ITPOI'PAMMA BCTYIIUTEJIBHOI'O UCIIBITAHUSA
O XUMHUn

Crtpoenue BemecTrBa

Ctpoenue atoma. CocTaB siiep atoMoB. M3oTonbl. PacipeaeneHue 31eKTpOHOB
B aroMax. XHMHYECKMU OdJIeMEHT. llepuoguueckuid 3aKOH U CTPOCHHE
IEPUOAMYECKON CHCTeMBI. S-, P-, d-anmemeHThl. OTHOCHTEIbHAs aTOMHas Macca,
OTHOCHUTEJIbHAS MOJIEKYJISIpHAsA Macca. 3aKOH COXPAaHEHUsI Macchl. MoJib — eIuHUIA
KOJInuecTBa BellecTBa. MousipHas Macca. 3akOH ABOragpo M €ro CIleJICTBUS.
[IpocToe BeliecTBO, CI0KHOE BEIIECTBO, CMECh BellecTB. [loHATHE 00 amIoTpONHbIX
Moaupukanusx. Buasl xumudeckux cBazeil. O0pa3oBaHue KOBAJEHTHOM MOJISPHOU U
HEMOJISIPHOM CBsI3U. J[JTMHA M SHEPTrUsl CBSA3U. DNEKTPOOTPULIATEILHOCTh XUMUYECKHUX
anemeHToB. (OOpa3oBaHMEe HWOHHOW CBS3W. MeTauiMueckas CBs3b. BelecTBa
MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHMS. THUIBl KPUCTAUIMYECKUX PEIIECTOK.
BoaoposaHas cBsi3b. BaleHTHOCTD M CTEIIEHb OKUCIICHUS.

XHMHYeCKHEe peakunuu

SBnenus gpusznueckue u xumuueckue. Kimaccudukanus peakiuii: coequHeHus,
pa3NoKeHHsl, 3aMelleHus, ooOMeHa. OKHUCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIUH,
BOKHEHIINE OKUCIUTEIM W  BOCCTAHOBHUTENW. OJEKTPOJIM3 C HHEPTHBIMU
AJIEKTPOJIaMU PACIUIaBOB COJIEH M OKCHIOB; pacTBOpoB coyieil.  OOpaTtumocTb
peakuuii. XUMHUYECKOE paBHOBECHE M YCIIOBUA ero cmemieHus (mpunnun Jle
[Hatenbe). CKOpOCTh XMMHYECKHUX PEAKIUI M €€ 3aBUCUMOCTb OT pPa3IUYHbIX
¢daktopoB. Koncranta ckopocT xumuyeckux peakuuid. Karamuz. TemnoBsie
3 (HEeKTh XUMUYECKUX peaKui. Peakinu 3K30- U 3HIOTEPMUYECKHE.

PacTBOpbI

PacTBOpUMOCTh BelIECTB, 3aBUCHUMOCTh PAacCTBOPUMOCTH BEUIECTB OT HUX
MPUPOBI, OT TEMIEPATYPHI U JIaBlIeHUsA. THIIBI pacTBOPOB (Ta3000pa3HbIe, KUIKHE,
TBepAble). BrlpakeHue coctaBa pactBopa (MaccoBas n0yid, OObeMHas A0Js,
MOJISIpHAsE ~ KOHIEHTpauus).  OJJeKTpoiuTHdeckass  auccorumanus.  CreneHb
nucconuanuu. CuiibHble W cialOble 3JeKTpoJiuThl. MOHHBIE ypaBHEHHS pEaKIMi.
[IpeacraBienre O KOJJIOMAHBIX PACTBOpaxX. 3HAYEHUE PACTBOPOB B MEIULIMHE U
Ouosoruu, B OBITY.

OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeTMHEHUIt

Okcunapl, KHUCIOTHI, OCHOBaHUS, coyu (KiIaccupukamus, HOMEHKIATypa,
CIIOCOOBI TIOJTYYSHHSI U CBOMCTBA). VOHHBIN THAPOJIN3: TUAPOIU3 IO KATUOHY (COJIU
ATIOMUHUSA, KeJe3a, XpoMa, MeI, IMHKA, aMMOHHS U Jp.); THAPOJIN3 MO0 aHUOHY
(cynbduTtsl, cyabduasl, kapooHatsl, hocdaTel, arieTaThl, CHIIMKATHI U Ap.). [1oaHBIHM
ruaponau3 (Ha mnpumepe cyiabduma amoMuHug). AMPOTEpHOCTH Ha NpUMEpe



COCIMHEHUI Oepusuinsi, IMHKA, TepMaHus, OJOBa, CBMUHIA, AJTIOMUHUS, TaJlIus,
uagus, xpoma(lll), cypemei(Ill), Bamamusa(I1V); turana (IV). IlpenacraBieHust 06
00pa30BaHUH THAPOKCOKOMITIICKCOB.

Boaopoa u ero coenHeHust

Bonmopon, ero ¢usnueckue cBoOWCTBA. XMMHYECKHE CBOMCTBA BOJOPOJA:
B3aMMOJCHCTBHE C MeETaJUlaMHd M HEMeTaUlaMH, BOCCTAHOBJICHHME METAJIOB W3
okcusioB. JlabopaTopHble W MPOMBINUICHHBIE CIOCOOBI TMOJYyYECHHS BOJJOPOJA.
[Ipumenenue Bomopona. Boga. CtpoeHue Monekyisbl. OU3HUECKHE U XUMUYECKHE
CBOMCTBa (B3aUMOJICHCTBUE C METa/NIaMH TPU PA3JIMUHBIX YCIOBUSX; 3JEKTPOIU3;
oOpazoBanue Kkpuctauioruaparo). CocTaB JeTy4uMX COCIUHEHHI BojaopoAa C
HeMeTauiamMu (1ubopaH, cuia, GpocduH, apcrH, CEIEHOBOAOPO/I, TEIUTYPOBOIOPO/).
IIpencraBnenue o runpuaax. Bzaumonencreue TuIpyuI0B ¢ BOJOM.

