HALUOHAJIbHUM TEXHIYHUN YHIBEPCUTET YKPATHH
«KHIBCHKMIt nOMTEXHIYNMIT IHCTHTYT IMeHl Irops Cikopebkoro»

Jameepoyncyio

<

THMANLHOT KOMICIT

Awnatomit MEJIBHUYEHKO

28.03.2025 p.

MPOrPAMA
BCTYNHOIO BHNPOOYBAHHS i3 CHEMiadbHOCTI

A1 BCTYNY HA OCBITHLO-HAYKOBY NPOrpaMy MiAroToBkH 10KTopa (pirocodii
«XIMIUHI TEXHOAOTT Ta IHACHEPIA»

1a cnewiaavnicmio GI Xiviuni mexuo102ii ma inycenepisn

[Iporpamy vxsaicno:
HayKoBO-METOIMUHOK KOMICICH) 33 CHCIIATLHICTHO
G XIMI4HIL TEXHOA0T Ta IHKCHEPIR

Hporokoa Mo _3_ w11« 24w« otoro » 2023 p

>

———— Oana JIIHIOYEBA

King-2025



JICT: weh) 193 10 :30) (011 (013 ¥ D 3
2. Temu, 1110 BUHOCSITHCA HAa €K3aMEHaIlliiHEe BUIPOOYBAHHS. ............... 4
3. HaB4aIbHO-METOIUUHT MATEPIAIH . .. .\ eveereeenteeeennaeennneeanneenannens 29
4. PeliTUHrOBa CUCTEMa OIIHIOBAHHS BCTYITHOTO BUMPOOYBaHHI. ......... 35

5. IIpukiiam eK3aMEHATMHOTO OUTETY ... vuueteeenteeeteeeneeeanneeanneenns 37



I.3AT'AJIBHI BITOMOCTI

BerynHmii icnuT Ha HaBYaHHA A 3000yTTS HAYKOBOTO CTYIEHS JIOKTOP
¢1rocodii 3a cnemianbHicTIO 161«XiMIYHI TEXHOJIOTI] Ta 1HXXEHEPIsS» MPOBOAUTHCS
JUTSl TUX BCTYNHMKIB, K1 MalOTh cTyneHb «Marictpa»*.

OcsitHbo-HaykoBa mnporpama (OHII) «XimiuHi TEXHOJOTIi Ta I1HXEHEPIs»
TPETHOTO (OCBITHHO-HAYKOBOI0) cTymneHs gokropa dinocodii (OHII PhD) Bignosinae
micii Ta crpaterii KIII im. Irops Cikopcbkoro, 3a SIKOIO CTpaTEriyHUM MPIOPUTETOM
yHIBEpCcUTETY € (pyHIaMeHTamizauis miarotoBku ¢axisui. OcobmuBocti miei OHII
BpaxoBaHl HUISIXOM OOpaHHs BIAMOBIAHUX PO3AUIB MPOTpaMy BCTYMHOIO ICIIHTY.
[IpoBeneHHsI BCTYIHOTO BUIIPOOYBAaHHSA Ma€ BUSBUTH PIBEHb IMIJITOTOBKU BCTYIHHUKA
3 00paHo1 AJ1s1 BCTYNY CHEI1aabHOCTI.

[lutanHs BCTYMHOrO iCOUTY MOALISAIOTHCA HAa 10 po3niiiB, siKi BIAMOBIAAIOTH

HAyKOBHM CIIeliasii3allis BiJMOBIIHO:

1. TexHOJIOTISI HEOPTaHIYHUX PEYOBHH.

2. TexHOJIOTisI BOJIOOYHUIIICHHS.

3. TexHOJOrisl OpraHIYHUX PEYOBHH.

4. TexHiyHa €NEKTPOXIMISI.

5. XiMiuHU# omip MaTepiaiiB Ta 3aXUCT Bij KOPO3ii.

6. TexHOoJIOTis MOJIMEPHUX 1 KOMITO3UIIIMHUX MaTepiaiB.
7. TexHos0TisI HEOPTaHIYHUX KepaMiYHHUX, CKIOKPHUCTATIYHUX MaTepiajiB Ta CKJa.
8. TexHooris B’ sHKy4uX MaTepiaiBb.

9.TexHOJ0TisI KOCMETUYHHUX 3aCO0IB Ta XapuoOBUX J0OABOK .

10.TexHoMOTis pOCITMHHUX TOJIMEPIB.

OHII piBas PhD cknagaeTscs B 00Cs31 HaBYAJBHHMX IIporpaMm sl BHUIIUX
HaBUaJgbHUX 3akianiB IV piBHA akpeautaiiii. MiCTUTh CHUCTEMY TEOPETHYHUX Ta
NPUKIATHAX TIOJOKEHh 3 XIMIYHOI TEXHOJIOTIT Ta 1HXKEeHepii, sKI 03BOJIATH
IpeTeHACHTaM Ha 3700YTTS HAYKOBOTO CTyIeHsS jJokTopa (inocodii omanyBaTu
KOMIIJIEKC HEOOXiTHUX 1 000B’SI3KOBUX 3HAHb, OCHOBHUX TOHSTH Ta KATETOPiil.

3aBOaHHA BCTYIHOTO BUIPOOYBaHHS CKJIAJA€ThCA 3 8 TECTOBHX 3aBlaHb Ta
JBOX TMHUTAaHb PO3TOPHYTHX BiAMOBiAeH. BcTymHe BumpoOyBaHHS 31 CHEMialbHOCTI
MPOBOAUTECA Yy (hopmi ycHOro ex3ameHy. TpHBaNiCTh MIATOTOBKM BCTYIHHUKA IO
BIJIMTOBI/II — TPU aKaJeMidHl TOJUHHU.

B OHII mporpamu HaBejeHI TEMU PO3MTIB, SKi CTOCYIOTbCS BUKOHAHHS
3aB/IaHb BCTYITHUX BUIIPOOYBaHb.

[adpopmariiss po mpaBuiia MPUHOMY HA HABYAHHS Ta BUMOTH JO BCTYITY 0O
acCmipaHTypy Ha HAYKOBO-OCBITHIO Mporpamy «XiMi4HI TEXHOJOTIi Ta 1HXECHEPis»
HaBeJIeHO B po3aini «BcTym nmo acmipanTypw» Ha BeO-CTOpIHIN acmipaHTypu Ta
noktopantypu KIII im. Irops Cikopchkoro 3a mocuiaHHSIM

*BignosigHo gon.2 Po3ainy XV 3akoHy MNpo BuLLY OCBITY 3a OCBiITHbO-KBaNidiKaLiiHUM piBHEM cneuianicTa
NPUPIBHIOETLCA 4,0 BULLOI OCBITM CTYNEHA MmaricTpa



II. TEMU, IO BUHOCATBHCSA HA BCTYIIHE BUIITPOBOBYBAHHA

TEMA 1. TexnoJiorisi HCOPraHIYHUX PeYOBUH
1.1. Kuaacudikauisa monesneit XTC

1.2. XimMiK0-TeXHOJIOTiYHi CHCTEMHM SIK CYKYITHICTb B3a€MOTIOB'SI3aHUX IIPOLIECIB.

1.3. 3HavyeHHs KaTaJdi3y

B XximiuHI OPOMHCIOBOCTI, E€HEPreTvll, s 3aXUCTy HaBKOJMIIHBOTO
cepenoBuia. OCHOBHI CTafll B KIHETHIl FeT€pOreHHOro katamizy. MojaentoBaHHs
KIHETUKM TEeTEepPOreHHUX KaTaJiTUYHUX TpoueciB. BuUMOrM 40 HOpOMHUCIOBHX
KatamizatopiB.  [0soBHI  (i3UKO-XIMIYHI ~ XapaKTEpUCTUKH  MPOMHCIOBUX
kartaiizaropiB. OCHOBHI METO/IM MPUTOTYBaHHS KaTalli3aTOPIB.

1.4. Kuacudikauiss MeToaiB BUPOOHUIITBA a30TY i BOAHIO

CupoBuHa a1 a30THOI npomucioBocTi. Kiacudikamis MeToiB BUpOOHUIITBA
a30Ty 1 BOJHIO - OCHOBHMX JDKEPEJI CUPOBHHM JUIsi BUPOOHMIITBA 3B'SI3aHOTO a30TY.
Bupobuunrso azoty. CyudacHi MeToau (ikcariii a30Ty: TepMiuHI Ta TUIa3MO-XIMIYHI
METOAM JUIsl OJIep KaHHS OKCHUJIIB HITPOTEHY, €JIEKTPOIOHI3aIliliHI METOAH, Ja3epHa
Ximisg. MeTonu OTpUMaHHS YHCTOTO a30Ty. BHWKOpHUCTaHHS METOAYy TIJIMOOKOTO
OXOJIO/PKEHHSI TOBITPA 1 peKTU(diKaIlli MOBITPS 3 METOI0 OTPUMAaHHs a3oTy. ['nmuboke
OXOJIOJDKEHHsI ra3iB. TepMoauHaMiuHI OCHOBH TEXHIKHM 3piIKeHHs Ta3iB. Metoau
OTPUMaHHS HHU3BKUX TeMmmeparyp. TeopeTHuHi OCHOBU TPOIECIB BHUAUICHHSA 13
MOBITPST KHCHIO, a30Ty Ta pIAKICHUX Tra3iB. BupoOHunrBo BoaHio. I[IpoGiemu
CUPOBUHM JUIsi BUPOOHMIITBA BOJHIO. BHUpPOOHMIITBO BOJHIO TNPU BUKOPUCTAHHI
BYTJIEBOAHOI CHUpPOBUHU. OTpUMaHHS BOJHIO METOJOM Ta3udikalli majiuBa.
Texnomoris rasudikamii mnamuBa. OTpUMaHHS BOJHIO METOJOM  KOHBEpCIi
IPUPOTHOTO razy. TeXHOIOTIYHI CXeMH KOHBepcCii mpupoaHoro razy. EnekrpoximiuHi
METOIU OTpUMaHHS BOAHIO. [IpomucnoBuii enextponiz Boau. CHHTE3 amiaky:
KIHETMKAa  TIPOIleCy,  KarajaizaTopu.  XapaKTepUCTHKA  TEXHOJOTIYHHUX  Ta
E€HEeProTEeXHOJIOTIYHUX CXEM CHHTe3y amiaky. KoMroHoBka 00JialHaHHS, ONITHMI3aIlis
TEXHOJOTiyHOrOo mporecy. CuHTe3 MeTaHoily. BUpOOHUIITBO HITPATHOI KHCIOTH.
@Di3uK0-XIMIYHI OCHOBH OKHCHEHHS aMiaky. AOCopOIlis OKCHIIB a30Ty. TeXHOIOTiuH1
CXEMH BUPOOHUIITBA HITPATHOI KHCIIOTH.

1.5. BupoOHMUTBO cyJb(ATHOI KHCIOTH

CupoBuHa, HEJONIKH, €KOJIOTiSI BHPOOHUIITBA. TeOpeTWyHi OCHOBU Ta
TEXHOJIOTIYHI CXeMHU BHPOOHHITBA Cylb(aTHOI KucaOTH. [IpUHIIUIIOBI MOJIOKEHHS
TeOpii CTIMKOCTI CHUCTEM 1 TapaMeTpUYHOI UYYyTJIMBOCTI Ta 1i 3aCTOCYBaHHA Y
TEXHOJIOT1i KOHTAKTHOI CyIb(paTHOT KUCITOTH.

1.6. TexHoso0risi BUPOOHMITBA XJIOPOBOJAHIO TA COJISIHOI KHCJIOTH

BupoOHUIITBO CHHTETUYHOI Ta PEAKTUBHOI XJOPUAHOI KUCJIOTH. Y THIII3aIlis
Croyiyk (Topy, SIKi YTBOPIOIOTHCSI B BUPOOHHMITBI (POCPOPHHUX KHUCIOT, COJEH 1
n00puUB, I OJEp:KaHHS 0€3BOIHOrO (PTOPULY BOAHIO Ta PTOpUI- O1pTOPU aMOHIIO.



TEMA 2. TexHoJ10Tisl BOJOOYHIIIEHHSA
2.1. OCHOBHI OKA3HUKHU AKOCTI rOCMOAAPCHKO-NIMTHUX TA TEXHIYHUX BOJ

CaHiTapHO-€MiIEMIONOrYHA  XapaKTePUCTUKA JUKEpeNl  BOJOMOCTAYAHHS.
Hopmu sikocti mutHOi Boau. Knacudikaiiss JOMIIIOK BOAM Ha OCHOBI iX (pa3oBo-
JTUCTIEPCHOT XapaKTePUCTUKU. AHOMAaJbHI BIACTUBOCTI BOJU. THIIOBI TEXHOJOT14YHI
CXEMH MiATOTOBKU MUTHOI BOJIU.

2.2. MeToau 3He3apaKeHHs MATHOI BOJAH

Henoniku Ta mnepeBarn peareHTHUX, (I3MYHUX 1 KOMOIHOBAaHUX METO/IB
3HE3apaKeHHS BOJIU.
2.3. MeToau cegumMeHTAaii, anapatypHe oGopMJIeHHSA

Tunu cnopyn nans  OCBITJIEHHS BOAW  (BIACTIMHHUKH,  OCBITJIFOBaHI,
T'APOLUKIIOHH).

2.4. IIpouecu, 110 NpPOTIiKAKTH NPH 00pOOLiI BOJAM KOATYJIATHTAMH

Teopis AJIPO. Hlnsxu Ta cnocodbu iHTEHCH]iKalii MPOIECIB KOAryJsilii.
I'eTepokoarymsiis. OcoOGaMBOCTI Tporiecy OOpPOOKM BOAM KOAryJstHTaMH 3
BaITHYBaHHSM BOIW. AmaparypHe o(OpMIIEHHS TMPOIECiB KOAryJIOBaHHS JOMIIIOK
Bo. DIOKYISIHTH, 1X 3aCTOCYBaHHS NPHU BUAAJICHHI i3 BOAM KOJOITHHUX JOMIIIOK.
Opranivfi Ta HeopraHiuHi QIOKYJISTHTH.

2.5. Texnoaoriuni 3acaau npouecis ¢guioranii y BoOAONMIATOTOBIII

OcHOBHI THIHU 00JIaJHAHHS, TEXHOJIOTTYHI CXEMH.
2.6. PinbTpyBaHHSA y NPoLecax BOAOMIATOTOBKH

®iapTpu 3 3epHUCTUM 3aBaHTaKeHHSAM. IlIBuakicte (uIbTpyBaHHS. Pexum
pobotn ¢dinbTpyBaHHs. OCHOBH KOHCTPYKIII Ta TEXHOJIOTIYHOTO PO3PAXYHKY
biTbTpiB.
2.7. AncopOuiiiHa TeXHOJIOTisl B pouecax BOAOMiITOTOBKHU

Ancop6entu, Bumoru g0 Hux. KiHetuka aacopOIiiiHux mporieciB. [3otepma
anacopOmii. ByrmroBanHs Boau, Mera, oOmexeHHs. [lpuknagu — opraizarii
TEXHOJOTIYHUX CXEM aJCOpOIHOrOo OYHuIeHHS BOAW. PereHepairisi copOEHTIB —
BHJIH, TIEPEBATH, HEIOIKH.

2.8. MeToau onpicHeHHs T 3HECOJICHHS BOAH

loHHMI 0OMIH y TIporiecax BOJOIMATOTOBKH. TEXHOIOTIUHI CXeMH Ta OCHOBH iX
KOMITOHOBKA. MaJioBiIXoaHi Ta OE3BIAXOJHI CXEMH 10HOOOMIHHOTO 3HECOJICHHS
Boau. CydacHi TEXHOJOTIYHI 10HITOBI anapatu. Hemomiku MeToy.

2.9. MeTtoau aeionsauii Boau

MemOpaHHI MPOLECH B TEXHOJOTII MIATOTOBKH BOJIU PI3HOTO MOXOKEHHS Ta
npu3zHaueHHs. Ynbrpadinbrpariss. 3BopoTHUM ocMoc. Enektponianiz. TeopetuuHi
OCHOBH 3BOPOTHOTO OCMOCY Ta eflekTpomiamizy. IlpuHuumm amapaTypHOTo
obopmieHHs, TUIIM MeMOpaH. [lepeBaru Ta HeI0JI1KH METO/IIB.



2.10. bioxiMiuHe OYHIIIEHHSA CTIYHUX BOJI

TeopetnuHi 0ocHOBH, 00J1aCTh 3aCTOCYBaHHS. XapaKTePUCTHKA TEXHOJIOTIYHOTO
oOnasHaHHs aepoOHOro, aHaepoOHOro Ta KOMOIHOBAaHUX CXEM O10JOTIYHOTO
OUYMIIEHHS BOJM, 00JIaCTh 3aCTOCYBaHHH.

2.11. OxkucHIOBaJIbHI MeTOIM 00POOKHU BOIM
XapakTepucTHKa OKUCHHUKIB.
2.12. ExkcTpakuiiiHi MeTOIM OYNIIEHHS CTIYHUX BOJ

OO6nactp 3acTocyBaHHS, NEepeBarv, HEJAONMIKU. THUIMOBI TEXHOJIOTIYHI CXEMHU
OUYMIIEHHS CTIYHUX BOJ BIJI TOKCHYHUX PEUOBUH: BaXKKI METalld, HA()TONMPOIYKTH,
[TAP, pocdaru, HiTpaTH, OpraniuyHi peuOBUHH.

2.13.11asxu Ta cmocodu yTuaisanii Ta nepepoOKM BiAX0AiB BOA0OOYMILECHHS

OCHOBHI TEXHOJIOT1YHI Tpouecu (PI3UKO-XIMIYHOI OYHMCTKM CTIYHUX BOJ:
OCBITJICHHS, (hJI0Tallis, aepallisi, BIATOHKA 3 BOJSHOIO MMapOI0, EKCTPAKIIis, afcopoIris,
1oHHUM 0OMiH. [TpuHIMIN A1i.

TEMA 3. TexHoJ10Tisi OpraHivHMX pe40BUH
3.1. OcHoBH cuMeTpii Ta Teopii rpyn

[TonsiTTs cumeTpii, BuU3HAUeHHsS cuMmeTpii. Ponp cumerpii B Xiwmii.
MaremaTu4HHM# anapaT cUMeTpii. 3araiapH1 BIAOMOCTI Mmpo Matpuii. JIiHiitH1 oneparrii
HaJ MaTpulisiMu. JletepminanTu Ta ix oOuncnenns. CriemianbHi MaTPHIILL.

Bekrop, #oro HampsMok Ta JoBXKWHA. JIiHiMHI omepallii Haj BEKTOpPaMH.
[IpsmMokyTHa cucrema koopauHaT. CKaJISpHHM Ta BEKTOPHUM JOOYTOK BEKTOPIB.
[lepeTBOpeHHS MPSAMOKYTHUX KOOpPJMHAT Ha IJIOMIKHI. [lepeTBOpeHHs MPSIMOKYTHHUX
KOOpJAMHAT Y mpocTopi. Matpuii nepexomaiB. Kytu Eitnepa.

Cucrema koopaunat. [ToHSATTS Tpo eneMeHT Ta omepailito cumeTpii. ToToxHe
nepeTBopeHHs. [loBopoTHa BiCh, MOBOPOTHI OCI KIHIIEBOIO Ta HECKIHYCHHOTO
nopsanky. lleHTp iHBepcii Ta [3epkanibHa TUTONIMHA. JI3epKambHO-TIOBOPOTHA
(meBmacHa) Bick. Teopemu B3aemoii enemeHTiB cumeTpii. HomenkmaTypa B cumerpii.
CumBomnika [Ilonduica Ta 3HaY€HHS CUMBOJIIB.

Kpatni omepariii cumerpii. I'pynu cumetpii sk posnin teopii rpym. ['pyma,
nopsAoK rpynu. IToHATTS oco6iauBoi Touku. ToukoBi rpymu. TaGauIll MHOXXCHHS.
Ksagpar Kemi. I'eneparopu ta miarpymu. J{o6yrok rpymn. Kmacu rpymn. BrmactuBocTi
KJIACIB.

Hatinpocrinii TOYKOBI Tpynu cUMETpii Cl‘, G [{uk1i4H1 TOYKOBI TPYIH C, ,
Co a G, HieapanbHi TOYKOBI TPyNH D n, Dus 12 Pui. Ocobmusi Toukos rpynu
Covra Don | Touxosi rpynu Bumoi cumetpii 1 , Td, Th, 0, Oh, I, Iy, Cumerpis

aTOMHUX opOiTajiei.
BusHaueHHsT TOUYKOBOI TpyNu CHUMETpii. AJTOPUTM BHU3HAYEHHS TOYKOBOL
rpynu cumetpii. [Ipuknaau Monekyn, o BIAHOCITHCS IO PI3HUX TPYIl CUMETPII.



