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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumnnuubl: ChopmmpoBaTh KOMNeTeHUMM obyYatoLLerocsi B 06r1acti UICNonb3oBaHMs 3HaHWIA O CTPOEHUN
BELLIECTBA, MPUPOAE XUMMNYECKOW CBA3M B PA3NNYHbIX KIaccax XMMUYECKUX COeQMHEHWI A5 MOHMMaHNsSl CBOMCTB MaTepuarnos
N MeXaHn3Me XMMUYECKUX NPOLECCOoB, ANd peLleHna npodecCnoHanbHbIX 3agad.

1.2 3apgauv AMcUMNUHbI:

* paccMOTpeTb CTPOEHME BELLECTB U MPUPOAY XMMUYECKUX CBSA3EM B HUX HA OCHOBAHUW CTPOEHUSI ANEKTPOHHbIX
obonoyek aToMOB;

* pacKpbITb NPUHLMIMNBI B3aUMOLENCTBUS BELLECTB U MEXaHM3Mbl XMUYECKNX MPOLIECCOB;

* NokasaTb 0COGEHHOCTN CBOWCTB COeAUHEHUIA Pa3NNYHbIX KNaccoB

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:
MpenBaputenbHas NoAroToBKa NpeanonaraeT co3aaHue OCHOBbI ANsi POPMUPOBaHMS KOMNETEHUMI, yKa3aHHbIX B . 2,
NpY U3YYEHUN OUCLMMIIVH;

OucumnnuHa 633leyeTCF| Ha KOMMNeTeHUunsX, CdDOpMVIpOBaHHbIX Ha npeabigywmnx ypoBHAX 06pa3OBaHVIF|.

2 KOMMNETEHUWUN OBYYAIOLWWEIOCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIE TeHAECHUUN Pa3BUTUA TEXHUKM U TEXHONOrMin B obnacrtu
TexHoccepHOn 6e30MacHOCTU, U3MEepPUTENIbLHON U BbIMUCIIUTENbHON TEXHUKU, MHPOPMALIMOHHbLIX TEXHONOIMMN
npu peleHnn TUNOBbIX 3aAay B o6nacty npodeccuoHanbHOM AeATeNbLHOCTU, CBA3aHHOM C 3alUTON
OKpyXatoLlen cpeabl U obecneyeHnem 6e30NacHOCTU YenoBeKa;

3HaTb: TeopeTnveckmne OCHOBbI obLen xummm, CTpoeHune BeLlecTB, pas3rfimyHble TUMbl XUMMUYECKOWN CBA3N, TepMmognHamuyeckmne
d)yHKLI,I/II/I, no3sondwwme cyamTb O BO3MOXHOCTU NPOTEKaHNA XUMNUYECKUX NpoLeccoB; OCHOBbI KﬂaCCVId)I/IKaLI,I/II/I OpraHn4yeckKkunx
coeuHEeHuN, CTpoeHue, cnocoObl nony4yeHua n xmummn4yeckmne CBOWCTBA pPa3nnYHbIX KIiaccoB OpraHn4ecknx peaKLI,I/IIZ

YMeTb: MpoOBOAUTL pacyeTbl KOHLEHTpauuyW pacTBOPOB; OnpedensdTb TePMOAWHAMUYECKUE XaPAKTEPUCTUKM XMMUYECKMX
peakumii; NpOBOANUTL CUHTE3 U OYUCTKY BELLECTB B 1abopaTopHbIX YCIOBUSIX; UCMOMNb30BaTb XMMUYECKME 3aKOHbI, CPaBOYHbIE
JaHHble U KOMWYECTBEHHbIE COOTHOLUEHWUS OPraHWYeckMx peareHTOB B OPraHMYeckMx peakuusx Ans  pelleHus
npocheccuoHanbHbIX 3aaa4

Bnapetb: TeopeTnvyeCKkumMmmn metogamum onncaHuna CBOWCTB NPOCTbIX U CINOXHbIX BELWECTB Ha OCHOBE 3J1IEKTPOHHOIO CTPOEeHUA X
aTOMOB U MOJ10XKEeHUNA B I'Iepmo,qmquKoﬁ cucreMe XMMN4eCKnx arieMeHToB, HaBblkaMu nNnpoBeaeHnAa TMNoBOro XMMmM4ecKkoro u
d)I/I3I/IKO-XMMM‘-IeCKOFO aHanmsa ana onpepeneHuna CBOWCTB XMMUYECKUX COEAUHEHUN; SKCnepuMeHTarnbHbiIM1 MeTodaMu,
mMeTogamMu onpeneneHnda d)I/I3I/IKO-XVIMVI‘-IeCKI/IX CBOWCTB U YCTaHOBNE€HNA CTPYKTYypbl OpraHn4Yeckmnx coeuHeHun,
MeTpOJ'IOI'VI‘-IeCKOVI OUEHKM pe3yibTaToB aHannaa.




3 COAEPXAHUE OUCLUMNUHDbI

KoHTakTHas
paboTa

cp dopma

fex. | nas. | (wacw) | ToVer0
(vacol) | (vachl)

HanmeHoBaHue n cogepxaHne pasgernos, TeM U YY4eOHbIX
3aHATUN

Cemectp
(kypc onsa 3A0)

Pasgen 1. Knaccudumkaums HeopraHn4eckmnx BeLects

Tema 1. Xumus Kak Hayka O BeLlecTBax u nx
npespaLLeHnsax. Mecto XMMumn B CUCTEME E€CTECTBEHHbIX,
HayK. KpaTKkuih ICTOpUYECKMIA OYepK pa3BUTUSA
XUMM4Yeckon Hayku. Passutume xmmmm B Poccun. 3HadeHne
XUMUU B Pa3BUTUN MPOM3BOANTENBHbLIX CUIl O0OLLECTBA U B
CO34aHunKM HOBbIX MaTepunanoB. XuMmudeckas dpopma
OBWXeHMs Mmatepun. CBA3b MaTeEPUM U OBUKEHUS. O

Tema 2. QnddepeHumaumnsa n nHTerpaums XMmMmyeckmx
Hayk.

Knaccundmkaumsi HeopraHM4ecknx CoOeaNHEHUN: oKkCmabl,
OCHOBaHWS, KACIOTbI, CONW.

JlabopaTopHas paboTa "Knaccbl HeopraHM4ecKnx
coegnHeHnn".

0,5 1 15

Pasgen 2. CTpoeHue BellecTsa

Tema 3. KonnyectBeHHbIE pac4eThbl peareHToB. ATOMHas
Macca u maccoBoe 4ncno n3otonoB. OTHOCUTENbHbIE
MOJEKYNsIpHbIE MacChl BELLLECTB. YpaBHEHNE
MengeneeBa-KnanenpoHa. OnpegeneHme MonekynsapHbIx 0,5 15
Macc ra3oobpasHbix BewecTB. 3akoH ABoragpo u
cnencteme n3 Hero. Ymcno Aesoragpo. lNoHatmne "monb". 1

Tema 4. CtpoeHue Bewlectsa. CTpoeHue atoma.
WceneposaHus, npeglwecTByowmMe co3aaHunio
COBPEMEHHOW TeOpUM CTPOEHUS aToma: OTKpbITUE K
3NeKTPOHa, OTKPbITUE PaAnOakTUBHOIO pacnaja
anemeHToB. CTpoeHne atoma. Pabotbl Pe3sepdopaa no
nccneaoBaHuUIo paccesiHUs a-4acTul, BELLLeCTBaMMU.
Mogenb atoma no Pesepdopay, HECOCTOATENbHOCTL 3TOM
Moaenu.

OnTu4yeckne cnekTpbl anemMeHToB. CnekTp Bogopoaa
(cnekTpanbHble cepuun banbmepa, JlaimaHa, MNaweHa,
MdyHaa). KBaHTOBbLIV XapakTep NOrfoLweHus n

n3nyyeHuns aHepruun. YpasHeHue lNnaHka.

Teopus cTpoeHnsa atoma bopa. NMoctynatel Bopa.
MoHaTne o kBaHTOBOW MexaHuke. KopnyckynspHo-
BOITHOBas MpMpoaa 3NeKTPoHa.

YpaBHeHue e bponnsa. CooTHoweHne
HeonpeaeneHHocTel 'enseHbepra.
KBaHTOBOMEXaHM4eckoe 06bACHEHNE CTPOEHMS aToMa.
KBaHTOBbIE Uncna. ATOMHbIE opbutanu,
MHOrO3MEKTPOHHbIE aTOMbl. CTPOEHNE 3NMEKTPOHHbIX
obornoyek atomoB. MpuHumn Maynu. Mpaeuno NyHaa.
MpaBuno KneykoBckoro.

0,5 25




Tema 5. lNepnoguyeckun 3akoH [.1N.MeHgeneesa u
3NEKTPOHHOE CTpoeHne atoMoB. OTKpbITUE
nepuogmnyeckoro 3akoHa [1.1.MeHgeneesa.
Mepunogmnyeckunii 3akoH O.M1.MeHgeneeBa kak ocHOBa
pa3BUTUS eCTECTBEHHbLIX HayK. CoBpeMeHHasi
copmynmnpoBKa nepmnoandeckoro 3akoHa. lNepunogunyeckas
c/UcTeMa 31IEMEHTOB U €€ CBSI3N CO CTPOEHUEM aToma.
MocnenoBaTenbHOCTL 3aNONTHEHNS SNEKTPOHHbIX
obonoyek atomoB. CTpyKTypa Nepuognyeckon CUCTEMBI:
nepuoasbl, rpynmbl, noarpynnbl. MIameHeHne CBOMCTB B
nepuoanyeckon cucteme (BeptukanbHas,
ropu3oHTanbHasa u guaroHanoHasa aHanorum). Pagnycebl
aTOMOB U MOHOB. QHEpPrvs OHM3auMmM aToOMOB, CPOACTBO
K 3MEKTPOHY, aNeKTpooTpuLaTenbHocTb. [epcnekTmBbl
pa3BUTUS NEPUOLNYECKON CUCTEMDI.

0,5

15

Tema 6. Xummndeckasi cBA3b U CTPOEHUE MOJIEKY.
VicTtopusa passuTtusa npeacTtaBneHnin o BaneHTHOCTU U
npupoae xmmmyeckomn ceasn. KonmyectseHHble
XapaKTEPUCTMKN XUMNYECKON CBA3N: OANMHA CBA3N,
3HEpPrus CBs3n, BaneHTHbIE YITbl.

KoBaneHTHasi cBs3b. CBoMCTBa KOBANIEHTHOW CBSI3U:
HacbILLL@eMOCTb, HanpaBneHHOCTb. MeToz BaneHTHbIX
cBs3en. [IBa mexaHnama obpas3oBaHusi CBA3W.
Mbpnansaums aToMHbIX opbutanen. Tunol
rmbpuansauun. JlokannsoBaHHas 1 HENoOKannM3oBaHHas
CBSA3N.

