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IMPOI'PAMA

IlosicHIOBaJILHA 3aNHCKA

[Iporpama npusHaueHa [Jis IPOBEAEHHs  criBOecim 3 XiMmii.
['07OBHOIO METOKO MNPOBENCHHA cCmiBOecimd 3 XiMii e 06'eKTHBHE Ta HeymepemkeHe OLiHIOBAHHS DiBHS
HaBYAJIBHUX JOCATHEHb OCi0, sKi 3aKIHYMJIM 3arajJbHOOCBITHIM HaBYaJbHHUH 3aKjiaJ i BHUSBHIM OaXaHHS BCTYIHUTH [0
VHIBEPCHTETY.

CriBGecina 3 ximii — crnoci6 nepeBipku:

® 3HAHHS YYHSMH HalBaO)XJIMBIIIMX 3aKOHIB 1 TEOPiH XiMif;

® BOJIOJIIHHSA XIMIYHOIO MOBOIO, BMiHHSI KOPUCTYBAaTHCS Ha3BaMM 1 CHMBOJIAMHM XiIMIYHHX €JIEMEHTIB, Ha3BaMH INPOCTUX 1
CKJIQIHUX PEUOBHH;

® BMiHHS CKJIaIaTH XiMi4HI (POPMYJIH 1 PIBHSIHHS XIMIYHUX peaKiiii, po3B's3yBaTu po3paxyHKOBi Ta eKCIIEpUMEHTAIbHI 3a/1a4i;

® PpO3yMIHHS 3B'SI3Ky MDXK CKJIagoM, 0yZ0BOIO, (i3MYHUMH 1 XIMIYHUMH BJIACTHBOCTSAMHU PEUOBHH, COCOOaMu iX 10OyBaHHS,
rajy3siMH 3aCTOCYBaHHS;

® 3HAaHb PO HAWBAXJIMBILIl NPUPOJHI TA IITYYHI PEYOBHHH, X OYIOBY, CIIOCOOHM NOOYBaHHS Ta rajy3i 3aCTOCYBaHHS,

® pO3YMiHHS HAYKOBUX OCHOB NE€BHUX XIMIYHUX BUPOOHHIITB;

e 0013HAHOCTI 3 JIESIKUMH €KOJIOTTYHUMH MTpobIeMaMu, MOB'I3aHUMH 3 XIMIEL0;

® PO3yMIHHS poJi XiMii y po3B'si3aHHI ITo0anbHUX MPoOIIEM JIFOICTBA.



[Iporpamy cmiBOeciam 3 XiMmii po3poOiaeHo BiamoBigHO g0 [IporpaMu 30BHINIHBOTO HE3aJCIKHOTO OIIHIOBAHHS 3 XIMIi,
3aTBepKEHOT Haka3oM MiHICTepCTBA OCBITH 1 HAyKW Ykpainu Bia 3 motoro 2016 poky No77.

IIporpama s NpOBENEHHS  CIIBOECIIM 3 Ximii Opi€HTYEThCS Ha JIOCSTHEHHS eP)KaBHUX BUMOT /10
piBHSI 3arajJlbHOOCBITHBOI MIJATOTOBKM Y4YHIB 3arajbHOOCBITHIX HaBYalbHMX 3aknajiB. [Ipu LbOMYy BaxJiMBe He JiMllle 3aCBOEHHS
YUYHSIMH XIMIYHMX TIOHSTh, 3aKOHIB, T€Opid, a  OCMHUCIIEHE BUKOPUCTAHHS 3HaHb, (POPMYJIOBAHHS OLIHHHUX CY/KEHb, BUSBICHHS
BJIACHOT MO3MIIIT Y Pi3HUX )KUTTEBUX CUTYaLlIsIX.

Marepian nporpamu uisi pOBeIeHHS criBOecim 3 Ximii PO3IOIIJIEHO HAa YOTHPH TeMaTH4Hi OJIOKH:
«3aranbHa ximisny, «Heopraniuna xiMis», «Opradiyna ximis», «O0uucieHHs B XiMii», SKi B CBOIO Yepry po3NoALIeHO 3a po3AlIaMH i
TeMaMH. Y KOXXHOMY PO3JUIi epelidyeHo 3HaHHs, IKUMU MatoTh BoJIofiTH BCTYIHUKH.

VY nepeniky BUMOT, HaBeJIeHUX y KojoHli «[IpeameTHi BMiHHS Ta CIOCOOM HaBYAJIBbHOI AISUIBHOCTI» AETAIbHO PO3KPUTO 0OCAT

BUMOT JIO 3HaHb Ta YMiHb 3 KOXXHOIO pO3JiTy i TeMu. Y mporpami Juisi IpOBeIeHHs criiBOecin 3 XiMii
BMKOPUCTAHO HOMEHKJIATYpPY XIMIiYHMX €JIeMEHTIB i pe4OBUH, a TAKOX TepMiHoJjorito, siki Bignosigarots JACTY 2439-94: Enementu
XiMiuHi, pedoBuHH Tpocti. Tepminu Ta Bu3HaueHHs. — K., JlepxcnoxuBcrannapr Ykpainu — 1994. Ilporo cranpaprty Oyne

JOTPUMAHO i B 3aBIaHHSX TECTY 3 XiMil.

Ha3su opraHiuHUX CIOJYK BiAnoBijgaroTh octanHiM pekomenpauisiMm [UPAC. 13 nanum matepianomMm MO)XHA O3HAHOMHUTHCS B
HaBYaJIbHUX IOCIOHMKaAX, sKi MaroTh rpud MiHicTepcTBa OCBITH 1 HayKH YKpaiHM (IUB. Nepesik peKOMEeHJ0BaHOI HaBYaJIbHOIL
niTepaTypu).

VY nporpami jist IpoBeieHHsT  cmiBOeciaun 3 XiMii BAKOPUCTAHO CKOPOUYEHHS «H. Yy.» — HOpPMaJlbHI
ymoBH (Temneparypa 0 °C, tuck 101,3 xIla abo 760 mm pr. cT.).

BiamoBigHO 10 MIDXKHAPOJIHUX CTaHIAPTIB VIS MO3HAUYEHHS KUIBKOCTI peYOBHMHM MOXKHA BUKOPUCTOBYBATH JliTepH n abo v. Jlins
MO3HAYEHHS TETUIOBOTO e(eKTy peakiii Ciii/i BAKOPUCTOBYBATH Mo3HaueHHs: «AH».

) [ix 9ac miaroToBKH 10 MPOBEAEHHSA CMBOECIM 3 XiMii PEKOMEHI0BaHO BMKOPHCTOBYBATH

JIOBIJIHMKOBI TabJuIli, SKi HaBeleHO y JiojiaTkaX «PO3UMHHICTH KMCIIOT, COJield, OCHOB Ta aM(OTepHUX TiIpoKcuaiB y Boxal 3a 20—
25 °C», «Psj akTUBHOCTI MeTaiiBy, «HalnommpeHinn Ha3BU Ta CKJIAJ JESKAX HEOPraHIYHUX PEYOBHMH, CyMillel Ta MiHepasiBy,
«HaitnommpeHinn Ha3BM Ta CKJIAJ JESKUX OPraHiYHUX peuyOBUH Ta cymiiieiy, «llepenik pekoMeH10BaHOT HABYAILHOI J1iTEpaTypu».

O]



n/n

HasBa po3ainy,
TeMH

3HaHHaA

IpeaverHi BMiHHS TA CIOCO0H HABYAJIBbHOI TisLILHOCTI

1. 3araabua

XiMist

1.1

OcHOBHI XiMiYHI
1oHsTTs. PeyoBuna

[lonsitrst peyoBrHa, (i3udHe Tijno, Marepia,
npocTa pedyoBHHA (MeTas, HeMmeTalsl), CKJajHa
peuoBHHA, XiMiYHMI ejeMeHT; HaiapiOHimi
YaCTHHKH PEYOBHHH — aTOM, MOJICKYJa, HOH
(xation, awnioH). @i3WyHi TAa  XIMIYHI
BiIacTUBOCTI  pedoBuHH. CKian pe4OBHUHH
(sxicHMHM, KUTbKiCHHU#). BaseHTHICTH XIMiYHOTO
eneMeHTa. XiMiuHa (Hainpocriima, iCTHHHA) i
rpadiuna (crpykrypua) Qopmynu. Dizuune
sIBUIIE Ta XiMiyHa peakiis. BisiHocHl atroMHa i
MojekyispHa (popMynabHa) MacH, MOJISpHA
maca, KIJIBKICTh PEYOBHHH. OpnunHuii
BUMIpIOBaHHS KiJIBKOCTI PEUYOBHHH, MOJISIPHOT
MacH,  MoOJIspHOro  00’eMy;  3Ha4YeHHs
TeMIepaTrypu ¥ THCKY, SKi BIJIOBIIAIOTh
HOPMaJIbHUM YMOBaM (H. y.); MOJISIpHHH 00’eM
razy (3a H. y.). 3akoH ABOrajapo; YHCIO
ABorajpo; cepejHs BiJHOCHA MOJIEKYJISIpHA
Maca cymimi rasis, moBiTps. MacoBa yacTka
€JIEMEHTA y CIOJIYII.

Crraoamu HopMyIH CHOJYK 32 3HAYCHHSIMH BaJICHTHOCTI €JIEMEHTIB.
3anucyeamu Ximiuhi Ta rpadiyni (CTpyKTYpHi) GOpMyIH peHOBHH.
Pospizusmu $izuudi TiIa 1 pEeYOBHHHU; TPOCTI Ta CKIAJHI PEYOBHHHU;
€JIEMEHTH 1 TIPOCTI PEYOBHHH; METAJIM 1 HEMETaIH; aTOMH, MOJIEKY/IH Ta
iionn (xaTioHW, aHioHM); (I3MYHI Ta XIMIUHI BJIACTHBOCTI PEYOBHUHH;
¢Gi3uyHi sBUINA Ta XIMIYHI peakilii; HaUMpoCTiNly Ta ICTHHHY (OPMYIIH
CTIOJTYKH.

Busnauamu BaJEHTHICTb €JIEMEHTIB Y OiHApHUX CIIOJTyKaX.

Amnanizyeamu sxicHuii (eJ€MEHTHHM) 1 KUIBKICHHH CKJIaJ] pe4OBUHH 3a ii
XIMIYHOIO (OPMYIIOLO.




1.2 Ximiyna peakitis | XiMiyHa peakifis, cxema peakiii, Ximiune | 3anucysamu cXeMu peakiiii, XiMiuHi piBHSHHS.
piBHSIHHS. 3aKOHH 30€pEKEHHSI MAaCH PEYOBUH | Po3pisnsmu THIU peakiii 3a KiIbKICTIO pPearcHTiB-i-IpoAyKETiB (peaiilii|-
miji  yac  ximiuHoi  peakuii, 00’€MHHX | CHOJIyYe€HHs, PpO3KiIaay, OOMIiHY, 3aMillleHHs), 3MIHOIO CTyIeHs
CHiBBiIHOIIICHbL Ta3iB y XiMiuHI peakiii. | OKHCHEHHs €JIeMEHTIB (peakilii OKUCHO-BIJIHOBHI Ta HE OKUCHO-BITHOBHI),
3oBHilIHI e(EeKTH, 1110 CYINPOBOUKYIOTH XiMIUHI | TEIIOBUM e(dekToM (peakiii eK30TepMidHi, €HJIO0TepMiuHi), HANpPSIMOM
peakuii. [ToHATTS  OKMCHHMK, BiTHOBHHK, | nepediry (peakiii 060poTHi, He0OOPOTHI).
OKMCHEHHS, BiIHOBJAeHHs. Tumu XiMIYHUX | BusHauamu B OKHCHO-BITHOBHIH peaki(ii OKUCHUK 1 BIJTHOBHHK, IPOIECH
peakiiii.  IlIBuakicte  XiMi4HOI  peaxiiii. | OKUCHEHHS 1 BIJIHOBJICHHS.
Karanizarop. AHaJi3yBaTH BIUIMB TNPHPOJM pearyloyuX PpedyoBHH, IX KOHILEHTpaIli,
BEJIMYMHU TOBEPXHI iX KOHTAaKTy, TeMIepaTypH, THCKY ra3iB,
KaTajizaTopa i iHribiTopa Ha IIBHJIKICTh XIMIYHOI peakilii.
3acTocOBYBaTH 3aKOH 30€pe)KeHHS MacH pPEYOBHH JUISl [1E€PETBOPEHHS
CXEMH peakilii Ha XiMiYHe PiBHSHHSI.
Buxopucmosysamu wmetoj enekTpoHHOro OajmaHcy JUls TEPEeTBOPEHHS
CXEMH OKHCHO-BIJIHOBHOI peaKilii Ha XiMiuHe piBHSHHSL.
1:3 Iepioamunnii 3akon | Ilepioauunuii 3akon (cydacHe QopmyimoBaH- | Po3pisusmu B TepioJMyHiN CHCTEMi IepiOiH, TPynH, rojioBHi (A) Ta

1 mepioauyHa
cHucTeMa XiMIYHMX
€JIEMEHTIB
JI. 1. MennieneeBa

Hs1). CTpyKTypa KOPOTKOTO i JIOBrOro BapiaHTiB
NepioAMYHOl  CHCTEMH;  TepiojH, IpPyIH,
miarpynu  (rosoBHi  (A), mnob6iuni  (b)).
[lopsiaxoBuii (aTOMHUH) HOMEp €JIEMEHTAa,
pO3MIIlEHHST METaJiYHUX 1 HEeMeTalluYHHX
€IIEMEHTIB y MepioJMYHiil crcTeMi, mepioaax i
rpynax; JIy)kHi, JIy’KHO3eMeJbHi, 1HEpTHi
€JIEMEHTH, I'aJIOTeHH.

nobGiuni (B) miarpynm; MeraniyHi Ta HeMETalliyHI €JEMEHTH 3a iX
TIOJIOXKEHHSIM Y TEPIOJAMYHIM CHCTEMI; JIYXHi, JYXKHO3EMeJbHi, 1HepTHI
€JIEMEHTH, aJIOTEeHH.

BukopucroByBaTH iH(pOpMaIlilo, 3aKiIajieHy B NepioJUuHId cucTeMi, st
BU3HAYCHHs THIY ejieMeHTa (MeTaliyHui abo HeMeTasliYHWH eJIEMEHT),
MaKCHMAaJIbHOTO 3HA4Y€HHS HOro BaJEHTHOCTI, THUITYy NMPOCTOI PEYOBHUHH
(metanr abo Hemeras), XIMIYHOTO XapakTepy OKCHJIB, T'JPOKCHIIIB,
CHOJIYK eJIeMeHTiB i3 ['igporeHom.

AHaJizyBaTH 3MIHH BJIACTHBOCTEH NPOCTHX PEYOBHH Ta KHUCIOTHO-
OCHOBHOI'O XapakTepy OKCHJIIB 1 TIJJPOKCHJIIB 3aJI€KHO BiJI PO3MILLEHHS
€JIEMEHTIB Y Tepiojax, Mmirpynax, npu rnepexo/i BiJi OHOIo Nepioay Jo
1HIIOTO.
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KOBAJICHTHUH  NOJSPHUMA 1 HENOJSIpHHIA,
BOJIHEBMI,  MeTaniuHuii). XapakTepHUCTHKH
KOBAJEHTHOTO 3B’SI3KY — KpaTHICTb, €Hepris,
HOJSIPHICTD, JIOBXKMHA. THIIM  KpPUCTAJIYHUX
rpaTtok  (aToMHi,  MOJIeKyJNsipHi,  HOHHI,
METaiuHI); 3aJICKHICTH (hiznuHuX
BJIACTUBOCTEH pEeYOBUHU BiJ THILY

KpUCTAiUYHUX TIpaTok. EnexrponHa dgopmyia
MOJIeKyH. EJNeKTpoHeraTuBHICTH €JIeMEHTa.
CryniHb OKHCHEHHS €JIEMEHTA B PEYOBHHI.

