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IHHOACHIOBAJIBHA 3AITMCKA

[Iporpama cniBGecian 3 XiMmii s 3100YTTS OCBITHBOTO CTYHEHS MOJIOZIIOTO
Oakanaspa Ta 6akanapa B HP3BO «Kawm’sHenb-I1oaiibcbkuil AepKaBHUM IHCTUTYT.

Mema cnigbeciou 3 ximii: BinOip BCTYNHUKIB Ha HaBYaHHS /10 1HCTUTYTY 3a
CTyNHeHeM MOoJIoAIoro 0akagaBpa, OakaiaBpa.

3aeoanna cniebeciou 3 ximii: OIIHIOBAHHS 3HAHb 1 BMiHb BCTYITHHUKIB TIPO:

* 3HaHHS a0ITypieHTaMU HaWBaXJIMBIIIUX 3aKOHIB 1 TEOPIN XIMIT,

* BOJIOJIHHS XIMIYHOIO MOBOIO, BMIHHS KOPUCTYBAaTHCSI Ha3BaMH 1 CUMBOJIaMU
XIMIYHUX €JIE€MEHTIB, Ha3BaMU POCTUX 1 CKIaJHUX PEYOBHH;

* BMIHHSA CKJIaJaTd XIMIYHI (OpMyIM 1 pIBHIHHSA XIMIYHUX pEAKIIH,
PO3B'SI3yBaTH pO3PaxXyHKOBI Ta €KCIIEpUMEHTAIbHI 3a/1a4i,

* PO3YMIHHA 3B'SI3KY MIDXK -CKJIaj0M, Oy/n0BOI0O, (I3UYHUMH 1 XIMIYHUMU
BJIACTUBOCTSIMH PEYOBHH, CIIOCOOAMHU iX OJIepKaHHSI, TATy3MHU 3aCTOCYBaHHS;

* 3HaHb MPO HAWBAXIMUBILII MPUPOJHI Ta IUTY4YHI PEUOBHUHH, iX OyAOBY,
crocoOu oJiep KaHHs Ta raiay3i 3aCTOCYBaHHS;

* PO3YMiHHS HAYKOBUX OCHOB MEBHUX XIMIUHMX BUPOOHUIITB;

*  PO3YMIHHSA poJIi XiMii y pO3B'si3aHH1 I100ATbHUX MPOOJIEM JIFOICTBA.

* 0013HAHOCTI 3 ICIKUMH €KOJOTTYHUMH TIPoOIeMaMu, TTOB'I3aHUMU 3 XIMIEIO;

[Iporpama cniBOecimm 3 XiMmii yKJiaJieHa Ha OCHOBI MPOTrpaM 30BHINIHBOTO
HE3aJIe)KHOTO OIIHIOBAaHHS 3 XiMii (3aTBepipkKeHHX MIHICTEpCTBOM OCBITH 1 HAyKH
VYkpainn).

Marepianu nporpamu CIiBOECiAH, SK 1 MPOrpamMu 30BHINIHBOTO HE3aJIEKHOTO
OIIHIOBaHHA 3 XiMii, pO3MOAULICHO Ha 4 TeMaTUYHUX OJIOKH: «3arajbHa XIMIisy,
«Heopraniuna ximisi», «OpranigyHa ximis», «O0UUCIeHHS B XiMii», sIKI B CBOIO YepTy
PO3IOAIICHO 3a PO3LIaMH 1 TEMaMHU.

Cmis6ecina 3 ximii B HP3BO «Kam’stHenb-I1oainbCchkuii qepKaBHUN 1HCTUTYT
IIPOBOJIUTHCS y BHTJISAI CIUIKYBaHHS 3 aOITYpI€EHTOM Ta TOJMAJBIIOTO TECTYBaHHS B
UCbMOBOMY (popMmari.



KPUTEPII OIIIHIOBAHHA 3HAHb, YMIHb TA HABUYOK BCTYITHUKA

Tabnuus nepeBeeHHs TecTOBUX O0aniB TecTy 3 XiMii HMT no mkanu 100-200

TecTtoBui ban 3a TectoBuii ban 3a
Oan IIKAJIOK0 Oan IITKAJIOK0
100-200 100-200
4 100 26 154
5 106 27 156
6 111 28 158
7 116 29 160
8 121 30 162
9 125 31 164
10 129 32 167
11 132 33 170
12 135 34 173
13 138 35 177
14 140 36 181
15 142 37 185
16 143 38 190
17 144 39 195
18 146 40 200
19 147
20 148
21 149
22 150
23 151
24 152
25 153




IMPOTPAMA CHIBBECIJAH 3 XIMII
JJIA BCTYITY HA HABUYAHHSA HA 31I0BYTTSA OCBITHBOI'O
CTYIHEHS «MOJOJAIINUN BAKAJIABP», «kcbAKAJIABP»

