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IIporpama npu3HayeHa AJjis MpoBeAeHHS icmuTy (criBOeciau) 3 XiMii.

T'0JI0BHOIO METOIO MPOBEICHHS iCIIUTYE 06'€KTHBHE Ta HeylepeIKeHe OLiHIOBAaHHS PiBHs HaBYAJIBHUX JOCSTHEHb OCi0, fKi 3aKiHYMIIM 3aralbHOOCBITHIH HaBYa bHHH
3aKiajl | BUSBWIM OaXKaHHsS BCTYIUTH JO BHLIOTO HABYAJIBHOTO 3aKiady YKpaiHH.

Icnut (cniBGecina) 3 Ximii — croci6 nepeBipkH:

. 3HAHHA YYHAMM HaMBaXKJIUBILIHMX 3aKOHIB i Teopi XiMil;

. BOJIOAIHHS XiMi4HOIO MOBOIO, BMiHHS KOPUCTYBATHCS Ha3BaMH | CHMBOJIAMH XiMiYHHX €JIEMEHTIB, HA3BaMHU NPOCTHX | CKJIAJHHX PEYOBHH;

. BMiHHA CKJIaJaTH XiMiuHi GOpMYIH i piBHAHHS XiMiYHHX peakuii, po3B's3yBaTH po3paxyHKOBi Ta eKCIIEPUMEHTANbHI 3a/a4i;

. PO3yMiHHs 3B'A3Ky MiX CKJIa0M, OYI0BOO, (Pi3HYHUMH i XiMi4YHMMH BIIACTHBOCTAMH PEYOBHH, CI0cobaMu iX J00yBaHHS, rany3sMH 3aCTOCYBaHHS;
. 3HaHb [P0 HaMBAXJIUBIlII IPUPOIHI Ta WITYYHI pe4OBHHH, iX OyI0BY, criocobu 100yBaHHS Ta raysi 3acTOCYBaHHS;

. PO3yMiHHS HAYKOBHX OCHOB MEBHHX XiMiUHHX BUPOOHHULTB;

. 00i3HaHOCTI 3 JeIKMMH €KOJIOTIYHHMH MpoblieMaMH, MOB'A3aHUMH 3 XiMI€I0;

. PO3YMiHHA poJi XiMii y po3B'a3aHHI roOanbHUX MpobeM NoACTBA.

IIporpaMy i NpoBeAEHHS iCIIMTY 3 XiMil po3poO/eHO Ha OCHOBI YHHHHUX HaBYaNbHUX mporpaM 3 XiMil ans 7—9 xinacis (K.: Ipnine: [epyn, 2005) ta 10—11 knacis
3arajbHOOCBITHIX HaBYaILHKX 3akianiB (TepHomine: Maunapiseus, 2011), enekTpoHHi Bepcii SKUX po3MilleHo Ha odiuiiiHoMy Beb-caliTi MiHicTepcTBa OCBITH I HayKH,
MOJIOJli Ta CIIOPTY MOZ.gov.ua

ITporpama ans poBedeHHS ICIHUTY 3 XiMil OPIEHTYEThCS Ha JOCATHEHHS JePKaBHUX BUMOT JI0 PiBHS 3arajJbHOOCBITHBOI MiATOTOBKH Y4YHIB 3aralbHOOCBITHIX
HaBYaJbHHX 3aKiafiB. [IpH LEOMY BaXK/IHBE He JIMILE 3aCBOEHHS YYHSAMH XiMiUHHX MOHSATH, 3aKOHIB, TEOpiH, a i OCMHCIIEHe BAKOPUCTaHHS HUMH 3HaHb, GOPMYJIFOBaHHS
OLiHHMX CYIXX€Hb, BUSBJICHHS BIACHOI MO3MLIT y PI3HUX KHUTTEBHX CUTyaLlisX.

Marepian nporpamu 4 OpoOBeAEHHs iCIIUTY PO3MOAIIEHO HAa YOTUPH TeMaTH4Hi Onoku: «3aranbHa XiMiay, «HeopraniyHa xiMis», «OpraHiyHa XiMis», «O6uHCIEeHHS B
XiMii», Ki B CBOKO 4epry po3roAijeHo 3a po3ailaMH i TeMaMH. Y KOXKHOMY pO3/iJli NepesliueHo 3HaHHs, SKUMH MatoThb abiTypi€HTH.

V nepeniky BUMor, HaBeJeHHX Yy konoHUi «IIpeaMeTHi BMiHHS Ta cIOCOOH HaBYaNBHOI AifNbHOCTI» AETANBHO PO3KPHTO OOCAT BUMOT 10 3HaHb Ta YMiHb 3 KOXHOTO
po3niny i Temu. Y mporpaMi Juisi IpoBeAEHHs ICMHUTY 3 XiMil BAKOPHCTaHO HOMEHKJIATYPY XiMiUHHX €JIEMEHTIB i pe4OBHH, a TAKOX TEPMiHOJOTI0, siKi Bianosigatots JICTY
2439-94: EnemenTH XiMiuHi, peyoBuHH npocTi. TepMiHu Ta Bu3HaueHHs. — K., JlepxcniokuBcTanaapt Ykpaina — 1994. Liporo ctaHaapty Oyzne AOTpHMAHO i B
3aBAAHHAX TECTY 3 XiMii.

Haspu opraHiyHux cronyk BiAnoBiaroTh ocTaHHIM pekomeHaauism LIIPAC. I3 nanuM MatepiaoM MOXXHa 03HAHOMHUTHCS B HaBYaJIbHHX MOCIOHHKAX, AKi MAIOTh TpHO
MinictepcTBa 0CBiTH i HaykH YKpaiHH (IMB. nepenik peKOMEHJ0BaHOI HABYAJIBHOI JliTEpaTypH).

V nporpami Jyisi IpoBeICHHS ICMUTY 3 XiMii BUKOPHCTAHO CKOPOYEHHS «H. y.» — HOpManbHi yMoBH (TeMmnepatypa 0 °C, Tuck 101,3 xIla abo 760 mMm pT. cT.).

BinnosigHo 10 MiXXHAPOAHHX CTAHAAPTIB IS MO3HAYEHHS KiIbKOCTI peYOBMHM MOXHA BUKOPHUCTOBYBATH JiitepH # a60 V. JIjis nmo3Ha4YeHHs TeIUIOBOTO eeKTy peakuil
CJ1iJi BUKOPUCTOBYBATH Mo3HaueHHs «JIH».

Ilig yac NiArOTOBKHM O MPOBEAEHHS iCIHUTY 3 XiMii peKOMEHI0BAaHO BUKOPHCTOBYBATH JOBIAHUKOBI TaONHL, AKi HABENEHO y A0AaTKaX «PO3UMHHICTH KHCIIOT, COJNEH,
OCHOB Ta aM(pOTepHHX riJpoKCcHIiB y BoAi 3a 20—25 °Cy, «Psa akTHBHOCTI MeTaniB», « HalinomupeHiimi Ha3BH Ta CKIaJ A€SIKHX HEOPraHiYHHX PEUOBHH, CyMillei Ta
MiHepanipy, « HaiimomMpeHiwi Ha3By Ta CKJIaj JesKMX OPraHiYHHX PEUOBHMH Ta cyMimeii», «Ilepesnik pekoMeHA0BaHOT HABYANIBHOI JITEPATYPH.
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[peamerni BMinHs Ta cnioco6n HABUANLHOI AiSILHOCTI

1. 3arajabHa ximis

1.1 OCcHOBHI XiMiuHi [ToHATTS peuoBHHa, pi3HUuHe TiNO, MaTepiall, Crradamu GopMyJiH CrIOyK 3a 3HAUEHHAMH BaJICHTHOCTI €lIEMEHTIB.
NoHATTA. PeyoBMHa  |mpocTa peyoBHHA (MeTall, HEMETal), CKJ1aJHa 3anucyeamu ximiuHi Ta rpadiuHi (CTpyKTypHi) GOpMyIH pedoBHH. Po3pisuamu

PEYOBHHA, XiMiYHHIA €leMEeHT; HaiApiOHilmi ¢i3uuHi Tifa i peuOBHHH; MPOCTi Ta CKJIaJHi pEYOBHHH; EIEMEHTH i NPOCTI
YaCTHHKH pEYOBHHH — aTOM, MOJIEKYJla, HOH PEYOBHHH; METAJIH i HEMETAJIH; aTOMH, MOJIEKYJIH Ta OHH (KaTiOHH, aHIOHH);
(kaTioH, aHioH). CK/ajl pe4YOBHHH (SKiICHHH, (biznuHi Ta XiMi4Hi BIaCTUBOCTI peyoBHHH; (i3MUHI SABUILA Ta XiMi4Hi peaKuii;
KiNbKiCHHH). BalleHTHICTh XiMiYHOTO €leMEHTa.  |[HAWMpOCTIiLly Ta iCTUHHY GOPMYJIH CIONYKH.
XimiuHa (HainpocTiia, icTHHHA) i rpadiyHa Busnauamu BaneHTHICTh €IEMEHTIB y OiHapHUX crnionyKax. Ananizyeamu
(cTpykTypHa) popmynu. DisnuHe sBuile. BixHocHi sikicHuUiA (eleMeHTHHH) i KiTBKICHU CKi1aJi peuOBHMHH 3a il XiMi4HOIO
ATOMHA | MOJIEKyJIIpHa MacH, MOJISIpHa Maca, bopmyoto.
KiJIbKICTh pe4yOBUHH. OMHHLI BUMipIOBaHHS
KIJIbKOCTI pE€YOBHHH, MOJISIPHOT MacH, MOJISIPHOTO
06'eMy; 3HaUE€HHS TeMIIEpaTypH K TUCKY, fAKi
Bi/IMOBiJalOTh HOPMAJIbHUM YMOBaM (H. Y.);
MOJSIpHHIA 06'eM rasy (3a H. y.). 3akoH ABOraipo;
4HCIIO0 ABOraJpo; CepeiHsl BIIHOCHa MOJIEKYIsipHa
Maca cyMilli rasis, noBiTps. Macopa 4acTka
€JIEMEHTA Y CMOMYLIi.
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1.2 XimiuHa peakuis XimiyHa peakuisi, cxeMa peakLii, XiMiuHe piBHAHHA.|3anucysamu cXeMH peakuii, XiMiuHi piBHAHH.
3akoHM 36epexkeHHS MacH PeYOBHH MiJ Yac Po3pi3Hamu TANK peakuii 3a KiMIbKICTIO peareHTiB i MpoayKTiB (peaKwii
XiMiuHOT peakuii, 06'€eMHMX CTiBBiZHOLIEHD Ia3iB y CHONYYEHHs, po3Kiany, oOMiHy, 3aMilleHHs), 3MiHOIO CTyNEHs OKUCHEHHS
XiMiuHil peakii. 30BHilIHI edeKTH, WO €JIEMEHTIB (peakLil OKUCHO-BiHOBHI Ta He OKHUCHO-BiJHOBHi), TETIIOBUM
CyNpOBOKYIOTh XiMiuHi peakuii. [ToHsTTs edexToM (peakuii ek3oTepMiuHi, eHAOTEPMiYHi), HanNpsMoM nepediry (peakuii
OKHMCHMK, BiIHOBHHK, OKHCHEHHS, BiTHOBJIEHHS.  |000pOTHI, HEOOOPOTHI).

Tunu xiMiuHKux peakuid. ILIBUAKICTB XiMiuHOT Busnauamu B OKMCHO-BiJHOBHI# peaKLii OKHCHHK i BiTHOBHHK, NPOLIECH
peakuii. Katanizarop. OKHCHEHHS i BiJTHOBJIEHHS.
Ananizysamu BIIIMB KOHLEHTpALL peareHTiB, BENTHYHHHU MOBEPXHi iX KOHTaKTY,
TeMIepaTypH, KaTaji3aTopa Ha BUIKICTh XiMi4HOT peakuii. 3acmocosysamu
3aKOH 30epe)KeHHs MacH peYOBHH 1J1s NEPETBOPEHHS CXEMH peakLii Ha
XiMiYHe piBHSHHSL.
Buxopucmosysamu MeTo[ eeKTPOHHOTO DanaHcy AJ1s NEPEeTBOPEHHS CXeMH
OKHCHO-BiZTHOBHOI peakLiii Ha XiMiYyHe piBHAHHS.
1.3 [epioanunnii 3akon  ([lepioanuHuii 3akoH (cyyacHe popMyntoBaHHs).  |Pospisnamu B nepioAMuHil cucTeMi nepioau, rpynH, rojloBHi Ta noGiuHi
i nepionnyHa cuctema [CTpyKTypa KOPOTKOTO i JOBrOTO BapiaHTiB MiArPyNH; MeTani4uHi Ta HEMeTalliuHi eJIEMEHTH 3a iX MOJNOKEHHSM Y
XiMiYHHX nepioANYHOT CHCTEMH; NEPiOAH, TPYNH, MIATPYNH  [MepioJnYHiH cHcTeMi.
enemeHTiB [1. 1. (ronioBHi, no6iuHi). [Topsakosui (aToMHKI) HOMep |Bukopucmosysamu indopmaLiio, 3aknageHy B nepiogu4Hil cucteMi, 11s
MeHpeneesa €JIeMEHTa, PO3MiLlEHHS METaNliYHHX i BM3HAa4Y€HHs THUIY eJleMeHTa (MeTaniuHui ab0 HeMeTaniyH!iH eNneMeHT),
HEMETaJiYHHUX €JIEMEHTIB y NepioaNYHiH CUCTEMi, [MAKCHMMaJIbHOTO 3HAY€HHs HOrO BaJICHTHOCTI, THITy NIPOCTOI peYOBHHH (MeTa
nepiodax i rpynax; iayxHi, 1y>)kHO3eMeJbHi, iHepTHifabo HeMeTa), XiMiYHOTO XapakTepy OKCHIIB, I'iAPOKCHAIB, CTIONYK €JIEMEHTIB
eJIEMEHTH, raJIOreHH. i3 [igporeHoMm.
Ananizyeamu 3MiHA BIaCTUBOCTEH NMPOCTHX PEYOBHH 3aJI€KHO BiJ po3MilLIEHHs
€JIEMEHTIB Y Mepiojax, niarpynax, npy nepexoAi BiJ OAHOro nepioxy Ao
iHIoro.

