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Mporpama KpegUTHOro MoAayNo

1. Onuc KpeaUTHOro MOAY/I0 AUCUMNAIHU, MeTa, NpegMeT BUBYEHHSA Ta pe3ybTaTu
HaBYaHHA

B ocBiTi imkeHepa-marepiaio3HaBIs XiMisl € Ti€H0 JAUCHUIUIIHOIO Ha sKiii 0a3yeThcsi 3aCBOEHHS
IHIIMX AMCUHUIUIIH XIMIYHOI HampaBlI€HOCTI Ta MaTepiaso3HaBcTBa. CydyacHUN CHELialliCT Ma€ HE TUIbKH
BOJIOJIITH TEBHUM 00'€MOM 3HaHb, ajleé BMITH 3aCTOCOBYBATH CBOi 3HaHHS y KOHKPETHOMY BHIAJKy JUIS
PO3B’sI3aHHS MTEBHOI MPAKTHUYHOI 3a/1a4i.

Kpemuranii Mmomysnb «Ximis — 1. 3aranbHa XiMis» BXOIWUTH A0 CKJIAIYy JTUCIHMILTIHY ,,XiMis . 3araibHa
XiMist BUBYA€E TEOPETUYHI YSIBIICHHSI 1 KOHIIETIII1, 1110 CKIIaaroTh (DyHAMEHT BCi€i CHCTEMH XiMIYHHX 3HAHb.

3Ha4YeHHs1 KPEIUTHOTO MOIYJISl TIOJISITAE B TOMY, 1110, BUBYMBIIN OYJIOBY PEYOBHH, OCHOBHI 3aKOHOMIPHOCT1
NPOTIKAaHHA XIMIYHHMX MPOLIECIB, MaiOyTHI CreHianicT! 3MOXKYTh KBaJTi(hiKOBAHO BUPIITYBATH IUTAHHS MIEPEPOOKU
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NPUPOTHOI CUPOBUHU HA MIIIPUEMCTBAX KOJBbOPOBOI Ta YOPHOI METAaTyprii, MUTaHHA TEPMIYHOI 1 KOPO3iHOI
CTIMKOCTI MaTepiajiiB, 10 HAWYACTIIIE 3aCTOCOBYIOTHCS y METATYprii, JMBAPHOMY BHUPOOHHIITBI, B XIMIUHIN
MPOMUCIIOBOCTI, 1110 CTAaHOBJISITh OCHOBY KOHCTPYKIIMHMX MartepiaitiB. KpiM Toro 3HaHHs OCHOBHUX 3aKOHIB XIMil
JIOTIOMOXKE TIPAaBWJIBHO OOMpaTd yMOBH TIPOBEICHHS BUPOOHWYMX IIPOLIECIB, IO CHPHATHME IHTEHCH(IKaITii
BUPOOHUIITBA 1 MOJIITIICHHIO Oe3MEYHOCTI HABKOJIMIITHBOTO CEPEIOBHUINA Ha BUPOOHMITTBI. TakuM YMHOM, BUBUYCHHS
TEOPETUYHMX OCHOB  XiMIi, 110 € IPEAMETOM KPEAUTHOTO MOJIYIIS, € JTy’KE BAXKITBUM.

CyKyIHICTh TEOPETHYHHX 3HaHb, IO OJIEPXKYIOTh CTYAEHTH IPU BUBYEHHI 3araibHOi XiMii, € TUM
HeoOX1THMM (yHIaMEHTOM, Ha 0a3i sIKoro (hOpMYEThCSl XIMIYHE MUCIICHHS, 110 PO3BUBAE YSIBIICHHS CTYICHTIB ITPO
XIMIFO Ta 11 3B'SI30K 3 IHIIMMA JUCLUIUTIHAMH..

Merta Ta 3aBAaHHS KPeAUTHOI0 MOAY.JIf
MeTor0 KpeIuTHOTO MOAYJIS € (POPMYBaHHS y CTY/ICHTIB 31aTHOCTEH:
- BHU3HAYaTH POJb €JIEKTPOHHOI CTPYKTYPH aTOMIB y (hOpMyBaHHI BIACTHMBOCTEH €JIEMEHTIB Ta X

CIIOJIYK;

- Ha OCHOBI 3HaHb XIMIYHOI TEPMOJMHAMIKHA BCTAHOBJIFOBATH MOJKJIMBICTH IMPOTIKAHHS IPOIIECIB

IIpY NIEBHUX YMOBAX;

- CTBOPIOBAaTH YMOBH JIJIsl TPUCKOPEHHS MPOTIKAHHS TEXHOJOTIYHUX MPOIIECIB;
- pamioHaJbHO BUKOPUCTOBYBATH XIMIYHI PEUOBHHH 1 MaTepiay B Cy4aCHUX TEXHOJIOTISX.
OcHOBHI 3aBIaHHS KPEIUTHOTO MOIYJIS:
3HAHHA :
- 3 Teopii OynoBH aTromy, OyZ0BU PEUOBUHH,
- 3 Teopii PO3YHHIB i EJICKTPOITHYHOI TUCOIIIAII],
- 3 Teopii OKMCHO-BIIHOBHHX ITPOIIECIB,
- 3 XIMIYHHUX BJIACTUBOCTEH S-, p-, 0-, f-eJIeMeHTIB MepioANYHOT CUCTEMH, 1X HAHBaKIMBIIINX CIIOJYK, 3
3aKOHOMIPHOCTEH 3MIHU BIACTUBOCTEH B Mepiojiax, MiArpynax nepiogudHoi CUCTEMH,
- 3 MPOMUCIIOBHX Ta JIAOOPAaTOPHHUX croco0iB 100yBaHHS HAWBaKJIMBIIINX PEUYOBHH Ta 3aCTOCYBAHHS
[[UX PEUYOBUH;
YMiHHSI: CKJIa/IaTu €JeKTPOHHO-KOHPIrypariiiHi GopMyIu Ta CXEMU aTOMIB €JIEMEHTIB, BU3HAYaTH
HaBa)KJIMBIII CTYIEHI OKCHEHHSI €JIEMEHTIB,
- HaBoauTU GOPMYITH HAWBAKIIUBIIIUX CIIOJIYK EJIEMEHTY, IO BiJMOBIIaI0Th HAWOUIBII CTINKUM
CTYTIEHSIM OKUCHEHHSI,
- TOSICHIOBaTH SIK OyJ0Ba HalOUIbII XapaKTEPHUX CIIOIYK €JIEMEHTa IMOB'S3aHa 3 IXHIMU XIMIYHUMU
BJIACTUBOCTSIMH,
- CKJIQJIaTH PIBHSHHS peaklliii KUCIOTHO-OCHOBHOI B3a€MOJII, peakiiii KOMIUIEKCOYTBOPEHHSI, OKUCHO-
BITHOBHUX PEaKIIili, 1110 XapaKTepU3YIOTh BIaCTUBOCTI PEYOBHH,
- MOSICHIOBAaTH 3aKOHOMIPHOCTI 3MIiHH BJIaCTUBOCTEN B Me€Xax MIATPYIl Ta POJIMH,
- TPOBOAMTH PEaKIlii, 10 XapaKTepU3yIOTh BIACTUBOCTI PEUOBHH,
- aHaji3yBaTH O0COOJIMBOCTI B3a€EMO/IT KOHCTPYKIITHUX MaTepiaiB 3 HABKOJIMILHIM CEPEOBHUILEM;
JAOCBI/I: BOJIOAIHHS CY4aCHOIO XIMIYHOIO TEPMiHOJIOTIETO,
- poOOTH 3 HAUMPOCTILINM JJAOOPATOPHUM 00JIaTHAHHSIM,
- MPOBENEHHS XIMIYHOTO €KCIIEPUMEHTY 32 3a/1aHOI0 1HCTPYKIIIEIO,
- B3HAYEHHS MOXKJIMBOCTI NMPOTIKaHHS MPOIIECIB B 33JaHOMY HaIPSIMKY,
- MPOBENCHHS SKICHUX PEaKIIii, 1[0 XapaKTepPU3YIOTh BIACTUBOCTI PEUOBHH.
- pO3paxyHKY MacoIllepeHoCy MpHU XIMIYHUX MpoIiecax.

2. Micue KpegUTHOro MoayN0 AUCLUNIHU B CTPYKTYPHO-/IOTiYHIA CXeMi HaBYaHHA
3a BiaNOBIAHOIO OCBITHLOIO NPOrpamoto

Cunabyc «Ximis — 1. 3arampHa XiMis» CKJIQJCHO BIAMOBIAHO 10 MPOTpaMH HaBYATHHOL
TUCIUTIIIHA Ximiss y  BIJMOBIIHOCTI N0 OCBITHBO-TIPO(PECiiiHOT TporpamMu MiATOTOBKH OAKalaépa
HanpsiMy miarotoBku 132 “Mamepianosnascmeo” (ranmy3p 3HaHb 13 Mexaniuna indicenepis).
CyKyIHICTh TEOPETHYHUX 3HaHb, IO OJCPXKYIOTh CTYACHTH INMPH BUBYCHHI XiMii, € TUM HEOOXITHUM
dynnamenToM, Ha 0a3i SKOTO (GOPMYETbCS XIMIUHE MHCJICHHSA, 11O (OpPMYE Ta PO3BUBAE YSBICHHS
CTYJICHTIB PO XiMit0 Ta ii 3B'A30K 3 IHIIUMH JucHUIUIiHaMK: Dizuxa (KIHETHKA, MOJIEKYJIsipHa (i3uKa i
TEpPMOJIMHAMIKA, TEIUIO-, MacooOMiH), 3aeanvua Ximiuna mexnonoeis (TEOPETHUUHI OCHOBU XiMIYHOT



TEXHOJIOT11, OCHOBHI XIMiuHI BUpPOOHHMNTBA), Opeariuna Ximisi Ta TEXHOJOTiS OpPTraHIYHUX PEYOBHH,
Dizuuna ximis (XIMiUHA TEPMOAMHAMIKA, PO3UMHH, KIHETHKA Ta PIBHOBAra, KaTaji3) ma iHuii.

3. 3micm kpedumHo20 MO0y Ha84YAAbHOI BucyunaiHU
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 €KBIBAJICHT PEUYOBMHU. EKCIIEpUMEHTAIBHI METON
BU3HAYCHHS CKBIBAJICHTA CJIEMCHTA, CKBIBAJICHTHOI MAacH Ta aTOMHOI MacH.

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

3akoH ABorazipo. 3HaueHHsI 3aKOHY ABOrajpo Ta HACIIJIKIB 3 LILOTO 3aKoHY. MosspHuit
00'em ra3zy. [ IoHSTTA O BIAHOCHY T'YCTHHY rasy.

MeTton 3HaXOKEHHSI MOJIEKYIISIPHOI MAacH PEYOBHHH, SIKa 3HAXOJUTHCS B Ta30MOAI0OHOMY
CTaHi.

3acrocyBaHHs  3akOHYy ~ ABOragpo Ta  HOro  HACHAKIB Ui BUPIIICHHA
NpPaKTUYHUX ~ 3aBlaHb.  BukopucranHs  piBHsSHHS  MeHzaeneesa-Knanelipona st
BU3HAUEHHSI MOJIEKYJISIPHUX Mac rasis.

