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[Iporpama cniBOeciau Ha BCTYNHUX BUIPOOYBAHHSAX 3 XiMil.

[Tporpamy ykmageHo Ha 0a3i npirouwx mporpam 3 xiMii g 7-11  knacis

3arallbHOOCBITHIX HaBYaJIbHUX 3aK/Ia1B.

Matepian mnporpaMu 30BHIIIHBOTO HE3AISKHOrO OLIHIOBaHHS pO3NOAUIeHO Ha 4

2 22 22

TeMaTynux Onokm: “3arameHa ximis 7, “Heopraniuxa ximig 7, “OpranHiyHa XiMmis
“ObuncreHHs B XiMii 7, SKI B CBOIO YEPry, PO3IOAUICHO 32 PO3IiNaMy i TEMaMHu.

NEPEJIK PO3ALIIB I TEM

1. 3araneHa ximig.

1. OcHoBHi XiMi4HI TIOHATTA. PedyoBuHa. [loHATTS peuoBuHA, (i3uUHE TiJO,
Marepiajl, MpOCTa PEYOBHHA, CKJIAJHA PEYOBHMHA, XIMIYHA CIIOJIyKa, XIMIYHA
peakinis, XiMmiyHa (opMyIa, cxeMma peakilii, XiMiuHe PiBHSIHHS, BIJIHOCHa aTOMHA
(MonekyisipHa) Maca, MOJISIpHA Maca, KiTbKICTh PEYOBHHHU; Ha3BH 1 CKIIaJ OKPEMHX
TUIIB CyMillled PEYOBHMH; METOIU PO3JLJICHHS CyMIIIeH; OJUHMIII BUMIPIOBAHHS
MacH, 00’ €My, KUIBKOCTI pEYOBUHH, TYCTUHH, MOJISIPHOI MacH, MOJISIPHOTO 00’ eMy;
3HAYCHHS TeMIIepaTypH i THCKY, SKi BIAMOBIIalOTh HOPMaJbHUM yMoOBaM (H. y.),
MOJISIpHHI 00’eM rasy (3a H. y.); 3aKOH ABOrajpo; 4Yuciio ABOrajapo; CepeaHs
BITHOCHA MOJIEKYJISIpHA Maca MoBiTps. Pi3U4HI BIACTUBOCTI PEYOBHUHH.

2. XimMiyHa peakxiliga. 3aKoHH 30epeXeHHS MacH PEYOBUH ITiJI Yac XIMIYHOi
peakiii, 00’€MHUX CHIBBIIHOLIEHb Ta3iB Yy XIMiuHIA peakiii; npuHoun Jle
[Ilatenbe; 30BHIMIHI €(QEKTH, MO CYNPOBO/KYIOTh XIMIYHI peakilii; MOHSATTS
OKHUCHHK, BIITHOBHHUK, OKMCHEHHS, BITHOBJICHHS, KaTali3aTop, XiMiyHa piBHOBAra,
THITA XIMIYHUX PEaKIii.

3. TlepionuuHmii 3aKOH 1 MEpioJgMYHA CUCTeMa XiMIYHUX eneMeHTiB JI. .
MenneneeBa. Ilepioguunuii 3akoH (cyuacHe (OpMyJIOBaHHS), CTPYKTypa
KOPOTKOTO 1 JOBroro BapiaHTIB MEPIOJAMYHOI CHUCTEMH, TPYNH HAWBaXKITMBIIIMX
€JIEMEHTIB, PO3MIIICHHS METAJIYHUX 1 HEMETAJIYHUX EJIEMEHTIB y MeploJuyHIN
CHCTEMI.

4. bynoBa aroma. Cknaj aroMa; NOHATTS HYKJIOH, HYKJIiJ, 130TOMHU, POTOHHE
YHCII0, HYKJIOHHE YHCJI0, OpOiTalb, eHEpreTHYHUI piBeHb (IiJPiBeHB), CIIEKTPOHHA
o0ooHKa, crnapeHuii (HecrmapeHuii) eJeKTPOH; CYTHICTh SIBHIA PaJi0aKTHBHOCTI,
dopmu S- 1 p-opOiTaneit, po3MilieHHsT p-opbiTanell y mpocTopi; MOCTiAOBHICTH
E€HEePreTUYHUX PIBHIB B aTOMI.

