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1.001mme moJ10KeHu s

KoHTpoNbHO-OIICHOUHBIE  CpeACTBAa TMpEAHA3HAYEHBI JUII  KOHTPOJS M OILCHKH
00pa30oBaTeNbHBIX JOCTM)KCHUH OOYy4YaromuMXCs, OCBOMBIIMX TMPOTPaMMy JAHCIUILIHHBI
C00.02.01 Xumus.

@oH/I OLICHOYHBIX CPEICTB BKIIOYAET KOHTPOJBHO-OLICHOYHBIE CpEACTBa  JUIs

IIPOBEJICHUS TEKYLIET0 KOHTPOJIA U IPOMEXKYTOUHOM aTTecTanuu B hopme sK3aMeHa.

Texkymmii KOHTpPOJIb YCIIEBa€MOCTH NPOBOJUTCA B TEYeHHE cemecTpa B (opme
NEPUOANYECKOr0 BHIOOPOYHOIO YCTHOTO OIMpOca MO MPOWAEHHBIM pa3iesiaM M KOHTPOJs 3a
BBITIOJTHEHUEM 33/IaHUi Ha TAOOPATOPHBIX U MPAKTHYECKHUX 3aHATHUSX.

2. Pe3yabTaThl 0CBOEHHS M CHUILIHHBI, MOAJIEKAIIHE TTPOBEpPKe

PesyabTarsl 00yuenust
(ymeHus1, 3HAHMS1, 001IME
KOMIIETEHIIUHN)

OcHOBHBIE TOKA3ATEJIN
OIIEHKH Pe3yJIbTaTOB

Dopma KOHTPOJIA U
OLICHUBAHHSA

YMeThb:

- BJIaA€Th OCHOBHBIMH MCTOAaMU
HAYYHOI'O IMO3HAaHHA, UCIOJIB3YyCMbIMU]
B XHWMUH:

HAOJII0ICHUE, OIMCAHUE,

3MEpEHNUE, HKCIICPUMEHT;
00pabaTbIBaTh, OOBSICHATH PE3YNbTATHI
[IPOBEICHHBIX TieTIaTh
BHIBO/IBI; TOTOBHOCTh M CITOCOOHOCTB
PUMEHSATh METObI
[PELIICHUH MTPAKTUIECKUX 3a/1a4;

- HCCJIEN0BATh

OIIITOB H
IO3HaHUsA IIpH

CBOICTBA
HCOPTaHNUYCCKUX u OpTaHUYCCKHUX]
BCIIICCTB, O6’b$ICH5ITI> 3aKOHOMCPHOCTH
[MPOTCKAHUA XUMHNYCCKUX peaKHHﬁ,
[IPOTHO3UPOBATH BO3MOXHOCTH HX
OCYILIECTBIICHHUS;

- J1aBaTh KOJIMYECTBEHHbBIC OLICHKHU U]
[IPOBOAUTH pacueThl MO0 XUMHUYECKHUM|
dhopmyaM U ypaBHCHUSIM;
- BbIABUI'aTb THUIIOTE3bI Ha OCHOBC

3HAHUH O  COCTaBe, CTPOCHUMH

BCIIICCTBA M OCHOBHBIX XHMHUYCCKHX

3aKOHAaX, POBEPSATH 1704
HKCIIEPUMEHTAIBHO, bopmynupys
[1e]1b UCCIIEI0BAHUS;

- BJIQ/IETh MeTOoIaMH|

CaMOCTOSITEJILHOTO TUIAHUPOBAHUS U
HpOBeI[eHI/IH XUMHUYCCKHUX
coOroIeHUEM

pabotel ¢

HDKCIEPUMEHTOB  C
npaBua  Oe3omacHoOiM
BEIIECTBAMU u 1a00paTOpPHBIM

OITHCAaTh,

000OpylOBaHUEM;  YMETh

- IIPOBE/ICHHE
XUMUYECKUX PEAKUUHN 110
MTOJIyYEHUIO u
MIPUMEHEHUIO
OpraHUYECKUX u
HEOPraHUYeCKUX
BEILIECTB;

- pacyer KOHLEHTpauuu
BEILIECTB Ppa3IMYHBIMU
METOAaMU;

-aHaJIN3
AKCIEPUMEHTAIbHBIX
JAHHBIX M KX pacyeT B
COOTBETCTBUU c
3a/1aHHEM;

-BJIaJICHUEC TEeXHUKOU
paboTBl ¢ XUMHUYECKUM
o0opynoBaHuEM.

— [leproauyueckuii yCTHBIN
oI1poc

- HaOironeHue 1 OreHKa
KadyecTBa paboOT Ha
TabopaTOPHBIX U
[TPAKTUYECKHUX 3aHATUSIX

— KoHTpomnb
CaMOCTOSITENIHON PabOTHI
— DK3aMeH




[TPOaHAIN3UPOBAThH U OLICHUTD
ITIOCTOBEPHOCTD MIOJIy4YEHHOTO
[pE3yJIbTaTa;

- MPOrHO3UPOBATH, AHAIIU3UPOBATH U
OIICHUBATL C IO3UIMHA DKOJIOTUUECKOHU
0€30IIaCHOCTH IIOCIIENCTBUS OBITOBOMH
1 TIPOM3BOJICTBEHHOW JESATEIbHOCTH
YeJIOBEKA, CBS3aHHOW € MepepabOoTKOM

BEIICCTB.
3HATD: - OCHOBHBIC  3aKOHBI
-IIPEACTABICHUSI O MeCTe Xumuu Bl XHUMHH,
COBpEMEHHOI Hay4HOM KapTuHe Mupa;| -~  OCHOBHBIC  KJIACCBI

HEOPTaHHYECKUX u
[TOHMMAaHHE posu XUMHUH B

OpPraHUYECKUX
(bopMHUpoBaHUU Kpyrosopa W CoemuHCHNI:
( YHKITMOHAITLHOM TPaMOTHOCTH| _  cpolicTBA  OCHOBHBIX
uesoBeKa JUIsl PEIEHHs NPAKTHYECKUX| KJIacCOB OpPraHMYecKUX M
Bagady; 00 OOmHMX  XHMHYCCKHX| HEOPraHMYECKHX
3aKOHOMEPHOCTSX, 3aKOHAX, Teopusx; | COCAMHCHUM,
-ocHOBOmoOJNarafomme  xuMmudeckue| - PCAKUHN  OUPCICICHHA

HEOPTaHHYECKUX u
[OHATHS,  TEOPUH,  3aKOHBI M

OpPraHUYECKUX BEIICCTB B
3aKOHOMCPHOCTH; GHOTOrHIECKIX — [leprognueckuii yCTHBIM
-XMMHYECKYI0 ~ TEPMHHOJNOTHIO Wl oGLeKTax; OIIpoC
CHMBOJIHKY; - TexHonoruio |~ HabIoienne u onenka
-NpaBMIA TEXHWKM GE30TACHOCTH IpH| BBINONHEHMS  pEaKIUid KageCTBa pador Ha

= 1a00PaTOPHBIX U

MCITI0JIb30BAHUH xumuueckux| B3aUMOACHCTBHA npaKIT) qulé KX SAHATISX

XUMHYECKHX B TB.
BEIICCTB; e ctmec K

- KoHTposib

-COOCTBEHHYIO HO3ULHI0 110 CaMOCTOSATEIIbHON PabOThI
OTHOIIICHHIO K XUMHYECKOH — DK3aMeH

MH(OpMaIINH, TOTYy9aeMON U3 Pa3HbBIX
CTOYHUKOB;

-I17151 00 yUAIOUTUXCSI ¢ OTPAaHMYEHHBIMH
BO3MOYKHOCTSIMHU 3JI0POBbSI OBJIQJICHHE
OCHOBHBIMH JIOCTYITHBIMH METOIaMH
HAYyYHOTO ITO3HAHHUS,

CI1a00BUIAIIMX

-1JI51 CJICTIBIX n

00yJaroIuxcst OBNaJICHUE MPaBUIaAMU
bopmyn ¢
MICTIOJIB30BAHUEM pelbe(PHO-TOUCHHOM

3aIIncu XUMHUYCCKUX

crcteMbl 0003HaueHuit JI. bpais.




3. KOHTPOJIbHO-0LIEHOYHbIE MATEPHAJbI TEKYILIEr0 KOHTPOJISI

B kauecTBe KOHTPOJIbHO-OLCHOYHBIX MATCPUAJIOB TCKYIICTO KOHTPOJIA UCIIOJIBb3YHOTCA:

3.1. llepuoguvecknii yCTHBIH ONPoOC

Pa3zgen 1 OcHoBHEBIE 3aKOHBI XUMHH

Hcropust pa3BUTHS XUMUU.
Meron nonmypeaxkui.
TennoBoii 3pPeKT XUMUISCKUX PEAKITUN.
DKBUBAJICHT COJIM, OCHOBAHUS, KIUCIIOTHI.
CTpoeHnEe KOMIUIEKCHBIX COCIMHEHUM.
MeTto[1 3IeKTPOHHO-HOHHOTO OasiaHca.
[Topsimok 3amoTHEHHS SJIEKTPOHHBIX OpOUTaseH.
Bonopoanslil nokasarens pacTBOPOB
OcobeHHOCTH CTPOCHUST aTOMOB d-2JIEMEHTOB.

. Meronsl onpenenenus pH cpenpl.

. Buapl xuMudeckon cBsI3U.

. Teopust OBP.

. Kimaccel Heopraum4eckux CoOeIMHEHUM.

. Bunel runponusa.

. Bnusinue cpenpbl Ha nporekanue OBP.

. Buapl KOHLIEHTpaIui.

. YCIIOBUS TPOTEKAHUS XUMUYECKUX PEAKIUM.

. IIpaBuno XyHnna, npasuio KineukoBckoro.

. Bomoponnast m Metaminueckas CBs3b.

. Teopus 3J€KTPOIUTHUECKON JTUCCOLUALUU.

. ucconmanusi, KOHCTaHTa AMCCOLMALINH.

. 'maponus, koHCTaHTa THAPOIIN3A.

. Ilepnonnueckas cucrema J.M.Menneneena.
24. Bunel coneid.
25.  CmocoObl moJTydeHHsl COJIeH.
26. KoBaneHntHas u noHHasI CBS3b
27. Knaccudukanum XuMAYECKUX peaKiinii
28.  I'mpponus, crynenu ruapoinunsa, pH coneil.
29. Buabl KOHUIEHTpALIMIA.
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Paznen 2 Heoprannueckasi XumMusi.

1. KakoBa snekTpoHHasi KOHQHUTypamnus aToMOB JIeMEHTOB 7-i rpynmnbl? Kakue crenenu
OKHUCJIGHHUS XapaKTepHbl Juisi 3THX »3JeMeHToB? IlpuBenurte mnpuMepbl COETUHEHUN OSTHX
AJIEMEHTOB B PA3JIMUHbBIX CTETICHIX OKUCIICHUS.

2. Kak wmenstorcs mo rpynme F-Cl-Br-I: a) pamuycsl atomMoB, 0) TEpBBI MMOTEHITAAT
MOHM3ALNH, B) JIEKTPOOTPULIATEILHOCTD aTOMOB?

3. Kakue u3 mepeuncieHHbIX coeMHEeHN BcTpedaroTcs B mpupoge: NaF, CaF2, NaCl,
HCI, KCIO3, Br2, NaBr, NaBrO4, Nal, NalO3? Kak moxy4aroT rajioreHsl B BHJAE MPOCTHIX
BEIIECTB B IMPOMBIIUIEHHOCTH U B JabopaTopuu? Hamuiurte ypaBHEHHsSI COOTBETCTBYIOIIMX
peaKuuii.



4. Kak W3MEHSIOTCSI OKUCIIMTENIbHBIE CBOWCTBa B psay ramoreHoB F2—-CI2-Br2-12?
[TponmttocTpupyiTe 3Ty 3aKOHOMEPHOCTh MPUMEPAMU XUMHYECKUX PEAKIUH.

