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Mporpama HaB4YaNbHOI AUCLU/IHU

1. Onuc HaBYaNbHOI AUCUUNNIHWN, MeTa, NPeAMET BUBYEHHA Ta pe3yibTaTh

HaB4YadHHA

B ocBiTi iH)XEeHepa-MaTepiado3HaBI XiMis € TIE MUCIMIUIIHOI Ha sKiA 0a3yeThCs 3aCBOEHHS
IHIIMX AUCUHUIUIIH XiMIYHOI HaIpaBIEHOCTI Ta MaTepiano3HaBcTBa. CydacHU CHEMialliCT Ma€ HE TUTBKH
BOJIOJIITH TIEBHAM 00'€MOM 3HaHb, aji¢ BMITH 3aCTOCOBYBATH CBOI 3HAHHS Y KOHKPETHOMY BHMAJKY IS
PO3B’sI3aHHS IEBHOI MPAKTUYHOI 3a71adi.

Kpemurauit momyms «Ximist — 1. 3aranpHa XiMis» BXOIUTH A0 CKIay MUCIMILTIHM ,,XiMis’. 3araibHa
XiMisl BUBYA€E TEOPETUYHI YSIBJICHHS 1 KOHIICTILTI, IO CKIIAIAF0Th (DyHIAMEHT BCI€l CHCTEMH XIMIYHUX 3HAHb.

3HaueHHsI KPSAUTHOTO MOTYJISI TIOJISTaE B TOMY, 1110, BUBUMBIIH OY/IOBY PEUOBHH, OCHOBHI 3aKOHOMIPHOCTI
TIPOTIKAHHS XIMIYHHUX MPOIIECIB, MAMOYTHI CHEIIATICTH 3MOXKYTh KBaTI(HIKOBAHO BUPILTYBATH ITUTAHHS TIEPEPOOKH
MPUPOIHOI CUPOBUHHU HA TIPUEMCTBAX KOJIHLOPOBOI Ta YOPHOI METAYprii, THUTAHHA TEPMIYHOI 1 KOPO3IMHOT



CTIMKOCTI MaTepiajiiB, II0 HAHYACTIIIe 3aCTOCOBYIOTHCS y METATYprii, JIMBAPHOMY BHPOOHHIITBI, B XIMIYHIM
TIPOMHCIIOBOCTI, IT[0 CTAHOBJIATH OCHOBY KOHCTPYKIIIMHMX MarepiamiB. KpiM TOro 3HaHHS OCHOBHHMX 3aKOHIB X1Mii
JIOTIOMOKE TIPABIJIBHO OOMpaTh YMOBH IIPOBENICHHS BUPOOHMYMX TPOLIECIB, IO CHPUSTUME IHTeHCHIKAIi
BUPOOHUIITBA 1 MOJIITIICHHIO OE3MEYHOCTI HABKOJIMIITHBOTO CEPEIOBHUINA HAa BUPOOHMITTBI. TakuM YMHOM, BUBUYCHHS
TEOPETUYHMX OCHOB  XiMIi, 110 € IPEAMETOM KPEAUTHOTO MOJIYIIS, € JTy’KE BAXKITMBUM.

CyKyIHICTh TEOPETUYHHMX 3HaHb, IO OJCP)KYIOTh CTYJACHTH TNPH BHUBYCHHI 3arajibHOi XiMii, € THM
HEOOXiHIM (pyHIAMEHTOM, Ha 0a3l sIKOro (popMyeThCs XIMIYHE MUCIICHHS, IO PO3BUBAE YSABIICHHS CTY/ICHTIB PO
XIMIFO Ta 11 3B'SI30K 3 IHIIIMMA JUCLUIUTIHAMHA..

Merta Ta 3aBaHHS KPeAUTHOI0 MOAYJIA
MeTo10 KpeIuTHOTO MOAYJIs € POpPMYBaHHS y CTYJIEHTIB 3/1aTHOCTEH:
- BHU3HAYaTU POJb €JIEKTPOHHOI CTPYKTYPH aTOMIB y (hOpMyBaHHI BIACTHUBOCTEH €JIEMEHTIB Ta iX

CIOJIYK;

- Ha OCHOBI 3HaHb XIMIYHOi TEPMOAMHAMIKH BCTAHOBJIOBATH MOXIIMBICTh HMPOTIKaHHS MPOLECIB

IIpY IEBHUX YMOBAX;

- CTBOPIOBATH YMOBH JUJIsl IPUCKOPEHHS POTIKaHHS TEXHOJOTIYHUX MPOIIECIB;
- pamioHaJbHO BUKOPUCTOBYBATH XIMIYHI PEUOBHHH 1 MaTepiajy B Cy4aCHUX TEXHOJIOTISX.
OcHOBHI 3aBIaHHS KPEIUTHOTO MOIYJIS:
3HAHHA :
- 3 Teopii OynoBU aTromMy, OyZOBH PEUOBUHH,
- 3 Teopii PO3YHHIB 1 EJICKTPOITHYHOI TUCOIIIAIIii,
- 3 Teopii OKMCHO-BIIHOBHHX ITPOIIECIB,
- 3 XIMIYHHUX BJIACTUBOCTEH S-, p-, 0-, f-eJIeMeHTIB MepioANYHOT CUCTEMH, 1X HAHBAKIMBIIINX CIIOJYK, 3
3aKOHOMIPHOCTEH 3MiHU BIIACTUBOCTEH B Mepiojiax, MiArpynax nepioguuHoi CUCTEMH,
- 3 MPOMUCIIOBHX Ta JIAOOPATOPHUX CIOCOOIB T0OYBaHHS HAHBAKIIMBIIINX PEYOBHH Ta 3aCTOCYBAHHS
[[UX PEUYOBUH;
YMiHHSI: CKJIa/IaTu €NeKTPOHHO-KOHPIrypariiiHi GopMysIu Ta CXEMU aTOMIB €JIEMEHTIB, BU3HAYaTH
HaBa)KJIMBIII CTYIEHI OKCHEHHSI €JIEMEHTIB,
- HaBoauTH GOPMYIH HAWBAKIUBIMIUX CIOJIYK €JIEMEHTY, IO BIAMOBIAAIOTh HAMOUIBII CTINKUM
CTYNEHSIM OKUCHEHHS,
- TOSICHIOBAaTH SIK OyJ0Ba HalOUIbII XapaKTEPHUX CIOJIYK €JIEMEHTa IMOB'S3aHa 3 IXHIMU XIMIYHUMU
BJIACTUBOCTSIMH,
- CKJIQJaTH PIBHSHHS peakiliii KUCIOTHO-OCHOBHOI B3a€MOJII, peakiiii KOMIUIEKCOYTBOPEHHSI, OKUCHO-
BITHOBHUX PEAaKIIiil, 1[0 XapaKTepU3YIOTh BIACTUBOCTI pEYOBHH,
- MOSICHIOBAaTH 3aKOHOMIPHOCTI 3MIiHH BJIaCTUBOCTEN B MeXax MIATPYIl Ta POJIUH,
- TPOBOJMTHU PEaKLii, 110 XapaKTepU3yIOTh BIACTUBOCTI PEYOBHH,
- aHaji3yBaTH O0COOJIMBOCTI B3a€EMOJIT KOHCTPYKIITHMX MaTepiajliB 3 HABKOJUIIIHIM CEPEIOBUIIIEM;
JAOCBI/I: BOJIOAIHHS CY4aCHOIO XIMIYHOIO TEPMiHOJIOTIEIO,
- po0OTH 3 HAUMPOCTILIUM JTAOOPATOPHUM 00JIaTHAHHSIM,
- MPOBENCHHS XIMIYHOTO EKCIIEPUMEHTY 32 3a/IaHOI0 1HCTPYKIII€IO,
- B3HAYEHHS MOXKJIMBOCTI MPOTIKAaHHS MPOIIECIB B 33JaHOMY HaIPSIMKY,
- TPOBEAEHHS SKICHUX Peaklii, 1110 XapaKTepU3yloTh BIAaCTUBOCTI PEYOBHUH.
- pO3paxyHKYy MacolepeHOCy MpHU XIMIYHUX MpoIiecax.

2. PepekBi3nTn Ta noctpeksisntn gucuunninm (Micue KpegutHoro moaynio
AUNCLUUNNIHN B CTPYKTYPHO-/10TiYHIX cxemi HaBYaHHA 3a BiANOBiAHO OCBITHLOIO
nporpamoto)

Cunabyc «Ximis — 1. 3aranpHa XiMis» CKIAJCHO BIAMOBIAHO [0 MPOTpaMH HaBYAIBHOL
TUCIUTIIIHA Ximiss y  BIJMOBIIHOCTI JI0 OCBITHBO-TIPO(PECiiiHOT TporpamMu MiATOTOBKH OaKalaépa
Hanpsimy migroroBku 131 “Ilpuxiadna mexanika” (ramy3p 3HaHb 13 Mexaniuna iHowcenepis).
CyKyIHICTh TEOPETHYHUX 3HAHb, IO OJCPXKYIOTh CTYACHTH MPH BUBYEHHI XiMii, € TUM HEOOXiTHUM
¢ynnamenToM, Ha 6a3i SKOTO (OPMYETbCS XIMIUHE MHCJICHHA, IO (OpPMYE Ta PO3BUBAE YSBICHHS
CTYJICHTIB PO XiMit0 Ta ii 3B'A30K 3 IHIIUMH IUCHUTUIIHAMU: Di3uka (KIHETHKA, MOJIEKYIsIpHA (i3uKa 1
TEPMOJMHAMIKA, TEIJI0-, MacoOOMiH), 3acanvHa Ximiuna mexHono2is (TEOPETHYHI OCHOBU XIMIYHOI



TEXHOJIOT1i, OCHOBHI XiIMI4HI BUpPOOHUITBA), Opeaniuna Ximis Ta TEXHOJOTiS OpPraHIYHUX PEUYOBHH,
Dizuuna ximis (XIMiUHA TEPMOAMHAMIKA, PO3UMHH, KIHETHKA Ta PIBHOBAra, KaTaji3) ma iHuii.

3. 3micm Has4yanwbHOI QucyunaiHu
Kpeantauit moayJas 1. Ximis 1 - 3araasHa ximist

PO3LJT 1. OCHOBHI IIOHATTS XIMII. BYIOBA PEUOBUHM.
Tema 1. ATOMHO-MOJIEKYJISIPHE BUEHHA.

OCHOBHI TIOHSITTS aTOMHO-MOJIEKYJIIpHOi  Teopii. OCHOBHI

CTEX10METPUYHI 3aKOHHU XiMil.

[ToHSTTS MPO €KBIBAIEHT €JIEMEHTA Ta €KBIBICHT peuoBHHH. EKcriepruMeHTabHI METOAN
BU3HAYCHHS CKBIBAJICHTA CJIEMCHTA, CKBIBAJICHTHOI MAacH Ta aTOMHOI MacH.

[cTopist pO3BUTKY aTOMHO-MOJIEKYJSIpHOI Teopii. SABuie anotpomii. IIpocti 1 ckmamni
pedoBuHU. [TOHATTS PO TATBTOHIIN Ta OSPTOMIIH.

3akoH ABorazipo. 3HaueHHsI 3aKOHY ABOrapo Ta HACIIJIKIB 3 LLOTO 3aKoHY. MosspHuil
00'em ra3zy. [ IoHSTTA O BIAHOCHY T'YCTHHY rasy.

MeTton 3HaXOKEHHSI MOJIEKYIISIPHOI MacH PEYOBHMHH, SIKa 3HAXOJUTHCS B Ta30MOAI0OHOMY
CTaHi.

