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1.001mme moJj10KeHUs

KOHTpOJ'II)HO-OHCHO‘IHBIe cpeactBa IMNIpCAHA3sSHAYCHbBI JJIsI  KOHTPOJIA HW  OLCHKHU

00pa30BaTeNbHBIX  JOCTIDKEHHH  OOYYalOlIMXCs, OCBOMBIIHX

OVII.CO0.01.07 Xumus.

q)OHI[ OLCHOYHBIX CpPCACTB BKJIFOYA€T KOHTPOJBbHO-OLCHOYHBIC
IPOBE/ICHUS TEKYILEro KOHTPOJISI ¥ IPOMEXKYTOUHON aTTecTalluu B popMe IK3aMeHa.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH TIPOBOJMTCA B TEYCHHE cCeMmecTpa B Qopme
[EPUOJINYECKOT0 BBHIOOPOUYHOIO YCTHOIO OINpOca IO MPOWJEHHBIM pa3jielaM M KOHTPOJIs 3a
BBIIIOJTHEHHUECM 3aI[aHI/II7I Ha Ha60paTOpHLIX 1 NPAKTUYICCKUX 3aHATHUAX.

MporpaMmy  JIHCUUILIAHBI

cpencTBa st

2. Pe3yaibTaThl 0CBOECHMS JUCHUILINHBI, OJJIe:KAIMe TPOBEPKe

[MHKA W aTlOMHHHA); [OJITBEPXKIATh  XapaKTEepHbIE
XMMHUYECKAE  CBOWCTBA  BEIIECTB  COOTBETCTBYIOIIUMH
PKCIIEPUMEHTAMH U 3allUCSAMH  YPaBHEHHH XWUMHYECKUX|
[pEaKIINIA;

3) KJIaCCU(UITUPOBATH HEOPTraHUYIECKUE u
OpraHMYECKHE  BEIIECTBA W XMMHUYECKHE  PEaKIUH,
CaMOCTOSITEJIbHO BBIOMPAaTh OCHOBAHUS M KPUTEPUH IS
KnaccuuKalMu —~ U3y4aeMbIX ~ XUMHUYECKHMX  OOBEKTOB;
XapaKTepu30BaTh COCTAB M Ba)KHEWIIME CBOWCTBA BEIIECTB,
pUHAATECKAMX K ONpelNesIeHHBIM KiaccaM W TpyIIaM
coeZlMHEHNH (TPOCThIE BEIIECTBA, OKCHJBI, THIPOKCHUJIBL,
COJIM;, YTJIEBOAOPOJBI, MPOCTbie 3(UPBI, CIUPTHI, (HEHOJBL,
QJIBJICTH/IBI, KETOHBI, KapOOHOBBIE KHCIIOTBI, CJIOKHBIE
BGUPHL, KUPBI, YIICBOABI, aMUHBI, aMUHOKHCIIOTHI, OCNIKN);

Pe3yabrarbl 00yueHus OcHoBHBIE dopma
(ymMeHus, 3HAHMS, 001IHE KOMIIETEHIIUM) MoKa3aTeu KOHTPOJISI U
OLIEHKH OLlCHUBAHMNS
pe3yJjIbTaToB

1) BBUIBIATH XapaKTEPHbIC MPU3HAKKA M B3aUMOCBSI3b| - pOBEJCHUE |-
M3YUCHHBIX HOHHTHﬁ, IIPUMCHATH COOTBCTCTBYIOIIUC| XYMHUUYECCKUX HepI/IOI[HLICCKI/Iﬁ
MOHATHS ~ NMPH  OMMCAHMM  CTPOGHMA M CBOWCTB| peakiipii 10 |yCTHBIH Ompoc
HEOPraHWYECKUX M OPFaHMYECKUX  BEINECTB M UX| popywepyio u | Ha6monenne u
[IpeBpalCHUH; BBISIBIISATH B3aUMOCBS3b XUMHUYECKUX 3HAHHUN HPHMEHEHHIO olenKa KauecTsa
C MOHATUAMU M TPEICTABICHUSAMH APYTUX TPEAMETOB s
Gollee OCO3HAHHOTO MOHMMAHHS H OObSCHeHWs cymHocTH| b o oCKiX u pabot Ha

YII

MaTepHaIbHOTO €AMHCTBA MMpA; HCIIOJIB30BaTh CHCTEMHBIE HCOPTaHMHYCCKUX 1a00paTOPHEIX 1
XMMUYECKHE 3HAHUSA Ul OOBSACHEHHs M TporHosupopanus| BEMCCTB, [IPaKTHHCCKUX
SIBJICHUIA, IMEIOIIMX €CTECTBEHHOHAYYHYIO IPUPO/IY; - pacieT PaHATHAX

2) HWCIONB30BaTh HAMMCHOBAHHUS  XHMHUYECKHX KOHLIEHTPALIUi — KonTpoib
COCAMHEHHH MEXIYHapOIHOIO COK3a TEOPETHYEeCKOW u| BEILECTB CAMOCTOATEINBHO
NPUKIaJHOM XUMUM M TPMBUAJIbHBIC HA3BAHMA BEILECTB,| pPa3IMYHBIMHU i pabOTHI
OTHOCSIIMXCS K W3YyYEHHBIM KJIaccaM OpPTraHMYeCKUX H| MeTONaMM; | Jx3aMeH
HEOPraHWYECKUX COEIMHEHMH; HCIIONb30BaTh XUMHUYECKYHO| _gqparu3
CUMBOJIMKY JJIsi COCTaBJIeHHS (POPMYJI HEOPraHUYECKHUX KCIIEPUMEHTAITBHbI
BEILIECTB, MOJIEKYJSIPDHBIX M CTPYKTYPHBIX (pa3BepHYTHIX, X [aHHEX H UX
COKpAILICHHbIX U  CKEJETHBIX) (QopMyn OpraHMHecKX pacuer s
BEIIECTB; COCTABIATh YpPAaBHEHHUS XHUMHMUYECKUX DPEAKIUN H
[paCKpBIBATh ux CYIITHOCTB! oknciurenpro-| COOTBCTCTBIN ¢
BOCCTAHOBUTENBHBIX PEAKIMii MOCPEJCTBOM cocTapjieHus| SAAAHACM,
PIICKTPOHHOTO OanaHca 3THX peakiid; peakuuii moHHoro| ~BIAJACHHE
oOMEHa TyTEeM COCTaBJCHHS MX IIOJIHBIX U COKPAIICHHBIX TEXHUKOU pa60TBI C
MOHHBIX  ypaBHEHMI; peakuuid TUAPONIN3a, peakuuil| XUMHYECKUM
KOMILIEKCOO0pa30BaHus (Ha NPUMEPE TUIPOKCOKOMIUIEKCOB| 00OPYTOBAaHHEM.




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

4)chopMHpOBAaHHOCTh yMEHHW TOATBEPXAATh HA|
KOHKPETHBIX MTPHMEpax XapakTep 3aBUCHUMOCTH PEeaKIIMOHHOM]
CIIOCOOHOCTH OPraHUYECKUX COCIUHCHHN OT KPATHOCTH H
Tuna koBaJieHTHOM cBs3u (" " u ""), B3aMMHOIO BIIUSHUA
ATOMOB W TPYNII aTOMOB B MOJIEKYJNaX; a TakXke OT
OCOOCHHOCTEW  peanm3allid  Pa3UYHbIX  MEXaHH3MOB
[MPOTEKaHUs PEAKIIH;

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,
crions3ys mousaTus 's", "p", "d-smexTponHBIE" OpOMTAINH,
DHEPreTHUYSCKUE  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 IPHUMEHSTh STH 3HAHHUA
[pH SKCIEPUMEHTAILHOM HCCIIEZIOBAHUU BEIECTB W IS
O6BHCHCHI/IH XUMHNUYECCKHUX HBJ’ICHHﬁ, UMCHOIINX MECTO B
pUpOJIe TNPAKTHYSCKOW JIEATCILHOCTH 4YEJOBEKa U B
OBCEIHEBHOM KH3HU,

7) MPOBOJUTH pacyeThl M0 XUMHUUECKUM QopMyiaM
YPaBHCHUAM XHUMHUYCCKUX pCaKHI/II\/'I C HCIIOJBb30BAaHHECM]
(br3nyeckux BeMWYMH (Macchl, 00beMa Tra3oB, KOJIWYECTBA
BEIIECTBA), XapaKTEPUIYIOIINX BEIIECTBA C KOJIHMYECTBEHHOM|
CTOPOHBI: PAacyeThl 10 HAXOXKACHUIO XMMHUYECKOW (POpMYIIBI
BelecTBa; pacdeThl Macchl (00beMa, KOIHYECTBA BEIIECTBA)
[TPOJIYKTa PEAKIUH, €CIM OHO U3 UCXOIHBIX BEIECTB 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 OIEHUBATH C
[MO3UIMIA  DKOJIOTHYECKOW  OE30MacHOCTH  TOCIECTBHS
OBITOBOH M TPOM3BOJCTBEHHOW JICATEIBHOCTH 4YEJIOBEKa,
CBS3aHHOM C TepepabOTKOW  BEIECTB;  HCIOJbL30BaTh
[MOJTydeHHbIC 3HAHWS I MPUHATHS TPAMOTHBIX pPelleHUH|
[Ipo0JIeM B CUTYyaIHsIX, CBI3aHHBIX C XMMUCH;

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/ICPKAIIUX OPTraHMYECKUX BEIIECTB, PEIICHUE]
KCIIEPUMEHTAIBHBIX 3aj1a4 1o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB) C COOJIIOICHUEM
paBusl  Oe30mMacHOro  OOpalieHWuss C  BEMIeCTBAMH |
mabopaTopHBEIM  00OpynoBaHMEM, (OPMYIHPOBATH IS
cciieIoBaHKs, INPEJOCTABIATh B PA3IMYHOH  (opme
[pE3YIIbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh M OLICHUBATh HX




JIOCTOBCPHOCTD,

10) ocCymIecTBIATH  IICJICHANPABICHHBIH  ITOWCK
XUMUYECKOM WHPOpPMAIUM B  Pa3HYHBIX  HMCTOYHUKAX
(HayuHas u  y4eOHO-HAy4yHas JIATEparypa, CpEICTBa|
MaccoBol umH(poOpManmu, ceTb VHTEpHET U JIpyrHe),

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

11) oco3HaBaTh OMACHOCTH BO3JCHCTBHUS Ha >KHUBBIC
OpPTaHU3Mbl  OIPEJICTICHHBIX BEMIECTB, IOHMMAs CMBICI]
[moKa3aTeysi TNpeAeTbHONW JOMyCTUMOW KOHIICHTPAllUU, WU
MOSICHATh HAa  IpUMEpax  CrmocoObl  YMEHBIICHUS U
[PEeIOTBPAIICHUS] MX BPEJIHOTO BO3JCHUCTBHS HA OPraHHU3M
YeoBeKa.

