[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[arta nognucanus: 12.09.2021 20:51:00

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MUHOBPHAYKHU POCCHUN
(benepanbHOE rOCy1apCTBEHHOE OIOIKETHOE 00pPa30BaATEIBHOE YUPEKICHUE BBICILIETO
00paszoBaHUs
«Cankr-IleTepOyprckuil rocyaapcTBEHHBIM TEXHOIOTMUYECKUM HHCTUTYT
(TEXHUYECKHUI YHUBEPCUTET)»

YTBEPXJAIO
[TpopekTop no yueOHON U METOANYECKO paboTe

b.B. IlexapeBckuit
« » 2016 .

Pabouas nporpaMMa qUCHMILINHBI
O01as 1 HeopraHu4veckKasi XuMmsl.

HaHpaBJIeHI/Ie IIOATrOTOBKH

18.03.01 XumMunueckas TEXHOJOTUA

HanpasJieHHOCTB:
Bce HanpaBJIeHHOCTH

Kpanuduxanms

bakaaasp

®opma 00yueHus

3a049Hasd
(DaKyJ'ILTCT XHMMH BEIECTB U MAaTEpPUAJI0B

Kadenpa Heopranmyeckoi Xumuun

Cankr-IlerepOypr
2016



JIMCT COI'JTACOBAHUA

YuyeHoe 3BaHUE,
JomKHOCTD IMoamnuce
(haMuIIMsI, WHULIAAIIBI

Pa3paboTunk [Ipood. benser A.H.
o . Xoxpsixos K.A.

PaGouas nporpamma aucuuroinHbl «OO0IIast 1 HEOPraHUUYECKass XUMHUSD 00CYXKICHA Ha
3aceqaHuu Kadeapbl HEOPraHUIECKOW XHMHH
ITpotokon ot « 10 » HosOpst 2016 Ne 3

3aBenyromuii kageapoit A.H. benses

OnobpeHo yueOHO-METOANMYECKON KOMHUCCHEH (PaKylIbTeTa XMMHUHU BEIIECTB U MAaTEPHAIOB

MPOTOKOI OT « 15 » nexadpst 2016 Ne 4

[Ipencenarens C.I''I30ot0Ba
COI''TACOBAHO
PykoBoauTens HanpaBieHUs! HOATOTOBKU A.A. Mansirua
XuMH4YecKas TeXHOJIOIrus B.U. Kpyrukos
Jupextop Oubnuorexu T.H. Crapocrenko
HaganpHUK METOIHMUECKOTO OTIeNa T..bornanoBa

y4e0HO-METOINYECKOTO YIIPABIICHUS

Havanpauk YMY C.H./leaucenko




1.

COJEP)KAHUE

HepequL IINIAaHUPYEMBIX PE3YJIbTAaTOB 06y‘IeHI/IH IO AMCHHUIIIIMHE, COOTHCCCHHBIX C

IUIAHUPYEMbIMHU Pe3yJIbTaTaMU OCBOEHHS 00Pa30BATEILHON IIPOTPAMMEBI ........cc..vueee....

2.
3.
4.

5.
00y4aromuxcs Mo AUCHUTIINHE
6.
7.

MecTo TUCIMIUTMHBI (MOJYJIsl) B CTPYKTYpE 00pa30BaTeIbHOM MPOTPAMMEI. . ...............
O35 XS Y 117 011713017121 (TR

ConepmaHI/Ie JUCHUITIIMHBI

4.1. Pa3aennl JUCHUIUIAHEL U BUIBI 3AHITHIH . ..o uvn et ettt ettt eeeeaaeeeeeeennnnnnns

4.2. 3aHATUS JTEKIIAOHHOTO THITA. . ..\t tttnee ettt ettt e et e et e eeaaaeneenn

4.3. 3aHATUA CEMUHAPCKOTO THITA. ..« e eeetueeenteenteeaee et eateeateeteenaeeeeeenneenns
4.3.1. CeMUHAPBI, TPAKTHUCCKHUE 3AHITHS ... nrreennnreeennneeenneeeennneeennns

4.3.2. JIaOOPATOPHBIC BAHITHS . .« v vveneeennaennnenneeenneennneenneenneenneenneenes

4.4. CaMOCTOSATEITBHAS PADOTA. .. .vetnttetntteteeente et ereeeeeateeteeaneeenneenannns

HepequL y‘Ie6HO-MeTOZ[I/ILIeCKOFO obecnieyeHus JJIA CaMOCTOSITEILHOMI pa6OTBI

q)OH[[ OLCHOYHBIX CPCACTB JIA MMPOBCACHUA HpOMGX(YTOqHOﬁ arTeCTalluu.................

[lepeueHb OCHOBHOM U JOMOJIHUTENBHON Y4EOHOM JINTEpATypbl, HEOOXOAUMOM JIJ1s

OCBOCHMSA AUCHHIITIHHBL .. ouetiittttiiiittiiiietttineeeennnseeeesnsssseassnsesesnsssseesssssssennnns

8.
HEOOXOUMBIX /ISl OCBOCHUS IUCHUIUIMHBI

9.

[Tepeuens pecypcoB HHGOPMAITMOHHO-TENIEKOMMYHUKAIIMOHHOM ceTu «IHTepHETY,

Mertoaudeckue YKa3aHus OJid 06yqafom1/1x051 IO OCBOCHUIO JUCHHUITIIIUHBI. .................

10. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUH, UCIOIB3YEMBIX MPU OCYLIECTBICHUN

06pa30BaTean0ro mponecca o JUCHUIIINHEC

11. MaTepI/IaHLHO-TCXHI/IquKaH 6a3a, HGO6XOIII/IM3.}I IJI1 OCYHICCTBIICHU A 06pa3OBaTeJ'IBHOI‘O

10.1. THGOPMAIIMOHHBIE TEXHOTOTHH .« .. vvveneeeaneenaeenneenaeeennneanneenneenns
10.2. TIpOTpaMMHOE OOCCTICUCHME. ... .. vv e eeeenteenneeenneenneeenneenneennneannenns

10.3. H(OpMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI. . c.evneeeteneeneenenennenennen

108010) 8 (STOTor: I8 1 (00017 (6311700 1171 2 (ST

12. OcoOEHHOCTH OCBOCHHUS JUCHUIIIMHBI HHBAJIMAAMHU U JIMIAMU C OTPaHUYCHHBIMHA

BO3MOKHOCTAMU 3IIOPOBDS ..ttt i it it ettt tet et aeitaaateanaaaanaannaananns

HpI/IHO)KeHI/IHZ 1. ®OoHJ OLIEHOYHBIX CpCACTB I NPOBCACHUA HpOMC)KYTOQHOﬁ aTTeCTaluu.

04

05
06
07
07
08
08
08
09
10

11
11

13

14

14

15
15
15

15
16



1. IlepeyeHb MIaHUPYeMbIX Pe3yJbTATOB 00yUeHHs AMCUMILJIMHE, COOTHECEHHBIX C

IVIAHUPYEMBIMH PE3yJbTaTaMHU OCBOCHUSA 06pa30BaTeJ’[bH0ﬁ nmporpamMmal.

B pe3ynbrate ocBoeHUsT 00pa30BaTeIbHOM MPOrpaMMbl OakamaBprara 00yJarouiics

JOJIKEH OBJIAACTH CICAYIOIIUMH PE3YJIbTaTaMH O6y‘ICHI/I$I 10 JUCHUILIJINHE:

IIepedyens mutaHupyeMbIX

Konpr Pesynbrater ocBoenust OOII
pe3yabTaTOB OOYYECHHS 110
KOMIIETEHIUH (comeprkaHre KOMIIETEHITAN )
JUACIUTUIMHE
OIIK 1 CIIOCOOHOCTBIO M TOTOBHOCTBIO | 3HATh: OCHOBHBIC 3aKOHBI
HUCIIOJIB30BaTh OCHOBHBIC 3aKOHBbI eCTeCTBeHHOHay‘IHBIX JOUCLHUILINH
CCTCCTBCHHOHAYHYHBIX  JAWCLIHMIUIAH B | YpeTh: UCI0JIb30BaTh OCHOBHBIC
PO eCCHOHAIBHOMN JEATENLHOCTH 3aKOHBI ECTECTBEHHOHAYMHBIX
JUCIUTUTMH B IPO(EeCCHOHATBHOM
NeITEIbHOCTH
Baaaernb: CrioCOOHOCTBIO U
FOTOBHOCTBIO HCIOJIH30BATh
OCHOBHEBIE 3aKOHEI
€CTECTBEHHOHAYYHBIX JIUCLUIUINH B
PO eCCUOHAIBHON JESTEIHHOCTH.
OIIK 3 TOTOBHOCTBIO HCIOJB30BaTh 3HaHUA | 3HATH: CTPOCHHE BEIIECTBA,

0 CTpOCHUH BEILIECTBA, npupoae
XUMUYECKOH CBSI3M B PAa3IHUYHBIX Kiaccax
XUMHAYECKHX COEIMHEHUH U MMOHUMAaHHMSA
CBOWCTB  MaTepualioB W  MEXaHHW3Ma
XUMHAYECKHX IPOIECCOB, MPOTEKAIOIINX B
OKpY>KaloIleM MHUPE.

MPUPOY XUMUUYECKOU CBSI3U,
MMOHUMAaTh CBOMCTBAa MATEPHAIIOB U
MEXaHU3Mbl XUMHYECKUX MPOIECCOB
YMeTh: UCIIOIB30BaTh 3HAHUS O
CTPOEHUHU BELIECTB, IOHUMATh
IIPUPOy XUMHUYECKOU CBSI3U, U €€
BJIMSIHME HA CBOMCTBA MaTEPUAIIOB U
MEXaHU3Mbl XUMHYECKHX MPOLECCOB
BaageTb: roroBHOCTBIO MCIOJIL30BATh
3HaHHAg O CTPOCHHU BEIIECTBA, IMPUPOIC
Pa3JINYHBIX

XHUMUYECKOU CBsA3HU B

KJIaccax XMMHUYECKHUX COECIUHEHUN




IIepedyens mmaHMpyeMBbIX

Konpr PesynbTater ocBoenust OOII
pe3yabTaTOB OOYYECHHS 110
KOMIICTCHIIMH (comeprkaHre KOMIIETEHITAN )
OUCIMIIIIMHE
IIK 16 CIIOCOOHOCTBIO ~ TIAaHMPOBaTh M | 3HATh: CIOCOOBI IITAHMPOBAHMA U
NPOBOAUTH  (DU3MYECKHE M XUMHYECKHE | mpoBeeHHUs PUNYECKUX U XMMUYECKUX
SKCIIEPUMEHTEI, TPOBOJANTL 00PabOTKYy MX | SKCHEPUMEHTOB, IPOBEICHHUS
pe3ynbTaTOB W OIEHUBATh TOTPENIHOCTH, | 0OpabOTKH UX PE3yJIbTATOB
BBIIBUTATh THUIOTE3bl H YCTAHABIUBATH | YMeTh: IUIAHMPOBATH W IPOBOIUTH
[PaHULbl WX NPUMCHCHHUS, NPUMCHATH | (hpspaeckue " XIMHIUECKHE
METOJBI ~MAaTeMaTHYECKOTO aHANN3a M | 3KCIICPUMEHTHI, TPOBOIHTH O0OPAGOTKY
MOJCITHPOBAHUS, TEOPETHIECKOTO 1| px pe3y/IbTATOB " OIIEHUBATh
SKCIICPUMCHTAJIBHOT'O UCCIICIOBAHMSA MOTPEIIHOCTH, BBIBUTAaTh THIOTE3bI U
yCTaHABIUBATh TPaHUIIBI X
MIPUMEHEHUS
Baagern: OCHOBHBIMH
3aKOHOMEPHOCTSIMU npu
[IPOBEICHUU XUMHYECKOTO Hu
(hU3UIECKOTO JKCIIEPUMEHTA
METOAUKOM CHCTEMHOTO IIOJXO0Ja
npu aHam3e IOJIy4aeMbIX
pe3yabTaTOB
TIK 18 TOTOBHOCTBI) HCHOJIb30BAaTh 3HAHHE 3HATH: CBOWCTBA XUMHUYECKHAX

CBOICTB XUMHUYECCKHUX 3JICMCHTOB,
COCIMHCHUI U MaTepHaloB Ha MX OCHOBE
JUISL pemieHusl 3amad  mpodeccHoHAIBHOM
JeSATeIbHOCTH

3JIEMEHTOB, COEJIMHEHU I u
MaTepuajioB Ha HUX OCHOBE s
pemeHus 3agad NMpodecCHoHaNbHOM
JIeSITEIIbHOCTH

YMeTh: IpUMEHATH NOJyYEHHBIE
TEOPETUYECKHE U MTPAKTUUECKHE
3HAHUS CBOMCTB XUMHUYECKUX
COEJIMHEHUH U MaTepHalioB IS
peleHus 3aa4 npopeccuoOHaTbHON
JIeSITEIIbBHOCTH

Baaners: OCHOBHBIMH
3aKOHOMEPHOCTSIMU B H3MEHEHUU
CBOICTB XMMHMYECKHX 3JIEMEHTOB U
UX COEIUHEHHUH AJis pemieHus 3aaad
npodecCHOHAIBHOMN 1 TETbHOCTH

2. MecTO IMCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM leOFpaMMbll.

Hucnunnuna otHOCUTCS K 6a30BeiM nmuctiuiuinHaM (b1.5.08) u uzyuaercs Ha 1 kypce.

3. O0beM AUCHUIIIMHBI.

1
MecTo TUCHMIUIMHBI OyIeT yUUTHIBAThCA IpH 3anoTHeHuH Tadbmums! 1 B [Ipunoxenrnn 1 (QoHI O1IEHOYHBIX

CpencTB)




Buz yae6Ho# paboThl

Bcero,

aKaJCMHUYCCKUX 4YaCOB

Ounas ¢opma oOydeHus

OO0masi Tpy10eMKOCTb 1M CHUILTHHBI 12/432

i(onTaKTHaﬂ paﬁolTa c npenouaBaTe.neM:\ 36
3aHATHUS JCKIIMOHHOTO THIIA 20
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 16
CEMHUHAPBI, TPAKTUICCKHUE 3aHATH 8
nabopaTopHbIe PAOOTHI 8
KkypcoBoe npoektupoBanue (KP wm KIT)
KCP 26
JPYTUE BUbI KOHTAKTHOM PabOTHI

CamocrosiTesibHas padora 370

®opma Tekyuiero kourpoJs (Kp, pedepar, PI'P, acce) 6 K.p.

®opma npome:xyTouHoii arrecrauuu (KP, KII, 3ager, sx3amen) 2 3ayera

2 Dxk3ameHa (26)




4. Conep:xkanue TUCHUNIHHBI.

4.1. Pa3zgennl AMCHUIINHBI 1 BUAbI 3aHATHIA.
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1. | Teopernueckue OCHOBBI 10 8 4 270 OK-11
HEOpraHu4ecKou XUMHHU (Obwman
XUMHUSs). [1K-1
[lepnonnueckuii 3akOH, CTPOECHHE AaTOMA,
XUMHYECKasl CBSI3b U CTPOCHHUE MOJIEKYII.
XHUMHYECKOE paBHOBECHE. Kuneruka
XUMUYECKHUX PEaKLIUM.
PactBopsl anekTponutoB. PaBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
IIPOLIECCHI.
2. | Heopranmyeckasi xuMusi «XuMHust 10 4 100 OK-11
3JIEMEHTOBY.
Xumus S u P snementoB [lepuoanueckoit IIK-1
Cucremsl.
Xumus 0 anementos Ilepuonnueckon
Cucremsl

4.2. 3aHATHA JEeKINOHHOI0 THUIIA.




Ne

HaumeHnoBanue TeMbl O0ObeMm, |HMaHoBanmoHHas
pasjena U KPaTKOE COJACPKaHUE 3aHATHUS aKaJl. 9achl dbopma
MTUCITUTTIITIHERL
1 [Tepunonnueckuii 3aKOH U CTPOSHUE aToMa. 2
XHUMUYECKasi CBSI3b M CTPOCHHUE MOJICKYII.
2 Xumudeckoe paBHOBecue. KuHeTHKa XMMHUYECKUX 2
pEaKIHii.
3 PactBopbl  37IEKTpPOAMTOB M PAaBHOBECUS B 6
pacTBopax
4 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. 2
5 Xvumuss S wm P oasemenroB Ilepuogmueckoit 2
CHCTEMBI.
6 Xvumuss S wm P oasemenroB Ilepuoguueckont 2
CucteMal
7 Xumust d snemenTor [Tepuoanueckoiit CUCTEMBI 2
8 Xumust d snemenToB [Tepuoanueckoit CucteMbl 2
4.3. 3aHATHS CEMMHAPCKOIO THUIIA.
4.3.1. CemuHapbl, NpaKTHYecKHe 3aHATHA.
[V
Ne HanmenoBanne TeMbI OObeM, |MHHOBanMoHHAA
pasjena U KpaTKOE COACpKaHUE 3aHATUS aKaJ. J9ackl dbopma
ITUCITATIITHEL
3 PactBopel  27IEKTPOMMTOB W paBHOBECUS B 4 IpyNIOBas
pacTBopax JUCKYCCHSI -
4 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIINH. 4 rpyIIoBas
JAUCKYCCUA -
4.3.2. JJabopaTopHbIe 3aHATHS.
(V)
Ne HanmeHnoBanne TeMbI O0beM,
— [Ipumeuanue
pasn U KpaTKOEe COACpKaHUE 3aHATHUS aKaJl. 4achl

MUCITATITHERL




Ne

HaunmenoBanue TeMbl O0beM,
[Ipumeyanu
pasznena pume ©
U KpaTKO€ COJIep)KaHNE 3aHATUS aKaj. yachl
ITUCITUTIITUHERL
4 OKuCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLINHY, 2
MPOTEKAIOIINUE B KUCJION, HEUTPAJIbHOU U IIEJIOYHOM
cpenax. OKUCIUTENN U BOCCTAHOBUTEIH.
5-8 |[KauecTBeHHBIE peakIuu KatuoHoB | — 5 6
AQHAJIMTUYECKUX TPYIII, KaueCTBEHHbIE pEaKIUH
aHMOHOB.
4.4. CamocTosiTeibHAsA padoTa 00y4YaromMXcsl.
o
Ne [Tepeuenb BOpoCcoB JuIst Ob0newm, dopma
pasaena CaMOCTOATEIHHOTO H3yUeHHs aKajl. 4achl KOHTPOIS
MUACITUTTIITTHERL
1 Crenenu OKHCIICHHS JJIEMEHTOB, OKCH/IBI, 40
TMJIPOKCUBI, UX KHUCIOTHO-OCHOBHBIE CBOICTBA,
HOMEHKJIaTypa, SMIMpPUYECKHEe U TIpaduueckue
bopmyIIbL.
1 Comnu: cpenHue, KUCIble, OCHOBHbIE, HOMEHKJIATYpa, 30 Kontp. p. Nel
SMIUpPUYECKUE U Tpapuueckue GOpMyIIbl.
4 Oxucnaurenun W BOCCTAHOBUTENIH; HW3MEHEHUE 40
CTETIEHEW OKHCIEHUS B XOJA€ OKHCIUTEIbHO -
BOCCTAaHOBUTEJbHBIX PEAKLIUH.
4 CocraBiieHue ypaBHEHUI OKUCIUTENBHO - 40 Kontp. p. Ne2
BOCCTAaHOBUTEJbHBIX pEaKLUH, IPOTEKAIOIINX B
KHCJION, HEUTPAJIBHOM U IIEJIOYHOU cpeax.
1 CrpoeHue dIeKTPOHHBIX  cioeB; (opma u 40
pacnosoxxeHue opourasueil B MpoCTpaHCTBeE.
1 Meton BanentHbix cBs3eit (MBC); anmexkTpoHHOE 20
CTPOEHME U BaJIEHTHOCTH aTOMOB B COEIMHEHHUSX.
1 I'eomeTpuyeckoe CTpOEHHE NPOCTBIX U 40 Kontp. p. Ne3
KOMIUIEKCHBIX cOelMHeHUH. [ nbpunnzanus
2 TepMmoxnmuueckue ypaBHeHus. 3akoH ['ecca. 20 KonTp. p. Ne4

Pacuér TennoBbIx 3pPEeKTOB XUMHUUECKUX PEAKIIHH.




