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BCTYII

l'onoBHa meta (axoBuUX BUIPOOYBaHb NOJIATa€ y BHSIBICHHI Yy CTYJICHTIB
(axoBHX 3HaHb 1 BMIHb 3 TEXHOJIOTIYHMX HPOLECIB 1 BUPOOHHMITB HEOPraHIYHHUX
PEUYOBUH 3 MOXJIMBICTIO MPaKTUYHOI pPOOOTH 3a HAOpsIMOM 1 mnpodeciiHuM
CHPSMYBaHHSIM.

OcHOBHMMH  3a0€3MeuylourMH  JUCHUILIIHAMU € «3arajibHa XiMidHa
TEXHOJIOT151», «TeopeTnyH1 OCHOBU XIMii 1 TEXHOJIOT1i BOAOMIATOTOBKIY, « TeopeTnyHi
OCHOBU TMPOLECIB XIMIYHOI TEXHOJIOTI», «XIMIYHA TEXHOJOrISl HEOPraHIuHUX
pedoBuH», «OOMagHaHHS BUPOOHMIITB HEOPTaHIYHUX PEUYOBHH», IO BXOJIATH 0O
HaBYAJIBHOIO TUJIAHY MIATOTOBKU CTYAEHTIB 3a OCBITHbO-KBaTI(IKAI[IHHUM pPIBHSAM
«OakanaBp».

['onoBHUMU 3aa9aMu (haxOBHUX BUIIPOOYBAHb €:

o BMIHHS CTYJEHTIB KPUTHUYHO PO3IJIAJAaTH 1 aHajli3yBaTh ICHYIOYM 1
NEPCIEKTUBHI BITYM3HSIHI 1 3apyODKHI TEXHOJOTIYHI CXEMH 3 BHUPOOHMIITB
MIHEpAJIbHUX KHUCIJIOT, COJIEH, HEOPraHIYHUX 1 CYNyTHIX MPOAYKTIB, a TaKOX
NUTAaHb BOAOIITOTOBKH 1 BOJIOOYHIICHHS;

° BMIHHS YITKO BHUIUISATH 3aBJaHHS 1 000B’S3KH, IO TOKJIAIAI0THCS Ha (axiBIliB
OCBITHBO-KBaJi(iKaI[IHHOTO PIBHA «OakamaBp» 3 XIMIYHOI TEXHOJ]OTii Ta
iHKeHepii, a came: 3iilcHIOBaTH KBajiikoBaHWN BUOIp parioHATHLHOTO
(ONTUMANTBHOTO) PEXHUMY 1 ONMEpaTHBHE MOro MIATPUMAHHS SK B OKPEMOMY
XIMIKO-T€XHOJIOTTYHOT'O arperari, Tak 1 B TEXHOJOTIUHIA JIiHIT B HIJIOMY MpU
BUPOOHUIITBI HEOPraHIYHOI Ta CYMDKHOI MPOAYKIlii, MPHU IILOMY, OCOOJIUBY
yBary 3BepTaTy Ha CTaH CUPOBUHHOI 0a3u YKpaiHu.

o BMIHHS apryMEHTOBAaHO aHaJI3yBaTH IIO3UTHBHI CTOPOHH 1 HEHOJIKH
TEXHOJIOT1YHUX TIPOIECIB HAa OCHOBI HAyKOBO-TEXHIYHUX MAapPKETHHTOBUX,
MEHEKEPChKHUX, €KOJIOTTYHHUX 1 COIIaIbHUX OIIIHOK 3aCTOCOBAHUX 1HXXCHEPHUX
pileHb 3 HapoOKOIO 1 peasizalliero O0TPYHTOBAHUX MTPOTIO3UIIIH 1 peKOMEH/IaITii
B HaIPsSMKY BJOCKOHAJICHHs] KOHKPETHUX BUPOOHUUYUX TIpodeciii 3a dhaxom.
Kowmmnekcni ¢axoBi BUIpOOYBaHHS 3MIMCHIOIOTHCS Yy BUTJISAI MHCHMOBOTO

icnuTy, TpuBaITicTh sikoro 180 xBuiauH. Jlo ek3aMeHaIliiHuX O1JIeTIB BKIIFOYSHO 10 TPH

MUTaHHS 13 (PaxoBUX MNHUCIMIUIIH, $KI OXOIUTIOIOTH PI3HOIJIAHOBI TEOPETHYHI 1

MPaKTUYHI TUTAHHS.



OCHOBHHUU BUKJIA
PO3/IIT 1
XIMIYHA TEXHOJIOI'TS CIPKU TA CIPKOBMICHUX CIIOJIYK

O6uacTi 3acTOCYBaHHS CIPKOBMICHHUX CIIOJIYK B HAPOJIHOMY IOCIOJAPCTBI.

XiMiuHa Tany3b YKpaiHM 1 XapakTepucThkKa 1ii CKIaAOBOI YaCTHMHH —
BUPOOHHUIITBA CIPKOBMICHMX HeOpraHiuHux cnonyk. CynbgaTHa kuciora — "xiib"
XIMIYHOI MPOMUCIOBOCTI. ICTOpUYHMN acmeKT BUPOOHULTBA 1 3aCTOCYBaHHS
CIPKOBMICHHUX CIIOJTYK.

@D13UKO-XIMIYH1 BJACTUBOCTI CYIb()AaTHOI KUCIOTH.

BanentHo-cTpykTypHa dopmyina cynbpaTHOI KUCTOTH. XIMIYHA aKTUBHICTS ii,
(b131KO-XIMIYH1 BJIACTUBOCTI, TEIUIOTH PO30aBIEHHS 1 3MIITYBAaHHS Ta 1X PO3PaXyHOK.
Coptu cynb(aTHOI KHUCIOTH.

®Di3UKO-XIMIYH1 BIIACTUBOCTI OKCHUJIIB CIPKH.

XiMmiuHi 1 pi3uko-ximMiyHi BnacTuBocTi SO2 1 SO3. OKCUAM CIPKU SIK OKUCHIOBaU1
1 BigHOBHUKH. [lomimepuzarttis SOz. AMino- 1 iMinocynbhiHOBI KUCTOTH. OiepKaHHS
guctux SO 1 SO3 Ta iX 3acTocyBaHHs. XJIOPCYIb(POHOBA KUCIIOTA.

®Di13UKO-XIMIYHI BIIACTUBOCTI CIPKH.

®Di3UKO-XIMIYHI BJIACTHBOCTI KPUCTAIIYHUX EHAHTIOTPONHUX MOaudiKaiiit
eleMeHTapHoi Cipku. Jliarpama TOIUIEHHS CIpKH. 3aJie)KHICTh B'SI3KOCTI CIPKH BiJl
temreparypu. [lomimepna cipka. IIpomixkHi amotpomHi Gopmu cipku. OnepxaHHS
MOJIIMEPHOT CIpKH 3 HATpis Tiocynbdary.

