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[Tporpama npu3HayeHa JJisl POBEACHHS iCIHUTY 3 XiMil.

T'0N0BHOIO METOIO NPOBEICHHS iICMTUTYE 00'€KTUBHE Ta HEYNEPEI)KEHE OL[iHIOBaHHS PiBHA HaBYaJbHHUX AOCATHEHD OCI0, Ki 3aKiHYMJIM 3aralbHOOCBITHI HABYANBHUI
3aKnian i BUABMIM OaXkaHHs BCTYMHTH 10 BUILOIO HaBYaJbHOIO 3aKaay Y KpaiHH.

[cnuT3 XiMii — crocib nepeBipku:

. 3HAHHS YUHAMH HalBa)KIHMBIIUX 3aKOHIB i TEOPiH XiMil;

. BOJIOJiHHS XiMi4HOIO MOBOIO, BMiHHSl KOPUCTYBAaTHCS Ha3BaMH | CHMBOJIAMH XiMi4HHX €JIEMEHTIB, HA3BaMH MPOCTHX i CKJIaJHUX PEUYOBHH;

. BMiHHS CKJIaJaTH XiMiuHi GOpMYIH i piBHAHHS XIMiUHHUX peakiiH, po3B'a3yBaTH pO3paXyHKOBI Ta eKCTIEpUMEHTANIbHI 3a/1a4i;

. PO3yMiHHA 3B'SI3KY MiX CKJIaZoM, Oy0BOIO, Gi3HYHHMH i XIMIYHHMH BIIACTHBOCTSMH PEYOBHH, CIOCO0aMH 1X 100YBaHHS, raay3sMH 3aCTOCYBaHHS,
. 3HaHb MPO HaHBaXJIMBillli MPUPOJHI Ta IITYYHI PEUOBHHH, iX OyIOBY, criocoOu 10OYBaHHS Ta rajiysi 3aCTOCYBaHHS;

. PO3YMiHHS HAYKOBHX OCHOB MEBHUX XiMiYHUX BUPOOHHIITB;

. 00i3HaHOCTI 3 AESIKUMH €KOJIOTIYHUMH MPoOIeMaMH, MOB'I3aHUMH 3 XiMi€lo;

. PO3yMiHHS poJii XiMil y po3B'a3aHHi rMobanbHUX MpobieM OACTBA.

Iporpamy 111 NpoBeCHHS iCMUTY 3 XiMii po3po0eHO Ha OCHOBI YHHHHUX HaBYaJIBHUX mporpaM 3 ximii ans 7—9 knacis (K.: Ipmins: [Tepyn, 2005) Ta 10—11 knacis
3arajJbHOOCBITHIX HaBYaNbHUX 3aknafiB (TepHomine: Manapieens, 2011), enekTpoHHi Bepeil AKuX po3MillieHo Ha odiuiiiHoMy BeG-caitti MiHicTepcTBa OCBITH i HayKH,
MOJIOZIi Ta CTOPTY MOZ.gov.ua

Iporpama aist NpoBEAEHHS iCIUTY 3 XiMii Opi€HTY€EThCS Ha JOCATHEHHS JEPXKABHUX BUMOT 10 PiBHS 3arajbHOOCBITHBOT i ATOTOBKH Y4HIB 3arajIbHOOCBITHIX
HaBYaJbHHX 3aK/a/iB. [Ipu 1IbOMY BakIIHMBe He JIMIIE 3aCBOCHHS YYHSIMH XiMi4HHX TMOHATH, 3aKOHIB, TEOPIii, a i OCMUC/IEHE BUKOPUCTAHHS HUMH 3HaHb, (OPMY/IIOBaHHS
OLiHHHUX CYIKEHb, BUSIBIIEHHS BIACHOI MO3HULIT Y Pi3HUX )KUTTEBHX CUTYALIifX.

Marepian nporpamu 111 NpOBEEHH iCIIUTY PO3MOJiIEHO HAa YOTHPH TeMaTH4Hi OJ10ku: «3aranpHa XiMisn», «Heopraniuna xiMis», «Opraniyna XiMis», «O6GUHCIEHHS B
XiMii», SKi B CBOIO Yepry po3noAiieHO 3a po3AiIaMU i TeMaMH. Y KOXKHOMY pO3iJii epelliYeHo 3HaHHS, IKUMH MaloThb aGiTypieHTH.

V nepeniky BUMOT, HaBeIeHUX y koJIoHLj «[IpeqMeTHi BMiHHSA Ta CrIocOOH HaBYaJIbHOT NisTIBHOCTI» JETANBHO PO3KPUTO OOCAT BUMOT 0 3HAHB TA YMiHb 3 KOXKHOIO
po3aiiy i Temu. Y nporpaMi A MpOBEAEHHS iCIUTY 3 XiMii BUKOPHCTAHO HOMEHKJIATYPY XiMiYHHX €lIEMEHTIB i pe4OBHH, @ TAKOX TEPMiHOJIOrIIO, siKi Bianosiaaiots JJCTY
2439-94: EneMeHTH XiMiyHi, peuoBHHH npocTi. Tepminu Ta BuzHaueHHs. — K., Jlepxcnoxuscranaapt Ykpainu — 1994, Llporo cranaapty 6yae JOTPHMaHO i B
3aBOAHHAX TECTY 3 XiMii.

Haspu opraniunmx cronyk BianosifaloTh ocTaHHiM pexoMeHaauisM IIIPAC. I3 nanum MaTepianomM MOXXHa 03HAMOMHTHCS B HABYAIBHUX MOCIOHUKAX, SKi MAIOTh rpUd
MiHicTepcTBa OCBITH i Hayku YKpaiHu (JuB. Epeik peKOMEHAOBaHOT HaABYAJIBHOI JIITEpaTypH).

Y nporpaMi 15 IPOBEAEHHS iCIIMTY 3 XiMil BUKOPHCTAHO CKOPOYEHHS «H. Y.» — HOpMaJbHi yMOBH (Temmnepatypa 0 °C, tuck 101,3 kITa aGo 760 MM pT. cT.).

BiamnoBiaHo 10 MiXXKHapOJHHX CTaHAAPTIB IS MO3HAYEHHS KiJIbKOCTi PEYOBHHH MOXKHAa BUKOPUCTOBYBATH JiiTepu # a6o V. J{iist MO3HaYeHHs TerIoBOro eekTy peakuii
CJIiJi BUKOPHUCTOBRYBATH Mo3HaueHHs «JIH».

I1in yac miArOTOBKK A0 NPOBEAEHHS ICIIUTY 3 XiMil peKOMEHJOBaHO BAKOPHCTOBYBATH AOBIAHMKOBI TaOJHILi, IKi HaBeAEHO y 10AaTKaX «PO3YMHHICTE KUCIIOT, CONEH,
OCHOB Ta aM(OTEpHHX TiAPOKCHAIB Y Boi 3a 20—25 °Cy, «Psna akTuBHOCTI MeTaniBy, «HalimomupeHiii Ha3Bu Ta CKila[ AESKHX HEOPraHIYHHUX PEYOBMH, CyMillieii Ta
MiHepauiBy, «HalnomupeHimi Ha3BU Ta ckiaj A€sSKUX OPraHiuHUX PEeYOBHH Ta cyMitneii», «[lepenik peKoMeHI0BaHOT HABYANIBHOT JIITEPATYPU».



Ne n/m

[Hasgpa po3aiiay, TeMM

BHaHHA

ll'[pezmenli BMiHH# Ta cHOcO0H HABYAJILHOI AiILHOCTI

1. 3arajabHa ximin

1.1 OCHOBHI XiMi4Hi [ToHsTTS peyoBUHa, pi3nuyHe Tijo, MaTepial, Cxnaoamu HopMyJiu CMONYK 32 3HAYEHHSAMH BaJ€HTHOCTI €JIEMEHTIB.
MOHATTA. PeyoBHHAa  |IpOCTa peyoBHHA (METaJl, HEMeTan), CKJaJHa 3anucyeamu ximiuHi Ta rpadiysi (CTpyKTypHi) GOpPMYNH pedoBHH. Po3pizHamu

PEYOBHHA, XIMIYHHUH eNleMEeHT; HaiaApiOHiLi ¢i3uyHi TiNa i pe4OBHHHM; MPOCTi Ta CKJIaJHI PEUYOBHHH; EJIEMEHTH i MPOCTi
4AaCTHHKHM pEYOBHHH — aTOM, MOJIEKyJia, HOH PEYOBHMHH; METANH i HEMETANH; AaTOMH, MOJIEKYJIH Ta HOHH (KaTiOHH, aHIOHH);
(xatioH, aHioH). CklaJ pe4yoBHHHU (SAKICHHH, ¢i3u4Hi Ta XiMi4Hi BIaCTHBOCTI pe4yoBHHH; Di3HuHi sBMILA Ta XiIMiYHi peakuii;
KiNbKICHHMI). BaneHTHICTh XiMiYHOrO €/leMEeHTa.  [HaHMpoOCTilly Ta iCTHHHY GOpPMYJIH CIIONYKH.
XiMiyHa (Haiinpocrima, icTHHHA) i rpadiyna Busznauamu BaneHTHicTh eneMeHTIB y 6iHapHUX cniofiykax. Ananizysamu
(cTpykTypHa) popmynu. Di3nune seule. BiqHocHi [akicHHii (€1leMeHTHHIH) i KiNIbKiCHHI CKJ1aJ peYOBHHH 3a ii XiMiYHOIO
ATOMHA i MOJIEKYJISIpHA MacH, MOJIipHa Maca, bopmynoro.
KiNbKiCTh pe4oBHHH. OMHHLI BUMipIOBaHHS
L(iﬂbKOCTi PEYOBHHH, MOJIIPHOT MacH, MOJISIPHOTO
00'eMy; 3HaUEHHs TEMIEpaTypH H TUCKY, sKi
BiAMOBIAAlOTh HOPMAJIBHUM YMOBaM (H. Y.);
MoJISIpHHH 00'eM rasy (3a H. y.). 3akoH ABoraapo;
4HCIIO ABOTraapo; Cepe/iHs BiJHOCHA MOJIEKY/IipHa
Maca cyMimii rasis, noBiTps. MacoBa yacTka
€JIEMEHTA y CMOJYL.

Ne n/n Ha3Ba po3niny, Temu [3HaHHS IIpexMeTHi BMiHHS Ta CHOCO0H HABYAJIBHOI JisILHOCTI




1.2 XimiuHa peakuis XimidHa peakuisi, cxeMa peakuil, XiMiuHe piBHAHHS.3anucyeamu CXeMH peakuii, XiMidHi piBHAHHS.
3akoHM 30epexKeHHs Macy peyoBHUH Mif Yac Po3pi3Hsamu TANY peakuii 3a KiNbKICTIO peareHTiB i NpoAyKTiB (peakuii
XiMi4HOT peakuii, 00'eMHHUX CMiBBiAHOLIEHB Ia3iB Y |CHONYYEHHS, po3Kiiaay, OOMiHy, 3aMillleHHs), 3MiHOIO CTYNEHs! OKUCHEHHS
XiMiyHil peakuii. 30BHiIHI edeKTH, IO eleMEeHTIB (peakuii OKUCHO-BiTHOBHI Ta HE OKUCHO-BiJHOBHI), TEMJIOBUM
CYMpPOBOMXKYIOTh XiMiyHi peakuii. [IoHATTS edexToM (peakuil eK30TepMidHi, EHIOTEPMiYHi), HanpsMoM nepebiry (peakuii
OKHCHHK, BiJHOBHHK, OKHCHEHHS, BIJHOBIIEHHA.  |000OpPOTHi, HEOOOPOTHI).
Tunu ximiuHux peakuiid. [IBUaKicTe XiMiuHOT Busnauamu B OKMCHO-BiTHOBHIM peakuii OKHCHHUK i BiTHOBHHUK, MPOLECH
peakuii. KaranizaTop. OKHCHEHHS 1 BiIHOBJICHHS.
Ananizysamu BIUTMB KOHUEHTpaUii peareHTiB, BEMMYMHU MOBEPXHi iX KOHTAKTY,
TeMIepaTypH, KaTaiizaTopa Ha IIBUAKICTh XiMiyHOT peakuii. 3acmocogyeamu
3aKOH 30epexKeHHs Macl PEYOBHH ISl IEPETBOPEHHS CXEMH peakLii Ha
XiMiYHe piBHSHHS.
Bukopucmogyeamu MeTO]] €IEKTPOHHOT0 OanaHcy s NEPETBOPEHHS CXEMHU
OKMCHO-BiIHOBHOT peakuii Ha XiMiuyHe piBHSIHHS.
1.3 [lepionnunnii 3akon  [[lepioanunuii 3akoH (cyyacHe GopMmyntoBaHHs1).  |Po3pi3nHamu B NEpioANYHi# cUCTEMi Mepioau, rPyNy, rolOBHi Ta No6iYHi
i nepioanyHa cuctema [CTPYKTypa KOPOTKOIO i JOBroro BapiaHTiB MiArpyny; MeTaliuyHi Ta HEMETalliuHi €JIEMEHTH 32 1X MOJIOKEHHSAM Y
XiMiYHUX MepioAUYHOT CHCTEMH; MEPiOAH, TPpYIH, MIATPYNH  [MEPIOAUYHIM cUCTEM.
cneMenTiB [l L. (ronoeHi, mo6iuui). [TopsakoBuit (aToMHMiA) HoMep |Bukopucmogysamu indopmMauiro, 3aKiaieHy B NEpioAUYHii cucteMi, Ui
Menpaeneesa €JIEMEHTa, PO3MiLLEHHS METaNiYHUX i BM3HaYEHHS TUITY eleMeHTa (MeTaliyHui abo HeMeTalliYHUi eNIEMEHT),
HEMETaliYHUX eJIEMEHTIB Y MepioAWYHiH CUCTEeMi, [MaKCHMalIbHOTO 3HaYEHHS HOro BaJIEHTHOCTI, THIY MPOCTOI peYOBHHH (MeTan
nepioaax i rpymnax; JqyxHi, Ty>KHO3eMelbHi, iIHepTHi[a00 HeMeTal), XiMiYHOro XapaKTepy OKCHIiB, NiAPOKCHAIB, CIIOJIYK €JIEMEHTIB
€JIEMEHTH, raJloreHu. i3 ['igporeHoM.
AHanizyeamu 3MiHU BNaCTUBOCTEH MPOCTUX PEYOBHH 3aJIEKHO BiJl pO3MilLEHHS
€JIEMEHTIB y Mepioaax, marpynax, npy nepexoi Bii oqHOro nepioay ao
iHIIOrO.
1.4 bynoea atoma Cknaa aToma (Sapo, eNeKTpOHHa 000JI0HKa). 3anucysamu eneKTpoHHi Ta rpadiyHi GopMysH aTOMIB i MPOCTUX HOHIB
[ToHATTS HYKJIOH, HYKJIi [l, i30TOMH, MPOTOHHE enieMenTiB Ne 1—20, aTOMiB HEMeTaTliYHUX €IEMEHTIB 2-T0 i 3-ro nepioAiB y
YKCJI0, HYKJIOHHE YKCIio, opOiTane, EHepreTuHi  30yI)KEHOMY CTaHi.
piBeHb i MiApiBeHb, CMIAPEeHU | HeciapeHU Buznauamu cxnap saep (KiIbKiCTb MPOTOHIB i HEWTPOHIB y HyKJii) i
€JIEKTPOHH, paliiyc aToMa (pocToro ioHa); €NIEKTPOHHUX 000JIOHOK (€HEpreTHYHMX PiBHIB Ta MiApiBHIB) aTOMiB €NEMEHTIB
OCHOBHM#A i 30yKeHui cTaHu atoma. CyTHICTB Ne 1—20.
SIBUILA pafioaKTUBHOCTI. PopMu 5- 1 p- [lopienioeamu pajiycy aTOMiB i MPOCTHX HOHIB.
Ne n/mn Ha3sgea po3giny, Temu [3HaAHHH IIpeaMeTHi BMiHHSA Ta CHOCO0H HABYAJBLHOI JislJILHOCTI




opOitaneii, po3mileHHs p-opbitaneil y npocTopi.
[TocninoBHiCTh 3aMOBHEHHS €JIEKTPOHAMH
eHEepreTHYHUX PiBHIB i MiApiBHIB B aTOMaX
enemeHTiB Ne 1—20, enekTpoHHi Ta rpadiuHi
(bopMyJiH aTOMIB i NPOCTHUX HOHIB eneMeHTiB No
1—20.