Ne

IIepeuens BOIIPOCOB 1Ist O0bewMm, ®opma
pasicia CaMOCTOSITENTLHOT'O U3yUCHHS aKaJI. 4acel KOHTPOJIS
ITUCITUTIITUHERL
3 CKOpOCTh XMMHYECKOU peaKIuu; 3aBUCUMOCTh 20 Kowntp. p.
CKOPOCTH peaKklry OT KOHIEHTPALUU BEIIECTB U Ned
TEMIEPATYyPHI.
HcxonHbie U paBHOBECHBIE KOHIIEHTPAIIUH BEIIECTB.
Koncranra xumnueckoro paBHoBecus. [Ipunuumn Jle
5-8 Xumus p- anementos Il rpynmsl. 10
5-8 Xumus p- 3eMeHTOB [V rpymiibl (0710BO U CBUHEIN) 10
"
5-8 Xumus p- anementoB V u VI rpynm (azor, pocdop; 40 KonTp.p. Ne6
cepa, celieH, TeJutyp) u p- snemeHToB VII rpynmsi.
Xwumus d- snementos I u 11 rpymm.
Xumust d- anementoB VI, VII u VI rpymm.
B wMeroagnueckoM TmaHe AMCHMIUIMHA OMUpAaeTcs Ha DJIEMEHThl KOMIIETEHIIWH,

chopMUpOBaHHbIE TpPU U3YYEHUU MIKOJBHOTO Kypca

MAaTEMAaTUYCCKYIO TIOATOTOBKY.

XUMAU #  0a30BYI0 (PU3HKO-

HOJ'IyLIeHHBIe IIpUu U3y4CHHUU AUCHUIIIINHBI ((0611_[8.}1 U HCOpTraHHUYCCKasA XUMUA)» 3HAHUA,

YMCHHUSI YW HABBIKM MOT'YT OBITh UCIIOJIB30BAaHBI B Hay‘{HO'HCCHeILOBaTeHLCKOﬁ pa60Te

MarucTpaHTa U IPH BHIIIOJHEHUH BBITYCKHOW KBaJIM(UKAIIMOHHOW PaboThl.

5. IlepeyeHb y4eOHO-METOAMYECKOr0 o0ecrneYeHus: AJIsi CAMOCTOATEIbLHON PadoThI

oﬁyqammnxca o AUCHMIIJIMHE.

MeTtonuyeckue ykazaHus i1 00y4arolUXcs [0 OPraHU3aluyd CaMOCTOSITETbHON paboThI

MO0 JUCUUIUIMHE, BKIIOYas TEPEUYCHb TEM CaMOCTOSITEIIbHOW pPabOThl, (OPMBI TEKYIIETO

KOHTpPOJIA IO AUCHUILUIMHE H Tpe6OBaHI/I}I K HUX BBIIIOJHCHUIO PAa3sMCIICHLI B 3J'ICKTpOHHOI7I

UH(POPMAaLIMOHHO-00pa30BaTENbHOM

cpene CIIoI' TU(TY)

http://media.technolog.edu.ru
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6. ®oH/ OLICHOYHBIX CPEACTB /ISl POBEICHUs MPOMEKYTOYHOM aTTeCTAllUN
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CBOEBpEMEHHOE  BBINOJIHEHHE OOYYalOUIMMCS MEPOINPHUIATUH  TEKYLIEro KOHTPOJIS
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTH) IOPOTOBBIH YPOBEHb («yHOBIETBOPUTEIBHO») OCBOEHUS
IIPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHLIUH.

Pe3ynpTaThl JQUCHMIUIMHBL CUUTAIOTCA JOCTUTHYTBIMM, €CIM JJI BCEX DIIEMEHTOB
KOMIIETEHIUH MPEBBIIIEH (JOCTUTHYT) IOPOTOBBIN YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JaHHOM
JTarme.

Texymas arrectanusi MO JUCHUIUIMHE NPOBOAUTCS B (OpME KOHTPOJIBHBIX pPadoT.
[TpomesxyTouHas arTecTanus M0 AUCHUILIMHE IPOBOIUTCS B (hOpME 3a4E€TOB U HK3aMEHOB.

K cpadge 3auera A0OMYyCKarOTCS CTYAEHTBHI, BBINOJHUBIIME BCE (DOPMBI TEKYLIETo
KOHTPOJISL.

3aueT MpeaycMaTpUBAIOT BHIOOPOYHYIO IIPOBEPKY OCBOEHHUS IPEIyCMOTPEHHBIX
3JIEMEHTOB KOMIIETEHLMH U KOMIUJIEKTYIOTCSI BOIPOCAMHU JIBYX BMJIOB: TEOPETUYECKHI BOIPOC
(U1 MpoBepKH 3HAHMN) M pacu€THas 3agaya, JMO0 HECKOJIBKO XHMHUYECKUX peakiui (ams
NPOBEPKH YMEHUH U HABBIKOB).

[Ipn cnaue 3ayera, CTyJIEHT MOJy4aeT TPU BOIpOCa, BpeMs MOATOTOBKU CTYAEHTA K
YCTHOMY OTBETY - 10 30 MUH.

IIpumep BapuaHTa BOIIPOCOB Ha 3a4eTe:

1. JIns crneayrouux BeecTB HaMIIUTE SMINpUIecKre GOpMYJIbl; YKaXKUTE YUCIO O
U 7T CBSA3€H LIEHTPAJIbHOI0 aTOMa U MEXaHU3M MX 00pa30BaHUs; YKa)KUTE MOJSPHOCTh CBS-
3elf; ompeaenauTe THUN THOPUAM3ALMU aTOMHBIX OpOHMTaJIed LEHTPalbHOTO aromMa M
IIPOCTPAHCTBEHHYIO KOH(puUrypamnuto coeaunenus: xjaopua Bucmyta(lll), cepnas xucnora,
rexcaakBanukensi(1l) xmopu.

2. HanumuTe ypaBHEHUS peakuuil: a) cepHas KUCIOTa + HOAWJ Kanusi; ©) mepMas-
raHat HaTpus + OpoMuJl Kanus + cepHas Kuciora (pa30.); B) Cynbdar Xxpoma + IHJIpOKCUA
kanus (u30.); T) apceHar HaTpus + Boja.

3. Paccumraiite pH cnenyromux pactBopos: a) 0.03M ¢dochopucras xucnora; 0)

0.002M docdar kanus; B) 0.05M xmopua nuHKA.

K cnaue sx3aMeHa 10IMyCKarOTCs CTYSHTHI, MOJyYUBIINE 3a4ET.
[Ipu cnade ’x3aMeHa CTYJEHT MOJIy4aeT 3K3aMEHAlMOHHBINA OWUJIET BpeMs MOJArOTOBKHU K
YCTHOMY OTBETY - 10 30 MUH.

IMpumep BapuaHTa IK3aMeHAIIMOHHOT0 OHJIETA:

Vuebnas auctuuinHa «O0Ias 1 HeoOpraHu4IecKas XUMUs»

Ixzamenayuonnsvtii ourem Ne
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1. Pannycel aroMoB, uX U3MEHEHHME B IepHojax M rpymnmnax llepuonnyeckoll CHCTEMBI.
3aBUCUMOCTb KHCJIOTHO-OCHOBHBIX CBOICTB COEIUHEHMS OT paauyca LEHTPaIbHOTO
aToMa.

2. OK30- ¥ DJHIOTEPMHMYECKHE peakuuu. TepMoxumuueckue ypaBHeHus. l3MeHeHue
CTaHJAPTHOMN YHTAJIBIIMU B XMMUYECKON PEAKIUU.

3. Ponp Momexkyn pactBopuTens B IpoUeccax  JIEKTPOIUTHYECKOM  JUCCOLMALUU.
I'mapartanust 1 rugpatHas 000J104Ka HOHOB. AKBAaKOMIUIEKChl METAa/IOB, UX KHCIOTHBIE
CBOMCTBA.

@DOHJ| OLIEHOYHBIX CPEJCTB MO AUCUMILIMHE npezacTasieH B [Ipunoxenun Ne 1

7. IlepeyeHb OCHOBHOW W [ONOJHHMTEJIbHOH y4eOHOH JHMTepaTypbl, HEOOXOAUMOM

AJIA OCBOCHUA JUCHUITJINHBI

a) OCHOBHasl JIUTepaTypa:

1. CyBopos, JI.B. O6mas xumusi: Yuebnuk / JI.B. CyBopos - CI16: Xumus, 2007.-623c.

2. T'onw6paiix, 3.E. Ilpaktukym no Heopranuueckodt xumuu./ 3.E. T'onsOpaiix - M.: AnbsHc,
2013.- 350c.

0) 10MOJIHUTE/IbHASA JIUTepaTypa:

3. AxmeroB, H.C. O6mas u Heopranuveckas xumus: YueOnuk / H.C. AxmeroB- M.: Bricmras
mkoina, 2014. - 752c.

4. bammakos, B.M. Knaccel Heoprannueckux coeauHeHuil: yue6. mocooue/ B.M. bammaxos-
CII6.: CII6I'TH (TY) «Cuntesy, 2007. - 34 c.

5. bammMaxoB, B.M. TaObmunpl OCHOBHBIX CBOMCTB JJIEMEHTOB M HX COCIUHEHHM: MeToj.
Vkazanus / B.M. bammakos u ap. — CI16: CIIOI'TU (TVY) xa¢. neopr.xumuu, 2013. — 38c.

6. Kucenesa, H.II. Ctexuomerpuueckue 3aKOHbI XUMUU. ATOMHBIE, MOJIEKYJIIPHBIE U MOJISIPHbBIE
Macchl: yue6. mocooue/H.I1. Kucenéra- CI16: CIIGI'TU (TVY), 2007.- 26¢.

7. Xumus snemenToB. Yacte 1. S-aimeMenTsl: yued. mocoome / B.M. bammakor u ap. - CII6:
CII6I'TH (TVY) kad. neopr. xumunu, 2008. -78c.

B) BCIIOMOTraTeJIbHAs JINTeparypa:

8. T'onpOpaiix, 3.E. Coopuuk 3ana4 u ynpaxHenui mo xumun./ 3.E. 'onpOpaiix - M.: Actpens,
2004.- 383c.

8. Ilepeyenr pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHMKAUIMOHHON  CeTH

«I/IHTepHeT», HBOﬁXOlII/leIX AJisd OCBOCHUSA JUCHUIIJIMHBI.
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y4yebHbIi nnaH, PNAa n yyebHO-MeTogMYecKMe maTepuansi:

http://media.technolog.edu.ru

3/IEKTPOHHO-6UBNMOTEYHbIE CUCTEMDI:

«DNEKTPOHHBIN YnTaIbHbIHN 3a1 — bubnmmoTex» https://technolog.bibliotech.ru/;

«JTaup» https://e.lanbook.com/books/.

Jlis co3maHus WHAWBHIYaTbHBIX 3aJaHUNA JJIS CaMOCTOSITEIIBHONW pabOThI CTYICHTOB
c(OpMUPOBaH KOMIBIOTEPHBIH OaHK MTaHHBIX, COJCPKAIIMA MaTepuaa IO BCEM TeMaw,
IPEJICTAaBICHHBIM JJIS CaMOCTOSITeNIbHON paboTbl. Ha ocHoBe OaHka JaHHBIX cO3/laHa U
3¢ (PeKTUBHO HCMONB3yeTCs KOMIIbIOTepHAs MporpamMma Juisi (GOPMUPOBAHUS COJCPKAHUS
CaMOCTOSITENILHBIX padOT MHAUBHIYATLHO I KaXI0TO cTyAeHTa. [I[porpamma fgaet mmpokue
BO3MOKHOCTH BapbUpOBaTh HE TOJBKO COJAEPXKAHUE 3aJlaHUN IO PA3JIMYHBIM TEeMaM U HUX
COUYETaHMSIM, HO TAK)Ke UX 00bEM.

9. MeToauyecKkue yKazaHus AJsl 00y4alOLIUXCS M0 OCBOEHUIO TUCIHUILIUHBI.

Bce Buapl 3ansTHii mo aucrumuinHe «OOmasi 1 HeOPraHUYecKass XUMHSD TPOBOISITCS B
COOTBETCTBUU € TpeOoBaHusAMU cienyromux CTII:

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yuebnbix 3ansaTtuil. JlaboparopHble 3aHATHS.
OO6ume TpeOoBaHUS K OPraHU3alMK U IIPOBEACHHUIO.

CTII CII6I'TU 040-02. KC VYK/B. Buasl yueOnbix 3ansTuil. Jlekuus. OOuiue
TpeOoBaHUS;

CTO CIIoI'THU 018-2014. KC VK/IB. Bunbet yuebnbix 3ansaTuil. CemMHHapbBl |
npakTrdeckue 3aHaTus. O0ue TpedoBaHUs K OpraHu3alyy 1 MPOBEACHUIO.

CTII CIIGI'THU 048-2009. KC YKB/. Bunel yuebHbIx 3aHsTHil. CamocTosTenbHas
iaHupyemas padota cryneHToB. O0mue TpeOoBaHUS K OpraHU3allK U IPOBEJCHHUIO.

CTII CIIoI'TH 016-2014. KC YKB/I. ITopsinok npoBeaeHus 3a4€TOB U HK3aMEHOB.

[TnanupoBaHue BpeMEHHU, HEOOXOJMMOTO Ha W3yueHHE NaHHON IUCIMIUIMHBI, Jydlle
BCEr0 OCYILECTBIISITH HAa BECH CEMECTP, IPELycMaTpuBas IPU 3TOM PETYyJISpPHOE MOBTOPEHHUE
MIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCTIOBUSIMU IIPABHJIBHOM OpraHu3aluy yueOHOro Impoliecca JUisi CTYAEHTOB
SBIISICTCS:

IUTAHOBOCTh B OpPraHU3alluu yueOHO! paboThl;

Cepbe3HOE OTHOIIIEHNE K U3YUYEHHUIO MaTepHaa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTyZIEHT OOJDKEH NPUXOAWUTh, MMesl Oarak 3HaHUI W BONPOCOB MO YyKe

HN3YUCHHOMY MaTCpHally.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

10. Ilepeyenb HMHPOPMANMOHHBIX TEXHOJIOTHI, HCII0JIb3yEeMBbIX NPH OCYLIECTBJICHUHU

06pa30BaTeJ'[LHOFO npoumecca mo JMCuuIlInHE.

10.1. UudopmManmoHHbIE TEXHOJIOTHUH.
B yue6HOM mpomecce MO MAaHHOW JUCHMIIMHE IPEIyCMOTPEHO HCIOJIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH:
YTCHUE JIEKLUI C UCII0JIb30BAHUEM CIIalA-IIPEe3CHTALUM;
B3aUMOJIEHCTBHE C 00YYAIOIUMHUCS TOCPEICTBOM HJIEKTPOHHOM IOYTHI.
PazpaGorana u wucnonb3yercs B y4eOHOM IIpolLiecce KOMIIBIOTEpPHas IMporpamma
“TpeHaxep-KOHTpoJIep” 1O TPEM OCHOBOIMOJIArarlUM TEMaM Ha4aJlbHOTO Mepruoia 00y4eHHUs:
- KJIACChl HEOPTAHUYECKUX COCIMHEHUI
- OKUCIIUTENIbHO-BOCCTAaHOBUTEIIbHBIE PEAKLIUU
- peakIMy HOHHOTO OOMEHa.
[To Teme “Kinaccel HeOpraHM4eCKMX COEAMHEHHUN~ co3llaHa KoMmbtoTepHas “Tect-

nporpaMma’’, o3BOJISIONIas ONEPATUBHO IPOBEPSITH 3HAHUS CTY/IEHTOB.

10.2. IIporpaMmMmHoe obecrieyeHue.

Microsoft Office (Microsoft Excel);

10.3. UndopManuoHHble CIPABOYHBbIE CHCTEMBI.
CripaBOYHO-TIOMCKOBAst cucreMa «Koncynprant-Ilmroc»,

http://www.maik.ru/ru/journal/kordkhim/, http://genchem.ru, http://www.russchembull.ru/rus/, http: //

zhurnal.mipt.rssi.ru.

11. MarepuajibHo-TexHUYeckass 0a3a, HeoOxoauMasi sl  OCYLIECTBJICHUS

06pa30BaTeJII)HOF0 nmpouecca mo JMCuUIlJInHeE.

Jns BeleHMs JEKIMOHHBIX M TPAKTHYECKUX 3aHATUH ucnojib3yercss bosnbias
XUMUYECKas ayJuTOpus, HMMeEIoLas JIeMOHCTPAIMOHHBIN MYyJIbTUMEIUIHBIN KOMILIEKC,
KOJIICKIMSI PEaKTHBOB M MPHOOPOB JISi JIEMOHCTPAIIMN XMMHUYECKHX PEaKIUil BO BpeMs
JeKIU. AyIATOpUM JUIsl NPOBEACHUS CEMHMHApPCKUX W IPAKTUYECKUX 3aHATHR. Tpu
nabopaTopHbIX 3ana (J1abopaTOpHBI KOMIUIEKC), obmei rmiomagsio 300 KB.M.,
YKOMIUIEKTOBAaHHBIX ~THUIOBBIM XHUMHYECKHUM 00OpyIOBaHHEM (BBITSDKHBIE —HIKadBbl,

TEPMOCTATBHI,
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http://www.maik.ru/ru/journal/kordkhim/
http://genchem.ru/
http://www.russchembull.ru/rus/

BEChl, UEHTpU(DPYru, AUCTUIUITOPHI, HACOCHL, My(enbHbIe Me4YH, HarpeBaTeabHble OaHW,
MHUKPOCKOIIBI), HA0OpaMHU PEaKTUBOB U JIAOOPATOPHOU mocybl. JIokambHast KOMITBIOTEpHAs
CeTb C BBIXOJOM B MHTEpHET, C NMPUHTEpaMH, CKaHepamH. B ykazaHHOM j1abopaTtopHOM
KOMIUIEKCE BO3MOKHO MpOBEACHHE J1a0OpaTOPHBIX pabOT MO H3YYEHUIO XUMHUYECKHX
CBOMCTB HEOPraHMYECKHX COCJUHEHHI: TOMOT€HHBIX W TETEePOreHHBIX PaBHOBECHUH,
KHCJIOTHO-OCHOBHBIX PABHOBECHM,  OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMM; 110
CUHTE3y HEOPraHMYECKUX COEAMHEHUH, YCTAaHOBJIECHUI0O U M3YYEHMI0 MX COCTaBa,

CTPOCHHSI, CBOMCTB H JI.p..

