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1.001mme moJj10KeHUs

KoHTponbHO-OLIEHOUHBIE  CPECTBA

MMpE€aHa3HA4YCHEBI

JJIA

KOHTpOJISI U

OLCHKHU

00pa30oBaTeNbHBIX JOCTIXEHUN 00YyJarONIMXCsl, OCBOMBIINX Mporpammy aucuurummael CO.01.07

XUuMHs.

q)OHI[ OLCHOYHBIX CpPCACTB  BKJIKOYACT

KOHTPOJIbHO-OLICHOYHBIC

cpencTBa st

IPOBE/ICHUS TEKYILEro KOHTPOJISI ¥ IPOMEXKYTOUHON aTTecTalluu B popMe IK3aMeHa.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH TIPOBOJMTCA B TEYCHHE cCeMmecTpa B Qopme
HEPUOJIMYECKOTO BBIOOPOUYHOIO0 YCTHOIO ONpOCa MO NMPOWICHHBIM pa3jieiaM U KOHTpPOJIA 3a
BBIIIOJTHEHHUECM 3aI[aHI/II7I Ha Ha60paTOpHLIX 1 NPAKTUYICCKUX 3aHATHUAX.

2. Pe3yaibTaThl 0CBOECHMS JUCHUILINHBI, OJJIe:KAIMe TPOBEPKe

TeopeTqucxoﬁ u HpHKHaﬂHOﬁ XUMHUHU Hu
[TPUBHUAJIBHBIC Ha3BaHHA BCUICCTB, OTHOCAIIUXCA K

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

(hopMyJ1 HEOPraHMYECKHUX BELIECTB, MOJEKYJISPHBIX|
1 CTPYKTYpPHBIX (Pa3BEpHYTBHIX, COKPALEHHBIX U
CKENIETHBIX) (OpMyJI OpPraHMYECKUX BEIIECTB;
COCTaBJIATh YPABHEHMSI XUMHUYECKMX PpEaKUMd U
[PaCKpbIBaTb ~ MX  CYHIHOCTb.  OKHCIIMTEJIBHOA
BOCCTAHOBUTEIBHBIX peakuui IIOCPEACTBOM
COCTaBJICHHMSI ~ DJIGKTPOHHOro  0ajaHca  3THX|
[peakIMii; peakuuil HMOHHOrO OOMEHa IyTeM
COCTaBJICHUS] MX IMOJIHBIX U COKPALICHHBIX MOHHBIX
YPaBHEHUM;  peakuudl  TUAPOIN3a,  PEaKLUu
KOMITIIEKCOOOpa3oBaHus (Ha puMepe
FMJIPOKCOKOMIUIEKCOB ~ IIMHKA W aJIIOMHMHUA);
[TOATBEPKIATh XapaKkTepHbIe XUMHYECKHE
CBOMCTBA BEILECTB COOTBETCTBYIOIIUMHU
DKCIIEpUMEHTaMU W 3alUCAMU  YpaBHEHUH
XUMHYECKHX PEAKIIM;

JaHHBIX U UX PACUCT
B COOTBCTCTBHH C

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

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

1) BBIABIATH XapaKTEepHbIE IpPU3HAKU U| - nposeaecHue - llepuoanuecknii
B3aMMOCBSI3b W3YYEHHBIX T[OHSATUH, NPUMEHSATH| XUMHYECKHX YCTHBIN OIIpOC
COOTBETCTBYIOLIME  MOHATHS NpPU  ONUCAHHUM| peaKUuid no |- HaGmronenue u
CTPOCHHSI U  CBONCTB  HEOPraHUYECKUX  H| MOIYUYEHUIO M [ollEHKa KayecTBa
OpPraHMYECKUX BEIIECTB W HX [PEBPALICHUM;| NPUMEHEHUIO [paboT Ha
BBISBIIATH B3aMMOCBSI3b XMMHYECKHUX 3HAHUW C| OpraHUYECKUX U |[1abopaToOpHBIX U
ITOHATUAMU nu HpeIICTaBJICHI/ISIMI/I [[pyrI/IX HCOpFaHI/I‘ICCKI/IX HpaKTI/I‘IeCKI/IX
peaMeToB I 0oJiee OCO3HAHHOTO MOHMMAHHS H| BEIIECTB; 3aHATHAX
OOBSICHEHHUSI CYIIHOCTH MaTepUaIbHOTO CIUHCTBA| - pacuetr | Kontpomn
MUpa; HCIIOIb30BaTh CHCTEMHBIC XUMHUYECKHE| KOHIICHTpAIUil CaMOCTOSTENLHON
BHAHWUA [ OOBACHEHUS U IPOTHO3UPOBAHUS| BELIECTB [pabOoThI
SIBJICHUH, HMEIOIINX €CTECTBEHHOHAYYHYIO| Pa3IMYHBIMU —JK3aMeH
[pUpony; METOIaMHU;

2) HCITOJI30BaTh HauMCHOBaHUS| -aHaJIN3
XUMHUYCCKUX COC}II/IHGHI/IfI MC)KILYHaPOI[HOFO COHO34 3KCHepI/IM€HTaJ'II>HI>IX




3) ximaccupuIUpoBaTh HEOPTAaHUYECKUE H
OpraHUYECKUE BEIECTBA M XUMHYECKUE DPEaKLuH,
CaMOCTOSITENIbHO BBIOUpATh OCHOBAHUS U KPUTEPUU
U KJIacCH(PHMKAMKM  M3YYaeMbIX XMMUYECKHUX|
00BEKTOB; XapaKTepU30BaTh COCTaB U Ba)KHEUIIHE
CBOMCTBA BEILECTB, IIPUHAUIEKALUX K|
OINpeieNIeHHBIM KJIaccaM M TPYIaM COEIWHEHUN
(mpocThie BelIecTBa, OKCUABI, TUAPOKCHIIBI, COJIH;
YTJIEBOIOPOABI, TPOCThIE 3(DUPBI, CIUPTHI, (HEHOIIBL,
QIIbJICTU/IBI, KETOHBI, KapOOHOBBIE  KHCIIOTHI,
CIIOKHBbIE 3(QUPBI, KUPBI, YIJICBOJbI, AaMHHBI,
AMHHOKHUCIIOTBI, O€JKH); NPUMEHATh 3HAHUS O
cocTaBe u CBOMCTBax BEIIECTB IS
HKCIIEPUMEHTATBHOM MIPOBEPKH THIIOTE3
OTHOCUTEJIbHO  3aKOHOMEPHOCTEHl  MpOTeKaHHs]
XUMAYECKHX  PEaKUMd W  MPOTHO3UPOBAHUS
BO3MOYKHOCTEH MX OCYILIECTBICHHUS;

4)chopmMupoBaHHOCTH YMCHHMA
[10/ITBEPIKIaTh Ha KOHKPETHBIX IPUMEpax XapakTep,
3aBHCHMOCTH PEaKIMOHHON CIIOCOOHOCTH

OpraHUYECKUX COCAMHEHUN OT KPATHOCTH W THUIIA
KoBasieHTHOM cBsi3u (" " u ""), B3aUMHOTO BIUSHUS
ATOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX; a TaKXKe OT|
0coOeHHOCTEH peanu3anu Pa3IUYHBIX
MEXaHHU3MOB IIPOTEKAHUS PEAKIU;

5) xapakTepu30BaTh AIEKTPOHHOE CTPOCHHE
ATOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH)
1 MOHOB XMMHMUYECKHX 3JeMEHTOB | - 4 mepuoaoB
[lepuonuueckor cuctemsnl J.MI. MeHneneera n ux

n.n

BaJICHTHBIE BO3MOKHOCTH, UCTIOJB3Ys TOHSATHS "s",
"p", "d-anekTpoHHBIC" OpPOHTAIIH, YHEPrETHUCCKUE
YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX|
MU COeTMHEHNH 110 TIEPHOJIaM U TPYIITIaM;

6)B1aJileHHe CUCTEMOI 3HaHWM O MeTojax
Hay4YHOT O MO3HAHUS SIBJICHUI HPUPO/IBI,
MCTIONB3yEeMBIX B  ©CTECTBEHHBIX HayKaX U
YMEHUSMH ~ NPUMEHATh  3TH  3HaHUSA  IIpH|
HKCIIEPUMEHTATHHOM HCCIIEIOBAHUH BEIIECTB U NI
OOBSICHEHUS! XUMHUYECKUX SBJICHUH, HMEIOIINX|
MECTO B TIPUPOJAE NPAKTUYECKOH JIEATEIHHOCTH
YEJIOBEKA U B MIOBCEIHEBHON KU3HH;

7) TPOBOIAUTH pacyeThl MO XHUMHUYECKHM
(dbopMyIaM U ypaBHEHHUSIM XUMHUYECKHUX PEaKLUil C
MCIIOJIb30BaHUEM (PU3MUECKUX BETUYMH (MaccChl,
o0beMa ra3os, KOJINYECTBA BEIIECTBA),
XapaKTepU3YIOIINX BENIECTBA C KOJIMYECTBEHHOM|
CTOPOHBI: pacueTsl M0 HAXO0XKJICHUIO XMMHUYECKOH|
(dbopMynBl  BelIeCcTBa; pacdyeThl Macchl (oObeMma,
KOJIMYEeCTBA BEIIECTBA) MPOAYKTa DPEAKLUHU, €CIU
OJTHO M3 ICXOJHBIX BEIIECTB JaHO B BHJE PACTBOPA]
C OIPEIEICHHOM MacCOBOM I0JE€H PaCTBOPEHHOI'O




BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH);
[pacdeThl MacCOBOW WM OOBEMHOHN JOJNM BBIXO/A
[IPOJyKTa PEaKIMH; pacueThl TEIIoBoro >Pdexrta
[peakinii, 00bEMHBIX OTHOIICHUIA T'a30B;

8) MpOrHO3UPOBATH, AHAJIU3UPOBATH M|

OLICHUBATh c MO3ULUI JKOJIOTMYECKOU
0€30MacCHOCTH MIOCJIE/ICTBHS ObITOBOM )71
[IPOM3BOJICTBEHHOM  JIEATEIbHOCTH  4YeJIOBEKa,
CBSI3aHHOM c nepepadoTKOH BEIIIECTB;

MCII0/Ib30BaTh IMOJYYCHHBIC 3HAHUS IS PUHATUS
[PaMOTHBIX pEIIeHUuH MpolieM B CHUTYyalUsX,
CBSI3aHHBIX C XHMHUCH;

9)chopmupoBaHHOCTH yMEHUH
CaMOCTOATENIbHO  IUIAHUPOBAaTh M IMPOBOJUTH
XUMHYECKUI SKCIIEPUMEHT (IIOJTydYeHUE U U3yUeHUE
CBOWCTB  HEOPraHWYECKUX M  OPraHUYECKHUX
BEIIECTB, KAUYECTBEHHBIC PEAKIIMU YIIIEBOJAOPOIOB
[PA3IMYHBIX KJIACCOB U  KHUCJIOPOJCOICPKaIIUX|
OpraHUYECKUX BEIIIECTB, pelieHue
PKCIICPUMEHTAIIBHBIX 33/1ad 10 PaclO3HABaHUIO
HEOPraHMYECKUX W OPraHUYECKUX BEIIECTB) C
COOJIFO/ICHHEM TpaBUJI OE30MIacCHOTO OOpAaIICHHUs C
BellecTBAMH U J1a0OPATOPHBIM 00OPYIOBAHUEM,
(hopMyIIMpOBaTh eI MCCJICI0BAHMS,
[pPEeIOCTaBIATh B Pa3IU4HONl (opme pe3ynbTaThl
PKCIICPUMEHTA, aHAIM3UPOBATh U OICHUBATH HX
ITOCTOBEPHOCTb;

10)  ocymiecTBisATh  II€JICHAINIPABICHHBIMH]
[MOMCK XUMHUYECKOW HH(MOpPMALUU B Pa3IMYHBIX
cTOYHUKAax  (HaydHas W ydeOHO-HayuHas
muTepaTypa, CpencTBa MaccoBoi HMH(opmammu,
cetb  MHTepHeT W Apyrue),  KPUTHUUYECKU
QHAIM3UPOBATh  XUMHUYECKYI0  HH(OpMAIHIO,
rnepepabaTbiBaTh €€ M HCIOJB30BaTh B
COOTBETCTBHUHU C MTOCTABIEHHON y4eOHOM 3a/1a4eii;

11) oco3HaBaTh OMacHOCTh BO3JIEHCTBUS HA
PKUBBIE  OPTaHU3MBI  OIPEICIICHHBIX  BEIIECTB,
MOHMMasli ~ CMBICT  TOKaszareds  MpeleinbHOH
TOMyCTUMOW  KOHIIGHTpPAIlMK, ¢ TOSCHATh HQ|
[puMepax CIOoCOObI YMEHbIIIEHUS "
[pEAOTBPAIIEHNsT WX BPEIHOTO BO3JICUCTBHS HA|
OpraHu3M YeJIOBEKa.