Matpuuna ¢opma 3anmcy omnepauiii cumetpii. Ilonarrs mnpo ©6asuc.
MatpuuHuii 3anuc MNepeTBOpPEHb CHUMETpli B JOBUIBHOMY Oasuci. [3omopdizm Tta
roMOMOpP(i3M IrpyIl CUMETPIi.

[IpencraBienHs Ta xapakTepu KiHIEeBUX rpym. [IoHATTS npo mpeacTaBieHHS,
AK1 MIPUBOAATHCS Ta SIKI HEe mpuBoAsAThcs. IIpuBenenns npencrasinensb Jlema [ypa.
[IpencraBiieHHS LIMKIIYHUX TPYH Ta MOOY/10Ba iX TAOIUIb XapaKTEpIB.

HeBupomxeHi Ta BUPOKEH] 3a CUMETpi€lo npeacTaBieHHs. [IpeacraBnenHs,
AKl HEe MPUBOAATHCSA Ta Tabnuii xapakrtepiB. [loOyaoBa Ta BUKOpUCTaHHS TaOIULb
XapaKTepiB AJisl OMUCY CUMETPUYHHUX BIACTUBOCTEH Monekyau. CuMBoian MaikeHa.

Cumertpiss Ta aHTHUCHUMETpisi. XipaJbHICTh $K BJIACTUBICTb CHMETPII.
Enantiomepu. IlonspHicTs Mosieky Ta cumeTpis. I'pynosi op6itaini. [IpeacraBnenus
rpyn uepe3 Oaszuc atoMHuX opOitaneil. IlepeTrBopenHs mnomiOHOCTI. 3arajibHa
KOHIEMI[iS OpPTOrOHAJIBHOCTI.

CriBBIJHOILIEHHS OPTOTOHAJIBHOCTI y MPEICTABIEHHSX, SIKI HE MPUBOIATHCA.
Benuka Teopema optoroHanbHOCTI BirHepa Ta ii 3acTtocyBanHs. BusnHaueHHs Ta
BJIACTHBOCTI MPOCKIIWHUX oOmepaTopiB. AJanToBaHi 3a CHMETPIEIO JIHINHI
KOMOIHAIIi1 aTOMHUX OpOiTajen.

3.2. OCHOBHM MOJIEKYJISIPHOI CIIEKTPOCKOMIL

[Tonstrs €JIEKTPOMArHiTHOTO BUIPOMIHIOBaHHS, BU3HAYEHHS
eJeKTpoMarHiTHOi xBwii. KBaHTyBaHHs eHeprii. EnekTpomarHiTHUM CHEKTp Ta
criekTpanbHi  oOjacti. IloxomkenHs cnektpiB. IlpuHIUNM KiIacu4HOi Teopii
BUIIPOMIHIOBAHHSI, TOTJIMHAHHS Ta PO3CIIOBaHHS BHUIIPOMiHIOBaHHS. KBaHTOBO-
MEXaHI4HI OCHOBM TOXO/KeHHs crekTpiB. HaOmmwkenns bopHa-Onenreitmepa.
[TpunnumoBa cxema criekTpoMerpa. Peectpaitiist ciekTpis.

[ToHATTS TPO  MIKPOXBUIBOBY  CIEKTpOCKoOmiro OOepTaHHS MOJICKYII.
OOGepranHs Ta oOeprajgbHa €HEPris JBOXAaTOMHHMX MojeKkyd. KiacuyHa wmojenb
KOpPCTKOTO poratopa. KBaHTOBO-MexaHI4YHa MOJIEJb KOPCTKOTO  poTaropa.
3aceneHICTh PiBHIB Ta IHTGHCUBHICTH JIIHIN €JIEKTPOMArHiTHOTO CIIEKTPY.

TernoBuii po3noain boneiiMana. BupomkeHHs eHepreTMuHUX cTaHiB. Brumms
130TOIMHOTO 3aMIIlleHHs Ha MIKPOXBHJIbOBUM crieKTp. HexxopcTkuil potatop Ta Horo
cnekTp. baratoatoMHi niHiiHI MONeKyId. MOJEKyIH TUITY CUMETPHUYHOTO pOTOpa Ta
iX MIKPOXBUJILOBUH CIEKTP. MOJIEKYIH THITY aCUMETPUYHOTO POTOpa. 3aCTOCYyBaHHS
MIKPOXBHJIBOBOI CIIEKTPOCKOIIIi IS BU3HAYEHHS T€OMETPUYHOI OYyJOBH MOJIEKYII.
Edexr [ITapka Ta 1ioro 3acTocyBaHHS.

[adpauepBona cnekrpockomisa. KommBanHs okpemoro Ttina. KonuBanas
JBOXaTOMHOT MoJieKyiu. [IpocTuiét TapMOHIYHMI OCHMIATOP. AHTapMOHIYHUN
ocumisatop.  O6epronu. KonuBanpHO-0OepTasbHI  TEpPEXoAM y  JBOXAaTOMHIN
mosiekysi. KonmBanpHO-00epTambHUN CHEKTp OKcuay Byrnemto. [lopymenHs
npuHuuny bophHa-OnenreiiMepa: B3aemojisi oOepTaHb Ta KoiuMBaHb. KonuBaHHS
0araToaTOMHHX MOJICKYI.

OcHoBU Teopili HOpMaNIbHUX KoJiMBaHb. CUMETpis HOPMaJIbHUX KOJIMBaHb Ta
npaBuiia BinOOpy. UMCI0 HOpMaIbHUX KOJMBAaHb PI3HUX TUIIB cuMmetpli. [IpaBuia
B1100OpyY 1u1s cniekTpiB [Y-nornuuanns. O0epToHU 1 KOMOIHOBaHI 4acTOTU. Pe3oHaHc
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®epmi. BrumB obepranHs Ha OaraTtoaroMHl MoisieKynu. JIiHIAHI MoJeKymu:
napajieJibHl Ta NEPHeHAUKYJSIPHI KOJUMBaHHA. BmiuB sinmepHoro criny. Monekynu
TUNy CHUMETPUYHOTO Ta ACHUMETPUYHOrO pOTOopa. 3acTOCyBaHHS 1H(padepBOHOI
CIEKTPOCKOTII.

Cnektpockorisi KOMOIHAIIIHHOTO PpO3CIIOBaHHS CBITJa Ta 11 MOJEIHb.
PeneiBcbke, CTOKCOBE Ta aHTHUCTOKCOBE po3citoBaHHsS. [loJsSpu30BaHICTH MOJIEKYII.
OOepranbHi CHEKTpU KOMOIHALIMHOTO PpO3CIIOBAaHHSA JUIsl JIHIMHUX MOJEKYII.
OOepranpHi CHEKTpU KOMOIHALIIMHOTO  pO3CIIOBAaHHSA JJII  MOJIEKYJ  THILY
CUMETPUYHOTO poTopa Ta Mojekyn iHmwmx tumiB. KonuBansHi cnektpu KPC Ta
npaBwia BiAOOPY Al HUX. AKTHBHICTh KOJIUBaHb B KOMOIHAIIITHOMY pO3CIIOBaHHI.
O6epToHM Ta KOMOIHOBaHI YaCTOTH.

[onsapuzanis B cnekrpax KPC. Ilpupona nmonasipu3oBaHOTO CBITJIa Ta CTYIIHb
nenosisipuzaiii. KoauBaHHs MOJIeKyl TUITY CUMETPUYHOTO POTOpPA. Y3arajibHEHHs Ha
1HII1 TUIKA MOJIEKYJl. Bu3HaueHHs CTpyKTypHu MoJieKyn 3a nanumu [Y-cnekrpockornii
ta cnekrpockomnii KPC.

EnexTpoHHI CHEeKTpu IBOXaTOMHHMX MOJIeKyJ. ['py0a KojMBalibHA CTPYKTYypa:
nporpecii. IHTEHCUBHICTh KOJMBAJBbHUX CHEKTpiB: mNpuHIun Ppanka-Kongona.
Enepris nmucomiamii Ta mnpoayktu posmany. OOepranbHa TOHKAa CTPYKTypa
eJICKTPOHHO-KONMMBAIBbHUX mepexoiiB. IlpaBuna Bigbopy. [iarpama dopTtpa.
[Ipenucorriaris. JIBoxaToMHI MOJIEKYJIU: BUCHOBKH.

EnexktpoHHi cTaHu MoisieKys. 30yKeHHs Ta cuMeTpis. EnekTponHi nepexou.
Ix Tumm. 30ymKeHl CTaHW Ta CHEKTpH JiroMiHecteHiii. CUHTJIETHI Ta TPHUILIETHI
30yKeH1 cTaHu MoJiekyJl. Jliarpama S16510HCBKOTO.

3.3. Ctepeoximisi OpraHiyHMX CHOJYK

CrepeoxiMiuHI 0COOIMBOCTI aTOMY BYIJICIIO 1 OCHOBHI CTEPEOXIMIUHI SBHIIA.
Kondopmamis. Koudirypamiss [Hiacrepeomepu. Enantiomepu. CrepeoxiMiuHa
HOMEHKJIaTypa.

3arajgbHi METOU OJep>KaHHs cTepeoizomepiB. CHHTE3U HA OCHOBI MPUPOTHUX
ONTUYHO aKTUBHUX CHONYK. Posmienienns pamemaris. KinetnuHe po3imienieHHs .

Busnauennss mpoctopoBoi koHbirypamii. BusHauenus koudirypamii 7-
JiacTepeoMepiB, C-AiacTepeoMepiB Ta €HaHTIOMEpiB. XiMIYHA KOpesiis, ¢i3udHi
METOJ{, METOJ ] ONITHYHOT'O ITOPIBHSAHHS, XIPONTHYHI METOIH.

CrepeoxiMig ankaHiB Ta iX moxigHuX. HacwdeHi amukimidyHi MOJEKYId 3
MOJIIPHUMU 3aMiCHHKaM# a00 JaHKaMu. AHOMEpHUN e(eKT.

CrepeoxiMisi IUKIOAIKAHIB Ta iX TOXiTHUX. BcTaHoBineHHs KoHIrypartii
3aMINICHUX MHUKTIYHUX CMOJIYK. MeToau, siki OCHOBaHI Ha cUMETpii, Qi3WYHHX Ta
XiMigYHUX BiacTUBOCTIX. KopemsmiitHi metonu. CTIHKICTh HMUKIIYHAX MOJIEKYI.
JlerkicTh mukomizaiii, sk ¢yHKIis po3mipiB nukiy. Edexr Topna-laronsma, npasuia
bonnyina.

CrepeoxiMisl CIONYK 13 KPaTHUMH BYTJICIIh-BYTJICIIEBUMH 3B’sI3KaMu. AJIKEHH,
ITUKIIOQIKEHH, ITUKJIOOKTATeTPAEHH, KyMYJICHH.

Crepeoximis apeHiB Ta rerepoapeHiB. [loximHi OideHinry Ta iX aHaJIOTH.
Huxnodanu Ta anca-cnonyku. ['eninenu ta ciipalibHi (peHaHTPEHU. AHYJICHH.



CrepeoximMist azoty. Oxkcumu, azoMeTuHU. ONTUYHO AKTHUBHI MOXIJIHI a30TYy.
Amiau Ta ix aHaynoru. ['iipokcamMoBi KMCJIOTH Ta iX aHAJIOTH.

CrepeoxiMist rerepouukiiB. IlimepuauH, TiOpoBaHI XIHOJIHM, TPONaH,
OKCUPaHHM, TETpariipoPypaHu Ta reTePOLMKIN 3 JBOMA aTOMAMH KUCHIO.

CrepeoxiMist enemMeHT-opraHiyHux cnosyk. Iloximui kpemuito. Konuemnmis
ncepnoooeptanus, [loxigHi hochopy, cipku, cronyku 6opy.

CrepeoxiMisi TPUPOJHHUX CIHONYK. ByrieBomau. AMIHOKHCIOTH, NENTHIH,
O1JIKM, HYKJIETHOBI KHCIIOTH.

OcHoBu KoH(popmaniiHoro anamzy. KoHdopmaiii anukiIiYHUX MOJIEKYJI.
®di3uyHI Ta CHEKTpadbHI BIACTUBOCTI JiactepeomepiB 1 koHGopmepiB. Kondopmarrii
Ta peakxiliiiHa 31aTHICTh. PiBHsHHS YiHcTelHa-XonHeca, npunnun Keprina-I'amera.

Kondopmaniiitna mnoBeninka umMKIuyHUX crnoiayk. Lukiorekcan ta iioro
noxigHi. Kondopmariii, ¢pi3udHi BIaCTUBOCTI 1 peakiiiiHa 31aTHICTb.

XiponTuyHi BiacTUBOCTI. ONTHYHA aKTUBHICTh Ta aHI30TPOIHA pedpaxiris.
Jlucnepcist onTUYHOro 0oo6epTanHs. 3aCTOCYBaHHS AUCHEPCIi ONTUYHOTO 0OEpTaHHS 1
KpYroBoro auxpoizmy. BcranoBieHHs koH@irypamii 1 koHpopmaii. Kinacudikaris
xpomodopis. [IpaBuina cripanbHOCTI.

[HnykoBaHi aucHiepcis ONTUYHOTO OOepTaHHs 1 KpyroBuil Auxpoizm. Kpyrouii
IUXPOI3M  XIpaJbHUX  MOJIMEpiB.  3aCTOCYBaHHA  ONTUYHOI  AKTUBHOCTI.
[Momstpumetpis. EMmipuyani mpaBuia i kopessiiii. Po3paxyHok onTU4HOT0 00epTaHHS.
KonuBanbHa ONTUYHA aKTUBHICTb.

3.4. Teopist XiMiKO-TEXHOJIOTIYHUX NMPOLECIB OTPMMAHHSA OPraHiYHUX PEYOBHH

OCHOBHI THIH peakIlii HyKJIeo(UIFHOTO 3aMIIEHHS Y BIAMOBITHOCTI A0 THITY
cybctpary Ta Hykieodiry. MexaHi3M mpsMoro 3aminieHHs. ExkcnepumeHTanbHI
noKa3u peamizamii MexaHismMy SN2. lonizamiiinuii MexaHisMm. Poiib po3umHHUKA.
Cxema YiHcTeliHa Ta i eKCIIepUMEHTaNIbHI JoKa3u. O0’eTHAaHHUN MEXaHI3M 10HHUX
nap CHiHa.

[leperpymyBanHss kapOokaTioHiB. HeomneHTW/IBHE TeperpyrnyBaHHS  Ta
neperpymyBands Barnepa-MeiiepBeiina. ®aktopu, sKi BIUIMBAIOTh HA JIETKICThH
peaxuii. [leperpymyBanns [em’ssHoBa 1 Tidhdeno (peakmii amidhaTUyHUX aMiHIB il
niero a3oTucToi KucinoTw). CKeleTHI MeperpymnyBaHHS KapOOKaTIOHIB, SIKIi MICTATH
T1APOKCUIIBHY TPYITY B O-TIOJIOKEeHHI. J{ieHOH-(eHOIbHE MeperpynyBaHHs.

Y4acth m- 1 G-3B’S3KIB B aHXIMEPHOMY CIPHUSHHI peakilii HyKIeo(piTbHOTO
3amimenss. Hexnacuani kapOokationu. [Ipo6iema HOpOOPHITPHOTOKApOOKATIOHY .

AHXIMEpHE CTIPUSHHA CYyCIAHIX TPy B peaKIisX HyKICoPUILHOTO 3aMileHHS.
[leperpynmyBanass ~ @aBOpchbKOTO  (TEPErpyIITyBaHHA  O-TAJIOTCHKETOHIB B
MPUCYTHOCTI OCHOB). CxeMa MexaHi3my SNi.

Ckenetni meperpymyBaHHs KapOeHiB. IleperpymyBanns Bonbda, cunTes
Apunara-Eflictepra. ['oMomorizaitist ajibJIeTi/iB 1 KETOHIB.

[leperpynyBanns 3a ydactio HiTpeHiB. [leperpynyBanns ['opmana, Kypiiyca,
Jlocens Ta [lImiara. IleperpynyBannst bekmana tTa Barnepa-MeiiepBeiina.

Cxema Mmexanizmy eniminyBanHs ElcB. Opientanis C=C 3B’s3ky. IlpaBuiio
bpenra. IlpaBuna 3aiineBa 1 ['opmana. dakropu, Kl BIUIMBAIOTh Ha JIETKICTb
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eIMIHYBaHHS.

Peakuii ¢pparmenranii. OCHOBHI THIIU MeXaHi3MiB 3a ['pobom. DpaHromepHumii
edext. @parmMeHTallis MOXITHUX aJlaMaHTaHy.

Tepmiune (miposituune) eniminyBanHd. [llectunientpoBuil mexaHni3m. Peakiiis
UyraeBa (miponi3 kcaHToreHatiB). OpnepkaHHS  KCAHTOT€HATIB, MEXaHI3M,
crepeoximis peakuii. [I’atunientpoBuii Mmexanizm. Peakiiis Koyma Ta ii ocoOauBOCTI.
CrepeoxiMisl peakilii Ha NPUKIIAJIl MOX1THUX HUKIOTeKCaHy.

Peakmii enextpodinbHoro npueaHanHs go C=C 3B’43Ky. 3arajpHa cxema
MexaHizMy. Crepeoximis peakiii. [{ukinigyauil 10H OpOMOHIIO Ta €KCIEPUMEHTaJbHI
J0Ka3u foro icHyBaHHA. CxeMa OpoMyBaHHs HOpOOPHEHY.

Peakmiss Cimonca-CmiTa. CxemMa MexaHI3My, CTEpeOXiMis 1 MpenapaTvBHI
acriektu. Peakiii rizpoxkcuMmepkypyBaHHs. Cxema MexaHI3My 1 CTepeoximis Ha
MPUKJIAl TTOX1THUX IIUKIOTEKCEHY.

EnokcunyBanns onediniB Haakucinoramu. Cxema MmexaHizmy. Crepeoximis.
Oco0nuBOCTI €MOKCUAYBAHHS 0, 3-HEeHacUYeHUX KeToH1B. EmokcuayBanus onediHiB B
BIJICYTHOCTI KHCJIOTO CEPEIOBHIIIA.

HyxneodinbHe npuenHanus n0 KapOOHUIbHOI rpynu. [IpuenHanHs CUHIIBHOI
KHCJIOTH, a30TUCTHX OCHOB Ta CITHPTIB.

AnpronbHa KOHAEHcallis. KuciaoTHWI Ta JIy>)kKHUW KaTami3. AHEIIOBaHHS 3a
Po6inconom. Konnencarris Jlap3ana. Konnencarii Knsitzena i Jlikmana.

Konuenuis apoMatuyHoCTi. AHYJIeHH. APOMAaTUYHICTh B 3apSAIKEHUX ITUKIIAX.
KonnencoBani apoMaTtuyHi CUCTEMHU. [ OMOapOMaTHUHICTb.

Cxema MeXaHI3My apOMaTUYHOTO €IeKTPO(UILHOTO 3aMillleHHs. 3B’ SI30K MIX
CTPYKTYpPOIO Ta peakiiiiiHoto 3aaTHicTio. HiTpyBanns. ["amorenyBanHsa. ANKiTyBaHHS
ta amwmoBaHHs 3a Dpinenem-Kpadhrtom Ta cmnopigHeni peakiii. Enektpodinbae
3aMIIEeHHS HIIMX TPYII, KpiM BoaH!o. [rico-araka.

Criiiki BinbHI paaukanmu. CTpykTypa Ta TpocTopoBa OyaoBa paaMKalIbHUX
iHTepmeniaTiB. KiHeTH4H1 0COOIMBOCTI JIAHIFOTOBUX PEAKITIH.

Peakiiii BiTbHO-paguKaIbHOTO 3aMillleHHSA. | aloreHyBaHHS, OKHCHEHHS,
3aMINICHHS] 32 Y4YacTI0 apWiIbHUX paauKaiiB. BHYTpITHbOMOIEKYJSpPHI BIIBHO-
paaukanbHi peakiii. Peakmis 'odbmana-Jlednepa. Peakuii ¢pparmenTarii paaukais.

