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[Iporpama HaBYAILHOI JUCIIUTUIIHU
1. Onuc HaBYAJIBHOI JUCHIUILIIHM, 11 MeTa, IPpeAMET BUBYAHHS Ta PE3YyJIbTaTH
HaBYaHHS

XiMist IIUPOKO BUKOPUCTOBYETHCS JIJISI BUPIMIEHHS CYYaCHUX TEXHOJIOTTUHUX
3aBAaHb 1 € OJHUM 3 IHCTPYMEHTIB BHUPIIICHHS TPUKIAAHUX 3amad. BminHA
OTPUMYBAaTH TMEBHI KOHCTPYKLIWHI MaTepiaau 3 Hamepea 3aJaHuMu  (i3HKo-
XIMIYHUMH ~ BJIACTHBOCTSMH € OJAHMM 3  KIIOUYOBHX y  Cy4acHOMY
MaTeplaJio3HaBCTBI, 30KpeMa 1 B KOHCTPYIOBaHHI JITAJbHUX  arapaTiB.
[TinBumeHHs CTIMKOCTI Ta, 3a HEOOXIJHOCTI, 3aXHUCT TaKUX KOHCTPYKIIMHUX
MaTepiamiB Bl [ii 30BHIIIHBOIO CEPEIOBUIIA B YMOBAax €KCIUTyaTalli TaKoX €
OJIHUM 3 3aBJaHb, PO3B’SI3yBaHUM 3a JOTIOMOTOI0 3HAHb 3 XiMii. [HIIUM acmekToM
BUKOPUCTAHHS LIUX 3HAHb € CTBOPEHHS, OTPUMAHHS Ta BUKOPUCTAHHS MaTrepiaiiB
JUIsl €HEProIepeTBOPIOIOYNX CHUCTEM (MAJIMBHUX €JIEMEHTIB, aKyMYJSATOPIB), IO




IIMPOKO BUKOPUCTOBYIOTHCS Yy Cy4YacHiM TexHimi. JlucuuriiHa crpusie OuIbIl
¢()eKTUBHOMY BUBUYEHHIO HACTYITHUX CIEHIAJIbHUX JUCIMIUIIH Ta 3aKiaaae 0a30Bi
3HAHHS 3 BEJICHHS Ta Mepea0aueHHs pe3ybTaTiB (Pi3UKO-XIMIYHUX TIEPETBOPEHD Y
TEXHOJIOTIYHUX IIpoIecax.

IMpeamer quCHMIUTIHN: XIMIYHI IOHATTS Ta 3aKOHM, IO 3aCTOCOBYIOTHCS

JUTSL O3B’ SI3aHHS TUITOBUX 1H)KEHEPHHUX 3a]1a4.

Metorw qucuumniiHu € GOpMyBaHHS y CTYACHTIB 3/JaTHOCTEM:

OMKCYBATH Ta MOSCHIOBATH XIMI4HI MPOLECHU Ta (PI3UUHI ABUILA, K1 1X
CYIPOBOJIXKYIOTh, 13 3aCTOCYBaHHSIM C(HOPMOBaHUX (PI3ZUKO-XIMIUYHUX
ySIBJICHD;

aHaJI13yBaTH 3arajibHi MEXaH13MU Nepediry XIMiYHHUX MPOIECIB 3 TOUKU 30Py
Cy4YaCHHUX YsIBJICHb PO OYJI0OBY PEUOBUHU;

BUKOPHCTOBYBATH TEPMOJMHAMIYHI Ta KIHETHYHI ()aKTOPH, K1 CIIPUSIOTH
MPOXOJKEHHS XIMIYHUX pEaKIliii Ta yTBOPEHHS MOTPIOHUX PEYOBUH;
MPOBOJIUTH aHAI3 Ta PO3YMITH MEXaHI13M SIBUIIL, sIKI BAHUKAIOThH B
€JCKTPOXIMIYHUX CHCTEMAX.

3riIHO BUMOT OCBITHBOI MPOTPAMH CTYJICHTU TICIIsI 3aCBOEHHSI HABYAIBHOI

I[I/ICI_[I/IHJ'IiHI/I MaroTb NPOACMOHCTPYBATH TaKi pe3yJibTaT HABYAHHS:

3araiapHi KoMneTeHTHOCTI (3K)

3K 05 31aTHICTD MpaIIOBAaTH Y KOMaH/I1

3K 08 31aTHICTh BUMTHCS 1 OBOJIOJIIBATH CYYaCHUMH 3HAHHIMU

3K 14 3maTHICTE 0 MI)KOCOOMCTICHOT B3aeMOIi1

daxoBi komneTeHTHOCTI (PK)

DK 11 3HaHHS OCHOBHMX 3aKOHIB MEXaHIKH, MOJIEKYJSIPHOI (13HKH,
€JIEKTPOMArHEeTU3MY, OIITHKH, aTOMHO1 b13uku,
€JIEKTPOTEXHIKH, EJEKTPOHIKM, OPraHiuHOi 1 HEOPraHiuHOl
Ximii

[Iporpamni pesyabratu HaBdauHs (IIPH)

ITPH 11 Po3ymiTH mpuHIMIIM MEXaHIKM pPIIUHM Ta Traszy, 30Kpema,
TiApaBIiKK, aepOaAMHaAMIKK (Ta30IMHAMIKH )

ITPH 24 3acTocoByBaTH y HaBUYalIbHIM 1 mpodeciiiHii MisUTBHOCTI
OCHOBHI  3aKOHM  MEXaHIKH, MOJEKYJSIpHOI  (i3HKH,
€JIEKTPOMAarHeTu3mMy, ONTHKH, aTOMHOI1 Gbi3uKwy,
€JIEKTPOTEXHIKH, EJEKTPOHIKM, OPraHiuHOlI 1 HEOPraHiuHOl
Ximii

ITicns 3aCBOCHHA HaB4YaJbHOI1 ,ZII/ICIH/IHJIiHI/I CTYACHTH MarOThb

IPOJIEMOHCTPYBATH TaKi MPEIMETHI PE3yIbTaTH HABYAHHS:
3HAHHSA:

MOJIOKEHb CYYaCHUX TEOpii OyJI0OBU aTOMIB Ta XIMIYHOTO 3B’SI3KY;
OCHOBHHUX ITOHSTH Ta 3aKOHIB XIMIYHOI TEPMOAMHAMIKY 1 KIHETUKH; METO/IIB
aHaI3y BIUIMBY MapaMeTpiB CUCTEMH Ha CTaH XIMIYHOI pIBHOBAry;
BJIACTUBOCTEH PO3UMHIB HECIIEKTPOJIITIB Ta CICKTPOIITIB;




3aKOHOMIPHOCTEHN MIPOXOJKEHHSI OKHCHO-BITHOBHUX MPOIIECIB Ta PEAKITIH;
0COOJIMBOCTEM 3aCTOCYBAHHSI XIMIYHUX JKEPEN €IEKTPOSHEPTii,
3aCTOCYBaHHS €JIEKTPOIIi3y, METOAIB OOPOTHOU 3 XIMIUHOIO Ta
SJIIEKTPOXIMITHOIO KOPO3i€I0;
YMiHHA:

" aHaNi3yBaTH 3QJIEXKHOCTI XiMiYHMX BIACTUBOCTEH PEUOBHH Bijl TUITY 3B’SI3KY
Ta OyJI0BU MOJIEKYJI;
pO3paxoByBaTh OCHOBHI TEPMOJMHAMIYHI Ta KIHETUYHI TapaMeTpH
XIMIYHUX MPOIIECIB, BUKOPUCTOBYBATH X JUIsl CHPSIMYBAHHS OCTaHHIX y
NOTPIOHOMY HAIpPSIMKY;
OITIHIOBATU MOKJIUBICTh NIEPEOITy peakilii Mixk eJIEKTPOJIITaMH, BU3HAYaTH
ONTUMAaJIbHI CIOCOOU TOCIa0ICHHS a00 MOCHIICHHS T1APOIi3Y;
BHU3HAYATH HAMPSMOK OKHCHO-BITHOBHOTO MIPOLIECY, CKIAIaTH CXEMHU
rajbBaHIYHUX €JIEMEHTIB, 00UHCIIIOBATH €JICKTPO 1HI noTeHIianu ta EPC;
BU3HAYATH MOCIIIOBHICTH 3[1HCHEHHS €JIEKTPOXIMIYHUX TPOLIECIB HA
€JICKTPOJIaX i1 9ac eJIEKTPOIII3y, pO3PaXOBYBATH KIIBKICTh OEP>KaHOT
PEUYOBUHU MICIIA €JIEKTPOII3Y;
3aCTOCOBYBATH METOJIH 3aXHCTy METAJIB BiJl KOPO3ii.

