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ITPOI'PAMA

(axoBOro BCTynHoro BUNpoOyBaHHA
3 XiMii Ta MeTOAUKHN HABYAHHSA XiMii
JJIS BCTYNy HA HABYAHHA 1J1sl 3100yTTs cTyneHst MaricTpa
3a cneniaabHicTIO A4.06 Cepenns ocita (Ximisn)
MHHOACHIOBAJIBHA 3AIINCKA

daxoBe BCTymnHE BHUMPOOYBAHHSA JJIs1 3A00YTTS OCBITHBOTO CTYIEHS Marictp 3a
cnemianpHicTIO A4.06 Cepenns ocsita (Ximis) nepeadayvae, y nepiry yepry, nepeBipKy B
abITypi€HTIB 1X 3arajlbHOTEOPETUYHOI MIATOTOBKH 3 XiMii (3arajbHOi, HEOPraHivHOi,
opraHiyHoi, Gpi3UYHOI Ta KOJIOIHOT, aHAIITUYHOT X1Mi1) Ta METOJIMKA HAaBYaAHHS XIMIii.

[IporpaMy ckiazieHO 3 ypaxyBaHHSM CY4YacHOTO CTaHy TEOPETHYHUX OCHOB
XIMIYHOI HAyKd Ta METOJMKM HaBYaHHS XiMii. 3MICT mporpamMu cpOKyCOBaHO Ha
BUSABJICHHI 3HaHb 13 XIMIYHMX JMCHUMIUIIH, OCHOBHHUX 3aKOHIB, IIOJIOKEHb,
3aKOHOMIPHOCTEH, MOHATh, BU3HAYEHb a TAKOX OCHOBHHMX KOHIIEMIIM Ta IOJO0XECHb
METOIMKHU HaBYaHHS XiMii.

[Iporpama BkIIO4a€ po3/iaM 3 HEOPTaHIUYHOI XiMii (OCHOBHI 3aKOHM Ximii, Oy/10Ba
aToMa, TEpIOJWYHWA 3aKOH, KJIaCH HEOPTraHIYHMX PEYOBHH, PO3YMHHU, EHEPreTHKa
XIMIYHUX peakIliii, XiMiuHa KiHETHMKa 1 XIMIYHA pIBHOBara, €JIEKTPOXIMis, OKHCHO-
BIJIHOBHI peEakKIlii, XapaKTepUCTUKa €JIEMEHTIB |-8§ Tpyn NepioJUuyHOi CHUCTEMH);
opraHiyHoi Ximii (BYTJIeBOAHI, CHOUPTH, (PEHOJU, KapOOHUIbHI CHOJyKH, KapOOHOBI
KHCJIOTH, €TepH 1 eCTepH, TaJOreHOIOXIAHI BYTIJEBOJHIB, BYTJICBOJHM, aMiHH,
aMIHOKHCJIOTH, TETEPOLMKIIYHI CHOJIyKH); aHANITAUYHOI XiMii (OKHMCHO-BIJHOBHI
MPOIIECH B aHaNI31, KUCIOTHO-Ty)KHA Kiacudikallisi 10HiB, METOJU KIJIbKICHOTO aHaji3y,
IpaBIMETPUYHUI aHajl3, TUTPOMETPUYHI METOAM aHamizy, (I3UKO-XIMIYHI METOJU
aHami3y); KoJIoigHOi Ta (I3MYHOI XiMIli (OCHOBHM XIMIYHOI TEPMOIMHAMIKH, PO3UUHH,
CJICKTPOXiMisl, TIOBEPXHEBI SIBUINA, KIHETHKA 1 KaTami3, KOJIOiHI PO3YMHH, PO3UYMHU
BMC); meTonuku HaBUaHHS XiMii (3MICT Ta OpraHi3aiisi NpoUecy HaBYaHHSA XiMii B
3aKJIaJiax 3arajbHoi CepeIHbO1 OCBITH, METOIMKA (POPMYBAHHSI OCHOBHHUX MOHSTH XIMIi y
3aKJIaJiax 3arajJbHoi CepeIHbOI OCBITH).

daxoBe BCTynHE BUIPOOYBaHHS 3 XiMii Ta METOAMKM HaBYaHHS XIMii JI03BOJUTh
NEPEBIPUTH PIBEHb C(HOPMOBAHNX KOMIIETEHTHOCTEH:

- 3JaTHICTh PO3KPUBATH 3arajibHy CTPYKTYypy XIMIYHUX HayK Ha OCHOBI
B3a€MO3B'SI3Ky OCHOBHHMX Yy4Y€Hb MpO OYyJIOBY pEYOBHUHHU, MPO TMEPIOAUYHY 3MiHY
BJIACTUBOCTEN XIMIYHUX €JEMEHTIB Ta iX CHOJYyK, MPO HAnmpsIMJICHICTh (XiMidHa
TEPMOJIMHAMIKA), IBUAKICTh (XIMIYHA KIHETHKA) XIMIYHUX MPOIIECIB Ta iX MEXaHI3MU;

- 3JIaTHICTb JO TEPEHECEHHsS CHUCTEMU HAYKOBUX XIMIYHUX 3HaHb Yy IUIOLIUHY
HABYAJIBHOTO MPEAMETY XiMisl, 311MCHEHHS CTPYKTYypyBaHHSI HABYAJILHOTO MaTepiay;

- 3JATHICTh YITKO 1 JIOTIYHO BIATBOPIOBATHM OCHOBHI Teopii 1 3aKOHH XiMmii,
OIIIHIOBAaTH HOBI BIIOMOCTI Ta IHTepIIpeTallii B KOHTEKCTI (GOPMyBaHHS B YUHIB IIIJIICHOT
PUPOTHUYO-HAYKOBOI KApTHUHH CBITY;



- 3IaTHICTh 31ACHIOBATH J00Ip METOIB 1 3ac00iB HABUAaHHS XIMii, CIIPSIMOBAHUX
Ha PO3BUTOK 3[[10HOCTEH yUHIB.
Berynne BunpoOyBaHHS IPOBOJUTHCS B YCHIM (popMi.

SMICT ITPOI'PAMMU
PO3/1J1 1. 3AT'AJIBHA XIMISA

[IpenmeT 1 3aBgaHHS XiMii, MiCIle 3arajabHOI XiMii B CHCTeMi XIMIYHHX HayK. 3B’S30K
Ximii 3 6i0J10Ti€10, (PI3UKOTIO Ta IHIIUMH HAyKaMH PO IPUPOTY.

OcHOBHI eTanu pPO3BUTKY XiMii. BHECOK yKpaiHCHKMX BYEHHMX y PO3BUTOK XIMIYHOI
HayKHU.

1. OCHOBHI XIMIYHI IIOHATTA 1 3AKOHH Y CBITJII ATOMHO-
MOJIEKYJIAPHOT'O BYUEHHSA

ATOMHO-MOJIEKYJISIpHA TeOopis K GyHIAMEHT cydacHOi Ximii. 3akoH 30epeKeHHs MacH 1
eHeprii. AToMu 1 MOJIEKYJIH, iX po3Mipu 1 Maca. BifHOCH1 aTOMH1 1 MOJICKYJISIPHI MacH.
XiMIYHUMA elleMeHT. XIMIYHMH €JIEeMEHT, MpOoCTa pedoBHHA. AJoTporis. XiMiuHi
€JIEMEHTH Yy 3€MHIN KOopi, MOHATTA Mpo reoxiMito. CkI1agH1 peYOBUHHU. 3aKOH CTaJOCTI
CKJIaly. 3aKOH KpaTHHUX BIIHOIICHb. 3aKOH MPOCTHX 00 ’€MHUX BIJTHOIIEHb. 3aKOH

ABorazapo.
2. BYJIOBA ATOMA

Po3Butok ysBienb mnpo OynoBy aTtomiB. KBaHTOBO-MexaHIYHa MOJENb OyJOBH aToma.
KopnyckynsspHo-XBrIb0BHA Tyami3M. [IpuHIMTT HEBU3HAYEHOCTi. XBHJIHOBE PIBHIHHS
[lIpeninrepa. XBwiboBl (GYHKIT Ta €JIEKTPOHHI oOpOiTaii. XapaKTEepPUCTUKA CTaHY
€JICKTpOHA 3a KBAaHTOBUMHU uMciamu. ['oyioBHE 11, opOiTansHe 1, MarHiTHe Im KBaHTOBI
yuciaa. AtoMHi opOitam (AQO). ®PBUYHUN CMHCIT KBAaHTOBUX 4YHCEN: KBAHTYBaHHS
€Heprii eJIeKTpoHa, HOro opOITAILHOTO KYTOBOIO MOMEHTY 1 OpOITaIbHOTO MarHiTHOTO
MOMEHTY, BUJI aTOMHHUX S-, P- 1 d- opOiTaieil.
baratoenektponHi aromu. Tpu mnpuHuuMnu 3anoBHeHHS AQ: NpUHIMO HaWMEHIIOi
eHeprii, nmpuHnun BukiItoueHHs [laymi, mpaBuno ['yupa. Ilopsmox 3amoBuenHs AQ.
[IpaBuna KneukoBcbkoro. EnextponHi ¢popmysi.
Jlesiki BmacTUBOCTI atomiB. AToMHI pajaiycu. [lotenmianu ionizaiii. CriopiIHEHICTh 10
CJIEKTpOHA. YMOBHI HOHHI paaiycu. BigHocHa eneKTpOHEraTUBHICTh. MarHitHi
BJIACTUBOCTI atoMiB. [[iamaraeTusm, napamaraetusM. Sapo aroma. [Iporonu, HeHTpOHH
Ta 1HII €JEeMEHTapHI YaCTUHKU. 3apsia 1 Maca sjpa. XiMIYHUN €JIeMEHT SIK CyKyIHICTh
130TOMIB.
3. MEPIOJUYHHWI 3AKOH JI.I. MEHJIEJIEEBA.

CyvacHe ¢GopMyITIOBaHHS TEPIOJUIHOTO 3aKOHY. [IepiogudHICTh 3MIHM BIACTHBOCTEH
CJIEMEHTIB SIK TIPOSB TMEPIOJMYHOCTI aMiHHM E€JIEKTPOHHHMX KoHiryparii. [lepiognuna
CHCTEMA SIK BUPKEHHS NEP10IUIHOTO 3aKOHY.
CrtpykTypa HCplOI[I/I‘-IHOI CHUCTEMHU. Heplomxl 1 TpyIH. EJIGI(TpOHHl KOoH(Dirypairii aTomis.
CHiBBITHOIICHHS MIX HOMepamu nepiogy 1 TPynu TMEPIOAWYHOI CHCTEMH Ta
CJIEKTPOHHOIO OY/10BOIO aToMiB. OCOOIMBOCTI €IEKTPOHHUX KOH(DIryparliii e1eMeHTIB y
roJOBHUX 1 MOOIyHUX miarpynax. EnektponHi dopmynu. 3mMiHa aTOMHUX paiyciB,
MOTEHIIATIB 10HI3aIlli 1 BEJIMYUH CHOPIAHEHOCTI JO0 €JEKTpOHA B Tpymax 1 mepiogax.
BHyTpimHs 1 BTOpUHHA NEPIOUYHICTh. 3aJIEKHICTh XIMIYHUX BJIACTUBOCTEH €JIeMeHTa
B1J1 HOT0 MICII B IEPIOAMYHIN CUCTEMI.

4. KTIACU®IKALIA TA HOMEHKJIATYPA HEOPT'TAHIYHHUX CIIOJIYK



Knacudikamis OiHapHMX PEYOBMH 3a CKJIQJOM: OKCHAM, TEPOKCUAHU, CyIabhiau,
raJIoreHiiu, HITpUAH, Kapoiau, rigpuau. [HrepMeTaniay.

Knacudikaist ckiiaqaux pe4oBUH 3a (DYHKIIOHATBHUMH O3HAKaMU: KHCIOTH, OCHOBH,
COJT1, KUCJIOTH1, OCHOBHI1 Ta aM(OTEPH1 OKCUIH 1 T1IPOKCUJIN.

Kucnoru. Knacudikamiss xuciaor: 3a ckiIagoM — OE30KCHTE€HOBI, OKCHUTEHOBMICHI,
MOJIIKKCIIOTH, 130MOJIKUCIOTH Ta TE€TEPONOJIKUCIOTH; 3a CHIIOI0 — CHIIbHI, CepeiHi,
cmalki; 3a OKHCHIOBJIBHOIO 3/IaTHICTIO — KHUCIOTH OKHCHIOBadYl Ta KHCIOTH HE
OKHCHIOBAYI.

OcHoBH: OHO- 1 OaraToKUcIOTHI OCHOBH. JIyru. BnacTUBOCTI 1 HOMEHKJIATypa OCHOB.
Cnioco6u 100yBaHHS OCHOB.
Comi. Knacudikarisi coneit: cepenni, KUCiIi, OCHOBHI (T1IPOKCO- 1 OKCOCOJII) 3MIIIaHi,
noABiiH1 coni. Cmocobu no0yBanHs coseil. HomeHkmatypa coiei.
['eneTnuHwMiA 3B’ 130K MIXK KJlacaMU HEOPTaHIYHUX CTIOJTYK.

5. EHEPTETUKA I HAIIPSMJIEHICTDH XIMIYHUX IMTPOLECIB
XiMiuyHa TepMoAMHaMika. BHyTpimHs eHepris pedyoBHH. 3MiHAa BHYTPILIHBOI €HEpTii
CUCTeMH B XiMiuHMX mponecax. EHrtanbmis. TemmoBi epeKkTH XIMIYHMX PEaKIlii.
TenmoTu yTBOpPEHHsI XIMIUHHUX croJyk. llepmmii 3akoH TepMoAMHAMIKUA. 3aKOH
I'.I. I'ecca.

6. XIMIYHA KIHETHUKA I XIMIYHA PIBHOBAT A

[IBuakicTe XiMmiuHOi peakifii. PakTopu, MO0 BIUIMBAIOTh HA MIBHJIKICTH XIMIYHUX
peakiii. 3aJieXHICTh IIBUJIKOCTI XIMIYHOI peakuii BiJ KOHIEHTpalil pearyruux
peYOBHH. 3aKOH JIFOYMX Mac. 3aCTOCYBaHHS 3aKOHY JiIOUMX Mac JJIi TOMOTEHHHX Ta
reTeporeHHux cucreM. KoHcTaHTa MIBUAKOCTI peakilii. 3aaeXHICTh MIBUIKOCTI peakIli
B1JI TEMIIepaTypH, TEMIIEpaTypHUN KOEPIIli€HT.
Karami3. BB katanizatopiB Ha MIBUAKICTh peakilii. Buam karasmizy: roOMOreHHUH,
IEeTEPOreHHU Ta MIKPOTE€TepOreHHUM, aBTOKaTajll3, MOHATTSA Mpo 1Hrioitopu. Posb
KaTaJ1i3aTopiB B O10JIOTTYHUX MPOIIecax.
XimiyHa piBHOBara. HeobopoTHi Ta 000pOTHI XiMIYHI peakilii. YMOBH HEOOOPOTHOCTI
xiMmiuaux mpoueciB. Koncranta ximiudoi piBHoBaru. [Ipunmun Jle [latensbe.
KaranizaTopu B 000pOTHUX TpoIIecax.

