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Beenenne

[lepeueHb MEMEHTOB COAEPiKaHus, MPOBEPAEMBIX Ha BCTYIIHUTEILHOM 3K3aMEHE
MO XMMKHM, COCTABJIEH HAa OCHOBE pasjiena «O0s3aTeIbHBI MHHUMYM COJIEPKaHNA
OCHOBHBIX  00pa3zoBaTeJIbHBIX  [OPOrpaMm» denepalbHOTO  KOMIIOHEHTA
rocyJapCTBEHHBIX CTAH1ApTOB OCHOBHOTO o01Iero ¥ CpeiHero (monuoro) odIEero
oGpasoBaHust 10 XUMUH (6a30BbIH U NpoQuILHLIN YPOBHH).

1. CtpoeHue BelecTsa

Crpoense aroma. Cocras sjep aTOMOB. Wzotonel. PacnpeaeneHue
37E€KTPOHOB B ATOMAX. XUMHYCCKHH 3JIEMEHT. [Teprioanueckuii 3aKOH U CTPYKTYpa
NepHOANIECKOH CHCTEMBL. §-, P, d-3neMeHTHl.

[IpocToe BEILECTBO, CJIOXKHOE BRILECTBO, CMEChH BELICCTB. [Nonsitne 006
annoTponHeX MogHduKauusX. OTHOCHTENbHAL aTOMHAsA Macca, OTHOCHTEbHAs
MOJIeKyJIApHas Macca. 3aKOH COXPAaHeHUs Macchl. Monbe — eIUHHLA KOIUYEeCTBa
gemecTsa. MonspHas Mmacca. 3akoH ABOraapo u €ro  CieACTBHA. Buapl
XUMAYECKMX ~ CBA3€i.  DNeKTPOOTPHLATENbHOCTh  XHMHYECKHX  3/CMEHTOB.
O6pasoBaHie KOBAJEHTHOM MOJAPHOH W HemolspHOH cBasu. lmuHa ¥ SHEPrH:
ceasu. OGpasoBaHue HOHHOW CBsi3u. Meraniuueckas CBA3b. Tunsl paspeiBa
KOBAJIGHTHOM  CBS3H. DIeKTpOHHbiE  I(QOEKTHI samecTuTeNei. BemecTsa
MOTIEKYJAPHOr0 ¥ HEMOJEKY/ISPHOro  CTPOCHUS. Tunsl KpHCTAILTHYECKHX

pemerok. BojopoiHas CBA3b, BaneHTHOCTL W CTEMEHL OKHCICHHUA. [TonsapHOCTE
MOJIEKY L.

2. XAMuYecK#e peaximu

Snenuss Guauueckue M XHMHYECKHE. Krnaccudurauust — peaKiuii:
COeqMHEHHU, pa3nokKeHus, 3aMelleHus, obmeHa. OKHCUTRIBHO-
BOCCTAHOBWTENbHBIE PEAaKIMH, BakHeHIlde OKHCIWTENW M BOCCTAHOBHTCEIH.
NEKTPOIH3 ¢ HHEPTHBIMH JIEKTPONAMH PacIIaBoB cosieil i OKCHJIOB, pacTBOPOB
CoJIeH.

CKOpOCTh XHMHYECKHX peakiiii M ee 3aBUCUMOCTL OT pa3IHMUHBIX
paxTopoB. KoHCTAHTA CKOPOCTH XUMHUHYECKHX peaknuil, Karamus.

TemyoBeie  d(QexTl  XUMHUYECKHUX peakuui. Peakuuu 9K30- H
IHIOTEPMHUUECKHE.
OGpaTtuMocTh peakiui. XHMHYSCKOE PaBHOBECHE M YCIOBHA ero CMeLleHHs
(mpunumn Jle Illarense). 3aKoH Baut-I'odda. 3axon I'ecca.

3. PacTBOpH!

PacTBOPMMOCTL BELIECTB, 3aBUCHMOCTD pACTBOPUMOCTH BELUECTB OT HX
NpUPOABI, OT TeMIepaTypbl H NaBICHHA. Tunsl pacTBOPOB (razoobpasHsle,
WuIKue, TBepable). BbipaxkeHuwe cocTaBa pacTBopa (maccoBas aoms, OObeMHas
10715, MO pHas KOHLIEHTpaLus).




[Ipencragienne O KOJJIOHMIHBIX ~PAaCTBOPAX. 3HaueHue pacTBOPOB B
MeuIpHe 1 6HONOTuH, B OBITY.

DNeKTPONUTHYECKas AHMCCOLNALIMA. Crenenn auccoumauyu. CunbHbE H
cnabsle 21eKTponuTel. MoHHbIE ypaBHEHH peakLMi.

4. OcHOBHBIE K1AcChl HEOPTAHIMYECKNX COeAMHeHUH

Oxcuibl, KUCIOTBEl, OCHOBaHHSI, COIH (knaccudukalysg, HOMEHKIATYPa,
CrIocoOBl MONMydeHHss W CBOMCTBA). WMonHBIA TUAPOIN3: THAPONH3 MO KATHOHY
(comy AMOMHHMA, XKele3a, XpoMma, ME]H, [MHKa, aMMOHWsI W 1p.); THIAPOIH3 IO
aHuoHy (cynbGOUTHI, CyTb(UIDL, kapOoHaTsl, (ocdarhl, aUeTaThl, CHINKATL! U ap.).
Heo6paTumblit Tuaponu3 (Ha IpuMepe cynbduaa anomMuaus ). JIBORHON rUAPOTIH3.

AmdboTepHOCTS Ha MpUMEpPS coeqMHEHUI Oepunnys, LIHHKa, 0JI0Bd, CBHHIA,
amomunns, xpoma (L), cypbmbl (II). Tlpexcrasmenuss o0 0OpazOBAHHK
THPOKCOKOMILIEKCOB.

5. BoiopoJ1 ¥ ero coeIMHeHHs

Bomoposn, €ro (usHueckue CBOHCTBA. XpuMuueckue CBOMCTBa BOJAOpOZA:
p3auMoeiicTBHE C MeTaljiaMH W HeMeTaljlaMM; BOCCTaHOBJICHHC METaINoB |3
okcunoB. JlaGoparopHble W MPOMBILIICHHbIC crioco0bl  MOJIydeHHs] BOJIOpOIA.
IpumeHeHHe BOAOPOAA.

Bona. Crpoenue Mojiexyisl. ®unsuHeckue o XHMHUCCKHC cBoicTBa
(B3auMojieficTBHe € MeTaiamMu  OpH  pasidiaHBIX YCIIOBHSIX;  HJIEKTPONIHU3;
ofpa3oBaHie KPHCTAIOTHPATOB).

[MpencraBlieHne O THAPHAAX. BsauMoeiicTBHE THAPHUIOB C BOJIOH.
CocTaB JeTydMx COe[MHEHMH BOAOpOJA C HEeMeTAlIaMu (mubopan, CHIIaH,
docduH, apcHH, CeIeHOBOLOPOA, TeJTYPOBOOPO).

6. lanoressl ¥ UX COENUHEHHS

O61uas xapakrepuctika VIIA rpynims! NIEPHOINYECKOH CHCTEMB.

XJ10p, CTPOEHHE MOIEKY!Ibl, (PH3UUSCKUE U XUMUHCCKUE cBo#cTBA (peaKlun
¢ MerangaMM W HeMeTallamu; BOJIOH: pacTBOpamy menouei; OpoMHJIaMH H
MOIMAaMH METAILIOB, C APYTHMH CII0KHBIMH BELISCTBAMH C BOCCTAHOBUTEIbHBIMA
cpoiicTBaMHM). JIabopaTopHbIe U NPOMBILIICHHBIC crocoObl MOJY4YeHHs X10pa.

X10poBOIOPOL, CTpOEHHE MOJIEKY B du3nvecKre CBOMCTBa
XJIOpOBOOPOJA. XUMHYECKHE CBOACTBA XJI0POBOAOPO/a ero BOJIHOTO pacTBoOpa
(CONsHON KMCJIOTHI): B3aHMONEHCTBUE € METallaMi, OCHOBHBIMM OKCHIaMHU,
OCHOBAHMSMM, COJAMHM, BellecTBaMH €  OKHCAHTE/ILHBIMH CBOHCTBAMH.
JlaGoparopHble ¥ TPOMBILLICHHbIE criocoObl  MONYUEHUs  XJOPOBOAOPO.A.
CpaBsHenue  XJIoposojopoaa ¢ droposogoponom, — OpoMOBOAOPOAOM  H
uonoBozopoaoM. KadecTseHHble peakLiy Ha ranoreHu/1-HoHbL.
KHcopoIcofiepKalljie COEAMHeHN s XJiopa: OKCHIBL XJIopd, XJIOPHOBATHCTA
KIHCIOTA M €€ COJM THIOXJIOPHTHL; XJIOPHCTas KHCIOTa ¥ XJIOPUTHL; XJIOpHOBATAA
KMCJIOTA ¥ XJIOPAThI, XJIOpHAs KHCJI0Ta H MEPXI0paThl.
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7. Dnementsl [IIA rpymniibl

O61mas xapakrepucTaka VIA rpymniisl epUOANYECKOH CHCTEMBL.

Kucopo, ero (u3MuecKue CBOHCTBA. XuMuuecKHe CBOMCTBA KHCIOpOAA!
B3aMMOEHCTBHE € MeTalnami H HEMETaIaMH. I'openue. JlabopaTtopHbie H
MPOMBILLICHHBIE CHOCOOB! 0Ny eHHS kuciopoa. CpaBHeHue (U3HHECKMX H
XMMHYECKHX CBOMCTB KHCIOPOZa M 030HA, XHUMHUIECKHE CBOMCTBA NEPOKCHAA
BOJIOpO/A.

AJIOTPOINHEIE MOAMGMHKALMK CEPBI. du3nueckye H XMMHYECKHE CBOWCTBA
cepbl (peakuuu ¢ MeTaliamu; € TajoreHami, kucnopoaoM, ¢ochopoM u
yraepoaoM; OTHOIUEHHE K KHCIOTaM; JMCTIPOTIOPUMOHUPOBAHHE B PACTBOPE
LLIEJTOUH ).

CepoBosiopofl, €ro  (u3HIECKHE cBolicTRa. XMMHUYECKHEe CBOHCTBA
cepoBOIOPOA Kak c1aboH KMCIOThl i BOCCTAHOBUTEL. KauecTBeHHAas peakilus Ha
CepoBOIOPO H CYNbQUI-HOHBI. [TonyyeHue cepoBOAOPOIA.

Oxkcuyipl cepbl. OKUCAMTENbHO-BOCCTAHOBATEILHAS JIBOHCTBEHHOCTh OKCH/Id CEPLI
(IV) 1 cynbhuTOB,

CepHas KHCIOTa, €& PH3HYeCKUe cBOlicTBA. XHMHYECKHE CBOHCTBA CePHOH
KHCIOTHl KaK CHIIBHOM KUCJIOTbl M OKHCITHTEA. OcoGeHHOCTH B3aUMOEHCTBHS
CepHOM KHCIOTBI C MeTallaMH. XyUMUYECKHe OCHOBbI TIOJYYEHHs CEepHOH
KkucinoThl. Coiu cepHOM KMCHOTHL M uX cBoiicTBa. KauecTBeHHAs PeaKiliid Ha
cyJibhaT-HOH.

Tpe/icTaBneH:s O KUCIOPOICOACPKAIIUX CORMHHEHHMAX cejieHa ¥ Teiypa.
8. DneMeHThl VA rpynibl

O6miast xapakrepucTuka VA rpynmbl MEePHOIHUECKOH CHCTEMBI.

A30T, CTPOEHHE MOJIEKYJbl, (PU3IUECKHE cBoOMcTBa. XUMHYECKHE CBOUCTBA a30Ta:
B3aUMO/IeHCTBYE C METAJUIAMH U HEMEeTaJlIaMH.

AvMuak # HATpHABl Merannos, CTpoeHue MOJNEKylbl aMMMaKa. dusuueckue
cBolicTBA aMMHAaKa. XMMHYecKHe CBOWCTBA aMMuaKa Kak ci1aboro OCHOBaHUS H
BOCCTAHOBHTENS, XMMHUECKHE OCHOBBI [OJYYCHHs amMuaka. CsoiicTBa conel
aMMOHHMs (peakIyi CO LEeNIoYaMHU, peaKiiii pa3NoNKEeHNs ).

CpoiicrBa oxcuna asora (II): peakuus ¢ KMCIOPOAOM. CgoiicTBa OKCHIA

asora (IV): pactBopeHue B  BOLE B NPHCYTCTBHM  KHC/IOPOJA;
UCIIPONOPLMOHAPOBAHHKE.

