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1.001mme moJj10KeHUs

KOHTpOoNBbHO-OIIEHOUHBIE  CpEICTBA

npeaHa3HAYCHBbI

JJIA

KOHTPOJISI U

OLCHKHU

00pa30oBaTeNbHBIX JOCTHKEHUN 00YyUJalONIMXCsl, OCBOMBIINX Mporpammy aucuurumael CO.01.07

XUuMHs.

q)OHI[ OLCHOYHBIX CPCACTB  BKJIKOYACT

KOHTPOJIbHO-OLICHOYHBIC

cpencTBa s

IPOBE/ICHUS TEKYILEro KOHTPOJISI ¥ IPOMEXKYTOUHOU aTTecTalluu B opMe IK3aMeHa.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH TIPOBOJMTCS B TEYEHHE ceMmecTpa B Qopme
[EPUOJIMYECKOT0 BBHIOOPOUYHOrO YCTHOIO OINpOca IO NMPOWJEHHBIM pa3/ielaM M KOHTPOJIs 3a
BBIIIOJTHEHHUECM 3aI[aHI/II7I Ha na6opaTopHHx " NPAKTUYCCKHUX 3aHATUAX.

2. Pe3yaibTaThl 0OCBOEHMS JUCHUILINHBI, OJIe:KALMeE IPOBEPKe

Pe3yabrarbl 00yueHus OcHOBHBIE dopma KOHTPOJIS U
(ymeHus1, 3HaAHMS1, 001MEe KOMIIETEHIIUM) MOKAa3aTeJHn OLlCHUBAHHUSA
OIIEHKH
pe3yJbTaToB

1) BBISABIATH XapaKTEpHbIC TPHU3HAKUA H| - nposeaeHue [ llepuoanuecknii
B3aMMOCBSI3b W3YYEHHBIX TOHSATUH, NPUMEHSATH| XUMHYECKHX YCTHBIN OIIpOC
COOTBETCTBYIOLIME  MOHATHA MPU  ONUCAHHUH| peaKUuid no |- HaGmronenue u
CTPOCHHSI U  CBONCTB  HEOPraHUYECKUX  H| MOJIYYEHHUIO M [ollEHKa KayecTBa
OpPraHMYEeCKUX BEIIECTB MW HX [PEBPALICHUM;| NPUMEHEHUIO [paboT Ha
BBISBIIATH B3aMMOCBSI3b XMMHYECKHUX 3HAHUW C| OpraHUYECKUX U |[1abopaToOpHBIX U
ITOHATUAMU nu HpeIICTaBJIeHI/ISIMI/I [[pyFPIX HCOpFaHI/I‘ICCKI/IX HpaKTI/I‘IeCKI/IX
peaMETOB I 00Jieeé OCO3HAHHOTO IMOHWMAHMS H| BEIIECTB; 3aHATHAX
OOBSICHEHHUSI CYINIHOCTH MaTepUaIbHOTO EIUHCTBA| - pacuer | Kontpomun
MUpa; HCIIOIb30BaTh CHCTEMHBIC XUMHUYECKHE| KOHIIEHTpAIuil CaMOCTOSATENLHON
BHAHUA [ OOBACHEHUS U IPOTHO3UPOBAHUS| BELIECTB [pabOoThI
SIBJICHUH, HMEIOIINX €CTECTBEHHOHAYYHYIO| Pa3IMYHBIMU —JK3aMeH
[pUpony; METOIaMHU;

2) HCIIOIL30BaTh HaMMEHOBaHUs| -aHAIU3
XUMHUYCCKUX COG)II/IHGHI/Iﬁ MG)KIIYHaPOI[HOFO COHO34 3KCHepI/IM€HTaJ'II>HI>IX

TeOpeTI/I‘{CCKOﬁ u HpHKHaﬂHOﬁ XUMHNHU Hu
[TPUBUAJIBHBIC Ha3BaHHA BCUICCTB, OTHOCAIIUXCA K

M3YUCHHBIM KiI1acCcaM OpraHU4YCCKUX u
HCOPTaHNUYICCKUX COCI[HHGHHﬁ; HCIIOJIB30BAaTh
XUMHUYCCKYTO CUMBOJIUKY JJIA COCTaBJICHUS]

(hopMyJ1 HEOpPraHMYECKHUX BELIECTB, MOJIEKYJISPHBIX|
1 CTPYKTYpPHBIX (pa3BEpHYTBHIX, COKPAILLEHHBIX U
CKENIETHBIX) (OpMyNI OpPraHMYECKHUX BEIIECTB;
COCTaBJIAITh YPABHEHMSI XUMHUYECKMX PpEaKUMd H
[PaCKpbIBaTb ~ MX  CYHIHOCTb:  OKHCIIMTEJIBHOA
BOCCTAHOBUTEIBHBIX peakuui IIOCPEACTBOM
COCTaBJICHHMSI  DJIGKTPOHHOro  OajaHca  3THX|
[peakiMii; peakuuii HMOHHOrO OOMEHa IyTeM
COCTaBJICHUS MX IMOJIHBIX U COKPALICHHBIX MOHHBIX
YPaBHEHUM;  peakuudl  TUAPOIN3a,  PEaKLUu
KOMITIIEKCOOOpa3oBaHus (Ha puMepe
FMJIPOKCOKOMIUIEKCOB ~ IIMHKA W aJIIOMHMHUA);
[TOATBEPKIATh XapaKTepHbIe XUMHYECKHE
CBOMCTBA BEILECTB COOTBETCTBYIOIIMMHU
DKCIIEpUMEHTaMU W 3alUCSIMU  ypaBHEHUH
XUMHYECKHX PEAKIIM;

JaHHBIX U UX PACUCT
B COOTBCTCTBHH C

3aJlaHuEM;
-BJIQJICHUE TEXHUKOU
paboThI c
XUMHYECKUM
000pynOBaHUEM.




3) ximaccupuIUpoBaTh HEOPTAaHUYECKUE H
OpraHMYECKHE BELIECTBA M XMMHUYECKHUE peakluy,
CaMOCTOSITEJILHO BBIOMPATh OCHOBAHUS U KPUTEPUU
U KJIacCH(PHMKAMKM  M3YYaeMbIX XMMUYECKHUX|
00BEKTOB; XapaKTepPU30BaTh COCTaB U BayKHEHILINE
CBOMCTBA BEILECTB, IIPUHAUICKALUX K|
OIpeJIeJIEHHbIM KJlaccaM M IpyINlaM COeAMHEHUH
(mpocTble BElIECTBA, OKCHU[BI, TUAPOKCUABI, COJIH;
yT1€BOAOPOAbI, POCThIE 3(UPBI, CIUPTHI, (PEHOIIBI,
QIIbJIETU/Ibl, KETOHbl, KapOOHOBBIE  KHUCIIOTHI,
CIIO’)KHBIE 3(QUPbI, JKUPbI, YIJIEBOJbI, aAMHHBI,
AMUHOKHCIJIOTBI, O€JIKH); NPUMEHATHh 3HAHUS O
COCTaBe u CBOMCTBax BEIIECTB 115
PKCIIEPUMEHTAIbHON IIPOBEPKU TUIIOTE3
OTHOCHUTEJIBHO  3aKOHOMEPHOCTEH  IpOTEKaHUs]
XUMHUYECKUX  peakuuMil U [POTHO3UPOBAHUSA
BO3MOKHOCTEH UX OCYILECTBIICHUS;

4)chopMupoBaHHOCTH YMCHHM
[10/ITBEPIKIaTh Ha KOHKPETHBIX MIPUMEpax XapakTep,
3aBHCHMOCTH PEaKIMOHHON CIIOCOOHOCTH

OpraHUYECKUX COCAMHEHUN OT KPATHOCTH W THUIIA
KoBasieHTHOM cBsi3u (" " u ""), B3aUMHOTO BIMSHUS
ATOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX; a TAKKe OT|
0coOeHHOCTEH peanu3anuu Pa3IUYHBIX
MEXaHHU3MOB MPOTEKAHMS PEaKIUK;

5) XapakTepu30BaTh JIEKTPOHHOE CTPOCHHE]
ATOMOB (B OCHOBHOM M BO30YX/JIEHHOM COCTOSIHUH)
1 MOHOB XMMHMUYECKHX 3JeMEHTOB | - 4 mepuoaoB
[lepuonuueckor cuctemsbl J.M1. MeHneneea n ux

BaJICHTHBIE BO3MO>XHOCTH, UCTIOJIb3YS MOHATUS "s",

"p", "d-anekTpoHHBIC" OpOHTAIIH, YHEPrETHUCCKUEC
YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOWCTB XMMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX|
MU COeTMHEHNH 110 TIEPHOJIaM U TPYIITIaM;

6)B1aJileHHe CUCTEMOIl 3HaHWM O MeTojax
Hay4YHOT O MO3HAHUS SIBJICHUI HPUPO/IBI,
MCTIONB3yEeMBIX B  €CTECTBEHHBIX HAayKaX |
YMEHUSIMH ~ NPUMEHATh  3TU  3HaHUS  IIpH|
HKCIIEPUMEHTATBHOM HCCIIEIOBAHUH BEIECTB U JIJIA|
OOBSICHEHUS! XUMHUYECKUX SBJICHUH, HMEIOIINX|
MECTO B TIPUPOJE NPAKTUYECKOH JEATEIHHOCTH
YEJIOBEKA U B MIOBCEIHEBHON KU3HH;

7) TPOBOIAWTH pacyeThbl MO XUMHUYECKUM
(opMyIaM M ypaBHEHUSIM XMMHUYECKHUX PEaKLUi C
MCIIOJIb30BaHUEM (PU3MUECKUX BETUYMH (MaccChl,
o0beMa ra3os, KOJINYECTBA BEIIIECTBA),
XapaKTePU3YIOIIUX BEIECTBa C KOJINYECTBEHHOMN
CTOPOHBI: pacueThl M0 HaXOXKICHUI0O XHMHYECKOM
(dbopMynBl  BelIeCcTBa; pacdyeThl Macchl (oOBeMma,
KOJIMYEeCTBAa BEIIECTBA) MPOAYKTa PEAKLUHU, €CIU
OJTHO M3 MICXOJHBIX BEIIECTB JaHO B BHJIE PACTBOPA
C OIPEIEICHHOM MacCOBOM 10JE€H PaCTBOPEHHOI'O




BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH);
[pacdyeThl MacCOBOW WM OOBEMHOHN [OJM BBIXO/A
[IPOJyKTa PEaKIMH; pacueThl TEIIoBOro 3dekra
[peakinii, 00bEMHBIX OTHOIICHUIA T'a30B;

8) MporHO3upOBaTh, AaHAIM3UPOBATH MU

OLICHUBATh c MO3ULUI AKOJIOTMYECKOM
0€30MacCHOCTH MIOCJIEJICTBHS OBITOBOIA "
[IPOM3BOJICTBEHHON  JIEATENILHOCTH  4eJIOBEKa,
CBSI3aHHOM c nepepadoTKOH BEIIIECTB;

MCII0JIb30BaTh TMOJYYCHHBIE 3HAHUS IS MPUHATUS
[PaMOTHBIX pEIIeHUuH MpolieM B CHUTYyalUsX,
CBSI3aHHBIX C XHMHUCH;

9)chopmupoBaHHOCTH yMEHUH
CaMOCTOSATENIbHO  IUIAHUPOBAaTh M IMPOBOJUTH
XUMHYECKUI SKCIIEPUMEHT (IOJydYeHUE U U3yUeHUE
CBONCTB  HEOPraHMYECKUX M  OPraHUYECKHUX
BEIIECTB, KAUYECTBEHHBIC PEAKIIUU YIIIEBOAOPOIOB
[PA3IMYHBIX KJIACCOB U  KHUCJIOPOJCOICPKaIIUX|
OpraHUYECKUX BEIIIECTB, pelieHue
PKCIICPUMEHTAIBHBIX 33/1ad 110 PaclO3HABAHUIO
HEOPraHMYECKUX W OPraHUYECKUX BEIIECTB) C
COOJIFO/ICHHEM TpaBUJI OE30MIacCHOTO OOpAaIICHHUs C
BellecTBAaMH U J1a0OPAaTOPHBIM  0OOPYIOBAHUEM,
(hopMyIIMpOBaTh eI UCCJICI0BAHMS,
[pPEeIOCTaBIATh B pa3IU4HON (popme pe3ynabTaThl
PKCIICPUMEHTa, aHAIU3UPOBaTh M OICHUBATH MX
TOCTOBEPHOCTb;

10)  ocymiecTBisATh  II€JICHANIPABICHHBIMH]
[MOMCK XUMHUYECKOW HH(MOpPMALUU B Pa3IMYHBIX
cTOuyHUKax  (HaydHas W ydeOHO-HayuHas
muTepaTypa, CpencTBa MaccoBoi MH(opmammu,
cetb  VMHTepHET W Apyrue), KPUTHUYECKH
QHAIM3UPOBATh  XUMHUYECKYI0  HH(OpMAIIHIO,
rmepepabaTtbiBaTh €€ M UCIOJB30BaTh B
COOTBETCTBHUHU C MTOCTABIEHHOW yueOHOM 3a/1aueif;

11) oco3HaBaTh OMacHOCTh BO3/IEHCTBUS HA
PKUBBIE  OPTaHU3MBl  OIPECIICHHBIX  BEIIECTB,
MOHMMasi ~ CMBICT  TOKa3aTensl  MpeaeibHON
TOMyCTUMOW  KOHIIEHTpAIlMd, U TOSCHITh HAQ|
[puMepax CIOoCOObI YMEHbIIIEHUS "
[pEAOTBPAIIEHNsT WX BPEIHOTO BO3JICUCTBHS HA|
OpraHu3M YeJIOBEKa.

