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TIIVMAYAJIbBHA S 3AITICKA

[Iparpama VCTymHBIX ICHBITAYy Ma BYYSOHBIM MpaaMene «XiMmis»
MpbhI3HAaYaHa JUIs aco0, SKis MacTymHarolb Ba YCTAaHOBBI BBIMIAMINAN adyKallbli
JUISl aTphIMAHHS aryJjbHai BBINIDNIIAN 1 CTIelbIsIbHAN BBINIAUIIANA aTyKallbll.

[Iparpama cTpykTypaBaHa ¥ aanaBegHacIl 3 By420HBIMI Iparpamami na
XMl JJIs1 YCTaHOY aryibHal cApaaHsAN agykanpli (0a3aBbl Y3pOBEHD).

VYerynHbIg ICHBITE TIa BYYSOHBIM MpaaMene «XiMmisy MpaBoa3sdilia 3
BBIKAPBICTAHHEM TACTAY. 3MECT TACTABBIX 3a/IaHHSY BbI3HAUaellla Jaa3cHain
mparpaMail  yCTYMHBIX ICIBITAY, 3alBepikaHail MiHICTApCTBaM aayKallbli
Pacny6mniki benapych.

ITATPABABAHHI A ITAJIPBIXTOYKI ABITYPBIEHTAY

Ha ycTynHbIM icmibllie 1a XiMii a0ITypbICHTHI TaBIHHBIL:

Bellallb HAWBAXKHEHIIBIS MaHAII, 3aKOHBI 1 TIOPBIl; yJaciiBacii
pAUbIBAY ACHOYHBIX KJlacay HeapraHIYHbIX 1 apraHiyHbIX 37Ty4YdHHSY;

BeIallb yJacIiBacii 1 TalliHBl TPHIMSIHCHHS HaWOOJBII Ba)KHBIX
poUBIBay, SKis BBIKAPBHICTOYBAIOIIA ¥ TOOBIE, CENbCKall racragapiisl,
IIPaMbICIIOBACLI;

BeJallb MPABUIbI OSICTICYHBIX MABOA3IH MPbI aOBIXO/KAHHI 3 pIYbIBaMI,
XIMIYHBIM MOCYJaM 1 J1abdapaTOpHbIM a0CTaIsIBAaHHEM;

yMellb TJIyMaublllb Yy3a€MacyBsi3b TNaMDK cacTaBaMm, OyaoBail 1
ynacuiBacusMi paubiBay;

yMellb ~ NPBIMSHSAIB  BBIBYYaHBISI  MaHALLI 1  3aKOHBI  TIPBI
XapaKTapBICTHIIBI CAaCTaBy 1 YacIliBacIedl paYbIBay, XIMIYHBIX PIAKIIBIN,
criocabay aTppIMaHHS PIYBIBAY;

BBIKOHBAIlb THIMMABBISA Pa3jiiKi 1 pamiaipb CKJIQJ3eHBII Ha 1X acHOBE
3a/1a4bl.

Ha ycrynHbIM icnibllie 71 Ha3Bay XIMIYHBIX 3JIYUYIHHSY MPBIMSHSCHLA
Hamenkinarypa [FOITAK 1 TpbIBIsUIbHBIS Ha3Bbl, SIKisl BBIKAPHICTOYBAOIA ¥
J3€I0UbIX BYYA0OHBIX JalaMOXKHIKax JUIsl YCTaHOY aryjbHail CApdaHsAl
ayKalpll.



AOITyphIeHTY Aa3Bajsena kapeicTaia Ttabmimami: «llepbisabranas
cictoma XimiuHbIX anemeHTtay J[.I. MenmzsneeBay (maymoyranephlsaHbl
BaphIsHT), «PacTBapasibHAcIlb acHOY, KICIOT 1 cojed y Bame» 1 «Pan
aKTBIVHACII MeTajay».

[Ipel pandHHI 3a]a4 MOKHA KapbICTalllla MIKpaKaJbKyJsTapaM, skl He
aJHOCIIA Ja KaTdropbll CpOAKAY 3axOyBaHHs, MPHIEMY 1 Mepaaaydbl
1H(apMaupIi.

SMECT BYUOBHAT'A MATOPLIAITY

AT'YJIbHAS | HEAPTTAHIYHASA XIMIA

[Ipaamer ximii. 3’ BBl P1314HBISA 1 XIMIYHBIS.

AcHOVHBIA maHsAmmi ximil. PoubiBa. Atam. XiMIYHBI 3JIEMEHT.
Manekyna. Ion. YUbICThIsE pa3ubIBBl 1 cymecl. MeTaapl maa3eny CyMeceu.
MacaBass gong kammaHeHTa ¥ cymeci. IIpocTeis 1 CKIagaHbis PIYbIBBI.
Anarponisg.  XimiyHas  ¢dopmyna. DopmynbHas  an3iHKa.  PAUbIBBI
MaJeKyJsipHail 1 HeManeKyJsipHait 0y/1oBbl. AJHOCHas aTaMHas, GopMyibHas
1 MajekyjspHas Macbl. MacaBas oy XiMiuHara SJE€MEHTa ¥ paYbIBE.
Konpkacup paubiBa. MansipHas maca. 3aKOH TAcTasHCTBAa CacTaBy 1 3aKOH
3axaBaHHS Machl pAUbiBa. 3aK0H ABarajpa. MamnsipHsl a0’€éM ra3zy. AaHocHas
IIYbLUIbHACITL Ta3y. AO’EMHas J0Jis ra3a y cyMmeci razay.

bynosa arama. Cacray atamHara siipa. ATaMHBI Hymap, MacaBbl JiK.
®i31uHbl C3HC araMmHara Hymapa. [3atombl. DnekTpoHHass OyJaoBa arama.
[lansamme a0 HS7AEKTPOHHBIM BOONaKy. ATamHas apOiTaidb. DHEPreThIYHBI
Y3poBeHb 1 Maay3pOBEHb, S-, p-, d-apOiTaii ¥ arame. ACHOYHBI 1 Y30y IXKaHbI
CTaH aTama. DJIEKTPOHHA-Tpa(IuHBII CXEMBI, JIEKTPOHHBIS KaH(ITypalbll
araMmay 3JIEMEHTAy NEPLIbIX TPOX MEPBIAAY .

[leppisiAbIYHBI 3aKOH 1 MEPBISABIYHAS CICTAMA XIMIYHBIX 3JIEMEHTay
JI.1. Mennzsuieena.

[leppisapiuHacp  3MEHBI ~ aTaMHara  pajplyca, METaliYHbIX 1
HEMETAIIYHBIX yJacIiBacIel, JIeKTpaaMOYHACII 3 TaBeTiUdHHEM aTaMHara
HymMapa »dJeMeHTay A-Tpymn. 3MeHa KICIOTHAa-aCHOYHBIX YlaciiiBacien
akcizay 1 rigpakcizay 3 maBeliuydHHEM aTaMHara Hymapa i djeMeHTay A-
rpyn. Di319HBI COHC HyMapa MephisiAy 1 HyMapa TpyTibl.

