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1. TIOSICHIOBAJIbHA 3AINMCKA BCTYINHOIO JOJATKOBOIO
BUITPOBYBAHHS (CHIBBECIIM)

[Iporpama nmpu3HayeHa it abiTypi€HTIB, K1 OaXXarOTh OTPUMATH BUIILY OCBITY
3a cnemianbHicTIO 014 Cepennsi ocBita «bionoris», ta 6.040106 «Ekomoris Ta
OXOpOHA HABKOJIMIIHBOTO cepenoBuiay (ramy3p 3Hanb 0401 [Mpupomuudi HayKw)
11 3100yTTA OCBITHBOTO cTyneHs «bakanaBp» Ha 6a3i 3100yToro OKP «momoammii
crieriaimict»  crnemianbHocTel: «llpuknagna exosoris», «JlikyBagpbHa copaBay,
«CecTpuHCBKa cripaBay, «Meanko-npodilakTuyHa CrpaBa», «AKylIepcbKa CIipaBay,
«Berepunapna meauimHay, « TexXHOJIOTIST BUPOOHUIITBA Ta TEXHOJIOTIS MEPEpOOKU
MPOJIYKTIB TBAPUHHUIITBAY, «PUOHUIITBO 1 aKBaKyJIbTypay», «JlicoBe TocmoaapcTBoy,
«JlicozaroTiBis 1 mepBUHHA 00pOOKa JepeBUHU», «3eyeHe OyAIBHUIITBO 1 Ca0BO-
MapKoBe TrocroiapcTBo», «lIpoMucioBe KBITHUIITBO», «OpraHizailis 1 TEXHOJOTiSA
BEJICHHS (PEepMepChKOro TOCMOJApPCTBA» € TMEpeBipKa BIAMOBIAHOCTI  PIBHS
NIArOTOBKM MaiOyTHIX (axiBuiB ['amy3eBoMy CTaHAapTy CEpeaHbOl CHelialbHOi
OCBITH 13 3HaHb XIMIi.

3MICT mporpaMu BIANOBIAA€E YMHHIA mporpami 3 Ximii s 7-11 kmaciB
3arajbHOOCBITHIX HaBYAJIbHHUX 3aKjaaiB. MeTa mporpamMu — OUIHUTU Yy a0ITypI€HTIB
piBeHb C(hOPMOBAHOCTI KJIFOUOBUX KOMIIETEHTHOCTEH 3 XIMil Ta 3/1aTHICTh HABYATUCH
y BUIIIOMY HaBYAJIbLHOMY 3aKJIa/il JIJIsl IOIaIBIIIOT0 OBOJIO/IIHHS CIIEIIAJIbHICTIO.
Peanizaniss METH 1OCSITaeThCsl BUKOHAHHSIM TaKUX 3aB/IaHb:
® BUIBUTU pIBEHb 3HAHb aOITYpIEHTIB Ta PO3YMIHHS HHUMH (HAKTUYHOTO
Marepially 13 3arajbHOi, HEOpPraHIYHOi, OPraHiyHOi XiMmii BIAMOBIIHO 0O
HOPMAaTHUBHUX BUMOT 3 XIMIi IIUISIXOM YCHOT'O €K3aMEHAI[ITHOr0 ONUTYBaHHS;
® BUIBUTU pIBEHb CPOPMOBAHMX YMIHb 1 HAaBMYOK 3 XiMii BIAMNOBIJHO 0
HOPMATHUBHUX BUMOT;
® BUSIBUTU MPUPOJAHI 3aJaTKU IHTEJEKTY, MaMm’sITI Ha OCHOBI 3aCBOEHHS
CUCTEMHM 3HaHb NP0 PEUOBUHU Ta iX NEPETBOPEHHS.



KPUTEPIi OLIIHIOBAHHS 3HAHb ABITYPIEHTA HA BCTYITHOMY
JOJATKOBOMY BHUITPOBYBAHHI
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0-99

Oanu

Huzbkuit

AOGiTypieHT Mae (¢parMeHTapHi
VSBJICHHS TIPO OCHOBHI TOHSTTS,
3aKOHU 1 Teopii Ximii, BIATBOPIOE
OKpeMi YaCTHHH IIKUTLHOTO KYpCYy
X1Mii; HEIOCTAaTHLRO BOJIOIIE
CY4acHOIO  TEpMIHOJIOTIEI0  Ta
HOMEHKJIATYpPOIO XIMIYHUX
CHONYK. AOITYpIEHT MpPOSBISE
BIJICYTHICTh XIMIYHOTO MHCJICHHS,
37IaTHICTH aHaIi3yBaTH,
y3arajJbHIOBAaTH Ta  OIIIHIOBATH
HaBYAJIBHUNA MaTepial 3 XiMii.

OOcsr mpaBWIBHHX BIIMOBIIEH Ha
TECTOBI1 3aBIaHHs cTaHOBUTH < 50%.
Y alitypieHTa BIACYTHI yMIiHHS
BUKOPHCTOBYBATH TEOPETUYHI
3HAHHS 13 3arajibHOi, HEOpPraHIYHOT
Ta Opra”HiyHoi Xximii B  HOBHX
CUTYyAIlisIX TPH HANMCaHHI XIMIYHUX
dopmMyn Ta  piBHAHB  XIMIYHHX
peakimiii T dYac po3B’A3yBaHHS
3a]ad4 1 JIAHI[I0KKiB IIEPETBOPEHb.

100-139
OairiB

3a10BUIBHUNA

AOiTypieHT  Mae (parmeHTapHi
YSIBIIGHHSI TIPO OCHOBHI TTOHSTTS,
3aKOHU 1 Teopii XiMii; MmepeBa)xKHO
Jla€ TMpaBUJIBHI BIAMOBIAL JIUIIE HA
3aBJaHHdg, 110 IOB’sA3aHl 3
BIITBOPEHHSAM 3HaHb Ha piBHI
3amam'sITOBYBaHHS Ta YacCTKOBO —
Ha piBHI pO3yMiHHS. AGITYpi€HT
MMOBEPXHEBO  BOJIOJII€E  YMIHHSM
XIMIYHO MHCIIUTH, aHATI3yBaTH Ta
BUKOPHCTOBYBATH 3HaHHS
MIKUIBHOTO KYpCY XiMii.