3HaThb:

1) chopMUPOBAaHHOCTh MPEICTABICHUIN: O
MaTepHAIbHOM €MHCTBE MHPA, 3aKOHOMEPHOCTSIX
I [03HABAEMOCTH SIBJICHUU IPUPOABL, O MECTE U
3HAYEHWH XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK U
ee poau B O00OECIEYeHHH YCTONYMBOTO pPa3BUTHS
JeJIOBCUCCTBA: B pelmeHnmn npobem
PKOJIOTUYECKOM, DJHEPreTUYECKOM U  MHILIEBOM

- OCHOBHEBIC 3aKOHEBI
XHAMHUU,

- OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX |
OpraHNYeCcKuX
COCIUHECHMI;

- CBOMCTBaA
OCHOBHBIX  KJIACCOB

— Ilepuoanuecknii
[YCTHBII OIIPOC

— HaOmronenue u
OLIEHKA KauecTBa
[paboT Ha
mTabopaTOPHBIX U
MPaKTHYECKIX
BaHATUAX




0€30IIaCHOCTH, B Pa3BUTHM MEIUIMUHBI, CO3/1aHUU
HOBBIX MaTEpHAJIOB, HOBBIX HCTOYHUKOB SHEPTHH, B
oOecrieyeHun panMoOHAIBLHOIO
[IPUPOIOTIONIB30BAHMUSA, B (bopmMupoBaHUn
MUpPOBO33pPEHUSI M OOLIEH KyJIbTypbl Y€JIOBEKa, a)
TaKXKe SKOJIOTUYECKH 000CHOBAaHHOTO OTHOLICHHUS K
CBOEMY 3/I0POBbIO U IPUPOIHOH cperie;

2) OCHOBOIIOJIATraroIIre TTOHSTHS]
(IOTIOJIHUTENIBHO K CHUCTEME IOHATUH 0a30BOro
YPOBHSI) - HM30TOIBI, OCHOBHOE M BO30YXKIECHHOE
COCTOSIHME  aToMa, TI'HOpuIu3anys  aTOMHBIX|
opOutaneit, xumuueckas cBsa3b (" " u "", KpaTHbIe
CBSI3U), MOJIApHAs KOHLEHTpALMs, CTPYKTypHas
(bopmyna, U30MEpHs (cTpykTypHasi,
reomMeTpuueckas  (LUC-TpaHC-U30MEpUsi),  TUIIb]
XUMAYECKHX pEaknuid (TroMO- U TeTepOreHHBIE,

"nn

0OpaTUMBbIe u HEeoOpaTuMbIe), pacTBOPBI
(MCTHUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KpUCTaJIOTUIPAThI, CTEIEeHb JIMCCOLIMALINY,
PIIEKTPOJIN3, KPEKUHI, PU(OPMHUHI); TEOPUH U
3aKOHBI, 3aKOHOMEPHOCTH, MHMPOBO33PEHUECKUE
BHAaHUS, JIeKallue B OCHOBE  ITOHMMaHUS
PUYMHHOCTY M CHCTEMHOCTH  XMMHYECKHX|

[IBJICHUM,  COBPEMEHHBIC  IIPEACTABICHUS O
CTPOECHUH BELIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U
HaIMOJICKYJIIPHOM YPOBHSX; IIPEACTABICHUS O

MCXaHH3Max XUMHNYCCKUX peaKHI/Iﬁ,
[TCPMOINHAMHUYCCKUX u KHHCTHYCCKHX]
3AKOHOMCPHOCTAX HX IIPOTCKAHUS, O XHUMHYCCKOM|
[PABHOBCCHH, JAUCTICPCHBIX CHUCTEMaAX,

(l)aKTOJ'IOFI/I‘lCCKI/IC CBCACHUA O CBOP’ICTBaX, COCTaBc,
ITOJIYYCHHU N n 0e30macHOM HCITIOJIB30BaHHUH
BaXKHEHUIITUX HCOPTraHUYCCKUX U OPraHUYCCKHUX
BCILICCTB B 6I>ITy u HpaKTI/IquKOI\/JI JCATCIIBHOCTH

UEIIOBEKA; o0mux Hay4HBIX HPUHIHIAX]
XMMUYECKOr0  IMpOM3BOJACTBA  (Ha  mpumepe
[IPOM3BOJICTBA  CEPHOM  KHMCIOTBI,  aMMHaKa,

MeTaHou1a, nepepaboTKu He(TH).

OpTraHUYECKUX i
HEOPTaHHYECKUX
COCIUHCHHI,

- peakiumn
onpeeacHus
HEOPTaHWYECKUX U
OpPraHUYECKUX
BCIIECTB B
OMOJIOrHYECKUX
00BbEKTaX;

- TEXHOJIOTHIO
BBIIOIHEHUS
peakuuii
B3aMMOCHCTBHUSI
XAMUYECKHX
BCIIECTB.

— KonTponb
CaMOCTOATEIIbHON
[pabOThI

— DK3aMeH

3. KOHTPOJIbHO-0LCHOYHBbIE MaTePHAJIbl TEKYIEr0 KOHTPOJIS

B kadectBe KOHTPOJIbHO-OLCHOYHBIX MATCPUAJIOB TCKYIIETO KOHTPOJIA UCIIOJIB3YIOTCA:

3.1. Ilepuoanueckuii yCTHBII ONpoc

Pa3zgen 1 OcHoBHEBIE 32KOHBI XUMHH

1. Hcropus pa3BUTHS XUMUH.




Meron nonmypeaxkui.
TennoBoii 3QPeKT XUMUISCKUX PEAKITUH.
DKBUBAJICHT COJIM, OCHOBAHUS, KHCIIOTHI.
CrpoeHune KOMILJIEKCHBIX COEIUHEHUN.
MeTto[1 3JIeKTPOHHO-MOHHOT00AJITaH A,
[Topsimok 3anoTHEHUs IEKTPOHHBIXOpOUTAIICH.
Bonpopoanslil nokasareib pacTBOPOB
OCO0EHHOCTH CTPOCHHUS aTOMOB (-3JIEMEHTOB.

. Meronab! onpenenenus pH cpensl.

. BUapI XuUMHU4ecKon CBS3U.

. Teopust OBP.

. Kitaccel Heopranm4eckux COeIMHEHUM.

. Bugel runponusa.

. Bnmusinue cpenpl Ha npotekanue OBP.

. Buapl koHUEHTpaLMiA.

. YCI0BUS IPOTEKaHUSI XUMUYECKUX PEaKIUi.

. IIpaBuno XyHna, npasuwio KileukoBckoro.

. Bonmopoanas u metainnyeckas CBs3b.

. Teopus 2IEKTPOIIUTUYECKON JUCCOLMALINH.

. Auccounanus, KOHCTaHTa IUCCOLUALINH.

. I'mpponns, KOHCTaHTa THAPOIIU3A.

. Ilepnoguueckas cucrema JI.11.Meneneena.
24.  Bwupsl coleid.

CoNoORRWN

NNNNRPRRERPRRRERRRRE
WNRFPOOWONOOUDMWNERERO

25.  Cnoco0bl MoTy4eHus coJiel.

26. KoBaneHnTHas 1 MOHHAS CBS3b

27. Knaccudukanum XuMUIeCKUX peakiui
28.  TI'maoponus, crymenu ruaponu3sa, pH couneit.
29. Bunbl KoHIIEHTpaIii.

Pazngen 2 Heoprannueckasi Xumusi.

1. KakoBa anexTpoHHasi KOH(pHUTypalusi aToMOB 3eMeHTOB 7-i1 rpynmbl? Kakue crenenun
OKHMCIICHMSI XapaKTepHbl Al 3TUX dneMeHToB? IlpuBenure mnpuMepsl COEIUHEHUN HITHX
DIIEMEHTOB B Pa3IMYHBIX CTETICHSX OKHCIICHUSI.

2. Kak wmenstoress no rpymmne F-CI-Br-1: a) pamuycel atromoB, 0) mepBblii MOTEHIHAT
MOHM3AIINH, B) JIEKTPOOTPULIATEIHHOCTh aTOMOB?

3. Kakue u3 mepeyrcieHHbIX coeAuHeHHi BeTpeuarotcss B mpupoae: NaF, CaF2, NaCl,
HCI, KCIO3, Br2, NaBr, NaBrO4, Nal, NalO3? Kak moiy4aioT rajoreHbl B BHE MPOCTHIX
BEIIECTB B IMPOMBILIUIEHHOCTH W B Jlabopatopun? Hanummure ypaBHEHHS COOTBETCTBYIOLIMX
peaKunii.

4. Kak W3MEHSIOTCS OKHCIHMTENbHBIC CBOWCTBA B psay ramoreHoB F2-Cl2-Br2—12?
[IpowsmrocTpupyiTe 3Ty 3aKOHOMEPHOCTD TPUMEPAMU XUMUYECKUX PEAKIUH.

5. B uem nposBIsAOTCS 0COOEHHOCTH (PTOpa MO CPABHEHUIO C JAPYTMMH TajioreHamu?
JUIs  OKHCIHMTENhHO-BOCCTAHOBUTEIBHBIX — MPOIECCOB  HAMMIIUTE DJIEKTPOHHO-  HOHHBIE
YpaBHEHHS MTOTyPEAKIIUHA.

6. Kak wu3mensercs B psay rajgoreHoBonopogoBHF-HCI-HBr-HI: a) mexaromHoe
paccrosiHue, 0) MPOYHOCTD CBSA3H, B) KMUCIOTHBIE CBOICTBA UX PAacTBOPOB B BojiE?

7. Kak u3MEHSIOTCSI BOCCTAHOBHTEIIbHBIE CBOWCTBA B psiny ranoreHoBopopoaoBHF-HCI-
HBr-HI? IpoummoctpupyiiTe 3Ty 3aKOHOMEPHOCTh TPUMEPAMU XUMHUYECKUX PEAKIIHH.

8. Kak monywaroT ramoreHBogopoabl? JJi1 OKHCIHMTEIbHO- BOCCTAHOBHUTEIBHBIX
IPOIIECCOB HAMUIINTE 3JEKTPOHHO-UOHHbIE YPAaBHEHUS MOTYPEAKIIHA.

9. Kak ramoreHsl pearupyioT ¢ Bojaou? Hamuimmure ypaBHEHHS COOTBETCTBYOIIMX
peakuuii. JlaiiTe onpeneneHne peakuy JUCTIPOIIOPIIHOHUPOBAHMSL.



10. KakoBO mpoCTpaHCTBEHHOE CTpOeHHE aHHOHOB okcokucior xjopa HCIO, HCIO2,
HCIO3, HCIO4 u Ha3BaHue KUCIOT U UX COJIEH.

11. Kak mensiercst cuna kuciot B 7 psigy HCIO-HCIO2-HCIO3-HCIO4?

12. Hna xakoit comu, KCIO wmmm KCIO3, 3nauenwe pH pacTBOpOB ¢ OJMHAKOBOM
KOHIIeHTparuei Oyner 60biie, moyemy?

13. Kak meHstoTcst okucanTenbhbie ceoiictBa B psagy HCIO-HCIO2-HCIO3-HCI04?

14. ConocraBpte 10 psiny okcokucioTHCIO3-HBrO3-HIO3: a) oxucnuTenbHbie
CBOIicTBa, 0) KHCJIOTHBIE CBOMCTBA, B) TEPMHUUYECKYIO YCTOMUYMBOCTb. [IpuBenute mnpumepbl
B3aMMOJEHCTBUS 3TUX KUCIOT ¢ |12. Hanuimure ypaBHEHUsI COOTBETCTBYIOINX PEAKLIUM.

15. TIIpemnoxure cmocod momyuenuss KICI4+2H20, wucmons3ys B KadecTBe
enuHCcTBeHHOTO nctouHuka xyopa KCl, a B kauecTBe eAMHCTBEHHOro McTtouHuka noaa — Kl. a)
Hanumure ypaBHeHHsI BceX peakUuil M YKaKUTE YCJIOBUS HX NpoBeaeHus. 0) Hamumure
YpaBHEHHsI PEaKUWil B3aMMOJICHCTBHS 3TOTO COCAMHEHHUS C M30BITKOM BOJBI M C PacTBOPOM
KOH.

16. TIlpuBenute npumepsl (TajlOre€HUAbI, OKCUABI, TUAPUIbI) OJIM3KUX CBOWCTB
coeuHEHUI O0pa W KpEeMHUS U pa3linyus B CBOMCTBAX OJHOTUIIHBIX COEIMHEHUH yriiepoja.
Hanummnre ypaBHEHUSI COOTBETCTBYIOLIMX PEAKIIMIA.

17. O6bsAcHUTE, MOXKHO JIM XpaHUTh IJI1aBUKOBYIO kucioty (HF) B cTexisHHOM nocyne?
ITouemy

18. Ilpemnoxure HECKOIbKO CIOCOOOB MepeBojJa B pacTBOpUMbIE 2-4 COeIMHEHUs
okcuaa kpemuusi SiO2. Hamummre ypaBHEHHs BCeX MPEUIOKCHHBIX Bamu peakiui, yKaxuTe
YCIIOBUS UX MIPOBEICHUSI.

19. XapakrepHsl Ju A0 coeAuHeHMH sneMeHToB 4-ii rpynnsl OBP? Ilpuseaute
PUMEPBL.

20. UsBectHo, uro B psaay saementoB Si, Ge, Sn, Pb ycroiuuBoCTh COCIMHEHHI B
HU3IIEH MOJT0XKUTENbHON CTENEHN OKUCIICHHS YBEeIMUUBaeTcs. JJOKaXnuTe ypaBHEHUSIMH.

21. oarBepaute ycroitunBocTh Pb2+ ypaBHenusmu peakiuu PhO2 ¢ HCI. Tlpusenure
npuMmep apyroid rpymmbl [lepuonnyeckoil CUCTeMbl, B KOTOPOH CyIIECTBYET Takas Ke
3aKOHOMEPHOCTb.

22. OObsicHUTe, TOYeMy Ul paszieieHus cmecd cynbhumao PbS u Sb2S3 moxHO
ucrosp3oBath pactBopsl cynbhuma (NH4)2S wnmm nomucyneduaa (NH4)2S2. Hanwmmmre
YPaBHEHHsI COOTBETCTBYIOIUX PEAKIIUN.

23. Hanumure ypaBHenue peakiuu B3aumoaeicteus Na2[Sn(OH)4] ¢ Bi(OH)3.

24. MHcnonp3ys B KauecTBe IpUMepa LMHK UM MeJb, HAIUIINTE YPaBHEHUS
B3aUMOJICHCTBUS METaJIa C A30THON KUCIOTON pa3auyHoN KoHueHTpauuu: 2, 30, 60%.

