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HOACHIOBAJIBHA 3AIINCKA

[Iporpama BcTymHOTO BUNPOOYBaHHS 3 XiMil BH3HA4Ya€ MPOBIAHI HANpPSIMKU Yy (HaxoBiid
MiArOTOBIII MAaWOYTHROTO CIEliaiicTa, i TOMy BKJIIOYA€ HAWBAKIUBIII PO3IUIMA TaKUX XiMIYHHX
JUCIUILIIH: 3arajbHa XiMis, HEOpraHiuHa Ximisi, oOpraHiyHa Ximis, OioXimis 3 OCHOBaMH
MOJIEKYJISIPHOI 610J10Tii, OCHOBH CYy4aCHOTO XIMIYHOTO BUPOOHHIITBA, (PI3MYHOI 1 KOJIOIHOT XiMii.

OO6’eM 1 3MICT HaBYATBLHOTO MaTepiaiy 3 KypciB XiMil y3ro/pKeHO 3 BIATOBIAHUMH TIIOYHMU
nporpamamu. lle B CBOIO Yepry JO3BOJISIE CKOPETYBATH MIKIIPEIMETHI 3B S3KH JTUCITUILIIH
ximigHoro nukiy. [Iporpama 3abesnedye MakCHMalIbHY 30PIEHTOBAHICTh HA MAOyTHIO MPAKTHIHY
JUSUTBHICTh BUITYCKHHMKAa B CYYacCHMX YMOBax yTBepikeHHsS KoHiemiii HalioHaJbHOT OCBITH B
VYxpaiHi.

[Tporpamy ckiiaieHo 3 ypaXyBaHHSAM CYy9aCHOTO CTaHY TEOPETUIHUX OCHOB XiMIYHOI HAYKH.

I. OCHOBHI BUMOI'M 10 3HAHb TA YMIHb

Ha BctymHOMY BHIIpoOyBaHHI 3 XiMil Ha OCBITHIH CTYIiHb: MaricTp 6CMyNHUK NOBUHEH 3HAMU!

— TpeaMeT 1 00'eKTH, SKi JOCTIIKYIOTHCS HEOPTaHIYHOIO XiMI€I0;

— Micle HeopraHiyHoi Ximil cepel NPUPOJHUYMX JNUCUUILIIH, ii 3HA4YEHHs B HAyII,
MPOMHUCIIOBOCTI 1 JKUTTi Cy4acHOTO CYCIiIbCTBA;

— OCHOBHI TIOHATTS ¥ 3aKOHHM HEOPTaHI4YHOI XiMif]

— OymoBy aromiB i Mojekyd. OCHOBHI KBaHTOBO-MEXaHIUHI YSBJICHHS TIPO YTBOPEHHS
XIMIYHHUX 3B'SI3KIB;

— OCHOBHI KJTaCH HEOPraHIYHUX pedoBHH. HOMEHKIIaTypa HEOpraHiyHUX CIIOJYK;

— OCHOBH XiMiYHOi TEPMOJIMHAMIKH 1 BAKOPUCTAHHSA ii B HEOPTaHiuHIHM XiMifi]

— po3uuHH. EJCKTpONITHYHY AUCOINAIIiIO;

— OyJOBY 1 BMacTUBOCTI KOMITJIEKCHUX CIOJYK;

— XIMiIO IPOCTHX PEYOBHH i CIIONYK €JIEMEHTIB;

— POJb HEOPTaHI4HOI XiMii y BHPIIIEHHI eKOJIOTTYHUX MPoOIeM;

— OCHOBHI TIOJIO’KEHHSI TEXHIKH O€3MeKH pu poOOTi 3 HEOPTaHIYHUMH CHIOTYKaMHU.

— BHU3HAYaTH HAHOLIBII IMOBIpHI BIACTHBOCTI PEYOBHHH HA OCHOBI ii €IE€MEHTHOTO CKIIAAy 1
CTPYKTYpU;

— Teopito XiMiuHOi Oy/TIOBH OPraHivYHUX CHOIYK;

— CydYacHY HalliOHaJIbHY TEPMIiHOJIOTIIO Ta HOMEHKIIATYPY;

— ENEKTPOHHY TEOPiI0 XiMIYHOTO 3B'A3KY;

— Tteopito Tibpuamn3anii opoditaneit aroma KapOony;

— eNeKTPOHHI eexTH (1HIYKIilHI, Me30MepHi);

— kJjacudikailito OpraHiuHUX CIIONYK;

— Kiacudikaliro OpraHiyHUX peakliil 3a HANpPSIMKOM pPEaKIiid Ta XapaKTepoM pearyrunx
YaCTUHOK;

— TpUBiaJIbHY, PalliOHAJIBHY T CHCTEMAaTH4YHY HOMEHKIIATYPH;

— BUAM 130Mepil (CTPYKTYpHY, MPOCTOPOBY Ta ONTUYHY );

— cnocoOu oJiep)kaHHS OCHOBHHUX KJIAaCiB OPraHi4HUX CIIONYK;

— ENEeKTPOHHY OyZ0BY (DyHKIIOHAIEHUX TPYI OPTaHIYHUX CIIONYK;

— XIMIYHI BTaCTHBOCTI OCHOBHHX KJIACiB OPTaHIYHUX CIOIYK;

— OlomnoriyHe 3HaYEHHsI HAWBAYKIMUBIIINX MPEJICTABHUKIB OKPEMHUX KIIACIB OPTaHiYHUX CITONYK;

— TPUPOJHI JPKepesia OPraHiuHUX CIIOIYK;

— TeHETWYHUH 3B'SI30K MIXK KJIaCaMH OPTaHIYHUX CIIOJYK;

— BHECOK BITYM3HSHHMX BUCHHUX B PO3BUTOK OpraHiuHOi Ximii B YKpaiHi;

— OCHOBHI MaTeMaTW4Hi onepaiii Juis Gi3uKo-XiMIYHUX PO3PAXYHKIB;

— OCHOBH TEXHIKH XIMIYHOTO €KCIIEPUMEHTY 1 aHaIli3Y;

— TEOpeTHYHI OCHOBHU OyJOBH PEUOBUHH;

— OCHOBHI NPUHITUIH XIMIYHOT TEPMOJAMHAMIKH;



— OCHOBHI 3aKOHHU PO3YHHIB €JIEKTPOJITIB 1 HEENEKTPOIITIB;
— TepMOAMHAMIYHI OCHOBH €JIEKTPOIHUX MPOIIECiB;

— OCHOBH Teopii mepediry XiMidYHUX peakIliii;

—  (i3UKO-XIMiIO TTOBEPXHEBHX MPOIIECIB;

— OCHOBH KOJIOITHOI XiMil.

Bcemynnuk nosunen mamu maxi HABUUKIL:

— TIPOBOJAWTH HEOOXiTHI MaTeMaTH4Hi 0OPOOKH Pe3yNIbTaTiB €KCIIEPUMEHTY;

— BUKOHYBaTH He0OXijHi rpadiuni moOy10BY;

— IHCaTH PIBHSHHA PEaKIii Ta CXeMH IIEPETBOPEHB;

— CTPYKTYypHi (popMyH OpraHigyHHUX CIIOJYK;

— BHUKOHYBATH BIpPaBH Ta 3aBIAHHS JUIsl CAMOKOHTPOJIIO;

— BUKOPHCTOBYBATH OJICPXaHHI JaHi IS TOSICHCHHS OI0JIOTIYHUX TMPOIECiB, IMPOIECIB
XIMIYHOT TE€XHOJIOT1i.

1. KPUTEPII OIIIHIOBAHHSI 3HAHB 1 BMIHb

[TincymkoBa
OLIIHKA O

YHIBEPCUTETY 1K 33 I[TOKA3HUKU

(HopMoBaHii HalllOHAJIbHOIO

PEUTHHTOBUI HIKAIIOH0

Oan)

90-100 Binminao AOGiTypieHT BHSBHB BCeOIYHI Ta CHCTEMaTH30BaHi 3HAHHS

(BuCOKMIA TEOPETUYHUX OCHOB  XiMii, TPOAEMOHCTpPYBaB TIHOMHY 1

piBEHB) NeTaJbHICTh aHAN3y NHUTaHb, YMIHHS PO3KPUBAaTH CYTHICTh
TEOPETUYHUX  TIOJIOKEHb, TPABWIBHO Ta BUIBHO  OIEpPYE
KaTeropisiMd 1 MOHATTSAMH;  JONUIBHO 1 TPaMOTHO J00Hupae
HEOOXi/IHI A7l BIAMOBiAI apryMeHTH, UTIOCTPYE iX MpHUKIaIaMu i3
MaiiOyTHROI ~ TpodeciiiHOi  MiANBHOCTI, BHCIOBIIOE  BIIACHE
CTaBJICHHS /10 HAaBYAIBHOTO MaTepially; BiJNOBiJi YiTKi, JIOTi4Hi,
KOHKpETHI, MoBa JiTepaTypHa. IIpum po3B’s3aHHI NPaKTUYHOIO
3aBJlaHHA BUSBISE 3AaTHICTh 10 TNPOEKTYBAHHS, aHAJIITUYHOIO
MUCJICHHS, CIIUPAETHCS HA TEXHOJOTIYHUH MiAX1A, JIETKO 1 MBUAKO
BHU3Hauae mpodeciiiHi aii BUHTENs-XiMiKa, J0OMpae ONTUMAaJbHi
METOJIM Ta MPUHOMH JisSILHOCTI Y KOHKPETHIM cuTyarii, nae ix
0OTpYHTYBaHHS, JJIEMOHCTPY€E OPUTTHAIBHICTH, TBOPUWH MOTEHITIAL.

82-89 Ho6pe AOiTypi€eHT BHUSBHB TIOBHE 3aCBOEHHS MPOTpaMHU JIePKaBHOTO

(cepenHiii €K3aMeHY, JIOCTaTHbO BHUCBITJIIOE TEOPETHYHI IIOJOXKEHHS Ta

piBEHb) 3’COBY€ CYTTEBI CTOPOHHM IHUTaHb, NPABWJIBHO BU3HAYA€ 3MiCT
OCHOBHUX TIOHSITh, IEMOHCTPYE BOJIO/IIHHS MaTepiaioM 3 XiMii, ane
Opu IbOMY JONyckae oOKpeMmi HerouHocTi. IIpu po3B’sg3aHHI
NPAaKTUYHOTO 3aBJAHHS CIHUPAETbCA HAa TEXHOJOTIYHUHN MiAXin,
BUSIBIISIE TIPOCKTHI BMiHHS, BIIJIOMY BipHO BU3Ha4ae npodeciiHi aii
BUMTENS XiMmii Ta Jg00uUpae METOAU MisIIBHOCTI y KOHKpETHid
cuTyarii, 1a€ iX oOTpyHTYBaHH:, HABOIUTH MPUKJIIA/IH.