OOcsr mpaBWIBHHUX BIIMOBIIEH Ha
TECTOBI 3aBAAaHHSA CTaHOBUTH S0-
75%. ABGITYpi€eHT NOMyCKa€e MOMUIIKU
Opy CKJIAAAaHHI XIMIYHUX (opMyI
PEYOBHH, PIBHSIHBb XIMIYHUX PEaKIIii,
Ha3B HEOPraHiYHUX Ta OpraHiuHUX
PEUOBHH, TIpU PO3B'S3yBaHHI 3ajad
Ta  OOYUCIEHHAX, HE  3aBXKIU
NpaBWIBHO  3allUCYE  TPOAYKTH
peakiiiii XiMiYHUX epeTBOPEHb.

140-169
OaniB

JlocTaTHii

AOITypi€eHT BUABIISIE 3HAaHHS Ta
PO3yMiHHS HAaBYaJIbHOTO
Marepiany MKITBHOTO Kypey XiMmii,
ayie JOIMYCKAa€ HE3HAYHI MOMUIIKH
NpHU 3aCTOCYBaHHI IUX 3HaHb Yy
HOBHMX CHUTYyallisIX Ta BHpIIICHH]
TECTOBUX 3aBIaHb, SIK1
nependavaroTh aHai3 Ta
y3araJbHEHHS IMX 3HAHb.

OOcsr mpaBWIBHHUX BIIMOBIIEH Ha
TECTOBI 3aBIaHHA CTAHOBUTL > 75%.
VY po3B's3kax Ta MOSCHEHHSX TIiJ] 4ac
BUKOHAHHS  3aBOaHb  MICTHUTBCSA
OKpeMi HETOYHOCTI, HE3HaYHI
TIOMUJIKH.

170-200
OaiiB

Bucokuit

AGiTypieHT Jae MPaBUIIbHI
BIZIIOBIAl HA 3aBJaHHS HAa OCHOBI
3HaHb 1 PO3YMiHb OCHOBHHX
MOHATh, 3aKOHIB 1 TEOPIH B XiMifi,

yMie BUKOPHCTOBYBAaTH
TEOPEeTHYHI 3HAHHA Yy HOBHUX
CHUTYaIlisIX; aHaJi3yBarHu,

CUHTE3YBaTH Ta OILIIHIOBATH
3aCBOEHUN HaBUAIBHUN Martepiai
Mpu  pO3B’s3aHHI  3aJad  Ta
CKJIaJlaHHI  PIBHSAHb  XIMIYHUX
MIEPETBOPCHb.

OOcsr mpaBUIBLHUX BIANOBiAECH Ha
TECTOBI 3aBJIaHHS CTAaHOBMThH
=100%. [Ipu HEOOX1THOCTI1
pO3B’sI3aHHSA 3aBJaHb
CYNPOBODKYIOTbCS  IPYHTOBHHUMH,
JIOTTYHUMH MOSICHEHHIMHU.




SAkiio aGITypieHT IiJT Yac BCTYMHOTO BUIIPOOYBAaHHS 3 KOHKYPCHOTO MPEAMETY
HaOpaB Big 0-99 GaniB, TO JaHa KIJIBKICTh 0ajiiB BBAXKAETHCS HE JIOCTATHBHOKO JIJIS
JOTYCKY B y4acTi y KOHKypcHOMY Bij10opi g0 HITY imeni M. I1. JIparomanosa.

OuiHioBaHHSI pIiBHS 3HaHb aOITYpIEHTIB MPOBOAUTLCA KOXKHHUM 13 4YJICHIB
IPEIMETHOI KOMICIi OKPEMO, BIJIMOBIJIHO 10 KPUTEPIiB OLIHIOBAHHSA. 3arajbHui Oan
OI[IHIOBaHHS PIBHA 3HaHb a0ITypi€HTa BUBOJUTHCA 3a pe3ylbTaTaMd OOTOBOPEHHS
YlIeHaMH KOMicii OCOOMCTHUX OIIHOK BIANOBiAeH aOiTypieHTiB. bamu (OLIHKK)
BCTYNMHOTO ()axOBOTr0 BUIIPOOYBAHHS BUTOJIOIIYIOTHCS TOJOBOIO MPEIMETHOI KOMICIT
yciM alITypi€HTaM, XTO MPUIMaB y4acTh y BUIPOOYBaHH1 MIC/Is 3aKIHYSHHSI 1CTIUTY.

3. 3MICT NIPOT'PAMU JOJATKOBOI'O BUIIPOBYBAHHS

3.1. BATAJIBHA XIMIsA

OcHoBHi XiMiuHi MOHATTS i 3akoHM B Ximii. [loHATTS peuoBuHa, BizudHE TLIO,
Marepiajl, aToM, MOJIeKyJa, HOH, XIMIYHMH €JEeMEHT, MPOCTa PEeYOBHMHA, CKJIajHa
pEUYOBHHA, XIMIYHA CIIOJYyKa, BaJICHTHICTh, CTYMHIHb OKHCHEHHS, XIMIYHA peaKilis,
xiMiyHa (opmyna, cxemMa peakiii, XiMIYHE PIBHAHHS, BIJHOCHI aTOMHA,
MOJIEKYJIIpHA, (POpMyJIbHA Macu, MOJISIpHA Maca, KIJIbKICTh PEYOBUHU; HA3BH 1 CKJIa]
OKpPEMHUX THUIIIB CyMIIIed pEYOBUH; METOAMU PO3AUICHHS CYMIIIEeH; OJUHUIII
BUMIPIOBaHHA MacH, O0’€My, KUIbKOCTI PEYOBMHM, TYCTHHHU, MOJIAPHOI MacH,
MOJISIPHOTO 00’€My; 3HAUYEHHS TEMIEPATYPH i TUCKY, SIKI BIANOBIIaI0Th HOPMAJIbHUM
yMoBaM (H. y.), MOJISIpHUIN 00’eM ra3y (3a H. y.); YUCJIO ABOTaJpO; CEPEeIHs BITHOCHA
MOJIEKYJISIpHA Maca MOBITPs. 3aKOH ABOTaApoO.

Ximiyna peakmia. 3akoHu 30€peXEHHS Macu pPEYOBHH, 00 €MHHX
CIIBB1JIHOIIIEHB T'a31B IPU XIMIYHUX PEAKIIIsX.

Knacudikamist xiMiuHuxX peakuiid. Peakiii cromyuyeHHs, po3Kiaqy 3aMillleHHS,
oOminy. HeoOopoTtHi Ta o060poTHi XiMiyHi peakuii. TergoBuil epexT XiIMIYHOT
peaxiii, TepMOXIMIYH1 PIBHSIHHS.