I'aniorensl U UX coeqMHEHUS

O6mass xapakrepuctuka VIIA rpynmbl MEepUOIUYECKONH CHUCTEMBI. XJIOp,
CTPOCHHUE MOJIEKYJIbI, PU3MUECKHE U XUMUYECKHE CBOMCTBA (PEaKIIUU C METalaMu U
HEMETaJJIaMH; BOJOW; pacTBOpamMu Iiejouei; OpoMuIaMu U MOJIUIaMU METaJIJIOB, C
JPYTUMH  CJIOXKHBIMM  BEIIECTBAMH C  BOCCTAHOBUTEJIBbHBIMU  CBOWCTBaMHU).
JlaGopaTopHble ¥ TPOMBIIUIEHHBIE CHOCOOBI MOMYYEHHUs XJIopa. XJIOPOBOIOPO,
CTPOEHUE MOJIEKYJIbI. PU3NUECKHE CBOMCTBA XJIOPOBOAOPOIa. XUMHUUECKUE CBOUCTBA
XJIOPOBOJIOPOJIa U €r0 BOJHOTO PacTBOpa (COJSHON KHUCIOTHI): B3aUMOJICHCTBHE C
METaJUIAaMH, OCHOBHBIMHM OKCHJAMH, OCHOBAaHUSIMHM, COJISIMH, BEIIECTBAMU C
OKHCITUTENIbHBIMU ~ CBOWcTBaMU. JlabopaTopHble W MNPOMBIIIIEHHBIE CIIOCOOBI
noJiydeHus: XxjopoBoaopona. CpaBHEHHE XJIOPOBOJAOPOJa C (PTOPOBOAOPOJIOM,
OpOMOBOJIOPOJIOM U MOJ0BOAOPOAOM. KauecTBeHHBbIE peaklMi Ha TaJOreHU 1-UOHBI.
Kucnoponaconepxamme COeIMHEHHUS XJIOpAa: OKCHUABI XJIOpA, XJOPHOBATHUCTAs
KHUCJIOTA M €€ COJIM THIIOXJIOPUTHI; XJIOPUCTAsT KHUCJIOTA U XJIOPUTHI; XJIOPHOBATAs
KHMCJIOTA Y XJIOPAThL, XJIOPHAs KACIIOTA U NEPXJIOPATHL.

uiemenTsl VIA rpynnsi

O6mas xapakrepuctuka VIA rpynmnsl nepuoanuecKoi CUCTEMBI.

Kucnopon, ero ¢usnueckue cBoicTBa. XUMHUYECKHE CBOMCTBA KHCJIOPOJA:
B3aMMOJICHCTBUE C MeTallaMu W HemeTrauiamu. [openue. JlaGopatopHbie u
MPOMBIIIUICHHBIE CIOCOOBI MOJydyeHus kuciaopoaa. CpaBHeHHE (UBHUECKUX U
XAMHUYECKUX CBOMCTB KHUCJIOPOJAa M 030HA. XUMHYECKHE CBOMCTBA IEPOKCH]IA
BojopoAa. AuoTpornHele Moaudukauuud cepbl. PU3NYECKHE U XUMHUYECKHE
CBOIMCTBA cepbl (peakuu ¢ MEeTaUIaMH; ¢ rajoreHamH, KUciaopoaom, ¢pochopom u
YyIJIEPOJOM; OTHOILIEHUWE K KHUCJIOTaM; JUCIPONOPLUUMOHUPOBAHUE B PaCTBOPE
miesnioun). CepoBojopoa, ero (¢u3uueckue CcBOMCTBA. XHUMHUYECKHME CBOMCTBA



CEpOBOJIOPO/IA KaK ci1aboi KUCIOTHI M BoccTaHoBUTENs. KauecTBeHHast peakius Ha
cepoBoopon u cynbua-uonsl. [lomydyenne cepoBomopoma. OKCHUIBI CeEpBI.
OKUCIUTENbHO-BOCCTAHOBUTENIbHAST ~ JIBOMCTBEHHOCTh  okcuaa  cepui(lV) w
cynbutoB. CepHas KucClIOTa, €€ (DU3MYECKHE CBONCTBA. XUMHUYECKHE CBONCTBA
CEpHOM KHUCJIOTHl KaK CHJIBHOM KHUCIOTBI W  okuciautens. (OcobeHHOoCTH
B3aMMOJICHCTBUSL CEPHOM KHCIOTHI C METAJTIAaMH. XUMUYECKHE OCHOBBI IMOJYYEHHUS
cepHoil kucnotsl. Conm CepHOM KUCIOTHI U UX CBOMCTBAa. KauecTBeHHas peakuus Ha
cyibdar-uon. IlpeacraBieHuss 0 KUCIOPOACOJCPIKAIIMX COCIMHEHMSIX CeJieHa U
TEJUTypa.

uieMeHThI VA rpynnbl

OO6mast xapaktepucTuka VA Trpynmnsl NEPHOJAYECKOHM CHCTEMBL. A3OT,
CTpOEHHE MOJIEKYJbl, (U3MUECKHE CBOWCTBA. XHWMHUYECKHE CBOMCTBAa a3o0Ta:
B3aMMOJICHCTBUE C METaulaMUd M HeMeTalaMu. AMMHak u. CTpOEHHE MOJEKYJIbI
amMmuaka. dusnueckue CBOWCTBA aMMHUaKa. XMMHYECKHWE CBOIICTBA aMMHAKa Kak
c1a00T0 OCHOBAHUSI U BOCCTAHOBUTENS. XUMUYECKHE OCHOBBI MOJYUYCHHS aMMHAaKa.
CpoiicTBa cosieii aMMOHUS (peakIUH CO IIEJI0YaMU, PEAKUUU Pa3JIOKEHHS).
Hutpuner metamio. CoiictBa okcuna azora(ll): peaknus ¢ kucmopogom. CBolcTBa
okcuga aszora(lV): pactBopeHme B BOJE€ B  NIPHUCYTCTBHM  KHUCIOPOJA;
JUCIIPONIOPIIMOHUPOBAaHUE.  A30THas  KHUCJIOTa, €€ (U3MYECKHEe CBOMCTBA.
XHUMMYECKHE CBOMCTBA a30THOM KHUCJIOThI KaK CHJIBHOM KMCIIOTBI U OKMCIIMTENS,
paslioKeHue a30THOM KHUCIOThl. OCOOCHHOCTH B3aMMOJICHCTBUS a30THOM KHUCIIOTHI C
MeTajllaMyu. XUMHYECKHE OCHOBBI MOJIYYECHHUSI a30THOM KHUCIJIOTHI. TepMHYECKOE
pasyioxkeHue HUTpaToB. KauecTBeHHass peakiusi HAa HUTPAT-UOH. AJUIOTPOIHbBIC
Moaudukauun  (dochopa. duznueckue Hu XUMUYECKHE CBoMcTBa (ocdopa:
B3aUMOJICHCTBUE ¢ MeTajulaMu U HemeTtauiamu. l[lomyuenue d¢ocdopa. Oxcup
dbochopa(V), ero ¢usmyeckue cBoHcTBa. XUMHUUECKHE CBOMCTBA OKCHJA
dbochopa(V): B3auMoJIeHCTBHE C BOAOW, OCHOBAaHUSMH M OCHOBHBIMHU OKCHIAMH,

