MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKU CAMAPCKOM OBJIACTU
I'OCYJAPCTBEHHOE BIO/DKETHOE TTPO®ECCHMOHAJIbBHOE
OBPA30OBATEJILHOE YUPEX/JEHUE CAMAPCKOM OBJIACTH

«CAMAPCKOE XYJTOKECTBEHHOE YUYUJINLIE
NMEHMU K.C. IETPOBA — BOAKHUHA)>

METOAUYECKASA PASPABOTKA

Y4eOHOIr0 3aHATHS

Hucuunauna: OJ1.01.04. EctecTBo3HaHue

Tewma: Tunbl XUMHUYECKUX CBSA3EH (MOHHAS CBSI3b)

Camapa 2017-18 rr.



PACCMOTPEHO COINJTACOBAHO
LK cnewmenmminn 3amecTuTeNh IMpeKTopa
1o yueGHoi pabore

W// ~ Hobpsanosa T.A.
«€;» W__r/)(‘f“‘ 20]1[2 «f » :g X 20/A

—




IIJTAH-KOHCIIEKT YPOKA

Pazpa6orunk: UOpsinoBa TarbsiHa AJieKCaHAPOBHA

Tema: Tunsl XUMHUSCKHX CBsI3eH (MOHHAS XMMHUYECKAsT CBSI3b)
I'pynnsi: 1/]

Leab: U3y4nTh HOHHYKO XUMHUYECKYIO CBSI3b.

3apaum:

1. O0pa3oBaTeabHas: U3yYUTh OCHOBHBIE 3aKOHOMEPHOCTH 00pa30BaHUs

VIOHHOM CBS3U MIPU B3aUMOJICMCTBUH 3JIEMEHTOB, 3aHUMAIOIINX PA3JIAYHOE
noJiokeHue B nepuoguueckou cucreme .M. Menneneesa. BoiaCHUTD yCioBuUs
o0pa3oBaHUs HOHHOU CBSI3H, €€ OTJIMYHE OT APYTUX TUIIOB CBS3EH, YCBOUTH
MOHSTHUS «MOH» U «MOHHAs CBA3bY.

2. PazBuBaomasi: mpoJI0JbKUTh (GOpMUpPOBaHUE HAYYHOTO MUPOBO33PEHHUS,

Pa3BUBAaTb BHUMATCIBHOCTD, Ha6J'II-OI[aTeHI>HOCTB, JIOTHYCCKOC MBIIIJICHUC, YMCHHC
pa60TaTB CaMOCTOATCIIBHO YU KOJIJICKTUBHO, ITIPUBUBATH HHTCPCC K U3YUCHHIO
CCTCCTBCHHBIX HAYK.

3. BocnnurarejibHaNA: IPOIOKUTh (DOPMUPOBAHKUE MATEPUATTUCTUIECKOTO

npeaACTaBJICHUA O MHUPC, ITPOJOIZKUTDb 9KOJIOTHYCCKOC, TPYAOBOC, 3CTCTUYCCKOC
BOCIIMTAHHUC CTYACHTOB.

Komnerenuum:

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO NI€ATEIbHOCTh, OMPEAENATh METOAbl U
CIOCOOBI BBIMIOJIHEHHS MPO(EeCCHOHATBHBIX 33]1a4, OUEHUBATh UX I(P(HEKTUBHOCTh
Y KayecTBO.

OK 4. OcyuiecTBisTh NOUCK, aHAJIM3 U OLIEHKY MH(OpManuu, HEOOXOIUMOMN
JUIsl IOCTAHOBKU W pelIeHHs] MpodecCHOHAIbHBIX 3a/1a4, MPOo(EecCHOHATBHOTIO U
JUYHOCTHOTO PA3BUTHS.

OK 8. CamocrosTenbHO OMpEeAeNATh 3adadud  MPOPECCUOHATHHOTO H
JMYHOCTHOTO Pa3BUTHS, 3aHUMAThCSI caM000pa30BaHUEM, OCO3HAHHO TUIaHUPOBATH
MOBBILIICHUE KBATU(PUKAIIH.