JloOyBaHHS caMOPOIHOT CIpKH Ta i1 OUHIIECHHS.

Poposuiiia camopoanoi cipku B YkpaiHi 1 cBiTi. CHHI€HeTUYHA Ta €MIreHeTHYHA
cipka. MeTtonu n0OyBaHHS CaMOpPOJHOI CIPKM Ta iX KpUTHYHUK aHami3. Ormsia
TEXHOJIOT1H 30aradeHHsi camoponHoi cipku. OnepskaHHs ra3oBoi cipku. Ilporecu
Knayca 1 "Superclaus". HoBiTHI po3p0o0KHU 3 TEXHOJIOT1T OJIep>KaHHS YUCTO1 CIPKH.

[IpuponaHs cipkoBMiCHA CHPOBHHA.

I'inc, amyHiTH, cipyaHuii KOJTYeaaH, TaiT, KaiHiT, JAHrOSHHIT, IICHIT, Mipa0iIiT,
0iMo(iT, CHUIBBIHIT, MPOTHH (MarHiTHUN KOJNYEJaH), BYIJIMCTUNA KOJ4YEaH,
XaJIbKOIIPUT Ta 1HII Cyab(iAHI PyIu - IX XapaKTepUCTUKA K MPUPOTHOT CHPOBUHU
JUTSL OJIepKaHHS CylIb(PaTHOT KUCIOTH 1 TPOMHUCTOBO-IIIHHUX CIPKOBMICHUX CITONYK.
BinmoBigHi TexHOJIOTIT TepepoOKH.

CipkOBMICHI TIPOMHCIIOBI BIAXOAW SK CHPOBHHA JJIS OJICPKaHHS CIPKH,
CyJb(aTHOT KMCJIIOTH Ta 1HIIOT MPOAYKITIi.

TpaBuiibHa KUCHOTA, PoCOrine, TiAPOTi3HA KUCIOTA, arIoMepalliiiHi, TOKOBI
ta iHm SO2-BMiCHI BUKHJIHI Ta3W, CIPKOBOJICHb. iXHA (Hi3UKO-XIMidHA
YTUJI3AI1HOT TTIepepOoOKH.

Bunanenus TBep/10i CIpKOBMICHOI CUPOBUHH.

@D13UKO-XIMIYHI 3acaii BUMAJICHHS MIPUTY, BYTUIBHOTO KOJYEIaHy, TPOLIITY,
cynbdiguux minepaniB. CkiiaJ BUNaIbHOro razy. KulbKICTh 1 CKIa] HEAOTapKiB.

[leut qist BUManeHHs: TBEPAOI CIPKOBMICHOT CHPOBUHMU.

["ooBH1 HETOMIKK MEXaHIYHMX Tiedel 1 meuel . TeopeTHuH1 3acaau MPoIECiB B
kursiaomy mapi (KII). IMIBuakicts mpomeciB Maco- 1 temnonepenaui B KIII.



Koncrpyknii neweit KIII 1 cxema miyHOro BIAAUICEHHS BIANOBIAHUX LEXIB.
[IporpecuBH1 pimieHHss npoOiemu nofanbiioi iHTeHcudikamii neyedt KII (meut
KHILB, AKIIIM, nukmonsxi nedi "Chemadex").

Hepnorapok BunaneHHst TBepJ0i CIpKOBMICHOI cupoBUHU. CHialtoBaHHS CIPKH 1
CIPKOBOJTHIO.

O6nanHanHg [ BLAOOpPY 1 TpaHCHOPTYBaHHS HEAOTapKy. Y TWiizaiis
KoJuenaHHoro Hemorapky. Ileui anga cmamoBanHs cipku. [liaroroBka cipku [0
cnajtoBaHHA. 3700yBaHHS CIPKOBOJHIO 3 TMPOMMCIOBUX Tra3iB. Arperatv s
cnamoBanHsa HpS.

OunileHHsS TPOMUCIIOBHX Ta3iB BiJl MUY, TYMaHy, JTOMIIIOK.

MexaHi4He, eIEKTpUYHE OYHUIICHHS, PSKUMH, 00aHaHHS. CXeMH 1 peXUMU
CHEIANIbHOTO OYMILEHHS MNPOMUCIOBUX ra3iB. OYHUIIEHHS BUNAIBHOrO raszy 0e3
yTBOpeHHs TymMaHy. HOBITHI po3pOOKH 3 TEXHOJOT1i OYUIICHHS MTPOMUCIOBUX Ta3iB
BIJl TWJTY 1 TyMaHy.

®di3uK0-XIMIYH1 3aCaJy KOHTAKTHOTO OKUCHEHHs okcuay cipku (IV).

CraHoBlIeHHS KOHTakTHOro meroay. Cratuka 1 guHaMmika okucHeHHs SO2.
[TpuHIIMIIN pO3paxyHKIB 3 KIHETUKH OKHUCHEHHS okcuay cipku (IV).

Karanizaropu okucuenust SO».

XapaktepucTtuka BaHaaieBux karanizatopis (CB/I, CBC, CBBb, IK, LP-120, Cs-
120, VK-38A, RHV-49, BASF-04-10, CBHT, MBB, KC, K/I). TeoperuuHi 3acaau ix
nii. OtpyeHHs KaranizaTopiB. [lepcriekTuBHI HapOOKH 3 CHHTE3y HOBUX BaHAJI€BHX
KaTasi3aTopis.

KineTtnka koHTakTHOTO OKUCHEHHS SO3.

Kinetnyni i TexHOJIOTT4HI YMOBH OKUCHEHHS SO Ha BaHAAIEBUX KaTali3aTopax.
BusHnaueHHs KUIbKOCTI KOHTakTHOiI Macu. PiBHsHHS bopeckoBa-IBanoBa-bBysHoBa,
Mapca-Meiicena, Exmynna, IlomepanneBa, IBanenko-CanrtanoBoi, Illumideka.
OnTumanbHl €KOHOMIYHI YMOBU OKUCHEHHS SO».

Oxucnaennst SO; B KUTUISTYOMY IIapi KaTanizaTopa.

INpponunamiuni ¢gakropu 1 iX BIIUMB Ha KiHETHKY okucHeHHs SOz B KIII
karanizaropa. [lopiBHANBHUN aHami3 Mpolecy OKHCHeHHS okcuay cipku (IV) B
HEPYXOMOMY 1 KUTUISTYOMY IIapax BaHaJ(i€BUX KaTani3aTopiB. BimoOpaskeHHs mporecy
okucHeHHs1 SO Ha giarpami x-T mpu yMOB1 IBOIIAPOBOTO PO3MIIIIEHHS KaTaai3aTopa.

