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[Iporpama KOMIUIEKCHOTO KBalli(iKal[ifHOTO €K3aMeHy 3 XiMii, eKoJorii Ta MpHUpOJO3HABCTBA i
METOJMKHM 1X HAaBUAHHS BH3HAYAETHCS 3arajbHO-TPOQEciiiHuMHU 1 crenianizoBaHo-npodeciitHuMu
KOMIETEHTHOCTSIMH BHITYCKHUKIB, SIKI IUIATAlOTh OLIHIOBAHHIO BIATIOBIAHO JO OCBITHBO-
npogeciiHoi MporpamMu MiAroTOBKH (axiBlis 3a CIEIANTBHICTIO (CIeIialli3alli€ro).
https://chemeducation.pnu.edu.ua/wp-content/uploads/sites/14/2021/01/Ocpitas-uporpama 2020-1.pdf
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Po3znia 1

HEOPI'AHIYHA TA OPT'AHIYHA XIMIA
OCHOBHI TIOJIOKCHHSI 1 TOHATTS aTOMHO-MOJICKYJISIpHOT Teopii. AToM, MOJieKyna, WOH,
panukan. XiMIiYHAN eleMeHT. ATOMHA OJWHMIS MacH. BiTHOCHI aToMHa Ta MOJIEKYJspHA
Mmacu. Kutbkicts pedoBuan. Mok, MomsipHa Maca i MOJISIpHUN 00’ €M.
@dyHIaMeHTaIbHI 3aKOHU XIMIi. 3aKOH 30€pe)KeHHsI MacHu Ta €Heprii. 3aKOH CTaloCTl CKIaay
[Ipycra. {anpToHinu 1 6eproniau. XiMIYHUM ekBiBaieHT. MoJsipHa Maca Ta MOJISIpHUM 00’ eM
eKBiBaJIeHTa PEYOBHHU. BU3HAUEHHS MOJISIPHUX Mac €KBIBAJIEHTIB XIMIYHUX €JIEMEHTIB Ta iX
CHOJTYK (OKCHJIIB, KUCJIOT, OCHOB, COJIEH). 3aJIeXHICTh MOJIIPHOT MacHu €KBIBAJICHTA BiJ] YMOB
XIMI4HOT peakuii.
bynoBa Ta ckmax aromHux snep. lIporoHHo-HeWTpoHHa Moxens sapa. Macose 4ucIo.
Hyxmigu. [3oTonu, 130ToHU, 1300apu. ExpanyBanHs 3apsay sapa eIeKTpOHAMH.
AtomHa opOitans. XapakTepUCTHKa CTaHy €JeKTpOHa KBAaHTOBUMHU YHCIaMH. [0JI0OBHE
KkBaHTOBe uucio. Enepretmunuil piBeHb. OpOiTanbHe KBaHTOBE uucio0. EHepreTnyHuit
nigpiBeHs (s-, p-, d-, f-minpisens). MaruiTHe kBaHTOBE uncio. Enepretrnuna komipka. @opmu
aTOMHUX opOitanei Ta ix opieHTalis y npoctopi. CriiHoBe KBaHTOBe uncio. CriH eleKTpoHa.
bynoBa GaratoenekTpoHHHUX aToMiB. PO3Mojin €NneKTpOHIB Ha EHEePreTUYHHX pIBHAX 1
nigpiBHsX. Ilpunnun minimymy eneprii. Ilpunnun [laymi. IlpaBuno I'ynma. IlpaBuio
KneukoBcrkoro. EnextponHi ¢opmynu atomiB y 30ymkeHoMy ctaHi. CKOpoueHi Ta IMOBHI
enexTpoHHi gopmymu s-, p-, d-, f-ememenris. Enexkrponni dgopmynu ionis. CrabimbHi i
HeCcTaOUIbHI eJIEKTPOHHI KOHbIrypaltii. ABuie «mpoBaixy» eIeKTPOHIB.
XiMIUHHMMA eJeMeHT K 00’ekT aochimkeHHs [lepionnunoro 3akony 1 [lepiogudnoi cucremu
enemenTiB. Knacuikariis XiMiuHUX €JIEMEHTIB 3a OyI0BOIO €JICKTPOHHOT 000I0HKH (S-, p-, d-
, f-ememenTH) 1 3a BIACTHBOCTSMH Ii30JIbOBAHHX AaTOMIB XIMIYHHMX €JICMEHTIB (MeTajH,
HEMETaJd, IHEPTHI eleMeHTH ). [ToHATTS Tpo KaHHOCUMETIFO.
Po3mipu aromiB 1 HioHiB. KoBaneHTHI, HOHHI, METaJi4HI Ta BaHAEpPBaaIbCOBI pagiycH. 3MiHa
aTOMHUX 1 HOHHUX paJiiyciB y nmepiogax i rpymnax. JIaHTaHOIIHE CTUCHEHHS.
Eneprernuni xapakTepucTuku atomiB. EHepris Wonizanii atomiB. EHepris ciopimHeHOCT1 10
esieKTpoHa. EnekTpoHeraTuBHICTh €JI€MEHTIB.
Cryninp oKcuaalii XiMIYHUX €JIEMEHTIB 3a Iepiojamu 1 miarpynamu Ilepiognyunoi cucreMu
eneMeHTiB. CTymeHi oKkcuaallii 3 MO3uIii CTIMKUX eIeKTPOHHUX KOH(pIiryparii; X 3Ha4eHHS
JUIS JIAHTAHOIIIB Ta aKTUHOIIIB.
KoBaneHnTHuil 3B’SI30K, YMOBU MOro yTBOPEHHsSI Ta XapaKTEpPUCTUKU. MeETOJ BaJeHTHUX
3B’s13kiB. OOMIHHUIN Ta JOHOPHO-AKIENTOPHUM MEXaHI3MH YTBOPEHHSI KOBAJIEHTHOTO 3B’SI3KY
(ma npuknazax ionis NHa*, [Zn(NH3)4]*"). Cioco6u nepekpuBaHHs eleKTpOHHUX opOiTaeii.
-, M- Ta 8- 3B’a3Ku. IIpocti Tumm ribpummsarii: sp, sp?, sp°, sp°d, sp3d? (sa npuknani aromis
bepunito, bopy, Kapbony, Hirporeny, Oxcureny, Cynbdypy, Xnopy, Kcenony). Teopis
MoJieKysipHuX opbiraneit (MO). EnepreTuyHi aiarpaMu MOJIEKYII.
Vonnnii 38°a30k. HeHanpsAMIEHICTh i HeHACHYEHICTh HOHHOTO 3B’A3Ky. PO3MipH MO3HTHBHO i
HEraTUBHO 3aps/pkeHuXx HoHiB. KoopauHaniiine yucno Hony B kpuctaii. [lonspusyroua nis 1
3JIaTHICTH J10 MOJIspHU3allii HOHIB.
BoaneBuii 3B’s130k. HampsmiieHicTb BoaHeBOro 3B'si3ky. EHepris 1 10BXHMHa BOJIHEBOIO
3B'I3Ky. Buiu BoJHEBOro 3B’S3KY: MDKMOJIEKYJISIPHHM 1 BHYTPIIIHbOMOJEKYISIpHUH. Bruius
BOJIHEBOTO 3B’A3KYy Ha BJIIACTMBOCT] PEYOBHH.
Mertaniunuii 38’s130K. YTBOPEHHS HEPreTHUHUX 30H IpHU NEpeKpUBaHHI opOiTaneH, ix THIu 1
XapakTep 3aloBHEHHS. 30HA MPOBIAHOCTI, 3a00pOHEHA 30HA, BaJICHTHA 30HA. THUIU TBEPAUX
TUI 3 MO3UIIii 30HHOT TeOPii: METaJH, HAIBIPOBIIHUKH, 130JATOPH (JTICIEKTPUKH).


https://chemeducation.pnu.edu.ua/wp-content/uploads/sites/14/2021/01/Освітня-програма_2020-1.pdf
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MikmonekynsapHa B3aemomis. Cunm  Ban-nmep-Baansca. Opienraniiina, iHAyKiiiHa 1
aMcriepciitHa B3aeMois. EHepris BaHepBaaabCOBOTO 3B’ A3KY.

Kpucraniuna ta amopdna crpykrypu TBepaux Tul. CxiononiOHuii cran. Pigki kpucranu.
Kpucraniuamii cran pedoBuHH. BHytpimus OynoBa kpucrtaniB. KoopaunauiiiHe umcio Tta
KOOpAMHAIIMHUI OaratorpanHuK. bymoBa peanbHHX KpuctaniB. JledhekTtn KpucTamigHUX
IPATOK.

Bbinapni crionyku, ix ckiang i 6ymosa. [igpumu. Cronyku 3 OKCUTCHOM: OKCHIIU, IEPOKCH/IH,
cynepokcuau, o3oHiau. ['anoreniogu. Xanekorenign. Hirpumu, docdimu. KapOiau, cuminmmam,
repmaniau. bopuau. Meranigu.

Oxcumu. Tunm OKCHIIB: COJICTBIpHI 1 HECOJICTBIPHI; OCHOBHI, KHCJOTHI, aMmQoTepHi.
3aJIeXHICTh XIMIYHOTO XapaKTepy OKCHJIIB BiJl MOJOKEHHs eneMeHTa y [lepioanuniii cucremi
Ta BiJ CTyneHs okcupaiii ereMmenta. CriocoOu noOyBaHHS OKCHUIIB. XIMIYHI BIACTHBOCTI
OKCHIIB.

INppoxcumu. KuCIOTHO-OCHOBHMI — XapakTep JUCOINAIli TIAPOKCHIIB 3aJeXKHO  Bif
MOJIOKEHHsI eneMeHTy B llepioanuniii cucreMi. AMdotepHi rizpokcuau. Konnenii kucinor—
ocHoB. KucnotHo-ocHoBHa Teopis Appeniyca. I[Iportomitnuna Tteopis bpencrena-Jloypi.
Teopis conbBocuctem (®pankiin, Keni). Enextponna teopis Jlbtoica. Teopis xKOpcTKUX Ta
M’SIKMX KHCJIOT 1 ocHOB IlipcoHa.

Kucnorn. Knacudikaris KucimoT: O€30KCUTEHOBI, OKCHUTEHBMICHI, TEPOKCOKHCIIOTH,
cyinb(GypBMICHI, TaJIOTEHBMICHI; CHJIbHI, CJ1a0Ki; OJHOOCHOBHI, IBOOCHOBHI, 0araTOOCHOBHI;
OKCUJHMKHM,  HEOKCHJHHUKH;  HEWUTpallbHI,  3apsA/DKEHI;  CHOPSDKEHI;  OKCOKHUCIIOTH,
130M0JIIKUCIIOTH, reTeponoikucioTd. Homenknatypa kuciaor. OTpumMaHHS KUCIOT. XIMI4H1
BJIACTUBOCTI KHCIIOT.

OcnoBu. Homenkiarypa ocHoB. CuiibHI OCHOBH (J1yru) 1 ciabki ocHOBH. JIoOyBaHHSI OCHOB.
XiMI4YH1 BIIaCTUBOCTI OCHOB.

Comi. Comni OKCUTEHBMICHUX 1 0€30KCUTEHOBUX KUCIOT. TUMH coJiel: cepeiHi, KUCIi, OCHOBHI
(rimpokco- 1 OKcocoui), TOJBINAHI, 3MilMaHi Ta KOMIUIEKCHI. HomeHkmaTypa coJieid.
OtpumanHs coseit. XiMiuH1 BIaCTUBOCTI coseil. TepMiuHe po3KIIagaHHs COJICH.

