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1. OIMUC HABYAJBHOI JUCHUILITHUA

HaiimeHnyBaHHSI TOKa3HUKIB

l"any3b 3HaHb,
CIeIiaNbHICTh, PIBEHb
BUIIO1 OCBITH

XapakTepucTHUKa HaBYaJIbHOI
IUCLUAIUIIHU

AeHHa (opMa HABYAHHSA

Kinekicts kpenutiB (ECTS) —
3

l'any3s 3HaHb
01 Ocgira/llenarorika

Hopmarusha

Monynis — 4 Pik minroropkm:
3MiCTOBHX MOAYIIIB —6 1-i1
[HnuBiTyansHe HAYKOBO- CrerianbHICT
JIOCITiIHE 3aBIaHHs 015 TIIpodeciitna ocBiTa CewmecTtp
(Texnouoriss BUpoOiB JIETKOi
(Ha3Ba) .
3arajgpHa KUTBKICTh TOMAH — MPOMHUCIIOBOCTI)
90 .
1-i
36/54
(aynuTopHa/camocTiiiHa)
Jekuii
20 rox.

KinpkicTe HaBUaIBHUX
TUXKHIB —35

IIpakTn4Hi, ceMiHapcbKi

O roa.
TWKHEBUX TOAMH IS IEHHOI 5 . JlaGopaTopHi
(opMu HaBYAHHS: Hep}UHH (63K311‘?BPC‘BKHH) 16 roa.

_ PIBCHB BUIIOL OCBITH Camocriiina poGora
ayIuTOpHHX —2/2; 54 ron.
camocriiitoi pobota InpuBinyanbHi 3aBnanHs:
cTynenTa — 2/2 O roa.

Buj xouTpoaro: 1-i cemectTp —
eK3amen

IIpumirTka.
CriBBIAHOIIEHHS KUTBKOCTI TOJUH ayAUTOPHUX 3aHATH 10 CAMOCTIHHOT pOOOTH CTAHOBUTB:
st aennol Gopmu HaBuauHs — 40% / 60%



2. META TA 3ABJIAHHSI HABYAJIBHOI JUCITATLJITHA

2.1. Mera nucuumiinn «Ximifa 3a npodeciiHUM cnpsIMyBaHHSIM» BU3HAYAETHCS METOIO
ocBiTHRO-TIpodeciiinoi nporpamu (OIIII) minroroBku GakanaspiB cneuianbHocTi 015 Ilpodeciiina
ocBiTa (TexHosoris BHUpOOIB JIETKOi MPOMMCIOBOCTI), IO cHpuse (POPMYyBaHHIO 1HTETPOBAHOI
OUHAMIYHOT KOMOIiHaIlii 3HaHb 1 YMiHb AJI1 BUBYCHHS CTYICHTAMU TEOPETHUYHUX TMOJIOKEHb XiMii 3
ypaxyBaHHSM CY4YaCHUX [IOCSATHEHB; 3arajbHI TOHATTS XIMil Ta XIMIYHI 3aKOHH; BJIIACTHBOCTI
XIMIYHUX €JIEMEHTIB Ta iX CIOJYK Ha OCHOBI 3arajlHUX 3aKOHOMIPHOCTEH MEpioANYHOT CUCTEMH 3
BUKOPHCTAHHAM Cy4YaCHUX YsBJIE€Hb MpPO OyI0BY aTOMIB, MOJIEKYJ, Teopii XiMIYHMX 3B’s3KiB. LIi
3HAaHHS TOBHMHHI CTaTW TEOPETHYHOI0 0a3010, sl BUBYEHHS KypciB (PaxoBHX AMCLUILIIH.
[IpeameTom BuBYEHHs nucHUIUTIHA «XiMisi 32 mpodeciiiHUM CIIPIMYBaHHSAM) € B3a€EMO3B’SI30K
XIMIYHHX TIPOIECIB Ta SBUII, IO iX CYMPOBOKYIOTH;, 3aKOHOMIPHOCTI MK XIMIYHHUM CKIIAJOM,
OyIOBOIO PEUOBHH Ta IX BJIACTUBOCTSMH; BCTAHOBJIICHHS HMOBIPHICTH MEpeOiry 1 HampsMIICHICTh
XIMIYHHX peakiliif; BU3HAUYeHHS (PYHKIIi PEeUOBUH Yy KHCIOTHO-OCHOBHUX Ta OKHCHO-BiJHOBHUX
mporecax; (i3MKO-XIMiUHI OCHOBHM BHUKOPHUCTAHHsS OpPraHIYHUX Ta HEOPraHIYHUX PEYOBUH B
XIMIYHIH TEXHOIOT1I.

Ximist 3a mpodeCiiHUM CIIPSIMYBaHHSM, SIK HaBYaJIbHA JUCIUILUIIHA, 3T1IHO pOOOYOro HaBYAILHOTO
IUIaHy MiAroToBKH OakanaspiB crerianbHOCcTi 015 IIpodeciitna ocsita (Texnomoris BUpoOiB Jerkoi
MIPOMHUCIJIOBOCTI), 3MIMCHIOETHCS HAa 0a3l OMaHOBAaHUX CTYJAEHTAMU IIKUIPHUX 3HAaHb 3 XiMii Ta
¢izuku Ta Tepeaye BHBUEHHIO JUCHMIUIIH NpodeciiHoro copsMyBaHHS. 3a0e3nedyrouoro
JTUCIUTLIIHOIO € BUIIIA MaTEMaTHKa, (Pi3UKa SKi BUKIAJAETHCS TTapasieIbHO.

Mertoro BUKJIalaHHS HaBUAIbHOI IUCHHUILIIHM «XiMisl 3a mpodeciiHUM CIpsIMyBaHHSIM» €
JaTU CTyJIGHTaM OCHOBHI 3HAHHS 3 3arajibHOi, HEOPraHiuHOI, OpraHiyHOi Ta (i3uyHOI XiMmii, 110
HEOOXIHI /JIs1 3aCBO€HHS CIELIAIbHUX TUCLUHUIUTIH, PO3YMIHHS MPOIECIB Ta TEXHOJOTiH XapyoBoi
Ta HEXap4oBOi MPOMHCIOBOCTI. OCHOBHY yBary NpuIUJIMTH BUBYCHHIO OCHOBHHUX KJIACiB 010JIOTTYHO
BOXJTUBUX OPTaHIYHUX Ta HEOPTaHIYHUX CIIOJIYK, XapaKTEPUCTHK XIMIYHHUX MPOLECIB.

Hucnurmina  «Ximis  3a  mpodeciiHUM  COpsIMyBaHHSAM» — 3a0e3reuye  HaOyTTs
3100yBaYaMH BHIIO1 OCBITH KOMIIETEHTHOCTEH:

e iHTerpajbHa: 3JaTHICTh PO3B’SA3yBaTHM THIIOBI Ta CKJIaJHI 3aJadi Ta MPaKTH4HI
npobneMu y mpodeciitHii TmeaaroriyHii JisIBHOCTI 13 3aCTOCYBaHHSIM TIOJIOKEHB, TEOpIA Ta
METO/IIB 3arajbHOI Ta HEOPraHIYHOI, OPTaHIvYHOI XiMii; IHTerpyBaTH 3HAHHS Ta BUPIIIYBaTH CKJIa/IHI
NUTaHHs, (OPMYIIOBATH CYJKEHHS 3a HENOoCTaTHhOoi abo oOMexeHoi iHpopMmalii; scHO 1
HE/IBO3HAYHO JOHOCUTH CBOi BUCHOBKM Ta 3HAaHHS, PO3YMHO iX OOIPYHTOBYIOUH, 10 (haxoBOi Ta He
¢baxoBoi ayauTopii.

e 3araJyibHi: 3/1aTHICTh 3aCTOCOBYBATH 3HAHHA y NMPAKTHYHUX CHUTYaLsX; MPArHEHHS 10
30epexeHHsl HaBKOJMIIHBOTO CEPEeJOBMINA; 3AATHICTh JO AaOCTPAKTHOIO MMCIIEHHS, aHaJi3y Ta
CHHTE3Y; 3[JaTHICTh BUYUTHUCS 1 OyTH Cy4acHO HABUCHUM; 3HAHHS Ta PO3yMIHHS MPEIMETHOI 00acTi
Ta po3yMiHHA mpodecii; 37aTHICTh OLHIOBAaTH Ta 3a0e3ledyBaTH SIKICTh BHUKOHYBaHHMX pOOIT;
3/1aTHICTh MPOBEIECHHS JOCIII)KEHb Ha BIANOBITHOMY PIBHI.

2.2. 3aBaanHg BUBUEHHS MUCHUILTIHY: OCHOBHUMH 3aBIaHHSIMH HAaBYAJIbLHOI JUCIUILTIHU «XIMIs
3a nMpo(eciiHUM CHpSIMyBaHHSIM» € HABUUTH CTYJEHTIB BUKOPUCTOBYBATH OCHOBHI MOHATTS XIMIi,
OCHOBHI 3aKOHM XiMii, 3arajbHi 3aKOHOMIPHOCTI Mepediry XiMIYHUX peakiid, Teopiro OyaoBH
aToMa, Teopii XIMIYHUX 3B’SI3KiB, BUCHHS [IPO PO3YMHM, 3arajibHI BIJOMOCTI PO XIMIUHI €JIEMEHTH
Ta iX CIOJIYKH Yy BHpIIIEHHI KOHKPETHUX 3aJad y Tajy3i y BIJNOBIJHOCTI 10 Cy4acHHUX IMOTpeO.
IToka3aTu TeHaeHLIi pO3BUTKY XiMii, 11 3B'I30K 3 CyMIKHUMHU AMCHUIUIIHAMHU, aKIIEHTYBaTH yBary
Ha MDKIIPEIMETHUX 3B'I3KaX Ul CIPUSHHS 3aCBOEHHS 1 TIMOOKOrO PO3yMiHHS (Pi3MKO-XIMIYHUX
SIBUI TIPH BUBYCHHI JHUCIUIUIIH MPUPOIHUYOTO UKITY, SIKi MAalOTh BEJIMKE 3HAUYCHHS ISl 3I0POB'S
JIFOAMHU, OXOPOHH HAaBKOJIMIIHBOTO CEPEIOBUIIA T 3aTaJIbHOIO PO3BUTKY CYCIIbCTBA.