1.4 bynosa atoma Cknan aToMa (44po, e1eKTPOHHa 000JI0HKa). 3anucysamu enexTpoHHi Ta rpadiuHi GopMyiH aTOMIB i MPOCTHX HOHIB
[TOHATTS HYKJIOH, HYKJIi [, i30TOMNH, NPOTOHHE enieMeHTiB Ne 1—20, aTOMiB HEMETaIiYHUX €IEMEHTIB 2-T0 i 3-ro nepioAiB y
4HCII0, HYKJIOHHE YHCIIO, OpOiTalb, eHepreTHuHi  BOYIKEHOMY CTaHi.
piBeHb i NiApiBeHb, CHApeHHH | HecnapeHui Busnauamu cknap saep (KilbKicTb NPOTOHIB i HEHTPOHIB y HykiAi) i
€JIEKTPOHH, pafiyc aToMa (npocToro HoHa); €IEKTPOHHUX 0BOJIOHOK (€HEPreTHYHHX PiBHIB Ta MiAPiBHIB) aTOMIB €JIEMEHTIB
OCHOBHH i 30ymkeHuii ctanu atoma. CytHicte  (Ne 1—20.

SBHILA pafioakTUBHOCTI. PopMH 5- i p- [lopisnioeamu paziycy aTOMIB i NPOCTHX HOHIB.
Ne n/n Ha3sa po3niny, Temu (3HaHHS [IpeameTHi BMiHHS Ta cioco0H HABYAILHOI AiJILHOCTI




opbiTaneii, po3MilueHHs p-opbiTanei y npocropi.
[locnigOBHICTh 3aNOBHEHHS €JIEKTPOHAMH
€HEPreTHYHUX PiBHIB i MiAPIBHIB B aTOMax
enemenTiB Ne 1—20, enekTpoHHi Ta rpadiyHi
dopMyni aToMiB i MPOCTUX HOHIB eneMeHTIB Ne
1—20.

Ananizyeamu 3MiHHU paJiyciB aTOMIB y nepiojax i miarpymnax.

1.5 XiMiyHHH 3B'A30K OCHOBHi THMHK XiMi4HOTO 3B'A3KY (HOHHHMH, Cradamu enekTpoHHi popMynud MoNeky, XiMiuHi GOpMYJH CHIONYK 3a
KOBAJIEHTHHH, BOAHEBUH, METANIUHUH). CTYNEHSAMH OKHCHEHHS €JIEMEHTIB, 3apsIaMH HOHiB. Po3pi3Hamu BaNneHTHICTS i
XapaKTEpUCTHKH KOBAJIEHTHOTO 3B'A3Ky — CTYNiHb OKUCHEHHS enemeHTa. Obuucniosamu CTyniHb OKUCHEH S €JIEMEHTA Y
KpaTHICTb, EHepris, MONSpHICTb. TUnH cnonyui. Buznauamu KpaTHIiCTh, NONSPHICTh YK HEMOJNSPHICTh KOBaJEHTHOrO
KPUCTaJlIYHUX FPaTOK (aTOMHi, MONEKYJISIPHi, 3B'A3KY MiXK aTOMaMH.
HOHHI, MeTalliuHi); 3a€XHICTh (i3HUHUX [Ipozro3ysamu TUN XiMiYHOTO 3B'A3KY B CHIONYLU, (i3UYHI BIACTHUBOCTI
BJIACTHBOCTEM PEUYOBHHH BiJ THIYy KPUCTANliUHUX  [PEUOBMHH 3 YPaxyBaHHAM THITy KPUCTaJliuHUX FpaToOK.
rpatok. Enextponna ¢gopmyna Monekynu.
EnexTpoHeraTHBHiCTh eneMeHTa. CTymniHb
OKMCHEHHS €JIEMEHTA B PEYOBHHI.

1.6 CyMilli pe4OBHUH. CyMiwmi oqHOpiaHI (PO3YMHHK) Ta HEOAHOPIAHI Criadamu cXeMH eNEKTPOJIITUUHOT JUcoLiallii OCHOB, KHCJIOT, coneif; HOHHO-

Po3uunu (cycneHsisi, eMyJbCis, MiHa, aepo3oiib). MacoBai  [MoneKyNsipHi piBHAHHS 32 MOJIEKYJIIPHUMH PiBHAHHAMHM i MOJIEKYJISPHI

00'eMHa (U151 ra3y) 4aCTKH PEYOBMHHM B CYMillli.  [piBHAHHS 32 HOHHO-MONEKYJISPHUMH PiBHAHHAMHU. Po3pi3nsamu oxHOpPiAHI Ta
MeToau po3aineHHs cymimei (BiacToroBaHHs, HEOQHOPiAHI CyMilli pi3HUX TUMNiB; po30aBieHi, KOHLEHTPOBaHi, HACHYEHI,
bineTpyBaHHs, LEHTPU(YTYBaHHS, BUNIAPIOBAHHS, |[HEHACHYEHi PO3YMHM; ENEKTPOJITH i HEeNeKTPOJIiTH, CHJIbHI Ta cnadki
neperoHka). [IoHATTS po34uHH, pO3UUHHHK, €JIEKTPOJIITH.
pO3YMHEHA PEUYOBUHA, KPUCTAJIOTAPAT, Busnauamu MOXIHBICTB nepebiry peakuii 0OMiHy MiX €1E€KTPOJIiTaMH B
eNEKTPOJIITHYHA AMCOLaLlisl, ENEKTPOIT, PO3UHHI.
HEEJIEKTPOJIIT, CTYMiHb ENEKTPOJITHYHOT Ananizyeamu BrIMB OyZ0BH PpeYOBHH, TEMIIEPATYpPH, THCKY (114 rasiB) Ha ix
gucouialii, HOHHO-MOJNEKYJISpHE PiBHAHHS. PO3YMHHICTB y BOAi; MEXaHI3MH YTBOPEHHS HOHIB NPH PO3YMHEHHI Y BOAI
MacoBa yacTka po34YMHEHOT PeHYOBHHH Y PO3UHHi. NEKTPOJITIB HOHHOT Ta MONEKYspHOT Oya0BH. 3acmocogysamu 3HaHHA s
bynoBa Monekynu Boau; BoaAHEBHiA 38' 430K y BOi. BUOOPY MeTOLY pO3IiNIEHHS OAHOPiAHOT @00 HEOAHOPIAHOT CyMillli PEYOBHH.
3abapBrieHHs iHAMKATOPiB (YHiBEpCAIBHOTO,
nakmycy, peHongTaneiny, METHIOPaHXy) B
KUCIIOMY, JTyXKHOMY i HEHTpaJbHOMY CEpEOBHUILAX.
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]PeaKui'l' 0OMiHY MK €NIeKTpOJIiITAMH Y PO3YHHi.

2. Heopraniuna ximis

2.1. OcHOBHI KJIacH HEOpPraHiYHHX CMOJYK

2.1.1.

Okcuam

Bu3HaueHHs, Ha3BH, Knacudikalis OKCHIIiB,
XiMiYHi BNaCTHBOCTi CONETBOPHHX OKCHIIB,
cnocobu n1o0yBaHHS OKCHAIB

Crradamu xiMiyHi GOpMyYIH OKCHAIB; PiBHAHHS peaKLiH, sKi XapaKTepu3yloTh
XiMiuHi BIaCTUBOCTI COJIETBOPHHUX OKCHIB (B3a€MOJisl 3 BOAOIO, OKCHAAMH,
KHCJIOTaMH, JIyraMu), crioco6u 1o0yBaHHs OKCHAIB (B3a€MOJis MPOCTHX i
CKJIaJIHMX PEYOBHUH i3 KUCHEM, PO3KJIaJlaHHs HEPO3UMHHHX OCHOB, JE€SAKHX
KHCJIOT i coneii mia yac HarpiBauHs). Ha3ueamu OKCHAH 3a IXHIMHM XIMIYHHUMH
dbopmynamu. Busnayamu hopMynu okcHAiB cepe GOpMyYI CIONYK iHIIHX
BMBYEHHX KJaCiB.

Pospiznamu HeconetBopHi (CO, K,0, NO, 8i0) # coneTBopHi okcuau (KUCIOTHI,
OCHOBHI, aM}oTepHi).

[lopigHioéamu 3a XiMiYHUMH BJIaCTHBOCTSIMU OCHOBHI, KMCJIOTHI Ta aMpoTepHi
(Ha npuknagax okcuaiB LluHky Ta AntoMiHito) okcuau. Bemanoeniosamu
3aJIeXKHICTh BJJaCTUBOCTEH OKCHIIB BiJl THIY €JIEMEHTA i XIMI4HOrO 3B'A3Ky B
croayui.

2.1.2.

OCHOBH

BusHaueHHs (3araipHe Ta 3 NOTNSAAY
€NEKTPONITHYHOT AUCOLiallii), Ha3BH,
iknacudikanis, XiMi4Hi BIaCTUBOCTI, CIOCOOH
noOyBaHHS OCHOB

Crnadamu XiMiuHi GOPMYJIH OCHOB; PiBHSHHS peaKiii, Ki XapaKTepHU3yIOTh
XiMi4Hi BIaCTHUBOCTI JIYTiB (B3a€EMOJlisl 3 KUCIIOTHUMH OKCHaMH, KUCIIOTaAMH Ta
COJIIMH B PO34MHi) Ta HEPO3UMHHHUX OCHOB (B3a€MOJisl 3 KMUCJIOTaMH,
PO3KJIaflaHHA MiJ] 4ac HarpiBaHHs), cniocodu no6yBaHHs JyriB (B3aEMOAis
NMY>HHUX 1 TY>)KHO3eMeNbHUX (KpiM MarHito) MeTaliB i3 BOJOIO, OCHOBHUX
OKCHJIiB JTY>)KHHX 1 JTy’)KHO3EMEJIbHUX €JIEMEHTIB i3 BOJOIO) i HEPO3UMHHHX
OCHOB (B3a€MOJlisl coJieit i3 TyraMu B po3uMHi). Hazusamu OCHOBH 3a iXHIMH
XiMi4YHUMH GopMynaMu. Busnauamu GopMynu oCHOB cepesi GopMyJl CIIONyK
iHIIMX BUBYCHHX KJacCiB.

Po3pi3nusamu po34uHHI (JIyTH) Ta HEPO3YMHHI OCHOBH.

[lopisnio6amu XiMiYHi BTaCTUBOCTI PO3YMHHHUX (JIYTiB) i HEPO3UUHHUX OCHOB.

2.1.3.

Kucnoru

Bu3HaueHHs (3arajbHe Ta 3 NOrsay
€JIEKTPOJTITHYHOT JUcouianii), Ha3BH,

Crxnadamu XiMiuHi GOPMyNIH KUCIIOT; PiBHSIHHS peakuii, ki XapaKTepH3yloTb

XiMi4Hi BIaCTUBOCTI KHUCIIOT (B3aEMOJIisl 3 METaNIaMH,
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]Knacnq)ixauiﬂ, XiMi4Hi BIAaCTUBOCTI, CIOCOOH
noOyBaHHsS KUCIOT

OCHOBHUMH OKCHJIaMH, OCHOBaMH Ta COJISIMH B PO34HHi) Ta crioco6H ix
noOyBaHHs (B3a€EMOJisl KMCJIIOTHUX OKCHIIB i3 BOIOIO, HEMETAIB i3 BOJHEM,
colieil i3 KUCTIOTaMHu).

Hazueamu KMCJIOTH 32 TXHIMH XiMiYHUMHU popMynamu. Busnayamu GopMynn
KHCJIOT cepeal popMyJl CMONYK iHIIMX BHBYEHHX KIIAciB, BaJICHTHICTb
KHUCJIOTHOTO 3a/IMIIKY 32 GOpMYJIOI0 KHCIOTH. Po3pisHamu KMCNOTH 3a CKIALI0M
(OKCHreHOBMiCHi, 6€30KCUI€HOBI), 3JaTHICTIO A0 €NEKTPOJIITHYHOT AUCOLaLii
(cunbHi, cnabki) Ta OCHOBHICTIO.

Coni

Bu3HayeHHs (3arajibHe Ta 3 MOrasny
€JIEKTPOJITHYHOT Jrcouialil), Ha3BH,
knacuikallisi, XiMi4Hi BIaCTHBOCTI, CIOCOOH
noOyBaHHs conei

Cxnadamu XiMi4Hi GopMynH cepeiHiX Ta KUCIUX COJeil; piBHAHHS peakLii, sKi
XapaKTepH3YyIOTh XiMi4Hi BIaCTUBOCTI cepelHiX coneil (B3aeMolis 3 MeTanamu,
KHCJIOTaMH — XJIOPUHOIO, CYNb(aTHOIO, HITPATHOIO, TyraMHu, COJISIMHU B
PO34HHi) Ta crocobu ix JoOyBaHHs (B3a€EMOJlis KMCIOT i3 MeTallaMU, OCHOBHHX
OKCH[IIB i3 KHCJIOTaMH, KUCJIOTHHX OKCH/IIB 3 JIyTaMH, JIYTiB i3 KHCJIOTaMH,
icoJieid i3 KUCIIOTaMHU, coJiei i3 lyraMu, KUCJIIOTHHX OKCH[IB 3 OCHOBHUMH
OKCHIaMHU, cofiefd i3 comisiMu, coneil i3 MeTanaMu (peakuii 3AiHCHIOIOTh y
pO34KHax), MeTalliB i3 HeMeTanaMu). Hazusamu cepeiHi Ta KU coli 3a IXHIMH
XiMi4YHHUMH $popMynamu. Busnauamu GopMynu cepeHix Ta KUCIUX coneii cepen
(opMyn croNnyK iHIIMX BUBYEHHUX KIaciB. PO3pi3Hamu 3a CKNaioM CepeHi Ta
KUCTi coni.