KonrakTtHai amapatu.

KoHcrpykiiii koHTakKTHHX amapatiB. AHali3 mepeBar 1 HEJOJIKIB PI3HHX 3a
KOHCTPYKITIEI0O KOHTAKTHUX arapaTiB. KoHTakTHE BiIAUICHHS CYIb()aTHOKUCIOTHOTO
nexy. Cxemu [IK-ITA. HampsiMku y1ocKOHaJI€HHS! KOHCTPYKI[li KOHTAKTHUX arapaTiB
(BiTUM3HSHI 1 3apyOKHI HAPOOKM).

CramnicTh KOHTAKTHUX araparis.

Busnauenns cramocti 3a JlsmynoBum. I[lapamerpwunHa dYyTauBICTH IIapiB
Karajizaropa i KOHTaKTHOTO amapaty. PiBHSIHHS mapaMeTpu4YHOl 9yTIMBOCTI 1 YMOBHU
CTaJ0CT1 KOHTAKTHOTO amnapary.

®d13uKO0-XIMI4H1 OCHOBH Tipoliecy abcopOirii SOs.

TeopeTnyuHi1 OCHOBH Mpoliecy adcopOIii UTLOBOTO IHTPEIIEHTY ra30BOi CyMIIIII.
@DI13UKO-XIMIYHI 3acayd BHU3HAYEHHS ONTHUMAJbHUX yMOB abOcopbmmii SOz 3
"koHTakTHOrO" razy. Po3paxyHkoBi oOrpyHTyBaHHs abcopOuii SO3. BukopucrtaHus
HaJl CyJb(paTHUX KUCIOT MPHU OJIep>KaHH] TPOIYKIINHOT Cylb(paTHOT KUCIOTH.

AbcopbuiiiHe BiAUIEHHS CYIb()ATHOKUCIOTHOTO 1IEXY.



OOrpyHTyBaHHSI ~ TE€XHOJIOTIYHOI  CXeMH  aOCOpOLIMHOTO  BIIJICHHS.
KoHcTrpykiii ocHOBHOT anaparypu abcopOiiitHoro BigauieHHs. HoBiTHI po3poOku B
HaIpsMKY YAOCKOHAJIEHHA Ipouecy abcopOuii raziB. ABToMaTu3ailist abcopOIiiHOTO
BIJIJILJICHHS.

OpeprkaHHs MOKPAIIEHUX 1 CIIEHIaJIbHUX COPTIB CYJIb(PATHOI KUCIOTH.

["asy31 mpoMUCIOBOCTI, 1O BHUMAaralmTh 3aCTOCYBaHHS IMOKpAIIEHUX COPTIB
cynbdaTHoi kuciaoTu. OOTpyHTYBaHHS CXeM ofep:kaHHs 65%-ro ojieyMy, peaKTUBHOI
CyJb(aTHOT KUCIOTH, aKyMYJIATOPHO1 CylbhaTHoi kuciaoTH, 100%-ro SOs.

BupoOuunrso cynbdpaTHoi kuciaotu 3a MmetogqoM CO (CyXoro OYUIICHHS ).

Heponikn kmacuuHux cxeM BUpPOOHULTBA cCyibpaTHOI Kuciaotu ("I0Brux
cxem"). Teopernuni 3acamu mpouecy CO. Edexr 3AIIK (3axomyieHHS aepo30JiB
ImpaIoYuM  KataiizatopoMm). Po3paxyHkoBi oOrpyHtyBanHs mnporecy CO.
Texnomoriuna cxema CO-2.

ANbTepHATUBHI TEXHOJOT1i CyJb(PaTHOI KUCIOTH.

OpepxanHs cynb(haTHOI KUCIOTHU 3 Tincy 1 Gocdorimney, 3 TONKOBUX Ta3iB, 3
BUKHJIHUX Ta3iB METAJNypridiHUX BUPOOHHMIITB, 3 BIANPAIlbOBAaHUX KHUCIIOT, 3
CIpKOBOJHIO. TeXHIKO-€KOHOMIUHMM 1 €KOJIOTIUHUM aHATI3U 1IUX TEXHOJIOT1H.

Eneproz6epekenns y BUpOOHUIITBI CyIb(aTHOT KUCITOTH.

TemnoBi mpomecu mpu BHPOOHHUITBI CynbhaTHOI KucimoTH. bamaHc eHeprii.
Metonu 1 oOmamHaHHS AN yTHIi3amii 1 TIEPEeTBOPEHHS EHEprii eK30TepMIYHHX
IpOIECiB Y BUPOOHUIITBI CYIb()ATHOT KUCTOTH.

3HENIKOKEHHS! BUKUIHUX T'a31B KOHTAKTHUX CYJIb()ATHO KUCTOTHUX CUCTEM.

Po3paxyHkoBe 00TpyHTYBaHHS €KOJIOTTYHOT HEOOX1THOCT1 OUMIIIEHHSI BUKUTHUX
ra3iB CyJb(aTHOKUCIOTHUX CHCTeM. MeTOAM 3HEIIKO/KEHHS BUKHIHHUX Ta3iB
CyJb(aTHOKUCIOTHUX BUPOOHUIITB Ta aHami3 iX edekTuBHOCTI. HOBITHI po3poOku 3
3a0€3IeUeHHsI €KOJIOTIYHOT YUCTOTH CYJIb(PaTHOKUCIOTHUX BUPOOHUIITB.

Crpareriydi HampsMKH BIOCKOHAJICHHS TEXHOJIOT1i KOHTAKTHOI cyibdaTHOT
KHUCTIOTH.

[linBuIleHHsST OJWHUYHOI TMOTY>KHOCTI YCTaTKyBaHHS, 3aCTOCYBAaHHS THCKY,
MUPKYJIAIIMAT CXeMH. AHai3 IUX HaNpsSMKIB Ha OCHOBI TPbOX NPHUHIIUITIIB:
BUIIEPEDKYIOUOTO  3arajibHOTO  PIMICHHS, KOMIUIEKCHOI peamizaiii (akTopiB
iHTeHCUbIKaIii (MPUHIMIT TOTOBHEHHS ), MPUHIIUAITY PEeabHOT IEPCTICKTUBH.

[IporpecuBH1 HapoOKH 3 BJOCKOHAJIECHHS TEXHOJIOT1I CyIb()aTHOT KHCIOTH.

