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Yacers L
TeopernyeckHe 0OCHOBbLI XHMHH

1. OcHOBHBIC MOHATHA H 33AK0HBLI XHMHH

AToMHO-MONeKynapHoe ydeHue, BemecTBo (mpocroe, cioiHOe, CMECH BELIECTB),
XHMHYECKHH 9JIEMEHT, AIOTPOMHsA, MOJEKy/la, aToM, HOH, XHMHueckas Qopmyna,
BAICHTHOCTh, CTPYKTYpHEIe QopmMynsl. SBneHHA ¢H3HYECKHE H XMMHYECKHE.
OtHocHTebHAA ATOMHAs M MoJieKy/ispHas Mmacca. Mons. MongpHas macca BellecTBa.
Pacuer maccoBoii nonu anemenTa B BemiecTBe no opmMyne. OTHOCHTENBHAS TUIOTHOCTD
rasos.

2. Crpoenne aroma. [lepuoauyecknii 3akon /I.LH. Menneneesa

Crpoenue aroma. M3oronel. CtpoeHHe 3/1eKTPOHHBIX 000MI0YeK aTOMOB 371EMEHTOB
MEPBBIX YETHIPEX NMEPHOMNOB: §-, P- H d-3JEMEHTHI, JNEKTPOHHBIE KOHQUIYpallMH aTOMOB
# noHoB. OCHOBHOE M BO30YKAEHHOE cocToAHME aroMoB. CBocTBa aTOMOB: pasMep,
CPOJACTBO K AJIEKTPOHY, MOTEHIHA] HOHH3ALMH, 3EeKTPOOTpHUaTensHOCTh. CTeneHs
OKHCJIEHHA M BAJIEHTHOCTE XHMHYECKHX J1eMeHTOB. XapakTepHCTHKA ManbIx ¥ HOibLIHX
nepuoaos, rpynn M noarpynn. [Mepuonuuecknii 3akoH. 3aKOHOMEPHOCTH H3IMEHEHMA
XHMHYECKHX CBOHCTB 3JIEMEHTOB H HX COE/IHHEHHH 110 MEPHOAAM M IPyINIaMm.

3. XuMH4YecKan CBA3b

Tunel xuMuueckux cBa3eii: KoBaleHTHadA, HWOHHaA, BOAOPOJHaA, METaUTHYECKad.
Mexanu3Mel 06pazoBaHHA KOBAIEHTHOI HernoispHOH W nonspHoii cBA3H (oOMeHHBIH H
JoHOpHO-akuenTopHbli). CpolicTBa KOBaNeHTHON CBA3H: 3HEpPrHd, UTHHA, KPaTHOCTH,
MONAPHOCTE. [MNBI KPHCTA/UIMYECKMX pelerok. BellectBa MONEKYJIAPHOIO M
HEMOJIEKYIAPHOTO CTPOEHHA. 3aBHCHMOCTE CBOHCTB BEIIECTB OT HX COCTABA H CTPOEHHA.

4, XHMHYeCKHE peaklHH

Knaccupukauus XHMHYECKHX peakuuii B HEOPraHH4ecKoi W OpraHH4YecKol XHMMHH:
COelIHHEHHA, PasfioKEHHA, PEaKLHH 3amemeHnd, obMena, obpaTHMeIe W HeoOpaTHMBIE.
DK30- H 3HAOTEepMHYeckHe peakudd. TemyoBelie 3ppexkTsl XUMHYECKHX peakiHi,
OKMCIMTENBHO-BOCCTAHOBHTENEHEIE PEAKUHH, HX KlacCHOHKauua (MEKMONEKy/APHBIE,
BHYTPHMOJIEKYIAPHEIE, PEaKLHH AUCIPONOPUHOHHPOBaHKA). BaxHeHue OKHCIHTENH,



BOCCTAHOBUTEIM M BELIECTBA, O0OJAJaroNIle OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOM
NBOMCTBEHHOCTHhIO. (CoOCTaBlieHHE  ypaBHEHUW  OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxkuuii METOJIOM 3JIEKTPOHHOIO OanaHca.