XapakTapbICThlKa XiMiYHara »5JIeMEHTa I@la Sr0 CTaHOBIIIYBI ¥
NEPBISABIYHAN CiCTIME 1 OyToBe aTama. 3HAYIHHE MEPhIsIbIYHATA 3aKOHY.

[Ipsiposa 1 ThINBI XIMiIUHAW CYBs31 (KaBajeHTHAas!, 10HHAs, METaTI4Has).
[MTansipHas 1 HenasipHas KaBaJICHTHAs CyBsi3b. KpaTHacIb CyBs3i.

AOMeHHBI 1 TOHapHA-aKIPITaPHBl MEXaHI3Mbl YTBApIHHS KaBaJICHTHAM
cyBsi3i. BaneHTHaCIb 1 CTyNIEHb aKiCICHHS.

MixManekyspHae y3aeMaa3esiHHe.



Banaponnas cyBs3b 1 se Yiuibly Ha (i314HBIS YJIacIliBacllli p34biBa.
Banapoanas cyBsizb y IpBIPOAHBIX a0’ €KTaxX.

ThIMbl KPBIITATIYHBIX CTPYKTYp: aTramHas, 10HHas, MalleKyJsipHas,
MeTajiyHasl.

Krnacidikanpiga XiMiuHbIX prakubid. LlernnaBel 3(heKT XIMIYHAN pIaKIIbIL.
Paaki1ipli 9K3a- 1 3HAATIpMIUHBIA. TApMaxiMIUHbIA YpayHEHH.

Ckopacip  XIMIYHBIX PAakIlplil. 3ajieXXHAcClb CKOpacili XIMIYHBIX
PRaKIBIA aJ] MPBIPOABI 1 KAHIPHTPAIIbIl PIAryIOUbIX PAUbIBAY, TAOMIEPATYPHI,
TIJIOIIYBI TTABEPXHI Cy/IaKpaHaHHs, HasyHACII KaTai3arapa.

AOapauanpHacilb ~ XIMIYHBIX  pIaklbId.  XiMiyHas  payHaBara.
3pyuiBaHHe XIMIYHAM payHaBari maj J3€sIHHEM 3HEIHIX (¢akTapay
(npeiamem Jle [laTanse).

AKicisuibHa-aiHayaeHubls  Opamdcbl. CkinagaHHe — YpayHEHHSY
aKiCIIsJIbHA-aJHAYJICHUbIX P3aKIUbIA 1 paccTaHOYKa Kad(ilbleHTay MeTajam
AJIEKTpOHHAra OanaHcy. AKICIsUIbHA-aJHAYJICHYbIS MPalAChl Y MPBIPOI3E,
TOXHILBI, ITOOBIIIE.

PactBopsl. PacTBapanHe sk (izika-XiMiuHbI npanpc. LenmaBbis 3hexTs
npel  pacTBapaHHI. KaHIpPHTpaBaHbiss 1 pa30ayleHbls, HAChIYaHbIA 1
HEHACHIYaHbBIS PACTBOPHI.

[Tansiie ad KpeIITajgeriapaTax CoJICH.

PactBapanbHacub.  3anexHacllb  pacTBapajbHACLl  p34yblBay  an
PBIPOJIBI PIUBIBA, TAMIIEPATYPHI 1 LICKY.

Cnocabbl BbIpakdHHSI cacTaBy pacTBOpY (MacaBasi JoJisl, MajsipHas
KaHI[PHTpAaLbIs).

DneKTpamiThIYHAs ABICABIALIBIS 37TyUYIHHAY 3 PO3HBIM ThIMIaM XiMiYHAN
cyBsi3i. KaTeI€HBI 1 aHIEHBI. DIEKTPAIITHI 1 HEAJIEKTPAIITHI.

CrymeHb DJEKTPATITBIYHAM  AbICAIBIAIBI. MOIHBIAT 1  cl1a0bIs
ANEKTPAIITHL. Y PayHEHHI bICALBISIBI MOLHBIX 1 CIA0BIX 3JIEKTpaiTay.

YMOBBI HeabapaudajibHara MpaisKaHHsS pPAIaKIblii 10HHara abmeHy ¥y
pacTBOpax JeKTpasiTay.

XIMIUHBIA yJacuiBacli AacHOY, KICIOT, COJied Yy CBSTJIE TI0PbII
AICKTPATITBIYHAN JIBICAIIBISIIBII.

[Mansmme a6 BamaponubiM  makazublky  (pH)  pacTtBopy.
XapakTapbICThIKAa KICJIOTHBIX 1 AaCHOYHBIX yJacIiBaclied pacTBOpy Ha
nazctaBe BemiusiHI pH. Adapboyka KiclIOTHA-aCHOYHBIX IHABIKATapay
(yrakmyc, (enondTanein, METhUIAPAHXK) Y BOJHBIX pacTBOpaxX KICIOT 1
myoJsavay.

AKkciapl, 1X cacTtay, Ha3Bbl, kiaciikauplsi, aTpbiMaHHE. ATYJIbHbIS
XIMIYHBIS ¥iaciiBacll acHOYHBIX, aM@aTdpHbIX (Ha MPBIKIAA3E akKciaay
IIBIHKY 1 aJTFOMIHIIO) 1 KICJOTHBIX aKcijay.



ACHOBBI, 1X cacTay, Ha3Bbl, Kjiaciikaiplsi, aTpbIMaHHE. ATYJIbHBIS
XIMIUHBIA YJaciiBacii nrdosaday, aMm(paTtiIpHbIX TiApakciiay (Ha MPBIKIaa3e
rigpakcijay npIHKY 1 aTFOMIHII0), HEpacTBApPaIbHBIX aCHOY.

Kicnotel, 1x cacrtay, Ha3Bbl, Kiaciikaipisi, aTpbIMaHHE. ATYJIbHBISA
XIMIYHBISI YIIACIBACI KICIOT.

Cacray, Ha3Bbl 1 Kiaci(ikaupls cojeil. ATpbIMaHHE COJ€il. ATyJIbHbIA
XIMIYHBIS YJIaclIBacIll COJICH.

VY3aemacyBsi3b NaMi aCHOYHbBIMI KJIacaml HEapraHiuHbIX 3TyUYIHHSAY.

CraHoBilua mMeTanay y NepblsibldHald CICTAME XIMIYHBIX JIEMEHTAY.
AcabmiBaciii 3JeKTpoHHal OynoBBI aTamMay Meranay. PacmaycromxaHacib
MeTajay y 3IMHOU Kaphl.

Oi31yHbIA  ynacmiBacii Meranay. ATyJIbHBIS XIMIYHBIS YIacIiBacIl
MeTajiay: y3aeMaJ3esHHE 3 HeMeTajiami, Bajoi, KicjoTami, BOJIHBIMI
pacTBopami coJieit. Paj akTeIyHacii metanay.

