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1.001mme nosioxkeHust

KOHTpOIBHO-OLICHOYHBIE  CPENCTBAa INPEOHA3HAYEHBI Ul KOHTPOJIS W OLEHKHU
00pa3oBaTEeNbHBIX JOCTIDKEHHA  OOYYalOLIMXCS, OCBOMBIIMX MPOTPAMMYy JAUCHUIUIMHBI
C00.01.09 Xumus.

@OH OLCHOYHBIX CpPEIACTB BKIIOYAECT KOHTPOJIBHO-OLICHOYHBIE CpEAcTBA UL
IPOBE/ICHUS TEKYILEro KOHTPOJIS U IPOMEXYTOUHON aTTecTanuu B popme qud. 3auera.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH TIPOBOJMTCS B TEYEHHE ceMmecTpa B Qopme
[EPUOJIMYECKOT0 BBHIOOPOUYHOIO YCTHOIO OINpOca IO MPOWICHHBIM pas3jieiaM U KOHTPOJIA 3a
BBINIOJTHEHUEM 3a/1aHUi Ha JJAOOPATOPHBIX U MPAKTUUECKUX 3aHATHUSAX.

2. Pe3yaibTaThl 0OCBOEHMS JUCHUILINHBI, OJIe:KALMeE IPOBEPKe

Pe3yabrarbl 00yueHus OcHoBHBIE dopma
(ymMeHus, 3HAHMS, 001IHE KOMIIETEHIIUM) MoKa3aTeu KOHTPOJISI U
OLICHKU OLICHUBAHUA
pe3yJbTaroB

1) BEIBISTH XapaKTepHbBIE MPU3HAKA W B3aUMOCBS3b| - pOBEJCHUE |-
M3YUCHHBIX HOHHTHﬁ, IIPUMCHATH COOTBCTCTBYIOIIUC| XYPMUYECCKUX HepI/IOI[HLICCKI/Iﬁ
TTOHATHSA nmpu OInMcCaHnuun CTPOCHUA u CBOMUCTB peaKHI/If/'I o YCTHI)If/i OHp()C
HEOPraHWYECKUX M OPFaHMYECKUX  BEIMECTB M UX| nopywepmio u |- HaGmonenue n
[IpeBpaIeHAI; BBIABIATh B3aMMOCBS3h XMUMHUYECKUX 3HAHHMA HPHMEHEHHIO oLeHKa Ka9ecTsa
C IMOHATHUAMU W NPCACTABICHHUAMH APYIrUX IMPEAMETOB MJIA]
Golee OCO3HAHHOTO MOHMMAHHMA M OOBSCHEHHS CymHOCTH| P chidCCKIX u pabot Ha

VI

MaTepHUaIbHOTO €IWHCTBA MHpPA; WCIOIB30BaTh CHUCTEMHEIE HCOPraHMICCKUX 1a00paTOPHEIX 1
XUMHWYCCKHUE 3HAHUA OJI1 O6’I)HCH€HI/I$I U TIPOrHO3UPOBAHUS BCIICCTB, HpaKTquCKHX
SIBJICHUIA, IMEIOIIMX €CTECTBEHHOHAYYHYIO IPUPO/IY; - pacieT PaHATHAX

2) HWCHONB30BAaTh HAMMCHOBAHHUS  XHMHYCCKHX KOHLIEHTPALIU — KonTpoib
COCIMHEHWI MEXIYHApOJHOTO COI03a TEOPETHUECKOW W BEIIECTB CaAMOCTOSITEIIbHO
HpHKJ’Ia}IHOﬁ XMMHUHU W TPUBHUAJIBHBIC HAa3BaHWA BCHICCTB, pa3JII/I‘{HLIMI/I I>’Ip36OTBI
OTHOCSIIMXCS K W3YyYEHHBIM KJIAcCaM OPTaHMYeCKUX H| MeTONAMM; |
HEOPraHWYECKUX COCMHEHHMH; HMCIOJIB30BaTh XUMHUYECKYIO| -apami3 JTnddepermans

CUMBOJIMKY JJISi COCTaBJIeHHS (POPMYJI HEOPraHUYECKHUX
BEIIECTB, MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAaILICHHbIX W  CKEJETHBIX) (OopMya OpraHMYECcKHX

OKCIICPUMCHTAJIbHBI HBIH 3a4eT
X JaHHBIX H HX

. | pacuer B
BCILICCTB, COCTABJIATH YPABHCHHA XUMHUYCCKHX PCaKIUU H
) COOTBETCTBUU c
[PACKPBIBATh ux CYIITHOCTB: OKHUCJIINTCJIIBHOA
3a/laHHEM;

BOCCTAaHOBUTEJIBHBIX PEaKIUid IOCPEACTBOM COCTABIICHHUS
PIICKTPOHHOTO OanaHca 3THX pPeakiid; peakiuii uoHHoro| ~BIAJACHHE

O0OMeHa IyTeM COCTABJICHUS WX MOJHBIX U COKpAICHHBIX TEXHUKON paboTHI ¢
MOHHBIX  ypaBHEHMI; peakuuid TUAPONIN3a, peakuuil| XUMHUYECKUM
KOMILIEKCOO0pa30BaHus (Ha NPUMEPE TUIPOKCOKOMIUIEKCOB| 00OPYTOBAHHEM.
[IMHKa W  QJIOMHHHSA); TOATBEPXKAATh  XapaKTepHbIE
XMMHYECKHE  CBOWCTBA  BEIIECTB  COOTBETCTBYIOLIIUMHY|
ODKCIEpUMEHTAMH W 3alMCAMH  YPaBHEHMH XHMMHUYECKUX
[pEaKIINIA;

3) KJ1acCU(pHUIIUPOBATH HEOPTraHUIECKUE u
OpraHMYECKHE  BEIIECTBA W  XHMHUYECKHE  pEakluH,
CaMOCTOSITEJIbHO BBIOMPAaTh OCHOBAHUS M KPUTEPUH IS
KIacCU(pUKAIMN ~ M3yYaeMbIX  XHMHUYECKHX  OOBEKTOB,;
XapaKTepU30BaTh COCTaB U Ba)KHEWMIIME CBONCTBA BEIECTB,
pUHAATECKAMX K ONpelNesIeHHBIM KiaccaM W TpyIIaM
COETMHEHWH (TPOCTBIE BEIIECTBA, OKCHIBL, THUAPOKCHIBI,
COJIM;, YTJIEBOAOPOJBI, MPOCTbie 3(UPBI, CIUPTHI, (HEHOJBL,
QJIBJICTH/IBI, KETOHBI, KapOOHOBBIE KHCIIOTBI, CJIOKHBIE
GUPHL, KUPBI, YIIEBOABI, aMUHBI, aMUHOKHCIIOTHI, OENKN);




[MPUMEHATh 3HAHHWS O COCTaBE M CBOWCTBaxX BEIIECTB I
PKCIIEPUMEHTAIBHON  MPOBEPKH THUIOTE3 OTHOCHUTEIIHHO
3AKOHOMEpPHOCTEW MPOTEKaHUs XHUMHUYECKUX peakiuidl u
[MPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIICCTBICHUS;

4)chopMHpOBAaHHOCTh yMEHHH TIOATBEPXAATh Ha|
KOHKPETHBIX MTPUMEpax XapakTep 3aBUCHUMOCTH PEaKIIMOHHOM]
CIIOCOOHOCTH OPraHUYECKUX COCIUHCHHN OT KPATHOCTH H
Tuna koBaJieHTHOM cBs3u (" " u ""), B3aMMHOIO BIIUSHUA
ATOMOB W TPYNII aTOMOB B MOJIEKYJNaX; a TakXke OT
OCOOCHHOCTEW  peanm3alid  Pa’IUYHBIX  MEXaHHU3MOB
[MPOTEKAHUS PEaKIIUH;

5) xXapakTepu3oBaTh JIEKTPOHHOE CTPOEHHE aTOMOB
(B OCHOBHOM U BO30Y)XIEHHOM COCTOSHHHM) ¥ WOHOB
XUMUYECKUX dyeMeHTOB 1 - 4 mepuomoB llepuommueckoii
cuctembl J[.1. MenneneeBa u ux BaJCHTHBIC BO3MOXHOCTH,
cronb3ys moustus 's", "p", "d-anekrponnsie" opOuTany,
DHEPreTHYCCKUE  YPOBHHU; OOBSICHATh 3aKOHOMEPHOCTH|
M3MEHEHHS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U 06pa3yeMLIx
MU COEIMHEHNH TI0 IepruoIaM U TPyIIaMm;

6)BNazieHue CHCTEMOW 3HAHWHA O METOJaX HAayYHOTO
TO3HAHUSA SIBIICHUM NPUPOJIEIL, HCIIOJIB3YEMBIX B|
ECTECTBEHHBIX HAayKaX W YMEHHSIMH MPHUMEHSATH 3TH 3HAHHUS
[pH SKCIEPUMEHTAILHOM HCCIIEZIOBAHUU BEIECTB W IS
O6BHCHCHI/IH XUMHNUYECCKHUX HBJ’ICHHﬁ, UMCHOIINX MECTO B
pUpOJIe TNPAKTHYSCKOW JIEATCILHOCTH 4YEJOBEKa U B
OBCEIHEBHOM KH3HU,

7) MPOBOUTH pacyeThl MO XUMHUUYECKUM (popMynaM H
YPaBHCHUAM XHUMHUYCCKUX pCaKHHfI C HCIIOJIBb30BaHUECM]
(br3nyeckux BeMWYMH (Macchl, 00beMa Tra3oB, KOJIWYECTBA
BEIIECTBA), XapaKTEPUIYIOIINX BEIIECTBA C KOJIHMYECTBEHHOM|
CTOPOHBI: PAacyeThl 10 HAXOXKACHUIO XMMHUYECKOW (POpMYIIBI
BelecTBa; pacdeThl Macchl (00beMa, KOIMYEeCTBa BEIIECTBA)
[TPOJIyKTa PEaKINH, €CIIH OJHO U3 UCXOAHBIX BEUIECTB JIAHO B
BHJIE pacTBOpa C  ONPEACIEHHOM MacCOBOM  JloyIel
[PAaCTBOPEHHOT'O BEIIECTBA WJIM JaHO B H30BITKE (HWMeEeT]
[PHMECH); pacueThl MacCOBON MM OOBEMHOH JOIH BBIXOJA)
[MPOJyKTa PEaKIINH; pacueThl TETUIOBOrO 3¢ eKTa peakiu,
00BEMHBIX OTHOIIECHHU T'a30B;

8) MPOTrHO3WPOBATH, AaHATU3UPOBATH U OIIEHWUBATH C
[MO3UIMIA  DKOJIOTHYECKOW  OE30MacHOCTH  TOCIECTBHS
OBITOBOH M TPOM3BOJCTBEHHOW JICATEIBHOCTH 4YEJIOBEKa,
CBS3aHHOM C TepepabOTKOW  BEIECTB;  HCIOJbL30BaTh
[MOJTydeHHbIC 3HAHWS I MPUHATHS TPAMOTHBIX PEIICHUH
[Ipo0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;

9)chOopMHUPOBAHHOCTE ~ YMEHUH  CaMOCTOSTEILHO
[IAHUPOBATh W TPOBOJIUTH XWMHUYECKHHA HKCIEPUMEHT
(mody4eHne W W3ydYeHHE CBOWCTB HEOPTraHMYECKUX H
OPraHUYCCKUX BCIICCTB, Ka4YC€CTBCHHBIC PEaKIumy
YTII€BOI0OPOIOB pa3IMYHBIX KJIACCOB u
KHCIIOPOJICO/IEPKAIIUX OPTraHUYECKUX BEIIECTB, pPEIIeHUE
KCIIEPUMEHTAIBHBIX 3aj1a4 1o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB) C COOJIIOICHUEM
paBusl  Oe30mMacHOro  OOpalieHWuss C  BEMIeCTBAMH |
mabopaTopHBEIM  00OpynoBaHMEM, (OPMYIHPOBATH IS
MCCIIeIOBaHUs, NPEJOCTABIATh B  Pa3indHOH  (opme]
[pE3YIIbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh M OLICHUBATh HX




JIOCTOBCPHOCTD,

10) ocCymIecTBIATH  IICJICHANPABICHHBIH  ITOWCK
XUMUYECKOM WHPOpPMAIUM B  Pa3HYHBIX  HMCTOYHUKAX
(HayuHas u  y4eOHO-HAy4yHas JIATEparypa, CpEICTBa|
MaccoBoi umHpOpMammu, cetb VIHTEpHET © JapyTue),

KPUTHYCCKH aHAIM3UPOBATh XUMHYECKYIO HWH(POPMAITHIO,
epepabaThiBaTh €€ M KCIIOJIB30BaTh B COOTBETCTBUH C
[MOCTaBJICHHOW Y4eOHOM 3a/1aueii;

11) oco3HaBaTh OMACHOCTH BO3JCHCTBHUS Ha >KHUBBIC
OpPTaHU3Mbl  OIPEJICTICHHBIX BEMIECTB, IOHMMAs CMBICI]
[moKasaTeNss TNPeAeTbHOW JOMYyCTUMOW KOHIICHTPAIlUU, WU
MOSICHATh HAa  IpUMEpax  CrmocoObl  YMEHBIICHUS U
[PEeIOTBPAIICHUS] MX BPEJIHOTO BO3JCHUCTBHS HA OPraHHU3M
YeoBeKa.

