IlIndp Ta Ha3Ba cneniajabHOCTI
G4EHeproBupoGHUITBO (3a criewiasizaili€n)

Cneniaizamnis
G4.04 XosroauIbHi Ta KJAIMaTU4YHI TEXHOJOTIT

OcBiTHA porpaMa
XoJ104U/IBbHI Ta KJAiMaTU4YHI TEXHOJOTI1

PiBeHb OCBIiTH
[Tepimuii (6akaJaBpCbKUM)

CemecTtp
1

Cuy1adyc OCBITHBOIO KOMIIOHEHTA
[IporpamMa HaB4YaJIbHOI JUCLUILJIIHU

XiMmida

IHcTHUTYT
HHI XiMiuHUX TexHOoJIOTiH Ta iHXKeHepil

Kadeapa
3arasibHa Ta HeopraHiuHa ximis (192)

Tun JUCIUNIiHA
06o0B'sA3K0Ba

dopma HaBYaHHA
JleHHa

MoBa BUK/JIaJaHHA
YkpaiHcbka

Bukiagadi, po3po6HUKHU

PumeHko Irop Muxainsiopuya
Igor.Ryshchenko@khpi.edu.ua

JokTop TexHIYHUX HayK, npodecop, AupekTop HaByasibHO-HAyKOBOTO
iHCTUTYTY XiMiYHUX TexHoJioTiH Ta iHxkeHepil HTY «XIII».

ABTop nona/, 380 HayKOBHX Ta HaBYa/JIbHO-METOJUYHUX Mpallb.
[IpoBigHMI JIEKTOP 3 AUCUUILIIH «XiMisi» Ta «3arajabHa XiMisi».
JleTa/bHillle 1o BUKJ/Ia/Jia4ya HA CalTi Kadeapu

3araJsibHa iHpopmanisa

AHoTanjisa

Jucuumniina BifHOCUTBCA A0 OCBITHBO-IpodeciiiHOl mporpaMu niroToBku 6akasaBpa. OCHOBHUMH
3aB/JIaHHSIMU BUBYEHHS JUCHUIIIHU «XiMisi» € GOpMyBaHHS y CTYAEHTIB Cy4YacHUX ysIBJEHb PO XiMilo,
sIK TEOPETUYHY OCHOBY iHIINX CaMOCTiMHUX JWUCLUUILIIH, OCKIJIbKH BaXKJIMBUHM p0o3Aia xiMii, NpuCBsIYeHUI
BUBUYEHHIO Teopii 6y/10BH i BJIaCTUBOCTEN Pi3HUX PEYOBHUH, TEOPETUUYHUX OCHOB Pi3HOMaHITHHUX
XiMIYHUX ABULY | IPOLECiB, AKI MalOTh HAYKOBE i IPaKTU4YHEe 3HAYEeHHH.

MeTa Ta niji AMCIUIIIHU

Iiti Kypcy:

- GopMyBaHHA KOMIIJIEKCY 3HaHb IIPO NPUPOJY, HEOOXiAHHUX [J1s1 BCEOIUHOTO ysABJIeHHs 6y Ab-AKOI
TexXHiYHOI CUCTEMH B JliaJIeKTUUHIN €JHOCTI Ta MPUPOJHOMY B3aEMO3B’SI3KY;

- dopMyBaHHA ¥ CTYZeHTIB 3i0HOCTI BUPIIIyBaTH Pi3HOMaHITHI TeXHi4YHi MPo6J/ieMH Ta 3a/1a4i Ha
OCHOBI KOMIIJIEKCHOTO MiIX0AY 10 aHaJi3y iX IpUPOAH i B3aEMO3B'I3KiB 3 $i3UKO-XIMiYHUMH IPOLECAMHY,
1110 BiZ16yBaOThCS;

- GopMyBaHHA Cy4yacHUX $OPM TeOPEeTUYHOIO MUCJIEHHS CTY[EeHTiB;

- CTBOPEHHA TEOPETHUYHOI OCHOBU XiMiYHHUX 3HaHb [JI1 HACTYIIHOT'O BUBYEHHA Clelia/IbHUX AUCLHUILIIH;
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— PO3KPUTTH poJii XiMil B pO3BUTKY TE€XHIiKH, CTBOPEHHI HOBUX MaTepiaJiB, paljioHaIbHOMY
BUKOPHCTAHHI IPUPOAHUX 6AraTCTB i OXOPOHI NIPHUPOAU.

dopmar 3aHATD

Jlektii, 1abopaTopHi po60TH, caMocTiiiHa po6oTa. [1iICYMKOBHUI KOHTPOJIb — 3aJIiK.

KoMnereHTHOCTI

3K-3. 3gaTHiCTh BUUTUCSA | 0BOJIOLIBATU CYYaCHUMU 3HAHHSAMU.

3K-4. 3gaTHICTb 3aCTOCOBYBAaTH 3HAHHSA Y IPAKTUYHUX CUTYaLlifX.

