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[Iporpama HaBYAJIbHOT JUCITUTUTIHU
1. Onuc HaBYANBHOT JUCIUTLIIHY, 11 METa, MPEeIMET BUBYAHHSA Ta PE3yJIbTaTU
HaBYaHHS

XiMis IAPOKO BUKOPUCTOBYETHCS JJIsl BUPIIICHHS Cy4aCHUX TEXHOJIOTTYHHUX
3aBJaHb 1 € OJHHM 3 IHCTPYMEHTIB BHpIIICHHS MPHUKIAJIHUX 3anad. BmiHHA
OTPUMYBATH TI€BHI KOHCTPYKIIIMHI Marepiadu 3 Hamepea 3adaHuMu  (pi3uko-
XIMIYHUMH ~ BJIACTUBOCTSIMH € OJHMM 3  KIIOUOBUX y  CYYacCHOMY
MaTepiaJio3HaBCTBI, 30KpeMa 1 B KOHCTPYIOBaHHI JITalbHUX amaparis.
[TigBumieHHss CTIAKOCTI Ta, 3a HEOOXITHOCTI, 3aXUCT TaKMX KOHCTPYKIIIHHUX
MatepiamiB Bim Jii 30BHINTHROTO CEPEIOBHUINA B yMOBAaX EKCIUTyaTarii TakoX €
OJIHUM 3 3aBJaHb, PO3B’A3yBaHUM 3a JIOTIOMOTOI0 3HaHb 3 XiMii. [HIUM acniekTom
BUKOPUCTAHHS [IUX 3HAHb € CTBOPEHHS, OTPUMAHHS Ta BUKOPHCTAHHS MaTepialiB
JUISL €HEPTOMEepPEeTBOPIOIOYNX CUCTEM (MAJMBHUX E€JIEMEHTIB, aKyMYJSITOPIB), IIO
IIUPOKO BUKOPHUCTOBYIOTHCA Yy Cy4YacHIM TexHiui. JucuumuiiHa crpuse OUIbIil
e(DeKTMBHOMY BHBUYECHHIO HACTYITHUX CHELIAIBHUX AUCIMIUIIH Ta 3aKkiagae 0a3oBl




3HAHHS 3 BEJICHHA Ta nepeadadeHHs pe3yabTaTiB (PI3UKO-XIMIYHUX NEPETBOPEHD Y
TEXHOJIOTIYHUX Tpoliecax.
IpeameT nucHUNIIIHMA: XIMIYHI TOHSATTS Ta 3aKOHU, 110 3aCTOCOBYIOTHCS
IUTSL pO3B’I3aHHS TUIIOBUX 1H)KEHEPHUX 3a7ad.
MeTtoro JucunIiHu € GOpMyBaHHS y CTYACHTIB 3JaTHOCTEM:
— OIKMCYBAaTH Ta MOSICHIOBATU XIMIYHI IpolLecH Ta (i3UYHI SIBUIIA, SIKI iX
CYNPOBOJIXKYIOTh, 13 3aCTOCYBaHHAM C(POPMOBAHUX (P13UKO-XIMIYHUX

YSIBIICHb;

— aHaJI3yBaTH 3arajibHi MEXaH13MH Nepediry XIMIYHUX MPOLECIB 3 TOUKU 30py
Cy4YaCHUX YSIBJIEHb NPO Oy/JI0BY PEUOBUHU;

— BHUKOPHCTOBYBAaTH TEPMOJMHAMIYHI Ta KIHETUYHI PAKTOPH, SIKI CIIPUSIIOTH
IPOXOJKEHHS XIMIYHUX PEaKilii Ta yTBOPEHHS NOTPIOHUX PEUOBHH,;

— TMPOBOJMTH aHAJI3 Ta PO3YMITH MEXaH13M SIBMILI, SIKI BAHUKAIOTh B
EJIEKTPOXIMIYHUX CUCTEMAX.
3riJHO BUMOT' OCBITHBO1 MPOTpaMU CTYACHTH MICJS 3aCBOEHHS HAaBYAJIBHOT

JUCIUIUTIHA MAaOTh IPOJIEMOHCTPYBATH TaKi pe3yIbTaTH HAaBYaHHS:

daxoBi komretreHTHOCTI (PK)

OK 01

3/aTHICTh aHaNli3y MaTepiaiiB, KOHCTPYKIIH Ta MpOLECIB Ha
OCHOBI 3aKOHIB, TEOPil Ta METO/[IB MaTEMAaTHKHU, TPUPOTHUIHX
HayK 1 MPUKIAJTHOT MEXaHIKH

OK 10

3MaTHICTh OMHCYBaTH Ta KIACH(pIKyBaTH MIMPOKE KOJIO
TeXHIYHUX OO0 ’€KTIB Ta TMpOIECiB, IO TPYHTYETbCS Ha
IMMOOKOMY 3HAHHI Ta PO3YMIHHI OCHOBHHUX MEXaHIYHUX
TEOPii Ta MPAKTUK, a TAKOXK 0a30BHX 3HAHHIX CYMDKHHUX HayK

ITporpamni pe3ynbpTaTi HaBuaHHs (ITPH)

ITPH 09

3HaTU Ta PO3YMITH CYMDKHI Taiy3i (MEXaHiKy piAWH 1 rasis,
TEIJIOTEXHIKY, CJIEKTPOTEXHIKY, €JICKTPOHIKY) 1 BMITH
BUSIBJISITA MUDKJIUCIUIUTIHAPHI 3B’ S3KU MPUKIAAHOT MEXaHIKH
Ha piBHI, HEOOXiIHOMY /IS BHUKOHAHHS IHIIUX BHUMOT
OCBITHBOI MPOTPaMu

ITicisa

3aCBOCHHA HaBYaJIbHO1 HHCHHHHﬁH{ CTYACHTH MaroTb

MIPOJIEMOHCTPYBATH TaKi MPEIMETHI PE3yIbTaTH HABYAHHS:

3HAHHA:

— TIOJIOKEHb CYYaCHHUX TEOpii Oy/I0BH aTOMIB Ta XIMIYHOTO 3B’ SI3KY;

— OCHOBHHX MOHSATH Ta 3aKOHIB XIMIi4YHOT TEPMOJMHAMIKH 1 KIHETUKH; METO/IiB
aHai3y BIUIMBY IMapaMeTPiB CUCTEMHU Ha CTaH XIMIYHOI piBHOBArH;

— BJIACTUBOCTEW PO3YHMHIB HEEJIEKTPOJIITIB T €JIEKTPOJIITIB;

