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IHOACHIOBAJIBHA 3AITUCKA

MeTo10 BCTYymHOTO BUIIPOOYBaHHS 3 “XiMii 3 0CHOBaMHU NMPHPOJO3HABCTBA” € MEPEBIpKa 3HAHb 1
BiZI0Ip BCTYNHHMKIB JUIs 3apaxyBaHHS Ha HAaBYaHHA 3a CTyNeHeM ‘‘OakayjiaBpa’” 3a CIEIiaIbHICTIO
014.06 «Cepennst ocBita (xiMmis)» 0pH OPUKHOMI HA HABYAHHS HA OCHOBI OCBITHBO-
KBaJiQiKaliifHOTO piBHA MOJIOAIIOrO cmemiaiicta 10 [Ipukapnarcbkoro  HaIioHaJIbHOTO
yHiBepcurety iMeHi Bacunsa Credanuka y 2022 porti.

HaBenenuii nepenik nutaHp, sSIKi BUHOCSATHCS Ha BCTYIHE BUIPOOYBaHHS JacCTh MOXIIUBICTD
BCTYITHHKY CHCTEMAaTHU3yBaTH CBOi 3HAHHS Ta JOIOMOXXE 30pIEHTYBaTHCS, Ha sIKi MUTaHHS Tpeda
3BEpHYTH yBary ImpH IMiATOTOBIII 10 BCTYIIHOTO BUIIPOOYBAaHHS.

[lepenik peKOMEHI0BAHOI JiTepaTypu CIpUATUME Yy MOUIYKY 1 HigOopi JKepes MiArOTOBKH
11 BCTYITHOTO BUIIPOOYBaHHS.

OCHOBHI IMTAHH4 3 ITUCLHUIIJITHA
«3AT'AJIBHA TA HEOPT'AHIYHA XIMISI»

1. XimiuHuii enemeHT sk 00’ekT gociimxenHs Ilepioguunoro 3akony i Ilepionuunoi cucremu.
Henoniku sinepHoro ¢GopMyiioBaHHS XIMIYHOTO €JIEMEHTY. XiIMIYHHUH €IEMEHT K BHJ aTOMIB
3 OJIHAaKOBOIO €JIEKTPOHHOIO OynoBoro. Micue ximiuHOTO enemeHty B IlepioanuHiil cuctemi,
fioro mopsiikoBUil HoMep. MacoBe uMciaO Ta aroMHa Maca. [lepioAMYHICTh BIIACTHBOCTEH
XIMIYHHMX €JIEMEHTIB M0 Mipi 3pOCTaHHS MOPAIKOBOIO HOMEPA.

2.  KopnyckynspHi Ta XBWIbOBI BIACTHBOCTI enekTpoHy. PiBusHHs Illpexninrepa; XBuiboBa
(byHKIIS, €JIeKTPOHHA T'yCTHHA, €JIEKTPOHHA IMOBIPHICTh. MaTeMaTW4yHe MOHATTS aTOMHOL
opbitani. EHepretnuni piBHI Ta MiApiBHI €JEKTPOHIB, KBaHTOBI umcia, mpuHuun Ilaymi.
3aranbHi €NeKTpOHHI Gopmymu S-, pP-, d-, f-ememeHTIB, CKOpOYeHi Ta IMOBHI EIEKTPOHHI
bopmynu. SBuiie “npoBany’ el1eKTPOHIB.

3. Po3mip aromiB Ta XiMi4Hi BIACTUBOCTI. 3MiHa po3Mipy aTOMIB IO MepioJiax Ta Mo MiArpymnax.
JlanTaHOiOHE CTUCHEHHS, MOro 3MICT Ta BIUIMB Ha PO3MIp aTOMIB MOOIYHHMX MIiArpYyH Ta
XIMI4HI BJIACTUBOCTI HICIISUIAHTAHOIIHUX €JIEMEHTIB.

4.  EHepreTuuHi XapaKTepUCTHKH XIMIYHUX BJIACTUBOCTEHl aTOMIB €JIEMEHTIB $IK KUIbKICHI
XapakTepuCTUKH. EHepris i1oHI3allii, CHOPIAHEHICTh OO E€JEKTPOHY, iX (I3MUHUN 3MICT Ta
3aCTOCyBaHHs. ENEKTpOHEraTUBHICTb SIK YHIBepCalbHA BEIMYHHA.

5. CryniHb OKMCHEHHS K (pyHIaMEeHTaJIbHA BeJIMYMHA B HEOPTraHIUHIN XiMii, 11 (i3UIHMIA 3MICT.
3HaK Ta BeJIMYMHA CTYNEHS OKHCHEHHs, IX BH3HAYCHHS 3a EJEKTPOHEraTHUBHICTIO Ta
eJIEKTPOHHOI0 0yn0BOI0. CTYyNiHb OKHCHEHHS XIMIYHUX €JEMEHTIB 10 Mepiojax 1 miArpymnax
NEePIOINYHOT CUCTEMH.

6. Okxcuau K HAMrOJOBHIMIMKA KJac HEOPraHiYHMX croyiyk. KucinoTHi, ocHOBHI Ta amdoTepHi
OKCHJIU: 1X T1paTH — KUCIOTH, OCHOBH.

7. Conml SK TNpPOAYKTH KHUCIOTHO-OCHOBHOI B3aemomili. CepemHi, KHCIi, OCHOBHI COJIi
Howmenknarypa, XiMidHi BIaCTUBOCTI.

8.  CrexiomeTpuuHi 3aKOHU XiMii. 3aKOH 30epexeHHs Macu. 3aKOH eKBiBaJieHTiB. ExBiBasieHT,
foro ¢i3uko-xiMiuHUM 3MicT. BU3HAYeHHS €KBIBAJEHTIB XIMIYHUX €JIEMEHTIB Ta iX CHOJIYK
(OKCHIM, KHCIIOTH, OCHOBH, COJIi). 3aJIe)KHICTh KBIBaJICHTa BiJl yMOB XIMi4HOT peakiii. 3akoH
ABorajpo, MoJbHHI 00°€M, 3aKOH 00 €MHHUX BiTHOLICHb.

9. Meron BanmeHtHuX 3B’s3kiB (MB3) Ta Meron monekymspHux opOitanedd, aTomHi opOirani,
3B’S3YyI04Yl Ta PO3MYLIYIOUl MOJEKYIApHI opOirani. dopmMu Ta MPOCTOPOBE PO3TALIYBAHHS
aTOMHUX opOitaneil, cnocoOu X MEepeKkpuTTsa: G-, m-, O-XiIMIuHI 3B’s13ku. Heys3romkeHicTsb
MB3 1151 MOJIEKY/IHM KMCHIO 3 €KCIIEPUMEHTAIbHIUMU JAHUMH.

10. BaneHTHICTb K YMCIO aTOMHUX opOiranei, ski NpUHMaIOTh y4yacTh B YTBOPEHHI XIMIYHHUX
3B’s13kiB. ['i0puam3aniss aToMHHX opoOitanei Ssp, sz, spS, Sp3d1'4. [TonspHi, HemomspHi
MOJIEKYJIH, TUMOJIbHUNA MOMEHT.

11. JoHopHO-akuenTopHuii ab0 KOOpPAMHALIWHUM 3B’SI30K, PO3MIAHYTH Ha MPHUKIAAAX
xommuexcuux ioHiB NH,", [Zn(NHs)s]™. BomHeBumii 3B’S30K, MEXaHIi3M HOro YTBOPEHHS,
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BIacTuBOCTI. HaBectn mnpukinaau. [oHHUH XIMIYHHA 3B’SI30K SK MeXa MOJSpU3aLii
BAJICHTHOT'O 3B 3Ky, 10HHO-aTOMHHH CTaH XIMIYHUX €JIEMEHTIB B CIIOJYKaX.
MikMoneKysspHa B3aeMoIis, il (pi3uuHUM 3MiCT, BiIacTuBOCTI. HaBecTn mpukimaay.

BynoBa TBepn0i peYOBUHHU, TUIIU KPUCTATIYHUX I'PATOK: I0HHA I'paTKa, il yMOBHICTh, aTOMHA,
MOJIEKYJISIpHA 1 MeTalliyHa I'paTKu. 30HHA TEOPisi TBEPJOTO Tia.

Mertamu (MeTaniyHMii 3B’A30K), HAMIBIPOBIIHUKH, 130JTOpU. BasmeHTHa 30Ha, 30HA
MPOBIAHOCTI, 3a00pOHEHA 30Ha.

bynoBa komrnekcHux cronyk. LleHTpansHuit atom, Jiranau, KoopauHaiiiae yucio. [IpaBuna
HAIMMCaHHS KOMIUJIEKCHUX CIIOJIYK Ta HOMEHKIaTypa. EnexTponitTuyHa aucorialis, KOHCTaHTa
cTiikocTi. XiMiyHI peakmii 3 y4YacTI0 KOMIUIEKCHUX CIOJIYK. XIMIYHUH 3B’S30K B
KOMIUIEKCHUX CHOJYKax.

BinHOBHUKH Ta OKUCHUKM B TmepioanuHid cuctemi. CaMOOKHCIIEHHS-CaMOBITHOBJICHHS,
BHYTPIIIHBOMOJIEKYJISIDHE OKMCHEHHS-BiqHOBIEHH. CKaJlaHHS OKMCHO-BIIHOBHHMX peaKIlii
3a (popMasbHUM MPUHIMIIOM (€IEKTPOHHUI OanaHC) Ta 3a MPHHIMIIOM 10HHO-EJICKTPOHHUX
HAMIBPIBHSIHb.

[Ipeamer XiMi4HOT TEPMOAMHAMIKM SIK OCHOBAa TEPMOXIMil, HampsIMOK TEPMOXIMIYHHX
IpoIeciB, EeK30TepMiuHI Ta eHAoTepMiuHi peakuii. Ilepmmii 3akoH TepMOAMHAMIKH.
Enranbniga. Tepmoximis, 3akoH 'ecca Ta Horo Hacmiaku. Jpyruil 3akOH TEPMOJAMHAMIKH.
Enrtpormis.

[IBuaKicTh XIMIYHMX peaklii B TOMOreHHHUX Ta TeTEepOreHHUX cucremax. KoHcraHTa
MIBUAKOCTI, ii ¢i3uunuit 3MicT. LIIBUIKICTH XIMIYHHMX peaKilii B 3aJIEKHOCTI Bil TEMIIEPATYpH.
Koediuient Bant - I'oda. PiBHsHHS Appeniyca. ['oMOreHHHMH Ta reTeporeHHUi Karaiis.
XimiyHa piBHoBara. [Ipunmun Jle-1laTemnse.

Po3unnu. Po3unHHMK Ta po3unHeHa pedoBuHa. CrIocoOM BUPAKEHHS KOHIEHTpAIlli pO3YUHIB.
MexaHi3M pO3UMHEHHS HEOPTaHIYHUX CHOJYK y BOJI, TifpaTalis, pyHHyBaHHS KpHUCTATIUHOI
PELIITKH, eJNEeKTPOJITUYHA JucoLiamis, ii 3aJeXHICTh Bl MPUPOAU XIMIYHOTO 3B’SI3KY.
Cryminb enektpoiTuaHoi nucorriamnii. KoncranTta nucotiainii. 3akoH po3BeneHHs OcTBalba.
EnexTponituynHa mucorriaiist BOJIU, iOHHUN JOOYTOK BOJH, BOJHEBUI NokazHuK PH. fkicHe Ta
KUTbKiCHE BU3HaueHHs PH, inaukatopu, pH-meTpu.

