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1.001mme moJj10KeHUs

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

00pa30BaTeNbHBIX  JOCTIDKEHHH  OOYYalOlIMXCs, OCBOMBIIHX

C00.02.02 Xumus.

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

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

MporpaMmy  JIHCUUILIAHBI

cpencTBa st

2. Pe3yaibTaThl 0CBOECHMS JUCHUILINHBI, OJJIe:KAIMe TPOBEPKe

[MHKA W aTlOMHHHA); [OJITBEPXKIATh  XapaKTEepHbIE
XMMHUYECKAE  CBOWCTBA  BEIIECTB  COOTBETCTBYIOIIUMH
DKCIIEPUMEHTAMH W 3allUCSAMH  YPaBHEHHH XUMHYECKHUX|
[pEaKIINIA;

3) KJIaCCU(UITUPOBATH HEOPTraHUYIECKUE u
OpraHMYECKHE  BEIIECTBA W XMMHUYECKHE  PEaKIUH,
CaMOCTOSITEJIbHO BBIOMPAaTh OCHOBAHUS M KPUTEPUH IS
KnaccuuKalMu —~ U3y4aeMbIX ~ XUMHUYECKHMX  OOBEKTOB;
XapaKTepu30BaTh COCTAB M BaXKHEWIIME CBOMCTBA 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, OENKN);

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

1) BBIABIATH XapakTEpHbIE MIPU3HAKU M B3aUMOCBS3b| - pOBEJCHUE |-
M3YUCHHBIX HOHHTHﬁ, IIPUMCHATH COOTBCTCTBYIOIIUC| XYMHUUYECCKUX HepI/IOI[HLICCKI/Iﬁ
MOHATHS ~ NMPH  OMMCAHMM  CTPOGHMA M CBOWCTB| peakiipii 10 |yCTHBIH Ompoc
HEOPraHWYECKUX M OPFaHMYECKHX  BEINECTB M HX| nopyvwepmio u | Ha6monenne u
[IpeBpalCHUH; BBISIBIISATH B3aUMOCBS3b XUMHUYECKUX 3HAHHUN HPHMEHEHHIO olenKa KauecTsa
C MOHATUAMU M TPEJCTABICHUAMH APYTUX TPEAMETOB IS
Gollee OCO3HAHHOTO MOHMMAHHS H OObSCHeHWs cymHocTH| b o 1oCKIX 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 COK03a TEOPETHYECKOW u| BEILECTB CAMOCTOATEINBHO
NPUKIaJHOM XUMUM M TPMBUAJIbHBIC HA3BAHMA BEILECTB,| pPa3IMYHBIMHU i pabOTHI
OTHOCSIIMXCS K W3YyYEHHBIM KJIaccaM OpPTraHMYeCKUX H| MeTONaMM; .
HEOPraHWYECKUX COEIMHEHMH; HCIIONb30BaTh XUMHUYECKYHO| _gqparu3 JTnddepenimans
CUMBOJIMKY JJIsi COCTaBJIeHHS (POPMYJI HEOPraHUYECKHUX SKCIepUMEHTAIbHBI  [HBIH 3aUeT
BELIECTB, MOJIEKYJSPHBIX 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; peakiuii uoHHoro| ~BIAJACHHE
oOMEHa TyTEeM COCTaBJCHHS MX IIOJIHBIX U COKPAIICHHBIX TEXHUKOU pa60TBI C
MOHHBIX  ypaBHEHMI; peakuuid TUAPONIN3a, peakuuil| XUMHYECKUM
KOMILIEKCO00pa30BaHus (Ha IPUMEPE TUIPOKCOKOMIUIEKCOB| 00OPYTOBAaHHEM.




[MPUMEHATh 3HAHHUS O COCTaB€ M CBOWCTBAX BEIIECTB IS
PKCIIEPUMEHTAIBHON  MPOBEPKH THUIOTE3 OTHOCHUTEIIHHO
3AKOHOMEpPHOCTEW MPOTEKaHUs XHUMHUYECKUX peakiuidl u
[MPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIICCTBICHUS;

4)chopMHpOBAaHHOCTh yMEHHW TOATBEPXAATh HA|
KOHKPETHBIX MTPUMEpax XapakTep 3aBUCHMOCTH 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 PEaKIIUH;

5) xapakTepu30BaTh 3JIEKTPOHHOE CTPOCHHE 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,
DHEPreTHUYCCKUE  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 TPUMEHSTh STH 3HAHHA
[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 pCaKHHfI C HCIIOJBb30BaHHUECM]
(br3nyeckux BeMWYMH (Macchl, 00beMa Tra3oB, KOJIWYECTBA
BEIIECTBA), XapaKTEPUIYIOIINX BEIIECTBA C KOJIHMYECTBEHHOM|
CTOPOHBI: PAacyeThl 10 HAXOXKACHUIO XMMHUYECKOW (POpMYIIBI
BelecTBa; pacdeThl Macchl (00beMa, KOIHYECTBA BEIIECTBA)
[TPOJIYKTa PEAKINH, €CIM OHO U3 UCXOAHBIX BEIIECTB 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) MPOTHO3WPOBATH, AHATM3UPOBATH U OIIEHUBATH C
[MO3UIMIA  DKOJIOTHYECKOW  OE30MacHOCTH  TOCIECTBHS
OBITOBOH M TPOM3BOJCTBEHHOW JICATEIBHOCTH 4YEJIOBEKa,
CBS3aHHOM C TepepabOTKOW  BEIECTB;  HCIOJbL30BaTh
[MOJTydeHHbIC 3HAHWS I MPUHATHS TPAMOTHBIX pPelleHUH|
[Ipo0JIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMUCH;

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, aHATHU3UPOBATh U 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 XUMHYECKYI0 WH()OPMAIHIO,
epepabaThiBaTh €€ M KCIIOJIB30BaTh B COOTBETCTBUH C
[MOCTaBJICHHOW Y4eOHOM 3a/1aueii;

11) oco3HaBaTh OMACHOCTH BO3JCHCTBHUS Ha >KHUBBIC
OpPTaHU3Mbl  OIPEJICTICHHBIX BEMIECTB, IOHMMAs CMBICI]
[moKasaTeNss TNpeAeIbHONW JOMYyCTUMOW KOHIICHTpPAIlUU, WU
MOSICHATh HAa  TOpUMepax  CHocoObl  YMEHBIICHHUS |
[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 KyIbTYphl 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), MOJISIpHAst
KOHLIEHTpalus, CTPYKTypHas ¢opMmyna, H30Mepus

(cTpyKTypHasi, reomeTpuyeckas (IHc-TpaHC-U30Mepus),
TUIBl XMMUYECKUX peakuui (roMo- M TeTepOreHHBIE,
oOpaTUMble U HEOOpaTUMBbIE), PacTBOPbI (MCTUHHBIE,
ITCIIEpCHBIE CUCTEMBI), KPUCTAJUIOTMJPAThl, 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, (baKTOJlOFI/I‘lCCKI/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
BBIIIOJTHCHUS
peakuui
B3aMMO/ICHCTBUS
XAMUYECKHX
BCIIECTB.

[lepronnueckuii
[YCTHBIM OIIPOC

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

— KoHTpoab
CaMOCTOSITEIILHO
i1 paboThI

— ludd.3auer




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.
MeTo/ 31IeKTPOHHO-UOHHOTO OaiaHca.
[Topsimok 3amoTHEHUS JICKTPOHHBIX OpOHUTAIICH.
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 wmsmensiercss B psimy ranorenoogoponoB HF-HCI-HBr-HI: a) mexaromuoe
paccrosinue, 0) MPOYHOCTh CBSI3U, B) KUCIOTHBIE CBOKWCTBA UX PACTBOPOB B BOJE?

7. Kak M3MEHSIOTCS BOCCTaHOBHUTEIIBHBIC CBOMCTBA B psiny rajgoreHoBogopoaoB HF-HCI-
HBr-HI? IIpownntoctpupyiiTe 3Ty 3aKOHOMEPHOCTH IPUMEPAMU XUMHUECKUX PEAKLIUM.

