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PELLETOK HEOPraHNYECKNX COeUHEHWIA.

NabopatopHas pa6oTta Ne2. CocTaBneHue Mofenet Monekyn opraHuyecKnx coeau- 10
HEHWUIA N N3yYeHne CTPOEHMS aTOMOB Yr1eBOJ0POAOB.

Cnuncok 1cnosb30BaHHOW NUTepaTypbl 14




MoAcHUTeNbHaA 3anucka

MeTOAMYECKME PEKOMEHAALUMM MO BbIMOMHEHMIO N1aGOPaTOPHbLIX PaBoT MO AUCLIMMINHE
«XUMUs» npegHasHadeHa ans peanusauum defepanbHOr0 rocygapCTBEHHOro 06pa3oBaTe/lbHOro
cTaHAapTa no crneuyanbHOCTSM CpeaHero npogeccMoHanbHoro o6pasoBaHus (aanee — Cro)
15.02.07 ABTOMATU3ALUNA TEXHONOIMMYECKKX MPOLIECCB 1 NMPO3BOACTB (MO

OTPACAM)

YuebHas gucumninHa «XumMnus» sBisieTcs 06Lieobpa3oBaTeNibHOI. MpenogaBaHme aucumn-
NINHbI MMEET MPAKTUYECKYH HamnpaBfeHHOCTb, U MPOBOAWTLCA B TECHOW B3alMOCBS3W C APYrMMm

06L1,e06pa3oBaTeNlbHbIMK - AUCLMNIVHAMM.

N5t 3aKpeneHns TEOPETUYECKIX 3HAHWIA 1 NPUOGPETEHNS HEOBXOAUMBIX MPAKTUYECKMX Ha-
BbIKOB M YMEHUIA NporpaMmoit AUCUMNIMHBI NPeAYCMaTPMBAeTCs NPOBeAeHNE NabopaTopHbIX paboT

B 06beMe 4 yaca.

MepeyeHb nabopaToOpHbIX paboT

Tema Yacobl 3afaHwue

Bup pedatensHoCcTu




Paszgen 1. O6Luas n HeopraHuye- 5
CKast XMMus.
Tema 1.3 2 | CocTaBneHwe Mofenei Kpuctasi- NabopatopHas
CTpoeHue BelLeCTBa. JINYECKMX PELLeTOK HeopraHuye- pabota Ne 1
CKUX COeJUHEHWIA
Pasfen 2. OpraHun4yeckaa XUmMUA. 2
Tema 2.1 2 CocTaBneHvie mogenein monekyn | JlabopatopHas pa-
OCHOBHbIe NOHATUSA OpPraHNYecKou OpraHMyecknx CoeavHeHNn n 6ota Ne 2
XVMUW 1 TEOPUSA CTPOEHUSA OPraHn- N3y4yeHne CTPOEHNSA aTOMOB Yr/le-
YECKNX COeLMHEHWIA. BOAOPOAO0B
Bcero no nnaHy 4

NabopaTopHas pa6ota Nel

Tema: CTpoeHMe aTOMOB. MogenvpoBaHue KpUCTa/INIMUYECKNX PeLLeTOK
HEeopraHNYeCcKnxX CoeaNHEHNIA.



Llens: ToBTOpPUTL N 3aKPENUTL 3aKOHOMEPHOCTW NOBELEHUSA 3/1eKTPOHOB B atome, X Ayanv3Mm, rno-
HATMA 06 OpPOUTANIAX M KBAHTOBbIX YMCMAX, XapaKTePU3YIOLWMX COCTOSAHWE 3/1IEKTPOHA B aTOMe, 3aK0-
HOMEPHOCTM pacrpefenieHnst 31eKTPOHOB M0 OpouTaNIsiM 1 B3aMMOCBA3b MX CO CTPYKTYPOI Mepuo-
ANYECKoi CUCTEMBI XUMUYECKUX 3/1eEMEHTOB (MCXD9) O.V.MeHpeneesa.