[igponiz conedl, Bu3HaueHHsA. Tumu rigponizy, MexaHism riapoiaizy. CTymiHb TiApoi3y,
KOHCTaHTa riipoizy. B3aeMo3B’ 5130k MK HUMU.

Meranu B Ilepiogmuniii cuctemi. PO3MOBCIOMKEHHICTh 1 3HAXOKEHHS B TMPHUPOL.
OpnepxanHs metaniB 3 pyn. bynoBa meraniB (BaJieHTHa 30HA, 30Ha MPOBigHOCTI). Di3UUHI
BJIACTMBOCTI: TEMIIEpaTypa IUIAaBJICHHS, TYCTHHA, €IEeKTPONPOBIAHICTh, TBEPIICTh, MAarHiTHI
BJIACTHBOCTI. XiMi4HI BIACTUBOCTI; BiTHOIICHHS 0 KUCHIO TIOBITPS, B3aEMOJIisI 3 BOAOKO. Psin
AKTUBHOCTI METaNiB, peakilii MeTaliB 3 KUCJIOTAMHU Ta JIyraMHu.

OcHOBHI TOJOXeHHS enekTpoximii. CTaHZapTHI eNeKTPOAH1 MOTEHLIald, psAJ Hampyr.
PiBusnns Hepnera. XimiuHi Jokepena eNeKTPUYHOI €HEprii, rajabBaHIUHI Ta MaJMBHI
€JIEMEHTH.

Enexrponiz. I[locninoBHICTh po3psAy KaTiOHIB, aHIOHIB Ta MOJIEKYIM Bou. Enekrpo:nis
BoHuX po3unHiB coneit Tuy NaCl, CuSO,, KNOs. Enexrponiz kucnot i ayris. Enexrponis 3
PO3UMHEHUM aHOJOM; ralbBaHOCTETs, T'ajbBaHOIUIACTHKA. EneKkTposai3 po3miasis.

Pobora akymynaTopiB SIK HpUIIAAiB MEPETBOPEHHS EISKTPHUYHOI eHeprii B XiMiuHy (3apsuka
aKyMyJIATOpa) Ta XIMI4HOT B eJleKTpu4HY (poOoTa akyMysTopa).

Koposzis meranis. HeratuBHi Hacaiaku kopo3ii. MeToau 3axucTy BiJ KOpo3ii; 1305111 MeTany
BiJI OTOYYIOUOrO CepeloBMINA (3Ma3Kd, IOKPHTTS 3axXUCHUMHM IUTiBKaMu, (Hapdbamu),
rajibBaHIuH1 HOKPUTTS, MPOTEKTOPHUM 3aXUCT, €IEKTPO3aXUCT, IHTi0ITOpHU. 3aXUCHI OKCHIHI
IUTIBKH, TEPMOOOpPOOKa — MITY4YHE CTBOPEHHS 3aXUCHUX IUTIBOK.

bnaroposnHi rasy, ix 3aranpHa i3UKO-XiIMIUHA XapaKTePUCTUKA OJIepyKaHHs, XIMIYHI CIIOJIYKH,
3aCTOCYBAHHS.

INinporen, nabopatopHi Ta MPOMHUCIOBI METOH OJIep>KaHHA, (I3UYHI Ta XIMIYHI BIACTHBOCTI,
3actocyBaHHsA. Bona, mepokcu rigporeny, ix XiMi4Hi BIaCTHBOCTI.
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lanorenu, iX 3arajpHa XapaKTEpUCTHKA, OJEp)KaHHSA Ta 3acrocyBaHHA. (OcoOIMBOCTI
XIMIYHUX BJIACTHBOCTEH (hTopy. XJIOpPOBOAEHB, BIACTUBOCTI; XJIOPHIHA KHCIOTA Ta Ii COJI.
OKCUreHBMICHI CIIOJTYKH XJIOPY, KUCIOTH, COJIi.

OxcureH, 3HaXOJUKEHHS B MPHUPO/, OJEpKaHHS B JIabOpaTopii Ta B MPOMHUCIOBOCTI, XIMI4HI
BJIACTUBOCTI Ta 3aCTOCYBAaHHS.

Cynbdyp, ceneH, Tenyp, 3arajbHa XapaKTepHCTUKA, 3HAXOKCHHS B PUPOJI, OJIEpKAHHA Ta
3acTOoCcyBaHHS. XIMI4HI BJIacTUBOCTI Cyiabypy, cyinbditHa Ta cynbdaTHa KHCIOTH, iX
OKHCHO-BITHOBHI BnactuBocTi. [lis1 cynbdarHoi kucnotu Ha Metand. [imporeHcynbdin,
OJlepXKaHHsA, WOro BiHOBHI BiacTUBOCTI. Tiocynab(paTHa KUCIOTa, TiOCyab(aT HATpito, HOro
OKHCHO-BITHOBHI BiacTuBOCTi. CelleH 1 Telnyp, OKCHOU Ta XalbKOTEHOBOJHI, 1X XIMiuHI
BJIACTUBOCTI, 3aCTOCYBaHHS.

Hitporen. OnepsxanHs, XiMiuHi BracTuBocTi. OKCHUIM HITPOTEHY, aMiak 1X BIACTHBOCTI Ta
3actocyBanHs. Coni amoniro. HirparHa Ta HITpUTHa KUCIOTH, iX oxepxkaHHs. OKHCHO-
BiZJHOBHI BiiacTuBOCTi. HaBecTn npuxmagu. B3aemonis meraniB Ta HeMeTalliB 3 HITPATHOIO
KHCIIOTOIO.

®ocdop, Horo okcuaM Ta TixpaTH OKCHIIB. BigHOBIIOBanbHI BiacTUBOCTI (ochiTHOT
kucnotd. OprodocdaT KUCIi, OCHOBHI, CEpEeIHi.

ApceH, ctubiif Ta OGiICMYT; KHUCIOTHO-OCHOBHI BIacTHBOCTi. COJli OKCHT€HBMICHUX KHCIOT
apceHy Ta cTHO110, OCHOBHI Ta KHCIIi COJIi OiCMYTY.

KapOon. MoHokcua Ta JuOKcHJ. XIMI4HI BJIACTHBOCTI, OJEp)KaHHS 1 3aCTOCYBaHHS.
KapOonarHna kucioTa Ta ii coui (cepeaHi, KHCii, OCHOBHI).

['epmaniii Ta craHyM, iX OKCHAM, TiApaTH OKCHJIIB. ['epMaHiTH Ta TepMaHaTH, CTaHITH,
craHatu. BigHoBHI BiactuBocti coneit cranymy(ll). TlmomOym, 3HaXO/KEHHS B NIPHPOI,
oJlepkaHHs, 3acTtocyBaHHs. [Imom0iTu Ta murromOaTtu. Po3unHH1 comi miiroMOymy.

bop, oprobopna kucnmora, merabopaTu, TeTpabopaTu iX XimiuHi BiacTuBOCTi. HaBecTu
NPUKITa]IH.

AunroMiHil, foro ogepxanHs. OKCU aTOMIHIIO, TIpaTH OKCUAY, COJIL.

[aniit, igaii, Tamii, CTyMiHb OKMCHEHHS , OKCHIMU Ta iX rigpaTtu. CHONyKH Taliio 31 CTyIeHEM
okucHenHs +1,+3.

Jlpyra TrojoBHa MmiArpyma, 3arajbHa XapakTepUCTHKa. AMGOTEpHICTh OKCcHUAy Oepuiito,
Oepuiath, coi Oepwiito (cepeiHi, KHCI, OCHOBHI). MarHiii Ta Kaubllid, OKCHIH, TiIpaTH
oKkcuniB, comi (cepenHi, kucii, ocHoBHi). CTpoHIi Ta Oapiif, X OKCHIH, MEPOKCHIH,
KHCJIOTHO-OCHOBHI Ta OKHCHO-BIIHOBH1 BIACTUBOCTI.

JIy>XH1 MeTasH, 3HaXO/UKEHHs B MPUPOJ], 1X ofepxaHHs. OKCUAM Ta MEPOKCUAM, IX OCHOBHI
Ta OKHMCHO-BITHOBHI BiacTHBOCTi. JIyru, 1iX ojepkaHHS Ta XIMIYHI BJIACTHBOCTI,
3acTOCYBaHHA. 3MICT peakuid HeTpamizamii. PyOimiii Ta mesidf, iX onep»aHHS, OKCHUIH,
HNEepOKCUIU. 3aCTOCYBaHHs pyOiilo 1 11e3iro.

[epexinni d-ememenTH B nepioguyHiid cuctemi. EnexTpoHHa OynoBa, po3Mmipu aToMiB,
JaHTaHOiAHE  CTUCHEHHs.  EHepris  ioHi3amii,  CHOPIIHEHICTb  JO  EJIEKTPOHY.
EnexrpoHeratuBHICTh, CTYIiHb OKUCHEHHS.

XimiuHi BrmactuBocTi O-MeTamiB, iX B3a€MOJiS 3 BOJOK IpHU pPI3HHX TeMIeparypax.
Bignomennst d-meTaiiB 10 kuciot. B3aemois d-mMeTtaiiB 3 po3unHaMU Ta PO3ILJIaBaMH JIYTiB.

Oxcunn d-meraniB, iX XiMi4HI BJIAQCTUBOCTI B 3QJIC)KHOCTI B TOJIOXKCHHS B TEPIOTUYHIN
cucTeMi Ta BiJ CTymneHsi okucHeHHs. ['igpatu okcuaiB d-merainis, X B3a€MOJist MK CO0OIO 3
YTBOPEHHSM CEpEIHIX KHCIHUX Ta OCHOBHUX couieil. Coui d-meTaniB, X BIaCTUBOCTI, XJIOPHIH,
TipoJIi3 XIOPHIIB.

Po3noBcrokeHicTh MeTaniB nobiyHux niarpyn. HaBecTu mnpukinagu OUbLI MOUIMPEHHX
MinepaniB. OCHOBHI IPUHIIMITY OJiep>KaHHs 0-MeTaiiB, iX (i3udHi BIaCTHBOCTI (TeMiepaTypa
TOIUJICHHS, TYCTHHA, TBEPAICTh, €IEKTPONPOBIIHICTH, MAarHITHI BIIACTHBOCTI).

[1IB-ninrpyna: ckasfii, iTpii, jJaHTaH, aKkTHHINA, €JIEKTPOHHI (OPMYNH, PO3MIPH aTOMIB,
eHepris 10Hi3aIii, eIeKTpOHeraTuBHICTh. XiMiuHi BracTUBOCTL. OnepkaHHS MeTaliB, ix
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¢i3UyHI BIACTUBOCTI Ta 3acTocyBaHHs. [linrpymna ckaHzio, B3aEMOJIisl 3 BOJIOKO, 3 KUCIIOTAMH.
Oxcumu Ta rigpatu okcuaiB. Cosi MeTaliB NIATPYIH CKaH[II0, KOMIUIEKCHI (PTOPHUIH.
IVB-migrpyna: TuTaH, LOHUPKOHIM, radHil, enekTpoHHa OynoBa, (I3UYHI BIACTHBOCTI.
3HaxXOKEHHSI B TNPHUPOJIL,OJCPKAHHA METaliB MIATPYHNH TUTaHy, 3acTOCYBaHHS. XIMIUHI
BIIACTHBOCTI TUTaHY, CTYIiHb OKWUCHEHHS, OKCHAWU. B3aeMmojis THTaHy 3 KHCIOTaMH Ta
Jayramu, TitaHiicynsdar, Terpaxyiopua tutany. Llupkoniit i raduii, okcuay, ix B3aeMomis 3
Kucinotamu ta iyramu. CoJli, KOMIUIEKCHI CIIOTYKH.

