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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 00YYAIONIMXCS C OTPAHUYECHHBIMU
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 MATEPHUAJIbI TEKYLIET0 KOHTPOJIS

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.
Metoa 31eKTpOHHO-HOHHOTO0AITaH a.
[Topsimok 3amoHEHUs IEKTPOHHBIXOpOUTAIICH.
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 mosjy4aioT rajoreHsl B BHIC 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 3aKOHOMEPHOCTD MTPUMEPAMHU XUMUUYECKUX PEAKIIHIA.

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

6. Kak wm3mensercs B psay ranorenoBogopogoBHF-HCI-HBr-HI: a) wexaromnoe
paccrosinue, 0) MPOYHOCTb CBSI3U, B) KUCIIOTHBIE CBOWCTBA UX PACTBOPOB B BOJE?

7. Kak M3MEHSIOTCS BOCCTAHOBUTEJBbHBIE CBOICTBA B psiay rajnoreHoBoaopogoBHF-HCI-
HBr-HI? IIpownntocTpupyiiTe 3Ty 3aKOHOMEPHOCTH IPUMEPAMU XUMHUYECKUX PEAKLIUM.

8. Kak mnomywaroT ranoreHBonopoibl? Jljii OKHCIUTENbHO- BOCCTAHOBUTEIIBHBIX
IPOIIECCOB HAMUIIUTE 3JICKTPOHHO-UOHHbIE YPAaBHEHUS MOTYPEAKIIUA.

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

10. KakoBO mpoCTpaHCTBEHHOE CTPOEHHE aHHOHOB okcokucioT xiopa 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 okuciutenbHbie cBoiicTa B psaay HCIO-HCIO2-HCIO3-HCIO4?

14. ComoctaBbre 10 psay okcokucaotHCIO3-HBrO3-HIO3: a) okucaurenbHbie
CBOIiCTBa, 0) KHCJIOTHBIE CBOMCTBA, B) TEPMHMUECKYIO YyCTOMUMBOCTH. [lpuBeaute mnpumepsl
B3aUMOJICHCTBUA ATUX KUCIOT ¢ |12. Hanuimmre ypaBHEHHS COOTBETCTBYIOIUX PEAKLIUH.

15. TIIpemtoxkute cmnocod mnomyuenuss KICI4+2H20, wucmons3yss B KadecTBe
enuHcTBeHHOTo MctouHuka xiopa KCl, a B kauecTBe eqUHCTBEHHOrO HcTouHKMKa noaa — 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
coeMHEeHU Oopa M KpeMHHs W Pa3JIM4Ms B CBOWCTBAX OJHOTUITHBIX COCTUHEHHH YTIIEpoja.
Hanummmre ypaBHEHHsI COOTBETCTBYIOLIUX PEAKLIUH.

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

18. IIpemnoxuTe HECKOJIBKO CIOCOOOB IEpeBOJia 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 psagy anemeHtoB Si, Ge, Sn, Pb ycroitunBoCTh COCTUHEHH 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. Ucnonwp3ys B KadecTBe MpHUMepa IMHK ¥ MeJb, HANHWIIUTE YpPaBHEHHS
B3aUMOJICHCTBUSI METAJIa C A30THOM KUCIOTOW pa3nuyHOi KoHLeHTpauuu: 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 XUMHUYECKHH CMOCO0 OMpEeNeNieHUus COACPKUMOI0  KaKIOu



npobupku. Hammimmre mocienoBaTenbHO ypaBHEHHS BCeX INMPEAJIOKEHHBIX Bamu peakuuit u
YKQKHUTE, HA OCHOBAHMM KAKUX CBOMCTB BbI pacno3Hanm Kaxayro U3 COJeH.

27. Kakue mnporieccsl mpoTekaroT npu B3aumozeiictsuu BF3, BCI3, SiF4, SiCl4 ¢ Bonoii?
Kakue xommiiekcHble 4acTUIbl 00pa3yroTcsi BO GTOPUIAHBIX pacTBopax? Hanuimmure ypaBHEeHUs
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?
[TpoumttocTpupyiiTe OTBET MpUMEpPaMU XMMUYECKUX PEaKIMil pa30aBIIeHHBIX PACTBOPOB ITHUX
KHCIOT C OAHMM M TEM JK€ BOCCTaHOBMTeNeM. Hamumunre 351€eKTpOHHO-UOHHBIE YpaBHEHUs
MOJTypEAKIHI

30. Kakue nporueccol potekarot mpu B3aumoaeiicteun BF3, BCI3, SiF4, SiCl4 ¢ Bomoii?
Kakue xommiiekcHble 4acTHIBI 00pa3zyroTcsi BO GTOPUAHBIX pacTBopax? Hamuiurte ypaBHEHUS
COOTBETCTBYIOIUX peakuuid. KakoBapeakuuscpeaplnoayduBmmxcspactsopos: pH7?

Pa3zjnen 3 Opranuyeckasi XumMus

1 Opranuueckasi XuMusi Kak Hayka. VlcTopust pa3BUTHSI CBS3U C IPYTUMU HAYKaMHU.

2. OcobeHHOCTH COeIMHEHUH YTIIepo/ia, KX MHOT000pa3te U poJib B KUBOM MPUPOJIE.

3. OcHoBHbI€ NTON10K€eHUs Teopuun bytneposa.

4. ['omonoruueckuii  psiA, YriaeBOAOPOIHBIM paaukai, (yHKIMOHAIBHBIE TPYIIIHL.
Knaccudukanus opranuaeckux coeTMHEHUN.

5. SIBnenune uzomepuu. IIpocTpaHcTBEHHAS U CTPYKTYpHAs U30MEPUSL.

6. IIpaBuiia coBpeMeHHOM MexayHapogHor HoMeHkIaTypsl MFOITAK.

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

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

) Anxensl. ['omonormueckuii psa. M3omepusi: CTpyKTypHass ¥ MPOCTPAHCTBEHHASI.
CriocoOb!I moy4eHus1, CBOMCTBa. DIEKTPOHHOE CTPOEHUE JBOMHOM CBSI3H.

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

11. AnkuHbL. ['OMONIOrMUYECKMI psAZl, CTPOEHHME, W30MEPHs, METOIbI TOIYyUEHHMS,

¢u3nyecKue W XMMHUYECKHE  CBOKMCTBa, TMpUMEHEHHE. OJEKTPOHHOE  CTPOCHHUE
TPOWHOM CBSI3U.

12, Cruptel. Onpenenenvie. [IpenenbHble OJHOATOMHBIE CHUPTHL. ['OMosorHuyeckuit
psn,  HOMEHKIAarypa,  W30MEpHs,  METOIbl  TOJNy4YeHMs,  XUMHYECKHE  CBOWCTBA,
IPUMEHEHHUE.

13. Crmprel.  [IByxatomusle. IlpeacraBurenmu. HomeHnknarypa, MeTOABI IOIy4EHUS,

XUMHUYECKUE CBOMCTBA, MPUMEHEHUE.

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

15. Anmpaerunpl.  Onpenenenue. ['OMONOTMUYECKHIT psii  TIPENCIBHBIX — allbJACTHIIOB,
HOMEHKJIATypa, U30MEPUsI, METO IbI TTOTyUCHHMSL.

16. Anpnerunel.  OmnpenencHue. ['OMOJIOTHUSCKHMA — psfl  TPEACTBHBIX  AJBJCTHIIOB.
XuMHUYECKHE CBOICTBA /peakliuyl IPUCOEAUHEHHS, OKUCTICHHUS/ .

