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1. Onuc HABYAJIBLHOIL JUCHHUILIIHHA
XIMISA

I'any3b 3HaHB, HAPSIM MiATOTOBKH, CHEeNiaJbHICTh, 0CBITHbO-KBaJIi(iKkaliliHNi piBeHb

I"any3p 3HaHb

20 — ArpapHi HayK1 Ta IPOTOBOJIHCTBO

(mmop i Ha3Ba)

HarmpsiM miiroroBku

(umdp i Ha3Ba)

CreriajapHICTh

208 — ArpoiHxeHepis

(umop i Ha3Ba)

OcBiTHBO-KBai(hiKamiiHU piBEHb

OakaaBp

(6akanaBp, cremianict, MaricTp)

XapakTepucTHKAa HABYAJIBHOI TUCHUILTIHU

Bun OO00B’s13k0Ba
3aranbHa KUIBKICTh TOJAUH 120
Kinskicts kpeautiB ECTS 4
KibKicTh 3MICTOBHX MOJTYJIiB 2
Kypcouii npoekt (poboTa) (Ha3Ba)
(SIKI1O € B poOOYOMY HAaBYAILHOMY IUIAHI)

dopma KOHTPOITIO Ex3amen

Tloxka3HMKH HABYAJIBLHOI JUCII

HILTIHM U151 JeHHOI Ta 3204H0i GopM HABYAHHA

JneHHa (opma HaBYaHHS

3a04Ha (hopmMa HaBYAHHS

Pik miaroroBku 2021 2021
Cemectp 1 1
Jlex1iitni 3aHATTs 15 ron. 8 rom.
JlaGoparopHi 3aHATTA 15 rox. 4 ron.
CamocriitHa poboTa 90 ron. 108 ron.
KiIbKIiCTE THKHEBUX TOIUH

JUIs IeHHO1 (popMU HaBUaHHS:

ayIUTOPHUX 2 ron.

CaMOCTIHOT poOOTH CTy/EeHTa — 6 rox.




2. Merta Ta 3aBAaHHA HABYAJIbHOI JUCHHUILIIHA

OCHOBHMMH CKJIQJJOBUMH IHTEHCHBHOTO PO3BUTKY CY4YaCHOTO CLIBCHKOTO
roCroJIapcTBa pi3HUX (HOPM BIIACHOCTI € Ximizallis, MeXaHi3allis, eJqeKTpudikarmis 1
aBTOMAaTH3allisl CUTbChKOTOCTIOIAPCHKOI0 BUPOOHUIITBA.

Ximiss € oaniero 3 (QyHIaMEHTAIBHUX JUCLMIUIIH, fKa 3aKjIaJae MIIHUN
0a30BHI TIOTEHIlIAJI, HEOOXiAHUN  MaHOyTHIM arpoiHkeHepam il poOOTH 3a
oOpaHol0 cremianpHIcTIO. XiMisl 3a0e3neuye CTYASHTIB 3HAHHSIMHU TMPO CKIIA,
OyZI0BY, BJIaCTUBOCTI 1 TIEPETBOPEHHS PEYOBHUH, Kl € OCHOBOK KOHCTPYKIIHHUX
MaTepianiB, Ta 3HAHHIMH YMOB TPHBAJIOI, 3a0IIa/JINBOI, €KOJOTIYHO — Oe3MeuHOl
eKCIUTyaTarii MaTepiaiB, MalMH 1 TEXHIKA CLIIbCHKOTOCTIOAAPCHKOTO
npu3HaYeHHs. BHWBYEHHS XiMii CTBOPIOE OCHOBY /I OMNMAHyBaHHS CTYACHTAMH
npodeciiiHO — OPIEHTOBAHMX 1 CHELIAJIBHUX JUCLUMIUIIH Ta CHpuUsie (POPMYBaHHS
CY4YaCHOTO CBITOIJISAY JIFOJMHH.

MeTa HABYAJIBHOI JUCHUILIIHM — OBOJIOJIIHHS CTYJICHTAMH 3HAHHSIMU OCHOB
XiMIi U1 MOAAJIBIIOrO CBIAOMOIO BUKOPUCTAaHHA 1l JOCSATHEHb B arpoOiHXKeHepii
JUIS TIBUINCHHS €(EeKTUBHOCTI Ta HAIIMHOCTI BUPOOHHUIITBA 1 3HIKCHHS HOTO
co01BapTOCTI.

3aBJaHHA HABYAJILHOI AMCIHMILTIHN:

- pO3yMIHHS 1 BUBUYEHHS 3aKOHIB XIMii Ta YMOB 3aCTOCYBaHHS iX 10 ABHII 1

MPOILIECIB Y IPUPOJI, MPHU eKCIUTyaTallii MalluH CUIbCHhKOTO TOCIIOAApCTBA;

- BABYEHHS CKJIQJly 1 BJIACTUBOCTEH XIMIYHUX €JIEMEHTIB, CIIOIYK €JIEMEHTIB 1
KOHCTPYKI[IHHUX MaTepialiiB Ha OCHOBI CIOTYK( MeTaju, CIJIaBU, MOJIMEpH,
CKJIO 1.T.1.);

- popMyBaHHSI CYKYNMHOCTI XIMIYHHUX 3HaHb, HEOOXITHUX JMJI1 OIAHYBaHHS
CTyJ€HTaMU Npo(eciiHO — OPIEHTOBAHMX 1 CHEUlaJbHUX AUCIUIUIH 32
(haxoMm «arpoiHKeHepis»;

- hopMyBaHHSI HAYKOBOTO 1 TBOPUOTO MHUCIICHHS MPU BUKOHAHHI HaBYAIbHUX

€KCIIEpUMEHTAJILHUX POOIT Ta 1H/IMBIAyalbHUX 3aBJaHb;

- BUXOBaHHA 3110HOCTEN 10 CaMOCTIMHOIO OBOJIOJAIHHS HOBUMHM 3HAHHIMHU Ta

e(eKTHUBHOTO 1X MEPETBOPEHHS B MPAKTUYHI 3A10HOCTI.

VY pe3ynbTari BABYEHHS HABYAIBHOI TUCHIHUILIIHU CTYICHT MTOBUHEH

3HATH: 3aKOHU Xi1Mii; OCHOBU aTOMHE — MOJICKYJISIPHOI Teopii Oy0BH pEUOBUH;
CUCTEMAaTHKYy HEOpPraHIYHMX 1 OpPraHIYHMUX CHOJYK Ta peakiiil 3a iX ydacTio;
3arajbH1 3aKOHOMIPHOCTI Mepediry XIMIYHUX MPOLECIB; BJIIACTUBOCTI CIOIYK, K €
OCHOBOIO KOHCTPYKIIMHUX MaTeplajiB; .MeXaHI3MHU NMEPETBOPEHHS XIMIYHOI eHeprii
B 1HIII BUJY .1 MOKITUBOCTI IPAKTUYHOTO 3aCTOCYBAHHS TAKUX SIBUIIL;

BMIiTH: 3aCTOCyBaTH OTpUMaHi 3HAHHS TpU PO3B’SI3aHHI  MpoOJIEM
BUKOPHCTAHHS MPUPOTHUX PECYpPCiB B MAIIMHOOYTyBaHHI, HOBUX KOHCTPYKITIHHUX
MaTepianiB; BUPINICHHI EHEPreTHYHHUX 1 CKOJOTIYHUX TPOoOJIeM BHPOOHMIITBA
CIOpYH, iX OCHAIllEeHHS Ta JOTPUMaHHS TWpaBUJI OE3MeYHOro 3BEACHHS 1
eKCIUTyaTarii; KOPUCTYBaTHUCS HOBHMH JIOCATHEHHSMH HAyKOBO — TEXHIYHOTO
mporpecy B Taity3i XiMii Jij1s iHTeHcuiKaIii BUpOOHUIITBA.