Tema 2. BY/IOBA ATOMIB XIMIYHUX EJIEMEHTIB,

Enextpon Ta i#oro BractuBocTi. Teopist Pesepdopma. Mopens aromy 1o
bopy, 1i 3B’S30Kk 3 KBAaHTOBOIO TEOpi€l0 Ta cHekrpamu aromiB. [loHsATTs mpo
XBWIBOBI  BJIACTUBOCTI  €JIEKTPOHY.  XBWJIBOBI ~ BJIACTMBOCTI  €JI€KTpoHY.  KBaHTOBI
yucia: TOJIOBHE, OpOITabHE, MAarHiTHE, CIIHOBE, 1X (I3MUHMIA 3MICT Ta MEXI
3HAYEHb. Enepretuni  piBHI  Ta  MIIpIBHL, opOiTtat. I TprHImn [Maymi.
[locmoBHICT ~ 3alOBHEHHA  €JIEKTPOHAMHM  €HEPreTMYHMX  pIBHIB ~ Ta  IIJIPIBHIB.
[paBuiio I'yuaa. EnexktponHi (popMyiu Ta €1eKTpOHHI CXEMH aTOMIB XIMIYHHUX €JIEMEHTIB.

Tema 3. IIEPIOJUYHMI 3AKOH, TIIEPIOJWMYHA CHUCTEMA EJEMEHTIB I
EJIEKTPOHHA BY/IOBA ATOMIB.

[lepionmunuii 3axoH J[.I.MenneneeBa, ioro ¢dopmymoBanHs. CTpykTypa HEpIOJMYHOL
CHCTEMM: TIEPIOJH, TPy, mArpyny. Homep rpynu Ta BajleHTHICTH €IeMEHTIB. BinxuneHHs Bij
dbopmymoanns JI.I.Menneneepa. CydacHe GhopMysrOBaHHS TIEPIOIMUHOTO 3aKkoHy. [lepioguyna
crcteMa Ta i 3B'130K 3 OynoBoto atomy. Homep mepiomy, iioro ¢i3umdnuii 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 HEBIIOMHUX E€JIEMEHTIB 3a JIOTIOMOTOI0 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 OYyIOBH 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.
[lepiomuni Ta HemepioguuHi BnacTMBOCTI  eneMmeHTiB. [lepiomuyna  cuctema
SK BTUIGHHA TrepiogndHoro 3akoHy. CTpykTypa TEpiOAMYHOTO  3aKOHY:  TIEPiOJH,



rpynu, Tiarpynd. Homep rpymu  Ta  BaIGHTHICTh  €JIEMEHTIB. 3MiHAa  BJIACTUBOCTEH
€JIEMEHTIB B TIEPIOJ1, TPYIIL.
Tema 4. XIMIYHUU 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 BajieHTHuX 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 KOBaJEHTHMX MojeKkynax. [i0puausaris atoMHUX opOiTanei, BUIH
ribpuamsarii, 6- 1 m- 3B'130K. Jlenokam3oBaHuid 7 -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 HEHANPABJICHICT.

[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.  MIKMOJIEKYJISIPHUIA 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 eHTaJbIIis, €K30- Ta €HI0TePMIYHI peakili. Terosi 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 entpomito. EHTpormis sk Mipa HEBMOPsIKOBAHOCTI cuctemu. CTaHaapTHI
eHtporii. BrmB erpormiitHoro Ta eHTaIBMIHHOTO (hakTOpiB Ha HAMPSMIICHICTH IIPOLIECIB.
[3o0apHuii moteHan (BulbHa eHeprist [100ca) sk KpuTepili CaMOIOBUIHHOCTI TMPOTIKAHHS
TPOIIECIB.

Hacmigxu 3akony ['ecca. TeroTa (eHTasbinist) yTBOPEHHS 1 TEIJIOTA (€HTAJIBITIS ) 3TOPSIHHS,
iX BHUKOPHCTaHHS JJIsI PO3PAXyHKIB TEIJIOBUX e(eKTIB (EHTaIbMINA) XIMIYHUX MPOIIECIB.
3anexHiCcTh BUTbHOI 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
Temrieparypu Ha mBHAKICTH peakiyi. [lpaBuno Bant-T'odda. AxtuBHI Momekymu. Enepris
aKTHUBAIIl.

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

HeobopoTHi Ta 060poTHI peakirii, XiMiuHa piBHOBara. KoHcTaHTa piBHOBar 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 rereporenHi cucremu. [lousTrs «dazay , «kommoneHT™. da3oBa piBHOBAra.
PiBHOBara Bopma-mapa. Hacudena mapa. 3ane)KHIiCTh THCKY HACHUYEHOI IMapu BiJ] TeMIepaTypH.
YMOBM KUTIIHHS Ta 3aMEpP3aHHS Pi/IHH.

CHiBBITHOIIIEHHA MK €HTPOIMIMHIM Ta SHTAIBIIAHUM (DaKTOpaMHu B MOMEHT PIBHOBArH.
[lotpiitna Touka. Jliarpama crany Bomu. [IpaBumo a3 [i06ca. [liarpamu crany
JTIBOKOMITOHEHTHHX CHCTEM.

PO311J1 3. PO3YNHHA

Tema 1. 3AI'AJIBHI BJIACTUBOCTI PO3UMHIB.

HucniepcHi cuctemu. MonekysapHi po3dvHHA. PO3UMHHHMK Ta pO3YMHEHA pPEYOBHHA.
Cnocobu BupakeHHsI KOHIIEHTparii po3unHiB. [Ipormecu, 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 eHTabIil, eHTpomii Ta BUTbHOI eHeprii [100ca mnpu pos3umHeHHi. Brums
NpUPOJM  PEUOBMH, THUCKYy Ta TEMIEpaTypd Ha PO3UYMHHICT, Ta3iB, pIAUH Ta
TBEPJIMX PEUOBUH Y PIIMHAX.

Tema 2. PO3YMHU EJIEKTPOJIITIB.

BigxunenHs po3unHiB el1eKTpoiiTiB Bin 3akoHiB Paynms ta Bant-T'odda. [3oToniunmit
koedirient. Teopis Appeniyca. CTymiHb TUCOINAITT €JICKTPOIITY 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 enekTposity. CTymiH4YacTa JUCOIHaITis.

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

Enexrpomnituuna aucormiariis MoJieKyl1 Boau. lonnuii 1o0yTok Bou. BogaHeBuii mokazHUK
pH, Kucnorno-ocHoBHI1 iHauKaTopy, 1'inpoi3 cosnelt. Pi3ni Bunaaku rigpomizy coneid.  loHHi Ta
MOJIEKYJISIPHI PIBHSHHS PEAKLIA
rigpomzy. Ctymiab rimposnidy. KoHncranrta rigposizy. BB npupoay enekTposiTy 1 yMOB Ha
CTYIIIHb T1IPOJTI3Y.

Jucorriariss KOMIDIEKCHMX cronyk. [lepBuHHa 1 BropuHHa jucornaris. KoncranTa
Jcorianii (HeCTIMKOCTI ) KOMILICKCIB.

loHH1 peaxiii B po34rMHAX eJICKTPOJIITIB Ta YMOBH X TIEpeoiry.

PO3/ILT 4. OKUCHO-BITHOBHI TPOLIECH.

Tema 1. OKVMCHO-BIZIHOBHI [TPOLIECH, I'AJIbBAHIYHWI1 EJIEMEHT.
EJIEKTPOJIIS.

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

[loHATTS MPO eNeKTposi3. YMOBU, HEOOXiHI IS TPOBEACHHS €JICKTPOJI3y. AHOIHE
OKHMCHEHHSI Ta KaTOJHE BITHOBICHHS. EJEKTposi3 3 HEPO3UMHHUM Ta PO3YMHHUM aHOJIAMH.
3akoHu eneKkTposi3y. [1ocmioBHICTE PO3psiTy 10HIB HA KaTOI1 Ta aHO/I.

[poriec oOkvCHEHHsI Ta BimHOBIEHHA. OKHCHIOBadl Ta BiJHOBHHUKH. EexkTpomHMit
MOTEHIlA]l, WOro YTBOPEHHS, BUMIPIOBAHHS €JICKTPOJHUX TOTCHINATIB. 3aJICXKHICTh
SJICKTPOJHMX TOTEHINATIB BiJl TeMIlepaTypu Ta KoHieHTpailii. Popmyna Hepaera. CrannaptHi
noTeHItiamy. Tabauiis OKMCHO-BITHOBHUX MOTeHIIaMB. Psin Hanpyr MetaniB. Hanpsimok riepediry
OKHCHO-BIJTHOBHHX PEAKITIH.



Koposis  meramiB. XiMiuHa Ta  €IEKTPOXIMIUHA  KOpPO3is.  3aXUCT  METaliB
BiJ1 KOpO3ii. AHOJTHI 1 KATO/THI TTOKPHUTTSL.
3acTocyBaHHS E€IEKTPOII3Y.

PO31J1 5. XIMIYHI BJIACTUBOCTI HEMETAJIIB.

Tema 1. BOJIEHD. KUCEHb.

Bonenb. OcobnMBOCTI po3TallyBaHHS B MEpioAWYHIA crcTeMi eneMeHTiB. J[oOyBaHHs
BOJTHIO, IOT0 BJIACTUBOCTI. THITH GIHAPHUX CIIOIYK €JIEMEHTIB 3 BOJTHEM.

Kucens. bynosa aroma. Cryneni okucHeHHs. Criocoou o0yBaHHs. Di3uyHI Ta XIMIUHI
BJIACTUBOCTI. 3aCTOCYBaHHS KHCHIO.

Iepoxcua BogHIO. KMCIOTHI Ta OKMCHO-BITHOBHI BIIACTHBOCTI.

["anorenu. 3HaxomkeHHs B npupoal. Meroau no0yBanHs, Pi3u4HI iX XIMIYHI BIaCTUBOCTI.
3MiHa BIaCTUBOCTEH rajloreHiB Bijl GTopy 10 Homy.
Tema 2. TAJIOI'EHN.

I"anoreHoBosHi. JloOyBaHHs, Pi3uyHI Ta XIMIYHI BIACTUBOCTI. [ 'ajloreHii MeTamiB. 3MiHa
BJIACTUBOCTEH B PsIaX KHCHEBMICHUX KUCIIOT XJIOPY.

Bona. bynosa Monekyiu, (hi3uuHi Ta XIMIYHI BIACTUBOCTI.

Oco0MBOCTI XIMIYHOI HOBEAIHKA ITIABUKOBOI KUCJIOTH.

4. Has4anbHi mamepianu ma pecypcu

HaBuanbHi MaTepiayiu, 3a3HayeHi HWDKYE, JOCTYIHHI y 01011i0Teni yHIBEpCUTETY Ta YaCcTKOBO Ha
caiTi kadenpu 3araJpbHOl Ta HEOpraHiuHoi xiMii. OOOB’SI3KOBOIO 710 BUBUEHHS € 0a30Ba JiTepaTypa, 1HIIl
Mmarepianu — QaxynbTaTUBHI. Po3niiM Ta TemH, 3 SIKUMH CTYJIEHT Ma€ O3HalOMHTHUCH CaMOCTIiiHO,
BUKJIA/Ia4 3a3HAaYa€ Ha JICKIIHUX Ta IPaKTUYHUAX 3aHATTSIX.
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Ingpopmauinni pecypcu

10. Hucranuiiinuii kypc Google G Suite for Education. Pexxum moctymy: Google Classroom
(Google G SuiteforEducation, momen LLL.kpi.ua, mrardopma Sikorsky-distance):

11. Caiit xadenpu 3aranpHOI Ta HeopraniuHoi ximii http://kznh.kpi.ua/

12. Tenerpam-kanai Kypcy  https://t.me/inorg_chem_IFF

HaBYyanbHUIA KOHTEHT
5. Memoduka onaHyeaHHA 0C8IMHLO20 KOMMNOHEHMa.

