3AHATHE 27
Pa3nes 2. O0masi M HeopraHuyeckass XMMHA

Pa3nen 2.3. CTpoeHue BemiecTBa.
Tema: «Buabl XUMHUECKOU CBI3U).

OcHOBHbIE NMOHSATHSA H TEPMHUHBI MO0 TeéMeE€: XUMHUYCCKAsA CBA3b, HMOHHAA CBA3b, KOBAJICHTHAsA CBSA3b,
KOBAJICHTHAs MOJIApHAs CBA3b, KOBAJICHTHAA HEIIOIAPHAA CBA3b, METAINIMYECKAsA CBA3b, BOAOPOJHAA CBA3b.

Ilnan u3yyeHus TeMbl (XapaKTEPUCTUKA BUAA XUMUYECKOI CBS3H).
Onpenenenue JaHHOTO BUJA CBSI3U.

XapakTepucTuKa JaHHOTO BUJIa CBSI3U.

Cxema 00pa3oBaHUs TaHHOTO BHJIA CBSI3H.

CaolicTBa XapaKkTepHbIe JJIsl BEIIECTB C JAHHBIM BUIOM CBS3H.
HpI/IMepBI BCIICCTB C JaHHBIM BUJI0M CBA3U.
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Kpartkoe u3joxenne TeopeTuH4eCKMX BOMPOCOB.

XuMHYeCKasi CBA3b — 3TO COBOKYIHOCTH CHJI, NEHCTBYIOIIMX MEXKIY aTOMaMU WM TPYIION
aToMOB. B pesynbrare pgeiicTBus 3THUX cuil 00pa3yroTcsi MOJIEKYJbl. Pa3nuyaroT HECKOJIBKO BHUIOB
XUMHUYECKON CBS3H.

THOLY XHMITICCKOIT C(BAN

KOBATICHTHAA HOHHAN MEeTALIH- BOJOPOTHAA
eCRan
HEIoAPHAA NOJAPHAA

Honnast cBA3bL — XUMHUUYECKAs CBA3b MEXAY HOHAMU, OCYLIECTBIISIEMAs JIIEKTPOCTATUUECKUM IIPUTKECHUEM.
HNoHHBIX COEOUMHEHMM CpPaBHUTENBHO HEMHOro. B ciy4ae ecim pasHuLa 3IIEKTPOOTPHLIATENBHOCTER
3JIEMEHTOB OyJeT BeNHKa, IPOU30HIET He MPOCTO CMEIIEHUE IEKTPOHHON IJIOTHOCTH, a MOJIHAs Iepeaadya
3JIEKTpPOHA OT OAHOrO aTtoma K Apyromy. PaccMoTpum 3To Ha mpumepe ¢ropuna Hatpust NaF. Kak mbl
BUJIETM paHee, aTOM HaTpHUsl CTPEMHUTCS OTJAaTh OJMH 3JEKTPOH, a aTOM (TOpa rOTOB €ro MpHHATh. ITO

JIETKO OCYIIECTBIISIETCS TPU UX B3aUMOJICHCTBUH, KOTOPOE COMPOBOXKIAECTCS MEPEXOAOM ICKTPOHA.
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HpI/I OTOM aTOM HATpUA IMOJHOCTBIO ICPEAACT CBOH QJICKTPOH aTOMY (I)TOpYZ HanI/Iﬁ JIMIIACTCH 3JICKTPOHA U
CTAaHOBUTCA 3aps»KCHHBIM ITOJIOXKUTCIIBHO, a XJIOp npno6peTaeT OJICKTPOH MW CTAHOBHUTCA 3apsAKCHHBIM
OTpUIATCIIBHO.

Hanpumep: NaF— ¢ropun natpus; KCl- xnopua kanus u ap.

KoBajienTHasi cBsI3b — XUMHUYECKas CBs3b, BO3HHUKAWOIAs B pe3yjbTaTe o00pa3oBaHUs
(CBA3BIBAIOIIMX) DJEKTPOHHBIX map. Takas CBs3b XapaKTepHa NPEHMYILECTBEHHO JIi HEMETalIOB H
oOpa3yeTcs IpH B3aUMOJICHCTBUU aTOMOB. BelecTBa ¢ KOBaJEHTHBIMU CBSI3IMHU MOTYT OBITH TBEPIBIMH,
XKHUJIKUMH, Tra3000pa3HBIMU MPU OOBIYHBIX YCIOBHSIX.

