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MNOACHIOBAJIBHA 3AIIUCKA
[Iporpamy BCTymHOro BHUIPOOYBaHHS 3 XiMii PO3pOOJEHO [JIsi BCTYIHHUKIB,
BU3HAUEHUX NPABWIAMH MPUHAOMY HA HABYAHHS Ui 3A00YyTTS BHILOI OCBITH Yy
JIbBIBCBKOMY HalllOHAJIbHOMY MEIWYHOMY YHIBepcHuTeTi iMeHl Jlanuna ["anuupbkoro B

2022 porii, 3aTBepKeHUMH Haka3oM pektopa Ne 1676-3 Bix 30 tpaBHst 2022 poky.



MATEPIAJI ITIPOTPAMU

Marepian mporpamMu po3MoAUICHO Ha YOTUPH TEMATHYH1 OJIOKHU: «3arajbHa XIMIis»,
«Heopraniuna ximisi», «OpraniuHa ximis», «OOUMCIEHHS B XiMii», Ikl B CBOIO Yepry
PO3MOIIEHO 32 po3AiiamMu 1 TeMamu. Ha3Bu opraHiyHUX CIOJIYK BIJMOBI/Ial0Th OCTAHHIM
pekomenaamism [UPAC. I3 nanum marepiaqoM MOXXKHA O3HAMOMUTHUCA B HABUAIbHHUX
MOCIOHUKaX, SKI MarTh Tpud MiHicTepcTBa OCBITH 1 Hayku YKpaiHU (AUB. MEpeNiK
PEKOMEH0BAaHO1 HABYAJIBHOI JIITEpaTypu). Y mporpami 3 XiMii BUKOPUCTAHO CKOPOUYEHHS
«H. y.» — HopMalnbHi yMoBH (Temnepatypa 0 °C, tuck 101,3 kIla abo 760 MM pT. CT.).

1. 3arajabHa ximisn
1.1. OcHoBHi XiMiuHI MOHATTHA. PeuoBuHA.

Jnamu. [1oHATTS peyoBUHA, P13UUHE TLI0, MAaTepiall, MPOCTa peuoBHHA (METall, HEMETal),
CKJIaJlHA PEUYOBHMHA, XIMIYHUN €JIEeMEHT, HaWJpIOHIII YAaCTUHKUH PEYOBUHU — aTOM,
MoOJIeKyJa, WOH (KaTioH, aHioH). CkiajJ peyoBUHHM (SIKICHUM, KUIbKICHUI). BaleHTHICTD
XIMIYHOTO ejeMeHTa. XiMiuHa (HaWmpocTimia, ICTMHHA) 1 TpadiyHa (CTPYKTypHA)
dbopmynu. dizuune sBuie. BigHOCHI aTOMHa 1 MOJEKyJIsipHA MacH, MOJISIpHA Maca,
KUIBKICTh peuoBUHU. OJUHUIII BUMIPIOBAaHHSA KUIBKOCTI PEYOBHMHM, MOJSIPHOI MAacH,
MOJISIPHOTO 00’€My; 3HAUEHHS TEMIIEPATypu W THUCKY, SIKI BIAMOBIAAIOTh HOPMaJIbHUM
yMOBaM (H. y.); MOJISIpHUNA 00’eM ra3y (3a H. y.). 3akoH ABorajpo; uucio ABOraapo;
cepeaHs BIIHOCHA MOJIEKYJIIpHA Maca CyMillli ra3iB, moBiTps. MacoBa yacTka eJleMeHTa y
CIOJTYIIL.
Buimu. Cxnagatu popMyiu ciofyK 32 3HAUCHHSIMU BaJIEHTHOCTI €JIEMEHTIB. 3allUCyBaTH
xiMiuHi Ta rpadiuHi (cTpykTypHi) (opMynau peudoBuH. Po3pizHsaTH i3uyHl Tina 1
PEYOBUHU; MPOCTI Ta CKJIAJHI PEUOBHHH; €JIEMEHTHU 1 MPOCTI PEYOBUHU; METAIH 1
HEMETaJIN; aTOMH, MOJIEKYJIM Ta WOHHU (KaTIOHU, aHI0HU); (D13WYHI Ta XIMIYHI BIACTUBOCTI
pedyoBuHHU; (i3UYHI SBUIIA Ta XIMIYHI peakilii; HAWUMPOCTINIy Ta ICTUHHY GOpPMYIIH
CHOJyKd. BH3HauaTu BaJEHTHICTh €JIIEMEHTIB y OIHApHUX CHOJyKax. AHali3yBaTu
SAKICHUM (eJIeMEHTHUI) 1 KUTbKICHUHM CKJIaJl pEYOBUHU 3a 11 XIMIYHOIO (POPMYIIOIO.

1.2. XimiyHa peakuis.
Jnamu. XiMiuHa peakilisi, cxema peakilii, XIMIYHe PIBHSIHHA. 3aKOHU 30€peKeHHsI Macu
PEYOBHUH TiJ] Yac XIMIYHOI peakilii, 00’€MHUX CIIBBIIHOIIEHb ra3iB y XIMIYHINA peakiii.

30BHIIIHI €EeKTH, 10 CYPOBOKYIOTh XIMiuHI peakiii. [IoHATTS OKUCHUK, BITHOBHUK,



OKHWCHEHHS, BIAHOBJIEHHsA. Tunm xiMiuHux peakiiid. [IIBuAKICTh XIMIYHOT peakili.
Karamnizarop.
Bmimu. 3anucyBaTd CXeMHU peakiliid, XiMI4HI piBHSAHHS. Po3pi3HATHM THUNU peakiii 3a
KUIBKICTIO PEAareHTiB 1 MPOAYKTIB (peakiiii Croay4eHHs, po3KiIaay, OOMiHY, 3aMIIIIEHHS ),
3MIHOIO CTYIEHS OKHCHEHHS €JEeMEHTIB (peakiii OKHCHO-BIJHOBHI Ta HE OKHUCHO-
BIJIHOBH1), TEIUIOBUM e(dekToM (peakiii eK30TepMiyHi, EHIOTEPMIUHi), HAIPSIMOM
nepebiry (peakiii o0OpOTHI, HeOOOpOTHi). Bu3zHauaT B OKHMCHO-BIAHOBHIM peakiii
OKHMCHUK 1 BIJHOBHHUK, NPOLECH OKHCHEHHS 1 BIJHOBJIEHHS. AHAJII3yBaTH BIUIUB
KOHIIEHTpAIlli peareHTiB, BEIUYMHU MOBEPXHI X KOHTAKTy, TeMIEpaTypHu, KaTajaizaTopa
Ha MIBUAKICTh XIMIYHOI peakilii. 3aCTOCOBYBAaTH 3aKOH 30€peKEHHS Macu PEYOBUH IS
MEPEeTBOPEHHSI CXEMU peakilii Ha XiMiuyHe piBHAHHSA. BuKOpUCTOBYBaTH METO]
€JIEKTPOHHOTO OallaHCy JIg EPETBOPEHHS CXEMU OKHUCHO-BITHOBHOI peakiiii Ha XiMIYHE
PIBHSIHHS.
1.3. Ilepioa4HMii 3aKO0H i ePioAUYHA CHCTEMA XIMIYHHUX eJIeMEHTIB

JI.1I. MenaeseeBa.
3namu. Ilepioguunuii 3akoH (cydacHe GpopmymatoBanHs). CTpyKTypa KOPOTKOTO 1 JOBIOro
BapIaHTIB MEPIOJIUYHOI CUCTEMH; IMEpIoAu, TPyNU, MArpynu (TOJOBHI, MOOIYHI).
[TopsnkoBuii (aTOMHHI) HOMEpP €JIEMEHTa, PO3MIIIEHHS METaTIYHUX 1 HEMETaTldyHUX
€JIEMEHTIB Y MEepIOUYHINA CUCTeM], Mepiojiax 1 Ipymnax; JdyKHi, Ty KHO3EMEeIbH1, IHEPTHI
€JI€MEHTHU, TaJIOTEeHHU.
Bmimu. Po3pi3HSATH B MNEpIOJUYHIA CUCTEMI NEPIoAM, TPYINHU, TOJOBHI Ta MOOIYHI
MIACPYNH; METATIYHI Ta HEMETaJ iyHl €JIeMEHTH 3a iX MOJIOKEHHSIM Yy MepioauyHin
cucrtemi. BukopucroByBaTu iH(popMallito, 3akiIajeHy B NEPIOAUYHIN CUCTEMI, s
BU3HAYCHHS TUITYy €JeMeHTa (MeTaalyHuil a0 HEMETaIlYHUI €JEMEHT), MAaKCUMaJIbHOTO
3HAQ4YEeHHS WOr0 BAJEHTHOCTI, TUILY MPOCTOI peYOBUHU (MeTan abo HeMeTal), XIMIYHOTO
XapakTepy OKCHUJIB, T1JIPOKCU/IIB, CIIONYK €JIeMEeHTIB 13 ['i1poreHoM. AHali3yBaTH 3MIHU
BJIACTUBOCTEN NPOCTHX PEYOBUH 3aJIEKHO BiJ PO3MIIIEHHSA €JIEMEHTIB y TNepioaax,
MiACpynax, Npy Nepexoii BiJl OHOrO Mepioly A0 1HIIIOTO.

1.4. bynosa aToma.
3namu. Cxian atoma (SIApO, €IEKTPOHHA 000JI0HKA). [IOHATTS HYKJIOH, HYKIIi/, 130TOMH,
MPOTOHHE YKCIIO, HYKJIOHHE YUCII0, OpOiTallb, EHEPTreTUYHI PIBEHb 1 MiJIPIBEHb, CIAPEHUN

1 HecTIapeHU# eJIEeKTPOHU, paJlyc aToMa (IPOCTOro HOHA); OCHOBHUH 1 30yJPKEHUM CTaHU



atoma. CyTHICTh SIBUINA PaJloaKTUBHOCTI. Dopmu s- 1 p-opOiTanei, po3MIIIEHHS pP-
opOitaneii y npoctopi. [lociaiqoBHICTh 3aIOBHEHHS €JIEKTPOHAMU €HEPreTUUYHUX PIBHIB 1
miJIpiBHIB B aTtomax eneMmeHTiB Ne 1-20, enextponHi Ta rpadiudi Gopmyiu aTomiB 1
MpOCTUX HOHIB exneMeHTiB Ne 1-20.
Bmimu. 3anucyBatu enekTpoHHI Ta rpadiuHi (GopMyiaum aTOMiB 1 HPOCTUX HOHIB
enemeHTiB Ne 1-20, aToMiB HEMETaIIYHUX €IEMEHTIB 2-T0 1 3-TO MepiojiB Y 30y KEHOMY
ctaHi. Buznauatu cknaj siaep (KUIbKICTh MPOTOHIB 1 HEUTPOHIB Y HYKJIi/I1) 1 €IEKTPOHHUX
000JI0HOK (€HEepreTUYHUX PiBHIB Ta MiJIpiBHIB) aToMiB eneMeHTiB Ne 1-20. [TopiBHIOBaTH
paalycu aTOMIB 1 IPOCTUX WOHIB. AHali3yBaTW 3MIHHM paJilyCiB aTOMIB y mepiofax i
Mirpymnax.

1.5. XimiuHuii 3B’9130K.
Jnamu. OCHOBHI TUNM XIMIYHOTO 3B’S3Ky (MOHHUN, KOBaJIGHTHHUH, BOJHEBUH,
MeTalllYHUM ). XapaKTEPUCTUKHU KOBAJIGHTHOTO 3B’ A3KY — KPaTHICTh, €HEPTisl, MOJISPHICTD.
Tunu KpuCTaTIYHUX IPATOK (QaTOMHI, MOJEKYJSpHI, HOHHI, METali4Hi); 3aJIeKHICTh
(h13MYHUX BIIACTUBOCTEN PEUOBUHH BiJl TUIY KPUCTAIIIYHUX I'paToK. EnexTponHa popmyna
Monekyiau. EnexrponeratuBHicTh eneMenTa. CTymiHb OKUCHEHHS €JIEMEHTa B PEYOBUHI.
Buimu. Cxianatu enexkTpoHHI (QOpMylud MOJEKyJ, XiMiuHI (OpMyNIH CHOJYK 3a
CTYNEHSIMH OKHCHEHHS €JIEMEHTIB, 3apsgaMu MOHIB. PO3pI3HITH BaJIEHTHICTh 1 CTYIIHb
OKHMCHEHHSI eynemeHTa. OO4YMCIIOBATH CTYIIHb OKHCHEHHSI €JEeMEHTa Yy CHOJYIIL.
Busnauatu KpaTHICTb, MOJSPHICTh YW HEMOJSPHICTh KOBAJEHTHOTO 3B’A3KY MIX
atomamu. IIporHo3yBaTu TuUIl XIMIYHOTO 3B’A3Ky B CHOJIyLl, (Pi3WYHI BIIACTHUBOCTI
PEYOBUHU 3 YpaxyBaHHIM TUITY KPUCTAIIYHUX IPATOK.

