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1.001mme moJj10KeHUs

KoHTpobHO-OIIEHOUHBIE  CpEICTBAa TpEAHA3HAYEHBI 11  KOHTPOJS M OLICHKH
00pa3oBaTeNbHBIX JIOCTM)KCHHUH OOYyYarolMXCs, OCBOMBIIMX TMPOTPaAaMMy JHCIUTLIMHBI
C00.02.01 Xumus.

@OoH/I OLICHOYHBIX CPEJACTB BKIIOYAET KOHTPOJBHO-OLICHOYHBIE CpEACTBa  JUIs

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.

2. Pe3yaibTaThl 0CBOECHMS JUCHUILINHBI, OJJIe:KAIMe TPOBEPKe

Pe3ynbrarsl 00y4yeHus
(ymeHus1, 3HAHUS, 001IIHE
KOMIIeTEHIIUHN)

OcHoOBHBbIE MOKa3aTeJH
OlIeHKH pe3yJIbTATOB

®dopMa KOHTPOJIA U
OLICHUBAHUS

YMeThb:

- BIAZeTb OCHOBHBIMH METOJaMU
Haquoro IIO3HaHUA, I/ICHOJII)3y€MI)IMI/I
HaOII0ICHIE,

B XHWMHUHU: OITMCaHuC,

3MepeHue, 9KCIIEPUMEHT;
00pabaTbIBaTh, OOBSICHATH PE3YIIbTATHI
[[POBEJICHHBIX ONBITOB W  J€JaTh
BBIBO/Ib; TOTOBHOCTh M CIIOCOOHOCTH
[IPUMEHATh METOABl IO3HAHUS IIPU
[PEILIEHNN IPAKTUYECKUX 3a1a4;

- UCCIIE0BATh CBOMCTBA]
HEOPraHUYECKUX M OPraHUYEeCKUX
BELIECTB, OOBICHATH 3aKOHOMEPHOCTH
[IPOTEKaHUS XUMHYECKHX peaKIui,
[IPOrHO3UPOBaTh  BO3MOKHOCTb — UX
OCYILIECTBIICHMS;

- J1aBaTh KOJUYECTBEHHBIE OLIEHKHU U
[IPOBOAUTH PAacueThl IO XUMHYECKHM
(bopMyIaM U ypaBHEHUSM;
- BBIABUIAaTh TMIIOTE3bl HA OCHOBE

3HAHUM O  COCTaBe, CTPOCHUM

BECIIICCTBA M OCHOBHBIX XHMMHUYCCKHX]

3aKOHaXx, MIPOBEPSATH uX
DKCIIEPUMEHTAJIBHO, bopmynupys
L[€]1b UCCIIEI0BAHUS;

- BJIAJIETh METOJaMH|

CaAMOCTOATCIIBHOI'O IIJIAHUPOBAHUA U

[TPOBCACHUA XUMHNYECKUX

DKCIICPUMCEHTOB C CO6J'IIO)ICHI/IGM

mpaBwil  Oe3omacHo — paboOThl ¢

BEIIECTBAMU " 1a00paTOPHBIM|

YMETH OIINCarThb,

000pyI0BaHUEM;

- IIPOBEJCHUE
XUMUYECKHX PEAKUUHN 110
IIOJIyYEHUIO u
IIPUMEHEHUIO
OpPraHUYECKUX u
HEOPraHUYECKHUX
BELICCTB;

- pacyer KOHLEHTpauun
BELICCTB pa3IM4YHBIMHU
METOJIaMH;

-aHaIu3
JKCIEPUMEHTAIBHBIX
JaHHBIX ¥ HUX pacyeT B
COOTBETCTBUU c
3aJlaHUEM;

-BJIAJICHUE TEXHUKOU
paboThl C XHUMHYECKUM
000pyTI0BaHUEM.

— [lepuoauueckuii yCTHBIN
OIIpPOC

— Habmronenue u orieHka
KauecTBa padoT Ha
MabopaTOpHBIX U
MPAKTUYECKUX 3aHATHSIX

— KonTponb
CaMOCTOSITENIbHOM pabOThI
— DOK3aMeH




[TPOaHAIN3UPOBAThH u OLICHUTD
TTIOCTOBEPHOCTD IIOJIyYEHHOTO
[pe3yibTara;

- NPOTHO3MPOBATh, AHAIM3MPOBATH U
OLIEHUBATh C MO3ULUHN 3KOJIOIHYECKON
0€30I1aCHOCTH IOCIIEICTBUS OBITOBOM
1 TPOM3BOJCTBEHHOM [JEATEIbHOCTH
YeJIOBEKAa, CBSA3aHHOU C MepepaboTKOM

H(pOpMalKH, MOTYy4aeMON U3 pa3HbIX
MICTOYHHNKOB,

-IUTsE 00YYAIOIIMXCS C OTPAHNYECHHBIMU
BO3MOKHOCTSIMHM 3/I0OPOBbsI OBJIaJICHHE
OCHOBHBIMHM JTOCTYITHBIMU METO/IaMHU
HAy4YHOI'O MIO3HAHUS;
clenblx M caa0OBHMJIAIIMX
00y4JaroImuXcs OBJIAJCHUE IpaBHIaMU
3anucu dopmyn ¢

MICIIOJIb30BaHUEM peNlbe(hHO-TOUEUHOM

- 1T
XUMUYECKUX

cucteMbl 00o3HaueHuit JI. bpaiins.

BEILIECTB.
BHATD: - OCHOBHBIE  3aKOHBI
-IIPEACTABICHUS] O MeCTe XuMmuu B| XHMHU,
COBpEeMEHHOI Hay4HOl kapThHe Mupa;| ~ ~ OCHOBHBIC  KJIACCBI

HEOPraHUYECKUX u
[MOHMaHHE ponu XUMHH B

OpPTaHHYECKUX

OPMHUPOBAHUU K u .

(bopmup pyrosopa COETMHEHU;
(b YHKITMOHATTLHOM IPAMOTHOCTH| -  cpolicTBA  OCHOBHBIX
UEJIOBEKA JUIsl PELUICHUS IPAKTUYECKHUX| KJ1acCOB OPraHMYECKHX U
Bamay; 00 OOmMX  XUMHUYECKHX| HCOPTaHHYCCKUX
3aKOHOMEPHOCTSX, 3aKOHAaX, Teopusx; | COCAMHCHUH,
-OCHOBOIIOJIAraloIIre xumuueckue| - PCAKIHHI OTPCACICHH

HEOPraHUYECKUX u
[OHATHS,  TCOPHH,  3aKOHBI  H

OpPTaHHYECKUX BEIIECTB B
3aKOHOMCPHOCTH; GHOIOrHIECKIX — Ilepponueckuii yCTHBIN
-XUMHYECKYI0  TEPMHHOJOTHIO M| ofheKkTax; o1IpocC
CUMBOJIHKY; - TEXHOJIOTHUIO [~ Ha6HIOIIeHI/Ie 1 OIICHKAa
-paBUjIa TEXHUKH 0E30MacHOCTH Mpu| BBIITOJIHEHUSA peakiui KageCTBa pabot Ha

i TabopaTOPHBIX U
MCITOJIb30BAHUH xuMmuyeckux| B3aUMOACHUCTBI patop
‘ XMMIYECKNX BEIIECTB. MPAKTUYECKHUX 3aHATUIX

BELICCTB, — KoHTpoib
-COOCTBEHHYIO HO3UIUIO 110 CaMOCTOSITENIbHOW PabOTHI
OTHOIICHUIO K XUMHUYECKOH — DK3aMeH




3. KOHTPOJIbHO-0LIEeHOYHbIE MATEPHAJIBI TEKYIIET0 KOHTPOJISI

B kauectBe KOHTPOJIbHO-OLCHOYHBIX MATCPUAJIOB TCKYIICTO KOHTPOJIA UCIIOJIB3YIOTCA:

3.1. [lepuoguvecknii yCTHBINA ONPOC

Pa3gen 1 OcHOBHBIE 3aKOHBI XUMHH

Hcropust pa3BUTHS XUMUU.
Merto nonypeaxkuuii.
TennoBoii 3QPeKT XUMUISCKUX PEAKITUH.
OKBUBAJIEHT COJIM, OCHOBAHUS, KUCIIOTHI.
CrpoeHue KOMILJIEKCHBIX COEUHEHUN.
MeTto/1 351eKTPOHHO-MOHHOT0 OasuiaHca.
[Topsimok 3amoHEeHUs NIEKTPOHHBIX OpOHUTameil.
Bopopoansiil nokasarenb pacTBOPOB
OCO0EHHOCTH CTPOCHHUS aTOMOB (-3JIEMEHTOB.

. Merons! onpenenenus pH cpensl.

. Buzipl XuMu4eckoi CBsi3H.

. Teopust OBP.

. Kitaccbl Heopranmueckux COeIMHEHUM.

. Bugel runponusa.

. Bnusnue cpenpl Ha npotexkanue OBP.

. Buzibl KOHIIEHTpauil.

. YCc0BUS IPOTEKaHUSI XUMUYECKUX PEAKIU.

. IIpaBuno XyHna, npasuwio KiieukoBckoro.

. Bomopoanas u metannnyeckas CBs3b.