— 3aKOHOMIPHOCTEH MPOXOKEHHSI OKHCHO-BITHOBHHUX TIPOIIECIB Ta PEAKIIii;

— 0CcOOJMBOCTEN 3aCTOCYBAaHHS XIMIYHUX JIKEpeENl €JIEKTPOSHEPT i,
3aCTOCYBaHHS €JIEKTPOII3Y, METOAIB OOPOTHOU 3 XIMIYHOIO Ta
€JIEKTPOXIMIYHOIO KOPO31€10;

YMiHHSA:




— aHaJI3YyBaTH 3aJ€KHOCTI XIMIYHUX BJIACTUBOCTEH PEUOBUH BiJl TUIY 3B’ 3Ky
Ta OYJ0BH MOJIEKYT;

— PpO3paxoBYBaTH OCHOBHI TEPMOJMHAMIYHI Ta KIHETHUYHI TapaMeTPH
XIMIYHUX MPOLIECIB, BUKOPUCTOBYBATH X JUJIsl COPSIMYBAHHS OCTaHHIX y
NOTPIOHOMY HaIpPSIMKY;

— OLIHIOBaTH MOKJIMBICTb MEPeOIry peakiiii MixK e1eKTpOoaiTaMy, BU3HAYATH
ONTHUMAJIbHI cr1OcOOU MocnadaeHHs: a00 MOCUIEHHS T1IPOJI3Y;

— BHU3HAYyaTU HAIPSIMOK OKMCHO-BIAHOBHOTO MPOIIECY, CKIIAJaTH CXEMHU
rajbBaHIYHUX €JIEMEHTIB, 00UMCITIOBATH eleKTpoaH1 noTeHuianu ta EPC;

— BU3HAYyaTH NOCIIJOBHICTb 3/1IHCHEHHS €JIEKTPOXIMIYHHUX MPOLIECIB HA
eJIEKTpOax IiJl Yyac eJIeKTPOIIi3y, pO3paxOByBATU KUIbKICTh O€PKAHOT
PEUYOBHUHH MICIISA €EKTPOIII3Y;

— 3aCTOCOBYBATH METOJM 3aXHCTYy METaJiB BiJl KOPO3ii.

AOCBIa:

— PpO3B’s3yBaHHS TUIMOBUX 3aBJlaHb, 10 BIAHOCATHCA 10 MPEIMETY HaBUAJIbHO1
JHUCIHUILIIHY;

— po0oTH B XIMIYHIH 1a00paTopii, MPOBEJECHH OCHOBHUX XIMIYHUX PEAKIIii B
1ab0paTOpHUX YMOBAX, CKJIa/IaHHS 3BITY PO BUKOHAHHS JIAOOPAaTOPHUX
POOIT.

2. [IpepekBi3UTH Ta MOCTPEKBI3UTH TUCIUILIIHYU (MICII€ B CTPYKTYPHO-JIOTUHIN
CXeM1 HaBYaHHS 32 BIATOBITHOIO OCBITHROIO MPOTPAMOIO)

Marepian KpeIuTHOro MOayJs Oasyerhcss Ha aucHuiutiHax "Ximig", "dizuka",
"MaremaTtuka" 3a TporpamMor0 cepeaHboi Imkouu. KommeteHiiii, oTpumani
CTyJIEHTaMH B MPOIIECi BUBYEHHS 1ILOT'0 KPEAUTHOT'O MOYJIS, 3aCTOCOBYIOTHCS JIJISt
OTMaHyBaHHS HACTYMHOI MHMCIUIUIIHA LUKy MpodeciiiHol MIATOTOBKH IPYroro
cemecTpy: «MarepianoznasctBoy (I1008).

3. 3MiCT HaBYAJILHOI JUCIMILTIHU

Posnin 1. OCHOBHI 3AKOHOMIPHOCTI TTEPEBIT'Y XIMIUHUX
T[TPOLIECIB.

Tema 1.1. AtomHO-MomnekymsipHe BUeHHs. CTEXIOMETPUYHI 3aKOHU XiMii.

XiMig SIK HayKa TMpo PEYOBUHM Ta iX mepeTBopeHHs. [IoHATTS mpo XiMidHUN
enemeHT. [3otonu. IIpocti 1 cknagHi pevyoBuHu. SABuine anorpomnii. [loHsaTTs npo
nanpTOHIAM Ta Oepromimu. Macu (abcomtoTHI Ta BiTHOCHI) aTOMIB 1 MOJIEKYJ,
onuHUIll BUMIpY. Monb pedoBuHU. MousipHa Ta BIIHOCHA MOJICKYJIIpHA Maca
PEYOBUHHU.

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



["azononi0HUI cTaH peyoBUH. 3aKOHU 11€alibHUX ra3iB. 3akoH MeHeneeBa-
Knaneiipona. 3akoH ABoraapo. 3Ha4eHHs 3aKOHY ABOraJpo Ta HACIIJIKIB 3 IbOTO
3akoHy. MounspHuid 006’eM rasy. IToHATTS mpo BIJHOCHY T'yCTUHY ra3y. Mertoau
3HAXOJIP)KEHHS MOJIEKYJISIPHOI MacH pPEYOBHUH, IO 3HAXOMAATHCS Yy Ta3omnoi0HOMY
CTaHI.

Tema 1.2. Knacu HeopraHiuHUX CHOJYK.

Knacudikanis Heopraniunux crnoayk. [Ipocti Ta cknaani peyoBuHu. Metanu
Ta HemeTasu. OKCHUIU: KUCJIOTHI, OCHOBHI Ta amM(OTEpHi; CocoOu oaepx aHHsS
OKCHUJIB, iX XiMI4yHi BiactuBocTi. ['impatu okcuniB. OcHOBHI Ta amQoOTepHi
riipokcuau: A00yBaHHS Ta XIMIYHI BJIACTUBOCTI. KHCIOTH: OKCHUTEHOBMICHI Ta
OC30KCUTEHOBI; crmocoOu ojepxkaHHs, BiaactuBocti. Comi, ojepkaHHS Ta
BJIACTHBOCT1 CEpeHIX, KUCIUX 1 OCHOBHMX coiieid. Peakuii mojaBiiHOro oOMIHYy.
KommuiekcHi cronyku, n0OyBaHHS Ta BJIACTHUBOCTI. [ @HETHMUHMH 3B'I30K MiXK
OKCHUJaMH, OCHOBaMHU, KHCIIOTaMH 1 COJISIMU.

Tewma 1.3. EHepreTuka XiMi9YHUX peaKIlii.