5. B 4eMm nposBISIOTCS 0COOEHHOCTH (PTOpa MO CPaBHEHUIO C APYTUMH TaJOreHaMu?
Jns  OKMCIUTENbHO-BOCCTAHOBUTEIBHBIX  MPOLECCOB  HAMMIIATE 3JEKTPOHHO- HMOHHBIE
YpaBHEHUS MOIYPEAKLIUMA.

6. Kak wm3mensercas B psany ranoreHoBogopogoB HF-HCI-HBr-HI: a) mexxatomuoe
paccrosinue, 6) IPOYHOCTH CBSI3U, B) KUCIIOTHBIE CBOMCTBA UX PACTBOPOB B BoJe?

7. Kak u3MeHsI0TCsl BOCCTAHOBUTEIBHBIE CBOMCTBA B psiay rajgorenoBogopoaos HF-HCI-
HBr-HI? IIpoumttocTpupyiiTe 3Ty 3aKOHOMEPHOCTD IPUMEPAMU XUMHUYECKUX PEAKLINM.

8. Kak monywaror ramoreHBogopoabl? IS OKHCIMTENBHO- BOCCTAHOBHTEIBHBIX
IIPOLIECCOB HAIIULIUTE 3JIEKTPOHHO-NOHHBIE YPaBHEHUS MOJIypEaKIU.

9. Kak ramorensl pearupyioT ¢ Bojoi? Hamummre ypaBHEHHS COOTBETCTBYIOIIHMX
peakuui. Jaiite onpeneneHue peakiiuy JUCIpOIOPLIUOHUPOBAHMS.

10. KakoBo mpocTpaHCTBEHHOE CTpoeHHEe aHMOHOB okcokuciot xjopa HCIO, HCIO2,
HCIO3, HCIO4 u Ha3BaHKE KUCIOT U UX COJICH.

11. Kak mensiercs cuna kucioT B 7 psaagy HCIO-HCIO2-HCIO3-HC104?

12. Jnsa xakoit comu, KCIO wmu KCIO3, 3nHauenue pH pacTBOpoB ¢ OJMHAKOBOMA
KOHIIEHTpaluen oyaer 6osplie, mouyeMy?

13. Kak menstorcst okuciaurenbhblie cBoiictBa B psaay HCIO-HCIO2-HCIO3-HC104?

14. ComocraBere mo psay okcokuciaor HCIO3-HBrO3-HIO3: a) okucnutenbHbIC
CBOWCTBa, 0) KHUCIIOTHBIE CBOMCTBa, B) TEPMHUECKYIO ycTOMUMBOCTh. [IpuBemuTe mnpumepsl
B3aUMOJICUCTBUS ATUX KUCTOT ¢ [2. Hanuimure ypaBHEHUS! COOTBETCTBYIOIIUX PEAKITUH.

15. TIlpemnoxure cnocod momyuenus KICI4¢2H20, wucnons3ys B  KadecTBe
enuHCTBeHHOTO McToyHuKa xyopa KCI, a B kadecTBe enmMHCTBEHHOTO MCTOYHUKA noja — Kl. a)
HanumuTe ypaBHEHHS BceX pEaKUMHA M YKaXHTE YCIOBHS UX mpoBeneHus. 0) Hamumute
YpaBHEHHUS pPEaKIMi B3aMMOAECHCTBHSI ATOTO COEAMHEHMsI C HM30BITKOM BOJABI U C PacTBOPOM
KOH.

16. TIlpuBemute mnpuMepbl (TajlOTE€HUIBI, OKCHUIbI, THUAPHIBI) OJU3KUX CBOMCTB
coeMHEeHU Oopa M KpeMHHs U Pa3IM4us B CBOMCTBAX OJHOTUITHBIX COCIMHEHHMH YTIIEpoAa.
Hanummure ypaBHEHHS! COOTBETCTBYIOIIMX PEAKIUH.

17. O6bsicHUTE, MOXKHO JIM XpaHUTh IaBuKoBYIo kucnoty (HF) B crexnstaHO# mocyne?
[Touemy

18. Ilpennoxure HECKOJIBKO CIIOCOOOB MepeBOJla B PAaCTBOPUMBIC 2-4 COCIMHEHUS
okcuna kpemHuss SiO2. Hanmmmrte ypaBHEHHsI BCeX NMPENJIOKEHHBIX Bamu peakiuii, yKaxute
YCIIOBUS UX NTPOBEICHUS.

19. XapaxktepHbl Ju uisi coeAMHEHH 3iemeHToB 4-i rpynnsl OBP? IlpuBenute
PUMEPBL.

20. U3BectHO, uTO B psimy 3nemeHToB Si, Ge, Sn, Pb ycToH4MBOCTH cCoenUHEHHI B
HU3ILEH ITOJI0KUTEIbHOM CTEIIEHU OKUCIICHUS YBEeJINUnBaeTcs. [JJokaxure ypaBHECHUSMU.

21. I[ToaTBepaute ycToitunBocTh Pb2+ ypaBuenusmu peakiuu PbO2 ¢ HCI. Ilpusenure
npuMmep Jpyrol rpymmsl Ilepponuueckoi CHCTEMBI, B KOTOPOM CYIIECTBYET Takas Ke
3aKOHOMEPHOCTb.

22. OObsacHUTE, mMovyeMy ais pasaeneHus cmecu cyinbpuaoB PbS u Sb2S3 moxHO
UCIONB30BaTh pacTtBopbl cyiabduma (NH4)2S wmm nomucyneduaa (NH4)2S2. Hamwmmure
YPaBHEHHUS COOTBETCTBYIOIIMX PEAKIIUHM.

23. Harumure ypaBHeHue peakinu B3aumoaeicTeust Na2[Sn(OH)4] ¢ Bi(OH)3.

24. Vcnonp3ys B KadecTBe IMpuMepa LMHK W Melb, HANUIINTE YpPaBHEHHS
B3aMMO/JICMCTBUS METaslla C Q30THOM KUCIOTOM pa3nuyHoil kKoHueHTpauu: 2, 30, 60%.

25. Kak M3MEeHsI0TCS BOCCTaHOBUTENbHBIE cBoiicTBa B psiny NH3-PH3-AsH3-SbH3-
BiH3? IloaTBepauTe oTBET npuMepaMu XumMudeckux peakiuid. Kak momygaror PH3 u SbH3?

26. B Tpex mpobupkax 6e3 3TUKETOK HaxonsaTcst pacTBopsl coneil: NaH2PO2, Na2SO3 u
Na2H2P207. TIlpemnoxute XUMHUYECKUM CIOCOO OMPENETCHUS COJASPKUMOTO KaKIOU



npobupku. Hammmmre mocnenoBaTeNbHO ypaBHEHMsS BCEX NPEAJIOKEHHbIX Bamu peakuuit u
YKOKHUTE, HA OCHOBAHUM KaKUX CBOMCTB BbI pacrno3Hanu Kaxayro U3 COJICH.

27. Kakue npoueccsl mpoTekaroT npu B3aumozeiictsuu BF3, BCI13, SiF4, SiCl4 ¢ Bomoii?
Kakue xommiekcHble 4acTUIbl 00pa3yioTcs BO (TOpuaHbIX pacTBopax? Hamumure ypaBHeHUs
COOTBETCTBYIOIIMX peakunid. KakoBa peakius cpeasl NoaydynuBIIMXcs pacTBopoB: pH7?

28. U3BecTHO, uTO B psiay neMeHTOB P—As—Sb—Bi yCcTOMYNMBOCTh COeAMHEHUH B BBICIICH
CTETIeHU OKHCIICHUs yMeHblIaeTcs. KakoB coctaB coemHeHM, 00pa3yIOMIMXCs IPU TOPEHUH Ha
Bo3nyxe pochopa, MbIIbsIKa, CypbMBI, BUCMYyTa?

29. Kak MeHAIOTCS  OKHCIUTENbHbIE cBoMctBa B psagy  HNO2-HNO3?
[TpoummtocTpupyiiTe OTBET MpUMEpPaMU XUMHUYECKUX peakiuil pa30aBiIeHHBIX PAaCTBOPOB ITHX
KHCJIOT C OAHMM M TEM >K€ BOCCTAHOBHUTENEM. Hamuimmre 31€KTpOHHO-MOHHBIE ypaBHEHUS
MOJTypEAKIHI

30. Kakue npouecch npotekatoT npu B3aumoaerictsuu BF3, BCI13, SiF4, SiCl4 ¢ Bogoii?
Kakue xommiekcHble 4acTUIbl 00pa3yloTcs BO (TOpuaHbIX pacTBopax? Hamumure ypaBHeHUs
COOTBETCTBYIOIMX peakunid. KakoBa peakius cpeasl NoaydynuBIINXcs pacTBopoB: pH7?

Pasznen 3 Opranuyveckasi XumMus

L. Oprannyeckasi XuMHs Kak Hayka. VIcTopust pa3BUTHS CBSI3U C IPYTUMU HAYKAMH.

2. Oco0OEHHOCTH COEeTMHEHNH YTTIepo/ia, MX MHOT000pasre U PoJib B )KUBOW MPUPO/IE.

3. OcHOBHBIE TTOJI0kKEHUS Teopuu byTtiieposa.

4. ['omMomnornueckuii  psifi, yIJIEBOJOPOIHBIA pamuKkal, (YHKIMOHAIBHBIE TPYIIIIHI.
Knaccudukanus opraHn4ecKux CoeTMHEHUH.

5. SIBnenue nzomepun. [IpoctpaHCTBEHHAS U CTPYKTYpPHAS U30MEPHSL.

6. IIpaBuna coBpeMeHHON MexayHapoHo HoMeHKaTypel MFOTTAK.

7. CrpoeHue >JeKTpOHHOM 000704kK atoma yraepoxa. [uOpumusarms. Tumnbr
XUMHYECKHUX CBS3€eH, UX CBOMCTBA.

8. Ankanbl. ['oMonoruueckuii psi, CTpOEHUE, W30MEpUs, METOABI IOIyYEHHUS.
®uznyeckre U XUMUYECKUE CBOMCTBA, TPUMEHEHHUE. DIIEKTPOHHOE CTPOCHHE.

0. Ankenbl. ['omonornyeckuit psa. M3zomepus: CTpyKTypHas M IPOCTPAaHCTBEHHAS.
Crioco0bl oTy4eHH s, CBOMCTBA. DIEKTPOHHOE CTPOSHHE IBOWHOM CBS3H.

10. Anxanuensl. [lpenacraButenu. Tunbl csizedt. [lonmyuenue, XMMHUYECKHE CBOMCTBA.
Kayuykn. DnexkTpoHHOE CTPOEHHUE CONPSKEHHBIX CBA3EH.

11. AnxuHbl. ['OMOJIOrMYeCKUil psll, CTPOCHHE, U30MEPHSI, METOMAbl MOTYyYEHUs,

dusnueckue W XUMHYECKHE  CBOIWCTBA, MPUMEHEHHWE. OIEKTPOHHOE  CTPOCHHE
TPOMHOM CBSI3U.

12. Cmuptel. Onpenenenue. IlpenenbHble OIHOATOMHBIE CHUPTHL [ OMOJIOTMUECKUI
psa,  HOMEHKIAaTypa,  H30Mepus, METO/bl ~ TONYYeHHUs,  XMMHUYECKHE  CBOICTBa,
MIPUMEHEHHUE.

13. Crouprtel.  JIByxatomubie. [IpencraButenu. HomeHkmnarypa, METOIbI MOIy4YEHUS,

XUMUYECKUE CBOWCTBA, IPUMEHEHUE.

14. Crmptel.  Tpéxatomuble. HomeHknmarypa, MeTOAbI TMOJIyYEHUS, XUMHYECKUE
CBOWCTBA, IPUMEHEHHUE.

15. Anpneruasl.  Ompenenenue. ['oMonoruueckuit  psj  MpeNeNbHBIX — AJIbJCTUIOB,
HOMEHKJIaTypa, U30MEPHUs1, METOBI ITOTYIEHUS.

