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[Iporpama HaBYaNbHOI JUCHUILIIHU
1. Onuc HaBYaNbHOI IUCLMILUIIHY, ii METa, IPEAMET BUBYAHHS Ta pe3yJIbTaTH
HaBYaHH

XiMisi MUPOKO BUKOPUCTOBYETHCS JIJISl BUPIIIICHHS Cy4YaCHUX TEXHOJIOTIYHUX
3aBJaHb 1 € OJHHM 3 I1HCTPYMEHTIB BHPIIICHHS TPHUKIAJIHUX 3a1ad. BmiHHA
OTpUMYyBAaTH TI€BHI KOHCTPYKIIMHI MaTepiali 3 Hamepesn 3adaHuMu  (Pi3uKo-
XIMIYHUMH ~ BJIACTUBOCTSMH €  OJHMM 3  KIIOYOBUX y  Cy4aCHOMY
MaTepialo3HaBCTBI, 30KpeMa 1 B KOHCTPYIOBaHHI JITAJbHUX Aamaparis.
[ligBuIIEHHS CTIMKOCTI Ta, 3a HEOOXITHOCTI, 3aXHUCT TaKUX KOHCTPYKIIIHHUX
MaTepialliB Bij i 30BHIIIHBOTO CEPEIOBUINA B YMOBAx EKCIUTyaTallli TaKoX €
OJTHAM 3 3aBJlaHb, PO3B’sI3yBaHUM 3a JOIOMOTOI0 3HaHb 3 XiMii. [HIIMM acriekToM
BUKOPHCTAHHS IIMX 3HAHb € CTBOPEHHS, OTPUMAHHS Ta BUKOPUCTAHHS MaTrepiaiiB




JUTsl €HEePrOIEePETBOPIOIOYNX CHUCTEM (MAJIMBHUX EJIEMEHTIB, aKyMYJSTOPIB), IO
IIMPOKO BUKOPUCTOBYIOTHCS Yy CYy4YacHiM TexHimi. JucuuruiiHa crpuse OuIbIil
e(eKTUBHOMY BUBYECHHIO HACTYIHUX CHEIlaJbHUX TUCHUIUIIH Ta 3akiagae 0a3oBi
3HAHHS 3 BEJCHHs Ta nepeadaueHHs pe3ybTaTiB (h13UKO-XIMIYHUX NEPETBOPEHD Y
TEXHOJIOTTYHUX TPOIecax.

IIpeaMer cucHUMJIIHUA: XIMIYHI TIOHATTS Ta 3aKOHH, 1110 3aCTOCOBYIOTHCS
JUTSL pO3B’sI3aHHS TUIIOBUX 1HXXEHEPHUX 3a]1ay.

Mertoro nucuuniing € opMyBaHHS y CTYACHTIB 3AaTHOCTEH:

— ONKCYBAaTH Ta MOSCHIOBATH XIMIUHI MPOIECH Ta (Pi3UUHI ABHILA, K1 iX
CYNPOBOJIKYIOTh, 13 3aCTOCYBaHHIM C(HOPMOBAHHX (DI3UKO-XIMITHUX
ySIBJICHB;

— aHaJi3yBaTH 3arajbHi MEXaHI3MH NepeOiry XiMIYHHUX MPOIIECIB 3 TOUKH 30Dy
CY4YacCHUX YABJICHb PO OyJ0BY PEUOBUHU;

— BUKOPHUCTOBYBATH TEPMOJMHAMIUHI Ta KIHETHYHI (haKOpH, K1 CIIPUSIOTH
MPOXOJIPKEHHS XIMIYHUX PEAKIIil Ta yTBOPEHHS NOTPIOHUX PEYOBHH;

— MPOBOAMTH AHAJII3 Ta PO3YMITH MEXAHI3M SIBHIIL, K1 BUHUKAIOTh B
CJICKTPOXIMIYHUX CUCTEMAX.
3riTHO BUMOT OCBITHBOI MPOTPaMU CTYJEHTH IIiCJIA 3aCBOEHHSA HaBYAIbHOI

JUCIUTUIIHU MAIOTh MPOJIEMOHCTPYBATH TaKl Pe3yJIbTaTh HaBUAHHS:

3aranpHi KoMieTeHTHOCTI (3K)

3K 12 31aTHICTh PO3YMITH Ta BUKOPUCTOBYBAaTH 3aKOHU (PI3UKH Ta
XiMii
[TporpamHi pe3ynpTaTH HaBYAHHS
PH 20 OuiHiOBaTM  TEXHIYHI 1 EKOHOMIYHI  XapaKTEPUCTHKU
OPUMHATUX pIlIeHs Ui 3a0e3nedeHHs e(QEeKTUBHOCTI Ta
BHCOKOT SIKOCT1 pO3p0OOOK

[Ticnss  3acBO€HHS ~ HABUAJbHOI  JUCHUIUIIHA  CTYJIEHTH  MAaloTh
IPOJAEMOHCTPYBATH TaKl IPEIMETHI pe3yIbTaTh HaBYaHHS:
3HAHHS:
— TMOJIOKEHb CY4aCHUX TEOpii Oy0BH aTOMIB Ta XIMIYHOTO 3B’A3KY;
— OCHOBHHUX MOHSTH Ta 3aKOHIB XIMIYHOT TEPMOJAMHAMIKY 1 KIHETUKH; METO1B
aHaIi3y BIUIMBY MapaMeTpiB CUCTEMHU Ha CTaH XIMIYHOI PIBHOBAary;
— BJIACTMBOCTEH PO3YMHIB HEEJIEKTPOJIITIB Ta €JIEKTPOJIITIB;
— 3aKOHOMIPHOCTEW MPOXO/KEHHS OKMCHO-BIIHOBHUX TPOIIECIB Ta PEaKIIiif;
— 0C00JIMBOCTEN 3aCTOCYBaHHS XIMIYHUX JIKEPEIT €JIEKTPOCHEPrii,
3aCTOCYBaHHS €JEKTPOJII3Yy, METO/1B OOPOTHOU 3 XIMIYHOIO Ta
SJIEKTPOXIMIYHOIO KOPO3I€IO0;
YMiHHA:
— aHaJI3yBaTH 3aJIEKHOCTI XIMIYHUX BJIIACTUBOCTEH PEUOBUH BiJ] TUITY 3B’ SI3KY
Ta OyZI0BH MOJIEKYT;




— PpO3paxoBYyBaTH OCHOBHI TEPMOJAMHAMIYHI Ta KIHETHUHI TapaMeTpH
XIMIYHHX TIPOIIECIB, BAKOPUCTOBYBATH X JIJIsl CIIPSMYBAHHS OCTAHHIX Y
MOTPIOHOMY HaNPSIMKY;

— OIIIHIOBAaTH MOXJIMBICTh MEPEOITY peakiliii MK eJIeKTPOJIiTaMHi, BU3HAYATH
ONTUMAJIBbHI cIIoco0M mocIabaeHHs a00 MOCUIICHHS TiIPOJIi3Y;

— BHW3HAYaTH HANPSIMOK OKHMCHO-BITHOBHOTO MPOIIECY, CKIIAIaTH CXEMHU
raJibBaHIYHUX €JIEMEHTIB, 00UMCIIIOBATH €JIEKTPO 1HI noTeHiianu ta EPC;

— BH3HAYaTH MOCIOBHICTD 31MCHEHHS €IEKTPOXIMIYHUX MPOIIECIB Ha
eJIEKTPOJIax IIiJl 9ac eINeKTPOIIi3y, PO3paXOByBaTH KiJIbKICTh OJEpKaHOT
PEUYOBHHH ITICIISI €IEKTPOIII3Y;

— 3aCTOCOBYBATH METOJIHU 3aXHCTy METaJiB BiJl KOPO3ii.
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— PpO3B’sS3yBaHHS TUIIOBUX 3aBJIaHb, 110 BITHOCATHCS /10 PEIMETY HAaBYAIBHOI
JIACIHATLIIHH;

— poboTH B XIMIYHIH 1ab0paTopii, MpOBEEHHS OCHOBHUX XIMIYHUX PEaKIlii B
71a060paTOPHUX YMOBAX, CKJIaJaHHs 3BITY PO BUKOHAHHS J1a00OpAaTOPHUX
PpOOIT.

2. IlpepexBi3nuTu Ta NOCTPEKBIZUTH JUCUUILIIHU (MICIE B CTPYKTYPHO-JIOT1UHIM
CXEM1 HaBYaHHS 3a BIJMOBIIHOIO OCBITHBOIO MPOrPamMoIo)

Marepian KpeauTHOro MoAyJis Oasyerhcss Ha nuctuiuiiHax "Ximisg", "di3uka",
"Marematuka" 3a mporpamoro cepeAaHpoi mkoiau. KomrmereHii, oTpuMaHi
CTYJIEHTaMHU B MPOIIECI BUBUCHHS IIOTO KPEAUTHOTO MOYJIS, 3aCTOCOBYIOTHCS JIJIs
OMMAHYBAaHHS JUCUUIUIIH I[HUKIY MpoQeciiHOl MiAITOTOBKH, B paMKax SKUX
nepeadayeHo 3acTOCYBaHHS 3aKOHIB (DI3UKM Ta XiMIi U1 KOHCTPYIOBaHHS
JITATBHUX arapaTiB Ta CUCTEM KepyBaHHS HUMH.