BHyTpilHs eHepris Ta eHTaibIlisA, €K30- Ta eHA0TepMiuHl peakuii. [lepimii
3aKOH TepMoAuHaMiKu. TeroBi edeKTH 3a yMOB CTajJOCTi THUCKY Ta CTajoCTi
00’eMy, iX 3B’A30K 3 EHTAJBIIIEI0 Ta BHYTPIIIHBOIO EHEPri€l0 CHCTEMHU.
TepmoximiuHi piBHSHHS. 3aKOHU TepMoXiMii. 3akoH ['ecca Ta HOro BUKOPUCTAHHS
B TEPMOXIMIYHUX po3paxyHkax. CTaHIapTHUN TEIJIOBUH eQeKT YTBOPEHHS
xiM14HO1 crionyku. CTaHAapTHA €HTANBIIIS 3TOPSHHS PEYOBHH.

[TonsitTs mpo entpormito. EHTpomis sk Mipa HEBHOPSJIKOBAHOCTI CHCTEMHU.
CranmaptHi eHTpornii. BrumB eHTpOMIHHOrO Ta EHTAIBIIHHOTO (AKTOpiB Ha
HANPSIMJICHICTH TpolieciB. 3MiHa 1300apHO-130T€PMIYHOTO MOTEHIIany (BUIBHOT
eneprii ['i060ca) sk KpUTepii caMOIOBUTIBHOCTI MPOTiKaHHS TpolieciB. Po3paxyHku
3MiHM BUTbHOi eHeprii ['160ca. 3anexHicTe BuUIbHOI eHeprii [160ca Bix
Temmeparypu. BinsHa eneprisa ['enpmromsia.

Tema 1.4. XiMiuHa KiHETHKA.

I'omorenHi i rereporenni cuctemu. [IIBUIKICTh peakiliii B TOMOTEHHUX Ta B
reTeporeHHnx cuctemMax. MakTopu, Mo BIUIMBAIOTH HA MIBUIKICTH Peakiliid. 3aKoH
nirounx Mac. KoncranTa mBHAKOCTI peakirii, ii ¢iznunwmii 3micT. [IpocTi Ta ckinagHi
peaxiii. [ToHATTS PO MONEKYISIPHICTH Ta MOPSIIOK peakirii. [Ipukianym MmexaHi3MiB
XIMIYHHX peakitiid. JIaHIroroBi peakiii.

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

Tema 1.5. XimiyHa piBHOBara.



HeoGopotHi Ta 000pOTHI peakilii, XxiMmiyHa piBHOBara. KoHcraHnTa piBHOBaru
TOMOT'€HHUX Ta I'€T€POreHHUX peakuiid. 3B 30K 3MIHM BUIbHOI eHeprii ['106ca Ta
KOHCTaHTH piBHOBaru. 3mimieHHsa piBHoBaru. [Ipunnun Jle Ilarense. [losicHenus
3MIIIEHHA XIMIYHOI pIBHOBarM 3 TOYKM 30py XIMIYHOI KIHETHMKH Ta
TEPMOJAMHAMIKH.

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

ExcnepumenTanbHi JaHi, 10 CBiI4aTh MPO CKIAAHICTL OyJOBH aToMmy.
Enexrtpon, fioro 3apsa ta maca. Teopist Pesepdopaa. Teopis OynoBu aTOMy BOJTHIO
3a H. bopom. XBHUJIbOBI BIIACTUBOCTI €JIeKTpoHa. KopmycKyiaspHO-XBUIbOBUMA
nyanizMm. PiBHsiHHA ne bpoitnsa. XBunboBa ¢GyHKIiA. [IOHATTS Npo eNeKTpOHHY
I'YCTUHY (€TIEKTPOHHY XMapy).

KBaHTOBI umcna. IX MoxkiuBi 3HaueHHs. EHepreTwuHi piBHi Ta HifpiBHI.
Enextponna opOitans. PopMa eneKTpoHHMX opOitaneil anga s-, p- Ta d-
EJIEKTPOHIB.

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

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

[TouaTkoBe popmymroBanHs mepiogudHoro 3akony (3a 1. I. MenneneeBum).
[lepionuuna cucreMa sK BiIOOpakeHHs TmepiogudHoro 3akoHy. CTpyKTypa
NEepIOMYHOI CUCTEMH: TEpioau, Tpymu, miarpynd. HoMmep rpymu i1 BaJeHTHICTH
ejeMeHTa. 3MiHa BIACTHBOCTEH €JIEMEHTIB y Mepiofl, B rpymi. Miciie enemeHTa y
NEPIOJUYHIN CUCTEMI — HOro HalBaXIHBIIIA XapaKTepUCTUKA. 3akoH Mo3mi.
CygacHe ¢opmysTroBaHHS TepioguaHOro 3akony. Ilepiognyna cucrema i ii 3B’ 30K
3 Oy/10BOIO atoma. 3arlOBHEHHSI €JIEKTPOHAMU MIPIBHIB Y KOKHOMY MEpioi. s-, P-,
d-, f-enementn. Yucno enemeHTiB y mepioni. EleMEeHTH TOJIOBHHX 1 MOOIYHHMX
miarpyn. ,,IIpockok™ enexkrtpona y d-emeMeHTiB. f-ememMeHTH, OCOOTMBOCTI iX
EJIEKTPOHHOT OY/IOBH 1 TIOJIOKEHHSI B TIEP10IMYHIN CUCTEMI.

Enepris ioHi3a1ii, eHepris CIOPIAHEHOCTI 10 €IEKTPOHA, 1X 3aJIeKHICTh Bif
3apsay sapa, pajgiyca i eJIeKTpOHHOT Oy/TI0BH aToMa. 3aKOHOMIPHICTh 3MiHHM €HEPTii
ioHI3amii Ta eHeprii CIOPIAHEHOCTI JO EJNEeKTpOHA Yy EJEMEHTIB B Mepiojax i
rpymnax. EnextpoHeraTuBHICTb. 3HayeHHsI  E€JNEKTPOHEraTUBHOCTI s
XapaKTePUCTUKH XIMIYHUX BIACTUBOCTEH enemMeHTiB. [lepioguyni Ta HEMEepiogudH1
BJIACTUBOCT1 €JEMEHTIB. 3B’S30K MDK IOJIOKEHHSIM €JIeMEHTa y NeploANYHIN
CUCTEMI Ta MOro eJIeKTPOHHOI0 0y10BOI0. HoMep rpynu Ta BaJIeHTHICTh €JIEMEHTA.

Tema 2.3. XimiyHuit 38" s130k. BnactuocTi Mosiekyn. MixkMoJieKyisipHa
B3a€EMOJIS.



