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[Tporpama HaBYAIbHOT JUCITUTUTIHU
1. Onuc HaBYANBHOT JUCITUIUTIHY, 11 METa, MPEeIMET BUBYAHHSA Ta PE3yJIbTaTU
HaBYaHHS

XiMis IAPOKO BUKOPUCTOBYETHCS JJIsl BUPIIICHHS Cy4aCHUX TEXHOJIOTTUHHUX
3aBJaHb 1 € OJHHM 3 IHCTPYMEHTIB BHpIIICHHS MPHUKIAJIHUX 3a7ad. BmiHHSA
OTPUMYBATH TIEBHI KOHCTPYKIIMHI Marepiadu 3 Hamepea 3agaHuMu  (i3uko-
XIMIYHUMH ~ BJIACTHUBOCTSIMH €  OJHMM 3  KIIOUYOBUX Y  Cy4acHOMY
MaTepiaJio3HaBCTBI, 30KpeMa 1 B KOHCTPYIOBaHHI IITalbHUX amaparis.
[TigBumieHHss CTIAKOCTI Ta, 3a HEOOXITHOCTI, 3aXUCT TaKHX KOHCTPYKIIIHHHX
MarepialiB Bii [1i 30BHIIIHBOIO CEpPEJOBUILA B yMOBaX EKCIUTyaTallli TaKOX €
OJTHUM 3 3aBJaHb, PO3B’A3yBaHUM 3a JOMIOMOTOIO 3HaHb 3 XiMii. [HITMM acmiekTom
BUKOPUCTAHHS [IUX 3HAHb € CTBOPEHHS, OTPUMAHHS Ta BUKOPHCTAHHS MaTepialiB
JUIS €HEPTOINEPETBOPIOIYNX CUCTEM (MATMBHUX E€JIEMEHTIB, aKyMYJISITOPIB), IIO




IIMPOKO BHUKOPUCTOBYIOTBCA Y Cy4YacHiM TexHiul. Jlucuumniina copusie OuUTbIn
e(heKTUBHOMY BUBYEHHIO HACTYMHUX CHEIIaJbHUX JUCUHUIUIIH Ta 3aKiajaae 0a30Bi
3HAHHS 3 BEJICHHA Ta nepeadadeHHs pe3yabTaTiB (PI3UKO-XIMIYHUX NEPETBOPEHD Y
TEXHOJIOTIYHUX Tpoliecax.

IpeameT aucHUNUIiHM: XIMIYHI TTOHATTS Ta 3aKOHHU, 1110 3aCTOCOBYIOTHCS

JJIA pO3B,SI33HHSI THUIIOBUX iH)KeHepHI/IX 3agad.

MeTtoro AucHunIiHu € GOpMyBaHHS y CTYACHTIB 3JaTHOCTEM:

OMMCYBATH Ta MOSICHIOBATH XIMI4YHI MpoLiecH Ta (Pi3ndHI ABUIIA, K1 1X
CYNPOBOJIXKYIOTh, 13 3aCTOCYBAHHSM CPOPMOBAHUX (H13UKO-XIMIUHUX
ySIBJICHb;

aHaI3yBaTH 3arajbHl MEXaHi3MU Nepediry XiMiuHUX MPOLECIB 3 TOUKH 30py
Cy4YaCHUX YSIBJIEHb NPO Oy/I0BY PEUOBUHU;

BUKOPUCTOBYBATH TEPMOJAMHAMIYHI Ta KIHETUYH1 (AKTOPH, SIK1 CIIPUSAIOThH
IPOXOJKEHHS XIMIYHUX PEaKiliii Ta yTBOPEHHs NOTPIOHUX PEUOBHH,
IPOBOAUTH aHAIII3 Ta PO3YMITH MEXaH13M SIBUIIL, sIKI BUHUKAIOTh B
EJIEKTPOXIMIYHUX CHUCTEMAX.

3rilHO BUMOT' OCBITHBO1 MPOTpaMU CTYACHTH MICJS 3aCBOEHHS HAaBYAJIBHO1

,ZII/ICIII/IHJ'IiHI/I MaroTb IPOACMOHCTPYBATH TaKl PE3yJabTaT HABYAHHA !

daxoBi komretreHTHOCTI (DK)

OK 01 3MaTHICTh aHaNI3y MaTepiaiiB, KOHCTPYKIIM Ta MpoIeciB Ha

OCHOBI 3aKOHIB, TEOPil Ta METO/IIB MaTEMAaTHKHU, TPUPOTHUINX
HayK 1 MPUKIATHOT MEXaHIKH

ITporpamsi pe3ynbpTaTi HaBuaHHs (ITPH)

ITPH 09 3HaTH Ta PO3YMITH CYMDKHI Taiy3i (MeXaHiKy piAWH 1 rasis,

TEIJIOTEXHIKY, CJIEKTPOTEXHIKY, €JICKTPOHIKY) 1 BMITH
BUSIBJISITA MUDKJIUCIUIUTIHAPHI 3B’ S3KW MPUKIAAHOT MEXaHIKH
Ha piBHI, HEOOXiTHOMY JJiI BHUKOHAHHS IHIIUX BHUMOT
OCBITHBOI ITPOTPAMHU

[Ticns  3acBOEHHS ~ HaBUajdbHOI  JUCHUIUTIHM ~ CTYIGHTH  MAalOTh

MIPOJIEMOHCTPYBATH TaKi MPEIMETHI PE3yIbTaTH HABYAHHS:
3HAHHA:

MOJIOKEHb CyYaCHUX TeOpiil Oy0BU aTOMIB Ta XIMIYHOTO 3B’ S3KY;
OCHOBHUX TOHATH Ta 3aKOHIB XIMIYHOT TEPMOJIMHAMIKH 1 KIHETHKH; METOJIiB
aHai3y BIUIMBY IMapaMeTPiB CUCTEMHU Ha CTaH XIMIYHO1 piBHOBArH;
BJIACTHBOCTEH PO3YMHIB HEEIEKTPOIIITIB Ta €IIEKTPOIIITIB;
3aKOHOMIPHOCTEH MPOXOHKEHHSI OKUCHO-BITHOBHUX IMPOIIECIB Ta PeaKIliii;
0COOMBOCTEH 3aCTOCYBAaHHS XIMIUHUX JIPKEPEN €IEKTPOCHEPrii,
3aCTOCYBaHHS €JIEKTPOII3Y, METOIIB OOPOTHOM 3 XIMIYHOO Ta
€JIEKTPOXIMIYHOIO KOPO31€10;

YMiHHSA:

aHaJI3yBaTH 3aJIEKHOCTI XIMIYHUX BJIACTUBOCTEW PEUOBHUH Bijl TUIY 3B’ S3KY
Ta OyJI0BU MOJIEKYJI;




— PpO3paxoBYBaTH OCHOBHI TEPMOJMHAMIYHI Ta KIHETHUYHI TapaMeTpH
XIMIYHHUX MPOLIECIB, BUKOPUCTOBYBATH X JJIsl COPSIMYBAHHS OCTaHHIX y
MOTPIOHOMY HAIpPSMKY;

— OLIHIOBaTH MOKJIMBICTb MEPEOITy peakiiidi MiXK eJIeKTPOoIiTaM1, BU3HAYATH
ONTUMAJIbHI cr1OcoOU MocnadaeHHs: a00 MOCUIIEHHS T1IPOJI3Y;

— BHU3HAYyaTU HAIPSIMOK OKMCHO-BIAHOBHOTO MPOIIECY, CKIIAJaTH CXEMHU
rajbBaHIYHUX €JIEMEHTIB, 00UMCITIOBATH eIeKTpoaH1 noTeHuianu ta EPC;

— BHU3HAYyaTH NOCIIJOBHICTb 3/11IHCHEHHSI €JIEKTPOXIMIYHUX IPOLIECIB HA
eJIEKTPOAax IiJl yac eNeKTPOIi3y, pO3paxoByBaTH KUIBKICTh OJIEPKAHOT
PEUYOBUHH MICIS €IEKTPOIIZY;

— 3aCTOCOBYBATH METOJM 3aXHCTYy METaJiB BiJl KOPO3ii.

AOCBIa:

— PpO3B’s3yBaHHS TUIOBUX 3aBJlaHb, 10 BIAHOCATHCA 10 MPEIMETY HaABUAJIbHO1
JUCIUATLIIHY;

— po6oTHu B XIMIYHIHM 1a00paTopii, MPOBEIEHHS] OCHOBHUX XIMIYHUX PEAKI[IN B
1ab0paTOpHUX YMOBAX, CKJIa/IaHHs 3BITY PO BUKOHAHHS JIA0OPAaTOPHUX
pOOIT.

2. [IpepekBI3UTH Ta MOCTPEKBI3UTH AUCLMILIIHUA (MICLIE B CTPYKTYPHO-JIOTTYHIN
CXeM1 HaBYaHHS 32 BIAMOBIIHOIO OCBITHROIO IMPOTPAMOIO)

Marepian KpeauTHOro MoOayJs Oa3yerhcss Ha aucruiutiHax "Ximia", "di3uka",
"MaremaTtuka" 3a TporpamMor0 cepenHpoi mkoau. KommeteHii, oTpumaHi
CTYJIEHTaMH B MPOIIECi BUBUEHHS 1ILOT'0 KPEAUTHOT'O MOJYJIS, 3aCTOCOBYIOTHCS IS
OTMaHyBaHHS HACTYITHOI JUCIHUIUIIHA IUKIY NpodeciiHoi MiATOTOBKH IIIOCTOTO
CEMECTPY: «OCHOBH MaTEMaTHUYHOI'O MOJICIIIOBaHHS (DI3UYHO PI3HOPITHUX CHCTEM »

(I1024).
3. 3MiCT HaBYAJILHOI JUCIMILTIHU

Posnin 1. OCHOBHI 3AKOHOMIPHOCTI TTEPEBIT'Y XIMIUHUX
TTPOLIECIB.