5.1 /leKkyiliHi 3aHAMM=A

BI/I‘-II/ITYBaHHSI HeKLIiﬁ 3 I[I/IC]_[I/IHJIiHI/I MNPpOBOAUTLCA IapaJICJIbHO 3 BHUKOHAHHAM CTYACHTAMU
JTa00paTOpHUX POOIT, a TaKOXK 3 PO3MIAAOM HHMH, IO BHHOCATHCS Ha CaMoOCTiiiHy poboty. I[lpu
NPOBEJICHI JICKIIIH 3aCTOCOBYIOTHCS 3ac00M is BifcokoH(pepeHiii (Zoom Toro). [Ticis KoxHOT JeKIii
PEKOMEHYETHCS O3HAHOMHUTHCH 3 MaTepiajaMd, PEeKOMEHIOBAHMMHU JJIsi CAMOCTIHHOIO BHBYCHHS, a
niepell HACTYITHOIO JICKIII€I0 — TIOBTOPUTH MaTepiall MONnepeaHbol.

Ne HazBa Temu nexuii Ta nepenik OCHOBHUX NMUTaHb
3/1 (meperik AMAaKTUYHUX 3ac001B, MOCUIIAHHS HA JiTeparypy Ta 3aBaanHs Ha CPC)
1 Tema 1.1. ATOMHO-MOJIEKYJISIPHE BUEHHA.

Jlexyis No 1. OCHOBHI IOHSITTS] aTOMHO-MOJIEKYJISIPHOT TEOPIi.

OCHOBHI CTEX1I0METPUYHI 3aKOHHU XIMIi.

[loHsaTTss T1pO  EKBIBAICHT €JeMEHTa Ta  CKBIBAICHT PEYOBHHU.
ExcriepumeHTaibHi METO/IM BU3HAYEHHSI CKBIBAICHTA €JIEMEHTA, EKBIBAJIEHTHOL
MacH Ta aTOMHOI MacH.

3asoanna na CPC: Ictopisi po3BUTKY aTOMHO-MOJIEKYJISIpHOI Teopii. SBwiie
asotportii. [TpocTi 1 ckaai pedoBuHu. [IOHATTS 1po 1ATBTOHIIM Ta OEpTOMIIH.

2 Jlexyin Ne2. 3akoH ABoraapo. 3Ha4YeHHS 3aKOHY ABOTa/IpO Ta HACIIIKIB 3
1BOro 3aKoHy. Mosipauii 00'eM ra3y. [IoHSTTS po BITHOCHY T'YCTHHY Ta3y.

Metonu 3HAXOKEHHSI MOJICKYSIPHOI MacH PEUOBHHH, SIKA 3HAXOIUTHCS B
ra3omnoaioHOMy CTaH1

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

3asdannsa na CPC: 3actocyBaHHS 3aKOHY ABOTajpo Ta MOro HACHTIAKIB JIIs
BUDIILICHHS TPaKTUYHUX 3aBlaHb. BukopucTaHHs piBHSHHA MeHeneeBa-
Knanetipona 7151 BU3Ha49€HHS! MOJIEKY/ISIPHUX Mac Ta3iB..

3 | Tema 1.3. BYJIOBA ATOMIB XIMIYHUX EJIEMEHTIB.

Jlexyis Ne 3. EnextpoH Ta ioro BiactuBocTi. Teopist Pesepdopaa. Moaensb
aroma 3a bopowm, ii 3B'SI30K 3 KBAaHTOBOIO TE€OpI€IO Ta CrieKTpaMu aromiB. [IoHATTS
PO XBUJIHOBI BJIACTUBOCTI €JIEKTPOHY. XBUIJIbOBI BJIAaCTUBOCTI €JIEKTPOHY. KBaHTOBI
ylCNIa: TOJIOBHE, OpOiTajbHE, MAarHiTHe, CIiHOBE. IX (i3MYHMII 3MiCT Ta Mexi
3HaueHb. EHepreTryHi piBHI Ta miapisHi, opoitam. [puniun [aymi. [TocmimnoBHicTh
3allOBHEHHS €JIEKTPOHAMH €HEepreTUYHUX PiBHIB Ta mipiBHIB. [IpaBuio ['yHaa.

Jlimepamypa: [2], v 1I1; [3], po3min I, rin.2-4; [4], po3nun. 2.

3asdanna na CPC: EnextpoHHi (OpMyIH Ta €IEKTPOHHI CXEMH aTOMiB
XIMIYHHX €JIEMEHTIB.

4 Jlexyis Ne 4. Tlepiommaamii 3akoH JI.I.MenpmeneeBa, #oro ¢hopMymrOBaHHS.



http://kznh.kpi.ua/
https://t.me/inorg_chem_IFF

CrpykTypa TneploAUYHOI CHCTeMH: Tiepioau, TpynH, marpymud. Homep rpymu Ta
BAJICHTHICTh eleMeHTIB. Bimxunenns Bin popmysroBanss J|.I.Menneneera. CydacHe
dbopMyIrOBaHHS TTeploMUHOr0 3akoHy. IlepiognynHa cuctema Ta 11 3BSIB0K 3
Oynooro aroma. Homep niepiofy, #ioro ¢hizununuii 3MICT. 3arIOBHEHHS, €JIEKTPOHAMU
HiJPIBHIB Y KOXKHOMY Tiepiofi. KUIbKIiCTh eleMeHTiB y mepiomi: s-, p-, ¢+ ta f-
CIICMEHTH.

3asoanns na CPC: 3axon Mosrni. Miclie eneMeHTa B MepioinyHii CHCTEMI SIK
Horo HaWBaXJMBIIIA XapakTepucTuka. llepemnbaueHHs HEBIIOMUX E€JIEMEHTIB 3a
JIOTIOMOTOI0 TIEPIOIMYHOTO 3aKOHY. 3aralbHOHAyKoBe Ta (pimocochke 3HAUCHHS
MIEPIOTTIHOTO 3aKOHY.

Jlexyiss No 5. OcoGmMBOCTI €1eKTpOHHOI Oy/IOBU aTOMIB B TOJIOBHHMX Ta B
NOOIYHUX TMArpyrax, BajdeHTHI ejaekTpoHu. "TIpockok" enektpoHa. f-eemeHTH,
OCOOJIMBOCTI iX EJIEKTPOHHOI OYyJOBH Ta TIOJIOKEHHS B TEPIOJMYHINA CHUCTEMI.
Paniycu aromiB, iX 3MiHa B TMepiogax, rpynax. EHepris 1oHi3amii, eHepris
CIIOPITHEHOCTI JI0 €IEKTPOHA, iX 3MIHA B Ieplofiax Ta rpynax. EleKTpoHeraTuBHICTb,
3HAYEHHS 11 1711 XapaKTEPUCTUKH EJIEMEHTIB Ta TUITY XIMIYHOI'O 3B'3KY.

Jlimepamypa: [2], v ILIL [3], po3ain 1, r1.3,4; [4], po3ain. 2,3.
3asoanns na CPC: TlepiopyuHi Ta HENEepiOAUYHI BJIACTUBOCTI €JIEMEHTIB.
IlepionnuHa cuctema siK BTUIEHHS IEPIOIMYHOrO 3aKoHy. CTpyKTypa IepioJMyHOro
3aKOHY: MIepio/u, TPy, marpynu. Homep rpymnu Ta BaJIeHTHICTh €JIEMEHTIB. 3MiHa
BJIACTUBOCTEH €JIEMEHTIB B NIEPIO/I1, TPYIT

Tema 1.5. XIMIYHIH 3B'I30K.

Jlexyis Ne 6. BanieHTHI €IEKTPOHHM 1 BaJICHTHICTh €IEMEHTIB B OCHOBHOMY 1
30y/PKEHOMY CTaHaX.

KoBanentuuii 3B's130k. OCHOBHI MOTO XapakTEPUCTUKH : JOBKUHA 3B'SI3KY 1
erepris. OCHOBHI MOJIOKEHHA MeTony BajieHTHHX 3B's3kiB (MB3). Hacudenicts 1
HAIPSIMIICHICTh KOBJICHTHOTO 3B'SI3KY.

3asdanna na CPC: Meton monekymsipaux opOitaneit (MMO). 38's3yroui 1
posmytirytodi opOitam. EHepreTrdHi miarpaMy JBOXaTOMHHX MOJIEKYN. KpaTHICTh
3B'I3KY.

Jlexyis Ne7. BaneHTHI KyTW B KOBAJICHTHHX MoJieKyhax. [ i10puam3aris
aTOMHUX OpOITasiel, BUIM T10prm3altii, O- 1 77- 38's130K. Jlenokasmi3oBaHuii 77-3B'S130K.
JIOHOpHO-aKIENTOPHUIA MEXaH13M YTBOPEHHS KOBAJIEHTHOTO 3B'SI3KY.

Jimepamypa: [2], rn. IV; [3], po3ain 1L, r1. 1-3, [4], po3min. 4.

3asoannsa na CPC: TonsipHicTb 3B's13Ky. 31aTHICTh 3B'SI3KY J0 MOJSpU3aLIii.

Tema 1.6 BTACTUBOCTI MOJIEKYJI. MDKMOJIEKYJISIPHA B3AEMO/IS1.

Jlekyis Ne 8. lonHumii 3B'I30K, HMOro BJIACTUBOCTI: HEHACHYEHICTH 1
HEHAIPaBJICHICTb.

[HonsipHicTs MoMieKyJ1. JIMNONBbHUI MOMEHT, HOTO 3aIeKHICTh Bl IOJISIPHOCTI
3B'SI3KY Ta MPOCTOPOBOI OY10BU MOJIEKYL.

MiKMONeKyIIIpHa B3a€MOJIISI:  Opi€HTaIllifHa, 1HIYKIIHA, JUCTiepciifHa
B3a€MOJIis1 MOJIEKYJL.

Jlimepamypa: [2], rn. 1V, V; [3], po3min 11, ru. 4; [4], po3ain. 4.

3aeoanns _na  CPC: BoaneBuii  3B'I30K, HOro  OCOOJIMBOCTI.




MiKMOJNIEKYIISIpHUN Ta BHYTPIIIIHEOMOJICKYJISIPHUM BOHEBHUI 3B'SI30K, OO BILIUB
Ha BJIACTMBOCTI PEYOBHH.

Tema 2.1. TIOHATTA IIPO EHEPI'ETUKY XIMIYHUX TA ®A30BUX
[TEPETBOPEHbD.

Jlexyia Ne 9. BHyTpimmHs €HEprisi Ta CHTAIbINSA, €K30- Ta €HIOTepPMIYHI
peaxuii. TernoBi epexrn 32 yMOB CTAIOCTI THCKY Ta CTAJIOCTI 00'eMy, X 3B'SI30K 3
CHTAJIBIIIEIO Ta BHYTPIIIHHOIO €HEPri€l0 CHCTeMU. TepMOXiMiuHI PiBHAHHA. 3aKOH
["ecca Ta 110ro BUKOpUCTaHHS B TEPMOXIMIYHHUX PO3paxyHKaX.

[Monsrrst mpo entpomito. EHTpomis Sk Mipa HEBIOPSIKOBAHOCTI CHUCTEMHL.
CranmaptHi entpomii. BrumB erpomiifHOro Ta eHTaIbmHAHOTO (PaKTopiB Ha
HaMpsIMJIEHICTh TIpoLieciB, [300apumii moTeHIian (BiUibHa eHepris [100ca) sk
KpUTEPI CaMOJIOBUILHOCTI TPOTIKAHHS TPOLIECIB. Jimepamypa: [2], tn. VI; [3],
posmin V, . 1,2; [4], po3min. 5.

3asodanns na CPC: Hacminku 3akony ['ecca. Terutora (€HTaIbIIIs) YTBOPEHHS
1 TermyioTa (EHTAIbIIISI) 3rOPSHHS, 1X BHKOPUCTAHHS JUISI PO3PAXYHKIB TEIIOBHX
e(eKTIB (EHTAITBITIHN ) XIMIYHUX MPOILIECIB.
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Jlexyia Ne 10. Tema 2.2. XIMIYHA KIHETHUKA.

