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1.00111e moJoKeHus
KOHTpOJIBHO-OIIEHOUHBIC  CPEJICTBA MPEJAHA3HAYCHBI I KOHTPOJIS

06pa3OBaTCJIBHBIX JOCTYDKCHUI o6yqalonmxc;1, OCBOMBHIUX  HPOTrpaMMy

C00.02.02 Xumus.

@OHJ OLEHOYHBIX CpPEACTB BKIIOUAET KOHTPOJIbHO-OLIEHOUYHBIE
MIPOBEJCHUS TEKYIIET0 KOHTPOJISL U MPOMEKYTOUHON aTTecTaliuu B (hopMe IK3aMeHa.

Texkymmii KOHTpPOJIb yCIIEBAaEMOCTH NPOBOJUTCA B TEUYEHHE cemecTpa B (opme
NEPUOIUYECKOT0 BBIOOPOYHOIO YCTHOTO OINpOca MO NMPONIECHHBIM pa3lielnaM M KOHTPOJSA 3a
BBITTOJIHEHUEM 33JJaHUN Ha Ta00OpATOPHBIX U MPAKTHUECKUX 3aHATHSIX.

2. Pe3yJII)TaTI)I 0CBOCHMA JUCHUIIMHBI, MOMJICKAIIIME ITPOBEPKE

A OILEHKHU
JUCLUILINHEI

cpeacTtBa IS

Pe3yabTarbl 00yueHust OcHoBHBIE dopma
(ymMeHMs, 3HAHUS, 001IIHEe KOMIIETEHIIHH) noKa3aTeJu KOHTPOJIA "
OIleHKH OlleHHUBaHUA
pe3yabTaroB

1) BBISBIATH XapaKTEpHbIC NPU3HAKK U B3aUMOCBS3b| - MIPOBEACHUE |-
M3YUCHHBIX HOHHTHﬁ, IIPUMCHSTH COOTBETCTBYIOINHE| XPMHUUYECCKUX HepI/IOILI/IqCCKI/If/'I
MOHATHS ~ NPU  ONMCAHWM  CTPOCHHS M CBOHCTB| peakirmii 10 |yCTHBIH O1poc
HEOPraHMdecKHX M OPTaHMdECKHX — BEWIECTB M MX| poivyepyso u |- Habmonenue u
[IpeBpallleHUl; BBIABIATH B3aHMOCBA3b XUMUYECKUX 3HAHUM NPHMEHEHHTO oLICHKA KauecTBa
C MOHATUSMH W IPEACTABICHUAMM APYTHX MPEIMETOB IS
Gollee OCO3HAHHOTO TOHUMAHHA M OOBACHeHHS cymHoCTH| P oA CCKIX n pabot Ha

yil

MaTEepUaIbHOIO E€AWHCTBA MMPA; UCIOJB30BATh CHUCTEMHBIC HCOPraHMICCKUX 1a00paTOPHEIX 1
XIMHYECKHe 3HAHMS JUI OOBSICHEHHS M TporHo3upoBanms| BEHICCTB, [IPAKTHICCKUX
SIBJICHHI, UMEIOIINX €CTECTBCHHOHAYUHYIO IPUPOLLY; - pacdeT BaHATHAX

2) HCIONB30BaTh  HAMMCHOBAHHMS  XUMHYCCKHUX| KOHHCHTpaHHfI —KOHTPOJH)
COCIMHEHUN MEXIYyHapOAHOTO COK3a TEOPETUYECKOW u| BEIIECTB CaMOCTOSITEIILHO
[PUKJIaJHOW XMMHWHM W TPUBHAIbHBIE HAa3BaHUS BEUIECTB,| Pa3TUYHBIMU i paboTHI
OTHOCSILIMXCS K M3YYCHHBIM KJIaccaM OpPraHMYeCKHX H| MeTonaMH; =
HEOPTaHWYECKUX COCIMHEHHMH, HCIIOJIb30BaTh XMUMHYECCKYIO| _qHam3 ITnddeperupmans
CUMBOJIUKY JUIA COCTaBJI€HHS (OpPMYyNT HEOPTaHMYECKUX SKCIIEPHMEHTAIbHEI  [HbIH 3a4eT
BEIIECTB, MOJIEKYJSAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, X MaHHEIX M HX
COKpAILICHHBIX W  CKEJETHBIX) (opmyn OPTaHIIECKHX pacuer B
BEILIECTB; COCTABJIATh YPAaBHEHHMS XUMHUYECKUX DPEaKUUU M
[PaCKpbIBaTh ux CYILIHOCTB! oknciurenpHo-| COOTBETCTBIN ¢
BOCCTAHOBHTEIBHBIX PEakIUil MOCPEJCTBOM cocTaBieHus| SAMAHUCM;
PIICKTPOHHOTO OaiaHca 3THX peakIWi; peakiuii woHHOro| ~BIaACHUE
OGMeHa IMyTeM COCTaBJeHHs MX TIONHBIX M COKpameHHbIX| TEXHUKON paboThl ¢
MOHHBIX  YpPaBHEHUM; peakuuid TUAPOIM3a, peakuuill XUMHYECKUM
KOMILIEKCOOOpa3oBanus (Ha MPUMEPE I'MAPOKCOKOMILIEKCOB( 00OPYIOBaHHEM.

MHKa W  QIIOMHHHWSA); TOATBEPXAATh  XapaKTepHBIE
XMMHUYECKHE  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIUMHU
bKCIIEpUMEHTAaMU M 3allUCSIMHU  YPaBHEHUN XUMHUYECKUX|
[peaKIuit;

3) KJIacCU(UIIUPOBATH HEOPTaHUICCKUE u
OpraHMYecKHe  BellecTBA M  XUMHUYECKHE  PEaKIVH,
CaMOCTOSTEIIPHO BEIOMpAaTh OCHOBAaHUS W KPUTEPUU IS
KIacCH(UKAIMA ~ HW3yYaeMbIX  XHMHYECKHX  OOBEKTOB;
XapaKkTepru30BaTh COCTAB M Ba)KHEHIINE CBOWCTBA BEILIECTB,
MpuHAAIEXKAIIUX K ONPEICICHHBIM KiaccaM M Tpymmnam
CoeTMHEeHNH (MIPOCTHIE BEIECTBA, OKCHIBI, THIAPOKCHIBL,
COJIM; YTJICBOAOPOJIBI, MPOCThIe S(QUPHI, CIHUPTHI, (ECHOIBL,
QIIBIETHIBI, KETOHBI, KapOOHOBBIE KHCIOTBI, CIIOKHBIE
b(UpBI, XUPBI, YIIIEBOABI, aMHUHBI, aMUHOKHCIIOTEI, OCJIKH);




[IpUMEHSTh 3HAHUS O COCTaBe M CBOMCTBaxX BEILECTB IS
bKCIIEPUMEHTAIEHOW ~ TPOBEPKH  THIIOTE3  OTHOCHUTEIEHO
BakOHOMEpHOCTEH TMPOTEKAHUS XUMHUUYECKUX peakuul WU
[IPOTrHO3UPOBAHUA BO3MOKHOCTEN MX OCYIICCTBJICHU,

4)chopMHUPOBAaHHOCTE YMEHUH MMOATBEPKIATh HAa
[KOHKPETHBIX IPUMEPAX XapaKTep 3aBUCHMOCTH PEAKITMOHHON
CIIOCOOHOCTH OpPraHWUYECKUX COCAMHEHHH OT KpPAaTHOCTH U
Tuna KoBaJieHTHOHM cBsi3u (" " u ""), B3aUMHOIO BIMSHMSA
ATOMOB W TpPYyNII aToOMOB B MOJIEKYJNax; a TaKXke OT
OCOOCHHOCTEH  pealn3alny  pa3judHBIX  MEXaHH3MOB
[IPOTEKAHMSI PEAKIIHIA;

5) xapakTepH30BaTh IEKTPOHHOE CTPOEHHE aTOMOB
(B OCHOBHOM M BO30YXIEHHOM COCTOSHHWH) H HWOHOB
XUMHUYICCKHUX JJIEMEHTOB 1 - 4 mepuomoB Ilepmomndeckoi
cucremsl J[.1. MeHneneeBa 1 X BaJICHTHbIE BO3MOXHOCTH,
crionb3ys mousTus "s", "p", "d-anexTponHble" opOuTanm,
bHEepreTHyecKkue  ypOBHH; OOBACHATH 3aKOHOMEPHOCTH
M3MECHECHUSI CBOMCTB XUMHYECKHX 3JIEMEHTOB M 06pa3yeme
MU COEMHEHUH 110 TIEpUOJIaM U TPYTIIIaM;

6)BIIaZIcHUE CHCTEMOH 3HAHWUN O METOMIaX HAYYHOTO
[TO3HAHUS SIBIICHUM MIPUPOJIEIL, HCIIOJIB3YEMBIX B
CCTCCTBEHHBIX HayKaX M YMCHHUSMHU TPUMEHATh TH 3HAHUS
[Py AKCIEPUMEHTAFHOM WCCIEOBAaHUHM BEIIECTB M IS
OOBSICHEHHUST XHUMHYECKHUX S[B.]'ICHI/If/i, HMCIOIIINX MECTO B
[pUpoAe NPAaKTHUECKOW JAEATENBHOCTH 4eJIOBEeKa H B
[TOBCETHEBHOW KU3HU;

7) IPOBOUTH PACUETHI IO XUMUIECKAM OpMyIIaM M|
[YPAaBHCHUAM XHUMHUYCCKUX peaKqu/'I C HCIIOJBb30BaHHUEM
(bu3nyeckux BeMUYMH (Macchl, 00beMa Tra3oB, KOJINYECTBA
BeriecTBa), XapaKTePU3YIOIIUX BEIIECTBA C KOJIHYECTBEHHOM
CTOPOHBI: PacdeThl 10 HAXOXIECHHIO XUMHUYECKOH (HOpMYIIb]
BEIIIECTBA; PacUeThl MAacChl (00bEMa, KOJIUYECTBA BEILICCTBA)
[TPOJIyKTa PeaKIliy, eCIIH OJHO M3 UCXOIHBIX BEIIECTB J]aHO B
Buje pacTBOpa C  OINpENEIEHHOW MaccoBOM  Jloyei
[PACTBOPEHHOTO BEIICCTBA WM JAaHO B H30BITKE (MMeeT
[IprMecH); pacdyeTsl MacCOBOW MM OOBEMHOW JOJM BBIXOIA
[MpOIyKTa peakiuy; pacyeThl TEIIOBOTO 3(dexTa peaxiiuid,
00BEMHBIX OTHOIIICHUI T'a30B;

8) mporHo3upoBaTh, aHATU3UPOBATH M OLICHUBATH C
[TO3UIMIT  AKOJIOTUYECKOW  OE30MaCHOCTH  IOCIEICTBHS
OBITOBOM W TPOM3BOJCTBCHHON JESITCIHHOCTH YEIOBEKa,
CBS3aHHOW C TiepepabOTKOM  BEIIECTB, UCIOJIB30BAThH
[ToTydeHHbIe 3HAHHUSA IS TPUHITHA TPAMOTHBIX PEIICHUMA
[Tpo0JIeM B CHTYyalHsIX, CBSI3aHHBIX C XUMUEH;

9)chOpMUPOBAHHOCT, ~ YMEHHH  CaMOCTOSTENBHO|
[JAHUPOBATh W TPOBOJUTH XUMHYCCKUN DKCICPUMEHT
(moy4yeHne W W3ydYeHHE CBONCTB HEOPTaHWYECKUX U
OPraHUYCCKUX BCIIIECCTB, Ka4YC€CTBCHHEIC peaKknun
yTJIEBOJOPO/IOB Pa3NIUYHBIX KJIacCOB u
KICIIOpOICO/IEpKAIIUX OPTaHUYECKUX BEIIECTB, pPEIICHUE
bKCITePUMEHTATBHBIX 3amaq o pacro3HaBaHUIO
HEOPTaHUYECKUX U OPTaHUYECKHUX BEIIECTB) C COOIIOACHUEM
paBun ~ Oe3omacHOro  oOpalieHUs] €  BEIIECTBAMH U
maGopaTopHeIM  oOopymoBaHWeM, (OPMYIHUPOBATh IIEIH
MccrieoBaHus, TPEJIOCTABIATH B pa3IM4HOM  (opme
[PC3YJILTATBI SKCIICPUMCHTA, AHAJIM3UPOBATL U OLICHUBATL UX|




TOCTOBEPHOCTH;

10)  ocylIecTBIATH  IEJCHAINPABICHHBIA  ITOWCK|
XUMUYICCKOW WHGOpPMAMA B Pa3IUYHBIX HCTOYHHKAX
(HayuHas u  y4eOHO-Hay4yHass JIMTepaTypa, CpEACTBa
MaccoBoli uHQOpManuu, cetb HWHTepHET ©  Jpyrue),

KPUTHYECKH aHaJH3UPOBaTh XHMHYECKYH) WH(GOPMAIIHIO,
nepepadaTeiBaTh €€ W HCIOIB30BAaTh B COOTBETCTBHH C
[OCTaBJICHHON yueOHO 3a1auck;

11) oco3HaBaTh ONMACHOCTH BO3JICHCTBUS Ha KUBBIC
OpTaHU3MBI  ONPENEICHHBIX BEMIECTB, ITOHUMAs CMBICTT
[I0Ka3aTess MpEeNesIbHONM JIOIyCTUMOM KOHLEHTpaluH, WU
MOSICHAT, Ha  MpPUMEpax CIOCOObl  YMEHBIICHUS H
[IpEIOTBpAIICHUS] X BPETHOTO BO3ICHCTBUS Ha OPraHU3M|
uesioBeKa.