1. 3araabHa ximisn

1.1 OcHOBHI XiMiYHI NOHATTHA

PeuoBuna. IlonsTTss pedoBuHa, ¢Gi3MYHE TUIO, MaTepiall, MPOCTa PEUOBHHA,
CKJIaJHa PEYOBMHA, XIMIYHA CIIOJIyKa, XIMIYHA peakiis, XiMiuHa ¢opmysa, cxema
peaxiii, XiMiYHE pIBHSIHHS, BITHOCHA aToMHa (MOJIEKYJspHA) Maca, MOJISIpHA Maca,
KUIBKICTh PEYOBMHHU; HAa3BU 1 CKJAJ OKPEMHUX THUIIIB CyMIIIEHd pPEUOBUH; METOAU
PO3AUICHHSI CyMilllel; OJUHUIII BUMIPIOBAHHS MacH, 00’€My, KUIBKOCTI PEYOBHHH,
T'YCTHHHU, MOJIIPHOT MacH, MOJIIPHOTO 00’€My; 3HAYCHHS TEMIIepaTypu ¥ THCKY, SKi
BIJINOB1/IalOTh HOPMaJIbHUM yMOBaM (H.y.), MOJISIpHHM 00’eM rasy (3a H.y.); 3aKOH
ABoraapo; unciao ABOrajipo; Cepe/iHs BiTHOCHA MOJIEKYJIIpHA Maca MOBITPSL.

1.2 XimiuHi peakirii

3akoHM 30€epeKeHHS MAacH pEYOBHH, 00’€MHHMX CHIBBIAHOLIEHb Ta3iB MpHU
XiMiyHUX peakiisx, npuHiun Jle-1llaTense; 30BHINHI epekTH, MO CYTPOBOKYIOThH
XIMIYHI ~ peakI(li; TOHATTS OKWCHHUK, BIJIHOBHUK, OKHCHEHHs, BIJHOBJICHHS,
KaTajai3aTtop, XIMiyHa piBHOBAra; TUIH XIMIYHUX PEaKIIiil.

1.3 IlepionmuHuii 3aKOH 1 mepioAUYHA CHCTeMa XiMIiYHHUX eJIeMEHTIiB
J1.MenneneeBa

[lepionuunuit 3axkoH (cyyacHe (QOpPMYIIOBaHHSA), CTPYKTypa KOPOTKOTO 1
JIOBIOTO BapiaHTIB TMEpPIOJUYHOT CHUCTEMH, TPYIH HAWBaXIUBIIMINX €JIEMEHTIB,
PO3MIIIICHHS METAJIIYHUX 1 HEMETAJIIYHUX €JIEMEHTIB y MEPIOIUYHIM CHCTEMI.

1.4 bBynoBa aToma

Cxuian aToMa; TOHSTTS HYKJIOH, HYKJI1J, 130TOMH, MPOTOHHE YMCIIO, HYKJIOHHE
9HUCII0, OpOiITANIh, CHEPTETUYHHM PiBEHB (ITiAPIBEHB), EJIEKTPOHHA 000JIOHKA, ClTApEHUN
(HecmapeHuid) eNeKTPOH; CYTHICTh SBHUIA PaIiOaKTUBHOCTI; GpopMu s- 1 p-opbOiTanei,
PO3MIIIICHHS P-opOiTaneit y mpoCcTopi; MOCTIIOBHICTh CHEPreTUYHUX PiBHIB B aTOMI.

1.5 Ximiunuii 3B’ 30K

OcHOBHI THIU XIMIYHOTO 3B’S3Ky (1OHHMM, KOBaJ€HTHHUM, BOJHEBUH,
METaJIYHUMN); TUMH KPUCTAJTIYHUX IPATOK; MOHSTTS E€JICKTPOHETaTUBHOCTI, CTYITIHb
OKHCHEHHS, KPATHICTh KOBAJICHTHOTO 3B’SI3KY, MOJSPHICTh KOBAJICHTHOTO 3B’ A3KY.

1.6 Po3unnn

KoMmonenTn po3uuHy: PO3YMHHHUK, PO3YMHEHA PEYOBHHA; KPHUCTAJIOTiAparT,
CJIEKTPONIT, HEEIEeKTPOIIT, CTYIIHb EJIEKTPOTITHYHOI IUCOIliallii; 3abapBIICHHS
IHANKATOPIB (YHIBEpCATBHOTO, JIAKMYCY, (heHON(TaNeTHY, METUIOPAHKY) B KHCIOMY,
JTY>)KHOMY 1 HEUTpaIbHOMY CEpeOBHII; Oy/l0Ba MOJEKYJIH BOJAM; CYTHICTH MPOIIECIB
PO3YMHEHHS, CJICKTPOJIITHYHOI JUCOITIaITi].

2. Heopraniuna ximis

2.1. OCHOBHI KJ1aCH HEOPTaHIYHHUX CHOJIYK

VY3araapHEHHS BiJOMOCTEH MPO KJIIACH HEOPTAHIYHUX CTIOTYK.
2.1.1 Oxcuan



Busznauenns, Ha3BH, kinacudikailis, XiMI4H1 BIIaCTUBOCTI, CIOCOOU TOOYBaHHS.

2.1.3 Kucaoru

Busznauenns, Ha3BH, kinacudikailis, XiMI4H1 BIIaCTUBOCTI, CIOCOOU T0OYBaHHS.