16. Anpneruasl.  Ompenenenue. ['oMonoruueckuit  psifi TMpeNeNbHBIX — allbJETHIOB.
XMMUYECKHE CBOWCTBA /PeaKIy IPUCOSAUHEHHS, OKHCIICHHS/ .

17. Ampaeruapl.  Onpenenenue. ['oMonorvueckuii  psn  NPEOETbHBIX — AJIbJIECTHUJIOB.
XUMHYECKME CBOMCTBA /peakiMyd 3aMEIleHHs, TOJIUMEpPH3aLUH, albJO0JIbHO-
KPOTOHOBOM KOH/ICHCAITHH/ .

18. Keronsl. Onpenenenue. ['omonorndyeckuil psg KETOHOB, HOMEHKIIATypa, U30MEPHsl, METOAbI
MOJTY4EHMSI.

19. Kap6oHoBbie kucioTbl. OIHOOCHOBHBIE TpeaenbHble. Onpenenenue. I 'oMonoruueckuit ps,



HOMEHKJIaTypa, U30MEPHUsL, METO/IbI TTOTyUECHHSL.
20. KapOonHoBbie kucioTel. OMHOOCHOBHBIE TIpeeNbHbIe. OnpeneneHue. [ oMonornaeckuii ps,
HOMEHKJIaTypa, n3oMepus. Xumuueckue cBorctsa. [Ipumenenue.

Pa3nesn 4 Hauana XuMH4eCKOro aHajam3a
Knaccudukanus MeTo10B aHaIu3a.
OcHOBHBIE IOHATHS U XapaKTEPUCTUKA B KAUECTBEHHOM aHAJIU3E.
Knaccudukanus MeTo10B aHaIu3a.
Buzsl kauecTBEHHOr0 aHaJIA3a.
OcHoBHbIE TPeOOBAHUS K AHATTUTHUYECKUM PEAKIUSIM.
Kt I rpynnel. Pearent. XapakTepHble peakiuu.
Kt II rpynnbl. PearenT. XapakTepHbie peakiuu.
Kt III rpynmsl. Pearent. XapakTepHble peakLuH.
An I rpynnbl. Pearent. XapakTepHbie peakiyi.
. An Il rpyninel. Pearent. XapakTepHble peakliny.
. An III rpynmbel. Pearent. XapakTepHble peakiuu.
. OCOOEHHOCTH aHATTUTUYECKUX PEaKIUil U CIOCOOBI UX BBIMTOJIHEHHUS.
. JJaboparopHoe 060pyI0BaHKE U TEXHHUKA MPOBEICHNS KaYeCTBEHHOTO aHAIM3a.
. Obuye MOHATUS KOJTMYECTBEHHOTO aHanu3a. Ero 3amaun.
. CoBpemeHHas kinaccuuKalys METO10B KOJTHMUECTBEHHOTO aHaIHN3a.
. JlJaboparopHoe 000pyI0BaHNE U TEXHHUKA MPOBEACHUS KOJIMUYECTBEHHOTO
aHaIu3a.

XN W=
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Kpurtepuu onieHKkH yCTHBIX OTBETOB

KauecTBeHHas o1leHKa
Kpurepun 00pa3oBaTeNbHBIX
pe3yIbTaToB

OTBeThl Ha BONPOCH! IaHbI B MOJHOM 00BbEMe, BHICKA3bIBAHUS
CBA3HBIE W JIOTMYHBIE, HCIIOIb30BaHA Hay4yHas JIEKCUKA, Otnnuno
IIPUBEJICHBI IPUMEPBI.

Bonpoc packpbIT He B TOJHOM 00beMe, BBICKAa3bIBaHUS B
OCHOBHOM CBSI3HbIE U JIOTUYHBIC, WCIOJb30BaHa Hay4dHas

Xopowo

JEeKCUKa, MpuBeleHbl mnpuMmepbl. OTBETbI Ha  BOIPOCHI
CUTHAIM3HUPYIOT O HAJIMYUU TIPOOIEMbI B TOHUMAaHUH TEMBI.
OTBeTbl Ha BONPOCHl B 3HAYUTEIBHOM CTENEHU 3aBUCAT OT
IOMOIIM CO CTOPOHBI IIpenojaBaTes. Bricka3biBaHus

Y 10BIETBOPUTEIILHO
HECBSI3HBIC U HeJornuHele. HayuHast jekcuka He MCIOJIb30BaHa,
IPUMEPBI HE IPUBEICHBI.
OTBETHI Ha BONIPOCHI OTCYTCTBYIOT. HeynoBiaeTBOpUTENBHO

3.2. [Ipumep 3agaHuil KOJUIOKBHYMA

Konnoksuym 1
Bapuant 0

1. VYcinoBus npoTeKkaHUss XUMUYECKUX PEAKIIUH.

2. YcnoBus HEOOPATUMOCTU XUMHUYECKUX PEAKIIUHA.

3. 1r xamus coenuHsercs ¢ 2r Opoma. Haiitu maccy Opoma, ecim macca xjopa paBHa 35,5
r.
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Hanummure monHyt 31eKTpOHHYIO0 (HOPMYITY, paclpee/iuTe BaJICHTHBIC AJIEKTPOHBI 110
KBaHTOBBIM SYEHKAM, YKa)KUTE€ BO3MOJKHBIE CTENEHU OKMCIIECHHUS, OKCHJbI, THAPUJIBI,
TUAPOKCHU/IBI, KUCIOTBI U COJIU Jyist 35ieMenTa Ne 30

As(OH)3+H3PO4=.....Hanummure ypaBHEHHs peaKIUi TMOJTYYCHUS BCEX BO3MOXKHBIX
coJieil B MOJIEKYJISIpHOM 1 MoHHOU opme. HazoBure conu.

Konnoksuym Ne2
Bapuant NeQ

Knaccudukanus comneit B rugposunze
Kak menstorcst okucnurenbuelie cBoiicta B psay HCIO-HCIO2-HCIO3-HCl104
Kaxkoe xonmuecTBO BelecTBa KUCIOPO1a HEOOXOUMO JIJIst CrOpaHus 54 T alfoMUHUSA?
Kakas macca okcuaa amoMuHus obpa3yercs pu B3auMoaeicTBuu amomuaus ¢ 0,5 Monb
kuciopona? Paccumrait pH pactBopa rumpokapOoHaTa Kaius, €CIM KOHIICHTPAIUs
nonos OH 0,0003 moab/n
Hammmure ypaBHEHUs peakuuii ¥ 3JEKTPOHHO-UOHHBIE YPAaBHEHHS TOJNYPEAKITUN IS
CJIEIYIOIIUX ITPOLIECCOB:
1) NH20OH + KMnO4 + H2SO4 —
2) H3PO3 + KMnO4 —
3) Na3AsO4 + KI + H2SO4 —

KounoxkBuym 3
Bapuanr 0

OcHoBHBIE ITOJIOKEHUS TEOPUH ByTineposa.

Crouptel. Onpenenenue. IlpenenbHble OIHOATOMHBIE CHUPTHL. ['OMOJOrMYecKUid psif,
HOMCHKIJIaTypa, U30MCpPUs, MCTOAbI IMOJTYUCHH.

[TpaBuno MopKkOBHHKOBA.

Hazosute coequnenne no NFOITAK:

OHI

HOOC - CH; - C—-CH,—-COOH

|
COOH

5. Harmmmre rpagudeckyto popMyity SHTapHON KUCIIOTBL.

Konnoxksuym Neq
Bapuant NeQ
Knaccudukanus meTonoB aHanmsza.
Bupl kauecTBEHHOTO aHAIM3a.
Kt I rpynnel. Pearent. XapakTepHble peakiuu.
An I rpynnbl. Pearent. XapakTepHbie peakiyu.
JlaGopaTtopHoe 000pyioBaHHE U TEXHHUKA IPOBEACHUS KAUeCTBEHHOTO aHAIM3a.

Nk W=

Kpurepun oieHk# KOJIJI0KBHYMA

85-100% mpaBHIIbHBIX OTBETOB — 5 0AJLIOB;
75-84% mpaBUIIBHBIX OTBETOB — 4 Oaia;
55-74% npaBUIBHBIX OTBETOB — 3 Oaa;



Menee 55% npaBHIIBHBIX OTBETOB — 2 Oasuia.

3.3. OneHka BbINOJHEHHBIX MPAKTHYECKHUX U JIA00OPATOPHBIX padoT, KOHTPOJIb
CaMOCTOSITEJILHOM padoThI

OreHka BBINOJHEHHBIX TNPAKTUYECKUX M JA0OpaTOpHBIX padOT BKIIOYAET OLEHKY
Ka4yecTBa pPELICHMs 3alad M BBIYMCICHUH Ja0OpaTOpHbIX padoT, B XOJE€ KOTOPBIX CTYAEHT
JIOJDKEH TPOJEMOHCTPUPOBATh 3HAHUS TEOPETHUECKUX OCHOB IIpeJUIaraéMbIX —pasJielioB,
HPOSIBUTH IPAKTUYECKHE HABBIKY BBIMIOJIHEHUS JJAOOPATOPHBIX padOT U pelIeHus 3a1ad.

Kpurepun onieHuBanus:

— «OTIMYHO» — CTYIEHT 3HAeT IIOCJIEJOBaTEIbHOCTh BBINOJHEHHS — 3a/laHus,
BBITIOJIHEHHBIE MPAKTHUECKUE 3alaHUs U J1abopaTopHbIe pabOThI COJEpPKAT BCEM HEOOXOAMMBIE
YCJIOBHOCTHU U TPEOOBaHMS;

— «XOpOILO» — CTYACHT 3HaeT TpeOoBaHHS K O(OPMIICHHUIO JTa0OpPaTOPHBIX paboT H
pELIEHHIO 3a/1a4, OJTHAKO UMEIOTCSI HE3HAYUTENIbHbIE HETOYHOCTHU IPU X 0()OPMIIEHUH;

— «yIOBIICTBOPHUTEIBHO» — CTYACHT HMEET MOHATUS O NpaBWIaX peIIeHUs 3axady u
BBINOJIHEHUS JTa0OPAaTOPHBIX PA0OT; BBITOJHEHHbIE PA0OTHI MMEIOT HEKOTOPbIE HETOUYHOCTH U
OLIMOKH MPU BBEIYUCICHHSX.

— «HEYIOBJIETBOPUTENBHO» — IpPAKTHUYECKHE 3aJaHus U JabopaTopHble pabOThl He
COOTBETCTBYIOT TPEOOBAHUSAM BBIIIOTHEHHUS, PACUETHI UMEIOT 3HAYUTEIbHbIE OIIMOKH.

Ouenka 3a cemecTp
CeMecTpoBasi OILIGHKa OIpelesieTcsl Kak OKpPYTJIeHHOe A0 IIeJIOr0 4ucia CpeaHee

apru(MEeTHUECKOE OLIEHOK TEKYILEro KOHTPOJIS, MOTYYCHHBIX B TEUCHHE CEMECTpa.



4. KoHTPOJIbHO-0LICHOYHBIE MATePHAJbI 1JIsl IPOMEKYTOUYHOH aTTecTANMU

Y4eOHBIM IIAaHOM 10 AUCIUILTHHE «XHUMUS» MPEyCMOTPEHA TPOMEKYTOUHAS
aTTecTanus B opme sK3ameHa.

4.1. 3apanus
[Tpumep 3ananus (6wiera):

MUHUCTEPCTBO CEJIBCKOI'O XO3IMCTBA POCCUIMCKOM ®EJEPALIMNA
JIETAPTAMEHT HAYYHO-TEXHOJIOTMYECKOH IIOJIUTHUKU 1 OBPABOBAHN I
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE
YUPEXJAEHUE BBICIHIET'O OBPA3OBAHUA
«JOHCKOM I'OCYJIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
(®I'bOY BO Jouckoit 'AY)

JIoHCKO# arpapHbIid KOJUIEIK

Kadenpa "EcTecTBeHHOHAYYHBIX UCIIATLINH" YTBepKACHO Ha 3aceJaHUU
Hucuumnuna: COO0.02.01 «Xumus» Kadeapbl, MPOTOKOJ
Ne or" " 20 1.