25. Kak u3MeHSIOTCsI BocCTaHOBUTENbHbIE cBoiicTBa B psimy NH3-PH3-AsH3-SbH3-
BiH3? [MoarBepaute oTBET MpUMepaMu XuMudeckux peakiuii. Kak momywator PH3 u SbH3?

26. B Tpex mpoOupkax 0e3 3TUKeTOK HaxoasTcs pacTBopsl coneit: NaH2PO2, Na2SO3 u
Na2H2P207. Tlpemioxure XUMUYECKHH CIIOCO0 OMPENCIICHUS COACPKUMOTO  KaKIOu
npobupku. Hamummre mocienoBaTeNbHO YpaBHEHHUS BCEX IMpeJUIOKEHHBIX Bamu peakiuili u
YKQKHUTE, HA OCHOBAHMH KAKHUX CBOWMCTB BbI pacro3Hany Kakayro U3 COJen.

27. Kakue mporiecchl nmpoTekarot npu B3aumoeiicteru BF3, BCI3, SiF4, SiCl4 ¢ Bonoii?
Kakne koMIieKCHBIE YacTHIIBI 00pa3yroTcs BO (GTOPHIHBIX pacTBopax? Hamummre ypaBHEHUs
COOTBETCTBYIOLIMX peakuuii. KakoBa peakius cpebl MOJyduBIINXCS pacTBopoB: pH7?

28. U3BecTHO, uTO B psay 3aeMeHTOB P-AS—Sb—Bi ycTOHYMBOCTh COCTUHEHHMI B BBICIIIEH
CTETIeHU OKMCJIeHUs yMeHblIaeTcs. KakoB cocTaB coeuHeHUH, 00pa3yrouxcs IpH TOPEHUH Ha
BO3yxe Qocdopa, MbIIbIKA, CypbMbI, BUCMYTa?

29. Kak MeHsOTCS ~ OKMUCIMTENbHble  cBodictBa B psagy  HNO2-HNO3?
[TpomrocTpUpyiTE OTBET MpPUMEPAMH XUMHUYECKHX PEaKIii pa30aBICHHBIX PAaCTBOPOB 3THUX
KHACJIOT C OAHMM U TeM >K€ BOCCTaHOBUTeNleM. Hamummre 371eKTpOHHO-MOHHBIE YpaBHEHMS
MOTYpPEAKIIHIA



30. Kakue nporueccol porekarot npu B3aumoaeiicteuu BF3, BCI3, SiF4, SiCl4 ¢ Bomoii?
Kakne kommiekcHble 4acTHIbl 00pa3ytoTcs BO GTOpUIHBIX pacTBopax? Hamummre ypaBHeHUs
COOTBETCTBYIOIMX peaklnid. KakoBapeakuuscpeaplnoayyuBmmxcspactsopos: pH7?

Pazjnen 3 Opranuyveckasi XumMus

1 Oprannyeckas xuMus Kak Hayka. VicTopust pa3BUTHS CBS3H C JPYTMMU HAYKaMH.

2. Oco0eHHOCTH COeIMHEHUH YITIEpO/1a, MX MHOr000pasye U poiib B )KUBOM MPUPOJIE.

3. OcHoBHbI€ TT0J10KeHUsI Teopuu bytnepona.

4. ['omonoruueckuii  psin, YriaeBOJOPOAHBIA paauKai, (YHKIMOHAJIBHBIC TPYIIIbL.
Knaccudukanus opraHu4ecKiuX COSTUHEHUI.

5. SBnenne usomepun. IIpocTpancTBeHHAsA U CTPYKTYpHAs H30MEPHSL.

6. [IpaBuna coBpeMeHHON MexayHapoiHo HoMeHKiIaTypbl MFOTTAK.

1. CrpoeHue 3JeKTpOHHOM 000704kK aroma yriaepona. [uOpummsarms. Tumb
XUMHYECKHX CBS3CH, UX CBOMCTBA.

8. Ankanpl. ['oMonoruueckuil psii, CTPOEHHUE, MU30MEpUs, METOABI IONy4YEHUS.
®duznyeckre U XUMUYECKUE CBOMCTBA, TPUMEHEHUE. DIEKTPOHHOE CTPOCHHUE.

) Ankenbl. ['omonornueckuil psa. M3omepus: CTpyKTypHas M IPOCTPAaHCTBEHHAS.
Crioco0bl MOTy4eHH s, CBOMCTBA. DIIEKTPOHHOE CTPOSHHE IBOWHOM CBSI3H.

10. Anxaguensl. [IpencraButenu. Tunbl cesizeld. [lomydeHue, XUMHUYECKHE CBOMCTBA.
Kayuyku. DneKTpoHHOE CTPOEHUE COIPSKEHHBIX CBA3EH.

11. AnkuHbl. ['OMONIOrMYECKU psAZ, CTPOEHHE, M30MEPHs, METOIbI IOIYYEHHUS,

¢uznyeckue W XMMHUYECKHE  CBOMCTBAa, MpPUMEHEHHE. OJEKTPOHHOE  CTPOEHHUE
TPOWMHOM CBSI3U.

12, Cruptel. Onpenenenvie. [IpenenbHble OJHOATOMHBIE CHUPTHL. ['oMosoruueckuit
psll,  HOMEHKJIATypa,  HM30MEpHs,  METOAbl  IOJYy4eHHs,  XHMMHYECKHE  CBOWCTBa,
[PUMEHEHHUE.

13. Cruprel.  [IByxatomusle. IlpencraBurenn. HomeHknarypa, MeTOABI MOIYy4€HUS,

XUMUYECKUE CBOWCTBA, IPUMEHEHHE.

14. Couprel.  Tpéxaromubple. HomeHknarypa, METOIbl IOMYYEHMs, XHMHYECKHE
CBOWCTBA, IIPUMEHEHHUE.

15. Anmpperunpl.  Onpenenenue. ['OMoJOrHuecKuil  psii  MPEENIbHBIX — allbICTHJIOB,
HOMEHKJIaTypa, U30MEpHUsl, METObI ITOTyUEHUSI.

16. Ampmerunel.  Ompenenenue. ['OMONOTWYECKMH PsiT  TPENENBHBIX — AJIBJICTH/IOB.
XuMHUYECKHE CBOMCTBA /peaklinyl IPUCOEANHEHHS, OKUCIICHHUS/ .

17. Anpnerunel.  Omnpenenenue. ['oMonormueckuit  psii  NpeieNbHBIX — albAETUIO0B.
XVWMHUYECKHE CBOMCTBA /peakiliy 3aMEIICHUs, TMOJMMEpPU3allii, ajibJA0JbHO-
KPOTOHOBOM KOHEHCAIMH/.

18. Keronsl. Onpenernenuie. ['oOMOIIOTHYECKHIA psiT KETOHOB, HOMEHKIIATYPa, H30MEPHS, METOIbI
TIOJTY4EHHUSL.

19. Kap6onoBbie kuciotsl. OMHOOCHOBHBIE MpeaenbHble. Onpenenenue. ['oMomornyeckuii ps,
HOMEHKJIATYypa, N30MEPHsl, METObI ITOJTyYEHUS.

20. KapGoHoBble kuca0Thl. OHOOCHOBHBIE TIpenebHbIe. Onpenenenne. I omonornaeckuii ps,
HOMEHKJIAaTypa, n30Mepus. XuMudeckue cpoiictea. [Ipumenenue.

Pa3znen 4 Hauaia XUMHYeCKOro aHAJIN3a
Knaccudukanmst MeTo10B aHAMH3A.
OCHOBHbIE TOHATHUS U XapAKTEPUCTHUKA B KAUECTBEHHOM aHaJu3e.
Knaccudukanmst MeTo10B aHaM3a.
Buasl kauecTBEHHOI0 aHaAIM3a.
OcHoOBHBIE TPEOOBAHUS K AHATUTHUYECKUM PEAKITHSM.
Ktl rpynmel. Pearent. XapakTepHble peakiiuu.
Ktll rpynimel. Pearent. XapakTepHble peakiuu.

NoabkowhE



8. Ktlll rpynmel. Pearent. XapakTepHble peakIi.

9. Anl rpynmel. Pearent. XapaktepHble peakiiuu.

10. Anll rpynmel. Pearent. XapakTepHble peakiyH.

11. Anlll rpynmel. PearenT. XapakTepHble peakiium.

12. OcoOGeHHOCTH aHATTUTUYECKUX PEAKIUi U CIIOCOOBI MX BBIMOJIHEHHS.

13. JlabopaTropHoe 060opy10BaHUE U TEXHHUKA MPOBEACHUS KaueCTBEHHOTO aHaIH3a.

14. O6mue noHATHs KOJIMYECTBEHHOT0 aHanu3a. Ero 3axauun.

15. CoBpemenHas kinaccuukaiyss METOA0B KOJIMYECTBEHHOTO aHAN3a.

16. JlaboparopHoe 000pyIOBaHKE U TEXHUKA MPOBEICHUS KOJTHMYECTBEHHOTO
aHaJIM3a.

Kputepuu onieHKkH yCTHBIX OTBETOB

KauecTBeHHas orjeHKa
Kpurepun 00pa3oBaTeNbHBIX
pe3yJbTaToB

OTBeTHI Ha BONPOCH! JIaHBI B MTOJIHOM 00BbEME, BHICKa3bIBAHUS
CBA3HBIC U JIOTMYHBIC, HCIIOIb30BAHA Hay4yHas JIEKCHUKA, OtiinyHO
IIPUBEJICHBI IPUMEPHI.

BOHpOC PaCKpLIT HE B IIOJHOM O6’L€Me, BBICKA3bIBAHHUS B
OCHOBHOM CBAA3HBIC MW JIOTUYHBIC, MCIIOJIb30BAHA HaydHas

Xopomo

JIEKCUKA, TpuBENEHBbl npuMmepbl. OTBETBI Ha  BOIPOCHI
CUTHAJIM3UPYIOT O HAJINYNU HpO6JI€MI)I B IIOHUMAaHUU TEMBI.
OTBeTpl Ha BONPOCHI B 3HAYUTEIBHOW CTENEHU 3aBUCAT OT
IIOMOIIIX CO CTOPOHBI IIPENOJAABATEIIS. BrickaspiBanus

Y 10BIETBOPUTEILHO
HECBSI3HbIC U HeslornuHble. Hay4Has 1eKcuKa HE MCIIONIb30BaHa,
HPUMEPHI HE IPUBEIEHEL.
OTBeTHI Ha BONIPOCHI OTCYTCTBYIOT. HeynoBaeTBOpUTENBHO

3.2. [Ipumep 3a1aHNi KOJIJIOKBHYMA

KosokBuym 1

Bapuanr 0
1. VYcnoBus npoTekaHHs XUMHUYECKUX PEAKIHH.
2. YcioBust HEOOPATUMOCTH XUMHUECKUX PEAKIINH.

3. 1r kamus coeaunsiercs ¢ 2r 6poma. Haiftu maccy 6poma, ecnmu macca xjiopa paBHa 35,5
T.

4. HanumuTe MOJHYIO 3JIEKTPOHHYIO (POpMyTy, pacmpelenuTe BaJeHTHBIE AIEKTPOHBI MO
KBAaHTOBBIM SYCHKaM, YKOKHUTE BO3MOXHBIC CTETICHH OKHWCJICHUS, OKCUIbI, THAPHUIBI,
TUAPOKCHU/IBI, KUCTIOTHI U o Juist 3neMeHnTa Ne 30

5. As(OH)3+H3PO4=.....Hanummure ypaBHEHUS pEaKIUil IMOJYyYCHHUS BCEX BO3MOYKHBIX
coJieil B MOJIEKYJISIpHOM 1 MoHHOU dopme. HazoBure conu.

KoninoxkBuym Ne2
Bapuant Ne0

1. Knaccudukamus coyeil B THAPOIU3E
2. Kak mensiorcst okucnutenshsie cBoiicta B psay HCIO-HCIO2-HCIO3-HCIO4




Kakoe KoIruecTBO BelecTBa KUCIOPOAa HEOOX0AUMO ISt CTOpaHust 54 T amfoMUHUSA?
Kaxkas Mmacca okcuzia amtoMuHIS 00pa3yeTcs Ipy B3auMoieicTBUH amtoMuHus ¢ 0,5 MoJTb
kucnopona? Paccumraii pH pactBopa rmapokapOoHaTa Kallvs, €CIH KOHIICHTPAIHs
nonos OH 0,0003 Momb/n

5. Hamumwure ypaBHeHUs peakuuil U 3J€KTPOHHO-WOHHBIE YpaBHEHUS NOJypeakUui AJis
CJEIYIOLIUX IIPOLIECCOB:

How

1) NH20H + KMnO4 + H2S04 —
2) H3PO3 + KMnO4 —
3) Na3AsO4 + KI + H2S04 —

KomnokBuym 3
BapuanTt 0

1. OcHoBHbIE ONOXEHUS Teopuu byTieposa.

2. Cmuptel. Ompenenenue. llpenenpHple OMHOATOMHBIC CHUPTHL [ OMOJOTUYECKHA DS,
HOMEHKJIaTypa, U30MEpHUsl, METOAbI OTYYECHHUS.

IIpaBriio MOpKOBHUKOBA.

HazoBure coemunenue mo MIOITAK:

HOOC - CH; — C—-CH, - COOH
|

~w

OH

COOH
5. Hanmmmwre rpadudeckyro popMyiTy SHTapHON KHUCIOTHI.

KossoxkBuym Ned
Bapuant Ne0
Knaccudukanus MeTo10B aHamu3a.
Bunpl kauecTBEHHOr0 aHaAIN3a.
Ktl rpynmnel. Pearent. XapakTepHble peakiiuu.
Anl rpynnsl. Pearent. XapaktepHble peakiii.
JlaGopaTtopHoe 000py10BaHHE U TEXHUKA IPOBE/ICHUS KAaU€CTBEHHOT0 aHAIIN3A.

agrwpdE

KpuTepnn OL€HKH KOJUIOKBUYMAaA

85-100% mpaBUIIBHBIX OTBETOB — 5 OAJIJIOB,
75-84% mpaBUIIBHBIX OTBETOB — 4 Oaa;
55-74% npaBUIIbHBIX OTBETOB — 3 Oaia;
Menee 55% npaBUIIBHBIX OTBETOB — 2 Oasuia.