8. Kak momywaroT ranoreHBonopoibsl? [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, noyemy?

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

14. ComnocraBbte 1o psgy okcokucior HCIO3-HBrO3-HIO3: a) oxuciaurenbHbie
CBOIiCTBa, 0) KHCJIOTHBIE CBOMCTBA, B) TEPMHUECKYIO ycToiumBOocTh. [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 HCTOuHKKa nonxa — Kl. a)
Hanwmmure ypaBHEHHSI BceX pEaKIMi W YKaXKHTE YCIOBHA WX MpoBeieHus. 0) Hammmmre
YpaBHEHMsI peakUuil B3auMOJIEHCTBHUS 3TOTO0 COEAMHEHHsS C M30BITKOM BOJBI M C PAacTBOPOM
KOH.

16. IlpuBenure mnpumepsl (rajJoOreHHUIbl, OKCHIAbI, TUAPUABI) OJIM3KUX CBOWCTB
coeMHEeHU Oopa M KpEeMHHS W Pa3U4vs B CBOWCTBAX OJHOTHUIHBIX COCJMHEHUH Yriepona.
Hanummmre ypaBHEHHsI COOTBETCTBYIOLIMX 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. Hamumire ypaBHEHHs BCeX MPEIOKCHHBIX 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 ycroiuuBOCTh COEIMHEHHI B
HU3MIEH TI0JI0KHUTEITBHON CTETICHN OKHCIICHUS yBEITMUNBaeTCA. JJOKaXKUTe 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 cyiabbumoB 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
B3aUMOJICHCTBUS METaJlIa C A30THON KHCIOTOM pazinyHOi KoHIeHTpanuu: 2, 30, 60%.

25. Kak M3MEHsIOTCS BOCCTaHOBUTENIbHBIC cBoiicTBa B psgy NH3-PH3-AsH3-SbH3-
BiH3? IloarBepanTe OTBET MprMepaMu XuMUUeckux peakmmii. Kak moiaydaror PH3 u SbH3?

26. B tpex mpobupkax 0e3 3TUKETOK HaxosaTcs pactBopsl coieii: NaH2PO2, Na2SO3 u
Na2H2P207. IlpennoxuTe XUMUYECKHNA CIOCOO OMpEEICHUS COACPKUMOIO  KaIou
npobupku. Hanummre mnocnenoBaTesIbHO YpaBHEHMsI BCEX INPEMJIOKEHHBIX Bamu peakumii 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 peakunid. KakoBa peakius cpeabl noayuuBLmxcs pacrtsopos: 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
BO3yxe Qochopa, MbIIbIKA, CypbMbI, BUCMYTa?

29. Kak wMeHstoTcs — OKMCIMTENbHble  cBoiictBa B psagy  HNO2-HNO3?
[TpoummtocTpupyiiTe OTBET MpUMEpaMU XMMHUYECKUX PEaKIMil pa30aBIEHHBIX PACTBOPOB ITHX
KHCIIOT C OAHMM M TEM JK€ BOCCTAaHOBHTENIEM. Hamwimurte 3JIeKTPOHHO-WOHHBIC ypaBHEHUS
MOJIypeaKkui

30. Kakue nporueccs porekarot npu B3aumoaeiicteun BF3, BCI3, SiF4, SiCl4 ¢ Bogoii?
Kakue xommiiekcHble 4acTHIbl 00pa3yroTcsi BO GTOPUAHBIX pacTBopax? Hamuiure ypaBHEHHS
COOTBETCTBYIOIMX peakunid. KakoBa peakius cpezsl noayuuBLmnxcs pacrsopos: pH7?

Pa3zjnen 3 Opranuyveckasi XumMus

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

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

3. OcHoBHbIE NOJIOKEHMS Teopun byTneposa.

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

o. SBnenue nzomepun. [IpoctpaHcTBEHHAs U CTPYKTYPHAS M30MEPHSL.

6. [TpaBuia coBpeMeHHON MexayHapoHoi HomeHKIaTypsl MFOITAK.

7. CrpoeHue 3J€KTpOHHOM 000JI0UKM aroma yriepona. [ 'mOpummzanus. Turmbl
XUMUYECKUX CBSI3€H, UX CBOMCTBA.

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

) Ankenbl. ['omonornueckuit psa. M3omepus: CTpyKTypHas M IPOCTPaHCTBEHHAS.
CriocoOb!I nomy4eHus1, CBOMCTBa. DIEKTPOHHOE CTPOEHUE JBOMHOM CBSI3H.

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

11. AnkuHBL. ['OMONIOTMYECKMI DA, CTPOEHHME, U30MEPHsI, METOIbI IOIYyYEHMUS,

¢u3nyecKue W XMMHUYECKHE  CBOKMCTBAa, TMpPUMEHEHHE. OJJEKTPOHHOE  CTPOEHHUE
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, IPUMEHEHHE.
14. Compter.  Tpéxaromuble. HomeHknarypa, MeETOIbl  IMOMYYEHHs, XHMHYECKHE
CBOWCTBA, TIPUMEHEHHE.
15. Ampperunpl.  Onpenenenue. ['OMOJOTHUYECKHIT psiA  TIPEIENBHBIX — AlIbJCTHJIOB,
HOMEHKJIaTypa, U30MEPHsI, METOIbI ITOTyYECHHUSL.
16. Ampnmeruner.  Ompenenenue. ['OMONOTWYECKMH PsiT  TPENENBHBIX — AJTBJICTH/IOB.
XuMHUYECKHE CBOICTBA /peaklinyl IPUCOEAUHEHHS, OKUCIICHHUS/ .



1/7. Anpperunpl.  Omnpenenenue. ['OMONOrMYECKU psii  MPEIENIbHBIX — AlIbICTH/IOB.
XVWMHUYECKHE CBOMCTBA /peakliy 3aMEIICHUs, TOJMMEpPH3allii, ajibI0JbHO-
KPOTOHOBOM KOHJICHCAITHIH/ .

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

19. Kap6onosbie kuciaoTel. OTHOOCHOBHBIC MpeaebHble. Onpenencaue. [ oMomorudaeckuit psij,
HOMEHKJIATYpa, U30MEPHUsL, METO/IbI TTOTyUCHHSL.

20. KapOonoBsie kucioTbl. OTHOOCHOBHBIC TpeAenbHbIe. OnpeaeneHue. ['oMomornyeckuid psij,
HOMEHKJIaTypa, u3oMepHst. XUMHYECKUE CBOKCTBA. [ [puMeneHue.

Pa3nen 4 Hauana XuMU4eCKOro aHAaIu3a
Knaccudukanus MeTo0B aHamu3a.
OcHOBHBIC TIOHATHS U XapaKTEPUCTHUKA B KAUECTBEHHOM aHaJH3E.
Knaccudukanus MeTo0B aHammu3a.
Buzsl kauecTBEHHOr0 aHaJINA3a.
OcHoBHbIE TPeOOBAHUS K AHATUTHUYECKUM PEAKIUSIM.
Kt | rpynnbel. Pearent. XapakTepHble peakluu.
Kt Il rpynmel. Pearent. XapaktepHbie peakiiuu.
Kt Il rpynnsl. Pearent. XapakrepHble peakiiu.
An | rpynmel. Pearent. XapakTtepHble peakiiH.
. An Il rpynmiel. Pearent. XapaktepHble peakiuu.
. An lll rpynmel. Pearent. XapakTepHble peakinu.
. OcOOEHHOCTH aHATUTUICCKUX PEAKITUI M CIIOCOOBI UX BBIITOJIHECHUSI.
. JJabopaTopHoe 000pyaOBaHNE U TEXHUKA MTPOBE/ICHUSI KAYECTBEHHOT'O aHAIIN3a.
. O011ne NoHATHS KOJIMYECTBEHHOro aHanu3a. Ero 3amauu.
. CoBpemenHas kiaccuuKalus METOI0B KOJIMYECTBEHHOTO aHAIH3a.
. JlJabopaTopHoe 000py0BaHUE U TEXHUKA TPOBEICHUS KOJIMUYECTBEHHOTO
aHaiM3a.