74-81 Hobpe AOITypi€eHT BHUSBHB TIOBHE 3aCBOEHHS MPOTpaMHU JIEPKaBHOTO

(cepeniii €K3aMeHY, JIOCTaTHbO BHUCBITJIIOE TEOPETHYHI IIOJOXKEHHS Ta

piBEHb) 3’COBY€ CYTTEBI CTOPOHH IHUTaHb, NPAaBWJIBHO BU3HAYAE€ 3MiCT

OCHOBHUX TIOHSITh, IEMOHCTPYE BOJIOJIIHHS XiIMiYHHM MaTepianom,
ajyie MpH IbOMY JONYyCKae OoKpeMi HerouHocTi. [lpu po3B’s3aHHI
NPaKTUYHOTO 3aBJAHHS CIUPAETbCS HA TEXHOJOTIYHUHN MiAXij,
BUSIBIISIE TIPOCKTHI YMiHHSI, B OCHOBHOMY BH3Ha4ae mpodeciini aii




BUHTENS XiMil Ta Jg00Upae METOMU JisUTBHOCTI y KOHKPETHIH
CUTYallii, aJie OOIPYHTYBaHHS HE 3aBXK/H MEPCKOHIIHBE.

64-73
(mocTarHii
piBEHB)

3a10B1IbHO

AOiTypieHT BHSABHMB 3HAaHHS OCHOBHOTO Marepiady MporpaMu
JIEP’KaBHOTO €K3aMeHY B 00'eMi, KM HEOOXITHUHN JIJIS MTOAAITBIIIO]
NPakTUYHOI pOOOTH; MPOJAEMOHCTPYBAB y LIJIOMY TPAaBHIBHICTH
pO3yMiHHS HAayKOBUX TIIOJIOKECHb 1 TIOHATh, OJHAK BIJIIMOBIb
BUPI3HIETBCSI TOBEPXOBiCTIO a0  (parMeHTapHICTIO, HasBHI
HETOYHOCTI Ta TMOMWJIKH Yy 3MicTi Bimmosimi. [Ipm po3B’s3anHi
MPAKTUYHOTO 3aBIaHHS NpodeciiiHi 3HAHHS, TEXHOJIOTTUHUHN X1
BUKOPHUCTOBYIOTHCSI 0OMEKEHO; MepeBakae eMITipHYHUN PiBEHb Ta
CTEPEOTHITHICTb.

60-63
(mocTartHii
piBEHB)

3a10B1ILHO

AOiTypieHT BHSABHMB 3HAaHHS OCHOBHOTO Marepiady MporpaMu
JIEP)KaBHOTO €K3aMeHy, B 00'eMi, eeMEHTapHO HEOOXiTHOMY st
MOJANBIIO] MPAKTUYHOI POOOTH; MPOJEMOHCTPYBAaB y IIIOMY
NPaBWIBHICTh PO3YMIHHA TEOPETUYHUX TMOJOXKEHb 1 HAYKOBHX
NOHATH MO CYTi, OJHAK BIAMOBINb BUPIHAETHCI OOMEKEHICTIO,
MOBEPXOBiCcTIO a00 (parMEeHTapHICTIO, HasSBHI 3aTpyIHCHHS,
HETOYHOCTI Ta TMOMWJIKH Yy 3MicTi Bimmosimi. [Ipu po3B’s3anHi
MPAKTUYHOTO 3aBJIaHHS NpodeciiiHi 3HAHHS, TEXHOJIOTTUHUHN T aXi
BUKOPUCTOBYIOTBCS OOMEXEHO, BHOIp METOMIB HE 3aBXKIU
MpaBUILHUM.

35-59
(HU3BKUI
piBeHB)

HesanoBiisHO

AOGITypi€HT BUSIBUB CYTTEBI MPOTAIWHHU Y 3aCBOEHHI MPOrPaMOBOTO
MaTepially, Ma€ 3Ha4Hi TPYJIHOII B OMNEpyBaHHI KaTeropisMu Ta
TEOPETUYHUMHU TOJOXKEHHSIMH B XIMIUHIA Hayli; BiJANOBiJb
BUPI3HSAETHCS OOMEKEHICTIO, (parMeHTApHICTIO, HasBHI Tpyoi
NOMMJIKH; TP BUKOHAHHI MPAKTUYHOTO 3aBJAHHS HE CITUPAETHCS
Ha QITOPUTM pO3B’s3aHHSA, JIONMYCKA€ IIOMHIKH, BUSBISE
oOMexeHICTh TpodeciiHOro MHUCIEHHS Ta HE CPOpPMOBaHICTH
BiJITIOBITHAX YMiHb.

1-34
(HU3bKUI
piBEHB)

HezanoBiuisHO

AOGiTypi€HT BHUSBHB 3HAYHI MMPOTAIWHHU y 3aCBOEHHI MPOTPaMOBOTO
MaTepially, Ma€ 3Ha4Hi TPYJIHOINI B OMEpyBaHHI KaTeropisMu Ta
TEOPETUYHMMHU TIOJIOKEHHSIMH B XiMiuHIA Haymi. Bignosink
oOMexeHa, (hparMeHTapHa, HasiBHI TPyOi MOMUJIKK MPU BUKOHAHHI
MPAKTUYHOTO 3aBJIaHHS, MOB’s3aHI 3 0OMEXEHICTIO MpodeciiitHOTo
MUCJICHHS Ta He C(hOPMOBAHICTIO BiJTIOBITHUX YMiHb.

®OPMA ITPOBEJEHHSA BCTYITHOI'O BUTIPOBYBAHHS, CTPYKTYPA 3ABJIAHb
Bcemynne sunpobysanns 3 ximii € mecmu.
Tect BKITIO9a€ OpieHTOBHO 15 3aBIaHb TEOPETHYHOTO 1 MPAKTHYHOTO 3MICTY.

Ha BcTymHomy BUIIpoOyBaHHi abiTypi€eHTaM J03BOJISIETHCS KOPUCTYBATHCS MEPI0JUIHOI0 TaOIUIICTO
ximiuaux enemenTiB JI.I.MeHgeneena.

1I. 3BMICT ITPOT'PAMU

METO/IMKA HABYAHHSA XIMII

CTpyKTypa i 3MICT IIKUTEHOT XIMIYHOT OCBITH. MeTa 1 3aBaHHsI XiMiYHOI OCBITH IIKOJISIPIiB Y
cBiTii Konnenmii npodinkHOTO HaBYaHHS B cTapiriid mkom ta Jlep:kaBHOro crangapty 0a30Boi i
noBHOI cepeaHboi ocBiTH. [lpuHmum audepenmiamnii K OCHOBOIIOJIOKHUHA MPHUHIMII y Teopil i




NpaKTUI[l HAaBYaHHA XiMil ¥ icTOpis HOTO CTAaHOBJCHHS B PO3BHTKY BITYM3HSHOI METOIUKH
HaBYaHHS XiMii.

®DopMyBaHHS 3MICTy IIKUILHOTO Kypcy XiMii IS HaBYaHHS Y4YHIB Ha PiBHI CTaHAAPTY,
akaJieMiYHOMY Ta podiIbHOMY PiBHAX. 3arajibHi BUMOTH JI0 BiI0OOPY 3HAHB JUIS HABYaHH XiMii Ha
npodinbHOMY PpiBHI y Kiacax O0i0J0ro-XiMi4HOTO, XiMiKO-TE€XHOJIOTiYHOTO, (i3UKO-XiMiYHOTO,
arpoxiMmiyHoro mpodiniB, nwsaxu 3abe3meueHHs mnpodimizamii 3MmicTy Ximil Sk mpodiTEHOTO
HAaBYAJIBHOIO IpeaMmeTa. PO3BUTOK HalBaXJIMBIIIMX 3aKOHIB, TEOpiil, MOHATh, 3aCBOEHHUX B
OCHOBHIW IIKOJI MiJl Yac HaBYaHHS Y4YHIB XiMii Ha MPOQiTbHOMY PiBHI BiAMOBITHO 0 MPUHIUITY
HaykoBocTi. CrucTeMa BMiHb Ta HaBUYOK SIK BKJIMBHI KOMIOHEHT 3MiCTy XiMil K MpodibHOTO
HAaBYAJILHOTO MpeJMeTa CTapIlIoi IKOJU. BUXOBaHHS Ta pO3BUTOK YYHIB Yy IPOLIEC HABYAHHS XiMii
Ha POQLIBLHOMY PiBHi 11 BUBUCHHSI.