3HATDb:

-1) copmMupoBaHHOCTH MPEACTABICHUI: O
MAaTCPpHUAJIBHOM CIAUWHCTBC MHpPA, 3aKOHOMCPHOCTAX U
[M03HABAEMOCTH SIBJICHUI IPUPOJBL; O MECTE U 3HAUCHUU
XUMHU B CHUCTEMC CCTCCTBCHHBLIX HAYK MW €C POJIM B|
00ecreyeHn yCTOMYMBOTO Pa3BUTHUSI YEIIOBEYECTBA: B
PEIICHUHN TPOOJIEM SKOJOTUYECKOU, IHEPTreTUYECKON U
MUIIEeBOM 0€30MacHOCTH, B Pa3BUTUU  MEIUIIMHBI,
CO3TaHMM HOBBIX MAaTCpUalIOoB, HOBBIX HCTOYHHKOB
SHEpTUu, B obecrnieueHnu palMOHAIBHOTO
[IPUPOAOIIOJIL30BAHUS, B (dbopMupoBaHUY
MUPOBO33pEHUSI U O0IIEH KyJIbTyphl YeJIOBEKa, a TAaKKE
PKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY]
310POBBIO U TPUPOJHOM Cpeae;

2) OCHOBOIIOJIararoIIne MOHSITHS]
(IOTIOTHUTENBHO K CUCTEME MOHATUN 0a30BOTO YPOBHS)
- H30TOIbI, OCHOBHOE U BO30YXJIEHHOE COCTOSHUE

aToma, ruOpUIU3aLHs aTOMHBIX opburanei,
xumuueckas cBs3b (" " u """, KpaTHbIE CBSA3M), MOJISIpHAs
KOHILIEHTpalus, CTPYKTypHas (opMmyna, HU30MepHs

(cTpyKkTypHasi, reoMerpuueckas (LMC-TpaHC-U30MEPHUS),
TUMBl XMUMHUYECKUX peakUuil (roMo- U TeTepOreHHbIE,
oOpaTuMble W HEOOpaTUMBbIE), PacTBOPHI (MCTUHHEIE,
ITICTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUIPAThI, CTEHECHb

CCOLMAlK, D3JEKTPOJIN3, KPEKUHI, PUPOPMUHT);
TEOpUU U 3aKOHBI, 3aKOHOMEPHOCTH,)
MHPOBO33PDEHYECKHE 3HAHUSA, JIEKAIIUE B OCHOBE

IMMOHUMaHUA IMPUYIUHHOCTH U CUCTCMHOCTH XUMUYCCKHX
ﬂBJIeHI/If/'I, COBPCMCHHBIC IPEACTABIICHHUA O CTPOCHUU

BEILECTBA Ha aTOMHOM, MOJIEKYJISPHOM 51
HAJIMOJIEKYJISIDHOM  YPOBHSX;  IIPEACTABICHHUS O
MEXaHU3Max XUMUYECKHUX peakuui,
TEPMOJIMHAMUYECKUX 51 KMHETHYECKUX

3AKOHOMEPHOCTSIX HMX IPOTCKaHUSA, O XHMHYECKOM
paBHOBeCI/II/I, ZII/ICHepCHI)IX cucremax, q)aKTO.HOFI/ILIGCKI/IC
CBEJICHUS O CBOWCTBAaX, COCTaBe, TIOJIYYCHUU H
0e3011aCHOM HCIIOJIb30BaHUHA BayKHEHIIINX

- OCHOBHBIE€ 3aKOHBI
XUMUU,

- OCHOBHBIE KJIACCHI
HEOPraHUYECKUX W
OpraHUYECKUX
COCIMHEHHIA,

- CBOMCTBaA
OCHOBHEIX KJIACCOB
OpraHUYECKUX n
HEOPTraHUYECKUX
COCIMHEHHI;

- peaKiuu
onpeeacHus
HEOPTraHUYECKUX W
OpraHUYECKUX
BCIIECTB B
OMOJIOrMYECKUX
00BEKTaX;

- TEXHOJIOTHIO
BBITTOJIHEHUS
peakuui
B3aNMMOJICHCTBHS
XUMHUYECKHUX
BCIIECTB.

[lepuoanueckuit
[YCTHBIN OIIPOC

— HaGronenue u
OIICHKA KauecTBa
paboT Ha
1a00paTOPHBIX U
[PAKTUUECKUX
BaHITHIX

— Kontponb
CaMOCTOSITEJIbHO
i1 pabOTHI

— Jludd.3auer




HCOPTaHUYCCKUX W OPraHNYCCKUX BCHICCTB B 6BITy H
[PAKTUYECKOM  JESATENPHOCTH  4YEJNOBEKa;  OOIIMX|
HAYYHBIX HNPHHOWIIAX XUMHWYCCKOI'O IMPOU3BOACTBA (Ha
[prMepe NPOU3BOJCTBA CEPHOW KHCIIOTBHI, aMMHaKa,
MeTaHoJIa, epepaboTKu HEPTH).

3. KoHTpPO/1bHO-0LIeHOYHBbIE MATEPHAJIbI TEKYIero KOHTPOJIsI

B kauectBe KOHTPOJBbHO-OLUCHOYHBIX MAaTCPUAJIOB TCKYIIECTO KOHTPOJIA UCIIOJIB3YIOTCA:

3.1. llepuonnyeckuii yCTHBIH onpoc

Pa3znen 1 OcHoBHBIE 3aKOHBI XHUMHH

Hcropus pa3BUTUSA XUMUU.
Merton nmonypeakuuii.
TennoBoit 3 (HeKT XUMUUECKUX PEeaKIIHiA.
DKBUBAJICHT COJIM, OCHOBAHUS, KHCIIOTHI.
CtpoeHne KOMIUIEKCHBIX COEUHEHUN.
MeTo 351eKTpOHHO-MOHHOTO OaJuIaHca.
[Topsimok 3amoMHEHUS NIEKTPOHHBIX OpOHUTaNeit.
Bonopoanslii mokaszaTtenb pacTBOPOB
Oco0eHHOCTH CTPOCHHS aTOMOB d-3JIEMEHTOB.

. Meroas! onpenenenus pH cpensbl.

. Buabsl xumnueckou CBA3U.

. Teopust OBP.

. Kinaccbl HeopraHn4eckux coeIMHEHHM.

. Bugel runponusa.

. Bmusinue cpenpl Ha npotekanue OBP.

. Buapl KoHLIIEHTpaIui.

. YcnoBusi MPOTEKaHUSI XUMUYECKUX PEAKIUN.

. [IpaBuiio Xynna, npasuino KieukoBckoro.

. Bonopoanas u Meraminueckas CBA3b.

. Teopus 37€KTPOIUTHUECKON JUCCOLUALNY.

. Aucconmanusi, KOHCTaHTa AUCCOLIMALIIH.

. 'maponns, KOHCTaHTa TUAPOIU3A.

. Ilepnonnueckas cucrema /[.M1.Menneneesa.
24, Buns! conent.
25. CrniocoOblI mosryueHust coeil.
26.  KoBaseHTHast 1 MIOHHAS CBS3b
217. Knaccudukanum XuMUYeCKUX peakiuit
28.  I'maponus, cTyneHu ruznpoausa, pH coneit.
29. Bunbl koHUIEHTpaIuil.
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Pa3zpnen 2 Heopranmueckasi Xummus.
1. KakoBa ayekTpoHHast KOH(UTypalysi aTOMOB 3JIeMEHTOB 7-i rpynmbl? Kakue crenenu
OKHUCJICHHS XapaKTepHbl g 3Tux odieMmeHToB? [IpuBeaute mnpuMepsl COSAMHEHUN H3TUX
AJIEMEHTOB B PA3JIMYHBIX CTETICHSIX OKHCIICHHUS.



2. Kak wmenstorces no rpynne F-Cl-Br-I: a) paanycsl atomoB, 0) mepBblif MOTEHIHANT
MOHM3AIINH, B) 3JIEKTPOOTPULIATEIILHOCTh ATOMOB?

3. Kakue u3 mepeuyuciieHHbIX coelMHeHuH BcTpevatoTcs B npupoae: NaF, CaF2, NaCl,
HCl, KCIO3, Br2, NaBr, NaBrO4, Nal, NalO3? Kak mosy4aroT TajJioreHbl B BHJI€ MPOCTHIX
BEIIECTB B MPOMBIIUIEHHOCTH W B jabopatopuu? Hamuimmre ypaBHEHUS COOTBETCTBYIOIIMX
peaKuid.

4. Kak H3MEHSIOTCS OKUCIIMTENIbHbIE CBOWCTBa B psiay ranoreHoB F2—-Cl12—-Br2-12?
[IpoummtocTpupyiiTe 3Ty 3aKOHOMEPHOCTh PUMEPaMH XUMUYECKUX PEAKIIHI.

5. B uem nposBIsIOTCS 0COOEHHOCTH (hTOpa MO CPAaBHEHHIO C JPYTUMH rajoreHamu?
s OKHCIUTENhbHO-BOCCTAHOBUTENIBHBIX — IPOLIECCOB  HAMMIIUTE 3JEKTPOHHO- HOHHbBIE
YPaBHEHHUS MOJIyPEAKIIUH.

6. Kak wm3mensiercs B psay ranoreroBonopoaos HF-HCI-HBr-HI: a) mexaTtomuoe
paccrosiHue, 0) MPOYHOCTD CBSA3HU, B) KUCIOTHBIE CBOMCTBA UX PACTBOPOB B BojiE?

7. Kak n3MeHstoTCcsl BOCCTAaHOBUTENbHBIE CBOMCTBa B psay ranorenoBogoponos HF-HCI-
HBr-HI? [IpoummocTpupyiTe 3Ty 3aKOHOMEPHOCTh IPUMEPAMHU XUMUYECKUX PEAKIIHIA.

8. Kak mosyyaroT rajgoreHBoAOpoAbl? [l OKHUCIWUTEIbHO- BOCCTAHOBUTEIBHBIX
IIPOLIECCOB HAIIMLIUTE JIEKTPOHHO-UOHHBIE YPABHEHMSI ITOJTYPEAKIIHIA.

9. Kak ranoreHsl pearupyroT ¢ Boaod? Hanummwre ypaBHEHUS COOTBETCTBYIOIIHX
peakuuii. /laiite onpeneneHne peakuyu JMCIpOnOpLIUOHUPOBAHMS.

10. KakoBo mpocTpaHCTBEHHOE CTpoeHHE aHMOHOB okcokucior xysopa HCIO, HCIO2,
HCIO3, HCIO4 u Ha3BaHuEe KUCJIOT M X COJICH.

11. Kak mensiercs cuna kuciot B 7 psay HCIO-HCIO2-HCIO3-HC104?

12. Jns kakoit comu, KCIO wmmu KCIO3, 3nauenue pH pacTBOpoB ¢ OJMHAKOBOM
KOHIICHTpaIen Oyet 0ombIie, moyemy?

13. Kak menstorcst okucnutensHbie cBoiicTBa B psity HCIO-HCIO2-HCIO3-HCI04?

14. ComnocraBeTe 1o psay okcokuciaor HCIO3-HBrO3-HIO3: a) oxucnuTenbHbIC
CBOICTBA, 0) KHCIOTHBIE CBOMCTBA, B) TEPMHMUYECKYIO YCTOWYMBOCTH. llpuBeaurte mpumepbl
B3aUMOJICUCTBUSA ATUX KUCIOT ¢ [2. HannmuTe ypaBHEHNS COOTBETCTBYIOIINUX PEAKIINN.

15. IIpemnoxute cnoco6 mnomyuenuss KICI4+2H20, wucnons3yss B KadecTBe
eauHCTBEeHHOTO McTouHMKa Xjopa KCl, a B kauecTBe eAMHCTBEHHOTO McTOouHMKA Hoja — KI. a)
Hanummre ypaBHEHHS BCeX peakUuil M yKaXWUTE YCIOBHA MX MpoBeaeHus. 0) Hamummre
YpaBHEHUS DPEaKIHMi B3aMMOAECHCTBHSI 3TOIO COEAMHEHMsI C HU30BITKOM BOJABI U C PACTBOPOM
KOH.

16. IlpuBeautre mnpumMepsl (TalOreHUIbI, OKCHIbI, THIPHUABI) OJM3KUX CBOICTB
COeMHEHUI 0opa M KpEeMHMS W pPas3iINyuusi B CBOMCTBaX OJHOTHUITHBIX COEIMHEHHUH yriepona.
Harmmmure ypaBHEHUS! COOTBETCTBYIOIIMX PEAKIIAMN.

17. O6bsacHUTE, MOXKHO JIU XpaHUTh I1aBuKoBYyto kucinoty (HF) B crexnsnnoii nocyne?
[Touemy

18. Ilpemnoxure HECKOJIBKO CHOCOOOB IMepeBoJa B pacTBOpUMBIE 2-4 COEAMHEHHS
okcuaa kpemuust SiO2. Hanumure ypaBHeHMsI BceX NpeUIOKEHHbIX BaMu peakuui, ykaxure
YCIJIOBUS UX ITPOBEJICHUS.

19. XapaxkrepHsl nu 18 coenMHEeHMM snemeHTOB 4-ii rpynnel OBP? IlpuBenute
IIPUMEPBI.

20. U3BectHO, uTO B paAmy 3neMmeHtoB Si, Ge, Sn, Pb ycToW4mBOCTH COeNMHEHHI B
HU3LIEH MMOJOKUTEIBbHON CTENIEHN OKUCIEHUS YBeIuUuBaeTcs. JlOKaKuTe ypaBHEHUSIMH.

21. IloaTBepaute ycroitunBocth Pb2+ ypaBuenusimu peakuuu PbO2 ¢ HCI. [Ipuseaure
npuMmep Japyrod rpynmsl Ilepmonndeckoil CUCTEMBI, B KOTOPOH CYyIIECTBYET Takas XKe
3aKOHOMEPHOCTb.