JOCBi/T:

PO3B’sI3yBaHHS THIIOBUX 3aBJaHb, 110 BITHOCITHCS 10 MPEAMETY HaBYAITbHOI
JTHACIUATLIIHY;
po0oTH B XIMI4HiH J1abopaTopii, MPOBEAECHHS OCHOBHUX XIMIYHUX pEaKI[ii B
1a00paTOpPHUX YMOBAX, CKJIaIaHHs 3BITY IPO BUKOHAHHS JTaO0OPaTOPHHUX
pOOIT.

2. IlpepexBi3uTH Ta MOCTPEKBIZUTH AUCIUIIIIHUA (MICIE B CTPYKTYPHO-JIOTTUHIN
CXeMI HaBYaHHS 3a BIJIMOBIIHOIO OCBITHBOIO MPOTPAMOI0)

Marepian KpemuTHOTO MOAYJsi Oa3zyeThcs Ha auciuruiiHax "Ximis", "dizuka",
"Marematuka" 3a mporpaMoro cepeaHpoi mkoau. KommereHiii, oTpumMani
CTYJIEHTaMH B MPOLECI BUBYEHHS I[bOT0 KPEAUTHOTO MOJYJISI, 3aCTOCOBYIOTHCS IS
OMaHyBaHHS HACTYMHOI JHUCUMIUIIHA LUKIY MpOQeciiHOI MiArOTOBKH TPETHOTO
ceMecTpy: «aepokocMmiuHe Marepianio3HaBcTBo» (I1020), B pamkax sKoi
nependayeHo 3acTOCYBAHHS 3aKOHIB (I3MKA Ta XiMIi IS KOHCTPYIOBaHHS
JITaNIbHUX arapaTiB Ta CUCTEM KepyBaHHS HUMHU.

3. 3MicT HABYAJIbHOI JUCIIAIUIIHA

Poszin 1. OCHOBHI 3AKOHOMIPHOCTI TTEPEBITY XIMIUHUX
[TPOLIECIB.

Tema 1.1. AtoMHO-MoneKymsipHe BUeHHS. CTEXIOMETPpUYHI 3aKOHH XIMi].

XiMmisl K HayKa PO PEYOBUHU Ta iX NMepeTBOPeHHs. [IoHATTS npo XiMIYHUI
eneMmeHT. [3otonu. [lpocTi 1 cknanHi pedyoBuHuU. SABunie anorpomii. [ToHATTSA mpo



JTanbTOHIMM Ta Oepromian. Macu (aOCONIOTHI Ta BIAHOCHI) aTOMIB 1 MOJEKYJI,
oIUHUIN BUMIpy. Moab pedoBuHu. MonsipHa Ta BIJHOCHA MOJIEKYJSipHA Maca
PEYOBHUHH.

3aKoH 30€peKCHHS] MacH PEYOBHH. 3aKOH CTAJOCTI CKIIaTy. 3aKOH KpaTHUX
criBBiiHOIIEHb. [lOSICHEHHS OCHOBHMX 3aKOHIB aTOMHO-MOJEKYJSIPHOI TEopii 3
MO3UIIIN BUEHHS PO aTOMU 1 MOJIEKYJIH.

["a3ononi0HUI cTaH pedyoBUH. 3aKOHHU 1€alIbHUX ra3iB. 3akoH MeHieneeBa-
Knaneitpona. 3akon ABorajapo. 3Ha4eHHs 3aKOHY ABOTaJIpO Ta HACIIJKIB 3 I[bOTO
3aKkoHy. Mousipauii 06’eM razy. [IoHSATTS mpo BiIHOCHY TyCTHHY raszy. Mertonu
3HAXOJ[PKEHHsI MOJICKYJISIPHOI Macu PEYOBHH, IO 3HAXOJIATHCS y Ta30M0A10HOMY
CTaHi.

Tema 1.2. Knacu HeopraHiuHHX CIIOJYK.

Knacudikarnis Heopraniunux cnonyk. [Ipocti Ta ckiagai peuoBuHu. Metanu
ta HemeTanu. OKCHUIIM: KHUCIIOTHI, OCHOBHI Ta aM(OTEpHI; CIIOCOOH OJepKaHHS
OKCHMIB, iX xiMiuHi BiacTuBOCTi. [igpatu oxcuaiB. OcHOBHI Ta amdoTepHi
rigpokcunu: noOyBaHHS Ta XIMIYHI BIACTHUBOCTI. KuCIOTH: OKCHTEHOBMICHI Ta
OC€30KCUTEHOBI; CHocOOU onepxaHHs, BiactuBocTi. Coii, OJepXKaHHI Ta
BJIACTUBOCTI CEPENIHIX, KHCIHUX 1 OCHOBHUX cojied. Peakiii moaBiiHOro OoOMiHY.
KomrmnekcHi cnojiykd, 100yBaHHS Ta BIJIACTUBOCTI. ['@HETHYHUH 3B'A30K MIXK
OKCHJIaMH1, OCHOBaMH, KUCJIOTAMH 1 COJISIMH.

Tema 1.3. EHepreTrka XiMIYHUX pEaKIIii.

BHyTpimiHs eHepris Ta eHTalbIIis, eK30- Ta eHaoTepMiuHi peakiii. [lepruii
3aKOH TepMoJauHaMIKH. TemnoBi epexkTh 3a YMOB CTalOCTI THUCKY Ta CTaJOCTI
00’eMy, X 3B’S30K 3 CHTAJBIIIEI0 Ta BHYTPINIHBOIO EHEPTi€I0 CHUCTEMHU.
TepmoxiMiuH1 piBHSHHS. 3aKOHH TepMoxiMii. 3akoH ['ecca Ta HOro BUKOPUCTAHHS
B TEPMOXIMIYHHX po3paxyHkax. CTaHFapTHHA TEIUIOBUH e(EKT YTBOPEHHS
XIM14HO1 crionyku. CTaHJapTHA €HTaJIbIIIA 3TOPSIHHS PEUYOBHUH.

[TonsTTss po eHtpomnito. EHTpomis Sk Mipa HEBHOPSAJIKOBAHOCTI CHCTEMH.
CranpmaptHi eHtpomnii. BrumB erpomiiiHOro Ta eHTalbMMHOrO (HakTOpIiB Ha
HAIpsIMJIEHICTh TMPOIECiB. 3MiHA 1300apHO-130TEPMIYHOTO MOTEHLIaNy (BUIbHOI
eHeprii ['100ca) sik KpUTepiil caMOJOBUIBHOCTI MPOTIKAHHS MpoueciB. Po3paxyHku
3MiHM BUIbHOI eHeprii [100ca. 3anexHicTs BiIbHOI eHeprii [100ca Bix
Temneparypu. BinbHa enepris ['enbmromnsua.

Tema 1.4. XiMiuHaA KIHETHKA.

['omorenHi 1 rereporedHi cucremu. LIIBuaKicTh peaxiliii B TOMOTCHHHUX Ta B
reTepOreHHNX cuctemMax. MakTopu, MO BIUIMBAIOTH HA IMIBUAKICTh PeaKIlid. 3aKoH
peakiiii. [ToHATTS Ipo MONEKYJISPHICTD Ta MOPSAOK peakiii. [Ipuknaan mexaHi3miB
XIMIYHUX peakiiil. JIaHrorosi peaxuii.



Brmnue  Temmepatypu Ha mBuakicth peakiii. IlpaBuno Bawt-T'odda.
AxTuBH1 Monekynu. Enepris aktuBamii. PiBHsHHS Appeniyca. Ilonarts mpo
karam3. [aridiTopu.

Tema 1.5. Ximiuna piBHOBara.

HeobopoTtHi Ta 000poTHI peakiii, XxiMiuHa piBHOBara. KoHcranra piBHOBaru
TOMOT€HHUX Ta T€TePOTeHHUX peakiiil. 3B 430K 3MiHM BUIbHOI eHeprii ['i60ca Ta
KOHCTaHTHU piBHOBaru. 3mimieHHs piBHoBaru. [Ipunuun Jle [larenve. [TosicHenus
3MIIIEHHS XIMIYHOT pIBHOBark 3 TOYKH 30pY XIMIYHOI KIHETHKH Ta
TEPMOIUHAMIKHU.

Po3nin 2. BYJIOBA PEHOBUWHMN.
Tema 2.1. bynoBa aTomiB XiMIYHHX €JIEMCHTIB.