BaneHTHI e1eKTpOHHU 1 BaJ€HTHICTh €JIEMEHTIB B OCHOBHOMY 1 30y/KEHOMY
ctanax. Teopis cniHoBOi BasleHTHOCTI. [Ipupoaa ximiuHoro 3B’s3ky. KoBasieHTHHI
3B’SI30K, OO0 XapaKTepUCTUKU: JOBXHUHA 1 eHeprid. OCHOBHI MOJI0KEHHS METOIY
BaJleHTHUX 3B’s13kiB (MB3). HacuueHicTh 1 HapsSIMIIEHICTh KOBJIEHTHOTO 3B’ SI3KY.
MexaHi3MU yTBOPEHHsSI KOBAJEHTHOTO 3B’A3Ky. BaleHTHI KyTH B KOBaJE€HTHUX
Mouekynax. ['iOpuaun3zanis aToMHUX opOiTanei, THIM riopuauzaiii. 6- 1 T-3BSI30K.
JlemokanizoBaHuil T-3B’S30K.

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

[TonsapHi 1 HENMONAPHI MOJEKYIH. JUNOIbHUNA MOMEHT. 31aTHICTh MOJIEKYII
no mossipusaniii.  MibKMOJIEKyJIsIpHA B3a€MOJisl: Opl€HTallliiHA, 1HIYKIIiHA,
aucnepciiiHa  B3aemoJlis  MoJieKyd. BojHeBuidl 3B’A30K, HOro 0COOJMBOCTI.
MiKMOJIEKYISIpHUHN Ta BHYTPIIITHLOMOJIEKYJISIPHUI BOAHEBUH 3B’ 30K, HOTO BILJIUB
Ha (13UYHI BJIACTUBOCTI PEUOBHUH.

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

Hucnepcui cuctemMu. MousekyasipHi po3uyuMHU. PO3YMHHUK Ta pO3YMHEHA
peyoBuHa. CrnocoOM BUpPaKEHHA KOHIEHTpalii po3umHiB. [lpouecu, w10
BiIOYBalOTLCSA TPH PO3YMHEHHI Ta30MOMIOHUX, PIAKUX Ta TBEPAUX PEUYOBUH B
pinuHax. ConpBatanig. Teruiora (eHTalbIis) po3duMHEHHS. BriuB mnpupogu
PEYOBHMH, TUCKY Ta TEMIIEPATypH Ha PO3YMHHICTH T'a3iB, PIIUH Ta TBEPAUX PEUYOBUH
y pimunax. 3akon I'eupi. 3akomu Payns. Ix Bu3HaueHHs, MaTeMaTUUYHUH Ta
rpadiunnii Bupa3. Ocmoc. Ocmornunuii Tuck. 3akoH Baut-I'odhda. Buznauenns
MOJIEKYJISIPHUX Mac pPO3YMHEHUX pedoBUH. 3aKoH CeueHoBa.

Tewma 3.2. Po3unHM €NEKTPOITITIB.

BinxunenHss po3dMHIB ENEKTPONITIB BiAg 3akoHiB Payns. [3oToHIuHMIA
koedimient. CTymiHp AucoIliamii Ta i BU3HAYCHHs 4Yepe3 3HAYCHHS 130TOHIYHOTO
koedimienta. Teopis Appeniyca. Ponb po3umHHWKa mpu Aucomiamii pedyoBUHHU.
CunpHi Ta cmabki enextponitu. KoHcranta nucoriarii ciaOKuX eIeKTPOIIITIB.
3akon po3BenenHs OctBanpaa. CTymiHYacTa JUCOIIAIIS.

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

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



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

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

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

Tema 4.2. 'aapBaHIYHI €JIEMEHTH.

EnexkTponuuii moteHIian, HOro yTBOPEHHs, BHUMIpPIOBaHHS EJICKTPOIHUX
noteHIianiB. CTaHgapTHI €JIEKTPOAHI TOTeHIlanu. TaOnuis OKHUCHO-BITHOBHHMX
noTeHIianiB. HampsiMok TmiepeOiry OKHCHO-BIIHOBHUX peakiiil. 3aJIeXHICTh
CJIICKTPOHUX TOTCHITIAIIB Bl TeMIIepaTypu Ta KoHIeHTpairii. @opmyna HepHcra.
Psn manpyr metaniB. Tunm enekTpoIiB.

lanpBaHIYHMIM e€TEMEHT, WOro eJjeKkTpoxiMiuHa cxema. Ilpormecu, 1m0
BiIOYyBalOThCA HA  €JIEKTpPoJax Mpu poOOTI rajbBaHIYHOTO  €JIEMEHTA.
EnexTpopyuiiina cuina raibBaHiuHoOro ejaemenTa. [lonsipu3zaliis enekTpois.

Tewma 4.3. Enextpoximisa. EnexkTpois.

[ToHATTS PO eNeKTposIi3. YMOBU, HEOOXIIHI JIJIs1 IPOBEACHHS EIEKTPOIi3Y.
AHOJTHE OKWCHCHHS Ta KAaTOJHE BiTHOBIICHHs. EJIEKTpOI3 3 HEPO3UMHHUM Ta
PO3YMHHUM aHOJaMHU. 3aKOHH eneKTpoiizy. [lociinmoBHICTH po3psiay 10HIB Ha
Katoai Ta aHomi. 3akoHm @apanes. Buxinm 3a ctpymoM. BukopucTaHHS
EJIEKTPOi3y (OTpUMaHHS Ta OYUIIICHHS METAIB, 3aXUCHI TTIOKPUTTS).

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

Kopozis wmeranmiB. Knacudikarmiss KOpo3iiiHHX TMpoIeciB 3a MeXaHi3MOM
Koposii. XimiuHa 1 enmekTpoxiMmiuHa Kopo3sis. [lpwumHM, MO CHOpHUSIOTH KOPO3ii.
EnexTponni mporecu y KOpO3iHMX TalbBaHIYHUX €JIEMEHTIB. MeEToau 3aXucTy
METaJiB BiJl KOpO3ii: JIETYBaHHS METaJiB, 3aXWCHI TOKPHUTTS (HEMeTasidHi,
METali4Hi); eJEKTPOXIMIYHI METONM 3aXUCTy (IPOTEKTOPHUHN, 30BHINIHHOTO
MOTEHIlIally); 3MiHa AarpecUBHOCTI KOPO3IMHOro  cepenoBuilla  (BBEACHHS
1HT101TOP1B, 3MEHIIIEHHSI KOHIIEHTPAI[1i arPECUBHUX KOMIIOHEHTIB).

4. HapuasibH1 MaTepiajau Ta pecypcu



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

Hucrtanniiauit kypce Ximist (aist ctynentiB [AT) [Enextponnuit pecypce] —

Pexxum moctymy o pecypey: https://do.ipo.kpi.ua/course/view.php?id=2764.