3acrocyBaHHs  3akOHY ~ ABOragpo Ta  HOro  HACHIKIB Ui BUPIIICHHA
NpPaKTUYHUX  3aBlaHb.  BukopuctanHs  piBHsHHS  MeHnaeneeBa-Knaneiipona st
BU3HAYEHHST MOJIEKYJISIPHUX MacC Ta3iB.

Tema 2. BY/IOBA ATOMIB XIMIYHUX EJIEMEHTIB,

Enextpon Ta i#ioro BractuBocTi. Teopiss Pesepdopma. Mopens aromy 1o
bopy, il 3B’S30k 3 KBAaHTOBOIO Teopi€t0 Ta crHekrpamu artomiB. [loHATTS MpO
XBWIBOBI  BJIACTUBOCTI  €JIEKTPOHY.  XBWJIBOBI ~ BJIACTMBOCTI  €JI€KTpoHY.  KBaHTOBI
yucia: TOJIOBHE, OpOITabHE, MAarHiTHE, CIIHOBE, 1X (I3MUHMIA 3MICT Ta MEXI
3HAYEHb. Enepretuni  piBHI  Ta  TIJIpIBHI, opOiraJti. [TprHImn [aymi.
[locmoBHICT ~ 3alOBHEHHA  €JIEKTPOHAMHM  €HEPreTMYHMX  pIBHIB ~ Ta  IIJpIBHIB.
[paBuiio I'yuaa. EnexktponHi (popMyiu Ta €1eKTpOHHI CXEMH aTOMIB XIMIYHHUX €JIEMEHTIB.

Tema 3. IIEPIOJUYHMI 3AKOH, TIIEPIOJWMYHA CHUCTEMA EJEMEHTIB I
EJIEKTPOHHA BYJIOBA ATOMIB.

Ilepionmunnii 3akon JI.I.MenneneeBa, itoro dopmymoBanHs. CTpykTypa NepioIuyHOL
CHCTEMM: TIEPIOJH, TPy, mArpyny. Homep rpynu Ta BajleHTHICTH €IeMEHTIB. BinxuneHHs Bij
dbopmymoanns Jl.I.Menneneepa. CydacHe ¢hopMysroBaHHS TIEPIOIMUHOTO 3aKkoHy. [lepioguuna
crcteMa Ta i 3B'130K 3 OynoBoro atomy. Homep mepiomy, fioro ¢i3udnuil 3MicT. 3armoBHEHHS
eJISKTPOHAMHM MMIIPIBHIB Y KOKHOMY Tiepiofi. KinbkicTh eneMeHTiB y mepiofi: S-, p-, O+ Ta f-
eJIEMEHTH.

3akon Mozmi. Miciie enemMeHTa B TEPIOJWYHINA CHUCTEMI SK HOTO HaWBAKIIMBIIIA
xapakrepuctvka. [lepenOadeHHsT HEBIJOMHUX E€JIEMEHTIB 3a JIONIOMOTOI0 TEPIOMYHOTO 3aKOHY.
3araipHOHAYKOBE Ta (hT0COCHKE 3HAUCHHS TIEPIOITYHOTO 3aKOHY.

Oco0MMBOCTI €1EeKTPOHHOI OyJOBM aTOMIB B TOJIOBHUX Ta B MOOIYHMX MIATPYINAxX, BaJCHTHI
enektpoHn. "TIpockok" enekTpoHy, f-eneMeHTH, OCOONMMBOCTI 1X €JIEKTPOHHOI OyIOBH Ta
MOJIOKEHHSI B TIeploAWyHINA cuctemi. Pamiycu atowmiB, iX 3MiHa B Mepiofax, rpymax. Exepris
10HI3allll, €Hepris CIOPITHEHOCTI JIO ENEeKTpOHYy, iX 3MiHa B Tiepiofax Ta Tpymax.
EnexrpoHerartuBHICTb, 3HAYEHHS 11 715 XapaKTEPUCTUKY €JIEMEHTIB Ta TUITY XIMIYHOTO 3B'SI3KY.
[lepiomuuni Ta HemepioguwuHi BnacTMBOCTI  enmeMmeHTiB. [lepiomyna  cuctema
SK BTUIGHHA TrepiogndHoro 3akoHy. CTpykTypa TEpiOAMYHOTO  3aKOHY:  TIEPiOJH,



rpyny, miarpynd. Homep rpymu Ta  BaJEHTHICTh  €JIEMEHTIB. 3MiHAa BJIACTUBOCTEH
€JIEMEHTIB B TIEPIOJ1, TPYIIL.
Tema 4. XIMIYHUM 3B'SI30K.

BasieHTHI €7IeKTpOHY 1 BAJICHTHICTB €IEMEHTIB B OCHOBHOMY 1 30y/DKEHOMY CTaHaX.

KoBanentauii 3B's130k. OCHOBHI MOTO XapaKTEPUCTUKU : JOBKHUHA 3BSI3KY 1 €HEpris.
OcHOBHI TIONOKEHHST MeTonmy BajieHTHHMX 3B's3kiB (MB3). HacwdeHicth 1 HampsMIICHICTBH
KOBAJICHTHOTO 3B'SI3KY.

Merton wmonekymsipaux  opOitanier  (MMO). 3B’s3yrodi 1 pO3MyIIyrodi  OpOITai.
EnepreTnyHi fiarpamu TBOXaTOMHMX MOJIEKYJ1. KpaTHICTB 3BSI3KY.

BanenTHi KyTW B KOBaJEHTHHMX MoJeKkynax. [i0puausaris atoMHHX opOiTanei, BUIH
ribpuamsarii, 6- 1 m- 3B'130K. Jlenokam3oBanuii m -3B'130K. J[OHOPHO-aKIIENTOPHUI MEXaHi3M
YTBOPEHHS KOBAJICHTHOI'O 3B'SI3KY.

[NonspHicTh 3B'S13KY. 31aTHICTB 3B'SI3KY JI0 MOJISPUBALIIL.

Tema 5. BJIACTMBOCTI MOJIEKYJI. MDKMOJIEKYJISIPHA BZAEMO/IA.

[oHHwMiA 3B'S30K, HOTO BIACTUBOCTI: HEHACMUYEHICTh 1 HEHAIPABJICHICT.

[onsipHicTh MONEKy1. J{UmonsHUiA MOMEHT, HOro 3aJISKHICTh BiJ MOJISIPHOCTI 3B'I3KY Ta
MPOCTOPOBOI OY0BH MOJIEKYIL.

MUiKMOJNICKYIIIpHA  B3a€MOJIiS:  OpI€HTAIllHA, IHAYKIHHA, JUCIIEePCIiiHA B3a€MOJIIS
MOJIEKYI.

Bonnesuit 3B'SI30K, rioro 0COOJIMBOCTL.  MIKMOJIEKYJISIPHUI Ta

BHYTPIITHHOMOJIEKYJISIPHUI BOJIHEBHH 3B'SI30K, OT0 BIUIMB HA BJIACTUBOCTI PEYOBHH.

PO31J1 2. BAKOHOMIPHOCTI ITIPOTIKAHHSA XIMIYHUX ITPOLECIB.

Tema 1. [IOHATTA ITPO EHEPTETUKY XIMIUYHUX TA ®A30BUX ITEPETBOPEHD.

BHyTpinHst eHeprist Ta eHTalbIIis, €K30- Ta €HI0TePMIYHI peakili. Teriosi edexTr 3a yMOB
CTaJIOCTI TUCKY Ta CTAJIOCTI 00'eMY, TX 3B'S30K 3 CHTAJIBITIEIO Ta BHYTPIIIHBOIO SHEPTIEI0 CUCTEMHU.
Tepmoximiuni piBHsHHSL. 3akoH ['ecca Ta Horo BUKOPUCTAHHS B TEPMOXIMIYHUX PO3PAXyHKAX.

[onsiTTst po eHTpomito. EHTpomis sk Mipa HEBIMOPSIKOBAHOCTI cuctemu. CTaHmapTHI
eHtporii. BrmB erpormiitHoro Ta eHTaIBMIHHOTO (hakTOpiB Ha HAMPSMIICHICTH IIPOLIECIB.
[3o0apuuii moteHan (BuUlbHa eHeprisi [1100ca) sk KpuTepii CaMOJOBUIHHOCTI TMPOTIKAHHS
TPOIIECIB.

Hacmigxu 3akony ['ecca. TeroTa (eHTasbisl) yTBOPEHHS 1 TEIIOTA (CHTAJIBITIS) 3TOPSIHHS,
iX BHUKOPHCTaHHS JJIsI PO3PAXyHKIB TEIJIOBUX e(eKTIB (EHTaIbMINA) XIMIYHUX MPOIIECIB.
3anexHICTh BUTHHOI eHeprii ['100ca B Temrieparypu.

Tema 2. XIMIYHA KIHETUKA.

['omorenHi 1 rereporenHi cuctemu. [1IBUKICTh peakiliii B TOMOTEHHHUX Ta B T€TEPOr€HHUX
cucteMax. DakTopy, MO BIUIMBAIOTh HA MIBHUIKICTH peakilid. 3akoH mirounx mac. Koncranta
Temriepatypu Ha mBHIAKICTH peakiyi. [lpaBuno Bant-T'odda. AxtuBHI Momekymu. Enepris
aKTHUBAIIl.

Piasnass  Appeniyca. Karam3. BrmmB kartamizatopa Ha €HEprir0  aKTUBAIll
Ta MIBUIKICTE PEaKIIii. I'omorennmit Ta reTepOreHHUM KaTas.
Tema 3. XIMIYHA PIBHOBATA.

HeobopoTHi Ta 060poTHI peakirii, XiMiuHa piBHOBara. KoHcTaHTa piBHOBarM TOMOTEHHHUX
Ta reTeporeHHyX peakiiiii. 3mimmenns pisHosary. [Ipunimn Jle-Ilarenbe.

CrniBBITHOILIEHHS MI>K EHTPOITIMHUM Ta EHTAIIBIIMHIM (DaKTOpaMu B MOMEHT PIBHOBATH.
Tema 4. DA30BI PIBHOBAT Y.



['omorenHi 1 rereporeHHi cucteMu. [loHATTs «dazay , «komroneHT». da3oBa piBHOBAra.
PiBHOBara Bopma-mapa. Hacudena mapa. 3ane)KHIiCTh THCKY HACHUYEHOI IMapu BiJ] TeMIepaTypH.
YMOBM KUTIIHHS Ta 3aMEpP3aHHS Pi/IHH.

CHiBBITHOIIEHHS MK €HTPOIMIMHIM Ta SHTAIBIIAHUM (DaKTOpaMH B MOMEHT PIBHOBArm.
[lotpiitna Touka. [liarpama crany Bomu. IIpaBuno a3z [160ca. [liarpamm crany
JTIBOKOMITOHEHTHHX CHCTEM.

PO311J1 3. PO3YNHHA

Tema 1. 3AI'AJIBHI BJIACTUBOCTI PO3UMHIB.

HucniepcHi cuctemu. MonekysapHi po3dvHHA. PO3UMHHHMK Ta pO3YMHEHA pPEYOBHHA.
Cnocobu BupakeHHsI KOHIIEHTparli po3unHiB. [Iporecu, 1mo BigOyBarOTECS TPH PO3YMHEHHI
ra3onofiOHNX, PIAKMX Ta TBEpAMX pedoBMH B pimuHax. CombBararis. Terurora (SHTabITIS)
PO3UMHEHHS.

3akonn Payms, iX Bu3HA4YeHHs, MareMaTMYHUM Ta Tpadunuii Bupas3. BusHaueHHs
MOJIEKYJIIPHUX Mac PO3YMHEHUX PEUOBHH.

3MiHa eHTabIill, eHTpomii Ta BUTbHOI eHeprii [100ca mpu poszunHeHH. Brums
NpUPOJM  PEUOBMH, THUCKYy Ta TEMIEpaTypd Ha PO3UYMHHICT, Ta3iB, pIAUH Ta
TBEPJIMX PEUOBUH Y PIIMHAX.