ExcriepuMeHTanpHl JaHi, MO0 CBiAYaTh MPO CKIAAHICTH OyIOBU aTromy.
EnexTpoH, #ioro 3apsn ta maca. Teopist Pesepdopmaa. Teopis OynoBu atomy BOAHIO
3a H. Bopom. XBHUIIbOBI BIIACTUBOCTI €JE€KTpoHA. KoOpmycKyJIspHO-XBUIbOBUI
nyanizm. PiBHaHHsS ne bpoitng. XBunboBa (yHKis. IIOHATTS mpo €IEeKTPOHHY
T'YCTHUHY (€JIEKTPOHHY XMapy).

KBaHTOBI umcna. IX MokuBi 3HaueHHsA. EHepreTuuHi piBHI Ta migpiBHi.
Enextponna opOitans. Popma elneKTpoHHUX opOitaned it s-, p- Ta d-
CJICKTPOHIB.

[Tpunuun nHavimenmoi edeprii. [lpunuun I[Taymni. [lpaBuna KneukoBchkoro.
[IpaBwno I'yuna. EnexrponHi dopMmynn Ta €IEKTPOHHI CXEMH aTOMIB XIMIYHHX
€JIEMEHTIB.

Tewma 2.2. Tlepioguunamnii 3aK0H. 3aKOHOMIPHOCTI 3MIHH XIMIYHUAX
BJIACTUBOCTEH €JIEMEHTIB Ta iX CIIONYK.

[TouarkoBe GopMynroBaHHA nepioanyHoro 3akony (3a . . Menneneesum).
[lepioguuna cucteMa sSK BiIOOpaXEHHS NEPIOAMYHOrO 3aKoHy. CTpyKTypa
NepioJIMYHOI CUCTEMU: TMEPIOAH, TpynH, miarpynu. Homep rpymnu i BaJeHTHICTh
eJleMeHTa. 3MiHa BJIACTUBOCTEHN €JIEMEHTIB Yy mepioji, B rpymi. Micue enemeHTa y
NepioANYHIN CcHUCTeMi — HOTO HaMBaXXJIWBIIIA XapaKTEpPUCTUKA. 3akoH Mo3ii.
CyuachHe opmystoBaHHS MEPIOAMYHOrO 3aKoHy. [lepionnyuna cuctema 1 ii 3B 430K
3 OyZI0BOIO aTOMa. 3alOBHEHHS €JICKTPOHAMHU IT1JIPIBHIB Y KOKHOMY TEpio/l. S-, p-,
d-, f-enementu. Yucno enemeHTIB y mepiofi. EneMeHTH TOJOBHUX 1 MOOIYHHMX
niarpyn. S, JIIpockokx” enekrpoHa y d-emeMeHTiB. f-emeMeHTH, OCOOIMBOCTI iX
CJICKTPOHHOT OY/IOBH 1 TIOJIOKEHHS B TIEP1OIUYHIN CUCTEMI.

Enepris ioHizarlii, eHepris CIOPiTHEHOCTI J0 €IEKTPOHA, X 3aJEKHICTh Bij
3apsamy sapa, paaiyca i eIeKTpoHHOI Oy0BM aToMa. 3aKOHOMIPHICTh 3MIHU €HEPrii
10H13alli Ta €Heprii CHOPIIHEHOCTI 0 €JEKTPOHA y €JEMEHTIB B Mepiojax 1
rpynax.  EnextpoHeratuBHiCT.  3HAuU€HHS  E€JCKTPOHETAaTUBHOCTI  AJA



XapaKTEPUCTUKHU XIMIYHUX BJIACTUBOCTEN enemMeHTiB. [lepioanuHi Ta HenmepioauyH1
BJIACTUBOCTI €JEMEHTIB. 3B 30K MIXK IOJIOKEHHSM €JIEMEHTa y MeploJuyHIn
CUCTEMI Ta HOT0 eNeKTPOHHOI0 Oy/10BOt0. HoMep rpymu Ta BaJeHTHICTh €IeMeHTa.

Tewma 2.3. Ximiuauii 38" s130K. BracTuBocTi Mosieky. MixkMoJekysipHa
B3a€EMO/I1S.

BasieHTH1 e1eKTpOHU 1 BaJICHTHICTh €JIEMEHTIB B OCHOBHOMY 1 30y/I’)KEHOMY
cranax. Teopist cniHOBOiI BaneHTHOCTI. [Ipupona ximiuHoro 3B’s13Ky. KoBaneHTHui
3B’SI30K, HOTO XapaKTEPUCTUKH: JOBXKMHA 1 eHepris. OCHOBHI MOJIOKEHHS METOLY
BaJIeHTHHX 3B’s13kiB (MB3). HacuueHicTh 1 HanpsMJIEHICTh KOBAJICHTHOTO 3B S3KY.
MexaHi3MH YTBOpPEHHSI KOBAJIEHTHOTO 3B’SI3Ky. BalleHTHI KyTH B KOBAJEHTHHX
Mosiekyiax. ['ibpuauzariis aToMHUX opOiTanel, TUIH Tidpuan3allii. 6- 1 T-3B’A30K.
JlenokamizoBaHUN T-3B’SI30K.

JloHopHO-akmenTopHa B3aeMois. [lonspHuii 1 HEMOJISPHUN KOBAJICHTHHM
3B’s130K. CTymneHi okucHeHHs. EdexktuBHi 3apsau atomiB. [oHHMIA 3B’S30K, MOTO
BJIACTUBOCTI: HEHACHYCHICTh 1 HEHANIPABJICHICTh. MeTamiuyHuii 3B’ A30K.

[TossipHi 1 HENMOJISIPHI MOJIEKYJIU. JIMNOJbHUIA MOMEHT. 3JaTHICTh MOJIEKYJI
a0 mossipu3zanii. MDKMOJEKyIsipHa B3a€MOJliS: Opl€HTalliHA, 1HAYKIIIIHA,
aucnepciiiHa  B3aemojist MoJieKyJ. BojHeBuil 3B’SI30K, WOro 0OCOOJIMBOCTI.
MIiKMONEKYJIIpHUNA Ta BHYTPIIIHBOMOJIEKYJIIPHUN BOJHEBUM 3B 30K, HOr0 BILIUB
Ha (13UYHI BJIACTUBOCTI PEYOBHH.

Pozmin 3. PO3UYMHN.
Tema 3.1. 3arayibHi BIaCTUBOCTI PO3YHHIB.

Hucnepcui cucremu. MoneKkynsapHi po3urHH. PO3YMHHUK Ta poO3YMHEHA
peuoBnHa. Crmocobm BHUpakKeHHS KOHIIGHTpamii po3umHiB. Ilpomecu, 110
BiIOYBAIOTHCS TPH PO3YMHEHHI Ta30MOJIOHUX, PIAKHX Ta TBEPAUX PEUYOBHH B
pinunax. ConbBatamia. Temnora (eHTamibIlisl) pO3UYMHEHHS. BrumB mnpupoau
PEYOBHH, TUCKY Ta TEMIIEpAaTypy Ha PO3UYUHHICTH Ia3iB, PIIUH Ta TBEPAUX PEUOBHH
y pinunax. 3akon Denpi. 3akonu Payns. IXx BusHaueHHs, MaTeMaTHYHHUM Ta
rpadiunuii Bupa3. Ocmoc. Ocmotuunuii Tuck. 3akoH Bant-I'odda. Busnauenus
MOJIEKYJISIPHUX MAac PO3YMHEHUX PEYOBUH. 3aKOH CeueHoBa.

Tema 3.2. Po3unHU €1EKTPOITITIB.

BinxuneHHss po34MHIB EJNEKTPOJITIB BiA 3akoHiB Paynsa. [30ToHIuHMIA
koedimient. CTymiHp qUCOIliaIi Ta 1i BUSHAYCHHS Yepe3 3HAUCHHS 130TOHIYHOTO
koedimienra. Teopis Appeniyca. Ponp po3uMHHHMKA Tpu gUCOIiaIii peUuOBHHHU.
CunbHi Ta cmabki enektpoiitu. KoHcTranTta amcomiamii ciabKuX eIeKTPOJIITIB.
3akoH po3senennst OctBanpaa. CTymiHYAcTa AUCOIIAIIS.

Knacudikaiiist enekTposiiTiB 3a XapaKTepoM 10HIB, IO YTBOPIOIOTHCS MpHU
JUCOIIaIll: KUCIOTH, OCHOBH, amdoiitd, comi. J[oOyToKk pO3YMHHOCTI



MaJOpO3YMHHUX PEYOBHH. Peakiiii 10HHOro OOMiHY B pO34YHMHAaX €JEKTPOJITIB Ta
YMOBH iX Mepeodiry B MPSIMOMY HAMPSAMKY.