O6Lwme ceefeHus

ANeKTPOHbI B aTOMax 061a4at0T pas/IMyHbIM 3anacom 3HEPrum 1 4BOMCTBEHHON MPUPOAOIA.
JT0 MaTepua/ibHble YaCTULbl C O4EHb HE3HAUNTE/IbHOW MacCOi, N OAHOBPEMEHHO UX NPeLCTaBNAT
KaK 3/1eKTPOMarH1THble BO/HbI C OMpPeAeeHHOW YacToTOM KonebaHWi. DNeKTPOHbI HAX0AATCA NNLLb
B OMNpefe/ieHHbIX KBAHTOBbIX COCTOAHUAX (KBAHT — NMOPLMSA 3HEPrumn), COOTBETCTBYHOLLMX 3HAYEHUAM
3Heprum cssa3m ¢ aapom. CornacHo Teopuy M.T11aHKa UCMyCKaHWe 3/1IEKTPOMarHUTHbBIX BOJIH He He-
npepbIBHO. ATOMbI MOT/IOLWAKOT Y UCMYCKAKOT 3HEPIUI0 NOPLMAMU — KBaHTaMW. BCsi COBOKYMHOCTb
CNOXHbIX ABVKEHWIN 3/1IEKTPOHA B aTOME OMUCHIBAETCA YETbIPbMSA KBAHTOBLIMU YACNAMU: TN1aBHbIM
N, NO60YHBIM |, MArHUTHLIM M W CIIMHOBLIM S.
["NaBHOe KBaHTOBOE YMC/O N ONpeseNnseT 3HEPT IO 3N1IEKTPOHA Ha AaHHOW OpbuTann 1 CTeneHb
yfaneHus ot sgpa. 3HadeHna n =1, 2, 3... 0603Ha4at0T 3NEKTPOHHbIe cnon: 1-i (n = 1) — K,
2-n(n=2)-Lwnpanee—M, N, O, P, Q.
Mo6o4Hoe (opbMTanbHOE) KBaHTOBOE UMCO | NpuHMMaeT 3HauveHus oT 0 4o
n — 1. OHO onpegenseT opMmy aToMHOR opbuTanu. Mpu | = 0, He3aBMCKMMO OT N, — clhepuyeckas
(hopma (s-opbuTans); npu | = 1 — raHTeneobpasHas popma
(p-opbuTans); npun | = 2 — hopma po3eTKM UM CNOXHON raHTenu (d-opoutans).
MarH1THOe KBaHTO0BOe YMC/10 M ONnpeaensieT NnosoXKeHe aTOMHOM 0pbuTasm B NPOCTPaHCTBE OT-
HOCUTE/IbHO BHELLHEro MarHUTHOIO W/ 3/1EKTPUYECKOTrO Nnons. Kaaomy 3HayeHMIo | cCoOoTBeTCTBY-
et 2l + 1 3HayeHuin m (oT -l go +l).
CnnHOBOE KBAHT 0BOE YMC/I0 S OTPAXKAET COOCTBEHHbLIN MOMEHT KOIMYECTBA ABVMXKEHNSA 3N1EKTPOHA.
OHO MOXeT npuHUMaTh ABa 3HadeHus: +1/2 nnn -1/2.

MpaBnno KneukoBcKoro. Mopsaok 3anofHeHns 3HePreTUYeCcKX COCTOSHMIA ONpeaenseTcs CTpeM-
NEHNeM aToMa K MUHUMa/IbHOMY 3HaYeHUI0 CYMMbI F1aBHOTO M MOGOYHOr0 KBaHTOBbIX YMCEN, MPW-
yeM B Npeaenax PUKCMPOBAHHOTO 3HaYeHNs N + | B NepBYHO 0Yepeab 3anoHAKTCA COCTOAHMS, OT-
BevaroLLme MUHUMAbHBIM 3HAYEHUAM N.

[Mpnmep. PaccMOTpeTL NpMMeHeHMe nNpasuna KneykoBCKOro Ana onpefeneHnsa pacnpeneneHns
3/1IEKTPOHOB M0 opbutanam B atomax kanusa (Z = 19) n ckaHgua (Z = 21).

PeLueHne
Mpwy pacnpefeneHny 3NeKTPOHOB MO OpbuTaIsAM B aTOMe Kaslnsd, COOTBETCTBEHHO npasuny Krneu-
KOBCKOIO, NpeAnoyTeHve oTgaeTcs opbutanm 4s, T. K. CyMMa KBaHTOBbIX uncen n + | pasHa 4 + 0 =4
(ecnn cpaBHMTL € opbuTanbio 3d, To N + 1 = 3 + 2 = 5). Opbutans 4s UMeeT MeHbLLee 3HadeHre N + .
[Mo3TOMY 3/1eKTPOHHasA (hopmysna Kaius:

15°25%2p°35°3p®3d%4s’.
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MpeaLwecTBYOLLMIA CKaHANIO 3NEMEHT KanbLunin (Z = 20) nMeeT cneaytoLlee pacnpeaeneHune anek-
TPOHOB MO Op6UTANISIM:

15°25%2p°®3s23p°®3d°4s?.