22. OOwsAcHHUTE, MoueMy I pas3neneHus cMecu cyiabpuuoB PbS u Sb2S3 moxnO
UCIIONB30BaTh pactBophl cyimbduma (NH4)2S wmm momucyneduma (NH4)2S2. Hamwmmure
YPaBHEHHS COOTBETCTBYIOIIMX PEAKIIUM.

23. Hanumute ypaBHeHue peakiuu B3aumoaerictsusa Na2[Sn(OH)4] ¢ Bi(OH)3.



24. Hcnonp3ys B KauecTBE IIpuUMepa LIUHK U MeIb, HAINUIIUTE YpPaBHEHUS
B3aUMOJICHCTBUS METaJIa C a30THON KUCIOTOU paznuyHOi KoHIeHTpauH: 2, 30, 60%.

25. Kak u3MeHSIOTCsl BOCCTaHOBUTENbHBIE cBoiicTBa B psiny NH3-PH3-AsH3-SbH3-
BiH3? IlonTBepaute oTBEeT mpuMepamMu xuMudeckux peakiuii. Kak nomyyator PH3 u SbH3?

26. B tpex npobupkax 0e3 ITUKETOK HaxoasTcs pacTBopsl coieii: NaH2PO2, Na2SO3 u
Na2H2P207. [Ilpemnoxure XUMHUYECKHHA CIOCOO OMPENETICHUS COAEPKUMOTO  KaKIOu
npoOupku. Hammmmure mocienoBaTeNbHO YpaBHEHHs BCEX IMPEUIOKEHHBIX Bamu peaknuii u
YKa)XKUTE, HA OCHOBAHUM KAKHUX CBOWMCTB BbI pacmno3Haim Kaxayro U3 COJeH.

27. Kakue nporueccsl npotekarot npu B3aumoneiictsun BF3, BCI3, SiF4, SiCl4 ¢ Bogoit?
Kakmne xommiekcHble yacTHIbl 00pa3yroTcss BO GTOPUAHBIX pacTBopax? Hamummure ypaBHEHUS
COOTBETCTBYIOIINX peakiuui. KakoBa peakius cpeasl noiayduBmmnxcs pactsopos: pH7?

28. U3BecTHO, 4TO B psiay 2eMeHTOB P—As—Sb—Bi yCTOMYHMBOCTh COeAMHEHUH B BBICIICH
CTETIeHU OKMCJICHUs1 yMeHbIaeTcs. KakoB cocTaB coeMHEHNH, 00pa3yromuxcs Mpu rOpeHuy Ha
BO3ayXe pocdopa, MbIIIbIKA, CypbMbI, BUCMYyTa?

29. Kak MeHsOTCS  OKUCIUTENbHBIE  cBoiicTBa B psagy  HNO2-HNO3?
[TponmmtocTpupyiiTe OTBET MpUMEpPaMU XMMHUYECKHX PEaKIMi pa30aBIEHHBIX PacTBOPOB 3THUX
KHCJIOT C OOHMM M TEM >KE€ BOCCTaHOBHUTENEM. Hamummre 351eKTpOHHO-MOHHBIE YpaBHEHMS
MOy pEaKIHi

30. Kakue nipouieccel npotekaroT npu B3aumoeiictsun BF3, BCI13, SiF4, SiCl4 ¢ Bogoii?
Kakune xommiekcHble yacTHIbl 00pa3yroTcss BO GTOPUAHBIX pacTBopax? Hamummure ypaBHeHUS
COOTBETCTBYIOIIMX peakinid. KakoBa peakius cpesl noiayduBImnxcs pactsopos: pH7?

Pa3znen 3 Opranuveckasi XumMus

L. Oprannueckas XuMusI Kak Hayka. VIcTopus pa3BUTHS CBSI3U C JPYTUMU HayKaMH.

2. Oco0eHHOCTH COeTMHEHUH YTiepoia, IX MHOT000pas3ue 1 poJib B )KUBOM IPHPOJIE.

3. OcCHOBHBIE TTOJI0KEHUS TeopuH byTieposa.

4. ['omonoruueckuii  psn, YIiaeBOJOPOJAHBIA paaukai, (YHKIMOHATbHBIE TPYIIIIBL
Knaccuduxkamms opraHndeckux coeTnHEHHN.

5. SBnenue uzomepuu. [IpocTpaHcTBEHHAS U CTPYKTYPHAsI H30MEPHSL.

6. [IpaBuna coBpeMeHHON MexayHapoiHO HoMeHKiIaTypbl MEOTTAK.

7. CtpoeHue 31eKTpOHHOW O0O0NOUKM aroma yriepona. I'mOpuamzanms. Twurisi
XUMHUYECKHUX CBSI3€H, UX CBOWCTBA.

&. Anxanpl. ['oMoOrHUecKUil psili, CTPOEHUE, M30MEpUsi, METOABI IOIyYEHHUS.
dusnuecKre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHUE. JIEKTPOHHOE CTPOCHHUE.

0. Ankenbl. ['omonornueckuit psia. M3omepus: CTpyKTypHass U NPOCTPAHCTBEHHAS.
CriocoObI ToTy4eHus1, CBOMCTBA. DIEKTPOHHOE CTPOSHHUE ABOMHOMN CBSI3H.

10. Anxanuensl. IlpencraButenu. Tumbl cBsizeld. [lomyuyeHue, XUMHUYECKHE CBOMCTBA.
Kayuykn. D1eKTpOHHOE CTPOEHUE CONPSKEHHBIX CBA3EH.

11. Anxusbl. ['omonoruueckuil psifi, CTpOEHHE, W30MEpHs, METObl IMOJTyYeHHS,

dbusnueckue M XUMHUYECKHE  CBOWCTBA, MpPHUMEHEHHE. JJEKTPOHHOE  CTPOEHHUE
TPOWHOM CBSI3U.

12. Crmptel. Omnpenenenue. llpenensHble omHOaTOMHBIE CrUpThL. ['omMonormueckuii
psn,  HOMEHKJIAarypa,  W30MEpHs,  METOJbl  IOJIyYeHHs,  XUMHUYECKHE  CBOMCTBA,
pUMEHEHHE.

13. Crouprel.  JIByxatomusle. IlpeacraBurenu. HomeHkiaTypa, MeTOAbI MOIYy4EHUS,

XUMHYECKUE CBOICTBA, IPUMEHEHHE.
14. Cruptel.  Tpéxatomuble. HomeHknmarypa, MeTOAbl IOJyYEHUS, XUMUYECKUE
CBOI{CTBa, IPUMEHEHHUE.
15. Anpneruapl.  Omnpenenenvie. ['omonormueckuil  psj  HpeAeibHBIX — albJCTHIOB,
HOMEHKJIaTypa, U30MEpHsi, METOIbI ITOTyUEHHUSI.
16. Anpneruapl.  Onpenenenvie. ['omonormueckuil  psn  NpeAeibHBIX — albJETHJIOB.
XUMHYECKHE CBOWCTBA /PEaKIU IPUCOSANHEHHS, OKHCIICHHS/ .



17. Anpneruasl.  Ompenenenue. ['oMonmormueckuil  psify  MpenenbHBIX — AJIbJCTHUIOB.
XUMHUYECKHE CBOWCTBA /pEaKkIMU 3aMEICHUs, IMOJMMEPHU3AIH, aJIbI0JIEHO-
KPOTOHOBOM KOH/IEHCAIUW/.

18. Keronsl. Onpenenenue. ['omonornyeckunii psiji KETOHOB, HOMEHKIIATYpa, H30MEPHs, METOBI
MOy YESHHUS.

19. Kap6onoBsie kuciotsl. OTHOOCHOBHBIE TipeienbHbIe. Onpenenenue. [ oMomornyeckuii psi,
HOMEHKJIaTypa, U30MEPHUsL, METO/IbI MTOTyUECHHSL.

20. KapbonoBbie kucinoTel. OMHOOCHOBHBIE TIpeebHbIe. OnpeneneHue. [ oMonorndeckuii psi,
HOMEHKIIaTypa, u3oMepus. Xumuueckue cBoiictra. [I[pumenenue.

Pa3nea 4 Hauana XuMH4eCKOIo aHaJIn3a
Knaccudukanus MeTo 0B aHanmsa.
OCHOBHBIE MOHATHUSA U XapAKTEPUCTUKA B KAUECTBEHHOM aHAJIN3E.
Knaccudukanus MeTo0B aHanmsa.
Bunbl kaueCTBEHHOIO aHAIU3A.
OcHoBHbIE TPeOOBAHUS K aHAJTUTHYECKUM PEAKIUSIM.
Kt I rpynmel. Pearent. XapakTtepHble peakiiu.
Kt II rpynmnsl. PearenT. XapakTepHble peakuu.
Kt III rpymnmsl. Pearent. XapakTepHble peakiuu.
An I rpynnsl. PearenT. XapakTepHsle peakiuu.
. An Il rpynnel. Pearent. XapakTepHble peakiuu.
. An III rpynmel. Pearent. XapakTepHble peakiuu.
. OcOOeHHOCTH aHATTUTUYECKUX PEaKLUi U CIOCOOBI MX BBIMOJIHEHHUS.
. JJaboparopHoe 060py10BaHKE U TEXHUKA MTPOBE/ICHUSI KAYECTBEHHOT'O aHAJIN3A.
. Ob1re MOHATUS KOJTUYECTBEHHOTO aHanu3a. Ero 3agaun.
. CoBpemeHHas kinaccuduKaiys METO10B KOJTMYECTBEHHOTO aHaIH3a.
. JJabopatopHoe 000py/1I0OBaHHE M TEXHUKA MPOBEIECHHS KOJTMYECTBEHHOTO
aHaIMu3a.

PN kW=

— e e e e e \O
AN WL AW — O

Kpurepun onieHKH yCTHBIX OTBETOB

KauecTtBennag onenka
Kpurepuu 00paszoBaTeNbHBIX
pe3yabTaToOB

OTBeThl Ha BOIPOCHI JaHbl B MOJTHOM 00beMe, BbICKa3bIBaHUS
CBS3HBIE W JIOTMYHBIC, HCIIOJIb30BaHA Hay4yHas JIEKCUKA, OTinyHO
pUBEICHBI IPUMEPHI.

Bonpoc packpblT He B NOJHOM 00BEME, BBICKa3bIBaHUS B
OCHOBHOM CBfI3HbIE M JIOTMYHbBIC, HCIIOJIb30BAHA Hay4Has

Xoportio

JIEKCHKa, TIpuBeneHbl npuMmepbl. OTBETBI Ha  BONPOCHI
CUTHAJIM3UPYIOT O HATMYUH MTPOOJIEMBI B TOHUMAHUU TEMBI.
OTBeThl Ha BOMNPOCHI B 3HAYUTEIBHOW CTENEHU 3aBUCAT OT
MOMOIIM CO CTOPOHBI NPENOJAABATEIIA. Bricka3piBanus

Y 10BIIETBOPUTEIIBHO
HECBSI3HBIE U HenornuyHele. HayuHas ekcuka He MCIOJIb30BaHa,
MIPUMEPHI HE NTPUBEACHBI.
OTBeThI Ha BONPOCHI OTCYTCTBYIOT. HeynosneTBoputeabHO

3.2. [Ipumep 3agaHNi KOJJIOKBHYMA

KomsioxkBuym 1
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5.

Bapuanr 0

VYcnoBus NpoTEKaHUsl XMMUUYECKUX PEaKIINM.

VYcnoBust HEOOPATUMOCTH XUMUYECKHUX PEAKIIHM.

It kamust coequnsercs ¢ 2r Opoma. Haiitu maccy Opoma, ecnmu Macca xJjiopa paBHa 35,5
r.

Hanummre monHyro 351eKTpOHHYI0 (OpMYIly, paclpeesuTe BaICHTHBIE JIEKTPOHBI 110
KBAHTOBBIM sYE€HKaM, YKa)XKUT€ BO3MOKHBIE CTEIIEHU OKHUCIICHUS, OKCUJAbI, THIPHJIBI,
T'MJIPOKCH/IBI, KUCJIOTHI U cONX 11 aneMenTa Ne 30

As(OH);+H;PO4=.....Hanumunre ypaBHEHHS peakUui IMOJyYEHHS BCEX BO3MOXKHBIX
coJieil B MOJIEKYJISIpHOM 1 HOHHOH dopme. HazoBure conu.

KonnokBuym Ne2
Bapuant Ne(

Knaccudukanus coneit B rugponuze
Kak menstotrest okucnutensasle cBoiicTa B psty HCIO-HCIO2-HCIO3-HCIO4
Kaxkoe xonmuecTBo BelecTBa KUCIOPO1a HEOOXOAUMO ISl CTOpaHus 54 T alfOMUHUS?
Kakas macca okcuaa aqroMuHUSI 00pa3yeTrcs pu B3auMoIeiHCTBUH amtoMuHus ¢ 0,5 MOJb
kucinopona? Paccumrait pH pactBopa rumpokapOoHaTa Kaius, €CIH KOHIIEHTpAIus
ronos OH™ 0,0003 mounn/1

Hanmummre ypaBHeHHS peakIUil U AJIEKTPOHHO-UOHHBIC YPAaBHEHHS MOTYpPEaKIUil TS
CJIETyIOIIMX POLIECCOB:

1) NH20OH + KMnO4 + H2SO4 —
2) H3PO3 + KMnO4 —
3) Na3AsO4 + KI + H2SO4 —

KosnoxkBuym 3
Bapuanr 0

OcHoBHBIE TIOJIOXKEHUS Teopuu byTieposa.
Cmuptel.  Onpenenenue. IlpenensHble OAHOATOMHBIE CIHUPTHL. ['OMOJOTMYECKHI  psig,
HOMEHKJIaTypa, U30MEPHSI, METOBI ITOJTyUECHHUSI.
ITpaBmiio MOpKOBHHKOBA.
Hasosure coennnenne no MIOITAK:
OH
|
HOOC- CH; - C- (|?Hz — COOH
COOH
Harmmre rpagudeckyro hopMyiTy SSHTApHON KUCTIOTHL

Konnoxksuym Ne4
Bapuant Ne(
Knaccugukarus MeTo10B aHau3a.
Buaber kauecTBEHHOTO aHAIH3A.
Kt I rpynmel. Pearent. XapakrtepHble peakiuu.
An I rpynnsl. PearenT. XapakTepHsle peakiuu.
JlaGopaTtopHoe 060py10BaHHE U TEXHHUKA MPOBEICHUS KaueCTBEHHOTO aHAIIN3A.