Hupkymsimiiini cxeMu 3 3aCTOCYBaHHA THCKY 1 KucHio. LlupkymsiiitHo-
KoHeHcaliiHi cuctemu. Cywmimennii arperat ,,FeS,; - Fe,O3". Hecramionapumii
karani3z. Cymimenns: BupooHuirea HoSO4, Ha, Oz CTpyMiHHO-IMPKYISAIIAHUHN TIAp.
biorexHomoriyH1 METOAM.

Hitposna cynbdarna kuciora.

@Di3uK0-XIMI4HI OCHOBH HITPO3HOTO MpoIecy. TeXHONoriyHa cxema, PeXuM 1
anmaparypa OamrToBux cucteM. Hemomiku cydacHux cxeM. Brecok kadempu B
BUPIIIEHHS] TPOOJEMU BAOCKOHAJIEHHS TEXHOJOT1l HITPO3HOI CYJb(paTHOI KUCIOTH.
Hanpsmku nomansinoi MoaepHizarii miei Texrosorii. KoHnenTpyBanHs po30aBiIeHUX
CyJb(paTHUX KUCIIOT.

Konctpykiiiiini Matepiaii y BUpOOHHUIITBI arpeCUBHUX ra3yBaTUX 1 PLAMHHUX
HEOPraHIYHUX CIOJYK: METAJIH, CIUIABH, XIMIYHO CTIHKI HEOpraHiuH1 MaTepiaiu.



Koposzis. Kopo3iiina criiikicts mMeTaniB. Crtanb, CBUHEIb, alIOMIHIM, CIUIaBH,
MiJlb, TUTAH. XIMIYHO CTIKI HEOpraHiyHi Marepiajiu: KUCIOTOTPUBKHUM LIEMEHT,
KaM'siHe JIUTTS, Kepamika, emMaib (MajinBa).

XIMIYHO CTIK1 OpraHiyH1 MaTepialiu.

®daouniT, BIHILIIACT, MOJ11300yTUJIEH, ModieTUiIeH, Groporuact, ATM-1, ryma,
CUHTETHYHI Kaydyku, ,,liojiH". TexHika Oe3neku y BUPOOHULITBI HEOPTraHIUHUX
PEUOBUH.

PO3JILJI 2

TEXHOJIOI'TA HEOPTAHIYHUX TA CYMDKHUX CIIOJIVK

BrnactuBocTi XJIOpuay BOJHIO 1 COJSIHOI KHCJIOTH, OOJACTI 3aCTOCYBAaHHS.
Cnocobu BUpOOHUIITBA XJopuy BOAHIO. DIi3UKO-XIMIUHI OCHOBH CYIh()ATHOTO
METOJIy 1 METOJy NPSIMOr0 CHHTE3y XJIOPHAY BOJHIO. AmaparypHe o(opMIICHHS
npoIiecy.

O6nacti 3actocyBaHHs (TOPUCTHUX CIHONYK 1 ix BiactuBocTi. J[kepena
OTpUMaHHS (PTOPUCTHX CHOJYK 1 TEXHOJOoriuHi cmocodu. Cxema oJepKaHHS
6e3BogHOr0 (PTOpPUAY BOJHIO 1 IMJIABUKOBOI KHUCIOTH 13 ¢mtoopury. OpepixaHHs
bTopuay-6ihpTopray aMOHIIO 13 BAKUIHUX (PTOPUCTUX Ta3iB.

OO61acTh BUKOPHUCTAHHS 3aCO0IB 3aXHUCTY POCIHH, 30KpeMa, XJIOPOKCUIY Mifl.
Cnoco6u BupoOHHITBA. DI3UKO-XIMIUHI OCHOBH METOJY 3 BUKOPUCTAHHSM B1IXOJI1B
MIJTHOTO JIOMY 1 IPUPOJHOTO BarmHAKY. BuOip 1 00rpyHTYBaHHS TEXHOJIOTIYHOT CXEMU
BUPOOHMIITBA.

Kiacudikarrist 1 B1acTUBOCTI MeTajiB. THUIIOB1 XIMIKO-TEXHOJIOT1YHI MPOIECH B
MeTtanyprii. BupoOHMITBO TIMHO3eMYy 13 TPHUPOAHUX KAOIiIHIB, HEQeiHIB.
BupoOuunreo ypany. OcobmuBocTi 30araueHHs ypaHBMicHOi cupoBunHH. Cramii
BUPOOHUIITBA YPAHOBOT'O KOHIICHTPATY 1 METAIIYHOTO ypaHy.

Homenknartypa cumikatHux BUpoOiB. CHpoOBHHA, sIka BHUKOPHUCTOBYETHCS Y
BUPOOHMIITBI CHJIIKATHUX MaTepiaiiB. TUIOBI mpolecH TEXHOJOTl CHIIIKATIB.
TexHonoriyHa cxemMa BUpOOHHIITBA TIOPTIAHAIICMEHTY.

OO6macti 3acTOCYBaHHS, CIOCOOM onepkaHHS OeproneToBoi comi. dDi3uko-
xiMigHi ocHOBH TexHoJorii BupoOHunTBa KCIO3 3 BHUKOPHUCTAaHHSM BaIlHSIHOTO
Mouioka. Bubip i o0rpyHTYBaHHS TEXHOJIOTTYHOI CXEMHU BUPOOHUIITBA.

PO3JILTT 3
XIMIYHA TEXHOJIOTIS 3B'SI3AHOT'O A30TY

A3OT Ta Oro 3HaY€HHs B IPUPO/Il Ta HAPOAHOMY FOCIIOIAPCTBI.

Cnonyku azoty. KpyrooGir azory B mpupomi. Meroam ¢ikcamii — a3oTy.
Po3BuTOK a30THOT MPOMHUCIIOBOCTI B YKpaiHi Ta 1l NEPCHEKTUBHU.

[ukaM 0XONOKEHHS TOBITPSL.

TexHomnoriss raMOOKOro OXOJOMKEHHS MOBITPs. XOJOoAWIbHI nukiau JliHge Ta
Kaminu. TepmoaunamiuHi giarpamu. BuzHadeHHs X0I1040TPOIYKTHBHOCTI.

TexHonorist po3AUICHHS MOBITPSL.



OcHoBu po3ainenHs noBiTps. Kononu pextudikamii moBitpss. TexHOJIOr1yHA
CXeMa pO3JUICHHS TOBITPS.

AnapaTtypHe oQOopMIIEHHS PO3AUIEHHS MMOBITPS.

[IpomucnoBi ycTaHOBKHM pO3JUICHHS TMOBITps. AmnapaTypHe OQOpPMIICHHS.
TexHIKO-€KOHOMIYHI TMOKAa3HUKH MPOMHUCIOBUX YCTAHOBOK PO3JUJIEHHS MOBITPS.
Texnika 0e3meKku 1 0XOpOHa Mpaiii.