1.6. Cymimi peuyoBuH. Po3uunmn.
Jnamu. Cymimni onHOpiAHI (PO3YMHU) Ta HEOTHOPIAHI (CyCNEH3is, eMyJbCis, IiHa,
aepo30Jib). MacoBa 1 00’ eMHa (117151 Ta3y) YaCTKU PEYOBUHU B CyMilri. MeTou po3aiJieHHs
cymimiei (BiICTOIOBaHHs, PIIbTPYBaHHS, ICHTPUYTyYBaHHS, BUIAPIOBaHHs, IEPETOHKA).
[ToHATTS pO3UMH, PO3UYMHHHK, PO3YMHEHA PEYOBHHA, KPUCTAIOTIAPAT, €IEKTPOJIITUYHA
JUCOIIallisl, €JEeKTPOJIIT, HEEIEKTPOIIT, CTYMIHb E€JIEKTPOJITUYHOI AucOolialii, HOHHO-
MOJIEKYJISIpHE PIBHAHHS. MacoBa 4YacTKa PO3YMHEHOI PEUYOBHMHU Yy po3uuHi. bynoBa
MOJIEKYJIU BOJM; BOJHEBUU 3B’SI30K y BOAL. 3a0apBieHHS 1HIAUKATOPIB (YHIBEPCATIBHOTO,
JakMycy, QeHondraneiny, METWIOpPaHXy) B KHCIOMY, JIy)KHOMY 1 HEUTpaJIbHOMY

cepenoBuax. Peakiii oOMiHy MiK €JIE€KTPOJIITAMH Y PO3UYHHI.



Bmimu. Cxnagati cXeMH €JIEKTPOJITHUYHOI JUCOINialii OCHOB, KHCJIOT, COJIeH; MOHHO-
MOJIEKYJISIPHI PIBHSIHHSL 32 MOJEKYJSPHUMH PIBHSHHSIMHU 1 MOJICKYJISIpHI PIBHSHHS 32
HOHHO-MOJICKYJISIPHUMU PIBHAHHSAMU. PO3pI3HATH OJHOPIAHI Ta HEOAHOPIJIHI CyMIMIl
pI3HUX TUIIB; po30aBi€H1, KOHIIEHTPOBAaH1, HACUUEH1, HEHACUYEHI PO3YMHHU; CICKTPOJIITH
W HEeNEeKTPOJIITH, CHUJIbHI Ta CJa0Ki eJeKTposiTH. BuzHauatu MOXIMBICTH TEpeodiry
peakilii 0OMiHy MIXK €JIEKTPOJIITAMU B PO34MHI. AHai3yBaTu BIUIMB OyJOBU PEUOBHH,
TeMnepaTypu, TUCKY (IS ra3iB) HA X PO3YMHHICTh y BOJIl; MEXaHI3MU YTBOPEHHS HOHIB
MIPU PO3YMHEHHI Y BOJ1 €JIEKTPOJIITIB HOHHOI Ta MOJIEKYISIpHOI Oy 10BU. 3aCTOCOBYBATHU

3HaHHSA JJIs1 BUOOPY METOYy PO3IEHHS OJHOPIAHOT a00 HEOJHOPIAHOT CYMIllll PEUOBHH.

2. Heopraniuna ximis

2.1. OcHOBHI KJ1aCH HEOPTraHiYHHUX CIOJIYK.

2.1.1. Okeuam.
Jnamu. Bu3HaueHHs, Ha3BH, KiIacuikailisi OKCH/IIB, XIMIYHI BIACTUBOCTI COJIETBOPHUX
OKCHJIB, CIOCOOM 100yBaHHS OKCHU/IIB.
Buimu. Cxnanatu xiMiuHi (OpPMYJIM OKCHUJIIB; PIBHSIHHS Peakiliil, Kl XapaKTepU3yIoTh
XIMI4H1 BJACTUBOCTI COJIETBOPHHUX OKCHIIB (B3a€MO/IISI 3 BOJIOK0, OKCHJIaMH, KUCIIOTAMH,
ayramm), cnocoOu A0O0yBaHHS OKCHUIIB (B3a€EMOJIS MPOCTUX 1 CKJIAJAHUX PEUOBHUH 13
KHCHEM, PO3KJIaIaHHSI HEPOZUYMHHUX OCHOB, JESKUX KUCIOT 1 COJIEH Mij Yac HarpiBaHH:).
Hazuatu okcuau 3a ixHiMu XimiyHuMH popmynamu. Buznauatu popmMynu okcuaiB cepen
dbopmyI cnioflyk 1HIIUMX BUBYEHUX KiaciB. Po3pizusatu HeconetBopHi (CO, N2O, NO) #
COJICTBOPHI OKcHAM (KHUCIIOTHI, OCHOBHI, amdotepHi). [lopiBHIOBaTH 3a XIMIYHUMHU
BJIACTUBOCTSIMU OCHOBHI, KHCJIOTHI Ta amdorepHi (Ha mpukiagax okcuaiB [{uHky Ta
AJIOMIHIIO) OKCHAW. BCTaHOBIIOBAaTH 3aJIEKHICTh BJIACTUBOCTEW OKCHUIIB BIJl THILY
€JIEMEHTA 1 XIMIYHOTO 3B’SI3KY B CIIOJIYLIL.

2.1.2. OcHoBH.
Jnamu. BusznaueHHs (3arajpbHe Ta 3 MOMJISAY EIEKTPOJITAYHOI AMCOILNaIii), Ha3BH,
KJacudikaiis, XIMi4H1 BJaCTUBOCTI, CIOCOOU JOOYBaHHS OCHOB.
Buimu. Cxnagatu xiMiuHi (OpMYyJIM OCHOB; PIBHSIHHS pPEakKlii, Ikl XapaKTepHU3ylOTb
XIMI4H1 BJIaCTHUBOCTI JIYT1B (B3a€MOJIs 3 KUCIOTHUMH OKCHIAMH, KUCIOTaMHU Ta COJISIMU B
pO3UMHI) Ta HEPO3YMHHHX OCHOB (B3aeMOJis 3 KHUCJIOTaMHU, PO3KJIQJaHHS I dYac

HarpiBaHHs), crocoOu A00yBaHHS JIYTiB (B3a€MOJIS JYKHUX 1 JY’KHO3EMEIbHUX (KpIM



MAarHir0) MeTajiB 13 BOJIOI0, OCHOBHUX OKCHIB JY’KHHUX 1 JTIy>)KHO3EMEJIbHUX €JIEMEHTIB 13
BOJI0I0) i1 HEPO3UMHHUX OCHOB (B3a€MOIisl COJeH 13 Tyramu B po3uunHi). HazuBatu ocHOBU
3a iXxHIMH XiMIYHUMH (opmynamu. Buznauatu hopmynu ocHOB cepell GopMyJl CIOTYK
IHIIMX BHUBYEHUX KjiaciB. PoO3pi3HATH po3uMHHI (JyrH) Ta HEPO3YHMHHI OCHOBH.
[TopiBHIOBAaTH XIMI4H1 BIACTUBOCTI PO3UMHHUX (JIYTiB) 1 HEPO3UYMHHHUX OCHOB.

2.1.3. Kucaorn.
Jnamu. BuznaueHHs (3arajpbHe Ta 3 MOMISAY EIEKTPOJITAYHOI AMCOINaIli), Ha3BH,
KJacudikaiis, XIMiuH1 BJaCTUBOCTI, CIOCOOU JOOYBaHHS KUCIIOT.
Buimu. Cxnagatu XiMidHi (OpMyJIu KUCIIOT; PIBHSHHS peakiliii, siki XapaKTepu3yloTh
XIMI4H1 BJIACTUBOCTI KHCJIOT (B3a€MOJIISI 3 METajJaMH, OCHOBHHUMH OKCHJAaMH, OCHOBAMH
Ta COJIIMH B PO34YHMH1) Ta CIOCOOU iX T0OYBaHHS (B3a€EMO/Iis1 KUCJIOTHUX OKCH/IIB 13 BOJIOIO,
HEMETaIIB 13 BOJHEM, coJiel 13 kucioTaMu). Ha3uBaTtu KHCIOTH 3a iXHIMH XIMIYHUMU
dbopmynamu. Buznauatu dopmynu KucIoT cepell GOpMys CHONYK 1HIIUX BUBYEHUX
KJIaCiB, BAJIEHTHICTh KUCJIOTHOTO 3QJIMIIKY 32 (POPMYJIOI0 KUCIOTU. PO3PI3HATH KUCIOTH
3a CKJIaJIOM (OKCUT€HOBMICHI1, 0€30KCUTEHOBI), 3JaTHICTIO JI0 €NEKTPOIITUYHOI IUCoLiali
(cunbHI1, c1abKi) Ta OCHOBHICTIO.

2.1.4. Couai.

Jnamu. BuznaueHHs (3arajpbHe Ta 3 MOMISAY EIEKTPOJITAYHOI AMCOINaIli), Ha3BH,
KJ1acudikaiis, XIMi4H1 BJACTUBOCTI, CIIOCOOU JOOYBaHHS COJEH.
Buimu. Cxnagatu XiMiuH1 GOpMYJIH CEpeAHIX Ta KUCIHMX COJIEH; pIBHSHHS peakIlii, ski
XapaKkTepu3ylOTh XIMIYHI BJIACTUBOCTI CEpeNHIX coJied (B3aeMoAiss 3 MeTajJaMu,
KUCJIOTaMH — XJIOPUAHOIO, CyJIb(aTHOIO, HITPATHOIO, JIyraMH, COJISIMH B PO34YMHI) Ta
crocoOu ix 100yBaHHs (B3a€MOJISl KUCIIOT 13 MeTalaMu, OCHOBHUX OKCH/IIB 13 KHUCIIOTaMU,
KUCJIOTHUX OKCHU/IIB 3 JIyraMHu, JIYT1B 13 KUCIOTaMHU, COJIEH 13 KUCIOTaMH, COJIEH 13 JIyraMu,
KHCJIOTHUX OKCHJIB 3 OCHOBHMMM OKCHIAMH, COJICH 13 COJSIMH, COJIEH 13 MeTajJaMHu
(peaxuii 31HCHIOIOTH Y PO3YMHAX), METANIB 13 HemMeTanamu). HazuBatu cepeani Ta Kuci
coJil 3a iXHIMU XiMiuHUMU popMynamu. Buznauatu ¢hopmyiin cepeiHiX Ta KUCIUX COonei
cepea popMyJ CIIONIYK 1HIIMX BUBYEHUX KJIaciB. PO3pI3HITH 3a CKIIaloM CEpeaH] Ta KUC1
COJIL.

2.1.5. Am@oTepHi CIIOJTyKH.
Junamu. SBume amdorepHOCcTi (HA NTPUKIALAX OKCHUIIB 1 TIAPOKCUAIB); XIMIUHI

BJIACTUBOCTI, crtocoOu 100yBaHHS aM(OTEPHUX T1APOKCUIIB.



Buimu. Cxiianatu piBHSHHS peakxiliil, Skl XapakTepU3yIOTh XIMIUHI BJACTUBOCTI OKCHU/IIB
1 rigpokcuaiB AnmtoMidito Ta [{uHKy (B3aeMojis 3 KHUCJIOTaMH, JIyraMH) Ta CIOCOOu
no0OyBaHHA IapokcuaiB AmtoMiHito 1 L{uHKY (B3aeMoist cosiell IUX €IEMEHTIB 13 JIyraMmu
B PO3YMHI, aJlFOMIHATIB 1 IIUHKATIB 13 KUCJIOTAMM).

2.1.6. I'eHeTHYHI 3B’A3KH MIK KJIaCAMH HEOPraHiYHMX CIOJIYK.
Buimu. Cxnanatd piBHSHHS peakiiid MK HEOPraHIYHMMH CIOJIYKaMU PI3HUX KJIACIB.
[TopiBHIOBaTH XIMI4HI BJIACTUBOCTI OKCHJIIB, OCHOB, KHUCJIOT, aM()OTEPHHUX T1APOKCHUIIB,
coJieli. YCTaHOBIIOBATH 3B A3KHM MK CKJIAJOM 1 XIMIYHMMH BJIACTHBOCTSIMHU OKCHIIB,
KHUCJIOT, OCHOB, aM(OTEpHUX TIAPOKCHUIIB, COJICH; TEHETUYHI 3B’SI3KM MK MPOCTUMU
pEYOBHMHAMM, OKCUJAMU, OCHOBAMH, KUCTIOTaMU, aM(OTEpHUMU T1APOKCUAAMU, COJISIMHU.