MBS



Kpurtepun oieHKH KOJJIOKBHyMA

85-100% mpaBUIBHBIX OTBETOB — 5 OAJIJIOB;
75-84% npaBUIIbHBIX OTBETOB — 4 Oaia;
55-74% npaBUIBHBIX OTBETOB — 3 Oasuia;
Menee 55% npaBUWIBHBIX OTBETOB — 2 Oasuia.

3.3. OueHka BBINOJHEHHBIX PAKTHYECKHUX H J1a00paTOPHBIX padoT, KOHTPO.JIb
CaMOCTOSITeIbHOM PadoThl

OrneHka BBINIOJIHEHHBIX TPAKTHUECKUX U J1a0OpaTOpHBIX pPabOT BKIIOYAET OLEHKY
KayecTBa pPELIEHUs 3aJad M BBIUMCICHUN J1TaOOpaTOpHBIX paboT, B XOJ€ KOTOPHIX CTYACHT
JIOJDKEH TPOJIEMOHCTPUPOBATh 3HAHUS TEOPETHUUECKUX OCHOB MpEAJIaraéMbIX pa3felioB,
MPOSIBUTH MPAKTHUECKHE HABBIKU BBIMOJIHEHUS J1a00paTOPHBIX padoT U pelieHus 3a1ay.

Kpurepun onennBanus:

—  «OTIMYHO» — CTYIEHT 3HAeT IIOCIIEA0BAaTEIbHOCTh BBIIOJHEHHUS 3aJaHMs,
BBITOJIHEHHBIE NTPAKTHUYECKUE 3aJaHus U J1JabopaTopHbIE paboThI coepKaT BceM HEOOXOIUMbIe
YCIIOBHOCTHU U TpeOOBaHMUS;

— «XOpOIIO» — CTYJIEHT 3HaeT TpeOoBaHHS K O(OPMIIEHHUIO JIAOOPATOPHBIX paboT U
PEIIEeHHUIO 3a/1a4, 0OJIHAKO UMEIOTCS He3HAUUTEIbHbIE HETOYHOCTHU IPU UX 0(OPMIICHHH;

— «YAOBJIETBOPUTEJIBHO» — CTYAEHT HMEET IMOHATUSA O MpaBWIAX pELIEHUS 3adad U
BBITIOJTHEHUSI JTAOOPATOPHBIX pabOT; BBHIMOJIHEHHbIE paOOThl UMEIOT HEKOTOphIE HETOYHOCTU U
OLIMOKH NPU BBIYUCICHUSX.

— «HEYJOBJICTBOPUTEIBHO» — IPAKTUYECKHE 3aJaHus U JIabopaTopHbIE pabOTHl He
COOTBETCTBYIOT TPEOOBAaHUSAM BBITIOJIHEHUS, paCU€Thl HIMEIOT 3HAUUTEIIbHBIE OLITHOKH.

Onenka 3a cemecTp
CeMecTpoBasi OLICHKa OIIPENENsIeTCsl KaK OKPYIJIEHHOE [0 LEJOoro 4Yucia CpeaHee

apu(pMETHYECKOE OLIEHOK TEKYILEr0 KOHTPOJIS, IIOJIy4eHHBIX B TEUEHUE CEMECTpa.



4. KoHTpPO/1bHO-0LICHOYHBbIe MaTePHaJIbI /ISl IPOMEKYTOYHOMN aTTecTAlNU

Y4eOHBIM MJIaHOM M0 TUCIUIUINHE « XUMHUSD» TPEyCMOTpEeHa IPOMEKYTOUHAS
atrectamus B hopme audd.3adera.

4.1. 3apanus
[Tpumep 3ananus (Omiiera) K 3a4eTy:

MUWHHCTEPCTBO CEJIBCKOI'O XO3MUCTBA POCCUNCKOU ®EJEPALINU
JIEITAPTAMEHT OBPA3OBAHU S, HAYUYHO-TEXHOJIOTMYECKOU ITOJIMTUKU U
PBIBOXO3SMCTBEHHOI' O KOMITJIEKCA
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/DKETHOE OBPABOBATEJIbBHOE
VUPEX/IEHUE
BBICIIIEI'O OBPA3OBAHUS
«IOHCKOU 'OCYJAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET»
(®I'BOY BO JIOHCKOM I'AY)

JIoHCKOM arpapHbIi KOJUIEIK

Kadenpa "EcTecTBeHHOHAYYHBIX TUCITUATIINH" YTBepKI€HO Ha 3acelaHNH
Hucturnnuna: CO0.02.01 «Xumus» kadenpsl, MPOTOKOIT
Ne or" " 20 T

Hanpasnenue noarotoBku:

HucTpykuus:
1. BHUMaTenbHO IPOYTUTE 3aJJaHHE.
2. MakcumanbHOE BpeMsl BBITTOJTHEHUS 3aianusi: 60 MuH.
3. Bbl MOXkeTe MOTB30BaATHCS KATBKYJISTOPOM.

Buser Ne 0

1. Cnuptel. Onpenenenue. [lpenenbHbie OAHOATOMHBIE CHUPTHL. [ OMOJOTHMYECKUM PsI,
HOMEHKJIaTypa, U30MEpHs, METOAbI TTOTYYESHUSI.

2. 3aKOH COXPaHEHHUS MacCChl BEIIECTB.

Hanummre rpaguueckyro GpopMyiry SsHTapHOW KACIOTHI.

4. 3anava. IIpouieHTHasE KOHILEHTpALMS pacTBOpa COJISTHOM KHUCIOTHI 10% C MIOTHOCTHIO
1,15 r/mut. Onpenenure MOJIIPHYIO KOHIIEHTPAIIUIO pacTBOpa.

(98]

[TpemonaBaTens 3aB. kadeapoii
(moamuck) (®HO) (moamuck)

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

39.

41.

4.2 BapnanThbl 3aJaHUi
Bomnpocsl k nuddepeHuuanbHOMy 3a4eTy M0 JUCHUIVIHHE « XHUMHUD)

Hcropwust pa3BUTHS XUMUU.

Meron nomypeakuuii.

TennoBoii 3QPeKT XUMUISCKUX PEAKITUH.
DKBUBAJIEHT COJIU, OCHOBaHUS, KUCIIOTBHI.
CrpoeHune KOMIUIEKCHBIX COeIMHEHUH.

MeTo 3J1eKTpOHHO-MOHHOTO OaJulaHca.
[Topsiiok 3amoTHEHHsI IIEKTPOHHBIX OpOUTATICH.
BonopoaHslii moka3aTenb pacTBOPOB
Oco0eHHOCTH CTPOCHHS aTOMOB d-3JIEMEHTOB.

. Merozs! onpenenenus pH cpensl.

. Buner xumMmueckoi cBsI3H.

. Teopust OBP.

. Kitaccel HeopraHn4ecknx COeIMHEHHM.

. Bunel runponusa.

. Bnmustaue cpenpl Ha npotexkanne OBP.

. Buapl KOHLIEHTpaIui.

. YcioBus MpoTeKaHusl XMMHUUYECKUX PEeaKIni.

. IIpaBuno XyHnna, npasuio KneukoBckoro.

. Bonopoanas n Merayuinueckas CBA3b.

. Teopus 3ME€KTPOIUTHUECKON AUCCOLUALINH.

. Aucconmanus, KOHCTaHTa AUCCOLMALINH.

. I'mnponus, koHCTaHTa THAPOIN3A.

. Ilepnonnueckas cucrema /[.M.Menzaeneena.

. Buasl coneii.

. CiocoOBI MOTyYeHHUs COJIEH.

. KoBanentHas 1 nonHas cBs3b

. Knnaccudukanum xumMuyeckux peakuui

. I'maponus, ctynenu rugponusa, pH comnei.

. Buapl koHLIEHTpaIui.

. Oprannyeckas XMUMus Kak Hayka. MlcTopust pa3BUTHS CBSI3U C JPYTUMH HAyKaMH.
. Oco0eHHOCTH COeTMHEHUH YTiIepoa, KX MHOT00Opasue 1 pojib B )KUBOI MPUPO/IE.
. OcHoBHBIE NIOJI0’KEHUA Teopun byTieposa.

. l'omonormueckuii  psin,  yIJIeBOAOPOAHBIM  paaukan,  (YyHKUMOHAJIbHBIE  TPYIIIBL

Kraccuguxarust opraHn4ecKux COeTMHEHHUH.

SBnenue n3omepun. [IpocTpaHCTBEHHAS U CTPYKTYpHAsi H30MEPUSI.

ITpaBuna coBpeMeHHON MexayHapogHoi HomeHknatypsl MIOITAK.

CtpoeHne 5IeKTpOHHOM o00onoukKM aroma yriepoaa. ['mOpunuzanms. Twursl
XUMHYECKHUX CBSI3€H, UX CBOUCTBA.

Anxanbl. ['oMomormueckuii psii, CTPOEHHE, W30MEpHs, METOJbl IOIYYECHHUS.
dusznuecKre 1 XMMUYECKHE CBONCTBA, IPUMEHEHHE. JIEKTPOHHOE CTPOCHHUE.

Ankenbl. ['oMonornueckuid psna.  M3omepusi: CTpyKTypHas M IPOCTPAHCTBEHHAS.
Crnoco0bI oTy4eHHs, CBOUCTBA. DIEKTPOHHOE CTPOCHUE TBOMHOM CBSI3H.

Ankanuensl. [lpencraButenu. Tumbel cBazeil. [lomydeHue, XWMHUYECKHE CBOWMCTBA.
Kayuyku. DneKTpOHHOE CTPOEHUE CONIPSKEHHBIX CBA3EH.

Anxunbl. ['oMonormueckuii psii, CTpPOEHHE, W30MEpHsS, METOAbl IOJYYECHHUs,
¢u3nyeckue W XMMHYECKHE CBOMCTBA, IpPUMEHEHHE. OJEKTPOHHOE CTPOCHUE
TPOMHOM CBSI3H.

Cmuptel.  Omnpenenenue. llpenenpHble  OAHOATOMHBIE — CIIUPTHL. [ OMOJIOrMYECKHit
psAA, HOMEHKJIATypa, HW30MEpHs, METOJAbl TOIY4YeHMs, XUMHUYECKHE CBOMCTBA,



42.

43.

45.

46.

47.

48.

49.

[IPUMEHECHHUE.

Crptel.  JIByxatomueie. [IpencraBurenn. Homenknarypa, MeTombl  IOJYYEHHS,
XMUMHUYECKUE CBOWCTBA, IPUMEHEHHE.

Crmupter.  Tpéxaromsble. HomeHknarypa, MeETOIbl TMONMYyYEHUS, XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE.

. Ampnerunpl.  Onpenenenue. ['oMonoruueckwii  psii MOPEAENBHBIX — albICTUIOB,

HOMEHKJIaTypa, U30MEPHUsL, METO/IbI MTOTyYCHHUSL.

Ampnerunpl.  Omnpenenenue. ['OMOJMOTMYECKW psAl  TPEACTbHBIX — AlIbJETHUIOB.
XuMHUYECKHe CBOICTBA /PeaKlii MPUCOSAUHEHHSI, OKUCTICHUS/ .

Ampnerunpl.  Omnpenenenue. ['OMOJOTMYECKW  psAl  TPEACTbHBIX — AIbJETHUJIOB.
XUMHUYECKUE CBOWCTBA /peaklMd 3aMelICHUs, TOJIUMEPU3aIluH, allbJ0JIbHO-
KPOTOHOBOW KOH/ICHCAITHH/ .

Keronsl. Onpenenenue. ['oMmonoruyeckuii psiji KETOHOB, HOMEHKIIATypa, U30MEpPHsi, METObI
TIOJTyYCHHSL.

KapGonoBrie kucnotsl. OMHOOCHOBHEIE TIpenenbHble. Onpenencaue. [ 'oMonornueckuii psiz,
HOMEHKJIaTypa, U30MEPHSI, METO/IbI ITOTYUCHHS.

KapGonoBrie kucnotel. OMHOOCHOBHEIE TIpenenbHble. Onpenencaue. [ 'oMonornueckuii psiz,
HOMEHKJIaTypa, u3omMepusi. XUMHYeCKre cBoiicTBa. [IpumMenenue.

Kpurepun onenuBanuns

DK3aMEHAI[MOHHBIA OWJIET COJEPXKHUT JBa TEOpEeTUYeCKUX Bompoca. OleHUBaHUE
IMPOU3BOAUTCH IO KAXKAOMY BOIIPOCY omnera. OTBETHI Ha TCOPETUUCCKHUE BOIIPOCHI OLICHUBAIOTCA
CIIE/TyFOIIUM 00pazoM:

[TpaBUIIbHBIM, MOJIHBIN OTBET, COAEPKUT HEOOXOTUMBIE OTBETHI U MOJTHOE PELICHHE

3a7a4— 5 0alIoB;

[IpaBUIBHBIN, HE TTOTHBIA OTBET, COJICPKUT HEOOXOIUMBIE PacueThl B 3aj1a4ax — 4 Oaia;
He TouHEBIl, He MOIHBIN OTBET — 3 Oaia;

HesepHnblit 0TBET/0TCYTCTBHE OTBETA — 2 Oasia.

Nrtorosas oneHka IO 3K3aMEHY ONPENENAETCS KaK OKPYIVIEHHOE JI0 LEJIOro 4Yucia

cpenHee apudMeTnyeckoe 0aioB CEMECTPOBOM OICHKH (TEKYIIEro KOHTPOJs) U OalIoB IO
Ka)KZIOMY BOIIpOCy Ouiiera.