HaBuajasHUN KOHTEHT

5. MeTonuka onanyBaHHS HaBYaJIbHO1 JUCIUILTIHUA (OCBITHROTO KOMIIOHEHTA)

JIek1iiia1 3aHATTS
BuunutyBaHHs JIeKuiii 3 JIUCHUIUTIHM  TPOBOJUTHCS  MapajeabHO 3

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

IONEPEIHBO].

No | Onuc 3anaTTA

1 |Tema 1.1. [ousarts mpo ximiyHuil enemeHT. [IpocTi 1 ckiaaHl PEUYOBUHH.
AOGCOIIOTHI Ta BIIHOCHI Macu aToMiB 1 MojeKysl1. Moinb pedoBuHHu. MosspHa
Ta BIJHOCHA MOJIEKYJISIpHA Maca PEYOBHUHH.

3akoH 30€peKeHHs Macu PEYOBHMH. 3aKOH CTaJOCTI CKIaAy. 3aKOoH

ABorajpo Ta Horo Hacaiaku. Monspauii 06’em ra3y. [ToHATTS Ipo BiTHOCHY
IrYCTUHY ra3zy. MeToau 3HaXO/JKeHHsS MOJEKYJISIPHOI Mach PEYOBHH, IO
3HAXOJSATHCS y Ta30M0II0HOMY CTaHI.

2 |Tema 1.2. Knacudikamis HeopraHiuHux crnoayk. IIpocti Ta ckiamgHi

peuoBnHHM. Metanmn Ta Hemeraaud. OKCUAM, OCHOBHI Ta amQOTEpHIi
TIIPOKCUIN, KHUCIOTH, COJi: CHOCOOM OJIep)KaHHs, XIMIUHI1 BJIACTHBOCTI.
Peakmii mopgiitHoro oOMiny. KoMriekcHi crmoiykw, Jg00yBaHHS —Ta
BJIACTUBOCTI. | €HETUYHUN 3B'I30K MIXK OKCHIAMH, OCHOBAaMH, KHUCJIOTaMH 1
COJISIMU.

JlabopaTtopHuit IpakTUKyM

Mertoro 11a00paTOpPHOTO MPAKTUKYMY € 3aKpIIUICHHS TEOPETHYHUX 3HAHbD,

OTPUMAHUX Ha JIEKIISX Ta B TPOIECI CaMOCTIMHOI poOOTH 3 JiTepaTypHUMH
JDKepelaMyd B XOJ1 BHWBYCHHS HABYANBbHOI AUCHUILTIHE «XiMis». Marepian
7a00paTOPHOTO TMPAKTHUKYMY CIPSMOBAHWM Ha 3aKpIiMUICHHS Ta TMOTIUOJICHHS
MPAaKTUYHUX HABUYOK POOOTH B J1a00OpaTOPIi.

Twxnens | Tema Omnrc 3amaHoBaHOi poOOTH
1 Buznauenns O3HallOMUTHUCS 3 OJHUM 3 METOJIIB 00’ €MHOTO
KUIBKOCTI  JIYT'Y B | aHaJli3y Ta CTEXIOMETPUYHUMHU 3aKOHAMH XIMii,
pO34uHi 00’€MHUM METOJIOM BU3HAUUTHU KUIBKICTH JIYT'y
B 3aIPONIOHOBAHOMY PO3YHHI.
[IponemMoHCTpyBaTH pO3paxyHKH 1 poOOTy
BUKJIJady.




2 Busnauenns BaroBuM MeTos0M BHU3HAQUYUTH MOJSIPHY Macy
MOJISIPHOT Macu | kapooH(IV)  okcuny.  Osznailomutucs 3
kapOoH(IV) okcuay | pIBHSAHHSM CTaHy 1€aJbHOrO Ta3y Ta MOHITTAM
BIJHOCHOI T'YCTHMHHM OJHOIO Ta3y 3a IHILIUM.
[IpogeMoHCTpyBaTH pPO3paxyHKH 1 poOoOTy
BUKJIaJayvy.

6. CamocriiiHa po0OoTa cTyaeHTa

Camocrtiitna pob6ota ctynedra (CPC) mpotsiroMm ceMecTpy BKIHOYAE
NOBTOPEHHS JIEKIIITHOrO Martepially, BHKOHAHHS I1HAMBIAYaJdbHUX JOMAIIHIX
3aB/aHb, 0()OPMIICHHS 3BITIB 3 BUKOHAHUX JJAOOPATOPHUX POOIT, MIATOTOBKY [0
MOJIYJIbHOI KOHTPOJIbHOI pOOOTH, MIATOTOBKY [0 3aXHUCTy J1abOpaTopHUX poOIT
(HamucaHHST KOHTPOJIBHUX pOOIT), MIATOTOBKY JO0 3ajliky. PekoMeHmoBaHa
KUIbKICTh TOJMH, SIKa BITBOJUTHCS HA MIATOTOBKY J0 3a3HAYCHUX BUJIIB POOIT:

Bug CPC KiﬂLgiCTB TOJINH
Ha MIJTOTOBKY

[TinroroBKa 10 ayIMTOPHHUX 3aHSTh. TOBTOPEHHS JIEKIIIHHOTO | 2 — 3 TOJIMHU Ha
Marepiany, BUKOHAHHS 1HIWBIAyaJbHUX IOMAIIIHIX 3aBJaHb, | THXKIEHb
CKJIaJIaHHsI PIBHSHB PEAKIlIH 10 Ja00paTOpHUX POOIT,
MiATOTOBKA IO KOHTPOJIBHUX POOIT, OpOPMIICHHS 3BITIB 3
BUKOHAHUX JJAOOPATOPHUX POOIT

ITinroToBka 1o MKP (moBTOpeHHs MaTepiaiy) 4 ronuHU

ITinroToBKa 110 3aJIIKYy 8 roauH

[TomiTka T2 KOHTPOJIH
7. IoniTika HaBYAIBHOT JUCIIUIUTIHKA (OCBITHHOTO KOMITOHEHTA)

VY 3BUYalHOMY peXHMi POOOTH YHIBEpCHUTETY JIEKIli Ta J1abopaTopHi
NPAKTUKYMU TPOBOJSATHCA B HABYAIBHUX AyAUTOPISIX. Y 3MINIAHOMY pPEXUMI
JEKIIHI 3aHATTA MPOBOASATHCSA MUCTAHIIWHO, 3 BUKOPUCTaHHSIM 3aco0iB st
BimeokoHbpepeniii (Google Meet, Zoom Tomio), saboparopai pobotH — y
HaBYAIBHUX JabopaTopisix. Y AUCTAHIIITHOMY PEXHUMIi BCl 3aHATTS MPOBOISITHCS
gyepe3 3acobm ais BimeokoHpepeHmid. BinBimyBaHHS Jekiii Ta 1abopaTOpHHUX
3aHITHh € 000B’ I3KOBUM.