3HaThb:

1) chopMUPOBAaHHOCTh MPEICTABICHUI: O
MaTepHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
I [03HABAEMOCTH SIBJICHUW IPUPOABL, O MECTE M
3HAYEHWH XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK
ee poau B O00OECIEYeHHH YCTOHYMBOTO pPa3BUTHS
JeJIOBCUCCTBA: B peleHnmn npobem
PKOJIOTUYECKOM, DHEPreTUYECKOM W  MHIIEBOM

- OCHOBHEBIC 3aKOHEBI
XHAMHUU,

- OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX |
OpraHNYeCcKuX
COCIUHECHMI;

- CBOMCTBaA
OCHOBHBIX  KJIACCOB

— Ilepuoanuecknii
[YCTHBIM OIIpOC

— HaOmronenue u
OLIEHKA KauecTBa
[paboT Ha
mabopaTOPHBIX U
MPaKTHYECKUX
BaHATHAX




0€30IIaCHOCTH, B Pa3BUTHM MEIULMHBI, CO31aHUU
HOBBIX MaTepUAJIOB, HOBBIX HCTOYHHKOB SHEPIHH, 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 W BO30YXKIECHHOE
COCTOSIHME  aToMa, TIHMOpuIu3alus  aTOMHBIX|
opOutaneii, xumuueckas cBsa3b (" " u "", KpaTHbIe
CBSI3U), MOJIApHAs KOHLEHTpALMs, CTPYKTypHas
(bopmyna, U30MEpHs (cTpykTypHas,
reomeTpuueckas  (LMC-TpaHC-U30MEpUsi),  TUIIb]
XUMAYECKHX peaknuid (TroMOo- W TeTepOreHHBIE,

"nn

0OpaTUMBbIe u HEoOpaTUMBbIe), pacTBOPHI
(MCTHUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KpUCTaJIOTUIPATHI, CTEIEHb JIMCCOLIMALINY,
PIIEKTPOJIN3, KPEKUHI, pPU(OPMUHI); TEOPUH U
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUYECKUE
BHAaHUS, JIeKallue B OCHOBE  ITOHMMaHUS
[PUYMHHOCTY M CHCTEMHOCTH  XMMHUYECKHX|

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

MCXaHH3Max XUMHNYCCKUX peaKHI/Iﬁ,
[TCPMOINMHAMHUYCCKUX u KHHCTHYCCKHX]
3AKOHOMCPHOCTAX HUX IIPOTCKAHUS, O XUMHYCCKOM|
[PABHOBCCHH, JAUCTICPCHBIX CHCTEMaAX,

(l)aKTOJ'IOFI/I‘lCCKI/IC CBCACHUA O CBOP’ICTBaX, COCTaBc,
ITOJIYYCHHU N n 0e30macHOM HCITIOJIB30BaHHUH
BaXKHEHUIITUX HCOPraHNM4YCCKUX U OPraHUYCCKHUX
BCILICCTB B 6I>ITy n HpaKTH‘IGCKOﬁ JACATCIIBHOCTH

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

MeTaHou1a, nepepaboTku HeTH).

OpTraHUYECKUX i
HEOPTaHHYECKUX
COCIUHCHHI,

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

- TEXHOJIOTHIO
BBIIOIHEHUS
peakuuii
B3aMMOICHCTBUSI
XAMUYECKHUX
BEIIICCTB.

— KonTponb
CaMOCTOATEIIbHON
[pabOThI

— DK3aMeH

3. KOHTPO/IbHO-0LCHOYHBbIE MaTePHAJIbl TEKYIEr0 KOHTPOJIS

B kaduectBe KOHTPOJIbHO-OLCHOYHBIX MAaTCPUAJIOB TEKYIIECTO KOHTPOJIA UCIIOJIB3YHOTCA:

3.1. Ilepuoanueckuii yCTHBII ONpoc

Pa3zgen 1 OcHoBHEBIE 32KOHBI XUMHH

1. Hcropus pa3BUTHS XUMHUH.




Meron nonypeaxkui.
TennoBoii 3QPeKT XUMUISCKUX PEAKITUH.
DKBUBAJICHT COJIM, OCHOBAHUSI, KHCIIOTHI.
CrpoeHune KOMILJIEKCHBIX COEIUHEHNN.
MeToa 31eKTpOHHO-HOHHOTO0AITaH a.
[Topsimok 3anoTHEHUS IEKTPOHHBIXOpOUTAIICH.
Bonpopoanslil nokasarenib pacTBOPOB
OCo0eHHOCTH CTPOCHHUST aTOMOB (-3JIEMEHTOB.

. Meroap! onpenenenus pH cpeasl.

. BUapI XuUMHU4ecKon CBS3U.

. Teopust OBP.

. Kitaccel Heopranm4eckux COeIMHEHUM.

. Bugel runponusa.

. Bnusinue cpenpl Ha npotekanue OBP.

. Bupl koHUEHTpaLMil.

. YCI0BUS IPOTEKaHUS XUMUYECKUX PEAKIUH.

. IIpaBuno XyHna, npasuwio KileukoBckoro.

. Bonopoanas u metainnyeckas CBs3b.

. Teopus 2IEKTPOIIUTUYECKON JUCCOLMALINH.

. Auccounanus, KOHCTaHTa IUCCOLUALINH.

. I'maponns, KOHCTaHTa THAPOJIU3A.

. Ilepnognueckas 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 koHIIEHTpaIuii.

Pa3nes 2 Heopranuyeckasi Xumusl.

1. KakoBa anexkTpoHHast KOH(pHUTypalus aToMOB deMeHTOB 7-i1 rpynmbl? Kakue crenenu
OKHMCIICHMsI XapaKTepHbl A 3THX dneMeHToB? [IpuBenure mnpuMepsl COEIUHEHHUH STHX
DIIEMEHTOB B PA3IMYHBIX CTETICHAX OKHCIICHUSI.

2. Kak wmenstorcst no rpymmne F-CI-Br-1: a) pamuycel atomoB, 0) mepBblii MOTECHIHAT
MOHU3AINH, B) SJIEKTPOOTPUIIATETLHOCTh AaTOMOB?

3. Kakue u3 mepeyrcieHHBIX coequHeHni BcTpeuarotes B mpupoae: NaF, CaF2, NaCl,
HCI, KCIO3, Br2, NaBr, NaBrO4, Nal, NalO3? Kak moiy4aioT rajoreHbl B BHE MPOCTHIX
BEIIECTB B IMPOMBILIUIEHHOCTH U B Jlaboparopuu? Hammmmre ypaBHEHHS COOTBETCTBYIOLIMX
peaKunii.

4. Kak W3MEHSIOTCS OKHCIHTEIbHBIE CBOWCTBA B psay ramorenoB F2-Cl2-Br2-12?
[IpowsmrocTpupyiTe 3Ty 3aKOHOMEPHOCTD IPUMEPAMU XUMUYECKUX PEAKIUH.

5. B uem nposBISAOTCS 0COOEHHOCTH (PTOpa MO CPaBHEHUIO C APYTUMH TajoreHamMu?
JUIs  OKHCIHMTENhHO-BOCCTAHOBUTEIBHBIX — IPOIECCOB  HAMMIIUTE DJIEKTPOHHO-  HOHHBIE
YpaBHEHHS MTOTyPEAKIIUHA.

6. Kak w3mensercs B psay ranorenoBogopogoBHF-HCI-HBr-HI: a) wexaromuoe
paccTosiHue, 0) MPOYHOCTD CBSA3H, B) KMCIOTHBIE CBOMCTBA X PACTBOPOB B Bojie?

7. Kak u3MEHSIOTCSI BOCCTAHOBHUTEIIbHBIE CBOWCTBA B psiny ranoreHoBoaopoaoBHF-HCI-
HBr-HI? IpoummoctpupyiiTe 3Ty 3aKOHOMEPHOCTh IPUMEPAMU XUMHUYECKUX PEaKIIHH.

8. Kak monywaroT ramoreHBogopoabl? JJi1 OKHCIMTENIbHO- BOCCTAHOBHUTEIBHBIX
IPOIIECCOB HAMUIINTE 3JICKTPOHHO-UOHHbIE YPAaBHEHUS MOTYPEAKIIUHA.

9. Kak ramoreHsl pearupyioT ¢ Bojaou? Hamuimmre ypaBHEHHS COOTBETCTBYIOIIMX
peakuuii. JlaiiTe onpeneneHne peakuy JUCTIPOIIOPIHOHUPOBAHMSL.



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

11. Kak mensiercst cuna kuciot B 7 psay HCIO-HCIO2-HCIO3-HCI04?

12. Hua xakoit comu, KCIO wmmm KCIO3, 3nauenwe pH pacTBOpOB ¢ OJMHAKOBOI
KOHIIEHTpauuei 0yaer 6oblie, mouemy?

13. Kak menstoTcst okucanTenbhbie coiictBa B psaay HCIO-HCIO2-HCIO3-HCI04?

14. ComnocraBpte 10 psigy okcokucioTHCIO3-HBrO3-HIO3: a) oxucnutenbHbie
CBOMCTBa, 0) KHUCIOTHBIE CBOMCTBA, B) TEPMMUECKYI0 ycToWuuBocThb. IlpuBeaure npumeps
B3aMMOJEHCTBUS 3TUX KUCIOT ¢ |2. Hanuimure ypaBHEHUSI COOTBETCTBYIOIINX PEAKLINM.

15. TIIpemnoxkure cmocod monyuenuss KICI4e2H20, wcmons3ys B KadecTBe
enuHCTBeHHOTO McTouHKKa xyopa KCl, a B kadecTBe eauHCTBEHHOTrO MctouHuka nojaa — Kl. a)
Hanummre ypaBHEeHHs BceX peakUUil M yKakuTe yciaoBUs HX mpoBeaeHus. 6) Hamummwmre
YpaBHEHHs PEaKUUil B3aMMOJICHCTBHS 3TOTO COCAMHEHHUS C M30BITKOM BOJBI M C PacTBOPOM
KOH.

16. IlpuBenure mnpumepsl (TaJOreHHUIbI, OKCHABI, TUAPUABI) OJIM3KUX CBOWCTB
coeMHEHUI Oopa M KpEeMHMs W Pa3iuuus B CBOWCTBaX OJHOTUIIHBIX COEJUHEHUH yriepona.
Hanumure ypaBHEHUSI COOTBETCTBYIOLIMX PEAKIIUH.

17. O6bscHUTE, MOXKHO JIM XpaHUTH IJ1aBUKOBYIO kucioty (HF) B cTexnsnHOM nmocyne?
ITouemy

18. IIpemnoxxure HECKOIBKO CHOCOOOB IEpeBoJa B pacTBOpUMBIE 2-4 COEAMHEHUS
okcuaa kpemuusi SiO2. Hanummre ypaBHEHHs BCeX MPEUIOKCHHBIX Bamu peakumi, yKaxute
YCIIOBUS UX IIPOBE/ICHUS.

19. XapakrepHsl Ju a8 coeAuHeHM sneMeHToB 4-i rpynnsl OBP? [lpusenute
HpUMEPHI.

20. UsBectHo, uro B psaay saementoB Si, Ge, Sn, Pb ycroiuuBoCTh COeMHEHHH B
HU3LIEH TOJ0KUTEIbHOM CTENIEHN OKUCIIEHUs yBEeIMUUBaeTcs. JJoKaXuTe ypaBHEHUSIMH.

21. oarBepaute ycroitunBocTh PH2+ ypaBHenusmu peakiun PhO2 ¢ HCI. Tpusenute
npumep apyroit rpymnmsl Ilepuonnyeckoil cucteMbl, B KOTOPOW CYILECTBYET Takas e
3aKOHOMEPHOCTb.