CoNoOA~WNE
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KpuTtepun onieHKH yCTHBIX OTBETOB

KauecTBeHHas oneHka
Kpurepun o0pa3oBaTeNbHbIX
pE3yJIBTAaTOB

OTBeThl Ha BOIPOCHI JaHbl B TIOJHOM 00bEME, BBHICKA3bIBAHUS
CBA3HBIC W JIOTMYHBIE, WCIIOIb30BAHA Hay4yHas JIEKCHUKA, OtinyHO
IIPUBEJICHBI IPUMEPHI.

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

Xopomro

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

VY 10BIETBOPUTEIIHHO
HECBSI3HbIE U HeJoruyHble. HayuHas iekcuka He MCIOJIb30BaHa,
MIPUMEPEI HE IPUBEIECHBL.
OTBETHI HAa BOIPOCHI OTCYTCTBYIOT. HeynosnersoputenbHo

3.2. IIpumep 3a7aHM il KOJVIOKBHYMA

KosutokBuym 1




no

PO

~w

Bapuanr 0

VY ciioBUS IPOTEKAHUS XUMUYECKUX PEAKIUU.

YcioBus HeOOPATUMOCTH XUMUYECKUX PEaKIUil.

Ir kanus coequusieTcs ¢ 2r Opoma. Halitn maccy Opoma, eciii Macca xyopa paBHa 35,5
T.

Hanummure momHy0 3eKTpOHHYI0 (OPMYITY, paclpeeliuTe BAJICHTHBIC AJICKTPOHBI 11O
KBAaHTOBBIM SYE€MKaM, YKa)KMTE€ BO3MOXHBIE CTEIIEHH OKHCJIEHUS, OKCHUJbI, THUAPUJBI,
TUAPOKCH/IBI, KUCTIOTHI U cOJu Jyist anieMenta Ne 30

AS(OH)3+H3POs=.....Hanuiwre ypaBHEHHS pEaKIUil IMOJYyYCHHS BCEX BO3MOYKHBIX
coJieil B MOJIEKYJISIpHOM 1 MOHHOU opme. HazoBure conu.

KonnoxkBuym Ne2
Bapuant NeQ

Knaccudukanus comneit B ruapoiunse
Kak mensirorcst okucnutensabie cBoiicta B psiry HCIO-HCIO2-HCIO3-HCIO4
Kakoe koinruecTBO BelecTBa KUCIOPOJa HEOOXOAUMO AJIsl CTOpaHus 54 T aJtoMUHUsA?
Kakas macca okcuia aroMuHUsL 00pa3yeTcst Ipy B3auMOoIeHCTBUH aimtoMuHus ¢ 0,5 MOJb
kucnopona? Paccumraii pH pactBopa ruapokapOoHaTa Kaivs, €CIM KOHIIEHTPAIHs
nonos OH™ 0,0003 mob/n
Hanummure ypaBHeHUs peakiuil ¥ 3JeKTPOHHO-WUOHHBIC ypaBHEHUS MOJTypeakuui Asis
CJIEIYIOIINX IPOLIECCOB:
1) NH20OH + KMnO4 + H2S04 —
2) H3PO3 + KMnO4 —
3) Na3AsO4 + KI + H2SO4 —

KosnokBuym 3
Bapuant 0

OcHoBHbI€ TT0JI0KEHUsI Teopun byTneposa.

Cmuptel.  Onpenenenue. IlpenenbHble OJHOATOMHBIE CHUPTHL. ['OMoOJIOrMUYECKU  psf,
HOMEHKJIaTypa, N30MEpHsl, METO/IbI TIOTY4EHUSI.

IIpaBriio MOpKOBHUKOBA.

Haszoure coequnenue no MFOITAK:

OH|

HOOC - CH; — C—-CH2—- COOH

|
COOH

5. Hanmmmre rpaduyeckyro popMyiTy SHTapHOM KUCIIOTHI.

KosstokBuym Ned
Bapuant Ne0
Knaccudukanmst MeTo 0B aHaM3a.
Buibl KauecTBEHHOTO aHAIU3A.
Kt | rpynmnel. Pearent. XapakTepHble peakluu.
An | rpynmnel. Pearent. XapakTepHble peakiu.
JlabopaTropHoe 000py10BaHNE U TEXHHUKA MPOBEACHUS KaueCTBEHHOTO aHaIM3a.

asrONE



Kpurepun oieHk# KoJI0KBUYMA

85-100% npaBUIBHBIX OTBETOB — 5 0aIJIOB;
75-84% mpaBUIBHBIX OTBETOB — 4 Oana;
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

apI/I(i)MCTI/I‘IeCKOC OIICHOK TCKYIICTO KOHTPOJIA, IIOJIYUYCHHBIX B TCUCHUC CECMECTPA.



4. KoHTPOJIbHO-0LICHOYHBIE MATePHAJIbI /ISl IPOMEKYTOYHOM aTTecCTANMU

Y4eOHBIM IJIAaHOM 10 AUCHHUILTHHE «XUMUS» IPEIyCMOTPEHA IPOMEXKYTOUHAS
arrectanus B popme qudd.3adera.

4.1. 3aganus
[Tpumep 3apanus (OuaeTa) K 3a4eTy:

MHWHHCTEPCTBO CEJILCKOI'O XO3S1MCTBA POCCUNCKON ®EJEPALINN
JNEITAPTAMEHT OBPA3OBAHNA, HAYYHO-TEXHOJIOTMYECKOU IOJIMTUKU U
PbIBOXO3SIICTBEHHOI'O KOMIIJIEKCA
®OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJIPDKETHOE OBPA30BATEJIbBHOE
YUYPEXJIEHVE
BBICHIEI'O OBPA3OBAHUA
«IOHCKOU I'OCYJAPCTBEHHbBIN ATPAPHBIA YHUBEPCUTET»
(®I'BOY BO JIOHCKOM I'AY)

JIOHCKOM arpapHbIid KOJUIEIK

Kadenpa "EcrecTBeHHOHAYYHBIX TUCITUTUIAH" YTBepKAECHO Ha 3aceaHUU
Hucnunmuna: CO0.02.01 «Xumus» Kadeapsl, IPOTOKOI
Ne or" " 20 1.

HanpaBneHHe IHOATOTOBKMH.

WNHcTpykuus:
1. BHUMaTenbHO IPOYTUTE 3aJaHUE.
2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3a1aHust: 60 MUH.
3. Bbl MOXeTe M0JIb30BaThCS KAIBKYIISITOPOM.

busner Ne 0

1. Couptel. Onpenenenue. IlpenenpHbie OMHOATOMHBIE CHUPTHL. ['OMOJIOTMUECKUH P,
HOMEHKJIaTypa, U30MEpHsl, METOAbI OIYYEHHUSI.

2. 3aKoH COXpaHEHUS MacChl BEIICCTB.
3. Hanwumute rpadudeckyro Gpopmymny SHTAPHON KUCTOTHL.
4. 3anmaua. [IporieHTHasi KOHIIGHTpalMsl pacTBopa COsTHOM KUCTOThl 10% ¢ MIOTHOCTHIO
1,15 r/mn. Onpenenute MOJISPHYIO KOHIIEHTPAILIUIO PAaCTBOpa.
IIpenonaBarens 3aB. kadeapoii

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

37.

41.

4.2 BapuaHThI 3a1aHUI
Bonpocsl k 1udpepeHunaILHOMY 3a4eTy 10 JUCHUIITIMHE «XUMHS»

HcTopust pa3BUTHS XUMUHU.

Merton nonypeaxkuuii.

TennoBoit 3QPeKT XUMUISCKUX PEAKITUH.
DKBUBAJICHT COJIM, OCHOBAHUS, KHCIIOTHI.
CTpoeHre KOMIUIEKCHBIX COCMHEHHUIA.

Mertoa 37eKTpOHHO-MOHHOTO OajliaHca.
[Topsimok 3amosHEeHUs JIEKTPOHHBIX OpOHUTaeH.
Bopopoansiil nokasaresb pacTBOPOB
OCo0eHHOCTH CTPOCHHUST aTOMOB (-3JIEMEHTOB.

