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I. 3ATAJIBHI BLIOMOCTI

Berynuui fojartsosuii icOHT Ha HaBYARHR R 3006yTTR Haykosoro cryneds JokTop
thinocodil 3a cneuiansmicTio 161 «Xiniuni Texmonorii Ta imswenepizs NPOBCAMTECE I8 THX
BCTYIHHKIS, SKi Ma0Th cTymens «MaricTpas* ue 4 cneniatsaicTio 161,

Oeritieo-Haykora nporpama (OHIT) «Xisiusi Texnonorii Ta imwcHepian TPETHOID
(OCBITHLO-HAYKOBOID) CTYNEHR J0KTOpa dinocodii (OHIT PhD) sinnosigac micii ta crparerii K11
is. lrops Cikopcekoro. 3 8o CTPETEMYHKM OpiOpHTETOM VHIBEPCHTETY € (hYHIAMEHTATI Tl
naroroeks 3BO. Ocofmueocti wici OHIT spaxopani mnsxom ofpamss BANOR IHHX posminia
MpOrpaMy eciymuoro icnuty. [IpopeneHns BCTYMHOTO BHNPODYBAHHA Mae BHABMTH piBEHE
NIATOTORKH BETYMHEKE 3 0fpancl AN BCTYNY COCMATEHOCT,

lporpama noAaTKOBOIO ICOHTY NOJIIRETECH 33 HACTYIHIMHA PO NAMH;

|. 3aranema ximis,

2. Heopramiuma ximin,

3. Upranimma xiMis.

4. Jaraneya xiMivea Texsonoria

3. Exonoris ta sonpmiaroroska,

6. Ximiunmil onip MaTepianis ta saxHeT Bij1 Koposii,

1. Teopetwana enexrpoxivis.

OHIT pisan PhD ckaagsetics B ofiomi nasuamssux MPOTpasM IR BHIUIHX HARYATHHHX
saknanis [V piess axpemwranii. Mictate cucteMy Teopermummx Ta MPHETATHEY OIKEHE 3
XIMIYHOT TEXHONOTTT Ta THAEHepil, K1 I0IBOARTE NPCTEHIEHTAM KA 3000YTTA HAYKOBOIO CTYIIEHS
Hoxropa dinocodil onamnysars koMmiere HeoBXLTHIX | 0605 SIROBHX IHAHL, OCHOBHHX ITOHATE TA
EATErOpii.

Janaanss BCTYNHOrO BHOPOOYRAHKN CKIATAETRCK 3 § JAMATARL TECTOROMD dopmary Ta aox
MHTAHE POIOpHYTO! Blanosim. Berynae nogatkose BHNpoGYBANNA 31 CHCTIATLHOCT] NPOBOIATECA
¥ (hopmi ycroro exzameny.

TpHBATICTE NIArOTOBKH BCTYNHMES 10 BiANORIN — 2 AKaeMidn] roTHHN,

B OHII sapemeni poaging, sk CTOCVIOTECE BHKOHARHA TREIAHL RCTYTTHHX BHNPOGYRaHL.

InpopMania npo npasuts DpHAOMY Ha HABYANH T8 BHMOMH 20 BCTYIY A0 SCOIpaNTypH Ha
OHIT «Ximiani rexnonoril Ta inwenepiss HascacHo podgini «Betyn no acniparTyprs Ba med-
CTOPINIT BCTIPAHTYPH TAa AOKTODAHTYDH anynerery, wadenp daryrerery Ta KI im. lrops
Cikoperkoro sa nocanannam https:/aspirantura.kpi.ua/

*Binnesiano ton.2 Posainy XV sakony [po sHy ocsiTy BHINA 0CEITa 38 OCBITHEO-
wBatipikauiiEEM piBHeM cictianicta npUpiBMIcETLER M0 BAHIMOT OCRiTH CTYNEHA MaricTpa



. PO3JALTH, 11O BHHOCATHCH HA BCTYITHE JOJATKOBE
BUITPOLOBYBAHHA

I. 3araneua Ximin

1.1, bynosa peuommam. OCHOBHI XiMiuHI NOHATTE: ATOM, MONEKYNA, NPOCTA PEYORHHA,
xiMiuna cnonyka XiMiunnid enement. AtoMnaa Maca. Monexynapra maca, Momk, MoTSpHA Mach,
MOMAPHA KOHUSHTPAIIA pedMoBHHH. OCHOBHI 3AKOHH ATOMHO-MOICKYIAPHOID BOSHHES. Anpo
crerTporna obononka. Pissanas ne Bpoling. OnMoenestponuuil atom.

IMeplogamil sakod | nepiogwsna cacrema J11. Meugencena. Enextpounsi fopmymn ta
ENEKTPOHHI CXEMM  BTOMIE  MiMigHMX  enemedris. [MocnifopicTs 3I8NOBHEHHA ENEKTHOHAMM
EHEPrEeTHUHHX Migpindie. CrpyrTypa MepioQHYHOTO 3AKOHY: Bepioan, rpyms, marpyns. Hosep
FPYIH T8 BAICHTHICTL.

1.2 Ximiuemii 38'A30K. 3araiedi DOoAeKeHHA Ope XiMivaed ae'siox. Twmn 1 dopas
MOMeKYIApHEX opOitanci. Eneprerwani niarpamm sonckyn. loaspeicrs s’s3xy 18 nonspicts
MOomeyi. JINIoARHME MoMEHT.

1.3 Komnaexcsi cnoavkr, OCHOBHI  mOnOEeHns KOOpARHAlARGT  Teopil:
KOMIICKCOYTBODIOBEY, NiTAHNH, KOOPIMHALGAHE WHCNO, BHYTPIUHE T2 30BHIMHG cfeph.
XiMiuHURA 38'930K ¥ KOMILIEKCHHX CnoayEax (TN rifpwsanti, reomerpia).

L4  Ocxosni  3akoHoMipHocTi  DpoTiEaHES  XiMidmwx  nponmecis.  Emeprerwdmi
XAPARTEPHCTHEN XiMivhux pearuii, [Tepiwii saxon TepMognaMice. Kinernune pinHanss pearuii,
Nopanox peakuii. IMpaswno Bant-Tofda. Kowcranta meenkocti peaxnil | T sanewnicts sin
Temneparypu. Moxexyaspricrs peartii. Katania | kavanizaropw. InriGitops.

L5 Bnactusocti posumnie, Posummn ax Garatokomnonentai cuctemn. Teopil porawmia,
JarateHi BASCTHBOCT] potuMmis - gudysia | ocmoc. Piowi posummn. Posumumicrs, Hacwueni,
HeHacuueHl, nepecHdeHi, posbamneni | KoHUEHTPOBAHI poTuMHR. EnexTponiTMusa AMcoljaiii
pO3HRHEHHX pedoBsHH. KHcromy 1 ocHoel. Posumnn crabrnx enextponitie. Koscranta | erynins
macomianii  cmabkoro  enextponity. Jaxon  posGamnenns  Octeaneas.  POIMMEM  CHITRHNK

eiaesTponitie. lonnui mobyrok sofin. Bogueswii | TiIpokCHILEMA NOK&3HHEN CepeIOBHLIA.
[HamKaTOpH.