0,5

20

Tema 7. MexmonekynsipHoe B3aMMoLencTBue.
OneKTpocTaTMyeckoe B3anmMoaencTBme Morseky .
[wncnepcnoHHoe, opMeHTaUNOHHOE N MHOYKUNOHHOE
B3anmogencTane monekyn. [JoHopHo-akLenTopHoe
B3anmopgencTene. BogopogHas cBasb. BrnvsiHne
BOOOPOAHOM CBA3WN Ha PU3NKO-XMMUYECKME CBONCTBA
BELLECTB.

15

Tema 8. KoHoeHCcupoBaHHOE COCTOSIHME BELLLECTBA.
ArperaTHoe COCTOSIHWE Kak NposiBNeHNe B3anMoaencTBUin
mMexay Yactuuamm BellecTea. Kpuctannuyeckoe
cocTosiHue BellecTBa. VIoHHas, aToMHasi U MOneKynsipHas
KpucTtannuyeckue pelueTtkn. Metannuyeckasi CBs3b.
MpoBOAHUKM, NOMYNPOBOAHMKN U OUINEKTPUKN.

0,5

10

Pasgen 3. lNpeBpalleHne BeLLlecTs

Tema 9. QHepreTnka XMMUYECKUX NPOLLECCOB.
BHYTpeHHsi 9Heprus n aHTanbnusa. OK30- 1
3HAOTEPMUYECKME peakuun. TepMOXMMYECKME
ypaBHeHus. Tennosble ahdeKTbl pasnnyHbIX MPOLECCOB.
CraHpapTHble TennoBble adhdekThl. 3akoH 'ecca u
cnencteus 3 Hero. Npumepsbl NnpuMeHeHns 3akoHa Necca
ONsi BbIYUCINEHMS TENNOT 00pa3oBaHKs BELLECTB.
SHTaNbMUNHBIX XapaKTEPUCTMK pa3fiu4HbIX MPOLECCOB
(obpasoBaHus, cropaHus n T.4.).

MoHaTne 06 sHTponun. CTaHgapTHLIE SHTPOMUN.
M3aMeHeHWe SHTpONUK B pasnmyHbIX NpoLeccax.
OHTpONUA N Nepruoamyecknin 3akoH. NoHaTne od aHeprum
'mb6ca n ee n3ameHeHne Kak Mepbl peaKkLNOHHbIN
CMOCOOHOCTW. DHTANbMUNHBIA U SHTPOMUNHBLIA PaKTOPbI
npoueccoB. TepMmoaMHammuyeckasi oLeHka BO3MOXHOCTM
npoTekaHusi npoLiecca.

0,5

20




Tema 10. Xumuyeckas KMHeTuKa.

CkopocTb peakumm. CKOpOCTb peakLmm B FOMOrE€HHbIX U
reTeporeHHblX cucteMmax. 3aBUCUMOCTbL CKOPOCTU
XUMUYECKON peakumm OT pasnunyHbiX akTopoB. 3akoH
aenicteust Macc. KoHctaHTa ckopoctu. MonekynspHoCTb U1
nopsigoK peakuun. 3aBUCUMOCTb CKOPOCTM peakuun ot
TemnepaTypsbl. [Npasuno Bant-MNodda, ypaBHeHNe
AppeHuyca. lNoHATne 06 akTMBMPOBAHHOM KOMIIIEKCE.
OHeprusa aktuBauuu. LlenHble peakummn. PaboTbl
H.H.CemeHoBa 1 H.M.OmmaHyansi. OcobeHHOoCTH
KaTanuTuyeckmx npoLeccoB. FOMOreHHbIe 1
reTeporeHHble NpoLecchl. ANeMEeHTbl TEOpUN KaTanuaa.
JlabopaTtopHasa paboTta "3aBUCMMOCTbL CKOPOCTH
XUMMYECKOM peakumm oT KOHUEeHTpaumu".

0,5

15

Tema 11. XXumun4yeckoe paBHoBecUe.

HeobpaTtumbie n obpaTtumeie npouecchl. nHammyeckoe
paBHoBecue. KoHCTaHTa paBHOBECKSI B TOMOTEHHbIX U
reteporeHHblx cucteMax. CBasb KOHCTAHTblI paBHOBECUS C
n3meHeHnem sHeprum 'Mbbca B peakumn. CmeLleHne
paBHOBECUS NPU U3MEHEHMM yCrnoBuUiA. MpuHUmMn
npotueogencTens (NpuHumn Jle-
Llatenbe).Ucnonb3oBaHue 3akOHOMEPHOCTEN
XUMUYECKON KMHETUKN U OUHAMUNYECKOro paBHOBECHS NP
COBEPLLEHCTBOBAHMUMN XUMUKO-TEXHONOMMYECKMX
MPOLIECCOB B NPOMBbILLSIEHHOCTU U TEXHOSOTUSIX.

15

Pasgen 4. [JucnepcHble cuctemMbl

Tema 12. OcHOBbI PU3UKO-XUMNYECKON TEOPUM
pacTtesopoB. CBONCTBa pacTBOPOB.

Knaccudpmkaums gucnepcHoix cuctem. ObpasoBaHue
WCTWHHBIX pacTBOPOB. 'MapaTHas Teopus pacTBOpPOB
O.W.MengeneeBa. TennoBble apdekTbl npu
pacTBopeHun. BnnsHne TemnepaTypbl HA pacTBOPMMOCTb
BeLlecTB. 3aBMCMMOCTb PpacTBOPUMOCTH ra3oB OT
OaBrieHus.

MpaBwuno NeHpu. BaanmHasa pacTBOPMMOCTb ABYX
XnakocTen. 3akoH pacnpefenennsi. HeHacbilweHHble,
HacblLLEHHbIE N NepeChILEeHHbIE pacTBOPbI.

Cnocobbl BbipaxeHusi cocTaBa pacTBOPOB.

CaolicTBa pa3baBreHHbIX pacTBOPOB HESNEKTPOSIUTOB.
Ocmoc. OcmoTudeckoe gasneHune. YpasHeHue BaHT-
lNodda. [JaBneHne HacbIWEHHOro napa pacTBopuTens
Hag pacTBopoM. 3akoH Payns. [NoBkileHne TeMmnepaTypbl
KUNEeHWs pacTBOPOB M NOHWXEHNE TemnepaTypbl UX
3amep3aHust. A6YNNOCKONUYECKNIA U KPMOCKOMUYECKNIA
MeTOAbl onpefenieHns MONeKynspHbIX Macc
pPacTBOPEHHbIX BELLECTB.

JlabopaTtopHasa pabota "lMpurotoBneHne pacTeopos
3ajaHHOWN KOHLeHTpaumun".

0,5

20




Tema 13. SnekTponuTnyeckas guccoumaumsi ¥ MOHHbIe
npoLieccsl.

Teopusa anekTponMTMYeckon anccounaumm Appenunyca.
Pornb monekyn pactBopuTtensi B npoLecce pacnaga
3MEKTPONUTOB Ha MOHbLI. [Ananekrpunyeckasi
NMPOHMLL@EMOCTb U MOHU3MPYIOLLIAs CMNOCOOHOCTb
pactBopuTens. CunbHbie 1 criabble aNeKTPonuThbI.
CrteneHb auccoumaumm. MI30TOHMYECKUA KOSPPULMEHT.
MpumeHeHne 3akoHa AENCTBYOLWMX Macc K pacTBopam
anekTponuToB. 3akoH pa3baenenuns OcTBanbaa. BnusiHme
OAHOMMEHHOrO MOHa Ha guccoumauno cnaboro
anektponuta. KoHcTaHTa guccoumaumm cnabbix
anektponuTtoB. CTyneHyaTtas auccouunauus. Kaxyuasacs
CTeneHb Anccoumnaumnm CUnbHbIX dNeKTponuToB. MNoHaTne
00 akTnBHOCTU. [oHATME 06 MOHHOW cune pacTBopa.
3aBNCUMOCTb KO3hPULMEHTA aKTUBHOCTM OT MOHHOMN
cunbl pacTBopa. NIoHHbIe peakunm.

JlabopaTtopHasa pabota "NoHHbIe peakummn”.

YcnoBusa cMeLLeHNsa MOHHbBIX paBHoBecui. [ponsseaeHna
pacTBOPMMOCTUW. DNEKTpONUTUYecKas guccoumauns
MOJIEKYNT BOAbI: MOH TMAPOKCOHUS, MIOHHOE Npon3BeaeHne
Boabl. BogopoaHbin nokasartens - pH. KncnotHo-
OCHOBHbIe nHaukaTopbl. bydepHble pacTBOpbI.

Mmpponns conen. CteneHb rmaponuaa, ee 3aBUCUMOCTb
OT KOHLIEHTpaumm u Temnepartypbl. KoHcTaHTa rugpornusa.
PasnuyHble crniydyau rugponusa. Heobpatumeln rugponuma.
CoBpeMeHHas Teopust KUCITOT U OCHOBaHMWI. [1poToHHas
Teopus. Kucnotbl n ocHoBaHus no Jlbtoucy. MNMoHatme o
XKECTKMX N MSAMKMX KUCIOTax N OCHOBaHUSX.
JlabopaTopHas pabota "Maponus conen”

0,5

15

Tema 14. OKMCNUTENBLHO-BOCCTAHOBUTESbHbLIE NPOLECCHI.
OCHOBbI 3MEKTPOXUMUMN.

BaxHenLwme oKUCNMTENn N BOCCTAaHOBUTENN.
3aBUCUMOCTb OKUCINTENbHO-BOCCTAHOBUTENNbHbIX
CBOWCTB BELLECTB OT MNOJIOXEHUSI 0OpasyoLLmMX UX
3NEeMEHTOB B nepuognyeckon cucteme. CoctaBneHune
YPaBHEHWUI OKUCINUTENbHO-BOCCTAHOBUTENbBHBIX peakLuii
(OBP). MeTogbl 3MeKTPOHHO-UOHHbIX YPaBHEHWA.
Knaccudukauyma OBP: mexmonekynspHsble,
ONCNPONOPLIMOHMPOBAHUS U BHYTPU-MOJSIEKYTISIPHbIE.
MpumeHeHne BOCCTaHOBUTENEN N OKUCIIUTENEN ANd
KpalleHusi KyOOBbIMWN KpacuTensiMm 1 B NpOM3BOACTBE
BOJTOKOH.

[ManbBaHn4eckne anemeHTbl. BogopoaHbln anekTpos.
CTaHgapTHbIE OKUCNUTENbHO-BOCCTAHOBUTENbHbLIE
noteHumansl. Anekrtpoaswxyasn cuna (34C)
ranbBaHU4YeCcKoro anemMmeHTa. Micnonb3oBaHue
OKNCINUTENbHO-BOCCTAHOBUTENbHbLIX NOTEHLMAMNOB ANs
npeackasaHms BO3MOXHOCTU npoTekaHust OBP.
OneKTpoaHble NOTEHUManbl MeTasnmnoB.

3aBUCUMOCTb OKUCINTENBbHO-BOCCTAHOBUTENNbHbIX
MOTEHLMArNoB OT KOHLEHTpaUUn peareHToB. Y paBHEHME
HepHcrTa.