PN D=

BapuanTel 3a1aHui
Bomnpocsl k 3a4eTy no JucUILIAHE « XUMHUD)

TennoBoii 3QPeKT XUMUISCKUX PEaAKITUH.
Teopus OBP.

[Topsimok 3anoTHEHUS SJIEKTPOHHBIX OpOUTaNeHl.
Bonopoanslii mokas3aTteiab pacTBOPOB.

Bunnr xumMudyeckou CBA3U.

Kitaccbl HeopraHu4eckux COeIMHEHUM.
KoHueHnTtpanus pactBopa - MaccoBast J0JIA.

VY ci10BUS IPOTEKAHUS XUMUUECKUX PEAKIIUH.
Teopus 37EKTPOIUTUYECKON JUCCOLMALIIH.

. I'maponus.

. Ilepnonnueckas cucrtema [[.M.Menzaeneena.

. Knmaccudukanus coneit.

. OcHoBHbIe NONI0KEHUS Teopuu byTiepona.

. ['omonoruueckuii psiz, yriieBogopOAHBIN paauKai, GyHKIMOHATBHBIE TPYIIIHL.



15. SIBnenue nzomepun.

16. IIpaBuia coBpeMeHHON MeXayHapoaHoH HoMeHKIaTypsl MIOITAK.

17. Ankanbl. ['oMonoruueckuii psifi, CTpPOCHUE, U30MEPHSL.

18. Ankensl. ['omonoruueckwuii psig. Mzomepusi:.

19. Ankusbl. ['oMonoruueckuit psifi, CTpOEHUE, U30MEPUSL.

20. Crupter.  Ompenenenue. [IpenenbHble  OAHOATOMHBIE — CHOHMPTHL. | OMONIOTHYECKU
psizl, HOMEHKJIaTypa, U30MeEpHsL.

OTBeTHI K 3a4eTy MO AUCHUILIHHE «XUMHUD)

1. TennoBeM SQ)(I)GKTOM XUMHUYECKOU pCaK HA3bIBACTCA KOJIUYCCTBO TCIIJIOTEI,
BBIJICIIUBIICCCA (I/IJII/I HOFJIOTI/IBHIGGCH) B XOJAC pC€akuuh U OTHOCHUMOEC K 1 momab

IpopearupoBaBlIero (Wiaud oOpa3oBaBlierocsi) BemiecTBa. TemaoBod 3ddexT obo3HauaeTcs
OykBoii Q u, kak mnpaBwio, usMmepsercs B kJDk/Monb win B Kkain/Mosb. Ecnu peakuus
MpoUCXOAUT C BbiAeneHueM Termaa (Q > (), oHa Ha3bIBaeTCSd JIK30TEPMUUYECKOM, a €CIU C
noryomenreM tera (Q < 0) — 3HA0TePMUIECKOM.

2. OKucneHnue — TIpoIIeCC OTIAYH dJEKTPOHOB. BemiecTBa (aToM, MOJIeKyJia, HOH), KOTO-
pBle OTHAIOT SJEKTPOHBI, HA3BIBAIOTCS BOCCTAHOBHTENSIMU. B Tmpoliecce peakuus BoccTa-
HOBHTEJb OKUCIIAETCS, @ 3HAUEHUE CTETIEHU OKUCIICHHUS MOBBILIACTCS.

TUNUYHBIMA BOCCTAHOBUTEIISIMU SIBIISTFOTCSI:

a) MeTayuel, Bogopo, yriepoa, CO, H,S, SO,, H.SO; u conu cepHUCTO# KUCTIOTHI;

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

B) coemuHeHus azota: HNO,, NHs, NoHa, NO;

I') COJU, B KOTOPBIX CTENEHb OKUCIEHUS Y KaTHOHOB MOXkeT Bo3pactaTh: SnCly, FeSO,,
Crz(SO4)3;

1) OPTraHUYECKUE COCIMHEHUS: CITUPTHI, AIbJIETH/IBI, MypaBbIHAS U IaBeJIeBast KUCIOTHI,
TJII0KO03a.

Boccmanoenenue — mpouecc NpUCOEIUHEHUs DSIIEKTPOHOB. BemiectBa, KoTOpbie
MIPUCOETUHSIOT SJEKTPOHbI, Ha3bIBAlOTCA okucauTensiMu. B mpomecce OBP  okucnurtens
BOCCTAHABIIMBAETCS, 3HAYCHHUE CTETICHU OKUCIICHUS TMOHWXKACTCA. TUIMUYHBIMU OKHUCIUTEISIMU
SBIISIIOTCS:

a) ranorensl, O,, O3, KMnOs, conu xpoMoBbix kuciot K,Cr,07 u; KoCrOs;

6) xkucnotel: HNOs, H2SO4 xom, HMNO4, HoCrOs;

B) okcubl MetamioB: CuO, Ag,0, PbO,, CrOs;, MnO;

r) xjopu xxenesa (1) FeCls, rumoxmopuTel, XJ0paThl U IEPXJIOPATHI.

3. IlpyHUMN MMHUMYMA SHEPruM: U3 MHOKECTBA BO3MOXKHBIX COCTOSIHUM AJIEKTPOHA
pean3yercsi To, B KOTOPOM 3HEpPIus aroMa MHHMMaJbHA. DTOT MPHUHLMII KOHKPETU3UPYETCS
npaBwiamu KiieukoBCKOro.

1). I3 MHOXecTBa CBOOOAHBIX OpOMTANEl 3JIEKTPOH 3aliMeT Ty, IJi€ MEHbIIEe 3HAUYCHUE
cymmel (n+L).

2). 3 MHO)ecTBa CBOOOTHBIX OpOMTaNell ¢ OJMHAKOBBIMH 3HAUYEHUSMH CyMM (n+L)
AJIEKTPOH 3aiIMET Ty, I'/I€ MEHBIIIE N.

IIpuauun Ilayan: B aToMe HE MOT'YT OJTHOBPEMEHHO HaXOJUThCS 3JIEKTPOHBI, COCTOSIHUE
KOTOPBIX OMNMCBIBAETCS OJMHAKOBBIMU 3HAYECHHUSIMH BCEX KBAaHTOBbIX uucen. CreacTBue: Ha
OHOW OpOUTATM MOTYT HAaxXOAMTHCS MAKCHUMYM JIBa SJEKTPOHA, y KOTOPBIX 3HAYEHUS
m,0053aTEIBHO PA3TUIHBI.



HpaBnno Fy}ma: IpH 3allOJIHCHHUU TOAYPOBHA MOAYJIb CYMMBI CIIMHOBBIX KBAaHTOBBIX
YHUCCIT BJICKTPOHOB JOJIKCH OBITH MaKCHMAaJIbHO BO3MOJKHBIM. Ha IMPAKTHUKE 3TO BBIMMOJHACTCA
MOCJICAOBATCIIbHBIM PAa3sMCIICHUEM Ha Kaxgoi 0p6I/ITaJ'II/I noaypoBHA CHa4dajla IO OJHOMY
QJICKTPOHY C MapaJlJICJIbHBIMHU CIIMHAMH, a 3aTEM 10 BTOPOMY C aHTHUIIAPAJITICJIbHBIMUA CIIMHAMMA.

4. Bopmopoanslii mokasarenb — pH — 3T0 mMepa akTHBHOCTH (B ciyyae pa30aBIIEHHBIX
pacTBOpOB  OTpa)kaeT KOHIIEHTPAILlMI0) MOHOB BOJOpPOJa B PacTBOpE, KOJIUYECTBEHHO
BbIpaXkaroliasi €ro KHUCIOTHOCTb, BBIYUCIIAETCS KaK OTPULATENIbHBIN (B3AThI C OOpaTHBIM
3HAKOM) JIECATUYHBIN JIorapu(M aKTHBHOCTH BOJOPOJHBIX MOHOB, BBIPQXKEHHOM B MOJSIX Ha
JUTP.

pH = Ig[H']

5. XuMmuueckas CBs3b — OTO B3aUMOJCHCTBHME dYacTHI (aTOMOB, HOHOB),
OCYILIECTBIIIEMOE ITyTEM OOMEHa 3JIeKTpOHaMu. Pa3nuyaioT HECKOIBKO BUIOB CBSI3H.

1)KoBanentHast cBsi3b oOpasyeTcs B pe3yibTaTe OOOOIIECTBICHUS DSJIEKTPOHOB (C
o0pa3oBaHMEeM OOILIMX OAJIEKTPOHHBIX Iap), KOTOPOE IPOUCXOAUT B XOJ€ MEPEeKpPbIBAHUS
AIIEKTPOHHBIX 00JaKoB. B oOpa3oBaHMM KOBaJEHTHOI CBA3M y4aCTBYIOT 3JEKTPOHHBIE OOsaka
JIByX aTOMOB.

a) KopanenTHasi HenossipHasi cBsi3b 00Opa3yercss MEXIy aTOMaMH HEMeTalljla OJHOIO U
TOT0 JIe€ XUMUYECKOT0 3IeMEHTA. Takyro CBs3b HMEIOT IPOCThIE BellecTBa, Harpumep O2; N2;

0) KoBanentHas nosisipHas CBsIi3b 00pa3yeTcss MEK/Iy aTOMaMH Pa3IMYHbIX HEMETAJIIOB.

2)UoHHOU Ha3bIBaE€TCSA CBSI3b MEXKIY HOHAMHU, T. €. 3apsSHKCHHBIMU YaCTHUIIAMU,
00pa30BaBUIMMHUCS U3 aTOMa WM TPYIHIbl aTOMOB B pe3yjbTaTe MPHUCOEAMHEHHUS WIM OTIa4H
27eKTpOHOB MOHHAas CBs3b XapakTepHa I COJIEH U LIEI0YEH.

J1s1 KOBaJICHTHOM HETOJISIPHOM, TIOJIIPHOW M MOHHOM CBSI3U OOIIWM SIBIIICTCS Y4acTHE B
00pa30BaHUM CBSI3U BHEIIHUX 3JIEKTPOHOB, KOTOPHIE €IIe HA3bIBAIOT BAJICHTHBIMU. Pasnuune xe
COCTOMT B TOM, HACKOJIbKO JJIEKTPOHBI, Y4YacTBYIOIIME B OOPAa30BAHUU CBS3H, CTAaHOBSTCS
oOmuMu. Ecam 3TH 37eKTpOHbI B OJMHAKOBOM Mepe MpHHAIJIeKaT 0o00MM aToMam, TO CBS3b
KOBAJICHT-HAsl HEMOJSpPHAs;, €CIM 3TU JJIEKTPOHBI CMEIIEHbl K OJHOMY aroMmy OoJiblle, 4Yem
JIpyroMy, TO CBSI3b KOBAJCHT-Has MOJsipHas. B ciydae, ecnu 31IEKTPOHBI, Y4YacTBYIOIIUE B
00pa3oBaHUM CBsI3U, IPUHAAJIEKAT OJJHOMY aTOMY, TO CBS3b HOHHASI.

Meramnyeckas CBA3b — CBSI3b MEXIY HOH-aTOMaMHM B KPUCTAJUIMYECKOW pEeLIeTKe
METAJIJIOB U CILIaBaX, OCYLIECTBIIIEMas 3a CUET MPUTSHKEHUsI CBOOOJHO MepeMelnaroimuxcs (o
KpUCTaILTY) 21eKTpoHoB (Mg, Fe).

6. B xumun Bce MHOrooOpasue HEOpraHMYeCKHX BELIECTB: NMPHUHATO Pa3/eNiiTh Ha JBE
rpynnsl — MpocThle U cioxHble. [IpocThle BemiecTBa NOJpa3AeNsAlOTCd Ha MeETalIbl U
HEeMeTaIbl. A CIOXKHBIE — Ha NPOM3BOJHBIE OT IMPOCTHIX, OOpa30BaHHBIC IyTEM HX
B3aMMOJIEHCTBUS C KUCIOPOJIOM, BOJIOM M MEXly co00M. DTy Kilaccu(UKALNIO HEOPTaHUYECKUX
BEIIIECTB B BHJIE CXEMbI H300paXaroT CIEIYIOUIM 00pa3oM:

¢7 l'l[‘l![)l’ﬂllll‘i[‘flill[‘ BCHICCT j

[TpocTeie BemecTna Caoanbie HelecTra
Meranin Hemeraonam Orenan OcnoBanns Kucaorm Coan
( warpmii , (cepa ,xaop, | | Ca0, SO,, || NaOH, KOW, | | 13C1, 11,50, | KCI, NalICO,,
e et ) KHCIOpO ) 00 Fe( OH )s HMn(Oy MeOHCH




7. MaccoBasi [10J1s1 — OTHOIIIEHHE MacCChl paCTBopéHHOFO BCIICCTBA K MacCCC pacTBOpa.
MaccoBast 1oJist HU3MCPACTCA B JOJAX CAVUHUIIBI UJIW B IMTPOLCHTAX:

iy
W= —"
I
P4 : i
w() = — - 100%
I
rae:
. (@ — MAaccoBas J10J1s1 PACTBOPEHHOTO BEIIECTBA B JIOJISIX
. (%) — MaccoBasi 10Jis1 PaCTBOPEHHOTO BEIIECTBA B MPOLIEHTaX
o m; — Macca pacTBOPEHHOTO BENIECTBA, T
. m — o0Imas macca pacTBopa (Macca pacTBOPEHHOTO BeIIECTBAa IUIIOC Macca

pacTBOpHUTENs) I.