22. OOwsicHuTe, TouYeMy Ui pasfencHus cMecu cynbhumoB PbS u Sh2S3 moxHO
ucrosp3oBath pactBopsl cynbhuma (NH4)2S wnmm nomucyneduma (NH4)2S2. Hanwumwmre
YPaBHEHHsI COOTBETCTBYIOIIUX PEAKIIMH.

23. Hanumure ypaBHenue peakiuu B3aumozaenicteus Na2[Sn(OH)4] ¢ Bi(OH)3.

24. MWcnonp3ys B KauecTBe IpUMepa LMWHK W Melb, HAIUIIUTE YPaBHEHUS
B3aUMOJICHCTBUS METaJIa C A30THOM KUCIOTOM paznuyHoi KoHIeHTpaun: 2, 30, 60%.

25. Kak u3MeHSIOTCsSI BOoCCTaHOBUTENbHbIE cBolicTBa B psimy NH3-PH3-AsH3-SbH3-
BiH3? [MoarBepaute oTBET MpuMepaMu XumMudeckux peakimii. Kak momywator PH3 u SbH3?

26. B Tpex mpobupkax 6e3 3TUKeTOK HaxoasTcs pacTBopsl coneit: NaH2PO2, Na2SO3 u
Na2H2P207. Tlpemioxure XUMUYECKHH CIIOCO0 OMPENCIICHUS COJCPKUMOTO  KaKIOu
npobupku. Hamummre mocienoBaTenbHO ypaBHEHHs BCEX IpeUIOKEHHBIX Bamu peakiuil u
YKQKUTE, HA OCHOBAHUM KAKHUX CBOMCTB BbI pacrno3Hany Kaxxayr U3 COJEH.

27. Kakue mporiecchl mpoTekarot npu B3aumoeiictsuu BF3, BCI3, SiF4, SiCl4 ¢ Bomoii?
Kakne komIieKCHBIE YacTHIIBI 00pa3yroTcs BO (GTOPHIHBIX pacTBopax? Hamummre ypaBHEHUsS
COOTBETCTBYIOLIMX peakuuii. KakoBa peakiius cpebl MOIydyuBIIMXCS pacTBOpoB: pH7?

28. U3BecTHO, 4TO B psay 3aeMeHToB P-AS—Sb—Bi ycTOHYMBOCT COeTMHEHUI B BBICIICH
CTETIEHU OKMCJIeHUs yMeHblIaeTcs. KakoB cocTaB coemuHeHnH, 00pa3yromuxcs Ipy TOPEHUH Ha
BO3yxe Qocdopa, MbIIbIKA, CypbMbI, BUCMYTa?

29. Kak MeHsOTCS  OKHUCIMTENbHble  cBoiictBa B psagy  HNO2-HNO3?
[TpomutrocTpUpyiTE OTBET MpPUMEPAMH XMMHUYECKUX peakIii pa30aBICHHBIX PAaCTBOPOB THX
KHACJIOT C OAHMM U TeM >K€ BOCCTaHOBUTeseM. Hamummre 37eKTpOHHO-MOHHBIE YpaBHEHMS
MOTYpPEAKIIHIA



30. Kakue npoueccsl porekarot npu B3aumoaeiicteuu BF3, BCI3, SiF4, SiCl4 ¢ Bogoii?
Kakne kommiekcHble 4acTHIbl 00pa3zyroTcs BO GTOPUAHBIX pacTBopax? Hamummre ypaBHeHus
COOTBETCTBYIOIUX peakunid. KakoBapeakuuscpeaplnoiayduBmmxcspactsopos: pH7?

Pazjnen 3 Opranuyveckasi XumMus

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

2. Oco0eHHOCTH COeIMHEHUH YITIEpO/1a, MX MHOr0o0pasye U poiib B )KUBOM MPUPOJIE.

3. OcHoBHbI€ TT0J10KeHUsI Teopuu bytnepona.

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

5. SBnenue 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. DIIEKTPOHHOE CTPOCHHUE.

) Anxensl. ['omonormyeckuii psa. M3omepusi: CTpyKTypHass M MPOCTPAHCTBEHHASI.
Crioco0bl MOTy4eHH s, CBOMCTBA. DIIEKTPOHHOE CTPOSHHE IBOWHOM CBSI3H.

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

11. AnkuHbl. ['OMONIOrMYECKMH psAZl, CTPOEHHUE, M30MEPHs, METOIbI IOIyYEHHS,

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

12, Cruptel. Onpenenenvie. [IpenenbHble OJHOATOMHBIE CHUPTHL. ['oMosoruueckuit
psl,  HOMEHKJIATypa,  M30MEpHs,  METOAbl  IOJy4eHHs,  XMMHUYECKME  CBOICTBA,
[PUMEHEHHUE.

13. Cruprel.  [IByxatomusle. IlpeacraBurenn. HomeHknarypa, MeTOAbI IOIYy4EHUS,

XUMUYECKUE CBOWCTBA, IPUMEHEHHE.

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

15. Anmpaerunpl.  Onpenenenue. ['OMONOTMUYECKHIT Psii  TIPENCIBHBIX — allbJACTH]IOB,
HOMEHKJIaTypa, U30MEpHUsl, METObI MTOTyUECHUSI.

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

17. Anpnerunel.  Omnpenenenue. ['omMonormueckuit  psii  HpeNeNbHBIX — AlbAETUIOB.
XVWMHUYECKHE CBOMCTBA /peakiiy 3aMEIICHUs, TMOJMMEpPU3allii, ajibJA0JbHO-
KPOTOHOBOM KOHEHCAIMH/.

18. Keronsl. Onpenenenuie. ['oMOIIOTHYECKHiA psiT KETOHOB, HOMEHKJIATYPa, H30MEPHS, METOIbI
TIOJTY4EHHUSL.

19. Kap6onosbie kuciotsl. OMHOOCHOBHBIE NpeaenbHble. Onpenenenue. ['oMonornyeckuii ps,
HOMEHKJIATypa, N30MEPHsl, METObI ITOJTyYEHUS.

20. KapGoHoBble kuca0Thl. OHOOCHOBHBIE TIpenebHbIe. Onpenenenne. I omonornaeckuii ps,
HOMEHKJIAaTypa, n3oMepus. XuMudeckue cpoiictea. [Ipumenenue.

Pa3znen 4 Hauaia XuMH4YecKoro aHajmsa
Knaccudukanmst MeTo 0B aHam3a.
OCHOBHbIE IOHATHUS U XapAKTEPUCTHUKA B KAUECTBEHHOM aHaJIU3e.
Knaccudukanmst MeTo10B aHaM3a.
Buasl kauecTBEHHOI0O aHAIN3a.
OcHoBHBIE TPeOOBAHUS K aHATUTHYCCKUM PEAKITHSM.
Ktl rpynmel. Pearent. XapakrepHble peakiuu.
Ktll rpynmel. Pearent. XapakTepHble peakiuu.

NoabkowhE



8. Ktlll rpynmel. Pearent. XapakTepHble peakIi.

9. Anl rpynmel. Pearent. XapaktepHble peakiuu.

10. Anll rpynmel. Pearent. XapakTepHble peakiuu.

11. Anlll rpynmel. PearenT. XapakTepHble peakiium.

12. OcobGeHHOCTH aHATTUTUYECKUX PEaKIUil U CIIOCOOBI UX BBIMOJIHEHUS.

13. JlabopatopHoe 060pyI0BaHUE U TEXHHUKA MPOBEACHUS KaueCTBEHHOTO aHAIH3a.

14. O6mue noHATHs KOJMYECTBEHHOT0 aHanu3a. Ero 3axaumn.

15. CoBpemenHas kinaccuukaiys METOAO0B KOJIMYECTBEHHOTO aHAIN3a.

16. JlabopaTropHoe 000pyIOBaHUE U TEXHHUKA IMPOBEACHUS KOJTHMYECTBEHHOTO
aHanM3a.

Kputepuu oieHKH yCTHBIX OTBETOB

KayecTBeHHas oLieHKa
Kpurepun o0pa3oBaTeNbHbIX
pe3yJbTaToB

OTBeTHI Ha BOMPOCH! IaHBI B IMOJIHOM 00BbEME, BHICKA3bIBAHUS
CBA3HBIC U JIOTMYHBIC, HCIIOIb30BAHA Hay4yHas JIEKCHUKA, OtiinyHO
IIPUBEJICHBI IPUMEPHI.

BOHpOC PaCKpLIT HE B IIOJHOM O6’beMe, BBICKAa3bIBaHHUA B
OCHOBHOM CBAA3HBIC MW JIOTUYHBIC, MCIIOJIb30BAHA HaydHas

Xopomo

JIEKCUKA, TMpuUBENEHBbl npuMmepbl. OTBETBI Ha  BOIPOCHI
CUTHAJIM3UPYIOT O HAJINYNU HpO6JI€MI)I B IIOHUMAaHUU TEMBI.
OTBeTpl Ha BONPOCHI B 3HAYUTEIBHOW CTENEHU 3aBUCIT OT
IOMOIIM CO CTOPOHBI IIPENOJaBaTENs. Bricka3biBaHus

Y 10BIIETBOPUTEIBLHO
HECBSI3HbIC U HeslornuHble. Hay4Has 1eKcuKa HE MCIIONIb30BaHa,
HPUMEPHI HE IPUBEIEHBL.
OTBeTHI Ha BONIPOCHI OTCYTCTBYIOT. HeynoBneTBOpUTENBHO

3.2. [Ipumep 3a1aHNi KOJIJIOKBHYMA

KosutokBuym 1

Bapuanr 0
1. VYcnoBus npoTrekaHus XUMHYECKUX PEaKIIHA.
2. YcnoBusi HEOOPATUMOCTH XUMHUYECKUX PEaKIIUH.

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

4. HanumuTe MONHYIO 3JIEKTPOHHYIO (POpMyTy, pacmpeleiuTe BaJCHTHBIE AIEKTPOHBI MO
KBAaHTOBBIM SYCHKaM, YKaKHTE BO3MOXHBIE CTENIEHW OKHUCIICHHUS, OKCHJbI, THAPHUIIBI,
TUAPOKCHU/IBI, KUCTIOTHI U o Juist 3neMeHnTa Ne 30

5. As(OH)3+H3POs=.....Hanummmure ypaBHEHUS pEaKIUil IMOJYyYCHHS BCEX BO3MOMKHBIX
coJieil B MOJIEKYJISIpHOM 1 MoHHOU dopme. HazoBure conu.

KonnoxBuym Ne2
Bapuant Ne0

1. Knaccudukamus coyeil B THAPOIN3E
2. Kak mensiorcst okucnutenbhbie cBoiictsa B psay HCIO-HCIO2-HCIO3-HCIO4




Kakoe koiaruecTBO BemecTBa KMUCIOPOAa HEOOX0AUMO Ui CrOpaHus 54 T adroMUHUA?
Kaxkas Mmacca okcuza amtoMuHIS 00pa3yeTcs Ipy B3auMoieicTBUM aimtoMuHus ¢ 0,5 MoJib
kucnopona? Paccumrait pH pactBOpa ruapokapOoOHaTa Kallvs, €CIH KOHIICHTPAIIHs
nonos OH™ 0,0003 Momb/n

5. Hamumwure ypaBHEHUs peakUuil M 3JI€KTPOHHO-WOHHBIE YpaBHEHUS MOJypeakUui AJis
CJEIYIOLIUX IIPOLIECCOB:

How

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

KosnokBuym 3
Bapuant 0

1. OcHoBHbIE ONOXEHUS Teopuu byTieposa.

2. Crmuptel. Ompenenenue. llpenenpHple OMHOATOMHBIC CHUPTHL [ OMOJOTUYECKHA PSI,
HOMEHKJIaTypa, U30MEpHUsl, METOABI MOTYYECHHUS.

IIpaBriio MOpKOBHUKOBA.

HazoBure coemunenue mo MIOITAK:

HOOC - CH; — C—-CH2—- COOH
|

~w

OH

COOH
5. Hanmmmwre rpadudeckyro popMyiTy SHTapHON KHUCIOTHI.