2.1.5.

AMOTEpHI CrONyKH

ABuiue amdoTepHoCTi (Ha NpUKIagax OKCUAIB i
riApOKCUiIB); XiMiUHi BNIaCTHBOCTI, COCOOH
noOyBaHHS aM(pOTEPHHX TiAPOKCHIIB

Cxnadamu piBHAHHS peakuii, SKi XapaKTepHU3ylOTh XiMiuHi BJIaCTHBOCTI
OKCHJIB i rigpokcuaiB AnoMiHito Ta L{uHky (B3a€Moisl 3 KHCIOTaMH, TyraMu)
ta cnocoOu no0yBaHHs ripokcuaiB AntoMiHito i L{uHky (B3aeMogis coneii Lux
€JIEMEHTIB i3 TyraMu B pOo34HHi, aIFOMiHATIB i MHKATIB i3 KHCIIOTaMH).

2.1.6.

["eHeTHYHI 3B'A3KH MiX KJJACAMH HEOPraHIUHHUX CIONYK

Cxraoamu piBHSIHHS peakuiii MiXk HeOpraHiYHHMH CIOJyKaMH Pi3HHX KJ1aciB.
[lopienioeamu XiMiYHi BIAaCTHBOCTI OKCHiB, OCHOB, KHCJIOT, aM(pOTEPHUX
riJpOKCHAIB, CONEH.

Yemanoeanioeamu 3B'13K1 M CKJIAJOM i XiMiYHHMH BNAaCTHBOCTAMHU OKCHIB,
KHCJIOT, OCHOB, aM(pOTEpHHUX T'i APOKCUIIB, CONEi; TeHETUUHI

Ne n/n

Ha3Ba po3ainy, Temn

3nanns

[IpeameTHi BMiHHS Ta cnoco0H HABYAIbHOI JiA/ILHOCTI




3B'I3KH MiXX MPOCTUMH PEYOBHHAMH, OKCHIAMH, OCHOBAMH, KHCJIOTaMH,
aM(pOTEepHHUMH TiAPOKCHAAMH, CONAMMU.

2.2. MeraJiiuni ejieMenTH Ta ixni cnojykn. Meraun

2.2.1. BaranbHi BitoMocCTi [Tono>keHHs MeTaliuHMX eJIEMEHTIB y MepioANYHIN |BusHauamu MoNoXeHHs METaliuHUX eNEMEHTIB y MepioANYHiA cucTeMi.
MpO MeTaNi4yHi CHCTEMi; OCOBNMBOCTI €1EKTPOHHOT Oy10BH aTOMIB (Xapakmepusysamu MeTaniuHUi 3B'430K, METaNi4Hi KpHCTali4Hi IPaTKH,
€IEMEHTH Ta METAIM  |METaNIiYHHX €JIEMEHTIB; 0COBIMBOCTI MeTaNiuHOro |(pi3HuHi BNaCTHBOCTI METaJiB.
3B'A3Ky; 3arajibHi (i3uuHi Ta XiMiuHi BAacTMBOCTI  |Po3pi3Hsamu MeTaniuHi Ta HEMETaliuHi eIEMEHTH 3a eIEKTPOHHOIO Oy 10BOIO
MeTaJliB, 3arajibHi CocoOH ix 1o0yBaHHS; psl ATOMIB.
AKTMBHOCTI METaJliB; BHILIE KOpO3ii, criocobu Cxradamu eneKTpoHHi GpopMyJi aTOMiB MeTaniuHux enemeHTiB — JliTito,
3aXHCTy METaJliB Bifl KOpO3ii; CIIaBM HAa OCHOBI Hartpito, Marsito, Amomiito, Kanito, Kanbuito, @epyMy; piBHIHHS peakuii,
3ani3a (YaByH, CTab). AKi XapaKTepHU3yIOTh XiMi4Hi BJaCTUBOCTI MeTalliB (B3a€MO/Lisl 3 KHCHEM,
rajoreHamH, cipkoro, BOJOI0, po34HHAMH KHMCJIOT, JIYTiB Ta coJiei) i cocobu ix
noGyBaHHs (BiJHOBNEHHS OKCHAIB KOKcoM, kapb6oH(II) okcumoM, BoaHeM,
METaJI0TePMis (aNIOMOTEpMist)); PiBHSHHS peakuiii, ki BiaOyBaloThCs Mij Yac
BUPOOHULITBA YaByHY i cTani. [loscHiogamu 3anexHicTh XiMiYHOT aKTUBHOCTI
METaliB Bijl €J1eKTPOHHOI OY10BH iX aTOMiB; CyTh KOpO3ii MeTaniB; XiMi4Hi
MepeTBOPEHHs MMij 4ac BUpOOHMLITBA YaBYHY i CTai.
[TpozHo3yeamu MOXIUBICTb mepebiry XiMiuHHMX peakuiit MeTaliB i3 BOAOIO,
PO3YMHAMH KHCJIOT, COJEH, JIYTiB.

2.2.2. Jly>xHi Ta XiMiyHi BTaCTUBOCTi HaTpilo, Kalilo, MarHito, Xapaxmepuzyeamu nonoxenns Hatpito, Kanito, Marsito, Kansuito B
ITy>KHO3€MEbHI KaJbLil0; Ha3BHM Ta (POPMY/IH HaiBaXKIMBILIIUX nepioANYHii cucTeMi, Gi3MyHi BIaCTUBOCTI HATPIIO i Kalito, MarHito i KabLilo,
€JIEMEHTH CIIONTYK JIYXKHHX 1 Ty’KHO3eMEJIbHHX €JIEMEHTIB; BHAM TBEPAOCTI BOAH — TUM4acoBY, a0 kKapOOHaTHy; MOCTiiHY, 3arajibpHy;

3acTocyBaHHs crnojyk Hatpiro, Kanito, Marnito,  pacrocysanHs okcuaiB Marsito i Kansuito, rigpokcuais Hatpiro, Kaniro,
Kaneuito; xiMiuHi GOpMYJiH i Ha3BH MarHiro i Kanbuiro.
Hai{BaXKMBIIIMX KaniHHUX 10OpHB; TBEpAICTD Crradamu enekTpoHHi popMynu aToMiB i HoHiB Hatpito, Kanito, Marniro,
BOJH. KasbLito; piBHAHHSA peakLiii, ki XapaKTepu3yIOTh XiMi4Hi BJIaCTHBOCTI
HATPIlO, KaJilo, MarHilo, KajbLilo (B3aEMOis 3 KHCHEM, raJloreHaMH, CipKOIO,
BOJIOI0), OKCHAIB i rizpokcuais Hatpito, Kanito, Marsito, Kanpuito; piBHAHHS
peaKLiii, iKi BUKOPHCTOBYIOTh A/l 3MEHILEHHs a0 YCyHEeHHs TBEpAOCTi BOAH
(KuM' ATiHHAM, JOAAaBaHHAM coaM abo BamHa).
2.2.3. AJTIOMiHi i XiMi4Hi BIaCTHBOCTI, 10OyBaHHs Ta Xapaxmepu3yeamu TONOXEHHS ANIIOMiHiIO B MEpioANYHIl cucTeMi,
Ne n/n Ha3Ba po3ainy, Temn [3HaHHs peameTHi BMiHHS Ta cNOCO0H HABYAJILHOI AiAJIbHOCTI




3aCTOCYBaHHS alIOMiHil0; Ha3BH Ta GOPMYJIH
HallBaXJIMBILIKX CMOJYK ANIOMiHIIO.

¢i3uuHi BNaCTHBOCTI a/IIOMiHil0, OKCHAY Ta TiAPOKCHAY ANIOMIiHilO,
3aCTOCYBAaHHS aJlIOMiHilO.

Craaoamu enekTpoHHi popMysin aToMa i HoHa AJIOMiHilO; PiBHAHHA peakuii,
SKi XapaKTEpH3yIOTh XiMiuHi BIaCTUBOCTI aJIIOMiHilO (B32€EMOJis 3 KHCHEM,
rasioreHaMH, Cipkolo, pO34HHaMH KHCJIOT, JIYTiB Ta coJleit), aMpOTEpHICTh
OKCHJY Ta MJpOKCUAY ANIOMiHilO (B3a€MOAIS 3 OCHOBHUMH Ta KUCJIOTHUMH
OKCHIaMH, KUCTIOTaMHU Ta JIyTaMHu).

2.2.4.

DepyM

XiMiuHi B1acTHBOCTI Ta 10OyBaHHS 3ai3a; Ha3BH
Ta GopMyH HalBaXIUBILIMX croayk Pepymy;
3aCTOCYBaHHS 3ali3a Ta cnonyk ®epymy.

Xapaxmepusyeamu nonoxenHs @epyMy B nepioAnuHii cUcTeMi, Qi3HUHI
BJIACTHBOCTI 3aJli3a, OKCHIIB i rigpokcuaiB PepyMy; 3acTocyBaHHS 3aii3a Ta
cnonyk ®epymy; disionoriuny pons HoHiB PepyMy. Crradamu eneKTpOHHY
dopmMyny aroma PepyMy; piBHIHHS peakLii, AKi XapaKTepU3yIOThb XiMi4Hi
BJIACTHBOCTI 3aJli3a (B3a€MOJis 3 KHCHEM, XJIOPOM, CipKOIO, BOASHOIO Napolo,
[PO3YMHAaMH KHCIIOT Ta COJIeH, pXKaBiHHS), OKCHIIB i rigpokcuais @epymy
(B3aeMois 3 KUCIOTaMH), colieit PepyMy (B3a€MOZis 3 pO3YHHAMH JIYTIB,
KHCJIOT, coieit), B3aemoneperBopeHHs cnonyk @epymy(1l) i ®epymy(I1l).

2.3. HemeTauiuni enemenTH Ta ixni cnonykn. Hemerann

2.3.1. [anorenu XiMiuni dopmynu ¢ropy, xnopy, 6pomy, ioay; Crradamu piBHSHHS peakilii, XapakTepHUX AJs XJopy (B3aeMofid 3
XiMiuHi popMyH, Ha3BU Ta (i3UUHI BIaCTHBOCTI  METanaMHu, HEMETANaMH, BOJOIO), TAPOTeH XJIOpHAY i XJIOPHAHOI KHCIIOTH
HaiBaXXJTUBILIMX CMOJYK rajoreHis (rigporex (B3a€EMOJis 3 MeTanaMu, OCHOBHUMH OKCHAaMH, OCHOBaMH, aM(OTEPHUMH
XJIOpUAY, FaJIOTEHiiB METaNiYHHX €IEMEHTIB); CHOJTyKaMHU, CONSIMH); piBHSAHHS peakLii JoOyBaHHS riJpOreH XJIOpHIYy B
criocobu no6yBaHHs B laboparopil Ta XiMiuHi naGopatopii. Ilopieriosamu XiMiuHy aKTHBHICTb IaJlOr€HiB.
BJIACTHBOCTI TiAPOTEH XJIOPHAY i XTOPHIHOT Xapaxmepu3yeamu HaiiBaXXJIMBILli rany3i 3acTOCYBaHHS XJIOpY (K OKUCHHKA,
KHCJIOTH; HaiBaXTUBILLI rafy3i 3aCTOCYBaHHS y BApPOOHHULITBI OpraHiuYHHUX i HEOPraHiYHUX PEYOBHH), TiAPOreH XJIOPUAY,
XJIOpY, TiAPOTeH XNOpUIY, XJIOPUAHOT KUCIOTH;  [XJOpHUAHOT KACJIOTH (Y BUpOOHHMUTBI MiacT™Mac, 1l 100yBaHHS XJIOPHAIB),
SIKiCHa peakLis s BUABJIECHHS XJIOPHI-1OHIB. XJIOpUiB (HATpiil XOpUAY — XapyoBOi NMpUNpaBy, A1 A00yBaHHA XJIOpY,
HaTpilo, HaTpiii riApoKCcHaY, COAM). 3acmocogyeamu 3HaHHA AJis BUOOpY
CNoCcO0Y BUSBIIEHHS XJIOPHI-10HIB y PO3UHHI.
2.3.2. OkcureH i Cynedpyp  |XiMiuHi GOpMySH KHCHIO, 030HY, CipKH Ta Crxnadamu piBHSHHA peakLiii, XapaKTepHUX AJIS KUCHIO (B3aEMOZis 3
HaiiBaXXTMBILIMX crnofyk OKcUreHy i MeTanaMH, HEeMeTalaMH, CIOJYKaMH HEMETalli4YHHX €JIEMEHTIB 3
Ne n/n Ha3sea po3ainy, temu [3HaHHS IIpeameTHi BMiHHA Ta CNOCOOH HABYAJIBHOI AiAIBHOCTI




Cynbdypy; dhizuuHi Ta XiMi4Hi BIaCTHBOCTI KHUCHIO,
030HY, cipky, okcuaiB Cynsdypy, cynbpaTHoi
KHCJIOTH, Cyb(aTiB; crocobu 100yBaHHS KHCHIO B
naGopartopii; HaliBaXJMBilLLi rany3i 3aCTOCYBaHHS
KHCHIO, 030HY, CipKH, CyNb(haTHOT KHCIIOTH Ta
cynbdartiB; AKiCHa peaKkuis Ans BHUABICHHS
cynbgar-ioHiB.