T byioBa aroma Ckaj aroMa (S/Ipo. eJAeKIpoHHa 0OO0IOHKA). | 3anHCYBATH Ta Po3iizHaBath CACKTPOHHI Ta rpadiuni (opMy/IH aTOMIB i
[ToHsaTTs HYKIOH. HYK/IJL 130TOIM, NPOTOHHE | NPOCTHX HOHIB eiaementie Ne [—20. No 26. atomiB HemeTaiiuHuX
YKCII0, HYKJIOHHE UHCI0, opOiTaib, CHEpreTuy- | eeMEeHTIB 2-10 1 3-10 1nepiojiiB y 30y KCHOMY CTaHi.
Hi piBeHb i mijpiBenb. capennii i necnapennii | Busnauaru ckuiajt sjep (KUIBKICTh HMPOTOHIB 1 HEHTPOHIB Yy HYKIiJi)
CNCKTPOHHU, pPajiyc aroMa (NmpocToro HoHa): | 3arajibHy KiIBKICTH €JCKTPOHIB Ta UHCIO CICKTPOHIB HA 30BHIINHBOMY
ocHOBHUI 1 30y/pKeHIi cTann atoMa. CyTHICTB | eHepreTHIHOMY piBHi atomiB ejeMeHTiB No 1—20 i Ne 26:
sunla  pajgioakTuBHocTi. Dopmu  s- 1 p- | IlopiBHIOBaTH pajliycl atOMIB 1 MPOCTHX HOHIB.
opOitaiieii, po3MileHHsi 1X Yy HTpocTopi. | AHali3yBaTH 3MiHH pajiyciB aTOMIB y Mepiojax i mijrpynax; 3B'30K
[TocaijloBHicTh  3anOBHEHHSI  €JIEKTPOHAMH | pajiilyCiB aTOMIB 1 KLILKOCTI €JIEKTPOHIB HA 30BHIIIIHLOMY €HEPreTHUHOMY
EHEepreTHYHMX PIBHIB 1 HUIPIBHIB B aroMax | piBHI 3  XapakTepoMm eJeMeHTa (METAIUHMM UM  HEMETAIIYHHUM),
eneMeHTIB No 120, Ne 26, enekTpoHHI Ta | BJIACTHBOCTSMHU IPOCTHX PEUOBMH (MeTall 4M HemeTall) Ta KHCJIOTHO-
rpagiuni Gopmyiu aromiB I HpOCTHX HOHIB | OCHOBHOBHHUM XapaKTepOM OKCHJIIB 1 T1IPOKCHJIIB.
enemenTiB Ne 1—20, Ne 26,

1.3 Ximiunnii 38°g30k | OcHOBHI THIK XiMiuHOro 3B s3ky (Monuuit, | Ckraoamu enekTponni GOpMyIH MOJIEKYI, XiMiuHI GOpPMYJIH CHOJIYK 3a

CTYICHSIMH OKMCHEHHS CIIEMEHTIB, 3apsaMu HOHIB.

Po3piznsimu BalCHTHICTD 1 CTYIIIHb OKUCHEHHS €JIEMEHTA.

Obyucaosamu CTyliib OKUCHEHHS €JIeMEHTa Y CIOJyILi.

Busnauamu KpatHicTh, MOJSPHICTL YW HENOJAPHICTH KOBAJIEHTHOIO
3B 3Ky MIXK aTOMaMHu.

IIpoenosyeamu THII XIMIYHOTO 3B’SI3KY B Crosiyii, (i3uuHi BJIACTHBOCTI
PEYOBHHM 3 ypaxyBaHHSM TUITY KPUCTAIIYHUX I'PATOK.




CyMillli peyoBHH.

Cymimni ogHOpiAHI (PO3YMHH) Ta HEOIHOPIAHI

Crraoamu CXeMH €JISKTPOJITHYHOT JIMCOIAIIT OCHOB, KHCIOT, COIEH;

Po3unnu (cycuensis, emylbCis, MiHa, acpo30iib, Trelb). | HOHHO-MOJICKY/ISIPHI  PIBHAHHS 32 MONEKYJISDHUMH  PiBHSHHSAMHA i
Macoga i 06 emna (JUIs ra3y) YaCTKH PEYOBHHH | MOJIEKYJISIPHI PIBHSHHS 32 HOHHO-MOJIEKYJISPHUMM PiBHSHHAMMH.
B cymimi. MeTtoam posjisieHHs cyMiluei | Po3pizusmu 0JHOPIHI Ta HEOJHOPIIHI CyMillll Pi3HUX THIIIB; po30aBieHi,
(BizicToIOBaHHs, (GUILTPYBAHHS, HEHTPUQYIY- | KOHIIEHTPOBAHI, HACHYEHI, HEHACHUYEHl PO3YMHM; €JIEKTPOIITH ¥
BaHHS, BHMaproBaHHs, Ieperonka). Ilouarrs | HeenekTpoiTH, CHITLHI Ta ci1abKl €JIeKTPOIITH. '
pO34MH, PO3YMHHMK, PO3YMHCHA pEUOBUHA, | Busnauamu MOXKIMBICTD nepediry peakuii oOMiHy MiX €JIEeKTPOJITaMH B
KPUCTAJIOTi/IpaT, eJIeKTPOSITHYHA JMCOLallis, | PO3YHHI.
CJICKTPOJIIT, HEENEKTPOIT, CTYIHiHb €JNCKTpO- | Ananizyéamu BB OyJIOBH PEYOBHMH, TEMIIEPATYpH, THCKY (Julsi ra3iB) Ha
mituuHol  jmcomianii  (6e3  mpoBEACHHS | IX PO3UYMHHICTH y BOJII; MEXaHi3MH yTBOPEHHS HOHIB MPU PO3YHHEHHI Y
obuuciienn), HOHHO-MOJIEKYJISIPHE PIiBHSHHS. | BOJI €JI€KTPOIITIB HOHHOI Ta MOJIEKYJIsIpHOT Oy IOBH.
MacoBa 4YacTKa pO34YMHEHOI pPEYOBHHU Y | 3acmocoeysamu 3HAHHS JUIS PO3JLIEHHS OJHOPIAHOI a00 HEOJHOPIAHOI
po3urHi. BynoBa MoJeKynH BOJAM; BOJHEBHH | CyMillli pEYOBHH.
38’30k y BOJi. 3abapBieHHs 1HJMKATOPIB
(yHiBepcanbHOTO, JakMycy, (enondraneiny,
METHJIOPAHXXy) B  KHUCIOMY, JIY)KHOMY i
HeWTpalbHOMY cepepoBuinax. Peakuii oOMmiHy
MIDXK €JIEKTPOJTiTaMH Y PO3YHHI.
2. Heoprauiyna ximist
2.1. OcHOBHI KJ1aCH HEOPraHIMHHX CIOJIYK
2.1.1. Oxenyu BusnaucHHs, Ha3BH, Kinacu(ikauis okcuiiB, | Ckaaoamu  XiMmiuni  (QOpPMYJIH  OKCHIIB, PpIBHSHHS  peakiiii, sKi

XiMiYHI BJIACTHMBOCTI COJIETBOPHUX OKCH/IIB,
crocobu J100yBaHHS OKCH/TIB

XapaKTepU3YIOTh XiMiuHi BJIACTHBOCTI COJIETBOPHUX OKCHJIB (B3a€EMOJIS 3
BOJIOIO, OKCHMJIAMH, KHCIOTaMH, JIyraMu), crnocobu no0yBaHHS OKCHIIB
(B3aeMOJIisi MPOCTHX 1 CKJIQJHUX PEYOBHH 13 KHCHEM, PO3KJIaJaHHs
HEPO3UMHHUX OCHOB, JICSKUX KHCIIOT i COJIEH Ml Yac HarpiBaHHs).
Hazueamu oxcuay 3a IXHIMH XIMIYHUME GopMyJiami.

Busnauamu ¢opmynn oxkcuaiB cepesl GOpMYJ CHOJYK IHIIMX BHUBYEHHX
KJ1aciB.

Pospizusimu neconerBophi (CO, N,O, NO, SiO) ii coserBopHi OKCH/IH
(KHCIOTHI, OCHOBHI, aM(pOTEepH1).

Iopisnioeamu 3a XiMIYHUMH BJIAQCTHBOCTSMH OCHOBHI, KHCJIOTHI Ta
amdorepni (Ha npuknagax okcuaiB IIunky 1a AnoMini0) OKCHIH.
Bemanosniosamu 3a1€KHICTh BIACTHBOCTEH OKCHJIB Bl THITY €JIEMEHTA |
XIMIYHOTI'O 3B 513Ky B CIIOJIYL.




s wr

Busnaucnus  (3aralibHe  Ta 3
CACK PO THUHOT Jiconiaitir). HA3BH,
KaacH(pikaris. XIMIYHI BIACTHBOCTL. CHIOCOOH
JOOYBaliis OCHORB

OISy |

Craaoanie: XiMMHL (POPMYIIH OCHOB: PIBHSANHS  peakitiii. sKi Xapakre-

| PH3YIOTH XIMIUHI BJACTHBOCTI JYTIB (B3acMO/1s 3 KHCIOTHHMH OKCHJIAMH,

KHCJIOTaMH Ta COMISIMH B PO3UMHI) Ta HEPOZUMHHHX OCHOB (B3aeMOIs 3 |
KHCIOTaMH, PO3KIQJIAHBS 111 4ac HarpiBanns). crnocodu J00yBaHHs JIYTiB |
(B3acMO/Lisl AYKHUX 1 JIYKHOZEMEIBHUX (KPIM MarHilo) MeTaiiiB i3 BOJ0IO,
OCHOBHMX OKCHJIB JIYKHHX 1 JIYKHO3EMCIBLHHX CICMCHTIB 13 BOJIOIO) i
HEPO3UUHHUX OCHOB (B3a€MO/1isl COJICH 13 JIyramMu B PO3UHHI).

Haszueamiu OCHOBH 3a IXHIMH XIMIYHHMH GOpPMYIaMH.

Buznawamu Gpopmyiin ocno cepe/t Gopmyst CroyK iHITUX KJIACiB.
Pospizusimu po3uniini (JIyrn) tTa HEpO3UMHHI OCHOBH.

Hopicnioeamu XimMidHi BIaCTHBOCTI PO3UMHHMX (JYTiB) 1 HEPO3UMHHMX
OCHOB, 1X JIIIO0 HA 1HAMKATOPH.

BusnaueHns (3arajibHe T1a 3 NOLJISAY
CJIEKTPOTI THUHOT JIMcoILiaItii), HA43BH,
kinacudikaitisi, XiMigHI BIACTHBOCTI, Cr1OCOOH
JI0OYBaHHS KUCIOT

Craadamu  XiMidHi  GOPMYJIM  KHCJIOT;  PIBHSHHS  peaxiii,  sKi
XapaKkTepUu3yroTh XIMiYHI BJIACTUBOCTI KHUCIOT (i HA 1HJMKATOPH,
B3ACMOJIisl 3 MeTajaMH, OCHOBHHMH OKCHJ/IaMH, OCHOBaMH Ta COJISIMH B
po3uuHi) Ta crocoOu iX JjioOyBaHHs (B3acMOjlisl KMCIOTHHX OKCHJIB i3
BOJIOIO, HEMETAJIIB 13 BOJIHEM, COJICH 13 KUCIOTAMH).

Hazueamu KUCNOTH 3a IXHIMH XIMIYHUMH JOpMYJIamMHu.

Busnawamu Gopmyinu kucior cepell GopMys CroJiyk IHIIMX KIJIACIB,
BAJICHTHICTh KHCJIOTHOIO 3aJIMIIKY 32 HOPMYJIO0 KHCIIOTH.

Pospizisimu  KMCIOTH 3a CKJIAJA0M (OKCHI'€HOBMICHI, OC30KCHI€HOBI),
3JATHICTIO  JIO  €JIEKTPOJITHYHOI  aMcoliamii  (cuibHi, cnabki) Ta
OCHOBHICTIO (0OJIHO- 1 ©araToOCHOBHI), 3a CTIHKICTIO (CTIHKI i HeCTiHKI),
JeTKICTIO (JIETKI 1 HEJIeTKI).

Busnauennss (3arajibHe Ta 3 NOTJISAY
€JNIeKTPONTITHYHOT aucouiaii), Ha3BH,
Knacuikauis, XiMi4HI BIaCTHBOCTI, criocobu
noOyBaHHs conelt

Ckraoamu XiMiuHi (GOPMYJIM CEpEeIHIX Ta KUCIHMX COJICH; piBHSIHHS pe-
aKIlii, sKi XapakTepu3yloTh XIMIYHI BJIACTHBOCTI CEpeHIX COJiel (B3aec-
MOJIisl 3 METaJlaMH, KHCIOTaAMU — XJIOPUAHOIO, CyJib(aTHOIO, HITPATHOIO,
JlyraMH, COJISMHM B PO34MHi) Ta CocoOu X J00yBaHHS (B3aEMOIisi KUCIIOT
i3 MeTanamH, OCHOBHHX OKCHJIB i3 KHCJIOTaMH, KHCIOTHHX OKCH/IB 3
JAyramu, JIyriB i3 KHUCJIOTaMH, CONEH 13 KHCIOTaMH, COJIeH i3 Jiyramu,
KHUCJIOTHUX OKCHJIIB 3 OCHOBHHMHM OKCHJIAMH, COJICH 13 COJIIMH, COJICH 13
MeTanaMu (peakiii 3liHCHIOIOTh Y PO3YMHAX ), MCTAJIB 13 HEMETAJIAMK ).
Hazueamu cepeni Ta KUCAi coni 3a IXHIMHM XIMIYHUMH (pOpMyIaMH.
Busnauamu GopMyJIH CEepe/HIX Ta KHCIHX COJICH cepeil (popMyll Cronyk
IHILMX KJIACiB.

Po3piznusmu 3a CKIIaJIOM CepejiHi Ta KUCHi CoJTi.




