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MeToamyeckme pekoMeHgaummn paspaboTaHbl Ha OCHOBe PefepasibHOro rocyapcTBeHHOro 06paso-
BaTeNbHOro crtaHgapta (ganee ®rOC) no cneumanbHOCTAM CpefHero NpogeccnoHanbHOro 06paso-
BaHusA ganee (CMO) ansa cneumansHoctelt CKMu3d @Oy BO CI'TY umeHn [MarapuHa HO.A.

09.02.07 VH®hopMaLMOHHbIE CUCTEMbI 1 NPOrpamMmMupoBaHune

09.02.06 CeTeBoli 1 CUCTEMHbIV alMUHUCTPATOP

15.02.08 TexHonorna malMHOCTPOEHMA

15.02.14 OcHalleHue cpefcTBamn aBToOMaTU3aLMN TEXHONOTMYECKUX MPOL,ECCOB 1 NPOU3BOACTB
(no oTtpacnsam)

15.02.12 MoHTaX, TeEXHUYECKOe 06C/y>KMBaHNe MPOMbILLIEHHOr0 060pyA0BaHUA (N0 OTpac/Ism)
27.02.07 YnpaeneHve ka4eCTBOM MPOAYKLMK, MPOLECCOB 1 YCAYr (M0 OTPacniam).

13.02.11 TexHMYecKasa akcnayaraums n 06Cny>XmMBaHNe 3NeKTPUYECKONO0 U 3/1IeKTPOMEXAHNYECKOro
o06opyaoBaHus

13.02.07 3SnekTpocHabxeHune (No oTpacsnsm)

[laHHOe noco6ue He COAEPXUT CBEfEeHWUs 3KCTPEMUCTCKOrO XapakKTepa U He HEceT TeppopucTuYe-
CKYI0 yrpo3y.

Pa3paboTunk: YepHbiwosa ipuHa AHaTONbEBHA, NPenoaBaTe/ib BbICLLIEN KBIM(UKALNOHHOM
KaTeropuv CKMun3 ®I'e0OY BO CI'TY umeHn [rarapuHa HO.A.
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[MossicHUTENbHAS 3anncKa

MeToanyeckme pekoMeHZauum Mo BbIMOMHEHUIO NabopaTopHbIX PaboT Mo AUCLMNINHE
«XUMUS» NpeAHasHadeHa And peannsaumn PefgepanbHOr0 rocygapCTBEHHOrO 06pa3oBaTe/lbHOro
cTaHAapTa Mo creynanbHOCTAM CpefHero npoeccnoHanbLHOro obpasosaHus (ganee — Cro)

09.02.07 WVH®hopMaLMOHHbIE CUCTEMbI 1 NPOrpamMmMuUpoBaHmne

09.02.06 CeTeBoli 1 CUCTEMHbIV aflMUHUCTPATOP

15.02.08 TexHonorna malMHOCTPOEHMA

15.02.14 OcHalleHue cpefcTBamMn aBTOMaTU3aLUN TEXHONOTMYECKUX MPOLECCOB N NPOU3BOACTB
(no oTtpacnsam)

15.02.12 MoHTaX, TeEXHUYeCKoe 06C/y>KMBaHNe MPOMbILLIEHHOr0 060pyA0BaHUA (N0 OTpac/ism)
27.02.07 YnpaeneHve Ka4eCTBOM NPOAYKL MK, MPOLECCOB U ycnyr (N0 0Tpac/nsam).

13.02.11 TexHWYecKasa aKcnayataums 1 06Cny>XXnBaHMe 3NeKTPUYECKOrO U 3/IEKTPOMEXAHNYECKOTrO
06opyaoBaHus

13.02.07 3neKkTpocHabxeHune (No oTpacsnsm)

YuebHast gucumnanHa «Xummus» aBaseTca o6lieobpasoBaTeibHON. MpenogaBaHue AucLMN-
NNHbI UMEET MPaKTUYECKYH HanpaBfeHHOCTb, U NPOBOAUTLCA B TECHONM B3aMMOCBSA3M C APYrUMU
0611e06pa3oBaTe/lbHbIMY  AUCLANIMHAMU.

[ns 3aKpenneHns TeOpPeTUYECKNX 3HAHMI 1 NPUOGPETEHNS HEOOXOAMMBIX NPAKTUYECKNX Ha-
BbIKOB M YMEHMI MPOrpammoii ANCUMNAnHbI NpeaycMaTpyBaeTcs NpoBefeHne N1abopaTopHbIX paboT
B 06beME 4 yaca.