KoBajieHTHOIl NOJISIpHOH CBSI3bI0 HA3bIBAIOT XHMUYECKYIO CBSI3b, OOpa30BaHHYIO aTOMaMHU,
JEKTPOOTPHULIATENBHOCTh  KOTOPBIX OTJIMYAETCS, HO HE3HAuuTenbHO. [Ipym B3aMMOIEHCTBHUM aTOMOB,



UMCIOIIMX pPAa3JInYHbIe 3HAYCHUS OHIIEKTPOOTPHUILIATEIILHOCTH, HAmpUMEp BOJIOpOJAa M XJIopa, oOmias
AIIEKTPOHHASI Mapa OKa3bIBAETCS CMELICHHOH B CTOPOHY aroma ¢ OOJbIIei 3JeKTPOOTPULATENTFHOCTHIO, TO
€CTh B CTOPOHY XJIOpa. ATOM XJIoOpa IPUOOpETAaeT YaCTUYHbIM OTPULIATENIBHBIN 3aps]l, a aTOM BOIOpOJa —
YaCTUYHBIN MTOJIOKUTEIBHBINA. JTO IPUMEP KOBAJIEHTHOM MOJSPHON CBSI3U.

Hanpuwmep: HCI xnopoBomopoanas kucimora; NHs- ammuak
KoBajleHTHOH HeNmoJAPHOIl CBA3bI0 HA3BIBAIOT XMMUYECKYIO CBSI3b, KOTOPAst 00pazyeTcs MeXa1y aToOMaMu
C OJIMHAKOBOM 3JIEKTPOOTPHULATENBHOCTBIO, 32 CUET 00pa30BaHUs OOLIMX 3JEKTPOHHBIX map. Paccmorpum
B3aMMOJIEMCTBHE JIBYX aTOMOB C OJIMHAKOBBIMHM 3HAUEHUSMM 3JIEKTPOOTPULATEIBHOCTH, HAPUMEP JBYX
aToMOB xJiopa. Kaxxaplii U3 HUX MMEET 110 CEMb BAJIEHTHBIX JIEKTPOHOB. Jl0 3JEKTPOHHOH KOH(Urypanuu
OJinyKaiIllero MHEPTHOT'O ra3a MM HE XBaTaeT 110 OJHOMY 3JIEKTPOHY.
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COnmxeHne AByX aTOMOB JIO ONPEACICHHOTO PAaCCTOSHHS MPUBOAUT K 00pa30BaHUIO OOIIEH JIEKTPOHHOM
napbl, OJHOBPEMEHHO NpHHAJIeKaNed o0oMM aromaM. OJrta oOmas mnapa W NOpeACTaBseT coOoit
XUMHYECKYIO CBSI3b. AHAIOTUYHO MPOMCXOJUT U B CIydae MOJIEKYINBI BOJAOPOAA. Y BOJIOPOJA BCErO OJHH
HECIIAPCHHBIN JJICKTPOH, U JI0 KOH(PHUTypaluu OJIMKaUIIIero WHEPTHOTO ra3a (refiusl) eMy He XBaTacT ellie
OJIHOTO D3JIEKTpoHa. TakuMm oOpa3oMm, JBa aroMa BOJOpOAa MpPU CONMMKEHHH OO0pa3yioT OJHY OOIIYIO
AJIEKTPOHHYIO Tapy.

Hanpuwmep: Hz — Bogopon; Clo— xmmop u ap.