AsoTHag Kucrora, ee (PU3udecKue cRoiicTBa, XUMHUYECKHE CBOMCTBA A430THOM
KUCITOTHI KaK CHABHOM KHMCIOTBI W OKHMCIHTENs, Pas/OKEHUE A30THOHN KUCHOTBIL.
OcoBeHHOCTH B3aUMOJEHCTBHS @30THOH KHCIOThI € MeTalJaMi. XuMu4ecKne
OCHOBBI TIOJIydeHMs] a30THOM KHCJIOTBL. TepMmuyeckoe pasjiOKeHHe HHTPATOB.
KauecTBeHHAs peakilia Ha HUTPAT-HOH.

AJIIOTpOIHbIE  MOAM(pUKAINH docdopa. Pusuueckne M XUMHYCCKHC
csoiicta pocopa: B3aMOICHCTBHE C MeTajllaMi H Hemerannamu. [lomyueHue
docdopa.

Oxcun docopa (V), ero pusuteckue cBoiicTBa. XHMHUYECKHE CBOMCTBA OKCHA
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hocdopa(V): B3auMOASHCTBHE ¢ BOJIO}, OCHOBAHHMAMU W OCHOBHBIMH OKCHIAMH,
BOAOOTHHUMAOIIUME  CBOHCTBA. dochopHble  KUCIOTHI (metadocdopHas,
oprodochopHasi, nudocdopras),  MX  B3AUMONPEBPALICHMI. CaoiicTBa
oprodocdopHOii  KHCIOTBL  Kak cnaboit  kmenotsl.  Oprodocdatsl,
rugpoopTodochatsl, muruapoopropocdarer.  KauecTseHHas — peakiiidi Ha
oprodochar-HoH.

[IpeicTaBaeHAs O KHCIOPOACOACPHRAILMX coe/MHEHUSX MBbllbAKA, CypbMBl H
BHCMYTA.

9, DnemenThl IVA rpyniibl

O6uias xapakrepuctika IVA rpynibl NeproOANYECcKOH CHCTEMBL.

Vraepoj, €ro amloTponHble MOIM(UKALMK: CTPOCHHE anMasa H rpadura.
Musyueckne CBolicTBA anMasza ¥ rpadura. XuMudecKHe CBOHCTBA YriepoAa:
prapMoJIelicTBHE  MPOCTOro  BellecTsa ¢ MeTallaMi M HeMeTajllaMH,
BOCCTAHOBJICHWE METAIIOB U3 HX OKCHAOB. ['Hapomi3 Kapbuaa Kablus ¥ Kapouia
ATIOMHHHSL.

Oxkcuasl  yriiepoja, CTpOeHuE — MOJEKyll, ¢usnueckue  CBOMCTBA.
OKMCIATETBHO-BOCCTAHOBUTEIbHAs.  ABOFCTBEHHOCTE  OKCHIA yriepoaa (ID):
BOCCTAHOBJIEHHE METAIIOB U3 MX OKCHOB, OKHC/ICHHE KHCIOPOIOM. O6pasosaHue
okcupa yrnepoxa (IT). Csoiictea oKkcnaa yriepoad (IV): peaxuuy ¢ MarHHeMm;
YIJIEpOOM; THIIOXIOPUTOM KalbILHL. CroiicTBa YrojlbHOH KHCJIOTHEL H €€ COJIEH.
Bsaumonpespailesne  KkapboHatoB M ruppokapOoHaToB.  PasjiokeHHe
ruIpoKapOoHATOB W HEpacTBOPHMBIX kapbonaroB, KauecTBeHHas peaknui Ha
kapOOHAT-HOH.

®usuueckue ¥ XUMHYECKWe CBOHCTBA KpeMHMsA, OKCHAA kpemuus(1V);
KpEeMHHEBOH KHCIIOTh] ¥ CHITMKATOB.

[IpuponHble COEMHHEHHMSA yraIepona H kpemuus. [lpumeHeHHe coeIMHEeHIH
yIJIeposia U KpeMHHS.

10. O61iasi XapaKTepUCTUKa METAJIJIOB
TlonosKeHHe METAIoB B TIEPHOJAMYECKOH CHCTEeMe. duznyecKue CBONCTBA
verauioB. Crnaspl. O6ume cnocodsl MONYYeHHs METANIOB. XUMUUYECKHE
cBOHCTBA METALIOB, DNEKTPOXMMHIECKUH Pl panpskennit MeTaios. Kopposns
METAaJIOB.

11. Croiictsa metasnos IA 1 IIA rpynn
Obmias xapakrepuctuka LA i IIA rpynn ePHOJUUECKOH CHCTEMBI.

[lpuponHble COeJMHEHWST HATpuid U kanus. [lojlydeHMe HaTpus W Kajldi.
XpMHUeCKHe CBOMCTBA  LIENOYHBIX — METajNoB:  PeaKUHH C  BOAOPOAOM,
KHCIOpOJ0OM, ranoreHaMH, cepoii, Bonoil. [lony4yeHue OKCHAOB H THJIPOKCHIOB
HaTpus W Kajus. Peakuus NepoKchia HATPHUSA C YIVIEKUCIBIM Ia3oM. [Tpumenenue
COeVHEeHHI HaTpus M Kalusi. Menuko-01ooriyeckoe 3Ha4eHUe coe/IMHeHNi
HaTpUA U Kalus.




[Ipupostble CcOefMHEHUS MArHMS W Kamblis. XHMUYECKUe CBONCTBA
OepuTHs, MarHusi ¥ INENTOYHO-3eMEIbHBIX METaJIOB: peakiuu ¢ KUCIOPOIOM,
BOJIOPOJIOM, a30TOM, rajloreHamu, cepoii, Boj0ii. BoccTaHOBIeHHE METAILIOB U3 MX
OKCHIOB C MOMOLIBIO MarHust ¥ Kanelug. CBolcTBa coeauHenuil metainos 1A
IPYIIIIEL.

JXKecTkocTh BOBI H cr1OcOOEI ee yerpanenus. [lpumenenne coenuuenuii Maruus u
Kanbuust. MeanKo-61onornueckoe sHaueHne CoeqiHeHHH MATHIA U Ka/lbLIsL.,

12. Cpo¥icTBa anlOMHUHUS

Ilpupoiinele coenuHenus amomunus. CsolicTBa [IPOCTOro  BellecTra:
PCAKIMH €  KHMCIOPOAOM, rajloreHaMH, Cepoif, yriepoaoMm, LIenoYaMy W
kucoTaMu. CBOWCTBA OKCHAA M I'MAPOKCHIA ATIOMUHUS: OTHOIIEHME K KHCIOTAM
u wenovam. ObpasoBaHue aTIOMUHATOB [IPU CIIIABIEHHHA U FTUJIPOKCOKOMILIEKCA B
BOJHOM cpejie. [TpuMeHeHue alFOMIHKS U €ro coeIMHe M.

13. CBojicTBa xene3a U HeKOTOPbIX d-3I1eMEeHTOR

ITpupontsle coennHenus skenesa. CBONRCTBA IPOCTOrO BelecTRa: peaKLuu ¢
KHCIIOpOIOM, rajloreHaMHu, CepoH, [napamMu BOABI, OTHOLICHHE JKene3a K
pasbaBIeHHBIM W KOHLEHTPUPOBAHHBIM PAcTBOPAM KHCIOT. PiKaBIeHMe skenesa.
CBolicTBa OKCHIOB W I'MAPOKCHIOB Keles3a (IT), (1II) B cpasuenun. Okucnenue
coenunennit kenesa (I1) xucnopomom, nepoxcumom BOogopozma M Ap.
okucauTensiMu. KauecTBeHHble peakumu Ha  woHbl FeX u Feol (c
rexcaljaHodeppatamMu  Kanus, POIAHWAOM Kamust). Meanko-6uonornyeckoe
3HaYEHME COeIMHEHMIT XKeesa.
[IpencraBnenue o cBoiicTBax Xpoma, Melid, UMHKa, cepedpa U HX COeAUHEHHIA.

14. BeieHne B OpraHUYecKYi0 XHMHIO

[lonoxkenuss Teopuu crpoeHHUs OpraHM4YecKux  coeguHeHuit (A.M.
Bytnepos), ee passutue. Wsomepus CTPYKTYpPHass M [POCTPaHCTBEHHAs
(reomeTpuyeckas u ontuyeckas). [omonoruyeckue pAIBL. DeKTPOHHAS [PUPOA
XAMHYECKHX CBA3€H B MONEKyl1aX OpraHWYecKUX COeNMHeHHil. THIIb
ruOpuAM3alMH BIEKTPOHHBIX OpOuTatell aroma yriaepoga: sp -, sp° - sp’.
IIpHHOMIIEI HOMEHKITATYPBI OPraHUYeCcKUX COeNHHEHMIL.
Tunel peakumii: 3aMerueHusi, NPHCOSAMHEHUS, OTLIEIICHUS (3MTMMUHMPOBaHKA ),
Hsomepusauuu. Ilpencrasienus o MexaHu3Max peakuuil B OPraHHYeCcKON XUMHH,
loMonutrgeckuit W reTeposMTHYECKUi PaspbIB KOBAJIEHTHON CBS3H.
CeoboaHopanuKabHble 1 HOHHBIE PEaKIIHH, Hykneoduns: 1 sanekrpodunsl.
BzanMmHoe BiusAHME aTOMOB B MOJNEKYNaX OPraHUYECKMX BEICCTH: HHY KTHBHBIN
U Me30MepHbIH 3 (heKTsl.

15. Ankausbl

Knaccudukaums yraesogoponos. [Tpupoassie uetounnku YyTII€BOAOPOIOB.,
Tomonornueckuit psay ankaHos (HasBaHms ankaHoB U paaukanos C;- Cip
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wsonponw). Obast dopmyna anKaHoB. DeKTPOHHOE CTPOCHUE MOJIEKY b
MeTaHa.

[Tonyuenue anKaHOB: rugpoin3  Kapouna amfoMuHMs, cuHTes Biopua,
HeKapOOKCHIMPOBAHKE coneil KapOOHOBbIX KHCIOT, FUIPUPOBAHKE ATKEHOB.
duszuueckie  CBOMCTBA alKaHOB.  XHMHHECKHE cBoiicTBa  A/KAHOB:
cBOBOIHOPAUKATBHOE saMeleHne, [erHIpPHpOBAHKE, JETrHIPOLIMKIH3aTHA
(‘apoz«aam:saunﬂ), KpEKHHT (muponu3), A30MepH3aLH, HUTPOBAHHE.

Mexanusm peaKiuil pajKanbHoOTo saMelleHusl Ha [pHMepe MeTaHa i
nponana. OKHCICHHE AnKaHOB: 00OpasoBaHMe  MEPEKHCHBIX coeAUHEHUH,
KaTATUTHYECKoe — OKMCICHHE (oGpazoBanue W3 METaHd meranoja M
(bopmanbnerﬂna), ropenue. [IpuMeHEHNE ankanos. Konsepcus MeTaHd.

16. HenachleHHbIe YIIEBOAOPOAb

oMONOTHUECKHH psijl allKEHOB. O6mas hopmyna ajlkeHOB. ek TPOHHOE
CTpOEHHE MOJIEKY bl STHIIEHA: [1-CBSI3b; JBOHHAS CBA3D.

Crioco6b! TIOJTyYeH s alKeHOB: feruIpaTals CupToB; NeruaporanoreHupoBaHne
ranoreHankaHoB (MpaBuiio JaiieBa); JerasoreHMpoBAHAE JAUragoreHakaHoBs;
JleruIpUpoBaHie AIKaHOB.

dusuueckue CBOMCTBA  ANKCHOB. YyMpdeckue CBOHcTBa  AJIKCHOB:
nprcoeIMHEHNE raoreHos, [a/I0reHOBOIOPOAOB, BOIBI (runpatanus). MexaHusm
peaKiH 3eKTPOoPHUIBHOTO pUCOeIMHeH NS [Ipasuno  MapKOBHUKOBA.
TIpucoeMHeHHe BOAOPOZA. Oxuclienye AJTKeHOB MepMaHranaToM Kanus B
HeiiTpanbHOH cpele (obpasoBaHHe JMOOB) M B KHCIIOH Cpeae. O6pasoBaHue
oKCHJA STUIIEHa, €ro p3anMojieiicTBIe ¢ BOJOM. Dddext Xapaiia. Peaxnus
JIbBOBA.

[omumepu3atys, [ToTMITHICH 1 MIOJTUTNPOTIMIIEH.