3. 3MICT HaBYAJILHOI JUCIUILTIHA

Poznin 1. OCHOBHI 3AKOHOMIPHOCTI ITEPEBIT'Y XIMIYHMX
[TPOLECIB.

Tema 1.1. ATomMHO-MosieKysipHE BUeHHS. CTEX10METPUYHI 3aKOHH XIMIi.

XiMis K HayKa IIpO PEYOBUHU Ta iX miepeTBopeHHs. [IOHATTS mpo XiMiYHMIA
enemeHT. [3otomu. [IpocTi 1 cknaani pedyoBuHu. ABuie amotporii. [loHarta npo
JTanbTOHIMM Ta Oepromian. Macu (aOCOMIOTHI Ta BIHOCHI) aTOMIB 1 MOJICKY,
onvHUIll BUMIpy. Monbs pedoBuHH. MossipHa Ta BIHOCHAa MOJIEKYJISIpHA Maca
PEYOBHHH.

3aKoH 30€peKEeHHS Macu PEYOBHH. 3aKOH CTAJIOCTI CKJIaay. 3aKOH KPaTHHX
criBBiIHOIIEHD. [l0OsICHEHHSI OCHOBHHMX 3aKOHIB aTOMHO-MOJIEKYJISIPHOI Teopii 3
MO3UIIIN BUEHHS PO aTOMU 1 MOJIEKYJIH.



["a3omoaiOHuMit cTaH peuoBUH. 3aKOHM 1€abHUX Ta3iB. 3aKkoH MeH ieneeBa-
Knaneitpona. 3akon ABoraapo. 3Ha4eHHs 3aKOHY ABOrajpo Ta HaCIiAKIB 3 I[bOTO
3aKoHy. Mousipanii 06’eM rasy. [IOHSATTS Tpo BITHOCHY TYCTHHY razy. Meromau
3HAXOJ[PKEHHSI MOJICKYJISIPHOI MacHu PEYOBHUH, IO 3HAXOAATHCS Y Ta30moJai0HOMY
CTaHI.

Tema 1.2. Knacu HeopraniqyHuX CHOJYK.

Knacudikamist Heopraniuaux cnoiyk. [Ipocti Ta cknaani peyoBuHu. MeTtanu
ta HemeTanu. OKCUAM: KHUCIOTHI, OCHOBHI Ta aM(OTEpHi; COCOOM OJep:KaHHs
OKCHJIB, iX XiMmiuHI BiactuBOCTi. ['impatu oxcuaiB. OcHOBHI Ta am{QoTepHi
rigpokcuan: moOyBaHHS Ta XIMIYHI BIacTHUBOCTI. KuciaoTu: oKcHTreHOBMICHI Ta
0€30KCUTEHOBI; crmocobu onepkanHs, BiacTuBocTi. Comi, onmepkaHHS Ta
BJIACTUBOCTI CEpeHIX, KHCIMX 1 OCHOBHUX coJyieil. Peakiiii moaBiiHOro OOMIHY.
KomrutekcHi crionyku, J00yBaHHS Ta BJIACTUBOCTI. | @HETHMYHHI 3B'S30K MIXK
OKCHJIaMH1, OCHOBAMH, KHCJIOTAMH 1 COJISIMH.

Tema 1.3. EHepreTrka XiMIYHUX PEAKIIii.

BHyTpinnHs eHeprisi Ta eHTalbllig, €K30- Ta €HI0TepMiuHl peakiii. [leprmii
3aKOH TepMoAuHaMiku. TerioBl epekTu 3a yMOB CTajoCTi THCKY Ta CTaJIOCTI
00’eMy, iX 3B’S30K 3 EHTAJbIIEI0 Ta BHYTPIIIHBOK EHEPri€l0 CHUCTEMHU.
TepMoxiMiuHI pIBHSHHA. 3aKOHHU TepMOXiMii. 3akoH I'ecca Ta HOro BUKOPUCTaHHS
B TEPMOXIMIYHHUX po3paxyHkax. CTaHAapTHUWA TEIJIOBUH €QEKT YTBOPEHHS
XiMI4HO1 crionyku. CTaHJapTHA €HTAJbIIA 3TOPSIHHS PEUYOBHUH.

[TonsTTss mpo eHtpomnito. EHTpomis ik mMipa HEBHNOPSAJIKOBAHOCTI CHCTEMH.
CrangapTtHi eHtpomii. BrumB erpomiifHOro Ta eHTalbIiiHOrO (HakTOpiB Ha
HaIMPSMJICHICTh TPOIIECiB. 3MiHA 1300apHO-130TEPMIYHOTO TMOTEHIIaNy (BUIbHOI
eHeprii ['1060ca) sik KpuTepit caMOJOBUIHLHOCTI IPOTIKAHHS MpoIieciB. Po3paxyHku
3MiHM BUTbHOI eHeprii [100ca. 3anexHicTh BUTbHOI eHeprii [160ca Bifg
TemriepaTypu. BinbHa eHepris ['enpMrosbiia.

Tema 1.4. XiMiuHA KIHETHKA.

I'omorenHi 1 rereporedHi cucremu. [IIBUAKICTh peakiiii B TOMOT€HHUX Ta B
reTepOoreHHuXx cucremax. PakTopu, 110 BILUIMBAIOTh HA MIBUIKICTh peakiiii. 3akoH
peakitii. [ToHSITTS PO MOJIEKYJIAPHICTh Ta MOPSIAOK peakiii. [Ipuknaau MexaHi3MiB
XIMIYHMX peakiliid. JIaHIrorosi peakiiii.

B Ttemmnepatypu ©Ha mBuakicth peakiii. IlpaBuno Bawt-TI'odda.
AxTtuBHI Mosiekynu. Enepris aktuBamii. PiBHsHHS Appeniyca. [lonsTrs mpo
katami3. [aridiTopw.

Tema 1.5. XimiuHa piBHOBAra.



HeobGopoTai Ta 060poTHI peakirii, XxiMiuHa piBHOBara. Konctanta piBHOBaru
TOMOT@HHHMX Ta TeTEPOreHHUX peakilii. 3B 430K 3MiHU BUIbHOI eHeprii ['100ca Ta
KOHCTaHTH piBHOBaru. 3mimieHHs piBHoBaru. [Ipunnun Jle [larense. [losicnenus
3MIIIIEHHS XIMIYHOiI PIBHOBarM 3 TOYKM 30py XIMIYHOI KIHETHMKH Ta
TEPMOIUHAMIKH.

Poznin 2. BYJIOBA PEHOBUHMN.
Tewma 2.1. BynoBa aTromiB XiMIYHUX €JIEMEHTIB.

ExcriepuMmeHTanbHi JAaHi, IO CBiI4aTh MPO CKIATHICTH OyJOBU aToOMY.
EnexTpoH, fioro 3apsia ta maca. Teopist Pesepdopaa. Teopis OymnoBu atoMy BOAHIO
3a H. bopoMm. XBuiboBi BIAacTUBOCTI eleKTpoHA. KopIycKyIsipHO-XBUIHOBUN
nyamisMm. PiBasHHS ae bpoitnsa. XBunboBa (yHkIis. [IoHATTS mpo eleKTpOHHY
I'YCTUHY (€JIEKTPOHHY XMapy).

KBanToBi umcna. Ix MoxkiamBi 3HaueHHs. EHepreTwuHi piBHI Ta mHijpiBHi.
Enextponna opOitans. @dopMa eneKTpoHHUX opOitamedt s s-, p- Ta d-
CJIEKTPOHIB.

[Mpunnun naiimenmoi eneprii. [lpunnun Ilaymi. TlpaBuna KneukoBcbkoro.
[IpaBuno I'yama. EnexktponHi hopmMynu Ta €IEeKTPOHHI CXEMH aTOMIB XIMIYHHMX
€JIEMEHTIB.

Tewma 2.2. Ilepioguunnii 3aK0H. 3aKOHOMIPHOCTI 3MIHH XIMIYHUX
BJIACTUBOCTEHN €JIEMEHTIB Ta iX CIOIYK.

[TouarkoBe GopMyntoBaHHs nepioanyHoro 3akony (3a . I. MenneneeBum).
[lepionuuna cuctema sK BiJOOpakeHHS TMepioauyHOTO 3aKoHy. CTpykTypa
NEepioIMYHOI CUCTEMU: MEpioaH, rpynu, marpynu. Homep rpynu 1 BaJeHTHICTH
eJieMeHTa. 3MiHa BIACTUBOCTEHN €JIEMEHTIB Yy Tiepioji, B rpymi. Micie enemMeHnTa y
NeploInYHIA CUCTEeMI — HOTO HaWBAXKJIMBINIA XapaKTepucTuka. 3akoH Mosii.
CyuacHe dhopMyJIFOBaHHS MEPI0MYHOTO 3akoHY. [lepiognuna cucrema 1 ii 3B’s30K
3 Oy/10BOIO aTroMa. 3arOBHEHHS €JIEKTPOHAMH IT1IPIBHIB Y KOKHOMY MEpio/i. s-, p-,
d-, f-enementu. Yucno enemeHtiB y mnepioai. ExemMeHTH rosoBHHX 1 MOOIYHUX
niarpyn. ,JIIpockok” enexkrpoHa y d-eneMeHTiB. f-enmeMeHTH, OCOOJMBOCTI iX
€JICKTPOHHOT OY/IOBH 1 MOJIOKEHHS B MEP10JIUYHIN CHUCTEMI.