OK 10. Ucnonb30BaTh yMEHMSI U 3HAHUS YUEOHBIX AUCLMILIMH (perepabHOro
rOCyapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJApTa CPEIHEro O0IIero oopa3oBaHUs
B IPO(hEeCCUOHATIBHON e TEIbHOCTH
[1IK 2.7. Bnanetp KyJIbTypoH YCTHOM M MUCBMEHHOU peun, MpodhecCHOHAIBHOM
TEPMUHOJIOTUEN

Bup ypoka: ypok yCBOEHUSI HOBBIX 3HAHUHI



Tun ypoxka: KOMOMHUPOBAHHBIN.

MeTtoabl:

Cnogecnbie (pacckas, 0ecena, o0bsICHEHHE, KaK pueM, padoTa ¢ y4eOHUKOM,
TaOJIUIIAMH).

Haznsonvie (neMoOHCTpaIys Mpe3eHTAlUi, BUIE0-OIbITOB HCIIOJIb30BaHUE
Ta0JIuII).

Cnosecro-Haznsaouble (MOJICI aTOMOB, HOHOB, TaOJIUIIbI, TIPE3CHTAIIHS,
BHJICOMATEPHAII).

Ob6opynoBanmue:
A) Ons npenoodasamerns. HOyTOYK, IPOCKTOP, IKPaH.
b) ona yuawuxcs: rerpaam, pyuku, KapTOUKU € 3aJaHUSMH.
Ilnan ypoka
|. BBomHast 9acThb.
1. Opranu3zaiuoHHbiii MOMeHT (1-2 MuH.).

2. BoisiBiIeHME 3HAHUN yYaIIUXCS TIO TPEBIYIIEH TeME MMOCPEACTBOM A)
bpoHTaNBEHOTO OMpoca, b) BeIMOTHEHUST MMCEMEHHBIX 3a7aHui, B)
camocrosTenbHoi padoTsl (10-12 mMuH).

3. IloaroroBka 00y4JaronIuXcs K BOCIPUATHIO HOBOTO Marepuaia (1-2 MuH.).
Il. FnaBHast yacThb.

1. 3yuyenue HoBoro matepuania (19-20 muH.).
lll. BakmouurenbHast yacth (9-14 muH).

1. BelsiBJICHHE IOHUMAHUS U3ydaeMoro Matepuaia (4-5SMuH).

2. IlpuMeHeHre 3HAHUH Ha TIPAKTUKE, 3aKperIeHne Matepuaia (4-7MuH).

3.Jomamnee 3amanue (1-2MuH).



Xoxa ypoka.
1. Opranu3auMOHHbIA MOMEHT

[IpenonaBarenb MPUBETCTBYET 00yUYarONIUXCsl, 0OpalliaeT BHUMaHHUE Ha UX
TOTOBHOCTB K YPOKY (HalMuue TeTpajiei, yaeOHUKOB, pyYeK Ha MapTax H T.I1.),
OOBSBIISIET TEMY YPOKA U IPOBOAUT OMPOC MO MATEPHAITY MPEABIIYIIETO 3aHATHSI.

2. IIpoBepka 3HAHUI yYalUXCs
A) ¢pponmanwvusiii onpoc
Ymo makoe 31eKmpoompuyamenbHoCms?

OTtBet: CBOIICTBO aTOMOB JaHHOI'O 3JICMCHTA OTTATHMBATDH Ha cebs QJICKTPOHEI OT
aTOMOB APYTHUX 3JICMCHTOB B COCANMHCHUAX HA3BIBAIOT 3JICKTPOOTPHUIATCIIBHOCTBIO.

B kaxom cnyuae oopazyemca KoeaieHmuasn céa3p?