3. IIporpama Ta CTPYKTypa HABYAJIbHOI JUCIHUILUIIHH

3microBuii Moayiabl. OCHOGHI 3aKOHOMIpHOCMI nepeodicy XiMiUHUX
npouyecie.

Tema nekuiiiHoro 3auarts 1.  OCHOBHI NOHATTA i 3aKOHHU XiMil.

[Tpeamert 1 3amadi ximii. Posb Ximii B iHTeHCH(DIKAIT CLTHCHKOTOCIIOAAPCHKOTO
MaIIMHOOYIBEIBHOTO BUPOOHHUITBA. Arpoekosioriydi mpobiemu Ximizamii AITK.
OCHOBHI MOHATTS 1 MOJIO’KEHHSI AaTOMHE — MOJICKYJISIPHOTO BUCHHS
M.B.JIomoHocoBa. 3akoHHU XiMii: 30€peKEHHSI MacH, CTaJOCTI CKJIATy XIMIYHHX
CIONYK, 3aKOHM KpaTHUX BIJHOLIEHb 1  €KBiBaJeHTIB. XiMiuHI (opmynn 1
piBHsHHS. CHcTeMaTKa HEOPTaHIYHUX CIOJIYK.

Tema jiekuinHOro 3aHATTS 2. PO3YMHM €JIEKTPOJIITIB i HEeJeKTPOJIITIiB

Monekynspui BoaHi po3uuHH. DI3UKO — XiMisS TPOIECy POIYMHEHHS.
YTBOpeHHsT TigpaTiB 1 KpucrajoriapariB. CnocoOM BHpaK€HHS KOHIIEHTpaIli
po3unny. BoaHi po3umnu enektpouniTiB. EnextpomnpoBinHicTh po3unHiB. Teopis
CJIEKTPOJITUYHOI JIUCOIiallli pedyOBUH B po3uuHax 1 posruiaBax. CuibHI 1 clabKi
enexktpomiTd. CTymiHb AUCOITAIlii. Wonni pIBHSIHHS peakiiii. Jlucoraris BOH,
HOHHMI 1100yTOK BOAM, BOAHEBMA TmOKa3HUK PH po3umniB. IloHsATTs mnpo
iHAuKaTopu. IIOHATTS mpo reTeporeHHi cucreMu. JlUCHepCHU CTaH PEYOBHHH.
3arayibH1 YSIBJICHHS MPO AUCIEPCHI CUCTEMH, KOJOIAHI PO3YMHHU 1 OCOOJIMBOCTI iX
BinactuBocTed. [loBepxHeBi siBuma Ha Mexi noauty (a3. CopOuiiiHi  IpouecH.
JlucnepcHi cUCTEMHM B MPHUPOII. 3acTOCyBaHHsS pO3YMHIB E€JIEKTPOJITIB 1
HEEJIEKTPOJIITIB Y CUILCHKOMY T'OCIIOAAPCTBI Ta MPU EKCILTyaTallil MallyH.

TeMa JeKIiliHOTO 3aHATTHA 3. OkuCcHO-BiTHOBHI XiMiUHi peakiril.

O3Haku OKHUCHE — BIJHOBHUX peakiiid. [IOHATTS mpo Mmporecu OKUCHEHHS 1
BiIHOBJNIEHHS. CTYIIHb OKWMCHEHHS €JIEMEHTIB y CIOJyKaX. THIOBI OKHUCHUKHU 1
BiIHOBHUKHM. [IpaBwita ckilaJlaHHs OKMCHE — BIIHOBHHMX peakiliii. BigHoBIroBaIbHI
BJIACTUBOCTI METAJIB y OKHCHE — BIJHOBHUX TIIpoiiecax. BrimB  daxrTopis
HABKOJIMITHHOTO CEPEIOBUIIA HA METaJIIYyH1 KOHCTPYKIIIHHI MaTepialiu.

Tema aexkuitinHoro 3anHarra 4. OCHOBM ejIeKTPOXiMii: XiMIYHI JKepesa
CTPYMY, €JIEKTPOJIi3.

[Ipeamer 1 3aBmaHHs enektpoximii. IlepeTBopeHHs XIMIYHOI eHeprii B
CIEKTpUYHy. MexaHi3M BHUHUKHEHHSI €JEKTPOJHUX TMOTEHIaliB  METaliB.
CranpgapTHi enekTpoJHl noTeHiianu.. Psa nanpyr mertanmiB. PiBHsuus Hepncra.
OKMCHO-BIJTHOBHI MPOIIECH B TajbBaHIYHUX €JIeMEHTaX. XIMIUHI JpKepena CTpymy.
Axymynsaropu. [lanuBHi enemeHTH. 3HAu€HHS  XIMIYHUX JOKEpeld CTpyMy B
CUTBCHKOTOCTIONAPCHhKIN Tamy3i. [lepeTBOpeHHsI eNneKTpUYHOi eHeprii B XIMIUHY.
3aKOHOMIPHOCTI  €JEeKTpodi3y pos3miaBiB. (OcoOJMBOCTI €NEKTPOII3y BOJHUX
po3unHiB. KinbKICHI XapaKTepUCTUKH TPOIECYy eJIeKTpoiizy, 3akonu Dapases.
Hanpsimu  mpakTUYHOrO ~ BHUKOPHUCTAHHSA  €JEKTPONi3y:  rajibBaHOTEXHIKA,



CJIEKTPOMETANTYprisi, €JNEeKTPOCUHTE3. 3HAYEHHS CEJIEKTPOJi3y B  OJEpXKaHHI
MaTtepialiB, iX IEKOPYBaHHI Ta 3aXUCTI1 BiJ KOPO3ii.

Tema JekuiiiHOro 3aHATTS S. Kopo3iiidi npouecu i 3axucT MmaTtepiais
BiJI KOpPO3ii.

