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1. CTpoeHnue Bemecraa

Crpoenune atoma. CoctaB siep aroMoB. M3otonsl. Pacnpenenenne 3neKTpOHOB B aTOMAX.
XUMHUYECKHAM dJIEMEHT. [leprnoauueckuil 3aKOH U CTPYKTypa NEPUOJIUIECKON CUCTEMBIL. S-, p-
, d-DJIEMEHTHI.

[Ipoctoe BemiecTBO, CIOKHOE BEIIECTBO, cMech BemlecTB. [loHsTHE 00 ayuIOTPOMHBIX
Moaudukanusx. OTHOCUTENbHAS aTOMHAs Macca, OTHOCUTEIbHAsh MOJIEKYJIsipHas macca.
3aKkOH COXpaHEHHMs Macchbl. MoJib — €IMHMIA KOJMYECTBA BellecTBa. MoJisipHas Mmacca.
3akoH ABOraJipo W €ro cleACTBUS. BUIbl XUMHUYECKUX CBSI3€H. OIJIEKTPOOTPULATEIBHOCTD
XUMUYECKUX dJeMeHToB. OOpa3oBaHHWE KOBAJCHTHOW TOJAPHOW W HEMOJSPHOU CBS3H.
JlnuHa u 3Heprus cBs3u. OOpa3zoBaHUWE MOHHOWM CBsA3M. Metaimyeckas cBsi3b. BemniecTa
MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHMS. THIBl KPUCTALIMYECKUX PEIIETOK.
BonoponHast cBA3b. BAJIEHTHOCTB M CTENEHb OKUCIICHNUS.

2. XuMH4YeCKHe peaKkuuu

SABnenus puznueckue n xumuueckue. Knaccudukanus peakuuil: COeIUHEHUs, pa3IoKeHus,
3aMelleHusi, oOMmeHa.  OKHUCIHMTEIbHO-BOCCTAHOBUTENbHBIE  PEaKUWH,  BaKHEHIIHE
OKHUCJIUTENIA U BOCCTAHOBUTENH. DJIEKTPOJIM3 C UHEPTHBIMU JJIEKTPOAAMH PACILIABOB COJIEH
U OKCHJIOB; PaCTBOPOB COJIEH.

CKopoCTh XUMHYECKUX PEAKIUi W €€ 3aBUCHUMOCTh OT pa3iauvHbIX (pakTopoB. KoHcTanTa
CKOPOCTH XMMHUUYECKHUX peakuuil. Karanus.

Ternobie 2 (HEKTh XUMUYECKUX peakiuil. Peakiinm 5K30- ¥ S9HIOTEPMUUYECKHE.

O6paTuMOCTh peakiuii. XMMUYECKOE€ PaBHOBECHUE M YCJIOBHS €ro cMelleHus (mpuHiui Jle
[llaTense).

3. PacTBOpBI

PacTBOpUMOCTh BEIIECTB, 3aBUCUMOCTh PACTBOPUMOCTU BEIIECTB OT HUX MPUPOABI, OT
TeMmreparypbl W JaBiieHus. Tumbel pacTBOpoB (ra3oo0pa3Hble, >KUJKHE, TBEPIbIC).
BripakeHue coctaBa pacTBopa (MaccoBast 10Jisl, 00beMHast 10151, MOJISIpHasi KOHUEHTPALIHS).

[TpencraBieHne o KOJUIOMIHBIX pacTBOpax. 3HAUEHHUE PACTBOPOB B METUIIMHE U OMOJIOTHH, B
OBITY.

Onexrponautnueckas aucconuanus. Crenenb auccoumanuu. CunpHele U ciaOble
AIEKTPOJIUTHL. IOHHBIE ypaBHEHUSI pEaKLIU.

4. OCHOBHBIE KJIACCHI HEOPTraAaHMYECKUX COeTUHEHN I

Oxcupl, KUCIOThI, OCHOBaHMSI, CONU (KJacCU(pUKaIusi, HOMEHKIIATypa, CIOCOObI OTyYeHUs
u cBoiicTBa). MOHHBIN ruapoan3: TUAPOJIN3 IO KATHOHY (COJIH AIFOMUHUS,



&Kenesza, XpoMa, MeJld, [IMHKA, aMMOHUS U Ap.); TUAPOJIN3 IO aHUOHY (CYyIbPUTHI, CYIbPUIbI,
KapOoHaThl, ¢ocdarsl, aneraTsl, CHIMKATBl U Ap.). HeoOpaTumsiil ruaponus (Ha mpumepe
cynbhuaa aTtOMUHNSA).

AMQOTEpHOCTh HA TIPUMEPE COSAMHEHUN Oepuiuns, IWHKA, 0JIOBAa, CBUHIIA, ATIOMUHUSA,
xpoma(Ill), cypemei(I1D). IIpencraBnenus 06 06pa3oBaHUM THAPOKCOKOMILICKCOB.

S. Boaopoa u ero coefuHeHUs

Bonopon, ero ¢pusznueckue cBoiicTBa. XMMUYECKHE CBOMCTBA BOJOPOAA: B3aMMOJEICTBUE C
METaUlaMH W HEMETAJJIJaMU; BOCCTAHOBJIEHWE METAJUIOB M3 OKCHUJOB. JlabopaTopHble u
MPOMBIILICHHBIE CIIOCOOBI MOTy4YeHUs BoJopoa. [[pumenenue Bogopoaa.

Bona. Ctpoenue mosekynbl. dusnueckue U XUMUYECKHE CBOMCTBa (B3aMMOJCHCTBUE C
MeTaJIaMH TPU PA3JIMYHbBIX YCIOBUSX; JIEKTPOJIN3; 00pa30BaHUE KPUCTAJUIOTHAPATOB).

[IpencraBnenue o runpuaax. Bzaumonencreue TuipuI0B ¢ BOJIOM.

CocTaB neTyyux COeAMHEHU BOJOPOJa C HeMeTaiaMu (IubopaH, cuial, pochun, apcuH,
CEJIEHOBOOPO/, TEILTYPOBOJIOPONT).