5. Ximiynuii 3B’sa30k. OCHOBHI TWUMU XiMi4HOTrO 3B’s3Ky (MOHHWHA,
KOBQJICHTHHM, BOJHEBUH, METANYHWH); THIM KPUCTAJIIYHUX IPATOK; MOHSATTS
€JIeKTPOHETaTUBHICTh €JIEMEHTa, CTYMiHb OKUCHEHHS €JE€MEHTa B PEYOBHHI,

2



KpPaTHICTh KOBAJIEHTHOTO 3B’S3KY, MOJIAPHICTh KOBAJICHTHOTO 3B’s3Ky. J[oHOpHO-
aKIIETITOPHUI MEXaHi3M YTBOPEHHS KOBAJICHTHOTO 3B’ S3KY.

6. Po3uunu. [lOHATTA PO3YMH, KPUCTAIOTIAPAT, €JIEKTPOJIIT, HEEJIEKTPOJIIT,
CTYMiHb €JEKTPOJITUYHOI Jucolianli; KOMIIOHEHTH pO3YMHY: PO3YMHHUK,
PO3YMHEHA pPEUOBHMHA; 3a0apBIICHHS IHAMKATOPiB (YHIBEpCAJIBHOTO, JIAKMYCY,
GeHondraneiny, METHIOPaHXKY) B KHUCIOMY, JYXHOMY 1 HEHTpalbHOMY
cepenoBuili; OyqoBa MOJIEKYJIM BOIW; BOJHEBUM 3B’S30K Y BOJI, CYTHICTb
MPOIIECIB PO3UUHEHHS, €JIEKTPOIITUYHOT AUCOIAILii.

7. Oxcunu. BuzHaueHHs1, Ha3BH, Ki1acuikallisi, XiMi4H1 BIaCTUBOCTI, CIIOCOOH
n00yBaHHS OKCHIIB.

8. OcHoBu. BuszHaueHHs1, Ha3BH, Kiacuikallis, XiIMI4H1 BIIACTHBOCTI, CIIOCOOH
n00yBaHHSI OCHOB.

9. Kucnotu. BusHaueHHs, Ha3BW, Kkiacu@ikailis, XIMi4H1 BIJIaCTHBOCTI,
crocobu 100yBaHHS KUCIIOT.

10. Comi. BusnauenHs, Ha3BH, kinacu@ikallis, XiMi4HI BJACTUBOCTI, CIIOCOOH
no0yBaHHS COJIEH.

11. Amdorepni cnonyku. IloHsaTTsS amM@oOTEepHOCTI; XiIMIUHI BIIACTHBOCTI,
crrocobu n1o0yBaHHS aM(OTEPHUX OKCHIIB 1 TIAPOKCHUIIB.

12. 3aranbHi BIZOMOCTI MPO MeETAaJliuHi €JIeMEHTH Ta MeTanu. [loyoxeHHs
METaJIIYHUX EJIEMEHTIB Y MEePI0oIMYHIi CUCTEeM1; 0COOIMBOCTI €JIEKTPOHHOI OY/10BU
aTOMIB METaJIYHUX €JIEMEHTIB, OCOOJHMBOCTI METAIIYHOTO 3B’S3KYy; 3arajibHI
¢i3MyHl Ta XIMIYHI BJIACTMBOCTI METaJliB; 3arajbHi CIOCOOM iX J0OyBaHHS,
MOHATTS KOPO3ii, CmocoOM 3aXMCTy METaJiB BiJ KOPO3ii; CIJIaBM HA OCHOBI 3airi3a
(4aByH, cTalb).

13. JlyxH1 Ta Iy»KHO3E€MEJbHI €JIeMEHTH. XIMIYHI BJIIACTUBOCTI HATPIIO,
KaJlilo, MarHiio, KaJbllif0; Ha3BU Ta (OPMYJIH HAWBAKIUBIIIUX CIIOJIYK JIYKHHUX 1
JY’>)KHO3eMEJIbHUX €JIEMEHTIB; 3acTocyBaHHA crnonyk Hatpiro, Kaimiro, Marsito,
Kanbiriro; xiMiuHi GOpMYIIH 1 Ha3BU HAHBOKIIMBIIIKX KaJiHHUX JOOPUB; TBEPIICTh
BOJIM.