2.1:5 Amdorepni cnionyku | Sleuume  amdortepnocti  (Ha  npuknanax | Ckaaoamu piBHAHHA peakilii, sAKi XapaKTepu3ylOTh XiMiuHi BJIAaCTHBOCTI
OKCHJIIB 1 T'iJIPOKCH/TIB); XiMi4YHi BJIACTUBOCTI, | OKCHAIB 1 TigpokcuaiB AmoMinilo Ta 1IMHKY (B3aeMOJisi 3 KHUCIOTaMH,
criocobu Jlo0yBaHHs amoTrepHux | nyramu) Ta crnocodbu goOyBaHHs riapokcuais  Amominiio i [laHKy
TPOKCHIIB (B3aeMOJtisi coseif 1IMX ENIEMEHTIB i3 JiyraMH B PO34YMHi, llOMIHATIB i

[MHKATIB 13 KUCJIOTAMH ).
2.1.6. | I'enernuni 38’ A3KKM MIX KJIaCAMH HEOPIaHIYHUX CIIOJIYK Craa0amu piBHSIHHS peakilii B3aeMoJ1ii MK HEOPraHiYHUMHU CIOJyKaMu
PI3HHX KJIACiB.
ITopiBHIOBAaTH XiMiuHi BJIACTHBOCTI OKCUIIB, OCHOB, KMCIOT, aM(OTCPHUX
TiJIPOKCHIIB, COJIEH.
Yemanoesniosamu 38’13k MK CKJIaJIOM 1 XIMIYHMMH BIIACTHBOCTSIMH
OKCHJIiB, KHCJIOT, OCHOB, aM(OTEpHHX TIiJIPOKCHJIIB, COJICH; TIeHETHYHI
3B’SI3KH MDK NPOCTHMH PEUOBHHAMHM, OKCHIAMH, OCHOBaMH, KHUCIOTaMH,
amM(OTEepHUMHU TiIAPOKCHIAMH, COJISIMH.
2.2. MeraJiiuHi eJIleMeHTH Ta ixHi cnoayku. Merauan
2.2.1. 3aranbHi Bijomocri | ITomoskeHHs — MeETamidHUX — €JIeMeHTIB  y | Buznauamu 10N0XEHHS METAIIYHUX €JIEMEHTIB Y MEepioJANYHINA CHCTEMI.
PO METaIIYHi nepionyHii CHUCTEMI; ocobmuBocCTi | Xapakmepusyeamu MeTalidHu# 3B'S30K, METANiYHI KPUCTAJI49HI I'PATKH,
€JIEMEHTH Ta eNeKTPOHHOT OylnoBH aToMiB  MeTalniuHMX | Gi3MuHi BIaCTUBOCTI METaIIB.
MeTallu €JIEMEHTIB; 0COOJIMBOCTI METAIIIYHOTO 3B’sI3KY; | Po3piznsmu MeTaliyHi Ta HEMEeTaliyHi EeJEeMEHTH 3a eJeKTPOHHOIO
saraipHi  Qi3MuyHi Ta XIMIYHI  BJIACTHMBOCTI | OY/I0OBOIO aTOMIB.

METaJIiB, 3arajbHl CriocoOM iX J00OyBaHHS; psa
AaKTHUBHOCTI METalliB; sBHINE KOpo3ii, crocobu
3aXHCTY METAJIIB Bijl KOPO3il; CILIaBH HA OCHOBI
3aj1iza (4aByH, CTalb).

Ckradamu enexTpoHHI (GOPMYJIH aTOMIB METAIiYHHUX EJIEMEHTIB —
Jlitito, Harpito, Maruito, Amominito, Kaniro, Kanbuiro, ®epymy;
PIBHSIHHSI peakiliii, siKi XapakTepu3ylOThb XIMIYHI BJIACTHBOCTI MeTalliB
(B3a€EMOJIist 3 KMCHEM, raJIOTEHaMH, CipKOIO, BOAOKO, PO3YMHAMH KHCIIOT,
JyriB Ta coJieit) i cnocobu ix 1oOyBaHHS (BIIHOBJICHHS OKCHJIIB KOKCOM,
kapOoH(Il) oxcuaoM, BojHEM, MeTaloTepMis (aJIOMOTEpMist)); PIBHSIHHS
peaxiliii, siki Bi0yBaroThes Mij] yac BAPOOHMIITBA YaBYHY 1 CTalli.
Tosichiosamu 3aJIeXHICTh XIMIYHOT aKTUBHOCTI METaliB BiJI €JIEKTPOHHOT
Oy/10BH X aTOMIB; CyTh KOpO3ii MeTaniB; XiMi4Hi MEPETBOPEHHS ITiJ Yac
BUPOOHHMIITRA YaBYHY 1 CTai.

IIpoenoszyeamu MOXIMBICTB nepediry XiMIYHHX peakiuiid MertaiuiB i3
BOJIOI0, PO3UMHAMM KHCIIOT, COJICH, JIYTiB.




XiMiui  dopmyan, Ha3Bu Ta  (i3nuHi
BJIACTHBOCTI Hali BaKJIMBIIIHAX CIOJTYK
rajjoreHiB (riipored XJIOpUAy, TI'aJOreHiiB

222 | JI_\-‘Al'MiT&i Ximiuni paactupocti narpito. Kaxito. Marniw. | Xaparmepusvecmu noaoxeuns Harpito. Kasmo. Marnio, Kaibitiio B
L ayvikHOBeMebIi Kanplito: Ha3su Ta GOPMYIN HAHBAXKIMBIIIHMX | HCPIOAMUHINH cHeTeMi. (I3NYHT BIACTHBOCTI HATPIIO 1 K10, MArHilo i
; CACMECHTH CIOJIYK .'I_\"/KIHTXi.'l'\,'/l\'il()fkc.\lc.‘lhlll?.\' c:lemcn'l_'iu: I\‘Zl.’ll;l.liIO. BH/IM  TBEPJOCTI  BOJIH THAMACOBY. ado mp(’iolm'qy;
: |. 3CTOCYBAHNA  CTONYK .Hu'rpno. ‘Kmmo. MOCTHIHY.  3araibiy:  3aCTOCYBAlHs  OKCH,IIB Maruito i Kanbliito,
I Marnito. Kaiabitiio; ximiuti opmyiau 1 Hassu | rijipokenis Harpito, Kaiito, Maruito 1 Kaibiiio: sikicne BHSBICHHS
[ HalBaAKIMBINIMX KaMiHHAX 100puB: TBepaicTs | fonis Harpito. Kaiiro, Maruito i Kaasitito.
‘ : BOJM: sikicHe BusBierins idoni Harpiio, Kamito, | Ckitaytati enekrponni opmyim aromis 1 fionis Harpio. Kainiio. Mar-
Marnito, Kanbiito. nito. Kannitito: piBHsiHs peakitiif, siki XapaKiepusyiorh XiMiuni BJlacTu-
BOCTI HATPIIO, KO, MarHilo, Kajlbllilo (B3acMOjlis 3 KHCHEM. rajore-
HaMK. CIPKOIO, BOJI0I0). OKCHJIIB 1 rijipokenais Harpito, Kasiro, Maruiio,
Kauib1tito; piBHSHHS peakiliid, Kl BHKOPUCTOBYIOTH JUISL 3McHIIICHHs abo
- | ycyHenHs TBep/l0CTi BO/IM (KMIATIHHAM, J10/laBaHHAM cojiu abo Banua). |
223 ATNIOMIHIH Ximiuni BITACTHBOCTI, jo0yBaHHs  Ta | XapakrepusyBaTH MOJOKEHHS AJIIOMIHIIO B [EpIOJIMYHIH  CHCTEMI,
3aCTOCYBAHHS AMIOMIiHIIO; Ha3BW Ta (opMyid | Qi3HyHI BIACTHBOCTI IIOMIHIIO, OKCHJY Ta TIPOKCHIYy AJIOMIHIIO,
HalBXJTUBILIKX CMIOJYK AJIIOMIHIO. 3aCTOCYBaHHsI AJIOMiHIO.
Cknazatu ciekTponni (Gopmysin aroma i #ona AJIOMIiHIIO; PIBHAHHS
peaxiiii, SKi XapakTepu3yloTh XiMiuHI BJIACTHBOCTI aliOMiHIO (B3a€MO/Lisl
3 KHCHCM, rajJloreHamM, CipKO, PO3YMHAMHM KMCJIOT, JIYIiB Ta COllei),
aMQOTCPHICTL  OKCHJLy Ta TLAPOKCHIY AJIOMIHIIO  (B3acMojis 3
| == — OCHOBHMMH Ta KMCJIOTHUMH OKCH/IAMH, KUCJIOTAMHU Ta JIYTaMH).

2.2.4. Depym Ximiyni BiactuBocTi Ta JoOyBaHHS 3ali3a; | XapakTepuszyBarH nojoxeHHs depymy B nepiognuniii cucremi, ¢izuyni
Ha3BM Ta (OpPMYJM HAMBAKIMBILIMX CLOJYK | BlacTHBOCTI 3aiiza, okcumiB 1 rigpokcupia  @epymy(Il) 1 (II);
depymy; 3acrocyBaHHs 3ajiza Ta CHOJYK | 3acTocyBanHsi 3amiza Ta croiyk @epymy(ll) i (III); ¢izionoriuny poib
depymy. iionis ®epymy (Fe?' iFe’").

Cknamaru enextpoHHy popmyny aroma depymy; piBHAHHs peaxiliii, siki
XapaKTepu3yloTh XiMI4YHI BJIACTUBOCTI 3aji3a (B3aeMojisi 3 KHCHEM,
XJIOPOM, CIpKOIO, BOJASHOIO IapoOI0, PO3YMHAMH KHCJIOT Ta COJIEH,
pxaBiHHs), okcuuiB i rigpokcuais ®epymy(Il) i (III) (B3aemonuis 3
kucnoramu), cosneit @epymy(Il) i (III) (B3aemonisi 3 po3uMHAMH JIyriB,
KHCIIOT, couieit), B3aemoneperBopenns crnoiyk ®epymy(II) i depymy(I11).
2.3. HemeTauiuni ejeMeHTH T2 ixui cnoyku. Hemerainu
2.3:1. Tajiorenu Ximiuni popmynu dpropy, xiopy, Opomy, Hoay: | Cxiradamu piBHSHHS peakilii, XapaKTepHHUX s XJopy (B3aeMojis 3

MeTajJaMH, HEMeTalaMH, BOJOIO), [IJIPOrcH XJIOpHIy 1 XJOPUAHOT
KHUCIIOTH (B3a€MOJIiSi 3 MeTajlaMM, OCHOBHMMH OKCHaMH, OCHOBaMH,
aM(pOTEepPHUMHU CIOJYKaMM, COJISIMH); PIBHSHHS peakuid a00yBaHHS

METaJIYHUX CJIEMEHTIB); cnocoOH 100yBaHHS B

I'iJIPOreH XJOpHy B Jlabopartopii.




nmabopatopii Ta XiMI4Hi BTacTHBOCTI XJ10PY,
TiIPOreH  XJOPHJY 1 XJIOPHJIHOT KHCIIOTH;
HaMBAXIMBILI raly3i 3acTOCyBaHHS XJIOpY,
iJIPOreH XJIOPHILY, XJIOPH/IHOT KUCIIOTH; SIKICHA
peaxiiisi Uil BUSIBJICHHS XJIOPH/I-10HIB.

Topienioeamu XiMiuHy aKTUBHICTB TaJIOTCHIB.

Xapaxmepuzyeamu HalBaXJIMBIIII raiy3l 3acTOCyBaHHS .XJOpYy. (K
OKMCHMKA, Yy BHPOOHMITBI OpraHiyHMUX 1 HEOPraHIYHHUX pPEUYOBHH),
TIAPOreH XJIOPUY, XJIOPHIHOT KUCIOTH (Y BUPOOHHMIITBI IUiacTMmac, st
N00yBaHHSl  XJIOPHJIB), XJIOPHIAIB (HATpiif XJjopuay — XapyoBoi
NPHUIIPAaBH, JUIsL J0OYBaHHS XJIOpY, HATPIIO, HATPIH MJAPOKCHITY, COHN).
3acmocosyeamu 3HaHHS JUIsl BUSIBJICHHS XJIOPH/I-I0HIB Y PO3YHHI.

2.3.2. | Okcuren i Cynndyp | Ximiuni dopmyan kucHio, o30omy, cipku Ta | Ckiajgatd piBHSHHS peakilid, XapakTepHUX JUls KUCHIO (B3aeMOMis 3
HalBaxuBimmux  cnonyk  OKCHreHy 1| MeTajaMu, HEMETaJlaMH, CIIOJYKaMH HEeMETaliuHMX CJIEMEHTIB 3
Cynsdypy; ¢izuuni Ta Ximiyni BracTuBocTi | ['iiporeHom), cipku (B3aeMOJis 3 MeTanaMmMM, JEAKAMH HEMeETallaMH),
KHCHIO, 030HY, cipku, okcuaiB Cynbdypy, | okeunis  Cynbdypy (B3aeMogisi 3 BOAOI0, OCHOBHMMH OKCHJAMH,
cyib(aTrHol KHCIOTH, cyibdaTiB; crnocoOH | oCHOBaMH), CyIb(aTHOI KUCIOTH (B3a€MOJiS 3 METajlaMH, OCHOBHMMM
J00yBaHHs KHCHIO B naboparopii; | OKCH/IaMi, OCHOBaMH, aM(OTEPHUMH CHOJIYKaMH, COJISIMH); PIBHAHHS
HAMBAXIMBIII rajiy3i 3acTOCyBaHHSI KHCHIO, | peakiliii 1oOyBaHHS KMCHIO B 1abopaTopii, yTBOPEHHS i pO3KJaLy 0O30HY.
030HY, Cipku, cyinbdarnoi kucioru Ta | [JopiBHIOBaTH CKIaj, XiMIYHY aKTHBHICTb KHCHIO H O30HY.
cynbariB; sKicHa peakiis Juls BHSBICHHS | XapaKTepu3yBaTH HaWBaKJIMBINI Trady3i 3aCcTOCYBaHHA KHCHIO (fK
cynbdar-ioHiB. OKHMCHHMKA), 030HY (3He3apa){€HHsI BOIM), Cipku (moOyBaHHs Cynb(aTHOL
KUCJIOTH; BHUPOOHHIITBO T'yMM, CIPHHKIB, NPOTH3aNalbHUX IPEnaparis,
KOCMETUYHUX  3aco0iB),  cyab(paTHOI  KHCIOTH  (BUPOOHMIITBO
MiHepallbHUX J0OPHUB, BOJOKOH) Ta cyib(atiB (rinc — y Oy AiBHUITBI,
MEJIMIMHI; MiJTHHIH Kynopoc — Juis 60poTeOM 31 MIKIJIHUKaMU POCIIHMH,
NPOTPABJICHHS JIEPEBUHH).
3acToCOBYBAaTH 3HAHHS JUIS BHSBICHHS KHCHIO Ta Cy/bgar-ioHiB (y
pO34KHi), CrIoco0iB 30MpaHHs KHCHIO (BUTICHEHHSIM HOBITps ab0 BOJN).
2.3.3. | Hitporen i ®@ocop | Ximiuni dopmynu asory, ¢pochopy (6imoro i | CxinamaT piBHSHHS peakiliid, XapakTepHuX Juisi as3oty i Qochopy

4EepBOHOI0), HalBaKJTMBILIMX CIIOJIYK
Hirporeny i ®ocdopy; ¢iznuni Ta Ximiuni
BJIACTHBOCTI  a30Ty, OiJOro 1 4YEpBOHOrO
dochopy, nitporen(ll) oxcuuay, iTporen(lV)
oxcujy, ochop(V) okcuiy, aMoHiaKy, conen
aMOHIIO,  HITPaTHOT ~ KMCIIOTH,  HITpariB,
oprodocarnoi  kuciorn,  oprodocdaris;
crocobu Jo0yBaHHS amoOHiaKy, HITpPAaTHOT Ta
oprodocharHoi  kucior y  nabopartopii;
HaMBaK/IMBIII  Tally3l 3acTOCYBaHHS a30Ty.
aMOHIaKy. HITpPAaTHOI  KHUCJIOTH,  HITPaTiB,
oprodocharnoi  kuciotH,  oprodocdaris;

(B3aeMoOJIisl 3 MeTallaMH, JICIKHMH HeMeTallaMH), aMOHIaKy (B3aeMoOIis 3
KHCHEM, BOJIOIO, KHCJIOTaMH), COJIed aMoOHiI0 (B3aeMOJis 3 Jiyramu,
COJISIMM), HITPATHOI KHCJIOTH (B3a€MOJlisi 3 MeTajlaMH, OCHOBHMMH
OKCHJIaMH, OCHOBaMM, aM(OTEPHUMH CIOJIYKaMH, coisimu), HiTporen(IV)
okeray Ta (Qochop(V) okeuay (B3acMomisi 3 BOJOIO, OCHOBHUMH
OKCHJIaMH, OCHOBaMH ), opTohocdharHol KUCIOTH (B3aEMOJLisi 3 METalaMu,
OCHOBHMMH OKCH/IAMH, OCHOBaMH. COJISMH); PIBHSAHHS peakiii, sKi
XapakTepU3yIOTh B3a€MOIIEPETBOPEHHS CEPE/HIX 1 KHCIUX opTodocdaris;
PIBHSIHHS peaxiiiii TepMIYHOI0 pO3KJIady COJell aMOoHil0 (XJIOpHLY,
HiTpary, kapOoHaty Ta riaporedkapOoHary) Ta HITpaTiB; pIBHSIHHS
peakiiii joOyBaHHsi amoOHiaKy, HiTparHoi Ta oprodocdarHoi KHCIOT Y
nabopatopii.
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SKICHI PCaKILii [L1st BUSBICHHS HOHIB aMOHIIO Ta
oprodochar-ioHis.

