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1. HIOACHIOBAJIBHA 3AIINCKA

[IponioHOBaHa mnporpama CTBOpEHa 3 YypaxXyBaHHSM OCHOBHMX II0JIOKEHb Jlep:kaBHOIO
cTaHgapTy 0a30BOi Ta MOBHOI 3arajibHOi CEpeHbOI OCBITH, HABYAJIBHHUX HPOTpaM Ui 3aKJIAIiB
3araibHOi cepeHboi ocBith (Ximist s 7-9 kiaciB (3arBepmkena Hakazom MOH Big 07.06.2017 Ne
804), Ximist s 10-11 knacis, piBeHb cTangapTy (3arBepmkeHa Hakazom MOH Big 23.10.2017 Ne
1407), IIporpamu 30BHINTHBOTO HE3AJICKHOTO OIIHIOBAHHS 3 XiMii, 3aTBepKeH01 MiHICTEpCTBOM
ocBitH 1 Hayku Ykpainu (Hakaz Ne 696 Bim 26.06.2018 p.; muB. Jomatoxk 1).

[Iporpama BCTyIMHOTO BUIIPOOYBaHHS CKJIaJIeHa BIAMOBITHO 10 YMOB MPUHOMY HA HaBYaHHS
70 BHUINIMX HAaBUAIBHUX 3aknafiiB Ykpainum y 2021 pomi, 3arBepmxenux Hakazom MOH Bix 15
xoBTH 2020 poxy Nel274, mpaBun mnpuiiomy a0 KpemeHenbkoi o0061acHOi TymaHIiTapHO-
nemaroriyHoi akagemii iM. Tapaca IlleBuenka B 2021 porri, 3aTBep/keHHX Ha 3aciganHi Buenoi
pamu KOI'TIA im. Tapaca IlleBuenka (mporoxon Ne 5Bix 21.12.2020 p.) ta po3pobieHa Ha OCHOBI
BIJIMOBIIHUX HABYAIBHUX MPOTPaM 3 XIMIT 1715 3aKJIa/I1B 3arajlbHO1 CEpeIHBOT OCBITH.

[Iporpama Bu3Hauae MepemiKk MUTaHb, 0OCAT, CKIIAMOBI Ta TEXHOJOTIIO OI[IHIOBAHHS 3HAHb
BCTYITHUKIB Ha 0a31 MOBHOI 3arajibHOI CepeIHbOi OCBITH, SIKi BIIMOBIIHO JO CHEIIaIbHUX YMOB
y4acTi B KOHKYpPCHOMY B1100p1 MPOXOASITh BCTYIHI BUIPOOYBaHHA Yy GpopMi criiBOeciIu.

MeTor0 BCTYNHOTO ICHHMTY 3 XiMIi € BHSBIEHHS pIBHS C(HOPMOBAHOCTI KOMIIETEHUIl Yy
BUITYCKHUKIB 3arajJbHOOCBITHIX HaBY&JIbHMUX 3aKJIaAIB BIAMNOBIIHO 10 Jlep»kaBHOTO CTaHIApTy
6a30B0i Ta MOBHOI 3arajibHO1 CepeHbOI OCBITH, Ta YMHHUX HAaBYAIbHMX. 32 YUMHHOIO IPOTPaMoo
CKJIaJIEHO eK3aMeHalllifH1 3aBJaHHs ISl MPOBEJEHHS BCTYITHOTO ICIIUTY B YCHIN (opMi.

[Iporpama ckiafga€eTbest 3 HOTUPHOX PO3/UTIB:

1. 3aranpHa Xximis;

II. Heopraniuna ximis;

[II. Opraniuna ximisi;

IV. OGuucnenHs B Ximii.

2. BUMOTI'HA 10 PIBHS MNIAI'OTOBKU BCTYITHUKIB

BerynHuk moBHHEH 3HATH:

OCHOBHI 3aKOHHU XiMii; CydacH1 YsBJICHHS Mpo OyJ0BY PEYOBHH; OCHOBHI 3aKOHOMIPHOCTI
XIMIYHUX TIPOIIECIB; TPHPOIY TPOILECIB YTBOPEHHS PO3YMHIB Ta CYTHICTH 1 KUIBKICHY
XapaKTEPUCTHKY PEakKIliid, M0 BiAOYBAIOTHCSA B HUX (E€JICKTPOJITHYHA AUCOINAIlis, OKUCHO-BIAHOBHI
MPOIIECH); BJIACTUBOCTI OIOTEHHMX XIMIYHHMX €JIEMEHTIB, CIIOJIYK Ta iX POJIb y HABKOJHUIITHBOMY
MIPUPOTHOMY CEPEIOBHII; 0COOIUBOCTI OY/IOBH, BJIIACTUBOCTI OPTaHIYHUX CIOJYK Ta iX pOJb IS
YKUBOT IPUPOJIU, TEXHIKH, CYCILILCTBA; XIMIYHI ACTIEKTH CTaHY HAaBKOJHUIITHLOTO CEPEIOBHUIIA 1 HOTO
OXOPOHH BiJl 3a0pyTHEHb MPOYKTAMH KUTTEASIILHOCTI JIFOAWHH.

[TonsarTs: pedoBuHa, Gi3uyHE TLIO, MaTepial, MPOCTa PEYOBHHA (METall, HEMETall), CKIaaHa
pedoBHHA, XIMIYHUI eeMeHT; HaiIpiOHIlIl YaCTUHKH PEYOBHHU — aTOM, MOJIEKYyIa, HOH (KaTioH,
a”ion). ®Pi3uyHI Ta XiMiYHI BIACTUBOCTI peuoBUMHU. CKiIaa pPEeYOBHHM (SIKICHHM, KUIbKICHUN).
BanenTnicte XimiyHOro enemeHTa. XiMiyHa (Haimpocrima, icTuHHA) 1 rpadiyHa (CTPYKTypHa)
dbopmynu. DizuyHe fABUIIE Ta XiMiyHa peakiis. BigHocHi aTomHa 1 MolekynspHa ((opmynbHa)
MacH, MOJISIpHa Maca, KUTbKICTh pedoBUHU. OIMHUII BUMIPIOBAHHS KUTBKOCT1 pEYOBUHH, MOJISIPHOT
MacH, MOJISIPHOTO 00’€My; 3HAueHHsI TEMIepaTypu W THUCKY, SKi BIIMOBINAIOTH HOPMAaJbHUM
yMoOBaM (H. y.); MOJsIpHUI 00’eM ramry (3a H. y.). 3aKkOH ABOTajpo; 4ucio ABOTrajapo; cepeaHs
BIJJTHOCHA MOJIEKYJISIpHA Maca CyMillli ra3iB, MOBITpsA. MacoBa yacTka eleMeHTa y CHOJYIIL.

XiMi4Ha peakiis, cXxeMa peakiii, XiMiuHe pIBHIHHS. 3aKOHU 30€pe’KeHHsI MacH PEUOBHH MiJ
qac XIMIYHOT peakiii, 00’eMHUX CIIBBITHOLIEHb ra3iB y XiMi4yHilA peakxiiii. 30BHIIIHI epeKTH, 110
CYIPOBOJIKYIOTh XiMiuHI peakilii. [IoHATTS OKUCHHK, BITHOBHUK, OKHCIICHHS, BITHOBJICHHS. TuUNu
xiMiuyHHMX peakuiit. Karanizarop.

[epionnunuii 3akoH (cyyacHe (GopmyntoBaHHs). CTpyKTypa KOPOTKOTO i JOBIOTO BapiaHTIB
NEepioIMYHOT CHCTEeMH; TMepiojau, Tpynu, miarpynu (ronoBHi (A), nobiuni (b)). IopsaxoBuit
(aToMHMII) HOMEp eJleMEeHTa, PO3MIIllEHHs y MepioJMYHIA cucTeMi, mepiojax 1 rpynax; JTyxXHi,
Jy’KHO3EeMeJbHI, IHEPTHI eIEMEHTH, TaJOTeHH.



Cknag atoma (s11po, eneKTpoHHa 000s0HKa). [loHsTTS HYKIIOH, HYKJIi/I, 130TONH, MPOTOHHE
YHCII0, HYKIOHHE YHUCIo, opOiTanb, €HepreTW4Hi piBeHb 1 MiIpiBeHb, CHApEHH 1 HeclapeHui
€JIEKTPOHH, pajiyc aroma (MpOCToro oHa); OCHOBHUH 1 30y/pkeHuil cTann atoma. CyTHICTh SIBHILA
pamioaktuBHOCTI. DopMU s- 1 p-opOiraneit, po3mimeHHs: opOitaneid y mpocropi. [TocminoBHICTH
3alOBHEHHS EJICKTPOHAMHU €HEPreTHMYHHUX PIBHIB 1 MiApiBHIB B aTomax eineMeHTiB Ne 1-20, Ne26,
eJIeKTpOHHI Ta Tpadidai GopMyau aTOMiB 1 mpocTuX HoHIB eneMeHTIB Ne 1-20, No26.

OCHOBHI THNHM XIMIYHOTO 3B’A3Ky (HOHHMH, KOBAJICHTHHWH, BOJHEBUH, METaTIYHHN).
XapaKTEepUCTUKN KOBAJECHTHOTO 3B’SI3Ky — KPaTHICTb, €HEpris, MOJSPHICTh. THIH KPUCTATIYHHX
I'paToK (aTOMHI, MOJEKYJISIpHi, HOHHI, METaJli4Hi); 3aJIEKHICTh (PI3SMUHUX BIACTUBOCTEH PEUOBHHU
BiJ] TUITY KPUCTAJIYHUX IpaToK. Enextponna gopmyna mosnekynu. EnekTpoHeraTHBHICTh eJIeMeHTa.
CryniHb OKHCHEHHS €JIeMEHTa B PEUOBHHI.

Cymimi oxHOpigHiI (PO3YMHHU) Ta HEOAHOPIAHI (CyCIEH3is, eMyJbCis, MiHA, aepo30Jb).
MacoBa 1 o0’emHa (mis ra3y) 4YacTKM PEYOBHHU B CyMmimr. MeToau pO3AUICHHS CyMilen
(BiacTOIOBaHHS, (UIBTPYBAHHS, LIEHTpU(YryBaHHs, BUIApIOBaHHs, Neperonka). [IoHATTS po3uuH,
PO3YMHHUK, PO3YMHEHA PEYOBWHA, KPHUCTAIOTINPAT, EJIEKTPOJITHYHA IUCOINAIls, EJIEeKTPOJIIT,
HEEJIEKTPOJIIT, CTYIIHb eJIEKTPOJIITUYHOI Jucolialii, HOHHOMOJEKYIspHE pIiBHAHHA. MacoBa
9YacTKa PO3YMHEHOI PEYOBMHHM Yy pO34MHI. BymoBa MOJIeKyaM BOJIH;, BOJHEBUH 3B’SI30K y BOJI.
3a0apBiieHHS 1HIUKATOPIB (YHIBEPCATBHOTO, JAKMYCY, (peHOoIPTaNeiHy, METHIIOPAHKY) B KUCIOMY,
JTY’)KHOMY 1 HEUTpallbHOMY cepeoBuIax. Peaxitii 0OMiHY MK €JI€KTpPOJIITaMH Y PO3YHHI.

Buznauenns, Ha3BW, Kiacudikailiss OKCHIIB, XIMIYHI BJIACTHBOCTI COJIETBOPHHX OKCHJIB,
criocoOu ToOyBaHHS OKCH/IIB.

BusnaueHHs1 (3arajgpHe Ta 3 HOTJISAY €JNEKTPOJIITUYHOI AMcolialii), Ha3BM, Kiacuikaris,
XIMI9H1 BJACTUBOCTI, CIOCOOW NOOYyBaHHS OCHOB.

BusnauenHs (3arajgpHe Ta 3 HOTJISAY E€IEKTPOJIITHYHOI AMCOLalii), Ha3BH, Kiacu@ikalis,
XIMI4H1 BJACTUBOCTI, CIOCOOU JO0OYBaHHS KHUCIIOT.

BusnauenHs (3aranpHe Ta 3 MOTMJISAY €JIEKTPOJITHYHOI AMCOIIiaiii), Ha3BH, Kiacudikaiisi,
XIMI4H1 BJACTUBOCTI, CHOCOOU JOOYBaHHS COJICH.

SABuie amdoTepHOCTI (HA MPUKIIATAX OKCUIIB 1 T1APOKCHIIB); XIMIUHI BJACTHBOCTI, CITIOCOOU
no0yBaHHS aM(POTEPHUX T1IPOKCH/IIB.

[TonoxxeHHsT METaNIYHUX EJEMEHTIB y TEepIOJUYHIA CHCTeMi; OCOOJMBOCTI €IEKTPOHHOT
OyIOBM aTOMIB METAIIYHUX €JIEMEHTIB; OCOOJMBOCTI METAJIYHOTO 3B’SI3KY; 3arajbHi (pi3WdHi Ta
XIMIYHI BJIACTHMBOCTI METAJIIB, 3arajibHi CrocoOu iX M0O0yBaHHsI; sl aKTUBHOCTI METaJiB; SBUIIC
KOpo3ii, CmocoOM 3aXHCTy METAIIIB BiJl KOPO3ii; CIJIaBM HAa OCHOBI 3airi3a (4aByH, CTajb).

XiMI4H1 BJIaCTUBOCTI HATPit0, Kajil0, MarHito, Kajbllil0; Ha3BH Ta (GOPMYITH HAWBAXKITMBIIINX
CIIOJIYK JIY)KHHUX 1 JIY)KHO3EMEJIbHUX €JIEMEHTIB; 3acTocyBaHHs croiayk Harpito, Kamito, Marniro,
Kanpiro; xiMiua1 opMysT 1 Ha3BM HAaHBaKIMBIINX KATIHHUX JOOPUB; TBEPIICTH BOJIH.

XiMI4H1 BJIACTUBOCTI, JOOYBaHHS Ta 3aCTOCYBaHHS aJIOMIHIIO; Ha3BH Ta GOPMYIIH
HaWBaXIMBIIIUX CIOJYK ANIOMIHIIO.

XiMiyHI BJACTUBOCTI Ta J0OYBaHHS 3ajli3a; Ha3BU Ta (OPMYIH HAMBAKIUBIIMIMX CIOIYK
depymy; 3acToCyBaHHS 3aji3a Ta croiayk depymy.

Ximiy"i ¢dopmymnu ¢TOpy, XI0py, Opomy, Homy; XiMmiuHi (opmynau, Ha3Bu Ta Qi3UUHI
BJIACTHBOCTI HAMBAXJIMBIIIUX CIHOJYK TajoreHiB (TIApOTeH XJIOpUIY, TaJOTeHiIiB METaIIdYHUX
€JIEMEHTIB); crmocobu m0o0yBaHHS B naboparopii Ta XiMi4HI BJIACTHBOCTI TiAPOTeH XJIOpUIY 1
XJIOPUIHOT KHMCIIOTH; HAWBAXJIMBIIII rajy3i 3aCTOCYBaHHs XJIOPY, T'IPOTeH XJIOPHUAY, XJIOPUAHOT
KHCTIOTH; KICHA PEaKIisl JAJIsl BUABIICHHS XJIOPUI-10HIB.