3HATb:

-1) copmMupoBaHHOCTH MpEACTAaBICHUI: O
MaTepHabHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
[103HABa€MOCTH SBJIEHUIN IIPUPOJIbI; O MECTE U 3HAUEHUU
XMMUU B CHUCTEME ECTECTBEHHBIX HAyK U €€ POJIM B
00ECIIEYeHNN YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA: B
[pelieHNH MpoOIeM HKOJIOTHYECKOM, IHEPreTHUeCKOon U
uieBoi  0€30IIacCHOCTH, B  Pa3BUTHM  MEIULIMHBI,
CO3/IJaHMM HOBBIX MAaTEpUAIIOB, HOBBIX MCTOYHHKOB
PHEpruuy, B o0ecrnieueHnu paloHaIbHOIO
[IPUPOIOIIOIB30BAHHUS, B dbopmupoBaHuy
MUPOBO33pEHUs U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKKE
PKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY]
3I0pOBBIO U IPUPOAHOM CpELE;

2) OCHOBOIIOJIAraroye HOHATHS
(IONIOJTHUTENBHO K CUCTEME MOHATUN 0a30BOTO YPOBHS)
- W30TONbI, OCHOBHOE U BO30YXJIEHHOE COCTOSHHE

aToMa, ruOpuAN3aIUs ATOMHBIX opburanei,
xuMudeckas cBs3b (" " u ", KpaTHbBIE CBSI3U), MOJIpHAs
KOHLIEHTpalus, CTPYKTypHass ¢Gopmyna, H30Mepus

(cTpyKTypHasi, reomeTpuyeckas (IHc-TpaHC-U30Mepus),
TUTIBl XMMHUYECKUX peakluii (rOMO- W TeTepOTreHHBIE,
oOpaTUMble U HEOOpaTUMbIE), PacTBOPbI (MCTUHHBIE,
IIMICTIEPCHBIE CHCTEMBI), KPUCTAJUIOTUIPATHI, CTENCHb

IMCCOLIMAIUK, JIEKTPOJIN3, KPEKUHT, PpUGOPMHHT);
Teopun u 3aKOHBlI, 3aKOHOMEPHOCTH,
MUPOBO33PDEHUYECKME 3HAHMS, JIEKallMe B OCHOBE

IIOHUMaHWA NPUIUHHOCTU U CUCTCMHOCTU XUMHUYCCKUX
HBJ'IeHHfI, COBpPCMCHHBIC TIIPEACTABJIICHHUA O CTPOCHUU

BelleCTBA  HAa  aTOMHOM, MOJIEKYJISIPHOM ||
HAIMOJIEKYJIIPHOM  YPOBHSAX;  IPEACTaBICHUS O
MexaHH3Max XUMHYECKHX peaxuui,
TEPMOJUHAMHYECKHUX u KHHETHYECKUX

BAKOHOMEPHOCTSAX WX TPOTEKAHUSA, O XUMHUYECKOM
[PAaBHOBECHH, TUCIEPCHBIX CHCTEMaX, (PaKTONOTHYECKHE
CBEIEHHUS O CBOWCTBaX, COCTaBe, TOJYUYCHHH W
0e30macHOM HCIIOJIb30BaHUU Ba)KHCHIITUX|

- OCHOBHBIC 3aKOHBI
XHMHUU,

- OCHOBHBIC KJIACCHI
HEOPraHWYEeCKUX U
OpraHUYECKUX
COCJIMHEHU;

- CBOMCTBa
OCHOBHEBIX KJIACCOB
OpraHUYECKUX u
HEOPraHUYECKUX
COCIUHCHUIA,

- peakuu
onpeeaeHus
HEOPraHWYEeCKUX U
OpraHUYECKUX
BCIIIECTB B
OMOJIOTrHYSCKUX
00BbCKTaX;

- TEXHOJIOTHIO
BBIIOJTHEHHUS
peakuui
B3aMMO/ICHCTBUS
XHUMUYECKHX
BCIICCTB.

[lepronnueckuii
[YCTHBIM OIIPOC

— HaOmronenue u
OLICHKA Ka4ueCcTBa
[paboT Ha
1a0opaTOPHBIX U
[TPAKTUYECKUX
BaHATHAX

— KoHTpoab
CaMOCTOSITEJILHO
i1 paboThI

— ludd.3auer




HEOPTaHUYECKUX W OPTaHWYECKHX BEIIECTB B OBITY H
[PAKTUYECKOW  JEATEIBHOCTH  4YeJOBeKa;  OOIIHMX
HAYYHBIX MPUHIAIIAX XUMHYECKOTO MPOU3BOACTBA (HA
[prMepe TPOU3BOJCTBA CEPHOW KHCIOTH, aMMHAaKa,
MeTaHoIa, mepepaboTKu HEPTH ).

3. KOHTPOJILHO-OIICHO‘IHBIG MaTepHuaJibl TEKYHIEr0 KOHTPOJIsA

B kadectBe KOHTPOJIbHO-OLCHOYHBIX MAaTCPUaIOB TEKYIIETO KOHTPOJIA UCIIOJIIB3YIOTCA:

3.1. llepuoauueckuii yCTHBIN ONpoc

Pa3zgen 1 OcHoBHBIE 32KOHBI XUMHUH

Hcropus pa3BUTHS XUMUH.

Merton nonypeaxkuuii.

TernoBoit 3¢ (heKT XUMUIECKUX PEaKITHiA.
OKBHUBAJICHT COJI, OCHOBaHMsI, KUCIIOTHI.
CrtpoeHre KOMIUIEKCHBIX COCTMHEHUH.
Metona 351eKTpOHHO-MOHHOT00aJIIaH a.
[Topsiok 3amoIHeHUsI SIIEKTPOHHBIXOpOUTATIECH.
BonopoHslii mokasarenb pacTBOPOB
Oco0eHHOCTH CTPOCHHUSI aTOMOB (-3JIEMEHTOB.
0. Metonasr onpenenenus pH cpenpl.

11. Buasl XMUMHYECKOU CBSI3H.

12. Teopus OBP.

13. Kitaccel HEOpraHMYECKUX COCTUHCHHM.

14. Bunel ruaponusa.

15. Banusinue cpensl Ha npotexkanue OBP.

16. Buap! KOHLIEHTpAIHH.

17. YcnoBus npoTrekaHus XMMHUECKUX PEaKIIUM.
18. IlpaBuno Xynaa, npasuio Kieukosckoro.
19. BonmopoHas 1 MeTayUIM4YeCKast CBA3b.

20. Teopus 3JIEKTPOIUTUUECKOIN TUCCOIMALINY.
21. lucconmarusi, KOHCTaHTa JUCCOIHALINH.

22. 'uaponus, KOHCTAHTA THIPOJIN3A.

23. Ilepnonnyeckas cucrema J[.11.Menneneena.
24. Bunasr conen.

BOoo~NoOR~WDNE

25.  CrocoObI OJTydeHUs COJICH.

26.  KoBajieHTHas U HOHHAs CBS3b

27.  Krnaccu(ukanuy XUMHYECKUX PEAKIIHA
28.  TI'maponus, crynenu ruaponusa, pH couneit.
29. Bunbr koHTIEHTpaIuii.

Pa3znen 2 Heopranmueckasi xummusi.
1. KakoBa snekTpoHHast KOHQUTrypalus aTOMOB 3JIEMEHTOB 7-i rpynmnbl? Kakue creneHu
OKHCJICHUA XapaKTCPHbI JIA OTHUX 3JIEMEHTOB? HpI/IBe)II/ITe IMPUMCEPHBI CO@)II/IHGHI/If/i 3THUX
AJIEMEHTOB B PA3JIMYHbBIX CTENIECHSIX OKUCIIECHHUS.



2. Kak wmensitorcs mo rpymnne F-CI-Br-l: a) pagmycel atomoB, 0) mepBblii MOTEHIHAI
MOHU3ALUH, B) 3JIEKTPOOTPULIATETBHOCTh AaTOMOB?

3. Kakue u3 mepeuncieHHbIX coefuHeHuid BeTpeuarotress B npupoae: NaF, CaF2, NaCl,
HCI, KCIO3, Br2, NaBr, NaBrO4, Nal, NalO3? Kak moiy4aroT rajore¢Hbl B BHIE MPOCTHIX
BEIIECTB B IMPOMBIIUICHHOCTH W B Jaboparopuu? Hamummure ypaBHEHUS COOTBETCTBYIOIIMX
peaKIui.

4. Kak M3MEHSIOTCS OKHUCIUTEIbHBIE CBOMcTBa B psny ramorenoB F2-CI2-Br2—12?
[TpomtrocTpupyiTe 3Ty 3aKOHOMEPHOCTD IPUMEPAMU XUMUYECKUX PEAKIHH.

5. B 4eMm nposBISIOTCS 0COOCHHOCTH (PTOpa MO CPaBHEHUIO C JAPYTUMH TajJOreHamMu?
JUis  OKHMCIMTENbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB  HAMMIIUTE BJICKTPOHHO-  HOHHBIE
YpaBHEHUS MOIYPEAKIIHA.

6. Kak w3mensercs B psay ranorenoBogopoaoBHF-HCI-HBr-HI: a) wexaromnoe
paccrosiHue, 0) MPOYHOCTD CBSA3H, B) KHUCIOTHBIE CBOMCTBA UX PAaCTBOPOB B BojiE?

7. Kak M3MEHSIOTCS BOCCTAHOBUTENbHBIE CBOICTBA B psiay rajgoreHoBoaopoaoBHF-HCI-
HBr-HI? IIpownntoctpupyiite 3Ty 3aKOHOMEPHOCTH IPUMEPAMU XUMHUYECKUX PEAKLIUM.

8. Kak mnomyuatrorT ranoreHBonoponpl? Jljis OKUCIUTEIbHO- BOCCTAHOBUTEIIBHBIX
IPOIIECCOB HAMTUIIUTE 3JIEKTPOHHO-UOHHBIE YPAaBHEHHS MOTYPEAKIIHA.

9. Kak ramorensl pearupyrooT ¢ BoAoi? Hanummure ypaBHEHUS COOTBETCTBYIOIIUX
peakuui. Jlaiite onpeneneHue peakliuy JUCIPOIIOPLIUOHUPOBAHHS.

10. KakoBO MpOCTPaHCTBEHHOE CTPOEHHE aHHOHOB okcokucior xyiopa HCIO, HCIO2,
HCIO3, HCIO4 u na3BaHue KUCIIOT U UX COJIEH.

11. Kak mensiercs cuna kuciot B 7 psgy HCIO-HCIO2-HCIO3-HCIO04?

12. Hnsa xakoit comu, KCIO wmmm KCIO3, 3nauenwe pH pacTBOpOB ¢ OJMHAKOBOM
KOHIIEHTpauueil 0yaer 6osblie, noyemy?

13. Kak meHsitotcst okuciutenbHbie cBoiicTa B psgy HCIO-HCIO2-HCIO3-HCIO4?

14. ComoctaBbre 1m0 psay okcokucaotHCIO3-HBrO3-HIO3: a) okucaurenbHbie
CBOIicTBa, 0) KHCJIOTHBIE CBOMCTBA, B) TEPMHUUYECKYK YCTOWUMBOCTb. [IpuBenurte mnpumepbl
B3aUMOJICHCTBUA ATUX KUCIOT ¢ |12. Hanuimmre ypaBHEHHs COOTBETCTBYIOLIUX PEAKLIUH.

15. TIIpemtoxkute crnocod mnomydenuss KICI4+2H20, wucmons3yss B KadecTBe
enuHcTBeHHOTo Mctounuka xjiopa KCl, a B kauecTBe eqMHCTBEHHOrO HcTouHKMKa noaa — Kl. a)
Hanwmmure ypaBHEHHS BceX pEaKIMi W YKaXHTE YCIOBHA WX MpoBeleHus. 0) Hamwmmmre
YpaBHEHMsI peakUuil B3auMOJIEHCTBHUSA 3TOTO COEAMHEHHsS C M30BITKOM BOJBI M C PAacCTBOPOM
KOH.

16. IlpuBenure mnpumepsl (TajJOreHHU]bl, OKCUABI, TUAPUABI) OJU3KUX CBOWCTB
coeMHEeHU Oopa W KpEeMHHS W Pa3liUuvs B CBOWCTBAX OJHOTHUIHBIX COCIMHEHWH yriepona.
Hanummmre ypaBHEHHsI COOTBETCTBYIOLINX PEAKLUH.