Hanpasnenue noaroToBku:

NHucTpykuus:
1. BHuMaTenbHO IPOUTHUTE 3aIaHHE.
2. MakcuManbHOE BpeMsl BBINOIHEHUS 3a1aHus: 60 MuH.
3. Bbl MOKeTe OJIB30BaThCA KaJIbKYJIATOPOM.

Buier Ne 0

1. Couptel. Onpegnenenue. IlpenenbHble OAHOATOMHBIE CHUPTHI. ['OMONOrHYecKUid psia,
HOMEHKJIaTypa, U30MepHsl, METO/IbI MOJIyUYEHHUS.

2. 3aKOH COXpaHEHHUS MacChl BELIECTB.

Hanumure rpadudeckyro hopmyny SHTApHONW KHCIIOTHI.

4. 3apauva. [IpoueHTHas KOHLEHTpaLUs pacTBopa coOJsiHOM KucioTel 10% ¢ IIIOTHOCTBIO
1,15 r/min. Onpenenure MOJSIPHYIO KOHIICHTPAIIMIO PacTBOpa.
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[IpenonaBatenp 3aB. kadempoii
(moamwuck) (®UO) (Toamuch)

(DUO)
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34.
35.
36.
37.
38.

39.

41.

BapuanTsl 3a1aHui
Bonpocskl K 3K3aMeHy M0 JMCHUIINHE « XHUMUD)

HcTopus pa3BUTHS XUMUHU.

Meron nonmypeaxkui.

TennoBoii 3 PeKT XUMUISCKUX PEAKITUN.
DKBUBAJICHT COJIM, OCHOBAHUS, KIUCIIOTHI.
CTpoeHne KOMIUIEKCHBIX COCIMHEHUM.

MeTto[1 3IeKTPOHHO-HOHHOTO OasaHca.
[Topsimok 3amoTHEHHS SJIEKTPOHHBIX OpOUTaseH.
Bonopoanslil nokasarens pacTBOPOB
Oco0eHHOCTH CTPOCHUST aTOMOB d-2JIEMEHTOB.

. Meronsl onpenenenus pH cpensl.

. Buapl xuMu4eckon cBsI3H.

. Teopust OBP.

. Kimacchel HeopraHm4eckux CoeIMHEHNM.

. Bunel runponusa.

. Bnusinue cpenpbl Ha nporekanue OBP.

. Buapl KOHLIEHTpaIMi.

. YCIIOBUS TPOTEKAHUS XUMHYECKUX PEAKIUM.

. IlpaBuno XyHna, npasuio KineukoBckoro.

. Bomoponnast m Metaminueckas CBs3b.

. Teopus 3J€KTPOIUTHUECKON JTUCCOLUALUU.

. lucconmanusi, KOHCTaHTa AMCCOLIMALINH.

. 'maponus, koHCTaHTa THAPOIIN3A.

. Ilepnonnueckas cucrema J[.M.Menneneena.

. Bunael comnen.

. Cioco0OBbI MOTy4YeHHUs COJEH.

. KoBasienTHast 1 MOHHAsI CBSI3b

. Kimaccudukanmm XuMruaeckux peakiui

. I'maponus, crynenu rugponusa, pH cosen.

. Buapl KoHLIEHTpaIui.

. Opranmnueckasi XuMusi Kak Hayka. Victopust pa3BuTHsI CBSI3U C IPYTUMHU HAyKaMHu.
. OcobeHHOCTH COeTMHEHUH YTIIepoia, KX MHOTOOOpa3ue 1 pojib B KUBOM MPHUPO/IE.
. OcHoBHBIE TTOJIOXKEHUS Teopuu byTnepona.

. loMomoruueckuii  psig,  YIJICBOAOPOAHBIM  pamukan,  (yHKIMOHAIBHBIE  TPYIIIBL

Knaccudukanus opraHn4ecKux CoeTMHEHUH.

SIBnenue nzomepun. [IpoctpaHCTBEHHAS U CTPYKTYPHAS U30MEPHSL.

[IpaBuna coBpemeHHoON MexxayHapoHoi HoMeHkIaTypbl MIOTTAK.

CtpoeHre dJIEKTPOHHOM O0OJOYKH aroma yriiepoaa. [ uOpwmmsarus. Tumbl
XUMHYECKHUX CBS3eH, UX CBOMCTBA.

Ankanpl. ['omonoruueckuii psig, CTpPOEHUE, HW30MEPHs, METOIbl IOJyYEHHUS.
®duznyeckre U XMMUYECKUE CBOMCTBA, TPUMEHEHHUE. DIIEKTPOHHOE CTPOCHHE.

Ankenbl. ['oMmonornueckuid psan.  M3omepusi: CTpyKTypHassT UM NPOCTPAHCTBEHHAs.
Crioco0bl oTy4eHH s, CBOMCTBA. DIEKTPOHHOE CTPOSHHE IBOWHOM CBS3H.

Anxamuensl. IlpencraButenmu. Tumbl cBazeil. IlomydeHue, XUMHUYECKHE CBOMCTBA.
Kayuykn. DnexkTpoHHOE CTPOEHHUE CONPSKEHHBIX CBA3EH.

. AnkuHbl. ['OMosorMyeckuii  psii, CTPOCHUE, W30MEPHUS, METOMbl IOJTYYCHHUS,

¢u3nyeckne W XMMUYECKHE CBOICTBA, NPHMEHEHHE. OIJIEKTPOHHOE CTPOCHHE
TPOWMHOM CBSI3U.

Cmuptel.  Omnpenenenue. IlpenenbHble  ogHOATOMHBIE — CIUPTHL.  ['OMojorHueckuii
psAn, HOMEHKJIATypa, H30MEpHs, METOAbl IIOJIydEHUs, XHMHWYECKHUE CBOMCTBA,



42.

43.

45.

47.

48.

49.

MIPUMEHEHHUE.

Couptel.  JIByxatomuble. [lIpencraBurenn. HomeHknarypa, METOAbl  IOJIYYEHUS,
XUMHYECKUE CBOMCTBA, MPUMEHEHHUE.

Crouptel.  Tpéxaromusie. HoMeHkmaTypa, METOJAbI MOJYYEHHUS, XUMHUYECKHE
CBOWCTBA, IIPUMEHEHHE.

. Anmpnerunpl.  OmnpeneneHue. ['OMOJTOTMYECKUE  psii  TPENEIbHBIX — aJIbJIETHIOB,

HOMEHKJIaTypa, U30MEPHUsL, METO/IbI ITOJTYUEHHUSI.

Anpaeruael.  Omnpenenenue. ['OMOJOTMYECKHT pAl  TPENETbHBIX — aJIbJIETUJIOB.
XUMUYECKHE CBOWCTBA /PeaKIy IPUCOSTNHEHHS, OKHCIICHHS/ .

Anpaeruael.  Omnpenenenue. ['OMOJOTMYECKH pAl  TPENCTbHBIX — aJIbJIETUJIOB.
XUMUYECKUE CBOWCTBA /pEeaklMU 3aMEIICHHUS, MOJMMEPH3AluH, aIbI0JIbHO-
KPOTOHOBOM KOH/ICHCAITHH/ .

Keronsl. Onpenenenue. ['omonoruueckuit psii KETOHOB, HOMEHKJIATypa, H30MEPHsI, METOIbI
MOJTYYEHUSI.

Kap6onoBbie kucnotel. OJHOOCHOBHBIE TipeeibHbie. Onpenenenue. ['omonorundeckuii psi,
HOMEHKJIaTypa, U30MEPHUSI, METOIbI ITOTYUCHHSI.

Kap6onoBbie kucnotel. OJHOOCHOBHBIE TipeebHbie. Onpenenenue. ['oMonorudaeckuii psi,
HOMEHKJIaTypa, U30MepHsi. XUMHUYECKHE CBOMCTBRA. [ [pumenenue.

Kpurtepun onennBanus

DK3aMCHAIMOHHBIA OWJIET CONEPXKUT JBa TeOpeThdeckux Bompoca. OleHnBaHUe
POU3BOAUTCS MO KaXKIOMY Borpocy Omnera. OTBEThl Ha TEOPETHUYESCKHUE BOMPOCHI OIIEHUBAIOTCS
CIEeIYIOIUM 00pa3oMm:

[IpaBuIbHBIH, TONHBIN OTBET, COACPKHUT HEOOXOAUMBIE OTBETHI U TIOJTHOE PELICHUE

3aga4— 5 Oasios;

[IpaBuUnBHBIN, HE TIOTHBIM OTBET, COACPKUT HEOOXOUMBIC PacueThl B 3a1a4ax — 4 Oasia;
He TouHEIIi, HE MOIHEIIA OTBET — 3 Oaiia;

HeBepHbiit 0oTBET/0TCYTCTBHE OTBETa — 2 Oaua.

UrtoroBas olieHKa TO SK3aMEHY OINPEIEseTCs KaK OKPYIVIEHHOE 0 IEJIOro Yucia

cpenHee apudMeTHdecKoe OaloB CEMECTPOBOM OIEHKM (TEKYIIET0 KOHTPOJIA) M OaioB IO
KaX/IOMY BOIIpOCYy OuJera.

e Al

10.
11.
12.

BapuanTsbl 3a1aHui
Bomnpocsl K 3k3aMeHy 0 JMCHUILINHE «XHUMUD)

TennoBoii 3 PeKT XUMUISCKUX PEAKITUN.
Teopus OBP.

[Topsimok 3amoTHEHHS SJIEKTPOHHBIX OpOUTaseH.
Bonopoanslil noka3areib pacTBOPOB.

Buner xumMnueckou CBSI3H.

Knaccbl Heoprannyeckux coeiMHEHUH.
KoHueHTpanus pactBopa - MaccoBas J0JIS.
VYcnoBus NPOTEKaHUs XUMUYECKUX PEAKLUN.
Teopust 3AEKTPOTUTUYECKON AUCCOLUALINH.
I'maponus.

Ilepuonuueckas cucrema [[.M1.Menneneena.
Knaccudukanus comei.



13. OcHoBHBIE NON0KEHUS Teopuu byTneposa.

14. T'omonoruyeckuii psif, yriieBOJOPOIHBIN pauKal, PyHKITMOHATBHBIC TPYIITIHL.

15. SIBnenue usomepun.

16. IIpaBuna coBpeMeHHON MexayHapoiHOM HoMeHkIaTypbl MHOTTAK.

17. Ankanbl. ['oMonoruueckuit psifi, CTpOCHUE, U30MEPUSL.

18. Ankensl. ['omonoruueckuii psig. Mzomepust:.

19. Ankunbl. ['omonoruueckuit psii, CTpOEHUE, U30MEPHSL.

20. Cruptel.  Ompenenenue. IlpenenbHble  ogHOAaTOMHBIE  COUPTHL. [ 'OMoOJIOrMYECKUi
psil, HOMEHKJIATypa, U30MEPUS.

OTBeThI K IK3aMeHY M0 TUCHHUILUIHHE « XUMHUD)

1. TermnoBeIM 3(1)(1)6KTOM XUMHYECKOUN p€aKiuru HA3bIBACTCA KOJIMYCCTBO TCILJIOTHI,
BBIJCINBIICCCS (I/IJ'[I/I HOFJTOTI/IBIHCCCH) B XOJAC€ PpCaKMMu MW OTHOCHUMOC K 1 Mons

mpopearupoBaBiero (Wi oOpa3oBaBiierocs) BemiecTBa. TermaoBoit 3¢dext oOo3HauaeTcs
OykBoii Q m, Kak mpaBuio, u3Mepsercs B KJ/Dk/Mombp wiam B Kkan/monb. Ecim peakmms
MpOUCXOAUT ¢ BhIAeacHUEM Temia (Q > (), oHa Ha3bIBACTCS SK30TEPMHYECKON, a €CIu ¢
nornomenurem temia (Q < 0) — 3HI0TEPMUUECKOI.