OxkucHO-BITHOBHI peakiii. IIpoliecu OKHWCHEHHS Ta BIAHOBJICHHSA. 3HAYEHHS
OKHUCHO-BIJJTHOBHHUX PEaKIliil y MPpUPOAl Ta TEXHIIII.

HIBuAKICT XIMIYHUX peakiliii. 3aJIeKHICTh IIBUJIKOCTI peakilii BiJl MPUPOAH
pearyrouux peYOBUH, KOHIICHTpAIlli, IUIOI[ IIOBEPXHI 3ITKHEHHS pearyrouux
pedoBuH, Temrnepatypu. Karanizatopu.

bynoBa aromiB Ta mnepiogmunuii 3akoH. IlepiogmynHa cucremMa XiMIiYHHX
eiaemeHTiB JI.I. MenneneeBa. Cxman aToMHUX snep (mpoTonu i HeWTporu). Ckian
aToMa; TOHSTTS HYKJIOH, HYKJIJ, 130TOMH, TMPOTOHHE YHCIIO, HYKJIOHHE YHUCJIO,
opOiTasib, €HEPreTUYHU piBeHb (MiAPiIBEHb), EJIEKTPOHHA OOOJIOHKA, CHAPEHUM
(HecmiapeHHi) €NEeKTPOH; CyTh fBHILA PaTlOaKTHUBHOCTI; (GopMu S- 1 p-opOiTasuei,
pPO3MIIIIEHHST p-OopOiTaneil y TpoCcTopi; MOCHIIOBHICTh 3allOBHEHHS €HEPTeTUYHUX
pIiBHIB B aTOMi.

[lousaTTs Mpo panioakTUBHUN pPO3Maj XiMIYHUX ejeMeHTiB. [3oTomu. bynosa
CJIEKTPOHHUX OOOJIOHOK aTOMIB XIMIYHMX €JIEMEHTIB Majiux mepioaiB. OcoOIuBOCTI
OyJ1I0BU €JIEKTPOHHUX 000JIOHOK aTOMIB €JIEMEHTIB MEPIIOTO-TPETHOTO MEPIOIiB.

Bigkpurtsa JI.1. MeHnneneeBum nepiogMYHOr0 3aKOHY Ta CTBOPEHHS MEP1OAUIHOT
cucteMH XimMiuyHuX enemeHTiB. CydyacHe opMyIIIOBaHHS MEPIOAUIHOTO 3aKOHY.

Benmuki Ta mam mnepioad, rpynu Ta MIATPYNH. 3aleKHICTh BIACTUBOCTEH
€JICMEHTIB BIJl TOJOXKECHHS B TMEPIOAUYHIA CHUCTeMi. XapaKTepHUCTHKA XIMIYHOTO
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€JIeMEHTa 3a TMOJIOKEHHAM B TEPIOJAMYHIM cucTeMi Ta OyJ0BOK aToMma.
[lepioguyHiCTh 3MIHM BIJIACTUBOCTEH TMPOCTUX PEYOBUH 1 CIHOJYK €JIEMEHTIB.
3HauyeHHs IEPIOAUYHOTO 3aKOHY.

XimiuHuii 3B’130K. OCHOBHI THUIM XIMIYHOTO 3B 3Ky (MOHHMI, KOBaJICHTHUH,
BOJHEBUI, METATIYHHI ); TUIIM KPUCTAIIYHUX IPATOK; MOHSTTS €JIEKTPOHETaTUBHOCTI,
CTYMiHb OKMCHEHHS, KPAaTHICTb KOBAJEHTHOTO 3B’SI3KYy, G- 1 T-3B’SI30K, MOJISIPHICTD
KOBAJIEHTHOTO 3B’A3KY.

JIOHOPHO-aKIENTOPHUI MEXaH13M YTBOPEHHS KOBAJIEHTHOTO 3B’SI3KY.

Bopa. Pozunnn. Teopist enekrpositTuanoi guconiauii. Po3unnu. Po3unnHicTh
pEeUOBHUH. 3alE€KHICTh POZYMHHOCTI PEUOBHH BiJ iX MPUPOIH, TEMIIEPATYPU 1 TUCKY.
TemnoBi edextn npu poszunHeHHI. CrnocoOM KITBKICHOTO BHUPAXEHHS CKIIaTy
pO34MHIB (MacoBa 4acTKa PO34MHEHOi pedoBUHM). ['ycTrHA po3unHiB. [IOHATTS mpo
KpucTanorigpatu. lIpuroryBaHHs BOJHUX PO3YMHIB TBEPAUX 1 PIIKUX PEYOBHH 3
MEBHOIO MACOBOIO YACTKOI PO3YMHEHOI pEYOBUHHU.

Enexrponitnuna mucoramis. Crymine aucomianii. CTymiHYacTa JUCOIIAIIS.
CuiibHi Ta ci1abKi eJIEKTPOJIITH. BIacTUBOCTI OCHOB, KUCIIOT Ta COJICH y CBITJII TEOpii
CIEKTPOMITHYHOI aucorriamii. Peakiii oOMiHYy B poO34MHaX e€JIEKTPOJITIB. Wonuo-
MOJIEKYJISIPHI PeaKilii.

3.2. HEOPTAHIYHA XIMIsI

HaiiBaxuiuBimi KjIacu HeoOpraHiyHux cnojyk. Okcuau. BuzHaueHHs, Ha3BH,
kiacudikaris, Gpi3ugHi 1 XiMI4HI BIACTUBOCTI, CITIOCOOU TOOYBaHHS.

OcHoBu. Busnauenns, Ha3Bu, Kiacudikailisg, Gi3udHi 1 XiMIYHI BJIACTHBOCTI,
criocobm 100yBaHHS.

Kucaoru. Buznauenns, Ha3Bu, kiacudikailis, Gpizudi 1 XiMidHI BJIACTHBOCTI,
criocoOu 100yBaHHS.

Coai. Busnauenns, Ha3Bu, Kiacudikaiisg, (i3umdHi 1 XiMidHI BIACTHBOCTI,
crocoou 100yBaHHs.

AMporepni cnionyku. [TouarTst amporepHOCTi; (13UUHI 1 XIMIUHI BIIACTUBOCTI,
criocobu n1o0yBaHHS aM()OTEPHUX OKCHUIIB 1 T1IAPOKCUIB.