BupoOHHIITBO BOJHIO MeTOAaMu Tra3ugikariii.

lazudikaiiss TBepAOro Ta piKOoro majauBa. TeXHONOriuHI cxeMmH. TexXHIKo-
€KOHOMIYHI1 MMOKa3HUKHK BUPOOHUIITBA BOAHIO METOAaMU Tra3udikailii najimsa.

BupoOHHUIITBO BOJHIO METOZOM €JIEKTPOJI13y BOIU.

Enextponiz Boau. TeopeTuyHi OCHOBH HpoLECy enekTponizy. TexHomoris
BUPOOHUIITBA Ba)KKO1 BOJU. TEXHIKO-€KOHOMIYHI MOKA3HUKH BUPOOHHUIITBA BOIHIO
METOJIOM EJIEKTPOII3Y.

KouBepcis npupoHoro rasy napoto.

Metonu koHBepcii NpUpoIHOro ra3y. TexHonoriss KOHBepCii MPUPOIHOTO razy
napoto. Tepmonunamika. Karanizaropu. Kinetuka. Bubip napamerpis.

KoHnBepcis MeTaHy KUCHEM.

TexHonoriss KoHBepcii MeTaHy KucHeM. TepmoauHamika. Katamizatopu.
Kinetuka. BuGip nmapamerpis.

Kongepcis okcuny Byriero(1l) maporo.

®di3uKko-XiMiyHI  OCHOBM  KoHBepcii okcuay Byriemtoo  (II)  maporo.
Tepmonunamika. Karanizatopu. Kinetnka. Bubip mapametpis.

MoHoeTaHO0JIaMIHOBE OYHINICHHS Ta3y Big okcuay Byriemo(I1V) di3uko-xiMivHi
OCHOBU OYMILEHHS KOHBEPTOBAHOro ra3zy Big okcuay Byraemo(IlV) wmetomom
MOHOETaHOJIaMIHOBOI OUHCTKH.

®di3uKO-XIMIYHI OCHOBHM OYHIIEHHS ra3y Bij okcunay Byrieiro (IV) rapsuum
PO3YMHOM TOTAILY.

ToHKe OUMIIEHHS TeXHOJIOTIYHOTO T'a3y B/l OKCHUIIB KapOOHY T1IpyBaHHSM.

CxeMu KOHBepCii METaHy.

TexHomoriyHa cxemMa JIBOCTYIICHEBOi KOHBepcii MeTaHy. ArmaparypHe
opopMieHHS CcXeMHU. TEXHOJOTIYHI CXEeMH OJHOCTYIIEHEBOI KOHBEpCii MeTaHy.
AnapatypHe  odopmIiIeHHS CcxeM. TeXHOJorii Ta TEXHOJOriyHa  cXeMma
BHCOKOTEMITEpaTypHOi1 KOHBEPCIi.

CunTe3 aMiaky.

BnactuBocTi amiaky. 3HadYeHHS amMiaky B HapOJHOMY TOCIOJApCTBI.
Tepmonunamika cunTedy. Katamizatopu cunte3y. Kinermka cunTely. BumineHus
amiaKky 13 CHHTE3 Ta3y.

Kononu cunresy.

Tunmun  komon. KoHcTpykiii koynoH mojoyHoro tumy. Opranizamis
TEMIIEPATYPHOr0 PEKUMY B KOJIOH1 CHHTE3Y.

CxeMu cCHHTE3y aMiaky.

[IpuHuumoBa cxema CHHTE3y aMiaky MiJ cepeqHIM THUCKOM. CXeMU CHUHTE3y
amiaky noTyxHicTio 600 /100y, 1360 T/100y. O6naananus cxem. OCHOBH1 TEXHIKO-
€KOHOMIYH1 ToKa3HukU. OxopoHa mpaui. Exonoris. IlepcnekTBU pO3BUTKY
TEXHOJIOT1i BUPOOHHUIITBA CHHTETUYHOT'O aM1aKy.

Cunre3 meTaHony. P13MKO-XIMIYHI OCHOBU CHUHTE3Y METaHOILY.



3HaueHHs METaHOIY B HapoOJHOMY TrocnoaapcTBi. BrmacTuBocTi MeTaHONY.
Tepmonunamika. Karanizatopu. Kinetuka. BuOip napamertpis. Kononu cunresy.

TexHonoriyHa cxemMa CUHTE3y METAHOILY I1J] CEPEIHIM TUCKOM.

XiMiuHa cXeMa BHpPOOHMIITBA HITPATHOI KHUCJIOTU. BriacTtuBoCTI HITpaTHOI
KHCJIOTH. 3HA4Y€HHS HITPATHOI KHUCJIOTH B HapoJHOMY rocnonaapcti. KouBepcisa
amiaxy.

®di3uK0-XIMIYHI OCHOBHM Ipolecy KoHBepcii amiaky. Karamizatopu. Llnsaxu
3MEHILEHHS BUTpPAT IUIATUHOBOrO KaTamizaTopy. HeruatuHOBI —KaTamizaTOpH.
Kinetuka npouecy. Bubip mapamerpis npouecy. KoHCTpyKIlisi KOHTaKTHOTO amapary.

Oxucnenns okcuny azory(Il).

Mexanizm okucienss. PiBHoBara. Kinetuka. Bubip ontuManbHuX napameTpiB
OKHCJICHHS.

AOGcopOi11ist OKCUIIB a30TY BOJIOIO.

PiBnoBara. Kinetuka. BuOip ontumanbHuUX mapameTpiB abcopOiii OKCHIIB
azoty Bojaow. KoHcTpykiiii abcopOI1iiHOT KOJTOHH.

OumnIileHHS BUKUHOTO Ta3y.

MeTronu OYUCTKM BUKHJHOTO Tra3zy. TexXHOJOris BHUCOKOTEMIEPAaTypHOI 1
CEJICKTUBHOTO OUMIIEHHS. TeXHIKO-€KOHOMIYHE MOPIBHSHHS CXEM OYMILEHHS.

Cxemu BUPOOHHUIITBA HITPATHOT KUCIOTH.

Knacudikaris cxem. Texnomnoriuni cxemu YKIJI, AK-72, AK-72M. Anapatyphe
odpopmiieHHs. HOBI HanmpssMKH pO3BUTKY TEXHOJIOTIT HITPATHOT KUCIIOTH.