ArynbHBISL criocalObl aTphIMaHHA MeTanay (aJHayJIeHHE BYIUISIPOJIaM,
axcigam Byrsipoay(Il), Bagapomam, metanami).

DneKTpoi3 paciiaBay cojiei.

CmaBbel MeTallay: YbITYH, CTallb, OpOH3a, JaTyHb, I3IOPATIOMIHIN.
[IpeiMsiHEHHE MeTamay 1 criaBay.

bynoBa 3HemHiX 3JeKTpOHHBIX abanoHak atamay Mmertanay IA, IIA 1
[ITA-rpymn, cTyneH1 akiCIeHHs ¥ 3IIyY2HHSX.

XapakTaphICThIKa 3JyYSHHSY IMYOJIAYHBIX, IIY0JIAYHA3SIMETbHBIX
MeTajay, MarHilo 1 aJoMiHilo: cactay, (i314HbIS 1 XIMIUHBISA YacliBacil
akcimay, rigpakcimay, coneil. SIkacHae BBISYJICHHE KaThIEHAY KaJbIBIIO 1
OapeIio.

HanBaxxnenmbis IIPBIPOIHBIA 3ITy49HHI 11Y0JIaYHBbIX,
II90J1a9HA3IMENIbHBIX METanay, MarHito 1 aoMIHIIO.

XKopcrkacup Baabl. CriocaObl HaMSHIIIIHHS dKOPCTKACII BaJIbI.

bismariuHas ponss 1 NOpbIMSHEHHE HAWBAKHEWILIBIX  3ITyYIHHSY
ITY0JIAYHBIX, IY0JIaYHa3sIMEIbHBIX MeTajlay, MarHito 1 allOMIHIIO.

Kanesa. 3HaxomxaHHe ¥ NpbIpoA3e, Oisariunas pois.

@Di314HbIA 1 XIMIYHBISA YIacIiBacii >kane3a. HallBaKHEHIIbIs 31y4dHHI
Kajes3a: akCiabl, TIAPAKCIIbI, COTI.

SxacHbis paakibil Ha 10HBI xKane3a(Il) 1 xaneza(Ill).

Kapo3is xxane3a, meTaasl abapoHBI aJ1 Kapo3il.

XiMIYHBIS 3JIEeMEHTHI HeMeTasbl. CTaHOBIIIYA ¥ TIEPHISAbIYHAN CiICTAME
XIMIYHBIX 3JIEMEHTAy. bBynoBa 3HENIHIX 53JIEKTPOHHBIX a0aJloHaK aramay
HEeMeTajay, BaJCHTHACIb, CTYNCHb aKICICHHS Yy 37yUdHHSX. AJATpoIms Ha
MPBIKIIA3€ KICIapoay, Cephl, Byrsipoay, dhocdapy.

Baoapoo. Bagapon sk XiMIYHBI 3JIEMEHT 1 IIPOCTac PIYbIBA. [3aTOIBI
Bagapoay. Di3iuHbIs YIaciiBacii.



XIMIUHBIA YJacuiBacili BaJapoidy: Yy3aeMaJ3esHHE 3 HeMeTalaMmi,
IYOJa4YHbIMI 1 IIYOJAaYHA3IMENIbHBIMI ~MeTajlaMmi, akcigami Merajiay,
TiIpbIpaBaHHE HEHACBIYAHBIX AapraHIYHbIX 3JIYUYdHHSAY (HAa MPBIKIaaA3e
ByIJieBagapoaay).

JIaTyublss BaapoOIHBIS 3JIY4YSHHI HEMeTajay »JJieMeHTay A-rpyn
(cacTay, (1314HBIs YiiaciiBaciii).

ATpbIMaHHe Bajiapoay ¥ gadapaTophli.

BrlkapbicTaHHE BaJapojay SIK dKajlariyHa 4bicTara mnajiiBa 1 ChIpaBiHbI
JUIs1 XIMIYHAM TIPaMBbICIOBACII].

l'anacenwvr. T'ajareHpl SIK XIMIYHBIS AJIEMEHTBI 1 MPOCTHIS PIYBIBHIL.
@Di31yHBIA  yNacmiBacii MPOCTHIX paYbIBay. HalBaKHEHIIbIS TPBIPOIHBIS
3IIy4YIHHI rajarcHay.

XiMiyHbIS  VacIiBacill rajareHay: y3aeMaJi3essHHE 3 MeTalami,
BajapojiamM, pacTBOpaMi COJIeH TajareHaBaJapoJIHbIX KICIOT, XJiapaBaHHE
apraHivyHbIX 37TyYSHHAY (HA TIPBIKJIAA3€ HAChIYaHBIX 1 HEHACHIYaHBIX
ByIJIEBaJIapoaay).

XnopaBamapodHasi KiclaTta: aTrpbIMaHHE 1 XIMIYHBIS —YJiaciiBaclii
(I3essHHE Ha IHIBIKATAphI, y3aeMaJ3esiHHE 3 MeTajami; AacHOYHBIMI 1
am(baTIpHBIMI aKciiaMi; TiIpaKkcigami MeTanay; cosimi).

["amarenaBaiapoAHBIA KICTOTHI 1 1X COJ1. SIKACHBIS PIAKIIbIl HA XJIapbI-
, OpaMmijzi- 1 €npia-10HbL. bisnariyHae 3HaY?HHE 1 IPBIMSHEHHE TajlareHay 1 ix
3IIyYDHHAY .

Inemenmul VIA-epynwi: kicnapoo i cepa. Kicnapon i cepa sk XIMIUHBIS
AJIEMEHTBI 1 TPOCTHIS PIYBIBBL. [IpOCTHIS pPIUYBIBBI KICHApOAY 1 CEPBHI.
[IpbeIpoaHBIS 3TyI2HHI KICIAPOIY 1 CEPHI.

®D1319HBIA YIIaciBacIli Kicaaposy.

XiMIUHBIA YNacuiBacil KicIapoay: aKiCI€HHE MPOCTHIX 1 CKIIAJaHBIX
paubiBay (Meranay, HemeTanay, cyibdinay skajie3a 1 I[bIHKY, apraHIuYHbIX
3IyYSHHSY). ATphIMaHHE KICIapoay ¥ J1adapatopsll i NpaMbICIOBACII.

Oi31yHbls  YiaciiBacii cepel. Cactay 1 OylnoBa MalieKyJbl CEpBbl.
XiMI4HBIA YHaciliBacili: y3aeMaJ3esiHHE 3 Kiciapoaam, BagapoaM, MeTaiami.

[IpeIMsTHEHHE KiCIapOAY 1 CEPHI.

Banapoansis 3my43HH1 KiCIapoay 1 CEPHI.

Bana. bynoBa mainekyinbl. AcaOmiBacii (i3id4HBIX ylIacliBacue, sKis
aOyMOYJICHBI BaJIapOTHBIMI CYBSI3SIMI.

XiMIYHBIS VacIiBaciil BaJbl: y3aeMaJ3€sTHHE 3 aKTBHIYHBIMI MeTajiaMi,
KICJIOTHBIMI1 1 aCHOYHBIMI1 aKCiJaMi.

