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1. Ctpoenue BemiecTBa

Crpoenne aroma. CocraB saep aroMoB. HM3ortomsl. PacnpezneneHue 3JIEKTPOHOB B
aroMax. XUMUYECKUM dJIeMeHT. [leprnoauyeckuil 3aKOH M CTPYKTypa IMEPUOAUYECKOU
CHCTEMBEI. S-, P-, d-3JIeMEHTBHI.

[IpocToe BemiecTBO, CIOKHOE BEIIECTBO, cMeCh BeliecTB. [loHsATHE 00 aMIOTPOMHBIX
moaudukanusx. OTHOCUTENbHAs aTOMHasi Macca, OTHOCUTENbHAsT MOJIEKYJIsIpHAsl Macca.
3aK0H COXpaHEHUsI MacChl. MOJb — eIMHMIIA KOJMYECTBA BellecTBa. MosipHas macca.
3akoH  ABorajapo u ero CJIEJICTBHSI. Bunber  xumudeckux CBsI3EH.
DNEeKTPOOTPUIIATEILHOCTh  XMMUYECKHX  31eMeHToB. (OOpa3oBaHMEe KOBaJECHTHOM
NOJIAPHOM M HemoJsipHOU cBsi3u. JlnnHa u sHeprus cBsizu. OOpa3oBaHUE UOHHOU CBSI3H.
Meramueckas cBsa3b. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUs. THUIIBI
KPUCTAJUIMYECKUX pelIeToK. BogopoaHas cBsi3b. BaleHTHOCTb U CTETIEHb OKUCIICHUS.

2. XUMUYECKUE PEAKIINHU

SABnenuss ¢dusnueckue u xumudeckue. Kiaccudukanus peakuui: COeaUHEHUS,
pasyioKeHus, 3amenieHus, ooOmeHa. OKHCIUTEIHPHO-BOCCTAHOBUTEIIBHBIC PEaKIIUH,
BOKHEHUIIINE OKUCIUTEIN U BOCCTAHOBUTENU. DJIEKTPOJIM3 C MHEPTHBIMU DJICKTPOJAMHU
pacIuIaBoOB COJIEN M OKCUAO0B; PACTBOPOB COJICH.

CKOpOCTh XMMHUECKHUX PEAKIUI U €€ 3aBUCUMOCTb OT pa3InyHbIX (pakTopoB. KoHcTaHTa
CKOpPOCTH XMMUYECKUX peakuui. Katanus.

TernoBbie 3G (HEKTh XUMUYECKUX peakiuil. Peakiinu 5k30- 1 SHIOTEPMUYECKHE.

OOparumocTh peakuuii. XMMUYECKOE PABHOBECUE U YCIIOBHS €r0 CMEIEeHUs (MPUHLHUIT
Jle IllaTenne).

3. PacTBOpHI

PacTBOpUMOCTh BeIECTB, 3aBUCUMOCTh PACTBOPMMOCTH BEILECTB OT MX MHPHUPOABI, OT
TEMIIepaTypbl M JAaBieHHUS. THUIBI PacTBOPOB (ra3o00pas3Hble, >XKHUIKHUE, TBEPIBIE).
Beipaxkenue cocraBa pactBopa (MmaccoBasg 10, OObEMHas J0Js, MOJSpHas
KOHLIGHTpaIus).

[IpencraBieHre O KOJUIOMAHBIX pPacTBOpax. 3HAYCHHE pPAaCTBOPOB B MEAMIMHE U
Ouo0ruH, B OBITY.

OnekTpoiautuueckas auccouuanus. CreneHb aucconanuu. CuiibHble U cliaOble
AJEKTPOJIUTBL. IOHHBIE ypaBHEHUSI pEaKLIU.

4. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COEIUHEHUN

Oxcunpl, KHCIOTBI, OCHOBaHHUA, coiu (kjmaccudukanus, HOMEHKIATypa, CIOCOOBI
NoJIy4eHHs] U CBOMCTBA). MOHHBIN TUApPOAN3: TUIPOJIU3 MO KAaTHOHY (CONH aTlOMUHMS,
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kKeyesa, Xpoma, MeIu, LMHKA, aMMOHHUS M Jp.); THAPOJIU3 MO aHUOHY (CyIb(UTHI,
cynbduabl, kKapooHaThl, PocdaTkl, arieTaThl, CHIIMKATHI U Ap.). HeoOpaTuMelii ruaposus
(Ha mpumepe cynabhuaa aTIOMUHNSA).

AM}OoTEpHOCTH Ha IPUMEPE COSAMHEHUI OCpUIUTHSI, IIMHKA, OJIOBA, CBUHIIA, aJTFOMUHUS,
xpoma(Ill), cypembi(11]). [IpeacraBnenus 06 0Opa3oBaHUK MMAPOKCOKOMILIICKCOB.

5. Bogopon u ero coequHeHus

Bomopoa, ero  @usnueckue  cBoiicTBa. XHMMHYECKME CBOMCTBA  BOJOPOAA:
B3aMMOJEICTBHE C METAUIAMU M HEMETAJIAMH; BOCCTAHOBIIEHUE METAJUIOB U3 OKCHUOB.
JlabopaTopHble W TPOMBIIUICHHBIE CIOCOOBI MMONy4YeHUs Bojopona. IIpumenenue
BOJIOpO/A.

Boga. Crpoenue Monekyibl. @U3NUEcKre U XUMMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C
MeTaJlJIaMU IIPU PA3JINYHBIX YCIOBHUSAX; JIEKTPOJIN3; 00pa30BaHUE KPUCTAIIOTUAPATOB).

[IpencraBnenue o ruapuaax. Bzaumonencrere ruJipyuioB ¢ BOAOM.

CocraB neTyuyux COEIMHEHMI BOJIOpoJa C HemeTauiamu (qubopaH, cuiaH, (ocdus,
apCHH, CEJIEHOBOIOPO/I, TEJLTYPOBOJOPO).