[Tinrpyna BaHanio, oAep:kKaHHS MeTaliB Ta iX 3acrocyBaHHA. EnextponHa OynoBa, ¢i3uuHi
BIIACTHBOCTI. BaHajild, CTymeH1 OKUCHEHHSI, OKCU/H, 1X B3aEMOJIiS 3 KUCIOTAMH Ta JIyTaMHu,
coJii BaHaauiy. XiMi4HI BIACTHBOCTI HIOOII0 1 TaHTaly, iX okcuau. B3aemomis meraniB Ta ix
OKCHUJIIB 3 KHCIIOTAMH Ta JTyramHu.

XpoM, Momib/ieH, BoabdpaM, e1eKTpoHHa Oya0Ba, (PI3UYHI BIACTUBOCTI, CTYNEHI OKUCHEHHS.
3aranpHi XiMIYHI BJIaCTUBOCTI. 3HaXOJKEHHSA B MPUPOJI XpOMy, MOIiIOAEHY Ta BOJb(hpamy,
OJIep>KaHHs METaliB Ta iX CIOJYK, 3aCTOCYBaHHSA. XIMIUHI BIACTUBOCTI XpOMY, B3a€MOJIA 3
KHCJIOTaMH, OKCHJM XpOMY, IX BJIACTHBOCTI, COJIi, TipoJii3 coyieil. Jluxpomar kamito, Horo
OKHCHI BJIaCTUBOCTI. XiMIUHI BIIACTUBOCTI MOJi01eHy Ta BoJb(pamy. B3aemonis meraniB Ta
iX OKCH/IIB 3 KUCJIOTAMU Ta JIyraMH.

ManraH, TexHenii, peHid. Enekrponna OynoBa, CTymiHb OKUCHEHHS Ta (i3WYHI BIACTUBOCTI.
XiMiyHI BIACTHUBOCTI MaHTaHy, MOro OKcHIu. B3aemojiss MaHraHy Ta HOTO OKCHIIB 3
KHCJIOTaMH Ta JIyramH, cojii MaHrany. OKHCHI BIIaCTUBOCTI IEPMaHTaHATy KaJlil0 B KHUCIOMY,
HeTpaJlbHOMY, JY)XHOMY cepefoBuiiax. Peniit 1 texueuiid. Cromyku penito. Penatu i
neppeHatd. BigmiHa XIMIYHHUX BJIacCTUBOCTEH MOPIBHAHO 3 CHOJIYKaMH MaHTaHy.
Posnoscropkenicts  enementis  VIIB  miarpynu, onepxkanHs MeramiB Ta iX CIHOJYK,
3aCTOCYBaHHS.

®epyM, KOOANbT, HIKOJI, €JIEKTPOHHA Oyl0Ba, CTYHIHb OKHMCHEHHS Ta ()i3MUHI BIACTHBOCTI.
XiMi4yHI BIacTUBOCTI (hepyMy, OKCHIM, TipaTH OKCUIB, COJIi; Tigpoui3 coseld. Bzaemonis
depymy 3 Bojor0 Ta kuciotamu. KoMIuiekcHi crosyku ¢epymy, peakuii 3 iX ydacTio.
KobanbeT Ta HiKoJ, 1X XiMi4HI BIacTUBOCTI. B3aemomis 3 KHCIOTaMH, KOMILIEKCHI CIIOTYKH.
3Hax0KEHHS B IPUPO/I, Oep KaHHSI METaliB Ta X 3aCTOCYBaHHSI.

[MnaTuHOBI MeTanu, iX ogepkaHHs Qi3UYHI Ta XIMIYH1 BIACTHBOCTI, KOMIUIEKCHI CITOJIYKH.
Kynpym, aprentym, aypym, enektpoHHa OynoBa, (i3uuHi Ta XiMmiuHi BiracTuBocTi. Okcua,
B3a€MOJIISl 3 KHUCIOTaMH, coii, iX riapoiiz. KommiekcHi cnonyku Kynpymy. 3HaXOKEHHS
€JIEMEHTIB Y MPUPO], X OJepKaHHA Ta 3aCTOCYBAHHS.

Hunk, kaaMiii, MepKypiil; enekTpoHHa Oya0Ba, CTYIIHb OKMCHEHHS Ta (Pi3UYHI BIACTUBOCTI.
3HaxO/KEHHSI Y MNPUPOAl, OJEpXKaHHA Ta 3acTOCYBaHHS. XIMIYHI BJIACTUBOCTI LUHKY,
amdorepHicTh okcuay. Coii UMHKY, iX Tifponi3. Bzaemomis HuHKY 3 KMCIOTaMH Ta JIyraMH.
KomnnekcHi cnonyku. XiMiuHI BIACTUBOCTI KaaMilo 1 MepKypito. B3aemonis 3 kucioramu.
KommuiekcHi criosryku.

JlantaHoigu, enekTpoHHa OyJa0Ba, CTYMIHb OKMCHEHHS, (i3UYHI BIACTUBOCTI. 3MiHa PO3MIpY
aTOMIB JIaHTaHOINiB. JIaHTaHOIAHE CTUCHEHHS. 3HAXO/DKEHHS Yy MPUPOJI, OJepKaHHS MeTalliB
ix 3actocyBaHHs. XIiMiI4HI BJIACTHBOCTI JaHTaHOimiB. OKCHAM, TiOpatd OKCUAIB, IX
BJIACTUBOCTI. B3aemo1is 1aHTaHOIIB 3 BOJIOIO, 3 KUCIOTaMHU.

AKTHUHOIIH, eeKTpOHHA Oy/10Ba, CTYIiHb OKUCHEHHA. DI3WYHI Ta XIMIUHI BIIACTUBOCTI TOPIIO

1 ypany.

MNEPEJIK PEKOMEH/IOBAHOI JIITEPATYPU

AxmeroB H.C. OOmasi u HeopraHuveckas XuMus.Y4eO.ans By30B. — 4-¢ W3A., HCIOp. —
Mocksa: Beichr. mik., M3a.nentp «Akagemus», 2001.— 743 c., ui.

Kupnuenko B.I. 3aranpha xiMis: HaBuanbHHi MOCIOHHK. [T CTyI. iH)KEHEp.—TE€XH. CIIEIl.
BUIII. HaBY. 3aKJ.]. — Kuis: Buma mk., 2005. — 639 c.

Muxainiuko b.M. Kypc 3aransHoi ximii. Teopernuni ocHoBu: HaBuanbhuii nocioHuk. — Kuis:
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3unanns, 2009. — 548 c.

Heoprannueckas xumus: B 3 1. /Tlon penakuueii FO./]. TpetbsikoBa. T.1: dusnko-xumMudeckue
OCHOBBI HEOPTaHUYECCKON XMMHUHU: YUCOHUK Ui CTYA. BbicuL. yueO. 3aBercHuit /M.E.Tamm,
FO.[. TpetwsikoB; - M.: Uznatenbckuii neHTp «Axanemus», 2004.-240 c.

Heoprannueckass xumust: B 3 1. /Ilom penakumern FO.[d.TperbsixoBa. T.2: Xumwus
HETIEePEXOIHBIX JJIEMEHTOB. YUeOHWK s CTyHA. Bbicul. ydeO. 3aBemeHuii /A.A.Jlpo3os,
B.I1.3nomanoB, I''H.Mazo, ®.M.CnupunonoB. — M.: M3narenbckuil HEeHTp «AKaaeMHs»,
2004.-368 c.

Heoprannueckast xumusi: B 3 1. /Tlon penakuueii FO./1. TperbsikoBa. T.3: Xumus nepexoTHbIx
anemMeHToB. Kn.l : VYueOHuk s cryn. Bbicml. y4e0. 3aBenmeHuit  /A.A.Jlpo3mios,
B.I1.3nomanoB, I'"H.Mazo, ®.M.CnupugonoB. — M.: M3narenbckuil HEeHTp «AKaaeMHs»,
2007.-352 c.

Heoprannueckast xumusi: B 3 1. /Tlon penakuueii FO.[1. Tperbsikoa. T.3: Xumus nepexoTHbIx
sanemeHToB. KH.2 : VYueOHuk s cTya. Bbeicml. yudeO. 3aBeaeHuit /A.A.[lpo3nos,
B.I1.3nomanoB, I""H.Ma3o, ®.M.CnupunonoB. — M.: M3parenbckuil HEeHTp «AKaaeMus»,
2007.-400 c.

PomanoBa H.B. 3aranpHa Ta Heopraniuna Ximis: [TigpydHuk [ cTyn. BHIN. HaBY. 3aK.]. —
Kuis: Ipnias: BT® «Ilepyn», 2004. — 480c.

Vraii .A. OGmas u Heopranuueckas xumus. — Mocka: Beici. mik., 1997. — 527 c.
Ckonenko B.B., I'purop’esa B.B. HaiiBaxnuBimn kjacu HEOpraHiyHMX cCHojdyk. Hagu.
NMOCIOHUK Ui cTyAeHTiB XiM. cretl.— K.: JIu6ine, 1996. — 152 c.

