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[Iporpama HaBYaNbHOI JUCHUILIIHU
1. Onuc HaBYaNbHOI IUCLMILUIIHY, ii METa, TPEAMET BUBYAHHS Ta pe3yJIbTaTH
HaBYaHH

XiMisl MUPOKO BUKOPUCTOBYETHCS JIJISl BUPIIIICHHS CyYaCHUX TEXHOJIOTIYHUX
3aBJaHb 1 € OJHHM 3 I1HCTPYMEHTIB BHPIIICHHS TPHUKIAJIHUX 3a1ad. BmiHHA
OTpUMYBaTH TI€BHI KOHCTPYKIIIMHI MaTepialu 3 Hamepes 3aJaHuMu  (Pi3uKo-
XIMIYHUMH ~ BJIACTUBOCTSMH €  OJHMM 3  KIIOYOBUX y  Cy4aCHOMY
MaTepialo3HaBCTBI, 30KpeMa 1 B KOHCTPYIOBaHHI JITAJbHUX Aaraparis.
[linBuiieHHs CTIAKOCTI Ta, 3a HEOOXITHOCTI, 3aXHUCT TAaKWX KOHCTPYKIIIMHHUX
MaTepialliB Bij Jii 30BHIIIHBOTO CEPEIOBUINA B YMOBAx EKCIUTyaTallli TaKoX €
OJIHAM 3 3aBJaHb, PO3B’sI3yBaHUM 3a JOIOMOTOI0 3HaHb 3 XiMii. [HIIMM acriekToM
BUKOPHCTAHHS IIMX 3HAHb € CTBOPEHHS, OTPUMAHHS Ta BUKOPUCTAHHS MaTrepiaiiB
JUISl €HEeProIepeTBOPIOIOYNX CHUCTEM (MAJIMBHUX EJIEMEHTIB, aKyMYJSTOPIB), IO




IIMPOKO BHKOPUCTOBYIOTHCA y CydacHiM TexHimi. Jucuurutina crpusie OuibI
e()eKTUBHOMY BUBUYEHHIO HACTYIHHUX CHEIIaJIbHUX JUCUUIUIIH Ta 3aKijiajgae 0a3oBi
3HAHHS 3 BEJCHHs Ta nepea0aueHHs pe3ybTaTiB (P13UKO-XIMIYHUX NEPETBOPEHD Y
TEXHOJIOT1YHUX MPOIIeCax.

IIpenmer cHCHUIUTIHN: XIMIYHI TOHATTS Ta 3aKOHH, 110 3aCTOCOBYIOTHCS
JUTSL PO3B’sI3aHHS TUTIOBHUX 1H)KCHEPHUX 33]1a4.

Mertoro nucuuniinu € opMyBaHHS Y CTYACHTIB 3JaTHOCTCH:

OTNKCYBaTH Ta MOSICHIOBATH XIMIYHI mpo1iecu Ta (i3uyHi SBUIIIA, K1 X
CYNPOBOJIKYIOTH, 13 3aCTOCYBaHHIM C(HOPMOBAHHX (DI3UKO-XIMITHUX

YSIBIICHb;

aHaJli3yBaTH 3arajibHi MEXaHi13MU Mepediry XiMiyHUX MPOLIECIB 3 TOUKH 30PY
CY4YacCHHX YsIBJIEHb IIPO OYZ0BY pEYOBHHH;

BUKOPHUCTOBYBATH TEPMOJIMHAMIYHI Ta KIHETUYH1 (DAKOPH, SIKI CIIPUSIIOTH
MPOXO/HKEHHS XIMIYHHUX PEaKIliif Ta yTBOPEHHS MOTPIOHUX PEUOBUH;
MPOBOJAUTH aHAJI3 Ta PO3YMITH MEXaH13M SIBUIII, IKI BAHUKAIOTh B
CJICKTPOXIMIYHUX CUCTEMAX.

3r1IHO0 BUMOT OCBITHBOI MPOrpaMH CTYJEHTHU MICJIs 3aCBOEHHSA HaBYAJIbHOI
JUCHMIUTIHU MalOTh MPOJAEMOHCTPYBATH TaKl pe3ysIbTaTl HaBYaHHSL:

daxoBi KOMIIETEHTHOCTI

K12

31aTHICTh BUKOPUCTOBYBATH IOJOKECHHS T1PABIIKH, aepo- Ta
ra3oJMHaMiKi JJI OMNHMCY B3a€eMOJIi TUT 3 Ta30BUM 1
T1paBIIYHUM CEPEIOBUILIEM.

K13

31aTHICTh MpU3HAYATH ONTUMAJIbHI MaTepiayiv JJisl €JIEMEHTIB
KOHCTPYKIIIi aBialliiiHOI Ta paKETHO-KOCMIUHIN TEXHIKH.

K16

31aTHICTh PO3pPOOIIATH 1 peasli3oByBaTH TEXHOJOTIUHI TIPOIIECH
BUPOOHUIITBA €JIEMEHTIB Ta 00’€KTIB aBlaIlliHOI Ta paKETHO-
KOCMIYHOI TEXHIKH.

K21

3/1aTHICTh BU3HAYATH ONTHUMAIbHY KOHCTPYKIIIIO TOBITPSIHOTO
JITATBHOTO amapary, B 3aJIe’KHOCT1 BiJl MOro MpU3HAYCHHS Ta
YMOB €KCILTyaTariii.

IIporpamui pe3ynbTaTh HaBYaHHS

[P 12

OnucyBatu OyJ0BYy METajliB Ta HEMETAJIB Ta 3HATH METOJU
moaudikamii ix BractuBocTteil. Ilpu3HauaTh oNTUMAaIbHI
MaTepianu JUisl eIEMEHTIB Ta CUCTEM aBlallliiHOI Ta PaKeTHO-
KOCMIYHOT TEXHIKH 3 ypaxyBaHHSAM iX CTPYKTYpH, (pi3HUUHUX,
MEXaHIYHHUX, XIMIYHHUX Ta €KCIUTyaTalliiHUX BIIACTMBOCTEH, a
TaKOXX €KOHOMIYHHUX (DaKTOPIB.

[P 13

Po3ymit 0coOAMBOCTI poOOYMX MPOIECIB y TiAPaBIIYHHUX,
MHEBMATHUYHUX, €JIEKTPUYHUX Ta €JEKTPOHHUX CHUCTEMax, IIO
3aCTOCOBYIOTHCA B aBlallliHINA Ta PAKETHO-KOCMIYHIN TEXHIIII.

ITP 14

OnucyBaTu  €KCHEPUMEHTAJIbHI ~ METOAM  JIOCIIJKEHHS
CTPYKTYPHHUX, (h13UKO-MEXaHIYHUX 1 TEXHOJIOTIYHUX
BJIACTUBOCTEMN MaTepialiB Ta KOHCTPYKIIIH.




I1P 21

Maty HaBUYKH PO3POOKH TEXHOJOTIYHUX IPOIECIB, B TOMY
YUCII 3 3aCTOCYBaHHSM aBTOMAaTH30BAHOTO KOMIT FOTEPHOTO
IIPOCKTYBaHHS BHPOOHMIITBA KOHCTPYKTHBHUX CJICMCHTIB Ta
CHCTEM aBlalliifHOT Ta paKeTHO-KOCMIYHOI TEXHIKHU.

[Ticms  3acBO€HHS  HABYAIBHOI  JUCHUIUIIHK  CTYACHTH  MAalOTh

POJAEMOHCTPYBATH TaKl IPEIMETHI pe3yIbTaTh HaBYaHHS:
3HAHHA:

MOJIO’KEHb CyYaCHUX TeOopid OyZA0BH aTOMIB Ta XIMIYHOTO 3B’ S3KY;
OCHOBHUX IOHSThH Ta 3aKOHIB XIMIYHOT TEPMOJMHAMIKH 1 KIHETUKH; METO/I1B
aHaJ13y BIUIMBY MapaMeTpiB CUCTEMH Ha CTaH XIMIYHOI pIBHOBArH;
BJIACTUBOCTEH PO3YMHIB HECJIICKTPOJIITIB Ta €JICKTPOIITIB;
3aKOHOMIPHOCTEH MPOXOKEHHS OKHUCHO-BIJHOBHUX MPOIIECIB Ta PEaKIliii;
0COOJIMBOCTEM 3aCTOCYBAaHHSI XIMIYHHUX JIKEPEN €JIEKTPOEHEPTTIi,
3aCTOCYBaHHS €JIEKTPOIII3y, METOIB OOPOTHOU 3 XIMIYHOIO Ta
SJIEKTPOXIMIYHOIO KOPO3i€I0;

YMiHHSA:

aHaTI3yBaTH 3aJIEKHOCT1 XIMIYHUX BIACTUBOCTEHW PEYOBHUH BiJ] TUITY 3B’SI3KY
Ta OyJIOBU MOJIEKYJ;

pO3paxoByBaTH OCHOBHI TEPMOJMHAMIYHI Ta KIHETHYHI TapaMETPH
XIMIYHUX MPOIIECiB, BUKOPUCTOBYBATH X ISl CIPSIMYBaHHSI OCTaHHIX y
NOTPIOHOMY HAIPSMKY;

OILIIHIOBATH MOJIMBICTh NIEPEOIry peakiliii MiXk eJIeKTpOIiTaMi, BA3HAYaTH
ONTUMAaJIbHI CIIOCOOH TOCIabIeHHS a00 MOCUJICHHSI T1JIPOJTi3Y;

BU3HAYATH HAMPSIMOK OKHCHO-BITHOBHOTO TIPOIIECY, CKIAAaTH CXEMHU
rajbBaHIYHUX €JIEMEHTIB, 00UHMCIIIOBATH €JIEKTPO1HI noTeHiianu ta EPC;
BU3HAYATU MOCIIOBHICTh 31MCHEHHS €JIEKTPOXIMIYHUX MPOIIECIB HA
SJIEKTPOJIaX IMiJ1 Yac eJIEKTPOIII3y, pO3PaXOBYBATH KUIBKICTh OJCPKaHOT
PEYOBHUHHU TMICIISI €IEKTPOII3Y;

3aCTOCOBYBATH METOJIM 3aXUCTY METATIB BiJl KOPO3ii.