ToMosloruueckuil  psijl  aIKHHOB. DeKTpPOHHOE ~CTPOCHHUE MOJIEKY b
alleTueHa: TpoifHas CBA3b.

Crioco0ml MOJTy4eHHs ANKHHOB! [eruporanoreHHpoBalie
MCAIOTEHANKAHOB; AerHAPHPOBAHNE ATKeHOB, B3aUMOJEHCTBIE ALETHICHUIOR C
rajioreHanKanamy. TTomydeHue ateTrieHa A3 MeTaHa 1 13 KapOuaa Kaiblusd.
Du3uuecKue CBOWCTBA ANKHHOB. XpMuueckie CBOHWCTBA AIKHHOB peaxin
21eKTpoQUIBLHOTO IPUCOEIHHEHHUS. OcoBeHHOCTH THApaTaluy aleTuiIcHa i ero
romooros. I'mapupoBanue ankuHOB, B3aUMOIeiiCTBIUE ATKHHOB C OCHOBAHMAMH
(aMMHAYHBIM PaCTBOPOM oxcuaa cepebpa, aMMI0M HATPUSA), OKUCIICHHE ANIKIHOB.
CpoiicTBa alleTHIeHa: OKHCACHNE fiepMaHraHaToM Kauus B HeliTpanbHOil 1 KUCJIOH
cpenax; aumepusaius TprMepH3alus.

AnkajueHsl. Bupl ANKAIHEHOB  (COMpPSKEHHBIC, H30JHPOBAHHBIE 1
KyMyTHpPOBaHHBIE nBoituble cBsizu). IlonydeHne GyTajaueHa M3 TaHONA OyTaHa;

Mony4eHHe monpe'ﬂa. HOHy‘-IEHIer anKaaueHoB 118FHIIpOI'aJ'IOI‘eHMpOBaHHeM
.H,HFBJIOI‘GHE!IIK&HOB.

MdusnydecKne CBOHCTBA ATKAUEeHOB, XUMHUECKHE cBOjiCTBA ANKaAHEHOB: 1,2- 4
1 ,4- IpUCOSAUHEHHE; [oNMMepH3aLI L. HaTypanbHbIH 1 CHHTETHUECKHI KayTyKH.
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Hpnmeueﬁae HEeHACBIILEHHBIX YT1E€BOL0POLOB.

17. 1luknuueckue yraeBoaopOabl

Pa3HOBMIHOCTH  KapOOLMKIHYECKHX  YIIIEBOAOPOIOB: HACBLIILEHHbIE
(UMKIOANKaHbl), — HEHACBILICHHBIC (uMKIOANKEHBl W [IMKIO0AKAIHEHBL),
apoMaTHYECKHE (apeHsbl).

CrpoeHue  LHMKIOATKAHOB. Crnioco0Bl  ITONy4YeHHs  LMKIOAIKAHOB.
rifpupoBanue Oen3ona, AErajloreHHpoBaHHE IUranoreHnpor3BOAHbBIX, MHPOJIH3
coneit MMKApOOHOBBIX KHMCIOT. XUMHUIECKHE cpoiicTBa Mansix (C3-Cs) LHMKIOB!
NPUCOENHEHHE BOOPO/IA, ranoreHos, FANOreHOBOAOPOOB; 1 HopManbHbix (Cs-
Ce) IMKIOB: PeaKLUH CBOOOAHOPAAMKATILHOTO 3aMelleHys: TajloreHMpoBaHue,
HUTPOBaHKE.

ApomaTHdecKHe yrieBoIoposibl (apeHbl). DIEKTPOHHOE CTPOSHUE MONCKYJIbI
Gersona. KOHIEHCHPOBAHHBIE APOMATHYECKHE CHCTEMDL: HaTaluy, aHTpalex,
denantpen. [ oMOI0TH Gensona (Tomyos, KCHIO0Jbl, ITAI0EH301, KyMOu1).
Crioco6s! Mostydenus GeH30/1a U ero TOMOJIOroB: JAerHAPHPOBAHHE [IMK/I0QTKAHOB,
JEeTHAPOLMKIN3AIMS  AJIKAHOB,  AJIKHIMPOBAHHC Gensoyia  ajkeHaMH M
ranoreHanKaHaMu; MOIHGbUKaLWMs cHHTe3a Bropia, TpHMepHu3aliis aleTHACH.
du3nueckue CBOICTBA apoOMaTHYECKUX YTICBOAOPOAOE. XuMHYECKHEe CBOHCTBA
apOMATUYECKHX YIieBO/I0PO/IOB: peaKiiy MeKTPOPUIBHOIO 3aMeLICHHA
(ranoreHMpOBaHHE, HUTpOBaHWE), PEeakUuyd MPUCOeIHMHEHHA (ruapHpoBaHUe,
xnopupoBanue).  MexaHusM peakuuil ~ 3NEKTPOQUIBHOrO  3aMELICHUA.
OpueHTHpYIOLIee IeHCTBHE saMecTHTe el B GSH30IBHOM KOJbLE: OPUEHTAHTHI |
(as1KkuJi, TajnoreH, -NH,,- OH) u Il poaa (-CF3, _NO2, -CH=0, -COOH).
OcoGeHHOCTH peakiiii FoMONOros OeHsosa: peakiiy 3aMCIICHHA 0 AIKUILHOMY
3aMECTHTEN0, OKHCIEHHEM MepMaHraHaToM KaJud (o6pazoBanue Oen3olHOH H
TepeTaneBoi KHCIOT).

18. CiupThl M IPOCTHIE SQHPBI

®yHKIMOHANBHAS TPyNNa CIHPTOB. Knaccuduraius COMPTOB IO HHCILY
MHAPOKCHIIBHBIX TPYTIL: OJHOATOMHbBIC, ABYXATOMHBIC (3THNEHDITHKONb W JIP.),
TpexXaTOMHBIE (TIMUEPHH U JIp.), MHOTOAaTOMHBIC (copbut u ap.). Knaccuduraums
CIIMPTOB N0 XapakTepy  YIVICBOAOPOAHBIX pafMKaNoB:  [pefieibHBIe
(roMONOTHYECKHH pAll MeTaHona), HerpeiesbHble (ANIMIOBEIH CIUPT H ap.),
apoMaTH4eCcKue (GeH3UNIOBRIH CIIUPT H ap.).

[IpencraBneduss © €HONAx M KeTo-eHoNbHOM Tayromepuy. CrnUpTbI
MepBUYHbIE, BTOPHUIHBIE, TPETUIHDIC.
Cnoco0sl TOMyYeHUsi CIUPTOB: THAPOJIN3 raloreHalKaHos, rygparalus ajikeHos,
BOCCTAHOBJIGHHE AQJbJErHI0OB M KETOHOB, OKHMCJICHHE AIKCHOB (o6pazoBanue
PIMKOJIeit), OpoKEHHeM IIOKO03bl M W3 rajoreHalkaHoB. [MonyueHue MeTaHoa U3
okcuaa yraepona(ll) u sonopoaa.
DNIEKTPOHHOE CTPOSHWE MOJIeKyJl COHPTOB. OGpazoBaHue BOJOPO/HOW CBA3H.
du3nyecKie CBOHCTBA CIIUPTOB.




Xymudeckue coiicTsa cnnproB. KucaoTHbIe cBOICTBA CTIUPTOB: B3aUMO/IeHCTBUE
¢ [IEeNOYHBIMHA MeTAUIaMH; THAPOIM3 alnKOroJIATos. Hykneo(punbHoe 3aMelleHNE:
B3aUMO/JIEHCTBIE c ranoreHoBO10pOIaMH (MexaHH3M peaKin).
BHyTpAMOEeKyIapHas M MeKMOJIEKyIspHas — Aeruaparamus. O6paszoBaHue
cnOKHBIX 2(GHMPOB C  OpPraHuHecKuMd HEOpPraHWYeCKUMH  KHUCJIOTaMH.
JlerunpupoBanue CIMPTOB. CpaBHeHHEe JEMCTBUA oKUcnUTENeld Ha MepBUYHBIC,
BTOpMYHBIE M TPETHIHBIE CHHPTBHL. Peaknusi JerdapaTaliu-AeruipupoBaHusl
sTaHoNa (MomydeHue GyramueHa). XMMHYECKHe CBOMCTBA CIIOMKHBIX 2()UPOB.
OcoBeHHOCTH XHMUYECKHX CBOHCTB MHOTOATOMHBIX COMPTOB (ITUICHIIIAKOID,
FIIMLEPHH): KoMIIIeKcooOpasoBanye (¢ TMAPOKCHAOM MEIH (IT)); oOpaszoBaHue
TPUHUTPATA TJIMIEepHUHA. [TpuMeHeHne CTIHPTOB.

CrpoeHue  MPOCTBIX supos.  Ilomyuenue  MPOCTHIX 3(upoB:
MEXMONIeKyIApHas JeruapaTanis CIupToB, B3aMMOJeHCTBIE AJIKOroNsaTOB C
rajoreHaIKaHMH., XUMHIEcKHe CBOHCTBA MPOCTHIX 3pupos.

19. ®eHoIIbL

Ctpoenue  OAHOATOMHBIX (penon,  Kpe3onsl) H MHOIOaTOMHBIX
(MMpOKaTeX¥H, PE3OPUKH, TMIAPOXHHOH, mporannon) (eHonos. DNeKTPOHHOE
CTpOEHHE MOJEKyJIbL (heHoa. [lonyuenue penona (U3 xnopbeH3071a).
Ousuueckue csoiictBa (eHona. XMMHYECKHE cpoifictBa (enona. KucaoTHble
coficTBa (heHoja: B3aUMOJEHCTBUE CO [IeJOYHBIMU MeTajlJlaMid M LIej104aMH,
p3auMozieiicTBHe (PEHONATOB C KUCIOTaMH, C yrAeKUciIbIM asoM B OLHOM
pacrBope. Peaxkunn 3NeKTPOYUIBHOTO 3aAMEIIEHHA: GpoMupoBaHKe U HUTPOBAHHE.
[MapupoBaHie — apoOMaTHYECKOro  KOJIbUA. [MonukoHgeHcauus QeHoma €
ansrerunamu. KauecTBeHHas peaKiius Ha (heHOIIBI ¢ XTOPHAOM JKeresa (111).

20. Aibaern/ibl 4 KETOHbI

JeKTPOHHOE CTPOEHHE KapOOHMIBHOM TPy, Comostoruyeckne psiibl
aAMBOETHIOB U KETOHOB. Ben3anbiaerui.

Croco6bl  TMOJdydeHHsi — ATbAErHI0B:  OKHCICHHC (nernapupoBaHKe)
MepBUYHBIX CIMPTOB, IMApaTalus QUEeTHIIEHA, KaTaluTHYECcKoe OKHCIICHHE
sTineHa. CrocoObl  IONy4eHHs — KETOHOB: oKHcNeHne  (AerupnpoBaHAe)
BTOPHMYHBIX CIMPTOB, THpaTalus FOMONIOrOB aleTHIeHa, NHUPOIHU3 KallbLHEBBIX
coseil KapOOHOBBIX KHCIIOT.
®uspueckue CBOMCTBA albleruuos H - KETOHOB. XumMu4geckue CBOHCTBA
AIbIErI0B: BOCCTAHOBIEHHE [0 CITHPTOB, OKHCIIEHHE 10 KMCIOT WIK ConeH
KHCIOT; peakiusi «cepebpsaHoro 3epkaia», ¢ FHIPOKCHIOM MeJH (IT) mnpwm
HarpesaHuy. [aJoreHupoBaHKE ATbICIHMIOB M KeTOHOB. MeXaHH3M peaKiiii
HYKIeO(QHIEHOTO MPHCOSAHHEHHST: npUcOoeIMHEHHE BOMbI, CHHMILHOH
KHCIOTHI, rugpocyibdura HATPHL, MarHUAHOpraHHYeCKHX coe/IHHeHU .
[IpuMeHeHHE ajlbISTUI0B i KETOHOB.

21. KapboHOBbLIE KMC/IOTHI H UX (dVHKLHOHANBbHbBIE TPOU3BOAHBIC
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DneKTpoHHOE CTpoeHue KapOokcumsHoi rpynnbl. CTpoeHMe KapOOHOBBIX
KHCTIOT; TOMOJOIMYECKOrO psijfida MypaBbHHON KMCIOTH! (TPUBHAIbHBIC HA3BAaHUA
kucnoT C1-C7); AByXOCHOBHBIX kucaorT  (iiaBelieBOi, MajloHOBOH,
SHTApHOIT), aKPUJIOBOIT, METAKPUIIOBOI, KPOTOHOBO#, BUHMIIYKCYCHOM, TMMOHHOH,
MOJIOYHOH, TTIOKOHOBOM, DeH301HOMH, TepedTaneBoi, canuLMIOBOMH,
ALEeTUIICATUIIUIIOBON KUCIIOT.