14. AnromiHii. XiMiYHI BJIaCTHBOCTI Ta JOOYBaHHsS aJlFOMiHiIO; Ha3BH Ta
dbopMylIH HAWBaKIUBIIIMX CIHONYK AJIOMIHIIO, 3aCTOCYBaHHS aJIOMiHIIO, HOTO
CIUTaBiB Ta CHOJIYK AJIIOMIHIIO.

15. ®epym. XiMmiuHI BIAaCTUBOCTI Ta AOOYBaHHS 3ajli3a; Ha3BU Ta (HOPMYIH
HaWBOXIMBIMUX crioNyKk depyMmy; 3aCTOCYBaHHS 3ajii3a, MOTO CIUIABiB Ta CHOJYK
Depymy.

16. 3arampHi BIZOMOCTI TMPO HEMETAJiYHI €JEMEHTH Ta HEMETAaJIH.
Hemeraniuni enementu ([igporen, ramorenu, OxcureHn, Cynbdyp, Hitpores,
dochop, Kapoon, Cuiiniii), X MojgoKeHHS B MEPIOJUYHIA CHCTEMI, €IIEKTPOHHI
dopMmynu aromiB; XiMiuHI (OPMYJIH 1 Ha3BU MPOCTUX 1 HAWOLIBII TMONIMPEHHUX
CKIIQJIHUX PEYOBHH HEMETAIIYHMX €JIEMEHTIB, SBHINA aJoTpomii Ta aacopOrri;
¢13MuHI  Ta 3arajgbHl  XIMI4HI  BJIACTHMBOCTI  HEMETalliB, 3aCTOCYBAaHHS
HalBa)XJIMBIIIMX HEMETAJIB, AKICHI peakuli JJi1 BUABJICHHS MPOCTUX 1 CKIATHUX
HOHIB JIESIKUX HEMETAJIIYHUX €JIEMEHTIB.

17. Tigporen. Enexrponna ¢opmyna aroma [igporeny; ximiuHi (hopmyinu,
¢G13MYHI Ta XIMI4HI BJIACTMBOCTI BOJHIO 1 BOJHU; CIOCOOM HOOYBaHHS BOJHIO B



nabopatopii Ta TPOMUCIIOBOCTI; CIIOCOOM OYMIIEHHSI BOJM; HaWBaXKJIMBIIII Taly3i
3aCTOCYBaHHS BOJHIO 1 BOJM.

18. TI'anorenu. EnexktponHi ¢opmynu aromiB ®nyopy Ta Xiopy; XiMIdH1
dopmynu ¢Topy, ximopy, Opomy, Hoamy; XiMI4HI (QopMynH, Ha3BU Ta (Pi3UyHI
BJIACTUBOCTI HAaWBaXIIUBINIMX CIHOJYK rajJoreHiB (riIporeH XJIOpUay, raJoreHiiB
METAJIIYHUX EJICMEHTIB); XIMiYHI BJIAQCTHBOCTI XJOPY Ta TIAPOTeH XJIOPHUIY;
criocobu no0yBaHHS XJIOpY, TIAPOre€H XJIOPHAY Ta XJIOPUAHOI KHUCJIOTH B
nabopaTopii Ta MPOMMCIOBOCTI; HaWBaXXJIMBILII Tandy3l 3acCTOCYBaHHS XJIOPY,
TIAPOTeH XJIOPUY, XJOPHUIIB,; AKICHA PEaKIis JJIsl BUSIBJICHHS XJIOPU/I-10HIB.

19. Okcuren 1 Cynsdpyp. Enektponni ¢opmynu aromiB Okcureny i
Cynsdypy; xiMiuHi (HOPMYIIM KUCHIO, 030HY, CIPKM Ta HaWBa)UIUBILIUX CIIOJYK
Oxkcureny 1 Cynbdypy; Qi3uuHi Ta XIMIYHI BJIIACTMBOCTI KHUCHIO, O30HY, CIpKH,
okcuiB Cynedypy, cynbpaTHOT KUCIOTH, CYIb(aTIB; CIOCOOM 100yBaHHS KUCHIO,
030HY, cCyib(aTHOT KHCJIOTH B jaboparopii Ta MPOMHUCIOBOCTI; YMOBH, IO
BUKOPHUCTOBYIOTh Ha BHUPOOHHMITBI CyJb(aTHOI KHCIOTH; HaAWBaXKIIMBIIII Tay3i
3aCTOCYBaHHSI KMCHIO, 030HY, CipkH, okcuaiB Cynbdypy, cylbpaTHOI KUCIOTH Ta
cynbdaTiB; AKICHA PeaKIlis JIs BUSBJICHHS CyJb(]aT-10HiB.

