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[Iporpama HaBYaILHOI JUCIIUTLIIHH
1. Onuc HaBYaIBHOT AUCIMILUIIHY, ii METa, IPEIMET BUBYAHHS Ta Pe3yJIbTaTH

HaB4YaHHA

XiMist IIUPOKO BUKOPUCTOBYETHCS JIJISI BUPIMIEHHS CYYaCHUX TEXHOJOTTUHUX
3aBlaHb 1 € OJHUM 3 IHCTPYMEHTIB BHUpIIICHHA MPHUKIAJHUX 3adad. BMiHHA
OTPUMYBAaTH T€BHI KOHCTPYKILIWHI MaTepiaqu 3 Hamepea 3aJaHuMu (i3HKo-
XIMIYHUMU  BIIACTUBOCTSAMHU €  OJHMM 3  KIIOYOBUX y  CY4YacCHOMY
MaTepilaJio3HaBCTBI, 30KpeMa 1 B KOHCTPYIOBaHHI JITAJbHUX  arapaTiB.
[linBuIIeHHST CTIAKOCTI Ta, 3a HEOOXITHOCTI, 3aXHUCT TaKUX KOHCTPYKIIIHHHUX
MatepiaiiB Bij Jii 30BHIIIHBOIO CEPEIOBUINA B yMOBax EKCIUTyaTallli TakoX €
OJIHUM 3 3aBJjaHb, PO3B’sI3yBaHUM 3a JOIMOMOIOI0 3HaHb 3 XiMii. [HIIMM acniekToM
BUKOPUCTAHHS LIUX 3HAHb € CTBOPEHHS, OTPUMAHHS Ta BUKOPUCTAHHS MaTepiaiiB



JUIsl €HEProIepPETBOPIOIOYNX CHUCTEM (MAJIMBHUX EJIEMEHTIB, aKyMYJSATOPIB), IO
IIMPOKO BHUKOPUCTOBYIOTHCS Yy Cy4YacHiM TexHimi. JlucuuriiHa crpusie OUIbII
¢()eKTUBHOMY BUBUYEHHIO HACTYITHUX CIEHIAJIbHUX JHUCIMIUIIH Ta 3aKiaaae 0a30Bi
3HAHHS 3 BEJICHHS Ta MepeadadeHHs pe3ybTaTiB (Di3UKO-XIMIYHUX TIEPETBOPEHD Y
TEXHOJIOTIYHUX MpoIlecax.

IpeameT nucHUNIIIHM: XIMIYHI TOHSATTS Ta 3aKOHH, 1110 3aCTOCOBYIOTHCSA
JUTSI pO3B’SI3aHHS TUTTOBUX 1H)KCHEPHUX 3a]1ad.
MeTo1 quciumniHu € GopMyBaHHS y CTYACHTIB 3TaTHOCTEH:
OMKCYBATH Ta MOSICHIOBATH XIMI4HI MPOLECH Ta (PI3UUHI ABUILA, K1 1X
CYIPOBOJIXKYIOTh, 13 3aCTOCYBaHHSIM C(HOPMOBaHUX (PI3UKO-XIMIYHUX
ySIBJICHB;
aHaJI13yBaTH 3arajibHi MEXaH13MH Nepediry XIMIYHHUX MPOIECIB 3 TOYKH 30PYy
Cy4YaCHHUX YsIBJICHb PO OYJI0BY PEUOBUHU;
BUKOPUCTOBYBATH TEPMOJMHAMIYHI Ta KIHETUYHI (DAKTOPH, SIK1 CIPUSIOTH
MPOXOKEHHS XIMIYHUX PEaKI[iii Ta yTBOPEHHS MOTPIOHUX PEYOBUH;
MIPOBOJIUTH aHAI3 Ta PO3YMITH MEXaHI13M SIBUIIL, sIKI BAHUKAIOThH B
CICKTPOXIMIYHUX CHCTEMAX.
3riIHO BUMOT OCBITHBOI MPOTPAMH CTYICHTU TICISI 3aCBOEHHSI HABYAIBHOI
JTUCITUTUTIHU MaIOTh MTPOJIEMOHCTPYBATH TaKi pe3yJIbTaTH HaBUYAHHS:

3araiapHi KoMneTeHTHOCTI (3K)

3K 12 3M1aTHICTh PO3YMITH Ta BUKOPHCTOBYBAaTH 3aKOHHM (PI3UKH Ta
Ximii
[Tporpamsi pe3ynpratu HaBuaHHs (ITPH)

I1PH 20 3HaTH METOAM MATeMaTUYHOTO aHalli3y Ta AaHATITHYHOI
reoMeTpii, 3akoHM (I3UKKM Ta XiMmii, HApPUCHOI TeoMeTpii,
CYCIUJIBHUX HaYK

[Ticnst  3acBOEHHS ~ HaBUaJbHOI  JUCHUIUIIHA  CTYJEGHTH  MAalOTh
IPOJAEMOHCTPYBATH TaKi MPEIMETHI pe3yIbTaTH HaBYAHHS:
3HAHHS:
MOJIOKEHb CYYaCHHUX TE€Opid OYyI0BH aTOMIB Ta XIMIYHOTO 3B’ S3KY;
OCHOBHHUX TOHSTH Ta 3aKOHIB XIMIYHOT TEPMOAMHAMIKY 1 KIHETUKH; METO/IIB
aHai3y BIUIMBY MapaMeTPiB CUCTEMH Ha CTaH XIMIYHOI pIBHOBAry;
BJIACTUBOCTEHN PO3UMHIB HEEJIEKTPOJIITIB Ta EIEKTPOJIITIB;
3aKOHOMIPHOCTEHN TIPOXOJKEHHSI OKHCHO-BITHOBHUX MPOIIECIB Ta PEAKITIH;
0COOJIMBOCTEH 3aCTOCYBAHHSI XIMIYHUX JKEPEN €IIEKTPOSHEPTii,
3aCTOCYBAaHHS €JEKTPOIIi3y, METO/IiB 00pOTHOU 3 XIMIYHOIO Ta
EJIEKTPOXIMIYHOIO KOPO3I€IO;
YMiHHS:
" aHaNi3yBaTH 3QJIEKHOCTI XiMiYHHX BIACTUBOCTEH PEYOBHH Bijl TUITY 3B’SI3KY
Ta OyJI0BU MOJIEKYJI;
pO3paxoByBaTH OCHOBHI TEPMOJUHAMIYHI Ta KIHETUYHI TapaMeTpH
XIMIYHUX MPOIIECIB, BUKOPUCTOBYBATH X ISl CIPSIMYBaHHSI OCTAHHIX Y
NOTPIOHOMY HAIPSIMKY;




OI[IHIOBATH MOXIMBICTh MEPEOITy peakiiiii MiX eJIeKTPOJIiTaM1, BU3HAYATH
ONTUMAaJIbHI CIOCOOH MTOCIa0ICHHS a00 MOCHIICHHS T1APOIi3Y;
BHU3HAYATH HAMPSMOK OKHCHO-BITHOBHOTO TIPOIIECY, CKIAAaTH CXEMHU
raJIbBaHIYHUX €JIEMEHTIB, 00UNCITIOBATH €NeKTpoAH1 noTeHmianu ta EPC;
BU3HAYaATH MOCIIIOBHICTh 31HCHEHHS €EKTPOXIMIYHHUX MPOIIECiB Ha
€JIEKTPO/AaxX MiJl Yac eIEKTPOIi3y, pO3paXxoByBaTH KUIBKICTh OJIEpKaHOI
PEYOBHHM MICIIA €IEKTPOIII3Y;
3aCTOCOBYBATH METOJIM 3aXUCTY METANIB BiJ KOPO3ii.
AOCBIA:

" PO3B’sI3yBaHHS THIIOBHX 3aBIaHb, 10 BiJHOCSTHCS 0 IIPEAMETY HABYAIBHOT
JTUCHUILIIHH;
poboTH B XiMiUHIN Ja00paTopii, MPOBECHHS OCHOBHUX XIMIYHUX PEAKIlIi B
1a00paTOpHUX YMOBAX, CKJIaIaHHs 3BITY IPO BUKOHAHHS JTA00OPaTOPHHUX
pOOIT.