CepaBagapona: OymoBa MajiekyJsibl, (i314HBIA YJaciiBacil, yIuibly Ha
apraHi3M JaJiaBeka.

Kicmapoansis 3my43HH1 CEPHI.

Axcig cepei(IV): ¢i3iunbist  ymacmiBacii. XIMIYHBIS — YIIacIiBacIii:
akicmenHe nma akcimy cepsi(VI); y3aemam3esHHe 3 Bajod 3 yTBapIHHEM



CSIpHICTal KICNAThl; y3aeMaJ3€sHHE 3 pacTBOpaMi II4ojiaday 3 yTBapIHHEM
cynbditay 1 rigpacynbditay. [Ipeimsaaense akciny cepoi(1V).

Axkcig cepei(VI): ¢i3iunbis  ymacuiBacii. XIMIUHBIS — YIIacIiBaclii:
y3aeMa3essHHE 3 BaJlOM 3 yTBapIHHEM CEpHAM KiCJIaThI.

CepHas kiciata SK MOIHas JIByXacHOYHas Kiciarta. XIMIYHbIA
VynacmiBacil paszOayieHail cepHail KiclaThl: J3€sHHE Ha 1HJBIKATaphI;
y3aeMaJ3esiHHEe 3 MeTajaml, AacHOYHbIMI 1 aM@aTIpHbIMI aKcClaami,
FlI[paKCII[aMl MeTanay, coysiMi. AKICISUTBHBISA YITacIiBacili KaHuaHTpaBaHaH
CepHail KiclaThl Ha TPBIKJIAA3€ Yy3aeMaa3essHHA 3 MEAA3I0 1 IIbIHKaM.
Cynbdatel: (i3iyHbIl 1 XIMIYHBIS YynacmiBacii. SIkacHas poIakiblsi Ha
CyJib(aT-10H.

XiIMIYHBISL PIAKIIbIl, SIKIS JSDKAIlh Y aCHOBE MpaMbICiioBara aTpbIMaHHS
cepHal KiclaThbl.

[IpeiMsHEHHE cepHail KicaaThl 1 cyibdaTay (TyayoepaBa colib, Cylbdar
MarHiro, MeJIHbI KynapBac).

Inemenmol VA-epynoi: azom i ¢pocghap. A30T 1 Pocdap sk XIMIUHBIS
AJIEMEHTHI 1 MPOCThISI pIYbIBbL. DI314HBIS YIACIIBACII MPOCTHIX PIYBIBAY.
XiMiuHBIA YhaciiBacii a3oty 1 ¢docdapy: y3zaemaa3esHHE 3 aKThIYHBIMI
MeTanami (yTBapaHHE HITphIAAY 1 dacdimay); yzaemaa3esHHe 3 Kiciapoiam
(yrBapanue akcimy a3oty(Il), axcimay docdapy(Ill) 1 (V)); y3aemanzesHue
a30Ty 3 BajgapojaM. bisariunas posst 1 npeIMIHEHHE a30Ty 1 pocdapy.

Awmisik. @i31uHbls YnaciiBacili. XiMIUHbIA YIacIiBacill: y3aeMaa3esiHHe
3 KiclapoaaM (rap3HHe), BaJloH, KicjaoTami. XiMidHas pIaKIbIs, siKas JISHKbIIb
y acHOBE IMpaMbicioBara arpeiMaHHs amisiky. Comi amonito. SkacHas
pRaKIbisg Ha 10HBI aMOHi0. [IpeIMsHEHHE aMisSIKy 1 CoJiel aMOHIIO.

A3zoTHas Kicimara. XiMIYHBIS YIacIiBacIll a30THAN KICIAThI: I3ESHHE Ha
IHABIKATAPBI, y3aeMaJ3esiHHE 3 AacCHOYHBIMI 1 aM@aTdpHBIMI akKcigami,
ripakcizami MeTtanay, coiasiMi. AKICISIIbHBIS YIaciiBaciil KaHI[PHTpaBaHa 1
pasz0ayneHaii a30THal KicaaThl IPbl Y3aeMa3esiHHI 3 MEJI31O.

XIMIUHBISA pAaKiIbll, KIS JsDKAllb Y aCHOBE MPaMbICIOBara arpbIMaHHs
a30THaM KiCJIaThl.

Hitpatsl: TapMiuHae packiagaHHe.

[IpeiMsiHEHHE a30THAM KICIaThI 1 HITpaTay.

Axciger ¢docdapy(Ill) 1 (V), ix yTBapHHE ¥ BBIHIKY aKiICICHHS
dochapy. VYzaemamsesane akcimy dochapy(V) 3 Bagorl 3 yTBapIHHEM
dbocdapnaii kiciatel; 3 aCHOYHBIMI aKClJaMi, Ir4oaadami.

®docdapHas kicnmara: acabiBacill AJICKTPATITBIYHAN  JBICAIIBISIIBII.
XiMI1yHBIs ¥IacIiBacIll: A3€sSHHE Ha 1HJIbIKaTaphl, y3aeMaJI3esIHHE 3 MeTaJIaMmi,
aCHOYHBIMI aKciJilaMi, acHOBaMmi, coisimi, amisikam. Coi pocdapnail kicnarer:
dacdarsl, Tigpa- 1 geiriapadacdarsl.

[Tpeimsinenne docdapHaii kicnartsl 1 pacdaray.



HaiiBa)xHeWiiplss MIHEpaJbHBISI YTHACHHI: a30THBIA, (ochapHbIs,
KaJIIAHBISA, KOMILIEKCHBISL.

Onemenmul IVA-epynvi: 8yenapoo i kpamuin. Byrisapoa 1 KpIMHIN sk
XIMIUHBIS 3JIEMEHTBI 1 MPOCTHIA PAYbIBbI. MDi314HBIA YIaCIIBACIl MPOCTHIX
paubiBay. XiMIYHBIS yiacliBacll KPA3MHIKO 1 BYIVIAPOAY: y3aeMaJ3€sHHE 3
Kiciapoaam i metasiami. [IpeIMsiHEHHE BYTIspoly 1 KPAMHIO.

Axkcig Byrsipony(Il): ¢iziunbis  ynacuiBacui. TakciuHacipb akcigy
Byripoay(Il). Ximiunbla YracuiBacui: y3aeMaA3€sHHE 3 KICIapoJam,
akcizami Metaay.

Axcin Byrmapony(1V): diziunsist ynaciiBaciil. XiMIUHBIS YiaciiiBacIi:
y3aeMaa3esiHHEe 3 BaJIOW, ACHOYHBIMI aKcijami, Mr4onadami (yTBapd HHE
kapOaHatay 1 rigpakapoanaray). SIkacHas paakiibis Ha akcia Byrisipoay(1V).

AKC1bI BYIJISIPOY SIK 3a0pyI’KBaJIbHIKI aTMac(epHara rnaBeTpa.