MerauiyHi ejieMeHTH Ta iX cnoayku. Meraau 3arajbHi BiZoMocTi mpo
MeTAJIiYHi eJIeMeHTH Ta MeTajau. MeTaniyHl eJIeMEeHTH, X MICIE B MEePioJIUYHIN
cuctemi. OcoOJMBOCTI OY/I0BH METATIYHUX €JIEMEHTIB. MeTaiuHui 3B’ SI30K.

Mertanu. EnekTpoxiMiuHHMM psifi aKTUBHOCTI MeTaliB. 3araiabHi Pi3uyHi 1 XiMI4HI
BJIACTUBOCTI MeTamiB. [IOHSTTS mpo KOpo3iro Ta criocoou 00POTHOU 3 HEHO.

3aranbHi ciocodu 100yBanHa MeTaniB CrutaBu. BupoOHUIITBO YaByHY 1 CTaJIl.

JlyxHi i 1y:KHO3eMeIbHI eJieMeHTH. JIyXH1 eleMeHTH, 1X Miclle B IepioguIHIN
cucteMmi, OymoBa aromiB. Hatpiit 1 kamii. Cnonyku Hatpiro 1 Kamito B mpupoi.
INuapoxcuau Hatpito 1 Kaniro, iXHi B1acTUBOCTI, 100yBaHHS, 3aCTOCYBaHHS.

Marnit 1 Kaneiiii, miciie B mepioauyHid cuctemi, OyJoBa aTOMIiB 1 HOHIB,
nomupeHicte 'y npupoai. Oxcun 1 rigpokcus Marnito, Kanbiiro, ix XiMidHI
BJIACTUBOCTI, TOOYBaHHS 1 3aCTOCYBaHHS.

XiM14HI BJACTUBOCTI; c1ocoOu 100yBaHHs; Ha3BU Ta (POPMYJIM HaWBaXKJIMBIILIUX
CIOJIYK; TIOHSTTS TBEPAOCTI BOJM; Tally3l 3aCTOCYBAHHS HAWOUIbII MOIIMPEHUX
cionyk Harpiro, Kamiro, Marnito, Kanbiito; sikicHl peakiii Ha Wonu Kaubiiiio i
bapiro, xiMiuH1 (hOopMyJT 1 HA3BU HAMOUIBII MOMIMPEHUX KaTIMHUX JOOPUB.

ANIOMiHIl Ta CHOJYKH. AJIIOMiHiIO. AJIOMiHIM, HOTO Miclie B TEplOAUYHIN
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cuctemi, OynoBa aroma, IMOLIMPEHICTh B MOpUpoal.  AMQOTEpHICTH OKCHAY 1
T1APOKCUIY AJIFOMIHIIO.

XiMI4H1 BIAaCTUBOCTI; CITIOCOOM JOOYBaHHS; HA3BU Ta (YOPMYJIM HAUBAXIIMBILINX
CIIOJYK; Taiay3l 3acTOCYBaHHsS aJIIOMIHIIO Ta HaWOUIbII TMONIMPEHUX CIIOIYK
Amominito. Cioayku AJNIOMIHIIO B TPUPOJ1, HOTO POJIb Y TEXHIIII.

®epymM. 3amizo. Cnoayku @epymy. OepyMm, Oys0Ba aToma 1 HoHA, MOMUPEHHS
B mpupoai. 3amizo. Di3uyHi 1 XIMIYHI BJIACTUBOCTI 3amiza. OKCHUIU 1 T1APOKCUIU
®epymy. XiMiuHI BJIACTHBOCTI; crocoOu ao00yBaHHS; Ha3Bu Ta (Qopmynu
HAWBaXJIMBIIIUX CIOJYK; Tajdy3l 3aCTOCYBAaHHS 3ajli3a Ta HaWOULIbLI MOIIMPEHUX
crionyk Pepymy.

XiMi4HI peakIlii, Ha SKUX 0a3yeThCcsi BUPOOHUIITBO YaBYHY 1 ctaii. Posb 3amiza
Ta WOTO CIUIABIB y TEXHIIII.

Meranun B cydacHiii TexHimi. OCHOBHI CIOCOOM MPOMUCIOBOTO J0OYBaHHS
METaliB: BIJHOBJIECHHS BYTruUIsIM, BogHeM, kapOoH(II) okcumom, amroMoTepmis,
CJICKTPOXIMIYH1 CIIOCOOM JOOYBaHHS METaJIB 31 CIIOIYK METaIYHUX €JIEMEHTIB.

Hemerauiuni esiemeHTH Ta ix cnoayku. Hemeraan HemeraniuHi eieMeHTH.

Bogens i cmoayku Iinporeny. Enextponna ¢opmyna aroma ['inporeny;
xiMiyHa (opmysa nmpoctoi pedoBuHU ['iaporeHy — BOAHIO; (pi3MUYHI BIACTHBOCTI
BOJIHIO 1 BOJIM; XIMIYHI BJIACTUBOCTI BOJHIO 1 BOJHU; COCOOM AOOYBaHHS BOJHIO B
Jaboparopii Ta MPOMUCIOBOCTI; CIOCOOM OYMUILEHHS BOAMW; HAWBAXXJIMBIII Taly3l
3aCTOCYBAHHSI BOAHIO 1 BOJIU; JOBECHHS HAsIBHOCTI BOJIHIO.

Cunouayku rajsoreniB. Exexrponsi ¢opmynu aromiB @iyopy Tta Xiopy; XiMidHi
dbopMyIM MpPOCTHX pPEYOBUH rainoreHiB (propy, xijopy, Opomy, Homy); XIMIuHI
dbopMynaM 1 Ha3BM HAWUMOMIMPEHINIUX CIOJYK TajoreHiB; (i3W4yHI BIIACTUBOCTI
HAaWBAKJIUBIIINX CIOJYK TaJOreHiB (TiIpOTeH XJOpUIYy, TaJOTEHIIIB METaTlYyHUX
€JIEMEHTIB); XIMIUHI BJIACTUBOCTI XJIOPY 1 TIPOTEH XJIOPHAY; CHOCOOW TOOYBaHHS
XJIOpY Ta TIAPOTEH XJIOpUIY B Jabopatopii Ta MpOMHUCIOBOCTI; HABaXKIIMBIIII TaTy3i
3aCTOCYBaHHS XJIOpY, TIAPOTEH XJOPHAY, XJOPHUIIB;, SKICHHX peakuii aJis
BU3HAYCHHS TaJIOTCHII-HOHIB.