OneKTponm3 Kak OKUCIUTENbHO-BOCCTAHOBUTENBHbIN
npouecc. ONeKTpPonM3 pacniaBoB U BOOAHbIX paCTBOPOB.
Mony4yeHne rmnoxnopuTa HaTpus Npu 3NeKTponmse
pactesopa NaCl.

Koppo3usi MeTannoB, METOAbI 3aLLMThI OT Hee.
JlabopaTopHas pabota "OkncnmrenbHo-
BOCCTaHOBUTENbHbLIE peakumn”.

0,5

16




Tema 15. KomnnekcHble coeanHeHus.
KoopauHaunoHHas Teopust A.BepHepa u ee passutue.
KomnnekcoobpasoBaternb, NuraHibl, KOOPAUHALMOHHOE
4YMCNo KomMekcoobpasoBaTens, KOOpAMHALMOHHAs
€MKOCTb NuraHaa. BHyTpeHHsS 1 BHeLHsSa cdepa
KOMMJIEKCHOIO COEANHEHNS.

O6ume cBONCTBA KOMIMIEKCHbIX COeANHEHUI, NX
Knaccudpmkauusa n HomeHknaTtypa. somepusa
KOMMMEKCHbIX coeanHeHui. BzaumHoe BnusaHne
nuraHgoB. 3aKOHOMEPHOCTb TPAHCBANSHUS NO

N.N.YepHsaeBy. XenaTHble coeanHEHNS, X 0COBEHHOCTb.

O6bsacHeHne obpasoBaHNA N CTPOEHMS KOMMIIEKCOB C
NMOMOLLIbIO 3MEKTPOCTATUYECKUX NPEACTABIEHNA.
KBaHTOBOMEXaHNYECKME METOAbI TPAKTOBKM XMMUYECKON
CBS13M B KOMMJIEKCHbIX COeAnHeHUsIX. MeTog BaneHTHbIX
cBszen. BHelHee n BHyTprMopOuTanbHble KOMMEKCHI.
MoHsATME O Teopum KpucTannmyeckoro nons. BaanmHoe
pacno-oXeHne NMraHaoB 1 aTOMHbIX opbutanen
KoMnnekcoobpa3oBaTens B OKTasapnyeCcKoM U
TeTpasgpuyecKoM Mnorse NMraHgoB: CrEeKTPOXUMUYECKUN
psig nuraHaoB. BeICOKO- 1 HU3KOCMUHOBLIE KOMIMMEKCH.
Okpacka komnnekcoB. Bknag [.M.MeHaeneesa,
J1.A.MyraeBa, V. .YepHsaesa, A.A.lpuHbepra, tO.H.
KyKyLLK1MHa B XMMWIO KOMMIEKCHBIX COEAMHEHWI.
Onccoumaumsa KOMNIEKCHbIX coeanHeHnA. KoHcTaHTa
HEeCTOMKOCTM KOMMIIEKCHOro MoHa: cTyneHyartas un obuias
KOHCTaHTa. ®akTophbl, BNUSAIOLWME HA YCTONYMBOCTb.
JTabopaTopHasi paboTa "KomnnekcHble coeanHeHms".

0,5
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Pasgen 5. TeopeTuyeckne OCHOBbI OPraHMYeCcKon XMmMmm

Tema 16. lNpegmeT opraHn4ecKon Xummm mn
Knaccudukaums opraHM4eckux coeAMHeHUn

MpeameT opraHu4deckon xummn. OCHOBHbIE ChipbEBbIE
WCTOYHMKUN NOMNyYEeHUs1 OPraHNYeCckux CoOeANHEHNN.
BaxHewnLume oTpacnm SKOHOMUKN, CBA3aHHbIE C
nony4eHvem, nepepaboTkomn n notpebneHnem
opraHm4eckux BelecTB. MeToapl BblAENEHUS U O4YUCTKN
OpraHN4YeCcKnX CoOeaNHEHUN.

BpyTtTO-chopmynbl. CTPYKTYpHbIE U CKENETHbIE (POPMYIbI
OpraHn4ecknx BeLLecTB, HE0BXO0ANMOCTb UX
NCMNOMb30BaHWs AN NpeacTaBneHnst CTPYKTYPHbIX
n3omepoB. [1pocTpaHCTBEHHbIE MOAENN OpraHUYeCcKuX
Mornekyn (wapocTtepxHesble n CTioapTa-bpurneba).
Knaccudumkauma opraHn4ecknx coegmHeHuin. SsneHme
romonoruun. dyHkunoHanbHble rpynnbl. Knaccel n
HOMEHKMNaTypa OpraHN4eCcKUx CoeaUHEHUN.

TexHuka 6e3onacHocTu. JlabopaTopHas paboTa:
OnpepeneHne anemMeHTHOro cocTasa, Temneparypbl
nnaBneHns n pacTBOPMMOCTU OpraHNYeCcKoro BellecTBa.
YcTaHoBneHne MonekynsapHom popmMynbl.

0,5




Tema 17. Tema 2. Ocob6eHHOCTU CTPOEHUS OpraHUYECKNX
CoeauHeHun. NoHATUA O XMMMYECKON peakLmm n
XUMUYECKON CBS3N.

Mpupona n cnocobbl 06paszoBaHNsa CBA3EN B
OpraHn4ecknx coeanHeHusx. [iee cuctemsol
npeacraeBneHnin o6 obpaszoBaHNN XMMUYECKNX CBA3EN.
Teopusi BaneHTHbIX nap (I.Jistonc-B.Koccens).
KoBaneHTHast 1 MOHHas CBSI3b C TOYKU 3pEHNSI 3TON
Teopun. KBaHTOBOXMMMYECKMNE MPeACTaBeHUs o npupoae
XUMUYECKMX CBSA3EN. ATOMHbIE U MONEKYNSPHbIE
opbuTanu. M'mbpungunsauns aToMHbIX

opbutanen atoma yrnepoga. Curma- 1 nu-cessu.
XapaKTepucTuKN KoBanNeHTHOW CBA3W: ANWHA,
HanpaBfeHHOCTb, MOSIAPHOCTb, NONSPU3YEMOCTb,
3Heprus.

OCHOBHbIE TUMbl pa3pbiBa XMMUYECKOW CBA3N.
FomonuTuyecknin (pagukanbHbii) pas3pbiB CBSA3W.
OnpegeneHune pagukana, ycrnoBusi NpoTeKaHUs
pagukanbHbIX peakumii. [eTeponnTNYeckuin (MOHHbIN)
pa3pbiB CBSA3U. MOHATME KAaTUOHA M aHUOHA, YCIOBUS
NPOTEKAHNS] MOHHBIX peaKL .

Knaccudmkauns opraHu4eckux peakumii no xapakrepy
NnpeBpaLLeHNs: peakunn 3aMeLLeHns,MpUCcoeanNHEHS,
OTLLENNEHNS, U30MEpPU3aLmm.

JlabopaTtopHas paborta: NepekpucTannunsaumns n BO3roHka
HEM3BECTHOrO OpPraHMYeCcKoro BeLLecTsa A0 NOCTOSAHHOM
TemnepaTypbl NNABMAEHUSI U ero MAeHTUdUKaAUNS.

0,5

Pasgen 6. Anndatnyeckne n anmumnknnyeckmne
yrneBo4opoabl

Tema 18. AnkaHbl (NpeaenbHble YyrNeBoaopoakwl,
napaduHbl.) Obwasa dpopmyna. Nlomonoruyeckui pag
arnkaHoB

HOpMarnbHOro cTpoeHusi. CTpykTypHas nsaomepus.
[MepBUYHBIN, BTOPUYHBIN, TPETUYHBIA 1 YETBEPTUYHBIN
aTombl yrnepoga. HomeHknaTypa npegenbHbix
yrnesogopoaos. [NonyyeHne ankaHoB U3 NPUPOAHOro
cbipbsl. BaxHenwwme msnyeckme n ToKCUKoormyeckme
CBOWNCTBa NpeaenbHbIX yrnesogopoaos. Peakuum
paavKanbHOro 3ameLLeHUs: ranoreHnpoBaHme,
HUTPOBaHMe, cynbgoxnopupoBaHue. PasnuyHas
peakumoHHasi CnoCcoBHOCTb MEPBUYHOIO, BTOPUYHOIO U
TPETUYHOTO YrNepoaHbIX aTOMOB B 3TUX peakumsX.
LlenHon pagvkanbHbI MEXaHWU3M rafioreHMpPoBaHUS
ankaHoB. OTHOCUTENbHAsA YCTONYMBOCTb paanKarnos.
VHnUmMMpoBaHne 1 MHIIMbUpoBaHME peakunii.
MpeBpalleHnsa yrneBogopoaoB Npu BbICOKUX
TemnepaTypax (KpekuHr). [lernapmpoBaHue arkaHoB.
OxkucneHuve npegenbHbIX YrneBo4OPOaOB.
VMcnonb3oBaHue npegenbHbIX YyrneBogopoaoB B
OpraHN4yeckoM CUHTE3e.

JlabopaTtopHas paborta: NeperoHka n onpegenexHme
TemnepaTypbl KUMNEeHNsi HEM3BECTHOIO OPraHNYecKoro
COeaMHEHUS.




Tema 19. AnkeHbl (3TUNEHOBbIE YINEBOAOPOAbI).
"lomonornyecknin pag aTMNEeHoBbIX YrNeBogoPOAOB.
O6wasa dopmyna. Nsomepus aTUNEHOBUX
yrneBoAopOaOB: CTPYKTYpHAas U reoMeTpuyeckasl.
MpombILNEeHHbIE METOALI MNOSNYYEHUS ATUINEHOBbIX
yrneBoAopoaoB - Ae-rMapupoBaHNe U KPEKUHT
npeaensHbIX yrnesogoponos. MNonyyeHme aTMneHoBbIX
yrneBoAopoaoB ermgporanoreHMpoBaHNeM
MOSIOranoreHonpoun3BOAHbIX, AernapaTauuen cnmpToB
(npaBuno 3ariuesa). Prusnyeckne 1 TOKCUKONOrnyeckune
CBOWNCTBA OneuHOB.

CTpoeHune ankeHoB. XapaKTep CBs3en B 3TUIEHE, Sp2-
rmépuaunsaums, nu-ceasb. [nvHa, BaneHTHbIe yrhbl,
3HEeprus 1 Nonspmus3yemMocTb ABOVHON CBA3MN.
XumMmnyeckue csoncTea. Katanutuyeckoe ruapmpoBaHue.
Peakummn anekTpounbHOro NnpucoeguHeHns n nx
MexaHu3M. [pucoeguHeHne ranoreHos,
raroreHoBo4OpOAOB, XIIOPHOBATUCTOW KUCIOThI, BOAbI
(rnppataums). Npasuno MapkoBHukoBa. PaankanbHoe
npucoeguHeHne 6pOMMCTOro BOAOPOAA, MEPEKUCHbIV
addekT Kapawa. OkmcneHne onenHoB 40 OK1CEN,
rIIMKONEN; OKUCIIEHME C pa3pbIBOM 4BOMHOM Yrnepoa-
yrnepoaHou cBs3un. O30HMpoBaHue.