2. [IpepexBi3uTu Ta MOCTPEKBIZUTH JTUCIUTLIIHU (MICIE B CTPYKTYPHO-JIOTIYHIN
CXeMi HaBYaHHS 32 BIJIIOBITHOIO OCBITHBOIO IPOIPAMOI0)

Marepian KpeAuTHOTO MOAyJsi Oa3yeThes Ha aucuuriiHax "Ximis", "dizuka",
"Marematuka" 3a mnporpamoro cepeAaHboi mKoau. KomnereHuli, OTpuMaHi
CTYJICHTaMH B MPOLECI BUBYEHHS I[bOTO KPEAUTHOTO MOJIYJISl, 3aCTOCOBYIOTHCS IS
OMaHyBaHHS HACTYMHOI JUCUUIUIIHA LUKIY MpOQeciiHOl MiArOTOBKH TPETHOTO
ceMecTpy: «aepokocMmiuHe Marepiamo3HaBctBo» (I1O01), B pamkax sKoi
nepe0aveHo 3acTOCyBaHHS 3aKOHIB (I3UKM Ta XiMii IS KOHCTPYHOBaHHS
JITaNIbHUX arapaTiB Ta CUCTEM KePyBaHHS HUMHU.

3. 3MICT HaBYAJIILHOI JUCLUILTIHA

Posnin 1. OCHOBHI 3AKOHOMIPHOCTI TIEPEBITY XIMIUHMUX
T[TPOLIECIB.

Tema 1.1. AToMHO-MoOJIeKyJsipHE BUeHHS. CTEX1OMETPUYHI 3aKOHH XIMIi.

XiMmis K HayKa PO PEYOBUHU Ta iX mepeTBOpeHHs. [IoHATTS npo XiMiYHUI
eneMmeHT. [3otonu. [IpocTi 1 cknanni pevyoBuHu. SABuiie anorpomii. [loHATTS mpo
JTanbTOHIIM Ta Oeproniau. Macu (aOCoOJIIOTHI Ta BIJHOCHI) aTOMIB 1 MOJIEKY,
OoMHUIIl BUMIpY. Moab pedoBuHH. MonsipHa Ta BIJHOCHA MOJIEKYJsipHa Maca
PEYOBHHH.

3aKoH 30€peKEeHHS Macu PEYOBHH. 3aKOH CTAJIOCTI CKJIaay. 3aKOH KpaTHUX
criBBiHOIIEHb. [IOSCHEHHS OCHOBHHMX 3aKOHIB aTOMHO-MOJEKYJISIPHOI Teopii 3
MO3UIIIA BUCHHS PO aTOMU 1 MOJICKYJIH.

I"azomomiOHUI cTaH peyoBHH. 3aKOHU icaIbHUX Tra3iB. 3akoH MeH ienneeBa-
Knaneiipona. 3akon ABoragpo. 3HaueHHs 3aKOHY ABOTaJpo Ta HACHIAKIB 3 I[bOTO
3aKkoHy. Mousipauid 00’eM razy. IIoHATTS mpo BIIHOCHY TyCTHHY raszy. Meronu



3HAXOJKEHHSI MOJICKYJISIPHOI MacH PEYOBHH, IO 3HAXOATHCS y Ta30M0M10HOMY
CTaHi.

Tewma 1.2. Knacu HeOpraHigHHUX CIIOYK.

Knacudikauis Heopraniuaux cnodyk. IIpocti ta ckiagHi peuoBuHu. Metanu
Ta HemeTasd. OKCHUIIM: KHUCIOTHI, OCHOBHI Ta aM(OTEpHi; CIOCOOH OAep X aHHs
OKCUIIB, iX XiMIyHI BiacTuBOCTI. ['igpatu oxcuaiB. OcCHOBHI Ta aM@oTepH1
TIAPOKCUIU: MOOYBaHHS Ta XIMIYHI BJIACTUBOCTI. KHCIOTH: OKCUT€HOBMICHI Ta
OC€30KCUTECHOBI; CrHocoOU ojepxaHHs, BiactuBocti. CoJi, OJepXKaHHI Ta
BJIACTUBOCT1 CEpEeHIX, KUCIUX 1 OCHOBHUX coJie. Peakiili moaBiitHOrO OOMIHY.
KomniekcHi cronyku, moOyBaHHS Ta BJIACTUBOCTI. ['€HETHYHUN 3B'SI30K MIX
OKCHUJIaMH1, OCHOBAMH, KHUCJIOTAMH 1 COJISIMH.

Tema 1.3. EHepreTrika XiMIYHUX pEAKIIiil.

BHyTpimHs eHepris Ta eHTambIIisA, €K30- Ta eHI0TepMiuHl peakiii. [leprmmii
3aKOH TepMmoauHamiku. TemnoBi edekTh 3a yMOB CTajJOCTI THUCKY Ta CTajoCTi
00’eMy, iX 3B’M30K 3 EHTAJbIIIEI0 Ta BHYTPIIIHBOIO EHEPri€l0 CHUCTEMHU.
TepMoxiMiuHI pIBHSHHSA. 3aKOHU TepMOXiMii. 3akoH ['ecca Ta HOro BUKOPUCTAHHS
B TEPMOXIMIYHHUX po3paxyHkax. CTaHIapTHU TeIIOBUH e(EeKT YTBOPEHHS
xiM14HO1 crionyku. CTaHJapTHA €HTaJbIIIA 3TOPSIHHS PEUOBHUH.

[TonsiTTst mpo enrpomnito. EHTpomis ik Mipa HEBHNOPSAJIKOBAHOCTI CHCTEMH.
CranpaptHi eHTpormii. BrmB erpomiiiHoro Ta eHTadbIiiHOrO (akTopiB Ha
HANPSIMJICHICTh TPOIECiB. 3MiHA 1300apHO-130TE€PMIYHOTO MOTEHLIaNy (BUIbHOT
eHeprii ['1060ca) sk KpUTEpiil caMOIOBUIFHOCTI MPOTIKAHHS MpoIeciB. Po3paxyHku
3MiHuM BUTbHOiI eHeprii [160ca. 3amexHicTs BUIbHOI eHeprii [1006ca Bin
TemriepaTypu. BinbHa enepris ['enpMmronsiia.

Tema 1.4. XiMiuHaA KIHETHKA.

['oMorenHi 1 rereporeHHi cucremu. LIIBUAKICTh peakiiii B TOMOI€HHUX Ta B
reTeporeHHux cucremax. MakTopu, 10 BIUIMBAIOTH HA IMIBHUJKICTh PeaKiliil. 3aKoH
peaxkuii. [IOHATTS PO MOJEKYISAPHICTH Ta MOPSAOK peakii. [Ipukinaan MexaHizmis
XIMIYHMX peakilii. JIaHIIoroBi peaxitii.

BB Temmeparypu Ha mBHAKICTH peakiii. IlpaBumo Baut-T'odda.
AxtuBHI Monekynu. Enepris aktuBamii. PiBHsaaHsS Appeniyca. IloHsaTTss mpo
karani3. [aribitopu.

Tema 1.5. XimiuHa piBHOBara.
HeobGopotHai Ta 060poTHI peakirii, xiMmiuHa piBHOBara. KoHcTanTa piBHOBaru

TOMOTEHHHUX Ta T€TEPOreHHUX peakiiil. 3B 30K 3MiHM BUIbHOI eHeprii ['100ca Ta
KOHCTaHTH piBHOBaru. 3mimieHHs piBHoBaru. [lpunnun Jle [larense. ITosicHenHs



3MIIIEHHS XIMIYHOT pIBHOBard 3 TOYKH 30pY XIMIYHOI KIHETHKH Ta
TEPMOIUHAMIKHU.

Poznin 2. BYJIOBA PEHOBUHMN.
Tema 2.1. BynoBa aToMiB XIMIYHHUX €JIEMEHTIB.

ExcnepuMmeHTanbHi AaHi, 10 CBiAYaTh IPO CKJIATHICTH OYJIOBH aToOMYy.
Enextpon, Horo 3apsa ta maca. Teopis Pesepdopaa. Teopist 6y10Bu aToMy BOIHIO
3a H. bopoM. XBWJIbOBI BJIACTHBOCTI e€JIeKTpoHA. KopmycKyJsspHO-XBUILOBUN
nyamizMm. PiBasHHs ae bpoiuns. XBunboBa (yHkiis. [IoHATTS mpo eneKTpOHHY
TYCTUHY (€JIEKTPOHHY XMapy).

KBanToBi umcna. Ix MoxmuBi 3HaueHHs. EHepreTwuni piBHI Ta mHifpiBH.
Enextponna opOitans. PopMa eneKkTpoHHHX opOitamed mis s-, p- Ta d-
CJICKTPOHIB.