20. Hitporen 1 ®ocdop. Enexrponni popmynu aromiB Hitporeny i @ocdopy;
xiMiyH1 popmynu a30Ty, OUIOro i 4epBoHOro (ocdopy, HaNBAKIUBIIIMX CIOTYK
Hitporeny 1 ®ocdopy, HaWNOMIMPEHITUX MIHEPAIbHUX JOOPHUB, IO MICAThH
Hirporen 1 ®ocdop; ¢dhizuyHi Ta XiMIUHI BJIACTUBOCTI a30Ty, OLJIOTO 1 YEPBOHOTO
docdopy, nitporen(lV) oxcuny, pochop(V) okcuay, amoHiaky, cojell aMOHIO,
HITPaTHO1 KHUCIIOTH, HITpaTiB, opTodocdaTtHoi KUCIoTH, opTodocdaTip; crocodu
no0yBaHHSI aMOHIaKy, HITpaTHOI Ta optodocdaTHOi KUCIOT y Jaboparopii Ta
IPOMHUCIIOBOCTI; YMOBH, IO BHKOPUCTOBYIOTh Ha BHPOOHHUIITBI aMOHIaKY;
HAaWBAXKJIMBIII Tajy3i 3acTocyBaHHSA a3ory, ¢ocdopy, dochop(V) okcumy,
aMOHIaKy, HITpAaTHOI KMCJIOTH, HITpaTiB, opTodocdaTtHoi KuciIoTu, oprodocdaris;
SIKICH1 peaKilii /11 BUSIBJICHHS aMOHil-, HITpaT- 1 opTodocdar-ioHiB.

21. Kap6on 1 Cuminiii. Enextponni dopmynu atomiB KapOony i1 Cumiiio;
npocti peuoBuHM KapOoHy; agcopOiis, aacopOIliiiHi BIaCTUBOCTI aKTHUBOBAHOTO
BYTULIS; XiMIYHI popmynn HaBakIuBimuX croinyk Kapoony i Cumitito; ¢hi3udH1
Ta XIMIYHI BIIACTUBOCTI BYTJEIIO, CUIINi0, okcuaiB KapOony, kapOoHaTiB,
curiii(1V) okcuny, CumikaTHOT KUCIIOTH, CHITIKATIB; CIOCOOM TOOYBaHHS OKCHUJIIB
KapGony B maGoparopii Ta mpOMHCIOBOCTI; HABaXKJIMBINII Taly3i 3aCTOCYBAaHHS
anmaszy, rpadiTy, aKTHUBOBaHOrO BYriuist, okcuuiB KapOoHy, kapOoHaTiB,
rinporenkapOonatiB, cwmmiii(lV) oOKcuay, CHITKaTHOT KHCIOTH, CHIIIKATIB;
CWIIKaTHI MaTepianu (CKJIO, IIEMEHT, KepaMika); SKICHI peakiii IS BUSBICHHS
KapOOHAT- 1 CHJIIKAT-10HIB.

22. TeopeTn4Hi OCHOBU OpraHiuyHO1 XiMii. [IOHATTS Mpo opraHiYHiI CIIOTYKH Ta
OpraHiyHy XIMil0; MPUPOJHI Ta CHHTETUYHI OpPraHiuyHI CHOJYKH. TeopeThuHi
OCHOBH OyJIOBH OpraHIYHUX CMONYK. XIMIYHHM 3B A30K Y MOJIEKYJIaX OPraHIYHHX
cnonyk. IiGpuausanis enexTpoHHMX op6iraneii atoma KapGomy; spd-, sp?-, sp-
riopunuzanii. Kinacudikauis opraHiuyHMX CIOJYK. SIBHIllE TOMOJIOT1l; TOMOJIOTH,
TOMOJIOTTYHUH psAJl, TOMOJIOTIYHA PI3HULIS; KJIacHd OpPraHIYHUX CIONYK; 3arajibHi
(GhopMyJId TOMOJIOTTYHUX PAJIB 1 KJIACiB OpraHiuHUX CronykK. [IoHATTS nepBUHHUN