BOJOOTHUMAIOIINE  CBOMCTBA. ®ocdopubie  KuciaoTHl  (MeTadochopHas,
oprodochopHas, mudocdopHas), 170:¢ B3aMMOITPEBPAICHHUS. CaoiicTBa
optodochopHoit KHUCJIOTHI KaK cnaboit KHUCJIOTHI. OpTtodocdartsl,

ruapooptodocdare,  auruapooprodocharei.  KauecTBeHHas ~ peaknus ~— Ha
optodochar-uon. [IpeacTaBiaeHus 0 KUCIOPOACOACPIKAIMIMX COSTUHEHUSIX MBIIIbSIKA,
CYpbMBbI I BUCMYTA.

AuemenTsl IVA rpynnsi

O6mras xapakrepuctuka [VA rpynmnsl mepuoandeckoil CUCTEMBI. YTIEPO/, €To
aJJIOTPOIIHbIE MOAM(DUKAIMK: CTpOEHUE aiMasza U rpaduta. OU3nyYecKue CBOWCTBA
anMasza u rpadura. XMMHUYECKHE CBOWCTBA YIJIEpOJA: B3aMMOEHCTBUE MPOCTOTO
BEILECTBA C METAJJIAaMU M HEMETAJIJIaMi, BOCCTAHOBJIEHUE METAJLJIOB U3 X OKCHUIOB.



Oxcuasl yriepoja, CTpPOEHHE MOJIEKyJN, (u3nueckue cBoicTBa. OKHUCIUTENBHO-
BOCCTAHOBUTENbHAS JABOMCTBEHHOCTh oOKcuaa yriuepoaa(ll): BoccraHoBiieHHE
METAIJIOB W3 WX OKCHAOB, OKHUCIEHHE KuciaopoaoMm. OOpa3oBaHue OKcHIa
yriepoaa(ll). CroiictBa okcuna yriepona(IV): peakuuum ¢ MarHwem; yriiepojiom;
TUIOXJOPUTOM  Kayblus. (CBONCTBA  YIrOJIBHOW  KHCIOTBI W €€ COJEH.
B3aumMonpespaienue KapOOHATOB U I'UIpOKapOOHATOB. Pasznoxenue
I'MJIpOKapOOHAaTOB M HEPACTBOPUMBIX KapOoHaToB. KauecTBeHHas peakuus Ha
KapOoHaT-uoH. ['maponu3 kapOuja Kaiplusg UM KapOuaa anmoMuHus. Pusznyeckue u
XUMHUYECKHAE CBOMCTBAa KpEMHUs, OKcuaa KpeMHHs(IV); KpeMHUEBON KHCIOTBI H
cuukatoB. Ilpupognesle coenuHeHus yriepoaa u - KpemHus. [IpumeHeHue
COEIMHEHNH yIJIEpOJa U KPEMHHUS.

O01mas xapakTepucTHKA METAJLJIOB

Ilonoxxenue MeTawIoB B IEPUOAUYECKOU cucTeMe. PU3NYECKHe CBOMCTBA
meTaiioB. CruiaBbl. O0mMe crocoObl NOMyUeHUsT METaIoB. XUMUYECKUE CBOMCTBA
METAJIIOB. DIIEKTPOXUMHUYECKUN PSIl HANIPSHKEHUN MeTasuioB. Koppo3us MeTamios.

CaoiicTBa MmetasioB IA u IIA rpynn

O6mas xapakrepuctuka [A wu I[IA rpynm NepHOIUYECKON CHCTEMBI.
[Ipuponnsie coenvHeHns HaTpus U Kaius. [lonydyeHue HaTpus U kanusi. XUMUYECKUe
CBOMCTBA ILIEJIOYHBIX METAJUIOB: PEAKLUHUA C BOJAOPOAOM, KHUCIOPOIOM, IajJOreHaMH,
cepol, Bojgou. IlomyyeHHe OKCHIOB W THAPOKCUIIOB HATpus M Kanus. Peakuwns
IIEPOKCHIa HATPUS C YIVIEKUCIIBIM ra3oM. [Ipumenenne coetnHeHni HaTpys U KaJusl.
Menuko-Oononornyeckoe 3HaY€HUE COEAMHEHUM Hatpus W Kanus. [lpupoaHbie
COCIMHEHHUsS MarHug U Kaiblus. JKecTKOCTh BOJABI M CHOCOOBI €€ YCTpaHEHHS.
XHUMHUYECKHE CBOMCTBA OEpUIUIMS, MarHus M IIEJOYHO-3€MEJIbHBIX METAJJIOB:
peakiuu C KHCIOPOJOM, BOAOPOAOM, a30TOM, TaJOT€HaMH, CEPOW, BOJOM.
BoccraHoBieHue METAUIOB M3 HMX OKCUAOB C IIOMOLIBIO MarHus M KaJbLMs.
CaoiictBa coenunennii MetaioB IIA rpynmnsl. [IpumeHeHrne coeMHEHUI MarHus U
KaJbIus. Meauko-0noiornyeckoe 3HaueHne COeIMHEHU MarHus ¥ KaJIbLKs.

CgoiicTBa aJIIOMUHUSA

[Ipuponnsie coenquHenns amroMuHus. CBOMCTBA MPOCTOrO BEIIECTBA: PEAKIIUN
C KHCIIOPOJIOM, raJloT€HaMH, CEPOH, YTIIEPOJAOM, HIEN0YaMH U KucioTaMu. CBOMCTBA
OKCHJAa W THUAPOKCUIA QJIIOMHUHUS: OTHOLICHHWE K KHUCIOTaM M LIEJI0YaM.
OO0pazoBaHue aIFOMUHATOB MPH CILIABJICHUU U THAPOKCOKOMILIIEKCA B BOAHOMU Cpelie.
[IprumeHeHne amOMUHUS U €70 COEAUHEHU M.