8. K YCJIOBUSIM BO3HUKHOBCHUS U ITPOTCKAHUA XUMHYECKOMN pCaKkiu OTHOCHUTCA:

® [IpUBEJECHUE  PEArUPYIOLUIMX  BELIECTB B  CONPUKOCHOBEHHE  (KOHTAKT
pearupyroIuux BelecTB);
® HarpeBaHue /10 OlpeeaEHHON TeMIIepaTyphl;
®  OCBEILECHHUE.
Jligs Toro 4roObl BewlecTBa BCTYNWIM B XHMHUYECKYH0 PEAKIHIO, OHU JOJDKHBI

compukacateCca JIpyr ¢ apyroM. Jlis  Jydmiero  KOHTakTa  BEHIECTBA  M3MEJIbYAIOT,
MEPEMEILINBAIOT, PACTBOPSIOT UJIU MEPEBOAST B ra3000pa3HOE COCTOSTHUE.

9.  DJeKTPOJUTAMM HA3bIBAIOTCS Gewyecmedq,  pacmeopvl  KOMopulx  0biadaom
eKmpuyeckol nposooumocmoio. K 3IEKTpoIMTaM OTHOCATCS PAacTBOPHI KUCIIOT, COJIeH WU
menoveir. Coiau W IIENTOYM MPOBOIAT AJIEKTPHUECKUH TOK HE TOJBKO B PacTBOpax, HO U B
pacruiaBax. B 1887 1. mBenckuit  ydeHoli (CBaHTe AppeHUYC BBIIBHHYJI TEOPHIO
AIIEKTPOJIUTUYECKON AUCCOIUAIIIH.

DJIEKTPOJMTHYECKON JTHCCOMMALMel HA3bIBACTCS npoyecc pacnaoa 1eKmponuma Ha
Uonvl noo Oelicmeuem MONeKyl pacmeopumens. Teopus AppeHHyca 3aKioyanach B
CIIETYIOIIIEM:

1. Ilpu pactBOopeHuu B BojA€ (WM PAaCIUIaBICHHHU) AJIEKTPOJIUTHI pacHajaroTcs Ha
MOJIOKHUTEIBHO (KamuoHvl) U OTPULATENBEHO (aHUOHbL) 3aPSKECHHBIE MOHBI (T.€. MO/ABEPrarTCs
AIIEKTPOJINTUYECKON JUCCOLIUAIINN).

2. Tlom peiicTBUEM OJIIEKTPUYECKOTO TOKA KATHOHBI JBUTAIOTCS K OTPHUIATEIBHO
3apsHKEHHOMY DJIEKTpony (kamody), a aHWOHBI — K TIOJOKUTEITHHO 3apsHKEHHOMY JJIEKTPOIY
(ano0y).

3. DaexTpoiuTHYEeCKas TUCCOIMAIUsl — Tpolecc oOpaTuMbii (oOpaTHas peaxius
Ha3bIBACTCS MOApU3AYUelL).

CaCl, = Ca*" + 2CI”

HNO; =H"+ NO’~

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

10. Tuoponusom coneti Hazvl8arom peaxyuu ooMeHa mMedxHcoy 000U U PACMBOPEHHBIMU 8
Heli conamu. [uaponm3 — 4YacTHBIA choydail COJNBBONM3a — peakIud OOMEeHa MEXIy
pPacTBOPHUTENIEM W PACTBOPEHHBIM BEIIECTBOM, Pa3HOBHUIHOCTH PEAKIM MOHHOTO oOMeHa. B
pe3yibTaTe NPOTEKAHUS TUIPOJIN3a:



b MPOUCXOAUT UBMCHCHUC pH CpCanl;

. 00pa3yroTcs MaJIOIUCCOIMUPYIOIINE COSTUHEHUSI.

. Pa3nuyaror 00paTUMBbIH M HEOOPATHMBIH TUAPOIU3 comerll:

. 1. T'upponuz comu cnaboil KUCIOTHI M CHUIIBHOTO OCHOBaHHS (THUAPOJIU3 IO
aHMOHY). PacTBOp MMeeT c1abo1IeIouHyI0 Cpely, peakius MpoTeKaeT 0OpaTHMO.

. 2. T'maponus conM CUIBHOW KHUCIOTHI M CJ1a0Oro OCHOBaHUS (TUAPOIM3 TIO
KaTHOHY). PacTBOop nMeeT cnaboKuciyto cpeay, peakiys NpoTekaeT 00paTuMo.

. 3. I'maponu3 conu cnaboil KUCIOTHI U ¢1aboro ocHOBaHMs. PaBHOBecue cMeIieHo

B CTOPOHY MPOJYKTOB, TUAPOJIN3 MPOTEKAET MPAKTHYECKH MOJHOCTHIO, TaK KaKk 00a MPOIyKTa
00pa3yroT 0CaI0K WM Ta3:

. 4. Conb CUIILHOM KHCIIOTHI M CUIILHOTO OCHOBAHHUS HE TIOJIBEPTaeTCs THIPOIU3Y, U
pacTBOp HEUTpAJICH.

1. [Hepuogunyeckasi cucreemMa XUMHHYECKHX 3J1eMeeHTOB (TadauIa
MeHz[eJIeeeBa) — KJIaCCI/Id)I/IKaI_II/DI XUMHUYCCKUX DJICMCHTOB, YCTaHABJIMBAIOMIAsA 3aBUCHUMOCTDH

Pa3INYHBIX CBOMCTB 3JIEMEHTOB OT 3apsaa uxX aTOMHOI'O sAapa. Cucrema sBIsCTCS Fpa(l)I/I‘-ICCKI/IM

BBIPAKCHUCM NCPUOANYICCKOTO 3aKOHa, OTKPBITOI'O PYCCKUM

yuénbim . Y. MenzeneeBbiM B 1869 rojly 1 yCTaHOBUBILIETO 3aBUCUMOCTb CBOMICTB 3JIEMEHTOB

OT UX aTOMHOTO Beca (B COBPEMEHHBIX TEPMUHAX, OT aTOMHON Macchl

PacnonoxeHne XMMHUYECKMX D3JIEMEHTOB B Tabmuue MeHaeneeBa IMO3BOJISET
COIIOCTABJIATH HE TOJIBKO MX @TOMHBIE MACCHI, HO U XUMUYECKHUE CBOUCTBA.
Bort kak oHM U3MEHSIOTCS B IIpe/iesax TPYIIibl (CBEpXY BHU3):

e Meramuinyeckue CBOWCTBA yCHIMBAIOTCS, HEMETAIUTMUECKHUE 0CIIa0CBaIOT.

e YBeIMYMBACTCS aTOMHBIN pajnycC.

e VYCHUIUBAIOTCS OCHOBHBIE CBOMCTBA TMAPOKCUIOB M KUCIOTHBIC CBOMCTBA BOJIOPOIHBIX
COCIMHEHUI HEMETAaJIIIOB.

B npenenax mepuomoB (cieBa HAmpaBO) CBOWCTBA 3JIEMEHTOB MEHSIOTCS CIEAYIONUM
obOpazom:

. Mertannnueckue cBOMCTBa 0ci1a0eBaloT, HEMETAJUTMUECKHUE YCUITUBAIOTCS.
J YMeHbIaeTCsl aTOMHBIN painycC.
Bo3spacraer aneKkTpooTpULIaTeIbHOCTh

12. ConnsiMHU Ha3bIBAIOTCS CIIOKHBIE BellecTBa (hOpMyJsia MOJIEKYJIbI KOTOPBIX, COCTOHUT U3
aTOMOB METa/UIOB M KHCJOTHBIX OCTaTKOB (MHOTJa MOTYT cojaepxaTh Bojopon). Hampumep,
NaCl — xnopun natpusi, CaSO4 — cynbdar xanpuus u T. JI.

[IpakTuuecku Bce €OJM SBJSIIOTCA HMOHHBIMH COEIHMHEHUSIMH, [IOOTOMY B COJISIX
MEXTy cOOOM CBSI3aHBl MOHBI KUCIOTHBIX OCTATKOB M HOHBI METAJINIA!

Na'Cl” — xjopu HATpHsI

Ca*SO,* — cynbdar KanbLuus 1 T.].

Coab siBJsieTcsl MPOAYKTOM YACTHYHOIO WJIM TOJHOI0 3aMelleHHs MeTaJLIoM
aTOMOB BOJI0PO/1a KUCJIO0ThI. OTCI0a Pa3JMYAK0T CJIeAyIolIie TUIIbI COJIeli:

1. Cpennue coJm — BCE€ aTOMBI BOJOpPOJia B KHUCIOTE 3aMmelieHbl MeTaiuioM: Na,COs,
KNO;

2. Kucable cojm— HE BCE aTOMbI BOAOPOJAa B KHCJIOTE 3aMEIICHBI METAJIJIOM.
Pazymeercs, kuciple coid MOTYT 00pa30BBIBATH TOJNBKO JBYX- HJIM MHOTOOCHOBHBIC KUCIIOTHI.
OIHOOCHOBHBIE KUCIOTBI KUCTBIX cojiel naBaTh HEe MoryT: NaHCOs, NaH,POuu 1. 1.


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
https://ru.wikipedia.org/wiki/1869_%D0%B3%D0%BE%D0%B4
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/%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%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%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%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%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%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BB%D0%B8%D0%B7#cite_note-3
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%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

3. OcHOBHBIE COJIM MOXHO pacCMaTpUBaTh KaK MPOIYKThl HETIOIHOIO, UM YaCTUYHOTIO,
3aMEeUIeHUs] TUAPOKCWIBHBIX TPyNN OCHOBaHMM KucIOTHbIMH ocTatkamu: Al(OH)SOs,
Zn(OH)Cl u T.x1.

[To yncny mpUCYTCTBYIOIIUMX B CTPYKTYpE KaTHOHOB M AHHOHOB BBIJCIISAIOT CIIEIYIOIINE
Tunel coseii: ITpocTeie comm — coau, COCTOSAILIME U3 OJHOIO BHJA KaTHOHOB M OJHOIO BHJA
anroHoB (NaCl). JIBoiiHble comu — coiu, cojepskaiiue aBa pa3nnyHbix katnoHa (KAI(SO4),-12
H,0).. CMemansble coli — COJM, B COCTaBE KOTOPBIX IPUCYTCTBYET J1Ba PA3IUYHbIX aHMOHA
(Ca(OCI)Cl). Taxxke pa3au4arOT THAPATHBIE CONH (KPUCTAJIOTHAPATHI), B COCTaB KOTOPBIX
BXOJT MOJIEKYJIbl KPHUCTAJUIM3allMOHHOW BoAbl, Hanpumep,Na,SO4 10 H,O, u koMIuiekcHbie
COJIM, CojepKallue KOMIUIEKCHBIM KaTuoH min KoMmiuieKcHbIM aHuoH (K4[Fe(CN)¢], Cu(NH;)s]
(OH):

13. OcHoBHBIE TTOJI0KEHUS Teopuu cTpoeHuss A.M. bytieposa:

ATOMBI B MOJIEKYJIaX COEIUHEHBI JPYT C APYTrOM B OMPEIEIIEHHON MOCeJ0BaTeIbHOCTH
COTJIACHO MX BaJEHTHOCTSIM

XHUMHYECKOE CTPOSHUE MOXKHO YCTaHABIMBATh XUMUYECKUMHU METOJaMH

CBoiicTBa BEIIECTB 3aBUCAT OT UX XUMHUYECKOTO CTPOCHHUS

[To cBoiicTBaM NaHHOTO BELIECTBA MOYKHO OIPEAETUTh CTPOSHUE €r0 MOJIEKYJbI, a MO
CTPOEHHIO MOJIEKYJIBI - IPEIBUIETh CBOWCTBA

ATOMBI U TPYIIIIBI ATOMOB B MOJIEKYJIE OKAa3bIBAIOT B3aUMHOE BIUSHUE IPYT HA Ipyra

14. Opranuyeckue COEIUHEHUS KIACCU(DUIUPYIOT, YYMUThIBasg JBA OCHOBHBIX
CTPYKTYPHBIX ITPU3HAKA!

- CTpPOEHME YIVIEPOJHOM Lenu (YIJIEpOJHOTO CKEJIETa, KPaTHOCTh CBA3EH, HAaJIU4KUE WIIU
OTCYTCTBHE 3aMKHYTOH IIETIH);

- HaJTM4Ke U CTPOeHHE (DYHKIMOHAIBHBIX TPYIIIL.

Yriaepoaubiii  ckeser (yrjiepoaHasi Helb)-  TOCJIEIOBATEIBHOCTh  XUMHUYECKH
CBSI3aHHBIX MEX]ly cO00I aTOMOB yriepo/a.

@DyHKUMOHAJBHASL TPyNNa - aToM WM Tpylna aTroMoOB, KOTOpbIE 3aMElIaloT B
YIJIEBONOPOAHONM MOJIEKYJIE OJIMH HWJIM HECKOJBKO aTOMOB BOAOpoAd. PyHKIHMOHAJIbLHAasI
rpynmna onpeienseT NPUHAUIEKHOCTh COEAMHEHUS K OINpeAeNeHHOMY KIacCy M €ro
XUMHUYECKHE CBOMCTBA.

T'omosorn — 3T0 coelMHEHUs, CXOJHBIE M0 XUMUYECKHUM CBOWCTBAaM, COCTaB KOTOPBIX
OTIIMYAETCA APYT OT Ipyra Ha OJHy WU HecKoJbKo rpynn CHo.

T'omosnornyeckuii psig —3T0 rOMOJOTH, PACIOJIOKEHHBIE B MOPSJKE BO3pACTaHUS HX
OTHOCHUTEJIBHOM MOJIEKYJIIPHON MacCBhl,

15. U30mepbr — 3TO BellleCTBA, UMEIOIINE OJMHAKOBBIN COCTaB M MOJEKYJISIPHYIO Maccy,
HO pa3Hble (GU3NYECKME M XHMHYECKHe CBOMcTBAa. Pa3nnuus B CBOWCTBaX H30MEPOB
00yCIJIOBJIEHBI PA3NUYUSAMU B UX XMUMHUYECKOM WM MPOCTPAHCTBEHHOM CTpOEHHH. B cBs3M C
STUM Pa3IUYalOT BUJIbI H30MEPHH:

1. CtpykTypHas usomepusl.

2. Kordopmanmonnas u3omepus.

3. 'eomeTpuyeckas H3oMepusl.