. Teopus 2NEKTPOIUTUYECKON JTUCCOLALIH.

. Auccoumanusi, KOHCTaHTa IUCCOLUALINH.

. I'mpponns, KOHCTaHTa THAPOIIN3A.

. [lepuoanueckas cucrema /[.M1.Menneneesa.
24.  Bwugsl coneit.
25.  CnocoObl MoTy4eHus coel.
26.  KoBajJeHTHas M MOHHAs CBS3b
27. Knaccudukanmm XuMAYecKuX peaxkiuit
28.  TI'maponus, crymenu ruaponusa, pH coneit.
29.  Bujapl KOHLIEHTpAIHH.

CoNoO~WNE

NNNNNRPRPRRERPRRRRERRE
WNRFPOOWONOUIDMWNEREO

Pa3nes 2 Heopranuyeckasi Xumusl.

1. KakoBa anexTpoHHasi KOH(pHUTypalusi aToMOB 37eMeHTOB 7-i1 rpynmbl? Kakue crenenu
OKHUCJICHHUS XapaKTepHbl Ui JTUX dJeMeHToB? IlpuBenuTe mnpUMephl COSAUHEHHH ATHX
9JIEMEHTOB B PA3JIMYHBIX CTETICHSIX OKHCIICHHS.

2. Kak wmensitores mo rpymnne F-CI-Br-l: a) pagmycel atomoB, 0) mepBblii MoTeHIHAI
MOHU3AIINH, B) AJIEKTPOOTPHUIIATEIIHHOCTh aTOMOB?

3. Kakue U3 mepeunciieHHBIX coeMHeHUi BeTpeuatoTcst B mpupoze: NaF, CaF2, NaCl,
HCI, KCIO3, Br2, NaBr, NaBrO4, Nal, NalO3? Kak moiy4aroT rajoreHbl B BHIE MPOCTHIX
BEIIECTB B IMPOMBIIUIEHHOCTH U B JiabopaTopuu? HamummTe ypaBHEHHS COOTBETCTBYIOIIMX
peaKkui.



4. Kak M3MEHSIOTCS OKHCIUTEIbHBIE CBOMcTBa B psany ramoreHoB F2-CI2-Br2—12?
[TponmntocTpupyiiTe 3Ty 3aKOHOMEPHOCTDH MTPUMEPAMHU XUMUUYECKUX PEAKIIUH.

5. B 4eMm mposBISIOTCS 0COOCHHOCTH (PTOpa MO CPaBHEHUIO C JAPYTUMH TajJOreHaMu?
JUis  OKMCIMTENbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB  HAMMIIUTE AJIEKTPOHHO-  HOHHBIE
YpaBHEHUS MOIYPEAKIIHA.

6. Kak wmsmensiercss B psy ranorenoogoponoB HF-HCI-HBr-HI: a) mexaromuoe
paccrosinue, 0) MPOYHOCTh CBSI3HU, B) KUCJIOTHBIE CBOKWCTBA UX PACTBOPOB B BOJE?

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

8. Kak mnomywaroT ranoreHBonopoisl? Jljis OKUCIUTENbHO- BOCCTAHOBUTEIIBHBIX
IPOIIECCOB HAMUIIUTE 3JICKTPOHHO-UOHHbIE YPAaBHEHUS MOTYPEAKIIUA.

9. Kak ramorensl pearupyroT ¢ Bojoi? Hamummure ypaBHEHHS COOTBETCTBYIOIIHMX
peakuumii. [[aiite onpenenacHue peakuuu JUCIIPOIIOPLIMOHUPOBAHUS.

10. KakoBO mpocCTpaHCTBEHHOE CTpOeHHE aHMOHOB okcokucioT xjiopa HCIO, HCIO2,
HCIO3, HCIO4 u na3BaHue KUCIIOT U UX COJIEMH.

11. Kak mensercs cuna kuciot B 7 psay HCIO-HCIO2-HCIO3-HCI04?

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) TEPMHUYECKYIO ycToiuumBOCTh. [IpuBeaute mnpumepsl
B3aUMOJICHCTBUA ATUX KUCIOT ¢ |12. Hanuimre ypaBHEHHs COOTBETCTBYIOIIUX PEAKLIUH.

15. TIIpemtoxkute cmnocod mnomyuenuss KICI4+2H20, wucmons3yss B KadecTBe
enuHcTBeHHOTo MctouHuka xiopa KCl, a B kauecTBe eqMHCTBEHHOrO HcTouHKKa nonxa — Kl. a)
HanwmmuTe ypaBHEHHS BceX pEaKkUMid W YKaXKHTE YCIOBHA WX IpoBeieHusa. 0) Hammmmre
YpaBHEHMsI peakUuil B3auMOJEHCTBHUS 3TOTO0 COEAMHEHHs C M30BITKOM BOJbBI M C PAaCTBOPOM
KOH.

16. IlpuBeaure mpumMepbl (TalOreHUIbl, OKCHJbI, THAPHIbI) ONM3KUX CBOMCTB
coerHEeHU Oopa M KpEeMHHS W Pa3M4vs B CBOWCTBaX OJHOTHUIHBIX COCJMHEHUH Yriepona.
Hanummmre ypaBHEHHsI COOTBETCTBYIOLIUX PEAKLIUH.

17. O0BsicHUTe, MOKHO JIM XpaHUTh TUIaBUKOBYIO kucioTy (HF) B crexnsiuHo# 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 aneMeHToB 4-i rpynnel OBP? Ilpusenure
IPUMEDHI.

20. UsBectHO, 4uTOo B psigy anemeHtoB Si, Ge, Sn, Pb ycroitunBoCcTh COCTUHEHHH B
HU3MIEH TI0J0KHUTEIBHON CTETICHN OKHCIICHUS YBEITHMUMBaeTCA. JJOKaXKUTe ypaBHEHUSIMH.

21. TlonTBepaute ycroitunBocth Ph2+ ypaBaenusmu peakuuu PbO2 ¢ HCI. Ipuseaute
npumep Japyrol rpymnnsl Ilepponuueckod CHCTEMBI, B KOTOPOM CYIIECTBYET Takas Ke
3aKOHOMEPHOCTb.

22. OObsicHUTe, TOYeMy JUIs paszieieHus cmecu cyinbdumoB PbS u Sb2S3 moxHO
ucrons3oBath pactBopbl cynbhuma (NH4)2S wmm nomucyneduma (NH4)2S2. Hamwmmmre
YPaBHEHHSI COOTBETCTBYIOIINX PEAKIIHH.

23. Hanumute ypaBHeHue peakiuu B3aumoeiictBus Na2[Sn(OH)4] ¢ Bi(OH)3.

24. Hcnonp3ys B KadyecTBe IpuMepa IWHK W MeIb, HAMMIINTE YpPaBHEHHS
B3aMMO/ICHCTBUS METAJUIA C a30THOM KUCIOTOM pa3inyHoil koHneHTpauuu: 2, 30, 60%.

25. Kak M3MEHSIOTCS BOCCTAaHOBUTENbHBIE cBo¥icTBa B psagy NH3-PH3-AsH3-SbH3-
BiH3? [ToarBepaute oTBET MpuMepaMu XxumMudeckux peakiuid. Kak momywator PH3 u SbH3?

26. B Tpex mpobupkax 0e3 STUKETOK HaxoIsaTcs pactBopbl coieii: NaH2PO2, Na2SO3 u
Na2H2P207. Ilpemnoxure XUMUYECKHH Crmoco0 OMpeNeNeHnus COACPKUMOIrO  KaKIOu



npobupku. Hamummre mocienoBaTenbHO ypaBHEHHS BCEX IMpPEIUIOKEHHBIX Bamu peakiuii u
YKQKHUTE, HA OCHOBAHMM KAKUX CBOMCTB BbI pacno3Hanm Kaxayro U3 COJeH.

27. Kakue mnporieccsl mpoTekaroT npu B3aumozeiictsuu BF3, BCI3, SiF4, SiCl4 ¢ Bonoii?
Kakue xommiiekcHbIe 4acTHIBI 00pa3zyroTcsi BO GTOPUAHBIX pacTBopax? Hamuiurte ypaBHEHHS
COOTBETCTBYIOIMX peakunid. KakoBa peakius cpeabl noayuuBLmxcs pacrsopos: pH7?

28. U3BecTHO, uTO B psaay 3aeMenToB P-AS—Sb—Bi ycToiYMBOCTh coeTMHEHNI B BBICIIIEH
CTETIeHU OKHCJICHUs yMeHbIIaeTcsi. KakoB cocTaB coemuHeHn, 00pa3yromuXxcst Ipy TOPEHUH Ha
BO3yxe Qochopa, MbIIbIKA, CypbMbI, BUCMYTa?

29. Kak MeHsoTcs  OKMCIMTENbHbIe  cBoiictBa B psagy  HNO2-HNO3?
[TpoummtocTpupyiiTe OTBET MpUMEpaMU XUMUYECKUX PEaKIMil pa30aBIIEHHBIX PACTBOPOB ATHX
KHCIOT C OAHMM M TEM JK€ BOCCTaHOBMTeNeM. Hamumunre 351eKTpOHHO-UOHHBIE YpaBHEHUS
MOJTypEAKIHI

30. Kakue nporueccol potekarot mpu B3aumoaeiicteun BF3, BCI3, SiF4, SiCl4 ¢ Bomoii?
Kakue xommiiekcHble 4acTHIbl 00pa3yroTcss BO GTOPUAHBIX pacTBopax? Hamuimure ypaBHEHHS
COOTBETCTBYIOIMX peakunid. KakoBa peakius cpeasl noayuuBLnxcs pacrsopos: pH7?