XimiuH1 (JOpMYIIHM KHUCHIO, 030HY, CIpKM Ta HaiBaxnuBimmx crnoyyk Okcureny i Cynbdypy;
¢13u4HI Ta XIMIYHI BJACTUBOCTI KHCHIO, 030HY, Cipku, okculiB Cynbdypy, cynbdaTHOI KHCIOTH,
cynb(dariB; cnocobu 10OyBaHHS KMCHIO B J1a00paTopii; HAHBaXJIMBILI1 rajy3i 3aCTOCYBaHHS KUCHIO,
030HY, CIpKH, Cy/b(aTHOT KUCIOTH Ta CyNb(}aTiB; AKICHA PeaKIlisl Ul BUABICHHS CylIb(aT-10HIB.

XimivHi popmyan a3oty, 6i10oro i yepBoHoro pochopy, HailBaxkIMBIIIMX croiyk Hitporeny i
®ocdopy; dpizuyHi Ta XiIMIYHI BIACTMBOCTI a30Ty, Ouroro i yepBoHoro ¢ocdopy, Hirporen (II)
okcuny, HirporeH (IV) okcuny, gocdop (V) okcuy, aMoHiaKy, coJiel aMOHII0, HITPaTHOT KMCIIOTH,
HIiTpaTiB, opTodochaTHOi KUCIOTH, opTodocdariB; cnocodbu A0OyBaHHA aMOHIaKy, HITpPAaTHOI Ta
oproocdarHoi KHCIOT y Jaboparopii; HalBaKIUBIIII Trajy3i 3aCTOCYBaHHSA a30Ty, aMOHIaKy,



HITpPATHOI KHUCIIOTH, HITpaTiB, oprodocdaTHOi KuciaotH, oprodocdariB; sKiCHI peakmii wIs
BUSIBJICHHS HOHIB aMOHiI0 Ta opTodocdaT-ioHiB.

ITpocti pewoBuru KapOony; amcopOris, aacopOIiiiHi BIACTUBOCTI aKTUBOBAHOTO BYTLLISA,
XiMiuHi opmynn HaiBakiauBimmx crosyk KapOony i Cumirito; ¢i3uuHi Ta XiMiYHI BIaCTUBOCTI
BYTJIEIIO, cuIilito, okcuaiB KapOony, kapOoHnariB, cuiiniid (IV) okcumy, cuimikaTHOT KHCIOTH,
cwiikariB; cmocobu noOyBanHs okcuaiB KapOoHy B sabopatopii; HaWBaKIWBIII ramysi
3aCTOCYBaHHs anmaly, rpadiry, axTHBOBaHOro BYriuuisi, okcuuiB KapOoHy, KapOOHATiB,
rinporenkap6oHaris, cuminiii (IV) okcumy, cuimikariB; sKiCHI peakiii JJs BUSBICHHS KapOoHAT- i
CWITIKAT-10HIB.

HaiiBaxnuBimIi e1eMEHTH-OPraHOT€HH, OpraHiuHi CHOJYKW; TPUPOAHI Ta CHHTETUYHI
OpraHiuHi CIIOJTYKH

MoutekynsipHa OyqoBa OpPraHidYHHX CIIOIYK. XIMIYHHH 3B’S30K y MOJEKYIaX OPraHIqHUX
CIIOJIYK: €HEprif, AOBXKHHA, MPOCTOPOBA HAIPSAMIIEHICTh, MOJSPHICTh. O-3B’A30K 1 T-3B’S30K.
OpunapHuil, KpaTH1 (MOABIMHUM, MOTPIAHUI), apOMaTUUHUM 3B A30K.

I'i6puau3aris enekTpoHHNX opbitaneii aroma Kap6ory; sp*-, sp?-, sp-ribpuausarii.

Knacudikamiss opraHiuHuxX cnoiyk 3a OyJOBOIO KapOOHOBOTO JIAHIIOTa 1 HAsBHICTIO
XapaKTepUCTUYHUX ((YHKIIOHATBHUX) TPYIL.

SBuIe TOMOJIOTIT; TOMOJIOTH, TOMOJIOTTYHUN PsiJl, TOMOJIOTiuHa pi3HMIA. Kiacu opranidHuX
CroJTyK. 3arajibHi (hOpMYJIM TOMOJIOTTYHUX PAJIIB 1 KJIaciB OPraHIYHUX CIIOJTYK.

[ToHsTTS NepBUHHUI (BTOPUHHUMN, TPETUHHUM, yeTBepTUHHUI) aTroM KapOoHy.

Homenknarypa opraHiyHUX CIIOIYK.

SBuie i3omepii, i30MepH, CTPYKTypHa Ta MPOCTOpPOBa (reoMETpUYHA, abO IHC-TPaHC-)
130Mepisl.

B3aemuuii BIiiuB aTOMiB a00 rpyl aTOMIB y MOJIEKYJIaX OPTaHIYHUX CIOJYK.

Knacudikamis XiMIiYHMX peakiidi B opra”iuHid Ximii (peakiii mpueaHaHHS, 3aMilICHHS,
130Mepu3ariii).

3arampHa QopMmyna ajakaHiB, X HOMEHKIATypa, i3oMmepis, OymoBa MojeKyd, (i3udHi Ta
XIMI4H1 BJACTUBOCTI, CIOCOOM JOOyBaHHS, 3aCTOCYBaHHS.

3arampHa ¢opMylia alKeHIB, iX HOMEHKJIATypa, i30Mepis, OymoBa MOJEKYN, XIMidH1
BJIACTUBOCTI, CTOCOOW NOOYBaHHs, 3aCTOCYBAaHHS; SIKICHI PeaKIlii Ha MOIBIMHUIM 3B SI30K.

3arampHa (QopMmyna aikiHiB, iX HOMEHKJIATypa, i30Mepis, OymoBa MOJICKYJT; XIMIuH1
BJIACTUBOCTI Ta criocoOu MO0OYyBaHHS €TUHY, 3aCTOCYBAaHHS; SKICHI peaKIlii Ha MOTPIMHMI 3B S30K.

3arampHa (hopMmysa apeHiB rOMOJIOTIYHOTO psxy OeH3eHy. bymoBa, BiIacTHBOCTI, criocoou
noOyBaHHs O€H3EHY; MOHSTTS PO apOMAaTH4HI 3B’ 3KH, OT-EIEKTPOHHY CUCTEMY.

Hadra, npuponnuii Ta cynyTHiii HaQTOBUN Ta3u, BYTruId, iX CKJIaa; KPEKIHT 1 apoMaTH3aIlis
HadTi Ta HAPTONMPOAYKTIB, AETOHAIIMHA CTIMKICTh OEH3MHY, OKTAaHOBE YKCJIO; MepepoOKa BYT LIS,
npoOiemu JoOyBaHHS PIAKOTO MAJbHOTO 3 BYTULIS Ta allbTEPHATUBHUX JIXKEPETT.

XapaktepuctuuHa (¢yHkumioHanbHa) Tpyna crnuptTiB. Krmacudikaris cnuptiB. 3arainbHa
dbopMyna OJHOATOMHHMX HACHYEHUX CHHUPTIB. bymoBa, HOMEHKJIaTypa, i30Mepis, BIaCTUBOCTI,
criocobu 1oOyBaHHs Ta 3acToCyBaHHA. [IOHATTS Mpo BOAHEBUIT 3B’ SI30K.

ETunenriikonp Ta riinepos SK NpeICcTaBHUKKA 0araToaTOMHHUX CIUPTIB; SKICHA peakiiis Ha
0araroaToMHI COUPTH.

®opmyna denony. bynoa monekynu ¢enony, xapakrepuctuyHa ((GyHKIIOHAIbHA) Tpyna B
Hili; BJaCTUBOCTI, 100YBaHHS, 3aCTOCYBaHHS; SIKICH1 peakiii Ha eHOo.

3aranpHa QopMmyna  anbjaeriniB. bynoBa  Mousiekyd — aibleriliB, XapaKTepUCTHYHA
(pyHKIIOHANBHA) IpyIa, HOMEHKJIATYpa, 130Mepisl, BIaCTUBOCTI, JOOYBaHHs, 3aCTOCYBaHHS; SKICHI
peakiii Ha anpAEriAHY IPyILy.

XapakrepuctiuHa ((pyHKIiOHANbHA) Tpyna KapOoHOBUX KucioT. Knacudikaiis kapOOHOBHUX
KUCIOT. 3araibHa (opMyna HAaCHUEHHX OJHOOCHOBHUX KapOOHOBUX KHCJIOT. bynosa,
HOMEHKJIATypa, 130Mepis OJHOOCHOBHHUX KapOOHOBHUX KHCIIOT, BIACTHBOCTi, 10OYyBaHHS,
3aCTOCYBaHHSI.

3aranpHa (opMyna ectepiB KapOOHOBHX KHUCJIOT. bynoBa, HOMeHKIaTypa, i3oMepis,
BJIACTUBOCTI, I0OyBaHHs, 3acToCyBaHHA. JKUpH — eCcTepH IIiLEepoIly 1 BUIIUX KapOOHOBUX KHUCIIOT.
Knacudikaris xupiB, BIaCTUBOCTI, J0OYBaHHS, 3aCTOCYBaHHSA. MuJja i CAHTETHYH1 MMI{HI 3aCO0H.



Knacudikamis ByrneBoaiB; CKIaa, MOJEKYISIpHI (GopMyinH TIFOKO3HM, (PYKTO3H, Caxapo3H,
KPOXMAJTIO 1 LEJI0I03H; CTPYKTYypHA opMyiia BIIKPUTOI GOPMHU MOJEKYIH TIFOKO3H; BIACTHBOCTI
TJIIOKO3H, Caxapo3H, KPOXMAaJio 1 IIeNI0N03H; JAOOYBaHHS TJIIOKO3M, BHPOOHHUIITBO Caxaposu i
KPOXMaJIl0; SKICHI peakiii A BHU3HAYCHHS TJIIOKO3M 1 KPOXMali0; 3aCTOCYBAaHHS TIJIIOKO3H,
KpOXMaJIto, L0031

Xapakrepuctuuna ((Pyskmionanpna) rpyna aminiB. Kmacudikamis aminis. Homenkmarypa,
i30Mepist, OyJ0Ba, BIACTUBOCTI, CIOCOOH TOOYBAHHSI Ta 3aCTOCYBaHHSI.

Ckmag 1 OymoBa MOJIEKYJI, HOMEHKIATypa, BIIACTUBOCTI, JOOYBAaHHS, 3aCTOCYBaHHS
amMiHOKUCIOT. [loHATTS m1po amQoTepHICTh aMIHOKHCIOT, OIMONApHUA HOH;, Au-, TpH-,
MOJTIIENTHIH, TSN THIHUAN 3B’ 30K (MIENTHIHA TPYyIIa aTOMIB).

Bynosa OinkiB, X BIaCTHBOCTI, 3aCTOCYBaHHS, KOJILOPOBI peakiii Ha OUIKH.

[TonsTTs TpPO TMOJIMEp, MOHOMEp, C€IEMEHTApHy JIaHKy, CTYIiHb [OJIIMEepHU3allii.
Knacudikamis BHCOKOMOJIEKYISIPHUX PEUOBUH; CIIOCOOM CHHTE3Y BHCOKOMOJICKYISIPHHX PEYOBUH;
OyoBa 1 BIACTHUBOCTI MOJIMEPIB; TEPMOTIUIACTUYHI MOJIMEPH 1 IJIACTMACH Ha iX OCHOBI; MOHATTS
PO HaTypajibHI 1 CHHTETUYHI Kay4yyKH, CHHTETHYH1 BOJIOKHA; 3HAUE€HHS MOJIMEPIB y CYyCHUIbHOMY
rOCIIO/IapCTBI Ta MOOYTI.

®opmynu Ui 0OOYUCIIEHHS KUIBKOCTI PEYOBHHH, KUIBKOCTI YAaCTMHOK Y MEBHIA KUIBKOCTI1
PEUYOBHMHH, MAacOBOi YaCTKH €JIeMEHTa B CIIOJYILl, BITHOCHOI I'yCTUHHU ra3y, MacoBoi (00’€MHOT)
YaCTKH KOMIIOHEHTA B CyMillll, BUBE/IeHHS (JOPMYJIU CHOJYKH 3a MACOBUMHU YaCTKAMH €JIEMEHTIB.

MacoBa yacTka pO34YMHEHO]1 pEYOBUHHU.

ANropuT™MHu po3B’s3KY 33/1a4 3a PIBHSAHHSIM peakilii; BITHOCHUM BUX1J MPOAYKTY pPeaKilii.

BCeTynmHUK MOBMHEH BMITH:

Cxuamatu GopMyIu CIIOIYK 3a 3HAYCHHSIMU BaJICHTHOCT1 €JIEMEHTIB.

3anucyBaTu XiMiuHI Ta Tpadiuai (CTpYKTypHI) (GOpMyIIM PEUOBHHH; €JIEMEHTH 1 MPOCTi
PEYOBUHU; METAJIU 1 HEMETAIM; aTOMH, MOJIEKYJIM Ta WOHM (KaTiOHHW, aHIOHM); i3WYHI Ta XIMIYHI
BJIACTUBOCTI PEYOBUHU; (PI3UYHI SBHINA Ta XIMIYHI peakirii; HaUMPOCTIIy Ta ICTUHHY (HOPMYIH
CIOJTYKH.

BuzHauaTu BaeHTHICTh €1EMEHTIB y OIHAPHUX CTIOJIyKaX.

AHanizyBaTh SAKICHUW (€IEeMEHTHWH) 1 KUIBKICHHM CKJIaJ PEYOBUHH 3a i1  XIMIYHOIO
hopmyroro.

3anucyBaTH CXEMH peakilii, XiMidHI pIBHAHHS. PO3pI3HATH TUNU peakilii 3a KUIBKICTIO
peareHTiB 1 MPOAYKTIB (peakiii CIoJydeHHs, PO3KiIaay, OOMIHYy, 3aMIIICHHS), 3MIHOIO CTYIEHS
OKHCHEHHS €JIEMEHTIB (peakilii OKHCHO-BITHOBHI Ta HEOKHCHO-BIIIHOBHI), TEIJIOBUM e(EeKTOM
(peakiii eK30TepMivHi, €HIOTEpMiuHi), HampsAMOM Tepediry (peakiii 0O0OpOTHI, HEOOOPOTHI).
Bu3zHauaTu B OKHCHO-BITHOBHIN peakilii OKMCHHUK 1 BITHOBHHK, MPOIIECH OKUCHEHHS 1 BIITHOBIICHHS.

Amnani3zyBaTy BIUIUB IPUPOJU pearylodnxX peyoBUH, IX KOHIIEHTpaIlli, BETMYMHHU MOBEPXHI IX
KOHTaKTy, TeMIIepaTypu, TUCKY ra3iB, Karaji3aTopa i iHri0iTopa Ha MIBUIKICTH XIMIYHOI peakilii.
3acTocyBaTu 3aKOH 30epeXEHHS Macu PEUOBUHM JJIsi MEPETBOPEHHS CXEMM peakilii Ha XiMidHe
piBHSIHHA. BukKopucTOBYBaTH METOJ €JIEKTPOHHOTO OalaHCy Uil MEPEeTBOPEHHS CXEMHU OKHCHO-
BIJIHOBHOI peakilii Ha XiMi4YHEe PIBHSHHS.