[Mpunun Haiimenmoi edeprii. [Ipunanun [laymi. IpaBuna KneukoBcbkoro.
[TpaBuno I'yaga. EnexktponHi GopMynn Ta €IEKTPOHHI CXEMH aTOMIB XIMIYHHX
€JIEMEHTIB.

Tewma 2.2. Tlepioguunnii 3aK0H. 3aKOHOMIPHOCTI 3MIHM XIMIYHUX
BJIACTUBOCTEH €JIEMEHTIB Ta iX CIOIYK.

[TouarkoBe GopMmyntoBaHHs nepioauyHoro 3akony (3a . . Menneneesum).
[lepiomnuna cucrema SK BIIOOpa)Xe€HHS TMEpPIOANMYHOrO 3akoHy. CTpykTypa
NepIOANYHOI CUCTEMHM: TEpioau, IrpymnH, miarpynu. Homep rpynu 1 BaJICHTHICTH
eJieMeHTa. 3MiHa BJIACTUBOCTEH €JIEMEHTIB Yy Tepioji, B Ipyri. Micie enemMeHTa y
NEepIOIMYHIA CUCTEMI — HOro HaWBaXXJIMBINIA XapaKTepUCTUKa. 3akoH Mo3ii.
CyuacHe (hopMyITFOBaHHS MEPi0IMYHOTO 3aKoHy. IlepioguunHa cucrema 1 ii 3B 30K
3 OyZI0BOIO aToMa. 3alIOBHEHHS €JICKTPOHAMH MIAPIBHIB y KOXKHOMY TIEpioi. S-, p-,
d-, f-enementu. Uncno enemeHTtiB y mepioai. EneMeHTH romoBHUX 1 MOOGIYHHMX
niarpymn. ,JIIpockok” enekrpoHa y d-enemeHTiB. f-eneMeHTH, OCOOJMBOCTI iX
CJICKTPOHHOT OYJIOBH 1 MOJIOKEHHS B MEPI0JIUYHIN CUCTEMI.

Enepris 1oH13a111i, eHeprisi COpiAHEHOCTI JO €JIEKTPOHA, iX 3aJIKHICTh BiJl
3apsiay siapa, pajiyca 1 eI1eKTpOHHOI Oy0BU aToMa. 3aKOHOMIPHICTh 3MiHU €HEprii
10HI3alli Ta €Heprii CHOPIAHEHOCTI A0 EJEKTPOHa Yy EJEeMEHTIB B mepiojax 1
rpynax.  EnekTpoHeraTuBHiCTb.  3HAUCHHS  €JICKTPOHETATUBHOCTI A
XapaKTePUCTUKU XIMIYHHUX BJIACTUBOCTEN efleMeHTiB. [lepioanyHi Ta HemepiouyHi
BJIACTUBOCT1 €JIEMEHTIB. 3B’A30K MIXK IIOJIOKCHHSAM €JIEeMEHTa y TeploaudHIn
CUCTEMI Ta HOT0 eNIeKTPOHHOI0 Oy10BOt0. HoMep rpymu Ta BaJe€HTHICTh €JIeMeHTa.

Tema 2.3. Ximiuauii 38" 130K. BracTuBocTi Mosiekya. MikMoJeKysipHa
B3aEMO/TIAI.

BaneHTHi eIeKTpOHU 1 BaJIGHTHICTh €JIEMEHTIB B OCHOBHOMY 1 30y I’KEHOMY
cranax. Teopis ciHOBOI BajneHTHOCTI. [Ipupona ximiuHoro 3B’s3Ky. KoBaneHTHU



3B’SI30K, MOT0 XapaKTepUCTUKU: TOBXKUHA 1 eHepris. OCHOBHI MOJIOKEHHS METOY
BasieHTHUX 3B’ s13kiB (MB3). HacuueHicTh 1 HANpSMIIEHICTh KOBAJIEHTHOTO 3B’SI3KY.
MexaHi3MH YTBOPEHHSI KOBAJIEHTHOTO 3B’SI3Ky. BalleHTHI KyTH B KOBAJICHTHHX
MostekyJax. ['iOpuan3aliisi aTOMHUX OpOiTaNel, TUMIH TiOpuau3aIii. o- 1 1-3B’SI30K.
JlenmokamizoBaHUM 7T-3B’SI30K.

JloHopHO-akienTopHa B3aeMofis. [lonsspHuil 1 HEMOJSPHUI KOBAJIEHTHHM
3B’s130K. CryneHi okucHEeHHs. EdexTuBHI 3apsau atoMiB. IoHHUI 3B’SI30K, HOTO
BJIACTUBOCTI: HEHACUYEHICTh 1 HEHANPABJIECHICTh. MeTaniyHuil 3B’ A30K.

[TonsipHi 1 HENMOMSIpHI MOJIEKYIU. JIMMONbHUIA MOMEHT. 3JaTHICTh MOJIEKY
n0 mosisipu3anii. MDKMOJEKyJsipHa B3a€EMOJlisl: Opl€HTAIlliHA, 1HAYKIIIHHA,
JUCIIepCiiiHa B3aeMOJiT  MoOJeKyJd. BoaHeBuil 3B’S30K, HOro 0COOJHUBOCTI.
MIiXMOJIEKYJIIPHHUM Ta BHYTPIIIHHOMOJICKYJISPHUIM BOJHEBHH 3B’ 30K, HOTO BILJIUB
Ha (H13UYHI BJIACTUBOCTI PEYOBHH.

Po3nin 3. PO3YNHMN.
Tewma 3.1. 3arayibHi BTaCTHBOCTI PO3YHHIB.

HucnepcHi cucremu. MoONEKyJIApHI PO34YMHH. PO3YMHHUK Ta poO3YMHEHA
peuoBuHa. CrnocoOM BUpaxeHHS KOHIEHTpauii po3umHiB. I[Ipomecu, 110
BIIOYBAIOTHCS NPH PO3UYMHEHHI Ta30MOJIOHUX, PIAKMX Ta TBEPAUX PEUYOBHH B
pimuHax. ConbBaramis. Temnorta (eHTanbmisg) po3uMHEHHS. BB npupoau
PEYOBHH, TUCKY Ta TEMIIEpaTypy HA PO3UUHHICTH Ia3iB, PIIUH Ta TBEPAUX PEUOBHH
y pimunax. 3akon I'enpi. 3akonu Paynsa. IXx Bu3HaueHHs, MaTeMaTHYHHMI Ta
rpadiuanii Bupa3. Ocmoc. Ocmotnunuii Tuck. 3akoH Baut-I'odhda. Buznauenuns
MOJIEKYJISIPHUX Mac PO3UYMHEHUX peuoBUH. 3akoH CeueHoBa.

Tewma 3.2. Po3unHM €MeKTPOITITIB.

BinxuneHHss poO3YMHIB ENEKTPOJITIB BiAg 3akoHiB Paynsa. [3oToHIUHMIA
koedimient. CTymiHb qucCOINIallil Ta 1i BUBHAYEHHS Yyepe3 3HAYEHHS 130TOHIYHOIO
koedimienta. Teopiss Appeniyca. Ponb po3unHHMKA OpH AuCOLIaIli PEYOBUHHU.
CunpHi Ta cnaOki enektpositd. KoHcranta amcouiamii ciaOKuX e€NEKTPOJITIB.
3akoH po3BeneHHs: OctBanpaa. CTymniHYacTa IUCOLiallis.

Krnacugikaniss enexTposiTiB 3a XapakTepoM 10HIB, 110 YTBOPIOIOTHCS MIpPH
JUcoLlalli: KHUCJIOTH, OCHOBHM, amMm@oditu, coiui. JloOyTok pO3YMHHOCTI
MaJIOPO3YMHHUX peuoBHUH. Peakiiii i0HHOro oOMiHY B pO3UMHAX €JIEKTPOJITIB Ta
YMOBH iX Mepeoiry B MPSIMOMY HAMPSAMKY.

Tema 3.3. Jqucoriamis Boau. BogueBuit moka3Huk. ['ipoi3 conei.

ENeKTpoNiTHYHA JMCOLIAlis MOJeKyn BOmH. MonHHil 10OGYyTOK BOJIN.
Boanesuit nmokazuuk pH. Kucnorno-ocHoBHi ingukaropu. ['igpomni3 coneid. Pi3ni
BUIAJKH Tifpoiizy coneil. MIOHHI Ta MONEKYJSpHI PiBHAHHSA PeaKIiil rizpoiisy.
Busnauenns peaxiiii cepeoBUIla pO3UUHIB COJIEH.