Xapakrepusyparn  ckiaajl 1 OygoBy npoctux  pevosun  Dochopy
(uepBonoro 1 Oinoro ¢ocdopy). HaBaKIUBINI rainy3i 3acToCyBaHHs
a30Ty (BUpPOOHMIITBO aAMOHIAKY. CTBOPEHHS HH3LKHX TeMIeparyp).
aMOHIaKy  (JIOOYBaHHS HITPATHOT KMCIOTH, BHPOOHHIITBO  JIOOPHB.
HAIIATHPHOIO  CHUPTY), HITPATHOT KHCAOTH (BUPOOHHIITBO A00pHB.
BUOYXOBHX PCHOBHH. HITPOICHOBMICHUX OPraHiuHMX CHOJIYK). HITpATiB
(BUPOOHHUIITBO J1I0OpHB, BUOYXOBUX pevoBHH). opTodhocdharioi KUCIoTH
ta oprodocdaris (BUPOOHULTBO JOOPUB).

[TopiBHIOBaTH XIMIYHY aKTHBHICTBL @30Ty, 4epBOHOTO i Oi0oro docdopy.
3acTOCOBYBATH 3HAHHS JUIsi BUOOPY COCOOY BHSIBICHHS aMOHIaKy, HOHIRB
amoHio Ta oprodocdar-ioHis (y po3uuni).

2.3.4. | Kapbou i Cuniniit [lpocti  peuosunu  KapGony; aicopOuist, | Ckradamu piBHSHHS peakilid, XapakTepHUX JUls BYIJICIIO 1 CHIIIIIIO
aJiIcopOIiiiHi BJIACTUBOCTI AKTUBOBAHOIO | (B3aeMO/Lis 3 aKTUBHUMH METAJaMy 1 HEMETAJIaMH, OKCHJIAMHA METaIYHUX
BYIijuist; Ximiui (opMysd  HaliBaxMBilmX | enementi), kapOon(Il) oxcuay (B3aemMoiis 3 KHCHEM, OKCHJIAMH
cnosiyk  Kapbony i Cunimito;  ¢i3uuni  Ta | Meraaiunux ejaemeHTiB), kapboH(IV) oxeujty (B3aemo/iist 3 BOJIOIO, OCHOB-
XiMiYHi ~ BJIACTHBOCTI  BYIJICLIO,  CHIIIIIIO, | HAMH OKCHJIAMH, jiyramu, Byrienem), cuniuiii(IV) okenny (B3aemonis 3
okenntis  KapGony, xapbonari, cumnitiii(IV) | OCHOBHUMM OKCHJIAMH, JIyraMK); PIBHSHHS PeakLiil B3acMOIIepeTBOPEHHS
OKCHJIy, CMJIKaTHOI KHMCJIOTH, CHJIKATIB; | cCepeiHiX 1 KHUCIMX KapOOHATIB, TEPMIYHOrO po3kiiaay KapOOHATIB i
cnocobu  pobyBanns  okeuais  Kapbony B | rizporenkapOonatis, jobysanns oxcuaiB Kapbony B siaboparopii.
naboparopii; HaWBaXUIUBIII ranysi | Xapaxkmepusyeamu ckiajl, OysoBy i (pi3MyHI BIACTUBOCTI NPOCTHX pedo-
3acTocyBaHHs anmasy, rpadity, akrtusoBanoro | Bun Kapbony (rpadir, anmas, xapOin), HaiiBaxiMBil ramysi 3acrocy-
Byris, okewiuis  Kapbomy, kapbonaris, | BaHHs aimasy (y pi3aibHUX i 1uiyBaJIbHUX IHCTpyMeHTax), rpadirty (y
rizporenkapbonaris,  cunimi(IV)  okcuay, | BApOOHUIITBI OJIBIIB, NEKTPOJIIB), AKTHBOBAHOTO BYTis (B MEMIIMHI,
cuiikariB; AKiCHI peakilii Juls BUSBJICHHS | Y MPOTHIrasax, Juisi OuuiieHHs Boau), okeuais Kapdony (CO sk BiaHOB-
KapOoHaT- i CHJIIKaT-10HIB. K, CO; — y BUPOOHMUTBI COAM, IyKpPY, FA30BAHUX HAIOIB, HAIIOBHIO-
BaY BOIHEraCHMKIB), HATPil rijiporenkapbonary, kapobonariB Kaibiiiro Ta
Hartpiro, cuninii(IV) oxcuny (BupoOHHITBO ckiia, OyiBeJIbHHX MaTepi-
aliB), CHJIIKATIB (CKJIANOBI LIEMEHTY, KepaMiku, MOPIEISHH, PIJIKE CKJIO).
3acmocosysamu 3nanns Juis BUusBiIeHHs kapOoH(IV) okcuy, kapboHar-
1 cUIiKaT-10HIB (Y pO3uMHI).
3. Opraniuna ximis
3.1 Teopernuni ocHoBr | HaiiBaknuBiini eleMEHTH-OpPraHOreHH, opra- | Busnawamu naiisaxiusimi enementu-opradoresu (C, H, O, N, S, P).
oprauiyHoi Ximii | HiYHi CHOJYKHM; NPUPOAHI Ta CHHTETHYHI | Po3pisusmu 3a XapakTepHWMH O3HAKaMH HEOpraHiuHi # opraiysi

OpraHivHi CHIOJYKH.

CIOJIYKH, IPUPOJIHI Ta CHHTETHYHI OPraHiuH1 CIIONYKH.
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MonekynspHa OyaoBa OpraHigyHMX CIIOJIYK.
XimiuHM# 3B’S30K Yy MOJIEKYJaX OpraHiuHMX

CIIOJIYK:  €Hepris, JOBXHHA, IPOCTOPOBA
HANpPSIMJIEHICTh, MOJSPHICTE. O-3B’S30K 1 7-
3’s30K. Ojuuapuuii, KpatHi (TIOJBIHHUIA,

NOTpiiHuUiA), apOMaTUYHUH 3B’ I3KH.

Xapaxkmepuszysamu  KpaTHICTb,  NOJAPHICTE  ab0  HEMOISAPHICTDH
KOBJIEHTHOIO 3B S13Ky B MOJIEKYJIaX OpraHi4HHX CHOJYK, G- i 7-3B 30K
3a cocoOOM yTBOpPEHHSI.

Iopisnioéamu oJiMHapHi, MOJBIHHI, NOTPIHHI Ta apoMaTHYHI 3B I3KH 3a
CHEPTi€IO 1 IOBKHUHOIO Ta IIPOCTOPOBOIO HATIPSMIICHICTIO.

Ananizyeamu peakiuiiiny 3/aTHICTb OPraHiuHHX CIHOJYK 13 PI3HUMH
THUIIAMH 3B SI3KiB.

['iOpuausanisi eJeKTpoHHUX opbiTanel aToma
Kap6ony; sp-, sp’-, sp-ribpumsanii.

Busnauamu tanu riOpuausanii Ta mpocTOpOBY Opi€HTALil0 TiOpUAHMX
eJlekTpoHHUX opOitaneli aromiB KapboHy B Mojiekysax OpraHigyHHMX
CIIOJTYK.

Kiacudikariis opraHiyHux cHoiyk 3a 0y10BoI0
kapboHOBOrO  JlaHIpora i HasIBHICTIO
XapakTepucTHYHUX ((yHKITIOHAIBHHUX) IPYIL.

Knacugixysati opraniydi crnoiyku 3a OyloBol0 KapOOHOBOIO JIAHIKOIa
Ha HACHYCHI BYIJIEBOJHI alMKIIYHOT OyJ0OBU — aJIKaHH, HEHACHYEHI ByTI-
JIEBOJIHI AIMKIYHOI OyJ0BH — aQJIKEHH, AJIKIHH; IIUKJIIYHI BYTJIEBOJIHI —
IUKJIOQJIKAHA Ta apeHH; 3a HasABHICTIO XapakTepUCTHYHHX ((yHKIlio-
HQJIbHHUX) TPyl Ha CIHHPTH, (EHON, TaJlOTeHOANKAHH, AaJIbJeriH,
KapOOHOBI KHCIIOTH, ECTEPH, AMiHH, aMiHOKMCIIOTH.

SBuIE TOMOJIOTril; TOMOJIOIM, TIOMOJIOTTYHMM
psizi, romonoriuna pisHuns. Knacu opraniuamx
crnioyyk. 3aranpHi GOpPMYNTH TIOMOJIOTIYHHX
PSLIIB 1 KJIaciB OpraHiyHUX CIOMYK.

Busnauamu roMoJIOTH BYTJIEBOIHIB Ta X HOXIIHHX.

Po3pi3nsimu rOMOJIOTIYHI PS/IM 1 KJIAaCH OPraHigHUX CIIOJYK.
Yemanoeniosamu BiNOBIIHOCTI MK TPEJICTABHUKAMH T'OMOJIOITYHUX
psSiiB Ta iX 3araJJbHUMH (GOpMyJIaMH, KJlacaMH OpPraHiyHHX CIHOJIYK Ta iX
XapaKTepUCTHYHUMHU ((PYHKINIOHATBHIMH ) TPyTIAMH.

IToHsiTTS MIEpBUHHUMN (BTOPMHHUMN, TPETHHHUH,
yeTBepTUHHHUIT) atom Kapbony.

Busnayamu y MOJeKyJaX OpraHigyHUX CIOJIYK pi3HOi Oy/10BH NEPBUHHUIMA,
BTOPUHHUHN, TPETUHHHI, yeTBepTHHHHUHA aromu Kapbony.

HomeHknaTypa opraHigHux CIoJIyK.

Haszueamu  opraHiudi  CHOJYKH 3a CTPYKTypPHHMH
BUKOpHCTOBYIOUM HOMeHkatypy IUPAC.

Ckradamu cTpyKTYpHi (OPMYJIH OpraHigHUX CIOJIYK 3@ Ha3BaMH 3riIHO 3
HoMenkuiarypoio I[UPAC.

bopmynamu,

SIBume i3oMmepii, 130MepH, CTPYKTypHa Ta
npocropoBa (reomerpuyHa, abo yuc-mpanc-)
i130Mepis.

Busnauamu i30Mepu 3a CTpyKTYPHUMH (OPMYITaMH.

Pos3piznsimu CTPYKTYPHI Ta IPOCTOPOBI (reoMeTpuuni, abo yuc- 1 mparic-)
130MepH.

Yemanoesioeamu BiAMIHHOCTI MIJK 130MEpaMH 1 FOMOJIOTaMH 3a: SIKICHUM
1 KIIBKICHUM CKJIaJI0M, OY/10BOIO MOJIEKY.JI.




B3aeMuuii BOIMB artoMiB abo Ipyn aTtomiB y
MOJIeKyJIaX OpraHiYHUX CIOMYK.

Vemanoeniosamu 38’530k Mik Gy0BOIO i BJACTHBOCTAMM. OpraHidHUX
CHONYK 3 ypaxyBaHHAM HEpPepo3HOALTY €JCKTPOHHOI IYCTHHM-.HA.
NPUKJIaJax MpOINeHy (NpPHEIHAHHS TaJOreHOBOJIHIB Ta BOJAW 3TiIHO 13
npaBuwioM B. MapkoBHUKOBa); criupTiB (IOIOHICT /10 KKCIOT); (eHoy
(KHCJIOTHI BIACTUBOCTI, 3/IaTHICTD JI0 peakiliii 3aMilleHHs y OEH3eHOBOMY
KiIbIi); HACHYEHHX OJHOOCHOBHX KapOOHOBHUX KHUCIIOT (KHCJIOTHI
BJIACTHBOCTi), aMiHiB (OCHOBHI BJIACTHBOCTI, 3JIaTHICTh aAHUTIHY JI0
peakiliii 3amileHHs y OEH3eHOBOMY KiJIbILi).

Ananizyeamu XimiuHy OyJOBY OpraHiuHUX CIIOJIYK, BHKOPHUCTOBYIOYH
OocHOBHI nonoxeHHs teopii O. bytneposa.

Ilpocno3zysamu peaxiiiiny 34aTHICTb OpraHiYHUX CIHOJYK, BHKOPHCTOBY-
I0YH TTOHSTTSI IIPO B3a€MHHH BIUIUB aTOMIB 200 I'pyIl aTOMIB y MOJIEKYJIax.

Knacudikanis XiMiYHHX peaxiiiii B opraHiuHii
Ximii  (peakmii DNpUEIHAHHS, 3aMIICHHS,
i3omepu3anii).

Knacughixyeamu peaxuii 3a ydacTiO OpraHiyHMX CIOJIYK (3aMillleHHs,
NIPHUEIHAHHS, BIALIEIUICHHS, i30Mepu3allii).

Yemanoeniosamu 38’513k Mk 6yZ0BOIO MOJIEKYJI OPraHiYHHX CIIOJIYK Ta
iX 3/IaTHICTIO BCTYIIaTH B PeakKIlii IEBHOI'O THUILY.

3.2. ByrueBoani

32.1.

AnxaHu

3aranpHa (opMyna ankaHiB, X HOMEHKIATypa,
i3oMepis, OyioBa MomekyJ, Gi3nuuHi Ta XiMiuHi
BJIACTHBOCTi, CNOCOOM J100yBaHHs, 3acTOCY-
BaHHSL.

Hazueamu nepmi 10 mnpeacTaBHUKIB TOMOJIOTIYHOTO DSy allkaHiB 3a
Homenknarypoio [UPAC.

Cknadamu MONEKYJSIpHI Ta CTPYKTYpHI (opMyiu ajikaHiB; piBHSHHS
peakiiii, IO XapaKTepH3yIOTh XIMi4Hi BJIACTHBOCTI ajKaHiB (peaxiis
3aMilleHHs] Ha PUKJIaJ]i XJIOPYBaHHS METaHy, IIOBHE OKHCHEHHS ajKaHiB
ab0 9acTKOBE OKMCHCHHS METaHy, TEPMIYHHH PO3KJIaJ MeTaHy, KPeKiHT,
i3omMepu3allis ankaniB), JaboparopHuii croci®6 noOyBaHHsS MeraHy (3
HaTpii anerary, amoMiHii KapOimy).