3HATb:

-1) copmMupoBaHHOCTH MpEACTAaBICHUI: O
MaTepUabHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX M
[103HAaBa€MOCTH SBJIEHUIN IIPUPOJIbI; O MECTE U 3HAUEHUU
XMMHUU B CHUCTEME €CTECTBEHHBIX HAyK U €€ POJIM B
00ECTIEYCHNN YCTOMYMBOTO PA3BUTHUSI YEIIOBEYECTBA: B
pelieHNH MpoOIeM HKOJIOTHYECKOM, IHEPreTHUeCKo U
uieBoi 0€30IIacCHOCTH, B Pa3BUTHUM  MEIULIMHBI,
CO3/IJaHMM HOBBIX MAaTEpUAIOB, HOBBIX MCTOYHHUKOB
PHEpruuy, B o0ecrnieueHnu paloHaIbHOIO
[IPUPOIOIIOIB30BAHHUS, B (dbopMupoBaHUU
MUPOBO33pEHUS U OOIIEH KyIbTYpbl YEJIOBEKA, a TAKKE
PKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY]
3I0pOBBIO U IPUPOAHOM CpELE;

2) OCHOBOIIOJIAraroIme HIOHSITHS
(IONIOJTHUTENBHO K CUCTEME MOHATUN 0a30BOT0 YPOBHS)
- W30TONbI, OCHOBHOE WU BO30YX/JIEHHOE COCTOSHHE

aToMa, ruOpuAn3aIusl ATOMHBIX opburanei,
xuMudeckas cBs3b (" " u """, KpaTHbBIE CBSI3U), MOJISIpHAs
KOHLIEHTpalus, CTPYKTypHas ¢opMmyna, H30Mepus

(cTpyKTypHasi, reomeTpuyeckas (IHc-TpaHC-U30Mepus),
TUIBl XMMUYECKUX peakuui (roMo- M TeTepOreHHBIE,
oOpaTUMble U HEOOpaTUMBbIE), PacTBOPbI (MCTUHHBIE,
ITMCIIEpCHBIE CUCTEMBI), KPUCTAJUIOTMJIPAThl, CTENEHb

IIMCCOLMAIUK, JIEKTPOJIN3, KPEKUHT, PpUGOPMHHT);
Teopun u 3aKOHBI, 3aKOHOMEPHOCTH,
MUPOBO33PDEHUYECKME 3HAHMS, JIEKallMe B OCHOBE

IMIOHUMaHWA NPUIUHHOCTU U CUCTCMHOCTU XUMHUYCCKUX
HBJ'IeHPIfI, COBpPCMCHHBIC TIIPEACTABJIICHHUA O CTPOCHUU

BCIIICCTBA Ha dTOMHOM, MOJICKYJISIPHOM )51
[HAIMOJICKYJISIPHOM YPOBHAX; MNpEaACTaBJICHUA 0
MEXaHHU3MaXxX XUMHUYCCKUX peaKHHfI,
[TCPMOAUHAMHUYCCKUX u KHHCTHYCCKHUX

BAKOHOMCPHOCTAX HX IMPOTCKaHUA, O XHUMHYCCKOM|
[PABHOBCCHUU, NUCIICPCHBIX CUCTCMAX, (baKTOHOFI/I‘-ICCKI/IC
CBCICHHUA O CBOﬁCTBaX, COCTaBC, IIOJYUCHUU U
0e30IMacCHOM HCII0JIb30BaHHUHU BaXKHEHIITNX

- OCHOBHBIC 3aKOHBI
XHUMHU,

- OCHOBHBIC KJIACCHI
HEOPraHWYeCKuX |
OpraHUYECKUX
COCUHECHUI;

- CBOMCTBa
OCHOBHBIX KJIaCcCOB
OpraHUYECKUX u
HEOPraHUYEeCKUX
COCIMHCHHUI;

- peakuu
onpeeaeHus
HEOPraHWYeCKuX U
OpraHUYECKUX
BEIIECTB B
OMOJIOTrHYSCKUX
00BEKTaX;

- TEXHOJIOTHIO
BBITIOJTHCHUS
peakuui
B3aMMO/ICHCTBUS
XAMUYECKHX
BCIIECTB.

[lepronnueckuii
[YCTHBIM OIIPOC

— HaOmronenue u
OLICHKA Ka4uecTBa
[paboT Ha
1a0opaTOPHBIX U
[PAKTUYECKUX
BaHATHAX

— KoHTpoab
CaMOCTOSITEIILHO
i1 paboThI

— DK3aMeH




HEOPTaHUYECKUX W OPTaHWYECKHX BEUIECTB B OBITY H
[PAKTUYECKOW  JEATENIbHOCTH  YeJOBeKa;  OOIIHX
HAYYHBIX MPUHIAIIAX XUMHUYECKOTO MPOU3BOACTBA (HA
[puMepe TPOU3BOJICTBA CEPHOW KHCIOTHI, aMMHaKa,
MeTaHoIa, mepepaboTKu HEPTH).

3. KOHTPOJILHO-OIICHO‘IHBIG MaTepHuaJibl TEKYHIEr0 KOHTPOJIsA

B kauectBe KOHTPOJIbHO-OLCHOYHBIX MAaTCPUaIOB TEKYIIETO KOHTPOJIA UCIIOJIIB3YIOTCA:

3.1. llepuoauueckuii yCTHBIN ONpoc

Pa3zgen 1 OcHoBHBIE 32KOHBI XUMHUH

HcTopust pa3BUTHS XUMUH.

Merton nonypeaxkuuii.

TemmoBoit 3 (PEeKT XUMUIESCKIX PEAKITHIA.
DOKBUBAJICHT COJIU, OCHOBAHUS, KUCIIOTHI.
CtpoeHHe KOMIUICKCHBIX COSTHHCHHU.
MeToJ 31eKTPOHHO-HOHHOTO0AIaHC a.
[Topsiok 3amoiHeHHsI SIIEKTPOHHBIXOpOUTATICH.
Bopopoauslii mokazareinb pacTBOPOB
OCOOEHHOCTH CTPOCHUS aTOMOB d-3JIEMEHTOB.
0. Metoasr onpenenenus pH cpenpl.

11. Buasl XMUMHYECKOU CBSI3H.

12. Teopus OBP.

13. Kitaccel HEOpraHMYECKUX COCTUHCHHM.

14. Bunel ruaponusa.

15. Bausinue cpensl Ha npotexkanue OBP.

16. Bunbl KOHIIEHTpAILIUH.

17. YcnoBus nporekaHus XUMHUYECKUX PEeaKIU.
18. IpaBuno Xynaa, npasuio Kieukosckoro.
19. BogopoHast U MeTaJUTHYECKas CBA3b.

20. Teopus ANMEKTPONTUTUYECKON TUCCOLIUAIINH.
21. JTucconmanus, KOHCTaHTa JTUCCOIHAIIHH.

22. T'uaponus, KOHCTaHTa THAPOIU3A.

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

BOoo~NoOR~WDNE

25.  CrocoOBI OJTydeHUs COJICH.

26. KoBaneHTHast 1 MOHHAS CBS3b

27. Knaccudukanum XuMUYeCKUX peaxiiui
28.  TI'maponus, crynenu ruaponusa, pH couneit.

29.  Bwujasl KOHIIEHTpAITUH.

Pa3znen 2 Heopranmueckasi xummusi.
1. KakoBa snekTpoHHast KOHQUTrypalus aTOMOB 3JIeMEHTOB 7-i rpynmnbl? Kakue creneHu
OKHCJICHUA XapaKTCPHbI JIA OTHUX DJIEMEHTOB? HpI/IBe)II/ITe IMPUMEPHBI COGHI/IHeHI/Iﬁ OTHUX
AJIEMEHTOB B PA3JIMYHbBIX CTENIECHSIX OKUCIIECHHUS.



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

3. Kakue u3 mepeuncieHHbIX coeluHeHuid BeTpeuarotess B mpupoae: NaF, CaF2, NaCl,
HCI, KCIO3, Br2, NaBr, NaBrO4, Nal, NalO3? Kak moiy4aroT rajore¢Hbl B BHIE MPOCTHIX
BEIIECTB B IMPOMBIIUIEHHOCTH W B Jaboparopuu? Hamummre ypaBHEHHS COOTBETCTBYIOLIMX
peaKIui.

4. Kak M3MEHSIOTCS OKHUCIUTEIbHBIE CBOicTBa B psny raimoreHoB F2-CI2-Br2—12?
[TpomtrocTpupyiTe 3Ty 3aKOHOMEPHOCTh IPUMEPAMU XUMUYECKUX PEaKLUi.

5. B 4eMm nposBISIOTCS 0COOCHHOCTH (PTOpa MO CPaBHEHUIO C JAPYTUMH TajJOreHamMu?
JUis  OKMCIMTENbHO-BOCCTAHOBHUTEIBHBIX IPOLIECCOB  HAMMIIUTE AJIEKTPOHHO-  HOHHBIE
YpaBHEHUS MOIYPEAKIIHA.

6. Kak w3mensercs B psay ranorenoBogopogoBHF-HCI-HBr-HI: a) wexaromuoe
paccrosinue, 0) MPOYHOCTH CBSI3HU, B) KUCIOTHBIE CBOKWCTBA UX PACTBOPOB B BOJE?

7. Kak M3MEHSIOTCS BOCCTAHOBUTEJBHBIE CBOICTBA B psiay rajnoreHoBoaopogoBHF-HCI-
HBr-HI? IIpownntoctpupyiiTe 3Ty 3aKOHOMEPHOCTH IPUMEPAMU XUMHUECKUX PEAKLIUM.

8. Kak momywaroT ranoreHBonopoisl? [l OKUCIUTENBHO- BOCCTAHOBUTEIIBHBIX
IPOIIECCOB HAMUIIUTE 3JIEKTPOHHO-UOHHBIE YPAaBHEHHS MOTYPEAKIIHA.

9. Kak ramorensl pearupyroT ¢ Bojoi? Hanummure ypaBHEHUS COOTBETCTBYIOILUX
peakuui. Jaiite onpeneneHue peakiuy JUCIpOIOPIUOHUPOBAHMSL.

10. KakoBO MpOCTPaHCTBEHHOE CTPOEHHE aHHOHOB okcokucioT xjopa 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
KOHIIEHTpauuei 0yaer 6onblie, mouemy?

13. Kak mensitotcst okuciautenbHbie cBoiicTa B psaay HCIO-HCIO2-HCIO3-HCIO4?

14. ComoctaBbre 1m0 psay okcokucaotHCIO3-HBrO3-HIO3: a) okucaurenbHbie
CBOIiCTBa, 0) KHCJIOTHBIE CBOMCTBA, B) TEPMHMUECKYIO YyCTOMUMBOCTH. [IpuBeaute mnpumepsl
B3aUMOJICHCTBUA ATUX KUCIOT ¢ |12. Hanuimmre ypaBHEHNs COOTBETCTBYIOIIUX PEAKLIUH.

15. TIIpemtoxute crnocod mnomyuenuss KICI4e2H20, wucmons3yss B KadecTBe
enuHcTBeHHOTO McTouHuka xiopa KCl, a B kauecTBe eqMHCTBEHHOTO HcTOuHKMKa noaa — Kl. a)
Hanwmmure ypaBHEHHST BceX peakIMid W YKaXHTE YCIOBHS HMX mpoBeneHus. 0) Hamwmmure
YpaBHEHMsI peakUuil B3auMOJIEHCTBHUS 3TOTO0 COEAMHEHHsS C M30BITKOM BOJBI M C PAacTBOPOM
KOH.

16. IlpuBenure mnpumepsl (rajJoOreHHUIbl, OKCHIAbI, TUAPUABI) OJIM3KUX CBOWCTB
coeMHEeHU Oopa W KpEeMHHS W Pa3liUuvs B CBOWCTBAX OJHOTHUIHBIX COCIMHEHUH yriepona.
Hanummmre ypaBHEHHsI COOTBETCTBYIOLIUX PEAKLIUH.

