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IIporpaMa HaBYaJIbHOI AUCLUILTIHU
1. Onuc HaBYaIbHOI AUCLMILUIIHY, ii METa, IPEeIMET BUBYAHHS Ta pe3yJIbTaTH
HaBYaHHS

XiMisl IMIUPOKO BUKOPUCTOBYETHCS JIJISl BUPIIIICHHS CYyYaCHUX TEXHOJIOTTYHUX
3aBJaHb 1 € OJHUM 3 I1HCTPYMEHTIB BHPIIICHHS TPUKIAJAHUX 3a1ad. BmiHHA
OTpUMYBAaTH TI€BHI KOHCTPYKIIMHI MaTepialidi 3 Hamepen 3aJaHuMu  (Pi3uKo-
XIMIYHUMH ~ BJIACTUBOCTSAMU €  OJHMM 3  KIIOYOBUX y  CY4aCHOMY
MaTepiaJO3HaBCTBI, 30KpeMa 1 B KOHCTPYIOBaHHI JIITAIbHUX  amaparis.
[linBumeHHd CTIMKOCTI Ta, 3a HEOOXIJHOCTI, 3aXUCT TaKUX KOHCTPYKIIAHHX
MaTepiamB Bl [ii 30BHIIIHBOIO CEPElOBUIIA B YMOBAax €KCIUTyaTalli TaKoX €
OJTHUM 3 3aBJjaHb, PO3B’sI3yBaHUM 3a JOIIOMOTOI0 3HaHb 3 XiMii. [HIIUM acmiekToM
BUKOPUCTAHHS IIUX 3HAHb € CTBOPEHHS, OTPUMAHHS Ta BUKOPUCTAHHS MaTepiaiiB
JUISL €HEPTOIEepPEeTBOPIOIOYUX CHUCTEM (MAJIMBHUX €JIEMEHTIB, aKyMYJATOPIB), IO
IIUPOKO BUKOPUCTOBYIOTHCS y Cy4yacHiM TexHili. JucuururiHa crpuse OuIbIl
e(eKTUBHOMY BHUBYEHHIO HACTYMHHUX CIELIAJbHUX JUCIMIUIIH Ta 3aKjiajiae 0a30Bi




3HAHHS 3 BEJICHHS Ta NepeadaueHHs pe3yNbTaTiB (PI3UKO-XIMIYHUX IEPETBOPEHD Y
TEXHOJIOTIYHUX IIpoIiecax.

IpeameT aAMCHUNJIIHM: XIMIYHI TTOHSATTS Ta 3aKOHH, 110 3aCTOCOBYIOTHCS

JUTSI O3B’ SI3aHHS TUTIOBUX 1H)KCHEPHUX 3a]1a4.

Mertoro qnucuunIing € opMyBaHHS y CTYACHTIB 3aTHOCTEH:

OMMCYBATH Ta MOSCHIOBATH XIMI4HI MPOLECHU Ta (PI3UUHI ABUILA, K1 1X
CYNPOBOXKYIOTb, 13 3aCTOCYBaHHAM C(HOPMOBAHUX (PI3UKO-XIMIYHUX
ySIBJICHB;

aHaI3yBaTHU 3arajbHl MEXaHI3MHU Mepediry XiMIYHUX MPOIIECIB 3 TOUKHU 30PY
Cy4YacCHHX YSIBJICHb PO OYJIOBY PEUOBHHH;

BUKOPHUCTOBYBATHU TEPMOJMHAMIUHI Ta KIHETUYHI ()aKTOPH, K1 CIIPUSIOTH
MIPOXO/HKEHHS XIMIYHMX PEaKIliid Ta yTBOPEHHS MOTPIOHUX PEUOBHH;
MIPOBOJIUTH aHAI3 Ta PO3YMITH MEXaH13M SIBUIIL, sIKI BAHUKAIOThH B
€JEKTPOXIMIYHUX CHCTEMaX.

3riJIHO BUMOT OCBITHBOI MPOTPaMH CTYJICHTU TICISI 3aCBOEHHSI HABYAIbHOI

I[I/ICI_[I/IHJ'IiHI/I MaroTb IPOACMOHCTPYBATH TaKi PE3YJIbTAaTH HABYAHHA:

3araiapHi KoMneTeHTHOCTI (3K)

3K 05 31aTHICTB MpaIfOBaTH Y KOMaH/I1

3K 08 31aTHICTh BUMTHUCS 1 OBOJIOIIBATH CY9aCHUMH 3HAHHSIMU

3K 14 3maTHICTE 0 MIKOCOOMCTICHOT B3aeMOIi1

daxoBi komneTeHTHOCTI (PK)

OK 11 3HaHHS OCHOBHHMX 3aKOHIB MEXaHIKH, MOJICKYJSPHOI (hi3HKH,
€JIEKTPOMAarHeTu3mMy, ONTHKH, aTOMHO1 Gbi3uKwy,
€JIEKTPOTEXHIKH, EJEKTPOHIKM, OPraHiuHOl 1 HEOPraHiuHOl
Ximii