Metoau, 3aco0u Ta opraHizaiiitai GopmMu HaB4aHHS XiMii. MeToan HaBYaHHS YYHIB XiMii.
3arajapHONOTIUHI METOAM: IHAYKINS, ACAYKIliSA, aHalli3, CHHTE3, aHaJIOTis, y3araJdbHEeHHsA. Metoan
XIMIYHOTO  JIOCHI/DKEHHS;  CIIOCTEPE)KCHHS, ONHC, TEOPETUYHE TMOSCHCHHS, TEOPETUYHE
nepeaOadeHHs], MOJICIOBaHHSA. MeToau caMOCTiifHOT poOOTH y4HIB, iX 3arajbHa XapaKTepPHCTHKA.
HIkinpHUN XIMIYHUA EKCIEPUMEHT SK crenudiuauii meron HaB4aHHA Ximil. OcoOmmBOCTI
BUKOPUCTAHHS J€MOHCTPALIHOTO EKCIIEPHUMEHTY, WOTO JOCHIJHUIBKAN Xapakrep. 3MicT 1
0COONMMBOCTI oOpraHizamii y4YHIBCHKOTO XIMIYHOTO EKCIIEPHMEHTY: JTabOpaTOpHUX MOCHiTiB Ta
NpaKTUYHUX 3aHATh 3 Ximii. Meronmka TpOBEACHHS TPAKTHUHOI podotm «MojemoBaHH
IPOCTOPOBOI CTPYKTYypH Oiomonekynny». Bumoru nporpamu 3 ximii npoiabHOTO piBHS 10 3MiCTy
PO3paxyHKOBUX Ta €KCIIEPUMEHTAIBHUX 33]1a4, METO/IMKA iX po3B’si3yBaHHs. [IpoOiieMHe HaBYaHHS
aK 3aci0 (opMyBaHHS CHUCTEMHOTO MHCICHHS WIKOJSAPIB y Tpolleci BHUBUYEHHS XiMil sIK
npodimtoroyoro npeamerta. udepenniioBaHuid MiAXiJg y cUCTeMi OCOOUCTICHO OpPiEHTOBAHOTO
HaBYaHHA XiMii y4HIB podidbHUX KIaciB. BUkopucTaHHs aymioBi3yajdbHHUX 3ac00iB HABYAHHA Ta
koMmm’roTepHoi rpadiku. TemaTuuHe OIIHIOBaHHS HABYAJIBHUX JIOCSATHEHb Y4YHIB, BHITYCKHI
eK3aMeHH 3 Ximii. JlepskaBHe LIEeHTpali30BaHe TECTyBaHHS.

Opranizamiiini  ¢GopMr HaBYaHHA Ximii, iX OaratoManiTHicTh. HeTpaauuiiini dopmu
oprasizanii HaB4aHHs xiMmii. Cy4acHi TeXHOJOT1] HaB4YaHHs XiMii: komOiHOBaHa cuctema M.['y3uka,
TEXHOJIOTsl TPYNOBOr0 HaBYaHHS XiMii, KOMIT IOTEpHI TEXHOJIOT1i HaBYaHHs, MOyJIbHO-PEHTHHIOBa
TEXHOJIOT1sl HABYaHHS XiMii.

®dakynbTaTUBHI KypcH sk (hopMa audepeHIiioBaHoro HaBuaHHS XiMii 3a iHTepecaMu YUHiB.
MeToanyHi MiAXO0IH 10 TpOoBeneHHs (paKkyIbTaTHBHUX 3aHATH. PoOoTa 3 001apOBaHIMH JTITEMHU.

Po3BUTOK 3HAHB YUHIB PO MEPIOTUIHUI 3aKOH 1 IEPIOJUIHY CUCTEMY XIMIYHHUX €JIEMEHTIB
J.1.MenneneeBa ta 6ynoBy pedoBunu. CydacHi ysBiIeHHs npo OynoBy atoma. [lornmmbneHHs 3HaHB
y4HIB TpO OyIOBY EJNEKTPOHHUX OOOJIOHOK AaTOMIB €JIEMEHTIB MalMX 1 BEIHMKHX MepioJiB.
Enextponna Ta rpadiuHo enekTpoHHa KOH(pirypamii atomiB s-, p-, d-emementiB. I[lpuHIMT
HaiimeHmoi eneprii, npunuun [layni, npaBuno ['yana. [lepioguyna 3MiHa BIACTHBOCTEH aTOMIB
XIMIYHHX €JEeMEeHTIB Ta iXHix cmoiyk. Pamiyc aromiB. Emnepris #onizamii. CropigHEHICTh IO
eslekTpoHa. EnexTpoHeraTuBHICTh . POJb MepioANYHOT0 3aKOHY B CY9aCHOMY ITPHPOJIO3HABCTBI.

Po3BUTOK HayKOBHX 3HaHBb NMPO XiMIYHHN 3B'30K i1 OymoBy pedoBuHH. CydacHi YsBICHHS
PO TMPHUPOIY XIMIYHOTO 3B’SI3KY, CIIOCOOM 1oro yTBopeHHsA. KoBanieHTHHH 3B'S30K, TiOpumu3aliis
enekTpoHHuX opOitaneit aromiB. [IpocTopoBa OymoBa MONEKyJ, HOHHHI 3B'SI30K, HOHHI KPUCTAJH.
Mertaniunanii 3B'si30k. Bogneswii 3B'si30Kk. MikMonekynsipHa B3aeMois. BaeHTHICTh 1 cTymiHb
OKHCHEHHSI €JIEMEHTIB Y CBITJIi €JIEKTPOHHOI TEOPil XiMiYHOTO 3B’ A3KY.

[TornmnbneHHs HAyKOBMX 3HaHb PO PO3YMHM Ta OCHOBHM €JIEKTPOJITUYHOI JHcOLialii.
Po3BuTOoK B y4YHIB 3aradbHHUX YsBIEHb MPO AWCIEPCHI CHCTEMH, iX Kiacu(ikailiio, XapakTepHi
o3Haku. Kosoigni po3unHy, X 3HaYeHHS Y NPUPOJII Ta HA BUPOOHUUTBI. PO3BUTOK B y4YHIB HOHATH
NPO ICTUHHI PO3YMHH: KOSPII[IEHT PO3UUHHOCTI, CIOCOOH KiJIbKICHOTO BUPAXEHHS CKJIaly PO3UHHY
— MacOBY YacCTKy Ta MOJIIPHY KOHIIEHTpPALil0 PO3YUHEHOT PEYOBUHH.

[lornubneHHss ysBIEHb Y4YHIB NP0 CYTHICTh EJICKTPONITUYHOI Jucomiaiii: CTymiHb i
KOHCTaHTy AMCOLialii, YUHHUKYU BiJl SIKUX BOHU 3anexkaTb. POpMyBaHHS MOHATTA NMPO HOHHUHN
no0yTOK BoAH, BomHeBHH moka3sHHWK (pH). Po3BUTOK HaykoBHX 3HaHb IO peakilii B po3uMHAX



€JIEKTPOJITIB, TIAPOIIi3 COJIEeH Ta HOTO 3HAYCHHS B IPUPOJAHUX MPOIECAX, KUTTEMISIIBHOCTI JIIOANHU
Ta JKUBJIEHHI POCJIMH.

Po3BuTOK TOHATH TPO XiMiYHY peakiliro. BuBueHHs ocHOB XiMiyHMX BUpOOHUIITB. OCBITHI,
BHUXOBHI Ta PO3BHBAJIbHI 3aBJaHHs BUBYEHHs TemHu "XimiuHi peakmii" Ha piBHI CTaHIapTy B
OCHOBHIH IIKOJI Ta Ha MpodibHOMY piBHI. OCHOBHHUH 3MICT 3HaHb Ta CTPYKTYpa CUCTEMH MOHATH
Npo XiMIYHY peakiliro. PO3BUTOK MOHATH PO €HEPTeTUKY XIMIYHUX MEPETBOPEHb, OKUCHO-BiTHOBHI
peaxiiii, KIHETUKY XiMIYHMX peakiliii Ta xiMiuHy piBHOBary. KepyBaHHS XiIMIYHMMHU HPOIECCAMH:
3MiHa MIBUAKOCTI PeaKiliii Ta 3MilleHHs! XiIMIYHOI piBHOBAry.

Bumoru nporpamu 3 XiMii mpodibHOTO PiBHSI 10 00’€My 1 3MicTy Marepiany mpo XiMidHi
BUpoOHUITBa. CHCTeMa XiIMIKO-TEXHOJIOTIYHMX IOHSTh, 3arajlbHUM IJIaH BHUBYEHHS XIMIYHHMX
BUpoOHUNTB. KopoTka xapakTepucTHKa BHPOOHMLTB, II0 BHUBYAIOTHCS 3a MPOrpaMor0 3 Ximii
npo¢inbHOrO piBHS (TIPOMHCIOBE BHPOOHUIITBO CYIb(ATHOI KHCIOTH, CHUHTE3 aMOHIaKy B
NPOMHUCIIOBOCTI). BupoOHMIITBO 3ami3a Ta #oro cruraBiB. OXOpoHa HABKOJHMIITHHOTO CEPEIOBHIIA
BiJl 3a0py/THEHHS TPOMHCIOBUMH BHKHIAMH.

MeToiika BHBUCHHS HEMETAIYHHMX EJIEMEHTIB Ta 1XHiX croiyk. OcoOJMBOCTI BHUBYCHHS
HEMETAIIYHUX €JIEMEHTIB Ta iXHIX CHOJYK 3a MPOrpamoro 3 Ximii mpodinbHOro piBHA. Po3BUTOK
3HaHb YYHIB MPO MEPIOANYHHUN 3aKOH, EIEKTPOHHY TEOpil0 OYIOBU aTOMa, TUIIH XIMIYHUX 3B’S3KiB,
QJIOTPOITiI0, OKUCHO-BITHOBHI PEaKIlii, pO3KPUTTS MPUINHHO-HACITIIKOBUX 3B’SI3KIB MK OYIOBOIO
PEYOBUHMU Ta 11 BJIaCTUBOCTSIIMHU.

3acToCyBaHHS JCIYKTUBHOTO TIiJAXOAy TiJ 4Yac BHUBYCHHS HEMETATIYHUX EJICMCHTIB,
BUKOPUCTAHHS OTIOPHUX CXEM-KOHCHEKTiB. MeTronnuHi ocHOBU BHBUeHHS eneMeHTiB VII-A, VI-A,
V-A tn IV-A rpyn. Po3BuTok 3aranbHO XiMIYHHX TMOHSITH y MPOIECi BUBUEHHS HEMETaTIYHUX
€JIEMEHTIB Ta IXHiX CIIONYK.

MeToaMka BHBYEHHS METAJIUHMX €JIEMEHTIB Ta IXHIX CHOJYK. BHBUEHHS MeTamiuHuX
€JIEMEHTIB Ta IXHIX CIOJYK Ha OCHOBI NPHUHLMUIIB MapajesIbHOTO CTPYKTYpyBaHHS HaBYaJIbHOTO
Marepialy Ta yKpyIMHEHHS IUAAKTUYHUX OJUHUILIb.

P03BUTOK MOHATH MPO NPUPOIY XIMIUHOTO 3B’SI3KYy, CTPYKTYpPY PEUOBHHU, OKUCHO-BIIHOBHI
peaxiiii B mpoIieci BUBUCHHS METAIIYHUX EJIEMEHTIB.