17. O0BsicHUTe, MOKHO JIM XpaHUTh TUIaBUKOBYIO kucioTy (HF) B crexnsuHo# mocyne?
ITouemy

18. IlpemnoxuTe HECKOJIBKO CHOCOOOB IEpeBOJa B pacTBOpUMBIE 2-4 COEAMHEHUS
okcuna kpemuust SiO2. Hamuimure ypaBHEHHs BCeX MPEATIOKCHHBIX BaMu peakiuii, ykaxuTe
YCIIOBHS X TIPOBE/ICHUSI.

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

20. UsBectHo, uTOo B psaxy 3nemeHtoB Si, Ge, Sn, Pb ycroiunBOCTh COEIMHEHHI B
HU3MICH TI0J0KHUTEIBHON CTETIEHN OKHUCIICHHUS yBEeTHIUBaeTcs. JJokakuTe ypaBHEHUSIMH.

21. IoarBepaute ycroiunBocth P2+ ypaBuenusimu peaxiu PhO2 ¢ HCI. Tlpusenute
npuMmep Japyroil rpymnnsl Ilepmonuueckoi CHCTEMBI, B KOTOPOM CYIIECTBYET Takas Ke
3aKOHOMEPHOCTb.

22. OObscHUTE, MoYeMy s pasjaeicHus cMmecd cyiabbumaoB PbS u Sb2S3 moxHO
ucronp3oBath pactBopbl cynbhuma (NH4)2S wmm nomucyneduma (NH4)2S2. Hamwmmmre
YPaBHEHHSI COOTBETCTBYIOIINX PEAKIIHH.

23. Hanumute ypaBHeHue peakiuu B3anmoeiicteus Na2[Sn(OH)4] ¢ Bi(OH)3.



24. Hcnone3ys B KadecTBe IMpuUMepa IMHK M MeIb, HANHUIIUTE YypaBHEHUS
B3aMMO/JICUCTBUS METajlIa C @30THOM KUCIOTOM pa3iMyHON KoHUeHTpauu: 2, 30, 60%.

25. Kak M3MEHsIOTCS BOCCTaHOBUTENIbHBIC cBoiicTBa B psgy NH3-PH3-AsH3-SbH3-
BiH3? IloarBepanTe OTBET MpUMepaMu XUMHUYECKUX peakiuii. Kak moayuaror PH3 u SbH3?

26. B tpex mpobupkax 0e3 3TUKETOK HaxosaTcs pactBopsl coieii: NaH2PO2, Na2SO3 u
Na2H2P207. IlpennoxuTe XUMHUYECKHH CIIOCOO OMpEIEICHUS COACPKUMOIO  Ka)Iou
npobupku. Hanummre mnocrnenoBaTebHO YpaBHEHMsI BCEX IPEMJIOKEHHBIX Bamu peakuuili u
YKa)XHUTe, HA OCHOBAaHMH KaKHUX CBOWCTB BbI pacro3Hanu Kaskayro U3 COJeH.

27. Kakue mnporieccsl mpoTekaroT npu B3aumozeiictsuu BF3, BCI3, SiF4, SiCl4 ¢ Bonoii?
Kakune xommiiekcHble 4acTHIbl 00pa3yroTcsi BO GTOPUAHBIX pacTBopax? Hamuiurte ypaBHEHHS
COOTBETCTBYIOIMX peakuuid. KakoBa peakius cpeasl noaydyuBLInxcs pactsopos: pH7?

28. U3BecTHO, 4TO B psaay 3aeMenToB P-AS—Sb—Bi ycToiunBOCTh cOeTMHEHNI B BBICIIIEH
CTETIeHU OKHCJICHUs yMeHbIIaeTcs. KakoB cocTaB coemuHeHn, 00pa3yromuXxcs IpH TOPEHUH Ha
BO3ayxe Qochopa, MbIlIbIKa, CypbMbI, BUCMYTa?

29. Kak wMeHstoTcs — OKMCIMTENbHble  cBoiictBa B psagy  HNO2-HNO3?
[TpoummtocTpupyiiTe OTBET MpUMEpPaMU XMMUYECKUX PEaKIMil pa30aBlIC€HHBIX PACTBOPOB ITHUX
KHACJIOT C OAHMM W TEeM >K€ BOCCTAaHOBUTENIeM. Hamummre 3IIeKTpOHHO-MOHHBIC YpaBHEHHS
MOJIypeaKkui

30. Kakue nporueccs porekarot npu B3aumoaeiicteun BF3, BCI3, SiF4, SiCl4 ¢ Bogoii?
Kakue xommiiekcHble 4acTHIbl 00pa3zyroTcsi BO GTOPUAHBIX pacTBopax? Hamuiurte ypaBHEHHS
COOTBETCTBYIOIMX peakuuil. KakoBapeakuuscpenpinoayyuBmxcspactsopos: pH7?

Paszjnen 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 M30MEPHSL.

6. [TpaBuia coBpeMeHHON MexayHapoHoi HomeHKIaTypsl MFOITAK.

7. CrpoeHue >I€KTpOHHOW 000JI0uKM aroma yriepona. ['mOpummzanus. Tumbl
XUMUYECKUX CBSI3€H, UX CBOMCTBA.

8. Ankanpl. ['oMonoruueckuii psii, CTpOEHUE, U30MEpUsi, METOAbI IOTyUYEHHUSI.
®duznyeckre U XUMUYECKHE CBOMCTBA, TPUMEHEHHUE. DIIEKTPOHHOE CTPOCHHUE.

) Anxensl. ['omonormveckuii psia. M3omepusi: CTpyKTypHass M MPOCTPAHCTBEHHASI.
CriocoOb!I noy4eHus1, CBOMCcTBa. DIEKTPOHHOE CTPOEHUE JBOMHOM CBSI3H.

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

11. AnkuHbL. ['OMONIOrMUYECKMI psAZ, CTPOEHHME, M30MEPHs, METOIbI TOIYyUEHHUS,

¢u3nyeckue W XMMUYECKHE  CBOMCTBa, TMpPUMEHEHHE. OJEKTPOHHOE  CTPOCHHUE
TPOWHOM CBSI3U.

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

13. Cruprel.  [IByxatomusle. IlpeacraBurenu. HomeHnknarypa, MeTOAbI MOIYy4EHUS,

XUMHUUYECKUE CBOMCTBA, IPUMEHEHUE.
14. Comptel.  Tpéxaromuble. HomeHknaTypa, MeETOIbl  TOMYYEHHs, XHMHUYECKHE
CBOWCTBA, TIPUMEHEHHE.
15. Ampaerunpl.  Onpenenenue. ['OMONOTMUYECKHI Psii  TPECTBHBIX — allbJACTHIIOB,
HOMEHKJIaTypa, U30MEPHsI, METOIbI ITOTyYECHHUSL.
16. Ampneruner.  Ompenenenue. ['OMONOTWYECKHMIA PsiT  TPENENBHBIX — AbICTHIOB.
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. ['oMomorunyeckuii psij KETOHOB, HOMEHKIIATYpa, U30MEPHsI, METOIbI
MOJTyYCHHUSL.

19. Kap6onossie kucioTel. OTHOOCHOBHBIC MpeaebHble. Onpenencaue. [ oMomorudaeckuit psij,
HOMEHKJIATYpa, U30MEPHUsL, METO/IbI TTOTyUCHHSL.

20. Kap6onoBsie kuciotbl. OTHOOCHOBHBIC TipeenbHbie. OnpeneneHue. [ 'oMoorndeckuii psi,
HOMEHKJIaTypa, u3oMepHst. XUMHYECKUE CBOKCTBA. [ [puMeneHue.

Pa3nen 4 Hauana XuMU4eCKOro aHAaIu3a
Knaccudukanus MeTo0B aHamu3a.
OcHOBHBIC TIOHATHS U XapaKTEPUCTHUKA B KAUECTBEHHOM aHaJIH3e.
Knaccudukanus MeTo0B aHammu3a.
Buzsl kauecTBEHHOr0 aHaJINA3a.
OcHoBHbIE TPeOOBAHUS K AHATUTHUYECKUM PEAKIUSIM.
Ktl rpynmnsl. Pearent. XapakrepHble peakiiui.
Ktll rpymnmel. Pearent. XapakTepHble peakiuu.
Ktl rpynnel. Pearent. XapakTtepHbie peakiiiu.
Anl rpynnsl. Pearent. XapaktepHble peakiiu.
. Anll rpynmel. Pearent. XapakTepHble peakuu.
. Anlll rpynmel. Pearent. XapaktepHbie peakiiuu.
. OcOOEHHOCTH aHATUTUICCKUX PEAKITUI M CIIOCOOBI UX BBIITOJIHECHUSI.
. JJabopaTopHoe 000pyZ0BaHHE U TEXHUKA ITPOBEICHUSI KAYECTBEHHOT'O aHAIIM3A.
. O011ne NoHATHS KOJIMYECTBEHHOro aHanu3a. Ero 3amauu.
. CoBpemenHas kiaccuuKalus METOI0B KOJTMUECTBEHHOTO aHaIH3a.
. JlJabopaTopHoe 000py0BaHUE U TEXHUKA TPOBEICHUS KOJIMUYECTBEHHOTO
aHaiM3a.

CoNoOA~WNE

Tl e S N SE S T
OO~ WNEO

KpuTtepun onieHKH yCTHBIX OTBETOB

KauecTBeHHas oneHka
Kpurepun o0pa3oBaTeNbHbIX
pE3yJIBTAaTOB

OTBeThl Ha BOIPOCHI JaHbl B TIOJHOM 00bEME, BBHICKA3bIBAHUS
CBA3HBIC W JIOTMYHBIE, HCIIOIb30BAHA Hay4yHas JIEKCHUKA, OtinyHO
IIPUBEJICHBI IPUMEPHI.

BOHpOC PAaCKpbIT HE€ B IIOJHOM O6’LCM€, BBICKA3bIBAHUS B
OCHOBHOM CBA3HBIC W JIOTUYHBIC, MCIIOJIb30BaHAa HaydHas

Xopomro

JEKCHKa, TMpuBeAeHbl nOpumepbl. OTBETHI Ha  BONPOCHI
CI/IFHaJII/I3I/Ipy10T O HAJIMYNn HpO6J’I€MI)I B ITIOHUMAaHHWUU TCMBI.
OTBeTbl Ha BONPOCHI B 3HAYUTEIBHON CTENEHU 3aBHUCIT OT
MOMOIIIM CO CTOPOHBI  TPEMOaBaTEIIsI. Bricka3biBaHus

VY 10BIETBOPUTEIIHHO
HECBSI3HBIE U HeJornuyHble. HayuHast nekcrka He MCHoJb30BaHa,
MIPUMEPEI HE IPUBEIECHBL.
OTBETHI HAa BOIPOCHI OTCYTCTBYIOT. HeynosnersoputenbHo

3.2. IIpumep 3a7aHM il KOJVIOKBHYMA

KosutokBuym 1




Bapuanr 0

1. VYcnoBus nporekaHus XMMHUUECKUX PEAKLIUM.

YcioBus HEOOPATUMOCTH XUMUYECKUX PEaKIHil.