Pozmin 4. OKMUCHO-BIJITHOBHI ITPOLIECH.
Tema 4.1. OKHMCHO-BITHOBHI peakxiiii.

[Iponiecu oxucieHHss Ta BigHOBIEHHS. OKHUCHMKMA Ta BIJIHOBHUKH.
[TocniioBHICTh CKJIaJaHHS OKHUCIIIOBAJIbHO-BIIHOBHUX peakuii, iX Kiacu@ikaris.
VYpIBHIOBaHHS OKHMCHO-BIJIHOBHHUX pE€akliid METOJOM €JEKTPOHHOIo OanaHcy
(meTon Hekpacosa). BruiuB cepeoBuliia Ha repedir OKHCHO-BITHOBHUX PEAKIII.

Tema 4.2. 'anibBaHIYHI €JIEMEHTH.

EnexTponuuii moreHiian, WOTro YTBOPEHHS, BUMIPIOBAHHS EJIEKTPOIHUX
noTeHianiB. CTaHIapTHI €JEeKTPOJHI TMOTeHIan. TaOaullsd OKMCHO-BITHOBHHUX
noteHmiamB. HanpsiMmok miepebiry OKMCHO-BITHOBHUX peakIliil. 3alexHICTh
CJICKTPOHUX MOTEHITIANIB Bl TeMIepaTypu Ta KoHIeHTparii. @opmyrna Hepucra.
Psin manpyr metaniB. Tunu enexTpois.

['anpBaHIYHMI elEeMEHT, HOro ejekTpoximiuHa cxema. [Ipomecu, 1m0
BIIOYBAIOTbCS HA  €JEKTPoJax Hpu  poOOTI  TalbBAHIYHOIO  EJIEMEHTA.
EnexTpopyuriiiHa cuja rajibBaHiqHOro enemenTa. [lonspuzaiiis enekTpois.

Tema 4.3. Enextpoximis. Enexkrponis.

[ToHATTS Mpo eNneKTposTi3. YMOBU, HEOOX1AHI IJI MMPOBECHHS €JICKTPOJII3Y.
AHO/IHE OKMCHEHHS Ta KaTOJHE BIHOBJICHHS. EJEKTpOdi3 3 HEPO3YMHHHM Ta
PO3YMHHUM aHOJaMU. 3aKOHHW eneKTpoi3y. [lociaigoBHICTh po3psiay 10HIB Ha
Katojai Ta aHoxl. 3akoHum apanes. Buxim 3a crpymoM. BukopucranHs
€JIEKTPOII3Y (OTpUMAHHS Ta OYUIIEHHS METaJIB, 3aXUCHI TTIOKPUTTS).

Tema 4.4. Kopo3ist MeTaltiB Ta CIjiaBiB. 3aXHUCT Bi KOPO3ii.

Koposis meraniB. Knacudikamis KOpo31MHUX MPOLECIB 32 MEXaHI3MOM
Kopo3ii. XiMiyHa 1 eNeKTpoXiMiuHa Kopo3id. [IpuumHHM, 110 CHPHUSIOTH KOpPO3Ii.
EnexTpoaHi mpoiecu y KOpO3iMHUX TallbBaHIYHMX €JIEMEHTIB. MeToau 3aXucTy
METaliB BIJ KOpO3ii: JIEryBaHHS METaJiB; 3aXWCHI MOKPUTTS (HEMETalyHI,
METali4Hi); €JEKTPOXIMIYHI METOAM 3aXUCTy (MPOTEKTOPHUM, 3O0BHILIHBOTO
MOTEHIlIay); 3MiHa arpecUBHOCTI  KOPO3IMHOTO  cepeaoBUIlla  (BBEACHHS
1HT101TOP1B, 3MEHIIIEHHS KOHIIEHTpAIlli arpeCUBHUX KOMITOHEHTIB).

4. HaBuanbHi MaTepiajim Ta pecypcu

HapuanpHi MaTepianm, 3a3HadyeHl HWXKYE, JOCTymHI y  OibmioTerri
yHiBepcuTeTy. OO0B’SI3KOBOIO /0 BUBUEHHS € 0a30Ba JiTeparypa, 1HII MaTepiaiu
— dakynpTaTuBHI. Po3aim Ta TemMH, 3 SIKUMH CTYJEHT Ma€ O3HAMOMHUTHCH
CaMOCTI{HO, BHUKJIaJad 3a3Haya€ Ha JEKUIMHUX Ta NPaKTUYHUX 3aHATTIX.



[Ipesenrarii NekIiii Ta 3BITH 10 BUKOHAHHS JIA0OPATOPHUX POOIT PO3MIIIEHO Y
BIJIMOBITHOMY JTMCTaHIIHHOMY Kypci [11].
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5. MeTronuka ormaHnyBaHHs HABYAJIbHOI JUCITUIUTIHU (OCBITHHOTO KOMIIOHEHTA)

Jlex1iiigl 3aHATTS

BuuutyBaHHs JeKuiii 3 JUCHMIUIIHM  TPOBOAMTHCS MapaielbHO 3
BUKOHAHHSIM CTYACHTaMHU JIaOOpaTOPHUX POOIT Ta PO3TISAOM HHUMH MUTaHb, II0
BUHOCSITBCA Ha CAMOCTIHY po0OoTy. [Ipu uynTaHH1 JIEKI[1H 3aCTOCOBYIOThCS 3aCcO0U
1u1s BiteokoHdpepeniit (Google Meet, Zoom ToI1110) Ta 1IFOCTPATUBHUM MaTepian y
BUIJISI/II Mpe3eHTallil, siki po3MimleHi Ha miaatdopmi Moodle[11]. Ilicna koxHO1
JEKIii PeKOMEHIY€EThCS O3HAMOMHUTHUCH 3 MaTepialiaMd, PeKOMEHIOBAHUMHU MJIs
CaMOCTIHHOTO BHMBYCHHS, a TEpe]] HACTYMHOIO JICKI[IEI0 — MOBTOPUTH Marepial
MIONEPEAHBOI.

Neo | Onuc 3aHATTS

1 | Tema 1.1. Ilonsarrs npo xiMmiuHui enemeHT. [IpocTi 1 ckiagHl peYOBUHHU.
AOCOIIOTHI Ta BITHOCHI Macu aToMiB 1 MoJieKyJl. Mok peuoBuHU. MosipHa
Ta BiTHOCHA MOJICKYJISipHA Maca peYOBUHHU.

3ak0oH 30epeKeHHS MacHh PEYOBHH. 3aKOH CTAJIOCTI CKIIaTy. 3aKOH
ABorazpo Ta ioro Hacaiaku. Monsipauii 00’eM razy. [IoHATTS npo BIIHOCHY
TYCTHHY Ta3zy. MeToau 3HaXO/DKCHHS MOJEKYJSIPHOI Macu PEYOBHH, IO
3HAXOATHCS Y ra30MoaI0HOMY CTaHI.

2 |Tema 1.2. Knacudikamis Heopra"iyHux croiyk. IIpocTi Ta cknagHi
pedoBuHH. Metanmu Ta Hemetand. OKCHIW, OCHOBHI Ta aMpOTEpHI
TIAPOKCUIN, KHUCIOTH, COJi: CHOCOOM OJiep)KaHHS, XIMIYHI BJIACTHUBOCTI.
Peakmii mopsiiiHoro oOminy. KowmmiekcHi cronyku, a00yBaHHS —Ta
BJIACTHBOCTI. I €eHeTHYHHI 3B'I30K MIK OKCHJIAMH, OCHOBAaMHM, KHCJIOTaMH 1
COJISIMH.

3 | Tema 1.3. BHyTpiuIHs eHepris Ta €HTalbIIis, €K30- Ta CHIOTEPMIUHI peaKiiii.
[lepmmii 3akoH TepMoArHAMIKH. TermnoBl epeKTH 3a yMOB CTAJIOCTI TUCKY Ta
CTAJIOCTI 00’€My, iX 3B’SI30K 3 EHTAJbMIED Ta BHYTPIIIHBOK EHEPri€r0
cuctemMu. TepMoxiMiuHI piBHSHHSA. 3aKOHU TepMoximii. 3akoH ['ecca Ta ioro
BUKOPUCTAaHHA B TEPMOXIMIYHUX po3paxyHkax. CTaHIapTHUN TeIIOBUA
edeKT yTBOpPEeHHS XIMIYHOi croiayku. CTaHZapTHAa EHTaJbIlig 3TOPSHHS
pPEYOBUH.