3aranpHi MiIXOAW O XapaKTePUCTHKH METATIYHUX eJIeMEHTIB A-MiJArpyIl Ta IXHiX CIIONYK.
Metonuka BuBueHHs enemeHTiB [ A — III A rpyn Ta iXx cmomyk. Po3BUTOK TOHSATH mMpo
aM(pOTEpHICTh.

Metonuka BuB4eHHS Depymy Ta HOTO CHOMYK 3a MPOrpamolo 3 XiMii IpoQiIbHOTO PiBHS.

BukopucTaHHs JIEMOHCTPAIlifHOTO Ta YYHIBCBKOTO E€KCIIEPUMEHTY, ay/IiOBi3yalbHUX
3ac00iB HaBUYAHHS.

Mo>JTMBI TOMUIIKM B 3HAHHAX Ta YMIHHSX YYHIB 3 JaHOT TEMU Ta NUISXHU 1X YCyHEHHS.

MeToarka BHBYEHHS OPraHIYHHX PEYOBHH 3a TMPOTPaMOI0 3 XiMil MpOQIIEHOTO pPiBHA.
CyuacHa Teopist XiMiuHOi OyZOBM OpraHiYHHX CIIONYK SK OCHOBAa BHBUYEHHS OPraHIYHOI XiMmil.
O3HaifoMIIeHHSI YYHIB 3 IPUPOJIOI0 XIMIYHUX 3B S3KIB B OPTaHIYHUX PEYOBUHAX.

MeToanka BHBYECHHS BYTJICBOIHIB. 3arajbHa XapaKTEPHCTUKA 3MICTy Ta MM0OyJ0BU
HavanpHOro Matepiamy. @opMyBaHHS B y4YHIB 3HaHb PO HOMEHKJIATYPY, TOMOJIOTIIO Ta i30Mepito
BYTJIEBO/IHIB. PO3BUTOK CTPYKTYpHHX Ta €JIEKTPOHHUX YSBJICHb MiJ Yyac BUBYEHHS TOMOJIOTIYHHX
pSAiB  BYIVIEBOJHIB. PO3KpHTTS 3alneXHOCTI MiK OyJOBOIO 1 BJIACTHBOCTSIMH BYTJICEBOJHIB.
BukopuctanHs XiMIYHOTO €KCIEPUMEHTY Ta KOMII'IOTEPHOTO MOJIENIIOBAHHS IiJ] Yac BUBYEHHS
BYTJICBOJIHIB.

MeToanka BUBYEHHS OKCUT'€HOBMICHUX OpPraHIYHUX pedoBHH. DOpMyBaHHS MOHATTS NPO
(hyHKIIIOHABHI TPYNU HA MPHKIAJI CIHUPTIB, ajbJAETiAiB, KAPOOHOBUX KUCIOT. PO3BUTOK MOHATH
PO TOMOJIOTIIO Ta i30Mepir0. MeToANYHI MPUHIIMITK BUBUYEHHS CIUPTIB, allbJIeTi/iB, KAPOOHOBHUX
KHCTIOT, ecTepiB. BUBYCHHS BIaCTUBOCTEH JKUPIB 1 METOMIB iX TepepoOku. O3HaHOMIIEHHS YUHIB 13
CTPYKTYPOIO 1 BIACTUBOCTSAMH BYTJIEBOIB, YOPMYBaHHS MOHSTTSA PO MPUPOIHI MOJIIMEPH.

BuBueHHS XIMIYHHUX BJIACTUBOCTEH OKCUI'€HOBMICHUX CHOJIYK.



MeToarka pPO3KPUTTS B3AEMO3B’SI3KY MDK BYIJICBOJHSIMH Ta OKCHUTC€HOBMiCHHUMHU
OpraHiuHuMH pedoBHHaMU. CepKIT-TPEHIHT y PO3KPUTTI TEHETWYHHMX 3B’S3KiB Ta MaTepiaibHOI
€THOCTI PEYOBHH.

JenyKkTHBHUH TiAXif 10 BABYCHHS HITPOT€HOBMICHUX OpTaHIYHUX pedoBUH. HiTpocnonyku,
aMind, aMiHOKHCIOTH. OcOOJMBOCTI XIMIYHHMX BJIACTHMBOCTEH aMIHOKHMCIOT, IX Olojoriyge
3HaueHHs. MeTo/IrMKa BUBUEHHS OYyZI0BH 1 BIACTUBOCTEH OiMKiB. PO3BUTOK MOHSTH MPO MPHUPOJIHI
nojiiMepu. Ycmixu y BuUBYeHHI 1 cuHTe3i OinkiB. Ilomsitts mpo OGiorexHomorito. HyxkmeiHosi
KHUCJTIOTH, PO3KPUTTS iX PO y >KUTTEASUIBHOCTI OPraHi3MiB i3 ypaxyBaHHSM MDKIPEIMETHHX
3B’A3KIB XiMii 1 6i0JI0r1ii.

BuBdeHHST BUCOKOMOJIEKYJISIPHUX PEUOBHH 1 MOJIMEPHUX MaTepialiB Ha ix ocHOBi. PiBHi
CTPYKTYpHOL oprasizariii OpraHiyHUX pEevOBUH (MonexynsapHUA, MOJIIMEPHHU,
CyIpaMoOJNIeKy IsipHUi) Ta TXHs iepapXisi. [ eHeTH4HI 3B’ SI3KM MK OPTaHIYHUMH PEUOBHHAMH.

3ATAJIBHA XIMISA

ATOMHO-MONEKyIsspHe BuYeHHA. OCHOBHI IOJIOKEHHS aTOMHO-MOJICKYJIIPHOTO BUCHHS.
OcHoBHI 3akoHM Ximii. OCHOBHI XiMIYHI TIOHSATTS: €JIEMEHT, aTOM, MOJICKYJa, HOH, BAJICHTHICTH,
CTYIiHb OKHCHEHHs, ekBiBaneHT. IIpocti pedoBmnm. Anotpomis. CkiamHi pedoBuHH. BimHOocHa
aTOMHa 1 MOJIEKyJIsipHa Macu. 3akoH ABoranpo. BucHOBKH i3 3akoHY ABoraapo. Moab. MomsipHa
maca. Mossipauii 00’ €M ra3omno1i0HOT peYOBHHH.

3akoH 30epeKeHHs MacH 1 eHeprii Ta Horo 3HaueHHS B XiMil. B3aeM03B 5130k MacH i eHeprii.
[MonsTTs mpo pedekt Macu. 3aKOH CTaNIOCTI ckiaxy. EXBiBaIeHTH €JIEeMEHTIB 1 CKIIaIHUX PEYOBHUH.

bynoBa aroma. Mogens OymoBu atoma 3a JIkx.Tomcona. Mopens OyjaoBu atoma
Pezepdopna. KopnyckymsipHo-xBuinboBHi AyanizM BunpoMiHtoBanHs. [loctynatu bopa.

KopmyckynspHO-XBUIIbOBUI ~ Ayami3M  4acTUHOK. XBwmi ne  bpoinsa.  [Ipunnun
HeBU3Ha4YeHocTi | elizenOepra.

KBaHTOBi umciaa gK mapamMeTpH, SKi BH3HAYalOTh XBUILOBY (QyHKIit0. ['onoBHE (1),
opbOitanbhe (/), marHiTHE (71) KBaHTOBI uncia. AToMHi op6itaini (AO).

Jesixi BnactuBocTi aromiB. ATomHi paaiycu. llorenmianu iowizamii. CropimHeHiCTh 10
eJIeKTPOHY. BiTHOCHA eNeKTpOHEraTUBHICTh. Y MOBHI HOHHI PajiiycH.

[lepioguunuii 3axkon Jl.I.LMenneneeBa 1 OymoBa aroma. CydacHe (opmymnroBaHHS
nepioguuHoro 3akoHy. [lepiogudHicTh 3MiH BJIACTUBOCTEH €JIEMEHTIB SIK MPOSB TMEPiOAMYHOCTI
3MiH €JEKTPOHHUX KOHirypaimiii aromiB. IlepiogumuHa cucTeMa SK BHPaKCHHS IEPIOIHIHOTO
3akoHy. CTpyKkTypa nepioandHoi cuctemu. [lepionu 1 rpymnu. 3MiHa aTOMHHUX PaJliyCiB, MOTEHITIATIB
10HI3aI1iT 1 BEJIMYMH CITOPITHEHOCTI JI0 SJICKTPOHY B rpymax i nepiojax.

3B’A30K PO3MIIIEHHS €eMEeHTa B NEpIOJUYHIN CHCTEMi 3 BIACTHBOCTSIMU HOTO aTOMIB i
YTBOPEHUX HUM MPOCTHX 1 CKIATHUX PEUOBHH.

Ximiunauit 38°5130K. OCHOBHI XapaKTEPUCTHKH 3B’SI3KY: JOBKUHA 3B’S3KY, CHEPrisl 3B’S3KY,
KPaTHICTh 3B 53Ky, BAJIEHTHUH KyT. OCHOBHI THIM XiMIYHOTO 3B’SI3KY: KOBQJICHTHHH Ta HOHHUI.
EdexTuBHMi 3apsa aToMa B MOJIEKYIIL.

[onspuicts 3B’s3Ky. JIumompHUII MOMEHT 3B’S3KYy 1 MOJEKYJIHM B  IIJIOMY.
EnexrponeratuBHicTh enementiB. Ctyminb okucHeHHA. KoopauHamiiine umcio. CtexiomeTpuyHi
dhopmynu i cTpykTypa cronyk. [3omepisi.

Banentnicts. KoBaneHTHICTh aTOMa.

KoBanentnuii 38°s130K. Meron BaieHTHUX 3B’s3KiB (B3). @i3nuHa ifiess MeToay: yTBOpEHHS
JIBOLIEHTPOBHUX 1 JBOEJIEKTPOHHUX 3B’ 43KiB. [IpnHInn MakcumansHoro nepexkpusanus AO.

JlBa MexaHI3MM YTBOPEHHS KOBQJIEHTHOTO 3B’SI3Ky: B3a€MOJisl HECIIAaPEHUX EJIEKTPOHIB 1
JIOHOPHO-AKIIETITOPHA B3a€MO/Iisl.

KoBasneHnTtHicTs aTOMIB e1eMeHTiB 1-ro, 2-ro i 3-ro nepiois.