[Iporpamsi pesyabratu HaBdauHs (IIPH)

ITPH 11 Po3ymiTu mpuHIMIIM MEXaHIKM pIIUHM Ta Traszy, 30Kpema,
T1IpaBIIKH, aePOIMHAMIKH (Ta30JUHAMIKH)

ITPH 24 3acTocoByBaTH Yy HaBYaJIbHIM 1 TpodeciiiHiil IisIbHOCTI
OCHOBHI  3aKOHM  MEXaHIKH, MOJEKYJSIpHOi  (i3HKH,
€JIEKTPOMarHeTUu3My, OIITHKH, aTOMHOI bi3uKw,
CIEKTPOTEXHIKH, EJIEKTPOHIKH, OPTaHIYHOlI 1 HEOPTaHidyHOl
Ximii

ITicna 3aCBOCHHS HAaBYAJIILHOI  JUCIHHUILIIHUA CTYJEHTH MaroTh

IPOJEMOHCTPYBATH TaKl MPEIMETHI PE3yIbTaTH HABYAHHS:
3HAHHSA:

MOJIOKEHb CYYaCHHUX TE€Opid Oy1I0BH aTOMIB Ta XIMIYHOTO 3B’ S3KY;
OCHOBHHUX TOHSTH Ta 3aKOHIB XIMIYHOT TEPMOAMHAMIKH 1 KIHETUKHU; METO/IIB
aHai3y BIUIMBY MapaMeTpiB CUCTEMH Ha CTaH XIMIYHOI pIBHOBAry;
BJIACTUBOCTEHN PO3UMHIB HEEJIEKTPOJIITIB Ta €IEKTPOIITIB;
3aKOHOMIPHOCTEHN TIPOXOJKEHHS OKMCHO-BITHOBHUX MPOIIECIB Ta PEAKITIH;




0COOJIMBOCTEM 3aCTOCYBAHHSI XIMIUHUX JKEPEN €EKTPOSHEPTii,
3aCTOCYBaHHS €JIEKTPOIIi3y, METOAIB OOPOTHOU 3 XIMIUYHOIO Ta
SJIIEKTPOXIMIYHOIO KOPO3i€I0;
YMiHHA:

" aHaIi3yBaTH 3QJIEXKHOCTI XiMiYHHX BIACTUBOCTEH PEUOBHH Bijl TUITY 3B’SI3KY
Ta OyJIOBU MOJIEKYJI;
pO3paxoByBaTH OCHOBHI TEPMOJMHAMIYHI Ta KIHETUYHI TapaMeTpH
XIMIYHUX MPOIIECIB, BUKOPUCTOBYBATH X ISl CHPSIMYBaHHS OCTaHHIX y
NOTPIOHOMY HAIpPSIMKY;
OL[IHIOBATH MOXIMBICTh NEPEOIry peakiiii MiX eJIeKTpOoJiTaM1, BU3HAUYATH
ONTUMAJIbHI CIOCOOU TOCIa0JICHHST a00 MOCHIICHHS T1APOIizY;
BU3HAYaTH HAINPSIMOK OKMCHO-BIJHOBHOT'O IPOIIECY, CKIAIaTH CXEMHU
rajbBaHIYHUX €JIEMEHTIB, 00UMCIIIOBATH €JICKTPO 1HI nmoTeHIianu Ta EPC;
BU3HAYATH MOCIIOBHICTH 3J1HCHEHHS €JIEKTPOXIMIYHUX TIPOLIECIB HA
eJICKTPOJIaX IiJ1 9ac eJIEKTPOIII3y, pO3PaXxOBYBATH KUIBKICTh OJEp>KaHOT
PEYOBHHM MICIIA €TEKTPOIII3Y;
3aCTOCOBYBATH METOM 3aXHCTy METAJIB BiJl KOPO3ii.

JIOCBI:

PO3B’sI3yBaHHS THIIOBUX 3aBJaHb, 110 BIIHOCITHCS 10 MPEAMETY HABYAITbHOI
JUCIUATLIIHY;
po0oTH B XIMIUHIH J1abopaTopii, MPOBEAEHHS OCHOBHUX XIMIYHUX pEaKIlii B
71a00paTOPHUX YMOBAX, CKJIaJaHHs 3BITY IPO BUKOHAHHS J1A0OPATOPHUX
pOOIT.

2. IlpepekBi3uTH Ta MOCTPEKBIZUTH AUCIUILIIIHUA (MICIE B CTPYKTYPHO-JIOTTUHIN
CcXeM1 HaBYaHHS 3a BIJIMOBIIHOIO OCBITHBOIO MPOTPaMOI0)

Marepian KpeauTHOTO MOAYJsi Oa3zyeThcs Ha auciuruiiHax "Ximis", "dizuka",
"Marematuka" 3a mporpamoro cepeaHboi mkoau. KommereHiili, oTpumMani
CTYJIEHTaMH B MPOIIECI BUBYEHHS LIbOTO KPEAUTHOTO MOJYJIS, 3aCTOCOBYIOTHCS AJIS
OTaHyBaHHS HACTYIHOI NUCUUIUTIHM LHKIY TpOQeciiiHOl MiATrOTOBKUA TPETHOTO
ceMecTpy: «aepokocMmiuHe Marepiano3HaBctBo» (I1020), B pamkax sKoi
nepen0ayeHo 3acTOCYBAHHS 3aKOHIB (I3MKM Ta XiMIi ISl KOHCTPYIOBaHHS
JITAIbHUX arapaTiB Ta CUCTEM KepyBaHHS HUMHU.