[Ipeamer ximiunoi KiHeTukw. IIBHAKICTH XiMidHOI peakilii. UYWHHWKH, 110 BU3HAYAIOTH
IMIBUJIKICTh XIMIYHOI peakilii: KOHIIGHTpallil pearylunXx pEeYoBHH, THCK, TeMmIlepaTypa,
HasBHICTh KaTajli3aTopa, B3aEMHA OPIEHTAIlIS MOJIEKYJI Y MOMEHT 3ITKHEHHS. 3aKOH JIii Mac
I'ynen6epra-Baare. MonekynsapHicTe 1 MOpsAAoK peakuid. Jlimityroua cramis peakiii.
KoHcTaHTa MBUIKOCTH XIMIYHOT peaKIlii.

Brume TtemriepaTypu Ha IIBHUAKICTh XIMIYHOI peakmii. TemmepaTypHuid KoeillieHT
mBuakoctu. Habmmwkene npaBuiio Bant-I'odda. Exepris akruparntii. PiBHsSsHHS AppeHiyca.
BrumB karanizaTopiB Ha MBUAKICTh XIMIYHOT peakirii. [[OMOreHHi 1 reTepOreHHi KaTaaiTHIH1
peakuii. BrmB kaTtamizaTopiB Ha KOHCTAHTY IIBHUJIKOCTH 1 €HEpril0 aKTHBAlil peaxirii.
MexaHi3M KaTamnizy.

O6opoTtHi 1 HEOOOpOTHI XiMiyHI peakilii. XiMidyHa piBHOBara. 3cyB XIMIYHOI piBHOBAaru.
[Tpunnun Jle-Ilarense-bpayna.

Po3unnn. Knacudikanis pos3umniB. BnactuBocTi pimvH sk po3unHHUKIB. ConpBaTallis:
¢i13u4Ha Ta XiMiyHa.

Crniocobu BHpa)keHHsI KUIbKICHOTO CKJIaJqy PO3YMHIB: MacoBa YacTKa PO3YMHEHOI PEYOBHHH,
MOJIIPHA YacTKa PO3YMHEHOI PpEYOBMHH, MOJApHA KOHIIEHTpALlisl PEYOBHHH, MOJIIpPHA
KOHIIEHTpAllisl €KBIBAJIEHTIB PEYOBUHU (HOPMAJIBHICTh), TUTP, MOJISUIBHICTD.

Teopis enexrponiTuyHoi Aucorianii AppeHiyca. CuibHi 1 cnadki enextposnitu. Koncranra i
CTYMiHb JHcoIialii eleKTpoiTiB. 3aKoH po30asiieHHs OcTBaIbIA.

AsTomporoniz Boau. Koncranta naucomianii Bogu. Mowuuit 1o6yrox. BomHeBuil moKa3HHK
cepenosumma (pH). IigpokcunpHUi mokazHuk cepenosuma (pOH). Metoau BuMiproBaHHS
pH. KuciaoTHO-0CHOBHI iHIUKATOPH.

INgponiz coneit. I'igposiz coseit mo kaTioHy 1 Mo aHioHy. MosekynspHi 1 HOHHI piBHSHHS
rigponizy. CrymiHyactuil rigponi3 OararozapsaHux HouiB. CtymiHb rimponizy. Koncranrta
PIBHOBAru peaxiiii riipoiaizy. YMOBU NPUTHIYEHHS TiAPOITI3Y.
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3aneXHICTh OKCHAAIIMHO-BIAHOBHUX (YHKII aTOMIB €JIEMEHTIB Bil iX po3TallyBaHHS B
[lepioguuniii cucremi. BimHoBHUKH Ta OKcUIHWKH. OKCHAALIHHO-BITHOBHA IBOICTICTH.
Knacudikaris OKCHJIAIIHO-BITHOBHUX peakuii (OBP): MDKMOJICKYJISIPHI,
JMCIIPOTIOPIIIIOBAaHHS, KOHMYTallii, BHYTPIIHbOMOJEKYIIPHOI OKCHIAIii-BiIHOBICHHSI.
CknamaHHs  OKCHIAIIHHO-BITHOBHHMX peakiii 3a MNPUHOUIOM HOHHO-EJIEKTPOHHUX
HaIBpPiBHSHb.

Enexkrpoximiuai mpounecu. Enexkrtpomani moreHmianu  wmertamiB. PiBHsHHsS  Hepucra.
EnextpoxiMiyamMid pan Hampyr MmertaiiB. XiMi4HI Jpkepena enekTpuuHoi eHeprii. Ilamushi
€JIEMEHTU. AKyMYJIITOPH.

Enextpomniz. Tunu enekTpostizy (eIeKTpoJIi3 3 pO3YMHHUM Ta HEPO3YMHHUM aHoAaMu). Cxemu
MpOLIECIB HA €NeKTpoJax (IHEpPTHUX 1 aKTMBHHUX) IpPH €JIEKTPOJi31 pO3TOMIB 1 BOJHHUX
po3unHiB. [loCHiIOBHICTh PO3PSKEHHST MOHIB Ta MoJieKyn Boau. Okcupjariss Ha aHOIl
MPOCTHX 1 CKJIAJHUX aHIOHIB.

KommnekcHi cnonyku. HaiiOinbm po3noBcro/pkeHi Jiranau. TUMoB1 KOMIUIEKCYTBOPIOBAYl.
bararosinepai koMrIuiekcu. XenaTHI KOMIUIEKCH. [30Mepis KOMIUIEKCHUX croiyk. Kiacrepu.
Kap6oninu. BnactuBocTi KapOOHUIIB, CTIHKICTb, METOAM OTpUMaHHSA. METOIu CHUHTE3y
KOOpJIMHAIIMHUX CMOJyK. B3aeMHMII BIUJIMB KOOPAMHOBAHUX T'pyH. 3aKOHOMIPHICTh TpPAHC-
BBy [.I.UepuseBa. Iluc-BmmuB. Peakmii koopmunamiiianx crmonyk. Kiacudikaris.
KucnorHo-ocHOBHI 1 OKCHIAIIIHO-BITHOBHI BJIACTUBOCT1 KOOPIMHAIIHUX CIOJYK.

Ximis s-enemeHTiB. ['igporeH.

Enementu | A rpynu.

Enementn II A rpynu.

Enementu I A rpynu.

Enementu IV A rpymnu.

Enementu VA rpymnmu.

Enementu VI A rpymnu.

Enementu VII A rpymnu.

Enementu VIII A rpynu.

Ximis d-enmementiB. Enementu VI B rpymu.

Enementu VII B rpynu.

Enementu VIII B rpymu.

EnemenTn I B rpynu.

EnemenTtu II B rpynu.

Jlxepena opranidydHoi cupoBuHu. Ckitan Hadth 1 razy. Meroau nepepoOku HadTH B MPOTYKTH
OpPraHIYHOTO CUHTE3Y. [HIIll CHPOBUHHI MaTepiajiv sl IPOIYKTIB OPTaHIYHOTO CHHTE3Y.
Teopis opraniunoi 6ynoBu O.M.byrnepoBa. CtepeoximiuHi ysBIEHHS B OpraHiuHii Ximii.
BrmnuB  crilikocTi Ha peakuiiiHy 37aTHICTh MOJEKYyd MPOMDKHUX 4YacTUH. Mertoau
BCTAHOBJICHHS MEXaHI3MIB: KIHETHYHi, CTEPEOXIMiuHi, i130TOMHI. YMOBH, 5Ki CIPHUSIOTH
MPOTIKAHHIO BUIBHO-PAIUKAILHUX Ta HOHHUX PEaKIlii.

Homenknarypa opraHiunuii Cofiyk TpUBiaibHa, pallioHAIbHA MDKHAPOIHA.

EnexTponHi ysBineHHs B opraniuHiid Ximii. BynoBa 1 peakuiiiHa 34aTHICTh OpPraHIYHHX
CHOJyK. [HAYKIIHHIHI, Me30MepHUil Ta epeKT HaACTPSIKEHHS.

OpraHiyHuii CHUHTE3: MeTa, IUIaHyBaHHA 1 HUIAXW peanizauii. CTepeoxiMiuHI ysSBIEHHS B
opraHiuHiit XiMii, KoH}pipmalliifHa, reoMeTpuYHa Ta ONTUYHA 130Mepist. MexaHi3M OpraHiYHUX
peaxiiiii 3aMilleHHsl, TPUETHAHHS, BIAIICTUICHHS.

3B’S130K Opra”igyHo1 Ximii 3 IHIIMMH XIMIYHUMH JTUCIUILTIHAMY Ta TEXHOJOTLSIMHU.

AnKkaHH, HOMEHKJIaTypa, OyloBa MOJIEKYJIHM, CHOCOOM ojepKaHHs, (i3MYHI Ta XIMidHI
BJIACTUBOCTI 1 BUKOpHUCTaHHs ankaHiB. L{uknoankann Homenkiarypa, XiMi4HI BIACTHBOCTI.
[TonsiTTs mpo 3irHyTi (0aHaHOBU/IHI) 3B'SI3KM 1 X BIUIMB Ha BJIIACTHBOCTI

Ankenu. bBynoBa Mojekynu, i3oMepis, HOMEHKJIAaTypa, METOOM OJIepXKaHHs, XIMIuHI
BiacTuBoCTi. [IpaBuino MapkoBHIKOBa Ta HOTo CydacHe TPAaKTyBaHHS.
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Hienosi ByrieBoani. Kiacudikaris, OymoBa Ta mpocropoBa i3omepis ankanaieHiB. Criocoou
OJIepXKaHHs, peakuil NMpUeTHAHHA, TOoJiMepH3allii, nieHoBuil cuHTe3. IIoHATTS mpocTopoBOi
OynoBu nonimepis. Kayuyk i ryma.

Aunkinu. [3oMmepis, HOMeHKIaTypa, Oy/n0oBa, METOAM OJEpXKaHHA, XIMIYHI peakiii — peakiii
MPUETHAHHS BOJM, CIUPTY, KHCIOT, ajbJICTiAIB, MEXaHI3MH peakiii. Peaxiii mpueagHaHHs
BOJHIO, TaJIOT€HIB, TajloreHoBoAHiB, Boau (M.I.Kydepor), cnupriB, KapOOHOBHX KHCIIOT,
CHUHIIBLHOT KuCJIOTH. Peakiia BinumroBanus. Konaercaris 3 ainpaerigaMu 1 keronamu. Peakiiist
3aMillleHHs. YTBOPEHHS  aleTWIEHIAIB, MarHifOpraHiyHUX CIOJyK. [3oMepwu3aris
arneTWIeHOBUX ByrieBoAHIB (A.E.®aBopcbkmii). MexaHi3M TpHEAHAHHS 3a MOJBIHHHM
3B’SI3KOM

ApomaTH4H1 BYTJI€BO/IHI, BJIACTUBOCTI Ta CHHTE3HU Ha iX OCHOBI. XIMI3M Ta MEXaHI3M PeaKiii
oJiep>kaHHs OeH3ouy, HadTaniny. [IpaBuno apomaTnyHOCTI.

l'anorenoBmicHi ByrieBoaHl. HomeHknaTypa, cnocoOu ojepkaHHs, (i3UyHI Ta XIMIYHI
BJIACTUBOCTI 1 BUKOPUCTAHHS TaJOr€HOMOXIAHUX. [HIYKIIMHUX edeKT Ta e(eKT CrpsKeHHS
atoma [anoreHy. 3ajeXHICTh BIIACTUBOCTEH TaJOTE€HAIKaHIB Bl OYyIOBH paaukany 1
rajiorexy.

HacuueHni Ta HeHacuueH1 ciupTH. [3oMepis, HOMEHKIaTypa, XIMIYHI BIIACTUBOCTI: YTBOPEHHS
QJIIKOTOJISITIB, €TEPIB Ta €CTEePiB, TAJIOTEHOTOXIAHUX, PEaKIlii AeTiIpyBaHHs Ta JeriapaTartii.
I'minepuH, onepaHHs KUPIB Ta OJUB. TPUHITPOTIIIIEpHUH, BUKOPUCTAHHS MOTO B MEIMIIMHI
Ta npomucioBocti. ®eHosm. byaoa, i3omepist, HoMeHKIatypa. Onep>kaHHs, BIACTUBOCTI.
Anbnerinn Ta ketoHu. bynoBa, i3omepis 1 HomeHkiaTtypa. CrocoOu ofep>KaHHS 13 PI3HUX
OpraHiyHUX cHoJiyk. XIMIYHI BJIACTHBOCTL: peakiii HYKICO(PUIbHOIO MpHUETHAHHS,
KOHJIeHcallii, peakiis Kanninappo, momiMepu3zartii 1 okcuaamnii. Bukopucranns. [ianbaeriam i
JTUKETOHH, 0, B—HEHACHYEH] aJIbJIET11 Ta KETOHHU.