Po3pizHaTy B mepioauyHiil cucTemi mepioau, rpymnu, rojosHi (A) ta no6iuni (b) migrpymnu;
METaliyHI Ta HEMEeTalluHi €JIeMEHTH 3a iX TMOJOXKEHHSIM Y TMepIioJAWYHl CHUCTEMI; JIYXHI,
JTy’KHO3EMEJbHI, IHEpTHI €JEeMEHTH, TrajoreHd. BukopucroByBaTH IH(OpMalilo, 3aKiIafeHy B
MepioMYHINA cHcTeMi, s BU3HAYCHHSI TUITY elleMeHTa (MeTaliyHuil a0 HeMeTaliyHUil eJIeMEeHT),
MaKCHUMAaJIbHOTO 3HAY€HHsI MOTro BaJEHTHOCTI, TUIY MPOCTOi pedyoBHMHM (MeTan abo Hemeran),
XIMIYHOTO XapakTepy OKCHU[IB, TIAPOKCHIIB, CIOJIYK €JIeMEHTIB 13 ['igporeHoM. AHaii3yBaTu 3MiHU
BJIACTUBOCTEH MPOCTHX PEYOBMH Ta KHCIOTHO-OCHOBHOTO XapakTepy OKCHIIB 1 TIAPOKCHIIB
3aJIeKHO BiJl PO3MILLICHHS eIEMEHTIB y Iepiojiax, MiArpynax, Npy nepexo/i Bifi OJJHOrO Mepioay 10
HILIOTO.

3anucyBaTH Ta PO3Mi3HABATH €JIEKTPOHHI Ta rpadiuHi GopMyau aTOMIB 1 MPOCTUX HOHIB
enemeHTiB Ne 1-20, Ne 26, aToMiB HEMETalIIYHUX €JIEMEHTIB 2-r0 1 3-To mepioliB y 30y/DKeHOMY
craHi. Busnauatu ckmaj sep (KUIBKICTh MPOTOHIB 1 HEHTPOHIB y HYKIIJI) 1 €JIEKTPOHHHUX
000JIOHOK (€HEpreTMYHUX PIBHIB Ta MiApiBHIB) aToMiB enemeHTiB Ne 1-20 i Ne26. IlopiBHioBaTH



paniycu aToMiB 1 MpOCTHX HOHIB. AHali3yBaTW 3MiHU pajiyCiB aToMiB y mepiojax i miArpymax;
3B’A30K pajiyciB aTOMiB 1 KUIBKOCTi EJNEKTPOHIB Ha 30BHIIIHBOMY EHEPreTUYHOMY pIiBHI 3
XapakTepoM eJIeMeHTa (METaJlYHUM YW HEMETAJIYHUM), BIACTUBOCTSIMH MPOCTUX PEYOBHH (METall
Y1 HEMETAJ) Ta KUCIOTHO-OCHOBHUM XapaKT€POM OKCHIIB i1 FIPOKCHU/IIB.

CknamaTu eleKTpOHHI (OpMYNIHM MOJEKYd, XiMiuHI (GOpPMYIHM CHONYK 3a CTYNEHSMHU
OKHCHEHHS €JIEMEHTIB, 3apsaaMH HOHIB. PO3pI3HATH BaJCHTHICTh 1 CTYNiHb OKMCHEHHS €JIEMEHTA.
OOuncaoBaTH CTYIIIHb OKHCHEHHS €JIEMEHTa y Croiymi. Bu3HauaTw KpaTHICTh, MOJIAPHICTH YH
HETIOJISIPHICTh KOBAJICHTHOTO 3B’SI3Ky MDK aromMamu. [Iporo3yBatd TN XIMIYHOTO 3B’SI3Ky B
CTOyIi, (hi3MYHi BIACTUBOCTI PEUOBUHH 3 yPaxXyBaHHAM THITY KPUCTAJIYHUX I'PATOK.

Ckragatd CXeMH EJICKTPOJIITUYHOI JUCOoIialii OCHOB, KHUCIIOT, COJICH; MOHHO-MOJEKYISPHI
PIBHSHHS 332 MOJICKYJSIDHUMHU PIBHSHHSAMH 1 MOJIEKYJISApHI PIBHSHHS 32 HOHHO-MOJICKYISIPHUMH
PIBHSHHSMHU.

Po3pi3HATH OAHOPIAHI Ta HEOJHOPIAHI CyMINIl Pi3HUX THUIIIB; po30aBiieH1, KOHLEHTPOBaHI,
HAaCU4€Hi, HEHAaCHYEH1 PO3YMHM; E€JIEKTPOJIITH W HEENEKTPOJITH, CUJIbHI Ta Cl1al0Kl €JIEKTPOJIITH.
Busnauatu MOXIMBICTH Nepediry peaxiii OOMiHy MK €1eKTpOJIiTaMU B PO3UHHI.

Amnani3zyBaty BIJIUB OyZOBHM PEUYOBUH, TEMIIEPATYpH, TUCKY (IJIs ra3iB) Ha iX pO3YMHHICTH y
BO/Il; MEXaHI3MU YTBOPEHHsI HOHIB NPU PO3YMHEHH1 y BOJ1 €IEKTPOJIITIB HOHHOI Ta MOJIEKYJISPHOI
OyI0BH.

3acTOCOBYBAaTH 3HAHHA [UII BUOOpPY METONY PO3AUICHHS OTHOPITHOT ab0 HEOTHOPITHOT
CyMIIIIl peYOBHH.

Cknmagatu XiMiyH1 (OPMYNIHM OKCHJIB;, PIBHSHHS pEaKIlii, SKI XapaKTepU3ylTh XIMIYHI
BJIACTUBOCTI COJIETBOPHUX OKCHJIB (B3a€EMOIIS 3 BOJIOI0, OKCHAAMH, KHCIOTaMH, JIyraMu), Crocoou
noOyBaHHS OKCHJIB (B3a€EMOJiSE TPOCTUX 1 CKIAQTHUX PEYOBUH 13 KHCHEM, pO3KJIaJaHHS
HEPO3UYMHHUX OCHOB, JIEIKHX KHUCIJIOT 1 cojiell miJ yac HarpiBaHHs). HazuBatu okcuam 3a iXHIMH
xiMmivauMu popmynamu. Buznauatu dopmynu okcumiB cepea GopMyln CHOIYK IHIIMX BHUBYCHHUX
knaciB. Po3pizastu HeconerBopHi (CO, N20, NO, SiO) it coneTBopHI OKcUIU (KUCIOTHI, OCHOBHI,
amporepni). IlopiBHIOBaTH 3a XIMIYHUMHU BJIACTHUBOCTSIMU OCHOBHI, KHCIOTHI Ta amdoTtepHi (Ha
npukiagax okcuniB I{uHky Ta AmoMiHiIO) OKcuaW. BCTaHOBIIOBATH 3aJ€KHICTh BJIACTUBOCTEH
OKCH/IIB BiJI TUITY €JIEMEHTA 1 XIMIYHOTO 3B’SI3KY B CIIOJIYIII.

Cxmamati XiMiuHI (OpPMYJTHM OCHOB; PIBHSHHS peakilid, sKi XapaKTepu3yrTh XIMIUHI
BJIACTUBOCTI JIYTIB (B3a€MOJisI 3 KUCIOTHMUMH OKCHIAMH, KHUCIOTaMH Ta COJSIMUA B PO34YWHI) Ta
HEPO3YMHHUX OCHOB (B3a€EMOJiA 3 KHCIOTaMH, PO3KIAMaHHS Il Yac HarpiBaHHs), CIOCOOH
noOyBaHHS JIYTiB (B3a€MOJIS JY)KHHX 1 JIYKHO3EMEJIbHUX (KpIM MarHiro) MeTaliB i3 BOJOIO,
OCHOBHUX OKCHIIB JIY)KHHUX 1 JIY)KHO3EMEJIbHHX €JIEMEHTIB 13 BOJIOKO) W HEPO3YMHHUX OCHOB
(B3aemonisi coyied 13 ayramMu B po3uuHi). HasuBaTu OoCHOBHM 3a iXHIMH XIMIYHUMH (HOpPMYJIaMHU.
Busznauatu ¢popmynu ocHOB cepen GopMysl CIONIYK IHITUX BUBYCHHUX KiaciB. PO3pi3HATH po3uMHHI
(ryrm) Ta Hepo3uumHHI OCHOBHU. [lopiBHIOBaTM XIMIYHI BJIACTMBOCTI PO3YMHHUX (JIyriB) 1
HEPO3YUHHUX OCHOB.

Cknmagatu XiMiuHI (OpPMYNIH KHCIOT, PIBHSHHS peakiliid, SKI XapakTepU3ylTh XIMIYHI
BIIACTHBOCTI KHUCIIOT (B3a€MOJis 3 MeTajaMH, OCHOBHHUMH OKCHJAaMH, OCHOBAMH Ta COJSIMH B
po34mHi) Ta crnocobu iX noOyBaHHS (B3a€EMOiS KHCIOTHHX OKCHUIIB 13 BOJOIO, HEMETAiB i3
BOJHEM, coJiedl 13 kucinoTamu). HasuBatu kucnotu 3a ixHiMH XiMiyHUMEU (opmynamu. BusHauatu
dbopmynu KuciaoT cepen (HOpPMyN CHOJNYK IHIIMX BHUBUEHUX KIACIB, BAJICHTHICTh KHUCIOTHOTO
3aMUMIKy 32 (OPMYNIOI0 KHUCIOTH. PO3pI3HATH KUCIOTH 3a CKJIAJOM (OKCHUT€HOBMICHI,
0E30KCUTE€HOBI), 3/IaTHICTIO JI0 €JIEKTPOJIITUYHOI AUcoIialil (CuiIbHi, cabki) Ta OCHOBHICTIO.

Cknamat XiMiuHI (QOpMYTM CepeiHIX Ta KHUCIUX CoJiell; pIBHAHHS peakuii, sKi
XapaKTepU3ylOTh XIMI4HI BJIACTMBOCTI CEpeaHIX cojieil (B3aeMoJisi 3 MeTajlaMM, KHUCIOTaMHU —
XJIOPU/IHOIO, CYNb(AaTHOI, HITPATHOIO, JYraMH, COJSIMH B PO34MHI) Ta crocoOu iX m00yBaHHA
(B3aeMoJiisl KHCIIOT 13 MeTajJaMH, OCHOBHHMX OKCH[IB 13 KUCIOTaMH, KUCIOTHUX OKCHJIB 3 JIyTaMH,
TYTiB 13 KUCIOTaMH, COJIEH 13 KUCIOTaMH, COJieH 13 JyraMu, KHCIOTHUX OKCHIIIB 3 OCHOBHHUMU
OKCHJIaMH, COJIeH 13 coJisIMH, coJiel 13 MeTanaMmM (peakiii 3JIiCHIOIOTh y PO3YMHAX), METaliB 13
HemeTtanaMmu). HasuBatu cepenHi Ta KMCHi COJi 3a iXHIMHM XiMiyHUMH ¢opmyrnamu. Busnagatu
bopmMynu cepefHIX Ta KUCIUX CoJieil cepes] pOopMyll CONYK HIIWX BUBYEHUX KiaciB. Po3pi3HsaTH
3a CKJIAZIOM CepeJiHi Ta KHUCIi COJIi.



Cknamatu pIiBHSHHA peakUid, sKi XapaKTepu3ylOTh XIMiYHI BJIACTMBOCTI OKCHIIB 1
rigpokcuais Amominito Ta L{uHKy (B3aeMOJis 3 KUCIOTaMHM, JIyraMH) Ta Criocodou noOyBaHHS
rigpokcuaie Amominito 1 LuHKy (B3aeMomis coledl IMX eJNeMEeHTIB 13 JIyraMd B pPO3YHHI,
QIFOMIHATIB 1 IMHKATIB 13 KUCIIOTAMHU )

CknanaT piBHSHHS peakliii MDK HEOPraHIYHMMHU CIOJNyKaMu pi3HUX kiaciB. IlopiBHIOBaTH
XIMI4HI BJIAaCTUBOCTI OKCHJIB, OCHOB, KHUCJIOT, aM(POTEPHUX TIAPOKCHUIB, COJieH. YCTaHOBIIOBATH
3B’SI3KM MDK CKJIQJIOM 1 XIMIYHUMH BJIACTHBOCTSMHU OKCHJIIB, KHUCJIOT, OCHOB, aM(OTEpPHHX
TIIPOKCHU/IIB, COJICH; TEHETHYHI 3B’SI3KM MDK IMPOCTHMU pPEYOBHHAMH, OKCUIAMH, OCHOBAMH,
KHACJIOTaMH, aM(OTEPHUMH T1IPOKCUAAMH, COJISIMH.

Bu3Havaty MOJIOKCHHSI METATIYHUX CIIEMEHTIB y TEPIOAMYHINA cucTeMi. XapaKTephu3yBaTH
METaJliYHU 3B’S30K, METAIIYHI KPUCTANYHI TPaTKH, (i3WUHI BIACTHBOCTI MeTaiiB. Po3pizHATH
MeTaJliuHi Ta HEMETaJllYHi €JIEMEHTH 3a EJEKTPOHHOIO0 OymoBoro aToMiB. CKIIaAaTH €IeKTPOHHI
dbopmynu atomiB MeTamiyHUX enemeHTiB — Jlitito, Hatpito, Marnito, Antominito, Kamnito, Kamnsitito,
@epyMy; pIBHSHHS peakiliif, fKi XapaKTepU3ylOTh XIMIYH1 BJIACTUBOCTI METaliB (B3aeMOJis 3
KHCHEM, TaJIOT€HAMHU, CIPKOI0, BOJIOI0, PO3YMHAMU KUCJIOT, JIYTiB Ta COJei) 1 CriocoOu iX J00yBaHHS
(BIAHOBJIEHHSI OKCHUJIIB KokcoMm, kKapOoH (II) oxcumom, BojmHem, MeranoTepmis (aJtoMOTEpMis));
PIBHSIHHS peakiiiil, siki BiA0OyBalOThCS M1 YaC BUPOOHUIITBA YaBYHY 1 CTaJIl.

[TosicHIOBaTH 3ayeXKHICTh XIMIYHOI aKTMBHOCTI METaIIB BiJ €JIEKTPOHHOI Oy/l0BU iX aTOMIB;
CYTh KOpO3ii MeTajiB; XIMIYH1 IEPETBOPEHHS MiJ] yac BUpOOHUIITBA YaBYHY 1 cTajii. [IporHo3yBaru
MOXKJIUBICTh TIEpeOIry XIMIYHUX Peakiliii MeTaliB 13 BOJOI0, pO3UMHAMU KUCJIOT, COJIEH, JTyTiB.

