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HporpaMMa BCTYIIUTECJIBbHOI'O UCIIBITAHUSA 110 XUMHUHA

IHosicHuTeIbHAA 3alIUCKA
[Iporpamma mo xumuu miug nocrynaromux B JII'Y wmm. A.C. Ilymkuna
COCTABJICHA Ha OCHOBE ITPOrpaMMBbl 110 HEOPTraHUYECKON U OPraHMYECKOW XUMHH
CpeIHeN WKOJbl. B mporpamme npeacTaBieHbl OCHOBHBIE TEOPETUUECKNE MOHITHUS
XMUMHH, KOTOPBIMU JIOJDKEH BIIAJETh aOUTYpPUEHT, (PaKTUUECKUH MaTepuayl Io
HEOPTraHWYECKOM M OpPraHMYEeCKOW XHMMWM, YyKa3aHbl THUIIBI PAacUETHBIX 3ajady,
c(OpMyIMPOBAHBI OCHOBHBIE TPEOOBaHUS, IPEABSBIISIEMbIE K 3HAHUSM U YMEHUAM
aOUTYpUEHTOB 110 XUMUHU.
Ha sx3amene mo XumMuum noCTynaromnuil B YHUBEPCUTET JOJIKEH:
— TI0Ka3aTb 3HAaHWE OCHOBHBIX TEOPETUUYECKUX IOJIOKECHUN XUMHUH;
— YMETb NPUMEHATH TEOPETUYECKUE ITOJIOKEHUS 110 XMMHUU IPU PACCMOTPEHUU
OCHOBHBIX KJIaCCOB HEOPTAaHUYECKUX U OPTaHUYECKUX COCAUHEHU;
— YMETb PACKPBIBATh 3aBUCUMOCTbH CBOVCTB BEIIECTB OT UX COCTAaBA U CTPOCHUSI;
— 3HATh CBOMCTBAa BAXXHEWIIMX BEIIECTB, IPUMEHSAEMBIX B NMPOMBIIUIEHHOCTH U
OBITY;

— PpfIIaThb TUIIOBLIC U KOM6I/IHI/IpOBaHHBI€ 3aa4M 110 OCHOBHBIM pa3jicjiaM XHUMHH.

Conepskanue nporpamMmmbl
PA3JIEJI 1. HEOPTAHUYECKAS XUMUSA
Tema I. OCHOBHBIE IOHATUA XUMHUHN

ATOMBI M MOJIEKYJIbI. ATOMHO-MOJEKyIsspHOe yueHne M.B. JlomoHOCOBa.
XUMHYECKHI 3JIeMeHT. [IpocThie W CIIOKHBIE BENIECTBA. 3HAKA XUMHYECKHUX
AJIEMEHTOB, XuUMudeckue (popmynbl. OTHOCHUTENIbHAs] aTOMHAsi U OTHOCHUTEJIbHAs
MOJIEKYJISIpHAsE Macca. 3aKOH COXPAHEHMsSI MAacChl, 3aKOH IOCTOSTHCTBA COCTaBa
BellecTB. BasieHTHOCTh. CTENeHb OKUCIEHN. XUMUYECKUE YPABHEHUS PEAKIUN.

Mo - equHMIA KOJMYecTBa BemecTa. Yucimo ABoraapo. MosipHas Macca.
3akoH ABOTaJipo ¥ MOJIIPHBIA 00hEM Ta3za. OTHOCUTEINIbHAS TIJIOTHOCTH T'a30B.

Knaccudpukanuss XUMHUYECKMX peaknuili: 1) 1Mo CTeneHW OKHUCICHUs

YYaCTBYIOIIUX B PEAKIUAX BEUIECTB (OKUCIUTEILHO-BOCCTaHOBUTENBHBIE (OBP) 1



peakumu, He sBiusommecss OBP; moHaTus okucIWTENh, BOCCTAHOBUTEID,
OKHCIIEHUE, BOCCTAHOBJICHHE; PACTaHOBKA KO3(PPHUIIEHTOB METOI0B JIEKTPOHHOTO
Oamanca B ypaBHeHusix OBP); 2) mo uymciny u cocTaBy BCTYNHMBIIMX H
00pa3yIoImUXCsl B pEaKUUU TMPOIYKTOB (pEaklUUHd COEAMHEHHUS, pPa3IOKEHUS,
3ameleHus, ooMeHa); 3) no temioBoMy 3 dekty (3K30- U dHIOTepMUUYecKue); 4)
10 00paTUMOCTH U HEOOPATUMOCTH (TIPUMEPHI).

Tema I1. OCHOBHBIE KJJACCHI HEOPTAHUYECKHX COEJIMHEHUI

Oxkcunel  (ompenenenue). Knaccudukammss OKCHIOB 1O  CIIOCOOHOCTH
00pa3oBBIBaTh COJIM: cojeo0pasyrolme W HecojeoOpasyroume (0e3pa3inyHbIe)
(nmpumepsl). Knaccudpukamuss coneoOpasyromMX OKCHAOB MO0 XUMHYECKUM
CBOMCTBaM: OCHOBHBIC, KHCIOTHBIC, amdorepHbie (mpumepsl). Homenknartypa
okcua0oB. OCHOBHBIC OKCH/IbI, UX XHMHYECKUE CBOMCTBA. KHCIIOTHBIE OKCHIIBI, HX
XUMHUYECKUE CBOMCTBA. AM(OTEpPHBIE OKCUIBI, UX XUMHUYECKHE cBOMcTBa. CIOCOObBI
MOJIYYeHUS] OKCHUJIOB.

OcHoBanus (ruapokcuibl) (onpenencuue). Knaccudukanus ocHoBanwmii: 1)
110 PaCTBOPUMOCTH B BOJi¢ (PacTBOPUMBIC, T.C. IMIEI0YH U HEPACTBOPUMBIE); 2) IO
KUCJIOTHOCTU (OJIHOKUCJIOTHBIC, IBYXKHUCJIOTHBIC, TPEXKUCIOTHBIC) (TIPUMEPHI).
Homenknarypa. Ill€noun, uX XUMHYECKHME CBOMCTBA: HM3MEHECHHE OKPACKU
WHUKATOPOB, B3aUMOJICHCTBUE C KUCIOTHBIMU U aM(POTEPHBIMU OKCHUIAMH, KHC-
Jotamu (peakiusi HeUTpaau3alun), PaCTBOPUMBIMU COJISIMHU, aM(POTEPHBIMH TH/I-
pokcuaamu. PaznokeHrne HEpaCcTBOPUMBIX OCHOBaHUH mpu HarpeBaHuu. CriocoOb
MOJIy4eHHUs] OCHOBAHMIA: a) 1Iesioveil, 0) HepacTBOPUMBIX OCHOBaHUM.

Kucnorel (ompenenenue). Kiaccudukanus kucior: 1) 1o cocraBy
(kucmopoicoaepKaIre U 0ECKUCIOPOAHBIC); 2) IO OCHOBHOCTH (OJTHOOCHOBHBIC,
JIBYXOCHOBHBIE, TPEXOCHOBHBIE) (IIprMepbl). BalleHTHOCTh KHUCIOTHBIX OCTaTKOB.
OO0mme  XWMHUYECKHE  CBOMCTBA:  M3MEHEHHWE  OKPACKH  HMHJIUKATOPOB,
B3aMMOJICUCTBIE C OCHOBAaHUSIMU, OCHOBHBIMH OKCHUJaMHU, aM(OTEPHBIMU
OKCUJAMH, COJSMH, METaZIaM{, CTOSIIMMH B JJICKTPOXUMHUYECKOM  PSIIY
HanpspKEeHU# 10 Bogopoaa. Ob61mue crnocoObl MOTyYeHHs KUCIIOT.

