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1.001mme moJj10KeHUs

KOHTpOJIbHO-OIICHOUHBIE  CPENCTBA  NMPEAHA3HAUCHBI IS
00pa30BaTeNbHBIX JOCTIDKEHHA  OOYYalOlIMXCs, OCBOMBIIHX
C00.02.02 Xumus.

@OH/ OIICHOYHBIX CPEACTB BKIIOYAEeT KOHTPOJIHHO-OLIEHOYHBIE

KOHTpOJIA U
[porpaMmy  JIUCHHILIMHBI

OLCHKHU

cpencTBa s

IPOBE/ICHUS TEKYILEro KOHTPOJISI ¥ IPOMEXKYTOUHON aTTecTalluu B OopMe 3aueTa ¢ OLCHKOM.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH TIPOBOJMTCS B TEYEHHE ceMmecTpa B Qopme
[EPUOJIMYECKOTO BBIOOPOUYHOIO0 YCTHOIO ONpOCa MO MPOMJIEHHBIM pa3fenaM M KOHTPOJIS 3a
BBIIIOJTHEHHUECM 3aI[aHI/II7I Ha na6opaTopHHx " NPAKTUYCCKHUX 3aHATUAX.

2. Pe3yaibTaThl 0OCBOEHMS JUCHUILINHBI, OJIe:KALMeE IPOBEPKe

TeOpeTI/I‘{CCKOﬁ )51 HpHKHaﬂHOﬁ XUMHHN b4l
[TPUBUAJIBHBIC Ha3BaHHA BCIICCTB, OTHOCAIIUXCA K|

M3YUCHHBIM KiI1acCaM OpTraHUYCCKUX 51
HCOPTaHNUYICCKUX COGI[HHGHHﬁ; HCIIOJIB30BAaTh
XUMHUYCCKYTO CUMBOJIUKY JJIA COCTaBJICHH

(hopMyJ1 HEOPraHMYECKUX BELIECTB, MOJIEKYIISPHBIX|
1 CTPYKTYpPHBIX (pa3BEpHYTBIX, COKPALICHHBIX U
CKENIETHBIX) (OpMysT OpPraHMYECKHX BEIIECTB;
COCTaBJIATh YPABHEHMSI XUMHUYECKHX PpEaKUUNd MU
[PaCKpbIBaTb ~ MX  CYIIHOCTb:  OKHCIIUTEJIBHO-
BOCCTAHOBUTENBHBIX  PEaKIMU IIOCPEICTBOM
COCTaBJICHHMsSI ~ DJIGKTPOHHOro  OanaHca  3THUX]
[peakivii; peakuii HOHHOrO OOMEHa MyTeM
COCTaBJICHUS] X MOJIHBIX M COKPAIICHHBIX HOHHBIX
YPaBHEHUM;  peakuud  TUAPOIM3a,  PEaKLUU
KOMITIIEKCOOOpa3oBaHus (Ha npuMepe
FMIPOKCOKOMIIJIEKCOB ~ LIMHKA W aIOMUHUA);
[TOATBEPKIATh XapaKTepHbIE XUMHUYECKHE
CBOMCTBA BEILECTB COOTBETCTBYIOIIUMHU
DKCIIEPUMEHTaMHU W 3allUCsIMU  ypaBHEHU]
XUMHYECKHX PEAKIIM;

JaHHBIX U UX PACUCT
B COOTBECTCTBHH C

3aJlaHuEM;
-BJIAJICHUE TEXHUKON
paboThI c
XUMHUYCCKHM
00opynoBaHUEM.

Pe3yabrarbl 00yueHus OcHoBHBIE dopma KOHTPOJIS U
(ymMeHuUs1, 3HAHMS, 001IHEe KOMIIETEHIIUM) nmoKa3areju OlleHUBAHUSA
OLIEHKH
pe3yJabTaroB
1) BBIBIATH XapakTEpHbIC TMPU3HAKUA H| - nposenenne |- [lepuogmueckuit
B3aMMOCBSA3b H3YyUEHHBIX IOHATHH, HPUMEHATH| XUMHYECKUX YCTHBII OIpoC
COOTBETCTBYIOIIME  TOHATHUS TNPU  ONMHCAHUH| PEaAKIIHI no | HabGmonenue u
CTPOCHHUSI W  CBOMCTB  HEOPraHMYECKUX M| MOJYyUYEHHUIO U |OlICHKA KayecTBa
OpraHWYEeCKUX BEIIECTB W HUX MPEBpAIICHU;| NMPUMEHEHHIO [paboT Ha
BBISIBJISIT B3aUMOCBSI3b XMMHUUYECKUX 3HAHUW C| OpraHUYeCKuX U [maGopaTopHBIX U
[MOHSATHUSAMHU u MIPEICTABICHUSIMHU IpYruX| HEOPraHUYECKHX MPaKTUYECKUX
peaMeToB I 0oJiee OCO3HAHHOTO MOHMMAHMS H| BEIIECTB; BaHATUSIX
OOBSICHEHUSI CYIIHOCTH MaTepUaIbHOTO CIUHCTBA| - pacuetr |- Kontpomun
MHpa; UCIOJIB30BaTh CHUCTEMHbBIC XHWMHYECKHE| KOHIECHTpALMI CaMOCTOATEJIbHOM
BHAHUS I8 OOBSCHEHUS M MPOTHO3WPOBAHUS| BEIICCTB [paboThI
SIBJICHUIM, MMEIOLIUX €CTECTBEHHOHAYUHYIO| Pa3IuYHbIMU —
[PUPOLY; METOHAMH; Jlnd dhepeHnmanbHbIH
2) HCIIOJIb30BaTh HaWMEHOBAaHMS| -aHAJIN3 3ayeT
XUMUYECKUX COCIMHEHUM MEXIyHApOIHOTO CO03a| SKCIEePUMEHTATBHBIX




3) ximaccupuIMpoBaTh HEOPTaHUYECKHUE H
OpraHUYECKUE BEIIECTBA M XUMHUECKUE pPEaKIuH,
CaMOCTOSITENIbHO BBIOMpAaTh OCHOBAHUS U KPUTEPHUH
U KJIacCH(PHMKAIMK  M3Y4aeMbIX XMMHUYECKHX|
00BEKTOB; XapaKTepU30BaTh COCTaB U BaKHEUIIHUE,
CBOMCTBA BEILECTB, IIPUHAJICIKALUX K|
ONpeieNIeHHbIM KJIaccaM M TpYIINaM COEIUHEHHM
(pocThie BEIIEeCTBA, OKCUIBI, TUAPOKCHIIBI, COJIH;
YTJIEBOIOPObI, TPOCThIE 3(DUPHI, CIUPTHI, (PEHOJIBL,
QIIbJICTU/IBI, KETOHBI, KapOOHOBBIE  KHUCIOTHI,
CIIOKHBbIE 3(QUPBI, KUPBI, YIJIEBOJbl, AaAMHHBI,
AMHHOKHUCIIOTBI, OEJNKH); MPUMEHATh 3HAHUS O
cocTaBe u CBOICTBax BEIIECTB TUIs
HKCIIEPUMEHTATBHOM MIPOBEPKH THIIOTE3
OTHOCUTEIIbHO  3aKOHOMEPHOCTEHl  MpOTEeKaHWUs|
XUMAYECKHX  PEeakUMid W  MPOrHO3UPOBAHUS
BO3MOYKHOCTEH MX OCYILIECTBICHHUS;

4)chopMupoBaHHOCTH YMCHHMA
[10/ITBEPIKIaTh HA KOHKPETHBIX IPUMEPAx XapakTep
3aBHCHMOCTH PEaKIUOHHOMN CIIOCOOHOCTH

OpraHUYECKUX COCAMHEHUN OT KPAaTHOCTH W THUIIA
KoBasieHTHOM cBsi3u (" " u ""), B3aUMHOIO BIUSTHUS
ATOMOB U TPYIIIl aTOMOB B MOJIEKYJAX; a TaKXe OT|
0coOeHHOCTEH peanu3anm Pa3IMYHBIX
MEXaHHU3MOB IIPOTEKAHUS PEAKIUK;