Paszjnen 3 Opranuyeckasi XumMus

1 Opranundeckas 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, YriaeBOJOPOIAHBIA pajuKai, (YHKIMOHAJIbHBIE TPYIIIbL.
Knaccudukanus opranuaeckux coeTMHEHUN.

S. SBnenne usomepun. IIpocTpancTBeHHAsA U CTPYKTYpHAs H30MEPHSL.

6. IIpaBuiia coBpeMeHHOM MexayHapogHor HoMeHkIaTypsl MFOITAK.

7. CrpoeHue 3J€KTpOHHONM 000JI0YKM aroma yriiepona. ['mOpummsanust. Turmbl
XUMUYECKUX CBSI3€U, UX CBOMCTBA.

8. Ankanbl. ['omMonoruueckuii psii, CTpOEHUE, WU30MEpUsi, METOAbI IOTyUYEHUSI.
duznyecKre U XUMUYECKUE CBOMCTBA, TPUMEHEHHUE. DIIEKTPOHHOE CTPOCHHUE.

) Ankenbl. ['omonornueckuit psa. M3omepus: CTpyKTypHas M IPOCTPaHCTBEHHAS.
CriocoOb!I moy4eHus1, CBOMCcTBa. DIEKTPOHHOE CTPOESHUE JBOMHOM CBSI3H.

10. Anxanuensl. [IpencraButenu. Tunbl cBsizedd. [lomydeHue, XUMHUYECKHE CBOMCTBA.
Kayuyku. DneKTpoHHOE CTpOEHUE COIPSKEHHBIX CBA3EH.

11. AnkuHBL. ['OMONIOTMYECKMI DAL, CTPOEHHE, M30MEPHsI, 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,
IPUMEHEHHUE.

13. Cruprel.  [IByxatomusle. IlpeacraBurenmu. HomeHknarypa, MeTOABI MOIYy4EHUS,

XUMHUYECKUE CBOMCTBA, MPUMEHEHUE.

14. Couptel.  Tpéxaromuble. HomeHknaTtypa, METOIbl IOMYYEHHs, XHMHYECKHE
CBOWCTBA, IIPUMEHEHHUE.

15. Ampaerunpl.  Onpenenenue. ['OMOJOTHUYECKUIT psii  TIPEIENBHBIX — AlIbJCTH/IOB,
HOMEHKJIATypa, U30MEPUsI, METO IbI TTOTyUCHHMSL.

16. Anpnerunel.  OmnpenenicHre.  ['OMOJIOTHUSCKHMIA s TPEACTBHBIX  AJTBJCTHIIOB.
XuMHUYECKHE CBOICTBA /peakliuyl IPUCOEAUHEHHS, OKUCTICHHUS/ .

17. Anmpnerunel.  Ompenenenue. ['OMONOTHYECKHM psifi TPEAETBHBIX  aJIbJIETHIOB.
XVWMHUYECKHE CBOMCTBA /peakiiy 3aMEIICHUs, TOJMMEpPU3allii, ajibJ0JIbHO-
KPOTOHOBOM KOHJICHCAITIH/.

18. Keronsl. Onpenernenue. ['oMOIIOTHYeCKHiA psijT KETOHOB, HOMEHKJIATYPa, H30MEPHSI, METOIbI
MOJTyYEHHUSL.

19. KapGoHoBbie KUCIOTHL. OIHOOCHOBHBIE TpeienbHbie. OnpenereHre. ['oOMOIOTHIeCKHiA psij,



HOMEHKJIaTYypa, U30MEPHUsL, METO/IbI MTOJTyUECHHSL.
20. Kap6onoBsie kuciotbl. OTHOOCHOBHBIE TpeenbHbIe. OnpeneneHue. ['oMomornyeckuit psij,
HOMEHKJIaTypa, u3oMepust. XUMHYECKUE CBOKCTBA. [ [puMenenue.

Pa3nen 4 Hauana XuMHU4eCKOro aHAJIN3a
Knaccudukanus MeTo0B aHammu3a.
OCHOBHBIE TIOHSATHUS U XapaKTEPUCTHKA B KAYECTBEHHOM aHAJIM3E.
Knaccudukanus MeTo0B aHammu3a.
Buzpsl kauecTBEHHOr0 aHaJINA3a.
OcHoBHbIE TPeOOBAHUS K AHATTUTHUECKUM PEAKIUSIM.
Kt | rpynnel. Pearent. XapakTepHble peakluu.
Kt Il rpynmer. Pearent. XapakTtepHbie peakiiuu.
Kt Il rpynnsl. Pearent. XapakrepHble peakiuu.
An | rpynmnsl. Pearent. XapaktepHble peakiiH.
. An Il rpynnel. Pearent. XapakrepHble peakuu.
. An Il rpynmel. Pearent. XapakTepHbie peakiiu.
. OcoOEeHHOCTH aHATMTUYECKUX PEAKIU U CIIOCOOBI MX BBITOJHEHHS.
. JJabopaTopHoe 000pyA0OBaHNE U TEXHUKA ITPOBEICHUSI KAYECTBEHHOTO aHAJIN3A.
. O011ne NoHATHS KOJIMYECTBEHHOro aHanu3a. Ero 3amauu.
. CoBpemenHas kiaccuuKalus METOI0B KOJIMYECTBEHHOTO aHAIH3a.
. JlJabopaTopHoe 000pya0BaHUE U TEXHUKA TPOBEICHUS KOJIMUYECTBEHHOTO
aHaiu3a.

CoNoO~WNE

Tl e S N SE S T
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Kpurtepuu oieHKH yCTHBIX OTBETOB

KauectBeHHas orjeHka
Kpurepun o0pa3oBaTeNbHbIX
pe3yJbTaToB

OTBeThl Ha BOIPOCHI JaHbl B TIOJHOM 00BbEME, BHICKA3bIBAHUS
CBA3HBIC W JIOTMYHBIE, HCIIOIb30BAHA Hay4yHas JIEKCHUKA, OtinyHO
IIPUBEJICHBI IPUMEPHI.

BOHpOC PAaCKpBIT HE€ B IIOJHOM O6’LCM€, BBICKA3bIBAHHUS B
OCHOBHOM CBA3HBIC MW JIOTUYHBIC, MCIIOJIb30BaHA HaydHas

Xopomro

JIEKCUKA, TpUBENEHBI InpuMepbl. OTBETBI Ha  BOIPOCHI
CUTHAJIN3UPYIOT O HAJINYNN HpO6J’I€MI)I B IIOHUMAaHUU TEMBI.
OTBeTpl Ha BONPOCHI B 3HAYUTEIBHOW CTENEHU 3aBUCAT OT
IIOMOIIA CO CTOPOHBI IIPEOJAABATEII. BrickaspiBanus

Y 10BJIIETBOPUTEIBEHO
HECBSI3HbIE U HeslornuHble. Hay4Has jekcuka HE HCIIOJIb30BaHA,
HNPUMEPEI HE IPUBEIEHEL.
OTBeTBI Ha BONPOCHI OTCYTCTBYIOT. HeynoBnersopurensHo

3.2. IIpumep 3a1aHM il KOJNIOKBHYMA

KosutokBuym 1
Bapuanr 0

1. VYcnoBus npoTekaHus XUMHUECKUX PEaKIIUA.

2. YcnoBusl HEOOPAaTUMOCTH XHMHUYECKUX PEaKIIUU.

3. 1r kamus coeaunsiercs ¢ 2r 6poma. Haiftu maccy 6poma, ecnmu macca xJjiopa paBHa 35,5
T.
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Hanummure monHyro 3MeKTpOHHYIO (HOPMYIy, paclpee/iuTe BaJIEHTHBIC AJIEKTPOHBI 110
KBAaHTOBBIM SIYCHKaM, YKaXHTE BO3MOYKHBIC CTEIICHH OKHCIICHUS, OKCHUIBI, THIPUIBI,
TUAPOKCH/IBI, KUCTIOTHI U cOJu Jyist aniementa Ne 30

AS(OH)3+H3PO4=.....Hanuiure ypaBHEHHS PpEaKIUil IMOJYyYCHHS BCEX BO3MOYKHBIX
coJiell B MOJICKYJISIpHOU U HOHHOU opme. HazoBure comu.