[lepenbavaeTbcsi BUBYEHHSI OCHOBHMX IOJIOXKEHb 3arajbHOi, HEOPraHiuyHOi, OpraHiuHoi, (Gi3uuHOL
XiMii, 10 € HayKOBOIO OCHOBOIO 3aCBO€HHS Mpo¢imorounx aucuuiviin. Kypc HaBuae mpuitomam



pobotu B nabopaTopii 3 OAep)KaHHs, JOCHIIKEHHS BJIACTMBOCTEH, BCTAHOBJIEHHIO SKICHOTO Ta
KUTBKICHOTO CKJIaJly PEYOBHH; HaBUA€ BHKOPHCTOBYBATH 3HAHHS 3arallbHUX 3aKOHOMipHOCTEH IS
MIPOTHO3YBaHHS MOBEAIHKH OYy/b-IKOi PEYOBUHHU YU XIMIYHOT'O IPOLIECY.

3riJIHO 3 BUMOTaMHU OCBITHBO-TIPO(ECiitHOT MpoTrpaMu CTYICHTH ITOBUHHI:

3K 7.31aTHICTh BUYMTHUCS 1 OBOJIOIIBATA CyYaCHUMH 3HAHHSIMU

®K22.31aTHICTh BUKOPUCTOBYBATHY MPOQECIHIN TisIILHOCTI OCHOBHI MOJIOKEHHS, METOIH,

MPUHIUIY (YHIAMEHTAIBHHUX Ta MPUKIAJAHUAX HAYK.

3HATH:

KIacudikaiio Ta HOMEHKJIATYpy HEOpPraHIuHUX CHOTYK;

OCHOBHI IOHSTTS Ta 3aKOHH XiMii;

cy4acHi Teopii OyJ0BH aTOMIB 1 MOJIEKYJI Ta 3aJIeKHICTh BIACTUBOCTEH pPEYOBUHU Bif ii
CKJIay Ta Oy/I0BU;

OCHOBHI 3aKOHOMIpHOCTI TepeOdiry XiMiYHUX peakliiii pi3HOro THILY;

BJIACTUBOCTI Ta CIOCOOM BHpa3y CKJaay PO3UMHIB;

BJIACTUBOCTI XIMIYHHUX €JIEMEHTIB, iX HaWBaKJIWBIIII CIOJYKH Ta MOMIIHMBI IIISTXH
HIePETBOPCHHS.

IMPH10. 3Hatu OCHOBM TICHXOJOrii, MEJArorikd, a TakoX (yHIaMEHTAIbHUX 1
OPUKJIAJHUX HayK(BLAMOBIIHO [0 cleliajii3aiii) Ha piBHI, HEOOXIAHOMY JUIs
JOCATHEHHS 1HIIMX pe3yibTaTiB HaBYaHHS, MeperdaueHuX CTaHIApTOM Ta OCBITHbHOIO
IPOTPaMOI0

ITPH17. BukoHyBaTu po3paxyHKH, 110 BITHOCATHCS 10 chepu npodeciiHol TisIbHOCTI.
ITPH18. Po3B’s13yBaTi THMOBI CHieliai3oBaHi 3a/1a4i, OB’ A3aH1 3 BUOOPOM MaTepiaiis,
BUKOHAHHSM HEOOXIJHHUX PO3paxyHKiB, KOHCTPYIOBAaHHSM, MPOEKTYBAHHSAM TEXHIUHMX
00’€KTIB y IpeAMETHIN Tamy3i (BIAMOBIIHO 0 CIiemiaizaii).

ITPH29. 3acTrocoByBaTH CydYacHi €KCIIEPUMEHTaJbHI METOAM JOCHTII-KCHHS IS
BU3HAYCHHS XapaKTEPUCTHK MaTepialiB Ta MIBEHHUX BUPOOiB.

BMIiTH:

KiIacu(ikyBaTH Ta Ha3UBATHU HEOPTaHIuHI CIIOJIYKH;

—TpPaKTyBaTHU 3arajibHi 3aKOHOMIPHOCTI, 110 JIEXaTh B OCHOB1 OyJI0BH PEYOBUH;
kiacudikyBaTH BIACTUBOCTI PO3UMHIB HEEIEKTPOIITIB Ta €IEKTPOIITIB, PO3PAXOBYBATH
CKJIaJI PO3YHHIB;

iHTepnpeTyBaTH Ta Kilacu(iKyBaTH OCHOBHI THNM MOHHOI, KHUCJIOTHO-OCHOBHOI 1
OKHCHOBIJIHOBHOI PiBHOBarv Ta XiMIYHUX MPOIECIB i1 GOopMyBaHHS IUIICHOTO MiIXOIY
JI0 BUBUEHHS XIMIYHUX Ta O10JIOTIYHHX TPOIIECIB;

KOPUCTYBAaTHCh XIMIYHUM IIOCY/IOM Ta 3Ba)KyBaTH PEUOBHHH;

00YHCIIIOBATH B1IHOCHY MOXHOKY €KCIIEPUMEHTY;

TOTYBaTH PO3YMHM 13 33JaHUM KUTbKICHUM CKJIAJIOM;

NPOBOJUTH HECKJIATHUIA XIMIYHUH €KCIIEPUMEHT;

KJacu(ikyBaTH XiMiYHI BJIACTUBOCTI Ta TEPETBOPEHHS OPTaHIYHUX Ta HEOPTraHIYHUX
PEUYOBHH;

MIPOBOJIUTH SIKICHE BUSHAYCHHS JICSIKUX KaTIOHIB Ta aHIOHIB;

BMITH MMOBOJUTHUCS 3 XIMIYHMM MOCYJIOM Ta PEaKTUBAMM; MOSICHIOBATU PE3yIbTaTH
IOCIIAIB;

BCTAHOBJIIOBATHU 3arajibHi 3aKOHOMIPHOCTI Ilepediry XiMiyHUX MPOLECIB Ta SBHILY;
KOPHUCTYBATHCS JITEPATYPHUMHU JTOBITHUKAMH Ta TaOJUIISIMH, 3HAXOIUTH HEOOX1/IHI J1aHi
B JIOBITHMKOBIH JIiTepaTypi,0yyBaTH Ta MpPaLOBATH 3 rpadikamH;

3aCTOCOBYBAaTH TEOPETHYHI OCHOBU 3arajbHOi Ta HEOPraHIYHOI 1 OpraHiyHoi Ximii i
Ha0yTi eKCIIEpUMEHTAIbHI HABUYKU MTPU BUBUCHHI MPODITLHUX TUCITUTLTIH.

BOJIOAITH:

—  HaBUYKaMM XIMIYHOT'O MUCJICHHS Ta y3arajbHEHHs Pe3yJIbTaTiB €KCIIEPUMEHTY;
— MeTOJaMH aHalli3y BJIACTUBOCTEH PEYOBHH 1 MepeadayeHHSIM MOXKIMBOCTEH iX
B3A€EMO/Ii1 Ta MPOAYKTIB XIMIYHHUX MTEPETBOPCHB;



— mpaBwiamMu 0Oe3mekd IMpu poOOTI B XIMIUHUX J1abopaTopisx; BHUKOPHCTOBYBATH
HeoOXiHe OO HaHHs, 30UpaTH MPWIAAU IS JOCTIAIB, MPAaBUILHO MPOBOIUTH
pi3Hi 5abopaTopHi omeparii; KOpPHCTyBaTHCS J1a0OpaTOPHUM OOJIaJHAHHSM,
MOCY/IOM, PEaKTHUBAMH;

—  caMOCTIHHO po30upaTHCcs B XIMIYHUX Mpolecax, OTPUMYBATH JOAATKOBY [0
JIEKIIITHOTO MaTepiary iHpopMaIliio;

—  €caMOCTIHHO NMPOBOAUTH XIMIUHUHM €KCIIEPUMEHT, IPOBOJUTH CTATUCTUUYHY OOPOOKY
PE3YNIbTATIB JOCIIIKEHHS,

—  BHCJIOBJIOBaTH CBOIO Mpo¢eciiiHy AYMKy, NepeaaBaTH BiANOBIAHY i1H(OpMaLio
KoJIeraMm 1 aygauTopii.

—  MeTOoJaMH BU3HAYCHHS yMOB 30€piranHs peuoBUH;

— MeToJaMU BHUKOPHCTaHHS OCHOBHUX TIOHSATH Ta 3aKOHIB XiMmii, pe3yIbTaTiB
CaMOCTIMHOTO TOIIyKYy, aHali3y Ta CHHTe3y iH(opmamii 3 pi3HHX JKepen s
BUPIIICHHS MPUKJIAIHUX 3a/1a4;

—  TEXHOJIOTiISIMH CaMOCTIMHOI MisJIFHOCTI Ta CaMOKOHTPOIIO, y3arajibHIOBAaHHS Ta
cucteMartu3arii iHpopMalii, sIKy OTpUMAaHO B Pe3yJIbTaTi HAYKOBUX JOCIIKCHb,
JUIS pillIEeHHS TUTIOBUX 3aBJaHb MpodeciitHOl AisUTBHOCTI;

—  KOPHUCTYBAaTHUCA HABUAJHHOIO, HAYKOBOIO T4 METOJIUYHOIO JIITEPATYpPOIO 3 3arajibHoi,
HEOpraHiyHo1, (Pi3MYHOI Ta OPraHivyHOI XiMii.