12. Oco0eHHOCTH OCBOCHHS [OUCHUILUIMHBbI HHBAJIMAAMH W JHOAMH C

OrpaHH4Y€¢HHBIMHA BO3MOKHOCTAMMU 3/10POBbSI.

JUis WHBaNMIOB Y JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSAMH Yy4YeOHBIE MPOLIEeCC
ocyliecTBisieTcs: B coorBercTBUU ¢ [lonoxkeHnem 00 opraHu3anuu ydeOHOro Iporiecca it
00y4YeHUs1 MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 370poBbsi CIIOI TU(TY),

yYTBEpkKACHHBIM pekTopoM 28.08.2014r.
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[Ipunoxenue Ne 1

K paboyeil mporpaMme AUCHUIIIHHEL

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o
aucuuminae «OO0mas 1 HeopraHu4ecKast XUMUS».

1. Ilepevyenb KOMNeETEHIUI ¥ 3TaNIOB UX (JOpMUPOBaHHUS.

KoMmnerenuun
Jtan
HNupekce ®opmyaupoBKa’ ¢popmupo
paHus’®
OIIK 1 CIIOCOOHOCTBIO U TOTOBHOCTHIO HCIIOJIL30BaTh OCHOBHBIE 3aKOHBI | Hauanb
€CTECTBCHHOHAYYHBIX JMCLIUIUIMH B IPOPECCUOHAILHON ACSITeIbHOCTH .
HBINA
OIIK 3 TOTOBHOCTBIO MCIIOJIB30BaTh 3HAHUSA O CTPOCHUHU BellecTna, npupone | Havanb
XUMUYECKON CBSI3M B PA3IMYHBIX KJIAcCaX XMMHUYECKMX COCIUHEHUN IJis .
MOHUMAHMS CBOMCTB MaTepUaloB M MEXaHHM3Ma XUMMYECKHX IIPOLIECCOB, HbIA
MPOTEKAIONIUX B OKPYKAIOIIEM MHUPE.
IIK 16 CIOCOOHOCTBIO TUTAHUPOBATH M MMPOBOJUTH (U3NUecKue u xuMuieckue |  Hayanp
AKCIIEPUMEHTHI, TPOBOJUTH O00pabOTKYy WX pe3yJbTaTOB W OIEHUBAThH .
MOTPEITHOCTH, BBIIBUTATh TUIIOTE3Bl W YCTAaHABIMBATH TPAHUIBI HX HBIH
NPUMEHEHHUSI, TMPUMEHATH METOJbl MaTEeMaTHYeCKOr0  aHaluM3a |
MOZEJIUPOBAHUS, TEOPETUUECKOIO U SKCTIEPUMEHTAIBHOIO UCCIIEI0BAHMUS
FOTOBHOCTBIO MCIIOJIb30BaTh 3HAHWE CBOMCTB XMMHMYECKHX 3JICMEHTOB,
COCIMHEHUI M MAaTepualoB HAa MX OCHOBE JUIS pELIeHHs 3a1ad Hauans
TIK 18 pohecCuoHaIbHON JAEATENbHOCTH HELH

2. Tloka3areau u KPUTECPHUU OLCHUBAHUA KOMIIETEHIIMH Ha PA3JUYHBIX 3Tanax Mx

(opMupoOBaHUs, IKAJIA OLIECHUBAHMSI.

[Tokazarenu oueHku
pe3yJIbTaToB [Inanupyemblie Kpurepuit
Komnerennnmu
OCBOCHUS pe3yabTaThl OLICHUBAHUs
JUCLUTITIUHBI

2 KHPHBIM HIpﬂ(l)TOM BbIJACJICHA Ta Y4CTb KOMIICTCHIIMH, KOTOpAad (l)OpMI/IpyeTCSI B XOJ¢€ HU3YyUCHUSA HaHHOfI

JMCIUILIMHBI (€CII KOMITETEHIUS OCBAaUBAETCs ITOJIHOCTBIO, TO (hparMeHThI)
% 3ran (opMupOBaHHMS KOMIETEHIMH BbiOHpaercst mo m.2 PIIJI u yuebHOMY riaHy (HAadaibHBII — €CIH HET
MPEIECTBYIOMNX IUCIHIIINH, HTOTOBBIH — €CIM HEeT MOCISAYIOIINX JUCHUIUIMH (MM KOMIICTCHIUS He
thopmupyetcs B xoae npakTuku win I'MIA), npoMeXyTO4YHBIH - Bce IPYTHE.)
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Tloka3arenu orieHKHN

pe3yJIbTaToB IInanupyemslie Kpurepuit
Komnierenuun
OCBOECHUS pe3yabTaThl OLICHUBAHUS
JUCLHUTIIUHBI
OcBoenue pazjaena 3Haer: Crpykrypy | [IpaBunbhbie OIIK 1,3, IIK 16, 18

Ne 1,2

[Tepuoanueckoit Cuctembl
3JIEMEHTOB (mepuoibl,
TPYIIIbI, OATPYIIIIBI)

OTBETHI Ha BOTIPOCHI
K 3adety Ne 1 — 5,

K 9K3ameHy Ne 1-
16

[Mopsipox 3anofiHeHus | [IpaBuibHbIC

AJIEKTPOHHBIX  CIOEB M | 0TBETHI Ha Bompockl | OIIK 1,3, TIK 16, 18
00o05104eK K 3ayety Ne 1 — 5,

MHOT'O3JICKTPOHHBIX K 9k3ameHy Ne 1-

aTOMOB; npuHiun | 16

MUHUMYyMa SHEPTHH,

npasuino ['yHzaa, npuHLHAI

[Taymnu.

OcCHOBHBIC [IpaBunbHbIE OIIK 1,3, IIK 16, 18
XapaKTEPUCTHKN OTBETHI HAa BOIIPOCHI

XAMHUYECKON CBSI3U.

K 3auety Ne 1 — 5,
K 9k3aMeHy Ne 1-
16

OcBoenue
Ne3. 4

pasaciia

3Haer: 3akoH I'ecca u
CIIEICTBUS U3 HETO.

IIpaBunbHBIE
OTBETHI HAa BOTIPOCHI
K 3aueTy Ne 26 - 28,
K 9k3ameny Ne 17-
23

OIIK 1,3, IIK 16, 18

3aBUCUMOCTh KOHCTAHTBI
paBHOBECHS] XMMHYECKOU
pPEaKIuu OT CTaHIAPTHOTO

[IpaBunbpHbIE
OTBETHI Ha BOIIPOCHI
K 3auety Ne 26 - 28,

OIIK 1,3, [IK 18

3HA4YeHUs U3MEHeHus | K sk3ameny Ne 17-
CBOOOAHOM sHepruu | 23
I'n66ca.
OcBoeHue paznena 3naer: Xapaxkrep | [IpaBuiibHbBIC OIlK 1,3, 11K 18
Ne 4 3aBUCUMOCTH CKOPOCTH | OTBETHI Ha BOIPOCHI
XUMHYECKOH  peakiuu | K 3aueTy Ne 13 — 24,
oT Temreparypsl, | 26 - 28,

ypaBHEHUE AppeHuyca.
OcCHOBHBIE TIOJIOKEHUS
TEOPUHU
AIEKTPOJIUTUYECKON
JCCOIMaln
AppeHnnyca.

HNonHoe mnpousBeneHue

BOJIBI WU BOJOPOJIHBIH
MOKA3aTelb.

Bydepnoe JeicTBHE
cMmecen cabbIx

ANEKTPOJUTOB U HX
COJIEH.

K 2Kk3aMeHy Ne 17-
23, 24 — 35.
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Ilokazarenu oneHKU

pe3yJIbTaToB IInanupyemslie Kpurepuit
Kommerenun
OCBOEHHUA pe3yJIbTaThl OLICHUBaHUA

JUCIIUILIHHBI

OCHOBHBIE TIOJIOKCHUS
TEOpUi KHUCIIOT |
ocHOBaHMH bpeHcrena
— Jloypu u Jlprouca.
I'omorennsie u
reTepOreHHbIC
paBHOBECHS B
pacTBopax.

OcBoeHue pazjena YmMmeer: CocraBisate | [IpaBuiibHbIE OIIK 1,3, IIK 16, 18
Ne' 5 YpaBHEHUs OTBETHI HAa BOIIPOCHI
OKHUCIIUTEIBHO — | k3auety Ne 7 - 12,
BOCCTAaHOBUTEIbHBIX K 9k3ameny Ne 36 -
peaKIuii. 41

Ornpenendarsb [IpaBunbHbIE OIIK 1,3, IIK 16, 18
BO3MOXHOCTb OTBETHI Ha BOIIPOCHI
IIPOTEKAHUS K 3agety Ne 7 - 12,
OKUCIIUTENBHO — | Kk 7k3ameny Ne 36 -
BOCCTAHOBUTEJIbHBIX 41

peakuuii Mo BeIMYuHaM
CTaH/IapPTHBIX
OKHUCIIUTENIHHO -
BOCCTaHOBUTEJIbHBIX
IIOTEHIINAJIOB.

OcBoeHue paznena 3Haer: pouib | [IpaBunbHBIE OIIK 1,3, IIK 16, 18
Ne 6 KOMIIJIEKCOOOpa30BaHMU | OTBETHI HA BOIPOCHI
1 B XUMHYECKOM | K 3aueTy Ne 7 - 12,
MMOBEJAEHUN DIIEMEHTOB | 25,

U UX  COEQUHEHMH. | K 3k3ameHy Ne 42-
Onpenensrs 47
FEOMETPHUECKYIO
KOH(UTyparuio
KOMILJIEKCHOTO
COEJMHEHUs,  IHUcaTh
BBIDQKEHUSI  KOHCTAHT
HECTOMKOCTH
KOMILJIEKCHBIX
COCIMHECHU.
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Tloka3arenu orieHKHN

pe3yJIbTaToB IInanupyemslie Kpurepuit
Komnerenium
OCBOCHUSI pe3yJIbTaThl OLICHUBAHUS
JHUCIUTIINHBI
OcBoeHuE pa3iesioB 3naer: xumuio s1eMeHToB | [IpaBriibHBIE OIIK 1,3, TIK 16, 18

Ne7-8

TJIaBHBIX rpyni u
OOOYHBIX MOATPYyNI
[Tepuoanueckoil cucCTEMBbI
J.. Menneneena.
KauecTtBennble  peakuuu
KaTHOHOB 1 — 5
AHATTUTUYECKUX rpym,
KaueCTBEHHbIE  pPEaKUUU
AQHUOHOB.

OTBETHI Ha BOMPOCHI
Kk 3auety Ne 31 - 35
K 9k3ameHy Ne 48 -
77

[lIxana ouennBanus coorsercryer CTO CIIOI TU(TY):

CCJIM MO AWCHUIUIMHE IHMPOMCKYTOYHAsA aTTeCTallMd HNPOBOJUTCA B (bopMe 3adcra, TO

PE3yIbTAaT OUCHUBAHUS — «3aUYTCHO», «HC 3aUYTCHO»;

€CJIKn M0 JUCHUIUIMHC IIPOMECIKYTOYUHAA aTTeCTalud IMPOBOAUTCA B (l)opMe OK3aMCHa H

(unu) KypcoBoro nmpoekra (paboThl), TO IIKalIa OLIEHUBAHUS — OaJlJIbHAsl.

3. KoHTpoabHbIe 3aaHUA

aTTeCTAalluHU.

Bonpochl K KOHTPOJILHBIM padoTam:

KonTpoubnas padora Nel

AJs  NpPOBeAeHHA TeKyledl M IMPOMEKYTOYHOH

1. Hanummre smnupuyeckue u rpaduyeckie popMyIsl OKCHIOB 010Ba 1 a30Ta M 0XapakTepu3yiiTe X cBoilcTBa
YPaBHEHUAMH peakiuii coneodpa3oBaHusl.

2. Ha3zoBwure cienyomnie COeTMHEHUS:
Caz (AsOq)2; KHSOy; [Fe(OH),] Cl; SrTeOs; KBrOs ; [Fe(H2O)g] Br:

3.  Hanmmmumre »smnupuyeckue u rpapudeckue (GopMyIbl

META0JIOBSIHHOMN KHCJIOTBI; XJIOpaTa HATpUs, CYJ'IL(I)I/ITa THAPOKCOMArHus.

CIEAYIOIIMUX COEAUHEHUN:

1. Hanumwmre smnupuueckue u rpaduueckue ¢GopMysbl OKCHAOB CEepbl M CBHHIA U
OXapaKkTepU3yHTe UX CBOMCTBA ypaBHEHUSAMHU PEAKIUil coieoOpa3oBaHusl.

2. HazoBute cieayromme COeIMHEHNS:
Ca(Cl0Os)2; NaySe; Liy SnOy; [Cr(OH)2]2 SO4; NaaHASO3 ; K3 [Cr(OH)g]
3. Hanwmmure sMmnupudeckue u rpadguueckre GopMyIibl CIEAYIOMNX COSAMHEHU: CEIeHUCTOM
KHUCTIOTHI; CyNb(aTa THAPOKCOHUKEINS;, THAPOCETECHIIa MapraHiia; OpoMHuTa CTPOHITHS.
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1. Hammmmre smnupudeckue u rpaduyeckre (GopMyiabl OKCHIOB YIIEpoaa M MapraHia u
OXapakTepHU3yiTe X CBOMCTBA YPABHEHUSIMH PEAKIIHA COIe00pa30BaHMUS.

2. HazoBuTte creayromue COeTUHEHUS:

Mg(Hg SbOg)z; [CI’(OH)]zSiOg; CaMnOy; A|28€‘3; CSC|O4; [CI’(NHg)e]z (804)3

3. Hanummre sMmnupudeckue © rpadpudeckue (GOpMysabl CISAYIONUX COCAMHCHHIA:
CCJICHHUCTOM KHCIIOTBI; Cyib(aTa IUTHIPOKCOXKeNe3a, TUAPOCYIb(PHUAa CTPOHIUSA; XJIOpUTA
KaJIbIHA.

1. Hanummre smnupuueckue u Tpaduueckue (GopMynabl OKCHIOB XKele3a M CYpbMBI U
OXapaKkTepU3yiTe UX CBOMCTBA YPABHEHUSMH PEAKIUI CONC00pa3oBaHMs.

2. HazoBwute cieayronime CoOeIMHEHUS

KHGeOs3;; [AI(OH)]SO3; NaClO,; CaTe; BaH,P,0; . Na,[PtCl,] .

3. Hanumumre smnupuyeckue u rpapuueckue (GOpMynbl CIEAYIOIIUX COEAMHEHUM:
MeTaapceHaTa KaJMusl; TUIIOXJIOPUTA JIUTHUS; IUHKaTa OapHsl.

1. Hanwmure smmupuyeckre U rpadudeckue (GOpMysbl OKCHAOB OCpUIUTUS M KPEMHUS U
OXapaKTePU3YHTE UX CBOMCTBA YPABHCHUSMH PEAKIUI COIC00pa30BaHUs.

2. HazoBwute crieayronime COeTMHEHUS

Ca(HTE)z; [A|(OH)2]2$O3; Mg(C|Oz)2; SOBr,; H>Cr,07; [A|(Hzo)5]2 (504)3

3. Hamummure svmupuveckue u rpadudeckue (QOpMYIbl CISAYIOMUX COCAMHCHHIA:
nuruapodocdara 6apus; cynbhuaa Maprania; IioMoara Kalublys; CHIMKATa AJIIOMUAHUS.

1. Hamumure smnupuueckue U rpadpuueckue (HopMyibl OKCHAOB alIOMHMHUSA U (ocdopa U
OXapakTepu3yiiTe X CBOMCTBA YPaBHEHUSIMH peaKIMii coIe00pa3oBaHus.

2. HazoBute crieayomue COeqUHEHNS:

[CU(OH)]2C03; NaH28b03; N&zSiOg; NOBr; H,SeOs; [Zn(NH3)4] SO,

3. Hamummure sMmnupudeckue U rpapuueckue Gopmysbl CIEAYIOUIMX COSAMHEHUN: MeprojaTa
KaJIbIUsl, XJOPUTa TUAPOKCOLIMHKA; THAPOCYIb(daTa CTPOHIUS.