Tema 20. AnkagmeHbl. Knaccugpukaumsa ankagneHos.
YrneBogopoabl C CONPSHKEHHBbIMU ABOWHBLIMU CBA3SIMU:
OVBUHWA 1 n3onpeH. Cnocobbl nonyyYeHns aBuHMNA U3
OyTaH-6yTeHOBON hpakumm KPEKUHI-ra3oB, N3onpeHa ns
NeHTaH-NMEeHTEHOBOW hpakLmK, a Takke N3 n3obyTuneHa u
dopmanbaernga. dusnyeckme n TOKCUKONOrMyeckne
cBovicTBa. CTpoeHue ANEHOB C CONPSPKEHHBIMU
OBONHBLIMMW CBA3AMMU. [OHATUE O CONPsKEHNN. DHEPTUS
conpsikeHnsi. Cnocobbl N300paxxeHnsi CTPOEHNs1 ANEHOB C
CONPSPKEHHLIMU ABONHBIMU CBA3AMU. XMMUYECKME
CBOWMCTBA N MEXaHN3Mbl NpeBpaLLeHNn JUEHOBbIX
YyrneBOAOPOAOB C COMPSKEHHBbIMU ABOMHBLIMU CBA3SMU.
Peakuun npucoeamHeHns Bogopoaa, ranoreHoB,
ranoreHoBogopoaoB. MexaHnsm anekTpounbLHOro
npucoeanHeHnst (CONPsPKEHHbIN KapOeHNEBLIA UOH).
Monnmepwmsaums 1 cononuMmepusauuns JUEHOB.
HaTypanbHbIn 1 CUHTETUYECKNA Kaydyku. IMNonyyeHne
n3genun n3 pesuHsol.

Tema 21. AnkuHbl (aueTuneHoBble yrnesoaopoabl)
O6wwasn dopmyna. Nlomonorudecknii pag, nsomepus,
HOMeHknaTtypa. [onyyeHune aueTnneHa 3 MeTaHa,
kapbuga kanbums. NonyydeHne romMmonoros aueTuneHa
AerngporanioreHMpoBaHMEM AuUranioreHankaHoB,
anknnuposaHueM auetuneHa. dusnyeckune un
TOKCUKOMNOTNYCeKne CBONCTBA aLeTUNEHOBbIX
yrnesogopoaoB. CTpoeHne aueTUneHoBbIX
yrneBogopoaoB. Sp-Mmbpuamsauus.
KBaHTOBOMEXaHN4YeCKasa TpaKToOBKa

TPOMHOWM CBA3WN. XapaKTepucTka TPOMHOW yrrepoa
YINepoaHON CBA3N (ONMHA, 3Heprus, NoNsiPHOCTb U
nonsipu3yemocTb).

Xnmunyeckue ceoncTtea. Peakumm npucoegmHeHust
BOAOPOAA, ranoreHoB, rarioreHoBo4opoa40B, Boabl,
KapOOHOBbIX KACMNOT, CUHUIBHOW KUCIOTbI, CIMPTOB.
MexaHn3mbl rmaBHENLLNX peakumMin 3NeKTpodunbHOro n
HYKneonnbHOro NnpucoeanHeHnd. Peakunm sameLleHuns
TEepMUHaNbLHOro atoma Bogopoaa: obpasoBaHue
aueTUNeHnaoB, MarHUMMOPraHMYeCckux CoeanHEHNN.




Tema 22. UnknonapadpuHbl (HadTeHbI)

CTpyKTypHasi usomepus uuknonapaduHoB. HedTb kak
WCTOYHMK NOMNyYeHUsi HAadhTEHOB.

CTtpoeHue Tpex-, YeTblpex-, NATU- N LUECTUYNEHHbIX
LIMKITOB.

Xnmumyeckue cBOMCTBa LmknonapadunHoB.
OTHOCUTENbHas NPOYHOCTb LIMKIIOB B 3aBMCMMOCTM OT UX
pa3mepa. MapupoBaHve, AeACTBUE ranoreHoB u
MUWHeparnbHbIX KUCMOT, OKUCIEHNE, n3oMepur3aums
uuKnonapaguHoOB.

Pasgen 7. ApomaTquCKme yrnesogoponbl

Tema 23. NoHATHe 06 apomaTnyHOCTU. MpUYUHBI
BblOENIEHNS1 apOMaTUYECKNX COEAMHEHUIA B OCOOLIN pag.
MoHaTne 06 apomaTtmnyeckom xapakrepe. dopmyna
Kekyne. CoBpeMeHHbIE 3MEKTPOHHbIE U
KBaHTOBOMEXaHU4eCcKkune npeacraBrieHnst O CTPOEHUN
6eH3ona. QHeprusa conpsikeHus 6eH3ona n Metoabl ee
onpegenenust. ObbsicHeHMe 0CcoObIX CBOMCTB GeH3ona,
KpUTEPUM apOMaTUYHOCTUN OpraHUYeCcKUX COeOUHEHWIA.
MpaBuno 3.Xtwokkens. HebeH3ongHble kapbo- n
reTepouMKIInyeckne apomaTnyeckme CUCTeMBI:
LMKIONPONEHUNUN-KATUOH, LMKITONEHTaaNnEHUITUI
KaTWOH, heppoueH, TPONUANN-KaTUOH, NPOCTENLLNE
reTepoLmKIbI.

0,5

Tema 24. beHson n ero romornorn. HomeHknatypa u
nsomepus. lNonyyeHne 6eH30Ma 1 ero roMosIoroB:
apomatusauus HedpTu (pUEOPMUIHT), BbiAeNEeHNe 13
KaMeHHOYroNbHOW CMOJbl, KOKCOBOrO rasa, HedpTy,
AnknnunposaHue 6eH3ona. dusmyeckne CBOMCTBA
GeH3ona u ero roMmosnoros. Xmmm4eckne CBONCTBA.
Peakunn npucoeamHeHusa BoAopoaa, ranoreHoB, 030Ha.
Okucnenune 6eHsona u ero romonoros. Peakuus
ANEKTPOPUNBLHOro 3aMeLLeHUs: ranoreHMpoBaHme,
HUTpPOBaHue, CynbUpoBaHMe, ankuIMpoBaHme u
aunnupoBaHue no Ppugento-Kpadrcey.

MexaHn3m aTux peakuuin, curma- 1 NU-KOMMMekchbl.
MpaBuna 3amelueHus B psagy 6eH3ona. 3amectutenn | u
poaa. MHAyKUnoHHble adbdekTbl U achbdekThl
conpsixeHusi. CTatnyeckme n JUHaMu4eckue BrnsHNS.
BrnvsHue npupoapl 3amecTutenen Ha yCTon4nBoCTb (-
KOMMIEKCOB.

0,5




Paspgen 8. ®yHKkuUMOHanNbHbLIE NPOM3BOAHbIE
yrneBoOAOPOaOB.

Tema 25. NanoreHNpon3BogHbIE YINeBogOPOA0B.
MoHoranoreHonponsBodHbIe NpeaenbHbIX
yrneBoAOPOAOB, HOMeHkNaTypa. [lepBuyHbIe,
BTOPWYHbIE, TPETUYHBIB ranoreHankaHbl. CTpyKTypHas
nsomepus. Ctepeomsomepus (Ha npumepe 2-
xnopbyTtaHa). AHTUNoAbl (SHaHTMOMEPSI), pauemar.
MpoekuunoHHble chopmynbl Puiiepa. OTHeceHne
nsomepos Kk D-, L- n R-, S-koHurypaumm. BpawieHune
NAOCKOCTU MNONAPU30BaHHOIO CBETA, METOAbl pasfaeneHnst
3HAHTMOMEpPOB.

MonyyeHne ranoreHankaHoB U3 npegenbHbIX
yrneBo4OpPOAO0B, oneduHOB U cnupToB. dusnyeckme u
TOKCUKOJIOIMYEeCKMe CBOMCTBA

ranoreHankaHoB, X 3aBUCMMOCTb OT NPUPOAbI ranoreHa
W YyrneBoAopoaHOro pagukana. XapakrepucTuka ceasen
yrnepoa-ranoreH: ArMHa, SHeprus, nNonsipHoOCTb,
nonsapuayemocTtb. MHOYKUMOHHBIN adhdekT aToMa
ranoreHa. XmMmunyeckue csomctea. MexaHuam peakuui
HykneoduneHoro 3amelleHms (SN1 n SN2). Peakuus
ranoreHankaHoB C BOJOW, aMMUaKOM, ankoronsitamu,
COMNSIMU CUHWUITbHOW KMCMNOThI, CONSIMU KapOOHOBbIX
Kncnot. ®akTopsbl, BAUAIOLLNE Ha X0, HyKNeoduneHoro
3amelLeHus (CTPOeHUe ranoreHarnkaHa, xapakrep
yXxogsen rpynnsl, cuna HykneoguneHoro peareHTa,
npupoaa pacteoputens). Ctepeoxmmmns peakuuin
HYKNeoMuneHOro 3aMeLLeHunsl, peakLmm oNnTUYECKU
aKTMBHbIX COEQUHEHUN, MpOTeKalLWmue ¢ COXpaHEHNEM
KOHUrypaumm, ¢ obpalleHnem KoHpurypauuu,
pauemMunsauunen. NoHATHe o cTepeocneLmndUyeckmx n
CTepeocenekTnBHbIX peakunsax. Peakumm oTwenneHus.
anbda-OnMMMHMPOBaHME.

B3anmooTHOLLEHNe NOHATUN "HYKNeodUNbHOCTL" 1
"ocHoBHOCTL". NMpaBuno 3alieBa, ero 00bACHEHME.
MoHATHe 0 pernocenekTUBHbIX peakumnax. KoHKypeHuns
peakuun aAUMUHNPOBAHNSA N HYKNNEOdUIbHOro
3ameLleHus. dakTopsbl, BMAIOLWNE HA CKOPOCTb
OTLLENSIEHNS U COOTHOLLEHWNE NPOAYKTOB OTLLENEHNS U
3aMelLLeHus (CTpyKTypa ranoreHankaHa, OCHOBHOCTb
peareHTa, Temneparypa, NofsipHOCTb PacTBOPUTENS).
ApomaTtnyeckue ranoreHornpou3BoaHbIe yrneBogopoaoB.
[Mpu4rHa NHEPTHOCTM apunranoreHnaoB B peakunsix
HyKkneoduneHoro 3amelleHus. [isa Tvna peakummn
apomaTuyecKmx ranoreHonpou3BOAHbIX: C y4acTuem
KonblLia 1 CBA3W yrnepoa-ranorex.