4 | IIpomoxenns temu 1.3. TloHarrts mpo eHTpomito. EnTpomiss sk Mipa
HEBIOPSAKOBAHOCTI cucteMu. CTaHaapTHI eHTpomnii. Brimus erpomiifHOro Ta
CHTAJIBMIIHOTO (haKTOPIB Ha HANPSMIIEHICTh MporieciB. 3MiHa 1300apHO-
130TepMigyHOrO ToOTeHIiany (BUtbHOI eHeprii [1060ca) sk kpurepi
CaMOJIOBUTRHOCTI MPOTIKAHHA TpoIeciB. Po3paxyHku 3MiHM BUTBHOI €HEpril
['166ca. 3anexHicTh BiIbHOI eHeprii '100ca Bl TeMIIepaTypH.

5 | Tema 1.4. IIBUIKICTh peakiii B TOMOI'€HHUX Ta B T€TEPOr€HHUX CUCTEMAaX.
3akoH pgitounx wmac. Ilpocti Ta ckmanHi peakumii. IloHsaTrs mpo
MOJIEKYJISIDHICTh Ta TOpsAoK peakili. [Ipuxknaam MexaHi3MIB XIMIYHHUX
peakiiil. BB Temnepatypu Ha mBuAKICTh peakiii. [Ipasuiio Baut-I'odda.
Enepris aktuBamii. PiBassaus Appeniyca. [IoHATTS npo KaTamis.

6 | Tema 1.5. Cran ximiuHOi piBHOBaru. KoHcranta piBHOBaru roMOreHHUX Ta
TeTEPOrCHHMUX PeaKilii. 3B’ sI30K 3MIHM BUILHOI eHeprii ['100ca Ta KOHCTaHTH




piBHOBaru. 3mimieHHsi piBHoBaru. [lpunmun Jle Ilarenwe. IlosicHenHs
3MIIIEHHS] XIMIYHOI pIBHOBarm 3 TOYKHA 30py XIMIYHOI KIHETHKU Ta
TEPMOIMHAMIKH.

Tema 3.2. Enektpomitv, ix knacudikauia. CrymiHb aucoumiamii Tta ii
BU3HaueHHs Teopis AppeHiyca. Ponap po3uvHHMKAa TMpu  JucoLjiamii
pedoBuHU. CuiibHI Ta cnalki enekTpodiitu. KoHcTanTa aucomianii ciadkux
eNeKTpoMiTiB. 3akoH po3BeaeHHs OctBanbaa. CrTymiHYacTa JIUCOIlIALIiS.
Peaxkiiii ioHHOro 0OMiHY B pO34YHMHaX €JICKTPOJIITIB.

Tema 3.3. EnexTposiTHUHA AHUCOIIAIlsS MOJIEKYJ BOJIH. Wonuwuii T00YTOK
Boau. BonueBuii mokasnuk pH. I'iapomis comeid. Pi3HI BUmagku Tiapomizy
coneii. MoHHi Ta MoIeKy/sIpHi PiBHSHHSA peakiiil rigpoiizy. BusHaueHHs
peaKiii cepeOBHINA PO3YNHIB COJICH.

HanwmcanHs MOy IbHOT KOHTPOJIBHOT pOOOTH.

Tema 4.1. Cryninp oxucHeHHsA. [Ipouecn OKHCHEHHS Ta BIAHOBIICHHS.
OxucHUKN Ta BIJHOBHHUKHU. I1OCIIIOBHICTH CKIAaJaHHSI OKHUCHO-BIJHOBHHX
peaKiiiu, X KiaacudikaIris.

11

[IpomoBxkenuss Temu 4.1. VYpiBHIOBaHHS OKHCHO-BITHOBHHX pPEaKIlii
METOJIOM eJIeKTpoHHOro OanaHcy (Mmeron Hekpacoma). Brus cepenoBwina
Ha repeOir OKMCHO-BITHOBHUX PEAKITIN.

12

Tema 4.2. EnekTpogHuil TMOTEHIal, HOro YTBOPEHHS, BHUMIpPIOBaHHS
CICKTPOAHUX MOTeHmiamiB. CTaHAapTHI €JNEKTPOaHI moTeHiianu. Taomuis
OKHCHO-BIJHOBHMX TOTeHIiamB. Hampsmok mepediry OKHCHO-BITHOBHHX
peakiiii. 3aleXHICTh EJEKTPOJHUX TMOTEHLIATiB BiJA TeMmmepaTypu Ta
KoHIeHTpamii. Popmyna Hepracra. Psg nanpyr metamis. TUmm e1eKTPOIiB.

13

[IponoBxennss temu 4.2. Kiacudikamis enekTpoliB Ta TajlbBaHIYHHX
eJIeMEHTIB. ['anbBaHIUHMI eIeMeHT, HOTo eleKkTpoxiMiuHa cxema. I[Ipouecu,
0 BIAOYBAalOTHCA Ha €JIEKTPOJaX MpU poOOTI TaIbBAHIYHOIO EJIEMEHTA.
EnektpopyiuiiiHa cuiia rajibBaHIYHOTO €JIE€MEHTA.

14

Tema 4.3. TloHATTS TIPO €NEKTPOJI3. YMOBHU, HEOOXIHI JJIS MPOBEIACHHS
eJIEKTPOII3y. AHOJHE OKHCHEHHS Ta KaTOAHE BiMHOBIEHHA. Enektpoini3 3
HEPO3YMHHHUM Ta PO3YMHHUM aHOJIAMHU.

15

[TpomoBxenus Temu 4.3. 3akoHM eneKTpoizy. [lociimoBHICTh PO3psTy 10HIB
Ha Katoni Ta aHoxi. 3akonu dapazes. Buxin 3a ctpymom. Bukopucranus
CICKTPOI13y (OTPUMAHHS Ta OUMIICHHS METAIIB, 3aXUCHI HOKPHUTTS).

JlabopaTopHuil TPaKTUKYM

MeTtoro 11a00paTOpHOro MPAKTUKYMY € 3aKpIIJICHHS TEOPETUYHUX 3HAHb,

OTpMMAaHMUX Ha JIEKI[ISX Ta B TMPOIECI CaMOCTIHHOI pOOOTH 3 JiTEepaTypHUMU
JoKepelaMyd B XOJ1 BHUBYEHHS HaBYAIBHOI JUCHUILUTIHM «XiMis». Matepian
7a00paTOPHOTO MPAKTUKYMY CIPSMOBAHUIM Ha 3aKpIIUICHHS Ta MOTIHOIEHHS
IPaKTHYHUX HABUYOK PoOOTH B J1abopaTopii.

| Twxaens | Tema | Onmic 3amtaHoBaHoi po6oTH




BuszHnauenus
MOJISIPHOI1 Macu
kapOoH(IV) okcumy

BaroBuMm MeTosoM BHU3HAYUTH MOJSIPHY Macy
kapOooH(IV)  okcumy.  OsnHaifomutHcs 3
PIBHSIHHSIM CTaHY 171€aTbHOTO Ta3y Ta TMOHSITTIM
BITHOCHOI TYCTHHHM OJHOTO Ta3y 3a IHIIHAM.
[IponemMoHCTpyBaTH pO3paxyHKH 1 poOOTy
BUKJIQJIavy.

