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1. CtpoeHue BemiecTBa

Crpoenue aroma. CoctaB sdanep artoMoB. HM3oromsl. Pacnpenenenue
3JIEKTPOHOB B aToMax. XUMHUYECKUM 31eMeHT. [leproanuecknii 3aKoH U CTPyKTypa
HePUOAMYECCKOI CUCTEMBI. S-, P-, d-2JIEMEHTHI.

[TpocToe BemiecTBO, CIIOXKHOE BEIIECTBO, cMmech BemlecTB. Ilonatue 06
aIJIOTPONHBIX Moaudukanusax. OTHOCHUTENbHAsT aTOMHAas Macca, OTHOCHUTEIbHAs
MOJIEKYJISIpHasi Macca. 3aKOH COXpaHeHHsI Macchl. Mojab — eMHHIa KOJIMYEeCTBa
BemecTsa. MousipHag Macca. 3akoH ABOrajpo M €ro cieiactBus. Bupbl
XUMHUYECKUX  CBsI3eH. DIEKTPOOTPULIATEIBHOCTh XUMHYECKHX  DJIEMEHTOB.
OOpa3oBaHMEe KOBAJIEHTHON MOJISIPHOM M HEMOJSIPHOW CBA3W. JUIMHA M 3HEprus
cBa3u. OOpa3oBaHMe MOHHOW cBsi3u. Meramnueckas cBs3b. BemectBa
MOJIEKYJISIPHOTO W HEMOJIEKYJIIPHOTO CTpPO€HHUs. THIbl KPUCTAIIIMYECKUX
pemierok. Bonopoanas cBsi3b. BaneHTHOCTb U CTENIEHb OKUCIICHHUS.

2. XUMUYECKHUE peaKluu

SIBnenus  ¢usnyeckue U xumudeckue. Kiaccupukauums — peakumid:
COECIMHEHUS, Pa3IoKEHNUS, 3aMelIEHNs, oOMeHa. OxkucnurenbHO-
BOCCTAHOBUTEJBHBIE PEAKUUN, BAXHEUIINE OKHUCIMUTEIM W BOCCTAHOBHUTEIH.
DIIEKTPOJN3 ¢ UHEPTHBIMU JIEKTPOJIAMH PACILIaBOB COJIEH U OKCUIOB; PACTBOPOB
COJICH.

CKkoOpoCTh XMMHYECKMX PEaKUUMd W €€ 3aBHCHUMOCTb OT Pa3IUYHBIX
¢daktopoB. KoHcTaHTa CKOpOCTH XUMHUECKUX peakuuii. Karanus.

TeroBble  3(p(dEeKTb XMMUYECKUX  peakuuid. Peakuuu 93K30- W
YHIAOTEPMHUYECKHUE.
OOpatumocTh peakiuil. XUMHYECKOE DPABHOBECHE U YCIOBUS €r0 CMELICHMS
(mpunnun Jle Hartense).

3. PactBOpHI
PacTBOprMOCTh BeIIeCTB, 3aBUCHMOCTh PACTBOPUMOCTH BEIISCTB OT HX

OpUPOABI, OT TEMIEepaTypbl W JaBlieHUd. TUmbl pacTBOpoOB (razo00pas3HbIE,
XKUJKWAE, TBepAble). BripaxkeHue coctaBa pactBopa (MaccoBas A0Js, OObEeMHas
JI0JIs1, MOJISIpHAsI KOHLICHTPALIKS ).

[IpencraBinenne O KOJUIOMAHBIX pPAcTBOpax. 3HAYEHHUE PACTBOPOB B
MEJIUIIMHE U OMOJIOTHUH, B OBITY.

Onextponutnueckas auccoruanusa. CreneHp auccounanuu. CuibHbIE U
cia0ble 2JIEKTPOIUTHI. IOHHBIE ypaBHEHUS peakui.

4. OCHOBHBbIE KJIACChl HEOPTraHUYECKUX COCTMHEHUIN

Oxcunpl, KUCIOTHI, OCHOBaHHUS, coiH (Kiaccuukanus, HOMEHKIATypa,
CIIOCOOBI TOJTydYeHUsI M CBOMCTBA). MOHHBIM THAPOIW3: THAPOJIU3 TO KATHOHY
(conmu amoMuUHUA, Kele3a, XpoMa, MEIY, IMHKA, aMMOHUS U [Ip.); THAPOIU3 IO
aHuony (cynbpuThl, cynbpuasl, kKapOoHaThl, (hochatel, areTaThl, CUIUKATHI U P.).
HeoOpatumelit rusiponus (Ha npuMepe cynbpuia aTllOMUHUA).




AMboTepHOCTH Ha TPUMEpPE COSAMHECHUN OepHIUIHSI, IIMHKA, 0JIOBA, CBUHIIA,
amomuaus, xpoma (L), cypemer (II). IIpencraBinenuss o0 oOpazoBaHUU
THJIPOKCOKOMITIICKCOB.

5. Bogopoa u ero coeIMHeHUS

Bonopon, ero ¢usmueckue cBoiicTBa. XMMHYECKHE CBOMCTBA BOAOPOJA:
B3aMMOJICMCTBUE C METa/UIaMH M HEMETaJlaMH, BOCCTAaHOBJICHHE METAJIOB U3
okcuzioB. JlabopaTopHble W TPOMBIILJIEHHBIE CHOCOOBI TOJYYEHUS BOJOPOJA.
[Ipumenenue Bogopoaa.

Bonma. Crpoenue wmonekynbl. @Puznueckue W XUMHUYECKHE CBOMCTBa
(B3amMoOJACHCTBHE C MeETaUIaMH TIPH  Pa3IMYHBIX YCJIOBHUAX; JJICKTPOJIU3;
o0pa3oBaHre KPUCTALIOTHUAPATOB).

IIpencrasnenue o runpuaax. Bzaumonencrsue ruipu10B ¢ BOJAOM.
CocTaB JeTy4ux COEIMHECHHMM BOJIOpOJia ¢ HeMeTaiaMu (AuOopaH, CHJIaH,
dbochuH, apcHuH, CEIICHOBOIOPO/I, TELTYPOBOAOPO.).

6. ['aoreHbl ¥ X COCAMHEHUS

O6mas xapakrepuctuka VIIA rpynnel nepuoandecKoil CUCTEMBI.