['omorenHi 1 rereporenHi cucremMu. LIIBUAKICTh peakiiiii B TOMOT€HHHX Ta B
reTeporeHHux crucreMax. MakTopu, 10 BIUTMBAIOTH HA MIBUIKICTH peakiiii. 3akoH
MOJIEKYJISIPHICTh Ta MOPSIOK peakiiii. BrymB TemriepaTypy Ha MIBUIKICTb PEaKIIii.
[paBuno Bant- I'odda. Akrusni monekynu. EHepris akTusaryi.

Jlimepamypa: [2], 1. VI; [3], po3ain V, r. 4; [41, po3min. 6.

3asoanns na CPC: PiBusinas Appeniyca. Karami3z. BrumB kartamizatopa Ha
€HEPIi0 aKTUBALIlI Ta IIBUAKICTh PEaKIiid. | OMOreHHHMI Ta reTepOreHHui KaTams3.
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Tema 2.3 XIMIYHA PIBHOBATA.

Jlexyisa Nell. HeoOopoTHI Ta 0OOpOTHI peakili, XiMi4Ha pIBHOBAra.
KoHcTaHTa piBHOBaru rOMOr€HHUX Ta FeTEPOreHHUX PEAKIiA. 3MIILIEHHS PIBHOBArH.
[Tpuxiwn Jle-I1latense.

Jimepamypa: [2], ti. VI; [3], po3ain V, . 3; [4], po3ain. 7,8.

3asodanns na CPC: CriBBITHOIICHHS MK €HTPOMIMHUM Ta EHTATBITIHAM
(hakTOpaMu B MOMEHT PIBHOBArH.
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Tema 2.4. DA30BI PIBHOBAI'.

Jlexyia Ne [2. TomoreHHi 1 rereporeHHi cuctemu. [lomstrs 'daza' |
'womrioHeHT'. ®dazoBa piBHOBara. IlpaBuno a3 T166ca. J[liarpamu craHy
JIBOKOMITOHEHTHUX cucTeM. PiBHOBara Boja-mapa. Hacuuena mapa. 3anexHICTh
TUCKY HACUUEHOI IapHy BiJl TEMIIEpaTypy. Y MOBH KUITIHHS Ta3aMep3aHHs PIIHH.

Jimepamypa: [2], ti. V1, VII; [3], po3nin V, r.3; [4], po3min. 8.

3asoanna Ha CPC: CriBBiIHOIIEHHS MDK €HTPOMIHHUM Ta €HTAIBITIAHUM
(pakTopamu B MOMeHT piBHOBaru. [lotpiitHa Touka. Jliarpama craHy BOJIu.
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Tema 3.1. 3AT'AJIBHI BJIACTUBOCTI PO3UMHIB.
Jexyis Nel3. JlucriepcHi cuctemu. MomnekyisipHi po3unHy. Po3urHHHK Ta
po3urHeHa pedoBrHa. CriocoOM BUpaKeHHsI KOHIIGHTpallii po3unHiB. [Iporiecu, mo




BIIOYBAIOThCSL MPU PO3UYMHEHHI Ta30MOMIOHMX, PIAKMX Ta TBEPAUMX PEUYOBUH B
pinuHax. Conpataitist. TeroTa (eHTaIbITIs) PO3YMHEHHSI.

3akonn Payns. X BHU3HAueHHs, MaTeMaTMYHUM Ta TpadiuyHuil BUpas.
BuzHaueHHst MOJIEKYIISIPHUX Mac PO3YMHEHUX PEYOBHH.

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

3asdanns na CPC: 3MiHa eHTalIbIii, eHTPOIIIi Ta BUIbHOI eHeprii ['100ca npu
pO3UMHEHHI. BIUTMB mpuUpomu pedoBHH, THCKY Ta TEMIEpaTypd Ha PO3YMHHICTH
ra3iB, PiIJIMH Ta TBEPAUX PEUOBHH Y PiTHAX.
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Tema 3.2. PO3YMHUA EJIEKTPOJIITIB.

Jlexyis Nel4. BigxwieHHS pO34MHIB €JICKTPOJITIB Bif 3aKOHIB Payms Ta
Banr-T'oa. [BoToniunmii koediuient. Teopis Appeniyca. CrymiHb aucoLiiarii
EJIEKTPOJIITY Ta HOro 3B'SI30K 3 130TOHIYHUM KoediieHToM. Poib po3uMHHMKA TpH
mucomianii pedyoBuHA. CuibHI Ta caOki enektponith. KoHcTaHTa mucoriarii
cnabKUX EJIeKTPONITIB. 3aKkoH po30aBiicHHS. BIUMB OAHOIMEHHOTO 10Ha Ha
JICOLIIALII0 CITA0KOTo eneKTposiTy. CTymiH4acTa JUCOLarlis.

PiBHOBara B HaCH4EHOMY PO3YMHI MAJIOPO3YMHHOTO ENIeKTpoiiTy. JloOyTok
PO3YMHHOCTI. BIUIMB OAHOMMEHHOTO 10Ha Ha PO3YMHHICTE MAIOPO3YMHHOTO
EJICKTPOJIITY.

3asoanus na CPC: Teopis Bpencrena, Teopist JIbtoica.
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Jlexyia Ne 15. EnexkTposiTHyHa AUCOIallisg MOJIEKy BoAU. loHHMi 100yTOK
Boau. BomHeBuit mokasnuk pH. KuciaoTHo-ocHOBHI 1HAMKaTOpu. ['iaposi3 comen.
Pi3H1 Bunakuy rigposizy cosieid. [oHH1 Ta MoKy ISIpHI PIBHSHHS PEAKIIii TiIposTi3y.
Crynine rigpomzy. Koncranra riapom3y. BrumB npupoau enekTposniTa 1 yMOB Ha
CTYIIHB T1JIPOJII3Y.

Jimepamypa: [2], tn. VIII; [3], po3nin V, . 5; [4], po3ait. 10.

3aedannua na CPC: Jlucowaiiss KOMIUIEKCHUX crioimyK. IlepBuHHa 1
BTOpUHHA aucornanis. Koncranrta qucoriaiiii (HECTIMKOCTI) KOMILJIEKCIB.

loHH1 peaxiiii B po3YMHAX €JIEKTPOJITIB Ta YMOBH iX MEpeoiry.
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Tema 4.2 OKHCHO-BIJHOBHI TIPOLIECU. TAJIbBAHIYHMIA
EJIEMEHT. EJIEKTPOJII3.

Jlexyia Ne 16. TanbBaHIYHMN €IEMEHT, MOTO eJeKTpOXIMiYHA CXeMa.
[Tporiecy, 110 BiOYBaIOThCS HA €IEKTPOJax MpU poOOTI rajIbBAHIYHOTO €JIEMEHTA.
EnexrpopyiiiHa cuiia ralbBAHIYHOTO €JIEMEHTA.

[ToHsATTS TIPO €EeKTPOJIi3. YMOBH, HEOOXITHI [T TIPOBEICHHS €JICKTPOIII3Y.
AHO/HE OKMCHEHHS Ta KAaTOJHE BITHOBJICHHS. EjeKTpomi3 3 HEpPO3UMHHUM Ta
PO3YMHHMM aHO/IaMU. 3aKOHH eJieKkTpoizy. [TocimoBHICTE po3psiTy 10HIB HA KaTO/l
Ta aHOJ.

Jimepamypa: (2], . IX; [3], po3nin V, . 6; [4], po3mit. 11.

3asoanns na CPC: Tlpomecn OKMCHEHHS Ta BimHOBJICHHS. OKHCHIOBaYl Ta
BITHOBHUWKW. ENeKTpomHmMii  MOTEHIa], WOro  YTBOPEHHS, BHUMIPIOBAHHS
€NIEKTPOIHHUX MOTEHIIIANIB. 3aIeKHICTh €JIEKTPOIHUX MOTEHLIIAMIB Bifl TEMIIEpaTypu
Ta koHueHtpaiyi. ®opmyna Hepucra. CranaaptHi noreHiiiamy. TaGmuist OKUCHO-
BIIHOBHMX TMOTeHIiamiB. Psx wampyr wmetamiB. HampsiMok miepeGiry OKWUCHO-
BIJTHOBHHX PEAKIIIH.




Kopo3is MetaniB. XiMidHa Ta €JIEKTPOXiMIuHA KOpPO3is. 3aXHUCT METAJIB BiJ
KOpO3ii. AHO/IHI 1 KaTOJTHI TIOKPUTTSI.
3acTocyBaHHS €IIEKTPOJII3Y.

17

Tema 5 1. BOJJEHbB. KUCEHbD. Tema 5.2. 'TAJIOI'EHN.

Jlexyisa Ne 17. Bonenb. OcoOIMBOCTI po3TaIllyBaHHs B MEPIOANYHIN CUCTEMI
enemeHTiB. JloOyBaHHS BOJHIO, HOTrO BJACTHBOCTI. TurM OIHApHUX CIIONYK
€JIEMEHTIB 3 BOTHEM.

Kucens. bynosa atoma. Ctyneni okucaerHs. CriocoOu 1o0yBanHs. Di3myHi
Ta XIMI4YHI BJIACTUBOCTI. 3aCTOCYBAHHS KUCHIO.

[Tepoxcun BojHI0. KCnoTHI Ta OKMCHO-BITHOBHI BIACTHBOCTI.

18

Jlexyisn Ne 18.I'anorenu, 3HaxO/DKEHHS B TpHponl. Metoma A00yBaHHS.
®Di3n4H1 Ta XIMIYHI BJIaCTUBOCTI. 3MiHA BIACTUBOCTEH TaJIOTeHIB Bifl TOPY JI0 HOTY.

["anorenoBogui. JloOyBaHHs, (i3M4HI Ta XiMIYHI BIacTUBOCTI. ['anoreHimm
MeTaiB. 3MiHa BIACTUBOCTEN B psAfax KUCHEBMICHUX KHUCIIOT XJIOpY.

Himepamypa: [2], tn. XLXII; [3], 4.2, po3an I .2, 4; [5], po3min. 1.1,1.2.
[2], rn. X11; [3], u.2, po3ain 11, rn.3; [ 5], po3min. 1.3.
3asodanua na CPC: Bopna. bynosa Mosnekynu, (pi3uuHi Ta XiMIuHI BIACTHBOCTI.

Oco0mMBOCTI XIMIYHOT TOBE/TIHKY IJIABUKOBOT KUCIIOTH.

5.2 /labopamopHi ma npakmu4Hi 3aHaAaMms

Meta npoBeneHHs J1a0OpaTOpHUX POOIT: 3aKPIMUTH Ta MOTIMOMTH TEOPETHYHHHA MPOTPaMHUI
Martepian, OBOJIOAITH NMPAKTHYHHMMHM HaBHYKaMH pOOOTH B XIMIYHIN JlabopaTopii; OTpuMaTH HaBUYKH
poOOTH 3 MipHUM TIOCYAOM, IpWJIaJaMH Ta peakTuBaMu. OCHOBHE 3aBJIaHHS IIUKITY TPAKTUYHUX 3aHSTh.
3aKpIMHUTH Ta MOTIUOUTH TEOPETUYHHUI MPOrpaMHUN MaTepiall, OBOJOITH HABUYKAMHU CIIBCTaBJICHHS Ta

MOPIBHSIHHS BIACTUBOCTEN CIIOJYK €JIEMEHTIB.

No " Kinbkicth

o/ HasBa nabopatopHoi pobotu ay1L. ToQuH

1 |IlpaBuna pobGotu B mnabopatopii. OCHOBHI THIHM XIMIYHHUX 2
peakuiii. ['eHeTUYHUN 3B 30K MDK KjacaMd HEOPraHIYHUX
CTIOTYK.