Tema 3.3. qucomiamis Bogu. BogHueBuit moka3Huk. ['ipoini3 coei.

EJICKTPOITHYHA JMCOLIAIlisi MOJeKyn Bomu. MOHHHI m0GYTOK BOIN.
Bonnesuii nokazuuk pH. KucinorHo-ocHoBHI inaukaropu. ['igpoini3 coineit. Pi3Hi
BUIIAJIKU TiApomizy coneil. MOHHI Ta MONeKyJspHi PiBHAHHS peakiiil riZpomisy.
Busnauenns peaxiiii cepeoBHIla PO3UUHIB COJIEH.

Poznin 4. OKMUCHO-BIJITHOBHI ITPOLIECH.
Tema 4.1. OKHMCHO-BITHOBHI peakiiii.

[Ipomiecu oxucneHHss Ta BimHOBIEHHSA. OKHUCHUKM Ta BiJHOBHUKH.
ITocnimoBHICTh CKIIaJaHHS OKHCIOBAJILHO-BITHOBHMX peaKIliid, iX Kiracudikalis.
VYpiBHIOBAaHHS OKHCHO-BIJIHOBHHUX PEaKIiii METOJOM EJIEKTPOHHOTO OanaHcy
(merox Hekpacona). Bimus cepenopuiiia Ha nepedir OKUCHO-BITHOBHHUX PEAKIIiil.

Tema 4.2. 'anpBaHIYHI €JIEMEHTH.

EnexTpogHuii moreHuian, HWOro YTBOPEHHS, BUMIPIOBAHHS EJIEKTPOJHUX
noteHiianiB. CTaHIapTHI €IEKTPOJHI MOTeHIian. TaOaulsg OKHUCHO-BITHOBHHUX
noTeHIiamiB. Hampsmok rmepeliry OKHUCHO-BIIHOBHUX peakilii. 3anekHICTh
CJICKTPOJHUX MOTEHINaNIB Bl TeEMIepaTypu Ta KoHueHTpailii. @opmyrna Hepucera.
Psin nanipyr metaniB. Tunu enekTpois.

[anbBaHIYHMI eJEeMEHT, WOro eyekTpoximiyHa cxema. [lpomecu, 110
BiIOYBAIOTbCSI HA  €JEKTpPOoJax TpH  poOOTI  TalbBaHIYHOTO  EJIEMEHTA.
EnexTpopymriiina cuia raqbBaHiqHOTO efemMenTa. [lomspusairis enekTpoIiB.

Tema 4.3. Enextpoximis. Enexkrpoinis.

[ToHATTS Mpo eneKTposi3. YMOBU, HEOOXIAHI IJI MPOBECHHS €JIEKTPOJII3Y.
AHOJHE OKHMCHEHHS Ta KaTOAHE BiTHOBJICHHS. ENEKTpOJi3 3 HEPO3YMHHUM Ta
PO3YMHHUM aHOJaMU. 3aKOHHW eyieKTpoui3y. [locaigoBHICTH po3psiay 10HIB Ha
Katoji Ta aHoxl. 3akoHu Dapanes. Buxinm 3a crpymoM. Bukopuctanus
CJICKTPOJTI3y (OTPUMAHHS Ta OUMIIICHHS METaJliB, 3aXUCHI MIOKPUTTS).

Tema 4.4. Koposist MeTaliB Ta CIijiaBiB. 3aXUCT Bif KOPO3ii.

Kopozis meraniB. Knacudikaiis KOpo31WHUX TMPOIECIB 32 MEXaHI3MOM
Kopo3sii. XimMiyHa 1 eNneKTpoxXiMiuHa Kopo3is. [IpuumHM, 10 CHPHUSIOTH KOPO3ii.
EnexktponHi mpouecu y KOpO31MHHUX TallbBaHIYHUX €JeMEHTIB. MeToau 3axucry
METaJliB BiJ] KOPO3ii: JIEryBaHHA METAIIB; 3aXHUCHI MOKPUTTSA (HEMETaJlvHI,
METali4Hi); €JIEKTPOXIMIYHI METOAM 3aXUCTy (IMPOTEKTOPHUMN, 30BHIIIHBOTO



MOTEHIllay); 3MIHAa AarpecMBHOCTI  KOPO3IMHOTO  cepeloBHINa (BBEICHHS
1HT101TOP1B, 3MEHIIICHHS] KOHIICHTPAIIll arpeCUBHUX KOMITOHEHTIB).

4. HaBuanbHi MaTepiaiau Ta pecypcu

HaBuanbHi Mmartepianu, 3a3Ha4deHl HWX4Ye, JOCTymHI Yy Oi0mioreri
yHiBepcuTeTy. OOO0B’I3KOBOIO 10 BUBUEHHS € 0a30Ba JiTeparypa, 1HII MaTepiain
— (axkynpraTuBHi. Po3ainu Ta TemMu, 3 SKUMU CTYJICHT Ma€ O3HAHOMUTHUCH
CaMOCTIiHO, BHUKJIaJad 3a3Haya€ Ha JEKUIMHUX Ta MNPaKTUYHUX 3aHATTSX.
[Tpe3enTanii JeKiiil Ta 3BITH 10 BUKOHAHHS JJAOOPATOPHUX POOIT PO3MILIEHO Y
BIJIMOBIAHOMY JUCTaHIIIHHOMY Kypct [11].
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HapuanbHuit KOHTEHT
5. Metoauka onmaHyBaHHS HABYAJIbHO1 JUCIUILIIIHUA (OCBITHLOTO KOMIIOHEHTA)

JIekmiitai 3aHsATTI

BuuutyBaHHS JeKUid 3 JUCUMIUIIHM TPOBOAMTHCS  MMApajielibHO 3
BUKOHAHHIM CTYJEHTaMU JIa0OpaTOPHHUX POOIT Ta PO3TISLIOM HUMH IMUTAHb, 110
BUHOCSITHCA HA CaMOCTiliHY po0OoTy. [Ipu uynTaHH1 JIeKI[ii 3aCTOCOBYIOThCS 3aCO0U
st BimeokoHdpepeniiit (Google Meet, Zoom ToI110) Ta 1TIOCTPATUBHUN MaTepiai y
BUTJISI/II TIpE3eHTAIlil, siki po3MimieHi Ha maatdopmi Moodle[11]. Ticns koxxHOT
JeKIii PEKOMEHIYEThCS O3HAMOMHTHCH 3 MaTepialaMH, PEKOMEHIOBAHUMU IS
CaMOCTIHOTO BHWBYCHHS, a TEpe] HACTYIHOKO JICKIIEI0 — MOBTOPUTH MaTepial
MONEPEAHBOL.

Ne | Onuc 3aHaTTS

1 | Tema 1.1. IlonsarTs npo Ximiyaui enemeHT. IIpocTi 1 CKiIagHi pEeUYOBHHHU.
AOCOIIOTHI Ta BITHOCHI Macu aToMiB 1 MoJieKyJl. MoJib pedoBuHU. MoJisipHa
Ta BiJJHOCHA MOJIEKYJIIpHA Maca PEYOBUHHU.

3akoH 30epekKeHHS Macu PEYOBMH. 3aKOH CTaJOCTI CKiaay. 3aKoH
ABorazpo Ta ioro Hachaiaku. Momnsipauit 06’ eM razy. [IoHATTS npo BiTHOCHY
ryCTHHY ra3zy. Meroau 3HaxXO/pKeHHS MOJEKYJSIPHOI Macu PEYOBHH, IO
3HAXOJATHCS Y ra30mo1i0HOMY CTaHi.

2 |Tema 1.2. Knacudikamis Heopraniunux cnoiyk. IIpocti Ta ckuagHi
pedoBuHH. Metanu Ta Hemeranu. OKCUAM, OCHOBHI Ta aM{QoOTepHI
TIIPOKCUIM, KHUCJIOTH, COMdi: CIOCOOM OJepKaHHS, XIMIYHI BJIACTHBOCTI.
Peakuii mopBiitHoro oOMiHy. KoMIuwiekCHI CrHojiyku, Jg00yBaHHS Ta
BIIACTHBOCTI. I eHeTHYHMI 3B'SI30K MIXK OKCHUJIaMH, OCHOBaMH, KHCJIOTaMH 1
COJISIMM.