Tema 1.1. AromHO-MomnekymsipHe BUeHHs. CTEXIOMETPUYHI 3aKOHHU XiMii.

XiMig SIK HayKa Ipo PEYOBHHM Ta iX mepeTBopeHHs. [[oHATTS mpo XiMidHUN
enemenT. [3otomu. IIpocti i ckmamni peuoBuHu. ABuine amorpomii. [ToHATTS Mpo
nanpTOHIAM Ta Oepromimu. Macu (abcomtoTHI Ta BiTHOCHI) aTOMIB 1 MOJIEKYJ,
onuHUIll BUMIpY. Monb pedoBuHU. MossipHa Ta BIZHOCHAa MOJEKYJSIpHA Maca
PEYOBUHHU.

3aKoH 30€peKEeHHsSI Macu PEYOBUH. 3aKOH CTAJOCTI CKIaAy. 3aKOH KpaTHUX
CHiBBIAHOIIEHb. [I0SICHEHHSI OCHOBHUX 3aKOHIB aTOMHO-MOJICKYJISIPHOI Teopii 3
MO3UIIII BUEHHS MPO aTOMU 1 MOJIEKYJIH.



["azononi0HUI cTaH peyoBUH. 3aKOHU 1ealbHUX ra3iB. 3akoH MeHieneeBa-
Knaneiipona. 3akoH ABoraapo. 3Ha4eHHs 3aKOHY ABOraJpo Ta HACIIJIKIB 3 IbOTO
3akoHy. MounsgpHuii 00’eM razy. IIoHATTS mpo BIAHOCHY T'yCTMHY Ta3y. Meroau
3HAXOJIP)KEHHS MOJIEKYJISIPHOI MacH pPEYOBHUH, IO 3HAXOMAATHCS Yy Ta3omnoi0HOMY
CTaHI.

Tema 1.2. Knacu HeopraHiuHUX CHOJYK.

Knacudikanis Heopraniunux crnoayk. [Ipocti Ta cknaani peyoBuHu. Metanu
ta HemeTanu. OKCHUIU: KUCJIOTHI, OCHOBHI Ta aM(OTEpHI; CIOCOOU OJep KaHHS
OKCHUJIB, iX XiMI4yHi BiactuBocTi. ['impatu okcuniB. OcHOBHI Ta amQoOTepHi
riipokcuau: 100yBaHHS Ta XiMIYHI BJIACTUBOCTI. KuCIOTH: OKCHUTEHOBMICHI Ta
OC30KCUTEHOBI; crmocoOu ojepxkaHHs, BiaactuBocti. Comi, ojepkaHHS Ta
BJIACTHBOCT1 CEpeHIX, KUCIUX 1 OCHOBHMX coiieid. Peakuii mojaBiiHOro oOMIHYy.
KomrmuiekcHi cronyku, 100yBaHHS Ta BJIACTHUBOCTI. [ €HETHYHHI 3B'SI30K MIXK
OKCHUJaMH, OCHOBaMHU, KHCIIOTaMH 1 COJISIMU.

Tewma 1.3. EHepreTuka XiMi9YHUX peaKIlii.

BHyTpilHs eHeprisi Ta eHTaNbIis, €K30- Ta eHAoTepMiuHl peakuii. [lepimii
3aKOH TepMoAuHaMiKu. TeroBi edeKTH 3a yMOB CTajJOCTi THUCKY Ta CTajoCTi
00’eMy, iX 3B’A30K 3 CHTAJBIIIEI0 Ta BHYTPIIIHBOIO CHEPTi€l0 CHCTEMHU.
TepmoximiuHi piBHSHHS. 3aKOHU TepMoXiMii. 3akoH ['ecca Ta HOro BUKOPUCTAHHS
B TEPMOXIMIYHUX po3paxyHkax. CTaHIapTHUN TEIUJIOBUM e€QeKT YTBOPEHHS
xiM14HO1 crionyku. CTaHAapTHA €HTANBIIIS 3TOPSHHS PEYOBHH.

[TonsitTs po entpormito. EHTpomis Sk Mipa HEBHOPSIKOBAHOCTI CHCTEMHU.
CragmaptHi eHTpomii. BrmmB eTpomiifHOro Ta eHTanbmiiiHOTO (akTOpiB Ha
HANPSIMJICHICTH TpolieciB. 3MiHa 1300apHO-130T€PMIYHOTO MOTEHIIany (BUIBHOT
eneprii ['i60ca) sk KpUTEepi caMOIOBUTIBHOCTI MPOTIKaHHS MpoIieciB. Po3paxyHku
3MiHM BUTbHOi eHeprii ['160ca. 3anexHicTe BuUIbHOI eHeprii [160ca Bix
Temnepatrypu. BinbHa eneprisa ['enpmromsiia.

Tema 1.4. XiMiuHa KiHETHKA.

I'omorenHi i rereporenni cuctemu. [IIBUIKICTh peakiliii B TOMOTEHHUX Ta B
TeTePOTeHHNX cucTemMax. DaKTopH, 10 BIUIMBAIOTH HA MIBUJKICTh peakiii. 3aKoH
nirounx Mac. KoncranTa mBHAKOCTI peakirii, ii ¢iznunwmii 3micT. [IpocTi Ta ckinagHi
peaxiii. [ToHATTS PO MONEKYISIPHICTH Ta MOPSIIOK peakirii. [Ipukianym MmexaHi3MiB
XIMIYHHX peakitiid. JIaHIroroBi peakiii.

Brmnue Temmepatypm Ha mBuakicte peakiii. [lpaBumo Bant-T'odda.
AxTtuBHI Monekynu. Enepris aktuBanii. PiBHsHHS Appeniyca. [loHstrs mpo
KaTani3. [HrioiTopu.

Tema 1.5. XimiyHa piBHOBara.



HeoGopotHi Ta 000pOTHI peakilii, XxiMmiyHa piBHOBara. KoHcraHnTa piBHOBaru
TOMOT'€HHUX Ta I'€T€POreHHUX peakuiid. 3B 30K 3MIHM BUIbHOI eHeprii ['106ca Ta
KOHCTaHTHU piBHOBaru. 3MimeHHs piBHoBaru. [Ipunnun Jle Hlatense. IloscHenns
3MIIIEHHA XIMIYHOI pIBHOBarM 3 TOYKM 30pYy XIMIYHOI KIHETUKM Ta
TEPMOJAMHAMIKH.

Poznin 2. BYJIOBA PEHOBUHMN.
Tema 2.1. BynoBa aToMiB XIMIYHUX €JI€MEHTIB.

ExcnepumenTanbHi JaHi, 10 CBiI4aTh MPO CKIAAHICTL OyJOBH aToMmy.
Enexrpon, fioro 3apsa ta Maca. Teopis Pezepdopna. Teopiss OyaoBu aToMy BOJHIO
3a H. bopom. XBHUJIbOBI BIIACTUBOCTI €JeKTpoHa. KopmycKyiaspHO-XBUIbOBUM
nyanizMm. PiBHsiHHA ne bpoitnsa. XBunboBa ¢GyHKIiA. [IOHATTS Npo eNeKTpOHHY
I'YCTUHY (€TIEKTPOHHY XMapy).

KBaHTOBi umcna. IX MoxiuBi 3HaueHHs. EHepreTwuHi piBHI Ta HifpiBHI.
Enextponna opOitans. Popma enekTpoHHUX opOitamedt s s-, p- Ta d-
EJIEKTPOHIB.

[Mpunun nHavimenmoi eneprii. [lpunnun Ilayni. TlpaBuna KieukoBcrkoro.
[IpaBuno I'yana. EnextponHl GopMynu Ta eJEKTPOHHI CXEMH aTOMIB XIMIYHHX
€JIEMEHTIB.

Tewma 2.2. Tlepioguunuii 3aKk0H. 3aKOHOMIPHOCTI 3MIHU XIMIYHHX
BJIACTUBOCTEH €JICMEHTIB Ta iX CIIONYK.

[TouaTkoBe popmymroBanHs mepiogudHoro 3akony (3a 1. I. MenneneeBum).
[lepionuuna cucreMa sK BiIOOpakeHHs TmepiogudHoro 3akoHy. CTpyKTypa
NEepIOMYHOI CUCTEMHU: TEepioau, TpynH, marpynu. HoMmep rpymu i BaJeHTHICTH
ejeMeHTa. 3MiHa BIACTHBOCTEH €JIEMEHTIB y Mepiofl, B rpymi. Miciie enemeHTa y
NEPIOJUYHIN CUCTEMI — HOro HalBaXIHBIIIA XapaKTepUCTUKA. 3akoH Mo3mi.
CygacHe ¢GopMysTtOBaHHs IepioguaHOro 3akony. Ilepiognyuna cuctema i ii 3B’ 130K
3 Oy/10BOIO atoma. 3arlOBHEHHSI €JIEKTPOHAMH MIIPIBHIB y KOKHOMY Tepioil. s-, P-,
d-, f-enementn. Yucno enemeHTiB y mepioni. EleMEeHTH TOJIOBHHX 1 MOOIYHHMX
miarpyn. ,,IIpockok™ enexkrtpona y d-emeMeHTiB. f-ememMeHTH, OCOOTMBOCTI iX
€JICKTPOHHOT OYIOBH 1 IMOJIOKECHHS B MEPIOIUYHIA CHCTEMI.