ByranbHast Kkicnara sk HsaycroWniBae 3iyusHHe. KapOanatsl 1
rigpakapOaHarbl. Y3aemareparBapaHH1 kapOaHaTay 1 rigpakapOaHaray.

XIMIUHBIA YaciiBacll COJel ByrajgbHail KICIAThl: y3aeMaJ3esHHE 3
KiCJIOTaM1, TOPMIYHAE pacKiIalaHHe.

SIkacHast prakiibisg Ha kapOaHaT-10H.

[IpeiMsiHEHHE COJIei ByrajibHal KiCJIaThI.

Axcig kpamHiO(IV): HemanexkynsipHast 0ynoBa, (i314HBIS YIaciiBacii.
XiMIUHBIA YacliBacll: y3aeMmaja3esHHe ca I4osiadami (y pacTBopax 1 Ipbl
CIUIAYJICHH1), aCHOYHBIMI aKCiJaMi, COJISIMI.

KpsMHieBass kicnara: aTpbIMAHHE J3€SIHHEM MOILHBIX KICIOT Ha
PacTBOPHI CUTIKaTay; I3T1ApaTalbisa MPbl HAarpaBaHHI.

[IpeiMsiHeHHE cimikaTay 1 kapOaHatay y BBITBOpYACHi OymayHIUbIX
MaTIpbIsIay (IPMEHT, 0€TOH, IIKJIO).

APTAHIYHAS XIMIA

Toopeis XimMiyHail OyJOBbI apraHIYHBIX 3JIYUYIHHSY. 3ajeXHaCIb
yJiaciiBacieid apraHiuHbIX 3Jy4YdHHSY aj XiMiuHail OynoBbl. [lansiie ab
riopbiab3anbpll  aTaMHbIX — apOitaned. XimiyHas CyBS3b Y apraHiyHbIX
prubiBax, G- 1 m-cyBs3i. Kiacidikampist apraHigyHBIX — 3JIyYIHHSY.
Hamenknarypa apraniusbix 31y4usHHAY. ['amanoris. [3amepsis.

Anxawmwi: a3HAudHHE KIaca; aryjabHas (opmysa; TraMaiariuHbl pa;
CTPYKTypHas 13aMepblsi; HaMEHKJIaTypa; 3JIEKTPOHHAS 1 IpacTopaBasi OyJoBa
Mmazekyn. Pi3iuHblsg YraciiBacii. XiMIYHBIS YiaciiBacil ajkaHay: piIakiibll
3aMSIIUAHHS  (TajareHaBaHHsA), aKICJICHHS, TOPMIUHBISL TepaTBapIHHI
(KpaKIHT), 13aMephi3aliblsi. ATpbIMaHHE ¥ MpaMbIcIOBacil (3 MPBIPOJAHBIX
KpBIHIN) 1 ¥ abapaTopsbli (TiApbIpaBaHHE 3TYYSHHSY 3 KPATHBIMI CYyBA35IMI).
[IppIMsIHEHHE anKaHay.

Anxenvl: a3HaudHHE KIiaca;, aryiapHas ¢GopMmysa; ramajaridydabl paj;
CTPYKTypHass 1 TpactopaBas i3amepwisi (ysic-, mpaHc- 13aMephis);



HaMEHKJIaTypa, IpacTtopaBas OymaoBa Majekys. @Di314HbIS  ViacIiBacIil.
XimMIuHBISL VIacIiBaclll aJikeHay: akiclieHHe (TapIHHE, aKiCJIeHHE pacTBopam
IIepMaHraHaTy Kajilo); Jaly4ddsHHE Bajapojy, rajareHay. JlamydsHHe Bajabl 1
rajlareHaBajapogay Ja STbUICHY. SIKacHBIS pIakiibli HA JBAWHYIO CYBS3b 3
pacTBopami OpoMy 1 mnepmaHraHary Kaimo. llomiMepbi3anbia ankeHay.
[lanaumi: nanimep, MaHamep, CTPYKTYpHae 3BSHO, CTYIIEHb IOJIIMEPbI3ALlblI.
[TonipThUleH, NOMINpaNiIeH, MOJIBIHUIXJIAPBII, MOMITAITPA(TOPITHUICH.
ATpbIMaHHe alikeHay (Jdriparaibia CHIPTOY, JdTiparajiarcHaBaHHE
rajJlareHaJIKaHay, JdrigpbelpaBaHHe ajakaHay). [I[ppIMsHeHHEe alKeHay.

lvienvl. ByrneBagapoipl ca criaqydaHbIM1 IBalHBIMI CyBs3sMi. bynoBa
Majiekyn OyraableHy-1,3 1 2-merbuiOytanpleny-1,3  (i3ampany), 1X
MaJIEKyJISIpHBISI 1 CTPYKTYpHBIA  dopmynbl. Di3i4HBIA  YiaciiBaciii
OyTtaapieHy-1,3 1 2-meTpu10yTanbieHy-1,3.

XiMmiuHbIA YraaciiBacui OyrtansieHy-1,3 1 2-MeTbuiOyTagbieHy-1,3:
PAaKIbIi TiapbIpaBaHHs, rajjlareHaBaHHS 1 MOJTIMEPbI3allbli.

ATpbIMaHHE OyTranpieHy-1,3 1 2-meThu0yTaibIeny-1,3
JOTiApbIpaBaHHeM ankaHay. [IppIMsHEHHE JbICHABBIX BYTIJIeBaJapojay.
[Ipwipoans! (13ampaHaBbl) 1 CIHTAITHIYHBI (OyTaapIeHaBbI) Kayuyki. Pri3iHa.

Anxinwi:  a3HauUdHHE KJaca 1 arynbHas ¢opmyna; acabimiBacii
npactopaBaii OyaoBbl; HameHkiatypa I[FOITAK 1 TpbIBisUIbHBIS Ha3BBHI;
CTPYKTYpHasi 13aMepbls BYTJISIpOJHAra IIKIJIeTa 1 CTaHOBINIYA TpanHOU
cyBsizl. D1314HBIA YnaciiBacii. XIMIYHBISA YaciiBacill ajkKiHay: Jay4dHHE
BaJIapoJly, TajlareHay Jia ajikiHay; rajareHaBajapojiay, Bajbl J1a aldThUICHY;
NMOoyHae akiclieHHe. SIKacHBIS pIaKIpll HA TPaWHYIO CYBsI3b 3 pacTBOpami
OpoMy 1 MepMaHraHaty Kaiiro. ATpbIMaHHE alPTHUICHY 3 METaHy 1 KapOimy
Kanblbito. [IphIMsSHEHHE aldTHUICHY.

Aponbl: a3HAUdHHE KJjlaca 1 aryjibHas ¢opmyiia apsHay paaa OeH30I7y.
AcabmiBacui  mpactopaBail  OyaoBbl. Di3iuHbls  yiacuiBacui  OeH307Yy.
XiMIuHbIA YriaciiBacii O€H30Jly: p3akibll 3aMSIIUYSHHS Y apaMaTblYHbIM
AJIphl (rajlareHaBaHHE, HITPABAaHHE), KaTaIIThIYHAE T1IpbIpaBaHHE.