N3 opbutanen 3d (n+1=3+2=5)undp (n+1=4+1=5) npn pacnpeaeneHnmn 3NeKTPOHOB B aTo-
Me Sc 0TAaeTca npeanoyTeHne opouTanm 3d, Kak MMEHLLEN MUHMabHOE 3HauYeHne n = 3 Npu oau-
HaKOBbIX CyMMax KBaHTOBbIX uncen n + | = 5. 3neKTpoHHas popmyna aToma CKaHAN:

15°25%2p°®3s%3p°3d*4s?.
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TBepble BelecTBa, Kak MpaBu/o, UMEKT KPUCTaN/IMYecKoe CTpoeHne. OHO XapaKTepu3yeTcs
NpaBW/bHbIM PacMoIOKeHWEM YacTuL, B CTPOro OMNpefesieHHbIX TOYKax NpocTpaHcTBa. Mpu Mbic-
NEHHOM COeIMHEHUM 3TUX TOYEK MepeceKaroLMMMCa MPAMbIMUA IMHUAMIU 00pasyeTcs NPOCTPaHCT-
BEHHbI KapKac, KOTOPbIN Ha3bIBalOT KPUCT/I/TMYECKOIN PELLETKOIA.

TOouYKM, B KOTOPbIX pa3sMeLLeHbl YaCTuLbl, Ha3bIBAOTCS Y31aMn KPUCT/IIMYECKON peLleTkn. B y3-
nax BoOGpaXKaemoli peLeTK MOryT Hax0AWUTbCS MOHbI, aTOMbl UV MOMeKY bl. OHM COBEpLLIAOT KO-
neb6atenbHble ABWKeHUA. C MOBbILEHVEM TeMmepaTypbl aMnanTyga KonebaHuii BO3pacTaeT, YTo
NPOSIBNSETCA B TEM/I0BOM pacluMpeHun Ten. B 3aBMCKHMOCTM OT BMfa YacTuL, U XapaKTepa CBS3W
MEXAY HAMW Pa3nnyaroT YeTbipe Tna KPUCTIMYECKMX PELLETOK: MOHHbIE, aTOMHbIE, MOMIEKYNSAP-



Hble N MeTa/INNYecKne. Kpuctanimyeckue pelleTkn, CocTosawme U3 MOHOB, Ha3bIBaKOTCA NOHHBLIMMU.

Uuncno G6nvKaiMX COCEAHUX YacTUL, BMIOTHYH MPUMbIKAKOLWMX K [aHHOW 4yacTule B KpW-
CTan/ie UKW B OTAENbHOW MOEKYNe, Ha3biBaeTCS KOOPAMHALMOHHBIM YncioM. B pelwleTke xnopuia
HaTPVsi KOOPAMHALMOHHbIE YMCNa 060MX NOHOB PaBHbI 6.

KpucTannuyeckne peLLeTkn, B Yy3/lax KOTOPbIX HaxXOAATCs OTAeNbHble aTOMbl, Ha3blBalOT-
Csl aTOMHbIMI. ATOMbI B TaKMX PELLETKaX COeAUHEHbI MeXay CO60li MPOYHbIMW KOBaNEHTHBIMM CBSI-
3amu. TprMepoM MOXKET CMYXKMTb anMa3 - OAHa U3 mMoauduKauuid yrnepoga. AnMas COCTOMT K3
aTOMOB YrNepo/a, KaX/ablil U3 KOTOPbIX CBSA3aH C YeTbIPbMS COCEAHMUMM aTOMaMM.