KapGonoBi kucimotu — OymoBa, i3oMepis, HOMeHKIarypa. CrocoOu oaepkaHHS KHCIOT, iX
COJICH, aHTIAPUIIIB, TAJOTCHAHTIAPHIIB, €CTepiB, amimiB, HITpWIiB. JlekapOOKCHITFOBaHHS
KHCJIOT, CHHTE3 KHUPIB 1 0JUB, oJidu. Bumi »kupHi kucnotu. Muna. HeracudeHi 0JHOOCHOBHI
kuciotd. OTpuMaHHS 1 3acTOCyBaHHA. XiMigHI BiactuBocti. [lomimepuzamis 1
cniBnosimepu3anis. [uc-, Tpanc-i3omMepis KUCTOT.

ApomaTuyHi KapOOHOBI KHCIOTH. bymoBa, 13oMepis, HOMEHKJIaTypa, OJEp)KaHHS,
BJIaCTUBOCTI. beH3oitHa, TonyinoBi, ¢rasoBi, aHTpaHIIOBA, CATIIIMIOBA Ta MOXIAHI KUCIOT.
[Tepoxcun 6eH30ily.

Opraniuni  amiau. Knacudikamis, OymoBa, HomeHknaTypa. CrnocoOu  ojaepKaHHS:
ANKUTyBaHHS, BITHOBJEHHs, Meron [ aOpiens, mneperpynyBanHs [odmana. XimiuHi
BJIACTHBOCTI — aJKUIyBaHHS, AlWJIIOBAHHS, B3a€MOJisS 3 KHUCIOTaMH. | ekcaMeTHIeHiaMiH,
HAWJIOH.

Tiociuptu, Tioetepu, cyinbpokuciotTu. bymoBa, i3omepis, HomeHKnarypa. OpjepxkaHHS,
¢bi3uyHi Ta XIMIYHI BJIACTUBOCTI MEPKaNTUAIB, Cyab(GOKCUIIB, CyiabhoHIB. TexHiuHe
BUKOPHUCTAHHS TIOOPTaHIYHHUX CIOJYK.

Hirpocnonyku, knacudikamis, izomepis, OynoBa, ojepkaHHSA. XiMiyHI BIIACTUBOCTI —
BITHOBJICHHS, TifpOJIi3, B3aEMOMis 3 Jyramu, ajibJierilaMy, HITPUTHOIO KHUCJIOTOIO.
BukopucrtanHs HiTpoMeTaHy.

Etepu. bynmoma, i3omepis, HomeHknaTypa. CrocoOu orpumanHsa. Di3MUHI BIACTHBOCTI.
XiMI4HI ~BJIACTUBOCTL: YTBOPEHHS OKCOHIEBUX CIIOJIyK, PpO3IICIUVIEHHS KUCIOTaMH,
METaJllYHUM HATpieM, OKUCIEHHS KUCHEM IOBITPS 3 YTBOPEHHSM IMepokcuaiB. OKCOHieBI
CroNyku. XiMI4H1 BIIACTUBOCTI: peakilii 3 BOAOI0, 31 CHUPTaMH, TaJOreHOBOAHIMH, aMiaKOM.
MexaHi3m nux peakiii. [[poMucoBi CHHTE3M Ha OCHOB1 OKCHly €THIICHY.

Opraniydi nepokcuaHi crnoiyku. [lepokcuan sk MpOMKHI NMPOIYKTH peakiii OKCHaaIlil.
BukopucTaHHs NMEpPOKCUAHUX CHOJIYK B mpomucioBocTi. Okcua eruneHy. OnepxaHHS Ta
BJIACTUBOCTI, XIMI4H1 IEPETBOPEHHS.

Homenknatypa, crnocobu onepxaHHs, (i3MuHI Ta XIMIYHI BJIACTUBOCTI 1 BUKOPUCTAHHS
T'1IPOKCUKHUCIIOT, aJlbJIETiI0- 1 KETOKUCIIOT; BYIJIEBOIIB, aMIHOKHCIIOT, OLIKIB.
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Iigpoxcukucnotu. bynosa, i3omepis, HoMeHknarypa. Peakuii mno rimpokcminy Ta
KapOokcuipHIN rpymi. Jlaktuau, nakroHu. OnTUYHA 130Mepis MOJOYHOI Ta BUHHOI KUCIIOT,
BHUHOTPAHA KHCIIOTA.

Awminokucnotu. Knacudikamis, i3omepis, HomeHkinarypa. OpepkaHHs 3 I[laHTiIpUHIB,
MajoHoBoro Ecrepy. ®@i3uuni Ta XimiuHi BiactuBocTi. «HesaminHi» AK. Jlakramu.
Kamponakram. binku. Knacudikamis: mpoTteinm ta mporteinu. bymoBa Mosiekymu OUIKy.
Konbopogi peakiiii OiIKiB.

Anpperino- ta keroHokucinoT. Knacudikamis, Homenkinatypa. [miocninosa, mipoBUHOTpaIHa
Ta aneToouToBa KucioTu. OJep KaHHs alleTOOLTOBOTO €CTePY Ta CHHTE3H KETOHIB 1 KHCIIOT 3
J0r0 BUKOPHUCTAHHSIM.

Monocaxapuau. Krnacudikamis, OymoBa, BIacTUBOCTI TIUIIOKO3M, (PYKTO3H, MaHO3H,
rajlakTo3u, pudosu, apabiHo3u Ta Kcuio3u. [IOHATTS Mpo IiIrOKO3WIHUI T1APOKCUIT Ta HOTO
0COOJINBOCTI.

HNucaxapunu. bBynoBa, 13oMepis, HOMEHKIaTypa. BinHOBIIOOYI Ta HEBITHOBIIOKOYI
mucaxapuau. @3UyHI Ta XIMIYHI BiacTHBOCTI IykpiB. Caxaposa, MaibTo3a, 1e5100i03a,
JIAKTO3a.

[Tomicaxapuau. BiracTHBOCTI KpOXMaIIIO Ta IEIIOJIO3H: TIAPOITI3, AIKUTIOBAHHS, AllMIIOBAHHS;
Jy)KHA TIEJTI0I03a, KCAHTOTEHAT IEJI0JI03M; BICKO3HE BOJIOKHO, IenodaH, KOJOKCHIIIH,
MIPOKCHIIIH, HEeTyI0I.

ApoMaTH4HI TAIOTEHOTIOX1IHI, CIUPTH, ambaeriau 1 keTonu. ApomatudHi CynbGOKUCIOTH.
Onepxannsi, areHTH cyiabyBaHHs. DYHKIIOHAIBHI MOXIAHI, 3aMINIEHHS Ta OMMJICHHS
Cynb(GOTpyImu.

ApomaTu4H1 HITPOCTIONYKH. bymoBa, i3omepis, HOMEHKJIaTypa. MeToau oJepKaHHS,
BJIACTHBOCTI. BIiTHOBIEHHS B HEUTpPAJIbHOMY, KHUCIOMY Ta JYXHOMY CEpeIOBHILAX.
Bukopucranus. [IpencraBHuky.

ApomaTu4H1 aMiHH, Jia30- Ta a30CMoaykd. bynoBa, Tayromepisa. OnepikaHHsI, BJIAaCTHBOCTI.
A300apBHUKH.

Hiazo- 1 azocmonyku. Peakiiisi miazotyBanHs 1 ii MexaHi3M. BynoBa, KHCIIOTHOOCHOBHI
BJIACTUBOCTI 1 TayTOMepis /ia30Cmoyiyk. MexaHi3M peakilii a3onpueaHaHHsA. AMIHO- i
OKCIa30CTONYKH. 3B 30K MDK OyIOBOIO 1 KOJIpHICTIO. XpoMO(OPHI 1 ayKCOXPOMHI TPYIIH.
Ponb cripsikenHs. BiqHOBIIEHHS a30CTIONYK.

Homenknarypa, cmocobu onepskaHHs, ¢Gi3uyHi Ta XIMIYHI BJIACTUBOCTI 1 BHUKOPHUCTAHHS
CHOJYK 3 KOHJCHCOBAaHMMM Ta HE CKOHJCHCOBAaHUMHU O€H3MHOBUMH sapamu. Judenin,
mudeHiTMeTaH, HadTaliH, aHTpaleH, aHTPaxiHOH, peHaTpeH.

3aranbHi ysBJIICHHS 1 Kiacu@ikaiisg reTeponukiiB. [[’ATHUUYIeHHI TETePOUUKIH 3 OJHHM
rerepoatoMoM. [I’SITHUNIEHHI TETEPOIMKIM 3 aTOMaMH HITPOTeHY, OKCHIeHY, CyabQypy.
[Tipon, ¢pypan, TiodeH.

HlecTruneHHi reTepoUrKiIn 3 ogHUM retepoaromoM. lllecTuusienHi a30THI TeTEPOIMKIH 3
JIBOMA reTepoaToMaMHu.

Knacudikanis monimepiB 3a XiMiuHOIO OynOBOIO Ta (PYHKIIOHAIBHUMH IPU3HAYCHHSIMHU.
Homenknarypa mnonimepiB. Kniacudikarmis mnoniMepiB B 3aJ€KHOCTI Bil TOXO/KEHHS,
XIMIYHOTO cKJIaay 1 OyJOBM JTAHOK Ta OCHOBHOTO JaHItora. O3Ha4yeHHs Ta KiacuQikarlis
BHCOKOMOJIEKYJISIPHUX CHOJyK. ['oMomnonimepu, ciiBnoiiMepu, OJ0K-CIIBIIONIMEPH, TPUBUTI
crmiBnojiMepu. ['OMOJIaHIIOroBi 1 reTepoJiaHIforoBi mojiMepu. Tumu mnoiiMmepiB. Tumnosi
noJIiMepHu3alliifHi Ta MOMIKOHAEHC CAlliiHI MOJIMEpPH Ta peakLii iX yTBOPEHHS
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Pexomenooeana nimepamypa

3aranpHa Ta HEOpraHiuHA XiMis : TIPydY. JUIS CTYJAEHTIB BUII. HaB4. 3aki. / €.5. JlesitiH,
A.M. Bpmsunpka, P.I'. Kittoesa ; 3a 3ar. pen. €.51. Jleitina. — 3-te Bua. — Xapkis : HDayV :
3onori cropinku, 2017. — 512 c.

3aranpHa Ta HeopraniyHa Xximis. Meramu. Exoximis Bikrop Mamumes, Onexcanap
[epenenunys, Tersna Jlykamenko, Mapraputa MapkoBcbka - KuiB: YHiBepcutet «YKpainay,
2018.-112c.

SBopcekuit B.T. Heopraniuna ximisi. - JIbBiB: JIbBiBChKa modtitexnika, 2016.- 388c.
Kupuuenko B.I. 3aranpna ximis: HaBuanpHUI MOCIOHUK. [[UTsI CTyI. 1H)KEHEP.—TEXH. CIICII.
BHII[. HaBY. 3aKJ1.]. — Kuie: Buma mk., 2005. — 639 c.

Muxaniuko b.M. Kypc 3aransHoi ximii. Teopernuni ocnoBu: HaBuanbauii nocionuk. — Kuis:
3uanns, 2009. — 548 c.

PomanoBa H.B. 3aransna Ta Heopraniyda ximist: [liapydHuK [j1s1 CTy[A. BUIN. HaBY. 3aKI.]|. —
Kuis: Ipnias: BT® «Ilepyn», 2004. — 480c.

