TEPHOIILIbBCHKA OBJIACHA PAJIA
JEITAPTAMEHT OCBITH I HAYKH
TEPHOIILIbCBKOI OBJACHOI BINCHLKOBOI AJIMIHICTPAIT
KPEMEHEIIBKA OBJIACHA I'YMAHITAPHO-IIEJATOI'TYHA AKAEMISI
im. TAPACA HIEBYEHKA

IIPOI'PAMA CIIIBBECIIH
3 XIMIi

(nas BeTynuHKIB Ha 6a3i Mooamoro cneniasicra, IKi BIANOBIAHO 10 ceniaIbHUX YMOB Y4acTi B
KOHKYpCHOMY Biidopi npoxoaaTs BeTynui BunpodyBanns y opmi cnibecian)
(nenna, 3a0una ¢popmn)

CxBaJjieHo

Ha 3acizanHi kKadeapn

Dionoril, exosorii Ta METOAHK IX HABYANHS
IIpotokoa Ne 15

Bia « 06» Gepesns 2024 p. W
3asinysau kadeapu / 0. Kpatko

=

Kpemeneus 2024
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1. HOSACHIOBAJIBHA 3AIIMCKA

[IpomonoBaHa mporpama CTBOpeHa 3 ypaxyBaHHSM OCHOBHHX IMOJNOXKEHb Jlep)kaBHOTO CTaHIOapTy
0a30BOi Ta MOBHOI 3arajibHOI CEPEIHBOI OCBITH, HABYAIBHUX MPOrpaM sl 3aKJajiB 3araibHOi cepeqHbOl
ocBitu (Ximist st 7-9 knacie (3aTBepmkena HakazoM MOH Bix 07.06.2017 Ne 804), Ximist anst 10-11 xnacis,
piBeHb craHmapTy (3aTBep/pkeHa HakazoM MOH Big 23.10.2017 Ne 1407), IIporpamMu 30BHIIIHBOTO
HE3aJIOKHOTO OLIHIOBAaHHS 3 XiMil, 3aTBepkeHoi MinicTepcTBoM ocBiTH 1 Hayku Ykpainu (Hakaz Ne 696
Bix 26.06.2018 p.; nuB. Jlonatok 1).

[Iporpama BcTymHOro BUTPOOYBaHHS CKIaJeHa BIiAMOBITHO 10 YMOB MpHUHOMY Ha HaBYaHHS 0
BUIIMX HAaBYAIBHUX 3aKiafiB Ykpainu y 2021 pomi, 3aTBepmxennx HakazoM MOH Bin 15 kot 2020
poky Nel274, npasun npuitomy mo Kpemenerpkoi obiacHoi rymaHiTapHO-miearoriunoi akagemii iMm. Tapaca
[leruenka B 2021 pomi, 3aTBepmkeHux Ha 3acimanHi Buenoi pamu KOI'TIA im. Tapaca IlleBucHka
(mporokon Ne 8 Bix 11.04.2024 p.)Ta po3pobiicHa HA OCHOBI BIAMOBIIHUX HABYAJBHHUX MPOrpam 3 Ximii s
3aKJIa/IiB 3arajibHOI CepeIHbOI OCBITH.

[Iporpama BH3HaYa€e MePesIiKk MUTaHb, OOCAT, CKJIAJIOBI Ta TEXHOJIOTII0 OI[IHFOBAHHS 3HAHb BCTYITHUKIB
Ha 0a3i MOBHOI 3arajbHOI CEpeAHbOI OCBITH, SIKi BIIMOBIAHO A0 CHEIIaIbHUX YMOB y4acTi B KOHKYPCHOMY
BiI0OOpi MPOXOAATH BCTYIHI BUIPOOYBaHHS y opmi criBOeciu.

MeTor BCTYMHOTO iCIUTY 3 XiMil € BUSBICHHS PiBHA COPMOBAHOCTI KOMIIETEHIIl y BUIYCKHHKIB
3araJbHOOCBITHIX HAaBUYaJBHUX 3aK/IaJiB BIAMOBIAHO 10 Jlep>kaBHOro craHjapTy 0a30BOi Ta TMOBHOL
3arajibHOl CepeHbOi OCBITH, Ta YMHHUX HABYAIBHUX. 32 YMHHOIO MPOrPaMOI0 CKIIAJIEHO eK3aMeHalliiHi
3aBJIaHHS JIJIS IPOBEJICHHS BCTYITHOTO iCITUTY B YCHIN (hopMi.

[IporpamMa ckiiaaeTbhes 3 HOTUPHOX PO3JILTIB:

1. 3aranpHa xiMmis;

II. Heopraniuna ximisi;

III. Opraniuna ximist;

IV. O6uncnenns B Ximii.

2. BUMOI'M 1O PIBHs NIATOTOBKU BCTYIIHUKIB
BeTynnHHK NOBMHEH 3HATH:

OCHOBHI 3aKOHHM XiMil; CydacHi ysBJIEHHS PO OYJOBY PEYOBHMH; OCHOBHI 3aKOHOMIPHOCTI XIMIYHHMX
TIPOIIECiB; MPUPOIY MPOIIECIB YTBOPEHHS PO3YMHIB Ta CYTHICTh 1 KUIBKICHY XapaKTEPUCTHUKY pEakIlii, o
BimOyBaroThCcs B HHUX (CIEKTPONITHYHA TUCOIIIAIlisI, OKUCHO-BITHOBHI IIPOIIECH); BIACTHUBOCTI OlOT€HHHUX
XIMIYHUX €JIEMEHTIB, CIIOIYK Ta IX POJib Y HABKOJIUIIHBOMY IIPHUPOTHOMY CEPEIOBHIIIL; OCOOIUBOCTI Oy10BH,
BIIACTHBOCTI OPTaHIYHUX CIIONYK Ta iX POJb UIA >KWBOI MPHUPOIH, TEXHIKH, CyCILIBCTBA; XIMIUHI acCIeKTH
CTaHy HaBKOJHMIITHBOTO CEPEJOBHINA 1 KWOro OXOpPOHH BiA 3a0pyOHEHb NPOAYKTaMH >KHATTENISUTBHOCTI
JIFOTNHH.

[TonsTTs: pedoBrHa, (Pi3UYHE TiJI0, MaTepiall, MPOCTa peUOBHHA (MeTa, HEMETal), CKIIaTHa PEIOBHHA,
XIMIYHUH eeMeHT; HalIpiOHIIII YaCTHHKY PEYOBHHH — aTOM, MOJIEKyJa, HOH (KaTioH, aHioH). Di3nyHi Ta
XIMIYHI BIaCTUBOCTI pedoBUHU. CKIIaJ peUOBUHHM (SIKICHUH, KUTbKICHH). BaJeHTHICTh XIMITHOTO €IIEMEHTA.
XimiyHa (Haiimpocrima, icTuHHA) 1 rpadivHa (cTpykTypHa) hopmynu. DizuyHe sSBUINE Ta XIMIYHA PEAKITis.
BimnocHi atomHa i MomekymsipHa ((popMmynpHa) Macu, MOJNSpHA Maca, KUTBKICTh pedoBHHHU. OTUHMIN
BHUMIPIOBaHHS KUTBKOCTI PEUOBHHH, MOJISIPHOI MacH, MOJSIPHOTO 00’€My; 3Ha4YEHHS TeMIIepaTypu W THUCKY,
SIKi BiATIOBIafOTh HOPMAJIBHUM yMOBaM (H. y.); MOJISIpHUHA 00’eM ramry (3a H. y.). 3akKoH ABOTajpo; 9uciIo
ABoranpo; cepemHd BiJIHOCHa MOJEKYJSpHa Maca CyMimn rasiB, MOBiTpa. MacoBa dacTKa elleMeHTa Yy
CHONYIIL.

XiMigHa peakilis, cXeMma peakilii, XiMi4YHe pPIiBHSAHHSA. 3aKOHH 30epeKEHHS MacH PEYOBHH IIiJ] dac
xiMigHOT peakmii, 00’€MHHX CITIIBBiIHONIEHh Ta3iB y XIMIYHIA peakilii. 3O0BHIOIHI eQeKTH, 10
CYIPOBOKYIOTh XiMiuHi peakilii. [IoHSITTS OKHCHUK, BiTHOBHHK, OKHUCIIEHHS, BiTHOBJICHHS. THITH XiMI9HUX
peakiit. Karamizarop.

[lepioguunmnii 3akoH (cyuacHe QopmymoBaHHs). CTpyKTypa KOPOTKOTO 1 JOBrOro BapiaHTIB
MepioANYHOI CUCTeMH; Tiepioau, Tpymu, miarpymu (romoBHi (A), mobiuni (b)). [lopsakoBuit (aTomHwMiA)
HOMeEp eJleMeHTa, PO3MIIIeHHS Yy MepiouIHIl CHCTeMI, TIepiofiaX i Tpymnax; JIy)KHi, Ty»KHO3EMeIbHI, iHepTHI
€JIEMEHTH, T'aJIOTeHU.

Cknan aroma (s1po, eneKTpoHHa 00onoHKa). IIOHSTTS HYKIIOH, HYKIiJ, i30TOIHM, MPOTOHHE YHUCIIO,
HYKJIOHHE 4KCcio, opOiTaib, eHEpreTuyHi piBeHb 1 MiApiBeHb, CIApEHWH 1 HecHapeHWH eJIeKTPOHH, pajiyc
aToma (ITpocToro HoHa); OCHOBHMH 1 30yKeHui ctanu atoma. CyTHICTb SIBHILA pajioakTUBHOCTI. Popmu s-
1 p-opOiTaneii, po3milieHHs opOiraneii y mpocropi. IlociigoBHICTh 3alIOBHEHHSI €IEKTPOHAMHU €HEPreTUYHUX
piBHIB 1 migpiBHIB B aTomax eneMeHTiB Ne 1-20, Ne26, enekrponHi Ta rpadiuni GopMynu aToMiB i MPOCTUX
HoHiB emeMeHTiB Ne 1-20, No26.



OCHOBHI THIU XiMIYHOTO 3B 513Ky (MOHHMI, KOBaJCHTHUH, BOAHEBUH, METaliuHui). XapaKTepUCTUKU
KOBAJICHTHOT'O 3B’SI3Ky — KpaTHICTb, CHEprisl, MNOJSIpHICTh. THOM KPHUCTANIYHHUX IPaToK (aTOMHI,
MOJIEKYISIpHI, HOHHI, MeTanivyHi); 3aJIeKHICTh (I3UYHUX BJIACTUBOCTEH PEUOBMHH BiJ THITy KPHUCTATIYHUX
rpatok. Enextponna ¢opmyna monekynu. EnekrponeratuBHicts enemenTa. CTymiHb OKHCHEHHSI €1EMEHTa B
PCUOBHHI.

CyMimni omHOpiAHI (pO3YMHM) Ta HEONHOPiAHI (CycmeH3is, eMyibCis, MiHa, aepo3ons). MacoBa i
o0’emHa (a7 ra3y) YacTKM PEYOBMHM B CyMmimi. Meromu po3niieHHs cywimeid (BiACTOIOBaHHS,
¢binbTpyBaHHA, NEHTpU(YTyBaHHS, BHIIAPIOBaHHS, meperonka). [ToHATTS po3uWH, PO3UMHHHK, PO3YMHEHA
pCUOBMHA, KPHUCTAJOTIApPAT, EIEKTPOJITHYHA  JUCOIIAIlis,  CICKTPOJIT, HECNeKTPOJIT, CTYIiHb
SNEKTPONITHYHOT JIuconianii, HOHHOMONEKYIspHE piBHSHHS. MacoBa YacTKa pPO3YMHEHOI PEYOBHUHU Y
posurHi. BymoBa Morekynu Bomu; BOAHEBHHA 3B’SI30K y BOAL. 3abapBlieHHS iHAMKATOpiB (YHIBEpcalbHOTO,
JakMycy, (eHondraneiny, METUIOPAHKY) B KHUCIOMY, JIY’)KHOMY 1 HEHTpaJIbHOMY cepemoBuIax. Peakiii
O00MiHY MiX €IEKTPOJIiTaAMH Y PO3YHHI.

BusnaueHHsi, Ha3BH, Kiacu(ikailis OKCHUIIB, XIMIYHI BJIACTUBOCTI COJICTBOPHHMX OKCH/IIB, CIIOCOOH
N0OYBaHHS OKCHJIIB.

BusHaueHHst (3arajipHe Ta 3 MOIJISAY €ICKTPOJITHYHOI JMCOIialii), Ha3BH, Kiacuikaiis, XiMidHi
BJIACTUBOCTI, CIIOCOOM TOOYBaHHS OCHOB.

BusHaueHHst (3arajipHe Ta 3 MOIJISAY €ICKTPOJITHYHOI JMCOIialii), Ha3BH, Kiacuikaiis, XiMidHi
BJIACTUBOCTI, CIIOCOOU JJOOYBaHHS KUCJIOT.

BusHaueHHst (3arajipHe Ta 3 MOIJISAY €ICKTPOJITHYHOI JMCOIialii), Ha3BH, Kiacuikaiis, XiMidHi
BJIACTUBOCTI, CIIOCOOM TOOYBaHHS COJICH.

SABume amdorepHOcTi (HAa TPUKIAJAX OKCHJIB 1 TIIPOKCHJIB); XIMIYHI BJIACTHBOCTI, CHOCOOH
NOOyBaHHS aM(pOTEPHHUX TIPOKCUIIIB.

[NonokeHHsT MeTaNiYHUX eNIeMEHTIB Y IepioJuyHill CHCTeMi; OCOOJIMBOCTI EIEKTPOHHOI OyIOBH
aTOMIB METAJIIYHUX EIEMEHTIB; OCOOJIMBOCTI METANIYHOTO 3B’53KY; 3arajibHi (i3W4HI Ta XIMIYHI BIACTUBOCTI
MeTaliB, 3aralibHi CrocoOM iX MOOYyBaHHSI; psyI aKTHBHOCTI METalliB; SIBUINE KOpO3il, COCOOHM 3axHUCTy
MeETaJliB BiJl KOpPO3il; CIJIaBU HAa OCHOBI 3a1i3a (4aBYyH, CTaJIb).

XiMiuHI BIACTUBOCTI HATPIiIO, KaJif0, MarHito, KalbIlii0; Ha3BH Ta (POPMYITN HAHBaKIMBIMINX CIIOIYK
JTY’)KHHUX 1 JTy’KHO3EMEITFHUX €JIEMEHTIB; 3acTOCyBaHHs croiyk Harpito, Kamiro, Maruito, KanpIiro; XiMigHi
(dhopMynH 1 Ha3BM HAWBKJIMBIIINX KATIHHUX JOOPWB; TBEPIICTH BOJIH.

XiMi4HiI BJACTHBOCTI, JOOYBaHHS Ta 3aCTOCYBAaHHsS aIIOMIHIIO; Ha3BU Ta (OPMYJIM HaWBaKIMBIIINX
CIIONTYK AJTFOMIHITO.

XiMi4HI BJIaCTHBOCTI Ta MOOYBaHHsS 3aji3a; Ha3BM Ta (OPMYJIM HaWBaXUBIMMX croiayk depymy;
3acTOCcyBaHHS 3aii3a Ta croiryk Pepymy.