[lepen modaTkoM 4YEproBOi TEMHU JIEKTOP MOXE HAJICUIATH TMHUTAHHS T10
OyIb-sIKii 3 MUHYJIMX TEM 3 METOIO 3aKPITUICHHS OMPaIbOBAaHOTO MaTepiaiy.
[IpaBuna 3axucty n1abopaTtopHUX pooOiT:

1. Jlo 3axucTy NIOMyCKalThCs CTYICHTH, SKi OynaM TPHCYTHI Ha 3aHSITTI,
CaMOCTIMHO Ta TPABWJIBHO BUKOHAIH JOCITIAM, MAaIOTh MPABUIBHO O(POPMIICHUI
3BIT O BUKOHAHHS J1a00paTOPHOT pOOOTH.

2. VY 3BiTI 10 BHUKOHAHHS Ja0OpaTOpHOI POOOTHM MaKTh OyTH KOPEKTHI
PIBHSIHHSL peakiliifi, HaBEJEHO BCl HEOOXIAHI po3paxyHKu, rpadikd, HasBHI
CIIOCTEPEKEHHS Ta BUCHOBKH.

3. 3axucT B1iAOYBAEThHCSA 3a IpadikoM, 3a3HAYECHUM Y I1.5.




4. [Ticns mepeBipkM 3BITY BHUKIagaueM poOOTa BBAXKAETHCA 3apaxOBAHOIO,
SKIIO HE MICTUTh CYTTEBUX HEMOMIKIB. SIKIIO B 3BITI € CYTTEBI HEAOJIKH, 3BIT
MOBEPTAETHCA CTYACHTY JUIsl JOOIPALIFOBAHHS.

S. SIKI0 CTYyZIEHT MPOIMYCTUB 3aHATTS, TO AJIA BIANpPALIOBaHHS BIH Mae: a)
MPOJEMOHCTPYBAaTH BHUKJIaJauy BIAMOBIIHUN 3BIT A0 BUKOHAHHS JabOpaTOpHOT
poOOTH 3 HABEIEHUMH PIBHSIHHSAMU peaKiid (PIBHSAHHS CKIAJAIOThCS CTYAECHTOM
CaMOCTIHHO), ajie 0e3 po3paxyHKiB, CIOCTEPEKEHb Ta BUCHOBKIB; Ta 0) MPaBUJIHHO
BI/IMOBICTH Ha 3allUTaHHs BHUKJajaya Mo TeMi JjabopaTopHOi poOOTH, MICIS YOro
OTPUMYE€ JT03BUT Ha BiampairoBaHHs. [1i1 yac 3BUYAHOrO Ta 3MIMIAHOTO PEKUMY
poOOTH YHIBEPCUTETY CTYJEHT BiINpalbOBYE MPOMYIIEHY poOOTY y HaBUYajbHIN
nabopaTopli 3a JOMOMOIOI0 JOMOMDKHOIO NEpCOHAly 4YM BHUKIAJaya, MiJ dYac
OUCTAHIIfHOTO — 3  BHKJaJaueM 3  BUKOPHUCTAHHAM  3aco0iB IS
BieokoH(pepeniii. [licas BiampantoBaHHs CTYACHT Ma€ 3aXUCTUTH JaOOpPaTOPHY
poOOTY y BUKJIaAaya.

[IpaBuna HanvcaHHS KOHTPOJIBHUX POOIT:

1. CryneHT Mae  HamMcaTd  KOHTPOJbHY  poOOTy  caMocCTiiiHO, 3a
IHAUB1YaJTbHUM 3aBJIaHHSM.

2. [Tin yac 3BMYAHOrO Ta 3MIIMIAHOTO PEKUMY POOOTH YHIBEPCUTETY NpH
POBEJIEHHI KOHTPOJIbHI pOOOTH CTYJIEHT Ma€ BIIKJIFOUUTH TeJIe(OH.

3. JlomyckaeTbcsi ~ BUKOPUCTaHHS ~ TUIBKM  JIO3BOJIEHUX  BHKJIaJaueM
JIOBITHUKOBUX MaTepiaiB.

4,  SIkmo cTyneHT He BKa3aB CBOE Npi3Buule Ta WUdp Ipynu, podora He

OIIIHIOETHCS 1 Ma€ OyTH TIepecKiIaeHa.

[IpaBuna npru3HavYeHHS 320X04YyBaJIbHUX OalliB:

1. 3a akTUBHY poOOTY Ha JIeKIlii HapaxoByeTbcs 10 0,5 3a0X04dyBaibHUX OaliB
(aste He OumbIe 8 OGaiB HA CEMECTD).

2. 3a akTHBHY poOOTy Ha jabopaTOpHOMY 3aHSTTI HapaxoByeTbca 10 0,5
320X04YyBJIBHUX OaltiB (ayie He OuTbie 4 OaiB Ha CEMECTD).

3. Sk111o 3BIT 10 BUKOHAHHS J1a00paTOpHOi poOOTH HE MICTUTh IIOMHJIOK 1 HOTO
MiANMCAaHO BHKJIAJa4eM 3 TMepmioi crnpodbwm 3madi (pobdOTy 3apaxoBaHO) 0
3aKiHYCHHS J1a0OpaTOPHOTO 3aHSITTS, TO CTYACHTY HapaxoByeTbca +1 m01aTKOBUN
oai.

[IpaBuna npusHaveHHs mrpapHux Oamis:

1. VY pa3i BiICYyTHOCTI y CTyA€HTa Ha TOYATOK JaOOpPATOPHOTO 3aHSITTS
CaMOCTIMHO BUKOHAHOTO 1HIWBIyaJIbHOTO IOMAIIHHOTO 3aBIAaHHS HAPaXOBYETHCS
-1 6au.

2. VY pas3i BiICYyTHOCTI y CTyA€HTa Ha TOYATOK JaOOPATOPHOTO 3aHSITTS
PO3APYKOBAHOTO YW HANHMCAHOTO BiJ PYKH 3BITY 10 BUKOHAHHS JabOpaTOpHOT
pobOTH HapaxoBYy€eThCs -1 Oal.