. Meroap! onpenenenus pH cpeasl.

. BUapl XuMHU4eckon CBS3U.

. Teopust OBP.

. Kitaccbl HeopraHm4eckux COeIMHEHUM.

. Bugel runponusa.

. Bnusnue cpenpl Ha npotexkanue OBP.

. Buapl koHUEHTpaLIMiA.

. YCc0BUS IPOTEKaHUS XUMUYECKUX PEAKIUH.

. IIpaBuno XyHnaa, npasuiio KileukoBCKoro.

. Bomopoanas u metainnyeckas CBs3b.

. Teopus 27IEKTPOIIUTHYECKON JUCCOLMALIUY.

. Auccounanus, KOHCTaHTa IUCCOLUALINH.

. I'maponns, KOHCTaHTa THAPOIIU3A.

. Ilepnoauueckas cucrema JI.11.Meneneena.

. Bugel conen.

. CriocoOsI mostydeHus cosei.

. KoBaneHnTHas u noHHas CBA3b

. 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. ['oMonmormueckuid psi, CTPOEHUE, M3OMEPHs, METOAbl MOJIyYEHHUS.
duznyeckre U XUMUYECKHE CBOMCTBA, TPUMEHEHHUE. DIIEKTPOHHOE CTPOCHHUE.

Anxenbl. ['omonornueckuit psna.  M3omepus: CTpykTypHas U IPOCTPAHCTBEHHAs.
CriocoOsI TToSTydeHus1, CBOMCTBA. DJIEKTPOHHOE CTPOCHHE JBOMHOM CBSI3H.

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

. Ankunbl.  ['oMmonornueckuit paa, CTPOCHUC, U30OMCpHUA, MCTOAbI IIOJTYUYCHUs,

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

Cmuptel.  Omnpenenenue. [lpenenbHble  OmHOATOMHBIE — CIUPTHL [ OMOJOTHYECKHIA
psn, HOMEHKJIATypa, HW30MEpHUs, METOIbl IIOJNY4YCHMs, XUMHUYECKHE CBOMCTBA,



42.

43.

46.

47.

49,

MIPUMEHEHHE.

Crouptel.  JIByxatomuble. [IpencraBurenn. HomeHknarypa, METOAbl  IOJYYEHUS,
XUMUYECKUE CBOWCTBA, IPUMEHEHHE.

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

. Ampaerunel.  Onpenenenue. ['OMONOrMYECKW  psAl  OPEACTbHBIX — aJIbJIETU]IOB,

HOMEHKJIaTypa, U30MEPUsi, METO/IbI TTOTyYCHHUSL.

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

Anpaeruael.  Onpenenenue. ['OMOJOTMYECKWT psAll  TPEACTbHBIX — aJIbJICTUJIOB.
XUMUYECKUE CBOWCTBA /pEeaKlMd 3aMEIICHHUS, MOJMMEPH3Alud, aIbJO0JIbHO-
KPOTOHOBOM KOHJICHCAITHH/ .

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

Kap6oHnoBeie kucnotel. OTHOOCHOBHEIC TIpenenbHbIe. Onpeneneaue. [ oMomornueckuii psi,
HOMEHKJIATypa, U30MEPHUsI, METOIbI TTOTyUCHHSL.

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

Kpurepun onenuBanus

OK3aMEHAIlMOHHbII OWJIET COJEpKUT JiIBa TEOpeTHYEeCKUX Bompoca. OlLeHuBaHue
IPOM3BOUTCS 10 KaXKAOMY Bonpocy Ouiera. OTBeThl Ha TEOPETUUYECKHE BOIPOCHI OLIEHUBAIOTCS
CJIEAYIOIIUM 00pa3oM:

HpaBHJ’IBHHﬁ, MOJIHBIN OTBCT, COACPIKUT HCO6XO,I[I/IMI>IC OTBCTBI U ITOJIHOC PCIICHUC

3amad— 5 0asoB;

[IpaBuIIbHBIN, HE TTOJHBIA OTBET, COJECPIKUT HEOOXOMMBIC pacyeThl B 33/1a4ax — 4 Oajia;
He TounEIl, HE IOIHEIA OTBET — 3 Oaia;

HeBepHblit 0TBET/OTCYTCTBUE OTBETA — 2 Oasa.

HToroBasi oreHKa MO DK3aMEHY OIpeneiseTcsl Kak OKpPYTJIEHHOE 10 IeJO0ro 4Hcia

cpenHee apuMeTHUecKoe OallJIoB CEMECTPOBOW OLEHKH (TEKYIIEro KOHTpOJisA) u OaioB MO
Ka)XJIOMY BOIIPOCY OmiieTa.

BOoo~NoORWDNE

0.
. [lepuoanueckas cucrema [[.M1.Menneneena.
12.
13.
14.

Bapuanrsl 3a1aHui
Bonpocsl K 3a4eTy no AMCUMILINHE «XHUMHUDY

TennoBoii 3QPeKT XUMUIECKUX PEAKITUH.
Teopus OBP.

[Topsinok 3anoHEHUs JIEKTPOHHBIX OpOHUTaeH.
Bonopoanslii mokasarenb pacTBOPOB.

Bunsl xumMuueckoil cBA3U.

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

Knaccugukarus coneit.
OcHoBHbBIE TTOJT0KEHUsI Teopun byTiepona.
["oMosoruueckuii psij1, yrieBoIopoIHbIN pagukai, pyHKIIMOHAIBHbIE TPYIIIbL.



15. SIBnenue u3oMepuu.

16. TIpaBuna coBpeMeHHOM MexayHapoaHOM HoMeHKIaTypsl MIOTTAK.

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

18. Ankensl. "'omonornyeckwuii psizn. Mzomepus:.

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

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

OTBeTHI K 324€eTy N0 JUCHUIINHE «XHUMUD)

1. TennoBsiM 3(1)(1)6KTOM XHUMHYCCKOU PCaKU HA3bIBACTCA KOJIMYCCTBO TCIIJIOTHI,
BBIACINBIICCCA (I/IJ'II/I HOFJIOTI/IBHIGCCH) B XOIC pCakKnuu H OTHOCHMOC K 1 momns

npopearupoBasiiero (Wi oOpa3oBaBiierocs) BemiecTBa. TeruioBoir 3ddekT obOo3HauaeTcs
OykBoit Q wu, Kak mpaBwio, u3Mepsiercs B KJDK/Momb winM B Kkai/Moiib. Eciau peakius
npoucxomuT ¢ BhiAeneHueM Teruia (Q > (), OoHa Ha3bIBACTCS DK30TCPMHUECKOW, a €Clid C
noryomenrem temia (Q < 0) — 3HI0TEPMUYECKOIA.

2. OKucnenue — mpoliecc OTAa4M JIEKTPOHOB. BemiecTBa (aTom, MOeKyia, HOH), KOTO-
pBI€ OTHAIOT D3JIEKTPOHBI, HA3BIBAIOTCS BOCCTAHOBUTEISIMU. B mporecce peakmus BOCCTa-
HOBHTEJIb OKHCIISIETCS, @ 3HAUCHUE CTCIICHH OKUCJICHUS TTOBBIIIACTCS.

TUIUYHBIMH BOCCTAHOBHUTEIISIMHU SIBJISIFOTCSL:

a) MeTtaiusl, Bogopo, yriaepona, CO, H2S, SOz, H2SO3 1 conu cepHUCTO# KUCIOTHI;

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

B) coenuaeHus azota: HNO2, NH3, N2Hs, NO;

T') COJIM, B KOTOPBIX CTETICHb OKHCICHHS Y KaTHOHOB MOKeT Bo3pactath: SnClz, FeSOa,
Cr2(SOa4)s3;

1) OPTaHUYECKUE COCTUHEHUS: CITUPTHI, AJIbJICTH]IBI, MypPaBbHHAS U IABEJIEBAsT KUCIOTHI,
TJTFOKO3a.