6. I'ajoreHsl U UX COEIMHEHUS
O6mas xapakrepuctuka VIIA rpynmsl nepuoandeckoi CUCTEMBI.

XJ0p, CTPOEGHHE MOJIEKYJbl, (U3MUECKHE W XUMHUYECKHE CBOMCTBA (peakiuu C
MeTaJUlaMH ¥ HEMeTaJlJIaMH; BOJIOM; pacTBOpaMH IIeioYeit; OpoMHIaMu U HUOIUIAMU
METAJIJIOB, C JIPYTHUMHU CIIOKHBIMU BEIIECTBAMHU C BOCCTAHOBHUTEIBHBIMU CBOMCTBAMH).
JlabopaTopHbIe 1 IPOMBIIIIIEHHBIE CIIOCOOBI MOTYYEHHUS XJI0pa.

XJIOpOBOAOPOA, CTpO€HUE MOJIEKYJIbl. Du3nyeckre CBOWCTBA  XJIOPOBOJIOPOIA.
XHWMHUYECKHE CBOMCTBA XJIOPOBOJOPOJIa U €ro BOAHOTO PacTBOpa (COJSHOW KHCJIOTHI):
B3aMMOJICMCTBUE C METaJlaMd, OCHOBHBIMM OKCHJIAMH, OCHOBAHUSIMH, COJISIMU,
BEIIECTBAMH C OKHCIHTCIBHBIMU CBoMcTBamMu. JlabopaTopHbie M IPOMBIIUICHHBIC
CIocoOBI TOJTydeHHsI XJIOpoBoopoaa. CpaBHEHHE XJIOPOBOAOPOJA ¢ (GTOPOBOIOPOIOM,
OpPOMOBOJIOPOJIOM U MOAOBOI0POI0M. KauecTBeHHBIE peaKIiy Ha rajJoreHU 1-UOHBI.

Kucnopoaconepxaiye coeqMHEHNs XJIOpa: OKCHIBI XJIOPA, XJIOPHOBATHUCTAS KHUCIIOTA U
€€ COJM TUMNOXJIOPUTHI; XJOPHUCTas KHUCIOTAa M XJIOPUTHI; XJIOPHOBATAs KHUCIOTA U
XJIOPATBL, XJIOPHAS KUCIIOTA U EPXJIOPATHL.

7. OnemeHnThl VIA rpynmsl

Obmas xapakrepuctuka VIA rpynmbl nepuoandeckoi CUCTEMBI.



Kucnopon, ero ¢usmyeckue cBoiicTBa. XHUMHUYECKHME CBOWCTBA  KHUCJIOPOJA:
B3aMMOJIEWCTBHE C MeTalulaMu M HeMmeTtaimiamu. [openue. JlaboparopHbie u
IPOMBIIICHHBIE CHOCOOBI  MoydeHus: kuciopona. CpaBHeHue (UBHYECKUX U
XUMHUYECKUX CBOMCTB KUCIOPOAA U 030HA. XMMUYECKHE CBOMCTBA MEPOKCUIA BOJIOPOIA.

AmnotponHbie  Mogudukauun cepbl. DHU3UYECKHE W XHUMHUYECKHE CBOWCTBA CEPHI
(peakuuu ¢ MeTallaMM; C TaJOr€HaMM, KHCIOpoAoM, (ochopoM H  YIIIEpOoaoM;
OTHOILIEHUE K KHCI0TaM; JUCIPONOPLIMOHUPOBAHNE B PACTBOPE LIEJIOUH).

CepoBogopos, ero (hu3nuecKkue CBOWCTBA. XMMHYECKHE CBOIMCTBA CEpPOBOIOPOJA Kak
C1aboil KHUCJIOTBI M BOCCTaHOBHUTENsA. KadecTBeHHas peakiusi Ha CEpPOBOAOPOT U
cynbua-nonsl. [lonydenue cepoBogopoaa.

Oxkcuppl cepbl. OKUCIUTEILHO-BOCCTAHOBUTENIbHAS ABOMCTBEHHOCTh okcuaa cepbi(IV) u
CyJb(UTOB.

CepHaﬁ KHcCJIoTa, €€ (bI/IBI/ILIGCKI/IC cBoMcTBa. XMMHYECKHUE CBOMCTBA CCpHOfI KHCJIOTBI KaK
CHJIBHOM KHUCJIOTBI U OKuciuTedasd. OcoOeHHOCTH BSaHMOHeﬁCTBHH cepHoﬁ KHCJIOTBI C
MeTaylaMu. XUMHYECKHE OCHOBBI IMOJIYUCHUA cepHoﬁ KucynoTel. Comu cepHoﬁ KHCJIOTHI
U ux cBoiicTBa. KauecTBeHnHas pCaKkuusd Ha CYHB(l)aT-I/IOH.

[IpeacraBieHus 0 KUCIOPOACOAEPKAIIMX COETUHEHMSIX CEJIEHA U TEJLIypa.
8. DneMeHThl VA rpynisl
OO6mas xapakTepucTiuka VA rpyIbl IEPUOIUIECKON CUCTEMBI.

A30T, CcTpoeHHE MOJEKYJbl, (U3MYECKHEe CBOMCTBAa. XUMHYECKHE CBOMCTBA a30Ta:
B3aMMOJICHCTBUE C METAJIIAMH M HEMETAJUIaMU.

AmMmuak n HUTpUAbI MeTauioB. CTpoeHne mMoseKynbl amMuaka. OU3nyeckue CBOMCTBA
aMMuaka. XMMUYECKHME CBOMCTBA aMMHUaKa Kak cJadOro OCHOBaHUS U BOCCTAHOBUTEJNS.
XHUMHUYECKUE OCHOBBI MONydeHUs: aMMuaka. CBolcTBa cojied aMMOHUsS (peakuuud co
LIeJI0YaMU, PEAKIUHU Pa3JI0KEHU).

CaoiictBa okcupa aszorta(Il): peakuuss ¢ kuciaopomgom. CoiicTBa okcupaa azora(IV):
pacTBOpPEHUE B BOJE B IPUCYTCTBUM KHUCIOPO/IA; TUCTIPOIIOPIIMOHUPOBAHKE.

A3oTHasi KUCIOTa, €¢ (U3nYecKre CBOMCTBA. XMMHUUYECKUE CBOMCTBA a30THOM KHCIIOTHI
KaK CWJIbHOW KHCIIOTBI U OKHCIMTEINS, Pa3joKeHHE a30THOM KuciaoTbl. OCOOEHHOCTH
B3aMMOJECHUCTBUA a30THOW KHUCJIOTHI C MeETaulaMH. XUMHUYECKHE OCHOBBI MOJYYCHUS
a30THOM KHCJIOTHL. TepMuuecKoe pa3iioKEHHE HUTpaToB. KaduecTBeHHas peakuus Ha
HUTPAT-UOH.