5) xapakTepu30BaTh JEKTPOHHOE CTPOCHUE
ATOMOB (B OCHOBHOM M BO30Y/JIE€HHOM COCTOSHUH)
1 MOHOB XMMHYECKUX JJIEMEHTOB |1 - 4 mepuojon
[lepuonuueckor cuctemsl [[.M. MenaeneeBa nu ux

BaJICHTHBIE BO3MOKHOCTH, UCTIONB3Ys MOHATHUS "S",

"p", "d-snekTpoHHBIE" OpOMTANH, DHEPrETHYCCKHE
YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUS]
CBOWCTB XMMHMUECKHX JJIEMEHTOB U 0Opa3yeMbIX
MU COeTMHEHNH 110 TIEPHOJIaM U TPYIITIaM;

6)BIaJileHHe CUCTEMOI 3HaHMH O MeTojax
Hay4YHOT O NO3HAHUS  SIBJICHUH PUPOJBI,
MCTIONB3yEeMBIX B  ©CTECTBEHHBIX HayKaxX W
YMEHUSIMH ~ NPUMEHATh  3TU  3HAaHUS  TIpH
DKCIICPUMEHTAIBHOM HCCIECIOBAHUN BEIIECTB |
U1 OOBSICHEHUSI XUMUYECKUX SIBICHUH, UMEIOIINX|
MECTO B TIPUPOJIC NPAKTUUYECKOH eATETHHOCTH
YEJIOBEKA U B MIOBCEIHEBHON KU3HH;

7) TPOBOIWTH pacyeTbl 1O XHMHYECKUM
(bopMynaM U ypaBHEHHSIM XUMHUYECKUX pEaKIHi ¢
MCIIONIb30BaHWEM (DHM3MUECKUX BEIMYMH (Macchl,
o0beMa ra3os, KOJINYECTBA BEIIIECTBA),
XapaKTePU3YIOIINX BENIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pacyeThl MO HAXOXKICHUIO XUMHUYECKOU
(dbopMynBI BEIIECTBa; pacdeThl Macchl (00Bema,
KOJIMYEeCTBa BEIIECTBA) MPOAYKTa pPEaKLUH, €CIy|
OJTHO M3 MICXOJHBIX BEIECTB JIaHO B BUJE PAacCTBOPA
C OINPEIEICHHOW MAacCOBOM JIOJIEW pacTBOPEHHOTO




BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH);
[pacdyeThl MacCOBOW WM OOBEMHOW JONU BBIXOJA
[POJyKTa peakIMH;, pacyeThl TEraoBoro 3ddexral
[peakinii, 00bEMHBIX OTHOILICHU Ia30B;

8) MporHO3UpOBaTh, aHAIM3UPOBATH U

OLICHUBATh c MO3ULUN 3KOJIOTMYECKOU
0€30MacCHOCTH MIOCJIEJICTBHS ObITOBOM "
[IPOM3BOJICTBEHHON  JIEATENIbHOCTH  YEJIOBEKa,
CBSI3aHHOM c nepepaboTKOM BEIIIECTB;

MICII0J1H30BaTh MOJIYYCHHBIC 3HAHUS JJI MPUHATHUS
[PaMOTHBIX pEIIeHUN MpolieM B CHUTYyalHsX,
CBSI3aHHBIX C XHMHUCH;

9)chopmupoBaHHOCTH yMEHUH
CaMOCTOATENIbHO  IUIAHUPOBaTh U IPOBOJUTH
XUMHYECKUI SKCIIEPUMEHT (MIOJIyuYeHUE U U3yuyeHue
CBONCTB  HEOPraHMYECKUX M  OPraHUYECKHX
BEILIECTB, KAUYECTBEHHBIC PEAKLUU YTIEBOJOPOJIOB
[PA3JIMYHBIX KJIACCOB U  KHUCJIOPOJCOACPIKAIIUX|
OpraHUYEeCKUX BEILECTB, peuieHue
PKCIICPUMEHTAIIBHBIX  3a/lady [0 Paclo3HABaHUIO
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB) C
COOJIIO/ICHNEM TIPaBMJI OE30IMIAaCHOTO OOpaIlieHus ¢
BelecTBaMu U J1a00paTOpHBIM 000pPYAOBaHUEM,
(hopMyIIMpOBaTh eu UCCJICIOBAHMS,
[pPEIOCTAaBIATh B pa3IU4HONl (opme pe3ynbTaThl
PKCIICPUMEHTA, aHAIU3UPOBaTh M OICHUBATH MX
TOCTOBEPHOCTb;

10)  ocymiecTBIsATh  Li€NIEHANIPABICHHBIMH]
[MOMCK XHUMUYECKOW HWH(GOpMalUd B pPA3INYHBIX|
MCTOYHUKAaX  (HayyHas W y4yeOHO-Hay4Has
muTepaTypa, CpelIcTBa MaccoBOil WHGOpMaIUU,
cetb  MHTepHeT ®W  JApyrue), KPUTHYECKH
AQHAIM3UPOBaTh  XMUMHUYECKYyI0  HH(popmanuio,
repepabaTbiBaTh €€ M HUCIOJIb30BaTh B
COOTBETCTBHUHU C MTOCTABIEHHOW yueOHOM 3a/1aueif;

11) oco3HaBaTh OMacHOCTH BO3JEHCTBUS HA
PKUBBIE  OpPraHM3Mbl  ONPEIENIEHHBIX  BEIECTB,
[MOHMMas  CMBICII ~ TIOKa3zaTels  MpeAesbHOU
TOMyCTUMOW  KOHIIEHTpAIlMd, M TOSCHATH Ha
[puMepax CHOCOOBI YMEHBUIEHUS 17|
[pEAOTBPAIEHUsT WX BPEIHOTO BO3JCHCTBUS HA
OpraHu3M YeJIOBEKa.

3HaThb:

1) chopMHUPOBAaHHOCTH TPEICTABICHUN: O
MaTepHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
I [03HABAEMOCTH SIBJICHUU IPUPOABI, O MECTE W
3HAYEHWH XUMHUU B CHCTEME €CTECTBEHHBIX HAYK W
ee polu B O0OECIEYEHHH YCTOHYHMBOTO pPa3BUTHS
JeJIOBCUCCTBA: B peleHnn npobem
PKOJIOTUYECKOM, OJHEPreTUYECKOM U IHILEBOM|

- OCHOBHBIC 3aKOHEI
XHMHU,

- OCHOBHEBIE€ KJIACCHI
HEOPraHWYEeCKUX U
OpPraHUYECKUX
COE€IUHEHMI;

- CBOMCTBaA
OCHOBHBIX KJIAaCCOB

— Ilepuonuecknii
[YCTHBII OIIPOC

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




0€30I1aCHOCTH, B Pa3BUTHU MEIUIMHBI, CO3JIaHUU
HOBBIX MaTEpUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
oOecrieyeHun paLMOHAIBHOIO|
[IPUPOIOTIONIB30BAHMUSA, B (bopmMupoBaHUHU
MUpPOBO33pEHUST M OOLIeH KyJIbTypbl 4YeJIOBEKa, 4|
TaKXKe SKOJIOTUYECKH 00OCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3/I0POBbIO U IPUPOIHOH cperie;