Tema 2. PO3YMHU EJIEKTPOJIITIB.

BigxunenHs po3unHiB eleKTpoiiTiB Bin 3akoHiB Payns ta Baut-T'odda. [3oToHiunmiA
koedirtient. Teopis Appeniyca. CTymiHb TUCOIAITl €JICKTPOMITY Ta KO0 3B'SI30K 3 130TOHIYHUM
koedimienToM. Ponb po3unHHMKa Tipy aucomianii pedoBuHUA. CHIIbHI Ta C1aOKi €JIEeKTPOITH.
KoHcranTa aucoryarti c1abKux eeKTpoiTiB. 3aKOH po30aBiieHHs. BIUTMB 0JHOWMEHHOTO 10Ha Ha
JICOITIAITIIO clTabKoro enekrposity. CTymiH4YacTa JUCOIaImis.

PiBHOBara B HacH4E€HOMY PO3UMHI MAJIOPO3UMHHOTO €JISKTPOITy. J[00YyTOK pO3YMHHOCTI.
BB otHOMMEHHOT0 10Ha Ha PO3YMHHICTH MAJIOPO3UMHHOTO EJICKTPOJIITY.

Enexrpomitiuna aucorriariis Mosiekyl Boau. lonamii 1o0yTok Bomu. BojHeBHid moka3HUK
pH, Kucnorno-ocHoBH!1 iHauKaTopy, 'inpoi3 cosnelt. Pi3ni Bunaaku rigpomizy coneid.  loHHi Ta
MOJIEKYJISIPHI PIBHSHHS PEAKLIA
rigpomzy. Ctymiab rimpoini3y. KoHncranta rigpomizy. BrmB npupomam enekTposity 1 yMOB Ha
CTYIIIHb T1IPOJTI3Y.

Jucoriariss KoMIUleKCHUX cronyk. I[lepBuHHa 1 BropuHHa aucornaris. KoHcranTa
Jcorianii (HeCTIMKOCTI ) KOMILICKCIB.

loHH1 peaxiii B po34rMHAX eJICKTPOJIITIB Ta YMOBH X TIEpeoiry.

PO3/I1J14. OKMCHO-BITHOBHI [TPOLIECH.

Tema 1. OKVMCHO-BIZIHOBHI [TPOLIECH, I'AJIbBAHIYHUI EJIEMEHT.
EJIEKTPOJIIS.

[anpBaHIUHMI eleMeHT, oro eNeKTpoxiMidHa cxema. [lporiecy, 1m0 BimOyBarOThCs Ha
eNICKTPO/Iax TpU POOOTI TATHGBAHIYHOTO eleMeHTa. EnekrpopyiiiiHa cuila TalbBaHIYHOTO
CJICMEHTA.

[loHsATTS MpO eneKTposi3. YMOBU, HEOOXiHI Ui MPOBEACHHS €JIEKTPOI3y. AHOIHE
OKHMCHEHHSI Ta KaTOJHE BITHOBICHHS. EJEKTposi3 3 HEPO3UMHHUM Ta PO3YMHHUM aHOJIAMH.
3akoHu eneKkTposti3y. [1ocmioBHICTL PO3psITy 10HIB HA KaTOIl Ta aHO/I.

[lporiec oOkvCHEHHsI Ta BimHOBIEHHA. OKHCHIOBAaYl Ta BiJHOBHHMKH. EneKkTpomHuid
MOTEHIla]l, WOro YTBOPEHHS, BHUMIPIOBAHHSA €JICKTPOJHUX TOTCHINATIB. 3aJIeXKHICTh
SJICKTPOJHMX TOTEHINATIB BiJl TeMIlepaTypu Ta KoHieHTpailii. Popmyna Hepaera. CrannaptHi
noTeHItiamy. Tabauiis OKMCHO-BITHOBHUX MOTeHIIaMB. Psn Hanpyr MetaniB. Hanpsimok riepediry
OKHCHO-BIJTHOBHHX PEAKITIH.



Koposzis MeramiB. XiMiuHa Ta  €IEKTpOXIMIUHAa KOpO3is. 3aXUCT  METaliB
BiJ1 KOpO3ii. AHOJTHI 1 KATO/THI TTOKPHUTTSL.
3acTocyBaHHS E€IEKTPOII3Y.

PO3 L1 5. XIMIYHI BJIACTUBOCTI HEMETAJIIB.

Tema 1. BOJAEHB. KUCEHb.

Bonenb. OcobmmBOCTI po3TalTyBaHHS B TIEPIOAWYHIA CHCTeMi ejeMeHTIB. J[oOyBaHHS
BOJTHIO, HOTO BJIACTHBOCTI. THITM OIHAPHMX CTIOTYK EJIEMEHTIB 3 BOITHEM.

Kucens. bynoBa atoma. Cryneni okucHeHHs. Criocoou noOyBaHHs. Di3wyHI Ta XiMidHi
BJIACTUBOCTI. 3aCTOCYBaHHS KHCHIO.

[epokcr Bogat0. KHCIOTHI Ta OKMCHO-BITHOBHI BJIACTUBOCTI.

["anorenu. 3HaxomKeHHs B prpo . Metom no0yBaHHs, Di3uyHI iX XIMIYHI BIACTUBOCTI.
3MiHa BIaCTUBOCTEH rajloreHiB Bi pTopy /10 Homy.
Tema 2. TAJIOT'EHUA.

I"anorenoBosHi. JloOyBaHHs, Pi3uyHI Ta XIMIYHI BIACTUBOCTI. [ 'ajioreHiiu MeTasiB. 3MiHa
BJIACTUBOCTEH B PsAZaX KMCHEBMICHHUX KHCIIOT XJIOPY.

Bona. bynioa Mosekynu, (hi3nyHI Ta XIMIYHI BIACTUBOCTI.

Oco0MBOCTI XIMIYHOI HOBEAIHKY ITIABUKOBOI KUCJIOTH.

4. Has4anbHi mamepianu ma pecypcu

HaBuanpHi MaTepianm, 3a3HaueHi HWKYE, AOCTYIHI y 0i0mioTeni yHiBEpCHUTETy Ta 4acTKOBO Ha
caiiTi kadenpu 3aranpHOi Ta HeopraniuyHoi ximii. OO0B’SI3KOBOIO /10 BUBYEHHS € 0a30Ba JiTeparypa, 1HIIl
marepianu — QaxyinpTaTUBHI. Po3minm Ta TemH, 3 SIKUMH CTYIEHT Ma€ O3HAMOMHUTHCH CaMOCTIiHO,
BUKJIa/1a4 3a3HaYa€ Ha JICKIIIHUX Ta NPAaKTUYHUX 3aHATTSIX.

ba3zosa:

1. O.M. Crenanenko, JLI'. Peiirep, B.M. Jlenoscekux, C.B. IBaHOB. 3araibHa Ta HeopraHiuyHa
ximis. [ligpyy. muis crya. Bumn. HaBd. 3akianis. Y. 1 — K.: ITex. mpeca, 2002. — C. 520.

2. M.X. Kapanetbsai, C.W. [Ipakun. Obmas u Heopranndeckas xumus. .— M.: Xumus, 1981.— C.
632.

3. JLT'. Peiitep, O.M. Crenanenko, B.Il. bacos. Teopernuni po3ninm 3arampHOi Ximii. K.:
Kapagemna, 2003. — 352c.

4. 3aBaHHS Ta METOJMYHI BKa3iBKH J10 JaOOPAaTOPHMUX POOIT 3 3arajbHOi Ta HEOPraHIYHOI XiMii
JUISL  CTYIEHTIB 1HXXeHepHO-(i3uuHoro ¢daxynerery. Yactuna 1. /JL.I. Peiitep, T.B. Ilamnkosna,
I.B.JlicoBcrka, B.I'.Matsamos - K.: HTYY, KIII, 2000, 31 c.

Mooamkosa.

5. JI. Ipaiisep, I1. Otkunc. Heopranuueckas xumus. B 2-x 1. Tom 1 — M: Mup, 2004.— C. 679.

6.0.M. Kus3ea, B.A. TlorackanoB Xiwmis. HaBuanbHHMIA TOCIOHUK IS CTYJEHTIB HEXIMIYHUX
crnemianpHocteil. K.: HTYY «KIIly», 2014.-¢.159.

7. H.C.AxmetoB. O0mas u Heopranuveckast xumusi.— M.: Beicir.ak., 2001.—C.743.

Inghopmauiini pecypcu

8. Hucranmiitanii kypc Google G Suite for Education. Pexxum nocrymy: Google Classroom
(Google G SuiteforEducation, nomen LLL.kpi.ua, matdopma Sikorsky-distance):

9. Caiir xadeapu 3aranbpHOI Ta HeopraHiuHoi ximii http://kznh.kpi.ua/

HaBuyanbHUIT KOHTEHT
5. Memoduka onaHyeaHHAa Ha84YasbHOI ducyunaiHu (0c8iMHLO020 KOMMNOHeHMa).

5.1 /leKkyiliHi 3aHAMMSA

BuunTtyBaHHA JeKkuii 3 AMCHUIUTIHM TPOBOAWTHCSA MapajelbHO 3 BUKOHAHHSM CTYACHTAMH
1abopaTopHUX pPOOIT, a TakoX 3 PO3MNISIAOM HHMMH, L0 BUHOCSATBHCS Ha caMmoCTiiHy poboty. Ilpu


http://kznh.kpi.ua/

NPOBEJIEH] JIEKIIH 3aCTOCOBYIOTHCS 3ac00u s BimeokoH(pepermii (Zoom toro). TTicas kokHOT ekl
peKOMCHILYCTBCSI O3HaﬁOMHTHCB 3 MaTepiaﬂaMI/I, peKOMCH,Z[OBaHI/IMI/I JJIA CaMOCTiI\/JIHOI‘O BUBYCHHA, a
nepe]1 HaCTYITHOKO JICKII€I0 — TIOBTOPUTH MaTepiaj MOoNepeIHbO1.

Ne
3/

Ha3zBa Temu Jniekirii Ta mepesik OCHOBHUX NMUTaHb
(mepenik TMIaKTUYHUX 3aC001B, MOCWIAHHS Ha JiTeparypy Ta 3aBaanns Ha CPC)

1

Tema 1.1. ATOMHO-MOJIEKYJIAAPHE BUEHH L.
Jlexyisi Ne 1. OCHOBHI IOHATTS] aTOMHO-MOJIEKYJISIPHOI TEOPIi.
OCHOBHI CTEXIOMETPUYH1 3aKOHH XIMii.
[ToHATTS PO EKBIBAIICHT €JIeMEHTa Ta EKBIBAJICHT peyoBMHH. ExcrieprMeHTabHI
METO/IM BU3HAUEHHS €KBIBaJICHTA €JIEMEHTA, EKBIBAJIEHTHOI MAaCH Ta aTOMHOI MACH.
3aeoannsa_na CPC: Ictopis pPO3BUTKY aTOMHO-MOJIEKYJSIpHOI Teopii. SIBuire
anotpormii. [TpocTi 1 cknaaHi pedoBuHU. [IOHATTS PO AATBTOHIIN Ta OEPTOIIIH.

Jlexyis Ne2. 3akon ABoraapo. 3Ha4eHHsS 3aKOHY ABOTafpoO Ta HACHIIKIB 3 IHOTO
3akoHy. Mossipuuii 00'em razy. [ToHSTTS po BITHOCHY I'yCTUHY razy.

Merto 3HaXOPKEHHSI MOJIKYJISIPHOI Mach pPEYOBMHM, SIKa 3HAXOAUTHCS B
ra3oro/[i0HOMY CTaH1

Jlimepamypa: [2], t. 1; [4], po3ain. 1.