KosnoxkBuym Ned
Bapuant Ne0
Knaccugukarus MeTo/10B aHaIN3A.
Buzbl KaueCTBEHHOTO aHAIU3A.
Ktl rpynnsl. Pearent. XapakTepHble peakiii.
Anl rpynnsl. Pearent. XapaktepHble peakiuu.
JlaGopaTtopHoe 000py10BaHHE U TEXHUKA MIPOBE/ICHUS KAaUeCTBEHHOTO aHAIIN3A.

agrwdE

KpuTepnn OLC€HKH KOJUVIOKBHUYMAaA

85-100% mpaBUIBHBIX OTBETOB — 5 OAJLIOB;
75-84% mpaBUIIBHBIX OTBETOB — 4 Oaa;
55-74% npaBUIIbHBIX OTBETOB — 3 Oasia;
Menee 55% npaBUIIBHBIX OTBETOB — 2 Gasuia.

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 CcTyAaeHTaM BbAA€TCA 3aJaHUE B BUAE TEMbl WHIUBUAYAIbHO, B
KOHIIE CEMECTpPa CTYACHT HMPEAOCTABISAET JOKIAA, pedepar 1 Mpe3eHTalusl Ha BEBIOPaHHYIO TEMY.

Kputepun onieHKkr HHAMBUAYAJIbHOIO MPOEKTA

KayecTBeHHas oLieHKa
Kpurepun o0pa3oBaTeNbHbIX
pe3yJbTaToB

OTBeTHl Ha BOIIPOCHI JaHbI B TIOJTHOM 00BbEME, BBHICKA3BIBAHUS
CBA3HBIC W JIOTMYHBIE, HCIIOIb30BAHA Hay4yHas JIEKCHKAa,
npuBeaeHbl npumepbl. [IpeacraBnen pedepaT, nokiag u 3auTeHo
MPE3CHTAIIHS

Hayunas jiekcrka He UCIOJIb30BaHa, IPUMEPHI HE MPUBEICHBI.

OTtBeThl Ha BONPOCHI OTCYTCTBYIOT. Kakoi-nmubo 3nemMeHT He
IPEJICTABJIEH B PE3YNIbTAaTEe ceMecTpa

Hesaureno

3.4. OueHka BHINOJHEHHBIX MPAKTHYECKUX U J1a00PaATOPHBIX PadoT,
KOHTPOJIb CAMOCTOATEIbHOM PadoThI

OrneHka BBINOJHEHHBIX NPAKTHYECKUX M JJAOOpAaTOpPHBIX pabOT BKIIIOYAET OLIEHKY
KayecTBa pEILIEHUs 3a/ad M BbIUMCICHMM J1abopaTOpHBIX paboT, B XOJ€ KOTOPBIX CTYIEHT
JIOJDKEH TIPOJIEMOHCTPUPOBATh 3HAHUS TEOPETHUYECKUX OCHOB IIPEUIaraéMbIX Ppasesios,
MPOSIBUTH MTPAKTUUECKHE HABBIKU BBIMOJIHEHUS JAOOPATOPHBIX padOT U pelIeHUs 3a/1ad.

Kpurepun onieHuBanus:

— «OTJIMYHO» — CTYJIEHT 3HaeT IOCJEeJ0BaTEIbHOCTh BBINOJHEHUS  3aJaHus,
BBITTOJIHEHHBIE NPAKTHUECKUE 3aJlaHusl U JJabopaTopHbIe paboThl COAEPIKAaT BCEM HEOOXOIUMBIE
YCIIOBHOCTHU U TpeOOBaHUS;

— «XOpOILO» — CTYIEHT 3HaeT TpeOoBaHHS K O(GOPMIIEHHUIO JIaOOpaTOPHBIX padoT U
PELICHHUIO 33/1a4, OJHAKO UMEIOTCSA He3HAYUTENIbHbIE HETOUHOCTH MPHU UX 0)OPMIICHUHU;

— «YZAOBIETBOPUTEJIBHO» — CTYAEHT HMMEET IOHATHA O MNpaBUiaxX pELIEHUs 3ajad U
BBITMIOJTHEHUS JTAOOPaTOPHBIX paboT; BBHINOJIHEHHbIE PabOThl UMEIOT HEKOTOpPbIE HETOYHOCTHU U
OLIMOKH MPU BBIYUCICHUSX.

— «HEYIOBJIETBOPUTEIBHO» — IPAKTHYECKHE 3aJaHusi U J1abopaTopHble pPaOOTHI HE
COOTBETCTBYIOT TPEOOBAaHUSAM BBIIIOJHEHHUS, pACUETHl UMEIOT 3HAUUTEIbHbIE OITHOKH.

Ouenka 3a cemectp
CemecTpoBasi OLleHKa ONpeAeNseTcs KakK OKPYIVIEHHOE J0 LEeJI0ro 4ucCia CpeaHee

apI/I(l)MeTH‘IeCKoe OICHOK TEKYLICTO KOHTPOJIA, IMTOJIYYCHHBIX B TCUCHHUEC CEMECTPA.




4. KOHTPOJIbHO-0LIEHOYHbIE MATEPHUAJIbI IJI51 IPOMEKYTOUHON aTTecTANuM

VY4eOHBIM IIJIAHOM I10 TUCIHITLTHHE «XUMHUS» MPEAYCMOTPEHA MPOMEKYTOUHAS
artecranus B popme nuddhepeHIHaIbLHOTO 3a9eTa.

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

MHUHHUCTEPCTBO CEJIbCKOI'O XO35IliICTBA POCCUMCKOM ®EJIEPALIUU
JNEMAPTAMEHT HAYYHO-TEXHOJIOTHYECKOM MOJIUTUKHU
OBPA3OBAHUSI
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOIKETHOE OBPA30OBATEJILHOE
YUYPEKJIEHUE BBICILIET'O OFPA30OBAHUS
«IOHCKOU I'OCYJIAPCTBEHHBIN AT'PAPHBIY YHUBEPCUTET>»
JloHCKO# arpapHbIid KOJUIEIK

C0.02.02 Xumus YTBEpKIAEHO HA 3aCEAaHUU
MeTtoaudyeckoro coBeTa
Komnemxa
CnenuansHoctb: 36.02.01 Berepunapus
IIpotokomr Ne
or" " 20 T
HNuctpykuus:
1. BHUMaTenbHO IPOYTUTE 3a]JaHUE.
2. MakcumanbHO€ BpeMsl BBITTOJHEHHUS 3a1anus: 60 MuH.
3. Bbl MOXeTe MOIB30BaThCS KATBKYISTOPOM.

Bustetr Ne 0

1. Cnuptel. Onpenenenue. IlpenenpHbie OMHOATOMHBIE CHUPTHL. ['OMOJIOTMUECKHUH P,
HOMEHKJIaTypa, U30MEpHsl, METObI OITYYEHHUSI.

2. 3aKoH COXpaHEHUS MacChl BEIIECCTB.
3. Hanwumute rpadudeckyro Gpopmymny SHTApHON KUCIOTHI.
4. 3anmaua. [IporieHTHasE KOHIIGHTpalMs pacTBopa COsTHOM KUCTIOThl 10% ¢ MIOTHOCTHIO

1,15 r/ma. Onpeaenute MOJISPHYIO KOHIEHTPALMIO PacTBOpa.

Hupexrop [JoHckoro
arpapHoro KoJuleaxa

(moamuce) (®HO)
[Ipencenarens koMuccun

(moamucse) (®HO)
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34.
35.
. CTpoeHne dJ1eKTpOHHOW 000J04kM atoma yriepona. [ubpummzarms. Tumbl

37.

41.

4.2 BapuaHThI 3a1aHUI
Bonpocskl K 3K3aMeHy MO IUCHUILIHHE « XUMHUD)

HcTopust pa3BUTHS XUMUU.

Merton nonypeaxkuuii.

TennoBoii 3QPeKT XUMUISCKUX PEAKITUN.
DKBUBAJICHT COJIU, OCHOBAHUS, KUCIIOTHI.
CTpoeHre KOMIUIEKCHBIX COCMHEHHUIA.

MeToa 31eKTpOHHO-HOHHOT00AITaH a.
[Topsimok 3amoTHEHUS IEKTPOHHBIXOpOUTAIICH.
Bopopoansiil nokasaresb pacTBOPOB
OCo0eHHOCTH CTPOCHHUST aTOMOB (-3JIEMEHTOB.

. Meroab! onpenenenus pH cpensl.

. BUapl XuMHU4eckon CBS3U.

. Teopust OBP.

. Kitaccbl HeopraHm4eckux COeIMHEHUM.

. Bugel runponusa.

. Bnusnue cpenpl Ha npotexkanue OBP.

. Buapl koHUEHTpaLIMiA.

. YCc0BUS IPOTEKaHUS XUMUYECKUX PEAKIUH.

. IIpaBuno XyHna, npasuiio KiieukoBckoro.

. Bomopoanas u metaminyeckast CBsi3b.

. Teopus 27IEKTPOIIUTHYECKON JUCCOLMALIUY.

. Auccounanus, KOHCTaHTa IUCCOLUALINH.

. I'maponns, KOHCTaHTa THAPOIIU3A.

. Ilepnoauueckas cucrema JI.11.Meneneena.

. Bugel conen.

. CriocoOsI mostydeHus cosei.

. KoBaneHnTHas u noHHas cBs3b

. Knnaccudukarmm XxuMudeckux peaxiuit

. 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.

Anxenbl. ['omonoruueckuii psna.  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 IIONY4YCHMs, XUMHUYECKHE CBONCTBA,



42.

43.

46.

47.

49,

MIPUMEHEHHE.
Crouptel.  JIByxatomuble. [IpeacraBurenn. HomeHknarypa, METOAbI  MOJYYEHHUS,
XUMUYECKUE CBOWCTBA, IPUMEHEHHE.

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

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

HOMEHKJIaTypa, U30MEPUsl, METO/IbI TOTyYECHHUSL.
Anpaeruael.  Onpenenenue. ['OMOJOTMYECKWT psAll  TPEACTbHBIX — aJIbJICTUJIOB.
XUMUYECKHE CBOWCTBA /PEaKIX PUCOSANHEHUS, OKHCIICHHS/ .

Anpaeruael.  Onpenenenue. ['OMOJOTMYECKWT psAll  TPEACTbHBIX — aJIbJICTUJIOB.
XUMUYECKUE CBOWCTBA /pEaKlMU 3aMEIICHHUS, TOJMMEPH3AIUU, aIbI0JIbHO-
KPOTOHOBOM KOHJICHCAITHH/ .

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

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

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

Kpurepun onenuBanus

buner COACPIKHUT IBa TCOPECTUYCCKUX BOIIPOCAa U ABC 3ada4u. OIICHI/IBaHI/Ie IMPOU3BOJUTCA
10 KaXXI0MY BOIIPOCY ouera. OTBETHI OLCHUBAKOTCA CJICAYIOIUM 06pa30M:

[IpaBuiIbHBIH, TOJHBIN OTBET, COAEPHKHUT HEOOXOAUMBIE OTBETHI U MIOJHOE PELLIEHUE

3aj1a4— 5 0aJlIoB;

[IpaBuUIILHBIHN, HE TIONHBINA OTBET, COACPKUT HEOOXOMMbIE pacyeThl B 3a1auax — 4 Oara;
He TounEbIi, HE OIHEINA OTBET — 3 Oana;

HesepHerii oTBeT/0TCYTCTBHE OTBETA — 2 Oaa.
HToroBas oreHka Mo 3a4yeTy OnpeAessieTcs Kak OKPYIJIEHHOE /10 LEJNOro yucia cpegHee

apupMeTHIecKoe OaTIOB CEMECTPOBOM OIEHKH (TEKYIIEro KOHTPOJIS) U OAJIOB MO KaXIOMY
BOIpoCcy Ouera.

CoNoOARWNE

[ g = S T
WN PO

BapuanTsl 3a1aHui
Bonpocel K bK3aMeHy 110 AMCUUILIMHE «XUMMA»

TennoBoil 3¢ (heKkT XUMUUECKUX PeaKIHi.
Teopus OBP.

[Topsimok 3amoHEeHUs NIEKTPOHHBIX OpOHUTameit.
Bopopoanslil moka3areib pacTBOpPOB.

Bunpl xuMudeckou CBSI3U.

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

. I'mpponus.