3K-6. 3paTHIiCTB [0 MOIIYKY, 06p0o6JieHHSA Ta aHauTi3y iHpopMariil 3 pi3HUX JKepell.

©®K-1. 3xaTHIiCTh 3aCTOCOBYBATH BiANOBiAHI KiJIbKiCHI MaTeMaTU4YHI MeTO/JU, METOAM MPHUPOJAHUYUX TaA
TexXHIYHUX HayK i KOMIT'IOTEPHE NporpaMHe 3abe3neYeHHs /1151 BUpillleHHS iH)KeHepHUX 3aB/laHb B
TelJioeHepreTU4Hi# raaysi.

Pe3yana'm HaBYaHHA

[IPH-1. 3HaTu i po3yMiTu MaTeMaTHUKYy, Gi3UKy, XiMilo Ha piBHi, HEO6XiAHOMY AJIS AOCSATHEHHS
pe3yJ/IbTaTiB OCBITHBLOI NpOrpaMH.

[IPH-5. O6uparu i 3acTocoByBaTH NpUaTHI TUIIOBI aHa/liTUYHIi, pO3PaXyHKOBI Ta eKcllepuMeHTa/IbHi
MEeTO/H; IPaBUJIbHO IHTepIIpeTyBaTH pe3ybTaTU TaKUX AOCJiIKEeHb.

[TPH-9. BmiTu 3Hax0AUTH HeoOXiIHY iHGOpMaIliio B TEXHIUHIH JliTepaTypi, HAyKOBUX 6a3ax JaHUX Ta
iHLKX MpKepesax iHpopMalLii, KPUTUYHO OLiHIOBATH i aHai3yBaTH ii.

06cAr AMCHUIIIHA

3aranbHui 06car gucuumiainu 90 rog. (3 kpeputu ECTS): nekuii - 16 ro., 1abopaTopHi po6oTu - 16
roji., camocTiiiHa po6oTa - 58 ro.

IlepeayMOBM BUBYEHHA AUCLHMILIIHU (MpepPeKBi3UTH)

J1s ycnilHOTO MPOXO/KEeHHS KypCcy He00XiITHO MaTHU 3HAHHS Ta NPAaKTUYHI HABUYKU 3 TPUPOAHUUUX
HayK Ha piBHI MOBHOI 3arajibHOI cepe/HbO1 OCBITH.

0co06JINBOCTI AUCHUIIJIIHA, METOAH TAa TEXHOJIOTil HaBYaHHA

YBechb Kypc N0/AaHO 3 BUKOPUCTAHHSIM CUCTEMHOIO MiJIX0y 3311 OopMyBaHHS CUCTEMHUX 3HAHBD,
LIJIICHUX YABJIEHb PO AUCLUILIIHY, QOPMyBaHHS HABUYOK CUHTE3Y, IOPIBHAHHA i y3arajbHeHHs
iHpopMarii.

JNekyii

[lepen6ayatoTb pO3KPHUTTS y CJIOBECHIN popMi CYyTHOCTI sIBUIL, HAYKOBUX OHATD, IPOLECIB, SKi
3HaAXO/ISAThCS Mi>K CO6010 y JIOTIYHOMY 3B's13KYy i 06'€/{HaHI 3araJibHOIO TEMOIO 3 HAroJI0COM Ha iX
BaXK/IMBOCTI i BUKOPUCTAHHSA Y MalbyTHIN cnenjasbHOCTi. CynpoBOKYOThCS BUKOPUCTAaHHAM
MyJIbTUMeJAINHOro 06/1aZiHaHHA [/Is1 HaZlaHHSI HA0YHOCTI I/II0CTpaTUBHUM MaTepiajiaM, leMOHCTpaLi€lo
xiMiYHUX A0caiZiB 3 MeTow $OpMyBaHHS Mi3HABaJbHUX iHTEpeciB 3/j06yBaviB BUILOI OCBITH, a TAKOX
AKTHUBHHUX METO/iB HAaBYaHHS, TAKUX SIK CKJIa/IaHHS MPO6JIeMHUX CUTYaLiil.

Jlabopamopui po6omu

[IpusHaueHi A1 opraHizanil npakTUYHOI HaBYaIbHOI pOGOTH 32 BU3HAYEHOIO TEXHOJIOTIEIO 3
BUKOPHUCTAHHSM J1abopaTOpPHOIo 06/1aZiHaHHS Ta Nlepe/0a4aloTh 3aKpilJleHHs TEOPETUYHOT 0
JIeKIiiHOT0 MaTepiasny. BUKOpHCTOBYIOTH 3 METOIO 3B'I3KY TeOPii 3 NPaKTHKOI0, 036pOEHHS 3/j00yBayviB
BUILI01 OCBITH J1a6OPaTOPHUMH METOaMH J0CTipKeHHS, GOpMyBaHHS HABUYOK KOPHUCTYBAHHSA
NpUIaZlaMy, BMIHHSA CIIOCTEpIraTH, NOSICHIOBATH i IPOrHO3yBaTH ABUILA, 06pO6IATH pe3yibTaTH
JocaifiB i poGUTH BUCHOBKH.