[MomiThka JieIaliHIB Ta MMepecKiIagaHb: BU3HAYAEThCA 1. 8 [lomokeHHS Tpo
MOTOYHHM, KAJICHAAPHUIN Ta CEMECTPOBUM KOHTPOJIb pe3yiabTariB HaBuaHHs B KIII
M. Iropst Cikopcbkoro

[lomiTuka 1100 aKaJEeMIYHOI JOOPOYECHOCTI: BU3HAYAETHCS MOJITUKOIO
aKaJeMIYHO1 YeCHOCTI Ta IHITUMH TOJIOKeHHAMHU Koaekcy uecTi yHiBepCUTETY.




8. Buau KOHTPOJIIO Ta pEUTUHIOBA CUCTEMA OLIIHIOBAHHS PE3yJIbTATIB HABYAHHS
(PCO)

Bunyu KOHTpOJIIO BCTaHOBIIOKIOTHCS BIAMOBIAHO 10 [lonoxkeHHs Tmpo
MOTOYHUH, KaJICHJAPHUI Ta CEMECTPOBUM KOHTPOJIb pe3ynbTaTiB HaBuaHHs B KIII
M. Irops CikopchKOro:

1. [HoTOYHUH KOHTPOJb: KOHTPOJIbHI pOOOTH Ha JIaOOPATOPHUX 3AHATTAX,
OLIIHKA 32 BUKOHaHHS JaboparopHux poodit, MKP.

2. KanennapHuilt KOHTPOJIb: MPOBOAUTHCS ABIYl HA CEMECTP K MOHITOPUHT
NOTOYHOT'O CTaHy BUKOHAHHS BUMOT CUIa0ycCy.

3. CemMecTpoBUN KOHTPOJIb: 3aJIIK.

Pevitunrona cucrema OLIiHIOBaHHSI pe3yJ'IBTaTiB HaB4YaHHA

Petitunr crynenta 3 aucuuiutinu (RD) ckinamgaerses 3 cymu OaiiB, sIKi BiH
OTPHUMYE 3a:
. eKCTIpec-KOHTPOJIb Ha JIA0OPAaTOPHOMY 3aHSTTI;
. BUKOHAHHSI JIa0OpaTOpPHUX POOIT;
. BUKOHAHHSI 1HAWBIIyaJIbHUX JOMAIITHIX 3aB/IaHb;
. MOAYJIbHY KOHTPOJIBHY POOOTY;
. BUITTOBiAb HA 3aJTIKY.

VY Bumaaky mpoBeACHHS JEKIii Ta JJabopaTOpHUX 3aHATh Y JUCTAHIIMHIN
dbopmi CTyIEeHT TMOBMHEH MaTH BIIMOBIIHI KOMITHOTEPHI 3aco0u 3B'3Ky (poOoua
Bileokamepa, MikpodoH, mporpama 3B's3Ky). Bukmamau 31aiiicHIOE 3B'SI30K
BUKOPHCTOBYIOUM cepBicu (Hampukiaaa Google Meet abo Zoom) 3a mocuiIaHHSM,
10 HAJIa€ Ha €JICKTPOHHY MOIITY abo (Ta) TenerpaM-KaHaj IPyIIH.

B pa3i nepexony yHiBepcUTETY Ha JUCTaHIIMHY (GOpMYy HaBUYAHHS 3BITH MPO
BUKOHAHHS J1aOOpaTOpHHX poOOIT HAZAIOThCA B EJIEKTPOHHOMY BHIJIAII Ha
EJIEKTPOHHY MOIITY BUKJIaAa4a.

O > W PR

Cucrema peiiTHUHroBuX (Baropux) 0aJiiB Ta KpuTepii OMiHIOBAHHS

1. Excripec-KOHTpOJIb Ha TA0OPATOPHOMY 3aHSITTI.

Barosuit 0an -10. MakcumanbpHa KUIbKICTH OaimiB ctaHoBuTh 10 GamB - 2 = 20
OaJiB.

2. BukoHaHHs 1a00paTOpHOi poOOTH.

Baroswuii 6ai -5. MakcumainpHa KUIBKICTh OalliB CTAaHOBUTH 5 Oanis - 2 = 10 Gaiis.
3. BukoHaHHS IHIUBITyaJbHUX JOMAITHIX 3aBAaHb.

Baroswuii 6ain -10. MakcumainbHa KiabKIicTh 0aiiB ctaHoBuTh 10 6aiiB - 1 KOMILIEKT
3aBaaHb 3 ycix TeM = 10 Garis.

3. MoaynpHa KOHTPOJIBHA POOOTA.

Barosuii 6ain — 60. MakcumainbpHa KUIbKICTh OaiiB craHoBuTth 60 Oamis - 1 = 60
Oanis. Menme 36 OamiB (Menme HibK 60% 3amad MpaBWIBHO pO3B’s3aHi) —
KOHTPOJIbHA HE 3aPaXOBYETHCS.



Kpurepii oninky pi3HOBHAIB KOHTPOJIBHUX 3aX0/iB

TunoBi HOpPMH OLIHOYHHUX OadiB MpU MEPEBIpLl 3aBAAHb KOHTPOJIbHUX
3axoAiB (ne b — BaroBuii 6ai, r — peMTUHTOBA OIIIHKA):

1. a) BIJMOBIJb NMPaBWIbHA, TOBHA, OOTPYHTOBAHA;
0) 3a1aua po3B s13aHA BIPHO, 3 MOSICHEHHSIM, YITKO 1 MPAaBUIBHO OpopMIIeHa;
0,95<r<1,0b
2. a) BIANOBIAb NpaBWIbHA, OOrpyHTOBa, ane HeBuuepnHa (90-75 %

IPOrpaMHOI0 MaTepially), Ma€ HECYTTEBI TOMMUJIKY;
0) 3a7a4a po3B ' s3aHa BIPHO,
0,75b<r<0,9b
3. a) BIJIMOBI/Ib HEMOBHA, MICTUTh MeHIIe 75 % mporpaMHOro Marepiany, aje
CTYJICHT TMpPaBWIbHO pearye Ha 3ayBaKEHHS BUKJIAJaya, MIBUJIKO HABOJUTH
HeoOXiHYy 1H(opMaIrio;
0) mis 3amadi 3HAWCHO TMPABWJIBHUN XiJ PO3B sI3aHHs, aje JOMyIIeH1
apipMeTH4H1 TOMUJIKH;
0,6b < r<0,75b
4, a) BLAMOBIAb MICTUTH MeHIIe 60 % mporpaMHOro marepiany, Ma€ BEIUKY
KUIbKICTh CYTTEBUX TTOMUJIOK, OCOOJIMBO MPH CKIIaJaHH1 (OPMYJT XIMIYHHX CTIOTYK
Ta PIBHAHBb XIMIYHUX PEaKIIii.
0) 3amaya po3B'sA3aHA 3 CYTTEBUMH MOMWIKaMHu, abo ii po3B'sI30K He
JOBEICHHI 10 JIOTTYHOTO 3aBEPILICHHS;
0,0b <r<0,6b.