Peakiiii BinbHO-paJMKaabLHOTO TpUETHAHHSA. [lpueaHaHHS TraJOTeHOBOIHIB,
raJIOTeHMETaHIB, MEPKANTaHIB Ta 1HIINX BYTJICBOIHEBUX PaJIUKAIIB.

3.5. KineTtuka i TepMOAUHAMIKA OPraHIiYHOI0 CHHTE3Y

Kinetnka mpocTux Ta CKJIQJIHMX OpPTaHIYHUX peakiliii. MeToau OTpuMaHHS
KIHETHYHUX KPUBUX.

XiMiuHa KiHETHKa, TMpsMa Ta 3BOPOTHA 3ajavya XiMI4HOI KiHeTUkH. OCHOBHI
moHATTS Ta Gopmynu. ExkciepruMeHTanbHi METOIM OTPUMAHHS KIHETHYHUX KPUBHX.
Kinernka mpocTux XIMIYHMX peakiiid. MeToau BHU3HAYEHHS MOPSIAKIB XIMIYHHUX
peakiiii. KiHeTrnka cKIaHUX XIMIYHUX pEaKIlii.

BruiiB TemriepaTypu Ha MIBUIKICTh XIMIUHOI peaKIlii.
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JonymieHHss nOpuHATI AppeHiycoM Tpu BUBOAI pIBHAHHA. PiBHSAHHA
Appeniyca. Buaum AppeniycoBcbkux rpadikiB. Big’emHuii  TemmnepaTypHUi
Koe(ilieHT piBHAHHS AppeHiyca.

Teopii razodaznux peakiiii. Teopiss akTUBHUX 31TKHEHb. Teopisi aKTUBOBAHOT'O
komruiekcy. Kinetnunuit 13otonmHuit  edexr. TepmoamHamiuHi (aKTHBALlIiHI1)
napametpu AK. IlopiBusiaus piBHsSHHSA AppeHiyca, TA3 1 TAK.

Peakii B po3unHax. OcoOIMBOCTI IPOTIKAHHS peakiiid B po3UMHaX, MOPIBHIHO
3 ra3oBoro (azoro. Kmitunauit edpexr dpanka-Padbunouua. TA3 B po3uumHax,
piBHsAHHS Mengina-®pro3a. Knacudikamis ximiuaux peaxuii 3a Ileppinom (luBHIKI,
HOpMaJbH1 Ta mnoBuIbHI). PiBHAHHS bpeHcrena — beeppyma. BrumB 10HHOT cuiu
pO34MHY Ha WBUAKICTH peakilii. ConboBi edektu. [lepBuHHMI Ta BTOPUHHUHN COJIbOBI
edextu. PiBHsAHHS B3aemojli Mk aBoma ioHamu. Teopia Jlebas-Xrokens. PiBHsSHHS
KipkByna (B3aemojisi JIUNOIL-AUNONG). PiBHSHHS B3aeMoOJli MDK 10HOM 1
HEUTPaNbHOIO MOJIEKYJIOI0. Buau KopemsiiiHuX piBHAHb 3 BUKOPUCTaHHSIM
JEJeKTPUYHOT CTaJIO].

3B’SI30K MK CTPYKTYpPOI 1 peakiiiHOw0 31aTHICTIO. [IpuHIMN miHIAHOCTI
BUTbHUX eHeprid (IIJIBE). PiBHAHHS niHIAHOCTI BUIBHUX €Heprid. PiBHAHHS
'ammera. piBasHHS Tadra. Koncrantu 3amicHukiB. baratomapamerpoBi Kopemsiii
IIJIBE. Metomonoris QSAR/QSPR/QSRR. BmimmB karamizaTopa Ha MIBHIKICTH
XIMIYHO1 peakirii. ['oMoreHHui, reTeporeHHui Ta epMEeHTaTUBHUHN KaTai3

3.6. XimMivyHi T€XHOJIOTii OPraHivYHUX peYOBHUH

[lepBuHHI Ta BTOpMHHI mpoliecu HadTorepepoOku. TexHoyorii TepMidHOTrO,
KaTaJiTHYHOTO KpeKiHTy Ta pudopMiHry HadTompoaykTiB. KatamiTuuHi mnporecu
OKHMCHEHHS €TEHY, IPOIeHy Ta OyTeHiB. [IpoMuciIoBi mporecu Ha OCHOBI MIPOMUICHY.
Texnonorii okucHeHHs ajkeHiB. Mertatesuc. KaramiTHuHi TEXHONOTIT OKHUCHEHHS
ankimapoMaTuku. [IpoMuUCIOBI TEXHOJOTII OTpUMaHHS KapOOHUIBHUX CIIOIYK Ta
criupTiB. TexHomorii momimepu3amnii B IpUCyTHOCTI Katami3aropiB Llurmepa-Harra.
TexHomorii  ankiayBaHHS  apoOMaTHUYHHUX  CHOdyK.  [IpoMucimoBuii  cHHTE3
AHTUOKCHUIAHTIB Ta 1HT101TOpIB KOpOo3ii. [IpoMuCIOBI CHHTE3W HAa OCHOBI MPUPOTHOTO
razy, CHHTE3-ra3. 3acTOCyBaHHS KapOOTriipaTiB Ta TPUTIILNEPUAIB TPUPOIHOTO
MMOXOJ/DKEHHS B SIKOCTI CHPOBHHHOI 0a3u JUIsI TEXHOJOTIM IMPOMHCIOBOTO CHHTE3Y
OpraHIYHUX PEUOBHH.

[IpomucnoBi mporieck Ha OCHOBI OeH3eHy. TexHonorii HITpyBaHHS Ta
cynbdyBanns [Ipomuciosi npomecu Ha ocHOBI TomyeHy. [lomiyperanu. [Ipomucnosi
MpoIleCH Ha OCHOBI KcwiieHiB. TeppedTaneBa KucioTa Ta mMojieTHiIeHTepedTamaT
[TpomucnioBi mportec Ha OCHOBI kupiB. JKupHi KucHoTH Ta iX moxigHi. [Ipomuciosi
mpoiiecu Ha OCHOBI KapoorigpartiB. Cymepaacopbentn. I[Ipomucnosi mporecu
BupoOHHUITBa moimepiB. Karamizaropu [{urnepa-Hatra

3.7. CnekrpajbHa ifeHTH(}IKALisE OPraHiYHUX CHOJYK

CnekTp eneKTPOMAarHiTHUX KOJIMBaHb. THIH CHEKTpaIbHUX JOCHIIKEHb 1
BIAMOBIAHI 1M  Jllalla30HM  E€JEKTPOMArHiTHUX XBWUJb EJIEKTPOHHI  CIEKTpH
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NOTJIMHAHHA. 3aKOHU TOTJWHAHHSA cBiTiIa. biok-cxema cmekTpomerpa s
BUMIpIOBaHHS YD Ta BUAMMUX CIEKTPIB.

OcHoBHi xpomodopu. TepmiHoiorisi, MoB’si3aHa 3 CMYraMH MOTJIMHAHHS.
[lornmuHaHHS BUNPOMIHIOBAHHS aJKaHAMU, aJKEHAMH Ta Ji€HaAMH, HACHYCHUMU
CIIOJlyKaMH, IO  MICTSITh  reTepoaroMu.  [lorMHAHHS ~ BHIPOMIHIOBaHHS
KapOOHUIBHUMHU CIIOJTYKaMHu.

[IpaBuna Byaopna-®izepa. CrnekTpu apoMaTUYHUX CIOIYK. 3aCTOCYBaHHS
€JIEKTPOHHOT CIEKTPOCKOIIi: KUIbKICHUI aHaji3 CyMillei, BCTAHOBJIEHHS OYyI0BU
CTOJYK, BU3HAUEHHS MOJICKYJIIPHOI MacH CIIOTYKH.

[HppauepBOHa CHEKTPOCKOIisl, OCHOBHI MOHATTS. Twumu KoauBaHb. DakTopw,
10 BU3HAYAIOTh KUIBKICTh, MOJIOKCHHS Ta IHTEHCUBHICTh CMYT THorivHaHHS B Y
cnektpi. biok-cxema IY cnektpomerpa. TexHika BumiptoBanHs ciekTpiB. [4 cnexktpu
aJKaHiB, aJKeHiB, apeHiB. [Y cCHeKkTpu TriIpOKCUII-BMICHUX CIONYK, KapOOHIIbHUX
CTHOJYK, KapOOHOBHX KHCIOT Ta iX IMOXiJHUX, a30T- Ta CIPKOBMICHHX pPEYOBHH.
3acrocyBanus [Y cniekrpockormii.

Crnexrpockorist komOiHaliiHoro poscisiuag cpimia (KPC). ®i3u4nHi OCHOBH,
anapatypHe odopmiieHHs, ocobOnuBocTi Ta MoxuHMBOCTI KPC-cnekrpockomii.
3HaitoMcTBO 3 criekTpodoTomerpamu Juist YD, Bunumoi ta [Y aingHok crexkTpy.

@®i3uyHl  OCHOBM  Mac-CliekKTpomeTpii.  Meroau  1oHIZalili  MOJEKYJ
(enexTpoHHUN ynmap, (¢oToloHI3aIisA, 10HI3AIsA TIOJNeM, JiazepHa JaecopOrris,
OoMmOapyBaHHS IIBUJIKUMH aTOMaMH, €JIEKTpPOCHpei-loHi3alis Ta XiMi4HA
1oHi3a1isg). biok-cxema mMac-cieKTpoMeTpa eJeKTPOHHOTO yaapy (CucTema Hamycky,
10HHE JDKEpeno, MPUCKOPIOBaY, €JeKTPOCTAaTUYHUN  cemapaTop, MAarHiTHUN
aHai3aTop, CUCTEMA PEECTpAIlili CIIEKTPY).

Tunu 10HIB, IO PEECTPYIOTHCS MAC-CIHEKTPOMETPOM. MeETonu pO3aUICHHS
10HIB (O7HO- Ta MOJBIMHE (DOKYCYBaHHS, KBaJPYMOJbHI CEMapaTopH, Yac-MpoJIiTHI
cenapartopu. Po3ainbpHa 31aTHICTE Mac-CIIEKTPOMETpA.

Busnauenns Opyto-popMynu 3a clieKTpaMHU HHU3BKOI Ta BHCOKOI PO3JUTHHOT
3matHOCTI. OCOOIMBOCTI Mac-CIEKTPIB PI3HUX KJIACiB OPraHIYHUX CHOJYK (aJKaHW,
aJIKEHU, apOMaTH4YHI BYTJIEBOJHI, CHHUPTH, TaJOTCHOMOXITHI BYTJEBOAHIB, €TEpH,
KCTOHH, €CTEPH, aMiHHU, aMiJIH).

A30THE TIpaBWIIO, TMAPHO-CNEKTPOHHE TMPABUIO. 3aKOHOMIPHOCTI TOSBH
MOJICKYJIIpHUX, (parMeHTHHX Ta  MEperpymnoBaHuX 10HIB.  XpomaTomac-
CHEKTPOMETPis. 3HAHOMCTBO 3 Ta30-pIAMHHUM XpoMaTorpadoM 3 Mac-CEJICKTUBHUM
JETEKTOPOM.

SnepHuii MarHiTHUH pe3oHaHC. MarHiTHI BIIACTUBOCTI aTOMHHUX SEP.
[loBexginka mpoTOHA B MarHiTHOMY moji. Po3menneHHs piBHIB — eHeprii.
MakpockoniyHa HaMarHidYeHICTh. YMOBHW TIOTJIMHAHHS SIAPAMU  PaJio4acTOTHOTO
BUTIPOMIHIOBaHHS. XiMIYHE 3MilIeHHA. MeXaHi3MU €KpaHyBaHHS MarHiTHUX Sep.
3aJIe)KHICTh BETUYMHU XIMIYHOTO 3MIIIEHHS BiJl CTPYKTYPH MOJICKYJIH.

CriH-ciiHOBe PO3UIEIIJICHHS CUTHAJIB norjauHaHHs. CTPYKTypH1 (akTopu, 110
BU3HAYAIOTh BEJIMYMHY KOHCTAHTH CIIIH-CIIIHOBOTO pO3UIEIUIeHHsA. XiMIYHA Ta
MarHiTHa €KBIBAJICHTHICTH sjep. CeKkTpu MepIioro Ta BUIIKUX MOPSAAKiB. Pemakcarris
crmiHiB. IloB3moxHS Ta momepedHa penakcamii. Snepuuit edext OBepxaysepa.

12



Meronu nekaminry saepHux cmidiB. [punanu ang sumiproBanus IMP.

[arepnperanis cnekrpiB AMP. 3mict cnektpy AMP na sapax 1H. Kopesnsmii
OyZIOBU CTPYKTYpHUX ()parMeHTiB MOJEKYJ] 3 XIMIYHUMHU 3CyBaMHU B CHEKTpax Ha
anpax 1H. Kopensuii cTpyKTypHUX (parMeHTIB 3 BUIJISOM CHUTHAIIB B CIHEKTpI
[IMP.

AHani3 CHeKkTpy YHMCTOi CHOJIYKH 3 HE CIHIBIaJal0YMMHU CHUTHajdamMu. AHal3
CIIEKTPY CIIOJIYKH WI0 MICTUTh JOMIIIKKA. AHami3 ckiagHux crnektpis [IMP.
Kopensimist  ximiunux 3cyBiB  siaep 13C 31 CTpyKTyporo MoOJIeKyJid. AHami3
BYIJIELIEBOT'O CIIEKTPY CHOJYKH.

[lepenecenns nosspuzanii. [locnigoBHicte DEPT. PenaryBannsi cnekTpiB 3a
nonomoroto DEPT. T'enepauiss nBomipHux crnektpiB. COSY-cnextpu. MeTtonuku
3acHoBani Ha SEO. Cnekrpockomnis NOESY-2D. TereposaepHa kopemnsuiiiHa
CIEKTPOCKOMISI. ['ereposinepHabaraToKkBaHTOBA KOpeJIsLis HMQC.
I'eTeposinepuabararosp’sizana kopemsiniss HMBC. ChinbHe BUKOpUCTaHHS METOIB
HMQC/HMBC. Ocob6muBocti Bukopuctants crekrpockomnii IMP Ha snapax 19F ta
31P.

TEMA 4. TexHiuHa eJIeKTPOXiMisl
4.1. TloHATTHA NPO eJIEKTPOXIMIYHY CHCTEMY
Ckai0B1 YaCTUHU 1 MOKJIMBI CTaHH €JIEKTPOXIMIYHUX CHUCTEM.
4.2. EaexktpoximiuHi peakirii

3akonn Dapanes. Buxim 3a ctpymMoM. EnekTtpoBaroBuii aHamiz Ta
KYJIOHOMETDIisl.

4.3. PiBHOBara B po34MHax eJeKTPOJITIiB

OCHOBHI TIOJIOXKEHHS Teopii eJNIeKTPOJITHYHOI aucormiarnii. B3aemosis ioHIB 3
PO3YMHHUKOM XiMIYHI MOTEHI[IaJX 1 aKTHBHICTh €JEKTPOIITY Ta 10HIB B PO3YMHAX.
Enepris conbBatarii. Teopis kucimor i ocHoB. Po3paxyHOk eHeprii MikKIOHHOI
B3aeMO/ii 1 KoedilieHTIB akTHBHOCTI 3a Jlebaem Ta ['fokkenem.

4.4. HepiBHOBa:KHi ABHIIA Y PO3YUHAX €JIEKTPOJIITIB

MeTtonu eKCIepUMEHTAIBHOTO BU3HAYEHHS E€JIEKTPOIPOBIIHOCTI PO3UMHIB
enekTpomiTiB. Umcma mepeHocy Ta 10HHI pyximBocTi. [IpaBunmo Bampnena -
[TncapxkeBCHKOTO.

Teopis enextpompoBigHocTi [lebas-Onzarepa. EnexrtpomnpoBigHiCTh TpH
BHUCOKHX 9aCTOTaX 1 BACOKUX HAMPY KHOCTAX EICKTPUIHOTO TOJIA.

ExcTpeMyMH €IeKTpONMpOBITHOCTI Ta iX 3B'A30K 3 SBHUIAMM acoliarri.
AHoManbHa PyXJIUBICTH 10HIB.

OcHOBHI 3aKOHM MOJEKyJsApHOi Audy3ii. Judy3is B po3unHaX €IEKTPOTITIB.
Judy3iiiHi noTeHmiaiu, iX OI[iHKa Ta METOAU €IIMIHYBaHHS.

4.5. EJjexktpoaHa piBHOBara

Metonu BumiptoBanHa enektpopyuiitnux cuin  (EPC).  3B'szok  EPC
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00OpOTHOT'O €JIEMEHTY 3 KOHCTAHTOIO PIBHOBAru 1 3MiHOIO 1300apHO-130T€PMIYHOTO
noteHuiany. PiBHsaus ['106ca-I"enpMrosbua.

KonnenTpariiiini JaHitorn 3 TepeHocoM 1 0e3 mepeHocy. 3acTOCyBaHHS
Metony EPC nnst Bu3HaueHHs KOe(illieHTIB aKTUBHOCTI 1 UHCEII IEPEHOCY.

PiBussnust Hepucra. BonneBa mikana enekrpoaHux mnoteHmiamiB. CTaHgapTHI
enekTpoaHi norenuianu. Knacudikamisa enexrponis. IloteHuiomerpis.

4.6. Iloasiiinumii wap i iioro 0ygosa

Ancop6uis 1 ctpubku noteHuiany Mixk Qazamu. [loBepxHeBui, 30BHIIIHIN 1
BHYTpIIIHIA noTeHmianyd. EJexkTpoxXiMiuHM TMOTEHLiall Ta YMOBU pIBHOBaru
eJNIeKTpoXiMiyHOi cuctemu. PoOoTta Buxony 1 peanbHuil moteHiian. [anbBaHi- 1
BOJIbTA-ITOTEHI[1ATH.

MexaHi3M BUHUKHEHHS MOJBIMHOIO €JIEKTPUYHOro Imapy. EnexrpokaniispHi
gaBUINAa. MeToau BUMIPIOBAHHS IOBEPXHEBOrO0 HaTATy. AjcopOuiiiHa ¢opmyina
['i60ca. OcHOBHI PpIBHSHHA €JIEKTPOKaMuIApHOCTI. Po3paxyHOK NOBEpXHEBHX
HauMmkiB. PiBHsHHa Jlinmvana. EnekTpokamijsipHi BJIACTUBOCTI  E€JIEKTPOJIIB.
HynboBi TOUKM MeTamiB.

BynoBa nopgiitHoro enexrpuuHoro mapy (teopii ['enbmromnbia, ['yi-Hanmana,
Mrepna 1 Epema). Jluckpetnuii xapakrep crietndiuHo aacopooBaHux i0HiB. MeToau
pO3paxyHKy KOMIIOHEHTIB 3apsily 1 CTpUOKIB TMOTEHI[ladly B MOABIHHOMY
eJIEKTpUYHOMY wiapi.Teopis MOABIHHOrO 1apy Hpu aacopOLli OpraHiuHUX PEUOBUH.
[3oTepma agcopOuii (Jlanrmropa, ®pymkina).

4.7. Tloasipu3auis i nepenanpyra

EnexTponna monspu3aiis i nmepeHanpyra. MeToau BUMipIOBaHHS MOTCHIIATY
eIeKTpOJa IMia CTpyMOM. [albBaHOCTATHYHUN 1 TOTCHI[IOCTATUYHUM METOIU
BUBYCHHS Tosispu3aiiiiaux sBuml. Cramii emekTpoxiMiuHoi peakmii. TloHSTTS TIpO
niMityroay crafiro. Knacudikamis nepeHanpyr.

4.8. Iudysiiina kineTuka

Posnoxin koHieHTpallii B MOTrpaHMYHOMY Imapi 1 cTarioHapHa Audy3ii B
yMOBaxX NPHUPOAHOI 1 MpUMycoBOi KoHBekIii. EdexktuBHa ToBIMHA aUdY31HHOTO
mapy. ['panmunuii ctpym. [ludysiitHa mnepenamnpyra mpu po3psal NPOCTUX 1
KOMITJIEKCHUX 10HIB Ta MPU aHOJHOMY pO3UMHEHHI Metany. OOepTOoBUI AUCKOBUN
enekTpos. BonbT-ammepHa xapakTepucTHKa JUisi 00OpoTHUX cucTteM. lloreHitian
miBxBwii. OwmiyHe TmaniHHA TOTeHmiany B audysiiiHomy mapi. Kiacuana
nosissporpadisi.