Mera/uinyeckass CBfi3b — OTO XMMHYECKas CBs3b, BO3HMKAKOIIAS MEXIY IOJOXKHUTEIBHO
3apsHDKEHHBIMH MOHAMHU METAJUIOB U CBOOOJHO ABIKYLIUMHMCS 3JEKTpOHaMu. BelecTBa ¢ 1aHHBIM THUIIOM
CBSI3M TYTOIUIaBKHE, 00J1aat0T BBICOKOM 3JI€KTPOIIPOBOAMMOCTBIO U TEIIONPOBOIHOCTHIO.
Merainyeckasi CBA3b XapakTepHa M NPOCTBIX BeEIIECTB — MeTauioB. OHa XapaKTepu3yeTcs
IPUTSHKEHUEM YaCTUYHO HOHU30BAaHHBIX aTOMOB METAJIJIOB M BAJIEHTHBIX JIEKTPOHOB, 00pa3yIOIINX €IUHOE
JIEKTPOHHOE 00JIaKO  («AJIEKTPOHHBIA  ra3»). BaneHTHble 3JIEKTPOHBI B  MeTalaX  SBISIOTCA
JEJIOKaJIM30BaHHBIMU M IPUHAJUIEKAT OJHOBPEMEHHO BCEM aTOMaM MeTajula, CBOOOJHO IepeMeniasch Io
BCceMY KpucTauly. TakuMm oOpa3zoMm, CBsI3b SBISETCS MHOTOLIEHTPOBOM. MeTaiibl 00pa3yoT MeTaluInuecKue
kpuctaynueckue pemerku. Hanpumep: Ca — kanpuuit; K — xanuii u 1p
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Bonopoanasi ¢Bsi3b — 3TO 0COOBIN BHUJ CBSI3M, CBOMCTBEHHBIN TOJIBKO BOAOpoAy. OHa BO3HUKAET MEXKIY
MOJIEKYJIAMH, B COCTaB KOTOPBIX BXOIHUT BOJIOPOJI M CHIILHO 3JIEKTPOOTPUIIATSIIbHBIE dJIeMeHThI. Hampumep:
C2HsOH — oranom; B Monekyne JIHK ckpemnneHue a30THCTBIX OCHOBAaHUM OCYIIECTBISETCS 3a CYET
BOJIOPOJHBIX CBSI3eH, KOTOPHIC BO3HUKAIOT MEXIYy aroMaMH aMHJHBIX TPyl M aTOMaMH a30Ta WA
KHUCTIOpOJia JIPYroro OpraHUYecKOro OCHOBaHUS U Ap. [IpuMepoM CHUIBHOTO MEXMOJIEKYISIPHOTO
B3aUMOJICUCTBHU

SIBIIIETCS. BOAOPOAHAS CBSI3b, 00pa3yIOMIascs MEXIy aTOMOM BOJAOPOAa OAHOW MOJEKYIbl U aTOMOM C
BBICOKOI astekTpooTpunarenbaocthio (F, O, N). TIpumepoM BOIOpPOIHON CBSI3U SIBJISIETCS B3aUMOJICHCTBHE
MOJIEKYJT BOABI, MoJekyn ammuaka W Boabl H3N...OH,, meranonau Boasl CH3OH...OH2, a Takxke
Pa3IUYHBIX YacTed MOJICKYJ OSJIKOB, MOJINCAXapUIOB, HYKIICMHOBBIX KHACIIOT.
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3aaHus 1J15 CAMOCTOSATEILHOTO BHITIOJTHEHHS:

1. BelyunTe OCHOBHBIE MOHATHUS U TEPMHHBI 110 TEME.
2. HammcaTh KOHCIEKT MO TUIaHY.

3. 3anomHUThH TabJIHIly, UCTIOIB3Ys MaTepPHAIIbl TEMbI

BUJIbl XUMUYECKOM CBA3H

Bug [Ipupona Mexanuszm Tun O®usnyeckue | [Ipumepsl BelecTB
XUMHUYECKON CBSI3aHHBIX o0Opa3oBaHUs KpUCTAJLITNYEC CBOICTBa
CBSI3U XUMHYECKHUX XUMHUYECKON KOH petieTku BelIeCTBa
2JIEMEHTOB CBSI3U

Hounnas cBsa3b

KoBanenTHas
HETOoJIsSIpHAS

KoBanentnasa
MOJIsipHAst

Meramnnueckas

Bonoponnas

OcHoBHbIE XapaKTEePUCTUKHU XMMHMYECKOI CBA3M:

Duepzueit ceasu — HA3bIBAIOT TY YHEPTUIO, KOTOPYIO HEOOXOAMMO 3aTPaTUTh AJIs €€ pa3phiBa. [Ipu aTom
MOJIEKYJIa JOKHA HaXOJUTHCSl B OCHOBHOM (HEBO30YK/IEHHOM) COCTOSIHUU. DTa BEIMYMHA ONPEEIIsIeT
IPOYHOCTH CBsI3U. UeM Ooubliie SHEprus, 3aTpayrBaeMasi Ha pa3pblB CBS3H, T€M NpoyHee CBA3b. Enununa
U3MepeHus 3Hepruu cBsa3u — kJx/monb. Hanpumep, sneprus cssizu H—H B Moniekyne Bogopoia paBHa
436 x/lx/monb. Ecnu B MOJIeKy i€ HECKOJIBKO OJJMHAKOBBIX CBSI3€H, TO, OUEBHJIHO, JJIS pa3pyIICHUS
K101 cieayrolei norpedyercs pa3anyHasi HEPrUs U B TAKOM CIIydae TOBOPST O CPEeIHEH SHEprun
CBSI3H.

Jnuna ceéazu — pacCTOsIHUE MEXAY sIpaMHU aTOMOB B COETUHEHUU (HM)
Honapuocmye céa3u - cMelIeHUE JIEKTPOHHOTO 00J1aKa B CTOPOHY 0oJiee 3IEKTPOOTPHULIATEIEHOTO aTOMA.
Banenmmnuie yenvt - 910 yrisl MEXIy CBA3AMHU B MosieKyne. X cxeMaTHuecKku MOXKHO MPEICTaBUTh KaK

YIJIbI MCXKAY NPAMBIMHU JIMHUAMU, COCAUHAIOIINMU S/Ipa aTOMOB B MOJICKYIJIC. Ot Boo6pa>1<aeMLIe
MMpAMBIC, TPOBCACHHBLIC YCPE3 ABA A/pa, HA3bIBAIOT JTUHUAMHA CBS3H. BenmunHbI BaleHTHEBIX YIJIOB 3aBUCAT



OT MPUPOJIBI AaTOMOB U XapakTepa cBsi3u. [IpocThie 1ByXxaTOMHBIE MOJIEKYJIBI BCET/1a UMEIOT JIMHEHHYIO
CTPYKTYypy. TpexaToMHbIe 1 00Jiee CIIOKHBIE MOJIEKYIIBI MOTYT 00JIaIaTh Pa3InIHBIMU KOH(PUTYPALIHSIMH.
Hanpumep, B Mosiekysie BOAbI yroya Mexay JuausMu csisu H—O pasen 104,5°, a B cxoaHO# MoJIeKyie
CEpOBOJIOPOIa BAJICHTHBIM Yroi MEXAY CBI3IMU cocTaBisieT 92°. COBOKYIMHOCTH JJIMH CBSI3€d U
BaJICHTHBIX YIJIOB B XUMUYECKON YaCTHULIE ONPEAEISAET €€ MPOCTPAHCTBEHHOE CTPOCHHUE.

Hacmmaemocmb - CBOMCTBO aToMa 06pa3OBBIBaTB HC J'IIO60€, a OoIpE€aACICHHOEC YUCIIO CBs3EH C ApyIrumMu
aToMaMUu.

Hanpaenennocms — CBOWCTBO, 3aBUCSIIIEE OT HAINIPABJICHUS MEPEKPhIBAaHUS aTOMHBIX opoutaneit (AO).
CUT'Ma - CBSI3U BO3HUKAIOT MpH nepekpbriBaHuud AO BIOJIb JIMHUU CBSI3U, COCTUHSIONIEH siipa aTOMOB; IH -
CBSI3U 00pa3yroTcs mpu nepekpeiBanuu AO BHE TUHUH, COSAMHSIONINX S1pa aTOMOB.