MepeyeHb nabopaTopHbIX paboT

Tema Yacsbl 3afiaHne Bup pedatensHoCcTu
Paszgen 1. O6Las 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. OpraHn4yeckaa XMmMUA. 2
Tema 2.1 2 CocTaBneHvie mogenein monekyn | JlabopaTopHas pa-
OCHOBHbIe NMOHATUSA OpPraHNYecKou OpraHMyecknx CoeaHeHNn n 6ota Ne 2
XVMUW 1 TEOPUSA CTPOEHUSA OPraHn- N3y4yeHne CTPOEHNSA aTOMOB Yr/e-
YECKUX COeLMHEHWIA. BOAOPOAO0B
Bcero no nnaHy 4




NabopaTopHas pa6ota Nel

Tema: CTpoeHMe aTOMOB. MoenMpoBaHne KPUCTIIMUYECKMX PELLETOK
HEOPraHNYECKNX COEAVHEHWIA.

Llenb: MoBTOpPUTL M 3aKpenuUTb 3aKOHOMEPHOCTW MOBEAEHUA 3/1IEKTPOHOB B aTOMe, UX Ayasiu3M, No-
HATKA 06 OpOUTANAX N KBAHTOBBIX UMCNaX, XapaKTEPU3YHOLLMX COCTOSHME 3/IEKTPOHA B aTOMe, 3aKO0-
HOMEPHOCTM pacnpefeneHns 3M1eKTPOHOB Mo OpbuTansiM 1 B3aMMOCBA3b MX CO CTPYKTYPOW nepuo-
[INYECKOWA CUCTEMbI XUMUNYECKNX 3/1EMEHTOB (MCX3) 0..MeHpeneesa.

O6wme ceefeHUs

SNeKTPOHbI B aTOMax 061a4atoT pasnnyHbIM 3arnacoM 3Heprumn U 4BONCTBEHHON NPUPOSOIA.
3T0 MaTepuaibHbIe YaCTULbI C OUYEHb HE3HAYMTE/IbHON MAcCoM, U OLHOBPEMEHHO UX NPeLCTaBNfIOT
KaK 3/1eKTPOMarHuTHbIe BO/IHbI C ONpPefeIeHHON YacTOTOW KosiebaHW. DNeKTPOHbI HAXOAATCS INLLb
B OMpefe/ieHHbIX KBAHTOBbIX COCTOAHUAX (KBAHT — MOPLMA 3HEPrumn), COOTBETCTBYHOLLMX 3HAYEHUAM
3Heprum cessm ¢ sapom. CornacHo Teopuy M.TaHKa cnycKaHue 3M1eKTPOMarHUTHBIX BOJH He He-
MpepbIBHO. ATOMbI MOT/IOLAKT Y UCMYCKAKOT 3HEPIUI0 NOPLUAMU — KBaHTaMW. BCsi COBOKYMHOCTb
C/TOXKHBIX [ABVXXEHWNIA 3/1EKTPOHA B aTOME OMUCHIBAETCA YeTbIPbMSA KBAHTOBLIMW YMCNAMW: [/1aBHbIM
N, NOB0YHBIM |, MArHUTHLIM M W CMIMHOBLIM S.

["NaBHOe KBaHT OBOE YMC/0 N ONpPefeNiseT SHEPrnt0 3M1IEKTPOHA Ha JaHHON OpbuTann 1 CTeneHb
yfaneHuns ot agpa. 3HadeHms n = 1, 2, 3... 0603Ha4atoT 3NEKTPOHHbIE cnou: 1-i (n = 1) - K,
2-n(n=2)-Lwnpanee—M, N, O, P, Q.

Mo6oyHoe (opbuTanbHOE) KBaHTOBOE YMC/o | npuHMMaeT 3HadveHns ot 0 4o

n — 1. OHo onpegenseT popmy aToMHOK opbuTanu. Mpu | = 0, He3aBUCUMO OT N, — chepryeckas
(hopma (s-opbuTans); npu | = 1 — raHTeneobpasHas gopma

(p-op6uTtans); npu | = 2 — dhbopma Po3eTKM UK CNOXKHOW raHTenun (d-opbuTans).