4.9. KiHeTn4Hi 3aKOHOMIpHOCTI cTafii po3psa-ioHizamnist

OcHOBHI pIBHSHHS TEOpii CMOBIIBHEHOTO poO3psAy. Teopis emeMeHTapHOTro
akty. CtpyM 00MmiHy. be3bap'epHuii 1 Oe3aKTUBALIMHUN PO3PSIU.

BruiiB Oy10BH MOJBIHOTO €JIEKTPUYHOIO 1IApy Ha MIBUIAKICTH CTaAll PO3PIY.
PiBusinass ®pymkiHa. 3aKOHOMIPHOCTI 3MIIIAHOT KIHETHKHU: Audy3iiiHa cTamis 1
CTafisl po3psy.
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4.10. KiHeTHKa CKIAJHUX €JICKTPOXIMIYHUX peaKuii

EnexTpoximMiyHi mpolecH, O YCKIaJAHEHI TOMOI€HHUMHU 1 T€TepOr€HHUMHU
XIMIYHUMH peakuisMu. KiHeTMYHUH TrpaHUYHMA CcTpyM. MexaHi3M peakuii Ha
BOJHEBOMY €JEKTpoJl. BmnuB wmatepianly enekrpona 1 CKIaAy pO3YMHY Ha
nepeHanpyry npu BUAUICHH] BoJHIO. KiHeTuka BiIHOBJIEHHS aHIOHIB.

[lonapuzamiss npu yTBOpeHHI HOBOi ¢a3u. IloBepxHeBa nudysis mnpu
eleKTpoocakeHHl MetaniB. CymicHe BHUIUIEHHS MeTajaiB 1 BOJHIO. Bruius
MOBEPXHEBO-aKTUBHUX PEYOBHH HA TPOLEC EJNEeKTpoocaakeHHs MeraniB. Katonne
0CaJKEHHS CILJIaBIB.

EnexTpoximMiuHi peakiii 3 MOCHIIOBHUM MEPEHOCOM JIEKUIbKOX E€JIEKTPOHIB.
[Topsaiok eNeKTPOXIMIYHUX PEAKIIN 1 CTEXIOMETPUYHE YUCTIO.

MexaHi3M KaTOJHUX 1 aHOAHUX pEakliii Ha KUCHEBOMY eJeKTpoji. Teopis
IPOLECIB €EKTPOXIMIYHOTO BIIHOBJICHHS 1 OKUCHEHHS.

Knacudikamis Kopo3iiHUX MNpOIECIB 32 MEXaHI3MOM, YMOBaMH Iepeoiry,
XapaKTepoM KOpO3IMHMX PYWHYBaHb. 3arajbHa XapaKTEPUCTHKA 1 OCHOBHI O3HAKU
XIMIYHOI Ta eJIeKTpOXiMIgyHOI KOopo3ii. OCHOBHI KpUTEPii KOPO3ii (TEpMOAMHAMIYHUM,
KBa31TEPMOIMHAMIYHUN 1 KIHETUYHHM ).

TEMA 5. XimiuHuid onip MaTepiajiB Ta 3aXUCT BiJ KOPO3ii
5.1. OcHOBM MeTaI03HABCTBA, PI3MUYHOI XiMii Ta eJeKTPOXiMil

Meraniunuii 3B's130k. [loHATTS Tpo 30HHY Teopiro MertaniB. Kpucramiuna
CTpYKTypa Ta aedekTu Ipatku meTamiB. O0'eMHa Ta TpaHMYHa IUQy3id B MeTalax i
crutaBax. Cerperanis Ta BufuieHHs (a3 mo rpaHunsx 3epedH. OCHOBHI BUIU
TepMiuyHOiT 00poOKM criaBiB. MilHICTh J1e(OPMIBHICTH METaliB 1 CIUIaBIB.
JIOBrOBIYHICTH METAIIB MiJ] HABaHTaXKEHHSIM. BTroma MeTaiis.

TepmoauHaMiyHa MOXKIIMBICTH XIMIYHHUX peakiiid. OCHOBHI 3aKOHOMIPHOCTI
TOMOT€HHUX 1 TETEPOreHHUX XIMIYHUX peakiid. AjcopOIis Ha OJHOPIAHHUX 1
HEOJHOPITHUX MTOBEPXHIX, OCHOBHI THUITH 130TEPM.

EnexTpoximMigHi cUCTeMH Ta iX TEpMOJIWHAMIYHA OCOOJIMBICTh. PiBHOBaXKkHI Ta
HEPIBHOBaXKHI €JICKTPOIHI TTOTSHITIAJIH.

[TonBiiHu# map Ha MEXi eNeKTpoa-po3unH. [Iporiecu 3apsKeHHS Ta PO3pALY
nojBiitHoro mapy, dapaneiBceki mpouecu. Ctpym obminy. Kinetuka mporieciB i3
CIIOBUTHPHEHOIO CTajli€l0 mepeHocy 3apsay. Pisasaus Tadens. MacomepeHoc B
eNEeKTpoaHNX mporiecax. udy3iitamii map.

5.2. Kopo3sis MmetaniB. OcCHOBHI MOHATTA Ta KJaacudikauis

OCHOBHI IPUYUHU KOPO3IMHUX TIPOIIECIB.

Koposist metaniB B enexrpositax. XiMIYHUN Ta €JIEKTPOXIMIYHUM MEXaHI3MU
po3uuHeHHs MeTaliB. EnekrpoxiMiuHa KOpo3isl.

AHOJHI IPOIIECHU TIPU KOPO3ii MeTaniB. TepMoarHaAMIYHI OCHOBH.

KaTonni npouiecu enekTpoxXiMiuHOI KOpO3ii METaJliB.

CrnenudiuHi BUIu KOpo3li MeTalliB
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Kopo3is MeTaniB y npupoJHUX 1 IPOMUCIOBUX YMOBaX

ATMochepHa KOpo3isi METAIB.

Kopo3is MeraniB y razonoaionux cepenoBuax. OKCUIHI IUTIBKYA HA MeTanax.

3aii30, BYIVIELIEBl Ta HU3bKOBYIJIELIEB] cTami. ['a30Ba Kopo3is 3ami3a Ta CTalli:
OKHCJICHHSI, 3HEBYTJICUEHHS], BOJIHEBA KPUXKICTh, PICT YaBYHY.

KoposiiiHoTpuBKi criiaBu Ha ocHOBI 3amiza. Kiacudikauis kKopo3iitHOCTIMKUX
CIUIABIB 3a CKJIAJIOM 1 CTPYKTYpoto. [Ipr3HaueHHs: OCHOBHUX JIETYIOUUX KOMIIOHEHTIB
1 pOJIb TOMIIIOK.

Kopo3siliHOTpuBKI YaByHH.

3arasbHa Ta MiclieBa KOpo3is B elekTpoiiitax. ['a3oBa KOpO3is HIKEIIO.
3acTOoCyBaHHSI Ta TEXHIKO-€KOHOMIUHI TMOKa3HUKH CIUIaBIB HIKENI0. AJIOMIHIA Ta
foro craBu. EnexTpoxiMiuHa KOpO3is altOMIHIIO.

EnextpoximiyHa kopo3ig TuTaHy. Jliarpama crany tutaH-Boga. CXUIBHICTb /10
nacuBauii  ThtaHy. ['azoBa  kopozis.  TeopeTWyHi  OCHOBU  CTBOPEHHS
KOPO31MHOCTIMKUX TUTAHOBUX CIUIaBiB. CojieBa KOPO3isi TATAHOBUX CILJIABIB.

Koposziitna tpuBkicte Ta, Nb, Be, Mo, W, Zn. EnektpoximiuHa KOpO3is:
TEPMOJMHAMIKA TPOIECY, PIBHOBaXHI JiarpaMd CTaHy CHCTEMH MeETal-BOja,
3arajibHa Ta MicIieBa KOpo3isi, macuBHICTh. ['a3oBa kopo3is. CruiaBu Ha iX OCHOBI, iX
KOpPO3iiiHa TPUBKICTb.

5.3. IIpoTukopo3iiiHMH 3aXHCT

3axucHi mokputts. Kiacudikaiis 3aXMCHUX TOKPUTTIB 3a MartepiajlamH,
crmocoOOM HaHECEHHS Ta MEeXaHI3MOM 3aXWCHOI Jii. ParionansHui BUOIp METOMy Ta
BUJTYy 3aXHCTY BiJl KOpO3ii.

[TinroToBKa MoBepxHi MeTaMB M1 MOKpUTTs. Knacudikarist crmoco6iB 00poOku
noBepxHi MertaniB. Crnocobu 00poOku moBepxHi MertaniB. CriocoOu 3HEKHPEHHS,
TpaBJICHHS Ta MOJIPyBaHHS METaIB.

CniocoOu oiep)kaHHS METaJIeBUX 1 HEMETAICBUX TTOKPUTTIB.

["anpBaHiuHMIA croci® ofep KaHHS MMOKPUTTIB.

3axucHI HeMeTaJ lYH1 HEOPTaHiuHI Ta OpraHivyH1 TOKPUTTSL.

3axucHi atmocdepu. [punnun nindopy 3axucHux atmochep. Knacudikaris ta
XapaKTepUCTHUKa 3aXUCHUX atMocdep Ui cTajiel, KOJIhOPOBUX METAlliB 1 CIUIABiB.
YcTaHOBKH JUTsl CTBOPEHHS Ta KOHTPOJIIO 3aXUCHUX aTMocdep.

Enextpoximiuamii 3axuct. Karoguuit 3axuct. [lpuHmunu ta edexTUBHICTDH
merony. Kartomui cranmii 3axucty. BuximHi mani Ta METOAM PO3PaxXyHKY CTaHIIN
KAaTOAHOTO 3axXWUCTy. [WmM, pO3TAllyBaHHS Ta PO3PAXyHOK AaHOJHUX 3a3EMJICHD.
[TporexkTopuuii 3axuct. CyTh METOMy, WOTO 3aCTOCYBAaHHS ISl 3aXHUCTy PI3HOTO
obOnagHaHHsA. 30HA il TPOTEKTOPIB, iX PO3TANIyBaHHS Ta PO3MIPH, MaTepiall, METOIU
kpirieHHs. OCHOBH TIPOEKTYBaHHS TPOTEKTOPHOTO 3aXUCTy Ta MUIAXA WOTO
BJIOCKOHAJICHHSI. AHOJHUI 3aXUCT, WOr0 MPUHIMUIIK Ta 3aCTOCYBaHHS JIJIi METAJIIB,
CXWIbHHUX J10 TacuBailii. Metoau aHojHoro 3axucty. OiiHka HeOe3MeKu Kopo3ii Bij
onykatouux ctpymiB. [lonepekeHHs] BUHUKHEHHS Oiykarouux cTpyMiB. I[IpuHuumn
EIEKTPOAPECHAKHOTO 3aXUCTy Ta WOTO MpaKTHYHA peajizallisi B BHIAJKy aHOJIHOTO,
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KaTOJTHOTO Ta CTPyMy, IO 3MiHIO€ThCA. [IpocTuii, monsipuzoBaHui Ta MOCUIICHUM
TPEHAKX.
3axucT BiJ KOpO31i Ha CTa/li MPOEKTyBaHHs, 30MpaHHs Ta eKCILTyaTallii.
3actocyBaHHsI HEMeTalleBUX MmaTepiaiiB. OCHOBHI XIMIYHO CTIHKI HEMETaJeBl
Marepianu (knacudikauis). Bunu xiMmiyHOro pyiiHyBaHHSI HEMETalIeBUX MaTepiaiiB.
Cxkman ta OyAoBa CHIIKATHUX MaTepialliB, BUCOKOMOJIEKYJSIPHUX CIOJYK 1
KOMITO3ULIIMHUX MaTepiaiiB Ha IX OCHOBI.
Mertonu BU3HAYEHHS JTOBFOBIYHOCTI HEMETAJIEBHX MAaTepialliB B arpeCHUBHUX
cepenoBuiiax. Kopo3sist 6eToHy Ta 3a1i300€TOHY.

5.4. MeToau KOpoO3iiiHUX AOCTIAKEeHb | BUIPOOYBaHb

Knacudikauis meroais. Kputepii cTiiiKOCTI 0 pi3HUX BUJIB KOPO3Ii.

BuBueHHs Ta MOJIEIIOBaHHS MPOIIECIB KOPO31i Ta 3aXUCTy METAJIIB.

Mertonu BUNpPoOOYBaHHS Ha Ta30By Kopo3ii0. BumpoOyBaHHS Ha KOpO3ii0 B
CJIEKTPONITUYHHUX cepeaoBuIax. [loTeHniocTaTU4HI Ta rajbBaHOCTATHYHI METOIU
NOJIIPU3ALIMHUX BUMIpPIOBaHb. MeTon mossipuzaniifHoro omopy. XiMmiyHi Ta
EJIEKTPOXIMIYHI METOJIM OI[IHKM CTIMKOCTI KOpo3ii. BunpoOyBaHHsI Ha KOHTaKTHY Ta
HIUIMHHY KOpo3ito. BumpoOyBaHHS Ha KOpPO3il0 TMiJ HANPY>KEHHSAM 1 KOPO31MHY
BTOMY. KOHTpOJIB KOPO3ii B yMOBaxX eKCIUTyaTallii.

TEMA 6. TexHoJiorisi nmoJiiMepHux i KOMINO3UIIMHAX MaTepiajiB
6.1. Ximis i pizuka nosimepiB

[nacTuyHi Macu: BHM3HAYEHHS, OCHOBHI MEXaHI3MHM Ta NUIAXU OJIEpPKaHHS
MOJTIMEDIB.

OnepxanHs nojiiMepiB. PanukanpHa, KaTiOHHA Ta aHIOHHA, OKCHJIHOBITHOBHA
IoJTIMEpH3allisl, TOJIKOHACHCAITIS.

MonekynsapHi xapaktepucTuku nomimepiB. PiBasuHa MKX/Mapka-Kyna-
XayBiHka/ MoJieKyJISpHO-MaCOBHI pO3IO/II Ta 3aCO0HM HOTro BU3HAYCHHS.

B’a3kicTh poO3uMHIB Ta pO3IUIaBIiB MOJIMEPIB: METOAM BUMIPIOBaHHS Ta
YUHHUKA (OopMyBaHHA. J[MiIaTaHTHI Ta TICEBIOIUIACTUYHI PIIUHU, TUKCOTPOIIS Ta
peonekcis. Peonoriuni Mojeni Tedii Ta BiATIOBIAHI KPHBI.

Teopii  po3umHHOCTI Ta  cyMmicHOCTI  momimepiB:  ®Drnopi-Xariuca,
INnenenopanma-Ckedapaa Ta XanceHa. 3aCTOCYBaHHS TEPMOAMHAMIUYHUAX TEOPIH IS
BU3HAYCHHS PO3YMHHOCTI TIOJIMEPiB.

6.2.IlnacTuyHi MAacHHAOCHOBiMoOJIiMepiB: XIMIYHUN CKJIaJ, CTPYKTypa, peaxiii
oJIep KaHHs, TEXHOJIOTT9HE 0(OPMIICHHS BUPOOHUIITBA, BIACTUBOCTI Ta 3aCTOCYBaHHS

[Momimepuzariiini  Marepianmm: [lomionedinn, momcTupos, XJIOPOBMICHI
BIHUIOBI TOJIMEpH, TMOJIMEpH Ta CIHIBOOJIMEPH (PTOPOBAHUX BYIJICBOJHIB,
MOJTIBIHIJIALIETAT, MOJIBIHUIOBUI COMPT Ta MOJialeTatl, MoJiMEepu Ta CIIBIOJIMEPH
aKpuJIoBOi Ta MeTakpwioBoi kucior. [lomakpunamin. IlomiBiHIIMIPOMIIOH.
[Tomierepu. [loniMeTuaeHOKCH T Ta HOTO CHIBIOIIMEPH;
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[lonikoHneHcamiiH1 MaTepiaiu: aMiHOAJIbJIET1H1 CMOJIH
(denonopopmManbaETiAHI CMOJIY, MOMIETUIIEHTEPEPTAIAT Ta MONMIKapOOHAT, ENOKCUIHI
CMOJIY MOJTIAMI/IM, TIOMIMIAM, MOJlypeTaHu, KpeMHIHOpraHiyH1 HOJIMEpH;

Marepiaii Ha OCHOBI HaTypajbHOI LENIOJIO03U Ta 1 XIMIYHMX MOJU(IKAII:
T1APOKCUETUIIIIEIIII0N03a, HITPOIIEIIOI03H, alleTaT Ta alleTO0yTUpaT IETI0I03H.

6.3. ExacromepHi maTepianu

Teopii emacTuyHOCTI, TUNM JAePopMaliid Ta 3B’A30K MDK XIMIYHOIO
CTPYKTYpPOIO Ta €aCTUYHICTIO MaTepiaiiB. Teopis BUIbHOCIIOIYUYEHOTO JIAHIIIOTA.

HarypanpHi Ta  CHHTETMYHI  Kay4dyKd: 130MpPEHOBI,  XJIOPOIPEHOBI,
OyTaJl€HCTUPOIbHI, OyTaJl€eHHITPWIbHI, dTopKayuyK, CUJIOKCAHOBI,
ETHJICHIIPOTIJICHOBI Ta €MiXJIOPT1APUHOBI, KapOokcuiaaTHl. XiMIYHUMA cKiaj, OyaoBa,
0COOJIMBOCTI y BJIACTUBOCTSIX Ta pEKOMEHAAIIIT /10 3aCTOCYBaHHS.

CxJalHUKM TYMOBUX CyMIIIEH: HalOBHIOBaYl, ByJIKaHi3alliiHa rpyma, Teopii
ByJIKaH13allil, MPUHLMIIN CKJIaJJaHHs PEUENTYp T'YMOBUX KOMIO3HUTIB.

3arajgbHi TEXHOJIOTIYHI CXEMU BHUI'OTOBIIEHHS T'yMOBHX BHPOOIB METOJaMU
eKCTpY3li, IpeCyBaHHsI, KaJlaHIpyBaHHS.

6.4. TexHousorist nepepodKu miacTrmac

Ckrnag  TOJMIMEPHMX  KOMIIO3WIIIM: OCHOBHI  CKJIAMHUKU  (TIOJIMEpH,
HaAIlOBHIOBaui, (YHKI[IOHAJIbHI J00aBKHM) Ta B3a€EMO3B’S30K MiXK IiX BMICTOM Ta
BJIACTHUBOCTSIMU MaTepiaiB.

ExcrutyarairiitHi BmacTUBOCTI BUPOOIB 3 IJIACTUYHUX MacC: MIIHICTb, CTIUKICTh
1m0 nii  ¢akTopiB OTOUYIOUOI'O CEpPEeIOBHUINA, CBITJIOCTIUKICTh, 3HOCOCTIMKICTD,
€JIEKTPUYHI BIIACTUBOCTI, BJIACTUBOCTI MIOBEPXHI.

Metoau QopMmyBaHHS BUPOOIB 3 IUTACTMAC: €KCTPY3isl, JUTTSA I THCKOM,
IIPECYBaHHS, BaJIbI[IOBAHHS Ta KaJaHJIPyBaHHS, poTalliiiHe (OopMyBaHHs, OJIepKaHHS
TOHKUX IUTIBOK TIOJIMBOM, INITAMIyBaHHS, BakKyyM- Ta MHEBMOGOPMYBaHHSI,
nepepodka  (droporuractiB, ¢GopMyBaHHS apMOBAaHUX BHUPOOIB,  OJepKaHHS
ra3oHallOBHEHUX IIJIACTHKIB, CKJICIOBAHHS, MeETalli3alliss IIOBEPXHI IUIACTHKIB,
MeXaHiuHa o0poOKa.

[lignpuemMcTBa 3 OXOPOHHM HABKOJHUIITHBOTO CEPEOBHUINA TPH TEepepoOIr
MIacTMac: OYUIICHHS 3a0pyJHEHOTO TOBITPS 3 JOMOMOTOI0 KATAIITUYHUX CHCTEM,
3MAIOBaHHSl TBEPJAUX BIAXOMIB 1 BHUKOPHUCTAaHHS TEIJa MPOAYKTIB 3TOpaHHS,
MOBTOpHA TTepepoOKa BiMpaIibOBaHUX BUPOOIB.

6.5. TexHosI0Tisi KOMIO3MUIHHUX MaTepiajiB

Kommosumiiiai martepiamu. Busnauenns. Knacudikamis. Ictopis cTBopeHHS.
O06macTi BUKOPUCTAHHS.