Camocmiiina po6oma 3 iHhopmayiero

[lepen6ayae caMocTiiiHe BUBYEHHS OKPEMUX TEM KypPCY 3 HACTYITHUM iX aHa/i30M 3 METOI HaBYaHHS
CaMOCTiIMHO MUCJWTH, NPAKTUYHO aHaJli3yBaTH Ta BUKOPUCTOBYBAaTH OIaHOBaHUM MaTepiaJl.
[IpakTU4Hi MeTO M HaBYaHHA CIIPSIMOBaHI Ha JOCATHEHHS 3aBepllajJbHOr0 eTany npoLecy nisHaHHA.
BoHu cnipusitoTh GOPMyBaHHIO YMiHb | HABUYOK, JIOTIYHOMY 3aBeplLIEHHIO JIAHKH Ni3HABaJbHOTO
MpOLIECY CTOCOBHO KOHKPETHOIO PO3/iJy, TeMHU
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IIporpama HaB4YaJIbHOI AUCLUILIIHA

HaBuyaJsibHi 3aHATTA

Jleknii
TeMu nekuin KinbkicTb roguH
Tema 1. OCHOBHI NIOHATTS Ta 3aKOHHU XiMil. Kylacu HeopraHiyHUX CIOJIYK. 2

Ximis sk po3aia npupo/103HaBCTBA. 3B’A30K XiMil 3 iHIIMMU guctumiaiHaMy. OCHOBHI
MOHSATTS, CTeXiOMeTPHUYHI 3aKOHH XiMii Ta po3paxyHKHU o HUM. Pouib xiMil Ta
XiMiYHOI MPOMHMC/IOBOCTI B CTBOPEHHI MaTepia/ibHO-TEXHIYHOI 6a3u KpaiHH.
Baxk/uBilIi K1acu HeopraHiYHUX CIOJYK Ta iX reHETUYHHUH B3a€MO3B'130K. OCHOBHI
BJIACTUBOCTI KJIaCiB HeOpraHiyHUX CIOJIYK.

Tema 2. EsiekTpoHHa 6yA0oBa aToMiB. XiMiuYHUI 3B'A30K Ta 6GyA0Ba MOJIEKYI. 2

KBaHTOBI yuc/a. ATOMHI eJIEKTPOHHI piBHI Ta MOpSAA0K ix 3annoBHeHHS. [IpyuHLIMI
[Tayi. ByoBa 6aratoesieKTpoHHUX aTOMiB. [lepiogryHa 3MiHa BJlacTUBOCTEN
xiMiyHuX esleMeHTIiB. EHeprid ioHi3anii Ta cnopifHeHICTh L0 eJIeKTpOoHa.
EnekTpoHeraTuBHicTh aToMiB. OCHOBHI BUAM XiMiYHOTO 3B'A3KY, iX
XapaKTepPUCTUKHU Ta BJACTUBOCTI. MexaHi3M yTBOpEHHS XiMi4YHOT0 3B’SI3KY.
['6puau3anis aTOMHUX opb6iTaJsieil Jieil Ta reoMeTprUYHa GoOpMa MOJIEKY L.
[losgpHiCTE MOJIEKY L.

Tema 3. XimiyHa TepmogrHaMika. KiHeTuka XiMiyHMX peakiii. 2
EHepreTuuni epekTu XiMiuHUX npoueciB. BHyTpilliHA eHepris, eHTanbHisA. 3aK0H

['ecca. CTaHZapTHA €HTAaJIbIIil yTBOPEHHA Ta 3TOPAHHSA pe4yoBUH. [IoHATTA po

eHTpormito. EHeprisa I'i66ca, i3o6apHo-i30TepMiuHUi NOTeHIlial. YMOBU

CaMOYMHHOTO nepe6iry xiMmiyHux peakuiil. lIBuAKicTh XiMiyHUX peakuil, pakTopy,

1110 BIVIMBAIOTh HA HNIBUAKICTD XiMiYHUX peaklii. 3a/eXHiCTb IBUAKOCTI XiMiuHOI

peakuil Bij KOHLeHTpalii pearylo4uux pedoBUH Ta TeMIlepaTypu npouecy. 3aKOH

Jirounx mac. [IpaBuso Bant-T'odda. XimiuHa piBHOBara Ta ii KoHCTaHTa. 3MillleHHS

xiMiuHOI piBHOBary, npuHuun Jle-Illatesnbe.

Tema 4. Po3uunu. Peakiii B po3unHax ej1eKTpoJIiTiB. ['iapoJi3 coseit. 2

Tunu po34yuHiB, iX KiJIbKiCHI Ta sIKiCHI XapaKTepUCTUKU. CNOCOOU MOAaHHSA
KOHLeHTpalii po34uHiB. EnekTposiTuuHa auconiauisa. CuabHi Ta ciaabki
eJIeKTpOoJIiTU. 3aKOH po3BeJieHHs OcTBasibga. TBepAicTh BOAU Ta METOAM 1l
ycyHeHHs. [oHHI peakuii B po3urHax eJleKTpoJiTiB. [OHHUI 06YTOK BOAH,
BO/IHEBUH NOKa3HUK cepefoBulia. [igpoJiz coneit. Jo6yTOK pO3UMHHOCTI. YMOBU
YTBOpEHHA ocaay. [neabHi po3unHHU.