1.6 Pearuii » weopraniumiil ximii. Ofisinmi pearnil 5 porumnax. Peaxui] nefirpanisanii.
laponia coneit. loswi pisnxsns rinponisy. Koscradta i crymiss rigpomiay. Cxnafui BHNAIKH
rApoaizy,

1.7 OxHCHO-BIUIHOBHI TIPOUECH HK Peaktii mepesocy enckTpoma. OKHCHHEM | BiAHOBHHMEN.
Crnanamus  piBHAHE OKHCHO-BIAHOBHMX DeEKNiH, WO DpoTikaoTh v ROSHEX POTUHHAN.

Matesaniunmi enement, Horo eNeKTpOXIMivHE CXCMa, TIPOLECH Ha enekTpotay. Encsrpopywifina
cuna (EPC),

2. Heopranitina ximin

2.1. T'iaporen, okceren Ta ix cnomyes. Bynosa atoma, crynexi OKHCHCHEA. diakyni T8
xiMiumi  pracTeocTi. THNDR cnonyk riDporeHY 3 HEMETANAMME TA MeTaiaMme. THIH COOmYK
CACMEHTIE 3 KHMCHEM: OKCHJIH, NEpOKCHAN, HAMMEpORCHAR. 030HIMM, Kucens, oson. Hoga.
KHCIOTHI, OKHCHI T2 BIIHOBHI BRACTHEOCT] NEPOKCHIY BOTITD.

2.2 s-enesentd | ta II rpyn. Jlyaui meranw: GvaoBa aroMiB, CTVNCHI OKHMCHEHIHS.

IHAXODREHHS Y NPAPOT, NoGYRAHHA, BRACTHBOCTI. ORCHIN, FAPOKCHIH. BHEODHCTANHA TyHHmx
METATIE Ta IX CTIONYE.

13 p-enementn VI rpynu. Canorens. Jnaxomsenns v npwponi, moGysanna, diswani 1a
ximini pactueocTi, Cnocofn No6yBaHAA Tal0TeHOBOIHERHY KHCOT, TTOpIBHANHA KMEAOTHIY Ta
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BUIHOBHHX BISCTHBOCTER B DALy ranoreHcBogMeRdx kHcaor. [lopiRHSHHA FHCIOTHHX Ta
SLIHOBHHX BNACTHROCTER B PAIY FAN0reHOBOIHERHX KHCAOT.

2.4 p-enementu V1 rpynn. Cynedyp, cnoayven cyandypy. Ciprosogens, cyasfian MeTanis.
Meomeymshion. Cnonyss cyisdypy (1Y), Moxicynsdinmi sucnors. Cipunera (cynnditia) Kucnora,
il comi. Cnonyew cyasdypy (VD). Cipuama (cyindarna) swcnora, oney, [lepoKcokHenoTH
cymwypy.  lipocynedimn.  TMipocynasdarn. [Monmicyasdarni  kwenord.  Tiocynsdar  Herpio.
lanorenian cynsdypy. Cenen, Tenyp 1a ix cnomykm.

2.5 p-enementn V orpyma. Hitporen, cnonyks Hitporesy, Awiak, coni amomito. [iapaius,
riApoKCHIaMib. OKCHIM HITpOreHy. AJOTHCTA (HITPHTHA) KHCNOTA, HITPHTH. AsoTHa (HiTpaTHa)
KHCTOTA, HITpaTH. Mochop 1a foro cnonykl, Apcen, cTrbi, BicMyT.

26 penementw IV rpymw. Kapbom Ta floro Heopramiumi coonykW, oOTpHMAHHS T4
BHKOpHCTaHHA. CHAiuil Ta foro cnionyss, X aHkoprcTands. [epsaniil, cranym, nmomGyw: Gygosa
4TOMIB, CTYTIEH] OKHCHEHME, N0OYBAHHA, BIACTHROCTI T2 MBCTOCYBAHHA. JiCTABNEHHA EMCNOTHO-
OCHOBHMX T OKMCHO-BIIHOBHHY RIACTHROCTER COOTYE repsMaHitn, 0N0BA Ta CEHHIH).

27 p-enesermn I rpyow. Bop. Byaosa atoma. CTvoeHi DKHCHEHMH. NofiyeasHa T4
mnacteocTl Dopy. bopraw meranis, i THon Ta BmactusocTi. Boposoawi, GoporiapHoN MeTATIE.
Oopuuil anrinpun, Gopul kHcaoTR, ix com. Amosinid, GyIosa aToma, cTYNEH] OKHCHCHHA,
lofypanns MeTaTiMHoro amoMinno, Aoro BIACTHBOCT] TA IBCTOCYBAHHA. (JKCH, FApoKCHI, co,
KOMILICKCHI COOMYKH moMiHi, X Gy108a, A00YEAHHS T4 BIACTHEOCTL

1.8 d-enemestu IIB rpymu. Mime, cpifno, sonoro: Gynopa STOME, CTYIEHI OKHCHEHHS.
IHAXOUKEHHS Y NPHPOL, A00YBAHKN, BIACTHROCTL, 3ACTOCYRAHNS

2.9 d-cnemert B rpynw. Byaosa atoMis Ta crymeni OKHCHEHHS LMHEY, KAIMIF T PTYTI.
IHaxOmTKEHHA Y npupon, noGyBAHHA MeTanis, iX RISCTHROCTI, BIIHOWEHHA 10 KMCAOT T8 MyTiR.
CIeHIN, TUIPOKCHIH T2 Coul ITHHKY, KaaMito Ta pryri(ll),

210 d-enementd TVE rpymn. Byzosa atois Ta CTYNEHI OKHCHEHHA eleMEHTIR Nimrpynw
THTany. Ocofmusocti poaituennn radino b nepioan4nii cueremi. JoByBaHAR THTARY, THPKOHIO
Ta rafinit, X BAACTHROCTI, BIHOIICHHA 00 A1l KHCIOT.

211 d-enementd VB rpyon. Byzosa atoMin Ta CTYNEHI OKHMCHCHHS BAaHALO, HioGiHo i
TanTany. Ocofamsocti poaMilmenns Tawrany B nepioawdnid cucremi. JlofiysanHs enesmenTis
MLATPYIH BaHADIK, TX 0cofNHBOCT, BLIHOIMCHA A0 i KHCTOT,

2.12 d-enementn VIB rpynm. Xpom: 3HAXOXECHHS ¥ npHpoal, Jo0YBAHHR, RAARCTHROCTI
Croayxn xposy (11) ra (1), Oxcwnon Ta rigpokenad xpomy (1) 1a (111), cnocobn aofysania,
KHCTOTHO-OCHOBHI  Bractueoct. Cnonyks sonifinemy Tta somsdpasy. Kuonotso-ocsosnui
XapaKTep OKCHIIS Ta riapokentie. MoniGgenosa 1a ponpdpaMoss KHCIOTH Ta TX coni.