Cnoco0sl royyeHne KapOOHOBBIX KHCIIOT: OKMC/IEHHE NePBUHHbBIX CITUPTOB
W IBJETHAOB, THIPOINH3 NPOU3BOJAHLIX KAapOOHOBBIX KHCJIOT, B3aMMOJCHCTBHE
okcuma yraepoma(ly) ¢ MarHuiopraHu4eCKHMH CO€AMHCHMSIMM, OKHCICHHE
rOMOJIOTOB OeH3071a ([Isi apoMaTHYecKux KHenot). [onyueHue MypaBbHHOH
KHCNOTHl B3auMonelcTBHeM okcuupa yriaepoaa (I1) ¢ rHApokcHAOM HaTpHs H
nocnenyroleii o6paboTkoll cepHoil kucnoTol. [lomyueHue yKCYCHONH KHCIOThI
B3a¥MOJIEHCTBHEM METaHOoIa ¢ okeuioM yrnepoaa (I).

Du3puecKkHe CBOMCTBA BaKHEHIUIMX KHCA0T. XHMHHYECKHe CBOKMCTBA
KapOOHOBBIX KHCIOT Ha TMpuMepe YKCYCHOH kuciaorel. OOmie peakuuH,
XapaKTepHBIE I KHUCIIOT: C METalaMM, OCHOBHbIMH OKCH/AMH, OCHOBAHHMSAMM,
comsiMH Goyiee caabblX KuMCIOT. MexaHuM3M peakuuu sTepuukanmu. Peakuuu
kapOOHOBLIX KHCNOT ¢ xJopunom docdopa (1II).

Peakiy KHCJIOT O YTJEBOJOPOAHOMY pajuKaly: MPHCOEIWHEHHe I
HEeHACHILEHHBIX KHCJIOT, 3aMeleHHe MAJIi HACbILEHHBIX KHUCIOT (00pa3oBaHUE
XJIOPTPOU3BOIHLIX KAPOOHOBBIX KHCIIOT).

Ctpoenue  (QyHKOMOHAIbHBLIX  IPOM3BOAHLIX  KAapOOHOBBIX  KHCIIOT:
QHIHAPUIOB, XJIOPAHTMIPHAOB, AaMMJIOB, CIOXKHBIX 3¢upoB. Homenkimarypa
CNOKHBIX  5(hHUpoB (Ha3BaHWs KHCIOTHBIX OCTATKOB: (QOpMHUAT, 4aLeTart,
nponuoHar). ['waponus  ciaoxkHbix  d¢upos.  [lonmydyenune — aHrupuioB
B3aMMOJIEHCTBUEM conel KapOOHOBRIX KHCIOT ¢ XJIOpPaHTHAPHAAMH, MOJy4YeHHe
CHOXHBIX S(GUPOB  B3aUMOJEHCTBHEM COHUPTOB €  XJIOPaHTMAPHIAMH H
anrgapuaamu. Hurpunsl kapOoHoBblX kucjioT. IlonyuyeHne aMHIOB M HUTPHIIOB
nelicTBHEM aMMHAKOM Ha KapOOHOBBIE KUCIIOTH! C MOCIHSAYIOLIEH AerHapaTaluueii.
[unponus HETpUIIOB. [IpumeHeHue kapOOHOBLIX KHCIOT, HX COJIEHl U CHOKHBIX
3¢upos.

22. Xupsl

Crpoenue xupoB. KucnoTsl, oCTaTKH KOTOPBIX BXOAAT B COCTAB JKHPOB:
MaJbMMTHHOBAs,  CTeapHHOBasi,  OJEMHOBas,  JIMHOJEBas,  JIMHOJICHOBA,
Ousuyeckue cBoicTBa KUpoB. lllenouyHoN M KHUCIOTHBIA THAPOIH3 IKHPOB.
['MapupoBaHue JKUPOB, COAEPKAlIMX OCTATKH  HEHACBILIECHHBIX  KHUCIOT.
[NpeBpamiedus >xupoB B opranusme. [IpumeHeHue KUPOB, CHHTETHYECKHE
MOIOLIHE CPeCTBa.
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23. YrneBojbl

CTpoeHHe MOHOCAXapHAOB  (IVIOKO3a, dpykTosa, ramakrosa, pudosa,
nesokcupubosa). JIuHeHHas M UHKIHYECKHE (a- u -B) (OpMBI [IIIOKO3BL.
®dusuueckde M XUMHYECKHE CBOMCTBA [IIOKO3bl:  OKHCICHHC [ peaxiius
«cepebpsiHOro  3epKama», ¢ THAPOKCHIOM veau(IT) mpu  HarpeBaHHH],
BOCCTAHOBIGHUE, OODPA30BAHME KOMIUIEKCHOIO COCAMHEHHsS C THIPOKCHIOM
meau(IT). Peakuuyu OpoxeHHs: CIHPTOBOTO, MOJIOYHOKHCIIOTO, MAC/IAHOKHCIOTO.
Crpoenue AucaxapiioB (caxaposa, MalbTosa, nakto3a). [Haponus qucaxapuios.

CrpoeHre aMHUI03bl ¥ AMMJIONEKTHHA (kpaxMana), JeKCTPHHOB, LE/II0N03BbL
XHMHUYCCKHE CBOMCTBA NOJAMCAXapUIOB:  THIPOIIM3; obpazosanue 2(huUpoB
nemTionossl (aeraTsl, HuTparhl). KayecTBeHHAs PEAKLHs Ha Kpaxmal © HOJ0M.
CuuTe3 DIOKO35l W Kpaxmaia B pactenusx. [Ipespamenus yrjicBOIOB B
opranusme. [IpuMeHerne yrieBoaoB.

24. AMUHBI

CtpoeHue aMUHOB. Krnaccudukanusi aMMHOB: MEpBUYHbIE, BTOPHYHBIC H
TperuyHsle; anudarnyeckue M apoMaTUHECKHE. UerBepTUUHbIE AMMOHHITHBIE
COJTH.
Crioco6bl TOMYYeHHs AMMHOB! B3aMMOJIEHCTBHE TajloreéHalKaHOB ¢ aMMUakoM
(TepBHUHbIE AMVHbI) MM aMUHAMH (BTOPH4HBIE, TPETUTHBIE AMHIHBL 1 KATUOHBI
TeTpAaNKUIaMMOHH); BOCCTAHOB/ICHHE HUTPOCOSIMHEHUH (MIEPBHYHbIE aMUHbI).

Du3HyecKie CBONCTBA aMUHOB, XHMHYECKHE CBOHCTBA aMUHOB: OCHOBHOCTH
aMMHOB (peaKuuy € KHCJAOTaMM; C  CONMH  METAJLIOB, o0pasyroumx
HepACTBOPUMBIE THIAPOKCHIIBI). 3aBUCHMOCTh OCHOBHOCTH aMHMHOB OT MX
cTpoeHusi. BsaumozeHcTBUE coleli aMHHOB ¢O  Lierouamu. Peaxnuu
HyKJIeOQUIBHOTO 3aMeIIEHHU: B3aUMOIelicTBIE AMHHOB CO CIIOKHBIMH A(pHpaMH,
XJIOpaHTHAPHAAMH, — aHTHIpUIaMH (oOpazoBaHue  aMMUJIOB). OcodenHOCTH
XUMUUYECKUX CBOHCTB aHWIMHA (peakuus ¢ OpOMHON BOJOH). ["opexne aMHHOB.
[IprMeHeHne aMUHOB.

25. AMHAHOKHCIIOTEL besku

AMuHOKHCIOTEL. O6mas (opmyna amuHokuenor. Homenknarypa, H30MEPHs
aMuHOKMCIOT (a-, B-, Y-AMHHOKHMCIOTBI). CrpoeHme AMHHOKHCIIOT: [VIMIIHHA,
ANAHMHA, BAJMHA, TNYTAMMHOBOA KUCIOTBI, IM3MHA, CEPHHA, LMCTCHHA,
denunanannta, THpo3uHa. ONTHYECKAs H30MEPHs Ha npumepe anarina. Criocodbl
HOJNyYeHHs AMMHOKHCJIOT: B3aHMOJCHCTBUE a-XJIOpKapOOHOBBIX ~ KHUCIOT €
aMMHaKoM; riHaponu3 Genkos. XuMUIeCKHe CBOHCTBA AMUHOKUCIIOT.
AmdoTrepHbie CBOMCTBA aMHUHOKHCIIOT: B3aMMOJIelicTBHE C KHCIOTaAMH U
OCHOBaHMSMH, O0Opa3oBaHHe BHYTPEHHEH COJIH. 3aBHCUMOCTE  MOHH3ALHH
AMUHOKHCIIOTHl OT Xapakrepa cpensi. OOpasoBanue MENTHAOB. IlentuaHas
(ammuHast) CBA3b.

Benku KAaK BBICOKOMONEKymsipHbie Bemnectsa. llepsuunas, BTOpHHHAT H
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TpeTwuHas cTpyKTypa Genkos. [o0ymsphbie u (UOPUILIAPHBIE Oenku. ['uaponus
W neHatypauus 6enkos (oOpatnmas u neoOparnmas). lIBeTHBIC peaKuiy OeNnKoB:
KCAHTOIPOTEUHOBAs, OHypeToBas, ¢ aleraroM CcBWHLA. Poib OenkoB B
KU3HENeATEIbHOCTH.

26. Netepouuknuueckie coeautedus. HyKIeMHOBbIE KUCIIOThI

Crtpoenue MUPUAKWHA M THppoNa (apOMaTHYHOCTS). dusuyeckue CBOMCTBA
mEpHA¥HA U nappona. XMMHYECKHe CBOHCTBA MUPHIMHA! OCHOBHBIC CBOMCTBA,
HUTpOBaHMe, rHApupoBaHue (oOpasoBame nunepuanHa). CpaBHEHHE KHUCIOTHO-
OCHOBHBIX CBOWCTB IMUppoJia co coifctBamyu nupuauna. OGpasoBaHue HUPpoOI-
Kasus.

Crtpoenue nupumuauHa # mypuHa. CTpOCHHE HYKICHHOBBIX OCHOBaHHIH
(LMTO3MH, YypauWsd, THMHH, ajeHuH, ryaduH). Tayromepus HYKIGHHOBBIX
OCHOBaHHH.

27. CUHTETHYECKHE BEICOKOMOIEKYIAPHBIC BEIICCTBA

OcHoBHble nousTHs xuMmup BMC: MoHOMEp, CTPYKTYpPHOE 3BEHO. CTCIEHb
NONUMEpU3allAN, CpeaHss OTHOCHTEeNbHAs MOJIEKYIpHAsL —Maccd. Peaxuuu
MONMMEPU3ALMH U COTIOJIMMEPHU3ALIMY; TIONHMKO/ICHCALIMH (roMOMONMMKOH IeHCALIUH
¥ COTIONIMKOHIEHCALINH ).

Harypanesbiii  Kayuyk.,  CHHTeTHHYECKHME  KaydyKH: OyTaMeHOBbIH,
IMBHHUIOBEIH, GyTamueH-CTUPOIbHBIH, XnoponpeHosslii, CTpoeHue BayKHEHLINX
MOJMMEPOB: TMOMMITHIICHA, [OJIMNPOTIHIIEHA, denonpopmanbAErHAHON CMOJIBL,
MOMMBHHUIXJIOpHAA,  Te(huoHa,  TOIMCTHUPOIIA, MONUMETHIMETaKpUIaTd,
nomiBHHMIanerata. CHHTETHYECKHE BOJIOKHA: J1aBCaH, KampoH, AaueTaTHOe
BOJIOKHO.

Tpodeccop kadeapn! 00LIed U KIHHHYECKOH duoxumun Nel,
II.M.H., 1OLEHT O.I'.Capxucsn
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Beenenne

[TepeueHs 2MEMEHTOB COLCPIKAHMS, MPOBEPACMbIX HA BCTYNUTEBHOM K3aMEHE
[10 XMMMUH, COCTABICH HA OCHOBE pasjeila «Obs3aTe/bHBIH MUHAMYM COJIEPIKaHUS
OCHOBHBIX  00pa3zoBaTelbHbIX  MPOrpaMM» (enepanbHOr0  KOMMOHEHTA
rocyIapcTBEHHBIX CTAHIaPTOB OCHOBHOTO o01ero ¥ cpeaHero (monHoro) oduwero
o0Opa3oBanus 110 XHMHHA (6a30Bblii 1 NPOQHIBHBIM YPOBHH).