2.1.4 Couai

Busznauenns, Ha3BH, kinacudikailis, XiMI4H1 BIIaCTUBOCTI, CIOCOOU T0OyBaHHS.

2.1.5 Am¢orepHi cioykun

[Tonsitts  amdoTepHOCTI;  XIMIYHI  BJIACTUBOCTI, CIMOCOOM  J0OYBaHHS
aM(oTepHUX OKCUJIIB 1 T1IAPOKCHUIIB.

2.2. MeTaJiiuHi eJIeMEHTH Ta iX CHOJIYKH.

Meranu.

2.2.1. 3arajabHi BITOMOCTI PO MeTAJIIYHI €JIECMEHTH Ta MEeTAJIH

[TonoxeHHsT MeTadiYHUX €JEMEHTIB Yy IMeploANYHIA CHUCTEeMi; OCOOJIMBOCTI
€JIEKTPOHHOT OyJOBM aTOMIB METAJIIYHUX €JIEMEHTIB; OCOOJMBOCTI METaIIqYHOTO
XIMIYHOT'O 3B’SI3KY; 3arajibHi ()i3M4H1 BJIACTUBOCTI; 3arajbHi XIMi4H1 BJIaCTHUBOCTI;
3arajbHl cIocoOu A00YBaHHS; MOHATTS KOPO3li, CHOCOOM 3aXUCTy METaJIIB Bl KOPO3Ii;
Ha3BU Ta (GOPMYJIM HAWBKIIMBIIINX CIOJYK METAIIYHUX €JIEMEHTIB; CIUIaBiB (YaBYH,
CTallb). Y3arajdbHEHHS BiJOMOCTEH MPO METaJIH Ta CIIOIYKH METaJTi9HUX CIIEMEHTIB

2.2.3. Jly:xHi i JIy’KHO3eMeJIbHI MeTaJIu

XIMI4H1 BJIAaCTUBOCTI; CIOCOOM 100YBaHHS; Ha3BU Ta POPMYIIM HAWBAKIUBILIUX
CIIOJTYK; TTOHSTTSI TBEPAOCTI BOJIH; Tally3i 3aCTOCYBAHHS HaWOLIBII MOMTUPEHUX CITOTYK
Hatpito, Kanito, Kanbiito; XiMiuHUX GOpMyIT 1 HA3B HAMOUTBII MOMTUPEHUX KaTIHHUX
T00pUB.

2.2.4. AnoMiHii Ta CIOJTYKH AJTIOMiHII0

XiMI14H1 BIACTUBOCTI; CIIOCOOU JOOYBaHHS;, HA3BU Ta (HOPMYJIM HAWBAKIIUBIIITNX
CIIOJIYK; Tally3l 3acTOCYBaHHS aIOMIHIIO Ta HaAWOUIBII TOMMPEHUX CIOJYK
AJIOMiHI1O.

2.2.5. 3ani3o ta cnojayku ®epymy

XiMI4H1 BIaCTUBOCTI; CIIOCOOM JOOYBaHHS; HA3BU Ta (OPMYJIH HANBaKIUBIIINX
CIIOJIYK; TaJly31 3aCTOCYBaHHS 3ajli3a Ta HAHOLIBII MOIUpPeHUX croiyk depymy.

2.3. HemeTaJutiuHi e1emeHTH Ta iX cnoayku. Hemeraaun

VY3araapbHeHHS BIAOMOCTEH TMPO HEMETald Ta CIHOJYKH HEMeTaJlqHuX
€JIEMEHTIB.

2.3.1. HemeTaniyHi ejieMeHTH

Hemertamiuni enementn (I'imporen, I'amorenu, OxcureH, Cynbdyp, Hitporen,
dochop, Kapbon, Cuminiif); enekrpoHHi GOpMyIu aTOMIB HEMETATIYHUX €JIEMEHTIB;
XiMigH1 QOopMynIH 1 Ha3BM TPOCTUX 1 HAWOUIBIN MOMIUPEHUX CKIATHUX PEYOBHH
HEMETAJTIYHUX EJIEMEHTIB; SBUIE aJOTPOTii Ta aJoTPONMHUX Monudikariii; sBUIIE
aacopO1il; Gpi3uyHI BIACTUBOCTI MPOCTUX 1 HAWO LTI MOMIMPEHUX CKIATHUX PEYOBUH
HEMETAJTIYHUX EJIEMEHTIB; XIMI4HI BJIACTHBOCTI MPOCTUX 1 HAWOLIBII TMOMIMPEHUX
CKIAQJHUX PEYOBHH HEMETAIIYHUX EJIEMEHTIB; crmocoOu M00yBaHHS TPOCTUX 1
HAWOUTBIII MOMMPEHUX CKIATHIX PEUYOBHH HEMETAIIYHUX €IEMEHTIB y JlabopaTopii Ta
MPOMHUCIIOBOCTI; HAaWBAXIUBINII Taidy3l 3aCTOCYBaHHS TPOCTUX 1 HAWOUTBII
MOIIMPEHUX CKJIAAHUX 4 PEYOBHMH HEMETAIYHUX CJIEMEHTIB; SKICHI peakIii s
BU3HAYCHHS MPOCTHUX 1 CKIIAJHUX 10HIB HEMETAJIYHUX €JIeMEHTIB.