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

4. HanwmuTe MOJHYIO 3JEKTPOHHYIO (POpMyTy, pachpeleinTe BaJICHTHBIE JJICKTPOHBI 1O
KBAHTOBBIM SYEWKaM, YKaKUTE BO3MOKHBIC CTEIIEHU OKHCIICHUS, OKCHIbI, THIIPHJBI,
TUAPOKCH/IBI, KUCTIOTHI U cOJu Jyist anieMenta Ne 30

5. AsS(OH)3+H3POs=.... Hanumure ypaBHEHHsS pEaKIUi IOJIYYEHHS BCEX BO3MOXKHBIX
coJieil B MOJICKYIISIpHOM U HOHHOU opme. HazoBure comu.

no

KonnoxkBuym Ne2
Bapuant NeQ

Knaccudukanus comneit B ruapoiunse

Kak mensirorcst okucnutensabie cBoiicta B psiry HCIO-HCIO2-HCIO3-HCIO4

Kakoe konruecTBO BelecTBa KUCIOPOoa HEOOXOAUMO AJisl CTOpaHus 54 T anmtoMuHus?
Kakas macca okcuia aroMuHUsL 00pa3yeTcst Ipy B3auMOoIeHCTBUH aimtoMuHus ¢ 0,5 MOJb
kucnopona? Paccumrait pH pactBopa rumpokapOoHaTa Kallvs, €CIM KOHIICHTpAIHs
nonos OH™ 0,0003 mob/n

5. Hamummte ypaBHeHHS peakiuil M 3JIEKTPOHHO-HUOHHBIC YpaBHEHUS MONypeakUuid s
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 TIOTY4YEHUSI.

IIpaBriio MOpKOBHUKOBA.

Haszoure coequnenue no MFOITAK:

HOOC - CH; — C—-CH2—- COOH
|

~w

OH

COOH
5. Hanmmmre rpaduyeckyro popMyiTy SHTapHOM KUCIIOTHI.

KosstokBuym Ned
Bapuant Ne0
Knaccudukanmst MeTo 0B aHaM3a.
Buibl KauecTBEHHOTO aHAIU3A.
Ktl rpynmel. Pearent. XapakrepHble peakiiiu.
Anl rpynnsl. Pearent. XapakTepHble peakiuu.
JlabopaTropHoe 000py10BaHNE U TEXHHUKA MPOBEACHUS KaueCTBEHHOTO aHaIM3a.

asrONE



Kpurepun oieHk# KoJI0KBUYMA

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

3.3. OneHka BbINOJHEHHBIX MPAKTHYECKHUX M JIA00PATOPHBIX padoT, KOHTPOJIb
CAMOCTOSITE/IbHOI PadoThI

OrneHka BBINOJIHEHHBIX TPAKTHYECKUX M Ja0OpaTOpHBIX pabOT BKIIOYAET OILECHKY
Ka4yecTBa pPELICHMs 3a/ad M BBIYMCICHUH J1a00paTOpHBIX PabOT, B XOAE KOTOPBIX CTYAEHT
JIOJDKEH IPOJAEMOHCTPUPOBATh 3HAHMS TEOPETUYECKUX OCHOB IIPEUIaraéMbIX pPa3felioB,
HPOSIBUTH NIPAKTUYECKHE HABBIKY BBINOJIHEHUS JJaOOpaTOPHBIX padoT U pelieHus 3a1ad.

Kpurepun onenuBanus:

— «OTIMYHO» — CTYIEHT 3HaeT IOCJIEAOBaTEIbHOCTh BBINOJHEHUS  3aJaHus,
BBIIIOJIHEHHBIE IPAKTUYECKUE 3aJjaHus U Jab0opaTopHble pabOThl COJIEPKAaT BCEM HEOOXOIUMbIE
YCIIOBHOCTHU U TpeOOBaHHUS;

— «XOpOIIO» — CTYAEHT 3HAaeT TpeOOoBaHHS K O(GOPMIICHHUIO JIAOOPATOPHBIX paboOT H
PELICHMIO 3a/1a4, OJJTHAKO UMEIOTCS HE3HAUUTENIbHbIE HETOUHOCTH NPHU UX 0(OPMIICHUH;

— «YIOBJIETBOPUTEIBHO» — CTYACHT HMMEET IOHATUSA O INPABWIAX PEIICHMS 3a1ad U
BBINOJIHEHUS JTa0OPAaTOPHBIX PabOT; BBHIOJHEHHbIE PAOOThl UMEIOT HEKOTOPblE HETOYHOCTH U
OIIMOKH MIPU BEIYUCIICHHSX.

— «HEYJOBJIETBOPUTENIBHO» — IMPAKTHUYECKHE 3aJaHusi U J1abopaTopHble pPabOThl He
COOTBETCTBYIOT TPEOOBAaHUSM BBIIIOJHEHHUS, PACUETHI IMEIOT 3HAYUTEIBHBIC OITHOKH.

Ouenka 3a cemecTp
CemecTpoBasi OLlEHKa ONpeAeNseTcs Kak OKPYIJIEHHOE J0 LEeJNOro 4Yucia cpejnHee

apru(MeTHUECKOe OLIEHOK TEKYILEro KOHTPOJIs, MOJTYYCHHBIX B TEUEHHUE CEMECTpA.
4. KOHTPOJILHO-0LICHOYHBIC MATEPHAIbI 1JIsl IPOMEKYTOYHOM aTTeCTANMHA

VY4eOHBIM MIaHOM 0 AUCHUIUTNHE «XUMUSI» IPEIyCMOTPEHA IPOMEXKYTOUHAs
aTTecrauus B (hopMe IK3aMeHa.

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

MMHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUMCKON ®EJIEPALIMU

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

Kadenpa "EcrecTBeHHOHAYYHBIX TUCIUTUIAH" YTBEPKIECHO HA 3aCETaHUU



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

HanpaBnenue noaroToBKu:

HNuctpykuus:
1. BHUMaTenbHO IPOYTUTE 3a]JaHUE.
2. MakcumanbHO€ BpeMsl BBIIOJHEHUS 3a1aHust: 60 MUH.
3. Bbl MOeTe MOJab30BaThCsl KATbKYISTOPOM.

Busetr Ne O

1. Cnuptel. Onpenenenue. IlpenenbHble 0IHOATOMHBIE CHUPTHL. ['OMOJIOrHMUECKU ps,
HOMEHKJIATypa, U30MepHsi, METO bl MOTyUEHUSI.

2. 3aKOH COXpaHEHUS MacChl BEIIECTB.
3. Hamummure rpadudeckyro hopmyny ssHTApHOW KHCIIOTHI.
4. 3anmava. [IporieHTHasi KOHIIEHTpalMsl pacTBopa COsTHOM KUCTIOTHI 10% ¢ MIOTHOCTHIO
1,15 r/mn. Onpenenute MOJISPHYIO KOHIIEHTPALIUIO PACTBOpA.
IIpenonasarens 3aB. kadeapoii

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

37.

41.

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

Hcropus pa3BUTHS XUMUH.

Merton nonypeaxkuuii.

TennoBoit 3QPeKT XUMUISCKUX PEAKITUH.
DOKBHUBAJICHT COJIM, OCHOBaHMS, KUCIIOTHI.
CrpoeHre KOMIUIEKCHBIX COCTUHCHH.

MeToa 31eKTpOHHO-HOHHOT00AITaH a.
[Topsiiok 3anoTHEHUS AIIEKTPOHHBIXOPOUTATICH.
Bopopoansiil nokasaresb pacTBOPOB
OCo0eHHOCTH CTPOCHHUST aTOMOB (-3JIEMEHTOB.

. Meroap! onpenenenus pH cpeasl.

. BUapl XuMHU4eckon CBS3U.

. Teopust OBP.

. Kitaccel HeopraHmueckux COeIMHEHUM.

. Bugel runponusa.

. Bnusnue cpenpl Ha npotexkanue OBP.

. Buapl koHUEHTpaLIMiA.

. YCc0BUS IPOTEKaHUS XUMUYECKUX PEAKIUH.

. IIpaBuno XyHna, npasuiio KiieukoBckoro.

. Bomopoanas u metainnyeckas CBs3b.

. Teopus 27IEKTPOIIUTHYECKON JUCCOLMALIUY.

. Auccounanus, KOHCTaHTa AUCCOLIUALIMH.

. I'maponns, KOHCTaHTa THAPOIIU3A.

. Ilepnoauueckas cucrema JI.11.Meneneena.

. Bugel conen.

. CriocoOsI mostydeHus cosei.

. KoBaneHnTHas u noHHas cBs3b

. Knnaccudukarmm XxuMudeckux peaxiuit

. I'mpponus, crynenu ruaponusa, pH conei.

. Bupl KoHLIEHTpaLMii.

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

. Fomonornueckuit  psi,  YrIeBOAOPOAHBIA  paaukan,  (YHKUIHMOHAIBHBIE  TPYIIIHL

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

XUMHUYECKUX CBSI3EH, UX CBOMCTBA.

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

Anxenbl. ['omonoruueckuii psna.  M3omepus: CTpyKTypHas W IPOCTPAHCTBEHHASI.
CriocoObI TToTydeHus1, CBOMCTBA. DJIEKTPOHHOE CTPOCHHE JBOMHOM CBSI3H.

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

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

¢usnueckue M XMMHUYECKHE CBOMCTBA, MpPHUMEHEHHE. OJIEKTPOHHOE CTPOEHHUE
TPOMHOM CBSI3U.

Cmuptel.  Omnpenenenue. [lpenenbHble  OmHOATOMHBIE — CIUPTHL [ OMOJOTHYECKHIA
psn, HOMEHKJIATypa, HW30MEpHUs, METOAbl IIONY4YCHMs, XUMHUYECKHE CBONCTBA,



42.

43.

46.

47.

49,

MIPUMEHEHHE.
Crouptel.  JIByxatomuble. [IpencraBurenn. HomeHnknarypa, METOAbl  IOJYyYCHUS,
XUMUYECKUE CBOWCTBA, IPUMEHEHNE.

Crouptel.  Tpéxatomuble. HomeHknarypa, MeToAbl MONYYEHHUS, XUMHYECKHE
CBOWCTBA, IIPUMEHEHHUE.

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

HOMEHKJIaTypa, U30MEPUsi, METO/IbI TTOTyYCHHUSL.
Anpaeruael.  Onpenenenue. ['oMonoruueckuii  psii OPEAETbHBIX — AJIbJIETHIOB.
XUMUYECKHE CBOWCTBA /PEaKIX PUCOSANHEHUS, OKHCIICHHS/ .

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

Keronsl. Onpenenenue. ['omonoruueckuii psja KeTOHOB, HOMEHKIIATypa, H30MEPHsl, METOIbI
MOJTyYCHHUSI.

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

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

Kpurepun onenuBanus

busier comepxuT nBa TeopeTHyecKux Bompoca u 2 3agaun OleHuBaHUE MPOU3BOJUTCS 110
Ka)KZ0oMYy BoIipocy Ouseta. OTBEThI BOIPOCHI OIIEHUBAIOTCS CIEAYIOINUM 00pa3oMm:

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

3aj1a4— 5 0aJlIoB;

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

HesepHerii oTBeT/0TCYTCTBHE OTBETA — 2 Oaa.
HToroBasi omneHKa MO HK3aMEHY OIpeNeNseTcsl Kak OKPYIJIEHHOEe 10 LEJIOro dYucia

cpennee apudMeThyeckoe OalIoB CEMECTPOBOM OIEHKM (TEKYIIEro KOHTPOJIA) M OauioB IO
Ka)KIOMY BOIIpOCy Ouiera.

BOoo~NoOR~WNE

0.
. [lepuoanueckas cucrema [[.M1.Menneneena.
12.
13.

BapuanTsl 3a1aHui
Bomnpocs! k 3a4eTy mo AMCHUIINHE «XMMUD)

TennoBoii 3QPeKT XUMUIECKUX PEAKITUH.
Teopus OBP.

[Topsinok 3anoHEHUs JIEKTPOHHBIX OpOHUTaeH.
Bonopoanslii mokasarenb pacTBOPOB.