HamoBHt0Baui, 110 3aCTOCOBYIOTHCS /11T BAPOOHUIITBA TTOJIIMEPHUX.

MarepianiB, MeTOIM OTPUMaHHS apMOBAaHUX IUIACTUKIB, HAIMOBHEHI
TEPMOILIACTH, POPMYBAHHS KOMITO3UIIIN M1/l TUCKOM Ta MPOCOYYBAaHHSM, BUMOTHU J10
3B'I3yIOYMX 1 HAMOBHIOBAaYlB, METOJW OIIIHKA SIKOCTI 3MIIIyBaHHS, MepepoOka
HaroOBHEHUX TEPMOILIACTIB.
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@D13UKO-XIMIYHI OCHOBH CTBOPEHHS KOMIIO3ULIMHMX MaTtepiaiiB: ajresia Ta
aaresiiiHa MILHICTb, Teopii aaresii, AUQy31iHI NPOLECH B MOITIMEPHHUX CHCTEMaXx,
BHYTPIILIHI Halpy>KeHHsI, (OPMyBaHHSI KOHTAKTY MK MaTpPHUIIEIO Ta HAIOBHIOBAYEM,
pEryJIrOBaHHs aAre3iiHoi B3aeMOIii Ha MeX1 oAty ¢as;

KoHcTpytoBaHHsST ~ KOMIIO3MLIMHMX ~ TJIACTHKIB.  MeToau  CTBOPEHHS
ONTUMAJIBHOT KOHCTPYKIII KOMIO3UIIAHOTrO MaTepiany. [[porHo3yBaHHs MeXaHIYHUX
BJIACTUBOCTEN KOMIO3ULIHHOTO MaTepiaiy.

Texnika Oe3neKkd 1 €KOJOriyHI AacheKTH NpH OTPUMaHHI 1 mepepoOLi
KOMIIO3ULIMHUX MaTepiajiB, BTOPMHHA MepepoOKa IUIACTHKIB Ta KapOOHOBUM
3aJIUILOK.

TEMA 7. TexHoJiorist HEOPraHiYHUX KepaMiyHHUX,
CKJIOKPHUCTAJIYHMX MaTepiajiB Ta CKJIa

7.1. 3arajbHa XapaKTEePUCTHKA TEXHIYHOI KepaMiKu

Knacudikamisa Bupo6iB TexHiuHoi kepamiku. OkcuaHa kepamika. Kepamika Ha
ocHoBi Si0O,. AmomocuiikaTHa kepamika. Kepamika Ha ocHoBi TiO,. IllminenbHa
Kepamika Ha ocHOBI ¢epuriB. Kepamika Ha ocHoBi xpomiTiB P3E. Xapakrepucruka
OCHOBHHUX BHJIB TeXHIYHOi Kepamiku. IlITyyHa cupoBuHaA N7 TEXHIYHOI KepaMiKH.
TexHoreHHa cupoBHHA ISl TEXHIYHOT KEPaMIKU.

7.2. KoncTpykuiiiHa KepaMika HA OCHOBI HEOKCHIHUX CIIOJIYK

be3okcunna TexHiuHa Kepamika. Mertanokepamika. KapOigu mnepexigHux
metaniB. Hitpuaum mepeximuux metamiB. Kepamika Ha ocHoBi SiC. Kepamika Ha
ocHoBl Si3N4. Kepamika Ha ocHOBI OopwmiB 1 cuiinuaiB. MeToau oaepKaHHS
TEXHIYHOT KepaMiKH.

7.3. EjlekTpoTexHiuHI KepaMiuHi MaTepiaiau

Kepamiuni enekrTpoizosiiiiini  Marepiann. EjekTpoTexHIYHaA MOpIEIIHA.
CreaTtuTOoBl Ta KOPAIEPUTOBI MaTepiasi. MaTepiaii Ha OCHOBI TUTaHATy Oapito Ta
[UPKOHATY-TUTaHaTy TurroMOymy. Kepamiuni depomarniTHi matepianu. bymoBa Ta
enekTpodizuyHi BractuBocTi PpeputiB MeFe,04. Metoau BUroToBieHHs GEpuTiB.

7.4. 30/1b-TeJIb TEXHOJIOTII Y BUPOOHUITBI HOBOI KepaMiKu

Mertonu 3onb-renb TexHosorii. Cramii oTpuMaHHS MarepianiB 30Jb-Telb
meronoM. Komoimuuii kpemHezeMm. OCHOBHI BUAM TMPOMYKINii, OTPUMaHI 30JIb-TENb
MeTonoM. Tunu HaHOMaTepiaiB Ta IX yHIKaJbHI BIACTUBOCTI. HampsiMku 3071b-Temb
TEXHOJIOTI].

7.5. Kepamiuni Marepiaju 1Jis aTOMHOI TEeXHIiKM i 3aXMCTy HABKOJIHUIIHLOTO
cepeaoBHINA

Kepamiuni wmartepianu ayist aTOMHOi TeXHIKM. TexXHOJOTii BUPOOHMIITBA
rermoBuauiarounx eneMmentiB (TBEJIiB). Kepamika Ha OCHOBI OKCHIY TOpIIO.
I'eokepamika. KepamiuHi pedoBHHU-MATpHUIl AJ1 1MMOO1LTI3aIil BUCOKOAKTUBHUX
B1IXO/IIB aTOMHOI rajys3i.
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7.6. MeauyHa kepamika

Menuuna kepamika. MeauuHa CKIOKEpamika Ta METOAM il OTPUMAaHHS.
biokepaMika Ha OCHOBI TIAPOKCHANAaTUTy. METOAUM OTpPUMaAHHSA MOPHUCTOI
OlokepaMiku. Meauunuit dhapdop Ta cutanu ajag cromaronorii. MeToau oTpuMaHHs
Ta MepeBaru MEJUYHOI KepaMiki Ha OCHOBI JIOKCUIY UPKOHI0. MennyHa KepaMika
JUTSL KITITUHHOI 1HXKEHepii.

7.7. KpeMmHe3eM B KPUCTAJTIYHOMY CTaHIi

Kpemueszem y mpupoxi. Ximiunuit 3B's130k Si-O, Si-O-Si. [liarpama crany

OJTHOKOMIIOHEHTHOi cucteMu Si0O;. @a30BI pIBHOBArk B OJHOKOMIIOHEHTHHMX

cuctemax. XapakTepucTuka mnoidiMopdHux mneperBopeHb. Da3oBi piBHOBaru B
cuctemi Si0,. KpucraniuHi pi3HOBUIU KPEMHE3EMY.

7.8. KpeMHe3eM B po3IIaBJIeHOMY Ta CKJIOBHAHOMY CTaHi

CxnoBugHui crad. OcoOIMBOCTI MPOLIECIB CKIOYTBOpEHHS. CTPYKTYpHI Teopii
ckioyTBopeHHs. KinetuuHi Teopii ckinoyTBopeHHA. CTPYKTYpHI MOJENI CHUITIKATHUX
ctekoi. KpemHe3eM B po3miiaBieHOMY cTaHl. BiiacTUBOCTI CTEKOJ B PO3IJIABIEHOMY
ctai. CkoBUIHUN KpeMHe3eM. Po3maBnene ckio. OnepikaHHsS KBaplOBOTO CKJA.
BrnactuBocTi  kBapuoBux cTekosl. CKJIOKpUCTaJiyHI MaTepiajd Ha OCHOBI
KPUCTAJIIYHOTO KPEMHE3EMY.

7.9. KpemHe3eM B pO3YMHEHOMY CTaHi

Po3zuunHicTh Ta momimMepusalis KpeMmMHe3eMy B BOJHUX po3unHax. Cran
KPEMHIEBUX KHUCJIOT B BOAHUX po3urHax. ['OMOreHHa MONIKOHJEHCAIlls] KPEMHIEBHX
KHUCJIOT B BOJAHMX po3unHax. OnepkaHHS HAHOJIUCIIEPCHOTO KPEMHE3EMY 3 BOJHHUX
po3unHiB. OnepxaHHS MIpPOreHHOro kKpemHe3eMy. CTpYKTypOYTBOPEHHS B 305X
KPEMHE3EMY.

7.10. 30/1b-reJIb TEXHOJIOTII HAHOAUCIIEPCHOT0 KPeMHe3eMy Ta CHJIIKATIB

CutikaTHI CTEKJIa, TOKPUTTS Ta CKiIokepamika. [TopucTi maTepiaau 1 MOPOIIKH.
bynoa 1 xiMmis moBepxHI KpeMHe3eMy. XiMmiuHe MoaAuQiKyBaHHS ITOBEPXHI
KpeMHe3emy. HaHomatepianim Ha OCHOBI KpemHe3eMy. ['i0OpuaHi HaHOMaTepiau.
Temmuiatauii cuHTE3 Me30mopucTuX MatepianiB. CHUHTE3 HaHOMAaTepialiB Ha OCHOBI
TJIMHUCTUX MiHepaiiB. MoandikyBaHHs MOBEPXHI TTUHUCTUX MiHEpaTiB. 30Jb-Telb
CUHTE3 HaHOMAaTepialliB Ha OCHOBI TIMHUCTUX MIHEPAIIB.

TEMA 8. TexHoJiorisi B’szKy4ux MaTepiaJis
8.1. lloBiTpsiHi B'sIKY4YH

Knacudikarmis B'spkyunx marepianis O. O. [amenko.

Jlerigparaiiss TINCOBOTO KAaMEHIO TMPHU HarpiBaHHl. XapaKTepUCTHUKA
Moaudikamii cynbdaTy Kaiabliio.

BupoOuunrBo rincoBux B'skyuux. Jlerigpartailisi TilCOBOro KaMEHIO B
riNcoBapuWIbHUX KOTJIaX. BumantoBaHHs rincy B 00epToBux neyax. CyMmicHUM nmomen
1 BUIIAJI TIIICY.
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OOpobOka TINCOBOr0 KaMEHI0 IMapoM MiJ TUCKOM. BapiHHS B piakux
CepeOBHIIAX.

TBepaiHHs TincoBUX BSDKyuux. Teopii TBepiaiHHA. CydyacHi MOIVIAIM Ha
MEXaHI13M TBEP/IHHS TIICOBUX B'SKYUHUX.

PerymoBaHHSI IIBUAKOCTI IPOLECIB Ty KaBIHHS 1 TBEPJIHHSA TINCY T00aBKaMH.
Krnacudikauis 106aBok-peryasaTopiB MpoLeciB TyKaBIHHS.

Banno OyniBenbHe, knacudikaiis. BumamoBaHHsS BamHa, 0O0JaJHAaHHA IS
BUIIAJIIOBAHHS.

lamiennss moBiTpstHOro BamHa. Buau ramenoro BamHa. OOnagHaHHSA A
ralieHHs.

[Npaparanis 1 TBEpAIHHS MOBITPSHOIO BallHa MPU HOPMAaJbHIN Temmeparypi.
MexaHi3M TBEpAIHHS.

TBepaiHHS BamHSHO-MIIMIAHUX PO3YMHIB MPHU MIJBULIEHUX TeMIeparypax.
[aTencudikaropu TBEpIIHHS.

9.2. I'inpaBJtiyHi B'sSKy4YH

[MoptnananemMenT. XapaKTEepHCTHKA CKJIQJy TOPTIAHAINEMEHTY. Brums
OKPEMHX OKCHJIIB Ha BIACTUBOCTI MOPTIAHIIEMEHTY.

da3oBuii CKJIaJ] MOPTIAHIIEMEHTY, BIAaCTHBOCTI (a3. Brumme ¢a3oBoro ckiamy
Ha BJIACTHBOCTI MOPTJIAHIIEMEHTY. PO3paxyHOK MiHEPaJIOTIYHOTO CKIIay KIIHKEPY.

XapakTepucTuka OCHOBHHX TEXHOJIOTTYHUX CXeM BUPOOHHUIITBA
MOPTIAHIIIEMEHTY: MOKPHM, CyXHii, KoMOiHOBaHUM criocobu: [lepeBaru i HemomiKu
OKpPEMUX CITOCOOIB.

XapakTepuCcTUKa  OKPEMHMX  TEXHOJOTTYHMX  BUIJAUIIB  BUPOOHHMIITBA
noptiaaHaieMenTy. [IpuroTryBaHHS  CHPOBHHHOI  CYMIIII(MOKPUM 1 CyXHM
criocobammu).

BunanaroBanHs moOpTIaHAIIEMEHTHOTO KIIHKEpY. Di3MKO-XIMIYHI TIPOIIECH, IO
BiJIOYBAIOThCS MMPU BUIIATIOBAHHI.

XapakTepuCTHKa arperaris, siKi 3aCTOCOBYIOThCS JIJIsl BUINANy KiiHKepy. Ckian
MIYHOTO arperary, medi 00epToBi, 30HA 00EPTOBOI Medi.

BrnnuB  BmactMBOCTEH  CHPOBHHHM, CTYINEHIO JHCIIEPCHOCTI, IIBHJIKOCTI
HarpiBaHHsA 1 IHIMUX (AKTOPIiB HA MPOIECH KIIHKEPOYTBOPEHHS. 3acCTOCYyBaHHS
MiHEpaIi3aToOpiB MPUBHUIATIOBAHHI.

Oxomno/KeHHsT KIIIHKepy. BIUIMB  peXuMy OXOJOJKEHHS KIIIHKEepy Ha
BJIACTUBOCTI OPTIAHAIIEMEHTY.

[Tomen xminkepy. Cxemu miOoMenly, SKi 3aCTOCOBYIOThCSI B IIEMEHTHIN
MIPOMHUCIIOBOCTI. [HTeHCHDiKaIlisT TOMETY KITIHKEDY.

TBepninHa ToOpTIaHAIEMEeHTy. [ligparamiss IIEMEHTHHMX MIiHEpajiB B
HOpPMaJIbHUX 1 TigpoTepManbHux ymoBax. OriHka crymneHro rigpararii. ['igpararris
IIEMCHTY.

MexaHi3M Tmpoiiecy TBEpiHHS, Teopii TBepAiHHA. CTpyKTypa LEMEHTHOIO
TICTA 1 IEMEHTHOI'O KaMEHIO.
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ByniBenbHO-TeXHIUHI BJIACTUBOCTI IIeMEHTIB. Bojomorpeba 1 HOpMalibHa
ryctuHa. CTpokH TykaBiHHS. XHUOHE TyXaBiHHA. PiBHOMIpPHICTh 3MIHH O00'eMy.
Minnicts. Mopo3ocTiiikicTs. BuconoytBopenHs. KapocTiHKICTb.

KoposiiiHa CTIKICTh NOPTIAHILIEMEHTHOI'O KaMeHI0. Buin Kopo3ii.

PisnoBunu moprtnananementy. llIBuakorBepaHyuuii 1  BHUCOKOMIITHUUN
nopriananeMenT. IlopTinananeMeHT 3  MOBEPXHEBO-aKTUBHUMHU  JI0OaBKaMM:
1acTU(IKOBAHUM MOPTIAHUEMEHT, TiApo(HOOHUI NOPTIAHILIEMEHT.

Cynbdartoctiiikuii noptinanaueMeHT. JlekopatuBHi (OUIME 1 KOJBOPOBI)
NOPTIaHALIEMEHTH.

TEMA 9. Ximi4yHi TeXHOJIOTil KOCMETHYHHX 3aC00IB Ta Xap4oBHX
100aBOK

9.1 XimiuHa TexHOoJI0ris1 napgyMepii Ta KOCMETHKH

[Tapdymepis. HartypanpHi Ta CHHTETMYHI JIyXMsiHI pedoBuHHU. DikcaTopu
3anaxiB. OcHOBU TOOYI0BU mappyMepHUX KOMIO3UIliH. OCOOIUBOCTI CKJIagaHHS
apoMariB i1 KOCMETHKH, TyaJIeTHOTO MWJIa, MHIOYHMX 3ac00iB, JIEKOPATUBHOI
kocmeTuku. TexHosoris edipHux omiid. TexHosoris BUpPOOHHUIITBA HappyMepHHUX
KOMITO3UITIH, mapdyMepHUX piauH, ayxiB. Jle3010pyrodi KOCMETHYHI 3acoow,
XapaKTepUCTHKa, KiIacudikaris Ta MexaHi3M Jii 1e3010pyYrX 3ac001B.

TexHonoriss BUpOOHUIITBA TBEPAOTO Ta PIIKOTO TyaneTHOro Muia. CHpOBHHHI
KOMIIOHEHTH. [IpsiMuii Ta HEMPSAMUN TEXHOJIOT1YH1 TPOLIECH MUJIOBAPIHHS.

Texnonoris kocmetuku. CkianoBi kocmetuku: [TAP, emynbraropu, mirMeHTH,
MOJIIMEPH, KOHCEPBAaHTH, (OTO3aXUCHI CIIOJYKH, AHTHUOKCHUIAHTH, BITaMiHHU.
[TpuHnun cknaganHs peuentyp. EMynbciiiHi, 6€3:KUpOB1 Ta )KHUPOB1 KPEMHU.

TexHomoriss 3acob6iB sl JOMISAY 3a BojoccsM  (ImammyHi, Oanb3amu,
onoJjiickyBaui). Kocmernuni 3acobu ms (gapOyBaHHS Bojoccs. XapaKTEpHCTHKA
OapBHUKIB. [lekopaTHBHA KOCMETHKA Ha KUPOBIH Ta €MYJIbCIMHINA OCHOBAX.

9.2 XapakTepuCTHKAa Ta TeXHOJOriYHi @yHKHii Xxap4oBuxX /J100aBOK B
KOCMEeTHYHIN, Xap4oBiil Ta gapManeBTHYHIi NPOMHUCIOBOCTI

3arajgpHa XapakTepucTuka Ta LudpoBa Komudikaiis XapuyoBUX 100aBOK.
Crpykrypa CodexAlimentarius. Kiacudikaiiis 3a TEXHOJOTIYHHM IPU3HAYCHHSM.
@DyHKITIOHAIbHI KJTACH XapUYOBUX JT00ABOK.

XapakrepucTika Qi3uKO-XIMIYHUX Ta TEXHOJOTIYHUX BIACTUBOCTEH Xap4OBUX
100aBOK, MO TOJIMIIYIOTh CMAaK, apoMaT XapyoBUX MPOJYKTiB:IiACOJIOKYBaYiB
(E950 Amuecymnpdam xamito, E951 Acnapramy, E954*Caxapun), apomaTuzatopis
(Baninin, EtunBaninin) ta opraniyHux OapBHUKIB. Kmacudikamisi Ta BIacTUBOCTI
azo0apBHukiB (E102 Taptpasun, E107 Xostuii 2G, [Tonco 4R).

TeopeTnuHi Ta MPAaKTUYHI ACHEKTH BUKOPHUCTAHHS XapyOBUX J100aBOK, SKi
PEryJIIOI0Th KOHCHCTEHI[II0 MPOAYKTIB: €MYJbraTopiB (HEIOHOT€HHUX, 10HOTE€HHUX,
amporepHux). OCHOBHI TpyNHU PEUOBUH XapyOBUX [00ABOK, 110 CIPUSIOTH
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30UTBIIEHHIO TEPMIHY IPUAATHOCTI. XapaKTEPUCTUKA KOHCEPBAHTIB (HEOPTraHiuHI Ta
OpraHi4Hi), aHTUOKCUJJAHTIB T4 CUHEPTICTIB aHTUOKCUAAHTIB Ta CTaOLI13aTOPIB.

9.3 TOKCHKOJIOTIAA NPOAYKTIB XapuYyBaHHA TAa KOCMETHYHHX 32C00IB

3aragbHl OUTaHHS TOKCUKOJIOTIYHOI XIMii XapyoBUX MPOAYKTIB Ta
KOCMETUYHUX 3ac00iB. TIOHATTS MpO TOKCHUKOKIHETHKY. MOJEKyIsipHI MeXaHi3MU
PO3MOBCIOJIKEHHSI TOKCHKAHTIB B OpraHi3mi. 3arajbHi YSBJICHHS PO B3a€EMO/IIIO
TOKCUKAHTIB 3 OpraHisMoM. bioTuku, KCeHOO10TUKH, TOMEOCTa3.