2.3.2. Boaens i cnonyku I'izporeny

Enextponna ¢opmyna atoma I'igporeny; ximiuHa (opmyia IpocToi peHOBUHU
I'inporeny — BoAH0; (i3M4HI BIACTUBOCTI BOJHIO 1 BOAM; XIMIYHI BIACTUBOCT1 BOJHIO
1 BoAM; crocoOu 00yBaHHS BOJHIO B JiabopaTopii Ta MPOMHUCIOBOCTI, CIIOCOOU
OUMILEHHS] BOJIM; HaWBaXJIMBIIII Tally31 3aCTOCYBaHHS BOJHIO 1 BOJIU; JIOBEJACHHS
HasIBHOCT1 BOJHIO.

2.3.3. Cnoayku I'asiorenis

Enextponni ¢opmynun atomiB @Topy Ta Xiopy; XiMi4HI QOpPMYNIH MPOCTHX
peyoBuH lanoreniB (¢ropy, xmopy, Opomy, Hoay); XiMiuHI (OpPMYIU 1 Ha3BU
HaWMOIMUPEHIIUX cHojyK ['ajoreHiB; (i3M4H1 BIACTUBOCTI HaWBAXKJIMBIIIHUX CIIONYK
lanoreniB (TrimporeH XJOpPUAY, TallOr€Hl JiB METAJIIYHMX €JIEMEHTIB), XIMIuHi
BJIACTUBOCT1 XJIOPY 1 TIAPOTEH XJIOPUIY; CHOCOOU JOOYBaHHS XJIOPY Ta TiAPOreH
XJiopuay B JsabopaTopii Ta MPOMHUCIOBOCTI, HAWBAXKIIMBIIII Tajy3i 3aCTOCYBaHHS
XJIOPY, TIAPOreH XJIOPHUAY, XJOPUIIB; SKICHUX Peakiii AJis BUSHAUYECHHS TaJIOTEHI] -
10HIB.

2.3.4. llinrpyna Oxkcureny

Enextponna ¢gopmyna atomiB Okcureny i Cynbdypy; anorponHi Moaudikarii
Oxkcureny 1 Cynbdypy; XiMmiuni (popmynu mpoctux pedoBUH OKcCUTeHY (KHCHIO,
o3ony) 1 Cynbdypy (cipku) Ta HainomwupeHimux cnoiyk Okcureny i Cynsdypy;
¢i13uuHi Ta XiMiyHI BIAacTUBOCTI pedoBUH OxcureHy i Cynbypy (KHUCHIO, 030HY,
cipku, Cynspyp(IV) okcuny, Cynsdpyp(VI) okcuny, cynbdarnoi kKucioTu, cyiabharib);
criocobu M00yBaHHS KHCHIO, 030HY, CIpKH, Cyldb(aTHOI KHUCIOTH B JlabopaTopii Ta
IPOMHUCIIOBOCTI; YMOBH, IO 3aCTOCOBYIOThCSI Ha BUPOOHUIITBI CYNIb(PaTHOI KUCIOTH;
HAaWBAXJIMBIII Taly3l 3acTocyBaHHA KkucHio, cipku, Cymsdyp(IV) oxcuny,
Cynedyp(VI) okcuay, cynbhaTHOI KHUCIOTH Ta Cyab(darTiB; sSKICHA peakilis s
BU3HAYCHHS CYyIb(}aT-10HiB.

2.3.5. llinrpyna HiTporeny

Enexrponni ¢hopmynu atromiB Hirporeny i ®@ocdopy; amorpomnHi moaudikaiii
docdopy; ximiuHl popmyau npoctux pedoBuH Hitporeny (azory) i @ocdopy (6imoro
1 uepBoHOro (Qocdopy), HalWnomupeHimux crnoayk Hitporeny 1 ®ocdopy,
HAWUTIOMIUPEHIIINX MiHEepadbHUX N00puB, 110 MiciaTh Hitporen i ®ocdop; dizuuni Ta
XIMIYHI BJIACTHBOCTEH MPOCTHX 1 ckiagHuX pedoBuH Hirporeny i @ochopy (azoty,
6imoro 1 yepBoHoro ¢ocdopy, HitporeH(IV) okcuny, docdhop(V) okcuay, aMmoHiaKy,
colied  aMOHIIO, HITPAaTHOI KHUCJIOTH, HITpariB, opTodocharHoi KUCTOTH,
oprodocdartiB); cmocodbu mo0yBaHHA a30Ty, ¢ocdopy, aMoOHiaKy, HITpaTHOI Ta
opTodocdaTHOI KUCIOT B 1a0OpaTopii Ta MPOMUCTIOBOCTI; YMOB, 1110 3aCTOCOBYIOTHCS
Ha BUPOOHMIITBI aMOHIaKy, HaWBaXXIUBIII Tally3i 3aCTOCYBaHHS a3oTy, ¢ocdopy,
dochop(V) oxcuay, amoHiaKy, HITpATHOI KHCIOTH, HITpartiB, opTodochaTHoi
KucioT, optodocdaris; gKicHI peakiii g BU3HaYeHHs opTodocdar-, aMoHii- Ta
HITpaT-10HIB.