Tema 26. CnupTbl 1 doeHonbI

fomonornyeckuin pag npeaenbHbIX 0GHOaTOMHbIX
cnupToB. ObLwas cdopmyna. Nsomepus. MNoHaTue o
NepPBUYHBIX, BTOPUYHBIX U TPETUYHBIX CUPTaXx.
HomeHknatypa cnvpTtoB. Cnocobbl Nony4eHms CnupToB:
rMaposim3om

ranoreHankaHoB, ruapartaumen HenpeaenbHbIX
COeIHEeHUN, BOCCTaHOBNEHMEM KapbOHNMNbHbIX
coeguHeHun. dranyeckne 1 TOKCUKONOormdeckme
CBONCTBA.

BoaopoaHas ceaA3b. Ee BnusHue Ha TemnepaTtypbl
KMNEHMS CNNPTOB.

XapaktepucTuka cesazen C-O n O-H B monekynax
cnupToB. XMMUYECKME CBOMCTBA M MEXAHN3M BaXKHEMNLLMX
npespaLleHnin cnuptoB. KNCNOTHbIE CBOMCTBA: peakuum
CO WwernovHbiMM MmeTannamu. OCHOBHbIE CBONCTBA: COMU
OKCOHMS. Peakuum ¢ ranoreHoBoAopOaHbIMU KUCIIOTaMM,
ranoreHnaamu occopa, TMOHUNXNOPUAOM.
Herngpataums cnMpToB: NOMy4YeHne ankeHoB
(BHYTPUMORNeKynsipHasa aervapataums) U NpocTbIX
achmpoB (MexmonekynapHasa gerngpartaums). MNonyyveHuve
CNOXHbIX 3¢h1POB Npu B3aUMOLENCTBUN C
OpraHM4YeCKUMU N MMHEpPanbHbIMK KNCNOTaMm
(aTepucpmkauus). OkmucneHve un gernapupoBaHve
CNUpTOB.

MeTunoBbIn, 3TUNOBLIN U BbICWME cnMPTbl. CNnocobbl ux
TEXHUYECKOro NofyyYeHnst u npumeHeHmne. [IByxaTtoMHble
CnupTbI, UNu rnukonu. MNMonyyeHne rmaponn3om
AWranoreHonpou3BOAHbIX U rmgpataumen
anokcucoeanHeHun. dusnyeckme 1 TOKCUKONormyeckmne
CcBOWCTBA.

OcobeHHOCTU XMMUYECKMUX CBOWCTB IMMKONEN:
0o6pasoBaHVe BHYTPUKOMIMIIEKCHbLIX COEANHEHNN C
MeTannaMmu nepemMeHHON BaneHTHOCTH,
BHYTPUMOIEKYNAPHAsS U MEXMONeEKynsapHas
aerngparaums.

OTUNEHIMMKONb, ero TEXHNYECKOE NOMyYeHne 1
npumeHeHuve. MMuuepuH. MonyyeHne 13 Xnpos,
nponuneHa, auetuneHa. Pusnyeckme cBoncTBa
rmuuepuHa. XvmMmmnyeckme ceoncTtea: obpasosaHue
rmyuepaToB, CIIOXHbIX 3UPOB, AervapaTaums,
okucnexve. NpumeHeHne ruuepuHa B
nNpombILWeHHoCTN.MM30Mepmrs n HoMeHknaTypa ¢oeHOoNoB.
MonyyeHne ¢eHOMNoB BbiAENEeHNEM N3 KAMEHHOYTONbHOMN
CMOnbI, 13

CYNbOKUCIIOT, rafioreHONpPON3BOAHbIX, apOMaTUYECKMX
aMMHOB U OKMUCNEeHneM romonoroB 6eH3ona. Xumumyeckne
ceovicTBa. Peakuumn goeHonbHOro rugpokcuna:
obpasoBaHne peHoNATOB (KUCNOTHbIE

CBOWCTBA), ankunmpoBaHue, auunuposaHune. Otnuyme
cBoncTB hpeHonos n cnmptoB. OCOBEHHOCTU peakLuun
ANEeKTPOUBbHOIo 3aMeLLeHns y heHOoMOoB:
ranoreHMpoBaHue, HATPOBaHWE, CyNbprpoBaHKE.
deHon, ero nony4eHne 1 NpUMeEHeHue.
deHonodopmansaerngHole cmonbl. Kpesonbi.




Tema 27. Anbaerngbl 1 keToHbl CTpoeHue, nsomepust n
HOMEHKNaTypa anbaerMgoB u KeToHoB. NonyyeHune
anbaerngoB U KETOHOB OKUCMEHWEM M AErNOPUPOBaAHNEM
CMMPTOB, TMAPOSIN30M AUrarioreHoNpPoOn3BOAHbIX,
rmgpataumen auetuneHa ero romonoros. OKCOCUHTES.
Cneumndudeckne metoabl

Nony4YeHMs apoMaTU4ECKNX anbaerngoB U KETOHOB:
peakumm popmunmposaHus (FatTepmana-Koxa) n
aumnupoBaHus (Ppugensa-padrca). dnsmnyeckue n
TOKCUKONOrM4eckne CBOMCTBA.

CTpoeHune u xapaKkTepucTmka KapOOoHMIMbHOW rpynmbl.
Otnunune cesasn C=0 ot ceasn C=C. Xumn4yeckne
ceovicTBa. lNpncoeanHeHne sogopoda. Peakuuu ¢
HyKNeounbHbIMW peareHTaMn U UX MeXaHU3Mm:
B3aMMOOENCTBUE C CUHUINBbHOW KUCIOTON,
MarHMMopraHMYecKUMmn coeaMHEeHNSMN (peakTuBbI
pyHbAPa), BUCYNbGOUTOM HaATPUSl, aMMUAKOM,
rMOpOKCUNaMUHOM, rTMAPa3NHOM, (PEHMUATNOPA3UHOM.
BsanmopencTteue co cnuptamm — obpasoBaHune
nonyauetanen un auetanen. Nonuvepusaums
anbaernaos.

TayTtomepus KapbOHUIbHBLIX coeanHeHnn. MNoaBMKHOCTb
aToOMOB BoZoOpoAa Nnpu anbga—yrnepogHom atome
KapOOHUIbHBIX coeaMHEHMI. ANbOoNbHAsA U KPOTOHOBas
KOHOEeHcauus.

OkucneHne anbaerngoB 1 keToHoB. Peakums
cepebpsiHOTrO 3epkarna — KayeCTBEHHas peakumsi Ha
anbgerngbl. MypaBbuHbIN anbaerng (bopmansgerung).
MonyyeHuve B

TexHuke. [Nonvmepbl opmanbaernaa. YKCYyCHbIN
anbgerng. Ero nonyyeHue n npumeHeHne. ALETOH,
TeXHMYeckne MeTodbl NONyYeHUs U NPUMEHEHNE.
OcobeHHOCTM apoMaTUYECKNX anbaerMaoB U KETOHOB.
Peakuum ¢ yyactmem rpynnbl C=0 n 6eH30MbHOro Konbua
(anekTpodunnbHOE 3aMeLLeHNE B M-TTONOXEHME).




Tema 28. Kap6oHoBble KMCMOTbI U UX NPOM3BOAHbLIE
HomeHknatypa n nsomepus. Flomonornyeckni pag
npeAenbHbIX OQHOOCHOBHBIX KACMOT. NX nony4yeHune
OKMCINEHNEM NEPBUYHbIX CMIMPTOB U anbaerMaos, U3
ranioreHonpoM3BOAHbIX YepPEe3 HUTPUIbI U Yepes
MeTannoopraHn4yeckne CoequHeHnsi, OMbINIEHNEM
CNOXHbIX 3p1pOoB. MpoMbILLIEHHbIE METOAbI NONTY4YEHUS
KapOOHOBBIX KACINOT OKMCIEHMEM NapadnHOBBIX
yrneBogopoAoB, OKCOCUHTE30M. Dnsnyeckme n
TOKCUKOMOrmyeckne cBoncTaea

OAHOOCHOBHbIX KUCNOT. CTpoeHne kapboKCUNbHOW rpynnbl
N KapboKcunaT-moHoB. XMMMYECKNe CBOMCTBA. KOHCTaHTbI
kncnotHocTtu. ObpasoBaHune conen, aHrmapmMaos,
ranoreHaHrgpuaos,

aMnaoB, HATPUIOB, CIOXHbIX 3cdmpoB. N3yueHne
MexaH13Ma peakum C MOMOLLbIO MEeYEHbIX aTOMOB.
MmaBHenwwmne ocoBeHHOCTN NPOM3BOAHLIX KACIOT U UX
NpUMeEHeHNe.

MypaBbHas 1 ykcycHast kucnotbl. MIx TexHuyeckoe
nosny4eHne n NpuMeHeHne. BbiBLLME XXMPHbIE KACMOThI.
Mebina. NoBepxHOCTHO-akTMBHbIE BellecTBa (IMAB).
Mpobnema 6uopasnaraemoctyn MNAB.

HenpegenbHble 04HOOCHOBHbIE KACIOTbI. AKpunoBsas 1
MeTaKpuroBas KAUCMNOTbIl, UX 3pUPbl U HUTPUTbI.
TexHn4eckne meToabl NONYYEHNA N NPUMEHEHME.
Xnmunyeckue ceonctsa. lNonumepusayms un
cononumepmusauuns. KpotoHoBas 1 ofienHoBast KUCNOTbI.
[1ByXOCHOBHbI€ HachbILWEeHHbIE KCnoTbl. OcobeHHOCTH
m3nYEeCcKmx N xmmmndecknx ceoncts. LLlaBenesas,
MarioHOBasi, AHTapHasi U aguUnNMHoOBas KACNOTbI.
TexHn4yeckne cnocobbl X NONy4YeHNs1, CBONCTBA U
NpUMeEHeHNe.

Apomatunyeckmne kapboHoBble KMCNOTbI. VX nonyveHne
OKUCIEHMEM apoMaTUYECKNX YrIeBOOpPOA0B.
dusnyeckmne cBoncTea. XMMUYECKNE CBOMCTBA: peakuunm ¢
yyactmeM kapOOoKCUIbHOM rpynnbl 1 OEH305bHOro
Konbua. beHsonHas kucnota. Nepekncsb 1 rmgponepeknch
6eH3ouna. dranesas, TepedTanesasa KUCMNOThI.

Tema 29. AsoTcoaepxallne opraHu4eckme coeanHeHus
HomeHknatypa, knaccudukauusa n nusoMmepus
MOHOHUTpOAarnkaHoB. [lony4yeHne HUTpOBaHMEM ankaHoB,
13 ranoreHarnkaHoB (HykneoduneHoe 3amelleHune).
CTtpoeHune Hutporpynnbl. Pusnyeckme CBOMCTBA.
[OVNonbHbIN MOMEHT.