ATpbIManHe O€H30JIy TPhIMEpBI3allbIsiil alPTHIICHY, JATiApbIpaBaHHEM
reKcany 1 1pikiarekcany. Tamyon. [IpeiMsiHeHHE apaMaThIYHbBIX 3TyUIHHSAY.

Byaenesaoapoowvr y npwuipooze. HabrTa 1 NpBIpOAHBI Ta3 SK KPBIHIIBI
ByrieBagapoaay. Cacray 1 iziuneiga ymacmiBacii. CrocaObl meparparoyki
HaTHI: TIeparoHKa, TAIPMIYHBI 1 KATATITBIYHBI KpIKIiHT. [IpamykThl
nepanpaioyki HadTel. AXoBa HaBaKOJIbHara acsipoima3si aj 3a0pyKBaHHS
IIPBI ITeparparoyIbl ByTiieBaJapoHail ChIpaBiHbl 1 BRIKAPHICTAHHI TPATyKTaY
nepanpamnoyki HaThl.

Cnipmei. OyHKUbIsIHANBHAS Tpyna croiproy. Knacidikaupisa croiptoy:
aJITHAaTaAMHBIS 1 MHaraaTaMHBIS; IEPIIACHBIS, IPYTACHBIS, TPAIIYHbIA.

Hacbruaneist amHaatamMHbIsl CHIPTBL. A3HA4YPHHE KJjaca, aryJjbHas
dbopmyna, OymoBa, MaJeKyJSIPHBISI 1 CTPYKTYPHBIS (OPMYJIbI HACBIYaHBIX



aJHaaTaMHBIX cripToy. CTpyKTypHas i13aMepbls BYTJIIpOAHara Iikuiera 1
CTaHOBIIIYAa (YHKUBISIHATbHAW TPYINbl HACBIYaHBIX aJHAATAMHBIX CHIPTOY.
Hamenknarypa [FOITAK 1 TpbIBisIIbHBISL HA3BBI CHIPTOY .

Oi31ynbls  ynacmiBacii. BamapogHas cyBs3p 1 sie  YIUIBIY Ha
TAMIIEpATYPhI KIMEHHS 1 pacTBapaJibHACIb CHIPTOY.

XiMIYHBISL VIacIiBaclll: y3aeMaJ3esiHHE ca IIYOJayHbIMI MeTajami,
KapOOHaBbIMI KICJIOTaMi, rajareHaBajapojaMi, YHYTpbIMaJeKylIspHas 1
MDKMaJeKyJsipHas — J3rigpaTanpls; akiCJI€HHE: TIIOYHae 1 YacTKOBae
(mepuracHsIX CIIPTOY Ja alnbAdTiaay).

ATpbIMaHHE CHIpTOY y Jabapatophll y3aeMaa3essHHEM TrajarcHajaKkaHay
3 BOJHBIM pAacTBOpaM IMYOJaubl. ATpbIMAaHHE JTAaHOJY TiApaTalbIsi
aTeuleHy. [IpbIMsiHEHHe cmipToy. TakciyHacup CHIPTOY, 1X J3€sSIHHE Ha
apraHi3M 4aJiaBeka.

MHaraatamHbIsi CIIpThI. DTHUICHTIIIKONb (3TaHABIEN-1,2) 1 TIiIpPphIHA
(npamanTtpeién-1,2,3) sk mpaacTayHIKI MHaraaTaMHBIX CIIPTOY, 1X cacrtay,
OyloBa 1 CTPYKTYpHbIA Gopmyibl, (i3iuHbIs  YynaciiBacii. XiMIYHBIA
ynaciiBaciii: y3aeMajJ3esHHE ca II4Y0JauHbIMI MeTajgami, MiHepaJbHbIMI
kicnotami, rigpakcimam Mensi(Il) (skacHas poIakipisi HA MHaraaTaMHBIS
cripThl). [IppIMsIHEHHE THIICHTIIKOIIO 1 TIIIPHIHBL.

Denonvt. Tlansmue npa deHomnsl, azHaudHHE Kiaca. Cacray 1 OymoBa
deHoy; ManexkyysipHass 1 cTpykrypHas Qopmyibl. Di3iuHbls YiacuiBaciil
dbenomy.

XiMiuHbIA YynacuiBacil (eHony: y3aeMaJ3essHHE ca IIY0JadyHbIMI
MeTajgami, pacTBopami I4ojiaday, OpamipaBaHHE 1 HITpaBaHHE Tia
apaMaTbhlYHBIM SApHlL. SIkacHas piakibii Ha (eHon 3 OpoMHal BaJOW.
Y3aemHbI YIUIBIY TPyN aTamay y Majekyse GeHoy.

[IpeimMsaeHHE heHOITy.

Anvoseiovl. AcabmiBacii Oyn0Bbl. DyHKIIbISTHATBHAS  aJIbAAT1AHAS
rpyna. A3HausHHe Kijaca anpjarigay. HaceluaHbis anpIariabl: aryibHas
dbopmyna; CTpyKTypHas 13amepbis ByTIJisipojaHara mikiiera. Hamenkmarypa
[FOITAK 1 TpwIBisUIbHBIS Ha3Bbl aipjdrigay. DiziuHbig  YioacuiBaciii.
XiIMIYHBIA YIACIIBACIll: pIaKIbll aJHAYJICHHS, aKICICHHS Ja KapOOHAaBBIX
KICJIOT. SIKacCHBIS PIaKIbIl HA ATBAATIIHYIO TPYITY: «csipaOpaHara JrocTpay 1 3
rigpakcigam meazi(1l).

ATphIMaHHE ambIATIIAY aKiCIEHHEM MEPIIACHBIX CHIPTOY. ATpbhIMaHHE
ITAHAIIO TiApaTalbisasil aidThuIeHy. [IphIMSHEHHE METAHAITIO 1 STAHAIIO.

Kapbonasvisi  kicnomwi. AcabniBacii OyaoBbl. DyHKIIbISIHAIbHAS
kKapOakciibHas rpyna. A3HausHHE Kjaca kapOoHaBbIx KiciaoT. Kmacidikaipis
KapOOHAaBBIX  KICIIOT:  HAChIYaHBIS,  HEHACBIYaHBIS,  apaMaThIYHBI;
aJHaACHOYHBIS, IBYXACHOYHBIS.



AJTHaaCHOYHBISI HAachbIYaHblsl KapOOHABbIA KICIOTHI: Oy/a0Ba; aryJbHas,
MaJEKyIsIpHBIS 1 CTPYKTYpHbIL (QopMynbl. CTpyKTypHas i3aMephis
BYIJISIPOJIHATra MIK1JIETA.

Hamenxknarypa [FOITAK 1 TphIBisUIbHBIS Ha3Bbl KapOOHAaBBIX KiCJOT.
@Di314yHBIA YaciiBacil KapOOHABBIX KICJIOT, YIUIBIY BajapojHail CyBsi3l Ha
TAMIIEpATypy KIINEHHS 1 pacTBapaibHACIb.