3 | Tema 1.3. BHyTpimHs eHepris Ta eHTaIbIIisA, €K30- Ta CHI0TePMIUHI PeakKIii.
[lepmmii 3akoH TepMoarHaMiKU. TeroBl epeKTH 3a yMOB CTAJIOCTI TUCKY Ta
CTAJIOCTI 00’e€My, iX 3B’SI30K 3 EHTAIBIIEI0 Ta BHYTPINIHBOI EHEPri€r0
cuctemu. TepMoxiMiuHi piBHSHHS. 3akoHU TepMoximii. 3akoH ['ecca Ta fioro
BUKOPUCTAHHA B TEPMOXIMIUYHUX po3paxyHkax. CTaHIapTHUN TEIUIOBUN
epeKT YTBOpPEeHHS XiIMIYHOi croiykd. CTaHIapTHA EHTANbIISl 3TOPSHHS
PEUOBHH.

4 | Ilponosxenns temu 1.3. Ilonsarrs npo entpomito. EHTpomis gk Mipa
HEBNOPSIAKOBAHOCTI cucTteMu. CTaHIAapTHI eHTpomnii. BriuB eTpomiiiHOro Ta
CHTaJIbMIIHOrO (haKTOpIB Ha HANPSMIIEHICTh MpolleciB. 3MiHa 1300apHO-
130TepMiYHOrO0 TOTeHmiany (BUIbHOT eHeprii [160ca) sk  kpuTepii
CaMOJIOBUILHOCTI MPOTIKAHHS mporeciB. Po3paxyHku 3MiHU BUIBHOI €HEPTil




['160ca. 3anexHICTh BUILHOI eHeprii '100ca Big TeMIepaTypH.

Tema 1.4. llIBuaKicTh peakiliii B TOMOTCHHUX Ta B I'€TEPOr€HHUX CHCTEMaX.
3akon gitounx Mac. llpocti Ta ckmagHi peakmii. [loHsaTTs mpo
MOJIEKYJISIDHICTh Ta TOpsiAoK peakili. [lpuknaam MexaHi3MiB XIMIYHHUX
peakuiil. B Temneparypu Ha mBHAKICTh peakuii. [IpaBuno Baut-I'odda.
Enepris aktuBamii. PiBasaus Appeniyca. [IoHATTS mpo KaTais.

Tema 1.5. Ctan ximiuHO1 piBHOBaru. KoHcTaHTa piBHOBaru roMOreéHHHUX Ta
reTEepPOreHHUX peakiliii. 3B s30K 3MiHU BUIbHOI eHeprii ['1006ca Ta KOHCTaHTH
piBHoBaru. 3mimeHHa piBHoBaru. [lpunnun Jle [llarenve. IloscHenns
3MIIIEHHS] XIMIYHOi pIBHOBarM 3 TOYKMA 30py XIMIYHOI KIHETHKU Ta
TEPMOIMHAMIKH.

Tema 3.2. Enektpomitu, ix knacudikamig. CrymiHbe aucoramii Tta ii
Bu3HaueHHs Teopis Appeniyca. Ponab po3umHHHMKAa TpH  JIucoliamii
pedoBnaH. CwiibHI Ta cialki enektpoiitu. KoHcTanTa nucoriaiii ciabkux
eJeKTPOMTIB. 3akoH po3BeaeHHs OctBanbaa. CrymiHYacTa JgUCOIlIALlis.
Peak1iii i0HHOro 0OMIHY B PO3YHMHAX €JICKTPOJIITIB.

Tema 3.3. EnexTposiiTUHUHA AMUCOIIAIlis MOJIEKYJ BOJIH. Wonnwuii T00YTOK
Boau. BonneBuii mokasnuk pH. I'iapomis coseid. Pi3HI BUmagku TiaApomizy
coneil. MoHHi Ta MONEKYIApHI PIiBHSHHS peakiiif rimpoiizy. BusnaueHmns
peaxiii cepeOBHINA PO3YNHIB COJICH.

Hanwcanus MOy IbHOT KOHTPOJIBHOT pOOOTH.

Tema 4.1. Crynins oxucHeHHsa. [Ipomecw OKHCHEHHS Ta BiJHOBIICHHS.
OxucHUKN Ta BITHOBHHUKH. [lOCITIIOBHICTH CKIAmaHHS OKHCHO-BIJHOBHUX
peaKiiii, X Kaacudikairis.
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[IponoBxennss Temu 4.1. VYpiBHIOBaHHS OKHCHO-BIIHOBHHMX pEaKII1d
METOJIOM eJeKTpoHHOro Oanancy (Meron Hekpacoma). BB cepemoBuiia
Ha nepedir OKMCHO-BIIHOBHUX PEAKIIii.
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Tema 4.2. EnexTpoaHuii TOTEHIAN, WOro YTBOPEHHs, BUMIPIOBaHHS
CICKTPOAHUX MOTeHIaniB. CTaHAapTHI €NEKTPOAHI MoTeHIanu. Taomuis
OKHCHO-BIJTHOBHMX TOTeHIiamiB. Hampsmok mnepediry OKHCHO-BITHOBHHX
peakiiif. 3aleXKHICTh EJIEKTPOJHUX TMOTEHINATIB BiJ TeMIepaTypu Ta
KoHneHTparii. @Popmyna Heprcera. P nanpyr MetamB. Tunu eaeKkTpoaiB.
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[Mponosxkennss temu 4.2. Knacudikamis eneKkTpoliB Ta TralbBaHIYHUX
€JIeMEHTIB. |'anbBaHIYHMI €JIeMEHT, HOro eleKTpoxiMiuHa cxema. IIpouecu,
0 BIAOYBAlOTHCA Ha €JIEKTPOJaX MpU POOOTI TalbBAHIYHOIO EJIEMEHTA.
EnexTpopyiiiifHa cujia raJbBaHIYHOTO €JIeMEHTA.
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Tema 4.3. TIoHATTS TpO €JIEKTPOJI3. YMOBHU, HEOOXJIHI JJISI MPOBEACHHS
CJICKTPOITI3y. AHOJHE OKHCHEHHS Ta KaTOJIHE BIJHOBJICHHS. EnexkTpoii3 3
HEPO3YMHHHUM Ta PO3YMHHUM aHOJIAMHU.
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[TponoBxenus Temu 4.3. 3akoHM eneKTpomizy. [lociiioBHICTh pO3psLy 10HIB
Ha Karozl Ta aHomui. 3akoHu Papanes. Buxim 3a ctpymom. Bukopucranus
CICKTPOITI3Y (OTpUMAHHS Ta OYMIICHHS METAJIiB, 3aXUCHI IIOKPHTTS).




JlabopaTopHuii TPaKTUKYM

Metoro 1a00paTOpHOTrO MPAKTUKYMY € 3aKpIIUICHHS TEOPETHYHHX 3HAHb,
OTpMMAaHMX Ha JIEKI[TX Ta B TMPOIECI CaMOCTIHHOI POOOTH 3 JiTepaTypHUMU
JDKepelaMyd B XOJ1 BHUBYCHHS HABYAIBHOI JUCIUILTIHM «XiMis». Matepian
7a00paTOPHOTO TMPAKTHUKYMY CIPSMOBAHWA Ha 3aKpIIUICHHS Ta TOTJIHOJCHHS
MPaKTHYHUX HAaBUYOK poOOTH B 1abopartopii.

Twxnens | Tema Omnuc 3ammanoBaHoi poOoTH
2 Busznauenns BaroBuMm MeToAOoM BHU3HAYUTH MOJSIPHY Macy
MOJISIPHOL macu | kapooH(IV)  okcumy.  OsznHailomutucs 3
kapOoH(IV) okcuay | pIBHAHHSIM CTaHy 17€JIbHOTO a3y Ta MOHATTAM
BIJIHOCHOI TYCTHMHH OJIHOTO Ta3y 3a I1HIIHM.
[IponemoHcTpyBaTH pO3paxyHKH 1 pobOOTy
BUKJIJIavy.
3axucT poboTH
4 JloOyBaHHs ta | Ogepxath Ta NPOAEMOHCTPYBATHU XIMIYHUN
XIMIYHI BJIACTUBOCTI | XapakTep TIEIKUX OKCH/IIB. Onepxaru
OKCHUJIB Ta | BAXKKOPO3UMHHI  TIIPOKCUAM  METalliB  Ta
HEPO3UUMHHUX BU3HAUYUTH XIMIYHMM [UIIXOM iX XapakTep.
T1APOKCHU/IIB CamOCTIHHO  CKJIacTU  PIBHSHHS  pEakIliil.
[TpoeMoHCTpyBaTH poOOTY BHUKJIAAAUy.
3axucT poboTH
6 JloOyBaHHs ta | Ofepkati 3ampoOTNOHOBAaHI CepefHi, KUCTI Ta
XIMIYHI BJIACTUBOCTI | KOMIUICKCHI ~ COJIi, BHMBYHTH iX  XIMIYHI
CepeIHIX Ta | BHacTUBOCTI. CaMOCTIHHO CKJIacTH pIBHSHHS
KOMIUIEKCHHUX COJIEH | peakIii. [IponemoHCTpYyBaTH poboty
BUKJIQJIavy.