AnnorponHbie Mogudukanmu dpochopa. Guzndeckre U XuMUdIeckre cBorcTBa docdopa:
B3aMMOJICUCTBHUE C MeTAJTIaMU U HemeTauiamu. [lomydenue docdopa.



Oxkcun dochopa(V), ero Qusznueckue CcBOMCTBA. XHMHYECKUE CBOMCTBA OKCHJIA
docdopa(V): B3auMojaelicTBUE C BOJOH, OCHOBAHWUSMHU M OCHOBHBIMH OKCHJIaMH,
BOoJI0OTHUMaroIue cBoiictBa. docdopubie kuciothl (MeTadocdopnas, oprodhochopHas,
mudocdopHast), ux B3aumonpespaiieHua. CpoiicTBa opTodochOopHON KHUCIOTHI Kak
cmaboit  kucnotel.  Oprtodocdarel, ruaApoOopTOdOChaTh,  AUTHAPOOPTOGOCHATHI.
KadgectBennas peakiust Ha opTodochaT-HuoH.

[IpencraBneHust 0 KUCIOPOACOJACPKAIIUX COSTMHEHUSIX MBIIIbSIKA, CYPbMBI U BUCMYTA.
9. Onementsl IVA rpynmnsl
Oobmas xapakrepuctuka [VA rpynmnbl nepuoindeckoi CUCTEMBI.

VYriepon, ero auioTpOIHbIe MOAU(DUKAIIMK: CTPOCHUE aiMasza U rpadurta. Ouznyueckue
cBOlicTBa ainMaza u Trpadura. XUMUYECKHE CBOMCTBA yIJIepoJa: B3aUMOJICHCTBHE
MIPOCTOr0 BEHIECTBA C METANIAMU U HEMETAJJIAMH, BOCCTAHOBJICHHE METAJUIOB M3 MX
okcuzioB. ['maponus kapOuaa Kaablus U KapOuaa aTtOMUHUS.

Oxkcunpl yriaepoja, CTPOCHHE MOJIEKYJ, (u3ndyeckue cBoicTBa. OKHUCIUTEIBHO-
BOCCTaHOBUTENIbHASI TBONCTBEHHOCTh Ookcuaa yraepoaa(ll): BocctaHOBIEHHE METAIOB
M3 UX OKCHUJOB, OKUcJeHUue kuciaopogom. O6pazoBanue okcuaa yriaepoaa(ll). CpoiicTBa
okcuga yriepoaa(lV): peakumu ¢ MarHuem; YriaepojoM; THUIIOXJIOPHUTOM KaJIbLIMS.
CBoiicTBa YrojapHOW KHUCIOTBI U €€ cosield. BzaumonpeBpaiieHue KapOOHAaTOB U
rUApoKapOoHaToB. PasnokeHue TruapokapOOHATOB M HEPACTBOPUMBIX KapOOHATOB.
KauecTBeHHas peakuus Ha KapOOHAT-HOH.

dusznyeckue W XUMUYECKUE CBOMCTBa KpemHuUs, okcuaa kpemHusa(IV); kpemHueBoi
KHUCJIOTBI U CUJIUKATOB.

[IpupoaHbie coenuHeHus yriaepoaa U KpeMHus. [IpumeHeHne coequHeHun yriiepojaa u
KpPEMHHUS.

10. O61mast xapakTepruCcTHKa METaIOB

[TonoxkeHne MeTaIoB B IEPUOAUYECKONW cucTeMe. PU3NUYECKUE CBOMCTBA METAJJIOB.
CmnaBpl. OOmue CcrnocoObl MOJYYCHHUS METAIOB. XUMHUYECKHE CBOMCTBA METAJIJIOB.
DIIEKTPOXMMHYECKHN PsAJT HANIPSKEHUN MeTasuioB. Koppo3us Merasios.

11. CpoiictBa metaiioB IA u IIA rpynn
O6mras xapakrepuctuka [A u [IA rpymnmn nepuoInyecKoi CUCTEMBI.

[Ipuponnsie coenuHeHus HaTpus U Kanus. llonydyeHnue HaTpus U Kanus. XUMUYECKUE
CBOMCTBA IIEJTOYHBIX METAJUIOB. PEAKIHUM C BOJOPOJOM, KHUCIOPOJAOM, TaJOT€HAMHU,
cepori, Bomou. IlomydyeHune OKCHUIIOB M THUAPOKCHAOB HaTpus W Kanus. Peakuus
MEePOKCUIA HATPUSl C YIJEKUCIbIM Ta3oM. [IpuMeHeHrne COeqMHEHUN HATpusd M Kajusl.
Menuko-6nonornyeckoe 3HaueHne COSTMHCHUN HATPUS U KaJIUA.



[IpuponHble coeMHEHUsI MarHus U KaJbliusa. XMMHUECKUE CBOMCTBA OepusuIns, MarHus
U IIEJIOYHO-3€MEIIbHBIX METAUIOB: PEaKIUU C KUCIOPOAOM, BOIOPOJOM, a30TOM,
raJIoreHamMH, cepoil, BOJ0i. BoccTaHOBIIEHHE METaUIOB M3 HUX OKCHAOB C ITOMOILBIO
MarHus 1 kaneuusa. CoiicTBa coequHeHni MetauioB [IA rpynmsl.

KectkocTh BOABI M CHOCOOBI €€ ycTpaHeHHWs. [IpuMeHEHWE COCTMHEHWN MarHus |
Kanblusa. Meauko-0MoI0rnyeckoe 3HaYeHue COeIMHEHUM MarHus U KaJlbIIMsl.

12. CBoiicTBa ATFOMUHUSA

[Ipuponueie coequHeHus amtoMuHHs. CBONCTBAa MPOCTOrO BEIIECTBA: PEAKIUU C
KHCIIOPOJIOM, TaJOreHaMH, CEpOH, YIIepoAOM, IIejJodyaMu U Kuciaoramu. CBOWCTBa
OKCHJIa ¥ THUAPOKCUAA AIIOMHUHMS: OTHOLIEHHE K KHCIOTaM U menodaMm. OOpa3oBaHue
ATIOMMHATOB NPH CIUIABJICHUM W THAPOKCOKOMIUIEKCAa B BOJHOU cpexae. [Ipumenenune
AJIIOMHMHUSA U €r0 COCIUHEHUM.