3.3 UnauBuayaJIbHbIH MPOEKT
3agaHus Ui CTYJIEHTOB BBIAAIOTCS MO CIEAYIOIIUM TeMaM:
XUMHS Kaausi U HaTpUst
Xumus cepsl
Xumust a3oTa
Xumus yriepoja
Xumus docdopa
XuMus Maprasia
XuUMUs KACIIOpOa

NoabkowhE



8. Xumus xynopa

9. XuMmus KpemMHUs
10. Xumus xene3a

11. Xumus 3om10t1a

12. Xumus cepedpa
13. Xumus KaabLus
14. Xumus anroMHuHUS
15. Xumus itoma

B Havane cemecTtpa CTyAeHTaM BBLIA€TCSA 3aJaHUE B BHUAE TEMbl WHIAUBUAYAIbHO, B
KOHIIE CEMECTpPa CTYACHT MPEAOCTABISET JOKIAA, pedepar 1 Mpe3eHTalus Ha BEIOPaHHYIO TEMY.

Kputepun onieHKkr HHAMBUAYAJIbHOIO MPOEKTA

KauecTBeHHas orjeHKa
Kpurepun 00pa3oBaTeNbHBIX
pe3yJbTaToB

OTBeTH Ha BOIIPOCHI JaHbl B TIOJTHOM 00BEME, BBICKA3bIBAHUS
CBA3HBIC W JIOTMYHBIE, HCIIOIb30BAHA Hay4yHas JIEKCHKAa,
npuBeaeHbl npumepbl. [lpeacraBrnen pedepar, nokiag u 3auTeHo
MPE3CHTALIHS

Hayunas jiekcrka He UCIOJIb30BaHa, IPUMEPHI HE MPUBEICHBI.

OTtBeThl Ha BONPOCHI OTCYTCTBYIOT. Kakoi-mubo 31emMeHT He
IPEJCTaBJIEH B PE3YJIbTaTe ceMecTpa

Hesaureno

3.4. OueHka BHINOJHEHHBIX MPAKTHYECKUX H JIa00PaATOPHBIX PpadoT,
KOHTPOJIb CAMOCTOATEIbHOM PadoThI

OrneHka BBINOJHEHHBIX NPAKTHYECKUX M J1A0OpAaTOpPHBIX padOT BKIIIOYAET OLIEHKY
KayecTBa pEILIEHUs 3a/ad M BbIUMCICHMM J1abopaTOpHBIX pabOT, B XOJE€ KOTOPBIX CTYIEHT
JOJDKEH TIPOJEMOHCTPUPOBATh 3HAHUS TEOPETHMUECKUX OCHOB IIPEUIaracéMbIX pa3JeloB,
MPOSIBUTH MPAKTUUECKHE HABBIKU BBIMOJIHEHUS JAOOPATOPHBIX padbOT U pelIeHus 3a/1ad.

Kpurepun onienuBanus:

— «OTJIMYHO» — CTYJIEHT 3HaeT IOCJEeJ0BaTEIbHOCTh BBINOJHEHUS — 3ajaHMs,
BBITTOJIHEHHBIE NPAKTHUECKUE 3aJlaHusl U JJabopaTopHble paboThl COAEP)KaT BCEM HEOOXOIUMBIE
YCIIOBHOCTHU U TpeOOBaHUS;

— «XOpOILO» — CTYIEHT 3HaeT TpeOoBaHHS K O(GOPMIIEHHUIO JIaOOPaTOpPHBIX padoT U
PELICHHUIO 33/1a4, OJHAKO UMEIOTCS He3HAYNTENIbHbIE HETOUHOCTHU P UX 0()OPMIICHUH;

— «YZIOBJIETBOPUTEIIBHO» — CTYAEHT HMMEET IOHATHA O MNpaBUiax pELIEHUs 3ajad u
BBITMIOJTHEHUS! JTAOOPaTOPHBIX paboT; BBHINOJHEHHbIE PabOThl UMEIOT HEKOTOpPbIE HETOYHOCTHU U
OLIMOKH MPU BBIYUCICHUSX.

— «HEY/IOBJETBOPUTEIIPHO» — NPAKTHUECKHE 3a/laHusi U JadopaTopHble pabOThl HE
COOTBETCTBYIOT TPEOOBAHUSIM BBITIOJIHEHUS, pACUETHl HIMEIOT 3HAUUTEJIbHBIE OLTHOKH.

Ouenka 3a cemectp
CemecTpoBasi OLlEHKa ONpEAeNseTcs Kak OKPYIVIEHHOE J0 LEJI0ro YuCiIa CpeHee

apI/I(l)MeTI/I‘IeCKoe OIICHOK TEKYLICTO KOHTPOJIA, IMOJIYYCHHBIX B TCUCHHUEC CEMECTPA.




4. KOHTPOJIbHO-0LIEHOYHbIE MATEPHUAJIbI IJI51 IPOMEKYTOUHON aTTecTANuM

VY4eOHBIM IIJIAHOM I10 TUCIHUITLIHHE «XUMHUS» MPEAYCMOTPEHA MPOMEKYTOUHAS
attecranus B hopme nudhepeHIHaIbLHOro 3a9eTa.

4.1. 3aganus
[Tpumep 3amanus (Ownera) st SK3aMeHa:

MHUHHUCTEPCTBO CEJIbCKOI'O XO35IliICTBA POCCUMCKOM ®EJIEPALIUU
JNEMAPTAMEHT HAYYHO-TEXHOJIOTHYECKOM MOJIUTUKHU
OBPA3OBAHMUS
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOIKETHOE OBPA30BATEJIBHOE
YUYPEKJIEHUE BBICILIEI'O OFPA30BAHUS
«IOHCKOU I'OCYJIAPCTBEHHBIN AT'PAPHBIYI YHUBEPCUTET>»
JloHCKO# arpapHbIid KOJUIEIK

C0.02.02 Xumus YTBepkKIEHO HA 3aCEAAHUU
MeTtoaudyeckoro coBeTa
Komnmemxka
CnenuansHocts: 36.02.01 Berepunapus
IIpotokom Ne
or" " 20 T
HNucTpykuus:
1. BHUMarenbHO IPOYTUTE 3aJaHUE.
2. MakcumanbHO€ BpeMsl BBITTOJHEHHUS 3a1anus: 60 MuH.
3. Bbl MOeTe MOaB30BaThCs KATBKYISTOPOM.

Buiter Ne 0

1. Cnuptel. Onpenenenue. IlpenenpHbie OMHOATOMHBIE CHUPTHL. [ OMOJIOTMUECKHUU ps,
HOMEHKJIaTypa, U30MEpHsl, METOAbI TOITYYEHHUSI.

2. 3aKoH COXpaHEHUS MacChl BEIIECTB.
3. Hamwumute rpadudeckyro Gpopmymny SHTApHON KUCIOTHI.
4. 3anmaua. [IporieHTHasi KOHIIGHTpalUs pacTBopa COJsTHOM KUCTOTHI 10% C MIOTHOCTHIO

1,15 r/ma. Onpeaenute MOJSPHYIO KOHIEHTPAILMIO PacTBOpA.

Hupexrop [JoHckoro
arpapHoro KoJuleaxa

(moamuce) (®HO)
[Ipencenarens koMmuccuu

(moamnucek) (®UO)
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34.
35.
. CTpoeHne dJ1eKTpOHHOW 000J04kuM atoma yriiepoja. [ubpummsarms. Tumbl

37.

41.

4.2 BapuaHThI 3a]aHUi
Bonpocskl K 3K3aMeHy M0 JUCHUIIHHE « XUMUD)

HcTopus pa3BUTHS XUMUHU.

Meto nonypeaxkuuii.

TennoBoii 3QPeKT XUMUISCKUX PEAKITUN.
DKBUBAJICHT COJIM, OCHOBAHUS, KHCIIOTHI.
CTpoeHne KOMIUIEKCHBIX COCAMHEHHUIA.

MeTto[1 3JIeKTPOHHO-MOHHOT00AJITaH A,
[Topsimok 3amoTHEHUS IEKTPOHHBIXOpOUTAIICH.
Bonpopoansiil nokasareib pacTBOPOB
OCO0EHHOCTH CTPOCHHUS aTOMOB (-3JIEMEHTOB.

. Meroab! onpenenenus pH cpensl.

. BUapl XuMHU4eckon CBS3U.

. Teopust OBP.

. Kitaccbl HeopraHm4eckux COeIMHEHUM.

. Bugel runponusa.

. Bnusnue cpenpl Ha npotekanue OBP.

. Buapl koHUEHTpALIMiA.

. YC0BUS IPOTEKaHUSI XMMUYECKUX PEaKIUil.

. IIpaBuno XyHna, npasuiio KileukoBckoro.

. Bomopoanas u metannyeckast CBsi3b.

. Teopus 27IEKTPOIIUTHYECKON JUCCOLMALIUY.

. Auccounanus, KOHCTaHTa IUCCOLUALINH.

. I'maponns, KOHCTaHTa THAPOIIU3A.

. Ilepnognueckas cucrema JI.11.Meneneena.

. Bugel conen.

. CriocoOsI mostydeHus cosei.

. KoBaneHnTHas u noHHas cBs3b

. Knnaccudukanuum xuMudeckux peaxuit

. I'mpponus, crynenu ruaponusa, pH conen.

. Bupl KoHLIEHTpaLMii.

. Opranunueckast XuMusi Kak Hayka. VICTOpust pa3BUTHSI CBSI3U C IPYTUMHU HAyKaMHU.
. OcoOeHHOCTH COeTMHEHMI YTIIepoa, MX MHOT0OOpasre 1 poiib B KUBOI IPUPO/IE.
. OcHOBHBIE TIOJIOkKEHUS TeopuH byTieposa.

. Fomonornueckuit  psi,  yrAeBOAOPOIHBIA  paaukan,  (YHKIHMOHAIBHBIE  TPYIIIBL

Knaccudukanus opraHn4ecKiux coeTMHEHUI.
SBnenue usomepun. IIpocTpancTBeHHAs U CTPYKTYpHAs H30MEPHSL.
[IpaBuiia coBpeMeHHOM MexTyHapoHo HoMeHkIaTypsl MFOITAK.

XUMHUYECKUX CBSI3EH, UX CBOMCTBA.

Anxanbl. ['oMonmormueckuid psi, CTPOEHUE, M3OMEPHs, METOAbl MOJIyYEHHUS.
duznyeckre U XUMUYECKHE CBOMCTBA, TPUMEHEHHUE. DIIEKTPOHHOE CTPOCHHUE.

Anxensl. ['omonoruueckuii psa.  M3omepus: CTpyKTypHas W IPOCTPAHCTBEHHASI.
CriocoOsI TToSTydeHus1, CBOMCTBA. DJIEKTPOHHOE CTPOCHHE JBOMHOM CBSI3H.

Anxanuensl. [lpencraBurenn. Tunbl cBszeil. [lonmyueHue, XuMHUUECKHE CBOMCTBA.
Kaydyku. D1neKTpOHHOE CTPOCHHE CONPSIKEHHBIX CBSI3EH.

. Ankunbl.  ['oMmonornueckuit pAd, CTpPOCHUE, U3OMCpHA, MCTOAbI IIOJYYCHUS,

¢usnueckue U XMMHUYECKHE CBOICTBA, MpHUMEHEHHE. OIJIEKTPOHHOE CTPOECHHE
TPOMHOM CBSI3U.

Cmuptel.  Omnpenenenue. [lpenenbHble  OmHOATOMHBIE — CIUPTHL [ OMOJOTHYECKHIA
psn, HOMEHKJIATypa, HW30MEpHUs, METOAbl IIONY4YECHMs, XUMHUYECKHE CBONCTBA,



42.

43.

46.

47.

49,

MIPUMEHEHHE.
Crouptel.  JIByxatomuble. IIpencraBurenn. HomeHknarypa, METOAbl  IMOJYYEHUS,
XUMUYECKUE CBOWCTBA, IPUMEHEHHE.

Cmuptel.  Tpéxatomuble. HomeHknarypa, MeToabl IONYYEHHUS, XHUMHYECKHE
CBOWCTBA, IIPUMEHEHHUE.

. Ampaerunel.  Omnpenenenue. ['OMONOrMYecKWii  psfl  OPEICIbHBIX — AlIbICTUIOB,

HOMEHKJIaTypa, U30MEPUsi, METO/IbI TOTyYCHHUSL.
Anpaeruael.  Onpenenenue. ['OMOJOTMYECKWT psAll  TPEACTbHBIX — aJIbJICTUJIOB.
XUMUYECKHE CBOWCTBA /PEaKIX PUCOSANHEHUS, OKHCIICHHS/ .

Anpaeruael.  Onpenenenue. ['OMOJOTMYECKWT psAll  TPEACTbHBIX — aJIbJICTUJIOB.
XUMUYECKUE CBOWCTBA /pEaKlMU 3aMEIICHHUS, TOJMMEPH3AIUU, aIbJIO0JIbHO-
KPOTOHOBOM KOHJICHCAITHH/ .

Keronsl. Onpenenenue. I'oMonoruyeckuii psj K€TOHOB, HOMEHKIIATypa, U30MEPHs, METOIbI
MOJTyYCHHUSI.

Kap6oHnoBeie kucnotel. OTHOOCHOBHEIC TIpenenbHbIe. Onpeneneaue. [ oMomornueckuii psi,
HOMEHKJIATypa, U30MEPUsI, METOIbI TTOTyUCHHS.

Kap6onossie kucinotel. OMHOOCHOBHEIE MpeAenbHble. Onpenenenue. ['oMonorndeckuii psim,
HOMEHKJIaTypa, n3oMepus. XuMuieckue cBoiictpa. [Ipumenenue.