Comu (ompenenenue). Knaccudukanus coiseit: cpennue (HOpMaJibHbIE),



KHCIIBIE, OCHOBHBIE, JBOWHBIE, CMELIAHHbIE (ONpPEACIICHHE U IMPUMEPHI).
Homenkmnatypa coneii. OOmme XWMHUYECKHE CBOWCTBA: B3aMMOJCHCTBHE CO
niesI049amMu, KUCJIOTaMu, PACTBOPUMBIMU COJISIMU, MeTaiiaMu. CriocOObI OTyYeHUS
COJIEH.

['eneTnueckas cBsI3b MEXKIAY OKCUIAMU, OCHOBAHUSMU, KUCIOTAMH U COJISIMU

(mpuMepBHI).
Tema 1. BOJA. PACTBOPBI

Bona — pactBopurens. PactBopsl. PacTBOprMOCTE BellecTB B BOAE. 3aBUCUMOCTD
pacTBOPUMOCTU Ta30B OT Temrmeparypbl W JaBieHus. CrocoObl BBIpAaKEHUS
KOHIICHTpAI[MM PAacTBOPOB: a) TPOILICHTHAs KOHIEHTpamus; ©) MojspHas
KOHLIEHTpalus. 3HA4Y€HUE BOJABI M PACTBOPOB B IPOMBIIIJIEHHOCTH, CEIbCKOM
xo03siicTBe, ObITYy. OuncTKa BOABI Ha BOJIOOYMCTHBIX CTaHIMAX. CaHUTapHbIE
TpeOOBaHUs K MUTHEBON BOJIE.

Tema IV. IEPUOJJUYECKUN 3AKOH U NEPUOJIUYECKAS
CUCTEMA XUMHNYECKUX 3JIEMEHTOB JI.U. MEHJIEJIEEBA.
CTPOEHUE ATOMA

Knaccudukanus  XMMHYECKMX  BJEMEHTOB:  METaulbl, HEMETaJlIbl,
NIEPEXOAHBIE FTIEMEHTBHI.

[lepnognueckuii 3akoH xuMudeckux dsneMeHTtoB [[.M. Menneneena
(bopmynupoBka, manHas J[.M. MeHnneneeBbIM U COBpeMeHHask (HOPMYIUPOBKA).
@U3nyecKnii CMBICI MOPSAKOBOro Homepa 3neMeHTa. CtpoeHne aroma. Cocrtas
aTOMHBIX si7ep (IpOTOHBI U HEHUTPOHBI). M30Tombl. [lepuonnueckas 3aBUCUMOCTb
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT 3aps/ia sjipa aToMa.

CTpyKTypa NepuOANUYECKON CUCTEMBL: MaJble U OOJIbLINE MEPUOIBI (UX OTIIN-
4usi), TPYNIbl U TOATPYIIbI (TJaBHblE W M0O0YHbIE). CTpoeHHE 3JIEKTPOHHBIX
000J104€K, MTOHATHE O COCTOSHHH DJICKTPOHOB B aromax, S-, p-, d- u f-31eKTpoHbI.
CrpoeHre aTOMOB XHMMHYECKMX JJIEMEHTOB NEPBBIX YETBIPEX MEPHOJIOB.
XapakTepucTuKa XMMHYECKUX DSJEMEHTOB TJABHBIX M MOOOYHBIX MOATPYII Ha
OCHOBAHMH TOJIO)KEHHS B IEPUOJUUECKON CUCTEME U CTPOEHUSI ATOMOB. 3HAYEHUE

NEPUOAUICCKOIO 3aKOHA AJIA IOHUMAaHUA HaquOﬁ KapTHHBI MUPA, Pa3BUTHA HAYKH



Y TEXHUKHU.
Tema V. XUMHNYECKAS CBSA3b. CTPOEHUE BEHIECTBA

XHUMHUYECKas CBSA3b. THUITBI XUMUUYECKOM CBSI3U: HOHHAsI, KOBAJIEHTHAs, BOJIO-
pOAHasA, METAITINYECKAs.

WNonnas cBs3b, MoHATHE 00 MOHAX: KaTUOHAX W aHWOHaX. [Ipupoma noHHOM
cBsA3U. CTENEHb OKUCIICHUS DJIEMEHTOB.

KoBanenTHas cBs3b. Pa3sHOBHIHOCTM KOBAJEHTHOW CBSI3U: HENOJIApHAs
(roMeo-TiosIpHAas) U NoJIsIpHAs (reTeponosisipHas) (mpuMepBHI).
DNEeKTPOOTPUIIATETLHOCTh ATOMOB XMMUYECKUX 3JIEMEHTOB. DJIEKTPOHHBIE CXEMBbI
o0pa3oBaHUs KOBAJEHTHOM CBSI3U. OJEKTPOHHBIE U CTPYKTYpHbIE (HOPMYIIbI
BEILIECTB.

Mexanu3Mbl 00pa30BaHUsl KOBAJIGHTHOM CBS3U: OOBIYHBIN (0OMEHHBIN) U 10
HOPHO-aKIENTOPHBIN (00pa30BaHKUE MOHA TUIPOKCOHMS U KATUOHA AaMMOHUS ).

Bonopoanas cBsi3b, Mexanu3M €€ o0pazoBanusi. Pa3HOBUIHOCTH BOIOPOTHOM
CBSI3U: MEXXMOJICKYJISIpHAs U BHYTPUMOJIEKYJIsIpHask (IpUMEpHI).

Merannuyeckas CBs3b.

HNoHHble, aTOMHBIE U MOJICKYJISIPHBIE KPUCTAJUIMUECKUE PEIIETKHU.

Tema VI. TEOPUS DJEKTPOJUTUYECKOM JJUCCOINATINNA

OJIEKTPOJIUTBl W HE3JIEKTPOJUTHI. DIEKTPOJUTUYECKAsT JUCCOLUAIUS
BEIIECTB C MOHHOW M KOBAJIEHTHOW MOJIIPHOM CBSI3BIO: COJIEH, IIEJIOUEH U KHUCIIOT.
Teopus snekTpoauTnyeckoit aucconumanun C. AppeHnyca, OCHOBHBIE MOJIOKEHUSI.
MexaHu3M 2JIEKTPOIUTHYECKON auccormanuu. OOpa3oBaHuEe THAPATUPOBAHHBIX
noHoB. CTymeHYaTass JUCCOLMAIMS HAa TpPUMEpPEe MHOTOOCHOBHBIX KHCJIIOT,
MHOTOKHCJIOTHBIX ~ OCHOBaHUW, KHUCIBIX M OCHOBHBIX cosieil. CreneHb
AIEKTPOIMTHYECKON Auccoruanuu. CuibHbIE U clialdble 3ekTpoiuThl. KoHcTaHnTa
JIMCCOLUALINY.

XUMHYECKHE CBOMCTBA KHUCJIOT, IIEJIOYEH, COJEU C TOYKHU 3PEHUS TEOPUU

ANEKTPOJIMTUYECKON JUCCOIMalK. Peakiinu noHHOTO 0OMeHa.