JOCBIm:

PO3B’sI3yBaHHS THIOBUX 3aBJaHb, 110 BITHOCATHCS 10 MPEAMETY HABYAITBLHOT
JHUCIATLIIHY;

po0OOTH B XIMIUHIH 1a00paTopii, NPOBEAECHHS OCHOBHUX XIMIYHUX PEaKI[ii B
71a00paTOPHUX YMOBAX, CKIaJaHHs 3BITY PO BUKOHAHHS J1a00OpaTOPHUX
pOOIT.

2. IIpepexBi3nuTy Ta MOCTPEKBIZUTH TUCIUTLIIHU (MICIE B CTPYKTYPHO-JIOTTUHIM

cxemi

HaBYaHHS 3a BIJAMOBIIHOI OCBITHBOIO MPOrPaMOI0)

Martepian kpenuTHoro Moayisi Oa3yerbcsi Ha auciuiuniHax "Ximig", "dizuka",
"Marematuka" 3a mOporpamoro cepeaHboi mkoiau. KommereHuii, oTpuMaHi
CTYJI€HTaMHU B MPOIECI BUBUECHHS IILOTO KPEAUTHOTO MOYJIS, 3aCTOCOBYIOTHCA JIJIS




omanyBanHs guciumiin 1011 "Enekrporexnika 1 enekrponika" Ta [106
"AepoKocMiYHE MaTepiaO3HaBCTBO".

3. 3MICT HaBYAJILHOI JUCLUILTIHU

Poszin 1. OCHOBHI 3AKOHOMIPHOCTI TTEPEBITY XIMIUHNX
[TPOLIECIB.

Tema 1.1. AToMHO-MONeKysipHE BUeHHS. CTEX10METPpUYHI 3aKOHU X1Mii.

XiMisl SIK HayKa PO PEUYOBUHU Ta iX mnepeTBopeHHs. [IoHATTS mpo XimMiuHUN
eneMeHT. [3otonu. IlpocTi 1 ckinagai peuoBunu. SABuie anorporii. [ToHATTS TIpo
TanbTOHIMM Ta Oepromian. Macu (aOCOMIOTHI Ta BIHOCHI) aTOMIB 1 MOJICKY,
OJIMHULIl BUMIpY. Monb pedoBMHU. MossipHa Ta BIAHOCHAa MOJIEKYJISIpHA Maca
PEUYOBUHHU.

3aKoH 30epe’KeHHs] MacH PEUYOBUH. 3aKOH CTaJOCTI CKJIany. 3aKOH KpaTHUX
criBBiHOLIEHb. [lOSICHEHHS OCHOBHHUX 3aKOHIB aTOMHO-MOJIEKYJISIPHOI Teopii 3
MO3UII1H BUCHHS PO aTOMU 1 MOJIEKYJIH.

["azomoiOHUM cTaH peyoBHH. 3aKOHM 1JI€aJIbHUX Ta3iB. 3aKoH MeHeneeBa-
Knanetipona. 3akon ABorajjpo. 3HaueHHs 3aKOHY ABOTaJipo Ta HACHIJKIB 3 I[bOTO
3aKkoHy. MousgpHuii 00’eM razy. IIoHATTS mpo BIZHOCHY T'yCTHHY ra3y. Meroau
3HAaXOJKCHHSI MOJICKYJSIPHOI Macu PEYOBHH, IO 3HAXOMATHCA y Ta30MoAi0HOMY
CTaHi.

Tewma 1.2. Knacu HeopraHi4yHHX CIOJIYK.

Knacudikarist Heopraniunux cnonyk. [Ipocti Ta ckinagni peuoBuHu. MeTtanu
ta HemeTanu. OKCHIIU: KHUCIOTHI, OCHOBHI Ta aM(OTEpHi; COcoOH OaepaHHS
OKCHUJIB, 1X XiMI4HI BiactuBocTi. ['impatm okcumiB. OcCHOBHI Ta ampOTepHi
riipoKkcuIu: A0OyBaHHA Ta XIMI4HI BiIacTHBOCTI. KUCIOTH: OKCHTE€HOBMICHI Ta
0€30KCUTEHOBI; crmocobu oaepkaHHs, BiacTuBOcTi. Comi, onepkaHHS Ta
BJIACTUBOCTI CEpE/HIX, KUCIUX 1 OCHOBHUX coJjieil. Peakiii monBiitHOoro oOMiHy.
KowmrinekcHi crosyku, 10OyBaHHS Ta BJIACTUBOCTI. [ €HETHYHUM 3B'S30K MIXK
OKCHUJIaMH, OCHOBAMH, KHCIIOTAMH 1 COJISIMH.

Tewma 1.3. EHepreTrika XiMIYHUX PEAKIIii.

BHyTpilHs eHeprisi Ta eHTalbIlid, €K30- Ta eHI0TepMiuHl peakuii. [leprmii
3aKOH TepMoAuHaMiku. TeroBl epekTu 3a yMOB CTajoCTi THCKY Ta CTaJIOCTI
00’emy, iX 3B’S30K 3 EHTAJBIIEI0 Ta BHYTPIIIHBOK EHEPTI€I0 CHUCTEMHU.
TepmoxiMiuHi piBHSHHA. 3aKOHH TepMoximii. 3akoH ['ecca Ta HOro BUKOPUCTAHHS
B TEPMOXIMIYHHUX po3paxyHkax. CTaHAapTHUN TeIIOBUN €(deKT YTBOPCHHS
xiMiuHOT crionyku. CTaHJapTHA SHTAJBITIS 3TOPSIHHS PEUOBHH.

[TonsitTss mpo entpomito. EHTpormis ik mMipa HEBMOPSIKOBAHOCTI CHCTEMH.
CrangmapTtHi eHtpomii. BrumB eTpomiifHOro Ta eHTanbIiiHOrO (HaKTOpiB Ha



HANpSMJICHICTh TpoLeciB. 3MiHa 1300apHO-130TEPMIUYHOTO MOTEHLIaNy (BUIBHOI
eneprii ['100ca) sk KpUTEpi caMOI0BUIBHOCTI MPOTIKaHHS TporieciB. Po3paxyHku
3MiHM BUIbHOI eHeprii [100ca. 3anexHicTh BiibHOI eHeprii [1060ca Bijg
Temreparypu. BibHa eHepris [ eapmrosbiia.

Tema 1.4. XiMiuHA KIHETHKA.

['omorenHi 1 rereporenHi cucremu. LIIBUAKICTh peakiiii B TOMOT€HHUX Ta B
reTeporeHHux cucremax. GakTopu, 10 BIUIMBAIOTH HA MIBUJKICTh peakiliil. 3aKoH
peaxirii. [TOHATTS PO MOJEKYISAPHICTH Ta MOPSAAOK peakiii. [Ipukinaan MexaHi3miB
XIMIYHHX peakiii. JIaHIoroB1 peakiii.

Brmnus Ttemmeparypu Ha mBHAKICTH peakimii. IIpasuno Bant-I'odda.
AxtuBHI Mmosiekynu. Enepris aktuBamii. PiBuHsaHsS Appeniyca. [loHSITTS 11po
katami3. [aridoiTopu.

Tema 1.5. XimiyHa piBHOBara.

Heob6opoTtHi Ta 060poTHI peakirii, XxiMiuHa piBHOBara. Koncranra piBHOBaru
TOMOT€HHHUX Ta T€TEPOTreHHUX peakiliid. 3B’S30K 3MIHM BUIbHOI eHeprii ['100ca Ta
KOHCTaHTHU piBHOBaru. 3mimieHHs piBHoBard. [lpunuun Jle [larense. IlosicHenHs
3MIIIEHHS XIMIYHOI pIBHOBaru 3 TOYKM 30py XIMIYHOI KIHETUKM Ta
TEPMOIUHAMIKHU.

Pozain 2. BYJIOBA PEHOBUWHMU.
Tema 2.1. BynoBa aToMiB XiMIYHHX €JIEMEHTIB.

ExcniepuMenTanbHi JaHi, 10 CBIAYAaTh MPO CKIATHICTE OYyJIOBU aToMy.
Enexrtpon, ioro 3apsia ta maca. Teopis Pesepdhopaa. Teopist 6y1oBu aToMy BOIHIO
3a H. BopoMm. XBWIbOBI BJIACTUBOCTI €NeKTpoHa. KopmycKymsipHO-XBUIbOBUN
nyanizm. PiBusuHs ne bpoitng. XBunboBa (yHKiis. [IOHATTS Mpo €IEKTPOHHY
T'YCTUHY (€JIEKTPOHHY XMapy).

KpaHTOBi umcna. Ix MokmBi 3HaueHHs. EHepreTwuHi piBHI Ta HifpiBHI.
Enextponna opOitans. @opMa eneKTpoHHUX opOitamed i s-, p- Ta d-
€JIEKTPOHIB.

[Tpunuun nHaiimenmoi eneprii. [lpunuun Ilaymi. IlpaBuna KneukoBcbkoro.
[IpaBwio I'yaaa. EnextponHl GopMyiu Ta €JIEKTPOHHI CXEMH aTOMIB XIMIYHHMX
€JIEMEHTIB.

Tewma 2.2. Tlepioguunanii 3aK0H. 3aKOHOMIPHOCTI 3MIHA XIMIYHUX
BJIACTUBOCTEH €JIEMEHTIB Ta iX CIIOIYK.