Enepris ioHi3a11ii, eHeprisi CHOPITHEHOCT] 10 €IEKTPOHA, 1X 3aJIeKHICTh Bif
3apsay sapa, pajgiyca i eJIeKTpOHHOT Oy/TI0BH aToMa. 3aKOHOMIPHICTh 3MiHHM €HEPTii
ioHI3amii Ta eHeprii CIOPIMHEHOCTI J0 €JIeKTpOHA Yy EJIIEMEHTIB B mepiojgax i
rpymnax. EnextpoHeraTuBHICTb. 3HaYeHHsI  E€JNEKTPOHEraTHUBHOCTI  JJIA
XapaKTePUCTUKH XIMIYHUX BIACTUBOCTEH enemMeHTiB. [lepioguyni Ta HEMEepiogudH1
BJIACTUBOCT1 €JEMEHTIB. 3B’S30K MDK IOJIOKEHHSIM €JIeMEHTa y NeploANYHIN
CUCTEMI Ta MOro eJIeKTPOHHOI0 0y10BOI0. HoMep rpynu Ta BaJIeHTHICTh €JI€MEHTA.

Tema 2.3. XimiyHuii 38" s130K. BnactuBocTi Monekyn. MixkmolekysipHa
B3a€EMOJIS.



BaneHTHI e1eKTpOHHU 1 BaJ€HTHICTh €JIEMEHTIB B OCHOBHOMY 1 30y/KEHOMY
ctanax. Teopis cniHoBOi BasleHTHOCTI. [Ipupoaa ximiuHoro 3B’s3ky. KoBasieHTHHI
3B’SI30K, IOr0 XapaKTepUCTUKU: JOBXHHA 1 eHeprid. OCHOBHI MMOJIOKEHHS METOAY
BaJleHTHUX 3B’s13kiB (MB3). HacuueHicTh 1 HapsSIMIIEHICTh KOBJIEHTHOTO 3B’ SI3KY.
MexaHi3MU yTBOPEHHsSI KOBAJEHTHOTO 3B’A3Ky. BaleHTHI KyTH B KOBaJE€HTHUX
Mouekynax. ['iOpuaun3zanis aToMHUX opOiTasield, TUIK ridpuaun3alii. 6- 1 T-3BSI30K.
JlemokanizoBaHuil T-3B’S30K.

JloHopHO-akuenTopHa B3aeMoxis. llonspHuil 1 HEMOJSPHUI KOBAJIEHTHUM
3B’s130K. CTyneHi okucHeHHs. EdexTuBHI 3apsau atomiB. loHHUMIT 3B’A30K, HOTrO
BJIACTHBOCT1: HEHACUYEHICTh 1 HEHANPaBJIEHICTh. MeTaniuHuii 3B’ A30K.

[TonsapHi 1 HENoONAPHI MOJEKYIH. JIUMOJBHUI MOMEHT. 3JaTHICTh MOJEKY
no mossipusaniii.  MibKMOJIEKyJIsIpHA B3a€MOJisl: Opl€HTallliiHA, 1HIYKIIiHA,
aucnepciiiHa  B3aemoJlis  MoJieKyd. BojHeBuidl 3B’A30K, HOro 0COOJMBOCTI.
MiKMOJIEKYISIpHUHN Ta BHYTPIIIHHOMOJIEKYJISIPHUM BOJHEBHH 3B’ 130K, MOTO BIUIMB
Ha (13UYHI BIACTUBOCTI PEYOBHH.

Pozain 3. PO3UYMHN.
Tema 3.1. 3aranbHi BIaCTUBOCTI PO3UMHIB.

Hucnepcui cuctemMu. MousekyasipHi po3uyuMHU. PO3YMHHUK Ta pO3YMHEHA
peyoBuHa. CriocoOM BUpPaKEHHA KOHIEHTpalii po3uuHiB. [lpomecu, 110
BiIOYBAIOTLCSA TPH PO3YMHEHHI Ta30MOAIOHUX, PIAKUX Ta TBEPAMX PEUOBUH B
pinuHax. ConpBatanig. Teruiora (eHTalbIis) po3duMHEHHS. BriuB mnpupogu
PEYOBHMH, TUCKY Ta TEMIIEPATypH Ha PO3YMHHICTH T'a3iB, PIIUH Ta TBEPAUX PEUYOBUH
y pimunax. 3akon D'enpi. 3akonm Paynsa. IX BusHaueHHs, mMaTeMaTH4HMil Ta
rpadiunmii Bupa3. Ocmoc. OcmoTnunuii Tuck. 3akoH Baut-I'odhda. Buznauenns
MOJIEKYJISIPHUX Mac pPO3YMHEHUX pedoBUH. 3aKoH CeueHoBa.

Tewma 3.2. Po3unHM €NEKTPOITITIB.

BinxunenHss po3dMHIB ENEKTPONITIB BiAg 3akoHiB Payns. [3oToHIuHMIA
koedimient. CTymiHp AucoIliamii Ta i BU3HAYCHHs 4Yepe3 3HAYCHHS 130TOHIYHOTO
koedimienta. Teopis Appeniyca. Ponb po3umHHWKa mpu Aucomiamii pedyoBUHHU.
CunpHi Ta cmabki enextponitu. KoHcranta nucoriarii ciaOKuX eIeKTPOIIITIB.
3akoH po3BeneHHs OcTBanbaa. CTyniHYacTa JTUCOIAIis.

Knacudikaris enekTpomiTiB 3a XapakTepoM I10HIB, MO yYTBOPIOIOTHCS TMPHU
JaUcoIamii: KHCIOTH, OCHOBH, amddomith, comi. JIoOyToK pO3YMHHOCTI
MaJOpPO3YMHHUX pedoBHH. Peakilii i0oHHOr0 OOMiHY B PO3YMHAX EJIEKTPOIITIB Ta
YMOBH iX Mepediry B MpsiIMOMY HaIpPSIMKY.

Tema 3.3. Jucomiatiisa Boau. BogueBuit mokaszHuk. ['1aposii3 comen.



ENeKTpoIiTHYHA JMCOLiaIis MoJeKyl Boad. MWOHHMH 10GYTOK BOMHL.
Bonuesuit nokaznuk pH. KucinotHo-ocHoBHi1 iHaukaTopu. ['igpomniz coneit. PizHi
BUIAJKK Tiponizy coneil. MOHHI Ta MONEKYISApHI PiBHAHHSA PeakIiil rizpoiisy.
BusnauenHs peaxiiii cepeoBHIIa PO3UUHIB COJIEH.

Poznin 4. OKNCHO-BIJIHOBHI ITPOLIECH.
Tema 4.1. OKUCHO-BITHOBHI peakiiii.

[Ipouecu oxuciaeHHss Ta BigHOBIAEHHS. OKHUCHUKM Ta BIAHOBHUKHU.
[locnioBHICTh CKIIaJJaHHS OKHUCIIOBAJIBHO-BIIHOBHUX pPEakiid, iX Kiacudikarlis.
VYpiBHIOBaHHS OKHUCHO-BIJTHOBHUX pEAKIId METOJAOM €JIEKTPOHHOro OayiaHcy
(meton Hekpacona). BruiiB cepenoBuiia Ha nepedir OKUCHO-BIAHOBHUX PEaKIIiil.

Tema 4.2. 'aapBaHIYHI €JIEMEHTH.

Enextponnuii morteHiian, HWOTro YTBOPEHHS, BUMIPIOBAHHS EJIEKTPOIHUX
noteHIianiB. CTaHgapTHI €JIEKTPOAHI TOTeHIlanu. TaOnuis OKHUCHO-BITHOBHHMX
noTeHIianiB. HampsiMok TmiepeOiry OKHCHO-BIIHOBHUX peakiiil. 3aJIeXHICTh
EJIEKTPOJHUX MOTEHINANIIB Bl TEMIEpAaTypHu Ta KoHIeHTpaiii. Popmyna HepHcra.
Psn manpyr metaniB. Tumu enekTpo/IiB.

lanpBaHIYHMIM e€TEMEHT, WOro eJjeKkTpoxiMiuHa cxema. Ilpormecu, 1m0
BiIOYyBalOThCA HA  €JIEKTpPoJax Mpu poOOTI rajbBaHIYHOTO  €JIEMEHTA.
Enexrpopyniiina cuina raibBaHiuHOro enemenTa. [lonsipusaliis enekTpois.

Tewma 4.3. Enextpoximisa. EnexkTpois.

[ToHATTS PO eNeKTposii3. YMOBH, HEOOXITHI U1 TPOBEACHHS €JICKTPOIII3y.
AHOJTHE OKWCHCHHS Ta KAaTOJHE BiTHOBIICHHs. EJIEKTpOI3 3 HEPO3UMHHUM Ta
PO3YMHHUM aHOJaMHU. 3aKOHHM eJeKTpoii3y. [lochimoBHICTH po3psAy 10HIB Ha
Katoai Ta aHomi. 3akoHm @apanes. Buxinm 3a ctpymoM. BukopucTaHHS
EJIEKTPOITI3y (OTpUMaHHS Ta OYUIICHHS METAIB, 3aXUCHI TTIOKPUTTS).