XiMmiyHbIs ~ ynaciiBacii:  3MsiHeHHe — adapOoyki  1HJbIKaTapay,
y3aeMaJi3esiHHE 3 MeTallaMi, akciiami 1 rijipakcigami Metanay, coysiMi OoJbIi
cnabbIX KICIOT. Paakipis STapbidikaibli. Prakipid 3aMsamIdasHHS aTama
BaJapo/ly METhUIbHAM TpyINbl BOIATHAW KiclaThl Ha araM rajarcty.
ATpbiMaHHe KapOOHABBIX KICIOT aKiCJICHHEM ajJKaHay, MEePIIacHbIX CHIPTOY 1
aNbaAdT1IaY.

[TanpMiliHaBas 1 cTapblHaBas KICIOTHI SIK MPAACTayHIKI BBIILIDUIIBIX
HAChIYaHbIX KAPOOHABBIX KICJIOT.

AneiHaBas Kiciara SK NpaJCTayHIK aJHACHOYHBIX HEHACBhIYaHBIX
KapOOHABBIX KICJIOT: cactray, OymoBa. XiIMIUHBIS YacIiBacIli: JaJyudHHE
BaJapo/ly 1 rajareHay ma JBailHOW CyBs31 ByTJI€BaJlapoJHail Tpymbl. [HIIbIA
MpajCTayHIKI HEHAChIYAHBIX KICIOT: aKpbliaBas, JIIHOJEBas 1 JiHAJICHaBasi.
KapOoHaBbIst KICIOTHI ¥ IPBIPOA3E.

[IpriMsiHEHHE KapOOHABBIX KICJIOT.

Cknadanvisi 5¢hipul. A3HaudHHE Kiaca, aryjiabHas (opmyna, OyaoBa.
Hamenknarypa [FOITAK i TpbIBistIbHBISL HA3BbI CKAaAaHbIX 3(ipay. Di314HbIA
VynacmiBacii ckiafgaHbix 3¢ipay. ATpbIMaHHE CKIIaJIaHbIX 3dipay: plrakiibis
3TapbIdikarbli. XiMIUHBIS YIIACIIBACII: T1APOJIi3 (KICJIOTHBI 1 IIY0TaYHbI).

Cxknananbis 3¢ipsl ¥ npsipoaze. [Ipeimsinenne. [lomiadipHbis BaIOKHBI
(Jraycan).

Tnywuw. Cacray, OynoBa 1 HAMEHKJIATypa TPHITTIPPbIAAY. Di31dHbIs
VnacmiBacil. XiMIiUHbIS YaciiiBacili: TiApoji3, TiapblpaBaHHe. bisnmariunas
poiisa Tayuryay. Meuisl. [1ansdiie ad ciHT3ThIYHBIX MBIHHBIX cpoakax (CMC).

Byenaeoowl. AzHausHHeE Ki1aca. ArynbHas hopmya.

Monayyxpwiovl. I'moko3a: cacray, (yHKIbISTHAIBHBISL TPYIbI, OygoBa
Masekynbl. JliHeHHas 1 UBIKIIYHBIL o- 1 B-(GOpMBI MaJeKyjbl TJIFOKO3BI.
®pykTo3a — 13amep rItoK03bl. DI31YHBIS YIACIIBACI TIFOKO3bI 1 GPYKTO3HI.

XiMIYHBISL YIACIiBaCIl TJIFOKO3BI: aKICJICHHE Ja TJIFOKOHABail KicaThl,
aJHaYyJIeHHEe Ja IaciiiaTaMHara coipTy capOiTy; Opa/kdHHE (crmipToBae 1
MayloyHaKiciae). SIKacHbISI prakilbli Ha TIIOKO3Y: «csipOpaHara JIocTpay i 3
rigpakcigam measi(Il). 3naxomkanne ¥ mpeIpoa3e, aTpbIMaHHE 1 MPHIMSHEHHE
TJTFOKO3BI.

Jloiyykpoiovl. 1{ykpos3a sk mnpajacTaVHIK JbIIYKpbIIAYy, s€ cacTay.
Manexynspras (opmymna. ®Diziunbis yiaciiBacii. XIMIYHBIS YIaCIIBACIi:
riipomni3. ATppIMaHHe 1 IPbIMIHEHHE IIYKPO3BI.



Toniyykpeiovi. Kpyxman — NpbeIpoJIHBI TOMIyKpbIA. bynoBa manexy:n
KpyxMmaity (actaTki o-TrOKo3bl). @i3iuHbla  yimaciiBacii.  XiMIYHBISA
ymacuiBacui: Tripoiii3 ((pepMEeHTaThIYHbI, KICIOTHBI); plIaKipisl 3 &aam
(sikacHast pIaKIIbIA HA KpyXMad).

[[pmron03a — mnpeipoaHbl NOMIyKpbl. Cacray 1 OyjoBa Majekyll
1PII0JI03b1  (acTaTki  [-riatoko3bl).  @Di31yHBIA  YiaciiBacii. XIMIYHbIA
ynacmiBaciii: TapdHHE, TIAPOJi3, YTBapdHHE  CKIaJaHbIX  ddipay.
HatypanbHbls 1 IITy4HBIS BajlOKHBI. [IpbIMsHEHHE IPITIONO3BI 1 sie
BBITBOPHBIX.

Aminwl. A3HausHHe Kiaca. AcaOmiBacui OynoBbl.  Knacidikaupris
aminay. llepiiacHblg HacblYaHbIs aMiHbl, aryibHas (opmyia. AMiHarpyna.
CtpykTypHas 13amMephisi 1 HaMEHKJaTypa TNepiiacHbiXx amiHay. Di3iuHbls
ymacimiBacii. XIMIYHBIS — YJacIliBacili: AacHOVHBIS —VyiaciiBacii amiHay
(prakIipli 3 BaJ0M 1 KicJoTami), MOYyHAE aKicJIEeHHE.

Awninin K TpajCcTayHIK apaMaThlyHBIX amiHay. ManexkymsapHas i
CTpyKTypHasi Qopmynbl. bynoBa Manekynbsl. Di3iyHbIsS — yiIacuiBaci.
XIMIYHBIA YJacUiBacll: p3akibll aHUIIHY [a amiHarpymne (3 Kicjaorami) 1
apaMaTbIYHBIM SApbI (3 OpoMHail Bajoil). ATpbIMaHHE aMiHay aJHayJIeHHEM
HITpa3nyusHHSY. [IppIMsHEHHE aHLTIHY.

Aminaxicnomsl.  A3HaudHHe  Kiaca. DyYHKIBISHAIBHBIA  TPYIIBI
amiHakicioT. I[3amepriss 1 HameHkimarypa: TpeiBisuibHas 1 [FOITAK. -
AMiHakicaoThel: OyjoBa Majekys. @Di314HbIS YiacliBacill o-aMiHaKiCJOT.
XiIMIYHBIA ~YJacIiBacIli O-aMIHAKICIOT: y3aeMaa3esHHE 3 acHoBami 1
kiciotaMi (amdatdpHbIs  yiacuiBacill); yTBap3HHE CKIaJaHbIX 3dipay;
y3aeMajJ3esiHHe 3 aMiHakiciaotrami (yTBapaHHe mnenthinay). IlentoiaHas
CYBSI3b.