17. Anmpnerunel.  Ompenenenue. ['OMONOTHYECKHM psifi TPEAETBHBIX  aJIbJIETHIOB.
XVWMHUYECKHE CBOMCTBA /peakiiy 3aMEIICHUs, TOJIMMEpPU3allii, ajibJI0JbHO-
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 TIOHATHS U XapaKTEPUCTHKA B KAYECTBEHHOM aHaJIU3e.
Knaccudukanus MeTo0B aHammu3a.
Buzpsl kauecTBEHHOr0 aHaJINA3a.
OcHoBHbIE TPeOOBAHUS K AHATTUTHUECKUM PEAKIUSIM.
Ktl rpynmnsl. Pearent. XapakrepHble peakiiuu.
Ktll rpynmel. Pearent. XapakTtepHble peakiiiu.
Kt rpynnel. Pearent. XapakrepHble peakiuu.
Anl rpynmsl. Pearent. XapakTepHble peakiii.
. Anll rpynnel. Pearent. XapakTepHble peakiuu.
. Anlll rpynmel. Pearent. XapaktepHbie peakiiiu.
. OcoOEeHHOCTH aHATMTUYECKUX PEAKIU U CIIOCOOBI MX BBITOJHEHHS.
. JJabopaTopHoe 000pyZOBaHHE U TEXHUKA ITPOBEICHUSI KAYECTBEHHOT'O aHAIM3A.
. O011ne NoHATHA KOJIMYECTBEHHOro aHainu3a. Ero 3anauu.
. CoBpemenHas kiaccuuKalus METOI0B KOJIMYECTBEHHOTO aHAIH3a.
. JlJabopaTopHoe 000pya0BaHUE U TEXHUKA TPOBEICHUS KOJIMUYECTBEHHOTO
aHaiu3a.

CoNoO~WNE

Tl e S N SE S T
OO~ WNEO

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 W JIOTUYHBIC, MCIIOJIb30BaHA HaydHas

Xopomro

JIEKCUKA, TpuBEAeHBl mnpuMepbl. 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
HECBSI3HbIC U HeJlornuHble. Hay4yHast 1€KkcuKa HE MCIIONIb30BaHa,
HPUMEPEI HE IPUBEIEHEL.
OTBeTBI Ha BONPOCHI OTCYTCTBYIOT. HeynoBnersopurensHo

3.2. IIpumep 3a1aHM il KOJNIOKBHYMA

KosutokBuym 1
Bapuanr 0

1. VYcnoBus npoTekaHus XUMHUECKUX PEaKIIUA.

2. YcnoBusl HEOOPATUMOCTH XHMHUYECKUX PEaKIIUu.

3. 1r kamus coeaunsiercs ¢ 2r 6poma. Haiitu maccy Opoma, eciu Macca xjopa paBHa 35,5
T.




4. HanwmuTe MOJHYIO 3JIEKTPOHHYIO (POpMyTy, pacmpeleiuTe BaJICHTHBIE SIEKTPOHBI 1O
KBAaHTOBBIM SlUYCHKaM, YKaXHTE BO3MOXKHBIC CTEIIEHH OKHCIICHUS, OKCHBI, THIAPHIIBI,
TUAPOKCH/IBI, KUCTIOTHI U cOJu Jyist aniementa Ne 30

5. As(OH)3+H3POs=.... Hanumure ypaBHEHHsS pEaKIUil IOJYYEHHS BCEX BO3MOKHBIX
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
kucnopona? Paccumrait pH pactBopa rumpokapOoHaTa Kalius, €ClIM KOHIICHTpAIHs
nonos OH™ 0,0003 mob/n

5. Hamumute ypaBHeHHs peakUuid U IEKTPOHHO-HOHHBIE YpaBHEHHUS MONypEaKIHid IS
CJIEIYIOIINX IPOLIECCOB:

NS

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

KosnokBuym 3
Bapuanr 0

1. OcnoBHbIe NONIOkKEHUSI TeOpUH byTieposa.

2. Crouptel. Ompenenenue. IlpenenpHble OIHOATOMHBIE CHUPTHL [ 'OMOJOTHMYECKHid Psif,
HOMEHKJIAaTypa, H30MEpHsl, METO/IbI TIOTY4YEHUSI.

IIpaBriio MOpKOBHUKOBA.

Haszoure coequnenue no MFOITAK:

HOOC - CHz; — C—-CH2— COOH
|

~w

OH

COOH
5. Hanmmmre rpaduyeckyro GopMyiTy SHTapHON KHUCIIOTHI.

KonnoxkBuym Ned
Bapuant Ne0
Knaccudukanust MeTo 0B aHaM3a.
Bupl kauecTBEHHOT0 aHaIM3a.
Ktl rpynmnel. Pearent. XapakrepHble peakiiuu.
Anl rpynnsl. Pearent. XapaktepHble peakiuu.
JlaboparopHoe 000pyI0BaHHE U TEXHUKA MPOBEICHUS KaueCTBEHHOTO aHaIM3a.

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 M JIA00OPATOPHBIX padoT, KOHTPOJIb
CAMOCTOSITE/IbHOI PadoThI

OrneHka BBINOJTHEHHBIX TPAKTUYECKUX M JA0OpAaTOpPHBIX pabOT BKIIOYAET OLECHKY
Ka4yecTBa pPELIeHMs 3a/ad M BBIYUCICHUH J1a00paTOpHBIX PabOT, B XOAE KOTOPBIX CTYAEHT
JIOJDKEH IIPOJAEMOHCTPUPOBATh 3HAHMS TEOPETUYECKUX OCHOB IIPEAJIAracMbIX pasJesios,
HPOSIBUTH NTPAKTUYECKHE HABBIKK BBINOJIHEHUS J1aOOpaTOPHBIX padoT U pelieHus 3a1a4.

Kpurepuu onienuBanus:

— «OTIMYHO» — CTYIEHT 3HaeT IOCJIEAOBaTEIbHOCTh BBIIOJHEHUS — 3aJaHus,
BBITTOJIHEHHBIE MPAKTHUECKUE 3a/laHusl U JIabOpaTopHbIE pabOTHl COAEPIKaT BCeM HEOOXOIMMBbIE
YCIOBHOCTHU U TPeOOBaHHUS;

— «XOpOILO» — CTYACHT 3HAeT TpeOoBaHHS K O(GOPMIICHHIO JIAOOPAaTOPHBIX padoT u
PELICHUIO 3a/1a4, OJJTHAKO UMEIOTCS HE3HAUUTENIbHbIE HETOUHOCTH MPHU UX 0(OPMIICHUH;

— «YIOBJIETBOPUTEIBHO» — CTYACHT HMMEET IOHATUSA O INPABWIAX PEIICHMS 3a1ad U
BBINOJIHEHUS JTa0OPAaTOPHBIX PabOT; BBHIOJHEHHbIE 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

aqu)MCTquCKOC OLICHOK TCKYLICTO KOHTPOJIA, IIOJIYYCHHBIX B TCUCHHUEC CEMCECTPA.



4. KoHTPOJIbHO-0LICHOYHBIE MATePHAJIbI /ISl IPOMEKYTOYHOM aTTecCTANMU
Y4eOHBIM IJIAaHOM 110 AUCHUILTHHE «XUMUS» MPEyCMOTPEHA TPOMEKYTOUHAS

arrecranus B (bopMe 9K3aMCHa.

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

MMHUCTEPCTBO CEJICKOI'O XO3SIUCTBA POCCUMCKON ®EJEPAILIN
JIEHAPTAMEHT HAYYHO-TEXHOJIOI MYECKOM ITOJINTUKU Y OBPA3OBAHM S
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE
YUYPEX/IEHUE BbICHIEI'O OBPA3OBAHIA
«JOHCKOU I'OCYIAPCTBEHHBIN ATPAPHBIM YHUBEPCUTET»

(®I'BOY BO JIOHCKOM I'AY)
Kadenpa "EcrecTBeHHOHAYYHBIX TUCITUTUIAH" YTBepKAEHO Ha 3aceaHUU
Hucuunnuna: CO0.02.01 «Xumus» Kadepsl, IPOTOKOI
Ne or" " 20 1.

HanpaBneHHe IIOATOTOBKH.

WNHcTpykuus:
1. BHUMaTenbHO IPOYTUTE 3aJaHUE.
2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3a1aHust: 60 MUH.
3. Bbl MOXeTe 10JIB30BAThCS KAIBKYIISITOPOM.

bumner Ne 0

1. Cnuptel. Onpenenenue. IlpenenbHbie OMHOATOMHBIE CHUPTHL. [ OMOJIOTMUECKHUH psI,

HOMEHKJIaTypa, U30MEpHsl, METObI OITYYEHHUSI.