2,13 d-enementi VIIB rpyoe. 3aranska xapakTepHCTHEA eneMeHTiR MAPYIM MBHTAHY.
Bynoea atomiB Manramy, foro crynedi okMCHEHHS. 3HAXOLKCHHS Y npupodi, AobysaHHs
METANIYHOTO MakraHy, #oro niactueocti. Criomyws masrany (11); okcra, riapokcs, ix sobysanmns,
KHCIOTHO-0CHORH] BASCTHBOCTL, comi. Oxenmn manrany (111) ta (IV), Tx 106vBaHs Ta BISCTHROCTI.
Masnranati, o0yBaHHA Ta BASCTHBOCTI, WiaeMozix 3 Bomol. OkcHa Manrasy (VI1), maxranosa
KHCIIOTA Ta NepMaHradaTd, X aofveanns Ta anactusocti. TexHemid, perifi, byoosa aromie,
CTYMEH] OKHCHEHHA, NoOYBAHHA T BIACTHEOCTI.

214 d-epementn VIIB rpymu. 3aniso, woBamst, mikemn: Gygosa aromis, crymem
OKHCHEHHA, IHAXOLKEHHA ¥ npupogl, Giteumi Ta XiMivsi BnacTHBOCTL. JacToCysawus sanisa,

kobansty, nikemo Ta ix cnonyk. TMopiBHARHA REacTHEROCTER Jania, KoDansLTyY, Hikemo Ta ix
CIIOJTYE,

2.15 Tnamurosi Metand, aranbia XApaKTepHCTHKA NAaTHHORMX Metamis. [loBysamns i
BIECTHBOCTI MIATHHOBHX METANIR, CNinbHi BnacTHBocT], Byfosa atomis, Cryneri okRcIenis.



3. Opraniuna ximin

3.1 Opranivna xiMig. [lpeposa opranivamex coomyk, ix xracudisauia, [lpeaMer oprasiusol
xinmii. Teopin Gyaoen opradiuamx cnonyx. lomepis. Knacudiranis DPrafivHEX CNoTyYE.

3.2 Byrnepoami, HacHueHi BYTNeRonHi (ankasu, uMkaoankans), OcofiMBocTi BYrIenesoro
CKeeTy Moaery ankanis. C—H 38’2308 i Roro xapaxTepHCTHER. ALMKNMHI T8 WHEATH] Cnonykw.
[pupoani xxepena ankanis. Qizwuni anacTusocti ankanin. TepMoxiMivri BIACTHBOCTI ANKaRiB,

3.3 Hewscuueni ByrneBoAHi (ankemd, anwine, Aiewd). 3arateHi METOOH  CHHTELY.
Crpykrypea ° Ta peakiiiita 3ZamicTE  noApifHOrD  3B'AIKY  myraeus-eyrens,  Peasuii
enexTpodineioro npeeananns. Kationna nomiMepsanis ankenin. BimeHo- panMranssi peakciiii

WIKEHIB. ANUIEHHA pagMran, kation Ta awiod. Bitkdo-pagmkansea nonimepusamia,  Peawiii
ORHCHEHHS AKeHIE.

3.4 CrpykTypa, i3oMepia Ta moMenrnaTypa ankinis. Crabinseicts Ta peaxuifina 3nathicTs
NoTpIEHOrD 28" g3Ky. XiMiuHI BIACTHROCT] ATKIHIE.

3.5 CrpykTyps, izoMepia Ta HoMeHkraTypa Qienin. Kymynnosani, copsseni ficwn Ta mienn
3 opopanEMi C=C 3p’mikaMi. Jaranski cnocobM oNepaaHHA COpOECHEX gieHin XiMiuni
BIACTHROCT] CIPS#EHNX JiCHIE.

3.6 Apomatiuni syrresomni. Konuenuin apomariisocti. Konienconasi Ta rerepomminiumi
cHcTeMd. OcofMMBOCTI peaxuifinol 1OATHOCTI APOMATHMHHX BYTIEBOAHIB. Mexanism peawii
ENeKTPOPIILHOIG  3aMilleHns.  ApoMarEumi  rajoresomoximmi.  Mexanisum peaKii
HykneopiTsRore JaMimenns, [anoresonoxiani syroesomi.

3.7 Owcurenemicni oprasigni cnonyes. Comprd ta desoms. Ximiawi  atactusocr
OAHOATOMHHX cnHpTiM. Bogucemril 38’230k Ta #oro xapaktepacrikn. Peakuil mo O-H 38’y
Peakuil no C—O 38’mixy. Peaxuii amo- Ta TPHATOMHHX CHHPTIR. AJBIEriAH T4 ketonn. OcHobmi
METOMH OEPRAHHA ATRNETILIB | keTonis, Dianani Ta XiMiuHi BRACTHROCTI

3.8 Opragiusi kHCI0TH! OOHOOCHOBHI HACHMEHI, APOMATHYHI, HeHacHueH|, ABOXOCHOBHI,
okcikapfososi gucnoTd. CipykTypa Ta peaxuiila siemnicts kapGokcHnsmoi rpymw. iswumi
BAACTHBOCT. KHCAOTHICTE Ta Gakropd, Mo RUTHBAOTE HA CHAY EapOOHORMX EMeaoT. OCHOBHI
CHocobH OAEpKAHHA FapGonoBKX KncnoT. OcHomRi AN (yHKRoRAN A KAPGOHOBHY KHCOT.
Pearuii no s’ saky O-H.

3.9 Byrnepomm. Monocaxapune, nmcaxapuim, nomicaxspumn.  Ximiumi  ssscrusocti
BYTAEBOTIR.

3.10 Hitporenssicui opramivei cnonyss. Hitpocnoaykd. Amimm, giaso-, asocnonyew.
Aminokuenomd. binkn. Hyeneimosi kmcnomd. Cnocofn cummesy. ®iswami mnactwsocti. Ximiumi
ATECTHROCTL.

4. JaranbHa XiMiYHA TeXHOIOTIR

4.1.Cunres  amiaky. Qiswuni | xisiuni  snacTusocti  awiaxy, Kinmermka cummresy.
Karanizaropu. Brums na mismakicts camresy teMneparypu, THCKY. O0'EMHOT IBAAKOCT], iHepTiE.
Knacuixauis xonos canresy. KoncTpyxmia konou.

4.2 Bupobuuutee a30THOT kuenorh. DivHke-KiMiTHI 0CHOBH oFHCHEHNA aMiaxy. AScopbiia
OKCHIIR 230TY BOAOH. MeToaH oYMImeHEs BHERIHHX razin, Texnonoria BHCOKOTEMIEPATYPHOI TH
CCACKTHBHOIO OYMINCHHA. TexHonoriyni cxemm BHpODHAITEE PoiBefcHol asoTHol (miTpaTHol)
KHCNOTH: cxema mig tuckom 0,73 MIla, AK-72, AK-72M. Horitei arperatu aam supolasimsa

a30THOI (HITPATHOT) KMCnOTH, BiIHKO - XiMivHI OCHOBH OTPHMENHA A30THOI KMCIOTH METOIOM
MPAMOID CHHTETY,

4.3. BupofuuuTeo cyinpatHoi kEcaoTH. Knacwuni TEXHOTOriMMI CXEMHB KOHTAKTHOTO
OACPEEHHA CYARPATHO! KHCIOTH: OQHHAPHE KONTAKTYBANHA, THITH KOHTAKTHHX ANapaTis. (izHKo
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— XiMiuHl 3REOHOMIPHOCTI | anaparypre odopsackia abcopuil oxcany cipr (1Y), Hegomics
TAKHX THEM.