Boccmanosnenue — Tporiecc TPUCOCIUHEHUS JJICKTPOHOB. BemiecTtBa, KOTOpHIC
MPUCOSANHSIOT DJEKTPOHBI, HAa3bIBAIOTCS OKuUcIAuTeNnssMU. B mpomecce OBP  okucnutens
BOCCTAHABJIMBACTCS, 3HAYCHUE CTEICHH OKHCJICHHUS IMOHMKACTCSA. THUIMMYHBIMU OKHCIHUTEIIMU
SIBJISTFOTCS:

a) rasiorenbl, Oz, O3, KMnOa, commn xpomoBbix kuciiotr KoCroO7 u; KoCrOg,

0) kucnotel: HNO3, H2SO4 xounr, HMnO4, H2CrOg;

B) okcubl MmetauioB: CuO, Ag>0O, PbO2, CrOs, MnOy;

r) xsopuna xenesa (III) FeCls, runoxsiopuTsl, X10paThl U MepXI0PAThI.

3. IIpuHIMI MMHUMYMA 3HEPruM: U3 MHOKECTBA BO3MOXHBIX COCTOSIHUH 3JIEKTpOHA
peanu3yercss TO, B KOTOPOM JHEpPrusi aroMa MUHHMallbHAa. JTOT MPUHIMI KOHKPETU3UPYETCS
npaswiaMu KieukoBckoro.

1). U3 mHO)ecTBa CBOOOHBIX OpOMTANIel AJIEKTPOH 3aliMeT Ty, IJie MEHbIlIEe 3HAUYEeHHE
cymmsI (n+L).

2). I3 MHOXecTBa CBOOOJHBIX OpOWTaneil ¢ OJMHAKOBBIMH 3HAYEHUSIMH CyMM (n+L)
AJIEKTPOH 3aiIMET Ty, I'/I€ MEHBIIE N.

Hpunuun Iayau: B aToMe HE MOTYT OJIHOBPEMEHHO HaXOAUTHCS FIEKTPOHBI, COCTOSIHHIE
KOTOpBIX OMNMCHIBAETCS OJMHAKOBBIMHM 3HAYEHMSIMM BCEX KBAaHTOBBIX uuncen. ClencTBue: Ha
OIHOI oOpOuTaNM MOTYT HaXOAMTHCA MAKCUMyM JBa DJEKTPOHA, Y KOTOPBIX 3HAYEHUS
Ms0053aTENILHO Pa3INYHBI.



IIpaBuio I'ynaa: npu 3amoaHEHUH MOAYPOBHS MOJIYJb CYMMbl CIIMHOBBIX KBaHTOBBIX
YKcesl IEKTPOHOB JOKEH OBbITh MAKCHMalbHO BO3MOKHBIM. Ha mpakTuke 3TO BBINOJHSAETCA
IIOCJICZIOBATENIBHBIM Pa3MELICHUEM Ha KaXI0W opOuTamy MOAYpOBHsS CHayajga IO OJHOMY
JJIEKTPOHY C MapajuIeIbHBIMU CIIMHAMM, 4 3aT€M 110 BTOPOMY C aHTHUIIAPAJJICIIbHBIMU CIIMHAMM.

4. Bonmopoaublii mokasareib — pH — 3T0 Mepa akTHBHOCTU (B ciiyyae pa30aBJIEHHBIX
pacTBOpPOB  OTpa)kaeT KOHLEHTPAlLMI0) HOHOB BOJOpPOJAa B pacTBOpPE, KOJIMUYECTBEHHO
BBIpaXKaroliasi €ro KHUCIOTHOCTb, BBIYUCIAETCS KaK OTPULIATENBbHBIN (B3ATHII ¢ OOpaTHBIM
3HAKOM) JIECATHYHBIA JOrapu(M aKTHBHOCTH BOIOPOAHBIX HOHOB, BBIPAKEHHOH B MOJISIX Ha
JUTP.

pH =—1g[H"]

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

1)KoBasienTHass cBsi3b 0Opa3yercs B pe3ysbraTe OOOOIIECTBICHHUS JJIEKTPOHOB (C
o0Opa3oBaHMEM OOLIMX 3JIEKTPOHHBIX Iap), KOTOPOE IPOUCXOAUT B XOJAE IEPEeKpPbIBAHUSA
AJIEKTPOHHBIX 00JaK0oB. B 00pa3soBaHMM KOBaJEHTHOM CBSI3U y4aCTBYIOT 3JIEKTPOHHBIE oOiaka
JIBYX aTOMOB.

a) KoBanentHast HenosisipHas cBsi3b oOpa3yercs MeXJ1y aToMaMu HEMETajula OJHOTO U
TOTO JIee XMMUYECKOTI'0 3eMeHTa. Takyro CBsA3b UMEIOT POCThIE BelecTBa, Hanpumep O2; N2;

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

2)oHHOI Ha3bIBaeTCAd CBS3b MEXKIY HWOHAMH, T. €. 3apsDKEHHBIMH YaCTHIIAMU,
00pa30BaBIIMMUCS W3 aTOMa WM TPYIIbl aTOMOB B pe3yjibTaTe NPUCOEAMHEHUS WIM OTAAYU
351eKTpoHOB MOHHAs CBSA3b XapaKTepHa JUls COJIel U 1esiouei.

JUisi KOBaJICHTHOW HETIOJISIPHOM, MOJISIPHOM M MOHHOM CBSI3U OOIIMM SIBIISIETCSI y4acTHE B
00pa30BaHUM CBSI3U BHEIIHUX 3JIEKTPOHOB, KOTOPHIE €Ille Ha3blBalOT BAJICHTHBIMU. Paznuuue xe
COCTOUT B TOM, HACKOJBKO 3JIEKTPOHBI, YYacTBYIOLIME B OOpa30BaHUM CBS3M, CTAHOBSTCSA
oOmmMu. Eciam 5TH 37eKTpOHBI B OJMHAKOBOM Mepe MpHHAIJIe)KAaT 000MM aToMam, TO CBS3b
KOBQJIECHT-HAsl HETOJIAPHAs; €CJIM 3TU 3JEKTPOHbI CMEIIEHbl K OJHOMY aromy OoJiblie, 4eM
JIpyroMy, TO CBS3b KOBaJ€HT-Has MojisipHas. B ciydae, eciu 3J€KTPOHBI, Y4acTBYIOLIUE B
00pa30BaHUM CBA3H, IPUHAJIEKAT OJTHOMY aTOMY, TO CBSI3b MOHHAS.

Mertannuueckasi CBSI3b — CBA3b MEXJAYy HOH-aTOMaMHM B KPUCTAJNIMYECKOW peIIeTKe
METaJUIOB M CIUIaBaxX, OCYIIECTBIseMas 3a CUeT NMPUTSHKEHUs CBOOOAHO mepeMentaronmxcs (1mo
KpucTainy) anexktponoB (Mg, Fe).

6. B xumuu Bce MHOFOO6pa3I/IC HCOPTaHUYCCKUX BCHICCTB: MPHUHATO pa3AaciisATb HA IBC
Tpynmbel — TPOCThIE U cloXHbIe. [IpocThle BemiecTBa MOAPA3NEISIOTCS Ha METaulbl U
HeMeTaIbl. A CIOXHEIE — Ha MMPONU3BOAHLIC OT IIPOCTHIX, O6p&30BaHHI)IC nyTéM HX
B3aMMOJICHCTBHS C KHUCIOPOJIOM, BOJIOM U Mexay co0o0il. DTy Kinaccuukaiio HeOpraHMIECKUX
BEIIIECTB B BUJIE CXEMbI H300paXKaIOT CIEAYIOIINM 00pa3oM:

£— I'l[‘l!pl'ﬂllll'ﬂ‘ﬂ{llﬂ' BCHICCT j

[TpocTeie BemecTna CaoaHbIe HeIEecTR
MeTaniw Hemeraaim Orcnan OcHoBaEuH Kucaori Coan
 warpuii , (cepa,xaop, | | Ca0,S0,, || NaOH, KOH, | [1ICI, 11,80, ,| | KCI, NalICO,,
e et ) KHCAOpPO ) co ° Fe( OH )1 HMn(Oy MeOHCH




7. MaccoBasi 10151 — OTHOLIEHUE MacChl paCTBOPEHHOIO BELIECTBA K Macce pacTBopa.
MaccoBast 10J11 U3MEPSIETCS B JOJIAX €AUHUIIBI HJI B MIPOIICHTAX:

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

pacTBOPUTEIA) T.