3aK0H COXpaHEHUsI MaCcChl BEIIECTB.

Hanummure rpaduyeckyro popMyny SHTapHOU KUCTOTHI.

4. 3anmaua. [IporeHTHast KOHIIGHTpalUs pacTBopa COJIsTHOM KUCTIOTHl 10% C TIOTHOCTBIO
1,15 r/mn. Onpenenute MOJISPHYIO KOHIIEHTPAILIUIO PAaCTBOpA.

wn

IIpenonasarens 3aB. kadeapoii
(moamuce) (®UO) (moamnuce)
(®HO)




TecToBbIC 327aHHUA 1JIs1 IPOMEKYTOYHOT0 KOHTPOJIA
a/1aHus 3aKPBITOTO THIIA

1. Yto Ha3bIBaeTCsA XUMHYECKHM 3JI€MEHTOM...
1. CemeiicTBO pa3HOPOIHBIX AaTOMOB.
2. Buj aTroMOB ¢ 0JIMHAKOBBIM MOJOXHUTEIbHBIM 3apsIOM sIpa.
3. COBOKYIHOCTbH aTOMOB M MOJIEKYJI, B3ITBIX B CTEXUOMETPUYECKOM COOTHOILICHUH.
4. Yucio 4acTull, COACPKAIIUXCS B OJJHOM IpaMMe JTF0O0TO BEIIeCTBA.
Ilpasunvhuiti omeem: 2

2. lIpu kakoMm u3 napeii B Poccun nmosiBuJjiach neppasi anreka...
1. Ilerp 1
2. bopuc I'ogyHoB
3. Enuzapera IletpoBHa
4. Van I'po3HbIit
Ilpasunvhoiti omeem: 4

3.Ykaxkute nopsiIoK PacroJioKeHus JIeMEeHTOB ¢ J1eKTPOHHOH KoH(uUrypanueii aToma -
4s? 4p°nmo moArpynme cBepxy BHU3 (coriiacHo Tadauune Menaeaeena)...

1. 6pom

2. XJI0p
3. ¢Top
4, fion
Ilpasunvnwviii omseem: 3,2,1,4

4. ABTOPOM 3aKOHA COXPaHEHHUS MACChI BellleCTB fABJISIETCH...
1. ABoraapo
2. Menneneen
3. JIomoHOCOB
4. Tecc
Ipasunvnuviti omeem:3

5. PacnoJio:kuTe mpeacTaB/ieHHbIE COeIMHEHHs MO Mepe YObIBAHUSI KOJIMYECTBA aTOMOB
yIjiepoJa B COCTaBe BellecTBA...
1. [lenTan
2. 'ekcan
3. Meran
4. Oxtan
Ilpasunvnuviti omeem:4,2,1,3
3amaHust OTKPHITOTO THUIIA

1. Cmemaau 300r pactBopa Mo4eBMHBI ¢ MaccoBoii 1oJei 20% u S00r pacTtBopa 310 #*Ke
€0JIM ¢ MaccoBoii noJiei 40%. PaccunTaiiTe MacCOBYIO /10J110 COJIM B IOJy4CHHOM
pacTBope...

IIpasunvuoiti omeem:

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



2. CBoiicTBa 3JIeMEHTOB, 2 IOTOMY M CBOiicTBa 00pa3yeMbIX HMH NMPOCTBIX U CJOKHBIX TeJ,
CTOSAAT B NMEPHOAUYECKOH 3aBMCUMOCTH OT MX ATOMHOIO Beca — 3aKOH — NepPUOJAHYecKHil
3akoH. @aMuiIns aBTopa

Ilpasunvhuiti omeem: Menoenees.

3. Kakoii U3 371eMeHTOB NePHOAMYECKOI CUCTEMBI SIBJISETCH CAMBIM CHJIbHBIM
BOCCTAHOBHTEJIEM...
Ilpasunvroviii omeem: numuti

4. Tlpm  pgerwapaTandd  BTOPHYHBIX W TPETHYHBIX  COHPTOB MW NpPH
JernAPOraJioreHHPOBAHHH BTOPHYHBIX H TPETHYHBIX FAJOreHHI0B BOAOPOX OTUIENISIETCSI
NpPeMMYIIECTBEHHO OT HauMeHee THJAPOreHM3UPOBAHHOIO AaToMa yrjiepoaa — 3TO
MPaBWIO......... (YKaxKuTe (PAMUIIUIO)

Ilpasunvnwiti omeem: 3aiiyesa.

5. Ilpu nmpucoeqMHEHUH MPOTOHHBIX KHUCJIOT M BOAbI K HECHMMETPHYHBLIM aJIKeHAM H
AJIKMHAM  aTOM BOJIOPO/IA MPUCOEAUHSAETCA K  Haubojlee  TUAPOreHU3UPOBAHHOMY
aToMy yrJjiepoJaa — 3To NpaBMiIo........ (YKakuTe GaMuInio)

Ilpasunvnuviti omeem: MopkosHukosa.

6. lana peakuus: 3CH2=CH2+2KMnOQOs++4H20=3CH20H - CH20H+2MnO2+2KOH
ABTOpPOM JaHHOH peaKIUH ABJISETCH..... (YKAKATE (PAMUINIO)
Ilpasunvrwviii omeem: Baenep.

//0 //0
H,C-C_ +2[Ag(NH3)g]OH — H;C-C +2Ag| +3NH; + H,O
7. lana peakuus : H ONH,

HanuinTe Ha3BaHWE PEAKIIUU

IIpasunvnoviii omeem: Peaxyus « Cepebpanoco 3epkanay

8. Kakoil THnm ruOpuam3anMu XapakTepeH /IJsi TpPeTbero BaJICHTHOIO COCTOSIHUS
yrieponja...
Ilpasunvhuiii 0meem.‘sp3 — eubpuousayus.

9. K xakoMy THITY THAPOJIM3Aa NPUHAIEKUT ¢0ab AlCIs:

Ipasunvnoviti omeem: Conv 0bpazosana ciabbimM OCHOBAHUEM U CUTLHOU KUCIOMOU — SUOPONIU3
1O KAMUOHY.

10. K kakoMy THIIY IHAPOJIM3a NPUHAAIEKHUT cojib Na2COs:
IIpasunvuwiti omeem: Conb 00pa3068ana CUIbHLIM OCHOBAHUE U CIAOOU KUCIOMOU — SUOPOIU3 NO
AHUOHY.


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

11. NO2+P203+....=NO+K2HPQO4+..... Onpeaenure okucaIuTeIb U BOCCTAHOBHUTE/Ib
Ipasunvuwiti omeem: Azom — oxucaiumens, hocgop — occmanosumen.

12. NO+KCIO+....=KNO3+KCl+.....Onpeaeanrte OKNUCJINTEIb U BOCCTAHOBUTEb.
Ilpasunvrwviii omeem: Xnop - okuciumens, azom — 860CCMAHOBUMED.

13. MoJiekyJia ajikaHa coaepkKuT 8 aToMoB Bojgopoaa. MoJisipHasi Macca ajikaHa paBHA...
Ilpasunvrwviii omeem: 44

14. Pacno/io:kuTe nmpeacTaB/IieHHbIe COeJUHEHHUs N0 Mepe YObIBaHHMSI KOJIMYeCTBAa aTOMOB
yriepojaa B cocrase BeuecrBa u HazoBuTe nx: CH4, CsHiz2, CeHi4, CsHus.
Ipasunvnwviti omeem: Oxman I excan [lenmanMeman.