7. BOJA. PO3YNHU

Cknag, enekTpoHHa Oy[oBa, MPOCTOPOBa KOHPITyparlis, MOJSAPHICTE MOJEKYJ BOJM.
XapakTepucTKa BOJHEBOTO 3B’s3Ky. AcoIliaiis MoOJIeKya Boau. AHomamii (izmaHux
BiacTuBocTel Boau. [liarpama ctany Boau. Boja sk po3unHHUK. XIMiYHI BJIACTHBOCTI
Boau. TepmiyHa nucoriamis. B3aemosis 3 mpocTUMU 1 CKIaAHUMH pedoBUHAMU. Poib
BOJM B 010JI0T1YHMX Mpoliecax. Baxkka Boja: 100yBaHHS, BIACTUBOCTI, 3aCTOCYBAHHS.
Bona B npupogi. [IpobGiema unctoi Boau.

XapakTepucTuka JUCTIEPCHUX CHCTEeM. I[CTHMHHI pO3YMHM, KOJOIgHI PO3YHHH,
rpyooaucnepcHi cucreMu (cycmeHsii, emynbceii). MexaHi3M mpolecy pO3YMHEHHS.
ConbBaTartisg (rigparaiiisi) Npyu po3YMHEHHI. 3B’SI30K TEIJIOTH PO3YMHEHHS PEUYOBUHU 3
EHEePri€r0 KPUCTAIIYHOI IPATKH 1 TEIUIOTOO TiApaTallii MOJIEKYJIU PEUOBUHHU.

[ToHATTS «KOHILIEHTpAIlisl PO3UYMHY», KUIBKICHUN CKJIaJ po34HHIB. Posmoain po3unHiB
3a KOHIICHTPAIlI€I0 PO3YMHEHUX PEUOBHUH (HEHACHYEHI, HACUYEHI, IEPECUYCHI PO3UYHNHHU)
1 JUCIEPCHICTIO Ta CTaHOM PO3YMHEHUX PEUYOBUH (MOJEKYISpHI, WOHHI, KOJOiIHI

PO3YUHH).
8. PIBHOBATI'A B PO3UUHAX EJIEKTPOJIITIB



Enextponity 1 HeenekTpoaiTu. Teopis enekTposiTuuHoi aucoriaiii. dizudHa Teopis
PO3UHHIB C. Appeniyca Ta b13uKOo-XiMiUHA Teopis J1. MeHieneena,
B.O. Kicrskiscbkoro, T.O. KabaykoBa. MexaHi3M aucoriiaiii peuyoBUH 3 PI3HUM
TUTIOM XIMIYHOTO 3B’s13Ky. PoJib MOJSpHUX MOJEKYJ BOJAM B Mpoliecax JUCOINiaIlii.
MexaHi3M rigpaTailii aHIOHIB 1 KaTiOHIB. Y TBOpPEHHs HOHa TiApokcoHiro. Enepreruxa
pOoIIeCy AUCOITIaITii.

3acTocyBaHHsS 3aKOHY [IIOYMX Mac J0 MpoLecy AMcoIialii cIabKuX eJIeKTPOJIITIB.
KoncranTa mucoriamii. 3MIiIIeHAS piBHOBAaru IUCOIiaIlii CIAOKUX €JICKTPOIIITIB.
Kucnotu, ocHoBu, am(oTepH1 TiIPOKCHIW, COJ Yy CBITII TEOpil €NEeKTPOJITUYHOI
nuconiamnii. CTymiHYacTa aucoliiamis ciabkux enekTpouiTiB. CydacHi Teopii KUCIOT i
OCHOB.

EnextponiTuyHa gucolriaiisi BOJIU. Wonumuii nooyrok Boau. Konmentpailiss HOHIB
['iaporeny B po3unHax. BogHneBuit mokasHuk. bydepHi po3unHu.

[lonsiTTst Tigponizy coseld. Pi3Hi Bumanku riaponizy cosneid. CTymiHb 1 KOHCTaHTa
rigponizy. daktopu, 10 BIUIMBAIOTh HA 3MIMICHHS  piBHOBAaru riapoii3dy. Poub

T1poJIi3y B 010J0TTYHUX Ta XIMIYHUX Mpoliecax.
9. OKMCHO-BIJTHOBHI PEAKIIIT

Peakiiii, mo BIZOyBarOThCS 31 3MIHOK CTENEHS OKHUCHEHHS AaTOMIB €JIEMEHTIB.
Enextponna Teopis okucHeHHS. OKUCHUKH 1 BiTHOBHUKH. [IpaBuia ckiiajlaHHs PiBHSIHb
OKHCHO-BIIHOBHUX peakiliii. MeToq enekTpoHHOro OanaHcy Ta eJNEeKTPOHHO-10HHHMA
MeTol. BrumB cepefoBuilla Ha OKHCHO-BITHOBHHI mpouec. Knacudikaiis oKucHO-
BIJIHOBHUX pEaKIIiil.

Po3aia II. HEOPT'AHIYHA XIMIA

1. I'TAPOTI'EH

OcobnuBocti monokeHHa ['iaporeHy B meploguyHid cHCTeMl. XapaKTepuCTUKa
MOJIEKYJIM BOJHIO 3 MO3ULII METOy BaJ€HTHUX 3B’SI3KIB Ta MOJEKYJSPHUX opOiTaiei.
Bonens y mpuponi, 13otornm ['imporeny. IlpomucioBi Ta mgabopaTtopHi METOAH
n00yBaHHS BOJIHIO, Horo (i3nyHi Ta XiMiuH1 BractuBOCTi. [IpaBuia po6oTu 3 BOgHEM.
BigHoBHI BIacTUBOCTI aTOMapHOrO 1 MOJIEKYJSPHOrO BOJHIO. KHCIOTHO-OCHOBHI Ta
OKHCHO-BIIHOBHI BJIaCTUBOCTI OiHapHUX cnonyk ['inporeny 3 Oxcurenom (H,O, H,0,).
3acTocyBaHHS BOAHIO B IPOMHUCIIOBOCTI.

2. EJJEMEHTHU I'OJIOBHOI IATPYIIU VII T'PYIIU
3arajibHa XapaKTEpUCTHUKA aTOMIB €JIEMEHTIB: €JIEKTPOHH1 (HOPMYIIH, pajilyCu aTOMIB,
HOHI3aIl1iH1 TTOTEHI1aIM, CIOPIAHEHICTh JI0 €JIEKTPOHA, €JIEKTPOHETaTUBHICTh, CTEICHI
OKHCHEHHSI, BAJICHTHOCT1, KOOPJMHAI[IMHI YHACIIa, PO3TOBCIOKEHHS B IIPUPO/II.
3aranbHa XapaKTePUCTHKA MPOCTUX PEUYOBHUH. 3amoODKHI 3aX0qu Mpu podOTI 3
raJIOTeHaMHU.
Xmop. Xmop y npuponi. I[lpomucinoBi Ta nabopatopHi MeTOAu JAOO0YBaHHS, MOTO
¢b13uyH1 Ta XiMI4HI BIacTUBOCTI. CIHONYKH XJIOpY 3 MeTajJlamMu. MexaHi3M B3aeMOJIii
XJIOpy 3 BoaHeM. [iaporeHxsyiopuja, XJOpUAHA KHCIOTAa: IMPOMHUCIOBI Crmocodu ii
noO0yBaHHS. XJOPUAHM, CHONYKH XJopy 3 OKCHUT€HOM: OKCHIHW, KHCIOTH, COJi.
I'inoxnoputHa KuciaoTa Ta ii coJii. XJIOpHE BaIHO.

3. EJIEMEHTH NOBIYHOI HIATPYIIX VII TPYII



3arajibHa XapaKTEpUCTHKAa aTOMIB €JIEMEHTIB: €JIEKTpOHHA Oy/oBa, 3MIHA pajlycCiB
aTOMIB, €HEprii HoHI3aIlli 13 30UIBIIEHHSIM MOPSIKOBOTO HOMEPY €JIEMEHTA.
Manran. Ilpuponni crnonyku Manrany. JloOyBanHs Manrany. ®izuuni 1 XiMI4dHI
BJIACTMBOCTI NPOCTOI PEYOBMHM MaHTaH. 3aCTOCYBaHHS MaHTraHy Ta WOro CIUIaBIB.
MaHran sK MIKpOEJIEeMEHT. 3alieKHICTh KHUCIOTHO-OCHOBHUX Ta OKHCHO-BITHOBHUX
BJIACTUBOCTEH OKCHU[IIB 1 TIIPOKCHAIB MaHraHy BiJl CTENEHS OKHUCHEHHS AaTOMIB
Masnrany.

4. EJIEMEHTHU I'OJIOBHOI NIAI'PYIIXA VITPYIIN
3aranpHa XapaKTepUCTHKA aTOMIB €JIEMEHTIB 1 IpocTux pedoBuH. OkcureH. [3oTomHuit
cknaj npupogHoro OkcureHy. XiMIiYHHI 3B’S30K Y MOJEKYJIl KHUCHIO 3 TOYKH 30pYy
metoaiB B3 ta MO. TlosicHeHHs: mapamaraeTu3mMy kucHio. [Ipomuciiosi Ta mabopatopHi
crocobu 100yBaHHS KUCHIO, oro (hi3W4HI Ta XIMIYHI BIIACTUBOCTI. B3aeMois KUCHIO 3
OPOCTUMH 1 CKIAQAHUMHU pedoBuHaMH. OKCUIU: crnocoOu 100yBaHHS, BIACTHBOCTI,
wiacudikamis 1 HOMeEHKIatypa. Ausorpomis kucHIO. (O30H, HOTO BIACTHBOCTI,
no0yBaHHS, YTBOPEHHS B MPUPO1. 3aCTOCYBaHHS KHUCHIO. 3HAYEHHS KUCHIO Y TIPUPO/IL.
Cymsdyp. Cynpdyp B mpupomi. Amjotporiss cipku. Di3W4HI BIACTUBOCTI i
HallBaXJIMBIIKMX Moaudikamid. XiMiuHI BIACTUBOCTI Ta MPAKTUYHE 3aCTOCYBAHHS
cipku. BonneBi cnonyku Cynbsdypy. Hdurigporencynbdin: moOyBaHHs, (i3uuHi 1
XiMI4H1 BiacTUBOCTI. Di3i0J0TIUHA 151 AUTIAPOreHCYIbDINY.
Cenen. Tenyp. ®i3uuHi Ta XIMIYHI BJIACTUBOCTI, 3HAYEHHS Yy CYYacHIM TEXHIIIl.
Cnonyku Ceneny 1 Tenypy 3 I'inporenom 1 OKCUreHOM.

5. EJJEMEHTH IIOBIYHOI NIJIIPYIIN VI TPYIIN
3arajibHa XapakTepHUCTHKa aToMiB eneMeHTIB. (OcOoOJIMBOCTI €JIeKTPOHHOI OYJ/I0BH,
BaJICHTHOCTI 1 CTETIeH1 OKUCHEHHSI €JIEMEHTIB.
Xpom y npupoi. Di3udHi BIACTHBOCTI. 3aCTOCYBaHHS XpOMY 1 HOTO CIUTaBiB. XiMidHI
BJIACTHBOCTI Xpomy Ta Horo cnoinyk. Cmomyku Xpomy (II, III, VI) — oxcuam,
T1IPOKCU/IU, COJTi: TOOYyBaHHS, BIaCTUBOCTI. KHCIIOTHO-OCHOBH1 BIACTUBOCTI OKCHIIB Ta
rinpokcuaie  Xpomy(Ill), xommuekcHi cnonyku Xpomy(Ill). OxucHo-BiAHOBHI
BIacTUBOCTI criosiyk Xpomy(IIl).
XpOMOB1 KHUCJIOTH, ITUXpPOMATH 1 XpOMaTH, YMOBHU iX ICHYBaHHS. XpPOMOBa CYMIiIll.
OxkwucHi BractuBocTi crosryk Xpomy(VI).

6. EJIEMEHTH I'OJIOBHOI MIATPYIIU V TPYIIN
3arajibHa XapakTepUCTUKA aTOMIB €JIEMEHTIB 1 mMpocTux peuoBuH. Hitporen. Hitporen y
npupoji. XiMIYHUNA 3B’S30K Y MOJEKYJl a30Ty 3 TOo4ykd 30py meroaiB B3 1 MO.
®di3uyHI Ta XIMIYHI BJACTUBOCTI a30Ty. B3aeMois a30Ty 3 kKucHeM, okcuau Hitporeny.
[Tpomucnosi 1 1abopaTopHi METOAU T00YBAHHS a30TYy.
Cnonyku Hitporeny 3 T'imporeHom. Amoniak. EnexTtponHa OygoBa 1 reomerpis
Mosekyau. IIpomucioBi Ta naGopaTopHi MeToau A00yBaHHS, (i3WYHI Ta XIMIYHI
BIACTHBOCTI aMoHiaKy. OKHCHEHHs aMoHiaKky. JIOHOPHO-aKLENTOPHUNA MeXaHI3M
B3a€MO/II1 aMOHIaKy 3 BOJIOIO, 3 KHCJIOTaMH, YyTBOpPEeHHsI amoHiakariB. Coji aMOHilo, iX
BIacTUBOCTL. [IpOayKTH TEpMIUYHOTO PO3KIALy pI3HUX COJe aMoHilo. AMian 1
HITpUIM MeTajiB. 3acTOCYBaHHS aMOHIaKy Ta coyied amoHito. ['igpasun: OymoBa
MOJIEKYJIH, XIMI4H1 BITaCTUBOCTI. AMIHTIAPOKCHU]I.
®ocpop. Dochop y mnpuponi, moOyBanHs. AnorpomnHi BuposMinun Docdopy, ix
BJIACTUBOCTI, TOKCHUYHICTh O170r0 (ochopy, 3amoOiKHI 3aX0au MpU POOOTI 3 HUM.
®dochinu metaniB. Cnonyku @ocdopy 3 I'iaporenom. BiiactuBocti docdinis.



Kucuesi cnonyku ®Pochopy. Oxcugu dochopy. dochitna Ta docdarHa KUCIOTH:
OynoBa MmoJekyn, BiacTuBocTi. Metadocharu, momidpocharu. Optodocdaru, ix
npaktuuHe 3HadeHHs. [amorenigm docdopy, ix BraactuBocTti. biojoriyHa posb

dochopy. DocdaTHi 1006pUBa.
7. EJJEMEHTH NOBIYHOI MIJITPYIIU V I'PYIIU

3aranpHa XapaKTEPUCTHKA aTOMIB €JIEMEHTIB. MOXIMBI BaJ€HTHI CTaHW 1 CTEMEHl
OKHCHEHHS B 3aJIEKHOCTI B/l €IEKTPOHHOT OY/TOBH aTOMIB.

Bananiit, Hio6ii1, Tantan y npupomi. 3araipHa XapakKTepUCcTHKa cIoco0iB qo0OyBaHHS,
(i3UKO-XIMIYHUX BJIACTUBOCTEH TPOCTUX PEUYOBMH 1 HAWBaXIMBIIIUX CIOIYK
CJICMCHTIB.