3axuct poboTH

4 JloOyBaHHs ta | Ogepkati Ta NPOAEMOHCTPYBATH XIMIUYHUN
XIMIYHI BJIACTHUBOCTI | XapaKTep IEIKUX OKCH/IIB. Onepxatu
OKCH/IIB Ta | BOKKOPO3YMHHI  TIIPOKCHJIM  METaliB  Ta
HEPO3UMHHHX BU3HAYUTH XIMIYHMM I[UIIXOM iX XapakTep.
T1APOKCH/IIB CaMOCTIHHO  CKJAcTH  PIBHSHHS  PEaKIIiil.
[TponeMoHCTpyBaTH poOOTY BHUKJIAAAUY.
3axucT poboTH
6 JloOyBaHHs ta | OgepxaTtu 3anpoONoOHOBAHI CEepedHl, KUCIl Ta
XIMIYHI BJIACTUBOCTI | KOMIUIEKCHI ~ COJII, BHBUMTH iX  XIMIYHI
cepeaHix Ta | BIacTUBOCTI. CaMOCTIHHO CKJIACTH PIBHSIHHS
KOMIUJIEKCHUX COJIEH | peakiiii. [IponeMoHcTpyBaTH poboty
BUKJIaJIavy.
3axucT poboTH
8 BusznaueHus BianoBigHO 10 OTpHMaHOTO 1HAMBITYaTbHOTO
CTaHJAapTHOTO 9 TPYNOBOTO 3aBJAaHHS TIPOBECTH PEAKIIIIO
TEIUIOBOTO  e(ekTy | HeTpamizamii CHUIBHOI KHUCIOTH CHIIBHOIO
peakuii OCHOBOIO 1 OOYHCIUTH TEIUIOBUN €(QEeKT Li€i
HelTpam3anii peakuii. IlpogeMOHCTpyBaTH pO3paxyHKH 1
poOOTY BHKIAJady.
3axucT poboTH
3axuct poooTH
10 Po3uunn O3znaliomuTHcs 3 3araJbHUMU
EJIEKTPOJIITIB 3aKOHOMIPHOCTSIMU TIPOXO/KCHHSI PEaKIliil Mixk
€JIeKTPOJITaMH, BHKOHATH iX Ha MPAKTHIII.
CaMOCTIHHO  CKJAcTH  PIBHSHHS  PEaKIIii.
[TpomeMoHCTpYBaTH poOOTY BHUKJIAAAYY.
3axuct poboTu
12 Jlucoriaris Boau, Busznauntu 3MmiHy peakiii cepeloBUIla B
BOJIHEBHI MOKa3HUK. | po3uuHax cojed. Jlochaiautu dakrtopu, 110
[Mapomis coneit BIUIMBAIOTh Ha TJIMOWHY Tipoiii3zy. CaMOCTIHHO
CKJIaCTH PIBHSTHHS peaKIIiu.
[TponemMoHCTpyBaTH poOOTY BHUKJIAAAUy.
3axucT poboTH
14 OkucHO-BiAHOBHI | CKIacTH TaJllbBaHIYHUN €JIEMEHT Ta BUMIPSITH

MPOIIECH.
[TincymMKoBe 3aHATTS

voro EPC, HaBuuTHCI  KOPUCTYyBaTHUCS
€JEKTPOITI3epOM Ta TMOSICHUTU  3aJICKHICTh
SJICKTPOJHMX  IIPOLECIB  Big  MaTeplaliB




esnekTpoiB. CaMOCTIHHO CKJIACTH PIBHSHHS
peaxIii. [IponemoHCTpYBaTH poboty
BUKJIaAa4dy. Jlo BijoMa CTyJIEHTIB JOBOIUTHCS
KUTBKICTh OalliB, SIKy BOHH HAaOpaiH MPOTITOM
cemectpy.  CryneHtn, ki Oyid  He
JTOMYIICHUMHU JI0 CEMECTpPOBOI arecTallii 3
KPEAUTHOTO MOJYJIsl, MAIOTh YCYHYTH NPUYHHH,
110 TIPU3BENHU J0 I[HOTO.

3axuct podoTu

6. CamocriiiHa poOoTa CTyIeHTa

Camocriiina pobora cryaerra (CPC) mnpotsrom cemecTpy BKIIOYAE
MOBTOPEHHS JIEKIIMHOrO Marepially, BUKOHAHHS 1HAWBIAYaJIbHUX JOMAIIHIX
3aB/aHb, O(OpPMIIEHHS 3BITIB 3 BUKOHAHMX JIADOPATOPHUX POOIT, MIATOTOBKY 10O
MOJYJIbHOI KOHTPOJIBHOI POOOTH, MIATOTOBKY IO 3aXHUCTy JIaDOpaTOpHHUX POOIT
(HanmMcaHHS KOHTPOJBHUX POOIT), MIATOTOBKY JO 3aliky. PexkoMeHaoBaHa
KIJIBKICTh TOJWH, SIKa BIIBOJAUTHCS HA MIATOTOBKY A0 3a3HAYCHUX BHIIB POOIT:

KinpkicTs roauH
Bun CPC . l
HA IiJITOTOBKY

[TinroToBKa 10 ayAMTOPHHUX 3aHATH: MIOBTOPECHHS JICKIIMHOTO | 2 — 3 TOJWHM HA
Marepially, BAKOHaHHS 1HJIUBITyaIbHUX JTOMAIIIHIX 3aBJIaHb, | THXKICHb
CKJIaJIaHHS PIBHSHD PEAKIIiH 10 J1abopaTopHUX poOiIT,
MiTOTOBKA JI0 KOHTPOJIBHUX POOIT, 0(hOpMIICHHS 3BITIB 3
BHKOHAHHUX J1a00paTOPHUX POOIT

[TigroroBka 1o MKP (moBTOpeHHs MaTepiany) 4 roguHU

[TigroToBKa J10 3aJIKy 8 roquH

[ToniTrka Ta KOHTPOJIH
7. IMoniTika HaBYAJIbHOI JUCIMUILTIHU (OCBITHHOT'O KOMITOHEHTA)

VY 3BuUYaiHOMY peXumi pPOOOTH YHIBEPCHUTETY JEKIii Ta JabopaTopHi
MPAKTUKYMHU TPOBOMAATHCS B HABUAIBHUX ayJUTOPIAX. Y 3MIIMIAHOMY PEXUMI
JEKIINAHI 3aHATTA MPOBOASATHCS AMCTAHIIAHO, 3 BUKOPHUCTAaHHSAM 3ac00iB AJis
BimeokoHpepenin (Google Meet, Zoom Tomio), nabopatopai pobotu — y
HaBYaJIbHUX JabopaTopisix. Y AUCTAHIIHHOMY PEXHMMI BCl 3aHATTS MPOBOASATHCA
yepe3 3acobu Aid BiAeOKOH(epeHuil. BiaBigyBaHHs Jiekwiil Ta J1abopaTopHHUX
3aHSTh € 000B’ I3KOBUM.

[lepen mowyaTkoM YeproBOi TEMH JIEKTOP MOXKE HAJCWUIATH THTAHHS TI0
OyIb-sIKiM 3 MUHYJIUX TEM 3 METOIO 3aKPITUICHHS ONpalbOBAaHOTO MaTepialy.
[IpaBwita 3axucty 1abopaTopHUX POOIT:

1. Jlo 3axucTy JOIMYCKalOThCS CTYICHTH, SKI OynIM TPUCYTHI Ha 3aHSATTI,
CaMOCTIHO Ta MPaBUJIBLHO BUKOHAIW MOCIHIJIA, MAIOTh MPAaBUIBLHO OGOpPMIICHUN
3BIT JI0 BUKOHAHHS JIA0OpaTOpHOi poOOTH.




2. Y 3BITI 10 BUKOHAHHS JabopaTopHOi POOOTH MailTh OyTH KOPEKTHI
PIBHSIHHSL pe€akiliii, HaBEICHO BCI HEOOXiJHI pO3paxyHKH, Tpadiku, HasSBHI
CIIOCTEPEIKEHHS Ta BUCHOBKH.

3. 3axucT BiAOyBaeThCs 3a rpadikom, 3a3HAUECHUM Y 11.5.

4. [Ticns mepeBipku 3BiTy BUKIaJaueM poOOTa BBAXKAETHCSA 3apaxOBaHOIO,
SIKIIO HE MICTUTh CYTTEBUX HEHOJIKIB. SIKIIO B 3BITI € CYTTEBI HEJOJIKHU, 3BIT
MOBEPTAETHCS CTYACHTY ISl IOOTIPAIFOBAHHSI.

3. KO CTYAEHT MpPONYCTHB 3aHATTSA, TO JUIsl BIANPALIOBaHHS BiH Mae: a)
MPOJIEMOHCTPYBATH BUKJIaJady BIAMOBIIHUM 3BIT JO BUKOHAHHA JIaOOpaTOPHOI
poOOTH 3 HaBEJAECHUMH PIBHSHHAMM peakiiil (piBHSHHS CKIIAJAIOThCS CTYIECHTOM
CaMOCTIHO), ajie 6€3 po3paxyHKiB, CIIOCTEPEKEHb Ta BUCHOBKIB; Ta 0) MPaBUIIbLHO
BIJIMOBICTH Ha 3allMTAaHHS BUKJIAJaya 1Mo TeMi J1abopaTopHOi poOOTH, MICIS YOro
OTpUMYE J03BUI Ha BiampaioBanHs. [1i1 yac 3BUYAHOrO Ta 3MIMIAHOTO PEKUMY
poOOTH YHIBEPCUTETY CTYACHT BIANPAIbOBYE MPOMYIIEHY POOOTY y HaBYANIbHIM
nabopaTopli 3a JOMOMOTOI0 JIOMOMDKHOTO TEPCOHANly YW BHKJIajaua, IMiJ 4ac
JUCTAHIIIMHOTO — 3  BHUKJIAQJaueM 3 BHKOPHUCTAaHHAM  3aco0iB A
BimeokoHpepen . [licnsa BiAmpamfoBaHHS CTYJEHT Ma€ 3aXHUCTUTU JTAOOPATOPHY
po0OTYy y BUKIIa/1aya.