MarHnTHoe KBaHT0BOe YMC/I0 M OnpeaenseT NoN0XKeHNe aTOMHON opbuTasn B NPOCTPaHCTBE OT-
HOCUTE/IbHO BHELUHEr0 MarHMTHOMO W/ 3M1IEKTPUYECKOTO NoNs. Kaxaomy 3HaveHuto | cooTBeTCTBY-
et 2l + 1 3HauyeHunit m (o1 =l go +l).

CnnHOBOE KBAHTOBOE YMC/IO S OTPaXKaeT COOCTBEHHbI MOMEHT KOMIMYECTBA ABVKEHUS 3/1EKTPOHA.
OHO MOXeT NpuHUMaTh ABa 3HadeHus: +1/2 nnun -1/2.

MpaBunno KneykoBcKoro. MNopagoK 3ano/iHeHUA 3HEPTreTUYECKNX COCTOSIHWIA onpepenaeTca CTpemM-
NleHnemM atoMma K MUHMMa/lbHOMY 3Ha4€HUIO CyMMbI I1TaBHOIo U NO60YHOr0 KBaHTOBbIX YMCEN, npun-
YeM B npepenax (pVIKCI/IpOBaHHOI'O 3HayeHuA n + | B NepByro o4epenb 3an0/THAKTCA COCTOAHUA, OT-
Be4valoLne MMHMMa/1IbHbIM 3Ha4Y€HUAM N.

Mpumep. PaccMOTpeTb NprMeHeHe npasusia KneuykoBCKOro A/is onpeseneHns pacnpeseneHuns
3/1eKTPOHOB M0 opbuTansam B atoMax kanms (Z = 19) n ckaHgus (Z = 21).

PewieHue
Mpu pacnpefeneHnmn 3NeKTPOHOB N0 OpbMTansM B aTOMe Ka/vs, COOTBETCTBEHHO npasuny Kneu-
KOBCKOr0, MpefnoyTeHne 0TAaeTca opbutann 4s, T. K. Cymma KBaHTOBbIX uncen n + | pasHa 4 + 0 =4
(ecnn cpaBHMTL € opbuTanbto 3d, Ton + 1 = 3 + 2 = 5). Opbutans 4s UMeeT MeHbLLEe 3HadeHne N + .
[MoaToMy 3N1eKTPOHHasA hopMyna Kaiuns:

15°25%2p®3s23p°®3d°4s’.
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MpeaLwecTBYOLLMIA CKaHANIO 3NEMEHT KanbLmil (Z = 20) nMeeT cneaytoLlee pacnpeaeneHne anek-
TPOHOB MO Op6UTANISIM:

15°25%2p°®3s23p°®3d°4s?.

N3 opbutanen 3d (n+1=3+2=5)un4dp (n+1=4+1=5) npun pacnpeieneHnmn 3NeKTPOHOB B aTo-
Me Sc 0TAaeTca npeanoyTeHne opouTanm 3d, Kak MMEHLLEN MUHMabHOE 3HauYeHre n = 3 Npu oaun-
HaKOBbIX CyMMax KBaHTOBbIX uncen n + | = 5. 3neKTpoHHas popmyna aToma CKaHAN:

15°25%2p°®3s%3p°3d*4s?.
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TBepAble BelecTBa, Kak MpaBu/o, UMEKT KPUCTaNInYeckoe CTpoeHne. OHO XapakTepu3yeTcs
npaBW/bHbIM PAcMoIOKeHWEM YacTuL, B CTPOro OMNpefesieHHbIX TOYKax npoctpaHcTea. Mpu mbic-
NEHHOM COeIMHEHUM 3TUX TOYEK MepeceKaroLMMMCa MPAMbIMUA IMHUAMIU 00pasyeTcs NPOCTPaHCT-
BEHHbIN KapKac, KOTOPbIA Ha3blBalOT KPUCTa/I/TMYECKON PELLETKONA.

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-
nebatenbHble ABWKeHUA. C MOBbILEHVWEM TeMnepaTypbl aMnaMTyga KonebaHuidi BO3pacTaeT, uTo
NPOSIBNAETCA B TEM/I0BOM pacluMpeHun Ten. B 3aBMCKHMOCTM OT BMAa YacCTuML, U XapakKTepa CBsi3U
MEXAY HAMW Pa3nnyaroT YeTbipe Tna KPUCTIMYECKMX PELLETOK: MOHHbIE, aTOMHbIE, MOMIEKYNSAP-



Hble N MeTa/IINYecKne. Kpuctanimyeckue pelleTkn, CocTosawme U3 MOHOB, HasblBakOTCA NOHHBLIMMU.