17. O0BsicHuTe, MOKHO JIM XpaHUTh TUIaBUKOBYIO kucioTy (HF) B crexnsuHo# mocyne?
ITouemy

18. IlpemnoxuTe HECKOJIBKO CIOCOOOB IEpeBojia B pacTBOpUMBIE 2-4 COEAMHEHUS
okcuna kpemuust SiO2. Hamumnre ypaBHEHHs BCeX MPEIOKCHHBIX Bamu peakiuii, yKaxuTe
YCIIOBHS X TIPOBE/ICHUSI.

19. XapakrepHsl Ju an8 coeAuHEHMH aneMeHTOoB 4-i rpynnel OBP? Ilpusenure
IPUMEDHI.

20. UsBectHoO, uTO B psAxy 3nemeHtoB Si, Ge, Sn, Pb ycroiuuBOCTh COENMHEHHI B
HU3MIEH TI0J0KHUTEIBHON CTETICHN OKHUCIICHUS YBEITHMUNBaeTCs. JJOKaXKUTe ypaBHEHUSIMH.

21. IoarBepaute ycroiunBocth P2+ ypaBaenusimu peaxiu PhO2 ¢ HCI. Tlpusenute
npumep Japyroil rpymnnsl Ilepmonndeckoil cHCTEMBI, B KOTOPOM CyIIECTBYET Takas Ke
3aKOHOMEPHOCTb.

22. OObscHUTE, MoYeMy s paszjaeieHus cMmecd cyiabdumoB PbS u Sb2S3 moxHO
ucronp3oBath pactBopbl cynbpuma (NH4)2S wmm nomucyneduma (NH4)2S2. Hamwmmmre
YpaBHEHHSI COOTBETCTBYIOIIUX PEAKIIHH.

23. Hanumure ypaBHeHue peakiuu B3anmoseiicteus Na2[Sn(OH)4] ¢ Bi(OH)3.



24. Hcnone3ys B KadecTBe IMpuUMepa IMHK M MeIb, HANHUIIATE ypaBHEHUS
B3aMMO/JICUCTBUS METaJIa C A30THOM KUCIOTOMW pa3iMyHON KoHIeHTpauuu: 2, 30, 60%.

25. Kak M3MEHSIOTCS BOCCTAaHOBUTENbHBIC cBo¥cTBa B psay NH3-PH3-AsH3-SbH3-
BiH3? IloarBepauTe oTBET MprMepaMu XuMudeckux peakmmii. Kak moiaydaror PH3 u SbH3?

26. B tpex mpobupkax 0e3 3TUKETOK HaxosaTcs pacTBopsl coieii: NaH2PO2, Na2SO3 u
Na2H2P207. IlpemnoxkuTe XUMHUYECKHH CIIOCOO OMpENEICHUS COACPKUMOIO  Kaoi
npobupku. Hanummre mnocnenoBaTebHO YpaBHEHMsI BCEX IPEMAJIOKEHHBIX Bamu peakumii u
YKa)XHUTE, HA OCHOBaHMH KaKHUX CBOMCTB BbI pacro3Hanu KaXkKayro U3 COJeH.

27. Kakue nporieccsl mpoTekaroT npu B3aumozeiictsuu BF3, BCI3, SiF4, SiCl4 ¢ Bonoii?
Kakme xommiiekcHbIe 4acTHUIbl 00pa3yroTcsi BO (TOpUIHBIX pacTBopax? Hanuiiurte ypaBHEHUS
COOTBETCTBYIOIMX peakuuid. KakoBa peakius cpeabl noayuyuBLmnxcs pactsopos: pH7?

28. U3BecTHO, uTO B psaay 3aeMenToB P-AS—Sb—Bi ycToiHYMBOCTh cOeTMHEHNI B BBICIIIEH
CTETIeHU OKHCJICHUs yMeHbIIaeTcs. KakoB coctaB coequHeHmid, 00pa3yommxcs Ipy TOPEHUH Ha
BO3yxe Qochopa, MbIIbIKA, CypbMbI, BUCMYTa?

29. Kak wMeHstoTcs — OKMCIMTENbHbIe  cBodictBa B psagy  HNO2-HNO3?
[TpoumttocTpupyiiTe OTBET MpUMEpaMU XUMHUYECKUX PEaKIMil pa30aBIeHHBIX PACTBOPOB 3TUX
KHACJIOT C OAHMM W TEeM J>K€ BOCCTAaHOBUTENIeM. Hamuimmre 31eKTpOHHO-MOHHBIC YpaBHEHHS
MOJIypeaKkui

30. Kakue nporueccol nporekarot mnpu B3aumoeiicreun BF3, BCI3, SiF4, SiCl4 ¢ Bogoii?
Kakue xommiiekcHbIe 4acTUIbl 00pa3zyroTcss BO GTOPUAHBIX pacTBopax? Hamuiure ypaBHEHHS
COOTBETCTBYIOIMX peakunid. KakoBapeakuuscpeplnoayyuBImxcspactsopos: pH7?

Pa3zjnen 3 Opranuyveckasi XumMus

1 Oprannueckas XuMus Kak Hayka. VicTopus pa3BUTHS CBS3H C JPYTMMU HAYKaMH.

2. Oco0eHHOCTH COeTMHEHUH YITIepo/ia, MX MHOr000pasye U poiib B )KUBOM MPUPOJIE.

3. OcHoBHbIE NOJIOKEHMS Teopun byTneposa.

4. ['omonoruueckuil psi, YriaeBOJOPOIHBIA paauKai, (YHKIMOHAJIbHBIC TPYIIIbL.
Knaccudukarust opraHu4eckux CoelMHeHUH.

o. SBnenue nzomepun. [IpoctpaHCTBEHHAS U CTPYKTYPHAS U30MEPHSL.

6. [TpaBuia coBpeMeHHON MexayHapogHoi HomeHKIaTypsl MFOITAK.

7. CrpoeHue >I€KTpOHHOW 000JI0uKM aroma yrieposa. I'mOpumusanus. Tumbl
XUMUYECKUX CBSI3€H, UX CBOMCTBA.

8. Ankanbl. ['omMonormueckuii psii, CTpOEHHE, MU30MEpUsi, METOAbI IOTyUYEHHSI.
®duznyeckre U XUMUYECKHE CBOMCTBA, TPUMEHEHHUE. DIIEKTPOHHOE CTPOCHHUE.

) Anxensl. ['omonorndeckuii psig. M3omepusi: CTpyKTypHass M MPOCTPAHCTBEHHAS.
CriocoOb!I nomy4eHus1, CBOMCTBa. DIEKTPOHHOE CTPOEHUE JBOMHOM CBSI3H.

10. Anxanuensl. [IpencraButenu. Tunbl cesizedd. [lomydeHue, XUMHUYECKHE CBOMCTBA.
Kayuyku. DneKTpoHHOE CTpOEHHUE COPSKEHHBIX CBA3EH.

11. AnkuHBL. ['OMONIOTMUYECKMI psAZ, CTPOEHHME, W30MEPHs, METOJBl IOITYYEHMUS,

¢u3nyecKue W XMMHUYECKHE  CBOKMCTBa, TMpPUMEHEHHE. OJJEKTPOHHOE  CTPOEHHUE
TPOWHOM CBSI3U.

12, Cruptel. Onpenenenvie. [IpenenbHble OJHOATOMHBIE CHUPTHL. ['OMosorHuyeckuit
psn,  HOMEHKIAarypa,  W30MEpHs,  METOIbl  TMOJyYeHMs,  XUMHYECKHE  CBOWCTBA,
MPUMEHEHHE.

13. Cruprel.  [IByxaromusle. IlpeacraBurenun. HomeHknarypa, MeTOAbI MOIYy4EHUS,

XUMHUUYECKUE CBOMCTBA, IPUMEHEHHE.
14. Comptel.  Tpéxaromuble. HomeHknaTypa, MeETOIbl  TOMYYEHHs, XHMHUYECKHE
CBOWCTBA, TIPUMEHEHHE.
15. Ampaerunpl.  Onpenenenue. ['OMONOTMUYECKHI Psii  TPECTBHBIX — allbJACTHIIOB,
HOMEHKJIaTypa, U30MEPHsl, METOIbI TOTyYECHHUSL.
16. Ampnmeruner.  Ompenenenue. ['OMONOTWYECKMH PST  TPENENTBHBIX — AJTBJICTH/IOB.
XuMHUYECKHE CBOICTBA /peaklinyl IPUCOEAUHEHHS, OKUCIICHHUS/ .



1/7. Anpperunpl.  Omnpenenenue. ['OMONOrMYECKU psii  MPEIENIbHBIX — AlIbICTH/IOB.
XVWMHUYECKHE CBOMCTBA /peakiiy 3aMEIICHUs, TOJIMMEpPU3allii, ajibJA0JbHO-
KPOTOHOBOM KOHJICHCAITHIH/ .

18. Keronsl. Onpenenenue. ['oMomorudyeckuii psja KETOHOB, HOMEHKIIATYpa, U30MEPHsi, METOIbI
MOJTyYCHHUSL.

19. Kap6onossie kucnoTel. OTHOOCHOBHBIE peaeabHble. Onpenencaue. ['oMomorndeckuii ps,
HOMEHKJIATYpa, U30MEPHUsL, METO/IbI TTOTyUCHHSL.

20. KapOonoBsie kucioTbl. OTHOOCHOBHBIC TpeAenbHbIe. OnpeaeneHue. ['oMomornyeckuid psij,
HOMEHKJIaTypa, U30MepHst. XUMHUYECKUE CBOKCTBA. [ [pumenenue.

Pa3nesn 4 Hauana XuMU4eCKOro aHAIN3a
Knaccudukanus MeTo10B aHamu3a.
OcHOBHBIC TIOHATHS U XapaKTEPUCTHUKA B KAUECTBEHHOM aHaJH3e.
Knaccudukanus MeTo10B aHamu3a.
Buzsl kauecTBEHHOr0 aHAJINA3a.
OcHoBHbIE TPeOOBAHUS K AHATUTHUECKUM PEAKIUSIM.
Ktl rpynnsl. Pearent. XapakrepHble peakiiuu.
Ktll rpymnmel. Pearent. XapakTepHble peakiiuu.
Ktl rpynnel. Pearent. XapaktepHbie peakiinu.
Anl rpynnsl. Pearent. XapaktepHbie peakiuu.
. Anll rpynmel. Pearent. XapakTepHble peakuu.
. Anlll rpynmel. Pearent. XapaktepHbie peakiiuu.
. OCOOEHHOCTH aHATUTUICCKUX PEAKITUI M CITIOCOOBI UX BBIITOJIHECHUSI.
. JJabopaTopHoe 000pyAOBaHNE U TEXHUKA MTPOBE/ICHUSI KAYECTBEHHOT'O aHAJIN3A.
. O011ne NoHATHS KOJIMYECTBEHHOro aHanu3a. Ero 3amauu.
. CoBpemenHas kiaccuuKalus METOI0B KOJIMYECTBEHHOTO aHAIH3A.
. JlJabopaTopHoe 000pya0BaHUE U TEXHUKA ITPOBEICHUS KOJIMYECTBEHHOTO
aHaiM3a.

CoNoOA~WNE

Tl e S N SE S T
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KpuTtepun onieHKH yCTHBIX OTBETOB

KauecTBeHHas onenka
Kpurepun o0pa3oBaTeNbHbIX
pE3yJIBTAaTOB

OTBeThl Ha BOIPOCHI JaHbl B TIOJHOM 00bEME, BHICKA3bIBAHUS
CBA3HBIC W JIOTMYHBIE, WCIIOIb30BAHA Hay4yHas JIEKCHUKA, OtinyHO
IIPUBEJICHBI IPUMEPHI.

BOHpOC PAaCKpbIT HE€ B IIOJHOM O6’LCM€, BBICKA3bIBAHUS B
OCHOBHOM CBA3HBIC W JIOTUYHBIC, HCIIOJIB30BaHAa HaydHasd

Xopomro

JEKCHKa, MpuBeAeHbl nOpumepbl. OTBETHI Ha  BONPOCHI
CI/IFHaJII/I3I/Ipy10T O HAJIMYNn HpO6J’I€MI)I B IIOHUMAHHUHU TCMBEI.
OTBeTbl HAa BONPOCHI B 3HAYUTEIBHOM CTENEHU 3aBHUCIT OT
IIOMOIIIX CO CTOPOHBI IIPENOJAABATEII. Bricka3piBanus

VY 10BIETBOPUTEIIHHO
HECBSI3HbIE U HeJoruyHble. HayuHas iekcuka He MCIOJIb30BaHa,
MIPUMEPEI HE IPUBEIEHBL.
OTBeTHI HAa BOMPOCHI OTCYTCTBYIOT. HeynoBnerBopurtenbHo

3.2. IIpumep 3a7aHM il KOJVIOKBHYMA

KosutokBuym 1




Bapuanr 0

1. VYcnoBus nporekaHus XMMHUECKUX PEAKLINM.

YcioBus HEOOPATUMOCTH XUMUYECKUX PEaKIUil.

3. 1r kamus coeaunsiercs ¢ 2r 6poma. Haiitu maccy 6poma, ecnmu macca XJjiopa paBHa 35,5
r.