Ximiyai Gopmymu GTopy, Xiopy, Opomy, Homy; XiMiuHi (opMyiH, Ha3BH Ta (Pi3MUHI BIACTHBOCTI
HaWBaXUIMBIMIMX CIIONYK TaJIOTeHIB (TigpOTeH XJIOpHIy, TaJloTeHiIiB METaTidyHUX eJIeMEHTIB); CIocoOn
noOyBaHHA B Ja0opaTopii Ta XiMidHI BIACTHUBOCTI TIAPOreH XJOPHIY 1 XJIOPUAHOI KUCIOTH; HaWBaXJIMBIIIi
rajmy3i 3aCTOCYBaHHS XJIOpPY, TiIPOT€H XJIOpHUIY, XJOPHIHOI KWCIOTH, SKICHAa DPEaKIlis s BHUSBICHHS
XJIOPHI-10HIB.

XimivyHi (pOopMyII KHCHIO, 030HY, CIpKM Ta HalBammBimmx cnoiyk Okcureny i Cymbpdypy; ¢iznuni
Ta XIMi4HI BIIACTHUBOCTI KHCHIO, O30HY, Cipku, okcuuiB Cymbdypy, cymbhaTHOi KHCIOTH, Cyib(}aris;
criocoOn mo0yBaHHS KUCHIO B JTabopaTopii; HAWBaKIMBINI Tairy3i 3aCTOCYBaHHS KHCHIO, O30HY, CIPKH,
Cynb(aTHOI KUCIIOTH Ta CYIb(aTiB; SKiCHA peakilis sl BUABICHHS CylIb(aT-i0HIB.

Ximiyai (opmymu azory, Oimoro i uyepBoHOro ¢ocdopy, HalBaxMBimMX cHnoiayk Hirporeny i
®ocdopy; ¢iznyHi Ta XIMIYHI BIACTUBOCTI a30Ty, Oimoro i yepBoHoro docdopy, HitporeHn (II) oxcumy,
uitporen (IV) okcumy, ¢ocdhop (V) okcumy, amoHiaky, coieil aMOHIIO, HITPaTHOI KHCIIOTH, HITpATiB,
optodocdaTHOi KHCHOTH, opTodocdariB; crocoOM AOOYBaHHS aMOHiaKy, HITpaTHOi Ta oprodochaTHOl
KHCTIOT Yy JIabopaTopii; HalBa)IMBIIIi raixy3i 3aCTOCYBaHHs a30Ty, aMOHIaKy, HITpPATHOI KUCIIOTH, HITPATiB,
optodocdaTHOi KHUCHOTH, opTodocdaTiB; SKICHI peakiii Ui BUSBICHHS WOHIB aMOHi0 Ta opTodocdar-
10HIB.

[Ipocti peuoBnrn KapOoHy; ancopOrisi, afacopOIiifHi BIACTUBOCTI aKTHBOBAHOTO BYTLLIS; XIMidHI
¢dbopmynu HaiBaxxuBimumx croayk Kapoony 1 Cuiniro; ¢izuuni Ta XiMiuHI BJ1aCTHBOCTI BYIJIELIO, CHIIILIIO,
okcuniB KapOony, kapOonatiB, cumitiit (IV) okcuay, cuitikaTHOT KHCIIOTH, CHITIKATiB; CIIOCOOHM TOOyBaHHS
okcuzie Kapbony B nabopaTopii; HaiBaxJIMBilII Tandy3i 3aCTOCyBaHHs ajiMasy, rpadiry, akTHUBOBaHOTO
Byruus, okcuaiB KapOony, kapOonatiB, rizporeHkapOoHaris, cumiuid (IV) okcupgy, cumikatiB; sKicHI
peaxiiii 1S BUSBICHHS KapOOHAT- 1 CHITIKAaT-10HIB.

HaiiBaxxnuBinn eneMeHTH-OpraHOr€HH, OpTraHiyHi CIOJIYKH; HPUPOAHI Ta CHHTETHYHI OpraHiuHi
CIIONTYKH



Monekynspaa OynoBa OpraHiYHMX CHOMYK. XIMIYHUH 3B’S30K y MOJEKYNax OpPraHiYHUX CIIONYK:
CHEPTisl, JOBXKHMHA, MPOCTOPOBA HAMPSMIICHICTh, MOJSAPHICTh. 0-3B’S30K 1 7-3B’s130K. OauHapHUM, KpaTHI
(monBiitHMIA, TOTPiiHMIA), ApOMAaTUIHHH 3B’ A30K.

['i6puausanis enekTpoHHuX opbitaneii aroma Kap6ony; sp*-, sp’-, Sp-ribpuamsartii.

Knacudikanis  opraHidyHMX CHOIYK 3a OyJAOBOIO KapOOHOBOTO JIAHIIOTa 1  HASBHICTIO
XapakTepucTUIHUX (PyHKIIOHATBHUX) TPYIL.

SIBUILIE TOMOJIOTIi; TOMOJIOTH, TOMOJIOTTYHUN PAJ, TOMOJNIOTiuHa pi3HUI. Kiiacu opraHidyHUX CHOMYK.
3aranbHi GOPMYIH TOMOJNOTIYHUX PS/IIB 1 KJIACIB OPraHiYHUX CHOTYK.

[NousTTa NepBUHHMI (BTOPUHHUH, TPETHHHUM, YeTBepTHHHUIT) aToM KapOony.

HomenknaTypa opraHiuHUX CIIOJYK.

SBuie i3omepii, i30MepH, CTPYKTYpHA Ta MPOCTOPOBa (TeOMEeTpHYHa, a00 LIUC-TPaHC-) i30Mepis.

B3aeMuwmii BIUMB aTOMIB 200 TPyl aTOMIB Y MOJIEKYyJIaX OpraHIiYHUX CIIONYK.

Knacudikaris XiMivHIX peakiiii B opraHiuHiil ximii (peakiuii mpueaHaHHs, 3aMillleHHs, 130Mepu3alii).

3aranpHa (opMmynia ajKaHiB, iX HOMEHKIATypa, i3oMmepis, OymoBa MoleKyn, ¢i3W4Hi Ta XiMidHi
BIIACTUBOCTI, CIIOCOOH JJOOYBaHHS, 3aCTOCYBaHHSI.

3aranpHa (popMysia aJIKeHIB, X HOMEHKJIATypa, i3oMepis, OyaoBa MOJEKYJ, XIMIYHI BJIaCTHBOCTI,
crocobu 100yBaHHS, 32aCTOCYBAaHHS; SIKICHI peakIii Ha OABIMHUH 3B’ A30K.

3aranpHa (opMmylnia ankiHiB, iX HOMEHKIATypa, i3oMepisi, OyJoBa MOJEKYJ; XiMiuHI BIACTUBOCTI Ta
crocoOu 100yBaHHS €TUHY, 3aCTOCYBAHHS; SIKICHI peakilii Ha MOTPiHHMIA 3B S30K.

3araibpHa (hopMysia apeHiB TOMOJIOTIYHOrO psity OeH3eHy. BynoBa, BiIacTHBOCTI, CIOCOOM JT0OYBaHHS
OeH3eHy; MOHATTS PO apOMATHYH1 3B’ SI3KH, OT-EIEKTPOHHY CHUCTEMY.

Hadra, npuponauii Ta cymyTHiN HapTOBHIA ra3u, Byriuis, X CKIaI; KPeKiHT 1 apoMaTu3ailis HaTu Ta
HaQTONPONYKTIB, JETOHAIIWHA CTIHKICTh OCH3WHY, OKTAHOBE YHCIIO; TepepoOKa BYTLLIS; MpoOIeMU
NOOYBaHHS PIJIKOT0 MAIBLHOTO 3 BYTUIIS Ta allbTEPHATUBHUX JKEPEI.

Xapakrepuctnyna (QyHKIioHanbHa) rpyma crnuptiB. Knmacudikamis crnmprtis. 3aranbHa ¢opmysia
OJITHOATOMHHX HACHUYCHUX cHHpTiB. bynoBa, HOMEeHKIaTypa, i30Mepis, BIaCTUBOCTI, CIIOCOOW JT00yBaHHS Ta
3actocyBaHHS. [[OHATTS PO BOTHEBHI 3B’ SI30K.

ETunenriikons Ta TIEposn sSK TPEACTABHUKN 0araToaTOMHUX CIHPTIB;, SKICHA peakIlis Ha
0aratoaTOMHI CITHPTH.

dopmyna denony. BymoBa monekyau ¢eHony, XxapakTepucthuHa ((QyHKIiOHAIbHA) Ipymna B Hild;
BJIACTUBOCTI, OOYBaHHsI, 3aCTOCYBaHHS; SIKICHI peakiiii Ha (heHOII.

3arambHa QopMmyna ambIeriaiB. bymoBa MOJEKyN ambIeriliB, XapaKTepuUCTHYHA ((PyHKITIOHATHHA)
rpymna, HOMEHKJIaTypa, 130Mepis, BIACTHUBOCTI, JOOYBaHHS, 3aCTOCYBAaHHS; SKICHI peakilii Ha ambICTioHy
rpymy.

XapaxkrepuctndHa ((pyHKIIiOHATRHA) TpyIa KapOoHOBUX KUCIOT. Kimacudikariss kapOOHOBHX KHCIIOT.
3aranpHa (hopMyda HACHYEHWX OJHOOCHOBHHX KapOOHOBWX KHCIOT. bynoBa, HOMEHKIaTypa, i3oMepis
OTHOOCHOBHUX KapOOHOBHX KHCJIOT, BIACTHUBOCTI, TOOYBaHHSI, 3aCTOCYBaHHSL.

3aranpHa (hopmyna ectepiB kKapOOHOBMX KHCIOT. bymoBa, HOMEHKIATypa, i30Mepis, BIACTHBOCTI,
noOyBaHHA, 3aCTOCYBaHHS. JKupu — ectepu riminepory i BUIIUX kKapOoHoBHUX KucinoT. Knacudikamis xupis,
BIIACTHBOCTI, T0OOYBaHHsI, 3aCTOCYBaHHs. MIIa 1 CHHTETHYHI MHIfHI 3aC00H.

Knacudikatis ByriieBoniB; CKiaa, MOIEKYISIPHI pOpPMYIH TIOKO3H, PPYKTO3H, caxapo3H, KPOXMAITO
1 ETFOIIO3H; CTPYKTYypHA (popMyIa BiIKpUTOi (hOPMHU MOJIEKYIH TIFOKO3H; BIACTHBOCTI TIIFOKO3H, CaxaposH,
KPOXMAJTIO 1 HENION03u; NMOOYyBaHHS TIIFOKO3W, BUPOOHHWIITBO Caxapo3W 1 KPOXMAII0; SKICHI peakilii s
BU3HAYCHHSI TIIIOKO3H 1 KPOXMAJIIO; 3aCTOCYBaHHS TTIFOKO3H, KPOXMAITIO, IETI0I031

XapaxrepuctnuHa ((yHKIioHabHA) Tpymna amiHiB. Kimacudikamis amini. Homenkmarypa, i3omepis,
OyZoBa, BIaCTUBOCTI, CIIOCOOH TOOYyBaHHS Ta 3aCTOCYBaHHS.

Cxiag i OymoBa MONEKYJ, HOMEHKIIATypa, BIACTUBOCTI, JOOYBaHHsS, 3aCTOCYBaHHS aMIHOKHCIIOT.
[lorATTS PO amMQOTEPHICTH aMiHOKHCIIOT, OIMONSPHUN HWOH; NW-, TPU-, TOMIMENTHAN, MENTHIHUN 3B’ SI30K
(menTumHA Tpyma aTOMIB).

Bynoga 6inkiB, iX BIacTUBOCTI, 3aCTOCYBaHHS, KOJILOPOBI peaKilii Ha OLIKH.

[lonarTs mpo momiMep, MOHOMEp, eNeMEeHTapHy JaHKy, CTymiHb mnomimepusamii. Kiracudikaiis
BUCOKOMOJIEKYJISIPHUX PEUOBHH; CIIOCOOM CHHTE3Y BHCOKOMOJIEKYJSIPHHX PEUOBHH; OylnoBa i BIaCTHBOCTI
OJIiMEPiB; TEPMOILTACTHYHI TONIMEPH 1 IJIACTMACH Ha 1X OCHOBI; TIOHSATTS MPO HATYpaJbHI i CHHTETHYHI
Kay4dyKH, CAHTETHYHI BOJIOKHA; 3HAUYEHHS HONIMEPiB y CyCHIIbHOMY rOCIOJAapCTBI Ta MOOYTI.

Dopmynu UIg 00UMCIIEHHS KUJIBKOCTI PEUYOBHHHU, KUIBKOCTI YACTHHOK Y NEBHIH KiNBKOCTI PEYOBUHH,
MacoBOi YacTKU eJIeMEHTa B CIIONYIl, BIIHOCHOI I'YCTHHU Ta3y, MacoBoi (00’€MHOI) 4YacTKM KOMIIOHEHTa B
CyMillli, BUBECHHS (POPMYJIH CIIOIYKH 32 MACOBUMH YaCTKaMH €JIEMEHTIB.

MacoBa yacTka po3unHEHOI PEYOBHUHH.

ANropuTMH pO3B’A3KY 33/1a4 3a PIBHAHHSIM peaKiii; BIAHOCHUH BUXiJl MPOAYKTY peakiii.



BerynHuK moBUHEH BMIiTH:

Cknaznatu (OpMyIH CIIONYK 3a 3HAYCHHSIMH BaJICHTHOCTI €JIEMEHTIB.

3anucyBaTH XiMidHi Ta rpadiudi (CTpYKTYpHi) GOpPMYTH PEUOBHHH; €JIEMEHTH 1 MPOCTi PEUOBUHH;
MeTaJqu 1 HEMeTalu; aTOMH, MOJEKYIH Ta HOHM (KaTioHW, aHiOHM); (i3MYHI Ta XiMi4HI BJIACTHBOCTI
peyoBUHY; Pi3MYHI ABHIIA Ta XIMIYHI peakilii; HAUPOCTIIly Ta iCTHHHY (OPMYJIHN CIIOTYKH.

BusHavaTu BaJeHTHICT €IeMEHTIB y OiHApHUX CIIOMyKax.

AHanizyBaTy SIKICHUN (€IIEMEHTHH) 1 KUTbKICHUN CKJIaJ PSYOBUHH 32 ii XiMIYHOIO (hOPMYIIOH0.

3anucyBaTH CXEMH peakiliid, XiMiuHi piBHSHHA. PO3pi3HATH TuUmM peakmii 3a KUTBKICTIO PEarcHTIB i
MPOAYKTIB (peakilii CIoIydeHHs, pO3KiIany, OOMiHy, 3aMillleHHsI), 3MIHOIO CTYIICHS OKMCHEHHS €JIEMCHTIB
(peakuii OKHCHO-BIJHOBHI Ta HEOKHCHO-BIJHOBHi), TEIUIOBUM edeKkToM (peakilii eK30TepMiuHi,
CHJIOTEPMIYHI), HampsiMoM mepediry (peakiiii o0OpoTHI, HeoOopoTHi). Bu3HAUaTH B OKHMCHO-BIJIHOBHIN
peaKIlii OKUCHUK 1 BITHOBHHUK, MPOIIECU OKMCHEHHS 1 BIJTHOBJICHHS.