2.3. MixkaucuumtiHapHi 3B sa3ku: «XiMig 3a TmpodeciiHuM CHpsMyBaHHSIM» SK HaB4YaJbHA
IMCLUIUTIHA - 0a3yeThCsl HA OCHOBAaX XiMii, MaTeMaTuku 1 (pi3Mku B 0OCs31 3arajabHOI cepeHbOi
OCBITH Ta 1HTETpYyeThCS 3 (PI3UKOI0, MATEMATHUKOIO - 3aKJIaJ]Ja€ OCHOBU BUBUEHHS LIUX AUCIHILIIH Ta
nependavyae (GopMyBaHHS YMiHb 3aCTOCYBaHHS OJICP)KAHHMX 3HAHb I BHBUCHHS CIICIiabHUX
JTUCIUILIIH Ta y podeciiiniii gisapHOCTI. HaByanpHa MUCHMIUIIHA € CKIIAOBOK YaCTHHOKO UKy
dbyHIaMEeHTaIBHUX JUCHMIUTIH JUIS MiIrOTOBKU CTYAEHTIB creniansHocTi 015 Tlpodeciiina ocita
(Texmonoris BHpOOIB JIerkoi MPOMHUCIOBOCTI). [Ipy BHBYCHHI IUCIHUIUIIHA BHKOPHCTOBYIOTHCS
3HAHHS Ta BMIHHS 3 JUCIHIUTIH: (i3UKa, BUI]A MATEeMATHKa, iIHQOpMATHKa, KOMIT FOTepHA Tpadika.

3. [Iporpama HaBYAJIBLHOI JMCUHUILIIHA

Monyas 1. 3aranbha ximisa. OCHOBHI 3aKOHU Ta MOHATTS XiMil.
3microBuii MoayJb 1. OCHOBHI MOHATTA TA 3aKOHM XiMii. 3aK0H eKBiBaJIEHTIB.

Tema 1. Ilpeamer, 3aBaaHHs Ta MeToau Ximii. Micue 3arajibHOI Ta HeopraHiyHoi Ximii B
cucTeMi MPUPOAO3HABYHX HAYK.

OcHOBHI eTanu po3BUTKY XiMmii. OCHOBHI MOHSATTA XiMii: XIMIYHHH €JE€MEHT, aTOM, MOJEKya,
aTOMHA Ta MOJIEKYJISIpHA MacHu, MOJb SIK OJUHHIIS KIJIbKOCTI PEYOBMHM B XIMii, MOJISIpHa Maca,
IPOCTi Ta CKJIaJHI pedOBUHH. XiMiuHI (OPMYJIM PEYOBUH Ta XiMi4HI piBHSHHS peakuiil. Uucrora
XIMIYHUX PEYOBHH, KBasli(iKallis peuoBUH 3a YUCTOTOI. OCHOBHI METOIU OYMILEHHS PEUOBUH Ta
ix TeopeTryHa ocHOBa. P13MYHI KOHCTAHTH SK 3aci0 11eHTU(IKALIT YUCTOTH PEUOBHH.

Tema 2. OcHOBHI NOHATTS Ta 3aKOHHU XiMil.

3aKkoH 30epekeHHs] Macu Ta €HEeprii sIK KUIbKICHE Bi0OpaskeHHs MOCTIHHOCTI pyXy Martepii, 3aKoH
CTAJIOCTI CKJIaly Ta MOro cyyacHe TPaKTyBaHHs, 3aKOH KpaTHUX BiJHOIIEHb, 3aKOH ABOrajapo Ta
fioro Hacmiku. 3acTOCYBaHHS DIBHAHHS CTaHy ifeanpHHX rasiB Knameiipona-MenneneeBa s
BU3HAYEHHS MOJIEKYJISIPHUX Mac PEUOBHH.

Tema 3. IIoHATTH NpPO eKBiBaJeHT pe4oBHUHH. EKBIBaJICHT Ta €KBIBaJICHTHA Maca E€IIEMEHTIB,
IPOCTHX 1 CKJIaJHUX peyoBHH. ExBiBaneHTHUI 00’ eM. EXBIBaseHT Ta eKBIBaJeHTHA Maca MPOCTHX
Ta CKIQJHUX PEUYOBMH B YMOBaxX XiMiuyHOi peakmii. 3akoH ekBiBaleHTIB. EkBiBajieHT Ta
€KBIBaJICHTHA Maca OKMCHUKA Ta BITHOBHUKA.

Tema 4. BynoBa aToma Ta siapa. PajioakTHBHiCTB.

Po3BuTok ysBieHs npo 6ynoBy aToMiB. KBaHTOBO-MeXaHiuHa MOJEIb ATOMA.

PanHi ysBNEHHS TPO CKIATHICTH CTPYKTypH aroma. KBaHTOBa MexaHiKa 1 KOPIYCKYJISPHO-
XBUWIbOBUH ayami3Mm. [lpuniun neBuszHaueHocTi ['eiizenOepra. XBunboBe piBHsAHHS [lpeninrepa.
Atomua opOitains.. Ckias i OymoBa aTOMHUX sijiep. PaqioakTHBHICTE.

Tema 5. Ilepionnunuii 3axkoH i nepioguuna cucrema /I.I. Menaeseena.



Ictopiss Binkpurtss mnepioguuyHoro 3akoHy JI.I. MenneneeBa. IlepioguuHa cucTeMa €IE€MEHTIB.
BB enekTpoHHOT 6y/J0BH aTOMIB Ha BIACTUBOCTI eJ1eMeHTiB. EHepris 10Hi3amii Ta CropiJHEHOCTI
10 eneKkTpoHa. EnexkTpoHeraTHUBHICTh. 3HAUY€HHS MEPIOAMYHOIO 3aKOHY Ta MEPIOJUYHOI CUCTEMHU
enemenTiB [.I. Menneneena.

Tema 6. Ximiunuii 38’30k i Oy0Ba MoJekya. OCHOBHI XapaKTEpUCTHKH XIMIYHOTO 3B'S3KY.
Tunu XiMIYHOTO 3B'SI3KY. YSBJICHHS MPO MPHUPOAY XiMIYHOTO 3B'i3Ky. OCHOBHI MapaMeTpu Ta
BJIACTUBOCTI. TUMM XiMi4HOro 3B'sI3Ky. OCHOBHI MOJOXEHHS METOJy BaJCHTHUX 3B'SI3KIB Ta
MOJICKYJIIpHUX opOiTaneil. KoBasieHTHHIA 3B'SI30K Ta HOro BIACTHBOCTI. MexaHI3M yTBOpPEHHS
KOBQJIEHTHOro 3B'3Ky. HacuuyBaHicTh Ta HampsmieHiCTh 3B'I3Ky. [i0punmzanis aTOMHHX
opGitaneii. JJOHOPHO-AKIEITOPHUN MeXaHi3M YTBOPEHHS KOBAJIEHTHOTO 3B'A3Ky. VOHHHIl 3B'I30K
Ta WOro BIAacTUBOCTI. MeTamiuyHuil 3B's130K. MeTamuHuil 3B'130K 1 oro ocobmuBocti. MertamivHi
KpuctainiyHi rpagkn. CHIM MDKMOJICKYJSIPHOT B3a€MOJIIi: Opi€HTAIliiHI, 1HIYKIIHHI, JUCTICPCIHHI.
Bonaneswuii 3B's130k. [Ipupona i eHepris BogHEBOTO 3B’s3Ky. Pollb BOJIHEBOTO 3B’S3Ky B 010JOTIYHUX
CUCTEeMaXx.

Monayas 1II. OcHOBHi KkJacH HeopraHiyHMX cnojayk. OCHOBHI MOHATTHA XiMiyHOI
TepmoauHamiku. Kinernka. Ximiuna piBHoBara.

3microBuii Moay b 2. Knacugikanis Ta HOMeHK/IaTypa HEOPraHiYHUX CIOJIYK.

Tema 7. OcHOBHI KJ1acH HeOpraHiyHuX cnoayk. Oxcuau. OcHOBH.

Knacu Ta HOMeHKIIaTypa HeopraHiuHuX cronyk. [Ipocti pedyoBuHU: MeTanu Ta HemeTanu. CKIaaHi
pedoBHHU: OiHAPHI, MOTpiitHI, KOMIUIeKcHI. OKCHIU: MpocTi, MOABIiHI, monimepHi. [lepokcuan Ta
Hagnepokcuan. Homenknatypa okcumiB. [1ApokcHau: OCHOBHI, KHCJIOTHI, aMQOTEpHi.
Homenknarypa rigpokcumis.

Tema 8-9. OcHoBHi Ki1acu HeopraniyHux cnoayk. Kuciaoru. Coui.

Opro-, MeTa- Ta MONIGOPMU KHUCIOT. 3aJCKHICTh KHUCIOTHO-OCHOBHHX ()OPM Ta BIIACTUBOCTEH
OKCHJIIB 1 TIIPOKCHUIIB BiJl MOJIO)KEHHS €JIEMEHTIB, IO iX YTBOPIOIOTH, Yy MEPIOAUYHIN cucTemi
enemenTtiB J[.I. Menneneesa. Coui: cepeaHi, KUCIi, OCHOBHI, MOABIMHI 1 3MillIaHi, iX BIACTHBOCTI.
Howmenkunatypa coneit, kinacudikaiis, cnocoou 1o0yBaHHs Ta BIACTHBOCTI.