XapaktepusyBatu nojioxkeHHs Harpito, Kamiro, Marnito, Kanpiiro B nepioguuHiii cuctemi,
(h13UYHI BIIACTUBOCTI HATPIIO 1 K0, MAarHiro 1 KaJbIlil0, BUAN TBEPAOCTI BOJAM — TUMUYACOBY, a00
KapOOHaTHY; MOCTIIHY, 3aranbHy; 3acTocyBaHHs okcuAiB Marniro 1 Kanbuito, rigpokcunis Harpito,
Kanito, Maruito 1 Kanpuito. Cknagatu enexkTpoHHi ¢opmynu aroMis 1 HoniB Harpito, Kairo,
Marsito, KanbItito; piBHSHHS peakiliii, SKi XapaKTepHU3ylOTh XIMIYHI BJIACTMBOCTI HATPIIO, Kajlio,
MarHiro, KaJbIlifo (B3a€EMOJiA 3 KHCHEM, TajoreHaMH, CIpKOIO, BOJOI0), OKCHJIB 1 TiIPOKCHUIIB
Harpiro, Kamniro, Marnito, Kanp11ito; piBHIHHS peakiliii, ki BAKOPUCTOBYIOThH ISl 3MEHIIICHHS a00
YCYHEHHS TBEPAOCTI BOJH (KU ATIHHAM, JI0JaBaHHSAM coau a0o BarHa).

XapakTepu3yBaTH TMOJOXKEHHsS AJIIOMIHIIO B TEpIOAWYHIA cuUcTeMi, (I3UMYHI BIIACTHBOCTI
ATIOMIHIIO, OKCHJIY Ta TIIPOKCUAY AJIOMIHIIO, 3aCTOCYBaHHS amtoMiHito. CKiIanaTd eNeKTPOHHI
dbopmynau aroMa i oHa AJIOMIHIIO; PIBHSHHS PEaKIlii, SKi XapaKTepHU3yIOTh XIMIYHI BJIACTUBOCTI
ATIOMIHIIO (B3a€EMOIS 3 KHCHEM, TrajoreHaMu, CIpKOI, pPO3YMHAMHU KHCJIOT, JIYTiB Ta COJICH),
aM(}OTEpHICTh OKCHAY Ta TIIPOKCHUIY AJIOMIHIIO (B3a€MOJIS 3 OCHOBHUMH Ta KHCJIOTHUMH
OKCHJAaMHU, KUCJIOTaMU Ta JIyraMu).

XapakTepusyBaTu MojokeHHs DepyMy B MepioAudHild cucteMi, (pi3MdHI BJACTUBOCTI 3aji3a,
OKCH/IIB 1 rigpokcuaiB depymy; 3aCTOCYBaHHs 3ajliza Ta crnoyiyk depymy; izionoriyny posib HOHIB
Oepymy. CriagaTtu enekTpoHHy popMyny atoma Depymy; pIBHSIHHS peakiii, K1 XapakTepu3yloTh
XIMIYHI BJIACTUBOCTI 3aii3a (B3a€MOJIisl 3 KUCHEM, XJIOPOM, CIPKOIO, BOJSHOKO Iapor, PO3UMHAMHM
KHUCTIOT Ta COJICH, piKaBIHHA), OKCUIIB 1 TrinpokcuaiB depymy (B3aeMois 3 KHCIOTaMH), COJEH
Oepymy (B3aeMojis 3 PO3UMHAMU JIYTiB, KHUCIIOT, COJIEil), B3aEMOTNIEpEeTBOPEHHs crionyk depymy
(I1) 1 Depymy (III).

Cknagatu piBHSHHS peakiliii, XapakTepHHUX AJs XJI0py (B3aEMO/IIS 3 MeTalaMH, HeMeTallaMH,
BOJIOI0), TIAPOTeH XJIOPHUAY 1 XJIOPHUIHOT KUCIOTH (B3aEMO/IIS 3 METallaMU, OCHOBHHUMH OKCHUIAMH,
OCHOBaMHM, aM(pOTEPHUMH CIIOJIyKaMHU, COJIIMH); PIBHAHHS peakiliif J0OyBaHHS TipOreH XJIOpHUay B
nabopatopii. IlopiBHIOBaTH XIMIYHY aKTHUBHICTh TaJIOT€HIB. XapaKTepU3yBaTH HalBa)KIMBILIi
rajy3i 3aCTOCYBaHHsI XJIOPY (SIK OKMCHHKA, Y BUPOOHHUIITBI OPraHIYHUX 1 HEOPraHIYHUX PEYOBHH),
TIpOreH XJIOPUIY, XJIOPUAHOT KUCIOTH (y BUPOOHMLTBI IacTMac, A JOOYBaHHsS XJIOPHUIB),
XJIOpUAIB (HaTpill XJOpUAY — XapuoBOi MNpHUIpaBH, A JOOYBaHHS XJIOpY, HATpilo, HaTpid
T1IPOKCUAY, COJHM). 3aCTOCOBYBAaTH 3HAHHS Ui BUOOPY cIOCOOY BMSBIIEHHS XJIOPUA-IOHIB Yy
PO3YHHI.

CknanaTy piBHSHHS PEaKIlid, XapaKTepHUX JJIS1 KUCHIO (B3a€EMOJIisS 3 MeTajlaMH, HEMeTaJlaMH,
CHIOJlyKaMH HEMETaJiuHUX eleMeHTiB 3 [imporeHoM), cipku (B3aeMoOIis 3 MeTallaMu, ACIKUMHU
Hemetanamu), okcumiB Cynedypy (B3aemojis 3 BOJOI, OCHOBHUMH OKCHAAaMH, OCHOBAMH),
cynbdaTtHOl KMCIOTH (B3a€EMOJiS 3 METalaMu, OCHOBHMMH OKCHIaMM, OCHOBaMH, aM(pOTEPHUMHU



CIIOJTyKaMH, COJISIMH); PIBHSIHHSI peakiliii JoOyBaHHS KHUCHIO B J1ab0opaTopii, yTBOPEHHS 1 pO3KIIaTy
o3ony. [lopiBHIOBaTH CKJIaJ, XIMIYHY aKTUBHICTh KUCHIO i 030HY. XapaKTepu3yBaTu HalBaXKIMBIIIi
rajy3i 3aCTOCYBaHHsS KHCHIO (K OKHCHHKA), O30HY (3HE3apaXeHHs BOJM), CIpKu (I0OyBaHHS
cynb(}aTHOT KUCIOTH; BUPOOHUIITBO T'yMH, CIPHUKIB, IPOTHU3AMaIbHUX MpEnapaTiB, KOCMETUYHUX
3ac00iB), cyab(paTHOT KHCIOTH (BUPOOHHULITBO MiHEPAIbHUX JOOPUB, BOJOKOH) Ta CyiabdariB (Tirnc
— y OyamiBHMUTBi, MEIWIUHI, MIgHMA Kynopoc — s OOpoThOM 31 IIKIIHUKAMH POCIHH,
MPOTPABJICHHS JIEPEBHHM). 3aCTOCOBYBATH 3HAHHA JUIi BHOOPY CIOCOOY BHSIBICHHS KHCHIO Ta
cynbdar-ioHiB (y po3uuHi).

Cknanmatu piBHSHHS peakilid, XapakTepHHUX JUIA a3oTy 1 (ocdopy (B3aemomis 3 MeTasamu,
NeIKMMH HEeMeTalaMHu), aMOHiaky (B3aeMoOJisi 3 KHCHEM, BOJIOIO, KHCIOTaMH), COJIe aMOHIiI0
(B3aeMoJIis 3 TyraMu, COJISIMH), HITPATHOT KUCIOTH (B3a€EMOJIS 3 METaJaMH, OCHOBHIUMH OKCHJIAMH,
OCHOBaMH, aM(pOTEPHUMH CHOJyKamH, cojsimu), HitporeH (IV) okcumy Ta dochop (V) okcuny
(B3aemoiisi 3 BOJIOI0, OCHOBHMMH OKCHIaMH, OCHOBaMH), opTodocdarHoi kuciotu (B3aemomis 3
MeTaJlaMHi, OCHOBHHMHU OKCHJaMH, OCHOBAMH, COJSIMH); PIBHSHHS peakiiil, sIKl XapaKTepHU3yIOTh
B3a€EMOIIEPETBOPEHHS CEPeAHIX 1 KHUCIUX OopTodocdarTiB; pIBHIHHS peakiiii TEPMIYHOTO PO3KIaay
coJied aMoHilo (XJIOpHIy, HITpaTy, KapOOoHaTy Ta TiIporeHkapOoHaTy) Ta HITpaTiB; pPIBHSIHHS
peakuiii 7oOyBaHHS aMoOHIaKy, HITpaTHOI Ta opTodocdaTHOi KHCIOT Yy Jsaboparopii.
XapaktepuszyBatu ckjiaja 1 0ymoBy mpoctux peduoBuH Pocdopy (depBonoro i 6utoro docdopy),
HaWBaXIMBILII Trajy3l 3acTOCyBaHHS a30Ty (BUPOOHHITBO aMOHIAKy, CTBOPEHHS HH3bKHX
TeMIleparyp), aMoHiaKy (00yBaHHS HITpaTHOi KUCJIOTH, BHUPOOHUITBO JNOOPUB, HAIIaTUPHOTO
CHUPTY), HITPATHOT KHUCIOTH (BUPOOHMIITBO JOOPUB, BUOYXOBHX PEUYOBHH, HITPOI€HOBMICHUX
OpraHiYHUX CIIOJNYK), HITpaTiB (BUPOOHUITBO NOOpPHB, BHOYXOBHUX pEUYOBHH), opTodocharHoi
Kuciaotu Ta oprodocdariB (BupoObHHLTBO 100pHB). I[lopiBHIOBaTH XIMIYHY aKTHUBHICTH a30Ty,
4yepBOHOTO 1 OU1oro (hocdhopy. 3acTOCOBYBATH 3HAHHS JJI1 BUOOPY CrocoOy BUSBIICHHS aMOHIaKYy,
HOHIB aMOHit0 Ta opTodocdar-ioHiB (y po3unHi).

Cxazaty piBHSHHS peakiliid, XapaKTepHUX IS BYTJICITIO 1 CHIIIIIO (B3a€MOJIS 3 aKTUBHUMHU
MeTajlaM{ 1 HeMeTaJaMH, OKCHJaMH MeTaJiuHux ejeMeHTiB), kapoon (II) okcuay (B3aemomis 3
KHCHEM, OKCHJIaMH METaTIYHUX eJeMeHTiB), kapooH (IV) okcumy (B3aeMo/ist 3 BO/I0I0, OCHOBHUMH
OKCHJIaMU, JTyramu, Byrienem), cuiiii (IV) okcuny (B3aeMoiisi 3 OCHOBHUMHU OKCHJIAMHU, JTyTraMu);
PIBHSIHHSI PEakKIlii B3a€MOTIEPETBOPCHHS CEPEAHIX 1 KUCIMX KapOOHATIB, TEPMIYHOTO PO3KIATY
KapOOHaTIB 1 TiIpoTreHKapOoHaTiB, 100yBaHHs okcuaiB KapOony B mabopaTopii.

XapakTepusyBaTu CKJaj, OyaoBy 1 (hi3udHi BIAaCTHBOCTI MpocTux peuoBuH KapOony (rpadir,
anMa3s, kapOiH), HaWBaKJIMBIIII Taly3i 3acTOCyBaHHsA anMaszy (y pi3adbHUX 1 HUTIPYBaTBHUX
iHCTpyMeHTax), Tpadiry (y BUPOOHMIITBI OJIBIIB, €JIEKTPOMIIB), AKTUBOBAHOIO BYrumiia (B
MEIMIIMHI, y TIPOTHrazax, M ouuieHHs Boau), okcuaiB Kapoony (CO sk BimHoBHHK, CO2 — y
BUPOOHHUIITBI COAM, I[yKpYy, Ta30BaHMX HAIOiB, HANOBHIOBAaY BOTHETaCHUKIB), HATPIH
rigporenkapOonary, kapoonaris Kanpemiro Ta Harpiro, cuniniéi (IV) okcuay (BUpOOHHIITBO CKIIa,
OyaiBeNbHUX MarepialliB), CHJIKATIB (CKIaI0BI IIEMEHTY, KepaMikd, MOPLENISHH, PIAKE CKIIO).
3acTocoByBaTH 3HaHHSA JUTsl BUOOPY criocoOy BusiBneHHs kapooH (IV) okcuny, kapOoHaT- 1 crITiKat-
10HIB (y pO34HHi).

Busnauatn nHaiiBaxnuBinii enemeHtu-opradorenn (C, H, O, N, S, P). Pospizusatu 3a
XapaKTepHUMH O3HAKaMU HEOPraHIuHi i OpraHiuHi CMOJYKH, MPUPOJIHI Ta CUHTETUYHI OpPraHidHi
CHOJTYKH.

XapakTepu3yBaTH KpaTHICTb, MOJISPHICTE a00 HEMOJSPHICTh KOBAJIEHTHOTO 3B’SI3KY B
MOJIEKyJIaX OpPraHIYHUX CHOJYK, G- 1 T-3B’SI30K 3a crocoOoM yTBopeHHs. [lopiBHIOBATH OJMHApHI,
MOJBIfHI, MOTPIHI Ta apoMaTH4HI 3B’SI3KM 3a EHEpri€ld 1 JOBXHUHOIO Ta IPOCTOPOBOIO
HaNpsSMIICHICTIO. AHII3yBaTH peakliifHy 3aTHICTh OPraHiYHHUX CIOJIYK 13 PI3HUMH THUIAMHU
3B’A3KIB.

Busnayatn Ttunm ribpuamsanii Ta MpPOCTOPOBY Opi€HTalilo TiOpUIHMX EIEKTPOHHUX
opbiraineit aromiB Kap6oHy B MoJieKyax OpraHiuHUX CHOJYK.

KnacudikyBati opraHiydi crosiyku 3a OyZoBOIO KapOOHOBOTO JIAHIIOTa HAa HACHYEHI
BYTJIEBOJHI allUKIITYHOT Oy/IOBM — alKaHHW, HEHACHYEH1 BYTJIEBOJHI allMKIIYHOT Oy/I0BU — allKeHH,
QIKIHW; [MKIIYHI BYIJIEBOJHI — UMKIOAJIKAHM Ta apeHW; 3a HASIBHICTIO XapaKTePUCTUUHHUX



(pyHKIIOHANBHUX) TPYH HA CHOUPTH, (HEHOJ-, TATOr€HOATKAHH, AJIBJCTiNM, KapOOHOBI KHCIOTH,
€CTepH, aMiHH, aMIHOKUCJIOTH.

Bu3nayatu romMosioru BYIJICBOJIHIB Ta 1X MOXigHHMX. PO3PI3HATH TOMOJIOTIYHI PAIM 1 KJIacu
OpraHiuHUX CIIOJIYK. Y CTAaHOBIIIOBATH BIAMOBIAHOCTI MK MPEJCTaBHUKAMHU TOMOJIOTIYHUX PSIiB Ta
ix 3aranpHUMH (opMynaMM, KIacaMH OPTraHIYHHUX CIOJIYK Ta IX XapakTepPUCTUYHUMHU
(pyHKIIIOHATBHUME) TPYIIaMHU.