Tokcukonoriss HITPOT€HOBMICHMX  IIKIJJIMBUX PEYOBUH. TOKCHKOJIOTIS
necTuuAiB. MexaHi3M B3aeMOJli  HITPOr€HOBMICHMX IIKIJJIMBUX PEYOBUH 3
opranizMoM. Knacudikanisi neCTUIIMAIB 32 HAIPSIMKOM 3aCTOCYBaHHS, TOKCUYHICTIO,
(GOpMOI0 BUKOPHMCTAaHHS. 3arajbHa XapaKTepUCTUKA, 3aCTOCYBAHHS 1 TOKCHUYHICTh
CHOJIYK MeTalliB. TOKCHUKOIOTis aHTUO10TUKIB apOMAaTUYHOTO PsAY, T€TEPOLMKIIYHOT
CTPYKTYpPH, aHTUO10THKIB TJKO3H/IIB Ta AMIHOTJIIKO3U/IIB.

9.4 BioJ10riYHO aKTHBHI pEYOBUHH

3aranbHi nuTaHHsA OiojoriuHo akTUBHUX n00aBok (BAJI). BAJl mo ixi, sk
crerianaizoBaHi MPOAYKTH XapuyBaHHS. 3aKOHOJABCTBO 1110710 BupoOHMITBAa BAJl B
Vkpaini. Knacudikamis BAJl, ximMiyHME ckiaa, OPUHIOUMON 1 PU3BHKK  1X
BukopuctanHsi. OcHoBHI kommnoHeHTH bBAJI[. biojoriuno axkTuBHI J00aBKU 3
CUPOBMHU TBApWHHOTO TIIOXO/DKCHHSI. BuMorm [0 CHpOBUHM TBapUHHOIO
MOXOJIKEHHS, 110 HampaBiseThcs Ha BurotoBieHHs BAJ[. CupoBuHa, IO MICTUTH
KoJareH, ii ckiaj, Bukopuctanus y BupoOHuNTBI bAJ[. BAJ] Ha ocHOBI Mikpodopu
3 MOJIOUHUX TpoaykTiB. BAJI, mo micTaTh fon, cened Ta kapotuH. BAJl Ha ocHOBI
noJricaxapuiiB, GocdomimigiB, XapuoBUX APLKIKIB, MPOAYKTIB O KUTbHUIITBA. BA ]
Ha OCHOBI POCIIMHHOI CUPOBHUHH.

9.5 OcHoBH Oioximii, eH3UMOJI0TiI Ta papManeBTHYHOI XiMil

CrtpykTypHa OymoBa, i3omepis Ta Oionoriuni (yHkiii ByriaeBoxiB. CkiamaHi
riOpuaHI MOJICKYNH: (BYTJeBOAU+OUIKH, BYIJICBOAM+ JIMMiAW) iX Kiacudikals Ta
Oiomoriuni ¢yHkiii. bygosa i BaacTuBoCTi nmimiaiB. [ToHATTS mpo >KUpHI Yucia, SK
MOKA3HUKHU SIKOCT1 JKHpiB. bys0Ba Ta BIaCTUBOCTI MPOTETHOTCHHUX aMIHOKHCIIOT Ta
OinkiB. bymoBa Ta BIIacTMBOCTI HYKJICOTHIIB Ta HYKJIETHOBHX KHCIOT. byaoBa Ta
¢ynkiii depmentiB. Kinetnka QepmentaruBaux peakmi. PiBHsHHA Mixemica-
MenTen. Knacudikariiss aHTHO10TUKIB Ta MEXaHI3MH TXHBO1 Ji1 HA MIKpOOPTaHi3MHU

9.6 InHOBAaNilHI TEXHOJIOTiI KOCMETUYHHMX 3aC00IB Ta Xap4YOBHUX 100aBOK

HaHoTpaHCcOpTHI cCUCTeMU 1Ji TIEpEHECEHHS 010J0T1YHO aKTHBHUX PEUOBHH.
Jlinocomu. OcobnuBocTi OynoBu Ta mepeHeceHHs: BAP.JlimocomanbHi TeXHOJOTI].
JlinocomanwHi hopmu 610JI0TIUHO aKTHBHUX peuoBUH. Hanoemynbcii. TBepai mimiaHi
HaHo4yacTUHKHU. HaHoCTpykTypoBaHi jiniaHi Hocli. ByoBa Ta MexaHi3M nepeHeceHHs
OpraHIYHUX Pe4OoBUH. [leHapumepu.

lanyasutr Ta iloro xapakrepuctuka. OcobOmnuBocti OynoBu. O6nacTi
3aCTOCYBaHHSl SIK HAHOTPAaHCHOPTHOro 3acol0y. Moaudikaiiss BHYTpIIIHBOT Ta
30BHIIIHBOT OBEPXHI HAHOTPYOOK rajya3uTy Ta ii MpU3HAYEHHS.
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Enxancepu. IlpusHauenHss Ta BUKOpUCTaHHsA BKocMeruli. Cnocoou
IHKAICyJsIii OpraHiYHUX pedoBHH. EKCTpPy3is K CMOCIO 1HKANCYISLii.

MeMOpaHH1 TeXHOJOrli B MOJOYHIA mnpoMuciaoBOCTl. Ilpu3HauenHs Tta
MOXJIMBOCTI Il OTPUMaHHsS HOBHMX MNPOAYKTIB. Buam ¢uipTpamiiinoi oOpoOKw.
HanodinpTparis.

9.7 IloBepxHeBi ABMIA TA AMCIIEPCHI CUCTEMH

[Tonsitts  anmcopOmii. Benuuuau moBHOI Ta HagmumkoBoi (I'166coBoY)
aacop6Omii. Ilnsaxu 3MeHIIeHHS BUIBHOI MOBEPXHEBOI €HEprii B JAMCHEPCHUX
cUCTeMax. 3aJeXHICTh MOBEPXHEBOTO HATATY BiA ckiaay po3uuHy. IloBepxHeBo-
aKTMBHI 1 TOBEPXHEBO-IHAKTUBHI PEYOBUHHU. AJcCopOuis Ha piIKiil MOBEpXHI
noBepxHeBO-akTUBHUX peuoBUH (IIAP). Tepmonunamika aacoOuii, ancopOuiiiHe
piBHsaHHS [100ca, #oro anami3. IloBepxHeBa akTUBHICTb pEYOBMH 1 ii
xapaktepuctuka. bynoBa monekyn ITAP Ta ii BMJIMB Ha MOBEPXHEBY AKTHUBHICTb.
[IpaBuno TpayOe. bBynosa ancopOuiitnux mapis IIAP . Teopisa ancopOuii Jlenrmropa.

9.8 dizuuna ximis

PiBHAHHS CTaHy imeajqpbHOrO Ta3y Ta HOro 3aCTOCYBaHHS JIO 130- IPOIIECIB.
Pieusinas Kipxroda. 3anexHicTs TermaoT (Ha30BUX MEPEXOJIB BIJ TEMIIEPATypH.
MakcumanibHa KOpHCHa poOoTa 130XOpHOro Ta 1300apHoro mnpoieciB. Kpurepii
HANpsIMKY Tepediry CaMOYMHHHMX TMPOIECIB Ta PIBHOBAarM B 3aKPUTHUX CHCTEMax.
CranmapTHUM MOTEHINAJl YTBOPEHHS XIMIYHOI CIOJYKH, WOTO 3B’SI30K 31 CTIHKICTIO
cioiyk. Po3paxynku 3miHu eHeprii [160ca B XiIMIYHOMY Mpolieci 3a pi3HUX
temrepatryp. TepmoauHamika (a3zoBux mepeTBopeHb. IlpaBuno ¢a3z ['166ca.
Piusinas  Knaysiyca-Knaneiipona. Po3moain po3dunHEHOT pPEUYOBHMHM MIX JBOMA
pinkumu  ¢azamu. PiBHSHHA ekcTpakiii. [liarpamMu cTaHy pi3HOKOMIIOHEHTHHX
cucreM. [liarpaMu riaBIeHHs JBOKOMIIOHEHTHHX CHCTEM. TepMidHUI aHai3.

Kinetnuyno HeoO0OpOTHI peakiii HyJbOBOT'0, IMEPIIOro, IPyroro Ta TPEThOTO
nopsiakiB. [HTErpanpHi Ta audepeHIiaabHi METOAM BU3HAYCHHS TOPSAKY PEeaKilii.
BrumiB kaTamizaropa Ha KIHeTHYHI TapaMeTpH peakiliid. Tumm xkarajni3y: TOMOTeHHUM,
reTeporeHHnid, epMEeHTaTUBHUN, aBTOKaTami3. MexaHi3Mm mepebiry QpoToxiMidHHX
peakIiiii: mepBuHHI Ta BTOpHHHI TIporecu. OcHOBHI 3akoHHM (ortoximii. loHHa cua
PO3YHMHY Ta YHCla mepeHocy. MolsipHa Ta TUTOMAa €JIEKTPOIPOBITHOCTI PO3UHHIB.
Konnykromerpuune tutpyBanns. [anpBaniunuii enemedt (I'E) Ta enextpomitTudna
koMmipka. @Popma 3ammcy cxemu ['E. Enexrtpomuuii mnorenmian. Judy3idnui
noteHmian. Emekrpoan Ta ix wimacudikamis. [lorenmiomerpuune BuszHaueHHs pH
po3unHiB. [loTeHITiOMeTpUYHE TUTPYBAHHS.

TEMA 10. TexHoJi0risi pOCTMHHUX MOJIMEPiB

10.1. ToxcukoJiorist

bioingukamiss 1 OiotectyBaHHsa. bioTectm Ha 3a0pyaHeHHS aTMOC(hEpPHOIO
noBiTpsA. [IoHATTS TpPO TOKCHMYHICTh, HeOe3meuHi XiMmiuHi pedoBuHM. IlIkigmmBa

peyoBuHa. Kcenobiotuku. HopmyBanHus 3a0pynHenns y noBitpi. [lopsaok po3poOku
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HOPMATHBIB I'PaHUYHO onycTUMUX KoHLeHTpauii. I'/IK makcumansHo pa3zosa 1 ['IK
cepeanboa000Ba. Insax X Bu3HaueHHS. 3B'I30K TOKCHYHOCTI 13 XIMIYHOIO OYJ0BOIO
pedoBuHH. [IpaBuio romonoriyaux psiaiB. Tokcukooriuna kinacudikamis oTpyHHUX
pedyoBuH. IloHsATTS mpo cunpHOAIoUl oTpykHI pedoBuHH (CIOP). IlokasHuku
TOKCUYHOCTI pedoBUH. Koediuientn 3amacy. TokcukokiHeTHka. Pyx oTpyiHHX
pedoBuH B opraHi3mi. Ilonstrs peuentopa. KomOiHOBaHa 1 KOMIUIEKCHA Jiis
3a0pynHioBauiB noBKULIA. [lopir mkianuBoi aii. HopmyBanHst 3a0pynHeHb y BOII
Bojoimul. [lokazuuku mkiaIuBocTi. JIliMiTytounii moka3HUK MmKiUBOCTI. [ligxoau
710 HOPMYBaHHSI BMICTY XIMIYHHUX PEYOBUH Y BOJI BOJOMMMIL prOOTrOCHOIapChKOro
npusHaueHHs. Beranosnenns I'ZIK mikiammBux pedoBuH y IpyHTax. HanzBuuaiine
3a0pynHeHHs atMocdepH, BOAU MOBEPXHEBUX BOJOMUMMUIILL, IPYHTIB.

10.2. YTuaizania ta pekynepauisi Biixoais

OCHOBHI TEpMiHM Ta TOHATTS B Talxy3i MOBOKCHHS 3 TBEPAUMH BiJIXOTaMH.
Knacudikanis mpoMucioBux Biixo/1iB. MexaHiuHiI METOAM MIATOTOBKU Ta MEPEPOOKU
TBEpAUX BiIx0aiB. Meroau knacudikarii ta copryBanHs. [Iporecu 36araueHHs npu
yTHII3a1ii TBepAuX BiAXOAiB. TepMiuHI METOAM MIJATOTOBKU Ta MEPEPOOKH TBEPAUX
BiIX0/1B. BiosoriyHi MeToau MiArOTOBKUA Ta MEpepoOKH TBEpAUX BiAXoiiB. 30ip Ta
CKJIaJyBaHHS TBEPJUX MPOMUCIIOBHX BiIXOJMiB. 30ip Ta TPaHCIOPTYBaHHS TBEPIUX
noOyTOBUX BIIXOMIB. 3aXOpPOHEHHS TBEpAUX TMOOYTOBUX BinxoaiB. I[lomironu
TBEPIAUX TMOOYTOBUX BIAX0MiB. MeTtoau mepepoOku (iabTpaTiB MOJITOHIB TBEPAUX
noOyToBUX BiAXOAIB. TexHoyorii mepepoOKH TBEepAUX MOOYTOBUX BIIXOMIB 3
oTpuMaHHsIM Oiorasy. Ekcruryartamiss Ta peKkyJbTHBAIS IOJITOHIB TBEPAUX
nobyroBux BiaxoaiB. CopTyBaHHS TBEpAMX MOOYTOBUX BIIX0AiB. MapKyBaHHS
NaKyBaJIBHUX MaTepianiB. BUkopucCTaHHS BIIXOMIB SK BTOPHHHHX MaTepiaibHUX
pecypciB. YTumizaris moOyTOBUX BiIXO/IIB.

10.3. TexHoJiorisi Ta 00JIAHAHHSA 3aXUCTY aTMOchepu

bynoBa Ta BnactuBocTi atmocdepu. Ximis Ta ¢izuka atMmochepu. 3miHa
XIMIYHOTO CKJIaay aTMOC(EpHOro MOBITPSA Ta AWHAMIKA KiiMaty 3emii. OCHOBHI
3a0pynHIOI0Yl  pedyoBUHU aTtMmochepHoro moBiTpsa. Jlkepena  3a0pyaHeHHS
atmocdepu. Kucmorui gomti. PyliHyBaHHS 030HOBOTO Iiapy. 3aXOoAu MO 3aXHUCTY
o3oHOc(hepu. OcHOBHI BracTHBOCTI Nuiy. EDEKTHUBHICTH yIIOBIIOBaHHS TBEPIUX
gacTok. OuncTKa Ta3iB B MHI00CATOBUX Kamepax. OYHCTKa ra3iB B ITMKJIOHHHX
anmaparax. OuncTka ras3iB B MHJIOYJOBIIOBauax pisHoro tumy. OuwncTka rasiB B
¢inpTpax pizHOro tumy. OYUCTKA ra3iB B MOKPHX MHJIOYJIOBIIOBadaxX. TeXHOMOTIT
OUUIIICHHS TA30BUX BUKHIIB BiJ] a€p030J1iB. AOCOPOIIiifHI METON OYUIIEHHS Ta30BUX
BHUKHUIIB. AJICOPOIIiiHI Ta XeMOCOPOIIiliHI METOIM OYHUIIICHHS Fa30BUX BUKHIIB.

10.4. TexHoJiorisa Ta 00J1aHAHHSA 3aXUCTY Trigpocdepu

®1BUYHI Ta OPraHOJIENTHYHI TOKa3HUKKW SAKOCTI Boau. Knacudikaris
3a0pyJHEHb BOJIU MO (Pa30BO-AUCIIEPCHOMY CKJIaay. XIMIYHI TMOKa3HUKH SKOCTI
BoAW. BincTooBaHHS  BOAM, BH3HAUEHHS TIAPABIIYHOI KPYMHOCTI  OCanxy
TEXHOJIOT1YHUM aHani3oM. OUIbTpyBaHHS BOAU, MeXaHi3M (pinbTpyBaHHs. OUUIEHHS

BOIH KOaFy.]'IHI_IiCIO. CDHOKYHHHTI/I B IIponeCax OYMINCHHA BOJAM Ta 3HCBOIHCHHA
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ocaiB. Di3uKo-XIMIYHI OCHOBH OYMILEHHS BOIU (uioTanieto. P13MK0-XIMIYHI OCHOBU
OUHUILEHHS BoaM ajcopOiietro. Di3UKO-XIMIYHI OCHOBH 10HOOOMIHHOTO METOIY
ounnieHHs BoAM. Po3paxyHKM KaTIOHOOOMIHHMX Ta aHIOHOOOMIHHUX (UIBTPIB.
@Di13UKO-XIMIYHI OCHOBH €JIEKTPOXIMIYHUX METOAIB oOuMIleHHs Boau. OCHOBHI
MeMOpaHHI MpOLeCH OYHUIINEHHS BOAW. MeToau 3He3apakeHHs BoJu. biojoriuxi
METOIM OYMIIEHHS CTIYHMX BOJ. [IpuHIMO BHOOpY TEXHONOrIYHUX cxeM. Bubip
TEXHOJIOTIYHOI CXEMU MPHU MPOEKTYyBaHHI CTaHI[Il BOJOMIATOTOBKYA YA OYUCTKH BOAM.
BusnayeHHss MOBHOI  NPOAYKTUBHOCTI ~ CTaHWIi  BOAOMIATOTOBKH.  THIoBa
TEXHOJIOTIYHA CXeMa MIATOTOBKM MUTHOI BOAM. TeXHOoJOriyHa cxeMa Ta KOMILIEKC
oOnagHaHHS IS OYMILEHHS KOMYHAJIbHO-MOOYTOBUX BOJ. THIIOBA TEXHOJIOTIYHA
cxema oM SKIICHHsS BOAM. THUIIOBA TEXHOJOT1YHA cXxema 3HecoIeHHs Boau. CucteMu
BOJOKOpUCTYBaHHS. EkcrumyaTaniss  BOJOOOOPOTHHUX Ta 3aMKHYTHX  CHCTEM
BojokopucTyBaHHsa. Cralimizariiiina o0poOka BOAW JUIsl TIIKUBICHHS CHUCTEM
oxoJiomkeHHsl. OCHOBHI MeToau NoM'sikiieHHs: Boau. Ocaau, 10 yTBOPIOIOTHCA MPHU
OYHIIIEHH] BOJIM, OCHOBHI METOJIU iX MEPEepOOKH Ta yTHIi3allii.

10.5. ExoJioriuna 0e3nexka BUPOOHUITB

CtpykTypa Jep>KaBHOI CHCTEMH OXOPOHHM HABKOJHUIIHHOTO TMPHPOJTHOTO
cepenoBuiia. OCHOBHI HaMpsIMKHU 1i AisTbHOCTI. OCHOBHI (DaKTOpH, K1 BILTUBAIOTH
Ha (QopMyBaHHSA KOHIEHTpallli 3a0pyJHEeHb B NpHU3EMHOMY MIapi arMmocdepu.
MakcumanibHa Tpu3eMHa KOHIEHTpaiiss 3abpyaHeHHs. [loHATTS rpaHUYHO
nonyctumoro Bukuay (I'JIB) Ta TumaacoBo-noromxenoro Bukuay (TTIB) mkipmmBux
pedoBuH B atMochepy. HopmyBanus sikocTi Boau. Knacudikariis BogHUX 00'€KTiB.
[lonsaTTss Ta Bu3HAueHHA TpaHuyHo jgomyctumoro ckuay (I'ZIC) ta TumyacoBo
noromkenoro ckuny (TIIC) mkignuBux pedoBuH y Bojxoimu. OCHOBHI eTanu
BcranoBieHHss [JIC.  ExoHoMiuHuW  MexaHI3M  3a0e3leueHHs  OXOPOHU
HABKOJIUIITHKOTO cepepopuina. CrioxxuBanHs Boau. Knacudikaiis criokuBadiB BOJIH.
[IpoMucioBe BOAOINOCTa4YaHHs, BIUIMB Ha BOJHI 00’e¢kTH. CHOXXWMBaHHSI BOJU
CITBCBKUM TOCIIOZApCTBOM, MOro BIUIMB Ha Tiapochepy. BomozabesneueHHs
HAceJICHHs, BIUIMB Ha BojokMu. I[lpuHnmmm Ta KoHueniii Oe3BiAXOAHOI Ta
MaJIOBiIX0HOT TexHoorii. CTpaTeris 0TI YMCTOr0 BUPOOHHMIITBA.