15. Kakoii U3 3/1eMEeHTOB EPHOIMYECKOH CUCTEMBbI SIBJISIETCS CAMBIM CHJIbHBIM
OKHCJIUTEJIEM...
Ipasunvuwviii omeem: ¢pmop

Bonpoce! K 3k3aMeHy 10 JMCHUILINHEe«X UMM DY

1. TenuoBoii 3¢ PpexkT XUMHUYECKHX pPeaKIUi.
IIpasunvuwiti omeem: Tennogvim d¢hgpekmom Xxumuueckou peaxyuu HA3bLIBAEMCS

KOIUYeCmeo menjiomoul, Gvloequsuieecs (Ui noiomusuieecs) 6 Xxooe peakyuu u
omnocumoe k 1 monv npopeazuposasuie2o (unu obpasosasuiecocs) eewecmaa. Tennogotu
aghgpexm obo3nauaemces Oykeou Q u, Kax npasuno, usmepsemcs 6 Klc/monv uiu 6
kkan/monv. Ecnu peakyus npoucxooum c evioenenuem menna (Q > 0), ona Hazvieaemcs
9K30mepmuyecKol, a eciu ¢ nozioweruem menia (Q < () — snoomepmuueckotl.

2. Teopus OBP.

Ipasunvuviti omeem: OKucieHue — npoyecc omoadu 31eKmMpoHos. Bewecmea (amom,
MOJNEKYNd, UOH), KOMOopble OMOaiom 31eKmpoHbl, HA3bl8AOMCsl 60ccmanosumenimu. B npoyecce
Peakyus 60CCMAanosument OKUCIAeMcs, d 3HaYeHue cmeneHy OKUCIeHUs: NOBbILUAEMCAL.

TunuurbIMU 60CCMAHOBUMENSIMU AGTIOMC:

a) memannvl, 6000po0, yenepoo, CO, HzS, SO2, H2SO3 u conu ceprucmotii kuciome,

0) beckucnopoonsie kucniomoi: HI, HBr, HCI, H>S;

8) coeounenus azoma: HNOz, NH3z, NoHs, NO;

2) conu, 8 KOMOpulX Cmenenwb OKUCIEHUS Y KAmuoHo8 modxcem eospacmams. SnCla,
FeSOs, Cra(S04)s;

0) opeanuyeckue coeOuHenus: CRUpMmol, albOe2uobl, MypasbUHas U Waeeieeds KUCI0mul,
2NIH0K03d.

Boccmanoenenue — npoyecc npucoeouHenus 31eKmpoHos. Bewecmea, xomopuvle
NPUCOEOUHAIOM  IIIeKMPOHbL, HA3LIBAIOMCS  oKuciumenimu. B npoyecce OBP okuciumens
60CCMAHABIUBAEMCA, 3HAYEHUE CMeNneHU OKUCIeHUs NOHudxdcaemcs. TunuyHbLMU OKUCTUMENAMU
ABNAIOMCA:

a) eanoeenvt, Oz, O3, KMnQOs, conu xpomoswvix kuciom K>Cr.07 u; K2CrOa,

0) kucnomot: HNO3, H2SOy xony, HMnQOa, H2CrOy;



8) oxcuovl memannog: CuO, Ag20, PbO>, CrOsz, MnOz;
2) xnopuo xcenesa (Ill) FeCls, eunoxnopumsi, X10pamol u nepxiopamat.

3. Tlopsiaok 3ano/iHeHHs YTeKTPOHHBIX OpOUTAJIEe.

IIpasunvnviti omeem: IIpunyun MUHUMYMA IHEPIUU: U3 MHOIHCECNBA BO3MONCHLIX
COCMOSAHULL DNeKMPOHA Peanu3yemcst mo, 8 KOMOPOM 3SHepeust amoma MUHUMATbHA. Dmom
npUHYUn Koukpemusupyemcs npasuiamu Kneuxosckoeo.

1). U3 mHoocecmsa c60600HbIX opOumanetl 31eKmpon 3atmem my, 20e MeHbule 3HaueHUe
cymmul (n+L).

2). U3 mmooicecmsa c80000HbIX opbumaneti ¢ 0OUHAKOBbIMU 3HAYEHUAMU CYyMm (n+L)
97IeKMPOH 3aiimem my, 20e MeHbuie N.

Ilpunyun Ilaynu: 6 amome He MO2Ym OOHOBPEMEHHO HAXOOUMbC DNEeKMPOHDL,
cocmosnue KOMOPbIX ONUCLIBACMCS OOUHAKOBLIMU 3HAYEHUAMU 6CeX KBAHMOBLIX UUCE.
Creocmsue: Ha 0OHOU OpOUMANU MO2YM HAXOOUMbCS MAKCUMYM 08d JIEKMPOHA, Y KOMOPbIX
3HAUeHUs Ms00A3AMENbHO PA3IUYHDL.

Ilpasuno I'ynoa: npu 3anonnenuu nooypoeHs MoOYIb CYMMbL CHUHOBIX KEAHMOBHIX
yucen 31eKMpoHO8 00IHCeH OblMb MAKCUMATLHO 803MOXCHbIM. Ha npakmuke smo evinonnsemcs
NOCIe008AMENbHbIM paA3MeWeHUuemM Ha Kadxdcoolt opoumanu nooyposHs CHAYANA NO OOHOMY
NEKMPOHY C NAPANLIETbHLIMU CRUHAMU, d 3ameM O 8MOPOMY C AHMUNAPATNETbHLIMU CRUHAMU.

4. BopopoaHblii moka3arejib pacCTBOPOB.

Ipasunvuviti omeem: Booopoouwiti noxkazamens — pH — smo mepa axkmuenocmu (8
cyuae pazbasieHHbIX pAcmeopos ompajicaem KOHYEHMpayuro) uoHo8 6000pood 6 pacmeope,
KOJIUYECMBEHHO 8bIPANCAIOWAsL €20 KUCTOMHOCMb, BbIYUCTACMC KAK OMPUYAMenbHblll (635mblil
C 0OPAMHBLIM 3HAKOM) 0eCAMUUHBIU 102APUDM AKMUBHOCTIU B00OPOOHBIX UOHOS, BbIPANCEHHOU 8
MOJISX HA TUmp.

pH =—Ig[H"]
5. Buabl XUMHYeCKOI CBS3M.

Ipasunvhoviti omeem: Xumuueckas ceésa3b — 3Mo 83auMooelicmsue 4acmuy (amomos,
UOHO8), Ocywecmensemoe nymem oomena snekmponamu. Paznuuaiom neckonvko 6uoos cessu.

1)Kosanenmuas cesa3v obpazyemcs 6 pesyibmame 0000ujecmeneHus 3J1eKmpoHos (¢
00pazosanuem o0OWUX DIEKMPOHHLIX NAp), KOMOpPOe HPOUCXO0uUm 6 Xo0e NepeKpvléaHus
91eKMPOHHBIX 0011aK08. B 0bpazoeanuu KosaienmHou cesA3u yuacmeyiom 3J1eKmpoHHble 001aKka
08YX AMOMO8.

a) Kosanenmnas nenonapnas cesazv obpazyemcs mexncoy amomamu Hememania 00H020 U
Mo2o Jlee Xumuyecko2o snemenma. Takyw ceda3v umerom npocmole eewjecmsa, Hanpumep O2;
N2;

0) Koeanenmnas nonspuas cea3b obpazyemcs MedxHcoy —amomamiu  paziudHblX
HeMemaios.

2)HoHnoti Hazvleaemcs 836 MexcOy UOHAMU, M. e. 3aPANCEHHbIMU HaCMUYamu,
00pa3z08a8UIUMUCS U3 AMOMA ULU 2PYNNbL AMOMO8 8 pe3yibmame NPUcoeOUHeHUs: Ul omoadu
anekmpono6 Monnas cesa3b xapakmepha 01 conell U ujeioyell.

s kosanenmuol HenoaAApHOU, NOAAPHOU U UOHHOU C853U OOWUM ABTISIEMCs yuacmue 8
00pa306aHUU C6:3U GHEUWHUX DNIEKMPOHOS, KOMOpble euje HA3bleam eaieHmuvimu. Paziuuue
JHce cocmoum 8 mom, HACKONbKO JJIeKMPOHDL, yuacmeyoujue 8 06pazosanuu césa3u, CmaHo8amcs
obwumu. Eciu smu s1ekmponvl 8 00UHAKOBOU Mepe NpuHaodiexcam oboum amomam, mo cesasb
KOBANEHM-HAs HENONAPHAS, eClU MU JJIeKMPOHbl CMeujeHbl K 0OHOMY amomy Oonvuie, yem
Opy2oMy, Mo C643b KOBANEeHM-HAA NONApHAA. B cnyuae, eciu snekmpowsl, yuacmeyiowjue 6
0bpazosanuu céa3uU, NPUHAONIEHCAM 0OHOMY AMOMY, MO C853b UOHHAS.