Busnayatn y MoJleKynaax OpraHiYHHX CIIOJYK pi3HOI OyJOBH TEpBUHHMIA, BTOPWHHHI,
TPETUHHM, YeTBepTUHHUM atomu KapOoHy.

HasuBati opraHiuyHi CHOJIyKH 3a CTPYKTYpHHMH  (OpMylamMH, BHKOPHCTOBYIOUH
nomenkiarypy IUPAC. Cxnamatu cTpykTypHi GopMyln OpraHiuHUX CHOJYK 32 Ha3BaMU 3TiTHO 3
HomeHknaryporo [UPAC.

Busnayatu i3oMepu 3a CTPYKTYpHUMH (GopmyinamMu. PO3pisHATH CTPYKTYpHI Ta IPOCTOPOBI
(reomeTpuyHi, ab0 IMIC- 1 TpaHC-) 130MEpH. YCTAHOBJIIOBATH BIAMIHHOCTI MDK i30Mepamu 1
TOMOJIOTaMH 3a: SIKICHUM 1 KUTbKICHUM CKJIaZIOM, Oy/TOBOIO MOJIEKYII.

VYcTaHOBIIOBAaTH 3B’S130K MK OyJJOBOIO 1 BIACTUBOCTSAMHU OPraHIYHUX CIOJIYK 3 ypaxXyBaHHSIM
MEPEepO3NOALTY €JIEKTPOHHOI T'YCTHHHM Ha NPHUKIAAAaX MPONeHy (MpHETHAHHS TaJOTEHOBOJIHIB Ta
BOJIM 3T1IHO 13 paBuiioM B. MapkoBHUKOBA); criupTiB (MOAIOHICTH 10 KUCIOT); PEeHOTy (KUCIOTHI
BJIACTUBOCTI, 3[aTHICTh IO peakiliii 3aMillleHHs1 Y OEH3eHOBOMY KUIbll1); HACUUYEHUX OJHOOCHOBHX
KapOOHOBUX KHUCIIOT (KUCJIOTHI BIACTUBOCTI), aMiHIB (OCHOBHI BJIaCTUBOCTI, 3JaTHICTh aHUIIHY 10
peaxiiii 3aMilieHHs] y 0€H3€HOBOMY KUIbII1).

AmnanizyBatu XiMiyHy OyJIOBY OpraHIYHUX CIIOJYK, BUKOPHUCTOBYIOUM OCHOBHI IOJIOKEHHS
teopii O. bytneposa. [Iporno3yBaru peaxiiiiHy 34aTHICTh OPTraHIYHUX CIIOJYK, BUKOPHUCTOBYIOUH
TIOHSTTS PO B3a€EMHUM BIUIMB aTOMIB a00 TPYIT aTOMIB y MOJIEKYJIax.

KnacudikyBatu peakiii 3a ydacTIO OpraHiYHUX CIOJYK (3aMIll€HHS, TpPUETHAHHS,
BIIIIEIJICHHS, 130Mepu3allii). Y CTaHOBJIIOBATH 3B I3KH MDK OyIOBOO MOJICKYJI OPTraHIYHUX CIIOJIYK
Ta X 3JJaTHICTIO BCTYIATH B PEaKIlii IEBHOTO THUITY.

HaszuBatu mepmi 10 mpencTaBHUKIB TOMOJIOTIYHOTO pPsAIy ajKaHIB 3a HOMEHKJIATYpPOIO
IUPAC. CknagaTé MOJEKYJIApHI Ta CTPYKTYpHI (OpMYyJIM ajKaHIB; pIBHSHHS peakIlii, II10
XapaKTepHU3yIOTh XIMIYHI BJIACTUBOCTI alkaHIB (peakilis 3aMillleHHS Ha MPUKIAJl XJIOPYBaHHS
MeTaHy, IOBHE OKHCHEHHS ajJKaHIB ad0 4aCTKOBE OKMCHEHHS METaHy, TEPMIYHHUI PO3KIaJl METaHy,
KpEKIHT, 130MepH3allis ajJKkaHiB), Ta00paTOPHHI cIIOci0 J00yBaHHS METaHY.

[losicHIOBaTH sABMIE Sp°- TibpuaM3aIlii eIeKTpoHHMX opbitaneii atomis KapGony B
MoJiekynax ajkaHiB. [lopiBHioBaTH ()i3M4HI BIACTUBOCTI ajKaHIB Ha MPHUKIAII iX TeMIepaTyp
KHUIIHHSA 1 TU1aBiaeHHs. OOIpyHTOBYBATH 3aJICKHICTh MDK arperaTHUM CTaHOM 3a HOPMaJIbHUX YMOB,
TeMIlepaTypaMu IUIABJICHHS 1 KUITIHHS ajJKaHIB Ta iX BIAHOCHOIO MOJIEKYJISIPHOIO Macol0; 3AaTHICTh
JKaHIB JI0 PEakKIilid 3aMilIeHHS 3a EJIEKTPOHHOIO OyI0BOIO MOJIEKYJ, 3aCTOCYBAaHHS aJIKaHIB
(manuBO, TagbHE, PO3YMHHHMKH, JOOYBaHHS CaXi, BOJHIO, TaJOr€HOAJKAHIB) iXHIMH
BIIACTHUBOCTSAMM. Y CTAHOBJIIOBATH 3B’ S3KU MDK OyOBOIO MOJIEKYJI 1 BIACTUBOCTSIMU alIKaHIB.

Busnauatu CTpyKTypHi 130MepH ajKeHIB 3a OyJOBOIO KapOOHOBOTO  JIAHIIIOTA,
pO3TalllyBaHHIM TOJABIHHOTO 3B’SA3Ky; MDKIPYMOBI (aJdKE€HU 1 IMKJIOAJKaHU) Ta MPOCTOPOBI
(reomerpuuni, abo mmc- i TpaHc-) i3omepu. HasuBatu ankenu 3a HomeHkimatyporo IUPAC.
Cknagatu MOJIEKYISIpHI, CTPYKTYpHI (JOpPMYNHU alIKeHIB; PIBHAHHS PEakiiii, 0 XapaKTepU3yIOTh
XIMi4H1 BIACTUBOCTI €TEHY Ta MpONEHY (peakiii mpueIHaHHS BOJHIO, TAIOTEHIB, TaJIOT€HOBOIHIB,
BOJIM; IMOJIIMEpHU3allisl, YACTKOBE OKMCHEHHS €TeHY Ta NMOBHE OKMCHEHHs aJKEHIB), POMHCIIOBI Ta
nabopaTopHi crocobu Mo0OyBaHHS alKeHIB (TEpMIUHUI KPEKIHI aJkaHiB, AET1IpYBaHHS alIKaHIB,
Jerigparailii HAaCMYCHHX OJHOATOMHHUX CIHPTIB, B3aEMOJiS TaJOT€HOAIKAHIB 31 CHUPTOBUM
PO3YHHOM JIYTY, peaKilii alKiHiB 3 BOJHEM), JOOYBaHHS €TE€HY B TabopaTopii.

T[losicHIOBAaTH sABUINE Sp°- TiOpuAM3allii eNeKTPOHHUX opOitaneii aromis KapGoHy B
MOJIEKyJIaX aJKeHIB. 3aCTOCOBYBATH 3HaHHS JIsi BUOOPY CIOCOOY BHUSBIICHHS €TEHY (B3aeMOJis 3
OpOMHOI0O BOJIOIO, BOJHHUM pO3UYMHOM Kallii MEpMaHraHatry), alKeHiB (B3aeMOJis 3 OpOMHOIO
B0/I010). OOIpyHTOBYBAaTH 3aCTOCYBAaHHS AaJKEHIB (BUPOOHUITBO MOIETHIEHY, MOJINPOILICHY,
etaHoiy, l,2-muxiopoeTaHy) iXHIMH BJIACTHBOCTSIMH. YCTAHOBIIIOBATH 3B’SI3KM MDK OylOBOIO Ta
3JIATHICTIO aJIKEHIB J0 peakliii mpueHaHH. AHaNI3yBaTH IPUEAHAHHS TaJIOT€HOBOHIB Ta BOJIH JI0



NPONEeHY 3TiIHO 3 TMEpPepo3NOAUIOM EJIeKTPOHHOI TYyCTHHM B MoJIeKyai (mpaBwio B.
MapKOBHHUKOBA).

Busnayatn  CTpykTypHi 130Mepu ankiHIB 32 OyZOBOIO KapOOHOBOTO  JIAHIIIOTA,
po3TallyBaHHIM MOTPidHOTO 3B’s13Ky. HaszuBatu ankinm 3a HoMeHknatyporo [UPAC. Ckmamatu
MOJICKYJISIpHI Ta CTPYKTYpHi (popMynu ankiHiB; piBHSHHS PEaKiid, IO XapaKTEpU3YIOTh XIMiuHi
BIIACTHBOCTI alleTHJICHY (peakilil IpUeqHAHHS BOJHIO, TaJOTeHIB, TaJOTEHOBOHIB, BOAM (peaKIlis
M. Kyueposa); peakiii 3aMillleHHS — B3a€MOJIisl 3 HATpieM, aMOHIa4YHUM po34nHOM apreHTym (I)
OKCHLy; TPUMEpPH3allisl alleTUICHY, MOBHE OKUCHEHHS AJKiHIB 1 YaCTKOBE OKMCHEHHS alleTHIICHY),
MPOMUCIIOBI Ta JabopaTopHi crocobu moO0yBaHHS aneTWICHY (TEpMIYHUN pO3KIaL METaHy,
B3a€MOJIiSl KalbIild alneTHJICHITy 3 BOJOIO, peakiis 1,2-muxiopoeTany 3i CHHPTOBHM PO3YHHOM
nyry). OOTpyHTOBYBaTH 3aCTOCYBaHHS alleTWJICHY (Ta30Be pi3aHHS 1 3BapIOBAHHS METAIB;
NoOyBaHHS ~ BIHUTXJIOPHUIY, TOJIBIHUIXJIOPUIY, OITOBOIO  IbJETiqy), 3yMOBIEHE HOTO
BJIACTUBOCTSIMHU.

[TosicHroBaTu siBUIIE Sp-TiOpUaU3aIlii eneKTpOHHUX opoiraneit atomiB KapOony B Mosekymax
alKiHIB. 3aCTOCOBYBaTH 3HAHHS /s BUOOpPY cHocoOy BHSBIIEHHS auneTWieHy (B3aeMoAis 3
OpOMHOIO BOJIOIO, BOJJHUM PO3YMHOM KaJliii IIepMaHraHary, aMOHIaYHUM po34rHOM apreHtym (I)
OKCHUZY), aJIKIHIB, IO MICTATH y ckiall Mosiekyal C—H 3B’s3ku (B3aemofist 3 OpPOMHOIO BOJOIO,
aMoHI1ayHUM po3urHOM apreHTyM (I) okcuny). [lopiBHIOBaTH peakiiiiHy 3/1aTHICTh €TEHY 1 €THHY B
peaKIisix TpUETHAHHSA. YCTAaHOBIIOBATH 3B 30K MDK OYyIOBOIO Ta 3MATHICTIO AalETHICHY [0
peaxIriii mpueIHaHHS, 3aMIIICHHS.

Ckiagati MOJEKYJISIpHY Ta CTPYKTYpHY ¢opMynu OeH3eHy; pIBHAHHS peakuid, Mo
XapaKTepU3yIOTh XIMIYHI BIACTUBOCTI O€H3EHY (peakilii 3aMillleHHs 3a y4acTIO TaJIoreHiB, peakiii
MpUETHAHHS — TIpyBaHHs Ta XiopyBaHHs (hv), okucHeHHs ), T0OyBaHHs O€H3€HY B IPOMHUCIOBOCTI
(kaTayiTUYHE JETiApYBaHHS TEKCaHy, IUKIOTeKcaHy, TpUMepu3allisd anetusieHy). Po3pisHsaTu
HEHAaCHYEH1 Ta apOMaTHYHI BYTJICBOIHI.

TTosICHIOBATH SBUIIE SP>-TiOpPUIM3allii eleKTPOHHNX opbiTa el atomiB Kap6oHy B Monekyii
OCH3eHY, CTIMKICTh OCH3€HYy 10 [ii OKHCHUKIB Ta HWOro 3JaTHICTh 1O peakiiid 3aMilleHHs.
[TopiBHIOBaTH 3B’s13KM MDK aToMamu KapOoHY B MoJieKyliax O€H3eHY, ajKaHIB 1 aJIKEHIB, PEaKIIiHY
3aTHICT OCH3EHY, aJIKaHIB 1 aJIKEHIB y peaKI[iaX 3aMillleHHs Ta OKUCHECHHS.

HasuBatu mpomyktu mnepepoOku HapTH Ta KaMm siHOro Byriuuiss. HaBomutu mnpuximamu
BUKOPHUCTAHHS MPUPOAHOT BYIJIEBOJHEBOI CUPOBUHU SIK JpKepesia OpraHiyHuX crnoiyk. CkianaTu
PIBHSIHHS PEaKIlii, 10 BiZOYBArOTHCS ITiJ] Yac CHaJIoBaHHS MPUPOIHOTO razy. Po3pi3HATH peakiiii,
K1 BiZOYBarOThCS IIiJl Yac KPEKIHTYy Ta apoMaTu3allii ByrjeBojHiB. [lopiBHIOBAaTH AETOHAIINWHY
CTINKICTh OCH3MHIB 3 YpaxyBaHHSM iX OKTAaHOBHX YHCEIL.

Busnauatu cTpyKTypHI 130MepH OJTHOATOMHUX HACUYEHUX CIHPTIB 3a Oy10BOIO KapOOHOBOTO
JIQHITIOTA, PO3TAIlyBaHHAM TIAPOKCHJIBHOI TPyNMM Ta MDKKIAcoBi i3oMepu (erepu). HazuBatm
OJIHOATOMHI HacHYe€Hl CIIUPTH, a TAKOXK ETHJICHIIKOJIb 1 TiinepoJ 3a HoMeHkiaryporo TUPAC.
KnacudikyBatu cniuptu 3a 0yJJ0BOIO KapOOHOBOIO JIAHIIOTa — HACHYEHI, HEHACHYEHI, 33 KUIbKICTIO
TIPOKCHIIBHUX TPYH — OJHO- 1 6araToatoMHi, 3a mpupo10to aromiB KapOoHy, 3 SKMMH croTydyeHa
TiIPOKCUIIbHA T'PyIa, — NEePBUHHI, BTOPUHHI, TPETHHHI CIUPTH.