KonTposbHnas paGora Ne2
|. Hanumure YpaBHCHUA OKUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ " paCCTaBbTC

CTCXUOMECTPUUCCKUC KOB(i)(I)I/ILII/IeHTHI

cepHasi Kuciora (KOHIL.) + Meap =

NepMaHraHat Kajus + HUTPUT Kajlusl + cepHas KHcjaoTa "9

a3oTHas KucioTa (pa3b.) + cepoBOAOPOHAS KHCIOTa =P cepa

xJyiopat kanmusi + cynbdar onosa (II) + ruapokcun kanus = XJIOpUI KaTus
JMXPOMAT HATPUSL + XJIOPOBOLOPOJIHAs KUCIOTA (KoHIL., t°) =

2. Hanumure YpaBHCHHA OKHUCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ " pacCTaBbTC

CTEXHOMETpUYECKUE KOIPPUITHESHTHI:

a30THas kuciota (paszd.) + menp =

Opomar kanusi + cynbGUT Kajqus + cepHas Kuciora (pazo.) =

nepMaHraHat HaTpusi + okcun cepbl(1V) + rHapOKCHI HATPUST =P MaHTAHAT HATPHSI
THITOXJIOPUT Kausi + WOAWI Kajus + Boga "2 XJIOPH KaJIHsl
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HIEPOKCHUJI BOJIOPOAA + CEPOBOJIOPOIHAS KUCIIOTA P cepa

3. Hamummre ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUd H  PacCTaBbTE
CTeXuoMeTpudeckue KodpuuneHTsr:

Xpomar Kanus + cyiabhua Kaaus + cepHas kucioTa (pa30.) = cepa

ATIOMHUHAN + HUTPUT Kalus + TUAPOKCHI Kalus =» aMMHaK

Opomu Kalbliusi + cepHast kucioTa (KoHil.) =2 okcun cepbl (1V)

okcua mapranna(lV) + xiaopoBomopoHast KMCI0Ta (KOHIL) =2 XJIOp

nepokcu Bogopoaa + cynbdar sxenesa (II) + cepnast kucinora =

4. . Hanumute ypaBHEHHS OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil U PACCTaBbTE

CTEXHOMETpUYECKUE KOIPPUIIHESHTHI:

HepMaHraHaT Kajius + CepoBOJOPOJ + cepHas KucioTa (pa3d.) = cepa
xpomar kanus + pochopucras kuciaora + cepHas kuciota (paso.)=» dpochopHas KUcCI0Ta

xyopar kamusi + okcun mapranna (IV) + ruapokcupa kanus =P MaHraHat
Kanus

OpoM + HHUTPUT HATPUsI + THIPOKCH] HATPHUS =P

cynbgat xenesa (II) + mepokcua Bomopoaa + cepHas KUCIoTa=>

5. Hanumure ypaBHEHUS! OKMCIUTENBHO-BOCCTAHOBUTENIbHBIX PEAKINI U paccTaBbTe
CTeXuoMeTprudeckue KodppuuneHTsr:

IMHK + cepHas KUCJIOTa (KOHIL.) P

Xpomar kKanus + cynbhua Kanus + cepHas kuciorta (pa30.)=» cepa
HUTpAT HATPUs + HUHK + THIPOKCHI HATPUS =P aMMHaK

uoJ + THOPOKCHUJ HaTpus (HarpeBaHue) =

NepMaHraHar Kanus + cynb(QUT HaTpus + Bojma P

6. Hamummre ypaBHEHHS OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX pPEAKIUHA W  paccTaBbTe
CTeXHOMeTprudeckne Ko3(ppuuneHTs:

okcua mapranna(lV) + wommn kamust + cepHast Kuciora (pa30.) =

WOJUJT Kalusl + CepHast KUCIIOoTa (KOHIIL.) " CEpOBOAOPOJ

THIOXJIOPHUT HaTpust + xjopua xpoma (111) + ruapoxcum HaTpust =P Xpomar HaTPHUs

OpoM + THAPOKCH] KalbIs (HarpeBaHue) =2

IIUHK + HUTpAT HaTpUs + THIPOKCHI HATPUS =P aMMHaK

7. Hanumure YpaBHCHHA OKHUCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ " pacCTaBbTC
CTCXUOMCTPUUCCKHUC KOB(l)(I)I/II_II/IeHTLII

cepHasi Kuciora (KoHIL.) + Meap =

NepMaHTaHaT Kalus + HUTPHUT KaJlUsl + CepHas KHCIoTa =

azoTHas kuciora (pa30.) + cepoBOIOPOAHAs KHCIOTa =P cepa

xyiopat Kanmust + cynbdar omosa (I1) + ruapokcua Kaauss = XJIOPUI Kalus
JUXpOMAaT HaTpUsl + XJIOPOBOJOPOJHAs KMCIO0TA (KOHII., tO) >

8Hamumure YpaBHCHHA OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ H paCcCTaBbTC

CTEXHOMETpUYECKUE KOIPPUITUESHTHI:

a3oTHas Kuciorta (paszb.) + meap =2
Opomar kaynusi + cyab(pUT Kanusi + cepHas kuciora (pa30.) =
nepMmanraHat Hatpus + okcui cepbi(lV) + THIAPOKCHI HATpUS P MaHTaHAT HATPUS
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TUIOXJIOPUT Kajusl + HOAWI Kajusi + BoJa " XJIOPH[ KaJus
MIEPOKCHJT BOJIOPOJia + CEpOBOIOPOIHAS KHCIOTa =P cepa

KonTpoasnas padora Ne3

l. HCHOJ’IB?)Y?I MCETOJZ, BaJICHTHBIX CBH3€I>1, I[aﬁTC OIMMCAHUC TICPCUMUCICHHBIX HHUKC

COCIMHEHUN. VYKaxuTe OpOUTaIM LEHTPAJIBHOTO aToMa, YYacTBYIOIIHME B
00pa30oBaHUM XMMHYECKUX CBSI3CH, MEXaHU3M 00pa30BaHUs CBSI3CH, UX KPATHOCTh U
nossipHoCTh.  Ompesenure TUN THOPUAW3ANUN OpPOUTANEH LEHTPAILHOIO aToMa,
rEOMETPHUYECKYIO KOH(UTypaIuio 1 mojsspHocTs coequnenus. 1) OF;; 2) POCI;; 3)
NO. "; 4) [Cd(OH).]" .

Hcnonb3ys METOJ BaJCHTHBIX CBS3€H, MaliTe OMHUCAHWE MEPEYUCIICHHBIX HUXKE
COCIMHEHUN. VYKaxuTe OpOUTaIM LEHTPAJIBHOTO aToMa, Y4acTBYIOIIME B
00pa30BaHUM XMMHYECKUX CBSI3CH, MEXaHU3M 0Opa30BaHUs CBA3CH, UX KPATHOCTH U
nojsipHocTh. Omnpepenute TUN TUOPUAM3ALMK OpOWUTANEH UEHTPAIBLHOIO aToMa,
rEOMETPUYECKYI0 KOH(UTrypaiuio coequHenus. 1) AsHg; 2) SO%;  3)
[Co(H,0)e]**.

Wcnonp3ys METOJ BaJCHTHBIX CBSI3€d, MaliTe OMHUCAHWE MEPEYUCICHHBIX HUXKE
COCIMHEHHH. VYKaXuTe OpOWTANM I[EHTPAJIBHOIO aroMa, Y4YacTBYIOUIME B
00pa30BaHUM XMMHYECKUX CBSI3CH, MEXaHU3M 00pa30BaHUs CBSI3CH, MX KPATHOCThH U
nojsipHocTh. Omnpepenute TUN TUOPUAM3ALMK OpOWTANEH UEHTPAIBLHOIO aToMa,
reoMeTPUYECKyr0 KoHurypamuio coennterns. 1) GeHy; 2) 1041 3) [AI(OH)e]*

Hcronb3ysl METOJ BAICHTHBIX CBs3€i, HaiiTe ONHMCAHHE MEPEUNCICHHBIX HUXKE
COeAMHEHUH. VYKakuTe OpOuTalM UEHTPAIBHOTO AaTroMa, Y4YacTBYIOIIUE B
00pa30BaHUU XUMUYECKUX CBA3eH, MEXaHM3M 0Opa3oBaHUs CBSA3Ei, HX KPATHOCTh U
nossipHocTh.  Ompenenure THI THOPUAM3ANUU OPOUTATEH MEHTPATBHOTO aToMa,
reoMeTpHUecKylo KoHdurypamuio coequuenns. 1) TeOy; 2) AsOsz’"; 3) [PtCly] 2.

KonTposbnas pabora Ned

II. TTone3ysich TAOJUIHBIMU JAHHBIMU, BEIYUCIIUTE U3MEHEHUE YHTAIBITUHU, SHTPOITUN PEAKITHH, a
Tak)ke U3MeHeHue cBo0o1HO sHeprun ['106ca (B CTaHIAPTHBIX YCIOBUSX):

SOZ(ras) + NOZ(ras) = S()3(1"213) +NO (ras)

III. B kakoM HampaBieHuH OyJeT CMEIAThCsl PABHOBECUE B CUCTEME:

CO(ra3) + Clz(rag) T COCIZ(rag) + 112,5 xJx;

IIPY NOBBIILIEHUU: 1) TeMnepaTypsl, 2) 1aBiacHUs?

IV. B cucreme 2NO + Br, . 2NOBr paBHOBeCHBIE KOHIIEHTpPAIIMH BEIIECTB COCTABIISIOT:
[Brz] = 0,4 mons/m; [NO] = 0,5 moss/n; [NOBr] = 1,8 mosb/n. Beraucinte KOHCTaHTY paBHOBE-
CHSl CICTEMBI, a TAaKXKe MCXOHbIe KoHIeHTparuu Bro u NO.

10

0
I1. [Tonb3ysick TAOMUYHBIMU JaHHBIMH, BeruuciuTe AG™ peakuuu:

COCl,

= CO+Cly.

CrenaiiTe BEIBOJI O BOBMOXKHOCTH €€ MPOTEKAHUSI B CTAHAAPTHBIX YCIOBHSIX.

I11. B xakom HanpaBieHHH OyIeT CMeIaThCsi paBHOBECHE B CUCTEME:

2HZS + OZ s 2HZO(ras) + 28(TB.) + Qy

IIPH TTIOHM)KCHUH JTaBJICHUS?

IV. B cucreme 250, + O, 2 e 2503 wucxoanbie koHueHntpamuu SO; u O; coctaBmsum 0,03
moaw/nm 1 0,04 monb/n coorBeTcTBeHHO. [SO2] = 0,01 Monb/71. Bhiuncinte paBHOBECHBIE KOH-
nenTpanuu SOz u Os.

11
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I1. [Tonb3ysick TAOMUYHBIMU TAHHBIMH, BEIYHCIUTE AG? peaKkuuu:

SOz + 2H,S = 3S + 2H50 (.

Onpenenute BO3MOXHOCTh €€ MPOTEKAHMs B CTAHAAPTHBIX YCIOBHUSX.

I11. B kakom HampaBieHUU OYJET CMEIIAThCsl PAaBHOBECUE B CUCTEME:

CO, + C(TB,) S 2CO- Q;

MIpH TOBBIIIEHUHU: 1) Temmeparypsl, 2) AaBiacHUs?

IV. B cucreme Np + O, ? e« 2NO - Q ucxozxHbIe KOHLEHTPALMH a30Ta U KHCIIOPOAA COCTABIISIIN
110 3 moiis/n1., [NO] = 1 moub/i1. BeIYHCINTE KOHCTAHTY PABHOBECHSI CHCTEMBI.

12

1. TToxs3ysick TaGIHYHBIMI JaHHBIMHE, Beranciute AGY peakiun:

O, +4HCI = 2ClI, + 2H,0 ().

OmnpenenuTe BO3SMOKHOCTD €€ MPOTEKAHUSI B CTAaHIAPTHBIX YCIOBHSX.

I11. B xakom HanpaBiaeHUH OyeT CMEIAThCs PABHOBECHE B CUCTEME:

H,S+Cl, 5 2HCI+S +Q;

IIpU MOHMXKEHUU: 1) Temneparypsl, 2) naBiieHus?

IV. B cucteme N, + 3H, e 2 NH3; paBHOBecHBbIE KOHIICHTpAIMK BEIeCTB cOCTaBIsOT: [N2]
=0,04 M, [H2] =0,06 mons/n , [NH3] = 0,02 mosb/i1. Beraucianre ucXoqHble KOHIICHTPAIIUN
BEILIECTB.

KonTpoJubnas paGora NeS

13.

1. Paccunraiite BenimunHy pH ¥ KOHIIEHTpanuu HOHOB B PaCTBOPax:

a) 0.01 M a3zorucroii kucnotsl; 0) 0.05 M XJ10pHOH KHCIIOTBHI.

2. Paccuuraiite pH pactBopoB:

a) 0.02 M uutpara xene3a(ll); 6) 0.05 M cynbduna xamus.

3. PaccuuraiiTe pacTBOPMMOCTb OKcajlaTa Maprasia: a) B Boje; 6) B 0.05 M pactBope
cynbdaTa Mapraia.

4. Paccuuraiite pH pacTBopa, MoIy4eHHOr0 CMEIMBaHUeM paBHbIX 00bEMOB 0.02 M
cossiHoi kucnoTsl U1 0.01 M kapOoHata HaTpus.

5. Hanummre B MOJIEKYJISIPHOM U MOJIEKYJIIPHO-MOHHOM BHJI€ YPaBHEHUS PEAKIIMA:

a) cynbdar aTrOMUHUS + THAPOKCH]T HATpus (130.);

0) dbocdat kanbuus + a30THAS KUCTIOTA;

B) Bozia + xsopun xxene3a(lll).

14.
1. Paccuuraiite BennunHy pH M KOHLIEHTpalMi HOHOB B pacTBOPAX:

a) 0.05 M 6pomoBoopoaHOM KUCIOTHI; 06) 0.1 M MBIIIBIKOBON KUCIOTHI.
2. PaccuuTaiite pH pactBopos:

a) 0.1 M cynbduTta HaTpua; 6) 0.02 M xnopuga xpoma.

3. Beimazer nu ocazok TMAPOKCHJIA XpOMa MPH CIMBAaHUM paBHBIX 00BEMOB 0.02 M
pactBopa xiopuaa xpoma(lll) u 0.04 M pactBopa ruapokcuia HaTpusi?

IIp Cr (OH); = 1. 10%

4. Paccuuraiite pH cmecu 50 wmm 0.01 M ruapokcuna Hatpus u 50 v 0.1 M
COJISTHOM KHMCIIOTBHI.

5. Hammmmure B MOJNIEKYJIIPHOM U MOJIEKYJISIPHO-MOHHOM BH/JI€ YPABHEHUS PEAKIIAN:

a) mutpar Hukens (ll) + Bona;

0) cynb(hUT Kamus + coJsHas KUCIOTa;

B) xnopup onosa(ll) + cynedua natpus + Boja.

15.
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1. Paccuuralite BenuuuHy pH 1 KOHLIEHTpaluu HOHOB B pacTBOpax:

a) 0.6 M yronpeHo# kucnoTsr; 6) 0.02 M ruapokcuia Kamus.

2. Paccuuraiite pH pacTBOpoB coeit:

a) 0.1 M cynbdara xenesa (I11); 6) 0.2 M apceHuTa Kanus.

3. Bemmager nu ocagok Opommaa cepedpa mpu CIMBaHUM paBHBIX 00BEMOB 0.02 M
pactBopa 6pomuaa Hatpuss u 0.05 M pacTBopa HUTpaTa cepedpa?

4. Paccuuraiite pH cmecu 100 ma 0.02 M anerara Hatpus u 100 mun 0.1 M
YKCYCHOM KUCJOTBI.

5. Hamumure B MOJIEKYJIIPHOM U MOJIEKYJIIPHO-MOHHOM BHJI€ YPABHEHUS PEAKLIAN:

a) autpar xpoma(lll) + ruapokcua kammst (u30.);

0) kapOOHaT CTPOHLMS + CepHasi KUCIIOTa;

B) hopMHuaT Kaius + a30THas KUcioTa (u30.).

16.

1. PaccuunraiiTe BenuunHy pH 1 KOHIIEHTpaluu MOHOB B pacTBOPAX:

a) 0.01 M cenenHoBomopoaHo# KucaoTel; 0) 0.03 M rumpokcuaa KaabIys.
2. Paccuuraiite pH pacTBOpOB coeit:

a) 0.5 M apceHata Kanus; 6) 0.02 M HMTpaTa aMMOHMUSA.

3. Paccuuraiite pacTBoprMOCTh KapOoHaTa Oapus: a) B Bojae; 06) B 0.5 M pacTtBope
KapOOHaTa HATPHSL.

4. Paccuuraiitre pH cmecu 100 mut 0.02 M pactBopa ruapokcuaa kamust u 100 v 0,01
M pactBOpa CEpHOI KUCITOTHI.

5. HanumuTe B MOJIEKYISIPHOM U MOJIEKYJIIPHO-UOHHOM BH/JI€ YPaBHEHUS PEaKIIMIA:

a) cynsdar nuunka (II) + Boxa;

0) HuTpat cepedpa + OpoMmT KaJus;

B) oprodocdat amromunus (I1I) + a3oTHas kucnora.

KonTposbHas padora Ne6
17.

Bop. OTHOIIEHNE K KUCIIOTaM, IIeJ0YaM, pa3IMyHbIM OKUCIUTENsIM. bopaHbl (coeanmHeHUs
6opa ¢ BojmoposoM). bopHast u moaMOOpHBIE KUCIIOTHI, WX coiu. B3aumoneiictBue Oypol ¢
KHCIIOTaMU U IeJI0YaMH.

Amomununii. IlonmydyeHune MertayMueckoro amoMuHHs. Ero Xummuueckue cBoiicTBa U
npuMeHenue. AmomuHotepmus. CrutaBbl amoMuHus. OTHOIIEHHWE alFOMUHUS K KUCIOTaM U
niefiouaM, pa3IUYHbIM OKUCTUTENsM. OKCHI M THAPOKCH] AIIOMHHHS, AIIOMHHATHI U
THJIPOKCOKOMITIEKCHI. AJIFOMHHHEBBIE KBacIpl. [ alOTeHHIBl AIOMUHHUS KaK KHCIIOTHI
JIptouca. I'maputoanroMuHaThI, X CBOMCTBA.

18.

VYraepon. AmnoTponHble MOIUGUKAIMM yriiepoja: anmas, rpaduT, KapOuH, QyiiepeHsl.
Crexnoyrnepos. Ix npumenenue. Yriepoja Kak BOCCTAaHOBUTENb U aacopOeHT. KapOuasl u
ux cBoiictBa. OTHOLIEHME yIiepoJa K KHCIOTaM, IIEJI04YaM, pa3jIMYHbIM OKHCIHUTEISIM.
Oxcuapl yriepoga. BoccranoBurenbHble cBoiicTBa okcupa yraepona  (I1). KapOonwussi
MeTaJlJIOB. YToJbHas Kuciora, €€ HeycroilunBocTh. KapOonarsl. KanbuuHupoBaHHas u
nutbeBas conma. Cepoyrnepon. [Manmorenunabsl M okcorajgoreHuasl yriepona. CoeauHeHHs
yriepoja ¢ a30TOM: JMIMAaH, UAHOBOJOPOJHAs, LIMAaHOBAs, M30LMAHOBAs, THOLMAHOBAs
KHUCIIOTBI U MX coid. LluaHunapl W THOIMAHATHI KaK JUTaH[bl. TOKCHYHOCTH COEAMHEHUMN

yriaepoja.
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Kpemuuii. Haxoxnenne B npupoje. IlonydyeHne KpemHUs, €ro XMMHUYECKUE CBOMCTBA U
npuMeHeHue. OTHOILIEHHWE KPEMHHUS K KHCIOTaMm, IIejioyaM, pPa3ju4yHbIM OKHUCIHUTEIISM.
Oxcun xpemuust (1V). KpemueBble kucnotTel U cuiukartsl. JKugkoe crekio. Kapuesoe u
0OBIYHOE CTEKJI0. AJIIOMOCHIMKATBl U 1eoauThl. COeIMHEHHS KPEMHHUS C TajJOTr€HaMH.
['ekcadTopokpeMHEBasE KUCIIOTA.

I'epmanuii, onoBo, cBuHel. Haxoxaenue B npupope. [loaydeHne U XMMUYECKUE CBOMCTBA.
HaxoxJieHne MeTaioB B 2JIEKTPOXUMUUYECKOM psAy HampspkeHus. OTHOLIEHUE K KUCIOTaM,
mienoyaM, pasiuuHbiM - okuciutessiM.  Oxcuabl  XO  u X0 , THUAPOKCHUJIBI,
TUPOKCOKOMILIEKCHI. 0- U f- oJoBsiHHBbIE KUCIOTHL. Cynbdunabl u ux cporictBa. Tuoconu
onoBa (IV). Coequnenns onmoBa (Il) kak BoccranoBuTenu u coenuuenus csunma (1V) kak
OKHUCJIUTEM B KUCJION U 11eI04HOM cpeaax. CBUHLIOBBIA CypUK.

19.