4. HanwmuTe MOJHYIO 3JEKTPOHHYIO (POpMyTy, paclpeleinTe BaJICHTHBIC JJIEKTPOHBI 110
KBAHTOBBIM SYE€WKaM, YKa)KUTE BO3MOKHBIE CTEIEHU OKHCIICHUS, OKCUIbI, THIIPHIBI,
TUAPOKCH/IBI, KUCTIOTHI U cOJu Jyist aneMmenta Ne 30

5. As(OH)3+H3PO,=.... Hanumure ypaBHEHHsS pEaKIUil IOJYYCHHS BCEX BO3MOKHBIX
coJieil B MOJICKYIISIpHOM U HOHHOU opme. HazoBure comu.

no

KonnoxkBuym Ne2
Bapuant NeQ

Knaccudukanus comneit B ruapoiunse

Kak mensirorcst okucnutensabie cpoiicta B psiy HCIO-HCIO2-HCIO3-HCIO4

Kakoe koinnuecTBO BelecTBa KUCIOPOAa HEOOXOAUMO JIJIsl CropaHus 54 T adroMUHUSA?
Kakas macca okcuia aroMuHUsL 00pa3yeTcst IpH B3auMOIeHCTBUH aimoMuHus ¢ 0,5 MOJTb
kucnopona? Paccumrait pH pactBopa rumpokapOoHaTa Kaius, €CiId KOHIICHTpAIUs
nonos OH™ 0,0003 mob/n

5. Hanumute ypaBHeHHsS peakUUid U DIEKTPOHHO-HOHHBIE YpaBHEHUS MONypEaKIMi IS
CJIEIYIOIINX IPOLIECCOB:

PO

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

KosnokBuym 3
Bapuanr 0

1. OcHoBHBIE MOJIOKEHUS TEOPUH byTieposa.

2. Cmuptel. Omnpenenenue. IlpenenbHble OAHOATOMHBIE CHUPTHL. [ OMoNOrMYecKui psj,
HOMEHKJIaTypa, N30MEpHsl, METO/IbI TIOTY4EHUSI.

IIpaBriio MOpKOBHUKOBA.

Haszoure coequnenue no MFOITAK:

HOOC - CH; — C—-CH, - COOH
|

~w

OH

COOH
5. Hanmmmre rpaduyeckyro popMyiTy SHTapHOM KUCIIOTHI.

KosstokBuym Ned
Bapuant Ne0
Knaccudukanmst MeTo10B aHaM3a.
Buibl KauecTBEHHOTO aHAIU3A.
Ktl rpynmnel. Pearent. XapakTepHble peakinu.
Anl rpynnsl. Pearent. XapakTepHble peakinu.
JlabopaTropHoe 000pyI0BaHNE U TEXHHUKA MPOBEICHUS KaueCTBEHHOTO aHaIH3a.

asrONE



Kpurepun oieHk# K0JI0KBHYMA

85-100% npaBUIBHBIX OTBETOB — 5 0aIJIOB;
75-84% mpaBUIIBLHBIX OTBETOB — 4 Oaa;
55-74% npaBUIBHBIX OTBETOB — 3 Oana;
Menee 55% npaBHIIBHBIX OTBETOB — 2 Hasuia.

3.3. OneHka BbINOJHEHHBIX MPAKTHYECKHUX M JIA00PATOPHBIX padoT, KOHTPOJIb
CAMOCTOSITe/ILHOI PadoThI

OrneHka BBINOJHEHHBIX TPAKTHYECKUX M JAa0OpaTOpPHBIX pabOT BKIIOYAET OLEHKY
Ka4yecTBa pELICHMs 3alady M BBIYHUCICHUH J1a00paTOpHbIX paboT, B XOJ€ KOTOPBIX CTYACHT
JIOJDKEH IIPOJAEMOHCTPUPOBATh 3HAHMS TEOPETUYECKUX OCHOB IIPEAIAracMblX pa3JesoB,
HPOSIBUTH [IPAKTUYECKHE HABBIKH BBINOJIHEHUS Ja0OpaTOPHBIX PabOT U peleHus 3a1au.

Kpurepun onenuBanus:

— GOTIMYHO» — CTYIEHT 3HaeT IOCJIE[OBAaTEIbHOCTh BBIIOJHEHUS —3a/laHus,
BBITTOJIHEHHBIE MPAKTHUECKUE 3aJlaHMsI U JIAOOpaTOpHBIE pabOTHI COAEPKAaT BCEM HEOOXOIUMBIE
YCIOBHOCTHU U TpeOOBaHUS;

— «XOpOIIO» — CTYACHT 3HAeT TpeOoBaHHS K OGOPMIICHHIO JIaOOPaTOPHBIX padoT u
PELICHMIO 3a/]1a4, OJJTHAKO UMEIOTCS HE3HAUUTENIbHbIE HETOUHOCTH NP UX 0(POPMIICHUH;

— «YIOBJIETBOPUTEIBHO» — CTYACHT HMMEET IOHATUSA O INPABWIAX PEIICHMsS 3a1ad U
BBINOJIHEHUS JTa0OPAaTOPHBIX PabOT; BBIOJHEHHBbIE PA0OThl UMEIOT HEKOTOPbIE HETOYHOCTH U
OIIMOKH MIPU BEIYUCIICHHSX.

— «HEYJOBJETBOPUTEIBHO» — IMPAKTHUYECKHE 3aJaHusi U J1abopaTopHble pPabOThl He
COOTBETCTBYIOT TPEOOBAHUSM BBIIOIHEHUSI, pACUETHl UMEIOT 3HAYUTENbHBIE OILINOKH.

Ouenka 3a cemecTp
CemecTpoBasi OLIEHKa OIpEAeNseTcsl Kak OKPYIJIEHHOE J0 LEJIOro 4ucia CpeaHee

apru(MeTHUECKOe OLIEHOK TEKYILEro KOHTPOJIS, HOJTYYEHHBIX B TEUCHHUE CEMECTpa.
4. KOHTPOJIbHO-OLIeHOYHbIE MAaTePHAJIbI VISl IPOMEKYTOUYHOM aTTecTaluu

Y4eOHBIM MIaHOM IO TUCIUIUINHE «XUMUSD MPETyCMOTpeHa IPOMEXKYTOUHAS
arrectanus B popme auddepeHnnanbHOro 3auera.

4.1. 3axanus
[Ipumep 3ananus (Ounera):

MMHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUMCKON ®EJIEPALIMU

®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJILHOE
YYPEX/EHUE
BBICILIEI'O OBPABOBAHUS
«IOHCKOU 'OCYJAPCTBEHHbBII ATPAPHBI YHUBEPCUTET»
(®I'BOY BO JIOHCKOM I'AY)
JIoHCKO#1 arpapHbIi KOJUIEIK

Kadenpa "EctecTBeHHOHAYYHBIX TUCIUTUIMH" YTBEPKIECHO HA 3aCETaHUU



Jucuumimna: «XuMus» Kagenpbl, IPOTOKO
Ne or" " 20 1

HanpaBnenue noaroToBKu:

HNucTpykuus:
1. BHUMaTenbHO IPOYTUTE 3aJaHUE.
2. MakcumanbHO€ BpeMsl BBITTOJIHEHHUS 3a1anus: 60 MuH.
3. Bbl MOeTe MOJIb30BaThCs KATbKYISITOPOM.

Buster Ne 0

1. Cnuptel. Onpenenenue. IlpenenbHbie 0JIHOATOMHBIE CHUPTHL. ['OMOJIOrMUECKUU ps,
HOMEHKJIATypa, H30MepHsl, METO bl OTyUEHUSI.

2. 3aKOH COXpaHEHUS MacChl BEIIECTB.
3. Hamummure rpadudeckyro hopmyny SHTApHON KUCIOTHI.
4. 3anmava. [IporieHTHasi KOHIIGHTpALUsI PacTBOpa COJISHOM KHUCIOTHI 10% C TMIOTHOCTBIO
1,15 r/mn. Onpenenute MOJISPHYIO KOHIIEHTPALIUIO PacTBOpa.
IIpenonasarens 3aB. kadeapoii

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

37.

41.

4.2 BapuaHThI 3a1aHUI
Bonpocsl k qudpepeHunaILHOMY 3a4eTy M0 JUCHUILIIMHE «XUMHS»

HcTopus pa3BUTHS XUMUHU.

Meto nonypeaxkuuii.

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

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

. Meroab! onpenenenus pH cpensl.

. BUapl XuMHU4eckon CBS3U.

. Teopust OBP.

. Kitaccbl HeopraHm4eckux COeIMHEHUM.

. Bugel runponusa.

. Bnusnue cpenpl Ha npotexkanue OBP.

. Buapl koHUEHTpALIMiA.

. YC0BUS IPOTEKaHUSI XMMUYECKUX PEaKIUil.

. IIpaBuno XyHna, npasuiio KileukoBckoro.

. Bomopoanas u metainnyeckas CBs3b.

. Teopus 27IEKTPOIIUTHYECKON JUCCOLMALIUY.

. Auccounanus, KOHCTaHTa IUCCOLUALINH.

. I'maponns, KOHCTaHTa THAPOIIU3A.

. Ilepnognueckas cucrema JI.11.Meneneena.

. Bugel conen.

. CriocoOsI mostydeHus cosei.

. KoBaneHnTHas u noHHas cBs3b

. Knnaccudukanuum xuMudeckux peaxuit

. I'mpponus, crynenu ruaponusa, pH conei.

. Bupl KoHLIEHTpaLMii.

. Opranunueckasi XuMus Kak Hayka. VICTOpHst pa3BUTHSI CBSI3U C IPYTUMHU HAYKaMHU.
. OcoOeHHOCTH COeTMHEHMI YTIIepoa, MX MHOT0OOpasre 1 poiib B KUBOI IPUPO/IE.
. OcHOBHBIE TIOJIOkKEHUS TeopuH byTieposa.

. Fomonornueckuit  psi,  YrIeBOAOPOAHBIA  paaukan,  (YHKUIHMOHAIBHBIE  TPYIIIHL

Knaccudukanus opraHn4ecKiux coeTMHEHUI.
SBnenue usomepun. IIpocTpancTBeHHas U CTPYKTYpHAs U30MEPHSL.
[IpaBuiia coBpeMeHHOM MexTyHapoHo HoMeHkIaTypsl MFOITAK.

XUMHUYECKUX CBSI3EH, UX CBOMCTBA.

Anxanbl. ['oMonmormueckuid psii, CTPOEHUE, M3OMEPHs, METOAbl IOJIyYEHHUS.
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. [lomyueHue, XuMHUECKHE CBOWCTBA.
Kaydyku. D1neKTpOHHOE CTPOCHHE CONPSIKEHHBIX CBSI3EH.

. Ankunbl.  ['oMmonornueckuit psa4, CTpOCHUE, U3OMCpHA, MCTOAbI IIOJYYCHUS,

¢usnueckue M XMMHUYECKHE CBOMICTBA, MPUMEHEHHE. OIJIEKTPOHHOE CTPOECHHE
TPOMHOM CBSI3U.

Cmuptel.  Omnpenenenue. [lpenenbHble  OMHOATOMHBIE — CITUPTHL. | OMOJIOTHUYECKHIA
psn, HOMEHKJIATypa, HW30MEpHUs, METOAbl IIONY4YECHMs, XUMHUYECKHE CBONCTBA,



42.

43.

46.

47.

49,

MIPUMEHEHHE.
Crouptel.  JIByxatomuble. [IpencraBurenn. HomeHknarypa, METOAbl  TOJYyYCHUS,
XUMUYECKUE CBOWCTBA, IPUMEHEHHE.

Crouptel.  Tpéxatomuble. HomeHknarypa, MeTOAbl MOMYyYEHUs, XUMHYECKHE
CBOWCTBA, IIPUMEHEHHUE.

. Ampaerunel.  Omnpenenenue. ['oMonormueckuii  psifi MOPEECIbHBIX — AlIbJETUIOB,

HOMEHKJIATYypa, U30MEPHUsL, METO/IbI ITOJTYUEHHUSI.
Anpaeruael.  Omnpenenenue. ['OMOJOrMYECKWil  psAl  TPEACTbHBIX — aJIbJICTUJIOB.
XUMUYECKHE CBOWCTBA /PEaKIX IPUCOSANHEHUSI, OKUCITCHHS/ .

Anpaeruael.  Onpenenenue. ['OMOJIOrMYECKWil  psAl  TPEACTbHBIX — aJIbJICTUJIOB.
XUMUYECKUE CBOWCTBA /pEeaKlMU 3aMEIICHHUS, TOJMMEPH3AlUU, aAJIbJO0IBHO-
KPOTOHOBOM KOHJICHCAITHH/ .

Keronsl. Onpenenenue. I'oMonoruyeckuii psj KeTOHOB, HOMEHKIIATypa, U30MEPHs, METOIbI
MOJIYYEHUSI.