6. I'ayioreHbI ¥ UX COCTUHECHUSA
Oo6mas xapakrepuctuka VIIA rpynmsl nepuoandeckoi CUCTEMBI.

X70p, CTPOCHUE MOJIEKYJIbI, (PU3NYECKHE U XUMUUYECKHE CBOMCTBA (peakluu ¢ MeTallJlaMUu U
HEMEeTaJUIaMH; BOJOW; pacTBOpamMH IIeNoYeil; OpoMuIaMd U HOAUIAMU METaIoB, C
JIPYTUMU CIIO’KHBIMHU BEIIIECTBAMHU C BOCCTAHOBUTEIHHBIMH CBOMcCTBaMHM). JlabopaTopHbie u
MIPOMBIIIUICHHBIE CITIOCOOBI MOTYUYEHUS XII0Pa.

XJIOpOBOAOPO, CTPOEHUE MOJIEKYJIbl. PU3NUECKUE CBOMCTBA XJIOPOBOAOPOAA. XUMHUYECKUE
CBOMCTBA XJIOPOBOJIOPOJA U €r0 BOJAHOTO pacTBOPA (COISHON KHUCIIOTHI): B3aUMOJCICTBUE C
METaJUIAaMH,  OCHOBHBIMH  OKCHJAMH, OCHOBAHUSIMH, COJIAIMH,  BEHIECTBAMHU  C
OKUCIIUTEIIbHBIMU CBOMCTBaMH. JlabopaTopHble W NPOMBIIIJICHHBIE CIOCOOBI TOJYYEHUS
xjopoBogopoaa. CpaBHeHHE XJIOpOBOAOpoaa ¢ (PTopoBogOpOAOM, OpPOMOBOAOPOIAOM H
MOJ0BOI0POA0M. KauecTBEHHBIE pEaKIui HAaTaJIOT€HUI-UOHBI.

KI/ICJIOpO)ICOJIep)KaH.II/Ie COCAMHCHUA XJIOpa: OKCHUAbI XJIOPA, XJIOPHOBATUCTAA KHCJIOTA U €C
COJIM THIIOXJIOPHUTLBI; XJIOpUCTAad KHUCJIIOTa W XJIOPUTBI; XJOPHOBATasd KHUCIIOTAa W XJIOPAaThI,
XJIOpHasd KUCJI0Ta U MEPXJIOPaThI.

7. daementsl VIA rpynnbi

O61mmas xapakrepuctiuka VIA rpynmnsl nepuoanuecKoi CUCTEMBI.

KI/ICJIOpOI[, €ro (1)I/ISI/I‘ICCKI/IC CBOMCTBA. XMMHUYECKHUE CBOMCTBA KHucJjoponaa: B3aMMOJICHCTBHUE
C METallllaMM MW HEMCTaJlJIaMH. FOpCHI/Ie. .Ha60paTOprI€ U IIPOMBIIIJIICHHEBIC CITOCOOBI
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nosyueHus: kucinopoga. CpaBHeHHE (PU3MYECKUX U XUMHUYECKHX CBOMCTB KHUCIOpOJa H
030Ha. XMMHUYECKHE CBOMCTBA IEPOKCUIA BOAOPOAA.

AnnorpormHbie MogudUKaIu cepbl. U3NUEecKue U XUMUYECKHE CBOMCTBA CEePhI (PEaKIuu ¢
MeTaJlJIaMH; C TaJIoTeHaMH, KUCIOPO0oM, (pochopom U yriaepoaoM; OTHOIICHHE K KHUCIOTaM;
JTUCIIPONIOPIIMOHUPOBAHUE B PACTBOPE LIEIOYH).

CepoBoniopo/, ero ¢pu3nueckue cBoicTBa. XMMUYECKHE CBOMCTBA CEPOBOIOPO/Ia KaK ciaboi
KHUCIIOTBl M BOccTaHOBUTENs. KadecTBeHHasi peakiusi Ha CEPOBOJOPOI U CYIb(UI-UOHBI.
[Toyuyenue cepoBogopoa.

Oxcunbl cepbl. OKUCIUTENBHO-BOCCTAHOBUTENbHAS JTBOMCTBEHHOCTh Okcuna cepbi(IV) u
CYJIb(UTOB.

CepHas kuciioTa, ee (pu3nuecKkrue CBOMCTBA. XMMHUYECKHE CBOWMCTBA CEPHOM KHMCIIOTHI Kak
CUJILHOM KHCJIOTHI M OKHCIHUTENs. OCOOCHHOCTH B3aUMOJICUCTBUS CEPHOM KHCIOTHI €
MeTajulaMyd. XUMHUYECKUE OCHOBBI MTOTYUYEHUS CEPHOM KUCIOTHI. CONM CEpHOUW KHUCIOTHI U
ux cBoiicTBa. KauecTBeHHas peakuus Ha Cyiab(paT-uoH.

[IpencraBiieHns 0 KUCTOPOACOAEPKAMNX COCTUHEHHSIX CEJIEHA U TEJLTypa.
8. DuemenTnl VA rpynnsi
OO61mas xapakrepucTiuka VA rpymnibl NEPUOJUIECKON CUCTEMBI.

A30T, CTpoeHHE MOJIEKYJbl, (U3HUECKHE CBOMCTBA. XHMHUYECKHME CBOMCTBAa a30Ta:
B3aUMOJICHCTBHUE C METAJUIAMU U HEMETAJUIAMU.

AMMHaK U HUTpUAbl MeTAIOB. CTPOEHME MOJIEKYJIbI amMMmuaka. (DHU3MYECKHe CBOMCTBA
aMMHaka. XUMHUYECKHE CBOMCTBa aMMHaka Kak cJIaboro OCHOBAHMS W BOCCTAHOBUTEIIS.
XHWMUYECKHE OCHOBBI TONydeHHs ammuaka. CBoicTBa cojieii aMMOHHUS (pEakIHH CO
1IEJI0YaMHU, PEaKIUU PA3JIOKEHUS).

CpoiictBa okcuga azora(ll): peakmus ¢ xuciopomoMm. CpolictBa okcuaa azota(IV):
PacTBOPEHHME B BOJIC B MPUCYTCTBUU KHUCIOPOAA; TUCTIPOTIOPITMOHUPOBAHHE.

A30THast KHCJIO0Ta, €€ (PU3NIECKUE CBOMCTBA. XMMHUYCCKUE CBOMCTBA a30THOM KHCIOTHI KaK
CUJIbHOM KHCJIOTBI W OKHUCJIUTENS, pPa3JIoKEHUE a30THOM KUCIOThL. (OcoOEHHOCTH
B3aUMOJICMCTBUS a30THOW KUCIIOTHI C METaJlIaMi. XUMUYECKAE OCHOBBI MOJIYUYEHUS a30THOU
KUCJIOThI. Tepmuueckoe pasznoxkeHue HUTpaTtoB. KauecTBeHHast peakiuysi HAa HUTPAT-UOH.