Ioscniosamu siBuiie sp -ribpuamsaiii eneKTpoHHUX opbiTajied aToMiB
Kapbony B Mosiekyax ajikaHis.

ITopieniosamu ¢i3udni BIACTHBOCTI alIKaHIB HA NMPUKIAJLI iX TeMIepaTyp
KUTTIHHS 1 TIJIaBJICHHS.

Obipynmosysamu 3aJIeKHICThL MK arperaTHUM CTaHOM 3a HOPMaJIbHHX
YMOB, TeMIIEpPATypaMH IUIABJICHHS i KUIIIHHS QJKaHIB Ta iX BiIHOCHOIO
MOJICKYJIIPHOIO Macol0; 3JIaTHICTh aJKaHiB J0 peaki(ii 3amileHHs 3a
€JIEKTPOHHOIO  OYyJI0BOIO MOJIEKYJI, 3aCTOCYBAaHHS aJiKaHiB (NaJMBO,
najgbHe, PO3UMHHUKH, JIOOYBaHHS Caxi, BOJAHIO, raJIOreHOaIKaHiB) IXHIMH
BJIACTUBOCTSMHU.

Yemanogmiosamu 38’53k MK Oy/I0OBOIO MOJIEKYJI 1 BIIACTHBOCTSIMM
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alKaHIB.

e

AKeHHU

3aranbHa popmysia anKeHiB, iX HOMEHKIATypa,
i3oMmepig. OyaoBa MOJEKyJ, XiMiuHi BracTH-
BocTi. cnocobu go0yBaHHS, 3aCTOCYBaHHSI:
AKICHI peakIlii Ha NOABIHHUHN 3B'A30K.

Busnayamu cTpyKTYpHI 130MepH  @iKeHiB 3a Oy/10BOKO KapOOHOBOIO
JIQHIIOra, PO3TALLYBAHHAM TMOABITHOIO 3B S3KY: MIKIPYNOBI (QJKEHH |
HHK/I0QIKaHU ) Ta POCTOPOBI (reoMeTputHi. ado yuc-mpanc-) i30MepH.
Hasueamu ankenu 3a nomenkiaryporo [UPAC.

Crraoamu MONEKYJISPHI, CTPYKTYPHI (pOPMYJIM alKeHIB; pIBHSIHHS peak-
1i#, O XapaKTepU3yIOTh XIMIYHI BIACTUBOCTI €TEHY Ta NpoileHy (peakiui
[IPHEIHAHHS BOJHIO, I'ajlOreHiB, raJJOreHOBOJHIB, BOJU: HOJIMEPH3aILis.
YaCTKOBE OKHUCHCHHS €TeHY Ta MOBHE OKHCHEHHS AlKeHIB), TIPOMHCIIOBI
Ta JnabopaTopHi crnocobu n00yBaHHS AIKCHIB (TEPMIYHMH KPEKIHD
aJIKaHiB, JIEriJipyBaHHs aJIkaHiB, Jierijiparailis HaCHYEHHUX OHOATOMHMX
CHMPTIB, B3aEMOJIisSi TAJIOTCHOAIKAHIB 31 CHMPTOBHM PO3YHHOM JIyTY,
peaxiiii ankiHiB 3 BojHeM), 100yBaHHs eTeHy B naboparopii (Jerijiparaitis
CITMPTIB, JIY)KHUH T'iJIPOJIi3 rAJIOT€HOTIOXIAHUX AJIKAHIB).

IMosicuioBatu siBuIIE sp*-ribpuausanii eIeKTpoHHUX opOiTaiieil aToMiB
Kapbony B MoJieKyJiax aJIKeHiB.

3acmocosyeamu 3HanHsS s BUOOpy cnoco®y BHUSBJICHHS €TEHY
(B3aemozist 3 GPOMHOIO BOJIOKO, BOJTHUM PO3UMHOM Kalliif mepManraHary),
aIKeHIB (B3aeMOIis 3 OPOMHOIO BOJIOIO).

Obrpynmogysamu 3acTOCyBaHHsl aJKeHIB (BUPOOHMIITBO NOJIETHUIICHY,
HOJIIPOITICHY, eTanoiy, 1,2-AuXJI0poeTany) IXHIMH BIACTUBOCTSIMH.
Vemanosniosamu 38’s3kM MK OyJOBOIO Ta 3JaTHICTIO QIKEHIB 0
peaKIliii npueHaHHS.

Ananizyéamu TIpUEAHAHHS TAJIOIEHOBOJIHIB Ta BOJM JIO TMPOTIEHY 3ri/IHO 3
NEPEePO3NOIIIOM €IEeKTPOHHOI I'YCTHHH B MoJiekyJi (nmpaBuiio B. Map-
KOBHHUKOBA).

e

3.:2.3,

AJKiHH

3aranpHa GopMysa ankiHiB, IX HOMEHKJIATYypa,
i3oMmepis, OynoBa MOJIEKYI; XIMiYHi
BJIACTUBOCTI Ta CHOCOOM JOOYBAaHHS €THHY,
3aCTOCYBAHHS; SIKICHI peakuii Ha noTpiiiHuH
3B'SI30K.

Busnauamu cTpyKTypHi i30Mepu alikiHiB 3a OyJIoBOIO KapOOHOBOTIO
JIAHIFOTa, PO3TALTYBaHHAM HOTPIHHOIO 3B’SA3KY.

Haszueamu ankinu 3a Homenknatyporo [IUPAC.

Ckiraoamu MOJIEKYJISpHI Ta CTPYKTYpHI (GOpMYIH aiKiHiB; piBHSHHS
peaKiliif, 10 XapaKTepU3yloTh XiMIUHI BIACTHBOCTI alleTHJIeHy (peakilii
NPHETHAHHS BOJIHIO, TaJIOTEHIB, TaJlOreHOBOJHIB, BOJM (peakiiss M.
KyuepoBa); peaxuii 3aMillleHHS — B3a€EMOJlisi 3 HATpPicM, aMOHIaYHUM
pozunHoM apreHtym(l) okcuay: TpuMepH3allis areThieHy, MOBHE
OKHCHEHHsI QJIKIHIB 1 YaCTKOBE OKMCHECHHS AUETHJICHY), MPOMHUCIIOBI Ta
nabopartopHi  cnocoOu  J100yBauHsi  aueTHiIeHy (TepMiYHMH  pO3KJIAN |
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MeTaHy, B3a€EMOJis KaibIliii aleTWIeHily 3 Bojolo, peakuis 1,2-
JIMXJIOPOETaHy 31 CIIUPTOBHM PO3UHHOM JIYTY).
Obipynmogyéamu  3aCTOCYBaHHsI  aleTHJIeHY (razoBe  pi3aHHs |

3BapIOBaHHS MeTaliB; JA00YBaHHS BIHUIXJIOPWLY, MOJIBIHUIXJIOPHIY,
OLITOBOT'O AJIBJIETILY), 3yMOBJIEHE HOT'O BIACTHBOCTSMH.

Hoscuiosamu siBue sp-riOpuan3alii eJIeKTpOHHUX opOiTasel aroMiB
KapOony B MoJiekynax ajKiHIB.

3acmocosysamu 3HaHHS U1 BUOOpY CmocoOy BHSIBJIIEHHS alleTUIICHY
(B3aemozist 3 OPOMHOIO BOJIOIO, BOJHHM PO3YMHOM Kalliii mepMaHrasary,
aMOHiIa4yHUM po3urHOM apreHTyM(l) okcuay), aiukiHiB, IO MICTATH Y
ckmami mosekyn —C=C— 3B’s3kuM (B3aemojis 3 OpOMHOIO BOZOIO,
amMoHia4HUM po3urHOM apreHTym(I) oxcuuay).
[TopiBHIOBAaTH peakiliiiHy 34aTHICTh €TeHy 1
NpUETHAHHS.

Yemanosnioeamu 38’5130k Mk OyIOBOIO Ta 3HaTHICTIO ALETHIIEHY A0
peakiiii IpHeaHAHHS, 3aMilIICHHS.

€THHY B peaKuisx

3.24.

ApomaTH4Hi
BYTJIEBO/IHI.
benzen

3aranbHa (opMmysia apeHiB [OMOJIOTIYHOTO
psiny Oenseny. BymoBa, BIacTHBOCTI, COCOOH
J00yBaHHs OeH3€eHY; MOHATTS PO apOMaTHYHi
3B’SI3KH, OTT-€JIEKTPOHHY CUCTEMY.

Cxnadamu MONEKyJIspHy Ta CTPYKTYpHY (opMyiu OeH3eHYy; piBHSHHSI
peaxiiiif, 110 XapaKTepu3ylOTh XiIMi4YHi BIIACTHBOCTI OeH3eHy (peakuii
3aMilEHHs 332 y4acTIO rajloreHiB (y IPUCYTHOCTI Pi3HHX KaTali3aTopis),
peakuii mMpHeaHaHHS — TifpyBaHHSA Ta XJyopyBaHHs (hv), OkMCHEHHS),
noOyBaHHs OeH3eHy B IPOMHUCIOBOCTI (KaTaliTH4YHE JeripyBaHHS
reKkcaHy, MKJIOTeKCaHy, TPUMEPHU3aLlis alleTUIICHY ).

Po3piznsamu HeHaCHYeHi Ta apOMaTU4HI BYIJIEBOJIHI.

Hosicrioeamu sBUINE sp’-TiOPHIM3ALIi eJEeKTPOHHUX OpGiTaNe aToMiB
Kapbony B Monekyi OeH3eHy, CTiMKiCTh OeH3eHy 10 il OKMCHHKIB Ta
HOro 31aTHICTH IO peaxiliii 3aMillleHHS.

Iopisnioeamu 38’53k Mk aromamu KapOoHy B Monekynax OeH3eny,
aJIKaHiB 1 allKeHiB, peakiiiiHy 3/aTHICTH OeH3eHy, allkaHiB 1 aJKEHIB Y
peaKilisix 3aMillleHHs Ta OKUCHEHHSI.

3.2.5.

ITpuponni pxepena
BYIJIEBOJIHIB Ta IXHS
nepepodka

Hadra, npupoanmii Ta cynyTHii HadTOBHH
rasu, Byriumsi, iX  CKIaa;  KpeKiHr i
apomaru3aiiss HapTH Ta HaTONMPOIYKTIB,
JICTOHAIlifHA CTIUKICTh O€H3MHY, OKTaHOBE
uhcio;  mepepobka  BYruuis;  npoOieMu
N0OYBaHHS PIJIKOTO NAJbHOrO 3 BYILIS Ta
aJbTEPHATUBHHUX JDKEPEJL.

Haszusamu npoayKTn nepepoOku HadTu Ta KaM’sSHOro BYTriJuIs.
Hasooumu npuknadu BAKOPUCTaHHSI IPUPOAHOT BYTTIEBOAHEBOI CHPOBHHHU
K JDKepesia OpraHiuHUX CIIOJYK.

Ckraoamu piBHSHHS peakilii, 1o BiAOYBalOThbCs MiJ] 4ac CHAIOBAHHSA
MPUPOHOTO ra3sy.

Po3spiznusmu peakuii, ski Bi1OyBalOThCS MiJ1 4ac KPeKiHl'y Ta apoMaTH3anii
BYTJICBO/HIB.

[lopieniosamu netoHaliiiHy CTiiKicTh OeH3MHIB 3 ypaxyBauHsM IX
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OKTAHOBHX YHCCJI.

3.3. OkcureHoBMicHi op

raHivHi CHoJYyKH

Cnuptu

Xapaxrepuctiuna  (pyHKLIOHAIbHA)  IpyIna
cnupri. Knacudikauis cnupris. 3aranbHa
dopmyna 0 HOATOMHHUX HACHUCHHMX CIHUPTIB.
ByioBa, HOMeHKIaTypa, 130Mepist, BIaCTHBOCTI,
criocobu j100yBanHs Ta 3actocyBanus. Ilousrrs
PO BOJHEBHH 3B’ SA30K.

Busnauamu CTPYKTYpHI 130MEpH OJHOATOMHHMX HACHYEHHMX CIHPTIB 3a
Oya10B0I0 KapOOHOBOrO JIAHINIOrA, PO3TAIIYBAHHSM T'IPOKCUIILHOI I'PYIH
Ta MI’KKJIaCOBI 130MepH (eTepH).

Hazueamu oJHOATOMHI HACHYCHI CIUPTH, @ TAKOXK ETHJICHIJIIKOIb 1
rainepos 3a Homenknaryporo [lUPAC.

Knacughixysamu cnupti 3a 0y10B0I0 KapOOHOBOI'O JIaHIIOra — HACHYEHI,
HEHACHYeHi, 3a KUIbKICTIO TiIZIPOKCHJIBHUX TPy — OJHO- i GaratoaToMHi,
3a npupoa010 atoMiB KapOoHy, 3 sKMMH criojlyyeHa riipoKCHiIbHA IpyIia,
— NEepBUHHI, BTOPHUHHI, TPETUHHI CITUPTH.

Cknra0amu MONEKYJISIPHI, CTPYKTYpHI (OPMYJIH CIHPTIB; PpIBHAHHS
peakiifi, 1O BiZOOpaXKalOThb  XiIMiYHI  BJIACTHBOCTI  HACHYEHHX
OJTHOATOMHHX CIUPTIB 1 riilepony (peakiii 3amillleHHs — B3a€MOJIS 3
aKTHBHUMH MeTallaMH, raJloreHOBOJHAMH, ecrepuikaris,
MIDKMOJIEKYJISpHA JIerifpaTallis, BHYTPilIHbOMOJIEKYJISIpHA JierifpaTaitis,
YaCTKOBE Ta ITIOBHE OKHCHEHHS), IPOMMCIIOBI crmocobu JoOyBaHHS
meranony (i3 cuHTe3-razy), eraHony  (Tijparaii€io  €TEHY,
depMenTaTuBHEM OpOMIHHSM TJIIOKO3HM, BIJHOBJIECHHSM €TAaHAMIO) i
nabopatopHi criocobu 100yBaHHs CIMPTIB (TAPOIIi3 rajoreH0aIKaHiB).
Xapaxmepusyeamu cxnan i OyI0BYy MOIEKYJI OZHOATOMHHX HACHYEHHX
CITUPTIB.

O6ipynmogysamu 3acTOCYyBaHHS e€TaHoily (100yBaHHS OLITOBOI KHCIIOTH,
JUeTHJIOBOrO eTepy) Ta MeraHoiy (noOyBanHs (opMmaibjeriny) iXHiMH
BJIACTUBOCTSIMH.

Iopieniosamu $i3uuHi BIACTHBOCTI (TEMIIEpATypH KMITIHHS, PO3YMHHICTD
y BOJAI) OJHOATOMHHMX HACHYEHHUX CIMPTIB 1 BiMOBIIHUX aJIKaHiB,
METaHOJIy, €TaHOJy, eTWICHIJIKOMIO Ta IJIIepojy; aKTHBHICTb
OJIHOATOMHHUX HACHUYCHHUX CITHPTIB, BOJM 1 HEOPraHIYHHAX KHCIOT Y
peakiisix i3 JIy)KHUMH METaJlaMH.

Vemanoeniogeamu  3B°SI3KH - MK €JIEKTPOHHOIO  OyJIOBOIO  MOJIEKYJI
OJIHOATOMHMX HACHYECHHX CIMPTIB Ta IXHIMH (I3WYHUMM 1 XIMIYHUMM
BJIACTHBOCTSIMH.
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ETHJICHIJIIKOJB Ta IJILEPON SK MPeICTaBHUKH
faraToaTOMHUX CIIHPTIB; fKIiCHA peakiis Ha
GaraToaTOMHI CIIHUPTH.