A3zot. CoenrHeHus a3oTa ¢ BOJAOPOAOM. AMMHAK, €ro XUMHUYECKUE CBOMCTBA. KuaKuii
aMMMaK Kak pacTBOpHUTENb. AMH[bI, UMUJbI, HUTPUbL. PaBHOBecHs B BOJAHOM pacTBOpeE
amMMMaka. BoccTaHOBUTENbHBIE CBOMCTBAa aMMMaKa M €ro cojleid B BOJIHBIX pPacTBOpax.
Ammuak kak juradj. CrtpoeHue noHa aMMoHus. Coinu aMMOHMS, UX HOBEJIEHHE NpU
HarpeBaHuu. ['uapasud u rujgpokcunamul. [lonydeHue, cTpoeHHe, XMMUUECKHUE CBOMCTBA.
Comn ruapasuHHS M THIPOKCHIIAMMOHHUSI M HMX CBoicTBa. [IpuMeHeHuwe ruapasuHa U
TUIPOKCUIIAMUHA M MX COJIEM B KauecTBE BOCCTAHOBHTENEH. A3MJI0OBOJOpPOJHAs KHUCIOTA,
azunbl. [lomydeHnue, cTpoeHre, XUMAYECKHE CBOMCTBA.

Oxcuapl azota. Mx nomyuenue. Oxcun azora (I), ctpoenue u cpoifictBa. Oxcuj azora
(I), crpoeHme, mapamarHeTH3M MOJICKYJbI, XUMHYECKHE CBOiicTBa. HHTpO3MI-HOH Kak
murang. Oxcun azora (l11), Tepmuyeckas ycTol4nMBOCTh, XMMHUYECKHE CBOMCTBA. A30THCTas
KHUCJIOTa, HUTPUTHL. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHAS  JBOWCTBEHHOCTh HUTPUTOB.
Hutput-uon xak murana. Okcup asora (IV), crpoeHue, mapaMarHeTH3M MOJIEKYJIbI.
B3aumoneiictBue okcuna azota (1V) co menodyamu u Bogoi. Oxcup asora (V), crpoeHue u
cBOiicTBa. A30THasi KMCIIOTa, IOJY4YEHHE B IPOMBILIUIEHHOCTH. XUMHYECKHE CBOICTBa
A30THOM KUCJIOTHI M HUTpaT-uoHa. CBONCTBA cMecel a30THOM KUCIIOTHI C COJITHOU (IlapcKas
BOJIKA), IUIABUKOBOM, CepHOM Kuciaoramu. HuTpaTel M uX TepMuYecKas YCTOWYUBOCTD.
OxucnuTenbHble CBOWCTBA HUTPATOB B PACILIABAX.
®ocdop. Haxoxnenue B npupoae. [lonyuenne. Amnorponnsie Moaupukanuu gocpopa u Ux
pEaKIMOHHAsA CHOCOOHOCTh. XMMHMYECKHE CBOICTBA, OTHOIIEHHE K KHCJIOTaM, IIeJIovaM,
pas3nuyHbIM  okuciuTensiM. PochuH, €ro MNpou3BOAHBIE, HX XUMHUYECKHE CBOICTBa.
®dochopuoBarucrtas u hochopucTas KUCIOTHI, UX coiu. [lomydenne, ctpoeHnue, OCHOBHOCTb,
BOCCTaHOBUTENbHbBIE cBoMcTBA. Okcun docdopa (V), monyueHue, XMMUUYECKHE CBOMCTBA,
ocymaromee  geiicreue. DocdopHble  KHUCHOTB:  MeTadochopHas, audocdopHas,
oprodochopHas, UX MNoiaydeHHe, B3auMHble mnepexonbl. Docdarel, Tuaponu3 Qocdaros.
Bydepubie pacTBopsl Ha 0OCHOBE (OCHOPHON KUCIOTHI U €€ COoeH.

Bonpocsl k 3a4éTy.

1. Ins cnenyromux BEIeCTB HAMUMIIUTE SMIUpUYEcKUe GOPMYIIbI; YKa)KUTE YNUCIO O U 7 CBA3EH

HOCHTPAJIBHOI'O aTOMa U MCXaHU3M HUX 06p3.30BaHI/IH; YKaXXUTC MMOJISIPHOCTDb CBs3EH U TOJIIPHOCTD
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MOJIEKYJIBI B II€JIOM; ONIPEACIIMTE TUTI THOPUIU3AIIIN aTOMHBIX OpOUTANICH IIEHTPaIbHOTO aToMa
Y TIPOCTPAHCTBEHHYIO KOH(DHUTYpaIUIo COSTUHEHUS: XJIOpU] BUCMYTa, OpoMaHTuapu Gochop-

HOM KHMCIIOThI, HaTpus TeTpanogonamuiagaT(ll).

2. JAnst CIeAYIOUIMX BEIIECTB HAUIINTE IMIIUPHUECKUE (POPMYIIbI; YKAKUTE YHCIO O U 7T CBSI3EH
LEHTPAJILHOIO aTOMa U MEXAaHU3M MX 00pa30BaHUs; YKaKUTE MOJSIPHOCTh CBA3EH U MOJIIPHOCTD
MOJIEKYJIbl B II€JIOM; ONPEAEIUTe TUIl THOPUIN3allui aTOMHBIX OpOuTaliell HEHTPaJIbHOIO aToMa
U TPOCTPAHCTBEHHYIO KOH(QUTYPAIMIO COSAMHEHUS: XJIOPUCTHIM THOHHI; METAKpPEMHHEBAsH KH-
ciota; Kaiust rekcabpomoupunat(Ill).

3. JIns crneayromumx BEeIeCTB HAMMIIUTE SMIIUPUYECKUe (POPMYIIBL; YKAXKHUTE YUCIO O U 7T CBSA3EH
HOCHTPAJIBHOI'0O aTOMa U MEXAaHU3M HX 06p330BaHI/I$I; YKQXXUTC MMOJIAPHOCTD CBsI3EH N MOJIAPHOCTDb
MOJIEKYJIbl B II€JIOM; ONPEIEIUTe TUIl THOPUIN3alui aTOMHBIX OpOuTaliell HEHTPaJIbHOIO aToMa
U IPOCTPAHCTBEHHYIO KOH(UIypaluio coeluHeHMs:: AU(TOpU] KUCIOpOJAd; TETPauoIuj
Teiutypa; HaTpus terparuapokcounHkar(ll).

4. ]l cneqyrolux BEeCTB HAMMIINTE SMIMPUUEcKUe (GOPMYIIbl; YKaKUTE YUCIO O U 7 CBSI3eH
HOCHTPAJIBHOI'0O aTOMa U MEXAaHU3M HX 06p330BaHI/I$I; YKQXXUTC MMOJIAPHOCTD CBsI3EH N MOJIAPHOCTDb
MOJIEKYJIbl B II€JIOM; ONPEIETUTe TUIl THOPUIN3allui aTOMHBIX OpOuTaliell HEHTPaIbHOIO aToMa
U TIPOCTPAHCTBEHHYIO KOH(PUTYPALIMIO COEMHEHUS: TUOKCUL CEPbl; reKcadTOPHL CesleHa; Tuam-
muHocepebpa(l) Hurpar.

5. J1st ciaenyromux BEIeCTB HAUIIUTE SMITUPpUYECKHe (OPMYJIbI; YKaKUTE YUCIIO O U 7T CBSI3ei
HOCHTPAJIBHOI'0 aTOMa U MCXaHU3M HUX 06p330BaHI/I${; YKaXXUTC MOJAPHOCTDH CBSI3EH U IIOJIAPHOCTH

MOJICKYJIBI B [ICJIOM; OIIPCACINTC THUIL m6p1/1)11/13au1/11/1 aTOMHBIX Op6I/ITaH€I\/'I HOEHTPAJBHOI'0 aToOMa

U MIPOCTPAHCTBEHHYIO KOH(MUTYpAIUIO COeAMHEHMs: TpudTopua iHona; pochuHa; HUTpAT-UOHA,

FeKcaq)TOpOCI/IJ'H/IKaTa BOAOpPOA.

6. J171s cienyromux BEIIeCTB HAMUIIUTE SMITUPUYECKHe (HOPMYJIbI; YKaXKUTE YUCIIO O U 7T CBSI3ei
LEHTPaIbHOIO aTOMa U MEXaHMU3M UX 00pa30BaHMsl; YKaKUTE MOJISIPHOCTH CBSI3€H U MOJSIPHOCTD
MOJIEKYJIbI B II€JIOM; OIIpEeAEIUTe TUIl THOPUIN3allMi aTOMHBIX OpOuTanel HEHTPaIbHOro aToMa
U MIPOCTPAHCTBEHHYIO KOH(UTYPAIIUIO COeAUMHEHUS: TPUPTOPU] XJI0pa; KapOOHAT -MOHa;

teTparuapoxcoruirombaTa(ll) xanus.

7. Hamummte ypaBHEHHS peakiuii: a) a30THas KucioTa (KoHI.) + cepebpo; ©O)
TUTIOXJIOPHT KaWsl + BOJA; B) TUAPHUI HATpus + Boxa; B) ¢ocdop + Tuapokcum Oapwus; i)
Ho/iHOBaTasi KUCIIOTa + MEPOKCU BOJOPO/Ia; €) Cyib(ar MarHus + Boja.

8. Hanmmure ypaBHeHUs peakluii: a) tuokcua Maprania + xmuopun xxenesza(ll) + cepuas

KHCTI0Ta; 0) AMXpOMAT Kaus + MEePOKCH]T BOJOPOIa; B) OpoMar kamust + OpoMuj HaTpus + cep-
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Has KUCJIOTa; T) XJOPUT Kaiblus + Boda; 1) cyabdat xene3a(lll) + Boxa; €) Temmypur HaTpus +
BOJIA.

9. Hanmummre ypaBHEHUs PEAKIIHiA: a) XJIOPU XPOMa + TUIIOXJIOPUT HATPUS + TUIPOKCH]T
HaTpus; 0) muxpomMar Kayms + ¢pochOpHOBATHCTASI KUCIIOTA + CEpHAst KUCIIOTA; B) CyJIbdaT Map-
raHiia + xjopar Kajaus + ruapokcul Kanus (130.); T) cynbdaT amroMAHAS + BOJIA; 1) TUIIOUOAUT
HaTpus + Boza; ) Hutpart xene3a(ll) + rugpokapOoHaT Kanus + BoJa; k) BUCMYTAT Kamus +

HUTPAT Xpoma + a30THas KUCIIOTa.

10. HamumuTe ypaBHEHMsI peakmuii: a) cepHas kKucioTa + ¢gropun kKambius;,  0)
nepManrasaT HaTpus + noaun onosa(ll) + rugpokcun HaTpusi; B) MOAAT Kaius + cynbdui Ha-
Tpus + cepHas KUCJIOTa; T) cyib(aT CBUHLA + FMAPOKCUA Kainus (HeJocT.; u30.); 1) apceHar
HaTpus + BOJa; €) HUTpAT Mar"usi + Boja.

11. Hanmumwure ypaBHEHUs peakuuid: a) cepHas Kuciaora + OpoMuj Kampuus;  0)
NepMaHraHaT HaTpusl + HUTPAT MapraHia -+ TMIPOKCH] HAaTpHsl; B) Cyab(dum HaTpus + cepHas
kucnora; T) cyiabdar onosa(ll) + ruapokcun kanmus (HemocT.; w30.); 1) apceHaT HATPHs + BO-
Ja; €) HATpar Oepwuius + BoJa.

12. Hanumure ypaBHEHUS peakluid: a) cepHas KUCIOoTa + MOAMJ Kanblus, O) MaHra-
HaT Hatpus + puxiopup onosa(ll) + ruapokcua Hatpus; B) Opomar Kanus + cylbQUT HATPUS +
CepHas KUCJIOTa; T) cyibdaT Xpoma + THIPOKCH] Kalus (HeAOCT.; u30.); JI) apceHar HaTpus +
BOJIa; €) HUTpaT MapraHia + Boja.

13. Paccuuraiite pH cienyromux pactBopos: a) 0.005M xnopun nuska; 6) 0.02M kap6o-
Hat kanus; B) 0.03M apcenat Hatpus; r) 1.5M dopmuatr ammoHus.

14. Paccuuraiite pH cnexyrommx pactBopos: a) 0.004M nepxnopara ammonusi; 6) 0.75M
docdopuas kucnora; B) 0.02M cynbdat maprasiia.

15. Paccunraiite pH B cneayromux pactBopax: a)0.05M OpomHoBatucras kuciota; 6) 0.01M

runpokcua kanus; B) 0.001M HuTpat cepebpa.

16. Paccunraiite pH crnenytomux pactsopos: a) 0.03M dochopnas xkucnora; 6) 0.002M
docdar kanus; B) 0.05M xmopua 6epuius; r) 0.4M MypaBbUHAs KHCIIOTA.

17. Paccuuraiite pH cnegyrommx pactBopos: a) 0.03M ¢docdopHoBaTCcTas Kuciora; 6)
0.002M nudocdat kanus; B) 0.05M xiiopu HUKEINS.

18. Paccumraiite pH cnenyromux pactBopoB: a) 0.03M docdopucras kuciora; 0)
0.002M docdat xanus; B) 0.05M xmopua 6epusuius.

19. Paccunraiite pacTBOPUMOCTH (ochaTa MarHus (B MOJIB/T U T/1): a) B Boje; 0) B IpHu-

cyrctBun 0.005M ¢docdara kanus.
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20. PaccuuTaiite pactBopuMocTh (hocara cepedpa: a) B Boae; 6) B mpucyrctuu 0,01M
docdara kamusi.

21. Paccunraiite pacTBOpUMOCTh KapOoHaTa cepedpa (B MOIB/JI | T/1): a) B BoAE; 0) B
npucyrcteuu 0.01M kapboHara HaTpHsI.

22. PaccuuraiiTe pacTBOPUMOCTh Cyib(ara CTpOHLHUA: a) B BoAe; ©O) B MPUCYTCTBUU
0,01M cynbara xanus.

23. PaccuwnTaiiTe pacTBOPUMOCTD CysibdaTa CBUHIIA: a) B Bojae; 0) B nmpucyrcteuu 0,01M
cynbdarta Kaaus.

24. PaccuuTaiiTe pacTBOpUMOCTD Cyib(dara cepedpa: a) B Bone; 0) B nmpucyrctBun 0.4M
HUTpara cepeodpa.

25. Ha KOHKpETHOM NpUMeEpe MOKAKUTE PA3NUUUSI MEXKAY IEPBUYHON U BTOPUYHOM JuC-
colManuei KOMIUIEKCHOT'O COeTUHEHUS B pacTBOPE.

26. ®aKkTOpHl, BAUSIONINE HA CKOPOCTh XUMUYECKOU PEaKIUU.

27. na cucremsl: SO, + NO, = SO3; + NO Bblunciure AG° pEaKIMM U BBIBEIIUTE
BBIP2)KCHUE KOHCTAHTHI PABHOBECHS.

28. dakTophl, BIUIIOMNE HA BEITUYNHY OKHUCIUTEIFHO-BOCCTAHOBUTEIBHOTO MOTECHIUA-
na.

29. Ha KOHKpETHOM MpUMEpPEe MOKAKHUTE CIIOCOOBI CMEIIEHUS XMMHUYECKOTO PABHOBECHSI.

30. Ha KOHKpETHOM TMpHMEpE TIOKAKHUTE CIIOCOOBI YBEIUYEHHUS PACTBOPUMOCTH
MaJjIOpacCTBOPUMBIX COJIEH.

31. TIpuHIUTIBL JeJIeHNsT KATHOHOB METAJUIOB HAa aHAJTMTHYECKUE TPYIIITHL.

32. TlonsATHe O TPYNIOBOM peareHte. PasneneHune KaTHOHOB METAIIOB: CYIb(PUIHOE
OCaXKJICHHE.

33. Ponb OydepHoil cMecHu nipu CyIb(GUTHOM OCAXKICHUH.

34. KauecTBeHHbIE peakly KaTHOHOB | — 5 aHaIUTUYECKUX TPYII.

35. KauecTBeHHBIE pCaKkn aHUOHOB.

Bomnpocsl Kk 3k3ameny.

1. DxcnepuMeHTalIbHBIE OCHOBBI COBPEMEHHOW MOJENH CcTpoeHus atoMa. [Inane-
TapHas MoJens atoma Pesepdopaa. KBaHTOBBIN XapakTep MOTJIOMIEHUS U W3-

JIYYCHHUA DHCPIru aToOMaMHu. KBanToBas MOJCJIb CTPOCHUA aToMa BOJOpOJa 110

bopy.
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2. KopnyckynsspHO-BOJHOBBIE CBOWCTBA MUKPOOOBEKTOB. Y paBHEHHE A¢ bpoiiis.
[Mpuammn ~ HeompeneneHHocTu [ eiizeHOepra. BonnoBas  ¢dyHKIUSA.
KBanToBomMexanudeckas Mozeib crpoeHus aroma [lIpenunrepa.

3. Atomubie opOutanu. KBaHTOBbIe uncia. DHEpPrusi 3J€KTPOHA B OCHOBHOM U
BAJICHTHO-BO30Y KIEHHBIX COCTOSIHUAX aToma. S-, p-, d-, f- cocrostHus 31eKTpo-
Ha U COOTBETCTBYIOIIME UM (DOPMBI DJIEKTPOHHBIX 00IAKOB.

4. MHOrosnekTpoHHsle aToMbl. KBaHTOBBIE UHMCIIa U MOPSJIOK 3AIOTHEHUS dJIEK-
TPOHHBIX CIOEB U 000JO0YEK MHOTORJIEKTPOHHBIX aTOMOB: MPUHIIUIT MUHUMYMa
sHepruu, npunuun [laynu, npasuio XyHaa.

5. S-, p-, d- u f- anemenThl. PacnonoxeHnue JIeKTPOHHBIX 00JIaKOB S-, p- U d- op-
OuTtaneil B IpoCTPaHCTBE BOKPYT sAJIpa.

6. Ilepwomnueckmii 3akoH [|.11.MenneneeBa. [lepuoaudeckas cucrema 3J1€MEHTOB
KaK €CTeCTBEHHasl KiacCU(PHKAIUS 3JIEMEHTOB MO CTPOSHUIO BHEIIHHUX JJIEK-
TPOHHBIX 000sioueK aTomMoB. CTpykrypa Ilepuoanyeckoit cuctemsl. [lepuomsi,
rpymnmsl, noArpynnsl. [1ogHbpIe 1 HETTOIHBIE 3JIEKTPOHHBIEC AHAJIOTH.

7. llepuonmuyeckue CBOWCTBA aTOMOB: PaANyC, SHEPTUS HOHU3ALWHU, DHEPTUS
CPOJCTBA K  DJIEKTPOHY,  3JEKTPOOTPULATEIBHOCTh,  OTHOCHUTEJIbHAS
anekTpooTpunaresibHocTh (030). Ileproanyeckue CBONCTBAa COCTUHEHHM: CO-
CTaB, CTPOCHME, KHUCIOTHO-OCHOBHBIE W OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE
CBOMCTBA.

8. HeMOHOTOHHOCTb U3MEHEHHUsI CBOMCTB JIEMEHTOB B MOJTPYIIax — BTOPUYHAS
NIEpUOIUYHOCTb. Hemepmonnueckue cBOMCTBa  aTOMOB. JlMaroHanbHOE
CXOJICTBO 2JIEMEHTOB B llepuoanyeckoi cucreme.