OCHOBHI IMTAHHA 3 AUCHUIIJITHA
«AHAJIITUYHA XIMIsI»

XiMiyHa piBHOBara B T'OMOT€HHHMX 1 T€T€POr€HHUX CHUCTeMax. ['OMOreHHI 1 reTeporeHHi
AQHATITUYHI cUCTeMH. TUTHN peakiii, o 3aCTOCOBYIOThCS B aHaNiTHUHIN XiMii. KiHeTnyHi Ta
TEPMOJAMHAMIYHI XapaKTEPUCTHKH peakiiii. XiMidHa piBHOBAra.
KoHcTanTu piBHOBaru: TepMoJAMHAMIYHI Ta KOHIEHTpaliiHi. [IIBuaKicTs peakiii KOHCTaHTa
mBuakocTi. Teopis Appeniyca i [lebas-Xrokkens. 3akoH po3BeaeHHs OcTBaIbAA.
3aKkoH AiI0UMX Mac, MOHATTA KoedimieHTa akTuBHOCTI. loHHa cuia po3uuHy. PiBHOBara B
HAaCUYEHHUX PO3YMHAX MAJIOPO3UMHHMUX eNeKTpouiTiB. JloOyTok po3umHHOCTI. Po3paxyHok
PO3UMHHOCT1 €JEKTPOJIITY 1 BEIMYMHU HOro A0OYyTKY PO3YMHHOCTI. BriamB koHueHTparii
OJTHOIMEHHOTI'0 10HA Ha PO3YUHHICTh €JIEKTPOIIITY.
[IpoTtonitnyni piBHOBaru. Kucnorno-ocnoBHi peaxitii. Teopii bpencrena-Jloypi i Ycanosuua.
KoHCTaHTH KMCIOTHOCTI Ta OCHOBHOCTI. ABTOIPOTOJII3 BOJIH.
Bydepni po3unny, ix emHicTb. 'inponi3 cosneit. O6uncnenHss pH po3uuHIB KHCIOT 1 OCHOB
pi3HOI cminM Ta coseil TPbOX THUIMIB, CyMIIIEH KHUCIOT 1 OCHOB, OYy(pEepHHX CHCTEM.
3acTocyBaHHS HEBOJHUX PO3YMHHUKIB B aHAITUYHIM MTPaKTHIIL.
OxucHo-BiiHOBHI peakuii. Enexrpoanuii nmotenunian. PiBusuHs Hepucrta. CrangapTHui,
¢dopmanbHuil 1 peanbHUi noTeHuianu. DakTopH, SKI BIUIMBAIOTH HA HANPSAMOK OKHMCHO-
BITHOBHUX peaxiiii. 3B'130K KOHCTAHT PIBHOBAT, KOHCTAHT AUCOIiallii, JOOYTKY PO3YMHHOCTI
Ta KOHCTAHT CTIHKOCTI KOMIUIEKCIB 3 OKUCHO-BITHOBHUMU NOTEHIIATIAMHU.
OCHOBHI HEOpraHiyHi Ta OpraHiYHI OKHUCHMKHM 1 BiJIHOBHHKH, IO BHKOPHCTOBYIOTHCS B
XIMIYHOMY aHai31.
SxicHuii XiMiyHUN aHami3. Bumoru 1o anamithyHuX peakmid. Knacudikaiis karioHiB
3aJIKHO B METOAY. CIPKOBOJHEBUHM, KHUCIOTHO-OCHOBHMM 1 amiauyHo-(ocdaTHuil.
Amnanitnuna kinacugikanis aHioHiB. J{poOoBuii Ta cucteMaTMuHui MeToau aHamizy. /[lis
3arajlbHUX IPYNOBHUX PEareHTIB Ha KaTIOHW MeTaiiB. [[is 3aralbHUX peareHTiB Ha aHIOHH.
KinpkicHmii ximiunuii ananiz. Kracudikamis XiMIYHUX METOMIB KUIBKICHOTO aHami3y.
BusHayeHHss OCHOBHHMX  KOMIIOHCHTIB | BHM3HAueHHs aomimok. CraTucTudHa 0OpoOKa
pe3yibTariB.
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I'paBiMeTpuunuii ananiz. OCHOBHI orneparii rpaBiMeTpUYHOrO aHanizy. Bumornu a0 peakuiii B
rpaBiMeTpuuHOMYy aHaii3i. OcakyBanbHa Ta TpaBiMeTpuuHa (OPMH, BHUMOTH [0 HHX.
AmopHi Ta KpUCTaJIi4yHI ocagu. YMOBHU Ul OCAPKEHHS KPUCTATIYHUX Ta aMOP(HUX 0CaliB,
YMOBHU IPOMHBAHHS, QUIbTPYBaHHS, BUCYIIYBAaHHS Ta MPOKAaPIOBAHHS OCA/IIB.

SBuiie cmiBoca/pkeHHS. 3a0pyqHEHHS OcCaaiB Ta METOAM I1X ycyHeHHsA. Po3paxyHku Yy
BaroBOMY aHai3l.

Turpumerpuunuii anamiz. KoHueHtpaiis po34yMHIB 1 PO3paxyHKH B TUTPUMETPUYHOMY
a”ani3i. Touka eKBIBaJICHTHOCTI 1 TOUKA KIHIA TUTPYBaHHS. [HIUKATOPH.

MeTo/1 KHCIOTHO-OCHOBHOT'O TUTPYBaHHs. PoOoul po34ynHy, IHAMKATOPH 1 KPUBI TUTPYBaHHS
METOy HeHUTpaiizarii.

Bumu penoxcmerpii. [nnukaTopu i po604i po3unHE METOy OKMCHEHHS-BITHOBIICHHS.

Mertoa komiuiekcoHoMmeTpii. Po6oui po3unHM 1 IHAUKATOPH METOAY KOMILJIEKCOHOMETPI.
Konaykromerpis. OCHOBHI MOJIOKEHHSI Teopii enekTponpoBinHocTi. KonmgykTomerpuune
TUTPYBaHHs. BucoKo4acTOTHE TUTPYBAaHHS B HEBOJHUX CEpPEIOBUINAX 1 HOTO mepeBaru nepes
TUTPYBAHHSM y BOJHUX PO3YMHAX.

[Totenmiomerpisa. Enexrpoani notenmianu. Pisusaas Hepucra. Enexrpoau 1, II ta III poxy.
MemOpanni noreHuianu. loHomerpis. Teopis ckisHoro enekrpoga K.II.Hikonbscekoro.
[TorenuiomerpuyHe TUTpyBaHHA. Bumm kpuBux THUTpyBaHHA. CHocoOM 3HAXOJKEHHS
KIHIIEBUX TOYOK TUTpyBaHHs. [10XiHiI KpuBi Ta 1udepeHiaabHi METOAU TUTPYBAHHS.
Bonbramnepomerpis. IlBuakicte enekTpoximiuHoi peakuii. Ilonspuzamis eaexTpois.
[Tepenanpyra. I'pannunuii audysiinnit crpym.  Ilotenmian miBxBuii. PaxkTopH, II0
BIUIMBAIOTh HA BEJIMYMHY TPaHUYHOro Au(dy3ifHOrO cTpyMy 1 Ha NOTEHIIal MIBXBHIII
(mudy3is, KiHETHKA TIEpeHOCYy eNIeKTPOHa, afcopOIiliHi mponecy i iH.). BonpTammepomeTpis
Ha PTYTHOMY KpamimHHOMY enekrpoxi  (momsporpadis). PiBHsHHs  ImbkoBu4a.
[MTonsiporpadiuni makcumymu I, 2 Ta 3 pofy, iX poJib B aHATITUYHUX BU3HAUYECHHSX.
AmnepomeTpid. BusHaueHHsI KOHIIEHTpALil pEYOBHMHH 3a BEIMYMHOIO CTPYMY IPU 33JaHOMY
MOTEHIliaJli B yMOBax CTalioHapHOi Iu¢y3ii. AMIEpOMETpHYHE TUTPYBAHHS 3 OAHUM YU
JIBOMA IHAMKATOPHUMH €JIEKTpOoJaMu. BuiM KpUBUX TUTPYBAaHHS 1 CHOCOOW 3HAXOKEHHS
KIHI[€BOI TOUYKU TUTPYBAHHSI.

Kynonomerpis. Knacudikanis wmeroniB kyiaoHomerpii. 3akonu @Papanes. Cnocobu
BUMIPIOBAHHSI KUIBKOCT1 €NeKTpUKHU. TWnM XIMIYHMX pPEakiid, M0 BUKOPHCTOBYIOTHCS B
KYJIOHOMETPUYHOMY TUTPYBaHHI.

EnexrporpaBimerpis. Ilpunuun metony. IlpunnumnoBa cxema yctaHoBku. IlepeBarm i
oOMexxeHHss ~ Merony.  EmekrporpaBiMerpii 3~ KOHTPOJBOBAHHMM  IOTEHI[IAJIOM.
EnextporpaBimMeTpis pH 3a/1aHii BEIUYUHI CTPYMY.

Mertoau MonekysipHOi cniekrpockonii. @oromerpuunuil ananiz. PiBusuus [Tnanka. Crektp
HOIJIMHAHHS 3a0apBieHoi cronyku. 3akoH byrepa-Jlambepra-bepa.

Meron audepenuiiinoi cnekrpodoTomeTpii. Meroau  BUMIPIOBaHHS — IHTEHCHBHOCTI
NOJIMHAHHS (OCHOBH METOJIB, OCOOJIMBOCTI, MEpeBard W HENOJIKW): BidyalbHi (MeTOx
CTaHJApTHUX Cepii, MeToa po30aBICHHS, KOJOPHUMETPUYHE THUTPYBaHHS, TECT-METOAU
aHanizy); iHCcTpyMeHTalbHi (poromerpis, crektpodoromerpis, GoTo-(crexkrpodoro-
)METpUYHE TUTPYBAHHS).

Hedenomerpis i TypOigumerpis.

JlrominecueHTHUH aHani3. @uyopecueHuiss Ta QocdopecueHuis. 3aKOH 3aTyXaHHA
mominecteHuii. 3akon C.I.BasinoBa. Cnextpu mominecrenuii. 3akon Croxca-Jlommens.
JIroMiHECLIEHTHI IHAMKATOPHU, OCOOIMUBOCTI iX OYIOBH.

Krnacudikaiis MeToAiB KOHIIEHTpYBaHHs Ta po3aiieHHs. CTymiHb BUIUICHHS, Koe]ilieHTH
KOHIICHTPYBaHHsI, PO3/IUICHHS], CEJIEKTUBHOCTI; B3a€MO3B 30K MK HHUMH.

KonnenTpyBaHHs MIKPOKOMIIOHEHTIB METOJIOM OCaJKEHHS. KonneHTpyBaHHs
MIKPOKOMIIOHEHTIB ~ METOJIOM  €JIeKTpooca/pkeHHs.  KOHLEHTpyBaHHS  MeTOoJaMHu
BUIIAPOBYBAHHS Ta BIATOHKHU.
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JlucTunsAIiAHI MeToM po3auIeHHs. Binronka 3 TBepaoro Tina (cyOnmimaris). 3aKOHOMIPHOCTI
EKCTPAKIIITHOI0 KOHIICHTPYBaHHSI.

dyHaaMeHTanbHI 3aKOHHM eKCTpaKIlii: mpaBwio ¢a3 ['i60ca, 3aKkoH po3moiTy, 3aKOH TIF0UYUX
mac. OcHOBHI crmocoOu TpoBeneHHs eKcTpakiii. Po3unmHHuKHM B ekcrpakuii. Bumoru 1o
PO34YMHHUKIB. PeakiliiiHa ekcTpakitis.

Xpomatorpadis. Kiacudikamiss xpomarorpadiuHux MeTOIiB. MexaHi3MU COpOLiHOTO
KOHIIEHTPYBaHHS — aacopOiris, abcopOirist, xemocopOiisi, KamisapHa kKoHaeHcaiis. OCHOBHI
TUIOM B3aeMoAld y cucremi ‘“copbeHT — copOar. XpomaTtorpama, XapakTEpHUCTUKH
YTPUMYBaHHS. Cnocobu sxicHoro anamizy. Iunexkc yrpumyBanHs Koawa. CnocoOu
KUIBKICHOTO ~ BU3HAYEHHS:  HOPMYBaHHS, BHYTPIIIHBOTO  CTaHIapTy, aOCOMIOTHOL
kaniOpyBanHs. Teopis TeopeTmuHuX Tapiuiok. EdexktuBHicTb poboTH KojgoHKH. OCHOBHI
BUMOTH J10 COpOEHTIB. XapaKTepUCTUKU COPOCHTIB — IOBHAa CTaTUYHA €MHICTh, IOBHA
JUHAMIYHA €EMHICTh, CTaTUYHA OOMIHHA €éMHICTh. OCHOBHI THIIN cOpOeHTiB. OpraniyHi i0HITH,
ix knacudikaiis Ta BmacTuBocTi. Heopraniuni ioHOOOMIHHHUKH Ta iX OCHOBHI THnHU. [lepeBaru
Ta HEJOJIKU OPraHIYHUX Ta HEOPraHIYHUX 10HOOOMIHHUKIB.