CBoiicTBa KeJjie3a U HEKOTOPBIX d-31€eMeHTOB



[Ipupoansie coenuHenus sxene3a. CBONCTBA MPOCTOTO BEIIECTBA: PEAKIIMH C
KUCJIOPOJOM, TaJloT€HaMH, Cepoi, IMapaMu BOJbl; OTHOIIECHHE Kele3a K
pa30aBlIEHHBIM M KOHIICHTPHUPOBAHHBIM DPACTBOpaM KHCJIOT. PkaBieHue jxelesa.
CaoiictBa okcunoB u ruapokcuaoB xkenesa(ll), (III) B cpaBHenuu. OxucieHue
coenuHenui xene3a(ll) kucimopoaom, mMEpoKCUIOM BOAOPOAA U AP. OKUCITUTEIISIMH.
KayecTBeHHble peakiuu Ha MOHBI Fe?* u Fe' (¢ rekcaumanHodeppaTamu Kanus,
podaHuJOM Kaiusg). Meauko-OMOoJoTUUecKoe 3HAuYeHHE COCIMHEHHHM JKelesa.
[IpencraBiieHre 0 CBOMCTBAX XpoMa, MEJIH, IMHKA U UX COCAUHEHUM.

BBeaeHnune B OpraHu4ecKy0 XuMHIO

[TonoxeHus: TEOpUU CTPOEHUSI OpraHUYecKuX coenuHeHuil (A.M. bytiepos),
ee pasButue. M3omepus CTpyKTypHass M NpPOCTPAHCTBEHHas (TeoMeTpuyecKas u
onrtuyeckas). ['omonornyeckue psapl. DNEKTPOHHAS MPUPOJAa XUMUUECKUX CBSI3EH B
MOJIEKyJ1aX OpPraHMYECKUX COEOUHEHHH. Tumel TUOpUAM3AUN SJIEKTPOHHBIX
opbuTaneli aroma yriepoma: sp>— SP>—; sp. [IpHMHIMIBI HOMEHKJIATYpPBI
OpraHUYECKUX COECIMHEHNI. B3anMHOE BIMSHUE aTOMOB B MOJIEKYJIaX OPraHUYECKHUX
BEILECTB: MHAYKTUBHBII U Me30MepHbIM 3¢ dexThl. Tumbel peakuuii: 3amerieHus,
MPUCOEINHEHNUS, OTIIETUICHU (AIMMUHUPOBaHUS ), n3oMepu3auuu. [IpeacraBienus o
MEXaHM3Max  pEakiuud B  OPraHUYECKOW  XMMHHM. [ OMONUTHYECKHMH U
reTepOJIMTUUECKUN pa3pblB KOBAJEHTHON CBs3u. CBOOOIHOpAUKAIbHBIE U MOHHBIE
peakuun. Hykmeodpuisl u 31eKTpodusI.

AJIKaHBI

Knaccudukanus yraeBomoponoB. I[lpupomHbie HCTOYHUKU YTIIEBOJOPOJIOB.
['omonoruueckuii  psig  ankaHoB (Ha3BaHusl ankaHOB U paaukainoB Ci1—Cig;
u3omnpornui). Oomast popmysia aaKaHOB. DJIEKTPOHHOE CTPOECHUE MOJIEKYJIbI METaHa.
[lonyuenne  ankaHOB: THAPOAU3  KapOujga  aglOMUHUA, CuUHTe3  Bropia,
JnekapOOKCUIMpOBaHUE coJiell KapOOHOBBIX KHCJIOT, THAPUPOBAHUE aAJKCHOB.
dusnyeckue CBOKCTBA AJIKAHOB. XUMHYECKUE CBOWCTBA AJIKAHOB:
CBOOOJTHOpAIUKAILHOE  3aMEIlleHWe,  JICTUAPUPOBAHUE,  JCTUIPOLUKIM3AIUS
(apomatu3anusi), KpeKUHr (MHUPOIU3), H30MEpHU3alus, HUTpoBaHUE. MexaHu3M
peakiuii paguKalbHOTO 3aMEIICHHUS Ha NpuMepe MeTaHa U mponaHa. OKuciaeHue
aJIKaHOB: 00pa30BaHME TIEPEKUCHBIX COCAMHEHUM, KaTaJTUTUYECKOE OKHCIICHUE
(oOpa3oBaHue W3 MeTaHa MeTaHoyia W (¢opmanbiaeruaa), ropenue. llpumenenue
ankaHoB. KonBepcusi MeTaHa.

HenacblleHHbIE YI1€BOAOPOAbI

I'omonoruveckuii psang amkeHoB. OOmas ¢opMmyrna aakeHOB. DIEKTPOHHOE
CTpOEHHE MOJICKYJIbI JTHJICHA: P—CBA3b; JBOWHAs CBs3b. CHOCOOBI TMOTy4YEHUS
AJIKCHOB: JICTHJApATAlysl CHUPTOB; JETUIPOTATIOTEHUPOBAHNE TaJOTCHAIKaHOB
(mpaBuio 3aiirieBa); ETAJIOTCHUPOBAHWE TUTAOTEHAIKAHOB, JIETHIAPUPOBAHUE