KonnoxkBuym Ne2
Bapuant NeQ

Knaccudukanus comneit B rugposuse
Kak mensirorcst okucnutensabie cBoiicta B psiiy HCIO-HCIO2-HCIO3-HCIO4
Kakoe konnuecTBO BelecTBa KUCIOPOJa HEOOXO0AUMO JIsl CTOpaHus 54 T aJtoMUHUs?
Kakas macca okcuia anroMuHUsL 00pa3yercst Ipu B3auMoIeicTBUH aimtoMuuus ¢ 0,5 Mob
kucinopona? Paccumraii pH pactBopa ruzpokapOoHara Kaiivs, €CIM KOHIIEHTpAIHs
nonos OH™ 0,0003 mob/n
Hanumure ypaBHeHUs peakiuil ¥ 3JeKTPOHHO-WUOHHBIC ypaBHEHHUS MOJTypeakuui Asis
CJIEIYIOIINX IPOLIECCOB:
1) NH20OH + KMnO4 + H2S04 —
2) H3PO3 + KMnO4 —
3) Na3AsO4 + KI + H2SO4 —

KosnokBuym 3
Bapuant 0

OcHoBHbI€ TT0J10KeHUs Teopun bytneposa.
Cruptel. Onpenenenue. IlpenenbHble OIHOATOMHBIE CHOUPTHL. [ OMoOJIOrMUECKUil psn,
HOMEHKJIAaTypa, H30MEpHsl, METO/IbI TIOTY4YEHUSI.
IIpaBriio MOpKOBHUKOBA.
Haszoure coequnenue no MFOITAK:
OH |

HOOC - CH; — C—-CH2—- COOH

|
COOH

5. Hanmmmre rpaduyeckyro popMyiTy SHTapHOM KUCIIOTHI.

KonnoxkBuym Ned
Bapuant Ne0
Knaccudukanust MeTo 0B aHaM3a.
Bupl kauecTBEHHOT0 aHaIM3a.
Kt | rpynnel. Pearent. XapakTepHble peakluu.
An | rpynmnel. Pearent. XapakTepHble peakiuu.
JlabopaTopHoe 00opyI0BaHNE U TEXHHUKA MPOBEJICHUS KaueCTBEHHOTO aHaIH3a.

asrLONE

Kpurtepuu onieHKH KOJJIOKBHYMa

85-100% npaBUIIbHBIX OTBETOB — 5 0alIOB;
75-84% mpaBUIIbHBIX OTBETOB — 4 Oasia;
55-74% mpaBUIBHBIX OTBETOB — 3 Oaa;



Menee 55% npaBUIBHBIX OTBETOB — 2 Oaa.

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

OrneHka BBINOJIHEHHBIX TPAKTHYECKUX M Ja0OpaTOpHBIX pabOT BKIIOYAET OLECHKY
Ka4yecTBa pPELIeHMs 3a/ad M BBIYUCICHUH J1a00paTOpHBIX PabOT, B XOAE KOTOPBIX CTYAEHT
JIOJDKEH IIPOJAEMOHCTPUPOBATh 3HAHMS TEOPETUYECKUX OCHOB IIPEUIaraéMbIX pPa3felioB,
HPOSIBUTH NTPAKTUYECKHE HABBIKK BBINOJIHEHUS J1aOOpaTOPHBIX padoT U pelieHus 3a1a4.

Kpurepuu onenuBanus:

— «OTIMYHO» — CTYIEHT 3HaeT IOCJIEAOBaTEIbHOCTh BBIIOJHEHUS — 3aJaHus,
BBITIOJIHEHHBIE MPAKTHUECKUE 3aJlaHMsI U JIabopaTopHbIe pabOTHI COAEPIKAaT BCEM HEOOXOIUMBIE
YCIOBHOCTHU U TPeOOBaHHUS;

— «XOpOILO» — CTYASHT 3HAaeT TpeOOoBaHHS K O(GOPMIICHHUIO JIAOOPATOPHBIX paboOT H
PELICHUIO 3a/1a4, OJJTHAKO UMEIOTCS HE3HAUUTENIbHbIE HETOUHOCTH MPHU UX 0(OPMIICHUH;

— «YIOBJIETBOPUTEIBHO» — CTYACHT HMMEET IOHATUSA O INPABWIAX PEIICHMS 3a1ad U
BBINOJIHEHUS JTa0OPATOPHBIX Pa0OT; BBHIIOJHEHHbIE PAOOThl UMEIOT HEKOTOPblE HETOYHOCTH U
OIIMOKH MIPU BEIYUCIICHHSX.

— «HEYJOBJIETBOPUTEIBHO» — IPAKTHUYECKHE 3aJaHusi U JabopaTopHble pPabOThl He
COOTBETCTBYIOT TPEOOBAaHUSM BBIIIOJHEHHUS, PACUETHI IMEIOT 3HAYUTEIBHBIC OITHOKH.

Ouenka 3a cemecTp
CeMecTpoBasi OILIEHKa OIpelesieTcs KaK OKPYIJIeHHOE [0 IEeJIoro 4Yucia CpeaHee

apupMETUUECKOE OLEHOK TEKYIIEro KOHTPOJIS, HOJYyYEHHBIX B TEUEHUE CEMECTpA.



4. KoHTPOJIbHO-0LICHOYHBIE MATePHAJIbI /ISl IPOMEKYTOYHOM aTTecCTANMU
Y4eOHBIM IJIAaHOM 10 AUCHHUILTHHE «XUMUS» IPEIyCMOTPEHA IPOMEXKYTOUHAS

arrecranus B (bopMe 9K3aMCHa.

4.1. 3aganus
[Tpumep 3ananus (6wiiera):

MUHUCTEPCTBO CEJIBCKOI'O XO3SMCTBA POCCHUMCKOMN ®EJIEPALIU
JIEITAPTAMEHT OBPA3OBAHNS, HAYYHO-TEXHOJIOI' MYECKOM ITOJIMTUKU U
PBIBOXO3SIMCTBEHHOI'O KOMITJIEKCA
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJILHOE
YUYPEX/IEHME
BBICIIIET'O OFPA3OBAHMS
«JOHCKOM I'OCYJIAPCTBEHHBIN ATPAPHBIM YHUBEPCUTET»
(®I'BOY BO JIOHCKOM 'AY)

Kadenpa "EcrecTBeHHOHAYYHBIX TUCITUTUIAH" YTBepKAEHO Ha 3aceaHUU
Hucuunnuna: CO0.02.01 «Xumus» Kadenpsl, IPOTOKOI
Ne or" " 20 1.

HanpaBneHHe IIOATOTOBKH.

WNHcTpykuus:
1. BuuMaTesnbHO MPOYTUTE 3a/laHUeE.
2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3a1aHust: 60 MUH.
3. Bbl MOXeTe 0JIB30BAThCS KAIBKYIISITOPOM.

bumner Ne 0

1. Cnuptel. Onpenenenue. IlpenenpHbie OMHOATOMHBIE CHUPTHL. ['OMOJIOTMUECKHUH P,
HOMEHKJIaTypa, U30MEpHsl, METObI OITYYEHHUSI.

2. 3aKoH COXpaHEHUS MacChl BEIIECCTB.
3. Hanwumute rpadudeckyro Gpopmymny SHTAPHON KUCTOTHL.
4. 3anmaua. [IporieHTHasE KOHIIGHTpalMs pacTBopa COsTHOM KUCTIOThl 10% ¢ MIOTHOCTHIO
1,15 r/mn. Onpenenute MOJISPHYIO KOHIIEHTPAILIUIO PAaCTBOpA.
IIpenonasarens 3aB. kadeapoii

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

37.

41.

BapuanTsl 3a1aHui
Bonpocskl K 3K3aMeHy MO JUCHUILIHHE « XUMHUD)

HcTopust pa3BUTHS XUMUU.

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 XuMHU4ecKkon CBSI3U.

. Teopust OBP.

. Kitaccbl HeopraHm4eckux COeIMHEHUM.

. Bugel runponusa.

. Bnusnue cpenpl Ha npotexkanue OBP.

. Buapl koHUEHTpaLIMiA.

. YCc0BUS IPOTEKaHUS XUMUYECKUX PEAKIUH.

. IIpaBuno XyHna, npasuiio KiieukoBckoro.

. Bomopoanas u metainnyeckas CBs3b.

. Teopus 27EKTPOIIUTHYECKON JUCCOLMALIH.

. Auccounanus, KOHCTaHTa IUCCOLUALINH.

. I'maponns, KOHCTaHTa THAPOIIU3A.

. Ilepnoauueckas cucrema JI.11.Meneneena.

. Bugel conen.

. CriocoOsI mostydeHus cosei.

. KoBaneHnTHas u noHHas cBs3b

. Knnaccudukarmm XxuMudeckux peaxiuit

. I'mpponns, crynenu ruaponusa, pH coneit.

. 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,  YrIeBOJAOPOAHBIA  paaukan,  (YHKIHMOHAIBHBIE  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. ['omonoruueckuii psna.  M3omepus: CTpyKTypHas W IPOCTPAHCTBEHHASI.
CriocoOsI TToSTydeHus1, CBOMCTBA. DJIEKTPOHHOE CTPOCHHE JBOMHOM CBSI3H.

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

. Ankunbl.  ['oMmonornueckuit pAd, CTpPOCHUE, U3OMCpHA, MCTOAbI IIOJYYCHUS,

¢usnueckue M XMMHUYECKHE CBOMCTBA, MpPHUMEHEHHE. OIJIEKTPOHHOE CTPOCHHUE
TPOMHOM CBSI3U.

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



42.

43.

46.

47.

49,

MIPUMEHEHHE.