Tema VII. OCHOBHBIE 3AKOHOMEPHOCTHU XUMHNYECKHUX
PEAKLIU

CKopoCTh XMMUYECKOU PEAKIIUH: TOMOTEHHOW U T€TEPOr€HHOM. 3aBUCUMOCTh
CKOPOCTH XUMHYECKOW pPEaKIUH OT pPa3Nu4yHbIX (PakTopoB: 1) KOHIEHTpauuu
pearupyromnmx BeniecTs ; 2) Temmepatypsl (nmpaBuio Bant-I'odda); 3) npuposs
pearupyromux BemiecTs; 4) karanuzaropa. Katanus. Buasl karanuza: roMOTreHHBIH,
reTeporeHHbld (mpumepsl). BinsgHue Karanu3aTopa Ha SHEPIrUI0 aKTUBALUU
peaKkuuu.

OG6paTuMOCTh XMMHUUYECKUX peakiuil. XumMudyeckoe paBHoBecue. KoHcTanTa
XUMHYECKOTO paBHOBeCUA. DAKTOpHI, BIMAIOIMIME HA CMELIEHHE XWMHYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

Tema VIII. OBIIIUE CBOMICTBA METAJIJIOB

[TomoxeHne METaaioB B NMEPUOAUYECKON CUCTEME XMMHUUYECKUX 3JIEMEHTOB
J.1. MenneneeBa, 0COOEHHOCTH CTPOSHUS X aTOMOB.

Kpucrannmuueckoe cTpoeHHe MeTauioB. XapakTepHble (U3NYecKue u
XUMUYECKUE CBOMCTBA METAUIOB. OJIEKTPOXMMHYECKUWA PsJ  HaNpsHKEHUN
METaJUIOB. DJIEKTPOJIN3 PACIUIaBOB U pACTBOPOB coJieil u menouei. [Ipakruueckoe
3HAYEHHUE ICKTPOIM3a I MTOIYyUYEHUs METAIIIOB, BOJOPOAA, XJIOPA, MIEIOYECH.

Kopposus meraninoB. Bunbl koppo3uu MeTajioB: XuMu4eckasi (Tra3oBasi)
anekTpoxumuyeckas. CrnocoObl 3alIUThl METAIIJIOB OT KOPPO3HH.

Tema IX. METAJLJIBI TTTABHBIX ITOAI'PYIIII I-111 T'PYIIII
NEPUOJNYECKOW CUCTEMBI XUMHNYECKHNX 3JJEMEHTOB
A.N. MEHIAEJEEBA

OOmrast xapakTepUCTUKA IIEJIOYHBIX METAJIOB Ha OCHOBE TIOJIOKCHHS B
[IEPUOIUYECKON CUCTEME U CTPOCHUA aTOMOB. HaTpuil 1 Kanuii: CTpoeHHe aTOMOB,
XMMHUYECKUE CBOICTBA, COCUHEHUS] HATpusl W Kanus B npupoje. Ilomydyenue u
MIPAKTUYECKOE MPUMEHECHUE MIETOYHBIX METAIJIOB U UX COCIUHEHHM.

OO611ast xapaKTeprucTHKa HIEJIOYHO3EMETbHBIX METAJUIOB. Maruuii v Kajablui:
CTPOEHHUE aTOMOB, XUMUYECKNE CBOMCTBA, COCIMHEHUS] MATHUS U KaJIbIUs, MPAK-

THYCCKOC IIPUMCHCHHC.



XKéctkocTh BOABI (BpeMEHHasi U MOCTOSHHAsA) M CIOCOOBI €€ yCTpaHEHUsI.
[IprumeHeHne COETMHEHNI KATbLIUS U MarHus.

OO6miast xapakTepucTHKa dJEeMEHTOB IaBHOM mnoarpymnmsl LI rpynmsi.
AJIIOMUHHN: XapaKTEPUCTHKA aTIOMUHUS HA OCHOBE MOJIOKEHHUS B MIEPUOANYECKOM
cucTteMe M CTpoeHHs ero aroma. COelMHEHUS AJTIOMHUHMS: OKCUI U THUAPOKCH]T
aMIOMUHUA, UX aMm@oTepHbIl xapaktep. [IpupoaHble coequHEHUs aTIOMUHUA.
[TonyuyeHne ¥ IpaKTUYECKOE MPUMEHEHHUE AIFOMUHHUS U €O CILJIABOB.

Tema X. METAJJIBI HOBOYHBIX O PYIIT NEPUOIUYECKOM
CUCTEMbI XUMHMNYECKUX 2JIEMEHTOB .. MEHJIEJIEEBA.
METAJLIIYPI'USA

OCcOOEHHOCTH  CTPOCHHUSI aTOMOB  METAUIOB  MOOOYHBIX  MOATPYIIIL.
3aBUCHUMOCTh CBOWCTB HMX OKCHUIOB W THIAPOKCUIOB OT CTENEHU OKHUCICHUS
AJIEMEHTOB (Ha MpUMeEpe Xpoma).

Kenezo. XapakTepUCTHKA KeJ€3a HA OCHOBE MOJIOKEHUS B MIEPUOANUECKON
CHUCTEME U CTPOEHUSI aTOMa. XUMUUYECKUE CBOMCTBA OKCUJIOB, TUJIPOKCUJIOB U COJIeH
xkenesa (IT) u (II). Ilpuponnsie coenuneHus sxene3a. CriaBbl JKeje3a - YyT'yH H
ctaib. [IpakTuueckoe MpUMEHEeHHE CIUIAaBOB U COSMHEHUM Kele3a.

Meramibl B coBpeMeHHON TexHHKe. OCHOBHBIE MPOMBIIICHHBIE CIOCOOBI
MOJIYYEHHS] METAJJIOB: BOCCTAHOBJIEHUE METAJNIOB U3 UX OKCUIOB YTIIEM (KOKCOM),
okcusioM yraepoaa (1), Bogopoaom, airoMUHHUEM.

Tema XI. IIOATPYIIIA YIVIEPOIA

[TonoxxeHne  XMMHMUYECKHMX  JJEMEHTOB  MOATPYNIBI  yriepoaa B
MEPUOAUUYECKON CHUCTEME XUMUUECKUX diieMeHTOB .. MenneneeBa, ctpoeHne ux
aTomoB. O0111ast XapaKTepUCTUKA.

Yraepoa. Amnotrponusi yriepojaa. XUMHYECKHE CBOWMCTBA yriaepoja:
rOpeHHe, B3aUMOJAECHCTBHE C BOJOPOJOM, METaJUIaMH, BOCCTAHOBJICHHE OKCHJIOB
METAJIJIOB.

Oxkcupn yrinepona (II): dusuueckme u XuUMHUUYECKHE CBOWMCTBa (TopeHue,
BOCCTAHOBJICHHE METAJJIOB U3 X OoKcuaoB). Okcup yraepoaa (IV): ¢pusuueckue u

XUMHUYECKHE CBOMCTBAa (B3aMMOJCHCTBHE C BOJIOW, pPAacTBOpAMH IIEJIOYEH,



OCHOBHBIMH OKCHJIAMH ), CIIOCOOBI TIOJTYICHHUSI.

VYronpHast kucnora. Conu yroiabHOW KHCIOTHI: KapOOHAThl, MX oOIIue
CBOMCTBa, KayeCTBEHHass peakinuss Ha KapOoHaT-woH. ['mapokapOOHATHI.
Kpyrosoport yriiepo

Jla B IPUPOJIE.