3aranpHa XapakTepUCTUKA KOPO31iMHUX mpoueciB. Buau 1 MexaHi3Mu KOpO3ii.
Koposis MeTainiB 1 CIjIaBiB SIK OKMUCHE — BIIHOBHHH mporiec. HecyMicHICTh MeTamiB
y METaJIeBUX KOHCTPYKIISX MeToaum BU3HAUCHHs IMIBUAKOCTI KOpo3ii. Metomu
3aXUCTY METalliB, CIUIaBIB Ta IHIIUX KOHCTPYKUIMHUX MaTtepiaiiB BiA KOpPO3ii.
[TonsiTTa mpo 1HTIOITOPU KOPO3i.

3microBuii Moayab 2. XiMmisn e1eMeHmi6 i CHOMYK, W0 CKI1a0aromo

OCHOBY HEeOP2AHIUHUX | OP2AHIYHUX Mamepiaie.

Tema nexuiiinoro 3anarra 1. BaacTuBocTi HemMeTaJsiB Ta iX CHOJYK B
MaTepiajax Ta A0NOMi’KHHX PeYOBHHAX ArpoNpOMHCI0BOr0 KOMILIEKCY.

3aranpHa XapaKTepUCTUKA HEMETAJIB 1 iX mosioxeHHs B [lepionuuniit cuctemi
J.I. MenneneeBa. 3alexHICTh BIACTUBOCTEH Bl  €JIEKTPOHHOI OyJ0BH aTOMIB
HEMETalliB. 3aCTOCYBAaHHS  CIIOJIYK HEMETaliB [Uisi BHUTOTOBJEHHS JOOpHUB,
NOJIIMEPIB, (PPEOHIB, KOHCEPBAHTIB  J€PEBUHHU, CKJA, BOTHECTIMKUX (ap0,
CKJIOBOJIOKHA, XIMIYHHMX JKEpeJa CTpyMy, 1HTIOITOpIB KOPO3li, MHUIOYUX 3aco0IB, Y
3BaprOBaJIbHUX pOOOTaX, OCBITIIOBAIbHIN TEXHIL, IPU ByJIKaH13allll Kay4yKy Ta 1H.

Tema JekuilfHOrO 3aHATTA 2. XiMist MeTaJIiB roJIOBHUX i MOOIYHUX
miaArpyI.

[Tonoxxennss meramB B Ilepioguuniii cuctemi J[.I. MenneneeBa, 3aranpHa
xapakTepuctuka MetaniB. OcoOmMBOCTI elneKTpoHHOI OymoBu aTtomiB. DizuyHi
BJIACTUBOCTI METaJiB: €JIEKTPONPOBIIHICTh, TEIUIONPOBIIHICTh, TIJIACTUYHICTb.
Mertoau oaepkaHHS MeTaliB 1 CIUIaBIB, OCOOJIMBI BJIACTUBOCTI  CIUIaBIB:
KAPOCTIMKICTh, JIETKICTh, KOpO3iiiHA CTIMKICTh, TBEPIICTh 1.T...  BmactuBocTi
METaJiB MOOIYHUX MIATPYH, 3AATHICTH O YTBOPEHHsS KOMIUIEKCIB. JKOPCTKICTh
BOAM. 3aCTOCYBAaHHS METAaJIB Ta iX CIOJNYK B aKyMYJSTOpax, /I BUTOTOBJICHHS
n3epkan, Oumwi, CcKjia, Iasypi, JACKOpYy, CJIEKTPUYHUX  JPOTIiB, TpYO,
HaIBOPOBIIHUKIB. EKONOTTYHI Npo0JieMH Ba)KKUX METAJIIB.

Tema jiekuinHOro 3aHATTH 3. OcHoBM XiMil OPraHiYHUX CIOJIYK.

OcoOuBOCTI CHONYK >KMBOI mpupoAu. Teopis XiMiuHOT OyJOBHM OpraHigyHUX
cnonyk O.M. bytneposa. Knacudikaiisi, HOMEHKJIaTypa 1 130Mepisi OpraHIgYHUX
crosiyk. bymoBa 1 BimacTUBOCTI ByriieBOAHIB. [IpupomHi mkepena BYIJIEBOJIHIB.
OyHKIIOHANbHI 1 €JIEMEHTOOPraHiyHi croiyku. Pi310J0T1YHO aKTUBHI PEUYOBUHH.
3acTocyBaHHS OpPTaHIYHUX PEUYOBHMH JIJIi BUTOTOBJICHHSI MUIOUUX 3ac00iB, oidu,
MacCTHK, BOCKY, OapBHUKIB, BAOYXOBUX PEYOBHH, IMOTIMEPIB, AJIUB Ta iH.



Tema nexuiiinoro 3anaTrs 4. Hagpra Ta npoaykT ii nepepo0Ku: najauBHO-
MACTHIBHI MaTepiaam, mogiMepHi Martepiaam. Ix 3acTocyBaHHsi B
ABTOTPAHCIOPTI TA CUILCLKOMY I'OCIIOAAPCTBI.

3aranpHa XapaKTePUCTHKA BUCOKOMOJIEKYIApHUX crionykK. [IpupoaHi, mtydHi i
CHHTETHYHI mojiiMepu. Peakiii oTpumaHHS TOJIMEpIB: MoJiMepH3amis 1
noiikoHaeHcaiiss. PIBUYHUNA CcTaH 1 BIACTMBOCTI mojiMepiB. Ilmactmacu 1
MoaudikoBaHi mojiMepu. JlecTpykiiis 1 ByskaHizamis nojiMepiB. Kaydyk i ryma.
[TomiMepHi KOHCTPYKLIMHI MaTepiaiu: Kiei, IITy4HI BOJIOKHA, IIJICKCHUTIIAC,
dbeHomtacTu, €0OHIT, JaKH, MHOIUIACT, CKJIOIUIACTH, TToporutacT Ta iH. [lepeBaru i
HEJOJIKY TOJIMEPHUX KOHCTPYKIIIHIX MaTepialiiB y MOPIBHSIHHI 3 1HIIUMHU.

[TanuBHO-MacTunbHI Matepianu. Hadrta 1 wHadTompomykTtu. Ileperonka 1
kpekiHr HadTu. JleroHamiiiHa CTIAKICTHP manuB. 3a0e3MedeHICTh YKpaiHu
eHeproHocisiMu. [lonryku anpTepHATUBHUX JKEpen nanvBa. biogusenbHe maauBo i
CJIQHLICBUM Ta3.