!‘-.li\lli_' NI ECRSE PeTETR:S

KoopayHaLMoHHOe Y1C/o Yriepoa B anvase 4 A

Kpuctannnyeckme pelleTku, CoCToswme n3 Monekysn (MONISPHbIX U HEMosAPHbIX), Ha3blBakoT-
ca MONeKynspHbIMuK. Mpumepsl: nef, Teepaplin okeng yrnepoga (1V) ("cyxoi neq'™), Teepaple raiore-
HOBOAOPO/bI, TBEPAble MPOCTbIe BellecTBa, 00pa3oBaHHbIe OAHO- (6naropofHble rasbl), ABYX- (Fz,
Cly, Bry, I, Hz, Oz, N), Tpex- (Os3), uetbipex-(P4), BOCbMU-(Sg) aTOMHbIMWU MOJIEKYAMM.
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O6opyaoBaHMe 1 MaTepuasbl

Neprogunyeckas cucTemMa XUMUYECKNX 3/1eMeHTOB O.N.MeHpeneesa, Mozenu
s-, p-, d-, f-opbuTaneid, Tabnuua pacnpeaeneHns 3eKTPOHOB N0 KBAHTOBbLIM YPOBHSAM, CXema nopsif-
Ka 3ano/IHeHUS 3NEKTPOHHbIX OpbuTaneid; Habopbl MoAeNei Ana COCTaBNEHNS KPUCTaNIMYECKUX pe-
LLETOK, NPMMepbl MOAENEN pasHbIX KPUCTANINYECKMX PELLETOK.



MopsaoK BbINOMHEHUS PAGOThI

1. Ha oCHOBaHWU MOJIOXKEHUS XUMUYECKMX 3/1eMeHTOB B MCX3 1 3akOHOMEPHOCTEN pacnpeseneHuns
3N1eKTPOHOB MO 0p6UTaNISAIM PacCMOTPETL Y 3anucaTb 0COGEHHOCTYU 3/1EKTPOHHON CTPYKTYpbI:

a) atoma Kasibums Ca;

6) atoma xenesa Fe.

2.I'pnBecTu NprYMepbI 1 3anmcaTtb CXeMbl CTPOEHWUSA aTOMOB 3/1EMEHTOB MasibIX U 60/bLUMX NePUOLOB
(no gBa npumepa).

3.CobpaTb MOAENM KPUCTANINIMYECKMX PELLIETOK: MOHHas, aTOMHas, MOJIEKy/IipHas; 3apMCcoBaTh CXe-
Mbl.

4. Co3fatb NPOCTPAHCTBEHHbIE MOAE/IN MOJIEKY/ BELLECTB OCHOBHbIX K/1aCCOB HEOPraHWYeCKOon Xu-
mun: cynbat HaTpus Na SO, , xnopug Hatpusa NaCl, cynbgat 6apus BaSO,, cynbgar anomMmHms
Aly(SOy)3, docar xenesa (I11) FePO,4, octar >kenesa (1) Fez(PO,),, nupodochar antoMmHusA
Aly(P207)3, cepHaa kucnota H,SO,4, azotuctas kucnota HNO,, kpemHuesas kucnota H,SiOs, nupo-
(hochopHas kmucnota H4P,O7, cepoBogopoaHas kucnota H,S, conaHasa kucnota HCI, xnopHas Kucno-
Ta HCIO,, a3oTHas kucnota HNO3, 60pHas kucnota HzBOs, rugpokeng Hatpus NaOH, rugpokemg,
6apus Ba(OH),, rugpokcng antommHna Al(OH)s, ruapokens xxenesa (111) Fe(OH)s, rugpokeng, xene-
3a (I1) Fe(OH),. 3apucoBatb ¥ nognmcarb CXembl.

dopma oTyeTa K nabopatopHoin pabote No 1

Homep nabopaTopHoli paboThbl

HanmeHoBaHMe nabopaTopHO paboThbl

Llenb

PeLleHve B BUAe 3anmcaHHbIX CXeM CTPOEHWS aTOMOB, CXEM MPOCTPAHCTBEHHbLIX MOAeNei
MOJIEKYNT BELLECTB OCHOBHbIX K/1TACCOB HEOPraHWYeCKOWM XUMUN.

KpaTtkue nucbMeHHbIe OTBETbI Ha KOHTPO/IbHbIE BOMPOChI

Cnu1cokK 1cnosb30BaHHbIX UCTOYHUKOB

Pwnh e

o o

KOHTpONbHbIE BOMPOCHI

1. B yem 3akntoyaeTcqd 0COGEHHOCTb 3anosIHeHUs 31EKTPOHAMUN 3HEPreTUYEeCKMX CNOEB Y ane-
MEHTOB NO6OYHBIX NoArpynn MepruoanNYecKoin CUCTEMbI XUMUYECKUX 3/IEMEHTOB
O.V.MeHpeneesa?

