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1. MOACHIOBAJIBHA 3AIIMCKA

[IpomonoBaHa mporpama CTBOpEHa 3 ypaxyBaHHSIM OCHOBHHX IIOJIOXKEHb JlepskaBHOrO CTaHOapTy
0a30BOi Ta MOBHOI 3arajibHOi CEPEeIHBOI OCBITH, HABYAIBHUX MPOrpaM IJisl 3aKJajiB 3araibHOi cepeqHbOl
ocBitu (Ximist st 7-9 knacie (3aTBepmkena vHakazom MOH Bix 07.06.2017 Ne 804), Ximis mis 10-11 knacis,
piBeHb craHmapTy (3aTBep/pkeHa Hakazom MOH Big 23.10.2017 Ne 1407), IlporpamMu 30BHINIHBOTO
HE3aJISOKHOTO OI[IHIOBAaHHS 3 XiMii, 3aTBep/ukeHol MiHicTrepcTBoM ocBiTH 1 Hayku Ykpainu (Haka3 Ne 696
Bix 26.06.2018 p.; nuB. Jlomatok 1).

[Iporpama BcTymHOTO BHIIPOOYBaHHS CKJIAJ€HA BINNOBIAHO 0 YMOB NpUHAOMY Ha HaBYaHHS JI0
BUIIMX HaBYAIBHUX 3aKiafiB Ykpainu y 2021 pomi, 3aTBepmxennx HakazoM MOH Bin 15 kot 2020
poky Nel274, npasun npuitomy g0 Kpemenenpkoi obiaacHoi rymaHiTapHO-TIearorianoi akaaeMii iMm. Tapaca
[lleruenka B 2021 pomi, 3aTBep/ukeHux Ha 3acimanHi Buenoi pamu KOI'TIA im. Tapaca IlleBueHka
(mporokon Ne 8 Bix 11.04.2024 p.)Ta po3pobiieHa Ha OCHOBI BiJIIOBITHUX HaBYAJBHUX MPOrpaM 3 XiMii JjIs
3aKJIa/IiB 3arajibHOI CepeHbOI OCBITH.

[Iporpama BH3HaUa€e MePeNIiK MUTaHb, OOCAT, CKJIAJIOBI Ta TEXHOJIOTIO OLIHIOBaHHS 3HAHb BCTYITHHUKIB
Ha 0a3i MOBHOI 3arajbHOI CEPeIHbOI OCBITH, SIKi BIIMOBIAHO A0 CHEIIaIbHUX YMOB y4acTi B KOHKYPCHOMY
BiZI0OOpi MPOXOAATH BCTYIHI BUNIpoOyBaHHs y (opmi criiBOecian.

Meror BCTYIMHOrO iCIHTY 3 XiMil € BHSBIECHHS PiBHS COPMOBAHOCTI KOMIIETEHIII Y BHITYCKHHUKIB
3araJbHOOCBITHIX HAaBUYaJbHUX 3aKJIaJiB BIAMOBIAHO 10 Jlep>kaBHOro craHjapTy 0a30BOi Ta MOBHOL
3arajibHOI CepeHbOi OCBITH, Ta YMHHUX HABYAJIbHUX. 32 YMHHOKI MPOTPaMOI0 CKIIAJIEHO eK3aMeHalliiHi
3aBJIaHHS JIJISl IPOBEJICHHS BCTYITHOTO iCITUTY B YCHIN (opMi.

[porpama ckitagaeThes 3 YOTUPHOX PO3JILTIB:

1. 3aranpHa xiMmis;

II. Heopraniyna Ximisi;

1. Opraniuna ximist;

IV. O6uncnenns B ximii.

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

OCHOBHI 3aKOHM XiMii; CyJacHi ySBJICHHS PO OYAOBY PEUOBHH; OCHOBHI 3aKOHOMIPHOCTI XIMITHHX
TIPOIIECiB; MPUPOTY MPOIIECIB YTBOPEHHS PO3YMHIB Ta CYTHICTh 1 KUIBKICHY XapaKTEPUCTHUKY pEaKIliii, o
BimOyBaroTbcs B HHUX (CIEKTPONITHYHA ITUCOINIAIlis, OKHCHO-BITHOBHI IIPOIIECH); BIACTHBOCTI OlOTEHHUX
XIMIYHUX €JIEMEHTIB, CIIOIYK Ta IX POJib Y HABKOJIHUIIHBOMY IIPUPOTHOMY CEPEIOBHIIIL; OCOOIUBOCTI Oy10BH,
BIIACTHBOCTI OPTaHIYHUX CIIONYK Ta iX POJb UIA >KABOI MPHUPOIH, TEXHIKH, CyCILIBCTBA; XIMIUHI acCIeKTH
CTaHy HaBKOJWIITHBOTO CEPEJOBHINA 1 HWOTO OXOpPOHW BiJ 3a0pyAHEHb MPOAYKTAMHU KHUTTEIISTBHOCTI
JIFOTNHH.

[TonsTTs: pedoBrHa, (Ppi3MUHE TiJI0, MaTEpial, MPOCTa PEUOBHHA (METall, HEMETal), CKIIalHa PEIOBHHA,
XIMIYHUH elleMeHT; HalIpiOHIII YaCTHHKYM PEYOBHHH — aTOM, MOJIEKyJa, HOoH (kaTioH, aHioH). Di3nyHi Ta
XIMIYHI BIaCTUBOCTI pedoBUHU. CKIIaa peUOBUHHM (SIKICHUH, KUTbKICHHH ). BaJeHTHICTh XIMITHOTO €IEMEHTA.
Ximiyaa (Halimpocrima, icTuHHA) 1 rpadivHa (cTpykTypHa) hopmynu. DizuyHe SBUIE Ta XIMIYHA PEAKITis.
BimnocHi aTtomHa i MomekymsipHa (QopMmylbHa) MacH, MOJSIpHA Maca, KUTbKiCTh pedoBwHH. OIHHUIT
BHMIPIOBaHHS KUTBKOCTI PEUOBHHH, MOJISIPHOI MacH, MOJSIPHOTO 00’€My; 3HaYeHHS TeMIepaTypu i THCKY,
SIKi BiATIOBIafOTh HOPMATBHUM yMOBaM (H. y.); MOISIpHUIA 00’eM ramry (3a H. y.). 3akK0oH ABOTajpo; 9nCIO
ABoranpo; cepemHd BiIHOCHA MOJEKYJSIpHA Maca CyMilli rasiB, MoBiTps. MacoBa 9acTka ejleMeHTa y
CHONYIIL.

XiMigHa peakilis, cXeMma peakilii, XiMi4YHe pPiBHSHHSA. 3aKOHH 30epeKEeHHS MacH PEYOBHH IIiJ] dac
ximMigHOT peakmii, 00’€MHHX CITIiBBiIHOIIEHp Ta3iB y XiMi4HIA peakmii. 3oBHImHI edekTd, Mo
CYIPOBOJIKYIOTh XiMiuHi peaxilii. [IoOHSITTS OKHCHUK, BIIHOBHHK, OKHCIICHHS, BIAHOBJIEHHS. TN XiMIYHUX
peakiiii. Karamizarop.

[lepiognunmnii 3akoH (cyuacHe QopmymoBaHHs). CTpyKTypa KOPOTKOrO 1 JOBrOro BapiaHTIB
MepioANYHOI CUCTeMH; Tepioan, TpynH, miarpynu (romosHi (A), mobiunHi (b)). IlopsinkoBuit (aTomHwMiA)
HOMeEp eJleMeHTa, PO3MIIIeHHS Y MepiouYHIl CHCTeMI, TIepiofiaX i Tpymnax; JIy>KHi, Ty»KHO3EMeIbHI, iIHepTHi
€JIEMEHTH, T'aJIOTeHU.

Cknan aroma (s1po, eleKTpoHHa 00onoHKa). IIOHATTS HYKIIOH, HYKIiJ, i30TONH, HMPOTOHHE YHCIIO,
HYKJIOHHE YHCIO, OpOiTalb, CHEPreTU4Hi piBeHb 1 MiApiBeHb, CApeHUH 1 HeCapeHWH ENEeKTPOHH, pajiyc
aToma (IIpocToro HoHa); OCHOBHMH 1 30yKeHui ctanu atoma. CyTHICTb SIBHIA pajioakTUBHOCTI. Dopmu s-
1 p-opOiTaneii, po3MimeHHs opOirasuei y mpoctopi. [1ocainoBHICT 3aI0BHEHHS €IEKTPOHAMHU €HEPreTUYHUX



piBHIB 1 migpiBHIB B aToMax eneMeHTiB Ne 1-20, No26, enexTpoHHi Ta rpadiuHi GopMyiau aTOMIB i MPOCTUX
tioniB emeMmeHTiB Ne 1-20, No26.

OCHOBHI THIHU XiMIYHOTO 3B 513Ky (MOHHMI, KOBaJCHTHUH, BOAHEBHUH, METaliuHUI). XapaKTepHUCTUKU
KOBAJICHTHOT'O 3B’SI3Ky — KpaTHICTb, CHEpris, MNOJSIpHICTh. THOM KPHUCTANIYHHUX IPaTOK (aTOMHI,
MOJIEKYISIpHI, HOHHI, MeTanivyHi); 3aJIeKHICTh (iI3UYHUX BJIACTUBOCTEH PEUOBHMHM BiJ THITY KPHUCTATIYHUX
rpatok. Enextponna ¢opmyna monekynu. EnekrponeratuBHicTh enemenTta. CTyniHb OKUCHEHHS €JIeMEHTa B
PCUOBHHI.

CyMimni omHOpiAHI (pO3YMHM) Ta HEONHOPiAHI (CycmeH3is, eMyibCis, MiHa, aepo3onb). MacoBa i
o0’emHa (A7 ra3y) YacTKM PEYOBMHHM B CyMmimi. Meromu po3niieHHs cywimeid (BiCTOIOBaHHS,
¢binbTpyBaHHA, NEHTPU(YTYBaHHS, BUIAPIOBAHHS, TeperoHka). [IOHATTS po3YMH, pPO3YMHHUK, PO3UMHEHA
pCUOBMHA, KPHUCTAJOTIApPAT, EIEKTPOJITHUYHA  JUCOIIAIlis,  CICKTPOJIT, HEENeKTPOJIT, CTYIiHb
SNEKTPONIITHYHOT JIuconianii, HOHHOMOJNEKYIspHE piBHSHHS. MacoBa YacTKa PO3YMHEHOI PEYOBHUHU Y
po3urHi. BymoBa Momekynn BOAW; BOAHEBHI 3B 530K Yy BOJi. 3abapBlieHHs iHAMKATOpiB (YHIBEpCAIBHOTO,
JakMycy, ¢GeHondraneiny, METUIOPAHKY) B KHUCIOMY, JIY’)KHOMY 1 HEWTpaJlbHOMY cepemoBuIiax. Peaxiii
OOMiHY MiX €IEeKTPOJIiTAMH Y PO3YHHI.

BusHauenHsi, Ha3BH, Kiacu(ikailisi OKCHUIIB, XIMIYHI BJIACTUBOCTI COJICTBOPHUX OKCH/IIB, CIIOCOOH
N0OYBaHHS OKCH/IIB.

BusHauenHst (3arajipHe Ta 3 MOIJISAAY €ICKTPOJITHUYHOI JMCOIialii), Ha3BH, Kiacudikairis, XiMidHi
BJIACTHUBOCTI, CIIOCOOH JOOYBaHHS OCHOB.

BusHaueHHst (3arajibHe Ta 3 MOIJISAY €IEKTPOITHYHOI AMCOIiaiil), Ha3Bu, Kiaacudikailis, XiMidHi
BJIACTHBOCTI, CIIOCOOU JOOYBaHHS KUCJIOT.

BusHauenHs (3arajipHe Ta 3 MOIJISAY CICKTPOJITHUHOI AMCOLNaIii), Ha3BM, Kiacu(ikaiis, XiMidHi
BJIACTUBOCTI, CIIOCOOM TOOYBaHHS COJICH.

SABume amdorepHOocTi (Ha TPUKIAJAX OKCH[IB 1 TIIPOKCHIIB); XIMIUHI BJIACTHUBOCTI, CIOCOOH
NOOyBaHHS aM(pOTEPHHUX T1IPOKCUIIIB.

[NonoxkeHHsT MeTaliYHUX EIIEMEHTIB Yy TEepioJuYHIA CHCTeMi; OCOOJIIMBOCTI €JIEKTPOHHOI OyIOBH
aTOMIB METAJIIYHHMX €IIEMEHTIB; 0COOIMBOCTI METAIIYHOIO 3B’ SI3KY; 3arajbHi (pi3WYHI Ta XiMiYHI BIIACTUBOCTI
METaliB, 3arajbHi criocobm iX MOOYyBaHHS, psI aKTUBHOCTI METalliB;, SBUINE KOPO3ii, CIIOCOOM 3aXHUCTy
METaJIIB BiJ KOpO3ii; CIUIaBH Ha OCHOBI 3aiTi3a (4aByH, CTaJIb).

XiMiuHI BIIACTUBOCTI HATPIiI0, KaJif0, MarHito, KaibIlii0; Ha3BH Ta (POPMYIN HANBaXIIMBIMINX CIOTYK
JTY’)KHHUX 1 JTy’KHO3EMEIbHHUX €JIEMEHTIB; 3acTocyBaHHs cronyk Harpito, Kaito, Marnito, KanbItiro; XiMigHi
(dhopMynH 1 Ha3BM HAWBKJIMBIIINX KATIHHUX JOOPWB; TBEPIICTH BOJIH.

XiMiuHI BJIACTUBOCTI, JOOYBaHHS Ta 3aCTOCYBAaHHS aJTIOMIHIIO; Ha3BH Ta (OPMYIH HANBaKIMBIIIAX
CHONYK ANIOMIHITO.

XiMigHI BIaCTHBOCTI Ta MOOYBaHHA 3aji3a; Ha3BH Ta (POpPMyIH HaWBaxUMBIMHX croidyk depymy;
3acTOoCcyBaHHS 3aii3a Ta croiryk Pepymy.

Ximigai Gopmymu GTOpy, XI0pYy, OpoMy, Homy; XiMidHi GopMyiH, Ha3BH Ta (Pi3MUHI BIACTHBOCTI
HaWBaXUIMBIMIMX CIIONYK TaJIOTeHIB (TigpOTeH XJIOPUAY, TAJOTeHiIB METaJIidHUX eNIEMEHTIB); CIOCOOH
noO0yBaHHA B Ja0opaTopii Ta XiMidHI BIACTHBOCTI TIAPOreH XJIOPHUIY 1 XJIOPUAHOI KUCIOTH; HaWBaXJIMBIIIi
rajmy3i 3aCTOCYBaHHS XJIOpPY, TiIPOTe€H XJIOpHUIY, XJOPHIHOI KWCIOTH, SKICHAa DPEaKIlis s BHUSBICHHS
XJIOpUA-10HIB.