3. 3MICT HaBYaAJILHOI JUCLUILIIHU

Posnin 1. OCHOBHI 3AKOHOMIPHOCTI TIEPEBITY XIMIUHUX
[TPOLIECIB.

Tewma 1.1. AtoMHO-MoneKymsipHe BYeHHS. CTEX1OMETpUYHI 3aKOHH XIMii.
XiMis K HayKa Ipo PEeUOBUHU Ta ix mnepeTBopeHHs. [oHATTA nmpo XiMiuHUN

eneMmeHT. [3otonu. IlpocTi 1 cknanHi pedyoBuHu. SABume anorpomnii. [ToHATTSA mpo
nanbTOHIM Ta Oepronian. Macu (aOCONIIOTHI Ta BIJHOCHI) aTOMIB 1 MOJIEKY,



olUHUII BUMIpy. Moab pedoBuHH. MonsipHa Ta BIJHOCHA MOJIEKYJsipHa Maca
PEUYOBUHU.

3aKoH 30€peKEeHHS] MacH PEYOBHH. 3aKOH CTAJOCTI CKIIaTy. 3aKOH KpaTHUX
ciiBBigHOMIEHb. [lOSICHEHHS OCHOBHUX 3aKOHIB aTOMHO-MOJIEKYJISIPHOI Teopii 3
TIO3UIII BUCHHS PO aTOMU 1 MOJICKYJIH.

["a3onoi0HMI cTaH pedyoBUH. 3aKOHHU 1€alIbHUX rasiB. 3akoH MeHieneeBa-
Kunaneiipona. 3akon ABorajapo. 3HaueHHs1 3aKOHY ABOTraJpo Ta HACIIJKIB 3 LIbOTO
3aKkoHy. Mousipauid 00’eM razy. IIoHATTS mpo BIIHOCHY TyCTHHY raszy. Mertonu
3HAXOJKEHHSI MOJIEKYJIIPHOI MacHl PEUOBHUH, IO 3HAXOMSTHCS Yy Ta30mMoAiOHOMY
CTaHi.

Tema 1.2. Knacu HeopraHiuHHX CIIOJYK.

Knacudikarnis Heopraniunux cnonyk. [Ipocti Ta ckiagHi peuoBuHu. Metanu
ta HemeTand. OKCHUIIM: KHUCIIOTHI, OCHOBHI Ta aM(OTEpHI; CIIOCOOH OJepKaHHS
OKCHUIIB, iX XiMiuHi BiacTuBOCTI. [igpatu oxcuaiB. OcHOBHI Ta amdoTepHi
rigpokcunu: noOyBaHHS Ta XIMIYHI BIACTUBOCTI. KuCIOTH: OKCHTEHOBMICHI Ta
0€30KCUTEHOBI; crmocobu onepkands, BiacTuBocTi. Comi, onmepkaHHS Ta
BJIACTUBOCTI CEPENIHIX, KUCIHUX 1 OCHOBHUX cojied. Peakiii moaBiiHOro oOMiHY.
KommekcHi cronyku, nA00yBaHHS Ta BIACTHBOCTI. ['€HETHYHUN 3B'A30K MIXK
OKCHJIaMH, OCHOBAMH, KUCJIOTAMH 1 COJISIMH.

Tema 1.3. EHepreTrka XiMIYHUX pEaKIiii.

BHyTpimiHs eHepris Ta eHTalbIIis, €K30- Ta eHAoTepMiuHi peakiii. [lepruii
3aKOH TepMoJuHaMikui. TeruioBi eekTH 3a yMOB CTaJOCTI THUCKY Ta CTaJOCTi
00’eMy, X 3B’S30K 3 CHTAJBIIEI0 Ta BHYTPINIHBOIO EHEPri€l0 CHUCTEMHU.
TepmoxiMiuH1 piBHSHHS. 3aKOHHM TepMoxiMii. 3akoH ['ecca Ta HOro BUKOPUCTAHHS
B TEPMOXIMIYHHUX po3paxyHkax. CTaHIapTHHA TEIUIOBUH e(EKT YTBOPEHHS
ximMigHO1 crionyku. CTaHJapTHA SHTAJBITIS 3TOPSHHS PEUYOBHH.