2. OnuwunTe CBOINCTBA M MPYMEHEHME OLHOr0 BELLeCTBa C aTOMHOM, O4HOrO BeLlecTsa ¢ Mose-
KY/NISIPHOIA, O4HOr0 BELLECTBA C MOHHOW KPUCTa/I/TMYECKOIN PeLleTKO.

Cnncok ncnosib3oBaHHbIX UCTOYHUKOB

1. FabpuensaH O.C. Xumusi: yueb. ansa ctyd. npod. y4ye6. 3aBegeHmin / [abpuensH O.C.,
OctpoymoB W.I". — M., N3patenbckuin LeHTp «Akagemus» 2019.

2. MabpuensgH O.C. Xumuns B TecTax, 3agadax, ynpaxHeHusx: yyeb. nocobue gna cTya. cpea,.
npod. y4yebHbIX 3aBegeHnin — M., Apoda, 2019.

3. MabpuensiH O.C. MpaKTUKyM Mo 06LLEiA, HEOPraHNYECKON N OPraHMYecKo XMMUK: y4eo.
nocobue ans ctya. cped. npod. y4eb. 3aBedeHuin / MabpuensH O.C., OctpoymoB W.IM.,
Oopoteesa H.M. — M., podpa, 2019.



NabopaTopHas paboTa Ne 2

Tema: CocTaBeHMe MOAeNelt MoeKyn OpraHUYecKUX COeANHEHNIA U U3yUeHMe CTPOEHMS aTOMOB
YrneBoA0posoB.

Llenb: HayumTbCsl COCTABNATH LLAPOCTEPXKHEBbLIE MOAENN MONEKYN YrNEeBOAOPOAOB U UX TasioreHo-
MPOV3BO/HbIX MO Ha3BaHWAM BELLECTB, Pa3BMBaTb CTEPEOXMMUYECKIME NPEACTABNEHNS.

O6wme ceefeHUs
OCHOBHbI€ MOoI0XKEeHNSA TeOPUN CTPOEHUS OpraHNYecKnx coeguHeHnii A.M.bByTnepoBa:

1. ATOMbI B MO/NEKY/ax OpraHMYecknx CoeaMHEHN HaXxoasTCs He B GeCrops/Ke, a B ONpeae/eHHOM
nocneaoBaTe/lbHOCTU B COOTBETCTBUM c Ba/IEHTHOCTb!HO.
2. CBOIACTBA BELLECTB 3aBUCAT He TO/IbKO OT KaYeCTBEHHOrO0 MU KONMMYECTBEHHOrO COCTaBa, HO U OT
B3aMMHOFO  pacrosiokeHus ~ aToMoB, T. €. XUMWYECKOW  CTPYKTYpbl  BELLECTB.
3. 3Has CBOIiCTBa  BeL|ECTBA, MOXHO MpeACcKasaTb  CTPYKTYpy  3TOro  BeLecTBa.
4, 3Has  CTPYKTYpy BeLeCTBa, MOXHO NpeAckasaTb  CBOICTBA  3TOr0  BELLECTBa.
5. ATOMbI 11 FpynMnbl aTOMOB B MO/IEKY/NaxX BELLECTB OKasbIBalOT APYr Ha [Apyra B3avMHOE BUSHYE.

130Mepbl — BeLLECTBa 0JMHAKOBOr0 MOJIEKY/ISIPHOT0 COCcTaBa (01HAaKOBas MOMEKYNspHas hopmy-
Na), HO Pas3/IMYHON CTPYKTYpbI. 130Mepbl 06/1aAat0T PasHbIMU CBOMCTBAMU:
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#B opraHnyecknx CoeIMHEHNAX aTOMbl Yriiepofa Haxo4ATCA B BO36YXX/AEHHOM COCTOAHUM (2312p3).
BaneHTHOCTb yrnepoga pasHa IV, T. e. atom C cnocobeH 06pa3oBaTh YeTbIPE KOBa/IEHTHbIE CBSI3N.
#3a cUeT B3aMMHOI0 BbIpaBHMBaHWSA S- 1 P-3/1EKTPOHHbLIX 06/1aKOB B aTOMe yriepoga 0bpasytoTcs
OAMHAKOBbIe 3/1IEKTPOHHbIE 06/1aKa raHTeneobpasHoi (hopMbl, OCM KOTOPbLIX pacrnofiarakoTcsa nog yr-

nom 109°28'.