XimMivyHi (popMyIIH KHCHIO, 030HY, CipKH Ta HaWBaxinuBimmx cronyk Oxcureny i Cymedypy; QizudHi
Ta XIMi4HI BIIACTHUBOCTI KHCHIO, O30HY, Cipku, okcuuiB Cymnbdypy, cymbhaTHOi KHCIOTH, Cyib(}aris;
crocodn moOyBaHHS KHCHIO B JIaOOpaTopii; HAaWBaXKITUBIII Taiy3i 3aCTOCYBaHHS KHCHIO, O30HY, CIpKH,
Cylb(aTHOI KUCIIOTH Ta CyIb(aTiB; SIKICHA peaKIlis IJIs BUSBICHHS CyIb(aT-i0HIB.

Ximiyai (opmynu azory, Oiumoro i uepBoHOro ¢ocdopy, HalBaXIMBIMMX cHoidyk Hitporeny i
®ocdopy; ¢iznyHi Ta XIMIYHI BIACTUBOCTI a30Ty, Oimoro i yepBoHoro ¢docdopy, Hitporer (II) oxcuny,
nitporen (IV) okcuny, dochop (V) okcunay, amoHiaky, cojell aMOHilO, HITpaTHOI KHCJIOTH, HITpAaTiB,
optodocdaTHOi KHCHOTH, OopTodocdariB; crocoOM AOOyBaHHS aMOHiaKy, HITpaTHOi Ta oprodochaTHOl
KHCIIOT Yy JIabopaTopii; HalBa)UIMBIIII raixy3i 3aCTOCYBaHHS a30Ty, aMOHiaKy, HITpaTHOI KHACIOTH, HITPaTiB,
optodocdaTHOi KHUCHOTH, opTodocdaTiB; SKICHI peakiii Ui BUSBICHHS WOHIB aMOHi0 Ta opTodocdar-
10HIB.

[Ipocti peuoBnrn KapOoHy; ancopOrisi, afcopOIiifHi BIACTUBOCTI aKTHBOBAHOTO BYTLLIS; XIMidHI
¢dopmynu HaiiBaxxmBimuMx crionyk Kap6ony i Cuinito; ¢i3uuHi Ta XiMi4HI BIACTHBOCTI BYTJIELIO, CHIIILIIIO,
okcuniB KapOony, kapOonatiB, cumiriit (IV) okcuay, CHIIKaTHOI KUCIIOTH, CHITIKATIB; cCrlocoOn T0OyBaHHS
okcuzis Kapbony B nabopaTopii; HaiBaXxJIMBilIi Tandy3i 3acTOCYBaHHS anMmasy, IpadiTy, aKTMBOBaHOI'O



Byriwis, okcuaiB Kapbony, kapOoHaTiB, TigporenkapOoHnatis, cuiimiii (IV) okcupay, cuiikaTiB; sKicHI
peaKIlii 1 BUSBICHHS KapOOHAT- i CHITIKAaT-10HIB.

HaiiBaxxnuBimni eneMeHTH-OpraHOreHH, OpTraHiyHi CHOJIYKH; HPUPOAHI Ta CHHTETHYHI OpraHiuHi
CTIOJIYKH

Monekynspaa OynoBa OpraHiYHMX CIOMYK. XIMIYHUH 3B’S30K y MOJEKYNax OpPraHiYHUX CIIONYK:
CHEpPTisl, JOBXKHMHA, NMPOCTOPOBA HAMPSMIICHICTh, MOJSAPHICTh. 0-3B’S30K 1 7-3B’sA30K. OauHaApHUM, KpaTHI
(TonBiitHMIA, TOTPIHKI), ApOMAaTHYHHI 3B’ SI30K.

['i6puau3anis enekTpoHHNX opOitaneit aroma KapGony; sp*-, sp’-, Sp-ribpuamsartii.

Knacudikanis  opraHidyHMX CHOJIYK 3a OyZ0BOIO KapOOHOBOTO JIAHIIOTa 1  HASBHICTIO
XapakTepucTUIHUX (PYHKIIOHATBLHUX) TPYIL.

SBuIe roMoorii; rOMOJIOrH, TOMOJIOTIYHUN PsiJl, TOMOJIOTIYHA pi3HUIl. Kitlacu opraHiuHUX CIONYK.
3aranpHi GOPMYIIH TOMOJNOTIYHUX PS/IIB 1 KJIACIB OPraHiYHUX CHOTYK.

[TonsTTs NEepBUHHUHN (BTOPUHHU, TPETUHHU, YeTBepTUHHUIN) aToM KapOony.

HomenknaTypa opraHiuHUX CIIOJYK.

SBuie i3omepii, i30MepH, CTPYKTYpHA Ta MPOCTOPOBA (reoMeTprYHa, a00 IIUC-TPAHC-) i30Mepis.

B3aeMuwmii BIUMB aTOMIB 200 TPyl aTOMIB Y MOJIEKYJIaX OPTaHIYHUX CHOMNYK.

Krnacudikaris XiMiYHIX peakiiii B opraHiuHiil Ximii (peaxiii npreJHaHH, 3aMillleHHs, 130Mepu3allii).

3aranpHa (opMyna ankaHiB, iX HOMEHKJATypa, izoMmepis, OynoBa Moekyid, (i3udHi Ta XiMiuHi
BIIACTHUBOCTI, CIIOCOOM JOOYBaHHS, 3aCTOCYBaHHSI.

3aranpHa (opMysia alKeHIB, IX HOMEHKJIATypa, i30Mepis, OyaoBa MOJIEKYJ, XIMIYHI BJIaCTHBOCTI,
crocobu 100yBaHHS, 32CTOCYBAaHHS; SIKICHI peakxIlii Ha MOABIHHUI 3B SI30K.

3aranpHa (hopMmylia ankiHiB, X HOMEHKIATypa, i3oMepisi, OyJoBa MOJEKYN;, XIMiYHI BIaCTUBOCTI Ta
crocoOu 100yBaHHS €TUHY, 3aCTOCYBAaHHS; SIKICHI peakilii Ha TIOTPiiHHIA 3B I30K.

3arajgbpHa opMysia apeHiB rOMOJIOTIYHOro psiay OeH3eHy. BymoBa, BIacTMBOCTI, ClIOCOOM 100OyBaHHS
OeH3eHy; MOHATTS PO apOMATHYH1 3B’ SI3KH, OT-EIEKTPOHHY CHUCTEMY.

Hadra, npupomauii Ta cynmyTHii HadTOBUIA ra3u, Byriuis, X CKIaI; KPeKiHT 1 apoMaTu3ailis HagTu Ta
HaTOMPOAYKTIB, [CTOHAIliIHA CTIMKICTh OCH3MHY, OKTAHOBE YHCIIO; Iepepo0Ka BYriLIf; MPOOJeMH
no0OyBaHHS PIAKOTO MAIBHOTO 3 BYT'ULISA Ta aIbTCPHATUBHUX JKEPET.

Xapakrepuctnuna ((yHKiioHaapHa) rpyna coupTiB. Knacugikaiis coupris. 3araibHa Qopmyiia
OTHOATOMHHMX HACHYCHHX CIUPTIB. bymoBa, HOMEHKIATypa, i30Mepis, BIACTHBOCTI, CLIOCOOW MOOYBaHHS Ta
3actocyBaHHA. [IOHATTS TIpO BOMHEBUH 3B’ SI30K.

Etunenriikons Ta THINEpoN SK TPEACTAaBHUKH 0araTOaTOMHHX CITHPTIB;, SKICHA peakIlis Ha
0aratoaTOMHI CITHPTH.

®opmyna ¢enomy. bymoBa momekynu ¢deHory, XapakTepuctndHa ((pyHKIiOHATBHA) Tpyma B Hild;
BIIACTHBOCTI, OOYBaHHSI, 3aCTOCYBaHHSI; SKICHI peakiii Ha (heHOI.

3aranpHa Qopmyna ampAeriniB. bymoBa Momekynm ampierimiB, XapakTepucTuyHa ((QyHKIIOHAIHHA)
rpyma, HOMEHKIIaTypa, 130Mepis, BIACTUBOCTI, MOOyBaHHS, 3aCTOCYBaHHS; SKICHI peakiii Ha ampAerimHy
rpymy.

XapakrepuctndHa ((pyHKIIiOHATRHA) TpyTa KapOoHOBUX KHCIOT. Kinacudikamis kKapOOHOBHX KHCIOT.
3aranpHa (opMyda HACHYEHWX OJHOOCHOBHUX KapOOHOBWX KHCIOT. bynoBa, HOMeHKiaTypa, izomepis
OTHOOCHOBHUX KapOOHOBHX KHCJIOT, BIACTHUBOCTI, TOOYBaHHSI, 3aCTOCYBaHHSL.

3aranpHa (popMyna ectepiB kKapOOHOBHX KHCIOT. bymoBa, HOMEHKIATypa, i30Mepis, BIACTHBOCTI,
noOyBaHHA, 3aCTOCYBaHHS. JKupu — ectepu riinepory i BUIuX kapOooHoBUX kucnoT. Kiacudikamis xupis,
BIIACTHBOCTI, TOOYBaHHsI, 3aCTOCYBaHHs. MIIa i CHHTETHYHI MUIfHI 3aC00U.

Krnacudikaris ByriieBoniB; CKiaa, MOIEKYISIpHI GOPMYIH TIFOKO3H, PPYKTO3H, caxapo3u, KPOXMAITO
1 IETFOIIO3H; CTPYKTYypHA (POopMyIa BiIKpUTOi (hOPMHU MOJIEKYIH TIFOKO3H; BIACTHBOCTI TIFOKO3U, CaXapo3H,
KPOXMAJTIO 1 HENIoN03u; MOOYyBaHHS TIIFOKO3W, BUPOOHHWIITBO Caxapo3W 1 KPOXMAII0; SKICHI peakilii s
BU3HAYCHHSI TIFOKO3M 1 KPOXMAJIIO; 3aCTOCYBaHHS TIIIOKO3H, KPOXMAJTIO, IIETF0I03U

XapaxkrepuctnuHa ((yHKIioHabHA) Tpyna amiHiB. Kiacudikamis aminis. Homenkmarypa, i3omepis,
OyzZoBa, BIaCTUBOCTI, CIIOCOOH TOOYBaHHS Ta 3aCTOCYBaHHSI.

Cximan i OynoBa MOJIEKyJ, HOMEHKJIATypa, BIACTUBOCTI, TOOYBaHHS, 3aCTOCYBaHHS aMiHOKHCIIOT.
[lonaTTs Mpo amMQOTEPHICTh aMiHOKUCIIOT, OITONAPHUIN HOH; IH-, TPU-, TOMIMENTHAN, MENTHIHUN 3B’ I30K
(menTumHA TpymNa aTOMIB).

Bynosa 06inkiB, iX BJIaCTHBOCTI, 32CTOCYBaHHsI, KOJIbOPOBi peakwii Ha OUTKH.

[lousTTs mWpO moNiMep, MOHOMEp, €IEMEHTapHy JIaHKy, CTyHiHb nomimepuzauii. Kmacudikaris
BHCOKOMOJIEKYJISIPHUX PEUYOBHH; CHOCOOM CHHTE3Y BHCOKOMOJEKYJISIPHMX PEYOBHH; OynoBa 1 BIACTHBOCTI



MOJIMEpiB; TePMOIUIACTUYHI MOJIMEpU 1 TJIACTMACH Ha 1X OCHOBI; MOHSTTS MPO HATypaslbHi i CHHTETHYHI
Kay4dyKH, CAHTETUYHI BOJIOKHA; 3HAUEHHS MONIMEpiB y CyCHITBPHOMY TOCIIOAAPCTBI Ta MOOYTi.

Dopmynu 11 00UKCIIEHHS KUTbKOCTI PEUYOBHHHU, KUIBKOCTI YaCTHHOK Y MEBHIH KiNBKOCTI PEYOBUHH,
MacoBOi YacTKU elIeMEHTa B CIIONYI, BiIHOCHOI TYCTHHHU Ta3y, MacoBoi (00’€MHOI) YaCTKH KOMIIOHEHTa B
CyMillli, BUBEJICHHS ()OPMYJIH CIIOTYKH 32 MACOBHMH YaCTKaMH €JIEMEHTIB.

MacoBa yacTka pO34MHEHOI PEYOBHUHH.

AJTOPUTMH PO3B’S3KY 3a/1a4 32 PIBHAHHIM peakilii; BIIHOCHUHA BUXiJ MPOAYKTY peaKilii.

BeTrynHMK MOBHHEH BMITH:

Critagati (hOpMYJIH CIIONIYK 332 3HAYCHHSMHU BaJICHTHOCTI CJIEMEHTIB.

3amucyBaTH XiMi4HI Ta TpadiuHi (CTPYKTypHi) QOpPMYyIH PEYOBHUHU; E€IEMEHTH 1 MPOCTI PEUOBUHH;
MeTaJdh 1 HEMeTalu; aTOMH, MOJEKYNIH Ta HOoHM (KaTioHW, aHiOHM); (Ii3MyYHI Ta XiMi4HI BIIACTHBOCTI
pedoBUHY; Qi3MUHI SIBUIA Ta XIMIYHI peakilii; HAWIPOCTINTy Ta iICTHHHY (OPMYIIH CITOTYKH.

Bu3HavaTu BaJIGHTHICTh €JIEMEHTIB Y OIHAPHUX CIOIyKaX.

AHanizyBaty SIKiICHHU (€IIEMEHTHH) 1 KUTbKICHUN CKJIaJl PSYOBUHM 32 ii XIMIYHOIO (hOpMYIIOH0.

3amucyBaTH CXEMHU peakiliid, XiMiuHI piBHAHHS. PO3pi3HATH THIM peakuii 3a KUTBKICTIO PeareHTIB i
MPOAYKTIB (peakilii CroMydeHHs, po3KiIaay, OOMiHy, 3aMill[eHHs), 3MIHOIO CTYICHS OKMCHEHHS €JIEMECHTIB
(peakiii OKHCHO-BiJHOBHI Ta HEOKHCHO-BIJHOBHi), TeIJIOBUM edekToM (peakmii eK30TepMiuHi,
CHJIOTEPMIUHI), HampsiMoM mepeliry (peakiii 00OpOTHI, HeoOOpoTHI). Bu3HAuaTH B OKHMCHO-BIJIHOBHIN
peaKIlii OKUCHHUK 1 BITHOBHHUK, MPOIECH OKMCHEHHS 1 BIJHOBJICHHS.

AmnanizyBaTd BIUIMB IPHUPOJAM pEATryIOUYMX PEYOBHH, IX KOHIEHTpAIlii, BEIHMYMHH TIOBEPXHI IX
KOHTaKTy, TeMIIepaTypH, THCKy Ta3iB, Karamizaropa U iHTiIOiTOpa Ha IMBHJAKICTH XIMIYHOI peakiiii.
3acrocyBaTi 3aKOH 30€peKEHHS MacH PEUOBHHH JUIs MEPETBOPEHHS CXEMHU PeaKilii Ha XiMiuHe PiBHSHHSL.
BukopucToByBaTH METOJ] €IEKTPOHHOTO OallaHCY JJISl TIEPETBOPEHHSI CXEMU OKHCHO-BIJIHOBHOT peakiii Ha
XIMiYHE PiBHSHHSI.