Buabsr XuMHUdecKou CBS3H.

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

Knaccugukarus coneit.
OcHoBHbBIE TTOJT0KEHUsI Teopun byTiepona.



14. T'omonoruueckuii psij1, yriaeBoJOPOIHbIN paguKai, (PyHKIIMOHAIBHBIE TPYIIIHL.

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. [lpenenpHble  OAHOATOMHBIE — CIUPTHL. | OMOJIOTMYECKUIA
P, HOMEHKIIATypa, U30MEpUsl.

OTtBeThI K 3a4€Ty 0 TMCHHUILINHE «XHUMHUS»

1. TemnoBeiM 3(h(HEKTOM XUMHUECKOHN peaKIny HA3bIBAETCSI KOTUYECTBO TEILIOTHI,
BBIZIC/IMBIICECS (WJIM TIOTJIOTHBILEECS) B XOJE PEAKIMU MU OTHOCMMOE K 1 Moib

popearupoBaBllero (uiaum oOpas3oBaBiuerocs) BemiecTBa. TemnoBol 3¢dexkr o0o3Hauaercs
OykBoil Q wu, kKak mnpaBwio, usMmepsercs B K/[x/Monb wianm B kKkai/monb. Ecnu peakuus
IpoucXoauT ¢ BblaeneHueM Ttemina (Q > 0), oHa Ha3bIBaeTCs SK30TEPMHUUYECKOM, a €CIIH C
noryiomenrem terma (Q < 0) — 3HIOTEPMUIECKOIA.

2. OKucneHue — IpoIiecC OTIAa4M dJICKTPOHOB. BemecTBa (aTrom, MoJIeKysa, HOH), KOTO-
phie OTJAIOT DJICKTPOHBI, HA3bIBAIOTCS BOCCTAHOBUTEISIMHU. B mpoliecce peakmmsi BoccTa-
HOBUTEJIb OKUCIISCTCS, @ 3HAYCHUE CTCIICHN OKUCJICHUS TOBBIIIACTCS.

TUIMHYHBIMH BOCCTAHOBHUTCIISIMHU SIBJISFOTCS:

a) MeTajutel, Bogopo, yriaepoxa, CO, HzS, SOz, HoSO3 u conu cepHUCTO# KUCITOTHI;

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

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

') COJIM, B KOTOPBIX CTETNIEHb OKUCIEHHUS Yy KaTHOHOB MOxkeT Bo3pacTaTh: SnClz, FeSOs,
Cr2(S0a)3;

1) OpTaHUYEeCKUE COCTUHEHUS: CITUPTHI, AJIbJIETU/IbI, MypaBbHHAS U I[aBelieBast KUCIOTHI,
IJIFOKO3a.

Boccmanoenenue — mporiecc TPUCOEIUHEHUS DJIEKTPOHOB. BemiecTtBa, KoTopbIe
MPUCOSAWHSIIOT JJICKTPOHBI, HA3bIBAIOTCS OKHUCHUTENssMUA. B mpomecce OBP  okucmutens
BOCCTAHABJIMBACTCS, 3HAUCHHE CTEIICHU OKHUCJICHUS ITOHIDKACTCS. THUIMYHBIMH OKHCIUTCISIMHU
SIBJISIFOTCSL:

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

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

B) okcuabl metamioB: CuO, Ag,0, PbO2, CrOs, MnOg;

r) xsopun xenesa (I1I) FeCls, runmoxsioputsl, X0pathl U NepXaopaThl.

3. IIpuHIUN MUHUMYMa JHEPrHU: U3 MHOXXECTBA BO3MOYKHBIX COCTOSIHUHM IJIEKTpOHA
peanu3yercsi To, B KOTOPOM SHEpPrus aToMa MHHHMMAalbHA. DTOT MPUHIMII KOHKPETU3UPYETCS
npaBuiamMu KireukoBckoro.

1). 13 MHOecTBa CBOOOAHBIX OpOMTAJel 3JEKTPOH 3ailiMeT Ty, IJie MEHbIIE 3HAUEHUE
cymmsI (n+L).

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

Hpunmun [Mayam: B atoMe He MOTYT OJTHOBPEMEHHO HAaXOAUTHCS 3JIEKTPOHBI, COCTOSIHHE
KOTOPBIX OIHCHIBACTCS OJWHAKOBBHIMH 3HAYCHHSIMH BCEX KBAHTOBBIX umcen. CleicTBue: Ha



OHOW OpOMTATM MOTYT HAaXOJUTHCS MAKCUMYM JIBa D3JEKTPOHA, Yy KOTOPBIX 3HAYEHUS
Ms00s3aTeNTbHO PA3IMYHBI.

IIpaBuio I'yHaa: npu 3anoJIHEHUM MOLYPOBHS MOJYJb CYMMBI CIIMHOBBIX KBaHTOBBIX
Yrces AJIEKTPOHOB JIOJDKEH OBITh MAaKCHMaJbHO BO3MOKHBIM. Ha mpakTHKE 3TO BBIMOIHSACTCS
MOCJIEIOBATEIbHBIM pa3MeIIeHHEeM Ha KaXJOoW OpOWTanM MOIYypOBHSA CHadala IO OJHOMY
AJIEKTPOHY C MapaJUIeTbHBIMU CIIMHAMH, @ 3aT€M 110 BTOPOMY C aHTUIAPAILICIIbHBIMU CITMHAMH.

4. Bonmopoaublii mokasareib — pH — 3T0 Mepa akTHUBHOCTU (B ciiyyae pa30aBJICHHBIX
pacTBOpPOB  OTpa)kaeT KOHLEHTPAlLMI0) HOHOB BOJOpPOJAa B pacTBOpPE, KOJIMYECTBEHHO
BBIpaXKarollasi €ro KHUCIOTHOCTb, BBIYUCIIAETCS KaK OTPULIATENbHBIN (B3ATHII ¢ OOpaTHBIM
3HAKOM) JIECATHYHBIA JOrapu(M aKTHUBHOCTH BOJOPOIHBIX MOHOB, BBIPAKEHHOW B MOJIAX Ha
JUTP.

pH =—1g[H"]

5. XumHYecKkas CBSI3b — O3TO B3aUMOJIEUCTBHE YacTull (aTOMOB, HOHOB),
OCYIIECTBIISIEMOE ITyTeM 00OMEHa AJIEKTPOHAMH. Pa3in4aroT HECKOIbKO BUIOB CBS3H.

1)KoBaneHTtHast cBsi3b oOpa3yercs B pe3yibTaTe OOOOIMIECTBICHHS JJIGKTPOHOB (C
o0pazoBaHHEM OOIMMX JJEKTPOHHBIX I1ap), KOTOPOE IPOMCXOIUT B XOJE IEpPEKPhIBAHUS
AJIEKTPOHHBIX 007aK0oB. B 00pa3soBaHMM KOBaJEHTHOHM CBSI3U y4aCTBYIOT 3JIEKTPOHHBIE oOiaka
JIBYX aTOMOB.

a) KoBanentHas HemoJisipHas CBsS3b 00pa3zyercs MEXIy aroMaMd HeMeTalljla OJHOTO U
TOTO Jiee XUMUYECKOTO0 3JIeMeHTa. Takyro CBsI3b UMEIOT IPOCTHIE BemlecTBa, Hampumep O2; N2;

0) KoBasieHTHas moJisipHasi CBSI3b 00pa3yeTcss MeXKAy aTOMaMHU Pa3IMYHBIX HEMETAJUIOB.

2)1oHHOii Ha3bIBa€TCA CBS3b MEXKIYy HOHAMH, T. €. 3apSOHKCHHBIMH YaCTHUIIAMH,
00pa30BaBIIMMUCS U3 aTOMa WM TPYIIbl aTOMOB B pe3yJbTaTe MPUCOCIUHEHUS] WA OTAAud
3JIeKTpOHOB MOHHAsI CBSA3b XapaKTepHa JJIs COJICH U MIeIoueH.

Jl711 KOBaJeHTHOM HEMOJIAPHOM, TOJSPHON U MOHHOM CBSI3U OOIIMM SIBIISIETCS y4acTHUE B
00pa3oBaHUM CBSI3U BHEIIHUX 3JIEKTPOHOB, KOTOPHIE €11€ HA3bIBAIOT BaJCHTHBIMU. Paznuuune xe
COCTOMT B TOM, HACKOJBKO 3JEKTPOHBI, y4acCTBYIOIIHE B 0Opa3oBaHUM CBS3U, CTAHOBSATCS
obmumu. Ecnu 3TH 37€KTpOHBI B OJIMHAKOBOW Mepe MPUHAJJIEKAT 0O00OMM aTromMaM, TO CBS3b
KOBaJICHT-Hasl HEMOJSPHAS, €CIM 3TU JJIEKTPOHBI CMEIIEHbl K OJHOMY aToMy OoJblle, YeM
JIpyroMy, TO CBsI3b KOBaJIeHT-Has MOJsipHas. B ciywyae, eciam AJIEKTPOHBI, Y4acTBYIOIIHE B
00pa3oBaHUM CBSI3U, MPUHAAIEKAT OJHOMY aTOMY, TO CBS3b HOHHASI.

Merammueckasi CBsi3b — CBSI3b MEXKIY HOH-aTOMaMH B KPHUCTAJUTMYECKOM peIIeTKe
METAJIJIOB U CIUJIaBaX, OCYIIECTBIIAEMas 32 CUET MPUTSHKEHHUS CBOOOIHO MEepeMEIIaomuXxcs (1o
KpucTainy) anexktpoHoB (Mg, Fe).

6. B xumuu Bce MHOFOO6paSI/IC HCOPTaHNUYCCKUX BCHICCTB: MPHUHATO pa3AaciisATb HA IBC
Tpynmbel — TPOCThIE U cloXHbIe. [IpocThle BemiecTBa MOAPA3NESIOTCS Ha METaulbl U
HeMeTaIbl. A CJIOXHEIE — Ha MMPONU3BOAHLIC OT IIPOCTHIX, O6p&30BaHHBI€ nyTéM HX
B3aMMOJICHCTBHS C KHUCIOPOJIOM, BOJIOM U Mexay co0o0il. DTy Kinaccuukaiio HeOpraHHIECKUX
BEIIIECTB B BUJIE CXEMbI H300paXKaIOT CIEAYIOIINM 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 BCIICCTBA K MacCE pacTBopa.
MaccoBas mois HU3MCPACTCS B JOJIAX CAVMHUIBI UK B IPOLCHTAX!

]
W= —-—"
m
s . s
w(%) =— - 100%
e
rue:
. @ — MaccoBas JI0JIsl PaCTBOPEHHOTO BEIIECTBA B IOJIAX
. (%) — maccoBas J10Ji1 paCTBOPEHHOTO BEIIECTBA B IPOLIEHTAX
. M1 — Macca pacTBOPEHHOTO BEIIECTBA, T;
. m — obmas macca pacTtBopa (Macca pacTBOPEHHOTO BEIIECTBA IUIIOC Macca

pacTBOpHUTEIs) T.