Memannuyeckan c6a36 — €636 MeHCOy UOH-AMOMAMU 8 KPUCMALIUYECKOU peulemKe
MEmaiios u CnIaeax, OCywecmsisiemMas 3a cuem nPUmsA’ceHusi c60O00HO nepemewaruuxcs (no
Kpucmany) anekmponos (Mg, Fe).

6. Kiacchbl HEOPraHMYeCKHX COeTHHEHHId.

Ipasunvuviti omeem: B xumuu 6ce MHO2000pasue HeOpeaHuyecKux 6eujecma: NPuHsImo
pazoenams Ha 08e epynnvl — npocmvle U cloxchvle. Ilpocmoie sewecmea noopazoensiomes Ha
Memainnvl U HeMemaunsl. A clodiCHble — HA NPOU3BOOHbIE OM NPOCMBIX, 00PA308aHHbIE NYMEM UX
83AUMOOCUCMBUSL C KUCTIOPOOOM, 000U U MedHCOY cOO0U. DMy KIacCuhurayuio HeopeaHuieckux
seulecma 6 uoe cxemvl U300paANCarom ciedyruum 00pasom.

H["(!p['ﬂl[l!‘lft‘l{lli‘ BelIecTna |
Y l

Ipocteie Bemectna CHoAHBIe BOIECTRA
Y Y + + + +
Meranin Hemerans Orenam Ocnosanns Kncaor Coan
( marpmit , (cepa,xaop, | | Ca0, !»;()2‘ NaOH, KOH, | | 13C), 1,50,,| | KCI, NalICO,,
weleo ) KHEI0pOJ ) O Fe(OH), HMn(), MgOHCI

7. KoHueHTpamusi pacTBopa - MaccoBas 0I5,

Hpaeuﬂbezd omeem: Maccosas 0015 — omHoueHue Maccol paCWGOPéHHOZO seujecmea
Kmacce pacmeopda. Maccosas oons usmepsemcs 6 005X eauHuI/}bl uiu 6 npoyenmax.

iy
W= —"
I
1
w(%) = — - 100%
i
eoe:
. W — MAcco8as 00715 pacmE8OPEHHO20 Belujecmad 8 001X
. (%) — maccosas 00715 pacmeopeéHHO20 6eujecmed 6 NPoOYeHmax
. M1 — macca pacmeopénnoeo eeujecmaa, 2,
. M — obwasn macca pacmeopa (Macca pacmeopénHozo 6eujecmea NIc Maccd

pacmeopumens) 2.

8. ¥YcioBusi npoTekaHuss XUMHYECKUX PeaKIuii.

Hp616uﬂbelﬁ omeeni. KyCﬂOGMﬂJW 603HUKHOBEHUA U NPOMEKAHUA Xumu4eckou peakyuu
omHocumcA.

® npusedenue  peasupylouux — eewecms 6  CONPUKOCHOGeHUe  (KOHMAKm
peazupyrowux eeujecms);

® nHazcpesanue 00 ONpPeoeNéHHOU MmeMnepamypbl,



® oceeujeHue.

na moco umobvl eewecmea CMYNUIU 6 XUMUYECKYIO Peaxkyuro, OHU OO0JHCHbI
conpukacamvcsa Opye ¢ Opyeom. Jna Jayudweco KOHMAKma —6euwjecmed  UMenbuaiom,
nepemeuwnusam, pacmeopsarom Uil nepesooan 6 2a3000pasHoe coCmosiHue.

9. Teopus 3J1eKTPOJIUTHYECKON ANUCCOMUALMHN.

Ipasunvuviti omeem: IneKmMpoIuUmMamu Ha3vl8aArOMCsl 6eUecmed, PAcmeopbl KOMOPbIX
obnadarom 21eKmpudecKkoll npo8ooUMocmoio. K snekmpoiumam omocamces pacmeopvl KUCIOom,
coneu u wenoyveu. Conu u weiouu npooosim 31eKmpuieckuil MoK He moabKo 8 pacmeopax, Ho U
6 pacniasax. B 1887 2. weeockuii yuenviti Ceanme AppeHuyc 6bl08UHY MeOPuro
INEKMPOIUMULECKOU OUCCOYUAYULL.

Inekmpoaumuyeckol ouccoyuayuell Ha3vleaemcs npoyecc pacnaoa d1eKmpoiuma Ha
UOHBL NOO Oeticmeuem MoaeKy1 pacmeopumens. Teopus AppeHuyca 3aKiouaniacs 6 Ciedyioujem.

1. Ilpu pacmeopenuu 6 600e (unu pacniasieHuu) 31eKMpoOIUMbl PAcnaoarvmcs Ha
NONOJNCUMENbHO — (KAMUOHLL) U OMPUYAMENbHO — (AHUOHBL) — 3apAdICEeHHble  UOHbL  (M.e.
no08ep2aromcs INeKMpOIUMULECKOU OUCCOYUAYULL).

2. Iloo Oelicmeuem 31eKmMpuuecKkoc0 mMoKa KAMUOHbL OBUSAIOMC K OMPUYAmMenIbHO
3APAHCEHHOMY INeKmpooy (Kamooy), a AHUOHbL — K NOJIOHCUMENLHO 3APAHCEHHOMY INeKMPOOy
(anooy).

3. Dnexmponumuyeckas ouccoyuayus — npoyecc odopamumbvlii (0Opamuas peaxyus
HA3bI8ACM sl MOIAPUZAYUETL).

CaCl, = Ca?* + 2CI~

HNOs; = H* + NO*~

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

10. M'uapoJn3s.

Ipasunvroiti omeem: ['uopoauzom coneti HA36LIBAIOM PeaKyuu 0OMeHa Mexcdy 80001 U
pPacmeoperHviMu 8 Hell conamu. I uoponuz — wacmuulil CIy4ail conb80IU3A — peakyuu 0OMeHd
Medcoy pacmeopumenem U pAacmeopeHHbIM Beujecmseom, pPA3HOBUOHOCMb PeaKyuti UOHHO20
obmena. B pezynomame npomexanus cuoponusa:

. npoucxooum usmerenue pH cpeowi,

. 00pazyomcs MaroOUCCOYUUPYrouue COeOUHEeHUs.

. Pasnuyaiom o6pamumbiil u Heobpamumstii 2udponus coneiiEl4l:

. 1. Tuoponu3z conu cnadbou KUCI0mvl U CUTLHO2O OCHOBAHUSL (CUOPONU3 NO AHUOHY).
Pacmeop umeem crabowenounyio cpedy, peakyus npomexkaem 00pamumo.

. 2. Tudponuz conu CcunvbHOU KUCIOmMbl U C1ab020 OCHOBAHUA (2UOPOIU3 NO
kamuony). Pacmeop umeem cnabokucnyio cpedy, peakyus npomexaem 00pamumo.

. 3. T'uoponus conu cnabou kuciomsl u crabozo ochosanus. Pasnosecue cmewerno 6

CMOPOHY NPOOYKMOS, 2UOpOIU3 NpomeKaenm RPAKMUYecKu ROJIHOCMbIO, MAaKk Kak o0ba
npoOyKma oopazyiom ocadox Uil 2as:

. 4. Conb CunbHOU KUCIOMbL U CUTLHO20 OCHOBAHUSL HE NO0BeP2aAemcst 2UOPOIU3Y, U
pacmeop HelumpaeH.

11. llepuoanueckas cucrema /I.M.Menneneena.