Crraoamu PIBHSHHS peaxuiii, 1o BigoOpaxaroTh XiMi4HI BIACTHBOCTI
CTUJICHIJIIKOMIO Ta Thinepony (B3aemoiiss 3 Harpiem,  kKynpym(ll)
riipokcuoM (0e3 3anucy piBHSHHS peakiii), NOBHE OKHCHEHHS);
rainepony (B3aeMojis 3 HITPATHOIO KHUCJIOTOK, BUIIMMH HACHYECHUMH Ta
HCHACUYEHMMH KapOOHOBMMH KHCJIOTaMH); J00yBaHHSI  IJLEpPOIY
(OMUIEHHS XHPIB).

Yemanoeniosamu  38°s13ku MK OyJI0BOIO  MOJIEKYJl OaratoaTOMHHX
CIHPTIB Ta iX BIACTUBOCTSIMH.

3acmocosyéamu 3HaHHA Ui BUSBICHHS 0araToaTOMHHMX CIHPTIB
(B3aemogis 3 kynpyM(Il) rizpokcuom).

3.3.2.

denon

®opmyna denomy. bynosa Monexkynu ¢enoiy,
xapakrepucTuyHa (QyHkKiioHaibHA) Tpyna B
Hili; BIAacTHBOCTI, NOOyBaHHS, 3aCTOCYBaHHS;
SIKiCHI peakiii Ha (peHoII.

Ckraoamu MONEKYISpHY, CTPYKTYpHY GopMmynn ¢enony; piBHSIHHA
peakuii, mo BiZoOpaxaioTh XiMi4yHI BIacTHBOCTI (eHony (peaxuii 3a
y4acTIO TiIPOKCHIBHOI Tpymd — B3aEMOJis 3 HaTpieM, HaTpiH
TiIPOKCHIOM; peakilii 3a y4acTio OeH3eHOBOrO KilbIsl — B3aEMOis 3
OpOMHOIO  BOJIOIO, HITPaTHOI KHCIIOTOK), #Horo JgoOyBaHHS B
IIPOMHCIIOBOCTI (TiIpoIIi3 XI0poOeH3eny).

Ob6rpynmosgyéamu B3a€EMHHH BILTMB T'iIPOKCHIIBHOI TPYIH 1 GEH3€HOBOrO
KIS B MOJIEKYJTI (heHOITY.

Ilopienioéamu KHCIOTHI BIIAaCTHBOCTI CHUPTIB, (eHony i kapOGoHATHOI
KUCJIOTH; 3aTHICTh OeH3eHy i heHoy 10 peaxiiii 3aMileHHs.
Yemanosniosamu 38°s3km MK OyZoBol0 Mosiekynd (eHomy 1 #oro
BJIACTUBOCTSIMU.

3acmocosyeamu 3uanHs Ui BUsBIEHHS (enoury (B3aemonisi 3 pepym(1ll)
XJIOPHJIOM, OPOMHOIO BOJIOIO).

3.33.

Aubperinu

3aranmpHa  (Qopmyna  anpjeriiiB.  bynosa
MOJIEKYJI aJIbJETi/IiB, XapakTepucTuyHa ((yHk-
IlioHaJIbHA) Tpyna, HOMEHKIaTypa, i3oMepis,
BJIACTHBOCTI, J0OYBaHHS, 3aCTOCYBaHHS; SIKiCHI
peakilii Ha ajabJIeriiHy rpymny.

Busnawamu CcTpyKTypHi i3oMepH aibjerigiB 3a OyaoBOK KapOOHOBOIO
JIAHLIOTA.

Haszueamu anpnerinu 3a Homenkinarypoio IUPAC.

Hagooumu npuxnaou 3actocyBaHHS eTaHamo (100yBaHHS OITOBOL
KUCJIOTH, €TUJIOBOTO CHIHPTY) Ta MeTaHamo (noOyBaHHs (opmaiiny,
yPOTPOIIiHY) IXHIMH BIIACTHBOCTSMH.

Ckraoamu  cTpyKTypHi (GOpMYIM MOJNEKyJd albJeriiiB Tta IXHIX
CTPYKTYPHHX 130MepiB; PIBHSHHS peaxiliif, mo BiIoOpaxaloTh XiMiuHi
BJIACTHBOCTI aJIbJICTi/IiB (Bi/IHOBICHHS, YaCTKOBE OKUCHEHHS), 100yBaHHS
eTaHal0 B IIPOMHMCIOBOCTI (Tifgparallicio aneTuieHy 3a peakiico M.
Kyueposa) i 1abopaTopii (OKMCHEHHSAM €TaHOIY).

3acmocoeyeamu 3HAHHA Ui BUSBJICHHS aJbAeriliB  3a SKICHUMH
peakiiisiMM — B3a€MOJlisl 3 aMOHIAuHMM po3unHOM apredtym(l) oxcuiy,
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kynpym(II) rizpokcuaom.

3.3.4.

KapOoHOBI KHCIIOTH

Xapakrepucrtuyna (QyHKIiOHANbHA)  IPyHa
kapOonoBux kucnor. Kiacudikamis kapOoHo-
BUX KHCJIOT. 3arajibHa (opMyna HacHYeHHX
OJIHOOCHOBHHUX KapOOHOBHX KHCIOT. BynoBa,
HOMEHKJIaTypa,  i30Mepisi  OJHOOCHOBHMX
KapOOHOBUX KHCJIOT, BIACTHBOCTI, JO0OYBaHHs,
3aCTOCYBAHHS.

| Buznayamu CTPYKTYPHi i30MEPH HACHUYCHHMX OAHOOCHOBHUX.KAPOOHOBUX..

KHCIOT 3a OyaoBowO KapOOHOBOro JiaHLOra, MiJKKJIACOBi . 130MEpH
(ectepm).

Hasueamu 3a nomernkiatyporo I[UPAC nacuyeHi 0IHOOCHOBHI KapOOHOBI
KUCIIOTH, JIaBaTH TpPUBIAJIbHI Ha3BH NEPUIUM TPhOM OJHOOCHOBHHM
KapOOHOBHUM KHCIIOTAM.

Knacugixysamu kapOoHOBI KMCIOTH 3a Oy10BOIO KapOOHOBOTO JIaHIIOra
(HacH4eHi, HEHACHYeHi), KUTBKICTIO KapOOKCHIIBHUX rpym (0JHO-, JBOX-
OCHOBHI) 1 KiIbKicTIO aToMiB KapOoHy B iX Mosiekynax (HHMK4i, BUIII).
Crraoamu HOpMyJIH CTPYKTYPHHX i30MEpIB HACHYEHHX OJHOOCHOBHHX
KapOOHOBUX KHCJIOT; DIBHSHHS peakuid, mo BimoOpaxaioTh XiMiuHi
BJIACTUBOCTI KapOOHOBHX KHCJIOT (B3a€MOJisS 3 AKTUBHHUMH METalaMH,
OCHOBHHMH OKCH/IaMH, OCHOBaMH, COJIIMH KapOOHATHOI KHCIIOTH,
CIIMpPTaMH); pIBHAHHA peakliifi JA00yBaHHA METaHOBOI  KHCJIOTH
(oxucHeHHS MeTaHy, B3aeMois kapOooH(1l) okcumy 3 HaTPiif TiAPOKCHAOM
13 NOJAJBLIOI0 JIEK XJOPUAHOI KHCJIOTH) Ta €TaHOBOI KHCIOTH
(oxucHeHHS OyTaHy, €TaHOILy, €TaHaIIIO).

Ob6ipynmogysamu  31aTHICTh ~ HMXKYHUX  KapOOHOBHX  KHCJOT  JIO
€JIEKTPOJITHYHOI Jaucolianii, a iX po34uHIB — 3MIHIOBATH 3abapBlIeHHS
IHIUKATOPiB; OCOONMBI  XIMi4HI BJACTHBOCTI METAHOBOI  KHCIIOTH
(31aTHICTP 10 OKHUCHEHHS — B3aEMOJiS 3 aMOHIAYHHAM PO3YMHOM
apreatym(l) okeuny, kynpym(Il) rizpoxcuaom).

Iopisnioeamu $izu4Hi BIACTUBOCTI (TEMIIEpPaTypH KUIIHHS, PO3UYHHHICTh
y BOJIl) HACHYEHHX OJJHOOCHOBHHX KapOOHOBHUX KHCIIOT 1 OJHOAaTOMHHUX
HACHYEHHUX CIUPTIB; KHCIOTHI BIACTHBOCTI KapOOHOBHX KHUCIOT B MEXax
TOMOJIOTIYHOTO PS/Iy, @ TaKOX 31 cnupTamH, (eHOJIOM i HeOpraHiuHUMH
KHCIIOTaMH.

Vemanosnosamu  3B’S3kM MK €IEKTPOHHOIO OYyJOBOKO MOJIEKYJ |
Gi3MYHUMHU Ta XIMIYHMMH BJACTHBOCTSAMHU KapOOHOBUX KHCJIOT.

3.3.5.

Ecrepu. Xupu

BaranbHa  Qopmyma ecrepiB  KapOOHOBHX
KiciaoT. bynoBa, HOMeHKIaTypa, i30Mepis,
BJIACTHBOCTI, 100YBaHHS, 3aCTOCYBaHHS.

XKupu — ecrepu riimeposry 1 BHLIMX
kapboHoBux kucnor. Kiacudikauist xupis,
BJIACTHBOCTI, J00YBaHHsl, 3acTOoCyBaHHs. Muia
1| CHHTETHYH] MMI{HI 3aCO0M.

Busnauamu cTpyKTypHI 130MepH ecTepiB KapOOHOBHX KUCJIOT 3a OyI10BOIO
KapOOHOBOrO JIAHIOra, MIXKKJIACOBI i30MepH (KapOOHOBI KHCIIOTH);
CTPYKTYpPHi ()OPMYJIH KUPIB — TPHOJIETHY, TPHCTEApUHY; (GOPMYIIH COEH
NaJIbMITHHOBOI 1 CTEAPUHOBOT KHCJIOT.

Hasusatu ectepu 3a HomeHkinarypoto IUPAC.

KnacudikyBaTti >XKMpH 3a [OXO/DKCHHSIM (TBapvHHI 1 POCJIMHHI), 3a

CKJaoM (TBepi i piaxi).

18




S

Cknajlaty piBHSHHS peakiliii yrBopenusi ccrepis (ecrepudikaiis) i ix
riaposizy: piBHsHHS peaxiiif, ski BioOpakaioTh BIaCTHBOCTI KHPIB
(rizgposiizy, OMUIICHHS, I'ApYBaHHS).
VCTaHoBMOBATH 3B A3KH MK CKIQJ0M.
BIACTHBOCTSAMH Ta 3aCTOCYBAHHSAM KUPIB.
3acmocosyeamu 3Hanus Ui BUOOPY c11oco0y BHSIBICHHS HEHACHYCHHX
PiAKMX KMPIB (B3acMO s 3 GPOMHOIO BOJIOI0).

OVJIOBOIO  MOJIEKYIIL.

v

3.3.6. Byrneroan Kiacudixanis BYIJIEBOIB; cKkna, | Pospisusimu MOHO-, JIM- Ta 110JIICAXapu/in.
MoJieKyJispHi  opmynu  1ioKo3u, Gpykrosu, | Hasooumu npurkiadu 3actocyBaHHs [JHOKO3M, KPOXMAO (BUPOOHHIITBO
caxapo3u, KpOXMaJIo 1 LEJI0JI031; CTPYKTYPHA | eTaHoNly) Ta Uedoia03d (IoOyBaHHs IITYYHOIO aleTaTHOro IIOBKY) 3a
dopmyna  Bigkputoi  GopmMH  MOJEKYIH | IXHIMH BIaCTHBOCTSIMH.
[JIIOKO3H; BJIACTHBOCTI  TUIIOKO3M, caxaposu, | Ckiadamu piBHSHHS peakiliii, 110 BiZoOpakaloTh XiMiuHI BIACTHBOCTI
KPOXMAJIIO 1 LENIONo3H; J00yBaHHS TIIOKO3M, | [JIIOKO3K (IIOBHE i YacTKOBE OKMCHEHHSI, BIJHOBJIEHHS, CIIMPTOBE Ta
BHPOOHMIITBO Caxapo3d i KpoXMmalllo; siKicHi | MosiouHokucne Opojins, ectepudikanis, B3aemouis 3 KynpyM(ll)
peaxilii Juisi BA3HAYCHHS TIIIOKO3U 1 KpoXMaulio; | rijpokcujioM 0Oe3 HarpiBanus (0e3 3anucy piBHSHHS peakiii) Ta 3
3aCTOCYBAHHS IJIIOKO3H, KPOXMAIIIO, LIEJION03H. | HArpiBaHHsAM), caxapo3d (TOBHE OKMCHEHHSI, TiJpOJi3, YTBOPEHHS
caxapartiB), KpOXMaulo (KHUCIOTHHM Ta (epMEHTATHBHUM Trifiponi3) i
HeTr0N0o3M (IOBHE OKWCHEHHs, TiApoi3, ecrepudikaiiss — yTBOPEHHs
TpUALIETaTy Ta TPUHITPATY LEIH0JI03H), (POTOCHHTE3Y.
Yemanogiosamu nogiGHICTb 1 BIAMIHHICTD KPOXMAIIO Ta MEJIFOJIO03M 3a
CKJIAZIOM, OYZI0BOIO MOJICKYJT i BIIACTUBOCTSIMH.
3acmocosysamu 3nanust s BUOOpY cnocoOy BHUSIBIECHHS TIIIOKO3M
(B3aeMoflisi 3 aMoHiaunuMm posunnom aprentym(I) okcmmy, peakiii 3
kynpym(IT) rigpokcuiom) i Kpoxmaimo (B3aeMois 3 HOI0M).
3.4. HirporenoBMicHi oprasiusi cnoJayKku
3.4.1. Aminu Xapakrepuctuuna (QyHkiioHansHa) rpyna | Busnauamu crpykrypHi (dopMynM i30MepHHMX aMiHiB 3a Oyn0BOIO

aminiB. Knacudikauis aminie. Homenxnartypa,
isomepis, OynoBa, BIACTHBOCTI, CHOCOOH
JI00yBaHHS Ta 3aCTOCYBaHHS.

KapOOHOBOTO JIAHIIOTa, MOJOKEHHSM aMiHOTPYIH Ta MIXKBHIOBI 130MepH
(MepBUHHI, BTOPUHHI, TPETHHHI aMiHH).

Haszueamu aminu 3a Homenkinarypoto [UPAC.

Knacugpixysamu aminu s TOXiJHI amMOHiaKky (TMIepBHHHI, BTOPHMHHI 1
TPETHHHI) Ta 3a OY0BOI0 KapOOHOBOrO JIaHItora (HacK4eHi, apOMaTUYHI).
Crkaadamu piBHSHHS peakiliid, mo BiJoOpakaroTh XiMiuHI BJIACTHBOCTI
HACHYEHHX aMiHIB SK OpraHiyHux OCHOB (B3aeMoOjisi 3  BOJOIO,
HEOpraHiYHUMHM  KHCJIOTaMM; TOpiHHS);  aHijiHy  (B3aemojis 3
HEOPraHiYHUMH KHCJIOTaMH, OpPOMHOIO BOO)); /00yBaHHS aHiJiHY
(BiiHOBJIEHHS HiTpOOeH3eHY — peakilis M. 3iHiHa).