3axucT poboTH

8 Busnauenus BianoBigHO 10 OTpUMAaHOTO 1HAMBITYaTBHOTO
CTaHJaPTHOTO YU TPYNOBOrO 3aBJaHHS IIPOBECTH PEAKIIIIO
TEIJIOBOTO  €(eKTy | HelTpamizaiii CHJIbHOI KHUCIOTH CHUJIBHOIO
peakirii OCHOBOIO 1 OOYHMCIIMTH TEIUIOBHH edeKT el
HehTpami3anii peakmii. [IpogemMoHCTpyBaTH pO3paxyHKH 1

po0OTY BHKJIaAady.
3axuct poboTu

10 Po3unnan O3HalioMuTHCS 3 3araJIbHUMU
€JIEKTPOJIITIB 3aKOHOMIPHOCTSIMU MPOXO/KEHHSI peaKIiil Mix

€JICKTPOJIITAMH, BHKOHATH iX Ha MPaKTHIII.
CamoOCTIHHO  CKJIacTU  PIBHSHHS — peakIliil.
[IpogemMoHCcTpyBaTH poOOTY BHUKJIAJIavy.
3axucT poboTH

12 Jlucorialist BOAH, Busnauntun 3MiHy peakmii cepemoBuilia B

BOJHEBUU OKA3HUK.
['iapoui3 conei

po3unHax coneil. Jocmigutu ¢dakropu, 10
BIUTMBAIOTh HA TIMOMHY T11poii3y. CaMOCTIHHO




CKJIaCTH PIBHSIHHS peaxiriii.
[TponemMoHCTpYBaTH poOOTY BHUKJIAAAUY.

3axucT poboTH
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OKHUCHO-BIJHOBHI
MPOLIECH.
[lincymkoBe 3aHATTS

Cknactu ranbBaHIYHUN €JIEMEHT Ta BUMIPATU
voro EPC, HaBuuTHCS  KOPUCTYBaTHUCS
EIEKTPOJII3epOM Ta TIOSICHUTH 3aJIC)KHICTh
eJIEKTPOAHUX  TMPOIECIB  BiJ  MaTepiaiiB
enexktpoAiB. CaMoOCTIiHO CKJIacTH PIBHSHHS
peaKIri. [IponemoHCTpYBaTH poboty
BUKJIaAaqy. Jlo BijjomMa CTyAEHTIB JTOBOJIUTHCS
KUIBKICTh OalliB, SIKy BOHHM HAaOpajH MPOTITOM
cemectpy. Crynentn, ski  Oynd  He
JOMYIIEHUMH IO CEMECTpPOBOi arecrtamii 3
KPEAUTHOTO MOJIYJIsI, MAIOTh YCYHYTH TIPUYHUHH,
10 TTPU3BEIIN JI0 IHOTO.

3axuct poboTu

6. CamocrTiiiHa po0oTa CTyJIeHTa

Camocriiina pobora cryaerra (CPC) mnpotsrom cemecTpy BKIHOYAE

MOBTOPEHHS JICKIIMHOTO Matepially, BUKOHAHHS 1HAMBIIyaJdbHUX JIOMAIIHIX
3aBAaHb, O(OPMIICHHS 3BITIB 3 BUKOHAHMX JIAOOpPATOPHUX POOIT, MIATOTOBKY 0
MOJYJIBHOI KOHTPOJIBHOI POOOTH, MiATOTOBKY JO 3aXHUCTy JIaDOpaTOpPHHUX POOIT
(HamucaHHS KOHTPOJBHUX POOIT), MIATOTOBKY JO 3aiiKy. PexkoMeHmoBaHa
KUIBKICTh TOJWH, SIKa BIJIBOJIMUTHCS HA IMIJTOTOBKY JO 3a3HAYCHMX BUJIB POOIT:

Bug CPC

KinpkicTe roguu
Ha MATOTOBKY

[TinroroBKa 10 ayTUTOPHKUX 3aHITH: TOBTOPEHHS JICKIIHHOTO | 2 — 3 TOAMHU HA
Marepiaiy, BAKOHaHHS 1HIUBIyaIbHUX JOMAIIIHIX 3aBJlaHb, | TUXKIEHb

CKJIaJIaHHS PIBHSIHB PEaKIliil 10 Ja00paTOpHUX POOIT,
MIJTOTOBKA JI0 KOHTPOJIBHUX POOIT, OpOPMIICHHS 3BITIB 3

BUKOHAHHUX J1a00paTOPHUX pOOIT

[Tinroroka 1o MKP (moBTOpeHHSs MaTepiairy) 4 ronuHu

[TigroroBka Jio 3aiKy

8 ronauH

[ToniTuka Ta KOHTPOJIb
7. IoniTvka HaBYAJIbHOI JUCHUILTIHU (OCBITHHOT'O KOMITOHEHTA)

Y 3BuYaiiHOMY peXumi poOOTH YHIBEPCUTETY JIEKIi Ta JabopaTopHi

NPAaKTHKYMH TPOBOJATHCS B HABYATBHUX ayJUTOPIAX. Y 3MIIIaHOMY PEXKHUMI
JICKIIMHI 3aHATTS TPOBOASATHCS TUCTAHIIMNHO, 3 BUKOPUCTaHHSIM 3acoOiB s
BimeokoHbpepennin (Google Meet, Zoom Tomio), abopaTopHi podOTH — Yy
HaBYAIBHUX JabopaTopisax. Y AUCTAHIIIHHOMY PEXHUMI BCl 3aHSATTS MPOBOISTHCS




yepe3 3aco0u ia BifeokoH(epeHiiil. BinBimyBaHHs Jekiiil Ta J1abopaTOpHHX
3aHITH € 000B’SI3KOBHM.

[lepen movyaTkoM YeproBoi TEMH JIEKTOP MOXKE HAJCWIATH MHUTAaHHS T10
OyIb-sKill 3 MUHYJIUX TEM 3 METOI0 3aKPITUICHHSI OMPaIlbOBAHOTO MaTepiay.
[TpaBuna 3axucty 1a60paTOPHUX POOIT:

1. JIo 3axuCTy [OONMYyCKalThCS CTYAEHTH, sIKI OyJadM HPUCYTHI Ha 3aHSTTI,
CaMOCTIHO Ta MpPaBWJIBHO BUKOHAJIW JOCIIJIA, MAIOTh MPABUIBHO OPOPMIICHUN
3BIT JI0 BUKOHAHHS J1a00paToOpHOI poOOTH.

2. VY 3BITI 10 BUKOHAHHS JabOpaTopHOi POOOTH MarTh OyTH KOPEKTHI
PIBHSIHHSL peakiiid, HaBEIEHO BCl HEOOXiJHI po3paxyHKH, rpadiku, HasBHI
CIIOCTEPEKEHHS T4 BUCHOBKH.

3. 3axucT BiI0yBa€eThCs 3a rpadikom, 3a3HAYCHUM Y 11.5.

4. [Ticnst mepeBipkM 3BITY BHUKIagadeM poOOTa BBAXKAETHCS 3apaxOBaHOIO,
SKIIO HE MICTUTh CYTTE€BHUX HENOJNIKIB. SIKIIO B 3BITI € CYTTEBI HEMOIIKH, 3BIT
HOBEPTAETHCSI CTYACHTY JUIsl IOOIIPAIFOBAaHHSI.

5. SKmo cTyAeHT MpOMyCTUB 3aHATTS, TO JUIsl BIANpPAIIOBaHHS BIH Mae: a)
IPOJIEMOHCTPYBATH BUKJIAAady BIMMOBITHUN 3BIT JO BUKOHAHHS JaOOPATOPHOI
poOOTH 3 HABEACHUMH PIBHSHHSAMHU PEaKUlid (PIBHSHHS CKIAAlOThCA CTYAEHTOM
CaMOCTIHO), asie 6€3 po3paxyHKiB, CIIOCTEPEKEHb Ta BUCHOBKIB; Ta 0) MPaBUIbHO
BIJIMOBICTH Ha 3allMTaHHsS BUKJIAJaya 1Mo TeMi JjabopaTopHOi poOOTH, HICIS YOro
OTpUMYE J103BLIT Ha BiagmpairoBanHs. [lig yac 3BUYAtHOTO Ta 3MIMIAHOTO PEKUMY
poOOTH YHIBEPCUTETY CTYAEHT BIANPALbOBYE MPOMYIIEHY POOOTY y HaBYAJIbHIM
nabopartopii 3a JOMOMOIro JOMOMDKHOTO IMEPCOHANly 4YM BHUKJIajada, I 4ac
JUCTAaHIIMHOTO — 3  BHUKJIaJayeM 3  BHUKOPHCTaHHSIM  3aco0iB s
BizieokoHbepenii. Ilicas BiampaitoBaHHs CTyACHT Ma€ 3aXUCTUTH JIAOOPATOPHY
po0OTY y BUKIIagaya.