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

KpucTannmnyeckme pelleTKn, B Y3nax KOTOPbIX HaxoAAaTcs OTAeNbHble aTOMbl, Ha3blBalOT-
Cl aTOMHbIMU. ATOMbI B TaK/X PELLIETKaX COeAVMHEHbI MeX/y CO60I MPOYHLIMU KOB/IEHTHLIMU CBSi-
39Mu. TpYMepPOM MOXET CNYXWUTb anma3 - ofjHa U3 MoauduKaumnii yrnepoga. Anmas COCTOUT U3
aTOMOB Yr/iepo/ia, KaX/bli1 M3 KOTOPbIX CBA3aH C YeTbIPbMSi COCEAHUMMN aTOMaMM.

!‘-.li\lli_' NI ECRSE PeTETR:S

KoopayHaLMoHHOe Y1C/o Yriepoa B anvase 4 A

Kpuctannnyeckme pelleTku, CoCToswwme n3 Monekysn (MOMISPHbIX U HEMOMSAPHbIX), Ha3blBatOT-
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 cuctema XUMUYECKNX 3/1eMeHTOB O.N.MeHpeneesa, Mozenu
s-, p-, d-, f-opbuTaneii, Tabnuua pacnpeaeneHns 3NeKTPOHOB NO KBAHTOBLIM YPOBHSAM, CXema nopsf-
Ka 3ano/IHeHUS 3NEKTPOHHbIX OpbuTaneid; Habopbl MoAeNei Ana COCTaBNEHNS KPUCTaNIMYECKUX pe-
LLETOK, NPMMepbl MOAENEN pasHbIX KPUCTANINYECKMX PELLETOK.



MopsaoK BbINOMHEHUS PAGOThI

1. Ha ocHOBaHMM NONOXEHMSA XUMUYECKNX 3N1EMEHTOB B NCX3 1 3aKOHOMEPHOCTEN pacnpeaeneHuns
3N1EKTPOHOB M0 OPOMTaNsAIM PaCCMOTPETb U 3anMcaTb 0COOEHHOCTY 3/1EKTPOHHOIN CTPYKTYpbI:

a) atoma Kasbums Ca;

6) atoma xenesa Fe.

2.I'pnBecTn NpYMepbI 1 3anmcartb CXeMbl CTPOEHNA aTOMOB 3/1EMEHTOB MasibIX Y 60/bLUMX NEPUOLOB
(no gBa npumepa).

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

4. Co3fatb NPOCTPAHCTBEHHbIE MOAE/IN MOJEKY/ BELECTB OCHOBHbIX K/1aCCOB HEOPraHWYeCcKou Xu-
mun: cynbat HaTpus Na SO, , xnopug Hatpusa NaCl, cynbgat 6apus BaSO,, cynbgar anomMmHus
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,O, cepoBosopoaHas kucnota H,S, conaHasa kucnota HCI, xnopHas Kucno-
Ta HCIO,, a3oTHas kucnota HNO3, 60pHas kucnota HzBOs, rugpokeng Hatpus NaOH, rugpokemg,
6apus Ba(OH),, rugpokcng antommHng Al(OH)s, ruapokens xxenesa (111) Fe(OH)s, rugpokeng, xene-
3a (I1) Fe(OH),. 3apucosatb ¥ nognucartb CXembl.

dopma oTyeTa K nabopatopHoin pabote No 1

Homep nabopaTopHoli paboThbl

HanmeHoBaHMe nabopaTopHO paboThbl

Llenb

PeLleHve B BUe 3anmcaHHbIX CXeM CTPOEHMS aTOMOB, CXeM MPOCTPaHCTBEHHbLIX MOZeNei
MOJIEKYNT BELLECTB OCHOBHbIX K/1TACCOB HEOPraHWYeCKOW XUMUN.

KpaTtkue nucbMeHHbIe OTBETbI Ha KOHTPO/IbHbIE BOMPOChI

Cnu1cokK 1cnosb30BaHHbIX UCTOYHUKOB

Pwnh e

o o

KOHTpONbHbIE BOMPOCHI

1. B yem 3aknto4yaeTcsi 0CO6EHHOCTb 3anoIHEHNSA 3/IEKTPOHAMU 3HEPTeTUYECKUX C/OEB Y ae-
MEHTOB NO6OYHBIX NOArpynn MepruoanYecKoin CUCTEMbI XUMMUYECKMX 3/1IEMEHTOB
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. Xumms: yyeb. ana ctyg. npod. y4yeb. 3aBegeHuin /| [abpuensH O.C.,
OctpoymoB W.I". — M., N3patenbCkuin LeHTp «Akagemus» 2019.