Jlactyxin I0.A., Boponos B.A., Koryr A. Opraniuna ximis. - JIbBiB: JIbBIBCbKA MOTITEXHIKA,
2021.- 488c.

MitpscoBa O.I1. Opraniuna ximis: HaBu.nmociOnuk/ Mitpsacosa O.I1..-K.: BunaBuuuuii nim
«Konmop», 2018-412c.

Boponos B.A., Jlonuak B.A. Opraniuna ximis. - JIbBiB: JIbBiBChKa mosirexHika, 2021.- 488c.
Kypra C.A., JlyukeBuu E.P., MatkiBcbkuit M.I1. Ximisa opraniunux cnonyk. [ligpydynuk s
BUIIMX HaBuUaibHMUX 3akiadiB. Bupmas.“[lnait” Ilpukapn. Ham. VY-ty. Mm.IBaHO-®paHKIBCHK,
VYkpaina, 2012 p., 650c., CBiIoIITBO PO peeCTparliro aBTOPCHKOTo TpaBa Ha TBIp Ne52578
Bix 13.12.2013 p. nepxkaenapt. iHTenekT. BnacHocti MOH Ykpainu.

Yupsa B.M., Spmomox C.M., Tonkauwoa H.B., 3emmsaxoB O.€., Opraniuna Ximis.
JIsBiB: baK. —2009. — 996 c.

B. I1. Yepnux, 1. C. I'punierko, H. M. €nuceeBa Opraniuna XiMis: TIAPYIHHUK 7151 CTYJCHTIB
BHINKMX HaBUadbHUX 3akiaaiB I[-11 piBuiB.2004p.

I'etbmanuyk FO. I1., bpatnuak M. M. Ximisg BuCOKOMOJIEKYIsIpHUX crioiyk. JIpBiB. 2010 p.-
460 c.
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Po3aia 2
AHAJITHUYHA TA ®I3KOJOITHA XIMIS

. XiMiuHa piBHOBara B TOMOTEHHHMX 1 TETEPOT€HHHX cHCTeMaX. [ OMOreHHi 1 TeTeporeHHi

aHATITUYHI CUCTeMHU. THmM peakiiif, Io 3aCTOCOBYIOThCA B aHaNiTHUHIM Ximii. KinetnuHi ta
TEPMOAMHAMIYHI XapaKTEPUCTUKH peakiiii. XiMiuHa piBHOBAra.

. Koncrantu piBHOBarm: TepMoauHaMmiyHi Ta KoHueHTpauiiHi. IIBuaKicTh peakmii KOHCTaHTa

mBuakocTi. Teopis Appeniyca i Jlebas-Xiokkens. 3akoH po3BeneHHS OcTBaNbIA.

. 3aKOH [II0YMX Mac, TOHATTS KoediumieHTa akTUBHOCTI. loHHa cmia po3umHy. PiBHOBara B

HACUYCHUX PO3YMHAX MAJIOPO3UYMHHUX eNeKTpomTiB. J[oOyTok po3umHHOCTI. Po3paxyHox
PO3YMHHOCT] EJIEKTPONITY 1 BEIMYMHU Horo A0O0yTKy po3uyMHHOCTI. BmiuB koHueHTparii
OJTHOIMEHHOTO 10HA HA PO3YMHHICTh €JIEKTPOJIITY.

. IIporonitnuni piBHOBaru. KucnorHo-ocHoBH1 peakuii. Teopii bpencrena-Jloypi 1 Ycanosuua.

KoHcTaHTH KUCIOTHOCTI Ta OCHOBHOCTI. ABTOTIPOTOJII3 BOIM.

. Bydepni po3unnu, ix emHicTh. ['apomni3 coneit. Obuncienns pH po34nHiB KUCIOT 1 OCHOB PI3HOT

CIJIM Ta COJEeM TpbOX THIIIB, CYMIIIEH KHUCJIOT 1 OCHOB, Oy(pepHHX cHUCTEM. 3acCTOCYBaHHS
HEBOJHUX PO3YMHHUKIB B aHATITUYHIA MPAKTHUILL.

. OkucHO-BiIHOBHI peakuii. Enexkrponnuit mnorenmian. PiBusuHs Hepucra. CranpapTHuUi,

¢dbopmanpHuil 1 peanbHUl nNoTeHUianu. PakTopu, SKI BIUIMBAIOTH HA HANPSMOK OKHCHO-
BIJIHOBHHMX peakiliii. 3B'I30K KOHCTAHT PIBHOBAr, KOHCTAHT IUCOIIaIii, T0OYTKY PO3YHHHOCTI Ta
KOHCTAaHT CTIHKOCTI KOMILIEKCIB 3 OKHCHO-BITHOBHUMU MMOTEHIIAJIAMH.

. OCHOBHI HEOpraHiyHi Ta OpraHiyHi OKHUCHUKM 1 BIIHOBHUKH, LI0 BHUKOPUCTOBYIOTHCS B

XIMIYHOMY aHai31.

. SIxicHmi XiMiYHUN aHami3. BuMoru no aHamiTuyHuX peakimiii. Kinacudikairis KaTiOHIB 3aJIeKHO

Bl METOIy: CIPKOBOJHEBHUH, KHCIOTHO-OCHOBHUN 1 amiadHo-pochaTHUN. AHaTITHYHA
knacudikaris aHioHiB. J[poOoBHil Ta cucTeMaTUYHUN METOIM aHami3y. Jlis 3aralbHUX TPYMOBUX
peareHTIB Ha KaTioHU MeTaliB. [[is 3arajJpHUX peareHTIB Ha aH1OHHU.

. Kinpkicaui  ximiyauii  anamiz. Kmacudikaris XiMiYHHX METOAIB KUIBKICHOTO —aHAII3Y.

BuzHaueHHs OCHOBHUX KOMIIOHEHTIB 1 BHW3HaueHHs JoMmimok. CraTUCTH4YHA 00poOKa
pe3ynbTaTiB.

. I'paBiMeTpuunmii anamiz. OCHOBHI omeparlii rpaBIMETpUYHOTO aHai3y. Bumoru no peakiiii B

rpaBiMeTpudyHoMy aHanizl. OcakyBalbHa Ta TpaBiMeTpuuHa (GOPMH, BHUMOTH JO HHX.
AMoOpGHI Ta KpUCTAIIYHI 0caad. YMOBH JUIS OCADKCHHS KPUCTATIYHUX Ta aMOP(GHUX OCAIIB,
YMOBH ITPOMHBAHHS, (GiIbTPYBAHHS, BUCYIIYBAaHHS Ta MTPOKAPIOBAHHS OCAIB.

SIBumie ciBocapKeHHs. 3a0pyAHEHHS 0CaIiB Ta METO/IM 1X YCYHEHHS. Po3paxyHKH y BaroBomy
aHai3i.

Tutpumerpuunuit ananiz. KoHuenrtpaiisi po3uuHiB 1 po3paxyHKd B TUTPUMETPUUHOMY aHaNi31.
Touka ekBiBaJIEGHTHOCTI 1 TOYKa KiHLA TUTPYBaHHS. [HIUKaTOpU.

MeTo1 KUCIIOTHO-OCHOBHOTO TUTpyBaHHs. PoOodi po34nHM, IHIAUKATOPU 1 KPUBI TUTPYBAHHS
METO/1y HeHUTpani3alii.

Bunu penoxcmerpii. [naukaTopu i po6o4i po34MHA METOIY OKUCHEHHSI-BIITHOBJICHHSI.

Mertoa komIuiekcoHoMeTpil. Po6oui po3urHM Ta IHAUKATOPU METOAY KOMITJIEKCOHOMETPIi.
Konaykromerpis. OCHOBHI NOJIOXKEHHS Teopii enekTponpoBinHocTi. KoHaykromerpuune
TUTPYBaHHA. BHCOKOYAacTOTHE TUTPYBAaHHS B HEBOJHMX CEPEOBMIIAX 1 HOro mepeBaru mnepes
TUTPYBAHHSAM y BOJHUX PO3YMHAX.

[Torenuiomerpis. Enexrponni norenuianu. PiBusauusa Hepucra. Enexkrpoau I, II Ta III poxy.
MemOpanni nortenuianu. loHomerpis. Teopis cxisHoro enektpoaa K.II.Hikoabscbkoro.
[TorenuioMmerpruyHe TUTpyBaHHS. Buan kpuBux TuTpyBanHs. CriocoOu 3HaXOKEHHS KIHLEBUX
TOUYOK TUTpyBaHHs. [1oXiqH1 KpUBi Ta qUQepeHITiaTbHI METOIM TUTPYBAHHS.
Bonbramnepomerpis. IIBuakicte enekrpoxiMmiunoi peakuii. Ilonmspusamis —enekTposiB.
[lepenanpyra. I'pannunuii mudysiinuit ctpym.  Ilotenmian mniBxBuii. ®akropu, 110
BIIMBAIOTh HA BEJIMUUHY IPAaHUYHOTO TU(Y31HHOTO CTpyMY 1 Ha MOTEHLIaT MIBXBUIII (IUdy3id,
KIHETHKa TEPEeHOCY eNeKTpOoHa, aacopOuiiHi mnpomecu i iH.). Bonbrammepomerpis Ha
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PTYTHOMY KpaIUTMHHOMY enekTposi (nmoisporpadis). PiBusuus InbkoBuya. Ilomsiporpadivuni
Makcumymi I, 2 Ta 3 pony, iX poJib B aHAITUYHUX BU3HAUCHHSIX.

AmnepoMerpis. Bu3HaueHHs KOHIEHTpAIlil PEYOBUHU 3a BEIMYMHOK CTPYMY MPH 33JIaHOMY
MOTEHI[iaJli B yMOBax cTanioHapHOi Audy3ii. AMIepoMeTpruuHe TUTPYBAHHS 3 OJHUM YU JBOMA
IHIMKaTOPHUMH €JIEKTpoAaMu. BUIM KpUBUX TUTPYBaHHS 1 COCOOM 3HAXOJKEHHS KiHIIEBOT
TOYKH TUTPYBaHHSI.

Kynonomerpis. Knacudikamis wmeromiB kymonomerpii. 3akonun @apazges. Crocobu
BUMIPIOBAHHSI KUIBKOCT1 €JIEKTPUKU. THMM XIMIYHUX peakiliid, 1m0 BHKOPHUCTOBYIOTHCS B
KYJIOHOMETPUYHOMY TUTPYBaHHI.

EnexrporpaBimerpis. Ilpuamunm wmertoxy. IlpunmmmoBa cxema ycraHoBkH. IlepeBarm i
OOMEXEHHSI  METOIy. Enextporpasimerpis 3 KOHTPOJIbOBaHUM MOTEHITIaJIOM.
EnexTporpaBimeTpist Ipu 3aJjaHiii BETUYHHI CTPYMY.

Metonu MonekynspHoi crnekrpockomnii. doTtomerpuunuii anamiz. PiBHsHHS [lnanka. Coektp
MOTJIMHAHHS 3a0apBiieHoi criostyku. 3akoH byrepa-JlamGepTa-bepa.

Meton audepenuiiiHoi  crnekrpogoromeTpii. MeToan  BUMIPIOBaHHS — IHTEHCHBHOCTI
MOTJIMHAHHS (OCHOBM METOJIIB, OCOOJIMBOCTI, TepeBaru i HEJOJIKK): BI3yalbHI (METOM
CTaHJAPTHHUX Cepild, MeToa pO30aBICHHS, KOJOPUMETPHYHE THUTPYBaHHS, TECT-METOIN
aHalizy); IHCTpyMeHTanbHI (poTomeTpis, cmekTpodoromerpis, QoTo-(crnexTpodoTo-
)MEeTpUYHE TUTPYBAHHS).

Hedemomerpis 1 TypOiaumeTpist.