8. K YCJIOBUAM BO3HUKHOBCHUS U ITPOTCKAHUA XUMHYECKOH pPeaKuu OTHOCHUTCH:

® T[pUBEJCHHME  pEarupyroUMX  BeleCTB B  CONPUKOCHOBEHHE  (KOHTAKT
pearupyomux BeIiecTs);
e HarpeBaHue J0 ONpeAeNEHHON TeMIepaTyphl;
®  OCBEIIICHHUE.
JUis Toro 4roObl BemlecTBa BCTYNMWIM B XHMMHMUYECKYH) DPEAKIUI0, OHM JIOJIKHBI
compukacaTeCsi Jpyr ¢ JpyroM. Jlug Jiydmiero KOHTakTa BEIIECTBA  M3MENBYAIOT,
NePEMENINBAIOT, PACTBOPSIOT UJIH MEPEBOAT B ra3000pa3HOE COCTOSIHUE.

9.  DJeKTpOJMTAMU HA3BIBAIOTCS Geulecmad,  pacmeopvl  KOMOpulX  001a0aiom
NeKmpuyeckou nposooumocmyio. K 3IEKTpONIUTaM OTHOCATCS PacTBOPHI KUCIOT, COJNEH H
mienouedd. Comu M LIENIOYM TPOBOJAST AJIEKTPUYECKHM TOK HE TOJIBKO B pacTBOpax, HO U B
pacrutaBax. B 1887 1. mBenckuii  ydeHsli (CBaHTE AppEHHYC BBIIBHHYJI TEOPHIO
IIEKTPOIUTUYECKON TUCCOLUAIINH.

DJIeKTPOJMTHYECKOI JTMcconManuell Ha3bIBACTCA npoyecc pacnadd 31eKmpoiuma Ha
UoHbl noo0 Oelicmeuem MONEKyl pacmeopumend. Teopus AppeHHyca 3akioydaigach B
CIIEIYIOIIIEM:

1. Tlpu pactBOpeHMM B BOje (MM pacIUIaBICHUH) S3JEKTPOIMTHI paclajaloTcs Ha
MOJIOKUTEIBHO (Kamuonsl) U OTPULIATEIBHO (aHUOHbL) 3apsKEHHBIE MOHBI (T.€. MOABEPraloTCs
INEKTPOIUTUYECKON TUCCOLIUAIINN).



2. HOI[ HeﬁCTBHeM BHCKTpI/ILIeCKOFO TOKA KAaTHUOHBI ABUTAKOTCA K OTpI/II_[aTeJIBHO
3apsHKEHHOMY AJICKTpOony (Kamoody), a aHUOHBI — K TIOJIOKHUTEIIBHO 3apsSHKEHHOMY SJIEKTPOAY
(anooy).

3. DnekTposMTHYeCKas IHCCOIMalldsg — TMporecc oOpaTUMbI (0OpaTHas peakius
HA3bIBACTCS MOJISpU3AYUeLL).

CaCl, = Ca** + 2CI

HNOs; = H* + NO*

Ba(OH); = Ba2* + 20H"

10. T'uoponuzom coneti nazvieaiom peaxkyuu 0OMeHa medxHcoy 6000U U PACMBOPEHHbIMU 8
Hei consimu. TUAPOIN3 — 4YaCTHBIM ClOydald COJIbBOJIM3a — PEAKIMH OOMEHa MEeXIy
pacTBOpPUTENIEM M PACTBOPCHHBIM BEIIECTBOM, Pa3HOBHIHOCTH PEAKIM HMOHHOTO oOMeHa. B
pe3ynbTaTe NPOTeKaHUs TUIPOIH3a;

. IPOUCXOIUT u3MeHeHune pH cpensr;

. 00pa3yroTcs MalloIMCCOLIMUPYIOIINE COSTUHEHUSI.

. Pa3miuaror 06paTHMbIil 1 HeoOpaTuMerii ruapomns conei S

. 1. Tupponuz conmu cnaboit KUCIOTHI M CHIBHOTO OCHOBaHHS (THUAPOJIU3 TIO
aHuOHY). PacTBOp MeeT Ci1aboIIeIOuHYI0 Cpey, Peakiiys MpPOTEeKaeT 00paTUMO.

. 2. T'maponus conmM CUIBHOM KHCIOTHI M CJIa0Oro OCHOBaHHS (THUAPOJIU3 TIO
KaThoHy). PacTBop uMeeT c1aboKUCITyIO cpefly, peakiius MpoTEeKaeT 00PpaTUMO.

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

B CTOPOHY MPOAYKTOB, TUAPOJIN3 MPOTEKACT MPAKTHYECKH MOJHOCTBIO, TaK KaK 00a MpOIyKTa
00pa3yIoT OCa/IoK WM ra3:

. 4. Conb CUJIBHOM KUCIIOTHI M CUJIBHOTO OCHOBAHMSI HE MIOJIBEPIaeTCs THIPOJIU3Y, U
pacTBOp HEUTpAJIEH.

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

Ppa3InYHbIX CBOMCTB 2JIEMEHTOB OT 3apgaa uX aTOMHOIO A4pa. Cucrema sBisieTcs l"pa(bI/ILIeCKI/IM

BBIPAXKCHUECM IEPUOJNICCKOTO 3aKOHa, OTKPBITOT'O PYCCKUM

yuénsim [. . MenneneespiM B 1869 roly 1 yCTaHOBUBIIETO 3aBHCHMOCTh CBOWCTB 3JIE€MEHTOB

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

PacnionoxkeHne XMMHUYECKHX JJI€MEHTOB B Tabmuue MeHaeneeBa IO3BOJISET
COIIOCTABJIATH HE TOJIBKO UX ATOMHBIE MACChl, HO U XMMHYECKUE CBOMCTBA.
BoT kak oHM U3MEHSIOTCS B IpeJiesiax IpyNIbl (CBEpXY BHU3):

o Meranminieckue CBONCTBA YCHIMBAIOTCS, HEMETAITUYECKHE 0CIIa0eBaroT.

e YBEIMYMBAECTCSA aTOMHBINA panyc.

e YCUIMBAIOTCS OCHOBHBIE CBOKMCTBA T'MJIPOKCUAOB U KUCJIOTHBIE CBOMCTBA BOJAOPOIHBIX
COCJIMHEHU HEeMETaJlJIOB.

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

. Mertannudeckue CBOMCTBa 0CIa0eBaloT, HEMETAIUTMYECKHUE YCUIINBAIOTCS.
o YMeHnblIaeTcss aTOMHBIN paguyc.
Bo3spacraer 31eKTpooTpUIaTENBHOCTD


https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D1%82%D0%B8%D0%BC%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%B8%D0%BC%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BB%D0%B8%D0%B7#cite_note-3
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BB%D0%B8%D0%B7#cite_note-:0-4
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC%D0%BD%D0%BE%D0%B5_%D1%8F%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2,_%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9_%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/1869_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%81%D1%81%D0%B0

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

[IpakTiuecku Bce COJIM SIBJASIKOTCS HMOHHBIMHM COeJUHEHHMSIMM, [I03TOMY B COJISX
MEXy COOOM CBSI3aHBI MOHBI KUCIIOTHBIX OCTATKOB M HOHBI METAJIJIA!

Na*Cl™ — xnopua Harpus

Ca?"S04? — cynbdar KanbIus U T.J1.

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

1. Cpeanme cosim — Bce aTOMbI BOJIOpOJAa B KucioTe 3amemnieHbl Meramiom: NaCOs,
KNOs3

2. Kuciable coJM — HE BCE aroMbl BOJOpPOAA B KHCIOTE 3aMEIIEHbl METAJlJIOM.
Pazymeercsi, kuciaple coii MOTYT 00Opa30BBIBATH TOJNBKO JBYX- WJIHM MHOTOOCHOBHBIE KHCIOTHI.
OIHOOCHOBHBIC KHCIIOTHI KUCIBIX cojielt gaBaTh He MoryT: NaHCO3, NaHPO4u T. 1.

3. OCHOBHBIE COJIM MOXXHO PAacCCMaTPUBATh KaK MPOJYKThI HETIOJTHOTO, UM YaCTUIHOTO,
3aMEIICHHUs] THUIPOKCUIBHBIX TPYMNI OCHOBaHHMHK KHUCIOTHBIMH octatkamu: Al(OH)SOg,
Zn(OH)Cl u T.x1.

[To ymcmy mpPUCYTCTBYIOIIUX B CTPYKTYpE KATUOHOB M aHHMOHOB BBIJICISIIOT CJEAYIOIIHE
TUmbl cosieli: [IpocThie coM — COJNU, COCTOSAIIME W3 OJHOTO BHJAa KAaTHOHOB M OJIHOTO BHUJA
annonoB (NaCl). JIBoiiHbIe co — COJH, cofepxaiiue aBa pa3andHbix katrnoHa (KAI(SO4)2-12
H20).. CmemianHbple COIu — COJIM, B COCTaBE KOTOPBIX NMPUCYTCTBYET JIBA Pa3IMYHBIX aHUOHA
(Ca(OCICl). Takxke pa3nuuaroT FHApPaTHbIE CONU (KPUCTAJUIOTHIPATHI), B COCTaB KOTOPBIX
BXOJIAT MOJICKYJIBI KPUCTAUTU3ANUOHHON BoAbl, Hampumep,NaS04:-10 H20O, u KoMITIeKCHBIC
conu, coJieprKaIiue KOMIUIEKCHBIN KaTHOH Win KOMILUIEKCHBIT aHHOH
(Ka[Fe(CN)s], Cu(NH3)4](OH):

13. OcHoBHbIe TONIOKEeHUS Teopuu cTpoeHust A.M. byrneposa:

ATOMBI B MOJIEKYJIaX COEIUHEHBI IPYT C APYrOM B OMPEICICHHOM MOCIeN0BATEIbHOCTH
COTJIACHO MX BaJCHTHOCTSIM

XHUMHUYECKOE CTPOCHUE MOKHO YCTAHABIMBATh XUMUYECKUMU METOAaMHU

CBoiicTBa BEHIECTB 3aBUCAT OT UX XUMHYECKOTO CTPOEHUS

[lo cBoiicTBaM JaHHOTO BEIECTBA MOXHO OINPEAEIUTh CTPOCHHUE €r0 MOJEKYJbl, a 10
CTPOEHHIO MOJIEKYJIbI - IPEABUIETH CBOMCTBA

ATOMBI U TPYyMNIbI ATOMOB B MOJIEKYJIE OKa3bIBAIOT B3AMMHOE BIUSHUE APYT HA Ipyra

14. Opranuueckue COEOUHEHHUS KIACCU(PUIMPYIOT, YUYUTHIBask JBa OCHOBHBIX
CTPYKTYPHBIX IIPU3HAKA!

- CTpPOEHHE YIJIEpOJHON 1enu (YriIepoJHOTO CKeJleTa, KPaTHOCTh CBSI3E€W, HaJU4ue WU
OTCYTCTBHUE 3aMKHYTOH II€TIN);

- HaJIM4Ke U CTPOeHHUE (PYHKIMOHAIBHBIX TPYIIIL.

Yriaepoanbiii  ckeqer (YrJepoaHasi LeNb)- IIOCIEIOBATEIbHOCTh  XUMHUYECKH
CBSI3aHHBIX MEX]Iy CO0O0I aTOMOB yTJiepo/ia.

@DyHKOMOHAJBHASI TPYyHNIa - aTOM WM TpyIIa aToMOB, KOTOpBbIE 3aMElIalT B
YIJIEBOJOPOAHON MOJIEKYJE OJIMH WM HECKOJIbKO aToMOB Boj0poAa. MPYHKUMOHAJIbLHAaS
rpynmna onpeaenseT INPUHAUIEKHOCTh COEAVMHEHHS K ONPEICIIEHHOMY KIacCy M €ro
XUMHYECKHE CBOMCTBA.