CTpyKTypa HABYAJIbHOI M CHUILIIHH
Kinexicte rogua

Ha3Bu 3MicToBHX JIeHHa Gopma 3aouHa Gopma HaBUYAHHS
MOJYJIIB 1 TeM yChOTO y TOMY YHCI1 YChOTO y TOMY YHUCII
n | m|mab | iHx | c.p. a1 | m | mab | iHg | C.p.
1 2 3 14| 5 6 | 7 8 9 |10] 11 | 12 | 13
3mictoBuit Monynb 1. OcHOBHI 3aKOHOMIPHOCTI nepediry XiMiyHuX npouecis
Tema 1. OcHOBHI 11 1 10 |10 0 10
TOHSTTS 1 3aKOHHU XIMiT
Tema 2. Po3uunu 12 1 1 10 | 12,5 1 0,5 11
€JICKTPOJIITIB 1
HEEJIEKTPOJIITIB
Tema 3 OkucHo- 12 1 1 10 | 11,5 1 0,5 10
BIIHOBHI X1MI4HI
peakiii
Tema 4. OcHOBH 12 2 1 9 12,5 1 0,5 11
eJIEKTPOXIMIi: XiMIuH1
IDKepera CTpymy,
eJICKTPOJII3.
Tema 5. Koposiitni 13 2 1 10 | 13,5 1 0,5 12
MPOLIECH 1 3aXUCT
MaTepiajiB BiJl KOpo3ii
Pa3om 3a 3micToBUM 60 7 4 49 |60 4 2 54
MoayJeM |

3micToBui MOaYIh 2.XiMifl €J1eMEHTIB i CIOJIYK, 0 CKJIAJAI0Th OCHOBY
HEOPraHiYHMUX i Opra”HiyHux Marepiajis
Tema 1.BmactuBocTi 14 1 1 12 | 13,5 0 0,5 13
HEMEeTaliB Ta X CHOJYK
B MaTepiajiax Ta
JIOTIOM1KHHX
pedoBHHAX
arpornpoMHCIOBOIO
KOMIUIEKCY




Tewma 2.Ximis metanis | 14 1 1 12 | 14,5 | 0,5 13
TOJIOBHHUX 1 TOOIYHUX
mMArpyir.
Tema 3.0cHOBH XiMii 15 2 1 12 | 15,5 1 0,5 14
OpraH19YHHUX CIIOJIYK.
Tema 4. Hadra Ta 17 4 1 12 | 16,5 2 0,5 14
MIPOJYKTH ii
nepepoOKH: MaTMBHO-
MaCTHJIbH1 MaTCplaliu,
I[OJ'IIMCle Marepiaiu.
Ix 3acTocyBanHs B
ABTOTPAHCIIOPTI Ta
CUIbCBKOMY
TroCrnoaapcCTBl
Pazom 3a 3micToBHM 60 8 4 48 |60 4 2 54
MozyJeM 2
VYceboro roaun | 120 15 15 90 | 120 8 4 108
Kypcosuii mpoekt
(poborta) 3
(AKILLO € B poBOHOMY HABUAILHOMY
IUIaHi)
VYceworo rogud | 120 15 15 90 | 120 8 4 108
6. Temu 1a00paTOPHUX 3aHATH
Ne Hasga temu KinpkicTh
3/m TOJIUH
1. | IIpaBuna poboTu B XimiuHil 1aboparopii. TexHika Oe3neKu. 1
O3HallOMJIEHHS 3 3arAJIbHUMHU METOJIMKAMU BUKOHAHHS
71a00paTOPHUX POOIT
2. | BuBueHHs XIMIYHMX BJIACTUBOCTEH KJIaCiB HEOPraHIYHUX 2(0,5)
CIIOJTYK.
3. | Bu3HaueHHS €NEeKTPOMPOBIAHOCTI PO3YHHIB €JIEKTPOJIITIB. 2(0,5)
[naukaTopHMii METOJ] BCTAHOBJICHHS 3HAYEHHS BOIHEBOTO
MOKa3HUKA PO3YHHIB.
4. | BuBueHHs 3aJIeKHOCTI EJeKTPOPYIIIHHOT CUJIN 2(0,5)
raJjbBaHIYHUX €JICMEHTIB BiJ] CKJIaqy METaIIB Y HUX.
5. | JocnipkeHHsT TpOIeCy eNeKTPOJi3y BOJHHUX PO3YUHIB 2(0,5)
eNeKTpodiTiB. Po3paxyHKHM  KIJIBKOCTI OJIEpXKaHUX TMpHU
€JICKTPOJII31 pEYOBHUH 3a 3akoHamMu Dapajes.
6. | BuznaueHHs 00 €MHOTO 1 MacOBOI'0 TTOKa3HUKIB KOPO3ii Zn 1 2(0,5)
Al
7. | BuBueHHs BnacTuBOCTeH moiiMepiB. O3HaHOMIICHHS 3
METOJIMKaM{ BU3HAYCHHS SIKOCTI1 MaJINB. 2(0,5)
8. | Tepmiunuii kpexinr HadTonmponaykTiB. IIpsma posronka 2(1)
OcH3UHY.

15 rox (4 ron)




7. KOHTpPOJIbHI NUTAHHS, KOMIUIEKTH TeCTIB /Jisi BU3HAYEHHS PiBHA
3aCBOEHHS 3HAHb CTY/IEHTIB

1. KnrouoBa ponp OynoBu aroMa B TmiepefdadyeHHl GI3UYHUX 1 XIMIYHHUX
BJIACTUBOCTEH €JIEMEHTIB Ta iX CIIOJYK.

2. Tunmm xiMiuHOTO 3B’s13Ky. KOBaJIeHTHHN 3B’S30K Ta MOr0 BIIACTHBOCTI:
HACHYEHICTh, KPAaTHICTh, HANPAMIEHICTb Y MPOCTOpi, MOIAPHiCTh. MoHHMit
3B’SI30K.

3. Boanesuii 3B’30k. Posib BOAHEBOTO 3B’SI3Ky B IpOLIECaX >KUTTEMISUIBHOCTI.
Mertaniyanii 3B’ 130K 1 MEXaHi3M HOTO YTBOPEHHS.

4. Boani po3uMHHM  €NEKTPONiTiB. EnexTporpoBimHicTh po3uuHiB. Teopis
CJIEKTPOJIITUYHOI JMCOIalii PeyoBHH B po34yMHAX 1 posmaBax. CuibHi 1
cinadki enekTpoiiTH. CrocoOu BUpaKeHHs! KOHIIEHTPAIIIT pO3UUHY.

5. OxucHO-BiIHOBHI Tporiecd. OKUCHIOBaJIbHI 1 BiJIHOBIIOBAJIbHI BIACTHUBOCTI
XIMIYHUX €JeMEHTIB Ta iX crnoiyk. [IOHATTS mpo CTYIiHb OKUCHEHHSI, TUTIOB1
OKHCHIOBaYl 1 BITHOBHUKH. [IpaBuiia ckiaiaHHs piBHSHb OKHCHO-BIJTHOBHHUX
peakiiii. 3Ha4eHHS OKHCHO-BIJIHOBHHUX TMPOIECIB y MPHUPOJL, TEXHOJOTI]
oJiep KaHHSI METaIIB y aBTOMOO11e0y1yBaHHI.

6. IloHATTS mNpo  eNeKTPOAHMNM MOTeHIian 1  Horo BUHUKHEHHS.
EnexTpoxiMiuHuii psii Hanpyr metaniB. OCHOBHI BUCHOBKH 3 Psiy Halpyr.
["anbpBaHIuHI €JIEMEHTH.