Tema 4.4. Kopo3ig meTaniB Ta CruiaBiB. 3aXHUCT BiJl KOPO3ii.

Kopozis meraniB. Krnacudikaris KOpo3iHHHUX MPOIECIB 32 MEXaHI3MOM
Koposii. XimiuHa 1 enmekTpoxiMmiuHa Kopo3sis. [lpwumHM, MO CHOpHUSIOTH KOPO3ii.
EnexTponni mporecu y KOpO3iHMX TalbBaHIYHUX €JIEMEHTIB. MeEToau 3aXucTy
METaJiB BiJl KOpO3ii: JIETYBaHHS METaJiB, 3aXWCHI TOKPHUTTS (HEMeTasidHi,
METali4H1); eJEKTPOXIMIUYHI METOMM 3aXUCTy (IPOTEKTOPHUH, 30BHINIHHOTO
MOTEHIlIally); 3MiHa AarpecUBHOCTI KOPO3IMHOIO  cepeoBUIa  (BBEICHHS
1HT101TOP1B, 3MEHIIIEHHSI KOHIIEHTPAI[1i arPECUBHUX KOMIIOHEHTIB).

4. HapuasibH1 MaTepiajau Ta pecypcu



HaBuanpHi MaTepianu, 3a3HayeHl HUXK4Ye, JOCTYyNHI Yy Oibmioreni
yHiBepcuTeTy. OOO0B’SI3KOBOIO 10 BUBUEHHS € 0a30Ba JiTepaTypa, 1HIIl MaTepiaan
— (akynbpraTuBHi. Po3ninu Ta Temu, 3 SKUMU CTYJEHT Ma€ O3HAHOMUTHUCH
CaMOCTIIHO, BHKJaJad 3a3Hayae Ha JEKUIMHUX Ta MPAKTUYHHUX 3aHATTAX.
[IpesenTarrii nekiid Ta 3BITH J0 BUKOHAHHS JaOOpPATOPHUX POOIT PO3MIIIEHO Y
BIZIMOBITHOMY TUCTaHIliitHOMY Kypci [11].
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HaBuajasHUN KOHTEHT

5. MeTonuka onanyBaHHS HaBYaJIbHO1 JUCIUILTIHUA (OCBITHROTO KOMIIOHEHTA)

JIek1iiia1 3aHATTS
BuunutyBaHHs JIeKuiii 3 JIUCHUIUTIHM  TPOBOJUTHCS  MapajeabHO 3

BUKOHAHHSM CTYAEHTaMH JIabOpaTOpHUX POOIT Ta PO3IJIAIOM HUMH MHUTaHb, IO
BUHOCSITBCSL HA CaMOCTIMHY po0oTy. Ilpu unTanH1 ekl 3acTOCOBYIOThCS 3aCO0U
11 BimeokoHdepeniii (Google Meet, Zoom ToI110) Ta UTFOCTPAaTUBHUN MaTepiall y
BUIJISIII TIPE3eHTAlllid, ki po3mimieni Ha tuatdopmi Moodle[11]. TTicast koxHOT
JeKIii peKOMEHAYEThCS O3HAWOMHUTHCH 3 MarepiajamMH, PEKOMEHIOBAHUMH JIJIsI
CaMOCTIHHOTO BUBYECHHS, a Tepej] HACTYIHOI JIEKIi€l0 — MOBTOPUTH MaTepian
IONEPEIHBO].

Ne

Onuc 3aHATTS

1

Tema 1.1. Tlonarrs nmpo XiMmiuHuii enemeHT. [IpocTi 1 cKilagHI peYOBUHHU.
AOGCOIIOTHI Ta BIIHOCHI MacHu aToMiB 1 MojeKysl. Monb pedoBuHHu. MosspHa
Ta BIJHOCHA MOJIEKYJISIpHA Maca PEYOBHUHH.

3aKoH 30€peKeHHS Macu PEYOBUH. 3aKOH CTaJIOCTI CKIany. 3aKoH
ABorajpo Ta Horo Hacaiaku. Monspauii 06’em ra3y. [ToHATTS Tpo BiTHOCHY
IYCTUHY razy. MeToau 3HaXOJDKEHHS MOJIEKYJISIPHOI MacHu PpEe4dOBHH, IO
3HAXOJSATHCS y Ta30M0II0HOMY CTaHI.

Tema 1.2. Knacudikarmis HeopraHiuHuX croiyk. IIpocti Ta ckiamaHi
peyoBuHHM. MeTtanmu Ta Hemeraiad. OKCHAM, OCHOBHI Ta aMmdQoOTepHi
TIIPOKCUIN, KHUCIOTH, COJi: CHOCOOM OJIep)KaHHs, XIMIUHI1 BJIACTHBOCTI.
Peakmii mopgiitHoro oOMiny. KoMriekcHi crmoiykw, Jg00yBaHHS —Ta
BJIACTUBOCTI. | €HETUYHUN 3B'I30K MIXK OKCHIAMH, OCHOBAaMH, KHUCJIOTaMH 1
COJISIMH.

Tema 1.3. BHyTpimHS €HEpris Ta eHTaNbIIisA, €K30- Ta €HJAOTEPMIYHI peaKiii.
[lepmmii 3akoH TepMoarHAMIKU. TeroBi eheKTH 3a YMOB CTaJOCT1 THCKY Ta
CTaNOCTI 00’€My, iX 3B’S30K 3 CHTAJIBIIIEI0 Ta BHYTPIIIHHOIO EHEPTIEI0
cuctemu. TepMmoximMiuHi piBHSIHHS. 3aKOHH TepMoxiMii. 3akoH ['ecca Ta ioro
BUKOPUCTAaHHS B TEPMOXIMIYHUX po3paxyHkax. CrTaHgapTHHA TEMJIOBUI
edeKkT yTBOpEeHHs XiIMIYHOiI cronykd. CTaHAapTHA EHTANBIIS 3TOPSHHS
PEYOBHH.

[TIpomosxennss temu 1.3. Tlomsarrs mnpo enrtpomito. EnTpomis sk Mipa
HEBIOPSIKOBaHOCTI cuctemu. CTaHmapTHI eHTporii. Brume erponiiiHoro Ta
EHTAIBINIHOTO (haKTOPIiB HA HAMPSMIIEHICTH MporeciB. 3MiHa 1300apHO-
130TepMiuHOTO TOTeHmiany (BUTbHOT eHeprii [1060ca) sk  kpurepiit
CaMOJIOBIJILHOCTI MPOTIKaHHA TpoiieciB. Po3paxyHKu 3Mi1HU BUIBHOT €HEprii
['166ca. 3anexHicTh BUIbHOT eHeprii ['100ca Bix TeMnepaTypu.

Tema 1.4. IlIBuakicTh peakiiiii B TOMOT€HHUX Ta B I€TEPOTCHHUX CHCTEMax.
3akon girounx Mac. Ilpocti Ta ckmapni  peakuii. Ilonstrs mpo
MOJIEKYJISIDHICTh Ta NOpsiAoK peakiii. [lpukianu MexaHi3MiB XIMIYHUX




peakuiil. B Temneparypu Ha BHIAKICTh peakiii. [Ipasuno Bant-T'odda.
Eneprig aktuBauii. PiBHssHHS Appeniyca. [IoHATTs npo Kartaiis.

Tema 1.5. Cran ximiyHO1 piBHOBaru. KoHcTaHTa piBHOBaru roMOreHHUX Ta
reTEepOreHHUX peakxiliil. 3B’ 430K 3MIHU BUIbHOI eHeprii ['100ca Ta KOHCTaHTH
piBHoBaru. 3MmiuieHHs piBHoBard. I[lpunmun Jle [Harenwse. [losicHeHHs
3MIIIEHHA XIMIYHOi pIBHOBaru 3 TOYKM 30py XIMIYHOi KIHETHKH Ta
TEPMOJAMHAMIKH.

Tema 2.1. Teopis Pesepdopna. Teopis OynoBu aTtomy BOAHIO 3a bopowm.
XBWIBOBI BIACTUBOCTI €JIeKTpoHA. KopmyCKyIsIpHO-XBWIHOBUN Ayalli3M.
PiBusinust ne bpoitnga. XBunboBa QyHkuig. [IoHATTS npo eleKTPOHHY
ryctuny KBanToBi umcna. EHepretwuni piBHI Ta miapiBHi. EnexkrpoHHa
opOitanb. Ilpunuun naiimenmoi eneprii. Ilpunnun Ilayni. IlpaBuna
KneukoBcbkoro. IlpaBuno I'ynpa. EnexktponHi (opmyium Ta eleKTpOHHI
CXEMH aTOMIB XIMIYHUX €JIEMEHTIB.

Tema 2.2. CTpykTypa NEpiOAUYHOI CUCTEMH: NEPIOJd, TPyNH, MIATPYIH.
Homep rpynu 1 BaJIeHTHICTH eleMeHTa. 3MiHa BJIACTHBOCTEH €JIEMEHTIB y
nepioai, B rpymi. 3akoH Mo3zni. CydacHe (GOpMyNIOBaHHS NEPIOJUYHOTO
3akoHy. Ilepionnyna cucrema 1 ii 3B’s130k 3 OynoBoro atoMa. EmnemeHTH
TOJIOBHUX 1 MOOTYHUX MIArpy1. ,,IIpoCcKOK” enekTpoHa y d-ejeMeHTiB.