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

3. MabpuensiH O.C. MNMpaKTMKyM Mo 06LLEi, HEOPraHNYECKON M OpraHNYecKon Xumum: yueo.
nocobue ans ctya. cped. npod. y4eb. 3aBedeHuin / MabpuensH O.C., OctpoymoB W.IM.,
Jopoteesa H.M. — M., podpa, 2019.



JNabopaTopHas pa6oTta Ne 2

Tema: CocTaBeH1e MOAeNelt MoeKyn OpraHUYecKUX COeANHEHNIA U U3yUeHMe CTPOEHMS aTOMOB

yreBo0PO/0B.

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

O6wme ceefeHUs

OCHOBHbIe MoI0XKEeHUSA TeOPUN CTPOEHUS OpraHNYecKnxX coeguHeHnin A.M.bByTnepoBa:

1. ATOMbI B MO/IEKY/IaX OPraHNYeCKUX COeUHEHNIA HAXOAATCS He B GECTOPsiAKE, a B ONpeaeneHHo
nocneaoBaTeNlbHOCTH B COOTBETCTBMU C Ba/IEHTHOCTbIO.
2. CBOIACTBa BELLECTB 3aBUCAT He TO/MbKO OT KaYeCTBEHHOrO M KOMIMYECTBEHHOrO COCTaBa, HO U OT
B3aVIMHOIO  pacrofioXeHuss  aToMoB, T. €.  XWMWYECKOW  CTPYKTYpbl  BELLECTB.

3.
4.

3Has  CBOICTBA  BeL|ECTBA, MOXHO MpeACKasaTb  CTPYKTYpy  3TOro  BeLecTBa.
3Has  CTPYKTYpy BeLUecTBa, MOXHO MpeAckasaTb  CBOWCTBA  9TOr0  BeLUECTBa.

5. ATOMbI 1 TPYNMbl aTOMOB B MO/IEKY/aX BELLECTB 0Ka3bIBalOT APYr Ha Apyra B3aMMHOe B/IMSIHME.

130Mepbl — BeLLECTBa 0JMHAKOBOr0 MOJIEKY/ISIPHOT0 COCcTaBa (01HAaKOBas MOMEKYNspHas hopmy-
Na), HO Pas/IMYHON CTPYKTYpbI. 130Mepbl 06/1aAat0T PasHbIMU CBOMCTBAMU:
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#B opraHnyecknx CoeIMHEHNAX aTOMbI Yrniepoja Haxo4ATCA B BO36YXX/AEHHOM COCTOAHMM (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 061aKa raHTeneobpasHoi (hopMbl, OCM KOTOPbIX pacrnofiaraloTcs nog yr-

nom 109°28'.
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TeTpaadpHYeCKsA HANPABNEHHOGTE
oced p-opbvTaned BanNeHTHOrD CRod
aToMa YrNepons B B030yH0eHHOM COGTOAHKHHK

# ATOMbI Yr/iepofa Croco6HbI COEANHSATLECS APYT C APYroM, 06pa3ys Lienn n LMKNbI:
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+ KOBaNleHTHble CBA3N MeX/y aTOMaMu yriepoa 06pasyroTcs 3a CUeT NepeKpbIBaHNs 3M1eKTPOHHbIX
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* [1ns NOHMMaHMsA CBOCTB MONEKY/bl HEOO6XOAMMO YUMUTLIBATL BCE aTOMbl, COCEACTBYHOLLME C
KaXX/1bIM aToMOM C. ATOM Yrnepoaa, CB3aHHbIN C OAHNM aTOMOM Yr/iepo/a, HasbIBatoT nep-
BMYHbIM, aTOM, CBA3aHHbIVA C BYMS| aTOMaMy Yrnepoa, — BTOPUYHbIM, C TPeMS — TPeTUY-
HbIM, a C YeTbIPbMsl — Ye TBEPTWUYHbIM. [1epBUYHbIE, BTOPUYHBIE, TPETUYHBIE 1 YETBEPTNY-

Hble aTOMbI YTIepoAa MOXHO pa3ninyaTh TaKXKe Mo CTEMNEHU HaCbILLEHHOCTM aTOMOB Yriepoga
aToMaMmu BOAOPO/A.