1. CtpoeHHE BEIIECTBA

Crpoenne atoma. CocTas saep aTOMOB. Usororsl. Pacrnpenenenue
3NEKTPOHOB B ATOMAaX. Xumuteckuii s1ement. [lepuoinueckuii 3aKoH U CTPYKTYpa
NepPUOAUHECKOH CHCTEMBL. §-, P-, d-371eMeHTHI.

IpocToe BEIIECTBO, CIOKHOES BEIIeCTBO, CMECh BEILECTB. [Tousitie 00
AJUIOTPONHBIX MOAM(DHKALHMIX. OTHOCHTETbHAS ATOMHasi Macca, OTHOCHTEIbHAA
MOJIEKy ApHAs Macca. 3aKOH COXPAaHCHH: Macchl. Mois — eIuHHIA KOTHIECTBa
pemecTsa. MomsipHasi Macca. 3aKoH Aporagpo M €ro CIeacTBH:L. Buibl
XHMHUECKHX ~ CBsizeif,  DJIeKTPOOTPULATEIBHOCT  XHMHUCCKUX 3JIEMEHTOB.
ObpasoBanue KOBAJICHTHON TOMAPHON ¥ HETOISAPHOH CBA3H. JlnMHa U SHEPrus
cesizd. OOpasoBaHue MOHHOH CBS3M. MeTtannuyeckas CBf3b. [HIbl Pa3pbiBa
KOBANEHTHON cBA3W. BelecTBa MOIEKYJISPHOrO M HEMOJICKYJISAPHOTO CTPOSHHSL.
Tunbl KPUCTALIHYECKUX PEILCTOK. BonopojHas CBA3b. BaneHTHOCTb W CTENEHb
okncienus. [TonapHOCTE MOJIEKYI.

2. XuMudecKue peakiuu

Spnennst  (PU3MUECKHE U XHMHYCCKHE. Knaccudukaumst — peaKkiui:
COEIMHEHHS, pazoKeHHU, 3aMeLIeHHS, obmeHa. OKUCAUTENBHO-
BOCCTAHOBHTENbHBIE PEAKIHH, BayKHEHIIMe OKUCIUTEN U BOCCTAHOBUTEIH.

Vcrions30BanHie  OKMCTUTENel 1 BOCCTAHOBHUTENEH B MeIUKO-CAHNTAPHON
NpaKkTHKe. DNeKTPOIU3 C HHEPTHBIMH JIEKTPOIaMH pACIIIABOB CONEM H OKCHAOB;
pacTBOPOB COIIEH.

CKOpOCTh XHMHMYECKHX peaKiuid u ee 3aBMCHMOCTE OT pPaslIH4HBIX
axropoB. KoHcTaHTa CKOPOCTH XUMUHECKHX peakuuit. Karanus.

Tenmosele  PGEKTHl  XUMHISCKHAX peakuuii. Peakimu 9K30- M
HI0TePMUIECKHE.
ObpatuMocTb peakiyil. XUMHYECKOe PaBHOBECHE ¥ YCIOBHs €ro CMellCHHS
(mpunumn Jle larense). 3axou Banr-I'odda. 3akon ['ecca.

3. PacTBOpSI

PacTBOPUMOCTb BELIECTB, 3aBUCHMOCTD pacTBOPHMOCTH BELIECTB OT HX
NpUpoOABl, OT TeMMeparypbl H nasjieHusi, THIIBI PacTBOPOB (razoo0pa3sHbie,
JKHIKWe, TBepable). BeipakeHue cocrasa pacTBopa (maccosast 10ns, 00beMHas
107151, MOJISIpHAs! KOHLIEHTPALINS).




[IpenctaBiende O KOIUIOMIHBIX pPacTBOpax. 3HadyeHHe pacTBOPOB B
MeHULIMHE.

DnexTponuTHueckas auccounais. CreneHb JMCCOLHAIMH. CunbHble #
crrabpie 2MeKTpoIiThL. oHHbIe ypaBHEeHHS PeaKinit.

4. OCHOBHBIE KJIACCH! HEOPraHHYECKUX COeIMHEHUH

OKCHIbl, KHCIOTBI, OCHOBaHMS, comu (KnaccHHKalus, HOMCHKIATYDa,
cnocoOsl monyyeHus W cBoHcTBa). MOHHBIH THAPOIH3: THAPOIM3 IO KaTHOHY
(conu AMIOMHHMS, JKENe3a, XpoMa, MeNu, [MHKA, aMMOHM 1 ap.); THAPOJIH3 1O
aHUOHY (Cyb(UTHI, CY/IbQU/BI, KAPOOHATHL, docdaTsl, aleTaThbl, CHIHKATHL U AP.).
HeobpaTumslit ruaponu3 (Ha npuMepe cynpduaa anoMuams ). J[BORHOH rHApOIN3.
BydepHble CHCTEMb! KPOBH.

AMDOTEPHOCTb Ha TIPUMEpE COeNMHEeHHH Gepuins, LIMHKA, 00BA, CBUHIA,
amomunms, xpoma (L), cypemet (IL). Ilpencrasierus 06 ob6pazoBaHuu
THAPOKCOKOMILIEKCOB.

Kowmmiekcubie coemunenusi. Ctpoenue. Homenknatypa. Knaccuduxamus.
Jcrons30Banie KOMIITEKCHBIX COelMHEeHNH Ui BbIBEJEHUS HOHOB TOKCHYECKHX
MeTaJI0B U3 OpraHu3Ma YenoBeKa.

5. Bojiopos 1 ero coenuHeHns

Bonopos, ero (U3MYECKHe CBOHCTBA. XuMHUeckne CBOMCTBA BOAOPOAA:
B3aMMOJIeICTBHE C MeTa/lylaMi M HeMeTallaMu; BOCCTaHOBJICHHE METalloB M3
okcumoB. JlaGopaTopHble W TPOMBIIICHHBIE crioco0bl  TIOIYHEHHUST BOJIOPOJAA.
[pumeHsesre BOAOPOA.

Boma. Crtpoenue MojieKynbl. @uspueckue W XHMHHECKAC CBOMCTBA
(B3auMozeiicTBHe € METAAlaMu TNpd  PAsIHYHBIX  YCIOBUAX, JEKTPOIIH3;
06pa30BaHKe KPHCTAIITOIHPATOB).

[Ipeactasienue o ruapuaax. BsaumoaeHcTBue ruipui0s ¢ BOJIOM.
CocraB JIeTy4MX COEIMHEHMI BOJOPOAa C HEeMETallaMu (mubopaH, CHIIaH,
(ocdun, apcuH, CeneHoBOOPOZ, TE/UTYpPOBOIOPO).

6. [ajioreHs! 1 WX COEAMHEHNA

O6mas xapakrepuctuka VIIA rpynmnbi MeproOAUUECKOH CHCTEMBL.

X0p, CTpOEHUE MOJIEKYIIbl, hu3MUEcKre ¥ XHMHUYECKAE CBOHCTBA (peakyu
c MeTamIaMy W HeMeTaIaMH; BOJOH; pacTBOpamu piesioueid; OpomuaamMu 1
HOAMIAMH METAIOB, C APYTUMH CJIOKHBIMH BEIIECTBAMMU C BOCCTaHOBUTEIbHBIMH
cBoiictamu). JlaboparopHble U POMBILIICHHBIE crioco0bl oAy4eH s X1opa.

XI10p0oBOAOPOL, CTpOEHUE MOJIEKYJIbI, dusuyecKue csolicTBa
XNopoBoaoposa. XHMHUECKHe CBOHCTBA XI0POBOAOPOIA 1 €TI0 BOJHOTO pacTBOpa
(cONSHOM KHCJIOTBI): B3aUMO/IEHCTBHE ¢ MeTaiiamMy, OCHOBHBIMH OKCHIAMH,
OCHOBAHMAMH, COJSIMM, BELIECTBAMH €  OKHC/IHTE/ILHBIMH CBOHCTBaMH.
JlaGoparoptbie W [IPOMBILUICHHbBIE criocobbl  MONy4YeHHUs  XJI0pOBOAOpOIA.
CpasHeHMe XJopoBojopona ¢ ¢roposozoponom,  OpPOMOBOAOPOAOM  H
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nomoBogopoaoM. KadecTBeHHbIe PeaKiuy Ha raloreHu/1-MOHBl.

Kucnopozconepkampe COCIHMHEHHS XJIOpa: OKCHIBI XJIOpa, XJIOPHOBATHCTas
KHACJIOTa H €€ COJH HITIOXJIOPHTHI, XJIOpUCTas KHCI0Ta WM XITOPHTLI, XJopHoBaTas
KHCIIOTa M XJI0paTthbl, XIJIOpHAas KHCIOTa H MNEePXJ0opaThl. Buonoruyeckast POIb

rajloreHoB ,JIpUMeHeHne Xnopa OpoMa voJa W MX COEIMHEHHMH B MEIMLMHE U
HApOTHOM XO35HCTBE.

7. Dnements! HIA rpynmel

O6mas xapakrepHcTHKa VIA rpymnbl NEpUOAHYECKON CHCTEMBbI.

Kucsopon, ero ¢uszudeckue cBoicrTsa. XUMHUECKHEe CBOHCTBA KHClOpoja:
B3aUMOJEHCTBHE ¢ MeTaiiamMu W Hemertaiuiamu. [openme, JlaGoparopHble u
MPOMBIIINIEHHBIE CrIOCO0BI MonydeHns kucnopona. CpaBHeHue (U3MYECKHX H
XMMHYECKMX CBOMCTB KHCJIOpOJa M O30HA. XUMH4YECKMe CBOHMCTBA MepOKCHIA
BOJIOpOZA.

AnnorponHsie MoauduKaupy cepel. PU3NUSCKHE U XUMUYECKHE CBOWCTBA
cepel (peakiuy ¢ MeTALIAMM; C TajJoreHaM#, KMCIOPOAOM, (ocpopom H
YIIIepOAOM; OTHOIUEHHe K KMCIOTaMm; AMCIPONOPLMOHMPOBAaHHE B PacTBOpe
IEJI04H).

Ceposoopon, ero ¢usMyeckde CBoiicTBAa. XUMHYECKHE CBOHCTBA
CepoBOIOPO/Ia KaK craboil KUCIOTh! U BoccTaHOBHTE sl KauecTBeHHas peakius Ha
ceposozopon U cynsua-nonsl. [onyyenue ceposopopoa.

Okcuzpl cepbl. OKHCIUTENbHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTE OKCH/1d CEPbI
(IV) u cynsuTOB.

Cepras KucinoTa, ee (pusznueckue cBoHcTBa. XUMMYECKUE CBOHCTBA CEPHOH
KHCIIOTBl KaK CHJIBHON KucnoThl U oxuciaurens. OcobeHHOCTH B3aMMOIEHCTBHS
CepHON KHCIOTHL € MeTallaMH. XHMHYECKHE OCHOBBI [ONYHYEHUS CePHOi
kucnotsl. Cojid cepHOM KHCIOTBI M MX cBoicTBa. KauecTBeHHas peaxuus Ha
cynb(haT-uoH.

[IpejacraBiaeHHs © KHUCIOPOJCOJAEPKALIMX COCAMHEHUSX CeleHa M TelIypa.
Buosorugeckasi poib XanbKoreHos. llpumeHeHue KHCIIOpOda, Cepbl M HMX
COeNMHEHUI B MENHIIHHE W HAPOHOM XO3siHCTBE.

8. DmeMeHTEL VA Tpynnbl

O61mas xapakrepucTuka VA rpyniibl MepuoIuYecKon CUCTEMBI.

A30T, CTpOeHHe MOJIEKyYJIbl, (u3nyuecKue cBoiicTBa. XUMHUYECKHE CBOMCTBA a30Ta:
B3aUMO/IeHiCTBHE C MeTallJlaMH ¥ HEMETalJlaMH.

AMMuak ¥ HUTpuABl MetawiosB. CrpoeHHe Monekyasl ammuaxa. Pusnpueckne
cBolicTBA aMMHMaKa. XMMHYECKHUE CBOMCTBA aMMMakKa Kak ciaboro OCHOBAHHSA M
BOCCTAHOBHTENS. XMMUHYECKHe OCHOBBI MojydeHus ammuaxa. CpoiicTsa cojieit
AMMOHHMS (pPeaKilii CO WET0YamMu, PEaKLiui Pa3ioKeH s ).