[TonsTTss po eHtpomnito. EHTpomis ik Mipa HEBHOPSAJIKOBAHOCTI CHCTEMH.
CranpmaptHi eHtpomnii. BrumB erpomiiiHOro Ta eHTaJbMMHOrO (HaKTOpIB Ha
HAIpPsIMJICHICTh MPOIECiB. 3MiHA 1300apHO-130TEPMIYHOTO MOTEHLIaNy (BUIbHOI
eHeprii ['100ca) sik KpuTepil caMOJOBUIBHOCTI MPOTIKAHHS MpoueciB. Po3paxyHku
3MiHM BUIbHOI eHeprii [100ca. 3anexHicTs BiabHOI eHeprii [100ca Bix
TemriepaTypu. BiibHa enepris ['enpMronsia.

Tema 1.4. XiMiyHa KIHETHKA.

['omorenHi 1 rereporedHi cucremu. LlIBuaKicTh peaxiiiii B TOMOT€HHHUX Ta B
rereporeHHux cucremax. @akTopu, 110 BIUIMBAIOTh HA IMIBUJKICTh peakiliil. 3aKoH
peaxiuii. [IoHATTS PO MONEKYISIPHICTE Ta MOPSIOK peakiii. [Ipuknaan MexaHi3MiB
XIMIYHUX peakiiil. JIJaHrorosi 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
IIOIIEPEIHBO].

Ne | Onuc 3aHATTS

1 | Tema 1.1. ITonsarTs npo XimiuHui enemeHT. [IpocTi 1 CKIagHi pEUYOBHHH.
AOCOIIOTHI Ta BITHOCHI Macu aToMiB 1 MoJieKyJl. MoJib pedoBuHU. MoJisipHa
Ta BIJIHOCHA MOJIEKYJISipHA Maca peYOBUHHU.

3ak0oH 30epeKeHHS Macu PEYOBHH. 3aKOH CTAJIOCTI CKIIaTy. 3aKOH
ABorazpo Ta ioro Hachigku. Momnsipauit 06’ eM razy. [IoHATTS npo BiTHOCHY
IryCTHHY ra3zy. MeToam 3HaXO/DKCHHS MOJIEKYJSIPHOI Macu PEYOBHH, IO
3HAXOJATHCS Y ra30mo1i0HOMY CTaHi.

2 |Tema 3.2. Enexkrtpomitu, ix kmacudikamis. CrymiHe aumcomiamii ta ii
Bu3HaueHHss Teopiss Appeniyca. Ponab po3uMHHMKAa TpU  Jaucoliamii
peyoBuHu. CuiibHI Ta cnalki enektpodiitu. KoHcTanTa aucomianii ciabkux
eNeKTpomiTiB. 3akoH po3BeacHHs OctBanpaa. CrymiHYacTa JUCOIlIALS.
Peakiiii i0HHOro 0OMIHY B PO3YHMHAX €JICKTPOJIITIB.

JlabopaTopHuii MpaKTUKyM

Metoro 1a00paTOpHOTO MPAKTUKyMy € 3aKpIIUIEHHS TEOPETUYHUX 3HaHb,
OTpUMaHUX Ha JEKLIAX Ta B TPOIECi CaMOCTIMHOI poOOTH 3 JiTEepaTypHUMHU
JOKEpeJaMu B XOJll BUBYEHHS HABYAIbHOI AMCHUIUIIHUA «XiMis». Matepian
71a00paTOPHOTO MPAKTUKyMy CHOPSIMOBAaHMW Ha 3aKpIlJICHHS Ta TMOTJIMOJICHHS
IPAKTUYHUX HABUYOK poOOTH B 1abopaTopii.



Twxnens | Tema Onwc 3am1aHoBaHOl POOOTH

1 Busnauenns BaroBum MeTOI0M BU3HAYUTH MOJISIPHY Macy
MOJISIPHOT macu | kapooH(IV)  oxcunmy.  OsHailomuTucs 3
kapOoH(IV) okcuy | piBHSHHSAM CTaHy 1J1€alIbHOTO Ta3y Ta MOHSTTIM
BIIHOCHOI TYCTHMHHM OJHOrO Tra3y 3a IHIIHM.
[IponemMoHCcTpyBaTH pO3paxyHKH 1 pobOOTy

BUKJIAJauy.
2 Pozunnn O3HallOMUTHCS 3 3araJbHUMU
€JICKTPOJTITIB 3aKOHOMIPHOCTSIMHM TIPOXO/KCHHS PEaKkIliii MK

CJICKTPOJITAMHU, BHUKOHATH I1X Ha MPaKTHIIL.
CaMOCTIHHO  CKJACTH  PIBHSHHS  PEaKIIiil.
[TponeMoHCTpyBaTH poOOTY BHUKJIAAAUy.