MEPEJIK PEKOMEH/IOBAHOI JIITEPATYPH

Bacunses B.I1. Ananutnueckast xumus. B 2-X yacTax, M.: Beiciras mkoia, 1989. - 562c¢.
Kpemxkos A.Il. AHanuTHueckass XuMus.

AnexceeB B. 1. Kypc kauecTBeHHOr0o XumMuieckoro ananusa. - M., l'ocxumuznat, 1962. -584
C.

Anexcees B. . KauectBennsiii ananus. - M.: Xumus,1972. - 562c¢.

Jopoxotoa E.W. 3agaun u Bompockl o aHanuTu4koi xumun. - M.:M3a.MI'Y, 1964. - 258 c.
Vmakosa H.M. IlocoOue mo amamutuyeckoii xumuu. KonuyecTBEHHBIM aHamu3. - M..
Uzn.MI'V, 1984. - 452 c.

OCHOBHI IMTAHHS 3 IUCHUIIJITHA
«OPT'AHIYHA XIMISI»

Teopia opraniunoi 6ynosu O.M.BytnepoBa. CrepeoxiMiuHi yABICHHS B OpraHiuHii XiMii.
BrmnuB  crilfikocTi Ha peakuiiHy 3JaTHICTH MOJIEKYJd MPOMDKHMX 4YacTHH.. MeTtoau
BCTAHOBJICHHS MEXaHI3MIB. KIHETHYHI, CTEpPEOXiMidHi, 130TOMHI. YMOBH, fKI CHPHUSIOTH
IPOTIKaHHIO BUIbHO-PAJUKAIBHUX Ta IOHHUX PEaKIIii.
HomeHnknaTypa opraniuHuil criostyk TpuBiajibHa, palioHajbHa MDKHAPO/IHA.
EnexkrpoHHi ysBieHHs B opraHiuiii ximii. ByngoBa i1 peakuiiiHa 34aTHICTb OpraHIYHHX
CHOJyK. [HayKIiHHUI,Me30MepHUI Ta eeKT HAICTIPSHKEHHS.
®i3uyHi 1 PI3UKO-XIMIYHI METOAM JOCTIKEHHS B OpraHiyHiil ximii. HaliBaxxnuBimii mxepena
iH(opMallii Ipo OpraHiuHi CIONYKU Ta opraniuHi peakuii. JloBinnuk belnbireiina.
OpraniyHuil cUHTE3: MeTa, IUIaHyBaHHS 1 HUAxu peanizanii. CTepeoxiMiyHi YSBJICHHS B
OpraHiuHii Ximii, KoH}pipMmalliiiHa, FeOMETpPUYHA 1 ONTUYHA i30Mepis. MeXaHi3M opraHiyHUX
peakuiif 3aMIlleHHs, IPUETHAHHS, BiAIECTIICHHS.
3B’SI30K OpraHivHoi XiMii 3 IHIIMUMU XIMIYHUMHU JUCHUIUTIHAMU Ta TEXHOJOTIsMU. [loHATTS
PO OCHOBHI METOAM AOCHIIKEeHHS OynoBu opraniynux cnonyk: [4YC, SIMP.
EnexkrpoHHi ysBiIeHHS B OpraHiuHid Ximii. B3aemMHMi BIUIMB aTOMIB B  MOJEKYIII.
[npuBinyansHmii epexr (+_led.) Ta epexr cupsokenns (+_Oed.). KucnotHicTs i OCHOBHICTB
OpraHIYHUX CIIOJIYK.
Amq)aTI/Iqu CIIOJYKH T2 X moXijHi, HOMEHKIIATYpa, criocoou OJIepIKAHHS, (1)13I/IIIH1 Ta XIMI4H1
BJIACTUBOCTI 1 BHUKOPHUCTAHHsS aJlKaHIB, LUKJIO-aJIKaHIB, aJKEHIB, aJIKaJl€HIB, aJKiHIB 1
apoOMaTUYHMX BYIJIEBOIHIB -apeHiB. [lapadinu, TeXHIUHI BIaCTUBOCTI, BUKOPUCTAHHS, CHHTE3
Ha ocHoBI mnapadiniB.llukiaonapadinu. BigHocHa MIUHICTH TpU-, YOTUPH-, M'ATH- Ta
HIeCTHWICHHUX IMKIiB. [loHATTS mpo 3irHyri (OaHaHOBWAHI) 3B'I3KM 1 IX BIUIMB Ha
BJIACTUBOCTI
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Henacuueni ByrneBogHi. bymoBa, i3oMepis, HOMEHKIATypa, METOJH OJEp)KaHHS, XIMI4H1
BJacTUBOCTI. Peakmii 3a mpaBwioM MapKoBHIKOBa Ta TNEPOKCUAHOMY edekTy Xaparia.
Hienosi ByrneBoani. Kmacudikaris, OynoBa Ta mpoctopoBa i3oMepis ankanieHiB. Criocobu
OJIepXKaHHsI, peakLii MpueTHAHHA, TOJIMepH3allii, TIEHOBUI CUHTES.

AneTuseH, TEXHIYHI BIACTUBOCTI Ta BHUKOpUCTaHHsA. CHHTE3 Ha OCHOBI alleTUIICHY.
AneTHICHOBI BYTJIEBOJHI. [30Mepis, HOMeHKIaTypa, OynoBa, XapakTepUCTHKA IMOABIHHOTO
3B’s13Ky. MeToau ofiepKaHHs, XIMIYHI peakiii — peakiii mpueJHaHHA BOJH, CIUPTY, KUCIOT,
QJIBJIET1/1IB, MEXaHI3MU PEaKIIii.

ApomaTHyHi ByIJI€BOHI, BIACTUBOCTI Ta CUHTE3H Ha iX OCHOBI. XiMI3M Ta MEXaHi3M peakiii
oJiepKaHHs OeH30I1y, HAPTaTIHY .

Homenknarypa,criocoOu ojepkaHHs, (i3U4HI Ta XIMiYHI BIACTUBOCTI 1 BHKOPUCTAHHS
rajJOreHONOX1THUX 1 TAPOKCHUIIOXITHUX BYIJIEBOJAHIB., €TepiB (HpOCTl edipn), oxcnpa}nB
KapOOHUIPHUX CIIONYK, KapOO-HOBHUX KHMCJIOT Ta iX MOXIAHUX, HITPOCIOJIYK, aMiHIB,. J11a30- i
a30CIIOJIYK, XIHOHIB Ta €JIEMEHTOPTaHIYHUX CIIOJIYK.

Hacuueni Ta HenacuueHi rajoreHomnoxinHi. bynoBa, i3omepis, HoMeHKIarypa. Meroau
onepkanus. IuaykuiiHux edekr Ta edexr crpspkeHHs aroma [amoreny. IlomsipHicTh
NpPEeJCTaBHUKIB MOHO- Ta IMOJIrajJOreHONOXIIHUX. XapaKTepUCTHKA MPOJIYKTIB XJIOPYBaHHS
onediHIB METOJAOM 3aMilleHHs. AJUTUBHE XJOpyBaHHS ojediniB. OKCHHE XJIOpyBaHHS
oJie(iHiB,YMOBH Ta KaTali3aTOPH.

Peakuii npuenHaHHs BOJHIO, TajoTeHiB, rajgoreHoBonHiB, Boau (M.I.Kyuepos), cnuprTis,
KapOOHOBUX KHUCIIOT, CHHUJIBHOI KUCTOTH. Peakiiis BiHiTtoBaHHs. KoHaeHcaris 3 anpaerigaMmu
1 keroHamu. Peakiiis 3amimieHHs. YTBOpPEHHS AaleTUJIEHIIB, MarHifOpraHiYHUX CIOJIYK.
[3omepu3zanis anernneHoBux ByriaeBoAHiB (A.E.daBopcbkuii). MexaHi3M NpHeIHAaHHS 32
MOJIBITHUM 3B’ S3KOM.

Oxcupn kapOoHY Ta cHHTe3-Ta3. BracTHBOCTI, BUKOPUCTAHHS 1 CHUHTE3M Ha OCHOBI OKCHIY
KapOony. Cnioco6u onep>kanHs OKCUAY KapOoOHY 1 cuHTe3-ra3zy. KoHBepcis ByrjaeBoIHIB.
Hacuueni Ta HeHacuueHi ciupTu. [30Mepist, HOMEHKJIAaTypa, XiMiuHi BIaCTUBOCTI: YTBOPEHHS
QJIKOTOJIATIB, €TepiB Ta ecTepiB, TaOreHONOXITHUX, PeaKilii AeriApyBaHHs Ta JeriapaTaiii.
['minepuH, onepkaHHs KUPIB Ta OJNUB. TPHUHITPOTMINEPHH, BUKOPUCTAHHS HOTO B MEAMIIMHI
Ta npomucioBocti. @enonu. bynosa, i3omepis, HoMeHkIaTypa. Onep:kaHHs, BIACTUBOCTI.
Anpaerinu ta ketoHu. bynosa, i3oMepis 1 HomeHkiaTypa. Criocobu onepkaHHs 13 Pi3HUX
OpPraHiYHUX CHOJYK. XIMIYHI BJIACTHBOCTI. peaklii HYKJICO(UIbHOIO NpUETHAHHS,
KoHzeHcauii, peakuis Kanninappo, nmomimepusanii i okcuaariii.

Buxopucranns [lianpaeriay i AMKETOHH, 0, B—HEHACUYEH] aJbAETiIN Ta KETOHH.

KapOonogi kucinotu — OyznoBa, i3omepis, HoMeHkIaTypa. CriocoOu ofep)kaHHS KUCIOT, X
COJIeH, aHTiApUAIB, TaJlOr€HaHTiAPUJIIB, €CTepiB, amiliB, HITpHIIIB. JleKapOOKCHIIIOBAHHS
KHCJIOT, CUHTE3 JKUPIB 1 0JUB, oniu. Buii xxupHi kucnoru. Muna. HenacuueHi 0lHOOCHOBHI
kuciotd. OTpumaHHA 1 3acTocyBaHHsA. XimiuHi BinactuBocTi. [lomimepu3samisa 1
crniBnoiiMepusanis. L{uc-, TpaHc-130Mepis KUCIOT.

ApomatuuyHi KapOOHOBI KHUCIOTH. bynoBa, i3oMepis, HOMEHKJIATypa, OJAEp KaHHS,
BIacTUBOCTI. beH3oiiHa, TomyinoBi, (TajgoBi, aHTpaHUIOBA, CANIIMIOBA Ta MOXiIHI KHCIOT.
[Tepokcun 6en3oiny.

Opraniyni  aminn. Krnacudikamis, OyzmoBa, HomeHkinaTypa. Cnocobu oJepxaHHSA:
aJKUTyBaHHS, BinHOBIEHHs, Merox [labpiens, mneperpynyBanHHs ['opmana. XimiuHi
BIIACTHBOCTI — aJKiTyBaHHS, AIMJIIOBaHHs, B3a€MOis 3 KHCIOTamH. | 'ekcaMeTuieHiaMiH,
HaWJIOH.