Po3pizHsTH B nepioguuHiil cucTeMi mepioan, rpymnu, rojoBHi (A) ta nmobiuni (B) miarpynu; meramivai
Ta HEMETaJI4Hi eIEMEHTH 3a iX TOJOXCHHSM Y TEPIONUYHI CHUCTEMi; JYXHI, Jy)KHO3EMEIbHI, iHEpTHI
€IIEMEHTH, TaJoreHn. BukoprcToByBaTH iH(MOpMAIIifo, 3aKIaeHy B MEPIOAMYHIA CHCTEMI, I BH3HAUCHHS
THITY eleMeHTa (MeTamyHuid a00 HEeMEeTaTiYHHHA €JIEeMEHT), MAaKCHMAJIBHOTO 3HA4YCHHS HOro BaJICHTHOCTI,
THITy TIPOCTOI pedoBHMHH (MeTanm abo HeMeTan), XIMIYHOrO0 XapaKTepy OKCHIIB, TiIPOKCHIIB, CIOIYK
eneMenTiB i3 ['igporeHoM. AHaJi3yBaTH 3MIHH BIIACTUBOCTEH MPOCTHX PEUYOBHH Ta KHUCIOTHO-OCHOBHOTO
XapakTepy OKCHIIB 1 TIAPOKCHIIB 3aJICKHO BiJ PO3MIIIEHHS €JIEMEHTIB Yy Iepiofax, MiArpymax, IIpHu
TIepex ol BiJ OJHOTO MEPioAy IO iHIIOTO.

3anmcyBaTH Ta PO3ITi3HABATH EIIEKTPOHHI Ta TpadidHi (OpMyIH aTOMIB 1 MPOCTUX HOHIB eeMeHTiB No
1-20, Ne 26, aTomMiB HEMETAIIYHUX €IEMEHTIB 2-T0 1 3-TO mepioaiB y 30ymKeHoMYy cTaHi. Bu3Hawatu ckmajg
sinep (KUTBKICTh TPOTOHIB 1 HEHTPOHIB y HYKIIAI) 1 €MeKTPOHHUX OOOJNIOHOK (€HEepreTHYHHX PIBHIB Ta
miapiBHiB) atoMiB eneMeHTiB Ne 1-20 i Ne26. INopiBHIOBATH pajiiycH aTOMIB i MPOCTHX HOHIB. AHaNI3yBaTH
3MIHH pafiyciB aToMiB y mepiojax 1 MiArpymax; 3B’S30K pajaiyCiB aTOMIiB 1 KUIBKOCTiI €JIEeKTPOHIB Ha
30BHIIIHBOMY €HEPreTHYHOMY pIiBHI 3 XapakTepoM eneMeHTa (METaliYHAM 4YH HEMETAIIYHHUM),
BJIACTUBOCTSMH IPOCTUX PEUOBWH (METal UM HEMETall) Ta KHUCIOTHO-OCHOBHHM XapaKTEPOM OKCHIIB i
TiIPOKCH/IIB.

Cxiamat eneKTpoHHI (QopMyIrd MOJEeKyJ, XiMiuHI (OpPMYNIH CHOJIYK 3a CTYICHSIMH OKHCHEHHS
eNeMEHTIB, 3apsAgamMu HOHIB. PO3pi3HATH BaJeHTHICTh 1 CTYIiHb OKHCHEHHsS eneMeHTa. OO4YuCIIOBaTH
CTYNiHb OKWICHEHHS eJIeMEHTa Yy CHOJyIli. BW3HauaTH KpaTHICTh, TONAPHICTE YU HEMONSPHICTh
KOBAJIGHTHOT'O 3B’ 3Ky MK aToMamu. [IporHo3yBaTs THIT XiMIYHOTO 3B 53Ky B CIIONYII, (Pi3W9HI BIACTHUBOCTI
PEYOBHHU 3 YpaxyBaHHSAM THUITy KPHCTAJIIYHUX IPATOK.

CritajaTi CXeMH eIeKTPONITHYHOI IUCOMialii OCHOB, KUCIIOT, coliel; HOHHO-MOJNEKYJISpHI PIBHSHHS
32 MOJICKYJISIPHUMH PiBHSHHSAMH 1 MOJIEKYJIAPHI PIBHSIHHS 32 HOHHO-MOJIEKYISIPHUMH PIBHSIHHSIMH.

Po3pi3HsaTH OMHOpPIIHI Ta HEOTHOPIIHI CyMIllli Pi3HUX THITIB; po30aBiieHi, KOHIICHTPOBaHi, HACHYEHI,
HEHACHYEHI PO3YMHM, EJeKTPONITH U HEeIeKTPOINiTH, CHIIbHI Ta cla0ki enekrpomitd. BusHauaTn
MOJIMBICTB TTepediry peakiiii 0OMiHy MiX €TeKTPOIITaMA B PO3YHHI.

AmnamizyBaty BIUIMB OyJOBH PEYOBHH, TeMIIEPAaTypH, THCKY (U Ta3iB) HA iX PO3YMHHICTH y BOJII;
MeXaHi3MH YTBOPEHHS HOHIB MPU PO3UYMHEHHI Y BOJIi €JIEKTPOIITIB HOHHOI Ta MOJIEKYIISIPHOI OY/I0BU.

3acrocoByBaTH 3HaHHA JUIsI BHOOpPY METONy PpO3AUIEHHS onxHOpiaHoi abo HeomHOpiaHOl cymimri
pEYOBHUH.

Cknazati XiMiuHi (popMynM OKCHAIB; PIBHSHHS peakuiil, sSKi XapakTepu3ylOTh XiMi4Hi BJIACTHBOCTI
COJIETBOPHHMX OKCHJIB (B3a€MOZis 3 BOJOIO, OKCHAAMH, KHCIOTaMH, JIyTaMH), CIOCOOH T0OYBaHHS OKCHIIB



(B3aeMomisi MPOCTUX 1 CKIaJHUX PEYOBUH i3 KHCHEM, PO3KJIaJaHHS HEPORYMHHUX OCHOB, ACIKUX KHCIOT i
conell min vac HarpiBanHs). HasuBatu okcuan 3a ixHiMu XimiuHum# (opmynamu. BuzHauatn dopmynu
OKCHJIIB cepen (hopMyJT CIIONYK iHIMX BUBYEHUX KiaciB. Po3piszustu HeconerBopui (CO, N2O, NO, SiO) #
COJIETBOPHI OKCHAW (KUCIIOTHI, OCHOBHi, aMmdoTepHi). [lopiBHIOBaTH 32 XiMIYHUMH BIACTUBOCTSIMH OCHOBHI,
KHCIOTHI Ta amoTtepHi (Ha npukiagax okcuaiB Lluaky Ta AnoMiHilo) okcuay. BeraHOBIIOBaTH 3a5I€KHICTD
BJIACTUBOCTEH OKCHJIIB BiJl TUITY €JIEMEHTA 1 XIMIYHOT'O 3B’S3KY B CIIOJYII.

Cknazati XiMiuHi (OpMYnH OCHOB; PIBHSHHS pEaKiid, sSKi XapaKTepH3yIOTh XIMi4HI BIaCTHBOCTI
nyriB (B3a€MOJisl 3 KUCIOTHUMH OKCHIAMH, KUCIOTaMH Ta CONISIMH B PO3YMHI) Ta HEPO3UMHHHX OCHOB
(B3aeMoiis 3 KHCIOTaMH, PO3KIaJaHHs il Yac HarpiBaHHs), CIIOCOOW NOOYBaHHSI TYTiB (B3a€MOIisl JTy KHHUX
1 JIy)KHO3eMeNbHUX (KpiM MarHiro) MeTamiB i3 BOJOI0, OCHOBHHMX OKCHIIB JIY’)KHHUX 1 JIy>KHO3EMEITbHHX
ENIEMEHTIB 13 BO/IOI0) i HEPO3UMHHUX OCHOB (B3a€MOJis conel i3 myramu B po3uuHi). HasuBatu ocHOBU 3a
ixHiMH XiMiYHEMH ¢Qopmynamu. Buznadaté QopMynu OcHOB cepen (HOpMyJl CIIONYK IHIIMX BHUBYEHUX
KJnaciB. Po3pisHaTy po3unHHiI (Jyru) Ta HEpO3uHHHI OcHOBHU. [1opiBHIOBATH XiMi4HI BIACTUBOCTI PO3YMHHUX
(7ryriB) 1 HEpO3YMHHUX OCHOB.

Cknazati XiMidHiI (OPMYIH KHCIOT; PIBHSHHS pEaKiid, sIKi XapaKTepu3YyIOTh XIMIUHI BJIACTHBOCTI
KHCJIOT (B3a€EMOJIisl 3 METaJlaMH, OCHOBHMMHM OKCHJIaMH, OCHOBAaMHU Ta COJISIMM B PO3UYHUHI) Ta CIIOCOOM iX
no0yBaHHS (B3a€MOIisl KUCJIOTHUX OKCHIIB 13 BOJIOI0, HEMETAIIB i3 BOJAHEM, CoJjiei i3 kucinoramu). Hasusatu
KHCJIOTH 3a IXHIMH XIMiYHMMH QopMyiamu. BuzHauatu GopMynu KHCIOT cepea GopMyn CHONyK 1HIIHX
BMBYCHHMX KJIACIB, BaJICHTHICTh KUCJIIOTHOTO 3aJIMIIKYy 3a (POPMYJIOI KHCJIOTH. PO3DI3HITH KHUCIOTH 3a
CKJIaJIOM (OKCHTEHOBMICHI, 0€30KCUTEHOBI), 3MATHICTIO JIO ENEKTPONITHYHOI aucoriamii (cuibHi, cnadki) Ta
OCHOBHICTIO.

Cknagati XiMiuHI (HOPMYIIH CEpeHIX Ta KUCIUX COJICH; PIBHSHHS DPEAKIii, SIKI XapaKTepU3yroTh
XIMIYHI BJIACTHBOCTI CEepeAHIX coJied (B3aeMOis 3 MeTajllaMd, KHCIOTaMH — XJIOPUIHOK, CYJb()aTHO,
HITPATHOIO, JIyTaMH, COJSIMA B PO34YMHI) Ta crmocodu ix moOyBaHHs (B3a€MOJiSl KUCJIOT i3 MeTajaMH,
OCHOBHHX OKCHJIIB 13 KHCJIOTaMH, KUCJAOTHUX OKCHUIIB 3 JIyraMu, JIYTiB 13 KACIOTaMH, COJIeH 13 KUCIOTaMH,
COJIeH 13 JyramMH, KHCJIOTHHUX OKCHJIB 3 OCHOBHHMH OKCHJAaMH, COJIECH 13 COJSIMH, COJieH 13 MeTajgamMu
(peaxkirii 3miMCHIOIOTh y PO3YMHAX), METAiB 13 HeMeTanamu). Ha3uBatu cepemHi Ta KHCi coimi 3a iXHIMHU
xiMiyHuMHU (opMmynamu. Busnauat GopMysn CepenHix Ta KHCIHX COJeH cepel (OopMys CIONYK IHIIHX
BUBYCHHX KJIACiB. PO3pi3HATH 3a CKJIaIOM cepefHi Ta KUCITI COTi.

Cxnamatd piBHSHHS PEaKIid, SKi XapaKTEPU3YIOTh XIMIYHI BJIACTUBOCTI OKCHIIB 1 TiIPOKCHIIB
AmoMminiro Ta L{uHKY (B3aeMois 3 KUCIOTaMH, JyraMH) Ta CIocoOu MOOYBaHHSI TiIPOKCHIIIB AJIOMIHIIO i
uaky (B3aeMois comeit IUX €JIEeMEHTIB 13 JTyraMd B pO3UHHI, aJJIOMIHATIB 1 IIMHKATIB 13 KUCIOTaMH )

Cxamgatv piBHSHHS peakilii MK HEOpPTaHIYHUMH CIONTYKaMH Pi3HHX KiaciB. IlopiBHIOBaTH XiMidHI
BJIACTUBOCTI OKCHIIB, OCHOB, KHCJIOT, aM(OTEpHHX TiApOKCHIIB, COJicH. YCTAaHOBJIIOBATH 3B’S3KH MIXK
CKJIQJIOM 1 XIMIYHHMH BJIACTHBOCTSMH OKCHIIIB, KUCJIOT, OCHOB, aM(OTEPHUX TiIPOKCHIIB, COJIEH; TCHETHIHI
3B’SI3KM MDK TPOCTHMH PEYOBHHAMHM, OKCHIIAMH, OCHOBAMH, KHCIOTaMH, aM(pOTECPHHMH TiIpOKCHIAMH,
COJISIMH.

BusHauaTi TONMOXKEHHS METANIYHUX €JEMEHTIB Yy TMepiogudHid cucTeMi. XapaKTephu3yBaTH
METaJTIYHHUH 3B’ 30K, METaII9HI KPUCTAIIIYHI IPATKH, (Qi3WIHI BJACTHBOCTI MeTaiB. PO3pi3HATH MeTamiyH1 Ta
HEMETaJIYHI eIEeMEHTH 3a eNeKTPOHHOK OynoBoro artoMiB. CKiajaTh eneKTpoHHI (QOopMynd aToMiB
Meraniyanx enemeHTiB — Jlitito, Hartpito, Marniro, Amominito, Kamiro, Kamnsiiro, ®epymy; piBHAHHS
peaxIiii, ski XapaKTepu3ylTh XIMI4HI BIACTHBOCTI MeTaliB (B3a€MOJisl 3 KHCHEM, TallOTeHAMH, CIPKOIO,
BOJIOIO, pPO3YMHAMH KHCIIOT, YTIB Ta COJeH) i crrocoOu iX 700yBaHHS (BiTHOBJIEHHS OKCHIIIB KOKCOM, KapOoH
(I) oxcumom, BOgHEM, METaJOTepMisi (aFOMOTEpMisi)); PIBHSHHS pPeakiid, AKi BinOyBarOThCS IIiJ dYac
BHPOOHUIITBA YaBYHY 1 CTAJIi.

[losicHIOBaTH 3aNEKHICTh XIMIYHOI aKTHBHOCTI METAJiB Bil eNeKTpoHHOI OymOBM iX aToOMiB; CyTh
KOpo3ii MeTaliB; XiMi4HI IEPETBOPEHHS IIiJ] Yac BUPOOHMIITBA YaBYHY i cTam. [IporHo3yBaTé MOXKIIUBICTh
repediry XiMiYHUX peakiidi MeTaliB i3 BOIOK, PO3UNHAMH KUCIIOT, COJIEH, JIYTiB.