[IpaBuna HanmMcaHHS KOHTPOJIBHUX POOIT:

1. CtyaeHT Mae HamucaTH  KOHTPOJbHY  poOOTy  caMOCTiHO, 3a
1HUBITyJIbHAM 3aBJIaHHSIM.

2. [Tin wac 3BMYAMHOTO Ta 3MIMIAHOTO PEKUMY POOOTH YHIBEPCUTETY NPH
IPOBEJCHHI KOHTPOJbHI pOOOTH CTYACHT Ma€ BIAKIIOYUTH TEIe(OH.

3. JlomyckaeTbcst ~ BUKOPHCTAHHS ~ TUIBKM  JIO3BOJIEHMX  BHUKJIAJadyeM
JOBIIHUKOBUX MaTepialiB.

4. Ko CTyAeHT He BKa3aB CBO€ Mpi3BHILE Ta Wudp rpynu, podora HE

OIIHIOETHCS 1 Ma€ OyTH NIEpPECKIIaICHA.

[TpaBuna npu3HAYCHHS 320X0YyBaIBHUX OaiB:

1. 3a akTUBHY pPOOOTY Ha JIeKIii HapaxoByeThes 10 0,5 3a0x0ouyBaIbHUX OajiB
(aste He OunbIIe 8 OaTiB HA CEMECTD).

2. 3a akTHBHY po0OOTYy Ha nabopaTOpHOMY 3aHSTTI HapaxoByeTbcs 10 0,5
3a0x0uyBaJbHUX OamiB (ane He OubIine 4 OaliB HA CEMECTP).

3. Sk1110 3BIT 10 BUKOHAHHS JIAOOPATOPHOI pOOOTH HE MICTUTH TIOMUJIOK 1 HOTO
MiNUCAaHO BHWKJIaJadeM 3 TMepiioi crnpobu 3madi (poOOTy 3apaxoBaHO) JI0
3aKiHYEHHS JJa0OPATOPHOTO 3aHSATTS, TO CTYJEHTY HapaXxoBYeThCsa +1 momaTKoBUA
oau.

[IpaBuna npusHaueHHs WITpaGHUX OaIB:



1. VY pa3l BiACYTHOCTI Yy CTyA€HTa Ha TMOYaTOK JabOpaTOPHOTO 3aHATTS
CaMOCTIfHO BUKOHAHOTO 1H/IUBIIYaJbHOTO JOMAITHHOTO 3aB/IaHHS HAPaXOBYETHCS
-1 Gan.

2. Y pa3i BiACYTHOCTI y CTyACHTa Ha TMOYATOK JabOpPaTOPHOTO 3aHATTS
PO3IPYKOBAHOTO YM HAIMMCAHOTO BiJA PYKH 3BITY 10 BUKOHAHHS JIabopaTOpHOI
poboTH HapaxoByeThes -1 Oat.

[lomiTrika AeIaiiHIB Ta NEpecKiaialb: BU3HaYaeThes 1. 8 IlomoxkeHHs mpo
NOTOYHUH, KaJICHITapHUN Ta CEMECTPOBUI KOHTPOJIb pe3yJibTariB HaBuaHHs B KIII
M. Iropst CikopchKoro

[lomiTHiKa 1100 aKaJEeMIYHOi JI0OPOYECHOCTI: BU3HAYAETHCS TOJITHUKOIO
aKaJIeMIgHOT YECHOCTI Ta THITUMHU MOJ0KEHHIMH KoIeKCy YecTi YHIBEpCUTETY.

8. Busy KOHTpOJII0 Ta pEUTUHTOBA CUCTEMA OI[IHIOBAaHHS PE3yJIbTAaTiB HAaBYaHHS
(PCO)

Bunu KOHTpOJNIO BCTAHOBIIOIOTHCS BIANMOBIMHO a0 [lonokeHHs mpo
MOTOYHUH, KAJICHIApPHUHN Ta CEMECTPOBHI KOHTPOJIb pe3ysbrariB HaBuanHs B KIII
M. Iropst CikopchKOro:

1. [10TOYHUI KOHTPOJIb: KOHTPOJIbHI pOOOTH Ha JIaDOPAaTOPHUX 3AHITTIX,
OLliHKa 32 BUKOHAHH: JabopaTopHux podit, MKP.

2. KanennapHuii KOHTPOJIb: TPOBOAUTHCS ABIY1 HA CEMECTP K MOHITOPUHT
MOTOYHOI'O CTaHy BUKOHAHHS BUMOT cUjiadycy.

3. CemecTpoBU KOHTPOJIb: 3aiK.

PeituHrosa cucrema OI_[iHIOBaHH}I pe3y.III>TaTiB HaB4YaHHA

Petitunr crynenta 3 quctuiuiinu (RD) cknagaerbes 3 cymu 6aniB, ki BiH
OTPUMYE 3a:

1. ekcipec-KOHTPOJIb Ha 1a00OpaTOPHOMY 3aHSITTI;
2. BUKOHAHHS J1abopaTOpHOi poOOoTH;

3. MOZIyTIbHY KOHTPOJIBHY POOOTY.

4. BIITIOBIJIb HA 3ATIKY.

VY Bumajgky NpoBeIEHHS JEKLiM Ta 1abopaTOpHUX 3aHATh y JUCTAaHLIWHIN
dbopmi CTyIEHT MOBUHEH MAaTH BIAMOBIIHI KOMM'IOTEPHI 3aco0M 3B'sI3Ky (poboua
BiJlcokamepa, MikpodoH, Tmporpama 3B's3Ky). Bukiamau 37ilicHIOE 3B'S30K
BUKOPHUCTOBYIOUHM cepBicu (Hampukiaa Google Meet a6o Zoom) 3a MOCHIaHHSM,
10 HAJ]A€ Ha eNIEKTPOHHY MOIITY a0o (Ta) TelerpaM-KaHai rpyIiu.

B pasi nepexojy yHIBEpCUTETY Ha IMCTaHLIMHY (OpMy HAaBYAHHS 3BITH MPO
BUKOHAHHS J1a0OpaTOpHUX pOOIT HAZAIOTHCA B EJICKTPOHHOMY BHIJISIAI Ha
CJICKTPOHHY TIOIITY BUKJIaa4a.

CucreMa peiiTHHIOBHMX (BaroBux) 0ajiB Ta KpuTepii ONiHIOBaHHSA

1. Ekcripec-KOHTpOJIb Ha 1a00paTOPHOMY 3aHSTTI.



Barosuii 6an -10. MakcumanbHa KUTBKICTh OalliB cTaHOBUTH 10 OGainiB - 6 = 60
OautiB.

2. BukonanHs 1a00paTopHOi POOOTH.

Baroswuii 6an -1. MakcumaiabHa KUTBKICTH O0aJliB CTAaHOBUTH | 6ai - 7 = 7 GaitiB.

3. MonynpHa KOHTpOJIBHA pOOOTA.

Barosuit 6an — 33. MakcumaiibHa KIJIBKICTh OaniB cTaHOBUTH 33 Oamu - 1 = 33
O0amu. Menme 20 OamB (mMeHme HiK 60% 3agad OpaBWIBHO pO3B’sA3aHl) —
KOHTPOJIbHA HE 3aPaXOBYETHCHA.

YMOBOIO OTpUMaHHS MO3UTHUBHOI OIIIHKM 3 KaJeHIapHOTO KOHTPOIIO €
BUKOHAHHS BCIX 3aIlJlaHOBaHMX Ha Iled 4Yac poOIT (Ha Yac KaJleHJIapHOIo
KOHTpost0). Ha mepmiomy KaneHIapHOMY KOHTposi (6- THXKIEHb) CTYISHT
OTPUMYE «3apaxOBaHO», SKIIO MOr0 MOTOYHUM peHTUHT He MeHue 0,523 = 11,5
o6amB. Ha npyromy kanenmaprHomy kKoHTpoji (10-i THXXIEHB) CTYJEHT OTPUMYE
«3apaxoBaHO», AKIIO HOTO MOTOYHUMN perTHHT He MeHIe 0,545 = 22,5 Ganu.