Tema 5. KomniekcHi cnostyku. OKMCHO-BiJHOBHI peakiil. 2
By/i0Ba KOMIJIEKCHOTO MOHA. 34ATHICTh aTOMIB €JIEMEHTIB [0

KoMILIeKcoyTBopeHHs. KoopauHauiiiHe uncio. Knacudikauis Ta HoMeHKAaTypa

KoMILIeKkciB. KoHcTaHTa HecTilikocTi koMmiiekciB. Tunu OBP. YMoBu nepe6iry OBP.

CkyiamanHs OBP MeTojamMu eJIeKTPOHHOIO Ta eJIEKTPOHHO-IOHHOT'0 6aJ/IaHCIB.

Tema 6. EsiekTpoxiMiyHi Ipo1iecyu Ta CUCTEMHU. 2

EsekTpozHi noTeHyuianyu MeTtasiB. TepMoAMHaMiKa eJIeKTPOJHUX MPOLIECIB.
['asibBaHIYHI eJleMeHTH 1 IpoLlecH Ha esIeKTpoAax. PAsl cTaHJapTHUX eJIeKTPOJAHUX
noTeHUianiB MeTasiB. EnekTpo-pyiiiHa cuia. PiBHsinHsa HepHcra. 3akoH Papagest.
EjiekTpoJIi3 po31/1aBiB Ta BOAHUX PO3YMHIB €JIEKTPOJIITIB HA PO3YUHHUX TA
IHEPTHHUX eJIeKTPOJax.

Tema 7. XiMiuHi BJ1acCTUBOCTI MeTaJIiB. 2

3aiexkHiCTb BJIaCTUBOCTEN MeTaJliB BiJl iX Miclle3Hax0/l>KeHHs y epioAuYHIi
cucteMi. EnexkTpoxiMiuHU# paj Hanpyru MeTaJsiB. B3aeMmogisa meTasniB 3 BoJ010,
KUCJIOTAaMU Ta PO3YMHAMU JIYT, KUCJOT Ta COJIEM.
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Tema 8. Kopo3sia meTasiB. MeToaH 3aXUCTy MeTaJIiB Bij KOpO3ii. 2
[IprynHM Kopo3ii MeTaJliB i OCHOBHI BUAM KOPO3ilHOrO pyHHYBaHHs. XiMiyHa Ta
eJleKTpoxiMiuHa Kopo3igd. PakTopy, 1110 BIVIMBAIOTh Ha WIBUAKICTb KOpo3ii. XiMizM

MpolleciB yTBOPEHHS OKUCJMHU Ta 6ypoi ipxki npu pyiiHyBaHHi 3aJ1i3a BifnoBizHO y

KHCJIOMY Ta HEUTPaJIbHOMY cepenoBUllaxXx. KOHTaKTHa KOpo3is Ta CyMicHICTb

pPi3BHOMaHITHUX MaTepiaJiB y KOHCTPYKLiAX. OCHOBHI MOHATTSA PO MeTaJieBi Ta

HeMeTaJIeBi 3ac06M 3aXUCTy MeTaJliB BiJl KOpo3ii. AHOAHI Ta KaTO/Hi MeTaJieBi

3aXUCHI NOKPUTTA. EJleKkTpoxiMidHi, TEXHOJIOTIYHI Ta IPOTEKTOPHI MeTOAU

aHTHUKOPO3iMHOr0 3aXUCTy METaJliB.

3araJjibHa KiJIbKiCTh roJMH 16

[IpaKkTHU4Hi 3aHATTA
[IpakTU4YHI 3aHATTS B paMKax JUCHHUILIIHY He Nepea6adeHi.

JlaGopaTopHi 3aHATTA

TeMu J1abopaTOPHUX 3aHATh KinbkicTb Barosi
TOJUH KoedilieHTH a

Tema 1. 2 4

OcHoBHI puiioMu 6e3ne4Hoi po60TH B XiMiUyHiN JlabopaTopii.
BnacTMBOCTI OCHOBHUX KJIACiB HEOPraHiYHUX CHOJYK. [eHeTUYHUN
B3a€EMO3B’I30K MiXK KJIacaMH HeOpPraHiYHUX CIOJIYK.

Tema 2. 2 4
By/si0Ba aTOMiB eJleMeHTiB NepioMYHOI CUCTEMH Ta IX 10HIB.
Tema 3. 2 4

XimiyHu# 3B’130K. ByioBa, reomeTpruyHa popMa Ta MoAPHICTh
HaNMPOCTIIUX MOJIEKYI.
Tema 4. 2 4

TepmoauHaMivyHi po3paxyHKH ONTUMaJbHUX apaMeTpiB nepeoiry
XiMiYHUX peaknin.