[TouarkoBe GopMynroBaHHS TiepioauyHOro 3aKkoHy (3a JI. . MenneneeBum).
[lepiomnuna cuctema sK BiJoOpakeHHS TMepioaudHOTO 3aKoHy. CTpykTypa



NEePIOANYHOI CUCTEMHU: Mepioau, TpynH, miarpynu. Homep rpymnu i BaJIeHTHICTb
ejeMeHTa. 3MiHa BJIACTUBOCTEN €JIEMEHTIB Yy IMepiojil, B rpymi. Micie eireMeHTa y
NeploInYHIA CUCTEeMI — HOTO HaWBAXJIMBIIIA XapaKTepucTUKa. 3akoH Mosii.
Cyudache hopmymtoBaHHS NMEPIOANMYHOrO 3aKoHy. [lepionnyna cucrema 1 ii 3B 30K
3 Oy/10BOIO aTroMa. 3arlOBHEHHS €JIEKTPOHAMH IM1JIPIBHIB Y KOKHOMY MEpio/i. s-, p-,
d-, f-enmementu. Yucio enemMeHTIiB y mepioal. EnemMeHTH ToJIOBHHX 1 MOOIYHUX
miarpym. ,JIIpockok” enekrpoHa y d-enemeHTIB. f-eleMeHTH, OCOOIMBOCTI iX
CJICKTPOHHO1 OYIOBH 1 TIOJIOKCHHS B TIEPIOIUIHIN CUCTEMI.

Enepris ioHi3ariii, eHepris CIOPiTHEHOCTI 0 €IEKTPOHA, X 3aJeKHICTh Bij
3apsLy sApa, paaiyca i eIeKTpoHHOI Oy10BH aToMa. 3aKOHOMIPHICTh 3MIHH €HEpTil
10Hi3aIlil Ta eHeprii CHOPIAHEHOCTI 0 EJIIEKTPOHA y €JIEMEHTIB B Mepiojax 1
rpynax.  EnextpoHeratuBHiCTh.  3HAuU€HHS  E€JIEKTPOHETaTUBHOCTI  JJiA
XapaKTePUCTUKHU XIMIYHUX BJIIACTUBOCTEH eneMeHTiB. [lepionyni Ta HenepioguyHi
BJIACTUBOCTI €JEMEHTIB. 3B’S30K MIXK IMOJIOKEHHSIM €JIeMEHTa y TNepioJuyHIN
CHCTEMI Ta HOTro eJIeKTpOHHO0 OynoBoro. HoMep rpynu Ta BaJIeHTHICTh €JIeMEHTa.

Tewma 2.3. Ximiunuit 38" 130K. BractuBocTi Mosieky. MixkMmoJiekysipHa
B3a€EMO/IIS.

BaneHTH1 eleKTpoHHU 1 BaJIEHTHICTh €JIEMEHTIB B OCHOBHOMY 1 30Y/I’KEHOMY
cranax. Teopis crniHoOBOi BasieHTHOCTI. [Ipupoaa ximiuHoro 3B’s3Ky. KoBaneHTHuU
3B’SI30K, MOr0 XapaKTepUCTUKU: JOBXKHUHA 1 eHepris. OCHOBHI MOJOKEHHS METOLY
BaJIeHTHUX 3B’s13kiB (MB3). HacuueHicTh 1 HalpsSMIICHICTh KOBAJIEHTHOTO 3B S3KY.
MexaHi3MH YTBOPEHHsSI KOBaJEHTHOTO 3B’S3Ky. BajeHTHI KyTM B KOBAJIEHTHUX
Mouiekyax. ['i0puaun3zariist aToMHUX OpOiTasield, TUIH T10puan3aLii. 6- 1 T-3B’SI30K.
Jlenmokam3zoBaHuil T-3B’S30K.

JloHopHo-ak1ienTopHa B3aemofis. [lonsapHuil 1 HEMOJMSPHUN KOBAJICHTHHIMA
3B’s130K. CtymneHi okucHeHHs. EdexTuBHI 3apsau atoMiB. loHHUE 3B’SI30K, HOTO
BJIACTUBOCTI: HEHACHYCHICTh 1 HEHAIPABJICHICTh. MeTaniuyHui 3B’ A30K.

[TonsipHi 1 HeNoMsIpHI MOJIEKYTU. JIMTONbHUNM MOMEHT. 3JaTHICTh MOJIEKYI
no monspuzaiii. MDKMOJEKYJISpHa B3a€MOJis: Opl€HTaIlliHA, 1HIYKIlIHHA,
qucriepciiiHa  B3aemojisi MoJieKys. BojHeBuil 3B’SI30K, WOro 0OCOOJMBOCTI.
MiXMONEKYIIpHUN Ta BHYTPIITHLOMOJIEKYJISIPHUM BOJHEBUH 3B’SI30K, MOTO BIUIMB
Ha (P13UYHI BIACTUBOCTI PEYOBHH.

Pozmin 3. PO3UYMHN.
Tewma 3.1. 3aranbHi BI1aCTUBOCTI PO3YUHIB.

Hucnepcui cucremu. MoJeKyIspHI po3uMHUA. PO3YMHHUK Ta pPO3UYMHEHA
pedoBrHa. CrnocoOM BUPaKEHHS KOHIEHTpaiii po3uuHiB. I[lpomecu, 110
BiIOYBAIOTHCS TPH PO3YMHEHHI Ta30MOAIOHMX, PIAKUX Ta TBEPAUX PEUOBHUH B
pinuHax. ConpBatamis. Termmorta (eHTanblisl) poO3UYMHEHHA. BrumB mnpuponu
PEYOBHH, TUCKY Ta TEMIIEpaTypH Ha PO3UMHHICTD Ta3iB, PIIUH Ta TBEPAUX PEUOBUH
y pimunax. 3axon I'enpi. 3akonu Paynsa. IX BusHauenHs, MaTeMaTHuHMil Ta



rpadgiuamnii Bupa3. Ocmoc. OcmoTnunmii Tuck. 3akoH Bant-I'odda. Buznauenns
MOJIEKYJISIPHUX Mac PO3UMHEHUX pedoBrH. 3akoH CedeHoBa.

Tema 3.2. Po3unHu €1EKTPOITITIB.

BigxuieHHss po3uyuHIB €IEKTPONITIB BiJ 3akoHIB Paynsa. [30ToH1uHUN
koedimient. CTymniHb AucoIlialii Ta 11 BUBHAUYCHHS 4Yepe3 3HAYCHHS 130TOHIYHOTO
koedimienta. Teopiss Appeniyca. Ponp po3uMHHHMKA Tpu JUCOIiaIii peUYOBHHHU.
CunpHi Ta cmalki enektpoiiTH. KoHcranTa mucomiamii cmabKuxX eneKTpOITIB.
3axoH po3BeaeHHa OctBanbaa. CTymiHYacTa AUCOIAILis.

Knacudikaiiist eleKTposiTiB 32 XapaKTepoM 10HIB, 110 yTBOPIOIOTHCS TMPHU
JaUcoLialii: KHCIOTH, OCHOBH, aMm@omitH, com. Jl0OyTOK pO3YMHHOCTI
MaJIOpPO3UYMHHUX peuoBHUH. Peakiii 10HHOrO OOMiHY B PO3UMHAX EJIEKTPOJITIB Ta
YMOBH iX TIepe0iry B MpsMOMY HaIpsIMKY.

Tema 3.3. lucomiamist Boau. BogneBuit moka3uuk. ['igpoi3 coneil.

ENeKTposiTHYHA AMCOLialis MOJeKyn BOAHM. MOHHHI 10OGYTOK BOJIM.
Boaunesuii nokasuuk pH. KucnotHo-ocHOBHI iHAMKaTopu. ['impomni3 coneil. Pi3ni
BUITAJKN TiApoltizy comeif. MIOHHI Ta MONEKyJIsApHi PiBHAHHS PeaKIiil TiZpoi3y.
BuznaueHnHs peaxiiii cepeoBHIIa PO3UUHIB COJICH.

Po3zmin 4. OKMCHO-BIJIHOBHI ITPOLIECH.
Tema 4.1. OKUCHO-BITHOBHI PEaKIIii.

IIpontecn oxucieHHs Ta BigHOBIAEHHS. OKHCHMKHM Ta BIJIHOBHHUKH.
[TocaimoBHICTh CKJIAJaHHS OKHCIIOBAIBHO-BITHOBHHMX peakIlii, ix Kiacudikarris.
VYpiBHIOBaHHS OKHCHO-BIJIHOBHHUX pEakKiliii METOJOM €JEKTPOHHOIro OajaHcy
(meTon Hekpacosa). Brumis cepegoBuiia Ha mepedir OKHCHO-BITHOBHUX PEAKITIH.

Tema 4.2. 'anpbBaHiIuHI €JIEMEHTH.

EnexTponHuii moreHuian, HMOro YTBOPEHHS, BHUMIPIOBAHHS €JIEKTPOIHUX
noteHiamB. CTaHIapTHI €JEeKTPOJHI MOTEHIanu. TaOauls OKUCHO-BIJIHOBHHUX
noTeHiamB. Hampsmok mnepeliry OKHCHO-BIZHOBHUX peakiliid. 3aiexHICTh
€JIEKTPOJHUX MOTEHI[IaNiB Bl TeMnepaTypu Ta KoHueHTpaiii. @opmyna HepHcera.
Psan nanpyr metaniB. Tunu enekTpomis.

lanpBaHIUHMI e€lIeMEHT, MOro eJeKkTpoxiMiuHa cxema. I[lporecu, 110
BiIOYyBaIOTbCSI HA  €JEKTpPOJax TpH  poOOTI  TalbBaHIYHOTO  EJIEMEHTA.
EnextpopymiriiiHa cuiia raibBaHIqHOTO enemeHTa. [lomspusairis enekTpoIis.

Tewma 4.3. Enexktpoximisi. Enexktponis.



[ToHATTS TIPO €NEeKTPOIi3. YMOBH, HEOOXITHI ISl IPOBEACHHS €IIEKTPOITI3Y.
AHO/IHE OKMCHEHHS Ta KaTOJHE BiIHOBJICHHSA. EJEKTpomi3 3 HEPO3UMHHUM Ta
PO3YMHHUM aHoJaMU. 3aKOHM eneKTpoui3y. [lociaigoBHICTH po3psay 10HIB Ha
karofai Ta aHoxl. 3akoHu @apanes. Buxig 3a crpymom. Bukopucranus
CJICKTPOITI3y (OTpUMAaHHS Ta OYMIIICHHS METaJIIB, 3aXHUCHI IIOKPUTTS).