13. CBolicTBa ee3a U HEKOTOPBIX 0-3JIeMEeHTOB

IIpuponnsie coeauHeHns xene3a. (CBOMCTBA MIPOCTOrO  BEIIECTBA: PEAKIMH €
KHCIIOPOJIOM, TaJIOTEHaMH, CEpO, MapaMu BOJBI; OTHOIICHHE Keje3a K pa30aBIeHHBIM U
KOHIIEHTPUPOBAHHBIM PACTBOpaM KHUCIOT. PkaBnenue »xene3a. CBOICTBAa OKCHAOB U
ruapokcunoB ckenesa(ll), (III) B cpaBHenuu. Oxucienune coenunenuit sxeneza(ll)
KHUCJIOPOJIOM, TIEPOKCUAOM BOJOpOJa U Jp. OKUchauTenssMu. KauecTBeHHbIE peakuuy Ha
monbl Fe** u Fe** (¢ rexcanmanodepparamMm Kamus, poJaHHIOM Kawms). Meauko-
Omoornueckoe 3Ha4eHne COeIMHEHUH JKeme3a.

[IpeacraBnenue o CBOMCTBAX Xpoma, MEJIU, IIMHKA, cepedpa U X COCTUHEHUH.
14. BBeneHne B OpraHM4ECKYIO XUMUIO

[TonoxxeHus: TeOpUM CTPOSHUsA oOpraHudeckux coenudHeHuit (A.M. bytiepoB), ee
pazButue. WM3oMepuss CTpyKTypHass U TPOCTPaHCTBEHHas (TeomMeTpuyeckass H
onThueckas). ['omosiornueckue psiabl. DIEKTPOHHAs MPUPOJA XUMHUYECKUX CBSA3EH B
MOJIEKYJIaX OPraHUYEeCKUX COECTUHEHUU. TUmbl ruOpuan3aly 3JEKTPOHHBIX OpOUTaNe
aToMa yrieposa: sp°—; Sp°—; sp. [IpHHIMITE] HOMEHKIATYPbI OPTaHNIECKHX COEINHCHHUIA.

Tunel peakuuil: 3aMelleHHs,, NPUCOCAUHEHUS, OTIUEIUICHUS (IMMUHUPOBAHMUS),
n3oMepuszaunu. llpencraBieHuss 0 MeEXaHW3MaX pEAKUUMHA B OPraHUYECKOM XUMMUHU.
I'omonuTnueckuii u rETEPOTTUTUYECKUN pa3phIB KOBAJICHTHOU CBSI3HU.
CBoOoaHOpaarKaabHble U HOHHBIE peakiuu. Hykineodussl u 31eKTpouIbL.

B3anMHOEe BIIMSHHE aTOMOB B MOJIEKyJlaX OPraHWMYECKUX BEIICCTB. WHAYKTHBHBIA M
MEe30MEepHBIi 2P EKTHI.

15. AnkaHEbl

Knaccudukanus yriesogoponos. [Ipupoaabie HCTOYHUKHN YTIIEBOJOPOIOB.



['omosnoruueckuil psja aJkaHoB (Ha3BaHUs ajkaHOB U paaukaioB C;—Cip; M30IpPOIHN).
O6mrast popMyIa anTkaHoOB. DIEKTPOHHOE CTPOCHUE MOJIEKYJIbl METaHa.

[lomyyenue  ankaHoB:  THUIPOJAM3  KapOWaa  alOMuHUSA,  CcHHTE3  Bropia,
IeKapOOKCUIMPOBAHHUE COJIEH KAPOOHOBBIX KUCIIOT, THAPUPOBAHNUE ATKEHOB.

dusnueckue CBOICTBa AJIKaHOB. XUMHAYECKHUE CBOMCTBA AJIKAHOB:
CBOOOTHOpAIUKAIBHOE 3aMeleHue, JIETUJIPUPOBAHUE, JETUIPOIIUKIN3 AU
(apomaTu3zanysi), KpeKUHT (IIMPOJIN3), U30MEPU3ALINSI, HUTPOBAHUE.

MexaHuszm peaKuHﬁ PaAUKAJIBHOI'O 3aMCIICHUS HA IIPUMCPC MCTAHA U IIPOIIaHaA.

OxuciieHHEe alKaHOB: OOpa30BaHHWE TMEPEKUCHBIX COEAVMHEHHWH, KaTaJuTHYECKOEe
okuciieHue (oOpa3oBaHMEe U3 MeTaHa MeTaHona U (opManpaeruaa), TOpPEHHE.
IIpumenenue ankanoB. KonBepcus meraHa.

16. HeHacplllieHHBIE YTIIEBOAOPO,IbI

I'omonoruueckuit psig ankeHoB. OOmas (opMmysna alkeHOB. DJIEKTPOHHOE CTPOEHUE
MOJIEKYJIbI 3THJIEHA: T—CBS3b; IBOWHAS CBS3b.

CnocoObl  MOJIy4eHHUsI alKEHOB: JETHApaTaiis CIHUPTOB; JETHIPOrajJoreHUPOBAHUE
rajoreHajqkaHoB  (mpaBwio  3aiflieBa); JEraJIOTEHUPOBAHUE  JUTAJOTCHAJIKAHOB,;
JIETUJIPUPOBAHUE AJIKAHOB.

@U3NYECKUE CBOMCTBA aJKEHOB. XHWMHUYECKHE CBOWCTBA QJIKEHOB: MPUCOCINHCHUE
rajoreHoB, TajJOr€HOBOJOPOAOB, BOAbl  (TuapaTtanus). MexaHu3M  peakiuin
anekTpoduibHOorOo  mpucoenunenus. I[lpaBuno  MapkoBuukoBa. [Ipucoenunenue
Bojiopoaa. OKHUCIIEHME aJKEHOB II€pMaHraHaTOM Kajus B HEUTpadbHOW cpele
(oOpazoBanue 1UONOB) M B KHCIOM cpeme. OOpa3oBaHHME OKCHAA DJTHIICHA, €T0
B3aIMOJIENCTBHE C BOJIOM.