6. CamocriitHa poOOTa CTyI€HTa

Camocriiina pobora cryaeHra (CPC) mnpoTsrom cemecTpy BKIHOYA€E
NOBTOPEHHA JIEKIIHHOTO Marepiady, BUKOHAHHS I1HAMBIAYaJbHUX JOMAIIHIX
3aBAaHb, O(OPMIICHHS 3BITIB 3 BUKOHAHMX J1A0OpPATOPHUX POOIT, MIATOTOBKY 0
MOMYJIbHOI KOHTPOJBHOI POOOTH, MIATOTOBKY JO 3aXHCTy J1a0OpaTOpHUX POOIT
(HamucaHHS KOHTPOJBHUX poOIT), MIATOTOBKY JO 3ajiky. PexkoMmeHmoBaHa
KUTBKICTh TOJMH, SIKa BIIBOJIUTHCS HA MIJATOTOBKY J0 3a3HAYE€HHMX BHUIB POOIT:

KinpkicTh TOIUH
Bunx CPC . &
Ha IMATOTOBKY

[TinroToBKa 10 ayIUTOPHHUX 3aHITH: TOBTOPEHHS JEKIIHHOTO | 2 — 3 TOAMHU HA
Marepiaily, BAKOHaHHS 1HIUBIyaIbHUX JIOMAIIIHIX 3aB/laHb, | TUXKIEHb
CKJIaZIJaHHS PIBHSHb peakiiil 10 1abopatopHUX poOiT,
HiArOTOBKA 10 KOHTPOJIBHUX POOIT, 0POPMIIEHHS 3BITIB 3
BHKOHAHHUX J1a0OpaTOPHHUX pOOIT

[TigroroBka 1o MKP (moBTOpeHHS MaTepiany) 4 ronuHU

[ligroroBka /10 3a1iKy 8 roauH

[TomiTka T2 KOHTPOJIb
7. IlomiTrKa HAaBYAIHHOI TUCIUTIIIHU (OCBITHROTO KOMITOHEHTA)

VY 3BUYAlHOMY peXHuMl pPOOOTH YHIBEPCHUTETY JEKLIi Ta J1abopaTopHi
IPAKTUKYMH MPOBOJAATHCS B HABUYAIBHUX AyJUTOPIAX. Y 3MILIAHOMY pEXUMI
JIKI[IMHI 3aHATTS MPOBOASTHCS JUCTAHIINHO, 3 BUKOPUCTAHHSIM 3ac001B IS
BieokoHpepenuin (Google Meet, Zoom Ttouo), naboparopHi poObOTH — Yy
HaBYaJIbHUX JabopaTopisix. Y AUCTAHI[IHHOMY PEXHUMI BCl 3aHSATTS MPOBOASTHCS
yepe3 3aco0u i BijeokoHdepeHli. BinpigyBaHHs JIeKIIH Ta JabopaTOpHUX
3aHATDH € 000B’I3KOBUM.

[lepen moyaTkoM ueproBoi TEMH JIEKTOP MOXKE HAJCWIATH MHUTAaHHS 110
OyIb-SIKiM 3 MUHYJIUX TEM 3 METOIO 3aKPITUICHHS ONPaIbOBAaHOTO MaTepialy.
[IpaBuna 3axucty 1a60paTOPHUX POOIT:




1. Jlo 3axuCTy MNOMyCKalOThCS CTYACHTH, sKi OyJau TPHUCYTHI Ha 3aHSTTI,
CaMOCTIHO Ta MPaBWUJIBLHO BUKOHAIW JOCIIJIA, MAIOTh MPAaBUIBLHO OGOpPMIICHUN
3BIT 10 BUKOHAHHS JIA0OpaTOpPHOI poOOTH.

2. Y 3BiTI 10 BUKOHAHHS jabopaTopHOi POOOTH MailTh OyTH KOPEKTHI
pIBHSIHHSI peaKiliii, HaBeJeHO BCl HEOOXITHI po3paxyHKH, Trpadiku, HasBHI
CIIOCTEPEKEHHS Ta BUCHOBKH.

3. 3axucT BiI0yBa€eThCs 3a rpadikom, 3a3HAYECHUM Y 11.5.

4. [licns mepeBipkM 3BITY BHUKIagadyeM poOOTa BBAXKAETHCS 3apaxOBaHOIO,
SKIIO HE MICTUTh CYTTEBUX HEIOJIKIB. SIKIO B 3BITI € CYyTTEBI HEJOJIKH, 3BIT
MIOBEPTAETHCSI CTYACHTY IS IOOTIPAIFOBAHHSI.

5. Sxmo cTyAeHT MpOMyCTHUB 3aHATTSA, TO JJIS BIANpAIIOBAaHHS BIH Mae: a)
MPOJIEMOHCTPYBATU BUKJIAJa4dy BIJIMOBIAHUN 3BIT JO BUKOHAHHS JaOOpPaTOPHOI
po0OTH 3 HaBEJEHUMHM PIBHSHHIMHU peakiliii (pIBHSHHS CKJIaAalOThCS CTYJICHTOM
CaMOCTIiITHO), anie 6e3 po3paxyHKiB, CIIOCTEPEKEHb Ta BUCHOBKIB; Ta 0) MPaBUILHO
BIJIMOBICTA HA 3aMHWTAaHHS BHKJIaJada 1Mo Temi jJabopaTopHoi poOOTH, MICIS YOTO
OTpUMYE J03BLT Ha BiampamtoBanHs. [li1 yac 3BUYafHOTO Ta 3MIMIAHOTO PEKUMY
poOOTH YHIBEPCUTETY CTYAEHT BIANPALbOBYE MPOIYIIEHY poOOTY y HaBYalbHIH
naboparopii 3a JOMOMOTOK JOMOMDKHOTO TEPCOHANy YM BHUKJIAaaada, Mif dYac
JUCTAHIIIMHOTO — 3 BHUKJIAQJaueM 3  BHUKOPUCTAHHSM  3ac00iB i
BileokoH(pepenuii. [licnsa BiAMpaloBaHHA CTYJEHT Ma€ 3aXUCTUTU JTAOOPATOPHY
po0OOTYy y BUKJIa1aya.