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

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

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

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

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

1. Tlpu pactBOopeHMM B Boje (WM pacCIUIaBICHHH) JJIEKTPOIUTHI pacmalaloTcs Ha
MOJIOKUTENBHO (Kamuonsl) U OTPULIATEIIBHO (aHUOHbBL) 3apsDKEHHBIE MOHBI (T.€. TOJABEPraroTCs
AIEKTPOIUTUYECKON TUCCOIIUAIIUN ).

2. Tloxg neiicTBMEM OHIIEKTPHUECKOTO TOKAa KATHOHBI JIBUTAIOTCA K OTPHUIATEIHHO
3apsHKEHHOMY DJIEKTpoay (kamody), a aHMOHBI — K TOJIOKHTENBHO 3apsDKEHHOMY SJIEKTPOIY
(anooy).

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

CaCl, = Ca*" +2CI”

HNOz = H" + NO%

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

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



. IpoucxXoauT usMeHenue pH cpensr;

. 00pa3yroTCs MaJIOAUCCOLIMUPYIOLINE COEIUHEHUS.

. Pa3nuuaror 06patuMblil 1 HeoOpaTumerii ruapomns coneir S

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

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

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

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

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

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

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

BBIPAXKCHUCM IEPHUOANYICCKOTO 3aKOHa, OTKPBITOI'O PYCCKUM

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

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

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

o MeTtanyeckue CBONCTBA YCHIIMBAIOTCS, HEMETANIMYECKUE 0CI1a0eBatoT.

e VYBEJIMYMBAECTCS ATOMHBIN PaJInyC.

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

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

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

12. CoasiMu HaA3BIBAIOTCS CIIOXKHBIC BEMIECTBA (JOpMYJia MOJIEKYIIBI KOTOPBIX, COCTOUT H3
aTOMOB METaJUIOB M KHUCJOTHBIX OCTaTKOB (MHOTJAa MOTYT COJEpkKaTh Bojopon). Hampumep,
NaCl — xnopun Hatpus, CaSO4 — cynbdar KaibIus U T. .

[IpakTHyecku Bce COJM SIBJASOTCS HOHHBIMH COEIMHEHUSIMHU, TO3TOMY B COJISX
MEXTy COOO CBSI3aHBI MOHBI KUCIIOTHBIX OCTATKOB M HOHBI METaJIJIA!

Na*Cl™ — xsopun Hatpust

Ca?"'S04? — cymbdaT KanpIus U T.JI.

Coap siBJsIeTCH MPOAYKTOM 4YACTHYHOrO0 WM MOJHOIO 3aMelIeHUs] MeTaJLIoM
aTOMOB BOJIOPOJa KHCJIOTHI. OTCHO/1a Pa3InyaloT CJIeyIoNre THIBI COJIei:

1. CpeaHue cojim — Bce aToOMbl BOJOpOJa B KUCIOTE 3amenieHnl Metamwiom: NaCOg,
KNO3

2. Kuciable coM— HE BCE aTrOMbl BOJOpPO/AAa B KHCIOTE€ 3aMEIICHBl METAJJIOM.
PazymeeTcs, KucCible COJIM MOTYT OOpa30BBIBATH TOJIBKO JIBYX- HJIM MHOTOOCHOBHBIC KHCIIOTHI.
OOHOOCHOBHBIE KUCIIOTHI KUCTBIX conei naBath He MoryT: NaHCO3, NaH2POsu 1. 1.


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

3. OcHOBHBIE COJIM MOXXHO pacCMaTPUBATh KaK MPOAYKTHI HETIOJIHOTO, I YaCTUYHOTO,
3aMEIICHHs] THUIPOKCUIBHBIX TPYNI OCHOBaHMM KHUCIOTHBIMH octatkamu: Al(OH)SOg4,
Zn(OH)Cl u T.x1.

[To ymcmy mpUCYTCTBYIOIIUX B CTPYKTYypE KATHOHOB M aHHMOHOB BBIJICISIIOT CJEAYIOIIHE
TUnbl conelt: IIpocTeie comm — COJHM, COCTOSAIIME W3 OJHOTO BHJA KAaTHOHOB M OJHOTO BUIA
aaroHoB (NaCl). /IBoliHble COIM — COJIM, COAepsKaIiue aBa pa3andubix KatroHa (KAI(SOa4)2:12
H20).. CmemanHbie COM — COJIM, B COCTaBE KOTOPBIX MPUCYTCTBYET JIBa PA3IMYHBIX aHMOHA
(Ca(OCI)Cl). Takxke pa3au4arOT THAPATHBIE COJM (KPUCTAJUIOTHAPATHI), B COCTaB KOTOPBIX
BXOJSIT MOJICKYJIBl KPUCTAJUIM3AIMOHHOM Boabl, Hampumep,NaSO4-10 H20, u xoMIiekcHble
conu, coJieprKariue KOMIUICKCHBIN KaTHOH WIn KOMILIEKCHBIN aHHOH
(Ka[Fe(CN)s], Cu(NH3)4](OH):

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

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

XUMUYECKOE CTPOSHUE MOXKHO YCTaHABIUBATh XUMUYECKUMU METOAAMHU

CBoiicTBa BEHIECTB 3aBUCAT OT UX XUMHUYECKOTO CTPOCHUS

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

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

14. OpraHuuecKkue COCAMHEHUS KIAacCU(DUIMPYIOT, YYUTHIBasg JBAa OCHOBHBIX
CTPYKTYPHBIX IIPU3HAKA!

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

- HAIWYHE U CTpOeHHE (DYHKIIMOHAIBHBIX TPYIIIL.

Yriaepoanbiii  ckener (yriepoaHasi Lelb)-  IIOCIEN0BaTENIbHOCTh  XMMHYECKH
CBSI3aHHBIX MEX]Iy CO00I aTOMOB yTiiepoia.

@DyHKOMOHAJBHASI TPYyNNAa - aTOM WM TpyIIa aTroMoOB, KOTOpBIE 3aMElIaloT B
YIJIEBOJOPOAHON MOJIEKYJI€ OJUH WM HECKOJIBKO aTOMOB BOJ0poAa. PYHKUMOHAJILHaS
rpyInmna onpeaeinseT IPUHAJIEKHOCTh COCAUHEHMS K ONPENEIIEHHOMY KJacCy M €ro
XUMHYECKHE CBOWCTBA.

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

I'omostornyecknii psix —3TO rOMOJIOTH, PACIOJIOKEHHBIE B MOPSAKE BO3PACTaHUSA UX
OTHOCHUTEJILHON MOJIEKYJIIPHON MacChl,

15. U3omepbr — 31O BelecTBa, UMEIOLINE OJUHAKOBBIM COCTaB M MOJIEKYJISIPHYIO Maccy,
HO pa3Hble (U3UYECKHe U XUMHUYECKHe CBoicTBa. Pasznuuuss B CBOHCTBaX M30MEPOB
OOYyCIIOBJIEHBI PA3JIMYUSAMU B UX XMMHUYECKOM WM MPOCTPAHCTBEHHOM CTpOEHHH. B cBs3M C
3TUM pa3INu4aroT BUJIbl U30MEPHH:

1. CTpykTypHas usoMepus.

2. KondopmannoHHas ©30Mepus.

3. 'eomerprueckas u3omepus.

4. Ontuyeckas U30Mepusl.

16. TlpaBujia cocTaBjieHHSI HA3BAHUIl MO CHUCTEMATHYECKOH MeKIYHAPOIHOM
Homenkiaarype HIOITAK
B ocnoBe mnpaBun HomeHkimatrypel HIOITAK nexar mnpuHLIMIIBI 3aMecTUTEIbHOM

HOMEHKJIATYPBbI.