Ananizysamu 3MiHH pafliyciB aTOMIB y Nepioaax i miarpynax.

1.5

XiMiYHMI1 3B'930K

OCHOBHI THIH XiMiYHOTO 3B'A3KY (HOHHMH,
KOBAaJIEHTHHI, BOJAHEBHIA, METAIYHHIA).

apaKTepUCTUKH KOBaJIEHTHOTC 3B'S3KY —
KpaTHICTb, EHEpris, NOJAPHICTh. THIH
KPUCTaNiYHUX IPaTOK (aTOMHi, MONEKYJISIpHi,
MOHHI, MeTaliuHi); 3aNeXHICTh Pi3HIHUX
BJIACTUBOCTEH PEUYOBHHH BiJ TUMY KPUCTaJliYHHX
rpatok. EnextponHa ¢opmyna Monekynu.
EnexTpoHeraTuBHIiCTh eieMeHTa. CTymiHb
OKMCHEHHS €JIEeMEHTa B PEYOBHHI.

Cknaoamu enekTpoHHi ¢popMynu MoNieKy, XiMiuHi GopMYJIH CIIONYK 3a
CTYNEHSMH OKMCHEHHS €JIEMEHTIB, 3apsaMHu HOHiB. Po3pi3Hamu BaNeHTHICTb i
CTYMiHb OKMCHEHHS efleMeHTa. O6yucaoeamu CTyniHb OKUCHEHHS eJIEeMEHTA y
cnonyui. Busnauamu KpaTHICTb, NOJNSAPHICTh YX HEMONSPHICTH KOBAJEHTHOTO
3B'13KY MiXK aTOMaMH.

[Ipozno3yeamu TMIN XiMIYHOTO 3B'S3KY B CNONyLi, Gi3uuHi BIaCTUBOCTI
[PEYOBHHH 3 YpaxXyBaHHSAM THIY KPUCTaNiYHHX IPaTOK.

1.6

CyMilLlli peyoBHH.
Po3unnu

CyMiwi ogHopiaHi (po34MHH) Ta HEOJHOPIAHI
(cycneHsis, emynkbcis, MiHa, aepo3onb). Macosa i
06'eMHa (Ans rasy) 4aCTKH pe4OBUHH B CYMillli.
MeTonu po3nineHHs cymiitei (BiacToroBaHHS,
binpTpyBaHHs, UEHTPU(YTYBaHHS, BUNAPIOBAHHS,
neperonka). [IOHATTA po34nH, pO3UHHHHK,
pO34YHMHEHa peuOBHHA, KPUCTAJIOTIApAT,
eIEKTPONITHYHA JUCOLliaLis, eIeKTPOJIIT,
HEEJIEKTPOJIIT, CTYMiHb €1EKTPOJIi THYHOT
mucouianii, HOHHO-MOJEKYJNIpHE PiBHAHHSL.
MacoBa yacTka po34HHEHO! pEYOBHHH Y PO3UHHi.
bynoBa MoneKya¥ BOAH; BONHEBHIA 3B' 130K Y BOJ.
3aGapBneHHs iHAHKATOpiB (YHiIBEpCAIBHOTO,
nakMycy, ¢peHondraneiny, METHIOPaHXKY) B
KUCIIOMY, JIY’)KHOMY i HEHTpaJlbHOMY CepeIOBMIIAX.

Crra0amu CXeMH eNIEKTPOJIITHYHOT AHCOoLialii OCHOB, KMCIIOT, COJIE; HOHHO-
MOJNIEKYNISIPHi PiBHAHHS 32 MOJIEKYJISpHUMH PiBHAHHAMH i MOJIEKYNISpHI
PiBHSAHHSA 32 HOHHO-MOJIEKYJISPHUMH PiBHAHHAMH. Po3pi3Hamu oQHOpiAHI Ta
HEOIHOPiIHI CyMillli pi3HMX THUNiB; po30aBlieHi, KOHIIEHTPOBaHi, HACHYEHI,
HEHaCHYEHI PO3YHHH; ENIEKTPOJIITH i HeeNeKTPOJIiTH, CUIIbHI Ta cnalki
€IEKTPOJIITH.

Buznayamu moxnuBicTh nepebiry peakuii oOMiHy MiX eNleKTposliTaMu B
PO3UMHI.

Ananizyeamu Bnnve OyIOBH peYOBHH, TEMNEPATYPH, TUCKY (AJ1s rasiB) Ha ix
PO3YHMHHICTB Y BOJi; MEXaHi3MH YTBOPEHHS HOHIB NPH PO3YMHEHHI Y BOAI
€JIEKTPOiTiB HOHHOI Ta MOJIeKyIspHOI 6yn0BH. 3acmocosysamu 3HaHKS 1
BUOOpY METONY pO3iJieHHs OAHOPiAHOT 60 HEOAHOPIAHOT CyMillli pEYOBHH.

Ne n/m

Ha3ssa po3ainy, Temn

3HAHHA

IIpeamMeTHi BMiHHS Ta CHOCOOH HABYAJILHOI AiILHOCTI




|Pea1<ui'1' 0OMiHY MiX eNeKTpoJiTaMH Y pO34HHi.

2. Heopraniuna ximis

2.1. OcHOBHi K1aCH HEOPraHiYHHX CHOJIYK

2.1.1.

Oxcunu

BusHaueHHs, Ha3BH, KnacupikaLlis OKCHIIB,
XiMi4Hi BIaCTHBOCTI COJIETBOPHUX OKCHIB,
crocoOu 100yBaHHS OKCHIB

Cxaaoamu XiMiuHi popMyNH OKCHIiB; PIBHAHHS peaKLii, Ki XapaKTepU3yIOTh
XiMiuHi BNaCTHBOCTi COJIETBOPHHUX OKCHIIB (B3a€MOis 3 BOAOKO, OKCHAAMH,
KHCIIOTaMH, IyraMH), cnnocodu n00yBaHHs OKCHIB (B3a€MOJisi MPOCTHX i
CKJTaJJHUX PEYOBHUH i3 KHCHEM, pO3KNIaJjaHHsl HEPO3UHHHUX OCHOB, JESKHX
KUCIOT i conel i yac HarpiBaHHs). Hazueamu oKCUAH 3a IXHIMH XiMiYHUMH
dbopMynamu. Busnauamu dopMynu okcuais cepen GopMyn CONYK iHIIKX
BMBYEHHX K/aciB.

Pospisuamu neconetropHi (CO, K;0, NO, 8i0) i conerBopHi okcuau (KMCIOTHI,
OCHOBHi, aM(oTepHi).

[lopigniosamu 3a XiMiYHUMH BNIaCTUBOCTSMH OCHOBHi, KHCJIOTHI Ta aM(oTepHi
(Ha npuknazgax oxcuaiB LIMHKY Ta AnOMiHiI0) oKcUaH. Bcmanoenoeamu
3alIe)HICTh BNaCTHBOCTEH OKCHIIB Bill TUMy €NeMeHTa i XiMiYHOro 3B'A3Ky B
CHonyLi.

2.1.2.

OcHOBH

Bu3HayeHHs (3aranpHe Ta 3 Nornsay
€IEKTPOJIITHYHOT AMcoLiaLii), Ha3BH,
Knacudikawis, XiMi4Hi BIaCTUBOCTI, cnocobu
noOyBaHHs OCHOB

Cxaaoamu xiMiuHi GOpMyNH OCHOB; PiBHSHHS peakLUii, IKi XapaKTepH3yIOTh
XiMiYHi BNaCTHBOCTI JIYTiB (B3a€MOJisl 3 KUCJIOTHUMH OKCHIAMH, KHCJIOTAMH Ta
COJIIMH B PO34MHi) Ta HEPO3UMHHUX OCHOB (B32EMOJis 3 KUCIIOTaMH,
pO3KNaiaHHA MiJ Yyac HarpiBaHHsA), cnoco6u n00yBaHHs NyriB (B3aeMozis
MY>XHHX 1 Ty>KHO3eMeNBHUX (KpiM MarHito) MeTaiB i3 BOAOK, OCHOBHHX
OKCHJIIB Iy>)KHHX i Ty)KHO3eMeNIbHUX €JIEMEHTIB i3 BOAOKO) i HEPO3UHHHHX
OCHOB (B3a€EMOJis cofield i3 yraMu B po3uuHi). Hazueamu OCHOBH 3a iXHIMH
XiMiYHUMH PopMynamu. Busnayamu GopMynn OCHOB cepen GOpMyI CIoayK
iHIIMX BUBYEHHX K/aCiB.

Po3piznamu po3uuHHi (JIyrd) Ta HEPO34HHHI OCHOBH.

[lopienioeamu XiMi4Hi BNaCTUBOCTI pO3YMHHHUX (J1yTiB) | HEPO3UUHHHX OCHOB.

2.1.3.

Kucnoru

Bu3HaueHHs (3aranpHe Ta 3 NOMNALy
€NeKTPOJITHYHOT AUCOLiaLii), Ha3BH,

Cxaaoamu XiMiuHi GOpMYNIH KUCIOT; PiBHSHHSA peaki, aKi XapaKTepH3yIOTh

XiMi4Hi BNaCTUBOCTi KHUCJIOT (B3a€EMO/Iisl 3 METajlaMH,

Ne n/n

Hasga po3niny, TeMn

3HaHHA

IIpenmerHi BMiHHA Ta cnoco6H HaBYAJBHOT XifA/ILHOCTI




Knacuikais, XiMiuHi BJaCTHBOCTI, CIIOCOOH
MOOYBaHHS KHUCJIOT

OCHOBHMMH OKCHJIaMH, OCHOBaMH Ta COJIIMH B pO34HHi) Ta criocodbu ix
moOyBaHHS (B3a€MOIisi KHCIOTHHUX OKCHAIB i3 BOJOIO, HEMETAJIB i3 BOAHEM,
CoJIel i3 KHCIOTaMH).

Ha3usamu KUCIOTH 3a IXHIMH XiMiYHUMH popMynaMu. Busnayamu Gopmynu
KHCJIOT cepe GopMy CMOMYK IHIIHX BUBYEHHX KJIacCiB, BAJIEHTHICTh
KHCJIOTHOTO 3aJIMIIKY 32 GOPMYJIOI0 KUCIOTH. Po3pi3HAmMuY KMCIOTH 3a CKJIAAOM
(OKCHreHOBMICHI, 6€30KCHI'€HOBI), 30aTHICTIO IO €NEKTPOJITHYHOT JUCOLiaLil
(cunpHi, cnabki) Ta OCHOBHICTIO.

Couni

Bu3HaueHHs (3arajipHe Ta 3 MOTJISAY
€JEKTPOJITHYHOT AUCOLialiTl), Ha3BH,
Kiacuikalis, XiMiuHi BIaCTHBOCTI, CIIOCOOH
moOGyBaHHS coJiei

Cxnadamu XiMiuHiI GOpPMyYJIH CEpeHIX Ta KUCIHX COJIei; piBHAHHS peaKiii, sKi
L(apaKTepPBleTB XIMiuHi BIaCTHBOCTI CepeHiX coneii (B3aEMOis 3 METANIaMH,
KHCJI0TaMH — XJIOPHAHOIO, CY/Ib(aTHOIO, HITPATHOIO, JIyraMH, COJISIMH B
pPO3uMHI) Ta criocobH ix foOyBaHHs (B3aEMOZIs KMCJIOT i3 MeTalaMH, OCHOBHHX
OKCHJIB 13 KHCJIOTAMH, KUCJOTHHX OKCHJIB 3 TyraMH, JIYTiB i3 KHCJIOTAMH,
coJieit 13 KHCII0TaMH, COJIeH i3 JTyraMH, KUCJIOTHHX OKCHIIB 3 OCHOBHUMH
OKCHAMH, coJieif i3 CoJIAMH, coJeli i3 MeTanaMu (peakuii 34iiCHIOIOTh Y
po34MHax), MeTaliB i3 HemeTanaMu). Hazusamu cepeHi Ta KMCIi cojii 3a TXHIMH
XiMiYHUMH popMynaMu. Buznavamu hopMynu cepeHiX Ta KHCIHX coJieii cepen
rbopmyn CMOJIYK IHIIKWX BUBYEHHX KJIACiB. Po3pi3Hamu 3a CKaJOM CEpefHi Ta
KHCJI COJIi.

2.1.5.