8. EJJEMEHTH I'OJIOBHOI ITIATPYIIX IV TPYIIN

3aranpHa XapaKTEPHCTHKA eleMeHTiB roioBHOi miarpymu IV rpynu. Kapbon. KapGon
B npupoai. AmorpornHi Bujgo3minu KapOony: amma3, rpadit, kapOin. Tum
riopuau3aiiii opoitaneit aromi KapOboHy B oro aioTponHux BU03MIHaAX. AKTUBOBaHE
BYTiuIs. 3aCTOCYBaHHA HOro sk copOeHTa. XIMI4H1 BIacTUBOCTI KapOoHy. [IpakTtuune
3aCTOCYBaHHS BIIHOBHHUX BJIACTUBOCTEH KapOOHY.

Cumimiit ta #oro cnonyku. Cumimiit y npupoal. Cumikatu. CrnocoOu 100yBaHHs
cuninito. Bnactusocti cuniniro. Crnonyku Cuiiniro 3 I'igporenoM. CUTIIUAN METaiB.
Cuminini mioxena. Ksapim. KsaprioBe ckimo. CumikaTHi KucioTd. CHIIIKaTH, PO3YHMHHE
ckio. [lemeHt. beton.

9. EJJEMEHTHU NNOBIYHOI NIATPYIIU IV IT'PYIIU
3arajibHa XapakTepucTHKa aToMmiB eneMeHTiB. TutaH, lupkoniii, ["adniit y mpuposi.
JloOyBaHHS IIUX METaIiB, X (i3U4YHI Ta XIMIYHI BIaCTUBOCTI. [IpakTH4HE 3aCTOCYBaHHS
TUTaHy, IUPKOHIIO, TapHIIO Ta iX CILJIaBiB.

10. EEMEHTH I'OJIOBHOI IIJITPYIIH ITI TPYIN
3arajibHa XapaKTepUCTHKAa aTOMIB E€JEMEHTIB: €JIEKTpOHHA OyaoBa, 3MIHA pajalycCiB
aTOMIB, €Heprii HoH13alii. HaliBaxiuBIIi MpUPOHI CIIOJTYKH.
bop. Anotponni Bumo3miHu. Di3uuHi, XIMIYHI BJIACTUBOCTI amMoOp(HOro Ta
KpuctasiuHoro 6opy. JloOyBanus Oopy. bop sk wmikpoenement. Cnonyku bopy:
oopanu, Oopuam MetamiB. Oxcuna Ta TiApokcua bopy: cTpykrypa, BIacTHUBOCTI,
3acTocyBaHHs. OpTOOOpHA KUCIIOTA.
AnromiHii. @Di3uyHI Ta XIMIYHI BJACTHUBOCTI MPOCTOT PEYOBUHU, JTOOYBaHHS.
AmoMoTepmis. 3aCTOCYBaHHs allIOMiHIIO Ta Woro cruiaBiB. J{oOyBaHHS 1 BIAaCTHUBOCTI
HalBaXJIMBIIIUX CHOJNYK AJIIOMIHIIO: OKCHAY, TIAPOKCHUIY, COJeil; NpaKkTUu4YHe
3aCTOCYBAHHS IIUX CIOJIYK.

11. EJJEMEHTHY NMOBIYHOI NIATPYNU III I'PYIIN
3aranpHa XapakTepucTHKa aToMmiB enemeHTiB: Ckanniii, Itpiit, JlanTan, AKTHHIN.
Oco0aMBOCTI €NEeKTPOHHUX CTPYKTYp aToMiB eneMeHTiB. llommupenHs y mpuponi.
®13uYH1 Ta XIMI4HI BIACTUBOCTI MPOCTUX PEeUOBHUH. HalBaXXIMBIlIl CIIOJTYKH: OKCHIH,
T'1APOKCHUIH, COJIL.

12. 3AT'AJIBHI BJIACTUBOCTI METAJIIB



Micue MetainiB y nepioauuHiil cuctemi eaeMeHTiB. OCoOJUBOCTI €IEeKTPOHHOI OYy10BU
aToMiB MeTaniB. MeTamiuyHui CTaH pPEYOBUHHM, 30HHA Teopis OYJOBH KPHUCTAIIB,
METATIYHUHN 3B’ 130K. THIMM KpUCTAIYHUX TPaTOK MeTajiB. MeTanu y mpupoIi.
OcHoBHI pyau, 30aradyeHHst pyA. HaiiBakmupimi MeToau J00yBaHHS METAIIB 13 PY.
JloOyBaHHS METaIB €JIeKTPOJI130M PO3ILIABIB 1 PO3YHHIB.

13. EJJEMEHTHU I'OJIOBHOI IJICPYIIA I T'PYIIU. JTYKHI METAJIU

3aranbHa XapakTEpPUCTHKA aTOMIB €JIEMEHTIB: €JIeKTpOHHA OyJoBa, palycH aTOMIB,
eHeprisi HoHi3allli, CTaHAapTHI €JEKTPOJHI MOTEHIIadu. 3MiHa BIACTUBOCTEN MPOCTHX
PEUYOBHH 13 30UIBIICHHSIM MOPSIKOBOTO HOMEPY €JIEMEHTA.

JlyxH1 Metanu y nipupoi. [3otonHuit ckinan. HalBaxnusimii npupoaHi croixyku. Poib
cnonyk Kaimito 1 Hatpito y ¢izionoriunux mporecax. J[oOyBaHHS JY)KHUX METaliB,
(b13UuH1 BJIACTUBOCTI, MpaBWwia poOOTH 3 JIY)KHUMH MeTajlaMH. XiMIYHI BJIaCTHBOCTI
MPOCTUX PEYOBHH Ta CIOJYK €JIEMEHTIB: TJIPUIB, OKCU/IIB, T1IAPOKCHUIIB, TIEPOKCHU/IIB,
coJiei. 3acToCyBaHHsI JIY)KHUX METaIIB Ta ix cosneit. Kamitni noOpuBa.

14. EEMEHTH MOBIYHOI IATPYIIA I TPYIIN
3arajibHa XapaKTEpPUCTHKA aTOMIB €JIEMEHTIB: €JIEKTpOHHAa Oy/oBa, 3MiHa pPajlycCiB,
eHepriil MoHi3allli, CTaHAapTHUX CJICKTPOAHUX MOTeHianiB y psaay Kynpym — Aypym.
Kynpym, Aprentym, Aypym y npupozi. Crnocobu ix noOyBaHHs. 3aCTOCYBaHHS IUX
MeTalliB Ta ix cmiaBiB. HaiiBaxuusimi cnonyku Kynpym, ApreHTym,

15. EIEMEHTH I'OJIOBHOI IIIJICPYIIHA I1 TPYIIN

3arajibHa XapaKTepUCTHKAa aTOMIB E€JEMEHTIB: €JIEKTpOHHA OyaoBa, 3MIHA pajalycCiB
aTOMIB, €HEPTii HOHI3aIlli, CTAHJAPTHUX EJICKTPOAHUX MOTCHIIANIB B psaay bepumiit —
Paniit, 13oTomHMi ckian. 3MiHAa BIACTHUBOCTEH MPOCTUX PEUYOBHH 13 30UIBIICHHSIM
MOPSKOBOIO HOMEpYy ejieMeHTa. J[oOyBaHHsS MpoCcTUX peuoBHMH. MarHii 1 Kanbiii —
BXKJIMB1 €JIEMEHTH >KMBO1 MpUpoau. Pi3UyHI BIACTUBOCTI MPOCTUX peuOBUH. TexHika
0e3reku npu poOOTI 3 KaJbI[IEM, CTPOHIIIEM, OapieM. 3aCTOCYBaHHS MPOCTUX PEYOBHH.
CruiaBu Marito.

XiMI4YH1 BIaCTUBOCTI MPOCTUX PEUYOBHH Ta iX CIOMYK. 3aKOHOMIPHOCTI 3MIHU XIMIUHUX
BJIACTUBOCTEN TiAPHJIIB, OKCUAIB, T1APOKCUAIB, MEPOKCUIIB, coliel y psany bepumiit —
Paniit. Heramene i ramene xsopHe BanHo. KOpCTKICTh BOJU Ta METOAHM ii yCYHEHHS.

16. EIEMEHTH IMOBIYHOI MIATPYIIA 11 TPYIIN

3arajibHa XapaKTEPUCTHKA aTOMIB €JEMEHTIB: eJeKTpOHHa OyaoBa, 3MiHa pajiycCiB,
eHepriil WoHi3alii, CTAaHIapTHUX EJNEKTPOAHUX MOTeHIianiB y pany Lunk— Kammiit —
Mepxkypiii. HaiiBaxxnuBimi npupogai cnonayku. Crnocobu ao0yBaHHS LUHKY, KaJMilo,
Mepkypito. [IpakTudHe 3acTocyBaHHA IMX MeTaliB Ta iX cruiaBiB. dizionoriyHa mis
cnonyk Ilunky, Kanmiro, Mepkypito. Texnika Oe3nexku mpu poOOTi 3 PTYTTIO Ta ii
CHOJTyKaMH.

®i3uyHI Ta XIMIYHI BJIACTUBOCTI MPOCTUX PEUOBHUH Ta ix crmonyk. Crmomyku MepKypiro
y cTerneHi okucHeHHs +1. HalBanuBilll KOMIUIEKCHI CIOJYKH €JI€MEHTIB MOOI4HOI

niarpyn II rpynmu.
[TopiBHSTEHA XapaKTEPUCTHKA €IEMEHTIB TOJIOBHOI Ta 1o0i1uHOi miarpym Il rpymw.

17. EJJEMEHTHY I'OJIOBHOI HIATPYIIH VIII TPYIIN



Micuie 61aropoHuX ra3iB y MepioJuyHii CUCTEM1 €JIEMEHTIB Ta eJIEKTPOHHA CTPYKTYypa
ix aTomiB. [losicHeHHs ICHYBaHHS OJJHOATOMHHUX MOJIEKYJI 3a MeTojamu B3 ta MO.
3MiHa MOTEHI1aIiB MOHI3allll aTOMIB OJIarOpoJHUX Ta3iB 13 301UIBIICHHIM MOPSIKOBUX
HOMEpIB €JIEMEHTIB.

bnaropogni rasu y mnpupoai, ¢i3uyHi Ta XiMI4HI BiacTuBOCTI. HaiiBaxnusimii
cnonyku Kcenony 1 KpunToHy pi3HUX CTyNEHIB OKMCHEHHS: BIaCTUBOCTI, JOOYBaHHS,
3aCTOCYBaHHS.

18. EJEMEHTHY NOBIYHOI NIArPYIN VIII TPYIIN
3aranpHa XapakTEpPUCTHUKA eIeMEHTIB poauHu Pepyma i MIIaTHHOBUX METATIB.
Enementu ponuau depyma. I[lommupeHHs B npupoil, HAWBKIMBINII TPUPOJIHI
cnonyku. CrutaBu 3ajii3a:; 4aByH 1 ctajb. JloOyBaHHS HIKETIO 1 KOOAJIBTY.
Enementu poaunu Ilnatunu. [ommpenHs y npupo/i, ictopis BiAKpUTTS. OcoOIMBOCTI
(G13UYHUX 1 XIMIYHUX BIIACTUBOCTEH MPOCTUX PEUOBHH, iX MPAKTUYHE 3HAUCHHS.

Poszain III. OPTAHIYHA XIMISI
1. TEOPETUYHI OCHOBU OPTAHIYHOI XIMII

[Ipenmer opraniyHoi XiMii. OcoOMMBOCTI OyJOBUM OpPraHIYHHUX CIOJNYK. 3B’ A30K
OpraHiyHoi Ximii 3 IHIIMMH HAayKaMWd Ta 3HAYEHHsS JUIsI iX CYY4acHOTO PO3BHTKY.
Jlxepena CHpPOBHHHM oOpraHiyHuX cooiyk. [Ipupoga Ta Tumu XIMIYHUX 3B’S3KIB Yy
cnostykax Kap6ony.

30ymxennii crad aroma KapOoHy Ta Tumu riopuausailii #oro aTroMHuUX opOiTaneit
(sp’, sp’, sp-ribpuamsanii). TIoHATTS PO G- Ta T-3B’SI3KN.

Knacudikaritist 1 HOMeHKIJIaTypa opraHiyHux cronyk. Kimacudikaiiis opraHidHUX CIIOIYK:
3a 0yJI0BOIO KapOOHOBOTO JIAHIIOTAa — alMKJIIYHI (aJIKaHH, aJIKeHH, aJIKaJl€H!, alIKiHM),
KapOOIMKIIYHI TIIUKIIYHI, apOMaTHU4H1), TeTePOIUKIIYHI CIIOJIyKHd;, 3a HasSBHICTIO
XapaKTepUCTUUHO1 TpynH. [IOHATTS MpPO rOMONIOTIUYHUMN Psijl, CTAPILy XapaKTEPUCTUUHY
rpyImy, KJ1ac OpraHivHUX CIOJIYK.

Tunu HOMEHKIATyp OpraHIYHMX CIOJYyK: TpHUBlajdbHa (ICTOpUYHA, TpaJuIliiiHA),
palioHanbpHa, paAuKalIbHO-QYHKIIOHANIbHA, cucTeMaTnyHa (HomeHkiIaTypa [UPAC).
OCHOBHI THOHU 130Mepil OpPraHIYHUX CIOJYK: CTPYKTypHa (CTaTWU4Ha, JAWHAMIYHA),
mpocTopoBa (KoHpopMaIlliiiHa, EeHaHTIOMEPIs, G - Ta T - AlacTepeomepis).

B3aemHMiI BIIMB aTOMIB y MOJEKylIax oOpraHidHuX cnoiyk. [loHsSTTs mpo
IHAYKIIAHANA Ta Me30MepHUN edeKkTH, edeKT rinepKoH oraiiii.

[ToHsATTS Mpo MexaHI3MU opraHiyHux peakiii. Knacudikaiis peakiiiii 3a HapsSIMKOM:
npuennanas  (A-peakmii), Bimmemienns (E-peakmii), 3amimenHs (S-peaxitii),
NeperpynyBaHHs; 3a TUIOM PO3PHUBY XIMIYHHMX 3B’S3KIB: TOMOJITHYHI, F€TEPOJIITUYHI.
[lonsaTrs mnpo BUIBHI pajguKany, KapOOKaTiOHM, KapOaHIOHH, eJNEeKTPOPUIbHI Ta
HYKJIEO( JIbH1 peareHTH.

2. BYITJVIEBOJHI
AJlKaHH
XiMIYHUH CKJIal, 3arajibHa GopmyJia Ta TOMOJIOTIYHUHN PsiJl alKaHiB.
[loHsATTS TIpO MEpPBUHHI, BTOPHUHHI, TPETHHHI Ta 4YeTBEPTHHHI atomMu KapOony.
Homenkmarypa ankaniB: TpuBianbHa, pamioHanbHa, cucremarnaHa (IUPAC). [3omepis
aJKaHIB: CTPyKTypHa, mpoctopoBa. CrnocoOu CcHHTE3y alKaHiB: MPOMHUCIOBI Ta
naboparopHi. OkucHeHHs ankaHiB. ['opiHHA. XiMiuHI BIACTUBOCTI Ta BUKOPUCTAHHS.