Orteet: KoBaneHTHas XuMHuecKas CBA3b 00Opa3yeTcs B CiIy4ae, KOT1a AJIeMEHThI
HE OTJIMYAIOTCS WM HE3HAYUTENBHO OTJIMYAIOTCS MO AIEKTPOOTPHULIATEIBHOCTH.

KaKle C6513b HA3bIEAIOM KOBAICHMHOU?

OtBer: XumHuueckasi CBA3b, BOZHUKAIOLIAs B PE3YJIbTATE 00pa30BaHUs OOIINX
(CBSI3BIBAIONINX ) DJIEKTPOHHBIX Tap, HA3bIBAIOT KOBAJIEHTHOU CBS3BIO.

Bce nu anekmponnsvie oonaxa mozym nepexkpvieamuvca?
OrtBer: [lepekpbiBaTbCS MOTYT TOJIBKO O0JIaKa C aHTUMAPAIJICIIbHBIMU CITHHAMMU.
Hazoeume munul KoeaieHmHoii céa3u?

OtBet: KoBanieHTHas XuMHUuecKas CBsI3b, KOTOpasi 00pazyeTcst MeXAy aTOMaMu C
OJIMHAKOBOM 3JIEKTPOOTPHUIIATEIILHOCTHIO 32 CUET 00pa30BaHMs OOITUX
AJIEKTPOHHBIX Map, HA3bIBAIOT KOBAJIEHTHOW HEMOJISPHOU CBSA3BIO.

XUMHYECKYIO CBSI3b, 00pPa30BaHHYIO aTOMaMH, YJIEKTPOOTPUIIATETFHOCTh KOTOPBIX
OTJINYAETCSI, HO HE3HAYUTENbHO, HA3bIBAIOT KOBAJIEHTHOM MOJISIPHOM CBS3BIO.

Ecnu atoMbl cBsi3aHBI MEXKTy COOOM OHON 00IIIEH AIMEKTPOHHON apoi, TO CBSI3b
HAa3bIBAIOT OJIMHAPHOM, €CIU ABYMS - JBOMHOM, €CIIU TPEMSI - TPOUHOM.
[OnenuBaeTcst mpaBUIBLHOCTD, Y€TKOCTh OTBETA, TOMOJHCHHUSI].

bB) nucomennvie 3a0anus (6binoaHs10mes Ha 00CKe U 0OHOBPEMEHHO 8 Mempaosix
VUAUWUMUCS HA MeCcmax).



3anucamu cxemy oopazosanusn moaexyn. a) F,; HCI; 6) Hy; HoS.

3anucamev cmpyKkmypHbole (opmyiisl.

a) F+ F >!F: F
CrpykrypHas popmyna F - F
H + ClI: ->H:CI:

Crpyktypnas popmyna H - Cl

6) H + H >H:H

CrpykrypHas popmyna H - H
H

H +: S+ H->S:H
CrpykrypHas popmyna H - S
|

H
[OniennBaeTcs MpaBUIILHOCTD, OBICTPOTA BBITIOJTHEHUS 3a1aHus |.

B) Camocmoamenvnan paooma.
|. BapuaHt

Bamumute crpoenune mojekyisl a) Cl, ; 6) H,O

a) :Cl' + "Cl: -»:Cl:ClI:
CrpykrypHaas popmysna Cl - Cl

0) H + :0+H - H:O:
H
CrpykrypHas popmyna H-O

I
H



Il. Bapnant
3anuiumte crpoeHre MoJiekyisl a) Np;  0)OF;

a) N+ N >IN N

CrpyxrypHas popmyna N =N
0) F+O+F ->F:0:F

CrpykrypHas popmyna: F-O - F

3. HO)IFOTOBRa YIaluxcsi K BOCIIPUATHIO HOBOI'O MaTeEpHaJia.

P 6651Ta, BbI YK€ 3HACTC ABa THUIIA XHUMHUUYECKOM CBSI3U: KOBAJICHTHAS noJsipHad u
KOBAJICHTHAs HCIIOJISIPHAA. OT0 XUMHYECKas CBA3b, BOBHUKAIOIIAs IIpr
BSaHMOHeﬁCTBHH dTOMOB, JJICKTPOOTPHUIATCIIbBHOCTb KOTOPBIX PaBHBI HJIN
HC3HAYUTCIIbHO OTIIMYAar0TC: (BTO IICPBLIC IBA ClIy4dasa O6p&30BaHHH XUMHYECKOU