ATpbIMaHHE aM1HABOIIATHAM KICIATHI 3 XJIOPBOIATHAN KICJIATHI.

[IppiMsiHeHHe 1 OisutariyHas poJis  aMIHAKICIOT. AMIHAKICIOTHI
3aMEHHBIS 1 HE3aMEHHBISL.

CiHTATBHIYHBIS TIOJI1aMI1IHBIS BAJIOKHBI: KaPOH.

bsnxi. banki — npeIpoAHBIS BRICOKAMANEKYJISIpHBISA 3My4dHHI. CacTay i
OynoBa OSITKOBBIX MaKpaMajeKyl.

XIMIUHBIA YhacuiBacii OSAJKOY: TiJpoJii3, APHATYpalbls, KalspOBbIs
pAaKUBbIl.

bismariunas posist OAnKoy.

VY3aemacyBsi3b ~MaMiK  HAWBOKHEWINIBIMI ~ KjlacaMi  apraHivyHbIX
3IIyYSHHSY .

ITEPAJIIK THIITABBIX PA3JIIKAY ITA XIMII
1. BeutiusHHE aqHOCHAM MaJieKyJisipHal 1 aJlHOCHal GopMmysibHAl Mac
paubIBAY Ma XiIMIYHBIX (hopMyIiax.



2. BeutiusHHe MacaBaii 1o XiMidHara sjaeMeHTa mna opmyJie pIvbiBa.

3. BeutiusHHE MacaBaii 011 KaMIaHEHTa ¥ CyMeci paubIBay.

4. BeutiusHHe a0’ éMHal 10111 Ta3a ¥ cymeci razay (Ipshl H. y.).

5. BeutiusHHE KOJBKACIIl p3YbIBa Ta S0 Mace 1 Machl pAYbIBa Ma Sro
KOJIbKACIII.

6. BoutiusHHE KOJIBKACIll raszy na aro ad’éme (mpsl H. y.) 1 a0’ éMy (TIpbl
H.y.) Ta3y na sro KoJabKaclii.

/. BeumlusHHE Ma XIMIYHBIM ypayHEHHSM Machl, KoibKacii ado ad’éMmy
(g razay, mpel H. y.) T1a BSgoMal Mace, KoybKacii abo ab’éme (s rasay,
IpHI H. y.) aHATO 3 3bIXOJHBIX 00 aTphIMaHbIX PIUbIBAY.

8. Paznik a0’éMHBIX aJHOCIH Ta3anajo0HBIX pAYbIBAY a4 XIMIYHBIX
YpayHEHHSIX.

9. YcranaynenHe sMmIipblyHai 1 MaJIeKyJIsipHai (canpayaHaii) Gpopmyn
112 MacaBbIX JIOJSAX XIMIYHBIX 3JIEMEHTAY, SIKisl YBaX0/I351b y cacTay pIublBa.

10. BeuniusHHE aJIHOCHAM IIYBUILHACII 1 MaJIIpHA Mackl razay.

11. Pazniki na T9pMaxiMiuHbIX YpayHEHHSX.

12. BeutiusHHEe MacaBaid 1Ol 1 Mackl pacTBOpaHara piIYbiBa
(pacTBapanbpHiKa).

13. Paznik Mac mi ab’émay paubiBay, HEAOXOIHBIX IS MAAPBIXTOVKI
pacTBOopy 3 3ajaja3eHall MacaBaid JodsAM  (MalisipHal  KaHIPHTPAIISH)
pacTBOpaHara paubIBa.

14. BeuniusHHI 12  YpayHEHHSX PIAKUbIA, sKig agobIBaroLla y
pacTBopax.

15. Pa3niki ma XiMIiUHBIX YPayHCHHSX 3 yJIKaM MpaKThlYHAra BBIXaTy
MPagyKTy PIAKIIbIL.

16. BeiBag opmyn XIMIYHBIX 37y4YdHHSY Ha aCHOBE JaJ3CHBIX MMa IX
KOJIbKaCHaMy CacTaBy.

17. Pazniki ma XIMIYHBIX YpayHEHHSX, Kall aJHO 3 plaryroubixX
pAUbIBAY y34Ta ¥ JIIIKY.
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— Minck: Anykaiisis | BeixaBanhe, 2019.

5. XiMisg: Byus0HBI JamaMoxHiK a1 11 kjgaca ycraHoy arylibHai
CApAAHAN aayKallbli 3 Oenapyckaid MoBail HaBydaHHs / J[. |. Mbruko [1 iH1IL.];
naja paa. T. M. Bapa6’épait. — MiHck: Anykarisis | BeixaBanhe, 2021.

6. 300pHiK 3a/1a4 na XiMii: By490HBI JaaMOXKHIK AJs1 7 Kjlaca YCTaHOY
aryJapHail csIp3IHAN agykauell 3 Oenapyckail MoBail HaBywyaHHs / B. M.
XBamok [i immL]; mag paa. B. M. XBamoka. — MiHck : Apykanpis |
BbIXaBaHHe, 2019.

/. 300pHIK 3a/1a4 ma XiMil: By430HBI JalaMOXHIK 115 8 Ki1aca ycTaHoy
aryJpHail cCsIpdIHAM amykanpli 3 Oenapyckail MoBaili HaBywaHHs / B. M.
XBamok [i iHmL]; mag paa. B. M. XBamoka. — MiHck : Anykampis |
BhIXaBaHHe, 2019.

8. 300pHIK 3a/1a4 na XiMii: By430HbI TallaMOXHIK JUIs 9 Kitaca ycraHoy
aryjapHail cAp3HAN agykanbll 3 Oenapyckail mMoBail HaByuaHHa / B. M.
XBamok [i iHmL]; mag paa. B. M. XBamoka. — MiHck : Apykanpis |
BhIXaBanHe, 2020.

0. 3060pHIK 3amad ma XiMmii: By4Yd0HBI mamamMoxHIK a1 10 kmaca
ycTaHOY aryjbHail CSApIAHSN amykaibll 3 Oelapyckaili MOBaili HaBy4YaHHS
(6a3aBsl | maBbImansl y3poyHi) / B. D. Maryaic [i inmn.]. — Miuck : Har. iH-T
anykarnpii, 2021.

10. 30opHik 3amauy ma Ximil: Byud0HBI AanamoxkHik 1is 11 kiaca
ycTaHOY aryjpbHail CSApIAHSN agyKaibll 3 Oelapyckaili MOBail HaBy4YaHHS
(6a3aBbl | maBbIanbl y3poyui) / B. M. XBamok [i iHmn]; mag paa. B. M.
XBanroka. — MiHCK : Anykarlipls | BeixaBaHHe, 2023.