CuHTe3 a30THHX JT00pUB

®di3uKo-XiMIYHE OOTPYHTYBaHHS amapaTypHOro o(pOPMIICHHS 1 TEXHOJOTTYHOT
CXeMH BHPOOHHIITBA HITpATy aMOHIIO (amiaqHOi cemiTpu). 3JIeKyBaHICTh CENITPHU 1
metonu ii ycyHeHHs. OcoOiuBocTi 30epiranHs amiauHoi cemitpu. KoHcTpykiis i
npuHIMn il anapaty BTH (BukopucTaHHS TEIUIOTH HeWTpasizallii) y BUPOOHHIITBI
HITpaTy amMOHit0. BIJIMB KOHIIEHTpaIlii a30THOT KMCJIOTH Ha KOHIICHTPAIIil0 PO3YHHA
cemitpu. KoHcTpykiii BumapHuX amapatiB. MOXKIMBICTE OTPUMaHHS CeIITpH 0e3
yrnaproBaHHs. PillieHHs eKOIOT1YHUX MPo0OJieM Y BUPOOHHUIITBI CEMITPH.

®di3uKo-xiMigyHE OOTPYHTYBAaHHSA arapaTypHOTro 0OpMIICHHS 1 TEXHOJIOTTYHOT
CXeMH BHPOOHUIITBA KapOaminy. Peakiiii cunte3y kapbamigy. OOTpyHTYyBaHHS
BHUCOKOTO TUCKY. CXeMU CHHTE3Y 3 PEIUKIOM TTOBHUM 1 YaCTKOBUM — TIOP1BHSHHS,
HeI0JIKY 1 mepeBaru. KOHCTPyKIIis 1 MpUHIK i1 KOJIOHU CUHTE3Y Kapbaminy.
Oco0aMBOCTI CTPUIIHT — MPOLIECY.

@di3uKo-xXiMiyHE OOTPYHTYBAHHS amapaTypHOTO O(GOPMIICHHS 1 TEXHOJOT14HO1
CXEMHU BUPOOHHUIITBA aMiayHOi BoaAM. OMUC CXeMHU 1 OCHOBHOT'O 00JIaIHAHHS.

JlitepaTypa: 7.

PO3/ILT 4

TEOPETUYHI OCHOBH XIMII TA TEXHOJIOT'TI BOAOIIIAIOTOBKHU

[IpoOnema 3arajbHOr0O paIlOHATIBHOTO BUKOPUCTAHHS BOJHUX PECYpCIiB.
OO060poTHI cucTemMH BojonocTadyanHsa. Posb XiMii Ta XIMIYHOI TEXHOJIOT11 Y BUPIIIEHH]1



MUTaHb PO3IMIMPEHHS PECypPCiB MPOMUCIOBOrO BOJONOCTAYAHHS W y BUOOpPI METOAIB
3aXHMCTY BOJOMMMII Ta HABKOJIUIITHHOTO CEPEIOBHUIIA Bill 3a0pyAHCHHS.

XapakTepucTUKa TMPUPOJHUX JDKEpeN BOJIOMOCTa4YaHHA i OUTHHX |
npoMucioBux 1uiei. Knacudgikaris mpkepen Ta BOAZOWMHULL TPUPOAHOT Boau. Bumornu
710 BOJY PI3HOTO MPU3HAYEHHS.

Knacudikanis i xapakTepucTUKa CTIYHUX BOJ 32 MICLIEM iX YTBOPEHHS.

Meronu Ta TPUHIUOM KaHali3yBaHHSA CTIYHUX BojA. OuMcHI cnopyau, iX
MPU3HAYCHHS. YMOBU CITYCKY CTIYHUX BOJI IO BOJONUMHUII. 3aKOHOIaBY1 aKTH Y KpaiHH
Ta IHIIUX KpaiH CBITY 1010 OXOPOHHU MPUPOJAHUX BOAOWMHMILL 1 BOAHUX PECYPCIB.

[TpupoaHi Ta CTiUHI BOAM — OAaraTOKOMIIOHEHTHI reTeporeHH1 cucreMu. Boaa sik
XiMIYHa CIIOIyKa.

AHoMaIbH1 BIACTUBOCTI BOAU. Moeli CTpyKTypH pikoi Bojau. Di3uyHi, XIMi4HI,
61os0r14yH1 (0aKTEPi10JIOT1YH1) TOKA3HUKH SIKOCTI BOJIH.

Knacudikariis gomimok Ta 3a0pyaHOBadiB BOJIM 3a iX (Da30BO-IUCIIEPCHUM
CTaHOM.

3nauenHsa kiacudikamii, po3podnenoi JI. A. Kynbcbkum, s BHOOpPY
IBTEPHATUBHUX METOIB BUAAICHHS 3 BOJM JOMIIIOK.

bespearentHi Mmetoan 06poOKu BoAM, cepa iX 3acTOCyBaHHS.

[lepBunHe ounnieHHs Boau. [IpomiaxyBaHHs Kpi3b peliTku i ciTku. TeopeTuyHi
OCHOBH IIPOIIECY BificTOrOBaHHS qomimok. PiBHsHHS CTOKCa Ta HOr0 3aCTOCYBaHHS J10
IpolleCy OCAaKyBaHHS TIpyOOJUCIIEPCHUX JOMIMIOK. [impaBiiyHa KPYMHICTH
yacTUHOK 1 11 Bu3HaueHHA. OOJMagHaHHA MEXaHIYHUX METOIIB ITIATOTOBKHA BOJU.
Konctpykmii Ta mnpuHOUO aii  MICKOBIOBIIOBaYiB, Ha(TOMACIOBIOBIIIOBAYIB,
IIUKJIOHIB, IEHTPU(PYT, TOPUZOHTANBHUX, BEPTUKAIBHUX, pPaiajJbHUX, TOHKOIIAPOBUX
BIJICTIMHUKIB.

Bunanenns 3 Boau 3aBUCIMX PEYOBHH 3a J0NMOMOTor (iumbTpyBaHHS, chepa
3aCTOCYBaHHS METONY.

Knacudikaris ¢inprpiB i3 3epHUCTUM 3aBaHTaxeHHsIM. CTaail QUIBTPOIUKITY.
Bumoru n0 3epaucTOro 3aBanTaxeHHs GinbTpiB. ['0JIOBHI KOHCTPYKTHUBHI €JIEMEHTH i
IPUHITAII J111 CAaMOTUTMBHUX Ta HamipHUX QuIbTpiB. [IposcHIOBadi 13 3aBUCIUM IIapOM
ocany — akcenepaTopu. J[BomoTokoBi GiTbTpH.

CyTb (noTariitHoro MeToly BUAJICHHS 3 BOJM 3aBUCIUX PEUOBUH 1 cepa Horo
3aCTOCYBaHHSI.