AmnanmizyBaTd BIUIMB IPUPOAM pEArylOYMX PEYOBHMH, I1X KOHIEHTpAllii, BEIMYMHH TIOBEPXHI IX
KOHTaKTy, TeMIlepaTypy, THCKy TrasiB, KaTajizaTopa U iHribiTopa Ha WIBHIKICTh XIMIYHOI peaxiiii.
3acrocyBaTh 3aKOH 30€peKEeHHS MacH PEUOBHHHU JUIs MEPETBOPEHHS CXEMH peaKilii Ha XiMiuHe PiBHSHHS.
BukopucToByBaTH METOJ] €IEKTPOHHOTO OallaHCy AJISl MEPETBOPEHHSI CXEeMU OKHCHO-BIJIHOBHOT peakiii Ha
XIMiYHE PiBHSHHSI.

Po3pizHsATH B mepioguuHii cucTeMi mepioau, rpymu, roaoBHi (A) Ta nobiuni (B) miarpynu; MeramiuHi
Ta HEMeTaJiuHi eJeMEHTH 3a iX IOJOKEHHSM Y TepiofMyHi CHUCTEMi; JIyXKHi, JTy>KHO3eMENlbHi, 1HEPTHI
eNIEeMEHTH, rajioreHd. BukopucroByBaT iHdopMmallito, 3aKiajgeHy B NepioJuuHii CUCTeMI, /Uil BU3HAYCHHS
TUTy ejeMeHTa (MeTaliyHui abo HeMEeTalliYHWH eJIeMEeHT), MAaKCUMAallbHOrO0 3HA4YeHHsI HOro BaJICHTHOCTI,
TUIy TPOCTOI PEYOBHMHHU (MeTan abo HeMeram), XIMIYHOTO XapakTepy OKCHJIB, TiIPOKCHIIB, CIIONYK
eneMeHTiB 13 [iporeHoM. AHai3yBaTH 3MiHH BJIACTHBOCTEH NMPOCTHX PEYOBHH Ta KUCIOTHO-OCHOBHOTO
XapakTepy OKCHJIB 1 TIIPOKCHIB 3aJIGKHO BiJl PO3MIIIEHHS EIIEMEHTIB Y Iepionax, Miarpynax, mpu
Mepex ol Bijl OJHOTO MEPioay J0 IHIIOrO.

3anmcyBaTH Ta po3Ii3HABATH IEKTPOHHI Ta rpadiui GopMynu aToMiB 1 TPOCTHX HOHIB eeMeHTiB Ne
1-20, Ne 26, aToMiB HeMETaJIIYHUX €IEMEHTIB 2-TO 1 3-TO mepiofdiB y 30ymKeHOMY cTaHl. Bu3HadaTu ckiman
simep (KUTHKICTh TIPOTOHIB 1 HEUTPOHIB y HYKIIMi) 1 €IEKTPOHHHX OOOJIOHOK (CHEPreTHMYHUX PIBHIB Ta
miapiBHIB) aToMiB eeMeHTIB Ne 1-20 i No26. [TopiBHIOBAaTH pajaiyCH aTOMIB 1 IPOCTUX WOHIB. AHami3yBaTH
3MIHM pafiyciB aTOMIB y Tiepiofiax 1 marpymax; 3B’S30K paliyciB aTOMiB 1 KUTBKOCTI €JIEKTPOHIB Ha
30BHIIIHEOMY CHEPTEeTHYHOMY PiBHI 3 XapaKTepoM eJieMeHTa (METAIYHAM 4YH HEMETaJIidHuM),
BJIACTUBOCTSMHU TIPOCTHX PEUOBHH (METaa UM HEMETajl) Ta KUCIOTHO-OCHOBHHUM XapaKTEPOM OKCHIIB 1
T1APOKCHUIIB.

Crxiamatn eneKkTpoHHI (QopMynmrn MOJieKysd, XiMiuHi (OpMyNnH CHOIYK 3a CTYNEHSMH OKHCHEHHS
eNieMEHTIB, 3apAgamMu HOHIB. PO3pI3HATH BaJeHTHICTh 1 CTYIiHb OKHMCHEHHS eneMmeHTa. OOUmMCIIOBAaTH
CTYNiHb OKHCHEHHS eJeMEHTa Yy CHOiyli. Bu3HauaTH KpaTHICTh, MOJSPHICTE YH HENOJSAPHICTH
KOBAJIEHTHOT'O 3B’ 3Ky M aToMamu. [IporaozyBaTs THI XiMIYHOTO 3B 513Ky B CHOIYIl, (PI3U9HI BIACTHBOCTI
PEYOBHHU 3 YpaxyBaHHSAM THUITy KPUCTAJIIYHUX IPATOK.

CritamaT CXeMHd eNeKTPOJITHYHOI IUCOMiallii OCHOB, KUCIOT, CoJieil; HOHHO-MONEKYJISIpHI PIBHSHHS
3a MOJIEKYJISIPHUMH PIBHSHHSIMH 1 MOJIEKYIISIPHI PIBHSHHS 32 HOHHO-MOJIEKYJISIPHUMU PiBHSIHHSMHU.

Po3pizHsaTH OMHOPIMHI Ta HEOJHOPIAHI CyMIllli Pi3HUX THITIB; po30aBiieHi, KOHIICHTPOBaHi, HACHYEHI,
HEHACHWYEeHI pO3YMHM;, eJeKTPONITH U HEeJIeKTPONiTH, CHIIBHI Ta cna0ki enekTponiTH. BusHauatu
MOJIMBICTB TIepediry peakiii 00MiHy MiX €TEeKTPONITaMA B PO3UHHI.

AmnamizyBaTty BIUIMB OyZOBHM PEYOBHH, TeMIIEpaTypH, THCKY (IJIf Ta3iB) Ha iX PO3YMHHICTD y BOJII;
MeXaHi3MH YTBOPEHHS HOHIB IPU PO3UYWHEHHI Y BOZI €IEKTPOIITIB HOHHOI Ta MOJIEKYJISIPHOI Oy IOBH.

3acTocoByBaTH 3HAaHHS I BHOOPY METOMy DO3IUICHHS OJHOPiAHOT ab0 HEOTHOPiAHOI cyMimri
PEUYOBUH.

Cknazat XiMiuHi (pOopMyNnM OKCHAIB; PIBHSHHS peakiiil, sSKi XapaKTepu3ylTh XiMi4Hi BJIACTHBOCTI
COJIETBOPHHUX OKCHJIIB (B3a€MOJIisl 3 BOAOIO, OKCHJIAMH, KUCIOTAMH, JYTaMH), CIIOCOOH TOOyBaHHS OKCHJIIB
(B3aeMozisi IPOCTHX 1 CKJIaJHUX PEYOBUH i3 KHCHEM, PO3KIAJaHHS HEPO3UYMHHHUX OCHOB, IESKUX KHCIOT i
coied mij 4ac HarpiBaHHs). HasuBaTu okcuan 3a iXHIMU XiMidHUME (opMmyrnamu. BusHadati dopmynn
OKCUZIB cepen GOopMyIl CIIONYK IHIIMX BUBYEHUX KinaciB. Po3pizusatu HeconmerBopHi (CO, N2O, NO, SiO) i
COJIETBOPHI OKCHAU (KUCIIOTHI, OCHOBHi, amdoTtepHi). [lopiBHIOBaTH 32 XIMiYHMMHU BJIaCTUBOCTSAMHU OCHOBHI,
KHCIOTHI Ta amoTepHi (Ha npukiagax okcuaiB Llnaky Ta AnoMiHio) okcuau. BeTaHOBIIOBATH 3a1€KHICTD
BIIACTUBOCTEH OKCHJIIB BiJl THITY €JIEMEHTa 1 XIMIYHOT'0 3B’ 3Ky B CIIOJYII.

Cknazati XiMiuHi (QOPMYNIH OCHOB; PIBHSHHS peakwiil, SKi XapakTepU3yIOTb XIMi4Hi BJIACTHBOCTI
nyriB (B3a€MOMis 3 KUCIOTHHUMM OKCHJIAMH, KMCIOTaMH Ta COJSIMH B PO3YMHI) Ta HEPO3YMHHUX OCHOB
(B3aeMomist 3 KMCIOTaMH, PO3KIaJaHHs MiJ Yac HarpiBaHHs), CIIOcOOM NOOYyBaHHS JYTiB (B3a€MOIisl JIy>KHUX



1 JIy)KHO3eMeNbHUX (KpiM Marilo) MeTamiB i3 BOAOIO, OCHOBHHMX OKCHIIB JIY)KHHUX 1 JIy>KHO3EMETbHHX
SJIEMEHTIB 13 BO/IOI0) i HEPO3UMHHUX OCHOB (B3a€MOJisA CONEi i3 Jyramu B po3umHi). HazuBatu ocHOBH 3a
ixHiMu XiMivHEMH ¢opmynamu. Buznadatu ¢GopMynu ocHOB cepen (OpMys CIONYK IHIIMX BHUBYEHHX
KiaciB. Po3pisaaTy po3unHHi (Jyr) Ta HEpO3uHHHI 0OcHOBHU. [lopiBHIOBATH XiMi4HI BIACTUBOCTI PO3YMHHUX
(7ryriB) 1 HEpO3YMHHUX OCHOB.

Cknazatv XiMiuHi (OPMYNH KHCIOT; PIBHSAHHS pEaKiid, sIKi XapaKTepU3YIOTh XIMiUHI BIACTHBOCTI
KHACTOT (B3a€EMOJIiSl 3 MeTajlaMH, OCHOBHHUMH OKCHJIAMH, OCHOBaMH Ta COJSIMH B PO3UMHI) Ta crocodu ix
n00yBaHHS (B3a€MOJIisl KUCJIOTHUX OKCHJIIB 13 BOJIOK0, HEMETAJIIB 13 BOJHEM, COJeH i3 Kuciioramu). HasuBatu
KHCJIOTU 3a IXHIMH XiMiYHMMH QopMmynamu. BuzHauatu ¢opMmynu KHCIOT cepel] GpopMys CHOIYK IHIINX
BHBYCHHMX KJIACIB, BaJCHTHICTh KUCJIOTHOTO 3aJIUIIKYy 3a (POPMYJIOI KHCJIOTH. PO3DI3HITH KHUCIOTH 3a
CKJIaJIOM (OKCHUTEHOBMICHI, 0€30KCUTEHOBI), 3IaTHICTIO J0 €IEKTPONITHYHOI Auconianii (CHIIbHI, cnadki) Ta
OCHOBHICTIO.

Cknazata XimMiuHI (QOPMYNH CEpelHIX Ta KUCIUX COJICH; PIBHSHHS pEakKIiid, sIKi XapaKTepu3yrTh
XIMIYHI BJIACTHMBOCTI CEpEAHIX COJied (B3a€MOJis 3 MeTallaMH, KHCIOTaMH — XJIOPUIHOK, CYJb()aTHOM,
HITPaTHOIO, JIyTaMH, COJSIMA B PO34YHMHI) Ta crmocoOu ix mo0yBaHHs (B3a€MOMisl KUCIOT i3 MeTallaMH,
OCHOBHHUX OKCHJIIB i3 KHCJIOTaMH, KUCJIOTHUX OKCHUIIB 3 JIyTaMu, JIYTiB i3 KACIOTaMH, COJIeH i3 KUCIOTaMH,
COJIeH 13 Jyramu, KHCJIOTHUX OKCHJIIB 3 OCHOBHHUMH OKCHJIAMH, COJICH 13 COJISIMH, COJNEH i3 MeTallaMu
(peaxiiii 3M1MCHIOIOTh y PO3YMHAX), METAJIIB i3 HeMeTardamu). Ha3uBatu cepenHi Ta KUCHII COMl 3a IXHIMHU
XIMiYHUMH QopMyiaamu. BuzHauatn GopMmynu cepeHix Ta KUCIUX coneil cepes GopMys CHONYK iHIIHX
BHUBUYEHHUX KJIaciB. PO3pI3HSTH 3a CKIIaJ0M cepeliHi Ta KHCI COIi.

Cknajati pIBHAHHS PeEaKilid, sIKi XapakTepH3yIOTh XIMIYHI BIACTHBOCTI OKCHIIIB 1 TiJIPOKCHJIIB
Amominito Ta [{uaKy (B3aEMOJIisl 3 KUCIIOTaMH, JIyTraMH) Ta CIocoOu J00yBaHHS TiJJPOKCUIIB AJIOMIHIIO i
Hunky (B3a€MOIisI coleil IUX eIEMEHTIB 13 IyraMy B PO3YHHI, TIOMIHATIB 1 IUHKATIB i3 KUCIOTAMH )

Cknajatv piBHSHHS peakilii MK HEOpraHIYHMMHU CHOJIYKaMH pi3HUX KiaciB. [lopiBHIOBaTH XiMivHI
BJIACTMBOCTI OKCHIIB, OCHOB, KHCJIOT, aM(OTEPHHUX TIAPOKCHJIB, COJCH. YCTAaHOBIIOBATH 3B SI3KH MIXK
CKJIaJIOM 1 XIMIYHMMH BJIACTUBOCTSMH OKCHIIB, KMCJIOT, OCHOB, aM()OTEPHHUX T1APOKCHUIIB, COJNEH; FTeHETHYHI
3B’SI3KH MDX TNPOCTHMH DPEUYOBHHAMH, OKCHJIAMH, OCHOBAMH, KHCIOTaMH, aM(OTEpHUMH TiAPOKCHIAMH,
COJISIMH.

BusHauaT MONOXKEHHS METAIYHUX €IEMEHTIB y TIEPIOAMYHIM CHCTeMi. XapaKTepu3yBaTH
METaJlIYHHI 3B’ SI30K, METaIIYHI KPUCTaNIYHI IpaTKy, (i3U4HI BIACTHBOCTI MeTatiB. PO3pi3HATH MeTaIiuHI Ta
HEMETaJIIuHI €IEMEHTH 3a CJICKTPOHHOK OyaoBoro arToMiB. CKiIagaTH eJIEKTPOHHI (QOpPMYyNIH aTOMIB
MeTamiuHux eneMeHTiB — Jlitito, Hatpiro, Marniro, Amominito, Kamito, Kameiiro, @epymy; piBHIHHS
peaxIiiif, sSKi XapaKTepH3yIOTh XIMIYHI BJIACTUBOCTI METamiB (B3a€MOIiS 3 KHCHEM, TajloTeHaMH, CIpPKOIO,
BOJIOIO, pO3YMHAMH KHCIIOT, IYTIB Ta COJe) i crrocoOu iX 00yBaHHS (BiTHOBJIEHHS OKCH/IIB KOKCOM, KapOoH
(IT) oxcummom, BOgHEM, METAJOTEpMis (QIFOMOTEpMis)); PIBHSHHS peakiiid, sKi BimOyBalOTbCA i Yac
BHPOOHUIITBA YaBYHY 1 CTAJIi.