HenacuueHi auKJIiYHi BYrJjieBOAHI
AJIKeHH

3aranpHa Qopmyrna. ['OMONOTIYHUEN psSA aTKeHIB 1 WOTO TEHETUYHUH 3B’SI30K 3
TOMOJIOTIYHUM psiIOM ankaHiB. HoMeHknaTypa alikeHiB: TpHBialbHa, palllOHajbHa,
cucrematudyHa (IUPAC). [3oMepis ajkeHIB: CTPYKTypHa (po3raiay>keHHs KapOOHOBOTO
CKEJIETY 1 MOJI0KEHHS MOABIMHOTO 3B’ S3KY), IpocTopoBa (yuc- 1 mpawnc- ta Z-, E-).
CnocoOu J100yBaHHsI aJKEHIB: peakiii BIAMICIUICHHS, TiApYBaHHS, BUALICHHSA 3
MPOAYKTIB KpEKIHTY HadTu Ta mnpupogHoro raszy. Di3uKo-XiMIYHI BJIACTHUBOCTI
aJIKCH1B, BUKOPUCTaHHSI.

Aaxanienu. Kayuykn
3aranibHa (opmyra, kiacudikailis, HOMEHKIATypa, 13oMepisd. [[ieHu 3 KOH IOrOBaHOIO
CHUCTEMOI0 MOJIBIHHUX 3B’s13KiB. JloOyBanHsa OyTa-1,3-1ieHy Ta i30mpeny (2-meTtundyTa-
1,3-11€Hy). XiMi4H1 BIACTUBOCTI KOH FOTOBaHUX JII€HIB Ta BUKOPHUCTAHHS.

AJIKiHH
3aranpHa opmysia. ['oMOJIOTIYHMINA Psif] AIIETHIICHOBUX BYTJIEBOHIB 1 HOTO TCHETHYHUN
3B’A30K 3 TOMOJIOTIYHMMH psilaMd alKaHiB 1 ankeHiB. HomeHkmaTypa Ta i3omepis
ankiHiB. [loHATTS npo TepMmiHanbHi ankind. Crocodu 100yBaHHS aNKiHIB: TPOMUCIIOBI,
naboparopni. Di3uyHI BIACTUBOCTI AlETHJIEHOBUX BYIJIeBOAHIB. EnexTponHa OymoBa
alleTUJICHOBUX BYTJeBOJHIB. JliaroHanpHa sp- riOpunusaunis aroma Kap6ony. XimiuHi
BJIACTUBOCTI AJIKIHIB.

uxiaivHi ByrjieBoaHi
Huxnoankanu. llukiaoankenu.

[Muknoankanu. 3arambHa ¢opMmysia, HOMEHKJIaTypa. Tumm i30Mepii: CTPYKTypHa,
npoctopoBa. Teopis nHampyxenHs baitepa 1 koHpopmamiiiHa Hampyra B IHMKIIaX.
CTtpykTypHa, TE€OMETpHUYHA, ONTHYHA 1 KOHOpPMAIlIiHA 130Mepisi JU3aAMIIICHUX
UKJI0ankaHiB. EnexTpoHHa OynoBa HMKIOMNpOIaHy («0aHaHOBH 3B’A30K»). XiIMIuHI
BJIACTHUBOCTI LUKJIONponaHy. EnekrponHa OyaoBa IUKIOreKcaHy. XiMiuHI BIACTHBOCTI
nukiorekcany.  [lopiBHSHHS ~ BJIACTUBOCTEH  IUKIIONPOMAaHy,  IUKIOOYTaHY,
[UKJIONEHTAaHy 1 UMKJIOTeKCaHy: BIJHOIIEHHS JIO Jii  BOJIHIO, TaJOTEHIB,
raJIOr€HOBOJIHIB, OKHCHHUKIB.

ben3sen ta iioro romoJioru
benzen. MonekynsapHa popmyna. Enexrpornna 6ynoBa OeH3eHYy, CXEMU o- 1 1-3B’ I3KIB.
KBaHTOBOXIMIUHI MiaAX0AuW a0 OYyJIOBM OE€H3EHY: METOJ BaJICHTHUX 3B S3KIB. 7I,7-
Kon’rorariiss Ta eHeprisi KoH’roraimii MoJieKyiau OeH3eHy. [IoHATTS mpo apomMaTuyHi
BJIACTUBOCTI O€H3€HY Ta IHIIMX OpraHiYHMX pe4yoBUH. [IpaBUIO apOMAaTHYHOCTI
XIOKKEI.
XiMmivHI crocoOu CHHTE3y O€H3eHy: ACTIAPYBaHHS IHMKJIOATKAHIB, JIET1APOIUKIII3AIisa
aJIkaHiB, UKJIOTpUMepuU3allis aneTuieny. [IpupoaHi mxepena 100yBaHHS apOMaTHUYHUX
BYTJICBOJHIB. XIMIYHI BiacTUBOCTI Oen3eHy. IlpaBuna opieHTtamii Ay peakiiid
eJeKTPO(GUILHOTO 3aMIIICHHS B sI/Ipi OCH3EHY .

BararosinepHi apoMaTH4HI CIIOJIYKH 3 KOHICHCOBAHMMM S1/APaMH OeH3eHYy



Ha¢ranen. Enektponna 6ynoBa. HepiBHOMIpHICTh PO3MOALTY €IEKTPOHHOT T'YCTHHH B
o- 1 [-nonoxeHHSX HadTaIeHOBOro sapa. Peakimii 3aMillleHHs, NPUETHAHHS,
OKHCHEHHSI HaTaJICHY.

BbararosiiepHi apoMaTH4HI CIIOJIYKH 3 i30J1bOBAHUMU SIIPAMH O€H3eHY
Hudenin, nodyBanus. ®eninmeranu. CunTe3 TpudeHuUiMeTaHy (peakiiss Dpigens-
Kpadrca) 1 itoro BractuBocti. bapBHUKH TpU(EHIIMETAHOBOTO Py .

3. DYHKHIOHAJIBHI ITOXIJAHI BYI'JIEBOJHIB
I'ajiorenoajnxanu

3aranpHa  QopMmyia, TOMOJIOTIYHUM psA TaloreHoalkaHiB. TUIHM HOMEHKJIATYP:
TpuBiaJbHA, paauKaibHO-GyHKIIOHATRHA Ta cucTeMarnuHa (IUPAC). Tunu i3oMmepii:
CTPYKTYpHa, TMpocTopoBa (koHdopMalliiiHa, eHaHTioMmepis, Alactepeomepis). PizuuHi
BJIACTUBOCTI rajoreHoankaniB. Criocodu 1o0yBaHHS rajlOr€HOAIKAHIB.

Enexktponna OynoBa ajKiIrajJoreHiAIB: 1HAYKIIHHUN e]ekT, eHepris, MOISPHICTh 1
3MATHICTh A0 TOJsApu3alii 3B’sI3KIB KapOOH-TamoreH. XiMiuHI BJIACTUBOCTI: peakii
3aMillleHHs, BiAmeruieHHs (mpaBwio 3aifiieBa). BigHOBIEHHS TalOreHOANIKAHIB.
B3aemopiss ramoreHoankaHiB 3 MeTanamu. JloOyBaHHs peakTuBiB ['punbspa, ix
BUKOPHUCTAHHS.

I'anorenoapenu
Apunranoreninu.  Homenkmarypa, 13omepis, i3uunHi  BiactuBocTi.  CuHTE3
apwiIrajJoreHiiB. ['aoreHyBaHHs B AP0, MexaHi3M peakiiii (Sg2). YMoBHU XJI0pyBaHHS
ToiyeHy B sa1po (Sg2) 1 B 61ynuii jganuor (Sg). EnexrponHa OymoBa apuiiraaoreHiaiB:
p,T-KOH 1orarfis. XiMidH1 BIACTUBOCT1 apWJIrajJoTeH11B.

Hirpocnoayku anxi¢aTH4HOro T2 apOMaTUYHOT 0 PSIAiB
3aranbHa (hopmysia, TOMOJOTTYHUAN Psill, XapaKTePUCTUYHA TPYTIa HITPOCIIOIYK.
Homenxknartypa. JloOyBaHHSI HITPOCIIOIYK. XIMIYH1 BIAaCTUBOCTI HITPOAJIKAHIB.

AMiHH aipaTHIHOTO0 Ta APOMATUYHOIO PSAIIB
["'omomnoriynuit psi aminiB. [lepBuHHI, BTOpUHHI 1 TpeTUHHI aMink. HomeHknaTypa.
JloOyBannst aminiB. Di3W4HI BIACTUBOCTI aMiHiB. EjnexkTpoHHa 1 mpocTopoBa OyaoBa
MOJIEKYJT aMiHiB. XIMI4H1 BIACTUBOCTI aMiHiB. KHCIIOTHO-OCHOBH1 BIaCTUBOCT] aMiHIiB.
Peakiii ankiaroBaHHS aMiHiB. AIOBaHHS aMiHiB. [[if HITPUTHOI KHCIOTH Ha
NEpPBUHHI, BTOPUHHI 1 TPETUHHI aMiHH.

ApoMaTH4Hi Aia30- I 2a30CN0JIYKH. A300apBHUKH
Com pgiazonito. JloOyBaHHA coJjiell [11a30HII0 peakii€l0 ia30TyBaHHS, YMOBHU
npoBeJeHHs peakilii. XiMIYH1 BJIaCTUBOCTI cosield nia3oHit0. Peakuii coneii nia3oHiro 3
BUJIUICHHSIM Ta 0€3 BUAUICHHS a30Ty Jia3orpymnu. Peakiiis a3ocnonydeHss 3 ¢peHoiaMu 1
apOMaTUYHUMHU aMiHaMU. A300apBHUKHU.

OaHo-, 1BOX- | TPOXATOMHI CHHPTH
XapakTepucTUyHa rpymna CImupTiB, iX aTOMHICTh. 3arajibHa (QopMmysia OJHOATOMHHUX
CHUPTIB Ta iX roMoJOTidyHUHN psia. ['eHeTHyHUI 3B’SI30K MiXK TOMOJIOTIYHUMHU PSAaAMH
CIIUPTIB 1 HACMYEHUX BYTJEBOAHIB. [30Mepis CIUPTIB.



[lepBunHHI, BTOpHHHI 1 TpeTUHHI crnupTH. HomeHkiarypa: icTopuyuHa, pallioHajbHa,
panukanbHO-GyHKII0HATBHA, cucteMatnyHa (IUPAC). Crnocobu noOyBanHs. Di3uuHi
BJIACTUBOCTI CHHUPTIB. 3aJCXKHICTh TEMIIEpAaTypu KHIIIHHS CIUPTIB Biag OyI0BH iX
MOJIEKYJU. MIKXMOJIEKYJIIPHUM BOJAHEBUM 3B’S30K y cnUpTaxX. PO3YMHHICTE COUPTIB Y
Boai. Enextponna OyaoBa CHpTIB.

XiMi4YH1 BIaCTUBOCTI cnupTiB. OKMCHEHHS CIUPTIB. [1eHTHdiKalis CoupTiB.
HaiiBaknmuBimii TpeACTaBHUKM HACHMYCHUX OJIHOATOMHHUX crupTiB. OTpyitHa mdist
MeTaHoJy. BukopucTtanns eranoiny B 6ioorii, 010ximii, (papmaxosiorii.

ETtepu
3aranpHa cbopMyna TOMOJIOTIYHHH Psif, i30Mepiﬂ HOMEHKIATypa.
JloOyBaHHS eTepiB MIXMOJEKYJISIPHOIO JETiApaTalli€lo CIUPTIB Ta i3 TajJoreHOaNKaHiB
(peakuiss Binbsamcona). Enexktponna OynoBa erepiB 1 ix XiMi4HI BJIacTHUBOCTI.
3acTocyBaHHs eTepy 1 TeXHiKa Oe31eKu Mpu poOOoTi 3 HUM.

DeHOo/IH | ApOMATHYHI CIUPTH

OnnoatomHi ¢eHOH: 3araibHa (opmysia, TOMOJIOTTYHUM Psil, HOMEHKIATypa, 130Mepis,
¢13uuni BrnactuBocTi. /[oOyBaHHS Ta XIMIYHI BJIACTHBOCTI OJHOATOMHHUX (PEHOJIIB.
Enextponna 6ynoBa ¢enony. Peakuii, 00ymoBieni HasBHicTIO rpynu —OH. Brmus snpa
OeH3eHy Ha KHCIIOTHO-OCHOBHI BiIacTHBOCTI (penomy. Peakuis ¢enonis 3 ¢epym (III)
XJIOpUIOM. AJKUTIOBAHHS, anuitoBaHHs (eHomiB. Peakiii 3a ywyacTio OEH3E€HOBOTO
sanpa. Peaxmii emektpodinpbHOro 3aMimieHHS B OCH3EHOBOMY slpi  (eHOIY:
raJIoTeHyBaHHs, Cy/lb(QyBaHHS, HITpyBaHHA, C-aJKUIIOBaHHS, Aa30CMHOJIy4YEHHS,
kapOokcumoBanHs  (peakmisi  Konwsbe).  baratoatomui  ¢denomm. I[lipokaTtexodn,
PE30OPIMHOJ, TIAPOXiHOH, Tiporanon. JloOyBaHHS, BIIACTUBOCTI. 3aCTOCYBaHHS
0araToaToMHUX (PEHOIIB.

Anbjaeriam i KeTOHH aJi(paTUHIHOT O PSY.
['omomoriyHl psiav, XapakTepUCTHYHI TPYHNU aibAeriiiB 1 KETOHIB, HOMEHKJIATypa
(TpuBianbHa, palloHaNbHA, CHUCTeMaTHU4Ha), 13oMmepia. Crnocobu noOyBaHHs. Di3nyHI
BiactuBocTi. [lpupona moxasiiiHoro 3B’s3ky B KapOoHUTpHIM Tpymi C=0. XimiuHi
BJIACTUBOCTI albAETiAIB 1 KeToHIB. HykieoduibHe npuenHaHHs 10 KapOOHUIBHOT IPyNH
3a MexaHi3MoM Ay. Peakii3a ydacTtio o - atoMiB ['inporeny. 3aMilieHHs O -aTOMIB
[Naporeny Ha ranoreH. Peaxmii xoHmeHcarlii ampaerimiB. AJb0JIbHA KOHJICHCAITIS
anpleriiiB Ta 11 MexaHi3M y JyXHOMYy cepenoBuini. KpoToHoBa KoHAeHcaris.
BinHoBneHHs anpaerifiB 1 keToHiB. OKUCHEHHS aibJeriiiB 1 KeTOHIB. SIKiCHI peakirii
aJmBIETiMIB; peakilis cpiOHoro a3epkana, B3aemofia 3 kKynpyM(Il) rimpoxcumom i1 3
GyxcuHCYIb(pITHOIO KHca0TO0. [lomiMepusanisi aibaeriais.
Haiiaxxnusimii mipeactaBHUKU. Dopmanpieriyi, OLUTOBHH allpJieTil, aleToH 1 iX
100yBaHHS B TIPOMHCIIOBOCTI, 3aCTOCYBAaHHSI.
Henacuueni anbnerian. Axponein. JloOyBaHHs, eneKTpoHHa OyA0Ba, B3a€EMHU BIUIHB
aToMIB y MoJieky:i. Peakinii 3a ygacTro kapOOHUIBHO1 TPYIH Ta MOJIBIHOTO 3B’ sI3Ka.