5. OcHOBHBbIE 3AKOHOMEPHOCTH MPOTEKAHNS XUMHYECKUX peaKiuii

CKOpoCcTh XMMHUYECKHUX pEaKkIui, KOHCTaHTa CKOPOCTH U  (aKkTopsl ee
omnpenensomue. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKUX PEAKIUA OT KOHIICHTpAIMU
(KMHEeTUYeCKHE ypaBHEHUs), MaBleHUs, TeMmneparypsl (nmpaBmwio Bant-I'odda), crenmenu
JUCIIEPCHOCTH M IPHUPOJBI pearupyromux BemecTB. Karann3aTopbl NMOJIOKUTEIbHBIE U
oTpullaTeNibHble (MHTHOUTOPBI). OOpPaTUMOCTh XUMHUECKUX peakiuil. XUMHUYECKOe
paBHOBecue. (CMelleHHe XUMHUYECKOrO0 PaBHOBECHS TMOJ| JCHCTBUEM pa3lUYHBIX
daktopoB — npunnun Jle-Illatenne. PacyeT koHIIeHTpaInii B paBHOBECHOM CHCTEME.

6. PacTBOpbI. DJIEKTPOIUTHYECKAS TMCCOLMALMS

PactBopsl, kinaccudukanusa. PactBopuMocTs BemiecTB B Boge. CriocoObI BhIpaXKEHUS
KOHLIGHTPAallUh pacTBOPOB: MaccoBasl JOJs PAcTBOPEHHOTO BEILECTBA, MOJSpHAs
KOHIIEHTpalusa. PacTBOpPBI AJIEKTPONUTOB M HEANEKTpONUTOB. CuibHBIE U clla0ble
AIIEKTPOJIUTHI. DNEKTPOIUTHUECKAS TUCCOIMAIINS KUCIOT, OCHOBaHUM, cosiel. MexaHnu3m
JIMCCOIMAIINY BEIIECTB C MOHHBIM M KOBAJIECHTHBIM MOJIIPHBIM TUIIOM XUMUYECKON CBSI3HU.
Crenenb nUCCOLMALINN.

Peakun HOHHOTO OOMEHa B BOJHBIX PACTBOPAX, YCIOBHS MX MPOTEKAHMS.

I'mpponmus coneit, caydyam rtuaponusza. Cpena BOAHBIX PACTBOPOB: KHUCTas,
HelTpanbHas, mienounas. I[lorstue o0 wmHAMKaropax. Bomopomssi mokasarens (pH)
pacTBopa.

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJIEN C MHEPTHBIMH JJIEKTPOJAMH.

7. JKcnepuMeHTAIbHbIE OCHOBbI XMMHUH

JlaGoparopHasi mocyaa u obopynoBaHue. MeTozbl pa3jelieHus CMecei U OYUCTKH
BemiecTB. OCHOBHBIE C€MOCOOBI TONydeHUs (B JiabopaTOpuu) KOHKPETHBIX BEIIECTB,
OTHOCSIIIIMXCS K KJIacCaM HEOPTaHMYECKUX U OpraHWYecKuX coenuHeHui. [Ipaktuyeckoe
MPUMEHEHUE U 3HAUCHUE HEOPTraHUUYECKUX U OPTaHMYECKUX BELIECTB.

Yacrs I1.
Heopranuueckasi XuMus

1. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeIMHEeHU I

Knaccudukanus HeopraHuuecknx BemecTB. HoMmeHkiaTypa HEOpraHMYeCKHX
BEIIECTB (TPUBHAJIBHAS U MEXIYyHAPOIHAs).

OKcupl: KUCIOTHBIE, OCHOBHBbIE, aM(pOTepHble, MX (U3NYECKHE U XUMUYECKUE
CBOMCTBA U CIIOCOOBI OTYYCHHS.

OcHoBaHMs, UX KiIaccuPUKalus, CrocoObl MOJYyYEHUs, XapaKTepHbIE XUMHUYECKHE
cBoiicTBa. OCOOEHHOCTH XMMUYECKUX CBOMCTB aM(POTEPHBIX THIPOKCHIOB.

Kucnorel, ux xinaccupukanusi, XapakTepHble XHMHUYECKHE CBONCTBA U CIIOCOOBI
HOJIyYEHUSI.