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

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

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

HOMEHKJIaTypa, U30MEPUsi, METO/IbI TTOTyYCHHUSL.

Anpaeruael.  Omnpenenenue. ['OMOJNOTrMYECKU  psAl  TPEICTbHBIX — AJIbJCTHIOB.
XUMUYECKHE CBOWCTBA /PEaKIX PUCOSANHEHUS, OKHCIICHHS/ .

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

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

OK3aMEHAIlMOHHBbIN OWJIET COJEpKUT JIBa TEOpPEeTHUECKUX Bompoca. OleHuBaHUe
IPOM3BOJUTCS 10 KaXKAOMY Bompocy Ouiera. OTBeThl Ha TEOPETUUECKUE BOIPOCH! OLICHUBAIOTCS
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 PacUeThl B 3a7a4ax — 4 Oajia;
He TounEIl, HE OIHEINA OTBET — 3 Oaa;

HeBepHblit 0TBET/OTCYTCTBUE OTBETA — 2 Oasa.

HToroBasi oreHKa MO DK3aMEHY OIpeneiseTcsl Kak OKpPYTJIEHHOE 10 IeJO0ro 4Hcia

cpenHee apuMeTHuecKoe OalJIOB CEMECTPOBOW OLIEHKH (TEKYIIET0 KOHTpOJs) U OajioB IO
Ka)XJIOMY BOIIPOCY OmiieTa.

TecTbI

Turm 3a1aHnii: 3aKpBITHIA
BapuanT 3ananus 1.
Urto Ha3bIBAETCSI XUMUYECKUM 3JIEMEHTOM...

1. CemelcTBO pa3HOPOIHBIX AaTOMOB.

2. Bum atoMOB ¢ OIMHAKOBBIM TIOJIOKHUTEIBHBIM 3apsIOM sIIpa.

3. COBOKYIHOCTb aTOMOB U MOJIEKYJI, B3SITHIX B CTEXUOMETPUYECKOM COOTHOIICHHH.
4. Yucno yacTull, coaepxKaluxcs B OJHOM I'paMMe JIF000ro BEIIeCTBa.
[TpaBubHBIN OTBET: 2

Tum 3agaHuii: 3aKpbITHINA
Bapuanr 3amanus 2.
ITpu xkakoM mu3 napeil B Poccuu mosiBUjIach nepsas anTeka...

1. Ilerp 1
2. bopuc 'ogyHoB



3. EnuzaBera [leTpoBHa
4. Van I'po3HbIit
[TpaBuiibHBIN OTBET: 4

Tun 3anaHuii: 3aKpbITHINA

BapuanTt 3ananus 3.

VKaKUTE MOPSIOK PACIIOIOKEHHS 3JIEMEHTOB C HJICKTPOHHOH KoHbHrypaiueii atoMa - 45> 4p°
10 MMOATPYIIIE CBEPXY BHU3 (cornacHo Tabauiie Menaeaeena)...

1. Oopom
2. XJI0p
3. ¢bTop
4, Hox

[TpaBwibHeI oTBeT: 3,2,1,4

Tun 3a7aHuii: 3aKpbITHINA

Bapuant 3aganus 4.

ABTOpPOM 3aKOHA COXPAHEHHMS MACCHI BEIIECTB SIBISETCSL. ..
1. ABoraapo

2. MenneneeB

3. JlomoHOCOB

4.Tecc

[TpaBuibHBII O0TBET:3

Tun 3a7aHuii: 3aKPBITHINA

BapuanTt 3ananus 5.

Pacmosioxure npencTaBiIeHHbIE COEAUHEHNS IO Mepe YOBIBAHMS KOJIMYECTBA AaTOMOB YIJIEPOa B
COCTaBE BEIIECTBA...

1. IlenTan

2. I'excan

3. Meraun

4. Oxra"

[TpaBwibHEI oTBeT: 4,2,1,3

Tum 3agaHuii: OTKPBITHIN

BapwuanT 3aganus 6.

Cwmemtaimm 300r pacTBOpa MOYEBHMHEI ¢ MaccoBoi fojieit 20% m S00r pacTBopa 5TOM K€E COIH C
MaccoBor goieit 40%. PaccunTaliTe MacCOBYIO JOJIIO COJIM B IIOJYYSHHOM PAaCTBODE...

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

Tum 3a1aHni: OTKPBITHINA

Bapuant 3aganus 7.

CBo¥CTBa JIEMEHTOB, a4 HIOTOMY U CBOHCTBA 00pa3yeMBIX MMU MPOCTHIX M CIIOJKHBIX TEJ, CTOAT B
IEPUOANYSCKON 3aBUCHMOCTH OT X aTOMHOT'0 Beca — 3aKOH — IEPUOJINICCKUI 3aKOH.

ABTOD .

IIpaBuneHseii otBeT: .M. Menpenees.

Tum 3anaHnii: OTKPBITHIN

BapuanT 3ananus 8.

Kaxoil 13 31eMeHTOB NePUOANYECKON CUCTEMBI SBJISIETCS CAMBIM CUIBHBIM BOCCTAHOBUTEJIEM. ..
[IpaBuIBHBIN OTBET: JIUTHI




Tun 3a7aHuii: OTKPBITHINA

BapuanT 3aganus 9.

[Ipu nerwaparaliMyd  BTOPHYHBIX M TPETHYHBIX CIHUPTOB M IPHU JETHAPOrajJOreHUPOBAHUHU
BTOPUYHBIX M TPETUYHBIX TAJIOFSHHUI0B BOJOPO OTHIEILIAETCS NPEUMYIIECTBEHHO OT HAaUMEHEE
THJIPOrCHU3UPOBAHHOIO aTOMA YIJIepoda — 3TO IPaBuio.........

[IpaBuibHBIN OTBET: 3aiilieBa.

Tun 3a7aHuii: OTKPBITHINA

BapuanT 3aganus 10.

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

IIpaBunpHBI OTBET: MOPKOBHUKOBA.

Tun 3anaHuii: OTKPBITHIN

BapuanTt 3ananus 11.

Hana peakiust: 3CH,=CH>+2KMnQO4+4H>,0=3CH>0OH - CH>OH+2MnQO2+2KOH
ABTOpPOM JTaHHOM peakIUH ABJISICTCS. . ...

IIpaBUIBHBIN OTBET:

Barmnep.

Tun 3a7aHuii: OTKPBITHIN
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

Hanwmnre Ha3BaHue peakuuu
IIpaBUIBHBIN OTBET:

Peaxiusa «CepebpsiHOTO 3epKaay

Tum 3anaHnii: OTKPBITHIN

BapuanT 3aganms 13.

Kakoii Tun rubpuan3aiuy XapakTepeH i TPEThEero BaJICHTHOTO COCTOSIHUS YIIIEpoa. ..
IIpaBunbHeIf 0TBET: SP° — rTHOPUAM3AIHSL.

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 14.

K kakoMy Trny rufposaun3a npuHamieskut coub AlCls:

[IpaBUIBbHBIN OTBET:

Conb 00pazoBaHa cl1abbIM OCHOBAaHHUEM U CHIILHOW KUCIOTON — TUAPOIIN3 110 KATHOHY.

Tum 3anaHnii: OTKPBITHIN

BapuanTt 3ananus 15.

K xakomy THITY THAPOIM3a IpuHAIIEKUAT cob NaxCOs:

[IpaBuIBHBIN OTBET:

Conb 00pa3oBaHa CHIIBHBIM OCHOBAHHE U CJIa00M KHUCIOTON — THAPOIIU3 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

Tun 3agaHuii: 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+KCl+.....Onpenennre OKUCIUTEIb U BOCCTAHOBUTEIb.
[IpaBuiIbHBIN OTBET:

XJ0p - OKUCIHUTENh, a30T — BOCCTAHOBHUTEII.

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganms 18.

Mouekyna ajikaHa coASpKUT 8§ aToOMOB Bojopoda. MoyisipHas Macca aJlIkaHa paBHA...
[TpaBuibHbII OTBET: 44

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganms 19.

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

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

Tum 3a1aHni: OTKPBITHINA

Bapuant 3ananus 20.

Kako#l 13 31eMEHTOB NEPUOANYECKON CUCTEMBI SABJISIETCS] CAMBIM CHJIBHBIM OKHCIIUATEIIEM. ..
[TpaBunbHBI OTBET: pTOp

BapuanTsl 3a1aHuii
Bonpocsl K 3K3aMeHy MO IUCHUILIHHE « XHUMUD)

50. TeroBo# 3P heKT XUMHUECKUX PEaAKITHH.

51. Teopust OBP.

52. TlopsiIoK 3aIOTHEHUS AIEKTPOHHBIX OpOUTAICH.
53. BomopoaHblii moka3aTesb pacTBOPOB.

54. Buasl XUMHAYECKOU CBSI3H.

55. Kitacchl HeopraHM4eCKHX COeTMHEHUH.

56. KoHneHTpamus pacTBopa - MaccoBast JOJsL.

57. YcnoBust MpOTEKaHHsI XUMUYECKHIX PEAKITHIA.
58. Teopus MEKTPOIUTHICCKON TUCCOITUAITIH.

59. 'maponus.