AM¢oTepHi crioyku

Asuine amdpoTepHOCTI (Ha MPUKIaaaxX OKCHAIB i
riApOKCHIIB); XiMi4Hi BIACTHBOCTI, CIOCOOH
moOyBaHHs aM(pOTEPHHUX TiAPOKCHIIB

Cxna0amu piBHSHHS peakuii, SKi XapaKTepU3yIOTh XiMi4YHi BJIaCTHBOCTI
OKCHAIB i MapokcHiB AmoMiHito Ta L{uHKy (B3a€eMOJisl 3 KHCIOTaMH, JyraMu)
ra cnocobu Ao6yBaHHs rigpoKcHAiB AMoMiHito i LIuHKy (B3aeMogis coneit 1ux
€JIEMEHTIB i3 TyraMd B pO34YHHi, aJIFOMIHATIB i LIMHKATIB i3 KUCIOTaMH).

2.1.6.

["eHeTHYHI 3B'I3KHM MIX KJacaMH HEOpraHiYHHX CIOJYK

Cxnaoamu piBHSIHHS peakuiil MX HEOpraHiYHAMH CTIOJyKaMH pi3HHX KJaciB.
[Topigniosamu XiMivHi BAACTHBOCTI OKCH/IB, OCHOB, KUCJIOT, aM(pOTEpHHUX
riaPOKCHIIB, COJIEH.

Yemanoenrosamu 3B'13KH MiX CKIagoM i XiIMIMHUMH BJIaCTHBOCTAMH OKCHIIB,
KHCJIOT, OCHOB, aM(pOTepHHX TiAPOKCHIIB, COJIEH; reHETHYHI

Ne n/n

Ha3zsa po3niny, TeMn

BHanus

[IpeameTHi BMiHHS Ta cNOCOOH HABYAJILHOI AiAJILHOCTI




3B'A3KH MK MPOCTUMH PEYOBHHAMH, OKCHIAMH, OCHOBaMH, KHCJIOTaMH,
ampOoTEpHUMM TiAPOKCHUAAMM, COJISIMH.

2.2. MetajtiuHi eieMeHTH Ta ixHi cnosykd. Merann

2.2.1. 3aranpHi BiZOMOCTI [TonoxeHHs METaNiYHHUX eJIeMEHTIB Y NepioANYHil |BusHayamu NONOXXEHHS METANIIYHHUX eJIEMEHTIB Y NEPiOANYHIl cHCTeMI.
npo MeTaliyHi CHCTEMI; 0COOIMBOCTI eNIEKTPOHHOI OY10BH aTOMiB |Xapakmepu3sygamu MeTaNliYHUH 3B'A30K, METaNli4Hi KPHCTaJliuHi IPAaTKH,
€NIEMEHTH Ta METAJIM  METAJliYHMX €JIEMEHTIB; 0COOIMBOCTI MeTaniyHoro (hi3u4Hi BIaCTUBOCTI METAIB.

3B'A3KY; 3aranbHi §i3vuHi Ta XiMiyHi B1acTHBOCTI  [Po3pi3Hsamu MeTaniuHi Ta HEMETalliYHi EIEMEHTH 3a €IEKTPOHHOIO 6y10BOIO

MeTalliB, 3arajbHi cnocobu ix noOyBaHHs; pia aTOMIB.

AKTHBHOCTI METaJliB; BULLE KOPO3il, cnocobu Cxnadamu enexTpoHHi popMynu aToMiB MeTaniyHux eneMeHTiB — JliTilo,

3aXUCTY METaJliB BiJ KOpO3ii; CiaBu Ha OCHOBI Harpito, Marniro, Amowminito, Kanito, Kansuito, @epymy; piBHAHHS peakui,

3ajii3a (YaBYH, CTallb). IKi XapaKTepH3yIOTh XiMiUHi BIaCTUBOCTI MeTaliB (B3aEMOJis 3 KHCHEM,
raJioreHaMH, CipKoto, BOAOIO, pO3YHMHAMH KHCJIOT, JIYTiB Ta cojieit) i cnocobM ix
noOyBaHHs (BiTHOBNEHHS OKCUIiB kokcoM, kapOoH(II) okcuaoM, BoaHeMm,
MeTanoTepMis (anoMoTepMis)); piBHAHHS peakuii, ki BiaOyBaloThCs MiJ yac
BUPOOHMLITBA YaBYHY i cTani. [JoscHio8amu 3aNeXHICTh XIMiYHOT aKTUBHOCTI
MeTalliB Bifl €IEKTPOHHOI OyI0BH X aTOMiB; CyTh KOpO3ii MeTasiB; XiMi4Hi
NepeTBOPEHHS NiJl Yac BUpOOHULITBA YaBYHY i CTalli.
[Ipozro3yeamu MOXIMBICTH Nepebiry XiMiuHMX peakuiif MeTaniB i3 BOJAOIO,
pO34MHaMH KHCIIOT, COJEH, JYTiB.

2.2.2. Jly>xHi Ta XiMiyHi BNaCTHMBOCTI HaTpilo, KaJlilo, MarHilo, Xapaxmepusysamu nonoxenns Hatpiro, Kanito, Marsiro, Kansuiro B
Ny>KHO3eMebHi KanbLilo; Ha3BK Ta GOPMYJIH HaHBaXIIUBILLIMX nepioavyHii cucTeMi, Qi3udHi BIaCTHBOCTI HATPIIO i Kalilo, MarHilo i KanbLilo,
eNIEMEHTH CHOJYK JTYXKHUX 1 JIy>KHO3EMENIbHUX €JIEMEHTIB;  |[BUAM TBEPAOCTI BOAU — TUMYAcoBY, ab0 kapOoHaTHY; MOCTiHHY, 3araipHy;

3acTocyBaHHs cnionyk Harpito, Kanito, Marsilo,  actocyBaHHs okcuziB Marsito i Kansuito, riapokcuaie Hatpiro, Kanito,
Kanbwuito; XiMiuHi GopMynu i Ha3BH Marsito i Kaneniro.
HaiBaXKUBINX KanifHUX 10OpHB; TBEpAICTH Craadamu enextpoHHi popMynu aToMiB i HoHis Hatpito, Kanito, MarHilo,
BOAM. Kanpuito; piBHAHHA peakuii, AKi XapaKTepH3yIOTh XiMi4Hi BIaCTHBOCTI
HATPIlO, KaJlilo, MarHilo, KaibLilo (B3a€MO/is 3 KHCHEM, raJloreHaMH, CipKolo,
BOJO10), OKCHIB i rimpoxcuais Hatpiro, Kaniro, Maruito, Kanbuiro; piBHAHHA
peaxuiii, AKi BAKOPMCTOBYIOTh [UISl BMEHILEHHs a00 YCyHEHHS TBEPAOCTI BOAH
(xvn' ATIHHAM, I0JaBaHHAM COAM abo BamHa).
2.2.3. AnoMiHiH XiMi4Hi BIaCTUBOCTI, A0OYBaHHS Ta Xapaxmepuzysamu NONOXEHHA AJIIOMiHIIO B epioAWHil cHCTeMI,
Ne n/n Hassa po3sainy, Temu [3Hanns [IpeaMeTHi BMiHHA Ta cioco6H HABYAALHOI JiA/IbHOCTI




3aCTOCYBAaHHS aJIIOMiHilO; Ha3BH Ta GOPMYJIH
HaBaXKUBILIKUX CHONYK AJIOMiHiIO.

¢bi3uyHi BIACTHBOCTI aMIOMiHil0, OKCHIY Ta MiAPOKCHAY ANIOMIiHiFO,
3aCTOCYBaHHs aJIIOMiHilO.

Cxradamu enexTpoHHi popMyIH aToMa i iOHa AJIOMiHIIO; PiIBHAHHSA peaKili,
SKi XapaKTepH3yIOTh XiMi4yHi BIaCTHBOCTI aJIOMiHil0 (B3aEMOJis 3 KHCHEM,
rajoreHaMH, Cipkoro, po3uMHaMHU KHMCIIOT, JIYTiB Ta CoJieit), aMpOTEpHICTh
OKCHAY Ta riApoKCUay ANIOMiHiIO (B3a€MOJlisl 3 OCHOBHUMH Ta KHCIIOTHUMH
OKCHIaMH, KHCIIOTaMH Ta JIyraMH).

2.2.4.

Depym

XiMiuHi BNaCTHBOCTI Ta J0OyBaHHS 3aJii3a; Ha3BU
Ta (opMynu HalBaXXIUBiIKX crnioniyk Oepymy;
3aCTOCYBaHHS 3aJliza Ta crnoiyk @epymy.

Xapaxkmepuzysamu nonoxeHHs GepyMy B nepioauyHil cuctemi, ¢piznuHi
BJIACTHBOCTI 3aJli3a, OKCHAIB 1 riipokcuniB @epyMy; 3aCTOCYBaHES 3aliza Ta
cnionyk ®epymy; ¢izionoriudy pons HoHiB Pepymy. Cxraoamu eneKTpOHHY
(bopmMyny atoma PepyMmy; piBHAHHS peakuii, Ki XapaKTepU3yIOTh XiMiuHi
BJIACTHUBOCTI 3aJli3a (B3a€EMOZis 3 KUCHEM, XJIOPOM, CipKOIO, BOASHOIO Mapoio,
PO3UHHAMM KHCJIOT Ta coJiel, pXKaBiHHs), OKCHAIB i rigpokcuais Oepymy
(B3aeMoziis 3 KMCNIOTaMHK), coneit PepyMy (B3aeMoisi 3 po3uHHAMM JYTiB,
KHCIIOT, conei), B3aemonepeTBopeHHs cnonyk ®epymy(Il) i @epymy(II).

2.3. HemeraJtiuni esiemenTH Ta ixni cnoaykn. Hemerann

2.3.1. ["anorenu XimiuHi popmynu ¢ropy, xnopy, 6pomy, foay; Crnaoamu piBHSHHS peakiii, XapaKTepHHUX IS XJ0py (B3aeMofis 3
XiMiuHi popMyJIH, Ha3BH Ta Bi3UUHI BIACTHBOCTI  MeTalaMH, HEMETalaMH, BOJOIO), TiAPOreH XJIOpHAY i XJIOPHUIHOT KUCIIOTH
HalBaXKTHBILIHX CHOJIYK ranoreHis (rigporeH (B3aeMolis 3 MeTaJlaMH, OCHOBHUMH OKCHJaMH, OCHOBaMH, aM(pOTEpHUMH
XJIOPHIY, FAJIOTeHi/liB METaliYHUX eJIEMEHTIB); CIOJIyKaMH, COJISIMH); piBHSHHS peakLiil 1o0yBaHHS riporeH XJopuay B
criocobu noOyBaHHs B tabopartopii Ta XiMiuHi maboparopii. I[1opigHioeamu XiMiuHy aKTUBHICTH FaJIOreHiB.
BJIACTHBOCTI TiIPOreH XJIOPHAY i XJIOPUIAHOT Xapaxmepuzysamu HaWBaXJIMBILIi rany3i 3aCTOCYBaHHS XJIOPY (K OKHCHHKA,
KHCIIOTH; HaHBaXJIMBIlli rany3i 3aCTOCYBaHHs 'y BApOOHHLITBI OpraHi4HUX i HEOPraHiYHUX PEYOBHH), FiAPOreH XJIOPHUAY,
XJ10pYy, TiAPOreH XJIOPHAY, XJIOPUIHOT KUCIIOTH;  [XJIOPUAHOI KUCIOTH (Y BUpOOHULITBI IacTMac, Ui J0OYyBaHHs XJIOPHIB),
SKiCHA peakLis ANs BUSBIIEHHS XJIOPUA-iOHIB. XJIOpUB (HAaTpiii XNOpUAY — Xap4yoBOi MPUNpPaBH, A A0OYBaHHS XJopy,
HaTpiro, HaTpi#i riApoOKCHAy, COIM). 3acmoco8yéamu 3HaHHA Ui BUOOPY
cnocoO0y BUSIBNEHHS XJIOPUA-iOHIB Y PO3YHHI.
2.3.2. Okcured i Cynsyp  [Ximiuni GpopMynn KMCHIO, 030HY, CIpKH Ta Crnaoamu piBHSHHS peakiii, XapaKTepHHUX JUISl KHCHIO (B3aEMOJis 3
HaiiBaXXTUBILIMX cronyk OKCUreHy i METanaMH, HEMETallaMH, CTIOJIyKaMH HEMETalliYHUX eJIEMEHTIB 3
Ne n/n [Ha3sa po3ainy, Temn [3HAHHS IIpeameTHi BMiHHSA TA CIOCO0H HABYAJILHOI NiA/IBLHOCTI
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Cynsdypy; ¢izHuHi Ta XiMiuHi BIaCTHBOCTI KHCHIO,
030HY, cipkH, okcuaiB Cynsdypy, cynbdaTHoi
KHCJIOTH, CyNb(aTiB; CTOCOOH A00yBaHHS KMCHIO B
nabopatopii; HaiBaXKIUBiLI rany3i 3aCTOCyBaHHs
KHUCHIO, 030HY, CIpKH, Cy/1b(aTHOT KHCIIOTH Ta
cynb(aTiB; sKiCHa peakulisi Ul BUSIBICHHS
cynbdaT-ioHiB.

CigporeHoM), cipkH (B3a€EMOJis 3 MeTalaMH, IeIKHMH HEMETallaMH1), OKCU/IiB
Cynbdypy (B3aemMofist 3 BOA0IO, OCHOBHUMH OKCHAAMH, OCHOBaMH),
cynbhaTHOT KHCIIOTH (B3aEMOJIis 3 METaNaMH, OCHOBHUMH OKCHaMH,
OCHOBaMH, aM(pOTEpPHUMH CIIONYKaMH, COJISIMH); piBHAHHS peakuiii 100yBaHHs
KUCHIO B J1abopaTopii, yTBOpeHHs i po3kiiany o30Hy. [lopigHiosamu cknan,
XIMIUHY aKTUBHICTb KUCHIO i 030HY. Xapakmepu3ysamu HaWBaXMBilli ramy3i
3aCTOCYBaHHs KMCHIO (IK OKHUCHHKA), 030HY (3He3apa)K€HHs BOAM), CipKH
(moOyBaHHs cynbhaTHOT KUCJIOTH; BAPOOHULITBO I'YMH, CipHHUKIB,
MpOTU3anajbHUX MpenapariB, KOCMETHYHUX 3ac00iB), Cynb(aTHOT KHCIOTH
(BUPOOHHULITBO MiHEpalbHUX JOOPUB, BOJIOKOH) Ta cynb(ariB (rinc —y
OyAiBHULITBI, MENULIMHI; MiIHUHA Kynopoc — aJist 60poThOH 31 LIKiJHUKAMH
POCJIMH, MPOTPABJIEHHS JEPEBUHH).