I'omostorm — 3T0 coenMHEHUs, CXOAHBIE N0 XMUMUYECKUM CBOMCTBAaM, COCTAaB KOTOPBIX
OTJINYAETCS APYT OT Apyra Ha OJHY WJIHA HecKosbko rpymm CHa.

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



15. Usomepvr — 3TO BelecTBa, UMEIOLIME OJUHAKOBBIM COCTAaB M MOJIEKYJISIPHYIO Maccy,
HO pasHble (HU3UYECKUEe W XUMHUYECKHE CBoOiWcTBA. Pasnuums B CBOWCTBaX HM30MEPOB
00yCJIOBJIEHBI Pa3IMUUsAMH B UX XMMHUYECKOM WJIH IPOCTPAHCTBEHHOM CTpOEHHHU. B cBs3m ¢
3TUM pa3Inu4aroT BUJIbl U30MEPHHU:

1. CtpyKkTypHas uzomMepus.

2. KondopmannoHnnasi H30Mepusi.

3. 'eoMeTpuueckas u3oMepus.

4. Ontuyeckast U30Mepusl.

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

HOMEHKJIATYPBbI.

1. OcHoBy Ha3BaHMsI COEIMHEHHS COCTaBIsE€T KOPEHb CJIOBa, OOO3HAYAIOIINN
IpeJlebHbIN YIIIEBOJOPO/ C TEM K€ YUCIOM aTOMOB, YTO U IJIaBHAd LieNb (Mem- , am- , npon-
oym- , nenm- , 2eKc- v T.11.).

2. K xopHio 106aBisitoT cyddukc, XapaKTepu3yIOIIHi CTeNeHb HACHIIIIEHHOCTH

-aH (IpelleNbHbIN, HET KPaTHBIX CBsI3el);

-eH (IIp¥ HAJIMYUU JBOMHOU CBSI3H);

-¥H (TIpY HAJTUYUH TPOWHOU CBSI3H).

Ecnu xpaTHBIX CBs3€i HECKOIBKO, TO B CYPQHUKCE YKA3bIBACTCS YUCIIO TAaKUX CBsA3eH ( -
JAWeH, TPHEH U T.1.), a mocie cypdukca 00S3aTeNbHO YKa3bIBaeTCs HHU(paMH IOJIOKEHHE
KPaTHOM CBSA3H, HAIPUMED:

CH3 -CH2 -CH=CH: 06yren-1

CH3z -CH=CH-CH3z Oyren-2

CH, =CH-CH=CH. ©6yranuen-1,3

3. anee B cypduke BBIHOCUTCS Ha3BaHUE caMoOU cTapiueu
XapaKTEePUCTHYECKOM I'PYIIIbI B MOJIEKYJIE C YKa3aHUEM €€ TOJ0XKEeHUs UPPO.

4. Ilpoune 3amecTuTeNnd OOO3HAYAIOTCA C MOMOILNBIO MPUCTABOK B aJI()aBUTHOM
nopsiake. [TonoxeHne 3aMecTUTeNel yKa3bIBaeTCs MUQPOH Mmepea MPUCTaBKOW, HampuMmep: 3-
MeTHaI, 2-xJ0p. Ecinu B Mosekyine mMeercsi HeCKOJIBKO OJMHAKOBBIX 3aMECTHTENEH, TO TMepen
Ha3BaHMEM JTOW TIpPYNIbl CJIOBOM YyKa3blBaeTCsl MX KOJIMYECTBO (Hampumep, AMMeTHJI-
, TPUXJIOP- U T.1T.).

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

6. IIpoBomAT HyMepauuiO TJIaBHOM YIJepoJHOW Lemu Tak, uTOOBl cTaplias
XapaKTepUCTHYECKasl rPpyIIa UMela HAUMEHbIINI OPSAKOBBIN HOMEP.

17. AnkaHbl — yTJI€BOIOPO/IbI, COCTaB KOTOPBIX BhIpaxkaeTcs ob1eit popmynoit CnHan+2

Bce atombl yriieposa B MOJIEKyJaX ajJKaHOB HAaXOMAATCS B COCTOSIHUW —THOPHIU3AINH U
CBSI3aHBI TOJIBKO OJIMHAPHBIMU CBSI3IMHU. AJIKaHbI UMEIOT TETPASAPUIECKOE CTPOCHHE.

JI7st anKaHOB XapaKTepHA H30MEPHsl YTIIEPOIHOTO CKeJIeTa.

ITo mMepe yBenn4eHHUs: 4yuciaa aTOMOB yIJIepojia B MOJIEKYJe TeMIepaTyphl IUIaBICHUS U
KATICHHSI aJJKAHOB MOHOTOHHO TIOBBIIIAIOTCS. AJIKaHBI JIeT4e BOJIBI M HE PACTBOPSIIOTCS B HEH.

AJKaHbI OTHOCSTCS K HACHIWEHHbIM, VI TPeAeTbHBIM, YIJIEBOJOPO/aM, TaK Kak B UX
MOJIEKyJIaX BCE CBOOO/IHBIE BaJICHTHOCTH aTOMOB YTJIEPO/Ia MOJHOCTHIO «HACHIIIECHB aTOMAMHU
BOJOPOJA.



[Ipocreiimmii npeacTaBUTENIb TOMOJIOTHYECKOTO PsiJla aJJKaHOB — METAH .
Haunnas ¢ derBépToro 4wieHa psaa, y ajkaHOB MOSBIAIOTCS HU30Mephl. s ankaHOB
XapakTepHa U30MEpHs YIIIEPOIHOrO CKEJIETaA.
C pocTtom uucia aroMOB YIVIEpOAA KOJMYECTBO M30MEPOB PE3KO BO3PACTAeT:
IIEHTaH MMEET U30Mepa, TIeKcaH —, TIenTaH —, OKTaH —, HOHaH —, DJWKO3aH —
nzomMepoB. Kaxplil alkaH UMeeT eIMHCTBEHHBIN H30Mep ¢ Hepa3BETBIEHHBIM (HOPMAaJIbHBIM)
YIJIEPOAHBIM CKEJIETOM.

18. AnkeHbl — HempeAeIbHbIC YIIIEBOAOPO/IbI, B MOJIEKYJIaX KOTOPBIX COJACPKHUTCS OJTHA
JIBOMHAs CBSI3b MEXKy aToMaMH yriiepoaa. O6mas ¢popmyna ankeHoB CnHon.

ATOMBI yTiepoaa B MOJICKYyJaX allkeHOB, COCIMHEHHBIC TBOWHOU CBS3bIO, HAXOISITCS B
COCTOSIHUM —THOpHUIU3aMi. ATOM YTJIEpo/Ja B COCTOSIHUM —THOpHAW3aIUU 00pa3yeT Tpu — H
OJIHY —CBsI3b, KOTOpasi TEPICHIUKYISIPHA IUIOCKOCTU —CBSI3CH; CBS3b IMPEACTABISET COOOMU
COYETaHUE — M —CBSI3U

JlJis alKeHOB XapaKTepHBI CTPYKTYpPHAsT MU30MEPHsI YIIIEPOJIHOTO CKEJeTa U MOJIOKECHUS
JIBOWHOW CBSI3U, MPOCTPAHCTBEHHAS YuUC- U MPAHC-U30MEPUST U MEKKIAcCOBasi HU30MEpPUS —
QIKEHBI U30MEPHBI [IUKJIOATKAHAM.

TemriepaTypsl TUIABJICHUS U KUIICHUS AJIKCHOB YBEIIMYHMBAKOTCS C POCTOM YHCIIa aTOMOB
yriiepoja B UX MOJICKYJIaxX.

19 AnkuHBI — HENpeIeNIbHBIC YTIICBOOPOJIBI, B MOJICKYJIaX KOTOPBIX COACPKHUTCS OJTHA
TpOHAas CBsA3b MEX Iy aToMamu yriepoaa. Obmas Gopmyna ankuaoB CnHaon-o.

ATOMBI yriiepoja B MOJIEKYJIaX aJKeHaX, COCTUHEHHBIC TPOMHOMN CBS3BIO, HAXOMATCS B —
THOPUTHOM COCTOSTHUHM. ATOM yriiepojia B —THOPUIHOM COCTOSTHUHM 00pa3yeT JIBe —CBSI3U U JIBE —
CBSI3M, KOTOPBIC PACIONOXKEHBI B JIBYX MEPHCHIUKYISPHBIX IUIOCKOCTSIX; TpOHHAas
CBSI3b TIPEJICTABIISICT COOOM COYETAaHHE OJTHOW — U JIBYX —CBSI3CH.

JIJIss amKWHOB XapaKTepPHBI CTPYKTYPHAST H30MEPHs YIIICPOJTHOTO CKEJieTa M TMOJIOKCHUS
TPOMHOM CBSI3U, TAKXKE MEXKKIIACCOBAsh M30MEpPHsl; MPOCTPAHCTBEHHBIX YUC- U MPAHC-U30MEPOB
AJIKUHBI HE 00Pa3yIoT.

20. O6mas dopmyna TOMOJOTHIECKOTO PsJia MPEISITbHBIX OJHOATOMHBIX CIHHPTOB —
CnH2n+1OH. B 3aBucuMocTu OT TOro, Npu KakoM yriepoJHOM aTOMe HaXOAUTCS THIPOKCHIIbHAS
rpymma, padnmu4arot cruptel nepsuyHble (RCH2-OH), Bropuunbsie (R2CH-OH) u Tpernunsie
(RsC-OH).

MN30omepust 0THOATOMHBIX CHUPTOB CBA3aHa CO CTPOCHHUEM YIJIEPOJHOTO CKeleTa
(HampuMep, OyTaHON-2 M 2-METWINPONaHon-2) u ¢ nonoxenuem rpynnsl OH (mponanon-1 u
HPOTAHOI-2).

Homenkaarypa.

Hazpanust criuptoB 00pa3yroT, 700aBisisi OKOHYaHHE -0J1 K Ha3BaHMIO YIJIEBOAOPOJA C
CaMOM JUIMHHOM YIJIepOAHOM LEIbI0, BKIFYAIOLIEH TUAPOKCUIIBHYIO rpyniy. Hymepanuro nenu
HA4YMHAIOT C TOTO Kpasi, OJIMkKe K KOTOPOMY pacIioyioKeHa THApOKCcUiIbHas rpynna. Kpome toro,
HIMPOKO PpAacCIpOCTPaHEHA 3aMECTHTENIbHAs HOMEHKJIATypa, IO KOTOPOM Ha3BaHHWE CHUpPTa
MPOU3BOJIUTCS OT COOTBETCTBYIOUIETO YIJIEBOJOPOAHOIO paJuKana c J100aBIE€HUEM, CIIOBa
"criupt", Harpumep: C2HsOH — >TumnoBsIif cnmprt.

Crpoenne:

Monekynsl clUpTOB MMEIOT yIioBoe crpoeHue. Yroin R-O-H B Monekyne meraHosa
pasen 108,5°. AToM KuCTOpOIa THAPOKCUIBLHOM IPYTIIB HAXOAUTCS B SP -THOPHIH3AINH.

IHony4yenne.

1. Camblii 001muMii crioco0 MosiydeHus: CIUPTOB, UMEIOLIUI TPOMBIIIJIEHHOE 3HaYeHHEe, —
ruapaTalys ajlkeHoB. Peakuus WIET NpU NPONYCKAaHWM aJKEHa C IapaMM BOJbl HaJ
($hochOpPHOKHUCITBIM KaTaJIN3aTOPOM:

H3POg4



CH>=CH2 + H20 — CH3—CH>—OH.