CBSI3H).
o °
H + .H —> HeH 3) OBMEHHSII MEXaHAIM
o6pazosaHmA
KOBaNEHTHOM CBAM
P o0 oo oo
L * ° * *
bl + B, —= 8l el,
ee oo e oo

.
6) [OHOPHO- AKUE T OPHBI

H

|
H*  + oNH3  —= HeN —H

’_|1 MeXaHu3M 06pasosaHmuA
KOBANEHTHOM CEA3N
BF3 + oNF3 —=  BF3.NF3

Bua xummyeckom cBsian
3aBUCUT OT 3J1EKTPOOTPULATENIBHOCTN CBA3aHHLIX aTOMOB

=== —_
=t

Me+HeMe HeMe+HeMe BCe METAINIbl  yexmonekynsipHas
T W CTNaBbl

5-0..H—0

A3021,7 30 HuzKasi 1]

v > BHYTPUMONEKynspHas

opuHakoBbie HeMe pasHblie HeMe (6enku, HyknenHoBble
A30=0 A30<1,7 Kucnotsi)

f7 MyShared




CeroiHst MbI TO3HAKOMHUMCS C TPETHUM CIy4aeM 00pa30BaHUs XUMHUECKON
CBSA3U, KOTJa JIEKTPOOTPULIATEIIBHOCTh ATOMOB JIEMEHTOB PE3KO OTIMYAETCA.

ll. T'naBHas yacTh.
ILnan (Ha nocke):
1. [lonsaTue MoH.
2. NoHHast XuMH4YECKas CBS3b.
3. Mexanusm o6pazoBanus cBs3u B NaCl.

Hcnonb3ys Tabauily 3JeKTpOOTPULIATEILHOCTH 3JIEMEHTOB, JIETKO YCTAaHOBUTb,
YTO HE y BCEX AJIEMEHTOB JIEKTPOOTPUIIATEILHOCTh OJJUHAKOBA. TaK, y MIETOYHBIX
meTaiioB (Na, K, Li) 37eKkTpooTprIiaTe IbHOCTh HAMHOTO MEHBIIIC, YeM Y
rajoreHoB. Pa3n4uHbl U CBOMCTBA 3THX JIEMEHTOB.

B manHOM citydae coemuHeHUs, 00pa30BaHHBIC aTOMaMH 3JIEMEHTOB C PE3KO
OTINYAIOIEHCS AIEKTPOOTPHUIIATEIILHOCTRIO, OYIyT OTINYATHCS OT COSAMHEHUH C
KOBAJIEHTHOM XUMHUUYECKOU CBsI3b10. [Ipu 3TOM OyeT MPOUCXOAUTH MOUYTH MOJHOE
CMEIICHHE JIEKTPOHHBIX 00JIAKOB OT aTOMOB C MEHBIIIEH
AIEKTPOOTPUIIATEIILHOCTHIO K aTOMaM € OOJIBIIEH 3JIEKTPOOTPULIATETEHOCTBIO.

[TocmoTpuTe Ha TabIMIY M CKakuTe, y kKakoro 31ementa Cl mimu Na
AIEKTPOOTPULIATENBHOCTH 00JbIIe? O YeM 3TO CBUJIETEIIbCTBYET?

Y Cl x=3, y Na x=-0,9. 910 roBoput o Tom, uto Cl nmposiBisier cBoiicTBa
TUTTAYHOTO HEMETAIIa, ¥, COSTUHSACH ¢ Na MOXKET OTTATHBAThH Ha ce0s
AJIEKTPOHHYIO TIJIOTHOCTb.