3acmocosysamu 3HaHHs [N BUOOpY croco0y BUABIIEHHS KMCHIO Ta cynbdaT-
i0HiB (Y po34HHi).

2.3.3. Hitporen i ®ocdop  [Ximiuni hopmynu a3oty, 6inoro i 4eppoHOro Crxnaoamu piBHAHHS peaklliii, XapaKTepHHX AJs a30Ty i pocdopy (B3aeMozis 3
dbocdopy, HaliBaxxnuBimux cnonyk HitporeHy i Meranamu, JesKUMH HEMETallaMU), aMOHiaKy (B3a€MOJisl 3 KHCHEM, BOJIOIO,
docdopy; di3uuHi Ta XiMiYHI BIACTUBOCTI a30Ty, |KHCJIOTaMH), cOJieii aMOHiIO (B3a€EMOJis 3 JIyraMH, COJISIMH), HITPATHOT KUCJIOTH
0inoro i uepBoHoro ocdopy, Hitporen(Il) oxcuny, (B3aemopnis 3 MeTanaMu, OCHOBHUMH OKCHUIaMH, OCHOBaMH, aM(bOTEpHUMH
HitporeH(IY) oxcuny, dochop(Y) okcuny, crioyiykaMu, conisiMu), HitporeH(IY) okcuny ta docdop(Y) okcuny (B3aemonis
aMOHiaKy, coJiel aMOHilO, HITPaTHOT KHCJIOTH, 3 BOZIOIO, OCHOBHUMH OKCHIaMH, OCHOBaMH), opToocaTHOT KUCIOTH
HiTpaTiB, opTodocdaTHOI KUCIOTH, opTodocdaTiB; (B3aEMOAIsA 3 METalaMH, OCHOBHUMH OKCHAAMH, OCHOBAMH, COJISIMH); PiBHAHHS
criocobu 100yBaHHs aMOHiaKy, HITpaTHOI Ta peakLif, sIKi XapaKTepU3YIOTh B3aEMOMNEPETBOPEHHS CEPEAHIX 1 KUCITHX
opTodocdaTHOi KUCTOT y nabopaTopii; opTodocdati; piBHAHHA peakLii TepMiUHOro po3Kiaay coeil aMOHilo
HalBaXUIUBILI rany3i 3aCTOCYBaHHS a30Ty, (XNOpUAy, HITpaTy, KapOOHATy Ta riiporeHKkapOOHaTy) Ta HITpaTiB; PiBHAHHS
AMOHiaKy, HITpaTHOT KUCJIOTH, HITPATiB, peakuiii oOyBaHHs aMOHiaKy, HITpaTHOT Ta opTodocdaTHOT KHCIOT Y
opropochaTHOT KHCIIOTH, opTodocdaTis; skicHi  [naboparopii.
peakuii 11 BUABJIEHHS HOHIB aMOHilO Ta Xapaxmepu3sysamu cknap i 6ynoBy npoctux peuoBuH Pocopy (uepBoHoro i
oprodocdat-ioHiB. 6inoro docdopy), HaiiBaXKIUBiLIi rany3i 3aCTOCyBaHHs a30Ty (BUPOOHHLITBO

AMOHiaKy, CTBOPEHHS] HU3bKHX TEMIIEPATYP), aMOHiaKy (100yBaHHs HITpaTHOT
KUCJIOTH, BUPOOHHLITBO 10OPUB,
Ne n/m Ha3sa po3ainy, Temn [3HaHHS [IpeameTHi BMiHHS Ta CIOCOOH HABYAJIbLHOI AiRJILHOCTI
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HAIIATHPHOTO CIHUPTY), HITPATHOI KMCIIOTH (BUPOOHULITBO HOOPHB, BHOYXOBHX
OEYOBHMH, HITPOr€HOBMICHHX OpraHiyHHX CIONYK), HiTpaTiB (BUPOOHULITBO
n00pHB, BAOYXOBHX peyOBHH), opTodochaTHOT KHCIoTH Ta opTodocdaris
(BMpOOHHMLTBO NOOPUBY).

Ilopienioeamu XiMiuHy aKTUBHICTB a30Ty, YepBOHOTO i 6inoro docdopy.
3acmocogyeamu 3HaHHs 1J1s BUOOPY coco0y BHSBJIEHHS aMOHiaKy, HOHIB
aMOHit0 Ta opTodocdaT-ioHiB (Y po3uHHi).

2.3.4.

Kap6oH i Cunmiuiit

[IpocTi pewoBunu KapOoHy; agcopOuis,
afIcOpOLiiiHI BIACTUBOCTI aKTUBOBAHOTO BYTiJUISA;
XiMi4Hi popMyJTH HaHBaXITUBILIHMX CIOTYK
Kap6ony i Cuniuito; ¢pizuuHi Ta XiMiuHi
BJIACTHBOCTI BYIJIELO, CHIIiLLiO, okcuaiB KapOony,
kapOoHariB, cuniuii(I'Y) okcuny, cunikaTHol
KHCJIOTH, CHUJTIKaTiB; CIOCOOU 10OYBaHHS OKCHJIB
KapOony B nabopaTtopil; HaiiBaXxIUBiLLi ramysi
3aCTOCYBaHHs ajMa3y, rpadity, akTHBOBaHOTO
BYriJuis, okcuais KapGoHy, kapOoHaris,
rigporeHkap6oHari, cuniuid(I'y) oxcuny,

i cuiKaT-ioHIB.

Cxnadamu piBHSHHS peaKLiii, XapaKTepHUX IS ByTJIELFO i CHIILiIO (B3aEMoLis
3 aKTHBHMMH METAJaMH i HEMETallaMH, OKCHJaMH METaJIiYHHX EIEMEHTIB),
kapOoH(Il) okcuay (B3aeMozisi 3 KHCHEM, OKCHAAMH METATIYHHUX €JIEMEHTIB),
kapOoH(I'Y) okcuny (B3aeMogis 3 BOJOK, OCHOBHUMH OKCHAAMH, TyraMH,
Byrieuem), cuniuid(['yY) okcuay (B3aeMoisi 3 OCHOBHUMH OKCHIAMH, JIyraMH);
PiBHSHHS peaKLiii B3aEMONEPETBOPEHHS CepeIHIX i KHCIHX KapOOHaTiB,
repMi4HOTrO po3Kiafy KapOOHaTiB i rigporeHkapOoHaTiB, oOyBaHHS OKCUIIB
KapOoHy B naGoparopii. Xapaxmepu3zyeamu cknan, OynoBy i ¢pi3uuHi
BIIACTHBOCTI MpOCTUX pe4oBHH KapOoHy (rpadit, anMas, kap6iH),
HafBaXXJTMBILli rayy3i 3aCTOCyBaHHs anMasy (y pizaJbHuX i LuTi(yBansHUX
iHCTpyMeHTaXx), rpadity (y BUpOOHHULITBI ONiBLiB, €J1E€KTPOAIB), aKTHBOBAHOTO

CHJTIKATiB; AKiCHI peakuii 1y BUABJIEHHS kapOOHAT-ByriJuis (B MEAMLMHI, Y TPOTUra3ax, Ui OYMILEHHs BoAM), okcuaiB Kapbony

(CO sk BigHOBHHK, CO2 — y BUpOOHHMLTBI COIH, LYKpY, FA30BaHUX HAMOIB,
HaTNOBHIOBaY BOTHEraCHHUKIB), HATpii rigporeHkapooHary, kapboHartis Kanbuito
ta Hatpito, cuniuiii(I'Y) okcuay (BUpoOHUUTBO ckiia, OyHiBebHUX MaTepi-
aJ1iB), CHIIIKaTiB (CKJIaZOBI LIEMEHTY, KEpaMiKH, MOPLENSHH, pifike CKIIO).
3acmocosysamu 3HaHHs 115 BUOOpyY criocoOy BusiBeHHs kapOoH(I"') okcuay,
KapOOHAT- i CHITIKaT-iOHiB (Y pO34HHi).

3. Opraniuna ximis

3.1. TeopetuuHi ocHoBr  [HaiiBaXxnuBillli eleMEHTH-OpPraHOTeHH, OpraHiuHi  |Busnavamu HaiiBaxuusiwi enementu-opratorenu (C, H, O, N 8, P).
OpPraHiyHOT XiMiT CIIOJTyKH; MPUPOJIHI Ta CHHTETHYHI OpPraHivyHi Po3pi3nsamu 3a XapakTEpHAMH O3HAKaMH HEOpTaHiuHi i opraHiyHi COJyKH,
CTMOJTYKH. MPHUPOAHI Ta CHHTETHYHI OPraHiyHi CMOTYKH.
MonekynspHa 6yaoBa OpraHiuHHX CHOJNYK. Xapaxmepu3ysamu KpaTHICTb, MONSAPHICTH a00 HEMONAPHICTH KOBAJIEHTHOTO
XiMiYHHH 3B'I30K Y MOJIEKyJIaX OpraHiYHHX B'SI3KY B MOJIEKYJIaX OPraHiYHHUX CIOJNYK, a- i JI-3B'A30K
Ne n/n Ha3ga po3ainy, Temun (3HaHHS [IpenmMeTHi BMiHHSA T2 cNOCO0H HABYAJIBHOI AiJILHOCTI
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CMOJIYK: €Heprisi, JOBXHHA, MPOCTOPOBa
HanpsAMJIEHICTh, MONAPHICTD. a-3B'A30K i JI- 3B'A30K.
OauHapHM#, KpaTHi (MOABIAHUH, NOTPiHHMIA),
APOMAaTHYHHH 3B'A3KH.

3a COCOOOM YTBOPEHHS.

Iapienweamu OQUHAPHI, MOABIHHI, MOTPiitHi Ta apOMaTHYHI 3B' A3KH 3a
€HEPri€to i JOBXHUHOIO Ta MPOCTOPOBOIO HANPAMIIEHICTIO. AHanizyeamu
peakLiiHy 3aTHICTh OpraHiuHUX CMOJYK i3 pi3HUMH THUIAMH 3B'A3KiB.

[iGpuan3auis enekTpoHHUX opbiTaneit aToma
Kap6ony; 3p’-, 3p°-, 3p-riGpuamsauii.

Buznayamu tinu ribpuamusauii Ta NpoCTOPOBY Opi€HTaLi0 riOpHIAHKX
eNeKTpOHHUX opbiTaneii atoMiB Kap6oHy B MoJieKyJlax OpraHiuHHMX CMOJIyK.

Knacudikauis opraHiyHux croJjyk 3a 6ya0BoOIO
KapOOHOBOTO JIAHLIOTA | HAsSBHICTIO
XapaKTepUCTHYHHX (YHKUIOHAIBHHX) IPYIL.

Knacugixysamu opraHiuHi crofyku 3a 6yA0BOIO KapOOHOBOTO JIAHLIEFOTa Ha
HaCHUEHI BYTJIEBOAHI aLIUK/IIYHOT OYA0OBH - aJIkaHH, HEHACHYEH] BYTJIEBOAHI
AUMKTIYHOT OYOBH - aJIKEHH, aKiHH; LMKJIiUHi BYrJ€BOIHI - LMKI0AIKaHH Ta
ApEHH; 32 HAsIBHICTIO XapaKTEpPUCTHYHHX ((YHKLIOHAIBHHUX) IPYM Ha CIIMPTH,
deHon, rajoreHoaNKkaHH, ajabJeriau, KapOOHOBI KHCJIOTH, ECTEPH, aMiHH,
AMIHOKHMC/IOTH.

SBuiLE romonorii; roMoJIory, roMOJIOriYHHH psf,
romosoriyHa pizHuLs. Knacu opraHiyHMX Crosyk.
3aranbHi GopMy/IH rOMOJIOTIYHMX PSAAIB i KiaciB
OpraHidYHHX CMOJIYK.

Busnauamu roMoory ByrjieBoAHiB Ta iX MOXiAHUX. Po3pi3nsmu roMosioriyHi
PAAM i KJacH OpraHiYHMX CMoAyK. Yemanoenosamu BiANOBIAHOCTI Mix
npeAcTaBHMKaMH rOMOJIOTIYHHMX PAAIB Ta 1X 3arajlbHUMH GOpMyIaMH, KilacaMu
OpraHiYHHMX CMOJYK Ta TX XapakTepuCTHYHMMH ((HYHKLIOHAILHUMH) rpynaMH.

[ToHATTA NepBUHHUIH (BTOPUHHHIA, TPETUHHHH,
4YeTBEpTHHHUIA) aToM KapOoHny.

Busnauamu y Monexynax opraHiuHMX CrojyK pizHoi 6yA0BH NepBHUHHMIA,
IBTOPUHHHUH, TPETHHHHUH, YeTBepTUHHUI aTomu Kap6oHy.

HoMeHknaTypa opraHigyHHX CMOJyK.

Ha3zueamu opraHiuHi CoJyKH 3a CTPYKTYPHUMHU GopMyamH,
BUKOPUCTOBYIOYH HOMeHKIaTypy ILIPAC.

Cxnadamu cTpyKTYpHi GOpMyIH OpraHiuHMX CMOJYK 32 Ha3BaMH 3TiHO 3
HoMeHknaTypoto ILPAC.

ABuie i3oMepii, i3oMepH, CTPYKTypHa Ta
NpocTopoBa (reoMeTpu4Ha, abo yuc-mparic-)
i3oMepis.

Busnauamu i3oMepH 3a CTPYKTYpHUMH GOpMyJIaMH.

Po3pizHamu CTPYKTYpHi Ta NMPOCTOPOBi (reoMeTpHuHi, abo yuc- i mparc-)
i3oMepH.

Yemanoenosamu BiIMiHHOCTI MiX i30MepaMH i rOMOJIOraMH 3a: KICHUM i
KiJIbKICHUM CKJIaJioM, OY0BOIO MOJIEKYII.

B3aeMHMii BrMB aToMiB abo rpyn aToMiB y
MOJIEKYJIaX OpPraHiYHUX CMOJYK.