Tema 5. 2 4
Peakuiii B po3unHax esiekTpoJiTiB. ['iipois coaelt.

Tema 6. 2 4
OxuCHO-BiIHOBHI peakiiil.

Tema 7. 2 4

['asibBaHiYHI esieMeHTHU. EsleKTpoJ1i3 po3niaBiB Ta pO34UHiB
€JIEKTPOJIITIB.
Tema 8. 2 4

XimiyHi BnacTuBocTi MeTaniB. Koposis MeTasiB. 3axUCT MeTasiB
Bi/Zl KOpO3il.

3araJibHa KiJIbKiCTh FOAMH 16 ria;=32

CamocriiiHa po60oTa

CamocrTiliHa po60Ta 3a JUCLHUILIIHOIO BKJIIOYA€E ONPallbOBYBAHHS JIEKLiHHOTO MaTepiaJjy, MiATOTOBKY /0
JIaboPaTOPHUX 3aHATH, CAMOCTiliHe BUBYEHHS TE€M Ta IUTAHb, SIKi He BUKJIAal0ThCS Ha JIEKIIHHUX
3aHATTAX, a TAK0K BUKOHAHHA iIHAUBIAyaJbHOr0 3aBJaHHA 3TiJHO 3 IHAUBIAYaJbHUM BapiaHTOM [JJid
KOXXHOTO CTy/ZleHTa. Pe3y/ibTaTu po3paxyHKiB 0GOpMIIIOITHECS y MUCbMOBUH 3BiT.

HauionaAsHuit TeXHIYHUI YHIBEPCUTET

Ximis . . . . o
‘XﬂpKlBChKHH TIOAITEXHIYHUM IHCTUTYT »




OnpaioBaHHS TEOPETUYHOTO MaTepiaxy

Ha3Ba BuAiB camocTiiiHOT p0o60TH KinbKicTb roguH
OnpanboByBaHHS JIEeKI[iHHOTO MaTepiaJy. 8
[linroToBKa /10 1a60pPaTOPHUX 3aHATh. 8
3araJjibHa KiJIbKiCTh roJMH 16
TeMu /11 CaMOCTiIHOTO BUBYEHHSA KinbkicTb rogux
Tema 1. ArperaTHi CTaHM pP€YOBUHHY i B3aEMHI IEPETBOPEHHSA MiXK HUMHU. 2
Tema 2. IHri6iTopu: npuHUMT Ail, TPUKIAJU, BAKOPUCTAHHS. 2
Tema 3. [IpakTHU4YHE 3aCTOCYBaHHSI METO/IiB Kpiockorii Ta ebyJliockomii. 2
Tema 4. EsieMeHTH »KUBJIEHHA [IJIS1 IPOMUCJIOBOI TEXHIKH. 2
Tema 5. XiMiuHi IpUHLMNY CTBOPEHHS CIIJIABIB. 2
Tema 6. 'anbBaHOTEXHIKA B MAIIMHOOYAYBaHHI 2
Tema 7. YMoBU BUHMKHEHHs 6ioJioriuHoi kopoaii, pagiaLiiiHoi koposii. 2
3araJjibHa KiJIbKiCTh roJJMH 14

TemaTuka iHAMBiAya/IbHUX 3aBAAHb

[HAMBiyasbHE 3aBAAHHS NPe/CTABJISIE COO0I0 PO3PAXYHKOBE 3aB/JaHHS.
Po60Ta 3/1a€ETbCSA HANIPUKIHII CEMECTPY V THXKAEHD, AKUU Nepefye 3aAiKOBOMY.
Po6oTa 0popMIIOETHCS BiIMOBIHO 10 BUMOT, HaBeJIeHUX Y JiTepaTypHOMY /pkepedi [5].

Temu iHAMBIAya/IbHOT O 3aBAAHHA

Tema: 3arasibHa XAdPAKTEPHUCTHKA XiMiYHMX BJIaCTUBOCTEM MeTaJay.

CmpyKkmypa po3paxyHko8020 3a800HHS

HaBecTu esleKTpOHY Ta eJleKTPOHHO-IpadiuHy GOpMyJIk aTOMY eJleMeHTa, OCHOBHI CTylleHi OKUCHEHHS
eJleMeHTY Y CIoJIyKaX, CTAaHAAPTHUM eJIEKTPOHHUM NOTeHLiaJl.

3po6UTH BUCHOBOK L0/0 XiMiYHUX BJAACTUBOCTEN €JIEMEHTY.

®i3uyHi BJaCTUBOCTI MeTasny.