AJberiia | KeTOHU APOMATUYHOTO PAXY
ApoMaTH4HI aNbAETiIA Ta KETOHU. [ OMOJOTIYHUE psijg, HOMEHKJIATypa, CIOCOOu
nobysanns. EnxextponHa OygoBa apOMaTHYHUX QJIBJETIAIB 1 B3aEMHHUM BIUTHB aTOMIB Y
ix Monekynax. XiMiuHI BJIACTMBOCTI apOMaTHMYHUX aiblAeriAiB. Peakuii 3a ydacTio
KapOOHIHHOI TPyIH Ta OCH3EHOBOTO KIJIBIIA.



Kap06oHoBi KHC/I0TH BCiX TUIIB Ta iX PYHKIIOHAJbHI MOXiAHI
HacuuyeHi MOHOKApPOOHOBI KMCJI0TH Ta IX PYHKIIOHAJbHI MOXiTHI
['oMonoriyHui psiz, XapakTepUCTUYHA Tpyna KapOOHOBUX KHCIOT, HOMEHKJIATYpa
(TpuBianbHa, palioHajlbHA, cHCTeMaTudHa), 13omepia. Crnocobu mgoOyBanHs. Pi3nuuH1
BJIACTUBOCTI. MDKMOJIEKYJISIpHI BOJHEBl 3B’si3ku  (numepu). EnextponHa OynoBa

KapOGOKCHIBHOT rpymu. Peakiii HykiIeodiTbHOrO 3aMilieHHs 611 sp’-riGPHAH30BaHOrO
atoma KapOoHy B KapOOKCWJIBbHIM IpyIi: 100yBaHHS rajJor€HOAHTIAPHUIIB, aHTIIPUIIB,
ectepiB, amiJiB. BracTuBOCTI kKapOOHOBHX KHUCIOT 32 y4YacTIO aJIKUIbHOTO 3aMICHHUKA.
Brmnu  kapOokcunpHOI Tpynmu Ha pyxiuBicTh a-atoma [ligporeny. Oxpemi
NpEACTAaBHUKKU:  MypalnHa  KuciioTta  (moOyBaHHS,  OCOOJSMBI  BIACTHUBOCTI,
BUKOPHCTaHHS), OITOBAa KHCIOTa (IoOyBaHHs, BiacTUBOCTI). IlaapMiTHHOBA,
CTeapuHOBA 1 BUII1 KApOOHOB1 KUCJIOTH.

OyHKITIOHATBHI MOXiAHI KapOOHOBUX KHCJIOT: COJi, TaJOTEHAHTIAPHUINA, aHTIIPUIH,
ecTepH, aMiJiu, HITPUIIH.

Comi kapOOHOBHX KHCIOT. Mumio Ta HOro BIacTHBOCTL. BukopuctanHs  conei
KapOOHOBUX KUCJIOT AJi J0OYBaHHS HACHYCHUX BYTJICBOJIHIB, AJIbACTI/IIB 1 KETOHIB.

HenacuuyeHi MOHOKapOOHOBI KHCJa0TH. ZKupu
l'omonoriunuii psim, HOMEHKIATypa, 130Mepis (CTPYKTypHa Ta TE€OMETpPUYHA IIHC-,
TpaHc-130Mepis). AKpHJIOBa, METAaKpHJIOBAa, KPOTOHOBA KHMCJIOTHU. XIMIYHI BIACTHUBOCTI
HEHACUYCHUX KHUCIIOT.
[ToniMepu3ariis akpuIOBOi 1 METAKPUIIOBOI KUCTIOT Ta iX ectepiB. Opraniune CKIo.
HeHacuueHi BUIIi KapOOHOBI KHCIOTH. 1X Gyn0Ba, BJIACTHBOCTI, 3HAYeHHs. Bionoriuna
pOJIb HEHAaCHYEHHUX >KUpHUX KHUCIOT. Kupu (Tpurminepuau). Buimi nHacuueni 1
HEHACU4eHI KapOOHOB1 KHCIIOTH, $KI BXOASATH JO CKJIAQAy >XUPIB. XIMIYHUN CKiIaj
TBEPJAUX 1 PIAKUX XKHUPiB. XIMIUYHI BIACTUBOCTI *)upiB. ['iAposi3 (OMUJIEHHS) >KUPIB.
['iaporenizaiis KuUpiB Ta B3aeMOJIA iX 3 OpPOMHOIO BOJOI, PO3YHHOM Kaliid
nepMmanraHaty. Bukopucranns xupiB y TexHimi. biomoriuyna posus xKupis.

J{MKapOOHOBI KHCJI0TH

['oMonoriunuil  psig, HOMEHKIATypa. 3araibHi METOAM J0OyBaHHS JUKAapOOHOBUX
KHUCJIOT. XIMIYHI BJIACTUBOCTI JUKApOOHOBUX KHUCIOT. OnepKaHHS MOXITHUX
JTUKApOOHOBUX KHUCIOT: cojied (X Ha3BW), €CTEpiB, rajlOr€HOAHTIAPHIIB, aHTIIPUIIB,
aMi1iB. BifHOIIIEHHS 10 HarpiBaHHA JUKapOOHOBHX KHUCJIOT. OKpemi NpeaCcTaBHUKHU.
[[laBneBa kKCIOTa, OCOOJUBOCTI €IEKTPOHHOI OyJ0BH, PO3KJIaIaHHs MPU HArpiBaHHI 3
Cynb(aTHOI KHCIOTOIO, BIIHOIICHHS JO [ii OKWUCHUKIB. MajoHOBa KHCIIOTA,
MAJIOHOBUM €CTEP.

AMIHOKHCJI0TH

Knacudikamis  amiHOKUCIOT. ['OMoJOTiuHI  psaud,  XapaKTePUCTHYHI  TPYIMH
HOMEHKJIaTypa aMiHOKHCIOT. o-, f-, -, O-AMIHOKUCIOTH. [30Mepis amMiIHOKHCIIOT.
OnTuyHa aKTUBHICTh aMIHOKHCIOT. D- 1 L-aMiHOKHCIOTH Ta iX TOIIMPEHHS B
npupoii. CUHTE31 aMiHOKHCIIOT.

XiMI4H1 BJIACTUBOCTI aMIHOKHUCIOT. AM(OTEPHICTh aMIHOKHUCIIOT. JlekapOOKCUITIOBaHHS
aMIiHOKUCTIOT (yTBOpeHHs OioreHHMX amiHiB). Peakiii 3a ywacTio aMiHOTPYyIH:
allWJIFOBAHHS, aJKUTIOBaHHS, B3a€MOJIiI 3 HITPUTHOK KHUCIOTOK. BimgHomeHHS 10
HarpiBaHHs a-, f-, y-, O0-aMIHOKHCJOT. 3acTOoCyBaHHS amiHOKucioT. Ilentuam 1
NENTHIHAN 3B’ S130K. Y TBOpEHHS 1 Oy/10Ba MENTHAHOTO 3B’ SI3KY.



Kap0oHOBI KHCJI0TH ApOMATHYHOIO PSAY

ApomaTidHi MOHOKapOOHOBI KHCIOTH. ['oMomoridyauii psia, HoMmeHkinatypa. Crnocoou
noOyBanHs. EnextpoHHa OynoBa apOMaTHYHUX MOHOKApOOHOBUX KHCIIOT, B3a€EMHHIA
BIUIMB aToMiB y Mojekymi. Peakuii 3a ydacTio KapOOKcWibHOT Tpynu. Peaxiii
eJIEKTPO(P LIIHHOTO 3aMIIIEHHS B apOMaTHUYHOMY SI/IP1.

benzoiiHa kucioTa Ta calilMioBa KHUCJIOTA: JOOyBaHHS Ta XIMI4HI BJIACTHBOCTI.
[ToximH1 camiuIoBOT KUCIOTH: aIleTUJICATIIIIIOBA KUCIIOTa (acIipuH), 3aCTOCYBaHHSI.
JukapOoHOB1 apomaTnuHi kucinotu. draneBa 1 TepedTaneBa KUCIOTH, iX A0OyBaHHS,
XiMI4H1 BIacTUBOCTI. Exooriudi mpo0aeMu BUKOPUCTAHHS (TaIaTIB.

4 XIMIATETEPOHUKJ/ITYHUX CITOJYK

TeopeT4yHi OCHOBH XiMii reTepoOUUKJIIB
Cucremarrka Ta HOMEHKJIATypa TETEPOIUKITIYHAX CIOTYK.
[lonsATTs TpO TrerepoapoMaTUYHICTh. THUIMM TeTEPOaTOMIB 1 Te€TepOapPOMATUYHUX
CTPYKTYp, KpUTEPii reTepoapoMaTHIHOCTI; TriOpuau3aIlisa 1 CTepeoxXiMis reTepoaToMiB.
Konreniss w-HaJIMIIIKOBOCTI Ta T-A€PIIIUTHOCTI B XIMii T€TepoapOMaTUIHUX CIIOJYK.
EnekTpoHOMOHOPHI Ta  €JEeKTPOHOAKIENTOPHI BJIACTUBOCTI  T'€TEPOAPOMATUUHUX
CUCTEM.

IPATUYJIEHHI TETEPOLHUKJITYHI CITIOJYKHA
[Mipon, ¢ypan, Tiodpen. bymoBa mn’SITUUIEHHHUX TETEPOLHUKIIB, IX apOMATUYHICTD.
®izuuHi BracTuBOCTI. Metoau cuHTe3y. XiMi4HI BIACTUBOCTI: anugo¢poOHICTH,
KUCJIOTHI BJIACTHUBOCTI MIPOJy, PeaKiii eIeKTpo(UIbHOTO 3aMillleHHs: HITPYBaHHS,
cynb(yBaHHS, TAIOTEHYBaHHS, PEaKIlii OKUCHEHHS Ta BIJIHOBJICHHS.
[’ aTH4sIeHH] TeTePOIMKIIN 3 IBOMA F'€TEPOATOMAaMHU: TIPa3oJl, iMi/1a30.1.
KoneHcoBaHi reTepoluKIIn: MypuH, OyI0Ba Ta BIACTUBOCTI.

HMECTUYJIEHHI TETEPOLHUKJ/ITYHI CIIOJIYKHA
Hipuaun

bynosa 1 peakiiitHa 3aaTHICTh mipuauHy. CHUHTE3W MIPUIUHOBOTO spa.
BrnactuBocTi mipuauniB. [lipuauHu sk OCHOBHU: MPOTOHYBaHHS, YTBOPEHHS N-OKCHUIIB.
[lipununau sk eneKTpoHHI aHanmoru OeH3eHy. Peakiii eneKTpodiIbHOTO 3aMillleHHS B
pAny MIpUAWHIB: HITPYBaHHS, CYIb(yBaHHs, rajoreHyBanHsa. Peakiiii HykiaeoduUIbHOTO
3aMIIEHHS B PSAAY MIPUAUHIB: 3amilieHHs ['iiporeny (aminyBaHHs 3a UnunbabiHuM).
[linepuanH, HOTO OfEpXKAHHS Ta BIACTUBOCTI. AJIKAJOiIH, 110 MICTATh SIAPO NIPUAUHY:
HIKOTHH.

5. Byraesoau
Knacudikamis ByraeBoaiB. Ckian, MOJEKYJSIpHI (GOpMYJIHd TIIHOKO3U, (GPYKTO3H,
caxapo3u, kpoxmainto 1 uemoso3n. CTpykTtypHa (opMmyria BIIKPUTOI Ta IUKIIYHOI
dbopMU MOJIEKYJIM TJIIOKO3U. XIMIUHI BJIACTHUBOCTI TJIIOKO3W. YTBOPEHHS TJIIOKO3H B
npupoji. Kpoxmans 1 1nenroa03a — mpupoaHi mojiMepu. ['iposi3 caxaposu, KpoxXxmaro i
1e0sIo3u. SIKICHI peakilii Jjis BU3HAYEHHS TUIFOKO3W 1 KpOXMajr: 3acTOCYBaHHS
BYTJIEBO/IIB, iX 010JI0T1YHA POJIb.

Po3zin IV. ®I3UYHA I KOJOIJTHA XIMISI

[Ipeamer, 3amaui 1 Meroau ¢i3uyHOi XiMmii. DI3UKO-XIMIYHI MPOILIECH B MPHUPOJI Ta
IPOMHUCIIOBOCTI.



1. XIMIYHA TEPMOJIUHAMIKA. TEPMOJMHAMIKA XIMIYHOI PIBHOBATH

Po6oTa po3mupeHHs iieaibHOro razy. TepMoauHaMIuH1 cucTeMu. BHYTpilIHS eHepris,
eHTanbmisg, KuipkicTs Temnoru 1 pobGorta sk ¢opmu nepepadi e”eprii. CtangaprtHi
YMOBH B TepMOAuHaMill. TepMoIMHaMIYHI TMpOLIECH: JOBUIBHI 1 HEIOBLIbHI,
PIBHOBaXKH1 1 HEPIBHOBaXKHI1, 000pOTHI 1 HE0OOpOTHI. IIOHATTS MPO TEIJIOEMHICTB.
TennoeMHICTh MOJIBHA TIPU CTAJIOMY 00’€Mi 1 CTaJIOMYy THCKY, CIIBBIJHOIICHHS MK
HUMU. 3aKOHHM TepMoanHaMiku. TersoBa (TepMoInHaMiyHa) piBHOBAra.

[Mpoutecu B posumHax. CraHgapTHAa EHTANbIIA PO3UYMHEHHSA, CHTAJbIIsA Tigpartarii
CHOJYKH (17151 HOHHUX KPUCTANIB).

XimiyHa piBHoBara. CTaH TUHAMIYHO1 piBHOBAru. 3akoH 1ii mac. KoHcTaHTa piBHOBaru
HpOCTOl TOMOT€HHOI XIMI4HOT peaKLm K. 1 K,. Po3paxyH0K CKJaay pIBHOBAXHOI
CyMlIHl 3a BHXIOHAM CKJIAJIOM 1 KOHCTAHTOIO plBHOBaFI/I 3MIMEHHs XIMIYHOT
piBHoBaru, npuniun Jle Illarense. OnTuManbHi yMOBH 3A1MCHEHHS IPOLIECY.

®dazoBa piBHOBara. OCHOBHI MOHATTSI: (a3a, KOMIIOHEHT, YHCIO CTYIEHIB CBOOOMIM.
[TpaBuio a3 I'i66ca.

JIBOKOMITIOHEHTHI cucTeMH. PiBHOBara KpucTal — piIMHAa Yy JBOKOMIIOHEHTHUX
cuctemax. Po3umHHICTh Ta (pakTopu, 0 HA HE BIUIMBAIOTH. JliarpamMu po3YMHHOCTI
JIBOKOMIIOHEHTHUX CHCTEM.

2. KIHETHUKA XIMIYHUX PEAKIIIA TA KATAJII3

KiHeTnyH1 3aKOHOMIPHOCTI TPOCTHMX TOMOTEHHUX peakIilii Ta KIHETUYH1 KpHUBI.
[IBuAKICTh peaxiliif, 3aJIeKHICTh MIBUIKOCTI BiJl KOHIIEHTpalii pedoBuH. KoHcTaHTa
mBuAKoCTI peakuii. KiHeTnuna kimacudikaiis XIMIYHHX peakiii: MOJIEKYJSPHICTD 1
nopsaok peakiiii. KiHeTuka reteporeHHuX XiMiyHUX peakiii. Judysis. [lousaTts mpo
ckyIagHl XiMmiuH1 peakiii. Knacudikaris CkIagHUX TOMOTEHHHMX XIMIYHHMX MPOIECIB:
CIIPsDKEHI1 peakiiii, pOTOXIMIYHI JAHIIFOIOB1 PEaKIIii.