Enepris 10H13a111i, eHeprisi COPITHEHOCTI A0 €JIEKTPOHA, iX 3aJIeKHICTh BiJ
3apsiy anpa, pagiyca 1 eJIeKTpOHHOI O0y/10BH aToMa. 3aKOHOMIPHICTh 3MiHU €HEeprii
10HI3alli Ta €Heprii CHOPIAHEHOCTI 1O €JEKTPOHAa y EJEMEHTIB B mepiojax 1
rpynax.  EmekTpoHeraTWBHiCTh.  3HAUCHHS  €JICKTPOHETATUBHOCTI IS
XapaKTEPUCTUKU XIMIYHUX BJIIACTUBOCTEH enemMeHTiB. [lepioanuHi Ta HemepioanydH1
BJIACTUBOCTI €JIEMEHTIB. 3B’S30K MIXK TOJIOKEHHSIM €JIeMEHTa y TepioaudHIN
CUCTEMI Ta OT0 eNeKTPOHHOI0 Oy/10B0r0. HOMep rpymnu Ta BaJeHTHICTh €JIEMEHTA.

Tema 2.3. Ximiunuii 3B s130Kk. BnactuBocTi Mmosiexyn. MixkMoneKyssipHa
B3a€MOIISL.



BaneHTH1 eleKkTpoHU 1 BaJIEHTHICTh €JIEMEHTIB B OCHOBHOMY 1 30Y/I’KEHOMY
ctaHax. Teopis ciiHoBO1 BasieHTHOCTI. [Ipupoaa xiMiuHoro 3B’ s13Ky. KoBaneHTHUM
3B’SI30K, MOT0 XapaKTepUCTUKU: JOBKUHA 1 eHepris. OCHOBHI MOJOKEHHS METO1Y
BasieHTHUX 3B’ s13kiB (MB3). HacuueHicTh 1 HANpSAMIIEHICTh KOBAJIEHTHOTO 3B’ SA3KY.
MexaHi3MH YTBOPEHHsSI KOBAJEHTHOTO 3B’s3Ky. BajeHTHI KyTH B KOBAJICHTHUX
MoJekyax. ['iopunuzaiiiss aToMHUX OpOiTanel, TUIH Ti0puan3ailii. 6- 1 T-3B’SI30K.
JlemokamizoBaHHM T-3B’SI30K.

JloHopHo-akmenTopHa B3aemoxis. [lonsapHuil 1 HEMOJSPHUN KOBAJICHTHUH
3B’s130Kk. CtyneHi okucHeHHs. EdexTuBHi 3apsanu atoMmiB. loHHUH 3B’A30K, HOTO
BJIACTMBOCTI: HEHACHUEHICTh 1 HEHANpPaBJICHICTh. MeTaniuyHuii 3B SI30K.

[onsapHi 1 HenmoyApHI MOJIeKyIH. J[umonbHUN MOMEHT. 3AaTHICTh MOJIEKYJ
no monspu3amii. MDKMOJEKYJISSpHAa B3a€EMOJIs: OpI€HTaIliiHa, 1HIYKIIIHHA,
JYCIIepCiiiHa B3aeMOJiE  MoOJIeKyd. BojaHeBuil 3B’SI30K, HOTO 0OCOOJIMBOCTI.
MiXMOJIEKYIIpHUN Ta BHYTPIITHLOMOJIEKYJISIPHUIN BOJAHEBUH 3B’SI30K, MOTO BIUIMB
Ha (h13UYHI BIACTUBOCTI PEYOBHH.

Poznin 3. PO3UMHU.
Tewma 3.1. 3aranbHi BIaCTUBOCTI PO3YUHIB.

HucnepcHi cucremu. MOJEKYJIApHI pO3YMHUA. PO3YMHHUK Ta pO3YMHEHA
pedoBuHa. CrnocoOu BUpaXeHHs KOHIEHTpalii po3uuHiB. [Ipomecu, 110
BIIOYBAIOTHbCS NPH PO3YMHEHHI Ta3oNoAIOHMX, PIOAKUX Ta TBEPAUX PEUOBUH B
pinunax. ConbBataniga. Temniota (eHTadbIlisl) PO3YMHEHHS. BrumB mnpupoau
PEYOBHH, TUCKY Ta TEMIIEPATypH Ha PO3UMHHICTb ra3iB, PIIUH Ta TBEPAUX PEUOBUH
y pinunax. 3akon Denpi. 3akonu Payns. IX Bu3HayeHHs, MaTeMaTHUHUH Ta
rpadiunmii Bupa3z. Ocmoc. Ocmornunuii TUCK. 3akoH Bant-I'odda. Buznauenns
MOJIEKYJISIPHUX Mac PO3YMHEHHUX PEYOBUH. 3aKOH CeyeHOBa.

Tewma 3.2. Po34uriHM €EKTPOITITIB.

BigxuneHnHss po3uMHIB €JEKTPOJITIB Bij 3akoHiB Paynsa. [3oToHIYHMI
koedimient. CTyniHb AUcCOIialii Ta 11 BUBHAUYCHHS Yepe3 3HAUYCHHS 130TOHIYHOTO
koedimienta. Teopis Appeniyca. Ponap po3umHHHKA TpU AMCOLIAIli PEYOBUHHU.
CunpHi Ta cnalki enektpodiitd. KoHcTraHTa nucomianii CaOKHX €JIEKTPOJITIB.
3akoH po3BeaeHHs1 OctBanbaa. CTyniHYacTa IUcoLialis.

Knacudikariist e1eKTposiTIB 32 XapaKTepoM 10HIB, 110 YTBOPIOIOTHCS MPH
JUcoIliamli:  KUCJIOTH, OCHOBHM, aMm@oditd, comi. JloOyTok pO3YMHHOCTI
MaJIOPO3YMHHUX PEYOBHH. Peakiiii i0HHOro 0OMiHY B PO3YHMHAX E€JIEKTPOJITIB Ta
YMOBH iX nepe0iry B NpsSMOMY HaIpsIMKY.

Tema 3.3. Jlucomiamis Boau. BogneBuit moka3Huk. ['igpomi3 coneil.



EJeKTpONiTHYHA JMCOIIAIlis MONeKyn BoAW. MoHHMI H0GYTOK BOJIM.
BonneBuit nokaszuuk pH. KucnorHo-ocHoBHi iHaukaropu. ['igpoini3 cosneit. Pizni
BUMAAKK Tifpomizy coseil. MOHHI Ta MONEKYISApHI PIBHSHHS peakiil rixpoli3y.
BuznaueHnHs peaxiiii cepeoBHIla pO3UHHIB COJICH.

Poznin 4. OKUCHO-BIZIHOBHI ITPOLIECH.
Tewma 4.1. OKUCHO-BITHOBHI peaKiiii.

[Ipouecu oxuciaeHHs Ta BigHOBICHHA. OKHCHUKHM Ta BiJIHOBHUKH.
[TocnigoBHICTh CKIIAJaHHS OKHUCIIOBAIbHO-BIIHOBHUX pEakKIlii, iX Kiacudikaris.
YPpiBHIOBaHHS OKHCHO-BITHOBHHX pEaKI[ii METOJOM €JIEKTPOHHOro OajaHcy
(metox Hekpacosa). Biimus cepenopuiia Ha nepedir OKMCHO-BITHOBHUX PEaKITii.

Tema 4.2. 'anbpBaHiIuHI €JIEMEHTH.

EnexTponuuii moreHiian, HWOTro YTBOPEHHS, BUMIPIOBAHHS EJIEKTPOIHUX
noteHiiamB. CTaHIapTHI €IEeKTPOJHI IMOTeHIanu. TaOaulls OKMCHO-BIJIHOBHHUX
noTeHmiamB. HampsiMmok rmepebiry OKHCHO-BITHOBHUX peakiid. 3alleKHICTb
CJIEKTPOIHUX MOTEHINANIB Bl TeMIepaTypu Ta KoHleHTpaiii. @opmyna Hepucra.
Psin manpyr metaniB. Tunu enexTpoais.

lanpBaHIUHMI €lIeMEHT, MOro eneKkTpoxiMiuHa cxema. I[lporecu, 110
BIIOYBAIOTbCSI HA  €JEKTpPoJax MpH  poOOTI  TalbBAHIYHOIO  €JIEMEHTA.
EnexTpopyuiiiHa cuiia rajibBaHI4HOTO enemeHTa. [lonsapu3zaiiis enekTpois.

Tema 4.3. Enexkrpoximis. Enekrpomnis.

[ToHsATTS TIPO €NeKTPOIi3. YMOBH, HEOOXIIHI ISl IPOBEACHHS €IEKTPOITI3Y.
AHOJIHE OKMCHEHHS Ta KaTOJHE BITHOBJICHHS. EJNEKTposi3 3 HEPO3UMHHUM Ta
PO3YMHHUM aHOJaMHU. 3aKOHH eJeKTpoii3y. [lociaigoBHICTh po3psay 10HIB Ha
karomi Ta aHoxl. 3akoHu @apanes. Buxig 3a crpymom. Bukopucranus
CJIEKTPOJII3Y (OTPUMAHHS Ta OYUIIEHHS METaJIB, 3aXHUCHI IOKPUTTS).