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

2. K kopHI0 100aBIsIOT CyPPUKC, XapaKTePU3YyIOLUIHA CTETIeHb HACHIILIECHHOCTH:

-aH (IIpellebHbIN, HET KPaTHBIX CBsI3El);

-eH (Ipy¥ HAJIMYUU JBOMHOMN CBSI3N);

-MH (MIpY HAJTUYUH TPOWHOU CBSI3H).

Ecnu kpaTHBIX cBsizel HECKOJBKO, TO B cy((uKce yka3blBaeTCs YMCIO TaKUX CBs3ei ( -
JAHeH, TPHEH U T.1.), a mociie cyddukca o0s3aTenbHO yKa3bIBaeTcs IU(paMu IOJOKECHHE
KPAaTHOM CBSA3U, HAIIPUMED:

CH3z —-CH2 -CH=CH2 O0yren-1

CH3z -CH=CH-CH3z Oyren-2

CH2 =CH-CH=CH> ©6yranuen-1,3

3. Hanee B cyddukc BBIHOCUTCSI Ha3BaHUE caMoi crapiuei
XapaKTepPUCTHYECKON IPYNNbI B MOJIEKYJIE C YKa3aHHEM ee MOJI0KeHUs UupPOH.

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

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

6. IlpoBomsaT HymepalnuiO TJABHOM yIJIEpOJHOM Iemu Tak, 4TOObl cTapIias
XapaKTepUCTHUECKast rpyIa uMelia HAMMEHbBIINH TOPSAKOBBIA HOMED.

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

Bce aromsr yriepona B MOJIEKyJIax ajJKaHOB HAXOAATCS B COCTOSSHUM —THOPHIM3ALUHN U
CBSI3aHbI TOJIBKO OJJMHAPHBIMH CBSA3SIMU. AJIKaHBI HMEIOT TETPAdJPUIECKOE CTPOCHUE.

JIns ankaHOB XapaKTepHA H30MEPHsl YTIIEPOIHOTO CKeJIeTa.

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

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

I[TpocTeiimii mpeacTaBUTEeIh TOMOJIOIMYECKOTO Psiia AIKAHOB — METaH .

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

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

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

YIJIEPOIHBIM CKEJIETOM.

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

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



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

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

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

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

JlJis anKWHOB XapaKTEePHBI CTPYKTYPHAST U30MEPHUs YTIEPOAHOTO CKElIeTa U IMOJIOKCHHUS
TPOMHOM CBSI3U, TAKXKE MEXKKIIACCOBAsk M30MEPHsI; MPOCTPAHCTBEHHBIX YUC- U MPAHC-U30MEPOB
AJIKUHBI HE 00pa3yIoT.

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

H30omepust 01HOATOMHBIX CHUPTOB CBs3aHA CO CTPOCHHUEM YIJIEPOJHOIO CKEJeTa
(nampumep, OyTaHON-2 U 2-METHINPOINaHo-2) U ¢ nonoxkenueM rpynnsl OH (mpomnanon-1 u
HPOTAHOI-2).

HomMmenkuiarypa.

Hazpanust criuptoB 00pa3yroT, 100aBisisi OKOHYaHHE -0J1 K Ha3BaHMIO YIJIEBOAOPOJA C
caMOH JJIMHHOM YriepoJHOM Lenblo, BKIYAOLIeH r’uApoKCcuiIbHyo Tpymnny. HyMmepauuio nenu
HA4YMHAIOT C TOTO Kpasi, OJIMkKe K KOTOPOMY pacIiojoeHa I'MIpoKcuiibHas rpynna. Kpome Toro,
HIMPOKO PAcCHpOCTpaHEHa 3aMECTUTENbHAas HOMEHKJIATypa, [0 KOTOpOW Ha3BaHUE CIUpTa
IPOM3BOJUTCS OT COOTBETCTBYIOLIETO YIJIEBOJOPOJHOTO paauKkaiza ¢ Jo0aBIEHUEM, CIOBa
"cnupt", Hartpumep: C2HsOH — >TumnoBsIif cnuprt.

Crpoenne:

Mounekynbsl cIUPTOB MMEIOT yIiioBoe crpoeHue. Yroia R-O-H B Monekysne meraHosa
pasen 108,5°. AToM KHCIOpOIa THAPOKCUILHOM IPYTITIB HAXOIUTCS B SP -THOPHIH3AINH.

IHony4yenne.

1. Camplii 00mumii criocoO MmoyiydeHus: CIUupPTOB, UMEIOLUI TPOMBIIIJIEHHOE 3HAYEHUE, —
THJpaTalys ajJkeHoB. Peakiuss WIeT NOpuU TNPONYyCKaHWM QJKeHa C IapaMud BOJbI Haj
($hochOPHOKHUCITBIM KaTaJIN3aTOPOM:

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

[Ipucoenunenuie Boabl UAET MO MpaBHily MapKOBHUKOBA, TO3TOMY U3 NMEPBUYHBIX CIUPTOB IO
JAHHOW PEAKIIMM MOXHO IOJyYUTh TOJIBKO 3TUJIOBBIN CIIUPT.

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

R—Br + NaOH — R—OH + NaBr.

o 2T0i1 peakiuu MOYKHO I1OJIy4aTh NEPBUYHBIE, BTOPUYHBIE U TPETUYHBIE CIIUPTHI.

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

R—CH=0 + H, - R—CH>—O0H, (1)

R—CO—R'+ H» - R—CH(OH) —R". (2)

Peakuuio npoBoasT, Mpormyckas CMech NMapoB ajlbJeruja WM KETOHa M BOJOpOJa Haj
HUKEJIEBBIM KaTaJInu3aTOPOM.



4. JlefictBue peakTUBOB I 'prHbspa Ha KApOOHMIIbHBIE COSIMHEHUSI.

5. DTaHOJ MOJIYYarOT TP CITUPTOBOM OPOKEHUH TIFOKO3HI:

CsH1206 — 2C2HsOH + 2CO21.

XHuMHYeCKHE CBOMCTBA CIIUPTOB ONPEIEISAIOTCS MNPUCYTCTBUEM B HX MOJIEKYJIax
ruapokcwibHON Tpynmbl OH. Csizu C-O u O-H cunbHO MONSPHBI U CIOCOOHBI K Pa3phIBY.
PaznuuaroT 1Ba OCHOBHBIX THIIA PEAKIMA CIIUPTOB C y4acTHeM (YHKIHMOHATBLHOU rpynmsl -OH:

1) Peakuun c paspeiBoM cBs3u O-H: a) B3aumojeicTBUE CIMPTOB C IIEJIOYHBIMH U
HIEJIOYHO3EMENIbHBIMU METa/llaMd C 00pa3oBaHUEM aJKOrOJIATOB; 0) peakuuu CIUPTOB C
OpPraHMYEeCKMMH W MHHEPAJbHBIMU KHCIOTAaMH C O0Opa3oBaHUEM CIOXKHBIX 3(UPOB; B)
OKHUCJICHHE CIHMPTOB IMOJ JACWCTBUEM AMXpOMaTa WM MEepMaHraHaTa Kalus 10 KapOOHUIIbHBIX
coequHeHnil. CKOpOCTh peakliuii, Ipu KOTOPbIX pa3pbiBaeTcs cBa3b O-H, ymeHnsiiaercs B psaay:
MIEPBUYHBIE CIIUPTHI > BTOPUUYHBIE > TPETUYHBIE.

2) Peakuuu comnpoBoxpaaromuecs paspbiBoM cBsizu C-O: a) KaraauTHyueckas
JIeruaparanus ¢ o0pa3oBaHHEM AJIKEHOB (BHYTPUMOJIEKYISIpHAs JAETHUApATAIUA) WM MPOCTHIX
a¢hupoB (MEKMOJIEKYIISIpHAs Aeruaparanus): 0) 3amenienue rpynmsl -OH ranoreHomM, Harpumep
IpU JIEUCTBUU TaJIOTE€HOBOJIOPOJOB C 00pa3oBaHMEM aJKuirajgoreHua0B. CKOpOCTh peakiuid,
IIpU KOTOPBIX pa3pbiBaeTcs cBsi3b C-O, yMEHbIIAETCS B pALY: TPETUUHbIE CIIUPTHI > BTOPUYHbBIE
> nepBuuHble. CIUPTHI SBIAIOTCS aM()OTEPHBIMU COSAMHEHUSIMH.