2) OCHOBOITOJIATral0IINE TTOHSTHS]
(IOTIOJIHUTENIBHO K CUCTEME HOHATUI 0a30BOro
YPOBHSI) - HM30TOIBI, OCHOBHOE M BO30YXICHHOE
COCTOSIHME  aToMa, TIUOpuau3alMs  aTOMHBIX
opOutaneit, xumuueckas cBsa3b (" " u "", KpaTHbIC
CBSI3U), MOJIApHAs KOHLEHTpalMs, CTPYKTYpHas
(bopmyna, M30Mepust (cTpykTypHasd,
reomMeTpuueckass  (LMC-TpaHC-U30MEpUsi),  TUIIb]
XUMAYECKHX pEaKkIuid (TroMOo- U TeTepOreHHBIE,

nn

0OpaTUMBbIe u HeoOpaTUMBIE), pacTBOPHI
(MCTHUHHBIE, JCIIEPCHBIE CUCTEMBI),
KpUCTaJIOTUIPAThI, CTEIEeHb JIMCCOLIMALIUH,
PIIEKTPOJIN3, KPEKUHI, PU(OPMUHT); TEOPUH U
3aKOHBI, 3aKOHOMEPHOCTH, MMPOBO33PEHUECKHUE,
BHAaHUS, JIeKallueé B  OCHOBE  IMOHHMAaHUS
PUYMHHOCTY M CHCTEMHOCTH  XMMHYECKHUX|

[IBJICHMM,  COBPEMEHHBIC  IPEACTABICHUSA O
CTPOECHUH BELIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U
HaIMOJICKYJIIDHOM YPOBHSX; IIPEACTABICHUS O

MCXaHH3Max XUMHNYCCKHX peaKHI/Iﬁ,
[TCPMOINHAMHUYCCKUX u KHHETHYCCKHX]
BAKOHOMCPHOCTAX HX IIPOTCKAHUA, O XUMHUUYCCKOM
[PABHOBCCHH, JAUCTICPCHBIX CHUCTEMaAX,

(l)aKTOJ'IOFI/I‘lCCKI/IC CBCACHUA O CBOP’ICTBaX, COCTaBc,
ITOJIYYCHHU N u 0e301macHOM HCIIOJIb30BaHNH
BaXKHEHUIITUX HCOPTaHUYCCKUX U OPraHUYCCKHUX|
BCILICCTB B 6I)ITy n HpaKTI/I‘IGCKOI\/'I JACATCIIBHOCTH

UEIIOBEKA; 00ImHux Hay4HbIX MPUHIUIAX]
XMMUYECKOr0  IMpPOM3BOJACTBA  (Ha  mpuMepe
[IPOM3BOJICTBA  CEPHOW  KHUCJIOTHI, aMMHaKa,

MeTaHou1a, nepepaboTKu He(TH).

OpTraHUYECKUX n
HEOPTaHUYECKUX
COCIUHCHUH;

- peakiuu
onpeneacHus
HEOPraHWYECKUX U
OpraHUYECKUX
BCIICCTB B
OMOJOrHYECKUX
00beKTaX;

- TEXHOIOTHIO
BBIIIOJIHEHUS
peakui
B3aNMMOICHCTBHSA
XAMHYECKHX
BCIICCTB.

— KonTponb
CaMOCTOATEIIbHON
[pabOTHI
JuddepennmanbHbIi
3ayer

3. KOHTPOJIbHO-0LCHOYHBbIE MaTePHAJIbl TEKYIEr0 KOHTPOJIS

B kadectBe KOHTPOJBbHO-OLCHOYHBIX MAaTCPUAJIOB TCKYIIETO KOHTPOJIA NCIIOJIB3YIOTCA:

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 COEIUHEHUMN.
MeToa 31eKTpOHHO-HOHHOT00AITaH 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 AUCCOLIUALINH.

. I'mpponns, KOHCTaHTa THAPOIIU3A.

. Ilepnoguueckas cucrema JI.11.Meneneena.
24.  Bwugsl coneit.

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 wmenstorcss 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 U B Jlaboparopun? Hammimre 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 APYTUMH TajoreHamu?
JUIs  OKHCIHMTENhHO-BOCCTAHOBUTEIBHBIX — MPOIECCOB  HAMMIIUTE DJIEKTPOHHO-  HOHHBIE
YpaBHEHHS MTOTyPEAKIIUHA.

6. Kak wu3mensercs B psay rajgoreHoBonopogoBHF-HCI-HBr-HI: a) mexaromHoe
paccTosiHue, 0) MPOYHOCTD CBSA3H, B) KMCIOTHBIE CBOMCTBA UX PACTBOPOB B Boze?

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

8. Kak monywaroT ramoreHBogopoabl? JJi1 OKHCIHMTEIbHO- BOCCTAHOBHUTEIBHBIX
IPOIIECCOB HAMUIINTE 3JIEKTPOHHO-UOHHbIE YPAaBHEHUS MOTYPEAKIIUHA.

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 monyuenuss 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
YpaBHEHHs PEaKUUil B3aMMOJICHCTBHSA 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 IJIaBUKOBYIO kucioty (HF) B cTexisnHOM 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 a8 coeAuHeHMH sneMeHToB 4-ii rpynnsl OBP? Ilpusenute
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
ucnosp3oBath pactBopsl cynbhuma (NH4)2S wnmm nomucyneduma (NH4)2S2. Hanwummre
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 KUCIOTOM paznuyHoi KoHIeHTpaun: 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 B3aumoseiictsuu 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 psaay 3aemMenToB P-AS—Sh—Bi ycToiunBOCTh cOeTMHEHNH 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?
[TpomutrocTpupyiTE OTBET MpPUMEpaMH XUMHUYECKUX pPEakIuii pa30aBICHHBIX PaCTBOPOB JTHX
KHACJIOT C OAHMM U TeM >K€ BOCCTaHOBUTeNleM. Hamummre 371eKTpOHHO-MOHHBIE YpaBHEHMS
MOTYpPEAKIIHIA



30. Kakue nporueccol porekarot npu B3aumoaeiicteuu BF3, BCI3, SiF4, SiCl4 ¢ Bomoii?
Kakne kommieKkcHble 4acTHIbI 00pa3ytoTcs BO GTOpUAHBIX pacTBopax? Hamummure ypaBHeHuUs
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 MHOr0o0pasye 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. IIpaBuna coBpeMeHHON MexayHapoiHo HoMeHKiIaTypel 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. ['omonormveckuii 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
psll,  HOMEHKJIATypa,  HM30MEpHs,  METOIbl  IOJYy4eHHs,  XHUMHUYECKME  CBOICTBa,
[PUMEHEHHUE.

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

XUMUYECKUE CBOWCTBA, IPUMEHEHHE.

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

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

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

17. Anpnerunel.  Onpenenenue. ['omMonmornyeckuii  psii  MpPEAENbHBIX — aIbJETHIOB.
XVWMHUYECKHE CBOMCTBA /peakiliy 3aMEIICHUs, TMOJMMEpPU3allii, ajibJA0JbHO-
KPOTOHOBOM KOHEHCAIMH/.

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

19. Kap6onoBbie kuciotsl. OHOOCHOBHBIE NpezeibHble. Onpenenenne. [ oMomornaeckuii ps,
HOMEHKJIATYypa, N30MEPHsl, METObI ITOJTyYEHUS.

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

Pa3znen 4 Hauaia XUMH4YecKOro aHaJIn3a
Knaccudukanmst MeTo10B aHaM3a.
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 UX BBIMIOJIHEHHUS.

13. JlaboparopHoe 060pyI0BaHUE U TEXHHUKA MPOBEACHUS KaueCTBEHHOTO aHAIH3a.

14. O6mue noHATHs KOJIMYECTBEHHOT0 aHanu3a. Ero 3axauun.

15. CoBpemenHas kinaccuukaiyss METOA0B KOJIMYECTBEHHOTO aHAN3a.

16. JlaboparopHoe 000pyIOBaHUE U TEXHHUKA MPOBEIACHUS KOJIMYESCTBEHHOTO
aHaJIM3a.

Kputepuu oieHKH 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 PAaCKpLIT HEC B IIOJHOM O6I>€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
IIOMOIIIA CO CTOPOHBI IIPENOJAABATEIIA. Bricka3biBaHus

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 npoTekaHus 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 STYEHKaM, YKa)KHTE€ BO3MOXKHBIE CTENIEHU OKHUCICHHUS, OKCHJbBI, 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
kuciopona? Paccuurtait pH pactBopa ruapokapOoHaTa Kajius, €CJIM KOHIEHTpaIus
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
3agaHust I CTYJICHTOB BBIAAIOTCS MOCJIEAYIOIIUM 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 Hagane cemecTtpa CTyAeHTaM BblAAaeTCsd 3aJlaHWE B BUAEC TE€Mbl WHIUBUIYalbHO, 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 IJIsl IPOMEKYTOYHOM aTTeCTAluM

V4eOHBIM IJIAHOM I10 AUCHHUILTHHE «XUMUSD) IIPEIYCMOTPEHA IPOMEIKYTOUHAS
arrectanus B popmenud@.3ayera.