3as0anna na CPC: 3acTtocyBaHHS 3aKOHY ABOrapo Ta HOro HACIIJIKIB JUIs
BUPIIIICHHS TIPAaKTUYHKX 3aBJaHb. Brkopuctanus piBHsHHA MenneneeBa-Kianeiipona s
BU3HAYCHHS] MOJICKYJISIPHUX Mac Ta3iB..

Tema 1.3. BYJJOBA ATOMIB XIMIYHUX EJIEMEHTIB.

Jlexyisa Ne 3. Enextpon Ta tioro BnactuBocTi. Teopist Pesepdopna. Monens aroma 3a
Bopowm, i 3B'130Kk 3 KBAHTOBOIO TEOPIEIO Ta CHEKTpamu atoMiB. [TOHSTTS mpo XBUITHOBI
BJIACTUBOCTI €JIEKTPOHY. XBHWJIbOBI BJIACTHBOCTI €NeKTpOHy. KBaHTOBI umcna: rojoBHE,
opOiTanbHe, MarHiTHe, CIHOBE. IX (hi3HuHMil 3MiCT Ta Meski 3HaueHb. EHepreTiuHi piBHi Ta
migpiBHi, opOitam. Ilpuniwmn Ilaym. [locmimoBHICT 3allOBHEHHS — €JEKTPOHAMH
€HepreTHYHUX piBHIB Ta miapiBHIB. [Ipasuno ['yHaa.

Jlimepamypa: [2], v 11; [3], po3ain I, ri.2-4; [4], po3nun. 2.

3asdanna na CPC: EnexktpoHHi (OpMYIM Ta €JIEKTPOHHI CXEMH aTOMiB XIMIYHHX
€JICMEHTIB.

Jlexyia Ne 4. Tlepiommunuii 3akoH J[I.MeHpneneeBa, Horo (GopMysTFOBaHHS.
CrpykTypa NepioAMdHOI CUCTEMU: TIEPIOH, TPYIH, Arpyny. Homep rpymnu Ta BaJleHTHICTh
enemeHTiB. Bimxunenns Bin dopmymoBans [.I.Menneneera. CyuacHe ¢GopMysroBaHHS
nepiogMyHoro 3akoHy. Ilepiogmuna cuctema Ta ii 3B'130Kk 3 OynmoBoro atoma. Homep
nepioy, Horo (isuyHU 3MICT. 3aNOBHEHHSI, €IEKTPOHAMH MIJPIBHIB Y KOXKHOMY TEPIO/I.
KinbKicTb eneMeHTIB y niepio: s-, p-, 0 ta f-enemenTw.

3asoanna na CPC: 3akon Mozmi. Miciie enemMeHTa B NepioindHIi CUCTEMI K HOTO
HaBXIMBINIA XapakrepucTuka. [lepenOavyeHHsT HEBIIOMUX EJIEMEHTIB 3a JIOTIOMOTOH)
TMIEPIOIMYHOTO 3aKOHY. 3aralbHOHAYKOBE Ta (pu1ocodchke 3HaYCHHS MEPIOUIHOTO 3aKOHY.

Jlexyisi Ne 5. OcoOIMBOCTI €EKTPOHHOI OY/I0BM aTOMIB B TOJIOBHHX Ta B MOOIYHMX
miarpynax, BajgeHTHI enekrtponu. "TIpockok" enextpona. f-ejeMeHTH, OCOOIMBOCTI X
€JIEKTPOHHOI OYJIOBU Ta TOJIOKEHHS B MepioAnyHii cuctemi. Paaiycu atomis, iX 3MiHa B
nepionax, rpynax. Exeprisi ioHi3arili, eHeprisi CHOPIAHEHOCTI O €JIEKTPOHa, iX 3MiHA B
niepioziax Ta rpymnax. EjekTpoHeratBHICTb, 3HAUEHHS il JII XapaKTEPUCTUKH €JIEMEHTIB Ta
THITY XIMIYHOTO 3B'S3KY.

Jlimepamypa: [2], v ILIL; [3], po3min 1, 11.3.,4; [4], po3ain. 2,3.
3asodanns na CPC: Tlepioguuni Ta HENEPIOAWYHI BJIACTUBOCTI eeMeHTiB. [lepiomumyuna




CHCTEMa SIK BTUICHHSI TIepioMIHOT0 3aKoHy. CTpyKTypa MepioJTIHOTr0 3aKOHY: TIEPIOIH,
rpymy, marpynd. Homep rpyru ta BaJIeHTHICTh €JIEMEHTIB. 3MiHa BJIACTUBOCTEH €JIEMEHTIB

B 11O/, TPYIIL

Tema 1.5. XIMIUHUI 3B'SI30K.

Jlexyis Ne 6. BarneHTHI €JI€KTPOHM 1 BaJICHTHICTh €JIEMEHTIB B OCHOBHOMY 1
30y/PKEHOMY CTaHaXx.

KoBaneHTHwii 3B'130Kk. OCHOBHI HOTO XapaKTEPUCTHKH : JOBKUHA 3B'SI3KY 1 CHEPIIs.
OcHoBHI TIONTOXKeHHST MeToly BaieHTHUX 3B's3kiB (MB3). HacudeHicTh 1 HampsMIICHICTh
KOBAJICHTHOTO 3B'SI3KY.

3asoanna na CPC: Merton wmonekymsipHux opoOitaneit (MMO). 3B's3yrodi i
posnytrytodi opOitasti. EHepreTrdHi miarpaMul JBOXaTOMHUX MOJIEKYIT. KpaTHICTB 3BI3KY.

Jlexyis Ne7. BajleHTHI KyTHM B KOBJIGHTHUX MojieKynax. [10puam3ariisi aTOMHHX
opOiTasiel, BuaM TiOpuam3arii, o- 1 - 3B'130K. JlemokamizoBaHuii 7-3B's130K. J{OHOpHO-
AKIIENITOPHUI MEXaH13M YTBOPEHHS KOBAJIEHTHOTO 3B'S3KY.

Jimepamypa: [2], rn. IV; [3], po3ain 1L, r1. 1-3, [4], po3main. 4.

3asoannsa na CPC: TlonsipHicTh 3B'13Ky. 31aTHICTH 3B'SI3KY JI0 TIOJISIpU3aIlii.

Tema 1.6 BTACTUBOCTI MOJIEKYJI. MDKMOJIEKYJISIPHA B3AEMO/IA.

Jlexyisn No 8. loHHMI 3B'S130K, OT0O BJIACTMBOCTI: HEHACHUYCHICTD 1 HCHAITPABJICHICTb.

[MonspHicTs MOJIEKyIL. J{UIMOTBHUI MOMEHT, HOT0 3aJISKHICTD BiJI ITOJISIPHOCTI 3B'SI3KY
Ta POCTOPOBOI OYI0BU MOJIEKYJIL.

MixMOeKyIpHa B3a€EMOJIiS: OpI€HTAIllHA, HIYKIlHHA, JAWCIIEPCIiHA B3a€MOIIS
MOJIEKYT.

Jlimepamypa: [2], rn. IV, V; [3], po3ain I1, rn. 4; [4], po3min. 4.

3asoanna na CPC: BopaneBuit 3B'130K, HOro ocoOMMBOCTI. MDKMOJIEKYSIpHUN Ta
BHYTPILIHBOMOJIEKYJISIPHUM BOJTHEBHI 3B'S130K, HOTO BILUIMB HA BJIACTUBOCTI PEYOBHH.

Tema 2.1. TIOHATTSA TIIPO EHEPITETUKY XIMIUHUX TA ®A30BUX
ITEPETBOPEHbD.

Jlexyisi Ne 9. BHYTpIIIHA €HEprisi Ta €HTaJIbIisA, €K30- Ta €HAOTEPMIYHI PEaKIIii.
TeroBi epexTr 32 YMOB CTAJIOCTI THUCKY Ta CTAJIOCTI 00'eMy, 1X 3B'I30K 3 €HTAJIBITIEIO Ta
BHYTpILIHBOIO €HEpri€0 cucreMu. TepMoXimiyHI piBHSHHS. 3akoH l'ecca Ta ioro
BUKOPHUCTaHHS B TEPMOXIMIYHUX PO3PaXyHKaX.

[lousattss mpo entpomito. EHTpomisi sk Mipa HEBHOPSIKOBAHOCTI CHUCTEMH.
CranpapTHi eHTporii. Brie eTponiiftHOro Ta eHTaIbMIHHOro (PakTopiB HA HAMPSMIICHICTh
npotieciB, [300apuuii moreHmian (ButbHa eHeprist [100ca) sk KpUTepiii caMOJOBUILHOCTI
MIPOTIKAHHS MPOIIECiB. Jlimepamypa. [2], ti1. VI; [3], po3min V, ri. 1,2; [4], po3ain. 5.

3asodanna na CPC: Hacnminxu 3akoHy ['ecca. Terora (eHTamnblnisi) yTBOpEHHS 1
TeIUIoTa (CHTAJIBITIS)) 3TOPSHHS, 1X BUKOPHCTAHHS JJISI PO3PAXYHKIB TEIUIOBHX €(EKTiB
(eHTaITBITIN) XIMIYHUX TIPOIIECIB.

10

Jlexyisi Ne 10. Tema 2.2. XIMIYHA KIHETHKA.

['omorenni 1 rereporeHHi cucteMu. IIIBuUAKICT, peakiii B TOMOTCHHHX Ta B
TeTEPOreHHNX cUcTeMax. PaKTopH, IO BIUIMBAIOTH HA MIBUAKICTH PEaKIIid. 3aKOH JIFOYHX
nopsiiok peakuii. BB temmnieparypn Ha mBuakicts peakiii. [Ipasuno Bant- oddda.
AxTuBHI MosieKynu. EHeprist akTuBarii.

Jlimepamypa: [2], . VI; [3], po3ain V, . 4; [41, po3min. 6.

3asoanns na CPC: PiBasiHHS Appeniyca. Karani3. B karanizatopa Ha €HEprito
aKTHBAITIi Ta IIBUJIKICTH peakiiiil.  oMOreHHMI Ta reTepOreHHHN KaTai3.




11

Tema 2.3 XIMIYHA PIBHOBATA.

Jlexyis Nell. HeoOopotHi Ta 00OpOTHI peakiii, XiMiuHa piBHOBara. Koncranrta
PIBHOBArd TOMOTEHHHMX Ta T€TEPOreHHUX peakiiii. 3mimieHHs piBHoBard. [Ipunimm Jle-
[aTense.

Jimepamypa: [2], ta. VI; [3], po3nin V, t. 3; [4], po3min. 7,8.

3asoanna na CPC: CriBBITHOIIEHHSI MDK €HTPOIHUM Ta SHTAIBIIIHUM (hakKTopaMu B
MOMEHT PIBHOBAIH.

12

Tema 2.4. DA30BI PIBHOBAT'.

Jlexyisi Ne 12. T'omoreHHi 1 rereporeHHi cuctemu. [IoHATTS 'daza’ , 'KOMIOHEHT'.
®azoBa piBHoBara. IlpaBuno ¢a3 [160ca. [liarpamu cTaHy JBOKOMIIOHEHTHHX CHCTEM.
PiBHoBara Boma-mapa. Hacmuena mnapa. 3aneXHICTb THCKY HACHUEHOI Mapu Bif
TeMIepaTypy. ¥ MOBH KUTIIHHS Ta3aMEP3aHHS PiJHH.

Jlimepamypa: [2], ti. V1, VII; [3], po3ain V, t1.3; [4], po3mai. 8.