Po3paxynok mkauau (R) peMTHHTY:

CymMma BaroBux 0ajiiB KOHTPOJBHHUX 3aXO0/[1B IIPOTIATOM CEMECTPY CKJIaJIa€:

Rk =10-2+5-2+10-1 + 60 =100 dauxis.
Peiituarosa orinka (RD) mucrumuiinu GpopMyeTbesl K cyMa BCIX PEHTHHTOBHX
OaiB Z I, Ta 3a0X04UyBaIbHUX/ITpadHUX OaiB Z I .

k S
RD=>r.+>r
k S
CemecTpoBUM KOHTPOJIEM € 3aJliK. YMOBH JIOMYCKY J0 3aJiKy:

1)  BuxoHaHHA Ta 3aXHCT yCiX JJa0OpaTOPHUX POOIT.
2)  Peittunrosa oninka (RD) He mentie 40 GaiB.

CrynenTtu, sKi HaOpaiu POTATOM CEMECTpPy HeoOXiIHy KibKicTh OamiB (RD
< 0,6 R), MarOTh MOKJIMBOCTI:

. OTPUMATH 3ATIKOBY OIIIHKY (3aJIIK) TaK 3BAaHUM «aBTOMAaTOM)» BiJMTOBITHO 10
HaOpaHOTO PEUTHUHTY;

. BUKOHYBATH 3QJIIKOBY KOHTPOJIbHY pOOOTY 3 METOIO MMiJIBUIIIEHHS OI[IHKU;

. y pa3i OTpUMAaHHS OI[IHKM OUIBIIOI, HI)K «aBTOMATOM» 3 PEUTUHTY, CTYACHT

OTPUMYE OIIHKY 32 PE3yJIbTaTaMU 3a711KOBOI KOHTPOJIBHOI pOOOTH;



. y pa3l OTpUMaHHS OLIHKM MEHIIOi, HiXK «aBToMaTtom» 3 peitunry (<0,6R),
MoNepeHId PEUTUHT CTYJEHTA 3 TUCLUUILIIHA CKACOBYETHCS, 1 BIH OTPUMYE OLIIHKY
TUIBKH 3a pe3yJbTaTaMu 3aJIIKOBOi KOHTPOJIbHOT pOOOTH.

CryneHTH, K1 HaOpaau IPOTITOM CEMECTPY PEUTHUHT 3 KPEAUTHOTO MOYJIS
Menie 0,4R, 10 3aliky He IOMyCKarOThCA.

k1o pedTuHr ctyneHta 3Haxonuthes y Mexax 0,4 R < RD < 0,6 R, BiH
3000B’s13aHUI BUKOHYBATH 3aJ1IKOBY KOHTPOJIBHY POOOTY.

3aBiaHHS 3aIKOBOI pPOOOTH CKJIAJAETHCS 3 YOTUPHOX IMUTAaHb PI3HUX
po3auliB  poOOYOi HaBYaJbHOI MpOrpaMu AUCHUILUIIHM. 3aBAaHHS MaroTh
3a0€3IMeUnTH NIEPEBIPKY 3/IaTHOCTI CTYACHTIB IHTETPOBAHO 3aCTOCOBYBATH 3HAHHS,
3100yTi IpH ONpalOBaHH1 TPOrpaMu HaBYAIBHOT TUCITUTUTIHA

Bei nuranHs 3amikoBoi po6otu (1, 2, I3, l4) OLIHIOOTBCS y 25 OaliB
BIJIMOBIIHO 7O HABEJICHUX BHWINEC KPUTEPIiB OlHIOBaHHSA. Po3Mip 1mikamu
OI[IHIOBaHHS 3aJ11KOBO1 poboTu ctaHoBUTH 100 Gartis.

R 3p =100

Cyma 6aniB 3a KOXKHE 3 YOTUPHOX 3aBJaHb 3aJIIKOBOI KOHTPOJIBHOI poOOTH
NEPEBOAUTLCA JIO 3aJIKOBOI OIIIHKM aHAJIOT1YHO 13 3BEJEHHSM MIJICYMKIB 3a
pPEUTHHTOBOIO OIIHKOI0O RD 3 KpeauTHOro MoJynsi 3TriHO 3 HIKUYCHABEIEHOIO
TaOIHUIICIO

R=ri+r, +r3+r,

Buxonsiuu 3 po3mipy mkainu (Rax)= 100 6aiiB) 11st OTpuMaHHS CTYIEHTOM
BianoBinHUX o1iHOK (ECTS Ta TpagumniitHux), 10 3aJ1iKOBOT BiJIOMOCTI HOTO
peiiTuHroBa oiinka R = Rc nepeBouThes 3riIHO 3 TaOJIUIIEIO:

KinekicTs OaniB Oriuka
100-95 BigMmigHO
94-85 Jlyxe nobpe
84-75 Jlobpe
74-65 3a10BLIbHO
64-60 JlocTaTHBO
Menmre 60 He3anoBinbHO
He BuKOHaHI YMOBH JIOITYCKY He nonymeno
9. JlomaTtkoBa iH(popMAaIlis 3 TUCIUILUIIHN (OCBITHROTO KOMIIOHCHTA)

[lepenix maTepiaiiB, SKUMU JO3BOJICHO KOPUCTYBATHCH ITiJT YaC €K3aMEHY:
1)  Tlepioguuna TaOIUII.

2)  Tabnuis po34WHHOCTI.

3)  Tabnwis craHAapTHUX EICKTPOJIHHUX MOTEHITIATIB.

Po6ouy mporpaMmy HaBUaNbHOI TUCHUILTIHY (CUIa0ycC):
CknazeHo cTapiiuM BUKIIaJauyeM Kadeapu 3arajibHOI Ta HEOPraHIYHOT X1MIi:
K.X.H. [IlImakom A. €.



YxBaneHo MetoanaHo0 koMiciero XTD (mpotokon Ne 10 Bix 21.06.2024 p.)
VYxBaneHo kadeaporo 3araJbHOi Ta HEOPTaHIYHOT XiMii
(mporoxout Ne 13 Binx 22.05.2024 p.)

[Toromxeno MeToIMYHOI0 KOMICIE€I0 THCTUTYTY a€POKOCMIUHUX TEXHOJIOTTH
(mporokoit Ne 5 Big 31.05.2024)