JlrominecuenTHuit  aHamiz. @uyopectieHmis  Ta  (Qocdopecneniis.  3akoH  3aTyxXaHHS
momidectieHItii. 3akod C.[.BaBinoBa. Crnektpu mrominectienmii. 3axkoH Crokca-Jlommers.
JIroMiHECIIEHTH1 1HUKAaTOPH, 0COOIUBOCTI iX Oy/I0BH.

Knacudikamiss MeToaiB KOHIEHTPYBaHHS Ta po3avieHHsA. CTymiHb BHIAUICHHS, KoeiieHTH
KOHIICHTPYBaHHs, PO3UICHHS, CEIEKTUBHOCTI; B3a€EMO3B’SI30K MK HUMH.

KonnentpyBanHs MIKPOKOMIIOHEHTIB METOJI0M OCaJKEHHSL. KoHueHnTpyBaHHs
MIKPOKOMIIOHEHTIB METOJ0M €JIEKTPOOCAIKEHHS. KoHueHTpyBaHHs METOJAMHU
BUIIAPOBYBAHHS Ta BIATOHKH.

Juctunsiiitni Metoau po3auieHHs. Binronka 3 tBepaoro Tina (cyoOsmiMairis). 3aKOHOMIPHOCTI
eKCTPaKL1I{HOI0 KOHLIEHTPYBaHHS.

dyH1aMeHTalIbHI 3aKOHHM EKCTpakiIlii: mpaBuio (a3 ['i00ca, 3aKk0H po3MoiTy, 3aKOH JIFOUYMX
mac. OCHOBHI crnocoOu mpoBeneHHs ekcTpakiii. Po3unmHHuMkM B ekcrpakuii. Bumorm no
PO3YMHHUKIB. PeakiriiiHa excTpakiris.

Xpomatorpadis. Krnacudikamis xpomarorpadiuHux MeTonaiB. MexaHi3MHu COpOLIHHOTO
KOHIICHTPYBaHHSA — ajcopOiris, adcopOirisi, XxeMocopOis, KaniuisipHa KoHzaeHcallis. OCHOBHI
TUOM B3AaEMOJIA y cucTeMi «copOeHT — copOat». Xpomarorpama, XapaKT€pPUCTHKU
yrpumyBaHHs. Crnocobu skicHoro anamizy. IHnexc yrpumyBanHs Koaua. Cnocobu
KUTbKICHOTO BU3HAYEHHS: HOPMYBaHHSI, BHYTPIIIHBOTO CTaHIAPTY, a0COTIOTHOI KaliOpyBaHHS.
Teopis TeopeTnunux Tapinok. EdexkTuBHICTS po60TH KOMOHKUA. OCHOBHI BUMOTH J0 COpPOCHTIB.
XapakTepUCTUKU COPOCHTIB — MTOBHA CTATUYHA €MHICTb, IIOBHA JWHAMIYHA €MHICTh, CTaTUYHA
oOMiHHa eMHICTb. OcHOBHI Tumu copOeHTiB. OpraHiuHi i0HITH, iX Kkiacudikamis Ta
BiIacTuBOCTI. HeopraniuHi i0HOOOMIHHHMKM Ta iX OCHOBHI Tumnu. [lepeBarnm Ta HEIOJIKH
OpraHiYHUX Ta HEOPraHIYHUX 10HOOOMIHHHKIB.

I[lepiie Hayano TepmouHaMiku. 3akoH ['ecca Ta HOro HACHIAKH.

3aNeKHICTh TEIUIOBOTO €(EeKTY BiJl TEMIEPATYpH.

Enepris, Ttemota, po0oTa. 3acTOCyBaHHS MEpIIOro Hayajda TEPMOAMHAMIKH Ui PI3HUX
TEePMOJAMHAMIYHUX TPOLIECIB.

TennoemHicTh. 3aNeXHICTh TEIUIOEMHOCTI BiJl TemmnepaTypu. Po3paxyHOK KUTBKOCTI Temja 3a
TETIOEMHOCTSIMH.

Jlpyre Ha4yano TepMoanHaMiku. Po3paxyHOK eHTpomii 4711 000pOTHIX 1 HEOOOPOTHIX MPOIIECIB.

Tepmoaunamiuni motenmianu. [lorenmian ['i66ca. [lorenmian ['enmpMronbia, iX 3B’S30K 3
TEPMOAMHAMIYHUMHU MTapaMeTpamH.

XapakTepucTU4HI QYHKIIIT CTaHy.
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XiMIYHAN TOTEHITial.

Tpete Havano TepMOIMHAMIKH.

KomniratuBHi B1acTUBOCTI pO3YHHIB.

[TpaBuno ¢a3 ['i60ca. Pa3oBi MPeTBOPEHHS.

OAHOKOMITOHEHTHI CUCTEMH.

JIBokoMIioHeHTH1 cuctemMu. [IpaBuso Baxens.

TpUKOMIIOHEHTHI CHCTEMH.

Po3unnu. YTBOpeHHs po3uuHiB. IneanbHi po3unau. 3akoH Payos.

I'pannuHO po3BeeHi po3unHU. 3akoH [ eHpi.

KineTnka peakiiif mepmioro, Apyroro Ta TPETHOTO HOPSAKY.

MeTtoiu BU3HaYeHHS MOPSIIKY peaKilii 1 KOHCTaHTH IIBUKOCTI peaKili.

[TpocrTi 1 mceBaompocTi peakilii. MeTonu ckiialaHHs KIHETUYHUX PIBHSHD.

[TapanensbHi 1 mocninoBHi peakuii. KiHeTH4H1 KpUB1, CEIEKTUBHICTD.

BrnnuB TtemmnepaTypu Ha MIBMIAKICTh XIMIYHMX peakuiid. PiBHsHHS Appeniyca. Mertonu
BU3HAUEHHS €HEeprii akTUBAIlli.

JlaH1ItOTOBI peaKilii: OKUCHEHHSI, OKCUXJIOPYBaHHsI, MOJIIMepHU3allii.

KiHeTuka reTeporeHHrx XiMIYHUX peaKIliil.

I'omorennuit karaniz. ®epmentu. PiBHssHHA Mixaenica-MeHTeH.

KucnorHo-ocHoBHUII KaTai3.

I'eTeporennuii karani3. BimactuBocTi 1 3aCTOCYBaHHS KaTali3aTOPIB Y TPOMHUCIOBOCTI.
EnexTponpoBigHICTh: NHTOMA 1 MOJIIpHA E€NEKTPUYHI MPOBIAHOCTI. PyxnuBicTh HOHIB.
3acTocyBaHHS KOHJIYKTOMETPIi B HAaYIIl 1 TEXHIIII.

Uucna nepenocy. 3akoH Konbpayiia, METOIM BU3HAYEHHS YHCEIT IIEPEHOCY.

Enexrpoani morenuianu. Pisusunas Hepacra.

Enexrpoximiuni enemeHntu. EnekrpopymriiiHa cuia. TepMoauHamika —eIeKTPOXIMIYHHX
€JIEMEHTIB.

Knacudikarist eekTpoaiB 1 e1eKTpOXIMIYHMX JAHIIOTIB. [ToTeHIioMeTpis.

[Monspuzartist enexrponis. PiBusanas Tadens.

[Tepenamnpyra y mpoMHUCIOBUX XIMIYHUX MPOIIECaX.

EnextpoxiMiuHi METOM OJiep>KaHHS HEOPTaHIYHUX PEYOBHUH.

EnexTpoxiMitHI METOIM OZIepyKaHHS OPTraHMHUX PEUOBHH.

Knacudikaris moBepxueBux siBuil. O0’€qHaAHUN 3aKOH TEPMOJAMHAMIKU 1 TOBEPXHEBA CHEPTis
I'i66ca.

AncopOriis. yHnamMeHTaIbHE PIBHIHHS afcopOiii. OOMiHHa ajcopOIis.

[ToGymoBa i30Tepmu ancopoOirii 'i66ca. AncopOriiini piBHoBaru. PiBastaus Jlennapnaa-/[oHca.
MoHomosekynsipHa aacop6uis Jlenrmropa.

AncopOuiis 3 po3unHiB. PiBHsHHs [lumkoBcekoro. ApcopOriss Ha MEXi TBepaa IMOBEPXHS-
po3uuH. [IpaBuna Pasuca-1leckosa.

B3aeM03B'130K MDK MOBEpXHEBUM HATATOM, a/ICOpPOLIEI0 MOBEPXHEBO-AKTUBHUX PEUOBHH Ta
KOHIICHTPAIII€I0.

[Tonimonexynspua aacopo6uisa. Teopis [lonsaui. Meton BET.

EnexkTponoBepXxHeBi BIaCTUBOCTI TUCTIEPCHUX CUCTEM.

Enextpuuni sBuia Ha nosepxHi. I 1 II piBusuns Jlinnmana.

EnexktpokiHeTMuHMI noTeHian. MeTo Iy BU3HAUSHHS eIeKTPOKIHETUYHOTO MOTEeHLaly.
CenuMeHnTaniiHuil moteHuian 1 moteHuian Tedii. 3akoH CTokca 1 HOro 3acTocyBaHHS B
CeTMMEHTalIITHOMY aHaIi31.

bynoBa Minenu 3 HEraTMBHO3aps/DKEHOIO KOJIOITHOIO YAaCTUHKOIO, YMOBH Ul HpOLECy
nepe3apsiiku nosepxHi. Kpua 3minu (- moTeHuiany mpu nepe3apsaii HoBepXHi.
Enexrpodopes. CyTsb i3acTocyBaHHS.

Ocmoc. Enexrpoocmoc.

OCMOTHYHUI TUCK PO3BEACHUX eNeKTpoiTiB. PiBHsAHHS Bant-I'odda.

CTIKICTD 1 KOArymsiist TUCIIEPCHUX CUCTEM.

SIBuie cunepesucy. [To3utruBHa 1 HeraTuBHa HOTO POJIb.
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[opir koarymnsunii. Edpext Tomncona-KenbBina.

KineTnka moBUTHHOT KOATYIISIIIT 30J1iB. SIBHINE HEMPABUILHUX PSIB.

SBume augysii. 3akon @ika. @opmyna EifHmnTelina s Bu3HaYeHHs KoedinieHTa audys3ii.
YTBOpEHHS JUCIIEPCHUX CUCTEM.

®i3uyHI METOIM OJIEPXKAHHS AUCIIEPCHUX crcTeM. EnepreTuka qucrepryBaHHs.

SBume nentu3awii. Moro cyrs, mpuknam.

Cran KOJOITHUX TOBEepXHEBO-akTUBHUX pedoBHH (ITAP) B pozunnax. Kputnuna KoHIIEHTparis
MIIEIOYTBOPEHHS.

OnTHUyHi BIACTUBOCTI AUCIIEPCHUX CHCTEM.

SBume tukcorpomii. Cyrb 1 3actrocyBanHa. TypOumumerpis (BIIMIHHICTE BiZ METOLY
HedenoMeTpii) Ta i TOIUIbHI MeX1 3aCTOCYBaHHS.

MouiekynsapHO-KIHETUYH1 BIACTUBOCTI TUCIIEPCHUX CHCTEM.

3MouyBaHH4 1 po3TikaHHs. PiBHsHHS FOHTa.

HrproToHIBCHKI 1 HEHBIOTOHIBCHKI pimnnu. PiBHssHHS OcTBaibaa-Beis.

PiBusinas ®@peitnanixa ta J{yOinina-Pagymkesuya.

Anresis i koresis. PiBusaans J{ronpe. YMoBa po3uuHHOCTI (a3.

CTpyKTYpOYTBOPEHHS B IUCTIEPCHUX CHCTEMaX.

[Ipuknaay aHIOHOTEHHUX Ta KaTIOHOTEHHUX MOBEPXHEBO-aKTUBHUX pedoBuH (I1IAP).
JlucriepcHi CUCTEMH 3 Ta30MOAIOHUM JucniepciiiHum cepenoBuiieM. [1inu. Teopis 1 npakTuyHe
3aCTOCYBaHHSI.