Hinrpyna Oxcureny. Enekrponna ¢opmyna aromiB Oxcureny i Cynbdypy;
anotponHi Moaudikaii Oxcureny 1 Cynsdypy; XiMiuH1 HOPMYITH TPOCTHX PEUYOBUH
Oxcureny (kucHio, 030Hy) 1 Cynpdypy (Cipku) Ta HaWNOIIMPEHIMIUX CIOIYK
Oxcureny 1 Cynbsdypy; ¢i3udHi Ta XIMIYHI BJIACTHBOCTI pedyoBUH OKCHUTEHY 1
Cynedypy (kucHwo, o30Hy, cipku, cyabdyp(lV) oxcuny, cynbdyp(VI) oxcuny,
Cylb(aTHOI KHUCIOTH, Cyib(}ariB); crnocoOu A00yBaHHS KHCHIO, O30HY, CIPKH,
CyJb(aTHOI KMCIOTH B JJAOOpaTopii Ta MPOMUCIOBOCTI; YMOBH, IO 3aCTOCOBYIOTHCSA
Ha BUPOOHMIITBI CyJb(PaTHOT KUCIOTH; HaWBAXJIUBIIII Tally31 3aCTOCYBaHHS KHCHIO,
cipku, cynbbyp(lV) okcuny, cynbdyp(VI) oxcuny, cyiabdaTHOT KHUCIOTH Ta
cyJb(daTiB; SKICHA peaKIlis Il BU3HAYEHHS CYIb(daT-HOoHIB.

Hinrpyna Hirporeny. Enextponni ¢gopmynu atomiB Hitporeny 1 ®ocdopy;
anotponHi moaudikamii ®ocdopy; ximiuai Gopmynu npocTux pedoBuH HiTporeny
(azoty) 1 CDoccbopy (6iyoro 1 4EPBOHOTO (bOC(bopy) HaNNOIIUPEHIIITNX CIIOJIyK
Hitporeny 1 ®ocdopy, HaWNOMMPEHIMUX MiHEpaIbHUX JOOPUB, IO MICTSThH
Hitporen i ®ocdop; dhizudni Ta XiMi4HI BIACTUBOCTEN MPOCTUX 1 CKIIATHUX PEUOBUH
Hitporeny 1 @ocdopy (azory, 6ioro i uepBoHoro docdopy, HiTporeH(l1\V) okcuny,
dochop(V) oxcuay, amoHIaKy, COJEH aMOHII0, HITPATHOI KHUCIOTH, HITPATIB,
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optodocdartHoi kuciotu, oprodocdartiB); crocodbu moOyBaHHS a30Ty, (ocdopy,
aMOH1aKy, HiTpaTHOi Ta oprodocdaTHOT KUCIOT B JlabopaTopii Ta MPOMMCIOBOCTI;
YMOB, IIIO0 3aCTOCOBYIOTHCS Ha BHPOOHHUIITBI aMOHIaKy; HaWBa)XJIUBIII TamTy3l
3acTocyBaHHs azoty, ¢ocdopy, bochop(V) okcuay, aMoOHIaKy, HITPATHOI KHCJIOTH,
HITpaTiB, opToPocdaTHOi KUCIOTH, opTodocdaTiB; AKICHI peakiii A BU3ZHAUYCHHS
oprodocdar-, aMOHIii- Ta HITPaT-HOHIB.

Hinrpyna KapoOony. Enexktponni ¢opmymu artomiB Kapbony 1 Cuiiwiro;
anotporHi Moaudikarii KapOony; moHATTS ancopOrii, amcopOriifHi BIIaCTUBOCTI
ByTJICIIO; XiMiuHI dopmynu mpoctux pedoBuH Kapbowy (Byrierro) 1 Cumirito
(cuiimiro) Ta HavnomupeHimux cnoiayk KapOony i1 Cwmimiro; ¢i3uuHi Ta XIMIYHI
BJIACTUBOCTEN mpocTtux pedoBuH KapOowy, Cumiiiro 1 HaWBOKIUBINIUX CHOJIYK
Kap6ony 1 Cumimito (xapoon(Il) oxcumy, xap6ou(lV) oxcumy, xapOoOHaTiB,
cumiii(1V) okcuay, CUIKaTHOI KUCIOTH, CUJTIKATIB); CIIOCOOU TOOYBaHHS BYTJICIIIO,
cuminiro, kapooH(Il) okcuny, kapooH(1V) okcuay B mabopatopii Ta IPOMHUCIOBOCTI;
HalBaXJIMBIIII TaTy31 3aCTOCYBaHHS BYIJICIIO, anmasy, rpadity, kapooH(Il) oxcuny,
kapOoH(IV) okcuay, kapOonariB, rigporeHkapOoHatiB, cwmnid(lV) oxcuny,
CUJIIKaTHO1 KUCJIOTH, CUIIIKATIB; IKICHI peaKkuii sl BU3HAYEHHsS KapOOHAaT-, CUJIIKaT-
HOHIB.

3.3. OPTAHIYHA XIMIsI

TeoperuyHi ocHOBH oprasiyHoi ximii [ToHATTS Ipo opraHiyHi CIIOIYKHU Ta
OpraHiyHy XiMil0; IPUPOJIHI Ta CHHTETUYHI OpraHivyHi CONyKu. TeopeTuyHi OCHOBU
OyZI0BU OpraHIYHUX CITOJTYK.

Enextponna 6ynoBa aroma Kap6oHy B OCHOBHOMY 1 30y/I>KEHOMY CTaHaX.

Tunu XiMIYHKX 3B’SI3KIB y MOJIEKYJIaX OPTraHIYHUX CTOJYK.

SIBuiie riGpuaM3aLii eTeKTPOHHUX OpbiTaseii aroma KapGomy: sp°-, sp-, sp-
ribpuansanii. 6- 1 n-3B’A3KH.

Kiacudikariist opraHiyHUX CIOIYK.

Asuiie romosnorii. 'omonoru. 'omonoriuni psau. ['omosnoriuna pizuuist. Knacu
OpraHiuyHUX CIOJIYK. 3arajibHi (POPMYJIH TOMOJOTIYHUX PAIB 1 KJIAciB OPraHivHUX
CTIOJYK.