60. ITepnomnueckas cucrema J1.11.Menpeneena.

61. Knaccudukanus comneu.

62. OCHOBHBIE ITOJIOKEHUS TeOpUH byTiieposa.

63. T'oMonoruveckuii psif, yrieBoJOPOAHBIN paguKal, (yHKIIMOHATIBHBIE TPYIIIIBL



64. SIBnenue u3omMepuu.

65. TlpaBuia coBpeMeHHOI MexayHapoaHoi HoMeHKIaTypbl MIOITAK.

66. Ankanbl. ['OMOIIOTHUYECKHIA Psifl, CTPOSCHHE, H30MEPHSL.

67. Ankensbl. ['omomnoruueckuit psia. M3omepust:.

68. AnkuHEL [ 'OMOIIOTHUYECKHIA PsiJl, CTPOSHHE, N30MEPHSL.

69. Cruptel.  Ompenenenuie.  [IpenmenbHble  OHOATOMHBIE — COHMPTHL. [ 'OMOIOrMYecKuit
psizl, HOMEHKJIATypa, U30MepHUsl.

OTBeTbhI K IK3aMeHY 0 IUCHUIINHE «XHUMUD)

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

npopearupoBasiiero (Wi oOpa3oBaBiierocs) BemiecTBa. TeruioBoir 3ddekT obOo3HauaeTcs
OykBoit Q M, Kak mpaBwio, u3Mepsiercs B KJDK/MOmb winM B KKayi/Moiib. Eciam peakius
npoucxomuT ¢ BhiAeneHueM Teruia (Q > (), OoHa Ha3bIBACTCS DK30TCPMHUECKOW, a €Clid C
noryomenrem temia (Q < 0) — 3HA0TEPMUYECKOIA.

2. OKucnenue — mpoliecc OTAa4M JIEKTPOHOB. BemiecTBa (aTom, MOeKyia, HOH), KOTO-
pBI€ OTHAIOT D3JIEKTPOHBI, HA3BIBAIOTCS BOCCTAHOBUTEISIMU. B mporecce peakmus BOCCTa-
HOBHTECIIb OKHCIIICTCS, @ 3HAUCHUE CTEIICHN OKHCIICHHS TTOBBIIIACTCS.

TUIUYHBIMH BOCCTAHOBHUTEIISIMHU SIBJISIFOTCSL:

a) MeTajusl, Bogopo, yriaepona, CO, HzS, SOz, H2SO3 u conu cepHUCTOM KUCTOTHI;

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

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

') COJIM, B KOTOPBIX CTETICHb OKHCICHHS y KaTHOHOB MOXeT Bo3pactaTh: SnClz, FeSOa,
Cr2(SOa4)s3;

1) OPTaHUYECKUE COCTUHEHUS: CITUPTHI, AJIbJICTH]IbI, MypaBbUHAS U IIaBEJIeBast KUCIIOTHI,
TJTFOKO3a.

Boccmanosnenue — Tporiecc TPUCOCIUHEHUS JJICKTPOHOB. BemiecTtBa, KOTOpHIC
MPUCOSANHSIIOT DJIEKTPOHBI, HAa3bIBAOTCH oOKuciauTensiMu. B mpomecce OBP  oxucnurens
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 HePruM: U3 MHOKECTBA BO3MOXHBIX COCTOSIHUH 3JIEKTpOHA
peanu3yercss TO, B KOTOPOM JHEpPrusi aroMa MUHHMallbHAa. JTOT MPUHIMI KOHKPETU3UPYETCS
npaswiaMu KiedkoBckoro.

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

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

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



IIpaBuno I'ynaa: npyu 3am0JHEHMH MOAYPOBHS MOAYJb CYMMbI CIIMHOBBIX KBAaHTOBBIX
YKcea IEKTPOHOB JODKEH OBbITh MAKCHMalbHO BO3MOKHBIM. Ha mpakTuke 3TO BBINOJHSAETCA
MOCJIEIOBATEIbHBIM pa3MeIIeHHeM Ha KaXJOoW OpOWTanu MOIYypOBHSA CHadala MO OJHOMY
3JICKTPOHY C NapaJlIeIbHBIMU CIIMHAMHU, @ 3aTEM I10 BTOPOMY € aHTUIIapaJUIEIbHBIMU CIIMHAMU.

4. Bonmopoaublii mokasareib — pH — 3T0 mMepa akTHBHOCTU (B ciiyyae pa30aBJIEHHBIX
pacTBOpPOB  OTpa)kaeT KOHLEHTPALMI0) HOHOB BOJOpPOJAa B pacTBOpPE, KOJIUYECTBEHHO
BBIpaXKaroliasi €ro KHUCIOTHOCTb, BBIYUCIIAETCA KaK OTPULIATENBbHBIN (B3ATHII ¢ OOpaTHBIM
3HAKOM) JIECATHYHBIA JOrapu(M aKTHMBHOCTH BOJOPOJHBIX MOHOB, BBIPAKCHHON B MOJSX Ha
JUTP.

pH =—1g[H"]

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

1)KoBasienTHast cBsi3b 0Opa3yeTcs B pe3ynbraTe OOOOIIECTBICHHUS JJIEKTPOHOB (C
o0Opa3oBaHMEM OOLIMX AJIEKTPOHHBIX Iap), KOTOPOE IPOUCXOAUT B XOJAE IEPEeKpPbIBAHUSA
AJIEKTPOHHBIX 00JaK0oB. B 00pa3oBaHMM KOBaJEHTHOH CBSI3U y4aCTBYIOT 3JIEKTPOHHBIE oOiaka
JIBYX aTOMOB.

a) KoBaneHTHas HemoysipHast CBSI3b 00paszyercs MEXAYy arOMaMy HEeMeTaylla OJTHOTO M
TOTO JIee XMMUYECKOTI'0 37eMeHTa. Takyro CBsA3b UMEIOT POCThIE BelecTBa, Hanpumep O2; N2;

6) KoBanenTtHas nossipHasi CBSI3b 00pa3yercsi MeKAy aTOMaMU Pa3IUYHBIX HEMETAIIIOB.

2)oHHOI Ha3bIBaeTCAd CBS3b MEXKIY HWOHAMH, T. €. 3apsDKEHHBIMH YaCTHIIAMU,
00pa30BaBIIMMUCS M3 aTOMa WJIM TPYIIBI aTOMOB B pe3yjbTaTe MPUCOSAWHEHHS WIH OTIauu
351eKTpoHOB MOHHAs CBSA3b XapaKTepHa JUlsd COJIeH U IenoueH.

JUist KOBaJICHTHOW HETIOJISIPHOM, MOJISIPHOM M MOHHOM CBSI3M OOIIMM SIBIISIETCSI y4acTHE B
00pa30BaHUM CBSI3U BHEIIHUX 3JIEKTPOHOB, KOTOPHIE €lIe HAa3bIBAIOT BaJIEHTHBIMU. Pa3nuuue xe
COCTOUT B TOM, HACKOJBKO 3JIEKTPOHBI, YYacCTBYIOLIME B OOpa30BaHUM CBS3M, CTAHOBSTCS
oOmmMu. Eciam 5TH 37eKTpOHBI B OJMHAKOBOM Mepe MpHHAIJIeKAaT 00OMM aToMam, TO CBS3b
KOBQJIECHT-HAsi HETMOJIAPHAs; €CJIU 3TU 3JIEKTPOHbI CMEIIEHbl K OJHOMY aTroMy OoJjblle, ueM
JIPyroMy, TO CBSI3b KOBAJICHT-HAs TOJSIpHAs. B ciydae, eciu DIIEKTPOHBI, y4acTBYIOIIHME B
00pa30BaHUM CBA3H, IPUHAJIEKAT OJTHOMY aTOMY, TO CBSI3b MOHHAS.

Merammndeckass CBS3b — CBSI3b MEXKIy HMOH-aTOMaMH B KPHUCTAJUIMYECKOH perieTke
METaJUIOB M CIUIaBaX, OCYILECTBIIsIeMas 3a CUeT MPUTSHKEHUS CBOOOAHO mepeMeniaromuxcs (1o
KpucTainy) anektpoHoB (Mg, Fe).

6. B xumuu Bce MHOFOO6pa3I/IC HCOPTraHNYCCKUX BCIICCTB: NPUHATO pasAC/IsATb Ha ABEC
Tpynmbsl — TPOCThIE U cloXHbIe. [IpocThle BemiecTBa MOAPA3NEISIOTCS Ha METaulbl U
HeMeTa/Ibl. A CIOXKHEIE — Ha MMPONU3BOAHLIC OT IIPOCTHIX, O6p&30BaHHBI€ nyTéM HX
B3aMMOJICHCTBHS C KHCIOPOJIOM, BOJIOM U Mexay co00il. DTy KiIacCH(PHUKAIUIO HEOPTaHUIECKIX
BEIIIECTB B BUJIE CXEMbI H300paXKaIOT CIEAYIOIIMM 00pa3oM:



7. MaccoBasi 10151 — OTHOLIEHHUE MacChl paCTBOPEHHOI'O BEILIECTBA K Macce pacTBOpa.
MaccoBast 10J11 U3MEPSETCS B JOJIAX €AUHUIBI WM B MIPOIICHTAX:

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

pacTBOPUTEIA) T.