100.Cuctemu 3 piIKMM Ta TBEPAWM IHCIIepciiHUM cepenoBuineM. Emynbcii. Cycnensii. Teopis i

1.

2.

3.

MPaKTUYHE 3aCTOCYBaHHS.
Pexomenoosana nimepamypa

I'a6 A.lL., laxuin J[.b., Manumes B.B.AnanitnyHa XiMist Ta IHCTpyMEHTaIbHI METOIU aHAJ 13y
- KuiB: YHuiBepcuret «Ykpaina», 2018.-396¢.
a6 A.l., axain [.b., Mamumes B.B. Anamitnuna ximigs KiTbKicCHHE 1 SKICHHM aHaI3.
Hapuansunii mocioauk - Kuis: YHiBepcuteT «Ykpainan, 2018.-396¢

Bomommuens B.A. ®i3uuna Ta KonoimHa XiMmis: Di3MKO-XIMis TUCIIEPCHUX CHUCTEM Ta

nosriMepiB. - JIbBiB: JIbBiBCchbKa mosiTexHika, 2017.-396¢

4.

10.

11.

AHaniTiyHa XIMis: TIAPYYHUK JUIS CTYJEHTIB HanpsMy «Dapmartis» i «bioTeXHOIOTISI» BUIITUX

HaBuanbHuX 3akianiB / H.K. ®enymak, F0.1. binandyenko, C.FO. Kpamapenko, B.O. Kani6abuyk

[Ta in.]. — Biraumg: HoBa Kaura, 2012. — 640 c.: i

. AgaimitnyHa XiMig: SIKiCHME Ta KUIBKICHMHM aHaii3: HaByajnbHWIT KOHCIIEKT JEKIHd /
B.B. bonoros, O.M. CeeunikoBa, M.IO. T'oiik Ta iH.; 3a pen. npod. B.B. bonorosa. — BinauI:
Hosa kuwura, 2011. —424 c.

. I'omonaii B.I. ®i3uuna Ta xonoigna ximis. — [ligpyuynuk. — Binauns: Hosa kuaura, 2017. —496¢.:

1. (93 puc.). — Tabn. 26. — biomiorp.: c. 486 (18 Ha3B). — [Ipeamer. nokaxuuk: c. 477-485. —

Honarok: c. 473-476 (5 Tabin.). — ISBN 978-966-382-056-9.

Kyzumun O.B., Minak JI.51., bastok JI.B. Ananituuna ximis: Jlaboparopuuii mpaktukym / O.B.
Kysumun, JL.A. Minak, JI.B. Bastok; Incr. npupon. nayk JIBH3 «llpukapm. Ham. yH-T im.
B. Credanukay. — IBano-®pankisebk: [lerpam K.T., 2018 — 275 c. — 100 np. — ISBN 978-617-
7362-04-2.

JIe6inp B.I. ®diznyna ximis: [linpyunuk. — Xapkis: ®omio, 2005. — 480c.: in.. (125 puc.). —
Ta6n. 18. — Konrpo:. 3anut.: micng ri. — [Ipenmer. nokax.: c. 470-477. — bibumiorp.: c. 478 (21
Ha3Ba). — ISBN 966-03-2751-X.

Jynesuu  JI.JI. Amamitmyna  ximis: migpyunuk  /  JJ. JlyneBuu, A.C. Mopos,
O.B. I'pubansceka. — 2-e BUL., iepepod. i mon. — K.: Menununa, 2009. — 416 c., 1.

Minak JL.A., Kysumun O.B., bastok JI.B. Texnika maboparopHux poOiT B aHamITHYHINA Ta
¢dapmaneBTHuHIN XiMii. — [Bano-®pankiserk: nn [omineit O.M., 2019 — 136 ¢. — 100 mp.
[IBetkoBa JI.b. ®izuuna ximis: Teopii i 3aaaui: Hapu.mociOuuk. — JIpBiB: «Marnomis 2006,
2008. —415c.
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Po3ain 3
EKOJIOT'ISA TA MPUPOJO3HABCTBO
. BuzHaueHHst MOHATTS «ekoJorist». [ToHATTA nmpo HaHOeKouyoTir0. ETanu Ta mapagurMu po3BUTKY
exosiorii. I'mobGanpHa ekonoris. CrpykTypa Ta mpoOiemu cydacHoi ekojorii. OO0'exTu
JoCipKeHHs B ekoJorii. [IoHATTs mpo ekocucteMy. 3aKOHH Cy4acHOT €KOJIOTi.

. IonarTs npo ayroekosorito. CepenoBuina mpokuBanHs y Oiocepi. AbGiotnyni ta Oi0THYHI
(aHTpOTIOTCHHI) YMHHHUKHK cepenoBuina. OCHOBHI 3aKOHM ayTOEKoJorii. 3akoH O010J0TidHO1
criikocti. 3akoH mimitytodoro umHHUKA (FO.JIibixa). 3akoH piBHO3HAYHOCTI YHHHUKIB
Cepe/oBUINA. 3aKOH CYKYIHOI Al YMHHHKIB CEpelOBHINA. 3aKOH ONTUMAIBHOCTI. [IpaBmio
beprmana. IlpaBuno Amn ena. Ilonstrs nomymsmii Ta ii ocHOBHI XapaktepucTuku. OCHOBH
Teopii JMHAMIKY MOMYJIALINA. 3aKOH PO3BUTKY MOMYJISIIN: 3pOCTaHHs -> KoJIarc -> cTaduIi3aris.
. ABTOoTpodHE Ta rerepoTpodHe kuBieHHA. PoTOCUHTE3 1 XeMocHuHTe3. [lepBUHHA Ta BTOpUHHA
MPOJIYKIisT TPOAYKIIHHOrO mpouecy. [ToHATTS mpo NmpoAyleHTH, KOHCYMEHTH Ta PEIyLEHTH.
I'enernuHi ¢akTopu NpOIyKTUBHOCTIL. EKONOTYHUN KOHTPOJIb MPOJYKTHUBHOCTI. 3aJIEKHICTDH
O10mpoIyKIil BiA TeMIlepaTypyd BOJM, TEPUTOPIi Ta IHIIMX YMHHUKIB. LIeHOTUYHMI KOHTpPOJb
MpOAYKTUBHOCTL. @DopMu B3aemojli OpraHi3MiB (HEHUTpaii3M, KOHKYPEHIIs, XWXKaIlTBO,
MyTyani3Mm, aMeHcalnizM). bionpoaykiis y pisHux 6iomax.

. [IpyuHuunu crtabulbHOCTI Ta CTiIMKOCTI ekocucTeM. CTIHKICTh OpraHi3MmiB, MOMyNALIA Ta
exocucteM. Exonoriunuii pezep ekocucteM. [IoHATTS po aganTaiiro Ta IpUCTOCOBYBAHICTb.

. IloHaTTs mpo exosorizamnito. AKTyaJbHICTh MpoOJeMHu eKoJioriuHoi KoHBepcii. dimocodebki
npobsieMu BUXOAY 3 €KOJOTiuyHOi Kpu3u. [IoHATTS mpo Oe3BIAXOAHY Ta MAaJOBIIXOIHY
texHojorii. Penarypanizauis. Jlemorpadiuni ¢akropu BIUIMBY Ha JOBKULIA. TeopeTwuHi
aCMeKTH COINIAJIbHOT eKoJIoTil. Poib TpOMaiChKOTO EKOJIOTIYHOTO PYXy B EKOJIOTIUHIN
onTuMi3anii BupoOHunTBa. Exosoriuni opranizamii B YkpaiHi. Exonoriyaa excreptusa Ta
eKoJIOTTYH1 macmopTu. Exoiayctpis. ExonoriyHa KoHBEpCisl Yy TPOMHCIOBOCTI. Perukiinr.
be3Binxomane BupoOHUIITBO. OYHCTKA Ta30MWIOBHMX BHUKHAIB. EKoJOTriuHa KOHBEpCIS Yy
CUTbChKOMY TocmiofapcTsi. Jlic 1 moauHa. Exonorizanis eHepreTuky.

. HaykoBo-TexHiunmii mporpec Ta exoJsioris. OCHOBHI jpkepena 3a0pyaHeHb. TexXHOKpaThyHa
napagurmMa Ta KOHQJIKTHI' CHTYyallii MPOMHUCIOBOrO NpHpOAoKopucTyBaHHSA. KioTchkuid
npoTokoJ. IIpomwuciioBe 3abpyaHeHHs 1 Oiochepa. CTuxiifHi SBHINA TPUPOJAH 1 EKOJOTIS.
BiiickkoBi acmektu gerpanpanii  6iocepu. TepuTopianbHi  acleKTH  aHTPOIIOTEHHOTO
3a0pynHeHHs atMochepu. MikHapoaHi KOHQUIIKTH i3-3a MOoBKULIA. CaHiTapHO-3aXHCHI 30HH.
3abpyaHeHHs Ta jaerpajaamis rpyHTiB. 3abpynHeHHs CBITOBOIO OKeaHy Ta KOHTHHEHTAIbHHX
BoJ. @isnuHi (akTopu 3a0pynHeHHs. PagioakTuBHE 3a0pyaHEeHHS JOBKULII. BrumB coriymy Ha
rio6anpH1 6iochepHi mponecu (MOTEIUIHHS, PYHHYBaHHS O30HOBOTO IIAPy, KUCIOTHI OMajw,
3amyctentoBaHHs). JKuBI opraHiaMu B yMOBax aHTPOINOTeHHOro crpecy. Tpancdhopmariis Ta
Jerpajaiis 010TH 3eMUIi.
. YpOanizauis ta rerepoTpodHicTs MicT. byaiBenbHi MaTepianu Ta Bojo3adesnedeHHs. Exonoris
MickKoro Tpancnopty. Ekosoriune cepenoBuiie y micrax. Pocnunu 1 tBapunu y micti. Jlroguna
y MIiChKOMY cepeioBHIli.MenuyHa exoyoria. YTumi3amis Ta 3HEMIKOHKeHHs BiaxomiB. Micrta
MailOyTHBOTO.
. Exonoris 1 mopanpHicTh. Imes Oionentpusmy. OxopoHa reHodoHIy. OxopoHa HeHO(MOHIY.
OxopoHa exocucteMm. Kareropii 0OXopoHHUX NPUPOAHUX 00'€KTiB. MOHITOPUHT JOBKULIS Ta HOTO
BUau. ExonoriyHe HOpMYBaHHS aHTPOTIOT€HHOTO HaBaHTaXEHHs. [IpaBOBI OCHOBHU OXOPOHU
npaui. EkoHoMiuH1 kpuTepii B ekostorii. [IOHATTS mpo eKoJoriyHy HOJITHKY.
. Ilopsmok po3poOisieHHsl, 3aTBEp/UKEHs 1 Meperyay JIMITIB Ha YTBOPEHHS Ta PO3MILICHHS
BigxoniB. [lopsanok po3poOku 1 3aTBepkeHHs HopMaTuBIB ['JIB 3a0pynHIOIOYHMX PEYOBHH Y
aTMocdepHe MOBITPS CTAIIOHAPHUMH JpKepenaMu. [lopsgok BCTaHOBIEHHS HOPMAaTUBIB 300py
3a 3a0pyJHEHHsS] HABKOJUWIIHHOTO MPUPOTHOTO cepenoBuia. [lopsaok oOuMCIeHHs Ta CIUIaTH
300py 3a 3a0pyJHEHHS HaBKOJUIIHBOTO MPUPOIHOTO cepenoBuiia. Po3paxyHOK po3mipiB
BIIIKOAYBaHHS 30WUTKIB, fKi 3amofisiHI Jep)KaBi B pe3ylbTaTi HAJIHOPMATUBHHUX BHKHUJIIB
3a0pyIHIOIOYMX PEYOBHH B arMoc(epHe TMOBITPs. AMIHICTpaTHBHA BIiAMOBIIAIBHICTH 3a
11
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MOPYIICHHST BHUMOT OXOpoHM mpupoau 3rigHo Kogekcy VYkpaiHm npo aaMmiHicTpaTHBHI
MIPaBONOPYIIECHHS.