Tema 4.4. Kopo3ist MeTalliB Ta CIUIaBiB. 3aXUCT BiJ KOPO3ii.

Koposis meraniB. Knacudikamis KOpo31MHHUX MPOLECIB 3a MEXaHI3MOM
Kopo3ii. XiMiyHa 1 €JeKTpOXiMiuHa Kopo3id. IIpuunHU, MO COpUSIOTH KOPO3ii.
EnexTpoaHi mporecu y KOpO3iMHUX TallbBaHIYHUX €JIEMEHTIB. MeToau 3aXucry
METaJiB BIJ KOpO3ii: JIEryBaHHS METaJB; 3aXWUCHI MOKPUTTS (HEMETallyHi,
METaJi4Hl); eJIEKTPOXIMiYHI METOAM 3aXUCTy (MPOTEKTOPHUM, 30BHINIHHOTO
MOTEHITIay); 3MiHa arpecHMBHOCTI  KOpO3iHHOro cepefoBHiIa (BBEICHHS
1HT101TOP1B, 3MEHIICHHS KOHIIEHTPAII1 arPECUBHUX KOMITOHEHTIB).

4. HaByasibH1 MaTepiaiu Ta pecypcu



HaBuanbni Mmatepianu, 3a3HayeHl HUXK4Ye, JOCTymnHI Yy Oibmioreri
yHiBepcuTeTy. O00B’A3KOBOIO JI0 BUBUEHHS € 6a30Ba JiTepaTypa, 1HII MaTepiajik
— QaxynpTaTuBHI. Po3miiM Ta TeMH, 3 SKUMH CTYACHT Ma€ O3HAHOMHTHCH
CaMOCTIHO, BHKJaJad 3a3Haya€ Ha JCKI[IHHUX Ta TMPAKTUYHUX 3aHITTIX.
[Ipe3enTarii JIeKIid Ta 3BITH A0 BUKOHAHHS JA0OpATOPHUX POOIT PO3MIIICHO Y
BIIMOBITHOMY TUCTaHIIIHHOMY Kypci [12].
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[Hdopmartiitai pecypcu



12.  ucranuiitnuit kypc Xiwmis (nns cryaentis [AT) [Enextponnuii pecypce] —
Pexxum noctymy mo pecypcey: https://do.ipo.kpi.ua/course/view.php?1d=2764.

HasuanbHUN KOHTEHT
5. Metoarka onaHyBaHHS HaBYaJIbHO1 JUCIUIUIIHA (OCBITHHOTO KOMIIOHEHTA)

JIekmiiiai 3aHATTS

BuuntyBaHHS JEKIid 3 JAWCHUIUIIHA TPOBOJUTHCS  IMApalielIbHO 3
BUKOHAHHSM CTYJIECHTaMH JIA0OPATOPHUX POOIT Ta PO3IISLAOM HUMH MUTAHb, IO
BUHOCSITBHCSI HA caMOCTiiHy poOoTy. [Ipu unTanHi JeKIii 3aCTOCOBYIOTbCA 3ac00U
tst BimeokoHdepentiit (Google Meet, Zoom TOII0) Ta LIIOCTPATUBHUN MaTepian y
BUTJIAJII TIpe3eHTallii, ki po3mimieHi Ha riargopmi Moodle[12]. Tlicna koxHOT
JEKIT PEeKOMEHAYEThCS O3HAWMOMHTHCH 3 MaTepiajaMH, PEKOMCHIOBAHUMU JUISI
CaMOCTIMHOTO BHBYEHHS, a TEpell HACTYIHOIO JIEKIi€I0 — MOBTOPUTH MaTepial
IIOIIEPEIHBO].

Ne | Jlata Onuc 3aHATTS
1 |01-07 Bepecust | Tema 1.1. Tlonsarts mnpo ximiuHui enemeHtT. [lpocti 1
2021 p. CKJIaJIHI pe4OBUHU. AOCOJIFOTHI Ta BIAHOCHI MacH aTOMIB 1

MoOJieKyJd. Monb peyoBMHHU. MonsipHa Ta  BIJHOCHA
MOJIEKYJIIpHA Maca PEYOBUHHU.

3aKkoH 30epeKeHHS Macu PEYOBHUH. 3aKOH CTaJlOCTI
ckiany. 3akoH ABoraJpo Ta ioro Hachigku. MomnspHuit
00’eM ra3zy. [IoHATTS mpo BITHOCHY T'yCTHHY raszy. Meroau
3HAXOM)KEHHSI ~ MOJIEKYJISIPHOI ~ MacH  pPEYOBHH,  LIO
3HAXOMASATHCS y Ta30MOAI0HOMY CTaHi.

2 | 08-14 Bepecus | Tema 1.2. Knacudikarisi Heopraniuaux croiyk. [Ipocrti Ta
2021 p. CKJIaJIH1 pe4oBUHU. MeTanu ta HemeTanu. OKCUIU, OCHOBHI
Ta aMmQoTepHl TIAPOKCUAM, KHUCIOTH, COJIi: CIOCOOH
oJIep)KaHHS, XIMIYHI BJIACTUBOCTI. Peakiii moaBiitHOTO
oOmiHy. KommiekcH1 crnoiyku, J0OyBaHHS Ta BIACTHUBOCTI.
I'eneTnyHMH 3B'I30K MK OKCHJAaMH, OCHOBAaMH, KHCJIOTaMH

1 COJISIMH.
3 | 15-21 Bepecust | Tema 1.3. BHyTpiliHS €Heprisi Ta €HTajlblisA, €K30- Ta
2021 p. eHgotrepMiuHi peakiii. Ilepmmii 3akOH TEepMOAMHAMIKH.

TennoBi edexkT 3a yMOB CTQJIOCTI THUCKY Ta CTajOCTI
00’eMy, 1X 3B’SI30K 3 EHTAJIBIIIEIO Ta BHYTPIIIHHOIO CHEPTIEI0
cucteMu. TepMOXiMiuHI pIBHSHHS. 3aKOHU TEPMOXIMIi.
3akoH ['ecca Ta WOro BUKOPHCTaHHS B TEPMOXIMIYHUX
po3paxyHkax. CTaHmapTHUN TEIUIOBHM €(QEeKT YTBOPECHHS
xiMigyHO1  cnonmyku. CTaHAapTHAa CHTAbIIISI  3TOPSHHS

PEYOBHH.
4 |22-28 Bepecus | [Iponosxenns remu 1.3. Tlouarta npo entponito. EnTponis
2021 p. SIK Mipa HEBIOPSAAKOBAHOCTI cucTeMu. CTaHIapTHI EHTPOTIIi.

Brme  erpomifiHOro Ta eHTadbIIMHOrO (HakTOpiB Ha
HaNpsIMJIEHICTh MpolieciB. 3MiHa 1300apHO-130T€PMIYHOTO




noTeHiiany (BUibHOi eHeprii [100ca) sk  kpuTepii
CaMOJIOBIJILHOCTI MPOTIKaHHS TpoIleciB. Po3paxyHku 3MiHU
BUTbHOT eHeprii ['106ca. 3anexxHicTh BUIbHOI eHeprii ['160ca
BiJl TEMIIEpaTypH.

29 BepecHs —

05 >xoBTHHA
2021 p.

Tema 1.4. IIBuakicTh peakiii B TOMOTCHHHMX Ta B
reTepOreHHNX CHUCTeMax. 3akoH Jirounmx wmac. IIpocti Ta
ckiaaHi peakiii. [IoHATTS mpo MOJEKYISPHICTH Ta MOPSIOK
peakmii. [Ipuknagyn MexaHi3MiB XiMIYHHMX peakiliii. Brums
TEMIEpaTypy Ha MBUIKICTH peakilii. [IpaBuno Bant-I'odda.
Enepris axtuBamii. PiBusuua Appeniyca. IlousaTts mpo
KaTais.

06-12 KOBTHS
2021 p.

Tema 1.5. Cran ximiuHOi piBHOBaru. KoHcTaHnTa piBHOBaru
FOMOTE€HHUX Ta TETePOTCHHHUX peakiiid. 3B’SI30K 3MIHU
BUIbHOT eHeprii [100ca Ta KOHCTaHTH PIBHOBAru. 3MilllEHHS
piBHoBaru. IIpunnun Jle Illarenbe. IlosicHeHHs 3MilIEeHHS
XIMIYHO PIBHOBar"d 3 TOYKH 30PY XIMIYHOI KIHETHUKH Ta
TEPMOIUHAMIKHU.

13-19 x0oBTHA
2021 p.

Tema 2.1. Teopis Pesepdopna. Teopis OynoBu aromy
BOAHIO 3a bopoM. XBHUIBOBI BIIACTUBOCTI E€JIEKTPOHA.
KopnyckynsapHo-xBuiboBHM gyani3Mm. PiBHsSHHS ne bpoiins.
XBuiboBa (QyHKLISA. [IOHATTS Npo €NeKTPOHHY TYyCTUHY
KBanToBi wuwcma. EnepretnuyHi piBHI Ta MOiAPIBHI.
Enextponna opOitane. [lpuHiun HaiimMeHoi eHeprii.
[Mpunnun [laym. IlpaBuna KieuxoBcekoro. [IpaBuiio
I'yana. EnextponHi Gpopmynu Ta eIEeKTPOHHI CXEMH aTOMIB
XIMIYHUX €JIEMEHTIB.