2.2. MeTaJiiuHi eJileMeHTH Ta ixXHi ciosiyku. MeraJjiu.

2.2.1. 3araJbHi BiZOMOCTi PO MeTaJIiYHi €JIeMEHTH Ta MeTaJIH.
Jnamu. 1l0N0XEHHA METANIYHHUX €JEMEHTIB y NeploJnyHid cHucTeml; OCOOIUBOCTI
€JIEKTPOHHO1 OyJ0BU aTOMIB METAIIYHUX €JIEMEHTIB; OCOOJMBOCTI METAIIYHOTO 3B’ SI3KY;
3arajibHi (pi3UYHI Ta XIMIYHI BJIAaCTUBOCTI METaJlIB, 3arajibHi CIOcoOu iX AOOYyBaHHS; sl
AKTHUBHOCTI METAaJIB; SIBUILIE KOPO3li, CIIOCOOU 3aXKMCTy METajiB BiJl KOpPO3ii; CIJIaBU Ha
OCHOBI 3aJ1i3a (4aByH, CTaJb).
Bwmimu. BuzHauaTu MOJOXEHHS METANIYHUX €JIEMEHTIB y MEpIOJAUYHIA CHUCTEMI.
XapakTepuzyBaTd METATIYHUI 3B'A30K, METaII4HI KpUCTAII4HI TIpaTku, (i3uuHi
BJIACTUBOCTI MeTaliB. PO3pI3HATH MeTaIiyHl Ta HEMETAIIYHI €JIEMEHTH 32 €JIEKTPOHHOIO
OynoBoro aromiB. CknagaTud eIeKTpOHHI (OPMYJIH aTOMIB METalIYHUX EJIEMEHTIB —
Jlitiro, Hatpiro, Marsito, Anmtominito, Kaniro, Kansiito, @epymy; piBHIHHS peakiliil, ki
XapakTepU3ylTh XIMIYHI BJIACTUBOCTI MeETaNiB (B3a€MOJisA 3 KHCHEM, TralloreHaMu,
CIpKOIO, BOJOI0, PO3YMHAMHM KHCJOT, JyTiB Ta cojieid) 1 cmocobu ix go0yBaHHS
(BiIHOBNIEHHS OKCUAIB KOkcoMm, KapOoH(I[) oxcumoM, BoAHEM, MeTaIOTEpMist
(asroMoTepMist)); pIBHSAHHSI peakilii, siki BiIOyBalOThCA MiJ Yac BUPOOHMIITBA YaBYHY 1
ctani. [losicHIOBaTH 3aJI€3KHICTh XIMIYHOT AKTUBHOCT1 METAIB BiJl €JIEKTPOHHOI OYJI0BH iX
aToOMIB; CyTh KOpO3li METaliB; XIMi4HI MEPETBOPEHHS i Yyac BUPOOHMIITBA YaBYHY 1
ctani. [IporHo3yBatu MOXJIMBICTH NEpeOIry XIMIYHUX peakilii MeTadiB 13 BOJOIO,
PO3YMHAMM KUCIIOT, COJICH, JTYTIB.

2.2.2. JIyxHi Ta JIy’)KHO3eMe/IbHi eJIeMEeHTH.



Jnamu. XiMI4HI BIIaCTMBOCTI HATPiIO, Kaylilo, MarHilo, Kajbllil0; Ha3BU Ta (HOpMYIH
HaWBaXIMBIIIKUX CIONYK JYKHHUX 1 JIy’KHO3EMEJIbHUX €JIEMEHTIB; 3aCTOCYBaHHS CIOJYK
Harpiro, Kanito, Marnito, Kanbiiito; xiMiuHi GopMyJiv 1 Ha3BUM HAWBAXJIMBIIINUX KalIHHUX
TO0OpUB; TBEPICTH BOJIH.
Buimu. XapaktepusyBatu nojioxxenHsa Hatpiro, Kaniro, Marniro, Kanbitito B mepioinuHiit
cucteMmi, (hi3WYHI BIIACTUBOCTI HATPIIO 1 KaJIF0, MarHiro 1 Kajbllit0, BUAW TBEPAOCTI BOAU
— THMYacoBYy, a00 KapOOHATHY; MOCTIMHY, 3arajibHy; 3aCTOCYBaHHA OKCHJIB MarHiro i
Kanemiro, rigpokcuaiB Hatpito, Kamiro, Marnito 1 Kanemito. CkiagaTé eIeKTpOHHI
dbopmynu atomiB 1 HoHiB Hatpito, Kanito, Marnito, Kanbiiito; piBHSHHS peakilii, siki
XapaKTepU3yOTh XIMIYHI BJIACTUBOCTI HATPIIO, Kallil0, MarHilo, Kajbllilo (B3aeMOIis 3
KHCHEM, Trajlor€HaMH, CIpKOI0, BOJIOK0), OKCHIIB 1 TiapokcuaiB Harpiro, Kamiro, Marsiro,
Kanpuiro; piBHSHHSA peakiiil, sSKI BUKOPUCTOBYIOTh ISl 3MEHIIEHHS a00 yCYHEHHs
TBEPJIOCTI BOJIU (KU’ ITIHHSM, J0JIaBaHHSAM COJIU a00 BarHa).
2.2.3. AsoMiHiu.
Jnamu. XiMi4HI BJACTUBOCTI, JOOYBaHHs Ta 3aCTOCYBaHHS aJIOMIHIIO; Ha3BU Ta (OPMYIIU
HalBAKJIMBILIUX CHOIYK AJIOMIHIIO.
Buimu. Xapaktepu3yBaTu TOJIOKEHHS AJIIOMIHIIO B MEPIOJUYHIN cucTemi, (Pi3uyHi
BJIACTUBOCTI aJIOMIHIIO, OKCHJy Ta TIAPOKCHIY AJIOMIHIIO, 3aCTOCYBAaHHS AJIIOMIHIIO.
Cknagatu enexkTpoHH1 (GopMynaum aTtoma 1 HoHAa AJIOMIHIIO; PIBHSHHS peakIlii, sKi
XapaKTepU3yOTh XIMIUHI BJIACTUBOCTI AJIOMIHIIO (B3a€MOJisl 3 KHUCHEM, TallOr€HAMU,
CIpDKOIO, PO3UMHAMHU KHCIIOT, JIYTIB Ta cojei), aM(OTEepHICTh OKCUIY Ta TiIPOKCHUIY
AnoMiHIIO (B3a€EMOIIA 3 OCHOBHUMH Ta KMCIIOTHUMHU OKCUIAMU, KUCJIOTAMH Ta JTyTaMu).
2.2.4. ®epym.
Jnamu. XiMI4H1 BJACTUBOCTI Ta 100YBaHHS 3ai3a; Ha3BU Ta (JOPMYJIM HAMBAKJIMBIIIMX
cnoiiyk depyMy; 3aCTOCyBaHHS 3aili3a Ta cnoidyk depymy.
Buimu. XapaxtepusyBatu mnojoxkeHHs Depymy B mneploguuHiii cuctemi, (Pi3uuHi
BJIACTUBOCTI 3aJli3a, OKCHUJIB 1 TiApoKcHuaiB PepyMy; 3aCTOCYBAHHS 3ajli3a Ta CIOIYK
®epymy; (Pizionoriuny ponp ioHiB Pepymy. CkiagaTu eleKTpoHHY (opMyiy aToma
depyMy; pIBHSHHS peakKilii, siki XapaKTepHU3yI0Th XIMIYH1 BIACTUBOCTI 3aJli3a (B3aEMOIis
3 KUCHEM, XJOPOM, CIPKOIO, BOJASTHOIO Mapol0, PO3YMHAMH KHUCJIOT Ta COJIEH, p>KaBiHHS),

okcuiB 1 rigpokcuais Gepymy (B3aemomis 3 KucioTaMu), coneit depymy (B3aeMois 3



pO3YMHAMM JIYTiB, KHUCJOT, cojiei), B3aemomnepeTrBopeHHs crnoiayk Depymy(Il) 1
Oepymy(III).

2.3. HemeraJutiuHi ejilemeHTH Ta ixHi ciosyku. Hemerasm.

2.3.1. I'asorenu.
Jnamu. Ximiudi dopmynu ¢ropy, xjopy, Opomy, Hoay; XiMiuHi GopMyiu, Ha3BU Ta
(h13UYH1 BJACTUBOCTI HAMBAXIUBIIIUX CIOJIYK FajJOreHiB (T1IPOTeH XJIOPUIY, FaIOTeH1I1B
METaJIIYHUX EJIEMEHTIB); crocoOu no0yBaHHS B jaboparopii Ta XIMIYHI BJIACTUBOCTI
TIAPOTeH XJOPUAY 1 XJOPUIAHOI KUCIOTH; HAMBaXJIMBIIIl Tally3l 3aCTOCYBaHHs XJIOpY,
TIAPOreH XJOPUIY, XJIOPUJIHOI KUCIOTH; SIKICHA peaKkilis JJis BUSBICHHS XJIOPUI-10HIB.
OKCUT€HOBMICHI KHCIIOTH XJIOPY.
Buimu. Cxnanaty piBHSHHS peakiliii, XapakKTepHUX ISl XJIOPY (B3a€MOJIisl 3 METaJlaMH,
HEMETaJIaMH, BOJIOI0), TIPOTEH XJIOPUIY 1 XJIOPUIHOT KUCIOTH (B3a€EMOIS 3 METaJaMu,
OCHOBHUMH OKCHJIaMH, OCHOBaMH, aM(POTEpHHUMH CIIOJyKaMH, COJISIMU); PIBHSIHHS
peakiiiii 1oOyBaHHs TPOreH XJI0opuy B Jabopartopii. [lopiBHIOBaTH XIMIYHY aKTUBHICTb
rajloretiB. XapakTepu3yBaTH HAMBaKJIMBIIII raixy3l 3aCTOCYBAaHHS XJIOPY (K OKHCHUKA,
y BUPOOHUIITBI OPraHIYHMUX 1 HEOPraHIYHUX PEYOBHUH), TIAPOTEH XJIOPUAY, XJIOPUIHOI
KuCiIoTH (y BUPOOHHUIITBI IUIacTMac, AJisi AOOYBaHHS XJIOPUIIB), XJOpHUIIB (HATpid
XJIOPUJY — XapyoBOi MPHUIIPaBH, ISl TOOYBaHHS XJIOPY, HATpil0, HATPIA TIAPOKCHUAY,
coau). 3aCTOCOBYBATH 3HAHHS JIJII BUOOPY CIIOCOOY BUSIBIICHHS XJIOPUA-10HIB Y PO3UMHI.

2.3.2. Okcuren i Cyasgyp.
Jnamu. XiMiuH1 GOPMYIH KHCHIO, 030HY, CIPKH Ta HalBAXKIUBIIUX cHOIyK OKCUTeHy 1
Cynsdypy; pi3uuni Ta XiMI4HI BIAaCTUBOCTI KHUCHIO, 030HY, CIpKH, okculiB Cynbdypy,
CyJIb(paTHOI KUCIOTH, CyJIb(aTiB, CyJIbPITHOI KUCIOTH, CYIb(ITIB; CHOCOOM AOOYyBaHHS
KHCHIO B JabopaTopii; HallBaXJMBIIIl Taly3l 3aCTOCYBaHHS KHCHIO, O30HY, CIPKH,
cysib(aTHOI KUCIOTH Ta CyIb(]aTiB; sIKICHA peaKilisl 111 BUSBICHHS CYyJib(paT-10HIB.
Buimu. Cxnangati piBHSHHS peakiliii, XapakTepHHUX JJIS KUCHIO (B3a€EMOJIiS 3 METalaMu,
HEMETaJIaMH, CIIOJyKaMH HEMETaIIYHUX eJeMeHTIB 3 ['igporeHom), cipku (B3aeMojis 3
MeTajaamu, AesIKUMH HeMeTanamu), okcuaiB Cynbdypy (B3aeMois 3 BOJI0I0, OCHOBHUMHU
OKCUJIaMH, OCHOBaMH), CyJb(aTHOI KHCJIOTH (B3a€MOis 3 MeTajlaMu, OCHOBHUMH
OKCHUJIaMH, OCHOBaMHU, aM()OTEPHUMH CIIOJIyKaMU, COJISIMU ); PIBHSIHHS peakiiidi 100yBaHHS
KHCHIO B Jabopartopii, yTBOpeHHsI 1 po3kiaay o30Hy. [lopiBHIOBaTH cKiaja, XIMI4HY

AKTUBHICTh KHCHIO i 030HY. XapakTepu3yBaTH HAMBaKJIMBIII Tally3l 3aCTOCYBaHHS



KUCHIO (SIK OKHMCHHUKA), 030HY (3HE3apa)X€HHsSI BOAM), CipkHU (I0O0yBaHHS CyJb(paTHOI
KHUCJIOTH; BUPOOHUIITBO T'YMHU, CIPHHUKIB, MPOTU3ANAIBHUX MpenapaTriB, KOCMETUYHHUX
3aco0iB), cyJb(aTHOT KHUCIOTH (BUPOOHUIITBO MiHEpPAIbHUX JOOpUB, BOJIOKOH) Ta
cyib(dariB (rinc — y OyAIBHUUTBI, MEIMILMHI; MIJHUH Kymopoc — sl OOpOoThOM 31
IIKITHUKAMH POCJIUH, MPOTPABICHHS JI€PEBUHU). 3aCTOCOBYBATH 3HAHHS Il BUOODPY
crocoOy BUSBIICHHS KUCHIO Ta CyJb(aT-10HIB (Y PO3UYHHI).
2.3.3. Hitporen i ®ocdop.

Jnamu. XimiuHi popMynu a3oTy, 01710T0 1 4epBOHOTO Pochopy, HAUBAKIUBIIINX CIIOJIYK
Hitporeny 1 ®@ocdopy; ¢i3uuHi Ta XiMIYHI BJIACTUBOCTI a30Ty, OIJIOTO 1 YEPBOHOTO
dbocdopy, Hirporen (II) okcuny, Hitporen (IV) okcuny, Hitporen (I11) okcuny, Hitporen
(V) oxcuny, ®ochop (V) okcuay, amoH1aKy, cojieid aMOH110, HITPATHOI KUCIIOTH, HITPATIB,
optodochaTHoi KucnoTu, oprodocdari; cnocodu n00yBaHHS aMOHiaKy, HITPATHOI Ta
oprodochaTHOl KHUCIOT y Jaboparopii; HAWBaXXIUBINII Tally3l 3aCTOCYBaHHS a30Ty,
aMOH1aKy, HITPATHOI KHUCIJIOTH, HITPATIB, HITPUTHOI KUCJIOTH, HITPUTIB, OpTOodochaTHOi
KUCJIOTH, OpTOodocdaTiB; SKICHI peakilii sl BUABJICHHSI HOHIB aMOHII0 Ta opTodocdat-
10HIB.