[TpaBuia HanMcaHHS KOHTPOJIBHUX POOIT:

1. CryneHT Mae  HamMcaTd  KOHTPOJbHY  PoOOTYy  caMoOCTiiHO, 3a
1HIMBIAYyaJIbHUM 3aBIaHHSM.

2. [lin vac 3BMYAHHOTrO Ta 3MIMIAHOTO PEXKHUMY POOOTH YHIBEPCUTETY IMpHU
MPOBEJICHHI KOHTPOJIbHI pOOOTH CTYJICHT MA€ BiIKIIOUUTH TeIeOH.

3. JlomyckaeTbcsi ~ BUKOPHCTaHHS ~ TUIBKM  JIO3BOJIEHUX  BHUKJIAJa4yeM
JOBITHUKOBUX MaTepialiB.

4. Sxmo cTyAeHT He BKa3aB CBOE TMpi3BHINE Ta mudp rpymnu, podora HE

OIIIHIOETHCS 1 Ma€ OyTH TIepecKIacHa.

[IpaBuiia mpu3HaYE€HHA 3a0X0UYBaJTbHUX OaiB:

1. 3a akTUBHY POOOTY Ha JIeKIIii HapaxoByeThes 10 0,5 3a0xouyBaibHUX OajiB
(asie He OunbIe § OaiB HA CEMECTD).

2. 3a akTMBHY po0OOTy Ha JabopaTOpHOMY 3aHATTI HapaxoByeTbcs 10 0,5
3a0X04yBaJIbHUX OaiB (ajie He OuIbIe 4 OaIiB HA CEMECTD).

3. SIK110 3BIT 10 BUKOHAHHS JJA0OPATOPHOI pOOOTH HE MICTUThH MOMUIIOK 1 HOro
MIAMUCAaHO BHUKJIAgauyeM 3 Tepmioi crnpobu 31adi (poOOTy 3apaxoBaHO) 0
3aKIHYEHHS JJa0OPATOPHOTO 3aHATTS, TO CTYJIEHTY HapaxoBYyeThcsa +1 momaTkoBUi
oau.

[IpaBuna npusnadeHHs mrpadHUX OaiB:

1. VY pa3i BiACYTHOCTI Yy CTyACHTa Ha TMOYATOK JabOpaTOPHOTO 3aHATTS

CaMOCTIfHO BUKOHAHOTO 1HJIUBIAYaJbHOTO JOMAITHLOTO 3aBJIaHHS HAPaXOBYETHCS
-1 Gau.



2. VY pa3l BiACYTHOCTI Yy CTyA€HTa Ha TMOYaTOK JabOpaTOPHOTO 3aHATTS
PO37PYKOBAHOTO YW HAIMKMCAHOTO BiJ PYKW 3BITYy /10 BUKOHAHHS JIaDOpaTOPHOI
poOOTH HapaxoBYyeThCs -1 Oa.

[lomiTriKa AennaiHIB Ta MEPECKIAIaHb: BU3HAYAETHCS 1. 8 [lomoskeHHs mpo
NOTOYHUMN, KaJICHJAPHUN Ta CEeMECTPOBHI KOHTPOJIb pe3yibTaTiB HaBuaHHs B KIII
M. Iropst CikopcbKoro

[lomiTHiKa OO aKaJeMIYHOi JI0OPOYECHOCTI: BU3HAYAETHCS IOJITHUKOIO
aKaJIeMIYHOT YECHOCTI Ta IHIIMMU MOJI0KEeHHsIMU KoZieKCy YecTi yHIBEpCUTETY.

8. BI/II[I/I KOHTPOJIXO Ta peﬁTHHFOBa CHUCTEMA OL[iHIOBaHHSI pCSYJ'IBTaTiB HaBYaHHA

(PCO)

Bunu KOHTpOJIIO BCTAaHOBIIOIOTHCS BIANOBIAHO A0 [lonoskeHHs mpo
MOTOYHUH, KAJICHIApHUHN Ta CEMECTPOBHUI KOHTPOJIb pe3ysbTariB HaBuanHs B KIII
M. Iropst CikopchKOro:

1. [HoTOYHU KOHTPOJIL: KOHTPOJIbHI pOOOTH Ha JIA0OPATOPHUX 3AHITTSIX,
OLIiHKA 32 BUKOHaHHS Jaboparopuux podit, MKP.