Ipasunouviti omseem: IlepuoduuueckasacucmeemaxumuuiecKuxiiemeenmos (maoauya
Menoeneeesa) — kiaccupurayus XUMUYECKUX 3J1eMeHmMOos, YCMAHAGIUBAIOWAs. 3A6UCUMOCHLb



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

Pa3nuUvdHblLX CBOUCME DJIeMEHMO8 Om 3ap}z()a ux amomHo20o ﬂ()pa. Cucmema sensemcs

ZPQCﬁMHeCKuM 8blpadiCeHUuem nepuoduttecxozo 3AKOHA, OMKpblmozo PYCCKUM

yuénvim [I. 1. Mendeneesvim 6 1869 200y u ycmanosusuieco 3asucumocms c8OUCMS 31eMEHMO8

om ux amomHo20 eeca (6 COBPEMEHHbIX MePMUHAX, OM AMOMHOU MACCHI

Pacnonooicenue  xumuueckux osnemenmos 6 mabauye Menoeneesa  noszgonsem
conocmasnsims He MoJIbKO UX AMOMHble MACCH, HO U XUMUYECKUe C8OLICMEda.
Bom kax onu usmensiomes 6 npedenax epynnul (ceepxy 6Hu3):

o Memannuueckue c8oucmea yCuiu8arOmcsl, Hememaiiuyeckue ociabesaron.
o Veenuuuseaemcs amomuulil paouyc.

o VYeunusaromes ocnosnwvie ceolicmea 2uOpoKcu008 u KUCIOMHble C80UCTBA 8000POOHBIX
COCOUHEHUT HEMEeMAlO8.

B npeodenax nepuooos (cresa nanpaso) ceoticmea 31eMeHMO8 MEHAIOMCA CAe0YIOUUM
oopaszom:

. Memannuyeckue ceoticmsa ocinabegarom, HeMemaiiuiecKue YCuiU8aomcsl.
. Ymenvwaemesa amomnwiii paouyc.

B03pacmaem SJlIeKmpoompuyamelbHoCcmbs

12. Knaccudukauus coJieii.

Ipasunvuviti omeem: CoNAMU HAZBIBAIOMCSL CLOJCHBIE BeUeCmB8A (POPMYLA MOJLEK) bl
KOMOPbIX, COCMOUM U3 AamoMo8 Memaiio8 U KUCIOMHBIX OCMAMKO8 (UHO020a MOo2ym
codepocams 6000pod). Hanpumep, NaCl — xnopuo nampus, CaSOs — cynogham kanvyus u m. 0.

Ilpakmuyecku 6ce conu AGNANMCA UOHHLIMU COCOUHEHUAMU, NOIMOMY 8 CONAX
MedHcOY cobOlL CE53AHbL UOHBL KUCTOMHBIX OCMAMKO8 U UOHbL MEMAILIA.

Na*Cl~ — xzopuo nampus

Ca?*S04% — cynmvham kanvyus u m.o.

Conv sensemca NPOOYKMOM HUACHUYHO20 UNU NOJIHOZ0 3AMeEUieHUA MEemaliom
amomoe 6000pooa Kuciomul. Omcrooa paznuuarom cieoyrouiue munvl coei:

1. Cpeonue conu — éce amomvl 6000pooda 6 kuciome 3ameujervlt memaniom: Nar2COs,
KNOs

2. Kucnwvle conu— Hne 6ce amomvl 6000p00a 6 KUCIOME 3AMeUjeHbl MemaioM.
Pasymeemcs, kucnvle conu mocym oopazoewbieams moabko 08YX- Ui MHOZOOCHOGHbLE KUCTIOMBbL.
O0noocHosHbLe Kuciomvl Kucavlx conei oasams e mocym: NaHCO3, NaH2PO4 u m. 0.

3. OcHogéHble COMU MOJCHO pACCMAMPUBAMb KAK HNPOOYKMbL  HENONHO20, Uil
YACMUYHO20, 3aAMeujeHus 2UOPOKCUTbHBIX 2PYNN  OCHOBAHUL  KUCTOMHBIMU OCMAMKAMU:
Al(OH)SO4,Zn(OH)Cl u m.o.

Ilo uyucny npucymemeyowux 6 Cmpykmype KamuoH08 U AHUOHO8 8bl0eNI0m cledyloujue
munwl coneu. Ilpocmule conu — conu, cocmoawue U3 00HO20 8U0Ad KAMUOHO8 U 0OHO20 6UOA
anuonos (NaCl). [soiinvie conu — conu, cooepacawue 08a paziuunvix kamuona (KAI(SOs)2-12
H20).. Cumewannvie conu — conu, 8 cocmage KOmopvix npucymcmesyem 08a pasiuyHulX AHUOHA
(Ca(OCI)CI). Taxoce paznuuarom euopamuvie conau (KpUCmMaiiocuopamsl), 8 cOCmag KOmMopwvlx
6X00AM MONEKYIbl KPUCALIUZAYUOHHOU 60061, Hanpumep,Na2S04-10 H20, u komniexcHvie
conu, codepacawyue KOMNIEKCHbIU KamuoH unu KOMNJIEKCHbI AHUOH

(Ka[Fe(CN)s], Cu(NHz)4](OH)


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

13. OcHoBHBIE N0JI0:KeHUA Teopun byTiieposa
Ilpasunvruiti omeem: OcnosHbie nonodcenus meopuu cmpoernus A.M. Bymaeposa:

Amombl 6 Monekynax coeounenvl Opye ¢ OpyeoM 8 ONpedeseHHOl Nocaie008ameibHOCmu
CONACHO UX 8ANICHMHOCMAM

Xumuueckoe CMPOEHUE MOIHCHO YCMAHABIUBANb XUMUYECKUMU Mmemooamu
Csoticmea eeulecnie asucim onlt UX XumMu4eCcKkoco cCmpoOernusl

Ilo ceoticmeam 0aHHO20 Bewecmea MOMCHO ONPeOenums CMpoeHue e20 MOeKyIbl, d No
CMPOEHUIO MOJIEK)YIbl - HPe08UOemb C8OLCMEA

Amombl u 2pynnvl amomoe 8 MoJieKyie OKa3vbl8aom 63auUMHoe elusHUe Opye Ha Opyaa

14. I'omoJiorn4ecKuii psiji, yrjieBoAOPOAHbINA paguKas, GyHKIHOHAIbHbIC IPYIIIbL.

Ipasunvhviti omeem. Opeanuueckue coeOUHEHUs KIACCUDUYUPYIOM, YYUmMvleas 06d
OCHOBHBIX CIPYKMYPHBIX NPUSHAKA.

- cmpoenue yenepoonou yenu (yenepooHo2o cKeiemad, KpamHoCcmy Ces3ell, Haaudue uiu
omcymcmeue 3aMKHYmou yenu);

- Hanuuue u cmpoeHue QYHKYUOHAIbHLIX SPYNN.

Yenepoonwiit ckenem (yenepoonas yens)- nociedosamenbHOCMb XUMUYECKU CBA3AHHLIX
Medncdy coboti amomos y2nepooa.

DYHKYUOHAIbHAA 2PYNNA - AMOM UIU 2PYNRA AMOMO8, KOMOpble 3amMeularonm 6
Vene8000pOoOHOU  MOJleKyle OOUH UIU HeCKOIbKO amomos 6000pooa. DYyHKUUOHANbHAA
2pynna onpeoensien NpUHAOIeHCHOCHb COEOUHEHUS K ONPEOeNeHHOM) KAACCY U €20 XUMUYECKUe
ceolicmea.

T'omonocu — smo coedunenusi, cxooHvie N0 XUMUYECKUM CEOUCMBAM, COCMA8 KOMOPbIX
omaudaemcs opye om opyea Ha 0OHY unu Heckoavko epynn CHo.

T'omonocuueckuii pao —3mo 20Mon02U, pACNONONHCEHHbIE 8 NOPAOKE B03PACMAHUSL UX
OMHOCUMENbHOU MOLEKYIAPHOU MACCYL,

15. SABaeHue nzomepun.

IIpasunvnviii omeem: .H3zomepvr — 3mo eewecmea, umerowue OOUHAKOBBIN COCMAG U
MONEKYIAPHYIO MACCY, HO pasHble GuuyecKue u xumudeckue ceolicmea. Paznuuus é ceolicmeax
u3oMepos 00yCl06IeHbl PAIUYUAMU 8 UX XUMUUECKOM UIU NPOCMPAHCIMEEHHOM CMmpoeHuu. B
CBA3U C DMUM PAZTUYAION BUObL UZOMEPUU!