7. AKyMyJISTOpHU: KUCJIOTHI Ta JYXHI, iX OyqoBa, mpuHUMN poOOTH. OKUCHO-
BIJIHOBHI pe€akuli, 110 MNpPOTIKAIOTh MNpU 3apsSIHKEHHI Ta PO3PSIKEHHI
aKyMyJIATOPiB. 3HAUEHHSI XIMIUYHUX JIKEpeN eIeKTPUYHOI eHeprii.

8. Enekrtpomni3 1 iioro cyTh. I1ociiioBHICTh PO3psIKEHH HOHIB Ha €IEKTPOIaX.
KinbkicHi cmiBBigHOMICHHS mpu enektpoiidi. 3akonun dapanes. [Ipakruune
3aCTOCYBaHHS €JeKTPoIIi3y. EnexTpori3 B peMOHTHIN CITpaBi.

9. 3aranpHa XapaKTEpUCTHUKA KOPO3IMHUX MpPOIECiB. XIMiuHA, €IEKTPOXIMIYHA,
pamiariiina ta 610kopo3is. Knacudikailis Kopo3iiHUX MPOIIECIB 32 yMOBaMHU
POTIKaHHS Ta BUJAM YIIKOHKCHHSI.

10.MeTtonu 3aXHCTy CUIBCHKOTOCIIOAAPCHKOI TeXHIKH Bia Kopo3ii. HecymicHicTh
METalIB y METaJeBUX KOHCTPYKIIISAX 1 MIKpOCXEMax.

11.Ilonoxennss meramB B Ilepiomnuniii cucremi /JI.I. MeHnpneneeBa, 3arajibHa
xapakTepucTuka MmeTamB. OcOOMMBOCTI €IEeKTPOHHOI OyIOBH aTOMIB.
@i3U4yHI BJIACTUBOCTI METAJIB: €JIEKTPONPOBIIHICTh, TEIJIONPOBIIHICTD,
MJIACTUYHICTb.

12.Metonu onepxaHHS MeETaliB 1 CIUIaBiB, OCOOJMBI BJIACTUBOCTI CILJIABIB:

AKaPOCTIUKICTB, JEeTKICTh, KOpO3iHA  CTIMKICTh, TBEPHICTh  L.T.1.
BukopucTtanHs MeTalliYHUX CTUIaBIB 1 TOKPUTTIB B aBTOMOO1JIe0y 1yBaHHI.
13.Teopiss ximMiuHOT OyAOBM OpraHIYHUX CIIOJIYK O.M. byrneposa.

Knacudikariis, HOMEHKIaTypa 1 i30Mepis OpraHIYHMX CIOJIyK. bymoBa i
BIIACTUBOCTI ByrieBoaHiB. Hadra Ta madrompomyktu. IlanuBHO-MacTUIBHI
MaTtepiaim.



14.OcHOBHI MOHATTS XiMii BHCOKOMOJIEKYJISIPHUX CIOJYK: MOHOMEp, MOJIMED,
peakitis MOJIIKOHIEH callll, noJliMepH3allii. OcHoBHI BJIACTHBOCTI
BHCOKOMOJICKYJIIPHUX CHOJTYK: MOJIIETUJIEHY, MOJIICTUPOITY,
NOJIIBIHUIXJIOpUY, (eHomdopMalbIeriIHUX CMOJ Ta 1H. 3acTOCYBaHHS
MOJIIMEPHUX MaTepiaiiB B JICKTPOTEXHIIl Ta CIIbCHbKOMY T'OCIIOAapCTBI.

15.Knacudikariis 1 HOMEHKJIaTypa HEOPTaHIYHUX CTIOJIYK.

16.AmdoTepHicTh. XiMIUHI BIaCTUBOCTI aM(POTEPHUX CITOTYK.

17.XiMi4HI BIaCTUBOCTI, KJIacHu(]iKaIlis i HOMEHKIIATypa OKCH/IIB.

18.XiMi4HI BIaCTUBOCTI, KJIacHu(DiKaIlis 1 HOMEHKIIATypa T1APOKCH/IIB.

19.XiMi4HI BIaCTUBOCTI, KJIacu(DiKaIlis i HOMEHKIIATypa KUCIIOT.

20.XimivHI BIaCTUBOCTI, Kacu]ikallisi i HOMEHKJIATypa COJICH.

21.CtyniHb OKMCHEHHS, ii BU3HA4YeHHS y crooiykax. lIporecu OKHUCHEHHs-
BIJIHOBJICHHS B TaJbBaHIYHMX e€JEMEHTaX Ta B IIPOIECAX EJICKTPOII3y
PO3YMHIB Ta PO3IJIaBIB COJICH.

2251k mpakTUYHO 3aXUCTUTH Bij Kopo3ii metanesi onopu JIEIL, koHcTpyKITiiiHI
MaTepiaiu npu OJIyKalouuX CTpyMax, KOMyHIKaIliifHI MepeKi Ha JH1 BOJOUM.

23.0OCHOBHI TOHSTTS aTOMHO-MOJICKYJIIPHOTO BUYEHHS: MOJIEKYyJia, aToM,
XIMIYHUN €JIEMEHT, MpOocTa Ta CKJIaJHa PEYOBMHA , BITHOCHA aTOMHa Ta
MOJIEKYJIIpHA Macu, MOJb, MOJSIpHA Maca. 3aKOH 30epexeHHS Macu
pPEYOBHHHM. 3aKOH CTAJIOCTI CKJIaay XIMIYHMX CHOJIYK. 3aKOH KpaTHHUX
B1/IHOIIICHb. 3aKOH €KBIBAJICHTIB. 3aKOH ABOTaJIpO.

24 Ilepiognunuii 3akoH 1 mepioauyHa cucrtema enemeHTiB J[.I. Menneneesa.
[lonsATTs mpo rpynu, OIATPynH, nepioau, s-, p-, d-emementu. CyyacHe
dbopmystOBaHHS ~ MEPIOJUYHOrO  3akOHY. OCHOBHI  3aKOHOMIPHOCTI
MEepIOJUYHOI CUCTEMM: 3MIHM METAIIYHMX 1 HEMETaJIIYHUX, KHUCJIOTHO-
OCHOBHHX, OKMCHIOBAJIbHO-BI/THOBHHX BJIACTUBOCTEH CIIEMCHTIB.

25.TloHATTS TIPO TEeTeporeHHi cucteMu. J[ucriepcHuil cTaH pedyoBHMHU. 3arajibHi
ySIBJICHHSI TPO JIUCIIEPCHI CUCTEMH, KOJOIMHI PO3YMHHM 1 1X BIACTUBOCTI.
[ToBepxneBi sBuia Ha Mexi noainy ¢as. CopOuiitHi mpouecu. JucnepcHi
CUCTEMU B TIPUPOSII.

Moaynb 1. Konoksiym 3 Temn « OCHOBHIi 3akoHOMipHOCcmMi nepebiay
ximiyHux npouecie» R = 100 6asnie
Bapianr Ne 1
Jly:kHi MeTa/ M po3TaiioBaHi B epioguyHiii cucremi B:
| A. VI- A rpyni; b.1-B; B.1-A; I.1-A.