(BTOpMHHUIH, TpPEeTHHHHMM, 4YeTBepTHHHMI) atoM KapOony. HomenknaTtypa
OpraHiYHMX CIHOJYK. SIBHILE 130Mepii, 130ME€pH, CTPYKTypHa Ta MPOCTOpOBa
130Mepisa. B3aemHuil BIMB aToMmiB a00 Ipyn aToMiB Y MOJIEKYJaX OpPraHIuHHX
cnonyk. Knacudikauis XiMIYHMX peakiiii B opraHiuHii Xximii. XiMiyHa Ge3neka
npyd BUPOOHMITBI, 30epiraHHi, TPAHCIOPTYBAaHHI, 3aCTOCYBaHHI OpraHIYHMX
CIIOJIYK; IIKIJJTMBHM BIUIMB OPraHIYHUX CIIOJIYK Ta BIAXOJMIB, IIO MICTATH iX, Ha
JOBKUUIS 1 30pOB’ S JTIOAUHM.

23. Ankanu. 3aranbHa (opMmysia alkaHiB, iX HOMEHKJIATypa, 130Mepis,
OynmoBa wMoiiekyn, ¢i3MYHI Ta XIMIYHI BIIACTMBOCTI, CMOCOOM J100yBaHHS,
3aCTOCYBaHHS; MOHATTS KPEKIHT, 130Mepu3allis.

24. Anxenu. 3aranbHa (opMmyjia ajKeHIB, iX HOMEHKJIATypa, i3oMepis,;
OymoBa woiekyn, ¢i3MYHI Ta XIMIYHI BIIACTHBOCTI, CMOCOOM J100yBaHHS,
3aCTOCYBaHHS €TEHY Ta IMPOIMEHY; AKICHA peakilis Ha MOJBIHHUN 3B'I30K; MOHITTS:
noJiiMepu3allis, moJiiMep, MOHOMED, eJIEeMEHTapHa JIaHKa, CTYIIHb MMOJIMepU3aIlii.

25. Ankinu. 3aranbHa ¢opmylia alkiHiB, IX HOMEHKIATypa, i30Mepis,;
OymoBa MosiekynH, (i3uyHI Ta XIMIYHI BJIACTUBOCTI, CIOCOOM J100yBaHHS,
3aCTOCYBaHHS €TUHY; SIKICHA peaKIlisl Ha KpaTHUH 3B'SI30K.

26. Apomatuuni ByrieBoaHi (apenu). 3arampHa (opmysaa apeHiB, ix
HOMEHKJIaTypa, 13oMepis; OymoBa MOJEKYIH, (Pi3MuHi Ta XiMi4HI BJIACTHUBOCTI,
crrocoOu 100yBaHHs, 3aCTOCYBaHHS OCH3EHY; MOHATTS aQpPOMATHYHOCTI.

27. IlpuponHi Jkepelna BYTJIEBOIHIB Ta iXHs nepepoOka. Hadra, mpupoauuii
Ta CYnyTHIH HaTOBMI ra3u, Byruuid, iX CKJIAJ, KPEKIHT 1 apoMaTu3allisi HapTH Ta
HaTOMPOAYKTIB, NETOHAIIWHHA CTIMKICTh O€H3MHY, XIMiYyHA IMepepoOKka BYTiUIA,
no0yBaHHS PIAKOTO NMaJbHOrO 3 BYTULIS Ta aJIbTEPHATUBHUX JKEpe.

28. Cnuptu. Knacudikauisa cnuptis. 3aransHa ¢opmysa, 6yJoBa MOJEKYI,
HOMEHKJIaTypa, 130Mepis, BJIACTHUBOCTI, CMOCOOM HOOYBaHHS 1 3aCTOCYBaHHS
HAaCHYCHHX OJHOATOMHHUX CIHPTIB; 3ryOHa [lis aJIKOTOJII0 Ha 3J0POB’S JIFOJMHH.
[nmitepun (rmineposn) sk MpeJAcTaBHUK 0araToaTOMHUX CITMPTIB; AKICHA PeaKIlis Ha
06araroaTOMHI CIIUPTH.