Na - Tunuunbiii Metaiul. AToM Na Jerko oTAaeT 3JIEKTPOH, PACOIOKEHHBIN Ha
BHEIITHEM SHEPTeTUYECKOM YPOBHE U MIPEBPAIACTCS MPU ATOM B MOJIOKUTEIHHO
3apsHKEHHYIO YaCTHYKY - MOH.

Cl - TunuuHBIA HEMETaIU, JIETKO IPUCOSAMHSICT JICKTPOH H MTPEBPAIIACTCS B
OTPULIATENBHO 3aPSKEHHBIN HOH.

CnenoBaTenbHO:

Homnwt - 9mo 3apasrcennovle uacmuuybpl, 6 KOMopwvle NPeePaAuiaOmcsa anombl 6
pe3ynomame omoauu Uiy RPUCOEOUHEeHUs IIeKMPOHOE.

Ornpenenenue 3anucaTh B TETPab.
Pa3zHonMeHHO 3apspKEeHHBIE YaCTUIIBI IPUTITUBAIOTCS, U BaM 3TO u3BecTHO. [Ipu
ATOM MEXy HOHAMH BO3HHKAET CBS3b.

Xumuueckasn ceaszb, 603HUKAIOWAA MEHCOY UOHAMU, U HA3bIBACHCA UOHHOI.
3anmcaTh ONpeACIICHUE B TETPAIH.

PaccmoTtpum ob6paszoBanue stoii cs3u Ha mpumepe NaCl.

Na° + CI° =Na' + ClI' ->Na'CI



aToM aToM HUOH HUOH HWOHHOC COCANHCHUC

PaCCMOTpI/IM IMpoLCcCC NPCBpaAlICHUA aTOMOB B MOHBI

el o HBIHIO HEASIXIM U Gl ICBSIS DY

— Ypoxlé KA
[. louHas cea3b

Mpumep:

NaCl —xnopug HaTpua (noBapeHHan, NMLLeBan Conb)

a2 —[ne)] o))
i | HOHHATPKA HOHXnopa

18
|:I li]

Na + C — Nad

13.10.2011 { [1C J—_:n:_—
3anuumTe B TETPalb.

B anextponnom nosie saapa Na, nocine obpa3oBaHust 00IIEH AIEKTPOHHOMN Maphl €
3apsinoM +11, Teneps Bpaiaercst 10 31eKTpoHOB, 00ycCIaBIvBas MOJIOKUTEIbHBIN
3apsi noHa (+1). B mone sapa Cl, Hecymero 3apsia +17, Bpamiaercs 18
AJIEKTPOHOB, 00YCIIABJIMBAsI OTPULIATEIBHBIN 3apsi/i HOHA.

X710puz HaTpUsl COCTOUT U3 HOJIOKUTENLHO 3apsikeHHoro noHa Na' u
OTpHILIATENIbHO 3apsykeHHoro nona Cl'.

N3 xypca pusuku Bam U3BECTHO, YTO TPOTHUBOIIOIOKHO 3aPsKEHHBIC YACTHIIBI
NPUTATUBAIOTCA, clenoBaTenbHo, Mexkay Na' u Cl cymecTByIOT CuiTbl B3aHMHOTO
MPUTSHKCHUS, T.€. 00pa3yeTcss XUMUIeCcKast CBSI3b.

[Tpu 5TOM 00pasyeTcsi HOHHOE COeTMHEHHE.

HawnGosee TumnyHO 00pa3oBaHUE HOHHOMN CBS3U MEXKITY THTUIHBIMA METAJIIIAMH H
TUMIAYHBIMU HEMETAIJIaMHU.

lll. 3aka0unTeILHAS YACTD.
1. IlpenogaBaTesib NPOBOIAUT ONMPOC 00YYAIOIIMXCH, C EJIbI0 BHISICHUTh, KAK
ObLJ1 YCBOCH HOBBII MaTepHaJl

B kakom ciyuae oOpa3zyercsi MFOHHASI CBSI3b?