XimMi4yHi BIaCTUBOCTI MeTaJy: ONMUCATH 3a AONOMOTO0 XiMiYHUX peakIlii XiMiuHi BJIACTUBOCTi eJIeMEHTY
MpY B3aEMO/II 3: HEMeTaslaMH, KUCHEM, TrajioreHaMHu, Boiow; 3 kucsaotamu — HCl, HNOz (pizHux
koHueHTparin), H,SO, (pi3HuX KOHLIEHTpAaLi#); A1 HEAKTUBHUX MeTasliB - 3 cyMimamu kucaot HCl +
HNO3 ta HF + HNOg; 3 po3unnoM NaOH; 3 po3unHamu coseid: CuSO,, AgNO3, Na,COs (3 ypaxyBaHHSAM
rigponisy).

Ha miacTaBi TepMogrHaMiYHUX po3paxyHKiB BU3Ha4YUTH AS, AH, AG peakuii B3aeMofii eieMeHTY 3
KMCJIOTOI0-OKHCHIOBaYeM Ta BOJ010. BkaszaTu yMoBH ix peasnisanii (TeMnepaTypa, TUCK, KOHLleHTpaLlis
KHCJIOTH).

OxapakTepu3yBaTH KOPO3iiiHy NOBeiHKY MeTaJly B arpeCMBHUX Cepe/loBULIaX (KUC/e Ta JyKHe) Ta B
aTMocdepHux ymMoBax (mpu HasgBHocTi napu H,0 Ta CO,).

HaBecTH piBHIHHSI aHOAHUX Ta KaTOAHUX MPOIIECIB, 1[0 MTepebiraloTh Ha MOBEPXHi MeTaly B KOHTAKTi 3
MeTaJsIoM, IKMH Ma€ 6i/ibll NO3UTUBHUM eJIeKTPOAHHUM NOTeHiasl, Ta 6e3 HbOro.

3anponoHyBaTH 3aX0/ U L0/0 3HKEHHS KOPO3iiHOro pyHHYBaHHs MeTasy (MeTasieBi Ta HeMeTaJleBi
NOKPUTTS, 3MiHM pH 30BHILIHBOTO CepeOBUILA, KOHCTPYKTUBHI 3aX0/1).

3arasibHa KiJIbKiCTbh TOJUH 28
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HedopmasibHa ocBiTa

Pe3ysibTaTH HaBYaHHS Ta KOMIIETEHTHOCTI, HEOOXI/IHi JIJI1 IPUCBOEHHS OCBITHBOI a60 mpodeciiHol
KBaJlidikallii, MOXXyTb JOCATaTUCS Ta 3100yBaTUCA Y CUCTeMi HepOpMaJIbHOI OCBITH, 1110 PETYJIIOETHCS
[ToJ10KEHHSAM NP0 MOPS/I0K BU3HAHHA pe3yJibTaTiB HedbopMaJsibHOI Ta iHpopMasnbHoi ocBiTH y HTY
«XIIl». 3apaxoBaHi MOXKYTb 6YTH OKpeMi CKJIaZI0Bi HABYA/IbHOI AUCIUIIIHY (HaBYa/IbHi KOMIIOHEHTH,
3MicTOBHiI MoAyti, oKpeMi Temu). [yis1 3apaxyBaHHS HE0OXiIHO HaZaTH: cepTUdikaT (eJIeKTPOHHHUH a60
JIPYKOBaHHUH ) PO MPOXO/KEHHS Kypcy/CTaXKyBaHHS, ONKC MIPOrpaMH TPEHIHTY i3 3a3HaUYeHHAM 3MicTy
TeM, 06CATY Ta TPUBAJIOCTI.

PexoMeH/j0BaHi KypCH, TPEHIHIH, CTA)KyBaHHSA

Okpewmi Temu aucumiiiHy "XiMiss" 1OCTyMHI HA OHJIaMH-TIaTGOpMax:
1. Coursera.

2. EdX.

3. Alison Free online learning.

JliTepaTypa, HaBYa/IbHi MaTepia/iM Ta iHpopMaLiiiHi pecypcu

1 3aranbHa XiMif : HaB4YaJbHUH NoCi6HUK [EnexkTponHuil pecypc] / A. M. Koporogaceka, . B. AceeBa, B. 1.
Byaagin, [Ta iH.] ; 3a 3ar. pea. A. M. Koporojicbkoi, 3-€ Bu/I. epepo6. Ta ot ; Hai. TexH. yH-T "XapKiB.
noJiiTexH. iH-T". - EJIeKTpOH. TeKCT. AaHi. - Xapkis, 2025. - 407 c.
https://repository.kpi.kharkov.ua/handle /KhPI-Press/91083

2. BynagiH B. 1., Bonobyes M. M., Koporoaceka A. M., Kpamapenko A. B., Puiienko I. M. OcHoBM 3araJibHoi
xiMil: IpaKTUYHUM KypcC : HaBY. NOCIOHUK ; Hal, TexH. yH-T "XapkiB. noJiTexH. iH-T". 2-e BUJ, nepepob. Ta
pom. Xapkis : HTY XIII", 2026. 198 c. https://repository.kpi.kharkov.ua/handle/KhPI-Press/105138