. Ilepnonnueckas cucrema J[.M1.MeHneneesa.
. 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 TMCHHUIIMHE «XuMHUA»

1. TemtoBbM 3 (HEKTOM XUMHUECKOHN peaKIny HA3bIBACTCSI KOJTUYECTBO TEIUIOTHI,
BbIJIC/IMBIICECS (WJIM TIOIJIOTUBILEECS) B XOJE€ pPEaKUMh U OTHOCMMOe K 1 Mouib

popearupoBaBlIero (Wi 00pa3oBaBIIETOCs) BemlecTBa. TemIoBo 3(dexT obo3HauaeTcs
OykBoil Q wu, kKak mnpaBwio, usMmepsercs B K/[x/Monb wiam B Kkai/monb. Eciou peakuus
IpoucXoauT ¢ BblaeneHueM Ttemiaa (Q > 0), oHa Ha3bIBaeTCs SK30TEPMHUUYECKOM, a €CIIH C
noroienreM Teria (Q < 0) — 3HAOTEPMUYECKOM.

2. OKucneHue — IpoIiecc OTAAa4YM JEKTPOHOB. BemecTBa (aTom, MOJIeKyiia, HOH), KOTO-
phie OTJAIOT DJICKTPOHBI, HAa3bIBAIOTCS BOCCTAHOBUTEISIMHU. B Tmpoliecce peakumsi BoccTa-
HOBHUTEJIb OKUCIISCTCS, @ 3HAYCHUE CTCIICHU OKUCJICHUS TOBBIIIACTCS.

TUIMHYHBIMH BOCCTAHOBUTCIISIMHU SIBJISIOTCS:

a) MeTajuel, Bogopo, yriaepona, CO, HzS, SOz, HoSO3 u conu cepHUCTO# KUCITOTHI;

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

B) coequHenus azora: HNO2, NHs, N2Hs, NO;

') COJIM, B KOTOPBIX CTENEHb OKUCICHHUS Yy KaTHOHOB MOxkeT Bo3dpacTaTh: SnClz, FeSOs,
Cr2(S0a)3;

1) OpTaHUYEeCKUE COCTMHEHUS: CIIUPTHI, AlIbJICTH/IbI, MypaBbHUHAS U IIaBEJIeBast KUCIOTHI,
IJIFOKO3a.

Boccmanoenenue — mporiecc TPUCOEIWHEHUS DJIEKTPOHOB. BemiecTtBa, KoOTOpbIe
MIPUCOSAMHSIIOT JJICKTPOHBI, HA3bIBAIOTCS OKuUcIUTENsIMU. B mpomecce OBP  oxucnurens
BOCCTAHABJIMBACTCS, 3HAUCHHE CTEICHU OKHUCICHMS IMOHIKACTCSA. THIUYHBIMU OKUCIUTEISIMHU
SIBJISIFOTCSL:

a) ranorensl, Oz, O3, KMnOa, conu xpomoBbix kucnot KoCr207 u; KoCrOg,

0) kucnotel: HNO3, H2SO4 wom, HMnO4s, H2CrOg;

B) okcuabl MetamuioB: CuO, Ag0, PbO2, CrOs, MnOg;

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

3. IIpuHUMN MUHUMYMA HEPruM: W3 MHOXKECTBA BO3MOXHBIX COCTOSIHUH SJIEKTPOHA
peanu3yercsi To, B KOTOPOM SHEpPrus aToMa MHHHMMAalbHA. DTOT NMPUHIMIT KOHKPETU3UPYETCS
npasuiamMu KiieukoBckoro.

1). I3 MHOecTBa CBOOOAHBIX OpOMTajel 3JEKTPOH 3aliMeT Ty, IJle MEHbIE 3HAYEeHUE
cymmsl (n+L).

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

Hpunmun Hayau: B aroMe HE MOT'YT OJJHOBPEMEHHO HaXOAUTHCS 3JIEKTPOHBI, COCTOSIHUE
KOTOPBIX OIHCHIBACTCS OJWHAKOBBHIMH 3HAYCHHSMH BCEX KBAaHTOBBIX umcen. CrencTBue: Ha
OJTHOW OpOMTaTM MOTYT HAaxXOJUTHCS MAKCUMYM JIBa DSJEKTPOHA, Yy KOTOPBIX 3HAYEHUS
Ms00sI3aTENIbHO Pa3IUYHBI.



IIpaBuio I'ynaa: npu 3anoaHEHUH MOAYPOBHS MOJIYJIb CYMMbl CIIMHOBBIX KBaHTOBBIX
YKcea MIEKTPOHOB JOJKEH OBITh MAaKCHMAabHO BO3MOXKHBIM. Ha mpakTuke 3TO BBINOJIHSAETCA
IIOCJICZIOBATENIBHBIM Pa3MELICHUEM Ha KaXI0W opOuTamy MOAYpOBHsS CHayajga IO OJHOMY
JJIEKTPOHY C MapajuIeIbHBIMU CIIMHAMM, & 3aTEM I10 BTOPOMY C aHTHUIIAPAJIJICIIBHBIMU CIIMHAMHU.

4. Bonmopoaublii mokasareib — pH — 3To Mepa akTHBHOCTU (B ciiydyae pa30aBiICHHBIX
pacTBOpPOB  OTpa)kaeT KOHLEHTPAlLMI0) HOHOB BOJOpPOJAa B pacTBOpPE, KOJIMUYECTBEHHO
BBIpaXKaroliasi €ro KHUCIOTHOCTb, BBIYUCIAETCS KaK OTPULIATENBbHBIN (B3ATHII ¢ OOpaTHBIM
3HAKOM) JIECATHYHBIA JOrapu(M aKTHMBHOCTH BOJOPOJHBIX MOHOB, BBIPAKCHHOH B MOJSX Ha
JUTP.

pH =—1g[H"]

5. XumHYecKas CBSI3b — O3TO B3aUMOJIEUCTBHE YacTull (aTOMOB, HOHOB),
OCYILECTBIIIEMOE IIyTeM 0OMEHa 3JIeKTpOHaMu. Pa3nnyaroT HECKOIbKO BUIOB CBSI3H.

1)KoBasienTHass cBsi3b 0Opa3yeTcs B pe3yibraTe OOOOIIECTBICHHS JIIEKTPOHOB (C
o0pa3oBaHUEM OOLIMX AJIEKTPOHHBIX Iap), KOTOPOE MPOUCXOAUT B XOJE IEpPEeKpbIBaHUS
AJIEKTPOHHBIX 00JaK0oB. B 00pa3soBaHMM KOBaJEHTHOM CBSI3U y4aCTBYIOT 3JIEKTPOHHBIE oOiaka
JIBYX aTOMOB.

a) KoBaneHTHas HemoysipHast CBSI3b 00paszyercs MEXAYy arOMaMyd HEeMeTallla OJHOTO M
TOTO JIee XMMUYECKOTI'0 37eMeHTa. Takyro CBsA3b UMEIOT POCThIE BelecTBa, Hanpumep O2; N2;

0) KoBanenTtHas nossipHasi CBSI3b 00pa3yercsi MeKAy aTOMaMU Pa3IUYHBIX HEMETAIIJIOB.

2)oHHOI Ha3bIBaeTCAd CBS3b MEXKIY HWOHAMH, T. €. 3apsDKEHHBIMH YaCTHIIAMU,
00pa30BaBIIMMHUCS M3 aTOMa WM TPYMIBI aTOMOB B Pe3yJbTaTe MPUCOSAMHEHUS WM OTAa4H
351eKTpoHOB MOHHAs CBSA3b XapaKTepHa JUls COJIel U 1esiouei.

JUisi KOBaJICHTHOW HETIOJISIPHOM, MOJISIPHOM M MOHHOM CBSI3U OOIIMM SIBIISIETCSI y4acTHE B
00pa30BaHUM CBSI3U BHEIIHUX 3JIEKTPOHOB, KOTOPHIE €lIe HAa3bIBAIOT BAJIEHTHBIMU. Pa3nuune xe
COCTOUT B TOM, HACKOJBKO 3JIEKTPOHBI, YYacTBYIOLIHME B OOpa30BaHUM CBS3M, CTAHOBSTCA
oOmmMu. Eciam 5TH 37eKTpOHBI B OJMHAKOBOM Mepe MpHHAIJIe)KAaT 000MM aToMam, TO CBS3b
KOBQJICHT-HAasi HETOJIIpHAs; €CJIU 3TU 3JIEKTPOHbI CMEIIEHbl K OJHOMY aTroMy OoJjblle, ueM
JIPyroMy, TO CBSI3b KOBAJICHT-Has TOJISIpHAs. B ciydae, €ciiM AIIEKTPOHBI, yYacTBYIOIIHE B
00pa30BaHUM CBA3H, IPUHAJIEKAT OJTHOMY aTOMY, TO CBSI3b MOHHAS.

Merammndeckass CBS3b — CBSI3b MEXKIy HMOH-aTOMaMH B KPHUCTAJUIMYECKOH pereTke
METaJUIOB M CIUIaBaxX, OCYILECTBIIAEMAs 3a CUeT NMPUTSHKEHHsI CBOOOAHO NepeMerniaonmxcs (1mo
KpucTainy) anexktponoB (Mg, Fe).

6. B xumuu Bce MHOFOO6pa3I/IC HCOPTaHUYCCKUX BCHICCTB: MPHUHATO pa3AaciisATb HA IBC
Tpynmbel — TPOCThIE U cloXHbIe. [IpocThle BemiecTBa MOAPA3NEISIOTCS Ha METaulbl U
HeMeTaIbl. A CIOXKHEIE — Ha MMPONU3BOAHLIC OT IIPOCTHIX, O6p&30BaHHI)IC nyTéM HX
B3aMMOJICHCTBHS C KHUCIOPOJIOM, BOJION U Mexay co00il. DTy Kinaccuukaiio HeOpraHHUECKUX
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 — OTHOLIEHUE MacChl paCTBOPEHHOIO BELIECTBA K Macce pacTBopa.
MaccoBast 10J11 U3MEPSIETCS B JOJIAX €AUHUIIBI HJI B MIPOIICHTAX:

]
W= —"
I
q
w(%) =— - 100%
1
rue:
. @ — MaccoBas JI0JIsl paCTBOPEHHOTO BEIIECTBA B JIOJISAX
. (%) — MaccoBas J10Ji1 paCTBOPEHHOTO BEIIECTBA B MIPOLIEHTAX
. M1 — Macca pacTBOPEHHOTO BEIIECTBA, T;
. m— obmas Macca pacTBopa (Macca pacTBOPEHHOTO BEIIECTBA IUIIOC Macca

pacTBOPUTEIA) T.

8. K YCJIIOBUAM BO3HUKHOBCHHSA U ITPOTCKAHUSA XUMHYECKOM p€aKuuu OTHOCHUTCA:

e T[PUBEACHHE  pEarupyrolluX  BEIIECTB B  CONPUKOCHOBEHHE  (KOHTAKT
pearupyrommx BemecTB);
® HarpeBaHHeE JI0 ONPEACIEHHON TeMIIepaTyphI;
®  OCBEIICHHUE.
Jlis Toro droObl BemiecTBa BCTYMWIM B XHMHYECKYIO PEAKIUIO, OHHU JIOJIKHBI

COIIpHUKacaTbCsa Apyr C  AOPYIrom. I[J'ISI Jydlmiero KOHTaKTa B€IIECTBA HU3MCJIIbYalOT,
MNEPpEeMCIIMBAIOT, PACTBOPAIOT UJIU IICPECBOIAT B ra3oo6pa3Hoe COCTOsSHHUEC.

9. DuekTpoJIMTaAMM Ha3bIBAIOTCS Geujecmed,  pacmeopvl — KOMOpulX  001a0arom
INEKMpUYecKol nposooumocmoio. K dIEKTpONUTaM OTHOCATCS PACTBOPHI KHCIIOT, COJNEH H
mienouedd. Conmu M MIENOYM TPOBOAAT DIIEKTPUYECKH TOK HE TOJIBKO B pacTBOpax, HO U B
pacruiaBax. B 1887 r. mBenckuii yuensli CBaHTe AppeHMYC BBIABHUHYJI TEOPHUIO
ANEKTPOIUTUYECKOHN TUCCOIMALINY.