CaoiicTea oxcuna asora (IT): peakuus ¢ xucnoposom. CpolicTBa OKcHIA
azora (IV): pacrBopeHume B BOJE B NPHCYTCTBMM  KHCJIOPOAA,
JTUCITPOTIOPLIMOHHPOBAHHKE,

A3oTHas KHCIOTa, ee¢ (usMdeckue cBoicTBa. XMMMYECKHE CBOHCTBA A30THOM
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KHCITOTH KAk CHIBHON KMCHOTHI M OKMCIMTENs, PA3NOKEHHE a30THOHW KHUCIIOTEL.
OcoBeHHOCTH B3aMMOAEHCTBHS a30THOM KHCIOTBI C MeTaljJamH. XuMUUeCKue
OCHOBBI TMOJYdEHHs a30THON KuCIOThl. TepMmuueckoe pasjioKeHNUE HUTPATOB.
KagecTBeHHas peaki(isa Ha HUTPAT-UOH.

AnnorporHble  Moau(ukaunu  (ocdopa. Dusuueckne H XHMMHUECKHE
cBoitcrBa dochopa: B3aUMOIEHCTBYE ¢ METALIAMH W HEMETAILIAMH. [TonyueHnue
docdopa.

Oxcun docdopa (V), ero pusnuueckue cBolicTRa. XHMHUYECKHe CBOMCTBA OKCHIIA
dochopa(V): B3aumoselicTBIE ¢ BOJOH, OCHOBAHUAMH H OCHOBHBIMH OKCHIaMH,
BOJOOTHHUMAtOIIHE  CBOfcTBa,  QOCHOpHBIE  KUCIOThI (metadocdopHasd,
oprodochopras,  nudochopHas),  HX p3apmMonpespaitenus.  CBolcTBa

oprodochopHOl  KUCJIOTBI  KaK cnaboii  kucmotel,  Oprodocdarsl,
ruapoopTodochars, muruapooprodocdarsl.  KauecTBenHas — peakuus — Ha
oprodocdar-non. Pomb  GochopHO-KAIBLKMEBbIX conei (arraTuTOB) B

MuHepanu3auuy 3y6oB 1 3y0HO# aManu.

TIpeAcTaBIeHHs © KMCTOPOJACONEPKALIX COCAMHEHMAX MBILIBAKA, CYPbMBI H
BucMyTa. buosnorudeckas pollb asoTa H dochopa B opranusme. IlpumeneHne B
MenuiMHe a30Ta , hocdopa i ero coeHeHUH.

9, DnemenTh! [VA rpyrinbt

O6mas xapakrepuctuka IVA rpymnmsl NepuoAuHecKol CHCTEMBI.

Yraepod, €ro auloTpONHbIE Moau(UKaIUH: CTpoeHue anMasa H rpagura.
Ousudeckie cBoiicTBa anmasa u rpadura. XHMHUECKHE CBOMCTBA yrjepoja:
B3aEMOJIeficTBHE TPOCTOrO  BENleCTBAa C©  MeTallaMu W HeMeTallaMmi,
BOCCTAHOB/SHHE META/UIOB U3 MX OKCHIOB. [Haponn3 KapOuaa KanbLus 1 xapbuia
ATIOMMHHUS.

Oxchabl  yriiepoja, CTpOeGHME — MOJCKYI, (u3MYSCKHE ~ CBOWCTBA.
OKWCITHTeIbHO-BOCCTAHOBUTENIbHAs  IBOMCTBEHHOCTE  OKCHIA  YIJIEpO/a (IT):
BOCCTAHOBIEHUE METAIIOB H3 MX OKCHOB, OKUCIICHUE KUCIIOPOIOM. OGpaszosanue
okcupa yrnepona (IT). CsoiicTsa OKcHaa yriepoia (IV): peakuuu ¢ Mar{ueM,
YINEePOAOM; THIOXTIOPUTOM KallBLIHA. CgoifcTBa yronbHON KMCIOTBl U €€ COINEH.
BsaumornpeBpalleHue  KapOOHAToB W rugpokapbonaros.  Pasnoenue
rUApOKapOOHATOB M HEPAaCTBOPHMBIX kapbonatoB. KawecTBeHHas peakius Ha
KapOOHAT-HOH.

duaudeckye M XUMWYECKHe CBOHCTBA KpeMHHMS, OKCHIA kpemuus(IV);
KPEMHHEBOH KMCIOTHl i CUITHKATOB.

[Ipupojiuble COEMMHEHHS Yriepoja M KpemHHi. T[IpuMeHeHue COelvHEHUH
yriiepoa 1 KpeMHUst B MEJULMHE .

10. O0mas XxapaKTepUuCcTHKA METAIIOB

[TonoKeHHe MeTajioB B TNepHoauUeckol cucreme. Pusnueckue cBoiicTBa
metannop. Crmasel. OOuLpe ¢rnocodbl MnoigydeHus MeTallos. XuMU4eCcKue
CBOMCTBA METAIUIOB. DJIEKTPOXHMHUECKHH PSLL HanpskeHui Merannos. Kopposus
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METANNOB.

11. Cpoiicrea metamios A u 1A rpynn

O6uias xapakrepuctuka LA 1 IIA rpynn [MEePUOIUYECKON CHCTEMBI.
[IpupojHble COEJHHEHNS HATPUs W KaJIHi. [MonyueHue HATpUs K KaaHd.
XyMU4ecKde CBOMCTBA LICJOYHBIX — METajllloB: peakuuu  C BOJLOPOAOM,
KHCIIOPOAOM, rajoreHamu, cepoii, Bonoii. ITonyuenne OKCHIOB M TI'MIAPOKCHAOB
HaTpuA ¥ Kanus. Peaxuus nepoxcuna HaTpus ¢ yriekucabiv rasom. Ilpumenerue
coenuHenuii HaTpus W Kauusa. Meauko-OHONOruueckoe 3HauCHUE coe/MHeHnH
HATPHS ¥ KAllisi B opranu3Me. DIeKTPOIUThI I1asMbl KpOBH.

[IpupojHble COGNMHEHMS MarHus H KaJbLns. XuMHUYecKie CBOHCTBA
Gepuinys, MarHds W [[EI0YHO-3EMEJLHBIX METAILIOB: peaKlL|yi C KHCIOPOLOM,
BOJIOPOJIOM, 230TOM, [aJOreHaMH, cepoii, Bogoit. BoccTaHoBIeHHE METANIOB U3 HX
OKCHIOB C TIOMOIBIO Maraud U KalbLuA. CgoiicTa coenuHennd meranios 1A
rpynIsL.

JKecTKOCTh BOABI 1 CIIOCOBLI ¢ yeTpanenus. IIpumenenue COeIMHEeHMIA Mardus u
kanbins. Menko-0HOoa0ruiecKoe 3HaueHne coeMHEeHHH Maruus 1 KajibLus.

12. CpoiicTBa alIOMHAHNA

[IpupoaHble COEAMHEHHs AIOMUHHA. CpolicTBa NPOCTOro BeulecTsa:
peakud# C KHCIOPOJIOM, rajorenamu, cepoil, yraepojoM, LienoyaMu H
xuenoTamy. CBOMCTBA OKCHAA U TMAPOKCU/A alIOMUHNS: OTHOMIEHHE K KUCII0TaM
u nrenouam. O6pasoBaHue ATFOMHHATOB NPH CIUIABJICHAH H PUIPOKCOKOMITICKCa B
goaHol cpene. [TpuMeHeHNe alOMUHIS | €0 COEMMHEHNH.

13. CroiicTBa JKele3a 1 HeKOTOPLIX d-271eMeHTOB

[TpupoaHbie COeUHEHMS Kenesa. CBoiicTBa NPOCTOro BELIECTBA: PEAKLUH C
KUCJIOPOJIOM,  FaJIoreHaMH, cepoii, napaMu BOJBI, OTHOLIEHHE Kelesa K
pa30aBNeHHBIM M KOHLEHTPUPOBAHHBIM PacTBOpaM KHcnoT. PrkaBlieHue Kenesa.
CBOMCTBa OKCHIOB M THAPOKCHIOB Xeje3a (IT), (III) B cpaBHEHHUH. Oxucinenue
coenunennil kenesa (I1) kucnopoioM,  TEPOKCHIAOM Bojiopojila ¥ Ap.
oxkucnuTensmMu., KayecTBeHHbIE  PeaKkUMH Ha  HOHLI Fe' u Fe'" (¢
rexcaupaHodepparamMu  Kamus, pOAAHMAOM kamus). MeIuKo-0HOIOTHHECKOoe
sHAueHMe CoelMHeHnH Kenesa. Poib HOHOB jKejle3a B CTPYKTYpPe reMa.
[Tpencrasienne O CBOMCTBAX XpoMa, MeH, LINHKA, cepebpa 1 uX COoeIMHEeHHH.

14. BeejieHye B OpraHnyecKyio XuMHIo

[TonoxeHust TeopuW CTPOEHHs  OpraHUveCKHX coenunennit  (A.M.
Byriepos), €€ pasBUTHC. Mzomepust CTPyKTypHas #  TpOCTPaHCTBEHHA
(reomerpuyieckas v orrrrdeckas). omoornyeckue psjbl. IMEKTPOHHAT NPHPOAA
XAMAYMECKMX ~ ©Bsizel B MOJIEKylax — OpraHHyecKHx coequueriil,  THIbl
ruGpuau3anuy  NEKTPOHHBIX opburaneil aroma yrnepoaa: sp - sp2 - spz.
[IpUHLMAIIE HOMEHKIIATYPBI OPraHHIeCcKuX cOeUHEHUH.
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Tunsl peakumif: 3aMelIeHus, MPUCOSTMHEHNS, OTIICIIICHIT (3NUMHHUPOBAHUS),
wzomepuzanuu. [IpencraBienns 0 MeXaHU3Max peaxiii B OpraHudeckoi XUMUH.
CoMOTHTHYECKHH M TeTepONINTHHECKUH PasphiB KOBAICHTHOM CBA3H,
CpobGoaHopaauKanbHbie 1 HOHHBIC PEaKLMH. Hyxseoduiis! U 3IeKTPOQHIIBI.
BiauMHOe BUsHME aTOMOB B MONEKYJaX OpraHAueCKuX BELLECTE: VHYKTUBHBIH
1 Me30MepHBIH dPHeKTsl. DNeKTPOHHbIE > deKkTl 3amecTHTeNel.

15. AnkaHsl

Kiaccudukauus yrieBoaopoaos. Ipupo/iHbie HeTOUHUKA yTAeBOAOPOOB.
COMOJIOrHUecK il psj anKkaHoB (Ha3BaHMsA AIKAHOB W pPAlHKAIOB Ci- Cios
usonponui). Obmas Qopmyna alKkaHoB. DIeKTPOHHOE CTPOEHUE MOJIEKYIIbI
MeTaHa.

[TonyueHue aIKAaHOB: THIAPOIN3 kapbuma amoMuHus, cuHTes Bropua,
JNeKapOOKCHIHPOBaHHUE COJlell KapOOHOBBIX KUCIIOT, THAPHPOBAHHE AJIKEHOB.
duzpyeckue  cpolicrBa  ankaHoB.  XHMHYECKHE CBOMCTBA  A/IKAHOB!
cBOBOJHOPAJMKANIGHOE — 3aMelleHHe,  AernIpHPOBaHKE, AETHAPOLMIKIH3ALINAS
(apomaru3auus), KpeKMHI (IIMPOJIK3), H30MEpH3allii, HUTPOBAHUE.

MexaHH3M PEAKLHil PaJMKAIBHOrO 3aMelIeHHs Ha TNPUMEPS MeTaHa H
mpornana. OKMCIeHHE — AlIKaHOB: obpasoBaHue TICPEKHUCHBIX COeMHEHHH,
xaranuTHdeckoe  oxucmenue  (ofpazopamme M3 MeTaHa  MeTaHona M
dopmanbaernzaa), ropesue. Ipumenenue ankatos. KonBepcusa MeTaHa.

16. HenacplineHHbIE YIIEBOJIOPOIb

Tomosoruueckuil pax ankeHos. Obmas (Gopmyna ajJKeHOB. DIeKTPOHHOE
CTPOEHME MONEKyYIIbl OTHIIEHA: TI-CBA3b; JBOIHAS CBA3b.

Crioco6b! MOydYeH!st ATKeHOB: JeruapaTalus CliupTos; JEerHIporajoreHipoBaHme
ranoreHaNKaHoB (mpaBuio 3aiinesa); JAerajloreHMpoOBaHue JIMranoreHanKkaHoB;
AerHApAPOBAHKE AJIIKAHOB.