9. IlpuunHa 0Opa3oBaHUs XMMUYECKOH cBs3H. KBaHTOBOMEXaHMUECKOE ONHCaHHE
XUMHUYECKOH CBS3M B MOJIEKYJIe BoxopoJa 1o I'eiitiiepy - JIonaony. Meros BaneHTHBIX
cBsa3eil. KoBasieHTHas cBs3b. MexaHM3Mbl 00pa30BaHUS XUMHUYECKOW CBSI3U: OOMEH-
HBIH, JIOHOPHO-aKIENITOPHBIN, TaTUBHBIN.

10. BaneHTHbIE BO3MOKHOCTH M CTETIEHN OKUCJIEHMSI JIEMEHTOB. XapaKTEPUCTUKH
XUMHUYECKON CBSI3U: DHEPIHs, UIMHA, KPAaTHOCTb, MOJSPHOCTb. THIBI XMUMHUYECKHUX
cBsizet (0-, 7~ U O cBs3u). HampaBiieHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOW CBSI3H.
Monekyibl ¢ HEYETHBIM YUCIIOM DJIEKTPOHOB.

11. I'nbpuan3anus aTOMHBIX opouTaneid. TeopHst OTTaJIKUBAHUS O- CBSI3BIBAIOLINX
Y HETIOJIEIIEHHBIX 3JIEKTPOHHBIX Map ['miuiecnin. ['eomeTpudeckoe CTpOCHHE MOJIEKYI,

HOHOB U KOMILIEKCHBIX COSIUHEHMUIA. I[eJ'IOKaJ'II/IBOBaHHaﬂ - CB3b.
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12. TTonstpHOCTH MOJIEKYJT ¥ MOHOB. /[MaMarHUTHBIE W TapaMarHUTHHIE MOJIEKYJIBI.
CBs13p MarHUTHOI'O MOMEHTA C YHCJIOM HECIIAPEHHBIX AJIEKTPOHOB.

13. Meton MONeKyIsIpHBIX opOutaneif. (OCHOBHBIE MOJIOKEHHS METOoJa
MosiekyssspHbiX  opoutanieir (MO JIKAO). CassbiBaromye, paspbhIXiSONIAEe |
HECBS3bIBAIOIIUE MOJIEKYJIsIpHbIEe opOuTanu. KauecTBeHHOE onmucaHue MOJIEKYJISIPHBIX
opOuTanel A1ByXaTOMHBIX MOJIEKYJI U3 3JIEMEHTOB IIEPBOI'O U BTOPOT'O MEPUOJIOB.

14. OOBsicHEeHnE MarHUTHBIX CBOICTB MOJIEKYJI M MOHOB ¢ no3uimii meroga MO
JIKAO. ComnocTaBieHrne BO3MOXKHOCTEH METOAa MOJICKYJIIPHBIX OpOWTAICH W METO1a
BaJICHTHBIX CBsi3eil. M13031€KTpOHHBIE YaCTUIIBI.

15. T'a3000pa3Hoe M KOHJIGHCHPOBAHHBIE COCTOSIHUSI BelIECTBAa. BaneHTHbIE U
HEBAJICHTHBIE CHJIbI CLEIJIEHHUSI MEXJy aTOMaMU, MOJEKYJaMU B TBEPIBIX M KHUJIKHX
BEIIIECTBAX.

16. Uonnas u meramuinueckas cBsi3b. Kpucraminmueckue U amMmop(HbIE BELIECTBA.
ATOMHBIE, METAJNINYECKUE, MOHHBIE U MOJIEKYJISIPHbIE KPUCTAIUIMYECKUE PELIETKH.
Cunet Ban [lep Baansca (opueHTanMoOHHOE, WHIYKIIMOHHOE, JIUCIIEPCHUOHHOE
B3anMojeiicTBue). BomopoaHas cBsi3b, €€ MPOsIBICHNUE B CBOMCTBAaX BEIIECTB.

17. TlonsTe 0 TepMOIMHAMUYECKOW cucTeMe. PaBHOBeCHbIE M HEPaBHOBECHBIC
xumuueckue mnpoueccbl. DyHKIMU cOCTOsSHUSA. BHYTpeHHss SHeprus U SHTaIbIMSL.
Tepmoxumusi. DK30TEPMHUECKHE M DHJIOTEPMUYECKHE pPEaKIuHu. TepMoXuMUUecKoe
ypaBHeHHe. l3MeHeHHe »HHTaJIbIIMM KaK XapaKTePUCTHUKH TemIoBoro 3ddexra
XUMHUYECKON peaKIIiH.

18. 3akoH I'ecca u ero mpuMeHeHUe A pacyeTa TEIIoBBIX 3()(PEKTOB XUMHUe-
ckux peakuuid. CranpaptHble ycioBusd. I[loHsTHE O CTaHAAPTHOM COCTOSIHHM.
CranpapTHbIE SHTAJBIIMU 00pa30BaHMs BEIIECTB. DHEPTUU CBs3€il B MOJIEKyax.

19. Ilonarue o006 »sHTponuu. AOCOMIOTHAas SHTPOIUS M CTPOEHHUE BEIIECTBa.
M3MeHeHne SHTPONMHU B X0/1€ XUMUYECKUX PEaKUi 1 pa3IN4HbIX IPOLECCOB.

20. Xumunyeckoe paBHoBecue. CBoboaHas sHeprusi ['m06ca. VIzmenenue sHepruu
['n60ca kak TepMOAMHAMUYECKUN KPUTEPUIl BO3MOXKHOCTH CaMOIPOU3BOIBHOTO MPO-
TekaHus peakuuu. CraHgapTHOe H3MeHeHue »Hepruum I['nbbca B peakuuu. CBs3b
CTaHJApTHOTO M3MEHeHwms dHeprun ['mb0Oca ¢ KOHCTaHTOW paBHOBecHs. PacueT KOH-
CTaHT paBHOBecus. VIcXoHble U paBHOBECHBIE KOHLIEHTPALIUY BelecTB. BiausHue tem-
nepaTypsl Ha BeJIMYUHY 3Hepruu ['nb6ca, KOHCTAaHTY paBHOBECHSI.

21. ObpaTtumMble U HeOOpaTUMBbIe XUMHUECKUE peakinu. JJuHamuueckuil xapakrep
XUMHUYECKOro paBHOBecus. CMelleHne XUMUYECKOTO PaBHOBECHS MPHU BHELIHUX BO3-

nevctBusix - npunnun Jle Illarense - bpayHa m ero oOBSCHEHHWE C TO3HIUI
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TEPMOJMHAMMKHU. BiusHMe TeMIeparypsl, NaBJIE€HUS W KOHLEHTPAllUM PEarcHTOB Ha
XUMHYECKOE paBHOBECHE.

22. CkopocTh XuUMHYECKOW peakuuu. DakTopbl, BIUSIOLME HAa CKOPOCTb
XUMHYECKOM pPEaKIuHU. 3aKOH ACUCTBYIOIMX Macc. KoHCTaHTa CKOPOCTH peakLuu.
3aBUCHUMOCTb CKOPOCTH PEAKLUHU OT KOHILIEHTpaluu peareHToB. [lopsmok peakuuu u
MOJIEKYJIIPHOCTD 3JIEMEHTAPHOM CTaIUN XUMHYECKOW PEAKIUU.

23. BausiHue TemnepaTypbl Ha CKOPOCTh XUMUYECKOW peakuuu. TemmnepaTypHbIi
kod(urment xumuieckoi peaknuu. [Ipasuno Baut-I'odda. 3aBucCHMOCTh KOHCTAHTHI
CKOPOCTH OT TeMIIEpaTypbl. DHEpPIrus akTUBaluu. Y paBHeHue Appenuyca. [lonarue o
MeXaHU3MaX XUMUYECKHUX PEaKIUM.

24. Karanu3 W UHULUHpOBaHUE peakuuu. OOpa3oBaHHE MPOMEXKYTOUHBIX
COEMHEHUN Npu Kataiu3e. ' OMOreHHBI U reTeporeHHbI Katanus. AjcopOuus u ee
pOJIb B TE€TEPOrC€HHOM KaTaIu3e.

25. PacTBopsl kak romorennsle cucreMsl. [Ipeacrasnenus .M. Menneneesa, 1.A.
KabmykoBa, B.A. KuctskoBckoro o mnpupoie >XHIKHX pPacTBOPOB. [uaparel u
cosbBaThl. HeHachllleHHbIE, HACHIILIEHHBIE U MEPECHIEHHbIE pacTBOPBI. CrIoCOOb! BbI-
pa’kKeHHsI KOHLEHTPALlUU PacTBOPOB B IIPOLIEHTAX 10 MACCE U B €IMHULIAX MOJISIPHOCTH.

26. UneanbHble U HeWaeadbHble pacTBOPHI. PacTBOphI anekTponutoB. Poiabs mole-
KyJI pacTBOpPUTEJNS B IpoOLIecCce pachaja 3JIEeKTpojuTa Ha WOHbL. CuUIbHBIE U cialble
IIEKTPOJINTEL. Teopus 3JIeKTpoauTHIecKOor aucconnanuu Appennyca. CTeness 1ucco-
LIUALMK JIEKTPOJIUTA. 3aBUCUMOCTh CTENEHN JUCCOLMALMU AJIEKTPOJINTA OT €r0 KOH-
LEeHTpaluu (3akoH paz0aBieHuss OcTBayibaa).

27. Kucnotsl, OCHOBaHUs, aM()OTEpHbIE THJIPOKCHU/IBI, COJIM C TOYKH 3PEHUS TE€O-
PHH 2IEKTPOIUTHYECKOM TUCCOLUALINN.

28. KoHCTaHTBI AUCCOLMALIMY CIIA0BIX 3JEKTPoauTOB. CTyrneHyaras JUCCOLUalns.
KoHneHTpanoHubie 1 TEpMOIMHAMUYECKHE KOHCTAHThI JUCCOLUAIIUH.

29. CusbHbIE 3JEKTPOIUTHI. AKTUBHOCTU MOHOB. MoHHas cuna pactBopa. Pacuér
KOHIIEHTPALlUil HOHOB B PacTBOPAX CHJIBHBIX AJIEKTPOJIUTOB.

30. DnexTponuTHuecKas auccounanus Boasl. lonHoe npousseneHue Boabl. Bomo-
ponHbIi noka3arenb. pH kak enuHBIN mapaMeTp ONMHUCAHMS KUCIBIX, HEUTPAJIBHBIX U
HIEJIOYHBIX PacTBOPOB. KHCI0THO-OCHOBHBIE MHAUKATOPBHI.

31. Ilporomurnueckas TeOpUsl KHUCIOT M OCHOBaHUMN bpeHcrena-JIoypu.
[Tpotonutnyeckue paBHOBecus. AMdonutsl. Poiab pacTBopuTenss B KHUCIOTHO—

OCHOBHBIX B3aMMOJIEHCTBHsIX. KHUCTOTHBIE CBOMCTBA aKBOKOMILJIEKCOB (aKBOKHCIIOT).
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[IpencraBnenuss 00 AIEKTPOHHOW TEOPHHM KHCJIOT W OCHOBaHWU JIbionca W Teopuu
conbBocucteM. [Ipencrasnenue o reopuu JKMKO bacosno — ITupcona.

32. Vounsbie peakiiuu B pacTBopax. KOHCTaHTHI paBHOBECHS HOHHBIX PEAKIUI 1 UX
pacuer. CMmelleHHe HOHHBIX paBHOBecHil. PacueT paBHOBECHBIX KOHIIEHTpAlMi B
KHCJIOTHO-OCHOBHBIX cHUcTeMax. MartepuanbHble OajaHChl B KHUCIOTHO-OCHOBHBIX
cuctemMax. MosbHbIE J0JIM KOMIIOHEHTOB PAaBHOBECHBIX CHCTEM.

33. I'maponu3 conelt U rajJloreHaHTUIPUA0B. 3aBUCUMOCTh CTEIIEHU THAPOIN3a U
pH pacTtBopa OT KOHILIEHTpallMM COJM M Temmeparypbl pactBopa. OcobOble ciydau
TUAPOIIU3A.

34. bydepusie pactBopsl. CootHomenue pH OydepHoro pacrBopa U KOHCTAHTHI
JMICCOIMANMU cllaboro siekTponuta. bydepnas émkocts. [Ipumenenne 6ydepHbIx pac-
TBOPOB B XUMUYECKOU MpaKTUKe. AIIETaTHBIN 1 aMMHa4YHbli OydepHbie pacTBopbl. O6-
pa3oBaHue OypepHBIX PACTBOPOB MPHU MPOTEKAHUH UOHHBIX PEAKIIUH.

35. I'ereporennnie paBHoBecus. [IponsBenenne pacteopumoctu. Pacuer pactBopu-
MOCTH MaJIOPACTBOPHUMOI COJIM IO BEJIMYMHE MPOU3BEIEHUS PaCTBOPUMOCTHU. BiusHue
Ha PaCTBOPUMOCTH TEMIEPATyphl, KUICIOTHOCTH PACTBOPA, MPUCYTCTBUS OJTHOMMEHHBIX
HMOHOB, TPOIIECCOB KoMIuiekcooOpa3oBanus. IlepeBoa B pacTBOp MaiopacTBOPHMBIX
COJICH.

36. CreneHn OKHUCIEHHS 3JIeMEHTOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEak-
uu. Hanbonee ynorpebseMble OKHUCIUTENN U BOCCTAHOBUTENN U UX MPEBPAILCHUS B
pa3iauuHbIX cpenax. OKHUCIUTENbHO-BOCCTAHOBUTENbHAS JBOMCTBEHHOCTh BellecTB. Pe-
aKIIMM CAaMOOKHCIIEHUSI — CAMOBOCCTAHOBJIEHUS (IUCIIpONOpLUMOHUpOBaHMs). BHyTpH-
MOJIEKYJISIPHbIE OKHCIIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CocTaBieHHE YypaBHe-
HUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI, HAXOXKJIEHUE CTEXHMOMETPUUYECKUX
KOA((UITMEHTOB ¢ TOMOIIHI0 HOHHO-JIEKTPOHHBIX CXE€M U 3JIEKTPOHHOTO OanaHca.

37. I'anpBannueckue 3neMeHThl. CTaHIapTHBINA BOAOPOAHBIN 3nekTposd. CtanaapT-
HbIE DJEKTPOJHBIC TOTCHIIMAIBI METAUIOB. Psabl CTaHIAPTHBIX DJIEKTPOIHBIX
MOTEHIINAJIOB METAIIOB (IJEKTPOXUMHUYECKHE PSJIbI HANIPSDKEHUST METAJUIOB) B KUCIION
U IIEJIOYHOM cpeliaX v UX MPUMEHEHHE JUIsl pEIICHUS XUMHUECKHX 3a7ad.

38. CranaapTHBI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIA MOTEHIHAI. Y PAaBHEHHE
PaBHOBECHOT'O OKHCIIUTEIbHO-BOCCTAHOBUTENILHOTO MOTeHIMana (ypaBHeHue Hepm-
cra). KoHcraHTa paBHOBeCHMSS M OIIEHKa BO3MOXHOCTH CaMOIPOU3BOJIBHOTO

MMPOTCKAHUA OKHUCIIMTEIIbHO-BOCCTAHOBUTEIBHOMU PCaKuu B BOOHLIX paCTBOpaAx.
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39. BausHHe Ha BEIUYMHY OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO ITOTEHIIMAIA
KHCJIIOTHOCTH PacTBOPA, MPUCYTCTBUS KOMIUIEKCYIOIIETO peareHTa, 00pa3oBaHus MaJo-
pacTBOPUMOTO COEIUHEHUS.

40. DyeKTpoan3 pacTBOPOB U paciuiaBoB. KaToaHbI W aHOMHBINA MPOIIECCH U 00-
niee ypaBHEHHE peaKUuu 3JIeKTponu3a. llepeHanpsbkeHue BbIACICHUS BELIECTB IPHU
anektpoinie. 3akonbl Dapanes. XuMuuecKrue HCTOUHUKH TOKA.

41. DnexTpoXUMHUYECKas KOPPO3Us METAINIOB U METO/IbI 3AIUTHI OT HEE.

42. Onpenenenue KOMIUIEKCHOTO coenuuenus. Koopaunaunonnas teopusi Bepue-
pa. LlenTpanbHblii aToM (HMOH)-KOMIUIEKCOOOpa3oBaTeNb, JUTaHIbl. BHYTpeHHSS u
BHEIIHss cepbl KOMIUIEKCHOTO coenuHenus. Koopannanuonnoe uncio. Koopaunanu-
OHHasl EMKOCTb (I€HTATHOCTD) JIUTaH10B. OCHOBHbBIE TUIIbI KOMIUIEKCHBIX COEAUHEHM:
AKBOKOMIUIEKCHI, allMIOKOMILJIEKCHI, THIPOKCOKOMILIIEKCHI, aMMHUAKATHI.

Homenkiiatypa KOMIUIEKCHBIX COEAMHEHUM.

43. KapOonmnbl, kmactepsl, xenarbl. Konmenuuss >QQeKTHBHOIO aTOMHOTO
HOMepa.

44. I'eomeTpuueckas KOHPUTypaius KOMIJIEKCHOTO HOHA (MOJIEKYJIbI) U THOPHUAU-
3alMs aTOMHBIX OpOuTallell IEHTPabHOTO aToMa (MoHa). M3oMepusi KOMILIEKCHBIX CO-
€IMHECHU M.

45. DnekTpoauTHYecKasi AUCCOIMAIN KOMIUIEKCHBIX COECAMHEHUH — MepBUYHAs
U BTOpUuHas. PaBHOBecus B pacTBOpax KOMILJIEKCHBIX COEIMHEHUM: COJIbBATALlMOH-
Hble, T'MJpaTallMOHHBIE, KHCIOTHO-OCHOBHBIE, PpEaKIMM 3aMEIEHUs, MHEPTHBIE U
71a0UIbHBIE KOMILJIEKCHBIE COEIMHEHUSI. 3aKOHOMEpHOCTh TpaHcBiusiHus .M. Yephse-
Ba.

46. OCHOBHBIE TIOJIOKEHMSI TEOPHUM KpHUCTAUIMUECKoro mois. PacmeruieHne
SHEpruu O-’NIEKTPOHOB B MOJNAX PA3IMYHOW CHMMETPHH:  OKTa’ApPHYECKOM,
TETPA3PUUYECKOM, KBaJIpaTHOM. DHEPrusl CTa0MIN3alluy MOJeM JUraHioB. Beicoko- u
HU3KOCIIMHOBBIE KOMIUIEKChl. CHEeKTpOXUMHUYECKUH psax JauragaoB. Kowmruiekcsl
CHJIBHOTO U c11aboro nosiei, ux KOH(QUTypali 1 MarHUTHbIE CBOMCTBA.

47. BnusiHue KOMIUIEKCOOOPa30BaHMsl Ha IPOTEKaHWE OOMEHHBIX M OKUCIUTENbHO-

BOCCTaAaHOBHUTCIIbHBIX peaKHHﬁ.