3aNeXxHICTh MIBUIKOCTI XIMIYHOI peakiii Big TemnepaTtypu. PiasuHus Bant-I'odda ta
Appeniyca. EHepris akTuBartii.

3aranbHi TIOJOKEHHS 1 3aKOHOMIPHOCTI KaTaJIIBy OcobauBocti 1 kimacudikais
KaTaJliTHYHUX TPOIECIB: TOMOTEHHUN  KaTaji3, KHCJIOTHO-OCHOBHHH  KaTalis,
TOMOT€HHO-KaTaJITUUHI peakuii, 10 KaTali3ylOTbCs KOMIUIEKCHHUMH CIIOJYKaMH Ta
dbepMeHTaMU, TeTepOreHHUM KaTasi3, aBTOKaTasli3.

3. PO3YUHH
3aranpHa XapaKTepucTuka po3unHiB. CrnocoOM BH3HAYEHHSA KUIBKICHOTO CKJIaay
pPO34YMHIB: MOJbHA Ta MacoBa YacTKH; MacOBa, MOJISJIbHA, MOJIIpPHA Ta €KBIBAJIEHTHA
KOHIICHTpAIIii.
Po36aBieHi MOJEKyJISIpHI PiAKI po3drMHU. THUCK HACHUYEHOIl Mapyu HaJ PO3YMHHUKOM Ta
po3zurHoM. KoJiraTuBHI BJIACTMBOCTI PO3UYMHIB: TEMIIEpaTypa 3aMep3aHHS 1 KUIIHHS
posuuHiB. Kpiockomis Ta eOymiockomis. SBuIllE OCMOCY, OCMOTUYHHM THCK.
AKTHBHICTb, KOE(IIIEHT aKTUBHOCTI, JIETKICTb.
Po3zunnu cunbHHX enekTpoidiTiB. OcHOBU Teopii CUIbHUX enekTpouitiB JleGas Ta
I'rokKens. AKTHBHICTD Ta KOGQIii€HT aKTHBHOCTL. VIOHHA cumiia PO3YMHIB.
Baxkopo3unHHI CUJIbHI €JEKTPOJIITH, J00OYTOK PO3YMHHOCTI. TepMoauHaMiuHi yMOBHU
YTBOPEHHS Ta pO3UYMHEHHsS ocaiiB. HeBoaH1 po3umHu enekTpodiTiB. Teopli KUCIOT Ta
OCHOB. AM(oiTH.



EnexTponpoBiHICTh PO3YHMHIB €IEKTPOJITIB. PyXJIUBICTh HOHIB B €JIEKTPOJITUYHOMY
noii. AHOMaJlbHAa aKTUBHICTh MPOTOHIB Ta TIAPOKCHUJI-IOHIB y BOJHUX PO3UHMHAX
enekTponitiB. Konagykromerpis. KoHaykToMeTpudHe TUTPYBaHHS.

4. EJIEKTPOXIMIA
Enextpoani mnoteHiianyd. PiBHOBaXkKHI Ta CTaHIApTHI €JIEKTPOJHI TMOTEHIIAJH,
PO3paxyHOK TMOTEHI[iAly OKPEeMOro eneKTpoAy 3a piBHsHHAM Hepucta. BogHeBa
IKajia CJICKTPOAHUX  TOTEHIIaNiB. EJEKTpOXIMIYHMM  ps  HApyr MeTalliB.
Knacudikartist enekTpoais.
[anbBaniual  emeMeHTH: OyaoBa, NPHHIMUI  POOOTH, EIEKTPOpPYIIiifHA  CHJja
raJlbBaHIYHOTO  €JIEMEHTA. 3aJeXKHICTh EJIEKTPOPYIIIWHOT CHJIM  TajJbBaHIYHOTO
eJIEeMEHTa BiJ KOHIIEHTpAIlli KaTOJHOTO 1 aHOJHOTO po3uuHiB. EnekTpopymriiina cuia
raJibBaHIYHOTO €JIeMEeHTa, piBHAHHA HepHcra.
Knacudikamiss ragpbBaHIYHUX JIAHIIOTIB: XIMiYHI, KOHLEHTpALiiHI (3 MEPEHECEHHAM 1
0e3 mepeHeceHHs 3apsiy), OKUCHO-BiTHOBHI. [Ipupoga OionorenuianiB. MeMOpanHuii
MMOTEHIIA.
Enextponiz.  3akoHOMIpHOCTI  mpolecy  elekTpodizy.  3akonu  Dapajes.
Enexrpoximiunuii exBiBajieHT. Kynonometpis. OcoOIMBOCTI €IEKTPOJII3y PO3ILIABIB Ta
BOJITHUX PO3YMHIB €JICKTPOJIITIB. EJEKTpOMITUUHUIN pO3KIIA]] BOJIH.
Kopo3sisa meranis. Knacudikarisg npoueciB kopo3sii. Kopo3ziitHuii npoiec 3 BOJHEBOIO Ta
KHCHEBOIO Jemnojisipu3aiicto. BInuB cepefoBuia Ha aHOJHE PO3YMHEHHS METAIy.
[aridiTopu kopo3ii. Metonu 60poThOH 3 KOPO3i€Ho.

5. MOBEPXHEBI SABUIIIA. AICOPBLIA
BinpHa nmoBepxHeBa eHeprisi OAMHUII MOBEPXHI, TOBEPXHEBUHN HATAT MEX1 PO3MOLTY
¢da3. SBume 3MouyBaHHA Ta posTikaHHs. KpailoBuil KyT 3MouyBaHHs, 3akOH FOHTa.
CenexkTHBHICTh 3MOUYyBaHHS, (ioTtamis. Bumm ¢rnoTamii: miHHa, MacisHa, TIIBKOBA.
SBure kamuIpHOT KOHAEH callii. Aaresis, podota aaresii. Koresis, pobota koresii.
3aneXHICTh MOBEPXHEBOIO HATATY PO3UYMHIB BijJl KOHIIEHTpAIlil MOBEPXHEBO AKTHUBHUX
pedoBrH. MeTo11 BUMIPIOBaHHS IOBEPXHEBOIO HATATY.
[Torsttss mpo axacopOiito. OCHOBHI TOHATTS: ancopOeHt, amacopbar, adcopOITis.
PiasiHaa 13otepmu  amcopOmii ['1060ca Kitacudikariiss pedoBuH 3a TMOBEPXHEBOIO
aKTHUBHICTIO: TIOBEPXHEBO-aKTHBHI Ta MOBEpXHEBO-iHaKTUBHI peyoBuHu (IIAP Ta
[1IAP); nudinsaa Oynosa ITAP. Xapakrepuctuka (hi3ndHoi agcopOIrii Ta XeMocopO1Iii.
Ocob6auBoCTI ajncopOIli Ha MeXl TBepJla PEYOBHHA-PO3UYMH EJIEKTPOIiTy. bymnoBa
nojgiiiHoro enexkrpuunoro mapy (ITEI) Ha mexi posmominy das. Mounnmii o6wmiH,
KaTIOHITH Ta aHIOHITH. AJCOpOIliifHa 3/1aTHICTh KATIOHIB Ta aHIOHIB, JIOTPOIHI PSJIH.
Xpomarorpadisi, OCHOBHI ITOHSATTS.

6. KOJIOIJHI CUCTEMMU

Tunu xnacudikamnii nucnepcanx cucteMm. [loHarts aucnepcHa ¢asza Ta gucnepciiiHe
cepenoBuie. TepMoaMHAMIYHA XapaKTEPUCTHKA JT10PUIFHUX Ta JII0POOHUX KOJOITHUX
cucteM. JlioQoOHI KOJIOIAHO-AMCIIEPCHI CUCTEMH. MeToau oTpuMaHHS J110POOHUX
KOJIOTIB.

CenuMmeHraniiiina (KIHETMYHA) CTIMKICTh. ATrperatMBHa CTIMKICTh, TMOHSTTS IIPO
Koaryssito 3B's130k Mk BractuBocTsAMU [IEI Ta cTaGiIbHICTIO KOJOIMHUX CUCTEM.
Koarymsmiitna pisHoBara. Koarymsmis mif BIUIMBOM €JIEKTpOiTiB, nmpaBuio lymsie-
[apni.



Cran IIAP B  po3umnax. MinenoyrBopeHHs. KpurnuHa  KOHLEHTpaLis
minenoytBopeHHs (KKM).

Enextpuuni BnacTtuBOCTi. ENEKTpOKIHETHYH1 sIBUINA: €JIEKTPOdOpe3, €IEKTPOOCMOC.
OnTuyHi1 BJIACTUBOCTI MPUPOJHUX MIKPOTETEPOTCHHUX CHCTEM. 3aKOH PO3CIIOBaHHS
ceitna Penes. Edexr Tinmansa, omanecueniis, dayopecueniis. [lornmuHaHHs CBiTha,
3akoH JlamGeprta-bepa. 3abapeineHHs KonOigHMX po3unHiB. [IOHATTS MpoO B’SI3KICTb.
B’s3kicTh po3unnis BMC.

bynosa ﬂparneﬁ Ta resneil. Habyxanus. Jln(py3iﬂ B refsix. PyliHyBaHHS CTPYKTYpOBAaHUX
KanyJIHI_III/IHI/IX ctpyktyp. CrapiHHA JpariiiB Ta Tejei, CHHEPE3HC. 3BOpOTH€
pYHHYBaHHSI 1 YTBOPEHHS CTPYKTYp, TUKcOTpomis. IIoHATTS mpo 3B’sI3HO-TUCIEPCHI
KOH/ICHCOBaH1 CHCTEMH.

Emynecii. Knacudikanis emynbciid 32 IpUpoI0I0 Ta KOHIIEHTPALI€I0 AUCTIEPCHOI (a3u
Ta aucnepciiiHoro cepenosumia. Emynbratopu. Meronu yTBOpEHHS Ta pyHHYBaHHS
emynbciit. [Tinu. Teopis ninoyTBopenHs. [linoyTBOproBaui. CTpyKTypa IMiHH.

Po3nin V. AHAJIITUYHA XIMISA
[Tpenmer 1 3aBnanHs aHamiTUYHOT XiMil. OCHOBHI PO3AUIM aHATITUYHOT XiMii: SIKICHUH 1
KUTbKICHUM aHaji3 HEOPraHIYHUX Ta OPTraHIYHUX PEYOBHH.
OCHOBHI METOAM aHAJI3Y: XIMI4HI Ta IHCTpYMEHTabH1 (P13UUHI Ta (PI3UKO-XIMIUHI).

2. SIKICHUM AHAJII3

SIkicHu# aHami3, CyXHil 1 MOKPHI METOIM aHATI3Y.

AnamitTnuni peakuii. SIkicHi aHamitTuyHi peakifli. CenexkTuBHI Ta cnenudiyHl peakiii.
Peakiii BusIBIIEHHS, BIIOKpEMJICHHS, MacKyBaHHA. ['pynoBi peareHTH Ta BUMOTH 10
HUX. J[poOHMIT Ta cUCTEMAaTUYHUM METOIM aHali3y. UyTIMBICTh aHATITUYHUX PEaKIlii:
BIIKpUBAaHUN MIHIMYM 1 TpaHMYHA KOHIICHTpAIlisl BU3HAYYBaHOI PEUYOBHUHH, TPAHUYHE
pO30aBIsHHS PO3YMHY, MIHIMaJbHUH 00’€M TpaHUYHO PO30aBICHOTO PO3YHUHY.
Croco6u NiBUILIEHHS YyTJIIMBOCTI SIKICHUX peaKIiil.

3. KUIbBKICHUM AHAJII3

CyuacHa kmacuikaiis METOAIB KUIBKICHOTO aHamizy. XIMI4HI METOAU aHami3y, iX
kiacudikamiss Ta xapakTepucTtuka. Bumorm mno ximiunoi peaxmii. OcHOBHI crasnii
xiMiyHOro aHamizy. Bubip merony ananizy. [Toxubku KiIbKICHOTO aHami3y: aOCOJIOTHI,
BITHOCHI.

['paBiMerpuunmii  anamiz. CyTh TIpaBIMETPUYHOrO (BaroBOoro) aHamizy, raiysi
3aCTOCyBaHHS, OOMexeHHsS  3actocyBaHHsi. OcHOBHI  cramii Ta  omeparii
rpaBiMETpuYHOrO aHamnizy. Ilpomecu, mo MNPU3BOAATH A0 3a0pyAHEHHS OCAJiB:
CIIBOCA/KEHHS, afcopOIlisl, OKIo3isA, miciasocamkeHHs. [lepeBeaeHHs ocalKyBaHOT
dbopmMu y TpaBiMeTpuuHy (BaroBy). BucymyBaHHA Ta NpOKaprOBaHHS OCAaJiB.
OOuucneHHss B TpaBIMETpUYHOMY MeToAl. AwnHamiTuuHuii  ¢aktop  (daxkTop
nepepaxyHKy). 3acTOCyBaHHS TPaBIMETPUYHOTO aHajizy B Ximii, OioJorii, ekojorii
TOLLO.