Yemanosniosamu 38'130K Mixx 6yJOBOIO i BIaCTUBOCTAMH OpraHiYHHMX CMOJYK 3
paxyBaHHAM Nepepo3noAiNy eeKTPOHHOT 'YCTHHH Ha

Ne n/m

Ha3ssa po3ainy, TeMHu

3InaHus

IIpeameTHi BMiHHA T2 cnOcO6H HABYAILHOT AiIAJIBHOCTI
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NpUKIazax nporneHy (MpUeIHaHHS ralOreHOBOAHIB Ta BOJH 3TiJHO i3 npaBuIoM|
B. MapKOBHHKOBa); CITHPTiB (MOAIGHICTE 10 KUCIOT); peHOIy (KUCIOTHI
BJIACTHBOCTI, 3[aTHICTD 0 peaKLiii 3aMillleHHSA y GEH36HOBOMY KiJlbLii);
HaCHYEHHMX OJJHOOCHOBHUX KapOOHOBHMX KHCIOT (KMCJIOTHI BIAaCTHBOCTI), aMiHiB
(OCHOBHi BIaCTHBOCTI, 31aTHICTh aHTiHY O peakLii 3aMillleHHS Y
OEH3EHOBOMY KiJbLIi).

Ananizyeamu XiMiuHy OyZOBY OPraHi4HHX CTOJIYK, BAKOPUCTOBYIOYH OCHOBHI
nonoxxeHHs Teopii O. byTnepora.

[Ipozno3yeamu peakuiifHy 31aTHICTh OPraHiYHUX CTIOJYK, BUKOPUCTOBYIOYH
MOHSATTS NMPO B3aEMHMI BIUIUB aTOMiB ab0 rpyr aToMiB y MoJIeKyax.

(peakuil mpUeNHaHHS, 3aMiLlIeHHS, 130MepHU3allii).

Knacudikauis XiMiuHHX peakuiii B opraHiuHii XimiiKnacugixysamu peaxuii 3a y4acTio OpraHiuHHX CTIONYK (3aMilllCHHS,

NpHENHAHHS, BIILICTUICHHS, 130MepH3allii).
Yemanoenioeamu 3B' 13ku Mixk 6yIOBOIO MOJIEKYJT OpraHiYHHX CIONYK Ta iX
BOATHICTIO BCTYNAaTH B peaKilii MEBHOTO TUITY.

3.2. Byraesoani

3.2.1.

ATKaHU

3aranpHa GpopMyia ankaHiB, iX HOMEHKIIATYpa,
i3oMepis, 6yaoBa MoneKy, Gi3u4Hi Ta XiMi4Hi
BJIACTHBOCTI, CrI0cOOM N00YyBaHHS, 3aCTOCYBaHHS.

Hazueamu nepiui 10 npeacTaBHUKIB TOMOJIOTYHOTO PANY ajlKaHiB 3a
HoMmeHknaTypoto [IIPAC.

Crnaoamu MONEKYJISPHi Ta CTPYKTYPHi GOPMYJIH aliKaHiB; pIBHAHHS peakilii,
IO XapaKTEePU3YIOTh XiMi4Hi BJIaCTHBOCTI aNKaHiB (peakwis 3aMillleHHS Ha
NpHKJai XJI0pyBaHHS METaHy, IOBHE OKMCHEHHS aJikaHiB abo 4acTKOBE
OKMCHEHHS METaHy, TEPMiUYHHIH PO3KJIal METaHy, KPEKiHT, i30MepH3allis
ankaHiB), 1aGopaTopHHUii crioci6 no6yeanua MeTany. ToacHiosamu SBULIE 3p -
ribpuausauii eneKTpoHHUX opbiTaneit atoMiB Kap6oHy B MoJiekynax allkaHiB.
ITopienrweamu (hi3U4HI BIaCTUBOCTI aJIKaHiB Ha MPHKIaAi IX TEMIEpaTyp
KHITIHHS i TUIaBJICHHS.

O6rpynmosyseamu 3aNnexHICTh MiXK arperaTHAM CTaHOM 33 HOPMaJIbHUX YMOB,
TeMIIepaTypaMH TUIABJIEHHS | KUITIHHS alKaHiB Ta iX BITHOCHOKO MOJIEKYJISPHOIO|
Macol0; 3[IaTHICTh aJIKaHiB 0 peakLiii 3aMileHHs 3a eJIEKTPOHHOO OyI0BOIO
MOJIEKYJI, 3aCTOCYBaHHS aKaHiB (MaJIHBO, NalbHE, PO3YNHHHUKH, N0OYBaHHS
Caxci, BOJHIO, raJIOreHOAJKaHiB) iXHIMH BIaCTHBOCTSIMH.

Ne n/n

Ha3zsa po3ainy, Temn

BHaHHA

IIpeamMeTHi BMiHHA Ta coco0H HABYAJIBHOI AiAIBHOCTI
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Vemanoenoeamu 3B'93ku Mixx 6yZI0BOIO MOJIEKYJT i BIJACTHUBOCTSMH asKaHiB.

3.2.2.

AJKEHH

3aransHa popMyJia ankeHiB, iX HOMEHKIATYpa,
i3oMepis, 6yaoBa MoKy, XiMi4Hi B1aCTHBOCTI,
cnoco6u 106yBaHHS, 3aCTOCYBaHHS; AKICHI peakwuii
Ha NO/BIHHHIH 3B'A30K.

Busnayamu CTpyKTYpPHi i30MepH aJkeHiB 3a 6y10BOI0 KapOOHOBOTO JTaHLIIOra,
PO3TalIyBaHHAM MOABIHOTO 3B'A3KY; MIXIPYNOBi (AIKEHH i LIMKJIOANKAHH) Ta
NpocTopoBi (reoMeTpuyHi, abo yuc-mpanc-) i3omepu. Hazusamu ankenu 3a
HoMeHKnatypoto ILIPAC.

Cxnadamu MOJIEKYISIpHi, CTPYKTYpHI (GOpPMYJIH alIKeHiB; piBHAHHSA peaKLiH, o
XapaKTepU3YyIOTh XiMiuHi BJACTUBOCTI €TeHY Ta NMponeHy (peakuii NpUeIHaHHA
BOJIHIO, FAJIOTE€HiB, FAJIOT€HOBO/HIB, BOJAH; MOJIiMEpH3aLlis, 4aCTKOBE
OKHCHEHHS €TeHY Ta MOBHE OKUCHEHHS aJIKeHiB), IPOMUCIIOBI Ta 1abopaTopHi
crnocobu 100yBaHHs ajKeHiB (TEpMiYHUH KPEKiHT aJKaHiB, JeTipyBaHHs
aJIKaHiB, AerifpaTallis HACHYEHUX OJHOATOMHHX CIIHPTiB, B3aEMOis
raJJoreHoaJIKaHiB 31 CIMPTOBUM PO3YHHOM JIYTY, peakuii ajiKiHiB 3 BOAHEM),
no6yBaHHs eTeHy B 1aGoparopii. ITosicHioeamu sy 3p>-ribpuan3aLii
eIeKTpOHHUX opbiTtane#i atomiB Kap6oHy B MoJieKyax ajKeHiB.
3acmocogysamu 3HaHHs U1 BUOOpPY cnocoOy BHABICHHS €TEHY (B3aEMOis 3
OPOMHOIO BOJIOIO, BOAHUM PO34YHMHOM KaJlii nepMaHraHary), aJIkeHiB
(B3aeMois 3 GpPOMHOIO BOJOIO).

Ob61pyHmogyéamu 3acTOCYBaHHS aJIKeHiB (BUPOOHHLITBO MOJIIETUIIEHY,
NoJIiNPoNiJieHy, €TaHoNy, 1,2-AUXJIOPOeTaHy) IXHIMH BIIaCTHBOCTAMM.
Yemanoenoeamu 38' 93ku Mixx OyIOBOIO Ta 34AaTHICTIO aJIKEHIB 10 peaKiiii
NpHEIHAHHS.

AHnanizyeamu NpUeIHAHHA raJOTEHOBOHIB Ta BOAM [0 MPOMEHY 3ri/HO 3
nepepo3noiioM eJIEeKTPOHHOT T'YCTUHH B MoJieKyJi (npasuio B. Map-
[KOBHHKOBA).

3.2.3.

AJKIiHA

3aranpHa ¢popMyna ankiHiB, iXx HOMEHKIATYpa,
i3oMepis, Oy1oBa MOJIEKYJT; XiMiYHi BJIACTHBOCTI Ta
crocobu 100yBaHHS €THHY, 3aCTOCYBaHHS; AKICHI
peaxuii Ha MoTpifiHK# 3B'A30K.

BusHayamu CTPYKTYpHI i30MepH aJIKiHiB 3a Oya0BOIO KapOOHOBOIO JIaHLIOTA,
pO3TalllyBaHHAM NOTPiHHOrO 3B'A3KY. Hazusamu ankiHy 3a HOMEHKJIATYpOIO
LIPAC.

Crra0amu MONEKYNISPHI Ta CTPYKTYPHi (GOpMYJIH alKiHiB; piBHAHHS peaKuiH,
O XapaKTePU3YIOTh XiMi4YHi BJACTUBOCTI aLIETU/IEHY (peaKuil MpUEAHAHHS
BOJHIO, AJIOT€HiB, rAJIOTEHOBO/IHIB, BOAM (peakuis M.

Ne n/n

Ha3zBa po3ainy, Temu

3nanns

IIpeameTHi BMiHHSA Ta cIOCOOH HABYAJILHOI AiILHOCTI
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Kyueposa); peakuii 3aMiLUE€HHS - B3a€EMOJis 3 HATPiEM, aMOHIaYHUM PO3YHHOM
apreHTyM(I) okcuay; TpuMepHU3aLis aueTHIEHY, TOBHE OKMCHEHHS aJKiHiB i
4aCTKOBE OKMCHEHHS aLIETHJICHY), NPOMHCIIOBI Ta TabopaTopHi cnocobu
no6GyBaHHA aleTHIEHY (TEPMiuHHH PO3KiaJ MeTaHy, B3aEMOJis KanbLliH
alleTHJIEHI Y 3 BOJOIO, peakLis 1,2- TuxyiopoeTaHy 3i CHUPTOBMM PO3YHHOM
nyry).

O6rpynmosgyeamu 3aCTOCYBaHHs aLIETHIEHY (ra30Be pi3aHHS i 3BaplOBaHHS
MeTaliB; 100yBaHHs BiHINIXJIOpHAY, NOJiBiHIIXJIOPHY, OLITOBOTO aNbAETiay),
3yMOBJIEHE HOro BIaCTHBOCTAMH. [loscHiogamu sBulLE 3p-riOpuan3auii
eNIeKTpOHHHX opbiTaneii aroMiB Kap6oHy B Monekynax ankiHiB.
3acmocosysamu 3HaHHA AN BUOOpY croco0y BUSBICHHS aLETHIICHY
(B3aeMois 3 GpOMHOIO BOJIOKO, BOAHHM PO3YMHOM Kallili mepMaHraHary,
aMOHiauHHUM po3unHOM apreHTyM(I) okcuay), ankiHis, MO MiCTATH y CKnani
Monekyn C-H 3B's3ku (B3aeMoziist 3 GpOMHOIO BOOIO, aMOHIQUHUM PO3YHMHOM
apreHTyM(I) okcuny).

[lopienioeamu peakuiiiHy 31aTHICTb €TE€HY i ETHHY B peaKLisiX MPUETHAHHS.
Yemanoeniosamu 3B'830k Mixk 6y10BOIO Ta 3AaTHICTIO alIETUNIEHY A0 peaKiliii
NpHeIHAHHS, 3aMiLUEHHS.

3.2.4. ApoMaTHYHi 3aranbHa ¢opMyJia apeHiB roMonoriuHoro psafy  |Ckra0amu MOneKynspHy Ta CTPYKTYpHY GopMynin OeH3eHy; piBHAHHS peaKLii,
ByrieBoiHi. benzen  [Genzeny. Bynosa, BnactiBocTi, cnocobu IO XapaKTepH3yIOTh XiMiuHi BNacTUBOCTI OeH3eHy (peaKLii 3aMilleHHs 32
noOyBaHHs GEH3€HY; MOHATTSA MPO apOMATHYHi Y4acTIO raJIoreHiB, peaklii NpHeIHaHHA - TiApyBaHHA Ta XJopyBaHHs (M)
3B'A3KH, 6J1-€IEKTPOHHY CHCTEMY. OKMCHEHHS), 100yBaHHs OEH3EHY B MPOMMUCIIOBOCTI (KaTaliTHUHE AETipyBaHHS
reKcaHy, UMKJIOTeKCaHy, TpUMepH3allis aLleTHIIEHY).
Po3pizuamu HeHacHUEHi Ta apoMaTHYHi ByrieBoaHi. [loscKioeamu aBULIE 3p’-
ribpuauzauii enexTpoHHUX opbitaneii atoMis KapGoHy B Monekyi OeHzeHy,
CTiHKicTh GeH3eHy 10 Aii OKMCHHUKIB Ta HOTO 3JaTHICTH 0 peakwii 3aMilleHHs.
[lopisHiosamu 3B'a3ku Mk aroMaMH KapOoHy B Monekynax GeH3eHy, anKaHiB i
aJIKeHiB, peakuiifHy 34aTHICTb OEH3€eHyY, aJKaHiB i alKeHiB y
Ne n/n Hassa po3ainy, Temu [3HaHHS [IpeameTHi BMiHHS Ta cCIOCOOH HABYAJILHOI AislJIbHOCTI
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peakLisiX 3aMillEHHs Ta OKUCHEHHSI.

3.2.5.

(IpupoaHi mxepena
BYIJIEBOJHIB Ta TXHs
nepepobka

Hadra, npupoaHuii Ta cynyTHii HadpTOBUH

rasu, ByriJuis, iX ckJial; KpeKiHr i

apoMartu3auis HahTH Ta HahTONPOAYKTIB,
neToHawiiHa CTIHKICTh OEH3MHY, OKTAHOBE YHCJIO;
nepepoOka Byrijuisi; npobaeMu 106yBaHHs piaKoro
NajabHOTO 3 BYTiUJUIsl Ta albTEPHATUBHUX JKEpel.

Hazusamu npoayKTH nepepobky HahTH Ta KaM'sIHOTO BYTiJLIS.

Haeooumu npuxnadu BUKOPUCTaHHS MPUPOAHOT BYTJIEBOAHEBOT CHPOBUHH

SIK JXKEepeJia OPraHiqHUX CIONyK.