20-26 »XOBTHA
2021 p.

Tema 2.2. CrtpykTypa NEpiOgUYHOI CHUCTEMH: TEPIOAH,
rpynu, miarpynd. Homep rpynu i BaJIeHTHICTh €JIEMEHTA.
3MiHa BJIACTUBOCTEH €JIEMEHTIB y MEpioJil, B rpymi. 3aKoH
Mo3zni. CydacHe (opMyItOBaHHA MEPIOJAUYHOTO 3aKOHY.
[lepioguuna cuctema 1 i1 3B’S30k 3 OyJOBOIO aroma.
EnemeHTH TrONOBHUX 1 mNOOIYHMX miarpym. ,,IIpockok”
€JIEKTpOHa y d-eJIEMEeHTIB.

27 *oBTH - 02

JINCTOITaa
2021 p.

[Iponosxkenns temu 2.2. EHepris ioHi3aIii, eHepris
CIOPIJTHEHOCTI /IO  €JEKTPOHA, EJEKTPOHETATUBHICTD,
3aKOHOMIPHICTh iX 3MIHU B MeEpiojax 1 rpymnax. 3B 430K Mixk
MOJIOKEHHSIM €JIEMEHTa y TEepIOANYHIM CUCTEeMI Ta MOro
€JICKTPOHHOIO 0YI0BOIO.

10

03-09
JIMCTOoIIaga
2021 p.

Tema 2.3. Teopis cmiHOBOi BajeHTHOCTI. [lpupona
xiMiyHOTO  3B’s13Ky.  KoBaneHTHHMII  3B’S30K, METOJ
BajieHTHUX 3B’s3kiB (MB3). HacuueHicTh 1 HanpsMIIeHICTb
KOBaJICHTHOTO 3B’SI3KY. MexaHizmu YTBOPEHHS
KOBQJICHTHOTO 3B’sA3KYy. BalleHTHI KyTM B KOBAJEHTHUX
Mosekynax. [iOpuau3zaiiss aToMHUX oOpOiTaned, TUIHU
riopuamszaiii. o- 1 7-3B’s30K. JlOHOpHO-akuenTopHa




B3aemMozis. [lonspHuil 1 HEMOJMAPHUNM KOBAJECHTHUM 3B’ SA30K.
EdexTuBH1 3apsiin aToMiB.

11 | 10-16 Tema 3.1. JlucmepcHi cuctemu. MOJEKYJIsIpHI PO3YMHHU.
JIMcTOoNnaza CnocoOu BUpakeHHsI KOHIIeHTpaIlii po3unHiB. ConbBartariisi.
2021 p. Tepmonunamika po3uriHeHHs. 3akoH ['enpi. 3akonu Pays.

BuzHaueHHsT MOJIEKYJIIPHUX Mac PO3UYNHEHUX PEUOBHUH.

12 | 17-23 Tema 3.2. Enextpomitu, ix kinacudikamis. CrymiHb
JUCTONA1A auconianii Ta ii Bu3HaueHHa Teopis Appeniyca. Poib
2021 p. PO3UYMHHUKA MpU Aucouiamii pedoBuHu. CuibHI Ta ciabki

enektpoinitd. KoHcTanTa Aucorianii ciabKux elIeKTpOJIITIB.
3akoH posBeaeHHs OctBanpaa. CrymiHYacTa AMCOIIALlS.
Peaxiii ioHHOr0 0OMIHY B pO34YMHAX €JICKTPOJIITIB.

13 [ 24-30 Tema 3.3. EnextpoiiTu4Ha IUCOIIAIS MOJICKYJ BOJIH.
JIUCTOIIaia Wonnuii no6yrok Boau. BonHneBuit mokasnuk pH. I'igpomnis
2021 p. coneif. Pi3Hi Bumamku rimponisy comeil. Monmi Ta

MOJICKYJISIpHI PIBHSIHHSL peakiiil Tipoiizy. BusHaueHHs
peakilii cepeoBUIla PO3YHHIB COJICH.

14 | 01-07 rpynus | Tema 4.1. Cryninbp okucHeHHs. llpomecu OKUCHEHHs Ta

2021 p.

BiIHOBJIEHHA. OKMCHHUKM Ta BIZHOBHUKH. IlociaigoBHICTH
CKJIaJIaHHSI OKMCHO-BIJIHOBHUX peEaKIlii, iX Kiacudikaris.
VpIBHIOBaHHS  OKHCHO-BIJHOBHMX  pE€akiiii  METOJIOM
eleKkTpoHHoro ©Oamancy (meronm Hekpacora). Brums
Cepe/IoBUIIA HA TIEpeOIr OKUCHO-BIJHOBHUX PEaKIIii.

15

08-14 rpynns
2021 p.

Tema 4.2. EnexkTpoaHuili mOTeHIiad, MHOro yTBOPEHHS,
BUMIPIOBaHHS  €JIGKTPOJHMUX TMOTeHmiamB. CraHgapTHI
eICKTPOAHI MOTeHIiaau. TaOnauisg OKHCHO-BITHOBHUX
noteHmiamb. Hanpsmok mnepediry  OKHCHO-BIJHOBHHUX
peakiiil. 3aJeXHICTh EJEKTPOJHUX TMOTEHLIANIB  BIJ
TeMmreparypu Ta KoHueHTparii. ®opmyna Hepucra. Psig
HaIpyTr MeTaliB. TUIN €IeKTPO/IiB.

16 | 15-21 rpynusa | [Iponosxkennss temu 4.2. Krnacudikamis enekTpoaiB Ta
2021 p. rajbBaHIYHUX e€JeMEHTIB. [anbBaHIYHUN €JIeMEHT, HOro
elekTpoxiMiyHa cxema. [Iporecu, mo BinOyBarOThCs Ha
eJIeKTpogaX TNpH  poOOTI TalbBaHIYHOTO  CJIEMEHTA.

EnextpopymiiiitHa cuiia raJibBaHIYHOTO €JIEMEHTA.
17 | 22-28 rpynuast | Tema 4.3. IToHATTS TIpo eIeKTpOIi3. YMOBH, HEOOXITHI JJIs

2021 p.

IPOBEJCHHS €JIEKTPOJIi3y. AHOJIHE OKHMCHEHHS Ta KaTOJIHE
BIJTHOBJIEHHS. EJEKTpomi3 3 HEPO3UMHHHM Ta PO3UYUHHUM
aHolaMH. 3aKOHM eneKTpoui3y. llocimioBHICTE po3psLy
10HIB Ha Karoii Ta aHoxdl. 3akonu PDapazaes. Buxin 3a
cTpyMoM. BukopucrtanHs enexkTposizy (OTpUMaHHS Ta
OUMIIEHHS METaJIB, 3aXUCHI TOKPUTTS).

18

29 rpyans
2021 p.— 04

Tema 4.4. Kopozis MeraniB. Kimacudikaiiss Kopo3iitHUX
nporieciB. XiMigHa 1 eeKTpoxiMiuyHa Kopo3is. [Ipuannu, o




ciuns 2022 p.

KOpO3ii.

CIIPUSAIOTH KOopo3ii. EnexTpoaHi mporecu y KOpo3iiMHUX
rajbBaHIYHUX eJeMeHTax. MeToau 3aXuCTy MeTajiB BiJ

JlaGopatopHuii MpakTUKyM

MeToto 1ab0paToOpHOTO MPAKTHUKYMY € 3aKpIIJICHHS TCOPETUYHUX 3HAHD,
OTPUMAaHUX Ha JEKIAX Ta B MPOIECi CaMOCTIMHOT poOOTH 3 JiTepaTypHUMHU
JUKepellaMd B XOZ1 BUBYEHHS HABYAIBHOI JUCIUIUIIHU «Ximis». Marepian
7a00paTOPHOTO TMPAKTUKyMy CHOPSIMOBAaHMW Ha 3akpilyieHs Ta TMOMNIMOICHHS
NPAKTUYHUX HABHUOK pOOOTH B JlabopaTopii.

Twxnens | Tema Omnuc 3amIaHoBaHoi poboTH
1 Buznauenns O3HailoMUTHCS 3 OJHUM 3 METOJIB 00’€MHOTO
KUIBKOCTI  JIYTY B | aHalli3y — TUTPyBaHHAM. BiamoBigHo 10
PO3UHHI OTPUMAHOTO 1HIMB1AyaJIbHOTO 3aBJaHHA
BU3HAYUTH KUIBKICTh Ta Macy JYyry B PO34YMHI.
BukopHuCTOBYIOUM  CTEXIOMETPUYHI  3aKOHU
XiMli, po3paxyBaTH KUIBKOCTI Ta MacH
MPOJYKTIB peaxiiii. [IponemoHcTpyBaTH
pO3paxyHKH 1 poOOTy BHKJIAaavy.
2 3axuct poOOTH
3 JloOyBaHHs BiamnoBiziHO 10 OTpUMaHOTO I1HAMBIIYaTbHOTO
HEPO3UMHHUX 3aBJIaHHS oJlepKaTh BaKKOPO34YHMHHI
T1POKCHU/IIB Ta | TIAPOKCUIN METAJIIB Ta BU3HAYUTH XIMIYHUM
BHBUYCHHS ix | musaxom ix xapaktep. CaMOCTIHHO CKJIacTu
BJIACTUBOCTEH piBHSHHA peakiliid. [IpogeMoHcTpyBaT podboTy
BHKJIQ/1ayvy.
4 3axuct poOOTH
5 JloOyBaHH Opep>xaTu 3alpoONOHOBAaHI CEpPEeHi, KHUCII Ta

CepeHiX, KUCIUX Ta

OCHOBHI COJIi, BUBYNTH 1X XIMIYHI BJIACTHUBOCTI.