O6ipynmogysamu OCHOBHI BJACTHBOCTI HACHYCHMX aMiHiB Ta aHiJliHy;
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3MEHINIEHHs] OCHOBHHMX BIAaCTHBOCTEH 1 301/IbIIEHHS peakiliifHOT 3/1aTHOCTI
AHUIIHY B peaKilisiX 3aMilleHHs.

Ilopisniosamu OCHOBHI BJIACTHBOCTI aMOH1aKy, MEPBUHHHMX, BTOPUHHHX,
TPETMHHUX HACUYCHHX aMiHIB Ta aHiJIiHY.

34.2.

AMIHOKHCJIOTH

Cxnan 1 OymoBa MOJIEKyll, HOMEHKIATYpa,
BJIACTHBOCTI,  J0OYBaHHS,  3aCTOCYBaHHS
amiHokucior. Ilonstrs mnpo amdorepHiCTh
aMIHOKUCJIOT, Oinoasipuuii HOH; 1H-, TpU-,
NOJINEeNTHIM, NENTHIHUH 3B’S30K (menTuaHa
rpyria aTomin)

Hazusamu aminoxucinory 3a Homenaryporo IUPAC.

Craradamu CTpYKTYpHi HOpMYJIH HAUIPOCTIMIMX aMIHOKHC/IOT — IIIIMHY
(amiHO€TaHOBOI), ajaHiHy (2-aMiHONMPONAHOBOI); PIBHAHHS peakilii, 1110
BiZIoOpaXaloTh XiMiuHi BJIACTHBOCTI aMiHOKHMCJIOT Ha MPUKIA/l B3aeMOJIT
aMiHOETaHOBOI KHCJIOTH 1 2-aMIHOMPONIAHOBOI KHCJIOTH 3 HEOPraHIYHHMH
KHCJIOTaMH, OCHOBaMH; YTBOPEHHS JIH-, TPH-, IOJITICIITHIIB.
Ob6rpynmoeysamu aM(pOTEPHICTH aMIHOKHCIIOT, YTBOPEHHsSI OiMONApHUX
HOHIB.

Ilopienoeamu 3a OymZOBOIO MOJIEKYJN 1 XIMIYHHMH BJIaCTHBOCTSIMH
aMiHOKHCJIOTH 3 KApOOHOBUMH KUCJIOTAMH Ta aMiHAMH.

3.4.3.

Binku

Bynosa 6inkiB, iX BIACTHBOCTI, 3aCTOCYBaHHS,
KOJIbOPOBI peaxiii Ha OiIKH.

Xapaxmepu3syseamu TpoLIeCH TiapoItidy, AeHaTypauii OiIKiB.
3acmocosysamu 3HaHBHsA a8 BuOOpy cmocoOy BHABICHHS OLIKIB
(kcaHTONpOTEIHOBA Ta OiypeToBa peaxilii).

3.5. CHHTeTHYHI BHCOKOMOJIEKYJISIPHI pe40OBH

HH i noJriMepHi MaTepiajau Ha iX OCHOBI

CHHTETHYH1
BHCOKOMOJIEKYJISIPHI
PEUOBHHH i
NOJIIMEPHI
Marepiajg Ha ix
OCHOBI

[ToHsTTS PO MoJIiMEP, MOHOMED, E€JIEMEHTApHY
JaHKy, CTymiHb mojiimepu3auii. Knacudikartis
BHCOKOMOJICKYJIIDHHX PEYOBUH; CIIOCOOM CHH-
TE€3y BHCOKOMOJEKYJISIPHUX peYoBHH; OyjoBa i
BJIACTHBOCTI  IOJIMEPiB;  TEPMOILIACTUYHI
IOJTIMEPH 1 IUIACTMACH Ha iX OCHOBI; MOHATTS
IpO HATypaJibHi 1 CHHTETHYHI Kay4dyKH,
CHHTETHYHI BOJIOKHA; 3HAYEHHS IOJIMEpIiB Y
CYCHiJILHOMY rOCHOJApCTBI Ta NOOYTI.

Knacughixyeamu moniMepu 3a IUIAXOM OJEpXKaHHs (IPHPOJHI, ITYYHI,
CHHTETHYHi);  BiJHONIEHHSM /O HarpiBaHHs  (TepPMOIUIACTHYHI,
TepMOpeakIiifti); OyaoBoro (JiHIHHI, po3raiyeHi, ciTyacti).

Cknra0amu  piBHSHHS  peakiiii  mojiMepusanii 3  yTBOPEHHSIM
HaMBaXXJIMBIIIKX MOJIIMEPIB (1IOJieTUIIeHY, MOTIMPONUIEeHY, OJIICTHPEHY,
NOJTBIHUIXJIOPU ALY, Tediony, benondopmanbieriTHUX CMOJI,
MOJIi30MpPeHy, MONiOyTaAieHy, KalpOHY, JIaBCaHy).

Pos3piznusamu cnocobu yTBOPEHHS BHCOKOMOJIEKYJISIPHHX CIOJYK (peaxiii
nostiMepu3aliii Ta noxiKoHAeHcali).

Iopisnioeamu BIacTHBOCTI NpHpoAHUX (OaBOBHA, JIHOH, IIOBK, BOBHA),
WTYYHAX (IITYYHHH aneTaTHU 1 BICKO3HMHM ILIOBK) Ta CUHTETHYHHX
BOJIOKOH (KampoH, 1aBCaH).

Vemanosmosamu  38’I3KM MK BJIACTUBOCTSIMH  Ta  3aCTOCYBAaHHSIM
MOJTIMEPIB.

3.6. Y3arajibHeHHsl 3HAHb NP0 OPraHivHi CIIOJYKH




BcranoBiieHHS

F€CHETUYHUX

3B’SI3KIB MK PI3HHMH  KJIacaMH

OpraHiyHHX CIHOJIYK, Mi)K OPraHiYHHMH Ta HEOPraHIYHHUMH CIIOJYKaMu

Iopieniogamu XiMiuHi BIACTHBOCTI OPTraHIYHUX CHOJYK Pi3HHX KJIACIB.

Vemanosniosamy 38’ 43kH MK CKIAAOM 1 XiMIYHHME BAACTUBOCTIMH
OpraHiYHMX CIIOJIYK Pi3HHX KJIACiB, M) OpPraHiYHHUMH Ta HEOpPraHiYHHMH

CIOJIyKaMH; F€HeTHYHI 3B S3KM MK OpraHiYHHMH Ta HeOpraHiuHHMH

CIIONTyKaMH.

Crkraoamu piBHSIHHS peaKiliii — B3a€MOIEPETBOPEHDb OPraHiuHKX CIOTYK

PI3HUX KIIACiB.

4. O0uHc/IeHHs B XiMil

4.1. Po3s's3yBanns @opmynu s obuMcieHHS — KUIbKOCTI | Obuucniogamu BiIHOCHY MOJEKYJISPHY Ta MOJSPHY MAacH pPEYOBHHH;
3a71a4 32 XIMIYHMMH | DEYOBHHHM, KUIBKOCTI YaCTHHOK Y TEBHiM | KUIBKICTh YaCTHHOK y TNEBHIH KUJIBKOCTI PEYOBHHM, Maci PEHOBHHH,
dopmynamu i Ha | KUIBKOCTI peYOBHHH, MacCOBOI YaCTKH eJleMeHTa | 06°eMi rasy; o6’em aaHoi- Mach abo- KibKOCTI PEHOBHHU Fa3y 3@ H. Y.
BUBEJICHHS B CIOJYIl, BiIHOCHOI I'yCTHHM ra3sy, MacoBOi | BiJTHOCHY I'yCTHUHY Ia3y 3a iHIUMM ra3oM; MacoBi Ta 00’eMHi (@1 rasis)
dopmyiu crionyku | (00'€eMHOI) YacTKM KOMIIOHEHTa B CyMillli, | YACTKH PEYOBHH Yy CyMiHli; CEPEAHIO MOJIAPHY Macy CyMillli ra3iB; MacoBy
BUBEJICHHS (OPMYJIM CIIOJyKH 3a MAacOBHMH | 4acTKy eJeMeHTa y CrnoJyli 3a ii GopMyiolo.
9acTKaMH €JIEMEHTIB Yemanoeniosamu ximiuHy (OpMYIly CHONYKH 3a MacOBHMH -YaCTKaMH |
€JIEMEHTIB, IO BXOIATH JI0 il CKJIafy.
4.2. BupaxeHnus MacoBa yacTka pO3YHHEHOI PEYOBUHHU Ob6uucnioeamu MacoBy YacTKy PO3YMHEHO! PEYOBHHH B PO3UHHi, Macy
KUJIBKICHOTO CKJIazy (06’eM) po3unHY Ta PO3YMHHHKA, Macy PO3YHHEHOI PEYOBHHHU.
po3umHy (Cymii) Buxonyeamu  OOuYMCIE€HHST AN NPUIOTYBaHHS  PO3YMHIB 13
KPHCTAJIOT1IPATiB.
4.3. Po3B's3yBaHHS ANropuTMH pO3B'S3Ky 3ajay 3a piBHSHHAM | O6uucnioeamu 3a piBHAHHAM XiMidHOI peakuii Macy, 06'em (juis rasy) abo
3a/1a4 3a peaxiiii; Bi/IHOCHH BHXiJ{ IIPOAYKTY peaKilii KUIBKICTh PEYOBHHH peareHTy abo TpOJAYKTY 3a BiZIOMOIO Macolo,
PIBHSHHAMH o6’emoM (mnst rasy) abo KINBKICTIO PEYOBHMHM IHINOro peareHTy abo
peaxiii TIPOAYKTY; BiTHOCHHIM BHXiJl IPOIYKTY peaKilii.

Yemanoeniosamu ximiuny (GopMyily pedOBHHH 3a KUIBKICHHMHU JIaHUMHM
PO PeareHTH i MPOIYKTH peaKilii.

Bukonyeamu 0OUUCICHHS], SKIO PEYOBUHH MICTATH JOMILIKH ab0 HasBHI
B HAJUTUIIIKY.

Poss'sizyeamu  koMOiHOBaHi
AJITOPUTMIB).

3aadi  (moeaHaHHs He Oinblnme  JBOX
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Kpurepii ouiHroBaHHs

CmiBbecima mpoBoaUTHCA B ycHIH ¢dopmi. [Iutanua mis cmiBbecimu CkIaaeH1
BIIMOBIIHO A0 TPOrpaMd 30BHIITHBOIO HE3QJICKHOTO OIMIHIOBAHHSA 3 XIMil 1
OXOTUTIOIOTH BECh 3MICT KYPCY XIMIi.

Kpurepii omiHioBaHHS OCATHEHD BCTYITHUKIB

KinekicTs

i Kpurepii omiHoBanHA
oamiB PHTCP

Bcerynauk He Moke OyTH PEKOMEHIOBaHHUH /10 3apaxyBaHHS SKIIO:

- PpO3MI3HAE Ta OMUCYE AESIKI XIMIUHI 00'€KTH (XIMIYHI CHMBOJIH,
dbopMmynu, sBUIIA, MOCYA TOIIO), Ha3WBaE ix (Ha MOOYTOBOMY

1-50 piBHI);

- (parMeHTapHO 3HA€ MPHU3HAYCHHS JJa00PaTOPHOTO 00IaTHAHHS,

- Mae (parMeHTapHI YSABJICHHS 3 TPEJAMETa BHBUCHHS 1 MOXKE
BIITBOPUTH OKPEMI1 HOTO YACTHHH.

Berynauk HE MOke OyTH PEKOMEHIOBAHUM 0 3apaxyBaHHS SKIIO:

- 3Hae okpemi (haKTH, MO CTOCYIOTHCS XIMIUYHUX CIIOIYK 1 SBUIIL;

- BIATBOPIOE OKPEM1 UYaCTHHW HAYaJBHOTO MaTepiajay, Jae
YaCTKOBO BU3HAUCHHS OCHOBHUX TMOHATD,

- OMHCY€E OKPEeMI1 CIIOCTEPEIKEHHS 3a TIePeOIroM XIMITHUX JTOCTIIIB;

- poOHuTh OOUHCIICHHS 32 TOTOBOKO (POPMYJIOIO.

51-99

Berynank Mmoske 0yt pekOMEHIOBAaHUH 10 3apaxyBaHHS SKIIIO:

- CaMOCTIHHO BIATBOPIOE 3HAYHY YacTWHY (DaKTHUHOTO Ta
TEOPETUYHOTO HABYAIIBHOTO MaTepiajy;

100-149 |- mnepeBakHO CaMOCTIHHO MOPIBHIOE 1 Kacu(iKye XIMIUHI 00'€KTH,
OMHCYE CIOCTEPEIKSHHS 3a MepeOIroM XIMIYHUX JOCIII/IIB,

- HaABOJUTH PIBHIHHA PEAKIlIH 32 YMOBOIO 3a/1aui;

- poOwuTh OOUMCIICHHS 3a PIBHSHHAM PEAKITIi.

Berynank Mmoske O0yTH peKOMEHIOBaHUH 70 3apaxyBaHHA AKIIO:

- BUSABJIAE PO3YMIHHS OCHOBOTIONIOKHHUX XIMIUHUX TEOPIH 1 (pakTis,
HABOJUTH MPUKIIAIA HA TIATBEPIKCHHS IHOTO;

- pPoOHTH OKpPEeM1 BUCHOBKH 3 XIMIUYHHX JOCII/IIB;

- BOJIOAlE HABUAJHLHUM MaTepiaJloM 1 3aCTOCOBYE 3HAHHA Y
CTaHAAPTHUX CHUTYaIlisIX, YMI€ aHaJlI3yBaTH, y3arajbHIOBaTH I
CHUCTEeMATH3yBaTH HaJaHy 1H(GOPMAITII0, POOUTH BUCHOBKH,

- CaMOCTIMHO HABOJWTH 1 BUKOPHUCTOBYE HEOOX1MHI (DOPMYIH IS
PO3B'sI3yBaHHS 3a/a4.

150-189




Berynank Mmoske 0yt pekOMEHIOBAaHUH 10 3apaxyBaHHS SKIIIO:

- BOJIOAIE 3aCBOEHUMH 3HAHHSIMH 1 BHUKOPHCTOBYE 1IX Yy
HECTAaHAAPTHAX CUTYAIIIsX, BCTAHOBJIIOE 3B'I3KH M1XK SIBUAIIAMU,

- CaMOCTIMHO 3HAXOJWTHh 1 BHKOPUCTOBYE 1H(GOPMAIIIIO 3TAHO 3
MOCTABJICHUM 3aBJIaHHSM;

- Ma€e CHUCTEMHI 3HAaHHA 3 TPEAMETa, AapTryMEHTOBAHO

190-200 BAKOPHUCTOBYE iX, Y TOMY YHC/I1 Y TPOOJIEMHUX CHTYAITIAX;

- aHaJI3ye A0JaTKOBY 1H(OpPMAIlIO, CAMOCTIMHO OIIHIOE SBHIIA,
MOB's13aH1 3 PCUOBMHAMH Ta iX MEPETBOPCHHAMMU,

- poOHTh OOIPYHTOBAHI BUCHOBKH 3 XIMIYHOT'O €KCIIEPUMCHTY,

- PO3B'A3y€ EKCIICPMMEHTAIBHI 33241 33 BIACHHM IUIAHOM;

- CaMOCTIMHO aHajI3ye Ta PO3B'A3ye 3amadl  parioHATHPHAM
CrocoOoM.