29. ®enon. ®opmyna ¢eHory, OymoBa MOJIEKYJIH, BIACTUBOCTI, J0OYBaHHH,
3aCTOCYBaHHS; AKICHA peakKilis Ha (peHo.

30. Aunpnmerimu. 3aranpHa (QopMyla anbAeTiiiB, OyIoBa MOJIEKYII,
HOMEHKJIATypa, BJIACTHUBOCTI, criocoOu mo0yBaHHS, 3aCTOCYBaHHS; SKICHI peakilii
Ha aJbJAETIAHY TPYITY.

31. KapbGomnomi kucmotu. Kimacudikamisi  kapOOHOBHX  KHCIOT;
¢yHKIIOHABHA Tpyma, 3arajbHa QopMmyna, OymoBa MOJIEKYJ, HOMEHKJIATYpa,
130Mepisi OTHOOCHOBHUX KapOOHOBHX KHCJIOT, iX BIIACTMBOCTi, 3aCTOCYBaHHS,
cnocoOu n00yBaHHS METAHOBOI Ta €TAHOBOI KHCJIOT; IOUIUPEHHS B MPHUPOII
KapOOHOBHMX KHCJIIOT, MHJIAa 1 CHHTETHYHI MHUHHI 3aco0M; HETraTHMBHUW BIUIUB
CUHTETHYHUX MUMHHUX 3ac001B Ha JOBKULIA.

32. Ectepu. XKupu. 3aranbHa Qopmyna ectepiB kKapOOHOBHX KHCIOT, iX
knacugikamig, OynoBa MOJNEKYJN, HOMEHKIATypa, 130Mepis, BIACTHBOCTI,
noOyBaHHS, 3aCTOCYBaHHS, OUTUPEHHS B IPUPOJI1; dKUPH, iX O10JI0T1YHA POIIb.

33. ByrneBoaun. Knacudikairist ByrineBomiB; Ckiaa, MOJEKYIsIpHI Gopmynn
[JIIOKO3H, (PPYKTO3H, caxapo3u, KPOXMAJII0 1 LENI0JI03U; CTPYKTYpH1 (opmMynu



BIIKpUTUX (OPM MOJIEKYH TIIOKO3M 1 (PpyKTO3HW; (PI3UUHI Ta XIMIYHI BIACTUBOCTI
[JIIOKO3HM, (PPYKTO3U, Caxapo3u, KpOXMajlo 1 IEI0JI03U; J0O0YyBaHHS TJIIOKO3U,
BUPOOHHUIITBO CaXapo3U 1 KPOXMaJlt0, O10JI0T14HA POJIb BYIJIEBOAIB; SIKICHI peakilii
Ui BU3HAYCHHS TIIOKO3W 1 KPOXMANI0; 3aCTOCYBaHHS TIIOKO3M, Caxaposu,
KPOXMAJTIO, LIETIOI03H; MMOHITTS MPO MTYYHI BOJOKHA.

34. Aminokucnoru. Cxian, knacudikauis, 0y/10Ba, HOMEHKIATYpa, 130Mepi,
(13UuHI BIIACTUBOCTI, JOOYBaHHS, 3aCTOCYBAHHS HAWIPOCTIIIUX aMIHOKHUCIIOT;
PIBHSHHS peakUid MK aMIHOKHCIOTaMH 3 YTBOPEHHSM -, TPHU-, MOJINENTUIIB;
010J10T1YHa POJIb AMIHOKHUCIIOT; aMPOTEPHICTh aMIHOKUCIIOT; MOHATTS O1NOJApHUN
fOH; 1H-, TpU-, TTONIMEN TN,

35. binku. bynoBa 6inkiB, iX BJACTUBOCTI, 3aCTOCYBaHHs, 010JI0T1YHA POJIb;
KOJILOPOBI peakilii Ha OUIKH.

36. CUHTETMYH1 BUCOKOMOJIEKYJISIPHI PEYOBMHHM 1 MOJIMEPHI MaTepiajud Ha
ix ocHoBi. Krnacudikamis BHCOKOMOJEKYISIPHUX PEUYOBHH, METOJU CHHTE3Y
BUCOKOMOJIEKYJIIPHMX  pe4YoBMH, OygoBa 1  BIIACTHBOCTI  MOJIIMEPIB,;
TEPMOIUTACTUYHI TOJIIMEPH 1 TUIACTMACH Ha iX OCHOBI; MOHSATTSA MPO CHHTETHUYHI
BOJIOKHA; 3HAYEHHS MMOJIIMEPIB y CYCIUIBHOMY I'OCIIOAAPCTBI Ta MOOYTiI.