Teopiss HampsMICHHOCTI BaJleHTHOCTi. HacuuyBaHicTh, HampAMIICHICTh 1 MOJSPHU3AILis
KOBaJIeHTHOTO 3B’s3Ky. liOpumumzartis AO. Tunu ribpuanzamii i crepeoximiss MOJEKyl B CBITi
ysiBieHb MeTona B3. 6— 1 m—3B’s13ku.



Wonnnii 38’s30k. Kariomw i amionm B Monekynax i TBepaumx pedoBmHaX. OGmacTs
3aCTOCYBaHHs HOHHOI Mojeni. HeMoXnuBicTh IiCHyBaHHS B MOJIEKYJi Oararo3apsaHuX
OJIHOATOMHUX HOHIB. BiacTHBOCTI crionyk 3 HOHHUM 1 KOBaJ€HTHUM 3B’ SI3KOM. MIXKMOJIEKYIISPHI 1
HOHHI KpUCTANIYHI PEIIiTKH.

[BuakicTh XiMiyHKMX peakiiil. XimiuHa piBHOBara. dakTopw, SKi BIUIMBAIOTh HA MIBUIKICTh
ximiuHoi peakitii. [ToHsTTS mpo akTuBHI Monekynu. Enepria aktusizaiii. [IoHSITTS npo naHIIOroBi
peaxuii. 3akoH naii mac. KoHcranTM mBHAKOCTI peakiii. BrumB TemmepaTypu Ha IIBHIKICTBH
ximiunoi peaknii. PiBusuas Bant-Todda i Appeniyca. Karamizatop. Karamiz. ['omoreHHwid,
reTepOreHHHI 1 MIKpOTETEPOTeHHUHN KaTali3.

O6opoTHi 1 He0OOPOTHI peakilii. @akTopH, M0 BU3HAYAIOTh HEOOOPOTHICTH peakilii. YMOBU
HacTaHHA XiMmiuHOi piBHOBaru. KoHcranta ximiuHOi piBHOBaru. [lpunmun Jle Illatenne i #ioro
3aCTOCYBaHHSI.

Bopna. Po3unnn. Boxa B mpupogi. IIpo6iema yrnctoi Bogu. Ckiazg i Oy1oBa MOJIEKYTH BOJIH.
XapaKTepHuCTHKa BOAHEBOTO 3B’s3Ky. Di3uyHI BIACTHBOCTI BOAW. AHOMANIl BOAM 1 X MOSCHEHHS.
Bopna six yHiBepcaabHUI pO3UMHHHK. XIMIUHI BIACTHBOCTI BOJH.

Enexrpomitnuna gucomiamis. Emektpomité Ta HeenekTpoditTH. OCHOBHI TOJIOXKECHHS
enektpomitiaHoi mucomianii CB.Appeniyca. MexaHi3M Mpolecy eNeKTPONITUYHOI IUCOIallil.
Crymine aucomianii. Cna0ki i cuiibHI enekTporiti. KoedimienT aktuBHOCTI. OOOPOTHICTH TpoIiecy
Jucorriamnii. 3acTOCyBaHHsS 3aKOHY MIFOYMX Mac A0 TPOLECY AWCOMLiaIii cIaOKWX eNeKTPOIITIB,
KOHCTaHTa JAUCOIIaIlii.

Kucnorn, ocHOBH, comi B CBiTIi Teopii eIeKTpoNmiTHYHOI mucormiamii. AmdoTepHi
enexTpouitu. Bona sik cinabkwuii enextponit; pH cepenoBumia. ['iaponis coneii. CTymiHb i KOHCTaHTa
ripomizy. YMOBHU YTBOPEHHS i POZYMHEHHS OCA/IiB.

OCHOBHI KJIaCH HEOPTaHIYHUX CHOMYK. IX BIACTMBOCTI i Oflep/KaHHS.

Oxcuan coneTBOopHi 1 HeconeTBOpHi. KucmoTHi, ocHOBHI 1 amMpoTepHi OKCHIH.
Homenknarypa, B1acTUBOCTI i JOOYBaHHS OKCHJIIB.

OcHoBu. OHO- i 6araTokucioTHI ocHOBH. Jlyru. HoMeHknaTypa, BIacTUBOCTI Ta OCHOBHI
crocobu ix 100yBaHHSI.

Comni. Knacudikariis i HOMEHKIATypa. BIACTUBOCTI i OCHOBHI ciocoOu J0OyBaHHS COJEeH.

['eHeTHUHMH 3B’ 30K MIXK KJIJaCAMU HEOPTaHIYHUX CIIOJYK.

Komruiekcni  cmomyku.  Peakmii  kommuiekcoyTBopeHHA.  OCHOBHI  IOJIOXKEHHS
KOOPMHAIIIHHOT TEOopii.

OKHUCHO-BITHOBHI peakii. 3MiHa CTyIEeHs! OKHCHEHHS €IIEMEHTIB MPH XIMIYHHX PEaKIisax i
kinacugikamis peakmii 3a 1i€o o3Hakor. OkucHWKM 1 BimHOBHMKH. Kiacudikamis OKuCHO-
BITHOBHHMX peakuid. Pomp cepemoBuima B TPOXOPKEHHI OKHCHO-BIIHOBHHX  IIPOILECIB.
lanpBaniunmii enement. Enexkrpoani morenmianu. EnekrpoximMigamii psin Hanpyr MetatiB. [ToHATTS
PO OKHCHO-BITHOBHMI moTeHIian. EnexTpomni3. XapakrepucTuka i kiacudikais mporeciB Kopo3sii
METaJiB.

XIMISI HEOPTAHIYHA

Enemenmu 2onosnux nioepyn nepioouunoi cucmemu. I'inporen. Micue [iaporeny B nepioanuHiit
cuctemi. bynosa atoma. [3otonu [Niaporeny. Onepsxanus BoaHro. ®i3udHi 1 XiMiuHI BIACTUBOCTI
BOHIO. 'i[poreHHi Comyky MeTaniB Ta HEMETaiB. IX BJIaCTHBOCTI.

Enementu ronosuoi niarpynu VII rpynu nepioguyHoi cucteMu. 3arajibHa XapakTepUCTHUKA
BIIACTHBOCTEH eneMeHTiB ronoBHOI miarpynu VII rpynu Ha ocHOBI iX po3MillleHHS B MEPiOUYHIN
CUCTEMI 1 eJIEKTPOHHHUX KOHirypariii aToMiB. CTyleHI OKUCHEHHS aTOMiB €JIEMEHTIB.

Xnop. 3HaxomkeHHst Xuopy B npupoi. Onepxkanus xinopy. PisuyHi 1 XiMiuHI BIACTUBOCTI
xnopy. Bsaemonmis Xmopy 3 TIigporenom. Mexanism wiei peakmii. Xmopuasa kuciora. Ii
BJIIACTHBOCTI 1 oJepKaHHA. 3aCTOCYBaHHS XJOPHIAHOI KHCIOTH Ta ii coseil. OKCHreHOBMICHI
CrIoNTyKu XJIOpY: OKCH/IH, KUCIOTH, COJIi.
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3aranpHa XapakTepHUCTHKA BIacTuBocTeil diyopy, Bpomy, Homy. 3anexHicTs BIacTHBOCTET
IPOCTUX PEUOBMH, ['IJPOr€HHUX Ta OKCUIE€HHMX CIIOJIyK TajJOreHiB BiJ| BEJIMYMHU 3apsaly sep.
Bionoriune 3HaYeHHS raJIOTEHIB Ta iX CMONYK.

Enementu ronosnoi niarpynu VI rpynu nepiogudHoi cucteMu. 3arajbHa XapaKTepUCTHKA
BJIACTHBOCTEH €JeMEHTIB TOJOBHOI miarpynu VI rpynu Ha OCHOBi iX PO3MIIlIEHHS B MEPiOJUIHIN
CUCTEMI 1 eJIEKTPOHHHUX KOHirypariii aToMiB. CTyleHI OKUCHEHHS aTOMiB €JIEMEHTIB.

OxcureH. 3HaxoKeHHS KUCHIO y nipupoi. [ToBiTps. O6’eMHuil i BaroBuil ckiaa moBiTPSL.
Pinkxe moBiTps, HOro BIaCTUBOCTI 1 MpakTU4HE BUKOpUCTaHHA. OnepaHHsA KUCHIO. Pojib KHUCHIO B
npupofi i TexHimi. Enekrponna Oymoa mojekynu Oxcureny. DizuuHi i XiMi4HI BJIACTUBOCTI
Oxcureny. B3aemonis npoctux i ckiaaHux pedoBuH 3 OxcureHoM. I'iaporenHi crnoiayku OKCUTeHY
— TigporeH okcuja (Boja) i rigporeH mnepokcui. OKHCHI 1 BiJHOBHI BIIACTUBOCTI TijporeH
NEPOKCHIy, HOTO KHCIOTHI BIAacTHUBOCTI. Anorpomisi Okcureny. O30H, Horo ¢i3uwdHi i XiMidHi
BJIIACTUBOCTI.

Cynedyp. 3HaxomkeHHs cipku B npupoxi. Onmepkanns. Pi3uyHi 1 XiMiuHI BIACTHBOCTI
Cynedypy. I'inporeno- ta oxcureHoBmicHi cnonyku Cymsdypy. Cymbdyp (IV) okcnn. CyneditHa
kucnota. Cynsdyp (V1) okcun. CynbdatHa kucinora. Enexrporna OymoBa i reoMeTpiss MOJICKYITH.
BrnactuBocti cynbdarHOi KHCIOTH. 3acToCyBaHHS Cynb(paTHOI KUCIOTH Ta i1 comeil. Oneym i
JBOCYIb(aTHA KUCIIOTA.

3arampHa XapakTepucTuka BiaactuBocteil Ceneny, Temypy. BracTuBOCTI IpOoCTHX pEUOBHH,
TIPOTreHO- Ta OKCUTEHOBMICHUX CITONYK.

Enementn ronoBHOI miarpynu V Trpynu NmepiogdvHOI CHCTEMH. 3arajbHa XapaKTepUCTHKA
BJIACTUBOCTEH €JIEMEHTIB TOJIOBHOT MIATPYNH V I'pylny HAa OCHOBI iX pO3TalllyBaHHS B IEpiOIUYHIN
CUCTEMI 1 eJIEKTPOHHHUX KOHirypariii aToMiB. CTyleHI OKUCHEHHS aTOMiB €JIEMEHTIB.