[IpaBuna HamMCaHHS KOHTPOJBHUX POOIT:

1. CryneHT Mae  HamMcaTd  KOHTPOJIbHY  PoOOTYy  caMoOCTiHO, 3a
1HJIMBIAYaJIbHUM 3aBIAaHHSM.

2. [lin yac 3BMYAlHOrO Ta 3MIMIAHOTO PEXKUMY POOOTH YHIBEPCUTETY NpH
IIPOBEJICHHI KOHTPOJIbHI pOOOTH CTYACHT MA€ BIIKIIOUUTH TeJe(dOH.

3. JIoIyCKaeTbCsl ~ BUKOPUCTAHHS  TUIBKM  JO3BOJIGHUX  BHKJIAJadyeM
JOBITHUKOBUX MaTepiaiB.

4.  SIkmo cTyAeHT He BKas3aB CBO€ IMpi3BUILIE Ta WUp IpynH, podora He

OIIIHIOETHCSA 1 Ma€ OYTH TIepecKIacHa.

[TpaBuna npu3HadeHHS 320X0UyBATHHUX OaTiB:

1. 3a akTHBHY POOOTY Ha JIeKIlii HapaxoByeThcs 10 0,5 3a0X0uyBaIbHUX OalliB
(asre He OumpIIe 8 OaiB HA CEMECTD).

2. 3a akTuBHY po0OOTYy Ha 1abOpaTOpHOMY 3aHATTI HapaxoByeTbcs 10 0,5
320X04yBaJIbHUX OaliB (ajie He OuTbiie 4 OaJliB HA CEMECTP).

3. SK110 3BIT 10 BUKOHAHHS JIA0OPATOPHOI pOOOTH HE MICTUTh MIOMUJIOK 1 HOTO
MIAMUCAHO BUKJAJaueM 3 Tepuioi crnpobu 31adi (poOOTy 3apaxoBaHO) [0
3aKiHYEHHS JJa0OPaTOPHOTO 3aHATTS, TO CTYJEHTY HapaXxoBYeThCs +1 mogaTKOBUN
oai.

[IpaBwia npusHaueHHs mrpadgHux Oais:

1. VY pa3l BiICYTHOCTI Yy CTyA€HTa Ha MOYaTOK JabOpaTOPHOTO 3aHATTS
CaMOCTIMHO BHKOHAHOT'O 1HJIMBITyaJIbHOTO JOMAIIHLOTO 3aBJAaHHS HAPAXOBYETHCS
-1 Gan.

2. VY pa3i BiACYTHOCTI Yy CTyACHTa Ha TMOYATOK JabOpaTOPHOTO 3aHATTS
PO37PYKOBAHOTO YW HAIMKMCAHOTO BiJ PYKW 3BITYy /10 BUKOHAHHS JIaDOpaTOPHOI
poboTH HapaxoByeThes -1 Oan.



[oniTuka nennaiiHiB Ta MepecKiIaiaHb: BU3HAYA€ThCs 1. 8 [1omokeHHs Tpo
MOTOYHUH, KAJICHIAPHUHN Ta CEMECTPOBHI KOHTPOJIb pe3ysibTariB HaBuaHHs B KIII
M. Iropst Cikopchkoro

[oniTuka 110710 aKaAeMIYHOI JOOPOYECHOCTI: BHU3HAUYAETHCS MOJIITUKOIO
aKaJIeMivHOT YECHOCTI Ta 1HIITMMU TOJIOKeHHSIMU KOIeKCy YecTi YHIBEpCUTETY.

8. Buii KOHTPOJIIO Ta PEUTUHIOBA CUCTEMA OL[IHIOBAHHS PE3yJIbTaTIB HABYAHHS
(PCO)

Buay KOHTpONIO BCTAHOBIIOIOTHCS BiAMOBIAHO A0 IlomoxeHHss 1po
MOTOYHMM, KAJICHAAPHUI Ta CEMECTPOBHM KOHTPOJIb pe3yibTaTiB HaBuaHHs B KIII
M. Irops Cikopchkoro:

1. [1oTOYHUN KOHTPOJIb: KOHTPOJIbHI pOOOTH Ha JIa0OPATOPHUX 3AHITTIX,
OIlIHKA 32 BUKOHAHHS jabopaTopHux podit, MKP.

2. Kanennapauii KOHTPOJIb: TPOBOAUTHCS JABIYI HA CEMECTP SIK MOHITOPUHT
MOTOYHOTO CTaHy BUKOHAHHS BUMOT CHUJIA0yCy.

3. CeMecTpOBUI KOHTPOJIb: 3aJIIK.

PeliTuHroBa cuctema OLIIHIOBAHHSI pe3yJIbTaTiB HABUYaHHS

Peittunr crynenra 3 aucuuriiau (RD) ckiamaerbes 3 cymu 0aniB, K1 BiH
OTpUMYE 3a:

1. ekcripec-KOHTPOJIb Ha J1A0OPATOPHOMY 3aHSITTI;
2. BUKOHaHHS J1a00paTopHOi poOOTH;

3. MOyJIbHY KOHTPOJIBHY POOOTY.

4. BIZTIOBIJIb HA 3aJIKY.

VY Bumagky NpoBENEHHS JEKIIi Ta 1ab0paTOPHUX 3aHATH y JMUCTAHIIHHIN
dbopMi CTyZCHT NMOBUHEH MaTH BIJMIOBITHI KOMITIOTEPHI 3aco0u 3B's3Ky (poOoua
BileoKaMepa, MikpodoH, Tmporpama 3B'S3Ky). Bukimagad 37iliCHIOE 3B'S30K
BUKOPHUCTOBYIOUHM cepBicu (Hanpukiaa Google Meet abo Zoom) 3a mOCHIaHHSIM,
10 HA/Ia€ HA €JIEKTPOHHY MOMTY abo (Ta) TejerpaM-KaHas IpyIu.

B pa3si nepexoay yHIBEpCUTETY Ha IMCTaHLIMHY (OpMYy HaBYAHHS 3BITU MPO
BUKOHAHHS J1a0OpaTOpHUX poOIT HAZAIOThCA B E€JIEKTPOHHOMY BHIJISAI Ha
eNIEKTPOHHY TOIITY BUKJIaaua.

CucremMa peiiTHHIOBUX (BaroBux) 0aj1iB Ta KpUTEPii ONIHIOBAHHS

1. Excripec-KOHTpOIb Ha J1a0OPaTOPHOMY 3aHSITTI.

Barosuii 0an -10. MakcumainbHa KIIbKICTh OaniB craHoBuTh 10 GamB - 6 = 60
OaJiB.

2. BukonanHs 1a00paTopHOi POOOTH.

Barosuii 0an -1. MakcumaibHa KIJIBKICTE OaiB CTaHOBHUTE 1 6ai - 7 = 7 OauiB.

3. MonaynibHa KOHTpOJIbHA pOOOTAa.



Barosuii 6an — 33. MakcumanbHa KUTbKICTh OaniB ctaHOBUTH 33 Oamu - 1 = 33
O6amu. Menme 20 OamiB (menme HDK 60% 3agad mpaBWIBHO pO3B’S3aHI) —
KOHTPOJIbHA HE 3apaXOBY€EThCA.

YMOBOIO OTpUMAaHHS MO3UTUBHOI OIIHKM 3 KaJICHJAPHOTO KOHTPONIO €
BUKOHAHHS BCIX 3allJTAHOBAHWX Ha Ilell yac poOIT (HAa dYac KaJeHJIapHOTO
KOHTpodt0). Ha mnepmiomy kaneHmapHOMYy KOHTpoui (6-ii THXKIEHB) CTYIEHT
OTPUMYE «3apaxOBaHO», AKIIO MOro MOTOYHUM peuTUHr He MeHe 0,523 = 11,5
OanmiB. Ha npyromy kanenmapHomy koHTpousi (10-ii THXKIEHB) CTYIEHT OTPUMYE
«3apaxoBaHO, SIKIIO HOT0 MOTOYHUM peUTHHT He MeHIe 0,545 = 22,5 6anu.