3asoanns _na CPC: CHIBBIIHOIIEHHS MUK EHTPOINMHMM Ta CHTAIbIIHHIM
¢bakropamu B MOMeHT piBHOBard. [lotpiifHa Touka. [liarpama crany Boju.

13

Tema 3.1. 3AT'AJIBHI BJTACTUBOCTI PO3YMHIB.

Jexyia Nel3. JlucriepcHi cuctemMu. MonekyssipHi po3urHU. Po3uMHHHMK Ta
pozunHeHa pedoBrHa. (CrocoOu BHUpaXKEeHHS KOHIEHTpalii po3uuHiB. [Iporecu, 1o
BIIOYBAIOThCS TIPM PO3YMHEHHI Ta30MOMIOHUX, PIAKAX Ta TBEPAMX PEUOBUH B PiAMHAX.
CompBararist. TerioTa (€HTaIBIIIA) PO3YMHEHHS.

3akonu Payrnsi. iX BU3HAuYeHHsI, MaTeMaTHYHUM Ta rpadiunuid Bupa3. BuzHaueHHs
MOJIEKYJIIPHUX Mac PO3YMHEHNX PEUOBHH.

Jimepamypa: [ 2], . VII; [3], po3min LI, 11.2; [4], po3min. 9.

3asoannua na CPC: 3MiHa eHTasbIli, EHTpOmMii Ta BUIbHOI eHeprii [1100ca mpu
po3uMHEHHI. BIumB npupom pedyoBrH, TUCKY Ta TEMIIEpaTypH Ha PO3YMHHICTD Ta3iB, PiHH
Ta TBEPAMX PEUOBHH Y PIJIHAX.

14

Tema 3.2. PO3YMHUN EJIEKTPOJIITIB.

Jlexyia Nel4. BinxunaeHHs pO3UMHIB €JIEKTPOJITIB Bl 3akoHIB Payns ta Bant-
I'oda. [RBoroniunuit koeditieHt. Teopiss Appeniyca. CTymiHb JUCOINALl €IEKTPOJITY Ta
Horo 3B'S30K 3 130TOHIYHUM Koe(ilieHToM. Ponb po3uMHHMKA MpU AMCOLHALi PEYOBUHML.
CubHi Ta cnabki enekTpositd. KoHcTanTa aucorianii cnaOKux eNeKTpOSiTIB. 3aKOoH
po30aBiicHHS. BIUMB OJHOIMEHHOrO 10HAa Ha JMCOINAII0 CIa0KOro  EJICKTPOJITY.
CrymiHuacTa Aucoriartisi.

PiBHOBara B HacHMUEHOMY pPO3YMHI MAJOPO3YMHHOTO €JeKTporiTy. J{oOyTok
PO3YMHHOCTI. BIUIMB 0JTHOMMEHHOT0 10Ha Ha PO3YMHHICTH MAJIOPO3UMHHOT'O EJIEKTPOJITY.

3asoanns na CPC: Teopist bpencrena, Teopist JIbtoica.

15

Jlexyin Ne 15. EnextpomiTiiHa aucoriaris MoJeKyl Boau. loHHuit 1o0yTOK BOJH.
Bomnesnit nokasauk pH. KucnotHo-ocHoBHI inaukaropu. ['iapomnis coneit. PizHi Bumamku
Tifpomizy cojieil. [oHHI Ta MOJeKyJISpHI PIBHSHHS peakiii riapomi3y. CTymiHb Tiapodi3zy.
KoncranTa rifgpomizy. Brums npupoam enekTpostiTa i yMOB Ha CTYITHB TipoJTi3y.

Jimepamypa: (2], ta. VIII; [3], po3nin V, . 5; [4], po3min. 10.

3asoannua na CPC: Jlucomaris KOMIUIGKCHUX cronyk. llepBuHHa 1 BTOpWMHHA
mmcorriartis. Korcranta aucornartii (HeCTIHKOCT] ) KOMITIEKCIB.

loHHI peakliii B pO3UMHAX ENEKTPOJIITIB Ta YMOBH iX mepeoiry.

16

Tema 4.2 OKHWCHO-BIJTHOBHI IIPOIIECU. T'AJIbBBAHIYHMI EJIEMEHT.
EJIEKTPOJII3.




Jlexyin Ne 16. 'anpBaHIuHU €JIeMEHT, Horo enekTpoximiuHa cxema. [Iporiecu, 110
BII0YBArOTHCS HA €JICKTPO/IaX MpY poOOTI rajIbBaHIUHOIO eleMeHTa. EnekrpopyiiiiHa cra
TaIHLBaHIYHOTO EJIEMEHTA.

[ToHsTTS 1IPO €eKTPOIi3. YMOBH, HEOOXIHI 1711 IPOBEACHHS EJIEKTPOITi3y. AHOIHE
OKMCHEHHS Ta KaTOJIHE BiTHOBJICHHsI. EJIEKTPOIIi3 3 HEPO3UMHHUM Ta PO3YMHHIM aHOIAMH.
3akonu enektpodizy. [TociaoBHICTE po3psiAy 10HIB Ha KaTO/Il Ta aHO/I].

Himepamypa: 2], 1. IX; [3], po3nun V, . 6; [4], po3min. 11.

3asoannss _na CPC: Tlpomec OKHCHEHHS Ta BimHOBIECHHS. OKHCHIOBadl Ta
BITHOBHUKU. EJIeKTpomHMII MOTeHIian, HWOro YTBOPEHHS, BHMIPIOBAHHS EIICKTPOIHIX
TIOTEHITIATIB. 3aJICKHICTh €JICKTPOJHAX TOTCHITIATIB BiI TEMIIEpaTypy Ta KOHIICHTpAITI.
®opmyna Hepracra. Cranmaptai moTeHIiam. TaOmuils OKMCHO-BITHOBHHX TIOTCHITIAIB.
Psin nanpyr metaniB. HanmpsiMok riepeiry OKMCHO-BITHOBHUX PEaKIIIi.

Kopozis meraniB. XimMigHa Ta €JIeKTPOXIMIYHA KOPO3id. 3aXUCT METANB Bl KOPO3Ii.
AHOJTHI 1 KaTO/IH1 TOKPUTTSI.

3acTOCYBaHHSI €JICKTPOJII3Y.

17| Tema 5 1. BOJEHD. KUCEHD. Tema 5.2. TAJIOTEHM.

Jlexyia Ne 17. Bogenb. OcoOIMBOCTI pO3TAallyBaHHS B MEPIOAMYHIA CHUCTEMI
esieMeHTIB. J[0OyBaHHSI BOJIHIO, MOrO BIACTHBOCTI. Tury OIHapHUX CIHOJNYK €IEMEHTIB 3
BOJTHEM.

Kucenb. bynoBa aroma. Crtyneni okucHeHHs. CriocoOu no0yBaHHs. Di3uuHI Ta
XIMIYHI BJIACTHBOCTI. 3aCTOCYBaHHSI KUCHIO.

Ilepoxcua BojHIO. KMCIOTHI Ta OKMCHO-BITHOBHI BIIACTHBOCTI.

18 Jlexyia Ne 18.I'anorenu, 3naxomkeHHs B pupol. Merona noOyBanHs. Di3udHi Ta

XIMIYHI BJIACTHBOCTI. 3MiHa BIIACTUBOCTEH TaJIOreHiB BiJl PTopy 110 Homy.
["anorenoBoHi. [loOyBanHs, (Pi3uyHi Ta XiMIYHI BJIACTUBOCTI. ['alOTeHI MeTaliB.
3MiHa BIaCTUBOCTEH B psilax KHCHEBMICHUX KHCJIOT XJIODY.
Jimepamypa: [2], tn. XLXII; [3], 4.2, po3aut [ m.2, 4; [5], po3min. 1.1,1.2.
[2], . X1T; [3], u.2, po3ain 11, tn.3; [ 5], po3mun. 1.3.
3asoanns na CPC: Bopna. bynoa Mosekyiu, Gi3nyHi Ta XIMIYHI BIACTUBOCTI.
Oco0aMBOCTI XIMIYHOI HOBEAIHKH IIABUKOBOI KUCIOTH.

5.2 /labopamopHi 3aHAMmMs

Merta npoBeJeHHs J1a0OpaTOpPHUX POOIT: 3aKPIMUTH Ta MOTIMOMTH TEOPETHMYHHM MpPOrpaMHUi

MaTepiaj, OBOJIOJITU MPAKTUYHUMHM HaBHYKaMU poOOTH B XIMIYHIN jaboparopii; OTpUMaTH HaBUYKH
pOOOTH 3 MIpHUM IIOCY/IOM, MpUIIaZiaMy Ta peakTuBaMu. OCHOBHE 3aBJaHHS LIUKIY NPaKTHUYHUX 3aHATH!
3aKpIMHUTH Ta MOTIUOUTH TEOPETUYHHUM MPOrpaMHUI MaTepiall, OBOJOIITH HaBUYKAMHU CITIBCTaBJICHHS Ta
HOPIBHSHHS BIACTUBOCTEH CIIOJIYK €JIEMEHTIB.

ijlg_l Ha3za naGopaTopHoi poboTu Kmbi;;iayﬂ'

1 | [IpaBuna poGotu B maboparopii. OCHOBHI THUIH XIMIYHHUX PEAKIIIH. 2
['eHeTnuHMii 3B'A30K MDK KJacaMd HEOPTraHIYHUX  CIOJYK.
Bu3HaueHHs eKBIBAJIGHTHOI Macu ITMHKY 00  €eMHUM METOIOM.

2 | BynoBa atomy. Bu3zHaueHHs BIUIMBY OyZOBH aTOMy Ha BJIaCTUBOCTI 2
eJleMeHTIB. by/ioBa aTOMIB €J1IeMEHTIB Ta MEPIOTUYHHUMA 3aKOH.

3 | BcraHOBNEGHHS BIUTUBY TIOJIOKCHHSI €JIEMEHTa B TMEPIOIUYHIN 2
CUCTEMI Ha BJIACTUBOCTI HOTO CIIONYK.




4 | KoBajeHTHU#H 3B s130K. JlOCHIJDKEHHS BIIACTHBOCTEH CIOJIYK 3 2
KOBAJICHTHUM  3B’s3koM. MonHmi 3B s30Kk.  JlocaipKeHHS
BJIACTUBOCTEH CIIOJIYK 3 10HHUM 3B’ SI3KOM

5 | EHeprernka XiMiYHHUX TMporieciB. Bu3HaueHHS TEIUIOBHX €(EKTiB 2
peaKIii.
6 | XimiuHa kiHeTMKa. BHBUEHHS BIUIMBY KOHIIEHTpAIIl i TeMIepaTypu 2

Ha MIBUJKICTh XIMIYHUX peakiiil. XimiuHa piBHOBara. J{ocmimpkeHns
BIUIMBY PI3HUX (JAKTOPIB HA CTaH PIBHOBArHW.

7/ |3aranpHi ~ BIACTMBOCTI  pO34YMHIB.  Bu3HaueHHs  TemnoTu 2
po3unHeHHs. Po3umHM enekTpodiTiB. JlocaipkeHHsS pIBHOBard B
pPO3YMHAX EJIEKTPOJIITIB.