Kap6oHnoBeie kucnotel. OTHOOCHOBHEIC TIpenenbHbIe. Onpeneneaue. [ oMomornueckuii psi,
HOMEHKJIATypa, U30MEPHUS, METOIbI TTOJTYYCHHUS.

Kap6onossie kucinotel. OMHOOCHOBHEIE MpeAenbHble. Onpenenenue. ['oMonorndeckuii psim,
HOMEHKJIaTypa, u3oMepus. XumMuueckue cBoictra. [[pumenenue.

Kpurepun onenuBanus

busier comepxuT nBa TeOpeTHUYECKUX Bompoca U 2 3agaun OleHuBaHUE MPOU3BOJIUTCS 110
Ka)KZ0My Boripocy Ouseta. OTBEThI BOIPOCHI OIIEHUBAIOTCS CIEAYIOMUM 00pa3oMm:

[IpaBuIIbHBIH, TONHBIN OTBET, COAEPKUT HEOOXOAUMBIE OTBETHI U MOJIHOE PELLIEHUE

3aj1a4— 5 0aJlIoB;

[IpaBUIILHBIHN, HE TIOJNHBINA OTBET, COACPKUT HEOOXOAMMBIE pacyeThl B 3aauax — 4 Oara;
He TounEbIi, HE OIHEIN OTBET — 3 Oana;

HesepHerii 0TBEeT/0TCYTCTBHE OTBETA — 2 Oaa.
HtoroBasi OleHKa IO H3K3aMEHYy OIpPEAEsIeTCs KaK OKPYIJICHHOE /0 LENIOro Yucia

cpennee apudMeTnyeckoe OalIoB CEMECTPOBOM OIEHKM (TEKYIIEro KOHTPOJIA) M OaJioB IO
Ka)KIOMY BOIIpOCy Ouiera.

BOoo~NoOR~WNE

0.
. Ilepnonnueckas cucrema J[.M1.Menneneesa.
12.
13.

BapuanTsl 3a1anui
Bomnpocs! k 3a4eTy mo AMCHUIINHE «XMMUD)

TennoBoii 3QPeKT XUMUIECKUX PEAKITUH.
Teopus OBP.

[Topsiok 3anoHEHUS JIEKTPOHHBIX OpOHUTasei.
BonopoaHelii mokaszareiab pacTBOPOB.

Buabsr XuMHUdecKou CBS3H.

Knaccsl HEOpraHU4YeCKUX COEAMHEHNH.
KonuenTtpanus pactsopa - MmaccoBasi A0Jsl.
VYcnoBus NpoTeKaHns XUMUUECKUX PEAKIINM.
Teopust 3MeKTPOIUTHUECKOMN TUCCOLMALINU.
I'upponus.

Knaccugukarus coneit.
OcHoBHbBIE TTOJT0KEHUsI Teopun byTiepona.



14. T'omonoruueckuii psij1, yriaeBoJOPOIHbIA pagukai, PyHKIMOHAIBHbIE TPYIITIbL.

15. SIBnenue n3omepuu.

16. IlpaBuia coBpeMeHHON MexTyHapoHoi HoMeHknatypsl MIOITAK.

17. Ankanbl. 'oMOIOrHYecKuii psiji, CTpOSHUE, H30MEPHSL.

18. Ankensl. ['omonormueckuii psii. Mzomepus:.

19. Ankunbl. ['oMONIOTHYECKHI psizl, CTPOSHHUE, H30MEPHSL.

20. Criuptel.  Omnpenenenne. [IpenenbHble  OAHOATOMHBIE — CIUPTHL. | OMOJIOTHYECKHIA
P, HOMEHKIIATypa, U30MEpUsl.

OTtBeThI K 3a4€Ty 0 TMCHHUILINHE «XHUMHUS»

1. TemtoBbiM 3(h(HEKTOM XMMHUECKOHN peaKIMK HAa3bIBACTCS KOJMYECTBO TETUIOTHI,
BbIJIC/IMBIIEECS (WJIM TOIJIOTUBILIEECS) B XOJE€ pPEaKlUMhd M OTHOCMMOoe K 1 Mouib

popearupoBaBlero (uiaum oOpas3oBaBiuerocs) BemiecTBa. TemnoBol 3¢dexr oOo3Hauaercs
OykBoil Q wu, kKak mnpaBwio, usMmepsercs B K/[x/mMonb wianm B Kkai/monb. Eciom peakums
IpOUCXOAUT C BblaeneHueM Ttemiaa (Q > 0), oHa Ha3bIBaeTCs SK30TEPMHUYECKOM, a €CIIH C
noroienueM Teria (Q < 0) — 3HAOTEPMUYECKOM.

2. OKucneHue — IpoIiecC OTIAa4M JJICKTPOHOB. BemecTBa (aTrom, MoJieKysa, HOH), KOTO-
phi€ OTJAIOT DJICKTPOHBI, HA3bIBAIOTCS BOCCTAHOBUTEISAMHU. B Tmporecce peakmus BoccTa-
HOBMTEJb OKUCIISIETCS, a 3HAUEHHE CTEIIEHU OKUCICHHS IOBBIIIACTCS.

THOUYHBIMH BOCCTAHOBHUTEISIMH SIBJISIOTCS:

a) MeTayuel, Bogopo, yriaepoxa, CO, H,S, SO,, H,SO3 1 conu cepHUCTOM KUCITOTHI;

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

B) coequHenHus azora: HNO;, NHs, NoH4, NO;

') COJIM, B KOTOPBIX CTETMEHb OKUCIEHHS Yy KaTHOHOB MOXkeT Bo3pacTaTh: SnCly, FeSOy,
Cr2(S04)s;

1) OpTaHUYEeCKUE COCTUHEHUS: CITUPTHI, AJIbJIETU/IbI, MypaBbHHAS U I[aBelieBast KUCIOTHI,
TJIIOKO034a.

Boccmanoenenue — mpolriecc TPUCOENWHEHUS OJIEKTPOHOB. BeriecTBa, KOTOpbIe
MPUCOSAWHSIIOT JJICKTPOHBI, HA3bIBAOTCS OKuciauTensMu. B mpomecce OBP  oxucnurensb
BOCCTAHABJIMBACTCS, 3HAUCHHE CTEIICHU OKHUCJICHUS IOHIIKAETCS. THUIMYHBIMH OKHCIUTCISIMHU
SIBJISTFOTCSI:

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

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

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

r) xsopun xenesa (I1I) FeClsz, runoxsioputsl, XJ0pathl U NepXaopaThl.

3. IIpuHUUN MUHUMYMa JHEPrHU: U3 MHOXXECTBA BO3MOYKHBIX COCTOSIHUH AJIEKTpOHA
peanu3yercsi To, B KOTOPOM JHEprus aroMa MHUHHMMalbHA. DTOT MPUHIMII KOHKPETU3UPYETCS
npaBuiamMu KireukoBckoro.

1). I3 MHOecTBa CBOOOAHBIX OpOMTAajel 3JEKTPOH 3aliMeT Ty, TJie MEHbIEe 3HaueHUEe
cymmsI (n+L).

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

Hpunmun [Mayam: B aToMe HE MOTYT OTHOBPEMEHHO HAXOJUTHCS HJIEKTPOHBI, COCTOSIHHE
KOTOPBIX OIHCHIBACTCS OJUHAKOBHIMH 3HAYCHHSIMH BCEX KBAHTOBBIX umcen. CreicTBue: Ha



OHOW OpOMTATM MOTYT HAaXOJUTHCA MAaKCHUMyM JIBa DJEKTPOHA, Y KOTOPBIX 3HAYCHHS
Ms00513aTEeTLHO PA3IHMYHBI.

IIpaBuio I'yHaa: mpu 3an0JIHEHUM ITOLYPOBHS MOAYJb CYMMBbI CIIMHOBBIX KBAHTOBBIX
YHUCeJl 3JICKTPOHOB JIOJDKEH OBITh MAaKCHMMAaJIbHO BO3MOXHBIM. Ha NpakTHKe 3TO BBIMOIHSETCS
MOCIICIOBATEIHbHBIM Pa3MEIICHUEM Ha KaXIOW OpOUTAlM IMOAYPOBHS CHadala MO OJHOMY
3JICKTPOHY C MapajlieIbHBIMU CITMHAMM, a 3aTeM I10 BTOPOMY C aHTHITAPAJIJICIIbHBIMHU CITHHAMHU.

4. Bonmopoaublii mokasareinb — pH — 3To mMepa akTUBHOCTU (B ciiyyae pa30aBJIEHHBIX
pacTBOpPOB  OTpa)kaeT KOHLEHTPAlLlMI0) HOHOB BOJOpPOJAa B pacTBOpPE, KOJIUYECTBEHHO
BbIpaXKaromiasi €ro KHUCIOTHOCTb, BBIYMCIIAETCS KaK OTPULATENIbHBIN (B3AThII C OOpaTHBIM
3HAKOM) JIECATHYHBINA JOTapu(M aKTHMBHOCTH BOJOPOJHBIX MOHOB, BBIPAKCHHOH B MOJSX Ha
JUTP.

pH =—1g[H"]

5. Xumuueckas CBSI3b — O3TO B3aMMOJIEUCTBHE 4YacTUll (aTOMOB, HOHOB),
OCYILECTBIIIEMOE IIyTeM OOMEHa 3JIeKTPOHaMU. Pa3inyaroT HECKOIbKO BUIOB CBSI3H.

1)KoBanenTtHast cBs3b oOpa3yercs B pe3ysibTaTe O0O0OOIECTBICHUSI 3JIEKTPOHOB (C
o0Opa3oBaHMEM OOLIMX OAJIEKTPOHHBIX Iap), KOTOPOE MPOUCXOAUT B XOJAE IEPEeKpPbIBAHUSA
AJIEKTPOHHBIX 007aK0B. B 00pa3oBaHMM KOBaJ€HTHOM CBSI3U Y4acCTBYIOT 3JIEKTPOHHBbIE oOjaka
JIByX aTOMOB.

a) KoBaneHTHas HemoysipHast CBSI3b O00paszyeTcss MEXAY arOMaMyd HEMeTallla OJHOTO H
TOTO JIee XMMUYECKOT0 31eMeHTa. Takyro CBsA3b UMEIOT MPOCThIE BelecTBa, Hanpumep O2; N2;

6) KoBanenTtHas nossipHasi CBSI3b 00pa3yeTcsi MeKIAy aTOMaMH Pa3JIMYHbIX HEMETAIJIOB.

2)oHHOI Ha3bIBaeTCAd CBS3b MEXKIY HWOHAMH, T. €. 3apsDKEHHBIMH YacCTHIIAMU,
00pa30BaBIIMMUCS M3 aTOMa HJIM TPYIIBI aTOMOB B Pe3yjbTaTe MPHCOSAWHEHHS WIH OTAadd
3J1eKTpoHOB MOHHAs CBSA3b XapakTepHa [yl COJIeH U 1enoden.

JU1sl KOBaJICHTHOW HEMOJIAPHOM, MOJISIPHOM M MOHHOM CBSA3M OOIIMM SIBJIIETCS y4acTHE B
00pa30BaHUM CBSI3U BHEIIHUX 3JICKTPOHOB, KOTOPHIC €IIe Ha3bIBAIOT BAJCHTHBIMU. Pa3nuume ke
COCTOUT B TOM, HACKOJBKO 3JIEKTPOHBI, YYacTBYIOLIME B OOpa30BaHUM CBS3U, CTAHOBATCS
oOmmMu. Eciam 3TH 37eKTpOHBI B OJMHAKOBOM Mepe NMpHHAJIeKAaT 000MM aToMaM, TO CBS3b
KOBQJIECHT-HAsi HETOJIIpHAs; €CIM 3TU DJIEKTPOHbI CMEIIEHbl K OJHOMY aTroMy OOJbIle, YeM
JIPyroMy, TO CBSI3b KOBAJICHT-HAs TOJISIpHAs. B ciydae, eciu DIIEKTPOHBI, y4acTBYIOIINE B
00pa30BaHUM CBA3H, IPUHAAJIEKAT OJHOMY aTOMY, TO CBSI3b MOHHAs.

Merammndeckass CBS3b — CBSI3b MEXKIy HOH-aTOMaMH B KPUCTAUIMYECKOH perieTke
METAJUIOB M CIUIaBaxX, OCYILECTBIIsIeMas 3a CUeT NMPUTSLKEHUsI CBOOOAHO mepeMentarommuxcs (1o
KpucTaity) anexktponoB (Mg, Fe).