2 | BusHaueHHs eKBIBAJIGHTHOI MacH ITMHKY 00 €eMHUM METOIOM. 2

3 | BusnaueHHs MOJIEKYJISIPHOT MacH BYTJIEKHCIIOTO Ta3zy. 2

4 | bynoBa aromy. BusHaueHHs BIUIMBY OyJ0BH aToMy Ha 2
BJIACTUBOCTI €JICMEHTIB.

S |bymoBa aroMmiB  eJeMEHTIB Ta  TEPIOJAMYHUN  3aKOH. 2
BcraHoBNeHHS BIUTMBY TOJIOKEHHSI €JIEMEHTa B TIEPIOJUYHIN
CHCTEMi Ha BJIACTUBOCTI OTO CIIOJTYK.

6 | KoBaneHTHHA 3B s30K. J{OCTIDKEHHS BJIACTMBOCTEH CITONYK 3 2
KOBAJICHTHUM 3B’ SI3KOM.

7 | Vounmit 3B's30k. JIOCHiMKEHHS BIACTUBOCTEH CIIOJIYK 3 2
10HHUM 3B’ SI3KOM.

8 | Enepretrka XiMIiYHMX mporeciB. BH3HaYeHHS TEIUIOBHX 2
eeKTIB peaKiiii.

9 | XimiuHa KiHeTHKa. BWBUYeHHS BIUTMBY KOHICHTpamii i 2
TEMIEPATypU Ha MIBUIKICTh XIMIYHUX PEaKIIii.

10 | Ximiuna piBHOBara. JlocmikeHHS BIUTUBY Pi3HUX (DakTOpiB Ha 2




CTaH piBHOBAru.

11 | ®azoBi piBHOBaru. JlocmimxkeHHs (a3oBUX TIEPEXOJiB Ha 2
TIPUKJIAJII BOJIM.

12 | 3arampHi BJIACTUBOCTI PO3YMHIB. BH3HAYeHHS  TEIUIOTH 2
PO3YUHCHHSI.

13 | Po3unnu enektpodiTiB. JlOCHipKeHHST PIBHOBard B PO3YHHAX 2
CJICKTPOJIITIB.

14 | Buznauennst pH po3unHiB. JloCaiKeHHS TiIpOJIi3y COJICH.

15 | JlocimkeHHsS] OKHCHO-BITHOBHHX ITPOIIECIB.

16 | ocmimKeHHs BIACTUBOCTEH BOIHIO 1 KHCHIO.

17 | ocmimKeHHs BIACTUBOCTEH IaJIOreHiB.

NINININIDN

18 | BuBueHHS 3arajJibHUX BJIACTUBOCTEN HEMETAIB.

MpakmuyHi 3aHAMMA

OcHOBHI 3aBJaHHS LUKy HOPAKTUYHHUX 3aHATH  MOJSATAI0Th Y MPAKTUUYHOMY 3aKpIIUIEHHI
TEOPETUYHOI0 MaTepianty HUIIXOM pO3B’sA3aHHS 3a/a4 1 HAIMCAHHS PIBHSAHB XIMIYHUX PEAKIiH.

Ne Ha3Ba Temu 3aHATTS Ta nepesik OCHOBHUX MUTaHb
3/ |(mepenik TMAaKTUYHOro 3a0e3NeueHHs], MOCHIaHH Ha JiTeparypy Ta 3apnaHHs Ha CPC)

1 | Po3min 1. OcHoBHI moHATTS XiMii. BygoBa pedoBuHmU.

Tema 1.1. AroMHO-MOJNEKysipHEe BUeHHA. OCHOBHI ~ TMOHSATTSA  XIMIi.
Cxnananns gopmyn. Pospaxynku 3a  Qopmynamu pedoBHH.  3ajadyi
Ta BIPaBH 3a CTEXIOMETPUYHUMHU  3aKOHAMU aTOMHO-MOJIEKYJISIPHOTO
BUCHHSA. Jlimepamypa: [2] . 1; [4], po3nin. 1. 3asdanns na CPC: 3actocyBaHHsI
3aKOHYy ABOrapo Ta HOr0 HACHIKIB JUIi BUPINICHHS TPAKTUYHUX 3aBIaHb.
Bukopucranus ~ piBHsHHA ~— MeHneneeBa-Knaneiipona Ui BU3HAYCHHS
MOJIEKYJIIPHUX Mac Ta3iB.

2 Tema 1.3. bynosa aTOMIB XIMIYHUX €JIEMEHTIB.
Tema  1.4. Ilepionuunuii 3akoH. 3aKOHOMIPHOCTI 3MIHU XIMIYHUX
BiacTuBocTeil. bynosa atoma. [lepioguunmnii 3akon. Hanmucanus eIeKTpoHHUX
¢dbopmyn aToMiB 1 10HIB, HAOOPIB KBAHTOBUX YHUCEN JIJISI PI3HUX E€IEKTPOHHUX
KOH(DIrypailiii, po3paxyHOK CyMapHOTO CHiHYy atomy. Jlimepamypa: [2], t. I11;
[3], po3min 1, i.2-4; [4], po3min. 2.

3asdanna na CPC: EnextponHi ¢GOpMyiId Ta €IEKTPOHHI CXEMH aTOMiB
XIMIYHUX €JICMEHTIB.

3 Tema 1.5. Ximiunuii 38's130k. Tema  1.6. BiactuBocTi  MoOJeKy.
MuixMonekynsapHa B3aeMopis. [lomsipHicTh Moisiekyn. JIMNOJBHUI MOMEHT.
bynoBa moJiekya 3a METOJIOM BaJEHTHHX 3B’SI3KiB. MeTOJl MOJIEKYJISIpHUX
opOitaneii. Jlimepamypa: [2], rn. 1V; [3], posain II, r. 1-3, [4], po3min. 4. : [2],
. IV, V; [3], po3aut 11, ri. 4.

3asoannsa na CPC: TlonsipHICTb 3B'S3Ky. 3aTHICTh 3B'S3KY 10 MOJSIPU3ALLi.

Bonneruii 3B'S130K, roro OCOOJIMBOCTI. MixMONeKyIIIpHIT Ta
BHYTpIIIHBOMOJICKYJISIPHAN BOIHEBUI 3BS30K, HOTO BIUIMB Ha BIIACTHBOCTI
PEYOBHH.

4 | Po3nin 2. 3akOHOMIPHOCTI MPOTIKAHHS XIMIYHHUX MPOIECIB.




Tema 2.1. TIoHATTS NPO EHEPreTUKy XIMIYHUX Ta (a30BUX
nepeTBopeHb. EHepreTuka  xiMiuHMX Ta  (Da30BHUX MEPETBOPEHb.
Pospaxynku 3a TEPMOXIMIYHUMU PiBHAHHAMMU. Jlimepamypa. [2], ri1. VI,
[3], po3min V, ri. 1,2; [4], po3ain. 5.

3asoannsa na CPC: Hacninku 3akonHy ['ecca. Terutora (eHTaTbIis) YTBOPEHHS
1 TeroTa (SHTANIBINS) 3rOPSHHS, iX BUKOPUCTaHHS JJIS PO3PAXYHKIB TEIUIOBHX
eeKTIB (CHTaJIBIIN) XIMIYHHUX TPOIIECIB.

5 Tema 2.2. Ximiuna kiHetuka. CkiafaHHs KIHETUYHHUX PIBHSHb.
Po3B’si3yBaHHsA 3amad Ha BU3HAYCHHS IMBHUIKOCTEH XIMIYHMX peakIii 1
eHeprii akTuBallii. Jimepamypa: [2], tn. VI; [3], po3nut V, 1. 4; [41, po3min. 6.
3asoanna na CPC: Pisasaas Appeniyca. Karami3. Brums karamizaropa Ha
€HEPIi0 AKTUBALIli Ta IIBUAKICTh Peakii. | OMOreHHHUI Ta reTepOreHHUi KaTans3.

6 | Mooyrvrua konmpoavha poboma.

7 | Po3min 3. Pozunnm.

Tema 3.1. 3aranpHi BJIACTUBOCTI pO3YMHIB. PO3paxyHOK KOHIIEHTpAIliii
PO3YMHIB, THUCKY HACHUYEHOI Mapu Hal PO3YMHOM, OCMOTHYHOTO THCKY,
MOHIKEHHST TEMIIepaTypy 3aMEp3aHHsl 1 IMiABUIICHHS TeMnepaTypH KUITIHHS
po3uuHiB. Jlimepamypa: [ 2], ti. VII; [3], po3nin 1, rn.2; [4], po3mit. 9.

3asoannsa na CPC: 3MiHa eHTaNbIIi, eHTPOITIi Ta BUTHHOI eHeprii ['106ca mpu
pO34UMHEHHI. BIUIMB mpHpomy pedyoBHH, THCKY Ta TEMIEpaTypd HAa PO3YUHHICTb

rasiB, pIIMH Ta TBEPIUX PEUOBHUH y PIIMHAX.

8 Tewma 3.2. Po3unnu enektponiTiB. Teopiss AppeHiyca, 10HH1 PIBHSHHSL.
pH po3uunis. I'igpomi3 coneit. Jlimepamypa. [2], ta. VIII; [3], po3ain V, . 5;
[4], po3min. 10.

3asoanna na CPC: ]Jlucomamisi KOMIUIEKCHUX crioiyK. [lepBuHHa 1
BTOpUHHA aucortartiss. Koncranrta qucoriarii (HECTIMKOCTI) KOMITICKCIB.

lonH1 peaxiiii B po34rMHAX €JIEKTPOJITIB Ta YMOBH X MEpeoiry.

Po3oin 4. Tema 4.1. , 4.2. OKHMCHO-BITHOBHI MPOIIECH.
lNanpBaniunmii enement. Enexrpomnis. Jlimepamypa. 2], tn. IX; [3], po3nin V,
1. 6; [4], po3mi. 11.

3asoanns na CPC: Tlporecr OKMCHEHHS Ta BiMHOBJICHHS. OKHCHIOBaYl Ta
BITHOBHUMKU. ENeKTpomHMii  MOTEHIa], WOro  YTBOPEHHS, BHUMIPIOBAaHHS
EJICKTPOTHUX TOTCHITIATIB. 3aIeKHICTh €IEKTPOAHUX MOTEHIIIAIB B/l TEMIIEpaTypH
Ta KoHreHtpaiyi. @opmyna Heprcra. CranaapTai moteHitiamm. Tabmuist OKUCHO-
BIIHOBHHX TMOTeHINianiB. Psx wampyr wmetamiB. HampsiMok miepeGiry OKWCHO-
BIJTHOBHHX PEAKIIIH.

Kopozist metaniB. XiMiuHa Ta €IeKTPOXIMIYHA KOPO3isl. 3aXUCT METAJIB Bij
KOpO3ii. AHOIHI 1 KaTO/TH1 TIOKPUTTSL.

3acToCyBaHHS €JIEKTPOII3Y.