IToHATTS PO NEpBUHHUI, BTOPUHHHM, TPETUHHUM, YETBEPTUHHAN aTOM
KapGomny.

Homenknatypa opraniyHuX CHOJYK.

SIBuiie 130Mepii; MOHATTS 130Mep; CTPYKTYpHA Ta MPOCTOPOBA 130Mepisl.

B3aemnuit BB aToMiB a00 TPyl aTOMIB Y MOJIEKYJIaX OpraHIYHUX CIIOIYK Ha
OCHOBI TIEPEPO3IOAiITY €IEeKTPOHHOI I'YCTHHHU.

KucnotHi Ta OCHOBH1 BIaCTUBOCTI OPraHIYHUX CIIOIYK.

Krnacudikarist XiMiuHUX peakiiid B OpraHiyHii Ximii.

XimiyHa Oe3MneKa 11010 IIKIJIMBOr0 BIJIMBY OPraHIYHUX CIOJYK Ha JOBKULISA 1
3I0pOB’S  JIIOAWHU, I[IOB’S3aHOT0 3 BUPOOHUITBOM, 30€piraHHsM, TpPaHCIOP-
TyBaHHSM, 3aCTOCYBaHHSAM Ta BIUIYYCHHSIM Y BHIJISAI TPOMHCIOBUX, CiIbCHKO-
rOCIOAAPChKUX, MOOYTOBUX Ta 1HIIMUX BiJIXO/IIB.

ByraeBoani. Knacudikarisi, 3araibai popMysid TOMOJOTIYHUX PAMIB, Oy/10Ba,
HOMEHKJIATypa, 130Mepisi BYTJIEBOIHIB.

Aakanu. 3araipHa (opmyiia, HOMEHKIATypa, i3oMmepis, OyaoBa, (Gi3udHi Ta
XIMIYHI BJIACTUBOCTI, CITOCOOM TOOYyBaHHS aJIKaHIB; MMOHATTS KPEKIHTY, 130MepH3allii.
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AukeHu. 3arasibHa (opMyra, HOMEHKJIaTypa, i3oMepis, OymoBa, (i3uyHI Ta
XIMIUHI BJIACTHUBOCTI, criocoOu J0O0yBaHHS aJKEHIB; SIKICHA peakilis Ha IMOABIMHUI
3B’S130K; MOHATTS: MOJIMEpHU3allis, MoJiMep, MOHOMEP, MOHOMEpHA JIaHKa, CTYIMiHb
nojiiMepu3arii.

Auakinm. 3aranpHa ¢opmylia, HOMEHKJIaTypa, i3oMmepis, OyaoBa, (i3u4HI Ta
XIMIYH1 BJIaCTUBOCTI, CIIOCOOU JI0OyBaHHSI, 3aCTOCYBAaHHS aJIKIHIB; SIKICHA peaKilis Ha
NOTPIMHUI 3B'A30K.

ApomaTuyHi ByrjieBoJHi (apenu). 3aranpHa (Gopmysia, HOMEHKIATypa, 130Me-
pis, OymoBa, (i3uuHI Ta XIMI4YHI BJIACTHUBOCTI, CIIOCOOM M00yBaHHSI, 3aCTOCYBaHHS
apOMaTUYHUX BYTJICBOAHIB; MOHSATTS apOMAaTUYHOCTI.

IIpupoani a:kepesia ByrJjieBoAHIB Ta ix mepepoodka. [Ipupoanuii Ta cynyTHHI
HadTOBI ra3u, HadTa; KPEKIHT Ta apoMaru3allisi Ha(TONPOIyKTIB, JETOHAIlIHA
CTIWKICTh OCH3UMHY; CKJIaJ] BYT1JUIs; MpoOieMu JOOYBaHHS PIAKOTO MalvBa 3 BYTLLIA
Ta aTbTEPHATUBHUX JHKEPEIL.

OxcurenoBmicui  cmoayku. Knacudikaiiss OKCUT€HOBMICHUX  CIOJIYK;
XapaKTEPUCTHYHI TPYNH KJAciB OKCUT'€HOBMICHUX CHOJYK; HOMEHKJIATypa
OKCHUTEHOBMICHHUX CTIOJYK.

linpoxkcuiabHi moxigni ByriaeBoaHiB. Knacudikaiisi ripoKCUIbHUX MOX1THUX
BYTJIEBO/IHIB; XapaKTEPUCTUYHA IPyIa MAPOKCHIbHUX TOXITHUX BYTJIEBO/IHIB.

Cnuptu. Knacudikaris crnuptiB. 3aransHa Gopmyia, OyaoBa, HOMEHKIIATYpa,
130Mepis, BIACTUBOCTI, CIMOCOOM M00YyBaHHs, IMOIIMPEHHS B MPUPOJI HACUYCHUX
OJIHOATOMHUX CIUPTIB; 3TyOHA JIisl AJIKOTOJIIO Ha 37I0POB’ Sl JIFOIUHH.

['nminepon (TiilepuH) sIK MPEACTaBHUK 0araToaTOMHUX CIHPTIB; SIKICHA PEaKIIis
Ha 0araToaTOMHI CITUPTH.

®enon. Oopmyna, OynoBa, BIACTUBOCTI, CIIOCOOM NTOOYBaHHS, 3aCTOCYBaHHS;
SKICHA peaKilis Ha eHOI.

Aabperiaun. 3aransHa Gopmyra, OyaoBa, HOMEHKIIATypa, BIACTUBOCTI, CIIOCOOU
no0yBaHHS, 3aCTOCYBaHHS, MOIIMPEHHS B MPHUPOJI; SIKICHA PEaKIlisl Ha albJeTiTHy
TpyIy.

Kap6onoBi kuciaoru. Knacudikaris, 3aransHa (opmyna, OymoBa, HOMEHKIIA-
Typa, 130Mepis, BIACTHBOCTI, CIOCOOM 10OyBaHHS, 3aCTOCYBAaHHS, MOUIUPEHHS B MPH-
pomi KapOOHOBUX KHCJIOT; OyqoBa Ta BJIACTMBOCTI MHJIA 1 CHHTETUYHHX MHUHWHUX
3ac001B; HEraTUBHUMN BIJIMB CUHTETUYHUX MUHHHX 3aCO0IB Ha JTOBKIJIAL.