[Iponopxennss temu 2.2. Enepris ioHi3aiii, eHeprisi CHOPIIHEHOCTI 0
€JIEKTPOHA, CJICKTPOHETaTHUBHICTh, 3aKOHOMIPHICTh iX 3MIHM B Iepiojax i
rpymax. 3B’ 30K MIX MOJIOKEHHSM €JIEMEHTa Y TIepiOIUYHIN CUCTeMI Ta OTO
€JIEKTPOHHOIO OYI0BOIO.

10

Tema 3.2. Enextponitu, iXx kimacudikamig. Crymine aumcomiamii Ta i
BU3HaueHHs Teopis AppeHniyca. Ponp po3umHHHMKA Tpu  AHMCOINIAIl]
pedoBuHu. CwiibHI Ta cnabki enekTpositd. KoHcTaHTa nucormiaii ciiabKux
enexkTpoiTiB. 3akoH po3BeneHHs OctBanpaa. CrymiHYacTa JHCOINAIliS.
Peaxi1ii ioHHOr0 0OMiHY B pO3UMHAX €JICKTPOJIITIB.

11

Tema 3.3. EnextpomiTudHa aUCOIIAIlS MOJICKYJ BOJIH. Nonuuit T00YTOK
Boau. BomueBuit mokasumk pH. I'impomni3 comneii. Pi3Hi BUMAmku Tigposizy
coneif. MloHHi Ta MONEKy/IsApHi PiBHAHHA peakiiil Tinpomizy. BusHaueHHs
peakIlii cepeoBHUIa PO3UMHIB COJICH.

12

HanucanHsa MoaynbHOT KOHTPOIBHOT pOOOTH.

13

Tema 4.1. Cryminp okucHeHHs. IIpoliecM OKHMCHEHHS Ta BiJIHOBJICHHS.
OKHCHHUKM Ta BIJHOBHUKH. [lOCIIIZOBHICTH CKJIAaJaHHS OKHCHO-BIIHOBHHX
peaxiii, ix kinacudikaris.

14

[IpomoBxennss Temu 4.1. VYpiBHIOBaHHS OKHCHO-BIIHOBHHX PEAKI[IN
METOAOM eJleKTpoHHoro OanaHcy (meton Hekpacopa). Brnue cepenouiia
Ha TIepe0ir OKMCHO-BITHOBHUX PEAKIIii.

15

Tema 4.2. EnexktpomHwii TMOTEHIIAT, WOTO YTBOPEHHS, BUMIPIOBaHHS
eJIEKTPOJHMX MoTeHIiamiB. CTaHIapTHI €NEKTPOAHI MOTeHIanu. Tadmuist
OKHCHO-BIIHOBHUX MOTeHI1aniB. HampsiMok mnepebdiry OKHCHO-BIAHOBHUX
peakiii. 3aleXHICThb €JEeKTPOJHUX MOTEHIIaNIB BiJ TeMmepaTypu Ta
koHueHTpailii. @opmyna Hepucra. Psin nanpyr mertanis. Tunu enextponis.




16

[IponoBxennss temu 4.2. Kiacudikamiss enexTpoAiB Ta TajlbBaHIYHUX
eneMeHTIB. ['anpBaHIYHUN €eMEHT, Horo enekTpoximiyHa cxema. Ilpornecn,
0 BIAOYBAIOTBCA Ha €JIEKTPOJax MpH poOOTI rajabBaHIYHOTO E€JIEMEHTA.
EnexTpopymiiiiHa cuja rajibBaHIYHOTO €J1€MEHTA.

17 | Tema 4.3. IloHATTA NpoO €NEKTPOJi3. YMOBH, HEOOXITHI AJiA MPOBEACHHS
€JIeKTpoJIi3y. AHOJIHE OKMCHEHHs Ta KaToJHE BiTHOBIEHHs. Enexktponis 3
HEPO3UYMHHUM Ta PO3YMHHHUM aHOJAMHU.

18 | [IpopoBxenHs Temu 4.3. 3akoHU enekTpoiaizy. [locninoBHICTh po3psay 10HIB

Ha karoal Ta aHonl. 3akonu Dapages. Buxig 3a crpymom. Buxopucranus
€JIEKTPOJIi3y (OTPUMAHHS Ta OUUILCHHS METaJiB, 3aXUCHI TOKPUTTS).

JlaGopaTopHuil IpakKTUKYM

Mertoro 11a00paTOpHOrO MPAKTUKYMY € 3aKpIIUICHHS TEOPETUYHUX 3HAHb,
OTPUMAHUX Ha JIEKLIAX Ta B MPOLECI CaMOCTIIHOI poOOTH 3 JiTepaTypHUMH
JOKEpeJlaMu B XOJ[I BHUBYCHHS HaBUaJbHOI JuUCHMIUIIHM «XiMis». Marepian
71a60paTOPHOTO MPAKTUKYMY CIPSMOBAHUM Ha 3aKpilVIeHHS Ta TMOTJIUOJICHHS
NPAKTUYHUX HABUYOK POOOTH B JIabOpaTopii.

Twxnens | Tema Omnwuc 3amnaHoBaHoi poOoTH
1 Busznauenns O3HallOMUTHUCS 3 OJIHUM 3 METOIB 00’ €MHOTO
KUIBKOCTI  JIYTY B | @aHAJI3y Ta CTEXIOMETPUIHUMHU 3aKOHAMH XiMii,
pO34uHI 00’€MHUM METOJIOM BU3HAYUTH KUIBKICTH JIYTY
B 3apONOHOBAHOMY PO3YHHI.
[IponeMoHCTpyBaTH pPO3paxyHKH 1 poOOTy
BUKJIAJaqy.
2 Busznauenns BaroBuM MeTos0M BHU3HAUYUTH MOJSIPHY Macy
MOJISIPHOI macu | kapooH(IV)  okcumy.  Osnailomutucs 3

kap6oH(IV) okcuny

PIBHSHHSM CTaHY i/1eaJIbHOTO Ta3y Ta MOHATTIM
BIIHOCHOI TYCTHMHH OJIHOTO Tra3y 3a IHIIHM.
[IponeMoHCTpyBaTH pPO3paxyHKH 1 poOOTy
BUKJIJaqy.

3 JloOyBaHHs ta | OmepkaTu Ta MPOJAEMOHCTPYBATH XIMIUYHUHN
XiMIYHI BJIACTHBOCTI | XapaKTep IEIKUX OKCH/IIB. Onepxatu
OKCHJIIB Ta | BAXKKOPO3UYMHHI  TIAPOKCHAM  METaliB  Ta
HEPO3UYNHHUX BU3HAYATH XIMIYHMM TUIAXOM iX XapakxTep.
T1IPOKCH/TIB CaMOCTIHHO  CKJIaCTH  PIBHSHHS  PEAKIIiH.

[TponemoHCTpyBaTH pOOOTY BHKIIANAYYy.

4 JloOyBaHHs ta | OgepkaT  3ampoIrOHOBAHI COJi, BUBYHUTH iX
XIMI9HI BJIACTHBOCTI | XIMiuHI BIACTUBOCTI. CaMOCTIHHO CKJIacTH
conen piBHsIHHSA peakuiid. [IpogeMoncTpyBatu podoTy

BUKJIAJaqy.
9) JoOyBanHs ta | OnepxaTu 3aMpoONOHOBAHI CHOJYKH, BUBYUTH

XIMIYH1 BJIACTUBOCTI

ix xiMmiuH1l BiaactuBocTl. CaMOCTIAHO CKJIACTH




KOMIUJIEKCHUX piBHsiHHS peakiliii. [IpogemoHCcTpyBaTH poOOTY
CIOJIYK BUKJIaJavy.

6 BusHaueHns BinnoBinHO 40 OTpUMAaHOro I1HAMBIAYAJIBLHOTO
CTaHAaPTHOTO Yl TPYNOBOTO 3aBJAaHHS IPOBECTH PEAKIIIIO
TEIUIOBOIO0  e(eKTy | HelTpami3alii CHUJIBHOI KHCJIOTH CHJIBHOIO
peakuii OCHOBOIO 1 OOYHMCIHMTH TEIJIOBUH e(eKT i€l
HeUTpanmizarii peakuii. [IpogeMoHCTpyBaTH pO3paxyHKH 1

po0OOTY BHUKIIAIAuy.

7 XiMiuHa KIHETHKa BinnoBinHO 10 OTpUMaHOrO I1HAMBIAYAIBLHOIO

3aBJIaHHS BCTAaHOBHTH XapakTep 3aJeKHOCTI
IIBUJKOCTI Ta KOHCTAHTH IIBUIAKOCTI peakilii
Bil KOHIIGHTpallli OJHOTO 3  PEarcHTIB,
OOYUCIUTH KOHCTAHTY UIBUIKOCTI peakuii.
3poOWTH BUCHOBOK TIPO TOPSJIOK peakiii 3a
BKa3aHOW pedoBHHOW. [IpomemoHCTpyBaTH
pPO3paxyHKH 1 poOOTY BHKIIQJady.