3. EnexkTpoximiuHi nponecu Ta cucteMu [EJleKTpOHHUM pecypc] : HaBY.-MeTO/,. MOCi6HUK / M. M.
BosiobyeB [Ta iH.] ; Hal,. TexH. yH-T "XapkiB. NoiTexH. iH-T". - 2-Te BUJ,, JONOB. i nepepob. — EnekTpoH.
TEKCT. AaHi. - Xapkis : HTY "XIII", 2024. - 64 c. https://repository.kpi.kharkov.ua/handle/KhPI-
Press/79840

4. BosiobyeB M. M. 3arasibHa XiMisi: aBTOPCbKUH JIEKLiMHUHN KypcC : HaBY. noci6Huk / M. M. Bosio6yes, A. M.
Koporozceka ; Hau. TexH. yH-T "XapkiB. nosiitexH. iH-T". - Xapkis : HTY "XIII", 2024. - 174 c. URI
https://repository.kpi.kharkov.ua/handle/KhPI-Press /79842

5. MeToau4Hi BKa3iBKU /0 BAKOHAHHS iH/MBiZlyaJbHOr0 pO3paxyHKOBOTO JJOMAIIHbOTO 3aBJaHHA 3
JUCUUILIiHY "3arasbHa ximia" [EsnleKTpoHHUM pecypc] : A cTyieHTiB 3a cnenl. 133 "Tany3ese
MawmnHoOyAyBaHHs", 131 "[IpuksagHa MexaHika", 141 "EnekTpoeHepreTuka, eJeKTPOTeXHIKa Ta
esiekTpoMexaHika", 142 "EHepreTuyHe MauiMHo6yayBaHHa", 273 "3ani3sHU4HUN TpaHcnopT', 274
"ABTOMOOIIbHUN TpaHCHOPT" feH. opMU HaBYaHHA / ykiaaa.: I. M. Pumenko, A. M. Koporogcbka, 1. B.
AceeBa ; Hau. TexH. yH-T "XapkiB. noJiiTexH. iH-T". — EJIeKTpOH. TeKCT. AaHi. - Xapkis : HTY "XIII", 2023. -
45 c. - URI: https://repository.kpi.kharkov.ua/handle/KhPI-Press/83840.

6. MeToan4HI BKa3iBKH 0 opraxisanii caMmocTiiHOI po60TH Ta BUKOHAHHSA iHAMBIyalbHOTO
pO3paxyHKOBOTO 3aBAaHHA AUCHUILIIHY "XiMis" : 1/1g cTy[eHTiB cnel.: "[asy3eBe MallMHOOYyBaHHA",

"llpuknaaHa MexaHika", "EjleKTpoeHepreTHKa, eJIeKTPOTEXHIKa Ta eieKTpoMexaHika", "EHepreTuyHe
MalnHOOyAyBaHHs", "3a/mi3HUYHUN TpaHcHopT", "ABTOMOGI/IbHUE TpaHcnopT", "LuBisibHA 6e3neka”
JleHHol Ta aucTaHliiHoi opm HaBuaHHA / ykiaaz.: I. I. CrenaHoBa, A. M. Koporogceka, 1. B. Aceesa ; Han,
TexH. YH-T "XapkiB. noJiTexH. iH-T". XapkiB, 2026. 41 c. URI

https://repository.kpi.kharkov.ua/handle /KhPI-Press/99804.

CucremMa OLiHIOBAaHHA

[lincymMKoBa OLjiHKa 3 OCBITHBOIO KOMIIOHEHTA BU3HAYA€ETbCA BiANIOBIJa/IbHUM JIEKTOPOM 33 TEMaMH,
BU/JJAMH 3aHATH, TOLIO Y BiATIOBIHOCTI Z10 cuJabycy i € iHTerpajsbHOI0 OLHKO pe3y/abTaTiB yCiX BU/,
HaBYaJIbHOI AifIbHOCTI 3406yBaya Builoi ocBiTH. [lijcyMKoBa olliHKa NOBUHHA Bif06pakaTH BCi OI[iHKU
3a CKJIaJIOBMUMU HaBYaJbHOTO NPOLECY 3 YpaXyBaHHSM iX BaroOBUX MOKA3HUKIB k:

HauionaAsHuit TeXHIYHUI YHIBEPCUTET

Ximis @ - U P
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https://blogs.kpi.kharkov.ua/v2/nv/wp-content/uploads/sites/43/2024/01/Polozhennya-pro-poryadok-vyznannya-rezultativ-neformalnoyi-ta-informalnoyi-osvity.pdf
https://blogs.kpi.kharkov.ua/v2/nv/wp-content/uploads/sites/43/2024/01/Polozhennya-pro-poryadok-vyznannya-rezultativ-neformalnoyi-ta-informalnoyi-osvity.pdf
https://www.coursera.org/
https://www.edx.org/
https://alison.com/
https://repository.kpi.kharkov.ua/handle/KhPI-Press/105138
https://repository.kpi.kharkov.ua/handle/KhPI-Press/79840
https://repository.kpi.kharkov.ua/handle/KhPI-Press/79840
https://repository.kpi.kharkov.ua/handle/KhPI-Press/79842
https://repository.kpi.kharkov.ua/handle/KhPI-Press/83840
https://repository.kpi.kharkov.ua/handle/KhPI-Press/99804