TeTpaadpHYeCKsA HANPABNEHHOGTE
oced p-opbvTaned BanNeHTHOrD CRod
aToMa YrNepons B B030yH0eHHOM COGTOAHKHHK

# ATOMbI Yr/iepofa Croco6HbI COeANHATLCA APYT C APYrOM, 06pa3ys Lienu U LMK/b:
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+ KOBaNleHTHble CBA3N MeX/y aTOMaMu yriepoa 06pasyroTcs 3a CUeT NepeKpbIBaHNs 3M1eKTPOHHbIX
06/1aK0B TPeX BWAO0B rM6puansaLm — sp, sp° u sp.
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* [1ns NOHMMaHMsA CBOCTB MONEKY/bl HEOO6XOAMMO YUMUTLIBATL BCE aTOMbl, COCEACTBYHOLLME C
KaX[1bIM aToMOM C. ATOM Yrnepoaa, CBs3aHHbIA C OAHUM aTOMOM Yr/iepo/a, HasbIBatoT nep-
BMYHbIM, aTOM, CBA3aHHbIVi C BYMS| aTOMaMy Yrnepoa, — BTOPUYHBIM, C TPeMS — TPeTUY-
HbIM, a C YeTbIPbMsl — Ye TBEPTWUYHbIM. [1epBUYHbIE, BTOPUYHBIE, TPETUYHBIE 1 YETBEPTNY-

Hble aTOMbI YT/1epoAa MOXHO pasfinyaTh TaKXKe Mo CTENEHU HaCbILLEHHOCTY aTOMOB YT/iepoAa
aToMaMmu BOAOPO/A.

OGopyoBaHVe U MaTepuasbi

Habop LBETHbIX LLAPOB 1 CTEPXKHEN (MnacTmacca) Ans MOAENNPOBaHNS, TabnnLbl «AnKaHbl», «An-
KeHbI», «ANKUHbI».
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MopsaoK BbINOMHEHUS PAGOThI

CobpaTb LUApOCTEPXKHEBbIE MOAENN MOJEKY: MeTaH, LMKIOMNponaH. 3apucoBatb MOZENN.
3anucatb CTPYKTYpHble (DOPMY/ibl, YKasaTb [AJIMHY CBA3M, B3aVIMHOE BAUSHWE aTOMOB, Mpej-
CKasaTb CBOCTBA POAOHAYa/IbHUKOB FOMONOTMYECKNX PSAO0B.

UTo 03HayatoT NpeaIoXKeHHbIe PUCYHKM NPOCTPAHCTBEHHbIX (DOPMYN H-NeHTaHa? B uem cyTb
pasnnuMs NOHATUIN «KOH(OPMaLMSA» N «KOH(UTypaumus»? Kakoe COCTOSiHME MONEKY/bl Hau-
6onee ycTON4MBO, NOYeMy?

1& 1?’ y ] t‘is l
% ok 8-
O o | ; 3 _ji i ?/.
'Z_.T-.?i_.-'-" T @_ L -

{
&)

[MoCTPOMTL LLIAPOCTEPXKHEBYHD MOAeNb neHTeH-1. Kakas n3 cBAselr C-H 6GyaeT akTuBHee
y4yacTBOBaTb B peakuun raloreHnpoBaHus, novemy? 3unucatb CTPYKTYPHYIO (hopmyny U
yKaszaTb CABWI 3/1IeKTPOHHOM MMIOTHOCTM. 3aMecTUTb B MOAENM aTOM BOLOPOAa Ha aToMm
X/iopa. 3apvcoBaTb MOfefNb, 3anucatb CTPYKTYPHYHO qopmyny. [laTb Ha3BaHMe BeLLECTBY.
OO6BACHUTB, Kak ByAeT BNMATbL aTOM X/lopa Ha Aa/lbHelLLee 3aMeLLeHre aTOMOB BOLOPOAA.
[MocTpouTb MOAENb MOJEKY bl MEHTUH-2, 3apMUCOBaTh. [1OCTPONTL BCEBO3MOXHbIE N30MEPbI
09 [JaHHOro COefMHeHMs, 3anncaTb CTPYKTYpPHble OPMYyNbl, AaTb Ha3BaHWe BeLLeCcTBaM.
YKaxuTe, Kakvie BULbl N30Mepun XapakTepHbl A5 BeLLeCTBa JaHHOro Kiacca.