XapaxkrepusyBaTtu noioxkenHs Harpito, Kanito, Marsito, Kanbmito B mepionnuHiit cuctemi, QizudHi
BIIACTHBOCTI HATPIIO 1 Kail0, Mar"iro i KajbIlif0, BUIU TBEPIOCTI BOAW — THMYACOBY, a00 KapOOHATHY;
MIOCTiliHY, 3arajbHy; 3aCTOCYBaHHs okcuiiB Marnito i Kamnbiiro, rizpokcunis Hatpiro, Kanito, Marnito i
Kanpuito. Cxnagatu enekrponHi ¢popmynu atomiB i HoniB Harpiro, Kainito, Marnito, Kanbwito; piBHSHHS
peaxiiii, ki XapaKTepu3yOTh XIMIYHI BIACTUBOCTI HATPIIO, KaJlio, MarHiro, KalbI[if0 (B3aEMO/is 3 KUCHEM,
raJioreHamHu, Cipkoro, BOJIOI0), OKCHIIB 1 rinpokcuniB Hatpiro, Kamito, Marnito, Kanibliito; piBHSIHHS peakilii,
SIKI BUKOPUCTOBYIOTH [UIsl 3MEHIIEHHS! a00 YCYHEHHS TBEpIOCTi BOAM (KHIT SITIHHSM, JOAABaHHSAM coau abo
BaIlHa).



XapaKTepu3yBaTH IMOJIOKEHHSI AJNIOMIHIIO B TEpioIUuHill cucTemi, (i3MYHI BIACTUBOCTI alIOMiHiIO,
OKCHUIY Ta TiIpOoKcHy AJIOMiHilO, 3acTOCYBaHHs amoMiHito. CkiIamaTi eJIeKTpOHHI popMynn aToma i HoHa
AJIOMiHiI0; pIBHSHHS peaklil, siKi XapaKTepu3yIOTh XiMiuHi BIaCTHUBOCTI aJIOMIiHIIO (B3a€EMOJis 3 KUCHEM,
rajJoreHaMu, CipKoro, po3YMHaMHM KUCJIOT, JIYTiB Ta COJeH), aM(pOTEpHICTh OKCUAY Ta TiAPOKCHIY AJIOMIiHIiO
(B3aeMoIisi 3 OCHOBHMMH Ta KUCIOTHUMH OKCHUIAMU, KUCJIOTaMHU Ta JTyTaMH).

XapakrepusyBatu nojaokeHHs depymy B nepiognyHiid cucTemi, (i3MyHi BIaCTHBOCTI 3aili3a, OKCUIIB
i rimpokcunaiz depymy; 3acTocyBaHHs 3amiza Ta crnoilyk ®epymy; dizionoriuny ponb #HoHiB Depymy.
Cknazata elnekTpoHHY ¢opmyny artoma @Depymy; piBHSHHS peakiliid, sKi XapaKTepu3yIOTh XiMiuHI
BJIACTHBOCTI 3aj1i3a (B3a€EMOJIS 3 KUCHEM, XJIOPOM, CIpPKOIO, BOASHOIO MMapOo0, PO3YMHAMH KHUCJIOT Ta COJICH,
pkaBiHHS), okcuaiB i Timpokcunie @Depymy (B3aemonis 3 kucioramu), coneir Depymy (B3aemomis 3
PO3YMHAMHU ITYTiB, KHCIIOT, conel), B3aemoneperBoperns cnonyk @epymy (II) i Depymy (I10).

CknaaTyl piBHSHHS peaKiliid, XapakTepHUX sl XJI0py (B3a€MOJis 3 MeTanaMu, HeMeTaiaMu, BOJOIO),
TiIpOreH XJIOpUAY 1 XJOPUIHOI KHUCIOTH (B3aEMOIis 3 MeTallaMH, OCHOBHHUMH OKCHJIaMH, OCHOBaMH,
aM(pOTEpHUMH CIOIYKaMH, COJISIMH); PIBHSHHS peakiiid ToOyBaHHS TiJpOreH XJIOpuAy B JabopaTopii.
[NopiBHIOBaTH XiMIYHY aKTHBHICTh TaJOreHIB. XapakTepu3yBaTH HAWBaXKIIMBIII Taly3i 3aCTOCYBaHHSI XJIOPY
(K OKHMCHUKA, y BUPOOHHIITBI OpPraHiYHMX 1 HEOPTraHIYHUX PEUOBUH), TIAPOTeH XJOPUAY, XIJIOPHIHOI
kucinot (y BUPOOHUITBI IUIacTMac, JUiss JOOYBaHHS XJIOPHIIB), XJIOPUAIB (HATpidi XJopHIy — XapuoBoi
MIPUITPABH, sl JOOYBaHHSI XJIOPY, HATPIilO, HATPIH TIAPOKCUIY, COMH). 3aCTOCOBYBATH 3HAHHSI Uil BUOOPY
croco0y BHSIBIICHHS XJIOPU/I-i0HIB y PO3UHHI.

CrilajaTi PIBHSHHS peakiliff, XapakTepHUX JJIs KHUCHIO (B3a€EMOJiA 3 MeTajlaMH, HEMeTajaMH,
CTIOJIYKAMH HEMETATIYHHUX eJIeMeHTIB 3 ['iporeHoM), cipku (B3a€MOIisl 3 MeTajJaMH, JASIKUMHI HEMETaIaMu),
okcuais Cynbdypy (B3aeMomis 3 BOIOK, OCHOBHMMM OKCHIAaMH, OCHOBaMH), CyJIb()aTHOI KHCIOTH
(B3aeMoiisi 3 MeTaraMu, OCHOBHHUMH OKCHJIAMH, OCHOBaMH, aM()OTEPHUMH CIIOIYKAMH, COJISIMH); PIBHSIHHS
peakiiii 100yBaHHS KHCHIO B J1abopaTopii, yTBOpPEHHs 1 po3kiamy 030HY. IlopiBHIOBaTH CKIaj, XIMIi4HY
AKTHBHICTh KHCHIO i 030HY. XapaKTepu3yBaT HAWBaXKIUBIIIII ramy3l 3aCTOCYBaHHS KHCHIO (SIK OKMCHHUKA),
030HY (3HE3apakKeHHs BOJH), CIpKH (J00yBaHHS Cy/iIb(paTHOI KHUCIOTH; BUPOOHHUIITBO TI'yMH, CIPHHMKIB,
MIPOTH3ANATBPHUX TIperapaTiB, KOCMETHYHUX 3ac00iB), Cyib(aTHOI KHUCIOTH (BUPOOHHUIITBO MiHEpaLHUX
I0OpUB, BOJIOKOH) Ta CyjibdaTiB (rifc — y OymiBHHMITBI, MEIUIMHI; MITHUN Kyrmopoc — A 00poTbOu 3i
IIKITHAKaMHU POCITHH, TIPOTPaBICHHS JCPEBUHN). 3aCTOCOBYBATH 3HAHHS I BHOOPY CIIOCOOY BHUSBICHHS
KHCHIO Ta CylIb(haT-ioHiB (Y PO3UHHI).

Cxamgatv piBHSHHS Peakiliii, XapaKTepHUX I a30Ty 1 dhocdopy (B3aeMOmis 3 METallaMH, NETKUMH
HeMeTalaMH), aMOHIaKy (B3a€MOisl 3 KUCHEM, BOJOI0, KHUCIOTaMH), COJIe aMOHII0 (B3a€EMOZIs 3 JyraMu,
COJISIMM), HITPATHOI KHCJIOTH (B3a€MOJis 3 MeTajlaMH, OCHOBHMMH OKCHIaMH, OCHOBaMH, aM(OTCPHHUMH
cnomykamu, comsamu), HitporeH (IV) okcuay Ta ¢ocdhop (V) okcnay (B3aemomis 3 BOIOIO, OCHOBHUMH
OKCHIaMH, OCHOBaMH ), opTodochaTHOI KUCITOTH (B3aEMOIS 3 METAIaMH, OCHOBHUMH OKCHIaMH, OCHOBaMH,
COJISIMH); PIBHSHHS PEaKIid, SKi XapaKTepU3yIOTh B3a€MOIIEPETBOPEHHS CepelHix 1 Kucmux oprodocartis;
PIBHSHHS peakIii TepMiuHOrO pO3KIaay CcoJed aMoHil0 (XJopuay, HITpaTy, KapOoHaTy Ta
rizporeHkapOOHAaTy) Ta HITPATiB;, PIBHSHHA peakiiii JO0OyBaHHS aMOHiaKy, HiTpaTHOI Ta optodochaTHOl
KHCTIOT y aboparopii. XapakrepusyBaTu ckiaj i 6ynoBy npoctux pedoBuH Pochopy (depBoHOro i 6imoro
tdochopy), HaWBaKITUBINI Tamy3l 3acTOCYBaHHS a30Ty (BHPOOHHUIITBO aMOHIaKy, CTBOPEHHS HH3BKUX
TeMIiepaTyp), aMoHiaky (JOoOyBaHHS HITPaTHOI KHCJIOTH, BHPOOHHIITBO NOOPHB, HAIATHPHOTO CITHPTY),
HITPaTHOI KUCIOTH (BUPOOHUIITBO JOOPWB, BHOYXOBHX PEUYOBHH, HITPOT€HOBMICHHUX OPTaHIYHUX CIIONYK),
HITpaTiB (BUPOOHUIITBO JOOpPHB, BUOYXOBHX pEYOBWH), opTodocdaTHOi Kuciotu Ta oprodocdaTiB
(BupoOHuIITBO 100pWB). llopiBHIOBaTH XiMIYHY aKTHBHICTH a30Ty, 4YepBOHOro i Oimoro dQocdopy.
3acTocoByBaTH 3HaHHS I BUOOPY CIIOCOOy BUSBIICHHS aMOHIaKy, HOHIB aMOHi0 Ta opTodocdaT-ioHiB (y
pO3unHi).

CrxiamaTi pIBHSHHS peakiliid, XapaKTepHHX U1 BYIJICIIO 1 CHJIMiI0 (B3a€EMOIiS 3 aKTHBHUMH
MeTallaMH 1 HeMeTallaMH, OKCHUJaMH MeTaliyHuX eneMmeHTiB), kapOon (II) oxcuay (B3aeMomisi 3 KuUCHEM,
OKCHJIaMW MeETaIlIYHUX eneMeHTiB), kapOoH (IV) oxcumy (B3aemomis 3 BOJOI, OCHOBHUMH OKCHJIaMHU,
myramu, ByrieneM), cuiirivi (IV) okcuny (B3aemomis 3 OCHOBHUMHU OKCHIAMH, JTyT'aMH); PiBHSHHS pPeaKiii
B32€EMONEPETBOPEHHS  CepelHiX 1 KHCIUX KapOoHATiB, TEPMIYHOrO pO3KJIaay KapOoHaTiB i
rizporenkapOoHaTiB, 100yBaHHs okcuiBe KapOoHy B maboparopii.

XapakTepusyBaTu CKIiaj, OyfoBy 1 (Di3WUHI BIACTUBOCTI MpOCTUX pedoBUH KapOony (rpadit, anmas,
KapOiH), HalBayJIMBIILI TaTy3i 3aCTOCYBaHHS anMasy (y pi3ajibHUX 1 HUTipyBaJbHUX IHCTPYMEHTaX ), rpadity
(y BUpOOHHMUTBI ONiBLIB, €IEKTPO/IB), AKTUBOBAHOTO BYriUIA (B MEAWLUHI, Y TIPOTUTasax, sl OYHILEHHS
Boxmu), okcuaiB Kapbony (CO sk BimHOBHUK, CO2 — y BUPOOHMILTBI COIHM, LYKPY, T'a30BaHMX HAIOIB,
HAIOBHIOBAY BOTHETACHUKIB), HATpil rimporeHkapOoHary, kapOoHatiB Kampuito ta Hatpiro, cuminiit (1V)



okcuay (BUpOOHHMLTBO CKia, Oy[iBeIbHHUX MaTepialiB), CHIIKAaTiB (CKJIagOBi LIEMEHTY, KepaMiKH,
MOPILENSAHU, PifKe CKJIO0). 3aCTOCOBYBAaTH 3HaHHS A BHOOpY crocoOy BusBieHHs kapOoH (IV) okcumy,
KapOoHAT- 1 CHITIKaT-10HIB (Y pO3YHHI).

Busnavatu HaiiBaxknusimi enementu-opranorenu (C, H, O, N, S, P). Po3pi3ustu 3a xapakTepHUMHU
O3HaKaMHU HEOpraHiuHi i OpraHivHi CIIOMYKU, TPUPOIHI Ta CHHTETHYHI OpraHiyHi CHOIYKH.

XapakTepu3yBaTH KpPaTHICTb, MOJSIPHICTE ab0 HEMONSPHICTh KOBAJIEHTHOI'O 3B’SI3KY B MOJIEKYJax
OpraHiuYHUX CIOJNIYK, G- i T-3B’5I30K 3a cliocoOoM yTBopeHHs. [1opiBHIOBaTH OiMHAPHI, TOJBIITHI, TOTPIiiHI Ta
apoOMaTH4HI 3B’SI3KM 3a €HEPri€ro i JOBXKHUHOIO Ta MPOCTOPOBOIO HAMPSIMIICHICTIO. AHAIII3yBaTH peakLiliHy
3IATHICTH OPTaHIYHUX CIONYK 13 PI3HUMH THIIAMH 3B’SI3KIB.

Busnavatu Tanu ribpuau3zanii Ta IpocTOPOBY OpIEHTAIII0 TIOPUAHUX EIEKTPOHHUX opOiTaneii aTomiB
KapOony B MoJiekynax OpraHiqHUX CIIONYK.

KnacugikyBaTi opraHiuHi CIOJyKH 3a OYyJOBOK KapOOHOBOI'O JIAHIIOTA HA HACHYCHI BYIJICBOJHI
AIUKITIYHOI OyJOBM — aJIKaHW, HEHACHYCHI BYIVICBOAHI AIMKIIYHOI OyJOBM — QJIKCHU, aJKIHHU; IUKIIYHI
BYIJICBOJIHI — IIUKJIOATIKAHH Ta apEHU; 32 HASBHICTIO XapaKTepUCTUYHUX ((DYHKIIOHATBHUX) TPYIT HA CITUPTH,
(heHoI-, raJIoreHoaNKaHy, ajabAeriau, KapOOHOBI KMCIOTH, €CTEPH, aMiHH, aMiHOKHCIIOTH.

BusHavyaTy roMoI0TH BYTJIEBOJHIB Ta iX MOXiTHUX. PO3Pi3HATH rOMOJIOTIUHI pS/IM 1 KIIACH OPTaHIYHHX
CHOJYK. YCTAHOBJIIOBATH BIJAMOBITHOCTI MDK HPEACTABHMKAMHM TOMOJIOTTYHUX PSATIB Ta iX 3arajJbHUMH
(dbopmynamu, KilacaMy OpraHidYHHUX CHONYK Ta iX XapakTepUCTHYHUMU ((PYHKIIIOHATTLHUMH) TPYTIAMH.