[Tommmepuzanus. [T1oJIUITAIIEH Y TOJUITPOITHIIEH.

["'omosornueckuii psii aTKMHOB. DJIIEKTPOHHOE CTPOCHUE MOJIEKYJIbI alleTHIICHA: TPOitHAs
CBSI3b.

CnocoObl  TOy4YeHHUs]  aJKWHOB:  JETHAPOrajJOreHUpPOBAHUE  JUTAJIOTEeHAJIKaHOB,;
JNETUJIPUPOBAHUE AJIKEHOB, B3aWMOJICHCTBUE AlCTWICHUAOB C TaJIONCHAIKAHAMMU.
[Tomy4yenue aneTwieHa U3 MeTaHa ¥ U3 KapOuaa KaabIusl.

DU3NYECKUE CBOWCTBAa AJKMHOB. XWMHMYECKHE CBOMCTBA QJIIKMHOB: PEaKINHU
AICKTPOUIBHOrO mnpHucoeauHeHUss. (OCOOCHHOCTH THApATAlMU alleTUIeHA W €ro
rOMOJIOTOB. [ MapupoBaHHWE aAJKWMHOB, B3aMMOJCHCTBHE AJIKKMHOB C OCHOBAaHUAMU
(aMMHMaYHBIM PAcCTBOPOM OKcHJIa cepeldpa, aMUIOM HaTpHs), OKHUCICHHE AaJIKUHOB.
CBolicTBa aleTWIEHA: OKUCICHHE MEPMAHTaHATOM Kajiusi B HEUTpPaIbHOM M KHUCIIOU
cpenax; IuMepu3anvs U TPUMEpPHU3aLusl.



Anxanuensl. Bunbl ankaaueHoB (COMpsiKEHHBbIE, U30JIMPOBAHHBIE U KyMYJHPOBAaHHBIC
nBoitHbie cBs3u). [lomydyenune OyTranueHa W3 3TaHona U OyTaHa; MOJy4YEHUE U3OIpEHa.
[TonyueHnue ankagueHoOB JIETUIPOTATOTeHUPOBAHUEM JIUTATIOTC€HAJIKAHOB.

@Ou3nYCeCKUe CBOMCTBA alIKaJMCHOB. XMMHUYCCKHE CBOMCTBA anmkagueHoB: 1,2— u 1,4—
MPUCOCIMHEHNE; TToTMMepu3anus. HatypanbHbIi 1 CHHTETUUECKUM KaydyKH.

[IprmMeHeHne HEHACBIIIEHHBIX YIJIEBOJOPOIOB.
17. Lluknudyeckue yriieBoa0pOibl

Pa3HoBHIHOCTH KapOOUMKIMYECKUX YIJIEBOJOPOJOB: HACHIIIEHHBIE (IIMKIOAIKAHBI),
HEHACHIIIEHHbIE (IIUKIOATKEHBI U IIUKIIOAIKAAUECHBI), apoMaTU4YecKue (apeHbl).

Crpoenue nukiioankaHoB. CriocoObl OIyYeHHUS ITUKIIOATKAaHOB: THAPUPOBaHUE OEH3071a,
JerajloreHUPOBaHNE JUTATOTEHIIPOU3BOIHBIX, MUPOJIU3 COJICH JUKAPOOHOBBIX KHCIOT.
Xumunueckue cpoiicTBa Manbix (C3—C,) IUKIIOB: MPUCOEAMHEHUE BOJAOPO/A, TAJIOTEHOB,
rajoreHoBoJI0po10B; U HOpMalbHbIX (Cs5—Cg) HMUKIIOB: peakiy CBOOOIHOPAANKAIBHOTO
3aMeleHUs: TaIOTeHUPOBaHNEe, HUTPOBAHHUE.

ApomaThyuecKkue yrieBOJOPObI (apeHbl). DIEKTPOHHOE CTPOCHHE MOJIEKYJIbl OeH30IIa.
KonnencupoBaHHble apoMaTUYECKHE CHUCTEMbI: Ha(TaluH, aHTpaileH, (EeHaHTPEH.
I"'omosoru 6en3o0a (TOIYOs, KCUIIONbI, STUIOEH30J1, KyMOM).

CnocoObl monyuyeHuss O€H30J1a U €ro TOMOJIOTOB: JAETUAPUPOBAHUE IMKIOAIKAHOB,
JETUIPOLIMKIN3alKs alKaHOB, aJKWJIMPOBaHUE OEH30J1a aJJKeHAMHU M TajloT€HaJKaHAMM;
Moaudukanus cuaresa Bropia, TpuMepu3anus aleTuiacHa.

@dusnyecKkne CBOMCTBA apOMATHYECKUX YIJIEBOJOPOAOB. XHMHUYECKHE CBOMCTBA
apoMaTUYECKUX YTJIEBOJIOPOJIOB: peakiuu ANEKTPOPHIBHOTO 3aMenIeHus
(ramoreHupoBaHUE,  HUTPOBAHHWE), PEAKIUU  MPUCOCAUHEHUs  (TUAPUPOBAHUE,
XJIOpUpoBaHue). Mexanusm peaxiuii anekTpoduibHoro 3amernienus. OpueHTUPYIOIIee
JeUCTBUE 3aMECTUTENCH B OCH30JIbHOM KOJIbIle: opueHTaHThI | (ankui, rajgoren, —NH;,—
OH) u Il pona (—CF3, —-NO,, -CH=0, —COOH).

Oco0OeHHOCTH peakuui TOMOJIOrOB O€H30ia: pPEeaKIUu 3aMEUICHUS MO0 AJKWIbHOMY
3aMECTUTENI0, OKHUCIIEHHEM IepMaHraHaToM Kanusi (oOpa3oBaHue OCH30MHON U
TepedTaaeBoil KUCIOT).

18. CiupThl 1 IPOCTHIE ADUPHI

OyHKUMOHANbHAA rpynna cnuptoB. Kinaccudukaius cCiupToB MO YUCITY THAPOKCUIBHBIX
IpyIIl: OAHOATOMHBIE, IByXaTOMHBIE (3TUJIEHIJIUKOJIb U JIP.), TPEXATOMHBIE (TJIIMLUEPUH U
np.), MHoroatoMubeie (copobut u ap.). Kiaccudukanus crnupToB MO Xapaktepy
YIJIEBOAOPOAHBIX  PAJAMKAJIOB: MpeAeibHbIe (TOMOJOTMYECKHM DS  METaHoJIa),
HenpeenbHble (AJUTWIOBBIN COUPT U Ap.), apoMaTuyeckue (OCH3UIOBBIM COUPT U Ip.).