N3 »sTuneHa mnosydaeTcs OSTWIOBBIA CHOUPT, M3 MpPONEHA — HU30MPONUIIOBBIN.
[TpucoeanHeHne BOABI UAET MO IpaBUIy MapKOBHUKOBA, IIO3TOMY M3 MEPBUYHBIX CIIUPTOB I10
JAHHOW PEAKLIMU MOYXKHO IIOJyYUTh TOJIBKO 3TUIOBBIN CIIUPT.

2. [lpyroii oOumii croco0 MONydyeHHs] CHHPTOB — THAPOJIHN3 AJIKWITATIOTCHUIOB MO
JEHUCTBUEM BOJHBIX PACTBOPOB IIEJIOYEH:

R—Br + NaOH — R—OH + NaBr.

o 2T0i1 peakuu MOKHO I10JIy4aTh IEPBUYHBIC, BTOPUUHBIE U TPETUYHBIE CIIUPTHI.

3. BoccraHoBieHne KapOOHWIBHBIX COeAMHEHWH. [IpM BOCCTAaHOBICHHMH ajbJETHJIOB
00pa3yroTCs IEPBUYHBINA CIIUPTHI, IPH BOCCTAHOBIEHUHM KETOHOB — BTOPUYHBIE:

R—CH=0 + H, - R—CH>—O0H, (1)

R—CO—R'+ H» - R—CH(OH) —R". (2)

Peakuuro npoBoasT, Mporyckas CMeCh IapoB ajbJAETUAAa WM KETOHAa M BOAOPOJA HaJ
HUKEJIEBBIM KaTaJIu3aTOPOM.

4. JleficTBre peakTUBOB | puHbspa Ha KApOOHMIIbHBIE COSAMHEHUSI.

5. DTaHOJ NOJYYaroT IPU CHUPTOBOM OPOXKEHUU TIIFOKO3bI:

CsH1206 — 2C,HsOH + 2CO21.

XHMHYECKHE CBOMCTBA CIIUPTOB ONPEAEIAIOTCS IPUCYTCTBUEM B HUX MOJIEKYJax
rugpokcwibHoM rpymmbl OH. Cesizu C-O u O-H cuiabHO NOJISIPHBI U CIIOCOOHBI K Pa3phIBY.
PaznuuatoT 1Ba OCHOBHBIX THIIAa PeAaKLUil CIUPTOB ¢ yyacTueM (pyHKUMOHaNbHOM rpymnmnsl -OH:

1) Peakuuu c paspeiBoM cBs3u O-H: a) B3aumojeilcTBUE CIUPTOB C IIEJIOYHBIMHU U
I1€JI0YHO3EMENIBHBIMU METaJUIaMU ¢ O0pa30BaHMEM aJKOrOJSTOB; O) peaklUuu CHUPTOB C
OPraHMYeCKUMH W MHHEPAIBHBIMH KHCIOTaMH C 0Opa30oBaHUEM CIIOXKHBIX 3(HUPOB; B)
OKHCJICHHE CIIUPTOB IO JEHCTBMEM JUXpOMaTa WM IEepMaHraHara Kajaus 10 KapOOHMIIbHBIX
coequHeHuil. CKOpOCTh peakliuii, Ipu KOTOPbIX pa3pbiBaeTcs cBsa3b O-H, ymensiaercs B psaay:
IIEPBUYHBIC CIIUPTHI > BTOPUYHBIE > TPETUYHBIE.

2) Peakuuu comnpoBoxpaaromuecs paspbiBoM cBsizu  C-O: a) KkaraauTHyueckas
JeruapaTanus ¢ o0pa3oBaHUEM AIKEHOB (BHYTPUMOJEKYJISIpHAs JeruapaTanys) UM MPOCTHIX
3¢upoB (MEKMOJIEKYIIIpHAs qeruaparanus): 0) 3amenienue rpynmnsl -OH ramoreHomM, Harpumep
IOpU JeHCTBUU TaJOr€HOBOJOPOJOB ¢ 00pa3oBaHHMEM alKUIranoreHuaoB. CKOpOCTh peakiuid,
IIpU KOTOPBIX pa3pbiBaeTcs cBsi3b C-O, yMEHbIIAETCS B pALY: TPETUYHbBIE CIIUPTHI > BTOPUYHBIE
> nepBuyHble. CIUPTHI ABIAIOTCS aM(POTEPHBIMH COCTUHEHUSMU.

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

Turm 3a1aHnii: 3aKpBITHIA

BapuanT 3ananus 1.

UYt0 HA3BIBAETCA XMMUYECKUM IEMEHTOM....

1. CemelcTBO pa3HOPOIHBIX AaTOMOB.

2. Bux aToMOB ¢ OAMHAKOBBIM TIOJIOKHUTEIBHBIM 3apsIOM sIIIpa.

3. COBOKYIHOCTb aTOMOB U MOJIEKYJI, B3SITHIX B CTEXUOMETPUYECKOM COOTHOILICHHH.
4. Yucno yacTull, coepKaluxcs B OJHOM I'paMMe JIF000ro BElIeCTBa.
[TpaBuIbHBIN OTBET: 2

Tum 3a1annii: 3aKpbITHINA

BapuanT 3aganus 2.

ITpu xakom m3 napeut B Poccun nosiBuiiach neppas anTeka...
1. TTerp 1

2. bopuc I'ogyHoB

3. Enu3zaBera [leTpoBHa




4. NBaH I'po3Hblii
[IpaBunbHEII OTBET: 4

Tun 3a7aHuii: 3aKpbITHINA

BapuanT 3aganus 3.

VKa)KHUTE MOPSIOK PACIIOI0KEHHUS DIEMEHTOB C MIEKTPOHHOI KOHMUryparmeii atoma - 452 4p°
10 OATPYIIIIE CBEPXY BHU3 (coracHo Tadiuuie MeHaeneena)...

1. opom
2. XJI0p
3. ¢dbrop
4, nox

[IpaBunbHebIi oTBET: 3,2,1,4

Tun 3a7aHuii: 3aKPBITHINA

BapuanTt 3ananus 4.

ABTOpPOM 3aKOHA COXPAHCHHMS MACCHI BEIICCTB SBJISCTCA. ..
1. ABoraapo

2. Menpeneen

3. JlomoHOCOB

4. T'ecc

[IpaBuibHBIN OTBET:3

Tun 3a7aHuii: 3aKPBITHINA

BapuanT 3aganus 5.

PacrojioKuTe IpeicTaBIeHHbIE COEAMHEHHUS 10 Mepe YObIBaHMS KOJIMYECTBA aTOMOB YIJIEPOIA B
COCTaBE BEIICCTBA...

1. Ilenran

2. 'ekcan

3. Meran

4, OxTan

[TpaBunbHsIi oTBeT: 4,2,1,3

Tun 3a1aHni: OTKPBITBIN

Bapuanr 3ananus 6.

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

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

Tum 3anaHnii: OTKPBITHIN

BapuanT 3aganus 7.

CBo¥iCTBa DIEMEHTOB, 4 HIOTOMY U CBOMCTBA 00pa3yeEMBIX UMH IIPOCTHIX M CJIOKHBIX TEN, CTOST B
IIEPUOJIMISCKON 3aBUCHMOCTH OT MX aTOMHOTO Be€ca — 3aKOH — IEPHOANICCKUN 3aKOH.

ABTOD .

[TpaBunsHel oTBeT: .M. Menaenees.

Tum 3a1aHni: OTKPBITHINA

BapuanT 3aganus 8.

Kakoil 13 31eMEHTOB NEPUOANIECKON CUCTEMBI ABJISETCS CAMBIM CHIBHBIM BOCCTAHOBUTEJIEM. ..
IIpaBUIBHBIN OTBET: JINTUH




Tun 3apaHuii: OTKPBITHIN

BapuanTt 3ananus 9.

[Ipu neruwaparaliMyd BTOPHYHBIX M TPETHYHBIX CIHUPTOB M IPHU JETHMAPOrajJOreHUPOBAHUHU
BTOPUYHBIX M TPSTHYHBIX T'aJJONCHUJIOB BOJOPOJ OTIICINISICTCS MPEUMYIISCTBEHHO OT HAaMMEHEE
THAPOTCHU3UPOBAHHOTO aTOMa YIJIEPoJa — 3TO IIPABHIIO. .........

[IpaBuibHBIN OTBET: 3aiilieBa.

Tun 3a7aHuii: OTKPBITHINA

BapuanT 3aganus 10.

[Ipy OpuCcOSIMHECHUY NPOTOHHEIX KHCJIOT M BOJABI K HCCHMMETPHYHEIM aJKCHAM M AJIKMHAM
aTOM BOJOPO/1a IPUCOCAUHICTCA K HauOOoJIee TMAPOIC€HU3MPOBAHHOMY aTOMY YIJepoja — 3TO

[IpaBuibHBIN OTBET: MOPKOBHUKOBA.

Tun 3a7aHuii: OTKPBITHINA

Bapuant 3aganus 11.

Hana peaknusi: 3CH,=CH>+2KMnO4+4H,0=3CH,0OH - CH>;OH+2MnO>+2KOH
ABTOpPOM JIaHHOM peakIUH SABJISICTCS. . ...

IIpaBUIBHBIN OTBET:

Barmnep.

Tun 3a7aHuii: OTKPBITHIN
BapuanT 3aganms 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 rubpuan3aiuy XapakTepeH i TPEThEero BaJICHTHOTO COCTOSIHUS YIIIEpoa. ..
IIpaBunbHeIf 0TBET: SP° — rHOPUAM3AIHSL.

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 14.

K kakoMmy Tvny ruaposan3a npuHauiexuT conb AlCIs:

[IpaBUIbHBIN OTBET:

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

Tum 3agaHnii: OTKPBITHIN

BapuanTt 3ananus 15.

K xakomy THIIY THApOIM3a IpuHAIIEKHAT cob NaxCOs:

[IpaBUIBbHBIN OTBET:

Conb 00pa3oBaHa CHIIBHBIM OCHOBAHHE U CIa00M 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 3anaHnii: OTKPBITHIN

Bapuant 3ananus 16.
NO2+P203+.....=NO+KoHPO4+.....

Onpenenure OKUCIUTENb U BOCCTAHOBUTEIIb
IIpaBUIBHBIN OTBET:

A30T — okucauTeNb, (Hochop — BOCCTAHOBUTEIb.

Tun 3anaHuii: OTKPBITHIN

Bapuant 3ananus 17.

NO+KCIO+....=KNO3+KClI+.....Onpeaennre OKUCINTEIb H BOCCTAHOBUTED.
[IpaBuiIbHBIN OTBET:

XJ0p - OKUCITHUTENh, a30T — BOCCTAHOBHUTEIIb.

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganus 18.

MoiJiekyaa ajJkKaHa COJEPKUT 8 aTOMOB Boaopoaa. MoJisipHas Macca aJdkaHa paBHA...
[TpaBuibHbII OTBET: 44

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganms 19.

PacrojioKuTe IpecTaBIeHHbIE COENMHEHHUS 0 Mepe YObIBAaHMS KOJIMYECTBA aTOMOB YIJIEPOIA B
coctaBe Beniecra U HazoButTe ux: CH4, CsH1o, CeH14, CsHis.

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

Twun 3a7aHuii: OTKPBITHIN

Bapuant 3ananus 20.

Kakoi 13 31eMESHTOB IEPHOANICCKON CHCTEMEI SIBIISICTCS CAaMBIM CHJILHBIM OKHCIIMTEIIEM. ..
[TpaBunbHBIN OTBET: pTOp
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