CimporeHoM), cipku (B3a€MOJis 3 METalaMu, JEIKUMH HEMETallaMH), OKCHJIB
Cynedypy (B3aeMozis 3 BOAOIO, OCHOBHUMH OKCHIAMHU, OCHOBaMH),
cynb(aTHOT KUCIOTH (B3aEMOJis 3 METalaMH, OCHOBHUMH OKCHIaMH,
OCHOBaMH, aM(pOTEpHUMH CIIONYKaMH, COJIIMH); PiBHAHHS peakwii 1oOyBaHHs
KUCHIO B nabopatopii, yTBOpeHHs i po3kiany 03oHy. Ilopisnioeamu cknap,
XiMIYHY aKTHBHICTh KHCHIO i 030HY. Xapaxmepu3yeamu HaliBaXxnuBilli ranysi
3aCTOCYBaHHS KMCHIO (5K OKHCHHKA), 030HY (3HE3apaXkeHHsS BOJH), CIPKH
(nobyBaHHs cynbhaTHOT KUCIOTH; BAPOOHULITBO T'YMH, CiPHHKIB,
NpoTHU3ananbHUX NMpenapariB, KOCMETHYHUX 3ac00iB), CyNb(paTHOT KUCIOTH
(BUpOOHHMUTBO MiHEpaNbHUX AOOPHB, BOJIOKOH) Ta cynb¢artiB (rinc —y
OyniBHULTBI, MEAULMHI; MiTHUHA Kynopoc — it 60poTh0H 3i LIKiAHUKaMH
POCJIMH, NPOTPABJICHHS AEPEBHHH).

3acmocoeysamu 3naHHs 115 BUOOPY cnocoOy BUSABIEHHA KUCHIO Ta Cy/b(at-
i0HIB (y po3uuHi).

2.3.3. Hitporen i ®ochop  [Ximiuni popmynu azoty, 6inoro i uepoHoro Cxnadamu piBHSHHS peakLii, XxapaKTepHUX 1151 a30Ty i pocdopy (B3aeMogis 3
docopy, HaiiBaxnueilux cnonyk HitporeHy i~ |MeTanamu, 1esKUMH HEMETallaMH), aMOHiaKy (B3aeMOJisl 3 KHCHEM, BOJIOIO,
Docdopy; bizuuHiI Ta XiMiYHi BIaCTUBOCTI a30Ty, |KUCJIOTaMH), cojeid aMOHit0 (B3a€EMOJisl 3 JIyraMu, CONSIMH), HITPaTHOT KUCJIOTH
6inoro i uepBoHoro ¢ocdopy, HitporeH(II) okcuay, (B3aemonis 3 MeTanaMH, OCHOBHUMH OKCHAaMH, OCHOBaMH, aM(pOTEpHUMH
HiTporeH(IY) okcuay, docdhop(Y) okcuny, crioJiykamMH, coiisiMu), HiTporeH(IY) okcuay Ta pocdop(Y) okcuny (B3aeMonis
aMOHiaKy, coJiel aMOHit0, HITPaTHOT KUCJIOTH, 3 BOJOKO, OCHOBHUMH OKCHJaMH, OCHOBaMH), opTodochaTHOT KUCTIOTH
HiTpaTiB, opTodocdaTHoT KUCIOTH, opTodoctartiB; (B3a€EMOAIS 3 METaNaMH, OCHOBHUMH OKCHAMHU, OCHOBAMH, COJIAMH); PiBHSHHS
crocobu noOyBaHHsS aMOHiaKy, HITPaTHOI Ta peakuiil, sKi XapaKTepHU3yIOTh B3a€EMONEPETBOPEHHS CEPEAHIX i KUCIUX
opTroocdaTHoi KucaoT y naboparopif; opTopocatiB; piBHAHHA peaKLiii TEpMiYHOro po3Kiaay coJiei aMOHito
HaiBaXKIMBIiLIi rajly3i 3aCTOCYBaHHS a3o0Ty, (xnopuay, HiTpaTy, kKapOOHaTy Ta riAporeHKapOOHaTy) Ta HiTpaTiB; piBHAHHS
aMOHiaKy, HITpaTHOT KUCJIOTH, HITPATiB, peakuii 100yBaHHS aMOHiaKy, HITpaTHOI Ta opTodocaTHOT KUCIIOT y
optrodocdaTHOi KUCIOTH, opTodocdartie; skicHi  [naboparopii.
peakuii Ans BUSBJICHHS HOHIB aMOHIIO Ta Xapaxmepu3sysamu cknap i 6ynoBy npoctux pedoBuH Pocdopy (uepBOHOro i
oprodocdar-ioHis. Oinoro ¢ocdopy), HaiiBaxIMBILLI ramy3i 3acTOCYBaHHs a30Ty (BUPOOHULTBO
AMOHiaKy, CTBOPEHHS HU3bKMX TEMIIEpaTyp), aMOHiaKy (100yBaHHs HiTpaTHOT
KUCJIOTH, BUPOOHULITBO 1OOPHUB,
Ne n/n Ha3ssa po3ainy, TeMu (SHaHHs IIpeamerHi BMiHHSt Ta CNOCOOH HABYAJILHOI AislIbLHOCTI
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HAIATUPHOTO CIIUPTY), HITPATHOT KUCJIOTH (BUPOOHULITBO NOOPUB, BUOYXOBHX
PEYOBMH, HITPOr€HOBMICHUX OpraHiyHMX CTOJYK), HITpaTiB (BUpPOOHHLITBO
noGpHB, BUOYXOBHX peuoBHH), opTodocdaTHOT kKucnotH Ta oprodocdaris
(BUpOOHULTBO 1OOPUB).

[lopienioeamu XiMiuHy aKTHBHICTB a30TY, 4epBOHOrO i 6inoro gochopy.
3acmocoeyeamu 3HaHHs A1 BUOOpY CriocoOy BUSBIEHHS aMOHiaKy, HOHIB
aMOHito Ta opTodocdaT-ioHiB (y po3uuHi).

2.34.

Kap6oH i Cuniuiit

[Tpocti peuoBunu Kapbony; ancopObuis,
ancopOLiiiHi BIaCTUBOCTI aKTUBOBAHOI'O BYTi:1J1f;
XiMiyHi GOpPMyYIH HaiBaXKJIUBILLMX CMONIYK
Kap6oHy i Cuniuito; ¢i3uuHi Ta XiMiuHi
BJIACTUBOCTI BYIJIELIO, CUIiLiO, okcuaiB KapOony,
kapOoHartiB, cuniuii(I'yY) okcuay, cunikaTHOl
KUCIIOTH, CUJTIKaTiB; cnocoOu noOyBaHHs OKCHIIB
Kap6oHy B naboparopii; HaiiBaX<1uBi1li ranysi
3aCTOCYBaHHS ajMa3sy, rpadity, akTHBOBaHOTO
Byrins, okcuaiB KapboHy, kapOoHaris,
rigporeHkapooHaTiB, cuniuid(I'yY) okcuny,
CUITIKaTiB; AKICHI peakuil 11 BUABIEHHS kapOoHaT-
| CUJTIKaT-10HIB.

Cxnadamu piBHSHHS peakiiii, XapaKTepHHUX IJ1s BYIJIELO | CUIliLito (B3aeMois
3 aKTUBHUMHU MeTallaMH4 | HEeMeTallaMU, OKCHIaMH METalliYHUX €JIEMEHTIB),
kap6oH(I) okcupy (B3aeMozis 3 KHCHEM, OKCHAaMH METalliuHUX €JIEMEHTIB),
kap6oH(I'Y) okcuny (B3aeMozis 3 BOJOK, OCHOBHUMH OKCHIAMHU, JIyTaMH,
Byrneuem), cuniuii(l'yY) okcuay (B3aeMofisi 3 OCHOBHUMH OKCHAAMH, JIyraMu);
PiBHAHHSA peaKuii B3aeMOINEPETBOPEHHs CEpeaHiX | KUcIUX kKapOoHaTiB,
TepMiYyHOro po3Kiany KapOoHaTiB i rigporeHkapboHaTiB, 10OYBaHHS OKCUIIB
Kap6oHy B nabopatopii. Xapakmepuzysamu cxnaz, 6ynoBy i ¢pizuuHi
BJIACTUBOCTI NMpocTHX peuoBUH Kapbony (rpadir, anmas, kapbiH),
HalBa)KJIMBIillLi raay3i 3aCTOCyBaHHs anMazsy (y pi3ajibHHUX i LutidyBanbHUX
iHCTpyMeHTax), rpadity (y BApOOHHULITBI OJiBLiB, €€KTPO/iB), aKTHBOBAHOT'O
BYTiJis (B MEAULIMHI, Y IPOTHUra3ax, s OYMIEHHs Boau), okcuaiB KapboHy
(CO sk BinHOBHHK, CO2 — y BUPOOHMLTBI COIH, LiyKpY, FA30BaHUX HaroOiB,
HaroOBHIOBaY BOTHEraCHUKIB), HATpiii rigporeHkapboHaty, kapbonari Kansuito
ta Hatpito, cuniuifi(I'Y) okcuny (BUpoOHULTBO cKila, OydiBeIbHUX MaTepi-
aJ1iB), CUJIKATIB (CKJIAIOBI LIEMEHTY, KEPaMiKH, MOPLENISHH, PiIKe CKIIO).
3acmocosyeamu 3HaHHA A1 BUOOpY criocoOy BusaBIeHHs kapOboH(I™) okcuny,
KkapOoHaT- i culiKaT-10HiB (Y pO34MHi).

3. Opraniuna ximis

3.1. TeopeTuuni ochoBr  |HaiiBaxknMBillli €1€eMEHTH-OpraHOT€HU, OpraHiuHi |Busnavamu naliBaxxnusiui enementu-opradorenu (C, H, O, N §, P).
OpraHiuHoi XiMii CTOJIyKH; IPUPOHI Ta CHHTETHYHI OpraHiyHi Po3piznamu 3a XapaKTepHUMHK 03HaKaMHU HeOpraHiuHi H opraHiuHi CrONyKH,
MIOJTYKH. NPUPOJIHI T CHHTETHYHI OpraHi4yHi CIIONYKH.
MonekynspHa 6yn0Ba OpraHiYHHX CTOJYK. Xapaxkmepu3yeamu KpaTHICTb, ONAPHICTh 00 HEMONAPHICTH KOBAJEHTHOTO
XiMiuHuii 3B'130K y MOJIEKY/IaX OpraHi4HHuX 3B'A3KY B MOJIEKYJIaX OpraHiuHHUX CIIONYK, a- i JI-3B'I30K
Ne n/m Ha3sa posniny, Temun [3HaHHS HpeaMeTHi BMiHHA Ta cnoco6H HABYAJILHOT XiILHOCTI
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MOJIYK: €Hepris, JOBXKHHA, MPOCTOPOBa

HanpsAMJIEHICTh, MOJISIPHICTh. a-3B'A30K i JI- 3B'A30K.
AUHApHUH, KpaTHi (MOABiIHHUHA, NOTPiHHMIA),
pPOMaTH4YHHUH 3B'A3KH.

3a CocoGOM YTBOPEHHS.

IlopisHoeamu oARHAPHI, MOBIlHI, MOTPiHHI Ta apOMaTHYHi 3B' A3KH 32
€HEPTi€lo i JOBXHHOIO Ta MPOCTOPOBOKO HANPAMIIEHICTIO. AHanizysamu
peakLiiiHy 30aTHICTb OPraHiYHUX CIMONYK i3 Pi3HUMH THMAMH 3B'A3KIB.

[iOpuaun3aLis enekTpoHHUX opbiTaneii atoma
Kap6ony; 3p°-, 3p’-, 3p-ribpunmsauii.

Busznauamu tunu ribpuansauii Ta NpoCTOPOBY Opi€HTALLIO MOpHIHUX
eNeKTpoHHUX opbiTtaneii atomiB Kap6oHy B Monekynax opraHiyHHX CHOJYK.

Knacudikauis opraniyHux crnonyk 3a 6y 10Boto
KapOOHOBOIO JIAHLIEOTA | HAABHICTIO
XapaKTepHUCTHYHUX ((YHKLIOHANBHUX) IPYIL.

Knacugixyéamu opraHiyHi cronyku 3a 6y10Bot0 KapOOHOBOTO JIAHLOTA Ha
HaCHYEHi BYIJIEBOAHI aLIMKIiYHOT OYIOBH - aJlKaHH, HEHaCHYEHi BYTJIeBOIHI
QUMK YHOT OyOBH - aNlKeHH, alKiHK; UMKJIIYHi BYIJIEBOAHI - LXKJIOAIKAHK Ta
PEHH; 32 HasiBHICTIO XapaKTePUCTHYHUX ((DYHKLIOHANBHUX) TPy Ha CIIKPTH,
deHon, ranoreHoankaHu, anpaeriau, KapOOHOBI KHCIIOTH, €CTEPH, aMiHH,
{AMiHOKHCJIOTH.

SIBU1LIE rOMOJIOTiT; TOMOJIOTH, TOMOJIOTiYHHI pAl,
roMonoriyHa pisHuus. Knacu opratiuHux cronyk.
3aranpHi HOpMyIIH roMOJIOTiYHHX pALIB i KNaciB
OpraHiYyHHX CIOJIYK.

Buznauamu romonoru ByrieBOAHIB Ta X MoxXiaHUX. Po3pizxsamu roMoNoriyHi
PAOM i KJTacK OpraHiyHUX CHonyK. Yemanoenoeamu BiaNoBiJHOCTI MiX
NpeICTaBHUKAMH rOMOJIOTIYHUX PAAiB Ta iX 3aranbHUMH GopMyNaMu, KacaMu
OpraHi4HHUX CMOJYK Ta 1X XapaKTepUCTHYHUMH ((PyHKLIOHATEHUMH) rPYyHaMH.

[ToHATTS nepBUHHUIK (BTOPUHHUMN, TPETHHHHH,
4yeTBepTHHHHH) aToM KapGony.

Busnauamu y Monekynax opraHiyHHX CMOJyK pi3HOi OyI0BH NEepPBUHHHIA,
BTOPHUHHUH, TPETUHHHUH, YeTBepTUHHUI atoMu KapGony.

HoMeHknaTypa opraHidHUX CIOJyK.

Ha3usamu opraHiyHi CHOJyKH 3a CTPYKTYPHHUMH GOpMyNaMH,
BUKOpPHCTOBYIOYH HOMeHKnatypy ILIPAC.