4.4 Bupobunures conssol kacaord. Bupolauurso cHaTeTHMHOI Ta peakTHBHO conmHoi
KHCOOTH.

5 Ymumsania cooayk dropy ¥y eupobHEUTEL  (octopuei  wucnorn, docdoprnx i
KOMITICKCHEX A00pHE,

4.6, [lepepobra migxogie cymmpaTHOKHCTOTHOO BHPODHMUTES, OCHOBNI HANPAMM.
BunyqenHs kousOpOBHX METAnis i3 HENOrAPKIE. BHXopHCTAMIE HEROFAPKIE ¥ JIOMEHHOMY
BHPOGHHLTE, BApoGHHITED nirMenTin, BuayucHHs ceneny 3i miamis,

5. Exonioria Ta TeEXHoJ0riA BOIOOMHIIENHS
3.1 Npuposmi Bomm | wojwi pecypen Yrpainm, [IpoGneMy cySacHOro CTRRY TPHPOAHMX BOJ
Yipainn,

3.2. Knacudirauin safpyaHeHs Ta BAGID METOQy OMHCTKH B 3ANeHOCT B THOY
0Py IHEHE.

>3, BUjanenns kpynmux mencanx 4acTHHOK. Metoan miacromosanss Ta diasTpanii.
5.4, Koaryasuin, CyTh MeTo/ly, MEXaHiT™, pearenTi.
3.5, Enexrpokoarynsumis.

5.6, Qnorynania, CyTh MeTOLY, MEXAHIIM, PEAreHTH.
3.9, MeTon ouMImenss BogH XIMIYHEM OGCRIDKENHEM,
5.8, Merog iosoro ofMiny.

3.9. Metoa ancopbiuii, ccobnmsocTi,

5. 10. Meroa exctparuii, ocofnmsocTi,

2.11. Enextponianis.

5.12, Enextpodinstpynanna.

513, Meroan dnoramiftvel oumcTrn BoAE.,

5.14, Metonn pexrudikamii, AHCTHASUIT, BHTAPIOBAHHA.
3. 15, MeTon sHMOpO#yRaHHS,

5.16. MemGpanni MeTojn, BHaH, ocofIMBOCTI.

317, Meroam anesapawenns soaw. Cysachuit cran npofiness, Mopisrsup Merois.
5.18, Biosoriani MeTo,IH OMHIDEHHA BOIH.

5.19, Inezaniznens npupoaHEx Bod, OCHOBHI METOIH.

320, KoMniekcOYTBOPIBAHHA Yy OPOMECAX  OYMIICHHS BOAH.  OcobaHBOCT
KOMILICKCOYTEOPIOBAHHA 3 TIOJTIMEDEMM.

6. Ximiunmii onip marepiazis ta axuer sin xoposii
6.1, Ximiunuii Ta enextpoxiMiunuii MexaHiIMH posuMHeHHs metanis, Emextpoximizsa
KOPOTI,
6.2. Auojni npouecH npe kopoail meratis, Knacnbixanis amoassx npouecis. diarpass
[Typfie. JakoHOMipHOCTI AHOTHOTO poTYMHERHs MeTatis, Enextpoxiviuni peakuii nepexony.
6.3, Kaacwyna sane#HicTh MBHAKOCT] POIMMHCHHA METanis, ®il noreHuiany (piBHaHHA

KIHCTHEH — GKTHBHOIO  AHOJHOIO  [KTYHHEHHS), [epeaexcnonennifumf  MHEOHHHE 8K
XKADAKTEPHCTHEA CTAHY NOBEPXHI.



6.4, Pons BoNM Ta OKHCHHKIE ¥ npoueci macHBauii, (RHCHHKH- ACNONSPHIATOPA T3
OKHCHHEH-JOHODH KHCHIO. (cHoBHI chocofim  3afeineveNHs NacHBAlil T8 CAMOMACHREINT.
[Tacupyroai nuikky (BpaxoBykgm conesi).

6.3, Teopii nacksnocti. [lepenacupanin. ARIOHH-AKTHBATOPN, NOKANLHA AHOIHA AKTHBAIL
Ta THTIHIOBE KOPOYid METATIE.

6.6, Enckrpoximisna rercporesnicts nosepxii TRepamX MeTais. Bropuani npoueck i
NPOYETH KOpOtil Ta i pok ¥ koposifiamx npouecax. Cragifnml Mexaniig aHoIMoTo poiqHHCHHR
METATIE.

6.7. Kinetuxa SaravoctaniiHoro npouecy posdmHenss NpH HAXBHOCT] CACKTPOXIMIMHOT Ta

XiMiumol cragifl. BoiHE npupogs poldHHHMKA Ha aHOMNE POTYMHEHHS Ta Horo GeanocepeaHa
YYACTh ¥ Mpollec.

6.8. AHOQHI NPOUECH B BOJHAX | ROQHO-OPTAHIYHMY CeperoBMIIAY. POTaMHeHHs MeTATIE ¥
POSIHHAX CNSKTPOMITIE 38 XiMiYHHM sexadisMoM. Brnowe adionis ua KIHETHEY AHOIHOTO
POTHHHEHHA.

6.9, ANOIHE POTYHEEHHN METATIE 3 YTBODEHIEM TRERAMX KIHIEBHN NPOIyKTIE. AHOJHE
OKCHIYBAHNA MeTania. Enexrpononipysanns. Tarpams Xopa.

(5. 10. Kinetura posaunenns cnnagis. [TouaTrs npo KoedillieHTH CeleRTHEHOCT], MeXaHiTM
of'eMHol ArdyIil ROMIOHENTIB cinasy,

6.11. Cranjonapuuit T8 necTauionapuuil pesHMK posvMHeHNA, [TACHBANLIA CILTani Ta i
OfYMONEHICTS CXHILHICTIO A0 NACHBALIT KOMIOHCHTIE

f.12. Koposzin merams 3 pogsencio Aemonapriaicrn. Cxema npouecy, Xapawrepui
DCODIHBOCT] KOpoail MeTATIR 3 BOIHCROKD AENOANPH3ANIE0. MeTony saxucTy MeTatia y posvanax
KHCIOT.

6.13. Koposia meranis 3 kucsenow aenonspriaess. Cxema nponecy. Ocofaneoct
KOpONIHNX npouecis 3 THQYHAHEM KOHTpOAeM. JaxmeT MeTania mi Koposi B HelTpAIBHHX
ENEKTPONITAX.

6.14. Iuimana kucHeno-nojHess fenonapeianis. Pospaxynox NOTCHIIATY Ta WREHAKOCTI
EACKTPOXIMINHOT ROPO3ii 4 KiHETHYHHMH PIBHANASMH T8 TOIAPHIALRHAMM EPHEHMH SHOIHMN |

KATOZHMX peakiid. Karogni ¥apakTepHCTHRM Ta CXMABHICTD METAMR A0 nacHRSL "Karogne”
NEryBaMua CAmasis.

6.15. Mirinrosa koposia, Enexrpoximiumi sakomosmipHocti Ta sexaniav. Pome asionis.
MeTOnH BHIHAYEHHR CXRABHOCT] METATIE 0 NiTiRTOBOI koposii. Metoms samcty.

6.16. MimxpuctaniTia xoposia. 3akoHomipHocTi Ta Mexasizd. Brnms CKIANY CANEBy Ta
momimox. Howoea kopotia meranie. Meronm paHadsesns erifikocti MeTanis oo MIMEPHCTAIITHOT
Kop0ail. Metoau saxucry.