48. Bonopoa.
Haxoxnenne B mpupone. M3otombl Bomopoma. CTpoeHHe atroMa U MOJIEKYIHL.

[Tonoxenne Bomopoma B Ilepuommueckoit Cucreme JI.MI. MenneneeBa. CreneHu



okHCiIeHUA. PU3NYECKUEe W XMMHUYECKUE CBOMCTBA BOJOPOJAA. MeTOabl MOTydeHUS
BOJIOPO/Ia B IPOMBIIIUIEHHOCTH U J1a00PaTOpUH.

CoenuHenus BoJI0po/a U UX cBoMcTBA. Tspkenas Boaa. 'uapuasl, rUAPUA-HOH KaK
JIUTaH[.

[TpumeHeHne BOnOpOAa U €ro coequHeHnil. Bogopoanas sHepreTuka.

49. Jlutuit.

Haxoxnenue B npupone. IlonydeHne METajnIMUeCKOro JIMTHS, €ro XUMHUYECKHUE
CBOICTBa U npuMeHeHHe. OTHOIIEHHE K KMCIIOTaM, BOJE U Pa3JIMYHBIM OKHCIIUTEISM.
CoenvHeHHs € KHCIOpPOIOM, a30TOM M BOJOPOJOM — IIOIYYEHHE M XUMHYECKHE
cBoiicTBa. Baknelimue coequHeHUsl JIMTUS. ManopacTBOPUMBIE COJIU. AKBOKOMILIEKC
JIUTUSL.

50. Harpwuii, kanuit, pyOuauit, nesuii.

Haxoxnenne B npupone. IIpuponHsle cOeIMHEHUS ILEIOYHBIX METAUIOB Kak
CBIpbE XUMHYECKOW mpombliluieHHOcTU. [lonydyeHne MeramioB B CBOOOAHOM
COCTOSIHUH, UX XMMHUYECKHE CBOMCTBA U MpUMeHeHHe. OTHOLIEHHE K KUCIOTaM, BOJIE.
PacTBOopeHue 11eI10YHBIX METAJUIOB B )KMJIKOM aMMHAKe.

CoenvHeHHs C KHUCIOPOJOM — OKCHJIbI, IIEPOKCUIBI, CYNEPOKCUIBI M O30HHIBI,
IIOJIy4eHUE, XUMUYECKUE CBOWCTBA U IPUMEHEHHUE.

I'mppuael. ['MapoKCHIbl MENOYHBIX METAUIOB, NIOJYYEHUE, XUMUYECKHE CBOMCTBA
U [puMeHeHHe. Baxuelmne conM: TraloreHuabl, HUTpAThl, KapOOHATHl U
IHJIpOKapOOHATHI, MOJIyYeHHEe M XUMHUYeckue cBoiicTBa. Coja, MONydYeHHE COJbI T10
Conbae u Jlebnany. [loram. Kanuiineie ynoopenus.

KommekcHble COCAMHECHHUA INICIIOYHbBIX MCTAJIJIOB.

51. Mens, cepebpo, 30110T0. Haxoxaenue B npupoze. [IpoMblnieHHOE MOTy4YeHne
MeTaioB. CryiaBbl MU U 30J10Ta, UX CBOWCTBA U IpuMeHeHue. [lonoxeHne MeTamion
B JJIEKTPOXUMHUYECKOM DpSJIy HaNpsDKeHUs. XHWMHUYECKHE CBOWCTBA METAIUIOB,
OTHOIICHHE K KHCIIOTaM U IIeJI0YaM, pa3IMIHbIM OKHCITUTEIISIM.

Coenunenus meau (1) u meam (Il), mx Xumuuyeckue CBOWCTBa W TPUMEHEHHUE.
[Ipumenenue ammuakara Meau (1) ast OYMCTKH Ta30B OT KUCIOPOaa. AMMHAKAT MEIN
(1.

Coenunenus cepedpa (1) u (Il) m ux xumudeckue cBoiicTBa. ManopacTBOpUMBIE
coenuneHus: cepebpa (l). Kommnekcueie coenunenus cepebpa (l). BzaumopeiictBue
ranoreHuoB cepedpa (l) ¢ pactBopamu ammuaka, kapboHaTa aMMOHUS, THOCYJIb(aTa

Harpus. CBETOUYBCTBUTEIBHOCTh coeuHeHui cepedpa (1).
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Kommekcaeie coemuaenus 3osota () m (I), ux momydeHue w XUMHUYECKHE

cBoiictBa. Komiuiekchbie kucinoTsl 30o0ta (111). [{uanuansie kommiekcst 3010t1a (1).

52. bepwuii.

Haxoxnenue B mnpupojae, MoiaydeHHe MeTauinueckoro Oepumus. CruiaBbl
OepyIUIHsI, UX CBOMCTBA M IPUMEHECHHE. XUMUYECKUE CBOMCTBA OIS, OTHOIICHUE
K KUCJIOTaM, IIeJI04YaM, pa3udHbIM OKUcauTenssM. OKCU U THIPOKCHT OSPUIUTHS M X
CBOMCTBA. AKBO-, THIPOKCO-, propuaHbie KoMiutekehl oepumius (11).

TOKCHYHOCTH COCTUHEHUN OCPHILITHA.

53. Maruuii, Kajnbluii, CTpOHIUH, Oapuil.

Haxoxxnenne B mpupoje, MoidydyeHHE W NMPUMEHEHHWE METaUIMYeCKOr0 MarHws.
CmuiaBpl MarHusi, MX CBOMCTBa M nIpuMeHeHue. OTHOILIEHHWE MarHusi K KHUCIoTam,
niesioyaMm, pasjIMuyHbIM OKUCIHUTENAM. Vcrnonap30BaHMEe MarHus JUisi BOCCTAHOBJICHMS
AJIEMEHTOB U3 OKcuAoB. OKCHI M THIPOKCHJ MarHusi, UX CBOWCTBa. PacTBopeHue
TUAPOKCH/IA MAarHUS B COJISIX aMMOHHS.

[[lemoyHO3eMeNnbHBIC METAUIBl — KaJbI[MH, CTpOHIMH, Oapuii. HaxokmeHue B
npupoge. llonydyenne u xumudeckue cBoicTBa MeTauioB. OTHOLIEHHE K BOJE,
KHCJIOTaM, PA3JIUYHBIM OKHUCITUTENSIM. PacTBOpeHHE METaUIOB B KUIKOM aMMHAKeE.
B3aumoneiictBue mMeramioB ¢ KUciopoaoM. OKCUABI, MEPOKCUABI U THIPOKCHUJIBI, UX
cBoiicTBa. ManopacTBopuMbie conu: cyibdaThl, pocdaTel, kKapOOHATHI, IEPEBOJ UX B
pactBop. Cyinbharokommiekc kanbius (11).

Tepmudeckass auccornuainusi kapOoHaToB. Heramienas u rameHass HW3BECTb.

JKEcTkOoCTh BOABI U €€ YCTpaHEHUE.

54. llunk, xagmuii, pryTs. HaxoxneHne B NpHUpOAE, MOITYYEHHE METAIIOB, MX
npuMeHeHrue. HaxokeHue MeTajuioB B 3JEKTPOXMMHMUYECKOM Py HaIpsHKEHUS.
XuMuyeckue cBoicTBa. OTHOIIEHUE K KUCTIOTaM, IIeJI04aM, pa3IndHbIM OKUCIUTENSIM.
OKuCcneHne MeTaNTMIeCKOr PTYTH dJIEMEHTapHO cepoid, xiopuaom xeinesa (I11).

AKBO-, THJIPOKCO-, aMmMHauHble kKoMIiekcsl KA (1) u kagmust (11). Coenunenus
prytu (1) u (I1). AucnponopunonupoBanue coneit prytu (l). Konuenmuss wmHepTHOM
(632) aNeKTpoHHOU mapsl. BzaumopeiictBue coneit pryru (1) ¢ pactBopom amMmuaka.
Amunopeakuusi. PeaktuB Heccnepa. OcoO0eHHOCTH 37€KTPOIUTUYECKON THCCOLUAINN
coneit pryt (l1).

TOKCHYHOCTB KagMUsl, PTYTH U UX COCIUHEHUM.
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55. bop.

Haxoxnaenwe B mpupoje, MOTydeHHE, XUMHYECKHE CBOHCTBA. OTHOIIEHUE K
KHACJIOTaM, INEJI0YaM, pa3IMYHbIM OKHCIHTEIsIM. bopansl (coenuHeHus Oopa ¢
BOI0pOJIoM). TpEXIIEHTOBBIE 2NIEKTPOHOACPUIIMTHBIE CBSI3U B ubopane. [Ipumenenue
OooprugpunoB. bopHas u monubGopHBIE KHUCIOTHI, WX coild. Merta- , opTo-, TeTpa-
Ooparel. Terpabopatr Hatpus (Oypa), OydepHBIEe pacTBOpel Ha €ro OCHOBE.
BsaunmopeiicTBre Oypbl ¢ KHCIOTAaMH U IIEI0YaMHU.

[anorenuant 60pa kak kuciotel Jlptouca. TerpadrtopoOopartel. Hutpun 6Gopa
(3100p, 6OpPa30H), €ro CXOJCTBO C AIIMAa30M M rpad)uTOM IO CTPOCHHUIO U CBOHMCTBAM.

[TpumeHneHue coequHeHU 00pa, UX TOKCUYHOCTb.

56. AnroMUHUA.

Haxoxnenne B mpupoge. Ilomyuenue weramummueckoro amoMuHus. Ero
XUMHYECKHE CBOMcTBa W mnpuMeHeHHe. AmomuHoTepmus. CIiaBel aTIOMHUHUS.
OTHoIIEHUE ATIOMUHUS K KUCJIOTaM U IIejo4YaM, Pa3IMuyHbIM OKUcIUTeNsaM. Okcun u
TUIPOKCHUJ ATFOMHHHUS, ATFOMUHATBI ¥ THIPOKCOKOMIUICKCHI. AJTFOMUHUEBBIC KBACIIBI.
["anorenuab! antoMUHUS Kak KUCIOTHI JIbtonca. ['uapugoasoMuHaThl, X CBOMCTBA.

57. I'annuii, "HAWH, TaJJIAH.

[Tony4yeHne MeTalsIoB, MX XWUMHYECKHE CBoicTBa. OTHOLICHHE K KHUCIOTaM,
niesiouaM, PasIudHBIM  OKHCHUTENsIM. OKCHABI M THIPOKCHIBI, WX XHUMHYECKUE
coiictBa. Coemunenus tawmus (1) u (11l). ManopactBopumbie comu tamaus (1).
Oxucnutenvubie cBoiicTBa coeauHenuit Tammus (lll). ToxkcuuHocTh coegnHeHMI

TaJlJIus.

58. Ckanauii, UTTpUM, JTAHTAH, AKTUHUH, JJAHTAHU]IBI U AKTUHUIBI.

Haxoxnenue snemeHToB B npupojge. llonmyueHne MeraisioB U UX NPUMEHEHHE.
OTHOIIEHHE METAIOB K KHCIIOTaM, IIesiodaM, Pa3Iu4HbIM OKHCIUTeIsiM. CXOICTBO
xumudeckux cBoiicts ckanaus (1) u amomunus (111).

Jlantanuael. X npumeHeHHE B TEXHHKE. XapaKTEPHbIE CTENEHU OKHUCIICHUS.
OxucnurenbHbie cBolicTBa nepus (1V) u BoccranoBurtenbHbie cBoiicTBa eBporust (11).

AxTuHuael. X mpuMeHeHHWe B TEXHUKE. XapakTEepHbIE CTENEHU OKHCIICHHS.
CoenrHeHNs aKTHHUAOB B BEICOKHX CTETIEHSIX OKHUCIICHUS.

Posp akTHHUIOB Kak MaTCpHraJIoB JJIA H,Z[CpHOﬁ TCXHUKU.

59. Yraepon.
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Haxoxnaenue B npupoze. AJUIOTpONHbIE MOAU(UKAIIMH YIIIepoJa: anMas, rpadur,
kapoun, ¢ymiepersl. Crexnoyriepon. Wx  mpumenenme.  Yriepoga — Kak
BOCCTaHOBUTEINb U agcopOeHT. KapOuapl u ux cBoiicTaa.

OTtHoleHue yriepoaa K KUCIOoTaM, IiejiouaM, pa3iuyHbIM OKUCTUTENsIM. OKCHIbI
yraepona. BoccranoButenbHble cBoiicTBa okcuaa yriepoaa  (l1). KapOGonwmms
METaJUIOB. YTOJbHASA KHCIIOTA, €€ HeycToiunBocTh. KapOonatsl. KanbunnupoBanHas u
IIUTHEBAs COJA.

Cepoyrnepoa. 'anorenuasl u okcoragoreHuab! yriepona. CoenuHeHus yriepojaa
C a30TOM: [WIMaH, LUWAHOBOJOPOJHAs, I[MAaHOBAas, HW30IMAHOBAs, THUOIMAHOBAs
KHUCJIOTHI U UX coM. L{lnaHuapl M THOLMAHATBI KaK JIUTaH bl. TOKCUYHOCTb COEIMHEHUN
yriaeposja.

60. Kpemuui.

Haxoxnenue B mpupope. IloiaydeHuwe KpemMHHS, €ro XHMHYECKHE CBONCTBA U
npuMeHeHre. OTHOIIEHNE KPEMHUS K KUCIIOTaM, I1eJ04YaM, Pa3INuYHbIM OKHCIUTEISIM.
Oxcun kpemuus (1V). Kpemueble kucinotsl ¥ cuiinkarsl. JKuakoe crekio. Ksapuesoe
U OOBIYHOE CTEKJIO. AIOMOCHIMKATBl W 1eonuThl. CoeauHEeHHs KpEeMHHUS C
raiorenamu. ['ekcadropokpemueBast kuciaora. CUIHIMIBI METAIIOB, HUTPU KPEMHHUS.

Ponb anemMeHTapHOro KpeMHUSI U €ro COSAMHEHUH KaK MaTepuaoB COBPEMEHHOM
ANEKTpOHUKU. [[puMeHeHrne COeTMHEHNI KPEMHUS.

61. I'epmannii, 010BO, CBUHEL.

Haxoxnenne B npupone. Ilomyuenne m xumuueckue cpoiictBa. Haxoxnenue
METAJIJIOB B DJEKTPOXUMHUYECKOM psiy HanpspkeHusa. OTHOIIEHHE K KHUCIOTam,
menovyaMm, pa3iaudHbiM - okuciutensaM. Oxcunel XO u X0 , THUIPOKCHU]IBI,
THJIPOKCOKOMIUIEKCHI. - W fi- OJOBsHHBIE KHCIOTHL. Cynb(uiasl U HUX CBONCTBA.
Tuoconu onosa (1V).

Coenunenus onoBa (Il) xak BoccranoButenu u coeauHenust ceunHua (1V) kak
OKHCIIUTENN B KACIION M MEN0YHOM cpenax. CBUHIIOBBIN CypUK.

[TpumeHeHne repMaHusi, 0JI0BA U CBUHIA U UX COeAMHEHUH. TOKCMYHOCTh CBUHIIA

U €r0 COETUHEHNN.

62. TurtaH, HMpKOHUH, radHUH.

[lonyyeHue MeTamioB, WX CBOMCTBA U NpuUMeHeHHe. OTHOLIEHUE K KHUCIOTaM,
miesnioyaM W ranoreHaM. OKCHUAbL, THIAPOKCHABI, OKCOTHIPOKCOCOECIUHEHHUS U UX
cBoiicTBa. CTapeHue rupOKCUIOB.

[Ipumenenue TUTaHA, TUPKOHUS, TAQHUS U UX COCAUHEHUH.
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63. Banaauii, HHOOUIA, TaHTAIL.

[Tomyyenue, XMMHUUYECKHE CBOWCTBA, MPUMEHEHHUE B KaY€CTBE KOHCTPYKIIMOHHBIX
MaTepuanoB. OTHOLIEHHE K KUCIIOTaM, IIeJouaM, pa3iuyHbIM OKHCIUTENIM. OKCUIBL,
raJIOreHU/Ibl, OKCOTAJIOT€HUIBI U COJTH.

64. Xpom, MoIUOACH, BOJIb(paM.

Haxoxnenne B mpupome. Ilomyuenuwe.  Haxoxknenue — MeTamioB B
INEKTPOXUMHUUYECKOM Py HampspkeHus. [I[puMeHeHue B KauecTBE KOHCTPYKLHOHHBIX
MaTepuaioB. XUMHUYECKHUE CBOMCTBA, OTHOILEHUE K KUCJIOTaM, IIejI04YaM, pa3IndHbIM
okucnurensiM. CTpoeHue U CBOMCTBa KApOOHUIIOB.

Coenunenus xpoma (Il) , ux BoccranHoBUTENbHBIE CBOMCTBA. COCIMHEHUS XpoMa
(1), okcua ¥ TUAPOKCHUII, XPOMUTHI M THIPOKCOKOMIUTIEKChI. OKHCICHHE COCAMHEHHM
xpoma (lIl). Coemunenus xpoma (VI): oxcua, xpoMmoBass U AUXPOMOBAs KHUCIOTHI,
XPOMATHI U TUXPOMATHI, UX MOTYyYECHUE, XUMUYECKHNE CBOMCTBA M B3AMMHBIC ITEPEXO/IbI.
OxkucnurenbHbie cBOMcTBa coenuHeHuid xpoma (VI) B kucimoil u mIenoyHOM cpenax.
[TepokcoXpOMOBBIE COSAMHEHHUS.

TOKCUYHOCTh COEIMHEHUH XpoMa.

Ycroituusbie coenuuenuss moiubaeHa (V1) u Bomedpama (VI). MonubnenoBas
KUJKOCTh KakK peareHT Ha ¢ocdar — uoHsl. ['erepononucoennnenus. buonoruueckas
POJIb COeMHEHHI MOIUOICHA.

65. Mapranen, TeXHEIUH, peHUM.

Haxoxaenue B npupoe, HoaydyeHHe MPOCThIX BEUIECTB U X CBOWCTBA.

Kap6ouunbasle kommuiekcsl Mapranua (O) u penust (O). Oxcung M THAPOKCHT
mapranmna (1), ux cpoiictBa. Okucnenue coemunenuit mapranma (I1) B pasmudsbix
cpenax. Coenunenus mapranmna (111).

Oxcun mapranna (V) (MUpoNTIO3UT) M €ro XUMHYECKHE CBOMCTBA, MOBEJACHHE B
KHUCTIBIX U LIENIOYHBIX cpefax. OKUCIUTENbHO — BOCCTAHOBUTENIbHAS JIBOMCTBEHHOCTh
coenqunenuii mapranma (IV). Coenunenuss mapranua (VI), uX OKHCIUTENBHO —
BOCCTAHOBUTEIbHBIE CBOMCTBA U IUCTIPONOPLIHOHUPOBAHHE.

Coenunenuss mapranna (VIl), okcua, MaprasieBas KHCIIOTa, TEpPMaHTaHATHI,
NoJyueHHe, XMMHYECKUe CBoicTBa. BiapsiBoomacHocTh okcuma wmapranma (V).
[lepmaHraHat Kamus, €ro OKUCIUTEIhHBIE CBOMCTBA B KHUCIOW M IIEIOYHOHM cpenax,
npuMmeHenue. [luponus nepmanranaTa Kauus.