2. OKucneHnue — poIecC OTIA4YM JISKTPOHOB. BermecTBa (aToM, MOJIEKYIIa, HOH), KOTO-
pBI€ OTHAIOT DSJIEKTPOHBI, HA3BIBAIOTCS BOCCTAHOBUTEISIMU. B mporecce peakius BOCCTa-
HOBUTEJb OKUCJIAETCS, @ 3HAUEHHE CTETICHU OKUCIICHUS MOBBIILIACTCS.

TUNUYHBIME BOCCTAaHOBUTEIISIMU SIBIISIFOTCSI:

a) MeTaJlIbl, Bogopo, yriepoa, CO, HoS, SO2, HoSO3 u conu cepHUCTO# KUCTOTHI;

0) 6eckucnopoansie kuciaotel: HI, HBr, HC1, H»S;

B) coenuaeHus azota: HNO»>, NH3, NoHa, NO;

') COJIM, B KOTOPBIX CTENEHb OKUCIEHHS Y KaTHOHOB MOKeT Bo3pactaTh: SnCla, FeSOs,
Cr2(S04)3;

1) OpTaHUYECKUE COCTMHEHUS: CIIUPTHI, AIbJICTH/IbI, MypaBbUHAS U I[ABEJIEeBasi KUCIIOTHI,
[JII0KO03a.

Boccmanoenenue — mpouecc NPUCOSTUHEHHUS JJIEKTPOHOB. BemiecTBa, KOTOpBIE
MIPUCOETUHSIIOT 3JIEKTPOHBI, Ha3bIBalOTCA okuciautTeasiMu. B mpounecce OBP  okucnutens
BOCCTAHABIIMBACTCS, 3HAYCHHUE CTEIICHU OKUCJICHHS TOHMKACTCS. TUMUYHBIMUA OKHUCIUTEISIMHU
SBIISIOTCS:

a) raiorensl, Oz, O3, KMnOs, conu xpomoBbix KHUCIOT K2Cr207 u; KoCrOg;

0) xkucnotel: HNO3, H2SO4 koun, HMnO4, HoCrOs;

B) okcuabl metamuioB: CuO, Ag,0O, PbO,, CrOs3, MnOy;

r) xjopup xenesa (III) FeCls, rumoxyioputsl, XJI0paThl ¥ IEPXIOPATHI.

3. IlpuHOUI MUHUMYMA HEPrUM: U3 MHOXECTBAa BO3MOKHBIX COCTOSTHUM 3JIEKTPOHA
pean3yercss TO, B KOTOPOM DHEPIHsl aTOMa MUHUMaJIbHA. JTOT MPUHIUI KOHKPETU3UPYETCA
npaBwiamu KiiedkoBCKOro.

1). I3 MHOecTBa CBOOOAHBIX OpOHMTAaJeH 3JEKTPOH 3ailiMET Ty, IJIe MEHbIIE 3HAYECHUE
cymmel (n+L).

2). U3 mHOXecTBa CBOOOJIHBIX OpOMTaNell ¢ OJAMHAKOBBIMU 3HAYEHHUSMH CyMM (n+L)
JIEKTPOH 3aiiMeT Ty, i€ MEHbILE N.

Ipunuun Iayau: B aToMe HE MOT'YT OTHOBPEMEHHO HaXOAUTHCS IEKTPOHBI, COCTOSIHUE
KOTOPBIX ONMCHIBAETCS OJUHAKOBBIMHM 3HAUCHHSMHM BCEX KBAaHTOBBIX uyuces. CrencTBue: Ha



OHOW OpOMTATM MOTYT HAXOJUTHCSA MAaKCUMyM JIBa ODJEKTPOHA, Y KOTOPBHIX 3HAYCHHS
ms00s13aTEeTLHO PA3IMYHBI.

IIpaBuno I'ynna: npyu 3anoJIHEHUM NOAYPOBHS MOJYJb CYMMBI CIIMHOBBIX KBaHTOBBIX
Yrces AJIEKTPOHOB JIOJDKEH OBITh MaKCHMAaJbHO BO3MOXKHBIM. Ha TpakTHKE 3TO BBIMOIHSAETCS
MMOCJICAOBATCIIbHBIM PAa3sMCIICHUEM Ha Ka)KI[Oﬁ Op6I/ITaJ'II/I MNoAypOBHA CHa4daJla IO OJHOMY
AJIEKTPOHY C MapaJUIeTLHBIMU CIIMHAMH, a 3aT€M 10 BTOPOMY C aHTHTIAPaJUICIIbHBIMUA CITHHAMH.

4. Bonoponnslii mokasarenb — pH — 3T0 Mepa akTUBHOCTH (B ciy4yae pa30aBIICHHBIX
pacTBOpPOB OTpa)KaeT KOHIEHTPAIMIO) HOHOB BOJOpOJAa B PACTBOpPE, KOJUYECTBEHHO
BbIpaXKaroliass ero KHUCIOTHOCTb, BBIYUCIAETCS KaK OTPULIATENbHBIN (B3ATHII ¢ OOpaTHBIM
3HAKOM) JIECATHYHBIA JOrapu(M akTHBHOCTH BOJOPOIHBIX MOHOB, BBIPRKEHHOW B MOJIAX Ha
JUTP.

pH = Ig[H]

5. Xwumuueckas CBS3b — OTO B3aUMOJCHCTBHE 4YacTuil (aTOMOB, HOHOB),
OCYIIIECTBIISIEMOE ITyTeM OOMeHa 31eKTpoHaMH. Pa3nnyaioT HECKOJIBbKO BUOB CBS3H.

1)KoBasienTHass cBsi3b 0Opa3yeTcs B pe3ynbTaTe OOOOIECTBICHHUS HIEKTPOHOB (C
o0pazoBaHMEM OOIMMX SJIEKTPOHHBIX I1ap), KOTOPOE TMPOUCXOIUT B XOJ€ TIEpPEKPbIBAHUS
AIIEKTPOHHBIX 00JIakOB. B 00pa3oBaHMM KOBAJEHTHOH CBSI3U YYacCTBYIOT 3JEKTPOHHBIE OOJIaKa
JIBYX aTOMOB.

a) KoBanentHast HemoussipHasi cBsi3b oOpa3yercs Mexay aToMaMu HeMeTajula OJHOTO W
TOTO JIee XUMUYECKOT0 3JIeMEeHTa. Takyro CBSI3b UMEIOT MPOCThIE BelecTBa, Harpumep O2; N2;

0) KoBanentHas mossipHasi CBsI3b 00pa3yeTcst MeKIy aTOMaMU Pa3IMYHbIX HEMETAJIIOB.

2)oHHOW Ha3bIBa€TCA CBS3b MEXKAY HOHAMH, T. €. 3apsSHKCHHBIMH YacCTHUIIAMU,
00pa30BaBIIMMHUCS U3 aTOMa WJIM TPYIIBI aTOMOB B pe3yJbTaTe MPUCOSAUHEHHS] WU OTAAYd
3NeKTpOHOB MOHHas CBsA3b XapaKTepHa IJId COJIEH U IIET0YeH.

JIy1sl KOBAJICHTHOW HETIOJISIPHOM, TIOJIIPHOM M MOHHOW CBSI3M OOIIUM SIBJISICTCSI Y4acTHE B
00pa30oBaHUM CBSI3M BHEIIHHUX JJIEKTPOHOB, KOTOPHIE €IlIe HA3hIBAIOT BAJICHTHBHIMU. Pazmuumne xe
COCTOMT B TOM, HACKOJBbKO 3JEKTPOHBI, y4acTBYyIOIIME B 0Opa30BaHUM CBSI3U, CTAHOBATCS
oOmmmu. Ecnm 3TH 37eKTpOHBI B OJMHAKOBOM Mepe MpHHAJIe:)KaT 000MM aToMaM, TO CBSI3b
KOBAJICHT-HAasl HEMOJISIPHAS, €CIU 3THU JJIEKTPOHBI CMEIIEHbl K OJHOMY aToMy OoJiblle, YeM
JIpYyromMy, TO CBSI3b KOBAJIGHT-Has MOJsipHas. B ciywae, eciau 3l€KTpPOHBI, Y4acTBYIOUIUE B
0o0pa3oBaHUM CBSI3U, MPUHAJIEKAT OJHOMY aTOMY, TO CBS3b MOHHASI.

Meramnueckasi CBsi3b — CBSI3b MEXKAY HMOH-aTOMaMU B KPHUCTAJUIMYECKOM pelieTke
METAJIJIOB U CILJIaBaX, OCYIIECTBIIIEMas 3a CUeT NMPUTHKEHUSI CBOOOJHO mepeMeniaromuxcs (1o
KpUCTaILTy) 3NeKTpoHoB (Mg, Fe).

6. B xumMun Bce MHOrooOpa3zue HEOPraHMYECKHUX BEIIECTB: MPHUHATO PA3leNiTh HA JIBE
TPYIIBI — TpPOCThie H cioXHble. [IpocThie BemecTBa MOAPA3NETAIOTCS HA METaUIBl |
HEMETaUIbl. A CIO)KHBIE — Ha NPOU3BOJHBIE OT TMPOCTHIX, OOpa30BaHHBIE IyTEM UX
B3aMMOJICHCTBUS C KUCIOPOAOM, BOJIOH M MEXKIY CO00M. DTy Kilaccu(PUKaInio HEOPraHUIECKUX
BEIIIECTB B BUJIC CXEMBI H300paKAIOT CIEAYIONINM 00pa3oM:
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IpocTuie BemecTa CHoHbIe BELECTRA
Meraaan Heserasast Orenan Ocnosanns Kuneaorisi Coan
( marpmii , (cepa, xaop, | | Ca0, SO,, NaOH, KOH, | |1HCI, 1,804, | | KCI, NalICO,,
We e ) KHEI0pO,TL ) O Fe( OH), HMnOy MgOHCI

7. MaccoBasi 1ol — OTHOIICHHE MAacChl paCTBOPEHHOTO BEIIECTBA K Macce pacTBOpa.
MaccoBas A0JIL UBMCPACTCA B JOJIAX CAUHUIBI UJIM B IPOLCHTAX:

iy

W= —"
rr
mq
w(%) = — - 100%
m

re:
. @ — MaccoBas J10JIs PaCTBOPEHHOTO BEIIIECTBA B JIOJIAX
. (%) — MaccoBas 1011 paCTBOPEHHOIO BELIECTBA B IPOLIEHTAX
. m| — Macca pacTBOPEHHOTO BEIIECTBA, T;
. m — o0mas macca pacTBopa (Macca pacTBOPEHHOIO BeEIIECTBAa IUIIOC Macca

pacTBOPUTES) T.

8. K YCJIOBUSAM BO3HUKHOBCHUSA U ITPOTCKAHUA XUMHYECKOU pCakiuu OTHOCHUTCH:

® IPUBEJCHHME  pEarupyrouMxX  BEIECTB B  COINPUKOCHOBEHHE  (KOHTAKT
pearupyrommx BEMiecTB);
® HArpeBaHUE [0 ONPEACIEHHON TeMIIepaTyphbl;
®  OCBCIIICHHUE.
Jnst Toro droObl BemiecTBa BCTYNWJIM B XHMMUYECKYIO PpEaKLMIO, OHU JOJDKHBI

colpHuKacateCsi JApyr ¢ JApyroM. Jlusg JIydmiero KOHTakTa BEIIECTBA HM3MENbYaloT,
NEepEeMEIINBAIOT, PACTBOPSIOT WM TIEPEBOIAT B ra3000pa3HOE COCTOSHUE.

9. DJeKTpPOJMTAMM HA3BIBAIOTCS Gewjecmed,  pacmeopvl — KOMOPLIX — 061a0darom
INeKMPUHECKoll npogooumocmoio. K 3IEKTpoiuTaM OTHOCATCS PAacTBOPHI KHUCIOT, COJEll u
miesouedi. Comu M LIENIOYM IPOBOAST IEKTPUYECKUII TOK HE TOJIBKO B pacTBOpax, HO U B
pacuiaBax. B 1887 r. mBenckuii  yueHbli (CBaHTe AppEHMYC BBIABUHYJI TEOPHUIO
ANEKTPOUTUYECKON TUCCOLUAIINY.