6.17. Bonvena Roposis MeTatis B eNeKTpomi THYIHX cepenosninax. Boamene oxpaxHcHHA.

Hapopwiosanns Ta KikeTvEa pospaay iomie wogmio. Pruams CEIAAY Ta CTPYETYPH NOBEPXHI,
Cnocofsu saxmery.

6.18. Illinwana woposis. Kopoiia min smmmom Gayxasousx crpymin.  OcofaHRocTi,
MEXAHITM | METOIM JAXHCTY.

6.19. Atmoctepna kopolin metatis, Eanzcuivanin ta mexanizv atmochepnoi koposii
METRITIB,

6.20. Tlimsemma xoposia metanie. Tpysr 88 xoposifise cepemommme. Mexamiav i
knackpikanis migsemuol xopoail meratin, Kontpomomwi cranil, xapasrepri ocofmHBocTi, daxTOpH
Ta KIHETHKE. 3aXHCT METANIB BiJ NisemMuol koposii.

6.21. Mopceka kopozis. Mopcbra Boma, #K  koposiiine cepenormine.  Moxaniim |
ocobaMBoCTi MOpCREOT Kopoail MeTanis, QaxTopy, AKi BITHBAKTE Ha MOPCEEY KOPOIIH METAUTIR,



6.22. Koposis metanin y npicaifit sogi. Koposia smeranie y posnnasax enexTHTiTiA.
Enexrpoami notenmiats B poinnasiennx enewtponitax. Mexamiod i xapakTepii ocolaueocTi
KOPOATT METATIE ¥ POITARTENHY ENeKTPOTITAX.

6.23. Kopoais metanie y poinnapienux setanax. Mexaniam pyHnyeaHes, Broawe goMimok
¥ piakomy setati. Kasitamiftno-cposiftinail srme piakns MeTanis Ha Teepal. MeToau saxuery.

6.24. Enexrpoximiusa kopodis migi Ta W ennarie. Tepmoosuasika npouccy, Hiarpama
CTAHY MiTh-BOJIA.

6.25. Fasosa koposis mini, Teopernysi ocnoss nigemmensns xoposifnol criflkoeri mimmx
cnnagie. Bpowsa, naryns, Koposifive posrpicsyranns Ta aneunukysanns naryil. Hikens i iioro
cnmasH. Enextpoximivma kopotin mikemo. Jiarpama cTany HiKels-Bona.

6.26. Koposifina tpuekicts Au, P, Pd, Ag i ix cimasie. Koposiiiwa tpuskicrs Ph, Co.

Tepmognnamisa Ta xiHeTWka oxkmcaeHns. Meroan NPOTHEOPOAHOID nerveaHHs Ta ofnact
BACTOCYBAHHA.

7. Teopernana enexrpoxisin
7.1 Ocuosni nonomedns Teopil enerrposiTHumol gHcouiauil, BiacMonix iomis 3
POTHHHHHEOM XIMIYHI DOTEHOIANH | BRTHEHICTE CNCKTPOMITY T 10HIBE B pPOIYHAAY. PiRHAHHA
l6oca Jlworema Enepris conseataiii. Teopis ®KMCIOT | OCHOB. PorpaxyHor eneprii MimioHHOT
83aCMOAIT 1 koctinicuTie arTHEHOCTI 28 [efaen Ta [IOKKeNEM,

7.2. AnoaHe POIMMHCHHA METAuin npu cnerTpopadinynanni. YTROpeHHs iomin dainumx
CITRIA, CyAbgiTin METANE, INIAMOYTBOPEHHS. BUMOTH 10 KETOAMKY OCAIIE.

7.3. Ocmorni cxemu enextponiTHunoro padinysawns Metanin (Migs, cpifino, cEHHElR,
WHHE, Hikens). [Ipotieck #a enekTpofax i B posumRax. Biums cKIRLy poIdEY, rYCTHHE CTPYMY,
TEMICPATYPH 1 IHIMHX (PAKTOPIB Ha BHXIJ METATY 33 CTPYMOM T3 CTPYETYPY GCALY.

7.4. KOHCTPYRIS enekTponizepis | erexTpoin. [Ipouecy npy enexTpodisi 3 HCPOIMHHHAMH
AHONAMH {OTEPHARNA MULL, UHHKY, KAIMIO, MAPTAHIIO, XPoMy, 1a1i3a, KobansTy),

7.5. ¥MOBH ENeKTPONIY, TEXHONOTIYHT CXeMH, llepenexten poaBHTRY riApoMeTATYRrT &
Yrpaini,

7.6. Teopis npouecis BHIINEHHA MeTamip Ha Karoni B nopotkorii opmi, Daxtopu, s
BIHBAIOTE HA CTYTIHL AHCHEPCHOCT] TIOPOMIKY | BHXII 18 CTPYMOM.

7.7. Buan ranceasiunex NoKpHTTIE Ta x npuinasenta. Badip rosmmms NoKpETTE. Bumory
A0 NOBEPXHI, AKA NOKPHBRCTLCA.

18 Kowrposs smoeti noxpwrTis, Metoam gocmimmens  mnacTusocTeii NOKPHTTIA
(IUEMNEHHA, MIKPOTBEPIiCTh, (IHCK, BHYTPIIIHA HANDYra, NNACTHYHICTE, 3HOCOCTIAKICTE.
Koposifng cTifKicTs, NopysaTieTs Ta in. ).

7.9.  CnocofiM HEHCCEHHS  [OKDHTTIR: ENEKTPOXIMIMHNA, XiMidH#H, BHYTpiDmid
CNCKTPOALE, KOHTAKTHE OCAMEHHA TOKPHTTIE,

7.10. Mexanism enextpoxpuctanianii metanis. Bnime sa CTPYKTYPY | BOACTHROCTI
FUILBAHIMHEY  OCAIB CENIAOY eReKTpOTiTY, NpHPOIM Ta KOHUENTpaWii loHiE metanis, pH,
MOBEPXHERO-AKTHRHHY PEI0OBHH, CTAHY NOBCPXHI KATONY. PEmHMY CACKTPOIITY: IYCTHHH CTRYMY,
TEMICPATYPH, MePeMILTyBRHHA.

T.11. BuxopucTalls PEBEPCHBHOTO Ta  IMOYABCHONG crpysy. Tlpuuuan  yTROpeHHS
rYGUETHE OCATIE | METOMM IX yoyHeHns. YMOBH | MEXAHIIMK VIBODEHHA BAHCKYHHX ocain,

7.12. baratowaposi Ta KOMIOAHUiAK enexTpoxiMivni mokperTa i Marepiam. KoHnTaxThui
obuin metanie. Crocolil noganteHss KOHTEKTHOTO OGMINY METATIE NPH SIEKIPOOCATACHHI
MOKPHTTIE,



713, ExextpoxiMiune HAHECEHHA NOKDHTTIR |[HHKYBAHEA, KaJMIFOBAHHA, MUIHEHNE.
HIKEJHOBAHNA, XPOMYBAKHA, ONOBSHYBAHHA, CRHHIIOBANNS, NOKPHTTS BRATOPOIHHMM METATAMH,
NOKPATTH CILTEBAMH (TIETYHE, OpoN3a Ta iHmi ).