XJ10p, CTPOCHHE MOJICKYJIbI, PU3MUYECKUE U XUMUUYECKUE CBOMCTBA (peaKiuu
C MeTajllaMH M HEMETalUlaM{; BOJIOM; pacTBOpaMH IIejouel; OpoMHIaMH H
MOJIMJIaMH METAIIJIOB, C APYTHMMH CJIOKHBIMHU BELIECTBAMH C BOCCTAHOBHUTEJIbHBIMU
cBoiicTBaMu). JIabopaTtopHble ¥ TPOMBIIIEHHBIE CLIOCOOBI MOTYUYEHUS XJIOpA.

XJI0pOBOOPO, CTPOEHHUE MOJIEKYJIBL. dusnyeckue CBOMCTBA
XJIOPOBOZOpOAA. XMUMHUUYECKHE CBOMCTBA XJIOPOBOAOPOAA U €r0 BOJHOI'O pacTBOpa
(CONSIHOM KHUCJOTHI): B3aMMOJCICTBHE € MeTalljlaMH, OCHOBHBIMH OKCHIaMH,
OCHOBAaHUSIMHU, COJISIMH, BEIIECTBAMU C  OKUCJIMTEIbHBIMH  CBOMCTBaMH.
JlaGopaTtopHble W TNPOMBIIUIEHHBIE CHOCOOBI MMOJIYYEHHUSI XJIOPOBOJIOPOAA.
CpaBHeHue  XJopoBojiopoja ¢ (GTOopoBOAOPOIOM, OPOMOBOJOPOJOM |
M0J10BOA0pOI0M. KauecTBEHHbBIE PEaKIMU Ha TAJIOT€HU1-NOHBI.
Kucnopoaconepxamye COEIMHEHHS] XJOpa: OKCHIBI XJOpa, XJIOPHOBATHCTas
KHCJIOTa U €€ COJM THIOXJOPHUTHI; XJIOPUCTasd KUCIOTAa U XJIOPUTHI; XJIOPHOBATAs
KHCJIOTa U XJIOPAThl, XJIOPHAs KUCIOTA U MEPXJIOPATHI.

7. Dnementsl HIA rpynnsl

O6mas xapakrepuctuka VIA rpynibl nepuoandecKoi CUCTEMBI.

Kucnopon, ero ¢gusnueckue cBoiicTBa. XUMHUUYECKHE CBOMCTBA KHCIOPO/IA:
B3aMMOJICUCTBUE C MeTaulaMu W HeMmetauiamu. [openue. JlabGopaTtopubie u
MIPOMBIIIUICHHBIE CMOCOOBI ToNydeHusi Kuciopoaa. CpaBHeHue (DHU3UYECKUX U
XAMHUYECKUX CBOMCTB KHCJIOpPOJa M 030HA. XUMHUYECKHE CBOMCTBA MEPOKCHUAA
BOJIOPOJA.

Annorpomnnbie MoguduKauu cepbl. GU3NUECKHe U XUMHUUYECKHE CBOWCTBA
ceppl (peakiuu ¢ MeTaUlaMHu; C TajJoreHaMHu, KHCIOpoJoM, ¢ochopom u
YIJIEPOAOM; OTHOLIEHWE K KHUCJIOTaM; JIHUCIPOINOPIUOHUPOBAHUE B PacTBOpE




IIEJI0YN ).

CepoBomopon, ero ¢usnueckue CBOMCTBA. XUMHUYECKHE CBOMCTBA
CEpOBOIOPO/IA KaK c1aboi KUCIOTHI U BoccTaHOBUTENs. KauecTBeHHAs peakius Ha
CEpOBOZIOPO U cynbua-uoHbl. [lomyuenue cepoBoioposa.

Oxcupspl cepbl. OKUCIUTETLHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTh OKCUA CEPbI
(1Y) u cynbduros.

CepHas KuCIIOTa, €€ (PU3NIECKHEe CBOMCTBA. XHUMHUYECKHE CBONCTBA CEPHOU
KHUCJIOTBl KaK CHUJIbHOW KHUCIIOTHI U okuciauTenasi. OCOOCHHOCTH B3aWMOJICHCTBUS
CEPHOM KHUCJIOTHl C MeETAIaMU. XUMHUYECKHE OCHOBBI TIOJYYEHHUSI CEpPHOM
KucJIOThl. CoJIM CEepHOM KHUCIOTBI M HMX cBoiicTBa. KauecTBeHHas peakuus Ha
CyJb(aT-uoH.

[IpeacraBienust 0 KUCIOPOJCOAECPKAIIMX COSTUHEHUSIX CeJIeHa U TeJLTypa.
8. DnemenTsl VA rpynimsl

O6mas xapakrepuctuka VA rpyIbsl NEPUOTUIECKON CUCTEMBI.

A3OT, CTpOEHHE MOJIEKYJIbI, (PU3NYECKUE CBOMCTBA. XMMUYECKHE CBOMCTBA a30Ta:
B3aMMOJICUCTBHE C METAJJIAMU U HEMETAJUIAMHU.

AMMHUaK U HUTpUAbBl MeTawioB. CTpoeHHE MOJEKYIbl amMmuaka. DPuznueckue
CBOMCTBAa aMMHaKa. XMMHUYECKHE CBOMCTBAa aMMMaKa Kak CJaboro OCHOBaHUS U
BOCCTAHOBUTENSA. XHWMHUYECKHME OCHOBBI MONMydYeHUs aMmuaka. CBOMCTBa CoOJIeH
aMMOHUSI (peaKIUy CO IIEJI0YaMHU, PEAKIIUN PA3JIOKEHHUS ).

CgoiictBa okcuaa azota (II): peakuus ¢ kuciopoaom. CBoHcCTBa OKCHIa

azota  (IV): pactBopeHme B  BOAE€ B  MPUCYTCTBUU  KHUCJIOPOAA;
JTUCTIPONIOPIIMOHUPOBAHUE.
A3OTHast KHUCJIOTa, €€ (PU3UYECKUE CBOMCTBA. XMMHYECKHE CBOMCTBA a30THOM
KHUCIIOThl KaK CHUJIbHOW KHUCIIOTHI U OKHUCIUTENS, Pa3IOKEHUE a30THOM KHCIIOTHI.
Oco0eHHOCTH B3aMMOJICHCTBUS A30THOM KHUCJIOTHI C METaUlaMH. XHUMHYECKHE
OCHOBBI TOJYYEHHS] Aa30THOM KHUCIOTHL. TepMHUUYECKOE pa3JIOKEHUE HUTPATOB.
KauecTBeHHas peakiusi Ha HUTPAT-UOH.