10.6. XimMist BUCOKOMOJIEKY ISIPHUX IOJIiMepiB

BynoBa 1 B1acTHBOCTI BUCOKOMOJIEKYJISIPHUX CTONYK. [lomiMepHO-TOMOMOT19HI
psagu. Crymiae moiiMepusamii 1 monekynspHa Bara. llomigucnepcuicTs. bymona
MOJICEKYJT BHUCOKOMOJICKYJSIpHUX cronyk. JIiHifHI, po3ramykeHi 1 MpOCTOpPOBi
momiMepu. AMopdHa 1 KpucrtajgigHa oOmacTi B memrososi. CrocoOu OoTpuMaHHS
BHCOKOMOJICKYJIIpHHX cronyk. [lomiMepm3artis 1 mosikoHAeHcalis. JlaHirorosa
nmomiMepu3aris 1 11 MexaHi3m. Cryningata mnomiMmepusamis. ComomiMepusartis.
ITomikonaeHcamis. MexaHi3M moJlikoHAeHcalii. BB (yHKITIOHATBHUX BHXIJTHHX
MOHOMEPIB Ha XapaKTep OTPUMAHUX MPOIYKTIB

XapakTepuCTHKa OCHOBHHUX BHJIIB POCIWHHOI CHPOBHUHHU JJii BUPOOHHUIITBA
HamiBpaOpukatiB. BinMiHHI OCOOJIMBOCTI iX XIMIYHOIO CKJIajJy Ta aHATOMIYHOI
Oynosu. OCHOBHI BHAM BOJOKHUCTUX HamiBpaOpukaTiB. Ix knacudikauis 3a
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coco0OM O/iepXaHHS, BUXOAOM 13 CUPOBHHHM 1 CTyneHeM mnpoBaproBaHHs. OOnacTi
sactocyBanHs. Llemonosa. Il BmicT B pocnuHili cupoBuHi, Ximiuda OymoBa Ta
ocHOBHi BactuBocTi. Jlirain. Moro BMicT B pociuHHiil cHpoBHHi, XiMiuHa GymoBa Ta
OCHOBHI BJacTUBOCTI. (OCHOBHI HpolecH, sKI TNepediraloTb 3 JICHIHOM Ta
BYIJIEBOJAMU TIpHU CyJb(iTHOMY BapiHHI. Oco0JMBOCTI BUPOOHMIITBA LEIIONO03M 13
OJIHOPIYHUX POCIIUH MOPIBHSHO 3 IEPEBUHOIO.

10.7. TexHo.s10rist BOJIOKHHUCTHX HaNiB(aOpUKaTIB

BupoOHUIITBO XIMIKO-TEpMOMEXaHIYHOI Macu (OCHOBHI e€Tamu, o0O0JacTi
BUKOpHUCTaHHs). OcoOnMBOCTI BUPOOHHUIITBA JAEPEBHOI Macu IMiJ TUCKOM. Bunu
JEPEeBHOI MacH, iX BIJIMIHHI OCOOJMMBOCTI Ta 00jacTi iX 3acTtocyBaHHS. Buau
JepeBHOi (MEXaHiYHOI) MacH Ta iX NpHU3HAYCHHS. UWHHUKH, IO BIUIUBAIOTH Ha
npoiiec nediopyBanns nepeBHoi Macu. OcobnuBocti XTMM/XMM 3 xBo#HOT 1
JTUCTSHOI JepeBUHU. BupoOHuuTBo nediOpepHoi aepeBHOi macu. BupoOHUIITBO
TEPMOMEXaHIYHOI Macu (OCHOBHI eTamnu, o0iacTi BUKOpHUCTaHHs). OOKopyBaHHS
nepeBuHu. Meta 1 cocoOu oOkopyBaHHs. MexaHism juisi oOkopyBaHHsA. OCHOBHI
NOKa3HUKHU SKOCTI JepeBHOI Macu, gk HamiBdabpukaty IIIB. CopryBanHa Ta
OYHUIICHHS JepeBHOI MacHu. [IpuHIMI poOOTH OCHOBHOTO 00JIagHAHHA. JIaTEHTHICTH
ta il ycyHeHHsa. JlepeBHa Maca, sk HamiBdaOpukaT. BUpOOHHIITBO BOJIOKHHCTHX
HaniB(paOpuKaTiB BUCOKOTO BUXO.Y.

Kpyroo6ir nyry Tta cipku mpu cyibdaTHOMY CIoco01 BapiHHS IIETIOJIO3U.
CnocoOu TpOSICHEHHsI IIOJIOKIB MIC/IS KayCTU3allii Ta OCHOBHI UWHHHKH, IO
BIUTMBaIOTh Ha Iieil mporec. TexHosnoriyna cxema CPK Ta ocHOBHI mporecH, 110
nepebiraloTh NP CHadIOBaHHI IIOJOKIB. PereHepariis BamHa 31 nuiamy Iicis
KayCTH3allii 3€JIEHOTO IOJIOKY. 3arajibHa cXema BHUPOOHMIITBA  IETIOJIO03U
cynbdiTHUM crnocoboMm. Kiacudikariis crmoco6iB ojaep)KaHHsS IEIIONO03U Ta iX
KOpOTKa XapaktepucTuka. TexHika cynb(iTHOro BapiHHsA. OCHOBHI TEXHOJIOTIYHI
YUHHUKY, SKI BIUTMBAIOTh Ha Tpoliec. XapakTEpPUCTHKA CKIaay BiAMpalbOBaHUX
CyJlb(ITHUX MIOJIOKIB Ta cXeMma iX MIATOTOBKH MJig O10XIMIYHOTO TEpepOoOICHHS.
CydvacHi BapiaHTH CyJIb(ITHOTO BapiHHS, SKI BUKOPHUCTOBYIOTHCS, XapaKTEPHUCTHKA
CKJIaJy pO3YMHIB, OCHOBHI MapaMeTpy BapiHHA Ta 0O0OJacTi BUKOPUCTAHHS
onepkanoro HamiBabpukaty. OnepxaHHs 13 BIANPAIbOBAHUX CYIb(GITHUX MIOJIOKIB
€THJIOBOTO CIHUPTY Ta OIIKOBUX KOPMOBHUX JpikmKiB. CrocoOM BUIIOPOKHEHHS
BapWILHUX KOTIIB Iic/s CyIb(piTHOTO Ta Cynb(aTHOTO BApiHHA. IX BIUIMB Ha AKIiCTH
BOJIOKHA Ta TEXHIKO-€KOHOMIYHI TIOKa3HUKH Tporecy. MOKpe OuuIIeHHS Ta
OXOJIOJDKEHHSI Ta3iB TicisA cramtoBaHHS Cipkd. CIocoOM TPOMHMBAHHS IIETOIO03H.
OCHOBHI YMHHUWKH, $KI BIUTMBAIOTh Ha TMIPOIEC Ta OCHOBHI TMOKAa3HWKH, IO
XapaKTepu3yITh NMPOMUBAHHSI. BUKOpPUCTaHHS MOOIYHMX MPOIYKTIB CYIh(ATHOTO
BapiHHS IIENIOJIO3U. 3araJibHa TEXHOJIOTIYHA CXeMa BUPOOHUWIITBA IIEIIOJIO3U
cynbatHuM crmocodoM. llemronmoza Ta 1i ocHOBHI BmacTuBOCTI. IlepeBarm Ta
HEJIOJIKU CYJIb(GITHOTO Ta CyJb(paTHOrO COCO0IB oaepkaHHs 1enrono3u. O6macTi ix
3actocyBaHHsl. TexHika cyibdaTHOro BapiHHA. OCHOBHI TEXHOJIOTIYHI UYUHHUKH
nporiecy. IligroroBka BiAMpanbOBaHUX CYJb(aTHUX MIOJOKIB /0 BUIApIOBAHHS Ta
3arajbHa CXeMa BUIIAPHOI YCTAaHOBKHU. 3arajibHa XapaKTePUCTHUKA CKIIaAy 3€JICHOTO Ta
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Ou10r0 MO0NOKY cyib(haTHOro crnocoly BapiHHA. Cxema oJepkaHHS BapUIBHOIO
po3uuny s cyiabharHoro BapiHHsA. OCHOBHI MPOLIECH, SIKI IEPeOIraloTh 3 JITHIHOM
Ta BYIJIEBOJaMU MpH CyibhaTHOMY BapiHHI 1eTt07103U. OCHOBHI BIACTUBOCTI XJIOPY 1
HOro Crosyk, sk BUOUTIOIOYMX peareHTiB. Teopis Mpolecy CYIIIHHS IEJI0JIO03H.
Cnocobu cyurinHs. BruiiB yMOB CylIiHHS Ha SIKICTh LIE€T0J034. BapinHs 1entonosu 3
MOMNepeHIM TiApoai30M. BUKOpUCTaHHS T1ApOoi3aTy.

10.8. TexHousorist manepy, KApTOHY Ta MaKyJIaTypH

CryniHp OpoKJICIOBaHHS ManepoBoi Macu. Teopis MpOKIEIOBaHHs. 3arajibHa
TEXHOJIOTIYHA CXE€Ma BHpPOOHMIITBA mamnepy Ta kKapToHy. Po3memtoBanns. CyuacHi
MOIVISAM HA HPOLEC iX PO3MENIOBAHHS [PU NPUTOTYBaHHI maneposoi macu. Tumu
JIUCKOBMX MIIMHIB. IX BiZIMIHHOCTI Bij iHIIMX PO3MeETIOBAaNIBHUX amapaTiB. OCHOBHI
TEXHOJIOTIYHI XapaKTEPUCTHKW JHUCKOBHX MIIMHIB (Ta IHIIMX pPO3METIOBAIBHHUX
anapatiB). OUHWIIEHHS ManepoBOi MacH Ha BY3JIOYJOBIIOBaYax 3 OJHUM 1 JBOMa
cutamu. [IpuroryBaHHs mamepoBoi MacH i3 Makynarypu. BIuiMB HamoOBHIOBaYiB Ha
OCHOBHI BjacTUBOCTI marepy. Cyd4acHI YMHHUKH, $Ki BIUIMBaIOTh Ha IIPOIEC
NpOKJICIOBaHHA. BiIMIHHOCTI MPOIIECiB MPUTOTYBAaHHS TAaNIEPOBOi MAaCH, MPU3HAYCHOT
I BAPOOHMIITBA Ta3€THOTO, MUCAIBHOTO JIpYKapchKoro namnepy. OCHOBHI YNHHUKH,
K1 BIUTMBAIOTH Ha MPOIEC PO3MENIOBaHHS BoJoKHa. CydacHUH CTaH Ta MEPCIEKTUBU
PO3BHUTKY IICJIOJIO3HO-TIAIIEPOBOTO BUPOOHUIITBA B YKpaiHi. [lpuHiun poGoTu
OCHOBHOT'O OOJaJHaHHS JUIsl BUJIYYEHHS 13 Macu Pi3HOTO POJIy BKJIIOYEHb, a TaKOXK
s aeaepartii. Ponb CipuaHOKHMCIIOrO aIOMIHIIO Ta I1HIIUX HOTO CHOJIYK TpH
IPOKJICIOBaHHI TManepy. Y TpUMYyBaHHSI HAMlOBHIOBAYiB B IANepoOBiil Maci Ta OCHOBHI
YUHHUKY, 10 BIUIMBAIOTh Ha Ied mpoliec. TUMH pO3METIOBAIBLHUX amapariB Ta iX
BIUIMB HAa TIPOIEC PO3MEIIOBAHHS BOJIOKHA. 3arajbHi BUMOTH JO0 HAMOBHIOBAYiB
nanepoBOi MacH, iX KOPOTKa XapakTepHUCcTHKa. BB mporecy po3MentoBaHHS Ha
OCHOBHI BJIACTMBOCTI Tarepy. Po3myckaHHS BOJOKHHCTHX HamiBpaOpHUKaTiB y
rigpopo3OuBauax pizHoro Tumy. OCHOBHI YMHHUKH, [0 BIUIMBAIOTH HA IPOILIEC
PO3MENIOBaHHS BOJIOKHA. 3arajibHa TEXHOJIOTIYHA CXeMa BUPOOHMIITBA Marepy Ta
kapToHy. HamoBHIOBaui Ta iX BIUIMB Ha OCHOBHI BJIACTHBOCTI mamnepy. 3a0apBieHHs 1
nindapooByBanns nanepy. OcobnuBocti (hapOyBaHHS MPH 3aCTOCYBaHHI OapBHUKIB
PI3HUX TPYTI.
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noaitexHika", 2004.-236¢.
Komenr M.JI. TeopernuHi OCHOBH  €NEKTPOXIMIYHOI  EHEPTETUKH.-
Huinponerposewk: Y IXTY, 2002.-430c.
H. Caxunenko M.JI., Benp M.B., fApomok T.I1. OcHOBH Teopii Kopo3ii Ta 3aXUCTy
metaniB.-XapkiB: HTY'XIII, 2005.- 238c.

Jliteparypa no Temu 5

BupoOHUIITBO XIMIYHUX TPOAYKTIB E€JIEKTPOJI30M: OCHOBHE OOJIaTHAHHS Ta
NPUKIaIA PO3paxyHKiB : HaBd. moci6./ B.®d.Ilanacenko, JI.A. Smok, O.B.
Jlintouera, 1.C. ITorpe6osa, O.B.Kocorin. — K.: HTYVY «KIII», 2012. -156 c.
lanbBaHIYHI MOKPUTTS y BUPOOHUITBI JAPYKOBAaHUX IUIaT: HaB4Y. Mo0cCiO0./
O.B.JlinoueBa, JILA. Amok, 10.®.Dateen, T.I. Motpontok, O.[.byker. — Kwuis.
KIII. im. Iropst Cikopcbkoro, 2017 -146¢.
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34 Kyntiit  O.l. TanbBanHoTexnika. — JIbBiB BupaBHunrBo HarioHanbHOTO

yHiBepcuTeTy «JIbBiBChKa MoJiTexHiKa», 2004. — 236 c.

35. Caxnenko M./, Benp M.B., SApomoxk T.II. OcHoBu Teopii KOpo3ii Ta 3aXHUCTy
MetaniB: HaBu. nmociOnuk.- Xapkis: HTY ,,XTII", 2004, 240 c.

Jlitepatypa no Temu 6

48. Menbauk JI.I. Ximig 1 ¢i3uka nomimepiB: HaBuyanbuuil nmociOHuk. Enextponue
Buaanas. — Kuis: HTVYY 7KIII”. 2016. — 161 c.

49. TexHonoris BUPOOHHUIITBA Ta NEPEPOOKH TMOJIMEPIB MEIUKO-01070TTHYHOTO
npu3zHaueHHs : HaBd. noci6. / B. JI. ABpamenko, JI. Il. Iligropua, I'. M.
Yepkammna, O. B. bausniok. — XapkiB: BugaBHUUTBO Ta JpyKapHsA
«Texnonoriunuii Lentp», 2018. - 356 c.

50. OCHOBHM TEXHOJIOTIYHOTO MPOEKTYBAaHHS BUPOOHUUTB: MeTOoAMYHI BKa31BKH 10
CaMOCTIHHOI pOOOTH CTYJEHTIB JUIsl CTYyACHTIB creriadbHocTi 161 «XimivuHi
TexHoJorii Ta imkenepis» / Yki.: JL.I. Menbnuk, A.Jl. Ileryxos, JI.A. Hynuenko,
O.M. HInupyk — K.: HTYY «KIII im. Iropst Cikopcekoroy, 2017. — 51 c.

51. TeopeTu4Hi OCHOBM Ta TEXHOJOTIS BUPOOHMIITBA TOJIMEPHUX KOMIO3UIIHHUX
marepianiB : HaBd. noci6. / E. O. Cnopsrin, K. €. Bapnan. — /1. : Bug-so JIHY,
2012. - 188 c.

52. Cyb6epnax O.B. TexHonoris mnepepoOKH TMOJTIMEPHUX Ta KOMITO3HUIIIHHUX
marepianiB. Iligpyunuk / O.B. CyO6epnsk, II.I. bamranauk — JIbBiB:
Bunasnunrso «Pactp-7», 2007. — 376 c.

53. Cyb6epnsak O.B., bamrannik I1.I Texnonoris ¢opmyBaHHsS BHPOOiB 3 TUIacTMac. —
K.: 1996. 108

Jlitepatypa no Temnu 7

54. Cy066ota, I. C. Ximiuna TexHomoria kepamiku [Enektponuuii pecypc]
HiIPYYHUK U CTy. criemianbHocTi 161 Ximiuni TexHouorii ta imkenepis / 1. C.
Cy66o0rta, JI. M. CnacsonoBa, B. FO. Tob6inko ; KIII im. Irops Cikopcbkoro. —
Enextponni TtexcroBi mani (1 dain: 2.32 Mob6aiit). — Kuis : KIII iM. Irops
Cikopcekoro, 2022. — 178 c.

55. IHHOBaIiiHI TEXHOJIOTII Yy BHUPOOHMIITBI CHEIaTPHOTO Ta MOOYTOBOTO CKJa
[EnexTponHuii pecypc| : MAPYyYHUK s CTyA. cremianbHOCTI 161 «XimiuHi
TEXHOJIOT1i Ta I1HKEHepis», cremama3amnii «XiMidHI TEXHOJOTil HEOopraHiYHHX
kepamiuyHux matepiamiBy / M. M. Ilnemsannikos, A. I1. Suenxo, I. B. [Tumunenxo,
b. 10. Kopninosuu; KIII im. Irops Cikopcekoro. — Enextponni Tekcrosi mani (1
daiin: 5,94 Moaiit). — Kuis : KIII im. Iropst Cikopcrkoro, 2018. — 298 c.

56. Hawnoximis Ta wanotexHosorii: miapyunuk / [. O. Casuenko. — K.: BIIL]
"KuiBcbkuii yHiBepcutet", 2019. — 447 c.

57. IlnemsinnikoB M.M. ®i3uyHa XiMmis TYTOIJIABKUX HEMETaJEBUX 1 CHIIIKATHUX

MarepianiB: MiApyd. JJs 3400yBayiB CTyneHs OakanaBpa cnen. 161 «XimiuHi

TEXHOJIOT1i Ta 1HXKEHepis» cremiamizamii «XIMI4HI TEXHOJIOTi HeOopraHIYHHX
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kepamiyHux matepianiBy/ M.M. [Inemsannikos, H.B. XKnantok. — Kuis: KIII im. Irops
Cikopcbkoro, Bua-so «Ilomitexnika», 2002. — 152 c.

58. IBanuenko JI.A. Octeonatut kepamiunuil. — TOB «®ipma» ECE». — KuiB. —
2014.-132c.

59. CasBoBa O. B. CtpykTypa Ta BIaCTUBOCTI KepaMidYHUX MaTepialiB : KOHCIEKT
JEeKUIA a1 cTyAeHTiB 1 Kypcy HeHHO1 (opMH HaBYaHHS IPYroro (MaricTepchbKoro)
PIBHsI BUIIIOT OCBITH 3a creriaibHicTIO 161 — XimiuHi TexHousorii Ta iHxenepis / O.
B. CaBBoBa; XapkiB. Hail. yH-T MicbK. rocm-Ba iM. O. M. bekeroBa. — XapkiB :
XHYMI im. O. M. Bekerona, 2020. — 110 c.

60. Kopuinosuu b.1IO., Auapiescbka O.P., [InemsanikoB M.M., CnacbonoBa JI.M.

®di3uyHa XiMisi KPEMHE3HMY 1 HaHOAMCHEPCHUX cuilikaTiB / HaBuanbHui OCIOHUK —
K.: Ocsita Ykpainu. - 2013, 178 c.

Jlitepatrypa no Temnu 8

61.ITamenxo O.0., Cep6in B.II., Ctapuescbka O.0. B’sxyui matepianu. — K.: Buia
mkoJja, 1995.- 437c.

62. JI. 1. JIpopkin. ByniBenbHi B'sokyui maTepiamu. — Pisne: HYBI'TI, 2019 — 622 c.

63. B’soxyui matepianu: Iiapyunux / P. ®. Pynosa, JI. 1. JBopkin, O. JI. J[BopkiH,
FO. JI. HocoBehkuii — K. : OcnoBa, 2012. — 448 ¢

64. byniBenbHe wMmatepianiozHaBcTBo : [liapyunuk. / [II. B. Kpuenko, K. K.
[TymkaproBa, B. b. bapanoscekuii Ta iH.]; 3a pen. I1. B. Kpusenka. — K. : TOB
VBIIK «ExcO0», 2004. — 704 c.

65. Pynosa P.®., Ileiiniu JI.O., I'enerepa O.I', I'onm B.I. OcHoBM BupOOHHUIITBA
CTIHOBHX Ta 037100roBanbHuX MaTepianiB: [linpyunuk. — K.: KHYBA, 2001. — c.
112-160.

66. TexHonorisa cuiikariB: Hasu. mocionuk // boposenp 3.1., Xemnmmacekuit T.b.,
ITona M.T"., SIkumeuko S.b. - Cepis «/{ucranmiitne HaBuaHHs». - No 42 - JIbBiB:
Bupasuunreo HarioHanmsHOTo yHiBepcuteTy «JIbBiBChbKa mosiTexHikay, 2007. -
128 c.