66. XKeme30, k00T, HUKEIIb.
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Haxoxnenue B mpupojie, NojiydeHue METAIOB M UX cBoicTBa. CruiaBbl Kejesa,
KoOaybTa, HHUKENs M WX npuMeHeHue. KapOoHwmibHble Komiuiekchl skene3a (0),
koOaibta (0), Hukens (0).

HaxoxneHrne MeTaljioB B 3JIEKTPOXUMHUYECKOM psiny HampshkeHus. OTHOIIEHHE K
KHCJIOTaM, InenodaM, pasauddbiM okucauresasm. JKemeszo (I, 1), xo6amsr (11, 1),
nukens (I, 1), ux okcuabl, THAPOKCUIBI.

AMMuak, Boaa, GTOpUA— WOH, THOIMAHAT- WOH, ITUAHWJ- MOH KakK JHUTaHIbl B
komruiekcax skeneza (I, 1), ko6ansta (I, I11), Hukens (I1). YcmoBue ycroiumBocTr
coequnenuii ko6anera (1) u (I1l) B Bogubix pacTBOpax. OKHCIHTENBHBIE CBOMCTBA
coeaunenuii xeine3a (1), BoccraHoBUTEIbHBIC CBOMCTBA coemuHeHmi xenesa ().
Conb Mopa. @eppartsbl.

JIMMeTUITINOKCUMAT HUKEIIS.

Pounb coennnenuii sxene3a 1 ko0anbTa B OMOIOTUYECKUX MIPOLIECCax.

67. IlmatuHOoBBIE MeETAIBl (PYTEHUH, pOAMH, TaUIAIUNA, OCMHM, WPHINM,
IJIaTHHA).

Haxoxnenue B mpupojge. IlomokeHne MeTamuioB B 3IEKTPOXUMHYECKOM PAILY
HanpspkeHus. [IpruMeHeHne MIaTHHOBBIX METAIOB U MX COCIUHEHHI B COBPEMEHHOU
TexHuke u Memurnuae. CrocoObl MepeBojia IUIATHHOBBIX METANIOB B PACTBOPUMBIC
coenquHeHus. OTHONIICHWE TaUIaads W IUIATHHBI K I[apckod  Bouke. Poib

KOOpAWHAIIMOHHBIX CO€IUHEHMH B XMMUH IIJIATHHOBBIX METAILIIOB.

68. A30T.

Haxoxnenne B mnpupoxae. IlomydeHue u npumeHeHue asoTa. XUMHUYECKAst
MHEPTHOCTh MOJIEKYJISIPHOTO a30Ta U CHOCOOBI ero cBsi3biBaHuA. CoeMHEeHUs a30Ta ¢
BOZOPOJOM. AMMHAK, €r0 XUMUYECKUE CBOMCTBA. JKUIKNI aMMHaK KaK paCTBOPUTEIb.
AMuUIbl, UMHABL, HUTpUABL. PaBHOBecHs B  BOJAHOM  pPAacTBOpPE aMMHaKa.
BoccraHoBHTENBHBIE CBOKMCTBA aMMHAKa U €ro COJE€M B BOAHBIX pacTBOpax. AMMHAK
kak Jsmrasa. CrpoeHne wnoHa ammoHusa. ConM aMMOHHUS, HUX TOBEIAEHHE IpU
HarpeBaHuu.

I'mppasun u rugpokcunamud. [lonydenne, crpoeHne, xumnyeckue cpoiictBa. Conn
TUIPA30HUSl U TUAPOKCHWIAMMOHHMS W HUX cBoiictBa. llpumenenue ruapasuHa u
TUAPOKCWIAMAHA U HX COJEH B KauecTBE BOCCTAHOBUTENEH. A3HMI0BOIOPOAHAS
KHCII0Ta, a3uisl. [lonydenue, ctpoeHne, XMuMU4ECKHE CBOMCTBA.

Oxkcuapl azora. Ux momydenne. Oxcupn azorta (l), ctpoenue u cBoiicTtBa. OKcup

azota (ll), ctpoenue, mapamMarHeTu3M MOJIEKYJIbI, XUMHUYECKHUE CBOMCTBA. Hutposmi-
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noH kak Jurana. Oxcun azora (lll), Tepmmueckas yCTOWYMBOCTh, XUMHYECKHE
cBOWcTBA. A30THUCTast KHUCJIOTa, HUTPUTHL. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
JBOMCTBEHHOCTh HUTpUTOB. Hutput-uon kak nurana. Oxcupa asora (IV), crpoenue,
napaMarHeTu3sM MoJeKyibl. BiaumopeiictBue okcuaa azora (V) co menouamu u
Bojoii. Oxcun azora (V), cTpoeHHME W CBOWCTBA. A30THAas KHCJIOTA, MOJy4YeHHUE B
MPOMBIIUIEHHOCTH. XUMHUYECKHME CBOMCTBA Aa30THOM KHCJIOTBI M HUTpPAT-UOHA.
CBolicTBa cMecel a30THOM KUCIIOTHI C COJSTHOM (L1apcKasi BOJKA), IUIABUKOBOW, CEpHOM
KuciaoTaMud. Hutpatbl U UX TepMHuuecKas YCTOWYMBOCTb. OKUCIUTEIbHBbIE CBONCTBA
HUTPATOB B pacIjiaBax.

69. @ocdop.

Haxoxnenne B npupoje. [lomyuenue. AmrorponHsie Monudukanuu (ochopa u
UX pEeaKIMOHHAs CIHOCOOHOCTh. XUMHYECKHE CBOWCTBA, OTHOLICHHE K KHCIOTaM,
nieyiouaM, pasiuyHbIM OKuciauTensiM. dochuH, ero Mpou3BOAHBIE, X XHUMHUYECKUE
cBoiictBa. DocdopHoBaructas u (ochopucras KuUCIOTH, uUX conu. l[lomydenwme,
CTPOEHHE, OCHOBHOCTh, BOCCTAHOBHUTEIIBHBIE CBOMCTBA.

Oxkcun docdopa (V), nomyueHue, XMMAYECKUE CBOMCTBA, OCYIIAIOIIEe JEHCTBUE.
®ochopubie  kucinotel:  MeradochopHas, audochopHas, oprodochopHas, uX
NoJydeHue, B3auMHble Tnepexoabl. Pocdartel, rtHapomns (docdaros. bydepHbie
pacTBOpbl Ha OCHOBE (OCHOPHON KUCIOTHI K €€ COJIEH.

lamorenuapl u  okcoramoreHuAbl (ochopa, uX TMONyueHUE, CBOICTBA,
B3aMMOJICVICTBUE C BOJIOU.

[Tpumenenue dpocdopa u ero coenunenuit. ochopHeie ynodpeHus.

70. MbIIBSIK, CypbMa, BUCMYT.

Haxoxnenne B mpupone.  Ilomydenue.  IlomokeHme — MeTaymsioB B
DIIEKTPOXUMHUYECKOM psily HampspkeHus. OTHOIIEHHEe K KUCIOTaM, IIeJIoYaM,
pa3nuuHbIM  okucauTeIs M. CoelnHeHHsT ¢ aKTUBHBIMH METAJUIAMH W BOJOPOJIOM.
CBoiicTBa BOJIOPOJHBIX COCIMHEHUH, CTpOCHHWE MOJIEKYN. OKCHIBI, THAPOKCHIIBI,
ranorenuasl  Mbrmbska(lll), cypemsi(lll), Bucmyra(lll), ux xwumuueckue cBOKCTBa.
Oxcoranorenubl cypsMsl (1) u Bucmyra (111).

Coenunenus Meibsika (V), cypbMsl (V). Okcuabl, THAPOKCHIBI, TaJOTEHUIBI, X
XHMHYECKHE CBOMCTBA. BUCMyYTAaThl, UX MOTY4YEHHE U OKHUCIUTEIIbHBIE CBOICTBA.

Cynbdust mermbsika (11, V), cypemst (11, V). Tuocomu. Cynepun Bucmyra (111).

TOKCUYHOCTh COSIMHEHUM MbIIIbAKA, CYPbMBI 1 BUCMYTA.

71. Kucnopo.
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Haxoxnenue B mpupoae. Ammorponusi kuciopoaa. CTpoeHre aToMa U MOJIEKYJIIbI
kuciopojga. Pu3nUeCKUe M XMMHUYECKHE CBOMCTBA KHCJIOPOAA M €ro IPHUMEHECHHE.
[TonydyeHue KuCIOpoJa B HPOMBIIUICHHOCTH M Jabopatopuu. OKCHIBI OCHOBHEIE,
KHUCIIOTHBIE U aM(poTepHbIe. [ UIPOKCUIIBI U THIPOKCOKOMILICKCHI.

O30H, €ro nojJy4eHue U XMMHUUYECKHE CBOWCTBA, CTPOCHHUE MOJIEKYJbl. O30HHIBI.
O30H B atmMocdepe, “030HOBBIE IBIPHI .

Bona. Anomanust e€ HeKOTOpbIX (GU3NUEeCKUX CBOMCTB. CTpOeHHE MOJIEKYJIIbI BOIBI.
Acconuanus MoOJIeKysl BoAbl. Bojga kak pacTBOpUTENb. OJEKTPOJIUTHYECKAs U
TepMUYECKas JUCCOLMALMS BOAbL. XUMHUYECKHE CBOMCTBA BOJbl. AKBOKOMIUIEKCHI U
KpUCTAJIJIOrUApaThl. I'a30Bble Ki1aTpaThl HA OCHOBE BOJIBI.

Ilepokcun BOmOpOna, €ro IOJIYy4YEHHE, XUMUYECKHE CBOMCTBA M IIPUMEHEHHE.
[lepokcua BomoOpoAa Kak OKUCIUTENb M BOCCTaHOBUTENb. llepokcuabsl u
MIEPOKCOKUCIIOTHI, CYNEPOKCUAbl — MX [OJyYE€HHE, XUMUYECKHE CBOWCTBA U
IIPUMEHEHUE.

72. Cepa.

Haxoxxnenue B mpupoje, MNOJYyYEHHUE SJIEMEHTAapHOW cepbl. AJUIOTPOIHS.
XUMHUECKUE CBOMCTBA cepbl U €€ nmpuMeHeHue. OTHOLIEHUE K KUCI0TaM, LIenoYyam,
Pa3IUYHBIM OKHCIUTEIISIM.

CepoBonopo/l, €ro MOJYYEeHHE M XUMHUYECKHE CBOMCTBA. ManopacTBOpUMBIE
cynbuapl, crocoObl mepeBeAeHUs B pacTBop. OKHCIEHHE MalOPACTBOPUMBIX
cynbpunoB a3otHod kucnoroil. Ilomucynedunsl, cynbpaH (MHOTOCEPHUCTHIN
BOJIOPOJI), UX CBOMCTBA.

Okcun cepsl (IV), ero momydeHue B TPOMBIIUICHHOCTH U JIabOpaTopuw,
XUMHYECKHE CBOWCTBA. TOKCHYHOCTH AMOKcHia cepbl. CepHHUCTas Kuciora U eé
ycroitunBocTh. CynbGuThl M ruApocyibduThl, X ruaponus. Cynb)UT- HOH Kak
murad]. BoccranoBurtenbHble cBoiicTBa okcuga cepbl (1V), cepHHCTON KHCIOTHI,
Cynb(GUTOB. JIUTHOHUTHI, IUTHOHATHI — UX XUMUYECKHE CBOMCTRA.

Tuocepnast kucimora u THOCynb(ar Harpus. TuocynbpaT HaTpus Kak
BOCCTAaHOBUTEIb U TUTrana. Pasnoxenue Tuocynbdara cepedpa.

Oxcun cepsl  (VI). Ilomyuenue, crtpoeHue Mousekyibl. CepHas KuUCIOTA.
HuTpo3HbIii M KOHTAKTHBIA CHOCOOBI MOJydyeHHUs. XUMHUYECKHE CBOMCTBA CEpHOMU
kucnotsl. [Ipumenenue. Jleruapatupyroliee IEUCTBHE KOHLIEHTPUPOBAHHOM CEPHOM
kucnoTel. JlucepHas kuciaora. OneyM. IlepokcocepHble KHCIOTBI W HMX COJIH.
[Tonyuenne wu cBoicTBa. [amoreHuabpl W okcorajoreHuabl cepbl. [lomydenue,

B3aMMO/ICHCTBUE C BOJIOW U C PACTBOPAMH IIECIIOYEH.
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73. CeneHn, Temryp.

Haxoxnenne B mpupojae, nonydeHue. Aimorponus. OTHOIIEHHE K KHUCIOTam,
1ieJ1049am, pa3JIMuHbIM OKUCITUTEISIM.

Coenunenus ¢ BogopoaoM. Okcuasl XO, u XO3. Kucinotsl Ha ux ocHoBe. OpTo- 1
MeTa- (GopMbl  TEUTYpOBOM  KHCIOTHI. OKHCIUTETRHO — BOCCTAaHOBHUTEIIbHAS
JIBOMCTBEHHOCTh coenuHenuit cenena (1V) u temnypa (IV). TokcuyHoCTh ceneHa u ero

COEJIUHEHMI.

74. @Top.

Haxoxnenne B npupoze (mmaBukoBbii mmar). [Tonyuenue ¢gropa, ero Xumuueckue
CBOWICTBA W NpHUMEHeHHe. Marepuasnbl, yCTOMYMBBIE IO OTHOUICHHIO K (TOpY.
B3aumoneiictBue ¢ropa ¢ Bomoil, pactBopamu Iienouded. DTOpUABI KHCIOPOZA.
dropoBoopoa, GTOPOBOIOPOHAS (IIJIABUKOBAsl) KUCIOTA, XMMHUYECKHE CBOMICTBA U
npuMeHeHrue. Poilb BOJOPOIHBIX CBSI3eH B CBOMCTBaX (DTOPOBOMOPOIAHON KHCIOTHI.
I'mapodropunsl. @ropun — noH kak jurapa. CoenuHeHUs GTOpa ¢ OIATOPOIHBIMH
razamu.

75. Xnop.

Haxoxnenne B mpupoze. IlodydeHne B NPOMBIIIIEHHOCTH M J1aOOpaTOPHH,
XUMHYECKHE CBOICTBA U MPUMEHEHHE. XJIOPOBOJIOPOA U XJIOPOBOJOPOAHAS (COIsIHAS)
KHCJIOTA, TIOJy4YEHUE, XUMUUECKHE CBOMCTBA, IPUMEHEHHE. XJIOPU — MOH KaK JIMTaH.I.

B3aumoneiictBue ximopa ¢ BOAOH (XJOpHas BOAA), pacTBOpaMM IIesloueid,
KOHCTaHTbl PaBHOBECHSI.

Coenunenus xyopa ¢ kuciopoaoM. Oxkcun xsopa (l), xjaopHOBaTHUCTasE KHUCIIOTA,
TUIIOXJIOPUTHI, TOJIY4YEHHE, CBOMCTBA. JMCIIPONIOPLMOHUPOBAHUE THUIIOXJIOPUTOB.
XnopHast (OenmunbHas W3BeCTh), €€ cBoiictBa W mpumeHenue. Oxcua xjopa (1V).
JlucnponopoHUpOBaHWE B BOJHBIX U IIEJOYHBIX pacTBopax. XJIOpHCTas KHUCIIOTa,
XJIOPUTHI. XJIOpHOBATasi KUCIIOTA, XJIOPAThl, XMMHUYECKHE CBOICTBA M NPUMEHEHHE.
Xnopar kanus (6epTosieToBa COJb) U €ro OKUCIUTENbHbBIE CBOMCTBA. XJI0paT Kalnus Kak
TBEPI0(DA3HBII OKUCIUTEND. JJUCTIpOIOpIIMOHUPOBAHHE XIJIOPATOB.

Oxkcupnel xnopa (V1) u(VINl), ux B3aumozeiictBue ¢ BoAoW. XJOpHas KUCIOTa U
nepxJoparhl, UX MOJIy4eHHe, XUMHUUECKHUEe CBOMCTBA U IIpUMEHeHue. B3pbiBoonacHOCTh
NIEPXJI0OPATOB TSKEIBIX METAIIIOB.

ConocTaBiieHUE KUCIOTHBIX U OKHCIUTENBHBIX CBOMCTB KHCIOPOJCOAEPIKALINX
KHCIIOT XJIopa. TOKCUYHOCTH XJIOpa U €ro COeAMHEHUH.

76. bpom, nog.
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HaxoxneHune B npupoze, MOJyYEHHE, XUMHUYECKHE CBOMCTBA U IPHUMEHEHHE.
PactBopumocTr OpomMa W HOAa B BOJE M OPraHUYECKUX PACTBOPHUTEISX.
[Tonmuramorenuasl. IloBemenue OpoMa W HWOAa B BOJAE W INEJIOYHBIX pacTBOpax,
KOHCTaHTHI paBHOBecusl. Peakiust 6poma u nona ¢ TuocyiabhaToM HATPHSL.

bpomoBonopon, OpomoBomopoaHas — Kuciorta, Opomunsl. HomoBomopon,
MOJOBOAOPOAHAA KUCIO0TA, noauasl. [lonydeHne u xumuueckue cBoiictea. bpomua- u
oAU a— MOHBI KaK JIMTaHAbI.

Kucnoponconepsxaiue KuciaoTel OpoMa 1 noja u ux cosu. CriocoObl MOTyYeHUS U
XUMHYECKHE cBOWCTBAa. bpoMHOBaTas M MOAHOBaTas KUCJIOTHI, OpOMHAasi W HOJAHAA
KHUCTIOTHI ¥ UX coyi. OCOOEHHOCTH THIPATHBIX (POPM MOTHON KHUCITOTHI.

Nurtepranorenuapl. PTOP-XJIOpP YIIIEBOAOPOABI, HSKOJOTMYECKHE IMOCIEICTBUS

IMPUMCHCHHUA.

77. bnaropoiHble Ta3sl (TeJInii, HEOH, aprOH, KPUMITOH, KCEHOH, PaJIoH).

Haxoxnenne B mpupozae, moimydeHne U npumeHeHue. OcoOEHHOCTH CTPOCHUS
JJIEKTPOHHBIX  000JI0UEK aTOMOB OjaropojHbix ra3oB. CrnocoObl IMOJy4eHHs
COEZMHEHUH 01aropoHbIX I'a30B.

Oxcodropuapl, OKCHIBI W  KHCIOPOACOAEP)KAIIME  KHUCIOTHI  KCEHOHA.
B3aumoneiictBue Gpropu0B KCEHOHA C BOAOW M pacTBOpaMu Lienodei. XuMHUECKue
COEIMHEHUsl Jpyrux OnaropoJHbIX razoB. lIpuMeHeHue OJaropoAHBIX ra3oB M HMX

COEeIMHEHUI.

4. MeroanyecKkue MaTepHaJbl VISl ONpeeseHUs] MPOLeAypP OLCHUBAHUS 3HAHUIA,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA [AeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(popMupoBanus KomneTeH M.

[IpomexxyTounast aTTecTanus TO JUCIHMIUIMHE TPOBOAUTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CIIOI' TU(TY) 016-2014. KC YKB/. ITopsaok npoBeieHUs 3a4€TOB U 3K3aMEHOB.
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