Cxnadamu cTpyKTypHi GOpMyNH OpraHiuHHX CIOJYK 32 Ha3BaMH 3TiIHO 3
HoMeHknatypoto ILPAC.

SABuie i30Mepii, i30MepH, CTPYKTypHa Ta
NpoCTOpPOBa (reoMeTpUuHa, abo yuc-mpac-)
i3oMepis.

Busnauamu i3oMepu 3a cTpykTypHUMH opMynamu.

Po3pi3Hamu CTPYKTYpHi Ta NpocTOpoBi (reoMeTpuuHi, abo yuc- i mparc-)
i3oMepHu.

Yemanosnioeamu BisMiHHOCTI MiX i30MEpaMH i FOMOJIOTaMH 3a: AKICHUM i
KibKiICHUM CKJIaZIoM, GyZI0BOIO MOJIEKYJT.

B3aemMHuii BIUIMB aTOMiB a0 rpyn aToMiB y
IMOJIEKy/1aX OpraHi4YHUX CHOJNYK.

Yemanoeniosamu 38'130k Mixx 6yI0BOYO | BIaCTHBOCTAMH OpraHiYHHX CIONYK 3
paxyBaHHSM NEPepO3NOAiNY eNeKTPOHHOI I'YyCTHHH Ha

Ne n/n

jHasna PO31iTy, TEMH

3HaHHA

IIpenmeTHi BMiHHS TA cCNOCOOH HABYAJILHOI RiMILHOCTI
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npuKIagax NponeHy (MPUEAHAHHS raloreHOBOAHIB Ta BOAM 3TiJHO i3 MPaBUIIOM
B. MapkoBHHKOBa); CMUPTiB (MOAIOHICTE 1O KMCIOT); PpeHOMy (KHCIOTHI
BJIACTMBOCTI, 3AaTHICTb O peaKuiii 3aMillleHHs y OeH3eHOBOMY KiJlbLii);
HACHYEHUX OJHOOCHOBHX KapOOHOBHX KMCJIOT (KUCJIOTHI BIACTHBOCTI), aMiHiB
(OCHOBHI BJIACTHBOCTI, 3AaTHICTh aHiNiHy 4O peakuii 3aMillEeHHs y
OeH3eHOBOMY KifbLii).

Ananizyeamu XiMiuyHy Oy10By OpraHiYHHX CMOJyK, BAKOPHCTOBYIOUH OCHOBHI
nonoxeHHs Teopii O. byrneposa.

[Ipozno3yeamu peakuiiiHy 34aTHICTb OPraHiYHUX CMONYK, BAKOPUCTOBYIOYH
MOHSATTSA NMPO B3a€MHHUIA BIJIMB aTOMiB a0 rpymn aToMiB y MOJIEKY/1ax.

Knacudikauis XiMiuHUX peakuiii B opraHiuHii Ximii|
(peakuil npueTHaHHS, 3aMillleHHs, 130Mepu3alLlii).

Knacughixysamu peakuii 3a yyacTio OpraHi4HHMX CMONYyK (3aMillleHHs,
NpUEAHAHHS, BiJlIENJIEHHS, i30Mepu3aLlii).

Vemanoenioeamu 3B' 13kM Mixk 6y10BOIO MOJIEKYI1 OpPraHi4HHMX CMOJYK Ta 1X
3JATHICTIO BCTYNATH B peaKiii MEBHOIO THY.

3.2. Byraesogni

3.2.1.

IATTIKaHH

3aranbHa GopMyna alkaHiB, X HOMEHKIATypa,
i3oMepis, OyaoBa MonekyJ, Gi3uyHi Ta XiMidHi
BJIACTHBOCTI, CMOCOOU 100YBaHHS, 3aCTOCYBaHHS.

Ha3zueamu nepii 10 npeacTaBHUKIB FOMOJIONIYHOTO PsAAY aJIKaHiB 3a
HomeHknatypoto LLIPAC.

Cxradamu MONEKySpHi Ta CTPYKTYPHI GOPMYIIH aNKaHiB; pIBHAHHA peakuii,
1110 XapaKTEPU3YIOTh XiMiYHi BIaCTUBOCTI aJlKaHiB (peakuis 3aMillleHHs Ha
NpUKJIaJi XJ10pyBaHHS MeTaHy, MOBHE OKUCHEHHS allkaHiB abo yacTkoBe
OKMCHEHHS METaHy, TEPMiYHHI PO3K/IaJ MeTaHy, KPEKiHT, i30MepH3allis
ankaHiB), 1aGopaTOpHUi cnociG 1o6yBakHs MeTaHy. [TosAcHioamu SBuLE 3p°-
ribpuau3auii enekTpoHHUX opbitaneit atomie KapOoHy B MosieKynax ajkaHiB.
I[lopieniosamu Gi3u4Hi BNaCTMBOCTI alKaHiB Ha MPUKIai 1X TeMNepaTyp
KUMiHHA | NJIaBJIEHHS.

O61pyHmogysamu 3aneXHiCTh MiXK arperaTHUM CTaHOM 32 HOPMaJIbHHX YMOB,
TeMMNepaTypaMH MJ1aBleHHs | KUMiHHA aKaHiB Ta 1X BiJHOCHOIO MOJIEKYJISPHOIO
MacoH0; 3aTHICTh ajKaHiB 0 peaKuiil 3aMillleHHs 3a eIEKTPOHHOIO OyI0BOIO
MOJIEKYJ1, 3aCTOCYBaHHsl aKaHiB (MaauBo, NanbHe, PO3UMHHUKH, 100YBaHHS
CaXKi, BOJHIO, raJIOr€HOAIKaHiB) IXHIMH BJIACTUBOCTAMM.

Ne n/n

Ha3zBa po3ainy, Temn

3uanus

[IpeaMeTHi BMiHHS Ta CIOCOOH HABYAIBLHOI AiAILHOCTI
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Ycemanoesniogamu 3B'93kM Mixk OyZI0BOIO MOJIEKYJ i BIaCTHBOCTAMH aJIKaHiB.

3.2.2.

AJIKEHH

3aranpHa popMyIia anKeHiB, iX HOMEHKIATypa,
i3oMepisi, OyJ0Ba MOJIEKYJ1, XiMi4Hi BJIaCTHBOCTI,
criocoOH N00yBaHHS, 3aCTOCYBaHHS; AKICHI peakuii
Ha NoABiHHHUHI 3B'A30K.

Buznauamu CTPYKTYpHi i30MepH aJIKeHiB 3a Oy10BOIO KapOOHOBOTO JIAHLIOTA,
pO3TalllyBaHHSAM MOABIHHOTO 3B'A3KY; MIXKIPYIOBi (NKEHH i LIMK/I0AJKaHH) Ta
NPOCTOPOBi (reoMeTpUYHi, abo yuc-mpanc-) i3omepu. Hazugamu ankenu 3a
HomeHknatypoto ILIPAC.

Cxradamu MONEKYNAPHi, CTPYKTYpHi GOpMYJIH aJIKEHiB; pIBHAHHSA peakuii, o
XapaKTepHU3yIOTh XiMiYHi BIaCTHBOCTI €TEHY Ta MporeHy (peakuii MpyUeIHaHHS
BO/I!10, FAJIOTEHIB, raJIOTEHOBOAHIB, BOAH; MOJIiIMEpHU3aLlisi, YaCTKOBE
OKMCHEHHSI €TeHy Ta MIOBHE OKMCHEHHS ajIKeHiB), MPOMMCIIOBI Ta JabopaTopHi
crocoOu noOyBaHHS aNKeHiB (TEPMIYHHIA KPEKiHT aJlKaHiB, AeripyBaHHS
ANKaHiB, AerifpaTalis HACHYEHUX OJHOATOMHHUX CITMPTIB, B3aEMOJis
raJioreHoaIkaHiB 3i CIUPTOBUM PO3YHHOM JIYTy, peakilii alKiHiB 3 BOAHEM),
no6GyBanHs eTeHy B naGopatopii. [Tosiciosamu siBHIE 3p°-TiGpUaM3ALIT
€NeKTpOHHUX opbitaneit atoMiB KapOoHy B MoJiekynax ankeHiB.
3acmocosysamu 3HaHHS 115 BUOOPY CrocoOy BHUABJICHHS €TEHY (B3aeMOJis 3
OPOMHOIO BOAOIO, BOXHMM PO3YHHOM KaJlili epMaHraHaty), ajKeHiB
(B3aeMoiisi 3 GPOMHOIO BOJIOIO).

O61pynmogysamu 3aCTOCyBaHHS alKeHiB (BUPOOHHLITBO MOJIETUIIEHY,
MOJiNpOTiNieHy, eTaHony, 1,2-AUXI0poeTaHy) iXHIMH BIIACTUBOCTAMM.
Ycemanoeniogamu 3B' s13k4 Mixk OyJ0OBOIO Ta 3JaTHICTIO aJIKEHIB 10 peakuii
MpUEIHAHHS.

AHanizyeamu NpueIHaHHSA raJOreHOBOAHIB Ta BOAM [0 MPOTEHY 3TiHO 3
nepepo3noAiioM eNeKTPOHHOT T'YCTHHH B MoJiekyi (rmpasuio B. Map-
KOBHHMKOBA).

3.2.3.

AJIKIHU

3aranpHa ¢popMysna ankiHiB, iX HOMEHKIATypa,
i3oMepis, OyaoBa MOJIEKYJI; XiMi4Hi BJJaCTHBOCTI Ta
criocoOu 100yBaHHS €THHY, 3aCTOCYBaHHS; AKICHI
peaklii Ha MOTpiiHHU# 3B'A30K.

Buznauamu CTpYKTYpHi i30MepH aJiKiHiB 3a Oy10BOIO KapOOHOBOIO JaHLIOra,
po3TallyBaHHAM MOTpiHOrO 3B'A3Ky. Hazueamu ankiHi 3a HOMEHKJIATYpOIO
[HIPAC.

Cxradamu MONEKyNApHi Ta CTPYKTYpHi GOpMYJIH aNKiHiB; PiBHAHHS peakilii,
IO XapaKTePU3YIOTh XiMiuHi BJJaCTHBOCTI alleTHIEHY (peakLii MpUeJHaHHS
BOJHIO, I'aJIOTE€HiB, raJIoreHOBOAHIB, BOAH (peakiis M.

Ne n/n

Ha3zBa po3ainy, TeMH

3uanus

[IpeaMeTHi BMiHHA Ta CIOCOOH HABYAIBLHOL AiSLJILHOCTI
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KyuepoBa); peakuii 3aMilleHHs - B3a€EMOJis 3 HATPiEM, aMOHIa4HUM PO34HHOM
aprentym(I) OkCHAY; TpMMeEpH3allis aLeTHIeHy, TOBHE OKHCHEHHA aJKiHiB i
4aCTKOBE OKHCHEHHS alleTHIIEHY), MPOMHKCIIOBI Ta 1abopaTopHi cnocobu
noOyBaHHA aLleTHIIEHY (TepMiYHHI pO3Kiaa MeTaHy, B3aEMO/is KanbLii
alleTHIEHI Yy 3 BOJOIO, peakilis 1,2- IMXJOpoeTaHy 3i CNHPTOBUM PO3YHHOM
nyry).

Obrpynmogyeamu 3acTOCyBaHHs alleTHIEHY (ra30Be pi3aHHA i 3BapiOBaHHS
MeTaiB; J00OyBaHHS BiHINXJIOPHAY, MOJIBIHIIXIOpHIY, OLTOBOTO aNbJETiay),
3yMOBJEHe HOoro BNacTUBOCTAMM. [osichiogamu sBUILE 3p-TiOpuau3aLii
eNeKTpOHHUX opbiTtaneii atomie KapOoHy B Monekynax ankiHis.
3acmocogyeamu 3HaHHA AN BUOOpY criocoOy BUSBIECHHS aLIETHIEHY
(B3aemogis 3 OpOMHOIO BOJOIO, BOJAHHM PO3YMHOM Kaliil mepMaHraHary,
aMOHia4yHMM po34rHOM apreHTYM(I) oKcHAy), aNKiHiB, IO MICTATh y CKIafi
monekyn C-H 3B'a3ku (B3aemoaist 3 OpoMHOIO BOJOIO, aMOHIAYHUM PO3YHHOM
apreHTym(I) okcuny).

[Topieniosamu peakiiiiHy 3IaTHICTb €T€HY i eTHHY B peaKLisiX NPUEAHAHHS.
Ycemanoenioeamu 3B'930K Mixk 6y10BOIO Ta 3JaTHICTIO aLIETHIIEHY 0 peaKLiit
NpUEIHAHHS, 3aMiLIEHHS.

3.2.4. ApoMaTHuHi 3aranbHa GpopMyiia apeHiB roMONIOriyHOro pany  (Ckradamu MONEKYNApHY Ta CTpYKTYpHY dopMynu OeH3eHy; piBHAHHS peakuii,
ByrieBoqHi. benzen  [Oenseny. Bynosa, BnacTuBocTi, criocobu [0 XapaKTePU3yIOTh XiMiYHi BIAaCTHBOCTI OeH3eHy (peakuii 3aMilleHHs 3a
no0yBaHHs OeH3eHy; MOHATTA MPO apOMATHUHI y4acTIO raJioreHiB, peakiii NpUEAHAHHA - TiipYBaHHS Ta XjiopyBaHHs (M)
3B'A3KH, 61-€NEKTPOHHY CHCTEMY. OKHCHEHHS), 100yBaHHs OeH3eHy B IPOMUCIIOBOCTI (KaTaliTHYHE JeripyBaHHA
reKcaHy, MKJIOreKcaHy, TPUMEpH3aLlis aleTHIIEHY).
Po3pisnsimu HeHacH4eHi Ta apOMaTH4Hi ByrneBoaH1. [losicniosamu sBu1LE 3p~-
ribpuan3auii eneKTpoHHUX opOitaneii atomie KapGoHy B Monekyni OeH3eHy,
CTIHKiCTb GeH3eHy [0 [il OKUCHHKIB Ta HOro 3JaTHICTh JO peaKLii 3aMilleHHs.
ITopisniosamu 38'13ku Mixk atToMamu KapGoHy B Moniekynax GeH3eHy, ankaHiB i
ANIKeHiB, peaKLiifHy 3/aTHICTb OEH3€HY, alKaHiB i alKeHiB y
Ne n/n Ha3sa po3aisiy, Temu [3HAHHS IIpeameTHi BMiHH#A TA CHOCO0OH HABYAJIBHOI AifAIbHOCTI
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peaKLisX 3aMilIEHHS Ta OKUCHEHHS.