6. CamocmiiiHa po6oma cmydeHma

Camocriitna po6ota crynmenta (CPC) mpotsrom cemecTpy BKJIIOYAae MOBTOPEHHS JICKIIIHOTO
Martepianxy, CaMmMOCTIHY MIArOTOBKY TEOPETHYHOTO Marepiady 3a BKa3iBKOIO BHKIIAJada, BHKOHAHHS
JOMAIITHBOTO 3aBJaHHS N0 J1a0OpaTOpPHUX Ta MPAKTUYHHUX 3aHATh (CKIAJAETHCS 3 TEOPETHUYHUX



KOHTPOJILHUX 3alliTaHb Ta MPAaKTHYHUX 3aBJaHb, HAMPUKIAJ: 3aKIHYUTH/HAMIMCATH PIBHSHHS PEaKIlii),
BUKOHAHHSI PO3PaxyHKOBOI poOOTH, MiArOTOBKA MPOTOKOJIIB /10 JIAOOPATOPHUX 3aHATH, O(POpPMIICHHS Ta
MIJTOTOBKA /IO 3aXHCTY MPOTOKOJIIB Ta PO3paxyHKOBOT poOOTH, MiITOTOBKA JI0 €k3aMeHy. PekoMeH10BaHa
KUTbKICTh TOJIUH, SIKA BIBOJUTHCS HA IMiTOTOBKY /10 3a3HAYCHHUX BUIB POOIT:

Ne - Kinbkicth
Has3pa TCMHU, IO BUHOCUTBLCA HA CaAMOCTIMHC OIIpaltfOBaHHA
3/m rogud CPC
1 | Po3min 1. Tema 1. ATOMHO-MONEKYJIsipHE BUCHHSI: 3aCTOCYBaHHS 2
3aKOHY ABOTa/IpO Ta MOro HACTIAKIB IS BUPIMICHHS MPAKTHIHUX
3aBlaHb. BuxopucranHs piBHAHHS MeHneneeBa-Knaneiipona s
BU3HAUCHHS MOJICKYJIIPHUX Mac TasiB. Jlimepamypa: [2] . I; [4],
poszmin. 1.
2 | Po3min 1. Tema 2. Knacudikariiss HeOpraHiYHUX CITOJTYK: OCHOBHI 3

KJTaCH HEOPTaHIYHUX CITOJYK — OKCH/IH, KHCJIOTH, OCHOBH 1 COJIi.
Jlimepamypa: [2] . I; [4], po3ain. 1.

3 |Po3min 1. Tema 3. BymoBa aroMiB XiIMIYHHMX €JICMCHTIB: 4
Enextponni GopMynu Ta €IEKTpPOHHI CXEMH aroMiB XIMIYHHX
eneMeHTiB. Jlimepamypa: [2], v 1I; [3], po3min I, r1.2-4; [4], po3main.
2.

4 | Po3min 1. Tema 4. Ilepionnunuii 3aK0H. 3aKOHOMIPHOCTI 3MiHH 4
XIMIYHHAX BJIacTMBOCTeH. 3akoH Moz, Micne enemMeHTa B
MEPIOMYHIA CUCTEMI SK MOro HaWBaKJIMBIIIA XapaKTEPUCTHKA.
[lepenbayeHHsT HEBIIOMUX E€JIEMEHTIB 3a JOMOMOIOK0 MEPIOIUIHOTO
3aKOHy. 3arajlbHOHayKoBe Ta (pi1oco(ChKE 3HAYECHHS MEPIOIUIHOTO
3akoHy. Jlimepamypa: [2], v ILIL; [3], po3nun 1, rn.3,4; [4], po3ai.
2,3.

S | Po3min 1. Tema 5. Ximiunwii 3B’s30K:  MeToJ MOJEKYISPHUX 4
opOitanieit (MMO). 3B's3yroui 1 po3myrytodl opoitam. EnepreTiusi
Jiarpamul IBOXaTOMHUX MoJieKylsl. KpaTHicTh 3BSI3Ky. Jlimepamypa:
[2], ton. 1V; [3], po3min I, r. 1-3, [4], po3min. 4.

6 |Pozminl.Tema 6. BmactuBocTi MoJIeKyn. MiKMOJIEKyIsIpHA 2
B3a€EMOIS: Boanesuii 3B'SI30K, Horo OCOOJIMBOCTI.
M1UKMONEKYISApHUI Ta BHYTPIITHHOMOJIEKYJIIPHUI BOTHEBHI 3B'SI30K,
HOro BIUIMB Ha BJIACTMBOCTI PEUOBHH. Jlimepamypa: [2], rn. IV, V;
[3], pozmin I1, ron. 4; [4], po3min. 4.

7 |Pozmin 2. Tema 1. IloHATTA mpO EHEPreTHKY XIMIYHUX Ta 4
dazoBux mneperBopeHb: Hacmaku 3akony Iecca. Teruiora
(eHTasbITIsI) YTBOPEHHS 1 TEMJIOTa (EHTAIbINS)) 3rOpsiHHSA, 1X
BUKOPHUCTAHHS ISl PO3PAXyHKIB TEIUIOBUX ©(EKTIB (CHTAJIBITIN)
XIMIYHUX TPONECIB. Jimepamypa: [2], . VI; [3], po3ain V, . 1,2;
[4], po3min. 5.

8 |Posmin 2.Tema 2. Ximiuna kiHeTuka: PiBHSHHS AppeHiyca. 2
Karaniz. BrmB karamizaropa Ha €HEprit0 akTHBAIlll Ta MIBUIKICTH
peakitiii. ['oMoreHHHI Ta reTeporeHHui Karaiis. Jlimepamypa: [2],
. VI; [3], posnin V, r. 4; [41, po3min. 6.

9 |Po3min 2.Tema 3.Ximiuna piBHOBara: CHiBBIJHOIICHHS MDK 2
SHTPOMIMHUM Ta CHTAILMIMHUM (DaKTOpaMH B MOMEHT PIBHOBArH.
Jimepamypa: [2], ti. VI; [3], po3ain V, . 3; [4], po3aun. 7,8.




10 | Po3min 2. Tema 4. ®azoBi piBHoBaru: CIIBBIJHOIICHHS MK 2
SHTPOMIMHUM Ta CHTAILMIMHUM (DaKTOpaMH B MOMEHT PIBHOBArH.
[Totpiiina Touka. [liarpama crany Bomu. Jlimepamypa: [2], tin. VI,
VII; [3], po3ain V, 11.3; [4], po3ain 8

11 | Po3min 3.Tema 1. 3arampHi BJIACTMBOCTI PO3YMHIB: 3MiHa 2
eHTaJIbIIi, EeHTpoIi Ta BUIBHOI eHeprii [100ca mpu pO34UMHEHHI.
BrumBs npripoii pevyoBHH, THCKY Ta TEMIICPaTypH Ha PO3YMHHICTH
ra3iB, PiFH Ta TBEPMX PEUOBHH Yy pimuHax. Jlimepamypa: [2], T
VII; [3], po3min 11, r1.2; [4], po3min. 9.

12 | Posmin 3. Tema 2. Posumnm enekrpoditiB: Teopis bpercrena, 2
teopis JIstoica. Jlimepamypa: [2], tn. VIII; [3], po3min V, . 5; [4],
pozai. 10.

13 | Po3nin 4. Tema 1. OkucHO-BiqHOBHI peakiiii: [Tporiec OKUCHEHHS 4

Ta BiAHOBICHHSA. OKHCHIOBaYl Ta BIIHOBHUKH. EJeKTpomHuMiA
NOTEHINIAJI, HOro  YTBOPEHHS, BUMIPIOBAHHS  EJICKTPOTHUX
MOTEHIIATIB. 3aJISKHICTh €JIEKTPOJHUX TOTEHIIIAIB BiJl TEMITEpaTypH
Ta KoHileHTpaii. @opmyna HepHera. Jlimepamypa: [2], . IX; [3],
posmin V, . 6; [4], po3ain. 11.

14 | Po3min 4.Tema 2. OKHCHO-BIIHOBHI TmporecH. [ anmpBaHidHUI 6
enemeHT. Enektponi3z: CrangaptHi noreHuiamy. Tabmuiiss OKUCHO-
BIZIHOBHMX MoOTeHIiamB. Psa Hanpyr metaniB. Hampsimok mnepeGiry
OKHMCHO-BIJTHOBHUX PEAKITIH.

Kopozis metaniB. XiMiuHa Ta €JIEKTPOXIMIYHA KOPO3isl. 3aXUCT
METaJIB BiJl KOPO3ii. AHOIHI 1 KATO/IH1 TIOKPUTTSL.

3acTocyBaHHS eNeKTpomizy. Jlimepamypa: [2], 1. IX; [3], po3ain V,
1. 6; [4], po3mi. 11.

15 | Po3min 5. Tema 1. Bomenn. Kucenn: Boma. bBymosa monekymm, 3
¢bi3uuHi Ta XiMIYHI BIacTHBOCTI. Jlimepamypa: [2], . XLXII; [3],
4.2, po3nin [l r.2, 4.

MoniTKa Ta KOHTPONb

7. NoniTMKa KpeguUTHOro Moay/o HaBYaNAbHOI AucuUnaiHu (ocBiTHbOro
KOMMNOHEHTA)

Ilpasuna eiogioyeannsa 3anams. Y 3BUYaAHHOMY peXHMiI poOOTH YHIBEpCUTETY JIEKIIi,
7a00paTopHI Ta MPAKTUYHI 3aHATTS MPOBOJATHCS B HaBUAIBHHUX ayAMTOPISX Ta XIMIYHHUX JIabopaTopisX.
Bukopucranass MoOibHHUX TenedoHIB a00 IHIIMX MPUCTPOIB HA Jekuii abo 3aHATTI 3a00poHEHO0. Y
3MIIIAaHOMY PEXUMI JIEKIIHHI 3aHATTS NPOBOJATHCA uepe3 IUIaTGopMy AMCTAHLIHHOTO HaBYaHHS
CikopchKkHid, 1abOpaToOpHi 3aHATTA — Y XIMIUHUX J1a00paTopisx.

VY nucTaHmifHOMY peXHuMi BCl 3aHATTS MPOBOASATHCS Yepe3 MmIaTdopMy AUCTAHLIMHOIO HaBYaHHS
3 BHKOPHCTaHHSIM mporpam BigganeHoro pnoctyny (Tereepam ma Zoom). BinBimyBaHHS JIKIIiH,
7a00paTOpHUX Ta MPAKTHYHHUX 3aHATH € 00OB’S3KOBMM. Ha MOYaTKy KOXXHOTO 3aHSATTS BU3HAYAETHCS
HasBHICTb CTYIEHTIB, a TaKOX ayAio/Bifeo KOHTakT. s ydyacTi B JUCTaHLIWHIA POOOTI CTyIEeHT
MOBMHEH MaTH BIJIMOBIHI KOMITHOTEpHI 3acobm 3B'si3Ky (pobodva Bijeokamepa, MIKpodoH, Mporpama
3B's13Ky). Bukiiagay 37iiicHIOE 3B'SI30K BUKOPUCTOBYIOUHM cepBicH (Hampukiag Z00M) 3a MOCUIAHHAM, 10
HaJae TejerpaM-kaHail. Bukmamau 31iCHIOE OCTIMHUN BIIGOKOHTPOJb (3 BBIMKHEHUM MIKpOGOHOM) 3a
poboTor0 cTyneHTiB Ha 3aHATTi. [IpomymieHi jekmii CTYIeHT MOBHMHEH BiANpAIlOBAaTH: CaMOCTIHHO
OIpalloBaTH TEOPETUYHUIN MaTepiaj, MOKa3aTH KOHCIEKT 332 TEMOKO MPOITYLIEHOT JISKIIi.



IIpasuna (6umozu) 00 6UKOHAHHA OOMAUIHIX 3A680AHD.

1. IligrotoBka cryneHTa A0 Ja0OpaTOpPHHUX Ta NPAKTUYHHUX 3aHATH BKIIOYAaEe poOOTY Hal
TEOPETUYHUM MaTepiajoM J0 TEeMU 3aHATTS 3a PEKOMEHJIOBAaHUM MIAPYYHUKOM, 3 BHUKOPUCTAHHSIM
KOHCIIEKTY JICKIIii.