4.1. 3apanus
[Ipumep 3ananus (Ounera) K 3a4eTy:

MMHUCTEPCTBO CEJIbCKOI'O XO35IMICTBA POCCUMCKON ®EJIEPALIMN
JIEITAPTAMEHT OBPA3OBAHVN, HAYUYHO-TEXHOJIOI' MYECKOM ITOJIMTUKU U
PhIBOXO3IMICTBEHHOI'O KOMITJIEKCA
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJILHOE
YYPEXJIEHUE
BBICIIET'O OFPA3OBAHMUS
«JOHCKOM I'OCYJIAPCTBEHHBII ATPAPHBIN YHUBEPCUTET»
(®I'BOY BO JIOHCKOM I'AY)

JloHCKO# arpapHbIi KOJUIEIK

Kadenpa "EcrecTBeHHOHAYYHBIX TUCIUTUIMH" YTBepkKJI€HO Ha 3ace/laHun
Hucnumnuna: CO0.02.01 «Xumusy» Kadeapsl, IPOTOKOI
Noe or" " 20 r.

HanpaBnenue noaroToBKu:

HNuctpykuus:
1. BHUMaTenbHO IPOYTUTE 3aJaHUE.
2. MakcumanbHO€ BpeMsl BBITTOJHEHUS 3a1aHus: 60 MuH.
3. Bbl MOeTe MOIB30BaThCS KATBKYISTOPOM.

Buiter Ne 0

1. CHI/IpTBI. OnpeﬂeneHI/Ie. Hpe,[[eJ'ILHLIe OOAHOATOMHBIC CIIMPTHI. I'omonorunyeckuit pAA,
HOMCHKIJIaTypa, U30MEPH, METOAbI IMOJTYYCHUA.

2. 3aKOH COXpaHEHHUs MacChl BELIECTB.
3. Hamummmute rpadudeckyro GopMyIry SSHTApHON KHCIIOTHI.
4. 3anauva. IIporieHTHas KOHLEHTpALUs pacTBopa coyiiHOM KuciaoTel 10% ¢ MIOTHOCTBIO
1,15 r/mi. Onpenenure MOJISIPHYIO KOHIICHTPAIMIO PacTBOpPA.
[IpenonaBarenp 3aB. xadenpoit

(moamuck) (®UO) (moamuce)
(®UO)
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34.
35.
. CTpoeHne dJ1eKTpOHHOW 000J04kM atoma yriepona. ['mbpummzanms. Tunbr

37.

41.

4.2 BapuaHThI 3a]aHUi
Bonpocek! k quddepeHunaibHOMY 3a4eTy M0 JUCHUILTHHE KX UMHUS»

HcTopus pa3BUTHS XUMUHU.

Meto nonypeaxkuuii.

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

Mertoa 311eKTpOHHO-MOHHOTO OaliaHca.
[Topsimok 3amosHEeHUs JIEKTPOHHBIX OpOHUTaneil.
Bonpopoansiil nokasaresb 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.

. YCc0BUS IPOTEKaHUSI XUMUYECKUX PEAKIUH.

. IIpaBuno XyHna, npasuiio KileukoBckoro.

. Bomopoanas u metainnyeckas CBs3b.

. Teopus 27IEKTPOIIUTHYECKON JUCCOLMALIUY.

. Auccounanus, KOHCTaHTa IUCCOLUALINH.

. I'maponns, KOHCTaHTa THAPOIIU3A.

. Ilepnognueckas cucrema JI.11.Meneneena.

. Bunsl conent.

. CriocoObl 1osry4eHus coJiei.

. KoBaneHnTHas u noHHas cBs3b

. Knnaccudukanuum xuMudeckux peaxuit

. I'mpponus, crynenu ruaponusa, pH conei.

. Bupl KoHLIEHTpaLMii.

. Opranunueckast XuMusi Kak Hayka. VICTOpust pa3BUTHSI CBSI3U C IPYTUMHU HAyKaMHU.
. OcOOEHHOCTH COEMHEHUHN YIIIepoia, UX MHOT000pa3ue 1 pojib B )KMBOW MPUPO/IE.
. OcHOBHBIE TIOJIOkKEHUS TeopuH byTieposa.

. Fomonornueckuit  psi,  YrIeBOAOPOAHBIA  paaukan,  (YHKUIHMOHAIBHBIE  TPYIIIHL

Knaccudukanus opraHn4ecKiux coeTMHEHUI.
SBnenue usomepun. IIpocTpancTBeHHAs U CTPYKTYpHAs H30MEPHSL.
[TpaBuiia coBpeMeHHOM MexTyHapoHo HoMeHKIaTypsl MFOTTAK.

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 M XMMHUYECKHE CBOMICTBA, MPUMEHEHHE. 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. [IpencraBurenn. HomeHnknarypa, METOAbl  IOJYYEHUS,
XUMUYECKUE CBOWCTBA, IPUMEHEHHE.

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

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

HOMEHKJIATYypa, U30MEPHUsL, METO/IbI ITOJTYUEHHUSI.

Anpaeruael.  Onpenenenue. ['OMOJOTMYECKWT psAll  TPEACTbHBIX — aJIbJICTUJIOB.
XUMUYECKHE CBOWCTBA /PEaKIX PUCOSANHEHUS, OKHCIICHHS/ .

Anpaeruael.  Onpenenenue. ['OMOJOTMYECKHT  pAl  TPENCIbHBIX — aJIbJICTUJIOB.
XUMUYECKUE CBOWCTBA /pEeaKlMU 3aMEIICHHUS, TOJMMEPH3AlUU, aJIbJOIBHO-
KPOTOHOBOM KOHJICHCAITHH/ .

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

Kap6oHnoBeie kucnotel. OTHOOCHOBHBIC TIpenenbHbie. OnpeneneHue. [ oMonmornueckuii psi,
HOMEHKJIATypa, U30MEPUsI, METOIbI TTOTyUCHHS.

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

Kpurepun onenuBanus

OK3aMEHAIlMOHHBbIM OWJIET COJEpKUT JIBa TEOpeTHUecKUx Bompoca. OleHuBaHMe
IPOM3BOIUTCS 10 KaXKA0MY Borpocy Omiera. OTBEThl Ha TEOPETUYECKHE BOIPOCHI OLICHUBAIOTCS
CJIEAYIOIIUM 00pa3oM:

HpaBHJ’IBHHﬁ, MOJIHBIN OTBCT, COACPIKUT HeO6XOI[I/IMbIe OTBCTBI U ITOJIHOC PCHICHUC

3amad— 5 6amnos;

IIpaBuIIbHBIN, HE TTOJHBIA OTBET, COJCPIKUT HEOOXOMMBIC pacyeThl B 3a7a4ax — 4 Oasia;
He TounkIi, He ONHEIA OTBET — 3 Oaa;

HeBepHbIili 0TBET/OTCYTCTBHE OTBETa — 2 Oasia.

HToroBasi oreHKa MO DK3aMEHY OIpeneiseTcsl Kak OKpPYTJIEHHOE 10 IeJO0ro 4Hcia

cpenHee apuMeTHUECKoe OalIOB CEMECTPOBOW OLIEHKH (TEKYIIETo KOHTpOJis) U OajuioB IO
Ka)XJIOMY BOIIPOCY OmiieTa.