Tema 4.4. Kopo3ist MeTalliB Ta CIUIaBiB. 3aXUCT Bij KOPO3ii.

Koposzis meraniB. Knacudikaiiss Kopo3idiHUX MpOLECIB 32 MeXaHI3MOM
Kopo3ii. XiMiyHa 1 eneKkTpoxiMiuyHa Kopo3sis. [IpuunHuU, 1m0 CHOPHUSIOTH KOPO3ii.
EnexktponHi mpouecu y KOpO3IMHHMX TallbBaHIYHUX €JeMEHTIB. MeToau 3axucry
METaJliB BiJl KOpO3ii: JIEryBaHHS METaJiB; 3aXHCHI MOKPUTTSA (HEMEeTaliuHi,
METalliyH1); EeJEKTPOXIMIUHI METOAM 3aXUCTy (IIPOTEKTOPHUN, 30BHIIIHBOTO
MOTEHIlIATy); 3MiHAa arpecHBHOCTI KOPO3IMHOrO  cepeloBUIla  (BBEACHHS
1HT101TOP1B, 3MEHIIICHHS KOHIIEHTPAIIl1 arpECUBHUX KOMIIOHEHTIB).

4. HaByasibH1 MaTepiaiu Ta pecypcu

HaBuanpHi MmaTepiasiv, 3a3HaueHI HWXK4Ye, JOCTynHI Yy Oibmioreri
yHiBepcuTeTy. OOO0B’SI3KOBOIO /10 BUBYEHHS € 0a30Ba JiTeparypa, 1HII MaTepiaiu
— ¢akynpTaTuBHI. Po3aumm Ta TemMH, 3 SKUMU CTYACHT Ma€ O3HAWOMHUTHUCH
CaMOCTIITHO, BHUKJIa[a4 3a3Haya€ Ha JEKUIMHUX Ta NPAKTUYHUX 3aHATTAX.
[Ipe3enTarii Jiekiid Ta 3BiTH JO BUKOHAHHS JAOOPATOPHUX POOIT PO3MIIICHO Y
BIIMOBITHOMY IUCTAHIIIHHOMY Kypci [12].

ba3oBa

1. 3aranbHa Ta HeopraniuHa ximis: [Tigpyd. mis cTyA. BUIN. HABY. 3aKjiaaiB: Y
2-x 4. Y. 1. / O.M. Crenanenko, JI.I'. Peiitep, B.M. Jlenoscekux, C.B. IBanos. K.:
[Ten. mpeca, 2002. 520 c.: .

2. Peiitep JI.I'. Teopetnuni po3ainm 3aranbHoi ximii: [ligpyunuk. 4-e Bum. /
Peittep JI.I'., Crenmanenko O.M., bacos B.I1. — K.: Kapagena, 2013. 304 c.

3. AxmeroB H.C. O6mias u Heopranuueckass Xumus. Y4deO. ajis BY30B. /
AxmeroB H.C. M.: Beici. mik., 3. nentp "Axkagemus", 2001. 743 c.

4. I'muaka H.JI. O6mas xumusi: YueOHoe nocobue ans By3oB / ['muuka H.JL.
M.: Unrerpan-IIpecc, 2003. 728 c.

3. PomanoBa H.B. 3aransHa Ta Heopraniuna ximis: [liipydyHuK 1S CTYJIEHTIB

BHUIII. HaBY. 3akiajiiB / PomanoBa H.B. Kuis, Ipniab: BT® "I[lepyn", 2007. 479 c.

JlonpatkoBa

6. Koposun H. B. OOmias xumus : yueOHUK [OJisi CTy[A. BY30B MO TE€XHHUY.
HarpaB.-saMm u crell.-sMm / H. B. Koposus. - Mocksa : Beicmias mkomna, 2003. - 557
C. : WL

7. Hukepcon P. OcHoBHbIe 3akoHBI xuMun: B 2-x Tomax / Jlukepcon P., I'peit
I'., Xewr JIx.; Ilep. ¢ anrn. Po3zenbepr E.JI. — M.: Mup, 1982.



7. Kupuuenko, B. .  3arampna Ximis : HaB4. moci0. mJis CTYI. 1HXXEHEp.-
TEXHIY. crell. BUll. HaBd. 3aki. / B. I. Kupuuenko. - KuiB : Buma mkona, 2005. -
639 c. : .

9. [TaBnoB, Hukonait Hukonaeuu. OO11as u HeopraHudeckas XuMHUS :
y4€OHUK JJIs1 CTY/I. BBICHI. Y4eOH. 3aBe/l., 00yJarouuxcs Mo Harpasil. MOJArOTOBKH
OakanaBpoB 1 MarucTpoB "[lomurpadus”, "Metamtyprus", "Xumudeckas
TEeXHOJIOTUS U OnoTexHonorus", "TexXHOoI0Tus N31eui TEKCTUIILHOM U JIETKON
IpOMBbINUIEHHOCTH", "MaTepuaioBeIeHuE U TEXHOJIOTUSI HOBBIX MaTepHayoB',
"TexHomorus MPOAYKTOB nuTanus", "3amura okpyxatomiei cpensr” / H.H.
[TaBmoB. - Mockga : Jlpoda, 2002. - 448 c.

10. Hosuxos, I'. 1. OcHoBBI 0011el XUMUH : y4eOHOE TOCOOUE I XUMHKO-
TEXHOJOTHUECKHX crnennansHoctel By30B/ I.1. HoBukoB. - Mocksa : Bricmias
mkona, 1988. - 431 c. : um.

11. Topb6ynos, A. . TeopeTnueckue OCHOBBI OOIIEH XUMHH : Y USOHUK IS
CTY[. By30B B 00J1. TeXxHUKHU U TexHonoruu / A.W. 'opGynHos, A.A. I'ypos, I'.T'.
@ununmnos, B.H. Ilanoain. - M. : MI'TY um. H.D.baymana, 2001. - 720 c.

[Hdopmartiithi pecypcu
12.  Jucranuiauit kypc Ximist (mis cryaentiB IAT) [Enexktpornuit pecypce] —
Pexxum noctymy o pecypcey: https://do.ipo.kpi.ua/course/view.php?1id=2764.

HaBuanbHuil KOHTEHT
5. Metoarka onaHyBaHHSI HABYAJIbHO1 JUCHUIUIIHU (OCBITHROTO KOMIIOHEHTA)

JlekiiiiHi 3aHATTA

BuuntyBaHHS JEKIid 3 JUCHUIUIIHA  TMPOBOAMWTHCS MAapaleibHO 3
BUKOHAHHSIM CTYJEHTaMH JIa0OpaTOPHUX POOIT Ta PO3TISLI0M HUMH MUTaHb, 1110
BUHOCSATHCS HA CAMOCTIHY po0oTy. [Ipu uynTanHI JEKIi# 3aCTOCOBYIOThCS 3aco0U
it BimeokoHdepeniliit (Google Meet, Zoom TOI10) Ta UIFOCTPATUBHUN MaTepian y
BUTJISII Tpe3eHTallil, ki po3MimieHi Ha matdopmi Moodle[12]. Tlicns koxHOT
JIeKIii PEKOMEHIYEThCSl O3HAMOMHUTHUCH 3 MaTepiajlaMHd, PEKOMEHJIOBAHUMH JIJIst
CaMOCTIMTHOTO BHBYEHHS, a TEpe]l HACTYMHOK JIEKII€I0 — MOBTOPUTH MaTepial
MONEPEAHBO].

Ne | Jlata Onuc 3aHATTSA
1 |01-07 Bepecust | Tema 1.1. Ilonsatts npo xiMiuHuid enemeHT. Ilpocti 1
2021 p. CKJIaJIHI pe4OBUHU. AOCOJIFOTHI Ta BIAHOCHI Macu aTOMIB 1

Mojekyld. Monp pedoBuHU. MonspHa Ta  BIJHOCHA
MOJIEKYJISIpHA Maca pe4OBHHHU.

3akoH 30epeKeHHS Mach PEYOBHH. 3aKOH CTaJIOCTI
CKJaay. 3akoH ABOrajpo Ta WOro Hacmiaku. MomsipHHiA
00’em razy. IIoHATTS mpo BIZHOCHY T'YCTHHY Ta3y. Metoau
3HAXOJDKEHHS ~ MOJIEKYJSIPHOI ~ MacH  PEYoOBHH,  WIO
3HAXOJIAThCS y ra30M0JI0HOMY CTaHI.

2 | 08-14 Bepecus | Tema 1.2. Knacudikaiiiss Heopraniuuux crnoiyk. [Ipocti Ta
2021 p. CKJIaJIH1 pe4oBUHU. MeTanu ta HemeTan. OKCUIU, OCHOBHI




Ta amM@oTepHi TIAPOKCUAM, KHUCIOTH, COJi: crocodOu
OJIEp’KaHHS, XIMIYHI BJIACTUBOCTI. Peakilii moaBiitHOTO
o6miny. KoMruiekcHi Croiayku, T0OyBaHHS Ta BJIACTHUBOCTI.
['eHeTHYHMIA 3B'130K MiXK OKCHJIaMH, OCHOBaMH, KUCIOTaMH
1 COJISIMH.

15-21 Bepecns
2021 p.

Tema 1.3. BHyTpimHA eHeprisi Ta EHTalbIlif, €K30- Ta
eHaoTepmiuHi peakuii. I[lepmmii 3akOoH TepMOIUHAMIKH.
TermoBi edexTn 3a yMOB CTajJOCTI THCKYy Ta CTaJjoCTi
00’eMy, 1X 3B’SI30K 3 €HTAJBIIEI0 Ta BHYTPIIIHBOIO €HEPTIEI0
cUCTeMH. TepMOXIMiUHI pIBHAHHA. 3aKOHH TEPMOXIMII.
3akon ['ecca Ta HOro BHUKOPUCTAaHHS B TEPMOXIMIYHHX
po3paxynkax. CTaHmapTHUI TerioBUil e(eKT yTBOpEeHHS
xiMiyHOi crosiyku. CTaHgapTHa CHTaNbIISA  3TOPSHHS
PECUOBHH.