DJIEKTPOJMTHYECKOI JMcconMalnueil Ha3bIBACTCS npoyecc pacnaoa 31eKmpoiuma Ha
UOHbL NOO Oelicmeuem MoaeKyl pacmeopumens. Teopuss AppeHHyca 3akioyanach B
CIIETYIOIIEM:

1. Ilpu pactBOopeHuu B Bojae (WJIM pPACIUIABICHUM) 3JIEKTPOJMUTHI paclajaroTcs Ha
MOJIOKUTENBHO (Kamuownsl) U OTPUILIATEIIBHO (aHUOHDL) 3apsDKEHHBIC MOHBI (T.€. TOJABEPTarOTCs
ANEKTPOUTUYCCKON TUCCOIIUAITUN ).



2. Tlom peiicTBHEM OJIEKTPUYECKOTO TOKAa KATHOHBI JBUTAIOTCS K OTPHUIATEIHHO
3apsDKEHHOMY 3JICKTpONy (Kamody), a aHHOHBI — K TIOJIOKUTEIEHO 3apsHKCHHOMY AJICKTPOIY
(anooy).

3. DnekTponMTHYecKas JHUCCOIMAalUs — TMporecc oOpaTUMbIN (0OpaTHas peakius
Ha3bIBACTCS MOIApU3ayuell).

CaCl, = Ca®" + 2CI”

HNO; = H" + NO*~

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

10. T'uopoausom coneii Hazvigarom peaxyuu 0OMeHa mexcoy 000U U PACMBOPEHHLIMU 8
Heu consamu. TUApOAN3 — 4YaCTHBIM ClOydald COJIbBOJIM3a — pEAKIMu OOMEHa MEeXIy
pPacTBOPHUTENIEM M PACTBOPEHHBIM BEIIECTBOM, Pa3HOBUAHOCTh PEaKIMii MOHHOrO oOMeHa. B
pe3yabTaTe MPOTEKaHUs TUAPOITU3A!

. npoucxoauT usMmenenue pH cpensr;

. 00pa3yroTcs MajloIUCCOLMUPYIOIINE COETUHEHUS.

. PasnuuaroT 06paTuMBIii 1 HeoOpaTuMbIil THaAponu3 coneil2A:

. 1. Tugponus comu cnaboW KHUCIOTH W CHJIBHOTO OCHOBaHUSA (THUAPOJIU3 IO
aHuoHy). PacTBop nMeeT cnabomIeIouHyI0 Cpely, peakius MPOTeKaeT 00paTUMO.

. 2. T'maponu3 coilv CHJIBHOW KHCJIOTHI M C€1ab0ro OCHOBaHWs (THIPOJIW3 TIO
KaTuoHY). PacTBOp uMeeT CII1aboKUCITYIO Cpely, PEakius MPOTEKaeT 00PaATUMO.

. 3. I'ugponu3 conu c1aboil KMCIOTHI U ¢l1adoro OCHOBaHUsA. PaBHOBecHe CMEIICHO

B CTOPOHY MPOJYKTOB, THIPOIN3 MPOTEKACT MPAKTHYECKH MOJHOCTHIO, TaK Kak 00a MpoayKTa
00pa3yroT 0CaJioK WM ra3:

. 4. Conp CJIBHOM KUCJIOTBI M CHJIBHOTO OCHOBAHUS HE MOABEPTaeTCs TUAPOIN3Y, U
pacTBOp HENTpaJyieH.

11. IHepuogunyeckas cucreeMa XHMHHYECKHX 3JieMeeHTOB (Tadauna
MemnpeneeeBa) — kiaaccudukanys XMMUYECKUX D3JIEMEHTOB, YCTAHABJIMBAIONIAS 3aBUCHMOCTH
Pa3IMYHBIX CBOMCTB 3JIEMEHTOB OT 3apsijia UX aTOMHOTO spa. Cuctema sBisieTcs: rpadudecKum
BBIPOKECHHEM MEPUOTUIECKOTO 3aKOHa, OTKPBITOTO PYCCKUM

yuénbiM /. 1. MenneneeBbiM B 1869 rojly 1 yCTaHOBHBILIETO 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB

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

Pacnonoxxenne XHUMHUYCCKUX 9JICMCHTOB B Ta6J'II/IHe MeH/:[eneeBa ITIO3BOJISACT
COIIOCTABJIATH HC TOJIBKO MX aTOMHBIC MaCChl, HO U XUMHWYCCKHEC CBOICTBA.
BoTt kak oOHI H3MEHSIOTCS B npeaciiax rpyIibl (CBepxy BHI/IB)Z

o MeTamiecKkue CBOMCTBA YCHIIMBAIOTCS, HEMETAITMIECKHE 0CIIa0eBaOT.

e YBEIMYMBAETCS aTOMHBIN painyc.

e YCUJIMBAIOTCS OCHOBHBIE CBOMCTBA T'MJIPOKCUAOB U KHUCIOTHBIE CBOMCTBA BOAOPOIHBIX
COEMHEHUN HEMETAIIOB.

B npenenax mepuomoB (cieBa HampaBO) CBOWCTBA AJIEMEHTOB MEHSIOTCS CIIEAYIOIINM
obpa3zom:

. MeTtannudeckre CBONCTBA 0cIabeBarOT, HEMETATUYECKUE YCHIIUBAIOTCSL.
. YMeHbl1aeTcsi aTOMHBIN paguyc.
Bo3spacraer 31eKTpoOTpHULIATEIBHOCTD



12. ConsiMM Ha3bIBAIOTCA CIOXKHBIE BELIEeCTBA (HOPMyIia MOJIEKYJIBl KOTOPBIX, COCTOUT U3
aTOMOB METaJUIOB M KHCJIOTHBIX OCTAaTKOB (MHOrJa MOTYT colep)kaTb Bojaopox). Hampumep,
NaCl — xnopun Hatpus, CaSO4 — cynbdar KanbLys U T. 1.

[IpakTuuecku Bce COJIM SABJISIOTCA HOHHBIMH COeAMHEHUSIMHU, IO3TOMY B COJISIX
MEXy COOOH CBSI3aHBI MOHBI KUCJIOTHBIX OCTaTKOB M MOHBI METaJlIa:

Na'Cl™ — xnopun Hatpus

Ca?"'SO4* — Cynab(haT KaIbIH U T.1.

Coap sBJAsieTCH TNPOAYKTOM 4YACTHYHOr0 WJIM NOJHOI0 3aMelleHHs] MeTaJI0M
aTOMOB BO/1I0P0Ja KHCJIO0THI. OTCI0a Pa3JMYal0T CJeAYyIolie TUIIBI COJIeN:

1. Cpeanue coqm — BCe aToMbl BOAOpOAA B KHUCIOTE 3amenieHbl mMeTamuioMm: NaxCOs,
KNO;

2. Kucable coam— HEe Bce aroMbl BOJOpPOJAa B KHCIOTE 3aMEIICHBl METaJJIOM.
Pazymeercsi, Kucible coid MOTYyT 0Opa3oBBIBaTh TOJNBKO JBYX- MJIM MHOTOOCHOBHBIE KHCIIOTBHI.
OIIHOOCHOBHBIE KHUCIIOTHI KUCIBIX coiei naBaTh He MoryT: NaHCOs3, NaH,PO4su 1. 1.

3. OcHOBHBIE COJIM MOXHO paccMaTpuBaTh KaK MPOIYKTHI HETIOJIHOTO, I YaCTHYHOTO,
3aMEIICHHs] THUIPOKCUIBHBIX TPYNN OCHOBaHWH KucIOTHBIMH ocTatkamu: Al(OH)SOs,
Zn(OH)Cl u T.x1.

[To ymcny mpUCYTCTBYIOIIUX B CTPYKTYype KATHOHOB M @HHOHOB BBIJCISIOT CJEIYIOIIHE
TUnbl conert: IIpocTbie comum — COMM, COCTOSIIUE W3 OJHOTO BHJA KAaTHOHOB M OJHOTO BHIA
annoHoB (NaCl). /IBoiiHble comn — comu, coaepxaniue aBa pazaudabix katrnoHa (KAI(SO4)2-12
H20).. Cmemansble coau — COJIM, B COCTaBE KOTOPBIX NMPUCYTCTBYET JBa PA3JIMYHBIX aHUOHA
(Ca(OCI)Cl). Takxe pas3auyaroT THAPATHBIE CONH (KPUCTAJIOTUAPATHI), B COCTaB KOTOPBIX
BXOJSIT MOJIEKYJIbl KpUCTANIM3allMOHHOW BoAbl, Hampumep,NaxSO4-10 H20, u koMIuiekcHble
coJy, coJieprKariue KOMILJIEKCHBIM KaTHOH WIH KOMIUIEKCHBIN aHHOH
(K4[Fe(CN)s], Cu(NH3)4](OH)2

13. OcHoBHBbIE NONOXKEHUS TeOpuH cTpoeHuss A.M. bytieposa:

ATOMBI B MOJIEKYJIaX COCAMHEHBI IPYT C IPYrOM B ONPEICICHHON MOCIEeI0BAaTEILHOCTH
COIJIACHO MX BAJICHTHOCTSIM

XHWMHYECKOE CTPOCHHE MOYKHO YCTaHABIMBATh XUMHUYECKUMU METOAaMHU

CBolicTBa BEUIECTB 3aBUCAT OT UX XUMHUYECKOTO CTPOEHUS

[To cBoiicTBaM AaHHOTO BEIIECTBA MOKHO OMPEIEIUTh CTPOECHUE €ro MOJIEKYJIbI, a IO0
CTPOEHUIO MOJIEKYJIbI - TPEABUIETH CBOMCTBA

ATOMBI ¥ TPYMIIBI aTOMOB B MOJIEKYJIE OKa3bIBAIOT B3aMMHOE BIIUSIHUE JPYT Ha Ipyra

14. Opranudyeckue COCIMHEHHMS KJIACCU(QHUUUPYIOT, YYHUTHIBas JIBa OCHOBHBIX
CTPYKTYPHBIX ITPU3HAKA!

- CTpOEHHE YIIIEPOAHOH 1enu (YriIepoJHOro CKejeTa, KpaTHOCTh CBSI3€H, HAaJHMYue WIN
OTCYTCTBHE 3aMKHYTOMH I1€TH);

- HAIWYHE U CTpOeHHUE (DYHKIIMOHAIBHBIX TPYIIIL.

Yraepoanbiii  ckeser (yrjiepoaHasi HeNb)- IOCIEI0BATEIBHOCTh  XUMUYECKHU
CBSI3aHHBIX MEX1y 000 aTOMOB yrieposa.

DYHKIUOHAJBbHASA TPYyINNa - aTOM WIM TPYINNa aTroOMOB, KOTOpPbBIE 3aMEIIAlOT B
YIJIEBOJOPOAHON MOJIEKYJIE OJMH WM HECKOJIBKO aToMOB Bojaopoaa. (PyHKIHMOHAJIbHasI
IPYIIA ONPENENSIeT MPUHALICKHOCTh COCOUHEHUs K OIpEAEIeHHOMY KJIaccy M  €ro
XAMHUYECKHE CBOMCTBA.

I'oMmoJsi0rM — 3TO COEMHEHHUs], CXOAHBIE MO0 XMMHYECKUM CBOMCTBAaM, COCTaB KOTOPBIX
OTJIMYAETCs APYT OT Apyra Ha OJHY Wiu Heckousibko rpynn CHoa.

I'omosiornyeckuii psigx —3TO TOMOJIOTH, PACHOJIOKEHHBIE B MOPSAJKE BO3pacTaHUS UX
OTHOCHUTEJIBHON MOJIEKYJIIPHON MacCCBhl,



15. HU30mepobl — 3TO BENIECTBA, UMEIOIIUE OJIMHAKOBBIA COCTAB M MOJIEKYJISIPHYIO Maccy,
HO pasHble (HU3UYECKHEe U XUMHUYECKHE CBoicTBa. Pasnuums B CBOICTBaX HM30MEPOB
OOyCIIOBJIEHBI PA3IMYUSAMU B MX XMMHUYECKOM WM MPOCTPAHCTBEHHOM CTpOEHUHU. B cBsi3u ¢
3TUM pa3Inu4aroT BUJIbl U30MEPHHU:

1. CtpykTypHas uzomMepus.

2. KondopmannoHnHas H30Mepus.

3. 'eoMeTpurueckas u3oMepus.