Comu, ux kiaccupuKalus, XapakTepHble XUMHUYECKHE CBONCTBA U CIOCOOBI
nosydyeHus. Kpucramioruaparsl, UX CTpOEHUE U IPUMEHEHHE.

B3auMocCBs3b pa3auyHbIX KIACCOB HEOPraHUYECKUX BEILECTB.

2. HemeTtanbl

XapakTepHble XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB — HEMETAJIOB: BOAOPO/IA,
rajJloreHoB, KUCIOPOJa, Cepbl, a3oTa, hocdopa, yriaepona, kpemuus. Bomgopoa, criocoOsr
MOJIy4YEHHUS, B3aUMOJIEUCTBHE C MPOCTBIMU, CIOKHBIMU U OPraHUYECKUMU BELLECTBAMU.
ITepokcua BoiOopoaa, €ro CBOMCTBA.



[IpuponHble coequHEHUs] TaloOreHoB. Pu3MUeCKMe M XMMHUYECKHE CBOMCTBA,
KHUCIIOPOJIHBIE COCJAMHEHUs TaJOre€HOB, CIOCOOBI TIONYYEHUSI W TPUMEHEHUS B
XUMUYECKOU MPOMBIIIUICHHOCTH, MEAUIIMHE, ObITY. XJIOPOBOAOPO/I, COJIsSIHAsI KUCIIOTA, €€
CBONCTBA, MOJIyYEHUE, IPUMEHEHHE.

Amnotponiusi  kuciopoaa. Duznyeckue U XUMHYECKHE CBOMCTBA, CIOCOObI
MOJIyYEHUs U IPUMEHECHHUE.

Cepa, B3aUMOJEHCTBUE C MPOCTHIMH U CJIOKHBIMH BELIECTBAMH. XapaKTEPHUCTHKA
cBorictB okcuzoB cepbl (IV) m (VI). CepHucras u cepHas KHCIOTBI MU HX COJIH.
CepoBo10poA 1 €ro CBOKCTBA.

CBolicTBa a30Ta U €r0 COCAMHCHUN: aMMHaKa, OKCHIOB a30Ta, a30THCTOM U a30THOM
kucioT. IlonyueHne W mHpUMEHEHUE a30Ta M €ro CoeluHEHMi. PasnoxeHue coneit
A30THOM KHCJIOThI IPU HATPEBAHUH.

®ocpop. Amnorponust gocdopa. Ousnueckue U XxuMHUEcKHe cBoicTBa (ocdopa,
€ro OKCHUJI0B, (hOCHOPHBIX KUCIOT U CcoJie opTOhOCHOPHOM KUCTOTHI.

VYriepon, ero ajyioTponusi U NPUPOJHbIE coequHEHUs. PU3NUECKUE U XUMHYECKUE
CBOICTBA YIJ€poJa, €ro OKCHUJIOB M YTrOJbHOM KHCIOTHL. CBOWCTBA COJIEW YrOJIbHOU
KHUCIIOTHI.

Kpemnuii, npupoansle coeauHeHuss KpeMHHs. CBOHCTBA KpEeMHUSI U €ro
COEJIMHEHUHN.

3. MeTtanbl

[Tonoxenue wetaioB B llepronuueckoil cuCTEME XUMHUUYECKUX SJIEMEHTOB.
Oco0eHHOCTH 3JIEKTPOHHOTO CTpPOeHUs UX atoMoB. OOIasi XapaKTepUCTHUKa METaIOB
[JIABHBIX M MMOOOYHBIX MOATPYII MEPUOANIECKON CUCTEMBI, UX OKCUIOB U THIPOKCUIOB:
KHCIIOTHO-OCHOBHBIE U OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OOIIME CIIOCOOBI
MOJIyYEHUSI METAJIJIOB.