BOoo~NoORWDNE

0.
. Ilepnonnueckas cucrema J[.M1.Menneneena.
12.
13.
14.

Bapuanrsl 3a1aHui
Bomnpocsl K 3a4eTy 1m0 AMCUHMIVIHHE«XUMHUSD)

TennoBoii 3QPeKT XUMUIECKUX PEAKITUH.
Teopus OBP.

[Topsinok 3anoHEHUs JIEKTPOHHBIX OpOHUTaneil.
Bonopoanslii mokasarenb pacTBOPOB.

Bunsl xumMuueckoil cBA3U.

Knaccsl HEOpraHU4YeCKUX COEAMHEHNH.
KoHueHnTpanus pactBopa - MaccoBas J0JIA.
VYcnoBus NpoTeKaHNs XUMUUECKUX PEAKIINM.
Teopus 2NEKTPOIIUTHYECKON JUCCOLMALIH.
I'upponus.

Knaccugukanus conei.
OcHoBHbBIE TTOJT0KEHUsI Teopun byTiepona.
["oMosoruueckuii psij1, yrieBoIopoIHbIN pagukai, GyHKIMOHAIBHbIE TPYIIIIbL.



15. SIBnenue u3oMepuu.

16. TIpaBuna coBpeMeHHOM MexmyHapoaHOM HoMeHKIaTypsl MIOTTAK.

1/. Anxanbl. 'omonoruyeckuii psi, CTpoeHUE, H30MEPHSL.

18. Ankensl. "'omonornyeckwuii psiz. Mzomepust:.

19. Ankunbl. ['oMonorudeckuii psiji, CTpPOCHUE, U30MEPHSL.

20. Cruptel.  Ompenenenuie.  [IpenmenbHble  OHOATOMHBIE — COHMPTHL. [ 'OMoOIOrMyeckuit
psii, HOMEHKJIATypa, H30MEpHsl.

OTBeTHBI K 324€eTy N0 AUCHUIINHe«XMMUD)

1. TennoBsiM 3(1)(1)€KTOM XHUMHYCCKOU PCaKu HAa3bIBACTCA KOJIMYCCTBO TCIIOThI,
BBIACINBIICCCA (I/IJ'II/I HOFJIOTI/IBHIGCCH) B XOIC pCakKnuu H OTHOCUMOC K 1 mMomb

npopearupoBasiiero (Wi oOpa3oBaBiierocs) BemiecTBa. TeruioBoi 3ddekT obOo3HauaeTcs
OykBoii Q wu, Kak mpaBwio, u3Mepsiercs B KJDK/MOmb winm B Kkai/Moiib. Eciau peakius
npoucxomuT ¢ BhiAeneHueM Teruia (Q > (), oHa Ha3bIBaCTCS IK30TCPMHUECKOW, a €ClIu C
noryomenurem temia (Q < 0) — 3HIO0TePMUUECKOIA.

2. OKucnenue — mpoliecc OTAa4M JIEKTPOHOB. BemiecTBa (aTom, MoseKyia, UOH), KOTO-
pBI€ OTHAIOT D3JIEKTPOHBI, HA3BIBAIOTCS BOCCTAHOBHUTEISIMU. B mporecce peakmus BOCCTa-
HOBUTEJIb OKHCIISIETCS, a 3HAUYEHHE CTENEHU OKHMCIIEHUS ITOBBIIIAETCS.

TUNUYHBIME BOCCTAHOBUTEIISIMU SIBJISTFOTCS:

a) MeTayusl, Bogopo, yriaepoxa, CO, H,S, SOz, HoSO3 1 conu cepHUCTO# KUCITOTHI;

0) 6eckuciopoansie kucinotel: HI, HBr, HC1, H,S;

B) coenuaeHus azota: HNO,, NH3, NoHz, NO;

') COJIM, B KOTOPBIX CTCTICHh OKHUCJICHHS Y KaTHOHOB MOeT Bo3pacTarh: SnCly, FeSOy,
Cra(SOu4)s;

1) OPTaHUYECKUE COCTUHEHUS: CITUPTHI, AJIbJICTH]IBI, MypPaBbHHAS U IABEJIEBAsT KUCIOTHI,
TJII0KO03a.

Boccmanosnenue — Tmporiecc TPUCOCIWHEHUS OJCKTPOHOB. BemiecTBa, KOTOpBIE
MPUCOSANHSIIOT dJIEKTPOHBI, Ha3bIBalOTCS okuciautensMu. B mpouecce OBP  oxucnurens
BOCCTAHABJIMBACTCS, 3HAUYECHHE CTEIEHU OKHCJICHUS ITOHIKAETCS. THUIMMYHBIMH OKHCIUTEISIMHU
SIBJISTFOTCS:

a) rasiorensl, Oy, O3, KMnOy, commn xpomoBbix kuciiotr K,CraO7 m; KoCrOy;

0) kucnotel: HNO3, H2SO4 xorn, HMNO4, HoCrOy;

B) okcubl MmetauioB: CuO, Ag,0, PbO;, CrOs, MnOy;

r) xaopuna xenesa (III) FeCls, runoxsiopuTsl, X10paThl U MEPXI0PATHI.

3. IIpuHIMI MMHUMYMA 3HEPruM: U3 MHOXKECTBA BO3MOXHBIX COCTOSHUH 3JIEKTpOHA
peanu3yercss TO, B KOTOPOM JHEpPrusi arToMa MUHUMaJIbHA. JTOT MPHUHIMI KOHKPETU3UPYETCS
npaswiaMu KiedkoBckoro.

1). U3 mHO)ecTBa CBOOOAHBIX OpOHTANEll AJIEKTPOH 3aliMeT Ty, I/Ie MEHbIlIE 3HauUCHUE
cymmsI (n+L).

2). 3 MHOXecTBa CBOOOJHBIX OpOWTaneil ¢ OJMHAKOBBIMH 3HAYEHUSIMH CyMM (n+L)
AJIEKTPOH 3ailIMET Ty, I'/I€ MEHBIIE N.

Hpunuun Iayau: B aToMe HE MOTYT OJIHOBPEMEHHO HaXOAUTHCA JIEKTPOHBI, COCTOSIHUE
KOTOpBIX ONMCHIBAETCS OJMHAKOBBIMHM 3HAYEHMSIMM BCEX KBAHTOBBIX uuncen. ClencTBUE: Ha
OIHOI opOuTaM MOTYT HaXOAWUTHCSA MAaKCUMyM JBa OJJEKTPOHA, Yy KOTOpPHIX 3HAuYEHUs
Ms00513aTENLHO Pa3INYHBI.



IIpaBuiao I'ynaa: npu 3anoaHEHUH MOAYPOBHS MOJIYJIb CYMMbl CIIMHOBBIX KBaHTOBBIX
YKcesa IEKTPOHOB JOKEH OBbITh MAKCHMAalbHO BO3MOKHBIM. Ha mpakTuke 3TO BBINOJHSAETCA
IIOCJIEZIOBATENIBHBIM Pa3MELICHUEM Ha KaxI0W opOuTanu MOAYpOBHS CHayajga MO OJHOMY
JJIEKTPOHY C MapajuIeIbHBIMU CIIMHAMM, & 3aTEM 110 BTOPOMY C aHTHUIIAPAJIJICIIbHBIMU CIIMHAMHU.