Crnenmdika 1 B3aeMO3BOS30K MPUPOJIHNIO-HAYKOBOTO 1 T'YMaHITAPHOTO THITIB KYJIBTYP.

Hayka B 1yX0BHIi Ky/lbTypi CyCHUIbCTBA.

Etnka Hayku.

Hayka six mporiec mi3HaHHS.

Jlorika Ta 3aKOHOMIPHOCTI PO3BHTKY HayKH.

[TpuHIIMTIOBI 0COOIMBOCTI CydacHOT MPUPOTHOT HAYKOBOT KAPTUHH CBITY.

MaxkpocBiT: KOHIICTIIIi KJIAaCHYHOTO PUPOI03HABCTRA.

KBaHTOBO-MeXaHIYHA KOHIICIIIIIS OIICY MIKPOCBITY.

Meracit: cydacHi acTpo@13U4H1 1 KOCMOJIOTIYH1 KOHLIEMII.

Po3BuTOK NOTIAA1B HAa MPOCTIP 1Yac B ICTOPIi HAYKH.

[Ipocrip 1 9ac y cBiTii Teopii AnboepTa ElinmTeiina.
BnactuBocti nmpocTopy 1 yacy

[IpenMer ni3HaHHA XIMIYHOT HayKH Ta il IpoOIeMH.

Mertoau Ta KOHIENI] ITI3HAHHA B XIMII.

BuenHs npo ckiag peyoBUHM.

PiBeHb cTpyKTYypHOI XiMii.

Buennst mpo XiMiuHI MPOIIECH.

EBoumrormiiina ximis.

[penmet Giosorii. Ii cTpykTypa i eTanu po3BHUTKY.

CyTHICTb )KUBOTO, HOr0 OCHOBHI O3HAKH.

CTpyKTypHi piBH1 )KHBOTO

KiitnHa K «rmeproneriimaka» )uBoro, ii 0yaoBa 1 GyHKIIIOHYBaHHs. MeXaHi3M yIpaBJIiHHS

KIIITUHOIO.

[TpuHIMIH G10JIOTIYHOT €BOJTIOIIII.

[Ipeamert renetuku. ['eHeTHKA 1 MpaKTHKA.

bioetuka.

Biocdepa.

Jlromuna 1 6iocdepa.

Cucrema: npupoja — 6iocdepa — JTroauHa.

B3aemo03B'130k KOcMOCY 1 KHUBOT PUPOTH.

[IpoTupiuus B cucreMi: npupoaa — 6iocepa — JroauHa.

Pexomenoosana nimepamypa

IOpuenko JI. Exosoris Hapdanbaui ocionuk — K.: ientp yuboBoi iireparypu, 2019.- 304 c.
MitpscoBa O.II. Ximiuna exousoris: HaBu.mocionuk/ Mirpsicoa O.IL.-K.: Omngi-Ilnroc
«Konnop», 2016-318c.

. binasepkuit I'.0., @ypayit P.C., KocrikoB [.LFO. OcnoBu ekosnorii: [linpyunuk. - K.: JIu6ins,

2015. - 408 c.

. bo6mboB FO.I1. Konnemii cygyacHoro npupoao3nasctBa. — K.: denike, 2013. — 236 c.
. Boek C. M. ®inocodcbki OCHOBM NpUpOJO3HABCTBA: miapyyHuk: B 2 4. Y.l: Jloriko-

THOCEOJIOTTYH1 OCHOBH NpHpoio3HaBcTBa. Y. 2: OHTOJIOrUHI OCHOBH Ipupoao3HaBcTBa / C. M.
Bogsk. — YepniBui: Pyra, 2012. — 295 c.

. F'omy6eus M. A. Bix 6iocdepu 1o Hoochepu / M. A. I'onydeus — JIsBiB: [Tommi, 1997. — 256 c.
. 3youk C.B. Texnoekousoris. HaBu. noci6nuk. — JIsBiB: OpisHa — Hosa, 2017. c. 400.
. Knmumenko JI.®., ta iH.. Monitopunr noBkumis: Iligpyunuk. — KwuiB: BumaBHuumMii 1eHTp

«Axkazgemisa», 2006. — 360 c.

. Kimumenko M.O. Ta iH. Exonoria micbkux cucteM. Ilinpyunuk. — Xepcon: Onai — mmtoc, 2010.

29%4c.

[TaBnoBcrka T.C. KoHueniii cydacHOTO MpUPOJO3HABCTBA [TEKCT|: HaBY. MOCIO. A CTYI.
Buil. HaBu. 3aki. / T. C. IlaBnoBceka, O. B. Pynuk; 3a pea. mpod. 1. I1. KoBanpuyka. — JIympk:
Bexa-/lpyk, 2013. — 196 c.

Kmumenko M.O. Texnoekomoris: HaBd. noci0. Kuis: Bl «Akanmemis», 2011 — 256 c.
12
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Po3ain 4
MEJAT'OT'TKA TA IICUXOJIOI'TS.
METOJIUKA BUKJIAJAHHSA XIMII, EKOJIOTII TA
MPUPOJO3HABCTBA

. Ilpodeciorpama BunTeNs Cy4acHOi WKOIH. [cTOpis MeTouKy HaB4aHHS XiMii. [IoHATTS B 3MicTi

XiMigHOT OCBiTH. 3MICT XIMIYHOI OCBITH B IIKUIbHIM mporpami. OCHOBHI KOMIOHEHTH 3MICTY.
CtpykTypa 3MicTy Kypcy Ximii.

. Ilpodeciorpama BumTENS Cy4acHOi IIKONU. ICTOpis METOOMKM HaBYaHHS ekosorii. [ToHATTS B

3MICTI €KOJIOTIYHOT OCBITH. 3MICT €KOJOIIYHOT OCBITM B MIKUIbHIA mnporpami. OCHOBHI
KOMITOHEHTH 3MicTy. CTpyKTypa 3MICTy KypCy €KOJIOT1i.

. OcHoBH noOyn0BH Kypcy XiMiil. CydacHi NiIPYYHUKH Ta IPOTPaMHU 3 XiMii Ta €KOJIOTII.
. [TOHATTS Ta KOMIIOHEHTHU B 3MICT1 IHTETPOBAHOTO KypCy Mpupoao3HaBcTBa. CTpyKTypa 3MICTy Ta

OCHOBH NTOOY/I0BU IHTETPOBAHOTO KypCy MpHpoAo3HaBcTBa. CydacH1 MiIPYYHUKU Ta IPOrPaMH 3
MIPUPO/I03HABCTBA.

. Ilouarrta “meTronm HaBYaHHS, “METOAM HABYaHHA XiMii®, ‘“MeTodu XIMIYHOI OCBITH .

Knacudikamiss meromiB XIMI4HOT OCBITH. 3arajJibHOJOTIYHI METOAM B XIMIYHIM OCBITI.
3arasbpHOIEaror19H1 METOIM B XIMI4HIN OCBITi. CrienididH1 METOIM B XIMIYHINA OCBITI.

. XIMIYHUM eKCHepUMEHT sK crnernuiyHuid Metoj HaB4yaHHS Ximii. DyHkuii, Gopmu 1 THIH

XIMIYHOTO €KCIIEPUMEHTY.

. JleMoHCcTpamiiHUN XIMIYHUIM €KCIIEpUMEHT: 3a7a4l Ta BUMOTH JI0 HbOTO. YUHIBCHKHI XIMIYHMIMA

€KCIIEpUMEHT: (POPMH, IILT1 Ta 3MICT.

. Opranizaiig Ta 6€3MeUHICTh XIMIYHOTO €CIIepUMEHTY. MeToIuKa XIMIYHOTO €KCIICPUMEHTY.
. ExosroriyHuit KOMIIOHEHT B MIKUILHOMY KYpCi XiMii.

10.
11.
12.
13.
14.

ExkomoroopieHToBaHMIA XIMIYHHI €KCIIEPUMEHT.

Po3B’s130K XIMIYHUX 33724 K crienu(IuHui METOT HaBYaHHS XiMii.

3agadi 3 EKOJIOTTYHUM 3MICTOM.

HapuanbHO-10CT1THUIBK] €KOJIOT1UH1 TPOEKTH.

Metoau BuxoBaHHsA. CyTHICTh METOJIB OpraHizamii AisUTbHOCTI 1 (GOpMyBaHHS JOCBILY
CYCITUTBHOT ITOBEIIHKH.

MeToau BUXOBaHHS Ta PO3BUTKY OCOOMCTOCTI B MPOIIECi XIMIYHOT OCBITH.

MeToau CTUMYTIOBaHHS TMOBEAIHKY 1 JiSTTBHOCTI.

3acoOu HaBYaHHS: CyTh, Kiacudikallisg, BAKOPUCTAHHS B IIKOJI1 (Ha MPUKIIAI YPOKY 3 XIMii).
dopmu Mi3HABAIBHUX 3aBJIaHb 3 XiMil.

dopmu Mi3HABAIBHUX 3aBJIaHb 3 XiMil. 3anuTanHs. Bopasu. XiMiuHi 3a1a4i.

Tectu: rpymnyBaHHS, JOTIOBHCHHS, HaraJayBaHHs, BUOIPKH, paHXXyBaHHS, MOCITIJOBHOCTI.
AnbrepHatuBHuM TecT. KomGiHoBanui TecT. [IpodeciiiHo cripsMOBaHMiA TECT.

XimiyHi quktanTd. dunaktuydi irpu. TBopui 3aBnanus. [li3HaBanbHi 3aBIaHHs y GopMyBaHHi
MOTHBAIIIl HABYAHHSI.

XimiuHa MoBa fK crneuu¢iuHuil 3acid HaBuaHHs XiMii. J(MAakTH4yHI NpUHUKMOU (GOpPMYyBaHHS
XIMI4HOT MOBH.

XIMIYHUH eKCTIIEPUMEHT 5K crieupiuHui 3aci0 HaBYaHHS XIMii.

JunakTuuHUi MaTepian sk 3acid HaBUaHHS XiMii.

[HTerpaTuBHMI migxin B peani3amii JUAaKTUYHUX 3aCO0iIB.

®opmu oprasizailii npouecy XiMiyHOi Ta €KOJIOTTYHOT OCBITH.

Oprasizalis HaB4aJIbHOI AISIbHOCTIL. YPOK SIK OCHOBHA OpraHizailiiina ¢oopMa HaBuaHHs XiMii.
CyuacHuit ypok XiMmii: 0COOIHBOCTI, TJIaHYBaHHSI.

Knacudikauis ypokis ximii. CTpykTypa ypoKiB XiMii pi3HOTO THITY.

CyuacHi BUMOTH JI0 YPOKY XiMii 3 €KOJIOTTYHOIO CKJIaJ0BOIO.

CxeMa criocTepeXeHb Ta aHalli3y YPOKY XiMil.
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[To3zaypouna poboTa sk ¢opMa opraHizailii HABYaHHS MPUPOTHUYHX TUCIUILIIH. TeopeTudHi
OCHOBH 1103aypOYHOT poOOTH 3 XiMii, €KOJIOTI] Ta MPUPOI03HABCTBA.

dakynpTaTUBHI 3aHATTS 3 XIMil, €KOJIOTi1, MPUPOIO3HABCTBA.

[TiznaBanbHi 331241 B IPUPOJIHUYIN OCBITI.

[ToHATTS «AKIiCTh XIMIYHOT OCBITH». METOMKa aHAJI3y SKOCT1 XIMIYHOT OCBITH.

KonTposne Ta 007k 3HaHb Ta BMiHb B XiMii. KOHTpOJb Ta OLiHKA SKOCTI €KOJIOTTYHUX 3HAHb.
OrmiHka 3HaHB Ta OCOOMCTICHUX CIIOCOOIB il Y4HIB.