2.3.6. Ilinrpyna Kapoony

Enextponni ¢gopmymu atomiB KapGony i1 Cuimimiro; amotpomHi Momudikarii
KapO6ony; monarta agcopOiii, aacopOIiiiHi BIACTUBOCTI BYTJIEIIO; XiMidHI (popmMynn
npoctux pedoBuH KapOony (Byriemro) 1 Cuminito (CHJINII0) Ta HAUHOMIMPEHIIMINX
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cnonyk Kap6ony 1 Cuminito; (i3uyHi Ta XIMIYHI BJIACTUBOCTEH MPOCTUX PEYOBUH
KapOony, Cuninito 1 HaiBaxmupimux crnoiyk Kapobony 1 Cumimito (kapOou(II)
okcuny, kapooH(IV) okcuay, kapOonaris, cummiii(IV) okcuay, cuiikaTtHOI KUCIIOTH,
CUJIIKATIB); ciocoOu no0yBaHHs Byruelto, cuiiiito, kapooH(Il) oxcuny, xapoon(1V)
OKCHUIy B JsabopaTopii Ta MNPOMHCIOBOCTI, HAWBAXXJIMBIIII Tajdy3i 3aCTOCYBaHHS
ByIJIeIto, anmasy. rpadity, xapooH(Il) oxcumy, xap6on(IV) okcuay, kapOoHaTiB,
riiporenkapOonariB, cumiid(IV) okcuamy, cuIiKaTHOI KUCJIOTH, CHIIIKATIB; SIKICHI
peaxiiii 115 BU3HaUYEHHs KapOOHAaT-, CUJIIKaT-10HIB.

3. Opraniuna ximis

3.1 TeopeTn4Hi 0CHOBH OPraHi4YHOI XiMil

[ToHATTS PO OpraHivyHi COOJYKU Ta OPraHIYHY XIMIIO; MPUPOHI Ta CHHTETHYHI
OpraHiuHi crnosyku. TeopeTuyHi OCHOBM OYyJOBU OpraHiuHMX CHOJyK. EjexkrpoHHa
OoynoBu atoma KapOoHy B ocHOBHOMY 1 30y/15keHOMY cTaHax. TUMHM XIMIYHUX 3B’ S3KiB
y MOJIEKyJIaX OpraHIYHUX CHOJyK. fBuia ridpuausailii eJIeKTpOHHUX opOiTaeit
atoma KapOony; sp 3 -, sp 2 -, sp-ribpunuzanii.c— 1 m— 3B’s3ku. Kiacudikartis
OpraHiYHUX CHOJIYK. JSIBUIIE TOMOJIOTiI, TOMOJIOTiB, TOMOJIOTIYHHX PSIAIB,
TOMOJIOTTYHOI PI3HHUIII; KJIACIB OPraHIYHMX CHOJIYK; 3araibHl (OpMYJ TOMOJOTTUHUX
PSAIIB 1 KJAciB OpPraHiyHUX crnoiyk. [IoHATTS nepBUHHUI (BTOPUHHMM, TPETUHHUM,
yeTBepTUHHMI) aToM Kapbony”. HoMeHknaTypa opraHiuHux coiiyk. SIBuiie i3omepii;
HOHSTTS 130Mep; CTPYKTYypHA Ta MPOCTOpOBa i3omepis. B3aemuuit BB atomiB abo
rpyn aTOMIB B MOJIEKYJIaX OPraHIYHHUX CIOJYK HA OCHOBI MEPEPO3NOALTY €1eKTPOHHOT
ryctuHd. KuciaoTHi 1 OCHOBHI BIIACTMBOCTI OpraHiyHuUX crnoiyk. Kiacudikarris
XIMIYHUX peakiliii B opraHiufiil ximii. XimiuHa Oe3reka 00 HIKIIJIUBOTO BIUIUBY
OpPraHiYHMUX CIOJYK Ha JOBKUUIA 1 30pPOB’S JIOAUHU, MOB’SI3aHUX 3 BUPOOHUIITBOM,
30epiraHHsM, TPAHCHIOPTYBaHHSM, 3aCTOCYBAHHSIM Ta BHIYYEHHSIM Y BHIJISII
IPOMHUCIIOBUX,  CUIBCHKO-TOCIOAAPCHKUX, TMOOYTOBMX Ta  IHIOMX  BIAXOMIB.
VY3aranbHEeHHS BIIOMOCTEH MPO OpraHivHi CIIOJTYKH.

3.2. ByrueBoani

Kmacudikaris, 3arampHi  (QopMyau  TOMOJOTIYHHMX  psAiB,  OynoBa,
HOMEHKJIaTypa, 130Mepisi BYTJICBOIHIB.
3.2.1. Aukann

3aranbHa (opmyia, HOMEHKIATypa, i3omepis, OyaoBa, (i3uuHi Ta XiMidHI
BJIACTUBOCTI, CIIOCOOM T0OYBaHHS aJIKaHIB; MOHATTS KPEKIHTY, 130MepH3aIlii.