22-28 BepecHA
2021 p.

[Tponosxkenns Temu 1.3. [lousaTTs npo entpomniro. ExTpormis
K Mipa HEBIOPSAKOBAHOCTI cucTeMu. CTaHAapTHI €HTPOTMIi.
BB  erpomifiHoro Ta eHTaNbIIMHOTO (DakTOpiB Ha
HaIpsMJIEHICTh MPOIECIB. 3MIHA 1300apHO-130T€PMIYHOTO
noteHmiany (BuibHOT eHeprii [100ca) sk  KpuTepiid
CaMOJIOBUIBHOCTI MPOTIKaHHS TpolueciB. Po3paxyHku 3MiHH
BUIbHOI eHeprii ['100ca. 3anexHicTh BUIbHOI eHeprii ['160ca
BIJl TEMIIEPATYPH.

29 BepecHs —
05 >koBTHS
2021 p.

Tema 1.4. UIBuukicTh peakiii B TOMOI€HHUX Ta B
reTepPOreHHUX CUCTeMax. 3akoH airounx Mac. llpocti Ta
ckiaaHi peakiii. [IoHATTS PO MOJIEKYISPHICT Ta MOPSJIOK
peakii. [lpuknagn MexaHi3MiB XIMIYHMX peakiliii. Brums
TeMIIepaTypy Ha MBUAKICTH peakiii. [IpaBuno Baut-I'odda.
Enepris aktuBamii. PiBusuHs Appeniyca. [loHsTTs mpo
KaTanis.

06-12 x0OBTHA
2021 p.

Tema 1.5. Cran ximiyHOi piBHOBaru. KoHctaHnTa piBHOBaru
TOMOT€HHUX Ta TETePOTeHHHUX peakUiid. 3B’A30K 3MIHH
BUIbHOI eHeprii ['100ca Ta KOHCTaHTH PIBHOBAru. 3MIILEHHS
piBHoBaru. [Ipunnun Jle Ilarenbe. IlosicHeHHs 3MilEeHHS
XIMIYHOI PIBHOBaru 3 TOYKH 30py XIMIYHOI KIHETHUKU Ta
TEPMOIMHAMIKHU.

13-19 k0BTHS
2021 p.

Tema 2.1. Teopis Pesepdopna. Teopis OymoBu atomy
BOAHIO 3a bopoM. XBHUIIBbOBI BIJIACTUBOCTI €JIEKTPOHA.
KopnyckynsapHo-xBuiiboBuid nyanizm. PiBasHHS ne bpoiis.
XBunboBa (GyHKIiS. [IOHATTS Mpo €NEeKTPOHHY TYCTHUHY

KBanToBi wuwcma. EnepretnyHi piBHI Ta MiAPIBHI.
Enextponna opOitans. [lpuHnun HaliMeHIIOi eHeprii.
I[Mpunuun [laym. IlpaBuna KreukoBcekoro. IIpaBuiio

I'yana. EnektponHi (popmynu Ta €IEeKTPOHHI CXEMH aTOMIB
XIMIYHHUX €JIEMEHTIB.

20-26 XOBTHA

Tema 2.2. CrpykTypa NEpiOJMYHOI CHUCTEMU: TMEPIOJH,




2021 p.

rpynu, miarpynd. Homep rpymnu 1 BaJIeHTHICTh €JIEMEHTA.
3MiHa BJIACTUBOCTEH €JIEMEHTIB y MepioJil, B rpymi. 3aK0oH
Mo3zni. CydacHe (opmyltoBaHHS TMEPIOJUYHOTO 3aKOHY.
[Tepioguuna cucrema 1 i 3B’SI30k 3 OyJI0BOIO aroma.

Enementn ronoBHMX 1 moOlyHuUX miarpyn. ,,JIpockok”
eJIeKTpoHa y d-eJIeMEeHTIB.

9 |27 xoBtHs - 02 | [Iponosxkennss Temu 2.2. Enepris ionizamii, eHepris
JUCTONAAA CHOPIAHEHOCTI 10  €JEeKTPOHA, EJIEKTPOHEraTUBHICTb,
2021 p. 3aKOHOMIPHICTb iX 3MIHM B MEP10/ax 1 rpymnax. 3B’ sI30K MiX

MOJIOKEHHSIM €JIEeMEHTa y TMEepioJuYHIM cucTemi Ta ioro
€JICKTPOHHOIO 0YI0BOIO.

10 | 03-09 Tema 2.3. Teopis cmiHOBOI BajeHTHOCTI. Ilpupona
JUCTOMAa1a xiMiyHOTO  3B’si3Ky.  KoBaneHTHHMII  3B’SI30K,  METOJ
2021 p. BajieHTHUX 3B’s3kiB (MB3). HacuueHicTh 1 HanpsMIIeHICTb

KOBAJIEHTHOTO 3B’SI3KY. Mexanizmu YTBOPEHHS
KOBAJICHTHOTO 3B’SI3Ky. BaleHTHI KyTH B KOBaJEHTHUX
mousiekynax. [iOpumuzaiiss aroMHuUX opOiTaned, TUIIU
riopuamszaiii. o- 1 7-3B’s30K. JlOHOpHO-akienTopHa
B3aemoiid. [lonsipHuii 1 HEMOMSPHUI KOBAJICHTHHUM 3B’ S30K.
EdexTuBHI 3aps1u aTOMIB.

11 | 10-16 Tema 3.1. JlucnepcHi cuctemu. MOJEKyIsIpHI PO3YUHHU.
JucTonana Cnocobu BUpakeHHs! KOHIIEHTpalli po3unHiB. CoabBaTalis.
2021 p. Tepmonunamika po3uriHeHHs. 3akoH ['enpi. 3akonu Pays.

BuzHaueHHs1 MOJIEKYJIIPHUX Mac pO3YNHEHUX PEYOBHUH.

12 | 17-23 Tema 3.2. Enexrtpomitu, ix knacudikamis. CTymiHb
JIMcTOonanga nucorriamii Tta i1l Bu3HaueHHsA Teopis Appeniyca. Pomib
2021 p. PO3YMHHUKA MpU Jucoraiii pedoBuHU. CuUilbHI Ta clia0Ki

enexktponiTu. KoHcTtanTa aucormianii ciabKux eJIeKTPOJIITIB.
3akoH posBeaeHHs OctBanbaa. CrymiHYacTa IUCOLIAIliS.
Peak11ii 10HHOro OOMIHY B pO3UHMHAX €JIEKTPOJITIB.

13 | 24-30 Tema 3.3. EnextpoyiTM4Ha JIUCOLIAIlS MOJIEKYJ BOJIU.
JucTonana Wonnuit 106yTox Boau. Bojnesnii nokasuuk pH. T'igpomnis
2021 p. conmeif. PisHi Bumamkm rigponizy comeii. Ionmi Ta

MOJICKYJISIpHI PIBHSHHSI peakiii Timpoiizy. BusHaueHHs
peaxiii cepeoBUIIa PO3YUHIB COJICH.

14 | 01-07 rpynus | Tema 4.1. Cryninb okucHeHHs. IIporiecu OKHUCHEHHS Ta
2021 p. BigHOBIEeHHS. OKHCHHUKA Ta BIJHOBHUKHU. IlocCiiIOBHICTE

CKJIaJIaHHS OKHCHO-BIJIHOBHUX PEaKIlid, iX Kiaacudikaris.
VYpiBHIOBaHHS  OKHCHO-BIJTHOBHMX  pe€akIliii  METOJIOM
eleKkTpoHHoro Oamancy (meron Hekpacora). Brms
cepeIoBHIIA Ha Mepedir OKMCHO-BIITHOBHUX PEAKITIN.

15 | 08-14 rpynusa | Tema 4.2. EnexktponHuid NOTEHLiall, WOro YTBOPEHHS,

2021 p.

BUMIPIOBaHHS
€JIeKTPOJIHI

CNEKTPOAHUX mnoTeHiiamiB. CraHaapTHi
nmoreHmann. TaOauisl OKUCHO-BIAHOBHUX




noTeHiiamiB. HampsMok  mepebiry  OKHCHO-BIJHOBHUX
peakiii. 3aJexHICTh €JIEKTPOAHUX TMOTEHIIATIB  BiJ
TeMreparypu Ta KoHieHTparii. ®opmyna Hepucra. Psin
HaIpyT MeTaliB. TUIIN €IeKTPO/IiB.

16 | 15-21 rpynus | [Iponoxkenus temu 4.2. Knacudikaiis enexTpomiB Ta
2021 p. rajJibBaHIYHUX eJeMeHTIB. ['anpBaHIYHHMI eleMeHT, Ioro
enekTpoxiMiyHa cxema. [Iporecu, mo BimOyBarOThCS Ha
EIeKTpOoJaX TMpu  POOOTI  TrajJbBaHIYHOTO  EJIEMEHTA.
EnextpopymiiiHa cuia raibBaHiuHOTO €JIEMEHTA.
17 | 22-28 rpynust | Tema 4.3. TIoHATTS mpo €JIeKTpoIi3. YMOBHU, HEOOXITHI JJIst
2021 p. MIPOBEJICHHS €JIEKTPOJI3y. AHOJTHE OKHMCHEHHS Ta KaTOIHE
BIJTHOBJICHHS. EJEKTpomi3 3 HEPO3UMHHHM Ta PO3UYMHHUM
aHOJaMH. 3aKOHM eNeKTpoui3y. l[locnmioBHICTE po3psLy
10HIB Ha Karoii Ta aHoxdl. 3akonu Papazaes. Buxing 3a
cTpyMoM. BukopucranHs enekTpomidy (OTpUMaHHS Ta
OUMIIEHHS METaJIB, 3aXUCHI TOKPUTTS).
18 | 29 rpynus Tema 4.4. Koposis wmeraniB. Knacudikaiiss KopoziitHuX
2021 p.— 04 npoiieciB. XiMIYHa 1 eJeKTpoxXiMiuHa Kopo3is. [Ipuunnmu, mo
ciuas 2022 p. | copusitoTb Koposii. EnexkTpomHi npouecu y KOpPO3iMHUX

rajbBaHIYHUX e€JeMeHTax. MeToau 3aXHuCTy MeTajiB BiJl
KOpO3li.