[TonsTTs «memaroriyHa TexHOJOTIA». IlegaroriuyHi TeXHONOTIT B TpPEIMETHOMY HaBYAHHI.
OCBITHS TEXHOJIOTIS Ta i 0COOIMBOCTI.

3aranpHi ySBJICHHS PO IHHOBAI[IHHI TEXHOJIOTI.

[HdopmartiitHO-KOMyHIKAI[1HHI TEXHOJIOT1i.

Keiic-meron.

TexHomnoris IHTErpaTUBHOTO HaB4aHHS XiMii. (OcCOOJIMBOCTI IHTETPaATUBHO-MOYJIBLHOTO
HaBYaHHS XIMii.

Oco06IMBOCTI TEXHOJIOT1 MPOOJIEMHOTO HaBYAHHS XIMIi Ta €KOJIOT1i.

[IpoexkTHe HaBUaHHS.

JlocaigHUIIbKA TISITBHICTD.

Oco061MBOCTI IHOBAIIMHOTO HABYAHHS XIMil Ta €KOJIOTII.

Oco0aMBOCTI TEXHOJIOT1 T'YyMaHICTUYHOT OCBITH.

Oco0OuCTICHO OpiEHTOBaHa TEXHOJIOTIS.

TexHoI10Tis KOJIEKTUBHOTO CIIOCO0Y HaBYaHHS.

Crennika TE€XHOJIOTIT 11aIOTOBOTO HABYaHHS.

AanTUBHA TEXHOJIOTIS HABYAHHA XiMii.

JIMIaKTHYHUN EKCIIEPUMEHT, HOro CyTh, OO€KT, poib Ta (yHKIil. Miclie eKCnepuMeHTy B
CHCTEMI METOIIB TOCIIHKEHH.

TexHosoTis MTUAAKTUYHOTO €KCIIEPUMEHTY.

O06’ext, mpenMer, (QyHKIT 3aBAaHHS TeAarorikk sk Haykd. CucreMa MenaroriyHuX Hayk.
OcHOBHI TearoriyHi Kateropii: O0COOMCTICTh, PO3BUTOK, (OPMYBaHHS, CoOIlaIi3amis,
HaBYaHHS, BUXOBaHHS, OCBITA.

Jlxepena negaroriku. @itocopchbKi OCHOBU NEAArOTIKH.

CrtpykTypa ocBiTH BiAmoBiAHO 10 3akoHy Ykpainu «IIpo ocBity». 3micT ocBitu. Jlep:xaBHui
cTaHAapT 6a30BOi 1 TOBHOI CEPETHBOT OCBITH.

3arajibHa XapaKTEPUCTHKA JIOTIKH 1 METO1IB HAYKOBO-TIEIarOTTYHUX JTOCITIIPKEHb.

[ToHATTST TIPO OCOOHMCTICTH, 1i PO3BUTOK 1 BUXOBAaHHs. 3aKOHOMIPDHOCTI Ta PYIIIMHI CHIIH
PO3BUTKY OCOOMCTOCTI TUTHHU. BikoBiI 0c0OMMBOCTI (PI3UYHOTO 1 TCHUXIYHOTO PO3BUTKY
0COOHMCTOCTI MIKOJISAPA.

CrnagxoBiCTh 1 pO3BUTOK OCOOMCTOCTI, (hOPMYBaHHS OCOOUCTOCTI.

[ToHsATTS TpO AMOAKTUKY K HayKy, il BUHUKHEHHS 1 po3BUTOK. [Ipemmer 1 3aBmaHHsS
nunakTuku. OCHOBHI KaTeropii tuaakTuku. OYyHKIIIT poliecy HaBuYaHHS.

OcoOnuBocTi opraHizailii HaBYaJILHOTO MPOLIECY B CEpeAHii MIKOJI BIAMOBIIHO 10O BUMOT
Konuenirii HOBoi ykpaincekoi mikosid. CyTHICTB 1 CTPYKTypa HIpolecy HaBYaHHS.

3aKOHU 1 3aKOHOMIPHOCTI HaBYaHHs. [IpuHIMNH 1 TpaBuUia HABYaHHS.

Mertoau i npuitomu HaBuaHHs. Knacugikaris Ta xapakTepucTuKa METO/IB HaBYaHHS.

Bunu HaBuanus. [losicHIOBanbHO-UTIOCTpaTHBHE HaBuaHHs. [IporpamMoBaHe HaBYaHHS.
[IpoGnemHe HaBYaHHS.

OpranizaniiiHi ¢opMH HaBYaHHS. YPOK sIK OCHOBHa (hopMma oprasizaiii HaBYaHHS B IIKOJI.
Tunu Ta ctpykrypa ypoki. HecrangapTHi ypoku B cydacHii mikosi. Ilenaroriydai BUMOTH 10
oprasizailii Ta mIpoBeICHHSI.

JIisUTbHICTD YUMTEINS II0/I0 OpTaHiallii HaB4albHOTO Tpolecy. [TiAroToBka BUUTENS I0YPOKY.
JloMaiiHsi HaByaiabHa poOOTa YUHIB.

KoHTposs HaBYanbHOT AISUIBHOCTI Y4HIB, Horo ¢yHKIil, Buau i popmu. Ilenaroriuni BumMoru
JI0 KOHTPOJIIO ¥ OLIHKK YCHIIIHOCTI YYHIB cepeqHbo1 mKoIu. OCOOIMBOCTI OI[IHIOBAaHHS 3HAHb
y4HiB 3a 12-6abHOI0 HIKAJIOIO.
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BuxoBanus sik negaroriuna kareropis. CyTHICTh HAI[IOHATBHOTO BUXOBAHHSI.

CamosuxoBanHs. [lepeBuxoBaHHS.

3aKOHOMIPHOCTI 1 HIPUHIIUIIA BUXOBAHHS.

Mertoau i npuifoMH BUXOBAHHSI.

®opmu opraHizaiii BUXOBHOTO MPOIECY. 3aCO0M BUXOBaHHSI.

[ToHATTS TPO KOJIEKTUB, HOTO O3HAKM 1 CTpykTypa. Bumm xkonektuBiB. OcoOmmBOCTI
(dhopMyBaHHS KOJICKTHBY. Y YHIBCHKE CAMOBPSAYBAaHHS B KJIaci 1 B IITKOJTI.

[To3aypouHa i mo3amkiapHa BUXOBHA podoTa. Ilemarorika Hapo103HABCTBA Y BUXOBAHHI YYHIB
CEpPEIHBO1 IIKOJIH.

Ponunne (cimeiine) BuxoBanHs. OcOOIMMBOCTI pOOOTH BUUTENS 3 OATHKAMM JIITCH.

Mera, 3aB1anHs, GopMH OpraHizailii po3yMoBOTro BUXOBaHHs. POpMyBaHHS OCHOB HAyKOBOTO 1
HaI[IOHAJILHOTO CBITOIJISITY IIKOJISIPIB.

3MmicT, 3aco0M Ta opraHizaiiiiHi GopMHU MOPAIBLHOTO BUXOBaHHS MKOJApiB. Criocobu Ta 3acodu
(hopMyBaHHS KYJIbTYypHU NOBEIIHKU YUHIB.

3aBaaHHs, 3MICT, (popMH oprasizaiii TpyJOBOT0 BUXOBAHHS y HaBYaJbHO-BUXOBHOMY MpOIEC]
cepeaHboi mkoau. OCHOBH MpoQopieHTallli HIKOJISAPIB.

3HaueHHs, 3aBJJaHHs, POPMH OpraHizalii eECTETUYHOTO BUXOBAaHHS YUHIB CEPEIHBOT IIKOJIH.
CrpykTypa ynpaBiiHHS OCBITOIO B YKpaiHi. 3arajibHi IPUHLHUIIN YIPaBIIHHS OCBITOIO.
VYropaBiiHHS 3aKJIaJ0M 3arajibHOi cepelHboi OCBITH. OCOOIMBOCTI YIpPaBIIHHS CLIBCHKOIO
MaJIOYHUCENbHOIO MIKOJI0t0. [ImaHyBaHHS 1 KOHTPOIIOBAaHHS POOOTH IIKOJIH.

OcHoBHI (popmu, 3MicT, PyHKI[IT METOIUIHOT poOOTH B MIKOJ1. BUMoru 10 MeTouaHOi poOboTH
InnoBanii B ociti. Kpurepii negaroriuaux iHHoBauii. [lepenoBuit negaroriauuii 10cBij, oro
BHJIM, OCOOJIMBOCTI BUBUCHHSI, Y3arajlbHEHHS 1 BIIPOBAKEHHSI.

Texuonoriuamii minxix B ocsiTi. CucreMHl nemaroriugi texdosorii. KiacnyHi TeXHOJIOTII.
MopynpHi Ta JIOKaJIbHI IHHOBAIIHI TI€AaroriyHi TEXHOJIOT1 HaBYaHHS.

OcobucTicHO OpiEHTOBaHE HaBYaHHSI. CxazoBi MOHITOPHHTY B mporieci
0COOMCTICHOOPIEHTOBAHOTO HABUAHHS.

Mera, 3aBaaHHs Ta GOPMH €KOJIOTTYHOTO BUXOBAHHS IIKOJISPIB.

dopmu opranizailii HaBYaHHS Ta iX PI3SHOBUIM.

CyTHICTh OCHOBHHX HamlpsMiB BUXOBaHHSI.

[Tpodeciiini BUMOTru 70 0COOMCTOCTI TIeAarora.

[TonsTTs nenaroriyHoi MalictepHocTi. EnemenTH negaroriyHoi MaiCTEepHOCTI.

Oco06MBOCTI BIKOBOT IIKUTHHOT MEP10AM3aIlii.

3HadeHHd IICUXOJIOTTYHUX 3HAHb IS KUTTEAUIBHOCTI 0COOUCTOCTI.

[IpuHnumm opraxizaiiii Ta MpOBEICHHS IICHXOJIOTTYHUX JOCITIHKCHB

Po3BuTOK CBiTOMOCTI Ta ii CTpyKTYpa.

3aranbHi BIACTUBOCTI Ta 1HAWBIAyallbH1 0COOIMBOCTI CIPUHMaHb.

3aranbHi 3aKOHOMIPHOCTI BIIYYTTiB

InauBinyanbHi 0cOOMMUBOCTI ysiBU. YsBa 1 TBOpPYiCTh. Ponb ysiBM B pI3HUX BHJAX IISUIBHOCTI
(HayKOBIH, TEXHIYHIN, XYA0XKHIH, MeIaroriyHii).

CtpykTypa O0COOHMCTOCTI: CHpPSMOBAHICTb, I1HIMBIAYaIbHO-TICUXO()I310JOTIYHI BIACTUBOCTI
0COOUCTOCTI; COLIATBHO-TICUXOJIOTYHA XapaKTEePUCTHKA, COLIATbHO-TeHETHUYHHUH aCIeKT.
IIpoBigHiI pucHu XapakTepy (€MOLIHO-BONBbOBI, KOTHITUBHO-NI3HABalbHI (IHTEJIEKTYallbH1),
MOPAaNBHO-IIHHICHI).

IIpoBinHa posib HaBYAHHS B ICUXIYHOMY PO3BUTKY.

100.IToHATTS IICUXOJIOTTYHOT TOTOBHOCTI JUTHHH O HABYAHHS B IIKOJII.

101.P0o3BUTOK Mi3HABAIBHUX MPOLECIB Y MOJIOJIINX IIKOJISAPIB.

102.Teopii roHAIBKOTO BiKY: 0610JI0T14HA, ICUXOJIOTTYHA, ICUXOAHAJITUYHA, COII0JIOTIYHA.
103.TeopeTryHi i MpakTUYHI 3aBAAaHHS CY4aCHOT [1€AaroriqHO1 MCUXOJIOT.
104.MoTuBariisa HaBYaJIbHOI TISTILHOCTI.

105.I1cuxomnoriyHa CTpyKTypa NeJaroriyHoi AisjabHOCTI.
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