4.3 UHauBUAYAJIbHBIH MPOEKT

3anaHus 1715 CTYIE€HTOB BBIAAIOTCA 110 CIEAYIOIIUM TEMaM:
1. XuMmus Kamus 1 HaTpUs

Xumusi cepbl
Xumusd a3zora
XuMus yriaepoaa
Xumus docdopa
XumMmusi Maprasia
XuUMUsI KACIIOpoaa
Xumus xjopa
XuMuUs KpEMHHUS

. Xumus xkenesa

. XuMHs 30J10Ta

. Xumus cepedpa

. XUMHUSA KanbIlUs

. XUMHS aTFOMUHUS

. XUMHA Hoaa

CoNoORWN

e e o ol
OabdhwWNDE O

B Hagane cemecTtpa CTyAeHTaM BbIAA€TCA 3aJaHUE B BUAE TEMbl WHIUBUAYATbHO, B
KOHIIE CEMECTpa CTYEHT IIPEIOCTaBIISAET AOKIad, peepaT U Mpe3eHTalusl Ha BBIOPaHHYIO TEMY.

Kpurepun oneHKH 10nycKa MHANBHAYAJIBHOI0 IPOEKTA K 3allUTe

KauecTBeHHas oneHka
Kpurtepun o0pa3oBaTeNbHbIX
pE3yJIBTAaTOB

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

HayuHas nekcuka He UCIob30BaHa, IPUMEPHI HE IPUBEIECHBI.




OTBeThl Ha BOMPOCHI OTCYTCTBYIOT. Kakoil-mubo 3jieMEHT He

Henonymen
MIPE/ICTABIIEH B pE3YyJIbTaTE CEMECTpa

KpuTepnn OLHCHKH OTBETOB 110 UHAUBUAYAJBHOMY IIPOECKTY

KauecTBeHHas olleHKa
Kpurepun 00pa3oBaTeNbHBIX
pe3yabTaToB

OTBeThl Ha BOIIPOCHI JaHbl B TIOJHOM 00beME, BHICKA3bIBAHUS
CBA3HBIE W JIOTMYHBIE, HCIIOJb30BAHA HayyHas JIEKCHKA, OTtiinyHO
MIPUBE/ICHBI IPUMEPHI.

Bompoc packpeiT He B MOTHOM OOBEME, BBICKA3bIBAaHUS B
OCHOBHOM CBSI3HBIE U JIOTMYHBIC, HCIOJIb30BaHA Hay4dHas

Xopomo

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

Y 10BIIETBOPUTEIBLHO
HECBA3HBIC U HCIIOTHUYHBIC. Haquas[ JICKCHUKAa HE€ HCIIOJIb30BaHa,
IIPUMEPB] HE IPUBEICHBI.
OTBeThI Ha BONIPOCHI OTCYTCTBYIOT. HeynoBneTBopUTENBbHO

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

Tum 3apaHuii: 3aKpbITHINA

Bapuant 3aganus 1.

Yro Ha3pIBacTCA XMMUYECKUM DJIEMEHTOM...

1. CemeilcTBO pa3HOPOIHBIX ATOMOB.

2. Bux aToMOB ¢ OAMHAKOBBIM MOJOXKHUTEIBHBIM 3apsI0M sIpa.

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

Turm 3a1aHnii: 3aKpBITHIA

BapuanT 3ananus 2.

IIpu xakom m3 napeui B Poccuu nosBuiach nepsas anTeka...
1. TTerp 1

2. bopuc I'ogyHoB

3. EnuzaBera [leTrpoBHa

4. UBan ['po3Hblii

[TpaBunbHBI OTBET: 4

Tum 3agaHuii: 3aKpbITHINA

BapuanT 3amanus 3.

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




Oopom

XJIOP

¢rop

. non

[TpaBuibHeI oTBeT: 3,2,1,4

NS

Tun 3a7aHuii: 3aKPBITHINA

Bapuanr 3aganus 4.

ABTOpPOM 3aKOHA COXPAHEHHMS MACChl BEIISCTB ABIIETC. ..
1. ABoraapo

2. MenneneeB

3. JlomoHOCOB

4.Tecc

[TpaBuibHBII O0TBET:3

Tun 3agaHuii: 3aKPBITHINA

BapuanTt 3amanus 5.

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

1. IlenTan

2. I'excan

3. Meraun

4. Oxra"

[TpaBwibHEI oTBeT: 4,2,1,3

Tun 3a7aHuii: OTKPBITHINA

BapuanT 3aganus 6.

Cwmemamm 300r pacTBOopa MOYEBHHEI ¢ MaccoBoi sojieit 20% u S00r pacTBopa STOM K€ COJIH C
MaccoBor goieit 40%. PaccunTaliTe MacCOBYIO JOJIIO COJIM B IOJYYSHHOM PACTBODE...

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

Tum 3a1aHni: OTKPBITHINA

BapuanT 3ananus 7.

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

ABTOp .

IIpaBuneHsbiil otBeT: JI.M. Menaenees.

Tum 3anaHnii: OTKPBITHIN

BapwuanT 3amanus 8.

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

Tun 3anaHuii: OTKPBITHIN

BapuanT 3amanus 9.

IIpu nermaparaliid BTOPHYHBIX M TPETHYHBIX CIHUPTOB M IPH JETHAPOraJOreHUPOBAHUHU
BTOPUYHBIX M TPETUYHBIX TAJIONCHHMIO0B BOJOPO] OTIIEILIACTCS NPEUMYIIECTBEHHO OT HaUMEHEE
THJAPOTrSHU3UPOBAHHOIO aTOMAa YIJIepoAa — 3TO IPaBuio.........

[IpaBunbHBII OTBET: 3aiilieBa.




Twun 3a7aHuii: OTKPBITHIN

BapuanT 3aganus 10.

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

IIpaBunpHBIN OTBET: MOPKOBHUKOBA.

Tun 3a7aHnii: OTKPBITHIN

Bapuant 3ananus 11.

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

IIpaBUIBHBIN OTBET:

Barnep.

Tun 3a7aHuii: OTKPBITHINA
BapuanT 3aganms 12.

/O /O
H?,C—C\ +2 [Ag(NHg)g]OH — H?,C—C\ +2Ag|+3NH; + H,O
JlaHa peaknus : H ONH,4

Hanvmnre Ha3BaHue peakuuu
IIpaBUIBHBIN OTBET:

Peaxiusa «CepebpsiHOTO 3epKaay

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3amanus 13.

Kakoii Tun rubpuan3anum xapakTepeH Jis TPETbEro BaJICHTHOTO COCTOSIHUSL YTJIEpPOIa. ..
IIpaBunbHeI 0TBET: SP° — THOPUAM3AIHSL.

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 14.

K kakomy Tuny ruaponusa npuHamiexuT cons AlCIs:

[IpaBUIBbHBIN OTBET:

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

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 15.

K xakomy TUIY THApoan3a DpuHaIIeKUT coab NaxCOs:

[IpaBUIBHBIN OTBET:

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

Tum 3a1aHni: OTKPBITHINA

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

Onpenenure OKUCIUTENb U BOCCTAHOBUTEIb
IIpaBUIBHBIN OTBET:

A30T — okuciuTenb, Gochop — BOCCTAHOBUTEI.



https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4

Tun 3agaHuii: OTKPBITHIN

Bapuant 3ananus 17.

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

XJ0p - OKUCIHUTENh, a30T — BOCCTAHOBHUTEIIb.

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganus 18.

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

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganms 19.

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

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

Twun 3anaHuii: OTKPBITHIN

BapuanTt 3ananus 20.

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