Kpurepii oninkn pi3HOBHAIB KOHTPOJBLHUX 3aX0/1iB

TumoBi HOpMHU OIIHOYHMX OayliB MPU TeEpeBipIll 3aBIaHb KOHTPOJBHHUX
3axofiB (ne b — BaroBuii 6ai, r — peUTUHIOBA OIIHKA):

1. a) BIJIMIOB1/Ib MPAaBUJIbHA, TOBHA, OOTPYHTOBAHA;
0) 3a7a4a po3B ' si3aHa BIPHO, 3 MOSACHEHHSM, YITKO 1 MPABUILHO 0OPMIICHA;
0,96 <r<1,0b
2. a) BIANOBIIb TpaBWiIbHA, OOrpyHTOBa, ane HeBuuepnHa (90-75 %

IPOrpaMHOro MaTepiany), Ma€ HECYTTEBI TIOMUIIKH;
0) 3a7a4a po3B’ s3aHa BIPHO;
0,75 <r<0,9b
3. a) BIJMOBIJb HEMOBHA, MICTUTh MEHIEe 75 % MporpaMHOro MaTepiaiy, aie
CTYJIGHT TpPaBWIBHO pearye Ha 3ayBaXCHHS BUKJAJada, IIBUAKO HABOJIUTh
HeoOX1Hy 1H(pOpMaIIifo;
0) mns 3amadl 3HAWACHO TMPABWIBHUN XiJI PO3B SA3aHHS, ajle JOMYIICHI
apipMETUYH1 TOMUIIKH;
0,6b < r<0,75b
4. a) BLAMNOBIAb MICTUTh MeHue 60 % mporpaMHOro marepiaiy, Ma€ BEJIUKY
KUIBKICTh CYTTEBUX MMOMUJIOK, OCOOJIMBO TIPHU CKJIaJaHH1 POopMysT XIMIYHHUX CTIONYK
Ta PIBHSAHb XIMIYHUX PEAKI[iH.
0) 3amada po3B'sA3aHa 3 CYTTEBUMM IMOMMJIKAMH, a00 ii PO3B 30K HE
JOBEICHUI J10 JIOTTYHOTO 3aBEPILICHHS;
0,0b <r<0,6b.

Po3paxynok mkasu (R) peHTuHry:

CymMma BaroBux 0ajiB KOHTPOJIbHHX 3aXO0/IiB MPOTATOM CEMECTPY CKIIAIaE:
Ry =7-1+10:6 + 33 =100 bauis..



Peiitunrosa orminka (RD) mucummiiau GopMyeThCcsi K CymMa BCIX PEHTHHTOBHX

. o . [}
OaniB Q I, Ta 3a0XOUyBaJIbHUX/IITpapHUX OaliB g I, .
k s

o o
RD=gr +Qr,
k s
CemecTpOoBHUM KOHTPOJIEM € 3aIIK. YMOBH JIONYCKY JI0 3aJIiKY:
1)  BukoHaHHS Ta 3aXUCT yCiX TaOOPATOPHUX POOIT.
2)  Peittunrosa ominka (RD) ne menmie 40 6artiB.

CryneHtu, K1 HaOpaau IPOTIrOM CEeMECTPY HEOOX1AHY KiIbKicTh 0aniB (RD
< 0,6 R), MarOTh MOKJIMBOCTI:

. OTPUMATH 3aJIIKOBY OLIIHKY (3aJ]1K) TaK 3BaHUM «aBTOMAaTOM» BiJIMOBIIHO 10
HAOpaHOTO PEUTHUHTY;

. BUKOHYBATH 3aJIIKOBY KOHTPOJIbHY POOOTY 3 METOIO MiABUIIICHHS OLIHKU;

. y pa3l OTpUMAaHHS OIIHKW OUIBINOI, HI)K «aBTOMAaTOM» 3 PEUTHHTY, CTYJACHT
OTPUMYE OLIIHKY 32 pe3yJIbTaTaMU 3aJ1IKOBOI KOHTPOJIbHOI poOOTH;

. y pa3i OTpUMaHHS OIIHKKA MEHIIOi, HIX «aBToMaTtoM» 3 perTunry (<0,6R),

NoTepeIHIA PEUTUHT CTYJIEHTA 3 TUCIUIUTIHA CKACOBYETHCS, 1 BIH OTPUMYE OIIHKY
TIJIBKH 32 pe3yJIbTaTaMU 3aJ1IKOBOI KOHTPOJIBHOI pOOOTH.

CryzaeHTH, K1 HaOpaJd MPOTATOM CEMECTPY PEUTHHT 3 KPETUTHOTO MOIYJIS
mentie 0,4R, 10 3aTiKy He JOIMyCKarOThCA.

Sxuio pedTuHr cryaeHTta 3Haxoautbes y mexax 0,4 R < RD < 0,6 R, Bin
3000B’s13aHNUI BUKOHYBATH 3aJ11KOBY KOHTPOJIbHY pOOOTY.

3aBgaHHS 3aJIKOBOI POOOTH CKJIAAAEThCS 3 UYOTUPHOX IUTaHb PI3HUX
po3aiuTiB  poOOYOi HABYANBHOI MPOTpaMH  JUCIUILUTIHK. 3aBIaHHS MAaloTh
3a0€3MeUnTH TIePEBIPKY 3AaTHOCTI CTYJIEHTIB IHTETPOBAHO 3aCTOCOBYBAaTH 3HAHHSI,
3100y Ti MPH OMpaIoBaHHI TPOrpaMu HaBYAIBHOI JUCITUTIIIHU

[lepmie mutanHs (r;) ouiHieTbess y 16 OamiB. HactymHi Tpu nuTaHHS
3aJ1IKOBOi poO0TH (T2, I3, T4) OLIHIOITECA y 17 OaniB BIAMOBIAHO 10 HABEIACHUX
BUIIIC KPUTEPIiB OIlIHIOBaHHSA. Po3Mip IIKadu OIIHIOBaHHS 3aJiKOBOi poOOTH
CTaHOBUTH 67 OaJiB, OCKUIbKY 3MEHIIICHUI Ha 3HAYEHHS BaroBOro 0aixy MOIYJbHOT
KOHTPOJBHOT pOOOTH.

R Kp~— 100 — I'Mkp =100 -33 =67

Cyma OaiiB 3a KOXHE 3 YOTUPHOX 3aBIaHb 3aJIIKOBOI KOHTPOJILHOI POOOTH
ta MKP nepeBoauThCst 0 3a11KOBOI OLIIHKM AHAJIOTIYHO 13 3BEJICHHSM IIJICYMKIB
32 PEUTHHTOBOIO OIIHKOI0 RD 3 KpeauTHOro MOmy:s 3TiTHO 3 HIKYCHABEIECHOIO
Ta0JIULIEIO

R=r1+1 +13+ 14+ rVgp

Buxogsun 3 posmipy mkamu (Rgnmxyy = 100 OamiB) g OTpUMaHHSA CTYIEHTOM
BianoBigHux omiHok (ECTS Ta TpaaumiiHux), 10 3aJ1IKOBOi BiJJOMOCTI HOro
peliTunroBa ominka R = R¢ nepeBoAUThCS 3riHO 3 TAOIUIEIO:

Kinekicts OamiB Or1inka




100-95 BigminHo
94-85 Jlyxe nobpe
84-75 Jlob6pe
74-65 3a10BUIBHO
64-60 JlocTaTHBO
Mewniue 60 He3anosiipHO
He BuKOHAaHI YMOBH JIOITYCKY He nonymeno
9. JlomaTkoBa iH(popMallist 3 TUCIHUIUTIHA (OCBITHHOTO KOMITOHEHTA)

[lepenik MaTepianiB, IKUMH JJO3BOJIEHO KOPUCTYBATUCH M1J] 4aC €K3aMEHY:
1)  TIlepioguuna TaOauIs.

2)  Tabauus po34MHHOCTI.

3) Tabnuis cTaHIapTHUX €IEKTPOAHUX MOTEHITIATIB.

PoGouy nporpamy HaB4aIbHOT AUCIUILIIHU (CUIA0yC):
CkIazieHo cTapiiiM BUKIJIaJadeM Kadeapu 3arajabHoi Ta HEOPTraHiuHO1 XIMIi:
K.X.H. [lImakom A. €.

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

(mpotoxoi Ne 11 Bix 28.05.2025 p.)

[ToromxeHo MeToANYHOI0 KOMICIEO THCTUTYTY a€POKOCMIYHHUX TEXHOJIOTIN
(mpotokoi Ne 3 Bizx 05.05.2025)