[losicHIOBaTH 3aNEXHICTh XIMIYHOI aKTHBHOCTI METaJiB Bil eNeKTpoHHOI OymoBM iX aTomiB; CyTh
KOpo3ii MeTaliB; XIMi4HI IEPETBOPEHHS il Yac BUPOOHMIITBA YaByHY i cram. [IporHo3yBaT MOXKIUBICTH
repediry XiMiYHIX peakiiid MeTasiB i3 BOIOI0, pO3YNHAMHU KUCIIOT, COJIEH, JyTiB.

XapaxrepusyBaTtu noioxenHs Harpito, Kamito, Marnito, Kanbmito B mepionnuHiit cuctemi, QisudHi
BIIACTHBOCTI HATPIIO 1 Kail0, Mar"iro i KajbIlifo, BUIU TBEPIOCTI BOAW — THMYAcOBY, a00 KapOOHATHY;
MIOCTilHY, 3arajibHy; 3aCTOCYBaHHs okcuiiB Marnito i Kambiiro, rizpokcunis Hatpiro, Kamnito, Marniro i
Kamprito. Cxinamati enektpoHHi ¢opmynu atomis i HoniB Hatpiro, Kamiro, Marnito, Kanpmiro; piBHSIHHS
peaxiiiii, ki XapaKTepu3yIOTh XIMIYHI BIACTHBOCTI HATPil0, KaJif0, MarHiro, KaJbIlilo (B3aEMOJIS 3 KHUCHEM,
raJioreHamH, CipKoro, BOJIOI0), OKCHIB 1 rinpokcuniB Hatpiro, Kamito, Marnito, Kanpiiro; piBHSIHHS peakilii,
SIKi BUKOPUCTOBYIOTH I 3MEHIIEHHS a00 YCYHEHHS TBEpPIOCTi BOAW (KU SITIHHSAM, JOJABaHHSM COAU abo
BaIlHa).

XapakTepusyBaT TOJIOKEHHS AIOMIHIIO B MepiogndHii cucTemi, (i3WYHI BIACTHBOCTI aNFOMIHIIO,
OKCHIY Ta TiIpOoKcuay AJIOMIiHIIO, 3aCTOCYBaHHS amoMiHito. CKiIazaTi eJIeKTpoHHI popMysin aToma i HoHa
ANFOMiHIFO; PIBHSIHHSI PEAKIIii, SKi XapaKTepu3ylTh XiMi4HI BIACTHBOCTI aIFOMIHIIO (B3a€EMOJIS 3 KUCHEM,
raJoreHamHu, CipKor, pO34MHAMHU KUCJIOT, JIYTiB Ta COJeil), aM()OTEPHICTh OKCHAY Ta TiPOKCUAY AIFOMIHIFO
(B3aeMoOIisi 3 OCHOBHUMH Ta KUCIOTHUMH OKCHJIAMH, KUCIIOTAMH Ta JIyTaMH).

XapaxrepusyBaTu nojoxeHHss DepyMmy B mepionuuHiid cucremi, (i3W4yHI BIACTHBOCTI 3aji3a, OKCHIIB
i rigpokcunis depymy; 3acrocyBaHHs 3aiiza Ta cnonyk Depymy; ¢izionoriuny poib iHoHiB Depymy.
Cknazati elekTpoHHY ¢opmyny artoma @Depymy; pIiBHSHHS peakliid, sKi XapakTepu3ylOTb XiMiuHi
BJIACTUBOCTI 3ai3a (B3a€EMOJis 3 KHCHEM, XJIOPOM, CIpKOI0, BOJSHOIO MApor0, PO3YMHAMH KUCIIOT Ta COJEH,
pkaBiHHS), okcuaiB 1 rigpokcuniB @Pepymy (B3aemonis 3 kucioramu), coneii depymy (B3aemomis 3
pO3YMHAMU JIYTiB, KHCIIOT, cojiei), BaeMmoneperBopeHHs crionyk ®epymy (II) 1 @epymy (I11).



CknazaTy piBHSHHS peakiiid, XapaKTepHUX I XJIOpY (B3a€MOJis 3 MeTallaMH, HeMETaJlaMH, BOZAOIO),
TiIporeH XJOpuay i XJOPUAHOI KHUCIOTH (B3a€EMOIis 3 MeTajlaMH, OCHOBHHUMH OKCHAAMH, OCHOBaMH,
aM(pOTEpHUMH CIOIYKaMH, COJISIMH); PIBHSHHS peakiii 1o0yBaHHSI TiIporeH XJjopuay B Jabopatopii.
[opiBHIOBaTH XiMIYHY aKTHBHICTh TajJOreHiB. XapakTepu3yBaTH HAHBaKIIMBIII Taly3i 3aCTOCYBaHHS XJIOPY
(K OKHMCHUKA, y BUPOOHHMITBI OpraHiYHMX 1 HEOPTraHIYHUX PEUOBUH), TIAPOreH XJOPUAY, XIJIOPHIHOI
kucnotu (y BUPOOHUUTBI IacTMac, Ui JOOYBaHHSA XJIOPUAIB), XJOPUAIB (HATpill XJIOpHUAY — XapuoBoOi
MPUITPaBH, AJsl JOOYBaHHSI XJIOPY, HATPIilO, HATPIH TIAPOKCUAY, COIHM). 3aCTOCOBYBATH 3HAHHS Uil BUOOPY
croco0y BHUSIBIICHHS XJIOPU/-i0HIB y PO3UHHI.

CriagaTi PpIBHSHHS PEaKIliif, XapakTepHUX IS KUCHIO (B3aEMOJis 3 MeTajlaMd, HEMeTallaMH,
CTIOJIYKaMH HEMETANIYHUX eJIeMEeHTIB 3 [izporenom), Cipku (B3aeMOIisl 3 MeTanaMu, ASSIKUMHA HEMETaIaMu ),
okcuniB Cynb(ypy (B3aeMomis 3 BOJIOK, OCHOBHMMH OKCHIaMH, OCHOBaMH), CYJIb()AaTHOI KHCIOTH
(B3aeMoiisi 3 MeTanaMu, OCHOBHUMH OKCHIAMH, OCHOBaMH, aM(OTEPHUMH CIIOTYKAMH, COJISIMH); PIBHSHHS
peakiiiii 700yBaHHS KHUCHIO B JIabOpaTopii, yTBOpEeHHs 1 po3kiany o30HY. [lopiBHIOBaTH CKiaj, XiMidHY
AKTHBHICTh KHCHIO i 030HY. XapaKTepu3yBaT HaWBaKIUBIIlli Taly3i 3aCTOCYBaHHSI KHCHIO (SIK OKHCHHUKA),
030HY (3HE3apa)KeHHs BOAM), CipkH (100yBaHHS Cy’nb(GaTHOI KWCIIOTH; BHUPOOHMIITBO TYMH, CIPHHUKIB,
MPOTHU3ANANBHUX TpENnapartiB, KOCMETHYHUX 3ac00iB), CyiIb(aTHOI KHCIOTH (BUPOOHHUIITBO MiHEpaIbHUX
JOOpHUB, BOJIOKOH) Ta Cynb(datiB (rinmc — y OyAiBHWUITBI, MEIWIIMHI; MIJHHIA KyImopoc — Jjs 00poThOu 3i
HIKITHUKaMH POCJIHMH, MPOTPABIICHHS JIEPEBUHHM). 3aCTOCOBYBATH 3HAHHSI JUISl BUOOPY criocoOy BUSBICHHS
KHCHIO Ta CyJb(]art-ioHiB (y po3uuHi).

Cknazaté piBHSHHS peakiliif, XapakTepHHuX s a3oTy i1 gocdopy (B3aemoxis 3 MeTanaMu, NESIKHMU
HEMeTallaMH), aMOHIaKy (B3a€MOJIisl 3 KMCHEM, BOJIOK, KUCIIOTaMH), COJIell aMOHII0 (B3aeMOJis 3 JyraMu,
COJISIMH), HITPATHOI KHCIOTH (B3a€MOJisi 3 MeTallaMH, OCHOBHHUMH OKCHJIAMH, OCHOBaMH, aM(pOTEPHHUMU
crionykamu, consMu), HitporeH (IV) okcumy Ta docdop (V) okcuay (B3aeMofis 3 BOJOIH, OCHOBHHMH
OKCHJIaMH, OCHOBaMH ), opTohocdaTHOT KUCIOTH (B3aEMOIsI 3 METalaM{, OCHOBHMUMH OKCHIaMH, OCHOBaMH,
COJISIMH); PIBHSIHHS PEaKI(ii, SIKi XapaKTepU3YIOTh B3a€MOIIEPETBOPEHHS cepeHiX 1 Kuciaux oprodocdartis;
PIBHSHHS ~peakiliii TepMIUHOrO pO3KIaay Cojel aMOHil0 (XJIOpUIy, HITpaTy, KapOoHATy Ta
riporeHkapOOHaTy) Ta HITpaTiB; pIBHSHHS peakiiii JOOyBaHHS aMOHiaKy, HIiTpaTHOI Ta oprodocdarHoi
KHCJIOT Yy Jlabopartopii. Xapakrepu3yBaTd ckiaj i OymoBy npoctux pedoBuH Pochopy (depBoHOro i 6ioro
dbocdopy), HaWBKIUBIII Tady3l 3aCTOCYBaHHsS a30Ty (BUPOOHWIITBO aMOHIaKy, CTBOPEHHSI HH3BKHX
TeMIepaTyp), aMOHiaky (IoOyBaHHS HITPaTHOI KHCJIOTH, BHPOOHHUIITBO IOOpPWB, HAIATUPHOTO CIHPTY),
HITPAaTHOI KUCJIOTH (BUPOOHHUIITBO JOOPUB, BUOYXOBHX PEUOBHH, HITPOr€HOBMICHHUX OPIaHIYHHX CIIONIYK),
HITpaTiB (BUPOOHHUIITBO J0OPHB, BHOYXOBMX pEUYOBHMH), oprodochaTHOi KHCIOTH Ta opTodochaTie
(BupoOHuIITBO 100puB). [lopiBHIOBaTH XIMIUYHY aKTHUBHICTH a30Ty, 4YE€pBOHOro 1 Oimoro docdopy.
3acTtocoByBaTH 3HaHHS I BUOOPY CIIOCOOy BUSBIICHHS aMOHIaKy, HOHIB aMOHI0 Ta opTodocdaT-ioHiB (y
pO3YHHI).

CxiamaTi pIBHSHHS pEaKIliif, XapaKTepHHX Ui BYTJICIIO 1 CHJIMiI0 (B3a€MOIiS 3 aKTHBHUMH
MeTallaM{ 1 HeMeTajlaMH, OKCHJaMH MeTaidHuX eneMeHTiB), kapOoH (II) okcumy (B3aemomis 3 KHCHEM,
OKCHJIaMH MeTAIIYHUX eneMeHTiB), kapOoH (IV) okcumy (B3aeMomis 3 BOJOI, OCHOBHUMH OKCHIIAMHU,
myramu, ByrieneMm), cuiinii (IV) okcumy (B3aeMmomisi 3 OCHOBHUMH OKCHAAMH, JIyTaMH); PIBHSHHS peakilii
B3a€EMONEPETBOPEHHA CepefHiX 1 KHCIuX KapOoHATiB, TEPMIYHOrO pO3KIaay KapOoHaTiB i
rizporerkapOoHaTiB, 100yBaHHs okcuaiB KapOoHy B maboparopii.

XapakTepusyBaTH cKiafa, OymoBy i (i3uyHi BIacTUBOCTI mpocTtux pedoBuH KapOony (rpadit, anmas,
KapOiH), HABaXKJIMBIIII Tally3i 3aCTOCYBaHHA anMasy (y pi3aJIbHUX 1 nuTihyBambHHUX IHCTpYMEHTaX), rpadity
(y BUpOOHHIITBI OJIBIIIB, €IEKTPOIIB), AKTUBOBAHOTO BYTULIA (B MEAWIWHI, y MPOTHUTa3ax, JJs OYUIICHHS
Bomn), okcuzie Kapbony (CO sk BimHOBHUK, CO2 — y BHPOOHHITBI COIH, IYKPY, Ta30BAaHUX HAIOIB,
HAaIllOBHIOBAY BOTHETACHUKIB), HATPiil TimporeHkapOoHaTy, kapbonariB Kamsiiito Ta Hatpito, cumimiit (IV)
okcuny (BUPOOHHITBO CKJla, OyiBENbHHUX MarepiaiiB), CHIIKAaTiB (CKJIAaMOBI IEMEHTY, KepaMiKH,
MOPLENSHU, PiKe CKJIO0). 3aCTOCOBYBAaTH 3HaHHS AJsl BUOOpY criocoOy BusBieHHs kapOoH (IV) oxcuny,
KapOOHAaT- i CHITIKaT-i0HIB (Y PO34HHI).

Busnavatn HaiiBaknuBimi enementu-opranorenu (C, H, O, N, S, P). Po3pizasitu 32 xapakTepHUMHA
O3HAKaMU HEOpPTaHIYHi i OpraHivHi CIIOIYKH, IPUPOIHI Ta CHHTETHYHI OPTaHIYHI CITOTYKH.

XapakTepu3yBaTH KpaTHICTb, MOJSPHICTH a00 HENONSPHICTh KOBAJIEGHTHOTO 3B’SI3KYy B MOJIEKYJax
OpTaHIYHUX CIOIYK, G- 1 T-3B’SI30K 32 ClIocoO0M yTBOpeHHS. [lopiBHIOBaTH ONWHAPHI, ITO/BiMHI, IOTPIiliHI Ta
apoMaTH4Hi 3B’SI3KM 33 €HEPri€ro 1 JOBXKHUHOIO Ta MPOCTOPOBOIO HANPSAMIICHICTIO. AHANII3yBaTH PEaKUiiiHy
3ATHICTh OPTaHIYHUX CHONYK 13 PI3HUMH THUIIaMH 3B’ SI3KiB.

Busnavatu Tunu ribpuauszanii Ta IpocTOpPOBY Opi€HTALI0 TIOPUIHUX EIEKTPOHHUX OpOiTanel aToMiB
KapOony B Mosiekynax opraHiqyHUX CHONYK.

KnacudikyBatu oprasiudi crmomyku 3a OyZOBOIO KapOOHOBOrO JIAaHIIOra HA HACHYEHI BYIJIEBOJIHI
AIUKITIYHOI OyNOBM — aJIKaHW, HEHACHYEHI BYIJIEBOAHI AIMKIIYHOI OyJOBH — aJKEHW, ajKiHU; IUKIIYHI



BYIJICBOJHI — IIUKJIOAJIKAHH Ta apEHU; 38 HASBHICTIO XapaKTepUCTUYHUX ((DYHKLIOHATBHUX) TPYI HA CIIUPTH,
(eHon-, rayoreHoaIKaHu, albAerian, KapOOHOBI KUCIIOTH, €CTEPH, aMiHH, aMIHOKHCIIOTH.