Ecrtepu. Kupu. 3aransHa dopmyna, knacudikaiis, OymoBa, HOMEHKIATYpa,
130Mepisi, BIACTUBOCTI, criocoOu J00yBaHHS, 3aCTOCYBaHHS, MOIIUPEHHS B MPUPOII
ecTepiB KapOOHOBHUX KUCJIOT; O10JI0T1YHA POJIb KHUPIB.

ByraeBoau. Ckiaj, MOJEKYJISIpHI, CTPYKTYpHI (DOPMYIH TIIOKO3U, (HPYKTO3H,
caxapo3u, KpOXMAaJIl0 1 IeNI0NIo3H; Kiacudikaiis, OymoBa, (i3UYHI Ta XIMIYHI
BJIACTUBOCTI, JOOYBaHHs, 3aCTOCYBaHHsI, 010JI0T1YHa POJIb BYTJIEBO/IIB; SIKICHI peaKIii
JUIST  BU3HAUEHHS TJIFOKO3M, KPOXMAJI0; 3aCTOCYBAaHHS TJIIOKO3H, Caxaposw,
KPOXMAJTIO, IIEITI0JI03H; TTIOHSATTS PO MITYYHI BOJIOKHA.

Aminm. 3aranbHi ¢opMynu, OynoBa, HOMEHKJIATypa, 130Mepis, BIACTHUBOCTI,
criocoOu A00yBaHHs, 3aCTOCYBAaHHS, PO3MOBCIOKEHHS y IPUPO/II aMiHIB.

Aminokuciaoru. Cxrnan, knacudikaiis, OynoBa, HOMEHKIATypa 130Mepis
¢13u4HI Ta XIMIYHI BJIACTUBOCTI, JOOYBaHHS, 3aCTOCYBaHHS, O10J0TIYHA POJIb
aMIHOKHUCIIOT; TOHATTS: aM(OTEepHICTh aMIHOKUCIOT, OIMOJSAPHUN MOH; ou-, TpH-,
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MMOJIIIENITUIHN.

Binku. bynoa, B1acTUBOCTI, 3aCTOCYBaHHS, 010JI0T1YHA POJIb O1JIKIB; KOJIHLOPOBI
peakiiii Ha OUTKH; 610JIOT1YHA POJIb AMIHOKHCIIOT, O1JIKIB.

CuvHTETHYHI BUCOKOMOJIEKYJISIPHI PEYOBMHU i MOJIiMEePHiI MaTepiajam Ha iX
ocHoBi. Kiacudikaiisi BHUCOKOMOJEKYISIPHUX  PEUYOBHUH; METOAM  CHUHTE3Y
BHCOKOMOJICKYJISIPHUX PEYOBHUH; OyJ0Ba 1 BJIACTUBOCTI MOJIIMEPIB; TEPMOIUIACTUYHI
MOJIIMEpH 1 TJIACTMACH HA iX OCHOBI; MOHSATTS MPO CHUHTETUYHI BOJIOKHA; 3HAYCHHS
HOJIIMEPIB Y CYCNUILHOMY TOCIOJIaPCTBI Ta MOOYTI.

3.4. OBUUCJIEHHS B XIMII

Po3B’sizyBaHHs 3a1a4 3a XiMiunumu dopmynamu. OIMHUII BUMIPIOBAHHS
MOJISIPHOT MacH, MOJIIPHOTO O0’€My, KIJTBKOCTI PEYOBWHU, 3HAYCHHS MOJSPHOTO
00’eMy 3a H.y., cTasnioi ABoraapo, Gopmynu st OOYUCICHHS KUIBKOCTI PEYOBHHH,
KUIBKOCTI YaCTUHOK Y TIEBHIM KIJTBKOCTI PEYOBHHH, MACOBOi YAaCTKH €JIEMEHTa B
CIIOJYIIi, BITHOCHOT TYCTUHHM Ta3y, MacoBOi (00’ €MHO1) YaCTKM KOMIIOHEHTA B CyMIIIIi.

Bupa:xkeHHsi KiJbKICHOro ckJiaay po3umHiB. [loHsATTA: MacoBa wyacTka
PO3YMHEHOI pEYOBUHU, Maca pO3UnHY.

Po3B’si3yBaHHsA 3a/1a4 32 PIBHAHHAMHU peakuiil. AJTrOpUTMH pO3B’ 43Ky 3a7a4
3a PIBHAHHSIM PEaKIIii; MOHATTA: TEOPETUYHUN BUX1J NPOAYKTY, BUX1 IPOIYKTY BiJl
TEOPETUYHO MOKJIMBOT0, HAJJIUILIOK PEUOBUHHU.

4. Jlna miibroBUX KaTeropiii ocid, sSiKHM HaJaHO NMPaBO CKJIAJATH BCTYIHI
BUIIPOOYBaHHA (0co0M, 0 MNMOTPeOYHTH OCOOJHBHX YMOB CKJAJAHHS
punpodyBanbr) B HIIY imeni M. IL JIparomanoBa 3a pileHHAM
IIpuiiMaabHOI KOMIcCii CTBOPIOIOTHCS 0COOJIMBI YMOBM /ISl NPOXO/IKE€HHS
BCTYIIHUX BUNIPOOYBaHb.

5. CTPYKTYPA BUIETY JOJATKOBOI'O BCTYIHOI'O
BUITPOBYBAHHS (CITIBBECIIN)
Hanionansumii negaroriynuii ynisepeurer imeni M.IL. [Iparomanosa
dakyJbTeT NPUPOAHUYO-TeorpadivHoi ocBiTH Ta eKoJIorii

Ocsimuii cmynens:_bakanaep

Tany3v 3nans: 01 Oceima BerynHe nogparkose
Cneyianvricms.: 014Cepeons ocsima ( Bionoeis) BUINIPOOYBaHHS

Ha 6a3i OKP: Monoowuii cneyianicm

Ex3amenauiiinuii 0iser Ne
1. EnextponHa OyqoBa aTOMiB METaJIIYHUX €JIEMEHTIB.
2. B3aemois KMCIOT-OKMCHHUKIB 3 METAJIaMH.
3. ByrneBonni: OymoBa, BIacTUBOCTI, CITOCOOU JOOYBaHHS.

3ameeposrceno na 3acioanni Ipuiimanonoi komicii HITY im. M. I1. /[pazomanoea

[Tporokon Ne _ Bix « » 2018 p.