TiocnupTtH, Tioerepu, cynbdokucnotd. bynoBa, i3omepis, HoMmeHkiatypa. OjepKaHHS,
¢3UYHI Ta XIMIYHI BJIACTUBOCTI MEPKANTHAIB, CYIb(OKCUAIB, CyIbQOHIB. TexHiuHE
BUKOPUCTaHHS TIOOPTraHIYHUX CIIOIYK.

Hitpocnonyku, knacudikaiis, izoMmepis, OyaoBa, ojepkaHHA. XIMi4HI BIIaCTUBOCTI —
BIJTHOBJICHHs, TiIpONi3, B3a€MOJis 3 JyramH, ajpJerilaMd, HITPUTHOIO KHCIOTOO.
BukopucraHHs HITpOMETaHy.
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[Tpocri edipu. Bynosa, i3oMepist, HoMeHkIaTypa. Ciocobu orpumanHs. Di3U4HI BIACTHBOCTI.
XiMi4HI ~ BIACTUBOCTI: yTBOPEHHS OKCOHIEBHX CIIOJYK, PO3MICIUICHHS KHCIOTaMH,
METaJllYHUM HATpi€M, OKUCJICHHS KHUCHEM MOBITPs 3 YTBOPEHHSM NepokcuIiB. OKCOHi€B1
CHOJyKH. XIMIYHI BIACTHBOCTI: peakxilii 3 BOAO, 31 CHUPTaMU, TaJIOT€HOBOJHIMH, aMiaKOM.
Mexani3m nux peakiiid. [I[poMuciioBi CHHTE3M Ha OCHOB1 OKCHY €THIICHY.

Opraniydi nepokcuaHi crnonyku. Ilepokcuan sk MPOMDKHI MPOIYKTH peakiliil OKCHAALlii.
BukopuctaHHs NMEpOKCUAHUX CHOIYK B MpoMucioBocTi. Oxcun eruineny. OpepikaHHS Ta
BJIACTUBOCTI, XIMI4H1 IEPETBOPEHHS.

EnemMeHTOOpraHiuHi CIOJYKH, XapakTep 3B'SI3KYy €JIeMEHT-KapOOH Ta BIIACTHBOCTI iX B
3aJIeKHOCTI BiJl MOJIOKEHHS €JIEMEHTY B IepioJuuHiid cucTemi. MeTalopraHiyHi CHOJIYKH
TYy)KHUX METaNiB, MAarHitoo, IUHKY, PTYTi, ATIOMIHIIO. Ix OJICp>)KaHHS 1 BIACTHBOCTI.
Kpemniliopraniyti croyiyks, ix knacugikariis, HOMEHKJIAaTypa, OCHOBHI CIIOCOOM OTPUMaHHS i
3actocyBaHHs. [loHATTS ipo dochopopraniuHi IHCEKTUIMIH 1 OTPYHHI pEUOBUHHU.
Howmenknarypa,cioco0u ojepkaHHs, (i3U4HI Ta XIMiYHI BJIACTUBOCTI 1 BHKOPUCTAHHS
T1IPOKCUKHUCIIOT, AJIBJETIN0- 1 KETOKUCIIOT, BYTJIEBOIB, aMiHOKUCIIOT, OUIKIB.
Iinpokcukucnoru. bynosa, i3omepis, HoOMeHkiarypa. Peakuii mno rigpokcminy Ta
KapOokcuibHii rpyni. Jlaktuam, nakrond. ONTUYHA 130Mepis MOJIOUHOI Ta BUHHOI KUCIIOT,
BUHOT'PAJIHA KUCIIOTA.

Awminokucnotu. Knacudikaris, i3omepis, HoMmeHkinatrypa. OnepkaHHS 3 MiaHTIIPUHIB,
masnioHoBoro Ectepy. ®i3uuni Ta Xximiuni BiactuBocti. "Hesaminui" AK. Jlaktamu.
Kanponakram. binku. Knacudikamis: mporeinm ta mpoteinu. bynoa Monexynu OLIkKy.
Konboposi peakuii 6i7KiB.

Anpjerio- Ta keroHokucnoT. Kiacudikamis, Homenkiatypa. [iocunoBa, mipoBUHOTpaiHa
Ta aleTooLTOBa KUCIOTU. OfepiKaHHS alleTOOLTOBOTO €CTepPY Ta CHHTE3U KETOHIB 1 KUCIIOT 3
HOro BUKOPUCTAHHSM.

Monocaxapuau. Knacudikaris, OyaoBa, BIAaCTUBOCTI TIJIOKO3HM, (PYKTO3H, MaHO3H,
rajlakTo3u, pudo3u, apabiHO3U Ta KCHJIO3H. [IOHATTS Mpo TIIOKO3WIHUN T1IPOKCUI Ta HOTo
0COOJIHBOCTI.

Hucaxapunu. bynoBa, i3oMepis, HOMeHKJIaTypa. BigHOBIIOIOYWI Ta HEBITHOBIIOKOYI
mucaxapuau. Pi3uyHi Ta XiMiuHI BiIacTMBOCTI IykpiB. Caxapo3a, MaibTo3a, Lei06io3a,
JAKTO3A.

[Momicaxapuau. BnacTUBOCTI KpOXMAIIO Ta MENIOI03U: TIAPOi3, alKiTIOBaHHS, allUIIOBaHHS;
Jy)KHa LEN0J03a, KCAaHTOTeHAT LENIOJ03H; BICKO3HE BOJIOKHO, IesnodaH, KOJOKCHIIIH,
HIPOKCHIIIH, LETYJIOi.

ApomaTHyHi TaJOreHONOXiIHI, CIUPTH, albJeTiin 1 KeToHH. ApomatuyHi Cyiab(pOKHUCIOTH.
OpepxanHsi, areHTu cyiabpyBaHHA. DyHKIIOHAJIBHI TMOXigHI, 3aMIIIEHHI Ta OMMJICHHS
cynbdorpymu.

ApomatuuHi HiTpocnonyku. bynoBa, i3oMepis, HoMeHKIarypa. Meroau onep)KaHHS,
BJIACTUBOCTI. BifHOBIEHHS B HEUTpaJIbHOMY, KHUCIOMY Ta JIY)KHOMY CEpelOBHILAX.
Buxopucranus. IIpencraBHuky.

ApomaruyHi aMmiHHM, Jia30- Ta a3ocnoiyku. bynosa, tayromepis. OnepxaHHs, BIaCTHBOCTI.
A300apBHUKH.

Hiazo- 1 a3ocnousryku. Peakmis agia3oTyBaHHs 1 ii MeXaHi3M. bynoBa, KHCIOTHOOCHOBHI
BJIACTUBOCTI 1 TayToMepis [ia3ocmnoiyk. MexaHi3M peakuii azonpueaHaHHs. AMiHO- 1
OKC1a30CIOYKU. 3B’SI30K MDK OYZOBOIO 1 KOJIPHICTIO. XpOMOGOpPHI 1 ayKCOXPOMHI I'PYIIH.
Poub cipsikeHHs. BiHOBIIEHHS a30CHOMYK.

Homenknatypa,ciocoOu opaepkaHHs, (i3u4HI Ta XIMI4HI BJIACTUBOCTI 1 BUKOPUCTAHHS
CHOJYK 3 KOHJCHCOBAaHMMH Ta HE CKOHJIEHCOBAaHMMH OeH3MHOBMMH siapamu. Jludenin,
mdeHiMeTaH, HadTalliH, aHTPaLeH, aHTPaXiHOH, (PeHATPEH.

3aranbHi ysBJIEHHA 1 Kiacugikaiis rerepouukiiB. II’aTHdieHHI reTepouuKiId 3 OAHUM
rerepoaToMoM.. [I’SITHYIeHH] TeTepolMKIN 3 aTOMaMu HITPOTeHY, OKCUTEHY, CyabQypy.
[Tipon, ¢ypan, Tioden.
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OCHOBHI IMTAHHA 3 IUCHUIIJITH
«EKOJIOI'ISA» TA «XIMIYHA EKOJIOI'ISA»

Busnayenns mnousarts “exonoris’. I[loHsaTTs mpo HaHoekosorito. Etanum Ta mapaxurmu
po3BUTKY ekouorii. I'moGanbHa exosoris. CTpykTypa Ta HpoOJeMH Cy4acHO! €KOJIOTI.
O06'exT nocnimkeHHs B ekoyorii. [ToHATTs npo exkocucTemy. 3aKOHU Cy4acHOT €KOJIOT1i.

[TonstTs npo ayroekosorito. CepenoBuila NpoxxuBanHsa y 6iocgepi. A6ioTHUHI Ta GIOTHYHI
(aHTpOTIOTeHHI) YMHHHMKU cepenoBumia. OCHOBHI 3aKOHHM ayTOEKOJIOTii. 3aKOH Oi0JOriYyHOT
cTiikocTi. 3akoH miMitytodoro uuHHMKa (FO.Jlibixa). 3akoH pIiBHO3HAYHOCTI YHHHUKIB
cepeloBUIIA. 3aKOH CYKYMHOI Jii YMHHMKIB CepeloBHILA. 3aKOH ONTUMAanbHOCTI. [IpaBumio
beprmana. IlpaBuno Amn ena. ITousaTTs nmomynsmii Ta il ocHOBHI XapakTepucTuku. OCHOBH
Teopii JMHAMIKM TOMYJALiA. 3aKoH pPO3BUTKY MOMYNALINA: 3pOCTaHHA -> KoJlanc ->
cTabunizais.

ABtoTpoHe Ta rerepoTpodHe skuBieHHA. DortocuHTe3 1 XemocuHTe3. IlepBuHHA Ta
BTOPUHHA MPOAYKIsl MPOAYKIIHHOTO mpouecy. [ToHATTS mpo MpoayLEeHTH, KOHCYMEHTH Ta
penyueHTd. ['eHeTnyHi pakTopu MpOAYKTUBHOCTI. EKOJOTTYHMI KOHTPOJIb MPOIYKTUBHOCTI.
3anexHICTh OIONMpONyKLii Bix TemmepaTypd BOIM, TEpUTOpii Ta IHIIMX YWHHHKIB.
LleHOTHYHUI KOHTPOJH NPOXYKTUBHOCTL. Dopmm B3aemozii opraHismiB (HeHTpami3M,
KOHKYPEHIIis, XFDKAITBO, MyTyalli3M, aMmeHcali3Mm). bionpoaykiis y pisHux OioMax.
[Mpuanunu ctabinmbHOCTI Ta cCTiiKocTi ekocucTeM. CTIMKICTh OpraHi3miB, MOMYIALIA Ta
exocucteM. Exonoriunuii pezeps ekocucteM. [IoHATTS po aganTaiito Ta IpUCTOCOBYBAHICTb.