DJIEKTPOJUTHYECKOI THCCOIUMANHel HA3BIBACTCS Npoyecc pacnada 1eKmpouma Ha
UOHbl NO0 Oelicmeuem MOJNeKyl pacmeopumens. Teopus AppeHHyca 3akioudaiach B
CIICAYIOMIEM:

1. Tlpu pactBOpeHMM B BOje (MM pacIUIaBIE€HUHM) DIEKTPOJIUTHI paCMaJaloTCs Ha
MOJIOKUTENBHO (Kamuonsl) U OTPULIATEIIBHO (aHUOHbBL) 3apsDKEHHBIE MOHBI (T.€. TOJABEPraroTCs
AIEKTPOIUTUYECKON TUCCOIIUAIIUN ).

2. Tloxg neiicTBMEM OHIIEKTPHUECKOTO TOKAa KATHOHBI JIBUTAIOTCA K OTPHUIATEIHHO
3apsHKEHHOMY DJIEKTpoay (kamody), a aHHOHBI — K TOJIOKHUTENHHO 3apsDKEHHOMY JJIEKTPOIY
(anooy).

3. DnexTponuTuyeckas IUCCOLMAIUS — TMpolecc oOpaTUMbld (oOpaTHas peaxius
Ha3bIBACTCS MOIApU3aAyUell).

CaCl, = Ca*" +2CI”

HNOz = H" + NO%

Ba(OH), = Ba?* + 20H"

10. T'uoponuzom coneti nazvieaiom peaxkyuu oOMeHa medxHcoy 8000U U PACMBOPEHHbIMU 8
Heli conamu. TUIpOMM3 — 4YacTHBIA cllydyall CONbBOJM3a — pEaKIMM OOMEHa Mexay
pPacTBOPHUTENIEM M PACTBOPEHHBIM BELICCTBOM, PAa3HOBHIHOCTH pPEaKIUii MOHHOrO oOMeHa. B
pe3ynbTaTe MPOTEeKaHUs THAPOIIH3A:



. IpoucxXoauT usMeHenue pH cpensr;

. 00pa3yroTCs MaJIOAUCCOLIMUPYIOLINE COEIUHEHUS.

. Pa3nuuaror 06patuMblil 1 HeoOpaTumerii ruapomns coneir S

. 1. I'maponu3 comu cna®oil KUCIOTBI M CHJIBHOIO OCHOBaHMA (TUAPONIH3 IO
aHMOHY). PacTBOp MMeeT c1ab0I1enouHyI0 Cpey, peakiys IPOTeKaeT 00PaTHMO.

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

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

B CTOPOHY MPOAYKTOB, TUAPOJIU3 MPOTEKAET MPAKTHYECKH MOJHOCTBIO, TaK KaK 00a MpOIyKTa
00pa3yIoT OCa/loK W ra3:

. 4. Conb CUJIbHOM KUCIIOTBI M CUJIBHOTO OCHOBAHMSI HE ITOABEPraeTcsl TUAPOIIN3Y, U
pacTBOp HEUTpAJIEH.

11. Hepnonmmecxaﬂ CuCTEeeMa XUMHUHYECCKHUX 3JEMECHTOB (Taﬁ.)mua
Mem]e.neeeBa) —KJIaCCI/Id)I/IKaI_[I/IH XUMHUYCCKUX JJICMCHTOB, YCTaHaBJIMBAIOIIAd 3aBUCHUMOCTH

Pa3INIHBIX CBOMCTB 3JICMCHTOB OT 3apsaaa uxX aTOMHOI'O Aapa. Cucrema sBiseTCS rpa(bnquKHM

BBIPAXKCHUCM IEPHUOANYICCKOTO 3aKOHa, OTKPBITOI'O PYCCKUM

yuénbiM /. 1. MenzaeneeBbiM B 1869 rojily ¥ yCTaHOBUBILIETO 3aBUCUMOCTH CBOMCTB 3JIEMEHTOB

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

PacnionoxkeHne XMMHUYECKHX 3J€MEHTOB B Tabmuue MeHaeneeBa 1O3BOJISET
COIIOCTABJIATH HE TOJIBKO UX ATOMHBIE MACChl, HO U XMMUYECKUE CBOMCTBA.
BoT xak OHM U3MEHSIOTCS B IpeJieiax IPyIIbl (CBEPXY BHU3):

o MeTtanyeckue CBONCTBA YCHIIMBAIOTCS, HEMETANIMYECKUE 0CI1a0eBatoT.

e VYBEJIMYMBAECTCS ATOMHBIN PaJInyC.

e YCUJIMBAIOTCS OCHOBHBIE CBOMCTBA I'MJIPOKCHIOB U KHCJIOTHBIE CBOMCTBA BOJOPOAHBIX
COEIMHEHUI HEMETAILIOB.

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

. Mertannnueckue CBOMCTBa 0CIa0eBal0T, HEMETAJUTHUECKHUE YCUTUBAIOTCS.
o YMeHbIIaeTcss aTOMHBIN paguyc.
Bo3spacraer 31eKkTpooTpuIaTENbHOCTD

12. CoasiMu HaA3BIBAIOTCS CIIOXKHBIC BEMIECTBA POPMYIia MOJIEKYIIBI KOTOPBIX, COCTOHT U3
aTOMOB METaJUIOB M KHUCJOTHBIX OCTaTKOB (MHOTJAa MOTYT COJEpkKaTh Bojopon). Hampumep,
NaCl — xnopun Hatpus, CaSO4 — cynbdar KaibIus U T. .

[IpakTHdecku Bce COJIM SIBJASIOTCH HOHHBIMU CO€JIMHEHUSIMHU, IOSTOMY B COJSIX
MEXTy COOOH CBSI3aHBI MOHBI KUCIIOTHBIX OCTATKOB M HOHBI METaJIJIA!

Na*Cl™ — xsopun Hatpust

Ca?"'S04? — cymbdaT KanpIus U T.JI.

Coap siBJsIeTCH MPOAYKTOM 4YACTHYHOrO0 WM MOJHOIO 3aMelIeHUs] MeTaJLIoM
aTOMOB BOJIOPOJAa KHCJIOTHL. OTCHO/Ia Pa3InYalOT CJeyIoIe THIIBI COJIei:

1. CpeaHue cojiM — Bce aToOMbl BOJOpOJa B KUCIOTE 3aMenieHnl Metamwiom: NaCOg,
KNO3

2. Kuciable coM— HE BCE aTrOMbl BOJOpPO/AAa B KHCIOTE€ 3aMEIICHBl METAJJIOM.
PazymeeTcs, KucCible COJIM MOTYT OOpa30BBIBATH TOJIBKO JIBYX- HJIM MHOTOOCHOBHBIC KHCIIOTHI.
OOHOOCHOBHBIE KUCIIOTHI KUCTBIX cojiei naBath He MoryT: NaHCO3, NaH2POsu 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-:0-4
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 MPOAYKTHI HETIOJIHOTO, I YaCTUYHOTO,
3aMEIICHHs] THUIPOKCUIBHBIX TPYNI OCHOBaHMM KHUCIOTHBIMH octatkamu: Al(OH)SOg4,
Zn(OH)Cl u T.x1.

[To ymcny mpUCYTCTBYIOIIUX B CTPYKTYpe KATHOHOB U aHHMOHOB BBIJICISIIOT CJEAYIOIIHE
TUnbl conelt: IIpocTeie comm — COJHM, COCTOSAIIME W3 OJHOTO BHJA KAaTHOHOB M OJHOTO BUIA
aaroHoB (NaCl). /IBoliHble COIM — COJIM, COAepsKaIiue aBa pa3andubix KatroHa (KAI(SOa4)2:12
H20).. CMemanHbie COM — COJIM, B COCTaBE KOTOPBIX MPUCYTCTBYET ABa PA3IMUYHBIX aHHOHA
(Ca(OCI)Cl). Takxke pa3au4arOT THAPATHBIE COJM (KPUCTAJUIOTHAPATHI), B COCTaB KOTOPBIX
BXOJSIT MOJICKYJIBl KPUCTAJUIM3AIMOHHOM Boabl, Hampumep,NaSO4-10 H20, u xoMIiekcHble
conu, coJieprKariue KOMIUICKCHBIN KaTHOH WIn KOMILIEKCHBIN aHHOH
(Ka[Fe(CN)s], Cu(NH3)4](OH):

13. OcHoBHBbIE TT010KEeHUS Teopuun cTpoeHust A.M. bytieposna:

ATOMBI B MOJIEKYJIaX COEIMHEHBI IPYT C APYroM B OMPEIENIEHHOM MOCiIe0BaTeIbHOCTH
COTJIACHO MX BaJCHTHOCTSIM

XUMUYECKOE CTPOSHUE MOXKHO YCTaHABIUBATh XUMUYECKUMU METOAAMHU

CBoiicTBa BEIIECTB 3aBUCST OT UX XMMHYECKOTO CTPOCHUS

[lo cBoiicTBaM J1aHHOTO BEILECTBA MOXHO OINPEAEIUTh CTPOCHHUE €r0 MOJEKYJbl, a I10
CTPOCHUIO MOJIEKYJIBI - IPEABUIETH CBONCTBA

ATOMBI 1 TPYIIIBI aTOMOB B MOJIEKYJIE OKA3bIBAIOT B3AMMHOE BIIUSIHUE JIPYT Ha JApyra

14. OpraHuuecKkue COCAMHEHHUS KIACCU(DUIMPYIOT, YYUTHIBas JBAa OCHOBHBIX
CTPYKTYPHBIX IIPU3HAKA!

- CTpPOEHHE YIJIEpOJHON 1enu (YriiepoJHOro CKEleTa, KpaTHOCTh CBS3E€W, HAJIU4KUEe WUIIU
OTCYTCTBHUE 3aMKHYTOH II€TIN);

- HAIWYHE U CTpOeHHE (DYHKIIMOHAIBHBIX TPYIIIL.

Yriaepoanbiii  ckener (yriepoaHasi Lelb)-  IIOCIENOBaTEIbHOCTb  XMMHYECKH
CBSI3aHHBIX MEX]Iy CO00I aTOMOB yTiiepoia.

@DyHKOMOHAJBHASI TPYyNNAa - aTOM WM TpyIIa aTroMoOB, KOTOpBIE 3aMElIaloT B
YIJIEBOJOPOAHON MOJIEKYJI€ OJUH WM HECKOJIBKO aTOMOB BOJ0poAa. PYHKUMOHAJILHaS
rpynmna onpeaenseT NPUHAUIEKHOCTh COEAUHEHHMsS K OIPEINEICHHOMY KJaccy M €ro
XUMHYECKHE CBOWCTBA.

I'omosiorm — 3T0 CcOenMHEHUs, CXONHBIE N0 XMUMUYECKUM CBOMCTBAaM, COCTaB KOTOPBIX
OTIIMYAeTCs APYT OT Apyra Ha OJIHY UM HeckoJibko rpynn CHa.

I'omostornyecknii psix —3TO rOMOJIOTH, PACIOJIOKEHHBIE B MOPSAKE BO3PACTaHUSA UX
OTHOCHUTEJIBHON MOJIEKYJIIPHOM MacCBhl,

15. U3omepbr — 31O BelecTBa, UMEIOLINE OJUHAKOBBIM COCTaB M MOJIEKYJISIPHYIO Maccy,
HO pa3Hble (U3UYECKHe U XUMHUYECKHe CBoicTBa. Pasznuuuss B CBOHCTBaX M30MEPOB
0OyCIJIOBJIEHBI PA3IMYUSAMU B UX XMMHUYECKOM WJIM NPOCTPAHCTBEHHOM CTpOeHUHU. B cBs3u ¢
3TUM pa3In4aroT BUJIbI U30MEPHH:

1. CTpykTypHas usoMepus.

2. KondopmannoHHas ©30Mepus.

3. 'eomerprueckas u3omepus.

4. Ontuyeckas U30Mepusl.

16. TlpaBujia cocTaBjieHHSI HA3BAHUIl MO CHUCTEMATHYECKOH MeKIYHAPOIHOM
Homenkiaarype HIOITAK
B ocnoBe mnpaBun HomeHkimatypbl WIOIIAK nexar npuHUHMIIBI 3aMeCcTHTEbLHOM

HOMEHKJIATYPBbI.