TutpuMeTpuuHuii anami3. 3arajibHi MOJOXKEHHSA. TUTPUMETPUUHUN aHANI3 SIK PI3HOBUJ
06’emnoro ananizy. CyTh THTpUMETpUYHOTO aHamizy. llepeBarm Ta OOMEKEHHS
MeToay. BuMoru 10 peakiiii y TutpumeTpuyHoMy aHani3l. KoHueHTpallis po34uHiB:



MOJISIpHA, HOpMajibHa, THUTP. TUTP PO3YMHY 3a BU3HAUYYBAHOK PEYOBUHOIO.
CrangaptHi Ta poOodi po3unmHH. Touka EKBIBAJICHTHOCTI. 3aKOH €KBIBAJICHTIB.
Cnocobu (ikcyBaHHS TOYKM €KBIBaJEHTHOCTI. I[Haukatopu. KiHenp TUTpyBaHHS.
OOuucneHHs B TATPUMETPUYHOMY aHai31.
Knacudikariss MeTojiB TUTPUMETPUYHOTO aHAI3y 3a TUIIOM pEakIlli, 110 JEKHUTh B
OCHOB1 TUTPYBaHHS.
MeTtonx KHCIIOTHO-OCHOBHOTO THTpPYyBaHHS (Meton Heurtpamizamii). CyTh MeTomy
HelTpamizaiii, OCHOBHA XIMIYHA pEAKIis MeTOAYy. AUUAUMETpIisA, aJKaJIMEeTpis.
CranmapTHi Ta poboui po3unHu. Buxigni pedoBunu. Touka exBiBajgeHTHOCTI. CiocoOu
(dbikcyBaHHS TOUKH €KBiBaJeHTHOCTI. KiHIleBa TOUka TUTPYyBaHHSI.
[HaMKaTOpU METOy KHCIOTHO-OCHOBHOTO THUTpPYBaHHsA. Teopii 1HIMKATOpIB: WOHHA,
xpoMoopmHa, orHO-XpoModopmHa. [aTepsan nepexoxay (II1) inmukaTtopis. [lokaznuk
nepexony inaukaropa pK, mokasHuk TuTpyBaHHsa pT imaukatopa. HaiiBaxnusimii
1HIUKATOPH, 1110 3aCTOCOBYIOTHCSI B XIMIYHOMY aHaui31. [lomuaka THTpyBaHHs.
MeToau  OKMCHO-BIJIHOBHOTO TUTPYBaHHS (METOAUM peloKcUMeTpii). 3arajibHa
XapaKTepUCTHKAa METO/IB OKMCHO-BIJIHOBHOTO THUTPYBaHHs, iX Kiacudikaiis. OKUCHO-
BITHOBHI1 peaKIlii, IpUIaTHI JUIsl TATPUMETPUYHOTO (00’ €MHOI0) aHai3y.
Iepmanranatomerpis. Mogomerpis.
Metonu ocamkeHHs B TUTpUMeTpuyHOMYy aHaiizi. CyTb METOAIB OCaIKCHHS.
ApreHTomeTpis.
MeToau KOMILJIEKCOYTBOPEHHsI B THUTpUMETpUYHOMY aHaiizi. Kommuexkconomerpis.
Kommnekconu. Tpunonometpisa. PiKCyBaHHS TOYKHM €KBIBaJEHTHOCTI. MeTanmoXpoMHi
1HIUKATOpPH, TEOpPETUYHE OOIPYHTYBaHHSA iX 3acToCcyBaHHA. ['ay3i 3acTOCyBaHHS
METOJIIB KOMIUIEKCOHOMETpii. [Ipukiaam 3acTocyBaHHS METOY KOMILJIEKCOHOMETPIi:
BU3HAYCHHS TBEPJOCTI BOJW, BU3HAYCHHS KAJBIIII0O Ta MArHil0 y BOJHIN BUTSKII 3
TPYHTY.

4. IHCTPYMEHTAJIBHI METOJIU KIVIBKICHOI'O AHAJII3Y
3arajibHa XapaKTEpUCTUKA METOMIB, iX Kiacudikallia. 3HAYCHHS 1HCTPYMEHTAJTbHHUX
METOJIIB aHalidy B Cy4YaCHOMY BHPOOHHMIITBI, B HAYKOBHX JOCHIIKEHHSX, B
€KOJIOTTYHOMY MOHITOPHHTY.
EnextpoxiMiuHi MeToau aHamizy. [loTeHIIIoOMEeTpUYHUN aHaJIi3: MpsSMa MOTEHI[IOMETPIs
Ta MOTeHILIoMeTpuuHe TUTpyBaHHS. CyTh Ta TEOPETUYHI OCHOBU MOTEHIL1IOMETPUYHOTO
TUTPYBaHHS. [HIUKATOPHI €IEKTPOAU Ta €NEKTPOaAM MOpiBHAHHSA. KpuBi TUTpyBaHHS, iX
noOyaoBa. CrpubOK mMOTEeHIlaNy Ha KpuBId TUTpyBaHHSI. @DIKCyBaHHS TOUYKH
€KBIBaJICHTHOCTI.
OnTtuuni meroau anamizy. Knacudikaiiss ONTHYHUX METOMIB aHali3y 3a THUIIOM
B3a€MOJIl PEYOBUH 3 EJIEKTPOMArHITHUM BHUIPOMIHIOBaHHSIM. EjexTpoMarHiTHUiA
cnektp. CrieKTpu NOTJIMHAHHS Ta BATPOMIHIOBaHHS.
XpomarorpadiuHi METOAW aHali3y. TeopeTHyHi OCHOBHU XpomaTorpadiyHuX MeETOIB
Ta ix kiacudikamig. YyrauBicTe MetoaiB. OCHOBHI BHAM  XpomaTtorpadii:
azcopOIriiiHa, po3no/iyibHa, 0CaJ0Ba, I0HOOOMIHHA.

Po3ain VI. Meronnka HaB4aHHS XiMmil
1. 3micT Ta opranizauisi mpouecy HaB4YaHHA XiMil B 3aKJ1a/1aX 3arajibHOI cepeaHbOI
OCBiTH



MeTonuka HaBYaHHA XIMii SIK HayKa 1 HaBYaJbHUMN MpEAMET Yy MeAaroriyHuX 3aKiajiax
BUIOI OCBITH. [IpeameT MeToauku HaBYaHHS XiMii, 1i HayKOBI OCHOBH. 3aBJaHHS
METOJMKHN HaBUYaHHS XiMii. 3B'SI30K METOJMKUA HAaBYaHHS XIMii 3 IHIIMMHU HayKamu Ta ii
MICIIE Y CHUCTEMI MeAaroriyHux Hayk. MeToau IOCiHKEHb, 10 BUKOPUCTOBYIOTHCS Y
METOJMII HaBYaHHS Ximii. XiMis K 0a30Ba JUCIUILIIHA HABYAJILHOTO IUIAHY 3aKJIajliB
3arajbHOi cepeqHboi OCBITH. OCHOBHI NPUHIMUMIMN MOOYAOBU 3MICTY Kypey Ximii B
3aKjajax 3arajibHOi CepelHboi OcBiTH. Peamizamiss mudepeHIiiioBaHOTO MiAXOAY 10
HaBUYaHHs y4YHIB Ximii. JlepxkaBHuii craHgapt 0a30BOi 1 MOBHOI CEPEIHBOI OCBITH.
[Ipunnunu opranizaiii HaBuYajdbHOrO Tpoiecy 3 ypaxyBanHsMm Konmemmii Hosoi
YKPaIHCBKOI LIKOJIU.

Peasnizariisi KOMIETEHTHICHOTO, OCOOMCTICHO 30PIEHTOBAHOTO Ta AISUIbHICHOTO MIAXO/IIB
JI0 HaBYaHHSI X1Mii B 3aKJIaJlax 3arajibHOi CepeIHbOI OCBITH.

Opranizariiiiiai popMu HaBYAJIBHOI IISUIBHOCTI 3700yBayiB OCBITH B 3aKjajax 3arajbHOi
cepenHboi OcBITU. CyTHICTh i 0COOIMBOCTI (PPOHTANIBHOI, THAUBIAYAIBHOI Ta TPYNOBOI
HABYaJIbHOI IISUIBHOCTI YYHIB, METOJIMKA 1X OpraHi3allii Ta BIPOBaIKEHHs Y HaBYaJIbHUI
npouec 3 ximii. IlnaHyBaHHS HaBYaJIbHOrO Marepiany 3 Ximii. baraToMmaHiTHICTBH
opranizaimiitHux ¢GopM HaBYaHHS Y4HIB XiMii. YPOK SIK OCHOBHA oprasizaiiitHa ¢opma
HaBuyaHHA. Tunu ypokiB. Ypoku-yekiiii. Bumoru 1o cygacHoro ypoky ximii. CTpykTypa
1 moOyjoBa ypoKiB pi3HUX TuUIiB. Bumorn mo oOcary nomaiiHiXx 3aBaaHb, (Hopmu
NepeBIpKU HOTO BUKOHAHHS.

Meronu HaBuanHs yuHIB Ximii. Knacudikamis meromiB HaBuaHHS Ximii. Meroaum i
METONWYHI TpuiioMu. MeToau I1HTEPaKTUBHOTO, IOCIITHUIIBKOTO Ta MPOOJIEMHOTO
HaByaHHA. [IKITbHUI XIMIYHHI €KCIIEPUMEHT SIK CHEelU(pIYHUI METOJI HaBYaHHS XIMIi:
JEMOHCTpaLiiHNM, y4YHIBCbKUH. IlOSICHIOBAIBHO-IIIOCTPAaTUBHUM, NOPOOIEMHUI 1
KOMITETEHTHICHUI MIIXO/AM 10 OpraHi3alii XIMIYHOTO €KCIIEpUMEHTY, 3aCTOCYBaHHS iX y
KOHKPETHUX CHUTyallsixX. BipTyanbHuil XIMIYHHUNA €KCIIEPUMEHT: MEpeBaru 1 HEIOJMIKH.
XiMiuHi 3ama4i, X Kiacudikallisg, METOJAUKA PO3B’ 3Ky XIMIYHHUX 3a1ad. Po3paxyHKOBi
Ta eKCIIEPUMEHTAJIbHI 33/1a4l, IX BUJU Ta METOJIMKA PO3B'SI3yBaHHS.

[linroroBka BUMTENS A0 YPOKY, HOro mpoBeAeHHs 1 aHami3. ETanu miaroToBku BUMTENS
110 ypoky. [l1an HaB4anbHOTO 3aHATTS Ta BUMOTH J0 JIOTIYHOTO CTPYKTYPYBaHHS YPOKY.
KoHcnekT HaB4aIbHOTO 3aHATTS, BAMOTH JI0 OT0 3MICTY.

Cucrema 3aco0iB HaBuaHHs Ximii. [HhopmalliiiHO-KOMYHIKaIIHI TEXHOJIOT1T HaBYaHHS
ximii. IlkinpHUE XiMi4HME KaOlHET 1 Moro mnpu3HavyeHHs. BumMorum 10 XIMIYHOTO
kabinety. [IpaBuna Oe3neku KUTTEAISILHOCTI Ta BUMOTH JI0 MOBEIIHKHM YUYHIB ITiJT Yac
po6oTH B KaOiHETI XiMii.

[Timpyunuk xiMmii Sk HaBuYajdbHa cucTeMa. Poib 1 Micie MiApyYHUKA B HABYAIHHOMY
nporeci. CTpykTypa 3MICTy HiApyYHUKA 3 XiMli, BUMOTH A0 MIAPYYHHKA 3 XiMii, 110
BU3HAUYAIOThCA Horo ¢(yHKUiAMUA. BimoOpakeHHsS B MIAPYYHUKY 3MICTy MpeaMera Ta
oprasi3zailii HaB4aJbHOI JISJILHOCTI yUHIB.

dopmyBaHHA XIMIYHOI MOBH YYHIB Yy MpOIECI HaBUAaHHS Y4YHIB y 3aKjiajax 3arajibHoi
cepeHbOl OCBITH. XiMIYHA MOBa Ta 1i 3HAUYECHHS Yy Mpoleci HaBYaHHs XiMmii. CTpyKTypa
IIKUIBHOT XIMIYHOI MOBH, NMPUHIMIHU i BUBYEHHS. OCHOBHI (yHKIIT XIMIYHOT MOBH Y
HaBuaHH1. DOpMYyBaHHS Ta PO3BUTOK XIMIYHUX MOHATh. O0’€M 1 3MICT XIMIUYHUX MOHSATD.
OcHoBHI (DyHKIIIT MOHATH 1 PIBHI iX 3aCBOEHHS.



KoHTposb Ta oIiHIOBaHHS HaBYAJbHUX JOCSATHEHb YuHiB. DopMyBajbHE Ta MiJCyMKOBE
OIliHIOBaHHs. 3Ha4YeHHs 1 QYHKIII MEepeBIpKU 3HaHb Ta YMiHb y4HIB. PiBHI Ta kputepii
HaBYAJIbHUX JIOCATHEHb YUHIB 3 XiMii. @OopMH, METOM 1 BUIU TEPEBIPKU 3HAHb, YMIHb
Ta HAaBUYOK YYHIB 3 XiMii. MeToAu yCHOTO Ta MHCHBMOBOI'O KOHTPOJIIO PE3yJIbTaTiB
HABYaHHS, XIMIYHI JWKTAHTH, TECTOBUU KOHTPOJIb, EKCIIEPUMEHTalbHA TepeBipKa
pe3yJIbTaTiB HaBYaHHS.

2. MeToauka (popMyBaHHSI OCHOBHHMX MOHATH XiMil y 7-9 ki1acax
Metonuka popMyBaHHS MOYATKOBUX IMOHATh B Kypcl XiMii. MeToiuka BUBYEHHSI TEMU
«Ilepiomnunuii 3akOH 1 mepioguyHa cucTema XiMiuHMX eneMeHTiB J[.I.MeHneneena.
bynosa aroma». Meroauka ¢dhopMyBaHHsS MOHATh MPO XIMIYHUN 3B’S30K 1 OYyAO0BY
pedoBuHU. MeTomka GOpMyBaHHS TIOHSTHh PO OCHOBHI KJIACH HEOPTaHIYHUX CIOJYK.
®opMyBaHHS MOHATH PO PO3UYHUHHU, €IEKTPOJITUYHY JUCOIAIII0 Ta peakiii HOHHOro
obminy. Meroanka (popmMyBaHHS MOHATH MPO XiMIUHI peakiiii. Meroanka GopmyBaHHS
MOYAaTKOBUX MOHATH MMPO OPTraHivHI CIOMyKU. Miclie 1 3HaYeHHs] HaBYaIbHOTO MaTepiay
y WIKUIBHOMY Kypci XiMmii 7-9 KiaciB: OCHOBHHMM 3MICT 1 CTPYKTypa MpOBIIHUX 1
HACKpPI3HMX 3MICTOBHX JIIHIM; METOAWYHI IIJXOAHM JIO BHBYCHHS BiAINOBIJIHHUX TEM,
MeToaMKa (OpPMYyBaHHS OCHOBHUX TIOHSTH, OUIKYBaHI peE3yJbTaTH HaBYAIbHO-
Mi3HaBaJIBHOI JISJILHOCTI IIKOJSIPIB; 3aBIaHHS 1 BIPABU IS 3aKPITUICHHS 1 TIEPEBIPKU
3HAHb YYHIB 3 TEMH; MOKJIMBI MOMUJIKY YUYHIB, IUISIXH iX YCYHEHHS.

3. MeToanka BUBYEHHSI OpraHiyHux pe4oBuH y 10 kuaaci

MeTtoauka BUBYEHHS BYTJIEBOJHIB. MeToIMKa BUBUEHHSI OKCUT€HOBMICHUX OpPraHIYHUX
pedoBuH. MeTonuKa BUBYEHHS HITPOTEHOBMICHHX OPraHIYHUX PEUYOBUH. 3HAUCHHS 1
3aBJIlaHHS BHUBUEHHS KypCy OpraHiuHOi XiMii, 3arajbHa XapaKTepUCTHKA 3MICTy Ta
noOy/I0BM HAaBYAJIBLHOTO MaTepiaimy. PO3KpUTTS 3alieHOCTI MK OyI0BOIO 1
BJIACTUBOCTSIMU OPTaHIYHUX CHOJYK. POJb XIMIYHOTO €KCIEPUMEHTY Yy BHUBYEHHI
XIMIYHUX  BJACTHUBOCTEH  OpraHiyHMX crmoidyk. @DopMyBaHHS  TIOHSTTS  TIPO
XapakTepucTHuHi ((PyHKI[IOHANIbHI) Tpynu. MeToauKa PO3KPUTTS B3a€EMO3B'A3KY MIK
OpraHiuHMMU CIIoTyKaMu. Peamizailiss MiKpeIMETHUX 3B'sI3KIB XiMii 1 010J10T1i Ta XiMii 3
1HIITMMHY HaBYAJILHUMH JUCIUATILIIIHAMU.