1. CmpykmypHas uzomepusl.

2. Kongopmayuonuas uzomepus.

3. I'eomempuueckasn uzomepusi.

4. Onmuueckas uzomepusi.

16. IlpaBui1a coBpeMeHHOI Mexk1yHapoaHoii HomeHKIaTypsl MIOITAK.

IIpasunvnoii omeem: .Ilpasuna cocmaenenus HA36AHUIL RO CUCMEMAMUYECKOU
Mmedxncoynapoonoit nomenknamype HIOITAK
B ocnose npasun nomenxnamypwvr HFIOIIAK nexcam npunyunsi 3amecmumenbHoul

HOMEHKamypel.



1. Ocnogy Hazeéanusi coeOuHeHUsi COCMAGIsAen KOPEeHb Clo6d, 0003HAYAIOWULL
npeoebHblil Yenes000po0 ¢ meM JHce YUCIOM AMOMO8, YUMo U 21d6HAsl Yens (Mem- ,9m- , HpOon- ,
oym- , nenm- , 2eKc- u m.o.).

2. K kopHio 0obasnaiom cyghgpukc, xapakxmepuzyrowuli cCmeneHs HacblueHHOCMIL:
-aH (npeoenvhblil, Hem KPAmHbIX ces3ell);

-eH (npu HanuuUU OBOUHOU C653U);

-UH (NpU HATUYUU MPOUHOU CEA3U).

Ecnu kpamuvix ceszell HeckoIbko, mo 6 cygghuxce yrazvieaemes yucio maxux ceszei ( -
OoueH, mpuen u m.o.), a nocie cygpguxca ob6s3amenbHO YKA3bLIBACMC YUPDPaMu NOI0ANCEHUe
KPAMHOUL 853U, HANpumep:

CHs—CH, -CH=CH, o6ymen-1
CH3 —-CH=CH-CH3 6ymen-2
CH; =CH-CH=CH; 6ymaouen-1,3

3. Lanee 8 cyppuxc BbIHOCUMCS Ha3eaHue camotu cmapuien
XapaKxmepucmuuecKkoil ZPynnvl 8 MoJ1eKyie ¢ YKa3aHuem ee NOJIONCeHUs Yuppou.

4. Ilpouue 3amecmumenu 0003HAYAIOMCA C NOMOWDBIO NPUCMABOK 6 ANPACUMHOM
nopsaoke. Ilonoocenue 3amecmumerneti yKaswvleaemcs yugpoil neped npucmaexou, Hanpumep. 3-
MmemuJi, 2-xﬂ0p. Ecnu 6 MOJIEKYIe umeemcs HeCKO/bKO 00UHAKOBBIX 3aMecmumeﬂeﬁ, nmo neped
Hazeanuem 3motl epynnbl ClO060M yKaAsbleaemcs UxX Kojaudecmeo (Hanpumep, oumemu.i-
, MPUX0p- 1 m.o.).

5. Bce yughpvl 6 nazeanusx Moaekyn Omoensiomcs om cilos oegucom, a opyz om
opyaa 3anamuimu.

6. Ilposoosm Hymepayuro 21a6HOU Y2lepoOHOU Yenu max, ymobvl CMapuidasl
Xapakxmepucmuyeckas 2pynna umena HaumeHbWull nopsiOKO8blll HOMep.

17. Ankanbl I'omoJioruueckmii psii, cTpoeHue, u3oMepus.

Ipasunvhuwviti omeem: Ankanvl — yene000podvl, COCMAE KOMOPHIX GbIpadicaemcs oouetl
gopmynoti CnHon+2

Bce amomul yenepooa 6 monexkynax aikaHoé Haxo0Amcs 6 cOCMOAHUY —2UdOpUOU3ayuu u
CBA3AHBI MOALKO OOUHAPHBIMU CBA3SIMU. ANKAHbL UMEIOm Mempa’sopuieckKoe CmpoeHue.

na ankanoe xapakmepua uzomepus yenepooHo20 cKelemd.

Ilo mepe ysenuueHuss yucia amomog yenepooa 8 MoieKyie memnepamypuvl nideieHus u
KUNEHUs AIKAHO8 MOHOMOHHO NOSLIUWAIOMCA. ANKaHbl 1ecde 800bl U He pACMEOPAIOMCSL 8 Hell.

Ankanvl omuocamcsi K HaCBIIEHHBIM, UIU NPEOelbHbIM, Y2le8000p00aM, mMaK KaK 6 ux
MoneKynax 6ce Cc80000Hble BANEHMHOCMU AMOMO8 Y2nepood HOIHOCMbIO «HACLIYEHbLY
amomamu 6000pooa.

IIpocmetiwuii npedcmagumens 20M0OA02UHLECKO20 PAOA AIKAHO8 — MEMaH .



Hauunas ¢ uemeépmoeo unena psaoa, y aikaHo8 NOAGIANOMCA uzomepwvl. [ aikanos
XapakxmepHa uzomepust yenepooHo2o cKeiemd.
C pocmom wuucna amomog yenepood KOAUHeCmeo U30MepOo8 pe3Ko 603pacmaem.:
NeHman umeem uzomepd, 2eKcam —, 2enmaH —, OKMAH —, HOHAH —, OUKO3aH —
usomepos. Kaxcowlii ankan umeem eOUHCMBEHHbIU U30MED C HEPA38EMEIEHHBIM (HOPMANbHBIM)
VeNepPOOHBIM CKeNemoM.

18. Ankensl. I'omosiornueckuii psin. U3omepusi:.

Ipasunvuviti omeem: AnkeHvl — HenpeoeibHvle Y2le8000P00bl, 8 MOLEKYIAX KOMOPbIX
cooepoicumcst  00HA  OBOUHASL  C653b  MexcOy amomamu yeaepooa. Qobwas @opmyna
anxernog CnHan.

Amompul yenepooa 8 MONEKYIax AIKeH08, COeOUHeHHble OBOUHOU C8A3bI0, HAXOOSMCS 8
cocmosaHuu —eubpuousayuu. Amom yenepooa 8 coCmosHUU —2ubpuouzayuu oopasyem mpu — u
00HY —CB513b, KOMOPAsi NEePneHOUKVIAPHA NIOCKOCMU —C853ell, C6513b npedcmasisem coool
couemanue — u —Ces3u

na ankenog xapakmepHvl CMPYKMYPHAsL U30MEPUS YeIePOOHO20 CKelema U NONONCEeHUs
0BOUHOU CB513U, NPOCMPAHCMBEHHAS TIAC- U TPAHC-UBOMEPUSL U MENHCKIACCO8AsL UOMEPUsT —
ANIKEHbIUZOMEPHBIYUKIOANKAHAM.

Temnepamypul niasnenus u KUNEHUs. AIKEHO8 YEeIUUUBAIOMCSl C POCIOM YUCILA AMOMO8
Yenepooa 6 ux MoieKynax.

19. Asuikunbl. I'oMoJioruveckuii psii, CTpoeHne, N30Mepusi.

IIpasunvuviti omeem: Ankunvl — HenpeoeivbHbie yene8000poobl, 8 MOIEKYIAX KOMOPbIX
cooepaicumest 00Ha MpOUHAs C85A3b Medxcdy amomamu yenepooa. Obwas ¢hopmyna anrkuHos
CnHazn-2.

Amombl yenepooa 6 MOAEKyIax AIKeHAax, COeOUHEHHble MPOUHOLL CB53b10, HAXOOAMCS 6 —
eubpuonom cocmoanuu. Amom yenepooa 6 —2ubOpuOHOM COCMOAHUU 0bpazyem 08e —CA3U U
06e —CB31l, KOMOpble PACHONONCEHbl 8 08YX NEePNEeHOUKVIAPHBIX NIOCKOCHAX, MPOUHAS
C643b npedcmasisiem coool couemanue 0OHOU — U 08YX —C8s3ell.