BusHavyaTy roMo10ry BYrJIEBOJHIB Ta iX MOXiAHUX. PO3Pi3HATH rOMOJIOTIUHI PS/AY 1 KJIACH OpTaHIdYHUX
CIONIYK. Y CTaHOBIIOBATH BIiAMOBIAHOCTI MK MpEICTaBHUKAMH TOMOJIOTIYHUX PsAIB Ta iX 3araJbHUMU
(dhopmynamu, KilacaMy OpraHidYHHUX CHONYK Ta iX XapakTepUCTHYHUMU ((PYHKIIOHATILHUMH) TPYTIaMH.

BusHavyatu y Monekynax OpraHIYHUX CHONYK pi3HOI OyJOBM NEPBHHHUMN, BTOPUHHUH, TPETHHHUM,
4yeTBepTHHHUN aTomu KapOoHy.

HazuBaTu opraHiuHi CHONYKH 32 CTPYKTYpHHMHU (DOPMYJIaMH, BHKOPHUCTOBYIOUM HOMEHKJIATYpY
IUPAC. Cknagatu CTpyKTYpHI (hOpMYJIM OPTaHIYHUX CIIONYK 3a Ha3BaMU 3rinHO 3 HoMeHkiaTyporo IUPAC.

BusHavyatu i3oMepu 3a CTpyKTypHHMH (opmymnamu. Po3pi3HSATH CTPYKTypHI Ta MPOCTOPOBI
(reomeTpuuHi, a00 1UC- 1 TpaHC-) i30MepH. Y CTAaHOBIIOBATH BIIMIHHOCTI MIX i30MepaMH 1 TOMOJIOTaMH 3a:
SIKICHMM 1 KUJIbKICHUM CKJIAJIOM, OYJIOBOKO MOJICKYIL.

YcraHoBnoBaTH 3B’S30K MDK OyJOBOIO 1 BJIACTUBOCTSAMH OpTaHIYHUX CIONYK 3 ypaxyBaHHIM
Mepepo3NnoAiTy eIeKTPOHHOI I'YCTHHH Ha NIPUKJIaJax NporieHy (MpHeJHaHHS TajJoreHOBOIHIB Ta BOAW 3TiTHO
i3 mpaBwioMm B. MapkoBHUKOBa); crnupTiB (MOAIOHICTH 110 KUCIOT); (eHony (KUCIOTHI BIIACTHBOCTI,
3ATHICTh JIO peaKilid 3aMIlIeHHsT Y OCH3EHOBOMY KiJIbIli); HACHYCHUX OJHOOCHOBHUX KapOOHOBHUX KHCIIOT
(KMCTIOTHI BIIACTHBOCTI), aMiHiB (OCHOBHI BJIACTHBOCTI, 3JAaTHICTh AaHUTIHY JO pEaKid 3aMilleHHs Y
OCH3CHOBOMY KiJIbIIi).

AmnanizyBatu XiMiuHy OyJJOBY OpraHiYHHX CIIONYK, BUKOPHCTOBYIOYH OCHOBHI MoJoeHHs Teopii O.
Bytneposa. [IporHo3yBaTu peakiliiiHy 30aTHICTh OpPraHIYHUX CIIOJYK, BHKOPHUCTOBYIOUH MOHATTS IIPO
B3a€MHHI BIUTMB aTOMIB 200 IPYIT aTOMIB Y MOJIEKYJIax.

KnacugikyBati peakifii 3a y4acTiO OpPraHiuHHX CHOJYK (3aMIIIEHHsS, MPUEIHAHHS, BIAIICIIICHHS,
i30Mepu3ailii). YCTaHOBIIOBATH 3B’SI3KM MDK OYyJIOBOIO MOJIEKYJ OpraHIYHHX CIHOJIYK Ta iX 37aTHICTIO
BCTYIIATH B PEAKIIii IEBHOTO TUITY.

HazuBati mepmi 10 mpencTaBHHKIB TOMOJIOTIYHOTO psily ankaHiB 3a HoMeHkiatyporo [UPAC.
CritagaTi MOJICKYJISIPHI Ta CTPYKTYPHI (OPMYJIH alIKaHIB; PIBHSAHHS PEaKIIii, 110 XapaKTePU3yIOTh XIMIiuH1
BIIACTHUBOCTI allkaHiB (peakilis 3aMillleHHs] Ha IPUKIIaJ XJIOpYBaHHS METaHy, IOBHE OKHCHEHHS allkaHiB abo
YaCTKOBE OKMCHEHHS METaHy, TEPMIUHUN PO3KjIaa METaHy, KPEKIHT, 130MepH3allis ajkaHiB), JJaAOOpaTOpHUI
croci0 100yBaHHS METaHy.

TTosiCHIOBaTH SBHINE Sp - TiOpMImM3alii eNeKTpOHHMX opbitaneii atomis KapGoHy B Moekymax
ankaxiB. [lopiBHIOBaTH (Hi3MYHI BJIACTHUBOCTI aJIKaHIB Ha MPHUKIAAl IX TEMIIEpaTyp KHITIHHS 1 IUIaBJICHHS.
OOTpyHTOBYBATH 3aJICKHICTh MK arperaTHAM CTAHOM 3a HOPMaJbHUX YMOB, TeMIIepaTypaMH IIJIaBJICHHS i
KHUIIIHHSA aJKaHIB Ta iX BIIHOCHOIO MOJEKYJISIPHOIO MAacoOi0; 3MaTHICTh ajdKaHIB JI0 peakiliii 3aMilIeHHs 3a
eNMeKTPOHHOI0 OYIOBOIO MOJIEKYJI, 3ACTOCYBaHHS alKaHiB (TTAJMBO, MalbHE, PO3YMHHUKH, TOOYBaHHS CaXi,
BOJIHIO, TaJIOTEHOANIKAHIB) iXHIMHA BJIaCTUBOCTSMH. YCTaHOBIIOBAaTH 3B’SI3KM MDK OyIOBOIO MOJEKYN 1
BJIACTUBOCTSIMU QJIKAHIB.

Busnauati CTpyKTYpHI i30MepH ankeHiB 3a OymOBOIO KapOOHOBOTO JIAHITIOTA, PO3TAITYBAHHSIM
MOJIBIHHOTO 3B’53KY; MIKTPYIOBI (QJIKEHH 1 IIMKIOAJKaHN) Ta IPOCTOPOBi (reoMeTprudHi, a0 UC- 1 TpaHC-)
i3omepu. HasmBatn amkenu 3a HOMeHKiIaTyporo [UPAC. Cxmamat MONEKyJspHi, CTPYKTYpHI (OpMyIH
QJKeHIB; PIBHAHHS peakIiliif, IO XapaKTepu3yIOTh XIMIYHI BIIACTUBOCTI €TE€Hy Ta TporeHy (peakiii
TIpUETHAHAS BOJHIO, TAJIOTEHIB, TaJOr€HOBOIHIB, BOJIW; IONIMEpH3allisi, YaCTKOBE OKHCHEHHS ETeHY Ta
TOBHE OKHCHEHHS aJKeHIB), POMHUCIIOBI Ta 1abopaTopHi crmocodu moOyBaHHS alKeHIB (TepMidYHUI KpEeKiHT
alKaHiB, JETiIpyBaHHA allKaHIB, JeTigpaTailii HACHYEHWX OJHOATOMHUX CIHUPTIB, B3aEMOJIS
TaJIOTeHOANKAaHIB 31 CIUPTOBUM pPO3YMHOM JIyTy, peakilii ankiHiB 3 BOJHEM), NOOYBaHHA €TEHY B
nmaboparopii.

TosicHIOBAaTH sBHIE Sp>- TiOpHMmm3allii eneKkTpoHHMX opGitaneil atomie KapGoHy B MoIeKymax
aJKeHiB. 3aCTOCOBYBATH 3HAHHS JJsi BHOOpY CIIOCOOY BHSBIICHHS €TeHYy (B3aeMoIis 3 OpOMHOKO BOJIOFO,
BOIHMM PpO3YMHOM KaJlii IepMaHraHary), ajkeHiB (B3aemomisi 3 OpoMHOIO Bonow). OOrpyHTOBYBaTH
3aCTOCYBaHHS aJKeHIB (BUPOOHHIITBO TOJiETHUIIEHY, MOMIIIPOMiJeHy, eTaHony, 1,2-muxiopoeTaHy) iXHIMHU
BJIACTUBOCTSIMU. Y CTAHOBJIIOBATH 3B’SI3KM MiX OyJOBOIO Ta 3[ATHICTIO QJKEHIB 10 peakUill NpueTHaHHS.
AHanizyBaTu NpUENHAHHS TaJOr€HOBOJIHIB Ta BOAM 1O IPOMNEHY 3TIAHO 3 MEPepO3MOAITIOM eNeKTPOHHOI
TYCTHHH B MOJIeKyJi (mpaBmiio B. MapkoBHUKOBA).

Busnauati CTpyKTypHI i30MepH anKiHiB 32 OyJOBOK KapOOHOBOTO IIAHITIOTA, PO3TAITyBAHHIM
notpifiHoro 3B’s13Ky. HasuBaru ankinu 3a HomeHkinatypoto [lUPAC. Ckianatu MONEKyJIsIpHI Ta CTPYKTYpHi
(dopMynu anKiHiB; PIBHSHHS peakliid, IO XapaKTepU3yIOTh XIMi4HI BJIACTUBOCTI aleTujIeHy (peakuil
MpPUEAHAHHS BOJHIO, TAJOreHiB, raJIoreHOBOAHIB, Bomu (peakuiss M. Kydepoma); peakuii 3amimeHHS —
B3a€EMOJisl 3 HATpi€EM, aMOHiauHUM po3umHOM apreHTyMm () okcuay; TpuMmepu3zalisi aleTHIEHY, HOBHE
OKHCHEHHS alIKiHIB 1 YaCTKOBE OKHMCHEHHS aleTHJIeHY), IPOMMCIIOBI Ta JabopaTopHi crocodu 1o0yBaHHS
aneTwieHy (TepMIiYHMH pO3KIaja METaHy, B3a€MOJisd KaJbliil ameTwieHiny 3 BOAowo, peakuis 1,2-



JIUXJIOPOETaHy 31 CIUPTOBUM PO3YMHOM JyTy). OOIpyHTOBYBAaTH 3aCTOCYBAaHHS alleTUIIeHy (Ta3oBe pizaHHS 1
3BapIOBaHHSA METalliB; NOOYBaHHS BIiHUIXJIOPHIY, MOJIBIHUIXJIOPUIY, OLITOBOTO albleriny), 3yMOBJIeHE HOTo
BJIACTUBOCTSIMH.

[NosicHroBaTH siBHIIE Sp-TiOpUAM3alLii eNeKTPOHHUX opOitanelr aroMiB KapOoHy B MojeKynax aikiHiB.
3acTocoByBaTH 3HaHHS AJsl BUOOPY COCOOY BUSIBJICHHS alleTHIICHY (B3a€MOIisl 3 OpPOMHOIO BOAOIO, BOJHUM
PO3YMHOM KaJiif mepMaHraHaty, aMoHiauHUM po3unHOM apreHTyM (I) okcuay), aikiHiB, 110 MICTATh Y CKIIaAi
monekyn C—H 3B’s3ku (B3aemopis 3 OpOMHOKO BOZIOKO, aMOHIauHUM po3unHOM apreHtym (I) okcuny).
[opiBHIOBaTH peakliiiHy 3[aTHICTh €TEHY 1 €THHY B PEAKIisIX MPUEAHAHHS. Y CTaHOBIIOBATH 3B’S30K MK
Oy/ZIOBOIO Ta 3/IaTHICTIO allETHJICHY JIO PEAKIIil MPHUETHAHHS, 3aMIll[CHHSI.

Cknazatid MOJICKYISAPHY Ta CTPYKTYpHY (opMyln OeH3eHy; pIiBHSHHS peakiliid, 0 XapaKTepu3yloTh
XIMi4H1 BIacTHUBOCTI OeH3eHy (peakiii 3aMillleHHsI 32 YYacTO TaJOTeHiB, peakiii NpueIHaHHs — TiIpyBaHHs
Ta xnopyBaHHs (hv), OKHCHEHHS), NOOyBaHHs OEH3E€HY B MPOMHCIOBOCTI (KaTaliTHYHE JeripyBaHHS
rekcany, IMKIOTeKcaHy, TPUMEpH3allis aleTuieHy). Po3pisHATH HeHacHYeHi Ta apOMaTHYHI BYTJIEBOIHI.

TTosicHIOBATH SIBUINE SP -TiOPUIM3aIlil eNeKTPOHHUX opOiTa Neii aromiB KapOony B MoneKyi GeH3eny,
CTIMKICTh OEH3EHY JIO JIii OKMUCHHUKIB Ta HOro 3JaTHICTh J0 peakiliit 3aminieHHs. [1opiBHIOBATH 3B’A3KH MiXk
atomamMu KapOoHy B MoJiekysax OcH3eHy, ajKaHIB 1 aJKeHIB, peakIliiHy 37aTHICTh OCH3EHY, ajKaHiB i
AJIKCHIB y peaKIlifX 3aMilIeHHS Ta OKMCHECHHS.

HazuBaTtu npoaykT nepepoOKd HApTH Ta KaM’SHOTO BYriuis. HaBoIUTH MPHUKIIAAX BHKOPUCTAHHS
MPUPOAHOI BYIJIEBOJHEBOI CHPOBUHU SIK JiKepesia opraHiyHuX cnoiyk. CKiajgaTd piBHSHHS peakilii, 1o
BiIOYBAIOTHCS TiJ] Yac CHAJIOBAaHHS NPUPOTHOro raszy. Po3pi3HsTH peakilii, ski BigOyBalOThCS IMiJ] 4ac
KpEKiHTy Ta apoMmartu3allii ByriaeBonHiB. [lopiBHIOBaTH JeTOHAIIHY CTIMKICT, OCH3UHIB 3 ypaxyBaHHSAM IX
OKTAHOBUX YHCEIL.

BusHavyatu CTpyKTypHI 130MepH OJHOATOMHHMX HACHYEHHX CIHUPTIB 32 OyJ0BOIO KapOOHOBOTO
JIAHITIOTa, PO3TAIllyBaHHSIM TIAPOKCHIBLHOI IPyNH Ta MiKKIAcoBi i3omepu (erepu). HasuBatu opHOaTOMHI
HACHYEHI CIIUPTH, a TAKOXK ETHUJICHTIIKOMb 1 Taimepoin 3a HomeHkiarypoto [UPAC. KnacudikyBatu criuptu
3a OyZ0BOIO KapOOHOBOT'O JIAHIIFOTAa — HACHYEHI, HEHACUYEH1, 3a KUIbKICTIO TiIPOKCHUJIBHUX TPy — OJHO- 1
OaratoaToMHi, 3a mpupopor aromiB KapOoHy, 3 SKMMHU cIOJydeHa TiIpOKCHIIbHA TpymHa, — TEepPBHHHI,
BTOPHWHHI, TPETUHHI CIIUPTH.