UuHHWKK, 10 BIUIMBalOTh Ha edektuBHiCTh ¢rortanii. [lopiBHsuTHEHA
XapaKTepuCTHKa HaMipHOI Ta BaKyyMHOI (prioTartii. Tumosi cxemu HamipHOi (roTarii:
MPSIMOTEUilHI, YaCTKOBO MPAMOTEUiNHI, perupKysiiai. [Ipuanun aii dmoTaTopis:
IMIeNepHoro, 3 MOPUCTUMHU KOBMAYKaMH, €IeKTpoduoTatopa, (uoTaropa CUCTEMHU
«Aepodrotopy.

CyTbh METOy KOaryJIsmiiHoT 00poOKH BOIM Ta cdhepa HOro 3aCTOCYBaHHS.

®di3uKO-XIMIYHI OCHOBH TIPOIIECY KOaryiaroBaHHS JoMimok Boau. KomoimgHi
cuctemu, ixX OyaoBa Ta BiacTuBocTi. KiHeTuuyHa ¥ arperaTuBHa CTIMKICTh KOJIOTTHUX
cucteM. Ctazil yTBOpeHHs Ta Oy/10Ba MilleJI, MOJABIMHUHN eneKkTpuyHuit map. ['oyoBHi
MOJIOKEHHSI Teopli cTidkocTl niooOHux 30mei. KoarynsHTu, 1m0 BUKOPUCTOBYIOTh
IU1s1 00OpOOKH BOAM, 1 BUMOTH 110 HUX. Jlo3a koarynaHTty Ta ii BUOip. OIOKYISIHTH, 10
BUKOPHCTOBYIOTh Yy IpoOlecax OYMIICHHS BOAU. EneMeHTH cXeM OYHIIeHHS BOIM 32
JIOTIOMOTOI0  KOaryJsiiii Ta (JIOKyJAIli: OCHOBHE Ta JOMOMDKHE OOJaJHaHHS,



KOHCTPYKTHBHI ~OCOOJIMBOCTI ¥ MNpPUHLMI Ali KamMep IUIacTIBUEYTBOPEHHS,
MPOSICHIOBAYIB.

CyTb OKHCHIOBAJIBHUX METO/1B 3HE3apaKeHHs BOAM 1 cdepa ix 3acTOCyBaHHS.

XJopyBaHHsT BOAM: [isl CHOJIYK XJOopy Ha OakTepii Ta MIKpOOpraHi3MH,
MiHEpaJbHI i OpraHiuHi 1OMilIKU BoAu. [lokasHUKM XJI0pyBaHHS BOAM, /1032 XJIOPY,
cnocoOu HOro 3HaxXOMKEHHs. XJIOPOBMICHI pEareHTH, 10 BHUKOPUCTOBYIOTH Y
mpolecax 3He3apakeHHd Boau. O30HYBAaHHS BOJAM: NMEpeBaru Ta HEIOJIKA METOAY
3HE3apaXCHHS BOAM 3a JOMOMOror o030Hy. OCHOBHe amaparypHe oOJaJHaHHS
BIIIUICHHST 3HE3apa)K€HHS BOJIM peareHTHUM MmetojnoM. OOpoOka BOaM 10HAMU
OsiaropoHUX MeTaniB (oniroguHamis). O13UKO-XIMIUH1 METOIU 3HE3aPaKEHHS BOJIH.

BunaneHns 3 BOau JOMIIIIOK 32 IOIOMOT'OFO TBEPJIUX COPOCHTIB.

Cytp di3uunoi amcopbiii, cepa 3acrocyBanHs merony. JuHamika mporiecy
afcopOuii: moxens IllunmoBa, BuximHi KpuBi mporecy copOuii. CopOeHTH, 110
BUKOPHUCTOBYIOTH Y ITPOIIECaX BOJOMIATOTOBKUA. MeToau perenepaitii copoeHrin. Tunu
cxeM Ta oOnagHaHHS aJcopOLIHOI OYMCTKU BoAM. AncopOepu 3 HEPyXOMUM,
PYXOMHM Ta TICEBAO3PIIKEHUM IIIapOM COPOCHTY.

®Di3UKO-XIMIYHI OCHOBHU Ta CYTh EKCTPAKIIMHOTO METOAY BHIAJICHHS 3 BOJU
JOMIIIOK, chepa BUKOPUCTAHHS METOTY.

ExcrparenTtu, 1o 3acTOCOBYIOTh y MpOIecax BOJOMIATOTOBKH, 1 BAMOTH JI0 HUX.
Tunosi excTpakiiiHi cxemu. OOnagHaHHS KCTPAKIIHHUX YCTAHOBOK: €KCTPaKIiNiHI
KOJIOHU, POTOPHO-AUCKOBUN €KCTPAKTOP. MeToau pereHeparlii eKCTpareHTiB.

BioxiMiuHE OYUIIIEHHS BOJIM.

CyTb 1 cdepa 3acTocyBaHHS O10XIMIYHMX METOJIB OuMIEeHHS Boau. CrocoOu
010XIMIYHOTO OYMIIICHHS. XapaKTEPUCTUKH aKTUBHOT'O MYJTy Ta O10TITiBKU. bionoriune
cnokuBaHHs kucHO (BCK). Bumoru no Boau, sika mpoxoauTh 010XiMI4HY 00pOOKY.
[Tpuponni Ta mTY4YHI criopyau 6ioXiMigHOTO ounIieHHs. KOHCTpyKTHBHI 0COOIUBOCTI
M TiApoAUHAMIYHUN peXuUM poOOTH aepoTeHKIB Ta 010 uIbTpiB. OCHOBHI CKIIAJOBI
IPUHITMIIOBOI TEXHOJIOTTYHOT CXeMU O10XIMIYHOTO OYHIIEHHS BOJW. 3arajbHi
MOJIOXKEHHS aHaepoOHOi 0O0poOku Boau Ta ocafiB. KOHCTpYKTHBHI 0COOJIMBOCTI
METaHTEHKIB.

Kiracudikariss MeTo/1iB TOM’ IKIIICHHS Ta 3HECOJICHHS BOJIH.

CyTh 1 cdepa 3acTOCyBaHHA TEpMIUYHUX MeTOniB. PeareHTHi mMetonu: (izuko-
XIMI4HI OCHOBHU, PEareHTH, M0 BUKOPUCTOBYIOTH y Mpollecax OoOpoOKH BOAM Ta iX
MOPIBHSUTPHA XapaKTepUCTHUKA. AmapaTypHe OCHAIICHHS BiIIUICHb pEareHTHOI
00pOoOKH BOJIH.