Omeem: loHHas cBsI3b 00pa3yeTcs IpU B3aMMOCHCTBUH JI€MEHTOB,
AJIEKTPOOTPHUILIATETLHOCTH KOTOPBIX PE3KO OTINYAIOTCS. (LIEJIOUHbIE METAJUIbI U
HEMETaIIJIbl, METAJUIbl M KUCIOPOACOAEpKAIINE aHUOH.



Y10 mpu 3TOM NPOUCXOAUT?
Omeem: 1IpoucxoauT cMEIEHUE NEKTPOHOB OT aTOMOB C MEHbIIIEH
AIIEKTPOOTPHUIIATEIBHOCTHIO K aTOMaM C OOJIbIIIEH 3JIEKTPOOTPHULIATEIIEHOCTHIO.

Kakue noHbI HA3BIBAKOTCS MOJIOKUTENbHO U OTPULATEIbHO 3aPS2KeHHBIMH ?
Omeem.: ATOMBI, KOTOPBIE MIOYTH MOJHOCTBIO OTAAIOT BAaJICHTHBIE AIEKTPOHBI,
HAa3bIBAIOTCS MOJIOKUTEIBHO 3aPSKEHHBIMMU.

Honsl, 0Opasyromuecs Npu NPUCOCINHEHNN K aTOMY 3JIEKTPOHA, Ha3bIBAIOTCA
OTPULIATENIBHO 3aPSKEHHBIMU.

JlelicTBMEe KAaKMX CHJI 00yC/IaBJIMBaeT HOHHYI0 XUMHYECKYI0 CBA3b?
Omeem: JleicTBUE DIEKTPOCTATUYECKUX CHJI ITPUTSKCHMUS.

2. IIpumeHeHne 3HAHUM HA NPAKTHKE.

Hanucate cxeMbl 00pa3oBaHWs HOHHBIX COCTMHEHUN:
|. BapuanTt: NaBr; KCI.

Il. BapuanTt: NaJ; KBr.

3./lomaminee 3a1aHue:
Hanucate cxemy oopazosanus: NaF; KJ; Cal,; CaBr,; CaF,; CaCl,.

Hpuiaoxenue
XuMudeckuii 3kcnepumenT no teme: "MonHas cBsa3b. oHHbIE coeqnHeHus " .
JleMoHCTpauus BUI€0
ONBITHI:

1) FeCl; + KCNS —>Fe(CNS); + 3KClI
p-p KPOBaBO-KPAaCHBIN

Fe + H,O + KCNS okpammBanus HET
OxpammmBanre 00yCIOBJICHO HATMYUEM HUOHOB JKelie3a, B3aUMOICHCTBYIONTUM C
POJaHU] - HOHOM. ATOM JKeJle3a TaKOM peakIuu He JacT.

2) KJ + kpaxmanbHbIi KJIeHCTep = HET OKpaLIuBaHUS
0,11
Jo + KpaxmanbHbIi KiIelicTep = CUHSSA OKpacka
(BBIMOJHSAIOT y4aIHAECs).
3) HCI + makmyc —KkpacHOe OKpalinBaHue
H; + nakmyc + oTcyTCcTBME OKpalIVBaHUs



(BBIMOJIHSIIOT y4alllHecs).
4) MnO, + 4HCI = MnCl; + Cl, + 2H,0

2Na + CI2 = 2NaCl (memoHcTpaIus BUaEO)

5) 2KMnQ, + 16 HCI -2MnCl, + 5ClI, + 2KCI + 8H,0
Cu+ Clz —)CUC'Z
6) Br, + Mg —-MgBr,

Jloka3aTeabCTBOM PEaKLUU ABISIETCS H3MEHEHNE OKPACKU OPOMHOM BOJBI
(memoHCTparus).

7) Ucneitanue snekrpornpoBoaHocTd HoHHBIX KpucTamioB (NaCl; KNO;g;
MgSQO, cyxoii u pacTBOpHI).