[IpeacraBinenuss 0 €HOJAX U KETO-€HOJbHOM TayTomepuu. CHUpThl TEPBUYHBIE,
BTOPUYHBIE, TPETUYHBIE.

Croco0Obl TOJIyYeHHS] CHUPTOB: THUAPOJIN3 TAJIOTCHAIKAHOB, THApPATAIMS AaJIKCHOB,
BOCCTAHOBJICHUE AJBbJCTUIOB U KETOHOB, OKHCIICHUE aJIKEHOB (00pa30BaHUE TIIMKOJIEH),
Opo’keHHEM TJIOKO3bl M U3 rajoreHaigkaHoB. [lomydeHune MeTaHola W3 OKCHAA
yraepoaa(ll) u Bogopona.

DNEeKTpOHHOE CTpPOEHHE MOJeKyl cnupToB. (OOpa3oBaHuME BOJAOPOJIHOM  CBSI3H.
du3nyeCcKrne CBOMCTBA CIIUPTOB.

XUMUYECKUE CBOWCTBA CHUPTOB. KHCIOTHBIE CBOWCTBA CIMPTOB: B3aWMOJCHUCTBHUE C
HIEJIOYHBIMA ~ METAJUIaMU; TUIPOJU3 alkoroyaroB. HykieodunpHoe 3amelieHue:
B3aUMOJICHCTBHUE C TAJION€HOBOJOpOAaMH (MEXaHU3M peakinu). BHyTpuMosekyispHas u
MEXMOJIEKYJIsipHas Aeruaparainus. OOpa3oBaHHE CIOKHBIX 3(PUPOB C OPraHUUYECKUMU U
HEOPTaHUYECKUMHU KuciaoTamu. JlermapupoBanne crnuptoB. CpaBHEHUE JEUCTBHS
OKUCJIMTEJIEW Ha NEpPBUYHBIC, BTOPUYHBIE M TPETUYHbIE COUpThl. Peaknus
Jeruapataluu—IeruIpupoBanus 3TaHoJIa (TToTyuyeHre OyTaaueHa).

OCcOoOEHHOCTH XUMHUYECKHX CBOWCTB MHOTOATOMHBIX CIHPTOB  (ITHUIJICHTIIMKOJb,
JIMIEPUH):  KoMIUIekcooOpa3zoBanne (¢ ruapokcuaom Menu(Il)); oOpazoBanue
TpUHUTpATA IMIepuHa. [IpuMeHeHne CiupToB.

Crtpoenne mpoctbix dpupoB. IlomyueHue npocThiX IPUPOB: MEKMOJICKYJISIpHAs
JeTHIpaTaIisl CIUPTOB, B3aUMOICHCTBUE AJIKOTOJIATOB C TAIOTCHAIKAHMH.

19. ®enosnl

Ctpoenne o1HOATOMHBIX ((hEeHOI, KPe30Jbl) U MHOTOATOMHBIX (MTMPOKATEXUH, PE3OPIIHH,
THJIPOXUHOH, TMHPOramioi) (eHonoB. DJNEKTPOHHOE CTPOCHHE MOJEKYJbl (heHona.
[Tonyuyenue penona (U3 xao0pOeH30I1a).

duznueckre coiicTBa peHosa. Xumuyeckue cBocTBa (eHona. KucnorHele coiicTBa
(deHona: B3aMMOJIEWCTBHE CO WICJOYHBIMA METAUIAaMU M IIEJIOYAMH; B3aUMOJICHCTBUE
(EHONATOB € KUCIOTaMM, C YIJIGKHMCIBIM Ta30M B OJHOM pacTBope. Peakuuu
ANEKTPOPUIBHOTO  3aMelleHus: OpoMUpOBaHME U  HHUTpoBaHue. [uapupoBaHue
apoMatuyeckoro koisblia. [lomukonaeHcanuss ¢geHona ¢ anpaeruaamu. KayecTBeHHas
peakimst Ha GeHosl ¢ xopuaom xemnesa(lll).

20. Anpaernabl 1 KETOHBI

DJIEKTPOHHOE CTPOCHHE KapOOHWJIBHOW Tpynmbl. ['oMosorudeckue psiabl anbACTHIOB U
KeTOHOB. ben3anpaerun.

Crioco0bl MOMy4eHHsI albIeTUI0B: OKUCIEHUE (AETUAPUPOBAHNE) TIEPBUYHBIX CIUPTOB,
rujapaTanys aneTHICHa, KaTAIUTUYECKOe OKHUCIeHHe sTuieHa. CrnocoObl MOydeHHus



KCTOHOB. OKHMCJICHHEC (,Z[CFI/IIIpI/IpOBaHI/Ie) BTOPHUYHLBIX CIIMPTOB, THApaTallvsl roMOJIOTOB
AlCTHJICHA, ITMPOJIN3 KAJIBIITHUCBbLIX coJiei I(ap60HOBbIX KHMCJIOT.

du3nyeckrue CBOMCTBA aJILJCTHAO0B M KETOHOB. XHMMMYECKHE CBOMCTBA albJICTHJIOB:
BOCCTAaHOBJICHUE JIO0 CIHAPTOB, OKHCJIEHUE A0 KHUCJIOT WJIM COJIEM KHUCIIOT: pPEaKIus
«cepebpstHOTO 3epkaniay, ¢ ruapokcuaoM meau(ll) mpu HarpeBanuu. ["anoreHupoBanue
aNbICTUIOB M KETOHOB. MeXaHW3M peakiuid HyKIeO(QUILHOTO TPUCOCTUHCHUS:
MPUCOEINHEHNE BOJIBI, CHUHMJIbHOM KHCJIOTBHI, TUAPOCYIb(UTA HaTpus,
MarHMHOpPraHNYeCcKux coequHeHu. [IpruMeHeHue anbIeru0B U1 KETOHOB.