Buimu. Cxnanatu piBHSHHS peakiliid, XapakTepHHUX s a30Ty 1 Gocdopy (B3aemomis 3
MeTallaMH, IeSIKUMU HEMeTalaMu), aMOHIaKy (B3a€MOJIS 3 KUCHEM, BOJIOI0, KUCIOTAMH),
coJieit aMOH110 (B3a€MO/I1s1 3 TyTaMu, COJISIMU ), HITPATHOI KUCJIOTH (B3a€MO/IISI 3 METaJIaMu,
OCHOBHUMHM OKCHJIaMH, OCHOBaMH, aM(poTepHUMH crioidykamu, cossimu), Hitporen (IV)
okcuny ta ®ochop (V) okcuay (B3aemo/ist 3 BOJOO, OCHOBHUMH OKCHUJIaMH, OCHOBaMHU),
optodocdaTHOl KUCIOTU (B3aEMOJIS 3 MeTallaMH, OCHOBHUMHU OKCHJIaMH, OCHOBaMmH,
COJISIMHU); PIBHSIHHS peEakiii, Kl XapaKTepU3ylTb B3a€EMOIEPETBOPEHHS CEpeAHiX 1
Kuciaux oprodocdaris; piBHSIHHS peakiliii TEPMIYHOTO PO3KIIALY COJIEH aMOHII0 (XJIOpUIY,
HITpaTy, KapOOHATy Ta TiIpOreHKapOOHaTy) Ta HITPATIB; PIBHSHHS peakiiil 7oOyBaHHS
aMOH1aKy, HITpaTHOI Ta opTodocdaTHOT KUCTOT Yy 1abopaTopii. XapakTepu3yBaTu CKIIa[ 1
OynoBy mpoctux peuoBuH Dochopy (uepBoHoro i Outoro Qocdopy), HaWBaKIMUBIII
rajxysi 3aCTOCYBaHHS a30Ty (BUPOOHMIITBO aMOHIaKy, CTBOPEHHSI HU3bKUX TeMIIEpaTyp),
aMOH1aKy (10OyBaHHS HITPATHOI KUCJIOTH, BUPOOHUIITBO TOOPUB, HAILIATUPHOTO CIIUPTY),
HITPATHOI KHUCJIOTH (BHUPOOHULITBO TOOpHUB, BUOYXOBUX PEUYOBHH, HITPOTCHOBMICHHX
OpraHiYHHUX CHOJIYK), HITpaTiB (BUPOOHMUIITBO JOOpHUB, BHUOYXOBUX PEUYOBHUH),

oprodocharnoi kucioru Ta oprodocdariB (BupoOHunTBO A00puB). I[lopiBHIOBaTH



XIMIYHY aKTHBHICTH a30Ty, Y€pBOHOTO 1 O110r0 dochopy. 3acTOCOBYBATH 3HAHHS NS
BUOOpPY ciocoOy BUSBJICHHSI aMOHIaKy, HOHIB aMOHit0 Ta opTodocdaT-10HiB (y pO3UHHI).
2.3.4. KapOon i CuJrimin.

3unamu. IIpocti pewoBunu KapOony; agcopOuisi, ancopO1iiiiHi BIaCTUBOCTI aKTUBOBAHOTO
BYTriuUIsl; XiMiuHI (GopMynu HaiBaxiuBimux cnoilyk KapOony 1 Cuminito; ¢i3uyHi Ta
XIMIYHI BJIACTUBOCTI BYTJEI0, cuiiiito, okcuaiB KapOony, xkap6onatis, Cumimiii (IV)
OKCHUJY, CHJIIKATHOI KHUCJOTH, CHJIIKATIiB; crnocoOu noOyBaHHs okculiB KapOoHy B
nabopaTopli; HalBaXKJIMBIII rajgy3l 3acTOCYBaHHS aiMmasy, IpadiTy, aKTHBOBaHOIO
Byriuisi, okcuniB KapOony, kapOoHatiB, rigporeHkapOonariB, Cumimiit (IV) okcuny,
CUJIIKATIB; SIKICHI peaKliii 1Jig BUSIBIICHHS KapOOHAT- 1 CUJIIKAaT-10HiB.

Buimu. Cxnanaty piBHSHHS peakiiid, XapaKTepHUX ISl BYTJICIIO 1 CUIIIIIIIO (B3a€MOJIs 3
aKTUBHUMM MeETajaMU 1 HeMeTajJaMu, OKCHJaMu MeTaliuyHux eneMeHtiB), Kap6on (II)
okcuny (B3aemMoisl 3 KUCHEM, OKCHJIaMHU MeTaliuyHux eneMeHtiB), Kapooun (IV) oxcuny
(B3aeMofis 3 BOJIOIO, OCHOBHUMH OKCHJaMHU, Jyramu, Byrieuem), Cuminiid (IV) okcuny
(B3aemojiisi 3 OCHOBHMMH OKCHAAaMU, JIyraMu); PIBHSIHHSI PEaKIliii B3a€MOIEPETBOPECHHS
CepeaHIX 1 KUCIUX KapOOHAaTIB, TEPMIYHOTO PO3KJIay KapOOHATIB 1 IIpOreHKapOOHATIB,
no0yBaHHs okcuiB KapOony B nabopatopii. Xapakrepu3yBatu ckJiaj, OyaoBy 1 (i3uuHi
BJIACTUBOCTI mpoctux peduoBuH Kapbony (rpadit, anmas, kapOiH), HABaXKIUBIIII ramys3i
3acTocyBaHHs anMa3y (y pi3aidbHUX 1 HOUTIQYyBaNbHUX 1HCTpyMEHTax), rpadity (y
BUPOOHUIITBI OJIIBI(IB, €JIEKTPO/IIB), AKTUBOBAHOTO BYTUJUIS (B MEIUIIMHI, y MPOTUTra3ax,
it ounieHHs Boan), okeuaiB Kapoony (CO sk BimHOBHUK, CO2 'y BUPOOHMIITBI COH,
IYKpPY, Ta30BaHUX HAIOiB, HAMOBHIOBAY BOTHETaCHUKIB), HATpid TiIpOreHKapOOHATY,
kapOonatiB Kanemito Ta Hatpito, Cuiniii (IV) okcuny (BUpoOHULITBO ckia, OyAIBETbHUX
MarepialiB), CHJIIKATIB (CKJIaJ0Bl LIEMEHTY, KepaMiKd, TMOPUEIsSHHU, PIAKE CKIIO).
3acToCOBYBAaTH 3HAHHS /I BUOOPY crnocoOy BusBieHHs kapooH (IV) okcuny, kapOoHat-
1 CUJTIKaT-10HIB (Y pO3UHUHI).

3. OpraniuHna ximis
3.1. TeopeTu4Hi OCHOBHU OPraHivYHOI XiMil.
Jnamu. HaliBaxIuBIII €J1E€MEHTU-OPTAHOTEHU, OPTaHIuHI CIOJYKH; MPUPOJHI Ta

CUHTETUYHI OPTaHIuHI CIIOIYKH.



Bmimu. Buznauatu HaiBaxiausimi enementu-opranorenu (C, H, O, N, S, P). Po3pizasatu
3a XapaKTEPHUMHU O3HAKAMU HEOPTaHI4yH1 i OpraHiuHi COJIYKH, TPUPOJIHI TA CAHTETUYHI
OpraHi4Hi CIOJIYKH.

Jnamu. MonekynspHa OyaoBa OpraHIYHUX CIONYK. XIMIYHHHA 3B’SI30K y MOJEKYJax
OpraHIYHHUX CIOJYK: €HEepris, JOBXKHWHA, MPOCTOPOBA HAMPSIMIEHICTb, MOISPHICTb. TT-
3B’s30K 1 ©-3B’s130K. OpuHapHuM, KpaTHi (MOJABIMHUN, MOTPIAHUI), apOMaTUYHUN
3B’ A3KH.

Buimu. XapaktepuszyBaTH KpaTHICTh, MOJAPHICTH a00 HEMOJSAPHICTH KOBAJIEHTHOTO
3B’SI3Ky B MOJIEKyJaX OpPraHiYHHUX CIOJIYK, G- 1 T-3B 430K 3a CIIOCOOOM YTBOPEHHS.
[lopiBHIOBaTH OAMHApHI, MOJBIiHI, MOTPIMHI Ta apoOMaTU4HI 3B’SI3KM 32 EHEPTI€l0 1
JIOBXKUHOIO Ta TMPOCTOPOBOIO HAMPSAMIICHICTIO. AHAaNI3yBaTH peaKIIiHy 3AaTHICTb
OpraHIYHUX CIIOJIYK 13 PI3HUMHU TUIIAMH 3B’ SI3KIB.

3uamu. Tibpumusanis enekTpoHHuMX opOiraneii aroma KapGomy; sp’-, sp’-, sp-
riopuan3arii.

Bmimu. Busznauatu Tunu riOpuausaiiii Ta MPOCTOPOBY OPIEHTAII0 TIOpUAHUX
€JIEKTPOHHUX opOiTaneit aroMiB KapOoHy B MoJIeKyJlaX OPraHIYHUX CHOJYK.

Jnamu. Knacudikailiss opraHiuHMX CHOJYK 3a OyJOBOKO KapOOHOBOIO JaHIIOTa 1
HasIBHICTIO XapaKTEPUCTUYHUX ((HYHKI[IOHATBHUX) TPYII.

Buimu. KnacudikyBatu opraHiuHi CHOJYKH 3a OyJOBOIO KapOOHOBOTO JaHIOTa Ha
HAaCUYEH1 BYIJIEBOJIHI AlIUKIIYHOI OyJJOBH — aJKaHW, HEHAaCUYE€H1 BYTJIEBOIHI allUKIIYHOI
Oyll0BH — alIKE€HW, JI€HU, aJKiHU; UUKIIYHI BYIJIEBOJAHI — IMKIIOAJIKAHU Ta apeHu; 3a
HAsBHICTIO XapaKTepUCTHUYHHX ((PYHKIIOHAIBHUX) TPyN Ha CHOUPTH, €TepHu, (eHoi,
rajoreHoaNKaHu, albJeriIi, KETOHH, KapOOHOBI KUCIOTH, €CTEPU, aMIHU, aMIHOKUCIIOTH.
Jnamu. SIBUIE TOMOJIOTIi; TOMOJIOTH, TOMOJIOTIYHUN Psifl, ToMoJioriyHa pizHuLs. Kiacu
OpraHIYHHUX CHOJYK. 3arajiibHi (OpPMYJIH TOMOJOTIYHHUX PSIIB 1 KJIAclB OpraHIYHUX
CIOJIYK.

Bmimu. Bu3Hauatu roMoJIord BYTJIEBOAHIB Ta iX MOXiAHMX. PO3pI3HATH TOMOJIOTIYHI
PSAIM 1 KJTACH OPTaHIYHUX CIOJYK. Y CTAHOBJIIOBATH BiAMOBIAHOCTI MK ITPEACTaBHUKAMHU
TOMOJIOTTYHUX PAJIB Ta iX 3arajibHUMU (popMyrnamu, KjlacaMu OPraHIYHUX CIOJYK Ta iX
XapaKkTepUCTUUHUMU ((PYyHKIIOHATBHUMHU ) TPYTIAMHU.

3namu. 1loHATTS IepBUHHUMN (BTOPUHHUM, TPETUHHUI, UeTBEepTUHHUI) aToM KapOony.