6. B xumuu Bce MHOFOO6paSI/IC HCOPTaHUYCCKUX BCHICCTB: MPUHATO PA3ACIATL HA ABC
Tpynmbel — TPOCThIE U cloXHbIe. [IpocThie BemiecTBa MOAPA3NEISIOTCS Ha METallbl U
HeMeTa/Ibl. A CIOXKHEIE — Ha MMPONU3BOAHLIC OT IIPOCTHIX, O6paSOBaHHI)I€ nyTéM HX
B3aMMOJICHCTBHS C KHUCIOPOJIOM, BOJIOM U Mexay co00il. DTy Kinaccuukaiio HeOpraHMUECKUX
BEIIIECTB B BUJIE CXEMbI H300paXKaIOT CIEAYIOIIMM 00pa3oM:



F H["Up['ﬂllll‘l(‘ﬂ-{lll‘ BCIHICCTRA _l

IpocTeie BemecTna CAoHBIC BEIECTRA
Meranin Hemeraanam Orenan Ocnosanns Kucaorni Coan
( marpmit , (cepa,xaop, | | CaO, !i()z, NaOH, KOH, | | 1371, 11,50, ,| | KCI, NalICO,,
We1e0 ) KHE 0P ) O Fe(OH), HMnO, MgOHCl

7. MaccoBas J0JIs1 — OTHOLICHHUE MAaCChI paCTBOpéHHOFO BCIIECTBA K MaccCe€ pacCTBOpa.
MaccoBas mois HU3MCPACTC B JOJIAX CAVMHUIBI UJIW B IPOLCHTAX!

]
W= —-—"
m
s . s
w(%) =— - 100%
e
rue:
. @ — MaccoBas JI0JIs PACTBOPEHHOTO BEIIECTBA B JIOJIAX
. (%) — maccoBas J10Ji1 paCTBOPEHHOTO BEIIECTBA B IPOLIEHTAX
. M; — Macca pacTBOPEHHOTO BEIIECTBA, T;
. m — o0mas macca pacTtBopa (Macca pacTBOPEHHOTO BEIIECTBA IUIIOC Macca

pacTBOpHUTENs) T.

8. K YCJIOBUAM BO3HUKHOBCHUS U ITPOTCKAHUA XUMHYECKOU pPCaKu OTHOCHUTCH:

® T[PUBEJCHHE pearupyrolMx BELUIECTB B  CONPUKOCHOBEHHE  (KOHTAaKT
pearupyroux BeecTB);
e HarpeBaHue J0 ONpeAeNEHHON TeMIepaTyphl;
®  OCBEIIICHHUE.
JUis Toro droObl BemlecTBa BCTYNWJIM B XHMHYECKYIO PEAKIUI0, OHHU JIOJIKHBI
compukacaTeCsi Jpyr ¢ JpyroM. Jlig oIydmiero KOHTaKTa BEIIECTBA  M3MENbYAIOT,
NEPEMENINBAIOT, PACTBOPSIOT UJIH MEPEBOJAT B Ta3000pa3HOE COCTOSIHUE.

9.  DJeKTpoOJMTAMU HA3BIBAIOTCS Geujecmad,  pacmeopvl  KOMOpvlx — 001adaiom
NeKMpuUyeckou nposooumocmoio. K >IEKTpONIUTaM OTHOCATCS PacTBOPbI KUCIOT, cCOJled U
miesouedt. Colu M LIENIOYM TPOBOASAT 3JIEKTPUUYECKHM TOK HE TOJBKO B pacTBOpax, HO U B
pacrutaBax. B 1887 1. mBenckuii  ydeHsli (CBaHTE AppEHHYC BBIIBHHYJI TEOPHIO
IIEKTPOIUTUYECKON TUCCOLUAIINH.

DJIeKTPOJMTHYECKOI Mcconuanueil Ha3bIBACTCS npoyecc pacnadd 31eKmporuma Ha
UoHbl noo Oelicmeuem MOJNEKyl pacmeopumens. Teopus AppeHHyca 3akiouanach B
CIIEIYIOIIIEM:

1. Tlpu pactBOpeHMM B BOje (MM pacIUIaBICHHM) 3JEKTPOJMTHI pacrajaroTcs Ha
MOJIOKUTEIBHO (Kamuonsl) U OTPULIATEIBHO (aHUOHbL) 3apsKEHHBIE MOHBI (T.€. MOABEPraloTCs
INEKTPOIUTUYECKON TUCCOLIUAIINN).



2. HOI[ ,Z[Gf/iCTBHCM BHGKTpI/I‘-ICCKOF O TOKa KATHOHBI ABUTAKOTCA K OTpI/II_IaTeJIBHO
3apsHKEHHOMY AJICKTpony (Kamoody), a aHUOHBI — K TIOJIOKHUTEIIBHO 3apsSHKEHHOMY SJIEKTPOAY
(anooy).

3. DnekTpoiMTHYeCKas IHUCCOIMaldsg — TMporecc oOpaTuMbIi (0OpaTHas peakius
HA3bIBACTCS MOJISIpU3AYUeLL).

CaCl, = Ca®* + 2CI”

HNO; = H" + NO*

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

10. T'uoponuzom coneti nazvieaiom peaxkyuu 0OMeHa medxHcoy 6000U U PACMBOPEHHbIMU 8
Hei consmu. TUAPOIN3 — 4YaCTHBIM Clydald COJIbBOJIM3a — PEAKIMM OOMEHa MEeXIy
pacTBOpPUTENIEM M PACTBOPCHHBIM BEIIECTBOM, PAa3HOBUIHOCTh peakiuii MOHHOro oOMeHa. B
pe3ynbTaTe NPOTeKaHUs TUAPOIH3a:

. POUCXOIUT n3MeHeHune pH cpenpr;

. 00pa3yroTcs MaJloIMCCOLMUPYIOIINE COSTUHEHUSI.

. Paznnuator oOpaTuMblii 1 HEOOPATUMBIN THIPOIHU3 comen2I:

. 1. Tupponuz conmu cnaboit KUCIOTHI M CHIBHOTO OCHOBaHHS (THUAPOJIU3 TIO
aHUOHY). PacTBOp MMeeT Ci1aboIIeouHyI0 Cpey, peakiiys MpoTeKaeT 00paTuMo.

. 2. T'maponus conmM CUIBHOM KHCIOTHI M CJIa0Oro OCHOBaHHS (THUAPOJIU3 TIO
KaTHOHY). PacTBOp nMeeT crnaboKucIyro cpeny, peakiuus IpoTeKaeT 00paTuMo.

. 3. 'maponus conu cnaboif KUCIOTH U c1aboro ocHoBaHus. PaBHOBecue cMelIeHo

B CTOPOHY MPOAYKTOB, TUAPOJIN3 MPOTEKACT MPAKTHYECKH MOJHOCTBIO, TaK KaKk 00a MpOIyKTa
00pa3yIoT 0Ca/loK WU ra3:

. 4. Conb CUJIbHOM KUCIIOTHI M CUJILHOTO OCHOBAHMSI HE MIOJIBEPIaeTCs THIPOJIU3Y, U
pacTBOp HEUTpAJIEH.

11. IMepuonnuueckas cucreemMa XUMHUHYECKUX 3JIeMeeHTOB (TadJauna
MemnesieeeBa) — KJIacCUPUKAIIUSA XMMUYECKUX 3JEMEHTOB, YCTAaHABJIMBAIOIIAs 3aBUCHUMOCTb

Ppa3InYHbIX CBOMCTB 2JIEMEHTOB OT 3apgaaa uX aTOMHOI0 A4pa. Cucrema sBnseTcs Fpa(l)I/ILIeCKI/IM

BBIPAXKCHUECM IEPUOJNICCKOTO 3aKOHa, OTKPBITOT'O PYCCKUM

yuénsim [. . MenneneeBpiM B 1869 roly 1 yCTaHOBUBIIETO 3aBHCUMOCTh CBOWCTB 3JIE€MEHTOB

OT UX aTOMHOI'O BE€Ca (B COBpPCMCHHBIX TCPMUHAX, OT aTOMHOM MaccChl

PacnionoxkeHne XMMHUYECKHX JJIEMEHTOB B Tabnuue MeHaeneeBa IO3BOJISET
COIIOCTABJIATH HE TOJIBKO UX ATOMHBIE MACChl, HO U XUMUYECKUE CBOMCTBA.
BoT kak oHM U3MEHSIOTCS B Ipejiesiax rpynibl (CBEpXyY BHU3):

o Meranminieckue CBONCTBA YCHIMBAIOTCS, HEMETAJITHYECKHE OCIIa0eBatOT.

e YBEIMYMBAECTCSA aTOMHBINA panycC.

e YCUIMBAIOTCS OCHOBHBIE CBOKMCTBA T'MJIPOKCUAOB U KUCJIOTHBIE CBOMCTBA BOJAOPOIHBIX
COEeTMHEHUI HEMETAJIJIOB.

B npenenax mepuonoB (cieBa HampaBO) CBOWCTBA AJIEMEHTOB MEHSIOTCS CIEAYIOIINM
obpa3zom:

. MerTannndeckue CBOMCTBa 0CIa0eBal0T, HEMETAJUTHUECKHUE YCHUIINBAIOTCS.
o YMeHblIaeTcss aTOMHBIN paguyc.
Bo3spacraer 31eKkTpooTpuIaTENbHOCTD


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

12. CoasiMu Ha3BIBAIOTCS CIOXKHBIC BELIECTBA (OPMYJia MOJIEKYIIBI KOTOPBIX, COCTOUT U3
aTOMOB METaJUIOB M KHUCJOTHBIX OCTaTKOB (MHOTAAa MOTYT cojaep:kaTh Bojopon). Hampuwmep,
NaCl — xnopun Hatpus, CaSO4 — cynbdar Kaiblys U T. .

[IpakTuuecku Bce COJM SIBJASIKOTCS HOHHBIMHM COeJUHEHHMSIMH, [I03TOMY B COJISX
MEXy COOOM CBSI3aHBI MOHBI KUCIIOTHBIX OCTATKOB M HOHBI METAJIJIA!

Na'Cl™ — xnopuz HaTpus

Ca2+SO42‘ — cynbdar KaIbIUs U T.1I.

Coap sBJsIeTCH MNPOAYKTOM 4YACTHYHOr0 WJIM MOJHOI0 3aMelleHUs] MeTaJLIoM
aTOMOB BOJIOPO/a KUCJIOTHL. OTCI0/1a pa3InyaloT cjeyole THIIBI COJIei:

1. Cpeanme cosiu — Bce aTOMbI BOJIOpOJAA B KUCJIOTE 3aMmemieHbl Metamiom: NayCOs,
KNO3

2. Kuciable cojM — HE BCE aTroMbl BOJOpPOAAa B KHCIOTE 3aMEIIEHbl METaJJIOM.
Pazymeercs, kuciaple coii MOTYT 00pa30BBIBATH TOJNBKO JBYX- WJIHM MHOTOOCHOBHBIE KHCIOTHI.
OIHOOCHOBHBIE KHCIIOTHI KUCHIBIX cojielt gaBaTh He MoryT: NaHCOs3, NaH,PO4u 1. 1.

3. OcHOBHBIE COJIM MOXXHO PAaCCMaTPUBATh KaK MPOJYKThI HETIOJHOTO, UM YaCTUIHOTO,
3aMEIICHHUs] THUIPOKCUIBHBIX TPYNI OCHOBaHHMM KHUCIOTHBIMH octatkamu: Al(OH)SOg4,
Zn(OH)Cl u T.x1.

[To ymcny mPUCYTCTBYIOIIUX B CTPYKTYpE KATUOHOB U aHHMOHOB BBIJICISIIOT CJEAYIOIIHE
Tumbl cosiedi: [IpocThie COM — COJNU, COCTOSAIIME W3 OJHOTO BHJIAa KaTHOHOB M OJIHOTO BHJA
anronoB (NaCl). JIBoiiHble cou — COJH, coaepxaiiue aBa pa3andHbix katrnoHa (KAI(SOg4),-12
H,0).. CmenianHbie COMM — COJIM, B COCTaBE KOTOPBIX NMPUCYTCTBYET JiBa Pa3JIMYHBIX aHUOHA
(Ca(OCICl). Takxke pa3nuuaroT FHApPaTHbIE CONU (KPUCTAJUIOTHAPATHI), B COCTaB KOTOPBIX
BXOJIAT MOJICKYJIBI KPUCTALTU3AMOHHON BoAbI, Hampumep,Na,S04:-10 HyO, u KoMITIeKCHBIC
conu, coJieprKaIiue KOMIUIEKCHBIN KaTUOH WIn KOMIUIEKCHBIN aHHOH
(Ka[Fe(CN)s], Cu(NHz)4](OH)2

13. OcHoBHbIe TIONIOKeHUS Teopuu cTpoenust A.M. byrneposa:

ATOMBI B MOJIEKYJIaX COEIUHEHBI IPYT C APYrOM B OMPEICICHHOH MOCIeN0BAaTEIbHOCTH
COTJIACHO MX BaJCHTHOCTSIM

XHUMHUYECKOE CTPOCHHE MOKHO YCTAaHABINBATh XUMUYECKUMU METOAAMHU

CBoiicTBa BEIIECTB 3aBUCAT OT UX XUMHYECKOTO CTPOEHUS

[lo cBoiicTBaM N1aHHOTO BEILECTBA MOXHO OINPEAEIUTh CTPOCHHUE €r0 MOJIEKYJbl, a 0
CTPOCHHIO MOJIEKYJIBI - IPEABUIETh CBOMCTBA

ATOMBI U TPyl ATOMOB B MOJIEKYJIE OKa3bIBAIOT B3AMMHOE BIMSHUE APYT HA Apyra

14.  Opranuueckue COEIUHEHHUS KIACCU(PUIMPYIOT, YUYUThIBask JBa OCHOBHBIX
CTPYKTYPHBIX IIPU3HAKA!

- CTpOEHHE YIJIepOJHOM 1enu (YriiepoJHOro CKeleTa, KPaTHOCTh CBSI3€W, HaJIU4ue WU
OTCYTCTBHUE 3aMKHYTOH II€TIN);

- HaJIM4Ke U CTPOEHHUE (PYHKIMOHAIBHBIX TPYIIIL.