OCHOBHHUX conel, | CaMOCTIHHO  CKJIACTM  DPIBHSHHA  PEaKUii.
BUBUYCHHS ix | [IpogemoncTpyBaTn poOOTY BHKIIA/auy.
6 BJIACTUBOCTEH 3axucT poOOTH
7 Busnauenus BianmoBigHO 10 OTPUMAHOTO 1HJWBIAYaJIBHOTO
TEMJIOBOTO  €(EeKTy | UM TPYNOBOTO 3aBJaHHS TPOBECTH PEAKIII0
peakiii HeWTpami3alli CHJIbHOI KHCIOTH CHJIBHOIO
HeWTpam3anii OCHOBOIO 1 OOYHMCIUTH TEIJOBUH ePeKT i€l
peakuii. IIpomemMoHCTpyBaTH pO3paxyHKH 1
po0OOTY BHUKIIAJauy.
8 3axuct poOOTH
9 XiMiyHa KIHETHKA BiamoBimHO 710 OTpUMaHOTO I1HAMBIIYaTBEHOTO

3aBJaHHS BCTAHOBHUTH XapaKTep 3ajIeKHOCTI
IIBUJIKOCTI Ta KOHCTAaHTH INMBHUIKOCTI peakilii
BIJI KOHIICHTpAIlli OJHOrO 3 peareHTIB Ta




10

TEMIIEPATypH, O0YHCITUTH KOHCTaHTY
IIBUJIKOCTI Ta TeMIepaTypHUld KOeDIIiEHT
peakuii. IIpomeMoHCTpyBaTH pO3paxXyHKH i
poOOTy BHKJIamauy.

3axuct poOOTH

11

12

IIpouecn B po3unHax
€JIEKTPOJIITIB

O3HalOMHUTHCS 3 3araJJbHUMH
3aKOHOMIPHOCTSIMHU MPOXOKEHHS PeaKiiii Mix
CJICKTPOJIITAMH, BHKOHATH 1X Ha MPaKTHIIL.
CaMOCTIIHO ~ CKJIaCTH  PIBHSHHS ~ pEaKiliid.
[TponemMoHcTpyBaTH poOOTY BHKJIAAAdy.

3axuct poOOTH

13

14

INaponis conent

Busnauutu 3MiHy peakiii cepeloBUIa B
po3unHax cojed. Jocmiautu Qaxropu, 110
BIUIMBAIOTh HA TJIMOUHY Tiipoi3zy. CaMOCTIHHO
CKJIACTH PIBHSIHHS peaKIlii.
[TponemMoHCcTpyBaTH poOOTY BHIKJIAAAdy.

3axuct poOOTH

15

Hanucanusa MoyibHOT KOHTPOJIBHOT pOOOTH

15

16

OKHCHO-BIIHOBHI
peakiii

[IpoBecTn Ta mpoOCHiAKYBaTH IMepedir OKUCHO-
BITHOBHHUX PeaKIiu. Busznauutu Ta
MIATBEPAUTH  POJl  yYaCHHUKIB ~ OKHCHO-
BIIHOBHUX TmporieciB. CaMOCTIMHO CKJIacTH
piBHsHHS peakiii. [IpogemMoHcTpyBat podboTy
BUKJIQ/Iayvy.

3axuct poOOTH

17

18

I"anpBaHIuYHMI
CIeMEHT Ta
€JEKTPOII3  BOJHHUX
PO3UYHHIB
€JICKTPOJIITIB.
[TincymkoBe 3aHATTS

Ckiactu ranbBaHIYHUN €JIIEMEHT Ta BUMIPSATU
woro EPC, HaBuuTHCSI  KOPUCTYBaTHUCS
CJIEKTPOI3EPOM Ta TOSICHUTH  3aJICKHICTh
CJIEKTPOJHUX  TPOIECIB  BiJ  MarepiaiiB
enekTpoiB. CaMOCTIHHO CKJIAaCTH PIBHSHHSA
peaxiii. [IponemoHcTpyBaTH poboTy
BHKJIagady. Jlo Bigoma CTyACHTIB JOBOJUTHCS
KUIBKICTh OaltiB, sIKY BOHM HaOpaau MpPOTSATOM
cemectpy. Crymentu, ski  Oynd  He
JTOMYIIEHUMH JI0 CEMEeCTpPOBOi aTecTarii 3
KPEIUTHOTO MOJIYJISI, MAIOTh YCYHYTH TTPUYHUHH,
10 MPU3BEJIN JI0 LIHOTO.

3axuct poOOTH

6. CamocrTiitHa poOoTa cTyIeHTa

Camocriiina pobora crynenra (CPC) mpoTsroMm ceMmecTpy BKIIIOYA€E

MOBTOPEHHS JICKI[IHHOTO Marepiady, BUKOHAHHSA I1HJAMBIAyadbHUX JOMAIIIHIX
3aBaHb, O()OPMIICHHS 3BITIB 3 BUKOHAHUX JIAOOPATOPHHUX POOIT, MIATOTOBKY 0O




MOJIYJIbHOT KOHTPOJBHOI POOOTH, MIATOTOBKY 10 3aXUCTy Ja0OpaTOpHUX poOOIT
(HamMCcaHHS KOHTPOJBHUX pOOIT), MIATOTOBKY JO 3alliKy. PekomeHaoBaHa
KUIBKICTh TOJIMH, SIKa BIJIBOJIUTHCS HA IIJITOTOBKY J0 3a3HAYCHUX BHUJIB POOIT:

KinekicTs rOIUH
Bun CPC . A
Ha TirOTOBKY

[TigroToBKa 10 ayAUTOPHUX 3aHATH: MOBTOPEHHS JIEKIIMHOTO | 2 — 3 TOAMHU Ha
MaTepiany, BAKOHAHHS 1HIAUBIAyadbHUX JTOMAIHIX 3aBaHb, | THXKICHb
CKJIaJIaHHs PIBHSAHB peakiliil 1o 1abopaTtopHUX pooiT,
MiATOTOBKA 10 KOHTPOJIBHUX POOIT, 0hOpMIICHHS 3BITIB 3
BUKOHAHUX J1a00paTOPHUX pOOIT

ITinroroBka 10 MKP (moBTOpeHHs MaTepiaiy) 4 roguHu

[TinroToBKa 10 31Ky & roauH

[TomiTrka Ta KOHTPOIb
7. IoniTvka HaBYAJIbHOI JUCHUILTIHU (OCBITHHOI'O KOMIIOHEHTA)

VY 3BuYailHOMy pexumi pPoOOOTH YHIBEPCHUTETY JIEKUIi Ta J1adopaTopHi
NPaKTUKYMHU MPOBOJAATHCS B HABYAIBHUX AYAUTOPIAX. Y 3MIMIAHOMY PEXHUMI
JIEKIIAHI 3aHSTTS MPOBOASATHCS JUCTAHIINHO, 3 BUKOPUCTAHHSIM 3ac00iB Jid
BiieokoH(pepenuid (Google Meet, Zoom Tomio), JabopatopHi poOOTH — Yy
HaBYaJIbHUX JabopaTopisix. Y AUCTAHIIHHOMY PEKHUMI BCl 3aHATTS MPOBOASTHCS
yepe3 3acobu s BijieokoH(epeHmi. BinBimyBaHHs Jekiii Ta J1abopaTopHHUX
3aHATH € 000B’I3KOBUM.

[lepen moyarkoM 4YeproBoi TEMH JEKTOpP MOXKE HAJICWUJIATH NMHUTAHHSA IO
OyAb-gKii 3 MUHYJIMX TEM 3 METOIO 3aKpIIUIEHHS ONPalbOBAaHOIO MaTepiamy.
[IpaBuna 3axucty Ja60paTOPHUX POOIT:

l. Jlo 3axucCTy HNOIMYyCKalOThCS CTYACHTH, SKIi OyJau TPUCYTHI HA 3aHSTTI,
CaMOCTIMHO Ta MPAaBWJIBHO BUKOHAIM AOCIIIU, MAaIOTh MPaBUIBLHO OPOpPMIIEHUMN
3BIT JJ0 BUKOHAHHS J1a00paTOpHOi poOOTH.

2. VY 3BITI 10 BHUKOHAaHHS JabOpaTOpHOi POOOTH MalwTh OYTH KOPEKTHI
pDIBHSHHS  peakiliii, HaBeACHO pPO3PAXyHKH, Tpadiku, HasABHI HEOOXIJHI
CIIOCTEPEXKEHHSI Ta BUCHOBKH (IIPU HASIBHOCTI MOMUJIOK Y BHILETNIEPEPAXOBAHOMY
iX CJIiJ] BUTIPABUTH ).