4. Ontuueckas U30Mepus.

16. IlpaBuia cocTaBJ/ieHMSI HA3BAHMH MO0 CHCTEMATHYECKOW MEXKIYHAPOAHOM
HomenkJaatype MIOITAK
B ocnHoBe mnpaBun HomeHkinatypbl MIOIIAK nexaT nDpUHIUIBI 3aMeCTHTEIbHOM

HOMCHKJIATYPbI.



1. OcHOBy Ha3BaHHMs COEJUHEHHUS COCTaBISET KOPEHb CJIOBa, O0O03HAYAIOLIHIA
npeeNbHbIN YIIeBOA0PO/ C TEM K€ YHCIOM aTOMOB, UTO U IJIaBHAs Lenb (mem- , 3m- , npon- ,
oym- , nenm- , 2eKc- v T.11.).

2. K xopHI0 100aBISAIOT cyPPUKC, XapaKTEpU3YIOMINUN CTeNIeHb HACBIIICHHOCTH:

-aH (IIpelebHbIN, HET KpaTHBIX CBsI3EH);

-eH (TIpy HAJIMYMK JBOIHOMN CBS3H);

-MH (IIpU HAJIMYUU TPOMHOMN CBS3H).

Ecnu kpaTHBIX CBsi3el HECKOJIBKO, TO B Cy(pQHKCe yKa3bIBACTCS YUCIO TaKUX CBs3EH ( -
JAWeH, TPHEH U T.1.), a mocie cypdukrca 00s3aTeTHbHO YKa3blBaeTcs LU(GPaMU TIOI0KEHUE
KpaTHOU CBA3H, HAIIpUMED:

CH; —-CH, -CH=CH, O0yten-1

CH; -CH=CH-CH; 0yren-2

CH, =CH-CH=CH, ©0yraauen-1,3

3. Hanee B cydduxc BBIHOCHUTCS Ha3BaHUE camMoil crapuiei
XapaKTepUCTHYECKOH I'PyNNbI B MOJIEKYJIE C YKa3aHUEM €€ TMOJI0KEHUS [UPPOii.

4. Tlpoume 3amecTHTENM OOO3HAYAOTCS C TIOMOINBID TIPUCTABOK B ajJi)aBUTHOM
nopsiake. [lonoxxeHne 3amMecTUTENE yKa3bIBaeTCsl IUGPON mepes MpUCTaBKOW, Hampumep: 3-
MeTlJ1, 2-xj0p. Eciu B Monekyne umeeTcss HeCKOJIbKO OJIMHAKOBBIX 3aMeCTUTeNed, TO mepen
Ha3BaHHUEM 3TOU TpyIIbI CIIOBOM yKa3bIBaeTCs 170'¢ KOJIMYECTBO
(Hanpumep, AMMETHJI- , TPUXJIOP- U T.11.).

5. Bce mudpsl B Ha3BaHMSIX MOJIEKYJ OTHENSIOTCS OT CJOB AeducomM, a apyr or
JpyTra 3ansAThIMU.

6. IlpoBomsT HyMepauui0 TIJIAaBHOW yIJIEpOJHOM LEenu Tak, 4YTOObl CTapiuas
XapakTepucThyecKast rpyImna uMejaa HAMMEeHbIINH MOPSAKOBbII HOMeEP.

17. AnxaHbl — yTIeBOAOPOAbI, COCTaB KOTOPBIX BeIpaskaeTcs o0uien popmymnoit CnHon,

Bce aromsl yriiepoaa B MoJieKyJlaX aJKaHOB HaXOJATCS B COCTOSTHMM —THMOpUIM3aLMU U
CBsA3aHbI TOJIBKO OJUHAPHBIMU CBSI3IMU. AJIKaHbI UMEIOT TETPA3PUUECKOE CTPOCHUE.

Jl14 ankaHOB XapaKTepHA U30MEPUs YIIIEPOIHOTO CKENeTa.

IIo Mepe yBennueHus 4ucila aTOMOB yIJIEpOJa B MOJIEKYJIE TEMIIEpaTyphl IUIABICHUS U
KHIICHUS aJIKaHOB MOHOTOHHO ITOBBIIIAOTCS. AJIKaHBI JIErde BOABI U HE PACTBOPSIFOTCS B HEU.

AJKaHbBl OTHOCATCS K HACLIWEHHbIM, WIA NPENEIbHBIM, YIJIEBOAOPOJAM, TaK KaK B MX
MOJIEKYJIaX BC€ CBOOOJIHbIE BAJIECHTHOCTH aTOMOB YIJIEpOJia MOJHOCThIO «HACHIIIEHbI» aTOMaMU
BOZOPOJA.

[Ipocreiimnii npeacTaBUTEIb TOMOJIOTMYECKOTO PsI/Ia AJIKAHOB — METAaH .

HauuHasg ¢ 4yeTBEpTOro uieHa psaa, y ajlkaHOB IOSBIAIOTCS U30Mepbl. [l ankaHoB
XapaKTepHa H30MEpHs YIIIEPOJHOTO CKEJIeTa.

C pocrom uuciaa aToMOB YIVIEpOJa KOJIMYECTBO M30MEPOB PE3KO BO3PACTAET:
IIEHTaH UMEET U30Mepa, reKCaH —, rentTaH —, OKTaH —, HOHaH — ,
OMKO3aH — H30MepoB. Kaxaplii alkaH MMEET €IUHCTBEHHBIH M30MEP C HEPA3BETBIEHHBIM
(HOpMaJIbHBIM) YTJIEPOIHBIM CKEJIETOM.

18. AnkeHbl — HenpeaelbHbIE YIIIEBOAOPO/Ibl, B MOJIEKYJIaX KOTOPBIX COAEPIKUTCS OFHA
JIBOMHAs CBsI3b MEXAY aToMaMu yriepoaa. Oomas hopmyna ankeHoB CyHoy.

ATOMBI yriepoja B MOJEKyJlaX aJIKeHOB, COCJMHEHHbIE JABOWHON CBS3bIO, HAXOISTCS B
COCTOSIHUM —TUOpUAM3alMU. ATOM yIiepoja B COCTOSHUHM —THOpUIM3alMU 00pa3zyeT TpH — U
OJIHy —CBSI3b, KOTOpasi MEpIEHANKYJSIpHa IJIOCKOCTU —CBsI3€d; CBS3b IpPEJICTaBIseT COOOM
COUYETaHHE — U —CBSI3H



st anKeHOB XapaKTEepHBI CTPYKTYpHAas U30MEpHs YIVIEPOJHOIO CKEJleTa U IOJIOKECHUS
JIBOMHOM CBSI3M, NPOCTPAHCTBEHHAS YUC- U MPAHC-U30MEPUS U MEXKKIACCOBas M30MepUs —
QJIKEHbI U30MEPHBI LIUKJIOATIKAHAM.

TemmepaTypsbl IUIaBJICHHUS U KUIICHUS aJKEHOB YBEJIUYMBAKOTCS C POCTOM YHUCJIA AaTOMOB
yIJIepoJia B UX MOJIEKYJIaX.

19 AnkuHBI — HENpeAeabHbIE YIIIEBOJOPO/IbI, B MOJIEKYJIaX KOTOPBIX COAEPKUTCSA OJIHA
TpOMHAs CBs3b MEXTy aToMamu yriaepoaa. Obmas popmyna ankuaoB CnHoyoo.

ATOMBI yriiepoja B MOJIEKYJIaX aJKEHaX, COEAUHEHHbBIE TPONHON CBSA3bI0, HAXOIATCS B —
rHOPUIHOM COCTOSIHMM. ATOM yIjiepoJia B —THOPUHOM COCTOSIHUM 00pa3yeT JIBe —CBSI3U U JIBE —
CBSI3M, KOTOpBIE PpACIOJIOKEHBI B JIBYX IEPHEHIUKYJSIPHBIX IUIOCKOCTSX; TpOMHAas
CBS3b TIPENICTABIIACT COOOW COUETAHHME OJTHON — M JABYX —CBS3EH.

Jl1g ank“HOB XapaKTEepHBI CTPYKTYPHAsl U30MEPUS YIIEPOAHOIO CKEJeTa M IMOJIOKEHUS
TPOMHOM CBsI3U, TAK)KE MEXKKJIACCOBas M30MEpHsl; MPOCTPAHCTBEHHBIX YUC- U MPAHC-U30MEPOB
AJIKHBI HE 00pa3yloT.

20. O6mas ¢opMysa TOMOJIOIMYECKOTO psijia MpPEeACTbHBIX OJAHOATOMHBIX CIUPTOB —
C.H+1OH. B 3aBucuMOCTH OT TOTO, IIPU KaKOM YIJIEPOJHOM aTOME€ HAaXOJUTCS THAPOKCUIIbHAS
rpynmna, pasnuyaoT cnupTbl nepsuuHble (RCH>-OH), Bropuunsie (R,CH-OH) u Tpernunsie
(R3C-OH).

HN3omepust 01HOATOMHBIX CHUPTOB CBs3aHA CO CTPOCHHMEM YIVIEPOJHOTO CKEJeTa
(Hanpumep, OyTaHON-2 M 2-METHINPONAHOI-2) U ¢ mojoxkeHueMm rpymnmnsl OH (nponanon-1 u
IIPOINIAHOI-2).

Homenxkiartypa.

HazBanus crniuptoB o0pa3yioT, 100aBisisi OKOHYaHHME -0J1 K Ha3BAaHHUIO YTJIEBOAOPOAA C
CaMOH JUIMHHOW YIJIEpOJAHOMW LIETbI0, BKIOYAOIIEH THAPOKCWIBHYIO Tpynny. Hymepanunro nenu
HAUMHAIOT C TOTO Kpas, OJrKe K KOTOPOMY PAcIoiIoKeHa TuApOKCcUiIbHasA rpynmna. Kpome toro,
IIMPOKO pacHpOoCTpaHEHa 3aMECTHTeNIbHAs HOMEHKIJIaTypa, MO KOTOpOM Ha3BaHHE CIUpTa
IPOM3BOJUTCS OT COOTBETCTBYIOLIETO YIJICBOJOPOJHOIO paguKaia ¢ J00aBICHHEM, CIIOBa
"crimpt", Hanpumep: C,HsOH — strnoBeiii civpr.

Crpoenne:

Mouekyiibl ciMpTOB MMEKT yriioBoe crpoeHue. Yron R-O-H B monekyne meranosa
pasen 108,5°. ATOM KMCIOpO/Ia THAPOKCHIILHON IPYIIIbI HAXOAUTCS B SP’-THOPUIU3ALIHH.

IHosny4yenme.

1. Camplii 06muii cmoco6 moxy4eHus: CIMPTOB, UMEIOIUI MPOMBIIIIIEHHOE 3HAYeHUEe, —
ryujpaTanys ankeHoB. Peakuus uAeT NpU MNPOMYCKAaHUM ajKeHa C T[apaMd BOJbI HaJ
bochHopHOKHCITBIM KaTaTU3aTOPOM:

H;PO,
CHzZCHz + Hzo — CH3—CH2—OH
N3 »tunena MoJIy4acTCs ITUJIOBBIH CIIMPT, W3 TIIPOIICHA — I/ISOHPOHI/IJ‘IOBBII\/'I.

[Ipucoenunenuie BoAbl UAET MO MpaBwily MapKOBHUKOBA, MO3TOMY M3 MEPBUYHBIX CIIUPTOB IO
JTAHHOM PEaKITUU MOYKHO MOJTYYUTh TOJIBKO STHUIIOBBINA CITUPT.

2. lpyroit obmuii cmoco® TMOTy4YeHHUS CIUPTOB — TUAPOJH3 ATKUITAJIOTEHHUIOB IO
JIEVCTBUEM BOJHBIX PACTBOPOB LIETOYECH:

R—Br + NaOH — R—OH + NaBr.

[To »TO¥ peakuu MOXKHO MOTy4YaTh IEPBUUHBIC, BTOPUYHBIC U TPETUUHBIC CIIUPTHI.

3. BoccranoBnenue KapOOHUIBHBIX coeauHeHUH. [Ipy BOCCTAHOBICHHH albJIETHIOB
00pa3yroTCs IEPBUYHBINA CITUPTHI, TPU BOCCTAHOBJIICHHH KETOHOB — BTOPUYHBIE:

R—CH=0O+H, — R—CH2_OH, (1)

R—CO—R'+ H, - R—CH(OH) —R". (2)

Peakuuto npoBoAsT, Mpomyckasi CMECh NMapoB albJErua Wid KeTOHa M BOJOPOJa Haja
HUKEJIEBBIM KaTaJIM3aTOPOM.



4. JlefictBre peakTuBOB I prUHBSApa Ha KAPOOHMIIBHBIE COSAMHEHUS.

5. DtaHou mosyyaroT MpH CIUPTOBOM OpPOKEHUH TITFOKO3bI:

C6H1206 d 2C2H50H + 2C02T

XuMHYecKHe CBOICTBA COUPTOB OINPEACNSAIOTCS MPUCYTCTBUEM B HMX MOJIEKyJIax
rugpokcwiibHoi rpynnbl OH. Csizu C-O u O-H cuiibHO MOJISIPHBI M CIIOCOOHBI K Pa3phIBY.
Pa3znuyaroT 1Ba OCHOBHBIX THIA peaklUii COUPTOB C yyacTueM (GyHKIHMOHaIbHOU rpynns! -OH:

1) Peakuuu c paspeiBom cBsisu O-H: a) B3auMMojeHCTBHE CHHMPTOB C LICTOYHBIMH U
[IeJIOYHO3EMENbHBIMU METa/llaMd C OOpa30oBaHHEM aJIKOTOJIATOB; 0) peakuuu CIUPTOB C
OpraHMYeCKMMH U MHHEPAJbHBIMU KHUCJIOTaMH € 0Opa3oBaHUEM CIOXKHBIX 3(UPOB; B)
OKHUCJICHHE CIIMPTOB MOJ JEWCTBHEM AMXpoMaTa WIM NEepMaHraHatra Kajius JO KapOOHWIJIbHBIX
coenuHeHnil. CKOpOCTh peakluii, MpU KOTOPBIX pa3pbiBaeTcs cBaA3b O-H, ymeHsbaercs B paay:
MIEPBUYHBIE CIIUPTHI > BTOPUYHBIE > TPETUYHBIE.