Kpemuuii: »1eKTpOHHOE CTpOEHHME aTroMa, KpeMHHs, (U3HUYECKUEe U
xumuueckue cBoirctBa. CoeguHeHusi kpeMHus: okcupg kpemuus (IV), ero
XUMHYECKHE CBOMCTBA, KpeMHUEBAsI KUCIOTa U €€ conr. CoeMHEHUs] KPEMHHUS B
MIPUPOJE.

CrpoutenpHble  Marepuajbl: CTEKJIO, LEMEHT, UX [OJyYCHHE B
MIPOMBIIIJIEHHOCTH.

Tema XII. IIOATPYIIITA A3OTA

[Tosio)keHHE XMMUYECKUX BJIEMEHTOB IMOATPYIBLI a30Ta B MEPUOJIUYECKON
cucreMme xumudeckux snmemeHToB .M. MenneneeBa, crpoeHue ux aromoB. O01mas
XapaKTEepPUCTHKA.

A30T. DJEKTPOHHOE CTPOCHHME aToMa M MOJEKYJbl a3oTa. Puzmyeckue
CBOMCTBA a30Ta. XHWMHUYECKHME CBOWCTBA: B3aWMOJICMCTBUE C BOJOPOJOM,
METaJlJIaMH, KUCIIOPOJIOM.

AmMMuak: puznueckne M XMMHUYECKHE CBOMCTBA (rOpeHHUE, KaTaTUTHICCKOE
OKHCJICHHE, B3aUMOJCHCTBHE C BOJOH U HEOPraHUYECKUMU KHUCIOTaMU).
O6pazoBanue karnoHa amMMmoHHUsA. CoJli aMMOHHS: COCTaB, B3aMMOJCHCTBHE CO
HIEJI0YaMHU, pPa3JIOKEHHUE COJIE aMMOHUS ITpU HarpeBaHnu. KauecTBeHHas peakuus
Ha KaTUOH aMMOHMUS. [[puMeHenrne aMmmuaka B HapoJJTHOM x03s11cTBe. [Ipon3BoacTBO
aMMHaKa: XUMHYECKHE PEaKIMU, JICKAIMEe B OCHOBE IMPOM3BOACTBA aMMHAKA,
BBIOOD ONTUMAJIBHBIX YCIIOBUH.

Oxkcunpt azota (II) m (IV): mnomydenme, cBoiictBa ((pusuyeckue u
XHMHUYECKUE).

A3oTHasg  kuciaoTa. XUMHYECKHE  CBOMCTBA  a30THOM  KHCIIOTBHI.
B3aumoneiictBue pa30aBieHHON M KOHIEHTPUPOBAHHON Aa30THOM KHCIOTHI C

MeTauiaMu M HemeTtamiamu. Conau a30THOM KuCoThl. KauecTBeHHas pe€aKuug Ha



HUTpAT-uoH. [IpuMeHeHrne a30THOM KHUCIIOTHI U €€ COJEN B HAPOJIHOM XO3SMCTBE.
XHWMHUYECKHE PEAKIUH, JIeKAIIME B OCHOBE IPOM3BOJICTBA a30THOM KHCIIOTHI.
KpyroBopot a3ora B npupoze.

docdop: dIEKTpOHHOE CTpoeHHWE aToma. Asmorpomnus  ¢docdopa.
Coenunenust ¢ocdopa: okcun dochopa (V), ero XUMHUECKHE CBOMCTBA;
opTodochopHas KUCIOTa, €€ XUMUUECKIE CBOMCTBA.

Munepansibie  yaoOpeHusi, uX Kiaccuukamus: TMpocTbie (a30THBIE,
dbochopHbIe U KaUiHBIC) U CII0XKHBIE (aMModoc, HUTPOo(ocKa).

Tema XIII. TIOAT'PYIIIIA KUCJIOPOJA

[TonoxeHue 31eMEeHTOB NOATPYIIBI KHUCIOPOJa B MEPUOJAUYECKON CHCTEME
XxuMHuYecKux 31emeHToB J.W. MenzeneeBa, ctpoeHre aToMOB 3iaeMeHTOB. OOmas
XapaKTEPUCTHKA.

Kuciopoa: »3J€KTpOHHOE CTPOCHME aToMa M MOJIEKYJbl KHCIOpOAa,
aJIoTponus, GU3NYECKUE U XMMHUYECKHUE CBOMCTBA 030HA U KUCIIOPOa, TOJIy4eHHE
B MPOMBIIUICHHOCTH M XUMHUYECKoW Jabopatopuu. KpyroBopor kuciopoga B
IPUPOJE.

Cepa: annorponus, GU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMOICHCTBUE C
MeTaJuIaMH, BOJOPOAOM, KHCIOPOAOM, LenoyaMu, kuciaoramu). Cepa B mpupoe.

CepoBogopoi: (pu3nUecKrue U XUMUYECKUE CBOMCTRA.

Cepnas  kucnora. XHUMHUYECKHE CBOIICTBa  pa30aBlE€HHONM U
KOHIIEHTPUPOBAHHON CEpHOM KHUCIOTHI. KauecTBeHHas peakiusi Ha Cylb(ar-HoH.
[IpumeHeHne cepHOM KHUCIOTHI B HApOJHOM XO3SMCTBE. XHMMHUYECKUE PEaKLUH,
JeXalue B OCHOBE IPOU3BOJCTBA CEPHOM KHUCIOTHI, 3aKOHOMEPHOCTH UX
IPOTEKAHUS.

Tema XIV. TAJIOT'EHBI

[TonoxeHue rajJoreHoB B MEPUOINYECKON CUCTEME XUMHUYECKUX AJIEMEHTOB
JI.1. MenneneeBa, ctpoeHue ux aromoB. OO0Iasi CpaBHUTENIbHAS XapaKTEPUCTHKA
raJIOTEHOB KakK IMPOCTBIX BEHIECTB ((PU3MUECKHME M XUMHUYECKHE CBOWCTBA).

Pacrnio3naBanue rajJorcHmuaoB. HpaKTI/I‘ICCKoe MMPUMCHCHHUC I'dJIOTCHOB. ["anorens! B

npuUpoe.



XJ0p: 3JEKTPOHHOE CTPOEHHE aToMa M MOJEKYJbl xjopa. Ouznyeckue u
XUMHUYECKHE CBOMCTBA XJIOpa (B3aMMOJACICTBUE C HEOPIraHMYECKUMHU BELIECTBAMU
(BOIOpOIOM, METAJJIaMH, BOJIOM) M OPraHUYECKUMU BEIIECTBAMH).

XopoBoAOpOA: (PU3NYECKHME M XHMHYECKHE CBOICTBA, IOJyYECHHE
XJIOPOBOJI0- POJIa B IPOMBILIUIEHHOCTH U XMMHUYECKOH JJaOOpaTOpHH.

Consnas kucnora u e€ cBoiicTBa. KaduecTBeHHas: peakuysi Ha XJIOpUI-HOH.
[IpakTH4YeCKOE MPUMEHEHUE COJISTHOU KHUCIIOTHI.