Crraoamu piBHSHHS peakuii, mo BinOyBaloThCs M Yac CrajtoBaHHA
NPUPOIHOTO rasy.

Po3pizHamu peakuil, siki BigOyBatoThCs Mil 4ac KpeKiHry Ta apoMaTu3auii
BYTJIEBOJHIB.

[opisniosamu NeToHaUiHy CTiMKiCTh OEH3UHIB 3 ypaxyBaHHSM 1X OKTaHOBHX
qUces.

3.3. OxcurenoBmicHi opraiusi CoJTyku

3.3.1.

CnupTi

XapaktepucTyHa (pyHKLIOHANBHA) rpyna
cnuprtiB. Knacudikauis cnupris. 3aransHa
(bopMyJia ONHOATOMHHX HACHYEHUX CIIUPTIB.
Bynosa, HomeHKkNaTypa, i30Mepisi, BIaCTUBOCTI,
cnocobu nobyBaHHs Ta 3acTocyBaHHs. [IOHATTS
npo BOOHEBUH 3B' SI30K.

Buznayamu cTpyKTYpHi i30MEpH OTHOAaTOMHHX HACUYEHHX CIIUPTIB 3a

0y 10BOIO KapOOHOBOTO JIAaHLIOTa, PO3TallyBaHHAM TiAPOKCHIBHOI IpyNH Ta
MIXKK/IaCOBi i30MepH (€TepH).

Ha3ueamu 0AHOATOMHI HAaCHYEHI CIIUPTH, a TAKOX €THJIEHIJIIKOb i TJilepo 3a
HoMmeHkaatypoto ILIPAC.

Knacugpixysamu cnupTy 3a Oy10BOIO KapOOHOBOTO JIAHLIFOTa - HACHYEHI,
HEeHaCHYEeHi, 3a KUIBKICTIO MAPOKCHIBHUX TPy - OAHO- i 6araToaToMHi, 3a
npupoaoto atoMiB KapGoHy, 3 sKHMH cnoflyueHa riipoKCcUIbHa rpyna, -
NEepBUHHI, BTOPUHHI, TPETUHHI CIIUPTH.

Craaoamu MONEKyNspHi, CTPyKTYpHi opMy/H CIUPTiB; piIBHAHHS peakLii, o
BimoOpaXkatoTh XiMiYHi BNaCTMBOCTI HACHYEHUX OJHOATOMHUX CIUPTIB i
riiuepony (peakuii 3aMillieHHs - B3a€MOJisl 3 aKTHBHUMH METallaMH,
rajJoreHoOBOJHIMH, ecTepudikanis, MiXXMOJEKyIspHa AeriapaTallis,
BHYTpPILIHEOMOJIEKYJISIPHA JeTiapaTallis, Y4aCTKOBE Ta NOBHE OKUCHEHHS),
NPOMHUCIIOBI CocoOK 10OyBaHHs MeTaHOMY (i3 CHHTE3-Ta3y), €TaHOY
(rizpatauicto eTeHy, pepMeHTaTUBHUM OpOIiHHSM IIFOKO3H, BiTHOBIECHHAM
eTaHamo) i 1abopaTopHi cnoco6u noOyBaHHs COUPTIB (riaponis
raforeHoankaHiB). Xapakmepusyeamu ckiaj i 6ynoBy MOJEKYJl OXHOATOMHHX
HACUYEHUX CMHUPTIB.

Obrpyrnmosysamu 3acToCyBaHHs €TaHouly (100yBaHHs OLTOBOT KHUCJIOTH,

Ne n/n

Ha3zBa po3aity, Temn

3HaHHA

[IpeameTHi BMiHHA Ta cnoco0H HaBYAJbLHOI AiAJILHOCTI
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NieTHIOBOrO eTepy) Ta MeTaHoy (100yBaHHs GopManbaeriay) iXHiMH
BJIACTHBOCTSIMH.

[opisniosamu pi3nuHi BNACTUBOCTI (TeMNeEpaTypH KUIiHHS, PO3YHHHICTD Y
BOJi) OZIHOATOMHMX HACHYEHHX CIMPTIB i BIAMOBIAHHMX aJIKaHiB, METAHOJIY,
€TaHOJTy, ETHJIEHIJIIKOJIIO Ta TIIillepoIly; aKTHBHICTh OJHOATOMHHX HaCHYEHHX
CIHPTiB, BOAM i HEOPraHiYHUX KHCJIOT y peakuisiX i3 JIy)kHUMH MeTallaMH.
Vemanoenioeamu 3B'93kM Mixk eeKTPOHHOIO Oy0OBOKO MOJIEKYJT OIHOATOMHHX
HAaCHMYEHHX CTIHPTIB Ta iXHIMH Pi3HYHHMH i XIMiYHHMMH BIACTHBOCTIMH.

ETuneHraikons Ta riuiuepos sk npeAcTaBHUKH
0araToaTOMHHX CIHPTIB; AKiCHA peakLis Ha
0araToaTOMHi CIIUPTH.

Cxraoamu piBHSHHS peakuii, mwo BinoOpaxaroTh XiMiuHi BIaCTHBOCTI
eTHJICHTJIIKOJIO Ta Tilepoy (B3aeMoais 3 HatpieM, kynpyM(II) rigpokcuaom
(Ge3 3anKcy piBHAHHSA peakuil), MOBHE OKUCHEHHS); IiiLeposy (B3aeMoais 3
HITPaTHOIO KHCJIOTOI), BULIUMH HACHYEHUMHU Ta HEHACHYEHHUMH KapOOHOBHMH
KMCJIOTaMM); 10OyBaHHS Tiueposty (OMHJIEHHS XKHUPiB).

Vemanoeniosamu 38's3ku Mik 6y10BOKO MOieKy 6araToaTOMHHX CTIMPTIB Ta 1X
BJIACTUBOCTSIMH.

3acmocosysamu 3HaHHs A1 BUOOpY crnocoOy BHsIBIEHHS 6araToaTOMHHX
cnupTiB (B3aemogis 3 kynpym(Il) rinpokcunom).

3.3.2. DeHon ®Dopmyna peHony. bBynoea monekynu ¢peHony, Crraoamu MONEKYJISpHY, CTPYKTYpHY dopMynH (eHoy; piBHIHHS peakuii,
XapakTepucTH4Ha (QYHKUiOHANbHA) Ipyma B Hilf; |0 BigoOpakatoTh XiMiuHi BlacTHBOCTI eHomMy (peakuii 3a yyacTio
BJIACTHBOCTI, 100YBaHHs, 3aCTOCYBaHHS; SAKICHI riZIPOKCHIIBHOT IPYNH - B3a€MOJisl 3 HATPiEM, HATPil riIPOKCHAOM; peakuil 3a
peakuii Ha ¢eHon. y4acTO OEH3€HOBOTO KiJblisl - B3a€EMOJis 3 OPOMHOIO BOJIOIO, HITPaTHOO
KHCJIOTOI0), ioro 10OyBaHHS B MPOMMCIIOBOCTI (Tipoii3 XJ0poOeH3eHy).
O61pynmosyéamu B3a€MHHH BIUIMB TiIpOKCHIIBHOT IPyNH i 6EH3€HOBOTO KislbLisA
B MOJIEKYJi peHoy.
[opienioeamu KUCIOTHI BIACTHBOCTI CIIUPTIB, GeHONy i KapOOHATHOI KHCJIO0TH;
31aTHICTh OeH3eHy i peHoy 0 peakuiii 3aMillieHHs. Yemanoenioeéamu 3B'13Ku
Mi OyJ0BOIO MOJIEKYIH (peHoNy i HOro BIaCTHBOCTAMM.
Ne n/n Ha3sa po3ainy, Temu [3HaAHHS [IpexMeTHi BMiHHA Ta cIocO0H HABYAJILHOI XiIBHOCTI




17

3acmocogysamu 3HaHHs 413 BU6OpY crnocoOy BUsABIEHHS (eHony (B3aEMOis 3
bepym(111) xnopumoM, 6pOMHOIO BOAOIO).

3.3.3.

AJpaerian

3aranpHa popmyna anpaerifis. bBynosa Moaekyn
anpJeriJiB, XxapakTepucTUuHa ((yHKIIOHAIbHA)
rpyna, HOMEHKJIaTypa, i30Mepis, BIaCTUBOCTI,
no6yBaHHA, 3aCTOCYBaHHS; AKIiCHI peakLii Ha
anbJerigHy rpymy.

Busnauamu CTpyKTYpHI i30MepH anbaeriaiB 3a 6yA0Bo0 kKapOGOHOBOTO
naHuora.

Ha3zueamu anbperiau 3a HoMeHknatyporo ILIPAC.

Hasooumu npuknadu 3acTocyBaHHs eTaHalmo (J00yBaHHs OLITOBOI KMCJIOTH,
€TUJIOBOTO CIIUPTY) Ta MeTaHamo (106yBaHHs GopManiHy, ypOTponiHy) IXHIMH
BJIACTHUBOCTAMH.

Crnadamu cTpyKTYpHi GOpPMYJIN MOJIEKYN aNbJeTiliB Ta IX CTPYKTYPHHX
i30MepiB; piBHAHHA peakuiH, 1o BiAoOpaxatoTs XiMiuHi BAaCTHBOCTI
anpAerifiB (BiTHOBJIEHHs, YACTKOBE OKUCHEHHS), J0OYBaHHs eTaHaIo B
NMpOMHUCIIOBOCTI (TiapaTalli€clo aLeTUIeHy 3a peakuicto M. Kyyeposa) i
nabopatopii (OKUCHEHHAM €TaHOITY).

3acmocosysamu 3HaHHs 11 BUOOPY crniocoOy BHABIICHHA anbleTiaiB 3a
SIKICHIMH PEaKLisiMH - B3a€EMOJisi 3 aMOHiaYHHM po3urHOM apreHTyMm(l)
okcuay, kynpyM(Il) rizpoxcunom.

3.3.4.

Kap6oHoBi kucnotu

XapakrepucTuuHa ($QyHKLIOHaIbHA) rpyna
kap6oHoBHX kucnoT. Knacugikauis kapboHOBUX
KUCJIOT. 3araneHa GopMynia HaCHYEHUX
0OJHOOCHOBHUX KapOOHOBUX KHUCINIOT. ByoBa,
HOMEHKJIaTypa, i30Mepist OHOOCHOBHUX
KapOOHOBUX KHCJIOT, BIACTHBOCTI, J0OYBaHH1,
3aCTOCYBaHHS.

Busnayamu CTPYKTYpHi i30MepH HAaCHYEHHX OJHOOCHOBHHUX KapOOHOBHX
KHCJIOT 32 6y10BOI0 kapOOHOBOTO JaHIIOra, MIXKKJIACOBi i30MepH (ecTepH).
Hazueamu 3a HoMeHknatypoto [LIPAC HacuyeHi 0JHOOCHOBHI kap6OHOBI
KUCJIOTH, AaBaTH TPUBiaJbHiI Ha3BU NMEPIIMM TPHOM OJHOOCHOBHHM
KapOOHOBUM KHCIIOTaM.

Knacugixysamu xapO6oHOBI KUCTIOTH 3a 6y10BOIO KapOOHOBOTO JIAHIIOTA
(HacH4eHi, HEHaCHYEHi), KITBKICTIO KapOOKCUIBHHUX Ipyn (OHO-, ABOXOCHOBHI)
i KinbkicTio aToMiB Kap6oHy B ix Monekynax (Huwxui, Builli). Cxraoamu
(bOpMyITH CTPYKTYPHHX i30MepiB HACHYEHHX OJHOOCHOBHHX KapOOHOBHX
KHMCJIOT; PiBHAHHSA peakuiif, 1o Bigo6paxaroTh XiMiyHi B1aCTHBOCTI
KapOOHOBUX KHCIIOT (B3a€MO/Iisi 3 aKTHBHUMH METallaMH, OCHOBHUMH
OKCHIaMH, OCHOBaMH, COJIIMH KapOOHATHOT KUCIIOTH, CIIUPTaMH); PiBHAHHA
peakuii 106yBaHHS METaHOBOT KUCTIOTH (OKUCHEHHS METaHy, B3aEMOJis
kap6oH(II) oxcuay 3 HaTpiit riAPOKCHAOM i3 MOAANBILOKO AI€IO0 XJTOPUAHOT
KHCJIOTH) Ta €TaHOBOT KHCJIOTH

Ne ni/n

Ha3zsa po3ainy, Temn

3HanHA

[IpexmeTHi BMiHHS Ta cIOCOOH HABYAJILHOI XiAJILHOCTI
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(OKHCHEHHs OyTaHy, €TaHOJly, €TaHaJIIo).

O61pynmogysamu 30aTHICTh HIDKYMX KapOOHOBUX KHUCIIOT A0 €EKTPONIi THYHOI
nucouiallii, a iX po3uHHiB — 3MiHIOBaTH 3a0apBieHHs iHAMKATOPiB; 0COOMHBI
XiMiYHi BJIaCTUBOCTI METAHOBOI KUCJIOTH (3AATHICTh O OKUCHEHHS - B3aEMOJis
3 aMOHiayHHUM po3yrHOM apreHTyM(I) okcuny, kynpym(Il) rizpokcunom).
[opisHioeamu $Hi3UuHI BNaCTHBOCTI (TEMNEPATypH KHIiHHA, pO3YHHHICTh Yy
BOJIi) HACHYEHHX OJHOOCHOBHHMX KapOOHOBHX KHMCJIOT i OIHOATOMHHX
HACHYEHHUX CIHUPTIB; KUCJIOTHI BIaCTUBOCTI KAPOOHOBUX KHCIIOT B MEXKax
rOMOJIOTIYHOTO psiZly, @ TAKOX 31 CIUPTaMHU, (E€HOJIOM i HEOpraHiYHUMHU
KHUCJIOTaMH.

Yemanoenoeamu 3B'93kM MiXX eNeKTPOHHOIO OyI0BOIO MOEKy i Gi3HYHUMH
Ta XiMiYHHMH BIIaCTUBOCTAMH KapOOHOBHX KHCJIOT.