[IoTOYHHU KOHTPOJIb KoHTposibHi po6oTH [nauBigyanbHe [lizcyMKOBUI

(mpakTuuHi, cemiHapchKi, (3a HasgBHOCTI), k, 3aB/laHHA KOHTpPOJIb
JlabopaTopHi 3aHATTA), k4 (3a HasiBHOCTI), k4 (/151 OK 3 icutom), k,,
0,64 0 0,36 0

Cyma koedilieHTiB MOBHHHA CKJIaAaTH OAMHUIIO: ki + k, + k3 + k, = 1. Tlig6ip BaroBux koedilieHTIiB
MiICYMKOBOI OLIIHKH 3/iCHIOE PO3POOHUK KYpPCY.
Po3paxyHok miicyMKOBO{ OI[iHKH TPOBOAUTHCS 32 popMYyJI010:

O=0-ki+K -ky+1-k;+1k-k,
Je: Il - cepesHbO3BaXKeHA cepeiHA OLiHKA 32 MOTOYHUHN KOHTPOJIb
[ - ouiHKa 32 BUKOHAHHS iHAUBIAYa/bHOTO 3aBAaHHS
K - cepeiHbO3BaXkeHa OI[iHKA 3a KOHTPOJIbHI p060TH
IIK — o1jiHKa 3a NMiACYMKOBHUI KOHTPOJIb

_Hl'al‘l'nz 'a2+...+Hn'an

n
i=1 %

Jle:  a; - BaroBuu KoeQilieHT 3a KOXKHE MPaKTU4YHE (ceMiHapcbKe) a6o labopaTopHe 3aHATTS.

_Kl'b1+K2'b2+...+Km'bm
X1 bi

Je: b - BaroBui KoedilieHT 32 KOX)KHY KOHTPOJIbHY pOOOTY.

IIIxa/1a oLiHIOBaHHSI
[ToTo4Hi ouiHKM 32 KOXHy ckaajoBy (I, K, 1,...)
BUCTaBJISAIOTHCA 32 100-6a/1bHOO IIKAJ/IO0X0 3TiHO 3
noJ0xXeHHAM «IIpo KpuTepii Ta CUCTEMY OLIiHIOBAHHS

Cyma

Sautin HanionasbHa oniHKa ECTS

L o . . 90-100 BigminHO A
3HaHb Ta BMiHb i IPO PEUTHUHT 37,00yBayiB BULIO] 82-89 To6pe B
ocBiTu» HTY «XIII». 7581 Z[O6ge C
i . . . 64-74 3a/10BiJIBHO D
iIcyMKOBa OLjiHKa BUCTABJISIETHCS BiANOBIHO 10 60-63 3 - E
po3paxoBaHoi 0 3 OKpYTJIEHHAM /10 Hal6IMKIOT0 4A0BLIbHO
1[iJIOro YyKcaa B 6i/1bIy CTOPOHY. 35-59 He3a,£[.031ano FX
(moTpibHe g0oAaTKOBE
BUBYEHHS)
1-34 HesazoBinbHO F
(moTpibHE mOBTOpPHE
BUBYEHHS )

HopmMu akaaeMiyHOI eTHKHM i IOJIITUKA KYpCYy

3m06yBay BUILOI OCBITH NOBUHEH AOoTpUMyBaTucs «Kogekcy eTUKH akafeMiYHUX B3a€EMOBiZJHOCHH Ta
no6podecHocTi HTY «XI1I»: BUABAATH IUCIUTIIIIHOBAHICTh, BUXOBAHICTh, JOOPO3UYJINBICTD, YECHICTH,
BignmoBifganbHicTh. KoHdaikTHI cuTyallii MOBHHHI BiAIKPUTO 06GroBOPIOBATHUCS B HABYAJbHUX IPyIax 3
BUKJIaJlaueM, a IPU HEMOXKJIMBOCTI BUpillleHHSI KOHQJIIKTY — IOBOJAUTHCS 0 BijoMa cniBpo6ITHUKIB
JUpEeKLil IHCTUTYTY.

HopMaTuBHO-IpaBoBe 3a6e3ne4yeHHsI BIPOBa/XKeHHs NPUHLUIIB akajeMiuHoi fo6podecHocti HTY
«XI1I» po3mimeHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/

HauionaAsHuit TeXHIYHUI YHIBEPCUTET

Ximis . . . . o
‘XﬂpKlBChKHH TIOAITEXHIYHUM IHCTUTYT »



https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/

IloroaxeHHsAa

Cunabyc moromkeHo N0 3aBiayBau kadeapu
Vi Anna KOPOT'O/ICBKA

28.08.2026

28.08.2026 TapanT OIl
Bagum CTAPIKOB
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