8 | Busnauenns pH posunHiB. J{ocmipKeHHS TiAPOTi3y COJICH. 2

9 | locmiKeHHsT OKHCHO-BITHOBHUX TPOIIECIB. 2

6. CamocmiiiHa po6oma 3006ysaya suwjoi oceimu.

Camocriitna pobota crymenta (CPC) mpotsarom cemecTpy BKIIOYA€ TOBTOPEHHS JIEKLIHHOTO
MaTepiany, CaMOCTIHY MIATOTOBKY TEOPETUYHOrO0 Marepiany 3a BKa3iBKOK BHKJIAJava, BHUKOHAHHS
JIOMAIIIHBOTO 3aBIaHHs 10 JIA0OpaTOPHUX Ta NPAKTUYHHUX 3aHATh (CKIQJAEThCS 3 TEOPSTHYHHX
KOHTPOJIBHUX 3allMTaHb Ta NMPAKTHYHUX 3aBJlaHb, HANIPHUKIIAJ: 3aKIHYUTH/HAIMMCATH PIBHSIHHS PEAKIIii),
BUKOHAHHSI PO3PaxXyHKOBOI poOOTH, MiArOTOBKA MPOTOKOJIB JI0 JIAOOPATOPHHUX 3aHATh, O(OPMIICHHS Ta
MiTOTOBKA JIO 3aXKHCTY MPOTOKOJIB Ta PO3PAaXyHKOBOI POOOTH, MIATOTOBKA JI0 ek3aMeHy. PekoMeH10BaHa
KUTbKICTh TOJIUH, SIKA BIABOJUTHCS HA MiJTOTOBKY /10 3a3HAYEHHUX BUIIB POOIT:

No Kinbkicts
- Ha3Ba temu, 1110 BHHOCUTBHCS Ha CAMOCTIHE OTIPAIFOBAHHS TOAUH
3/ CPC
1 | Po3min 1. Tema 1. ATOMHO-MOJIEKYJsIpHE BUYEHHS: 3aCTOCYBaHHS 2

3aKOHY ABOTaJpo Ta WOro HACHIAKIB JUIs BUPIIIEHHS MPAKTUYHUX 3aBIaHb.
Bukopucranus piBHsHHA MeHneneeBa-Knaneiipona a1 BU3HA4YEHHS
MOJICKYJIIPHUX Mac rasiB. Jlimepamypa. [2], v 1; [4], po3ain. 1.

2 |Pozmin 1. Tema 2. Knacudikallis HEOpPraHiYHHUX CITOJIYK: OCHOBHI 3
KJIACH HEOPraHIYHUX CIOIYK — OKCHUIHU, KUCJIOTH, OCHOBH 1 COJI.
Jimepamypa. [2] . 1, [4], po3min. 1.

3 |Po3min 1. Tema 3. bynoBa aromiB XiMi4HUX eleMeHTIB: EiexrpoHHi 4
dbopMynr Ta eIeKTPOHHI CXEMH aTOMIB XIMIUYHHX €JIEMEHTIB. Jlimepamypa:
[2], . 111, [3], posmin [, 171.2-4; [4], po3mi. 2.

4 | Po3min 1. Tema 4. IlepioguunHmii 3aKOH. 3aKOHOMIPHOCTI 3MiHH 4
XIMIYHMX BJIacTHUBOCTeH: 3akoH Mo3mi. Miciie eneMeHTa B MepioIuyHiii
cUCTeMl sK WOro HalBaxJMBIlIA XapakTepuctuka. llependaueHHs
HEBIIOMMX  €JIEMEHTIB  3a  JIOTIOMOTOK)  TEPIOJIMYHOIO  3aKOHY.
3araibHOHAayKOBE Ta (butocO()ChbKE 3HAYEHHSI TMEPIOIMYHOIO  3aKOHY.
Jimepamypa: [2], v ILIL; [3], po3nin 1, 171.3.,4; [4], po3ain. 2,3.

S5 |Poszgmin 1. Tema 5. Ximiunuii 3B’s130K: MeTon MONEKyISIpHUX OpOiTaeid 4
(MMO). 3B's3yroui 1 posmymiyrodi opOitam. Exepretwuni miarpamu
JIBOXaTOMHHUX MoJieKys. KpatHicth 3B's13Ky. Jlimepamypa: [2], ra. 1V; [3],
posui I, ri. 1-3, [4], po3mi. 4.

6 | Po3minl.Tema 6. BractuBocTi MoJiekyi. Mi>KMOJIEKYJISIpHA B3a€EMOTIS: 2
BomneBnii  3Bs130K, Horo  ocoOmMBOCTI.  MDKMONICKYJSIpHMHA — Ta




BHYTPILITHEOMOJIEKYJIIPHII BOJIHEBHIA 3B'S130K, HOT0 BIUIMB Ha BJIACTHBOCTI
pedoBuH. Jimepamypa: [2], va. IV, V; [3], po3ain 11, . 4; [4], po3ain. 4.

7 | Po3min 2. Tema 1. IIOHATTS TIPO CHEPreTUKY XIMIYHUX Ta (Pa3oBUX 4
nepeTBopenb: Hacmigku 3akoHy I'ecca. Termora (eHTasbIis) YTBOPEHHS 1
TEIJIOTA (€HTANbITIST) 3TOPSIHHS, 1X BUKOPUCTAHHS JIJIS PO3PaXyHKIB TETUIOBUX
edekTiB (eHTaIbIMINA) XIMIYHUX TpONeciB. Jlimepamypa: [2], tin. VI; [3],
po3min V, o 1,2; [4], po3min. 5.

8 |Posmin 2.Tema 2. XimiuHa KiHeTwKa: PiBHsHHA Appeniyca. Karamis. 2
BrumB karamizatopa Ha €HEpril0 aKkTUBAIi Ta IIBUAKICT PEAKIIii.
['omoreHHwmii Ta reTepOreHHn Katamis. Jlimepamypa: [2], 1. VI; [3], po3min
V, . 4; [41, po3mi. 6.

9 | Po3ain 2.Tema 3.XimiuHa piBHOBara: CITiBBIHOIICHHS MiXK HTPOITIHHIAM 2
Ta CHTAIBIMIUHUM (DaKTopaMyd B MOMEHT pIBHOBaru. Jlimepamypa: [2], 1.
VI; [3], po3nin V, . 3; [4], po3min. 7,8.

10 | Po3min 2. Tema 4. ®azoBi piBHOBaru: CIHiBBIIHOIICHHT MK 2
SHTPOITIMHIM Ta EHTAIBMIHHUM (haKTOpaMH B MOMEHT piBHOBaru. [lotpiitHa
Touka. [liarpama crany Bomu. Jlimepamypa: (2], ta. VI, VII; [3], po3ain V,
r11.3; [4], po3nin 8

11 | Po3min 3.Tema 1. 3aranpHi BIACTHBOCTI PO3YMHIB: 3MiHA EHTAJIBITII, 2
EHTpOITi Ta BUIbHOI eHeprii 1100ca npu po3umHeHHI. BrumB npupoau
PEYOBHH, TUCKY Ta TEMIIEPATYpy Ha PO3UYMHHICTH rasiB, piIMH Ta TBEPIAUX
pedoBUH y pimuHax. Jimepamypa: [2], tn. VII; [3], po3min L, rn.2; [4],

po3i. 9.

12 | Po3nin 3. Tema 2. Pozumnm enextpomitiB: Teopis bpencrena, Teopis 2
JIbroica. Jlimepamypa: [2], tn. VIII; [3], po3nun V, . 5; [4], po3ain. 10.

13 | Po3min 4. Tema 1. OxucHO-BigHOBHI peakiii: TIporiecn oKWCHEHHS Ta 4

BiTHOBJICHHS. OKMCHIOBaYl Ta BITHOBHHMKH. EJIEKTpOMHMIA MOTEHIIIAN, HOTo
YTBOPCHHS, BHMIPIOBaHHS  €JICKTPOJHMX  IOTCHINATIB.  3aJICXKHICTh
ENIEKTPOTHUX TIOTECHINATIB BiJl TEMIIEpaTypy Ta KOHIeHTpaili. dopmyna
Hepucra. Jlimepamypa: [2], . IX; [3], po3ain V, ri. 6; [4], po3nir. 11.

14 | Po3min 4.Tema 2. OKHCHO-BITHOBHI TIpoliecH. | albBaHIYHUNA €IEMEHT. 6
Enextponiz:  CranpmaptHi mnoTeHIjiamd. TaOmuill OKHCHO-BITHOBHUX
noTeHwiamB. Psn Hanpyr MeraniB. HarpsMok niepediry OKMCHO-BIJHOBHUX
peaKiiiil.

Kopozis MetaniB. XiMiyHA Ta eJIEKTPOXIMIYHA KOpO3is. 3axucT
METAJIB BiJl KOPO3ii. AHOIHI 1 KATO/IH1 OKPUTTSL.

3acTocyBaHHs eneKkTpom3y. Jlimepamypa: [2], v IX; [3], po3aut V, 1. 6;
[4], po3min. 11.

15 | Po3min 5. Tema 1. Boaens. Kucenn: Bona. bynosa Monekyi, ¢i3udHi Ta 3
XIMIYHI BIacTHBOCTI. Jlimepamypa: [2], tn. XLXII; [3], 4.2, po3mir II .2,
4,

MoniTUKa Ta KOHTPOb

7. NonitTMKa HaBYaNbHOI AUCUMNNIHU (OCBITHLOrO KOMMNOHEHTA)

Ilpasuna eiogioyeannsa 3anams. Y 3BUYaAHHOMY pEXHMiI poOOTH YHIBEPCUTETY JIEKLIi,
7a00paTOpHI Ta MPAKTUYHI 3aHATTS MPOBOAITHCS B HABYAIBHUX ayAUTOPIAX Ta XIMIYHUX JTAOOPATOPIsX.
Bukopucranass MoOibHUX TenedoHIB a00 1HIIMX MPUCTPOIB Ha Jekuii abo 3aHATTI 3a00poHEHO0. Y



3MINIAHOMY PEXKHUMI JICKI[IHHI 3aHATTS MPOBOAATHCS depe3 IIarGopMy IUCTAHIIMHOTO HaBYaHHS
Cikopcbkuii 260 Zoom, 1a00paToOpHi 3aHATTS — Y XIMIYHHX JJAOOpaTopisiX.

VY nucTaHIiHOMY peXHuMi BCl 3aHATTS MIPOBOAATHCS dyepe3 MmaThopMy AUCTAHLIMHOIO HaBYaHHS
3 BHKOPHCTaHHSM Mporpam BiggaieHoro poctyny (Tereepam ma Zoom). BinBimyBaHHS JICKIIiH,
71a00paTOpPHUX Ta MPAKTHUUYHUX 3aHATh € 000B’A3KOBUM. Ha mouyaTKy KOXKHOTO 3aHATTS BU3HAYAETHCA
HAsBHICTh CTYACHTIB, a TaKOX aydio/Bileo KOHTakT. J[ns ydacTi B JAMCTaHIIAHIA pOOOTI CTyIEHT
MOBMHEH MaTH BIJMOBIIHI KOMITHOTEpHI 3aco0u 3B'SI3Ky (poOoda Bimeokamepa, MiKpodoH, mporpama
3B's13Ky). Bukitamad 3iiicHIOE 3B'SI30K BUKOPUCTOBYIOUH CepBicH (Harpukiaa Z00M) 3a MOCHUIaHHSIM, IO
HajJae TejaerpaM-kaHail. Buknamad 31HCHIOE OCTIMHUN BiIGOKOHTPOJIb (3 BBIMKHEHUM MIKpO(GOHOM) 3a
po0OOTOIO CTymeHTIB Ha 3aHATTi. [lpomymieHi jdekmii CTYASHT TOBHHEH BIAIpAIlOBAaTH: CaMOCTIHHO
OTIPAIIOBATH TEOPETUYHUI MaTepiaj, MOoKa3aTH KOHCIIEKT 332 TEMOIO MPOITYIICHOT JISKIIii.

IIpasuna (6umozu) 00 6UKOHAHHA OOMAUIHIX 3A80AHD.

1. IligrotoBka crymeHTa A0 Ja0OpaTOPHHUX Ta NPAKTUYHUX 3aHATH BKIIOYAae poOOTY Hal
TEOPETUYHUM MaTepiajioM J0 TeMH 3aHATTA 3a PEKOMEHJOBAHUM MiAPYYHUKOM, 3 BHUKOPUCTAHHSIM
KOHCIIEKTY JICKIIii.