Ckrmagatd  MOJIEKYNSApHI, CTPYKTypHI (QOpMyIu CHOUPTIB; PIBHAHHSA peakuid, wio
BiI0OpakaloTh XiIMiYHI BIACTHBOCTI HACHYEHHX OJHOATOMHHX CIHUPTIB 1 TIinepoay (peaxiiii
3aMIIIEHHS — B3aeMOJISl 3 aKTHBHUMH MeETajaMH, TaJOTeHOBOJHSAMHM, ecTepHudikaris,
MDKMOJIEKYJISIpHA JIeTipaTallisi, BHYTPIIIHbOMOJEKY/ISIpHa Jerijparallisi, 4acTKOBE Ta IIOBHE
OKHCHEHHS), TPOMHUCIIOBI criocobu noOyBaHHS MeTaHONy (i3 CHHTe3rasy), eTaHolny (Timparali€ero
eTeHy, (PepMEHTATUBHUM OpPOIIHHSAM TJIIOKO3H, BIAHOBJIECHHSM €TaHaJI0) 1 JJabopaTopHi crocoou
N00yBaHHS CIUPTIB (TiAPOJi3 TajloreHoalKaHiB). XapakTepusyBaTu CKiaj 1 OyloBY MOJIEKYI
OJIHOATOMHUX HAaCHYEHUX crupTiB. OOIpyHTOBYBATH 3aCTOCYBAaHHS €TaHOIY (0OyBaHHS OLTOBOT
KHCJIOTH, JIETUJIOBOTO €Tepy) Ta MeTaHouy (00yBaHHS (opManberiny) IXHIMH BIACTUBOCTSIMHU.
[TopiBHIOBaTH (i3MUHI BIACTUBOCTI (TeMIepaTypu KHITIHHS, PO3YMHHICTH Yy BOJI) OJHOATOMHHX
HAaCHYEHHMX CHHPTIB 1 BIAMOBIAHMX AJIKaHIB, METAHOJY, €TAHOJY, €THJICHIJIKOIIO Ta TIILEpOoIy;
AKTUBHICTh OJHOATOMHUX HACHUYEHUX CIHUPTIB, BOAM 1 HEOPTaHIYHMX KHCIOT Yy pEaKIlisfax i3
JTYKHUMHU MeTajlaMU. Y CTAHOBJIIOBATH 3B’ 3KH MIXK €JIEKTPOHHOIO OY/I0BOIO MOJIEKYJI OJJHOATOMHHUX
HAaCHYEHMX CIUPTIB Ta IXHIMU (PI3UYHUMH 1 XIMIYHUMHU BIACTUBOCTSAMH.



Cknagatu piBHSHHS peakiliid, M0 BiqoOpakarTh XIMIYHI BJIACTHBOCTI ETHJICHTJIIKOIIO Ta
riinepony (B3aemonis 3 HarpieM, kynpym (II) rizpoxcunom (6e3 3anucy piBHAHHS peaxiiii), TOBHE
OKHCHEHHS); TJIIEpoay (B3aeMOMis 3 HITPATHOK KHCIOTOIO, BUIIMMH HACHYCHHMH Ta
HEHACHYCHUMHU KapOOHOBUMH  KHCIOTaMH); JOOYBaHHS riiuepony (OMWJIGHHS JKUPIB).
VYcTaHOBMIOBATH 3B’SI3KM MK OyJOBOIO MOJIEKYJ 0araTOaTOMHHUX CIHPTIB Ta iX BIACTUBOCTSIMH.
3acTocoByBaTH 3HAHHS I BHOOpPY CHOCOOy BUSIBICHHS 0araroaTOMHUX CIHUPTIB (B3aeMOJis 3
kynpyM (II) rizpokcumom).

CknamaTd  MOJIEKYJSIpHY, CTPYKTypHY Gopmynu ¢QeHosry, pIBHSAHHS peakiiif, 10
BiZJOOpakaroTh XIMiUHI BIACTUBOCTI (PeHOITY (peaKIlii 3a y4acTIo TIAPOKCHIBLHOI IPYIH — B3aEMOJIis
3 HaTpieEM, HATPId TIAPOKCHIOM; PEaKIii 3a y4acTio OEH3€HOBOTO KUIbLS — B3a€EMOJIA 3 OPOMHOI0
BOJIOI0, HITPATHOKO KHCIOTOK), WOro J0OYBaHHS B TPOMHCIOBOCTI (TLAPOJII3 XIIOPOOCH3EHY).
OOrpyHTOBYBaTH B3a€EMHHUH BIUIMB TiIPOKCHJIBHOT TpymH 1 OEH3EHOBOTO KUTBLS B MOJIEKYI
¢enouy. IlopiBHIOBaTH KHCIOTHI BIACTUBOCTI COUPTIB, (peHOITy 1 KapOOHATHOI KUCIOTH; 3/1aTHICTh
OeH3eHy 1 (eHONy 10 peakiliii 3aMilleHHs. YCTaHOBJIIOBATH 3B’SI3KM MDK OYJIOBOIO MOJICKYIH
(deHoy 1 1oTO BIIACTUBOCTAMH. 3aCTOCOBYBATH 3HAHHS JIJII BUOOPY CIIOCOOY BUSIBIICHHS (hDEHOITY
(B3aemoist 3 pepym (III) xmopumom, 6pOMHOIO BOOIO).

BusHauatu CTpyKTYypHI 130MepHu allbJeriiiB 3a OyJAoBOIO KapOOHOBOro nasitora. Hasusaru
anpserinu 3a HomeHknaryporo I[UPAC. HaBonuTu npukiaam 3acTOCyBaHHS eTaHaO (I0OyBaHHS
OIITOBOT KMCIIOTH, €TUJIOBOTO CIIUPTY) Ta MeTaHalo (70OyBaHHSA (GOpMaliHy, YpPOTPOIIHY) IXHIMH
BIacTUBOCTAMU. CKIIalaTH CTPYKTYpH1 (GOPMYIIH MOJIEKYJ albJAET1AIB Ta iX CTPYKTYPHHUX 130MEpiB;
PIBHSIHHSI PEaKIlii, M0 BiMOOpaXkaloTh XIMIYHI BJIACTMBOCTI ajbJCTiIB (BITHOBJIEHHS, YaCTKOBE
OKHUCHEHHS), MOOyBaHHS €TaHAIIO B IMPOMUCIIOBOCTI (TimpaTalfi€lo ameTwieHy 3a peakiiero M.
Kyudeposa) 1 naGoparopii (OKMCHEHHSM €TaHOIY). 3aCTOCOBYBaTH 3HaHHA IJs BHOOpPY cCHocoOy
BUSIBJICHHS QJIBJIETIIB 32 SIKICHUMH PEaKkiiIMU — B3a€EMOJIA 3 aMOHIAYHUM po34rHOM apreHTyM (I)
okcuny, kyripym (II) rizpoxcugom.

BuzHauatu CTpyKTypHI 130MepH HACUYCHHX OJTHOOCHOBHHMX KapOOHOBHUX KHUCIOT 3a OyI0BOIO
KapOOHOBOTO JIAHITIOTA, MDKKJIAcoBl 13omepu (ectepw). HasmBatm 3a HOMeHkmaryporo [UPAC
HacHYeHl OJHOOCHOBHI KapOOHOBI KHCJIOTH, JaBaTH TPHUBIAIbHI HAa3BH MEPUIUM TPHOM
OJIHOOCHOBHUM KapOOHOBHM KuciotaMm. KiacudikyBaTu KapOOHOBI KHCIOTH 3a OyI0BOIO
KapOOHOBOTO JIaHIIOra (HACHMYEHI, HEHACHYCHi), KUIBKICTIO KapOOKCWIBHUX Tpyn (OJHO-,
JIBOXOCHOBHI) 1 KUTbKICTIO aToMiB KapOoHy B iX MoJiekynax (HUXKYi, BUIII).

Cknagatu GopmMynu CTpYKTYpPHHUX 130MepiB HACUYEHUX OJHOOCHOBHUX KapOOHOBUX KHCIIOT;
PIBHSIHHSL pEakIlif, 10 BiIOOpaKarOTh XIMIYHI BJIACTUBOCTI KapOOHOBUX KHUCIOT (B3a€EMOIIS 3
AKTUBHUMH METajlaMH, OCHOBHHMH OKCHJIAMH, OCHOBAMH, COJSIMM KapOOHATHOi KHUCIOTH,
CIUpTaMu); PIBHSHHSA PpeaKkiliii J0OyBaHHS METAHOBOI KHUCIOTH (OKHMCHEHHS METaHy, B3a€MOJIis
kap6oH (II) oxcumy 3 HATPi TIIPOKCHUIOM 13 MOJANBIIOK M€ XJIOPUIHOT KACIOTH) Ta €TaHOBOI
KHUCJIOTH (OKUCHEHHS OyTaHy, €TaHOJTy, €TaHaJIo).

OOrpyHTOBYBAaTH 3[aTHICTh HMKYMX KapOOHOBUX KHUCIOT JI0 €NEKTPOJITUYHOT AucoIlialii, a
iX pO3uYMHIB — 3MIiHIOBaTH 3a0apBJICHHS 1HJAMKATOPIB; OCOOJIMBI XiMIYHI BJIACTHUBOCTI METaHOBOI
KUCTIOTH (3IATHICTH O OKHMCHEHHS — B3a€MOJisl 3 aMOHIa4yHUM po3uuHoM apreHtym (I) oxcuny,
kynpym (II) rimpokcunom). IlopiBHioBatu (i3WuHiI BJIACTUBOCTI (TEeMIEpaTypud KHUIIIHHS,
PO3YHHHICTh Y BOJi) HACHYCHHX OJHOOCHOBHHX KapOOHOBHX KHCJIOT 1 OJIHOATOMHUX HACHYEHUX
CHUPTIB; KUCIOTHI BIACTUBOCTI KapOOHOBHMX KHCJIOT B MEXaX TOMOJIOTIYHOTO PSIy, a TaKOX 31
CUpTaMH, (PEHOJIOM 1 HEOPraHIYHUMH KHUCIIOTaMH. Y CTaHOBJIOBATH 3B’S3KH MK €JIEKTPOHHOIO
Oy/10BOIO MOJIEKY 1 PI3MUHUMM Ta XIMIYHUMHU BIACTUBOCTAMHU KapOOHOBHX KUCIIOT.

BusHauatu cTpyKTypHi 130MepH ecTepiB KapOOHOBHUX KHCIOT 3a Oya0BOIO KapOOHOBOTO
JIaHIIOTa, MDKKJIACOB1 130MepHu (Kap6OHOB1 KHUCJIOTH); CTPYKTYpHI (OpPMYNIH KHUPIB — TPHOJIEiHY,
TpucTeapuHy; (GOpMynu cosieil NajdbMITUHOBOI 1 cTeapuHOBOi kuciaoT. HasuBatu ecrepu 3a
HoMeHkarypoto IUPAC. KnacudikyBatu »upu Ha TBapuHHI 1 pociuHHI; TBepAi 1 piaki. CkianaTu
PIBHSHHS peakiliii yTBOpeHHs ecTepiB (ectepuikailis) i iX TiApoJidy; pIBHSHHS peakuii, sKi
BiZIOOpakaroTh BIACTUBOCTI )KUPIB (OMUJICHHS, TIpyBaHHs).

VYcraHoBMIOBaTH  3B’SI3KM MDK  CKJIagoM, OyJOBOIO  MOJEKYJ, BIACTUBOCTSIMH Ta
3aCTOCYBAHHSIM JKHUPIB. 3aCTOCOBYBAaTH 3HAHHA Ui BHOOpY crocoOy BHSBIIEHHS HEHACHYEHHX
PIIKHX XUPIB (B3aeMOis 3 OPOMHOIO BOJIOIO).



Po3pi3asiT MOHO-, AM- Ta moJjicaxapuaud. HaBOAWTH TpUKIamM 3aCTOCYBaHHS TIIIOKO3H,
KpoxMaiio (BHUPOOHHUIITBO €TAaHOTY) Ta MET0N03H (J0OYBaHHS MITYYHOTO AaI€TaTHOTO IIOBKY)
ixHiMu BractuBocTsMH. CKIIamaTH PIBHSHHS pPEakiliid, M0 BiIOOpakaroTh XiIMiYHI BIACTHBOCTI
TJIFOKO3W (TTOBHE 1 YaCTKOBE OKHMCHEHHS, BIIHOBIICHHS, CIIUPTOBE Ta MOJIOYHOKHCIE OpOiHHS,
ectepuikairis, B3aemois 3 kKynpyMm (II) rimpokcumom 6e3 HarpiBaHHs Ta 3 HATPIBAHHSIM ), CaXapo3u
(TOBHE OKHMCHEHHS, T1ApPOJIi3, YTBOPEHHS CaxapariB), KPOXMaIIO (KHCIOTHUM Ta (hepMEeHTaTUBHUI
ripoti3z) 1 nenrosio3n (MOBHE OKMCHEHHS, TiIpoJIi3, ecTepu(ikaiis — yTBOPCHHs TpHUAIETATy Ta
TPHUHITPATy LENIONI03U), (POTOCHMHTE3y. YCTAaHOBIIOBATH MOAIOHICTH 1 BIIMIHHICTH KpOXMAIIO Ta
IIEJTFOJIO3H 32 CKJIAJI0OM, OYJIOBOKO MOJICKYJ 1 BIACTUBOCTSIMH. 3aCTOCOBYBATH 3HAHHS UISI BUOOPY
criocoOy BHUSBJICHHS TIIIOKO3U (B3a€MOJIist 3 aMOHIauHUM po3unHOM apreHTyM (I) okcmmy, peakuii 3
kynpyM (1) rizpokcuaom) i Kpoxmaio (B3aeMOIis 3 HOIOM).

Busnayatu crpykrypHi GopMmynu i30MepHHX aMiHIB 3a OyJOBOIO KapOOHOBOTO JIAHITIOTA,
MIOJIOKEHHSIM aMIHOTPYIIM Ta MDKBHJIOBI 130MepH (IIEpBUHHI, BTOPUHHI, TpeTUHHI aMinn). Ha3zuBatu
amiHn 3a HoMmeHkiaryporo IUPAC. KnacudikyBaTu amiHM $IK TMOXiOHI aMOHIaKy (IIE€pBUHHI,
BTOPHMHHI 1 TPETUHHI) Ta 3a OyJZOBOIO KapOOHOBOIO JIaHLora (HacuueHi, apomaruyHi). Ckianatu
PIBHSIHHS peakiiii, 110 BigoOpa)kaloTh XIMIYHI BJIACTUBOCTI HAaCHUYEHUX AaMIHIB SIK OpraHidHHUX
OCHOB (B3a€MOJIs 3 BOJOI, HEOPraHIYHUMHU KHCIOTaMH; TOpIHHS); aHUIHY (B3aemMomdis 3
HEOPraHIYHUMU KUCIIOTaMH, OpOMHOIO BOJIOI0); 100yBaHHS aHUIIHY (BIAHOBJIEHHS HITPOOEH3EHY —
peakiiss M. 3ixina). OOrpyHTOBYBaTHM OCHOBHI BJIACTUBOCTI HACHYCHHX aMIHIB Ta aHUIIHY;
3MEHIIECHHS OCHOBHUX BJIACTHMBOCTEH 1 30UIBIIEHHS PEAKI[IMHOI 37aTHOCTI aHUTIHY B PEaKIisx
3aminieHHs. [lopiBHIOBATHM OCHOBHI BJACTHBOCTI aMOHIaKy, NMEPBUHHUX, BTOPUHHUX, TPETUHHHX
HAaCUYEHUX aMIHIB Ta aHLTIHY.