2. Y 30mmMTI 171 JOMAIHIX 3aBJIaHb CTYICHT MMOBUHEH MHMCHMOBO JAaTH BIAMOBiAI Ha KOHTPOJIbHI
3aMMUTaHHs, 3aKIHYUTH 3alPONOHOBAHI PIBHSHHS pPEaKiliii Ta CKJIACTH PIBHSIHHS peakilii 10 MPOTOKOIY
nabopaTopHOi POOOTH.

3. Bukonane JoMaliHe 3aBIaHHS € YMOBOIO [OIYCKY CTYIEHTa J0 J1abopaTopHOro abo
MPAKTUYHOTO 3aHATTA. CTyIEeHT NOBUHEH HAJIaTH BUKJIAAauy JJIs NEPEeBIpPKH HE Mi3HIIIE THS MPOBEICHHS
BIJIMOBITHOTO 3aHATTS (MPU JUCTAHIIAHIA (POpMI HABUAHHS).

4. Buknaziad nepeBipsie HaaHe JOMAITHE 3aBIaHHs.

5. HecBoeuacHe BHMKOHAHHS JOMAIHIX 3aBAaHb 0€3 MOBAXHOI MPUYMHU MTPadyOTHCS
BIJIIOBITHO JI0 TIPaBUJI TIPU3HAYEHHS 320X0UYBAIBHUX Ta MTpadHUX OaiiB.

IIpasuna eukonanns ma 3axucmy 1a60pamoprux pooim:

1. Jlo BuKoHaHHA J1a00paTOpHOi pOOOTH JOMYCKAIOTHCS CTYICHTH, SIKi BAKOHAJIM JOMAIITHE 3aBJIaHHS
1 Ha/1any Moro BUKIIAZauy JIsl IEPEBIPKU.

2. YMOBOIO JIONMYCKY JIO BHKOHAHHS JIOCHIJIIB JIA0OpaTOpHOI pPOOOTH € HAsSBHICTH IPOTOKOTY
71a00paTOPHOI POOOTH 3 PIBHSAHHIMH PEAKIIIN IO TOCIIIIB.

3. Ilpu nposenenni nadbopaTopHoi poOOTH B XiMiuHIH Ja00paTOpii CTYJEHT NOBUHEH TOTPHUMYBATHCh
yCciX BHUMOI IpaBHJ MOBOKEHHS Ta TexHiku Oe3meku mpu poOOTI B XiMmiuHIM sabopaTopii, a
TaKOX MMPAIIOBATH B 3aXMCHOMY OJIs131 (Xanar).

4. Tlpu mpoBeneHHI AOCHiIIB J1a00pPaTOpHOI POOOTH CTYAEHT O(OPMIIIOE MPOTOKOIN JabopaTopHOi
poOOTH: 3amucye CHOCTEPEKCHHsS, JOMOBHIOE Ta BHIIPABIISAE DPIBHSAHHA, CKIAJa€ BHUCHOBKH.
OdopmieHuii MpOTOKOI HAAEThCA BUKIIAAqy 7151 IEPEBIPKH.

5. 3axucr naboparopHOi POOOTH BKIIOYAE TEPEBIPKY MPOTOKOIY MO0 JIabopaTOpHOi pobOOTH,
BIMOBib Ha  JIaDOpaTOPHOMY 3aHATTI Ta BIANOBIAb HA 3alMTaHHSA BUKIAJaua MO TeMi
nabopaTopHOi POOOTH.

6. Ilicns mepeBipkM NPOTOKOJIy BHUKJIAJaueéM Ta BUKOHAHHS YMOB 3aXUCTy poOOTa BBaXKaeThCs
3aXMIIEHO0, IIPO 1110 BUKJIa/1a4 MOBUHEH NPOiH(OPMYBaTH CTYIEHTA.

7. HecBoewacHe HaJlaHHS TMPOTOKONY JUIS TMEPEBIPKM Ta 3axMCT 0€3 TMOBaXHOI NPUYMHU
mTpadyroThCs BIAMOBIIHO JI0 MPaBUJI IPU3HAYEHHSI 3a0X0UyBaJIbHUX Ta MTpadHUX OaliB.
IIpasuna npusnauenns 3a0xX04y8aibHuUX ma wimpagpuux oais:

HecBoeuacHe BUKOHaHHS TOMAIlIHIX 3aBJaHb 0€3 MOBaXHOI NpUuuHH mwTpadyerses 0,5-1 6anowm;

2. HecBoeuacHe HaJaHHS O(QOPMIICHOTO MPOTOKOIY JabOpaTOPHOI poOOTH AJIS 3aXUCTY poOOTH Oe3
MOBa)XHOT NpUuYMHM WTpadyroThes 1 6anom (ane He Ouibile 5 GaniB Ha ceMECTp);

3. 3a KOXHMH THXKJEHb 3ali3HEHHS 3 TMOJAHHSIM pO3PaXyHKOBOi pOOOTH Ha THEpeBipKy
HapaxoByeThcs | mrpaduuii 6an (ane He OuibIIe 2 OamiB).

4. 3a mojepHizalio podiT, 32 BUKOHAHHS 3aBJaHb 13 YAOCKOHAJEHHS AMJAKTUUHUX MaTepialiB 3
JTUCIUTIIIHA HapaXoBYEThCS BiJl 1 10 6 3a0X09yBaIbHUX OaIiB;

5. 3a akTHBHY poOOTYy Ha MPAKTUYHOMY 3aHATTI HapaxoByeThcs 10 0,5 3a0xouyBaiabHHUX OanmiB (ane
He OubIne 5 6aliB Ha CEeMecCTp).

6. 3a akTHBHY po0OOTY Ha JIabOpPaTOPHOMY 3aHATTI 1 MOAaHHI 0()OPMIIEHOTO MMPOTOKOIY Ha 3aHATTI, 32
YMOBH 3apaxyBaHHsS IPOTOKOJY, HapaxoByeTbcs 10 1 3aoxouyBanbHUX OaniB (ajie He Ouiblie 5
OastiB Ha cemMecTp).

7. 3a akTHBHY poOOTY Yy TypTKy 3 XiMii (HayKOBHUI) HapaxoByeTbes Bi 5 10 10 3a0X04yBabHUX
OauiB.

=

Ilonimuxka oOeonaitnie ma nepecknadans: BU3HA4YaeThCcsl M. 8 [lONOKEHHS TPO IMOTOYHHM,
KaJIeHJJapHUIl Ta ceMecTpOBH KOHTpob pe3ynbTariB HaB4aHHsa B HTYY "KIII im. Irops Cikopcbkoro", a
TaKOX BIJIMOBITHUMH HaKazamu Pektopa.

Ilonimuka w000 axkademiunoi 000pouecHocmi: BUBHAYAETHCS TIOJTITHKOI0 aKaJeMIYHOT YECHOCTI
Ta IHITUMHU TTOJIOXKEHHAMH KoJIeKCy 4ecTi yHIBEPCUTETY.



8. Buau KOHTpPO/IO Ta peMTUHIoBa CMCTeMa OLiHIOBaHHA pe3ynbTaTiB HaBYaHHA

By KOHTPOJII0 BCTAHOBIIOIOTHCS BiMOBIMIHO 10 [lomoskeHHS PO MOTOYHUH, KaJeHIApHUN Ta
cemecTpoBuil KOHTpouib pe3ynbTaTiB HaB4anHa B HTYVY "KIII im. Iropst Cikopcekoro™:

1. [lomounuii konmpoas. ONATYBAHHS HA IPAKTUYHUX 3aHATTS y BUTJIAII KOJOKBiyMy (KOHTpOJIbHA
pobota), MoayiabHa KoHTpoJibHa poOoTta (MKP), onuTyBaHHs 3a TeMoOro 3aHATTS. Pesynbratn
MMOTOYHOTO KOHTPOJIIO BUCTABIISIIOTHCS B CHCTeMi EJIeKTpOHHMIA KamITyC..

2. Kanenoapuil KoHmpois: TPOBOMUTHCA JBIYI HA CEMECTp SK MOHITOPHHI TOTOYHOTO CTaHy
BUKOHAHHS BUMOT CHJIa0yCy.

3. Cemecmposuil KonmpoJib: MIUCBMOBUN €K3aMEH.

Peiimunzoea cucmema ouinrosanns pesyaovmamie Haguanusa (PCO)

1. Peiimune cmyoenma 3 KpeAUTHOTO MOAYJISA PO3PaxoBYyeThes Buxo a4 i3 100-6anbHO1 mikanu, 3
Hux 50 OamiB ckiagae crapToBa mkana. CTapTOBHIM PEUTHHT (TIPOTITOM CEMECTPY) CKIAIAEThCS 3 OaliB,
IO CTYJCHT OTPUMYE 3a:

- BIATIOBII HA JTa0OPATOPHUX 3AHATTSIX;

- IPU3HAYECHHSI 320X0UyBAJIbHUX Ta MTpadHuX OantiB;

- HaMMCaHHs KOHTPOJbHUX (KOHTPOJIbHA poboTa § Tem);

- HalMcaHHs MOJYyJIbHOI KOHTpoJbHOI podotu (MKP);

Po3paxynok mmkam (R) pedTunry:
CrapToBa mKaja KOHTPOJILHUX 3aXOJiB MPOTATOM CEMECTPYy CKJIAJIaE:
Ryax = 40 + 10 = 50 GauiB
Ex3amenariitia ckiagosa mkanmu qopiBaioe 50 % Bin R, a came:
RE yvax= 50 GaniB
Takum YMHOM, pEUTHHTOBA TIIKaJa 3 JUCIUILIIHU CKIIa1a€e
R =R yax + Rg ywax = 100 Gamnis.
2. Kpumepii napaxysanns 6anis:
2.1. Konoksiym (koHTposabHaA podoTa KP):
- poO00oTa BHKOHAHA IOBHICTIO 1 BIPHO MPOTATOM BIJIBEJEHOTO 4Yacy, CTYJIEHT BIpHO 1
MMOBHICTIO BUKOHAB BCi1 Ha/IaH1 3aBJIaHHA (BIMOBIB Ha 3allUTaHHS) — 5 OaiB;
- poOboTa BUKOHAaHAa MaiKe IOBHICTIO 1 BIPHO MpPOTATOM BIJABEAECHOr0 yacy abo Mae
HEMPHUHIIUIIOBI HETOYHOCTI — 4,5-4 GaniB;
- poOoTa BUKOHaHa OuIblIe HIXK HANOJIOBHHY HPOTAIOM BIIBEIEHOTO 4Yacy, CTYAEHT Mpu
BUKOHAHHI 3aBJIaHHs (BIAMOBIAAX HA 3alUTaHHS) TOMYCTUB DSl CYTTEBUX HETOUHOCTEH
— 3,5-3,0 Gamnis;
- pob0oTa BUKOHAaHA MPOTATOM BIJBEIEHOTO 4Yacy MEHINe, Hi)K HAMOJOBHHY, pPE3yJIbTaTH
pOOOTH MICTATH CYTTEBI MOMUJIKU, CYTTEB1 HETOYHOCTI 2,5-2,0 6artiB;
- poOoTta MicTUTh Tpy0i MOMUIKH, CyTTeBI HeTOUHOCTI 1,9-0,1 Ganu;
- BIICYTHICTh BUKOHaHHA poboTu — 0 6ariB.
2.2. Moaynbauii kKouTpois (MKP).
Baroswuii 6an — 10 6aniB. O1iHIOBaHHS POOOTH IPOBOJUTHCS 32 HACTYITHOO IIIKAJIOKO:
— TOBHA BiANOBiAb (He MeHIIe 90% noTpibHOI iHpopmaii) — 8 — 7,5 Gais;
— JIOCTAaTHBO TMOBHA BiANOBIAL (He MeHIe 75% noTpibHOi iH(opmallii), abo MoBHA BIANOBIIb
3 He3HAYHUMHU HETOYHOCTIMH — 7,4 — 6,0 Oanis;
— HemoBHa BianoBine (He MeHmie 60% noTpiOHOT iHoOpMalii) Ta He3HAUHI TOMUIKH — 5,9 —
4,0 6amiBs;
— He3aJIOBLIbHA BIAMOBIIH (HE BiMOBIAa€ BUMOTAM Ha «3aJI0BUIBHOY») — 3,9-0 Oais.