2. KaneHnapHuil KOHTPOJIb: TPOBOAUTHCS ABIY1 HA CEMECTP K MOHITOPUHT
NOTOYHOI'O CTaHy BUKOHAHHS BUMOT CUJadycCy.

3. CeMecTpoBUN KOHTPOJIb: 3aJIIK.

PeiiTunrona cucrema OIIiHIOBaHHSI pe3yanaTiB HaB4YaHHA

Peittunr crynenra 3 quciumiiau (RD) ckimagaerbest 3 cymu 0aniB, sKi BiH
OTPUMYE 3a:

1. ekcripec-KOHTPOJIb Ha JTA0OPATOPHOMY 3aHSITTI;
2. BUKOHaHHS J1abopaTopHOi poOOTH;

3. BUKOHAHHS 1HIUBIIyaJbHUX JOMAIITHIX 3aBJaHb;
4. MOZyJIbHY KOHTPOJIbHY pOOOTY;

5. BIANIOBIJIb HA 3AJIIKY.

VY Bumagky NpoBENEHHA JEKLIM Ta 1abopaTOpHUX 3aHATh y JMCTaHLIWHIN
dbopmi CTyEHT MOBUHEH MAaTH BIAMOBIIHI KOMM'IOTEpPHI 3aco0M 3B's3Ky (poboua
BiJlcokamepa, MikpodoH, mporpama 3B's3Ky). Bukiamau 37ilicHIOE 3B'S30K
BUKOPHUCTOBYIOUHM cepBicu (Hampukiaa Google Meet abo Zoom) 3a MOCHIaHHSM,
110 HA/Ia€ Ha €JICKTPOHHY MOITY abo0 (Ta) TejerpaM-kaHas IpyIu.

B pa3i nepexoay yHIBEpCUTETY Ha JUCTaHIMHY (OpMYy HaBUYaHHS 3BITH PO
BUKOHAHHS J1a0OpaTOpHUX poOOIT HAJAIOTHCA B EJICKTPOHHOMY BHIJISAI Ha
CJICKTPOHHY MOIITY BUKJIaJaua.

CucTreMa peiiTHHIOBHUX (BaroBux) 0ajiB Ta KpUTEpPii OLiHIOBAHHS
1. Excripec-KOHTpOJIb Ha 1a00paTOPHOMY 3aHSTTI.

Barosuit 0an -10. MakcuMmaipbHa KUIBKICTh OamiB ctaHOBUTH 10 Oamis - 2 = 20
OaJIB.



2. BukonanHs 1a00paTopHOi POOOTH.

Baroswuii 0an -10. MakcuMmalbpHa KiJIbKICTE OatiB cTaHoBUTH 10 Oanis - 2 = 20
OaJiB.

3. BukoHaHHS iHAWBITyaJIbHUX JOMAIIIHIX 3aB/IaHb.

Barosuii 0an -10. MakcumaibHa KiJbKiCTh OaiiB cTaHOBUTE 10 0amiB - 1 KOMIIJIEKT
3aBAaHb 3 ycix TeM = 10 Oanis.

3. MonaynbHa KOHTPOJIbHA pOOOTAa.

Barosuii 6aim — 50. MakcumaibpHa KUIBKICTE OaimiB cTaHOBUTH 50 OamiB © 1 = 50
O0anmiB. Menme 30 OaniB (MmeHme HiK 60% 3amay MpaBUIIBHO PO3B’sI3aHl) —
KOHTPOJIbHA HE 3aPaXOBYETHCS.

Kpurepii ofiHku pi3HOBUIIB KOHTPOJbHUX 3aX0/1iB

TunoBi HOpMH OIIHOYHMX OajiB MPU TEPEBIPIll 3aBAaHb KOHTPOIHHUX
3axo/1iB (11e b — BaroBwmii 6ai1, r — peTHHTOBA OIIHKA):

1. a) BIAMOBI/Ib MPaBWIbHA, TOBHA, OOTPYHTOBAHA,;
0) 3amaya po3B’ s3aHA BIPHO, 3 TOSICHEHHSIM, YITKO 1 IPaBIWIBHO 0OPMIICHA;
0,96 <r<1,0b
2. a) BIANOBIb TMpaBWiIbHA, OOrpyHTOBa, ane HeBuuepnHa (90-75 %