1. OcHOBYy Ha3BaHUS COCIUHEHUS COCTaBIsAECT KOPEHb CJIOBa, 0003HAYAIOIIHMA
IpeeNbHBINA YIIIEBOJOPO/ C TEM K€ YUCIOM aTOMOB, UTO U TJIaBHAs LENb (Mem- , 3m- , npon- ,
oym- , nenm- , 2eKc- v T.11.).

2. K xopHI0 106aBIst0T cyduKC, XapaKTepU3yIOUIHA CTETIeHb HACBIIIEHHOCTH:

-aH (IIpellebHbIN, HET KPaTHBIX CBsI3El);

-eH (Ipy¥ HAJIMYUU JBOMHOMN CBSI3N);

-MH (MIpY HAJTUYUH TPOWHOU CBSI3H).

Ecnu kpaTHBIX cBsizel HECKOJBKO, TO B cy((uKce yka3blBaeTCs YMCIO TaKUX CBs3ei ( -
JAHeH, TPHEH U T.1.), a mociie cyhdukca 00s3aTebHO yKa3bIBaeTCs IM(paMu IOJOKECHHUE
KPAaTHOM CBSA3U, HAIIPUMED:

CH3z —-CH2 -CH=CH2 O0yren-1

CH3z -CH=CH-CH3z Oyren-2

CH2 =CH-CH=CH> ©6yranuen-1,3

3. Hanee B cyddukc BBIHOCUTCSI Ha3BaHUE caMoi crapiuei
XapaKTepPUCTHYECKOH IPYNNbI B MOJICKYJIE C YKa3aHHEM €€ TOJI0KeHUs U po.

4. Ilpoume 3amecTuTenu OOO3HAYAIOTCS C IMOMOIIBI0 MPHUCTABOK B ad(haBUTHOM
nopsiake. [lonoxxenue 3amecturesneil ykaspiBaeTcsi HUQPPOH mepes MPUCTaBKOW, Hampumep: 3-
MeTuJ1, 2-xJjop. Ecnmu B Monekyne mmeercs HECKOJIbKO OJUHAKOBBIX 3aMECTUTEINICH, TO mepen
Ha3BaHUEM OTOM TPYNIBl CIOBOM YKa3bIBaeTCd HUX KOJWYECTBO (HAmpumep, JMMeTHI-
, TPUXJIOP- U T.11.).

5. Bce mudpsl B Ha3BaHMAX MOJEKYJT OTACISIOTCS OT CIOB Ae(pMcoM, a JApYyr OT
JIpyra 3ansiTbIMH.

6. IlpoBomsaT HyMmepalnMiO TJIABHOH yIJIEpOJHON 1emud Tak, 4dTOOBl crapiias
XapaKTepUCTUYECKas rpyIa uMella HAMMEHbBIINH MOPSAKOBBIA HOMED.

17. AnkaHbl — yTJI€BOIOPO/IBI, COCTaB KOTOPBIX BhIpaXkaeTcs oomeit popmynoit CnHzn+2

Bce aromsr yriepona B MOJIEKyJIax ajJKaHOB HAXOAATCS B COCTOSSHUM —THOPHIM3ALUHN U
CBSI3aHbI TOJIBKO OJJMHAPHBIMH CBS3SIMH. AJIKAHBI HMEIOT TETPAdIPUICCKOE CTPOCHHE.

JIns ankaHOB XapaKTepHA H30MEPHsl YTIIEPOIHOTO CKeJIeTa.

ITo Mepe yBenMUEeHHUs YHCIa aTOMOB YIIIepOaa B MOJICKYJIE TEMIIEPaTyphl TUIABICHUS H
KUTICHUS aJIKAHOB MOHOTOHHO TMOBBIIIAIOTCS. AJIKaHBI JIErde BOJBI M HE PACTBOPSIIOTCS B HEHl.

AJKaHBI OTHOCSATCS K HACbIWEeHHbIM, VT TPEIeIbHBIM, YIIeBOJIOPOIaM, TaK KaK B HX
MOJIEKYJIaX Bce CBOOOIHBIC BAJICHTHOCTH aTOMOB YIJIEpO/ia MOJHOCThIO «HACBIIICHBD) aTOMaMU
BOJIOPO/IA.

I[TpocTeiimii mpeacTaBUTEeIh TOMOJIOIMYECKOTO Psiia AIKAHOB — METaH .

Hauunas ¢ 4eTBEpTOro wieHa psjia, y alKaHOB TOSBISIOTCS W30Mephl. JlJisi amkaHOB
XapakTepHa U30MepHsl YIIIEPOIHOTO CKEeTa.

C pocroM 4mcia aTOMOB yIJIepoJa KOJHYECTBO HW30MEPOB PE3KO BO3pacTaeT:
IICHTaH WUMEET u30Mepa, TeKcaH —, TenTaH —, OKTaH —, HOHaH —, OJHKO3aH —

n3omMepoB. Kak/plil ankaH MMeeT eMHCTBEHHbBIH N30Mep ¢ HEepa3BETBIEHHBIM (HOPMATbHBIM)

YIJIEPOIHBIM CKEJIETOM.

18. AnkeHbl — HempeenbHbIe YIIEBOA0PO/Ibl, B MOJIEKYIaX KOTOPBIX COAEPKUTCS OHA
JIBOMHAs CBsI3b MEXKy aToMaMu yriiepona. O6mas ¢hopmyna ankeHoB ChHon.

ATOMBI yriaepoaa B MOJIEKYyJaX aJIKEHOB, COEJIMHEHHBIE ABOWHOM CBSA3bIO, HAXOIATCS B
COCTOSTHUM —THOpuAM3ali. ATOM YIiiepoJa B COCTOSSHUM —THOpUIM3alMU 00pa3zyeT Tpu — U
OJIHY —CBSI3b, KOTOpas NEpPHEHIUKYISPHA IUIOCKOCTH —CBSI3€H; CBS3b IPEJACTABISET COOOM
COUYeTaHHe — U —CBS3H



JUi anKeHOB XapaKTEepHbI CTPYKTYpHasi M30MEPHsI YIVIEPOIHOTO CKEJIETa M MOJIOKEHUS
JIBOMHOM CBSI3M, NPOCTPAHCTBEHHAS yuc- U MpanHc-U30MEPUsl U MEXKKIAcCOoBas HU30MEpPUS —
AJIKEHBI U30MEPHBI LIUKJIOAJIKAHAM.

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

19 AnKuHBI — HETpeAeNbHBIC YIIIEBOAOPO/IbI, B MOJICKYJIaX KOTOPBIX COMEPIKUTCS OJHA
TpOHAs CBs3b MEX Iy aToMamu yriepoaa. Obmas popmyna ankuaoB CnHaon-o.

ATOMBI yriiepoja B MOJIEKYJIax aJKeHaX, COCTUHEHHBIC TPOMHOMN CBS3BIO, HAXOMATCS B —
THOPUTHOM COCTOSTHUHM. ATOM yriiepojia B —THOPUIHOM COCTOSTHUHM 00pa3yeT JBEe —CBSI3U U JIBE —
CBSI3M, KOTOPBIC pACIONOKEHBI B JIBYX MEPHCHIUKYISPHBIX IUIOCKOCTSIX; TpOHHAas
CBSI3b TIPEJICTABIISIET COOOM COUYETaHHE OJTHOW — U JIBYX —CBSI3CH.

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

20. O6mas (opmyna TOMOJIOTHYECKOTO pPsiia MPEACTbHBIX OJHOATOMHBIX CIIUPTOB —
CnH2n+1OH. B 3aBucuMoctu 0oT TOro, Npu KakoM yriepoJHOM aTOME HaXOAUTCS THIPOKCUIIbHAS
rpymma, pasnmu4arot cruptel nepsuyHble (RCH2-OH), Bropuunbsie (R2CH-OH) u tpernunsie
(R3C-OH).

H30omepust 01HOATOMHBIX CHUPTOB CBs3aHA CO CTPOCHHUEM YIJIEPOJHOIO CKEJeTa
(nampumep, OyTaHON-2 ¥ 2-METHINPOIAHo-2) U ¢ nonoxkenueM rpymnsl OH (mponanon-1 u
HPOTAHOI-2).

HomMmenkuiarypa.

Hazpanust criuptoB 00pa3yroT, 100aBisisi OKOHYaHHE -0J1 K Ha3BaHMIO YIJIEBOAOpPOJA C
caMOH JJIMHHOM YriepoJHOM Lenblo, BKIYAOLIeH r’uApoKCcuiIbHyo Tpymnny. HyMmepauuio nenu
HA4YMHAIOT C TOrO Kpasi, OJIMkKe K KOTOPOMY pacIioyioKeHa THApOKcUiIbHas rpynna. Kpome toro,
IIMPOKO PACHpOCTpPaHEHA 3aMECTUTENbHAas HOMEHKJIATypa, [0 KOTOpOW Ha3BaHUE CIHpPTa
IPOM3BOJUTCS OT COOTBETCTBYIOLIETO YIJIEBOJOPOJHOTO paauKkaiza ¢ Jo0aBIEHUEM, CIOBa
"cnupt", Hartpumep: C2HsOH — >TumnoBsIif cnuprt.

Crpoenne:

Mounekynbsl cIUPTOB MMEIOT yIiioBoe crpoeHue. Yroia R-O-H B Monekysne meraHosa
pasen 108,5°. AToM KHCIOpOIa THAPOKCUIBLHOM IPYTIIBI HAXOAUTCS B SP-THOPHIH3AINH.

IHony4yenne.

1. Camplii 00mumii criocoO MmoyiydeHus: CIUupPTOB, UMEIOLUI TPOMBIIIJIEHHOE 3HAYEHUE, —
THJIpaTanys ajkeHoB. Peakuus uAeT Npu MNPONYCKaHWU allkeHa C MapaMd BOZABI HaJ
($hochOPHOKHUCITBIM KaTaJIN3aTOPOM:

H3PO4
CH»>=CH> + H,O — CH3—CH>—OH.
I/I3 OTHUJICHA HOHy‘IaeTCH BTHHOBBIﬁ CHI/IpT, n3 HpOl‘IeHa — I/I30HpOHI/IHOBBH\;I.

[Ipucoenuuenue Boabpl AT MO MpaBHily MapKOBHHUKOBA, TO3TOMY U3 MEPBUYHBIX CIIMPTOB MO
JAHHOW PEAKIIMM MOXHO IOJyYUTh TOJIBKO 3TUJIOBBIN CIIUPT.

2. [lpyroit oOmmii croco0 MONydeHHsI CIHPTOB — THAPOJIHN3 AJTKWITAIOTSHHIOB O
JENCTBUEM BOJHBIX PaCTBOPOB IIEJIOUEH:

R—Br + NaOH — R—OH + NaBr.

o 3T0i1 peakiuy MOKHO M1OJIy4aTh IEPBUYHBIE, BTOPUUHBIE U TPETUUHBIE CIIUPTHI.

3. BoccraHoBieHne KapOOHWIBHBIX COEAMHEHHWH. [IpM BOCCTAHOBICHHWH ajIbJICTHIIOB
00pa3yIoTCs MEPBUYHBINA CIIUPTHI, IPH BOCCTAHOBIEHUH KETOHOB — BTOPUYHBIE:

R—CH=0 + H, - R—CH>—O0H, (1)

R—CO—R'+ H» - R—CH(OH) —R". (2)

Peakuuio npoBoasT, MpoIyckasi CMech MMapoB ajbJAETUAa WM KETOHAa M BOAOPOJAa HaJ
HUKEJIEBBIM KaTaJInu3aTOPOM.



4. JleficTBue peakTUBOB I puHbspa Ha KApOOHMIIbHBIE COSAMHEHUS.

5. DTaHOJ MOJIYYarOT TP CITUPTOBOM OPOKEHUH TIFOKO3HI:

CsH1206 — 2C2HsOH + 2CO21.