Kpamuocmb C6s3u — 9NCJIO CBA3CH MCXKAY aTOMaMHU JIBYX 3JICMCHTOB. Yem OoJibIIIe KpaTHOCTDb CBA3HU,
TeM OOJIbIIIE OHEPIHUA CBA3KU U TEM MCHBUIC AJIMHA CBA3H.

dopMa KOHTPOJISI CAMOCTOATEIbHON padoThI:
— 3ammra 3an0JHEHHON Ta0IUIIbI
— IIpoBepka paboumux TeTpajci.
— IIpoBepka 0TBETOB Ha BOIIPOCHI
— IIpoBepka TECTOBBIX 3aJIaHUM

Bonpocek! 111 CAMOKOHTPOJIA 110 TeMe:
1.0xapakrepu3yiiTe CyIIHOCTb OCHOBHBIX THUIIOB XHMHYECKON CBS3M M TNpUMEpaMH TOSICHUTE
3aBUCUMOCTb  CBOWCTB BEILIECTB OT UX CTPOCHHS.
2. Jlaiite 00OBsICHEHNE XapaKTEPUCTUKAM XUMHUECKON CBSI3H.
a) MPOYHOCTD CBSI3U, 0) UTMHA CBS3U, B) SHEPTUS CBSI3U, T') HAIIPABIEHHOCTh CBS3H, 1) HACHIIIAEMOCTb CBA3U
3./laHBI BemecTBa: XJIOPH KaJIHS, XJIOPOBOJAOPO, CEPOBOIOPOI, KHUCIOPOJ, dTAaHOI. YeM OTIuYaroTCs
3TH BEILECTBA 10 CBOEMY CTPOEHUIO U TUIIaM CBSI3U?
4.YxaxuTte THIT XUMHU4YecKoi cBsi3u B coequHenusx HaSOs; CuO; HNOs3; NaHCOs; Ba(NOs)2;
FeS; 2.
TecToBbIe 32JaHN 1JIA 3AKPeENJICHUS:
1. B ammuake u xjopujae 6apusi XuMu4ecKasi CBSI3b COOTBETCTBEHHO
1) noHHas1 M KOBAJICHTHAA MOJISIPHAsI
2) KoBaJICHTHAsI MOJISIPHAS U MOHHAS
3) KoBaJleHTHasi HEMOJISIPHAA U MeTa/NINYecKas
4) KOBaJICHTHASI HENOJISIPHASL M HOHHASA
2. BemiecTBa TOJIBLKO ¢ MOHHOM CBSI3bI0 PUBEAEHBI B PSAY:
1) Fz, CC|4, KC1 2) NaBr, Nazo, Kl 3) SOz, P4, CaF; 4) HzS, Brz, K>S
3. B xkakom psiay Bce BelecTBa HMEIOT KOBAJICHTHYIO IOJISIPHYIO CBSI3b?
1) HCI, NaCl, Cl;  2) Oz, H20, CO, 3) H.O, NH3, CH;  4) NaBr, HBr, CO
4. B xaxom psixy 3anMcaHbl (pOPMYJIbI BelIeCTB TOJBLKO ¢ KOBAJTECHTHOM MOJISIPHOI CBSI3BIO?
1) C1;, NO2, HC1  2) HBr,NO, Br;  3) H.S, H.0, Se  4) HI, H:O, PH3

5. KoBasieHTHast HenmoJIsipHAasi CBSI3b XapaKTepHA 1JIA

1) C1, 2) SOs 3) CO 4) SiO;



6. BerrecTBOM ¢ KOBAJICHTHOM MOJISIPHOM CBSA3BIO SIBJISIETCS

1) C12 2) NaBr 3) H2S 4) MgCI2

7. BeliecTBOM € KOBAJICHTHOM CBSA3BIO SIBJISIETCS

1) CaC12 2) MgS 3) H2S 4) NaBr

8. BewiecTBo ¢ KOBAJIGHTHOM HENOJISIPHOI CBSI3bI0 UMeeT Gopmy.ry

1) NH3 2)Cu 3)H2S 4)12

9. BemiecTBaMu ¢ HENMOJIAPHOI KOBAJEHTHOI CBSI3bIO SABJISIIOTCS

1) Boga u anma3 2) Boaopoa u xjop 3) Meab u a30T 4) OpoM M MeTaH

10. Me:xxay aToMaMH ¢ OUHAKOBOI OTHOCUTEIbHOI 3JIEKTPOOTPUIIATEILHOCTHIO 00pa3yeTcsl XMMHYeCKast
cBsi3b 1) HOHHAsT 2) KoBaJIeHTHAasi MOJISIPHAsE 3) KOBaJIeHTHAsl HenmoJisipHasi  4) BooOpoaHAasi