Xnmunyeckue ceoncTtea. BocctaHoBneHune. Taytomepus.
AKTMBHOCTb BOOOPOAHbIX aTOMOB MpU O-yrnepogHoOM
aTome, KoHAeHcauua ¢ anbgerngamu. Peakuus ¢
asoTucTon kucnotomn. somepus, knaccupukaums un
HOMEHKMNaTypa apoMaTU4eCKuX HUTPOCOEANHEHNI.
MonyyeHne HUTpoBaHUeM BEH30NLHOro KonbLa.
HuTpylowme areHThl,

YCIOBUS! MPOBEAEHNSI PEAKLUN Y MEXAHWU3M.
Xnmunyeckume ceoncTea. BocctaHoBneHe apomaTnyeckmx
HUTPOCOEANHEHWI B HENTPAnbHOMN, LLLENOYHON 1 KUCMOW
cpenax. AKTUBMpYIOLLIEE BNUSIHUE HUTPOTPYNbl Ha
3aMeCcTUTENU B OPTO- U Napa-nonoXeHnsix B peakumnsax
HYKNeoWnbHOro 3amMeLLeHus.

Knaccudmkaunsi aMuMHOB: NepBUYHbIE, BTOPUYHbIE,
TpeTnyHble. HomeHknaTypa.

MonyyeHve aMUHOB ankUIMpoBaHWEM aMmMMaKka
rarnoreHankaHamy n cnupTamMmu, BOCCTaHOBIIEHNEM
asoTcoAepalunx CoOeaANHEHUN (HATPOCOEAMHEHUN,
OKCMMOB, HUTPUNOB, aM1aoB). dusnyeckne cBoONCTBa
aMmnHoB. CTpoeHue amuHoB. sp3-CocTosiHMe aToma
a3oTa. Xapakrepuctuka cssen C-N n N-H.




Tema 30. Yrnesogpl

Knaccudumkaums yrnesogoB. MoHO-, ofmro- u
nonuncaxapuasl. MoHocaxapuapl. Knaccudukaums.
"eHeTu4eckunn D-psg

caxapoB. QHaHTMOMEPbI, AuacTepeomepbl U ANUMEPBI.
TayTomepus 1 CTepeoxmMms MOHOCaxapuaos.
Oucaxapuabl. Knaccudumkarmsa n cTpoeHume:
BOCCTaHaBnMBawLme (ManbTo3a, uennobunosa),
HeBOCCTaHaBnuBalwLLUme (caxaposa, Tperanosa).
MHBepTHBIN caxap. Beicwne nonucaxapuabl: Kpaxmarn,
uenntonosa. PacnpoctpaHeHue B npupoae, CTpoeHue,
npuMmeHeHne. M'maponua Kpaxmana v Lennonossl. Adumpbl
Lennonosbl.

HuTtpokneTyatka. KapbokcumeTunuenntonosa.
VcKkycCTBEHHbIE BONIOKHA Ha OCHOBE LIENIHONO3bI.
LlennodaH.

TayTomepus, CTepeoXnumMmusa n Xummyeckne CBOMCTBa MOHO
-, AV- 1 nonucaxapvaos

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm u npoMexyTouHas atrectaums (Jk3aMeH)

12

12

318

13

Bcero koHTakTHas paborta n CP no aucumnnuHe 29

331

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHOM He NpeaycMOTPEHO

5 BANNbHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUA
Mcnonb3oBaHue 6annbHO-peNTUHIOBON CUCTEMBI HE NPEAYCMOTPEHO.

6. ONMMCAHME NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YJIbTATOB

6.1 MNokasaTenn oueHMBaHuA

OBYYEHUA

Kopa komneTteHumm

MokasaTenu oueHnBaHuA pe3ynbTaTtoB 06yquV|$|

OrllK-1

dopMynupyeT OCHOBHbIE 3aKOHbI XMMUK. KnaccuduumpyeTt peakumm, aHanvavupyeT yCrnoBus
UX NPOTEKAHUS.

AHanMampyeT XMMUYecK1e NpoLecchl 1 OLEeHUBAET BIIUSIHWE HA HUX PasfiMyHbIX (DakTopoB
(TemnepaTypa, KOHLUEHTpaLUusl, NPUCYTCTBME KaTanusaTtopa v ap.)

anMeHﬂeT cyulectByrouine coBpemMeHHble MeTOAUKN 114 OLEHKN q3VI3VIKO-XVIMVI‘-IeCKVIX
CBOWCTB BELLECTB, CBA3N Mexay CTpoeHmem BellecTtBa U ero KUCJ10THO-OCHOBHbIMU,
OKUCITUTEJTbHO-BOCCTAHOBUTESIbHbIMU 1 . CBONCTBaAMM.

6.2 Cuctema m KpuTepmmn oLeHUBaHNA

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

LWkana oueHnBaHus

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

MonHbIN ncyepnbiBalOLWUN OTBET,

nokasbliBaloLLUii NOHUMaHWe npeamMeTa.
OpueHTNpyeTcs B OCHOBHbIX TEPMUHAX,
3HAKOM C JOMONMHUTENBHOW NUTepaTypou,
NnpaBuNbHO OTBEYAET Ha JOMNOSMHUTESbHbIE
BOMPOCHI.

CTyneHT nokasbiBaeT npaBuibHOe
NMOHUMaHWe ycrnoBusa 3agayn, Bnageet
HaBblkamMy aHanu3a ycnosus, BbI6opomM
HY>HbIX 3aKOHOB U hopMyn Ans ee
peLueHuns.

YMeeT npaBunbHO HanucaTtb ypaBHEHUSA
peakuun.

5 (oTnun4HO)

CtaHgapTHbI OTBET, JIULLEHHbIN
nHaMBuayanbHocTu. [lonyckaet
HEe3Ha4nTENbHbIE NMOTPELLUHOCTU Npwn

4 (xopoLwuo)




OTBETE Ha BOMPOCHI.

CTyneHT nokasbliBaeT 4OCTaTOYHOE
NoHMMaHue ycroBus 3agauu, BrnageeT
HaBbIKaMy aHanu3a ycrnoBus, nyTaeTcs B
BblOOpE HYXHbIX 3aKOHOB W hopMyn Ans ee
peLLeHns.

YMeeT npaBUnbHO HanncaTb ypaBHEHUS
peakuui.

HenonHbIn OTBET, UMEKOT MECTO
Hebonblume npobenbl B 3HaHWSAX.
[onyckaeT NorpeLuHoCcTy Npu oTBeTe Ha
BOMPOCHI.

CTyaeHT nokasbiBaeT AOCTAaTOYHOE
NOHUMaHKWE YCroBuS 3agaun, Bnageet
HaBblkaMy aHanun3a ycrioBus, NyTaeTcs B
BbIOOpE HYXXHbIX 3aKOHOB 1 hopMyn AN ee
peLLeHns.

3aTpyaHsieTca NpaBUNbHO HaNMcaTb
ypaBHEHWSsT peakuni.

MokasbiBaeT 3HaHWs yyebHoro Matepuana
B MMHUMarnbLHOM o6beme. [onyckaeT
GonbLUIOE KONMYECTBO HENPUHLMMUATbHbIX
OLIMBOK. MOXeT yCTpaHUTb X C MOMOLLIbIO
npenoaaeaTens.

CTy[eHT nokasbiBaeT HeocTaTouHoe

3 (ynoBneTBopuUTENbHO) | MOHMMaHWe ycroBusi 3agaqu, nyTaeTcs B
BbIGOpE HYXHbIX 3aKOHOB 1 hopMyn ANs ee
peLleHus.

HenonHbI oTBET, €CTh OLUNOKM B
N3NOXEHMM HECKONbKUX TeM. [lyTaeTca B
TepMUHax.

He moxeT oTBETUTL Ha Bonpoc 6e3
nomoLum ak3ameHatopa. MHorouncneHHble
rpybble owmobKu.

He noHumaeT ycrnosue 3agaydn, He MOXeT
NPeAnoXnTb BapnaHThbl pelleHust. He 3HaeT
CBOWCTB BellecTB. He MoXeT HanucaTb
YPaBHEHUSI peakunii.

HenoHumaHue 3agaHHoro Bonpoca.

He noHumaeT ycnosuve 3agaun, He MOXeT
NPeanoXuTs BapuaHTbl pewexuns. He sHaeT
CBOWICTB BeLlecTB. He MoxeT HanucaTb
XMMmuYeckme hopmMynbl.

2 (HeygoBMNETBOPUTESBbHO)

MonbITka cnUcbiBaHUS, NCMOMb30BaHNS
Hepa3peLlleHHbIX TEXHNYECKNX yCTpOVICTB
UNKn NONb30BaHWe MNOLCKa3KoM ppyroro
YernoBekKa.

6.3 TunoBble KOHTPOJIbHbIE 3aAaHUA U/WINU UHble MaTepuarnbl, UCMOJIb3yeMblie ANsl OLeHKU pe3ynbTaToB
oby4yeHuns
6.3.1 TunoBble KOHTPOJbHbIE BOMPOCHI

Ne n/n | ®dopmMynMpoBKU BONPOCOB
Kypc 1
1 Knaccundukaumst XaMnyecknx coeguHeHnin. 3akoHbl XMMUK.
2 3akoH ABoragpo u crnencteus U3 Hero. NoHsATe Monb.
3 3aKkoH 9KBMBanNeHTOB.
4 KBaHTOBO-MexaHu4eckaa mogens atoma. sotonsl.
5 ATOMHbIe opbuTanu. KBaHTOBble YMcna. ANeKTpoHHbIE  KOHGUrypauum atoma.
6 Mopspok 3anonHeHns atoMHbix opbutanei. MpuHumn Maynu. Mpasuno N'yHaa. MNpasuno KneykoBckoro.
7 OneKkTpooTpmuaTenbHOCTb aTOMOB. Pasamepbl aTOMOB Y MOHOB. QHeprust MoHn3aumm. CpoacTBO K 3NIEKTPOHY.




Mepuoguyeckun 3akoH. MNMepuoguyeckasn cuctema xmmmyecknx anemenToB [. N. MeHgeneesa. CBsisb CBOWCTB

8 9
3MNEMEHTOB 1 MX NONOXeHUs B [Nepnoanyeckon CUCTEME CO CTPOEHMEM SITEKTPOHHBIX 000I0YEK aTOMOB.

9 OCHOBHbIE TUMbl XUMNYECKOW CBS3N N €€ XxapakTepucTukun. loHHasa cBasb. CTpoeHue 1 CBOMCTBA NPOCTEMLLINX
MOJIEKYIT.

10 KoBaneHTHas cBs3b. MeToq BaneHTHbIX cBA3en. MeToa MoneKkynsipHbix opbutanen.

1 Mbpuamsaumnsa atoMHbIX opbutaneinn. Metannuueckas cessb. BogopogHas cBsisb.

12 TepmoguHammnka xmmmyeckmnx npouecco. OCHOBHblE TepMognHaMU4eckme pyHkumn. 3akoH Mecca. Jk30- n
3HOO0TEPMUYECKNE peakunn. BTtopoe Havano TepmMmoanHaMmku.

13 3K30- 1 3HOOTEPMMYECKME peakumn. BTopoe Hayano TepmMmoguHamMumKu.

14 OHTponus. QHeprust Mnbbca. TepmoguHaMUYECKas OLleHKa XUMUYECKUX peakLnii.

15 Xnmnueckas KuHeTuka. [oMoreHHble n reTeporeHHble peakumn. CKOpoCTb XMMUYECKOW peakuum n eé
3aBMCUMOCTb OT KOHLIEHTpaLMW pearnpyoLimx BewecTs n Temnepatypsl. lNpasuno BaHTt-INodda.