3micToBuii MoayJib 3. EHepreruka ximiunux peakuiii. Kineruka.

Tema 10. Enepreruxa ximiunux peakuiii. Ilepmmii 3axon TepmoguHamiku. Tepmoximist.
[lepuuit 3aKkoH TepMOaUHAMIKU. BHYTpIIIHS eHepris Ta eHTanbhis. TerioBl epekTu Npu cTaioMy
00’eMi 1 TucKy. TepmoximiuHi 3aKOHM. 3aCTOCYBaHHS 3aKOHY ['ecca aisi pO3paxyHKIB TEIJIOBUX
edekTiB. MoxnuBicTh nepediry xiMiyHuX peakiiil. pyruit 3akon tTepmoanHamiku. EnTpomnis ta ii
3MiHa IIPU XIMIYHUX peakuisx Ta ¢a3zoBux nepexonax. Exepris ['i60ca. Busnauenus xapakrepy i
HAMpPSIMKY XIMIYHUX pPEaKIiil.

Tema 11. IIBuakicTe XiMiuHHMX peakmiid Ta ximiyna piBHoBara. Karajiz I'omorenni Ta
reTeporeHHi peaxuii.

Cepennst Ta MUTTEBA IMIBHUIKICTh peakuii. Oaunauii BuMipy. [IOHATTS mpo MeXaHi3MU XIMIYHUX
peakiiii. @akTopu, 10 BIUTMBAIOTH HA IMIBUIKICTh XIMIYHOI peaKIlii B TOMOT€HHHX Ta FETEPOTreHHUX
cucTeMax. 3aleXHICTh MIBUAKOCTI peakiii BiJ KOHIeHTpalii. 3akoH nisHHS Mac. KoHcraHTa
MIBUAKOCTI peakiiii Ta i1 ¢izuyamii 3micT. Tlopsmok Ta MOJIEKYJISPHICTh peakiiid. 3alekHICTh
IIBUJKOCTI peakiii Bif TemrepaTypu (piBHSHHA Appeniyca Ta mpaBwio Bant-T'odda). Enepris
aKTHUBAIlli. 3aJIe)KHICTh €HEeprii akTUBaIlil XIMIYHOT peakIlii BiJl MPUPOAN pearyrounx PEUYOBHUH Ta
MexaHi3My mepeliry peakmii. Teopis akTHBHMX 3ITKHEHb MOJIEKYN Ta TIEpEXiJHOTO CTaHy.
['omoreHHuii Ta TeTeporeHHHMM Kartaii3. MexaHi3Mm kartamizy. EHepris akTuBallii KaTajgiTHYHUX
peakiiiif. [aridiropu. [TorsTTs po hepMeHTaTUBHUI KaTami3 y 010J0T1YHUX CHCTEMaX.

Tema 12. Ximiuna piBHoBara. Heo6opoTHa Ta o0opoTHa XiMiuHa peakitis.

3aKoH NiI0OYUX Mac s cTaHy XiMi4HOI piBHOBaru. KoHcTaHTa XiMigyHOI piBHOBaru Ta ii 3B'SI30K i3
3MIHOI0 CTaHAAPTHOrO 3HaueHHs eHeprii [160ca. 3anmekHICTh KOHCTAaHTH PIBHOBAru XiMI4HOT
peakiiii Bix remnepatypu. @akTopu, M0 BIUTMBAIOTH HAa 3MIIIEHHS XiMi4HOI piBHOBaru. Hampsimok
3MIIeHHS XIMIYHOT piBHOBaru 3a npuHuumnoM Jle-IllaTense.



Monyas II1. Po3unnn. OxucHo-BiiHOBHI peakuii. KommiekcHi croyku.
3microBuii MoayJib 4. Po3unnu. Teopis ejiekTpoaiTuuHol Aucomiamii.

Tema 13. OcHoBHi 3akoOHOMipHOCTI mpoTikaHHs XiMiuHMX peakuiid. Po3umHu. 3araabHa
XapaKTepHCTHKA PO3YHHIB.
Enexrponitu. IlonspHicts Monekyn. B3aemopis mixk mMonekynamu. BogHeBuii 3B’s30k. @a3oBuii
CTaH pEYOBHHH. Tum XIMIYHOTO 3B’S3Ky B Kpuctagax. KOHIEHTpallis poO34YdHIB, MPOIEC
posuuHenHs. ConbBartanis. Temnora, eHTajbMisl Ta BUIbHA €HEpris po3unmHeHHs. KuminHA 1
3amep3anHs po3unHiB. CriocoOW BHpaKeHHsS KOHIICHTpallii po34YMHIB: MacoBa YacTKa 1 MOJIbHA
YacTKa PEYOBMHUM B pO3YMHI, MOJISIPHA, MOJISIPHA KOHIEHTpAIlisl EKBIBAJIEHTY Ta MOJSUIbHA
KoHueHTpartii. Tutp pozunny. [IpuroryBaHHs pO3YMHIB i3 3aJaHUM CKJIaJ0M.
Tema 14. BaacTtuBocTi po34yuHiB ejeKkTpoaiTiB. Peakuii ioHHoro o0MiHy y po3umHax
eJIeKTPpoJiTiB. ['iapoJi3 coseii. BaacTHBOCTI KOMIIEKCHUX CIIOJIYK
3aranpHa XapaKTEpPUCTUKA PO3YMHIB SK 0araTOKOMIIOHEHTHHX TOMOT€HHHUX JHCIIEPCHUX CHUCTEM.
INapatna Teopis pozumniB [[.I. MenaeneeBa. Po3unHu Ta po3ruiaBu eiaekTposiiTiB. PiBHOBara y
po3uMHaxX CJIa0KUX Ta CHJIBHHX eJIeKTpodiTiB. Jlucomiaimis BOAM Ta BOJHEBHHM IOKa3HUK
cepenoBuima. Peakmii ioHHOro oOwmiHy. ['impoimi3. OCHOBHI TOHSTTS KOOPJIWHAIIMHOI TeOopii.
HomMmenknarypa KOMIDIEKCHHUX CIIOJIYK. XIMIYHI BIACTUBOCTI KOMIUIEKCHUX CIOTYK.
3micToBuii MoayJb 5. OKHCHO-BiIHOBHi peakuii. ['anbBaHiuHMII eJleMEHT Ta eJIEKTPOJIi3.
Ximis MmeTasiB.
Tema 15. OxkucHo-BiTHOBHI peakuii. ['ajibBaHiYHUIi eJIeMeHT Ta eJIEKTPOJII3.
CyTb OCHOBHHX IOHSTH OKMCHO-BiIHOBHHUX IPOIIECIB: CTYIiHb OKUCHEHHS €JIEMEHTIB Y CIIONyKax,
OKHCHHK, BIJJHOBHHK, MPOIIECH OKHCHEHHS Ta BiJIHOBJCHHS, OKHCJIEHA Ta BIAHOBJIEHa (OpMHU.
EnexktpoHHa Teopisi OKUCHO-BIAHOBHUX peakiiid. OKHCHO-BITHOBHI BIACTUBOCTI MPOCTUX PEUYOBHH
Ta CIOJYK €JIEMEHTIB 3aJeKHO BiJl iX MOJIOKEHHA B MepioauyHiil cuctemi. HaiiBakmusimri
OKHMCHUKHM Ta BITHOBHUKH. OKHCHOBIJHOBHA JBOICTICTh. BIIJIMB KHCJIOTHOCTI CEpelIOBHINA Ta
TEMIIEpaTypu Ha XapakTep MPOAYKTIB peakilii Ta HAIpSIMOK OKHUCHO-BITHOBHHUX peakiliil. PiIBHIHHS
OKHCHO-BIJJTHOBHUX PEAKIIINA: METOJ €JICKTPOHHOT0 OallaHCy Ta METOJ HamiBpeakiii (eIeKTpPOHHO-
ioHHni MeTton). OCHOBHI THUIM OKHCHO-BIMHOBHHMX peakiiil. CranmaptHa 3MiHa eHeprii [160ca
OKHCHO-BIJHOBHUX pPEaKIliii Ta CTAaHAAPTHI OKMCHO-BITHOBHI €JIEKTPOH]1 TOTCHITIAIN HAiBPEaKIIiil.
Bu3HaueHHsT HampsiIMKy OKHCHO-BIIHOBHUX pEaKIliii 3a pI3HHUICI0 CTaHAAPTHUX EIEKTPOIHUX
MOTEHLIaJiB. BUKOpHUCTaHHS OKMCHO-BIJHOBHHMX pPEaKIliil y XIMIYHOMY aHaJli3l Ta aHai3l 00 eKTiB
HABKOJIMIIHEOTO cepefoBuiia. EnexTpomHuil mnoTeHmian. Psg  eaexkTpoxXiMIYHHMX TMOTEHIIIaliB
metaniB. PiBHaHHA Hepucta. T'anbBaniunuii enement. EPC. Tunm ranpBaHIYHUX €JIEMEHTIB.
Hanpsimok okucHO-BiITHOBHUX peakuiil. Enextpoinis. Kopo3sis metani. XiMiyHa Ta eIeKTPOXiMiYHA
kopo3is. CnocoOu 3axucty Bia Heil._3akoHu Papanes. 3aCTOCYBaHHS €JIEKTPOXIMIYHUX MPOLECIB Y
BUPOOHHUIITBI.
Tema 16. 3araabHi ximiuni Ta ¢iznuni Br1acTuBocti MerajiB Metain y nepioquyHii cucremi
eJICMEHTIB.
Po31oBCIO/)KEHICTh METAJIB Y NMPUPOAl, METaliuHl pyau. 3aco0u mepepoOKH MEeTaliuHuX pya Ta
MeToau 3100yTTs mertaniB. CIONyKHM MeTaliB 3 HeMeTalamMH. B3aemonis MeTaniB 3 HOBITPSM,
BOJIOI0, PO3YMHAMH PI3HOMAHITHHX KUCJIOT Ta JyriB. 8 Tema 9. XiMiuHI BIaCTHBOCTI MeTajiB A-
rpyn. Mertanu b-rpyn. 3araibHa XapakTepUCTHKAa XIMIYHMX BiacTUBocTed Mertamu A-rpym.
Enextponna OymoBa s-, p-metamiB. CTyrneHi OKHCHEHHs MeTaniB A-rpyn. ®Di3uyHi Ta XiMivHI
BIIACTHBOCTI. 3M00YTTA Ta 3acTocyBaHHS MeTanmiB A-rpyn. Meramu B-rpyn. Enexrponna OymoBa
atomiB d-, f-meramiB. Crymeni oOKHCHeHHS MeTamiB b-rpym. OcoOaMBOCTI  BIACTHBOCTEH
nepexiHuxX MetaiiB Ta ix cnoiyk. Tema 10. Mertanu IB-VIIIB rpymn Ta iX HalBaXJUBIII CHOTYKH
Ormsan metamiBe Ib — VIIBb rpyn. Poamna ®epymy. 3amizo. YaByn. Cranb. 3100yTTs Ta
3acTocyBaHHs MeTamiB b-rpyn. Ximisi Ta 0XOpOHa HAaBKOJUIIHBOTO CEpPEOBHINA. 3a0pyTHEHHS
MeTaNTypriiiHO MPOMUCIOBOCTI Ta TX 3HEIIKOKEHHS.
Mopnyas IY. Opraniuna ximisi Ta 0CHOBM XiMii BHCOKOMOJIEKYJISIPHUX CIIOJIYK
3micToBuii MoayJib 6. Ximist ByrieBoaniB Ta BMC