XuMHYeCKHe CBOMCTBA CIIUPTOB ONPENEIAIOTCS NPHUCYTCTBUEM B HX MOJIEKYJax
ruapokcwibHON Tpynmbl OH. Csizu C-O u O-H cunbHO MONSPHBI U CIOCOOHBI K Pa3phIBY.
PaznuyaroT 1Ba OCHOBHBIX THIIA PEAKIIMA CIIUPTOB C y4acTHEM (YHKIIMOHAILHOM rpynmsl -OH:

1) Peakuun c paspeiBoM cBs3u O-H: a) B3aumojeicTBUE CIMPTOB C IIEJIOYHBIMH U
HIEJIOYHO3EMENIbHBIMU METa/llaMUu C O0pa3oBaHUEM aJKOrOJIATOB; 0) peakuuu CIOUPTOB C
OpPraHMYEeCKMMH W MHHEPAJbHBIMU KHCIOTAaMH C O0Opa3oBaHUEM CIOXKHBIX 3(UPOB; B)
OKHUCJICHHE CIHMPTOB IMOJ JACWCTBUEM AMXpOMaTa WM MEepMaHraHaTa Kalus 10 KapOOHUIIbHBIX
coenuHeHnil. CKOpOCTh peakliuii, Ipu KOTOPBIX pa3pbiBaeTcs cBa3b O-H, ymeHnsiiaercs B psaay:
MIEPBUYHBIE CIIUPTHI > BTOPUUYHBIE > TPETUYHBIE.

2) Peakuuu comnpoBoxpaaromuecs paspbiBoM cBsizu C-O: a) KaraauTHyueckas
JIeruaparanus ¢ o0pa3oBaHHEM AJIKEHOB (BHYTPUMOJIEKYISIpHAs JAETHUApATAIUA) WM MPOCTHIX
a¢hupoB (MEKMOJEKYIIIpHAs Aeruaparanus): 0) 3amenienue rpynmnsl -OH ranoreHomM, Harpumep
IpU JIEUCTBUU TaJIOTE€HOBOJIOPOAOB C OOpa30BaHMEM aJKWIrajgoreHua0B. CKOpOCTh peakluid,
IIpU KOTOPBIX pa3pbiBaeTcs cBsi3b C-O, yMEHbIIAETCS B pALY: TPETUUHbIE CIIUPTHI > BTOPUYHbBIE
> nepBuuHble. CIUPTHI ABIAIOTCS aM(DOTEPHBIMH COSTUHEHUSMU.

4.3 UHauBUAYAJIbHBIH MPOEKT

3anaHus 1715 CTYIE€HTOB BBIAAIOTCA 110 CIEAYIOIIUM TEMaM:
1. XuMmus 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 CTyaeHTaM BBIJAETCSA 3a/JlaHME B BUJE TEMbl MHAMBUAYAJIbHO, B
KOHIIE CEMECTpa CTYEHT IIPEIOCTaBIISAET AOKIad, peepaT U Mpe3eHTalusl Ha BBIOPaHHYIO TEMY.

Kpurepun oneHKH 10nycKa HHANBHAYAJIBHOI0 MPOEKTA K 3alUTe

KauecTBeHHas oneHka
Kpurtepun o0pa3oBaTeNbHbIX
pE3yJIBTAaTOB

OTBeThbl Ha BOIPOCH! JIaHbl B MOJIHOM 00BbEME, BHICKA3bIBAHUS
CBSA3HbIE W JIOTUYHbIE, HCIOJIb30BaHA HayyHas JIEKCHKA,
npuBeneHsl npumepsl. [lpencraBnen pedepar, mokiIag u Homnyiex
Mpe3eHTalus

HayuHas nekcuka He UCIob30BaHa, IPUMEPHI HE IPUBEIECHBI.




OTBeTHl Ha BOMPOCHI OTCYTCTBYIOT. Kakoil-mubo 3jieMEHT He

Henonymen
MIPE/ICTABIIEH B pE3YyJIbTaTE CEMECTpa

KpuTepnn OLHCHKH OTBETOB 110 UHAUBUAYAJBHOMY IIPOECKTY

KauecTBeHHas olleHKa
Kpurepun 00pa3oBaTeNbHBIX
pe3yabTaToB

OTBeThl Ha BOIIPOCHI JaHbl B TIOJHOM 00beME, BHICKA3bIBAHUS
CBA3HBIE W JIOTMYHBIC, HCIOJb30BAHA HAy4yHas JICKCHKA, OTtiinyHO
MIPUBE/ICHBI IPUMEPHI.

Bompoc packpeiT He B MOTHOM OOBEME, BBICKA3bIBAaHUS B
OCHOBHOM CBSI3HBIE U JIOTMYHBIC, HCIOJB30BaHA Hay4yHas

Xopomo

JEKCUKA, MpUBEAEHBbl MnpuMepbl. OTBETHI Ha  BOIPOCHI
CUTHAJIM3UPYIOT O HAJIMYKUHU IPOOIeMbl B TOHUMAaHUU TEMBI.
OTBeTHl Ha BOIIPOCBHI B 3HAYUTEILHON CTEIIEHH 3aBHUCAT OT
IIOMOLIM CO CTOPOHBI IIpeNnojaBaTels. BrickasbiBaHus

Y 10BIIETBOPUTEIBLHO
HECBA3HBIC U HCIIOTHUYHBIC. Haquas[ JICKCHUKAa HE€ HMCIIOJIb30BaHa,
IIPUMEPB] HE IPUBEICHBI.
OTBeThI Ha BONIPOCHI OTCYTCTBYIOT. HeynosneTBopuTensHO

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

Tum 3apaHuii: 3aKpbITHINA

Bapuant 3aganus 1.

Yro Ha3pIBaETCA XMMUYECKUM JIEMEHTOM...

1. CemeilcTBO pa3HOPOIHBIX ATOMOB.

2. Bux aToMOB ¢ OAMHAKOBBIM MOJOXKHUTEIBHBIM 3apsI0M sIpa.

3. COBOKYITHOCTH aTOMOB M MOJIEKYJI, B3SITHIX B CTEXUOMETPUIECKOM COOTHOIIICHHH.
4. Yucno yacTull, coepkKaluxcs B OJHOM IpaMMe JIFo00Tro BElIecTBa.
[TpaBUIBHBII OTBET: 2

Turm 3a1aHnii: 3aKpBITHIA

BapuanT 3ananus 2.

IIpu xakom m3 napeut B Poccuu nosBuiiach nepsas anTeka...
1. TTerp 1

2. bopuc I'ogyHoB

3. EnuzaBera [leTrpoBHa

4. UBan ['po3Hblii

[TpaBunbHBI OTBET: 4

Tum 3agaHuii: 3aKpbITHINA

BapuanT 3amanus 3.

VKaKHTe OPSI0K PACIIOI0KEHHS JIEMEHTOB ¢ JJIeKTPOHHOM KOHMHUryparmeii atoma - 45 4p°
10 MMOATPYIIIE CBEPXY BHU3 (cornacHo Tadiuie Menaeneena)...




Oopom

XJIOP

¢rop

. non

[TpaBuibHeI oTBeT: 3,2,1,4

NS

Tun 3a7aHuii: 3aKPBITHINA

Bapuanr 3aganus 4.

ABTOpPOM 33aKOHA COXPAHEHHMS MACChI BEIIECTB SIBISETCS. ..
1. ABoraapo

2. MenneneeB

3. JlomoHOCOB

4.Tecc

[TpaBuibHBII O0TBET:3

Tun 3agaHuii: 3aKPBITHINA

BapuanTt 3amanus 5.

Pacmosioxnre npencTaBiIeHHbIE COEUHEHNS IO Mepe YOBIBAHMS KOJIMYECTBA AaTOMOB VIVIEPOIA B
COCTaBE BEIIECTBA...

1. IlenTan

2. I'excan

3. Meraun

4. Oxra"

[TpaBwibHEI oTBeT: 4,2,1,3

Tun 3a7aHuii: OTKPBITHINA

BapuanT 3aganus 6.

Cwmemamm 300r pacTBOopa MOYEBHHEI ¢ MaccoBoi sojieit 20% u S00r pacTBopa STOM 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 3a1aHnii: OTKPBITHINA

BapuanT 3ananus 7.

CBolicTBa 2JIEMEHTOB, @ IOTOMY U CBOMCTBAa 00pa3yeMbIX UMH MPOCTHIX U CI0XKHBIX TE€J, CTOST B
NEPUOINYECKON 3aBUCUMOCTH OT UX aTOMHOI'O BECA — 3aKOH — NIEPUOANYECKUN 3aKOH.

ABTOp .

IIpaBuneHsbiil otBeT: JI.M. Menaenees.

Tum 3agaHnii: OTKPBITHIN

BapwuanT 3amanus 8.

Kaxoil 13 311eMEeHTOB NePUOANYECKON CUCTEMBI SBJISETCS CAMBIM CUIBHBIM BOCCTAHOBUTEJIEM. ..
[IpaBuIbHBIN OTBET: JIUTHI

Tun 3anaHuii: OTKPBITHIN

BapuanT 3amanus 9.

IIpu nermaparaliii BTOPHYHBIX M TPETHYHBIX CIHMPTOB M IPH JICTHJIPOTAJIOT€HHUPOBAHUHU
BTOPUYHBIX M TPETUYHBIX TAJIONCHHMIO0B BOJOPO] OTIIEILIACTCS NPEUMYIIECTBEHHO OT HaUMEHEE
THJAPOTrSHU3UPOBAHHOIO aTOMAa YIJIepoAa — 3TO IPaBuio.........

[IpaBunbHBII OTBET: 3aiilieBa.




Tun 3a7aHuii: OTKPBITHINA

BapuanT 3aganus 10.

[Ipy OpucoeIMHEHNU NPOTOHHBIX KHCJIOT M BOABI K HECHMMETPUYHBIM aJKeHaM WM aJIKHMHAM
aTOM BOJIOPOJia PUCOEAMHACTCS K HanOosee TMAPOr€HU3MPOBAHHOMY aTOMY YIJepoaa — 3TO

IIpaBunpHBIN OTBET: MOPKOBHUKOBA.

Tun 3a7aHnii: OTKPBITHIN

Bapuant 3ananus 11.

Hana peakiust: 3CH,=CH>+2KMnQO4+4H>,0=3CH>0OH - CH>OH-+2MnQO2+2KOH
ABTOpPOM JTaHHOU peakIUM SIBJISICTCS. . ...

IIpaBUIBHBIN OTBET:

Barnep.

Tun 3a7aHuii: OTKPBITHINA
BapuanT 3aganms 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 3amanus 13.

Kakoii Tun rubpuan3anuy xapakTepeH JJIs TPEThbEero BaJIGHTHOI'O COCTOSHUS YTAEPOa. ..
IIpaBunbHeI 0TBET: SP° — THOPUAM3AIHSL.

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 14.

K kakomy Tuny ruaponusa npuHamiexuT cons AlCIs:

[IpaBUIBbHBIN OTBET:

Conb 00pazoBaHa ci1abbIM OCHOBAaHHWEM U CHIIbHOM KUCIOTON — TUAPOIIN3 110 KATHOHY.

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 15.

K xakomy TUIy THApoan3a npuHaaIekuT cob NaxCOs:

[IpaBUIBHBIN OTBET:

Conb 00pa3oBaHa CHIIBHBIM OCHOBAHHE U CJIa00M KHCIOTON — THAPOIIU3 110 AaHUOHY.

Tum 3a1aHni: OTKPBITHINA

BapuanT 3aganus 16.
NO2+P203+....=NO+KoHPO4+.....

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 3agaHuii: OTKPBITHIN

Bapuant 3ananus 17.

NO+KCIO+....=KNO3+KCl+.....Onpenennre OKUCIUTEIb U BOCCTAHOBUTEIb.
[IpaBuiIbHBIN OTBET:

XJ0p - OKUCIHUTENh, a30T — BOCCTAHOBHUTEIIb.

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganmus 18.

MoiJiekyaa ajJKaHa COOEPKUT 8 aTOMOB BoA0poa. MoJisipHas Macca ajJKaHa paBHA...
[TpaBuibHbII OTBET: 44

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganms 19.

Pacnonokurte npe/icTaBICHHbBIE COSAMHEHUS 110 Mepe YObIBaHUS KOJIMYECTBA aTOMOB YIJIeposa B
cocraBe BenecTBa v Ha3oBUTE UX: CHa, CsH1o, CeHi4, CgHis.

[IpaBuneHbIil oTBeT: OkTaH ['excan [lentan MeraH.

Twun 3anaHuii: OTKPBITHIN

BapuanTt 3ananus 20.

Kakoii 13 31eMEHTOB HEPHOANIECKON CUCTEMEIL SIBJISIETCS] CAMBIM CHJIBHBIM OKHACIHTEIIEM. ..
[TpaBunbHBIN OTBET: (TOP
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