2. Y 30mMTI ISl JOMAIHIX 3aBJaHb CTYJCHT MMOBUHEH MHUCHMOBO JaTH BiJMOBiAl Ha KOHTPOJIbHI
3aIMTaHHS, 3aKIHYUTH 3alPONIOHOBAHI PIBHSHHS pPEakilii Ta CKJIACTH PIBHSIHHS peakilii JO MPOTOKOIY
1abopaToOpHOi POOOTH.

3. BukoHane JoMamiHe 3aBIaHHS € YMOBOIO [OIYCKY CTYIEHTa J0 JadopaTopHOro abo
MPAKTUYHOTO 3aHATTA. CTyIEeHT NOBUHEH HAJIaTH BUKIIAAaudy A7 NEPeBipKH HE Mi3HIIIe THS MPOBEICHHS
BIJITIOBITHOTO 3aHATTA (IIPU TUCTAHIIHHIN HopMi HABUAHHS).

4. Buknanad nepeBipsie HaJaHe JOMAIITHE 3aBIaHHS.

5. HecBoewacHe BUKOHAaHHS JOMAIlIHIX 3aBAaHb 0€3 MOBAXHOI MNPUYUHH IMTPaAdyIOTHCS
BIJIMOBIAHO 10 MPaBUJI MPU3HAYEHHS 320X0UYBAIbHUX Ta MTpadHUX OaiiB.

IIpasuna euxonanna ma 3axucmy 1a60pamopuux pooim:

1. Jlo BukoHaHHS J1abopaTOpHOi pOOOTH JIOMYCKAIOThCS CTYICHTH, SIKI BUKOHAHM JIOMAIIIHE 3aBJIaHHs
1 HaJJaJIk MOT0 BUKJIAJa4dy IS EPEBIPKH.

2. YMOBOIO JIONMYCKY /10 BHUKOHAaHHS [JOCHi/NIB JIaDOpaTOPHOiI POOOTH € HAasBHICTb NPOTOKOIY
1abopaTOpHOi POOOTH 3 PIBHSIHHIMH PEAKIIINA IO TOCIIIIB.

3. Tlpu npoeneHHi 1a00opaTOpHOI poOOTH B XIMIYHIH JabopaTopii CTYJEHT HOBUHEH IOTPUMYBATHCh
yCciX BUMOI' IpaBMJ MOBOJKEHHS Ta TexHiku Oe3meku mpu poOOTI B XiMidHIM sabopaTopii, a
TaKOX MPAIIOBATH B 3aXMCHOMY OJIs131 (Xanar).

4. Tlpu mpoBeneHHI TOCIHIiIIB JJA0OPATOPHOI pOOOTH CTYAEHT OGOPMIIIOE MPOTOKOJ JIaOOpaTOPHOL
pOOOTH: 3alUCy€e CIOCTEPEKEHHS, JONOBHIOE Ta BUIIPABISAE DIBHSHHSA, CKJIaJa€ BUCHOBKH.
Od¢opmneHuii NpoTOKOJI HaZJAaeThCs BUKIIAauy 715l IEPEBIPKH.

5. 3axucr nabopaTopHOi POOOTH BKJIIOYAE MEPEBIpKY MPOTOKOIY A0 JabopaTopHOi poOOTH,
BIJIMOBIIb HAa  JA0OpAaTOPHOMY 3aHATTI Ta BIAMOBIAL Ha 3alMWTaHHA BHUKJIAJada IO TeMi
1abopaTopHOi poOOTH.

6. Ilicns mepeBipkM TPOTOKOJY BHUKJIAJaueM Ta BHUKOHAHHS YMOB 3aXHCTy pOOOTa BBaXKa€ThCS
3axXHILEHOI0, PO 110 BUKJIAa4 OBUHEH NMPOiH(OPMYBATH CTYICHTA.

7. HecBoewacHe HaJaHHS TPOTOKONY Ul TEPEBIPKM Ta 3axXHCT 0e3 MOBaXHOI NPUYHHU
mTpadyOTHCs BIAMOBIIHO O IPaBUII MIPU3HAYCHHS 320X0UYBAJIbHUX Ta MTpapHUX OaiB.
IIpasuna npusnauenns 3a0xX04yeaipbHUX ma WmMpapuux oanie:

1. HecBoeyacHe BUKOHaHHS JIOMAIIHIX 3aBIaHb 0€3 moBakHOi MpuunHM mrpadyerbes 0,5-1 6anom;

2. HecBoewacHe HagaHHSI 0OPMIICHOTO MPOTOKOJY JIA0OPATOPHOI POOOTH IS 3aXUCTy poOOTH Oe3
NOBAXXHOI IpUYMHU 1ITpadyroThes 1 6anom (ane He Oinblne 5 6aliB Ha ceMecTp);

3. 3a KOXKHHMHA TWXKIEHb 3alli3HEHHS 3 TOJAaHHSIM pO3PaXxyHKOBOi pOOOTH Ha TEPEBIpPKY
HapaxoByeThcs | mTpaduuit 6an (ane He OibIe 2 6amiB).

4. 3a mojepHizaIliio poOiT, 3a BUKOHAHHS 3aBlIaHb 13 yJOCKOHAJICHHS AUAAKTHYHUX MaTepialiB 3
JUCLUIUTIHA HapaxoBYeThCs BiJ 1 10 6 3a0X0uyBajIbHUX OaliB;

5. 3a akTHUBHY poOOTY Ha MPAKTUYHOMY 3aHATTI HapaxoByeTbes 10 0,5 3a0x0ouyBadbHUX OamiB (ane
He OunbIe 5 6aiB Ha ceMecTp).

6. 3a akTHBHY poOOTYy Ha JaOOPATOPHOMY 3aHATTI 1 MOJAaHHI 0(OPMIICHOTO MTPOTOKOJTY Ha 3aHSATTI, 3a
YMOBH 3apaxyBaHHsI MPOTOKOIY, HAPAXOBYEThCA 10 1 3a0XxouyBasbHUX OaliB (ayne He Oinblie 5
OaJTiB Ha CEMECTD).



7. 3a akTUBHY pOOOTYy Yy TYpTKY 3 XiMmii (HayKOBHI) HapaxoBYeThCs Bia 5 10 10 3a0x0ouyBanbHUX
OauiB.

Honimuka oOeonaiitnie ma nepecknadamv: BU3HA4aeThbcsd M. 8 [loJokKEHHS PO TMOTOYHUH,
KaJICHJapHUI Ta CeMeCTPOBHI KOHTPob pe3ynbTaTiB HaB4aHHsa B HTYY "KIII im. Irops Cikopcbkoro", a
TaKOX BIAMOBITHUMH Haka3zaMu Pekropa.

Ilonimuka w000 axkademiunoi 000pouecHocmi: BUZHAYAETHCS TIOJTITHKOO aKaIeMIYHOT YECHOCTI
Ta IHITUMH TTOJIOXKEHHAMH KoJIeKCy 4ecTi yHIBEPCUTETY.

8. BMAM KOHTPOAIO Ta pelTUHIOBa CUCTEMA OLLIHIOBAHHA pe3ynbTaTiB HaBYaHHA

Buy KOHTPOIIO BCTAHOBIIOKOTHCS BiAMOBIAHO 10 [looKeHHS PO MOTOYHUMN, KaJeHIApHUN Ta
ceMecTpoBui KOHTPOJIb pe3ynbrariB HaBdaHHsA B HTYY "KIII im. Irops Cikopcbkoro':

1. [lomounuii konmpons: OMATYBAHHS HA MIPAKTUYHUX 3aHATTS Y BUTIISAII KOJOKBiyMy (KOHTPOJIbHA
pobota), MoayinbHa KOHTpojibHa pobota (MKP), omuryBaHHS 3a TeMoro 3aHATTS. PesynbpTatu
MOTOYHOT'O KOHTPOJTIO BHCTABIISIOTHCS B CUCTEMI ENEeKTpOHHUI KaMITyC..

2. KanenoapHuil KoHmpois: TPOBOAUTHCA JBIYI HAa CEMECTp SK MOHITOPHHI TOTOYHOTO CTaHy
BUKOHAHHS BUMOT CHJIa0ycCy.

3. Cemecmposuil KOHmMpoib: TACHMOBUN €K3aMEH.

Peiimunzosa cucmema oyiniogannsn pesyaromamie nasuanusa (PCO)

1. Petimune cmyoenma 3 KpEAUTHOTO MOYJIsI pO3paxoByeThes Buxoas14n i3 100-0anpHO1 mkanm, 3
Hux 50 GaniB ckiagae crapToa mkana. CTapTOBUIM PEUTHHT (IPOTITOM CEMECTPY) CKIaIa€eThes 3 OaliB,
IO CTYJIEHT OTPUMYE 3a:
- BIAMOBII HAa 7a0OPAaTOPHUX 3aHATTIX;
- IPU3HAYEHHSI 3a0X0UyBaAJIbHUX Ta mTpadHuX Oanis;
- HalIMCAaHHS KOHTPOJIbHUX (KOHTPOJIbHA poOoTa 8 TeM);
- HallMCaHHs MOJYJIbHOI KOHTpOJbHOI podotu (MKP);
Po3paxynok mikanu (R) pedTturry:
CraproBa nikajia KOHTPOJBHUX 3aXOJiB MPOTATOM CEMECTPY CKIIAJAE:
Ruax =40 + 10 = 50 Gaunis
Ex3amenaniiina ckiajosa mkanu fopiBHioe 50 % Big R, a came:
RE vmax= 50 6auniB
Taxkum YMHOM, pEeUTHHIOBa LIKaJIA 3 AUCHUILIIHU CKIIA/1a€
R= R]vrax + Re vax = 100 Oais.
2. Kpumepii Hapaxysanns 6anis:
2.1. KonokBiym (koHTpOsbHA poboTa KP):
- poboTa BHKOHaHAa MOBHICTIO 1 BIPHO NPOTATOM BiABEIEHOIO Yacy, CTYAEHT BIpHO 1
MOBHICTIO BUKOHAB BC1 Ha/IaH1 3aB/IaHHs (BIAMOBIB Ha 3allUTaHHS) — 5 0aiB;
- poboTa BUKOHaHAa Mai)ke TOBHICTIO 1 BIPHO MPOTATOM BiJBEIEHOrO0 yacy abo Mae
HETIPUHIIAIIOBI HETOYHOCTI — 4,5-4 GaiB;
- poboTa BUKOHAaHA OlIbIIE HIXK HAlOJOBUHY HPOTSATOM BiJIBEJEHOTO 4Yacy, CTYJCHT IpH
BUKOHAHHI 3aBJIaHHS (BIAMOBIAAX HA 3alUTaHHS) JIOMYCTUB PSII CYTTEBUX HETOUHOCTEH
—3,5-3,0 Oauis;
- poOoTa BHUKOHaHa MPOTATOM BIABEJEHOTO 4Yacy MEHINE, HIX HAaroJOBHHY, pe3ylbTaTu
pPOOOTH MICTATH CYTTEBI TOMHIIKH, CYTTEBI HETOYHOCTI 2,5-2,0 Gais;
- poboTa MICTUTBH Ipy0i MOMIIIKH, CyTTeBI HeTouHOCTI 1,9-0,1 Ganwy;
- BIJICYTHICTh BUKOHAHHS po6oTH — 0 6aiB.