Yriaepoanbiii  ckeqer (YrJepoaHasi LeNb)- IOCIEIOBATEIbHOCTh XUMHUYECKH
CBSI3aHHBIX MEX]Iy CO0O0I aTOMOB yTiiepoia.

@DyHKOMOHAJBHASI TPYyNIa - aTOM WM TpyINa aToMOB, KOTOpBIE 3aMEIIalT B
YIIEBOJOPOAHON MOJIEKYJ€ OJIMH WM HECKOJIbKO aTOMOB Boj0poAa. PYyHKUMOHAJIbLHAas
rpynmna onpeaenseT NPUHAUIEKHOCTh COEAVWHEHHS K ONPEICIIEHHOMY KIacCy M  €ro
XUMHYECKHE CBOMCTBA.

I'omosiorm — 3T0 coenMHEHUs, CXOAHBIE N0 XMUMUYECKUM CBOMCTBAaM, COCTaB KOTOPBIX
OTJINYAETCS APYT OT Apyra Ha OJHY WJIH HecKosbko rpymm CHp.

I'omostornyecknii psx —3TO TOMOJIOTH, PAcIOJIOXKEHHBIE B MOPAIKE BO3PACTAHUS UX
OTHOCHUTEIIBHON MOJIEKYJIIPHOM MacChl,



15. Usomepvr — 3TO BelecTBa, UMEIOLIME OJUHAKOBBIM COCTAaB M MOJIEKYJISIPHYIO Maccy,
HO pasHble (HU3UYECKUEe W XUMHUYECKHE CBoOiWcTBA. Pasnuuus B CBOWCTBaX HM30MEPOB
00yCJIOBJIEHBI Pa3IMUUsAMU B UX XMMHUYECKOM WJIH HPOCTPAHCTBEHHOM CTpOEHUHU. B cBs3m ¢
3TUM Pa3Inu4aroT BUJIbl U30MEPHHU:

1. CtpykTypHas uzomMepus.

2. KondopmannoHnHas H30Mepusi.

3. 'eoMeTpuueckas U3oMepus.

4. Ontuyeckast U30Mepusl.

16. TlpaBuja cocTaB/ieHHs] HA3BAHUI MO CHCTEMATHYECKOH MeKITYHAPOIHOIM
Homenkiatype MIOITAK
B ocnoBe mnpaBun HomeHknaTypbl HMIOITAK nexar npuHUMIBI 3aMeCTUTENbHOMN

HOMEHKJIATYPBbI.

1. OcHOBy Ha3BaHHMs COCOUHEHUS COCTABISCT KOPEHb CIJIOBa, OOO3HAYAIOIIUI
IpelebHBIN YIIIEBOJOPO C TEM K€ YUCIOM aTOMOB, YTO U IJIaBHas Li€Nb (Mem- , am- , npon-
oym- , nenm- , 2eKc- v T.11.).

2. K xopHio 106aBisitoT cyddukc, XapaKTepu3yIOIIHi CTeNeHb HACHIIIIEHHOCTH:

-aH (IIpelenbHbINA, HET KPATHBIX CBSI3EH);

-eH (IIp¥ HAJIMYUU JBOMHOU CBSI3H);

-¥H (MIpY HAJTUYUH TPOUHOU CBSI3H).

Ecnu xpaTHBIX CBs3€l HECKOIBKO, TO B CYPQHKCE YKa3bIBACTCS YUCIIO TAKUX CBA3EH ( -
JAWeH, TPHEH U T.1.), a mocie cypdukca 00sM3aTeNbHO YyKa3blBaeTCs HHU(pamMu MOJIOKEHHE
KPaTHOM CBSA3U, HAIIPUMED:

CH; -CH; -CH=CH; 06yren-1

CH3; -CH=CH-CH3; OyreH-2

CH; =CH-CH=CH; ©6yranuen-1,3

3. Hanee B cypduke BBIHOCUTCSI Ha3BaHUE caMoi cTapiuei
XapaKTEePUCTHYECKOM I'PYIIIbI B MOJIEKYJIE C YKa3aHUEM €€ TOJ0XKEeHUs UPPO.

4. Ilpoume 3amecTuTenu O0O03HAYAIOTCS C MOMOILIBIO MPUCTABOK B aJI()aBUTHOM
nopsiake. [Tonoxenne 3aMecTuTeNel yKa3bIBaeTCsl MUQPOH Mmepea MPUCTaBKOW, Hampumep: 3-
MeTHaI, 2-xJ0p. Eciau B Mosekyine mMeercsi HeCKOJIBKO OJMHAKOBBIX 3aMECTHTENEH, TO TMepen
Ha3BaHMEM JTOW TIpPYMNIbl CJIOBOM YyKa3blBaeTCsl MX KOJIMYECTBO (HampuMmep, AMMeTHJI-
, TPUXJIOP- U T.11.).

5. Bce mudpsl B Ha3BaHMAX MOJEKYJI OTAEISIOTCS OT CIIOB Ae()McOM, a JApYyr OT
Jpyra 3ansiTbIMH.

6. IIpoBomAT HyMepauuiO TJIaBHOM YIJepoJHOW Lemu Tak, YTOOBbl cTaplias
XapaKTepUCTHYECKAs rpyIa UMela HaUMEHbIINI OPSAKOBBIN HOMEP.

17. AnkaHbl — yTJI€BOIOPO/IbI, COCTaB KOTOPBIX BhIpaxkaeTcs obeit popmynoit CnHans

Bce atombl yriieposa B MOJIEKyJaX ajqKaHOB HAaXOMAATCS B COCTOSIHUW —THOPHIU3AINH U
CBSI3aHBI TOJIBLKO OJIMHAPHBIMU CBSI3IMHU. AJIKaHbI UMEIOT TETPASAPUIECKOE CTPOCHHUE.

JI7st anKaHOB XapaKTepHA H30MEPHsI YTIIEPOIHOTO CKEJIeTa.

ITo mMepe yBenn4eHHUs: 4yuciaa aTOMOB yIiiepojia B MOJIEKYJe TeMIepaTyphl IUIaBICHUS U
KATICHHSI aJJKAHOB MOHOTOHHO TIOBBIIIAIOTCS. AJIKaHBI JIET4e BOJIBI M HE PACTBOPSIOTCS B HEH.

AJKaHbI OTHOCSTCS K HACHIWEHHbIM, VI TPeAeTbHBIM, YIJIEBOJOPO/aM, Tak Kak B UX
MOJIEKyJIaX BCE€ CBOOO/IHBIE BaJIECHTHOCTH aTOMOB YTJIEPOJIA MOJHOCTHIO «HACHIIIEHBD» aTOMaMH
BOJOPOJA.



[Ipocreiimmii mpeacTaBUTENb TOMOJIOTHYECKOTO PsAla aJJKaHOB — METAH .
Haunnasi ¢ derBépToro uieHa psaa, y ajikaHOB MOSBIAIOTCS HM30Mephl. [ ankaHOB
XapakTepHa U30MEpHUsl YIIIEPOIHOTO CKEJIETA.
C pocTtom wuHcia aroMOB YIVIEpOAA KOJMYECTBO M30MEPOB PpE3KO BO3PACTAeT:
IIEHTaH MMEET U30Mepa, TIeKcaH —, TrenTaH —, OKTaH —, HOHaH —, DJWKO3aH —
nzomepoB. Kaxplil aikaH UMeeT eIMHCTBEHHBIN H30Mep ¢ HEepa3BETBIECHHBIM (HOPMAaJIbHBIM)
YIJIEPOAHBIM CKEJIETOM.

18. Ankensl — HempeAelbHbBIC YIIIEBOAOPOIbI, B MOJIEKYJIaX KOTOPBIX COACPKHUTCS OJTHA
JIBOMHAs CBSI3b MEXKy aToMaMu yriiepoaa. O6mas dpopmyna ankeHoB ChHay,.

ATOMBI yTiepoaa B MOJICKYyJaX allkeHOB, COCIMHEHHBIC TBOWHOU CBS3bIO, HAXOISITCS B
COCTOSTHUM —THOpUAM3AIMK. ATOM YIJIepoJia B COCTOSHUW —THOPUIM3AIMU 00pa3yeT TpHU — U
OJIHY —CBsI3b, KOTOpasi TEPICHIUKYISIPHA IUIOCKOCTU —CBSI3CH; CBS3b IMPEACTABISET COOOU
COYETAaHUE — U —CBSI3H

JlJiss alKeHOB XapaKTepHBI CTPYKTYpHAS W30MEpPHsI YIIIEPOIHOTO CKEJeTa M MOJIOKEHUS
JIBOMHOW CBSI3M, TPOCTPAHCTBEHHAS YUC- U MPAHC-U30MEPUS M MEXKKJIACCOBas H30MEpHSI —
QIKEHBI U30MEPHBI [IUKJIOATKAHAM.

TemnepaTypsl IJIaBICHUS U KUIICHUS AJIKCHOB YBEJIMYHUBAIOTCS C POCTOM YHCIIa aTOMOB
yraepoia B UX MOJICKYJIaX.

19 AnkuHBI — HENpeeNIbHBIC YIIICBOOPOJIBI, B MOJICKYJIaX KOTOPBIX COACPKHUTCS OJTHA
TpOWHAas CBsA3b MEX Iy aToMamu yriepoaa. Obmas Gopmyna ankuaoB CnHap.o.

ATOMBI yriiepoja B MOJIEKYJIaX aJKeHaX, COCTUHEHHBIC TPOMHOMN CBS3BIO, HAXOMATCS B —
THOPUTHOM COCTOSIHUHM. ATOM yriiepojia B —THOPUHOM COCTOSTHUHM 00pa3yeT JIBe —CBSI3U U JIBE —
CBSI3M, KOTOPBIC PACIOJIOKECHBI B JIBYX MEPHCHIUKYISPHBIX ITUIOCKOCTSIX; TpOHHAas
CBSI3b TIPEJICTABIISICT COOOM COUYETAaHHE OJTHOW — U JIBYX —CBSI3CH.

JUJIs amKWHOB XapaKTepHBI CTPYKTYPHAST H30MEPHUs YIIICPOJTHOTO CKEJeTa M TOJIOKCHUS
TPOMHOM CBSI3U, TAKXKE MEXKKIIACCOBAask M30MEPHsI, MPOCTPAHCTBEHHBIX YUC- U MPAHC-U30MEPOB
AJIKUHBI HE 00pa3yIoT.

20. O6mas dopmyna TOMOJOTHIECKOTO PsJia MPEISTbHBIX OJHOATOMHBIX CIHPTOB —
CnH2n+1OH. B 3aBucuMocTu OT TOro, MpH KakoM yriepoJHOM aTOMe HaXOAUTCS THPOKCHIIbHAS
rpymma, padnmu4arot cruptel nepsudHble (RCH2-OH), Bropmunbsie (R,CH-OH) u tpernunsie
(R3C-OH).

HN30omepust 0THOATOMHBIX CHUPTOB CBfA3aHa CO CTPOCHHUEM YIJIEPOJHOTO CKeleTa
(HampuMep, OyTaHON-2 M 2-METWINPONaHoi-2) u ¢ nonoxenuem rpynnsl OH (mponanon-1 u
HPOTAHOI-2).

Homenkaarypa.

Hazpanust criuptoB 00pa3yroT, 700aBisisi OKOHYaHHE -0J1 K Ha3BaHMIO YIJIEBOJAOPOJA C
CaMOM JUIMHHOM YIJIepOAHOM LEIbI0, BKIFYAIOLIEH TUAPOKCUIIBHYIO rpyniy. Hymepanuro nenu
HA4YMHAIOT C TOTO Kpasi, OJIMkKe K KOTOPOMY pacIioyioKeHa THApOKCcUibHas rpynna. Kpome toro,
HIMPOKO PpAacCIpOCTpPaHEHA 3aMECTUTENIbHAs HOMEHKIJIATypa, MO KOTOPOM Ha3BaHHWE CHUpPTa
MPOU3BOJIUTCS OT COOTBETCTBYIOUIETO YIJIEBOJOPOAHOIO paauKana ¢ J100aBIE€HUEM, CIIOBA
"criupt", Harpumep: CoHsOH — »TumnoBsIif cnmprt.