3.2.5.

[Ipuponni mxepena
BYIJIEBOIHIB Ta IXHs
nepepobka

HadTa, npupoauuit Ta cynyTHi# HapToBHHA
rasu, BYrijuis, 1X CK/1aj; KPeKiHr i

poMmaru3alis HapTH Ta HAQTONPOAYKTIB,
neToHallilHa CTiHKICTh 6€H3WHY, OKTAHOBE YHUCJIO;
nepepobka Byrinns; npobnemu 106yBaHHs piaKOro
ManabHOrO 3 BYTiJUIS Ta albTEPHATHBHUX JXKEPEJL.

\Hazueamu npoaykT nepepoOku HadhTH Ta KaM'sIHOTO BYTiss.

Hasooumu npuxnaou BAKOPUCTaHHS MPUPOAHOI BYIJI€BOAHEBOI CHPOBHHH

K JKepesa OpraHiyHHMX CroJyK.

Cxradamu piBHsIHHS peakLil, o BiAOyBalOThECS MiJ Yac CnanoBaHHA
NPUPOIHOTO rasy.

Po3piznamu peakli, ki BiAOyBalOTbCs MiJ Yac KPEKIHry Ta apoMaTH3aLii
BYIJIEBOJHIB.

[opieniosamu neToHaliiHy CTiIHKICTb OEH3WHIB 3 ypaXyBaHHAM iX OKTAaHOBHX
YHCell.

3.3. OxkcurenoBMicHi oprasivusi cnoayku

3.3.1.

CnuptH

XapaktepucTH4Ha ($yHKLIOHaNBHA) rpyna
cnuptiB. Knacudikauis cnupris. 3aransHa
(bopMyna 0IHOATOMHMX HACHYEHHX CIIUPTIB.
BynoBa, HOMEHKATypa, i30Mepisi, BAaCTHBOCTI,
cnocobu no6yBaHHs Ta 3acTocyBaHHA. [loHATTS
Npo BOAHEBWH 3B' A30K.

Busnayamu CTPyKTYypHi i30ME€pH OHOATOMHHMX HACUYEHHX CIUPTIB 3a
0yn0BO10 KapOOHOBOIO NAHLIOra, pO3TallyBaHHAM TiJPOKCHIIBHOI FPYMNH Ta
MDKKJIAacOBi i30MepH (eTepH).

Ha3zusamu o1HOaTOMHI HaCHUY€Hi CIIMPTH, a TAKOX ETHICHIJIKOb i rileposn 3a
HomeHknartypoio [HPAC.

Knacughiryeamu cnupty 3a 6y10Bo10 kKapOOHOBOrO NaHLIOra - HACHYEHI,
HEHACHY€EHI, 3@ KiIbKICTIO MiAPOKCHIIBHHUX IPYI - OAHO- i 6araToaToMHi, 3a
npupooto atomiB Kap6oHy, 3 skMMu criosiyyeHa riipoKChIIbHa rpyna, -
NEpBUHHI, BTOPHHHI, TPETHHHI CIIUPTH.

Crnradamu MONEKySpHi, CTPYKTYPHi GOPMY/H CIIMPTIB; PiBHAHHS peakiliii, Lo
Bi106paxaloTh XiMi4Hi B1aCTUBOCTI HACHYEHHX OJHOATOMHHX CIHPTIB i
rainepony (peakuii 3aMileHHs - B3a€MOJIis 3 AKTHBHUMH METallaMH,
rajoreHoBOAHSAMH, ecTepHudikaLlisi, MDKMONEKyIsIpHa AeriapaTallis,
BHYTPIiLIHHOMOJIEKYJISIpHA JeTiapaTaLlisi, 4aCTKOBE Ta MOBHE OKHCHEHHS),
NpOMKCIIOBi crocobu no6yBaHHs MeTaHOy (i3 CHHTE3-ra3y), ETaHONy
(riapatauieto eTeHy, pepMEHTaTUBHUM OPOJIHHSAM [IIOKO3H, BiIHOBJIEHHIM
eTaHamo) i 1aboparopHi cnocobu 106yBaHHs cnMpTiB (rigponi3
rajoreHoankaHis). Xapakmepu3syeamu cknaj i 6y10By MOJIEKyY]1 OTHOATOMHHX
HACHYEHHUX CIHPTIB.

Ob6rpynmosgysamu 3aCcTOCyBaHHS €TaHOJy (100yBaHHsS OLITOBOI KUCIOTH,

Ne u/n

Ha3ssa po3ainay, Temu

3nanns

[IpeameTHi BMiHHR Ta cIocO6H HaBYAJIBHOI AiRIBHOCTI
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NieTUIIOBOTO eTepy) Ta MeTaHouTy (100yBaHHs GopManbaeriny) iXHiMH
BJIACTUBOCTAMH.

[lopienosamu $HizvuHi BIaCTHBOCTI (TEMNEPAaTypy KUMiHHSA, PO3YHUHHICTh y
BOJi) OAHOATOMHHX HACHYEHUX CIIMPTIB i BiAMOBIJHMX aJlKaHiB, METaHOIY,
€TaHOJTY, €THJICHIJIIKOIIO Ta [iLEpOoITy; aKTUBHICTh OJHOATOMHHMX HACHYEHHX
CTMMPTIB, BOAH | HEOPraHIYHMX KMUCIIOT y peaKLisX i3 Jy>KHUMH METalaMH.
Yemanosniosamu 3B'13k1 Mixk €IEKTPOHHOIO 6y10BOIO MOJIEKYJT OTHOATOMHHX
HAaCHMYEHHUX CMIMPTIB Ta iXHIMU QiI3MYHMMH | XIMIYHUMH BIaCTHBOCTSAMH.

[ETUneHrNikob Ta riiLepon K NpeACTaBHUKH
GaraToaTOMHHX CIIMPTIB; AKiCHA peakKLis Ha
0araToaToMHi CIIMPTH.

Cxaa0amu piBHAHHA peakLii, o BiaoOpaxaroTs XiMiuHi BIaCTHBOCTI
€TUIICHITTIKOIO Ta riiLeponty (B3aemogis 3 HatpieM, KynpyM(II) rizpokcnaom
(6e3 3anmucy piBHSHHA peakLil), MOBHE OKUCHEHHS); MIiLepoty (B3aeMozis 3
HITPaTHOIO KMCJIOTOKO, BUIMMH HACHYEHHMH Ta HEHACHYEHNUMH KapOOHOBHMH
KUCIIOTaMM); 100yBaHHS riiLeposy (OMUIEHHS XHPiB).

Yemanoenioeamu 38's13ku Mixk 6y10BOO MOJIEKy 6araToaTOMHHMX CIIMPTIB Ta iX
BJIACTUBOCTAMHM.

3acmocosyeamu 3HaHHs 11 BU6opy crocoby BUsBIEHHs 6araToaTOMHUX
cnupTiB (B3aemonis 3 kynpyM(II) rinpokcunom).

3.3.2. DdeHon @Dopmyna deHony. byaosa Monekynu deHony, Cknadamu MONEKyNsApHy, CTPYKTypHY hopMynu eHony; piBHAHHSA peakLii,
xapakTepucTH4Ha (pyHKLiOHaNbHA) rpyna B HiH; |0 BigoGpaXkaloTs XiMidHi BIacTHBOCTI peHouy (peakuii 3a yyacTio
BJIACTUBOCTI, 100yBaHHsl, 3aCTOCYBaHHS; AKIiCHI riApOKCHIIBHOI IpyIH - B3a€EMOJis 3 HATpi€EM, HATpii riAPOKCHIOM; peakLii 3a
peakuii Ha deHom. y4acTio OEH3EHOBOTO KiJIbLA - B3a€EMO/is 3 GPOMHOIO BOJOIO, HITPATHOIO
KHMCJIOTOIO), Horo 1oOyBaHHs B MPOMHUCIIOBOCTI (TiApoi3 XJI0poOeH3eHy ).
\O61rpyHmogyeamu B3a€MHHIA BIUTUB i JPOKCHIIBHOI IpynH i 66H3€HOBOTO KillbLis
B MOJIeKyJi eHomy.
[Topignioeamu KUCIIOTHI BNaCTUBOCTI CTIHPTIB, (GEeHOJTY i KapOOHATHOT KUCIIOTH;
3IaTHICTH OeH3eHy i GheHoMy A0 peakuii 3aMilleHHs. Ycmanoenioeamu 3B'13ku
Mix 6yI0BOIO MOJIEKYJIH eHoITy i iHoro BIacTUBOCTAMM.
Ne n/n Ha3zpa po3aiiy, TeMu [3HaHHS [IpeameTHi BMiHHA TA CNIOCOOH HABYAIBHOI AiAJIBHOCTi
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3acmocoeysamu 3HaHHs Ans BuGopy cnocoOy BUsiBNEHHsS deHony (B3aeMogis 3
depym(III) xnopuaom, GpoMHOIO BOOIO).

3.3.3.

ANbJeriau

3aransHa popMyna anbaerifis. bynosa Monekyn
anbaerifais, xapakTepucTHYHa (PyHKLIOHANIBHA)
rpyna, HOMEHKIaTypa, i30Mepisi, BIaCTHBOCTI,
noGyBaHHsl, 3aCTOCYBaHHS; AKiCHI peakLii Ha
anbAeriHy rpymy.

Buznayamu cTpyKTYpHi i30MepH anbjerizis 3a 6yn10Boto kapOOHOBOrO
nMaHLyora.

Ha3zueamu ansperiay 3a HomeHknarypoio ILIPAC.

Hasooumu npuxnadu 3acTocyBaHHs e€TaHamo (100yBaHHSA OLUTOBOT KHCIIOTH,
ETHJIOBOIO CIIMPTY) Ta MeTaHamo (100yBaHHs (opMaliHy, ypoTpomniHy) iXHiMH
BJIACTUBOCTSIMH.

Crnadamu cTpyKTypHi GOpMYJIH MOJNEKYJ allbJETiliB Ta IX CTPYKTYPHHX
i30MepiB; pIBHSHHSA peakLlii, 1o BiqoOpa)kaloTh XiMiYHi BIaCTUBOCTI
anbaerifiB (BiAHOBJIEHHS, YaCTKOBE OKMCHEHHS), 100yBaHHS €TaHaJlo B
MPOMHUCIIOBOCTI (rigparaui€ero aueTuieHy 3a peakuiero M. Kyuyeposa) i
nabopartopii (OKHCHEHHAM €TaHOJy).

3acmocosysamu 3HaHHS AN BUOOPY cnocoOy BUSBIEHHS ajbAerifiB 3a
SKICHUMH peaKLlisiIMH - B3a€MOJIisl 3 aMOHia4YHUM po34HHOM apreHTym(I)
okcuay, kynpym(lII) rizpokcumom.

3.3.4.

Kap6oHoBi KUCIOTH

XapakTepucTHYHa ($yHKLiIOHaNbHA) rpyna
kapOoHOBUX kucnoT. Knacudikauis kapboHoBHX
KHCJIOT. 3arajisHa GopMyiia HaCHYEHHX
OTHOOCHOBHHMX KapOOHOBHMX KHCIOT. bynosa,
HOMEHKIIATypa, i30Mepis OHOOCHOBHHX
KapOOHOBUX KHCJIOT, BIaCTUBOCTi, 1OOYBaHHS,
3aCTOCYBaHHS.

\Busnayamu cTpyKTYpHi i30MepH HaCHYEHHUX OJHOOCHOBHUX KapOOHOBHX
KUCIIOT 3a Oy0BOIO KapOOHOBOrO JIaHLIIOra, MiXKKJIaCOBi i30MepH (ecTepH).

Hazueamu 3a HomeHknatypoto [LIPAC HacuuyeHi 0JHOOCHOBHI KapOOHOBI
KWCJIOTH, JaBaTH TPUBiaJibHi HA3BH MEPIIUM TPHOM OXHOOCHOBHHM
KapOOHOBHM KHCJIOTaM.

Knacughixyeamu kapOOHOBI KMCIOTH 3a Oy10BOIO KapOOHOBOIO NaHLOra
(HacH4eHi, HEHaCHYEHIi), KiJIbKICTIO KapOOKCHIBHUX rpyn (0AHO-, ABOXOCHOBHI)
i kinbkicTio aTomiB KapOoHy B ix Monexkynax (Hwxdi, Buii). Ckraoamu
bOpMyJIH CTPYKTYpHHX i30MepiB HACHYEHHX OAHOOCHOBHHX KapOOHOBHX

KHCJIOT; piBHSHHS peaKLii, mo BiqoOpaxaloTh XiMi4Hi BI1aCTUBOCTI
KapOOHOBMX KHUCIIOT (B3a€MOJis 3 aKTHBHHMH METalaMH, OCHOBHHMH
OKCHIaMH, OCHOBaMH, COJIIMH KapOOHaTHOI KMCJIOTH, CIUPTaMH); pPiBHAHHS
peakuiii JoOyBaHHS METaHOBOT KMCJIOTH (OKMCHEHHS METaHy, B3a€MOisl
kapGoH(II) okcuay 3 HaTpiii riZpOKCHAOM i3 NOAANBILOKO AI€I0 XJIOPUAHOT
KHUCJIOTH) Ta €TAHOBOT KMCJIOTH

Ne ni/n

Ha3sga po3aiay, TemH

3HaHHA

IIpeameTHi BMiHHS Ta c1I0OCOOH HABYAJIBLHOI JiAJIbHOCTI
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(oxucHeHHs OyTaHy, €TaHOJY, ETAHAIO).