OGopyoBaHVe U MaTepuasbi

Habop LBETHbIX LLAPOB ¥ CTEPXKHEN (MnacTmacca) Ans MoOAENNPOBaHNS, TabnunLbl «AnKaHbl», «An-
KeHbI», «ANKUHbI».
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MopsaoK BbINOMHEHUS PAGOThI

CobpaTb LUApOCTEPXKHEBbIE MOAEN MOJEKYN: METaH, LMKIOMNPonaH. 3apncoBaTb MOAE/N.
3anucatb CTPYKTYpHble (DOPMY/ibl, YKasaTb [AJIMHY CBA3M, B3aIMHOE BUSHWE aTOMOB, Npej-
CKasaTb CBOCTBA POAOHAYa/IbHUKOB FOMONOTMYECKNX PSAO0B.

UTo 03HayatoT NpeaIoXKeHHbIe PUCYHKM NPOCTPAHCTBEHHbIX (DOPMYN H-NeHTaHa? B uem cyTb
pasnnuMs NOHATUIA «KOH(OPMALMSA» N «KOH(UTypauus»? Kakoe COCTOSIHME MOJEKY bl Hau-
6onee ycTON4MBO, NOYeMy?
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[MoCTPOMTL LLIAPOCTEPXKHEBYHD MOAeNb nNeHTeH-1. Kakas n3 cBA3elr C-H 6GyaeT akTuBHee
y4yacTBOBaTb B peakuun raloreHnpoBaHus, novemy? 3unucatb CTPYKTYPHYIO (hopmyny U
yKaszaTb CABUI 3/1eKTPOHHOM MAOTHOCTU. 3aMecTUTb B MOAENM aTOM BOAOPOAa 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.
[MocTponTb MOAENb MOJEKY bl MEHTUH-2, 3ap1UCcoBaTh. [1OCTPONTL BCEBO3MOXHbIE N30MEPbI
NS [JaHHOr0 COeAMHEHMs, 3anncaTb CTPYKTYpHble (hopMyfibl, JaTb Ha3BaHWe BeLecTBaM.
YKaxuTe, Kakvie BULbl N30Mepun XapakTepHbl A5 BeLLeCTBa JaHHOro Kiacca.

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

[Mpr3HaKn 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

Cnu1cok 1cnosb30BaHHbIX UCTOYHUKOB
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KOHTpONbHbIE BOMPOCHI

1. Kakue Tunbl XMMUYECKOW CBA3WN BaM M3BECTHbI? Kakne 13 HUX BCTPEeYaroTCs B OPraHNYeckom 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 npr3Haku Knaccuukaumm XMMUYeCcKnX peakumii Bol 3HaeTe? MNpuBeamTe Knaccuukayuio
XUMUYECKNX PeaKkLUiA B COOTBETCTBMU C 3TUMM NPU3HAKaMMU.

5. Kak cTpoeHue aTOMOB B/IMSIET Ha XMMWNYECKIE CBONCTBA BeLecTBa? [Mpuseante NpumMepsl.

CnncokK 1cnosib30BaHHbIX MCTOYHUKOB

1. FabpuenaH O.C. Xumus: yyeb. ana ctyd. npod. yue6. 3aBegeHwin /| [abpuensH O.C.,
OctpoymoB W.I". — M., N3paTenbckuin ueHTp «Akagemus» 2019.

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

3. MabpuensH O.C. MpakTUKyM Mo 06LLEeN, HEOPraHNYECKON N OPraHUYEeCKOn XUMUK: y4deb.
nocobve Aans cTyd. cped. npod). y4yeb. 3aBegeHwin / [abpuensH O.C., Octpoymos W.I'.,
Jopomeesa H.M. — M., Opoda, 2019.
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Cnu1coK MCnonb30BaHHOW NUTEPaTYpbI
OcHoBHas

1. TabpuensaH O.C. Xumus: yyeb. gns crtyd. npod. yveb. 3aBegeHuin /| [abpuensH O.C.,
OctpoymoB W.I". — M., N3paTenbckuin ueHTp «Akagemms» 2019.

2. MabpuensH O.C. Xumusa B TecTax, 3afadax, ynpaxHeHusx: yueb. 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). y4yeb. 3aBegeHwin / TabpuensH O.C., Octpoymos 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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