akaHoB. dus3uyeckue CBOMCTBA aJKEeHOB. XHWMHUYECKHE CBOMCTBA aJIKCHOB:
MPUCOEANHEHNUE TaJION€HOB, TaJOT€HOBOJIOPOJIOB, BOABI (ruaparainus). MexaHusm
peakumii  dnekTpodmibHOTO — TmpHcoenuHeHus.  [IpaBuino  MapKOBHHKOBA.
[Ipucoequuenne Bojgopoaa. OKuCIEHHWE aJKEHOB MEpMaHraHATOM Kalus B
HeWTpanbHOH cpene (oOpa3oBaHue NMOJIOB) U B KUCIION cpene. OOpa3oBaHKMe OKCHA
ATWJIEHA, €ro B3aumojeuncTtBue ¢ Bojgou. [lomumepusauus. llomudTuneHn wu
MOJIUTIPOINWIICH. [ OMOJIOTHYECKUM psii aJJKMHOB. DJEKTPOHHOE CTPOCHUE MOJICKYJIbI
aleTUJICHA: TPOMHAsA CBsI3b. DU3NYECKHE CBOMCTBA AJIKWHOB. XUMHUYECKUE CBOMCTBA
QIKWHOB: PEaKIU AEeKTpoduibHOrO Tpucoennuenns. OcoOCHHOCTH THApATaIluN
alleTHJIEHA U €r0 TOMOJIOTOB. ['MapupoBaHuE AIKUHOB, B3AMMOJCHUCTBUE AJTKUHOB C
OCHOBaHUSMHU (aMMHA4YHBIM PACTBOPOM OKCHJa cepedpa, aMHJIOM HaTpusi),
OKHCJICHHE alkuHOB. CBOMCTBa alleTUJICHA: OKWCIICHHWE MEPMAaHTaHATOM Kajiusl B
HEUTpaJIbHOM cpejie; AuMepu3aius u TpuMepu3ais. CrocoObl OTydeHUs aTKUHOB:
JETUAPOTAIOTEHUPOBAHHUE JIUTaJIOreHAJIKaHOB; JNETUAPUPOBAHUE aJIKCHOB,
B3aUMO/JICMCTBUE AICTWICHUJIOB C TrajoreHaikanamu. llosydenue anerwieHa w3
MeTaHa W U3 KapOuja Kaiblus. AJKagueHbl. Buabl ankagueHOB (COMpPSIKEHHBIE,
M30JIMPOBAHHbIC U KyMYJUPOBaHHbIC JBOMHBIE CBsi3u). llomyuenue OyTaaueHa us
sTaHona W OyTaHa; mojdydeHue  uzomnpeHa.  [lomydeHue — ajaKaJuMeHOB
JNETUAPOTATIOTCHUPOBAHUEM JIUTATIOTC€HAIIKAHOB. DU3NYECKHUE CBOWCTBA aJIKaJIWCHOB.
XUMHUUYECKUE CBOMCTBA aIKEHOB: 1,2— u 1,4-mpucoequHeHue; MOJIUMEPHU3aIIUs.
HarypanbHbli ¥ CUHTETMYECKUMM KayudyKu. IIpuMeHeHHEe HEHaCHIIEHHBIX
YIJI€BOAOPOIOB.

Mukianyeckue yriieBoa0poabl

PasnoBuaHOCTH KapOOLIMKINYECKUX YTJIEBOJOPO/IOB: HACBIIICHHbIE
(LMKJI0AJIKaHbI), HEHACBHILLCHHbIE (LMKII0ATTKEHbI U LUKJIOATKAUEHBI ),
apomatudeckue (apennl). CrpoeHue 1UKIOaTKaHOB. CrocoObl  TONy4YeHUS
UKJIOAJIKAHOB: TUAPUPOBAHUE oensoua, JIEraJIoreHUPOBAHNE
JUTAJIOTCHIIPOU3BOIHBIX, MHPOJIN3 COJCH JUKAPOOHOBBIX KHUCIOT. XHUMHUYECKHE
ceorictea Maibix (C3—C4) TIIMKIOB: TPHUCOCAMHEHWE BOJIOPOJa, TaJOTCHOB,
raJlOr€HOBOJOPO/IOB; 17} HOPMAaJIbHBIX (Cs—Ce) LIAKJIOB: peakuuu
CBOOOTHOPAIUKAIBHOTO 3aMEILECHUS: raJIoreHUPOBaHUE, HUTPOBAHMUE.
ApomaTHdecKue yriieBOJOpPOAbl (apeHbl). ODJIEKTPOHHOE CTPOCHHUE MOJIEKYJIbI
oen3ona. KoHaeHCHpOBaHHBICE apOMAaTHUECKHE CHCTEMbl: HadTamuH, aHTpAIeH,
dbenantpen. ['omomorm OeH3zoma (TOMYOJd, KCHUJIOJBI, OTHJIOCH30J, KyMOJI).
@u3nyecKkue CBOWCTBA apOMATUYECKHX YIIIEBOJAOPOAOB. XMMHYECKHE CBOMCTBA
apOMaTUYECKUX  YIJIEBOJAOPOJIOB:  PEAKIMU  JJIEKTPO(UIBLHOTO  3aMelleHUs
(rajoreHUpoBaHUE, HUTPOBAHME), pPEAKUUU MPUCOEAUHEHUS (TUIPUPOBAHUE,



XJIOPUPOBAHHE). MexaHu3M  peakiuii 3IIEKTPOGHUIBHOTO 3aMEIICHHUS.
OpueHTHpYoIlee JCUCTBHE 3aMECTUTENCH B OCH30JbHOM KOJbBIE: OPUEHTAHTHI |
(amkmn, ranoren, —NH,,—OH) u II pona (—CF3, -NO,, —CH=0, —COOH). Crioco06sI
HOoJy4eHUss OEH30Jla W ero TOMOJIOTOB: JCTHAPHPOBAHHE  IMKJIOATKAHOB,
JCTHAPOIMKIN3AIMS ~ aJKaHOB,  aJIKWJIMPOBaHHE  OeH30ja  aJlKeHAMH |
rajoreHajikaHaMH; MOIU(HKAIIUS CHHTe3a Bropiia, TpUMepu3alys aleTUICHa.
OCOOCHHOCTH peakIMii TOMOJIOTOB OEH30JIa: PEaKIMU 3aMEIICHHs 10 aJKWIbHOMY
3aMECTUTENI0, OKHUCIIEHHEM IepMaHTraHaToM Kauusi (oOpa3oBaHue OCH30MHON H
TepedTaneBoil KUCIOT).