BusHavatu y Monekynax OpraHIYHUX CHONYK pi3HOI OyJOBM TEpBUHHMN, BTOPUHHUH, TPETHHHUIMA,
yeTBepTUHHUHN atoMu KapOony.

HasuBaTi opraHivuHi CHONYKH 32 CTPYKTYpHHMHU (OpMYJIaMH, BHKOPHUCTOBYIOUM HOMEHKIATYpY
IUPAC. Cknagatu CTpyKTypHI (hOpMYJIM OPraHigHMX CIIOJNYK 3a Ha3BaMH 3riiHo 3 HoMeHkiaaTyporo IUPAC.

BusHavyatu i3oMepu 3a CTPYKTypHUMH (opMyinamu. PoO3pi3HATH CTPYKTYpHI Ta MPOCTOPOBI
(reometpuuHi, a00 IUC- 1 TPaHC-) 130MEpH. Y CTAaHOBIIOBATH BiIMIHHOCTI MIXK i30MepaMH 1 TOMOJIOraMH 3a:
SIKICHUM 1 KUTBKICHHM CKJIAJI0M, OYTOBOIO MOJIEKYII.

VYcraHOBIIOBaTH 3B’S30K MK OyJOBOIO 1 BJIACTUBOCTSMH OpPraHIYHHX CHONYK 3 YpaxyBaHHIM
TIepepO3IMOALUTY EICKTPOHHOI TYCTHHHU Ha MPHUKIAgaX MPOIeHY (TpUeTHAHHS raJOr¢HOBOIHIB Ta BOIM 3TiAHO
i3 mpaBuwioM B. MapkoBHHMKOBa); CHHUPTIB (HMOIOHICTH 10 KHUCIOT); (eHony (KHCIOTHI BIaCTHBOCTI,
3MaTHICTh JIO PeaKIliii 3aMmimeHHs y OCH3€HOBOMY KiJIbIll); HACHUCHUX OTHOOCHOBHX KapOOHOBUX KHCIIOT
(KMCIOTHI BJIACTHBOCTI), aMiHIB (OCHOBHI BJACTHBOCTi, 3MaTHICTh AaHUIIHY 10 pEaKIiid 3aMilleHHS Yy
OCH3CHOBOMY KUJIBITI).

AmnanizyBatu XiMidHy OyJOBY OpraHIYHHX CITIONTYK, BUKOPHUCTOBYIOYHM OCHOBHI IMONoxKeHHs Teopii O.
Bytneposa. IlporrosyBatu peakuiiHy 31aTHICTb OpraHIYHHUX CIOJYK, BHUKOPUCTOBYIOUHM IIOHSATTS IIPO
B3a€EMHHI BIUIMB aTOMIB a00 TPYIT aTOMIB y MOJIEKYJax.

KnacudikyBatn peaxiiii 3a y4acTi0O OpraHiYHHX CHOJYK (3aMIIIeHHS, MpPUETHAHHS, BIiAIIETIICHHS,
i3oMepu3aiii). YCTaHOBIIOBAaTH 3B S3KHM MDK OyJOBOIO MOJEKYJI OpPTaHiYHMX CIIONYK Ta IX 3MaTHICTIO
BCTYIIaTH B PEAKLii IEBHOTO TUILY.

HasuBatu mepmri 10 mpeacTaBHHUKIB TOMOJIOTIYHOTO DSy ajikaHiB 3a HoMmeHkmatyporo [UPAC.
CxitagaTt MOJIEKYJISIPHI Ta CTPYKTYpHI (DOPMYIH allKaHIB; PIBHAHHS peakIliid, M0 XapaKTepH3yTh XiMidHi
BIIACTHBOCTI aJIKaHIB (peakilis 3aMilleHHs] Ha MPUKIaAl XJIOPYBaHHA METaHy, IOBHE OKMCHEHHS aKaHiB abo
YaCTKOBE OKHCHEHHSI METaHy, TePMIUHUN pO3KJIa] METaHy, KpeKiHT, i30MepHu3allis allkaHiB), JJaO0paTOpHUI
crnoci6 moOyBaHHS METaHy.

TlosicHIOBAaTH sBHINE Sp°- TiOpHMmm3allii eneKTpoHHMX opbiTaneil atomie KapGoHy B MOIeKymax
ankariB. [lopiBHIOBaTH (hi3WYHI BIACTHUBOCTI allkKaHIB HA TMPUKIAMAI X TEMIIepaTyp KWITIHHS 1 TUTaBIICHHS.
OOTpYHTOBYBATH 3aJI€KHICTh MK arperaTHIM CTaHOM 32 HOPMaJbHHX YMOB, TEMIIEpaTypaMH IJIaBICHHS i
KHITIHHA aJKaHiB Ta iX BiTHOCHOIO MOIEKYISIPHOIO MAacOl0; 3/IATHICTh alKaHIB J0 peakIliii 3amilleHHs 3a
€NEeKTPOHHOI0 OYIOBOIO MOJIEKYJ, 3aCTOCYBaHHS alkaHiB (TAJMBO, MalbHE, PO3ZYMHHUKH, TOOYBaHHS CaXi,
BOJIHIO, TaJIOTEHOANIKAHIB) iXHIMHA BJIaCTUBOCTSMHU. YCTAaHOBJIIOBATH 3B’SI3KM MDK OYIOBOIO MOJEKYN i
BJIACTUBOCTSIMU QJIKaHIB.

BusHayatu CTpyKTypHiI i30Mepu ajkeHiB 3a OyJOBOIO KapOOHOBOI'O JIAHILOTa, PO3TAlIyBaHHSIM
MOJIBIHHOTO 3B’53KY; MIKTPYIOBI (QJIKEHH 1 IUKJIOAJIKaHH) Ta MPOCTOPOBI (reoMeTpuyHi, abo 1uc- | TpaHc-)
i3omepu. HasuBatu ankenn 3a HomeHnkiatyporo [UPAC. Cknazati MONEKyJsipHi, CTPYKTYpHi ¢opmynu
QJIKEeHIB, PIBHSHHS peakiliii, IO XapaKTepU3YIOTh XIMi4HI BJIACTUBOCTI €TE€Hy Ta TNporeHy (peakiii
MpUEAHAHHS BOJHIO, T'aJIOTE€HIB, TaJIOTEHOBOIHIB, BOIM; IOJiMEpH3allis, 4aCTKOBE OKHCHEHHS €TeHY Ta
MTOBHE OKMCHEHHSI aJIKEHIB), IPOMHUCIOBI Ta Ja0opaTopHi crocodu H00yBaHHA allKeHIB (TEPMIYHUNA KPEKiHT
alKaHiB, JETiIPyBaHHS allkaHIB, JIETigpaTallii HAaCHYCHWX OJHOATOMHUX CIHUPTIB, B3aEMOJIS



raJoreHOA]KaHiB 31 CIMPTOBUM PO3UMHOM JIYTy, peaklii alKiHiB 3 BOXHEM), NOOyBaHHS €TCHY B
nabopatopii.

[oscHIOBaTH sBHINE Sp>- TiOpHMaM3allii eneKTpoHHMX opbiTaneif aTtomie KapGony B MomeKymax
QJIKCHIB. 3aCTOCOBYBATH 3HAHHS JIJIsi BUOOPY CIIOCOOY BHSIBIICHHS €T€HY (B3aeMoOIis 3 OPOMHOK BOJIOHO,
BOIHMM pO3YMHOM KaJliii IMepMaHraHary), ajkeHiB (B3aeMomis 3 OpoMHOI0 BojoI0). OOIpyHTOBYBaTH
3aCTOCYBaHHS allkeHiB (BUPOOHHIITBO TMOJIETUIICHY, MOMIIMPOIiieHy, eTaHony, 1,2-AuxiiopoeTany) iXHiMH
BJIACTUBOCTSIMH. Y CTAaHOBJIIOBATH 3B’SI3KM MiX OYIOBOIO Ta 3JATHICTIO aJIKEHIB JO pEakiliii MpHeIHAHHSL
AHanizyBaTl NpPUENHAHHS TaJOr€HOBOJIHIB Ta BOAM IO IMPOMEHY 3TIAHO 3 IMEPepO3MOALTIOM eleKTPOHHOI
TYCTHHH B MOJIeKyi (mpaBuiio B. MapkoBHUKOBA).

Bu3zHauaT CTpPYyKTypHI i30MepH alKiHIB 32 OYJOBOK KapOOHOBOI'O JIAHIIOTA, pPO3TAIlyBaHHIM
notpiiiHoro 3B’s13Ky. HasuBaru ankinu 3a HomeHkinatypoto [UPAC. Cxinanatu MONEKyJsIpHI Ta CTPYKTYpHi
¢dbopMynu ankiHiB; PIBHSHHS peakiiid, MI0 XapaKTepU3yIOTh XIMi4HiI BJIACTUBOCTI aleTWJIeHy (peakuil
MPUETHAHHS BOJHIO, TaJIOT€HIB, rajoreHoBoiHIB, Boau (peakiis M. KydepoBa); peakiii 3amillleHHS —
B3a€EMOJIisI 3 HATpieEM, aMOHiauHUM po3unHOM apreHTyM (I) okcupay; TpuMmepu3zallisi aneTHieHy, MOBHE
OKWCHEHHs allKiHIB 1 YaCTKOBE OKHCHEHHs alleTHJIeHY), MPOMHCIIOBI Ta JabopaTopHi crocodu 100yBaHHs
aleTuieHy (TepMIYHMN pO3KJIaJ METaHy, B3aEMOJiS KalbIlii aleTWICHIAy 3 BOJIOI, peakimis 1,2-
JMXJIOPOETAaHY 31 CIIUPTOBUM PO3YMHOM JIyry). OOTpYyHTOBYBATH 3aCTOCYBaHHSI alleTUIIeHY (Ta30Be pi3aHHS i
3BapIOBaHHS METaJIiB; JOOYBaHHS BIHUIXJIOPHIY, MOTIBIHUIXJIOPUIY, OIITOBOTO aJbJErily), 3yMOBJIeHE HOro
BIIACTUBOCTSIMH.

[NosicHroBaTH siBHIIE SP-TiOpUAM3AIil eNEKTPOHHUX opOitanelr aroMiB KapOoHy B MoieKyax ajKiHiB.
3acTocoByBaTH 3HAHHS JJis1 BUOOPY CIIOCOOY BHUSIBJICHHS alleTHIICHY (B3a€MOIisl 3 OPOMHOIO BOJIOK0, BOJHUM
PO3YMHOM Kalliif mepMaHraHary, aMoHiauHUM po3urHoM apreHTyM (1) okcuy), allkiHiB, 10 MICTATH Y CKJIaJll
mosiekyn C—H 3B’s3ku (B3aeMomiss 3 OpOMHONO BOJOI0, aMOHIa4HUM po34rHOM apreHtyMm (I) okcumay).
[NopiBHIOBaTH peakiliiHy 3/IaTHICTh €TEHY 1 €THHY B PEAKI[isIX MPHEIHAHHS. Y CTaHOBIIOBATH 3B’S30K MK
Oy/ZI0BOIO Ta 3/IaTHICTIO alleTHIICHY JI0 PEAKIIiH MPUETHAHHS, 3aMIII[CHHS.

Cknasiati MOJICKYJISIPHY Ta CTPYKTYpHY (OpMyJM OEH3eHY; PIBHSHHS PEaKiliid, 10 XapakTepH3yOTh
XIMIYHI BJIaCTUBOCTI OcH3eHy (peakilii 3aMIIleHHs 3a Y4acCTIO rajJoreHiB, peakilii MpueIHaHHSI — TiApyBaHHS
ta xmopyBanHs (hv), okuCHEeHHs), H00yBaHHS OCH3€HY B IIPOMHCIOBOCTI (KaTaaiTHMYHE ICTiapyBaHHS
TeKCaHy, UKJIOTeKCaHy, TPUMEpH3allis alleTUICHY). Po3pi3HATH HEHACHYEH] Ta apOMaTHIH] BYTJICBOHI.

TTosicHIOBATH SIBHIIE SP>-TiOpUIM3allii eeKTPOHHHX opbiTa Jiei aToMiB KapGoHy B Moiekyiti GeH3eny,
CTIfiKiCTh O€H3eHYy 10 il OKMCHUKIB Ta HOT0 3MATHICTh A0 peakiliii 3aMirmeHHs. [lopiBHIOBaTH 3B SI3KH MK
atoMaMu KapOoHy B Moiiekyinax OCH3eHy, ajKaHIB 1 alKeHIB, peakiliiHy 37aTHICTh OCH3EHY, ajKaHiB i
AJKEHIB y peaKIIisIX 3aMIIIeHHS Ta OKHCHEHHSI.

HasuBatu nponyktu mepepoOku HapTH Ta Kam SHOTO BYTULIA. HaBoaWTh mpHKIamyd BHKOPHCTAHHS
MIPUPOIHOI BYTIIEBOTHEBOI CHPOBHMHHU SIK JPKepeda OpraHiqHMX croimykK. CKiajaTé piBHSAHHS PEakid, IIo
BimOyBalOThCA i Yac CHATIOBAaHHS MPHPOTHOTO raly. Po3pi3HsTH peaxiii, ski BimOyBaroTbCs TMiA dac
KpEeKiHTY Ta apoMarun3aiii ByrieBoAHiB. [lopiBHIOBaTH JeTOHAIIHY CTIHKICTh OCH3WHIB 3 YpaxyBaHHIM ix
OKTaHOBHX YHCEI.

BuszHauaté CTpyKTypHI i30MepH OOHOATOMHUX HACHYEHUX CIUPTIB 3a OymOBOIO KapOOHOBOTO
JIAHITIOTa, PO3TAIIyBaHHIM TiAPOKCHIBHOI TPYIMH Ta MDKKIAcOBi i3omepu (erepu). HazmBatm omHOaTOMHI
HacHYeHI CIIUPTH, a TAKOXX ETHIICHTIIKONb 1 Tairepon 3a HomeHknatyporo [UPAC. KnacudikyBatu cmptu
3a OyIOBOIO KapOOHOBOTO JAHIIOTA — HACHYEHI, HEHACHYEH], 3a KUTbKICTIO TIIPOKCHIBFHUX TPYH — OMHO- i
OaraToaToMHi, 3a TpupoAor artomiB KapOoHy, 3 SKMMH cHONy4eHa TiIpOKCHUIbHA Tpyra, — IEPBHUHHI,
BTOPWHHI, TPETHHHI CIIUPTH.