Meramnbl [ u Il rnaBueix moarpynn. CtpoeHue atroMoB. Pu3MUECKHE CBOWCTBA.
XUMHUYECKHUE CBOWCTBA: B3aUMOJCIHCTBHUE C HEMeTa/llaMH (TajoreHaMH, KUCIOPOIOM,
cepoi, azoroM, ¢ochopom, YriIepoaOoM, BOJIOPOJOM), BOJIOH, pPACTBOpAMH KHCIOT.
CoenuHeHUsT MIENOYHBIX U UICJIOYHO3EMENIbHBIX METAJUIOB: OKCHJIbI, MEPOKCHUJbI,
TUAPOKCHUIBI, TUAPUIBI, HUTPUJIBI, Gochuasl 1 kapouabl. X xumMudeckue cBOMCTBA.

Amomunuii. Ctpoenune aroma. Dusnueckue cBoWcTBa. XHMHYECKHE CBONCTBA
AJIIOMUHHUS: B3aUMO/JICHCTBUE C HEMETAJJIaMU (TalloT€HaMu, KUCIOPOJOM, CEPOil, a30TOM
U YIIIEPOJIOM), OKCHIaMH, pa30aBICHHBIMH W KOHIICHTPUPOBAHHBIMU PACTBOpPAMU
KHUCIIOT (COJITHOW, CEpHOM, a30THOM), pacTBOpaMu Iieoued U kapOoHaTaMH IIETOYHBIX
METaJIOB, BOJIOW. OKCUI U THAPOKCHU]I AIFOMHUHHS, UX aM(pOTEpHBIE CBOWCTBA.

Mertamnsl no6ounbix nmoarpynn (d-anementsl). OCOOEHHOCTH CTPOCHHSI UX aTOMOB.
OO6m1as xapakTepucTUKa d-2JI€MEHTOB.

Kenezo. Ctpoenue aroma. XapaKTepHble HMOHBI W CTEMEHU OKHCIICHHS >Kele3a.
du3nyeckue CBOMCTBA. XHMMHUYECKHE CBOMCTBA: B3aHMMOJCHCTBHE C HEMeTalIaMHu
(ramoreHamu, KHCIOPOJOM, CE€poi), pa30aBIEHHBIMM M  KOHILIEHTPUPOBAHHBIMU
pacTBOpaMu KHUCIIOT (COJSHOM, cepHOM, a3oTHOM). Oxcua u ruapokcu xkemnesa(ll), conu
xene3a(ll), ux BoccranoButTenbHbie cBoiicTBa. Oxcun u ruapokcun xenesa(lll), ux
amM(OTepHbIE CBOICTBA.

Maprasnen. CtpoeHue atoma. XapakTepHble HOHBI, CTENIEHU OKHUCICHHS MapraHiia u
COOTBETCTBYIOIIIME OKCHIbI, THAPOKCHIBI M COJHU. B3aumojeicTBUe MapraHia ¢
KHCIIOTaMU. M3MeHeHHe KHCIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB COEIMHEHMIM MapraHiia ¢ U3MEHEHHMEM CTEMEeHU OKHCIIeHHs maprania. OKcunu



mapranna(IV), ero oxuciauTedbHbIE CBOWCTBA B KHCJIOW cpene. MaHraHatel U
MEPMAHTAHATHI, UX OKUCIUTEIIbHBIE CBOMCTBA.

Xpom. CtpoeHue aroma. XapakTEpHbIE HOHBI, CTENEHU OKHUCJICHUS XpoMma H
COOTBETCTBYIOILLIME OKCU/IbI, TUAPOKCHU/IBI U COJIU. B3aumopaeiicTBre Xpoma ¢ KHUCIOTaMHU.
W3mMeHeHrne KHUCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  CBOMCTB
COCIMHEHUN XpoMa B 3aBUCUMOCTU OT CTENEHU OKUCIEHUs Xpoma. OKCUI U TUIPOKCHU]T
xpoMma(Ill), ux amporepHbie cBolicTBa. XpOMaThl U TUXPOMATHI, KX B3aUMOIPEBPAIICHUS
B 3aBHCHUMOCTH OT KHMCJIOTHOCTH cpefpl. OKUCIUTENbHbIE CBOMCTBA COEIMHEHHUI XpoMa
(VD).