Amnorponabie  Moaudukanuu  ¢Gochopa. DU3HUECKHE U XUMUUYECKHE
cBoicTBa ¢ocdopa: B3auMOACHCTBUE ¢ MeTallaMu U HemeTaiamu. [lomydenue
docdopa.

Oxcun docdopa (V), ero pusznueckue cBorcTBa. XMMUYECKHE CBOMCTBA OKCHIA
dbochopa(V): B3aumoaeicTBHE ¢ BOAOM, OCHOBAHUSIMU M OCHOBHBIMHM OKCHJIaMH,
BoJoOoTHUMaIue  cBoiictBa.  Docdopuble  KucIOTHl  (MeTadochopHas,
oprodochopnas, audocdhopnas), wux  B3aumonperpamieHus.  CBolcTBa
oproocopHOoit  KHCIOTHI  Kak  cJabod  KHCJIOTHI. OpTtodocdartsl,
ruapooptodocdarer, gauruapooprodocdarsl. KauecTBeHHass — peakius  Ha
oprodocdar-moH.

[IpencraBienust 0 KUCIOPOACOACPKAIIUX COCIUHECHUSIX MBIIIbSIKA, CYPbMbI U
BHUCMYTA.

9. Dnementsl VA rpymnmbl
O6mas xapakrepuctuka VA rpynisl nepuoandecKoil CUCTEMBI.




VYrnepoa, ero ainoTponHble MoaudUKAIMU: CTPOCHHE alMaza H rpadura.
duznueckre CBOWMCTBa anma3za U rpadura. XUMHUYECKHE CBOMCTBa yriepoja:
B3aMMOJICUCTBHE TPOCTOTO  BEIIECTBA C METalaMd U HEMeTallJlaMH,
BOCCTaHOBJICHHE METAJIJIOB U3 UX OKCHAOB. [ maponn3 kapouna Kanblus U kapouaa
ATFOMHUHUSL.

Oxcuapl  yrimepoja, CTPOCHHME  MOJEKyJN, (U3HYecKhe  CBOWCTBA.
OKUCIUTETPHO-BOCCTAHOBUTENIbHAS  JBOMCTBEHHOCTh oOKcujaa yriepona (I1):
BOCCTAHOBJICHHE METAJNIOB U3 UX OKCHUJIOB, OKUCIIEHHE KuciopoaoM. ObpazoBaHue
okcuna yraepoaa (IT). CroiictBa okcuaa yriepona (IV): peakuun ¢ marnuewm;
YIIEPOJIOM; TUIIOXJIOPUTOM Kaiiblidsl. CBOMCTBA YrOJbHOM KUCIOTBI M €€ COJIEH.
BzaumonpeBpaiienue ~ kapOoHaTOB M ruapokapOoHatoB.  Pasznoxenue
IUAPOKapOOHATOB M HEpPacTBOPUMBIX KapOoHaToB. KauecTBeHHas peakiusi Ha
KapOOHAT-UOH.

dusnyeckne M XUMUYECKHE CBOWCTBA KpeMHUs, okcuna kpemuus(lV);
KPEMHHUEBOU KHCIIOTHI U CUIIMKATOB.

[Tpuponnble coenuHeHUs yriaepoaa W KpemHus. IlpumeHneHue coenvHeHUM
yriaepoaa u KPEMHHSL.

10. OOmas XxapakTePUCTHKA METAIIOB

[lonoxxeHne MeTaIoB B IepuoAudeckor cucreme. DU3NUECKHE CBOMCTBA
MetaioB. CmiaBel. OOIIHMe CMOCOOBI TMOMYYEHUS! METAIOB. XHUMHUYECKHUE
CBOMCTBA METAJUIOB. DJIEKTPOXUMUUYECKAN Pl HANPSAKEHUN MeTaiioB. Kopposus
METAJIOB.

11. CgoiictBa MeTaaioB |A u llA rpynn

O6mras xapakrepuctuka |A u [IA rpymm nepuoinyeckoi CUCTEMBI.
[Ipuponnbie coenuHEHUsT HaTpud W Kanus. [lomydeHue HaTpuss W Kalus.
XUMHUYECKHE CBOWMCTBA IWIEJIOYHBIX METAJUIOB: PEAKIUU C  BOJOPOIOM,
KHUCJIOPOJIOM, TaJIOT€HAMH, CE€por, BOAOM. IlolyueHue OKCHIOB M THIAPOKCHIIOB
HaTpus W Kanus. Peakius nmepokcuia HaTpusl ¢ yIJIEKUCIBIM ra3oM. [IpuMenenue
COCIMHEHUN HATpus W Kajausa. Meauko-Ouojornyeckoe 3Ha4eHUE COCAMHEHUMN
HATpUS U KaJusl.

[IpuponHble coenMHEHWST MarHusl W Kajablus. XUMHYECKUE CBOMCTBA
OepwTvs, MarHusi U IIEJIOYHO-3€MEIbHBIX METAJIOB: PEAKIMU C KUCIOPOJIOM,
BOJIOPOJOM, a30TOM, TAJIOT€HAMU, CEpOM, BOJIOW. BoccTaHOBIIEHHE METAIOB U3 UX
OKCHJIOB C MOMOIILI0 MarHus W Kaibliusg. CBoiicTBa coeanHeHnii metauios |IA
IPYIIIIBIL.

KectkocTh BoABI U CIIOCOOKI ee ycTpaHeHus. [[puMeHeHrne coelMHeHn Maraus 1
KalbIus. MeInKo-On0JI0THIeCKOe 3HAUCHUE COSIMHCHUM MarHus ¥ KaJIbITUs.

12. CBoJiCTBA AJIIOMUHUS
[Ipuponnsie coenuHeHuss amomMuHusg. CBOMCTBA IPOCTOTO BEIIECTBA:
peaknmuy ¢ KHUCJIOPOJIOM, TajJOTeHaMH, CEpOM, YIIAEpPOJOM, IIeJoYaMH U




kucnotamu. CBolicTBa OKCHIAa U THAPOKCHAA aJIIOMHUHUSA: OTHOIMICHUC K KHUCJIOTaM
H mcjIouyam. O6pa30BaHI/I€ AJTIOMHUHATOB IIPpHU CIUIABJICHHUH U TUAPOKCOKOMILICKCA B
BO,Z[HOﬁ cpeac. HpI/IMeHeHI/IC AJIIOMHWHUA U CT'O COGﬂHHCHHﬁ.