CxilamaTd MONEKYISIpHiI, CTPYKTYpHiI (OpPMYJIH CHHUPTIB; PIBHSHHS peakiliif, 10 BimoOpakaroTh
XIMIYHI BJaCTUBOCTI HACHYEHWX OJHOATOMHHUX CIHUPTIB 1 TIinepony (peakiii 3aMmimeHHs — B3a€MOIs 3
AKTUBHUMH  METaJaMHd,  TaJOr€HOBOAHSIMH,  ecTepudikariisi,  MDKMOJEKYJIsIpHa  JAeriapaTarisi,
BHYTPIIIHBOMOJIEKYJISIPHA JIETifpaTallisi, YaCTKOBE Ta MOBHE OKHUCHEHHSA), IPOMHUCIIOBI cItocoOn T00yBaHHS
MeraHonmy (i3 cuHTe3rasy), eraHony (TigpaTaiii€ero eTeHy, (QepMEeHTaTUBHUM OpOMIHHSM TJIFOKO3H,
BiTHOBJIEHHSM €TaHAII0) 1 JabopaTopHi crmocoOu Mo0yBaHHS CHUPTIB (TiAPOJi3 TaJoreHOANTKaHIB).
XapakTepu3yBaTH CKjiaJ 1 OyIZOBY MOJIEKYJT OJHOATOMHUX HacW4eHHX cruptiB. OOIpyHTOBYBaTH
3aCTOCYBaHHSI €TaHONy (MOOyBaHHS OITOBOI KHCIOTH, JIETHIIOBOIO €Tepy) Ta MeTaHoly (ImoO0yBaHHS
dbopmanpreriny) ixxHiMu BracTuBocTsAMH. [lopiBHIOBaTH ()i3M4YHI BIACTHBOCTI (TeMIlepaTypyd KUIiHHS,
PO3YMHHICTH y BOJi) OIHOATOMHMX HACHYEHHX CIHUPTIB 1 BIANOBIAHUX AaNKaHiB, METaHONY, €TaHOIY,
STUJICHTJIIKOJIIO Ta IIIIEPOY; aKTUBHICTh OAHOATOMHHUX HACHYEHUX CIHPTIB, BOAM 1 HEOPraHIYHUX KHUCIOT
y Ppeakwifix i3 JIY)XKHUMH MeTajJaMH. YCTAaHOBJIIOBATH 3B SI3KM MDK EJIEKTPOHHOIO OyJOBOIO MOJIEKYII
OJJTHOATOMHHX HACHUYEHHX CIHUPTIB Ta IXHIMH (i3MUHUMH 1 XIMIYHUMH BIACTUBOCTSIMH.



CknazaTé piBHSHHS peakiii, mo BigoOpakaloTh XiMi4HI BIACTUBOCTI €THIJICHTIIKONIO Ta TILEpPOIy
(B3aemoniss 3 Hatpiem, kynpyMm (II) rimpokcumom (6e3 3ammcy piBHSHHSA peakilii), TTOBHE OKHCHEHHS);
TIIiepony (B3a€MOMisi 3 HITPAaTHOI KHCIOTOIO, BHIMMU HACHYCHHMMH Ta HEHACHUYCHUMH KapOOHOBHMH
KHCJIOTaMK); JOOYyBaHHS TIilepolly (OMUJICHHS XHpIiB). YCTaHOBIIOBATH 3B’S3KH MDK OYZOBOIO MOJEKYI
0araToaTOMHUX CHUPTIB Ta iX BIAaCTHUBOCTSMH. 3aCTOCOBYBAaTH 3HAHHA Uil BUOOpY cIocOO0y BHSBIICHHS
OaratoatroMHuX ciupTiB (B3aemonis 3 kynpym (1) rizpokcuaom).

Cknasatd MOJNEKYJSIpHY, CTPYKTYpHY (opMynu (eHomy, pIBHSHHS peakiiid, Mo BilmoOpa)karoTb
XiMi4H1 BiacTHBOCTI (peHONY (peakiii 3a y4acTiO TiPOKCHIBHOI TPYNH — B3a€MOJiS 3 HATpiEM, HATpid
TIIPOKCHIIOM; peakiii 3a y4yacTio OCH3eHOBOTO KilbIsl — B3a€MOJist 3 OpPOMHOIO BOJO, HITPaTHOO
KHCJIOTOI0), Horo 100yBaHHS B POMUCIIOBOCTI (Tipoii3 xjaopoben3eny). OOIpyHTOBYBATH B3a€EMHHI BILUIUB
TIIPOKCHIIBHOI TpymH 1 OEH3EHOBOrO KiIbIsl B MOJEKyNi ¢eHomny. IIopiBHIOBaTH KHCJIOTHI BJIaCTHBOCTI
cnupTiB, (eHony 1 KapOOHATHOI KHCJIOTH; 3[aTHICTH OeH3eHy 1 (eHomy A0 peaklid 3aMillleHHs.
YcTaHOBIIOBATH 3B A3KM MK OYJI0BOH MOJIeKyJu (DEHONY 1 MOro BJACTHBOCTSMH. 3aCTOCOBYBATH 3HAHHS
JUis BUOOpY criocoOy BUsiBIICHHS (eHony (B3aemomis 3 pepym (I11) xopuiom, OpOMHOIO BOJIOHO).

Bu3HauaTH CTpYKTYpHI 130MepH ajibjerijaiB 3a 0y/10BO0 KapOOHOBOrO JiaHItora. HasuBaTu anbaeriau
3a HomeHkJaTyporo IUPAC. HaBomuTu mpukiagy 3acTOCYBaHHS €TaHAIO (JOOYBaHHS OLTOBOi KHCJIOTH,
€TUJIOBOT'O CIIUPTY) Ta MeTaHaJio (100yBaHHs (opMatiHy, YpOTpOIiHy) iXHiMH BractuBocTsimu. CKiamaTu
CTPYKTYpHI (QOpPMYITH MOJIEKYJ allpJeriiB Ta IX CTPYKTYpPHUX i30MepiB; pIBHSHHS peakiid, 1o
Bi100OpaKal0Th XIMIUHI BJIACTHBOCTI aJIbJCTiAIB (BIJIHOBJICHHS, YaCTKOBE OKMCHEHHS), IOOYBaHHS CTaHAIIO B
MIPOMUCIIOBOCTI (TipaTallieto areruieHy 3a peakiieo M. Kyuepopa) i jabopatopii (OKUICHEHHSIM €TaHOIIY).
3acTocoByBaTH 3HaHHS I BUOOPY CIIOCOOY BHSBIICHHS ajIbJICriliB 3a SIKICHUMH PEaKIiIMU — B3aEMOIIS 3
amoHiauHuM po3urHoM apre’nTyM (1) okcuny, kynpywm (II) rigpokcuaom.

BusHavyat CTPYKTYpHI i30MepH HACHYEHHUX OJIHOOCHOBHHMX KapOOHOBHUX KHCIOT 3a OY/OBOIO
KapOOHOBOI'0 JIAHI[IOra, MDKKIIacoBi i3omepu (ecrepu). Hasupatu 3a HOMenknmatyporo IUPAC nacuueHi
OJTHOOCHOBHI KapOOHOBI KHCJIOTH, JIaBaTH TPUBIaJbHI HAa3BM MEPIIUM TPHOM OJIHOOCHOBHUM KapOOHOBHUM
kuciaoraMm. KimacudikyBaTu kapOOHOBI KMCIOTH 3a OY0BOIO KapOOHOBOI'O JIaHIIOTa (HACHUEHI, HEHACHYEH]),
KUTBKICTIO KapOOKCHMIIBHUX TPYI (OHO-, TBOXOCHOBHI) 1 KITBKICTIO aToMiB KapOoHy B X MoyeKynax (HIKYI,
BWIIII).

Cxnamgatu popMysTH CTPYKTYPHHUX 130MePiB HACHICHUX OJHOOCHOBHHUX KapOOHOBUX KHCJIOT; PIBHSIHHS
peaxIIiid, mo BiOOPaKAIOTh XIMIYHI BJIACTUBOCTI KapOOHOBHUX KUCJIOT (B3a€EMOJISI 3 aKTUBHUMHU METaJIaMH,
OCHOBHMMH OKCHJIAMH, OCHOBAMH, COJISIMH KapOOHATHOT KUCJIOTH, CITUPTaMH ); PIBHSHHS Peakiliii 1o0yBaHHs
METaHOBOI KHCIOTH (OKMCHEHHS MeTaHy, B3aemomis kapOoH (II) okcumy 3 HaTpiii TiIpOKCHAOM 13
[TOIAJIBIIIO0 €0 XJIOPUAHOT KUCIOTH) Ta €TAHOBOT KMCIOTH (OKHCHEHHS OyTaHy, €TaHOY, €TaHAJo).

OOTpyHTOBYBaTH 3JaTHICTh HIDKYMX KapOOHOBUX KHCJIOT JO EIeKTPONITHYHOI Ancomiamii, a ix
pPO3YHMHIB — 3MIHIOBATH 3a0apBJICHHS IHIMKATOPIB;, OCOONHMBI XiMiYHI BJIACTUBOCTI METAaHOBOT KHCIOTH
(3maTHICTH O OKWUCHEHHS — B3a€MOIis 3 aMoHiagyHWM po3unHoM apreHTyM (I) oxcmumy, kympym (II)
rinpokcugom). [lopiBHIOBaTH (Pi3N4HI BIACTHBOCTI (TEMIIEpaTypy KHITIHHS, PO3UYNHHICTD Y BOJIi) HACHYCHUX
OITHOOCHOBHUX KapOOHOBUX KHCJIOT i OAHOATOMHHMX HACHUCHUX CITUPTIB; KHUCIOTHI BIIACTHBOCTI KapOOHOBUX
KHCJIOT B MeXaX TOMOJOTIYHOTO psdy, a TaKoX 31 cupTamu, ()EHOIOM 1 HEOPraHIYHUMH KHCIOTaMHU.
Y cTaHOBIIOBATH 3B’ SI3KM MIXK €IEKTPOHHOIO OYZOBOIO MOJIEKYIN 1 (DI3SMYHUMH Ta XIMIYHUMHU BIACTHBOCTSIMHU
KapOOHOBHX KHCIIOT.

BusHauaté CTpyKTYpHI i30Mepu ecTepiB KapOOHOBHUX KHCIOT 3a OyJOBOI KapOOHOBOTO JIAHIIIOTA,
MDKKJTacoBi i3oMepr (KapOOHOBI KHCIIOTH); CTPYKTYpHI (POpMymH >XuUpiB — TpPHOJIEIHY, TpUCTEapUHY;
(dhopMmynH comell MaIBMITHHOBOI 1 cTeapmHOBOI Kkucior. HasmBatu ectepm 3a HOMeHkmatyporo [UPAC.
KnacudikyBat >xvpu Ha TBapWHHI 1 POCIWHHI; TBepai i pimki. CkiamaTé piBHSIHHS peakilii yTBOpEHHS
ecrepiB (ecrepudikarmist) i iX TiApoONMi3y; pIBHSHHS peakiii, sfKi BimoOpakarOTh BJIACTUBOCTI KHPIB
(ommIeHHs, TiqpyBaHHS).

Y CTaHOBITIOBATH 3B’ 3K MK CKIIaJI0M, OY/I0BOO MOJIEKYJI, BIIACTHBOCTSMH Ta 3aCTOCYBaHHSM JKHUPIB.
3acTocoBYBaTH 3HAHHS ISl BUOOpPY crioco0y BHUSABIICHHS! HEHACHUCHUX PIIKUX JKUPIB (B3aEMOis 3 OPOMHOIO
BOJIOI0).

Po3pi3aaATH MOHO-, 1U- Ta momicaxapuau. HaBomuTh mpuKiIaay 3acTOCyBaHHS TIIFOKO3H, KPOXMAIIO
(BUpOOHUIITBO €TAaHOMY) Ta IEtoN03u (0O0yBaHHS IITYYHOTO aI[eTaTHOTO MIOBKY) IXHIMH BIIACTHBOCTSIMH.
CxiamaTi pIBHSHHS peakiliid, M0 BiloOpaXkaroTh XIMI4HI BIACTHBOCTI TJIFOKO3M (IIOBHE 1 YacTKOBE
OKHCHEHHSI, BiIHOBJICHHSI, CIIMPTOBE Ta MOJIOYHOKHCIIE OponiHHs, ecTepudikais, B3aemonis 3 kympym (II)
rinpokcunoM Oe3 HarpiBaHHS Ta 3 HarpiBaHHAM), caxapo3W (IIOBHE OKWUCHEHHS, TiIpOJIi3, yTBOPEHHS
caxapaTiB), KpOXMaO (KACIOTHUH Ta hepMEHTaTUBHMI TiApOJIi3) 1 1entosio3u (IOBHE OKUCHEHHS, T1apodIi3,
ecrepudikalisi — YTBOPEHHs TpHUAlleTaTy Ta TPUHITPATy LEII0N03u), (OTOCHHTE3Y. Y CTaHOBIIIOBATH



MOMIOHICTh 1 BIJIMIHHICTH KPOXMAJII0 Ta UEIIOJO3M 3a CKIAJ0M, OYJIOBOIO MOJICKYJ 1 BIIACTHBOCTSIMH.
3acTrocoByBaTH 3HAaHHS Uil BUOOpY CIOCOOY BUSIBJICHHS TIIIOKO3HM (B3a€MOJisl 3 aMOHIAYHHM PO3YHHOM
apreatyM (1) okcuny, peakuii 3 kynpym (1) rizpokcuaom) i Kpoxmaiio (B3a€MOIist 3 HOIOM).

Busnayatu CcTpykTypHi (QOpPMYTH i30MEpHHUX amiHiB 3a OynoBor KapOOHOBOTO JIAHIIOTA,
MOJIOKEHHSIM aMiHOTPYIU Ta MKBHUJOBI i30MepH (TIEpBHHHI, BTOPHHHI, TPETUHHI aMinu). HasuBaTu aminn
3a HoMeHknaTyporo IUPAC. KnacudikyBatn aminu sk MoXifHI aMOHiaKy (MIEpBUHHI, BTOPHHHI 1 TPETHHHI)
Ta 3a OyJ0BOI KapOOHOBOro JiaHIfora (HacwueHi, apomartuuHi). CkiIasaTH pIBHSHHS pPEakiiid, 10
BiIOOpa)KaloTh XIMI4HI BJIACTMBOCTI HACHUYEHMX aMiHIB SK OPTaHIYHMX OCHOB (B3a€EMOJiS 3 BOJO,
HEOpraHiYHMUMH KHCJIOTaMU; TOPIHHA); aHUTIHY (B3a€MOIisl 3 HEOPTraHIYHUMHU KHUCIOTaMH, OPOMHOIO BOJIOIO);
noOyBaHHS aHUTIHY (BiTHOBIEHHs HiTpoOeH3eHy — peakmis M. 3inina). OOrpyHTOBYBaTH OCHOBHI
BJIACTUBOCTI HACHUYCHUX aMiHIB Ta aHLTiIHY; 3MEHIICHHS OCHOBHHMX BJIACTHBOCTEH 1 30UTBIIECHHS PeaKIiifHOT
3MATHOCTI aHUIIHY B peakuisx 3aminieHHs. [lopiBHIOBATH OCHOBHI BJIACTHBOCTI aMOHiaKy, MEpBUHHHX,
BTOPUHHUX, TPETUHHUX HACHUCHUX aMiHIB Ta aHLTiHY.