Hitporen. A3zot y npupoai. ®izuuHi i Ximiuni BnactuBocti Hitporeny. Cnionyku Hitporeny
3 ligporeHom — amoHiak, rigpasuH. EnextpoHHa OymoBa i reoMmeTpiss MOJIEKYIH aMOHiaky.
BnactuBocti Tigporennux cnonyk Hirporeny. Oxkcumm Hitporeny. BmactuBocTi HiTpuTHOI
kucnotu. Hitpurh, ix BnactuBocti. HitpatHa kuciora. EnekrpoHHa Oy/10Ba i reoMeTpisi MOJICKYJIH.
BnactuBocti HiTpatHOi KucinoTu. B3aemonis HiTpaTHOT KuciaoTH 3 MeTanamu. OnepiaHHS
HITpaTHOT KUCIOTH Yy poMucioBocTi. Comi HiTpaTHOI KUCIOTH, iX BaacTuBocTi. Pons Hitporeny B
PO3BUTKY KUBUX OpraHi3MiB. Kpyroo0ir a3oty B mpupo/i.

®docdop. 3HaXOMKEHHA Yy NPUPOII, OAEP)KaHHs, BIACTHUBOCTI, 3aCTOCYBaHHsS. Baxiusi
cnonyku ®ocdopy. Pocharna kucnora. Coni pochaTHux Kucior — docdary. Ix 3acTocyBaHHs.
®Docdopri gobpuBa. kpyroodir ®ochopy B mpuponi. Enementn romouoi miarpynu IV rpymu
NepioTuIHOl CHCTEMH. 3arajibHa XapaKTepPHCTHUKA BIACTUBOCTEH €JIeMEHTIB TOJIOBHOI miarpymu [V
TpyNy Ha OCHOBI iX PO3MIIICHHS B TEPIOJUYHINA CHCTEMi 1 €IeKTPOHHMX KOH(]Irypamiid aToMiB.
CTyreHi OKUCHEHHS aTOMIB €JICMEHTIB.

Kapbon. Byrmens B mpupozi. AmnorporHi Bumo3mian KapOony: ammas, rpadir, xapOiH,
¢ynepen. Ix crpykrypa. ®isumumi i ximiumi BmactMBoOCTi, 3actocyBanHs. Oxcuau KapGony.
Enexrponna Oynosa i reomerpiss monekymu kapOon (IV) okcmmy. OnepkaHHS i1 BIACTHBOCTI.
Kapbonarna kucnora, kapoonatu. ['igporeHimianigaa Kuciora i i coui.

Cuminiid. 3Haxo/pKeHHS KpeMHito B npupoxi. Pi3uuHi i XimivHi BnactuBocti. Cuiniit (IV)
okcua. Onepxanns i BnactuBocTi. KpemHiesi kucnotu. Cumikatu. ["anoreniau cudmitito.

3aranpHa XxapakTepucThka BiacTuBocTedl [epmanito, Cramymy, [lmomOymy. Cryneni
okucHenHst ['epmanito, Cranymy, IlmromOymy. KuCIIOTHO-OCHOBHI BJIacTMBOCTI TiJAPOKCHIIB.
Crnonyku enemeHTiB 3 Cynbdypom. Tiocom. XapakTepucTuka OKHCHO-BIJIHOBHUX BIIACTHBOCTEH
cnonyk 'epmanito, Cranymy, [ImomMOyMy B pi3HHX CTYNEHSX OKMCHEHHS. 3aCTOCYBaHHs 0JIOBA Ta
CBUHIIIO. BUKOpUCTaHHS HaNiBIPOBIIHUKOBHUX BJIACTUBOCTEH I'€pMaHilo.

3aranpHi BIACTHBOCTI MeTalliB. Po3MillleHHS B TepioAWYHIA CHCTEMi €JIEMEHTIB, SKi
YTBOPIOIOTH MPOCTI PEYOBHHU METaiyHOro xapakrepy. [Ipupona meramiuyHoro crany. CTpykrypa
MeTamiB. TN KpUCTANIYHUX IPATOK.

3aranpHi (i3UUHI BIACTUBOCTI MeETaliB. XiMidyHa AaKTHUBHICTh MeTaliB. Mertaan §K
BimHOBHHMKH. Pobotn M.M.BeketoBa. BaxnuBi ciocobu onepkanHs MmetaniB 3 pya. Cmiasu, iX
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BIACTUBOCTI. TumM CrulaBiB. BUKOpHCTaHHA CIUIaBiB y HapOJHOMY TOCIIONAPCTBI KpaiHW.
bionoriuna ponp Metanis. Bzaemoist MeTamniB 3 BOJO0, BOMHUMHU PO3YMHAMH KHCIIOT 1 COJIEH.

Enementu ronosnoi miarpynu I rpynu mepioguyHoi cucTeMH. 3arajbHa XapaKTepUCTHKa
BJIACTHBOCTEH €leMEHTIB TOJIOBHOI miArpynu | rpynmu Ha OCHOBI iX PO3MINICHHS B MEPIOJUYHIN
CUCTEMI 1 eJIEKTPOHHHUX KOHirypariii atoMmiB. CTyleHI OKUCHEHHS aTOMiB €JIEMEHTIB.

Harpiit i Kaniit. Ix omepxanns. ®isuuni i ximiuni BracTusocTi. OnepskaHHs i BIaCTUBOCTI
ix rigpuaiB, oKCUAIB i TiApokcuaiB. Baxknusi comi. biomoriuHe 3HaueHHs] HOHIB HATPIIO 1 Kaifo.
Kaniitni nobpusa.

Enementu ronosnoi miarpynu Il rpynu nepioguunoi cuctemu. 3aranbHa XapaKTepUCTHKA
BIIACTHBOCTEH €JIeMEHTIB ToJ0BHOI miarpymu Il rpynu Ha OCHOBi iX PO3MIIIEHHS B MEPiOJUYHIN
CUCTEMI 1 eJICKTPOHHHX KOHirypariii atoMiB. CTyleHI OKUCHEHHS aTOMiB €JIEMEHTIB.

Bepuniit, Marniii. 3naxomkenns B npupoai. Criocodu onepKaHHs, BaXKIMBI BIACTHBOCTI 1
3acrocyBaHHs. OKCHIM 1 T1IPOKCUIN, OAEPKAHHS 1 1X BIACTUBOCTI.

Jly)xHo3emenbHI MeTand. 3HaxXo/pkeHHsS B mpupoai. Onepxanns. Di3myHi Ta XiMidHI
BIAcTUBOCTI MeTaniB. OKCUAM 1 TIAPOKCHIU JIy)KHO3eMeNbHUX MeTtaniB. Comi. TBepaicTh BOAM i
crocoOu 1i ycyHeHHs. 3HA4eHHs 1 MPaKTUYHE 3aCTOCYBAHHS CIIOJYK JIy)KHO3EMEIbHHUX METANiB B
HApOHOMY T'OCIIOJJAPCTBI.

Enementu romnosHoi miarpymu Il rpynu nepiogndaoi cuctemu. 3arajipHa XapaKTepUCTHKA
BJIIACTUBOCTEH eNeMeHTIB TonoBHOI miarpynu III rpynu Ha OCHOBI iX po3MilIEHHS B TEPiOIUYHIN
cucTeMi 1 eJIeKTpOHHNX KOoH(irypariit aromiB. CTyreHi OKHCHEHHS aTOMIB €JIEMEHTIB.

Bop. 3naxomkenns B mpupomi. PizwuHi 1 XiMiYHI BIACTHBOCTI TPOCTOI PEYOBHUHH.
lpporen— Ta ranmoreHBMmicHi crnonyku bopy. bopuwmii anriapua. BopHa kucnota. IlomiGophi
KHUCIoTH. bypa.

AmomiHiii. 3HaxomkeHHS y mnpupoxai. BupoOnunTBo amominiro. PizuuyHi 1 XiMmiuHi

BIacTUBOCTI. AmoMinoTepMisa. CraBu anmoMiiro. OKCU 1 TiapoKch ] amoMiHiio. AMQOTEpHICTh
rigpokcuny. Ix BnacTusocTi. IIpakTH4He 3HAYEHHS ATIOMIHIIO i HOro CrIONMyK.
Enemenmu nobiynux nioepyn nepioouunoi cucmemu. OcoOIMBOCTI €NEKTPOHHUX CTPYKTYp aTOMiB
enementis d- i f- pomun. Ix posmimenss B mepioamuniii cuctemi. BigminHicTh BracTHBOCTEH
aTOMIB €JIGMEHTIB TOJIOBHMX 1 MOOIYHWUX MIACPYH, MNPOCTHX PEYOBHMH 1 CHOJIYK, a TaKOX
3aKOHOMIpDHOCTe iX 3MiH TIpW 3pOCTaHHi 3apsaiB siiep aromiB. Pi3HOBUIHICTH CTYIEHIB
OKHCHEHHSI, sIK1 POSIBJIIIOTH ATOMH €JIEMEHTIB MOOIYHUX MiATPYIIL.

Enementn moGiunoi miarpymu I rpymu. 3araigpHa XapaKTepUCTHKA BIACTHBOCTEH €IEMEHTIB
no6iunoi minrpynu | rpynmu Ha OCHOBI iX PO3MIIIEHHS B MEPIOAWYHIA CHCTEMI 1 €IEKTPOHHHX
KoH(]irypamiii aromiB. CTymeHI OKHCHEHHS aTOMIB €IIEMEHTIB. BIacTHMBOCTI MpOCTHX pPEYOBUH,
OKCHJIiB, TiIpoKcuiB i coneit Kynpymy, Aprearymy i Aypymy. ®izionoriyna /is i0HIB apreHTyMy.

Enementn moGiunoi minrpynu Il rpymm. 3aranpHa XapaKTEpUCTHKA BIACTUBOCTEH
eneMeHTiB 1mo0igHoi miarpymu Il rpynu Ha OCHOBI iX pO3MINICHHA B TEPIOAMYHIN cHCTeMi i
eNeKTPOHHMUX KOoH(Irypaniii atomiB. CTyleHi OKHCHEHHSI aTOMIB €JIeMEHTIB. Bi1acTHBOCTI MpOCTUX
pedoBHH, okcumiB i coneit Luaky, Kaamito i Mepkypiro. ®izionoriuna ais Mepkypito.