Annorponsble Mogupukanuun gocdopa. Puznueckue U XUMHUUYECKHE CBOMCTBa (ocdopa:
B3aMMOJICCTBHE ¢ MeTalIaMu 1 HeMeTaamu. [lomydenne dhocdopa.

Oxcung  ¢ocdopa(V), ero ¢usznyeckue CBONCTBA. XUMHYECKHE CBOMCTBA OKCHJA
dochopa(V): B3auMOACUCTBHE C BOJOH, OCHOBAaHUSAMH W OCHOBHBIMH OKCHJIAMH,
BOJIOOTHUMarOIKE cBorcTBa. DochopHbie KHUCIOTH (MeTadocdopnas, oprodocdopHas,



nudocdopHasi), ux B3auMonpeBpainieHus. CBoiicTBa opTohocPopHO KUCIOTH KaK cliaboi
kucnotel. Optodocdater, ruapooptodocdatsl, auruapooprodocdarel. KauecTBenHas
peaknus Ha opTodochar-noH.

IIpencraBieHnst O KMCIOPOACOAEPKAIIMX COCTUHEHHUSIX MBIIIbSAKA, CypbMbl U BUCMYTA.
9. daementbl IVA rpynmnsi
Obmas xapakrepuctuka [VA rpynmbl nepuoindeckoi CUCTEMBI.

VYrnepon, ero amnoTporHble MOAU(UKALMU: CTpOeHHE anmasza U rpadura. dusmdeckue
CBOIiCTBa anmMasa u rpadurta. XUMHUECKHUE CBOICTBA YIJIEpOJa: B3aUMOACHCTBHE MPOCTOTO
BEIIECTBA C METa/VlaMH M HEMETaJUlaMH, BOCCTAHOBJIEHHE METAJJIOB W3 HMX OKCHIOB.
['uaponu3 kapOuaa Kaablys U KapOouaa alFOMUHMUS.

Oxkcunpl  yriaepoga, CTpOEHHE MOJIEKYJ, (u3udeckue CcBoHcTBa. OKHUCIUTENBHO-
BOCCTAaHOBUTEJIbHAS JABOMCTBEHHOCTh okcuaa yriepona(ll): BoccraHoBieHHE METaLIOB M3
UX OKCHJIOB, OKHCIIeHHE KuciopoaoM. O6pazoanue okcuaa yraepoaa(ll). CroiictBa okcuia
yraepona(IV): peakuuu ¢ MarHbem; yriepojoM; THUIOXJIOpUTOM Kanblus. CBoilcTBa
YTOJBHOM KHUCJIOTHI M €€ cosieil. B3aumomnpeBpaiieHue kapOOHATOB U THAPOKApOOHATOB.
Paznoxenue rupokapOOHATOB U HEPACTBOPUMBIX KapOoHaToB. KauecTBeHHast peakius Ha
KapOOHAT-HUOH.

dusznyeckue M XHUMHYECKHE CBOMCTBA KpeMHus, okcuga kpemHusi(IV); kpemHueBoit
KHUCJIOTBI U CUJIMKATOB.

[Ipuponnble coeauHEHHs yriepofa W KpemHusA. lIpuMeHeHue COeIMHEHMHN Yriepoaa M
KPEMHHUSL.

10. O01mas xapakTepuCcTUKA METAJLJIOB

[TomoxeHne MeTauioB B Tmepuoauydeckord cucreme. Dusznueckne CBOMCTBA METAaJUIOB.
CmnaBpl. OOmue crmocoObl TOJNYYCHHS METAIOB. XWUMHYECKHE CBOMCTBA METAJUIOB.
DNEeKTPOXMMHUYECKUI Pl HANIPsKEeHU MeTauioB. Koppo3ust MmeTasmios.

11. CoiictBa MmeTas10B IA u IIA rpynn
O6mmas xapakrepuctuka [A u [IA rpymnn nepuoInyecKoi CUCTEMBI.

[Ipuponubie coenuHeHus HaTpus W Kaius. llonydeHue Hatpusi W Kanusa. XUMHUYECKHE
CBOMCTBA IIEJIIOYHBIX METAJUIOB: PEAKIMUA C BOAOPOJOM, KHCIOPOJOM, TaJIOT€HAMHU, CEPOH,
BoJ10M. [losrydueHre OKCUI0B U TUAPOKCUIOB HATPUS U Kanud. Peakuus nepokcuia HaTpus C
YIJIEKUCTBIM Ta3oM. [IpumMeHeHune coeauHeHUN HaTpus W Kaiaus. Menuko-OMoJIOrH4ecKoe
3HAYCHUE COCIUHEHNN HATPUS U KAJIHS.

HpPIpOI[HBIC COCAMHCHHA MarHuvsa M KaJlbIIUsl. XHUMHYECKHE CBOMCTBA 6€pI/IHHI/I$I, Marauysa "
IICJI0YHO-3€MCIIbHBIX MCTAJJIOB: pC€aKIM C KUCJIOpOJOM, BOJOPOAOM, a30TOM, I'aJIOTCHAMMU,



cepou, BoaoW. BoccTaHOBIIEHHE METANIOB U3 UX OKCUAOB C MOMOIIBI0 MATHUS U KAJIBIIUA.
CaoiicTBa coequHenuil MmetamioB IIA rpymiebl.

KecTkocTh BOJBI U CITOCOOBI e¢ YCTPAHCHUAI. HpI/IMeHeHI/Ie COCI[I/IHCHI/Iﬁ MarauvAa 1M KaJIbI Y.
MCI[I/IKO-6I/IOJ'IOFI/I‘{€CKO€ 3HA4YCHUC COGI[I/IHCHI/Iﬁ Maraus 1M KaJdbIu:.