Kpurepun onenuBanus

buner COACPIKHUT Ba TCOPECTUYCCKUX BOIIPOCAa U ABC 3ada4u. OHCHI/IBaHI/Ie IMPONU3BOAUTCA
10 KaXXI0MY BOIIPOCY ounera. OTBETHI OLCHUBAKOTCA CJICAYIOINIUM o6pa30M:

[IpaBuiIbHBIH, OJHBIN OTBET, COAEPHKHUT HEOOXOAUMBIE OTBETHI U TIOJHOE PELLIEHUE

3aj1a4— 5 0aJlIoB;

[IpaBuUIIbHBIHN, HE TIOJNHBINA OTBET, COACPKUT HEOOXOAMMBIE pacyeThl B 3a1auax — 4 Oara;
He TounEbIi, HE ONHEIN OTBET — 3 Oaia;

HesepHerii 0TBeT/0TCYTCTBHE OTBETA — 2 Oaa.
HToroBas OIleHKa 110 3a4eTy OIpEeessIeTCs] KaKk OKPYIJICHHOE JI0 IeJIOr0 YHcia CpeiHee

apupMeThIecKoe OaTIOB CEMECTPOBOM OIEHKH (TEKYIIEro KOHTPOJIA) U OAJIOB MO KaXIOMY
BOIpocy Ouera.

CoNoOARWNE

[ g = S T
WN PO

BapuanTsl 3a1anui
Bonpocel K bK3aMeHy 110 AMCUUILIMHE «XUMMA»

TennoBoil 3¢ (hekT XUMUUECKUX PeaKIHi.
Teopus OBP.

[Topsimok 3amoHEeHUs NEKTPOHHBIX OpOHUTameil.
Bonpopoanslil moka3arenb pacTBOPOB.

Bunpl xuMudeckou CBSI3U.

Knaccel HeopraHn4ecKknx COeTMHEHU M.
KoHueHnTtpanus pactBopa - MaccoBasi J0JIA.
VYcioBus TPOTEKAHUS XUMUUYECKUX PEAKIIUH.
Teopus 3AEKTPOTUTUYECKON AUCCOLUALINH.

. I'mpponus.

. Ilepnonnueckas cucrema J[.M1.Menneneesa.
. Knnaccudukanus coneit.

. OcHOBHBIE NOJI0K€EHN Teopun byTneposa.
14.
15.

["omonoruueckuit psii, yriieBOAOPOIHBIN paauKai, PyHKIMOHAIbHBIE TPYIIIbL.
SBnenue nzomepun.



16. IlpaBuna coBpeMeHHON MexTyHapoHOi HoMeHknatypsl MIOITAK.

17. Ankanbl. 'oMonoruueckuii psij, CTpoeHUE, H30MEPHsL.

18. Ankensl. ['omonormueckuii psi. Mizomepus:.

19. Ankunbl. 'oMONIOTHYECKH psizl, CTPOSHHUE, H30MEPHSL.

20. Criuptel.  Omnpenenenue. [IpenenbHble  OAHOATOMHBIC — CIUPTHL | OMOJIOTWYECKHIA
P, HOMEHKIIATypa, U30MEpHsl.

OTtBeThI K 3a4€Ty 0 THCHHUIINHE «XumMus»

1. TemnoBeiM 3 (HEKTOM XUMHUECKOHN peaKIny HA3bIBAETCSI KOJTUYECTBO TEIUIOTHI,
BbIJIC/IMBIICECS (WJIM TIOIJIOTUBILEECS) B XOJE€ pPEaKUMh U OTHOCMMOe K 1 Mouib

popearupoBaBlIero (Wi 00pa3oBaBIIerocs) BemlecTBa. TermIoBo 3(dexT obo3HauaeTcs
OykBoil Q wu, kKak mnpaBwio, usMmepsercs B K/[x/mMonb wiam B Kkai/monb. Eciom peakums
IpoUCXOAUT ¢ BblaeneHueM Ttemiaa (Q > 0), oHa Ha3bIBaeTCs SK30TEPMHUYECKOM, a €CIIH C
noroienueM Teria (Q < 0) — 3HAOTEPMUYECKOM.

2. OKucneHue — IpoIiecc OTAa4YM dJIEKTPOHOB. BemecTBa (aTom, MOJeKysa, HOH), KOTO-
phie OTMAIOT DJICKTPOHBI, HA3bIBAIOTCS BOCCTAHOBUTEISAMHU. B Tmpoliecce peakumsi BoccTa-
HOBMTEJIb OKUCIISIETCS, a 3HAUEHUE CTEIIEHU OKUCICHHS TOBBIIIACTCS.

THUOUYHBIMH BOCCTAHOBHUTEISIMH SIBJISIOTCS:

a) MeTayuTel, Bogopo, yriaepona, CO, H,S, SO,, H,SO3 1 conmu cepHUCTO# KUCITIOTHI;

0) 6eckucnopoanbie kuciaorel: HI, HBr, HC1, H5S;

B) coequHenus azora: HNO;, NHs, NoHa, NO;

') COJIM, B KOTOPBIX CTETNEHb OKUCICHHS Y KaTHOHOB MOeT Bo3pacTarh: SnCly, FeSOy,
Cr2(S04)s;

1) OpTaHUYEeCKUE COCTMHEHUS: CIIUPTHI, AlIbJICTH/IbI, MypaBbHUHAS U IIaBEJIeBast KUCIOTHI,
TJIIOKO034a.

Boccmanoenenue — mporiecc TPUCOEIUHEHUS JJIEKTPOHOB. BemiecTtBa, KoOTOpbIe
MPUCOSAWHSIOT JJICKTPOHBI, HA3bIBAIOTCS OKuciauTensMu. B mpomecce OBP  oxucnurens
BOCCTAHABJIMBACTCS, 3HAUCHHE CTEIICHU OKHCICHHS IMOHIKACTCSA. THIUYHBIMU OKUCIUTEISIMHU
SIBJISTFOTCS:

a) ranorensl, Oy, O3, KMnOy, conu xpomoBbix kucnot KoCryO7 u; KoCrOy,

0) kucnotel: HNO3, H2SO4 o, HMNOy4, H2CrOy;

B) okcuabl metamioB: CuO, Ag,0, PbO,, CrOs, MnOy;

r) xsopun xenesa (I1I) FeCls, runmoxsioputsl, Xa0pathl U NepXaopaThl.

3. IIpuHUIUN MUHUMYMA HEPruM: W3 MHOXKECTBA BO3MOXHBIX COCTOSIHUH IJIEKTpOHA
peanu3yercsi To, B KOTOPOM SHEpPrus aToMa MHHHUMAJbHA. DTOT NMPUHLIUI KOHKPETHU3UPYETCS
npasuiamMu KiieukoBckoro.

1). I3 MHO>ecTBa CBOOOAHBIX OpOHTAaNel 3JEKTPOH 3aliMeT Ty, IJie MEHbIE 3HAYeHUE
cymmsl (n+L).

2). U3 mMHOXecTBa CBOOOJTHBIX OpOWTaliell ¢ OJMHAKOBBIMH 3HAaue€HUSIMH cyMM (n+L)
3JIEKTPOH 3alMET Ty, IIe MEHBIIE N.

Hpunmun Hayau: B aroMe HE MOTYT OJJHOBPEMEHHO HaXOAUTHCS 3JIEKTPOHBI, COCTOSIHHE
KOTOPBIX OIHCHIBACTCS OJUHAKOBBHIMH 3HAYCHHMSIMA BCEX KBAaHTOBBIX umcen. CrencrBue: Ha
OJTHOW OpOMTaTM MOTYT HAaXOJUTHCS MAKCUMYM JIBa DSJIEKTPOHA, Yy KOTOPBIX 3HAYEHUS
Ms00s13aTENIbHO Pa3IUYHBI.



IIpaBuiao I'ynaa: npu 3anoaHEHUH MOAYPOBHS MOJIYJIb CYMMbl CIIMHOBBIX KBaHTOBBIX
YKces IEKTPOHOB JOKEH OBbITh MAKCHMAalbHO BO3MOXKHBIM. Ha mpakTuke 3TO BBINOJIHAETCS
IIOCJIEZIOBATENIHBIM Pa3MELICHUEM Ha KaXJ0W opOuTamu MOAYpOBHsS CHayaja IO OJHOMY
JJIEKTPOHY C MapajuIeIbHBIMU CIIMHAMM, & 3aTEM 110 BTOPOMY C aHTHUIIAPAJIJICIIbHBIMU CIIMHAMHU.

4. Bonmopoaublii mokasareinb — pH — 3T0 Mepa akTHUBHOCTU (B ciiydyae pa30aBiICHHBIX
pacTBOpPOB OTpa)kaeT KOHLEHTPAlLMI0) HOHOB BOJOpPOJAa B pacTBOpPE, KOJIMYECTBEHHO
BbIpaXKaromiasi €ro KHUCIOTHOCTb, BBIYMCIAETCS KaK OTPULATENIbHBIN (B3AThIII C OOpaTHBIM
3HAKOM) JIECATHYHBIA JOTapu(M aKTHMBHOCTH BOJOPOJHBIX MOHOB, BBIPAKCHHOH B MOJSX Ha
JUTP.

pH =—Ig[H"]

5. Xumuueckas CBSI3b — O3TO B3aMMOJICHCTBHE 4YacTull (aTOMOB, HWOHOB),
OCYILECTBIIIEMOE IIyTEM 0OMEHa 3JIeKTpOHaMu. Pa3inyaroT HECKOIBKO BUIOB CBSI3H.

1)KoBasienTHass cBsi3b 0Opa3yeTcs B pe3yibraTe OO0OOIIECTBICHHUS 3JIEKTPOHOB (C
o0pa3oBaHUEM OOLIMX AJIEKTPOHHBIX Map), KOTOPOE MPOUCXOAUT B XOJ€ IEpPEeKpbIBaHUA
AJIEKTPOHHBIX 007aK0oB. B 00pa3soBaHMM KOBaJIEHTHOH CBSI3U y4aCTBYIOT 3JIEKTPOHHBIE oOiaka
JIBYX aTOMOB.

a) KoBaneHTHas HemoysipHast CBSI3b 00paszyeTcss MEeXKAY arOMaMyd HEMeTallla OJHOTO H
TOTO JIee XMMUYECKOTI0 371eMeHTa. Takyro CBsA3b UMEIOT MPOCThIE BelecTBa, Hanpumep O2; N2;

0) KoBanenTtHas ossipHasi CBSI3b 00pa3yeTcsi MeXKAy aTOMaMHU Pa3IUYHBIX HEMETAILIOB.

2)oHHOI Ha3bIBaeTCsd CBS3b MEXKIY HWOHAMH, T. €. 3apsDKEHHBIMH YaCTHIIAMU,
00pa30BaBIIMMHUCS M3 aTOMa HJIM TPYMIBI aTOMOB B Pe3yJbTaTe MPUCOSAMHEHUS N OTAa4H
351eKTpoHOB MOHHAs CBA3b XapakTepHa [yl COJIeH U 1enouen.

Jlnisi KOBaJICHTHOW HETIOJIIPHOM, MOJISIPHONW M MOHHOM CBS3M OOIIMM SIBIISICTCS y4acThe B
00pa30BaHUM CBSI3U BHEIIHUX 3JIEKTPOHOB, KOTOPHIE €lIe HAa3bIBAIOT BaJIEHTHBIMU. Pa3nuuue xe
COCTOUT B TOM, HACKOJBKO 3JIEKTPOHBI, YYacTBYIOLIHME B OOpa30BaHUM CBS3M, CTAHOBSTCA
oOmmMu. Eciam 5TH 37eKTpOHBI B OJMHAKOBOM Mepe MpHHAIJIe)KAaT 000MM aToMaM, TO CBS3b
KOBQJIEGHT-HAsi HETOJIIPHAs; €CJIU 3TU 3JIEKTPOHbI CMEIIEHbl K OJHOMY aTroMy OoJjblle, ueM
JIPyroMy, TO CBSI3b KOBAJICHT-Has MOJSIpHAs. B ciydae, eciiM AIIEKTPOHBI, y4acTBYIOIIHE B
00pa30BaHUM CBA3H, IPUHAJIEKAT OJTHOMY aTOMY, TO CBSI3b MOHHAS.

Merammndeckass CBS3b — CBSI3b MEXKIy HOH-aTOMaMH B KPHUCTAJUIMYECKOH perieTke
METaJUIOB M CIUIaBaxX, OCYILECTBIIsIeMas 3a CUeT NMPUTSHKEHUsT CBOOOAHO mepeMentarommuxcs (1o
KpucTaity) anexktpoHoB (Mg, Fe).

6. B xumuu Bce MHOFOO6pa3I/IC HCOPTaHUYCCKUX BCHICCTB: MPHUHATO pa3aciisiTb HAa JIBC
Tpynmbel — TPOCThIE U cloXHbIe. [IpocThie BeliecTBa MOAPA3NEISIOTCS Ha METallbl U
HeMeTa/Ibl. A CIOXKHEIE — Ha MMPONU3BOAHLIC OT IIPOCTHIX, O6paSOBaHHI)I€ nyTéM HX
B3aMMOJICHCTBHS C KHUCIOPOJIOM, BOJION U Mexay co0o0il. DTy Kinaccuukaiio HeOpraHHIECKUX
BEIIIECTB B BUJIE CXEMbI H300paXKaIOT CIEAYIOIINM 00pa3oM:

£— I'l[‘l!pl'ﬂllll'ﬂ‘ﬂ{llﬂ' BCHICCT j

[TpocTeie BemecTna CaoaHbIe HeIEecTR
MeTaniw Hemeraaim Orcnan OcHoBaEuH Kucaori Coan
 warpuii , (cepa,xaop, | | Ca0,S0,, || NaOH, KOH, | [1ICI, 11,80, ,| | KCI, NalICO,,
e et ) KHCAOpPO ) co ° Fe( OH )1 HMn(Oy MeOHCH




7. MaccoBasi 10151 — OTHOLIEHHUE MacChl paCTBOPEHHOIO BELIECTBAa K Macce pacTBOpa.
MaccoBast 10J11 U3MEPSETCS B JOJIAX €AUHUIBI W B TIPOIICHTAX

]
W= —"
I
q
w(%) =— - 100%
1
rue:
. @ — MaccoBas JI0JIsl paCTBOPEHHOTO BEIIECTBA B JIOJISAX
. (%) — MaccoBas J10Ji1 paCTBOPEHHOTO BEIIECTBA B IPOLIEHTAX
. M; — Macca pacTBOPEHHOTO BEIIECTBA, T
. m— oOmas Macca pacTBopa (Macca pacTBOPEHHOTO BEIIECTBA IUIIOC Macca

pacTBOpUTEIs) T.