JlabopaTopHuii mpaKTUKyM

Meroto 1ab0paTopHOrO MPAKTUKYMY € 3aKpIIJICHHS TCOPETUYHUX 3HAHb,
OTPUMAaHUX Ha JIEKISX Ta B TPOLECI CaMOCTIHHOT poOOTH 3 JITepaTypHUMH
JoKepellaMd B XOJ1 BUBYEHHS HaBYAIbHOI JUCHUIUIIHE «Ximis». Marepian
7a00paTOPHOTO TMPAKTUKyMy CHOPSIMOBAaHMW Ha 3akpiliieHs Ta TMOTIMOICHHS
PaKTUYHUX HABUYOK poOOTH B 1a00OpaTopii.

Tuxnens | Tema Omnuc 3anaaHoBaHOi pooOTH
| Busnauenns O3HalloMUTHCS 3 OJJHUM 3 METO/AIB 00’€MHOIO
KUIBKOCTI ~ JIyTy B | aHalli3y — TUTpyBaHHsM. BianosinHo 10
PO34YMHI OTPUMaHOTO 1HMBITyaJIbHOTO 3aBJaHHS
BU3HAYUTH KUIBKICTh Ta Macy JYyry B PO34YMHI.
BukopuctoBytoun  CTEXiOMETPUYHI  3aKOHU
Ximii, po3paxyBaTh KUIBKOCTI Ta Macu
MPOJTYKTIB peaxiii. [IponemoHcTpyBaTH
PO3paxyHKH 1 poOOTy BHKJIaaayy.
2 3axucT poOoTH
3 JloOyBaHHs BianoBigHO 10 OTPUMAHOTO 1HIMBIAYaJIBHOTO
HEPO3YMHHHX 3aBJIaHHS oJlepKaTH BaKKOPO3YHHHI
T1POKCHU/IIB Ta | TIAPOKCUIU METaJIiB Ta BU3HAYUTH XIMIYHUM
BUBYEHHS ix | muaxom ix xapaktep. CaMOCTIHHO CKIIacTu
BJIACTUBOCTEN piBHsHHS peakiii. [IpogeMoHcTpyBatn poboTy




BHUKJIa1avy.

3axucT poOOTH

()}

JloOyBaHHs

CepeHIX, KUCIUX Ta
OCHOBHHX coJiei,
BHUBYCHHA X

Opep>kaTy 3alpoNOHOBaHI CEpEe/Hi, KHUCII Ta
OCHOBHI COJIl, BUBYUTH IX XIMIYHI BJIACTHUBOCTI.
CaMOCTIIHO ~ CKJIaCTH  PIBHSIHHS  pEaKiliid.
[TponemMoHcTpyBaTH poOOTY BHIKJIAAAdy.

BJIACTUBOCTEN

3axuct poOOTH

Busznauenns
TEIJIOBOI'O
peakirii
HenTpasizari

edexTy

BiamoBimHO 10 OTpUMaHOTO I1HAWBIAYaTEHOTO
Yyl TPYNOBOTO 3aBJaHHsS IIPOBECTU PEAKIIIIO
HeWTpamizami CHUJIbHOI KHUCJIOTH CHJIBHOIO
OCHOBOIO 1 OOYMCIUTH TEIUIOBUM e(eKT i€l
peakiii. [IpogeMoHCTpyBaTH pO3paxyHKH 1
poOOTy BUKIaAaAdYy.

3axuct poOOTH

10

XiMIUHA KIHETHKA

BianoBigHO 7O OTPUMAHOTO 1HJMBIAYaJIBHOTO
3aBJAaHHS BCTAHOBUTH XapakTep 3aJIekKHOCTI
IIBUJIKOCTI Ta KOHCTaHTH IIBUIKOCTI peakIlii
BiJI KOHIIGHTpallli OJHOr0 3 peareHTIB Ta
TeMrepaTypu, 00YHCIINTH KOHCTaHTY
MIBUJKOCTI Ta TEMIIEpaTypHUM KOe(IilieHT
peakiii. IIpogeMoHCTpyBaTH pO3paxyHKH 1
po0OOTy BHKIJIA/auy.

3axuct poOOTH

11

12

[Ipouecn B po3unHax
€JIEKTPOJIITIB

O3znanomuTucs 3 3araJiLHUMHU
3aKOHOMIPHOCTSIMU IIPOXOJIPKEHHS PeaKLli Mix
€JIEKTPOJIITAMU, BUKOHATH iX Ha TMPaKTHIIL.
CaMOCTIHHO  CKJAcTH  PIBHSHHA  PEaKuii.
[IponeMoHCTpyBaTH poOOTY BHKJIaAady.

3axuct poOOTH

13

14

[Napomi3 coneit

Busnauuti 3MiHy peakiii cepeloBuIlla B
po3unHax cojei. Jlocmimutu ¢akTopu, IIo
BIUTMBAIOTh HA TITUOUHY Tipodizy. CaMOCTIitHO
CKJIaCTH PIBHSIHHS peaxiii.
[TponemMoHcTpyBaTH poOOTY BHKJIAAady.

3axuct poOOTH

15

Hanucanusa monynbHO1

KOHTPOJIbHO1 po00TH

15

16

OKHCHO-BIJHOBHI
peakitii

[IpoBecTn Ta mpoCHiAKYBaTU Mepedir OKUCHO-
BITHOBHHUX PeaKIIi. Busnauutu Ta
MIATBEPAUTH  POJi  YYACHHKIB OKHCHO-
BITHOBHUX mporieciB. CaMOCTIHHO CKJIacTH
piBHsHHS peakiii. [IpogemMoncTpyBat podoTy
BUKJIQ/Iavy.

3axuct poOOTH

17

I"anbBaHIYHMI

CkyacTv rajbBaHIYHUN €JIEMEHT Ta BUMIPSATHU




€JIEMEHT Tta | ioro  EPC,  HaBUMTHUCA  KOPUCTYBATHUCS
€JIEKTPOJI3  BOJHHUX | €JIEKTPOJII3EPOM Ta TMOSICHUTU  3AJI€KHICTD

PO3UYHHIB CICKTPOAHUX  TIPOIECIB  BiA  MarepialiB
€JIEKTPOJIITIB. enekTpoiB. CaMOCTIHHO CKJIaCTH PIBHSHHSA
[TincyMKOBe 3aHSITTS | peaKIIii. [IponemoHcTpyBaTH poboty

BUKIagady. Jlo BijoMa CTYIEHTIB TOBOJIUTHCS
KUIBKICTh OalTiB, sIKY BOHM HaOpaau MPOTATOM
cemectpy.  Crynmentu, saxi  Oynmu  He
TOMYIIEHUMH JI0 CEMECTpPOBOi aTecTarii 3
KPEAUTHOTO MOJTYJISI, MAIOTh YCYHYTH NPUYHHH,
10 IPU3BENH JIO I[HOTO.

18 3axuct poOOTH

6. CaMocrTiifHa po0oTa CTyJIeHTa

Camocriiina pobora cryaenta (CPC) mnpoTsiroM ceMmecTpy BKIIIOYA€E
MOBTOPEHHS JICKIIMHOTO MaTepially, BUKOHAHHS 1HAWBIIYyaJIbHUX JOMAIITHIX
3aB/aHb, 0()OPMIICHHA 3BITIB 3 BUKOHAHUX JIA0OPATOPHHUX POOIT, MIATOTOBKY 10
MOJAYJIBHOI KOHTPOJIBHOI POOOTH, MIJTOTOBKY JO 3aXHUCTy JIA0OpaTOpHUX poOIT
(HamMCcaHHS KOHTPOJBHUX pPOOIT), MIATOTOBKY JO 3alliky. PekomeHaoBaHa
KUIBKICTh TOJIMH, 5IKa BIJIBOJIUTHCS HA MIJITOTOBKY J0 3a3HAYEHUX BUJIB POOIT:

KinekicTs roauu
Bung CPC ) &
Ha MIATOTOBKY

[linroToBKa 10 ayIMTOPHUX 3aHSTH: MOBTOPEHHS JIEKUIMHOTO | 2 — 3 TOAUHU HA
Marepiaily, BAKOHaHHS 1HIUBIyaJIbHUX JIOMAIIIHIX 3aBJaHb, | THXICHb
CKJIaJIaHHs PIBHSHD PeakKiiii 10 1abopaTopHUX POOIT,
MIrOTOBKA JI0 KOHTPOJIBHUX POOIT, 0(hOpMIICHHS 3BITIB 3
BUKOHAHMX Ja0OpaTOPHUX poOIT

ITinroroBka 1o MKP (moBTOpeHHs Mmarepiany) 4 roguHn

[linroToBKa 10 31Ky 8 rovH

[TomiTHKa Ta KOHTPOJIb
7. IloniTrika HaBYAIBHOI TUCIHUILIIHU (OCBITHROTO KOMIIOHEHTA)

VY 3BuyaiiHOMy pexumi pPoOOTH YHIBEPCHUTETY JIEKII Ta JiabopaTtopHi
MPAKTUKYMU TPOBOJAATHCS B HABUAIBHUX ayAUTOPIAX. Y 3MINIAHOMY PEXHUMI
JICKIIMHI 3aHATTS TPOBOASATHCSA JUCTAHIIMHO, 3 BUKOPUCTaHHSIM 3aco0iB st
BieokoHdepenuit (Google Meet, Zoom To110), J1abopaTopHi podOTH — Y
HaBYaJIbHUX JabopaTopisx. Y AUCTAHIIHHOMY PEXHUMI BCl 3aHATTS MPOBOISTHCA
yepe3 3acobu il BijeokoHdepeHiid. BinBigyBaHHs JIeKIIH Ta j1aboOpaTOpHUX
3aHSTh € 000B’SI3KOBUM.