8 XiMIYHa KIHETHKA BianoBigHo 70 OTpUMAaHOTO IHAWBIAYaJIBHOTO

3aBJaHHS BCTAHOBUTH XapakTep 3aJeKHOCTI
MIBUAKOCTI Ta KOHCTAHTH IIBHUIKOCTI peaKIlii
Bl TeMmImeparypud, OOYHCIUTA  3HAYEHHS
KOHCTaHT IIBUJKOCTI 32 BKAa3aHUX TEMIIEpaTyp
Ta TEMIIEpaTypHUH KOEPIIIEHT IMBUIKOCTI
peakuii. [IpomeMoHCTpyBaTH pO3paxyHKH 1
poOOTy BHKIJIaIayvy.

9 XiMmiyHa piBHOBara BuszHauut  ymoBM  3MimIEHHS  XIMIYHO1

pIBHOBarm TmTpH TMEBHIK 3MiHI yMOB ii
BCTAHOBJICHHS. 3pOOUTH BHCHOBKM  IIIOJO
MOMJIMBOCTI KEPYBaHHS XIMIYHUM TIPOIIECOM 3a
JIOTIOMOT' 010 OpUHIUNY — JIe [Harenbe.
[TpogemoHCTpyBaTH poOOTY BUKIIAIAdy.

10 JlocaimKeHHS Jlobyti Ta mOCHIAUTH XIMIYHHH XapakTep
BJIACTUBOCTEH BUIIUX TigpokcuaiB eneMmeHtiB III mepiomy.
T1IPOKCH/IIB 3pobuTH BHCHOBOK IIOJO XapakTepy 3MiH
€JIEMCHTIB III | BmacTuBOCTEM Ta IIPUYUH 1(bOTO.
nepioay. [TponemoHCTpyBaTH pOOOTY BUKIIAIAUYy.

11 3aranbHi BusHaueHHs TENIOTH PO3YMHEHHS Ta TEILIOTH
BJIACTHBOCTI rigpatailii, BUBUCHHs BIUTUBY TEMIIEpaTypH Ha
PO3YHHIB PO3YMHHICTh CIONYK, BIUIMB KOHIICHTpAIIii

PO3YMHEHNX PEYOBMH Ha  (HI3UKO-XIMIUHI
BJIACTUBOCTI po3uuHiB. [IpogemoHCTpyBaTn
po0OOTYy BHKIAAauy.

12 Po3unnn O3HaioMUTHCA 3 3araJbHUMU
€JIEKTPOJIITIB 3aKOHOMIPHOCTSIMH MPOXOJIKEHHS PEaKIIf M1k

€JICKTPOJIITAMU, BHUKOHATH iX Ha NPAKTHUIII.




CaMOCTIHHO  CKJIaCTH  PIBHSIHHSA  pEaKIii.
ITpogeMoHCTpyBaTu poOOTY BHUKIIAJIayvy.

13 Jlucoiaris Boau, Buznauntu 3MiHy peakiii cepenoBulia B
BOJHEBUM TMOKAa3HUK. | po3unHax coseil. Jocmiautu dakropu, 110
INaponis coneit BIUIMBAIOTh Ha MIMOUHY TiApoiizy. CaMOCTiIiHHO
CKJIaCTH PIBHSIHHS peaxIlii.
ITponeMoHCTpYyBaTH POOOTY BUKIIAIAUYy.
14 OKHCHO-BITHOBHI Hocmigut  B3aEMOII0  MIDK  THIOBHMH
peaxuii OKMCHUKaMHM Ta BIJHOBHUKaMH. 3poOUTH
BUCHOBKM 1070 yMoB tipoBencHHss OBP.
ITponeMoHCTpYyBaTH POOOTY BHUKIIAIAYYy.
15 AxicHuit anani3 | [IpoBecTu aHaii3 po34uHy COJi 32 JOTIOMOTOIO
PO34YUHY COJIi SAKICHUX peakilii Ha BIAMOBIAHI KaTIOHU Ta
aHIOHH. [TponemoHCTpyBaTH poboty
BUKJIQJaqy.
16 AHaJi3 cIiaBiB Bu3HaunTt OCHOBHI KOMIIOHEHTH CILIaBiB,
BUBUHMTU XIMIYHI BJIACTUBOCTI MeETajiB, SKI
BXOJISATh hi (o) CKJIay HaHBaXKTUBILITUX
KOHCTPYKIIIHHUX Ta CIICKTPOTEXHIYHUX
CIJIaBiB. [IponemoHCcTpyBaTH poboty
BUKJIAJavy.
17 ["anpBaHiuHI CkacTy TallbBaHIYHUM €JIEMEHT Ta BUMIPSTH
€JIEMEHTH rioro EPC. IIpomemoHcTpyBatH  pobOTYy
BUKJIAJavy.
18 Enexrpoximisi. HapuuTtrcs KOpuCTyBaTUCS €JIEKTPOII3EpOM Ta
Enexrpounis. MOSICHUTH 3aJIC)KHICTh XapaKTePy €IEKTPOTHUX

[TimcymMKoBe 3aHATTS

IpoIIeCiB BIJI MaTtepiajiB €JICKTPO/IiB.
CaMOCTIHHO  CKJIaCTH  PIBHSHHS  PEAKIiH.
[TpoaeMoHCTpyBaTH POOOTY BHUKIIAIAYy.

Jlo BimoMa CTYAEHTIB JOBOAUTHCS KUIBKICTH
OaiiB, sIKy BOHU HaOpaJid MPOTSATOM CEMECTPY.
Crynentu, ski Oyau HE JOMYHIEHHMH 10
CEMECTpPOBOi aTecTallii 3 KpPEeIUTHOTO MOYJIA,
MaTh YCYHYTH NPHYUHH, IO MPU3BEIH 10
1[BOTO.

6. CamocriiiHa po0OoTa cTyaeHTa

Camocritina poborta crtymenta (CPC) mpoTsirom cemecTpy BKITIOUYaE

MMOBTOPEHHS JICKIIMHOTO Martepialy, BUKOHAHHS I1HAWBIAYaJIbHUX JOMAIIHIX
3aBJaHb, 0)OPMIICHHS 3BITIB 3 BUKOHAHUX JA0OPAaTOPHUX POOIT, MIATOTOBKY 0
MOJYJIbHOT KOHTPOJBHOI POOOTH, MIATOTOBKY /0 3aXUCTYy J1abOpaTOpPHUX POOIT
(HanmucaHHST KOHTPOJIBHUX pOOIT), MIATOTOBKY JO 3alliky. PekoMeHmoBaHa
KUTBKICTh TOJIMH, SIKa BIIBOJUTHCS HA MIATOTOBKY /10 3a3HAYEHUX BUIB POOIT:




KinpkicTh roaua

Bung CPC .
Ha MIJTOTOBKY

[TinroToBKa 10 ayAUTOPHUX 3aHAThH: MOBTOPEHHS JEKIIMHOTO | 2 — 3 roAMHU Ha
Marepially, BAKOHAHHS 1HIUBIAYyaJIbHUX JIOMAIIIHIX 3aBJaHb, | TUXKIEHb
CKJIaJlaHHs PIBHSAHB peakiiid 10 1abopaTopHUX POOIT,
MIATOTOBKA 10 KOHTPOJIBHUX POOIT, 0()OpPMIIEHHS 3BITIB 3
BUKOHAHMX J1a00paTOpHUX poOiT

ITinroroBka 1o MKP (moBTOpeHHs Matepiaiy) 4 ronuHN

[TinroToBKa 110 3aJIKy 8 roquH

[TomiTuka T2 KOHTPOJb
7. IoniTuka HaBYAIBHOT JUCHUILUIIHUA (OCBITHROTO KOMIIOHEHTA)

VY 3BUYaiHOMY peXHMi1 POOOTH YHIBEpCHUTETY JIEKIIi Ta J1abopaTopHi
NPAKTUKYMH TPOBOJSATHCS B HABYAIBHHUX ayAUTOPISAX. Y 3MIlIAHOMY pPEXKHUMI
JEKIIAHI 3aHATTS TPOBOASATHCS JTUCTAHIIMHO, 3 BHUKOPUCTAHHSIM 3ac001B s
BimeokoHpepeniii (Google Meet, Zoom Tomo), nadopaTtopHi podbOoTH — Y
HaBYAJIBHHUX JIA00PATOPIsX. Y JMCTAHIIMHOMY PEKMMI BCl 3aHSTTS MPOBOASTHCS
gyepe3 3acobu s BimeokoH(epeHIid. BinBimyBaHHs Jnekimiid Ta j1a00paTOpHUX
3aHITH € 000B’ I3KOBUM.

[lepen moyaTkoM 4YeproBOi TEMHU JIEKTOP MOXE HAJICUIATH TMUTAHHS T10
OyIb-SKii 3 MUHYJIMX TEM 3 METOI0 3aKPITUICHHS ONpaIlbOBaHOTO MaTepialy.
[TpaBuia 3axucTy 1a00pPaTOPHUX POOIT:

1. Jlo 3axucTy HOMYCKAalOThCS CTYIAEHTH, sIKi OyJIM TpPUCYTHI Ha 3aHSATTI,
CaMOCTIMHO Ta TPAaBWJIBHO BUKOHAIM JOCITIAM, MalOTh MPABWIBHO O(QOpMIICHHI
3BIT JJO BUKOHAHHS J1a00OpaTOpHOI pOOOTH.

2. VY 3BITI 10 BUKOHaHHS JabopaTOpHOi pPOOOTH MarwTh OYTH KOPEKTHI
PIBHSHHSI peakIliif, HaBEJICHO BCi HEOOXIHI po3paxyHKH, rpadikd, HasIBHI
CIIOCTEPEKEHHS Ta BUCHOBKH.