8. K YCJIIOBUAM BO3HUKHOBCHHSA U ITPOTCKAHUS XUMHYECKOM PCaKMu OTHOCHUTCA:

e I[PUBEACHHE  pEarupyrolluX  BEIIeCTB B  CONPUKOCHOBEHHE  (KOHTAKT
pearupyroumx BemecTB);
® HarpeBaHHE JI0 ONPEACIEHHON TeMIIepaTyphI;
®  OCBEIICHHUE.
Jlis Toro droObl BemlecTBa BCTYMWJIM B XHMHYECKYIO PEAKIUIO, OHHU JIOJIKHBI

COIIpHUKacaTrbCsa Apyr C  AOPYyrom. I[J'IH Jydmiero KOHTaKTa BC€HISCCTBa  U3MCJIIbYaAlOT,
MNEPpEeMCIIMBAIOT, PACTBOPATIOT UJIN IICPEBOIAT B ra3006pa3Hoe COCTOsSHHE.

9. DuekTpoJIMTaAaMM Ha3bIBAIOTCS Geujecmed,  pacmeopvl  KOMoOpulx  001a0arom
INEKMpUYecKol nposooumocmuio. K dIEKTpONIUTAM OTHOCATCS PAcTBOPHI KHCIOT, COJNEH H
mienouedd. Comu M MIENOYM TPOBOAAT DIIEKTPUYECKH TOK HE TOJIBKO B pacTBOpax, HO U B
pacruiaBax. B 1887 r. mBenckuii yuensli CBaHTe AppeHMYC BBIABHUHYJI TEOPHIO
ANEKTPOIUTUYECKOHN TUCCOIMALINY.

DJIEKTPOJUTHYECKOI THCCOIUANMel HA3BIBACTCS Npoyecc pacnada 31eKmpoiuma Ha
UOHbL NOO  Oelicmeuem MoOAeKyl pacmeopumensi. Teopusi AppeHHyca 3aKioyaiach B
CIICAYIOMIEM:

1. Tlpu pactBOpeHMH B BOje (MU paCIUIaBIECHUHM) DIEKTPOJIUTHI pACMaJaloTCs Ha
MOJIOKUTENBHO (Kamuomnsl) U OTPULIATEIIBHO (aHUOHbL) 3apsDKEHHBIE MOHBI (T.€. TOJABEPTaroTCs
AIEKTPOIUTUYECKON TUCCOIIUAIIUN ).

2. Tloxg neiicTBMEM ODIIEKTPHUYECKOTO TOKAa KATHOHBI JIBUTAIOTCS K OTPHUIIATEIBHO
3apsHKEHHOMY DJIEKTpoay (kamody), a aHMOHBI — K TOJIOKHUTENBHO 3apsHDKEHHOMY SJIEKTPOIY
(anooy).

3. DnexTponuTHyeckas IUCCOLMAIUS — TMpolecc oOpaTuMbld (oOpaTHas peaxius
Ha3bIBACTCS MOIApU3ayUels).

CaCl, = Ca™ +2CI”

HNO; = H* + NO*

Ba(OH), = Ba®*" + 20H"

10. T'uoponuzom coneti nazvieaiom peaxkyuu oOMeHa medxHcoy 8000U U PACMBOPEHHbIMU 8
Heli conamu. TUIpOIM3 — 4YacTHBIA clydyall CONbBOJM3a — peakuuu OOMEeHa Mexay
pPacTBOPHUTENIEM M PACTBOPEHHBIM BELICCTBOM, Pa3HOBHIHOCTh pEeaKIWii MOHHOrO oOMeHa. B
pe3ynbTaTe MPOTEeKaHUs THAPOIIH3A;



. IIPOUCXOAUT U3MeHeHue pH cpensr;

. 00pa3yroTCs MaJIOAUCCOLIMUPYIOLINE COSMHEHUS.

. Paznnuator oOpatuMblii 1 HEOOPATUMBIN THIPOIHU3 comenI4:

. 1. I'maponu3 comu cina®oil KUCIOTBI M CHJIBHOIO OCHOBaHMA (TUAPONIH3 IO
aHnoHYy). PacTBOp MMeeT cnadolIeIouHyIo cpelly, peaklius IpoTeKaeT 00paTuMo.

. 2. I'maponu3 comu CUIBHOM KHUCIOTBI M €1a00ro OCHOBaHMS (TMIPOJIU3 IO
KaTHOHY). PacTBOp nmeeT cnaboKuCIyto cpemy, peakius NpoTeKaeT 00paTuMo.

. 3. 'upponus conu cna®oi KUCIOTHI M c1aboro ocHoBaHMs. PaBHOBecHe cMeEIeHO

B CTOPOHY IPOAYKTOB, TUAPOJIN3 MPOTEKACT MPAKTHYECKH MOJHOCTBIO, TaK KaKk 00a MpoIyKTa
00pa3yIoT OCa/loK WM ra3:

. 4. Conb CUIIBHOM KMCIIOTHI M CUJIBHOTO OCHOBAHMSI HE ITOABEPraeTcs rUApoIIn3Y, U
pacTBOp HEUTpAJICH.

11. Hepnonmmecxaﬂ CuCTEeeMa XUMHUHYECCKHUX 3JEMECHTOB (Taﬁ.]'ll/llla
Mem]e.neeeBa) —KJIaCCI/Id)I/IKaI_[I/Iﬂ XUMHYCCKUX JJICMCHTOB, YCTaHaBJIMBAKOIIasd 3aBUCHUMOCTDH

Pa3InYHbIX CBOMCTB 3JIEMEHTOB OT 3apsaa UuxX aTOMHOI'O Aapa. Cucrema sBiseTCS I‘pa(i)I/IqGCKI/IM

BBIPAXKCHUCM IEPHUOANYICCKOTO 3aKOHa, OTKPBITOI'O PYCCKUM

yuénsiM JI. 1. MenneneeBbiM B 1869 rofly 1 yCTaHOBUBIIETO 3aBUCUMOCTb CBOWMCTB 3JI€MEHTOB

OT UX aTOMHOI'O BECa (B COBPCMCHHBIX TCPMHUHAX, OT aTOMHOM MaccChl

PacnionoxkeHne XMMHUYECKHX 3J€MEHTOB B Tabnuue MeHaeneeBa IMO3BOJISAET
COIIOCTABJIATH HE TOJIBKO UX ATOMHBIE MAcCChl, HO U XMMUYECKUE CBOMCTBA.
BoT kak OHM U3MEHSIOTCS B IpeJieiax rpyIbl (CBEPXY BHU3):

o MeTtanueckue CBOMCTBA YCUIIMBAIOTCS, HEMETAINIMYECKUE 0CI1a0eBaloT.

e VYBEJIMYMBAECTCS ATOMHBIN PaJinyC.

e YCUIMBAIOTCS OCHOBHBIE CBOKMCTBA T'MJIPOKCUAOB U KUCJIOTHBIE CBOKMCTBA BOJAOPOIHBIX
COEIMHEHUI HEMETAILIOB.

B npenenax nepronoB (cieBa HampaBo) CBOWCTBA 3JEMEHTOB MEHSIOTCS CIIEAYIOIIUM
o0OpazoM:

. MerTannnueckue CBOMCTBa 0c1a0eBal0T, HEMETATUTMUYECKUE YCUITUBAIOTCA.
o YMeHb1I1aeTcsi aTOMHBIN paguyc.
Bo3spacraer 31eKkTpooTpuaTeNbHOCTh

12. CoasiMu HaA3bIBAIOTCS CIIOXKHBIC BEMIECTBA (OPMYJIa MOJIEKYIIBI KOTOPBIX, COCTOHT U3
aTOMOB METaJUIOB M KHUCJIOTHBIX OCTaTKOB (MHOTAAa MOTYT COAepkaTh Bojopon). Hampuwmep,
NaCl — xmopun natpust, CaSOy4 — cyabdar Kaablys U T. 1.

[IpakTudecku Bce COJM SBJASIOTCS HOHHBIMH CO€IMHEHUSIMHU, TO3TOMY B COJSX
MEXTy COOO CBSI3aHBI MOHBI KUCIIOTHBIX OCTATKOB M HOHBI METaJIJIA!

Na'Cl™ — xnopuz Hatpus

Ca2+SO42* — cynbdar KaJIbIus U T.]I.

Coap siBJsIeTCH MPOAYKTOM 4YACTHYHOrO0 WM MOJHOIO 3aMelleHUs] MeTaJLIOM
aTOMOB BOJIOPOJa KHCJIOTHI. OTCHO/1a Pa3InyaloT CJIeyIoNre THIBI COJIei:

1. CpeaHue cojim — Bce aTOMBbI BOJOpOJIa B KUCIOTE 3aMenieHnl MeTamuioMm: Nap,COs,
KNO;

2. Kuciable coJM— HE BCE aTrOMbl BOJOpOAA B KHUCIOTE 3aMEIICHBl METaJIOM.
PazymeeTcs, KuCibIe COJIM MOTYT OOpa30BBIBATH TOJIBKO JIBYX- HJIM MHOTOOCHOBHBIC KHCIIOTHI.
OOHOOCHOBHBIE KUCIIOTHI KUCTBIX conei naBath He MoryT: NaHCOj3, NaH;PO4 1 1. 1.


https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D1%82%D0%B8%D0%BC%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%B8%D0%BC%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BB%D0%B8%D0%B7#cite_note-3
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BB%D0%B8%D0%B7#cite_note-3
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC%D0%BD%D0%BE%D0%B5_%D1%8F%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2,_%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9_%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/1869_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%81%D1%81%D0%B0

3. OcHOBHBIE COJIM MOXXHO pacCMaTPUBATh KaK MPOIYKTHI HETIOJTHOTO, UM YaCTUYHOTO,
3aMEIICHHs] THUIPOKCHIBHBIX TPYNN OCHOBaHMM KHCIOTHBIMH octarkamu: Al(OH)SOg4,
Zn(OH)Cl u T.x1.

[To ymcny mpUCYTCTBYIOIIUX B CTPYKTYypE KATUOHOB M aHHMOHOB BBIJCISIIOT CJEIYIOIIHNE
Tunbl cosiedi: [IpocTeie coM — CONU, COCTOSAIIME W3 OJHOTO BHJAa KaTHOHOB M OJHOTO BHA
aaroHoB (NaCl). /IBoliHble COIM — COJIM, COAepsKaIiue aBa pa3andubix KaTroHa (KAI(SOg4)2 12
H,0).. CmemanHbple colu — COJIM, B COCTaBE KOTOPBIX NPUCYTCTBYET JiBa PAa3JIMYHBIX aHUOHA
(Ca(OCI)Cl). Takxke pa3au4arOT THAPATHBIE COJM (KPUCTAJUIOTHAPATHI), B COCTaB KOTOPBIX
BXOJIAT MOJIEKYJbI KPUCTALTU3AUMOHHON BoAbI, Hampumep,Na,SO4:-10 HpO, u koMIIeKcHbIe
conu, coJieprKariue KOMIUICKCHBIN KaTHOH WIn KOMIUIEKCHBIN aHHOH
(Ka[Fe(CN)e], Cu(NH;)4](OH)

13. OcHoBHBbIE TTOI0KEeHUS Teopuun cTpoeHus A.M. bytieposna:

ATOMBI B MOJIEKYJIaX COEIMHEHBI IPYT C APYroM B OMPEIENIEHHOM MOCIIe0BaTeIbHOCTH
COTJIACHO MX BaJCHTHOCTSIM

XUMHUYECKOe CTPOECHUE MOXKHO YCTaHABIMBATh XUMUYECKUMU METOAaMHU

CBoiicTBa BEHIECTB 3aBUCAT OT UX XUMHUYECKOTO CTPOCHUS

Ilo cBoiicTBaM NaHHOTO BELIECTBA MOXHO OINPEAEIUTh CTPOCHHUE €r0 MOJIEKYJbl, a I10
CTPOCHUIO MOJIEKYJIBI - IPEABUIETH CBOMCTBA

ATOMBI 1 TPYIIIBI aTOMOB B MOJIEKYJIE OKa3bIBAIOT B3AMMHOE BIIUSIHUE JIPYT Ha Apyra

14. OpraHuuecKkue COCAMHEHUS KIAacCU(UIMPYIOT, YYUTHIBas JBa OCHOBHBIX
CTPYKTYPHBIX IIPU3HAKA!

- CTpOEHHE YIJIEpOJHOM 1enu (YriiepoJHOro CKEJleTa, KPaTHOCTh CBS3EW, HAJIU4UE WUIIU
OTCYTCTBHUE 3aMKHYTOH 1I€TIN);

- HAIWYHE U CTpOeHHE (DYHKIIMOHAIBHBIX TPYIIIL.

Yriaepoanbiii  ckener (yriepoaHasi Lelb)-  IIOCIEN0BaTEIbHOCTh  XMMHYECKH
CBSI3aHHBIX MEX]Iy CO0O0I aTOMOB yTiiepoia.

@DyHKOMOHAJBHASI TPYyNNa - aTOM WM Tpylna aTroMoOB, KOTOpBIE 3aMElIaloT B
YIJIEBOJOPOAHON MOJIEKYJI€ OJUH WM HECKOJIBKO aTOMOB BOJ0pojAa. DYHKUMOHAJIbLHAS
rpyImmna onpeaeiaseT MNPUHAJIEKHOCTh COEAUHEHMS K ONPEINESIIEHHOMY KJacCy M €ro
XUMHYECKHE CBOWCTBA.

I'omosiorm — 3T0 CcOeMHEHUs, CXONHBIE N0 XUMUYECKUM CBOMCTBAaM, COCTAaB KOTOPBIX
OTJIMYAETCs APYT OT Apyra Ha OJIHY WU HeckoibKo rpymnmn CH.