4. Ontuyeckas U30Mepusl.

16. TlpaBmia cocTaBjJieHHSI Ha3BAHHUI MO0 CHCTEeMAaTHYeCKOH MeKIYHAPOAHOI
Homenkjaatype UIOITAK
B ocnoBe mnpaBun HoMeHknaTypsl HIOITAK nexar mNpUHIMIIBI 3aMeCTUTEIbHON

HOMEHKJIATYPBI.

1. OcHOBy Ha3BaHHMS COCOUHEHUS COCTABISET KOPEHb CIIOBa, 00O3HAYaIOMIUN
IpeeNbHBINA YIIIEBOAOPO C TEM XKe YMCIOM aTOMOB, YTO U TJIaBHas Lenb (Mem- , 3m- , npon- ,
oym- , nenm- , 2eKc- v T.11.).

2. K xopH10 1006aBis0T CyhPuKC, XapaKTepu3yIOMnid CTEIeHb HACHIIIICHHOCTH

-aH (TpeleIbHBIN, HET KPAaTHBIX CBSI3EH );

-eH (TTpy HAJIMYUU TBOWHOM CBSI3H);

-UH (TP HAJTUIUHU TPOHHOM CBSI3H).

Ecnu kpaTHBIX CBfA3€i HECKOJIBKO, TO B Cy(pPHUKCE YKa3bIBACTCs YUCIIO TaKUX CBs3eil ( -
AUEeH, TPMeH U T.1.), a mocie cyddurca o0s3aTeNnbHO YKaszbIBaeTCs LUPpPaMU IOI0KEHUE
KPaTHOM CBSA3U, HAIIPUMED:

CH; -CH, -CH=CH: O6yten-1

CH; -CH=CH-CH3; Oyren-2

CH, =CH-CH=CH, Oyraauen-1,3

3. Hanee B cydduxc BBIHOCHUTCS Ha3BaHUE camoii crapuei
XapaKTepUCTHYECKOH I'PYNIbI B MOJIEKYJIE C YKa3aHHEM €€ MOJI0KeHUs upou.

4. Tlpoume 3amecTHTEeNIM O003HAYAIOTCSA C TOMOIIBIO TPUCTABOK B AJ()aBUTHOM
nopsiake. IlonoxeHnue 3amecTuteneil ykaspiBaeTcsi HU(pON mepen MPUCTaBKOW, Hampumep: 3-
MeTHJ1, 2-xJop. Ecnu B MoJekyne nmeercs HECKOJIbKO OJMHAKOBBIX 3aMeCTUTENeH, TO mepen
Ha3BaHUEM OTOH TPYNIBl CIOBOM YKa3bIBACTCS HUX KOJMYECTBO (HAmpuUMeEp, AMMeTHI-
, TPHXJIOP- U T.11.).

5. Bce mmdpsl B Ha3BaHUAX MOJEKYJI OTICISIOTCS OT CJIOB AeducoM, a Ipyr OT
JIpyra 3ansiTbIMH.

6. IlpoBomar HyMmepamuio TJABHOW yIJIEPOAHOM IeMM Tak, YTOOBI —cTapiias
XapaKTepuCTUUECKasl rpyIma uMesia HAMMEHbIINN TOPSAKOBBIA HOMED.

17. Ankanbl — yTJIeBOAOPO/IbI, COCTAB KOTOPBIX BbIpaxaercs oomieit popmynoit CnHan+2

Bce aTomel yriepoaa B MOJICKYJIaX aJIKAHOB HAaXOATCA B COCTOSIHHUU —m6p1/1z[1/13au1/11/1 )41
CBSI3aHBI TOJBKO OJMHAPHBIMH CBSI3IMU. AJIKaHbl HIMEIOT TETPadIpHUECKOe CTPOCHHUE.

J171st ankaHOB XapaKTepHa U30MEpUs YTIIEPOIHOTO CKeJleTa.

[To mepe yBenuueHus 4uciia aTOMOB yIiepoia B MOJIEKYJE TeMIIepaTyphl IJIaBICHUS U
KHIIEHHS aIKaHOB MOHOTOHHO MOBLIIIAIOTCSA. AJIKaHBI JIETYE BOABI 1 HC pACTBOPAIOTCS B Hel.

AJKaHBI OTHOCSITCS K HacvlweHrHoviMm, I NPCACIbHBIM, YIITICBOAOPO/AaM, TaK KaK B HX
MOJICKYJIaX BCC CBO60,Z[HBI€ BAJICHTHOCTH aTOMOB YIJICpOJa IMOJIHOCTBIO «HACBIIICHBI) aTOMaMU
BOJIOpOJA.



IIpocreiimmii mpeacTaBUTENb TOMOJIOTHYECKOTO Psifia AIKAHOB — METaH .
Hauunas ¢ yeTBEépToro usneHa psaa, y ajJKaHOB MOSBIIAIOTCA H30Mepbl. s aikaHOB
XapakTepHa U30MepUsl YIIIEPOJHOIO CKEJIETa.
C pocrom umciaa aroMOB yIVIEpoJa KOJIMYECTBO HM30MEPOB DPE3KO BO3PACTAET:
IIEHTaH MMeEEeT u30Mepa, TeKCaH —, TeNTaH —, OKTaH —, HOHaH —, JUKO3aH —
nzomepoB. Kaxaplil arkaH UMeeT eIMHCTBEHHBIM HU30Mep C Hepa3BETBIEHHBIM (HOPMAJIbHBIM)
YTJIEPOIHBIM CKEJIETOM.

18. AnkeHbl — HENpeaeNbHbIE YIIEBOJOPO/IbI, B MOJIEKYJIaX KOTOPBIX COJAEPIKUTCS OJIHA
JIBOMHAs CBsI3b MKy aToMaMH yriiepoaa. O6mas hopmyna ankeHoB CyHon.

AToMBI yriepoja B MOJEKYJaxX aJKEHOB, COEAMHEHHbIE JBOMHOMN CBSI3bI0, HaXOIATCS B
COCTOSTHUM —THOpuAM3ali. ATOM YIJIepoJa B COCTOSHUU —THOpUAM3AIMU 00pa3zyeT Tpu — U
OJIHY —CBS3b, KOTOpas NEpPHEHAUKYISPHA IUIOCKOCTH —CBSI3€H; CBSA3b IMPEICTABISACT COOOU
COYETaHHE — U —CBSI3U

JUis anKeHOB XapaKTEpHbI CTPYKTYpHasi M30MEpHsl YIJIEPOJHOIO CKEJETa U MOJIOKEHHUS
JBOMHON CBSI3U, MPOCTPAHCTBEHHAS YUC- U MPAHC-U30MEPHUST U MEXKKJIaccoBass U30MEpUs —
AJIKEHBI U30MEPHBI LIMKJIOAJIKAaHAM.

TemmnepaTypsl MIaBlIeHUs U KUIIEHUS aJIKEHOB YBEIMUYUBAIOTCA C POCTOM YHCIIa aTOMOB
yrIeposa B UX MOJIEKYJax.

19 AnkuHBI — HENpeaeNbHbBIE YIIIEBOJOPOIbI, B MOJIEKYJIaX KOTOPHIX COAEPKUTCS OJHA
TpOIHAs CBs3b MEX Ty aToMamu yriepoaa. Obmas gopmyna ankuaoB CnHogo.

ATOMBI yrilepoJia B MOJIEKYJIaX aJIKeHAX, COEIMHEHHBIE TPONHON CBS3bI0, HAXOISATCS B —
THOPUIHOM COCTOSTHUU. ATOM yriiepojia B —THOPHUIHOM COCTOSIHUM 00pa3yeT JIBe —CBSI3HU U JIBE —
CBS3M, KOTOpBbIE pAclOJOXKEHbl B JBYX [EPHEHAMKYJSIPHBIX IUIOCKOCTSX; TpOWHAas
CBSI3b IPEACTaBISET COOON coueTaHHe OJHON — U IBYX —CBA3CH.

JUis anKWHOB XapaKTepHbI CTPYKTYPHAsE U30MEPUS YIJIEPOAHOIO CKEJIeTa U IMOJIOKEHHUS
TPOMHOM CBSI3U, TAK)KE€ MEXKKJIAcCOBas M30MEpPHsl; MPOCTPAHCTBEHHBIX YUC- U MPAHC-U30MEPOB
QIKUHBI HE 00Pa3yIoT.

20. OOmas (opmysa TOMOJOTHUECKOTO PsiAa MPEIebHBIX OJHOATOMHBIX CIHMPTOB —
CuH2n+1OH. B 3aBucuMoCTH OT TOTO, IPU KAKOM YTJIIEPOJHOM aTOME HAXOJIUTCS THIPOKCUIIbHAS
rpynmna, pasnu4aior cnupTsl nepsuuHble (RCH2-OH), Bropuunbsie (R2CH-OH) u Tperuunbie
(R5;C-OR).

M30omepust 0THOATOMHBIX CHUPTOB CBA3aHa CO CTPOCHHUEM YIJIEPOJHOTO CKeEJeTa
(manmpumep, OyTaHOI-2 W 2-METWINIPONaHOJ-2) U ¢ mojioxkeHueMm rpynmnbsl OH (mpomanon-1 u
IPOMNaHo-2).

HomenkJiarypa.

HaszBanus criuptoB o0pa3yror, 100aBisisi OKOHYaHHE -0J1 K Ha3BAaHHUIO YTJIIEBOJOpOJa C
caMOU JUIMHHOM yTJIepOAHOM LIENbI0, BKIIOYAIOIIEH THAPOKCUIIbHYIO Tpynimy. Hymepanuto nenu
HAYMHAIOT C TOTO Kpas, OJIMKe K KOTOPOMY pacroyiokeHa I'MJIpoKCuiIbHas rpymmna. Kpome toro,
HIMPOKO PpacCHpOCTpaHEHA 3aMeCTUTeNIbHAas HOMEHKJIAaTypa, MO0 KOTOpOW Ha3BaHWE CHUpTa
IPOM3BOJUTCS OT COOTBETCTBYIOLIETO YIJIEBOJOPOJHOTO pajauKaia c J00aBI€HHEM, CIIOBa
"cimpt", Hanmpumep: CoHsOH — sTriioBsIil ciupT.

Crpoenne:

Monekynbl COUPTOB HUMEIOT YIJioBoe cTpoeHue. Yroil R-O-H B Monekyne meraHona
pasen 108,5°. AToM KHCIOpOa MHIPOKCUIBHOM IPYTILI HAXOAUTCS B SP -THOPHAN3AIMHY,

Hoany4yenmne.

1. Camplii 06muii cioco6 Moay4eHus: COUPTOB, UMEIOIIUNA MTPOMBIIICHHOE 3HAYEHUE, —
ruapaTalnys ajkeHoB. Peakuus WIOET Npu NPOMYCKAaHUM ajKeHa C [apaMd BOJbI HaJ
($ocHOPHOKUCIIBIM KAaTAIN3aTOPOM:

H3PO4



CH»=CH> + H,O — CH3—CH>—OH.

N3 »sruneHa mnosydaeTcs ATWIOBBIM CHOUPT, W3 NpONEHA — HW30MPONUIIOBBIN.
[Ipucoenrnenue BoAbI UIET MO MpaBuily MapKOBHUKOBA, MOATOMY M3 NEPBUYHBIX CIIUPTOB IO
JAHHOM PEAKLUU MOKHO MTOJYYUTh TOJIBKO 3TUJIOBBIA CITUPT.

2. lpyroii obumuii cnoco® MOMXy4eHUs CIUPTOB — TUAPOIU3 aTKWITAIOTEHUIOB IMOJ
JIECTBMEM BOJHBIX PACTBOPOB ILETOYECH:

R—Br + NaOH — R—OH + NaBr.