4. Bonmopoaublii mokaszareinb — pH — 3T0 mMepa akTHUBHOCTU (B ciiyyae pa30aBJIEHHBIX
pacTBOpPOB OTpa)kaeT KOHLEHTPAlLMI0) HOHOB BOJOpPOJAa B pacTBOpPE, KOJIMYECTBEHHO
BBIpaXKarollasi €ro KHUCIOTHOCTb, BBIYUCISAETCA KaK OTPULIATENbHBIN (B3ATBI ¢ 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 AUIEKTPOHHBIX Map), KOTOPOE MPOMCXOJUT B XOJ€ MEpPEKPbIBAaHUS
AJIEKTPOHHBIX 007aK0oB. B 00pa3soBaHMM KOBaJIEHTHOH CBSI3U y4aCTBYIOT 3JIEKTPOHHBIE oOiaka
JIBYX aTOMOB.

a) KoanentHnas HenosisipHas cBsi3b oOpasyercss MEXJy aToOMaMH HeMeTaila OJHOro U
TOTO JIee XMMUYECKOTI'0 37eMeHTa. Takyro CBA3b UMEIOT POCThIE BelecTBa, Hanpumep O2; N2;

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

2)oHHOI Ha3bIBaeTCsd CBS3b MEXKIY HWOHAMH, T. €. 3apsDKEHHBIMH YaCTHIIAMU,
00pa30BaBIIMMUCS M3 aTOMa HJIM TPYIIBI aTOMOB B Pe3yjbTaTe MPHCOSAWHEHHS WIH OTAaYd
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, YYacTBYIOLIUE B OOpa30BaHUM CBSA3M, CTAHOBSITCA
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 MOJISIpHAs. B ciydae, eclii AJIEKTPOHBI, y4acCTBYIOUIWE 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 KHCIOPOJIOM, BOJION U Mexay co0o0il. DTy Kinaccuukaiio HeOpraHMIEeCKUX
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.
Jis Toro droObl BemlecTBa BCTYNWJIM B XHUMHUYECKYIO PEAKIMIO, OHH JIOJKHBI

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 nposooumocmyio. K 3IIEKTpONIUTaM OTHOCSTCS PACTBOPHI KHUCJIOT, COJEH H
mienouedd. Comu M MIENOYM TPOBOAAT DIIEKTPUYECKH TOK HE TOJIBKO B pacTBOpax, HO U B
pacruiaBax. B 1887 r. mBenckuit yuensli CBaHTe AppEHHYC BBLIBHUHYJI TEOPHIO
ANEKTPOIUTUYECKOHN TUCCOIMALINY.

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

1. Tlpu pactBOpeHMH B BOJ€ (MU pACIUIaBICHHUH) SJICKTPOIMTHI paclajaroTcs Ha
MOJIOKUTENBHO (Kamuonsl) U OTPULIATEIIBHO (aHUOHbL) 3apsDKEHHBIE MOHBI (T.€. MOJBEPTaroTCs
AIEKTPOIUTUYECKON TUCCOIIUAIIUN ).

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

3. DnexTponuTuyeckas IUCCOLMAIUS — TMpolecc oOpaTUMbId (oOpaTHas peakius
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 cna®oil KUCIOTBI M CWJIBHOTO OCHOBaHMS (TMIpPOJIU3 10
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, THUJPOJIN3 MPOTEKAECT MPAKTHYECKH MOJHOCTBIO, TaK KaKk 00a MpoIyKTa
00pa3yIoT OCa/loK WM ra3:

. 4. Conb CUIIBHOM KUCIIOTHI M CUJILHOTO OCHOBAHMSI HE IIOJIBEPIaeTCsl TUIPOJIU3Y, U
pacTBOp HEUTpAJICH.

11.MMepnogunyeckasicucTeeMaXUMUHYECKHXIJIeMeeHTOB (Taduma MeHesieeeBa) —
KJIacCUBUKALNS XMMHUYECKHUX JIEMEHTOB, YCTAaHABIMBAIOIAS 3aBUCUMOCTh Pa3JIMYHBIX CBOWCTB

9JICMCHTOB oT 3apsaga X aTOMHOI'O saapa. Cucrema SABIIACTCA I‘pa(l)I/II-IeCKI/IM

BBIPAXKCHUCM IEPHUOANYICCKOTO 3aKOHa, OTKPBITOI'O PYCCKUM

yuénbiM . 1. MenzeneeBbiM B 1869 rojily 1 yCTaHOBUBILIETO 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB
OT UX aTOMHOI'0 Beca (B COBPEMEHHBIX TEPMUHAX, OT aTOMHON MaccChl

PacnionoxkeHne XMMHUYECKMX DJIEMEHTOB B Tabnuue MeHaeneeBa MO3BOJISIET
COIIOCTABJIATH HE TOJIBKO UX ATOMHBIE MacCChl, HO U XMMHYECKUE CBOICTBA.
BoT kak OHM U3MEHSIOTCS B IpeJieiax rpyIbl (CBEPXY BHU3):

o MeTtanueckue CBOMCTBA YCUIIMBAIOTCS, HEMETAINIMYECKUE 0CI1a0eBaloT.

e YBEJIMYMBAECTCS 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 YMeHbIIaeTcss aTOMHBIN paguyc.
Bo3spacraer 31eKkTpooTpuaTeNbHOCTh

12. CoasiMu HA3bIBAIOTCS CJIIOXKHBIC BEIIECTBAa POpMYIIa MOJIEKYIIBI KOTOPBIX, COCTOUT 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 COOOH CBSI3aHBI MOHBI KUCIIOTHBIX OCTATKOB M HOHBI METaJIJIA:

Na'Cl™ — xnopuz Hatpus

Ca2+SO42* — cynbdar KaJIbIus U T.]I.

Coup siBJsIETCH MPOAYKTOM 4YACTHUYHOr0 WJIM MOJHOI0 3aMelleHHs] MeTAJJIoM
aTOMOB BOJIOPOJa KHCJIOTHI. OTCHO/1a Pa3InyaloT CJIeyIoNre THIBI COJIei:

1. CpeaHue cojiM — Bce aTOMBbl BOJOpPOJia B KUCIOTE 3aMenieHnl MeTamuioMm: Nap,COs,
KNO;

2. Kuciable coJM— HE BCE aTrOMbl BOJOpOAA B KHUCIOTE 3aMEIICHBl METaJIOM.
PazymeeTcs, KucCible COJIM MOTYT 0Opa30BBIBATH TOJBKO JIBYX- HJIM MHOTOOCHOBHBIC KHCIIOTHI.
OOHOOCHOBHBIE KUCIIOTHI KUCTBIX coneit naBath He MoryT: NaHCO3, 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 OCHOBaHWM KHUCIOTHBIMH ocTatkamu: Al(OH)SOg4,
Zn(OH)Cl u T.x1.

[To ymcmy mpUCYTCTBYIOIIUX B CTPYKTYpE KATUOHOB U aHHMOHOB BBIJICISIIOT CJEIYIOIIHNE
Tunbl cosiedi: [IpocTeie coM — CONU, COCTOSAIIME W3 OJHOTO BHJAa KaTHOHOB M OJHOTO BHA
aaroHoB (NaCl). /IBoliHble COIH — COJIM, CoAepskaIue aBa pa3andubix KatuoHa (KAI(SOg)2 12
H,0).. CmemanHbple coIu — COJIM, B COCTaBE KOTOPBIX MPUCYTCTBYET JiBa Pa3JIMYHBIX aHUOHA
(Ca(OCI)Cl). Takxke pa3au4arOT THAPATHBIE COJM (KPUCTAJUIOTHAPATHI), B COCTaB KOTOPBIX
BXOJIAT MOJIEKYJIbI KPUCTALTU3AMOHHON BoAbI, Hampumep,Na,SO4-10 HyO, 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

XUMUYECKOE CTPOECHUE MOXKHO YCTaHABIUBATh XUMUYECKUMU METOJaMHU

CBoiicTBa BEHIECTB 3aBUCIT OT UX XUMHYECKOTO CTPOCHUS

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

ATOMBI U TPYIIIBI aTOMOB B MOJIEKYJIE OKa3bIBAIOT B3aMMHOE BJIMSIHUE JPYT HA Ipyra

14. OpraHuuecKkue COEAMHEHUS KJIACCU(UIMPYIOT, YYUTHIBAsS JBa OCHOBHBIX
CTPYKTYPHBIX IIPU3HAKA!

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

- HAIWYHE U CTpOeHUE (DYHKIIMOHATBHBIX TPYIIIL.