21. KapOoHOBBIE KHCIOTHI U UX (PYHKIMOHAIbHBIE TPOU3BOIHBIE

DNEeKTpOHHOE CTpoeHue KapOoKcuiabHOM Trpynnbl. CTpoeHHE KapOOHOBBIX KHCIOT:
TOMOJIOTHYECKOTO Psijia MypPaBbHHON KHCIIOTHI (TpUBHAIbHBIC Ha3BaHHS KUCIOT Ci-C7);
JBYXOCHOBHBIX  KHCJOT  (IIaBEJIEBOM,  MAaJOHOBOM,  SIHTapHOM),  aKPHUJIOBOW,
METAaKpUJIOBOM, KPOTOHOBOW, BUHWIYKCYCHOM, JIMMOHHOW, MOJIOYHOM, TJIFOKOHOBOH,
OeH30MHOM, TepedTaieBOM, CATUIIMIIOBOM, alleTHIICATUIIMIIOBOM KUCIIOT.

CriocoObl  moslydeHHE KapOOHOBBIX KHCJIOT: OKHUCJIEHHE MEPBUYHBIX CHUPTOB U
aNbJIETUIOB, THAPOJIN3 MPOU3BOAHBIX KapOOHOBBIX KHUCJIOT, B3aWMOJECHCTBUE OKCHA
yraepona(IV) ¢ MmarHuiiopraHM4ecKUMHU COEAMHEHUSIMU, OKHCIIEHHE TOMOJIOTOB O€H30J1a
(mns apomatnyeckux kuciaor). IlomydeHrne MypaBbHUHOW KHCIIOTHI B3aUMOJIEUCTBHEM
okcuna yraepoaa(ll) ¢ rugpokcuaoM HaTpusi ¥ MOcheayromeid oO0pabOTKOW cepHOM
KUCHOTOU. [lomyueHne yKCyCHOM KHCIOTBI B3aWMMOJECWCTBUEM METAHOJA C OKCHIAOM
yriepona(Il).

dusznvecKre CBOMCTBA BAXKHEHIIIMX KUCIIOT. XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT
Ha MpUMEpe YKCyCHOH KuciaoTel. OOIIMe peakiuu, XapaKTepHbIC I KHUCIOT: ¢
MeTaJlJlaMH, OCHOBHBIMH OKCHIaMH, OCHOBAHHSIMH, COJIIMH OoJiee ClIaOBIX KHCIIOT.
Mexanu3M peakiuu dstepudukanuu. Peakuun KapOOHOBBIX KHUCIOT € XJOPUIOM

docdopa (11).

Peakumuy KHUCIOT MO YIJIEBOJOPOJHOMY PaMKay: MPUCOECAMHEHHUE AJI1 HEHACHIIIEHHbIX
KHUCJIOT; 3aMEIleHHEe JUIs HACHIIIEHHBIX KHUCJIOT (00pa3oBaHHE XJIOPIPOU3BOIHBIX
KapOOHOBBIX KUCJIOT).

CrpoeHue (yHKIIMOHATBHBIX TMPOU3BOJHBIX KApOOHOBBIX KHUCJIOT: aHTHAPHUJIOB,
XJIOPAHTUIAPHUIOB, aMHUJOB, CJIOXKHBIX 3¢upoB. HomeHkmarypa clnoxHBIX 3(PupoB
(Ha3BaHUS KHMCJIOTHBIX OCTaTKOB: (popmmar, arerar, mpornuoHar). ['uaposiu3 CIoKHBIX
a¢upoB. IlonyueHune aHTUIPUIOB B3aUMOJACHCTBUEM CcoOJied KapOOHOBBIX KHCJIOT C
XJIOPAHTUAPUAAMHU, TIOJYyUYCHHE CJIOXKHBIX OS(PUPOB B3aUMOJEHUCTBHEM CIUPTOB C
XJOpaHTUAPUAAMA W aHruapuaamu. llomydeHne amMuaoB M HUTPWIOB JIEMCTBUEM
aMMHaKOM Ha KapOOHOBBIE KHCJIOTHI C TOCIEAyIome neruapartanued. [umponus
HUTPpUJIOB. [IpuMeHeHHne KapOOHOBBIX KHCIIOT, UX COJIEH U CJIIOKHBIX 3(PUPOB.

22. XKupsl
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Ctpoenue xupoB. KUCI0ThI, OCTaTKM KOTOPBIX BXOJSAT B COCTaB KUPOB: MaIbMUTHHOBAS,
CTeapuHOBasi, OJEUHOBAs, JIMHOJEBasA, JUHOJIEHOBas. PDU3MUECKUE CBONCTBA MKHUPOB.
[IlenoyHOM W KHUCIOTHBIM THUIPOJIU3 >KUPOB. [HapupoBaHue >XHUPOB, COAEPIKAIIUX
OCTAaTKU HEHACHIIIEHHBIX KucoT. [IpeBpaienus >xupoB B opranusme. lIpumenenue
KUPOB, CHHTETUUECKUE MOIOIIINE CPEJICTBA.

23. YrneBoasl

Crpoenue MoHocaxapuaoB (IJIrOKo3a, (pykTo3a, rajakro3a, pubdo3a, Ie30KCHpH003a).
Jluneitnas u mukmndeckue (o- U —B) GhopMbl TIOKO3bl. DUNYECKUE W XUMHUECKHE
CBOWMCTBA TJIFOKO3bI: OKHCICHHUE [peakius «CepeOpsSHOTO 3epKana», C THAPOKCHUIOM
meau(Il) mpu HarpeBaHUM |, BOCCTAaHOBIICHHE, 00pa30BaHNE KOMIUIEKCHOTO COSTMHEHUS C
rugpokcuaoM  memu(Il).  Peakumm — OpoKeHHs:  CIMPTOBOTO,  MOJIOYHOKHCIIOTO,
MacistHokucnoro.  CTpoeHue aucaxapuaoB (caxaposa, MainbTo3a, JakTo3a). ['uaponus
JMCaxapuoB.

CrpoeHune aMuiao3bl M aMWIONEKTHHA (Kpaxmana), JEKCTPUHOB, LEJUIIOJIO3BL.
XUMUYECKHE CBOICTBa MOJIMCAXApUAOB: TUIPOIN3; 0O0pa3oBaHUE 3(PUPOB LEIUTIOIO3BI
(aetatsl, HUTpaThl). KauecTBeHHas peakuus Ha KpaxMai ¢ HOJOM.