3. 3axucT BIIOYBAETHCA 3a TpadikoM, 3a3HAYCHUM Y 11.5.
4. [Ticnst mepeBipku 3BITY BUKJIAJa4eM poOOTa BBAXKAETHCS 3aPaX0OBaHOIO.
3. SIKIo CTyAEHT MPOMYCTUB 3aHATTSA, TO JJIS BIAMpAIIOBAaHHS BiH Mae: a)

MPOJIEMOHCTPYBATH BUKJIAJa4y BIJMOBIIHUNA 3BIT O BUKOHAHHA J1IAOOPATOPHOI
poOOTH 3 HABEACHUMH PIBHSHHSAMU PEaKIiid (PIBHIHHS CKIAJAIOTHCA CTYACHTOM
CaMOCTIITHO), ane 6e3 po3paxyHKiB, CIIOCTEPEKEHb Ta BUCHOBKIB; Ta 0) MPaBWIBLHO
BIJIMOBICTA Ha 3alWTAaHHS BHKJAJada MO Temi JabopaTopHOi poOOTH, MICIS YOTO
OTPUMYE JIO3BLT Ha BiampaitoBaHHs. [1i1 yac 3BUYAtHOTO Ta 3MIMIAHOTO PEKUMY
poOOTH YHIBEPCUTETY CTYIEHT BIANpPALbOBYE MPOMYIIEHY poOOTY Y HaBUYaJbHIN
Jaboparopii 3a JOMOMOro0 JOMOMDKHOTO TMEPCOHAy YW BHUKIJIaaada, MiJ 4ac
JUCTAHIIIMHOTO — 3 BHUKJIaJa4eM 3  BUKOPUCTAHHSIM  3aco0iB IS




BigeokoH(pepeniii. Ilicns BiAMpaiioBaHHA CTYACHT Ma€ 3aXUCTUTHU JTaOOPaTOpHY
poboTy y BUKJIaAaya.
[IpaBuia HanMCaHHS KOHTPOJIBHUX POOIT:

1. CrymeHT Mae HamucaTH KOHTPOJIBHY  pOOOTYy  camoOcCTidHO, 3a
1HIMB1TyaJIbHUM 3aBJIaHHSM.

2. [Tlin vac 3BMYalHOTO Ta 3MIIMIAHOTO PEXKUMY POOOTH YHIBEPCUTETY IpHU
MIPOBEJICHHI KOHTPOJIbHI pOOOTH CTYJICHT Ma€ BIIKJIIOYUTH Teae(dOH.

3. JlomycCKaEeThCs BUKOPUCTAHHS TUTHKU JTO3BOJICHUX BUKJIAadeM JOBIIKOBUX
MaTepiaiB.

4.  SIkmo CcTyAeHT He BKa3aB CBO€ Mpi3BHIlE Ta mudp rpynu, podora He
OIHIOETKLCS 1 Ma€e OyTH TIEPECKIIaICHA.

5. B pa3i HecBoewacHOi 37ad4i KOHTPOJIBHOI poOoTu HapaxoByeThcs 0,5

mrpadHi Oany y BHUMAAKY 3ami3HEeHHS 10 5 xBuinH; | mTpaduuii 6anm npu
3ami3HeHHl Bix 5 go 10 xBwiamH. PoOoTa, 37aHa uM HajiciaHa Mmi3Hime, HDK 10
XBUJIMH TIICJIS 3aKIHYEHHS KOHTPOJBHOI POOOTH, B TOMY YHCII BHUKJIAgady Ha
CJICKTPOHHY TOIITY, HE OI[IHIOETHCS 1 MAIOTh OyTH IEpPECKIIaICHA.

[IpaBwita mpu3HayeHHS 3a0X0UyBaJIbHUX Ta MTpadHUX OajiB:

1. HecBoewacHe BHUKOHAHHS 1HJIMBIAYyaJlbHOTO JOMAIIHBOTO 3aBIaHHs 03
MOBaXHOT MpuyuHU 1mTpadyeThes 1 6amom;
2. BiacyTHicTh y cTyJeHTa Ha TMOYAaTOK 3aHATTA 3BITY [0 BHUKOHAHHS

nabopatopHoi poOOTH 3 CAaMOCTIMHO CKJIQJCHUMU PIBHAHHSIMU  PEaKIii
mrpadyerses 1 6anom;

3. 3a akTUBHY pOOOTY Ha JIeK1ii HapaxoByeThcs A0 0,5 3a0xouyBalbHUX OatiB
(asie He Ounble 8 OaiB HA CEMECTP).
4. 3a akTUBHY pOOOTYy Ha J1abOpaTOPHOMY 3aHATTI HapaxoByeThcs Ao 0,5

320X04yBaJIbHUX OalliB (ajie He Oubiie 4 OaliB HA CEMECTD).

[ToniTrka fenyaliHiB Ta MepecKIaaaHb: BU3HAYAeThes 1. 8 [lomokeHHs mpo
MOTOYHUH, KAJICHIApHUIN Ta CEMECTPOBHM KOHTPOJIb pe3yabTaTiB HaBuaHHs B KIII
M. Iropst Cikopcbkoro

[ToniTvka 1100 aKaJeMIYHOi J0OPOYECHOCTI: BHU3HAYAETHCSA TMOJITHKOIO
aKaJIeMIYHOT YECHOCTI Ta 1HIITUMU TOJ0KeHHAMH KoeKkcy 4ecTi yHIBEpCHUTETY.

8. Bui KOHTpOJTIO Ta pEHTUHTOBA CHUCTEMA OI[IHIOBAaHHS PE3yJIbTaTiB HABYaAHHS

(PCO)

Buau KOHTpOJIO BCTAHOBIIOKOTHCS BIANOBIIHO A0 [lonoxkeHHa mpo
NOTOYHUH, KaJICHITapHUI Ta CEMECTPOBHI KOHTPOJIb pe3yabTaTiB HaBuaHHs B KIII
M. Iropst CikopchKOro:

1. [ToTOoYHUY KOHTPOJIb: KOHTPOJIbHI pOOOTH Ha JIAOOPATOPHUX 3AHITTIX,
MKP.
2. Kanennapauii KOHTPOJIb: TPOBOIUTKCS JABIYl HA CEMECTP SIK MOHITOPUHT

MOTOYHOTO CTaHy BUKOHAHHSI BUMOT CHJIa0ycCy.
3. CeMecTpOBHIT KOHTPOJIb: 3ATIK.




PeliTunrosa cucrema OI[iHIOBaHHS Pe3yJbTaTiB HABYAHHS

Peittunr crynenra 3 auctumiiag (RD) ckianaerbes 3 cymu 0aiiB, K1 BiH
OTPHUMYE 3a:

1. Excripec-KOHTpOJIbh Ha Ta00paTOPHOMY 3aHSTTI.
2. MonynbHY KOHTPOJIEHY POOOTY.
3. BiamoBinp Ha 3aiky.

VY BuUMaaKy NpOBEJCHHS JIEKIid Ta JaOOpaTOpHHUX 3aHATh y AUCTAHLIWHIN
dbopmi CTyACHT MOBUHEH MAaTH BIJIOBITHI KOMIT'IOTEPHI 3ac00M 3B'sS3Ky (poboua
Bileokamepa, MIKpoQoOH, TmporpaMa »3B'SI3Ky). Buknamau 3aiicHIOE 3B'SI30K
BUKOPHUCTOBYIOUM cepBicu (Hampukian Google Meet) 3a mocmianHsaM, 10 Hajaae
Ha €JIEKTPOHHY MOIITY TPYTIH.

B pasi nepexofy yHiBepcUTETy Ha IUCTaHIIHY (OpPMY HaBUAHHS 3BITH PO
BUKOHAHHS J1a00paTOpHUX pOOIT HAJAIOTHCSA B €IEKTPOHHOMY BUTJISAI HA MOIITY
BUKJIaaya. B manepoBomy Buii (Ticis 3apaxyBaHHs) B KIHIIl CEMeCTpy, Mepen
CECI€I0 HAJIAI0ThCS/HAICUIIAIOTHCS Ha ajipecy KadeapH.

CucTrema peiiTHHIOBHX (BaroBux) 0ajiiB Ta KpUTepii ONIHIOBAHHS

1. Ekcripec-kKOHTpOJIb Ha J1a0OPATOPHOMY 3aHSTTI.

Barosuit 6an -10. MakcumanbHa KiUIbKICTh OaiiB ctaHoBuTh 10 OamiB - 8 = 80
OatiB.

2. MonynbpHa KOHTpOJIbHA PoOOTAa.

Barosuit 6an — 20. MakcumanbHa KIIbKICTh OamiB ctaHOBUTH 20 OamiB - 1 = 20
OoamB. Menme 12 O6amB (meHme HDK 60% 3agad NpaBWIBHO PO3B’SI3aHI) —
KOHTPOJIbHA HE 3apaXOBYEThCHA.