Yriepoanbiii  ckener (yriiepoaHasi  Lenb)- IIOCIEAOBAaTENIbHOCTD  XUMHUYECKU
CBSI3aHHBIX MEX]Iy CO0O0I aTOMOB yTiiepoia.

@DyHKOMOHAJBHASI TPYyNNa - aTOM WM Tpylna aTroMoOB, KOTOpBIE 3aMElIaloT B
YIJIEBOJOPOAHON MOJIEKYJI€ OJUH WM HECKOJIBKO aToOMOB Bojopoja. PyHKUMOHAJIbLHas
rpynmna onpeaenseT NPUHAUIEKHOCTh COEAVWHEHHS K ONPENCIIEHHOMY KIacCy 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 MOJIEKYJIIPHOM MacCBhl,

15.M30mepbr — 3TO BElECTBA, UMEIOIINE OJUHAKOBBII COCTAB M MOJIEKYJISIPHYIO Maccy,
HO pasHble (HU3UYECKUEe W XUMHUYECKHe CBoWcTBa. Pasnuuus B CBOHCTBaX M30MEpOB
OOYyCIIOBJIEHBI PA3JIMYUSAMU B UX XMMHUYECKOM WM MPOCTPAHCTBEHHOM CTpOEHHH. B cBs3M c
3TUM pa3Inu4aroT BUJbI U30MEPHH:

1. CTpykTypHas usoMepus.

2. KondopmannoHHas H30Mepus.

3. 'eomerprueckas u3omepus.

4. Ontuyeckas U30Mepusl.

16.1TpaBujia cocTaB/ieHUs] HA3BAHUH 10 CHCTEMATHYECKOW MeKIYHAPOIHOI
Homenkiaarype HIOITAK
B ocnoBe mnpaBun HomeHkimatypel HIOITAK nexar mnpuHUUIB 3aMecTUTEIbLHOM

HOMEHKJIATYPBbI.



1. OcHOBY Ha3BaHUS COCIUHEHUS COCTaBIsACT KOpPEHb CJIOBA, O0O3HAYAIOIINMA
IpeenbHBIA YTIEBOIOPO C TEM K€ YUCIOM aTOMOB, UTO U TJIaBHAs LieNb (Mem- ,9m- , npon-
oym- , nenm- , 2eKc- v T.11.).

2. K xopHI0 106aBIsIOT CyQPUKC, XapaKTePU3YIOIIUNA CTETIeHb HACBIIICHHOCTH:

-aH (IIpellebHbIN, HET KPaTHBIX CBsI3El);

-eH (Ipy¥ HAJIMYUU JBOMHOMN CBSI3N);

-¥H (IpY HAJTUYUHA TPOWHOU CBSI3H).

Ecnu kpaTHBIX cBsizel HECKONBKO, TO B cy(pduKce yka3pIBaeTCs YHCIO TaKUX CBs3ei ( -
JAHeH, TPHeH U T.1.), a mocie cyhdukca 00s13aTenbHO yKas3bIBaeTCs IUdpaMu IOJIO0KEHUE
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 cydduxc BBIHOCHUTCS Ha3BaHUE caMoi cTapiuei
XapaKTepPUCTHYECKOH IPYNNbI B MOJIEKYJIE C YKa3aHHEM €€ MOJ0KeHUs U POH.

4. Ilpoume 3amecTuTenu OOO3HAYAIOTCS C IMOMOIIBI0 MPHUCTABOK B a1(haBUTHOM
nopsiake. [lonoxxenue 3amecturerneil ykaspiBaeTcsi HUPPOI mepea MPUCTaBKOM, Hampumep: 3-
MeTHJ1, 2-xJjop. Ecnu B MoJekysne mmeercs HECKOIBKO OJMHAKOBBIX 3aMECTHTENICH, TO Tepen
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.Ankanbl — yrieBOJOPOIBI, COCTaB KOTOPBIX BhIpaxkaeTcs oomieit popmymnoir CnHapso

Bce atombl yrieposa B MOJIEKyJIaX aJKaHOB HAaXOATCS B COCTOSIHUM —THOpHMIU3ALUM U
CBSI3aHbI TOJIBKO OJUHAPHBIMU CBS3SIMU. AJIKAHBI UMEIOT TETPA3JPUUECKOE CTPOCHUE.

JUid ankaHOB XapaKTepHA U30MEpUs YIJIEPOIHOTO CKEJIETA.

ITo Mepe yBenndeHus 4uciaa aTOMOB yIJIEpOAa B MOJIEKYJE TEMIIEpaTyphl IUIABICHUS U
KHIIEHUS QJIKAaHOB MOHOTOHHO IMOBBIIIAIOTCS. AJIKaHBI JIErYe BOJBI U HE PACTBOPSIIOTCS B HEM.

AJNKaHBl OTHOCSITCS K HACBIWEHHbIM, YN TPEAEIbHBIM, YIJIEBOAOPOJIaM, TaK Kak B UX
MOJIeKyJIax Bce CBOOOJ/IHBIE BaJIGHTHOCTH aTOMOB YIJIEpOJia MOJHOCTBIO «HACBHIIIEHBD) aTOMaMu
BOJIOpPOJIA.

IIpocrelimmii mpecTaBUTENIb TOMOJIOIMYECKOTO PsiJia ATKAHOB — METaH .

Haunnast ¢ uyerBéproro wieHa psja, y ajJKaHOB HOSIBISIIOTCS M30Mepbl. [l ajikaHOB
XapaKkTepHa U30Mepusl YIIIEpPOJIHOTO CKeJeTa.

C pocroM umucia aroMoOB Yyriepoja KOJIMYECTBO H30MEPOB DPE3KO BO3PACTAET:
NEHTaH MMEeT U30Mepa, TIeKCaH —, TeNTaH —, OKTaH —, HOHaH —, »JWKO3aH —

n3omepoB. Kaxaplil alkaH UMeeT eIMHCTBEHHBIM H30Mep ¢ HEepa3BETBIEHHBIM (HOPMaJIbHBIM)

YIJIEPOJHBIM CKEJIETOM.

18.AskeHbl — HenpeAeabHbIE YIIIEBOA0PO/bI, B MOJIEKYJIAaX KOTOPBIX COJEPKHUTCSA OHA
JIBOIHAsI CBsI3b MEX]ly aromMamu yriepoaa. O6mast popmyna ankeHoB CyHon.

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



JUi anKeHOB XapaKTEpHbI CTPYKTYpHas MU30MEPHsI YIVIEPOJHOTO CKEJIETa M MOJIOKEHUs
JIBOMHOM CBSI3M, NMPOCTPAHCTBEHHAS yuc- U MPaHc-U30MEPUsl U MEXKKIAcCoBas HM30MEpUS —
AJIKEHBIN30MEPHBILUKIIOATIKAHAM.

TemmnepaTypsl IIaBJICHNS U KUIIEHUS AJIKEHOB YBEIMYUBAIOTCA C POCTOM YHCIIAa 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, COCIUHEHHBIC TPOMHOMN CBSI3bIO, 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 COUYETAaHHE OJTHOW — U JIBYX —CBSI3CH.

JlJiss amKWHOB XapaKTepHBI CTPYKTYPHAST H30MEPUS YIICPOJHOTO CKEJeTa M TOJIOKEHUS
TPOMHOM CBSI3U, TAKXKE MEXKKIIACCOBAask M30MEPHsI; MPOCTPAHCTBEHHBIX YUC- U MPAHC-U30MEPOB
AJIKUHBI HE 00pa3yIoT.