@uspueckie CBONCTBA AJKEHOB. XMMHMYECKHE CBOHMCTBA  AlKCHOB:
NPUCOEAMHEHHE IaNOTeHOB, rajloreHOBOIOPO/IOB, BO/bL (ruppartaums). Mexanusm
peakumil  MEeKTPOPUIBHOrO  MPHCOEIUHEHMA. [Ipasuno  MapKOBHHUKOBA.
IpucoeauHeHye BOJOPOAA. OkucjieHMe aiKkeHOB NepMaHraHaToM Kajaus B
HelitpansHoi cpene (obpasosanue muonos) u B kucnoil cpene. OOpazoBaHie
OKCMZA H3THIEHA, €ro B3aHMOJEHCTBHUE C gomoit. Dddexr Xapawa. Peakums
JIbBoBa.

[Momumepusaiyst. [TonMATHIEH U TIONUITPOMHICH.

CoMonoruueckuil  psiil  QJIKMHOB. DJICKTPOHHOE CTPOCHHME MOJIEKYJIbI
alleTUieHa: TpoliHas CBA3b.

Crnoco0sl NoNy4eHMs AJIKUHOB: NEeruaporajioreHHpOBaHUe
JMraJOreHaTKaHoB; IernipupoBatie ankeHoB, B3aUMO/IeiCTBHE ALETHIICHHIOB C
rayoreHankanamu, IlomydeHue aneTuieHa U3 MeTata 1 13 KapOuja Kaiblus.
DusHgecKHe CBOHCTBA AIKMHOB. XMMHUECKHE CBOHMCTBA AlKWHOB: peakuuu
3NEKTPOMUIBLHOIO TMPUCOSIHHEHMS. OcobeHHOCTH rHApaTalldi aleTHIeHA W €ro
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FOMOJIOTOB. I MIpHpOBaHHE AKWHOB, B3aUMOAEHCTBHE AIKHHOB ¢ OCHOBAHHAMU
(aMMMAYHBIM PacTBOPOM OKCH/A cepedpa, aMiIoM HATPUST ), OKHC/IEHHE aANKUHOB.
CpoiicTBAa ALETHICHA: OKMCIEHHE NEPMAHIaHATOM Kalus B HeHTpanbHOH 1 KUCIIOH
cpeax; INMepU3aLus U TpPUMEpH3aLusl.

Ankanyensl. Buisl  anka/JMeHoB (COINpPsIKEHHbIE, W30JMPOBAHHbIE H
KyMyJMpoBaHHbIe JBOitHBIE cBA31). [Tonyuenne OyTaauena u3 STaHONA 1 GyTaHa;
nomyueHue wu3onpena. [lomyueHue aIKaaMeHOB NETHAPOraOreHHpOBAHHEM
IUTajoreHalKaHoB.

(DusuuecKie CBONCTBA ATKAANEHOB. XUMHUECKME CBOHCTBA aikaaueHos: 1,2- W
1,4- IprcoeiMHEHNE; onuMepu3aLisl. HaTypaabHbli U CUHTETHYECKUI Kay4yKH.
[IpuMeHeHe HEHACHILIEHHBIX YTIEBO0PO/IOB.

17. IluknuuecKkue yriieBoA0poibl

Pa3HOBHIHOCTH  KapOOUMKIMYECKMX  YTJIEBOJOPOMOB:  HACKHILICHHBIS
(LMK/TOAJKAHBl),  HEHaChIUEHHBIE  (LMKIOAIKEHBl  H LHKITOAIKaHEeHBbI ),
apoMaTtHYecKue (apeHsl).

Crpoenme  umkioankaHoB.  Crioco0bl  moydqeHHs — LHKIOAIKAHOE:
rHApUpOBaHue GeH307a, JeraloreHHpOBAHHE JAMIaloreHNpOU3BOAHLIX, MHPOILH3
coneil AUKapOOHOBBIX KUCHOT. XHUMHYECKHE CBOHCTBA MAbIX (Cs-C4) UHMKIIOB:
TIPUCOSTMHEHHE BOJIOPO/Ia, MAIOreHOB, rajloreHOBOAOPO/OB; U HOPMAIIBHLIX (Cs-
Cg) LMKIOB: peakiuy CBOOOAHOPAIMKATLHOIO 3aMELIEHHA: rajoreHHpoBaHue,
HUTPOBaHHUE.

ApoMaTHuecKue YTIIeBOAOPOIbI (apenbl). DIEKTPOHHOE CTPOSHHE MOIEKYJIbI
Genzona. KOHAEHCHPOBAHHBIE APOMATHYECKHE CUCTEMbI: HA(TaNuH, AHTPALeH,
denantper. I omosoru Gensona (TONyO, KCUIIOIbI, THIIOEH30J1, KyMOll).
Crioco6s1 momyderus 6eH3071a U ero roMOJIOroB: NerHAPHpOBaHIE IHKI0AIKAHOB,
MerMApOIMKIM3AMSA  ANKAHOB, —alKWiMposanue OeHsoma — alkeHamu  H
rajoredajkasaMy; MoaubuKanus cuHTesa Bropua, TpEMepH3aus aueTHieHa.
@usnueckye CBONCTBA AapOMATHUECKUX YI/IeBOJOPOAOB. XuMUHeckHe CBOHCTBA
apoOMaTUUYECKHX YrIeBOAOPOLOB! peaKLui MeKTPOPHUIBHOIO 3aMeLLEeHUA
(ranoreHUpoBaHHe, HWTPOBAHWE), peaKiun [PUCOCAHHEHMA (runpupoBaHue,
XJIopHpoBaHHe).  MexaHusM  peaKuui IEKTPOGUIBHOIO  3aMelleHHs.
OpuenTupyiomee JAeHCTBHE 3aMecTHTeNel B OeH30bHOM KONBIE: OpPHCHTAHTEL [
(anku, ranored, -NH,,- OH) 1 II pona (-CF3, -NO2, -CH=0, -COOH).
OcoBeHHOCTH PeaKini TOMOIOToB Gen3oa: peaklHy 3aMelIeHHs 110 ANKHILHOMY
3aMeCTHTeNNI0, OKHCIIEHHEM MepMaHraHaToM Kanus (oOpa3oBaHue GeH30iHOl U
Teped)TaneBoil KUCIoT).

18. CriupThl ¥ MpOCThIe IQUPLI

DyHKIHOHAIBHAS TPYINa CIUPTOB. Knaccudukamuss CIUPTOB O YHCITY
IHAPOKCHIIBHBIX TPYMI: OZHOATOMHBIE, ABYXaTOMHBIC (3THAEHIIMKOAL H OpP.),
TpexaToMHbIe (TIHIepUH | JIP.), MHOr0aTOMHbBIE (copbuT 1 ap.). Knaccupurauus
CIMPTOB 110 XapakTepy  YIIeBOJOPOAHBIX — PajHKaloB:  MPE/C/bHBIC
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(rOoMONIOrHYeCKUl pal MeTaHola), HenpejelbHbIE (AMLTMIOBBIH CIUPT W Ap.),
apoMaThueckue (OeH3UIOBBIN CITUPT U 1p.).

IlpencTaBneHus © €HONAX M KeTO-eHOJABHOM Tayromepuu. CrMpTh
NepBUYHbLIE, BTOPUYHBIE, TPETHUHLIE.
Crioco0bl mostydeHMs COMPTOB: THAPOIN3 IAJIONeHAIKAHOB, MHApATALMs alKEHOB,
BOCCTAHOBJIEHHE albJETUA0B M KETOHOB, OKHC/IeHHe aikeHoB (o0pasoBaHue
TJIMKOJIEH ), OpoKeHHEM IJIIOKO3bl M U3 ranoreHankaHos. [lonyyeHue MeTaHona U3
okcuza yraepoga(ll) u Bonopoaa.
DNIeKTPOHHOE CTpPOEHHEe MONeKyl cnuprtoB. OOpa3oBaHue BOAOPOAHON CBA3M.
Ddu3uyecKre cBONCTBA CIIHPTOB.
Xumuyeckue coiicTBa ciupToB. KHcIOTHEIE CBOMCTBA CIUPTOB: B3aUMO/EHCTBHE
C LIeJOYHBIMH META/LIAMH; MHAPOAM3 ankoronaToB. HykieoduibHoe 3amelleHne:
B3aUMO/IEHCTBHE (o rajoreH0BO10PO/1aMH (MexaHu3Mm PeaKLUK).
BHyTpuMonekyjispHas #  MeXMOJeKylspHas aeruaparauus. O6pazoBaHue
CHOXHBIX 5(HUPOB ¢ OpraHUMYecKMMH ¥ HEOPTaHHUECKHMMH  KUCIOTaMH.
Herunpuposanue cnuproB. CpaBHeHMe eHCTBUS OKHCIMTENEeH Ha NepBUYHBIE,
BTODHYHbIE W TPETHHHbIE CHOMPThL. Peakuus [Aeruaparaudu-aeruipupoBaHus
straHona (noaydenue Oyrannena). XMMHYECKHe CBOMCTBA CIIOKHBIX 3(HPOB.
OcoOeHHOCTH XUMHYECKHUX CBOHCTB MHOIOATOMHBIX CIHPTOB (ITHIEHTIIHKOID,
rMLepuH): Komrulekcoobpasosanue (¢ ruapokcuaom meau (IT)); oGpasoBanue
TPUHHTpATA rimiepuHa. lIpuMernenne cnupTos.

Crpoenne  mpoctbix  3¢upoB.  [lonydenwe  npocTeix  3¢UPOB:
MEXMOJIeKyJIspHas JeruapaTtanusi CIUPTOB, B3aWUMOIESHCTBHE AaKOrONATOB C
rajioreHajKaHMu. XUMHHYECKHAe CBOHCTBA NIPOCTHIX 3(hUPOB.

19. @eHoJIBI

Crpoenrie  ofHOATOMHBIX  ((eHONM, Kpe3onkl) ¥ MHOTOATOMHBIX
(MMpOKAaTeXHH, Pe30pLHH, THAPOXWHOH, TMHUPOraiios) (EeHONOB. NEKTPOHHOE
cTpoenue Monekysl (eHona. [lonyuenne denona (13 xaopbensona).
®dusugeckue cpoiicTBa (Qenona. XuMHYeckue CBoHcTBa eHona. Kucnorasie
cBolicTBa (eHOoNIa: B3aUMOJCHCTBHE CO IIENOYHBLIMM MEeTallaMU W ULIe0YaMHu;
B3auMofelicTBue (EHONSATOBR € KUCNOTAMM, C YIJEKMCIBIM TIa30oM B OZHOM
pacTtBope. Peakuun 31eKTpopUIBHOro 3aMellleHus: OpOMUPOBaHHE W HUTPOBAHKE.
[uppuposanue apomarudeckoro konsua. [lonukongencauus QeHona ¢
ansaeruaamu. KavecTBeHHas peakuus Ha (peHombl ¢ XaopuaoM xenesa (111).

20. Anbaeruasl i KeTOHBI

DNEeKTPOHHOE CTPOEHHE KapOOHWJIBHOH rpynnsl. ['omMonoruuecikHe psiiibl
anbAerua0B U KeTOHOB. beH3anbaeru.

Cniocobbr  mostyueHssl  alblerHaoB:  OKHCIeHHe  (AerHapHpOBaHUE)
NEPBHYHBIX CHUPTOB, TIUJpaTalMs aleTUIeHa, KaTaJluTUYECKOe OKUCICHHUE
stunera. CnocobGbl moONydeHUs KETOHOB: OKHUCIIeHMe (JeruipupoBaHue)
BTOPHYHEIX CIHPTOB, TMIpaTallisl FOMOJIOrOB aleTHIIeHa, MUPONU3 KalblHEBbIX
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coJiell KapOOHOBBIX KHCIIOT,

OuspyecKkue CBOMCTBA aTbAETMIOB M KETOHOB. XHMMHMYECKHE CBOHCTBA
AJILJErMI0B: BOCCTAHOBIIEHHE [0 CIHPTOB, OKHCIIEHWE [0 KHCJIOT MM Ccoleid
KHCIIOT: peakuus «cepedpsiHOrO 3epkamay», ¢ ruapokcuiaom wmean ([1) mpu
HarpeBaHuy. [alOreHMpOBaHWE aIbIETHAOB M KETOHOB. MexanusMm peakUuii
HYKJ1€O(DHIIBHOTO TIPUCOEAHHEHUS: IPUCOEIHHEHHE BOAbl, CHUHHUILHOH

KUCJIOTBI, ruppocyib(uTa HATpHsl, MarHUHOPraHMYECKUX COE/HHEeHHH.
[IpuMeHeHHe anbAerHI0B 1 KETOHOB.