Tema 17. ByriieBoaui

Auakanu. ['omonoriunuii psg, i3omepis Ta HomeHknarypa. [Ipupoani mxepena ankaniB. OCHOBHI



CHOCOOM OfIep)KaHHS: TiAPYBaHHS HEHACHMUEHUX CIOJYK, CUHTE3U 3 TajJOreHalKaHiB (peakiis
Bropria, BiIHOBIEHHs), BIAHOBJIICHHS OKCHUTE€HOBMICHHX CHOJYyK, aHOAHHWHN cuHTe3 Komboe.
IIpocropoBa OynoBa ankaHiB, KoHGopmamii Ta iXHf BigHOcHA eHepris. Di3uuHi BIACTUBOCTI.
XiMi4HI BIACTUBOCTI. MexaHI3M peakiii paJuKadbHOTO 3aMilleHHS (XJIOpYBaHHs, HITPYBaHHS,
cynbdyBaHHs, cynbhoxiaopyBaHHs, cylbdookucHeHHs). Peakuii po3mieruieHHs (IeriapyBaHHS,
OKHCHEHHSI, KPEKIHT).

Asxenn. Tomonoriunmii psa, HOMEHKIATypa # izomepis. ITpupona moxsiiiHoro 3B’s3ky (Sp?-
riOpuan3oBaHuil cTaH aTtoma KapOoHy). ['eomerpuuna i3omepis ankeHiB. Crocodw yTBOpEHHS
MOJBIHHOIO 3B’S3Ky KapOOH-KapOOH: AETiJpyBaHHS aJIKaHIB, YAaCTKOBE TiPYBaHHS MOTPIHHOIO
3B’SI3KY, JETiApOoraJioreHyBaHHs, JerajoreHyBaHHs, Aeriaparaiis. Di3udHi BIaCTUBOCTI. XiMivHI
BJIACTUBOCTI ankeHiB. Peakmii rigpyBanHs. Peakmii enaekTpodibHOrO MpHEAHAHHS: 3arajibHi
ySBIICHHS TIPO MeXaHi3M, opieHTamiio (mpaBmwio MapkoBHikoBa). KapOokartioHnu, iX elekTpoHHa
OymoBa, ysBICHHS NPO T-crpspkeHHs. [lpuenHanHS MPOTOHOBMICHUX CIONYK, TajoreHiB. Peakmii
paluKaJbHOTO TMpHUETHAHHA Ha TMPHUKIALl TNPUEJHAHHA TiApOreHOpoMiny B MPUCYTHOCTI
nepokcuiB. OKMCHEHHS aJIKEHIB: €MOKCUIYBaHHs, peakiis Barnepa, ok1cHIOBaNIbHE PO3ILEIIIICHHS
o TOABIHOMY 3B’SI3Ky, O30HYBaHHA. PajaukanbHI peakiii ajkeHiB, M0 NPOTIKAIOTh 3i
30epekeHHSIM MOJIBIMHOTO 3B 3Ky — alijbHe rajorenyBanHs. [lomimepusanis. [lomerunen.

Aaxian. Homenxmatypa Ta i3omepis. Meronun moOyBaHHA aleTHJCHY: KapOiIHUN MeTo,
mipoJii3 Metany. Metonu cuHTe3y ankiHiB. Pi3uvHiI BracTUBOCTI. BymoBa moTpiiiHOrO 3B’SI3KY.
XimiuHi BmacTUBOCTI. Peakmii mpuenHaHHS TrajoreHiB, BOAHIO, TaJIOTEHOBOJHIB, BOJH, CIIUPTIB,
KHCJIOT, CHHWIBbHOI KHCIOTH. [lomiMepu3ariisi aneTwieHy: IWKIIYHA Ta JiHiiHA. Kucnoorthi
BIIACTHBOCTI: pEaKIlii 3a y4acTIO aleTUJICHOBOTO aToMa TiApOreHy, OJIep>KaHHS alleTHUIICHIIB,
koMrIuiekc lormya. Peakinii okucHeHHs i KOHeHcalli 3 KapOOHUIBHUMH CTIOTyKaMH.

Aakagienn. Tunm JieHOBUX BYIJIEBOJHIB, I1X Kiacudikaiis, HOMEHKIarypa. Meronu
onepxanHsi gieHiB. ChopspkeHl pgieHu, iX xiMmiuHi BiactuBocti (1,2- Ta 1,4-mpuenHaHHS
eJIeKTPO(IIPHUX areHTiB, MOJiMepHu3allis, Ai€eHoBUN cuHTe3). JIiHiiiHI Ta MPOCTOPOBI MOMIMEpH.
Tunu kay4dykiB, ByJIKaHi3alisl.

Huxiaoankanu. Knacudikamis, HOMeHKiIaTypa i i3omepis. Meroau noOyBanusa. PizuyHi
BrnactuBocTi. CTIHKICTh IUWKIOANKaHIB (Hampyra, rinmore3a baliepa). Xapakrtep 3B’S3KIB Yy
nukionpornani. Kondopmariii mHUKIOTeKcaHy Ta OCHOBU KoH(popmamiitHoro anamizy. XimidHi
BJIACTHBOCTI.

Apenu. Ilonsarrs mpo apomartmuHictb. [IpaBuno I'tokkens. BynoBa OeH3eHy, MOHATTS PO
pe3onanc. Homenknartypa Ta i3omepis. Metoau noOyBaHHs OeH3EeHY Ta Horo romosoriB. ®izuyHi
BJIACTUBOCTI. XiMiuHI BiIacTUBOCTi. Peakmii mpuenHaHHS 10 apoOMaTHYHOTrO siapa (TiApyBaHHS,
rajoreHyBaHHs, O30HOJII3), KaTaJTiTUYHE OKHCHEHHS OcH3eHy. EnekTpodinbHe 3aMilIeHHS:
HITpYBaHHS, CylIb(yBaHHS, TaJOreHYBaHHS, QJIKUIIOBaHHS Ta AalWIOBaHHA. MexaHi3M
enexktpodinpHOro 3amimeHHs. [IpaBuna opieHTamii eaeKTpodiIbHOr0 3aMillleHHS] MOHO3aMIIICHUX
6enseny. OKHCHEHHsI OOKOBHUX JIAHITIOTIB TOMOJIOTIB O€H3€HY Ta iX ranorenyBanHs. HykneodinpHe
apoMaTHYHEe 3aMillleHHs, aHIOHHI KOMIUIEKCH. baraTosiaepHi apoMaTH4HI CUCTEMH, 1X BJIACTHBOCTI
(HadraneH, aHTpAIICH).

BaxauBimi cyyacHi mosrimepni MmaTepiajin, iXx 3HaUeHHs Ta 3acTocyBaHHs. Baxxusimi cydacHi
MOJIIMEPHI MaTepiain: TUIACTOMEPH, €IaCTOMEPH, BOJIOKHA, TakodapOoBi MaTepianu, Kiei.

Tema 18. Cnuptu. ®enonu. [Ipocti epipu. KapooHisbHi cnonyku.