CxiagaTd MOJICKYJISIPHI, CTPYKTYpHI (OPMYJIM CIHHUPTIB; PIBHSHHS peakiliif, 110 BigoOpakaroTh
XIMIYHI BJIACTUBOCTI HACHYCHUX OMHOATOMHHUX CITHPTIB 1 TJIIEpony (peaxilii 3aMilleHHS — B3a€MOIIST 3
AKTHBHUMH  METaJIaMH,  TaJOrC¢HOBOIHIMH, ecrepudikarlisi,  MDKMOJIEKYJSIpHA  JETipaTalris,
BHYTPIIIHbOMOJICKYJISIpHA JETiApaTaIris, 9aCTKOBE Ta ITOBHE OKMCHEHHS), IPOMHUCIIOBI CIIOcOOM TOOYBaHHS
Meranony (i3 CHHTe3rasy), erTaHony (Tigpararmiclo ereHy, (EpMEHTATHBHUM OpPOMIHHSAM TJIFOKO3H,
BiTHOBIIEHHSIM €TaHAI0) 1 IJlabopaTtopHi cmocoOM mo0yBaHHS CHUPTIB (TiAPONI3 TaJOT€HOAIKAHIB).
XapakTepuszyBaTH CKiIax 1 OyZOBY MONEKyNl OJHOATOMHUX HAcHYEHHX crupTiB. OOrpyHTOBYBaTH
3aCTOCYBaHHSI €TaHoNly (MOOyBaHHS OIITOBOI KHCIIOTH, JI€THJIOBOTO €Tepy) Ta MeTaHomy (moOyBaHHS
(dhopmanpreriny) ixxHiMu BiacTHBocTAMH. [lopiBHIOBaTHM (i3WdHI BIIACTHBOCTI (TeMIEpaTypH KHITIHHA,
PO3UMHHICTh Yy BOJi) OMHOATOMHUX HACHYEHUX CIHHPTIB 1 BIAMOBIAHUX AaJIKaHIB, METAaHOIy, €TaHOIY,
STUJICHTJIIKOJIIO Ta TIIIEPOITy; aKTHBHICTH OHOATOMHUX HACHYEHUX CIHPTIB, BOAW 1 HEOPTaHIYHUX KHUCIOT
Yy peaKkImisx i3 JTy)KHAMH MeTallaMH. Y CTaHOBIIOBATH 3B’SI3KM MK €INEeKTPOHHOIO OyIOBOIO MOJIEKYT
OHOATOMHHX HACHYEHHX CIHAPTIB Ta iXHIMA (HI3MIHUMH 1 XIMITHUMHU BIACTHBOCTSIMH.

CxitamaTy piBHSHHS PeaKiliid, Mo BimoOpa)karoTh XiMi4HI BIACTUBOCTI E€THIICHTIIKOIIO Ta TIIIEPOTy
(Bzaemomis 3 Hatpiem, kympyM (II) rimpokcumom (6e3 3amucy piBHSHHS peakilii), MMOBHE OKHCHEHHS:);
TIIepoy (B3a€EMOist 3 HITPATHOI KHCIOTOK, BUIMMH HACHYEHHMMH Ta HEHACHYCHHMH KapOOHOBHUMH
KHCTIOTaMH); MOOYBaHHS TIILEpONy (OMHJICHHS JKHPIB). YCTaHOBIIOBATH 3B S3KH MK OYIOBOIO MOJIEKYI
0araToaTOMHUX CIHPTIB Ta iX BIACTUBOCTAMHU. 3aCTOCOBYBATH 3HAHHS IS BUOOPY CIOCOOY BUSBIICHHS
OaraToaToOMHHUX crIUpTiB (B3aeMomis 3 kynpyM (II) rigpoxcumom).

Cknazati MOJNEKYJSIpHY, CTPYKTYpHY (opmynu ¢eHomy; piBHSAHHS peakmiid, mo BinoOpaxaroTb
XiMiuHI BmactuBOCTi (peHOMy (peakiii 3a y4acTIO TiIPOKCHIIBHOI TPYNH — B3a€MOJiS 3 HATpPieM, HATpid
TIIPOKCHUIOM; peakIlii 3a yd4acTio OEH3€HOBOrO KiJbIlI — B3a€MO[iS 3 OpPOMHOK BOJIOKO, HITPATHOIO
KHCIJIOTOI0), Horo 100yBaHHS B IPOMHUCIIOBOCTI (TiApoimi3 xjaopoOen3eny). OOrpyHTOBYBAaTH B3a€EMHHM BIUIMB
TiIpOKCcUIbHOI Tpynmu i OEH3eHOBOrO KiuIbIl B Mosekyni (enomy. [lopiBHIOBaTH KHCIOTHI BIIACTHBOCTI
cnupTiB, QeHomy 1 KapOOHATHOI KHUCIIOTH; 3[aTHICTH OeH3eHy 1 (eHomy J0 peakiiii 3aMilieHHS.
YcraHoBnoBaTH 3B’A3KH MiX OyJOBOIO MOJIEKYJIH (EHOMy 1 HOro BIACTUBOCTSIMU. 3aCTOCOBYBATH 3HAHHS
Uit BHOOpY criocoOy BUsBiIeHHs GeHory (B3aemomis 3 pepym (I1I) xmopuaom, OpoMHOIO BOJOH0).

Bu3HauaTi CTpyKTYpHI i30MepH abaeriiiB 3a 0yJq0Bor0 kKapOOHOBOrO NaHItora. HazuBatu anpaeriaun
3a HoMeHKNaTyporo IUPAC. HaBoautu mpuxiiaay 3acTocyBaHHs e€TaHamio (0OyBaHHS OLTOBOI KUCIIOTH,
€TUJIOBOT'O CIIMPTY) Ta MeTaHaTIo0 (100yBaHHS GOpMaliHy, YPOTpOIliHYy) iXHIMH BiaacTuBocTsIMU. CKiIagaTu
CTPYKTYpHI (OpMynH MOJIEKYJ albpAerifiB Ta IX CTPYKTYpHHUX 130MepiB; pIBHSHHsS peakuid, 1o



Bi10OpaKaroTh XiMIUHI BIACTHBOCTI alibJeTiAiB (BiIHOBICHHS, YACTKOBE OKUCHEHHS), TOOYBaHHS €TaHAIO B
MIPOMUCIIOBOCTI (TiipaTairieto areruieny 3a peakuiero M. Kydepoa) i mabopaTopii (OKHCHEHHSIM €TaHOIY).
3acTocoByBaTH 3HAaHHSI JJIsI BUOOPY CIIOCOOY BUSBIICHHSI abJCTiJIB 32 SKICHUMH PEAKIisIMUA — B3a€EMOIS 3
amMoHiauHnM po3urHoM aprenTyM (I) okcuny, kympym (1) rizpokcugom.

BusHayaTu CTpPYKTYpHI i30Me€pH HACHUYEHHX OJHOOCHOBHHX KapOOHOBHUX KHCIOT 3a OYyIOBOIO
KapOOHOBOrO JIAHIIOra, MDKKIIAcOBi i3omepu (ectepu). HasuBatu 3a HOmenknatyporw IUPAC HacuueHi
OJTHOOCHOBHI KapOOHOBI KHMCJIOTH, aBaTH TPUBiaJIbHI Ha3BU MEPIIUM TPHOM OJHOOCHOBHUM KapOOHOBHM
kucinoraM. KinacudikyBaTu kapOOHOBI KHCJIOTH 3a OYZI0BOO KapOOHOBOTO JIaHITIora (HACUYCHI, HEHACUYECH1),
KUTBKICTIO KapOOKCHIIBHHX TPYI (OHO-, ABOXOCHOBHI) 1 KiJIbKicTIO aToMiB KapOoHy B iX Monekyiax (HuxXui,
BHIITI).

Criagat GOpMyJd CTPYKTYPHHUX 130MEpiB HACHUSHHUX OJJHOOCHOBHUX KapOOHOBUX KUCJIOT; PIBHSIHHS
peaKilii, mo BigoOpaXkarTh XIMiYHI BJIACTUBOCTI KAPOOHOBHUX KHUCIIOT (B3a€MOJIisl 3 aKTUBHUMHU METaJlaMH,
OCHOBHUMH OKCHJIAMH, OCHOBAMH, COJISIMH KapOOHATHOT KUCIIOTH, CIIMPTAMH ); PIBHSIHHS PEaKIii T0OyBaHHS
METaHOBOI KHCIOTH (OKMCHEHHsS MeTaHy, B3aemomis kapOoH (II) okcuay 3 HaTpid TiAPOKCHIOM i3
MTOJIAJIBIIIO0 JIIE0 XJIOPHUIHOT KMCIIOTH) Ta €TAHOBOT KMCJIOTH (OKUCHEHHS OyTaHy, €TaHOTY, €TAaHAIO).

OOrpyHTOBYBaTH 3JaTHICTh HIKYMX KapOOHOBHX KHCIOT [0 EJISKTPONITHYHOI AMcoliaiii, a ix
PO3UMHIB — 3MIHIOBATH 3a0apBJICHHS 1HIUKATOPIB; OCOOJUBI XiIMIiYHI BJIACTHMBOCTI METaHOBOI KHCJIOTH
(3maTHICT 10 OKHCHEHHS — B3aeMofis 3 amoHiauHuM po3zunHOM apreHTyM (I) okcmpay, xynpym (II)
rimpokcusiom). [TopiBHIOBaTH ()i3WYHI BIACTUBOCTI (TEMIEpPaTypH KUIIHHS, PO3YUHHICTH y BOA1) HACHUEHHUX
OJTHOOCHOBHUX KapOOHOBHX KHUCIIOT i OJTHOATOMHUX HACHYCHUX CHHUPTIB; KUCIOTHI BIACTUBOCTI KApOOHOBUX
KHACJIOT B MEXax TOMOJOTIYHOTrO psijly, a TaKoX 31 cIHpTamu, (HEHOJIIOM i HEeOpPraHIYHUMH KHCIIOTaMH.
Y CTaHOBIIOBATH 3B’SI3KM MK €IEKTPOHHOIO OYZIOBOIO MOJIEKYN 1 PI3MYHMMH Ta XIMIYHUMH BIACTUBOCTSIMH
KapOOHOBHX KHCIIOT.

BusHavyaTtu CTpyKTYpHI i30MepH ecTepiB KapOOHOBHX KHUCIOT 3a OyIOBOI KapOOHOBOTO JIAHIIOTA,
MDKKIIACOBI 130MepH (KapOOHOBI KHCIIOTH); CTPYKTYpHI (OPMYJIH >KHDPIB — TPUONEIHY, TPHCTEApHUHY;
dbopmyau coiell nmajgbMITHHOBOI 1 cTeapuHOBOI kucior. HasuBatu ecrepu 3a HOoMmeHkiatypor [UPAC.
KnacudikyBatu xupu Ha TBapHHHI 1 pociuHHI; TBepai 1 piaki. Cxiajgatu piBHSAHHS peakilii yTBOpPEHHS
ecTepiB (ecrepudikarmis) 1 iX TiApoNi3y; PIBHAHHS peaKIid, sIKi BimoOpa)aloTh BIACTUBOCTI JKHPIB
(oMumeHHs, TiIpyBaHH).

Y CTaHOBIIOBATH 3B’ SI3KM MK CKJIaZ0M, OYZI0OBOIO MOJIEKYII, BJIACTHBOCTSMH Ta 3aCTOCYBAHHSM JKHPIB.
3acTocoByBaTH 3HAHHS JJI1 BHOOPY CIIOCOOY BHUSBIICHHS HEHACHYCHHUX PIIKHUX JKHUPIB (B3aEMOIIS 3 OPOMHOIO
BOJIOI0).

Po3pi3HATH MOHO-, 1U- Ta momicaxapuau. HaBomuTu mpuKiaam 3acTOCyBaHHS TJIOKO3H, KPOXMAIIO
(BUpOOHUIITBO €TAaHOTY) Ta METIONIO3 (IOOYBaHHS INTYYHOTO aIl€TaTHOTO IMOBKY) iXHIMH BIIACTHBOCTSIML.
Ckmamatd pIiBHSHHSA pPeEakIlid, IO BiZOOpaKarOTh XIMIYHI BIACTHBOCTI TJIFOKO3M (IIOBHE 1 YaCTKOBE
OKHMCHEHHS, BITHOBJICHHS, CIUPTOBE Ta MOJIOYHOKHCIE OpOmiHHA, ecTepudikaiis, B3aemomuis 3 kynpym (II)
rizpokcugoM 0Oe3 HarpiBaHHS Ta 3 HarpiBaHHSAM), caxapos3u (TIOBHE OKWCHEHHS, TiApONi3, YTBOpEHHS
caxapariB), KpOXMaITIO (KUCIOTHUH Ta PepMEHTATUBHHUN TiIpOITi3) 1 MEeT0a03u (TTIOBHE OKMCHEHHS, T1ApOIIi3,
ecrepudikallii — YTBOPEHHS TpHAIeTaTy Ta TPHHITPATY IIENMI0N03u), (OTOCHHTE3y. Y CTAaHOBIIOBATH
MOMIOHICTh 1 BIAMIHHICTE KPOXMAIII0 Ta IETIONIO3M 3a CKIAIOM, OYIJOBOIO MOJEKYN 1 BIIACTUBOCTSIMHU.
3acTocoByBaTH 3HaHHS Ul BUOOPY CIOCOOY BHSIBICHHS TITFOKO3HM (B3a€MOMIS 3 aMOHIAYHUM PO3YHHOM
apreatym (I) okenny, peakuii 3 kynpym (II) rizpokcraom) i Kpoxmairo (B3aEMOIS 3 HOIOM).

Busznauat cTpykTypHi (opMymn i3oMepHHX amiHIB 3a OymoBOO KapOOHOBOTO JIAHIIOTA,
TIOJIOYKEHHSIM aMiHOTPYIH Ta MIKBHIIOBI i30Mepyu (NIEpBHHHI, BTOPHHHI, TpeTUHHI aminn). HasuBatu aminm
3a HoMeHkIaTtypoto [UPAC. KnacudikyBaTu amiHd K TOXiTHI aMOHIaKy (TIEPBUHHI, BTOPUHHI 1 TPETHHHI)
Ta 3a OymoBOIO KapOOHOBOro maHIfora (HacwdeHi, apomaTtwuHi). CkiamaTé pIBHSHHS peaxiii, o
BimoOpaXkatoTh XIMI4HI BJIACTHBOCTI HACHYEHHWX aMiHIB SK OPTaHIYHMX OCHOB (B3a€EMOIS 3 BOJOIO,
HEOPTaHIYHUMH KUCIIOTaMU; TOPIHHA); aHUTIHY (B32€EMOJIsI 3 HEOPTaHIYHIUMHE KUCIIOTaMU, OPOMHOIO BOJIOK0);
noOyBaHHS aHiUTiHY (BiIHOBIEHHs HiTpoOeH3eHy — peakuis M. 3inina). OOrpyHTOBYyBaTH OCHOBHI
BIIACTHBOCTI HACHYEHUX aMiHIB Ta aHLIiHY; 3MEHIIEHHS OCHOBHHX BJIACTUBOCTEH i 30LIBIIEHHS peakIiitHol
3IATHOCTI aHUTIHY B peaklisx 3amimieHHsa. [lopiBHIOBaTH OCHOBHI BJIACTHBOCTI aMOHIaKy, MEPBUHHHX,
BTOPUHHUX, TPETHHHUX HACHYCHHUX aMiHIB Ta aHiNiHY.