3.2.2.AlIKeHH

3aranpHa (opmysia, HOMEHKIATypa, i3omepis, OyaoBa, ¢i3WYHI Ta XIMIidHI
BJIACTUBOCTI, CrocoOu AOOYBaHHS aJKEHIB, AKICHA peakIlisi Ha MOABIMHUN 3B'SI30K;
MOHATTS: TOJIMEpHU3aIlisi, TMOoJiMep, MOHOMEp, MOHOMEpHA JIaHKa, CTYMiHb
noJIiMepu3artii.

3.2.3. AukiHu

3aranpHa (opmyna, HOMEHKIATypa, i3omepis, OyaoBa, Gi3W4HI Ta XIMIYHI
BJIACTUBOCTI, CITOCOOM TOOYBaHHS, 3aCTOCYBAaHHS aJIKIHIB; SKiCHA PEaKIlis HA KPaTHUMA
3B'I30K.

3.2.4. ApomaTu4Hi ByIJieBO/JHi (apeHHn)



3aranpHa (opmysia, HOMEHKIATypa, i3oMmepid, OyaoBa, (I3MYHI Ta XIMIYHI
BJIACTUBOCTI, CIOCOOM JOOYBaHHS, 3aCTOCYBAaHHS apOMaTUYHHUX BYIJIEBOIHIB; MOHATTS
apOMaTUYHOCTI.

3.2.4. llpupoaHi xxepesna ByIrJieBOAHIB Ta IX nepepodka

[Tpupoanuii Ta cynyTHuil HapTOBI ra3u, HadTa; KPEKIHT Ta apoMaTU3aLlis
Ha(TONPOAYKTIB, JETOHAIllMHA CTIMKICTh OEH3MHY; CKJIaJ BYTUUIsS; OpoliemMu
n00yBaHHS PIAKOro NajuBa 3 BYr'ULIs Ta albTEPHATUBHUX JKEPET.

3.3. OKCHUI'¢HOBMICHI CIIOJIyKH

Knacugikamiss OKCUreHOBMICHMX CIIONYK; XapaKTEPUCTHUYHI TPYNHU KiaciB
OKCUT€HOBMICHUX CIOJIYK; HOMEHKJIATypa OKCUT'€HOBMICHUX CHOJIYK. ['1IpOKCHIIBHI
noxigHi ByraeBoAHIB  Knacudikamis TrigpOKCWIBHMX TOXIJHUX  BYIJIEBOJHIB;
XapaKTepUCTUYHA TPYyTa TiIPOKCHIIBHUX MOXITHUX BYTJICBOIHIB.

3.3.1. CnuptH

Knacudikaris crupriB. 3aranpHa Gopmyna, OyaoBa, HOMEHKIIATypa, 130Mepis,
BJIACTHBOCTI, CIIOCOOW JTOOYBaHHS, MOIIMPEHHS B TMPHUPOAI HACHYEHUX OJHOATOMHUX
CIIUPTIB, 3ryOHA /i aJKOTOJK0 Ha 370pOB’S JMOAWHU. [inepon (TIiepuH) SK
NpeJCTaBHUK 0araToaTOMHMX CIHPTIB; SKICHA peakilisi Ha OaraToaTOMHI CIUPTH.
®enon. @opmyna, OyaoBa, BIACTUBOCTI, CIIOCOOM TOOYBaHHS, 3aCTOCYBaHHS;, SKICHA
peakilist Ha eHo.

3.3.2. Aabaeriau

3aranbHa popmyna, OygoBa, HOMEHKIIATYpa, BIACTUBOCTI, ClIOcOOU J00OyBaHHS,
3aCTOCYBaHHS, MOIIUPEHHS B MIPUPO/II; SAKICHA PEAKI[IS HA albJAETIIHY TPYITY.

3.3.3. KapOoHoBi kucjioTH

Knacudikaris, 3araipHa ¢opmyna, OyJA0BH, HOMEHKIATypa, i30Mepis,
BJIACTHUBOCTI, CrIocoOM J00YyBaHHS, 3aCTOCYBaHHS, TOMIMPEHHS B MIPUPOJI1 KapOOHOBUX
KUACTIOT; OyJOBM Ta BIACTUBOCTI MHJIA 1 CHHTETMUHUX MHMHHX 3aC001B; HETaTUBHUI
BIUITMB CHHTETUYHUX MUWHUX 3aC001B HA JOBKLJIA.