[TonsTTs Mpo exosorizanioo. AKTyaJbHICTh IpoOIeMH eKoJoriyHoi kouBepcii. dinocodcebki
npobaeMu BHXOJY 3 €KOJIOTiyHOi Kpu3H. I[IoHATTS mpo Oe3BiIXOAHY Ta MAalOBIAXOIHY
texHoJorii. Penarypanizamis. Jlemorpadiuni ¢akropu BIIUBY Ha MOBKULISA. TeopeTHyHi
aCleKTH COLIAIbHOI eKosorii. Poib rpoMaschKoro eKoJOriyHOro pyxXy B €KOJIOTTYHIN
ontumizaiii BupobHuuTBa. Exonoriuni opranizauii B Ykpaini. Exonoriuna ekcrneprusa Ta
exoJioriuHi nacnoptu. Exoinaycrpis. ExonoriuHa KoHBepcis y IPOMHUCIOBOCTI. Perukiminr.
besBinxonne BupoOHUITBO. OuncTKa ra3onuJIoOBMX BHUKUAIB. EkonoriyHa koHBepcii y
cinbcpkoMy rocnofapctsi. Jlic 1 moaunHa. Exosorizaiis eHepreTuky.
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HaykoBo-TexHiuHMi mporpec Ta exosoris. OCHOBHI Jikepena 3a0pynHeHb. TeXHOKpaTH4HA
napagurmMa Ta KOH(MIIKTHI' CUTyalil NPOMHUCIOBOTO MHPUPOAOKOpUCTYBaHHS. KioTchbkuii
npotokoi. IlpomucnoBe 3abpyanenHs i 6iocdepa. CTuxiiiHi sBUIIA MPUPOAU 1 €KOJIOTIS.
BiiicbkoBi acmektn gerpananii  Oiocdepu. TepuTopialbHi aCHEKTH aHTPONOT'CHHOTO
3a0pyaHeHHs atMochepu. MikHapoIHI KOHQIIKTH 13-32 MOBKULIL. CaHiTapHO-3aXUCHI 30HH.
3abpynHeHHs Ta aerpananis rpyHTiB. 3a0pyaHeHHss CBITOBOrO OKeaHy Ta KOHTHHEHTAIbHUX
Boa. ®izuuni akropu 3a0pyaHeHHs. PanioakTuBHe 3a0pyAHEeHHS NOBKULISA. Brmus comiymy
Ha riobankHI OlocdepHi mporecu (MOTEIUIIHHS, pPyWHYBaHHS O30HOBOTO WIApy, KHCIOTHI
omajau, 3amycrenoBaHHsg). JKHMBI  OpraHi3MM B yMOBax aHTPOIIOIEHHOTO  CTpPECy.
Tpanchopwmariist Ta gerpanaiis 60Ty 3emii.

VYpbanizauis Ta TeTepoTpodHICTH MICT. byaiBenbHi Marepianum Ta BOJ03a0€3MEUCHHS.
Exoutorist Mickkoro TpaHcropTy. Exonoriune cepenosuiie y mictax. Pocnuuu i1 TBapuHHU y
micti. Jltoguna y micekomy cepefoBuiii.MenuuHa ekoJoris. YTWIi3alis Ta 3HEIIKOKEHHS
BiZxoiB. Micta MaiiGyTHBOTO.

Exouorist 1 mopanbHicTh. Ines GioueHtpusmy. OxopoHa renoponay. OXopoHa 1eHO(DOHY.
Oxopona exocucteM. Kareropii 0XopoHHHX NPUPOJHUX 00'€KTiB. MOHITOPUHTI NOBKULIA Ta
fioro Buau. ExonoriuHe HOpPMYBaHHsS aHTPONOICHHOrO HaBaHTakeHHs. I[IpaBoBi OcCHOBH
oxopoHu npaui. EkoHoMiuH1 KpuTepii B ekosorii. [IOHATTS Mpo eKOJIOriyHy HOJITHKY.

[Topsimok po3poOiieHHs, 3aTBEp/PKEHS 1 MEperyisily JIMITIB Ha yYTBOPEHHS Ta PO3MILICHHA
BigxoiB. [Topsaok po3poOku 1 3aTBepkeHHsT HOpMaTuBiB I'/IB 3a0pyIHIOIOUHNX PEYOBUH Y
aTMocdepHe MOBITps cTalioHapHUMH JpKepernamu. llopsiiok BCTaHOBIEHHS HOPMAaTHUBIB
300py 3a 3a0pyIHEHHs HAaBKOJIMIIHBOTO MPUPOAHOro cepenoBuiia. [lopsaok oGunciaeHHs Ta
cruiat 300py 3a 3a0pyIHEHHsS HAaBKOJMIIHBOIO MPHPOJHOTO cepepoBuina. Po3paxyHok
PO3MIpiB BiALIKOIyBaHHS 30UTKIB, SIKI 3aMOJisHI Jep)kaBl B pe3ynbTaTi HaJHOPMATHUBHHUX
BUKU/IB  3a0py/JHIOIOUMX PpEYOBMH B  arMocdepHe  MOBITpsA.  AJMIHICTpaTHBHA
BIIMIOBIJJAJIBHICTD 3@ MOPYIIEHHS BUMOI OXOpOHM mpuponu 3rinHo Koxekcy Ykpainu mpo
aJIMIHICTPAaTHBHI IPABOMIOPYIICHHS.

Jlroguna 1 6iocdepa.

Cucrema: mpupona — 6iocdepa — TOAMHA.

B3aeMo03B's130Kk KOCMOCY 1 5KMBOi IPUPOIH.

[TpoTupivust B cuctemi: npupoa — 6iocdepa — moauHa.

3a0pynHEHHs HaBKOJMIIHBOrO cepepoBuina. [loHATTS mnpo  XiMmiuHI  3a0pyJHEHHS
HABKOJIMIIIHBOTO CepeoBUINa Ta ix kinacudikamis. OO'ektu Ta mKepena 3a0pyIHEHHS..
Hacninku 3a0pynHeHHs. TexHOreHHI cucTeMU: BUSHAUEHHS, KiIacu(ikarlis.

PevoBuHM Ta (pakTopH, 110 BUKIMKAIOThH Pi3HI IPYHH 3aXBOpIoBaHb. [IOHATTS mpo pedyoBUHU-
3a0pyIHIOBa4l HABKOJMIIHBOTO CEPElOBHUINA. KCEHOOIOTHMKHU, MOJIOTAHTH, €KOTOKCHKAHTH,
CYNEpEeKOTOKCUKAHTH, MyTareHH, kaHueporenu. Knacugikaris 3a MexaHi3MOM TOKCHYHOCTI.
Jis XIMIYHMX pEYOBMH Ha >KHMBI OpraHi3Mu. TOKCHYHICTh BracTHBOCTI TOKCHMKaHTa, IO
BU3HAYalOTh TOKCUYHICTb.

Exonoriune HOpMYBaHHsS $IKOCTI HaBKOJMIIHBOrO cepenoBuina CaHiTapHO-TIri€HIYHE
HopmyBanHs ['JIK. HaykoBo-rexHiune HopmyBaHHA. ['panmuno nomycrumiii Bukupg (I'/IB),
rpannyno nomyctuMiii ckuj (I'ZIC). HopmyBaHHS sikocTi MOBITpsl, BOaH, IPYyHTIB. I'paHudHO
nornyctume ekosoriune HaBantaxenHs (I'JIEH). 3ona ekonoriunoi HeOesmeku. 30Ha
€KOJIOTTYHOTO JINXa.

OcHOBHI XIMiKO-€KOJOri4HI mpobiemu atMmochepu. Di3UKO-XIMIYHMHA CKIaJ aTMocdepu.
OcHoBHI Jukepena 3a0pynHeHHss artMmocdepu. Kiacudikauis 3a0pyaHeHb atmocdepH.
Tpancdopmaniss 3a06pynHeHb atmochepu. Exosnoriuni Haciiaku 3a0pynHEHHs atMocdepH.
Knimar. CywacHi KJIIMaTM4YHi MOJEJi - OCHOBA OL[IHKM Ta MPOTHO3Y TIJI0OAIbHUX 3MiH
noBkuwisa. IlapuukoBuit edexr. Kucmorni gomii. Cmor QOTOXIMIYHMII Ta BOJOTHIL.
PylinyBaHHsA 030HOBOrO 1Iapy. fnepHa 3uMa.

OCHOBHI XIMIKO-€KOJIOTT4HI npoOieMu rigpochepr. OCHOBHI KOMIOHEHTH NMPUPOIHUX BOJI.
Bumun Tta mxepena 3al0pyaHeHb NpupoAHMX BoA. Kputepii OI[iHIOBAaHHS SIKOCTI BOJH.
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HopmatuBHi BUMOTH JI0 IKOCTi BOAM XIMIYHE CAMOOYHIIEHHS: T1POJIi3, GOTOi3, OKUCHEHHS.
EBTpodipoBanns BomoimiB. CuHe-3eleHI BOJOPOCTi. ExonmoriyHuii cTaH BomoiM YkpaiHu.
Oxean. TemneparypHuil npodinb, Ckiag 1 BIACTHBOCTI OKEaHIYHUX BOJ. Buaum i mxepena
3a0pynHeHHs Box CitoBoro okeany. [IpoGiemu nemminry. IIpouecu BuaageHHS OCHOBHUX
po34rHEeHUX peuoBUH. OCOOIMBOCTI OKMCHO-BITHOBHUX MPOIIECIB B OKEaHI. Y MOBH CKUJAHHS
CTIUHUX BOJA y BOJOHMH. DI3UKO-XIMIYHI OCHOBU METOAM OYMILIEHHS CTIYHUX BOJ!
HEUTpami3allis, Koarylisiis, (QIoKymsiis, 3BOPOTHUH OCMOC, 10HHUU OOMIH, OCaKEHHS,
eKCTpaKIlis, IeperoHka i pekrudikaiis, copOuist. JlecTpyKTUBHI METOAM OYHUILIEHHS.

OCHOBHI XiMiKO-€KOJIOT14Hi TIpo6IeMu JtiTochepu. [pYHTOBI €KOCHCTEMH 1 IXHE 320Dy IHEHHS.
®i3uKo-XIMi4HI OCHOBH pPOAIOYOCTI IpyHTIB. MinepanbHi ao00puBa (a30THi, ¢ochopHi,
KauiiiHi, opraniuHi 100puBa) Ta eEeKTUBHICTh X BUKOPHCTaHHs. BIUIMB HITpaTiB Ha OpraHizam
moauHd. Buay 1 mpuuuHU epo3ii IpyHTy. 3aKHMCHEHHS Ta 3aCOJCHHS IPYHTIB. 3a0pyaHEHHs
IpyHTiB nectuuugamu. Krnacudikamis nectunuaiB. Crocodu 1 HACHIAKH 3aCTOCYBaHHS
necruuuAiB. Kymynsanis nectununiB. 3a0pyaHEHHS MECTUIMIAMHU MPOAYKTIB XapdyBaHHS.
Brnme nectunuaiB Ha 6ioreoreHo3u. [IpoGieMu 3a0pyJHEHHS TPYHTIB BaXKKUMH METaJlaMU.
3micToBHi MOy b 3. EKOJIOTisS HEOPTaHIYHUX 1 OPTaHIYHUX PEUOBHH.

3abpynHeHHst 6iocdepu HeopraHIYHMMM TOKCHKaHTaMH. [IpupoaHi Ta TEeXHOTEHHI JKepena
3a0pynHeHHs Olocepy HEOpraHIYHMMHM TOKCHMKAaHTaMu. Baxki meranu Ta iX CIOJIYKH.
Tpancopmariiss BUKUAIB BaXKUX METadiB B TIpyHTI. TOKCHYHICTH BaXXKUX MeETalliB B
rizpocdepi. HagxomxeHHs Ta BIVIMB HEOPTraHIYHUX PEYOBUH HA OPTaHI3M.