CnupTrsl ¥ pocthie 3GUpbI

OyHKIMOHAIBHAS rpynna coupTtoB. Kiaccudukanus cnupTroB MO YUCTY
TUAPOKCUIIBHBIX TPYMI: OJHOATOMHBIE, JABYXaTOMHBIE (ITHJICHIJIMKOIb U JIp.),
TpexaToMHble (TJIULEPUH U Jp.), MHOroaToMHbIe (copOuT u ap.). Knaccuduxarus
CIIUPTOB MO XapaKTepy YIJIEBOJOPOIHBIX PAJAUKAJIOB: MpeAebHbIE (TOMOJIOTHYECKUI
pAI  METaHoJIa), HempeaesbHble (QJUTWIOBBIA CIUPT W Jp.), APOMATUYECKHE
(6en3usoBbIM cruptT U 1p.). [IpencraBieHus: 0 eHolax U KeTO-€HOJIbHON TayTOMEPUH.
CnupThl TIEpBUYHBIC, BTOPUYHBIE, TPETUYHBIC. DJIEKTPOHHOE CTPOCHHUE MOJICKYI
cnuptoB. OOpa3zoBaHue BOJAOPOAHOU cBsi3U. DuU3MyeCKUe CBONCTBA CHUPTOB.
CrocoObl TOJIy4eHHUs] CHUPTOB: THUIPOJU3 TajoreHaIKaHOB, THApATalvs alKEHOB,
BOCCTAHOBJICHHE QJIbJICTUIOB M KETOHOB, OKHUCJICHHE aJKeHOB (oOpa3oBaHUe
TJIMKOJIeH), OpOKEHUEM TIIIOKO3bl M W3 rajoreHankaHoB. [lomyuenue »srTaHona
OpokeHrem rioko3bl. [lomydenune mertanona u3 okcuaa yriepoaa(ll) u Bogopona.
XHUMUYECKHE CBOMCTBA CIUPTOB. KMUCIOTHBIE CBOWCTBA CIIMPTOB: B3aUMOJEHCTBUE C
HIEJIOYHBIMA METAJUIAMH; THUJPOJIU3 alkorojsiToB. HykneodunbHOe 3amelnieHue:
B3aUMOJICHCTBUE c rajoreHOBOJOPOIAMU (MexaHu3M peakiun).
BayTpumosnekyispHas 1 MeKMOJIEKyJsipHas Aeruapartanus. O0pa3oBaHUe CIIOXKHBIX
7(UPOB C OPraHMYECKUMHU U HEOPTaHWUYECKUMH KUCTIoTaMu. [ uaprupoBaHue CiupToB.
CpaBHeHUE [EUCTBUS OKHUCIUTENIC Ha TEPBUYHBIC, BTOPUYHBIE U TPETHYHbIC
cnupThl. Peakius aeruapatanui—IeruapupoBaHus dTaHoa (ojrydeHne OyTaaueHa).
OCoOEHHOCTH XUMHUYECKUX CBOMCTB MHOTOATOMHBIX CIHUPTOB (ITUIICHTJIMKOJb,
TJIMIEPUH): KOoMIUlekcooOpazoBanue (¢ ruapokcugom wmeau(ll)); obGpazoBanue
TpuHUTpara TiuiepuHa. [lpumeneHue cnupToB. CTpo€HHE MPOCTHIX APUPOB.
[lonydenre mpoCThIX APUPOB: MEKMOJEKYJIpHAs JerujpaTaius CIUPTOB,
B3aMMO/ICHCTBUE AJTKOTOJIATOB C raJIOT€HAIIKAHMH.

DeHOoJIbI

Crtpoenune 0omHOATOMHBIX ((DeHOJ, Kpe30J) M MHOTOATOMHBIX (IMUPOKATEXHH,
PE30pIUH, THIPOXUHOH, TUPOraion) GeHosoB. DIEKTPOHHOE CTPOECHUE MOJIEKYJIbI
dbenona. Ilomydyenue denona (u3 xjopOeH3ona). Duzmyeckue CBOMCTBa (eHoIa.



Xumnyeckue cBoiictBa (penona. KucmorHeie cBoiicTBa (peHOMA: B3aUMOJICHCTBUE CO
MICJIOYHBIMA METAJUTAMH | IEJI0YaMH; B3aUMOJICUCTBHE (PEHOJATOB C KHCIOTaMHU, C
YTACKUCIBIM Ta30M B OAHOM pacTBope. Peakuuu 37eKTpO(UIBHOTO 3aMEIICHUS:
OpoMupoBaHME © HHUTpPOBaHWE. [ HWIApPHpPOBAHWE APOMATHUYECKOTO  KOJIBIIA.
[Tomukonaencanus (enona ¢ ampaeruaamu. KauecTBeHHas peakius Ha (EHOIBI C
xyopuaom xenesa(lll).

AJIbErHIbI M KETOHBI

DNEKTPOHHOE CTPOEHUE KapOOHWIBHOM TIpynmbl. ['OMoOJOrMdeckue psiabl
aNnbIETUIOB U KeTOHOB. benzanmpaerun. CnocoObl MOMyYEHUS AJbIETHIOB:
OKHUCJIEHHE (JErHMJpUpPOBAHUE) TMEPBUYHBIX CHOUPTOB, THIpaTalusl aleTHICHA,
KaTaJIUTHYECKOE OKHUCIIeHHE STWiIeHa. CrnocoObl IOJydYeHUs KETOHOB: OKHCIIEHHE
(IeruapupoBaHUE) BTOPUYHBIX CIUPTOB, TUApATalUsi TOMOJOrOB alETHIICHA,
NUPOJIU3 KaNbLIMEBBIX COJIEH KapOOHOBBIX KHCIOT. Puznyeckue CBOWCTBA
IBACTUIOB U KETOHOB. XUMHUYECKHE CBOMCTBA albJCTUIO0B. BOCCTAHOBIICHUE 10
CIMPTOB, OKHCJIEHHE JI0 KHCIOT WJIM COJIell KHCIOT: PEAKIHUs «CepeOpsiHOro
3epkasiay, ¢ ruapokcuaoM Meau(ll) mpu HarpeBanuu. I'anoreHnpoBaHue albJETUI0B
U KETOHOB. MeXaHM3M peakuuid HyKJIeo(PpUIbHOTO NPUCOEAUHEHUS: TPUCOECTUHEHNE
BOAbl, CHUHWIbHOW KHCIOTBI, TUAPOCYJIb(pUTA HATPUSA, MarHUMOPraHHMYECKHUX
coenuHeHui. [IpuMenenue anpaeruioB U KETOHOB.