13. CgoiicTBa *keie3a U HEKOTOPBIX d-3JIEMEHTOB

[Tpupoausie coenuuenus xene3a. CBONCTBA MPOCTOTO BEIIECTBA: PEAKIINH C
KHCIIOPOJIOM, TaJOTeHaMH, CEepOH, TMapaMd BOJBI, OTHOIIECHHWE XKeie3a K
pa30aBlIeHHBIM W KOHIICHTPUPOBAHHBIM PACTBOpaM KHCIOT. PkaBieHme sxernesa.
CaoiicTtBa okcunoB u rugpokcusioB sxeneza (I1), (III) B cpaBHeHuun. OxucneHue
coenuHenuid kenmeza (II) kwucimopomoM, TmeEepoKCHAOM BoAOpoAa H  Jp.
okucimrensmMu.  KadecTBeHHble peakuun Ha woHel  Fett m Fe¥t (¢
rekcanuanodepparaMu Kalvs, poAaHUAOM Kanusi). Meauko-01ooruyeckoe
3HAUCHUE COCAMHEHUI JKeme3a.
[IpencraBienue o CBOMCTBAX Xpoma, MEJId, IIMHKA, cepedpa U UX COeTUHEHUM.

14. BBe/ieHrEe B OPraHUYECKYIO XUMUIO

[lonoxeHuss TEOpUM CTPOECHHSI OpraHUYecKux coeauHeHuit (A.M.
byrnepoB), ee pasButue. WM3oMepusi CTpPyKTypHas W MNPOCTPAaHCTBEHHAas
(reomeTpuueckas U ontuueckas). ['oMonoruueckue psapl. IJIEKTPOHHAS TPUPOA
XAMUYECKUX CBSI3€M B  MOJIEKYJIAX OPraHWYECKUX COCAWHEHUW. THIbI
THOPUIM3AIMNA IEKTPOHHBIX OpOHWTaTeil atoma yriepoma: SP -, Sp° -; Sp-.
[IpyuHIMIIBI HOMEHKJIATYPbl OPTAaHUYECKUX COSTUHECHUM.
Tunel peakuuii: 3aMelIeHus, TPUCOSANHEHUS, OTHICTUICHUS (IMMUHUPOBAHUSA),
n3omepu3zauuu. [IpencraBienus o MexaHu3Max pPeakiuil B OPraHUYEeCKONM XUMUH.
['omonuTHuecKknii M TETEPOIUTUYECKUN pa3pbIB KOBAJICHTHOM CBS3H.
CpoOonHOpaarKadbHbie U MOHHBIE peakiuu. Hykineodussl u 31eKTpouIbL.
B3anmHOe BiIusiHME aTOMOB B MOJIEKYJIaX OPTaHMYECKUX BEIIECTB: MHAYKTHUBHbBIN
U ME30MEPHBIN 3PPEKTHI.

15. AnkaHbl

Knaccuduxanus yrieBogopoaos. [IpupoHbie HCTOYHUKH YTJIEBOAOPOIOB.
['omonornueckuii psii ajdkaHoOB (Ha3BaHUsl ainkaHOB M panukaioB Ci- Cig;
uzonponui). OOmas ¢dopMyna aakaHOB. DJIEKTPOHHOE CTPOEHUE MOJICKYIIbI
MeTaHa.

[lonyuyeHune ankaHOB: THUIPOJM3 KapOuja aJllOMUHUS, CUHTE3 Bropia,
JekapOOKCUIIMPOBaHUE COJIEH KapOOHOBBIX KUCIIOT, THAPUPOBAHUE ATTKEHOB.
@u3nyecKkue - CBOWCTBA  QJIKAHOB.  XMMHUYECKHE  CBOMCTBAa  aJIKAHOB:
CBOOOJHOpATUKAILHOE  3aMEIleHHe, JCTHJIPUPOBAHHE,  JETHAPOIMKIN3AIINS
(apomatu3aiisi), KpEKUHT (MUPOJIN3), U30MEpHU3allvs, HUTPOBAHUE.

Mexanu3M peakuui paguKalbHOIO 3aMELICHUs Ha IIPUMEPE METaHa U
npormana. OKHUCJICHHE aJIKaHOB: OOpa30BaHHWE TMEPEKUCHBIX COCIUHEHUIA,
KaTaJINTUYECKOE  OKHuCJIeHWe (oOpa3oBaHME W3  MeTaHa  MeETaHoJia U
dbopmanpaeruaa), ropenue. [lpumenenue ankanos. KonBepcus meTaHa.



16. HeHachllleHHBIE YTIIEBOIOPOIbI

['omonoruyeckuii psn ankeHoB. OOmias Gopmyna aJkeHOB. DIEKTPOHHOE
CTPOECHHUE MOJIEKYJIbI STUJIEHA: MI-CBS3b; JBOWHAS CBA3b.

CriocoObI TIOJTyYEeHHS QJIKEHOB: JETHIpATAIUs CIIMPTOB; ACTUIPOTAIOTeHUPOBAHKE
rajoreHajikaHoB (MpaBwio 3aiilieBa); JEraJOr€HUPOBAHUE JUTAJIOTCHAIKAHOB;
JETUAPUPOBAHUE ATKAHOB.

@®u3NYECKHEe CBOWCTBA AaJIKEHOB. XWUMHYECKHME CBOMCTBA  AJIKCHOB:
MPUCOEANHEHUE TaJIOT€HOB, TAJION€HOBOAOPOAOB, BOABI (ruapaTanus). Mexanusm
peaknmii  3iekTpodwibHOTO  mpucoenuHeHus.  [IpaBmwio  MapKOBHHKOBA.
[Ipucoenquuenne Bomopoaa. OKHCIIEHHE AJKEHOB IIEPMAHTaHATOM Kalusl B
HEeUTpaslbHOM cpenie (0Opa3oBaHME JUOJIOB) M B Kucioil cpexe. OOpazoBaHue
OKCH/JIa 3TUJICHA, €0 B3aUMOJICHICTBUE C BOJION.