4. MeToauKa BUBYEHHS XiMiYHUX eJIeMeHTIB Ta ix cmoayk y 11 kiaci
MeToauka BUBYEHHS HEMETAJIIYHUX 1 METANIYHUX €JIEMEHTIB Ta ix croiyk. OdikyBaHi
pe3yibTaTH BUBUCHHS HEMETATIYHUX 1 METATIYHUX C€JIEMEHTIB Ta iX CIOJIYK, 3HAUCHHS
HaBYAJILHOTO MaTepiaidy B Kypci XiMii 3aKjajiiB 3arajbHOi cepeHboi OCBITH. PO3BUTOK
ySIBJICHb YYHIB MpPO MEPIOJUYHUNA 3aKOH, EJIEKTPOHHY TEOpito OyJOBH aToMa, THIH
XIMIYHHX 3B'I3K1B, aJOTPOIIiI0, IPUPOIY XIMIUYHOTO 3B'SI3KY, Oy/I0BY pEYOBHHH, OKHCHO-
BIJIHOBHI TIpoliecH, amM(pOTEpHICTb. 3aCTOCYBAHHS JEAYKTUBHOIO U 1HAYKTHBHOTO
NIJXOJIB, BHUKOPUCTAHHS  OMNOPHUX  CXEM-KOHCIEKTIB, METOJIy  MOpIBHSIHHS.
JleMOHCTpaliifHUil Ta YYHIBCHKUWA XIMIYHUNA €KCHEPUMEHTH. MOXKIUBI MOMUIKH B
3HAHHSAX Ta YMIHHSX YYHIB 3 IaHOT TEMH, IIJISXH 1X YCYHEHHS.



[loBTOpeHHs ¥ y3arajibHEHHsI 3HaHb 1 YMiHb YYHIB 3 OCHOBHHUX IHTaHb KypCy XiMii
3aKJajiB 3arajJbHOI CEpelHbOI OCBITH. 3aBIaHHA Ta 3HAYCHHS TIOBTOPCHHS Ta
y3arajibHeHHs 3 XiMii. 3MICT Ta T0Oy/10Ba TOBTOPEHHS 3 XiMii. BUkopucTaHHs TaOIHIIb,
CXeM, XIMIYHOTO €KCIIEPUMEHTY 3 METOIO MOBTOPEHHS Ta y3arajJbHEHHs. Y3araabHEHHS
IPOBITHUX TEOPi, OCHOBHUX 3aKOHIB 1 MOHATH XiMii SIK OJUH 13 3acC001B OpPMYBaHHS
CBITOIJISIY Y4YHIB. Y3arajibHEHHs 3HaHb TMIPO B3a€EMO3B'A30K CKIady, OyJOBH,
BJIACTHBOCTEH 1 3aCTOCYBaHHS HEOPraHIYHUX Ta OPTraHIYHUX CHOIyK. MeToauyHi
M1IXO0U 10 y3araJdbHEHHS Ta CHCTeMaTH3allii 3HaHb Ta YMiHb 3 TEMU YH PO3ILTY.



KPUTEPII OLITHIOBAHHSI

VY BIANOBIAHOCTI 3 IFOYUMU HOPMATUBHUMU akTamu 1 pekoMmeHaaiismMu MOH Ykpainu
BCTAHOBJIIOIOTHCS HACTYITHI KPUTEPIi OLIHIOBAHHS BIJMOBIICH BCTYITHUKIB Ha (JaXOBOMY
BCTYITHOMY €K3aMeHi 3 XiMii:

- omiHka «BiAMiHHO» (176-200 6aiiB) BUCTaBISETbCS BCTYNHHUKY, SKHI IOKa3aB Ha
eK3aMeHl1 IPYHTOBHE, CHCTEMAaTHYHE 1 TIMOOKE 3HAHHS 3 OCHOBHMX (DaxoBUX XIMIYHUX
JUCIUIUIIH, BMIHHS BUIBHO BHKOHYBaTH TPAaKTUYHI 3aBIaHHSA, [0 TependadeHi
BIJIMOBITHUMH HaBYAJILHUMU MPOTrpamMaMu, Ta CaMOCTIHHO OMpaIbOByBaTH HaBYAIbHUMN
matepian. O1iHKa «BIIMIHHOY» BUCTAaBJISETHCS BCTYITHUKAM, SIKi 3aCBOTIM B3a€EMO3B’ SI3KU
MI)K OCHOBHUMH MOHSTTSAMHU JUCHUIUIIH Ta 1X 3HAYEHHs JJIsl MalOYyTHBOI npodecii, sKi
IPOSIBUIM TBOPYI 3/1I0HOCTI B PO3yMiHHI, BIATBOPEHHI Ta BUKOPUCTAHHI MPOTrPaMHOIrO
Marepiany;

- omiHka «jao0pe» (126-175 OaniB) BHUCTaBISETHCS BCTYNMHHUKY, SKHI IOKa3aB Ha
€K3aMeHl TOBHE 3HAaHHS MPOrpaMHOro Marepiaiay, YCIHIIIHO BHKOHaB MepeadaydeHi
nporpamoro 3aBraaHHsA. OIliHKa «100pe» BUCTABIAETHCS BCTYITHHUKAM, SKi TIOKa3alu
CHUCTeMATUIHUH XapaKTep 3HaHb 3 (axOBUX XIMIYHUX JUCIUILIIH 1 3JaTHI CAMOCTIMHO 1X
3aCTOCOBYBATH Ta MOHOBIIIOBATH B TIOAJBIIIN HAaBYAIBHIHN 1 MpodeciifHiil TisIIbHOCTI;

- omiHka «3amoBuibHO» (100-125 GainiB) BUCTABISIETHCS BCTYNMHHKY, SIKAWA MOKa3aB Ha
eK3aMeHl 3HaHHS OCHOBHOTO HABYAJIBHOTO MaTepially B 00Cs31, HEOOXIAHOMY JUIs
MOJAJIBIIIOTO HAaBYaHHSA Ta MpodeciiiHol MISUIbHOCTI 3a CHEMIalbHICTIO, BUKOHYE
3aBJIaHHS, NepedayeHi MporpaMor0, BMI€ MpAIlOBaTH 3 OCHOBHOIO JITEPATYpPOIO, IO
pekoMmeHoBaHa mnporpamoro. OIliHKAa «3aJ0BUILHO» BUCTABISIETBCS BCTYHHUKaM, SKi
JONMYCTUIN TOMUJIKUA y BIJIMOBIASX, ajie BOJOAIIOTh HEOOXITHUMM 3HAHHSIMHU JUIS 1X
BUIIPABJICHHS IT1]] KEPIBHUIITBOM BUKJIAJ]a4a;

- OIHKA «He3anoBUIbHO» (1-99 GamiB) BHUCTaBISETHCS BCTYMHHUKY, KA HE BOJIOAIE
0a30BUMH 3HAHHSIMH, TEpea0aueHUMH MPOTPAMOI0 3 OCHOBHHX (DaXxOBHX XIMIUYHUX
JTUCITUTLIIH, 1 TOMTyCTUB MIPUHITUIIOB] TTOMIJIKY TIPY BUKOHAHHI 3aBAaHb, 10 TiepeadadeHi
IpOrpamoro.

AOitypieHT, saxuii He HaOpaB 100 OamxiB 1 OTpUMaB OIIIHKY «HE3aJ0BLILHO» He
JTOIMYCKAETHCA /10 YYACTI Y KOHKYPCi.

KosxHuit OiJIeT BCTYIMHOTO €K3aMEHy BKJIIOYAa€e 3 MUTAHHS 3 PI3HUX PO3/LIIB (axoBUX
XIMIYHUX JUCHUILUIIH: 3arajibHa Ta HEOpraHiyHa XiMis, OpraHiyHa Ximis, aHaJiTUYHA
xiMisi, ¢i3uyHa Ta KOJIOIIHA XiMis, METOJMKa HaB4YaHHsA Ximii. [luTaHHsS MaroTh
TEOPETUYHUN 1 MPAKTUYHHUIA 3MICT. BiAMOBiIb HAa KOXHE 3 JBOX MUTaHb OIIHIOETHCS
okpemo Bim O go 70 OGamiB, BiamoBiAb Ha TpeTe mnuTaHHs Bix 0 mo 60 Oaiis.
MaxkcumanbHa cyma — 200 Gais.



KPUTEPII

OLIIHIOBAHHS BIANOBIJEH a0iTypIEHTIB MaricTpiB Ha BCTYIMHOMY (haXOBOMY
BUNPOOYBaHHI 3 X1M1i Ta METOJMKW HaBYaHHS XIMii

Kinvkicna Xapakmepucmuka 6ionogioeii adimypienma
xapaxkmep
ucmuka HA NUMAHHA MEeOPEMUYHO20 3MICHY HA RUMAHHA NPAKMUYHO20 3MICHLY
pisnsa
AOGiTypieHT momyckae Tpy0i momMuiku minx gac | O6csr MPaBUIILHUX BIJIMOBIICH
(dbopMyIIIOBaHHS OCHOBHUX XIMIYHHMX MOHSTH | CTaHOBUTH MeHIie 50%. AOITypieHT He
Ta XapaKTEPUCTHKU XIMIYHHUX sBHIN. He MOXe | BUKOPHUCTOBYE TEOPETUYHI 3HAHHA 13
MOSICHUTH JIF0 OCHOBHHX XIMIYHUX 3aKOHIB Ta | 3arajbHOi, HEOPraHiuHOi, OPraHi4HOi,
1-99 6aniB| 3akoHOMipHOCTeH. He omepye mnpuknagamu, | Hi3udHOI Ta KOJOIAHOT, aHATITHYHOI XIMii
J0Ka30BOI0 0a3010 TEOPETHYHUX YSBICHb. | Ta METOAMKH HapuaHHs ximii. [lpum
He3anoBuibHO BONOJIE METOJAMH THUIIOBUX | HaMHMCaHHI XiMIYHUX (GOpMYJ 1 PiBHSIHB
XIMIYHUX PO3PaxyHKIB. XIMIYHUX peakuii MiJ yac po3B’s3yBaHHS
3a/1a4 1 JIAHITIO)KKIB TIEPETBOPEHb.
AOiTypieHT Mae ysBiIeHHS Tpo ocHOBHI | OOGcsr IIPaBHJIBHUX BIIMOBiEH
MOHSATTS, 3aKOHM 1 Teopii Ximii, BIATBOpIO€ | cTaHOBUTH 50%. AOITYypi€HT HE MOBHOIO
okpemi dyactuHM Kypcy ximii BH3, ane | Miporo BUKOPHCTOBY€E TEOPETHYHI 3HAHHS
HEJIOCTaTHBO BOJIOJIIE Cy4YacHOI0 | 13 3arajbHOi, HEOPraHiuYHOi, OPraHivyHOi,
TEPMIHOJIOTIEI0 Ta HOMEHKJIATYpPOIO XIMIUHUX | (pi3u4HOI Ta KOJOIAHOI, aHATITHYHOI XiMil
100_,125 CroJIyK. AOITYpi€EHT HE JOCTaTHHOIO MIPOIO | Y HOBHUX CHUTyalliiX IIPd HAIHMCAHHI
Ganis aHaJi3ye, y3arajibHIOE, OOIpYHTOBY€ | XIMIYHUX (QOpMYyN 1 pPIBHAHb XIMIYHHUX
HaBUAJBLHUW MaTepias 3 XiMii Ta METOAWKH | peakiiil mij 4yac po3B’sS3yBaHHSA 3aaad 1
HaBYaHHSA XiMil. TAHITIOXKKIB ~ TEPETBOPEHb, Mig  dYac
BUKOHAaHHS  3aBJaHHA 3  METOJIUKHU
HaBYaHHS XIMii.
V abitypienTa cdopmoBani mouarrs mpo | O6car MPaBUIBHUX BIJITIOBIJEH
OCHOBHI 3aKOHHM i Teopii XiMmii; BiH HaBoaAUTL | CTAaHOBHUTH 50-65%. AGiTypieHT momycKae
NEPEBAXHO  MNPaBUIBbHI  BIAMOBimi, 110 | HE3HAYHI MOMMJIKA TPU  CKJIaJaHHI
126 — 150 HOB’HS,aHi 3 BiATBOpEHHAIM 3HaHb Ha piBHi piBHHHB. XIMIYHUX peaKLIifI, Ha3B
GaTiB 3a1j[aM .HTOByBaHHSI Ta pogyMlHH;{’ . ajie HeOpFaqu.HI/IX Ta f)pl“.aquHI/IX p?‘lOBHH,
abiTypi€HT TIOBEPXHEBO BOJOJI€ YMIHHSM | HalMCaHHI MEXaHI3MIB PEAKIIH, IpH
aHali3yBaTH Ta BHKOPMCTOBYBaTH HaOyTi | PO3B’SI3yBaHHI 3a/a4 Ta OOYHMCICHHSAX Ta
3HaHHS 3 Kypcy XiMii Ta METOJMKM HaBYaHHs | IMiJl YaC BUKOHAHHS 3aBJaHHs 3 METOJAUKH
XiMmii. HaBYaHHs XIMII.
AGiTypieHT BusBIe 3HaHHA Ta posyminas | O0car NPaBUIIbHUX BiNOBI/ICH
HABYAJILHOTO Martepiaqy 3 Kypcy Ximii Ta | CTAHOBUTH 75%. Y TOSCHEHHAX mij 4Jac
1S] _ 175 | MeTOAMKH  HABYaHHA XiMii., ane iHOMi BiIlH'OBiIli Ta BUKOHAHHI OKPEMHX 3aBJaHb
Gain JIOITyCKae .HCBHa‘IHl HETOYHOCT1 r{pn 3 .X1M1.1 Ta MCTOAUKH HanaHHﬂ X}Mll
3aCTOCYBaHHI IIMX 3HaHb y HOBHUX CHUTYyalldIXx a61Typl€HT AOITyCKa€ OCsAK1 HECTOYHOCTI.
Ta BUpINICHHI 3aBJaHb, fKI IepeadavarTh
aHaJi3 Ta y3araJbHEHHS.
AOGITypi€eHT HaBOJIUTH MPABWIbHI BiIMOBII Ha Obesr TIpaBHIIbHIX BIATIOB1]ICH
OCHOBi 3HaHb i PO3yMiHb OCHOBHHX IOHSTH, | ClalOBHTD 90%-100%.  Abitypient
3aKOHIB 1 Teopii B XiMmil Ta METOAMKH AOIyCKae — ONHY HeCyTT,eBy TTOMUIIKY.
176 200 | HaBUaHHA XiMii;  ymie BHKOHCTOBYBATH E;ﬁﬁ?:;ﬁ:m HT:peTB(I));sII::BK; o I:jaq;
Satis SHaHHS Y HOBHX CHTYallifX; aHalisysari, MCTOHIGH HaB‘IaHI-;SI inii
CUHTE3yBaTH Ta  OI[IHIOBAaTH  3aCBOEHUIL
CYNPOBOUKYIOTbCS ~ ITPYHTOBHUMH  Ta

HaBYAJIBHMIA MaTepiall MpHu po3B’sA3aHHI 3a/1a4,
CKJIaJlaHHI PpIBHSAHb XIMIYHHUX, HaBEJICHHI
MeXaHi3MiB [IEPETBOPEHbD.

JIOTITYHUMH HOSICHEHHSIMH.
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