HazuBatu aminokucnotu 3a HomeHknarypoto IUPAC. Cknagatu cTpykTypHi GOpMYyIH HAWTPOCTIIINX
aMIHOKHCIIOT — TJIIWHY (aMiHOeTaHOBOI), anaHiHy (2- aMiHOMpOINAHOBOi); pPIBHSHHS pEAKIiid, 10
Bi10OpaKalOTh XIMIYHI BJIACTMBOCTI aMIHOKHCJIOT Ha MPHUKIAAI B3a€MOJIi aMIHOETAHOBOI KHCJIOTH 1 2-
aMIHOITPOIIAHOBOT KMCJIOTH 3 HEOPraHIYHUMHU KHUCJIOTaMH, OCHOBAMH; YTBOPEHHSI JM-, TPHU-, MOJINEITHIIB.
OO6rpyHTOBYBaTH aM(OTEpHICTh aMIHOKHCIIOT, YTBOpPeHHs OinonsipHuX HoHiB. [lopiBHIOBaTH 3a OyIOBOIO
MOJIEKYJ 1 XIMIYHUMH BIIACTUBOCTSIMH aMIHOKHCIIOTH 3 KApOOHOBHMH KHCIIOTAMH Ta aMiHAMH.

XapakTepusyBaTH TIpOLleCH TiIpolnidy, JeHaryparii OimkiB. 3acTOCOBYBaTM 3HaHHS sl BHOOPY
croco0y BHSIBJIEHHS OUIKIB (KCAaHTONPOTETHOBA Ta OlypeToBa peakiiii).

KnacudikyBaty noniMepu 3a OUISIXOM oJiep>KaHHs (IPUPOJIHI, ITY4HI, CHHTETHYHI); BIIHOICHHSM JIO
HarpiBaHHsl (TEPMOILIACTHYHI, TEepPMOpeaKIliiHi); OymoBoro (MiHiliHI, po3ramyxkeHi, cirdacri). Cknagatu
PIBHSHHS peakiiid moyiMepu3anii 3 yTBOpEHHSIM HaHBKIMBINIMX MONTIMEpIB (TMOieTUIIeHY, TOMIMPOIIeHY,
MOJIICTHPEHY, TOIIBIHIIXIIOpUAY, TedoHy, (eHombpopMaabIeriIHUX CMOJI, MOMIi30NPeHy, MOai0yTamieHy,
KalpoHy, J1aBcaHy). Po3pi3HATH cI10cOOM yTBOPEHHS BUCOKOMOJICKYJIIPHUX CHOJIYK (peakiiii momiMepu3arii
Ta moiikoHmeHcarii). [lopiBHIOBaTH BIACTHBOCTI MPUPOAHUX (0aBOBHA, JHOH, IMOBK, BOBHA), INITYYHHUX
(TydHMI aneTaTHUH 1 BICKO3HWU ITIOBK) Ta CHHTETUYHHX BOJIOKOH (KaIlpoH, JIaBCaH). Y CTAaHOBIIOBATH
3B’SI3KM MK BJIACTUBOCTSIMHU Ta 3aCTOCYBAHHSM TIOTIMEPIB.

ITopiBHIOBaTH XIMIiYHI BJIACTHBOCTI OPTaHIYHUX CHOIYK PI3HUX KJIACiB. Y CTAHOBIIOBATH 3B S3KH MIXK
CKIAOM 1 XIMIYHHMH BJIACTHBOCTSIMH OpPTaHIYHUX CIIONYK PI3HUX KJIAaciB, MDK OpTaHIYHHMH Ta
HEOpPraHIYHUMH CIOTyKaMH; TEHETUYHI 3B’ I3KW MK OpTaHIYHUMH Ta HEOPTaHIYHUMH crioirykaMu. CKiagaTtu
PIBHSIHHS peaKIIiii — B3a€MOIIEPETBOPEHb OPTaHIYHUX CIIOIYK PI3HUX KJIAaCIB.

OO6uucioBaTH BiTHOCHY MOJEKYISPHY Ta MOJSIPHY MacH PEYOBWHH; KUTBKICTh YaCTWHOK Y TIEBHIN
KUTPKOCT1 pEYOBHHH, Maci pedOBHHH, 00’ eMi Ta3y; 00’eM mAaHOi Macu ab0 KUJTbKOCTI pEYOBHHU Tra3y 3a H. y.;
BiTHOCHY T'yCTHHY Ta3y 3a IHIIMM ra3oM; MacoBi Ta 00’ €MHI (U1 ra3iB) YaCTKH PEUYOBHH Y CYMIIIIi; CEPETHIO
MOJISIpHY Macy CyMIllli Ta3iB; MaCOBY YacCTKy €IeMeHTa y CIIONyIi 3a il (opMyIIor0. Y CTaHOBITIOBATH XIMIUHY
(hopMyITy CIIOTYKH 32 MACOBUMH YaCTKaMH €IEMEHTIB, III0 BXOJATH /10 11 CKIamy.

OO0uucmoBaTH MacoBy 4YacTKy pO3YMHEHOI pPEYOBHHH B pO34MHI, Macy (00’€M) pO3UMHYy Ta
PO3YMHHMKA, Macy pO3YMHEHOi PEYOBHHH. BUKOHYBaTH OOYHMCIEHHS ISl NPHUTOTYBAaHHS PO3YMHIB 13
KpPHUCTAIIOTiAPATIB.

OOuucmoBaTH 3a PIBHAHHAM XIMI9HOI peakiiii Macy, 00’eM (i ra3y) abo KUIBKICTb PEYOBUHH
peareHTy abo MPOAYKTY 32 BiJOMOIO Macoro, 00’eMOM (U1 ra3y) abo KUTKICTIO PEYOBHHH IHIIIOTO PEareHTy
ab0 TIPOAYKTY; BIMHOCHWUHM BHXiJ TPOAYKTY peakilii. YCTaHOBIIOBATH XIMIUHY (OPMYIYy PEUOBHHH 32
KUTPKICHUMHU JJAaHWMH TIPO PEAreHTH 1 MPOAYKTH peakilii. BukoHyBaTH 00YUCIIEHHS, SKIIO PEYOBHHH MICTATh
JIOMIIIKKH a0o0 HasBHI B HaAMUIIKy. Po3B’s3yBatm KOMOiHOBaHI 3amadi (ITOEJHAHHA HE OUTBIIE IBOX
aITOPUTMIB).

3. IPOT'PAMA CIHIBBECIIHN

I. 3ATAJIBHA XIMIA

1.1 OcHoBHi XiMiYHi TOHATTH.

PeuoBuHa. [loHATTS peyoBuHa, (hi3MUHE TiJIO, MaTepiall, IPOCTa PEUOBHHA (METall, HEMeTal), CKIaaHa
pedyoBrHA, XiMiUHUI eneMeHT. HaiinpiOHimli 4acTHHKKM PEYOBMHHM — aTOM, MOJIEKYyJNa, HOH (KaTioH, aHiOH).
®izuyni Ta XiMiuHI BiIacTUBOCTI pedoBuHH. CKiaj pevyoBHHHM (SIKICHUH, KinbKicHUH). BaneHTHicTh
XiMiYHOTO eneMeHTa. XiMiuHa (HalmpocrTima, icTHHHA) 1 rpadiuHa (cTpykTypHa) hopmynu. DisuyHe sIBUILE
Ta XiMiyHa peakuis. BimHocHa aTomnHa i1 MonekynsipHa (dopMmyiabHa) Macu, MOJSPHAa Maca, KiUIbKICTh



pedoBuHN. OAMHUII BHUMIPIOBaHHS KUIBKOCTI PEYOBHMHH, MOJIIPHOI Macd, MOJISIPHOTO 00'€eMy; 3HAUCHHS
TEeMIIepaTypH i THCKY, SIKi BiAIIOBIAIOTh HOPMAJIEHUM YMOBaM (H.y.); MOJISIpHUI 00'eM ra3y (3aH.y.). 3aKoH
ABorazpo; uncino ABoragpo. CepenHsl BiIHOCHa MOJEKYJISIpHAa Maca MOBiTpA. MacoBa yacTKa eJeMeHTa y
CHOMYIIL.

1.2 Ximiuna peakuis.

XimiuHa peakiis, cxeMa peakiii, XiMiuHe piBHSHHS. 3aKOHM 30epeKEHHS MacH PEYOBWH IIi dac
XIMI9HOT peakmii, 00’€MHUX CHIiBBIAHOIIEHb Ta3iB y XiMiyHid peakuii. 30BHIMHI edeKTH, IO
CYNPOBOIXKYIOTh XiMiuHI peakmii. Tumm XiMiuaux peakniii. Kiacudikarist XiMiYHEX peakiiid B opraHivHil
ximii (IpuenHaHHS, 3aMillleHHs, BiALICIUIEHHS, i3omepu3anii). TeruoBuii edekr XimiuHOi peakiiii,
TepMoXiMiuHe piBHSAHHS. [IOHSTTS OKUCHUK, BIIHOBHHMK, OKUCHECHHS, BiTHOBJICHHS. ["aibBaHIYHUN €JICMEHT.
HIBuakicts ximiuHO1 peakuii. Karamizatop. BmimB pi3HWX 4YMHHHMKIB Ha IIBUAKICTH XIMIYHOT peakxiiii.
Ximiuna piBHoBara, [Ipuanun Jle laTenbe.

1.3 BynoBa aTtoma if mpocTux ioHiB.

Criaga ToMa (sApo,eliekTpoHHa 000Ji0HKa). [IOHSATTS HYKJIOH, HYKIIiJ, 130TOMH, MPOTOHHE YHUCIIO,
HYKJIOHHE 4YHCJ0, OpOiTallb, €HepreTHdYHi piBeHb 1 MiJpiBeHb, ClapeHi W HecmapeHi eIeKTPOHH; paiyc
aToma, MpOCTOro HOHA; OCHOBHWU 1 30ymkeHuil cranum atoma. @opmm s- 1 p-opOiraneld, po3MilieHHS
popOitaneir y mpocropi. I1ocaiOBHICTh 3allOBHEHHS €IIEKTPOHAMHU CHEPIETUYHUX PIBHIB 1 MiIPIBHIB B
aTomax enemeHTiB Nel-20 i 26, enekTpoHHi (hopMyiH aTOMIB, 1 TpocTuX HoHIB enemeHTiB Nel-20 i 26 Ta ixHi
rpadiuni BapianTtu. BajeHTHi ctaHu eneMeHTiB. CTyliHb OKMCHEHHS €IEMEHTa B PEUOBHMHI. MOXJIHUBI
CTyIEHI OKHCHEHHS HEMETaIIYHUX €IEMEHTIB MaJIuX MEPioJIiB.

1.4 llepiognyHuii 3aK0H i mepioAMYHA cUcTeMa XiMiYHHMX eJleMEeHTIB.

[epioguunmit 3akoH ( cyudacHe QopmymioBaHHs). CTpyKTypa KOpPOTKOTO 1 JIOBrOro BapiaHTIB
MepiOINYHOI CUCTEMH; TIEPion, TPYIH, MiArpynu roinosHi (A), nobiuni (B). [IporonHe uncno (MopsaKoBUii,
ATOMHHUH HOMEP €IeMEHTa), MICIle METATIUHHUX | HEMETaIIUHUX €JIEMEHTIB y MEePIOJUUHINA CUCTEMI, ITepioaax
1 Tpymax; JyXHI, IHEpTHI elleMeHTH, TajoreHu. [lepiofMYHICTh 3MiH BJIACTHBOCTEH EIIEMEHTIB Ta IXHIX
CTIOJIYK Ha OCHOBI YsIBJICHb IIPO OY/IOBY aTOMIB.

1.5 XimiuHuii 38’°A30K.

OCHOBHI BHAM XIMIYHOTO 3B'SI3Ky (HOHHMM, KOBaJICHTHHUH, BOAHEBUH, MeTanidnuii). OOMIHHMH Ta
JIOHOPHO-AKIIEITOPHUM MEXaHI3MH YTBOPEHHS KOBAJICHTHUX 3B'SI3KiB. [IpocTwii, TOABIMHUYN, MOTPIHHMIA,
TIOJIIPHANA Ta HEMOJSPHUN KOBAJCHTHI 3B'S3KU. EJeKTpoHEraTWBHICTH enmeMeHTa. EnekrponHa dopMmyia
MOJIEKYJIH. PeuoBHHHM aTOMHOI, MOJICKY/ISIpHOI, HOHHOI OymoBH. Kpucramiunuii i aMopHUN CTaHU TBEPAUX
peuoBuH. TUMM KPUCTAIIYHUX IPaTOK (QTOMHI, MOJEKYJISIpHI, HOHHI, METajliuHi). 3aJIeKHICTh (IZHIHUX
BJIACTUBOCTEH PEYOBHH Bijl IXHBOI OYIOBH.

1.6 Cymim peyoBuH. Pozunnu.

Cywmimi omHopimHi (po3umHn) Ta HeomHopimHi. [lomsrrs mpo mucnepcHi cucremu. Komoimni Ta
ictuaHI po3unHu. CycneHsii, emynbcii, aepo3oni. MacoBa i 06’eMHa (711 Ta3y) YaCTKH PEYOBHHHU B CYMIII.
Merogu po3mineHHs cywimeii: BimcToroBaHHS, (UIBTPYBaHHS, UEHTPU(YTYBaHHS, BHUIIAPIOBAHHS,
muctwsinis (meperoxka). bynoBa monexkynu Boau. [IOHATTS po3umH, PO3YMHHHMK, PO3YMHEHAa PEYOBHHA,
KpucTajoriapar. Po3unHHICTE pedoBWH, 1 3aJIGKHICTh Bim pi3HMX UYMHHHKIB. HacwdeHni #I HeHacwdeHi,
KOHIIGHTPOBaHI ¥ po3BemeHi po3unHW. MacoBa dacTka pPO3YMHEHOI PEYOBHHH y po3dmHi. Emexrpouir,
HEeNeKTpOMiT. ENEeKTpoTiTHUHA MHCOLIAlis, CTYMiHb eIeKTpOTiTHUHOI aucomiamii. MoHHOMONEKyspHE
piBHsHHA. «Peakmii oOMiHYy» MiX enekTpoiitamu y po3unHi. BommeBmii mokaznuk (pH). 3abapereHHs
iHAUKATOpiB (YHIBepcanbHOrO, (heHoI(TaNeiHY, METUIOPAHKY) B KUCIOTHOMY, JTY)KHOMY 1 HEHTpaIbHOMY
cepenoBuIax, 3HaueHHs pH ams koxkHOTO cepenoBuia. ['impomi3 coneit. SIKicHi peakiii Ha qesKi HOHM.