2) Peakuuu compoBoxnarommecss paspsiBoM  cBsizu  C-O:  a) KaTamuTH4ecKas
Jeruaparanus ¢ o0pa3oBaHHEM AJIKEHOB (BHYTPHUMOJEKYJIApHAs JeruapaTanus) Wid IPOCThIX
3pHUpOB (MEXKMONEKYIsSIpHas Aeruaparamus): 0) 3amenienue rpynns! -OH ranorenom, Hanpumep
MpU JCHCTBUU TaJOTEHOBOJOPOJOB ¢ O0Opa3oBaHUEM ATKUITAIOTeHHI0B. CKOPOCTh PEaKIni,
IIPU KOTOPBIX paspbiBaeTcs cBsi3b C-O, yMeHbIIaeTCs B pAAY: TPETHUHBIE CIIUPTHI > BTOPUYHBIE
> nepBuuHble. CIUPTHI ABISAIOTCA aM(DOTEPHBIMH COETUHEHUSIMU.

4.3 UnpuBuayaJbHbIN MPOEKT

3ajanust 1715 CTYI€HTOB BBIJAIOTCS 110 CIEAYIOIIUM TEMaM:
1. Xumug kanus U HaATpUs

Xumus cepsl

XuMus a3zoTa

Xumus yriepoaa

Xumust pocdopa

XuMmus Maprasna

XuUMUs KUCI0poa

Xumus XjIopa

9. Xwumusa KpeMHHUS

10. Xumus xenesa

11. Xumus 3010Ta

12. Xumus cepedpa

13. Xumusa xanpnus

14. XumMus aroMHHUS

15. Xumus oga

e A i

B Haganme cemecTpa CTyAe€HTaM BBIIACTCSA 3aJaHUEC B BHJE TEMbl WHAMBHUIYaJIbHO, B
KOHIIE CEMECTpa CTYACHT MPEAOCTABISACT JOKIAA, pedepar 1 Mpe3eHTalys Ha BBIOPaHHYIO TEMY.

Kpurepun oneHKH 10nycKa HHAUBHAYAJIBHOI0 NPOEKTA K 3allUTe

KauecTBennag onenka
Kpurepuu 00paszoBaTeNbHBIX
pe3yJIbTaTOB

OTBeTHI Ha BOIIPOCHI JJaHBI B MIOJTHOM O00BhEME, BBICKA3bIBAHUS
CBA3HBIE W JIOTMYHBIC, HCIIOJIb30BAaHA HayyHas JIEKCUKA,
npuBeneHbl HpuMephl. [lpencraBien pedepar, mOKIamx u Jonymex
Npe3eHTalus

Hayunas jiekcuka He UCIIOIb30BaHa, TPUMEPHI HE TTPUBEICHBI.




OTBeThl Ha BONPOCH OTCYTCTBYIOT. Kakoil-miuOo 31eMeHT He

Henonymen
MIPEJCTABJIEH B PE3YJIbTATE CEMECTPa

KpnTepnn OLCHKH OTBETOB 110 UHIAUBUAYAJBHOMY IIPOECKTY

KauecTtBenHas onenka
Kpurepun 00pa3oBaTeNbHBIX
pe3yJIbTaTOB

OTBeThl Ha BONPOCHI JJaHbl B MTOJHOM 00beMe, BbICKa3bIBAHUS
CBSA3HbIE W JIOTHYHbBIE, MCIOJb30BaHA HayyHas JIEKCHKa, OTtinnyaHO
IIPUBEIECHBI IPUMEDPBI.

BOHpOC PACKpPLIT HE B IIOJHOM O6T>€Me, BBICKA3bIBAHHUA B
OCHOBHOM CBA3HBIC HW JIOTUYHBIC, MCIIOJIb30BaHAa Hay4YHas

Xopoio

JeKCHKa, TpHUBeneHbl mnpuMepbl. OTBETbI Ha  BOIPOCHI
CUTHAJIM3HUPYIOT O HAJIMYMHU TPOOIEeMbl B TOHUMAHHUH TEMBI.
OTBeTsl Ha BOIPOCHI B 3HAYUTEJIBHOM CTENEHW 3aBUCAT OT
IOMOIIM CO CTOPOHBI IIPENOJAaBATENs. Bricka3biBanus

Y 10BJIETBOPUTEIIBLHO
HECBsI3HbIC U HenornuHele. HayuHas jgekcuka He MCIOJIb30BaHa,
IIPUMEpPBI HE IPUBEJICHBL.
OTBeThl Ha BONPOCHI OTCYTCTBYIOT. HeynoBneTBopUTENBHO

5 «3aganus OTKPHITOTO U 3AKPHITOr0 THIIA /IJIsl IPOBEPKH OCTATOYHBIX 3HAHMID)
TecTbl

Tun 3anaHuii: 3aKpBITHINA

BapwuanTt 3aganus 1.

UYto Ha3bIBACTCSI XUMUYECKUM 3JIEMEHTOM. ..

1. CeMeiCTBO pa3HOPOIHBIX ATOMOB.

2. Buza aToMOB ¢ 0JIMHAKOBBIM MOJIOKUTEIBHBIM 3apsJIOM siIpa.

3. COBOKYIHOCTb aTOMOB M MOJIEKYJI, B3ITBIX B CTEXHOMETPUYECKOM COOTHOIICHHUH.
4. Yucino 4acTull, COASPKAIIUXCS B OJJHOM I'paMMe JTF0O0TO BEIIeCTBa.
[IpaBuibHBIN OTBET: 2

Tun 3a7aHuii: 3aKPBITHINA

Bapuant 3ananus 2.

IIpu kakom u3 napeit B Poccun nosBuiach neppas anTeka...
1. ITetp 1

2. bopuc I'onyHoB

3. Ennzasera IlerpoBHa

4. Ban I'po3Hblii

ITpaBuibHBI OTBET: 4

Tun 3anaHuii: 3aKpBITHINA
BapuanTt 3aganus 3.
VKaKUTE MOPSIOK PACIIOIOKEHHS 3JIEMEHTOB C 3JIEKTPOHHOM KoHUrypanueii atoma - 4s* 4p°

10 IIOATPYVIIIE CBEPXY BHU3 (coryacHo Tabauie MeHaeaeesa)...




1. opom
2. XJT0p
3. bTop
4. Hox

[IpaBunbHsIil oTBET: 3,2,1,4

Twun 3a7aHuii: 3aKPBITHINA

Bapuant 3ananus 4.

ABTOpPOM 3aKOHA COXPAHEHHMS MACCHI BEIICCTB ABJISCTCS. ..
1. ABoragpo

2. Menneneen

3. JlomoHOCOB

4. T'ecc

ITpaBuibHBI OTBET:3

Tun 3anaHuii: 3aKpBITHINA

Bapuant 3aganus S.

Pacnoioxure npecTaBiICHHBIC COSAUHEHHMS IO Mepe YObIBAHUS KOJIMYECTBA aTOMOB yIiepoja B
COCTaB€ BEIIECTBA...

1. Ilenran

2. I'ekcan

3. Meran

4. OxTan

[IpaBunbHeIil oTBeT: 4,2,1,3

Tun 3aganuii: OTKPBITHIN

Bapuanrt 3ananus 6.

Cmemamm 300T pacTBOpa MOYESBHHEI ¢ MaccoBo# goser 20% 1 500r pacTBopa 3TOM K€ COIH C
MaccoBor goner 40%. PaccunTaiiTe MacCOBYIO JIOJIIO COJIM B ITOJYYEHHOM PacTBOPE...
[IpaBuiIbHBIN OTBET:

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

Tun 3aganHunii: OTKPBITHIN

Bapuanr 3ananus 7.

CBoliCcTBa DJIEMEHTOB, 4 IOTOMY M CBOMCTBA 00pa3yeMBbIX MMM IIPOCTHIX U CJI0KHBIX TEJI, CTOST B
IIEPUOANYCSCKON 3aBUCHUMOCTH OT X aTOMHOI'O B€Ca — 3aKOH — IIEPUOJUYSCKUM 3aKOH.

ABTOD .

IIpaBuneHsbIi oTBeT: [I.M. Mennenees.

Tun 3aganHuii: OTKPBITHINA

Bapuanrt 3ananus 8.

Kaxoit 13 31eMeHTOB EPUOANIECKON CUCTEMBI SBJISICTCS] CAMBIM CHJIBHBIM BOCCTAHOBUTEIIEM...
[IpaBuibHBIN OTBET: JIUTHI

Tun 3aganHnii: OTKPBITHINA

BapuanTt 3aganus 9.

IIpu neruwaparaliyd  BTOPHYHBIX M TPETHYHBIX CIHMPTOB M INPHU JETHMAPOrajJOreHUPOBAHUHU
BTOPHUYHBIX M TPECTHYHBIX TaJJOISHUI0B BOAOPO OTIICIUIICTCS MPEUMYIIISCTBEHHO OT HaUMEHEE
TUJIPOICHU3MPOBAHHOIO aTOMa YIJIEpoJa — 3TO IPaBUIIoO. . .......

[IpaBuibHBIN OTBET: 3aiilieBa.




Twun 3aganHnii: OTKPBITHINA

Bapuant 3ananus 10.

[Ipy npucoenVHEHUN MPOTOHHBIX KHMCJIOT W BOJBI K HECHMMETPUYHBIM aJKEHAM U aJKHHAM
aToM BOJIOPOJa IPUCOEIUHSETCS K HauboJsiee T'MJIPOreHU3MPOBAHHOMY aToOMy yriepoja — 3TO
IPABUIO. .......

IIpaBunbpHBI OTBET: MOPKOBHUKOBA.

Tum 3agaHuii: OTKPBITHINA

Bapuant 3amanus 11.

Jlana peaknus: 3CH,=CH,+2KMnO,+4H,0=3CH,0OH - CH,OH+2MnO,+2KOH
ABTOpPOM JAaHHOM peaKIINM SABJIICTCA. . ...

IIpaBUIIBHBIN OTBET:

Barnep.

Twun 3a7aHnii: OTKPBITHIN
Bapuanr 3ananus 12.

//O //O
H,C-C_ +2[Ag(NH3)2]OH — H,C-C_ +2Ag|+3NH; + H,O
JlaHa peakiud : H ONH,4

Hanuinre Ha3BaHUE peakiuu
[TpaBUIIBbHBII OTBET:

Peakuus «CepeOpsiHOTO 3epKanay

Twun 3agannii: OTKPBITHIN

Bapuanr 3ananus 13.

Kako¥i Tun rubpuan3aiuy XxapakTepeH Ui TPETbero BAJICHTHOT'O COCTOSTHUS YIVIEPOJIA. ..
[IpaBUIILHBIN OTBET: SP° — TUOPHUANIALIMA.

Twun 3aganuii: OTKPBITHIN

Bapuanrt 3ananus 14.

K kakomy TUNy rujipoan3a npuHauiexuT coib AlCl;:

IIpaBUIIBHBIN OTBET:

Conb oOpa3oBaHa c1a0bIM OCHOBAaHUEM W CHIIBHOM KUCJIOTON — TUAPOIIN3 TIO KATHOHY.

Twun 3agannii: OTKPBITHIN

Bapuanr 3ananus 15.

K xakoMy TMNY ruiponn3a npuHauieKuT cosib Na,COs:

IIpaBUIIBHBIN OTBET:

Conb oOpa3oBaHa CUIILHBIM OCHOBAHHE M CJIA00M KUCIOTON — THAPOIIN3 TIO aHHOHY.

Tun 3agaHuii: OTKPBITHINA

BapuanTt 3aganus 16.

N02+P203+. .. ..:NO+K2HPO4+. Cees

Onpenennre OKACIUTEND U BOCCTAHOBUTEIb
IIpaBUIIBHBIN OTBET:

A3oT — okuciurenb, Ghochop — BOCCTAHOBUTEIb.



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

Tun 3agaHuii: OTKPBITHINA

BapuanTt 3amanus 17.

NO+KCIO+....=KNO;+KClI+.....Onpenennure OKUCIUTENL U BOCCTAHOBUTED.
[IpaBHUIBHBIN OTBET:

XJ10p - OKUCIUTEIND, a30T — BOCCTAHOBHUTEb.

Twun 3aganHnii: OTKPBITHINA

Bapuant 3ananns 18.

Moekya aKkaHa COASPKUT 8 aToOMOB Bogopoaa. MoispHas Macca ajgkaHa paBHA...
ITpaBuiibHBI OTBET: 44

Twun 3a7aHnii: OTKPBITHIN

Bapuanr 3ananus 19.

PacrojioxnuTe IpecTaBICHHEIC COSIMHEHMS [0 Mepe YOBIBaAHUS KOJWYECTBA aTOMOB YIJIEpOJia B
coctase BemectBa M HazoBute ux: CHy, CsHip, CeHi4, CsHis.

IIpaBuneHebIi oTBeT: OKTaH I'excan [lentan Metan.

Tum 3agaHuii: OTKPBITHINA

Bapuant 3aganus 20.

Kakoii U3 3IeMEHTOB NSPUOINICCKON CUCTEMEI SIBIISICTCS. CAMBIM CHIIbHBIM OKHUCIIMTEIICM. ..
[IpaBunbHEI OTBET: GTOP
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