CuHTe3 TIIIOKO3bl M Kpaxmana B pacTeHusixX. [IpeBpalmieHusi yrieBoJIOB B OpraHU3ME.
IIpumeHeHue yrieBoaos.

24. AMUHBI

Crpoenune amuHoB. Knaccudukanuss aMMHOB: NEPBUYHbBIC, BTOPUYHBIE M TPETUYHBIE;
anudarryeckue U apomaruyeckue. YeTBepTUUHbIE aMMOHUNHBIE COJIH.

CriocoObpl  MOJy4YeHHs] aMHUHOB: B3aUMOJCHMCTBHE TaJOr€HAJKaHOB C aMMHUAKOM
(mepBUYHBIE aMUHBI) WM aMHUHAMH (BTOpPUYHBIE, TPETHUYHBIE AMHMHBI U KaTHOHbI
TETpaaJIKUIAMMOHMS ); BOCCTAHOBJIEHWE HUTPOCOEAMHEHUH (IIEPBUYHbBIE AMUHBI).

dusznyeckrue CBOMCTBA aMHHOB. XMMHUCECKHE CBOMCTBA aMHMHOB. OCHOBHOCTH aMHUHOB
(peakuuu ¢ KUCIOTaMHU; C COJSIMA METaJUIOB, OOpa3ymolMX HEpPacTBOPUMBIE
TUAPOKCHUIBI). 3aBUCUMOCTh OCHOBHOCTH aMHUHOB OT WX CTpoeHHs. BzaumoneictBue
COJIEM aMHUHOB CO TesiouaMu. Peakiuu HyKJI€O(pUIBLHOTO 3aMEIIeHUsI: B3aUMO/ICHCTBUE
aMUHOB CO CJIOXKHBIMH d(upamMu, XJIOpaHTHUIAPUAAMHU, aHTUIpuigaMu (oOpazoBaHUE
amMu10B). OCOOCHHOCTH XMMUYECKUX CBOMCTB aHWJIMHA (peakius ¢ OPOMHOM BOJOM).
I'openue amuHoB. IIpuMeHeHne aMUHOB.

25. AMUHOKHUCJIOTHI. beku

AmMuHokuciotel. OOmas ¢dopmyna aMHHOKHCIOT. HomeHknatypa, u3zomepus
aMUHOKHUCTOT (0-, -, Y-aMHUHOKHUCIIOTHI). CTpoeHHEe aMHUHOKHUCIIOT: TJIMIMHA, alaHUHA,
BaJIMHA, TTyTAMUHOBOW KHUCIIOTHI, JIM3MHA, CEpUHA, [IUCTENHA, ()eHUIaTaHNHA, TUPO3HHA.
OnTuueckass u3oMmepusi Ha mnpumepe anaHuHa. CHocoObl MOMYyYEHUS aMUHOKHUCIOT:

BBaHMOHeﬁCTBHC (I-XJ]OpKap6OHOBBIX KHCJIOT C aMMHAKOM; TUAPOJIN3 OCJIKOB.
11



AmoTepHbIe CBOWCTBA aMHUHOKHCIIOT: B3aWMOJICHCTBHE C KUCIOTAMU U OCHOBAHUSIMH,
oOpa3oBaHKe BHYTPEHHEH COJM. 3aBUCUMOCTh MOHU3AIMA aMHUHOKHCIOTHI OT XapaKTepa
cpenbl. OOpa3zoBanue nentuaoB. [lentuaHas (aMuHas1) CBA3b.

benku kak BBICOKOMOJEKYJSpHbIE BelecTBa. llepBUuyHas, BTOPUYHAS M TpPETHUHAsS
cTpykTypa OenkoB. I'moOymsipabie n Gubpmwispabie 0enku. ['uaponn3 u neHaTypamus
OenkoB (oOpatumas u HeoOpatuMmasi). L[BeTHbIe peakiu OENKOB: KCaHTOMPOTEUHOBAS,
OMypeToBas, C alleTaToM CBUHLA. PO OEIKOB B )KM3HEAEATEIbHOCTH.

26. I'ereporuknnyeckue coeuHeHus. HyKIIeMHOBBIE KHUCITOTBI

CrpoeHue nupuanHa U nupposa (apoMaTUYHOCTh). PU3NUECKUE CBOMCTBA MUPHUANHA U
nupposia. XUMHYECKHME CBOMCTBA IIMPUIAMHA: OCHOBHBIE CBOMCTBA, HUTPOBAHUE,
ruapupoBaHue (oOpazoBanue nurnepuanHa). CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB
nuppoJia co cBoiicTBamu nupuanHa. OdpazoBaHuE MUPPOI-KAIHSL.

Crpoenue nupumuauHa U nypuHa. CTpoeHHE HYKIEMHOBBIX OCHOBaHUM (LIMTO3HUH,
ypalui, TAMUH, aICHUH, TyaHHH). TayToMepusi HyKJIE€MHOBBIX OCHOBAHMIA.

27. CUHTETHYECKHE BBICOKOMOJICKYJIAPHBIC BCIICCTBA

OcHoBHble mOHATMA XxuMmuun BMC: MOHOMEp, CTPYKTYypHOE 3BEHO, CTEIECHb
MIOJINMEpPU3ALUY, CPEAHSIs  OTHOCUTENIbHAs  MOJEKYJsIpHas  Macca.  Peakuuu
MOJINMEPU3AMM U CONOJMMEPU3ALMH; TTOJIUKOACHCAIMY (TOMOIIOJIMKOHICHCAIMA U
COMOJUKOHACHCAIIN).

Harypanbubiii  kayuyk. CHUHTETHYECKHE KaydyyKd: OYTaJMCHOBBIM, JUBUHUIIOBBINU,
OyTaIuEeHCTUPOJbHBIN,  XJOponpeHOBbIM.  CTpoeHue  BaXXKHEUIIMX  MOJIUMEPOB:
MOJIMATUIIEHA, MOJUIPONIEHa, (peHOIPOpMaIbAETUAHON CMOJIbI, MOJMBUHUIXIOPUAA,
Te(IoHa, MOJUCTUPOIIA, MOJIMMETUIMETaKpuiIaTa, nojuBuHuiamnerara. CHHTETHUYECKHE
BOJIOKHA: JIABCAH, KaIlpOH, alleTaTHOE BOJIOKHO.
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