2. 3akiHuMTH pIBHAHHA peakuiil, siki Bin0yBawTbhcs. CKJIACTH CXeMH €JeKTPOHHOIO
0aJjlaHCy, BKa3aTH OKHCHUK i BiITHOBHMK :

Ba + HZSO4 KOHII. - Mn + HNO3 pO3B. —>
Cu+ HCI->» Na + H,0 —
Al +NaOH — Zn(CH;COO)+ Mg —>

Po3zpaxyBatu EPC rajbBaHiuHOro ejieMeHTa, 10 CKJIAJAEThCS 3 3aJi3H01 | MarHieBoi
ILUIACTHHOK, 3aHYPEHHUX Y PO3YUHHU iX cOJeii:
A.192B b. -1,92 B, B. 2,8 B, Ir.-2,8B



4. HapecTH cXeMH eJEKTPOJi3y BOJHOIO PO3YHMHY KaJiil cyabdary i po3miaBy HaTpil
xjgopuay. SAki mpouecu BiZ0OYyBAIOTHCA HAa iHEPTHHUX €JEKTPOAAX B TOMY i JApyromy
BHIAJKY?

5. Ska kinbKicTh Migi ocsile HA KaTOAi NPHU €JEKTPOJIi3i BOAHOI0 PO3YHUHY KYNPYyM
cyabgary nporsirom 30 xB. pu cuJi ctpymy 2A?

A.71,6T b. 4,12, B. 2,38, I'. L,L19r.
6. SIki npouecu Bin0yBalOTHCA HA WIJTOMY Ta YIIKOAKEHOMY OLMHKOBAHOMY 3aJ1i3i?
BapianT Ne 2

1. sIki 3 meranis pearyoTh 3 BOJOI0 32 3BHYAHHUX YMOB:
A. Ca’+2H,0 = Ca(OH), + HyT;

B. Mn’ + 2H,0 = Mn(OH), + H,T;
B. Sn’ + 2H,0 = Sn(OH), + H,T;
I'. Ba’+2H,0 =Ba(OH), +H,T.

2. 3akiHuMTH piBHSIHHA peakuiil, sKi BinOyBawTbcd. CKJIACTH CXeMHM €J1eKTPOHHOIO
0aJlaHCy, BKA3aTH OKHCHUK i BIITHOBHHK :

Ca + HZSO4 KOHII. —> Cu + HNO3 pO3B. —>
Au+ HCI- Ba+ H,O —»
Cr+ NaOH —> Cu(CH;COO)+ Zn —>

el

PospaxyBatu EPC rajnbBaHiYHOTO ejieMeHTa, 10 CKJIAJAETHCHA 3 3aJi3HOI i MiaHol

IUIACTUHOK, 3aHYPEHHUX Y PO34YHHHU IX COJIel:

A.0,1 B b. -0,78 B, B. 0,78 B, I.1,1B.

4. HaecTu cxeMH eJIeKTPOJIi3y BOJHOI0 PO3YMHY ILIIOMOYM HITPaTy i po3muiaBy Kynpym
xjaopuay. Ski mpomecu BiZ0yBaWTbCS HAa iHEPTHUX eJIEKTPOJax B TOMY i Apyromy
BHIAAKY?

5. SIka KiNbKiCTh HIKeJI0 OCsile HA KATOAI NPH eJEeKTPOJi3i BOAHOIO PO3YMHY HIKOJI

cyabgaty nporsirom 80 xB. pu cuii ctpymy SA?

A.1,83r b. 14,71, B.7,3r, Ir.223r.
6. MexaHi3M eJIeKTPOXiMi4HOI KOPO3ii 3 KHCHEBOIO 1eNOJISIPU3AILi€I0.

Moaynb 2. Konoksiym 3 Temu «Ximisi enremeHmie i cronyk, wo
CKJ1a0artomb OCHO8Y HeOop2aHiYHUX i op2aHiYHUX Mmamepiasie»
R=100 6anis
BapianT Ne 1
1. Vionu AP* yTBOpIOIOTHCS Nig Yac Aucomiauii y BOXHOMY PO3UHHI CIOJIYKH:
A. AI(NO3);, B. Al(OH)s, B. Na3AlOs, . ALO:s.

VkaxiTs 3aransHy GopMyTy HEHaCHYECHHX BYTTIEBOAHIB PAIY ALETHIICHY

A CHy, b C,Hy B CHj I' CHans
2. ' ‘
3. Hanmcatu piBHAHHSA peakuii y MoJIeKy/JISIPHOMY Ta HOHHOMY BHIJISIII:
MgBr; + NasPOs — Pb(NOs)+ HoSO4 —
Cu(CH3;COOQO); + HNO3 — AgNO;3; + NH4Cl—
Be(OH): + Ba(OH), — Fe2O3+ HJ —
4. ... BcTaHOBITBH BiANIOBIIHICTH €OJIi OKCHAM, 3 SIKHX BOHA YTBOpPEHa:
A Fe3(PO4): 1. Fex03 1 SO3 4. CuO1i NyOs

B Cu(NOs3) 2. FeO i1 SO, 5. Fex03 1 P20s



B Fex(SOs)3 3.  CuO 1 NyOs 6. FeO 1 P20Os
5. IIpoaykrom B3aemoniei kynpym (II) rinpokcuay 3 ¢pochaTHOI0 KHCT0TOIO € CLIB CKIATY

Hanuuite Bignosinsi piBnsHEA peakuili nepeTsopens (peakuis 1 HanexuTs Ko peaxuill npHeananHa). BasHauTe
HEBiIOMi PEYOBHHHY Y CXeMi:

cH- AL CcHO- B4 p—E—CH—C

6. ~SO-=CH;,

7. BcTaHOBITH BiANOBIIHICTH CNOJYK NEBHOMY KJIacy BYIJIEBOJHIB:

A ankaHu 1. alleTUJIEH; 5. 2-0yTuH;

b  ankeHu 2. 2-0yTeH; 6. 2,4-TUMETUIIICHTaH
B  ankinu 3. 2,2-IMMETUIINPOIIAH; 7. 2-xnop-1,3-0yranien
I' ankanieHu 4. 1,3-0yranieH; 8. 2-METHITIPOTICH

BapianT Ne 2
1. UWonu Pb%* YTBOPKOKTHCS i/l 4ac AUCONialil y BOJHOMY PO34HHI CIIOJIYKH:
A. PbCly, B. Pb(OH),, B. NaxPbO,, I'. Pb(CH3COO),.
Vkaxith ¢opmyiy isomepy OyTaHy ' '
H

| II-I Il{ ABBTI
A H-C-H B H-C—C—C-H .
H HH-C-HH '
HHgHy "
B B0 TReeH
2. HHHHH I-'I I'{
3. Hanmcatu piBHAHHA peakuiil y MOJIeKY/JISIPHOMY Ta HOHHOMY BHIJISI/I:
CoCly + Na3zPO4 — BaCl, + H2SO4 —
K>SOz + HNO3 — NH4NO3 + NaOH —
AI(OH); + NaOH — Cr;03; + HCIO4 —
4. PostramyiiTe oKCHAH B NOPAAKY 3pOCTaHHS IX KMCJIOTHHMX Biaactusocreii: 1. SOs3, 2.