3. 3axuct BigOyBa€eThCs 3a rpadikom, 3a3HAYCHUM Y 11.5.

4. [Ticns mepeBipku 3BITY BHUKIagadeM poOOTa BBAXKAETHCA 3apaxOBAaHOIO,
SKIO HE MICTUTh CYTTEBUX HEMOJIKIB. SIKIO B 3BITI € CYTTEBI HEHOJIKH, 3BIT
MOBEPTAETHCSA CTYACHTY JUISl TOOTPAIFOBAHHS.

5.  Skmo CTyAeHT MPOMYCTHB 3aHATTS, TO JJIA BIIMpAIIOBaHHS BiH Mae: a)
MPOJIEMOHCTPYBATH BHKJIAJauy BiAMOBITHUN 3BIT JO BUKOHAHHS JabopaTOpHOI
poOOTH 3 HABEICHUMH PIBHSHHSIMHU PEAKIlii (PIBHSIHHS CKIQJAIOTHCS CTYACHTOM
CaMOCTIIHO), ane 0e3 po3paxyHKiB, CIIOCTEPEKEHb Ta BUCHOBKIB; Ta 0) MPaBUILHO
BIJIMOBICTY HA 3aMHWTaHHS BHKJIAJada MO Temi JabopaTopHOi poOOTH, MICIS YOTO
OTpUMYE JT03BUIT HA BiampairoBaHHA. [lin yac 3BUYAHOTO Ta 3MIMIAHOTO PEKUMY
poOOTH YHIBEPCHUTETY CTYJCHT BiIMPaIbOBYE MPOMYIIEHY pOOOTY y HaBUYaIbHIN
naboparopii 3a JOMNOMOIoOK JOMOMDKHOIO IMEpPCOHANy YW BUKIAJIaya, MiJ 4ac
TUCTAHIIMHOTO — 3  BUKJIAJauyeM 3 BHUKOPUCTAHHSAM  3aco0iB 1A
BineokoH(pepeHui. I[licas BigmpaitoBaHHs CTYyACHT Ma€ 3aXUCTUTHU JIa0OpaTOPHY
poOOTYy y BUKJIaJaya.

[IpaBuiia HanMCaHHS KOHTPOJIBHUX POOIT:




1. CryneHT Mae  HamuMcaTh  KOHTPOJIbHY  poOOTy  caMocCTiiiHO, 3a
IHAUBINYaJTbHUM 3aBJIAHHSIM.

2. [lin yac 3BMYAHOrO Ta 3MIMIAHOIO PEKUMY POOOTH YHIBEPCUTETY MpH
MIPOBEJIEHHI KOHTPOJIbHI pOOOTH CTYJIEHT Ma€ BIIKIIOUUTH TeIE(POH.

3. JlomycKaeThbcsi ~ BUKOPHCTAHHS ~ TUTBKH  JO3BOJICHHX  BHUKJIaJadeM
JOBITHUKOBUX MaTepiajib.

4, SKIIo CTyIEeHT He BKa3aB CBO€ Mpi3BUIlle Ta MUbp Tpynu, podoTra He
OIIHIOETHCS 1 Ma€ OyTH MEpeCcKIIajeHa.

[IpaBuna npu3HAUYEHHS 320X09yBaIbHUX OalliB:

1. 3a akTUBHY poOOTY Ha JIEKIlii HapaxoByeThes 10 0,5 3a0X04yBalbHUX OalliB
(aye He OubLIE 8 OajiB HA CEMECTD).

2. 3a akTHBHY poOOTy Ha 1abopaTOpHOMY 3aHSTTI HapaxoByeTbca 10 0,5
320X04yBaJILHUX OasiB (asie He OuTble 4 OaiB Ha CEMECTD).

3. SIKu1o 3BIT 10 BUKOHAHHS J1JA0OpaTOPHOT pOOOTH HE MICTUTh TOMMJIOK 1 OO
MiANMCAHO BHKJIaJa4eM 3 TMepiioi crnpobw 3madi (poOOTy 3apaxoBaHO) [0
3aKiHUEHHS JIaOOpaTOPHOTO 3aHATTS, TO CTYACHTY HapaxoBYeThcs +1 omaTkoBUi
Oau.

[IpaBuna npuzHaveHHs mwTpapHUx OasiB:

1. Y pasi BiICYTHOCTI y CTyAEHTAa Ha TOYATOK JabOpaTOPHOTO 3aHATTS
CaMOCTIHHO BUKOHAHOTO 1HIWBIAyaJbHOTO JOMAITHHOTO 3aBIaHHS HAPAXOBYETHCS
-1 6aun.

2. Y pasi BiICYTHOCTI y CTyJeHTa Ha IIOYAaTOK JabOpaTOpPHOTO 3aHATTS
PO3APYKOBAHOTO YW HANHUCAHOTO BiJ PYKH 3BITY 10 BUKOHAHHS JabOpaTOpHOT
pob0TH HapaxoBYyeThes -1 Oat.

[NoniTka AeNIaliHIB Ta Mepeckiiajiaib: BU3HaYaeThes M. § TlomoxkeHHs mpo
MOTOYHUM, KAJICHIAPHUMA Ta CEMECTPOBUM KOHTPOJIb pe3ysbTaTiB HaBuaHHS B KIII
im. Irops CikopchKoro

[onmiTHKa 11010 aKaJAEMIYHOI JIOOPOYECHOCTI: BU3HAYAETHCA TMOJITUKOIO
aKaJIEeMIYHOI YeCHOCTI Ta 1HIIUMHU TTOJIOKEeHHsIMU KoJlekcy uecTi YHIBEPCUTETY.

8. Bunu KOHTpOIIIO Ta pEHTUHTOBA CHUCTEMA OIIHIOBAHHS PE3yJIbTaTiB HABYAHHS

(PCO)

Buny  KOHTpOJIFO BCTaHOBIIOIOTHCA BiAmoBimHO 10 IlomokeHHs mpo
MOTOYHUH, KAJICHIAPHUI Ta CEMECTPOBUM KOHTPOJIb pe3ynbTaTiB HaBuaHHS B KIII
im. Iropst CikopchKOTO:

1.  IloTo4yHUY KOHTPOIB: KOHTPOJBHI POOOTH Ha JIAOOPATOPHUX 3aHSITTAX,
OITiHKA 32 BUKOHaHHS 1aboparopaux podit, MKP.

2. KanennapHuii KOHTPOJIb: MPOBOAUTHCS ABIYl HA CEMECTP K MOHITOPUHT
MMOTOYHOTO CTaHY BUKOHAHHS BUMOT CHIIA0yCy.

3. CemMecTpoBUI KOHTPOIb: 3aITIK.

PeifTuHroBa cucteMa OIIHIOBaHHS PE3yJIbTaTIB HABYAHHS



Petitunr crynenta 3 qucuuiutiau (RD) ckiamgaerscs 3 cymu 0altiB, SKi BiH
OTPUMYE 3a:

1. ekcipec-KOHTPOJIb Ha TA0OPATOPHOMY 3aHSTTI;
2. BUKOHaHHS 1a00paTopHOi poOOTH;

3. MOJYJBHY KOHTPOJIbHY POOOTY.

4. BIANIOBIb HA 3aIKY.

VY Bumajky NpoBeIeHHs JeKIi Ta 1abopaTOpHUX 3aHATh y JUCTAaHLIAHIN
dbopmi CTyIIEHT MOBUHEH MaTH BIJIMOBIIHI KOMIT'IOTEPHI 3aco0u 3B'3Ky (poOoua
BiZleokamepa, MIKpooH, TMporpama 3B's3Ky). Buknagau 3aiiicHioe 3B'SI30K
BUKOPHUCTOBYIOUM cepBicu (Hampukiaaa Google Meet abo Zoom) 3a mocuiiaHHsM,
10 HAJIa€ Ha eNIEKTPOHHY MOIITY a0o (Ta) TeaerpaM-KaHal rpyIiu.

B pa3i nepexoay yHiBepcUTETY Ha TUCTAaHUIAHY (hOpMY HaBUYAHHS 3BITH MPO
BUKOHAHHS J1a0OpAaTOpHUX poOIT HAAAIOTBCA B EJIEKTPOHHOMY BUIUIAAI Ha
€JIEKTPOHHY MOIITY BUKJIaJaya.

CucreMa peiiTHHTOBHUX (BaroBmux) 0aJiiB Ta KpuTepii OLiHIOBAHHA

1. Excripec-KOHTpOJIb Ha Ta00paTOPHOMY 3aHSTTI.

Barosuii 6an - 10. MakcumanbHa KUTBKICTH OaniB ctaHoBHTH 10 GamiB - 6 = 60
OatiB.

2. Bukonanss 1abopaTopHOi poOOTH.

Baroswuii 6an - 0,5. MakcumanbHa KUIBKICTH OaiiB ctanoButh 0,5 6ana - 18 =9
OatiB.

3. MonynpHa KOHTPOJIBHA pOOOTAa.

Baroswuii 6ain — 31. MakcumanbHa KUTbKICTh 0altiB cTaHOBUTH 31 G6anu - 1 = 31 Gan.
Menmie 19 6aniB (Menme Hixk 60% 3a71a4 IPaBUIIBHO PO3B’sI3aHi) — KOHTPOJIbHA HE
3apaxOBYETHCA.