Bmimu. Bu3nauaTtu y MOJEKyJiax OpTaHIYHUX CIOJYK pi3HOI OyJIOBH NEpPBUHHUM,
BTOPUHHUM, TPETUHHU, UeTBepTUHHUN aToMu KapOony.
Jnamu. HomeHknaTypa OpraHIYHUX CIIONYK.
Bmimu. HazuBaTu opraHiyHi CIIOJIYKH 332 CTPYKTYPHUMH (OpMYyJIaMu, BUKOPUCTOBYIOUHU
nomenknatypy IUPAC. Ckinanatu cTpykTypHi GOpMyJid OpraHiYHUX CIOJIYK 32 Ha3BaMu
3riino 3 HomeHkiarypow [UPAC.
Jnamu. SBuilie 130Mmepii, 130MepH, CTPYKTypHA Ta IPOCTOpPOBa (TeoMeTpudHa, ado Iuc-
TpaHc-) 130Mepisl.
Buimu. Buznauatu 13oMepu 3a CTpYKTypHUMHU (popMynamMu. Po3pi3HITH CTPYKTYpHI Ta
MPOCTOPOBI (FreOMeTpHUUHi, a0 IHC- 1 TPAHC-) 130MepHU. Y CTAHOBIIIOBATH BIIMIHHOCT1 MiX
130MepaMu 1 TOMOJIOTaMHU 3a: AKICHUM 1 KUIBKICHUM CKJIaJIOM, OyZI0BOKO MOJIEKYI.
Jnamu. B3aeMHUI BIUIMB aTOMIB 200 IpyIl aTOMIB y MOJIEKYJaX OpraHiYHUX CIOIYK.
Bmimu. BctanoBioBaTy 3B’ S130K MIXK OyZOBOIO 1 BIIaCTUBOCTSMM OPraHIYHUX CIIONYK 3
ypaxyBaHHSAM MEpPEepO3NOJAUTYy €JIEKTPOHHOI TyCTMHM Ha NPUKIaAaxX IMpPOIEHY
(mIpuenHaHHS TalIOT€HOBOAHIB Ta BOJIU 3T1HO 13 nMpaBuwioM B. MapkoBHUKOBA); CIUPTIB
(momiOHICTh, 10 KHUCIOT); (eHony (KUCIOTHI BIACTUBOCTI, 3AAaTHICTh JO peakiii
3aMilleHHsT Y O€H3€HOBOMY KIJblll); HACMYEHUX OJHOOCHOBUX KapOOHOBUX KHUCJIOT
(KUCIIOTHI BJIACTUBOCTI), aMiHIB (OCHOBHI BJIACTHUBOCTI, 3[IaTHICTh AHUIIHY JI0 pEaKIii
3aMillleHHs] Y O€H3€HOBOMY KUIbLl). AHaNI3yBaTH XIMIYHY OYyJIOBY OpraHIYHHMX CIIOJYK,
BUKOPHUCTOBYIOUM OCHOBHI moJsioxeHHs Teopii O. bytnepona. [IporHo3yBatu peakiiiny
3IaTHICTh OPTaHIYHUX CIOJYK, BUKOPUCTOBYIOUYU MOHSTTA MPO B3a€EMHUMN BIUIUB aTOMIB
abo rpyn aTOMIB y MOJIEKyJIax.
Jnamu. Krnacudikaiis XIMIYHMX peakli B opraHiuHii xiMii (peakiii mpueIHaHHS,
3aMIIIEeHHs, 130MepH3alrii).
Buimu. KrnacudikyBatu peakiii 3a yyacTIO OpraHi4YHUX CIHOJYK (3aMIIEHHS,
MpUETHAHHS, BIIIICIUICHHS, 130Mepu3allii). BcTraHoBmoBaTH 3B 43K MiX OyJ0BOIO
MOJIEKYJI OpPTraHIYHUX CIIOJIYK Ta iX 3JJaTHICTIO BCTYIATH B peakKiiii IEBHOTO TUITY.

3.2. ByruieBoaHi.

3.2.1. AnkaHmu.
Jnamu. 3aranpHa (QopMysa ajikaHiB, iX HOMEHKJIATypa, 130Mepis, OyJoBa MOJIEKYJ,

(13uyH1 Ta XIMIYHI BIACTUBOCTI, CIOCOOM 100yBaHHS, 3aCTOCYBaHHS.



Bmimu. HazuBatn mnepmi 10 mpeACTaBHHKIB TOMOJOTIYHOTO pAly ajlKaHIB 3a
Homenknatyporo [UPAC. CknamaTé MOJEKYJSpHI Ta CTPYKTYpHI (OpMynu ajkaHiB;
PIBHSIHHS peakIliid, 110 XapakTepu3ylTh XIMIUHI BIIACTUBOCTI aJKaHIB (peakiis
3aMIIIEHHS Ha MPUKJIAJl XJIOPYBaHHS METaHy, TOBHE OKMCHEHHS aJIkaHIB a00 4aCTKOBE
OKHCHEHHSI METaHy, TEPMIYHUN pO3KJIaJ METaHy, KpPEKIHI, 130Mepu3allis alKaHiB),
nabopaTopHUii cmocié noOyBaHHS MeTaHy. IlOSCHIOBaTH SBHINE Sp -riOpuaM3anii
eJeKTpOHHUX opOitaneld atoMiB KapOony B mosiekynax ankaHiB. [lopiBHIoBaTH (i3nuH1
BJIACTUBOCTI aJIKAHIB Ha MPUKIA1 IX TEMIepaTyp KUMiHHSA 1 iaBiaeHHs. OOrpyHTOBYBaTH
3QJIEKHICTh MK arperaTHUM CTaHOM 32 HOPMaJbHUX YMOB, TEMIIEPATypPaMHU ILJIABJICHHS 1
KUITIHHS QJIKaHIB Ta iX BIAHOCHOIO MOJIEKYJISIPHOIO MACOI0; 3IaTHICTh aJKaHIB IO PEaAKIIIi
3aMIIIEHHS 3a €JIEKTPOHHOIO OYI0BOIO MOJIEKYJ, 3aCTOCYBaHHS aJIKaH1B (I1aJlMBO, AJbHE,
PO3YMHHUKHU, JIOOYBaHHS Caxi, BOJHIO, TaJIOT€HOAJIKAHIB) iXHIMH BIIACTUBOCTSIMH.
BcranoBimoBaTH 3B’ A3KH MK OyI0BOIO MOJIEKYJI 1 BIIACTUBOCTSMHU aJIKAHIB.
3.2.2. AlKkeHH.

Jnamu. 3aranpbHa ¢GopMmyna alKeHIB, [I€HIB, IX HOMEHKJIATypa, 130Mepis, OymoBa
MOJIEKYJI, XIMI4HI BJIACTUBOCTI, CIOCOOM J00YBaHHS, 3aCTOCYBaHHS; SIKICHI peakiii Ha
MMOJABIMHUH 3B'I30K.

Buimu. Buznauatu CTpyKTypHI 130MEpH aJIKEHIB 3a OyJI0BOIO KapOOHOBOTO JIAHIIIOTA,
pO3TalllyBaHHSAM TMOJBIMHOTO 3B’SI3KY; MDKIPYNOBI (aJlKeHM 1 IMKIOAJIKaHU) Ta
MpOCTOpOBI  (reoMeTpuyHi, abo IMc-TpaHc-) 13oMepu. HasuBaTu ankeHu 3a
Homenknatyporo I[UPAC. Ckimamatu MOJEKYJSIpHI, CTPYKTYpHI (OPMYJIH aJKEHIB;
PIBHSIHHS PEaKIiii, 110 XapaKTepu3yoTh XIMIYHI BIIACTUBOCTI €TEHY Ta MPOIEHY (peakiii
MpUEIHAHHS BOJHIO, TaJOT€HIB, TaJIOTEHOBOJHIB, BOJM; TOJIMEpHU3allisi, YacTKOBE
OKHCHEHHSI €T€HY Ta MOBHE OKMCHEHHSI aJIKEHIB), MPOMHUCIIOBI Ta Ta0OpaTOpHI CIOCOOU
no0yBaHHSI aJKEHIB (TEPMIUHMM KPEKIHT aJIKaHIB, JETiApyBaHHS aJKaHiB, JIEeTiapaTallis
HAaCHUYEHHUX OJJTHOATOMHHUX CIHPTIB, B3AEMOJISl FaJOT€HOANIKAaHIB 31 CIUPTOBUM PO3UYUHOM
JYyTy, peakiii ajJkiHiB 3 BoAHEM), 10OyBaHHs eTeHy B Jlaboparopii. [loscHIoOBaTH sBHILE
sp>-ribpuamsanii eneKTpOHHUX opOiTaneil aTomis KapOoHy B MONEKylIax aJKEHiB.
3acTOCOBYBATH 3HAHHS JJIsi BUOOPY CIOCOOY BUSIBICHHS €TeHY (B3aeMOJis 3 OPOMHOIO
BOJIOIO, BOJIHMM PO3YMHOM KaJliii NepMaHraHary), ajikeHiB (B3aeMojis 3 OpOMHOIO
BOJI010). OOIPYHTOBYBaTHM 3aCTOCYBaHHS aJKEHIB (BUPOOHMIITBO TOJIIETHICHY,

MOJINPOIIeHY, €TaHody, 1,2-TuxXI0poeTany) IXHIMU BIACTUBOCTSIMU. Y CTAaHOBIIOBATU



3B’SI3KM MDK OYJIOBOIO Ta 3/JAaTHICTIO alIKEHIB JO0 peakiiid mpueaHaHHA. AHali3yBaTu
MPUETHAHHS TAJIOTEHOBO/IHIB Ta BOAM JI0 MPOIEHY 3TAHO 3 TEPEPO3MNOALIOM EJIEKTPOHHOT
I'YCTHHHU B MOJIeKyi (rpaBuiio B. MapkoBHHKOBA).

3.2.3. AakiHu.
Jnamu. 3aranbHa (GopMmysa ajKiHIB, iX HOMEHKIATypa, i3oMmepis, OynoBa MOJEKYJ;
XIMIYHI BJIACTHUBOCTI Ta CrocoOu A00yBaHHS €THHY, 3aCTOCYBaHHS; SKICHI peakilii Ha
MOTPIAHUIN 3B'SI30K.
Buimu. Buznauatu CTpyKTypHI 130MepU aJIKiHIB 3a OyJ0BOK KapOOHOBOIO JIAHIIIOTA,
pO3TallyBaHHSIM NOTpIAHOTO 3B’s13Ky. HazuBaTu ankinu 3a HomeHkiaTyporo [UPAC.
CkrnagaTu MOJIGKYJISIPHI Ta CTPYKTYpHI (OpMyJM ankiHiB; PIBHSHHS peakilii, 1o
XapakTepu3ylOTh XIMIYHI BIJIACTUBOCTI aleTWIeHy (peakuii NpueAHAHHS BOJIHIO,
rajioreHiB, TaJloreHOBOAHIB, Boau (peakiis M. KyudepoBa); peakiii 3aMmilleHHS —
B3a€EMOJIisl 3 HaTpieM, amMoHiayHUM po3uuHOM Aprentym (I) okcumy; Tpumepuzailis
aleTUJICHy, MOBHE OKMCHEHHS aJIKIHIB 1 YaCTKOBE OKMCHEHHS alleTUJIEHY ), IPOMUCIIOBI Ta
nabopaTopHi crnocoOou A0OYyBaHHS alETUNICHY (TEPMIYHUN PO3KIIaJl METaHy, B3a€MO/IIS
KaJIbI[Ii alleTWIEHINy 3 BOJOI, peakiis 1,2-IuxjaopoeTraHy 31 COUPTOBUM PO3UYMHOM
nyry). OOrpyHTOBYBATH 3aCTOCYBaHHS alleTUIICHY (Ta30BE pi3aHHs 1 3BapIOBaHHS METAIB;
no0yBaHHSI BIHUIXJIOPHUAY, MOJIBIHUIXJIOPUY, OLITOBOTO albJAETrily), 3yMOBJIEHE HOro
BracTuBOCTsAMU. [losCHIOBaTH siBHILE SP-T1IOpUaM3aIlli €JIEeKTPOHHUX OpOiTalie aToMiB
Kap6ony B MosiekyJiax ankiHiB. 3aCTOCOBYBATH 3HAHHSA JJIsi BUOOPY CIOCOOY BHUSBIICHHS
aneTuiieHy (B3aemojisi 3 OpOMHOIO BOJIOIO, BOJHHUM PO3UYMHOM Kajiii MepMaHraHary,
aMOH1a4HUM po3uynHOM ApreHTym(l) okcuay), aJikiHiB, IO MICTATh y CKIaAl Mojekya C—
H 3B’s13ku (B3aeMozisi 3 OpOMHOIO BOJIOIO, aMOHIauHUM po3urnHOM ApreHtyM (I) okcumy).
[lopiBHIOBaTH peakiiifHy 3AaTHICTb €TeHYy 1 €eTUHY B PEaKkilisix pUeIHaHHS.
VY craHoBIIIOBATH 3B’ 130K Mi3K OYJI0BOIO Ta 3JaTHICTIO allETHIICHY 10 PEAKIIN TPUETHAHHS,
3aMIIICHHS.

3.2.4. ApomaTnyuHi ByrjieBoaHi. bensen.
Jnamu. 3aranpHa popMysa apeHiB FOMOJIOTIYHOIO psany OeH3zeHy. bynoBa, BIacTuBOCTI,
cnocobn A00yBaHHS O€H3EHy; MOHSATTS MPO apOMATUYHI 3B A3KH, OM-€IEKTPOHHY
CUCTEMY.
Buimu. Cxnanatv MOJEKYJSIpHY Ta CTPYKTYpHY Gopmysin O€H3eHY; PIBHSHHS peakilii,

0 XapaKTepu3yloTh XIMIYHI BJIACTUBOCTI O€H3eHy (peakilii 3aMmillleHHs 3a Yy4acTio



rajioreHiB, peakilii MpUETHAHHS — TiApyBaHHs Ta xJjopyBaHHA (hv), OKUCHEHHS),
noOyBaHHsT O€H3eHYy B MPOMHUCIOBOCTI (KaTaJliTUYHE JAETIAPYBAHHS TEKCaHYy,
[UKJIOTEKCaHy, TpUMEpH3allisl aneTuieHy). Po3pi3HSATH HEHAacH4eHl Ta apoMaTHU4Hi
ByIJIeBOHI. IlOACHIOBATH SBMILE SP>-riOpMamM3aLii €IEeKTPOHHMX OpOiTamell aToMiB
KapOony B Mosekyni OeH3eHy, CTIMKICTh OEH3E€HY JI0 /i1 OKUCHHKIB Ta MOT0 3/IaTHICTH J0
peakuiii 3amimenHs. [lopiBHioBaTH 3B’si3kM MK atomamu KapOoHy B Moisekyiax
OeH3€eHy, aJIKaHIB 1 aJIKEHIB, PEaKI1iHY 3JaTHICTh OCH3€EHY, AJIKaHIB 1 aJKEHIB Y peaKIisax
3aMIIIEHHS Ta OKUCHEHHS.