37. O6uucnenns B Ximii. Po3B's3yBaHHs 3a/1a4 3a XIMIYHUMHU (HOpPMYIIaMHu i
Ha BUBEJCHHS XIMIYHUX (opMyll crionyk. @opMymu st 00UHUCIIEHHS KITBKOCTI
PEYOBUHH, KUTBKOCT1 YACTMHOK Yy MEBHIM KIJILKOCTI pEUOBHHHM, MACOBOT YaCTKH
eJIEMEHTa B CIOJYI, BIIHOCHOI 'YCTUHHM a3y, MacoBoi (00'eMHOT) YacTKH
KOMITOHEHTA B CyMiIlll, BUBEJAEHHS XIMIYHOI JOPMYJIH CITOITYKH 32 MACOBUMH
YacTKaMU eJIeMeHTIB. BupakeHHs KUIbKICHOTO CKIIa[ly pO3YMHY; MacoBa 4acTkKa
PO3YMHEHOT pe4oBHHH. PO3B's3yBaHHs 3a/1au 3a piBHAHHAMM peakiliid. [ToHsaTTs
BITHOCHHMI BUXiJl MPOAYKTY pPeaKilii, HaJJTUIIIOK PEYOBHHH.
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8. [Tinpyunuk «Ximis. 9 kmacy» /aBT. bypunceka H.M., Bemnuko JI.IL./ K:
ITepyn, 2009.

Q. [Tinpyunuk «Ximis. 9 kmacy /aBT. Jlamesceka ['.A./ K: I'enesa, 2009.

10. IMigpyunuk «Ximis. 9 xnacy /aBt. [Tonens I1I1., Kpuxms JI.C./ K: Axanemis,
2009.

11. TIlippyunuk «Ximis. 9 knac» /aBt. SApomenko O.I'./ K: Ocgita, 2009.

12.  Iigpyunuk «Ximisa. 10 kmac (piBeHb CTaHAAPTY, aKaJeMIYHUN PIBEHB)» /aBT.
Apomenko O.I'./ K: I'pamora, 2010.



13. Iligpyunuk «Ximida. 10 kmac (piBeHb cTaHAAPTY, aKaJEMIYHUN PIBEHB)» /aBT.
[Monens ILIL., Kpuxns JI.C./ K: Akaaemis,

2010.

14.  Iligpyunuk «Ximisa. 10 knac (mpodinbHMil piBeHb)» /aBT. Bypunceka H.M.
ta 1H./ K: [lenaroriuna mymka, 2010

15. Iligpyunuk «Ximid. 11 kinac (piBeHb ctanaapty)» /aBT. Jlamesceka A,
JlameBcrka A.A./ K: I'enesa, 2011.

16. IMigpyunuk «Ximid. 11 kinac (piBeHb ctanaapty)» /aBT. SApomenko O.I'./ K:
I'pamora, 2011.

17.  TIligpyunuk «Ximid. 11 knac (akanemiunuit piBenb)» /aBT. [lonens [LIT.,
Kpukinsa JI.C./ K: Axanemis, 2011.

18. Iligpyunuk «Ximid. 11 knac (akagemiunuit piBenb)» /aBT. Beanuxo JI.I1./ K:
Ocsira, 2011.

19. CyuachHa TepMiHOJOTIS 1 HOMEHKJIATypa OpraHiyHUX CIONYK /aBT.
Tomvauosa B.C., Kosryn O.M., Kopninos M.IO., 'opaieako O.B., Bacunenko
C.B./ Tepnonins: HaBuanbna kuura - borgan, 2008.

20. Howmenknatypa opraniynux crnonyk /aBT. Toamavosa B.C., Koryn O.M.,
Hy6oBuk O.A., ®@inaiino C.C./ Tepnonins: Mangapisers, 2011.

A Takox BIAMOBIAHI NIAPYYHUKHU B MEPEKIIAl HA pOCIHCHKY MOBY Ta MOBU
HAI[IOHAJIbBHUX MEHIIUH.
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