YMOBOIO OTpHMaHHSI TIO3UTHBHOI OIIIHKM 3 KaJICHJAAPHOTO KOHTPOIIO €
BUKOHAHHS BCIX 3alUIAHOBAaHWUX Ha Ied dac poOir (HAa dYac KaJeHIapHOTO
KoHTpoJIt0). Ha mepmomy kajaeHgapHOMYy KOHTPOJi (6-H THIXKIEHb) CTYISHT
OTPHUMYE «3apaxOBaHOY, SKIIO HOr0 MOTOYHUM pedTwHT He MeHme 0,533 = 16,5
6amiB. Ha npyromy kanenmapHomy koHTpoui (10-if THXKIEHB) CTYIEHT OTPUMYE
«3apaxoBaHOy, SAKIO HOr0 MOTOYHUN pedTHHT He MeHIe 0,5¢55 = 27,5 Ganis.

KpuTepii oniHKH pPi3HOBHIiB KOHTPOJIbHUX 32X0/1IiB

TumoBi HOpMH OIIHOYHMX OadiB TPH TEPEBipIl 3aBIaHb KOHTPOJIBHHX
3axoxiB (ne b — BaroBwmii 6ai1, r — peMTHHTOBA OIIIHKA):

1. a) BIATMOBINb MPaBUIIbHA, TIOBHA, OOTPYHTOBAHA;
0) 3a/1aua po3B ' s3aHA BIPHO, 3 IOSICHEHHSIM, YITKO 1 MPaBWIBHO oopMIIeHa;
0,96 <r<1,0b
2. a) BIANOBiAb NpaBUIbHA, OOrpyHTOBaHa, ane HeBuuepnHa (90-75 %

MPOrpaMHOro MaTepiany), Ma€ HECYTTEB1 MOMUIIKY;
0) 3a7a4ya po3B’ si3aHa BIPHO;
0,756 <r<0,9b



3. a) BIJINOBI/Ib HEMOBHA, MICTUTh MeHIIE 75 % mporpaMHOro Marepiany, aje
CTYJEHT MNpaBWIbHO pearye Ha 3ayBaKCHHsS BHKJIAJaya, LIBUJIKO HaBOAMTH
HEOOX1AHY 1H(pOopMaIiio;
0) nns 3ajadl 3HANAEHO MNPaBWIBHUM X1 PO3B SI3aHHA, ajieé JOMYIIEHI
apipMeTU4H1 MOMUJIKH;
0,6b < r<0,75b
4. a) BLANOBIAb MICTUTH MeHIIe 60 % mporpamMHOro marepiaiy, Ma€ BEJIUKY
KUIBKICTh CYTTEBUX MOMUJIOK, OCOOJIMBO MPH CKJIaJaHH1 POPMYI XIMIYHHUX CIIOJIYK
Ta PIBHSAHb XIMIYHUX PEAKIII.
0) 3amaya po3B'fA3aHA 3 CYTTEBUMM MOMUJIKaMH, ab0 i PO3B 530K HE
JOBEICHUM 10 JIOTTYHOTO 3aBEPILICHHS;
0,0b <r<0,6b.

Pospaxynok mkauau (R) peiiTunry:

Cyma BaroBux 0ajiB KOHTPOJIBHUX 3aXO0/[IB MPOTITOM CEMECTPY CKIIAJIAE:

Rk =18:0,5+ 10-6 + 31 =100 6aJiB..
Petitunrosa ominka (RD) nucuumnninu gopmyeThcsi K cyma BCIX PEUTHHTOBHX
OasiB Z I, Ta 3a0X04yBaJIbHUX/IITpadHUX OaniB Z I .

k S
RD = Zrk + er
k S
CemecTpoBUM KOHTPOJIEM € 3aJliK. YMOBHU JIOMYCKY J0 3aJIKY:

1)  BukoHaHHS Ta 3aXKCT yCiX J1abOpaTOPHUX POOIT.
2)  Peittunrosa orninka (RD) He menrie 40 Gais.

CryneHTH, K1 HaOpaau IpOoTATrOM CeMeCTpy HeoOXimHy KuTbKicTh O6amiB (RD
< 0,6 R), MarOTh MOKJIMBOCTI:

. OTPUMATH 3QTIKOBY OIIHKY (3aJ1iK) TaK 3BaHUM «aBTOMAaTOM» BIATIOBITHO JI0
HAOPaHOTO PEUTHHTY;

. BUKOHYBATHU 3aJIIKOBY KOHTPOJIbHY POOOTY 3 METOIO IiIBUILIEHHS OI[IHKH;

. y pa3i OTpUMaHHS OIIHKHU OUTBINOI, HIK «aBTOMAaTOM» 3 PEUTHUHTY, CTYJICHT
OTPUMYE OITIHKY 3a pe3yibTaTaMH 3aJ1KOBOi KOHTPOJIBHOT pOOOTH;

. y pa3i OTpUMaHHA OIlIHKM MEHIIOi, HiXK «aBToMaTom» 3 pertunry (<0,6R),

MOTIEPETHINA PEUTUHT CTYJEHTA 3 TUCIUIUIIHA CKACOBYETHCS, 1 BIH OTPUMYE OIIHKY
TUTHKY 32 pe3yIbTaTaMu 3aJ1KOBOi KOHTPOJIBHOT pOOOTH.

CryneHTH, siki HaOpaJIy MPOTATOM CEMECTPY PEUTHHT 3 KPEIUTHOTO MOTYJIS
Mmenire 0,4R, 10 3aliky He JIOIyCKaIThCS.

Sxmo pedtuHr cryaeHTa 3HaxoauThcs y Mexax 0,4 R < RD < 0,6 R, Bin
3000B’s13aHNI BUKOHYBATH 3aJIIKOBY KOHTPOJIBHY POOOTY.

3aBmaHHS 3aIKOBOI POOOTH CKJIAJAETHCS 3 YOTUPHOX MUTAHb PI3HUX
po3aUIiB  poOOYOi HABUANBHOI MpPOTpaMH AWCHUIUIIHU. 3aBJaHHA MAalOTh
3a0€3MeUnTH NEPEBIPKY 3/IaTHOCTI CTYACHTIB IHTETPOBAHO 3aCTOCOBYBATH 3HAHHS,
3100yT1 OpH OMpalOBaHHI IPOrpaMy HaBYAIBHOT IUCIUIUTIHU



[Meprri Tpu nutaHHs 3a1iKoBOi poOotu (r1, Iz, I3) omiHIOWTECS y 17 Gamis
BIIMOBIIHO JIO HAaBEJACHUX BHILE KPUTEPIiB OIlliHIOBaHHS. OCTaHHE, 4YETBEpPTE
nutaHHs (I4) omiHIOEThes y 18 OanmiB. Po3mip mikany OILIHIOBaHHS 3aJ11KOBOL
poOOTH cTaHOBUTH 69 OaiiB, OCKUIBKM 3MEHILIEHUN Ha 3HAYEHHS BaroBoro Oamy
MOJYJIbHOT KOHTPOJBHOI pOOOTH.

R KP = 100 — I'mKkp =100-31=69

Cyma GaniB 3a KOXKHE 3 YOTUPHOX 3aBAaHb 3aJIIKOBOI KOHTPOJIBHOI POOOTH
ta MKP niepeBoauThes 10 3a11KOBOI OI[IHKK aHAJIOTTYHO 13 3BEACHHSM MiJICYMKIB
3a PEUTUHTOBOIO OIIHKOI0 RD 3 KpeauTHOTO MOJYJs 3TiTHO 3 HIKYEHABEACHOIO
TaOJIUIICIO

R=r1+r + 13+ 14+ rukpe
Buxonsiun 3 po3mipy mkanu (Raax = 100 OaniB) mjis oTpuMaHHS CTYAEHTOM
BianoBinHuX oiiHok (ECTS Tta TpamuimiiiHux), 10 3aJ1iKOBOI BiIOMOCTI HOTO
peiiTuHrosa oninka R = Rc nepeBoauThes 3riIHO 3 TaOJIULIEIO:

KinekicTs OaniB Oriaka
100-95 BiaminaO
94-85 Jlyxe nobpe
84-75 Jlobpe
74-65 3a10BUIEHO
64-60 JlocTaTHBO
Memnme 60 HeszanoBinbHO
He BrKoHaH1 YMOBH JIOITYCKY He nonymeno
9. JlomatkoBa iH(popMaIlis 3 TUCIUILUIIHN (OCBITHROTO KOMIIOHEHTA)

[Tepenik maTepianiB, SKUMHU T03BOJICHO KOPHUCTYBATHCh I 4aC €K3aMEHY:
1) [epioguuna TaOIHUIIS.

2)  Tabnuis po34MHHOCTI.

3) Tabnuis cTaHgapTHUX €ICKTPOTHUX MMOTCHITIATIB.

Po6ouy nporpamy HaB4aIbHOT JUCIUILTIHY (CHIIa0yC):
CxItazieHo cTapimuM BUKIIagadeM Kadeapu 3araabHol Ta HEOPraHiyHOT XiMii:
K.X.H. [[Imakom A. €.

YxBaneHo MetonaHO0 kKoMiciero XTD (mpotokon Ne 10 Bix 21.06.2024 p.)
VYxBaneHo kadeaporo 3araabHOi Ta HEOPTaHIYHOT XiMii
(mporokout Ne 13 Bix 22.05.2024 p.)

[Toromxeno MeTonnuHOI0 KOMICI€I0 THCTUTYTY a€POKOCMIUYHUX TEXHOJIOT1H
(mporokoit Ne 5 Big 31.05.2024)