Tonosa ghaxosoi Komicii | Ilapxomenko O.B./



Hanionansumii negaroriynuii ynisepeurer imeni M.IL. [Iparomanosa
dakyJbTeT NPUPOAHUYO-TeorpadivHoi ocBiTH Ta eKoJorii

Ocsimuii cmynens:_bakanaep

Tany3v 3nans: 0401 Illpupoonuyi Hayku BerynHe nogparkose
Cneyianvuicms. 6.040106 Exonocis, oxopoHna BUIIPOOYBAHHS
HABKOMUWHBO20 cepedosuwa ma 30a1ancosane npupooOKOpUCYBAHHS

Ha 6a3i OKP: Monoowuti cneyianicm

1.

8.

9.

Ex3amenauiiinuii oiser Ne
1. BynoBa, BIacTHBOCTI, 3aCTOCYBaHHs, O10JIOTiYHA pOdb OUIKIB; KOJIHOPOBI
peaxuii Ha O1TKK; 610J0T1YHA POJIb AMIHOKHUCIIOT, O1JIKIB.
2. Kiacudikarist cnimpriB. 3aransHa GopMmyiia, OyaoBa, HOMEHKJIATypa, 130Mepis,
BJIACTUBOCTI, crmocoOu A00yBaHHS, TOMMPEHHS B MPUPOJI HACHUUYECHHUX
OJIHOATOMHHX CHUPTIB; 3TyOHa JIis aJIKOTOJIIO Ha 3710POB’ S JIFOIMHHU.
3. Coumi. BusnauenHs, Ha3BW, kjacudikarmis, (i3uyHi 1 XiMIYHI BJIACTUBOCTI,
crocoou 100yBaHHs.

3ameepoxceno na zacioanni IHpuiimanvnoi komicii HITY im. M. I1. /[pazomanosa

[Ipotokonm Ne  Bif « » 2018p.

Tonosa ¢ghaxosoi Komicii | Ilapxomenko O.B. ./

6. CIMCOK BUKOPUCTAHUX JIZKEPEJI

3aBaHHs 1 BIpaBH 3 XiMii: HABYAJIILHUM TTOCIOHHK. — 6-¢ BHI., BUTIPAB. 1 JIOTIOB.
3 mpuKiagaMu po3B’sa3kiB 3amad / Spomenko O.I'., Hosumnpka B.1. — K.:
Cranina, 2007. — 294 c.

[Tonens ILI1., Kpuxns JI.C. Xumus: 10 k. yueb. ansa oOeoOpa3oBar. ydeOH.
3aBenenuid. — K.: BII «Akagemis», 2010. — 208 c.

[Tontens TLI1., Kpuxns JI.C. Xumus: 11 k. yueb. ansa oOuieodpa3oBar. y4eOH.
3aBenenuid. — K.: BII «Akagemis», 2011. — 368 c.

[Tontens ILIIL., Kpuxnsa JI.C. Xumus: 7 ki. y4eb. nis obmieoOpazoBaT. ydeOH.
3aBeneHuid. — K.: BII «Akagemus», 2007. — 136 c.

[Tonens ILII., Kpukna JI.C. Xumus: 8 xin.yueb. nus oOmeoOpa3oBaT. yueOH.
3aBenenuii. — K.: BI «Akagemus», 2008. — 240 c.

[Tortens ILII., Kpuxnsa JI.C. Xumus: 9 kn. ydue6. mius obmieoOpazoBaT. ydueOH.
3aBeneHuid. — K.: BI] «Akagemis», 2009. — 240 c.

[Tonens ILIIL., Kpuxns JI.C. Ximis: Iigpyd. s 10 k1. 3aranbHOOCBIT. HaBu.
3aki. — K.: BI «Axagemis», 2010. — 208 c.

[Monens ILIL., Kpukns JI.C. Ximis: Iligpyd. nus 11 k1. 3aranbHOOCBIT. HaBY.
3aki. — K.: BI «Axagemis», 2011. — 352 c.

[Tonens ILIL., Kpuxns JI.C. Ximisa: Iligpyd. ang 7 k1. 3aradbHO OCBIT. HaBu.
3aki. — K.: BII ,,Axagemisa”, 2007. — 136 c.

10. Tlomens ILII., Kpuxns JI.C. Ximisa: Iligpyu. mis 9 k. 3araabHOOCBIT. HaBd.

3akiL. — K.: BII «Akagemis», 2009. — 232 c.

11. Momens ILII., Kpukisa JI.C. Ximis: miapydHuK Uit 8 K. 3aralIbHOOCBIT. HaBY.
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12,

13.

14,
15.

16.
17.

18.

3akiL. — K.: BII «Akagemis», 2008. — 232 c.

Tonmauoa B.C., Kopryn O.M., ly6oBuk O.A., ®inaiino C.C. Homenknatypa
opraHiyHux crnojiyk. HapuanbHuii mociOHuk. — TepHomuib: «MaHIpiBeIby,
2011.-12c.

Tonmauoa B.C., Koeryn O.M., Kopninor M.IO., I'opaienko O.B., Bacunenko
C.B. CyyacnHa TepMiHOJIOTIS Ta HOMEHKJIAaTypa opraHiyHuX cnoiyk: HaBuanbHo-
METOJUYHUN TMOCIOHUK JJI1 BUMTENIB Ta Y4YHIB 3arajJlbHOOCBITHIX HaBYaJIbHUX
3akyaniB. — TepHomins: HapuanpHa kamura — boraan, 2008. — 176 c.

Ximis : migpyuauk st 7 ki / O. T'. Spomenko. — K.: Cranima, 2007. — 112 c.
Ximis : [Tigpyun. mis 11 ki1, 3araJbHOOCBIT. HaBY. 3aKJI. (PIBEHb CTAHIAPTY). —
K. : I'pamora, 2011. - 232 c.

Ximis: mapydauk s 10 K1, 3araJbHOOCBITHIX HaBYaJbHUX 3akjiagiB / M-Bo
ocBiTHu 1 Hayku Ykpainu. — K.: I'pamora, 2010. — 228 c.

Ximisi: OAPYYHHK JUIs 8 K. 3arajdbHOOCBIHIX HaByanbHUX 3akinanais / O. 1.
Apomenko. — K.: Ocgita, 2008. — 208 c.

Ximis: MAPYYHUK Uit 9 KIl. 3arajJbHOOCBITHIX HaBYaJIbHUX 3akiiaiB. — K.:
Ocsira, 2009. — 223 c.
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