714, Ximiude Ta enckTpoXiMiMHE OKCMAVBAHHA | GOCHATYBAHHA METATIE, MEXAHiIMH
VTBOPEHHA MTIROK,

T.15. Posunnni ta HeposuMuni avois B ransBarienex supofnnrsax. [IpHumem nacneaiit
POIYHHHAX aHOmB Ta cnocolH I ycyHewns. AHONHE POIMHHEHHA MCTAMiB 00 ioHis pitsoro
CTYNEHH OKHCHCHHA, AHOIHE POIMHHCHHA CNaRin.

7.16. Enexrpooemoc | enexrpohopes, Ianysi TexHisHoro BHKODHCTAINE. Enexrponiamis.
ENEKTpOXIMITHE IMECONCHAA BOTH | ENeKTpOXiMiMHA e MiMeparismiiis opramiuHmx CHOOMYE.
Encerpoduiotanis, raneBanoKoary T9IIA T HEMERTAIIA.

7.17. EnexrpoxiMivne snesapamentn sonu. Enexrpokoarynamis, EnextpodianTpyBanua,

T8, Bekopmcranna ioHoOMimnmx  MemGpad JUIR  3HCCONEHME  ROM. AHIOHD-
KATIOHOOGMIENI | Binonspai MemGpany.

7.19. Tarencudixanis nponecy enekTpoekeTpakyil METATIE 3 PUIBEIEHHK POTHHHIE.
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[1l. HABYAJTBHO-METOIHYHI MATEPIAJIH

Jdireparypa a0 1-ro poaginy

1. O.M. Crenanenxo, J1.T. Pefrep 7a imun, 3arant#a Ta weopramivna xisis, [linpys. amm eryn.

BRI, Hapy. saxnadis, Y. 1 - K. Tlea. npeca, 2002, - C, 520,

2. HJL. [nivxa. 3aransua xiMis. — Keis. Buma mxoma: 2000.— C.608.

Lad

Jireparypa ao 2-ro poaxiny

- Apopeekufi B.T., Mepexynko T.B., 3nax 3.0., Canyyx JLB, Jaransua xiMiuna texsonoris, K.

Buma muona, 2013, - 430 ¢,

4. NN, GREENWOOD und A, EARNSHAW Chemistry of the elements. N. N. Greenwood, A.

=n

== o

WO e

10,

13.

14,

15

158

17

18.

Earmnshaw, Elsevier Limited, Oxford, 2016 - Science — P, 1600

0.0 Anapidiko. Heopramiuma ximin Gioremmwx enementin, Hapwamsumil nocibummk. 10
“Tonitexnika™, 2012, — C, 200,

Jdireparypa ao 3-ro pogiay

- 1.0 Jlacryxin, C. A. Boponos. Opranisma xisin, [liopyssme s BRI HaBIalLEux jaknanis.

— Nesie: Lenrp Eapoms, 2001.- 864 ¢

- Hupsa B.A., Hpvomox CM., Tonkasoea H.B., Jesumkos 0.6 Opranivyda ximMis ; miapyasee, -

JIemik: Bak, 2008, - 998 ¢

- B.O. Korrynenxo 3arancua crepeoxivia. Kuis, 2009,
- Organic Chemical Principles and Industrial Practice M. M. Green, Harold A, WittcofY, VCH

Wiley, Weinheim, Germany, 2003.

Jlireparypa ao 4-ro poyaiay

Anopcsxni BT, Tepexynro T.B., 3uax 3.0., Casuyx JLB. 3aramena xiMives texsonoris, K
Buwa mrona, 2003, - 430 ¢,

Yeratkysanus raaysi Ta ocHoBR npoekTyRanna: [linpyanms 1

CTYACHTIR KIMIKO-TEXHONOMTHHY CICIHANRHOCTSH BHITHY HARYATLHNK

sakngs / Boromsn M., Dectozyt AB., Nyases BM. — Jlsinpoasepaanceic JUITY, 2004,
-3T c.

- Mumercernii, B. M. Karanis. Teoperwunmi ocHoBM Ta npaxTdHe TACTOCYBAHKAS HABY.

nocifunk [ B, M. Musnescermit, 3. T, Tix. — K. : I3MH, 1997, - 192 ¢.

Jivepatypa 10 5-ro posaiay

DizRO-XIMIHI METOIH OUHMITIEHHS BoaW. YIpanniHes BOJIHHMM pecypeavu / [lia PeMAKII¢HY
.M. Actpenina, X. Patnasips, — K. «Hika-Lewrps, 2015, - 614 ¢,
lpupoaosoxoponsl Texnonoril. Hassansmsil nociGume, 4.2 Meroan ouHIDSHHA CTiMHMY Bog /
B.I'. lletpyx., JL1 Ceeepin, |.B. Bacunexincsrmii, — Binnnna: BHTY, 2014, — 254 ¢,

Xopyawit TT1J., Xomyreuska T.IL, Xopywwid BJIL Pecypeosfepiraoni  Texmonorii
BogonocTaqannn, K. Arpapua Hayia, 2008, - 534 ¢,
Water Treatment: Principles and Design / John C. Crittenden, R. Rhodes Trussel, David W,
Hand. - Printed the United States of America. - 2005, - 1948 p.

 ADIBHEO-XIMIYHI OCHOBH TeXHONOMT OYMIIeHNE CTIMHAX BOJ |/ AK. 3anomscernit, H A, Mimeosa-

Kanmenro, LM, Actpenin 1a in, — K.; JTifipa, 2000. - 552 ¢.

Janomsceknid A K. BoaonocTauauus, BofoRiIEeIeNHd Ta SKICTh goau — K. Buma me., 2005 —
671 ¢
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19.

20,

21.

22

23

24,

25,

Jireparypa a0 6-ro pozaiay

Fanesanovexnira, [IpoexTvBanns ratesariumex  BHPOGHALTE [EnckTponnafi  pecype|
HasdankHHl nocibumx | O, B. Mimosesa, 1. A, Swmok, T. . Motpomos, O. L byker, C. B.
Dponenxosa ; KITT im. Irops Cikopeskoro. — Kuis : KITI im. Irops Cikopeskoro, 2017, - 147 ¢.
Kyarnit O. I Nanseanorexmiza. - Nesia: Bupapasomeo HY "Jlseisceka nomitexmixa”. 2004 -
2be.