CLO7, 3. P20s, 4. N20s
5. AmdortepHuil XapakTep CBUHIIO JOBOASATH PIBHAHHS PEaKIii
1. Pb + CuSO4 — PbSO4 + Cu;
2. Pb+2NaOH — NaxPbO: + H>1;
3. 3Pb + 8HNO3; — 3Pb(NOs3), + 2NO + 4H>0;
4. Pb+ O> — PbO.
Hanumits piBHAHHA peakuii, 32 AKHMH MOXKHA 3iHCHUTH TaKi NePETBOPEHHS:

CH,COONa -+ N4OH (ms) | x _, CH,Cl — C,Hg — C,HsBr — C,H,Br,

6.
7. BcTaHOBITH BiANOBIIHICTH MiK TeMIIepaTypoI0 KUIIiHHA i ppakui€cro neperoHkn HaPpTH
A 10 200°C 1. rac;
b 10 250°C 2 OeH3uH;
B 10 300°C 3. ra3omib;
r 10 400°C 4 JrpoiH.



8. MeToau HaBYaHHSA

JIns  MOCSATHEHHS KIHIIEBOI METM HaBYaHHS TP BHUKIQJaHHI  Ximii
3aCTOCOBYIOTBCS MOMUBAYILHI, OPeaAHI3ayiliHO — OiN0BI I KOHMPOJIbHE - OYIHHI
METO/IM HaBYaHHS.

Momusayiiini  cupsiMoBaHi Ha (QOpMyBaHHS y CTYAEHTIB I1HTEpecy 1o
Mi3HABAJIbHOI MISUTBHOCTI 1 BIAMOBIAAJIBHOCTI 3a HaBYaJbHY IIpaIlio. Takumu
METOJaMU €  HaIllOBHEHHS 3aHsATh 1HGOpMAIlI€l0 MpO 3HAYeHHS  Ximii, 11
JOCATHEHHS Yy PO3BUTKY JIIOJCTBA, B3araii, 1 JJs MOJAJIBIIOTO0 HaBYAHHS Ta
MaiOyTHBOI MPOQeCiitHOT AISUTBHOCTI PaxiBlsl, 30KpeMa.

Opeanizayitino — 0inoi METONH 3a0e3MeUyI0Th  OpraHi3allif0 HaBYaJbHOTO
Ipolecy 1 MHUCIEHEBOI MAiSUIBHOCTI CTyAEHTa I1HAYKTUBHOTO, JETyKTHBHOTO,
PENPOAYKTUBHOTO 1 MOIIYKOBOTO XapakTepy. 3a JpKepellaMd 3HaHb Cepel LuX
METOMIB 3aCTOCOBYIOThCS 1HGOpMAIliiiHE — TOBIJOMIIIOBAIBHI (CIIOBECHI) -
pO3IOBIAb, TOSICHEHHs, Oecima, JEKIlisd, IUCKYyCli, I1HCTPYKTaX;  Hao4yHE —
JIEMOHCTpaIlii, 1TI0CTpalli, CIOCTepEKEHHS; TMPaKTHYHI - JTabopaTOpHI PoOOTH,
1HUBITyaJIbHI 3aBJJaHHs, BIIpaBU, pedeparu.

Koumponvne — oyinmi memoou TIOB’s3aHI 3 KOHTPOJEM 3a HABYAIBHOIO
TISBHICTIO ( KOHTPOJIbHI POOOTH, TECTH, KOJIOKBIYMH, CIIBOECIH, CEMiHapH,
3aXUCT J1abopaTtopHUX POOIT 1 pedepaTiB, €K3aMEHH, CaMOKOHTPOJb 1
CaMOOIIIHKA).

3a XapakTepoM JIOTIKH MI3HAHHS 3aCTOCOBYIOTBCS AHAMIMUYHI, CUHMEMUYHI
[ AHATMUKO - CUHMEMUYHI NPUUOMU HABYAHHL.

EdexTuBHIiCTh HaBYaHHS NIJBUIIYETHCS MIMPOKUM  BUKOPUCTAHHSAM
AKTUBHUX 1 IHTEPAKTUBHUX METOJIB HaBYaHHS: MPOOJIEMHI CUTyalli 1 JIeKUii,,
TBOPUI 1 AOCTIHUIBKI 3aBIaHHSI, CTBOPEHHSI YMOB JJIs camopeani3alii CTyJeHTIB,
Jiajnory, CIiBOpalli 1 3MaraHHsl MK HUMHM, 1HJMBiAyani3alii HAaBYaHHS.

9. ®opMH KOHTPOJIIO

3aco0oM miABUIIECHHS €(EKTUBHOCTI HABYAJILHOTO MPOIIECY € 3aCTOCYBaHHS
MEBHOI CTUMYJIIOIOYOI CHCTEMH KOHTPOJIO HaBYAJIBLHOI POOOTH CTYACHTIB, SKa
CKJIQZIAETHCS B KypcCl XiMil 3 TaKUX BUIB KOHTPOJIIO:

nonepeoHiti - TPOBOAUTHCA HA MOYATKy BMBUEHHS JUCHMIUIIHU B (GopMi
TECTOBOI TMEPEBIPKU 3aJUIIKOBUX 3HAaHb 3 MIKUIBHOTO  Kypcy Ximii 1
HiATOTOBJIEHOCTI CTYJEHTIB 10 CIPUMHATTS HOBUX 3HaHb;

nOmMoYHuil - TPOBOAUTBCA HA BCIX ayJUTOPHHUX 3aHATTAX LUISIXOM
CIIOCTEPEKEHHS 32 pOOOTOIO CTYNIEHTIB 1y (hOopMi (POHTATIBLHOTO ONUTYBAHHS;

memamuyHull - TIepeBipKa, OIIHKA 1 KOPEKIIisl 3aCBOECHHS 3HaHb 3 MEBHOT TEMHU
y (opMi TeMaTHYHHX CEMiHapiB, 3aXUCTy JaOOpaTOpHUX POOIT abO TeMaTHYHOI
KOHTPOJBHOT poOOTH;

MOOYIbHULL - TIEPEBIPKA OBOJIOAIHHS MaTepiajioM JOCTaTHBO BEJIUKOTO 00CATY
(dopMax MOAYIBHOI TECTOBOI KOHTPOJBHOI POOOTH, KOJIOKBIYMY, 3aXHUCTY
pedepaty ad0 1HAMBIAYaTLHOTO 3aBIAHHS;

RIOCYMKOBULI - KOHTPOJIb 3@ aTECTALIHUX MEePioJ] M0 CyKYMHOCTI pe3yJbTaTiB
TEMATUYHOTO 1 MOJYJIBHOTO KOHTPOJIIB;

3aKknOYHUL - BU3HAYEHHS 1 OIIHKA YCHINIHOCTI 3a BECh IEPioJi BUBYCHHS
JTUCITUTUTIHY, TIPOBOAUTHCS Y (DOpMi eK3aMeHy.