3.3.4. Ecrepu. Kupu

3aranmbHa  dopmyna, knacudikamis, OymoBa, HOMEHKIATypa, 130Mepi,
BJIACTHUBOCTI, CIIOCOOM M00yBaHHS, 3aCTOCYBaHHS, TOIIUPEHHS B TMPUPOJAI €CTepiB
KapOOHOBUX KHUCIIOT; O10JIOT1YHA POJIb KUPIB

3.3.5. ByrueBoau

Cxmaz, MONEKYISIpHI, CTPYKTYpHI (QOopMyNnH TIIOKO3U, (PPYKTO3H, caxaposw,
KpOXMaIo 1 IEI0NIo3H, Kiacudikailisg, OymoBa, (pi3muHi Ta XIMIYHI BIIACTHUBOCTI,
noOyBaHHS, 3aCTOCYBaHHS, OIOJIOTIYHA pOJIb BYIJIEBOMIB; SKICHI peakilii s
BU3HAYCHHS TIIOKO3M, KPOXMAJIO; 3aCTOCYBAaHHS TJIOKO3HM, Caxapo3W, KPOXMaIIo,
EJTI0JI03H; TIOHSITTA MPO IMITYYHI BOJIOKHA.

3.3.6. AMinn

3aranpHi GopMynu, OyqoBa, HOMEHKIATypa, 130Mepis, BIACTHBOCTI, CIOCOOHU
no0yBaHHs, 3aCTOCYBaHHS, PO3MOBCIOKCHHS y IPUPO/Ii aMiHIB

3.3.7. AMIHOKHCJIOTH

Cxman, xmacudikamis OymoBa HOMEHKJIATypa i3oMepis (i3wuHi Ta XIMIYHI
BJIACTUBOCTI J00YBaHHS, 3aCTOCYyBaHHS, OI1OJIOT1YHA POJIb aMIHOKHCIIOT, TOHSTTS:
aM(oTepHICTh aMIHOKHUCIIOT, OIMOJISIPHUN 10H; U-, TPHU-, MOJTINEITH/IN.



3.3.8. binku

BbynoBa, BnacTUBOCTI, 3acTOCyBaHHS, O010JOT1YHOT poji OUIKIB, KOJbOPOBI
peaxiii Ha OUIKHK; 610JI0T1YHA POJIb AMIHOKHCIIOT, OUIKIB.

3.3.9. CuHTEeTHYHI BMCOKOMOJICKYJISIPHI PEYOBHHH i MOJTIMepHI MaTepiaau
HA IX OCHOBI

Knacudikanis BHCOKOMOJIEKYJISIPHUX PEYOBUH; METOU CUHTE3Y
BHCOKOMOJICKYJISIPHUX PEUYOBHUH; OyJ0Ba 1 BJIACTHBOCTI MOJIMEPIB; TEPMOILJIACTUYHI
MOJTIIMEPH 1 TJIaCTMACH HA X OCHOBI; MOHATTSA MPO CUHTETUYHI BOJIOKHA; 3HAUCHHS
MOJIIMEPIB Y CYCHUIBHOMY T'OCIIOIAPCTBI Ta MOOYTI.

4. O0uymcJieHHA B XiMil.

4.1. Po3B'siyBaHHs 32124 3a XIMIYHUMH (popMYyJIaMHU

OauHuUIll BHUMIPIOBaHHS MOJIIPHOI MacH, MOJISIPHOTO 00'eMy, KUIbKOCTI
PEUYOBHHM, 3HAYEHHS MOJIIPHOrO 00'eMy 3a H.y., crajoi ABoraapo, dopmyn ais
OOYUCIIEHHS KUTbKOCTI PEYOBUHH, KIJTBKOCTI YACTUHOK Y MEBHIM KUIBKOCTI PEYOBUHH,
MacoBOi YaCTKHU €JIEMEHTa B CIIOJYIll, BIJHOCHOI TYCTHMHHU Ta3y, MacoBoi (00'eMHOT)
YaCTKU KOMITOHEHTa B cyMiili. BupaskeHHs1 KUIbKICHOTO CKJIaJy pO3YUHY

4.2. BupaskeHHsl KiJIbKiCHOI0 CKJIaAy PO3YHHY

[ToHATTS MAacOBOT YaCTKH PO3YMHEHOT pEYOBUHU, Maca pO3UnHY.

4.3. Po3B'si3yBaHH 32124 32 PIBHAHHAMU peakuii

ANropuT™MH pO3B'A3KY 3a/1ay 3a PIBHAHHAM peakiiii; MOHSTTS: BUXIJ MPOAYKTY
BiJl TEOPETUYHO MOXKIIMBOTO, HAJIJTUIIIOK PEYOBUHU



CIIMCOK PEKOMEHJOBAHOI JIITEPATYPU

1. bypuncbka H. M. Ximis. 7 knac. Kuis : [lepyn, 2007.

2.bypunceka H. M. Ximis. 8 knac. Kuis : Ilepyn, 2008.

3. bBypunceka H. M., Benuuxo JI. I1. Ximis. 9 knac. Kuis : [lepyn, 2009.

4. bypunceka H. M. Ta in. Ximiga. 10 kmac (mpodinbHuii piBenb). KuiB :
[lenaroriuna mymka, 2010.

5. Bennuko JI. I1. Ximist. 11 knac (akagemiunuii pisenb). Kuis : Ocsira, 2011.

6. Bopouenko T. I. Ximis monusa. Lle Tpeba 3Hatm koxknomy / TersiHa
Boponenko, Tersina [Baxa. Kuis : IlIkonu cBit, 2011. 128 c.