8. K YCJIIOBUAM BO3HUKHOBCHUA U IIPOTCKAHUA XUMHYECKOU pC€aKluu OTHOCHUTCA:

e T[PUBEACHHE  pEArupyrolluX  BEIIeCTB B  CONPUKOCHOBEHHE  (KOHTAaKT
pearupyrommx BemecTB);
® HarpeBaHHeE JI0 ONPEACIEHHON TeMIIePaTyPhI;
®  OCBEIICHHUE.
Jlis Toro droObl BemlecTBa BCTYMWIM B XHMHYECKYIO PEAKIHIO, OHHU JIOJIKHBI

COIIpHUKacaTrbCsa Apyr C AOPYrom. I[J'ISI Jydmiero KOHTaKTa B€IIEeCTBa  U3MCJIIbYaAlOT,
MNEPEeMCIINBAIOT, PACTBOPAIOT UJIN IICPEBOIAT B ra3oo6pa3Hoe COCTOSHHUC.

9. DuekTpoJIMTaAaMM Ha3bIBAIOTCS Geujecmed,  pacmeopvl  KOMOpulx  001a0arom
INEKMpUYecKol nposooumocmoio. K 3IIEKTpONIUTaM OTHOCSTCS PACTBOPHI KHCJIOT, COJEH H
mienouedd. Conmu M MIENOYM TPOBOAAT DIIEKTPUYECKHM TOK HE TOJNBKO B pacTBOpax, HO U B
pacruiaBax. B 1887 r. mBenckuit yuyensli CBaHTe AppEHHYC BBLIBHUHYJI TEOPHIO
ANEKTPOIUTUYECKON TUCCOIMALINY.

DJIeKTPOJUTHYECKOI THCCOIUANHel HA3BIBACTCS Npoyecc pacnada 1eKmpouma Ha
UOHbl NOO0 Oelicmeuem MOJNeKyl pacmeopumens. Teopus AppeHHyca 3akioudaiach B
CIICAYIOMIEM:

1. Tlpu pactBOpeHMM B BOje (WM pAacIUIaBICHHUH) SJEKTPOIHUTHI paclagaloTcs Ha
MOJIOKUTENBHO (Kamuomnsl) U OTPULIATEIIBHO (aHUOHbBL) 3apsDKEHHBIE MOHBI (T.€. TOJABEPraroTCs
AIEKTPONTUTUYECKON TUCCOIIUAIIUN ).

2. Tloxg neiicTBUEM OHIIEKTPHUYECKOTO TOKAa KATHOHBI JIBUTAIOTCS K OTPHUIATEIHHO
3apsHKEHHOMY DJIEKTpoay (kamody), a aHMOHBI — K TOJIOKHUTENBHO 3apsDKEHHOMY SJIEKTPOIY
(anooy).

3. DnexkTponuTHyeckas ITUCCOLMAIMS — TMpolecc oOpaTuMbIi (oOpaTHas peakuus
Ha3bIBACTCS MOIApU3ayUell).

CaCl, = Ca*" +2CI”

HNOz = H" + NO%

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

10. T'uoponuzom coneti nazvieaiom peaxkyuu oOMeHa medxHcoy 6000U U PACMBOPEHHbIMU 8
Heli conamu. TUIpOMM3 — 4YacTHBIA clydyall CONbBOJM3a — pEakUMM OOMEeHa Mexay
pPAacTBOPHUTENIEM M PACTBOPEHHBIM BELIECTBOM, Pa3HOBHIHOCTH pEaKIUii 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 CWJIBHOTO OCHOBaHMS (TMIpPOJIU3 10
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, THUJPOJIN3 MPOTEKAECT NPAKTHYECKH MOJHOCTBIO, TaK KaK 00a MpOIyKTa
00pa3yIoT OCa/loK W ra3:

. 4. Conb CUIIbHOM KUCIIOTBI M CUJIBHOTO OCHOBAHMSI HE IIOJIBEPIaeTCsl THIPOJIU3Y, 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 3apdaaa uX 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 aTOMHOTI'0 Beca (B COBPEMEHHBIX TEPMUHAX, OT aTOMHON Macchl

PacnionoxkeHne XMMHUYECKHX 3J€MEHTOB B Tabmuue MeHaeneeBa 1O3BOJISET
COIIOCTABJIATH HE TOJIBKO UX ATOMHBIE MACChl, HO U XMMHYECKUE 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:

. MerTannuueckue CBOICTBa 0ciadeBaloT, HEMETAUTMUECKHUE YCHUIINBAIOTCS.
o YMeHbIIaeTcss aTOMHBIN paguyc.
Bo3spacraer 31eKkTpooTpuIaTENbHOCTD

12. CoasiMu HaA3BIBAIOTCS CIIOXKHBIC BEMIECTBA POPMYIia MOJIEKYIIBI KOTOPBIX, COCTOHT U3
aTOMOB METaJUIOB M KHUCJOTHBIX OCTaTKOB (MHOTJAa MOTYT COJEpkKaTh Bojopon). Hampumep,
NaCl — xnopun Hatpus, CaSO4 — cynbdar KaubIus U T. JI.

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

Na*Cl™ — xsopun Hatpust

Ca?"'S04? — cymbdaT KanpIus U T.JI.

Coap siBJsIETCH MPOAYKTOM 4YACTHYHOr0 WJIM MOJHOr0 3aMelleHHs] MeTaI0M
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, Kucible COJIM MOTYT OOpa30BBIBATH TOJIBKO JIBYX- HJIM MHOTOOCHOBHBIC KHUCIIOTHI.
OOHOOCHOBHBIE KUCIIOTHI KUCTBIX coneit naBath He MoTyT: 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 TPYNN OCHOBaHWM KUCIOTHBIMH ocTtatkamu: Al(OH)SOg,
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 COIH — COJIM, COAepsKaIiue a8a pa3audubix KatroHa (KAI(SOas)2:12
H20).. CMemanHbie COM — COJIM, B COCTaBE KOTOPBIX MPUCYTCTBYET JBa PA3IMYHBIX aHHMOHA
(Ca(OCI)Cl). Takxke pa3au4arOT THAPATHBIE COJM (KPUCTAJUIOTHAPATHI), B COCTaB KOTOPBIX
BXOJSIT MOJICKYJIBl KPUCTAJUIM3AIMOHHOM Boabl, Hampumep,NaxSO4-10 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 XMMHYECKOTO CTPOCHUS

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

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

14. OpranuuecKkue COEAMHEHUS KIACCU(UIMPYIOT, YUYUTHIBAsS JBa OCHOBHBIX
CTPYKTYPHBIX IIPU3HAKA!

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

- HAIWYHE U CTpOeHHE (DYHKIIMOHAIBHBIX TPYIIIL.

Yriaepoanbiii  ckener (yriepoaHasi Lelb)-  IIOCIEN0BaTENbHOCTbh  XMMHYECKH
CBSI3aHHBIX MEX]Iy CO00I aTOMOB yTiiepoia.

@DyHKOMOHAJBHASI TPYyNNAa - aTOM WM TpyIIa aTroMoOB, KOTOpBIE 3aMElIaloT B
YIJIEBOJOPOAHON MOJIEKYJI€ OJUH WM HECKOJBKO aToMOB Bojaopoia. PyHKUMOHAJIbLHas
rpynmna onpeaenseT NPUHAUIEKHOCTh COEAVUHEHHS K ONPENCIIEHHOMY KIacCy M  €ro
XUMHYECKHE CBOWCTBA.

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

I'omostornyecknii psix —3TO rOMOJIOTH, PACIOJIOKEHHBIE B MOPSAKE BO3PACTaHUSA UX
OTHOCHUTEJIBHON MOJIEKYJIIPHOM MacCBhl,

15. U3omepbr — 31O BelecTBa, UMEIOLINE OJUHAKOBBIM COCTaB M MOJIEKYJISIPHYIO Maccy,
HO pasHble (HU3UUECKUEe W XUMHUYECKHe CBoicTBa. Pasznnuus B CBOMCTBaX HM30MEPOB
OOYyCIIOBJIEHBI PA3JIMYUSAMU B UX XMMHUYECKOM WM MPOCTPAHCTBEHHOM CTpOEHHH. B cBs3M C
3TUM pa3In4aroT BUJIbI U30MEPHH:

1. CTpykTypHas usoMepus.

2. KondopmannoHHas ©30Mepus.

3. 'eomerprueckas u3omepus.

4. Ontuyeckas U30Mepusl.

16. TlpaBujia cocTaBjieHHSI HA3BAHUII MO CHUCTEMATHYECKOH MeKIYHAPOIHOIM
Homenkiaarype HIOITAK
B ocnoBe mnpaBun HomeHkimatypel HIOITAK nexar mnpuHUUIB 3aMecTUTEIbHOM

HOMEHKJIATYPBbI.



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

2. K kopHI0 106aBISIOT cyQPUKC, XapaKTePU3YIOIIUNA CTETIEHb HACKIIIICHHOCTH:

-aH (IIpellebHbIN, HET KPaTHBIX CBsI3El);

-eH (Ipy¥ HAJIMYUU JBOMHOMN CBSI3N);

-MH (MIpY HAJTUYUH TPOWHOU CBSI3H).