1o 3TOM peakuny MOYKHO MOJy4aTh IEPBUYHBIE, BTOPUYHBIE U TPETUYHBIC CITUPTHI.

3. BoccranoBnenune KapOOHHIBHBIX coeAMHEHUW. [Ipu BOCCTAHOBIIEHWHW abICTHIIOB
00pa3yroTcs MepBUYHBIA CIUPTHI, TP BOCCTAHOBIIEHUH KETOHOB — BTOPUYHbIE!

R—CH=0 + H, - R—CH>—OH, (1)

R—CO—R'+ H, —» R—CH(OH) —R". (2)

Peakuuio nmpoBoAsT, mpomyckasi CMECh MapoB ajibJieTHAa WM KETOHAa U BOJAOPOJA Ha
HUKEJIEBBIM KaTaJIM3aTOPOM.

4. JlefictBue peakTUBOB I puHbspa Ha KAPOOHMIIbHBIE COSAMHEHUSI.

5. DTaHOJ MOYHarOT IPU CITUPTOBOM OPOIKEHUH TIIFOKO3HI:

CsH1206 — 2C2HsOH + 2CO:1.

XHMMHYEeCKHE CBOMCTBA CIIUPTOB ONPEIEIAIOTCS NPUCYTCTBUEM B HX MOJIEKYJIax
rugpokcmibHOi rpynmsel OH. Ceszu C-O u O-H cuinbHO HOJSpHBI U CIIOCOOHBI K Pa3phIBY.
PaznuyaroT 1Ba OCHOBHBIX THITA PEAKIIMK CIIUPTOB ¢ yuyacTueM (pyHKImoHabpHOM rpymmbl -OH:

1) Peakuuu c¢ paspeiBom cBsizu O-H: a) B3aumMopeiicTBME CHUPTOB C IIECJTOYHBIMU U
IIEJIOYHO3EMETBPHBIMU METAJJIAaMU C 00pa30BaHUWEM aJIKOTOJATOB; O) peakiuu CHUPTOB C
OPTaHMYECKUMHU ¥ MHUHEPATbHBIMU KHCIOTAMH C OOpa30BaHHEM CIOXHBIX J(PHUPOB; B)
OKHUCJICHHE CIHMPTOB IMOJ ACHCTBHEM AMXpOMaTa WU MepMaHraHaTa Kaylusg A0 KapOOHHMIIbHBIX
coequHeHni. CKOpOCTh peaklMii, IpU KOTOPBIX pa3pbiBaeTcs cBA3b O-H, ymeHsbIaeTcs B psaay:
NEPBUYHBIE CIIUPTHI > BTOPUYHBIE > TPETUYHBIE.

2) Peakuum compoBoxaaromuecs paspbiBoM cBs3u  C-O: a) karanuthuyeckas
JIeruaparanus ¢ o0pa3oBaHHEM AJIKEHOB (BHYTPUMOJIEKYISIpHAs ACTUApATAINSA) WM MPOCTHIX
ahupoB (MEKMOJEKYIApHAs aeruaparanus): 0) 3amerienue rpymnmsl -OH rajoreHom, Harpumep
MpU JEHCTBUM TaJOTEHOBOAOPOJOB C 00pa3oBaHHEM aJIKUITAIOreHUA0B. CKOPOCTh pEeakIvid,
MpU KOTOPBIX paspbiBaeTcs cBsizb C-O, yMEHbLIAETCS B PAAY: TPETUUHBIE CIUPTHI > BTOPUYHbBIC
> nepBuuHble. CIUPTHI SBIAIOTCS aM()OTEPHBIMU COEAMHEHUSIMH.

5 «3amaHus OTKPBITOrO0 U 3aKPHITOr0 THIIA /ISl MPOBEPKHU OCTATOYHBIX 3HAHUID)
TecTbI

Tum 3aganuii: 3aKpbITHINA

Bapuant 3aganus 1.

Uto Ha3BIBACTCS XUMUYECKUM IIEMEHTOM...

1. CeMeiicTBO pa3HOPOAHBIX ATOMOB.

2. Buja aToMOB ¢ 0JIMHAKOBBIM MOJOKUTEIBHBIM 3apsIOM SAPA.

3. COBOKYITHOCTb aTOMOB M MOJIEKYJI, B3ATBIX B CTEXHOMETPUYECKOM COOTHOLIECHUH.
4. Yucno 9acTuil, COAEPKAIINXCS B OTHOM IpaMMe JTF000T0 BEIECTRa.
[IpaBuibHBIN OTBET: 2

Tun 3aganuii: 3aKpbITHINA

Bapuant 3aganus 2.

IIpu kakoM u3 1apei B Poccny mosBMIIack nepBas anTeka. ..
1. Ietp 1




2. bopuc I'ogyHoB

3. Enuzagera IleTpoBHa
4. UBan ['po3HbIil
[IpaBuibHBIN OTBET: 4

Tun 3a7aHuii: 3aKpBITHINA

BapuanT 3aganus 3.

VKaKUTE MOPSIOK PACIIOIOKEHHS 3IEMEHTOB C HIEKTPOHHON KoH(bUrypanueii atoma - 4s” 4p°
10 IMOATPYVIIIIE CBEPXY BHU3 (cornacHo Taduuiie Menmeaeena)...

1. Oopom
2. XJI0p
3. dbrop
4. nox

[IpaBunbHEIN OTBET: 3,2,1,4

Tum 3agaHuii: 3aKpbITHINA

Bapuant 3ananus 4.

ABTOpPOM 33aKOHA COXPAHEHHMS MACCHI BEIICCTB SBISCTCH. ..
1. ABoraapo

2. Menpecneen

3. JlomoHOCOB

4. T'ecc

[IpaBuibHBIN OTBET:3

Tun 3a7aHuii: 3aKpbITHINA

Bapuanr 3ananus 5.

PacrioioKuTe IpeicTaBIeHHbIE COSIMHEHHUS IO Mepe YObIBAaHMS KOJIMYESCTBA ATOMOB YIJIEPOJa B
COCTaBE BEIICCTBA...

1. Ilenran

2. I'ekcan

3. Meran

4. OkTaH

[IpaBunbHEIN OTBET: 4,2,1,3

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 6.

Cwmemammm 300r pacTBopa MOYEBHHEI ¢ MaccoBoi stojieii 20% u S00r pacTBopa 9TOi JKE COIU C
MaccoBoi goneh 40%. PaccunTaiiTe MacCOBYIO JIOJIIO COJIM B ITIOJJYYEHHOM PacTBOPE...
IIpaBUIIBHBIN OTBET:

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

Tun 3a7aHuii: OTKPBITHIN

Bapuanr 3aganus 7.

CBOIACTBA DJICMEHTOB, a TOTOMY U CBOMCTBA 00pa3yeMbIX KMHU IPOCTHIX U CIOKHBIX TEJ, CTOST B
NEePUOINYECKON 3aBUCHMOCTH OT UX aTOMHOTO BECa — 3aKOH — MEPUOANYECKUHN 3aKOH.

ABTOD .

IIpaBunbubii otet: .M. MeHnenees.

Tun 3agaHuii: OTKPBITHIN
BapuanTt 3aganus 8.
Kakoii 13 dJIEMEHTOB EPUOANYECKON CUCTEMEI SIBISETCS CAMBIM CUJIBHBIM BOCCTAHOBUTEIEM. ..




[IpaBUIIBHBIN OTBET: JIUTHUI

Tum 3anaHuii: OTKPBITHIN

Bapuant 3aganus 9.

[Ipu nmeruaparanvii BTOPUYHBIX M TPETUYHBIX CIHUPTOB W TPHU JACTHAPOTAIOTCHUPOBAHUU
BTOPUYHBIX W TPETUYHBIX TaJIOT€HUJIOB BOJIOPO/I OTHICIUISIETCS] IPEUMYIIIECTBEHHO OT HaMEHEe
TUIPOTEHU3UPOBAHHOIO aTOMa YIJIepo/ia — 3TO NPaBUio.........

[IpaBunbHbIN OTBET: 3aiilieBa.

Tum 3agaHnii: OTKPBITHIN

BapuanTt 3amanus 10.

IIpu npucoeIMHCHNY IPOTOHHBIX KHCIOT M BOALI K HECMMMCTPUYHBIM AJIKCHAM U aJKHHAM
aTOM BOJOPOJA IPUCOEAUHICTCI K HauOolee THAPOrE€HU3UPOBAHHOMY aTOMY YIVIEPOJA — 3TO
IPaBUIIO........

[IpaBuiibHBIN OTBET: MOPKOBHUKOBA.

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3aganus 11.

Hana peakuus: 3CH,=CH»+2KMnO4+4H,O=3CH,0OH - CH,OH+2MnO,+2KOH
ABTOPOM JIaHHOU pEaKIMU SABJISICTCH. . ...

[IpaBUIBHBIN OTBET:

Barmnep.

Tum 3agaHnii: OTKPBITHIN
BapuanTt 3amanus 12.

0 0
HC-C? +2[Ag(NH:),JOH —» HC—-C? +2Ag|+3NH; + H,0
JlaHa peaxius : H ONH,4

Hanumure Ha3BaHue peakuu
[IpaBUIBHBIN OTBET:

Peakmus «CepebpsHOTO 3epKanay

Tum 3anaHnii: OTKPBITHIN

BapuanTt 3amanus 13.

Kako# Tin ruOpuan3anyy XapakKTepeH Ul TPEThEro BaJICHTHOIO COCTOSIHUS YITIEPOa. ..
I[TpaBUIBHBI OTBET: SP° — THOPUN3AIIHNSL.

Tum 3agaHnii: OTKPBITHIN

Bapuant 3amanus 14.

K kakoMy Ty THAPOIN3a MPUHAIISKUT coiab AlCls:

[IpaBUIBHBIN OTBET:

Conb 00pazoBaHa ci1abbIM OCHOBAHHUEM U CHIILHOUM KUCIOTOW — TUAPOIIU3 MO KAaTHOHY.

Tum 3anaHuii: OTKPBITHIN

BapuanTt 3amanus 15.

K kakoMy THIY THAPOJIM3a IPUHAIEKNAT coab NaxCOs:
[IpaBUIBHBIN OTBET:




Coub 00pa3oBaHa CHIBHBIM OCHOBaHHE U cl1ab0# KHCIOTOM — FUAPOIN3 110 AaHUOHY.

Tun 3a7aHuii: OTKPBITHIN

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

Ornpenenure OKUCIUTENb U BOCCTAHOBUTEID
[IpaBUIBHBIN OTBET:

A30T — okuciuTeNnb, Gochop — BOCCTAHOBUTEI.

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3aganus 17.

NO+KCIO+....=KNO3+KClI+.....Onpeaeante OKHUCIUTEIb U BOCCTAHOBUTEb.
IIpaBUIIBHBIN OTBET:

XJ10p - OKUCITUTEINb, a30T — BOCCTAHOBHUTEIIb.

Tum 3a7aHuii: OTKPBITHIN

BapuanTt 3amanus 18.

MouekyJia aJlkaHa COASPKUT 8 aTOMOB BoAopoaa. MosipHas Macca ajlkaHa paBHA...
[IpaBunbHEIN OTBET: 44

Tum 3agaHnii: OTKPBITHIN

BapuanTt 3amanus 19.

Pacnionoxute npeAcTaBICHHbIE COSIMHEHUS 110 Mepe YOBIBAHUS KOJIMYECTBA AaTOMOB YIJIEPOJia B
coctaBe BemecTBa M Ha3oBUTE nX: CHy4, CsHi»r, CeHi4, CsHis.

[IpaBunbubiii oTBeT: OkTaH I'ekcan [lentan Meras.

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3aganus 20.

Kakoii U3 31eMEHTOB NEPUOINIECKON CUCTEMEI SBJISIETCS CAMBIM CHJIbHBIM OKHCIIMTEIEM. ..
[IpaBunbHBII OTBET: pTOp
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