HaszuBatu aminokucimotu 3a HoMeHkimarypor [UPAC. Ckmamaté CTpyKTypHI (GopMynnn
HaWIPOCTIIINX aMIHOKHUCIIOT — ITILKMHY (aMIHOETaHOBOI), ajlaHIHY (2- aMIHONPONaHOBO1); PIBHAHHS
peakiiifi, 1o BimOOpaXkaroTh XIMIYHI BJIACTHBOCTI AaMIHOKMCIOT Ha TPHUKIAAl B3aEMOJIl
aMIHOETAaHOBO1 KHMCIIOTH 1 2-aMIHOMPOMAHOBOT KHCIIOTH 3 HEOPTaHIYHUMH KHCIIOTaMH, OCHOBaMU;
YTBOPEHHSI JU-, TpU-, HoJinentuaiB. OOrpyHTOBYBaTH aM(pOTEPHICTh aMIHOKHCIIOT, YTBOPEHHS
Oimossapuux HoHiB. [lopiBHIOBaTH 3a OyIOBOIO MOJIEKYT 1 XIMIYHAMH BJIACTUBOCTSIMH
aMIHOKHCIIOTH 3 KApOOHOBUMH KHUCIIOTAMH Ta aMiHAMH.

XapakTepuzyBaTl TMPOIECH TiApoJi3y, aeHaryparlii OuUTKiB. 3acTOCOBYBaTH 3HAHHS IS
BHOOPY criocoOy BUSBJICHHs OUIKIB (KCAaHTOMPOTETHOBA Ta OlypeToBa peakxirii).

KnacudikyBatn mnojiMepu 3a NUIAXOM OJep)kKaHHS (IPUPOJHI, IITYYHI, CHHTETHYHI),
BIIHOIIEHHSM JO HarpiBaHHsa (TEPMOIUIACTHYHI, TepMOpeakKiliiHi); OymoBow  (JTiHIiHHI,
posramyxeHi, citdacti). Cknamaty piBHSHHS  peakiid mojiMepu3anii 3  yTBOPCHHSIM
HaWBaXJIMBIIUX TOJIMEpiB (TIOJIETUJICHY, TOJINPOMNUIEHY, MOJICTUPEHY, TOJIBIHUIXIOPHUIY,
tediiony, deHonpopManbaETIMHUX CMOJ, TOJII30MPEHy, MONIOyTadi€eHy, KampoHY, JaBCaHY).
Po3pi3HsATH crmocoOu yTBOPEHHS BHCOKOMOJICKYJISIPHUX CHOJYK (peakiii mosiMepu3aliii Ta
nonikoneHcaiii). [TopiBHIoBaTH BIIaCTUBOCTI MPUPOAHUX (0aBOBHA, JILOH, IIOBK, BOBHA), INTYYHUX
(TyyHuil ameraTHUW 1 BICKO3HMI IIOBK) Ta CHHTETUYHUX BOJIOKOH (KalpoH, JIaBCaH).
YcTaHOBIIOBATH 3B’ SI3KU MDK BJIACTUBOCTSIMH Ta 3aCTOCYBaHHSIM MOJIIMEPIB.

[TopiBHIOBaTH XIMIYHI BJIACTUBOCTI OPraHIYHHUX CHOJYK PI3HUX KIAaciB. YCTaHOBIIOBATH
3B’SI3KM MDK CKJIAJIOM 1 XIMIYHMMH BJIACTUBOCTSIMH OPTaHIYHHX CHOJYK PI3HHUX KJIAciB, MiK
OpraHiYHUMH Ta HEOPraHIYHMMM CIOJyKaMH; TEHETHYHI 3B’S3KM MDK OpraHiyHUMH Ta
Heopra"iyHUMHU cronykamu. CkiagaTv pIBHSHHS peakilii — B3a€EMOIEPETBOPEHb OPraHIdYHUX
CMOJIYK PI3HHX KJIACiB.

OO6uucnoBaTH BITHOCHY MOJIEKYISPHY Ta MOJSPHY Macu PEYOBHMHU; KUIbKICTh YACTUHOK Yy
MEBHIA KUTBKOCTI PEYOBHMHHU, Maci pedyoBHHH, 00’eMi raszy; o0’eM maHoi Macu abo KITbKOCTI
PEUOBHUHHU ra3y 3a H. y.; BIIHOCHY I'yCTHHY ra3y 3a IHIIUM Ia30M; MacoBi Ta 00’eMHI (JuIs rasis)
YacTKH PEYOBHUH Yy CYMIIlli; CEpEIHI0 MOJIAPHY Macy CyMIilli ra3iB; MacoBY 4YacTKy €JIE€MEHTa Y
crnoiyii 3a 1 GpopMyinor0. YCTaHOBIIOBATH XIMIYHY (OPMYIY CIOIYKHM 33 MAacOBHMHU YacTKaMH
€JIEMEHTIB, 110 BXOJATH J0 11 CKIIafy.

OO0uucinoBaTH MacoBY YacTKy PO3YMHEHOI PEUOBHHU B PO34MHI, Macy (00’€éM) po3uuHy Ta
PO3YMHHMKA, Macy PO3YMHEHO1 peYOBUHH. BUKOHYBaTH OOYHCIEHHS AJI MPUTOTYBaHHS PO3YMHIB
13 KpHCTAJIOTiApaTiB.



OOuncnioBaTH 3a PIBHAHHAM XIMI4HOI peakuii macy, o0’em (mis ra3y) abo KUIBKIiCTh
pPEYOBHHU peareHTy abo MPOAyKTYy 3a BILIOMOIO Macow, o0’eMoMm (it ra3y) abo KUIBKICTIO
PEUOBMHHM IHIIIOTO PEareHTy abo MpOJaYKTY; BITHOCHHWH BHXIJI MPOAYKTY peakiii. YCTaHOBIIOBATH
XiMiuHy (OpMydy pPEUYOBMHM 32 KUIBKICHUMHU JaHUMH TIPO PEAreHTH 1 MPOAYKTH PEaKIil.
BukonyBati OOYHCICHHS, SKIIO PEYOBHMHM MICTATHh JOMINIKM a00 HasBHI B HAJJIUIIKY.
Po3B’s13yBatn koMOiHOBaHI 33141 (MO€HAHHS HE OUTbIIE ABOX aJTOPUTMIB).

3. IPOI'PAMA CHIBBECI/IN

I. 3BATAJIbHA XIMIA

1.1 OcHoBHI XiMi4YHi IOHATTH.

PevoBuna. [loHsATTS pedoBrHa, Qi3udHe TLIO, MaTepiall, MPOCTa peYOBUHA (METalI, HEMeTal),
CKJIa/IHAa PEYOBHUHA, XIMIYHUN eneMeHT. HaliqpiOHilIl YaCTUHKM pPEYOBHHU — aTOM, MOJIEKYINa, HOH
(kaTioH, aHioH). Pi3UuyHI Ta XIMIYHI BJIACTUBOCTI pedoBUMHU. CKIilaJ, PEYOBUHU (SIKICHUH,
KUIbKICHUI). BasleHTHICTh XIMIYHOTO ejleMeHTa. XIMIYHa (Haimpocrimia, ICTUHHA) 1 rpadiyHa
(ctpykrypHa) popmynu. ®@i3uyHe sBUIIE Ta XiMIuHA peakiis. BigHocHa aToMHa 1 MOJeKyJIsipHa
(bopmynpHA) Macu, MOJSpHA Maca, KUIbKICTh pedoBUHH. ONUHMII BUMIPIOBAHHS KUTBKOCTI
PEUYOBHHH, MOJIIPHOI MacH, MOJISIPHOTO 00'eMy; 3HaUEHHS TEMIEPATypu W THUCKY, SIK1 BIANOBIIAIOTh
HOPMaJIbHUM yMOBaM (H.y.); MOJISIpHUN 00'eM Ta3y (3aH.y.). 3aKOH ABOTraJpo; 4HuciIo ABOTajpo.
Cepenns BiTHOCHA MOJICKYJISIpHA Maca MOBITpsi. MacoBa 4acTKa eJIeMEeHTa Y CIIOJYIIL.

1.2 XimiuHa peakuisi.

XiMIyHa peakiisi, CXxeMa peakilii, XiMiYHe PIBHSIHHSA. 3aKOHU 30epeKeHHs] Macu PEYOBUH Mif
yac XIMIYHOT peakilii, 00’€MHHMX CIIBBIIHOIIEHb ra3iB y XiMiuHIi peakiii. 30BHIMIHI eQeKTH, 110
CYNMPOBOJIKYIOTh XIMIuHI peakiii. Turmm ximMiuaux peaknid. Kimacudikarmis XIMIYHHX peakiiiid B
opraHivHiii xiMii (TIpH€IHAHHS, 3aMIMICHHs, BIMIMICTUICHHS, i13oMepu3allii). TermoBui edexT
XIMIYHOT peakiiii, TepMoXiMiuHe piBHAHHA. [IOHATTS OKWCHUK, BITHOBHUK, OKHCHCHHS,
BimHOBINIeHH. ["anbBaniunuii enemeHT. IIBuakicTs XiMiuHOi peakiii. Katamizarop. Brums pizHux
YUHHUKIB Ha MIBUJKICTh XIMIYHOT peakiii. XimiuHa piBHOBara, [Ipunamun Jle [llarense.

1.3 byxoBa aroma ii mpocTux HOHIB.

Cxmana Toma (sapo,eleKTpoHHa 000s0HKa). [TOHATTS HYKJIOH, HYKJIiA, 130TOMH, MPOTOHHE
YUCJIO, HYKJIOHHE 4YHCIIO0, OpOiTanh, €HEpreTW4yHi piBeHb 1 MiApPIBEHb, CHApeHI W HecmapeHi
€JIEKTPOHH; pajilyc aToMa, MPOCTOro HOoHa; OCHOBHMUIA 1 30y/keHHui ctanu atoma. Gopmu s- 1 p-
opOitaneir, po3MilieHHss popoOitaneld y npoctopi. IlociimoBHICTh 3alOBHEHHS €JICKTPOHAMH
€HEePreTUYHUX PIBHIB 1 MiApiBHIB B aToMax enemMeHTiB Nel-20 1 26, enexkTpoHHi HopMyau aTOMIB, 1
npocTux WoHiB eneMmeHTiB Nel-20 1 26 Ta ixHi rpadiydi BapiaHTU. BajeHTHI CTaHU €JIEMEHTIB.
CryniHb OKMCHEHHS €JIEMEHTa B peUOoBHHI. MOKIIMBI CTYIIEH1 OKUCHEHHS HEMETAIYHUX CJICMEHTIB
MaJIuX MepioIiB.

1.4 IlepionnyHuii 3aK0H i NepioaMYHA cUcTEeMAa XiMIiYHUX eJIeMEHTIB.

[lepiognunuii 3akoH ( cydacHe popmymntoBanHs). CTpyKTypa KOPOTKOTO 1 IOBIOI'O BapiaHTIB
MepioMYHOT CUCTEMU; Mepioau, Tpymnu, HiArpynu rojoBHi (A), nmoOiuni (b). IIpoTonne uucio
(MOpsSAKOBHM, aTOMHUN HOMEp €JIEMEHTa), Miclle MEeTaTYHUX 1 HEMETAIIYHUX EJIEMEHTIB Y
NepiouyuHid cucTeMi, mepiojgax 1 rpymax; JyXHi, IHEpPTHI eleMeHTH, rajoreHu. [lepioauuHicTh
3MiH BIIACTUBOCTEH €JIEeMEHTIB Ta iXHIX CIIOJYK Ha OCHOBI YSIBJI€Hb PO OyJ0BY aTOMIB.

1.5 XimiuHnii 3B’ 130K.

OcHOBHI BHIM XIMIYHOTO 3B'3Ky (MOHHMIA, KOBaJIeHTHUH, BOJHEBUH, METaIIYHUI).
OOMIHHMI Ta JOHOPHO-AaKUENTOPHUI MeXaHI3MH YTBOPEHHS KOBaJeHTHUX 3B'sa3KiB. Ilpoctui,
NO/IBIHHUM, MOTPIHMNA, MONAPHUNA Ta HENOJSPHUN KOBAJEHTHI 3B'A3KH. ENEKTpOHEraTHBHICTbH
enemenTta. EnekrponHa ¢opmyna monekynu. PedoBUHU aTOMHOI, MOJIEKYISIpHOI, HOHHOT OYyA0BH.
Kpucraniyauii i amopdHHMIl CTaHM TBepAMX pEYOBUH. THUIM KPUCTATIYHUX TIPATOK (ATOMHI,
MOJIEKYJISIpHI, HOHHI, MeTalliuH1). 3aleXHICTh (QI3MYHUX BIACTUBOCTEN PEYOBUH BiJl iXHBOI OYI0BH.

1.6 Cymim peyoBuH. Po3unnn.

Cywmimri ogHOpinHi (po3unHu) Ta HeoaHopiaHi. [ToHsATTS mpo mucnepcHi cucremu. KonoinHi
Ta ictuHHI po3unHu. Cycnensii, emynbcii, aepo3oii. MacoBa i 00’eMHa (A7 Ta3y) YacTKH
pPEUOBMHM B  CcyMimi. MeToau  pO3AUIEHHS  CyMIllei: BiACTOIOBaHHS, (UIbTPYBaHHS,



HEeHTpU(YryBaHHs, BHIIAPIOBAHHA, JAUCTHIALISA (meperonka). bymosa monekynu Bomu. [loHsATTS
PO34YMH, PO3UMHHHK, PO3UMHEHA PEYOBHHA, KPUCTAIOTApaT. PO3UMHHICTS pedOBHH, 1 3aJICKHICTD
BiJ pi3HMX 4yMHHMKIB. HacudeHi i HeHacuyeHi, KOHIICHTPOBaHI i po3BeneHi po3unHU. MacoBa
JacTKa PO3YMHEHOT PEUOBMHU Yy pO3uMHi. Enexrpodir, HeenekTpoiT. EnexTponitnana qucomianis,
CTymiHb enexTpolniTunoi mucouianii. MouHoMonekynspHe piBHsSHHA. «Peakuil 0OMiHy» Mix
eJIleKTpoJiTaMu y po3unHi. BogneBuit nokasuuk (pH). 3abapBienHs iHAUKaTOpIiB (YHIBEPCAIBHOTO,
deHondraneiHy, METHIOPAaHXKY) B KHCIOTHOMY, JYXHOMY 1 HEWTPaJbHOMY CEpeIOBHIIAX,
3HadeHHs pH s koxxHOTO cepenoBuina. ['inmposi3 coneid. SkicHi peakii Ha 1esKi HOHH.