TeopeTnuni ocHOBH Ta cdepa 3aCTOCYBAaHHS METOIY ITOM’ SIKIIICHHS 1 3HECOJICHHS
BO/JIM 32 JIOTIOMOT'0I0 10HHOTO OOMIHY.

Mapxku ioHiTIB, iX OymoBa Ta BIacTUBOCTI. XiMI3M 1 piBHOBara peaxiiiii i0HHOTO
oOminy. Jlunamika mporecy 10HHOTO OOMiHY. THIMOBI cXeMH TOM SKIICHHS Ta
3HECOJICHHS BOJW 3a JOMOMOTOI0 MeToay i0oHHOTO oOMmiHy. IlpuHnmm aii Ta
KOHCTPYKTHBHI OCOOJMBOCTI (DUIBTPIB 10HHOTO OOMIHY W (PUIBTPIB 3MIIIAHOI i
Perenepaiiist 10HITIB, peareHTH, 1110 3aCTOCOBYIOTh y Tpoliecax perenepaiiii. CyTHICTb
Ta cepa 3aCTOCyBaHHS IHIIUX METOJMIB OUYMINCHHS BOJW: AUCTUIISAIISA, 3BOPOTHHUM
ocMmoc, enekTpojianis. [lopiBHsUIbHA TEXHIKO-€KOHOMIYHA XapaKTEPUCTHUKA METO/IIB
3HECOJICHHS BOJIM.



IPUKIHIEBI IIOJOKEHHSA

Ha icinTi 103BOSIETHCA KOPUCTYBATUCH TUTBKH JOBIAKOBOIO JIITEPATYPOIO, KA
HaBeJeHAa Yy BIANOBIAHOMY CIHCKY JiiTepaTypu (OCHOBHa JitepaTypa 1. 19 Ta
nomatkoBa Jirteparypa n. 1 1 11). IHmmmum MarepianmaMu KOPUCTYBAaTHUCh
3a00pOHSETHCS Yepe3 BIACYTHICTh pO3PaXyHKOBHX 3aB/aHb.

Kpurepii ek3ameHaniiiHOro Ol[iHIOBAHHSA

3HaHHS CTY/ICHTIB Ha BCTYITHOMY ICIIUTI JJIsl HABYAHHSA 3a MPOrpamMoro mMaricrpa
omiaOOThCs 3a cuctemoro ECTS. Ha ek3aMeHi CTyACHTHM BUKOHYIOTH IMHUCHMOBY
KOHTPOJIbHY po0oTy 10 6utetam. KoxHuit O11€T MICTUTh TPU TEOPETUUHUX MUTAHHS 3
pi3HUX OpodeciiHUX TUCHUILUIIH, 10 BXOASATH 10 HABUYAJILHOTO IUIAHY MiJTOTOBKH
CTYJEHTIB 3a OCBITHbO-KBaJi(piKaliifHUM piBHSIM «OakanaBp». Ilepenik mnuTaHb
HaBeJieHUN y nonatky A (3 posainy 1 ¢gopmyersbcs nutanss 1, 3 po3auty 2 1 3 —
nuTanHs 2 13 BianoBiaHo). [Iutanus oniHoThes 32 100-6anpHOTO miKanow. Cucrema
OIIIHIOBAHHS MMM TAHb:

- TIOBHA BIJINOBIJIb 31 CXeMaMHM, MOSICHEHHIMU, NpHUKIagaMu (He MeHie 95%
noTpiOHoi iHpopmartii) — 100...95 Ganis;

- TIOBHA BIJMOBIIb 3 HENPUHIUIIOBUMH HETOYHOCTAMH (He MeHie 85%
noTpiOHoi iHpopmarrii) — 94...85 Ganis;

- TMOBHA MPUHIIMIIOBO MPaBUJIbHA BIAMOBIAL 31 CKOPOUEHUM HAOOpOM CXeM,
NOSICHEHb, MPUKIIAIB (He MeHuIe 75% noTpiOHo1 iHdopmartii)— 84...75 6anu;

- TMOBHA MPUHIIMIIOBO MPaBUJIbHA BIAMOBIAL 31 CKOPOYEHUM HAOOpOM CXeM,
NOSICHEHb, MPUKJIAAIB Ta (a00) 3 HETOUHOCTAMHU y (hopmyItoBaHHAX (He MeHmIe 65%
noTpiOHOI iHpopmarrii) — 74...65 Ganis;

- HETIOBHA BIJINIOB1/Ib, B SIK1H BIJICYTHI IPUHIMIIOBI HETOYHOCTI (He MeHIe 60%
noTpiOHoi iHpopmarrii) — 60...65 Ganis;

- HENOBHA BIANOBINp 3 TpyOMMHU MOMMJIKaMHU Ta (a00) NPUHIIUMIIOBUMH
HeTouHOCTsIMU (MeHte 60% moTpioHOT iH(opMarrii) abo BiacyTHICTH BiamoBiai — 0
OautiB.

3aranpHa orinka 3a KomrmuiekcHe ¢axoBe BUIPOOYBaHHS OOYHCIIOETHCS SIK
cepenHe apudMETHYHE 3HAYCHHS OajiB TPhOX BIiANMOBiAeH. Takum dYHHOM, 3a
pesynbratamu KomruiekcHoro ¢paxoBoro BUMPOOYBaHHS BCTYITHUK MOKE HaOpaTH Bij
0 mo 100 GaimiB. 3aneXHO BiJ 3arajbHOT CyMH OTpUMaHUX OalliB BCTYIHUKY, 3T1THO
kputepiiB ECTS, BucTaBIsSIEThCS OIIIHKA!

baan Oninka
95 + 100 Bigmiaao
85+ 94 Hyxe nobpe
75 + 84 Hobpe
65 + 74 3aJ0BUIEHO
60 + 64 JlocTaTHBLO
Menme 60 He3anoBiabHO

HpI/IKJIaII THIIOBOI'0 3aBAAHHA KOMIIVICKCHOI'O (l)aXOBOFO BPIl'[pOﬁyBaHHH




1. TlepeniuiTh Ta OXapakTEPU3YWUTE OCHOBHE TEXHOJOTIYHE OOJIaTHAHHS
KOHTaKTHOTO BIIUVIEHHS CYJIb(aTHOKUCIOTHOTO 1IEXY.

2. HameniTe cyThb Ta 00JacTh 3aCTOCYBaHHS HOHHOIO OOMIHY B HpoLEcax
BOJIOMIArOTOBKH. [lepeniviTh rosoBHI XapaKTepUCTUKU 10HITIB.

3. [IpuBeAiTh XIMIYHY CXeMy BUPOOHHUIITBA HITPATHOI KUCIIOTH
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