10. Po3moain OaJjiB, fIKi OoTpUMYyKOTH cTyaeHTH Po3moain OaJjiB, siKi
OTPUMYIOTH CTyAeHTH. OLIHIOBaHHS CTYJIEHTA B1I0YBAETHCS 3T1IHO MOJIOKEHHSIM
«IIpo ex3amenu Ta 3aniku y HYBIll Ykpaiau» Big 20.02.2015 p. nporokon Ne 6.

IToTOoYHMI1 KOHTPOJIb N Peiitunr 3 . .

Peiitunr 3 ONATKOBO Peiitunr [lincymxoB | 3aranbH

3micToBu | 3microBun | 3MicTOBM | 3MICTOBHM | HaBYalbHO H’i Ho Somi mrpadHu | a arecramis a
i MOLyNb | U MOAyHdb | ¥ MOAYyIb | ¥ MOIYIb i pobotu pR U R mrrp (ex3ameH KiJIbKiCT
1 2 3 4 R wp AP YH 3aJ1iK) b OaJtiB

0-100 0-100 0-100 0-100 0-70 0-20 0-5 0-30 0-100
0,7° (RM3m * KMzp + ... + RM3p - KM3yp)
Rur= + Rap - Rurre,

Kauc

ne RW3yy, ... R™3y — peTHHIOBI OLIHKM 3MicTOBHX MOAYJIB 3a 100-0aJIbHOIO MIKAIIOK);
N — KUTBKICTb 3MICTOBUX MOJYJIiB;

K3y, K®™3y — kinpkicts kpemutis ECTS, mepen6aueHux poOOYMM HABYAIbHUM
TUTAHOM JIJIS1 BIATIOBIZHOTO 3MiCTOBOTO MOTYJIS;

Kmuc = KO3 + ... + K®3m — kinekicts kpemutie ECTS, nepexbaueHux pobounm
HABYAJIHLHUM ITAHOM IS JUCHMILIIHE Y HOTOYHOMY CEMECTP;

R gp — peiiTHHT 3 107aTKOBOI POOOTH;
R wrp — peittunr mrpadpHmii.

Hapeneny GpopMyiy MoxkHa cpocTHTH, ko npuitaatd KW3w = ...= KM3m. Toxi Bona
OyJle MaTH BUTJIS

0,7- RM3m + ...+ RM3yp)

Rup= + Rap - Rurrp.

n

Peamunz 3 0ooamkoeoi pooomu R np nonaerbcs 10 R up 1 He Moxke mepeBuiryBatu 20
6aniB. BiH BH3HA4YaeThCs JEKTOPOM 1 HANAEThCS CTYAEHTaM pillleHHAM Kadeapu 3a BUKOHAHHS
poOiT, siKki He mnependayeHi HaBUAIbHUM IUIAHOM, aje€ CHPUSIIOTH MiJIBULICHHIO PIBHA 3HaHb
CTYJEHTIB 3 AUCIMILIIHY.

Peamunz wmpagnuuic R mrp He nepeBunrye 5 OamiB 1 BinHiMaeThes Bin R mp. Bin
BU3HAYAETHCSI JIEKTOPOM 1 BBOJAUTHCS PpIlIEHHSAM Kadeapu ans CTYIOEHTIB, SKI Marepiai
3MICTOBOTO MOJIYJISI 3aCBOIIM HEBYACHO, HE JOTPUMYBAiuCs Tpadika poOOTH, MPOITYCKaIU
3aHATTS TOILO.

2. 3rigHo 13 3a3HaueHUM [lOJOKEHHSIM nidzomoeKa i 3axXucm Kypcoeozo NpPOeKny
(po6omu) oninroeTbes 3a 100 O6anbHOIO MIKAIOO 1 1Al MEPeBOAUTHCS B OI[IHKH 32 HalllOHAJIBHOIO
mikasoro ta mkanoro ECTS.

[Ixana oninroBanusa: HanmioHaabHa Ta ECTS
OriHIOBaHHS CTYJIEHTIB B1IOyBa€eThCs 3rigHO TosiokeHHs «[Ipo exk3amenu Ta
sanmiku y HYBITT Ykpaiau» Big 20.02.15p. npotokon Ne 6.

Ormigka O1iHKa 3a HAIIOHAJIILHOK MIKAJIOIO

Cywma 6ainiB 3a Bci




BUJIM HABYAJIbHOT ECTS JUTsl €K3aMEeHY, KypCOBOTO VIS 3aUTIKY
TUSIITBHOCTI MPOEKTY (p0oOOTH), MPAKTUKH|
90 - 100 A BIIMIHHO
82-89 B o6be
74-81 C A00P 3apaxoBaHO
04-73 D 3aJI0BLJILHO
60-63 E
HE3aJI0BUIBHO 3 HE 3apax0OBaHO 3
35-59 FX MO>KJIUBICTIO TIOBTOPHOT'O MO’KJTUBICTIO
CKJIQ/IAHHS MOBTOPHOTO CKJIAJITaHHS
: HE 3apax0OBaHO 3
HE3aJI0BUTBHO 3 ,
, 000B’I3KOBUM
0-34 F 000B’I3KOBHM ITOBTOPHHUM
: MOBTOPHUM BUBUYEHHSIM
BUBYEHHSIM JAUCIUILTIHUA .
JTUCIUIUTIHA

11. MeTtoanune 3a0e3nme4eHHs

Amntpaniesa H.M., Kuna P.C. Ximis. Metoauuni BKa3iBKU (111 1a00paTOpHUX
poOIT 1 camMoOCTIiHOI poOOTH) CTYAEHTIB cremianbHocTei: 133 — [amyseBe
MammHOOyAyBaHHs, 192 — ByaiBHMLITBO Ta LMBUIbHA 1HXKEHEpIS, 275 —
TpancnoptHi TexHomorii (ABTOMOOUTBHUM TpaHcnopT), 208 — ArpoiHxkeHepis .-
K. : IOIT «Excno-Zpyk», 2017. - 200 c.

Antparmmiesa H.M., XKuma P.C., IlonomaproBa I.I'. Ximis 3 ocHOBaMH
esnekTpoximii. JlabopaTopHHil MPaKTUKYM Ta TECTOB1 3aBAAHHS JIJIi CAMOCTIi-HOI
po6otu crynentiB HampsmiB 6.100101 — «Enepreruka Ta enekTpOTEXHIUHI
cuctemu B AIIK», 6.050202 — «ABromatm3arisy». - K.: HYBilIlVY, 2015. - 198 c.

Amntpaniesa H.M., Kuna P.C., IlonomaproBa [.I'. JlaGoparopuuii npakTukym (3

OCHOBAaMH Teopii) il cTyAeHTIB HanpsmiB: 6.050503 — “MammnoOynyBaHHs”,
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