Cnupru. OpHoatomHl cnupTH. ['OMosioriuHuM psl, HOMEHKJIaTypa, 13oMmepis. Meronu
oJlep>KaHHA: TPOMUCIOBI (MeTaHoN Ha ocHOBI CO, okuCHIOIOUI MeToaH, (hepMeHTallisl, TiapaTaIis
aJIKeHIB) Ta JabopaTopHi (T1APOIIi3 TAIOTCHONOXIAHUX, TIAPYBAaHHS allbJETiAiB Ta KETOHIB, CHHTE3
3a I'punbsipom). Di3nuHi BIACTUBOCTI, BOAHEBUH 3B’s30K. XiMiuHI BJIACTHBOCTI: KHCIIOTHICTh
(onmep:kaHHST QJIKOTOJIATY, peakilisi 3 peakTHBOM [ pUHBSpa, aIMIIOBaHHS), peakilii 3aMIMeHHS
TIPOKCUIIBHOT TPYNM Ha TajoreH, BHYTPINIHbO- Ta MDKMOJIEKYJIIpHA JeriJipatallis, B3aeMoJis 3
amoHiakoM. OKHCHEHHsI cnupTiB. OKpemi MpeJCTaBHUKHU: METAHOJ, €TaHOJ, IX OJEep)KaHHS Ta
3acrtocyBaHHs. HenacuueHi cniuptu. [3omepu3allisi BIHUIOBOIO CHMPTY B alleTalbAETi, alijJOBUI
coupT. bBararoaTOMHiI CHOMpTH: ETHJIEHIKONb Ta DJHLEPUH. IX J0OyBaHHS, BJIACTHUBOCTI,
BUKOPUCTAHHS.

®enosm. JloOyBanHs ¢enoniB. OKUCHEHHS KyMeHy. [1aponi3 apuiranoreHiiiB. XiMidHi
BJIACTUBOCTI: B3a€MHMI BIUIUB TiAPOKCHIBHOI TPYHNH Ta apoOMaTHYHOro sifpa. KHciaoTHO-OCHOBHI



BrHacTuBOCTI (peHomiB. Peakuii 3a y4yacTio OEH3EHOBOTO sipa. 3acTOCyBaHHA (EHONy Ta HOro
MOX1THUX JIJII OTPUMAHHS TUIACTUYHUX Mac, OapBHMKIB, THCEKTHIIM/IIB, CaJIIUIOBUX MpPETaparis,
aHTUOKCHJIAHTIB, Ne3UH(IKyI0OUNX 3aC00iB.

IIpocTi edipu. bynora, i3omepis Ta HOMeHKIaTypa. Metoaun 1oOyBaHHA. XIMi4HI BIACTUBOCTI:
YTBOPEHHS OKCOHIEBHX CIIONIYK, po3lierieHHs. [lietunoBuit edip, TioKcaH.

Kap6onisnbHi cnosryku. bynosa kapOoHinsHOT rpynu. HomeHkaTypa ta i30Mepis OKCOCIIONYK.
Metoau noOyBaHHS: OKHMCHEHHs mpocTux C-H 3B’s3KiB, OKHMCHEHHS 1 JErijpyBaHHS CIUPTIB,
030HOJI13 MOABIMHUX 3B’S3KIB Ta iX po3mieruieHHs, peakilis Kydeposa, miposi3 cojiei, BiTHOBICHHS
KapOOHOBUX KHCIIOT Ta IXHIX MOXITHUX, T1IPOJi3 TeMIHAIBHUX TUTaJOre€HONOXITHUX, OKCOCHHTE3.
®di3uuHI BIaCTUBOCTI. XiIMI4HI BJIACTUBOCTI. 3arajbHa cXxema B3aeMOJIii 3 HykJieodiJaMu, BiTHOCHA
peakiliiiHa 37aTHICTh aJbJeTiAiB 1 KeTOHiB. Peakiii mpuenHaHHA BOJAHIO, HATpid Tigpocynbgity,
BOJM, CIIHUPTIB, CHHWJIBHOI KHUCJIOTH, (HOChOp-NIeHTaXJIOpUIy, aMOHIaKy Ta WOro TIOXIiIHHX,
peaktuBy ['puHbspa. Peakuii 3 yd4acTio 0-BOJHEBOTO aTroMma: TallOTCHYBaHHS, albJI0JIbHA Ta
KpOTOHOBa KoHeHcarlii. Peakmis Kannimmapo. BigHoBIeHHS Ta OKUCHEHHS aJIbJIETI/TIB 1 KETOHIB.

KapoOonoBi kucinoru. Anrinpuau kuciaor. Ckianni edipn.

Kap6onoBi kucjaoru. ['OMOJNIOTIYHMIA psiI  OJHOOCHOBHMX KapOOHOBHUX  KHCIOT, iX
HOMeHKJarypa. bynoBa kapOokcuiabHOI rpynu. MeTtoau A00yBaHHS: OKHCHEHHS OpraHi4HHX
CIIOJIYK, TiApPOJIi3 HITPWIIB, XHpIB, Iis peakTuBy ['punbsapa Ha kapOoon (IV) oxcma, cuHTE3W Ha
OCHOBI MaJIOHOBOTO Ta aleTooNTOBOro ectepiB. PDi3muHi BiIacTUBOCTI. XIMIUHI BIACTUBOCTI:
olepaHHs (YHKIIOHAIBHUX TOXITHUX (CONi, AHTIAPUIW, aMild, XJIOPAHTIAPUIN, HITPUIIH,
ectepu). Peaxiii 3 ygacTio BOJIHEBOTO aroma. BimacTuBoCTi (hyHKITIOHATBHUX MOX1THHX, 1X B3a€MHE
nepeTBopeHHs. Peakiiiss ectepudikaiii Ta rigposiz ectepiB. Okpemi NpeICTaBHUKU: MYpalllnHa,
OLITOBA, TAJbMITHHOBA, CTEapHHOBA KHCIOTH. HenacwueHi kucimotu. Ojep aHHS aKpHIOBOT
kucnotu. OneiHoBa kucnoTta. ymapoBa Ta MajeiHOBa KHCIOTH, LIMC- Ta TpaHc-13oMepis. [lomimepu
Ha OCHOBI aKpPHJIOBOI KHCIIOTH Ta METAKPHIIOBOI KHUCIIOTH. Juxap6onoBi kuciotu. OkcanaTtHa,
MaJjoOHOBa, SHTapHA, [JIyTapoBa Ta aJuIiHOBAa KHUCJIOTH. MeTtoau iX onepkaHHdA, (Gi3UuHI
BJIACTUBOCTI. XIMIUHI BJIACTHUBOCTI, XapakTepHI JJs KOXHOTO THITY JTUKApOOHOBHX KHCIIOT.
Oco0nuBi BIACTUBOCTI METWUJICHOBOI TPYMU MAaJIOHOBOTO €CTepy, CHUHTE3W Ha WOro OCHOBI.
ApomMatuyHi kucinoTd. beHs3oliHa kucnora, 1 ofepXaHHsS, OKHCHEHHS TOJYyoJly. XJIOPUCTHH
Oensoin, peakuii OeH3oimoBaHHsA. KopuuHa kucnorta, ii omepkaHHS, yuc- Ta mpaHc-130Mepisl.
draneBa KHWCIOTA, il aHTiOpHUI, OJepKaHHSA 3 HadTaJeHy Ta o-KcwieHy. TepedraneBa Kuciora,
oJlep>KaHHs 13 n-KcuwieHy. CHHTeTUYHE BOJIOKHO — JlaBcaH. JluMeTundranaT sik iHCeKTOPETEeNIeHT.

Anrigpuan kuciaor. Bbymosa, i3omepis Ta HOMeHKiIaTypa. Metoam noOyBaHHA. XiMi4HI
BJIACTHBOCTI.

Craanni egipn. bymosa, i3omepis Ta HOMeHKIaTypa. Meroau moOyBaHHsS. XIMIvHI
BIIACTHBOCTI.

Tema 19. Aminu. AMino kucjaoru. bBinku.

Knacudixkaris, HomeHknatypa Ta izomepis. Metoau noOyBanHs (peakuis ['odpmana, cunTtes
["aOpiens, BIAHOBIEHHS a30TUCTUX CIOJYK, OJIEPKAHHS 3 TaJIOTEHONOXIAHUX Ta CIMUPTiB). Di3uyH1
BiacTUBOCTI. XiMiuHiI BiracTuBOCTI. OCHOBHICTH aMiHIB. 3aI€)KHICTh OCHOBHOCTI Bij KIIBKOCTI Ta
IPUPOJIM 3aMICHHUKIB, 3B’SI3aHUX 3 aTOMOM HITPOT€HY. ALMIIOBAHHS I ajJKUIIOBAaHHSA aMiHIB, Ais
HITPUTHOI KUCJIOTH Ha MEPBUHHI, BTOPUHHI Ta TPETUHHI ajidaTudHi aMiHu. YeTBEpTUHHI aMMOHI€BI
OCHOBHU Ta COJIL.

[Mpupoani amiHOKMCIOTH, iX cTepeoximis. Meronu A0O0yBaHHS aMIHOKHCIOT, iX (i3uuHi
BJIACTUBOCTI. XIMi4HI BIAacTHBOCTI. AMdoTrepHicTh. Peakmii amMiHOKHCIOT 3a  y4acTiO
KapOokcwibHOI Tpynu Ta amiHorpynu. llopiBHSHHS BiacTuBOocTed amiHOKHCIOT. Oxpemi
MpEeACTaBHUKY: TIIWH, allaHiH, (eHUIaJaHiH, BaliH, JEHIIMH, acapariHoBa KKCIIOTa, TIIyTaMiHOBa
KHCIIOTa, CEPUH, TPEOHIH, Ji3WH, IIUCTUH, POJIiH, Tpuntodan. [lentuam ta mominenTuay.

binkoBi pedoBuHM, iX kimacudikamis. 3aranbHe YsABICHHS Tpo OyaoBy, (i3WYHI Ta XiMidHI
BJIACTUBOCTI, XapaktepHi peakmii. [lentuani cmipani. Ponb y >kuBili mpupomi, iXHe 3HAUYEHHS SK
CKJIaI0BOT YaCTUHHM TKi 1 TPOMHUCIOBOT CHPOBHHH.

Byraesoau.