Tema XV. BOAOPO

[lonoxxeHne B NEPUOAMYECKOM CHCTEME XUMHUYECKHX 23nemeHToB J[.U.
MenaeneeBa. DIEKTPOHHOE CTPOCHUE aTOMa U MOJIEKYJIbI Bojopoaa. Bomopon kak
IPOCTOE BEIIECTBO: (PU3MUECKHE U XUMHUYECKHE CBOMCTBA (B3aUMOJIECHCTBUE C
HEOPTraHWYECKUMH BEIECTBAMM (METaJUIaMH, a30TOM, KUCJIOPOJOM, rajJoreHaMu,
OKCHJIaMH METAJUIOB) U OPraHWYECKMMH BEIECTBAMH), MOJyUYE€HHUE BOIOpOJA B
IPOMBIIIJIEHHOCTH M XUMHUYecKoM Jsabopatopuu. [IpakTuueckoe npuMeHeHUe
BOZOPOJA.

PA3JIEJI 2. OPTAHUYECKASA XUMUSA
Tema I. TEOPUSA XUMHNYECKOI'O CTPOEHUSA OPTAHUYECKHUX
COEJIUHEHUNI. DJEKTPOHHAS IIPUPOJA XUMHUUYECKUX CBSA3EN

Oprannueckass XUMHsI - XUMUSL COEIMHEHUH yIIIepo/a.

OCHOBHBIEC TIOJIOKEHUSI TEOPUH XUMHUYECKOro ctpoeHus A.M. byrtieposa.
XHWMHMUYECKOE CTPOEHHUE KaK MOPSAOK COCIMHEHHS M B3aUMHOTO BIIMSIHHSI aTOMOB B
MOJIEKYJIaX. 3aBUCUMOCTb CBOMCTB OPraHMYECKUX COEAMHEHHH OT XUMHUYECKOTO
CTpOeHUS MosieKy. M3oMepus. 3HaueHne TEOPUN XUMHUYECKOTO CTPOCHHUSI.

DneKTpoHHas NPUPOJIa XUMUYECKUX CBS3€M B OPraHMYECKHX COECIHHEHHSIX.
HNoHHbI (reTepoIMTUYECKU) U PATUKAIbHBIA (F€MOJIMTUYECKU) MEXaHHU3M
pa3ppiBa KOBAaJEHTHBIX CBA3EH.

Tema II. AIMDATUYECKUE NPEAEJIBHBIE YI'JIEBOJAOPO/AbI
(AJIKAHBI)
[IpenenbHbIC, UM HACBHIILIEHHBIE, YTIEBOJOPO/IbI (ANKaHbI, WU MapaduHbI).

['omonoruueckuit psana. OOmas ¢opMyna cocrtaBa ankaHoB. HomenkiaTtypa



(MmexayHaponHas). M3omepusi aikaHOB. MeTaH Kak NMPOCTEHIIUN MpPeICTaBUTEIb
QJIKAHOB: DJJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI METAaHA.
XHAMHMUYECKHE CBOWCTBA: PEAKLUMUM 3aMEIICHUS: TaJIOT€HHMPOBAHHWE, HUTPOBAaHUE
(peakust KoHoBanoBa), neruapHpoOBaHUE, KPEKUHI, OKHCIEHHE B Pa3IUYHbIX
yCIOBUSIX (TOpPEHHE, KaTaJIUTUYECKOe OKHUCiIeHHE). CHHTETHYECKHE CIIOCOOBI
IIOJIy4CHHUs] ~ AJKaHOB: peakuus Bropua, ruapupoBaHue  HENPEIEIbHBIX
YIJIEBOAOPOAOB,  BOCCTAHOBJIEHUE  TAJIOTCHOAJIKaHOB  (MOJ- AJIKAHOB)
MOJIMCTOBOZOPOIHON KHCIIOTOW, CIUIABICHHUE COJIEHM OJHOOCHOBHBIX IPEIEIbHBIX
KapOOHOBBIX KUCJIOT CO 1Ienodyamu. [IpakTnueckoe npuMeHEeHNE alKaHOB.
Tema 1. AIMMGATUYECKHUE HEITPEJAEJIBHBIE YI'VIEBOAOPO/bI:
AJIKEHBI, AJIKA/IMEHBbI, AJIKUHbI

OTUNIEHOBBIE YIIIEBOJOPOAbl (ankeHbl). ['omonorunueckuit psna. OOias
¢dopmyna cocraBa ankeHOB. HoMeHkiaTypa (MeXIyHapoJHasi, HCTOpUYECKas).
N3omepust: cTpyKTypHasi ¥ MPOCTPAHCTBEHHAs (Fr€OMETpUYECKasi, U IUC-TpaHC-
M30Mepusl). DTUIEH KaK MPOCTEUIINK MpPEe/ICTABUTENb AJIKEHOB: 3JIEKTPOHHOE M
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI ITHJIEHA. XMUMUYECKHE CBOMCTBA AJIKEHOB!
PUCOEIMHEHNE BOAOPO/IA, TAIIO€HOB, FAJION€HOBOJIOPOAOB, BObI (IpaBuiio B.B.
MapKOBHHMKOBaA), OKHCIIEHUE B Pa3IMYHBIX YCIOBUSAX (FOpEHHE, KaTaJTUTHUYECKOE
OKHUCJICHHE KHCIOPOAOM BO31yXa, BOAHBIM pacTBOPOM IMEPMAHIaHATa KaJHs
(peakust Barnepa)), peakuusi noiaumepuzanuu (MOHSATUS: MOHOMEp, MHOJIMMED,
CTPYKTypHOE (DJIEMEHTApHOE) 3BEHO, CTeNeHb mosuMepusanuu). Crocoob
MOJIYYeHUS] aJIKEHOB: JIETUApaTalus CIUPTOB, AETHIPUPOBAHUE TAJIOTC€HOATKAHOB
(nmpaBmwiio  A.M. 3aiiueBa), JeruApuUpOBaHUE aAJIKAHOB, KPEKUHI aJIKAHOB.
[IpakTrueckoe NPUMEHEHUE ANKEHOB.

Juenossie yraeBogopoabl. ['omonornueckuii psg. OOmas hopmysa cocrasa.
Homenknatypa (MexayHapogHasi, uctopuueckas). M3omepus. Knaccudbuxarus
JIMEHOBBIX YTJIEBOJOPOOB MO B3aWMHOMY PACIOJIOXKCHUIO JBOMHBIX CBsi3eit: 1)
JIMEHOBBIE YTIIEBOJIOPOJIbI C KyMYJIUPOBAHHBIMU TBOMHBIMU CBA3SIMU; 2) TUEHOBBIE
YTIEBOAOPO/bI C CONPSKEHHBIMU JIBOMHBIMU CBSI3SIMU; 3) JUEHOBBIE YIJIEBOIOPOIbI

C H30JIMPpOBAHHBIMH HBOﬁHBIMH CBA3sMU. I[I/IeHOBI)IC yYriaeBoaopoasl C



COTPSKEHHBIMU JBOMHBIMU CBSI3SIMU. OCOOCHHOCTH UX CTPOCHHUS U XMMHYECKHX
CBOHCTB (Ha mpumepe Oyrtamuena-1,3). Kaydyk: mpupomssiii (M30IPEHOBBINA) U
cUHTeTHYecKui  (OyTaiMeHOBBIA, XJOponpeHoBblid). CTpoeHue, CBOICTBA,
IPUMEHEHUE.