12. CBoiicTBa AJTIOMUHUSA

[Ipuponubie coeauHeHus amoMuHusA. CBOHCTBA MPOCTOTO BEIIECTBA: PEAKIMHU C
KHCJIOPOJIOM, TAJIOTEHAMU, CEPOM, YTIECPOAOM, IIeT0o4aMu U KuciaotaMu. CBOMCTBA OKCUA U
TUAPOKCHIA ATFOMUHMS: OTHOIICHHE K KHCJIOTaM U mejgodyaMm. OOpa3oBaHHUE alllOMHUHATOB
MpY CIUIABJICHUM W THUIPOKCOKOMILIEKCA B BOJHOW cpenae. IIpuMeHeHne aatOMUHUS U €ro
COCJIMHCHUH.

13. CBoiicTBa *KeJjie3a U HEKOTOPbIX d-3JIEMEHTOB

[Ipupoausie coenuuenus xene3a. CBOMCTBA MPOCTOTO BEIIECTBA: PEAKIIMU C KUCIOPOJIOM,
rajoreHamM, CepoH, TMapaMu BOJIbl; OTHOIIEHHUE JKeje3a K  pa30aBlIICHHBIM U
KOHIICHTPUPOBAHHBIM pacTBOpaM KuCIOT. PrkaBnenue jxenme3a. CBOWCTBA OKCHIOB U
ruapokcusoB  ckeneza(ll), (II) B cpaBuenun. Oxucnenue coenuuenunt xenesa(ll)
KHCIIOPOJIOM, TIEPOKCHJIOM BOJIOpOJa W JIp. OKUCIUTEISIMH. KadecTBEHHBIE peakIuy Ha
monsl Fe’™ m Fe'" (¢ rekcaumaHodeppaTaMu Kaums, pOJAHUIOM Kaius). Memuko-
OMOJIOTHYECKOE 3HAYCHUE COCTMHCHUN JKene3a.

[IpencraBnenne o CBOMCTBAaX Xpoma, MeJIv, IMHKA, cepedpa U UX COSAUHEHUM.
14. BeegeHue B OpraHM4ecKyr0 XuMHUI0

[TonoxxeHus: TEOpUU CTPOEHUS OopraHuyeckux coeauHeHui (A.M. byTiepoB), ee pa3BUTHE.
M3omMepusi CTpyKTypHas UM TOPOCTPAaHCTBEHHas (reoMeTpuYeckas U ONTHYEcKas).
['omonornueckne psAnpl. OJIEKTPOHHAS NPUPOJAa XUMHUYECKHMX CBSI3€M B MOJIEKyJax
OpraHuYecKux coeAuHeHu. Tunbl THOPUAU3ALMM JIIEKTPOHHBIX OpOUTanei aroma
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yriaeposa: sp'—; sp’—; sp. IIpHHITUITEI HOMEHKIIATYPbI OPTAHUYECKUX COCIMHEHHIA.

Tunel peakuui: 3aMENICHUs, MPUCOCIWHEHHMs, OTIIEIUIEHUS  (SIMMUHUPOBAHMS),
uzoMepuzanuu. IlpencraBieHuss O MeXaHM3MaxX peakiuii B OPraHMYECKOW XHMUHU.
['omonuTnueckuii 51 reTepOIUTHIECKUI pa3peIB KOBAJICHTHOU CBS3U.
CBoOonHOpaavKadbHbIe U MOHHBIE peakinu. Hykineopuisl u anekTpodusl.

B3auMHOe BIMSHHE aTOMOB B MOJIEKYJIaX OPTaHUYECKHX BEIIECTB: WHIYKTUBHBIN U
ME30MEepHBIN 3PP EKTHI.

15. AakaHbl

Knaccudukanus yriaesoaoponos. [IpupogHsie HCTOYHUKHN YTIIEBOJOPOIOB.
["oMonorudeckuit psii ankaHoB (Ha3BaHUs alKaHOB U paaukaioB Ci—Cio; U30MPOIN).



Oo6mast popmMysta amkaHoOB. DIEKTPOHHOE CTPOCHHE MOJIEKYJIbl METaHa.

[lomyyenne  ankaHoB:  TuUApoJW3  KapOuaa — allOMMHHSA, CcHHTe3  Bropia,
NeKapOOKCUIMPOBAHUE COJIEW KapOOHOBBIX KUCIIOT, THAPUPOBAHNE ATTKEHOB.

Pusnyeckue CBOMCTBa AJIKaHOB. XHUMHUYECKHE CBONCTBA AJIKaHOB:
CBOOOHOPAIUKAIIBHOE 3aMeIlCHHE, JNETUIPUPOBAHMUE, JETUIPOLMKIIN3ALINS
(apomaTu3anus), KpeKUHT (MMPOJIU3), U30MEPHU3aLNsl, HUTPOBAHUE.

MexaHu3M peakiuii paiuKalbHOr0 3aMEICHHs Ha TPUMEpPE MEeTaHa U IIpoIaHa.

OxucieHne ankaHoB: 0Opa30BaHUE TNEPEKUCHBIX COEAMHEHUH, KaTaIUTHUYECKOE
okuciieHue (oOpa3oBaHMEe U3 METaHa MeTaHojJa M (QopMmanbleruna), TOpEeHue.
[Ipumenenue ankanoB. KonBepcus meraHa.

16. HenacobllieHHbIE YIJIEBOAOPOAbI

['omonoruueckuit psin ankeHoB. OOmas QgopMyna ajakeHOB. DJEKTPOHHOE CTPOCHUE
MOJIEKYJIbI 3TUJICHA: T—CBS3b; ABOITHAS CBS3b.

CrocoObl TOJIy4eHMs] QJIKEHOB: JAETUApATALMS CHOUPTOB; JErHAPOTATIOT€HUPOBAHUE
rajioreHaJkaHoB  (mpaBwjio  3aiflieBa);  JEraJIOrTCHUPOBAHHUE  JAUTaJOrE€HAJKAaHOB;
JNEruIpUPOBAHKE AJIKAHOB.

DU3UYECKUE CBOMCTBA AJIKEHOB. XHWMHUYECKHME CBOMCTBA aJIKEHOB: IIPUCOEAUHEHHE
raJloreHOB,  TaJOreHOBOJOPOJIOB,  BOJALI  (rumpartanus). MeXxaHu3M  peakiui
anekTpounbHoro  mpucoenunenus. llpaBuno  MapkoBaukoBa. Ilpucoenunenue
Bojiopoaa. OKHCIIEHME aJIKEHOB TI€pMAaHTaHATOM Kajiusl B HEUTpaJbHON cpene
(oOpazoBanue auONOB) M B KucCIOM cpeae. OOpa3oBaHHME OKCHJIa OSTHIICHA, €r0
B3aMMO/ICCTBHE C BOJIOM.