HaszuBaTtu aminokucnoru 3a HomeHknatyporo IUPAC. Cknagatu cTpykTypHi GOpMyaH HAWIPOCTIIINX
aMIHOKHCIIOT — DJIUMHY (aMiHOeTaHOBOi), ajaHiHy (2- aMiHONpONAHOBOi); pPIBHSAHHA peEakKMii, II0
Bi10OpaKaroTh XIMIYHI BJIACTUBOCTI aMiHOKHCJIOT Ha TPUKIAAI B3a€EMOil aMiHOETaHOBOI KHCIOTH 1 2-
aMIHONPONIAaHOBOI KHUCJIOTH 3 HEOPraHiYHUMHU KUCIIOTaMH, OCHOBAMH; YTBOPEHHSI JW-, TPU-, MOJTIMENTHIIB.
OOrpynroByBaTH aM(OTEpHICTH aMIHOKHCIIOT, YTBOpeHHs OinonspHux HoHiB. [lopiBHIOBaTH 3a OymOBOIO
MOJIEKYJI 1 XIMIYHIMH BJIACTHBOCTSIMU aMIHOKUCIIOTH 3 KApOOHOBHMH KHCIIOTAMU Ta aMiHAMH.



XapakTepu3yBaTH TpOLECH Timponidy, AeHarypamii OinkiB. 3acTOCOBYBaTH 3HAHHs UIs BUOOpY
crnoco0y BUsIBIICHHS OUIKIB (KCAHTOMPOTEIHOBA Ta OlyperoBa peaxiiii).

KnacudikyBatu noniMepu 3a OUISIXOM oliep>KaHHs (IPUPOAHI, IITYyYHI, CHHTETHYHI); BiJHOILICHHAM 10
HarpiBaHHs (TEpMOIUIACTHYHI, TepMOpeakiiiHi); OymoBoro (MiHiMHI, po3ramyxeHi, cityacri). CkrmazaTu
PIBHSHHA peakimiid moniMepu3anii 3 yTBOpEHHSIM HaHBaKIMBIIIMX MONIMeEpIB (TMOJieTUIeHy, MOMIMPOIieHy,
MOJIiCTUPEHY, MONIBIHITXIOpUAY, TedaoHy, GeHonpopManbAerifHuX CMOJ, MOJIii30NpeHy, MoaidyTaaieny,
KaIlpoHy, JaBcaHy). Po3pi3HsATH criocoOM yTBOpEHHsI BUCOKOMOJIEKYISIPHUX CIONYK (peakuii momiMepusanii
Ta TomikoHneHcanii). [lopiBHIOBaTH BIACTHBOCTI MpUponHUX (0aBOBHA, JHOH, IIOBK, BOBHA), IITYYHUX
(Ty4yHWi aneTaTHUH 1 BiCKO3HMU INOBK) Ta CHHTETHYHHUX BOJIOKOH (KampoH, JlaBcaH). YCTaHOBJIIOBATH
3B’SI3KM MK BJIACTHBOCTSIMH Ta 3aCTOCYBAHHSM ITOJIIMEPIB.

[NopiBHIOBaTH XiMi4Hi BJIACTUBOCTI OPTaHIYHHUX CHONYK PI3HUX KJIaciB. Y CTAHOBIIOBATH 3B SI3KU MIXK
CKJIaJIoM 1 XIMIiYHMMH BJIACTHBOCTSMH OpraHIYHMX CIHOJYK pI3HWUX KJaciB, MDK OpraHiyHUMH Ta
HEOpraHiYHUMH CIIOyKaMH; TEHETHYHI 3B’ SI3KM MIXK OpraHiYHUMH Ta HEOPTaHIYHUMH crionykamu. CKiagaTu
PIBHSHHS peakIiii — B3aEMONEPETBOPEHb OPraHIYHHUX CIOJTYK Pi3HUX KIIACIB.

OOunciroBaTH BIIHOCHY MOIIGKYIISIPHY Ta MOJISIPHY MacH PEYOBHMHU; KUTBKICTh YaCTHHOK Y IEBHIH
KUTBKOCTI PEYOBHUHH, Maci pedoBHHHU, 00’ €Mi Ta3y; 00’eM JaHoi Macu abo KiTBKOCTI pEUYOBHHH ra3y 3a H. V.;
BIJJTHOCHY TYCTHHY Ta3y 3a iHIIMM ra3oM; MacoBi Ta 00’€MHI (17151 Ta3iB) YACTKH PEYOBUH Y CYMIIIIi; CEPETHIO
MOJISIpHY Macy CyMillli Ta3iB; MacOBY YacTKy elIeMeHTa y CIIONYI 3a il popMysot0. Y CTaHOBIIOBATH XIMIUHY
(dhopMyITy CIIOITYKH 32 MACOBHMH YacTKaMH €IEMEHTIB, 1110 BXOAATH JIO ii CKIIafy.

OOunciroBaTH MacoBy 4YacTKy PpO3YMHEHOI PEYOBMHU B PO34MHI, Macy (00’€M) pO3UMHY Ta
PO3YMHHMKA, Macy pO3YMHEHOI pEeYOBMHH. BHKOHYyBaTH OOYMCIEHHsI JUIS TMPUTOTYBaHHS PO3YUHIB i3
KpHCTAJIOTIPaTiB.

OOumciroBaT 3a PIBHSHHAM XIMIYHOI peakmii macy, o0’eM (s razy) abo KUIBKICTh PEUOBUHU
peareHTy abo MPOAYKTY 3a BiJOMOIO Macoro, 00’eMoM (1111 Ta3y) abo KUIBKICTIO PEUOBHHU IHIIIOTO peareHTy
abo TPONYKTy; BIIHOCHHH BHXiJ NPOJYKTY peakiii. YCTaHOBIIOBaTH XiMiuHYy (opmyiy pedyoBHHU 32
KUTBKICHUMH JJaHUMH TIPO PEareHTH 1 POJYKTH peakilii. BUKoHyBaTH 004HCIIEHHS, SIKIO PEYOBUHH MICTSITh
JIOMIIIKA a00 HasiBHI B HaJUIMINKY. PoO3B’s3yBaTh KOMOIHOBaHI 3ajgadvi (IIOEAHAHHS HE OUIbIIE IBOX
AJITOPUTMIB).

3. [TIPOI'PAMA CHIBBECIJX

I. 3ATAJIBHA XIMIA

1.1 OcHoBHi XiMiYHi TOHATTS.

PeuoBuna. [TorsaTTS peuoBuHa, (i3MUHE TLI0, MaTepial, MPOCTa PEUOBHHA (MeTal, HeMeTal), CKIaaHa
pedoBMHa, XiMIYHHHA erxeMeHT. HaliapiOHili 9acCTUHKA PEYOBHHH — aTOM, MOJEKyJa, HOH (KaTioH, aHiOH).
@®izpyHi Ta XiMigHI BIacTUBOCTI pedoBnHH. CKiIaax pedoBWHHU (SKICHHWM, KUTBKICHWI). BaneHTHICTH
ximMigHOTO eneMenTa. XiMidHa (HalIpocTima, icTHHHA) 1 rpadivHa (cTpykrypHa) hopmynu. Pi3uvHe SBHIE
Ta XiMi4Ha peakmiia. BimHocHa aTtomMHa i1 MonekymspHa ((GopMynbHa) MacH, MOJSIpHAa Maca, KUTBKICTh
pedoBuHN. OOMHUII BUMIPIOBAHHS KUTHKOCTI PEYOBHHH, MOJSPHOI MacH, MOJSPHOTO 00'€My; 3HA4YeHHS
TeMIepaTypH H THUCKY, SIKi BiIMOBIAIOTF HOPMAIBHAM YMOBaM (H.y.); MOJSIpHUN 00'eM Ta3y (3aH.y.). 3aKoH
ABoranpo; urcino ABoranpo. CepenHsi BiTHOCHA MOIIEKYIIIpHA Maca MOBITps. MacoBa 4acTka eJeMeHTa y
CHONYIIL.

1.2 Ximiuna peakuisi.

XiMigHa peakilis, cXeMma peakilii, XiMi4YHe pIiBHSAHHSA. 3aKOHH 30epeKEeHHS MacH PEYOBHH IIij] dac
xiMigHOT peakmii, 00’€MHHX CITiBBiIHONIEHh Ta3iB y XIMIYHIA peakilii. 3O0BHIOIHI eQeKTH, 10
CYIPOBOKYIOTH XiMiuHI peakuii. Tunm xiMmivanx peakniid. Kmacudikaris XiMiYHIX peakiiid B OpraHidHil
Ximil (mpuemHaHHS, 3aMIlIeHHsS, BiNIIEIUIEHHS, i3oMmepu3aitii). TermmoBui edekT XiMI4HOT peakiiii,
TepMOXiMiuHe piBHSIHHS. [IOHATTS OKMCHUK, BiTHOBHUK, OKHCHEHHS, BiTHOBJICHHS. | albBaHIYHUI €IeMEeHT.
[IBunkicte ximiuHO1 peakiii. Karamizatop. BrumB pi3HWX YWMHHWKIB Ha IIBUIKICTh XIMIYHOI peakilii.
Ximiyaa piBHoBara, [Ipuanmmn Jle aTense.

1.3 BynoBa atoma ii mpocTux ioHiB.

Cknaza TtomMa (Aapo,efeKTpoHHa 000oHKa). [IOHATTS HYKJIOH, HYKJIiJ, i30TONH, MPOTOHHE YHUCIIO,
HYKJIIOHHE YHCII0, OopOiTanb, €HepreTWyHi piBeHb 1 MiIpiBeHb, CIApeHi i HecmapeHi eNeKTPOHU; pajiyc
aToma, MpOCTOro HOHA; OCHOBHUHM 1 30ymkeHuil craHu atoma. Popmm s- 1 p-opOiraneld, po3MilleHHS
popbitaneir y mpocrtopi. IlocioBHICTh 3alOBHEHHS €NEKTPOHAMHU EHEPreTUYHUX PIBHIB 1 IMiIPiBHIB B
aTomax eneMeHTiB Nel-20 i 26, enekrpoHHi hopMynu aTOMiB, 1 pocTux HoHiB enemenTiB Nel-20 i 26 Ta ixHi
rpa¢iuni BapiaHTH. BaneHTHi ctanu enemeHTiB. CTymiHb OKHCHEHHsI €lI€MEHTa B PEYOBHHI. MOXKIMBI
CTyIEHI OKMCHEHHS HEMETaIIYHUX EIEMEHTIB MaJluX MePiojiB.

1.4 Ilepionn4uHnii 3aK0H i NepioANYHA cHCTeMA XiMiYHUX eJIeMeHTIB.



[lepiognunmnit 3akoH ( cyuyacHe QopmymtoBaHHs). CTpPyKTypa KOpPOTKOTO 1 JIOBrOro BapiaHTIB
MepioINYHOI CUCTEMH; NIepioAn, Tpynu, Hiarpynu ronosHi (A), nobiyni (Bb). [Iporonne uncno (mopsakoBuii,
ATOMHHI HOMEp eJIeMeHTa), Miclle METAIIYHUX 1 HeMeTaIlYHUX eJIeMEHTIB y MepioAndHil cucTeMmi, mepiogax
1 Trpymax; Jy)XHi, IHEpTHI eleMeHTH, rajoreHd. IlepioAWYHICTH 3MiH BIIACTHBOCTEH E€JIEMEHTIB Ta IXHIX
CIIOJIYK Ha OCHOBI YsIBJIEHb IIPO OY/IOBY aTOMIB.

1.5 Ximiunuii 38’A30K.

OCHOBHI BUAM XIMIYHOTO 3B's3Ky (HOHHHI, KOBaJEHTHHH, BOJHEBWH, Meramiynuii). OOMIHHHH Ta
JOHOPHO-aKUENTOPHUI MeXaHI3MH yTBOPEHHs KOBaJCHTHHX 3B's3kiB. [IpocTuid, monBiiiHuii, MOTpiHHUI,
MOJIAPHHUI Ta HEMOJSAPHHMI KOBAJCHTHI 3B'S3KU. EjekTpoHeraTwBHICTH enemeHta. EnekrponHa ¢dopmysa
MOJIEKYNIU. PedoBHHU aTOMHOI, MONEKyIsIpHO1, HOHHOI OynoBu. Kpucraniunuii i aMopQHUN cTaHH TBEpPIUX
pedoBrH. THNM KpUCTaTIYHUX IPATOK (aTOMHI, MOJEKYISApHi, HOHHI, MeTalivHi). 3aJeXHICTh (QI3UYHHX
BJIACTUBOCTEH PEUYOBHH BiJ] IXHBHOI OyJOBH.

1.6 Cymim peyoBuH. Po3unnn.

Cymimn omHopinHi (po3unHH) Ta HeomHopinHi. [loHsATTs Tpo mucmepcHi cucremu. Komoimai Ta
ictunHI po3unnu. CycreHsii, emynbcii, aepo3oni. MacoBa i 00’eMHa (Jij1s1 ra3y) 4YaCTKH PEYOBHUHHU B CYMIIIIL.
Meronu  po3AUICHHST CyMilIed: BiJCTOIOBaHHSA, (UIBTPYBaHHSA, IEHTPU(YTyBaHHS, BHIIAPIOBAHHS,
qictmiis (meperonka). bynoBa monekynu Boau. [IOHATTS po3dWH, PO3UMHHHK, PO3UMHEHA PEYOBHHA,
Kpucranoriipar. Po3unHHICT peYOBHH, il 3aJE€KHICTh BiJl pi3HMX 4YMHHHKIB. HacwueHi W HeHacuueHi,
KOHIIGHTpOBaHI W po3BeleHi po3unHH. MacoBa dYacTKa pPO3YMHEHOI PEYOBHMHHM Y po3uuHi. Ejekrpoir,
HeenekTponmiT. ENeKTpoliTHUHA JHMCOILIalis, CTyIiHb eIeKTpONiTMUHOi aucomiamii. MoHHOMONEKyNsIpHE
piBHsHHA. «Peakmii oOMiHy» MiX elekTpoiiTaMu y po3umHi. BojneBuii mnokasnuk (pH). 3abapeiieHHS
iHIMKaTOpiB (YHiIBepcanbHOTO, (peHondraneiny, METHIOPaHKY) B KACIOTHOMY, JIY)KHOMY 1 HEATpalbHOMY
cepenoBuIax, 3naueHHs pH s koxkHoro cepenosuiia. ['impomi3 coneit. SIKiCHI peakiiii Ha AesKi HOHH.