AleTUICHOBBIE YTIIIEBOAOPObI (ankuHbl). ['omonoruueckuit psa. OOmas
dopmyna cocraBa ankuHOB. HoMmeHkmarypa (MeXIyHapoaHasi, HCTOpUYECKas).
N3omepus. AnEeTWIEH KaK IPOCTEUINM NPEACTABUTENb AJIKUHOB: JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTpPOEHHE. XHMHUYECKHE CBOMCTBA alKMHOB: pPEAKIUU
NPUCOCINHEHUS, MOJUMEpPHU3alUs, TOPEHHE, OKHUCIEHHE «XPOMOBOM CMECHIOY,
pacTBOpOM IE€pMaHraHaTa Kajus, peakuuu 3amenieHus. CrnocoObl MOTy4YEHHS
aneTwieHa: 1) kapOUIHBIM crmoco0; 2) KpeKWuHT mnpupoaHoro rasza. CrocoObl
MOJIYYEHHUs] TOMOJIOTOB anetuieHa. [IpakTnueckoe NpuMEHEHre alleTUIIEHa U €ro
IIPOU3BOJIHBIX.

Tema IV. APOMATHYECKHUE YIVIEBOJAOPO/bI (APEHBI)

beH3on kak mpocTerimui MNpeICcTaBUTENb apOMATHUYECKUX YTIIEBOJIOPOIOB.
DJEKTPOHHOE CTPOEHUE MOJIEKyJbl OeH3oia (apoMaTHYecKas CHCTeMa CBS3€il).
duznyeckue M XUMHUYECKHME CBOWCTBa OeH30ma: 1) peakiuu 3aMelieHus
(ranoreHMpoBaHNEe, HUTPOBAaHUE, CYIb(PUPOBAHUE, ATKUIUPOBAHUE, ALUIUPOBAHHUE
(peakmust dpunens-Kpadrca)); 2) peakiuu npucoeanHeHUs (THAPUPOBAHUE,
rajioreHupoBanue); 3) okucienue. CnocooOsl noiayyeHus Oensona. IIpakrtuueckoe
IIPUMEHEHUE.

I'omosnoru 6en3ona (apensi). Homenknarypa. M3zomepus. Tonyon: crpoenue,
B3aMMHOE BJIMSIHUE AaTOMOB B MOJEKyJ€ TOJIyoJla, XUMHUYECKHE CBOMCTBA,
MOJIyYEHHE, IPAKTHYECKOE TPUMEHEHUE.

Tema V. IPUPOJHBIE UCTOYHUKU YIJIEBOAOPO/J10B
N UX ITIEPEPABOTKA

[Ipuponnbie U momyTHbIe HEPTSHBIE T'a3bl, UX COCTaB U HCMOJIb30BAaHUE B
HapOJHOM XO35ICTBE.

Hedts. CoctaB u cBoiictBa Hedtu. [IpoaykTsl, momyuyeHHbIE U3 HEPTH, UX

npuMenenue. CrocoOwl nepepadbotku HedTH: 1) dpakimoHHas rneperoHka HeTH;



2) kpekuHr; 3) apoMaTtuzanus HedpTenpoayKToB. OXpaHa OKpyKaroIlen cpelibl pu
HedTenepepaboTKe.
KokcoBanue kaMeHHOTO yTIJis, IPOAYKThl KOKCOBAHHS.
Tema VI. CIIMPTBI U ®EHOJIbI

OpHoaTOMHBIE TpeenbHble CcOUpPThl. ['oMosornueckuit psana.  OOmias
¢opmyna cocraBa. Kinaccupukauus cnuproB. Homenknartypa (MexayHaponHas,
ucropuueckas). Mzomepusi. Ctpoenue crimptoB (dyHKIMOHAMRHAs rpynma -OH, eé
3JIEKTPOHHOE CTpOeHuE). MexMoeKynsapHas BOJOPOAHAs CBs3b, €€ BIMSHHE Ha
(du3nUecKue CBOMCTBA COUPTOB. XMMUYECKHE CBOMCTBA CIIMPTOB: B3aUMOJICHCTBHUE
CO ILIEJIOYHBIMH METAJJIAaMU U TaJlOT€HOBOAOPOJHBIMU KHUCIOTaMHU (aMQpoTepHbIe
CBOMCTBAa CIHPTOB), pEaKUUsi C TaJOT€HONPOU3BOAHBIMU (ocdopa, peaxius
TepUPUKALNM, PEaKUUH Jeruapartauud (Mex- W BHYTPUMOJEKYJSIpHAS),
JNETUIPUPOBAHUE CHUPTOB (KATAJIUTHUECKOE M OKHUCIUTEIBHOE), OKHUCIICHHE
CIMPTOB B PA3NMYHBIX YCIOBUAX (KECTKMX M MArKuX). CrnocoObl MOTydeHHs
cnupToB. [IpruMeHeHHe CIUPTOB KaK pAacTBOPUTENEH, B OPraHUYECKOM CHHTE3E,
MEIULMHE, OTPULATENBHOE JEHCTBHE CIIMPTOB HA OPTaHU3M.

MHoroaromMHble TpeaesibHbIE COHUPTHI. [JIMIEpUH Kak MpeACTaBUTENb
TPEXATOMHBIX MpPEAETbHBIX CIUPTOB (TPHUOJIOB): CTpOeHHE, (U3MUECKHEe U
XUMHUYECKHUE CBOWCTBA (B CPAaBHEHUU C OJHOATOMHBIMU MPEAETbHBIMUA CIIUPTAMH).
[lonyyeHnue, mnpakTUUECKOE TMpPUMEHEHHE. MeauKo-OMOJIOTHYECKOe 3HAYECHUE
TJIMLIEPUHA U €T0 IPOU3BOIHBIX.

@®enounbl. Knaccudukanus. Homenkinarypa u uzomepusi. OAHOATOMHBIE
(beHoubl: cTpoeHKe (B3aMMHOE BIUSIHUE aTOMOB B MOJIeKyJie (peHomna), puznyeckue
U XUMHUYECKHE CBOMCTBa: 1) peakuuu mo ruJipokcorpyime (B3anMOJEHCTBUE CO
HIEJIOYHBIMU METAJJIAMU, PACTBOpPaMU IIENOYEH, C pAaCTBOPOM XJIOPUIIOM HKeje3a
(111)); 2) peakiuu MO OCH30JBHOMY KOJBI[Y: PEaKIUH 3aMelneHus (¢ OpOMHOI
BOJOM, peakiusi HUTPOBaHUS, peakuus CylIb(QUPOBaHUS) U  peakUuu
npucoeAuHeHus (ruapupoBanue); 3) okucieHue ¢enona. CrnocoObl MOTydEeHUS,

npuMeHeHue (peHoia B HAPOJIHOM XO35SHUCTBE U B MEIUIIUHE.



Tema VII. AJIBJAETU/IbI

[Ipenenbupie anpaeruasl. ['omonorudeckuit psa. OOmas ¢popMyna cocraBa.
Homenknatypa (MexayHapojHas, wuctopudeckas). HM3omepus. CrpoeHue
KapOOHWJIBHOM  rpymmbl. @PuU3HyYecKHe CBOMCTBA. XHWMHYECKHE CBOMCTBA
anbIeruaoB: 1) peakiuu NPUCOSAMHEHMs MO JBOWHOM CBS3M (THUAPHUPOBAHUE,
peaKkIys ¢ [UaHOBOJAOPOIHON (CUHHIJIBHOM ) KHUCIIOTOW); 2) peakluu OKUCIICHHUS:
peaknusi «cepeOpstHoro 3epkaya», peakuus ¢ ruapokcugom wmeau (II) mpum
HarpeBaHuy; 3) peakius NoJIuMepU3allid MypaBbUHOIO U YKCYCHOTO ajibJeTU/I0B.
CnocoObl mony4yeHust anpAeruyioB. l[IpuMeHeHHe YKCYCHOr0O M MYypaBbHUHOIO
aJIbJIETUI0B B HAPOJHOM XO35KCTBE.