[Tomumepuzanud. [lonndTUIEH U NOJIUIPONUIIEH.

["'omosorudeckuii psii aTKMHOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJIbl alleTUJICHA: TPOHUHAs
CBSI3b.

CrnocoObl  TOYyYeHMs]  AJKWUHOB:  JICTUJPOTATIOTCHUPOBAHUE  JIUTAJIOTCHAIKAHOB;
JNETUAPUPOBAHUE aAJKCHOB, B3aWMOJIEHCTBUE alETWICHHUIOB C TaJloreHaJKaHAMU.
[Tonydenue areTusaeHa U3 METaHa U U3 KapOua KaJbIus.

DOU3UYECKME CBOMCTBA QJIKMHOB. XHMMHUYECKHME CBOMCTBA QJKWHOB: PEAKIUHU
AeKTpodUuiIbHOrO mnpucoeauHeHuss. (OCOOEHHOCTH THUapaTalliyd aleTWIeHa W €ro
rOMOJIOTOB. ['MapUpOBaHWE QJIKWHOB, B3aMMOJECUCTBUE AaJKWHOB C OCHOBaHUSIMU
(aMMHUaUHBIM PACTBOPOM OKCHja cepedpa, aMHJAOM HaTpHsi), OKUCJIEHHUE aJIKHHOB.
CBoiicTBa alETUJIEHA: OKHUCJIEHHE IEPMAaHraHATOM Kalusl B HEWUTPAIbHOM U KHUCIIOU
cpenax; IMMEpU3alus U TPUMEpPU3aLHUs.



Ankaauensl. Buapl ankanneHoB (CONPSKEHHbIC, U30JUPOBAHHBIE U KyMYJIHPOBAHHBIC
nBoitHbIe cBsi3n). [lomydenne OyTammeHa W3 3TaHOJAa W OyTaHA; MOJYyYCHHE H3OIpPEHA.
[TosyyeHne ankaaneHoB JETUAPOraJOreHUPOBAHUEM IUTAIOTCHAIKAHOB.

@OuU3nYCeCKUe CBOMCTBA AIKAAUCHOB. XHMMHUYCCKHE CBOMCTBA alKagueHoB: 1,2— u 1,4—
MPUCOEIMHEHNE; TToMMepu3anus. HaTypallbHbIN U CHHTETUYECKUM KayUyKH.

IIpuMeHeHre HEHACBIIEHHBIX YIVIEBOJOPOIOB.
17. IlukJan4yecKkue yriaeBoa0poabl

PasHoBUAHOCTH KapOOIMKIMYECKUX YTIEBOAOPOMOB: HACHIIICHHBIC (IIMKJIOATKAHBI),
HEHACHIIIEHHbIE (IIUKIOATKEHBI U ITUKIIOAIKAUCHBI), apoMaTUYecKue (apeHbl).

Crpoenue nukioankadHoB. CriocoObl MOTyYEHUs [UKIOATKAHOB: THAPUPOBaHUE OEH30I1a,
JIerajlOreHUPOBAHUE JTUTAJIOTCHIPOU3BOAHBIX, MUPOJIU3 COJIeH AUKAPOOHOBBIX KHCIOT.
Xummnyeckue cBoricTBa MalblXx (C3—Cs) IIUKIIOB: MPUCOEAMHEHHE BOAOPOA, TaJOTE€HOB,
rajlor€HOBOI0pO10B; U HOpMalbHBIX (Cs—Cs) IMKIIOB: peakuyu cBOOOIHOPAAUKAIBLHOIO
3aMEUICHHUs: TAIOTEHUPOBAaHUE, HUTPOBAHHUE.

ApomaThueckue yrieBoAOpoOJibl (apeHbl). DIEKTPOHHOE CTPOEHHUE MOJEKYJbl OeH30Ia.
KonaencupoBaHHble apOMaTUYECKHME CHUCTEMBI: HaTalWH, aHTpaleH, (EeHaAHTPEH.
I"'omosoru 6eH30:1a (TOMYOJ, KCHIIOBI, STUIOEH30J1, KyMOJ).

CnocoObl mosydyeHuss OeH3oJa U €ro TOMOJIOTOB: JETUAPUPOBAHUE IUKIOAIKAHOB,
JIErUIPOLMKIN3alMs aJIKaHOB, AIKWJIMPOBAaHUE O€H30Ja aJKEHAMHU U rajoreHalKaHaMU;
Moaudukanus cuaTe3a Bropiia, Tpumepu3anys aneTusiaeHa.

DU3NYECKUE CBOWCTBA APOMATUYECKUX YIJIEBOJOPOJOB. XHMHUYECKHE CBOMCTBA
apoMaTUYECKUX YIJIEBOJIOPOJIOB: peakuuu ANEKTPOPHIBLHOTO 3aMenIeHus
(ramoreHupoBaHUE,  HHUTPOBAHWE), PEAKIMH  MPUCOCNWHEHUS  (THAPUPOBAHHUE,
XJIOpUpoBaHue). MexaHu3M peaxkiuii JIeKTpoPuiIbLHOTO 3aMeleHus. OpueHTUpyloiee
NeCTBUE 3aMeCTUTENeH B OCH30JbHOM KOJIbIle: opueHTaHThl | (ankui, rajgoren, —NH,—
OH) u I pona (—CF3, -NO,, -CH=0, -COOR)).

Oco0eHHOCTH peakIMii TOMOJIOTOB O€H30J1a: PEAKIUU 3aMEUICHUsl MO0 AJIKUIbHOMY
3aMECTHUTEINII0, OKHUCIEHHWEM TNepMaHraHatoM Kanus (oOpa3oBaHue O€H30HHOW U
TepedTaneBoil KUcior).

18. CniupTsl M mpocThie 3GuUpbI

OyHKIIMOHAIBHAS Tpynna cnupToB. Kiaccudukarus CiupToB MO0 YUCITY THAPOKCUIBHBIX
IpyNI: OJHOATOMHbBIC, IBYXaTOMHbIE (3TUJICHTIUKOIb U JIP.), TPEXaTOMHBbIE (TJIULEPUH U
ap.), MHoroatoMHele (copbut u gap.). Kiaccupukauus cnuproB Mo XapaxTepy
YTIEBOAOPOJHBIX  PAJAMKAJIOB: TMpeeibHble  (TOMOJIOTMYECKUN  psAll  METaHoJja),
HeTpeebHbIe (AUTUIOBBIN CIIUPT U Ap.), apoMaTHiecKkue (OCH3UIOBBIM CIUPT U JIP.).