[Tonumepuzanus. [TonuaTUIEH U TOJIUIPOITUAIIEH.

['omonornueckuii  psii alKUHOB. OJEKTPOHHOE CTPOEHUE MOJIEKYJIbI
aleTUJICHA: TPOMHAs CBS3b.

CnocoOb1 MOJTYyYEHUSI AJKUHOB: JEeTUAPOraJIoreHUPOBAHUE
JIMTAJIOT€HAJIKAHOB; JETUJIPUPOBAHUE AJIKEHOB, B3aMMOJICHCTBUE alleTUIICHUIOB C
rajoreHankanamu. [lonydeHue aneruieHa U3 MeTaHa U U3 KapOujia KaJbIusl.
@uU3NYECKNE CBOMCTBA AJKMHOB. XUMHYECKHE CBOWCTBA AJIKMHOB: PEAKIUU
aneKTpoduiibHOrO mpucoeauHeHuss. OCOOEHHOCTH TUApaTalliyd aleTUIeHa U €ro
roMoJIOroB. ['MapupoBaHNe aJIKWHOB, B3aUMOJICUCTBHE AJIKUHOB C OCHOBAaHUSIMU
(aMMua4YHBIM PacTBOPOM OKCHJA cepedpa, aMUAOM HATPHs), OKUCIECHUE AJIKUHOB.
CBoiiCTBa alleTUIIEHA: OKUCIICHUE TIEPMAHTaHATOM KaJlusl B HEUTPAIbHON U KUCIION
cpenax; IUMepHU3alus U TPUMEPU3ALIHSL.

Ankanuensl. Buabl ankaaueHoB  (COMpsDKEHHBIE, W30JUPOBAHHBIE |
KyMYJIUPDOBaHHbIE JIBOWHbIE CBsi3M). [lonmydyenue OyraaueHa u3 3TaHoja u OyTaHa,
MnoJyyeHue wu3onpeHa. IllomyueHne ankaJIWeHOB JETrUAPOrajJoreHUPOBAaHUEM
JIUTaJI0T€HAJIKAHOB.
duU3nyeCcKnue CBOMCTBA alIKaJWMCHOB. XMMHMYECKHE CBONCTBA alKaaueHOB: 1,2- u
1,4- npucoenuHenue; noaumepusanus. HaTypanbHblil 1 CHHTETUYECKHM KayuyKHU.
[IpuMeHeHne HeHACHIIIIEHHBIX YTIIEBOJ0POIOB.

17. Llukianyeckue yriieBoOa0pOabI

PasHoBuAHOCTH  KApOOLMKIMYECKUX  YIJIEBOJOPOJOB:  HACHIIICHHBIE
(UMKJIOANIKaHbl),  HEHACHIIIEHHbIE  (LMKJIOAJKEHbl WM IUKIOAJIKAJAUCHBI),
apoMaTU4ecKue (apeHsbl).

Crpoenne  mukioankaHoB.  CrocoObl — MOMy4YeHUS — IIUKJIOAJIKaHOB:
TUJIpUpOBaHUE OEH30J1a, JETalOreHUPOBAHHUE TUTaJOTEHIPOU3BOAHBIX, MUPOIHU3
coJieil AMKapOOHOBBIX KHUCIOT. XumMudeckue cBoricTBa ManbiXx (C3-C4) IMKIIOB:
IIPUCOEIMHEHNE BOJIOPOJA, FaJOr€HOB, TAJION€HOBOJOPOAOB; U HOpMalbHbIX (Cs-
Ce) LMKIOB: peakuu CBOOOJHOPATUKAIBHOIO 3aMEILEHUs: TaJoreHUpOBaHUE,
HUTpPOBAHUE.




ApomaTHdecKue yrieBOJOpOAbl (apeHbl). DIIEKTPOHHOE CTPOCHUE MOJIEKYJIbI
oenzona. KoHaeHCUpOBAaHHBIE ApOMATHYECKHWE CHUCTEMbl: HadTaauH, aHTpalleH,
dbenanTped. I' omosioru 6eH30:1a (TOMYOJI, KCHUIIOJBI, STHJIOSH30J1, KyMOJ).
CrniocoObl moyyeHus O€H30J1a U €ro TOMOJIOTOB: JETHIPUPOBAHKE ITUKIIOATKAHOB,
JNETUIPOLUKIN3AUs  QJIKaHOB,  QJIKWIMPOBaHME  OC€H305la  aJlKeHAaMU |
rajioreHajgkaHamMu; Mmoaudukanus cuaTe3a Bropiia, Tpumepusanys aleTuieHa.
@u3n4ecKue CBOMCTBA apOMATUYECKUX YIVIEBOJOPOAOB. XUMHUYECKHE CBOKCTBA

apOMaTUYECKUX YTJIEBOJOPOJIOB: peaxiuu MeKTPOPUILHOTO 3aMEIIECHUS
(ramoreHMpoBaHUE, HUTPOBAHME), PEAKUHMH NPUCOCAUHEHUs (TUAPUPOBAHUE,
XJIOpUpOBaHuEe).  MexaHu3M  peakiuil  3IEKTPO(DUIBHOTO  3aMEUICHUS.

OpueHTHpYIOIEe TEHCTBHE 3aMECTHTENICH B OCH30JIbHOM KOJIbIIE: OPUEHTAHTHI |
(amkmn, ranorex, -NH,,- OH) u Il poxa (-CF3, -NO2, -CH=0, -COOH).
OCc00EHHOCTH peaKIMii TOMOJIOTOB OCH30J1a: PEaKIIMK 3aMEIICHHUS 110 AJIKHIBHOMY
3aMECTHUTEIII0, OKHCICHHEM IIepMaHTaHaTOM Kaius (oOpa3oBaHHEe OCH30MHOW M
TepedTaneBoil KUCIOT).

18. CoupThl ¥ TPOCTHIC FIDUPEI

OyHKIMOHANBHAS rpynna cnupToB. Knaccudukanus cnvpToB MO YUCTY
TUJIPOKCUJIBHBIX TPYII: OJIHOATOMHBIE, JBYXaTOMHbIEC (ITHUJICHIJIMKOIL U JIp.),
TpexaTOMHBbIE (TJIUIEPUH U Jp.), MHOTOATOMHBIE (copOuT u Ap.). Knaccudukarus
COUPTOB MO  XapakTepy  YIVICBOJOPOAHBIX  paJWKalOB:  MpeaeibHbIC
(roMoJIoTUYECKUM PsJ METaHOJIa), HempeeibHble (AUIMIOBBIA CIUPT U Jp.),
apomMaTHueckue (OCH3MIIOBBINA CITUPT U JIp.).