Ecnu kpaTHBIX cBsizel HECKOJIBKO, TO B cy(duKce yka3pIBaeTCs YMCIO TaKHX CBs3ei ( -
JAHeH, TPHEH U T.1.), a mociie cyhdukca 00sS3aTebHO yKas3bIBaeTCs IU(paMu IOJIO0KEHUE
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
XapaKTepPUCTHYECKOH IPYNNbI B MOJIEKYJIE C YKa3aHHEM €€ MOJ0KeHUs U POH.

4. Ilpoume 3amecTuTenu OOO3HAYAIOTCS C IMOMOIIBI0 MPHUCTABOK B ad(haBUTHOM
nopsiake. [lonoxxenue 3amecturesneil ykaspiBaeTcsi HUQPPOH mepe] MPUCTaBKOM, Hampumep: 3-
MeTHJ1, 2-xJjop. Ecnmu B MoJekyne mmeercs HECKOIBKO OJMHAKOBBIX 3aMECTHTENICH, TO Tepen
Ha3BaHUEM OTOM TPYNIBl CIOBOM YKa3bIBaeTCd HUX KOJWYECTBO (HAmpumep, JMMeTHI-
, TPUXJIOP- U T.11.).

5. Bce mudpsl B Ha3BaHMAX MOJEKYJIT OTACISIOTCS OT CIIOB Ae()McOM, a JApYyr OT
JIpyra 3ansiTbIMH.

6. IlpoBomsaT HymepalnuiO TJABHOM yIJIEpOJHOM Iemu Tak, 4TOObl cTapIias
XapaKTepUCTUYECKas rpyIa uMella HAMMEHbBIINH MOPSAKOBBIA HOMED.

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

Bce aromsr yriepona B MOJIEKyJax ajJKaHOB HAXOAATCS B COCTOSIHUHM —THOPHIM3ALUHN U
CBSI3aHbI TOJIBKO OJJMHAPHBIMH CBSA3SIMU. AJIKaHBI HMEIOT TETPAdAPUUECKOE CTPOCHHE.

JIns ankaHOB XapaKTepHA H30MEPHsl YTIIEPOIHOTO CKeJIeTa.

[To Mepe yBenMUEeHHUs YKCIa aTOMOB YIIIEpOAa B MOJICKYJIE TEMIIEPaTyphl IUIABICHUS H
KUTICHUS aJIKAHOB MOHOTOHHO TMOBBIIIAIOTCS. AJIKaHBI JIErde BOJBI M HE PACTBOPSIIOTCS B HEHl.

AJKaHBI OTHOCSATCS K HACbIWEeHHbIM, VT 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 umcia aToOMOB yIJIepoJa KOJIMYECTBO HW30MEpPOB PE3KO BO3pPACTaer:
IICHTaH WUMEET U30Mepa, TeKcaH —, TenTaH —, OKTaH —, HOHaH —, OJHKo3aH —

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

YIJIEPOIHBIM CKEJIETOM.

18. AnkeHbl — HempeenbHbIE YIIIEBOA0PO/IbI, B MOJEKYIaX KOTOPBIX COAEPKUTCS OJTHA
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 NEpHEHAUKYISpPHA 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 LIUKJIOAIKaHAM.

TemmnepaTypsl IIaBJICHNS U KUIICHUS JIKEHOB YBEJIMYUBAIOTCA 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 TPOUHON 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 COOON COUYETAaHHE OJTHOW — U JIBYX —CBSI3CH.

JlJiss amKWHOB XapaKTepHBI CTPYKTYPHAST H30MEPHS YIICPOJHOTO CKEJeTa M MOJIOKEHUS
TPOMHOM CBSI3U, TAKXKE MEXKKIIACCOBAsk M30MEPHsI; MPOCTPAHCTBEHHBIX YUC- U MPAHC-U30MEPOB
AJIKUHBI HE 00pa3yIoT.

20. O6mas opmyna TOMOJIOTHYECKOTO psiia MPEAEebHBIX OJHOATOMHBIX CIIUPTOB —
CnH2n+1OH. B 3aBucumMocTu OT TOro, Npu KakoM yriepoJHOM aTOMe HaXOAUTCS THIPOKCHIIbHAS
rpymma, pasnmu4arot cruptel nepsuyHble (RCH2-OH), Bropuunbsie (R2CH-OH) u tpernunsie
(R3C-OH).

H30omepust 01HOATOMHBIX CHUPTOB CBA3aHa CO CTPOECHHUEM YIJIEPOJHOIO CKeJleTa
(nanmpumep, OyTaHON-2 U 2-METHINPOIAHOo-2) U ¢ nonoxkenueM rpymnnsl OH (mponanon-1 u
HPOTAHOI-2).

HomMmenkuiarypa.

Hazpanust criuptoB 00pa3yroT, 100aBisisi OKOHYaHHE -0J1 K Ha3BaHMIO YIJIEBOAOPOJA C
caMOl JAJIMHHOM YIriIepoaHOM LeNblo, BKIYAOLIeH THAPOKCUIIbHYIO rpynny. Hymepanuro nenu
HA4YMHAIOT C TOrO Kpasi, OJIMkKe K KOTOPOMY pacIioyioKeHa THApOKcUiIbHas rpynna. Kpome toro,
HIMPOKO PAcCHpOCTpaHEHa 3aMECTUTENbHAas HOMEHKJIATypa, [0 KOTOpOW Ha3BaHUE CIUpTa
IIPOU3BOJIUTCS OT COOTBETCTBYIOLIETO YIJIEBOJOPOJHOIO pajauKalla ¢ J100aBJIEHUEM, CIIOBA
"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 06mumii criocoO MmoyydeHus: CupTOB, UMEIOIIUI TPOMBIIIJIEHHOE 3HAYEHUE, —
THJIpaTanys ajkeHoB. Peakuus uAeT Npu MNPONYCKaHWU allkeHa C MapaMd BOZABI HaJ
($hochOPHOKHUCITBIM KaTaJIN3aTOPOM:

H3PO4
CH»>=CH> + H,O — CH3—CH>—OH.
I/I3 OTHUJICHA HOHy‘IaeTCH BTHHOBBIﬁ CHI/IpT, n3 HpOl‘IeHa — H3OHpOHHHOBBIfI.

[Ipucoenuuenue Boabpl AT MO MpaBHily MapKOBHHUKOBA, TO3TOMY U3 MEPBUYHBIX CIIMPTOB MO
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 3T0i1 peakiuy MOKHO M1OJIy4aTh IEPBUYHBIE, BTOPUUHBIE U TPETUUHBIE CIIUPTHI.

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

R—CH=0 + H, - R—CH>—OH, (1)

R—CO—R'+ H» - R—CH(OH) —R". (2)

Peakuuio npoBoasT, MpoIyckasi CMech MMapoB ajbJAETUAa WM KETOHAa M BOAOPOJAa HaJ
HUKEJIEBBIM KaTaJInu3aTOPOM.



4. JlefictBue peakTUBOB I 'prHbspa Ha KApOOHMIIbHBIE COSIMHEHUSI.

5. DTaHOJ MOJIYYarOT TP CITUPTOBOM OPOKEHUH TIFOKO3HI:

CsH1206 — 2C2HsOH + 2CO21.

XuMHYeCKHe CBOMCTBA CIIUPTOB ONPENEIAIOTCS NPHUCYTCTBUEM B HX MOJIEKYJax
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 IIEJIOYHBIMHU U
HIEJIOYHO3EMENIbHBIMU METa/llaMUu C O0pa3oBaHUEM aJKOrOJIATOB; 0) peakuuu CIOUPTOB C
OpPraHMYEeCKMMH W MHHEPAJbHBIMU KHCIOTAaMH C O0Opa3oBaHUEM CIOXKHBIX 3(UPOB; B)
OKHUCJICHHE CIHMPTOB IOJ ACWCTBUEM AMXpPOMaTa WU MepMaHraHaTa Kajvs J0 KapOOHHIIbHBIX
coenuHeHnil. CKOpOCTh peakliuii, Ipu KOTOPBIX pa3pbiBaeTcs cBa3b O-H, ymeHnsiiaercs B psaay:
MIEPBUYHBIE CIIUPTHI > BTOPUUYHBIE > TPETUYHBIE.

2) Peakuuu comnpoBoxpaaromuecs paspbiBoM cBsizu C-O: a) KaraauTHyueckas
Jeruaparanus ¢ o0pa30oBaHUEM AJIKEHOB (BHYTPUMOJIEKYJSIpHAs JETHApATaIysl) WIH MPOCTHIX
a¢hupoB (MEKMOJEKYIIIpHAs Aeruaparanus): 0) 3amenienue rpynmnsl -OH ranoreHomM, Harpumep
IpU JIEUCTBUU TaJIOTE€HOBOJIOPOJOB C 00pa3oBaHMEM aJKuirajgoreHua0B. CKOpOCTh peakiuid,
IIpU KOTOPBIX pa3pbiBaeTcs cBsi3b C-O, yMEHbIIAETCS B pAY: TPETUUHbBIE CIIUPTHI > BTOPUYHbBIE
> nepBuuHble. CIUPTHI ABIAIOTCS aM(DOTEPHBIMH COSTUHEHUSMU.
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