[lepen moyaTkoM 4YEproBOi TEMH JIEKTOP MOXKE HAJCWJIATH MHTAaHHS TIO
OyIb-SIKiil 3 MUHYJIUX TEM 3 METOIO 3aKPIIUICHHS ONpalbOBAaHOTO MaTepiaiy.
[IpaBuna 3axucty J1a60paTOPHUX POOIT:




1.  Jlo 3axucTy MOMYyCKAalOThCSl CTYIAEHTH, sIKi Oydu MPHUCYTHI Ha 3aHSTTI,
CaMOCTIHHO Ta TPaBUIBHO BUKOHAIW IOCTIAM, MAOTh MPAaBWILHO O(OpMIICHUI
3BIT JJ0 BUKOHAHHS J1a00paToOpHOi poOOTH.

2. VY 3BITI 10 BUKOHAHHS Ja0OpaToOpHOi pOOOTH MalwTh OYTH KOPEKTHI
PIBHSIHHS ~ peakiliif, HaBeJIEeHO pO3paxyHKH, Tpadikv, HasIBHI HEOOXI1JHI
CTIOCTEPE)KEHHSI Ta BUCHOBKH (IIPH HASBHOCTI TIOMUJIOK y BHUIIETICpPEPAXOBAHOMY
iX CJIi71 BUTIPABUTH ).

3. 3axucT BiIOyBaEeThCs 3a TpadikoM, 3a3HAYCHUM Y 11.5.
4.  Ilicns mepeBipkHu 3BiTY BUKIJIaJaueM poOOTa BBAKAETHCS 3aPaxOBaHOIO.
5. SKmo cTymeHT MpOMyCTHB 3aHSTTS, TO I BiANpPAIFOBAaHHS BiH Mae: a)

IPOJAEMOHCTPYBAaTH BUKIAJauy BIAMOBIIHUN 3BIT 10 BUKOHAHHS JAOOPaTOPHOI
po0OTH 3 HaBEJACHUMHU PIBHSIHHIMH pEakiiii (PIBHSHHS CKJIANAIOTHCA CTYJIEHTOM
CaMOCTIiITHO), aje 0e3 po3paxyHKiB, CIIOCTEPEKCHb Ta BUCHOBKIB; Ta 0) MPaBWIHLHO
BI/IMOBICTH Ha 3allMTaHHS BHUKJIAJada Mo TeMi JabopaTopHOi poOOTH, MICIS YOTo
OTpUMYE JI03BUT Ha BiAmpairoBanHd. [1i1 yac 3BUYAHOrO Ta 3MIIIAHOTO PEKUMY
poOOTH YHIBEPCUTETY CTYJEHT BIANpPAIbOBYE MPOMYIIEHY pOOOTY y HaBUYaJIbHIN
n1aboparopii 3a JOMOMOrOK JOMOMDKHOIO MEpCOHANy YW BUKJIaAaya, i dac
JUCTAHLIMHOIO — 3  BHUKJIAJa4eM 3  BUKOPUCTAHHSAM  3aco0iB A
BijleokoH(pepen . [licna BiAmpaltoBaHHsS CTYJEHT Ma€ 3aXUCTUTU JIAOOPATOPHY
po0OoTy y BUKIIaaya.

[IpaBuna HanMcaHHS KOHTPOJIBHUX POOIT:

1. CryneHT Mae  HammcaTH  KOHTPOJIbHY  poOOTy  caMOCTiHO, 3a
1HJIMBITyalIbHUM 3aBJaHHSIM.

2. [lin yac 3BMYAHHOTO Ta 3MINIAHOTO PEXHMY POOOTH YHIBEPCHUTETY IPHU
IIPOBE/ICHHI KOHTPOJIbHI pOOOTH CTYJIEHT Ma€ BIIKIIOUUTH TeJIe(OH.

3. JlomycKaeThbCsl BUKOPUCTAHHS TIIBKHM JO3BOJEHUX BUKJIAJa4eM JIOBIAKOBUX
MaTepiais.

4. SIkmo CcTyleHT He BKa3aB CBO€ Tpi3BUILE Ta MHUGp rpynu, podora HE
OIIHIOETHCS 1 Ma€ OyTH TIEpPEeCKIIaICHA.

5. B pasi HecBoewacHOi 31auyi KOHTPOJBHOI poOOTHM HapaxoByeTbes 0,5

mrpadHi Oanm y BUMAAKY 3ami3HEHHS a0 S5 XBwinH; 1 mrpaduuii 6an mpu
3ami3HeHHl Big 5 mo 10 xBuimmH. PoOoTta, 37aHa uM HajicnaHa mi3Hime, HLK 10
XBUJIUH MICIA 3aKIHYEHHS KOHTPOJIBHOI POOOTH, B TOMY YHCII BHUKJIaJady Ha
€JICKTPOHHY MOIITY, HE OI[IHIOETHCS 1 MatOTh OyTH MIEpPECKIIa/IeHA.

[IpaBuna npu3HaueHHs 3a0X0UYBAJIBHUX Ta MITpaHUX OaiB:

1. HecBoeuacHe BHKOHAHHS 1HAMBIAYaJIbHOTO JIOMAIlIHHOTO 3aBIaHHS 0e€3
MOBaHOI MpUYMHU 1TpadyeThes 1 Oanom;
2. BiacyTHicTh y CTylneHTa Ha TMOYaTOK 3aHATTA 3BITY A0 BUKOHAHHS

JabopatopHoi poOOTH 3 CaMOCTIMHO CKJIQJCHUMU PIBHAHHSIMU  PEAKIIIH
mrpadyerses 1 6amom;

3. 3a akTUBHY poOOTY Ha JIEKIlli HapaxoByeThes 0 0,5 3a0X0uyBambHUX OaiiB
(asre He OunpIIe 8 OGamiB HA CEMECTD).
4. 3a akTuBHY poOOTy Ha JabOpaTOpHOMY 3aHATTI HapaxoByeTbcs g0 0,5

3a0X0uyBajIbHUX OamiB (ayie He OibIne 4 OaliB HA CEMECTP).



[TomiTHKa AeaaiiHIB Ta MEPECKIaIalb: BU3HAYAEThCA 1. 8 [lomoskeHHs mpo
MOTOYHHM, KaJICHAAPHUI Ta CEMECTPOBHI KOHTPOJIb pe3ysbTaTiB HaBuaHHs B KIII
M. Iropst CikopchKoro

[omiTHKa 11010 aKaJEeMIYHOi JIOOPOYECHOCTI: BU3HAYAETHCS TOJITUKOIO
aKaJIeMIYHOT YECHOCTI Ta 1HIITUMU TOJ0KeHHAMU Kojekey 4ecTi yHIBEpCUTETY.

8. Busii KOHTPOJIIO Ta pEHTUHTOBA CUCTEMA OI[IHIOBAaHHS PE3yJIbTaTiB HABYaHHS
(PCO)

Bunu KOHTpONIIO BCTaHOBIIOIOTHCSA BiANMoBiAHO a0 [lomoxkeHHss mpo
MOTOYHUM, KAJICHJAPHUN Ta CEeMECTPOBHM KOHTPOJIb pe3ynbTariB HaByaHHs B KIII
im. Iropst Cikopchkoro:

1. [ToTOYHMI KOHTPOJIb: KOHTPOJIbHI pOOOTH Ha JIAOOPATOPHHX 3aHIATTSX,
MKP.

2. Kanengapauii KOHTPOJIb: TPOBOJUTHCS JBIUl HA CEMECTP K MOHITOPUHT
MIOTOYHOI'0 CTaHy BUKOHAHHS BUMOT CHJIa0yCy.

3. CemMecTpOBHH KOHTPOJIb: 3aJIK.

Peitunrosa cucrema OI_[iHIOBaHH}I pGBYJIBTaTiB HaB4YaHHAA

Peiitunr crynenra 3 qucuuiuiing (RD) ckiagaeTses 3 cymu 0aiiB, sK1 BiH
OTPHUMYE 3a:

1. Excripec-KOHTpOJIb Ha JIA0OpAaTOPHOMY 3aHSITTI.
2. MonyinbHY KOHTPOJIBHY pOOOTY.
3. BianoBinb Ha 3aiKy.

VY Bumnagky nmpoBENEeHHS JIEKIi Ta JabopaTOpHUX 3aHATh y JUCTAHIIMHIN
dbopmi CTyACHT MOBUHEH MaTH BIJIMOBITHI KOMIT'IOTEPHI 3ac00M 3B'sS3Ky (poboua
BiJleOKaMmepa, MikpodoH, Tmporpama 3B'SI3Ky). Bukimamau 37ilicHIOE 3B'I30K
BUKOPUCTOBYIOUM cepBicu (Hampukian Google Meet) 3a mocunanHsaM, 1110 HaJae
Ha €JICKTPOHHY TOIITY TPYIIH.

B pasi nepexojy yHiBepCcUTETY Ha TUCTAHIIAHY (OpMYy HaBUAHHS 3BITH PO
BUKOHAHHS J1a00OpaTOpHUX POOIT HAZAIOTHCA B €JIEKTPOHHOMY BUIJISAI HA TOIITY
BUKJIaJa4a. B manmepoBomy Bui (Micis 3apaxyBaHHS) B KIHIII CEMECTpY, Mepen
CECI€I0 HAJAI0ThCS/HAICUIIAlOTHCS Ha afipecy KadeapH.

Cucrema peiiTHHIOBHX (BaroBux) 0ajiiB Ta KpUTEpii ONIHIOBAHHS

1. Excripec-KOHTpOJIb Ha 1a0OPaTOPHOMY 3aHSTTI.

Barosuii 6an -10. MakcumanpHa KiTBKICTh OaniB craHoButh 10 OGamiB - 8§ = 80
OautiB.