HpCI[CTaBJ'ICHI/ISI O €HOJaX M KETO-CHOJbHOM TayTOMCPHHU. CHI/IprI IICPBUYHBIC,
BTOPHUYHBIC, TPDCTUYHBIC.

Croco0Obl TIOJIy4eHHSI CHUPTOB: THUAPOJU3 TaJOTCHAIKAHOB, THIpaTaIlus aJIKEHOB,
BOCCTAHOBJICHUE aJbJETUJA0B U KETOHOB, OKUCJIEHUE alIKeHOB (00pa30oBaHUE TIIUKOJEH),
Opo’keHHWEM TIJIIOKO3bI M U3 TrajoreHaqkaHoB. IlomydeHune MeTaHona W3 OKCHIA
yrinepoaa(ll) u Bogopona.

DNEeKTPOHHOE CTpPOCHHE MOJeKya crnuptoB. (OOpa3oBaHHe BOJOPOIHOM  CBSI3U.
Dur3NUECKUE CBOMCTBA CIIUPTOB.

XUMHUECKUE CBOWCTBA CHHUPTOB. KHCIOTHBIE CBOWCTBA CHHPTOB: B3aUMOACWUCTBUE C
MIEJIOYHBIMU ~ METAJUIaMU; TUAPONM3 ankorojsitoB. HykneopunbHOe 3ameleHue:
B3aUMOJIEMCTBHE C TaJOT€HOBOJOPOIaMH (MEXaHU3M peaklnn). BHyTpuMonekyspHas 1
MEXMOJIEKyJIsipHas nerujparanus. OO0pa3oBaHue CI0XKHBIX 3(UPOB C OPraHUYECKUMU U
HEOpPraHWYEeCKUMHU KucioTamu. JlerunpupoBanue couproB. CpaBHeHHE JeMCTBUS
OKHCIIUTEJIeH Ha TMepBUYHBbIE, BTOPUYHBIE M TPETHUYHbIE CHOUPTHL. Peakius
JeruipaTaluu—IerupupoBaHus 3TaHoIa (oJly4eHre OyTaJueHa).

OCOOCHHOCTH XUMHUYECKHX CBOWCTB MHOTOATOMHBIX CIUPTOB  (3THJICHTJIMKOJIb,
JIMIEPUH):  KOMIUIeKcooOpa3zoBanue (¢ ruapokcugom  meau(ll)); oOpasoBanue
TPUHUTpATA rHIepruHa. [IpumMenenne cnupToB.

Crpoenune mnpocteix d¢pupoB. Ilomydenune mpocThiXx 3SHUPOB: MEKMOJIEKYISIpHASL
JeTUipaTaIusl CIupTOB, B3aUMOJICUCTBUE AJIKOTOJIATOB C TAJIOTCHAIKAHMU.

19. ®enoanl

Crtpoenne 01HOATOMHBIX ((PeHOT, Kpe30JIbl) 1 MHOTOATOMHBIX (MTUPOKATEXUH, PE3OPIIHH,
TUAPOXUHOH, THUPOrajuion) (HEeHONOB. DIJIEKTPOHHOE CTPOCHHE MOJEKyJbl (eHoma.
[Tonyuenue denona (U3 xaopobeH30I1a).

duznueckne cBoicTBa (eHosia. XUMHUYECKHE CBOWCTBa (eHosa. KucmoTHbie CBOMCTBA
(deHosa: B3aMMOJIEUCTBHE CO WICJIOYHBIMA METANIaMU M IIeJ0YaMH; B3aUMOJEHCTBUE
(GEHONATOB € KHCJIOTaMH, C VYIVIEKUCIBIM Ta30oM B OJHOM pacTBope. Peakiumn
ANEKTPOUILHOTO  3aMelleHus: OpoMHpOBaHME W  HUTpoBaHue. [‘mapupoBaHue
apoMatuyeckoro kosblia. Ilonukonnencauusi ¢enona c¢ anpaerngamu. KauecTBeHHas
peakius Ha penossl ¢ xsopuaom xenesza(Ill).

20. Aanbaeruabl M KETOHBI

DJIEKTPOHHOE CTPOCHHE KapOOHUJIbHOW Tpynibl. ['oMosorudeckue psiibl ajibJACTUIOB U
KETOHOB. beH3anbaerun.

CniocoObl MmomyyeHus: albJIeTUI0B: OKUCICHUE (JIETUIPUPOBAHKE) NEPBUYHBIX CIIMPTOB,
rujipatanus aneTuieHa, KaTaIUTUYeCKoe OKHucieHHe 3TuieHa. CrocoObl ModyyeHus
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KCTOHOB:. OKHUCJICHHC (,Z[CFI/II[pI/IpOBaHI/IC) BTOPHUYHLBIX CIIMPTOB, THApaTallkiA I'OMOJIOI'OB
AlCTHIICHA, ITMPOJIN3 KAJIbIIUCBbIX coJien Kap6OHOBI>IX KHCJIOT.

dusnyeckre CBOMCTBA aJbACTHIOB M KETOHOB. XHMMHWYECKHE CBOMCTBA ajIbJACTHIOB:
BOCCTAaHOBJICHUE JI0 CIIUPTOB, OKUCICHHE J0 KHUCIOT WM COJEH KHUCIOT:  PEeaKkuusd
«cepebpsHoro 3epkajiay, ¢ ruapokcuaom Mmeau(ll) mpu marpeBanuu. ['aoreHupoBaHue
aIbJACTHUJOB W KETOHOB. MexXaHM3M peakiuid HYKJICOPUILHOTO MNPUCOCIUHCHUS:
MPUCOCIMHEHNE BOJIBI, CHUHMJIbHOM KHUCJIOTBHI, ruapocyiabdura HaTpus,
MarHMHOPTraHNYECKuX coequHeHu. [IprMeHeHue anpIeruioB U1 KETOHOB.