Tema VIII. KAPBOHOBBIE KUCJIOTbI

KapOonosbie kucnotsl. Kiaccudukaius kapOOHOBBIX KUCJIOT: 1) mo mpupo/e
YTIEBOJAOPOJIHOTO paJNKaja; 2) o OCHOBHOCTH (110 YUCITY KapOOKCHIIBHBIX TPYIII )
(mpuMepBHI).

[IpenenbHble OTHOOCHOBHBIE KapOOHOBBIE KUCIOTHI. ['OMONOrMYecKuil psij.
Oo6mast dopmyna cocraBa. Homenknatypa (MexmayHapoaHas, HCTOPHUYECKAs).
N3omepus. CtpoeHue Kap601<cpmbﬁ0171 rpynnbl. Duszndeckne W XUMHUYECKHUE
CBOMCTBa KapOOHOBBIX KHCJOT: B3aMMOCIHCTBHE CO IlEJI0YaMH, OCHOBHBIMU
OKCUJIaMH, COJISIMH, METaJlIaMH, CTOSIIIMMH B PSIAY HAMpsOHKEHUW O BOJOPOAA,
peakuust srepudukanuu. [lonyuenue u npakruueckoe npumeHenue. [Ipakruueckoe
3HauYE€HHUE KapOOHOBBIX KUCIIOT.

MypaBbuHasi KUCJIOTa: CTPOEHUE, XUMUYECKHE CBONCTBa (0COOEHHOCTH),
NOJIy4eHHUE, IPUMEHEHHE.

Beicmme IIpeiesIbHbIE OJIHOOCHOBHBIE KapOOHOBBIE KHCJIOTBI:
MaJbMUTUHOBass W crTeapuHoBas. CrTpoeHue. XUMHUYECKHE CBOMCTBA. MbLia.
[Tomy4yeHue BeICIIUX KapOOHOBBIX KUCJIOT KaTATMTUIECKUM OKHUCIICHUEM aJIKaHOB.

Tema IX. CJIOKHBIE D®UPLI. 7)KUPbI

Crnoxunble 3@upbl. Homenknarypa. Ctpoenue cinoxHbix 3gupos. [lonyuenue:

1) peakmueit arepudukanuy; 2) Npu B3auMOACHCTBUN CITUPTOB U XJIOPAHTUIPHUIOB

KapOOHOBBIX KUCJIOT; 3) MPU B3aUMOJIEUCTBUH CITIUPTOB U @aHTUJIPUAOB KapOOHOBBIX



KUCTIOT. XHWMUYECKHE CBONCTBA CIIOXKHBIX 3(PUPOB: KUCIOTHBIA U IIEIOYHOU
TUAPOJIN3, B3aWUMOJCICTBHE C aMMHAakoM (aMMoOHOuH3). [IpuMeHeHne CIOXKHBIX
7(upoB.

XKuppl Kak MpPEACTABUTENH CIOXHBIX 3()HUPOB TPEXATOMHOIO CIUPTA
riuiepuHa U BoicuX >KUpHBIX KuciaoT (BXK). CocraB (mpocTeie M cMelniaHHbIe
TPUAIWITIIUIEPUHBI) (IIPUMEPBI), CTPOCHUE MU XUMHYECKHUE CBOMCTBA >KUPOB:
TUAPONH3 (KUCIOTHBIN, MIETOYHON, (ePMEHTATUBHBIN), TUAPUPOBAHUE KHUPOB,
conepxkamux octaTku HeHacbieHHbIX BIKK. IlpeBpamienus XupoB NHIIUA B
opranusmMe. bruonoruueckas poJsb JKUPOB.

Tema X. YIVIEBOJbI

Knaccudukanus yrneBogoB (10 CIOCOOHOCTH MOABEPraThCS TUAPOIIN3Y):
MpOoCThie (MOHOCAXapHabl, UJIM MOHO3bI) U CJOXKHBIC (OJIUTO- M MOJUCAXAPHUIBI).
Haxoxnenue B mpupoje.

[Ipocteie yrieBoibl (MOHOCAXapuabl, WM MOHO3bI). Knaccuduxkanus: 1) mo
YHCITy YTJIEPOJHBIX aTOMOB B IenH; 2) MO0 (yHKIIMOHATIBHBIM TPyMIaM (aIbI03bl,
KeTo3bl) (mpuMepsl). [1r0K03a Kak mpejcTaBUTENb anbaorekco3. Haxoxaenue B
npupoae. Puznyeckue cBoilcTBa. CTpoeHUE IIIOKO3bI: OTKPBITas U LUKJIMYECKas
dbopmbl. XMMHUYECKHE CBOMCTBA: pPEAKIMHM OKUCIICHHS (peaKIus «cepeOpsHOro
3epKaiay, peakius ¢ ruapokcuaom meau (1) mpu HarpeBanun); B3auMoeHCTBUE C
ruapokcuiom Meau (1) 6e3 HarpeBanus (kauecTBEHHAs! peaKIisl HA MHOTOaTOMHbIE
CIIUPTHI); peaKuus TUIPUPOBAHUS (BOCCTAHOBIIEHHE); OOpa30BaHUE MPOCTHIX H
CIIOXKHBIX A(PUPOB; OpOXKEHUE TIIOKO3bl (COUPTOBOE, MACISHOKUCIOE, MOJOYHO-
kucinoe). [Tonyuenue. IIlpumenenue riaoko3sl. Kparkue cBenenust o ppykrose.

Hucaxapunel (0MO3bI) Kak TpeacTaBuTeNnu osmrocaxapugoB. Caxaposa:
HaXOXKJEHUE B MPUPOJE, (PU3nyeckue CBOMCTBA, CTPOCHUE, XUMUYECKHE CBOMCTBA
(rumponus), nojrydyeHue, IpUMEeHEHHE.

[Tonucaxapuasbl (0JIMO3bI): KpaxMall U 1eJiT0103a. Kpaxmai: HaxoxkaeHue B
pUpOAE, CTPOEHUE, PU3HUECKIE U XUMHUECKHE CBOICTBA (KaueCTBEHHAs peaKkus
Ha Kpaxmal, TUApoiIn3 (KUCIOTHBIN U (pepmeHTaTHBHBIN)). [IpeBpaiienus kpaxmana

MUK B OpraHu3Me. buonornueckas POJIb.



[{emrono3a: HaXOXKAEHUE B IPUPOJIE, CTPOCHUE, PU3NUECKHIE U XUMHUCCKHE
CBOMCTBa (TUIPONN3, 00pa30BaHKE CIOXKHBIX dPUPoB). OTIHUNS TEIUTFOIO03BI OT
Kpaxmaia (1o CTPOEHHUI0 U XUMUYECKUM CBOMCTBaM). [IpakTrueckoe mpuMeHEHUE
IEJUTIONIO3pI U € Tpom3BOAHBIX. [loHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHaX (Ha
pUMEPE allETaTHOTO BOJIOKHA).

Tema XI. AMUHBI

Avunpl. Krnaccudukamus amubHOB: 1) 1o mpupone yrieBOAOPOIHOTO
paaukana; 2) Mo YHUCIy 3aMEIEHHBIX aTOMOB BOJOPOJa B MOJIEKYJE aMMHUaKa
(mpuMepsl).