KapOoHoBbie KHCI0THI M X GYHKIMOHAJIbHbIE IPOU3BOJAHbBIE

DNEeKTPOHHOE CTpPOeHHE KapOOKcWiIbHON Tpynmbl. CTpoeHue KapOOHOBBIX
KHUCIIOT: TOMOJIOTHYECKOTO psiia MypaBbUHOW KHUCIOTHI (TpUBHAIbHBIC HAa3BaHUS
kucnotr Ci-C7); IBYXOCHOBHBIX KHUCIOT (IIIaBENEBOM, MallOHOBOH, SHTapHOM),
aKpUJIOBOM, METAKPUIIOBOW, KPOTOHOBOM, BUHUIYKCYCHOW, JIUMOHHOW, MOJIOYHOM,
[JIFIOKOHOBOM, O€H30MHON, TepedTanieBoi, CaTUIUIOBOM, AaIlE€TUIICATUIIUIOBOM
KUCIOT. (DU3WYECKHE CBOMCTBA BAXKHEWIIMX KHUCJIOT. XHWMHUYECKHE CBOMCTBA
KapOOHOBBIX KHCJIOT Ha TIpUMEpe YKCYCHOM KHCIIOThL. OOmme peakiuu,
XapakTepHbIEe JJIsI KUCIOT: C MeTajUlaMH, OCHOBHBIMM OKCHUJAMHU, OCHOBaHHUSIMH,
cosiMu Oonee CiadbIX KHCIOT. MexaHusM peakinuu JTtepudukanuu. Peaxiuun
KapOoHOBBIX Kkucjaor ¢ xyopuaoMm (ochopa(lll) u THOHMIXTOpHAOM. CroCOOBI
MOJTyuYeHHE KapOOHOBBIX KHUCIJIOT: OKHUCJICHHE IMEPBUYHBIX CIUPTOB U albICTHJIOB,
TUAPOJU3  TMPOU3BOAHBIX  KAapOOHOBBIX  KHCIOT, B3aMMOJICMCTBUE  OKCHA
yriepoaa(IV) ¢ marHuilopraHM4eCKUMU COCIMHEHUSMH, OKUCICHHE TOMOJIOTOB
OeHzona (masi apoMaTHYeCKuX KuUcIOT). [lomydeHne MypaBbHUHOW KHUCIOTHI
B3auMoJierictBueM okcuaa yriepona(ll) ¢ ruapokcuaomM HaTpuUsi M MOCIEAYIONIEH
00paboTKoil cepHOW KHUCIOTOM. [lomyueHne yKCyCHOM KMCIOTBHI B3aUMOJICHCTBUEM
MeraHona ¢ oxcugoMm yruepoaa(ll). Peakuum KUCIOT 1O  YriaeBOAOPOIHOMY
paaukany: TPHUCOCIUHEHUE JUIsl HEHACBIIIEHHBIX KHUCJIOT; 3aMElIeHue IS



HACBIIIEHHBIX KUCIOT (00pa3oBaHuE XJIOPIPOU3BOAHBIX KAPOOHOBBIX KHCIOT).
Crtpoenne (QyHKIMOHAIBHBIX TPOU3BOIAHBIX KApOOHOBBIX KHCIOT: aHTHIPHUIOB,
XJIOPAHTHIPUOB, aMHUJIOB, CIOXHBIX 3¢upoB. HomeHkiaTypa CIOXHBIX 3(UPOB
(Ha3BaHMsI KHCJIOTHBIX OCTaTKoOB: (opmuar, amerar, MOpoOnmuoHar). [ uaponus
CIOXHBIX 3(hupoB. [loyueHre aHTUapPUIOB B3aUMOACHCTBHUEM COJIe KapOOHOBBIX
KHUCIIOT C XJIOpaHTUIPUAAMH, TIOJyYEHHE CIOXKHBIX S(PHUpPOB B3auMOACHCTBHEM
CIIUPTOB C XJIOPAHTUIpUIAMUA W aHruapuaamu. llomyueHrne amMuaoB U HHUTPUIIOB
JEUCTBUEM aMMMAaKOM Ha KapOOHOBBIE KHUCJIOTHI C MOCIEIYIOUIEH TuapaTaiuei.
['uaponu3 nutpmiioB. [IpumeHeHHe KapOOHOBBIX KHCIOT, MX COJEH U CIOXKHBIX
3(upoB.

Kupsi

Crpoenue xupoB. KHCIOTBI, OCTaTKM KOTOPBIX BXOJAT B COCTaB KUPOB:
[IaJIbMUTUHOBAsA, CTEAPUHOBAsA, OJICMHOBAsA, JIMHOJIEBAs, JUHOJNICHOBas. Dusnueckue
CBOMCTBA KUPOB. L1le104HON 1 KUCIOTHBIN TUAPOIIN3 KUPOB. | HApUpOBAHUE KUPOB,
COJIEpIKAILMX OCTAaTKU HEHACBIICHHBIX KUCIOT. IIpeBpaienus ;xupoB B OpranusMe.
[Ipumenenue xupoB. CHHTETUYECKHE MOIOLIME CPEACTBA.

Yraesoabl

Ctrpoenue MoHocaxapugoB (TWIIOKo3a, (pyKTO3a, rajgakroza, pudosa,
ne3okcupr6o3a). JIuneitnas u ukaudeckue (o- 1 —f) hopmbl MOK03bl. DU3NUECKHE
U XUMHUYECKUE CBOMCTBA TIJIFOKO3bI: OKUCIIEHUE [PEaKIUsl «CepeOpsTHOTO 3epKajiay, ¢
ruapokcugom  meau(Il) mnpu  HarpeBaHuu]|, BOCCTaHOBIEHHE, OOpa30OBaHUE
KOMIUIEKCHOTO coenuHeHus ¢ TuapokcuaoMm wmeau(Il). Peakmum  OposkeHwms:
CIIUPTOBOTO,  MOJIOYHOKHCIIOTO,  MacisgHokuciaoro. CrTpoeHue  aucaxapujioB
(caxapo3a, MaybTO3a, JiakTo3a). ['wmaponus aucaxapugoB. CHHTE3 TJIFOKO3bI H
KpaxMasia B pacTteHusix. lIpeBpamieHusi yrieBojoB B opranusme. lIpumeHenue
yriaeBofoB. CTpoeHue aMuio3bl M aMWIONEKTHHA (Kpaxmania), JAeKCTPUHOB,
HEJUTIONIO3bl. XUMHYECKHE CBOMCTBA TMOJMCAXapUAOB: THUAPOIN3; OOpa3OBaHUE
7(hUpOB TEJUTIONO3bI (areTaTsl, HUTPaThl). KauecTBeHHas peakmus Ha Kpaxmana ¢
HOJ0M.