Jna ankunos xapakmepuvi CmMpyKmMypHAs U3oMepusi YerepooHo20 CKelema U NOLOHNCeHUs
MPOUHOU  CBA3U, MAKIHCE MENCKIACCo8ds U30Mepus; NpOCMpPAHCMEEeHHbIX TIUC- 1 TPaHC-
U30MEPOBATKUHBL He 00pa3yIom.

20. Cnuprtel. Omnpenenenne. IlpenenbHble 0QHOATOMHBIC CIMPTHL. ['omosiormyeckui
PSi/l, HOMEHKJIATYpa, H30MepHs.

IlpasunvHoiti omeem: Obwas opmynra 2omonocuyecko2o psada npeoenrbHblx
oonoamomuwix cnupmos — CnHon+1OH. B 3asucumocmu om moeo, npu Kakom yenepooHoM
amome HAxXoOumcsi 2UOPOKCUNbHAsL 2pynna, pasiuvaiom cnupmel nepsuunvie (RCH>-OH),
smopuunvle (R2CH-OH) u mpemuunsie (R3C-OH).

H30omepusn 00HOAMOMHBIX CHNUPMOG CBA3AHA CO CMPOeHUeM Y2lepoOH020 CcKelemd
(hanpumep, 6ymaron-2 u 2-memuinponanon-2) u ¢ nonoxceruem epynnovt OH (nponanon-1 u
nponanon-2).

Homenknamypa.

Hazseanus cnupmoe obpazytom, 006asnsis OKOHYaHUE -011 K HA3BAHUIO Yele8000p00d C
camoul ONUHHOU Y2lepoOHOU Yenbvlo, KaoYaluel cuoOpoKcuibHyio epynny. Hymepayuro yenu
HAYUHAIOM ¢ MO0 Kpas, Onudxce K KOMOPOMY DACNONONCEHA SUOPOKCUnbHas epynna. Kpome
Moo, WUPOKO PACNPOCMPAHEHA 3aMeCMUumenvhas HOMEHKAAmypd, no KOMOpOU HA368aHue
Cnupma npou3e00uUmcsi om COOMEEemMCmeayue20 y2ie8000pPoOH020 padukaia ¢ 000asieHueM,
cnosa "cnupm", nanpumep: C2HsOH — smunoswiii cnupm.

Cmpoenue:



Monexynvr cnupmos umeiom yenosoe cmpoenue. Yeon R-O-H 6 monexyre memarnona
pasen 108,5°. Amom kuciopoda 2udpoKcuIbHOL 2pYyRNbL HAXOOUMCA 8 SP -2UbpUOU3aAYUL.

Ilonyuenue.

1. Camviii 0Owuii cnocob nonyueHus cnupmos, UMerwull NPOMbIULIEHHOE 3HAYEHUe, —
euopamayus ankemos. Peakyus udem npu NponycKaHUuU aikeHa ¢ Napamu 600bl HAO
GocpoproxucILIM KAMATUZAMOPOM.

H3POg4
CH>=CH, + H,0O — CH3—CH>—OH.
H3 amujieHa noayvaenics 3ml/lﬂ06bla cnupm, usz nponeHa — u30np0nuﬂ06bllz.

Ilpucoeounenue 600bt udem no npasuny Mapro8Hukosa, nod3momy U3 NepeUYHbLIX CHUPMOS NO
OaHHOU peaKyuu MOACHO NOJYUUMb MOLbKO IMULOBbIU CHUPN.

2. [lpyeoii obwuii cnocob noayuenusi Cnupmos — 2UOpoU3 AIKUI2AI02eHUO08 NOO
deticmauem 800HbIX PACMBOPO8 UjeNOYel:

R—Br + NaOH — R—OH + NaBr.

1lo smoii peakyuu MOXCHO NOIYYAMb NEPEUUHbIE, BMOPUYHBLE U MPEMUYHbIE CRUPbL.

3. Boccmanosnenue xapbonuibhblx coedunenuu. Ilpu eoccmanosienuu anvoe2uoos
00pazyomcs nepeuyHbLLL CRUPMbl, NPU 60CCMAHOBNEHUU KEMOHO8 — GMOPUUHbIE:

R—CH=0 + H», - R—CH>—OH, (1)

R—CO—R'+ H» —» R—CH(OH) —R". (2)

Peaxyuro nposoosim, nponyckas cmecb napos aivoe2uda uiu KemoHda u 6000pood HAO
HUKeNe8bIM Kamaiu3amopom.

4. Jleticmeue peaxmugos I punvsipa Ha KapOOHUNIbHbIE COCOUHEHUS.

5. Dmanon nonyuaiom npu CRUPMOBOM OPOHCEHUU 2NIOKO3bL:

CeH1206 — 2C2HsOH + 2CO21.

Xumuueckue c60iicmea cnupmos Onpeoensaiomecs NpPUCYmcmeuem 6 ux MONeKyIax
euopokcunvrou epynnet OH. Ceasu C-O u O-H cunvHo nonsipusl u cnHOCOOHbl K paszpbléy.
Pasznuuaiom 0ea ocnoenvix muna peaxkyuii cnupmos ¢ yuacmuem yukyuonanvrou epynnet -OH:

1) Peaxyuu c paspvieom ceazu O-H: a) e3aumoodeiicmseue cnupmos ¢ wjelouHbIMU U
WeN0UHO3EMENbHVIMU MEeMANIAMU C 00pA308aHuemM aiKo201amos; 0) peakyuu CRUpmMos ¢
OpeaHU4eCKUMU U MUHEPATbHBIMU KUCIOMAMU C 00PA308AHUEM CILONCHBIX 3PUpO8, 8) OKUCeHUe
CRUPMO8 noo Oelicmauem OUXpoMama Uiy NepMaHeaHama Kaaus 00 KapOOHUIbHbIX COeOUHEHUI.
Ckopocms peaxyuii, npu Komopwix pazpsieaemcs ceazs O-H, ymenvwaemces 6 pady: nepsuunvie
cnupmul > 8MopuUYHble > Mpemudnble.

2) Peaxyuu conpogoxcoarowuecs paspvieom ceéazu  C-O: a) kamarumuyeckas
Odecudpamayus ¢ 06pa308aHueM AlIKeHO8 (BHYMPUMONEKVIAPHAS 0ecudpamayus) uiu npocmolx
agpupos (mexcmonexynapuas oecuopamayus): 6) samewenue epynnvt -OH eanocenom, nanpumep
npu Oelcmseuu 2ai02eH08000p0008 ¢ 00paso8anuem aikunreanro2enudos. Ckopocms peaxyuil,
npu komopwvix paspwvieaemcs ceazb C-O, ymeHvuwiaemcs 6 pady. mpemuunvie CHUpmsl >
emopuuHvle > nepguunsie. Cnupmol A61910MCs AMPOMEPHLIMU COCOUHEHUAMU.

Kpurepun onenuBanus

DK3aMEHAIlMOHHBI OWJIET COACPXKUT JBa TEOpeTUuUecKnx Borpoca. OIlleHuBaHUE
MIPOU3BOUTCS 1O KaXJAOMY BOIpocy Oumneta. OTBEThI Ha TEOPETUUECKHIE BOMTPOCKHI OIIEHUBAIOTCS
CJIETYIOIIUM 00pa3oM:

[TpaBUIIbHBIN, TONTHBIN OTBET, COAEPKUT HEOOXOAUMbIE OTBETHI U TIOJTHOE PEIICHUE
3aja4— 5 O0aJlioB;

[IpaBUIIbHEIN, HE TIOMHBINA OTBET, COEPIKUT HEOOXOMMBIE pacyeThl B 3a7a4ax — 4 Oana;

He TounEbIi, HE MONHEIN OTBET — 3 Oana;

HesepHblii 0TBeT/OTCYTCTBHE OTBETA — 2 Oasia.



HToroBasi oreHKa TO HK3aMEHY OIpenessieTcsl KaKk OKPYTJIEHHOE 10 IeJ0ro 4YHcia
cpennee apudMeTnyeckoe OajloB CEMECTPOBOM OIEHKM (TEKYIIETr0 KOHTPOJIA) M OauIoB IO
Ka)KJOMY BOIIpOCY Owiiera.
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