67. MeroauuHi BKa3iBKM JO BHUBUYCHHS JUCIUIUTIHK “OCHOBHM  TEXHOJIOTI1
TYTOTUTAaBKUX HEMeTaliyHuX 1 crwiikaTHux matepianiB”. — K.: I[Tomirexnika, 2003.
-24 c.

68. I'yup B.C., €prymenko O.B. OcHoBu OyniBHHUITBA B Tanmy3i: KoHCIEKT JeKIii
st cryn. Hampsmy 6.051401 «biotexHomorisi» neH. Ta 3a04. gopm HaBy. - K:
HVYXT, 2011,-110 c.

Jliteparypa no Temu 9

69. Texnounoriss mapPyMepHO-KOCMETUIHUX MPOMYKTIB: HABYAIBHHUI MOCIOHUK ISt
CTYJICHTIB BUIIMX HaBuajdbHuX 3akianiB / JI.B. Ilemyk, JI.I. basika, I.M. Jlemi-
1oB ; MiHicTepcTBO OCBITH 1 Hayku Ykpainu, HanioHanbHU yHIBEpCUTET Xap-
4oBUX TexHoJoTiH. - KuiB : [lentp yuboBoi mitepatypu, 2021. - 371 c.
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70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

XapuoBa ximisi: HaBuainbHuM nocioHuk /S.I1. Cxkopoboratuii, A.B. I'y3iii, O.M.
3aBepyxa. — JIbBiB: Bunasauurso "Hosuii CiT-2000", 2021. -513 c.

10.0. Jlactyxin XapuoBi no6aBku. E-xoau. bynosa. Onepxanus. BiactubocTi.
Hapuanbnauit nocionuk. — JIeBiB: Llentp €ponu, 2009. — 836 c.

Toxcukonoriss npoaykrtiB xapuyBaHHd :migpyuHuk /C.A. Boponos, O.b. Cre-
nuiuH, F0.B. Tlanuenko, A.M. Koryt ; 3a penakuiero C.A. BopoHnona ; MiHic-
TEPCTBO OCBITH 1 Hayku Ykpainu, HamionaneHuii yniBepcutet "JIbBiBCbKa MOJI1-
texHika". Jlpyre Bunanss, nonoBHeHne. — JIbBiB: BunaBHuTBO JIbBIBCHKOT MOJII-
texHiku, 2020. — 567 c.

TokcukonoriyHa Ximist :MiAPYYHUK JUIsl CTYACHTIB MEIUYHUX ((hapMalieBTUYHHUX )
3aknazaiB Buioi oceity /I.B. HixkenkoBchka, O.B. Benpunnceka, M.M. Kyuep.
Tpete Bunanuda. —KuiB :BCB "Meaununa", 2020. — 371 c.

Texnonorii BAP Ta xap4oBux npojykTiB: HaBYaibHUI nociOHuK /B.M. I'ynses,
[.M. Kopnienko, O.}FO. ®iniMoneHnko; MiHICTEpCTBO OCBITH 1 HayKd YKpaiHW,
JuinpoBcbkuid nepxkaBHuil TexHiunui yHiBepcuteT (AATY). — Kam'sacbke:
JATY, 2018. — 276 c.

Hanomarepianu B Ximii Ta (apmariii: HaBYaIbHO-METOAUYHUN TOCIOHUK IS
cTyneHTiB 3akiaaiB Buioi ocBity /JLJI. [Munumuyk, B.M. biausniok. — XepcoH:
Onni-ITnroc, 2020. — 167 c.

[HHOBAIIIMHI TpoIecH y XIMIYHHUX TEXHOJIOTISAX: HaBYaIbHUN mocioHuk /3.0.
3nak, A.b. I'enemn ; MinicTepcTBO OCBITH 1 Hayku Ykpainu, HarionanpHuit yHi-
BepcuteT "JIbBiBchbka monmiTexHika". —JIbBiB :BugaBHUIITBO JIBBIBCHKOI MOJITEX-
Hik1,2019. — yactunu : Yactuna 1. — 2019. — 204 c.

Komoigna ximis: Teopis 1 3amaul : HaB4YanpbHUN mocioHuk / JI.b. I[BeTkoBa. -
JIpBiB : Bumasaunrso "Hosuit CBiT-2000", 2021. - 285 c.

Komoigna ximis : miapydrauk / M.O. Muennos-IleTpocsH [Ta iH.] ; 32 pemaxiiiero
M.O. MuennoBa-Ilerpocsina ; MiHICTEPCTBO OCBITH 1 HayKH, MOJIOJII Ta CIIOPTY
VYkpainu, XapkiBcbkuil HarlioHanbHui yHiBepcuTeT iMeHi B. H. Kapasina. — Xa-
pkiB : XHY im. B. H. Kapaszina, 2012. — 500 c.

®izuyna xiMig. XiMiuyHa TepmoanHamika [Enextponnuii pecypc] : HaBd. mociO.
U1 cTyA. cnenianbHocTi 161 «Ximiuai TexHouorii Ta imkerepis» / KIII im. Irops
Cikopcekoro ; yknan.: T. A. Kamenceka, I'. A. Pynauneka, M. €. [loHomapsoB. —
Kuis : KIII M. [rops CikopchKoro, 2021. — 257
c. https://ela.kpi.ua/handle/123456789/48492

®dizpyHa XiMis : HaBYaIbHUM mociOHuk / B.A. Bomommnenp, O.B. PemetHsx ;
MinicTepcTBO OCBiTH 1 Hayku YKpainu, Hamionansauii yHiBepcurteT "JIbBiBCbKa
noiitexHika". — JIbBiB : BugaBuuiirBo JIbBiBCbKOI mmomiTexHiku, 2018. — 175 c.

Jliteparypa 1o Temu 10

IBanenko O.I., HocauwoBa 1O.B. IlpomucioBa exosoris: miapydHuk. — Kuis:
Bunapauuuii n1im «Konmop», 2017. — 294 c.
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

l'omens M. Jl., la6mii T. O., PagoBenuuk S.B. ®Pi3uko-XiMi4HI OCHOBH
MPOLIECIB OYMUIEHHSI BOAW: mipydyHuK. — KuiB: BunaBuuunii nim «Konkopa»,
2019.-256 c.

Pagosenuuk S1.B., I'omens M.JI. @Pi3uK0-XIMIYHI METOAU AOOYHUIICHHS BOIU:
niapyusuk. — Kuis: BugaBuuumii nim «Konmgop», 2016. — 264 c.

Panosenunxk B.M., Tomens M.J. Tsepmi Bigxomau: 306ip, mnepepooOKa,
ckianyBanHs: Hau. nmociOnuk. — Kuis: BugaBuuuuii gim «Konmopy, 2010. - 550
C.

I'omens M., Kpucenko T.B., Omenbuyk FO.A. Meroau Tta TexHOJOTIT
OYMIIICHHS CTIYHMX BOJ: HaB4YajdbHMM mnociOHMK. — Cesacrtomnoyis: CHYVYSIEIII,
2010. — 244 c.

Iomens M. ., a6niit T.O., I'nymko O.B., Kamaes B.C. Exosnoriuna 6e3neka:
nigpyunuk. — K..: TOB «Iudoapyx», 2010. — 246 c.
bap6am B.A., [elikyn .M. Ximis pocaunHHux noximepiB. HaBu. mociOHuk. 2-re
BUJIaHHS, Iepepo0I1. 1 JonosH. - Kuis: Kapasena, 2018. — 440 c.

Uepronkina P.I., TpemOyc I[.B., Jleiikyn [.M. TexHomoriss BHUpOOHHUIITBA
cynb(aTHOT TETIOJI03U: MIAPYYHUK I CTyHd. cremiaibHocTi 161 «XimiuHi
TEXHOJOT1i Ta I1HXXEHepis», OCBITHbO-TIpodeciitHoi mporpamu «IIpomuciona
ekojorist Ta pecypcoedextuBHi uncti TtexHosoriiy. — KuiB : KIII im. Irops
Cikopcwkoro, 2022. — 274 c.

TexHosoris HeIepeBHUX BOJOKHUCTHX HamiBpadbpukari. [liapydHuk mist cTy.
crienianibHOCTI 161 «XiMigHI TEXHOJIOTIi Ta 1HXKEHEepis», OCBITHhO-TpodeciitHoi
nporpamu «lIpomucioBa ekosioris Ta pecypcoedeKTHBHI YHUCTI TEXHOJOTID». /
UYepromnkina P.I., TpemOyc 1.B., Jleiikyn .M., bap6am B.A. — Kuis: KIII im.
Irops Cikopcwkoro, 2021. — 229 c.

Anrtonenko JLIL., MHetixkyn I[.M., TpemOyc [.B. Texnomoris BuUpOOHHUIITBA
MexaHIyHoi Macu. HaBuanpuuii mocionuk. — Kuis. HTYY «KIIl», 2015. — 534 c.

[IpecyBaHHS mMamepoBOro TMOJIOTHA: HaBY. MOCiO. Ui CTYI. CHEHiaJIbHOCTI
«XiMiyHa TEXHOJIOTiA Ta 1HXKEHepis», cremiamzaiii «XiMigdHI TeXHOJIOT1l
nepepoOKH JIEPeBUHU Ta POCIWHHOI cupoBuHN» / O.M. MoBuaniok, M./I.
I'omens. — Kuis: KIII im. Irops Cikopebkoro, 2018. — 137 c.

[TpumakoB C.I1. TexHomoris nanepy i KapTOHY: HaBY. MOCIOHUK [Tl CTYy/I. BUIIL.
HaBY. 3aKJI. ApyTe BUI., nepepodi]. Kuis: EMKO, 2008. — 425 c.
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IV. PEUTUHI'OBA CUCTEMA OL[IHIOBAHHA BCTYITHOI'O
BUITPOBYBAHHA

1. ITouaTkoBUI1 peUTHHT abITypi€eHTA 32 €K3aMEH PO3PaXOBYETHCS BUXOASUH 13
100-6anpHo1 mkanu. [Ipyu BU3HAaUEHHI 3arajibHOrO0 PEUTHHIY BCTYIHHKA MOYATKOBUHN
pEeUTHUHr 3a ek3aMeH mnepepaxoByeTbes y 200-0anbHy IIKay 3a BiJIMNOBIAHOIO
tabuiero (1m.4) .

2. Ha ex3ameni aOiTypi€eHTH TOTYIOThCS JO YCHOI BIJNOBIAI Ha 3aBIaHHS
ex3ameHaniiHoro Outery. KoxHe 3aBIaHHA KOMIUIEKCHOTO (axOBOrO0 BCTYITHOTO
BUIMIPOOYBaHHSA MICTUTh BICIM TECTOBHUX 3alUTaHb 1 JBa TEOPETUYHUX MUTAHHS
exk3aMeHaliiHoro Oinety omiHowThes y 10 OamiB. Ex3amenaniiiHa oOliHKa
CKJIQZa€ThCsl 3 CyMH OajiB 3a KOXKHY 3agady Ounery. OT)ke MaKCUMalbHO KOXHUUN
BCTymHUK Moxke HaOpatu 100 OamiB. Ilpum mnepeBipiii 3aBIaHb 3aCTOCOBYIOTHCS
KpUTEPIi OLIHIOBAHHS, IPU PO3POOII SIKUX OEpeThcs 3a OCHOBY MOBHOTA, JIOTIYHICTh
Ta MPAaBWJIbHICTH BUPIIICHHS 3aa4i OLIeTy.

Kpurepii oniHIOBaHHS 3aBJaHb €K3aMEHAIIHOTO O11eTy Ta KUTBKICTh OaliB.

° MOBHA BIJIMOBiIb 3 MOsicHeHHsMU (He MmeHIe 90% moTpiOHOI iH-
dopwmartii), He MICTUTH 3aiiBoi iH(DopMarii — 10 6anis;

o TIOBHA BiJNIOBi/Ib 3 HEMPHHIIMIIOBUMHU HETOYHOCTSIMH (HE MEHIIE
80% motpiOHOT iHPOpMallii), He MICTUTH 3aiiBOT iHGOpMaIlii — 9 Ganis;

o NPUHITMTIOBO TIPAaBHJIbHA BiJTIOBIb 3 HEMPUHIIMIIOBUMH HETOYHO-
ctsamu (He menie 70% notpioHoi iHpopMalii) € 3aiiBa iHpopMarllis — § Oalis,;

) MOBHA BIATOBIIL 3 HETOYHOCTIMU (He MeHIine 60% moTpiOHOI 1H-
dbopwmartii) — 7 Garis;

) HEIOBHA BIJMIOB1/Ib, B SIKIM BIJCYTHI NMPUHIIMIIOBI HETOYHOCTI (HE
mentie 50% notpi6Hoi iHpopMallii), ajne € MOMUIKU — 6 OaiB;

o HEMOBHA BIJMOBIJL 3 TPYOMMH MOMIJIKaMu Ta (a00) MPUHIUIIO-
BUMHU HeTOYHOCTsIMU (MeHTe 50% noTpidHoi iHdopmartii) — 5...1 6a;

) BIJIITOB11b BiacyTHS — () OaumiB.

3. Cyma OamiB 3a BiANOBIAI Ha ek3aMeHi iepeBoauThCs 10 200- 6ambHOT MIKaIH
3T1AHO 3 TabJIUIEIO:
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TaOmus Biamosiroctt ook PCO (60...100 Ganis)

owtrxam 200-Oamerof mkam (100...200 Oanis)

WKana

WKana

[Kana

lKana

WKana

WKana

WKand

lKana

PCO | 100..200 | | PCO | 100..200 | | PCO |100...200 | | PCO |100...200
60 | 100 [ 70 | 140 || 80 | 160 || 90 | 180
6f | 106 | A | 142 || 81| 162 | 9 | 182
62 10 || 72 | 144 |8 | 164 | R | 184
63 110 | 73 146 || 83 | 166 | % | 186
64 | 120 || 74 | 148 || 84 | 168 || 94 | 188
60 | 120 || 76 | 150 || 8 | 170 || 9% | 190
66 126 | 76 192 |86 | 172 | 9% | 192
o/ 131 | 77 154 |87 149 | 1%
66 | 134 | 78 | 156 || 88 | 176 || 9B | 19
69 | 137 || 79 | 158 || 89 | 178 || 99 | 198
100 | 200

36



V. IIPUKJIAQ EK3AMEHAHIﬁHOFO BLJIETY
®opma Ne H-5.05

HauionaabHUil TEXHIYHUI YHIBEPpCHUTET YKpPaiHU
«KuiBcbKuil moJiiTexHivyHui iIHcTUTYT iMeHi Iropsa Cikopcbkoro»

(ToBHE HailMEeHYBaHHS BHIIIOI'0 HABYAJIBHOTO 3aKJIa1y)

OcBIiTHIH CTYIIIHB 0okmop ¢hinocoghii

CrenianbHicTh 161 Ximiuni mexnon102ii ma inycenepis
(Ha3Ba)

HaBuanpHa qucniuriina Bemynnuii icnum

EK3AMEHALIMHUM BIJIET Ne 1

1 | Oynkmii  KatamizaTopiB B XIMIYHIN | A. 30UIBIIYIOThH MIBUAKICT XIMIYHOT peaKIIii,
TEXHOJIOT'1] 301IBIIYIOTh CEJIEKTUBHICTh XIMIYHOI peaKiii,
3MEHILYIOTh TEMIIEpaTypy B3aEMOJII;

B. 3cyBaoTh XiMI4HY piBHOBAary 3aBx]u y 01K
L1TbOBUX IPOIYKTIB

B. € eexTHBHOIO 3aMIHOIO MIEPEMIIITYBAHHIO
I'. 301TBITYFOTh IBUAKICTD TUTHKH Ta30BUX
peaKIii.

2 | Ulo Take i30TepmivHi poriecu A. mpoliecH, B IKUX TeMIleparypa
HIATPUMY€ETHCS MOCTIHHOIO;

B. nporiecu, B IKMX Mae MicCIIe T IBUIIEHHS
THUCKY BCEPEIMHI XIMIYHOTO PEaKTOpa ;

B. nporiecw, siki mepediraroTh 6€3
TEIJI000MIHY 3 HABKOJIMIIIHIM CEPEIOBUIIIEM;
I'. mpouiecu, sIKi MarOTh TETIOOOMIH 3
HABKOJIMIIIHIM CEPETOBUIIIEM.

3 | 3martHicTh (hyHKIIIOHATTEHUX rpyn | A. pH cepenoBuia
amdomiTiB 10 o00MiHy 3 mportuiioHamu | b. BuxigHOi hopmMu cMoIm
PI3HOTO 3apsiy 3aJICKHUTH BijI B. Tumy nosimepy Ut 3IIUBKA

I'. Tuny dbyHKIIOHATBHOT TPy Y CMOJTI

4 | HanodunsTparmiss — 1ne OapomemOpanHuii | A. mig tuckom 0,5 —2 Mlla;
mporec, sSKui BUKOpPHCTOBYeThbes uist | B.mix tuckom 0,1 — 0,2 Mlla;
BIIIIJIEHHA  JoMimoK  Big  BoaHoro | B. mig tuckom 0,2 —0,5 MIla;
cepeIoBuIIa I'. oix tuckom 3 —10 MI1a.

5 | B BUpOOHMUTBI HITPaTHOI KHUCJIOTH A7 | A. 3 METOIO 3CYBY PIBHOBAru y 0ik
orpuManHs NO BUKOPUCTOBY€ThCS CTajlis | orpuManHs HiTporeH(Il) okcuny;

okucHeHHs amiaky. IIpomec okucHeHHs | B. 3 MeTOI0 3HM)KEHHS TeMIepaTypH BEJCHHS
amiaky € KaTaJiTUYHUM. 3 SIKOI METOIO | IIPOILecy;

BHUKOPHUCTOBYIOThCS KaTajizaTopu? B. 3 MeTo10 niiBUIIIEHHS BUOIPKOBOCTI
npoliecy OKHCHEeHHs amiaky came 10 NO;

I'. 151 peakiiist B BiICyTHOCTI KaTani3aTopy
nepedirae HaCTUIBKU MOBUIBHO, [0 BTpayvae
IPOMHUCIIOBE 3HAUEHHSI.

6 |B sxomy amapati B  BHUPOOHMUTBI | A. B KOTJII-yTHII3aTOPI, IKUH pO3TALLIOBAHUIN
cyiabpaTHOi  KHUCIOTH 3  CIpYaHOIo | OJ(pa3y Micis Meui MCeBI03PIIPKEHHOrO Mapy
Koyyenany nouuHaersest BuitydeHHs nuiy | (KIH), Bin dyHKIOHYE 1 SIK iHEpIiiiHa

3 MYHOTr o razy? Kamepa;

B. B IMKJIOHI;

B. B MyJIbTUIIUKIIOH;

I'. B popxamepi neui KIII.
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L } HanouacTHHKR MAIOTh POIMID TALC 10 0

‘ b, 1-100 v

B. 11000 1w,

| B I, 1-30 1w,
8 | Hasorpasa uc AL eviiepipodotia noBepX .
b. uriyuni CaMoO4HCHI [IOBEPXHI,
B. sisnosia A 1a by
) 7 7 | I, Hemae npasribHOT BIAMOBIAL
9 | Haazaiite noAcHenns, 3 AKOK  MCTOW | Posrophyra BIANOBLIb.
KaTa1i3aTopH B BHPOOHHLTBI cy.ubd)u'ruo'fl
KHCIOTH BUKOPHCTOBYIOTH  KaTalizaiopH
s oxucHenus Cynbgyp oxenay(lV) 8 |
Cyabhyp ogena(VI). Haseairs
XAPAKTEPHCTHKH BAHAAIEBHX KaTali3aTopis
(nanpukian:  CBJl,  KC...). Haseaiis
TeopeTHuUHI  3acadd X il SIKnmu
PEUOBHHAMM Y BHPOOHUUTBI CYILMATHO!

KHCIOTH BHKTUKAETBCH OTPYCHIIs
| BaHQLICBHX KaTali3aToPIB. L
10  Poskpuiite CYTHICTD nonepeanboro  Po3ropryTa BUINOBIAL,
OYMILCHHS BOJAM Y BIACTIHHMKAX Pi3HOro
| THITY. OBrpynryiite KOHCTPYKILiO
| paJiafibHOro  BUACTIHHMKA B TIpolecax
BO/10TIATOTOBKH. L P

*Bei siuosial nOTPIOHO OBIPYHTYBATH

3ATBEPAKEHO /
I'apaut 0¢BiTHLO-HayKOBOI tporpami PhD sra JITHIOYEBA

_—
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