3.2.5. IlpupoaHi x:xepesia BYIJIeBOAHIB TA iXHS nmepepooka.
Jnamu. Hadra, npuponnuii Ta cynyTHId HaQTOBHI Ta3u, Byruuis, iX CKJIAJ; KPEKIHT 1
apomatu3zailiss HapTH Ta HAQTONMPOAYKTIB, JAETOHAIIHHA CTIHKICTh OCH3MHY, OKTAHOBE
YHUCJ0; TMepepoOKa BYruUisl; mpoOiaeMu J0OyBaHHS PIAKOrO0 MalbHOTO 3 BYTULIA Ta
albTEPHATUBHUX JIXKEpET.
Bmimu. HazuBatu mnpoaykTu mnepepoOku HadTu Ta Kam’'siHOro Byruuis. HaBomutu
MPUKIIAId BUKOPUCTAHHS MPUPOJAHOI BYTJIEBOJHEBOI CUPOBUHM SIK JHKEpesia OpraHiuHUX
cnonyk. CklagaTd piBHSHHS peakiiid, M0 BIAOYBalOThCA MiJ 4Yac CHAJTIOBAHHS
npupoaHoro raszy. Po3pi3HsaTu peakiii, ki BiIOyBalOThCA IiJ 4Yac KPEKIHTYy Ta
apomatu3zaiii ByrjieBoAHIB. IlopiBHIOBaTM JETOHAIIMHY CTIHKICTh OCEH3UHIB 3
ypaxyBaHHSM iX OKTaHOBUX YHCE.

3.3. OKCHUI'eHOBMICHI OpraHiyHi CIOJIyKH.

3.3.1. Cuuprn.
Junamu. XapaktepuctuuHa (¢pyHKIloHanbHA) Trpyna coupTiB. Knacudikaiiss crnupris.
3arasibHa opMyJia OTHOATOMHUX HACUUEHUX CIUPTIB. By0Ba, HOMEHKIIATYypa, 130Mepis,
BJIACTUBOCTI, CIOCOOU TOOYBaHHS Ta 3acTOCyBaHHs. [IOHATTS po BOAHEBUI 3B’ A30K.

ETunenrnikons Ta TIiEpoa SK MPEICTABHUKU 0araTOATOMHUX CIHPTIB; SIKICHA
peakilisi Ha 6araToaTOMH1 CIIUPTH.
Buimu. BuzHauaTy CTpyKTYpHI 130MEPH OAHOATOMHUX HAaCMUEHHUX CIUPTIB 32 OYJI0BOIO
KapOOHOBOI'O JIAHI[IOTA, PO3TAIlyBaHHSAM TiIPOKCUIBLHOI TPYyNU Ta MIDKKJIACOBI 130MepHU
(eTepun). Ha3zuBaTu 0lHOATOMHI HACHYEHI1 CIIUPTH, a TAKOXK €TUJICHTJIIKOJb 1 TIIIEpPOI 3a
Homenknatyporo IUPAC. KnacudikyBatu cnupTti 3a OyJ0BOK KapOOHOBOTO JIAHIIIOTA —

HAaCUY€Hi, HEHACUYEH1, 32 KUIbKICTIO T1IPOKCHJIBHUX T'PYyN — OJIHO- 1 0araToaToOMHI, 3a



npuponoro aromiB KapOoHy, 3 sSKUMU CIOJTydeHa TiIPOKCHIIbHA Tpymna, — MEPBUHHI,
BTOPHHHI, TPETUHHI COIUPTH.

CkrnagaTé  MOJIEKYJISIpHI, CTPYKTYpHI (OpMYJHM CHOUPTIB; PIBHSAHHSA pEakilii, 110
BiI0OpakaloTh XIMIYHI BIACTUBOCTI HACHYEHUX OJIHOATOMHHX CIHUPTIB 1 TIILEPOTY
(peakiii 3aMimieHHS — B3aEMOJIS 3 AaKTHUBHUMH MeETallaMH, TaJOTr€HOBOIHSIMH,
ectepudikailisi, MDKMOJEKYJIIpHA JIeTiIpaTallisi, BHyTPIITHEOMOJIEKYJISIpHA JeriapaTaltis,
YaCTKOBE Ta MMOBHE OKUCHEHHS), POMHUCIIOBI CIIOCOOM TOOYBaHHS METAHOMY (13 CHHTE3-
razy), eraHoily (Timparaili€er0 eTeHy, (EepMEHTATUBHUM OpOJIHHSAM  TJIIOKO3H,
BIJIHOBJICHHSIM €TaHalo) 1 JabopaTopHi cmocoOu ao0yBaHHS CHOHUPTIB (T1APOJIi3
raJIoreHoajJKaHiB). XapaKTepus3yBaTH cKiaja 1 0y10BYy MOJIEKYJ OJTHOATOMHUX HAaCUYEHUX
cnupTiB. OOIPYHTOBYBaTH 3aCTOCYBaHHSI €TaHONY (I0OyBaHHS OIITOBOI KHCIIOTH,
JIETUIIOBOTO €Tepy) Ta MeTaHoly (100yBaHHS (hopManbaeriay) IXHIMU BIIACTUBOCTSIMH.
[TopiBHioBaTH (hi3WyHI BIACTUBOCTI (TeMIEpaTypu KHUITIHHS, PO3YMHHICTH Yy BOJI1)
OJIHOATOMHHMX HACHUYEHHMX CIHPTIB 1 BIAMOBIJHUX alIKaHIB, METAHOJy, €TaHOIY,
ETUJICHTIIIKOIIO Ta TJIIIEpOoJy; aKTHUBHICTh OJHOATOMHUX HACHYEHUX CIUPTIB, BOJU 1
HEOPTaHIYHUX KUCJIOT y peakIifax 13 Jy>KHUMU MeTajlaMU. Y CTAaHOBIIIOBATH 3B’ SI3KU MIXK
€JIEKTPOHHOIO OyJOBOI0 MOJIEKYJ OJHOATOMHUX HACHYEHUX CIHUPTIB Ta IXHIMHU
¢i3uyHUMH 1 XIMIYHMMH  BiIacTHUBOCTSAMH. CKiaiaty pIBHSHHS peakiii, 110
B1100pakaroTh XIMIYHI BIACTUBOCTI €THJICHTJIIKOJIIO Ta MIIIEPOIy (B3a€MOJIIS 3 HATPIEM,
kynpyM(Il) rigpokcuioM, NMOBHE OKHCHEHHS); TJilUepoiy (B3aeMOis 3 HITPATHOIO
KHUCJIOTOI0, BHIIMMU HACUYEHUMH Ta HEHACUYECHUMH KapOOHOBHMHU KHUCIOTaMH);
n00yBaHHS TITIIEPOITY (OMUJICHHS KHUPIB).

BceranoBmoBaTu 3B’SI3KM MK OyJOBOIO MOJIEKYJl 0araTroaTOMHHMX CIMPTIB Ta iX
BJIACTUBOCTSIMU. 3aCTOCOBYBATH 3HAHHS JJIsl BAOOPY CIOCOOY BUSIBJICHHSI OaraT0aTOMHHUX
cniupTiB (B3aemois 3 Kynpywm (II) rigpokcuaom).

3.3.2. ®eHoI.
Inamu. Dopmyna denony. byaoBa wmonekynu  ¢QeHONy, XapaKTepUCTHUYHA
(byHkiioHanbpHa) rpyna B Hili; BIACTUBOCTI, T0OYBaHHS, 3aCTOCYBaHHS; SIKICHI peakIlii Ha
dhenoII.
Buimu. Cxkinanati MOJNEKYISIpHY, CTPYKTYpHY GopMyin (PeHOITY; pIBHAHHS PEaKIlii, 110
B1100pakaroTh XIMIUHI BIACTUBOCTI (peHOIy (peakilii 3a y4acTio TJIpOKCUIIBHOI TPYIU —

B3a€EMOJIisl 3 HATPIEM, HATPIM TIIPOKCHUIIOM; PEaKIlii 3a y4yacTio OCH3€HOBOTO KIJbLS —



B3a€MO/Iis1 3 OPOMHOIO BOJIOI0, HITPATHOIO KUCJIOTOI0), HOT0 TOOYBaHHS B MPOMUCIOBOCTI
(rimpomni3 xynopobeH3eHy). OOrpyHTOBYBAaTH B3a€MHHI BILUIMB T1IPOKCHIIBHOI TpymnH 1
OCH3EHOBOTO KIJbLISI B MOJEKyYJl ¢eHony. [lopiBHIOBaTH KUCIOTHI BIACTUBOCTI CIUPTIB,
(deHony 1 kKapOOHATHOI KUCIOTH; 3[aTHICTh OeH3eHYy 1 (DEeHOy 10 peakiiid 3aMilieHHS.
VYcTaHOBIIOBaTH 3B’SI3KM MK Oy/IOBOIO MOJIEKYJIH (DEHONY 1 HOro BIIACTHBOCTSMHM.
3acToCOBYBAaTH 3HAHHS JJIsl BUOOPY Ccrioco0y BUusiBiIeHHs ¢eHony (B3aemouis 3 epym (I11)
XJOpHUIOM, OPOMHOIO BOJIOIO).

3.3.3. Aubaeriau.
3namu. 3aranbHa GopMyna anpaerifiB. byoBa Monekys anbaerifiB, XapakKTepuCTUYHA
(byHnkiionanbHa) rpyma, HOMEHKJIATypa, 130Mepis, BJIACTUBOCTI, J0OyBaHHS,
3aCTOCYBaHHS; AKICHI peaklii Ha aJbJeriIHy TpyIy.
Buimu. BuzHauaTu CTpyKTYpHI 130MEpH albAETiAIB 3a 0y10BOIO KapOOHOBOTO JIAHIIIOTA.
HaszuBatu anpaeriau 3a Homenkiaryporo IUPAC. HaBoautu mpuxnaau 3acToCyBaHHS
eTaHanto (HOoOyBaHHSI OLITOBOI KUCJIOTH, €TUJIOBOTO CIUPTY) Ta MeTaHalto (HoOyBaHHS
dbopmaniny, ypoTpomiHy) iXHiMU BiacTUBoCcTsAMU. CKIagaTh CTPYKTYpHI (hopMynu
MOJIEKYJ allbJIETIIIB Ta X CTPYKTYPHHUX 130MEPiB; PIBHSHHS PEaKIlii, 0 BIJOOPaKaIOTh
XIMIYHI BJIACTMBOCTI aJbJETi/iB (BIJHOBJIEHHS, YaCTKOBE OKHCHEHHs), I00yBaHHs
€TaHaJl0 B MPOMHCIOBOCTI (TiapaTaliero aneTuieHy 3a peakiiero M. Kydeposa) i1
naboparopii (OKMCHEHHSIM €TaHOJY). 3aCTOCOBYBaTH 3HAHHS [Jisi BUOOPY CIIOCOOY
BUSIBJICHHS aJIbJICT1/IIB 3a SIKICHUMU PEaKIIIMU — B3a€EMOJIiSl 3 aMOHIAYHUM PO3YMHOM
Aprentym (I) okeuny, Kynpywm (1) rinpoxcugom.

3.3.4. KapO0oHOBi KHCJIOTH.
Jnamu. XapakrepuctuuHa ((yHKIIOHATBHA) Tpyma kapOoHoBuX kucaoT. Kiacudikaritis
KapOOHOBUX KHUCIIOT. 3arajgbHa (hopMysia HACUYEHUX OJHOOCHOBHUX KAPOOHOBUX KHUCJIOT.
bynosa, HomeHkiaTypa, 130Mepisi OJHOOCHOBHUX KapOOHOBUX KHCIOT, BJIACTHUBOCTI,
n00yBaHHs, 3aCTOCYBaHHS.
Buimu. Buznauatu CTpyKTypHi 130MepHU HACUYEHUX OJTHOOCHOBHHMX KapOOHOBUX KUCIOT
3a OyJI0BOIO KapOOHOBOIrO JIaHIIOra, MDKKJIAcoBl 13omepu (ectepu). HasuBatu 3a
HoMeHknaTyporo [TUPAC HacuueHi 0IHOOCHOBHI KapOOHOBI KUCTIOTH, AaBaTU TPUBIaIbHI
Ha3BU NEPIIUM TPHOM OJHOOCHOBHUM KapOoHOBUM KucioTaM. KnacudikyBatu kapOOHOBI
KUCJIOTH 3a OyIOBOIO KapOOHOBOrO JaHIOra (HacCU4YeHi, HEHACHYEH1), KUIbKICTIO

KapOOKCWIBHUX I'PYII (0JIHO-, TBOX-OCHOBHI) 1 KUJIbKICTIO aToMiB KapOoHy B iX MosieKynax