21. Kap6oHoBbIe KHCJOTHI M X (PYHKIHMOHAJIbHbIE IPOU3BOIHbIE

DJIEKTPOHHOE CTpPOCHHE KapOOKCuiabHON rpynmbl. CTpoeHHe KapOOHOBBIX KHCIIOT:
TOMOJIOTHYECKOTO psiia MypaBbUHOM KHUCJIOTHI (TpuBUalIbHbIe HazBaHUs KUCIOT Ci-C7);
JBYXOCHOBHBIX  KHCJIOT (IIaBeJIeBOM, MaJOHOBOH, SHTapHOM), aKpUJIOBOM,
METaKpPUIIOBOM, KPOTOHOBOW, BHUHUJIYKCYCHOW, JIMMOHHOM, MOJIOYHOM, TJIFOKOHOBOM,
OcH30MHOM, TepedTaeBOM, CATUIIMIIOBOM, alleTHIICATUIIMIIOBOM KUCIIOT.

CrocoObl  molydyeHHE KapOOHOBBIX KHCJIOT: OKHCJICHHE TEPBUYHBIX CHUPTOB H
aJNbJICTUIOB, THAPOJIU3 TMPOU3BOIAHBIX KapOOHOBBIX KHCJIOT, B3aWMOJICHCTBHE OKCHJA
yraepona(IV) ¢ maruuiiopraHiuyecKUMH COSIMHEHUSIMU, OKUCIIEHHE TOMOJIOTOB OeH30I1a
(nnms apomatuyeckux kuciaor). [lomyueHue MypaBbHUHOW KHCIOTHI B3aUMOJICHCTBHUEM
okcuna yriaepoma(ll) ¢ rumpokcuaoM HaATpUs M TMOCIEAyIomed 00paboTKOM cepHOi
KUCIO0TOU. llonmydeHue yKCyCHOM KHUCIOTHI B3aMMOJEMCTBUEM METAaHOJA C OKCUIOM
yraepoaa(Il).

®du3nveckre CBOMCTBA BAXKHEHIIINX KUCIOT. XMMUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT
Ha MOpUMEPEe YKCYCHOM KuCHOThl. OOIIMe peakluH, XapaKTEepHbIE sl KHUCIOT: C
METaJlJlaMH, OCHOBHBIMH OKCHIaMH, OCHOBAHHUSIMU, COJIAMH OoJiee ClIaObIX KHUCIIOT.
Mexanu3sM peakuuu dtepudukanuu. Peakinuum KapOOHOBBIX KHCJIOT C  XJIOPHUAOM

docdopa (I11).

Peakiuu KUCIOT 1O YIIIEBOJOPOTHOMY PAIUKAIy: MPUCOSAMHEHUE JIJIsT HEHACHIIIICHHBIX
KHCIIOT, 3aMEIICHHWE I HACBIIICHHBIX KHCJIOT (00pa3oBaHHWE XJIOPIIPOM3BOIHBIX
KapOOHOBBIX KUCJIOT).

Ctpoenne (GyHKIMOHATIBHBIX MPOW3BOAHBIX KApOOHOBBIX KHUCIOT: aAHTHIPHUIOB,
XJIOPAHTHUJIPUIOB, aMHUJOB, CIOXHBIX d3(upoB. HomeHkmaTypa ClIOXHBIX 3(HUPOB
(Ha3BaHUS KHCJIOTHBIX OCTaTKOB: (popMmar, aierar, MPOIHOHAT). [ MIpoJn3 CIIOKHBIX
a¢upoB. [lomyueHune aHTUAPUAOB B3aUMOJCUCTBHEM COJIEH KapOOHOBBIX KHCJIOT C
XJIOPAHTUJIPUIAMH, TIOJYYEHHE CIIOKHBIX A(UPOB B3aUMOJCHCTBHEM CIUPTOB C
XJOpaHTUAPUAAMA W aHruapuaamu. llonydyeHue aMugoB M HUTPWIOB JEHMCTBUEM
aMMHaKOM Ha KapOOHOBBIC KHCIOTHI C TMOCHeaylomend aeruaparauueit. ['maponus
HUTpUJIOB. [IpuMmeHeHne KapOOHOBBIX KHCJIOT, X COJIEH U CIIOKHBIX d(PUPOB.
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22. Kupsl

Crpoenue xupoB. KHCIOTBI, OCTATKU KOTOPBIX BXOAAT B COCTAB KMPOB: MaJbMUTHUHOBAS,
CTCapuHOBAasi, OJICMHOBAs, JIMHOJIEBAs, JIMHOJCHOBasA. (DU3MYECKUE CBOMCTBA JKUPOB.
[I{esT04HOM W KHCIOTHBIM TUAPOJIW3 KUPOB. [MApPUpOBaHUE JKHUPOB, COAEPKALIUX
OCTaTKM HEHACBIIIEHHBIX KHUCJIOT. lIpeBpamenns xupoB B opranmsMme. I[Ipumenenue
KUPOB, CHHTETUYECKHE MOIOIIIHE CPELICTBA.

23. YriaeBoasl

CrpoeHnue MoHOcaxapujoB (TJIIOK03a, (PpyKTO3a, rajakro3a, pubosa, J1e30KCUpH003a).
JIuneitnass u nukiaudyeckue (0- U —f) ¢GopMbl TOKO3bl. PU3HUECKUE UM XUMHUYECKHUE
CBOMCTBA TJIOKO3bI: OKHCIIEHHE [peakius «CepeOpsHOro 3epKajiay, C THAPOKCHIOM
Menu(Il) mpu HarpeBanuu |, BOCCTaHOBJICEHHE, OOPA30BaHUE KOMIIJIEKCHOTO COSUHEHUS C
ruapokcugom  menu(Il). Peakumm  OpokeHHMS:  CIMPTOBOTO,  MOJOYHOKHUCIIOTO,
MacasiHokucaoro. CtpoeHue aucaxapuoB (caxapo3a, MajbTo3a, Jakro3a). ['mapoinus
M CaxapuIoB.

Crpoenne aMWJIO3bl M aMUJIONEKTHMHA (Kpaxmama), JEKCTPUHOB, LEJUIHOIO3BL.
XVWMHUYECKHE CBOWMCTBA MOJMCAXAPUAOB: THAPOJIH3; 00OpazoBaHHE 3(PUPOB LEIUTIOIO3bI
(arretaTsl, HUTpaTHl). KauecTBeHHas peakiiisg Ha KpaxMai ¢ HOJOM.