O61pynmosysamu 30ATHICTh HIXKYMX KapOOHOBHX KHCJIOT IO €1€KTPOJiTHYHOI
nucowiaii, a iX po34yMHiB — 3MiHIOBaTH 3a0apBIEHHS iHANKATOPiB; 0COOJINBI
XiMiYHi BJ1aCTHBOCTI METAHOBOT KHCJIOTH (3AAaTHICTh IO OKUCHEHHS - B3aEMOJist
3 aMOHiauHUM po3urHOM aprenTyM(I) okcuny, kynpyM(Il) rigpokcuaom).
Ilopieniosamu Gi3uyHi BAaCTMBOCTI (TEMNEpaTypH KUIiHHS, PO3YHHHICTD Yy
BOJi) HACHYEHHX OJHOOCHOBHHX KapOOHOBHMX KHMCJIOT | OJHOATOMHHX
HAaCHMUYEHHX CIIMPTiB; KUCJIOTHI BNaCTHBOCTI KApOOHOBHX KHCJIOT B MEXax
rOMOJIOTTYHOrO PsiAy, a TAKOXK 3i CIIUPTaMH, (PEHOJIOM i HEOpraHiYHHMH
KHCIOTaMH.

Yemanoenosamu 3B'3k1 MiXk eEKTPOHHOKO OyIOBOKO MOJIEKY i Bi3HYHUMH
ra XiMiYHUMH BIaCTHBOCTAMH KapOOHOBHX KHCJIOT.

3.3.5. Ectepu. Xupu 3aransHa opMyna ecTepiB KapOOHOBHX KHCIOT.  [BuzHayamu CTpYKTYPHi i30MepH ecTepiB KapOOHOBHX KHCIIOT 3a 6y10BOIO
BynoBa, HOMEHKNaTypa, i30Mepisi, BIaCTHBOCTI, KapOOHOBOIO JIAHLOTa, MIKKJIACOBI i30MepH (KapOOHOBI KHCIIOTH); CTPYKTYPHI
noOyBaHHs, 3aCTOCYBaHHs. JXupH - ecTepH (bOpMYIIH JKHMPIB - TPHONETHY, TPUCTEapHHY; HOPMYJIH Coeil NanbMiTHHOBOT i
riLeposly i BUIMX KapOOHOBHX KHCIIOT. cTeapWHOBOI KuchoT. Hazueamu ectepu 3a HomeHkarypoto ILIPAC.
Knacudikauis xupiB, B1aCTHBOCTi, A0OyBaHHS, Knacughixysamu xupy Ha TBapHHHI | poc/IMHHI; TBepAi i piaki. Ckradoamu
3aCTOCYBaHHs. MiJia i CHHTETHYHI MHIiHI 3aCOOM. |piBHSAHHS peakiuiil yTBOpeHHs ecTepiB (ecTepudikauis) i iX rigponisy; piBHAHHS
peaxuii, sKi BigoOpaXkatoTh BIaCTHBOCTI )XHUPiB (OMHJIEHHS, TiApyBaHHS).
Yemarnoeniosamu 3B'13KH MiXk CKJ1aloM, OyJOBOIO MOJIEKYJ1, BTaCTHBOCTSMH Ta
3aCTOCYBaHHSM JKHPIB.
3acmocoeyeamu 3HaHHs 1)1 BUOOPY cnocoOy BHSABIEHHS HEHACHYEHHX PiIKHX
pKHpiB (B32€EMOist 3 GPOMHOIO BOZOIO).
3.3.6. Byrnesoau Knacudikauis ByrneBoziB; ckiaa, MonekynsipHi  |Po3piznamu MOHO-, IU- Ta NMOJlicaxapuau.
(opMy.JIH IIIOKO3H, PPYKTO3H, Caxapo3u, [Hagooumu npuxaadu 3acTOCyBaHHS TIIOKO3H, KPOXMAaTO (BUPOOHHLITBO
KPOXMaJIIO i LEN0JI03H; CTPYKTypHa opMyna eTaHONy) Ta HE0N03H (100yBaHHs IITYYHOTO aLETATHOrO LIOBKY) IXHIMH
BiJKpUTOI (POPMH MONIEKYIH TJIFOKO3H; BJIACTHBOCTI [BIACTHBOCTSMH.
JII0KO3H, CaXapo3u, KpOXMaJIiO i LIEJIF0N03H; Crradamu piBHSHHS peakUii, 1o BigoOpaXkaroTk XiMiYHi BIaCTHBOCTI IIIOKO3H
n00yBaHHS ITIOKO3H, (MOBHE i YaCTKOBE OKMCHEHHS, BiIHOBJIEHHS, CTIMPTOBE Ta
Ne n/n Ha3sa po3ainy, TeMd [3HaHHS [IpeaMeTHi BMiHHS Ta cnoco6H HABYAJbLHOI AiAILHOCTI
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BUPOOHHULITBO Caxapo3H i KpOXMaJlo; SKiCHI peakuil
17151 BA3HAYEHHS [IFOKO3H i KPOXMAJo;
3aCTOCYBaHHS MIIOKO3H, KPOXMAJIO, LEJFOI03H.

MOJIOYHOKHCNEe OpoaiHHs, ecTepudikauis, B3aeMois 3 KynpyM(lII) rinpokcuaom
0e3 HarpiBaHHs (6e3 3anKCy piBHAHHS peaklii) Ta 3 HarpiBaHHAM), CaXxapo3u
(MoBHE OKHCHEHHS, MipOi3, YTBOPEHHS caXxapaTiB), KpOXMailo (KHCJIOTHHH Ta
(epMeHTAaTHBHUIA TiApoi3) i Lemon03u (MOBHE OKMCHEHHS, TAPOI3,
ectepudikallisi - yTBOPEHHsl TPHALIETATy Ta TPUHITPATY LIENONO3H),
potocunTesy. Yemanoenoeamu noaiOHICTh 1 BIAMIHHICTh KPOXMaJIO Ta
LIETTIOJIO3H 32 CKIaJ0M, OYZ0BOIO MOJIEKYJT | BTACTUBOCTSAMH.

3acmocoeyeamu 3HaHHs 11 BUGOpPY criocoOy BHSIBIEHHS TIIOKO3H (B3a€EMOJis
3 aMOHia4YHUM po3urHOM apreHTyM(l) okeuay, peakuii 3 kynpym(1I)
riAPOKCHAOM) i KpOXMaJlto (B3aEMOis 3 HOIOM).

3.4. HirporenoBMicHi opraniusi cnoykn

]Haana po3ainy, TeMn

3.4.1. AMiHH XapakrepucTuuHa (PpyHKLiOHaNBHA) Ppyna aMiHiB. [BusHauamu cTpyKTypHi pOpMYNH i30MepHHX aMiHiB 3a Oya0Bor0 kapOOHOBOrO
Knacudikauis aminiB. HoMeHknarypa, i3oMepisi,  [1aHLora, nojoXeHHsIM aMiHOTPYIH Ta MiXKBUOBI i30MepH (NEPBHHHI,
OynoBa, BIaCTUBOCTI, criocobu A00yBaHHs Ta BTOPUHHI, TPETUHHI aMiHu). Ha3usamu aMinu 3a HoMeHknartypoto ILIPAC.
3aCTOCYBaHHS. Knacugixysamu aMiHu K NOXiJHI aMOHiaKy (NepBUHHI, BTOPHHHI | TPETHHHI)

ra 3a OynoBoto kapOOHOBOrO NaHIora (HacCH4YeHi, apoMaTH4Hi). Crradamu
PIBHSHHSA peakLii, o BinoOpaXxkatoTh XiMi4HI BIaCTUBOCTI HACHYEHHX aMiHiB
SIK OpraHiYHUX OCHOB (B3a€EMOJisi 3 BOJOKO, HEOpPraHIYHHUMH KHUCJIOTaMH;
ropiHHs#); aHiNiHy (B3a€MOJis 3 HEOPraHiYHUMH KUCII0TaMH, OPOMHOIO BOZI0IO);
noOyBaHHs aHiniHy (BiAHOBNEHHs HiTpoOeH3eHY - peakuis M. 3iHiHa).
Ob6rpynmoeysamu OCHOBHI BIaCTHBOCTI HACHYEHHUX aMiHiB Ta aHiJiHY;
3MEHIIEHHsS: OCHOBHHX BJIACTHBOCTEH i 301NbIIEHHs peakLiifHOl 3AaTHOCTI
aHIJTIHY B peaKLisiX 3aMilLEHHS.

[lopienioeamu OCHOBHI BIaCTHBOCTI aMOHiaKy, NEPBUHHUX, BTOPHHHHX,
TPETHHHUX HaCHYEHHX aMiHiB Ta aHiNliHy.

3.4.2. AMiIHOKHCIOTH Cknan i 6ynoBa MosieKyn, HOMEHKIATYpa, Hazueamu aMmiHokucnoTH 3a HoMeHknatypoto ILIPAC. Ckradamu cTpyKTypHi
BIAaCTUBOCTI, 100yBaHHS, 3aCTOCYBaHHS (bOpMyNIH HaHMpPOCTILIKMX aMiHOKHKCIIOT - [IiLMHY (aMiHOETaHOBOI), anaHiHy (2-
aMiHOKUCTIOT. [ToHATTS npo aMoTepHICTh AMiHOMPONaHOBOT); PiBHAHHSA peakiii, o BifoOpaXaroTh XiMiuHi BIaCTHBOCTI
AMIHOKHCNOT, OinonspHuii HoH; aAH-, TPH-, MIiHOKHMCIIOT Ha MpHKIaji B3aEMOAIT

Ne n/n 3HaHHA IIpenmeTHi BMiHHA Ta cHOCO6H HABYAJIBLHOI AiSJIBHOCTI
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nojinenTHAM, NENTHAHKH 3B'A30K (MeNTHAHA rpyna
ATOMIB)

AMiHOETAHOBOT KMCJIOTH i 2-aMiHONPONAaHOBOT KMCJIOTH 3 HEOpraHIYHUMH
KUCIOTaMH, OCHOBaMH; YTBOPEHHS U-, TpH-, nosinentuais. Obipynmogysamu
aM(OTEPHICTb AaMiHOKHCIIOT, YTBOPEHHS OiNoJSpHUX HOHIB.

Ilopienioeamu 3a 6yIOBOIO MOJIEKY i XiMiYHMMH BIIaCTHBOCTAMH
AMiHOKHMCJIOTH 3 KapOOHOBHMM KHCJIOTaMH Ta aMiHaMH.

3.4.3.

Binku

BynoBa GinkKiB, iX BJaCTHBOCTI, 3aCTOCYBaHHS,
KOJIbOpPOBI peaKLii Ha 6iNKkH.

Xapaxmepu3syeamu TIpOLIECH T poJlizy, NeHaTypauii 6inkiB. 3acmocogyeamu
3HaHHs 111 BUOOpY cnoco0y BHsBIEHHS OiNKiB (KCaHTONMpOTETHOBA Ta
OiypeToBa peakiiii).

3.5. CHHTeTHYHi BHCOKOMOJIEKY/ISAPHI pe4OBHHH i moJ1iMepHi MaTepia/n Ha iX 0cHOBI

CHHTETHYHI
BHUCOKOMOJIEKYJISIpHI
[PEYOBHHH i MOJIMEPHI
MaTepiaji Ha iX OCHOBI

[IoHATTA MpO noniMep, MOHOMEp, EJIEMEHTapHY
naHKy, CTyniHp nojiMepusauii. Knacudikauis
BHUCOKOMOJIEKYJIIPHHX PEYOBHH; CNIOCOOH CHHTE3Y
BUCOKOMOJIEKY/ISIpHHX PeYOBHUH; Oyn0Ba i
BJIaCTHBOCTI MOJIIMEPiB; TEPMOIUIACTHYHI NONIMEPH
i M1acTMacH Ha X OCHOBI; MOHATTS NPO HATypalbHi
i CHHTETHYHI Kay4yKH, CHHTETHYHI BOJIOKHa;
3Ha4YEHHS MOJIIMEpIB y CYCHiJIbHOMY rocrnoJapCcTBi
ra noOyTi.

Knacughixysamu noniMepu 3a LUIIXOM OA€pKaHHS (MPUPOIHI, LUTYYHI,
CUHTETHYHI); BiAHOLIEHHAM IO HarpiBaHHs (TEpMOILIACTHYHI,
TepMOpeaKLiiiHi); OyaoBoro (NiHilHi, po3ranyxeHi, citTyacti). Ckraoamu
PiBHSHHS peakuiil noniMepu3aLii 3 yTBOPEHHSIM HaiBaXKTMBIilLHX NOJIMEpiB
(noJieTHieHy, NONiNPONiJNeHy, NOJiCTUPEHY, NOJiBiHINIXJIOpUAY, TEQIOHY,
deHondopManpaeritHIX cMOJ, NOii30NpeHy, NonidyTagieHy, KalpoHy,
naBcaHy).

Po3pizHsamu cnocoOH yTBOPEHHS BUCOKOMOJIEKYJISIPHUX CMONYK (peakuii
noJsiiMepu3alii Ta NoJlikOHAEeHcawii).

[lopigHoeamu BNaCTHBOCTI NpUpoHHX (DaBOBHa, JIbOH, LIIOBK, BOBHA),
IITYYHHUX (LUITYYHUH aLETaTHUH | BICKO3HMH LOBK) Ta CHHTETHYHHX BOJIOKOH
(KarpoH, JlaBcaH).

Yemanoeniosamu 3B' S3KM MiXK BJaCTHBOCTSMH Ta 3aCTOCYBaHHSM NOJIMEDIB.