16 KoHcTaHTa ckopocTu xmmmnveckom peakumn. Katanuaatopsl. Katanutuyeckue peakuuu.

17 OHeprusa aktmBaumun. YpasHeHnune C.AppeHunyca.

18 Ob6paTtnmble peakuun. Xummnyeckoe paBHoBecue. KOHCTaHTa XMMNYECKOro paBHOBECHS.

19 CwmeLleHme xummyeckoro pasHoBecus. MNMpuHumn Jle-LWaTenbe.

20 PacTtBopbl. Obuime cBoCTBa pacTBOpPOB. N3MeHeHe TEpMOONHAMUNYECKNX PYHKLMI NPU pacTBOPEHUN.
PacTtBopuMOCTb.

21 M'vopaTtHas Teopus pacteopos [.M. MeHaeneesa. Tennosble ahdekTbl Npy pacTBOPEHUN.

22 Cnocobbl BblpaXeHUs! KOHLEHTPaLMK pacTBOPOB.

23 CeolicTBa pa3baBneHHbIX pacTBoOpoB HeanekTponuToB. OcMoc. OcmoTnyeckoe gaeneHune. 3akoH BaHT
lodda. MNMoHmxKeHne gaBneHnst HacbILLEHHOMo Napa Hag pacTBopoMm. 3akoHbl Payns.

24 Teopus anekTponuTUYeckon guccoupnaunn. NpudmHel OTKNOHEHUS OT 3akoHOB Payns u BaHnTt Nodda B
pacTBOpax 3M1EKTPOSIUTOB.

25 CTteneHb anekTponuTuyeckon guccoumauun. KoHctanta guccoumaumm. 3akoH pasbasnenns Ocreanbga.

26 CunbHble n cnabble anektponutbl. CTyneHyaTas guccoumaums crnabbix 3NeKTponmnToB.

27 Kncnotbl, conun, OCHOBaHWSI C TOYKM 3PEHNSI TEOPUM SNEKTPOSNIMTUYECKON AMccoLmaunn.

28 [unccoumaums Bogbl. MloHHOE nponsBeaeHne Boabl. BogopoaHbin nokasartens. MHamkaTopsl. bydepHbie
pacTBoOpbI.

29 lMponsseneHne pacTBOPUMOCTN.

30 M'vaponus conew. PaznuyHble cnyvau rugponusa. Heobpatumblii ruaponus.

31 K1cnoTHO-OCHOBHbIE CBOMCTBA BeLLEeCTB. VIOHHbIE peakumm B BOAHbIX pacTBopax. [[mgponus conen.

32 KomnnekcHble coeamHeHnsi. KoopanHaumoHHasa Teopus BepHepa.

33 O6pasoBaHne U CTPOEHME KOMMIEKCHBLIX COEANHEHUN.

34 lMoBeaeHne KOMNNEKCHbLIX COEAMHEHWUI B pacTBOpax. [uccoumnaumst KOMNIEKCHbIX CoeanHeHnin. MNpovHoCTb
KOMMSEKCHbLIX MOHOB M KOHCTaHTa HECTOMKOCTH.

35 OKMCNUTENBHO-BOCCTAHOBUTENBHbIE peakumn. BaxHenwme okncnutenn n BocctaHosutenu. Tunosl OBP.

36 CocrtaBneHue ypasHeHuii OBP.

37 OnekTpoaHble noTeHumanel Metannos. CTaHOapTHLIN 3NEeKTPOAHLIN NoTeHuuan. YpaBHeHne HepHcrta. Pag,
CTaHLapTHbIX 3NEKTPOLHbIX MOTEHLUMANOB.

38 XUMMYECKUE UCTOYHUKN TOKa. [ManbBaHUYECKUN aneMeHT. AKKyMYyNATOpPbI. TOMANBHbIE 3NIEMEHTHI.

39 OnekTponua. CywHOCTb 3neKTponm3a. AnekTponn3 pacTBopoB 1 pacnnasos. 3akoHbl ®apages. lNpumeHeHns
anekTponuaa.

40 Kopposus metannos. Buabl koppo3un. XnMmnyeckas Kopposus. ArnekTpoxummuyeckas kopposus. Metogbl
3aLUNTbl OT KOPPO3UMU.
Teopusi XMMUYECKOro CTPOEHUSA opraHnyeckux coegmHennni A. M. bytnepoBa. OCHOBHble NonoxeHusi. Bugpl

41 dopMyIn opraHMyeckux coegmHeHUn. BaneHTHOCTb 3NIEMEHTOB B OpraHMyeckux coeauHeHusx. MNpasuno
okTeTa - gybnerta.

42 Cnoco6bl nony4YeHns, CTPOEHME 1 CBONCTBA NpeaenbHbIX YINeBOAOPOAOB Ha NpUMepe nponaxa.
OO6MEeHHbIN 1 AOHOPHO - aKLLENTOPHbIA MexaHM3M 06pa3oBaHUS KOBANEHTHON XMMudeckon cBsasn. Cnocobbl

43 nepekpbiBaHNS aTOMHbIX opbuTanen npu o6pa3oBaHUN KOBANEHTHOW XMMUYeckol cBsian. OCHOBHble
XapaKkTePUCTUKM KOBANEHTHOM XMMNYECKOWN CBSA3MN.

44 Mony4yeHune, CTpOEHME, XMMUYECKME CBONCTBA U NPAKTUYECKOE NPUMEHEHUE STUNEHA.

45 Knaccudukauusa opraHn4ecknx coeguHeHun. NMoHatne o romonorudeckom page. Npumepsl coegMHeHUN
Kaxkgoro knacca. Buabl dhopmMyn opraHmyecknx coeanuHeHun.

46 Cnocobbl NonyyeHns, CTPOEHME M CBONCTBA aLEeTUNEHOBbLIX YINeBOAOPOAOB Ha Npumepe byTuHa-1.

47 CTpoeHune atoma yrnepoga B CTauMoHapHOM U BO30YXOAEHHOM COCTosiHMK. Buapl rubpuaunsaumm atoma
yrnepoga B opraHM4ecknx cCoeanHeHmsX.

48 Cnoco6bl Nony4YeHns, CTPOEHME U CBONCTBA ranoreHonpou3BoAHbIX NpeaesibHbIX YrNeBo4opPOoa0B Ha Npumepe

2-6pomMnponaHa.




CuctemaTtnyeckas HOMEHKIaTypa opraHn4eckmx COeUHEHUN. CprKTypa Ha3BaHUA opraHn4yeckoro

49 -
coeavHeHns. Kateropum samectutenei. MNpuHUMN HanMeHbLINX JTOKAHTOB.

50 CTtpoeHune apomatmyeckmx yrnesogoponos. [Npasuno Xiokkensi. Cnocobbl nonyveHms 6eH3ona u ero
rOMOJIOroB.

51 CTpyKTypHas 1 NpoCTpaHCTBEHHAsA N30MEPUS OpraHNYeckux coeamHennin. Buabl. Mpumepsbl.

52 MpaBuna opueHTaunn B 6eH30MbHOM SAPE NpU peakumsax anekTpodunbHoro 3amelleHuns. 3amectutenu | u li
poaa. CornacoBaHHas v HecornacoBaHHasi opueHTaums. MNpumepbl peakumi.

53 MexaHn3m pagmkanbHOro XropupoBaHns nsobyrtaHa.

54 CTtpoeHue, cnocobbl NONyYeHss 1 XMMUYecKne CBOMCTBA aLeTuneHa.

55 B3anmHoe BnusaHMe aToOMOB B MOJSIEKYax OpraHn4yeckux coegmHeHuni u cnocobbl ero nepegayn. MHOyKTMBHbIN
adppexT.

56 Cnocobbl NonyyYeHnsa 1 CBOMCTBA O4HOATOMHbIX CMMPTOB HA MPMMEpe 3TUITOBOro crnvpTa.

57 B3anmHoe BnusiHMe aTOMOB B MOJIEKYIIAX OpraHNYeckux coeguHeHuni n cnocobbl ero nepegayn. MesomMepHbli
apdpexT.

58 Cnocobbl nonyyeHns, CTPOEHME U CBOWCTBA NPeAErbHbIX YrNeBOAOPOLAOB Ha Npume-pe 2-meTunbyTaHa.

59 MexaHu3mbl 3NeKTPOUIBHONO U paauKanbHOro NPUCOeAMHEHUS BPOMUCTOrO BoAO-poaa K arnkeHaM Ha
npumepe nponeHa (npasuno MapkoBHukoBa, adhekT Xapalua).

60 Cnocobbl nonyyeHns n cBorcTBa eHona.

61 Tunbl opraHNYecKnx peakuun n peareHToB. [puMepbl peakLumii pasnM4yHoro Tuna.

62 Peakummn anekTpodunibHOro 3amelleH1s B apoMaTU4eCcKkoM psgy Ha npumepe Tonyona. lNpeacrasutb
MeXaHU3M ankMnMpoBaHus Tonyona.

63 CTtpoeHune aTtoma yrrnepoga B CTauMoHapHOM U BO30YXAEHHOM COCTosiHUKU. Buabl rubpungunsaumm atoma
yrnepoaa B opraHM4ecKknx CoeanHeHnsX.

64 Cnocobbl NonyyeHus, CTPOEHME U XMMUYECKE CBOMCTBA HaChILLEHHbIX KApOOHOBbLIX KUCIOT Ha npumepe
mMacnaHon (6yTaHOBOWN) KMCMNOThI.

65 Cnocobbl nonyyeHus, CTpoeHne, NPOCTPaHCTBEHHOE CTPOEHME M CBONCTBA afkeHOB Ha NpyMepe nponeHa.

66 B3anMmMHoe BNusiHNE aTOMOB B MOJIEKYIAX OPraHNYeCcKMX COeaNHEHNI U CnocoObl ero nepedaydn. dddexT
CBEPXCOnpsXKeHs.

67 Cnocobbl nonyyeHUs n CBOMCTBA KETOHOB Ha NpuMepe aLeToHa.

68 Knaccudukaumsa opraHndecknx coeguHeHun. NoHatne o romonormndeckom psae. MNpumepsl coegmHeHuin
Kakgoro knacca. Bugbl popMyn opraHm4eckmx CoeanHeHun.