Kowens M.J Teopernuni ocuosn enexTpoxiMissol eneprerarn.-Jlrinponerpopcey: YIIXTY,
2002 =430k,

H.Caxmenxo M.JT, Bear M.B,, Hpomor T.II. Oceonn Teopil KOpodil T JAXHCTY MCTATIE.-
Xapris: HTY'XIII, 2005.- 238,

JirepaTypa a0 7-ro posaiay

[lepexiani npouccy Ta sBHmA B cencopanx ckeremay / Jinmouesa OB, Byxer 0.1, Minoucs
O.I'. - K. Inrepeepeic, 2023, = 192 ¢, ISBN: 978-617-696-658-6,

Hecrauionapui cipymoyTRopiolosi, koposiini Ta enrexTpokiHETHYHI TpoLEcH Ha ENSKTROMAX
cencopumx 3acobis monimopunry noekimns: [ Bywer 0.1, Jlimouera O.B., Kyvumupyr AL,
Kocorin O.B., Jlimoues O, Bux M.B.. Bacunees I'C., Taspuwor J1.C. - K.: IHTepeepaic,
2021, = 192 ¢, ISBN: 978-966-999-219-2

Oponenrosa, C. B. Enextpoais iowunx posnaesis [Enextpormsii pecype] @ nizpyamsx
CTYACHTIB  cnediankhocti 161 “Ximiuwi  Texsonorii T1a  iwwesepin”  creuiamizauii
uEaexTpoxivivmi Texnonoril Heopraniunmy 1a opradiueux Matepianizs ( C, B. (hponenrosa,
0. B. Mimwouesa, T. 1. Motponiox ; K11l im. Irops Cisopeskoro, — Kuie : KITT im, Irops
Cirxoperroro, 2018, — 130 ¢,
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V. PEATHHTOBA CHCTEMA OLITHIOBAHHSA BCTYITHOIO BHITPOEYBAHHSI

Ha aoaarkoBoMy BHNpofyBanti BCTYIHAK OTPHMYE eR3aMeRAmiimgi Giter, scwil BrmowaE
I 3anuTans @ meperiky HEIHaYeHEy BUIE poIinp HARYATLHHY AHCIHILTIN,

I Ha exsameni abiTypicHTs MOTYIOTECH D YOHO! BUINOBIZI HA JABTAHHA cKIaMeHAaLiHHOrO
Ginery. KowHe 1aBIaHHs KOMIICKCHOTD GaX0Boro BCTYITHOMO HI-!.I!II:I-IJE}'E‘&II HA MICTHTH & TCCTORHY
JABOAHE 3 YOTHPMA BAPIAHTAMM BIANOBIM Ta MRA TN pmmpuml RIINOBITL.

Kokue 3 WCTLeE no 10

- “BIIMIHEO) - NPARH/ILHO BREIAHEN BAPIANT BiANDRI, 3 HAREICHOIO MOBHOK) BUATIOBLLIH 3
BHBEJEHHAM GODMYN, CXEMAMH, MOACHEHHAMH, poipaxyHkaMu (He semme Y90 % noTpibHol
istpopaManii) — 10 fania;

- elyse polpes - NpAaBMNEHO BKAYAHMA BApIAHT BLOMORIAL, NOBHA BiATOBLOL 1
HENPHHIHNCBHME HETOYHOCTAME (He menme B % notpifuol indopmanii) - 9 Hanis;

= «0fpes - NPARKITEAG BKAIAHKE BAPIAHT BLANOBLN, TPHHIKNORG NPABKILHA BIANORLLL 5
CKOPOYERMM HAOOPOM CXEM, TIDACHENS, POSPAXYHEIR, MOAIHBO 3 HCIOTPHMARNAM POIMIpHOCTEH B
pospaxynkax (He memne 7{ % noTpibuol indopmauii} - § Gam;

WIAAOBITEHOY - MPABAIRHO BRSIAHMA BApIANT BiLANOBINL, NPHAUHNCEG NpABHILHA
BLANOBLE 31 CKOPOYEHHM HAGOPOM CXEM, MORCHEHE, HEMORE] POIPAXYHKH Ta (800) 3 HETOYHOCTAMMN
¥ potpaxyHrax (Re menwe 60 % notpibrot indopmanii) - 7 Gania:

© WAOCTATHRO® = HE [PABHNLHO BEETHHA BADIAHT BIANOBLNI, HENORHA BLINORIAL, Ane
HABEJEHO MiBHI MOACHEHHA, B AKMX BLICYTHI MPHHUHINOE HETOMHOCTI T8 rpyhi NOMHTKH (He
serme 30 % norpibnol indopsanii) — 6-5 Gania;

* UHEMNOBLTBHON, HE NPaBMILHO BRAIEHHE BApiasT BIANORIN, BIACYTHICTE NOSCHEHB Ta
pozpaxyHkin - () Ganin,

K HA B'HTE ECATE) ollin 10 Gagin 3a

KpHTE M:
SBIAMIHHO® - NOBHE BLINOBIAL 3 BHEEAEHARM thopMyn, CXEMEMH, NORCHEHHAMH,
NPHEARIAMHE, POIpaxyHKaMH (He Merme 90 % noTpiGrol indopmManii) — 10 Ganin:

- anyse odpes - NOBHA BIANOBINL 3 HENPHHLHNOBHMH HETOTHOCTEMR (He Menme 80 %

notpifinol indwpMalEt) — 9 Gamis;
an0bpes - NOBHA NPAHIANOEO NPARMIEHA BIATOBLIE 31 CKOpOMEHMM HaBOPOM Cxem,
NOACHEHL, NPHKTANER, POTPAXYHKIE (He Menme 70 % nurpiﬁﬂni' indmpuaui'f ) = ¥ Ganin;

- a3A00BINENGE - NOBHA MPHHLIHIIORS TPABANMEHA Bl.[l.iT'DEZI.J;L g 11 CEODOYMTHHM HE:E-DFHJH CHEM,
MOACHENE, MPHEIATIE, POSpaxyHrin Ta (alo) 3 HETOMHOCTIMM ¥ (DOPMYTIORAHHAX (He Merme Bl %
notpidsol indwopmanii) - 7 Hamig:

- COOCTATHRO Y - HENOBHA BIANCBIL, B AKIA BIACYTHI NPHHIENOB] HETOYHOCTI (He MeHme 50
Y noTpifinol indopManii) - 6 Hatis;

= KHETAAOBINEHON, BUIMOR iR He Bianosinae YMOBRAM 10 «3aT0BinLa0y — 5. .0 Gania.

1. 3arannea ouiHKa 23 QOAATKOBS BHIPOOYBAHHE OGYHCTIOSTECR MK HPOCTa apuMeTHHA
cyMa paroamx Garie yeix sianosinei. Takum THAOM, 38 Pe3yTLTATAMM A0IATKOBOTD BRIPOGYBARNA
BCTYNHHE MOEe HAOpaTH sin 0 oo 100 Ganis,

3. 3anewHo BIO JATAILHOT CYMH OTPHMAHHX Ganin seTynEEKY, rigno kputepiie ECTS,
BHCTARNACTLCA OwiHke. Cyma Banie 3a RiONopigi ¥a exvaMeni NEpeBOIMTECA A0 exlaMenauifinog
OUIHKEH 3MiIHO 3 TAbIHLEK:

Baan Tpanuuifina cuinka

GE-11M) i
B5-04
75-84 JapaxopaHo
b5-74
fii-fid

!ﬂll_l_nﬁ. 6 He sapaxosano




4. Cyma Danis 1a pianosigi Ha exsaMeni nepesoantees 0o 200- SameHol WMKAMK wrimo

TabnuIes:;

Taiusum BiANBEIEHOCTY ol pedtTaEronol cHeTesn anisaanis (PO, 60, 100 G 200-Gansand msams | D0 0]

LETIET [atm {hmiien Basn i Gt Oirinmz Banm

PCO 100, 200 PCO 100, 200 PO 1040, 200 PO 104, 20

(] 10,0 7 1250 Hi 150.0 H 17540

fil 102,5 7] 1275 Al 1525 a1 L FE]