YMOBOIO OTpUMaHHS TO3UTHUBHOI OINHKM 3 KaJ€HJApPHOTO KOHTPOJIO €
BUKOHAHHS BCIX 3allJJAHOBAHUX Ha Il yac poOiT (Ha dYac KaJeHIapHOTO
KOHTpOJt0). Ha mepmiomy KaneHmapHOMY KOHTposi (8-M1 THKIEHb) CTYIEHT
OTPUMYE «3apaxOBAaHO», SKIIO MOro MOTOYHUN peUTHUHr He MeHie 0,540 = 20
6aniB. Ha npyromy kanenmapHomy koHTpoii (14-i1 THXKIEHB) CTYIEHT OTPUMYE
«3apaxoBaHO, AKIIO HOTO MOTOYHUM pedTuHT He MeHIe 0,5¢70 = 35 Ganis.

Kpurepii ouinkyu pi3HOBHAIB KOHTPOJBbHHUX 3aX0/1iB

TunoBi HOpMHM OLIHOYHMX OajiB MpH MeEpeBipll 3aBlaHb KOHTPOJIBHHUX
3axoaiB (ne b — BaroBuii 6ai1, r — peMTHHIOBa OI[IHKA):

1. a) BIAMNOBIAb MPaBUIIbHA, TOBHA, OOTPYHTOBAHA;
0) 3a1aua po3B s3aHA BIPHO, 3 MOSICHEHHSIM, YITKO 1 MPaBUJIBHO OPOPMIIEHA;
0,95<r<1,0b
2. a) BIAMOBiNb TpaBWiIbHA, OOTpyHTOBa, ane HeBuuepnHa (90-75 %

IPOrpaMHOTO MaTepially), Ma€ HECYTTEB] TOMUIIKH;
0) 3a/1aua po3B’ s3aHA BIPHO;
0,75b <r<0,9b



3. a) BIAMOBIAb HEMOBHA, MICTUTh MeHIIE 75 % MpOrpaMHOro Martepiaiy, aje
CTYACHT TPaBWJIBHO pearye Ha 3ayBaXCHHsS BHUKIaJauda, IIBUAKO HABOIUTH
HEO0OX1IHY 1H(OopMaIlito;
0) miIs 3amadl 3HAWJICHO MPAaBWIBHUK XiJI PO3B SI3aHHS, ajie JOMyIIeH1
apihMEeTHUYHI TOMUJIKY;
0,6b < r<0,75b
4. a) BIANOBIAL MICTUTH MeHIIe 60 % mporpaMHOro marepiaily, Ma€ BEIIUKY
KUTBKICTh CYTTEBUX TIOMHJIOK, OCOOJIMBO TIPH CKJIaAaHH1 (GOPMYJT XIMIYHUX CTIOJIYK
Ta PiBHIHb XIMIYHUX PEaKIlii.
0) 3amaya po3B'sA3aHa 3 CYTTEBUMHU IOMUJIKaMH, abo i pO3B 30K HE
JOBEACHUH JI0 JIOTIYHOTO 3aBEPIIICHHS;
0,0b <r<0,6b.

Po3paxynok mkauau (R) pedrunry:

Cyma BaroBux 0ajiB KOHTPOJIbHUX 3aXO0JIiB MPOTSATOM CEMECTPY CKJIQ/Ia€:

Ry =10-8 + 20 =100 oauis..
Petitunrosa orinka (RD) nucuumiinu GopMyeThCcsi K CymMa BCIX PEHTHHTOBHX
OasiB Z I, Ta 3a0X04yBaJbHUX/MITpadHUX OB Z T, .

k s
RD = Zrk + er
k s
CemecTpOBUM KOHTPOJIEM € 3aJliK. YMOBHU JIOMYCKY J0 3aTiKY:

1)  BukoHaHHS Ta 3aXUCT yCiX JJaOOpaTOPHUX POOIT.
2)  Peittunrona ominka (RD) ve menme 40 Oanis.

CryneHTtu, siKi HaOpaau IPOTITOM CEMECTPY HEOOX1HY KIIbKicTh 0amniB (RD
< 0,6 R), MatOTh MOKJIUBOCTI:

. OTPUMATH 3aJIKOBY OLIIHKY (3aJ11K) TaK 3BaHUM «aBTOMATOM» BIJIIOBIIHO /10
HAaOpaHOTO PEUTHUHTY;

. BUKOHYBATHU 3aJIIKOBY KOHTPOJIbHY POOOTY 3 METOIO ITi/IBUIIICHHS OI[IHKH;

. y pa3i OTpUMaHHS OLIHKU OUIBIIOI, HK «aBTOMATOM» 3 PEUTHUHTY, CTYJICHT
OTPUMYE OIIIHKY 3a pe3yJbTaTaMU 3aJ1IKOBOI KOHTPOJIBHOI pOOOTH;

. y pa3l OTpMMaHHs OLIIHKK MEHIIOI, HXK «aBToMartom» 3 peiTunry (<0,6R),

MOTIEPeTHINA PEUTUHT CTYJIEHTA 3 TUCIUIUTIHA CKACOBYETHCSA, 1 BIH OTPUMYE OIIHKY
TITBKH 32 Pe3yJbTaTaMU 3aJ1IKOBOT KOHTPOJIHHOI pOOOTH.

CrynenTu, siki HaOpaIH MPOTATOM CEMECTPY PEUTHHT 3 KPEIUTHOTO MOIYJIS
Mmenie 0,4R, 10 3a1iKy HE JOMYCKAIOThCA.

Axmo pedtunr crygaenta y mexax 0,4 R < RD < 0,6 R, BiH 3000B’s13aHuii
BUKOHYBATH 3aJIIKOBY KOHTPOJIBHY pOOOTY.

3aBAaHHS 3aJIKOBOI POOOTH CKJIAJAEThCS 3 UYOTHUPHOX MHUTaHb PI3HUX
pO3IUIIB  poOOYOi HABYAIBHOI MpPOrpamMu  AUCHUIUIIHU. 3aBIaHHS MaloTh
3a0e3MeYNTH NePEeBIPKY 31aTHOCTI CTYICHTIB IHTErPOBAHO 3aCTOCOBYBATH 3HAHHS,
3100YTI TIPH OTpaIfOBaHHI IPOTPAMH HABYAIBHO1 AUCITUTLTIHH



Koxne mutanns 3amikoBoi podotu (r), I, I3, I;) OLIHIOEThCS y 20 OamiB
BIIMOBITHO JIO HABEJACHUX BHIIE KPUTEPIiB OIliHIOBaHHA. Po3mip mikaim
OIIHIOBAHHS 3aJlIKOBOTI KOHTPOJBHOI pPoOOTH cTaHOBUTH 80 OaiiB, OCKUIbKU
3MEHIIIEHUI Ha 3HAYE€HHs BaroBoro 0aixy MOAYJIbHOT KOHTPOJIBHOI pOOOTH.

RKP =100 — I'mkp =100 -20=280

CyMma GaitiB 3a KOXKHE 3 YOTUPHOX 3aBJaHb 3aJ1KOBOI KOHTPOJIBHOI poOOTH
ta MKP nepeBoauThCst 10 3a1iKOBOT OIIIHKKM aHAJIOTIYHO 13 3BEJICHHAM ITiJICYMKIB
3a PEUTHHrOBOIO OLIHKOIO RD 3 KpemIuTHOro MOJIYJS 3TiAHO 3 HIKYECHABEACHOIO
TaOJIUIIEIO

R=rtr, +13+ 14+ 17Kp
Buxonsuu 3 posmipy mkamud (R = 100 GamiB) i oTpUMaHHS CTyIEHTOM
BinnmoBiguux omiHok (ECTS Tta TpamumiiiHux), 10 3aiKOBOi BiJJOMOCTI HOTO
peittunrona orinka R = R¢ nepeBoauThCS 3TiIHO 3 TaOIHIICIO:

KinekicTs OamiB Or1igka
100-95 Biagminzo
94-85 Jyxe nobpe
84-75 Ho0Ope
74-65 3a10BUIBHO
64-60 JlocTaTHbO
Menmnie 60 HezanosiuipHO
He BuKoHaH1 yMOBH JIOITYCKY He nonyieno
9. JlonaTtkoBa iHGopMaIlisg 3 AUCIHUILIIIHU (OCBITHROTO KOMIIOHEHTA)

[Tepenik maTepiaiiB, SKUMH JI03BOJICHO KOPUCTYBATHUCH IT1]1 YAC €K3aMEHY:
1)  Ilepioguuna TaOauIIs.

2)  TaOmauus pO34MHHOCTI.

3) Tabnuis cTaHIapTHUX €JIEKTPOAHUX MOTECHITIAIB.

Po6ouy nporpamy HaBYaJIbHOI JUCITUTUIIHY (CH1a0yC):
CxitazieHo cTapiiiM BUKIJIaadeM Kadeapu 3arajabHoi Ta HEOPTraHivHOT XiMii:
K.X.H. [[Imakom A. €.

YxBaneHo meroanaHoro komiciero XTO (mpotokoin Ne 10 Bix 23.06.2021 p.)
VYxBaneHo kadeaporo 3arajibHOi Ta HEOPTaHIYHOT XiMIi
(mpotokoa Ne 08 Bix 30.06.2021 p.)

[ToromxeHo MeToAMYHOI0 KOMICIEIO THCTUTYTY a€POKOCMIYHHUX TEXHOJIOT1N
(mpotokost Ne_ Bij )