I'omotornuecknii psix —3TO rOMOJIOTH, PACIOJIOKEHHBIE B MOPSIKE BO3PAaCTaHUSA HX
OTHOCHUTEIILHON MOJIEKYJIIPHON MacCBhl,

15. U3omepvr — 31O BelecTBa, UMEIOUIME OJUHAKOBBIM COCTaB M MOJIEKYJISIPHYIO Maccy,
HO pasHble (U3UYECKHe W XUMHUYECKHe CBoicTBa. Pasznuuus B CBOHCTBaX M30MEpOB
OOYyCIIOBJIEHBI PA3JIMYUSAMU B UX XMMHUYECKOM WM MPOCTPAHCTBEHHOM CTpOEHHH. B cBs3M c
3TUM pa3IN4aroT BUJbl U30MEPHH:

1. CTpykTypHas usoMepus.

2. KondopmannoHHas H30Mepus.

3. 'eomerprueckas u3omepus.

4. Ontuyeckas U30Mepusl.

16. TlpaBujia cocTaBjieHHSI HA3BAHUIl MO CHUCTEMATHYECKOH MeKIYHAPOIHOM
Homenkiaarype HIOITAK
B ocnoBe mnpaBun Homenkimatypel HIOITAK nexar npuHLMIIBI 3aMeCcTUTEIbHOM

HOMEHKJIATYPBbI.



1. OcHOBY Ha3BaHUS COCIUHEHUS COCTaBIsACT KOpPEHb CJIOBA, O0O3HAYAIOIINMA
MpeIeTbHBINA YTIEBOIOPOI C TEM )K€ YHUCIIOM aTOMOB, YTO W TJIaBHAs Uenb (Mem- , 3m- , npon-
oym- , nenm- , 2eKc- v T.11.).

2. K kopHI0 100aBIsIOT CyPPUKC, XapaKTePU3YIOUIHA CTETIEHb HACBIILIECHHOCTH:

-aH (IIpellebHbIN, HET KPaTHBIX CBsI3El);

-eH (Ipy¥ HAJIMYUU JBOMHOMN CBSI3N);

-¥H (IpY HAJTUYUHA TPOWHOU CBSI3H).

Ecnu kpaTHBIX cBsizel HECKONBKO, TO B cy((uKce yka3blBaeTCs YMCIO TAaKUX CBs3ei ( -
JAHeH, TPHEH U T.1.), a mocie cyddukca o00s3aTeNbHO yKa3bIBaeTcs IU(paMu IOJOKECHHUE
KPaTHOM CBSA3U, HAIIPUMED:

CH3 —CHZ —CH=CH2 6yTeH-1

CH3; -CH=CH-CH3; 0yren-2

CH,; =CH-CH=CH; O6yranuen-1,3

3. Hanee B cyddukc BBIHOCUTCSI Ha3BaHUE caMoi cTapiuei
XapaKTepPUCTHYECKOH IPYNNbI B MOJIEKYJIE C YKa3aHHEM €€ MOJ0KeHUs UupPOH.

4. Ilpoume 3amecTuTenu OOO3HAYAIOTCS C IMOMOIIBI0 MPHUCTABOK B a1(haBUTHOM
nopsiake. [lonoxxenue 3amecturerneil ykasbiBaeTcsi HUQPPOI mepea MPUCTaBKOM, Hampumep: 3-
MeTHJ1, 2-xJjop. Ecnmu B MoJnekyne mmeercs HECKOJIbKO OJUHAKOBBIX 3aMECTHUTENCH, TO mepen
Ha3BaHUEM OTOH TPYNIBl CIOBOM YKa3bIBaeTCd HUX KOJWYECTBO (HAmpuMep, IMMeTHI-
, TPUXJIOP- U T.1.).

5. Bce mudpsl B Ha3BaHMAX MOJEKYJT OTACISIOTCS OT CIOB Ae()MCOM, a JApPYyr OT
JIpyra 3ansiTbIMH.

6. IlpoBomsaT HymepalnuiO TJIABHOM yIJIEpOJHOM Iemu Tak, 4TOOBI CTapIias
XapaKTepUCTUUECKas rpyma uMesia HAMMEHbBIINH MOPSAKOBBIA HOMED.

17. AnkaHbl — yTJI€BOOPO/IbI, COCTaB KOTOPBIX BhIpaxkaeTcs oomeit popmynoit CnHans

Bce aromsr yriepona B MOJIEKyJIax ajJKaHOB HAXOMAATCS B COCTOSHUHM —THOPHIM3ALUHN U
CBSI3aHbI TOJIBKO OJJMHAPHBIMH CBSA3SIMU. AJIKaHBI HIMEIOT TETPAdJPUIECKOE CTPOCHHUE.

JIns ankaHOB XapaKTepHA H30MEPHsI YTIIEPOTHOTO CKeJIeTa.

ITo Mepe yBenMUEHHUS YHCIa aTOMOB YIIIepoaa B MOJICKYJIE TEMIIEpaTyphl TUIABICHUS U
KUTICHUS aJIKAHOB MOHOTOHHO TMOBBIIIAIOTCS. AJIKaHBI JIErde BOJBI M HE PACTBOPSIIOTCS B HEHl.

AJKaHBI OTHOCSTCS K HACbIWYEeHHbIM, VT TPEIeIbHBIM, YIIeBOIOPOIaM, TaK KakK B HX
MOJIEKYJIaX BCe CBOOOHBIC BAJIEHTHOCTH aTOMOB YIJIEPO/a MOJHOCTHI «HACHIIICHBD) aTOMaMU
BOJIOPO/IA.

[TpocTeiiumii mpeacTaBUTEIh TOMOJIOIMYECKOTO Psia ATKAHOB — METaH .

Hauunas ¢ 4eTBEpTOro wieHa psiia, y alKaHOB TOSBISIOTCS H30Mephl. JlJisi amkaHOB
XapakTepHa H30MEPHsl YIIIEPOIHOTO CKENeTa.

C pocroM 4mcia aTOMOB yIJIepoJa KOJIMYECTBO HW30MEPOB pPE3KO BO3pacTaer:
IICHTaH HUMEET U30Mepa, TeKcaH —, TenTaH —, OKTaH —, HOHaH —, OJHKO3aH —

n3omMepoB. Kax/plil ankaH MMeeT eIMHCTBEHHBIH N30Mep ¢ Hepa3BETBIEHHBIM (HOPMAIbLHBIM)

YIJIEPOIHBIM CKEJIETOM.

18. AnkeHbl — HempeenbHbIE YIIEBOA0PO/Ibl, B MOJIEKYIaX KOTOPBIX COAEPKUTCS OHA
JIBOIHAsI CBsI3b MEX]ly aromMamu yriepoza. O6mas gopmyna ankeHoB CyHop.

ATOMBI yriaepoaa B MOJIEKYyJaX aJIKEHOB, COEJIMHEHHBIE ABOWHOM CBSA3bIO, HAXOIATCS B
COCTOSTHUM —THOpuAM3ali. ATOM YIiiepoJa B COCTOSSHUU —THOpUIM3alMU 00pa3zyeTr Tpu — U
OJIHY —CBSI3b, KOTOpas MEpPHEHIUKYISPHA IUIOCKOCTH —CBSI3€H; CBS3b IPEJCTABISET COOOMH
COUYeTaHHE — U —CBS3H



JUi anKeHOB XapaKTEpHbI CTPYKTYpHas MU30MEPHsI YIVIEPOJHOTO CKEJIETa M MOJIOKEHUs
JIBOMHOM CBSI3M, NMPOCTPAHCTBEHHAS yuc- U MPaHc-U30MEPUsl U MEXKKIAcCoBas HM30MEpUS —
AJIKEHBI U30MEPHBI LIUKJIOAJIKAHAM.

TemnepaTypsl IIaBJICHUS U KAIIECHUS AJIKCHOB YBEJIMYUBAIOTCSA C POCTOM YHCIIa aTOMOB
yIJIepo/a B UX MOJIEKYJIax.

19 AnKuHBI — HETpeAeNbHBIC YIIIEBOAOPO/IbI, B MOJICKYJIaX KOTOPBIX COACPIKUTCS OJHA
TpOHAas CBsA3b MEX Iy aToMamu yriepoaa. Obmas popmyna ankuaoB CnHap.o.

ATOMBI yriiepoja B MOJIEKYJIaX aJKeHaX, COCTUHEHHBIC TPOMHOMN CBSA3BIO, HAXOMATCS B —
THOPUTHOM COCTOSTHUHM. ATOM yriiepojia B —THOPUIHOM COCTOSTHUHM 00pa3yeT JIBe —CBSI3U U JIBE —
CBS3M, KOTOPBIE pACIONOKEHBI B JIBYX MEPHCHIUKYISIPHBIX IUIOCKOCTSIX; TpOHHAas
CBSI3b TIPEJICTABIISIET COOOM COUYETaHHE OJTHOW — U JIBYX —CBSI3CH.

JlJis amKWHOB XapaKTEePHBI CTPYKTYPHAST H30MEPHUs YTIEPOJHOTO CKElIeTa U IMOJIOKCHHUS
TPOMHOM CBSI3U, TAKXKE MEXKKIIACCOBAask M30MEPHsI; MPOCTPAHCTBEHHBIX YUC- U MPAHC-U30MEPOB
AJIKUHBI HE 00pa3yIoT.

20. O6mast opmyna TOMOJIOTHYECKOTO pPsiia MPEACTbHBIX OAHOATOMHBIX CIUPTOB —
CnH2n+1OH. B 3aBucuMocTu 0oT TOro, Npu KakoM yriepoJHOM aTOME HaXOAUTCS THIPOKCUIIbHAS
rpymmna, pasnmuyarot cruptel nepsuyHble (RCH2-OH), Bropuunbsie (Ro,CH-OH) u tpernunsie
(R3C-OH).

H30omepust 01HOATOMHBIX CHUPTOB CBsA3aHa CO CTPOCHHUEM YIJIEPOJHOTO CKeleTa
(nanmpumep, OyTaHOJ-2 U 2-METHINPONAHO-2) U ¢ nojoxkeHueM rpymnnsl OH (mponanon-1 u
HPOTAHOIN-2).

HomMmenkJiarypa.

Hazpanust criuptoB 00pa3yroT, 100aBisisi OKOHYaHHE -0J1 K Ha3BaHMIO YIJIEBOAOpOAA C
caMOH JJIMHHOM YriepoJHOM Lenblo, BKIYAOLIeH r’uApoKCcuiIbHyo Tpymnny. HyMmepauuio nenu
HA4YMHAIOT C TOrO Kpasi, OJIMkKe K KOTOPOMY pacliojoXeHa I'MIpoKcuiibHas rpynna. Kpome Toro,
IIMPOKO PAcHpOCTpaHEHa 3aMECTUTENbHAas HOMEHKJATypa, [0 KOTOpOW Ha3BaHUE CIUpTa
IPOM3BOJUTCS OT COOTBETCTBYIOLIETO YIJIEBOJOPOJHOTO paauKaia ¢ Jo0aBIEHHEM, CIOBa
"criupt", Harpumep: CoHsOH — >TunoBsiii cupr.

Crpoenne:

Mounekynbsl cIUPTOB MMEKOT YIioBoe€ cTpoeHue. Yroia R-O-H B Mosekysne meraHola
paBen 108,5°. ATOM KHCIIOPO/Ia THAPOKCHIIBHOMN IPYIITBI HAXOIHTCS B SP -THOPH/IN3AIHN.

IHony4yenne.

1. Campiii 06mmii criocoO MmosydeHus: CIUPTOB, UMEIOIIUI TPOMBIIIIJIEHHOE 3HAYEHUE, —
TUJIpaTanysl ajakeHoB. Peakius WIeT 0OpuU TNPONYyCKaHMM aJKeHa C IapaMd BOJbl Haj
($hochOPHOKHUCITBIM KaTaJIN3aTOPOM:

H3;PO,
CH,=CH, + H,O — CH;—CH,—OH.
N3 »>tunena MoJIyqacTcs STUIOBBINA CIIUpT, U3 IpOoICHA — I/I3OHpOHI/IHOBBH\;I.

[Ipucoenuuenuie Boabl UAET MO MpaBHily MapKOBHUKOBA, IO3TOMY U3 MEPBUYHBIX CIUPTOB IO
JAHHOW PEAKIIMM MOXHO IOJyYUTh TOJIBKO 3TUJIOBBIN CIIHPT.

2. [lpyroit oOmmii croco0 MONydeHHsI CIHPTOB — THAPOJIN3 AJTKWITAIOTSHHIOB O
JENCTBUEM BOJHBIX PaCTBOPOB IIEJIOUEH:

R—Br + NaOH — R—OH + NaBr.

o 2T0i1 peakiuu MOKHO I1OJIy4aTh NEPBUYHBIE, BTOPUYHBIE U TPETUYHBIE CIIUPTHL.

3. BoccraHoBieHne KapOOHWIBHBIX COEAMHEHWH. [IpM BOCCTAHOBICHHWH ajbJICTH]IOB
00pa3yIoTCs MEPBUYHBINA CIIUPTHI, IPH BOCCTAHOBJICHUH KETOHOB — BTOPUYHBIE:

R—CH=0 + H, - R—CH,—OH, (1)

R—CO—R'+ H; - R—CH(OH) —R". (2)

Peakuuio npoBoasT, MpoIycKasi CMeCh MapoB albJeruja Ui KeTOHa M BOJOpOJa Hal
HUKEJIEBBIM KaTaJInu3aTOPOM.



4. JleficTBue peakTUBOB I 'puHbspa Ha KApOOHMIIbHBIE COCIMHEHUSI.

5. DTaHOJ MOJIYYarOT P CITUPTOBOM OPOKEHUH TIFOKO3BI:

CsH1206 — 2C,H50H + 2CO,1.