Huuk. Ctpoenune aromMa. XHMHUYECKHME CBOWCTBA: B3aMMOJICUCTBUE IIMHKA C
HEMeTalaMu  (XJIOpOM, KHUCJIOPOJIOM, Cepoil), C BOJOW, C pa30aBICHHBIMU U
KOHIIEHTPUPOBAaHHBIMU PACTBOPAMU KHUCIOT (COJITHOM, CEPHOM, a30THOM), CO IIETOYaAMHU.
Oxcua v TuAPOKCU IIUHKA, UX aM(OoTepHbIe CBOMCTRA.

Menp u cepebpo. Crpoenue aroma. XapaKTepHbIE CTEIEHU OKHUCICHUS.
XUMHUYECKHUE B3aUMOJEHCTBHE C HEMeTa/UlaMH (TaJlor€HaMH, KHUCJIOPOJIOM, CEPOM),
KHCJIOTaMHU.

KauectBennbie peakuuu OOHApYKEHUS KATHOHOB W AaHHOHOB. AHAJIUTHYECKUE
MIPU3HAKU PEAKIIM.

Yacrs 111
Oprannyeckass XuMus

1. Teopust ctpoenust oprannyeckux coefuHenuii A.M. bytiieposa

3aBUCUMOCTh CBOWCTB BEIIECTB OT WX XHUMHYECKOro CTpoeHus. M3omepus
CTPYKTYpHasi M NMpocTpaHCTBeHHasd. HomeHkmaTypa (MexayHapoJaHas U TpPUBUAIbHAS).
['omonornueckue psiabl. TUIBI THOPUAN3AIIMN IIEKTPOHHBIX OpOUTaNiell aToMa yriieposa.
Tunsl cBA3€ B MOJIEKYJax OpraHWYeCKUX BewecTB. Paaukanbl. DyHKIMOHAJIbHbBIE
TPYIIIBL.

2. OcHOBHBIE KJIACCHI YIJIEBOIOPOAOB

AJnkaHbl, IUKJIOAIKaHbl. ['OMOJIOrMYECKHl psAJl alKaHOB, U30MEpUs, HOMEHKIATYpaA.
duznueckue U xumMuieckue cporictBa. CriocoOs! nmonyueHus. Haxoxaenue B mpupoe.

ATKeHBI, anKaJueHbl, ankuHbl. M3omepus. Xumudeckue u (U3UYECKHE CBOMCTBA.
Peakiun nonumepusauuMu W MONMKOHJEHcAauuu. OCHOBHBIE MOHATUSA: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIEHD [TOJIMMEPU3ALINH.

CrnocoObl nonyyenusi. KauecTBeHHbIE peakluu.

benszon, ero romosorm U TNPOU3BOAHBIE. XUMHUYECKHE CBOicTBA. CrocoOsI
nonydyerus. OpueHTHpyrollee JIeHCTBHE 3aMecTHTeNel B  OEH30JIBHOM  KOJbIIE
(3amectutenu I u 11 pona). B3aumocBs3b npenenbHbIX, HENPEAEIbHBIX U apOMAaTHUYECKHX
YTJIEBOJOPOIOB.

3. Kuciopoacoaep:xamue OpraHn4ecKkue coeInHeHust

Knaccuduxamms, crtpoerne. KucinoTHple CBOHCTBA CHHUPTOB U (PEHOJNIOB.
MHoroatoMHble cnUpThl. XuMudeckue cBoiictBa. CrnocoObl nonyueHus. KauecTBeHHble
peaKiuu CoupToB U (heHoI0B. MeanKOo-OHOIOrHuecKoe 3HaUCHHeE.

Anbneruasl 1 KeToHbl. CTpoeHne KapOOHWIBHON Tpynmbl. XMMHYECKUE CBOICTBA.
Peakuuu OKHCIIEHHS M BOCCTAHOBJICHUS, «CEpEOpPSHOTO» W «MEIHOro» 3epKaa.
CriocoObI oy4eHusl.