CuHTe3 IOKO3bl M Kpaxmana B pacTeHusix. [IpeBpallleHusi yriieBoJIOB B OpraHU3ME.
[IprumeHenue yrieBoaoB.

24. AMUHBI

Crpoenune amuHoB. Knaccudukanusi aMMHOB: NEpPBUYHbIC, BTOPUYHBIE U TPETUUHBIE;
anudaTUyecKue U apoMatnyeckue. YeTBepTUYHbIE AMMOHUIMHBIE COJIU.

CnocoObl MOMy4YEeHUS] aMHUHOB: B3aWMOJICMCTBHE TaJON€HAJKAHOB C aMMHAKOM
(mepBUYHbIE aMUHBI) WM aMUHAMHU (BTOPUYHBIC, TPETUYHBIE aAMHUHBI W KATHOHBI
TETPaAaJKUIAMMOHUS); BOCCTAHOBJIEHUE HUTPOCOCAMHEHUH (IEPBUYHbBIC AMUHBI).

®dusznyeckrue CBOMCTBA aMHUHOB. XHMMHYECKHE CBOMCTBA aMHHOB: OCHOBHOCTh aMHUHOB
(peakiuu C KHUCJIOTaMH; C COJISIMH METaJJIOB, OO0pa3yloluX HEPaCTBOPUMbBIC
TUJIPOKCHUIBI). 3aBUCUMOCTh OCHOBHOCTH aMHUHOB OT MX CTpOeHMs. BzaummojeicTBue
CoJIeld aMHHOB CO TIeJIo4aMu. Peaknuu HyKI€O(PHIBHOTO 3aMeIeHUs: B3aUMOJICHCTBIE
aMHUHOB CO CIIOXKHBIMH 3HUpaMu, XJIOpPaHTHAPHUIAMH, aHruapuaamMu (oOpa3oBaHHE
amMuioB). OCOOCHHOCTH XUMUYECKUX CBOWCTB aHWIMHA (peakius ¢ OpOMHOHN BOJOMN).
I'openue amuHoB. [IpuMeHeHne aMUHOB.

25. AMuHOKHuCJI0THI. Beakn

AmuHokucnotel. OOmast  ¢dopmyna amuHokucior. HomeHknartypa, u3oMepus
aMUHOKUCTOT (0-, B-, Y-aMUHOKHUCIOTHI). CTpoeHuE aMUHOKHUCIIOT: TJIMIMHA, aJlaHWHA,
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BaJIMHA, TTyTAMUHOBOM KHCJIOTHI, IN3MHA, CEPUHA, ITUCTENHA, ()eHUIIATaHNHA, TUPO3HHA.
OnTtuyeckas wm3omepuss Ha mpumepe amaHnHa. CrnocoObl TONYYEHHS aMUHOKHCIIOT:
B3aUMO/ICUCTBUE 0-XJIOPKAPOOHOBBIX KUCIOT C aMMHUAKOM; TUAPOIIU3 OCIIKOB.

AmM@oTepHbIe CBOIICTBA aMUHOKHCIIOT: B3aMMOJCHCTBHE C KMCIOTaMU M OCHOBAaHUSIMH,
o0pa3oBaHHE BHYTPEHHEN COMM. 3aBUCUMOCTh HOHHU3AL[MM AMUHOKHUCIIOTHI OT Xapakrepa
cpeasl. OOpa3zoBanue nentuaoB. [lentuaHas (aMuiHast) CBS3b.

benku kak BBICOKOMOJICKYJISIpHBIC BellecTBa. llepBuuHasi, BTOpUYHAS M TpPETUUIHAS
cTpykTypa OenkoB. ['moOymspubie U GubOpuuIsipHble Oeaku. ['uaponn3 u JeHaTypaius
o0enkoB (oOpatumas u HeoOpatumasi). LIBeTHbIe peakiuu OEJIKOB: KCAaHTOIPOTEUHOBAS,
OuypeToBas, C alleTaToM CBHHIIA. Poiib 6ETKOB B KU3HEACITEIbHOCTH.

26. I'eTepouukiunyeckue coeqnuenusi. HykienHoBbie KHCJIOThI

Crtpoenue mupuanHa U TUPposia (apoMaTHYHOCTh). DU3HUecKre CBONCTBA MUPUIUHA U
nuppojia. XUMHYECKHME CBOMCTBAa MHUPHJIMHA: OCHOBHBIE CBOWMCTBA, HUTPOBAHUE,
ruipupoBaHue (oOpazoBanue nunepuarHa). CpaBHEHHUE KHUCIOTHO-OCHOBHBIX CBOMCTB
nupposia co cBoiicTBaMu nupuanHa. OOpa3oBaHUe MUPPOII-KAHS.

Crpoenue nupumujauHa U nypuHa. CTpoeHHE HYKIEHHOBBIX OCHOBaHUM (LIMTO3MH,
ypalui, TAMUH, aJICHUH, TyaHHH). TayToMepusi HyKJIEUHOBBIX OCHOBAHMIA.

27. CuHTeTHYEeCKHE BLICOKOMOJIEKYJISIPHbIE BelleCTBA

OcHoBHble mOHATHS Xxumuu BMC: MoOHOMEp, CTpPYKTYpHOE 3BEHO, CTENEHb
MMOJIMMEPU3AllMK,  CPEAHSA  OTHOCUTENbHAs  MOJIEKYJsIpHas  Macca.  Peakuum
MOJIMMEpPU3AIMU U COMOJIMMEpPU3AINU; MOJUKOJAEHCAUUN (TOMOMNOJUKOHJAECHCAUU |
COMOJUKOHACHCAIIH).

Harypanpubiii  kayuyk. CHHTETHUECKHE KaydyKd: OyTaJMECHOBBINA, JTUBUHUIOBBIM,
OyTaaueHCTUPONBHBIN,  XJOpPONpeHOBbI.  CTpoeHHE  BaKHEUIIUX  IMOJIUMEPOB:
MOJIMATUJICHA, TIOJIUIIPOIHIIeHa, (PeHOI(OpMaNIbIETHAHOW CMOJIBI, TTOJUBUHWIXJIOPHUIA,
TedI0Ha, TIOJUCTUPOJIA, MOJIUMETHIMETaKpUiaTa, mouBuHMWIaneTara. CUHTETUYECKHE
BOJIOKHA: JIJABCAH, KAalpOH, all€TATHOE BOJIOKHO.
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