69 XvMunyeckune cBorcTBa aTunNbeHsona. Peakunn B apomaTnyeckom KonbLe 1 6okoBon Lienu.

70 Cnocobbl NonyyeHns, CTPOEHME U XMMUYECKE CBONCTBA apoMaTUYeCKux KapboHOBbLIX KACMOT Ha NpuMmepe
GEH30MHOM KNCNOThI.

71 Cnocobbl NonyyeHns, CTPOEHNE U CBONCTBA aHUINHA.

72 Cnocobbl nonyyeHus, cTpoeHue 1 ceoncTea bytagueHa — 1,3.

73 Cnocobbl NonyyeHns, CTPOEHME U CBOMCTBA apoMaTUYECKUX ranioreHoNpPon3BoAHbIX Ha Npumepe
xnop6eHsona.

74 Cnocobbl NonyyeHus, CTPOEHME U CBOWCTBA HUTPOMPOU3BOAHLIX NPeAerbHbIX Yrie-Bo40po40oB Ha npuMmepe
HUTpPOMETaHa.

75 Mony4yeHue, cTpoeHme n cBoncTBa HUTPOobeH3ona.
BopopoaHasi cBA3b B OpraHn4eckux coegmHeHnusx. MNpumepsl KNnaccoB coegMHEHN CMOCOOHbIX K

76 obpa3zoBaHu1o BOOOPOAHOW CBA3N. BrivsHue BogopoaHbIX CBA3€En Ha (hM3nYeckme CBOMCTBA OpraHMYeckux

BeLeCTB.

6.3.2 TunoBble TeCTOBble 3a4aHUSA

He NpegycMOTpeHbI




6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHu1A (3aAayu, KEUChbI)

1. Hanmwute dopmynbl KUCIOT, aHrMapuaammn KoTopbix cnyxar : a. okeug asoTa (ll,) b. okena unpkonms (1V).
HanuwwTe HasBaHWs 3TUX KUCMOT, a Takke POPMYIibl U Ha3BaHWUsS UX COMENn C Karnmem U MarHMem.

2. 306pa3nTe aneKTpoHHY KoHurypaumto atoma anemeHta Ne26. Onpegenute no aneKTpoHHOMN
KOHdUrypauum, B KakoM nepuoge, rpynne, Noarpynne Haxoantcs anemeHT Ne26. CpaBHMTe Balun BbIBOAbI C
NnosnoXeHneM 3Toro arniemeHTa B lNepuognyeckon cucteme.

3. Ckonbko rpamm cynbgata meam TpedyeTtcs anst npurotosnexHnst 2M pacteopa?

4. ina coeamHeHus 1,2,4-TpumMeTnnOeH30n HanuwmnTe CTPYKTYpHYto hopmyny. Ykaxute Bug rubpugusaumm
BCeX aTOMOB yrrepoga B coegnHeHumn. CocTtaBbTe AN1S HErO ypaBHEHWUS peakunii a) XNopupoBaHns B MPpUCyTCTBUM
xnopuga anoMnHns u 6) HUTpoBaHus. HasoBuTe NpoAyKTbl peakuuin. K kakomy Kraccy opraHU4eCcKkmx CoeanHeHun
oTHocuTcs 1,2,4-TpMMeTUNOEH30N N CoeanHEHME MNoy4YeHHoe B peakumm 6)?

5. Ans coeanHenus 2,4-OMMETUNTEKCEH-2 HanUWnTe CTPYKTYPHYI0 hopMyny. YKaxuTe Bug rubpuamsaumm Bcex
aToOMOB yrnepoga B coeguHeHnn. CocTaBbTe Ansl HEro ypaBHEHUS peakuui a) C BOAOW B MPUCYTCTBMM CEPHOM KUCMOTbI
n 6) c 6pomom. HasoBute npoaykTbl peakumii. K kakomy Kraccy opraHu4eckmx coeguHeHui oTHocuTes 2,4-
OUMETUNTEKCEH-3 N COeANHEHNE NONMYYEHHOE B peakummn a)?

6. YcTaHOBMTE MPOMEXYTOYHbIE U KOHEYHbIN NPOAYKT B yKa3aHHOW LienoYvke Lernoyke XMMmn4ecknx
npeBpaLleHni.

7. B oBe ctagum (Yepes 04HO NPOMEXYTOYHOE COeAMHEHMNE) NOMyYMTe OKCUM 2-MeTuinponaHans 13 nponexHa.

6.4 MeToaunuyeckue mMaTtepuanbl, onpegensarowue npoueaypbl oueHNBaHUA pe3ynbTaTtoB 06yqum|
6.4.1 YcnoBus Aonycka OsyanOLLIeFOCH K npome)KyTquoﬁ aTTecTauum U nopaaoK nMKkBunaauuu aKkagemmyeckom
3a40J1XKeHHOCTU

MpoBeaeHve NPOMEXYTOYHOW aTTeECTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbIM aktom CIM6ryYnTa
«lMonoxeHne 0 NPOBEAEHUN TEKYLLETO KOHTPOMS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTauum obydatoLLmMXCs»

6.4.2 dopma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu nNo AucuUnsIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue NHas

6.4.3 Oco6eHHOCTH NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCLUUNIINHE
* Bo3MOXHOCTb NONb30oBaTbCs CNpaBOYHbIMK Tabnmuamu, KanbKynsaTopoMm;

* Bpems Ha noarotoBky oTBeTa no 6unety 60 MUHYT.
B TeueHune cemecTtpa npoBoANTCA KOHTPONbHasa paboTa

7. YHEBHO-METOAU4YECKOE U MH®OPMALMOHHOE OBECNEYEHUE AUCLUUNMIIUHDbI
7.1 YyebHasa nutepartypa

ABTOp 3arnasue M3patenbcTBO | [oa nspaHma | Ccbinka
7.1.1 OcHoBHas y4yebHas nutepaTtypa
lN'ypos A.A. n gp. Xumms : y4ebHuk ana https://ibooks.ru/read
BbICLUMX Y4ebHbIX 3aBedeHun Mocksa: MI'TY um. H.3. 2017 ing.php?
BaymaHa short=1&productid=3
64009
TpaBeHb B. ©. OpraHnyeckast Xumus https://ibooks.ru/read
(JTabopaTopus 3HaHWIA) : ing.php?
y4yebHoe nocobue ans Mockea: lNaBopaTtopus 2020 short=1&productid=3
By3oB:B3T.T.l.—7-eunsg., 3HaAHUN 72723
ANEeKTPOH. — (Y4ebHuk ang
BbICLUEN LLKOMbI)
TpaBeHb B. ©. OpraHnyeckast Xumus https://ibooks.ru/read
(NabopaTopus 3HaHWN) : ing.php?
y4ebHoe nocobue ans Mockea: lNaBopaTtopus 2020 short=1&productid=3
By3oB:B3T.T.ll.—7-e 3HaHUN 72724
n3fa., anekTpoH. — (Y4ebHuk
ONs BbICLUEW LUKOSbI)
TpaBeHb B. . OpraHuyeckast Xumums https://ibooks.ru/read
(NabopaTopus 3HaHWN) : ing.php?
y4yebHoe nocobue ans Mocksa: JTabopartopus 2020 short=1&productid=3
By3oB:B3T.T.lll.—7-e 3HaHUI 72725
n3g., anekTpoH. — (Y4ebHuk
ONS BbICLUEW LUKObI)




7.1.2 lononHuTenbHas y4yebHas nutepartypa

MudTaxosa, H. L., Obwas 1 HeopraHmyeckas KasaHb: KasaHckuit http://www.iprbooksh
MeTtposa, T. I. xumus. Teopua n npakTmka HaLMOHamMbHbIN op.ru/109527 .htmi
nccnenoBaTenbCKUm 2019
TEXHOIOrMYEeCKUI
yHVUBEpcuTeT
LiseTkos, [1. C., O6LwWas XMMns: OCHOBBI EkaTepuHbypr: http://www.iprbooksh
AkceHoBa, T. B. XUMMYECKON TEPMOANHAMUKN M3patenscTeo 201 op.ru/106469.htmi
N KUHETUKN: TEOPUS U Ypanbckoro 7
ynpaxHeHus yHMBepcuTeTa
AbpamoBa E. C., Xunmusi. Xummnyeckasi http://publish.sutd.ru/
Bowntosa H. B., KMHETUKa U Xummyeckoe . tp_ext_inf_publish.ph
KonecHukosa O. A, paBHOBecue Cle.: Cnerynta 2017 p?id=2017636
MynbumH M. H
PasmaHoBa, B. E. Xumus TioMmeHb: M3paTenscTeo 2019 http://www.iprbooksh
«Tutyn» op.ru/107613.html
AbpamoBa E. C., Xumus. Teopusi http://publish.sutd.ru/
BontoBa H. B., 3MEKTPOSTIUTUHECKON . tp_ext_inf_publish.ph
KonecHukoBa O. A., auccounauun. VloHHble Cne.: CnerynTA 2017 p?id=2017634
MynbumH M. H peakuun. M'mgponus conen
BocTtpukona, I'. 1O. Xumus . http://www.iprbooksh
Mockea: Ain Nu Ap Meana 2021 op.ru/108354.html
YpsagHukosa, M. H., Xnmua B 3agadax u Tamb6oB: TamboBCKUM http://www.iprbooksh
YpsagoHukos, A. A. YNPaXHEHUAX: B 2 4acTsiX. rocyaapCTBEHHbIN 2019 op.ru/109780.html
4.1. Obwas un yHUBEpCUTET UMeHM I.P.
HeopraHu4eckasa XumMmsi [epxaBuHa

7.2 MNMepe4yeHb npocdheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALMOHHO-CNPAaBOYHbIX CUCTEM

1. MndopmaumoHHas cuctema «EgnHoe okHo goctyna k obpasoBaTtenbHbIM pecypcamy» [OneKTPOHHbIN
pecypc]. URL:http://window.edu.ru/.

2. OnekTpoHHO-6MbnuoTeyHas cuctema IPRbooks: http://www.iprbookshop.ru

3. OnekTpoHHas bubnuoTeka y4ebHbix nagaHun CreryrnTad: http:/publish.sutd.ru

4. EQuHbIA nopTan MHTEPHET TeCTUPOBaHUS B chepe obpa3oBaHus [ONeKTPOHHEIN pecypc].
URL:http://www.i-exam.ru/.

5. MaTepuanbl MiHdbopMaunoHHo-06pa3oBaTenbLHON cpeabl 3a04HOoN opMbl 0byyeHna CMeryrnTa
[BnekTpoHHbIn pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

7.3 MNepeyeHb NULEH3UOHHOIO U CBOBOAHO pacnpoCcTpaHAeMoro NnporpamMmmHoro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

7.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HeOB6XoAMMOW ANA ocyLlecTBNeHNA obpasoBaTenbLHOro
npouecca no gucumnnmHe

JNaGopaTopHble 3aHATUS CO CTyAeHTaMM NPOBOAATCS B CNeLuanManpoBaHHbIX MOMeLLeHUsX kadeapsbl,
060pya0BaHHbIX XMMUYECKOM NOCYLAON, XMMUYECKUMMN peakTMBamu, M3MepuTenbHbIMU npubopamm (TepmomeTpsl, pH-
MeTpbl, BECbI), AUCTUNNIATOPOM, CYLUUMbHBIMU LUKacpammn, MydernbHOW NeYbio, KOMMNbITEPOM.

AyanTtopus OcHalueHne

MynbTumeaniiHoe obopyaoBaHue, cneunannsmpoBaHHas mebenb, Jocka
JNekynoHHas y A PyA H P A
ayguTopusi

CneuvanuavpoBaHHas mebenb, fgocka
YyebHas ayautopust
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