2. MoaynsHa KOHTPOJIbHA pOOOTAa.

Barosuii 6an — 20. MakcumaiibHa KUTBKICTh OamiB ctaHoBuTh 20 OamiB - 1 = 20
OamiB. Menme 12 OamiB (menme HibK 60% 3amad npaBWIBHO PO3B’S3aHi) —
KOHTPOJIbHA HE 3aPaXOBYETHCA.



YMOBOIO OTpUMaHHS TIO3UTHUBHOI OINIHKA 3 KaJ€HIApPHOTO KOHTPOJIO €
BUKOHAHHSI BCIX 3alJIJaHOBaHMX Ha Iled dYac poOIT (Ha dYac KaJeHIapHOTO
KOHTpoito). Ha mepmiomy KajmeHaapHOMY KOHTposi (8- THXKIIEHB) CTYJICHT
OTPUMYE «3apaxOBaHO», SIKIIO HOTO MOTOYHMI peUTUHT He MeHiie 0,540 = 20
oamB. Ha npyromy kanenmapHoMmy KOHTpoJii (14-M THXACHB) CTYyACHT OTPUMYE
«3apaxoBaHO, SKIIO HOro MOTOUYHUM peUTUHT He MeHIe 0,570 = 35 Garis.

Kpurepii oniHkH pi3HOBHAIB KOHTPOJBHUX 3aX01iB

TumoBi HOpMM OIIIHOYHMX OasliB MPHU MEpeBIpIl 3aBJaHb KOHTPOJIBHUX
3axomiB (e b — BaroBuii 6ai, r — peUTHHTOBA OITIHKA):

l. a) BIAMOBIIb MpaBUIbHA, TIOBHA, OOTPYHTOBAHA;
0) 3amava po3B s3aHa BIPHO, 3 TOSICHEHHSIM, YiTKO 1 IPaBUJIBHO 0(OpMIICHA;
0,95<r<1,0b
2. a) BIANOBNb TpaBWiIbHA, OOTpyHTOBa, aine HeBuuepnHa (90-75 %

IPOrpamMHOro MaTepialy), Ma€ HECYTTEBI MOMUIIKH;
0) 3a/1aua po3B’ s3aHa BIPHO;
0,756 <r<0,9b
3. a) BIJMOBIJH HEMOBHA, MICTUTh MEHIIE 75 % mporpaMHOro maTepiaiy, ajie
CTYACHT NPaBUJIBHO pearye Ha 3ayBakKCHHsS BUKJIAJauya, LIBUAKO HABOJUTH
HEOOX1HY 1H(pOpMAILIIIO;
0) nmns 3amadl 3HAWACHO MNPAaBUIBHUK XI1J PO3B SA3aHHS, ajle JOMYIIEHI
api(pMETUYH1 TOMUJIKH;
0,6b < r<0,75b
4. a) BIANOBIAL MICTUTH MeHIIe 60 % mporpamMHOro matepiaily, Ma€ BEJIUKY
KUIBKICTh CYTTEBUX MOMMJIOK, OCOOJIMBO MPH CKIaAaHH1 (POPMYJ XIMIYHUX CIOJIYK
Ta PIBHSHb XIMIYHUX PEAKIIiil.
0) 3amaya po3B's3aHa 3 CYTTEBUMHU IOMUIKaMH, abo0 ii pO3B 30K HE
JIOBEJIEHUH /10 JIOTTYHOT'O 3aBEPILIECHHS;
0,0b <r<0,6b.

Po3paxynok mkasau (R) peidTunry:

CymMa BaroBux 0aJiiB KOHTPOJIbHUX 3aX0/I1B IIPOTITOM CEMECTPY CKIaJaE:
Rx=10-8 + 20 =100 6auxi..

Pelitunrosa ominka (RD) nucuumiinun popMyeThCsl K CymMa BCIX PEUTHHTOBHX

OaiB Z I, Ta 320X04yBaJbHUX/ITpadHUX OaiB z T, .

k s
RD = Zrk + er
k s
CemecTpOBUM KOHTPOJIEM € 3aJliK. Y MOBHU JIOMYCKY A0 3aTIKY:

1)  BukoHaHHS Ta 3aXHUCT yCiX JJaOOpaTOPHUX POOIT.
2)  Peititunrosa orinka (RD) ne menmie 40 6artiB.



CryneHnTu, siki Habpanu MPOTATOM CEMECTPY HEOOXiHY KUIbKICTh OaniB (RD
< 0,6 R), MarOTh MOKJIMBOCTI:

. OTpUMATH 3aJTIKOBY OIIIHKY (3aJ11K) TaK 3BaHUM «aBTOMAaTOM» BIJIITOBIIHO J10
HaOpaHOTO PEUTHHTY;

. BUKOHYBATH 3aJIIKOBY KOHTPOJIbHY pOOOTY 3 METOIO TTiIBUINEHHS OIIHKH;

. y pa3i OTpUMaHHs OIIIHKH OUIBINOI, HI’K «aBTOMAaTOM» 3 PEHUTHHTY, CTYACHT
OTPUMYE OILIIHKY 32 pe3yJbTaTaMH 3aTiIKOBOi KOHTPOJIBHOI POOOTH;

. y pa3i OTpUMaHHS OI[IHKA MEHIIOI, HIXK «aBToMaToM» 3 peltunry (<0,6R),

MIOTIEPE/IHIN PEHUTHHT CTyIeHTA 3 JUCIHIUTIHUA CKaCOBY€ETHCS, 1 BIH OTPUMYE OIIIHKY
TIIBKY 32 pe3yJbTaTaMH 3aJ1IKOBOi KOHTPOJIbHOT pOOOTH.

CryneHTH, siKi HaOpaJid IPOTIATOM CEMECTPY PEUTHHT 3 KPEIUTHOTO MOIYJIS
mente 0,4R, 10 3aMiKy He JOMYCKaIOThCS.

Sxmo peitunr crynenta y mexax 0,4 R < RD < 0,6 R, BiH 3000B’s13aHuit
BUKOHYBATH 3aJIIKOBY KOHTPOJIbHY POOOTY.

3aBgaHHS 3aIIKOBOI POOOTH CKJIAJAE€ThCS 3 UYOTHUPHOX IMUTaHb PI3HUX
pO3AUTIB  poOOYOT HABYAIBHOI MPOrpaMHM JUCHUIUIIHU. 3aBJaHHA MaloTh
3a0e3MeUnTH NEPEBIPKY 3/IaTHOCTI CTYACHTIB IHTETPOBAHO 3aCTOCOBYBATH 3HAHHS,
3100YT1 MIPH OIpaIOBaHHI IPOrPaMH HABYAILHOT AUCITUILTIHU

Koxne mutanHs 3aiikoBoi podotu (rj, I, I3, Ij) OLIHIOEThCS y 20 OauiB
BIJIMOBITHO JIO HAaBEJCHUX BHUIIE KPUTEPIiB OIIHIOBaHHS. Po3Mip 1mikanu
OI[IHIOBAHHS 3aJlIKOBOI KOHTPOJBHOI pPoOOTH cTaHOBUTH 80 OaiiB, OCKUIbKU
3MEHIIEHUI Ha 3HAYEHHS BaroBoro 0ajxy MOyJIbHOI KOHTPOJBbHOI pOOOTH.

R kp =100 — ryyp =100 - 20 = 80

Cyma OaiiB 3a KOXHE 3 YOTUPHOX 3aBIaHb 3aJIIKOBOI KOHTPOJBHOI POOOTH
ta MKP nepeBoauthCst 10 3aiKOBOI OILIIHKM aHAJOTIYHO 13 3BEJICHHSIM ITiJICYMKIB
32 PEUTUHTOBOIO OLIHKOI0 RD 3 KpeauTHOTO MOJYJS 3TiJIHO 3 HUKUYEHABEIACHOIO
TabJINLEI0

R=r1+1, +13+154% Ve

Buxonsuu 3 posmipy mkamd (R = 100 GamiB) Ui OoTpUMaHHS CTyIEHTOM
BianoBigaux omiHok (ECTS Ta TpamuiiiHMX), 10 3aJ1iKOBOi BIJOMOCTI HOTO
pelituHTOBa OI1TiHKa R = R epeBOAUTHCS 3T1IHO 3 TaOIHIICHO:

KinekicTe OamiB Orminka
100-95 BiagminaO
94-85 Hyxe nobpe
84-75 Jobpe
74-65 3a10BUILHO
64-60 JlocTaTHBO
Meure 60 He3anosiisHO
He BUKOHaHI YMOBH JOMYCKY He nonymieno
0. JlonatkoBa iHbopMaIlis 3 AUCIUILIIIHU (OCBITHROTO KOMIIOHEHTA)

[lepenik MaTepiamiB, IKUMHA TO3BOJICHO KOPUCTYBATHUCH TIiJ] 4ac €K3aMEHY:



1)  Ilepiogumuna Tabmauis.
2)  Tabnuis po3YMHHOCTI.
3) Tabnui cTaHIapTHUX €JICKTPOIHUX MOTECHITIAIB.

Po6ouy nmporpaMy HaBYaJIbHOI TUCHUILTIHY (CHIa0ycC):
CkutazieHo cTapiiuM BUKIIaJadeM Kadeapu 3arajabHoi Ta HEOPraHiuyHOT XiMii:
K.X.H. [lImakom A. €.

YxBaneHo MmeroanaHoro komiciero XTD (mpotokos Ne 10 Bix 23.06.2021 p.)
VYxBasieHo Kadeaporo 3arajbHOI Ta HEOPTaHIuHOT XIMii
(mpotoxoit Ne 08 Bix 30.06.2021 p.)

[Toromxeno MeToIMYHOIO KOMICIEIO IHCTUTYTY a€POKOCMIUHUX TEXHOJIOTI1H
(mpotokon Ne_ Bif )