[IpencraBiennss O €HOJNIAX W KETO-€HOJNBHOW TayToMepuu. COupTsl
MEpBUYHbIC, BTOPUYHBIE, TPETUYHBIC.
CriocoObl TTOTy4eHUs] CIIUPTOB: THAPOJIU3 TATIOTCHATKAHOB, TUAPATAIIMS AJIKEHOB,
BOCCTAHOBJICHHE aJbJICTUJOB W KETOHOB, OKHCIECHHE alKeHOB (0Opa3oBaHUE
TJIMKOJIEH ), OpOKEHHEM TIIIOKO3bI U U3 TajloreHasikaHoB. [lomyyenue meTaHomna u3
okcuna yriaepoaa(Il) m Bogopona.
DJIEKTPOHHOE CTPOEHHE MOJIeKysl crnupTtoB. OOpa3zoBaHHEe BOJAOPOIAHOM CBS3H.
du3nyecKrue CBOMCTBA CIIUPTOB.
XUMHUYECKHE CBOMCTBA cUPTOB. KHCIIOTHBIE CBOMCTBA CIIUPTOB: B3AUMOIECHUCTBUE
C IICJIOYHBIMU METaJIaMU; TUIAPOJIU3 aIKOTOJsATOB. HykiieouibHOE 3aMelieHue:
B3aUMOJICHCTBUE c rajoreHOBOJ0POIaMU (MexaHu3M peakiun).
BayTtpumonekynsapHas W MeXMOJEKyJsipHas Jeruapatanus. OOpazoBaHue
CIOXKHBIX 2(QUPOB C OPraHUYECKMMH M HEOPraHWYECKUMHU KHUCJIOTaMH.
HerunpupoBanue crnuptoB. CpaBHEHUE IEWUCTBUS OKHUCIHUTENICH HAa MEPBUYHBIE,
BTOPUYHBIE M TPETHYHbIC CHHUPTHL. Peakuus aeruapaTalyu-IerupupoBaHus
sTaHoJa (oyueHue OyTaareHa).
OcoOEHHOCTH XWMHUYECKHX CBOMCTB MHOTOATOMHBIX CHHPTOB (STUIICHTIIUKOJD,
TIIMIEPHH): KoMIuiekcooOpa3oBanue (¢ ruapokcuaom meau (I1)); obpasoBanue
TpUHUTpaTa riaunepuHa. [IpuMenenue cnupTos.

Crpoenne  mpoctbix  3QupoB.  Ilomydyenwe  mpocTbhix  3(PUPOB:




MCIKMOJICKYJIpHAasA Acruaparanusd CIIHPTOB, BBaHMOHCﬁCTBHe AJIKOT'OJIAATOB C
rajJJorcHaJJKaHMH.

19. ®deHoBI

Ctpoenne  omHOaTOMHBIX  ((h€HON, Kpe30oJbl) W  MHOTOATOMHBIX
(MMpoKaTeXuH, PE30PLUH, TUAPOXUHOH, MHPOTaLIon) (HEHONOB. DIECKTPOHHOE
cTpoeHne MoJIeKyJbl peHona. [Tomydenne genona (u3 xsopOeH3omna).
dusnueckne cBoicTBa (eHona. XuMuUdeckue cBoicTBa (QeHona. KucmorHeie
CBOMCTBa (PeHONA: B3aMMOJECHCTBHE CO IIETOYHBIMA METAJUIAMU U IIEI0YaMUu;
B3aMMOJICHCTBHE (PEHOJSATOB C KHUCIOTaMH, C YIJIEKHCIBIM Ta30oM B OJHOM
pactBope. Peakinu 351eKTpoUIBLHOTO 3aMENIeHHs: OpOMUPOBAHUE U HUTPOBAHUE.
['uppupoBanue apomaTuyeckoro Koibla. llonukoHneHcanus (QeHona ¢
anbaerugamu. KauectBeHHas peakius Ha peHobl ¢ xiopuaom xkenesa (11).

20. Anpaeruabl ¥ KETOHBI

DJIEKTPOHHOE CTPOCHHE KapOOHWIBLHON Tpynmbl. ['OMOJIOTHYECKHE PSJIbI
aJIbJCTHI0B M KETOHOB. beH3anpaerus.

CnocoObl  MOJIydeHUs  albJIETUJOB:  OKHUCJICHHE  (JIETUIPUPOBAHUE)
MEPBUYHBIX COUPTOB, THUApATAllUs AaleTUJICHa, KaTAIUTUYECKOE OKHUCIICHUE
stuieHa. CnocoObl TOJY4YEHUs] KETOHOB: OKHUCJIEHUE (JIEeTUIPUPOBAHUE)
BTOPUYHBIX CIUPTOB, THApATAIUS TOMOJIOTOB alleTHJICHA, MUPOJIN3 KaJIbIUEBBIX
CoJIe KapOOHOBBIX KUCIIOT.
du3nyecKkue CBOMCTBA aJbJCTHJIOB M KCETOHOB. XHMMHUCCKHME CBOMCTBA
aJIbJICTUIOB: BOCCTAHOBJICHHE JIO0 CIHMPTOB, OKHUCICHHE A0 KHCIOT HWJU COJeH
KHCJIOT: peakIusi «cepeOpsHoro 3epkaia», ¢ ruapokcugom wmeau (I1) npwm
HArpeBaHuU. [aJOreHHUpOBaHUE AIBJACTUIOB M KETOHOB. MEXaHHW3M peakIun
HYKJICO(HIIBHOTO TIPUCOCTUHEHUS: IPUCOSTUHCHHE BOJbI, CHHHUJIBbHOMU
KHCJIOTHI, rUAPOCYIb(UTA HATPHUSA, MArHUHOPTraHWMYECKUX COCAUHCHHM.
[IpumeHeHue anbIeTU/10B U KETOHOB.