7. Ny6oBuk O. A. 30ipHUK 3aBIaHb JUIsl JEpkKaBHOI MiJICYMKOBO1 aTecTarii 3
ximii. 11 knac. KuiB : LleHTp HaB4aibHO-MeTOAMYHOI JiTepaTypu, 2011.

8. Kotnsip 3. B. Ximis enementis / 3. B. Kotmsp, B. M. Kotsip. Kuis @ Bun. aim
«ITepure BepecHs», 2016. 224 c.

9. Jlameschka I'. A. Ximis (piBeHb cTaHAAPTY): NiApyd. A 10-ro kiI. 3aKi. 3ar.
cepen. oceitu / I'. A. JlameBcrka, A. A. Jlamescbka, C. P. FOmenko. KuiB : ['eHesa,
2018. 192 c.

10. JTameBcrka I'. A., Turtapenko H. B. 30ipHuk 3aBmaHbp 1y JepiKaBHOI
migcymkoBoi atectamii 3 ximii. 9 kmac. KuiB : lLleHTp HaBYaIbHO-METOIMYHOL
mitepatypu, 2011.

11. JTameceka I'. A., JlameBcrka A.A. Ximisg. 11 kmac (piBeHb CTaHAApTY).
KwuiB : I'enesa, 2011.

12. Jlamescrka I'. A. Ximia. 7 xinac. Kuis : I'enesa, 2007.

13. Jlamescrka I'. A. Ximia. 9 knac. Kuis : I'enesa, 2009.

14. Jleencon 1. A. JluBoBmxkHa ximis / 1. A. Jleencon. XapkiB: Panoxk, 2011.
176 c.

15. ITomens II. II. Ximig (piBeHb cTaHmapty) : miapyd. mius 10 k. 3akiajiB
3aranbHOi cepenuboi ocBit / I1. I1. ITomens, JI. C. Kpukis. Kuis : BL[ «Axamemisy,
2018. 256 c.

16. Tlonens II. II., Kpuxms JI. C. Ximigs. 10 xmac (piBeHb CTaHAApTY,
akajeMmiuHu# piBeHsb). Kuis : Akagemis, 2010.

17. Tlonens I1. T1., Kpuxms JI. C. Ximis. 7 knac. Kuis : Axkagemis, 2007.

18. Tlomens I1. I1., Kpuxmns JI. C. Ximis. 8 knac. Kuis : Axkagemis, 2008.

19. Tlomens I1. I1., Kpuxs JI. C. Ximis. 9 knac. Kuis : Axkagemis, 2009.

20. Tlomens I1. I1., Kpukns JI.C. Ximisa. 11 knac (akamemiuamii piBeHb). Kuis :
Axagewmis, 2011.

21. Cmans 1O. Likasa ximis. XKutrenuc pevosun / FOns Cmans. JIsBiB : Bun/Bo
Craporo Jlesa, 2016. 112 c.
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22. Turapenko H. B. Xiwmia. [loBHuil kypc. YHIBepcaidbHUN MOBIIHUK s
BUITYCKHHKIB Ta a0iTypieHTiB. KuiB : Jlitepa JIT, 2011.

23. Toamauosa B. C. ta 1. Cy4yacHa TEpMIHOJIOT1S 1 HOMEHKJIATypa OpraHiqyHUX
cnonyk. TepHonine: HapuansHa kuura. bornan, 2008.

24. TonmauoBa B. C., Koryn O. M., Jly6oBuk O. A., ®imaitno C. C.
Homenknatypa opraniynux crnonyk. Tepnoniias: Manapiseis, 201 1.

25. Spomenko O. I'. XiMmig (piBeHb cTaHaapTy): niapyd. 1 10 k. 3akiais
3araibHOi cepeboi ocBiTH / O. I'. Spomenko. Kuis : YOBL «Opion», 2018. 208 c.

26. Spomekko O. I'. Ximig (piBeHb CTaHAAPTY): MIAPYY. IS 8 K. 3aKjiajaiB
3arajbHOI cepeboi ocBiTh / O. I'. Apomenko. Kuis «Ophnion», 2016, 256 c.

27. SIpomenko O. I'. Ximia. 7 kinac. Kuis : Cranina, 2008.

28. Spomenko O. I'. Ximig. 9 knac. Kuis : OcBita, 2009.

29. . Spomenko O. I'. Ximis. 10 kiac (piBeHb CTaHAAPTY, aKaJeMIYHUN PIBEHbD).
Kwuis : I'pamora, 2010.

30. SApomenko O. I'. Ximis. 11 knac (piBens cranaapty). Kuis : 'pamota, 2011.

InTepHeT-caiiTH, AKI MICTATH KOPUCHI MaTepiaau 3 XiMmii:

1. http://chemistry/chemists.com.

2. https://www.facebook.com/www.chemisjohn.org.

3. http://www.thoughtco.com/chemistry/4133594.

4.https://osvitoria.media/experience/7-knyg-yaki-dopomozhutkrashhezrozumity-
himiyu/.
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