II. HEOPT'AHIYHA XIMIA

2.1 Heopraniuni peuoBuH# i ixui BaacruBocti. Hemerasm.

3arasibHa XapaKTEPUCTHKA HEMETAIIYHUX €JEeMEHTIB (Micue y MepioAndHId CcucTeMi,
OCOOJIMBOCTI €JICKTPOHHOT OymoBM aToMiB). Di3WyHI BIACTUBOCTI HEMETATIB. AJIOTPOIis.
AnoTtporHi MoaudiKalii HeMeTalIYHUX eJIeMeHTIB. SIBuie aacopOIlii (Ha MpUKIIaAi aKTHBOBAHOTO
Byruuist). OKHMCHI Ta BIJHOBHI BJIACTUBOCTI HEMeTaliB. 3acTocyBaHHS HemeTaniB. OKCHUIEH.
[Mommpenicte Ocureny B mpupojl. Kucenb, ckian #oro mosiekyiau. llommupeHicTs y mpupoi.
®di3uyH1 BIACTUBOCTI KUCHIO. Oniep>kaHHs KUCHIO B JTabopatopii (3 ['iaporeH-nepokcuy 1 BOau) Ta
npomuciioBocTi. CriocoOu 30upaHHsl KUCHIO. JIOBEIEHHS HAsBHOCTI KMCHIO. XIMIUH1 BJIACTHBOCTI
KHCHIO: B3a€MOJIisI 3 POCTUMU 1 CKIIagHUMU pedoBruHaMu. Koioo6ir Okcureny B npupoi. O30H.
3acTocyBaHHS Ta 010JOTTYHA POJIb KMCHIO. OKHCHEHHS (TOPIHHS, MOBUIbHE OKUCHEHHS, IUXAaHHS).
YMOBM BUHMKHEHHSI Ta NPUMHUHEHHS ropiHHSA. CHOJyKH HEMETalIYHHUX eJeMeHTIB 3 ['igporeHom.
BractuBOCTI BOAHUX PO3UMHIB ITUX CIOJIYK, iX 3aCTOCYBaHHs. OKCHIM HEMETATIYHUX €IIEMEHTIB,iX
yMIicT B arMmocdepi. 3aranbHa XapakTepUCTHKa METAIIYHUX €JeMEHTIB (Micle y NepioauyHii
CUCTEM1, 0COOIMBOCTI €JIEKTPOHHOI Oy10BH aTOMiB). Di3WYHI BIACTUBOCTI METAJIIB, 3aJICKHICTD BiJ
ixHbo1 OymoBH. AJOMIHIA 1 3ami30: (I3WYHI 1 XIMIYHI BJIACTUBOCTI. HalBa)kKIuBINIl CHOJYKH
Amominito Ta @epymy.3acTocyBaHHS METaJliB Ta iXHIX cIiaBiB. Psin aktuBHOCTI MeTaniB. CydacHi
cuiikaTHI Marepianu. MinepanbHi 100puBa. [TOHATTS MPO KUCIOTHI Ta JIY)XHI IpyHTH. biojoriuyae
3HA4YEeHHS METAJIYHUX 1 HEMETAJIIYHUX €JIEMEHTIB.

2.2 OCHOBHI KJIaCH HEOPTraHiYHUX CHOJIYK.

Oxcunu. Busznauenss, ckiaj 1 HoMeHKiIarypa. Knacudikariiss okcuaiB, XiMidH1 BJIaCTHBOCTI
COJICTBOPHHUX OKCHJIB, CIIOCOOH ojiepkaHHs okculiB. OcHOBH. Bu3HaueHHs (3arajibHe Ta 3 MOTJISAY
EJIEKTPOJIITUYHOT JUCOITialii), CKJIa] 1 HOMEHKIIaTypa, Kiacudikaris, XiMidH1 BJACTUBOCTI JIYTiB Ta
HEPO3YMHHUX OCHOB, CIIOCOOM ojepkaHHs ocHOB. Kucnotu. Buznauenns (3arajipHe Ta 3 OIS
€JIEKTPOJIITUYHOT AUCOIIiaIlii), CKJIaJi HOMEHKJIAaTypa, Kiacudikallis, XiMiuH1 BJaCTUBOCTI, CITIOCOOH
onepxanHs kucioT. Coxni. BusHaueHHs (3arajpHe Ta 3 MOMVISIAY EJIEKTPOJITHYHOI IMCOIaIii),
CKJIaZli HOMEHKJaTypa, Kiacudikaiis, XIMi4HI BJIAaCTHBOCTI, CIOCOOM OJIep)KaHHS CEepeaHIX Ta
KUCJIMX COJIeH, X MOoImupeHHs B npupoi. [IoHATTS npo KOpCTKICTh BOJM Ta CHOCOOM il yCYHEHHS.
AMmdorepHi cronyku. SBumie amdorepHOCTi. XiMIUHI BJIACTHBOCTI, CHOCOOM OJCpIKaHHS
aM(bOTepHUX OKCUIIB 1 TAPOKCUIIB. | eHeTHYHI 3B’ I3KH MK KJIacaMH HEOPTraHIYHUX CIIOJYK.

III. OPTAHIYHA XIMIsA

3.1 TeopeTn4yHi OCHOBH OPraHiyHOI XiMmii.

HaiiBaxnuBimii eneMeHTH-OPTaHOT€HU, OpPraHiuHi CHONYKH, MNPHUPOJHI Ta CHUHTETHYHI
opraiyHi cnoiyku. MonekynspHa OymoBa opraniynux cronyk. Kosanentni Kap6on-KapOoHoBi
3B’SI3KM Y MOJIEKYJIaX OpTraHiHUX CIOJYyK: MPOCTHH, MOABiiiHUI, moTpiiiHuil. Teopis opranidyHui
cnoiayk. HomeHknaTtypa opraHiyHux crnoiyk. Kiacudikaimis opraHidyHuX CHONYK: 3a OyIOBOIO
KapOOHOBOTO JIAHI[IOTA 1 HASBHOCTI XapaKTepUCTUUHUX((PYHKI[IOHATBHUX) TPYIL. SIBUILE I'OMOJIOTI;
TOMOJIOTH, TOMOJIOTTYHMM psiJl, TOMOJIOTIYHA pi3HUIA. Kilacm opraHiyHMX cHoiyk. 3araliibHi
(dbopMynM rOMOJIOTIYHUX PSAIB 1 KJIACIB OpraHIYHUX CIONYK. SIBUIIE 130Mepii, i30MepH, CTPYKTypHa
130Mepis. B3aeMHuil BIuIMB aToMiB a00 IpyIl aTOMIB y MOJIEKYJIaX OPTaHIYHUX CIOJIYK.

3.2 ByraeBoani.

Ankanu. 3aranpHa ¢opMyna ankaHiB, HOMEHKIATypa, CTPYKTypHa i3oMepis, OynoBa
MoOJIeKYJI, (pi3UYHI Ta XIMIUHI BIACTUBOCTI, CIIOCOOM OJIepKaHHs, 3aCTOCYBaHHA. AJIKEHHU. 3arajibHa
(dopmyna.ankeHiB, HOMEHKJIATypa, CTPYKTypHa 130Mepis, OyZI0Ba MOJEKYI, XIMiUHI BIACTUBOCTI Ta
crocoOu OJiep)KaHHS €TeHy, 3aCTOCYBaHHs. AJIKiHM. 3arajgbHa (opMyna alikiHiB, HOMEHKJATypa,
CTpYKTypHa i30Mepis, OyJqoBa MoJieKyd. XIMIYHI BJIaCTUBOCTI Ta: CHOCOOM OJIEpXaHHS ETHHY,



3acTOCyBaHHS. ApomaTuyHi ByrjeBogHi. benseH. 3aranpHa Gopmynia apeHiB TOMOJIOTIYHOTO PSAY
OcHzeHy. bymoBa MoJekynw, BIACTHBOCTI, crocoOu ojepkanHs OeHseny. [IpuponmHi mxepena
BYIJIEBOAHIB Ta ixHSA mepepoOka. [lommpenHs ByrieBonHiB y mpuponi. [lpupomuuit ras, Hadra,
KaM’siHe BYT'ULIS — IPUPOJIHI JpKepena ByrieBoaHiB. [leperonka Hagtu. ByrineBogHeBa cupoBuHa i
OXOpOHA JIOBKLLIS. 3aCTOCYBaHHS BYTJIEBO/IHIB.

3.3 OKcHUreHOBMICHI OpraHi4yHi CIOJIyKH.

Crmptu. XapakrepuctuuHa ((yHKIIOHATBHA) TpyIa cnupTiB. HacudeHi 0JHOATOMHI CIIUPTH:
3arajbHa Ta CTPYKTYPHI (POPMYJIH, CTPYKTYpPHA i30Mepis, CHCTEeMaTHYHAa HOMEHKJIATypa, XIMIYH1
BJIAcTUBOCTI. BojHeBwii 3B 530K, HOro BIUIMB HA (I3WYHI BIACTHBOCTI, CHHUPTIB. OneprkaHHs
eTanomy. [Tinepon sk npeacTaBHUK 0araToaTOMHUX CITMPTIB: XIMIYHI BJACTHBOCTI, SIKICHA peaKIlis
Ha Oaratoatomui cruptu. Denon. Dopmyna denomy. Ckmang i OygoBa Mosiekynmu (heHoIy;
BJIACTUBOCTI, 3aCTOCYBaHHS. AJbJerigu. 3aranbHa Ta CTPYKTYpHI (OpMYiIH ajbJerimiB.
Ckinan,0yioBa MOJIEKYa ajibAerifiB. AJbJeriiHa XapakTepucTudyHa ((QyHKIIOHaJdbHA) rpyma, il
BUsIBIIEHHA. CHCTeMaTHYHa HOMEHKJIATypa 1 (pi3M4H1 BIACTUBOCTI albJeriiB. XIMi4Hi BIaCTUBOCTI
eTaHanio, Horo ojepxaHHs. KapOoHOBI kuciotu. XapakTepucTudHa ((QyHKIIOHaJbHA) Ipymna
kapOoHoBuX KuciaoT.Ckiag, OynoBa MOJIEKYT OJHOOCHOBHUX KapOOHOBUX KHCIOT, 3arajbHa Ta
CTpYKTypHa (OpMyJH, CHCTEMAaTHYHAa HOMEHKJIATypa, CTpykTypHa i3oMepisd. Kiacudikaris,
BJIACTUBOCTI, 3aCTOCYBaHHS KapOOHOBHX KHCJIOT. CrnocoOu oJiep>kaHHS €TaHOBOI KHCJIOTH.
[Tommmupenns kapOboHoBUX KuCIOT y mpupoai. Ecrepu. Xupu. 3aranpHa Ta cTpykTypHI hopmynu
ectepiB, OynoBa MOJIEKYN, CHCTEMaTH4YHa HOMEHKJATypa, CTPYKTypHa i3oMmepis, (i3uuH1
BractuBOCTI. ['11poi3 ectepiB, 3actocyBaHHs iX. Kupwu sk npeactaBHUKH ectepiB. Kimacudikarris
KUpIB, IXHI XIMIYHI BJIACTUBOCTI, 3acTocyBaHHs. Mwmia. ByrneBomau. Kiacudikariis ByriieBois.
Cxuaz, MOJIEKYIIpHI (OPMYIH TIFOKO3H, CaXapo3u, .KpoXMatto 1 remtono3u. CTpykrypHa Gopmyna
BIIKPUTOT (POPMH MOJIEKYIIH TIIFOKO3U. XIMIUH1 BIACTUBOCTI IIIOKO3H.

YTBOpeHHs TIIOKO3W B mpupoai. Kpoxmanb i memrono3a — npupoani momiMepu. ['impoiis
caxapo3®, KpOXMaJlo 1 memoio3u. SIKICHI peakiii Uisi BU3HAYEHHS TJIFOKO3M 1 KPOXMAIO.
3acTocyBaHHS BYTJICBO/IIB, iXHs 010JI0TTYHA POJIh

3.4 HiTporeHoBMiCHi OpraHiyHi CIoJIyKH.

Awminn. XapakrtepuctuuHa ((yHKIIOHaIBHA) Tpyna aMiHiB, i OygoBa. Knacudikaris amiHiB.
bynosa Monekyn aminiB. CucTeMaTH4Ha HOMEHKJIATYpA 3a CKJIAJIOM CIOJYK. AMIHH SIK OpraHidHi
OoCHOBH. XIMIYHI BJIaCTUBOCTI Me€TaHaMiHy, aHUTIHY. OnepxaHHs aHUTiHY. AMiHOKUcHoTH. CKian i
OymoBa MOJIEKYJ, 3arajibHi 1 CTPYKTYpHI (GopMynH, XapakTepucTuuHi ((QyHKIIOHAIBHI) TPy,
CUCTEMaTHYHa HOMEHKJIaTypa. I[loHATTS mpo amMpOoTepHICTh aMIHOKUCIOT. XiMIUHI BJIACTHBOCTI
aminoeranoBoi kuciotu. Ilentunna rpyma. Ilentwam. bionoriyna pons amiHOKHCTOT. 9 binkwu.
butku sk BHCOKOMOJICKYJISIPHI CITOJIyKH, iXHs OyaoBa, 3acTocyBaHHsS. [leHaTypallis 1 TizpoJii3
oinkiB. KombopoBi peakirii Ha OUTKH.

3.5 CuHTeTHYHI BUCOKOMOJIEKYJISIPHI pe4OBHHM i MOJIiMepPHi MaTepiajii Ha IX OCHOBI.

CuHTeTH4HI BUCOKOMOJEKYNsipHi pedoBuHH. [lomimepu. Peakuii mnomimepuzamii 1
nosikoHeHcauii. Ilnactmacu. Kayuyku, ryma. CHHTETHMYHI BOJIOKHA: (I3MYHI BJIACTHBOCTI 1
3acrocyBaHHs. HalimommupeHimii noniMepu Ta cepu iXHbOI0 BUKOPUCTAHHS. 3HAYEHHS MPUPOIHUX
1 CHHTETUYHHX MOJIMEPHUX OPraHIYHUX CIIOJYK. Y CTAHOBJIEHHS T€HETUYHUX 3B SI3KIB MDK PI3HUMHU
KJIacaMH OpPraHiYHUX CHOJYK.

IV. OBUMCJIEHHS B XIMII

4.1 Po3p’si3yBaHHs 32124 32 XiMiYHMMH (DOPMYJIAMH i HA BUBeJICHHS (DOPMYJIN CIOTYKH.

@opmynu Ui 0OYHMCICHHS KUIBKOCTI PEYOBUH, KUIBKOCTI YAaCTMHOK y MEBHIM KUJIBKOCTI
PEUOBUHM, MACOBOi YAaCTKH €JeMEHTa B CHOJYI, BIJHOCHOI T'YCTMHH ra3y, BUBEAEHHS (OpMYyIu
CIOJIYKH 32 MACOBUMHM YaCTKaMH €JIEMEHTIB.

4.2 Po3B’si3yBaHHA 32124 HA BUPAKCHHS KUIBKICHOTO CKJIaLy po34uHYy(CyMminmi).

Dopmynu st 06uncIeHHS MacoBoi(00’€MHOT) YacTKM KOMIOHEHTA CyMillli, MaCOBOI YaCTKU
PO3YHMHEHOT pEUOBUHH.

4.3 Po3B’si3yBaHHs 32124 32 PiBHAHHAMH peaKuii.

Anroput™Mu po3B’S3yBaHHS 3a7ad 3a PIBHSAHHSIMHU pEakIlil; BIJHOCHUW BHUXII MPOJIYKTY
peaxitii.
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