Crpoenne:

Monekynsl clUpTOB MMEIOT yIiloBoe cTpoeHue. Yron R-O-H B Monekyne meraHosa
paBeH 108,5°. Atom KHMCJIOPOJ1a TUAPOKCHIIBHON TPYIIIBI HAXOAUTCS B sp3-r1/16p1/1)11/13au1/11/1.

IHony4yenne.

1. Camplii 001muMii crioco0 MosiydeHus: CIUpPTOB, UMEIOLUI TPOMBIIIJIEHHOE 3HaYeHHEe, —
ruapaTalys ajlkKeHoB. Peaknus WIET NpU NPONYCKAaHWM aJKeHa C IapaMM BOJbl HaJ
($hochOPHOKHUCITBIM KaTaIN3aTOPOM:

H3PO4



CH,=CH, + H,O — CH;—CH,—OH.

N3 »sTuneHa mnosydaeTcs OSTWIOBBIA CHOUPT, M3 MpPONEHA — HU30MPONUIIOBBIN.
[TpucoeauHeHne BOABI UAET MO NpaBUIy MapKOBHUKOBA, IIO3TOMY M3 MEPBUYHBIX CIIUPTOB IO
JAHHOW PEAKLMH MOXKHO IIOJyYUTh TOJIBKO dTUIOBBIN CIIUPT.

2. [lpyroii oOumii croco0 MoJydyeHHs] CHHPTOB — THAPOJIHN3 AJIKWITAIOTCHUIOB MO
JEHUCTBUEM BOJHBIX PaCTBOPOB IIEJIOYEH:

R—Br + NaOH — R—OH + NaBr.

1o 9T0i peakuu MOKHO ITOJIy4aTh IEPBUYHBIC, BTOPUYHBIE U TPETUYHBIE CIIUPTHI.

3. BoccraHoBieHne KapOOHWJIBHBIX COEAMHEHHWH. [IpM BOCCTAHOBICHHWH ajbJIETHIOB
00pa3yroTCs MEPBUYHBINA CIIUPTHI, IPH BOCCTAHOBIEHUHM KETOHOB — BTOPUYHBIE:

R—CH=0 + H, - R—CH,—OH, (1)

R—CO—R'+ H, - R—CH(OH) —R". (2)

Peakuuro npoBoasT, Mporyckas CMeCh IapoB ajbJAETUAA WM KETOHAa M BOAOPOJA HaJ
HUKEJIEBBIM KaTaJIUu3aTOPOM.

4. JleficTBue peakTUBOB | puHbspa Ha KAPOOHMIIbHBIE COSAMHEHUSI.

5. DTaHOJ NOJYYaroT IPU CHUPTOBOM OPOKEHUU TIIIOKO3bI:

CsH1206 — 2C,H50H + 2CO,1.

XHMHYECKHE CBOMCTBA CIIUPTOB ONPENCIAIOTCA INPUCYTCTBUEM B HUX MOJIEKYJax
rugpokcwibHoM rpymmbl OH. Cesizu C-O u O-H cuiabHO NOJISIPHBI U CIIOCOOHBI K Pa3phIBY.
PaznuuatoT 1Ba OCHOBHBIX THIIA peaKLUil CIUPTOB ¢ yyacTueM (pyHKUMOHaNbHOH rpymnmnsl -OH:

1) Peakuuu c paspeiBoM cBs3zu O-H: a) B3aumojeilcTBUE CIUPTOB C IIEJTOYHBIMHU U
II€JI0YHO3EMENIBHBIMU METaJUIaMU ¢ O0pa30BaHMEM aJKOTOJSATOB; O) peaklUuu CIUPTOB C
OPraHMYeCKUMH W MHHEPAIBHBIMH KHCIOTaMH C 0Opa30oBaHUEM CIIOXKHBIX 3(HUPOB; B)
OKHCJICHHE CIIUPTOB IO JEHCTBMEM JUXpOMaTa WM IEepMaHraHaTa Kajaus 10 KapOOHWIIBHBIX
coenuHeHuil. CKOpOCTh peakliuii, Ipu KOTOPbIX pa3pbiBaeTcs cBa3b O-H, ymensbiaercs B psaay:
IIEPBUYHBIE CIIUPTHI > BTOPUYHBIE > TPETUYHBIE.

2) Peakuuu comnpoBoxaaromuecs paspbiBoM cBsizu  C-O: a) KkaraauTHueckas
Jeruapatanus ¢ o0pa3oBaHUEM AJIKEHOB (BHYTPUMOJEKYISIpHAs JeruapaTalus) WM MPOCThIX
3¢upoB (MEKMOJIEKYIISIpHAs Aeruaparanus): 0) 3amenienue rpynmnsl -OH ramoreHoM, Harpumep
OpU JeHCTBUU TaJOreHOBOJOPOJOB ¢ 00pa3oBaHMEM alKuiranoreHuaoB. CKOpOCTh peakiuid,
IIpU KOTOPBIX pa3pbiBaeTcs cBsi3b C-O, yMEHbIIAETCS B pAY: TPETUUHbIE CIIUPTHI > BTOPUUYHbBIE
> nepBu4Hble. CIUPTHI SABISIOTCS aM(POTEPHBIMHU COCTUHEHUSMU.

5 «3amaHust OTKPBITOrO0 U 3aKPBITOI0 THIIA /ISl IPOBEPKH OCTATOYHBIX 3HAHUID)
TecTbI

Twun 3aganmii: 3aKpbITHINA

BapuanT 3ananus 1.

UYT0 HA3BIBAETCSH XMMUYECKUM DIEMEHTOM....

1. CemelcTBO pa3HOPOIHBIX AaTOMOB.

2. Bux aToMOB ¢ OAMHAKOBBIM TIOJIOKHUTEIBHBIM 3apsIOM sIIIpa.

3. COBOKYNHOCTb aTOMOB U MOJIEKYJI, B3SITIX B CTEXUOMETPUUYECKOM COOTHOLIEHHUH.
4. Yucno yacTul, coAep K aluxcsi B OJHOM IpaMMe JIF0O0ro BEIIeCTBa.
[TpaBuIbHBIN OTBET: 2

Tum 3a1annii: 3aKpbITHINA

Bapuant 3aanus 2.

IIpu xakom m3 napeut B Poccuu nosiBuiach neppas anTeka...
1. TTerp 1

2. bopuc I'ogyHoB

3. Enu3zasera [letpoBHa




4. NBaH I'po3Hblii
[IpaBunbHEII OTBET: 4

Tun 3a7aHuii: 3aKpbITHINA

BapuanT 3aganus 3.

YKaKHTE TOPSIOK PACTIONOKEHHS DIEMEHTOB C JIEKTPOHHOM KoHbUrypanuei atoma - 4s® 4p°
10 OATPYIIIIE CBEPXY BHU3 (cormacHo Tadauie MeHeneena)...

1. opom
2. XJI0p
3. ¢dbrop
4, nox

[IpaBunbHebIi oTBET: 3,2,1,4

Tun 3a7aHuii: 3aKPBITHINA

BapuanTt 3ananus 4.

ABTOpPOM 33aKOHA COXPAHCHHMS MACCHI BEIICCTB SBJISCTCA. ..
1. ABoraapo

2. Menpeneen

3. JlomoHOCOB

4. T'ecc

[IpaBuibHBIN OTBET:3

Tun 3a7aHuii: 3aKPBITHINA

BapuanT 3aganus 5.

PacrojioKuTe IpeacTapieHHbIE COENMHEHHUS 0 Mepe YObIBaHUS KOJIMYECTBA aTOMOB YIJIEPOJA B
COCTaBE BEIICCTBA...

1. Ilenran

2. 'ekcan

3. Meran

4, OxTan

[TpaBunbHsIil oTBeT: 4,2,1,3

Tun 3a1aHni: OTKPBITHIN

Bapuanr 3ananus 6.

Cmemanu 300r pacTBOpa MOYEBHHEI ¢ MaccoBOM goiieit 20% u S00r pacTBopa 3TOM K€ COJIM C
MaccoBo goineit 40%. PaccunTaliTe MacCOBYIO JOJIO COJIM B IMOJYYSHHOM PacTBODE...
IIpaBUIBHBIN OTBET:

®= (300* 0,2 + 500*0,4) /(300+500) =0,325 (32,5%)

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 7.

CBo¥icTBa DJIEMEHTOB, a4 HOTOMY U CBOHCTBA 00pa3yeMBIX MMU IIPOCTHIX M CIOKHBIX TEN, CTOAT B
MIEPUOINYECKON 3aBUCUMOCTH OT MX aTOMHOI'0 Beca — 3aKOH — ITIEPHOINUYECKHIH 3aKOH.

ABTOD .

[TpaBunsHel oTBeT: .M. Menaenees.

Tun 3a1aHni: OTKPBITHINA

BapuanT 3aanus 8.

Kakoil 13 31eMEHTOB NEPUOANIECKON CUCTEMBI SBJISETCS CAMBIM CHJIBHBIM BOCCTAHOBUTEJIEM. ..
IIpaBUIBHBIN OTBET: JINTUH




Tun 3apaHuii: OTKPBITHIN

BapuanTt 3ananus 9.

[Ipu nerwaparallid BTOPHYHBIX M TPETHUYHBIX CIHUPTOB M IPHU JETHAPOrajJOreHUPOBAHUU
BTOPUYHBIX M TPSTHYHBIX T'aJJONCHUJIOB BOJOPOJ OTIICINISICTCS MPEUMYIISCTBEHHO OT HaMMEHEE
THAPOTCHU3UPOBAHHOTO aTOMa YIJIEPOJa — 3TO IIPABHIIO. .........

[IpaBuibHBIN OTBET: 3aiilieBa.

Tun 3a7aHuii: OTKPBITHINA

BapuanT 3aganus 10.

[Ipy OpuCcOSIUHECHUY NPOTOHHEIX KHCJIOT M BOJBI K HCCHUMMETPUYHLIM aJKCHAM M AJIKMHAM
aTOM BOJOPOJ1a IPUCOCAUHICTCA K HauOoJIee THAPOr€HU3MPOBAHHOMY aTOMY YIiepoja — 3TO

[IpaBwiibHBIN OTBET: MOPKOBHUKOBA.

Tun 3a7aHuii: OTKPBITHINA

Bapuant 3aganus 11.

Hana peakuus: 3CH,=CH,+2KMnO4+4H,0=3CH,OH - CH,OH+2MnQO,+2KOH
ABTOpPOM JIAHHOW PEAKLIHH SIBISETC. . ...

IIpaBUIBHBIN OTBET:

Barmnep.

Tun 3a7aHuii: OTKPBITHIN
BapuanT 3aganus 12.

40 40
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:

Peakuus «CepeOpsiHOTO 3epKana

Tum 3anaHnii: OTKPBITHIN

BapuanT 3aganms 13.

Kakoii Tun rubpuan3aiiuy XapakTepeH i TPEThEero BaJIeHTHOTO COCTOSIHUS YIIIepoa. ..
IIpaBUIBHBIN OTBET: Sp3 — rubpuuzanus.

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 14.

K kakoMmy Tvny ruapoan3sa npuHauiexuT conb AlCIs:

[IpaBUIBHBIN OTBET:

Conb 00pazoBaHa cl1aObIM OCHOBAHHUEM U CHIILHOW KUCIOTON — TUAPOIIN3 110 KATHOHY.

Tum 3anaHnii: OTKPBITHIN

BapuanTt 3ananus 15.

K xakomy THITY THAPOIM3a IpUHAIIEKHAT cob Na,COs:

[IpaBUIBHBIN OTBET:

Conb 00pa3oBaHa CHIIBHBIM OCHOBAHHE U CJIa00M KHUCIOTON — TUAPOIIU3 110 AaHUOHY.



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

Tum 3a7aHnii: OTKPBITHIN

BapuanTt 3ananus 16.

NOg‘*‘PgOg‘l‘. . ...=NO+K2HP04+. e

Onpenenure OKUCIUTENb U BOCCTAHOBUTEIIb
IIpaBUIBHBIN OTBET:

A30T — okucauTeNb, Hochop — BOCCTAHOBUTEIb.

Turm 3a1aHui: OTKPBITBINA

Bapuant 3ananus 17.

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

XJ10p - OKUCIIUTEINb, a30T — BOCCTAHOBUTEIID.

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganus 18.

MoiJiekyaa ajJkaHa COJEPKUT 8 aTOMOB Boaopoaa. MoJisipHas Macca aJgkaHa paBHA...
[TpaBuibHbII OTBET: 44

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganms 19.

Pacnonokurte npe/icTaBIeHHbIE COeAMHEHUS 110 Mepe YObIBaHUS KOJIMYECTBA aTOMOB YIJIepoja B
cocrage BeniectBa U Ha3oBUTe UX: CHa, CsH1p, CeH1a, CgHus.

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

Twun 3a7aHuii: OTKPBITHIN

Bapuant 3ananus 20.

Kakoi 13 31eMEeHTOB IEPHOAUICCKON CHCTEMEI SIBIISICTCS CAaMbIM CHJIILHBIM OKHCIIMTEIICM. ..
[TpaBunbHBI OTBET: pTOp