AnudaTtudeckue npeebHbIe aMUHBL: CTPOEHUE, (PU3NYECKUE U XUMUUECKUE
CBOMCTBa (aMHMHBI KaK OpPraHMYECKHME OCHOBAaHHUA: B3aUMOJICMCTBUE C BOJOH,
MUHEPAJIbHBIMU KUCIIOTaMU ), TIOJIydeHUE, TPUMEHECHUE.

ApomaThueckue aMHUHbl. AHWUJIUH KaK MPOCTEHIIMI MpeICcTaBUTEINb
apOMaTUYECKUX aMHUHOB: (DU3UYECKHE CBOMCTBA, CTPOCHHE, B3aMMHOE BIIMSIHHUE
aTOMOB B MOJIEKYyJie aHWJIMHA, XWMHYECKHE CBOMCTBA, TMOJYyYECHHE AaHUJIMHA,
MPAKTUYECKOE TPUMEHEHHE.

Tema XII. AMUHOKUCJIOTHBI. IENITU/AbI. BEJIKHA

AmvuHOKHCITIOTHI.  Knmaccudukanus aMHHOKHCIOT: 1) 1o  mpupoje
YTIEBOJAOPOJIHOTO pajivKaia; 2) Mo YUCIy aMUHO- U KapOOKCUIILHBIX TpymM; 3) 1o
B3aMMHOMY PacCIIOJI0KEHUI0 aMHUHO- U KapOOKCUIILHOM TPYIIII.

0-AMHHOKHUCIIOTBI:  Ouojormyeckas kiaccuukanus (3aMeHUMBIE U
He3aMEHUMBbIE), (U3UYECKHE CBOMCTBA, CTpoeHHE (0Opa3oBaHUE IBUTTEP-HOHA).
XUMUYECKHE CBOMCTBA 0-aMUHOKHUCIIOT: 1) amdoTepHbIe CBOMCTBA; 2) peaKIuu 1Mo
KapOOKCHIIBHOUW Tpymme; 3) peakiuu M0 aMUHOTpyMNe. 0-AMHUHOKHCIOTHI Kak
CTPYKTYpPHBIC €TUHHUIIBI TIEITUIOB U 0eIK0oB. CrIocOObI MOJIydeHHUs, OMoIornyecKas
pOJIb.

AMuHOKanpoHoBasi kucioTa. [loHATHE O CHHTETHMYECKHX BOJOKHAX Ha
puMepe BOJIOKHA KaIpoH.

[Tentuasl. CuHTE3 MNENTUAOB, HOMEHKIATypa, MOJIEKYJApHas Macca,

CTpO€HHuE, CBOMCTBA, GYHKIIUU B OPTaHU3ME.



benku. [Toaunentuanas teopust ctpoeHus oenkoB 3. @umiepa. [lepBuunas,
BTOpPHYHAs, TPETUYHAsI M YETBEPTUYHAsl CTpyKTypa OenkoB. CBoilcTBa OEIKOB:
ruposin3 (KUCIOTHBIM, MIETOYHOM, (epMEHTATUBHBIN), neHarypauus. buonoru-
YyecKasi pob.

Tema XI11. ASOTCOAEPKAIIUE 'TETEPOLIUKJIMYECKHUE
COEJAUHEHUA

[lonsTie 00 a3zoTcoaep)KaIUX TETEPOIMKINUYECKUX COCIUHEHHMSIX Ha
npuMepe MUPUIUHA U TUPPOJIa.

[Tuppon kak mpeACTaBUTETh MATHYICHHBIX TE€TEPOIUKIOB C OJHHUM
reTepoaToMoM: CTpOCHHE, (PHU3NYECKHE U XUMHUYECKHE CBOWCTBA, CIIOCOOBI
MOJTY4CHHUSI.

[TupuaH Kak MPEACTAaBUTEIh MICCTHUICHHBIX TETEPOIUKIOB C OJHUM
rerrepoaTroMoM: CTPOEHUE, XUMUUYECKHE CBOMCTBA, CIIOCOOBI TIOTyUEHHUS.

[lypuHoBbIe (aJlcHUH M TyaHWH) U NHUPUMUIUHOBBIC (ypalui, LUTO3UH,
THMWH) OCHOBAHMS, BXOJSIINE B COCTaB HYKJIICMHOBBIX KHCJIOT.

Tema XIV. HYKJIEMHOBBIE KUCJIOTbI

Hyxnennosbie kucimoTel. CTPYKTYpHBIC KOMIOHEHTHI HYKJIEHHOBBIX KHCJIOT:
a30TUCTBHIC OCHOBAHUs, yTIEBOAHBIM KOMMIOHEHT (P-D-pubo3a u D-P-2-me3oxcu-
pu6o03a), hochopHas kuciaora. Tunsl HykienHoBBIX kuciaot: PHK u JIHK.

Hyxkiieo3uasi: coctaB, CTpOCHHE, XUMUYECKHUE CBOMCTBA (THAPOIIU3).

Hyxkieotupl: coctaB, CTpoeHHES, XUMUYECKHE CBOMCTBA (THIPOJIN3).

[TepBuuHas CTPyKTypa HYKJICHHOBBIX KUCIOT. POJIb HYKIIGHHOBBIX KHCIIOT B
KU3HEICATCIIbHOCTH OPTaHU3MOB.

PA3JIEJI 3. PACYETHI 10 XUMNUYECKUM ®OPMYJIAM U
YPABHEHUSAM PEAKIIUI

Pacuer mo xumudeckum (HopmysiaM OTHOCHTEIbHBIC MOJIEKYJISIPHBIE MACCHI
BEILIECTB.
Pacuer maccoBoy 101 1 MacChl paCTBOPEHHOTO BELIECTBA, OTHOCUTEIIBLHOU

IJIOTHOCTH Ta30B, MAcChl BEIIECTB WJIM OOBEMBI Ta3oB (H.y.) MO H3BECTHOMY



KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYNHBIIUX B PEAKIUI0 WM TOJTYYUBIITHXCS
BEIICCTB, 00bEMHBIC OTHOIICHHSI Ta30B 110 XUMHYCCKUM YPaBHCHHUSIM.

Pacuet macchl, 00beMa HITH KOJTMYECTBA BEIIECTBA TI0 H3BECTHBIM JTaHHBIM 00
UCXOHBIX BEIIESCTBAX, OJTHO M3 KOTOPHIX JIAHO B M30BITKE.

PacyeT MaccoBoif 107U BBIX0/1a IPOAYKTA OT TEOPETUICCKH BO3MOIKHOTO.

Pacyer macchl mim oObeMa MPOJYKTa PEAKIMH 1O W3BECTHOM Macce WU
00bEMY OJTHOTO M3 HUCXOIHBIX BEIIECTB, COACPIKAIICTO TPUMECH.

PacyeTsl Mo TEpMOXMMHUUYECKUM ypaBHEHHUSI.

YCcTaHOBIIEHUE MOJIEKYISIpHONW (POPMYIIBI Ta3000pa3HOTO OPTaHUYECKOTO
BEIICCTBA HA OCHOBAHWHM €T0 INIOTHOCTH, OTHOCUTEIBHON IJIOTHOCTH IO BOJIOPOIY
WM TI0 BO3AYyXY M TI0O MacCOBOH J[0JIe 3JIEMEHTOB, a TaKKe 0 Macce, 00beMy WIH

KOJIMYCCTBY BCIICCTBA — ITPOAYKTOB €T'0 CrOpaHusi.
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