XUMHYEeCKHE CBOMCTBA CIIUPTOB ONPEIEIAIOTCS MNPUCYTCTBUEM B HX MOJIEKYJIax
ruapokcwibHON Tpynmbl OH. Csizu C-O u O-H cunbHO MONSPHBI U CIOCOOHBI K Pa3phIBY.
PaznuuaroT 1Ba OCHOBHBIX THIIA PEAKIMA CIIUPTOB C y4acTHEM (YHKIMOHAILHOM rpynmsl -OH:

1) Peakuun c paspeiBoM cBs3u O-H: a) B3aumoneicTBUE CIIUPTOB C IIEJIOYHBIMHU U
HIEJIOYHO3EMENIbHBIMU METa/llaMd C 00pa3oBaHUEM aJKOTOJIATOB; 0) peakuuu CIUPTOB C
OpPraHMYEeCKMMH W MHHEPAJbHBIMU KHCIOTAaMH C O0Opa3oBaHUEM CIOXKHBIX 3(UPOB; B)
OKHUCJICHHE CIHMPTOB IMOJ JACUCTBUEM AMXpOMaTa WM MEpMaHraHaTa Kajus 10 KapOOHUIIbHBIX
coenuHeHnil. CKOpOCTh peakliuii, Ipu KOTOPbIX pa3pbiBaeTcs cBa3b O-H, ymensiaercs B psay:
MIEPBUYHBIE CIIUPTHI > BTOPUYHBIE > TPETUYHBIE.

2) Peakuuu comnpoBoxpaaromuecs paspbiBoMm cBsizu C-O: a) karaauTHueckas
JIeruaparanus ¢ o0pa3oBaHHEM AJIKEHOB (BHYTPUMOJICKYISIpHAs JAETHUApATAIMs) WM MPOCTHIX
a¢hupoB (MEKMOJIEKYIIIpHAs Aeruaparanus): 0) 3amenienue rpynmnsl -OH ramoreHoM, Harpumep
IpU JIEUCTBUU TaJIOTE€HOBOJIOPOJOB C 00pa3oBaHMEM aJKWirajgoreHua0B. CKOpOCTh peakluid,
IIpU KOTOPBIX pa3pbiBaeTcs cBsi3b C-O, yMEHbIIAETCS B PALY: TPETUUHbIE CIIUPTHI > BTOPUYHbBIE
> nepBuuHble. CIUPTHI SBIAIOTCS aM()OTEPHBIMU COSAMHEHUSIMH.

4.3 UHauBUAYAJIbHBIH MPOEKT

3anaHus 175 CTYIE€HTOB BBIAAIOTCA 10 CIEIYIOUM TEMaM:
1. Xumus Kamus 1 HaTpUs

Xumusi cepbl
Xumusd a3zora
XuMus yriaepoaa
Xumus docdopa
XumMmusi Maprasia
XuUMUsI KACIIOpoaa
Xumus xjopa
XuMuUs KpEMHHUS

. Xumus xkenesa

. XuMHs 30J10Ta

. Xumus cepedpa

. XUMHUSA KanbIlUs

. XUMHS aTFOMUHUS

. XUMHA Hoaa

CoNoORWN

e e o ol
OabdhwWNDE O

B nauane cemecTpa cTyJeHTaM BBIJA€TCS 3aJlaHUE B BUAE TEMbl WHIWBHIYalbHO, B
KOHIIE CEMECTpa CTY/IEHT IIPEIOCTABISAET N0KIaA, pedepaT 1 Mpe3eHTalusl Ha BHIOPaHHYIO TEMY.

Kpurepun oneHKH 10nycKa MHANBHAYAJIBHOI0 IPOEKTA K 3allUTe

KauecTBeHHas onieHka
Kpurepun o0pa3oBaTeNbHBIX
pE3yJIBTAaTOB

OTBeThbI Ha BOIPOCH! JIaHBI B MOJHOM 00bEME, BHICKa3bIBAHUS
CBSA3HbIE W JIOTUYHbIE, HCIOJIb30BaHA HayyHas JIEKCHKA,
npuBeneHsl npumepsl. [lpencraBnen pedepar, mokmag u Homnyiex
Mpe3eHTalus

HayuHas nekcuka He HCIob30BaHa, IPUMEPHI HE IPUBEICHBI.




OTBeThl Ha BOMPOCHI OTCYTCTBYIOT. Kakoil-mubo 3jieMEHT He

Henonymen
MIPE/ICTABJICH B PE3YJIbTaTE CEMECTPA

KpnTepnn OLCHKH OTBETOB 110 HHAUBHUAYAJBHOMY MIPOECKTY

KauecTBeHHas orjeHKa
Kpurepun 00pa3oBaTeNbHBIX
pe3yJabTaTOB

OTBeThl Ha BOIIPOCHI JaHbl B TIOJTHOM 00BbEME, BbICKA3bIBAHUS
CBA3HBIE W JIOTMYHBIE, HCIIOJb30BAHA HayyHas JIEKCHKA, OTtiinyHO
MIPUBE/ICHBI IPUMEPHI.

Bompoc packpeiT He B MOTHOM OOBEME, BBICKA3bIBAaHUS B
OCHOBHOM CBSI3HBIE U JIOTMYHBIC, HCIOJIb30BaHA Hay4dHas

Xopomo

JIEKCUKA, MpUBEAEHBbl MnpuMepbl. OTBETHI Ha  BOIPOCHI
CUTHAJIM3UPYIOT O HAJIMYMU IPOOIeMbl B TIOHUMaHHUH TEMBI.
OTBeTHl Ha BOIIPOCBI B 3HAUYUTECIFHOM CTEIEHH 3aBUCAT OT
IIOMOLIM CO CTOPOHBI IIpenojaBaTels. Bericka3biBanus

Y 10BIETBOPUTEILHO
HECBA3HBIC U HCIIOTHUYHBIC. Haquas[ JICKCHUKAa HE€ HCIIOJIb30BaHa,
IIPUMEpPB] HE IPUBEJICHBI.
OTBeTHI Ha BONIPOCHI OTCYTCTBYIOT. HeynoBaeTBOpUTENBHO

5 «3agaHus OTKPHITOrO M 3aKPBITOT0 THIA JIJIA MIPOBEPKHU OCTATOYHBIX 3HAHUIN»
TecTbI

Tum 3apaHuii: 3aKpbITHINA

Bapuant 3aganus 1.

Yro Ha3pIBacTCd XUMUYECKUM DJIEMEHTOM...

1. CemeiicTBO pa3HOPOIHBIX ATOMOB.

2. Bux aToMOB ¢ OIMHAKOBBIM MOJ0XKHUTEIBHBIM 3apsI0M sIpa.

3. COBOKYITHOCTH aTOMOB M MOJIEKYJI, B3SITHIX B CTEXHOMETPUIECKOM COOTHOIICHHUH.
4. Yucno yacTull, coepkKaluxcs B OJHOM I'paMMe JIFo00Tro BEIIeCTBa.
[TpaBUIBHBII OTBET: 2

Turm 3a1aHnii: 3aKpBITHIA

BapuanT 3ananus 2.

IIpu xakom m3 napeui B Poccuu nosBuiach nepsas anTeka...
1. TTerp 1

2. bopuc I'ogyHoB

3. Enu3zasera [letpoBHa

4. UBan ['po3Hblii

[TpaBunbHBI OTBET: 4

Tum 3agaHuii: 3aKpbITHINA

BapuanT 3ananus 3.

VKaKUTe MOPSJIOK PACTIONOKEHHS IEMEHTOB C HIEKTPOHHON KoHbUrypaiuei atoma - 4s> 4p°
IO MMOATPYIIIE CBEPXY BHU3 (cornacHo Tabiumie Menaeaeena)...
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[TpaBuibHeI oTBeT: 3,2,1,4

NS

Tun 3a7aHuii: 3aKPBITHINA

Bapuant 3aganus 4.

ABTOpPOM 3aKOHA COXPAHEHHMS MAaCChl BEIISCTB ABIIETCA. ..
1. ABoraapo

2. MenneneeB

3. JlomoHOCOB

4.Tecc

[TpaBuibHBII O0TBET:3

Tun 3agaHuii: 3aKPBITHINA

BapuanTt 3ananus 5.

Pacmosioxnre npencTaBiieHHbIE COEUHEHNS 0 Mepe YOBIBAHMS KOJIMYECTBA AaTOMOB VIVIEPOA B
COCTaBE BEIIECTBA...

1. IlenTan

2. I'excan

3. Meraun

4. Oxra"

[TpaBwibHEI oTBeT: 4,2,1,3

Tun 3a7aHuii: OTKPBITHINA

BapuanT 3aanus 6.

Cwmemtaymm 300r pacTBOopa MOYEBHMHEI ¢ MaccoBoi fojieit 20% u S00r pacTBopa 3TOM K€ COJIH C
MaccoBor goieit 40%. PaccunTaliTe MacCOBYIO JOJIIO COJIM B IOJYYSHHOM PACTBODE...

IIpaBUIBHBIN OTBET:
o= (300* 0,2 + 500*0,4) /(300+500) =0,325 (32,5%)

Tum 3a1aHni: OTKPBITHINA

BapuanT 3ananus 7.

CBolicTBa 2JIEMEHTOB, @ IOTOMY U CBOMCTBA 00pa3yeMbIX MMM MPOCTHIX U CJIOKHBIX TEJ, CTOAT B
IEPUOJUYECKON 3aBUCUMOCTH OT UX aTOMHOI'O BECAa — 3aKOH — IEPUOANYECKUIN 3aKOH.

ABTOD .

IIpaBuneHsbiil otBeT: JI.M. Menaenees.

Tum 3anaHnii: OTKPBITHIN

BapwuanT 3amanus 8.

Kaxoil 13 31eMEeHTOB NepPUOANYECKON CUCTEMBI SBJISIETCS CAMBIM CUIBHBIM BOCCTAHOBUTEJIEM. ..
[IpaBuIbHBIN OTBET: JIUTHI

Tum 3anaHnii: OTKPBITHIN

Bapwuanr 3amanus 9.

IIpu nermaparaliid BTOPHYHBIX M TPETHUYHBIX CIHUPTOB M TPHU JECTHAPOrajJOreHUPOBAHUHU
BTOPUYHBIX U TPETUYHBIX TaJON€HUIOB BOJOPOI OTIIENIIETCS NPEUMYIIIECTBEHHO OT HAMMEHEE
THAPOICHU3UPOBAHHOIO aTOMa YIiepoJia — 3TO MPaBHJo.........

[IpaBunbHBII OTBET: 3aiilieBa.




Twun 3a7aHuii: OTKPBITHIN

BapuanT 3aganus 10.

[Ipy OpucoeIMHEHNU NPOTOHHBIX KHCJIOT M BOJABI K HECHMMETPUYHBIM aJKeHaM M aJIKMHAM
aToOM BOJIOPOJAa IPUCOCAUHICTCS K HauOoJIee THAPOTCHU3UPOBAHHOMY aTOMY YIJIEpoja — 3TO

IIpaBunbpHBIN OTBET: MOPKOBHUKOBA.

Tun 3anaHuii: OTKPBITHIN

Bapuant 3amanus 11.

Hana peaknus: 3CH,=CH,+2KMnO4+4H,0=3CH,OH - CH,OH+2MnQO,+2KOH
ABTOpPOM JTaHHOU peakIiy SABJISICTCS. . ...

IIpaBUIBHBIN OTBET:

Barnep.

Tun 3a7aHuii: OTKPBITHINA
BapuanT 3aganus 12.

/O /O
H?,C—C\ +2 [Ag(NHg)g]OH — H?,C—C\ +2Ag|+3NH; + H,O
JlaHa peaknus : H ONH,4

Hanvmnre Ha3BaHue peakuuu
IIpaBUIBHBIN OTBET:

Peaxiusa «CepebpsiHOTO 3epKaay

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganus 13.

Kakoii Thn rubpuanM3alyy XapaKTepeH JUIs TPETHET0 BAJIEHTHOI'O COCTOSIHMS YIJIEPOA. ..
IIpaBUIBHBIN OTBET: Sp3 — rubpuuzanus.

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 14.

K kakomy Tuny ruaponusa npuHamiexuT cons AlCIs:

[IpaBUIBHBIN OTBET:

Conb 00pazoBaHa ci1abbIM OCHOBAaHHWEM U CHIIBHOW KUCIOTON — TUAPOIIN3 M0 KAaTHOHY.

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 15.

K xakomy THUITY THApOAM3a DpuHAIIEKHAT cob Na,COs:

[IpaBUIBHBIN OTBET:

Conb 00pa3oBaHa CHIIBHBIM OCHOBAHHE U CJIa00M KHCIOTON — THAPOIIU3 M0 aHUOHY.

Tun 3a1aHni: OTKPBITHINA

BapuanT 3aganus 16.

NOg+PZO§+. .. ..:NO+K2HP04+. ceee

Onpenenure OKUCIUTENb U BOCCTAHOBUTEIb
IIpaBUIBHBIN OTBET:

A30T — okuciuTenb, Gochop — BOCCTAHOBUTEI.



https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4

Tun 3agaHnii: OTKPBITHIN

Bapuant 3amanus 17.

NO+KCIO+....=KNO3+KCl+.....Onpeennure OKUCIUTENb U BOCCTAHOBUTEb.
[IpaBuiIbHBIN OTBET:

XJ0p - OKUCIIHTENh, a30T — BOCCTAHOBHUTEIIb.

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganus 18.

MoiJiekyaa ajJKaHa COOEPKUT 8 aTOMOB BOA0poaa. MoJisipHas Macca ajJKaHa paBHA...
[TpaBuiibHbII OTBET: 44

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganus 19.

Pacnonokurte npeicTaBIeHHbIE COSAMHEHUS 110 Mepe YObIBaHUS KOJIMYECTBA aTOMOB YIJIeposa B
cocrage BeniectBa U Ha3oBUTe UX: CHa, CsH1p, CeH14, CgHus.

IIpaBunbHbIl oTBeT: OkTaH ['ekcan [lentan MertaH.

Twun 3agaHuii: OTKPBITHIN

BapuanTt 3ananus 20.

Kakoii 13 31eMEHTOB HEPHOANIECKON CUCTEMEI SIBIISIETCS] CAMBIM CHJIBHBIM OKHACIUTEIIEM. ..
[TpaBunbHBIN OTBET: (TOP