Ne n/n

Ha3sa po3niity, TeMH

BHaHHA

[IpeameTHi BMiHHS Ta cNOCOOH HABYAJIBHOL AiABHOCTI
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3.6. Y3arajibHeHHS 3HAHb PO OPraHivYHi CHOJYKH

BcTaHOBNIEHHs! FeHETHYHHX 3B'A3KiB MK Pi3HHMH KJlacaMH OpraHidYHHX
CMONYK, MiXK OpraHiYHAMH Ta HEOPraHIYHUMH CIIOJNYKaMH

[lopieHoeamu XiMiuHi BIACTUBOCTI OPTraHiYHHMX CIIOJIYK Pi3HHX KJIACiB.
Yemanosenioeamu 3B' A3KH MiX CKIAA0M i XIMiYHUMH BJIACTUBOCTSAMH
OpraHiYHUX CMOJNYK Pi3HUX KJIAciB, MiXK OpraHiuHUMH Ta HEOPraHiYHUMH
CIIOJIyKaMH; T€HETHYHI 3B'S3KH MiX OPTraHiuHMMH Ta HEOPTaHIYUHHUMH
CIIOJTyKaMH.

Cxnaoamu piBHHHS peaKLiii — B3aEMOIEPeTBOPEHb OPraHiYHMX CIONTYK
Pi3HUX KJIaciB.

4. O0uncjieHHs B Ximil

4.1. Po3B's3yBanHs 3a1a4 3a8@opMynu 1y OOUMCTIEHHS KiIbKOCTI peuoBUHH,  |O64ucaioeamu BiTHOCHY MOJIEKYJISIPHY Ta MOJIAPHY MacH pe4OBHHH; KiJIBKIiCTb
XiMiYHUMH KiNTbKOCTi YaCTHHOK y MEBHiM KiJIbKOCTi pEYOBHHH, [UACTHHOK Yy NEBHiH KiJIbKOCTI peuOBHHH, Maci peuoBHHH, 00'eMi rasy; 06'eM
bopMynami i Ha MacoBOT YaCTKH eJieMeHTa B CIOJYLIi, BITHOCHOT  [maHOi MacH abo KiJIbKOCTi pe4OBHHH ra3y 3a H. y.; BiTHOCHY T'YCTHHY rasy 3a
BUBEJICHHA QOPMYJIH [TYCTHHH ra3y, MacoBoi (00'eMHOT) YacTKH iHIIMM ra3oM; MacoBi Ta 00'eMHi (/15 ra3iB) YaCTKH PEUOBHH y CyMilili;
CIIONYKH KOMITOHEHTA B CYMillli, BUBeIEHHS GOPMYIH CepeHIO MOJIIPHY Macy CyMillli ra3iB; MacoBY YacTKY elleMeHTa y CronyLi 3a il

CTIOJTYKH 32 MAaCOBUMH YaCTKaMH €JIEMEHTIB bopmyoro.
Yemanoeniosamu xiMiuHy GopMyny CHoNyKH 3a MACOBHMH 4aCTKaMH
eJIEMEHTIB, [0 BXOAATH JI0 il CKJIafy.

4.2. Bupaxxenns MacoBa yacTka pO3YHHEHOI PpEYOBHHH Ob6yucnioeamu MacoBy YacTKy pO3UYHHEHOT pEYOBHHHU B PO34HHi, Macy (00'eM)
KiJTBKICHOTO CKJIaay PO34YHHY Ta PO3UHHHHMKA, Macy pO3YMHEHOI peYOBHHH. Bukonyeamu
po3urHy (cymilii) 0OUHCNIEHHS AJI IPUTOTYBaHHs PO3YMHIB i3 KDHUCTAJOTIAPATiB.

4.3. Po3B's3yBaHHs 3a1a4 33 ANTOPUTMH PO3B'A3KY 3a/1ay 3a PiBHAHHAM peakuil; (O6yucaioeamu 3a piBHAHHAM XiMiuHOT peakuii Macy, 06'eM (aJ1s razy) a6o
PIBHAHHAMM peakUili BiIHOCHMH BUXi MPOAYKTY peaKuii KiNbKiCTh PEYOBHHH peareHTy abo NMPOAYKTY 3a BiIOMOIO Macoro, 06'eMoM (st

ra3y) abo KiJIbKiCTIO pe4OBHHH iHIIOTO peareHTy abo NpOAYKTY; BiJHOCHHHM
BHXi/l MPOJYKTY peaKLiii.

Yemanoenioeamu ximiuHy ¢opMyny pedyOBHHH 3a KiIbKICHUMH JaHHUMH TPO
[peareHTH i NPOAYKTH peakiiii.

Buxonyeamu oOYMCIIeHHS, AKIIO PEYOBHHH MiCTATH AOMillIKH a0 HasBHi B
HaJJTMLIKY.

Po36'a3yeamu xoMGiHOBaHi 3aja4i (MoeqHaHHA He Oinbliie JBOX aJTOPUTMIB).

JTOJATKHA

Tabanns po34HHHOCTI 0CHOB, KHCJIO0T, aM(OTepHHX TiApoKcH/iB i coseid y Boai 3a 20-25 °C
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Wown,va |H+ NH+ [pi+ [+ [K+ M§+ [Ca*+ Ba’+ AL+ 2+ Mn+  Pe+ Bt Pbi+ [Cut M+ A§+  HEH
SIKi JUCOLLIOE b

CIoJyKa

OH" p p p p M M H H H H H H H H H -

P" p p M p p M M M M p p p M H M p p p #
Cr" p p P P b p p p p p p p p p M p p H p
Br" p P P P p p p p p p p p p p M p p H M
1" p P P p pp p p p p p p p - M - p H M
82" p p p p P # # p # # H H H # H H H H H
803 p p p p p p M M p M M - M - M H #
804> p p P p P P M H p p p p p p M p p M p
NO3- p p P p |p p p p p p p p p p p p p p
IPO43n p p M p p M H H H H H M H H H # H H #
CO3 p p p p P M H H - - H H H - H # M M -
CH:COO" |p p p p p p p p p p p p - p p p p p

YMOBHI MO3HAYEHHS: «p» - pEYOBHHA PO34UHHHA (pO3YMHHICTh 6inbie 1 r peyoBunu y 100 r Boaw);

«M» - pEYOBHHA MaJIopo3urHHa (po3umnHHicTb - Big 1 1o 0,001 ry 100 r Boau); «H» - peuoBHHA NPAKTUYHO HEPO3YHUHHA (pO3uMHHICTB - MeHwIe 0,001 ry 100 r Boam); «-»

pEYOBHHA HE iCHYE;

«#» - peYOBHHA iCHYE, aJie pearye 3 BOJOI0; ii pO3YMHHICTh BU3HAYUTH HE MOJKHA.

Psajg akTnBHOCTI MeTaJIiB

bi, K, Ba, Ca, M§, Al, Mn, 2n, Pe, N1, 8n, Pb (H2) Cn, A§, H§, Pi, An

HaiinommpeHima Ha3Ba pe4yoBHHHU abo
cyMiii

XimiyHa dpopMyna pe4yoBHHH abo
KOMIIOHEHTa (KOMIOHEHTIB) CyMilli

Hajinowmmpenila Ha3Ba pe4yoBHHH abo
cyMii

XimiuHa popMyna peuoBUHH abo
KOMITOHEHTAa (KOMIOHEHTIB) CyMillli

KyxoHHa (kaM'siHa) cinp

C1

MinHuit Kynopoc

Cn804 ¢ SH20

KayctuuHa cona, inkui Hatp

LLIOH

3ani3Huii Kynopoc

Pe804 » 7H20
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KansuuHoBaHa coga u2C03 Cipka cinp Mn804 « 7H20
Kpucrtaniyna cona ~COs-10"O ANIOMOKanieBUi rajayH KA1(804)2 « 12H20
[IuTHa (xapuoBa) cona iwHCO03 [Tepekuc BogHIO, MEPriApob H,0, (BomHM#H po34HH)
Hartpifina cenitpa NNO3 HoaHa HacTOsiHKa [> (cnMpTOBUI PO34YMH)
Kaniiina cenitpa K113 Hawatvphuii cnMpr, aMiayHa Boja KH; (BogHuii po3umH)
AMiauHa ceniTpa NANO3 XN0pHe BarHo CaC1(0C1), abo Ca0CI2
Hawatup m4Cl1 Po34nHHE CKIIO Ne28103

[ToTaw K2C03 KpemHiii (HaniBnpoBiqHUK) 8i

Kpelina, MapMyp, BanHsAK CaC03 KBapui, kBapLeBHii Micok 8102

HeraiueHne BanHo Ca0 ["nuHa, rMHO3eM, KaoJiH AbO3 « 28102 « 2H20
["aleHe BamHO Ca(0H) Cxio (BiKOHHE) N20 » Ca0 » 68102
BanHsHa Boaa Ca(OH), (BoaHwuit po3unH) Manaxir (Cu0OH)2C03

bopna kucnora

H3B03

XnopHa Boaa

C1, (BogHuii po34MH)

KopyHun Al203 bpomHa Boza Br, (BoaHu# po3uuH)
["emaTuT (3ani3Ha pyna) PE203 bepronetosa cinb KC103

MarseTur (3ani3Ha pyna) PE€304 A30THa KMCIIOTa HNOs

CBHHLEBUH CYpUK P104 ConsiHa kucnoTa HC1 (BoaHu# po3uuH)
CipuaHa KucioTa H2804 [InaBukoBa KMca0Ta HP (BogHuii po34KH)
Oneym po3uuH 80s y H,804 Jlanic ASILI3

[inc Ca804 » 2H20 MapraHLuiBka KMn04

Anebactp Ca804 » 1/2 H20 Kap6in, kanbuii kap6in CaC2

Cyxuii nig CO;, (TBepamit) Docdopuuii aHrigpua P20s

CipkoBOI€Hb H28 [IpocTtuii cynepdocdar Ca(H2P04)2 « H20 + Ca804 « 2"0
CipuucTHii ra3 802 [TongiiHuii cyneppocdar Ca(H2P04)2 « H20
Yaguuii ras Co [Ipeuumnirtat CaHP04 » 2H20

["a3, mo 3Becense, 3aKUC a3oTy N20 CevoBHHa CO(KH2)2

[Tiput PES2 AModoc KH4H2P04 + ox4)2HP04

Haiinowupeniia Ha3Ba peyoBUHU abo
CyMili

XiMiuHa ¢popmyna

HaiinommpeHila Ha3Ba pe4OBMHH

XimiuHa ¢popmyna

0OJIOTHHUIA ra3, pyJHUKOBHH ra3s

CH4

kap6osoBa KUCNOTa, GeHoN

CeHsOH
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i300yTaH (CH3)2CHCHs NiKpUHOBA KUCJIOTA 2,4,6-TpuniTpodeHon
i30MeHTaH (CH:2CHCH2CHs3 MypalliHa KUCNoTa, GopMiaTHa KUCIOTA HCOOH

HEeoMeHTaH (CHa3)4C OLITOBAa KHCJIOTA, alleTaTHa KMCJIoTa CH-COOH

1300KTaH (CH3):CCH2CH(CHs)2 NpomnioHoBa KKCJ0Ta, nponionaTHa kucnora  [CHsCH2COOH
METHJIEHOBA rpyna -CHa2- HaTpiii hopMiat HCOOI

niaprenTym(l) auetunenin AnC CAn MarHiii ¢popmiat, Martiii qudopmiat (HCOO»:Mn

MMHATPIH aUeTHIIEHIA NeC=CKa HaTpil aueTar CHsCOOu

NUBiHIJ CH2=CH-CH=CH2 KaJIbLIi}l alleTaT, KajabLii gialeTar (HCOO)Ca

i30mpeH CH2=C(CHs)CH=CH2 MOJIOYHA KMCJIOTa, JJAKTaTHA KUCJIOTa CH-CH(OH)COOH
METUIIXJIOPH] CHsCI I1[aBJIeBa KMCJI0Ta, OKCajlaTHa KHMCJIOTa HOOC-COOH
ETUIXJIOPUJ, C2HsClI NUHATpil okcanat [HIOOC-COOKa
NPOMiNIXJIOPHA CHsCH2CH2CI MeTHI(opMiaT HCOOCH:
130MPOMiNIXI0PHLI (CH32CHC1 eTundopMiat HCOOC2Hs

xnopogopm CHCIs METHUIIaLIeTaT CHsCOOCH:s

fionodopm CHIs eTUNaleTaT CHsCOOC2Hs
BIHIJIXJIOpHA CH2>=CHC1 HATpiil METUNAT CHs0Ka

METUJIOBUH CIMPT, AEPEBHUI CIUPT CHsOH HaTpiii eTunar C2HsOKa

€TUJIOBUH CIIUPT, BUHHHMH CIUPT C2HsOH TIIOKOHOBA KUCJI0Ta HOCH2(CHOH)+*COOH
NpOMNIOBUH CIMPT CH:CH2CH20H copbiT HOCH2(CHOH)+CH20H
130NpoNiIOBUH COMPT (CHs2CHOH caxapHa KHMcJIoTa HOOC(CHOH»COOH
NUMETUIIOBUH €Tep CHsOCHs KaJnbLIiii caxapar Ci2i220ii*Ca0O B
NieTUIIOBHUi eTep, AieTHIOBUH edip C2HsOC2Hs rilMH, aMiHOOLTOBA KHCIIOTa oaC*COOH |
MypallMHUIi anpjeria, dopManbieria HCHO anaHiH, a-aMiHOMPOMiOHOBA KUCIIOTa CHsCH(KH2)COOH
bopMmanin 36-37% po3uud HCHO MipOKCHIIIH (CeH702(OKO2)3)n
ALIETOH CHsCOCHs KITITKOBHHA (C6HioOs)n

HITPOTJIiIEPHH, TPUHITPOTNiLIEPHH

CH2(0K02)CH(0K02)CH2(0K02)
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