Enementn mobGiunoi migrpynu VI rpymm. 3aranpHa XapakTepUCTHKA BIACTUBOCTEH
eneMeHTiB moOiunoi miarpynu VI rpynmu Ha OCHOBI iX PO3MIIIEHHS B TNEPIOAWYHIA CHCTeMi 1
eJIEKTPOHHUX KOH]irypariii aToMiB. CTyleH1 OKUCHEHHS aTOMiB €JIeMEHTIB.

XpoM. 3HaxOKEHHS y PUPOJi, 100yBaHHSs, (i3WyHi i XiMIUHI BIaCTUBOCTI, 3aCTOCYBaHHSI.
CmnaBu xpomy. Baxmuei cnonyku Xpomy. [IposB cTymeHs oxucHeHHsI aToMiB Xpomy. 3MiHa
KHCJIIOTHO-OCHOBHMX  BJIACTMBOCTEH  TIAPOKCHIIB.  XapaKTepUCTUKAa  OKHUCHO-BIIHOBHHX
BJIACTUBOCTEHN CIOTYK XpOMY.

Enementn mo6Giunoi migrpynmu VII rpymu. 3arambHa XapakTepUCTHKA BIIACTUBOCTEH
eneMeHTiB moOiyHoi miarpynu VII rpynu Ha OCHOBI iX pO3MIIlIEHHS B MEPiOJUYHINA CHUCTEeMi i
EJIEKTPOHHUX KOHpirypariii aToMiB. CTyNeH1 OKUCHEHHS aTOMiB €JIeMEHTIB.

Manran. 3Hax0J)KCHHS MapraHillo B MPUpOi, 100yBaHHA. Di3uyHi 1 XiMiYHI BIaCTHUBOCTI,
3actocyBaHHs. CraBu Maprasio. Baxumsi cnonykun Manrany. KnucioTHO-oCHOBHI BIacTHBOCTI
TiIpOKCHAIB. XapaKTEPUCTHKA OKUCHO-BITHOBHUX BIACTUBOCTEH CrOIyK MaHraHy.
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Enementn mobGiunoi migrpynu VIII rpymu. 3aranpHa XapakTepUCTHKA BIACTUBOCTEH
eneMmeHTiB moOiuHoi miarpynu VIII rpynu Ha OCHOBI iX pO3MIIICHHS B MEPIOJUYHIA cHUCTEMI i
eJIeKTPOHHUX KOHpirypariii aToMiB. CTyleH1 OKUCHEHHS aTOMiB €JIeMEHTIB.

®epym. 3HaxokeHHs 3amiza B mpupodi. PDizmuni i ximiyHi BmactuBocTi. Oxcuuw,
rigpokcuau i coni depymy.

OPI'AHIYHA XIMIS

[Ipenmet opraniunoi ximii. KopoTkwuii icTopudHNA OTJIsIT PO3BUTKY OPraHidyHOI XiMii.

OcCHOBHI TOJIOKEHHA Teopii XiMmiuHOi OymoBu opraniuaux crnonyk O.M.Bytneposa.
B3aemnwuii BIITUB aTOMIB y MOJIEKYJTi. MONEKYJISIpHI Ta CTPYKTYPHI GOpMYITH.

Bunu ctpykrypHoi i3omepii. [Ipuknann.

Enexrponna OymoBa atoma KapOomny. Teopis riOpummzamii. Tpu BajeHTHI cTaHM aTtoma
Kapbony, npaBuia /it BCTAHOBIICHHS T10pHaU3aIlii HOro aTOMIB y MOJIEKYTI.

Po3nozin enekTpoHHOI T'YCTHHH B OPTaHIYHUX MOJEKYJIax.

Hacuueni ByrmeBoani (ankanu). ['omomoriunwii psg BymieBogHiB C,Honio. I30oMepis i
HOMEHKJIaTypa.

XiMiuHI BTaCTUBOCTI ajKaHiB. [30MepH3ais H-aJKaHiB y 130a1KaHH.

OxpeMi peICTaBHUKN HACHUEHHUX BYTJICBOJIHIB, iX O/I€p)KaHHS, 3aCTOCYBaHHS.

ETtunenoBi ByrneBoani (ankenw). Enmextponna Oynosa 3B’s3ky C = C. Luc- ta mpanc-
i3omepis. ETunen: enekrponHa 0yoBa, 100yBaHHS 1 HAPOAHOTOCTIONAPCHKE 3HAUCHHS.

XiMiuHi peakinii ankeHiB. SIKiCHI peakilii Ha MOABIHHUM 3B’ SI30K.

OxpeMi MNpenCTaBHUKM ETUJIEHOBMX BYIJIEBOJAHIB, iX OJEpXaHHSA, 3aCTOCYBAaHHS JUIs
POMHUCIIOBOTO CUHTE3Y OpPraHiyHUX PEYOBUH.

AneTniieHOBI ByrnieBojHi (ankinu). AnerwneH. Emektponna Oymoa 3B’si3ky C = C.
JoOyBaHHsI, XiMI4HI BIACTHBOCTI Ta IPOMHUCIIOBE 3HAYCHHS aJIKiHiB.

XiMiuHi BIAacTUBOCTI ankiHiB. Peakuii mpuemHanHs qo ankiHiB. [lpuegHaHHS MOISIPHUX
PEUYOBHH /10 HECUMETPUYHO 3aMilllEHHX TOMOJIOTIB alleTuiIeHy (mpaBuiio MapKoOBHIKOBA).

AneTuieH SK CHPOBMHA B IPOMHCIOBOCTI OPraHIYHOTO CHUHTE3Y; OJEpPXAHHSA OLTOBOTO
anbJeriny, TEeTpaxyjopeTaHy, BIHUIXJIOPHUAY, aKpWIOHITpUIIY, BiHiNaleTaTy, BiHIJIOBUX eTepiB Ta
IHIIMX MOHOMEDIB JJIsl CHHTE3Y MOJIIMEPIiB 1 Kay4dyKiB. BukopucTanHs areTuieHy B aBTOT€HHOMY
3BapIOBaHHI 1 pi3aHHI METalliB.

lanorenankanu: m0OyBaHHSA, BIACTUBOCTI, 3aCTOCYBaHHA. [30Mepis Ta HOMEHKIATypa
ranorenankaniB. Peakiis ['pinbspa. Sx1 1 Sy2 peakii.

XiMi4HI BIaCTUBOCTI TaJIOT€HAIIKAHIB.

HaiiBax«mBimni npeICTABHUKY TajOreHATKaHIB.

JluBiHiN, enekTpoHHA OynoBa, AOOYBaHHS 1 3acTocyBaHHsA. [30mpeH 1 Oyq0Ba MPUPOIHOTO
Kayuyky. ['yma.

XiMi4HI BJIACTUBOCTI CHPSDKCHUX Ji€HiB. [iapyBaHHA [i€HIB aKTUBHUMH MeETallaMH Y
NPUCYTHOCTI CIIUPTY, KaTaliTU4He TinpyBaHHs. [amorenyBanus 1,3-OytanieHy. JlieHoBHIi cHUHTE3
Hinmeca — Anbnepa. Ilomimepusamis 1,3-Oyramieny, izompeny. CrmiBrmosliMepu3aliisi CIpsDKEHHX
JIEHIB.

BucokomonekynsapHi crnonyku, A00yBaHHS MOJIMEpH3AIi€l0 HEHACUYCHHX MOHOMEPIB.
Hartypanbauii 1 cunTeTnunuii kayuykw. Cunrtetnuni kayuyku: CKb, CKJI, CKI, CKH.
Hatypanbnuii kayuyk (HK), fioro ogepxanns, 0yaoBa.

Cruptu. XapakTepuCTHKa TOMOJIOTIYHOTO Py OAHOATOMHHUX CHUPTIB. ETmioBuii crupr:
noOyBaHHS, XiMi4HI BJIACTHUBOCTI 1 3actocyBaHHA. baratoatomui crimptu. ['minepun: moOyBaHHS,
ximiuHi BnactuBocTi. ETepu (pocTi edipn).

HaiiBaxnuBimi mpeAcTaBHUKH CHOUPTIB. METHIOBHA, E€THIIOBHH, MpPOMiIOBi, OyTHIIOBI,
aMUIOB1 CIIUPTH, iX OJEpPXKAHHSA, 3aCTOCYBaHHA. BuIl cnupTu: neTwioBHi 1 MEpULMIOBUM Ta iX
HOLIMPEHHS B MPUPOJI.

Etepu. 3aransHa ¢popmyna, roOMONOTIUHUH psifl, 130Mepisi, HOMEHKIATYPA.

Anbaeriay i keToHH. ['OMOJIOTIYHUI sl HACHYCHHUX aJThJICTiIiB.
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XiMiuHI BIACTUBOCTI aJIbIETiNIB 1 KETOHIB.

OxucHO-BiTHOBHI peakiii. BifHOBIEHHST anbAeriAiB i KeTOHIB 10 cnupTiB. OKUCHEHHs
anprerimiB. SkicHi peakmii ampJerifgiB: peakiis cpiOHoro n3epkaina, B3aemomis 3 Kympym(Il)
T1IPOKCUIOM 1 3 PYKCHHCYIBb(ITHOIO KUCIOTOO.

HaiiBaxxnusimi npenctaBHUKU. DopMaibaerij, alleTaTHAN aibJIerij, aleToH 1 X ojep>kaHHs
B IIPOMUCIIOBOCTI, 3acTocyBaHHs. OcoOJIMBI BIaCTHBOCTI ()OPMiaTHOTO albJeTiay.

Kap6onoBi kuciotu i ix moximni. ['oMonoriunmii psijg MoHOKapOOHOBHX KHCIOT. bymoBa
KapOokcunbHOI rpynu. ONTOBa KHCIOTa: BIACTHBOCTI, TOOYBaHHs Ta HAUTOJIOBHIII MOX1/IHi.

XiMi4HI BIaCTHUBOCTI.