(amxui, Bumnl). Cxinagatd GOpMyIH CTPYKTYPHUX 130MEpIB HACUYEHUX OJJHOOCHOBHUX
KapOOHOBUX KHCIIOT; PIBHAHHS peakiii, 10 BigoOpaxarTh XIMIYHI BJIACTUBOCTI
KapOOHOBUX KHUCIOT (B3a€MOJiA 3 AKTUBHUMHM METaJlaMH, OCHOBHHMH OKCHUAMU,
OCHOBaMH, COJISIMU KapOOHATHOI KHMCIIOTH, CIUPTAMU); PIBHSHHSA peakilii A00yBaHHS
METAHOBOI KHUCJIOTH (OKUCHEHHsI MeTaHy, B3aemojis kapOoH(Il) oxcumy 3 HaTpii
TIAPOKCUIOM 13 TOAAIBIIIO0 JI1€10 XJIOPUAHOI KUCIOTH) Ta €TaHOBOI KUCJIOTH (OKUCHEHHS
OyTaHy, eTaHONy, eTaHalo). OOrpyHTOBYBATH 3aTHICTh HUXKUYUX KAPOOHOBUX KUCTIOT J10
€JEKTPONITUYHOI AMCOIaIii, a IX pO3YMHIB — 3MIHIOBATH 3a0apBJICHHS 1HIUKATOPIB;
0COOJIMBI XIMI4H1 BIACTUBOCTI METAHOBOT KUCJIOTH (3aTHICTh JO OKUCHEHHS — B3a€EMO/I15
3 amoHlauyHuM po3urHOM AprentyM (I) okcuny, Kynpywm (II) rinpokcugom). IlopiBHtoBaTu
(G13UYyH1  BJIACTUBOCTI (TeMMEpaTypu KHUIIIHHS, PO3YMHHICTh Yy BOJI) HACHUYEHUX
OJTHOOCHOBHHMX KapOOHOBUX KHCIOT 1 OJHOAQTOMHUX HACUYEHHMX CIHPTIB; KHUCIOTHI
BJIACTUBOCTI KapOOHOBUX KHCJIOT B MEXaX rOMOJIOTIYHOTO PsANly, @ TAKOXK 31 COUPTaMHu,
(heHoJIOM 1 HEOpraHIYHUMH KHCJIOTaMHU. Y CTAHOBIIOBAaTH 3B’SI3KH MIXK €JIEKTPOHHOIO
OyJI0BOIO MOJIEKYJI 1 PI3MYHUMU Ta XIMIYHUMH BJIACTUBOCTSIMU KapOOHOBUX KHUCIIOT.
3.3.5. Ectepu. Kupu.
Jnamu. 3aranbHa Qopmysia ecTepiB KapOOHOBHMX KHCIOT. byaoBa, HOMEHKIATYypa,
130Mepisi, BIACTUBOCTI, JOOyBaHHS, 3aCTOCyBaHHs. JKUpu — ecTepu Tiilepoty 1 BUIIUX
kapOoHOBUX KHCJIOT. Knacudikailis xKupiB, BIACTUBOCTI, JT0OYBaHHS, 3aCTOCYBaHHS.
Murna 1 CHHTeTU4H1 MUIHI 3aCO0MU.
Buimu. Buznauatu CTpYyKTYpHI 130MEpU €CTEpiB KapOOHOBHX KHUCJIOT 3a OYJI0BOIO
KapOOHOBOTIO JIAHIIIOTa, MIKKJIACOBI 130MepH (KapOOHOB1 KMCJIOTH); CTPYKTYpH1 hopMyIin
KUPIB — TPUOJICTHY, TPUCTEAPUHY; (OPMYJIU COJIEH MaTbMITHHOBOI 1 CTEAPUHOBOI KUCJIOT.
HaszuBatu ectepu 3a Homenknatyporo IUPAC. KnacudikyBatu xupu Ha TBapuHHI 1
pociunHHl; TBepAal 1 piaki. Ckiagatd  piBHSHHS —peakiii  yTBOPEHHS €CTepiB
(ecTepudikartiis) 1 iX T1APOMIZY; PIBHSIHHSA PEaAKIliH, K1 Bi10Opakat0Th BIACTUBOCTI KUPIB
(oMuyieHHS, TIApYBaHHS). YCTAaHOBIIOBATU 3B’SI3KM MIXK CKJIaJOM, OyJOBOI MOJIEKYII,
BJIACTUBOCTSIMU Ta 3aCTOCYBAHHSIM KUPIB.
3acTOCOBYBaTH 3HAHHS [JIi BUOOpPY CcHOCOOY BUSIBIICHHS HEHACUYEHUX PIIKHUX >KUPIB
(B3aeMo/1ist 3 OPOMHOIO BOJIOIO).

3.3.6. ByrueBoau.



Jnamu. Knacudikaiiisi ByrjieBoiiB; CKJIaJl, MOJEKYISIpHI (DOPMYIIH TIIOKO3U, PPYyKTO3H,
caxapo3u, KpOXMalio 1 LEJ0JIO3HU; CTPYKTypHa (Gopmyiia BiAKpUTOI GOPMHU MOIEKYIU
[IFOKO3U; BIIACTUBOCTI TTIFOKO3M, Caxapo3u, KPOXMAIIO 1 IETI0JI031; 100yBaHHS TIIIOKO3H,
BUPOOHUIITBO Caxapo3ud 1 KPOXMAJIo; SIKICHI peakilii JJsi BHU3HAYEHHS TJIIOKO3U 1
KPOXMaJo; 3aCTOCYBaHHS TJIIOKO3H, KPOXMAIIIO, IIET0JI03H.
Bmimu. Po3pi3HaTy MOHO-, IHU- Ta ToJiicaxapuad. HaBonutu mpukiaan 3acTOCYBaHHS
[JIIOKO3U, KpOXMaliio (BUPOOHUIITBO €TAaHONY) Ta LEN0JIO3U (I00yBaHHS IITYYHOTO
aleTaTHOro0 IIOBKY) iXHIMM BiacTUBOCTAMU. CKiIanatv pIBHSHHS peakiii, 110
BiIoOpakaloTh XIMIYHI BJIACTUBOCTI TJIOKO3U (IIOBHE 1 YacCTKOBE OKHUCHEHHS,
BITHOBJICHHS, CIIMPTOBE Ta MOJIOYHOKHUCIE OpOdiHHS, ecTepudikallis, B3aeMOJIS 3
Kynpym (II) rimpoxcumom ©Oe3 HarpiBanHsi (0e3 3amucy pIBHSHHS peakiii) Ta 3
HarpiBaHHsIM), caxapo3u (ITOBHE OKHMCHEHHS, T1IPOJi3, YTBOPEHHS caxapariB), KpOXMaIto
(kucnoTHUN Ta (DepMEHTATUBHUU TiAPOJIi3) 1 LENI0JI03U (MMOBHE OKMCHEHHS, T1IPOJi3,
ectepudikailisi — yTBOPEHHS TpHalETaTy Ta TPUHITpATy UEI0JI03H), (HOTOCUHTE3Y.
VY cranoBnoBaTH MOAIOHICTD 1 BIAMIHHICTh KPOXMAITIO Ta IIETI0JI03HU 3a CKIIaJI0M, Oy 0BOIO
MOJEKYJ 1 BJIACTUBOCTSIMU. 3aCTOCOBYBAaTH 3HAHHA [JIsi BUOOPY cmocoOy BUSBJICHHS
TJIIOKO3U (B3aeMois 3 aMoHiauHUM po3unHoM Aprentym (I) okcunay, peakiii 3 Kynpym
(IT) rigpokcugoM) 1 KpoXMaITIO (B3a€EMOIIS 3 HOIOM).

3.4. HiTporeHoBMicHi OpratiyHi CloJyKu.

3.4.1. Aminm.
Jnamu. XapaktepuctuuHa ((dyHKIioOHaIbHA) rpyna amiHiB. Krnacudikaiiss amiHiB.
Homenknatypa, 130mepisi, 0y10Ba, BIaCTUBOCTI, CIOCOOU JOOYBaHHS Ta 3aCTOCYBaHHSI.
Buimu. Buznauatu cTpykTypHi (GOpPMYIH 130MEpHHUX aMmiHIB 32 OyJ0BOIO KapOOHOBOTO
JAHIIOTa, TOJOXKEHHSM aMIHOTPYNU Ta MDKBHUIOBI 130MepH (IIEpBUHHI, BTOPHUHHI,
TpeTuHHI aminu). HasuBatu aminu 3a HomeHknatyporo IUPAC. KnacudikyBatu aMinu ik
MOX1H1 aMOHiaKy (IIepBUHH1, BTOPHUHHI 1 TPETHUHHI) Ta 3a 0y10BOIO KapOOHOBOTO JIAHI[IOTA
(macuueni, apomatuuni). CkiagaTd pPIBHAHHS peakIiid, IO BigoOpakaloTh XIMIYHI
BJIACTUBOCTI HACHMYEHMX aMiHIB $K OpraHidyHMX OCHOB (B3aeEMOAisi 3 BOJOIO,
HEOPTaHIYHUMU KUCJIOTAMU; TOPIHHSA); aHIIIHY (B3a€EMOJIS 3 HEOPTaHIYHUMH KHUCIIOTaMU,
OpOMHOI0 BOJIOI0); T0OYBaHHs aH1IiHY (BIAHOBJIEHHS HITPOOEH3EHY — peakilisi M. 3iHiHa).
OOrpyHTOBYBaTH OCHOBHI BJIACTHMBOCTI HACHYEHUX aMiHIB Ta AaHUIIHY; 3MEHILICHHS

OCHOBHHUX BJIACTUBOCTEM 1 3OUIBIICHHS PEAKIIMHOI 3JaTHOCTI aHUIIHY B peakIisiax



3amimeHHs. [lopiBHIOBaTM OCHOBHI BJIACTHUBOCTI aMOHIaKy, NMEPBUHHUX, BTOPUHHHX,
TPETUHHUX HACUYEHUX aMiHIB Ta aHIIiHY.

3.4.2. AMiHOKHCJIOTH.
Jnamu. Cxnag 1 OynoBa MOJIEKYJd, HOMEHKJIAaTypa, BJIACTUBOCTI, J0OyBaHHS,
3acTOCYBaHHS aMiHOKUCTOT. [ToHATTS po aMm(OTEepHICTh AMIHOKUCIIOT, O1IMOJIIPHUM HOH;
IU-, TPU-, TIOJINENTU TN, IENTUIHUHN 3B’ SI30K (MENTUAHA TPyIa aTOMIB).
Bmimu. Ha3uBatu aminokucnotu 3a HoMeHkiatyporwo IUPAC. Cknamatu CTpyKTypHi
dbopmMynr HAWUMNPOCTIMIMX aMIHOKUCIOT — TIINUHY (aMIHOETaHOBOi), alaHiHy (2-
aMIHOTIPOTIAHOBO1); PIBHSAHHS peEakIiid, 110 BIJOOpPa)karoThb XIMIYHI BJIACTHBOCTI
aMIHOKHUCJIOT Ha TMPUKIaAl B3a€MOJIi aMIHOETAHOBOI KHUCJIOTH 1 2-aMIHONPONAHOBOI
KHUCJIOTU 3 HEOPTaHIYHUMHU KHUCJIOTaMH, OCHOBAMH; YTBOPEHHS AU-, TPU-, TOJIMEITUIIB.
OO6rpyHTtoByBaTd  amM(pOTEpPHICTh aMIHOKUCJIOT, YTBOPEHHS OIMOJApHUX  MOHIB.
[TopiBHIOBaTH 3a OYyIOBOI MOJIEKYJ 1 XIMIYHMMH BJIACTHBOCTSIMU aMIHOKUCIOTH 3
KapOOHOBHMMH KHCJIOTaMHU Ta aMIHAMU.

3.4.3. biikn.
3namu. bynoa O1JIKIB, X BIIaCTUBOCTI, 3aCTOCYBaHHS, KOJLOPOBI peakxiiii Ha OUIKH.
Buimu. XapaktepusyBaTu MpOIECH TiIpoi3y, JeHarypalii OiIkiB. 3acTOCOBYBATH
3HaHHS 1J11 BUOOpPY cioco0y BUSBIIEHHS OUIKIB (KCAaHTOMPOTETHOBA Ta O1ypeToBa peaKilii).

3.5. CuHTeTHYHI BUCOKOMOJIEKYJIAPHI PEYOBUHH i MOJIiIMEPHI MaTepiaau Ha iX
OCHOBI.
Jnamu. 1IoHATTS 1IpoO MoNIMEP, MOHOMED, €IEMEHTAPHY JIAHKY, CTYIIHb MOJIMEpHU3allli.
Kinacudikaiiisi BACOKOMOJEKYISIPHUX PEUOBUH; CIIOCOOM CHHTE3Y BUCOKOMOJIEKYJISIPHUX
pedyoBUH; Oy0Ba 1 BIaCTUBOCTI MOJIMEPIB; TEPMOIUIACTUYHI MOJIMEPH 1 IJIACTMACH Ha 1X
OCHOBI; TIOHSTTS PO HATYpPaJIbHI 1 CHHTETHYHI Kay4yyKH, CHHTETUYHI BOJIOKHA; 3HAYEHHS
MOJIIMEPIB Y CyCHUIBHOMY T'OCIIOAAPCTBI Ta MOOYTI.
Buimu. KnacudikyBaTu mnojiMepu 3a NUISIXOM OJep>KaHHS (NPUPOJHI, IITYYHI,
CUHTETHUYHI1); BIJHOIIEHHSAM JO HarpiBaHHs (TEPMOIUIACTUYHI, TEPMOPEaKIIiiiH1);
OyZ10BOIO (JIIHIIHI, po3raity»eHi, ciTyacti). CKiIaaTv piBHSHHS peakiiil mojiMepu3aiiii 3
YTBOPEHHSAM HaWBaXJIUBIIIUX MOJIMEPIB (MOJIETUIIEHY, MOJINPONUIEHY, MOJICTUPEHY,
nodiBiHUIXJIOpUAY,  TedioHy,  ¢eHoadopMaIbIAETiAHUX  CMOJI,  MOJI130MPEHY,
noioyTa/lieny, KaIpoHy, JaBCaHy). Po3pizusaru crocobu YTBOPEHHS

BHCOKOMOJICKYJISIDHUX  CHONyK  (peakiii mojiiMepu3allii Ta  MOJIKOHAEHcAIlli).