21. KapOoHOBBIE KHCIOTHI M X (DYHKIIMOHAJIBbHBIE IIPOU3BOIHEIE

DNEeKTPOHHOE CTpOEHUE KapOOKCWIbHOW rpymmbl. CTpoeHne KapOOHOBBIX
KHUCJIOT: TOMOJIOTUYECKOTO Psijla MypaBbUHON KHUCJIOTHI (TPUBHAIbHBIC HA3BaHUS
kuciaot C1-C7); 1ByXOCHOBHBIX KUCIOT  (II[aBeIeBOM, MaJOHOBOM,
SHTAPHOM ), aKPUIJIOBOM, METAKPUIIOBOW, KPOTOHOBOW, BUHUITYKCYCHOM, TMMOHHOM,
MOJIOYHOM, TJTIOKOHOBOM, OCH30MHOM, TepedTaieBoH, CAJIMITAIJIOBOM,
allCTUIICATHITMIIOBOM KHCIIOT.

Crioco0bl omy4yeHue KapOOHOBBIX KHCJIOT: OKHCIICHUE TIEPBUYHBIX CIIUPTOB
U aJbJACTUIOB, THAPOJIA3 TPOU3BOJHBIX KAapOOHOBBIX KHUCJIOT, B3aUMOJCHCTBHUE
okcuna yriuepona(ly) c¢ MarHMMOpraHMYeCKMMHU COEIMHEHUSIMHU, OKHUCJIEHUE
rOMOJIOTOB OeH3oyia (s apomaTH4eckux Kucior). [lomydenne MypaBbUHOMN
KHCJIOTHI B3auMojielicTBueM okcujaa yriaepona (II) ¢ rugpokcumom HaTpus u
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nocieaywIieit 00padboTkoi cepHoM KuciIoToi. IlodydeHne yKCYCHOW KHCIOTBI
B3aMMOJICHCTBUEM MeTaHoJIa ¢ okcuaom yriepoaa (I1).

@u3MyeCKUe CBOMCTBA BaXXHEUIIMX KHUCIOT. XUMHUUYECKHE CBOMCTBA
KapOOHOBBIX KHCIOT Ha TMpUMEpe YKCyCHOM kucinotel. OOImMe peakuuu,
XapakTepHbIC ISl KUCJIOT: C METajlylaMU, OCHOBHBIMH OKCHJAMH, OCHOBAHUSIMH,
consiMu Oosee cnaObIX KUCIOT. MexaHu3m peakiuu 3Tepudukanuu. Peaxiuu
KapOOHOBBIX KUCJIOT ¢ Xsopuaom docdopa (I11).

Peakuyny KHCIIOT MO yIJIEBOJZOPOJHOMY paJHKalLy: HPUCOCAVUHEHUE JUIS
HEHACHIIMICHHBIX KHUCJIOT; 3aMEIICHUE JJIS HACHIIMICHHBIX KHUCIOT (0O0pa3oBaHUE
XJIOPIPOU3BOIHBIX KAPOOHOBBIX KHCIIOT).

Ctpoenne  (PyHKIIMOHAJIbHBIX  MPOU3BOJHBIX  KapOOHOBBIX  KHUCIOT:
aHTUJIPUIOB, XJOPAHTHIPHUAOB, aMHJIIOB, CIOXHBIX 3¢upoB. HomeHkmarypa
CIOXHBIX 2(GUPOB (Ha3BaHUA KHUCJIOTHBIX OCTAaTKOB: ¢GopMHar, arerar,
npornuoHat). ['maponu3  cioxubiXx  3¢upoB.  [lomyueHue  aHTHUAPUTOB
B3aMMOJICUCTBUEM COJIEH KapOOHOBBIX KHUCJIOT C XJIOPAHTHAPUIAMU, MOTYYECHUE
CIIOXKHBIX A(PUPOB  B3aUMOJCHCTBUEM CIHPTOB C  XJIOPAHTHUAPUIIAMU |
auruapuaamu. IlomyueHue amMuI0B W HUTPUIIOB JICUCTBUEM AaMMHAKOM Ha
KapOOHOBBIE KHUCIOTHI C MOCIEAYIOIIEH Aeruapatanued. ['mapoian3 HUTPHUIIOB.
[IpuMeHeHue KapOOHOBBIX KHUCIIOT, X COJIEH U CIOKHBIX A(hDUPOB.

22. Kupbl
Crtpoenue >kupoB. KHCIOTBI, OCTaTKM KOTOPBIX BXOISAT B COCTaB JKHPOB:
MaJIbLMUTHHOBAS, CTeapuHOBAs, OJIEMHOBAas,  JIMHOJEBAs,  JIMHOJEHOBAS.

duznyeckue CBOMCTBA KUPOB. II[eT0OYHOM W KHUCIOTHBIM THAPOJIM3 KUPOB.
['mapupoBanue KUPOB, COAEpPKAIIMX OCTATKA  HEHACHIIICHHBIX  KHUCJIOT.
[IpeBpamiennst XupoB B opraHu3me. I[IpumMeHeHHUE KHUPOB, CUHTETUYECKHUE
MOIOLIME CPENICTBA.

23. YrieBojbl
CrpoeHue MoHocaxapunoB (Iroko3a, (pyKTo3a, rajgakro3a, puodo3sa,

ne3okcupr6o3a). JluneliHas W uMkaMdeckue (a- M -B) (OPMBI  TIIFOKO3BI.
Ou3MYeCKne UM XUMHUYECKHME CBOMCTBA TJIIOKO3bI: OKHUCJIEHHE [peakius
«cepeOpsiHOrO  3epkania», ¢ rugpokcugoM Menu(Il) npu  HarpeBaHuwm],
BOCCTAaHOBJIEHHE, OOpa30BaHHE KOMIUIEKCHOTO COEAMHEHUS C THAPOKCHIOM
meau(Il). Peakuum OpoxeHusi: CUPTOBOTO, MOJOYHOKHUCIIOTO, MACISHOKHCIIOTO.
Crpoenue nucaxapuioB (caxapo3a, MajabT03a, JJakTo3a). [ maponu3 aucaxapuaos.