Oxpemi mpenactaBHuKU. @DopmiaTHa KHCIOTa, OJEPKAaHHSA, OCOOJIMBI  BIIACTUBOCTI,
BUKOPDHUCTAHHsS. AlleTaTHa KHCIIOTa, OJEPXKAaHHsS, BIACTMBOCTI. Buiii KkapOOHOBI KHCIOTH
(manpmiTaTHa, cTeapatHa). CHHTETHYHI KapOOHOBI KHCIIOTH Ta 1X 3aCTOCYBaHHI.

Ecrepu (ckmamgni edipu) MOHOKapOOHOBHMX KHCIOT. MexaHism ectepudikamii. Xupu:
Oy/noBa i 610JIOTIYHE 3HAYCHHS.

lapokcu- Ta 0KCOKapOOHOBI KUCIOTH. XiMiYHI BIaCTUBOCTI.

Byrnesomgu. Kmacuikaris. [3omepis.

Monocaxapuau: Oy10Ba, BIaCTHBOCTI.

Hucaxapunu. [Tomicaxapuan. XiMiuHiI BIaCTHBOCTI HEIOI03H.

Huxnonapadinu: 3HaX0KEHHS B IPUPOi, Oy1oBa, XiMigHI BIACTUBOCTI.

Apomatnyni crnonyku. EnektpoHHa OymoBa Momnekynu OenzeHy. KBaHTOBO-MexaHidHI
YMOBH apoMaTHIHOCTi. JloOyBaHHS OEH3EHY 1 HOTO TOMOJIOTIB.

XiMiuHi BJacTHBOCTI O€H3eHY. ApoMaTHuYHi BIACTHBOCTI O€H3€HY: CTIWKICTh 1O il
OKHCHHKIB, 0COOJIMBI YMOBH JJIsl IPOXOPKEHHS PEaKIlii MpUeTHAHHS, 3aMillleHHSI.

AHIIH: enlekTpoHHA Oy0Ba, JOOYBaHHS, XIMiUHi BIaCTUBOCTI 1 3aCTOCYBaHHSI.

®eHon: enekTpoHHa OyaoBa Mosekynu ¢eHony. JloOyBaHHs, XiMi4HI BIACTHUBOCTI 1
3actocyBaHHs. Onucary XJI0pyBaHHs OE€H3eHY 1 TONyEeHY B 3aJI€KHOCTI BiJl yMOB PeaKIii.

XiMiuHi B1acTUBOCTI PEHOMIB.

I’ stnunenni reteporwknu (pypas, TiodeH, mipon), ix enekTpoHHa OymoBa.

[Tipon i #ioro ocHOBHI i KucioOTHI BractuBocTi. Comi mipony, OJep>KaHHS, BIACTHBOCTI.
[TpuponHi ciomyku, Mo MicTATh siapo mipony. Terpamiponu. [lopdiH i ioro apoMaTHYHICTb.

Inmon. Opepxanns, XiMmiuHi BmacTUBOCTI. [HAOKCHMIM. B-iHOOKCHI, TayTOMepis,
NepEeTBOPEHHS B CHHE iHAUTO (TpaHc-hopma). biomoriyae 3Ha4eHHs MOXigHUX mipoiy. TpunrodaH,
B-iHgominonToBa KucioTa (TeTepoayKCHH).

Hlectrunenni reTepounkiy (MipUIUH, MPUMITUH, MypuH Ta iX moxigHi). EmextponHa
OynmoBa mipunuHy. XiMidHiI BIaCTUBOCTI MIPUAUHY.

[TipuMigMHOBI 1 MypHUHOBI OCHOBH, 110 BXOSTH 0 CKJIQJy HYKJICTHOBHX KHCIIOT.

BIOOPT'AHIYHA XIMIA

Mentumu. [entuaamii 3B's30k. [lpupogumii menTuy rTiayrariod. [lomimenTumna Teopis
OynoBu Monexkynn. ToHka OymoBa MONIMENTHIHOTO JIAHIOra (BaJCHTHI KYTH Ta BIICTaHb MiX
aToMaMHu).

CyudacHi ysiBieHHs Ipo Oy0By OinkiB. YoTHpH piBHI Oy/I0BH O17TKOBOT MOJIEKYIIH.

dizuko-xiMiuHi BiactuBocTi OinkiB. Knacudikamis OinkiB. Ilpocti Ta ckmamHi Oinkwu.
[Ipoteinu ta npoteinu. [lpuniunu knacudikarii nporeinis.

XiMIiYHUH CKIaJl HYKJIETHOBUX KHCIOT (XapaKTepUCTHKa MYPUHOBUX Ta MIPUMiJUHOBUX
OCHOB, IO BXOJATH JO CKJady HYKICTHOBHX KucioT). Pubo3a i mezokcupubosza. [lBa Tumm
HYKJIETHOBUX KHCIOT: ne3okcupubonykineinosi (JJHK) i pubonykneinosi (PHK). Pizaung mixx JJHK
i PHK 3a cknmajgoM, MONEeKyIspHOIO Macoro, JIOKamizamiero y KimiTuHi 1 ¢yHkmisiM. [lopiBHsbHA
XapaKTepUCTUKA BU/IB HYKJICTHOBHX KHCIIOT 32 BiJIHOCHOIO MOJICKYJISIPHOIO MacOl0, HYKJICOTUIHUM
CKJIa/IOM, JIOKaTi3aIli€ro Ta QyHKITiSIMH.
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Karamitnuna (pepmenratuBHa) ¢yHkiis OinkiB. Pomp  ¢depmenTiB y mporecax
KUTTETISUIBHOCTI  opraHisMiB. Pucu  momiOHOCTI Ta BigMIHHOCTI MiX ¢depMeHTamMu Ta
KaTajizaTopamMu 1HIIOI MPUPOJIH.

Bynoa ¢epmentriB. depmentu-nporeinn i pepmentu-nporeinu. I[lonsrts mpo
cyOCTpaTHUH, aKTUBHHMN Ta ajJOCTEpUYHUI 1leHTpu. MosekynsipHa maca gepmeHTiB. MoHOMEpHA i
MyJIbTUMEpPHA CTPYKTypa (hepMEeHTIB.

Bitamiau. XXupopozunnsni Bitamiau. Bitaminu A, JI, ix ximiuHa OynoBa. ®Dizionoriuna posib.

Bonopozunnni Bitaminu. Bitaminu Bj, B,, B3, Bs, Bs, Bjp, C, ix ximiuna Oymosa.
®izionorivyHa poib.

3aranbHi ysABIEHHS Mpo OOMiH pedoBuH i eHeprii. OOMiH OiNKiB, BYIJIEBOJIB Ta JiiJIiB.
B3aemo3B's130K Ta perynsiiisi 0OMiHy peYOBHH B OpraHi3mi.

®I3UYHA I KOJIOITHA XIMIS

AncopOrist. @akTopu, SKi BIUIMBAIOTH HA aJICOPOIIITO.

JucnepcHi cucremu. Ix knacudikamis. Buenns JI.I.Menneneesa npo posunan. CoapBaTi Ta
rigpatu. Kpucranorigparu.

Po3unHHICTE TBEpAMX pedOBHH y BOAi. Po3umHHICTH pimmH i Ta3iB y Boxi. Po3umnHm
Hacu4eHi 1 HeHacudeHi. CripoOu BUpaXeHHS BMICTY PO3UMHEHOT pEYOBHHU B PO3UHHI.

BrnactuBocti po3daBneHnx posumHiB. SBuiie ocmocy. OcMoTHYHHMI THCK. 3akoH BaHT-
lodda. Tuck HacudeHOTO Mapy HaJX PO3UYMHAMH 1 3aJE€KHICTH BiJ KOHIEHTpAIl] i TeMIepaTypH.
Temneparypa KUIiHHS 1 3aMep3aHHs pO3UMHIB. 3aKoHH Pays.

Konoigni poszumnu. bymoBa KojoigHuxX uacTHHOK. lem 1 3011, OCHOBHI BIACTHBOCTI
KOJIOITHMX CUCTEM. 3HaUeHHsI KOJIOi/TiB y 010JI0Tii.

Eneprernka i HampaBieHICTh XiMIYHUX TpoleciB. TemnoBi epekTH XiMIYHUX peakilii.
TermoTr yTBOpeHHs XiMiYHHMX cHONyK. 3akoH ['ecca. 3MiHa BHYTPIIIHBOI €HEPTii CHUCTEMH.
Enranemis. Entpomis. [306apHo-i3oTepMiunmnii moTeHmian. OniHKa MOXIMBOCTI MPOXOKCHHS
XIMI4HOT peakiii B 3aJJaHOMYy HAMpPSIMKY.

OCHOBHU CYYACHOI'O XIMIYHOI'O BUPOBHHULITBA

BupobuunrBo cynsdpataoi kucimoru. CupoBmHa. OcHOBHI cramii mporecy. Kinmesi
TPOTYKTH.

Awmoniak. [Ipsmuii cuHTE3 aMOHiaKy. 3aCTOCYBaHHSI.

BupoOHHIITBO HITPaTHOT KHCJIOTH NUISXOM OKHCHEHHs amoHiaky. CupoBuHa. OCHOBHI
cTaIii mporecy.

CuiikaTHa TIPOMHUCIIOBICTh. BUpoOHMITBO CcKkia meMeHTy Ta Kepamiku. OcoOmmBOCTI
npouecy. KiHIeBi mpoayKTH.

Minepanbhi go6puBa. [Ipocti Ta xKoMruiekcHi moOpuBa. PocopHi Ta HiTpaTHI JOOpPHUBA.
CupoBuHa 1711 BUPOOHHUIITBA JTOOPHB.

BupoOuunrBo waByHy Ta ctami. CupoBuHa. Jlomennuii mpomec. IlepepoOka waByHy Ha
ctanb. KoHBepTOpHMIA Ta MapTeHiBChKiM cmoci® BUpoOHHITBA cTanmi. Buaum yaByHy Ta craimi.
BupoOHHIITBO YaBYHY 1 HiKeI0. BUKOpUCTaHHS X B HAPOJAHOMY TOCIIOAPCTBI KPaiHH.

BupoOuunto amtominito. CupoBuHa. EnexktponmiTiunuii crocib onepskaHHS aTioMiHilo.
AmominieBi crutaBu. Jropamominiii. Cumymis.

Kommiekcna mepepobka Hadtu. Ilporec kpekinry ta pedopminry. Kinmesi npoayktu
nepepoOKH.
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