3. YMOBOIO OTpUMaHHS TO3UTHUBHOI OINIHKM 3 KAJICHIAPHOTO KOHTPOJI € BUKOHAHHS BCIX
3aIIaHOBAaHMX Ha IIei yac poOiT (Ha Yac KaJeHIapHOTo KOHTPoJt0). Ha nepmomy kaneHaapHOMYy
KOHTpOJi (8- THXK/IEHB) CTYIEHT OTPUMYE «3apaxOBaHOY, SIKIIO HOrO MOTOYHUN PEUTHHI HE




menmre 0,5-15'=7,5 GauiB i 3apaxoBaHO HE MeHIe 75 % aomamiHiX 3aBAaHb Ta MPOTOKOJIIB
nabopatopHux pobot. Ha npyromy kanenmapHoMmy KOHTpodi (14-if THXKIEHB) CTYJEHT OTPUMYE
«3apax0BaHOY, SKIIO MOr0 MOTOYHUUA PEUTHUHI HE MEHIIE 0,5-35°=17,5 Gauis, 3apaxoBaHO HE
MeHIIe 75 % AoManiHixX 3aBIaHb Ta MPOTOKOJIB JJA00paTOPHUX POOOT

4. YMOBH JIOMYCKY JI0 CEMECTPOBOTO KOHTPOJIIO.
Heo0xigHOI0 YMOBOIO JIOITYCKY JI0 €K3aMEHY € MOBHE BUKOHAHHS HABYAJLHOTO TUIAHY: BUKOHAHHS

yCiX JIOMAaIIHIX 3aBJlaHb, 3apaxoBaHi MPOTOKOJIH YCiX JIAOOPAaTOPHUX POOIT, 3apaxyBaHHS PO3PAXyHKOBO-
rpagiunoi pobotu Ta craprosuii pedtuHr (Rc) He Menme 50 % Bix R yvax, ToOTO 26 Oami (Rp). Skmio
CTapTOBUI peHTHHT MeHIIe 26 OaniB MOTPiOHE JOAATKOBE ONPAIIOBAHHS MaTepiay.

5. Ha cemectpoBoMy KOHTpOJII Y (OpMI MHUCHMOBOIO €K3aMEHY CTYJIEHTH BUKOHYIOTH IMHCHMOBY
KOHTPOJIBHY pO0OOTY, 3a OuleTamMu 3aTBEpDKECHUMH HA 3aciJiaHHi Kadeapu 3arajibHOI Ta HEOPraHIYHOI
ximii. Ex3ameHaniiiauii 6i71€T MICTUTh J1Ba TCOPETUYHUX MUTAHHS (3aBAaHH:A) 1 ojHE pakTuyHe. KoxkHe
TEOPETUYHE MUTAHHS OLIHIOEThCS y 15 OaniB, a mpaktuune — 20 OamiB. Ko)kHe 3aBIaHHS OLIHIOETHCS 32
TaKUMH KPUTEPISIMU:

Cucrema OLIHIOBAHHS TEOPETUYHUX MUTAHB!

— «BIIMIHHOY, TTOBHA BiAMOBib (He MeHIIe 90% moTpiOHo1 iHpopMmarii) — 15-13,5 Garnis;

— «1o0pe», MOCTaTHBO IOBHA BIiANOBIAL (He MeHme 75% morpibHoi iHdopmamii, abo
He3HavHi HeTouHocTi) — 13,4 — 11,25 Gaiis,;

— «3aJIOBITLHOY», HEMOBHA BianoBiab (He MeHme 60% moTpiOHOI iH(OpMarii Ta meski
nomuiku) — 11,2— 9,0 Garnis;

- «HE3aI0BIILHOY, HE3aI0B1JIbHA BiAMOBiaL — 0 OaiB.

Cucrema OLIIHIOBaHHS MPAKTUYHOTO 3aMUTAHHS:

- «BIJIMIHHO», TIOBHE 0€3IIOMUIIKOBE pO3B’si3yBaHHs 3aBnanHs — 20—18 Oaris;

— «100pey, TMOBHE pO3B’S3yBaHHS 3aBAaHHS 3 HECYTTEBUMH HeTouHocTsamu — 17,5 —15,0
0aJiB;

- «3a70BIJIBHOY», 3aBJaHHS BUKOHAHE 3 IEBHUMH Hegomikamu — 14,5-12 Ganis;

- «HE3aJI0BLILHOY, 3aBJIaHHA He BUKOHAHO — () OaJIiB.

6. BiamoBigHo 10 Tumuacogozo pecnamenmy nNpOGeOEHHs CeMecmpo8o20 KOHMPONIO 8
oucmanyiunomy pexcumi Ta Pilwenns 3acioanns xageopu 3acanvhoi ma HeopeauiuHoi Ximii TIpH
TUCTaHIIIHIN Gopmi HaBUaHHS BHOCSThCS HacTymHi 3MiHu 10 PCO:

- OIIHKA 3a KPEIWTHUNU MOJYJIb MOKe OyTH BHCTAaBJI€HAa Ha OCHOBI Pe3yJbTaTiB MOTOYHOTO
CEMECTPOBOTO PEUTHHTY 3100yBaya (CTyneHTa) -"aBToMar";

- MIepepaxyHoOK MOTOYHMX PEUTHHTOBUX OaniB Rc B oIiHKy 3a kpemutHuit Mmoayiab R (100-0anbHa
IKaJIa) BUKOHYE €K3aMeHATOp, PEUTUHTOBI 0anu Hajae BUKIIAAay, KU MPalioBaB 3 CTYICHTAMU TPYIH
(J1abopaTopHi Ta MPAKTUYHI 3aHSTTS, MEpeBipKa MPOTOKOJIB, BUKOHAHHS JOMAIITHIX 3aBAaHb, TOTOYHUN
KOHTPOJIb TOIIIO);

- PO3paxyHOK OIIIHKMA 3a KPEAWUTHHHA MOJIYJbh 3JTIMCHIOETHCS 3a (POPMYJIO0 sKa HaBEJCHA Y
NoJaTKy 10 Hakazy Ne 7/86:

R = 60+ 40- (Rc — Rp)/(Rwax — Rp)

- OI[iHKa MO>Ke OYTH BHUCTaBJICHA TUIHKU 32 YMOBU BUKOHAHHS YMOB JIOMYCKY JI0 €K3aMEHY:

- y pa3i He 3roau 3700yBaya 3 MiIpaXxOBaHOIO OLIHKOIO 1 Oa)XKaHHSIM OTpHUMATH BHIILY, 3100yBady
HAA€THCA MOXJIMBICTh CKJIAJaTH CEMECTPOBHM KOHTPOIb Y BHUTJSAI JUCTAHIIHHOTO €K3aMeHy,
MIJICYMKOBA OI[iIHKA B TAKOMY BUMAJKY CKJIaa€ThCS:

R=Rc + Re (ne Re cyma 6aniB oTpuMaHa Ha €K3aMeHi )

CemecTpoBUid KOHTPOJIb Yy BUTJISIII AUCTAHIIIHHOTO €K3aMEHY MPOBOJUTHCS 3a rpadikom cecii, 3
BUKOPUCTaHHsAM mporpam noctyny (Tereepam ma Z0OOM), TpH HASBHOCTI 3aJiKOBOT KHUXKH
(IeMOHCTpY€eTbCS NTUCTaHINIHO) 3a OuleramMu, IO 3aTBEp/KEeHI Ha 3acigaHHi kadeapu. I[lowatok
ex3amMeHy 3a poskiagom 9-00. Bukmamau 3aiiicHIOE MOCTIHHMI BiIGOKOHTPONL (3 BBIMKHEHHM
MikpooHOM) 3a poOoTOr/BiAMOBIAMI0 3m00yBava. TepMiH MIATOTOBKM BiamoBiai - 60 XBUIMH.
BinnoBine opopMITIOETbCS MUCHMOBO (KOKEH apKyIl MiJIMHCYEThCS) 1 HAJCUIIAETHCS €K3aMEHAaTopy B
€JICKTPOHHOMY BUTJISA/I TPOTATOM S5 XBWIMH IICIS 3aKiHYCHHS TEPMiHY MiATOTOBKH. OIHOYACHO

MakcumanbHa KinbKicTh GasiB, IKy MOe HabpaTH CTYEHT IPOTATOM 8 THKHIB.
2 MakcuManbHa KilbKiCTh 6asliB, IKy MOYKeE HAOpaTH CTYAEHT NPOTATroM 14 THKHIB.



JTUCTAHIIMHO €K3aMEH MPOBOAUTHCA HE OLIbIn HiIX ma 6 cryneHtiB. [licist mepeBipku Biamosimi
€K3aMEeHATOp MOXKE 3aJIaTH JIOAATKOBI 3alTUTAHHS 32 3MICTOM KypCy.

PesynbTaTi KOHTPOJIBHOTO 3aX0Jly OTOJONIYIOTHCS 3100yBady OCOOMCTO 1 BimOOpa)KarOThCs B
ocobuctomy KabiHeri 3100yBaya B EjekTpoHHOMY KamIlyci TWIiCis 3allOBHEHHS €K3aMEHATOPOM
€JICKTPOHHOI B1JIOMOCTI.

PesynpTaTt ceMecTpoBOrO KOHTPOJIO BHCTABISIOTHCS B JICHb €K3aMEHY 3a PO3KIAaJ0M cecii B
moayii "Cecia" EnekTpoHHOro kKammycy (€lIeKTpoHHa BigomicTh). [lamepoBa BiOMICTh CKIIQIA€ThCS
MICJIsI BUXO/Y 3 KapaHTHUHY.

3n100yBayeBi, SKAA HE TMPOWIIOB ayTeHTHQIKAIlo, IepeaYacHO MPUIMHUB Yy4acTh ¥
KOHTPOJBHOMY 3ax0/li a00 HE B3sIB y HbOMY Y4acTh 32 BCTAHOBJICHUM PO3KJIAZIOM, 3 OyIb-IKHX NPUYHH,
CTaBHUTHCS B €ICKTPOHHIN BIJOMOCTI BiMiTKa "HE 3’ IBUBCS "

Ouyinku (ECTS ma mpaouuiiina) 0o ex3amenayiiiHoi i0omMocmi 6UCmasisaiomscsa 32i0HO 3
maonuuero:

Rbo=rc + re Biocomok Tpaouyitina oyinka
95-100 95-100 BigMiaaO
85-94 85-94 JIy’Ke 100pe
75-84 75-84 Jlobpe
65-74 65-74 3a10BIJILHO
60-64 60-64 JlocTaTHBO
Rb <60 <60 HeszagosBiibsHO
rc <26 abo He BUKOHAHI 1HIIII HE JOMMYIIECHU N
YMOBH

9. AopatKosa iHpopmauia 3 gucumnaiHm (OCBITHbOro KOMNOHEHTA)

YacTuHa maTepially BUHECEHa Ha caMoCTiiiHy po0oTy. CTpyKTypa KypCcy B OCHOBHOMY BIATIOBiAa€
nigpy4dauky [1] i HaBuambHOMY MOCIOHHKY [3], siKi i PEeKOMEHIYIOTBCS IS CAMOCTIHHOI POOOTH SIK
ocHOBHI. lle He BUKIIOYa€E MOMJIMBOCTI BUKOPUCTAaHHS W IHIIMX MIAPYYHUKIB, SKMX ICHYE BEJIMKa
KIJIBKICTb.

Po6ouy nporpamy HaB4aJIbHOI AUCHUILIIHU (cHiIaldyc):
Cxu1aieHo BuKia1ayeM kadeapy 3arajibHOl Ta HEOPraHIYHOT XIMIi:
0oy., KaHo. xim. Hayk, Bracenxo Hamanis €secenisna

YxBaJjleHo Ha 3aciiaHHi Kapeapu 3aeanvrol ma Heopeaniynoi ximii (mpotokon Ne 13 Binx 24.05.2023p.)

Iorom:xeno Meronnunor komiciero XTD
IIpotokon Ne  Bix .2023