II. HEOPTAHIYHA XIMISL

2.1 Heopraniuyni peyoBuHHu i ixni BnactuBocti. Hemeranu.

3araipHa XapaKTEpUCTHKAa HEMETANIYHUX eIeMEHTIB (Micle y TepioJuuHii CHcTeMi, OCOOIMBOCTI
eNneKTpoHHOi OynoBu aromiB). Di3WyHI BIACTUBOCTI HeMeTamiB. AJOTpormis. AyorponHi Moaudikarii
HEMETAIIYHUX €JIeMeHTIB. SBumie ancopOmii (Ha MpuKiIani akTHBOBaHOTrO BYriwis). OKHCHI Ta BiTHOBHI
BJIACTUBOCTI HemeraniB. 3actocyBaHHsa HemetamiB. OkcureH. [lommpenicts Ocureny B mpupomdi. Kucenp,
ckian #oro mojekymw. Ilommpericte y mpupomi. PiswdHI BIACTHBOCTI KUCHIO. Onmep)kaHHs KHCHIO B
nabopatopii (3 I'igporeH-mepokcuay i Bogu) Ta mpomucioBocTi. CrocoOu 30upanHs KucHIO. [[oBemeHHs
HAasIBHOCTI KHCHIO. XiIMI4HI BIIACTHBOCTI KHCHIO: B3a€EMOJIISI 3 IPOCTUMU 1 CKIIATHUMH pedoBHHAMU. Komoooir
Oxcureny B mpupomi. O30H. 3acTtocyBaHHS Ta OiojoridyHa poyib KMCHIO. OKHCHEHHsS (TOpIHHS, IOBUIbHE
OKHCHEHHS, IUXaHH:). YMOBU BUHUKHEHHS Ta MPUMUHEHHS TOpiHHA. CIIOMYKA HEMETalllYHUX eNIEeMEHTIB 3
INimporenom. BracTuBOCTI BOJHUX pPO3YMHIB IMX CIONYK, iX 3acrocyBaHHS. OKCHOM HEMETaTI9HUX
eNIeMEeHTIB,IX yMicT B aTtMoc(epi. 3araspHa XapakTepUCTHKA METATIYHUX €JIeMEHTIB (MicIe y mepioaudHii
CHCTeMi, OCOOIMBOCTI eNeKTpOHHOI OymoBu aToMiB). Di3WYHI BIACTHBOCTI METAIIB, 3aJIEKHICTh Bifl IXHBOI
OynoBu. AmtoMiHil 1 3amizo: Qi3udHi 1 XiMi4HI BIacTUBOCTI. HalBaxknmupimii cromykud AJIOMIHIIO Ta
®epymy.3acTocyBaHHS MeTaliB Ta iXHIX criaBiB. Psx aktuBHOCTI MeraniB. Cy4yacHi CHIIIKATHI MaTepiaid.
Minepanpai no6puBa. [IOHATTS TpO KHUCIOTHI Ta JIy)KHI IPYyHTH. biomoriuHe 3Ha4eHHS METaNMiYyHUX i
HEMETaJIIYHUX EJIEMEHTIB.

2.2 OcHOBHI KJIaCH HEOPTraHIYHUX CMOJIYK.

Oxcunn. Busnauenns, ckmag i1 HoMmeHKIaTypa. Kiacudikaris OKCHIIB, XIMIYHI BIIACTHBOCTI
COJIETBOPHHMX OKCH[IB, CHOCOOM ojepxaHHs OkcuaiB. OcHOBH. Bu3HaueHHs (3arajdpbHEe Ta 3 MOTIISAIY
eNMEeKTPONITHYHOI JucoIianii), CKkiax i HOMEHKiarypa, kiacudikariis, XiMidHI BJIACTHBOCTI JYyTiB Ta
HEPO3UMHHMX OCHOB, CIIOCOOM onepxaHHs OocHOB. Kucnoru. BusHaueHHs (3araqpHe Ta 3 MNOIISAY
eNMEeKTPOIITHYHOI JUCOIiallii), CKIaJi HOMEHKJIaTypa, Kiacu]ikallis, XiMi9HI BIACTHBOCTI, CIIOCOOH
onepxaHHs kucnor. Comi. BusHaueHHs (3arampHe Ta 3 TOTJSAAY EIEKTPONITHYHOL AMCOIiaiii), CKiIami
HOMEHKJIaTypa, KiacuQikaiis, XiMidHI BIaCTHBOCTi, CIIOCOOM ONEp)KaHHS CEPeNHIX Ta KHCIUX COJNeH, ix
noumupeHHs: B npupopi. IIoHATTS mpo KOpCTKICTh BOxM Ta crocoOH ii ycyHeHHs. AMQOTEpHi CIIONYyKH.
Asume amdorepHocTi. XiMiUHI BIIACTUBOCTI, CIIOCOOHM oOfep»)aHHS aM(OTEPHHX OKCHIIB 1 TiIPOKCHIIIB.
I'eHeTnyHi 3B’A3KH MK KJIJacCAMH HEOPTaHIYHUX CITOTYK.

II1. OPTAHIYHA XIMIA

3.1 TeopeTn4uHi 0CHOBH OpraHi4HoI XiMmii.

HaiiBaxxnuBinn eneMeHTH-OpraHOr€HH, OpraHiYHi CIOIYKH; HPUPOAHI Ta CHHTETHYHI OpraHiuHi
cionyku. MonekynapHa OynoBa opraniyaux crnonyk. Koanentni Kap6on-KapOoHOBi 3B’s13kH y MojieKymnax
OpraHiHMX CIONYK: MpOCTUH, MOABiHHMM, noTpidHui. Teopis opraniuami cnonyk. HomeHknatypa
opraniuHux crnonyk. Knacugikamiss opraHiuHux croiyk: 3a OyI0oBOI KapOOHOBOIO JIAHIIOra 1 HasiBHOCTI
XapakTeprucTUIHUX((PYHKIIOHATBFHUX) TPYIL. SIBHIlE TOMOJIOrii; TOMOJIOrH, TOMOJIOTIYHUH PsJl, TOMOJIOTYHA



pizauns. Knacu opraniyaux cronyk. 3aranbHi popMyiH TOMOJOTIYHUX PAAIB 1 KJIaciB OPraHIYHUX CIONYK.
SBuie i3oMmepii, i30MepH, CTPYKTypHa i3oMepis. B3aemuuii BIUIMB aToMiB abo Tpym aToMiB y MOJEKYyJax
OpraHiYHUX CIOJYK.

3.2 ByraeBojHi.

Ankanu. 3aranpHa opmyna ajkaHiB, HOMEHKIATypa, CTPYKTypHa i3oMepist, OyaoBa MoneKy:, hizndHi
Ta XIMi4HI BJIACTHUBOCTI, CMOCOOM OACp)KaHHS, 3aCTOCYBaHHS. AJKeHH. 3arajpHa (opMylia.alIkeHiB,
HOMCHKJIATypa, CTPYKTYpHA i30Mepisi, 0y/10Ba MOJICKYJI, XiMi4HI BIIACTUBOCTI Ta CIIOCOOM OZICPKAHHSI €TCHY,
3acTocyBaHHsA. AJkiHu. 3aranbHa (GopMysia ajKiHiB, HOMEHKIIATypa, CTPYKTYPHA 130Mepis, O0y/10Ba MOJICKYJIL.
XiMi4HI BJIACTHBOCTI Ta: CIOCOOM OJepKaHHS €THUHY, 3aCTOCYBaHHs. ApOMAaTHYHI BYTJICBOIHI. BeH3eH.
3aranpHa (opMyina apeHiB TOMOJIOTIYHOTO psxy OceH3eHYy. ByaoBa Monekynu, BIIACTHUBOCTI, CHOCOOH
onepxanHsi OeHzeHy. [IpuponHi mKepena BYIJIEBOIHIB Ta ixHS mepepoOka. [lommpeHHs BYTJIEBOAHIB Y
npuponi. [Ipuponunii ra3, nadra, kKaMm’siHe BYrJuIs — NPUPOAHI JyKepena ByrieBonHiB. [leperonka Hadru.
ByrneBonHeBa cupoBuHa i 0XOpOHA TOBKILIA. 3aCTOCYBaHHSI BYTJICBOIHIB.

3.3 OxcureHoBMicHI oprafiyti cnogykm.

Crnuptu. XapakrepuctuuHa ((yHKIioHadbHa) Tpyma cnupriB. HacuueHi OIHOATOMHI CHUPTH:
3arajbHa Ta CTPYKTYpHI (QOpMYyNH, CTPYKTYpHa i30Mepis, CHCTEMaTH4YHAa HOMEHKJIATypa, XIiMIuHi
BJIACTUBOCTI. BojHEBHiT 3B’S130K, WOro BIUIMB Ha ()i3MYHI BIACTUBOCTI, CiMpTiB. Ojep)KaHHSA ETaHOIY.
[itiepont sk MpeaCcTaBHUK 0AaraToOaTOMHHMX CIHMPTIB: XIMI4HI BJIACTHBOCTI, SKiCHA peakilis Ha 0araToaToOMHI
cnupta. Denon. Dopmyna ¢enomy. Ckmax i OymoBa Monekyau (eHONY; BIACTHBOCTI, 3aCTOCYBaHHSI.
Anpnerimu. 3arajgbHa Ta CTPYKTypHi opmynu anbierinis. Ckiam,0y0Ba MOIEKYI ajibACriiiB. AJbjerigHa
xapakrepuictuuHa ((QyHKIIOHaIbHA) Tpyna, ii BuUsBieHHs. CHcTeMaTH4Ha HOMEHKIATypa 1 (i3udHi
BJIACTMBOCTI ayibJerigiB. XIMI4HI BJACTMBOCTI e€TaHajio, Horo ojepkaHHsA. KapOOHOBI KHCIOTH.
XapakrtepuctnuHa ((QyHKIlIOHaIbHA) rpyna KapOoHOBHX KuCIOT.Ckian, OyaoBa MOJIEKYJ OJHOOCHOBHUX
KapOOHOBHX KHCJIOT, 3arajbHa Ta CTPYKTypHa (opMyid, cHUCTeMaTHYHa HOMEHKJIATypa, CTPYKTypHa
i3omepisa. Kiacugikairis, B1acTUBOCTI, 3aCTOCYBaHHS KapOOHOBUX KUCIOT. CIocoOM ojepKaHHS €TaHOBOI
kucaotu. [ommpeHHs kapOOHOBUX KUCIOT y mpupomi. Ecrepu. XKupu. 3aranbpHa ta CTPYKTYpHI (GOpMyIIH
ecrepiB, OynoBa MOJEKYN, CUCTEMaTHYHa HOMEHKIATypa, CTPYKTypHa i3oMepisi, (i3M4Hi BIaCTHBOCTI.
INgpomi3 ecrepiB, 3acTocyBaHHs ix. JKupu sk mpeacraBHHKH ectepiB. Kiacudikaliis skupiB, IXHI XiMI4Hi
BJIACTHBOCTI, 3acTocyBaHHs. Muia. Byrnesomu. Knacudikamis Byriesoais. Ckiaj, MOJEKYIIpHI GhopMyiH
[IFOKO3H, CaxaposH, .KpoxXMaJro 1 1emoao3u. CTpykrypHa ¢GopMysa BiIKpUToi (GOPMH MOJIEKYNIH TIFOKO3H.
XiMI4HI BJIACTUBOCTI TJIFOKO3H.

YTBOpeHHsI TIIIOKO3W B mpupoxi. Kpoxmans i1 menrono3a — mpuponHi nmoiimepn. ['igpomiz caxaposu,
KpOXMaJTto 1 1emoio3u. SKicHI peaxilii isl BU3HAYECHHS TIIOKO3HM 1 KPOXMaio. 3aCTOCYBaHHS BYTJICBOIIB,
iXHs OioJIOTiYHA POIH

3.4 HitporeHoBMicHi opraniuHi cnojayKku.

Awminu. XapakrepuctunuHa ((PpyHKIIOHAIBHA) Tpyla aMiHiB, ii OynoBa. Kmacudikaris aminiB. bymgosa
MoJiekyn amiHiB. CHcTeMaTH9Ha HOMEHKIATypa 3a CKIaIOM CIOIYK. AMIHH SIK OpTraHIYHI OCHOBH. XiMidHi
BIIACTHBOCTI MeTaHaMiHy, aHUTIHY. OnepxanHs aHUTiIHY. AMiHOKHCHOTH. CKiaj 1 OymoBa MOJIeKyJ, 3araibHi
1 CTpYKTypHI (OpMyIH, XapaKTepuCTU4HI ((PyHKIIOHAIBHI) TPYIH, CUCTEMAaTHYHAa HOMEHKIaTypa. [loHsaTTs
po aM(pOTepHICTH aMiHOKHCITIOT. XiMIUHI BIACTHBOCTI amiHoeTaHoBoi kuciotu. [lentunna rpyma. [lenruam.
bionoriuna ponp amiHOkHcHOT. 9 binku. BNk sSK BHUCOKOMOJEKYISPHI CIIONYKH, iXHS Oy/oBa,
3actocyBaHHs. JleHarypais i rigporni3 OinkiB. KomsopoBi peakiiii Ha OLIKH.

3.5 CuHTeTHYHI BUCOKOMOJIEKYJISIPHI Pe4OBUHM i moJriMepHi MaTepiaiau Ha iX 0CHOBI.

CuHTeTHYHI BHCOKOMONEKYISIpHI pedoBuHU. [lomimepun. Peaxiiii momimepu3samii i momiKOHAEHCAITII.
[Mnactmacu. Kayuyku, ryma. CHHTETHYHI BOJIOKHA: (Pi3WYHI BIACTHBOCTI 1 3acTocyBaHHs. Haiimommpenirri
moJiMepy Ta cepr IXHbOTO BUKOPUCTaHHS. 3HAYCHHS MPUPOJHUX 1 CHHTETUYHHX ITOJIMEPHUX OPTaHIYHUX
CHONYK. Y CTaHOBJIEHHS TEHETHYHUX 3B’ S3KIiB MIXK PI3HUMH KJIacaMH OPTaHIYHHUX CITONTYK.

IV. OGUMCJIEHHA B XIMIi

4.1 Po3B’s13yBaHH4 3a1a4 3a XiMiyHuMH (opMyJIaMU | HA BUBeleHHS (POPMYJIH CIIOJIYKH.

dopmynu st 00YMCIIEHHS KUTBKOCTI PEYOBUH, KUTBKOCTI YACTWHOK y TI€BHINM KUTBKOCTI PEUYOBHHH,
MacoBOT YaCTKHU €JIEeMEHTa B CIIOJNYIi, BIIHOCHOI TYCTHHH Ta3y, BUBEICHHS (POPMYIIH CHOIYKH 32 MaCOBUMHU
YaCTKaMH EIIEMEHTIB.

4.2 Po3B’s13yBaHHA 32124 HA BUPAKEHHSI KiIbKICHOT0 CKJIaay po3uuHy(cymiri).

Gopmynu ans o0YHMCIEHHS MacoBOi(00’€MHOI) YacTKM KOMIIOHEHTa CyMIllll, MacOBOi YacCTKH
PO3YMHEHOI PEHOBUHH.

4.3 Po3p’si3yBaHHs 337124 32 PIBHSAHHSIMH pPeaKiiii.

ANropuT™MH po3B’A3yBaHHS 3a7a4 3a PIBHSAHHSAMH peakii; BITHOCHUH BUXiJ MPOAYKTY peaKLii.
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