CrpoeHne aMHIIO3bl M aMIJIONIEKTUHA (Kpaxmala), JEKCTPUHOB, LIEJTIO0JIO3bI.
XUMUYECKHE CBOMCTBA IMOJMCAaxXapujoB: THAPOIU3; oOpa3zoBaHue 3(PUPOB
LEJUTIOI03bI (aleTathl, HUTpaThl). KauecTBEHHAs peakiusi Ha Kpaxmai ¢ HOJ0M.
CuHTE3 TIIIOKO3BI M KpaxMajla B pacTeHusX. lIpeBpamieHusi yriieBoJOB B
opranusMme. [I[pumenenue yriaeBoaos.
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24. AMUHBI

Crpoenue amuuoB. Kitaccudukaiys aMHUHOB: TEpBUYHBIC, BTOPUYHBIC U
TpeTUuHbIe; anudaTudyeckue M apomaTudeckue. YeTBEepTHYHBIE aMMOHUKHBIC
COJIN.
CrocoObl MOMydeHUsT aMUHOB: B3aMMOJICHCTBHE TaJOTCHAIKAHOB C aMMHAKOM
(mepBUYHBIE aMUHBI) WK aMUHAMU (BTOPUYHBIE, TPETUYHBIC aMUHbI U KaTHOHBI
TETpaaJKUIAMMOHUS); BOCCTAHOBJIECHUE HUTPOCOCANHEHUH (TTIEPBUYHbBIC AMUHBI).

dusznyeckrue CBOMCTBA aMHUHOB. XHMMHUYECKHE CBOMCTBA aMHUHOB: OCHOBHOCTH
aMUHOB (peakuuy C KHCIOTaMU; C COJSIMH METaJUIOB, O0Opa3yroluX
HEPACTBOPUMBIC THUIPOKCU[IBI). 3aBUCUMOCTh OCHOBHOCTHM aMHUHOB OT HX
CTpoeHudA. B3auMonencTBue cojel aMMHOB €O  miejodyamMu. Peakuum
HYKJICO(HIIBHOTO 3aMEIICHUS: B3aMMOJICCTBUE aMHUHOB CO CJIIOKHBIMH d(pHUpaMu,
XJIOpaHTUapUAaMH, aHruapuaamu  (oOpazoBanue amujoB). (OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA (peakius ¢ OpoMHOHN BojoH). I'opeHrne amMuHOB.
[IpumeHeHne aMUHOB.

25. AmuHOKUCIOTHL. benku

AmuHokucyiotel. O0mas dopmynna aMuHOKUCIOT. HomeHkiatypa, uzomepus
aAMUHOKHCIIOT (a-, B-, Y-aMHUHOKHCIOTHI). CTpoeHHEe aMUHOKHCIOT: TJMIINHA,
allaHWHa, BalliHA, TJyTAMUHOBON KHCIOTHI, JU3WHA, CEpHHA, IMCTEHHA,
benmnananuHa, Tupo3uHa. OnTudeckast U3oMepus Ha nmpumepe adanuHa. CrocoOs
MOJyYeHUSI aMUHOKHUCIIOT: B3aHMMOJCHCTBHE a-XJOPKapOOHOBBIX KHUCIOT C
aMMMaKOM; TUJPOJIN3 OEIIKOB.
AM@oTepHble CBONCTBa AaMHHOKHUCIIOT: B3aUMOJIEHCTBHE C KHUCIOTAaMU U
OCHOBAaHMSIMH, O0Opa3oBaHWE BHYTPEHHEW COJIM. 3aBUCUMOCTh HOHU3AIHH
AMUHOKHUCIIOTBI OT XapakTtepa cpensl. OOpaszoBanue mnenTtuaoB. llenTumnas
(amuHAsT) CBSI3b.

benku kak BBICOKOMOJEKYJSIpHbIC BemiecTBa. [lepBuuHas, BTOpUYHAs W
TPETUYHAsI CTPYKTypa 6enkoB. ['moOymsipabie u Gubpwsipabie 0enku. ['uaponus
U JeHaTypauusa OenkoB (oOpaTtuMmas u HeoOpaTumasi). LIBeTHble peakiuu OeNKoB:
KCaHTONPOTEMHOBAsi, OWypeToBas, C aleraToM CcBHHIA. Poib OenkoB B
KHU3HECSATSIIbHOCTH.

26. I'erepounkinnyeckue coegnHenns. HyKiienHOBbIE KHCIOThI

CrpoeHue mnupuIvHa U NUpposia (apomMaTUYHOCTh). Dusnueckue CBONCTBA
NUpUANHA U nupposa. XUMUYECKUE CBOWCTBA NMUPUAMHA: OCHOBHBIE CBOWCTBA,
HUTPOBaHHE, TUApUpoBaHue (oOpa3zoBanue murnepuanHa). CpaBHEHHE KHUCIOTHO-
OCHOBHBIX CBOMCTB MUppoJia co cBoiicTBamu mupuauHa. OOpa3zoBaHHE MUPPOII-
KaJIus.

Crpoenne nupumuauHa MU nypuHa. CTpOEHHE HYKJIEHMHOBBIX OCHOBaHUI
(UMTO3UH, Yypalui, TUMHH, aJ€HUH, TyaHUH). TayToMepusi HYKJIEHHOBBIX
OCHOBAHHUU.
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27. CUHTETHYCCKHE BBICOKOMOJICKY/ISIPHBIC BEIIIECTBA

OcHoBHble moHATHS xuMuH BMC: MOHOMEp, CTPYKTYpHOE 3BEHO, CTCICHBb
MOJIMMEPHU3AINKM, CPEAHSAS OTHOCHUTEIbHAs MOJICKYJIsApHas Macca. Peakiuu
MOJIMMEPHU3AIMKN ¥ COITOIMMEPH3AIUH; TTOJMKOICHCAIIMK (TOMOIIOTMKOHACHCAINH
1 COTOJIMKOHEHCAITUH).

Hatypanpnbiii  kaydyyk. CHHTETHYECKHME  KaydykH:  OyTaJUEHOBBIM,
JVBUHUJIOBBIN, OyTaJHeH-CTUPOJIbHBINA, XJIOPONPEHOBbIM. CTpoeHHE BaKHEHIIMX
[OJIMMEPOB: MOJMATWIECHA, NOJUMIpONUiIeHa, (GeHol(opManbIeruIHON CMOJIBL,
MOJIMBUHWIXJIOPU/IA, TedIoHa, IIOJIUCTUPOJIA, IOJINMETUIIMETAKPUIIATA,
nosiBuHWIanerara. CHHTETUYECKHE BOJIOKHA: JIABCAH, KalpOH, aleTaTHOE
BOJIOKHO.