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

H30omepust 01HOATOMHBIX CHUPTOB CBsA3aHa CO CTPOCHHUEM YIJIEPOJHOTO CKeleTa
(Hanmpumep, OyTaHOJ-2 ¥ 2-METHINPOINAHON-2) U ¢ nojoxkeHueMm rpymnnsl OH (nponanon-1 u
HPOTAHOIN-2).

HomMmenkJiarypa.

Hazpanust criuptoB 00pa3yroT, 100aBisisi OKOHYaHHE -0J1 K Ha3BaHMIO YIJIEBOAOPOJA C
caMOH JJIMHHOM YriepoJHOM Lenblo, BKIYAOLIeH r’uApoKCcuiIbHyo Tpymnny. HyMmepauuio nenu
HA4YMHAIOT C TOrO Kpasi, OJIMkKe K KOTOPOMY pacIioyioKeHa THApOKCcUiIbHas rpynna. Kpome toro,
IIMPOKO PACHpOCTpPaHEHA 3aMECTUTEJIbHAas HOMEHKJIAaTypa, [0 KOTOpOW Ha3BaHUE CIHpPTa
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 IPYIIITBI HAXOAMTCS B SP -THOPH/IN3AIHN.

IHony4yenne.

1. Campiii 06mmii criocoO MmosydeHus: CIUPTOB, UMEIOIIUI TPOMBIIIIJIEHHOE 3HAYEHUE, —
TUJIpaTanys ajkeHoB. Peakuus uAeT Npu MNPONYCKaHWU allkeHa C MapaMd BOJAbI HaJ
($hochOPHOKHUCITBIM KaTaJIN3aTOPOM:

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

[Ipucoenuuenue Boapl AT MO MpaBHily MapKOBHHUKOBA, TO3TOMY M3 NMEPBUYHBIX CIMPTOB MO
JAHHOW PEAKIIMM MOXHO IOJyYUTh TOJIBKO 3TUJIOBBIN CIIHPT.

2. [lpyroit oOmmii croco0 MONydeHHsI CIHPTOB — THAPOJIHN3 AJKWITAIOTSHHIOB IO
JENCTBUEM BOJHBIX PaCTBOPOB IIEJIOUEH:

R—Br + NaOH — R—OH + NaBr.

o 2T0i peakiy MOKHO OJIy4aTh IEPBUYHBIE, BTOPUUHBIE U TPETUYHBIE CIIUPTHI.

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

R—CH=0 + H, - R—CH,—OH, (1)

R—CO—R'+ H; - R—CH(OH) —R". (2)

Peakuuio npoBoasT, MpoIyckasi CMech NMapoB ajbJAETUAa WM KETOHAa M BOAOPOJa HaJ
HUKEJIEBBIM KaTaJInu3aTOPOM.



4. JleficTBue peakTUBOB I pUHBspa Ha KApOOHMIIbHBIE COCAMHEHUS.

5. DTaHOJ MOJIYYarOT P CITUPTOBOM OPOKEHUH TIFOKO3BI:

CsH1206 — 2C,H50H + 2CO,1.

XuMHYeCKHe CBOMCTBA CIIUPTOB ONPENEIAIOTCS NPHUCYTCTBUEM B HX MOJIEKYJIAx
ruapokcwibHON Tpynmbl OH. Csizu C-O u O-H cunbHO MONSPHBI U CIOCOOHBI K Pa3phIBY.
PaznuyaroT 1Ba OCHOBHBIX THIIA PEAKIMA CIIUPTOB C y4acTHEM (YHKIHMOHAILHOU rpymmsl -OH:

1) Peakuun c paspeiBoM cBs3u O-H: a) B3aumoneicTBUE CIIUPTOB C IIEJIOYHBIMHU U
HIEJIOYHO3EMENIbHBIMU METa/llaMd C OOpa3oBaHUEM 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
coequHeHnil. 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 (MEKMOJEKYIIpHAs Jeruaparanus): 0) 3amenienue rpynmnsl -OH ramoreHoM, Harpumep
IpU JIEUCTBUU TaJIOTE€HOBOJIOPOAOB C OOpa30BaHMEM aJKWirajgoreHua0B. CKOpOCTh peakiuid,
IIpU KOTOPBIX pa3pbiBaeTcs cBsi3b C-O, yMEHbIIAETCS B PALY: TPETUUHbIE CIIUPTHI > BTOPUYHbBIE
> nepBuuHble. CIUPTHI ABIAIOTCS aM(DOTEPHBIMH COSTUHEHUSMHU.

4.3 UHauBUAYAJIbHBIH MPOEKT

3anaHus 175 CTYIE€HTOB BBIAAIOTCA MMOCIEAYIOINUM 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 BBIJAETCS 3a/laHME B BUJAE TEMbl WHIUBUAYAJIbHO, B
KOHIIE CEMECTpa CTY/IEHT IIPEIOCTABISAET N0KIaA, pedepaT 1 Mpe3eHTalusl Ha BHIOPaHHYIO TEMY.

Kpurepun oneHkH 10nycKa HHANBHAYAJTBHOT0 NPOEKTA K 3alUTe

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 JIOTMYHBIC, HCIOJb30BAHA HAy4yHas JICKCHKA, OTtiinyHO
MIPUBE/ICHBI IPUMEPHI.

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

Xopomo

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

Y 10BIETBOPUTEILHO
HECBA3HBIC U HCIIOTHUYHBIC. Haquas[ JICKCHUKAa HE€ HMCIIOJIb30BaHa,
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 Ha3pIBaETCA XMMUYECKUM YIEMEHTOM...

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.
[TpaBUBHBII OTBET: 2

Turm 3a1aHnii: 3aKpBITHIA

BapuanT 3ananus 2.

IIpu xakom m3 napeut 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.

VKajKUTe MOPSJIOK PACTIONOKEHHS DIEMEHTOB ¢ DIEKTPOHHON KoHbUrypaiueii aroma - 4s
405110 [MOATPYVIIIE CBEPXY BHM3 (comytacHo Tabaniie MeHgeneesa)...




Oopom

XJIOP

¢rop

. non

[TpaBuibHeI oTBeT: 3,2,1,4

NS

Tun 3a7aHuii: 3aKPBITHINA

Bapuant 3aganus 4.

ABTOpPOM 33aKOHA COXPAHEHHMS MACChl BEIIECTB SIBISETCS. ..
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"

[TpaBwibHEIH 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
IEPUOIUYECKON 3aBUCUMOCTH OT UX aTOMHOI'O BECAa — 3aKOH — IIEPUOANYECKUN 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 nermaparallid BTOPHYHBIX M TPETHUYHBIX CIHUPTOB M TIPHU JETHAPOrajJOreHUPOBAHHHU
BTOPUYHBIX U TPETUYHBIX TaJON€HUIOB BOJOPOI OTIIENIIETCS NPEUMYIIIECTBEHHO OT HAMMEHEE
THAPOICHU3UPOBAHHOIO aTOMa YIiepoJia — 3TO MPaBHJo.........

[IpaBunbHBII OTBET: 3aiilieBa.




Tun 3a7aHuii: OTKPBITHINA

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 //0
H3C—C\ +2[Ag(NH3)g]OH — H3C—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 T rubpuanu3anyy XapakKTepeH JUIsl TPETHET0 BAJIEHTHOIO COCTOSIHMS YVIJIEPOA...
IIpaBunbpHBIN OTBeT:Sp3 — rubpuuzanus.

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 14.

K kakomy Tuny ruaponusa npuHamiexuT conbAlCls:

[IpaBUIBHBIN OTBET:

Conb 00pazoBaHa ci1aObIM OCHOBAaHHWEM U CHIIBHOM KUCIOTON — TUAPOIIN3 MO KAaTHOHY.

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 15.

K xakomy TUIY THApoan3a IpuHaaIekuT coabNa,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 OKUCIUTENTb 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.

[IpaBunpHbiil oTBeT:OKTaHl ekcan [lenTanMertaH.

Twun 3agaHuii: OTKPBITHIN

BapuanTt 3ananus 20.

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