Kpurepii ofiHku pi3HOBUIIB KOHTPOJbHUX 3aX01iB

TumnoBi HOpMM oOIiHOYHHMX OaJliB TpPH TEpeBipil 3aBAaHb KOHTPOJIBHHUX
3axo/iB (e b — BaroBwmii 6ai1, r — peTUHTOBA OIIHKA):

1. a) BIAMOBI/Ib MPaBWIbHA, TOBHA, OOTPYHTOBAHA;
0) 3amaua po3B ' s3aHA BIPHO, 3 TOSICHEHHSIM, YITKO 1 IPaBIWIBHO 0OPMIICHA;
0,96 <r<1,0b
2. a) BIAMOBiNb TpaBWIbHA, OOTpyHTOBa, ame HeBuuepnHa (90-75 %

POrpaMHOro MaTepiainy), Ma€ HECYTTEBI TOMUJIKH;
0) 3a7a4a po3B’ si3aHa BIPHO;
0,75b <r<0,9b
3. a) BIJNOBIJb HEMOBHA, MICTUTh MeHIE 75 % MporpaMHOro marepiaiy, aie
CTYJICHT TIPaBWJIBHO pearye Ha 3ayBaXCHHS BHUKJAJadva, IIBUAKO HABOJIUTh
HEOoOX11HY 1H(OopMaIlito;
0) mug 3amadi 3HAWJICHO MPABWIBHUN X1 PO3B S3aHHS, ajie JIOIYIIEHI
apipMETUIHI TTOMUJIKH;
0,6b < r<0,75b
4. a) BIAMOBIAL MICTUTH MeHIIe 60 % mporpaMHOro marepiaily, Ma€ BEIUKY
KUTBKICTh CyTTEBUX MOMMJIOK, OCOOJIMBO TIPH CKIaAaHH] (POPMYI XIMIYHUX CTIOTYK
Ta PIBHSHD XIMIYHUX PEAKITiH.
0) 3amaya po3B'sA3aHa 3 CYTTEBUMHU IOMUIKaMH, a00 Ti pO3B 30K HE
JOBEICHMI J10 JIOT1YHOT'O 3aBEPILIECHHS;
0,0b <r<0,6b.

Po3paxynok mkaiau (R) peHTHHry:
Cyma BaroBux 0ajiiB KOHTPOJBHUX 3aXO0/iB MPOTITOM CEMECTPY CKIIA/IAE:
Ry =7-1+106 + 33 =100 6auis..
Peiitunrora orinka (RD) aucrumiiau GopMyeThCsl SIK CyMa BCIX PEUTHHTOBHUX

. o . [}
OaniB Q I, Ta 3a0XO4YyBaJIbHUX/IITpapHUX OB q I, .
k s

RD=Qr +qr,
k s
CemecTpoBHUM KOHTPOJIEM € 3aJliK. Y MOBHU JIOMYCKY JI0 3aJIKY:
1)  BukonaHHs Ta 3aXUCT ycCiX JabOpaTOPHUX POOIT.
2)  Peittunrosa ominka (RD) ne menmie 40 6aiB.



CryzaeHTH, K1 HaOpaJiu MPOTATOM CEMECTPY HEOoOX1HY KinbKicTh 0aniB (RD
< 0,6 R), MaroTb MOKJTMBOCTI:

. OTPUMATH 3QJTIKOBY OINHKY (3aJ11K) TaK 3BaHUM «aBTOMATOM» BiIIOBITHO 70
HAaOpaHOIO PEUTHUHTY;

. BUKOHYBATH 3aJIIKOBY KOHTPOJIbHY POOOTY 3 METOIO MiIBUIICHHS OLIHKY;

. y pa3l OTpUMaHHS OLIIHKK OUIBIIOT, HIXK «aBTOMAaTOM» 3 PEUTHHIY, CTYAEHT
OTPUMYE OILIIHKY 32 pe3yJbTaTaMu 3aJlIKOBOT KOHTPOJILHOT pOOOTH;

. y pa3l OTpUMaHHS OLIIHKA MEHILOI, HIXK «aBToMaToM» 3 pedutunry (<0,6R),

nonepeHid peUTUHT CTYIEHTA 3 IUCLUUIUTIHA CKACOBYETHCS, 1 BIH OTPUMYE OIIHKY
TIIBKH 32 pe3yJIbTaTaMU 3aJ1IKOBOI KOHTPOJILHOI poOOTH.

CryzaeHTH, K1 HaOpaiu IPOTATOM CEMECTPY PEUTHHT 3 KPEIUTHOTO MO
menie 0,4R, 10 3a1iky HE TOMYCKArOTHCS.

Skmo pedTuHT cryAeHTa 3HaxoauThesa y Mexkax 0,4 R < RD < 0,6 R, Bin
3000B’s13aHUI BUKOHYBATH 3aJ11KOBY KOHTPOJIBHY POOOTY.

3aBgaHHS 3aIIKOBOI POOOTH CKIAAAEThCS 3 UYOTUPHOX IMUTAaHb PI3HUX
po3auTiB  poOOYOi HABYANBHOI MPOTpaMH JUCIUIUTIHU. 3aBJaHHS MAaloTh
3a0e3MeYnTH NEPEeBIPKY 3AATHOCTI CTYICHTIB IHTETPOBAHO 3aCTOCOBYBATH 3HAHHS,
3100yTi IpH OMpallOBaHHI TPOrpaMy HaBYAIbHOI AUCIUTLIIHU

[lepmie nutanHs (r;) owiHiOeTbes y 16 OamiB. HacTynHi Tpu mnuTaHHS
3aJ1IKOBOi po00THU (T7, T3, T4) OLIHIOTECA y 17 OaiiB BIAMOBIAHO /10 HABEACHUX
BUILIE KPUTEPIiB OILIHIOBaHHS. PO3Mip MIKaJM OLIHIOBaHHS 3aJliKOBOi poOOOTH
CTaHOBUTH 67 OaJiB, OCKUIBKY 3MCHIIICHWI HAa 3HAYCHHS BaroBOr0 0aay MOIYJIbHOT
KOHTPOJBHOT pOOOTH.

R < 100 — I'vkp =100 - 33 =67

CymMma OaiiB 3a KOXHE 3 YOTUPHOX 3aBAaHb 3aJIIKOBOI KOHTPOJIBHOI POOOTH
ta MKP nepeBoauThCst 0 3a1iKOBOI OLIIHKKM aHAJIOTIYHO 13 3BEJICHHIM ITiJICYMKIB
3a PEUTUHTOBOIO OIIHKOIO RD 3 KpeauTHOTO MOAYJsS 3TiHO 3 HIKYEHABEICHOIO
TaOIUIEIO

R=r1+1, +13+14F IVKp

Buxogsun 3 posmipy mkamu (Ryuxy = 100 OamiB) uid OTpUMAaHHSA CTYIEHTOM
BianoBigHux oimiHok (ECTS Ta TpagumiiHux), 10 3aJ1IKOBOi BIJJOMOCTI HOro
peliTuHroBa ouinka R = R¢ nepeBoauThCS 3riHO 3 TAOIULEIO:

KuekicTs OaniB Omigka
100-95 BigminaO
94-85 Jlyxe nobpe
84-75 Jlobpe
74-65 3aJIOBUILHO
64-60 JlocTaTHbO
Meuie 60 He3anosiipHO
He BUKOHAHI YMOBH JOIYCKY He monymieHo

9. JlonaTkoBa iH(popMallist 3 AUCIUILIIHA (OCBITHHOTO KOMITOHEHTA)



[Tepenik maTepiamiB, SIKUMH TO3BOJIEHO KOPUCTYBATHUCH TI1]] 4aC €K3aMEHY:
1)  Tlepioguuna TaOIUII.

2)  TaGmums pO3YMHHOCTI.

3)  TaOnuis craHgapTHUX €IEKTPOJHUX MOTEHIIIAIB.

Po6ouy nporpaMmy HaBYaJIbHOI JUCHUILIIHY (CHIIa0yC):
CknazieHo cTapiiuM BHKIJIaJadeM Kadeapu 3arajabHoi Ta HEOPTraHiuHO1 XIMIi:
K.X.H. [lImakom A. €.

YxBaneno MetoanuHoro komiciero XTD (mpotokoi Ne 10 Bix 26.06.2025 p.)
YxBaneHo kadeaporo 3arajbHOi Ta HEOPraHIYHOT XiMii

(mpotoxoit Ne 11 Bix 28.05.2025 p.)

[Toromxeno MeToaMYHOI0 KOMICIEO THCTUTYTY a€POKOCMIYHHUX TEXHOJIOTIN
(mpotoxoi Ne 3 Bix 05.05.2025)