3.3.5. Ectepu. Xupu 3aranpHa GopMya ecTepiB KapOOHOBHX KHCNOT.  |BusHayamu CTPYKTYpHi i30MepH ecTepiB KapOOHOBHX KHCIIOT 3a 6y10BOKO
bynoBa, HOMEHK/IATypa, i30Mepisi, BIaCTHBOCTI, KapOOHOBOT'O JIAHLIFOTa, MiXKKJIaCOBi i30MepH (kapOOHOBi KMCJIOTH); CTPYKTYPHI
noOyBaHHs, 3acTocyBaHHs. JXKupH - ecrepu hOpMYJIH KHpIB - TPHONIETHY, TPUCTEAPHHY; POPMYIH COJIel MaNbMITHHOBOI i
riiuepony i BUIMX KapOOHOBUX KHCIOT. CTeapUHOBOI KHUCNOT. Ha3ueamu ectepy 3a HoMeHknatypoto ILPAC.
Knacudixauis xupiB, B1aCTHBOCTI, 100yBaHHS, [Knacugixyeamu >xup¥ Ha TBapHHHI 1 pOC/HHHI; TBepai 1 piaki. Ckiaoamu
3aCTOCYBaHHsA. MHia i CHHTETHYHI MHIiHI 3acO0M. |piBHSIHHS peakLiii yTBOpeHHs ecTepiB (ectepudikallis) i iX riaponisy; piBHIHHs
peakLii, AKi BiioOpakatoTh BIACTHBOCTI XKUPIB (OMUIIEHHS, TiIPYBaHH).
Vemanoenioeamu 38'13kM MiXk ckiiaoM, OyI0BOKO MOJEKYJ1, BIaCTHBOCTAMH Ta
3aCTOCYBaHHAM XHPiB.
3acmocosyeamu 3HaHHA U1 BUOOPY cocoOy BUSBIIEHHS HEHACHUEHHX PiIKHX
PKUpiB (B3a€EMOisi 3 OpOMHOIO BOJIOIO).
3.3.6. Byrnesoau Knacudixauis ByrneBoniB; ckian, MONeKynsipHi  [Po3pi3Hamu MOHO-, I1- Ta NoJicaXxapHaH.
hOpMyJIH TIIOKO3H, PPYKTO3H, caXxapo3H, HaeoOoumu npuknadu 3acTOCYBaHHs TIFOKO3H, KpOXMalko (BHPOOHHLITBO
KpPOXMaJio i LENII0N03H; CTPYKTYpHa GpopMyia €TaHOJTy) Ta L0031 (100YBaHHS IITYYHOTO aLIETATHOTO LIOBKY) IXHIMH
BiAKpUTOI OPMH MOJIEKYIIH TIIKOKO3H; BIACTHBOCTI [BIACTHBOCTSAMH.
[JIFOKO3H, CaXapo3H, KPOXMAJIIO i LIENIOJIO3H; Crnaoamu piBHSHHS peaKLii, Wo BigoOpaXatoTh XiMiuHi BIaCTHBOCTI INTFOKO3H
no0yBaHHS TIIOKO3H, (NOBHE i YaCTKOBE OKUCHEHHS, BiTHOBJIEHHS, CIUPTOBE Ta
Ne n/n Ha3zsa po3ainy, Temn [3HAHHSA [IpeamMeTHi BMiHHA Ta cOCOOH HABYAJBLHOI AiIJILHOCTI
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BHPOOHHULITBO caxapo3H i KpOXMalio; AKICHI peakwii
N1 BU3HAYEHHS ITIIOKO3M | KpOXMallio;
3aCTOCYBaHHS I'JIIOKO3H, KPOXMAJIIO, LIENIONO3H.

rmonoqﬂoxncne OpoainHs, ectepudikais, B3aemoxnis 3 kynpym(Il) rigpokcuaom
0e3 HarpiBaHHs (6e3 3anucy piBHSHHS peakllii) Ta 3 HarpiBaHHAM), Caxapo3u
(MOBHE OKHCHEHHS, TiApOJIi3, YTBOPEHHS caxaparTiB), KpOXMaJlto (KHCIOTHHIA Ta
(bepMeHTaTUBHHUH Tiponi3) i Uen0s031 (MOBHE OKMCHEHHS, TiApoi3,
ectepudikallisi - yTBOPEHHs! TPHALIETATY Ta TPHHITPATY LIENONO3H),
boTocunresy. Ycmarnoanoseamu nomiGHICTh i BIIMiHHICTh KpPOXMaJlio Ta
LIEJIOJIO3H 32 CKJIAoM, OyJOBOO MONEKYI i BIACTUBOCTAMH.

3acmocosysamu 3HaHHs 1151 BUOOpY crnioco0y BUSBIEHHS TIHOKO3M (B3a€MOIis
3 aMOHIa4HMM po3uHHOM apreHTyM(I) okcuny, peakuii 2 kynpym(Il)
riApOKCHAOM) i KpoXMalto (B3aEMOis 3 HOJOM).

3.4. HiTporeHoBMicHi opraHi4Hi cnoJjiykn

3.4.1. AMiHH XapakTepucTHYHa ((byHKLiOHaNBPHA) rpyNa aMiHiB. |Busnayamu cTpyKTypHi GOpMY/H i30MEpHHX aMiHiB 3a 6Y10BOIO KapbOHOBOrO
Knacudikauis aminis. Homenknartypa, i3omepis,  [naHLrora, nojoXeHHsIM aMiHOTPYIH Ta Mi>XBUAOBI i30MepH (MEPBHHHI,
OyznoBa, BNacTUBOCTI, cHOcOOM 100yBaHHs Ta BTOPHHHI, TPETUHHI aMinn). Ha3ueamu aMinu 3a HoMeHknatyporo IL{PAC.
3aCTOCYBaHHS. Knacughixysamu aMiny ik NOXifHi aMOHiaKy (MEpBUHHI, BTOPHHHI 1 TPETHHHI)

Ta 32 Oy0BOIO KapOOHOBOTO JNaHLOra (HacCHYeHi, apoMaTHuHi). Ckradamu
PIBHSIHHSA peakLiid, 1110 BioOpaxatoTh XiMiyHi BIACTMBOCTI HACHYEHHX aMiHiB
SIK OPraHiYHHX OCHOB (B3a€EMOJis 3 BOJOI), HEOPraHiYHUMH KHUCIIOTaMH;
ropiHHs); aHiNiHy (B3a€EMOJis 3 HEOpraHIYHUMH KMCJIOTaMH, GPOMHOIO BOJIOIO);
no6yBaHHs aHiNiHy (BiZHOBIEHHS HITpoOEeH3€eHY - peakuis M. 3iHiHa).
O6rpynmogysamu OCHOBHI BNIaCTHBOCTI HACUYEHHX aMiHiB Ta aHiJliHY;
3MEHIIEHHS OCHOBHHMX BIIACTHBOCTEH i 30iNIbIIIEHHS peaKLiifHOT 31aTHOCTI
aHiJIiHY B peakLisix 3aMillleHHs.

[lopieH06amu OCHOBHI BNaCTHBOCTI aMOHiaKy, NEPBUHHHX, BTOPHHHHX,
TPETMHHUX HaCHYEHHUX aMiHiB Ta aHiJliHy.

3.4.2. AMiHOKHCIIOTH Cknan i 6ynoBa MoneKyJs, HOMEHKIIATypa, Ha3ueamu amiHokucnoTH 3a HoMeHknatypoto ILIPAC. Ckradamu cTpyKTypHi
BJIACTUBOCTI, J00yBaHHS, 3aCTOCYBaHHS bopMyaH HaNMpPOCTILIHX aMiHOKHMCIIOT - FIiLMHY (aMiHOETAHOBOT), aNaHiHy (2-
aMiHOKHUCIOT. TToHATTS npo aMboTepHicTh aMiHONPONaHOBOT); piBHAHHA peakLil, 110 BigoOpaXatoTh XiMi4Hi BIaCTHBOCTI
aMiHOKHMCIIOT, 6iNONsApHHUii HOH; -, TpH-, MiHOKHCJIOT Ha MpHKJIai B3aeMOii

Ne n/n a3Ba po3ainy, temn (3HaHHA [IpeameTHi BMiHHA Ta cnioco0n HABYAJIBHOT AiAILHOCTI
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NoJinenTUAM, NENTUAHKHA 3B'A30K (MENTUAHA rpyna
aTOMIB)

aMiHOETaHOBOT KMCJIOTH i 2-aMiHONPONaHOBOT KUCJIOTH 3 HEOpraHiYHUMHU
KUCJIOTaMH, OCHOBaMU; yTBOPEHHs AU-, TPU-, NONINeNTHAiB. O61pynmosysamu
aM(OTEpHICTh aMiHOKHCJIOT, YTBOPEHHs OiMOISpHUX HOHIB.
[opieniosamu 3a 6yI0BOIO MOJIEKYJT | XiMiYHUMH BJIaCTHBOCTSMH
aMiHOKHCJIOTH 3 KApOOHOBUMH KHUCJIOTAaMU Ta aMiHaMHU.

3.4.3.

binku

bynoBa 6iikiB, iX BIaCTHBOCTI, 3aCTOCYBaHHS,
KOJIbOPOBI peaKLii Ha OiJIKu.

Xapaxmepu3zysamu npoLiecH ripoisy, neHatypauii OinkiB. 3acmocosysamu
3HaHHA 171 BUOOpY crocoby BUsBIEHHS OiNKiB (KCAHTONPOTETHOBA Ta
GiypeToBa peakuir).

3.5. CHHTeTHYHI BHCOKOMOJIEKY/ISIPHi pe4OBHHH i MOJIiMEepHi MaTepiajH Ha iX 0CHOBI

CHHTETHYHI
BHCOKOMOJIEKYISIPHi
[PEYOBHMHH i NOJIMEPHI
MaTepiaiud Ha iX OCHOBI

[ToHATTS Npo MoJliMEp, MOHOMEP, €JIeMEHTapHY
MaHKy, CTyniHe nofiMepu3auii. Knacudikanis
BHCOKOMOJIEKYJIIPHHX PEYOBHH; CIOCOOM CHHTE3Y
BHCOKOMOJIEKYJIIPHUX PEYOBHH; OyaoBa i
BJIACTUBOCTI NOJIIMEPiB; TEPMOILIACTHYHI NOJMIMEPH
i I1acTMAacH Ha iX OCHOBI; NOHATTS PO HaTypaJbHi
| CHHTETHYHI Kay4yyKH, CHHTETHYHi BOJIOKHA;
3Ha4€HHs MOJIIMEPIB Y CYCMiJIbBHOMY FOCIIOAApCTBi
Ta noOyTi.

Knacugixysamu nosiMepu 3a UISIXOM ofiepXKaHHs (IPUPOAHI, WITY4Hi,
CUHTETHYHI); BIIHOLIEHHSAM 10 HarpiBaHHs (TEPMOILIACTHYHI,
repMopeakiiiiHi); 6yaoBoro (iHiliHi, po3ranyxeHi, cituacti). Ckraoamu
PIBHSIHHS peakui nosiMepu3allii 3 yTBOPEHHAM HaiBaXTHBIIIMX 0JiMEpiB
(nonieTuieHy, NONINMPOMNiIEHY, NOJiCTHPEHY, NOJIiBiHIIXIOpUAY, TedIoHY,
(eHondopmanpaerifHUX CMOJ, MOJii30MpeHy, NoNi0yTaficHy, KanpoHy,
IIaBCaHy).

Pos3pi3uamu ciocobu yTBOPEHHs1 BACOKOMOJIEKYJISIPHUX CIIONYK (peakuil
nosiMepu3auii Ta NONiKOHAEHCALT).

[lopienioeamu BIacTUBOCTI NPUPOAHKX (OaBOBHA, JIbOH, LIOBK, BOBHA),
INTYYHUX (WITY4YHHH aleTaTHUH i BiCKO3HUH LIOBK) Ta CHHTETHYHHX BOJIOKOH
(KampoH, JlaBcaH).

Yemanoenioeamu 3B' 43ku MiX BIaCTUBOCTSIMH Ta 3aCTOCYBaHHSIM IOJTiMEpIB.

Ne i/

HasBa po3ainy, Temu

3HAHHA

[IpenmeTHi BMiHHS Ta COCOOH HABYAJILHOI AIAJILHOCTI
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3.6. Y3arajbHeHHS 3HaHb PO OPraHivyHi CHOJYKH

BcTaHOBJIEHHS TEHETHYHHUX 3B'A3KiB MiXK Pi3HUMH KJlacaMH OpraHiuHHX
CMOJTYK, MiXX OPraHi4YHMMH Ta HEOPTaHIYHHMH CNOTyKaMH

[lopienioeamu XiMi4Hi BIACTHBOCTi OPraHiYHHMX CMOJYK Pi3HHX KJacCiB.
Yemanoentoeamu 3B' 13k1 MiXK CKJIQIOM i XiMIUHHMH BJIaCTHBOCTSAMH
OPraHiYHUX CTOJIYK Pi3HHX KJaciB, MiXk OpraHiYHHMH Ta HEOPraHIYHUMH
CTOJIyKaMH; TeHETHYHI 3B'I3KM MIXK OpraHiYHHUMH Ta HEOPTraHiYHUMH
CTIOJIyKaMH.

ICra0amu piBHSHHS peakLiii — B3a€EMONEpETBOPEHb OPraHiyHHUX CMOJYK
Pi3HHMX KJIacCiB.

4. O0uncaenns B XiMil

XiMIYHUMH
cbopMynamu i Ha
BUBEACHHS GOpMYyH

4.1. Po3B's3yBanns 3aaau 3a@opMyiu 11t 0OYHCIIEHHS KiIbKOCTI PEYOBHHH,

KiJIBKOCTI YaCTHHOK Yy TMEBHiH KiIBKOCTI pe4OBHHH,
MacOBOI YaCTKH €JIEMEHTA B CTOJyLli, BiIHOCHOT
ryCTHHM a3y, MacoBoi (06'eMHOT) yacTkH

Obuucnioeamu BiTHOCHY MOJIEKYJIIpHY Ta MOJIIDHY MacH peuOBHHH; KUIBKICTh
YACTHHOK Y TMEBHiH KiIbKOCTI peuOBHHH, Maci pe4oBHHH, 00'eMi ra3y; ob'eM
naHoi MacH abo KiNIbKOCTI peYOBHHH a3y 3a H. y.; BIJHOCHY I'YCTHHY rasy 3a
iHLIIMM ra30M; MacoBi Ta 00'€MHi (1151 ra3iB) YaCTKH PEYOBHH y CyMillli;

KiTBKICHOTO CKJIaay
po3unHy (cyMilui)

CTHIOTYKH KOMIOHEHTA B CyMillli, BUBEIeHHs GOpMyJTH CEpeIHIO MOJIIPHY Macy CyMillli ra3iB; MacoBy YacTKYy €l€eMeHTa y cronyui 3a il
CTOJTYKH 32 MAaCOBUMH YaCTKaMH €JIEMEHTIB dopmyoto.
Yemanoenioeamu xiMiuHy GopMyly crosiyKH 3a MaCOBUMH 4acTKaMH
CJIEMEHTIB, LI0 BXOJATH A0 11 CKany.
4.2. BupaxeHHs MacoBa yacTka po34MHEHOI PEYOBHHH Obuucnioeamu MacoBy 4acTKy pO3YMHEHOI pe4OBHHH B PO34HHi, Macy (00'eM)

pO34YMHY Ta pO3UMHHHKA, Macy PO3YMHEHOI peuOBUHH. Bukonysamu
0OYMCIIeHHs /I NPUTOTYBaHHS PO3YMHIB i3 KPUCTANIOTIIPATIB.