[lopiBHIOBaTH BJIACTUBOCTI MNpUPOAHUX (OaBOBHA, JbOH, IIOBK, BOBHA), IITYYHHX
(IITy4YyHUN aneTaTHUI 1 BICKO3HUH IIOBK) Ta CHHTETMYHHMX BOJIOKOH (KampoH, JaBCaH).
VY cTaHOBIIOBATH 3B’ SI3KM M1 BJIACTUBOCTSIMU Ta 3aCTOCYBAHHSIM IOJIIMEPIB.
3.6. Y3arajibHeHHsI 3HAHDb NP0 OPraHivHi CIOJYKH.
3namu. BcTaHOBIICHHS! TEHETUYHUX 3B’ S3KIB MK PISHUMHU KJIaCaMU OPTaHIYHUX CIIONYK,
MDK OPTaHIYHUMU Ta HEOPTaHIYHUMHU CTIOTyKaMH.
Bmimu. IlopiBHIOBaTH XiMIYHI BJIACTHUBOCTI OPTaHIYHHUX CHOJYK PI3HUX KJIACIB.
VY cTaHOBIIOBATH 3B A3KU MK CKJIAJ0M 1 XIMIYHUMU BJIACTUBOCTSMH OPTaHIYHHUX CIIOTYK
PI3HUX KJIACIB, MK OpPTaHIYHUMU Ta HEOPTaHIYHUMU CIIOTYKaMH; TEHETUYHI 3B’ I3KU MIXK
OpraHiYHMMH Ta HeopraHiyHuMH crnonykamu. CKiIanatd pIBHSHHS peakmid —
B32€MOIEPETBOPEHb OPTAHIYHUX CHOJYK PI3HUX KJIACIB.
4. O0uuc/ieHHs B XiMil

4.1. Po3B'si3yBaHHs 3a/1a4 32 XiMiYHUMH (OpMYJIaMHU | Ha BUBeAeHHs GopMyJin
CIIOJIYKH
Inamu. Gopmynu ajist 0OYMCIEHHS KUTBKOCTI PEYOBUHU, KUIBKOCTI YACTUHOK y MEBHIM
KUJIBKOCTI PEYOBHMHH, MACOBOI YAaCTKU €JEMEHTa B CIOJIyLl, BIAHOCHOI T'yCTHHH Tasy,
MacoBoi (00'€éMHOI) YAaCTKM KOMIIOHEHTa B CyMillll, BUBEIECHHS (OPMYJU CIOIYKH 3a
MaCOBHMMH YaCTKAMH €JIEMEHTIB
Buimu. O0uucnioBaTé BIJHOCHY MOJIEKYJISIPHY Ta MOJISIPHY MacH PEYOBUHH; KUIbKICTh
YaCTUHOK Yy TEBHIHM KUIBKOCTI pEYOBUHH, MacCl peYOBUHH, 00’ €Mi razy; 00’eM AaHOI Macu
a00 KUIBKOCT1 PEYOBHMHM ra3y 3a H. y.; BIIHOCHY I'YCTHHY ra3y 3a IHILUM I'a30M; MacoBl Ta
00’eMHI1 (U1 Ta31B) YaCTKU PEYOBUH Yy CYMIIlll; CEPEIHIO MOJIIPHY Macy CyMillll rasis;
MacoOBY YaCTKy €JIeMEHTa y CIoJyIll 3a i1 (opmyJior0. Y CTaHOBIIOBATH XIMIYHY (HOpPMYITY
CIIOJIYKH 32 MAaCOBUMH YaCTKaMU €JIEMEHTIB, 1[0 BXOJATh /10 ii CKIady.

4.2. BupaskeHHsI KUIbKICHOTO CKJIaAy PO34MHY (Cymilii).
Jnamu. MacoBa 4acTKa pO34YMHEHO! PEUOBUHU.
Buimu. O6uucioBaTd MacoBY YacTKy PO3YMHEHOI PEUYOBUHHM B PO34YHMHI, Macy (00’eMm)
pPO3UYMHY Ta PO3YMHHHKA, Macy PO3YMHEHOI pe4yOBUMHU. BHUKOHYyBaTH OOYMCIEHHS IS
MPUTOTYBAHHS PO3YUHIB 13 KPUCTAIOT1IPATIB.

4.3. Po3B’si3yBaHH4 327124 32 PiBHAHHSAMU peaKuiii.
Jnamu. ANTopuTMHU pO3B'SI3KY 3a7a4 32 PIBHAHHSAM PEAKL1i; BIJHOCHUI BUX1J MPOAYKTY

peaxiiii.



Buimu. OOuucnioBaTd 3a PIBHSHHSAM XIMIYHOI peakiii macy, o0'em (st raszy) abo
KUIBKICTh PEYOBUHHU peareHTy abo MpoIyKTy 3a BiIOMOIO Macoro, 00’ eMoM (jJis razy) abo
KUIBKICTIO PEYOBHHM IHIIOTO peareHTy abo MpOAYKTY; BIAHOCHMI BHUXIJ HPOIYKTY
peakilii. YcTaHOBIIOBATH XIMIYHY (GOpPMYJly PEYOBUHHU 3a KUIBKICHUMHU JAHUMH IIPO
peareHTd 1 MNPOAYKTU peakiii. BukoHyBaTu O0OUYMCIIEHHS, SIKIIO PEYOBHMHU MICTATH
JOMIIIKK a00 HasBHI B Ha/JIMIIKY. Po3B'si3yBatn komMOiHOBaH1 3anayl (O€IHAHHSA HE
OBl IBOX aJITOPUTMIB).

KPUTEPII OIIIHIOBAHHSI
BCTYIHOI'O ICIIUTY 3 XIMIi
BerynHuii icnut 3 Ximii oLiHIOEThCA 32 12-0anbHO0 mKanow. Otpumani 0anu 3a

BIJIIOBIJIb HA KOXKHE 3alMTAaHHS 3 XIMIi cyMmMyroTbcsa. banm 3a 12-0anpHOIO IIKanoro
KOHBEpTYyeThCs B Oan 3a mkanoo 100-200 OaniB BIAMOBIAHO A0 TaOMULI MEPEBENCHHS
TecToBUX OaniB. MakcumanbHa MOXKIIMBA OIlIHKA CTaHOBUTH 200 OaiB.

Kosxen ex3aMmeHamiitHui 011eT ckiragaeTbes 3 20 MuTaHb Pi3HOTO PIBHS CKIATHOCTI:
5 nuTaHbk NEPUIOTO PiBHA, 5 MUTaHb APYTOro piBHA Ta 10 mUTaHb TPETHOTO PIBHS.

Kputepii oiHIOBaHHS TeCTOBHX 3aBAaHb 1 — 5 (1 6aJ)
0,2 Oanu — MpaBUJIbHA BIJMOBIIb HA TTOCTABIICHE MTUTAHHS

0 OamiB — BI/IMOBIb HEMPaBUIIbHA a00 BiACYTHS

Kpurtepii oniHIOBaHHSA TeCTOBHUX 3aBAaHb 6 — 10 (3 6aan)
0,6 GamiB — MpaBUJIbHA BIJMOBIIb Ha TIOCTABIICHE MTUTAHHS

0 OamiB — BI/IMOBIb HEMIPaBUIIbHA a00 BiACYTHS

Kputepii oniHloBaHHA TecTOBHX 3aBAaHb 11 — 20 (8 6aJiB)
0,8 OamiB — MpaBUJIbHA BIJMOBIIb HA TIOCTABIICHE MTUTAHHS

0 OamiB — BI/IMOBIb HEMPaBUIIbHA a00 BIACYTHS

Tabmuuga nepeBefeHHs OaiiB, OTPUMAHUX BCTYINHMKOM Ha ICIHTI 3 XIMIl Yy
pEeUTUHTOBY OLIHKY (3a mkanow YIIOAO 100-200 6anis).

1 100 4 120 8 160
1,1 100 4,1 121 8,1 161
1,2 100 4,2 122 8,2 162
1,3 100 43 123 8,3 163
1,4 100 44 124 8,4 164
1,5 100 4,5 125 8,5 165
1,6 100 4,6 126 8,6 166
1,7 100 4,7 127 8,7 167
1,8 100 4,8 128 8,8 168
1,9 100 4,9 129 8,9 169
2 100 5 130 9 170



2,1 101 5,1 131 9,1 171

2,2 102 5.2 132 9,2 172
2,3 103 53 133 9.3 173
2,4 104 5.4 134 9,4 174
2,5 105 5,5 135 9,5 175
2,6 106 5,6 136 9,6 176
2,7 107 5,7 137 9,7 177
2,8 108 58 138 9,8 178
2,9 109 59 139 9,9 179
3 110 6 140 10 180
3,1 111 6,1 141 10,1 181
3,2 112 6,2 142 10,2 182
3,3 113 6,3 143 10,3 183
3.4 114 6,4 144 10,4 184
3,5 115 6,5 145 10,5 185
3,6 116 6,6 146 10,6 186
3,7 117 6,7 147 10,7 187
3,8 118 6,8 148 10,8 188
3,9 119 6,9 149 10,9 189
7 150 11 190

7,1 151 11,1 191

7,2 152 11,2 192

7.3 153 11,3 193

7,4 154 11,4 194

7,5 155 11,5 195

7,6 156 11,6 196

7,7 157 11,7 197

7.8 158 11,8 198

7,9 159 11,9 199

12 200

MNEPEJIK PEKOMEHJIOBAHOI HABUAJIBHOI JIITEPATYPH
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[Tinpyunuk «Ximist. 7 knacy /aBt. SApomenko O.I'./ —K: Cranina, 2008.

[Tinpyunuk «Ximist. 7 kiacy» /aBT. Bypuncska H.M./ K: Ilepyn, 2007.

[Tinpyunuk «Ximist. 7 kaacy» /aBT. Jlamescbka [.A./ K: I'enesa, 2007.
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11. [Tinpyunuk «Ximis. 9 xknacy /aBt. SApomenko O.I'./ K: Ocsita, 2009.

12. [linpyunuk «Ximiga. 10 kmac (piBeHb CTaHIApTy, aKaJeMIYHUN pIBEHB)» /aBT.
Apomenko O.I'./ K: I'pamora, 2010.

13. [Minpyuynuk «Ximis. 10 kiac (piBeHb CTaHAAPTY, aKaJeMIYHUN piBeHb)» /aBT. [Tonenn
[LIT., Kpuxkns JI.C./ K: Akagemis, 2010.

14. [linpyuynuk «Ximist. 10 knac (npoduibHuil piBeHs)» /aBT. bypunceka H.M. Ta in./ K:
[lenaroriuna nymka, 2010

15. [Tlinpyunuk «Ximis. 11 knac (piBeHs cranaapty)» /aBt. Jlamescrka ['.A., JlameBcbka
A.A./K: T'enesa, 2011.
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16. [Tlinpyunuk «Ximid. 11 kiac (piBenb cranaapty)» /aBt. Apomenko O.I'./ K: I'pamora,
2011.

17. [linpyunuk «Ximis. 11 knac (akagemiuynuii piBens)» /aBT. [lonens ILI1., Kpukns JI.C./
K: Akanmemis, 2011.

18. [Minpyunuk «Ximis. 11 kinac (akagemiunuit piens)» /aBT. Bennuko JI.I1./ K: Ocsira,
2011.

19. CydacHa TepMIHOJIOTISI 1 HOMEHKJIATypa OpraHiyHUX crnoiyk /aBT. TonmauoBa B.C.,
Kostyn O.M., KopuinoB M.IO., T'opaienko O.B., Bacunenko C.B./ Tepnominb:
HasuanrHa xaura — borman, 2008.

20. Homenkinatypa opraniunux cnoisyk /aBT. Toamadosa B.C., Kostyn O.M., Jly0oBuk
O.A., ®inaiino C.C./ TepHonins: Manapiseis, 2011.

21.306ipHuK 3aBAaHb IS JIEpKABHOI MIJCYMKOBOi aTecramii 3 Ximii. 9 kiac /aBT.
Jlamescbka I'.A., Tutapenko H.B./ K: llenTp HaBuYaibHO-METOAMYHOI JIITEPATYpH,
2011.

22.301pHUK 3aBlaHb JJIs JE€p>KaBHOI MiJICYMKOBOi aTecrtamii 3 ximii. 11 kmac /aBr.
Hy6oBuk O.A./ K: lleHTp HaBYaIbHO-METOANYHOI JiTeparypu, 2011.

23. Ximis. IloBHMI Kypc. YHIBepcaldbHUM JOBIIHUK JJIs BUITYCKHHKIB Ta a0ITypI€HTIB
/aBT. Tutapenko H.B./ K: Jlitepa JIT/, 2011.
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