POrpaMHOro MaTepiany), Ma€ HECYTTEBI TOMUJIKH,
0) 3a7a4a po3B ' si3aHa BIPHO;
0,75b <r<0,9b
3. a) BIJNOBIJb HEMOBHA, MICTUTh MeHIe 75 % MporpaMHOro marepiaiy, ajie
CTYJIEHT TpPaBWIbHO pearye Ha 3ayBaXCHHS BHUKJAJaya, IIBUAKO HABOJIUTh
HEOoOX1IHY 1H(OopMaIlito;
0) mug 3amadi 3HAWJICHO MPAaBWIBHUN XiJ pO3B s3aHHSA, ajie JIOIYIIeHI
apihMeTUYH1 TOMUJIKY;
0,6b < r<0,75b
4. a) BIAMOBIAL MICTUTH MeHIIe 60 % mporpaMHOro matepially, Ma€ BEIUKY
KUTBKICTh CYTTEBHX MTOMIJIOK, OCOOJIMBO NIPU CKJIaJaHH1 (OpMYIT XIMIYHHX CIIOTYK
Ta PIBHSAHb XIMIYHUX PEAKI[IH.
0) 3amada po3B sA3aHa 3 CYTTEBUMM IOMMJIKAMHU, a00 ii PO3B 30K HE
JOBEICHUI J10 JIOT1YHOT'O 3aBEPILIECHHS;
0,0b <r<0,6b.

Po3paxyHok mkaiau (R) peHTHHry:

Cyma BaroBux 0ajiB KOHTPOJIbHUX 3aXO0/I1B MPOTATOM CEMECTPY CKIIAJaE:
Ry =102 +10-2 + 10-1 + 50 =100 6ais.
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 +ar,
k s

CemecTpOBHUM KOHTPOJIEM € 3aIIK. YMOBH JIOIYCKY J0 3aJiKY:



1)  BukonaHHS Ta 3aXUCT ycCiX Ja00OpaTOPHUX POOIT.
2)  Peittunrosa ominka (RD) ne menmie 40 6aiB.

CryaeHTH, sKi HaOpaJi MPOTATOM CEMECTPY HE0oOX1aHYy KinbKicTh OaniB (RD
< 0,6 R), MaroTb MOKJIMBOCTI:

. OTPUMATH 3aJIIKOBY OLIHKY (3aJ]1K) TaK 3BaHUM «aBTOMAaTOM» BIAMOBIIHO 10
HAaOpaHOTO PEUTHUHTY;

. BUKOHYBATH 3aJIIKOBY KOHTPOJIbHY POOOTY 3 METOO MIABUIICHHS OLIIHKU;

. y pa3l OTpUMaHHS OLIIHKK OUIBIIOT, HIXK «aBTOMATOM» 3 PEUTHHTY, CTYAEHT
OTPUMYE OLIIHKY 32 pe3yJibTaTaMU 3aJ1IKOBOI KOHTPOJIbHOI pOOOTH;

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

nonepeaHii pedTUHT CTYJIeHTa 3 JUCIUIUIIHU CKAaCOBYETHCS, 1 BIH OTPUMYE OIIHKY
TIJIBKU 32 pe3yJIbTaTaMU 3aJ1IKOBOI KOHTPOJIbHOI pOOOTH.

CryzaeHTH, K1 HaOpau MPOTATOM CEMECTPY PEUTHHT 3 KPEITUTHOTO MOIYJIS
mene 0,4R, 10 3a1iky He TOIyCKAarOThCS.

Axmo pedTuHT cTyaeHTa 3HaxoauThes y Mexax 0,4 R < RD < 0,6 R, Bin
3000B’s13aHHI1 BUKOHYBATH 3a11KOBY KOHTPOJIBHY POOOTY.

3aBmaHHsA 3aJIKOBOi POOOTH CKIIAJAEThCS 3 YOTUPHOX NHUTAHb PI3HUX
po3auTiB poOOYOi HABYANBHOI TMPOTpaMH JUCIUILUTIHU. 3aBIaHHS MAaloTh
3a0€3Ne4YnTH NEPEBIPKY 3ATHOCTI CTYJEHTIB IHTEIPOBAHO 3aCTOCOBYBATH 3HAHHS,
3100yTi IPU OMpaIfOBaHH1 MPOTPaMK HAaBYAIBHOT JUCIUTLIIHU

Bci nutanHa 3amikoBoi poOoTu (ry, rp, Is, Iy) OIIHIOWOTHCA y 25 OamiB
BIIMOBIAHO JIO HABEJACHUX BHINE KPUTEPIiB OLIHIOBaHHSA. Po3Mip 1mikamu
OIIIHIOBAHHSI 3aJ11IKOBOT po00TH cTaHOBUTH 100 OaiB.

R 3 =100

CymMma OaiiB 3a KOXHE 3 YOTUPHOX 3aBIaHb 3aJIIKOBOI KOHTPOJIBHOI POOOTH
MEePEBOJUTHCS 10 3aJIKOBOi OINIHKM aHAJIOTIYHO 13 3BEJICHHSAM IIIJICYMKIB 3a
PEUTUHTOBOIO OIIIHKOI RD 3 KpemuTHOro MOAyJsl 3TiTHO 3 HIXKUEHABEICHOIO
TaOJIUIICTO

R=r1+r2 +I'3+I'4

Buxogsun 3 posmipy mkamu (Rguxy = 100 OamiB) uid OTpUMAaHHSA CTYIEHTOM
BianoBigHuX omiHok (ECTS Ta TpagumiiHux), 10 3aJ1IKOBOi BIJJOMOCTI HOro
peliTuHroBa ouiHka 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)