21. Kap6oHoBble KHCIOTE! ¥ UX (YHKIIMOHAILHBIE MPOU3BOIHLIE

DNeKTpOHHOE CTpoeHue KapOokcHIbHOH rpynmel. CtpoeHue KapOOHOBBIX
KUCIIOT; FOMOJIOTHYECKOro psiZia MypaBbHHON KHCIIOTHI (TpHBHAJIbHbIE Ha3BAHWSA
kucaor C1-C7); nByXOCHOBHBIX KUCIOT  (11aBeneBOil, MalOHOBOM,
AHTAPHOM), AKPHIIOBOH, METAKPUIIOBOM, KPOTOHOBOM, BUHHILYKCYCHOM, JMMOHHOI,
MOJIOYHOMH, TJIFOKOHOBOM, OeH30iHOMH, Teped)TaneBoi, CaIMIMIOBOMH,
ALETHICAIMIIMIOBOH KUCIIOT.

Cnoco6bl monydeHre KapOOHOBLIX KUCIIOT: OKHC/IEHHE [TEPBUYHbBIX CIIHPTOB
H anbJAeruioB, T'HAPOJIN3 IPOM3BOAHBIX KAPOOHOBLIX KHCIOT, B3auMojelicTBHe
okcupa yrinepoma(ly) ¢ MarHMHOpraHM4ecKMMU COEIMHEHWSIMU, OKHCIICHHE
roMoJnioroB OeHzona (4as apoMaruyeckux Kucnot). IlomydeHume MypaBbHHOM
KHCIIOTHl B3auMoneiicTBueM oxkcuaa yraepoaa (I1) ¢ ruzpokenzom HaTpus H
nocneayoueil 0bpaborkoli cepHoil kucnoroi. [lomydeHnne yKCYCHOH KUC/IOTHI
B3aUMOJIEHCTBHEM MeTaHo/Ia ¢ OKcuoM yriepona (I7).

@u3HYecKNe CBOMCTBA BaXKHEHIIMX KHCIOT. XHUMHUYECKHME CBOMCTBA
KapOOHOBBIX KHCIIOT Ha MpUMepe yKCycHod kuciorsl, OOuwme peaxuuu,
XapakTepHBIe JUId KUCIOT: ¢ METalJIaMH, OCHOBHBIMHM OKCHUAAMM, OCHOBAHMIMH,
consMu Gonee cnabeix Kuesnor. MexaHusm peakuuu srepudukanuu. Peakunu
KapOOHOBEIX KHCIIOT ¢ Xnopuaom docdopa (I11).

Peaknuu KMCJIOT 10 YTAEBOAOPOAHOMY panuKany: INpUCOeHHHEHHE s
HEHACHILIEHHBIX KMCJIOT; 3aMellleHHe Ul HACHILIEHHBIX KUCIOT (obpaszoBaHue
XJIOPIPOM3BOIHBIX KapOOHOBbIX KMCIOT).

Crpoenne  (QyHKUHMOHANBHBIX  NPOU3BOAHBIX  KapOOHOBBIX  KHCJIOT:
AHTHAPMIOB, XJIOPAHTHAPUIOB, AMMJIOB, CHOXKHBIX 3¢upos. Homenkmarypa
coOKHBIX 9GHWpoB (Ha3BaHWS KUCNOTHBIX OCTATKOB: (opmuar, auerar,
nponuoHar). [uaponus  cnokeelX  o(upos.  [lomydenne — aHruapuzios
B3aMMOACHCTBAEM coleill KapOOHOBBIX KHMCIOT C XJIOPAHIHIApHAaMu, MOJIy4eHHE
CHOXKHBIX 2(HPOB  B3aUMOJEHCTBMEM CIMPTOB C  XJIOPaHTHApUIAMH M
apruapuzaMu. Hutpunsl kapOoHOBLIX KucaoT. [lonydeHue amuI0B W HUTPUIIOB
neficTBHEM aMMHMAKoM Ha KapOOHOBBIE KHCIIOTHI ¢ MOCNeyIolled Aeruiparanuen.
[unponus HUTpHiIOB. [lpuMeHeHHe KapOOHOBBIX KHMCIOT, HX CONCH W CIIOMKHBIX
2hUpOB.
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22, Kupsl

Crpoerue kupoB. KHCIOTBI, OCTATKM KOTOPBIX BXOAT B COCTAB JKHUPOB!
NaJlbMUTHHOBAs,  CTeApHHOBAas,  OJIEMHOBas,  JIMHOJEBAs,  JMHOJICHOBAs.
Dusyyeckue cBolicTBa JKUpoB. LlleNoYHON W KUCIOTHBIN THIPOIU3 KHUPOB.
['mapupoBanue  KUPOB, COAEPIKAUMMX OCTATKM  HEHACBHILEHHBIX  KHCIIOT.
[IpeBpaiienus >HpoB B opranusMe. [IpUMEHeHHE IKHPOB, CHHTETHYECKHE
MOIOLIIHE CPEeACTRA.

23. Yruesojbl

Crpoenne MoHOCAaXapuaoB (r0Ko3a, (PyKTO3a, TranakTosa, prbo3a,
nesoxcupubo3a). Jlumelinas u umkmuyeckue (a- M -B) (QOPMBI  [IOKO3BL
Du3HYecKHe U  XUMHYECKHE CBOMCTBA [JIIOKO3bI: OKHMCIEHME |peaxiius
«cepebpsiHoro  sepkana», ¢ runpoxeumaoMm Memu(Il) mpu  marpesanum],
BOCCTAHOBJICHHE, O00pa30BaHWe KOMIIEKCHOIO COEQUHEHMSI ¢ THIPOKCHIOM
memu(IT). Peakumu GposkeHHMs: CIHPTOBOrO, MOJOYHOKUCIOrO, MACIsSHOKHCIIONO,
Crpoenue aucaxapunos (caxaposa, MajibTo3a, 1aKT03a). [ HIpoau3 IHCaxapHioB.

CrpoeHre amuio3sl ¥ aMUIONEKTHHA (Kpaxmana), JEKCTPUHOB, LEJTIO/I03BL.
XuMUYeCKHe CBOMCTBA MONMMCAXapHAOB: THAPOIH3; oOpasoBaHue 3(HPOB
LeJLTIONO03b! (alleTaTsl, HUTpaThl). KauecTBeHHas peakius Ha KpaxMall ¢ HOLOM.
CuHTes mmOKO3bl M Kpaxmana B pacTeHusix. [IpeBpallleHust YIIEBOAOB B
opranusme. [Ipumenenue yrieBoaos.

24, AMuHBL

Crpoenne amunoB, Knaccupukanus aMHHOB: [epBHYHbBIE, BTOPHYHBIE W
TpeTU4Hble; anupaTHueckhe M apoMmardueckue. UYeTBepTHUHBIE AMMOHMIHBIE
COMH.

Cnoco0bl moJlyyeHUs] aMUHOB: B3aWMOIEHCTBHE TalOTeHANKAHOB € aMMHUAKOM
(mepBHYHbIC AMUHBI) MM aMHHAMHU (BTOPUYHbBIE, TPETHUYHbIE AMHHBLI U KATHOHDI
TETPAaTKUIaAMMOHHS ); BOCCTAHOB/IEHHE HUTPOCOEAHHEH I (MEPBUYHbIE AMHHbI).

@usnyecKye CBOHCTBA aMMHOB. XUMHYeCKHe CBOMCTBA aMHHOB: OCHOBHOCTb
AMHHOB  (peakuuM ¢ KHCIOTAMH; € COJSIMH  METaIIoB, 00pasylouux
HEPACTBOPUMBIE THAPOKCH/BL). 3aBUCUMOCTh OCHOBHOCTH AMHHOB OT HX
cTpoenus. BsammopedicTBue coled  aMHHOB €O IIeToyaMu. Peakmuu
HYKICO(QHIBLHOTO 3aMEIeHHs: B3aUMOAeHCTBIE aMUHOB CO CIOKHBIMH I(pHpaMH,
XJIOpaHTUAPUIAMHK,  aHTHIpHaaMd  (oOpasosBanue amunos). OcobeHHOCTH
XMMHYECKHX CBOMCTB aHMIMHA (peakuusi ¢ OpoMHOM Boaol). [opedrie aMHUHOB.
[IpumMeHEeHNE AMHHOB.

25. AMUHOKHCIOTHI. benku
Amunokucnorel. Obmas dopmyna amuHokucnor. HomeHknarypa, usomepus

11




AMHHOKHCIIOT (a-, B-, y-aMMHOKHCIOTHI). CTpoeHHe aMUHOKHUCIOT: TIHIMHA,
allaHWHa, BAJIMHA, TIYTAMHMHOBOH KMCIOTBL, JIM3WHA, CEPUHA, LIUCTEHMHA,
(eHunananuua, THpo3uHa. ONTHYeCcKas H30MepHs Ha npuMepe ananuHa. Crnocodsl
MONYHYEHHs aMHHOKHUCIOT: B3aUMOIEHCTBHE a-XJIOPKAapOOHOBLIX KHCIOT €
aMMHUAaKoM; riposius 0enkoB, XuMHUECKHe CBOHCTBA aMUHOKKCIIOT: 0bpazoBanye
CITOIKHBIX 3upos, raJoreHaHTHPHIOB, aHI'HIPHI0B, Peakiuu
AeKapOOKCHIMPOBAHHS , AMHIMPOBAHUS , OKHCIIMTENLHOIO J€3aMUHHPOBAHUA B
OpraHu3Me velloBexa.
AmpoTepHble CBOHCTBA AMWHOKHMCIOT: B3aHMOIEHCTBHE C KHCIOTAMH M
OCHOBAHHUAMHM, 00pa3oBaHME BHYTPEHHEH CONM. 3aBUCHMOCTL HOHH3ALMH
AMMHOKHMCIOTBEl OT Xxapaktepa cpeabl. OO0pazoBanue nentHaos. [lenTHianas
(amHaHAasA ) CBSI3b.

benku Kaxk BelCOKOMOMEKyNspHble BeuiecTBa. l[lepBuynas, BTOpHYHAs M
TpeTHYHas cTpyKTypa Genkos. ['nodynsapusie u dubpuiisaphsie ek, [uaponus
U JeHarypauus Oenkos (oOparumasi ¥ HeoOpatumast). L[BeTHbie peakuny Genkos:
KCaHTOMPOTEWHOBAs, OWypeToBas, C aueraroM cBuHUA. Ponb 0Oenkos B
AKH3HEAEATEebHOCTH.

26. 'etepomskiryeckue coemaeHus. HykienHoBbIe KHCIOThI

Crpoenne nupuausa W nuppona (apoMatHyHocTh). MusuyeckHe cBoiicTBa
NMAPUIMHA U MUpposa. XUMUHYECKHEe CBOMCTBA NMPHUIMHA: OCHOBHbIE CBOICTBA,
HUTpOBaHKWe, ruapuposanre (obpasosanne nunepuanHa). CpaBHeHHE KHCJIOTHO-
OCHOBHBIX CBOHCTB NHMpposa co cBoiicTBamu nupuanHa. O6pazosaHue MHppoOJi-
KaJjius.

Ctpoenue nupuvuamHa W nypuHa. CTpoeHMe HYKJIEHHOBLIX OCHOBaHHMII
(UMTO3MH, ypauuia, THMHWH, AaieHuH, ryaHHH). TayromepHs HYKICHHOBbIX
OCHOBaHMH,

27. CHHTEeTHYECKHE BBICOKOMOJIEKY ISIPHBIE BEIECTBA

OcHoBHble nonsTtas xumuun BMC: mMoHoMep, CTpYKTYpHOE 3BEHO, CTENeHb
MOMUMEPH3ALMK, CpeIHAs OTHOCHTEJbHAd MOJEKyIspHas Macca. Peakiu
MOJIMMEPH3aLHK W CONMOIUMEPH3ALINH; MOJTHKOACHCALMH (IFOMOIOMHKOH IeH AWM
M COTMOJIMKOHIECHCALIUH ).

Harypaneueii  kayuyk. CuHHTeTHYeckue  Kaydyku:  OyTaJHeHOBBIH,
JIHBUHMNOBBIN, OyTalleH-CTHPOIBHBIH, XJI0ponpeHosslil. CTpoeHHe BasKHEHIINX
MOJIUMEPOB:  TOJHITHIICHA, TONUIPONKUIeHa, (GeHoN(pOopMATbAETHIHON CMOJIbI,
MOJIMBHHUIIXJTOPU A, TehioHa, NOJIUCTHPOIIA, MOJIMMETHIIMe TaKpHIaTa,
nosuBuHKHnauerata. CHHTETHHYECKME BOJIOKHA: J1aBCaH, KamnpoH, AaleTaTHoe
BOTOKHO.

Ilpoteccop kadeapst obmeil U KanHHYecKOiT Guoxumun Nol
JLM.H,, IOUEHT O.I".Caprucsn
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