3anonHute Tabnmuy: CTpoeHne 1 CBOCTBA Yr/1eBOLOPOLOB.

[Mpu3HaKu byTtaH byTteH-2 ByTuH-2

Knacc coeguHeHusa

PrCyHOK moaenu

CTpyKTypHas opmyna

Bug nsomepun

Bug rmbpuamsaymn

TN XMMNYECKON CBSI3M

[nvHa cBA3u

BaneHTHbIi Yron B MONeKyne

XapaKTepHbI TUM XUMUYECKOW peakLum

Uk~ wd P

dopma oTyeTa K nabopaTopHoii paboTe No 2

Homep na6opaTopHoli paboTbl

HanmeHoBaHMe nabopaTopHOA paboThl

Llenb

PeLleHWe B BME PUCYHKOB MOZAENEN, 3arncy CTPYKTYPHbIX (POpMY, 3an0/IHEHHOW Tabnunubl.
KpaTtkue nucbMeHHbIe OTBETbI Ha KOHTPO/IbHbIE BOMPOChI

Cnu1cokK 1cnosb30BaHHbIX UCTOYHMKOB
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KOHTpONbHbIE BOMPOCHI

1. Kakue Tunbl XMMUYECKOW CBA3WN BaM M3BECTHbI? Kakne 13 HUX BCTPeYatoTCA B OPraHUyecKom Xu-
MUN?

2. Kakue fBa TMna KOBa/leHTHOI CBSA3M Pa3IMyaroT Nno Crnocoby nepekpbiBaHUS 31EKTPOHHBLIX 0p6u-
Tanen?

3. Kakue opbutanu cnocobHbl 06pa3oBbIBaTh KaK G- Tak U T -CBSA3U? Kakune — TOMbKO 6 -CBA3KN?

4. Kakue npm3Haku Knaccuukaumm XMMmMYeCcKnxX peakuuii Bbl 3HaeTe? MpuseanTte KnaccumKkaumo
XUMUYECKNX PeaKkLUiA B COOTBETCTBMU C 3TUMM NPU3HAKaMMU.

5. Kak CTpoeHue aTOMOB B/IUSIET Ha XMMUYECKIME CBOCTBA BeLlecTBa? [puBegnTe Npumepsbl.

CnncokK 1cnosib30BaHHbIX MCTOYHUKOB

1. TabpuensaH O.C. Xumusi: yyeb. gnsa crtyd. npod. y4ve6. 3asegeHuin /| [abpuensH O.C.,
OctpoymoB W.I". — M., N3paTenbckuin ueHTp «Akagemus» 2019.

2. MabpuensH O.C. Xumus B Tectax, 3afaqax, ynpaxHeHusx: y4ed. nocobve gns ctyq. cpeg.
npod). yuebHbIX 3aBegeHnin — M., Apoda, 2019.

3. MabpuensH O.C. MpakTuKyM Mo 06LLeil, HEOPraHNYeCKOn U OPraHNYeCcKo XMmumn: y4eo.
nocobve Aans cTyd. cped. npod). y4yeb. 3aBegeHwin / [abpuensH O.C., Octpoymos W.I'.,
Jopoeesa H.M. — M., Opoda, 2019.
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Cnu1coK MCnonb30BaHHOW NUTEPaTYpbI
OcHoBHas

1. TabpuensaH O.C. Xumusi: yyeb. gnsa crtyd. npod. y4ve6. 3asegeHuin /| [abpuensH O.C.,
OctpoymoB W.I". — M., N3paTenbckuin ueHTp «Akagemus» 2019.

2. MabpuensH O.C. Xumunsa B TecTax, 3afayax, ynpaxkHeHusx: yuyeb. nocobue ana cTyad. cpea.
npod). yuebHbIX 3aBegeHnin — M., Apoda, 2019.

3. MabpuensH O.C. MpakTuKyM Mo 06LLeil, HEOPraHNMYeCKOn U OPraHNYecKo XMmumn: y4eo.
nocobve Aans cTyd. cped. npod). y4eb. 3aBepeHwin / abpuensH O.C., OctpoymoB W.I.,
Jopoeesa H.M. — M., Opoda, 2019.

JononHuTenbHas
http://www.chemistry.ssu.samara.ru/
http://lyceuml.ssu.runnet.ru/~vdovina/sod.html
http://fns.nspu.ru/resurs/nat
http://school-collection.edu.ru/collection
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