AMUHBI

Crpoenne amuHoB. Kilaccudukanus amMuHOB: MEpBUYHBIE, BTOPUYHBIE U
TpeTUYHbIE; au(aTHIECKUe U apoMaTudeckue. YeTBepTUUHbIE aMMOHUIHBIE COJIH.
PuU3nIECKUEe CBOKWCTBA aMUHOB. XUMUYECKHUE CBOMCTBA AMUHOB: OCHOBHOCTh AMUHOB
(peakium ¢ KHUCJIOTaMH; C COJISIMA METAJUIOB, OOpa3yIIHUX HEPACTBOPUMbBIC
TUAPOKCHUBI). 3aBUCUMOCTh OCHOBHOCTH aMHHOB OT UX CTpoeHus. B3anmoneiicTBue
cojlei aMHHOB CO  IIeno4yamMu. Peakuum  HyKICO(PWIBHOTO  3aMEIICHUS:
B3aMMOJICUCTBIE AMUHOB CO CJIIOXHBIMH d(PUpPaMH, XJTOPAHTUAPUIAMU, AHTUAPUIAMU
(oOpaszoBanue amug0B). OCOOCHHOCTH XHMHYECKUX CBOMCTB aHWJIMHA (peakius C



OpomHOiI1 Bonoif). ['openrie amuuoB. CriocoObl MOTyYEHHs aMUHOB: B3aUMOJICHCTBHE
rajoreHajikaHOB C aMMHAKOM (TEpBUYHBIC AMUHBI) WIM aMHHaMU (BTOPUYHEIE,
TPETUYHBIE aMHHBl W  KaTHOHBl  TETPAAIKWIAMMOHMS);  BOCCTAHOBJICHHE
HUTPOCOEANHEHUH (IIEPBUYHBIE AMUHBI).

[IpumeHeHne aMUHOB.

AMMHOKHUCI0THI. Beakn

Amunokucnotel. O0mas gopmyna amuHokuciaor. HoMmeHnknarypa, uzomepus
amMuHOKUCHOT (0-, [-, 7Y-aMUHOKHUCIOTHI). CTpoeHHE aMUHOKHUCIOT: TJIMIIMHA,
ajaHWHA, BaJlMHA, TJIYTAMUHOBOM KHCJIOTHI, JIU3WHA, CEpPUHA, IUCTEHHA,
dbenunanannHa, THpo3uHa. OnTudeckas u3oMmepusi Ha mpumepe anaHuHa. CrocoOs
MOJYYEHUS] AMUHOKHUCIIOT: B3aUMOJEHCTBUE  (-XJIOPKAPOOHOBBIX  KHUCIOT C
aMMHUaKoM;  THApoNn3  OenkoB.  AMQOTEepHbIE  CBOMCTBA  aMUHOKHUCIIOT:
B3aMMOJICUCTBUE C KHCIOTAaMHU U OCHOBaHUAMH, OOpa3oBaHWE BHYTPEHHEH COJIH.
3aBUCMMOCTh HMOHM3allMd aMHHOKHCIOTBI OT XapakTepa cpeabl. OOpa3zoBaHus
nentugoB. Ilentunnas (amugHasi) cBsi3b. belku Kak  BBICOKOMOJICKYJISIPHBIC
BeliecTBa. [lepBruuHas, BTOpu4yHasi U TPETUUHAS CTPYKTypa OeskoB. ['oOysipHbIE U
bubpumsipasie  Oenku. [waponu3 u JneHarypauust OenkoB (oOpatumasi
HeoOpaTtumasi). l[BeTHbIe peakiuu OENKOB: KCAaHTONMPOTEHMHOBAs, OWypeTOBas, C
arieTaToMm cBUHIIA. Poib GENIKOB B )KM3HEACATEIHHOCTH.

I'ereponukianyeckue coefuHenusi. HykiienHoBbIe KHCJI0TbI

Crpoenne nupuauHa M NUppoja (apoOMATHYHOCTh). PuU3HUECKUE CBOMCTBA
NApUAMHA U TNHpposia. XUMHUYECKHME CBOMCTBA NUPHUANHA: OCHOBHBIE CBOMCTBA,
HUTPOBaHHWE, TUIApPUpOBaHHE (0Opa3oBaHue nunepuanHa). CpaBHEHUE KHCIOTHO-
OCHOBHBIX CBOMCTB MNHUppoJia CO CBOMCTBaMU nupuauHa. OOpa3oBaHHE MUPPOII-
kamua. CrtpoeHue nupumuanHa U mypuHa. CTpoeHHME HYKIEHMHOBBIX OCHOBaHUMN
(UMTO3UH, ypalul, TAMUH, aJICHUH, TyaHuH). TayTomepus HyKJI€MHOBBIX OCHOBaHUM.
Crpoenne HykieotunoB. llomunykneoruns: crpoenue JHK wm PHK, npunuun
KOMIUIEMEHTAPHOCTH. POJIb MOJIMHYKIEOTHIOB B )KU3HEIESITENBHOCTH.

CuHTeTHYeCKHEe BHICOKOMOJIEKYJISIPHbIE BEelIeCTBA

OcHoBHble TOHATHS XuMuH BMC: MOHOMEp, CTPYKTYpPHOE 3BEHO, CTCIICHb
MOJIMMEPU3AINK, CpPEAHSE OTHOCHUTENbHAs MOJEKYJSIpHAsS Macca. Peaxiuu
MOJIMMEPHU3AINN U COMOJIMMEPHU3AIINH; TTOJIMKOICHCAIINH (TOMOTIONUKOHICHCAIIUN 1
conmonukoHAeHcaruu). CTpoeHHME  BaKHEWUINIUX  TMOJUMEPOB:  TOJUITHIICHA,
MOJIUTIPOTIIIICHA, (PeHoIDOopMaNbASTUIHON CMOJIBI, MOJUBUHUIXIIOpHIA, TedIoHa,
MOJINCTUPOJIA, TIOJTUMETHIIMETAaKpHiIaTa, TOJIMBUHIIIANETaTa. HaTypanbHbIA KaydyK.
CuHTeTHYECKHEe KaydyKH: OyTaJIMCeHOBBIH, IUBUHUJIOBBIA, OyTaaMCHCTHPOIBHBIN,
XJIOpOTpeHOBBIA. CHHTETHUECKHE BOJIOKHA: JIABCaH, DHAHT, KalpOH, alleTaTHOe
BOJIOKHO.