OmiHtoBaHHSA PIBHS 3HAHb BCTYIMHWKIB TIPOBOJAUTHCS KOXKHHAM 13 UJICHIB
MPEAMETHOI KOMICIi OKPEMO BIAMOBIIHO 10 KPUTEPIiB OIMIHIOBAHHA. 3araJbHHUIA Oast
OITIHIOBAHHA PIBHSA 3HaHb BCTAHOBITIOETHCS 3a PE3yJIbTaTaMH BIAMOBIACH BCTYITHHKIB
Ta Ha TIACTaBl OOrOBOPEHHS WICHAMH TMPEAMETHOI eK3aMEHaIlIiHOi KoMmicli

KUTbKOCTEH HaOpaHWX BCTYIMTHUKAMH OaJIiB.
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A TakoX BiAnoBiAHI NiAPYYHVKK B NepeKnai Ha pocilicbKy MOBY Ta MOBW HaLiOHATbBHUX MEHLLVH.
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JOJATKH
TabaHusi PO3YHHHOCTI OCHOB, KHCJIOT, aM(pOTePHUX IiAPOKCHAIB i cosel y Boai 3a 20-25°C .
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YMOBHI IIO3HAYEHHS: «p» — peyOBHHA PO3uMHHA (PO3UHHHICTD Oisibine 1 1 pevoBunn y 100 r Boan);

«M» — pedyoBHHA Maopo3urnHa (pozunHHicTh — Big 1 10 0,001 ry 100 r BoaN);

«H» — PEYOBHHA MPAKTUUHO Hepo3YuHHA (po3unHHicTh — MeHme 0,001 ry 100 r Boan);
«—» — PEYOBHHA HE ICHYE;

«#y» — pedoBHHA iCHYE€, ajle pearye 3 BOJ1010; il PO3YMHHICTb BU3HAYUTH HE MOXKHA.

Psi1 akTHBHOCTI MeTAaJIIB

Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb (H;) Cu, Ag, Hg, Pt, Au



HaiinomupeHimi Ha3BH Ta CKJIA/1 AeAKHX HEOPraHiYHHX Pe4OBHH, cyMilleil Ta MiHepaJiB

Haiinomupenima Ha3Ba peuOBUHU
abo cymini

e

S
Ximiuna (popmysia pedoBHHU abo Hadnomupeniiua Ha3Ba peuoBUHH
abo cymii

KOMITIOHEHTA (KOMIIOHEHTIB) CyMillll

XimiuHa QopMyJia pcuOBHHH 400 |
KOMIIOHEHTA (KOMITOHEHTIB) CyMillli

KyxonHa (xam’siHa) cuiib NaCl Mianuit kynopoc uSO4 - SH, -
Kayctuuna coja, iKuid HaTp NaOH 3aizHui Kynopoc FeSO,4 - 7H,0

Kanpimnosana cojia Na,COs ['ipka cinib MgSO, - 7H,0

Kpucraniuba cona Na,COs3-10H,0O AJTIOMOKaJTi€EBUH rallyH KAI(SOy4); - 12H,0

ITurHa (xapuoBa) coja NaHCOj3 Ilepexuc BoIHIO, EPriapoIib H,0, (Boauuit po3unn)

Harpiiina cenitpa NaNO; WoHa HacTosHKa I, (cnMpTOBMI PO3UHH)

Kauiiina cenitpa KNO; hmmW '
Awmiauna cesitpa NH4NO3 I Xuopmemamso | CaCOCl),a6o CaOCl,
Hamarup NH,Cl - 'I‘Posqﬁne“cin”a e | Na,SiO; —
[16Tam K,CO; Kpemniii (HamiBIpOBiIHKK) 1'Si

Kpeiiia, MapMyp, BartHsK CaCO; I KBap1y, KkBapIieBHii 1icok Si0,

Heramene Bamnso CaO I'uHa, riiMHo3€eM, KaoJliH Al,O5 - 2Si10; - 2H,0

["amene BarHO Ca(OH), Ckuio (BiKOHHE) Na,0O - CaO - 6Si0,

Bannsna Boja

Ca(OH), (BojiHu# po34uH)

Manaxit

(CuOH),CO3

Bopna kucnora

H3;BO;

XJopHa Boja

Cl, (BoHu#H po34HH)

Kopynn AlO; bpomna Bojia Br, (Bosnuii po3uunH)
["emaruT (3ay113Ha pyjaa) Fe O3 Beproserosa cijib KCIlO;3

Maruerur (3a1i3Ha pyJia) Fe;04 A30THa KuCJI0Ta HNO;

CBUHLIEBHH CypHK Pb304 CousiHa KHCJIOTA HCI (BoaHuii po3ymH)
CipuaHa KucJIoTa H>S0O;4 [11aBuKOBa KHCJIOTA- HF (BojHMIT pO34MH)
Oneym po3unH SO3 y HySO4 Jlsamic AgNO3

['inc CaSO0O;, - 2H,O Mapraniiska KMnOy4

Anebactp CaSO4 - 1/2 H,O Kapbi, xanbuiit kapOi CaC,

Cyxui i CO, (TBEpaMii) dochopHuid auriipua P,05

CipKOBOJICHb H,S IIpoctuii cynepdochar Ca(H,P0Oy); - H,O + CaS0O, - 2H,0O
Cipumcrnii ra3 SO, [loxsiiinuit cynepdocdar Ca(H,POy), - H,O
Uajinuit ras CO IIpennmnitar CaHPO, - 2H>0

["a3, 110 3Becessie, 3aKUC a30Ty N>O CeyoBuHa CO(NH3)»

l]lpl/ll FeS, AMO(']’)OC NH4H,PO, + (NH4),HPO,




Haiinowupenini Ha3BH Ta CKJIA/ AeSIKHX OPraHiYHHX Pe4OBHH Ta cymileii

Haiinommpenima Ha3Ba pe4oBUHU ab0

Ximiuna popmyna

cymimi XimiyHa opmyiia Hannoumpe]:lma Ha3Ba peYOBHHHU
GONOTHMIA Ta3, PYIHUKOBHH ra3 CH4 Kkap6oI0Ba KMCIIOTa, (PeHOT C¢HsOH
1300yTaH (CH3),CHCH; MiKPUHOBA KUCJIOTa 2,4,6-tpunitpodeHon
130NIE€HTaH (CH3),CHCH,CH3 MypalliHa KMCJI0Ta, (opMiaTHa KHCIIOTa HCOOH
HEOIIEHTaH (CH3)4C OIITOBA KHCJIOTA, alleTaTHa KHUCI0Ta CH;COOH
1300KTaH (CH3);CCH,CH(CHj3), nponioHoBa Kuciota, nponionarsa kuciora | CH3;CH,COOH
METHJICHOBA rpyrna —CH,— HaTpii hopmiar HCOONa
niapreatym(l) aneruienin AgC=CAg MarHii popmiar, Marii qudpopmiar (HCOO);Mg
JMHATPIHM aleTUIICH1 NaC=CNa HATpiH anerat CH3COONa
JIABIHI CH,=CH—-CH=CH, KaJIbIlIM alleTarT, KaJbI} JianeraT (HCOO),Ca =
i30MpeH CH,=C(CH;)CH=CH, MOJIOYHA KHMCJIOTA, JJaKTaTHA KHCIIOTa CH3;CH(OH)COOH
METHIIXJIOPH L CH;Cl IIaBJieBa KUCJIOTa, OKCajJaTHA KHCIIOTa HOOC-COOH
ETHIIXJIOPHJL C,H;sCl JMHATPiN oKcanar NaOOC—-COONa
IPONIUTXJIOPUJL CH3;CH,CH,Cl MeTripopmiaT HCOOCH;
130MPONIXJIOPUJL (CH3),CHCI eTuidopmiar HCOOC,H;5
xJI0poopm CHCl, MeTHJIaleTar CH3;COOCH;
fonodopm CHI; eTujaleraT CH;COOC,Hs
BIHUIXJIOPHT CH,=CHCI HaTpii MeTUIaT CH3;0Na
METHIOBHH CIIMPT, ACPEBHUN CIIUPT CH;O0H = . | HaTpii eTuwsar C,HsONa
€THJIOBUH CIIUPT, BUHHUH CIIUPT C,HsOH rimokoHoBa kuciora—— | HOCH(CHOH),COOH
IPOTIIOBHHM CIHPT CH;CH,CH,0OH copoiT ) HOCH,(CHOH),CH,OH
1301POIIJIOBUH CIUPT (CH3),CHOH caxapHa KHCJIoTa HOOC(CHOH)sCOOH
JIUMETHJIOBHI eTep CH30CH3 KaJIbLIii caxapat CpH»0,-CaO
JUETHIIOBUH eTep, ieTuioBui edip C,Hs0C,H;5 IJIIMH, aMIHOOIITOBA KHCIIOTa NH,CH,COOH
MYypaLIMHHUK anbaeria, GopMaibaerija HCHO aJlaHiH, G-aMiHONPOIIIOHOBA KUCJI0Ta CH3CH(NH)COOH
(dopmasin 36—37% po3zuus HCHO NipOKCUIIIH (CeH70,(ONO»)3)n
alleTOH CH;3;COCH; KJIITKOBHHA (C¢H1005)n

HITPOIJILIEPHH, TPHHITPOIJILIEPUH

CH>(ONO,)CH(ONO,)CH»(ONO,)




Mporpama po3rnsHyTa Ta 3aTBepAKeHa Ha 3acigaHHi NpuiiManbHOT KoMicii
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3ATBEPOKYHO
[TonoBa npuiiMasibHOT KOMICIT
PekTop MunkonaiBCbKOro
HauioHa/IbHOIro arp  pro yHiBepcuTteTy

B.C. LLlebaHiH

Y __2019p.

KpuTepii ouiHiOBaHHA pe3ynbTari! A
018 BCTYNy Ha HaBYaHHA 3a
Ha OCHOBI MOBHOI 3arasibHOT cepeAHbOT OCBITU
[0 MukKonaiBCbKOro HayloHa/IbHOro arpapHoro yHisepcutety y 2019 poui

OuiHIOBaHHA PIBHA 3HaHb BCTYMHUKIB MPOBOAUTLCA KOXHUM i3 U/IeHIB NpegMeTHOI KOMICiT
OKpemMoO BIAMOBIAHO [0 KPUTEPITB  OUiHIOBaHHA. 3arasibHuiA  6an  OUiHIOBaHHA PIiBHA  3HaHb
BCTAHOB/IIOETBCS 3a pe3y/sbTatamMy BignoBifeil BCTYMHWKIB Ta Ha MiAcTaBi OGroBOPEHHSA 4neHamu
NpeAMETHOT eK3aMeHaLiHOT KOMICIT KiJIbKOCTeln HabpaHnx BCTYMHUKaMu 6anis.

KinbKicTb 6anis KpuTepil ouiHOBaHHA
BCTynHUK He MOXe 6YyTM pekOMeHZOBaHWI [0 3apaxyBaHHS SKLLO: pO3Mi3Hae Ta
onucye feski XiMiyHi 06'ekTn (XiMiYHI cumBonn, (OpMynn, SBMLA, MOCY[ TOLLO),
1-50 HasMBae TX (Ha. MOOYTOBOMY PpiBHI); (PparmMeHTapHO 3HaE MpPU3HAYEHHSA
nabopaTopHOro o6nafgHaHHA; Mae hparMmeHTapHi YSB/IEHHA 3 NMPeaMeTa BUBYEHHS |
MO>Xe BiATBOPUTU OKPEMI AOr0 YaCTUHWN.
BcTynHuK He MOXe OyTW pekOMeHAOBaHWI [0 3apaxyBaHHA AKLLO: 3HaE OKpeMi
(hakTu, WO CTOCYHOTHCA XIMIYHMX CMONYyK i fBUL; BIiATBOPHOE OKPEMi YaCTUHU
51-99 Haya/lbHOro Marepiany, A€ 4YacTKOBO BW3HAYEHHA OCHOBHWX [MOHATb; OMUCYE
OKpEMi CrOCTEPEXEHHS 3a Mepedirom XiMidHUX A0CAIAIB; pobUTb 06UNCIEHHS 3a
rOTOBOK (POPMYJIOHO.
BCTynHMK MOXe 6yTWM PpPEeKOMEHJOBaHWM [0 3apaxyBaHHS fAKLWO0: CaMOCTiNHO
BiATBOPIOE 3HAUHY YacTMHY (PaKTUYHOrO Ta TEOPETUYHOro HaBY&LHOIO
100-149 MaTepiasly; MepeBaXKHO CaMOCTIMHO MOPIBHIOE | Knacuikye XiMiyHi 06'eKTH,
ONUCYE CrMOCTEPEXEHHS 3a MepebiroM XiMiYHUX AOC/I4iB; HaBOAWTb PIBHAHHSA
peakLiil 3a yMOBOH 3agavi; pobuTb 0GUNC/IEHHS 3a PiBHAHHAM peakLii.
BcTynHmMK mMoxe Oyin peKOMeHOBaHWA A0 3apaxyBaHHS AKLLO: BUABMAE PO3YMiHHS
OCHOBOMOMIOXKHUX ~ XIMIYHUX Teopih | (hakTiB, HaBOAMTb MPUKIaAN Ha
NigTBEPAKEHHSA LbOro; pobuTb OKpPeMi BMCHOBKU 3 XIMIYHMX [OCAILiB; BONMOAi€
150-189 HaBY&/IbHUM MaTepiasioM i 3aCTOCOBYE 3HaHHA Y CTaHAAPTHUX CUTyauifXx, yMie
aHaslidyBaTW, y3ara/JlbHIOBaTU /i CMCTEMATU3yBaTW HafdaHy iHgopMaLilo, pobutn
BMCHOBKM; CaMOCTIHO HaBOAUTb | BUKOPUCTOBYE HeOOXigHI opMynn Aans
pO3B'A3yBaHHSA 3ajad.
BcTynHUK MoXXe 6yTV peKOMeHA0BaHWi [0 3apaxyBaHHA AKLLO: BOOAIE 3aCBOEHUMMU
3HAHHAMW | BMKOPUCTOBYE TX Y HeCTaHAapTHUX CUTYyauisX, BCTAHOB/IHOE 3B'A3KM
MK SIBALLLAMW; CaMOCTINHO 3HaxO0AuTb | BMKOPUCTOBYE iHOpPMaUito 3rigHo 3
MOCTaB/IEHVUM 3aBJAHHAM; Ma€ CUCTEMHI 3HaHHSA 3 npeAmeTa, aprymeHTOBaHO
190-200 BMKOPUCTOBYE iX, Y TOMY 4MC/i Yy NPO6GAEMHUX CUTyauifX; aHanisye [04aTKOBY
iH(popMaLito; CcamMOCTIHO OUiIHIOE ABULLA, MOB'A3aHI 3 peyvyoBUHaMy Ta X
NepeTBOPeHHAMU; PobUTb OBIPYHTOBaHI BMCHOBKM 3 XiMIYHOrO €KCNepUMEHTY;
pO3B'A3y€e eKCMepUMEHTa/IbHI 3a4adi 3a BMaCHUM MiaHOM; CamMOCTIHO aHasli3ye Ta
po3B'A3ye 3afadi payioHa/lbHUM CNOCO60M.

"onoBa NpeAMeTHOI eK3aMeHaLinHOT KOMiciT —B & J1.M. Tvpnsa