4. YMOBOIO OTpUMaHHS TO3MTHBHOI OIIIHKA 3 KaJCHIADHOIO KOHTPOJIO € BHUKOHAHHS BCIX
3aIIaHOBAHMX Ha el yac poOiT (Ha Jac KaJlleHJapHOTO KOHTpou0). Ha meprioMy kajneHnapHOMy
KOHTpOJIi (8-# THWIKIEHB) CTYIEHT OTPUMYE «3apaxOBaHOY, SIKIIO MOTO0 MOTOYHUN PEUTHUHT HE




MEHIIIE 0,5-151=7,5 OamB 1 3apaxoBaHO He MeHIIe 75 % JOMaIHIX 3aBlaHb Ta IMPOTOKOJIB
nabopaTtopHux pobot. Ha npyromy kanenmapHomy KOHTpodi (14-# THXIEHB) CTYyIEHT OTPUMYE
«3apax0BaHOY, SKIIO MOr0 MOTOYHUUA PEUTHUHI HE MEHIIE 0,5-35°=17,5 6Gauis, 3apaxoBaHO HE
MeHIIe 75 % AoManiHixX 3aBIaHb Ta MPOTOKOJIB JIA0OpAaTOPHUX POOOT

4. YMOBH JIOITyCKY A0 CEMECTPOBOTO KOHTPOJIIO.
Heo0xigHOI0 YMOBOIO JIOITYCKY JI0 €K3aMEHY € MOBHE BUKOHAHHS HABYAJLHOTO TUIAHY: BUKOHAHHS

yCiX JIOMAaIIHIX 3aBJlaHb, 3apaxoBaHi MPOTOKOJIH YCiX JIAOOPaTOPHUX POOIT, 3apaxyBaHHS PO3PAXYHKOBO-
rpagiunoi pobotu Ta craproBuii pedTuHr (Rc) He Menme 50 % Bix R y,x, ToOTO 26 Oami (Rp). Skmio
CTapTOBUH peHTHHT MeHIIe 26 OaniB MOTpiOHE H0IaTKOBE ONPAIIOBAaHHS MaTepiay.

5. Ha cemectpoBoMy KOHTpOII Y (pOpMI MHUCHMOBOIO €K3aMEHY CTYJIEHTH BUKOHYIOTH IMHCHMOBY
KOHTPOJIBHY po0OTy, 3a OuleTaMu 3aTBEpKCHUMH Ha 3acilaHHi Kadeapu 3araibHOI Ta HEOpPTaHIgYHOL
ximii. Ex3ameHaniiiauii 6i71€T MICTUTh J1Ba TCOPETUYHUX MUTAHHS (3aBAaHH:) 1 ojHE pakTuyHe. KoxkHe
TEOPETUYHE MUTAHHS OLIHIOEThCS y 15 GaniB, a npaktuuyne — 20 Oami. KoxxHe 3aBIaHHS OLIIHIOETHCS 32
TaKUMH KPUTEPISIMU:

Cucrema OLIHIOBaHHS TEOPETHYHUX TUTAHB!

— «BIIMIHHO», TTOBHA BiAMOBib (He MeHIIe 90% moTpiOHo1 iHpopmarii) — 15-13,5 Gaunis;

— «100pe», OCTaTHBO IMOBHA BIiAMOBIAs (He MeHme 75% morpiObHOI iH(OpMmarii, abo
He3HayvHi HeToyHocTi) — 13,4 — 11,25 Ganis;

— «3aJIOBITLHOY», HEMOBHA BiAnoBiAb (He MeHme 60% moTpiObHOI iHpopMaIii Ta aesKi
nomuiku) — 11,2— 9,0 Garnis;

- «HE3aI0BIILHOY, HE3aI0B1JIbHA BiAMOBiaL — 0 OaiB.

Cucrema OLIIHIOBaHHS MPAKTUYHOTO 3aUTAHHS:

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

— «100pey, TMOBHE pO3B’S3yBaHHS 3aBJaHHS 3 HECYTTEBUMHU HeTouHocTsmu — 17,5 —15,0
OauiB;

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

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

6. BianmoBigHo 10 Tumuacoozo pecnamenmy npOGeOEHHs CeMecmpo8o2o KOHMPONIO 8
oucmanyiunomy pexcumi Ta Pilwenns 3acioanns xageopu 3acanvhoi ma HeopeauiuHoi Ximii TIpH
TUCTaHIIIHIN Gopmi HaBUaHHS BHOCSThCS HacTymHI 3MiHu 10 PCO:

- OIlIHKA 3a KPEIUTHUNM MOJYJIb MOKe€ OyTH BHCTaBJ€Ha Ha OCHOBI Pe3yJIbTaTiB MOTOYHOTO
CEMECTPOBOTO PEUTHHTY 3100yBaya (CTyneHTa) -"aBToMar";

- IepepaxyHoOK MOTOYHMX PEUTHHTOBHX 0aniB Rc B oIiHKy 3a kpemutHuit Mmoayiab R (100-0anbHa
IKaia) BUKOHYE €K3aMeHATOp, PEUTUHTOB1 Oanu Hajlae BUKJIaay, SKU MpalloBaB 3 CTyJIEHTaMH TPYIH
(y1abopaTopHi Ta MPAKTUYHI 3aHSTTS, MEpeBipKa MPOTOKOIIB, BUKOHAHHS JOMAIIIHIX 3aBJaHb, TOTOYHUN
KOHTPOJIb TOIIIO);

- PO3paxyHOK OIIIHKMA 3a KPEAWTHHA MOJIYJb 3JIIMCHIOETHCS 3a (POPMYJIO0 sSKa HaBEJCHA Y
NoJaTKy 10 Hakazy Ne 7/86:

R = 60 +40- (R( - RD)/(R.\Iax - RD)

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

- y pa3i He 3roau 3700yBaya 3 MiIpaXxOBaHOIO OLIHKOIO 1 Oa)XKaHHSIM OTpHUMATH BHILY, 3100yBady
HAA€ThCS MOKJIMBICTh CKJIAQJaTH CEMECTPOBHM KOHTPOJb Y BUTISAl JUCTAHIIHHOTO €K3aMeHY,
MIJICYMKOBA OI[iIHKA B TAKOMY BUMAJKY CKJIaa€ThCS:

R=R¢ + Rg (e Rg cyma 6aniB oTpumaHa Ha eK3aMeHi )

CemecTpoBUil KOHTPOJb y BUTJISII AUCTAHIIIHHOTO €K3aMEHY MPOBOJUTHCS 3a rpadikoM cecii, 3
BUKOPUCTaHHsAM mporpam nocryny (Tereepam ma Z00OM), TPH HAABHOCTI 3aJiIKOBOT KHIKKH
(IeMOoHCTpYy€eTbCS TUCTAHININHO) 3a Outeramu, M0 3aTBEpPkeHI Ha 3acimanHi kadeapu. I[louaTox
ex3amMeHy 3a poskiagom 9-00. Bukmamau 3aiiicHIOE MOCTIHHMI BiIGOKOHTPONb (3 BBIMKHEHHM
MikpooHOM) 3a poOoTOr/BiAMOBIAMI0 3m00yBava. TepMiH MIATOTOBKHM BiamoBimi - 60 XBUIMH.
BinnoBine opopMITIOEThCS MUCHMOBO (KOKEH apKyII IMiJNUCYEThCs) 1 HAJACHUIAETHCS €K3aMEHATOpy B
€JICKTPOHHOMY BUTJIAMI TPOTATOM 5 XBWIMH IIICIsA 3aKiHYCHHS TEPMIHY MiArOTOBKH. OIHOYACHO

"Maxcumanbna KiTbKicTh GaiiB, Ky MOYXe HAGPATH CTYIEHT IPOTATOM 8 THKHIB.
2 MakcHMaIbHa KiTbKiCTh GalliB, SIKY MOXKe HAGPATH CTYICHT MPOTSToM 14 TIKHIB.



JTUCTAHIIMHO €K3aMEH MPOBOAMTHCS HE OUThI HDK I 6 cryneHTiB. Ilicims mepeBipku BiamoBimi
€K3aMEHATOp MOKE 33JIaTH JIOAATKOBI 3aITUTAHHS 32 3MICTOM KypCY.

Pe3ynbrati KOHTPOJIBHOTO 3aXOJy OTOJIONIYIOTHCS 3700yBady OCOOMCTO 1 BigoOpakarOThCsS B
ocobuctoMy KabiHeri 31m00yBaya B EjeKTpoHHOMY KaMIlyci IC/IS 3allOBHEHHS €K3aMEHATOPOM
€JICKTPOHHOI B1JIOMOCTI.

PesynpTat ceMecTpoBOrO KOHTPOJIO BHUCTABIISAIOTHCS B JICHb €K3aMEHY 3a PO3KJIAJ0M cecii B
moxayii "Cecia" EnekTpoHHOro kammycy (€lIeKTpoHHa BigomicTh). [lamepoBa BiOMICTh CKIIQTA€ThHCS
MICJIsI BUXO/Y 3 KapaHTHHY.

3n100yBayeBi, SKAWA HE TMPOUIIOB ayTeHTH(]IKaIio, IepeayacHO NPUIUHUB YYacThb Yy
KOHTPOJILHOMY 3aX0/li a00 HEe B35IB y HBOMY Y4acTh 32 BCTAHOBJICHUM PO3KJIAJIOM, 3 OyIb-IKHX NPUYHH,
CTaBUTHCS B €ICKTPOHHIN BIZIOMOCTI BiAMiTKa "HE 3’ IBUBCS".

Ouyinku (ECTS ma mpaouuiiina) 0o exzamenayiitnoi i0oomocmi 6ucmagsiaiomsbcsa 32i0H0 3
maonuuero:

Ro=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
Rp <60 <60 HeszagosBiibsHO
rc <26 abo He BUKOHAHI 1HIII HE JOMMYIIECHU N
YMOBH

9. AopatKoBa iHpopmauia 3 gucumnaiHm (oCBiTHLOro KOMNOHEHTA)

YacTuHa maTepially BUHECEHA Ha caMoCTiiiHy po0oTy. CTpyKTypa KypCcy B OCHOBHOMY BIATIOBiAa€e
nigpy4auky [1] i HaBuambHOMY MOCIOHHKY [3], siKi ¥ PEeKOMEHIYIOTBCS AJIs CAaMOCTIHHOI POOOTH SIK
ocHOBHI. lle He BUKIIOYa€E MOXJIMBOCTI BUKOPHUCTAaHHS W IHIIMX HIAPYYHUKIB, AKUX ICHYE BEJHUKa
KIJIBKICTb.

Po6ouy nporpamy HaB4aJIbHOI AUCHUILIIHU (cHiIaldyc):
Cxu1aieHo BuKia1ayeM kadeapy 3arajibHOl Ta HEOPTraHIYHOT XIMIi:
ooy., kaHo. xim. Hayk, Koeanenko Ipuna Bonooumupiena

YxBaJjleHo Ha 3aciiaHHi Kapeapu 3aeanvroi ma neopeaniynoi ximii (mpotoxon Ne 8 in 30.06.2021p.)

IMoromxeno MeTonnyHOIO KOMiCi€r0 PaKyIbTETY XiMiKO-mexHoI02iuH020 hakyrsmemy (ipotokos Ne 10
Big 23.06.2021p.)