PIBHSHHSIMHU peakuiit

4.3. Po3B's3yBaHHs 3aa4 3a/AJITOPUTMH PO3B'A3KY 3aJa4 32 PiBHAHHAM peakuii;

BiIHOCHH#1 BUXiJ MPOAYKTY peakLii

O6uucnoseamu 3a piBHAHHAM XiMiyHOT peakuii Macy, 06'eM (a3 rasy) abo
KUJIBKICTh pe4OBHHHU peareHTy abo npoayKTy 3a BiIOMOKO Macoro, 06'eMoM (a1
rasy) abo KiJIbKiCTIO peuOBHHH IHILOTO peareHTy abo NpoAyKTy; BiJHOCHHH
BMXiJ MPOAYKTY peakLii.

Yemanoenioeamu XimiuHy GopMyly pedOBHHH 32 KUTBKICHUMH JaHHUMH TpO
peareHTH i MpOLYKTH peakLiii.

Buxonysamu 064HC/IeHHS, SKILIO PeYOBMHH MICTATh AOMIILKH ab0 HasiBHi B
HaUTUILKY.

Po3e'si3yeamu koMOiHOBaHi 3a1a4i (MoeAHaHHA He Oibllie 1BOX aNrOPHUTMIB).

JOJATKHA

Tabauus po34HHHOCTI OCHOB, KHCJIOT, aM(poTepHHX riApokcHiB i coseit y Boai 3a 20-25 °C
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Wouu,va |H+ [NHe [bi+ [+ [K+ M§+ [Ca+ [Ba’+ A1+ [Cr'+ Ro+ Mno’+ [Pe’+ P+ Pb*+ [Cu'+ M+ [A§+ |u§™+
AKi qucouiroe Pe

CIIOJTyKa

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

p" P |p Mo P p M M M p p p M H M p p p #
c1" P P P P P |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 p P p p p p p p p - M - p H M
8" 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 M p p M p
NO3 p p p p p p p p p p p p p p p p p p p
POg4 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 -
CH3COO" p p p P p p p p p p p p - p p p p p
YMOBHI NO3HAYEHHS: «p» - peYOBHHA PO3UHHHA (pO3YMHHICTB Oinbie 1 r peyosunu y 100 r Boau);

«M» - pe4YOBHHa MaJIopo34HHHA (po34uHHICTS - Bil 1 10 0,001 ry 100 r Boau); «H» - peuOBHHA NPaKTHYHO HEPO3uUHHA (po3uuHHIcTh - MeHwe 0,001 ry 100 r Boau); «-»

pEeYOBHHA He iCHYE;

«#» - peuoBHHa iCHYE, aNe pearye 3 BOJOIO; ii pO3YHMHHICTh BUBHAYMTH HE MOJXKHA.

Psan akTHBHOCTI MeTaiB

bi, K, Ba, Ca, M§, Al, Mmn, 2n, Pe, N1, 8n, Pb (H2) Cu, A§, H§, Pi, Au

HaknowmupeHiia Ha3Ba pe4oBUHH abo
CyMiLi

XimiuHa popmyna peyoBUHH abo
KOMMOHEHTa (KOMIOHEHTIB) CyMili

HainowMpeHiia Ha3Ba pe4yoBHHH a0
cyMmirui

XimiyHa ¢opMyna pedoBUHH abo
KOMIOHEHTA (KOMIOHEHTIB) CyMilui

KyxoHHa (kam'sHa) cinb

LHIC1

Minnu#t kynopoc

Cu804 « 5SH20

KayctuuHa coaa, inkuii HaTp

LLI0H

3ani3Hui Kynopoc

Pe804 « 7H20
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KansuuHoBaHa cona 12C03 Cipka cinb Mn804 « 7H20
Kpucraniuxa cona ~COg-10"0 AIFOMOKaJTiEBHi rayH KA1(804)2 « 12H20
[InTHa (xap4oBa) cona wHCO03 [Tepexuc BOAHIO, IEPTiApOIIb H,0, (Boauuii po3ynH)
Hartpiiina cenitpa INNO3 MonHa HacTosiHKa [, (ciupTOBHIA pO34YHH)
KaniiiHa cenitpa K113 HamatupHuii cnvpt, amiayHa Boja KH; (BogHuH po34ymH)
AMiadHa ceniTpa N”NO3 X7nopHe BamHo CaCI(0CI), abo Ca0Cl2
Hawatup w4Cl1 Po3uunHe cki0 N28103

[Toram K2C03 KpemHiii (HamiBIpoBiqHHK) 8i

Kpeiina, Mapmyp, BanHsak CaCo03 KBapu, kBapuesuii micok 8102

Heramene panyo Cal ["nHHa, rIMHO3€EM, KaoJliH ADBQ3 « 28102 « 2H20
["ameHe BamHo Ca(0H) Cki0 (BiKOHHE) Ne20 ¢ Ca0 « 68102
BanHsHa Boaa Ca(OH), (BogHuii po34uH) Manaxit (CuOH)2CO03

bopHa kucnora H3B03 XnopHa Boza Cl, (BoaHHU# po3umH)

KopyHnn AL203 bpomHa Boaa Br; (Boguui po3duH)
["emaTHT (3ani3Ha pyna) P€E203 Bepronerosa cinb KC103

MarxeTHr (3aji3Ha pyna) PE304 A30THa KHCIIOTa HNOs

CBHHLEBHIA CypUK P104 ConsiHa KucnoTa HC1 (Boauuii po3uunH)
CipuaHa kucnora H2804 [InaBukoBa KHUCIOTa HP (BogHuii po3unH)
Oneym po34uH 803 y H,804 Hsimic AS8III3

[inc Ca804 » 2H20 MapraHuiBka KMn04

Anebactp Ca804 * 1/2 H20 Kap6in, kanswuiii kapOin CaC2

Cyxuit nig CO, (TBepani) docdopHuit aHrigpun P20s

CipkoBoJeHb H28 [IpocTuii cynepdocdar Ca(H2P04)2 » H20 + Ca804 « 270
CipuncTuii ras 802 [Tongiiuuii cynepdocdar Ca(H2P04)2 »« H20
Yanuwuii ras Co [Ipeummnitat CaHPO04 « 2H20

["a3, wo 3Becensi€, 3aKKC a30Ty IN20 CeyoBHHa CO(KH2y2

[Tiput PC82 Amodoc KH4H2P04 + ox4)2HPO4

HaiinoimpeHima Ha3Ba pe4OBHHH 200
cyMiri

XimiuHa ¢popmyna

HaiinomupeHima Ha3Ba pe4OBHHH

XimiuHa hopmyia

OonoTHMIA ra3, pyAHHKOBHH ra3s

CHa

Kapb0JI0Ba KHCNIOTa, GeHO

CeéHsOH
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i300yTaH {CH3)2CHCHs MiKpHHOBA KKCJIOTA 2,4,6-TpuHiTpodeHon
i3oneHTaH (CH32CHCH2CHs MypallyHa KMCJIOTa, popMiaTHa KHCII0Ta HCOOH
HEOIEHTaH (CHa1)4C OLITOBA KHUCJIOTA, aUETATHA KUCII0Ta CHsCOOH
i300KTaH (CH3):CCH2CH(CHa)2 MpomnioHoBa KKCNOTa, nponioHatHa kucnora  [(CH:CH2COOH [
METHJIEHOBA rpyna -CH2- HaTpilt popMiat HCOOIL |
niaprentym(l) auetnnenin AnC "CAn MarHii ¢opmiar, martiit audopmiar (HCOOuMn |
NUHATPIii aLeTHIeHIx NeC=CKa HaTpiii auerar CHsCOOuwt \
NUBIHLN CH2=CH-CH=CHz2 KaNblii aLerar, Kajplil giauerat (HCOOyCa
i3onpeH CH2=C(CH3)CH=CH2 MOJIOYHA KHCJI0Ta, JIAKTaTHa KKCJI0Ta CH;CH(OH)COOH
METHIIXJIOpUA CH>CI 111aBjieBa KHCJIOTA, OKCajlaTHa KHCJI0Ta HOOC-COOH
eTHIIXJIOPHA C2H5CI NUHATpi# okcanat LLIOOC-COOKa
NpOMiNXJIOPHL CH>CH2CH2Cl1 MeTungopmiaT HCOOCHs
isonponinxnopua (CHs2CHCI1 eTungopmiat HCOOC2Hs
xJ0podopm CHCIs MeTHJIaLeTaT CH>COOCHs
fionodopm CHIs eTUNaleTaT CHsCOOC2Hs
BiHLIXJTOpHL CH2=CHC1 HaTpiit MeTHIaT CH3OKa
METHUJIOBHI CNIUPT, A€PEBHHM CTIUPT CHsOH HaTpiii eTunat C2HsOKa
€THJIOBHUI CMTUPT, BUHHUHK CIIUPT C2Hs0H rIIOKOHOBA KHCJIOTa HOCH2(CHOH)COOH
NPONiNIOBK# CIUPT CH>CH2CH20H copOiT HOCH2(CHOH)+CH20H
i30npomninoBuit cnUpT (CH32CHOH caxapHa KHCJIOTa HOOC(CHOH»COOH
NMMETHIIOBHI eTep CHsOCHs KanbLii caxapar Ci211220ii"*CaO
nieTHII0BHIA eTep, AieTUIOBHI edip C2HsOC2Hs riLKH, aMiHOOLTOBA KHCJI0Ta OC*COOH
ypalluHHii anpaerin, popManpieria HCHO NaHiH, a-aMiHOMPOMiOHOBA KHCJIOTA CH>CH(KH2)COOH
bopMmanin 36-37% pozund HCHO MipOKCHITIH (CsH702(OKO2)y3)n
@ALETOH CHsCOCHs KJiTKOBHHA (C6HioOa)n
HITPOrJIiLIEpHH, TPHHITPOTIIiLIEpHH CH2(0K02)CH(0K02) CH2(0K02)

Ilepenik peKoMeHI0BaHOT HABYAJIBHOI JiTepaTypH
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IMinpyunuk «Ximis
IMigpyunuk «Ximist
Mingpyunuk «XiMis
Mippyunuk «Ximis
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7 knacy /aBT. Ilonens ILIL., Kpukns JI.C./ K: Axagemis, 2007.
. 7 xnacy» /aBT. SIpomenko O.I'./ K: Craniua, 2008.
. 7 xnacy /aBT. Bypunceka H.M./ K: ITepyH, 2007.
. 7 xnac» /aBT. Jlamesceka I'.A./ K: I'ene3a, 2007.

. 8 knacy /aBT. ITonens ILIL, Kpukns JI.C./ K: Akanemis, 2008.

. 8 knacy /aBt. Spomenko O.I'./ K: Oceira, 2008.
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IMinpyuynuk «XiMmis. 8 knac» /aBt. Bypuncska H.M./ K: IlepyH, 2008.

[Migpyunnk «Ximis. 9 xnacy» /aBT. Bypunceka H.M., Bennuko JLIL./ K: ITepyn, 2009.

IMinpyuynnk «XiMmis. 9 xnacy» /aBt. Jlamescbka I".A./ K: I'enesa, 2009.

[Migpyunuk «Ximis. 9 xnacy /aBt. ITonens ILIT., Kpukns JI.C./ K: Akanemis, 2009.
[Migpyunuk «Ximis. 9 xnacy» /aBT. Apomenko O.I'./ K: Ocsita, 2009.
IMigpyunuk «XiMis. 10 knac (piBeHb cTaHIapTy, akaaeMiuHui piBeHs)» /aBT. Spomenko O.I'./ K: I'pamora, 2010.
IMigpyunuk «Ximis. 10 knac (piBeHb cTaHAapTy, akaaeMiunuii piBeHs)» /aBT. [lomens ILI1., Kpuxns JI.C./ K: Akanemis, 2010.
[Migpyunnxk «Ximis. 10 knac (mpodineHuii piBeHs)» /aBT. Bypunceka H.M. Ta in./ K: Ilenaroriuna gymka, 2010
[Migpyunuk «Ximis. 11 knac (piBeHs craHnapty)» /apt. Jlamescbka I'.A., JlammeBceka A. A./ K: T'enesa, 2011.
[Migpyunuk «Ximis. 11 knac (piBeHs crannapty)» /aBt. Spomenko O.I'./ K: I'pamota, 2011.
IMigpyunuk «Ximis. 11 xnac (akaneMiunuii piBens)» /aBt. [lomens ILIL., Kpukns JI.C./ K: Akanemis, 2011. . ITinpyunuk «Ximis. 11 xnac (akagemiuamii
piBeHs)» /aBT. Bennuko JLIL/ K: Ocsita, 2011.

8. CydacHa TepMiHOJIOTis i HOMEHKIATypa OpraHiqyHuX crnoiyk /aBT. Tonmadosa B.C., Kosryn O.M., Kopuinos M.YO., I'opaienko O.B., Bacunenxo C.B./

TepHonine: HaBuansHa xuura - boraan, 2008.
FOpiii KoHoHEHKO

9. HomeHnknarypa opraniunux cnonyk /aBt. Tonmauosa B.C., Koetyn O.M., Iy6osuk O.A., ®inaiino C.C./ TepHomine: Manapiseus, 2011.
A TakoXX BIANOBiOHI MiAPYYHHUKH B NEpeKIaji Ha pociicbKy MOBY Ta MOBH HalliOHAJIbHHX MEHIIIHH.
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