Knaccuduxamnus u cBoiicTBa KapOOHOBBIX KHCIOT (ayn(aTHIecKre, apoMaTHIECKHUE,
HACBILLIEHHbIE, HEHACHIICHHbIE). TpUBHANBHBIE Ha3BaHMsS. XUMHUYECKUE CBOMCTBA.
Peakuust stepudukanuu. OcoOEHHOCTH CTPOCHHUS U CBOMCTB MYPaBbUHON KHCIIOTHI.
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[Tpon3BoaHbIE KAPOOHOBBIX KUCIOT: COJIM, AHTUAPUIBI, AaMUJIbI, CIIOKHBIE F(PUPBI.

4. A3oTcoaep:xaiue OpranHn4ecKue coeJMHeHus

AMHHBI KaKk OpraHMYeCKHME OCHOBaHMS, Kiaccu(uKalus aMUHOB (IIEPBUYHBIE,
BTOpPUYHbIE, TPETUUYHBIE, apoMaTHueckue). AnudpaTHuecKue U apoMaTHUYECKUE aMUHBI,
XapaKTepHble XMMUUYECKUE CBONCTBA, CIIOCOOBI OJTyUEHHE

AMMHOKHCIIOTBI, XapaKTepHbIe XUMHUYECKHE CBOMCTBA, CIIOCOOBI IOIYYEHHUS.

5. Bbuosornyeckn Ba:kHble BellleCTBA: 'KUPBI, 0€JIKH, YIJIeBOAbI

XKupbl Kak craoxHble A(QHUPH INIMLIEPUHA M BBICHIUX KAapOOHOBBIX KHCIOT.
Knaccugukauus, crpoeHne u cBoMCTBa. Brpiciinme XupHble KapOOHOBBIE KHCIOTBHI.
CuHTE3 1 THIPOJIN3 KUPOB (KUCITOTHBIN U ILIETOYHOM).

benku xak npupoaHsle 6uonoaumepsl. HekoTopbsle o-aMUHOKHCIOTHI, 00pa3yomue
OenKu — IIMLWH, QJaHWH, CEpUH, LUCTEHH, (EeHUJIAJIaHUH, aclaparuHoBas KHUCIIOTA.
CuHTe3, CTpOEHUE U TUIPOIN3 NENTHIOB.

VraneBoael.  MoHocaxapuisl:  IUIIOKO3a,  pu0o3a,  Jae30kcupubo3a  Kak
anpaerugocnuptel. DpykTo3a Kak M30Mep INIOKO3bI M KeToHocnupT. CrpoeHne u
XapaKTepHble XMMHUYECKHE peakiuu. BoccTaHaBiauBaioliue W HEBOCCTAHABIMBAIOIINE
qUcaxapujibl:  caxapo3a, MallbTo3a, JIakTo3a, Leuioono3a. CTpoeHue, CBONCTBA.
[Tonncaxapuapl: Kpaxman u nesuironosa. CTpoeHue, CBOKCTBA.

TunoBele pacyeTHbIe 3a4a4N:

- pacyeTsl ¢ MCIOJIb30BaHUEM MOHATHH PacTBOPUMOCTb, MaccoOBasl JOJIs BEIIECTBA B
pacTBope, OOBEMHasi 01, MOJIApHAas KOHIEHTpAIMsl BELIECTBa, KUHETHYECKUX
ypaBHeHMiI W mpaBwia Baut-I'opda nns temmeparypHOW 3aBUCHUMOCTH CKOPOCTH
peakuuu;

- pacdeTbl IO ypaBHEHUSIM peakluii: TeraoBoro 3¢dexra peakuuu; Macchl (00beMa,
KOJIMYECTBA BEILECTBA) IPOJYKTOB WJIM UCXOHBIX BEILECTB, ECIIM OJHO U3 BEUIECTB JAHO
B M30BITKE (MMEET MPUMECH), TaHO B BHUJE PacTBOpa C OMPEIEeEHHON MacCOBOMW J10JeH
pPacTBOPEHHOI0 BELIECTBA; MAacCOBOM WM OOBEMHON [ONMM MPOAYKTa PEAKIHH OT
TEOPETUYECKH BO3MOXKHOI'O BBIX0O/A; MACCOBOM J0JIM (MAacChl) XMMHUYECKOIO COEUHEHUS
B CMECH; BbIBOJI MOJIEKYJISIpHOU (DOPMYJIBI BEILIECTBA.