62 105,0 T 130,0 82 1550 92 1800

63 107,5 73 1325 B3 1575 93 1825

(5 110,0 74 1350 [ 160,0 94 1850
65 1125 15 1378 B 1625 93 875 |

£l 115.0 Th 140,00 kA 165,0 U 190,0

67 1175 77 1425 K7 1675 bl 1925

H 120.0 T8 145,11 &R 170.0 L] 1850

it 1285 T4 1475 ] 1728 L 1875

10K 2000
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OcriTaill crynine
CreuiansHicts

Hagsannia JHCIHILTIH

B

V. NPHEJIAD EK3IAMEHALIAHOIO BLIETY

hopma M H-5.05

Haunionaasnmil Texninni yuisepenter Yipainn
«RKuiBen kil noairexswivumii imcruryT imeni lropa Cikoperkoron

[ Maiibe Al ey BAHNE RHIIONY HARANLIMG amwj'
darmop dhinocogii

161 Xisiuni mexuonoeil mhmnq:_u

|3 b

Bemymmui icnum

Ex3aMEHALIANHIG BLIET Ne |

.j':ﬂpllm’lﬂ‘l'lltb HAKOHOM

EKBIBANEHTI B, POIPAXYITTE MOIRPHY
MaCY ERBIBATEHTIRE MCTATY, AKIIO

A. 29.45 rimons
b. 58,89 r/mone
B. 58,93 r/mons

BLAOMO, 10 31 MeTany nmpopearysann 1 | [ 2945 aom,
1.63r cipen. HameniTs pospaxyrox ta
HAJAATE NOACHEHHA,

2 | Hapepite enextponsy xontirypamiio | A. 33°3p"3d"'45°4p" ; 4 nepion, 4 rpyna. rososss
ABOX OCTAHHIX CHEPrETHYHHX piBHIB | miarpyma
ATOMA  ENEMOHTE 1 NOPRIKOBHM E.m;-sgjpﬁszdpz: 4 nepion, 4 rpyna, ronoska
HOoMepoM 32, BrRamiTh nNOAcKeHHs  niarpyna

| UBOrO  EMemMeHta v nepiogmuaif | B, 3s%3p4stidt; 4 nepion, 4 rpyna, nobitna
cHereMi. Bionosiaes ofrpynTyiiTe. niarpyna
I'. 3 3p'53d:4524p1 i 4 nepioa, & rpyna, nofiyna
niarpyna

3 | lns goMonexcrol cnoayks cynkshar A [Zn{NH ) 150, 20°°; & NH; .-:;':-"-.
reTpadminmuaey{ ) wapenite ! . & e, 2
Kimiumy q:-upuyn};{r TA BEAKITR: 10H- B. [2n(0H,).050.; M.‘r" T
ROMIIEKCOVTBOPIOBAY: HoTo B. SQ,[ZnNH ) ZnT & 507 s
KOOPIHHAT e THCNO, NIrasEI] THIT I. [Za(NH L) @™ 2 NH,; ap,
rifpraanil aToMeErx opbiTaie
KOMIIERCOYTROpIOBATA. Binnos ik
obrpyHTYiiTE,

4 | s saganol ofopotHol roMorernol (¥H. T . pa.oT o i ;
FOMEIEE (o e R - Fasl], A g =3_J_N_~I-EH_.]’  P1: T C(MNHa)L; C(Ha)
?Ermlm BHPEY KOHCTAHTH PIEHOBATE. | C(N,)]
npu;:e“ﬁ::ﬁ::::;ﬁ ¢ﬂm£1“ B. ’f'l:.ffﬂl  B; TL: CINHy) | ClHa): CNJ
H ol i :

oAl e, iy | B ST P T CONH) L C(HT:CON)
Hapafire noscaenus. Bianosins “r.' I+ “; I ;
OBTPYHTYHTE HA OCHOBI IPHHLKNY U, g, w2202 5 T CINHG)L, ClHR) L CiNgT
Jle-1llarenss, i
5 | MondpHa KOHUEHTPALIN PEYORMHH A el COMNHz):) = 0,064 Ta 6.4 1

kapasig COINHz L v sognomy
POIYHHL CTAHOBHTE 1.1 MOasI;
FYCTHHA po3udny - 1,026 rlest,
Pospaxyiite MacoBy HacTky wiel

b. a(CONNH; ) = 64 Ta 0,64 1
B. w(CONH;h)=321a 032 1
I e CONNHz )= 3218 10
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PEYORHHH ¥ POTHHHI Ta MACY
peuordHY B 100 rpasax posaHny.

["apaAT OCRITHRO-HAYKOBOT HPOTaMM,
lNomosa HME

Ewie 2023

nera JIIHEOYEBA

Hapenite pospaxyrsn Ta Hagaiite
CONCHEHHES, —
6 | Bu3nauTe, SKY KiTLKICTE PEHOBHHH A. t{HCIO4) = 107 Mons
HCIOs notpitne povmmurs & | o’ | B n(HCI04) = 107 moms
sosn, mob pH poaguny wabye B. n{HCI0y) = 107 mons
THAYCHHA 3, Haseaims pospaxyrkn ta | I n(HCIOy) = 107 mons
HARARTE (I0ACHEHHE, ——
7 | Habeaite ionne pisnsnns | cramii A. pH=7
riapomsy comi NasS. Oninite pH B. pH=7
posuuny. Biamosim. obrpyrryfiTe. B. pH=(}
I. pH=?
8 | 3apepmiTe PIBNSHHS OKHCHO- A. 29, MMOB
BIIHOBHOT peakiil, porcrasme B. 26, MMOB
koedilieHTH Ha OcHOBI Banancy B. 29, COCB
eneKTporiB, BrawiTe OKHCHHE Ta I. 26, BMOB
BiouoBHHE. [Tiapaxyiime cyMy peix
E0CIMICHTIE OKHCHO-BLIHOBHDT
peaxuii. Haisims Tan OBP?
KaFelQy + HiD=
9 | Hrl 0CHOBHI BHMOTH BHCYBAKITHCA 10 10 KaTanizatopin. Poskpuiite cyTHiCTh SBRINA
| OTPYEHHA KATAMIIATOPIE | NPHAOMH 3an0GirAHAN OTPYCHHIO.
10 | ObrpyaTyiire, oMy Cyasdyp oxern(V1) B b supoburnTei cytedarrol kuenoT
NOTIMHBETRCH HE BOOOD, B aleyMon abo cymudaTioe KHCIOTO.
JATBEPTAEHO
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FOIPOBHHKH:

Minwresa Casea Bonodusuplena, d.mw., npodecop, cexan XTd
Dowxin Andpin Apmyposuy, 0.x.0., npodecop, wagidveay kahedpu
opeaniyHol il ma mexnonozil opeaiinie pesogun, XTD
Monyosa Temana Anamoniiena, o.m.x., npodhecop, sasidyecy
Kadedpu MeXHOTezi REOPARINNI PEYOSIN, SO000YUUEHNA M
razaasnol xiMivhol mexnarozi, XTd

Homacvaros Badum Anamonitdosus, k.x.n., doyenm, 6.0, 3aeidyeaya
raedpu 3a2aThiol ma keopeaniviol xiuii, XTd

Kocozin Cexcill Borodusupostn, & mu., 6.0 3asioyeaua kagdeopu
mexnivHol eqexmpoxiyvil, XT@
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