3HaXOKEHHS y TPUPO/Ii, potocunTte3. Ponb y swuBiit npuponi. Knacudikaris. D- i L-psiau, ix
CTepeOoXiMiuHe CHiBBIIHOIIEHHS 3 TIILEPUHOBUM asibAeriioM. OKpeMi MpecTaBHUKH allbJIONEHTO3
(pubo3a, nmezokcupubo3a, KCUI03a) Ta albaorekco3 (TII0KOo3a, MaHo3a, rajakrosa), ix OymaoBa.



Busnauenns OynoBu rimoko3u. Binkpuri ta nukiiuni ¢popmu. Ilipanossi ta ¢ypaHo3Hi dopmynu
Xeyopca. I'mikozuguuil rigpokcui. KinmbleBo-naHIIOroBa TayTOMepis Ta MyTapoTalis ITyKpiB.
OKHUCHEHHS, BIJIHOBIICHHS, QJKUIIOBaHHSA # alMIIOBaHHSA anbao3. MeEToAM CKOpOYEHHS Ta
HapOILyBaHHS KapOOHOBOI'O JIaHIFOra MoHocaxapuaiB. [lepeTBopeHHs anbao3 y kero3u. Opykrosza
AK MPHUKJIAJ KeTO3U: O0y10Ba, BIaCTUBOCTI.

Hucaxapuam: caxaposa, MajibTO3a, JIAKTO3a Ta Ie100103a. [HBepciss ONTUYHOT aKTHUBHOCTI
caxapo3u mpu rigpomnisi. Ilomicaxapuau: kpoxmanb, KiiTkoBuHa. [iapomiz. Etepu Ta ecrepu
nemtosio3u. HitpokimitkoBuHa, niemynoin, nenodan. IIITydHi BOJJOKHA Ha OCHOBI IIEJTFOJIO3H.

IlincymxoBuii MOAYJIbHUI KOHTPOIb.

4. CTpyKTypa HaBYAJBHOI TUCUMILTIHN

Ha3Bu 3MicTOBHMX MOIymiB 1 Kinpkicts rogusa
TeM
Jlenna gpopma 3aouna popma
YChO | Y TOMY YHCIi y | y TOMY 4HCTi
ro c
b
0
r
0
aK |1 | ygab | KoH | c.p. T |nm | 7ab | KoH | C.p.
c. C.
1 2 3 |4 |5 6 7 8 9 10 11 12 |13

Monyas 1. 3aranbaa ximiss. OcHoBHI 3akoHu Ta noHATTH Ximil (I cemecTp)
3micToBuii Moay b 1. OcHOBHI NOHATTA Ta 3akoHM Ximii. [lepioguunnii 3aKoH.

Tema 1. IIpenmer, 3aBnanHs Ta 2
MeToau Ximii. Micie 3arajibHOL 2
Ta HEOpraHiyHoi XiMii B cucTeMi
MPHUPOJIO3HABYUX HAYK.

Tema 2. OCHOBHI IIOHATTI Ta 2 2
3aKOHHU XiMii.




Tema 3. [onsrra po 2 2
€KBIBaJICHT PEYOBHHH.

Tema 4. bynosa atoma Ta sapa. 2
PanioakTUBHICTB.

Tema 5. Ilepioguunuii 3akoH i 2
nepioguvHa cucreMa

JI.I. Menpeneena.

Tema 6. XiMiuHHH 3B’SI30K 1 2
Oy10Ba MOJICKYII.

Pa3om 3a 3MicToBHHUM 2 10
MojayJjem 1

Pa3zom 3a moayas I 2 6 10

Monyas II. OcHOBHI Kj1acu HeOpraHiyHux cnojayk. OCHOBHi NOHATTA XIMiYHOI TePMOJAMHAMIKH.
Kineruka. XimiuHa piBHoBara.
3micToBuii MoayJib 2. OCHOBHI KJ1aCH HEOPraHIYHMX CIOJIYK.

Tema 7. OcHOBHI Kiacu 2 |2 6
HEOpraHiuHUX CHOJYK. ['iaponi3
coneit. [loHsaTTs rigpomizy

3microBuii MmoayJb 3. EHepreruka ximiunux peakuiii. Kineruka.

Tema 8. Emnepretnka XiMiuHUX 2
peakiii

Tema 9. IlIBuakicTe XiIMIYHHUX 2

peakuiii Ta ximiuHa piBHOBara.

Karaniz ["omorenHi1 Ta

reTepOreHHl peakuii

Tema 10. XimiyHa piBHOBara. 2

HeoGopotna T1a  obopoTHa
XiMIYHa peaKirist

Pa3zom 3a 3MICTOBHHUM 4 10
MoayJiem 3
Pa3zom 3a moayJas 11 4 2 10

Monyas III. Po3unnun. OxkucHo-BiiHOBHI peakuii. KomiiekcHi croJyku.
3micToBuii Moayab 4. Po3unnu. Teopist e1eKTpoTiTHYHOIL AUCOmiamii.

Tema 11. OcHoBHI 1 2
3aKOHOMIPHOCTI MPOTIKAHHSA

XiMIYHUX peakuiid. Po3umHM.

3arajibpHa XapaKTePUCTUKA

PO3YMHIB.

Tema 12. Criocobu BHpa)keHHA 1 2 2

KUIBKICHOTO CKJIaJTy PO3YHHIB

Tema 13. BnactuBocTi po3unHiB
€JICKTPOJTITIB. OcHoBHI 2
TIOJIOXKCHHSIT ~ TEOpii  CHIJIBHUX
€JICKTPOJTITIB. AKTHBHICTB,
Koe(iIlieHT aKTUBHOCTI, 10HHA
cuia pPO3YHHIB CUJIBHUX
€JICKTPOJIITIB.




Tema 14. Jlucomiamiss BOIH.
3acTocyBaHHS 3aKOHY JisTHHS 2 2
Mac 0 PIBHOBAXXHOT'O IMPOIIECY
mucomami  Bomu. KowncraHTta
nucortianii Ta 10HHUH J00yTOK
Boau. Bogueuit nokasuuk (pH)
PO3YMHIB KHCJIOT, OCHOB Ta
coieii. PiBHOBara Mix ocagoMm
Ta PO3YMHOM BAKKOPOIUYMHHHUX
eJIeKTPOITIB. IX po3unHHicCTH TA
JOOYTOK PO3YMHHOCTI.

Pazom 3a 3MiCTOBHUM
MoayJaeMm 4 4 | 2 8

3micToBuii Moay/b 5. OKHCHO-BiAHOBHI peakuii. ['aJbBaHiuHMIl eJleMeHT Ta ejeKkTpoJi3. Ximis
MeTaJliB

Tema 15. OkKHUCHO-BIIHOBHI 2
peakmii. Knacudikaris. Brus 2 2
pH CepeIoBHINA Ha
MIPOXO/KCHHS OKHCHO-
BIJIHOBHOI peakiIii.

Tema 16. ["anpBaHIYHMIMA
€JIEMEHT Ta eJIEKTPOJIi3 2 2

Tema 17. 3aranpHi XiMiuHI Ta 2
¢b13U4YHl BJIACTUBOCTI METAJIiB 2 6
Mertanu y nepioAn4Hii cuctemi
€JIEMEHTIB.

Pazom 3a 3MiCTOBHUM
MOyJIeM 5 6 10

Pa3om 3a moay.s 111
10 4 18

Monyas IY. Opraniuna ximMisi Ta OCHOBM XiMil BUCOKOMOJIEKYJ/ISIPHUX CIIOJIYK

Tema 18. ByrneBonni 2

2 6
Tema 19. Cnuptu. Denonm.
Ipocti  edipun. KapOoninbHi 6
CITOJTYKH.
Tema 20. Awminu. AMIHO
KHCJIOTH. Biaku. 2 4
Byrnesonu
Pa3om 3a 3MicTOBHUM 4 | 2 16
MojyJieM 6

Pa3zom 3a moagyas 1Y 4 | 2 16




Bceboro roaun 20 | 16 54

5.
6.

Temu ceMiHapChKHX 3aHATH (MPOrpamMol0 He NepedavdeHo)
Temu NpakTHYHHUX 3aHATH (IPOrpPaMoI0 He NepeAdaYeHo)

7. Temmu 1200paTOpPHUX 3aHATH

Ne 3/m

HazBa temu

Kinekicte
TOIUH

Beryn. Bynosa ximiunoi 1abopatopii. OcHOBHE 00J1aAHAaHHS, IPUIIAIH,
peakTuBH, XiMiuHUHM nocya. [IpaBuia TexHiKM O0€3MEeKH Ta MOBOJKEHHS Y
XiMiuHi# 1aboparopii.

OCHOBHI ITOHATTS 1 3aKOHHU XiMii.

ExBiBaJIeHT Ta 3aKOH €KBIBaJICHTIB. BU3HAYCHHS €KBIBAJICHTHOI MacH IIUHKY.

Knacudikariist Ta HoMEHKIaTypa HeOpraHiYHUX croiaykK. OKCHUIM 1 OCHOBH, 1X
BIIACTHBOCTI Ta CrIocoOu JOOyBaHHS.

Po3unnu. 3araibHi BIACTUBOCTI PO3YHMHIB.

OxucHO-BIIHOBHI peakiii. OCHOBH eJIeKTPOXiMii.

XiMi4HI BJaCTUBOCTI METAJIUHUX €JIEMEHTIB Ta iX CIOIYK

8

BuBueHHs BnacTHBOCTEH MOTIMEPHUX MaTepiaiiB

NN NN

Bcebworo

8. Camocriiina podora

Ne 3/m

Ha3zBa Temnu

Kinekicts
TOINH

OCHOBHI ITOHATTS 1 3aKOHH XIMil.

bynosa atoma.