II. HEOPTAHIYHA XIMISA

2.1 HeopraniuHi peyoBuHH i ixui B1acruBocti. Hemeranu.

3arajpHa XapakTepUCTHKA HEMETANIYHUX EIEeMEHTIB (Miclle y MepioJuvHid chcTeMi, OCOOIUBOCTI
enekTpoHHOi OymoBu aromiB). Di3myHi BIacTHBOCTI HemeradiB. Anorpormis. AnorporHi Moaudikarii
HEMETaJIIYHUX elleMeHTiB. SIpuie amcopOmii (Ha MpUKIaai akTHBOBaHOro BYriwist). OKHCHI Ta BiJHOBHI
BJIACTUBOCTI HemeranmiB. 3acTocyBaHHs HemeraniB. OkcureH. [lommpenicts Ocureny B mpupoai. Kucens,
ckian oro momekynu. Ilommpenicts y npupoai. @isuyni BiacTMBOCTI KuCHIO. OnepikaHHS KHCHIO B
naboparopii (3 I'imporeH-nepokcuay i Boxu) Tta mpomucioBocti. Crnocobu 30upaHHs kucHO. JloBeneHHs
HAasBHOCTI KUCHIO. XIMIUHI BJIACTUBOCTI KACHIO: B3a€EMOIis 3 POCTUMH 1 CKIIaHUMHU pedoBuHaMU. Kornoooir
Oxcureny B mpuponi. O30H. 3acTtocyBaHHS Ta OionmoriyHa poiib KHCHIO. OKHCHEHHs (TOpiHHS, TOBUIbHE
OKHCHEHHSI, IUXaHHsS). YMOBH BUHUKHEHHS Ta NPUNHUHEHHs ropiHHsa. CHONyKH HEMETaliYHHUX €JIEMEHTIB 3
lNoporenom. BracTuBoCTi BOIHMX PpO3UMHIB LUX CHONYK, iX 3acTocyBaHHA. OKCHOW HEMETaJiuHHX
€JIEMEHTIB,IX YMICT B arMocdepi. 3arajbHa XapaKTepUCTHKA METAJIYHUX eIEMEHTIB (Micue y mepioandHin



CUCTEMIi, OCOOJIMBOCTI €JIEKTPOHHOI OymoBH aToMiB). Di3WYHI BIACTUBOCTI METAJIIB, 3aJIGKHICTh BiJl iXHBOT
OymoBu. AmromiHid 1 3ami3o: Qi3umuHi 1 XiMiuHi BiacTHBOCTI. HalBakiuBiml CHONyKH AJOMIHIIO Ta
®depymy.3acTocyBaHHsI MeTaliB Ta iXHIX cruiaBiB. Psg akTuBHOCTI MeraniB. CydyacHi CHIIIKATHI MaTepiai.
Minepanbai goOpuBa. IIOHATTS TpPO KUCIOTHI Ta JyXHi IPyHTH. biomoriuHe 3HAa4YeHHs MeETaNiuyHUX 1
HEMETaJIIYHUX CIIEMEHTIB.

2.2 OCHOBHI KJIacH HEOPraHiYHHUX CIOJIYK.

Oxcuau. BusHauenns, ckimag 1 HoOMeHKIaTypa. Kiacudikailis OKCHIIB, XIMIYHI BJIACTHBOCTI
COJICTBOPHHUX OKCHIIIB, CIOCOOM ozepkaHHs okcuiiB. OcHoBU. Bu3HaueHHs (3arajibHe Ta 3 MOTISALY
CNEKTPOIITHYHOI JHCcOoIialii), CKJIaJ 1 HOMEHKJIAaTypa, Kiacudikallis, XiMI4HI BJIACTHBOCTI JYTiB Ta
HEpO3UMHHHUX OCHOB, CIIOCOOM onepaHHs OcHOB. Kucnmoru. BusHauyeHHs (3araqpHe Ta 3 MOTIISAY
CNIEKTPOITHYHOI JTUCOIliallii), CKJIaJi HOMEHKJIATypa, Kiacudikallis, XiMi4HI BIACTHBOCTI, CIIOCOOH
onepxxkanHsi kucnor. Comi. BusHaueHHs (3arajbHe Ta 3 MOMISAY EIEKTPONITHYHOI JHCOLialii), cKiami
HOMEHKJIATypa, KiacuQikalis, XiMi4HI BIACTHBOCTI, CIIOCOOM OJEp)KaHHS CEpPelHIX Ta KHCIHMX COJIeH, iX
MOUIMPEHHsT B mpupomi. [ToHSATTS Mpo KOPCTKICTh BOAM Ta CrOcoOM i ycyHeHHsl. AMQOTEpHi CIIONYKH.
SABume amdorepHocTi. XiMidHI BJIACTHBOCTI, CIIOCOOM OJepKaHHS aM(pOTEPHUX OKCHIIB 1 TiPOKCHJIIB.
I'eHeTH4HI 3B’I3KH MK KJlacCAMH HEOPTaHIYHUX CIIOIYK.

II1. OPTAHIYHA XIMIsA

3.1 TeopeTnuHi 0OcCHOBH OpraHiyHol Ximii.

HaiiBaxxnuBinn eneMeHTH-OpraHOreHH, OpTraHiyHi CIOJMYKH; HPUPOAHI Ta CHHTETHYHI OpraHiuHi
crionyku. MonekynspHa OynioBa opranigyaux crionyk. Kosanentni Kapoon-KapOoHOBI 3B’s13kH y MOJIeKymax
OpPraHiHMX CIONYK: MpPOCTUH, MOABiHHMK, moTpidHMiA. Teopis opraniuaui cnoiayk. HomeHknaTypa
opraniyHux cnoiyk. Knacudikariisi opraHiyHuX CHONYK: 32 OYJ0BOH KapOOHOBOIrO JIAHIIOTA 1 HAsSBHOCTI
XapaKkTepUCTUIHUX((PYHKIIOHALHUX) TPYI. SIBHIIE TOMOJIOTiT; TOMOJIOTH, TOMOJIOTIYHUHN PsiJI, TOMOJIOTYHA
pizauis. Kiacu opranivaux crionyk. 3aranbHi pOpMyiTH TOMOJIOTITYHUX PSIB 1 KJIACiB OPraHIYHUX CIIONYK.
SBuie i3oMepii, 130MepH, CTPYKTYpHA i30oMepis. B3aemumii BIUIMB aToMiB ab0 TPyl aTOMIB y MOJEKyJax
OpraHIYHUX CIOJIYK.

3.2 ByraeBojHi.

Ankanu. 3arajgpHa GopMyJia alKaHiB, HOMEHKJIATypa, CTPYKTYpHA i30Mepis, Oya0Ba MOJICKYJI, Qi3udHi
Ta XIMIYHI BJIACTHBOCTI, CITOCOOW OJep)KaHHS, 3acCTOCYBaHHs. AJKeHHW. 3arajibHa (DOpMYyIa.aJIKeHiB,
HOMEHKJIaTypa, CTPYKTYpHA i30Mepist, OyaoBa MOJIEKYJI, XIMiUHI BIIACTHBOCTI Ta CIIOCOOM OJIep>KaHHSI €TCHY,
3acTocyBaHHA. AJKiHU. 3arajbHa GopMysia ajKiHiB, HOMEHKIIATypa, CTPYKTYpHA 130Mepis, O0y/10Ba MOJICKYJI.
XiMiuHI BIIACTUBOCTI Ta: CIIOCOOW OAep)KaHHS €THHY, 3aCTOCYBaHHSA. ApOMaTHYHI BYIJICBOMHI. beH3eH.
3arambHa ¢opMysia apeHIiB TOMOJIOTIYHOTro psimy OeH3eHy. bymoBa Monekyiu, BIIACTHBOCTI, CIOCOOH
onepxaHHs Oenzeny. llpupomni mxepena BYIJIEBOAHIB Ta ixHs mepepoOka. IlommpeHHs BYTIIEBOIHIB y
npuponi. [lpuponguawmii ra3, HadTa, KaMm’ ssHE BYTULIS — MPHUPOIHI pKeperna ByrieBoaHiB. Ileperonka HadTH.
ByrneBomHeBa cupoBrHa i 0XOpOHA JOBKULTA. 3aCTOCYBaHHS BYTJIEBOIHIB.

3.3 OxkcureHoBMicHI opratiuti cnoaykm.

Cmupt. XapakrepuctnaHa ((yHKIioHampHA) Tpyma crnupriB. HacwdeHi omHOATOMHI CHUPTH:
3aranbHa Ta CTPYKTYpHI (QOpMynH, CTPYKTypHa i30Mepis, CHCTeMaTHYHa HOMEHKJIATypa, XiMidHi
BIACTHBOCTL. BoaHeBwii 3B’s130K, 1Oro BIUIMB Ha (hi3WYHI BIACTUBOCTI, CIUpTiB. Ojep)KaHHS E€TaHOI.
['mitteporn sk MpeacTaBHUK 0AaraTOATOMHHUX CIHPTIB: XiMi4HI BIACTHBOCTI, SKiCHA peakilis Ha O0aratoaToMHi
cnuptu. Denon. Popmyna ¢enomy. Ckmax i OymoBa MoOneKyiau (EHONY; BIACTUBOCTI, 3aCTOCYBaHHS.
Anprerimu. 3aranpHa Ta CTpyKTypHi popmynu anpreriniB. Ckinam,0yaoBa MONEKYN ajibAerifiB. ANbaeriqHa
xapaktepucTnyHa ((QyHKIiOHAaNbHA) Tpyma, i BusBieHHA. CucremMaTHdHa HOMEHKIATypa i ¢i3ndHi
BIIACTHBOCTI anperigiB. XiMi4HI BJIACTHBOCTI eTaHa o, #oro onepkaHHsA. KapOoHOBI KHCIOTH.
XapakrepuctndHa ((yHKIIOHaNbHA) rpyma kKapOoHOBUX KWCIOT.Ckian, OymoBa MOJNEKYNT OTHOOCHOBHUX
KapOOHOBHMX KHCJIOT, 3arajbHa Ta CTPYKTypHa (OpMynd, CHUCTEMaTHYHa HOMEHKJIATypa, CTPYKTypHa
i3omepia. Kmacudikauis, BracTuBocTi, 3acTocyBaHHs KapOOHOBUX KHCIOT. Crioco0n ofep)KaHHS €TaHOBOI
kucnoru. [lommpenHs kapOoHoBHX KucnoT y npuponi. Ecrepu. XKupu. 3aransHa Ta CTpyKTypHi hopmynn
ecrepiB, OymoBa MOJIEKYJ, CHUCTEMaTHYHA HOMEHKIATypa, CTPYKTypHa i3oMepis, (i3udHi BIACTHBOCTI.
INimpomi3 ecrepiB, 3acTocyBanHs ix. Kupu sk mpencraBHUKH ecTepiB. Knacudikaris >kupiB, iXHI XiMi4HI
BJIACTUBOCTI, 3acTocyBaHHs. Muna. ByrineBonu. Knacudikauis Byriesozis. Cknaz, MoneKyJsipHi Gopmynn
[JIIOKO3H, CaxaposH, .Kpoxmaito i nemronosu. CTpykrypHa gopmyina Binkpuroi GopMH MOJIEKYIH TITIOKO3H.
XiMi4Hi BTaCTHBOCTI TJIFOKO3H.

YTBOpeHHs Toko3u B mpupoai. Kpoxmans i nemronosa — npupoxHi nomimepu. [igpoiniz caxaposw,
KPOXMAaJIIO 1 LIeNMoI03u. SIKicHI peakuii A1 BU3HAUEHHS TJIIOKO3HM 1 KpOXMajro. 3acTOCYBaHHS BYIJIEBOAIB,
ixHst GiomoriuHa poib



3.4 HitporeHoBMicHi OprasiyHi croJiykm.

Awminn. XapaktepuctuuHa ((QyHKIiOHaJIbHA) Tpyna aMiHiB, il OynoBa. Knacugikanis aminiB. bBynosa
MoJIeKyn amiHiB. CucreMaTnyHa HOMEHKJIaTypa 3a CKJIaJoM CIIONYK. AMiHU SIK OpraHidHi OCHOBHU. XiMiuHi
BJIACTUBOCTI MeTaHaMiHy, aHiniHy. Onep:kanHs aHiniHy. AMiHokucinoTH. Ckiaz i OyJgoBa MONEKYJ, 3araibHi
1 CTPYKTYpHI (OpMYIH, XapakTepucTHuHi (QyHKLIOHANBHI) TPYyIH, CHCTEMaTHYHa HOMEHKIaTypa. [loHsaTTs
po aM(pOTEPHICTh aMIHOKHCIIOT. XiMiUHI BJACTUBOCTI aMiHOeTaHOBOI kucioty. [lentuana rpyna. [lenrumy.
Bionoriuna pone aminokucnor. 9 binku. bBinkm sSK BUCOKOMONEKYISpHI CIONYKH, iXxHA OyzoBa,
3acrocyBaHHs. JleHaTypanis i rigponi3 6inkiB. Konboposi peakuii Ha OiTky.

3.5 CuHTeTHYHI BHCOKOMOJIEKYJ/ISIPHI pe4OBUHM i moJIiMepHi MaTepiaiu Ha iX OCHOBI.

CuHTEeTHYHI BUCOKOMOJNEKYIsIpHi pedoBuHH. [Tomimepu. Peakuii momimepu3sanii i monikoHIeHcAITl.
[Mmactmacu. Kayuyku, ryma. CUHTETHYHI BOJIOKHA: (hi3U4HI BIACTUBOCTI 1 3acTocyBaHHs. Halimommpenimri
noJiMepH Ta cepH IXHLOIO BUKOPUCTAHHS. 3HAUYCHHS MPHUPOJHHUX i CHHTETHUHUX MOJIMEPHUX OPTraHIdHUX
CTIONIYK. Y CTAaHOBJICHHS! TEHETHYHUX 3B’ A3KIB MiXK PI3HIMH KJIacaMH OPTaHIYHUX CIIONYK.

IV. OBYUCJIEHHSI B XIMII

4.1 Po3p’sa3yBanHs 3a1a4 3a XiMiYyHNMH (popMyJIaMu i HA BUBeeHHA (GOPMYJIH CHOTYKH.

®opmynu U1 0OYHCIEHHS KiIBKOCTI PEYOBHH, KIJIBKOCTI YaCTHHOK Y TMEBHIH KUTBKOCTI PEYOBUHH,
MacoOBO{ YaCTKH €JIeMEHTa B CIONYIIi, BITHOCHOT TYCTHHU Ta3y, BUBEACHHS (POPMYIH CIIONYKU 32 MacOBHUMH
YacTKaMU CIIEMEHTIB.

4.2 Po3B’s13yBaHH 33124 HA BUPAKEeHHA KITbKICHOT0 CKJIAAy Po34nHy(cyMmini).

dopmynu g 00YMCIIEHHS MacoBOi(00’€MHOT) YaCTKM KOMIIOHEHTa CyMIIll, MacoOBOi YaCTKH
PO34YMHEHOI PEUOBUHH.

4.3 Po3B’si3yBaHHs 3a7a4 32 PIBHAHHIMM peakiliii.

AJTOPUTMH pO3B’sI3yBaHHS 33/1a4 33 PIBHAHHIMH PEAKIIil; BiTHOCHHN BUXiJ| TPOIYKTY PEAKIIii.
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