[lepionnunuii 3aK0H Ta nepioguyHa cuctema exemeHTiB JI.I. Menaeneea

XiMiyHUH 3B’5130K 1 0yJ10Ba MOJIEKYI.

Kiracudikariist Ta HoMeHKIaTypa HEOpraHiyHUX coayK. OKCHIM 1 OCHOBH.

Knacudixkarist Ta HOMEHKIATypa HeOpraHiuHux crnoiyk. Kucnoru Ta coui.

OCHOBM TepMOJUHAMIKU XIMIYHHUX PEaKIIii.

KinetuuHi 0co0aMBOCTI nepediry XiMi4YHUX MPOLECIB.

Po3unnn. BracTuBOCTI pO34MHIB HEETIEKTPOIITIB.

PO 0N TR WNEF

0

BnactuBocTi po3uunHiB enekTporiTiB. BogHeBuii mokasHuk. MonHui 100yTOK
Bou. ['iipomi3 coneit.

B R IR R R S S

11

OKHCHO-BITHOBHI MPOIIECH.

12

OcCHOBH eNeKTPOoXiMii.

13

KoMruiekcHi crioyryku

14

CHHTETHYHI BUCOKOMOJEKYJISIpHI PEUOBHMHM Ta IOJIMEPHI Marepiaju Ha ix
ocHoBI. HaBuanpH1 npoekTu:

1) PemukimiHr AK €IWHUN IUBUTI30BaHUM CHOCIO yTWmi3amii TBEepAHX
no0yToBHX Biaxo/iB. 2) IlepcrieKTHBU OJiepXKaHHS 1 3aCTOCYBaHHS IOJIMEPiB

NS




13 Hamepe 33JaHUMU BIACTUBOCTAMHU. 3) JocmimkeHHsI MapKyBaHHsS BUPOOiB
13 moiiMepHUX MartepiamiB 1 1uiactmMac. 4) BurotoBieHHs BupoOiB 13
TUTACTUKOBUX  TUISIIOK. CUHTETHYHI BHCOKOMOJICKYJSIPHI PEYOBHUHU.—
[onimepu. Peakuii mnomimepusauii 1 mnomikoHxeHcawii—  Ilractmacu.—
Kayuyku, ryma.— Hadimommpeninn momimepun Ta cdepu  IXHBOTO
BUKOpHCTaHHSA.— BninuB momiMepHux MarepiayiiB Ha 3J0pOB’S JIOJHUHU 1
noBkiwst.— IlpoGneMu yrumizanii mojimMepiB i IiIacTMac B KOHTEKCTI CTAJIOro
PO3BUTKY CYCHIbCTBA.—

Pa3zom 54

9. ImauBigyanabHi 3aBaaHHs (IPOrPaMoIo0 He MepeadaveHo)

10. MeToan HaBYaHHA
1. AnroputMi3oBaHe HaBUaHHS, SIKE Tepeadadae CrolydyeHHs iHpOpMaTHBHOTO, PEIPOTYKTHBHOTO,
MOSICHIOBAJIBHOTO,  IHCTPYKTUBHO - TPAKTUYHOTO, TPOJYKTHBHO-NIPAKTHYHOTO, YacCTKOBO-
MOTIIYKOBOTO 1 MOIIYKOBOTO €JIEMEHTIB HAaBYAHHS.
2. TlporpamoBaHe HaBYaHHS, SKE€ Iepeadadac BUKOPUCTAHHS TijJ 9ac HaBYAaHHS 1HTEPAKTHUBHHUX
TEXHOJIOT1# (HA0YHUX 3aC00iB, KOMIT FOTEPHOT TEXHIKH TOIIIO)
3. [IpoGneMHe HaBYaHHSI, SIKE MA€ 32 METY PO3BUTOK TBOPUYHUX 310HOCTEH CTYJEHTIB.

1. 3a cipuitHATTSAM HaBUYaJILHOI iH(pOPMAITT:
- cJIoBecHi (Jiekisi, Oecina);

- Ha0YHI (IEeMOHCTpaIlis JOCTiY);

- IPAKTUYHI (CaMOCTilHE IPOBEJCHHS HAYKOBUX JTOCIIKCHB).
2. 3a CTYNeHsIM CaMOCTIHHOTO MHUCJICHHS TIPY 3aCBOEHH] 3HAHb:

- PEeTIPOAYKTUBHI;

- IPOAYKTHUBHI (JIOCIITHUIBK], TTOLTYKOBI).
3. 3a cTyneHeM ympaBiIiHHS HaBYaJIbHUM MPOIIECOM:

- HaBYAHHS 1111 KEPIBHUIITBOM BUKJIa/1a4a;

- caMoCTiitHa po0oTa ¢ MiAPYYHUKAMH 1 HAYKOBOIO JIITEPATypPOIO, TEKCTAMU JICKIIII;

- poboTa 3 KOMIT FOTEPOM;

- BUKOHAHHS TUChMOBHX 3aBJIaHb;

- 1abOpaTOpHUX POOIT.

11. MeToan KOHTPOJIIO
1. IToTo4yHE ONUTYBAaHHS Ta TECTYBAHHS.
2. KoHTpOoIb 32 caMOCTIHHOIO0 POOOTOIO.
3. OmiHka 3a BUKOHAHHS Ja0OpaTOPHUX POOIT.
4. lnuBinyalibHI JOMAIIHI 3aB/IaHHS.
5. OuiHroBaHH 3MiCcTy Ta opopmieHHs pedepaTis,
MYJIBTUMEII0NPE3SHTAITIH;
6. MoaynpH1 KOHTPOJIbHI pOOOTH.
ITix yac MOTOYHOTO HABYAHHS:
1. IloTo4HMI KOHTPOJIB:
- eKCIIpec ONMUTYBaHHS — ONMTYBAHHS Ha 3aCBOEHHS IMOMEPEIHBOI JIEKIii (HAa MOYaTKy
4eprosoi);
- OIUTYBAHHS I1J] Yac JIEKIIl Ha pO3yMIHHA ii CyTI;
- ONIUTYBAHHS NPU MPOBEJICHH1 Ta00OPAaTOPHO-TIPAKTUYHUX 3aHATh, HAIIMCAHHS TECTOBUX POOIT.
2. llepiogu4Hui KOHTPOJIb — MOJYJIBHUN KOHTPOJIb.
3. ITicyMKOBUIM KOHTPOJIb — ICITUT.

12. PO3IIO 1T BAJIIB, AKI OTPUMYIOTH CTYJAEHTHU




Monayas I-1V.
(I cemectp)

[ToTouHe oIiHIOBaHHS Ta caMOCTiliHAa poboTa Ex3a | Cym
MEH | a
CamocrTiitHo-
JIeKiifHO-TEOPETUYHUIA MOYITh IIpakTruHuil MOAYIIb IIPaKTUYHUN
MOJTYJIb 40 | 100
K1 K2 CP1 CP2 MKP1 | MKP2 Cb 13 113
5 5 5 5 10 10 5 5 10

IIpumitTka: OuiHIOBaHHS MPOBOIUTHCS 3a BUJAMH HaBUAIbHOI AisuibHOCTI: K — KOJIOKBiyM 3
TEOPETHUYHOTO JIeKI[IHHOTO MaTtepiany, CP — 3axuCT caMOCTIHHO BHBYEHOTO TEOPETUYHOTO
matepiany; MKP — monynsHa KoHTposibHA poboTa; Cb — cepenniii 6an 3a npakTuyHi 3aHATTS; 3 —
BUKOHAHHS 1 3aXMCT JOMaIHIX 3ana4; [J[3 — BUKOHAHHS 1 3aXKUCT 1HAUBIAyaTIbHUX 3aB/IaHb.

HIkaJuaa ouninoBanusa: Hamionaasua ta ECTS

Cvma Gatis 3a BCi BTN ' OriHKa 3a HAIOHAJILHOKO IIKAI00
yM . W Oninka ECTS
HaBYAJILHOI AiSJIBHOCTI ISt eK3aMeHy
90 - 100 A BiJIMiHHO
82-89 B
74-81 C Aodpe
64-73 D )
60-63 E 3aJI0BLIBHO
HE3aJI0BIJIbHO 3 MOXKITUBICTIO IOBTOPHOTO
35-59 FX
CKJIQIaHHS
0-34 = HE3aJIOBUTHHO 3 000B’SI3KOBUM TTOBTOPHHUM
BUBUYECHHSAM JUCIUTLTIHU

13. MeroauuHe 3a0e3meuyeHHs
JlekuiiiHuil Kypc
OTIOPHUH KOHCIIEKT JICKITIH;
HABYAJILHO-METOIMYHI TTOCIOHUKH (JI0JATOK) ;
MeTOINnYHEe 3a0e3MeueHHs] CaMOCTIHHOT pOOOTH ;
nakert [J13;
JTUIAKTUYHI MaTepiain 10 KOXKHOT TEMHU;
CUCTEeMa JIarHOCTUKHY 3aCBOEHHS HABUAJIHLHOT'O MaTepiay.
JlaGopaTopHi 3aHATTS
MPAKTUKYM 3 3arajibHOi XiMii;
METOANYHE 3a0€3MeUeHHsI CAaMOCTIHHOT POOOTH;
CHCTEMA JT1arHOCTHUKH.
CamocriiiHa poboTa CTyJEHTIB
METOJMYHI MOCIOHUKHU Ta PEKOMEH/Ialli 3 MEBHUX TeM (J10/1aTOK);
CHCTEMA JT1arHOCTHUKH.
Pedeparu
METOANYHI pEKOMEH/IAIIi1 10 BUKOHAHHS, KPUTEPIi OIIHIOBAHHS.

14. PexomeHa0BaHa JiTepaTypa
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