3abpynHeHHst Oiocepu OpraHiYHMMHU TOKCHKaHTaMH. lIpuponHi Ta TEXHOTEHHI JpKepera
3a0pynHeHHs Oiocepr OpraHiYHMMHU TOKCHMKaHTaMH. 3B'S30K TOKCHYHUX BIIACTHBOCTEH
OpraHiYHUX PEUOBUH 3 iX CKIagoM 1 OynoBor. ByrneBoaHi Ta ix ramorenmnoxigHi. Jliokcuny,
HOJIIXJI0pOoBaHi OieHinH, noxiapoMaTHyHi BYTJIEBOJIHI Ta iHIII OpraHiuHi 3a0py/JHIOBaui.
3a0pyHEHHs] HAaBKOJIMIIHBOTO cepelloBUIa HapToIO 1 HapTompoayKTaMu. XIMIYHUH cKiaz i
¢i3uko-ximMiuHi BmactuBocTi HadTu. BrmactuBocti HadTH 1 HAPTOMPOAYKTIB, IO
00yMOBIIIOIOTH iX BIUIMB Ha HaBKOJIMILIHE cepeoBuile. Brums HagTu Ta HAQTONMPOIYKTIB HA
IpyHTH Ta rigpocdepy. [leperBopenHs HadTH 1 HAPTOMPOAYKTIB B €KOCHUCTEMI.

MEPEJIIK PEKOMEH/IOBAHOI JIITEPATYPU
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OCHOBHI IMTAHH4 3 TUCLHUIIJITHA

«PAAIOXIMISA TA PAAIOEKOJIOI'TSA»
[Ipenmer pamioximii. Pagioximis, sk oOmacTb HayKd, IO BHMBYAE XIMIiIO PATIOHYKITIOB i
palioaKTUBHUX PEYOBUH, 1X (DI3MKO-XIMIYHI BIACTHBOCTI, SJEpHI NEPETBOPEHHS Ta CYMYTHI iM
xiMiuHi mporiecu. Po3minu pamioximii: 3arajipHa pagioxXiMis, XiMis paaiOaKTUBHUX EJIEMEHTIB,
XIMis SIIEPHUX TIEPETBOPEHbD, MPUKIIAIHA PAIOXiMis. 3aBAaHHS PaTioXiMii.
Pamionyknigy Ta paaioakTHBHI PEYOBHMHH SIK 00’€KTH paaioXiMii. XapakTepHi OCOOIMBOCTI
00’€eKTIB paioximii Ta MOB’s3aHa 13 UM crierudika pagioXiMIYHUX METOIIB.
AtomHe szpo. PanmioakTuBHMN po3maja Ta HepeTBOpeHHs suep. ATomHi sapa. IIporonHo-
HEUTpPOHHA, KpamesibHa Ta 00ojoHKOBa Moneni siapa. OcoOmuBocCTi siiepHUX cwil. SnaepHi
YacTHHKU. 3apsa] 1 Maca siapa. Macose umcio. Po3mipu ta ryctuna sapa. Enepris 38 53Ky siapa.
Hedext macu. @otoposnaa. [loBeainka saep B MarnitHomy noii. Hykniau ta ix kimacudikaris
(i3oTomw, i300apu, i30ToHM). CTaOUIBHICTE siAep. MariuHi ynca.
PamioaktuBHicth. [lepmi mocnmimkeHHS panioakTUBHOCTL. OCHOBHI THUNHM PaTiOaKTUBHUX
nepeTBOpeHb (anbda-, MO3UTPOHHMIA 1 €IEKTPOHHUI po3najl, 3aXBaT OpOITaIbHUX EJIEKTPOHIB,
CIIOHTaHHHMI TOJUT BAXKUX siJiep) Ta iX Xapakrepuctuka. [Ipuunnun iCHyBaHHﬂ PI3HUX BHJIB
panioakTUBHOrO posnany siaep. Ilpasuna 3cyBy. IloOymoBa cxeM pajii0OakTUBHOTO pPO3Many.
YTBOpeHHs 30ypeHHux szIep 1 IUISIXM 3HATTS 30ypeHHs. BHyTpimHs konBepcis, edekr Oxe.
SBuILe palioaKTUBHOT Biiaui.
OcHOBHU 3aKOH PaJlioaKTUBHOTO po3nany. CtaTucTUYHUI XapakTep po3nany. Crana posnany.
[Tepion miBpo3maay Ta cepeHiil yac KUTTA pajioHyKIiniB. HakonuyeHHs MpoayKTiB po3majy.
[TocninoBHI padioakTHBHI NEPETBOPEHHs, MOHATTA PO CTalloHApHUM craH. PamioakTuBHA
piBHOBara: BikoBa Ta quHaMivHa. [IpupoaHa pagioakTUBHICTE. PagioakTHBHI psiiu.
SAnepHni peakuii. [Ipuposa Ta eHepreTuka sIepHUAX peakiliid. BimMIiHHICTD SAepHUX peakIlii Bifg
XIMIYHUX. YMOBH, HEOOXITHI IS IPOTIKAHHS SACPHUX PEAKIIi. ﬁMOBipHiCTB AJIepHOT peakiii
Ta eeKTUBHUI mepepi3. SnepHi peakuii mia Ii€l0 eleMEeHTapHUX YaCTHHOK, JIETKUX siep Ta
rama-onpomineHHs. [loain Baxkux siaep. JIaHIIOroBi saepHi peakilii, HOHATTS PO KPUTHUYHY
macy. Tepmosinepumii cuntes. llltyyna panmioaktuBHiCTh. CHHTE3 €JEeMEHTIB. 3acTOCYBaHHS
SIEPHUX PeaKLiil.
OcHoBw 3aranpHoi pagioximii. ITpouecu 1 metogu. Pi3UKO-XIMI4HI 3aKOHOMIPHOCT1 MOBEIIHKH
PaTIOHYKIIIB B YJABTPApO3BEICHUX CcUCTeMax (po3uMHaX, ra3ax, TBEpIHUX PEYOBHHAX).
3aKOHOMIPHOCTI PO3MOALTY PaAiOHYKIiNiB MK (a3zamMu B IMpolecax OCAHKEHHs, ajcopOiii,
€JIEKTPOXIMIYHMX MpOoIecax Ta i30TOMHOMY OOMIHI.
CTaH paioakTHBHUX €EMEHTIB B PO3UMHAX. VIOHHOIMCIIEpCHHIT, MOJEKYIAPHUIL Ta KONOITHHUIL
crad. IcTuHHI KonOimM Ta nceBrokonoinu. PakTopH, 10 BIUIMBAIOTH HA MPOLEC YTBOPEHHS
paniokonoigiB. MeTou BUSIBICHHS Ta TOCTIKEHHS PaIlOKOIOIIIB.
Po3nozin MIKpOKUIBKOCTEH pagioaKTUBHUX 130TOMIB MIX TBEPIOIO 1 piKor0 (pa3aMu. 3HaAYCHHS
mpoleciB po3noAity ans pamioximii. [lponec crniBocamkenns. 3akon Xana. [IpaBuno dasHca-
Xana. Ilpouecu i3omopdnoi Ta i3oauMopdHOi chiBKpucTamizamii. ['oMoreHHH po3moAil
MIKPOKOMITOHEHTIB MK TBEepAOIO 1 pinkoro ¢aszamu. 3akoH beptino-Hepucera. 3akon XiomiHa.
®daxTopH, 10 BIUIMBAIOTH HAa PO3MOJALUT KOMIIOHEHTIB MDK TBEpPIOI0 Ta piakow (azamu.
[Ipuknaam BUKOpHCTaHHS MpoLEciB 130MOpPQHOI CHIBKpHCTai3alii HpH pamgioXiMIYHUX
JOCITIKEHHSX.
AncopOuiss pafioakTUBHUX HYKIIIB Ha HOHHUX Kpucrtanax. I[IpaBuma ancopOmii Ta
cucTeMaTuka aacopOuiiiHux sBum. MexaHi3M ajacopOuii, BIUIMB pi3HUX (DaKTOPIB Ha MpOLEC
ancop6buii. IlepBuHHa Ta BTOpHMHHA ajacopOuis. BuyrpimHs ancopOuis. Buxopucranus
aJICOPOIIIfHUX MPOIECIB B PaioXiMii.
EnexTpoxiMisi pafioakTUBHUX 130ToMiB. OCOOIMBOCTI €1EKTPOXiMil Pai0aKTUBHUX €JIEMEHTIB.
Meronu BHU3HAUCHHS KPUTHUYHOIO TIOTEHLIATy OCA/DKEHHS pPaJioaKTMBHUX €JEMEHTIB.
Bukopuctanns piBHsHHA HepHcTa B mpolieci €IeKTpOXIMIYHOTO OCa/DKEHHS pai0aKTUBHHUX
eJIeMeHTIB. BriMB mpupoan enekTpoja Ha BEIMYMHY KPUTUYHOTO MOTEHIIANY OCa DKEHHS
paliOaKTUBHHUX €JEeMEHTIB. BHKOpHCTaHHS eNEeKTPOXIMIYHMX METOIB Ui JOCIHiIKEHHS
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XIMIYHUX Ta (I3UKO-XIMIYHUX BIACTUBOCTEH PaJi0OaKTUBHUX 130TomiB. EnekrpoximMiuHi MeTo M
BU/JIUICHHS 1 PO3JIUICHHS pal0aKTUBHUX EIEMEHTIB.

ExcrpakmiiiHi MeroauM BUAUIGHHA pPaaiOHYKIiMiB. 3arajbHi ysABJIGHHS Ta OCHOBHI
3akoHOMipHOCTL. PakTopH, 110 BIUIMBAIOTH Ha mpolec ekcrpakuii. Excrpakuis edipamu Ta
KETOHAMH.

[Tponiecu 3otonmHOro oOMiHy. Knacudikamis peakmiii i3otomHoro obminy. OcoOmuBOCTI i
NPUYMHU TPOTIKAHHSA peakuiil 130TonmHoro oOMiHy. OCHOBHI KIHETHYHI XapaKTEPHUCTUKU
peaxtiil 130TOIMHOTro OOMIHY.

XiMmist palioaKTUBHUX elIeMEHTIB. PaioakTHBHI €IeMEHTH 1 pai0aKTUBHI 130TOMH B IPUPO/IL.
AKTUHIA 1 axkTHHOimU. EJeKTpoHHAa CTpPyKTypa 1 3aKOHOMIPHOCTI 3MIiHM BJIACTHBOCTEH
akTrHOINIB. Oco0IMBOCTI XIMIYHOT MOBENIHKN aKTHHOIIIB.

Vpan 1 TpaHCypaHOBi eineMeHTH. BiactuBocTi ypaHy 1 ypaHimiB (HeNTyHid, ILUTyTOHIH,
amepuii). TpancamepuiieBi akTuHOiAK (KrOpid, Oepkiiif, KamiOpHii, SHIITEeHHIH, PepMii,
HOOemil, oypenciit). CriocoOu oaepaHHs TPAaHCYpaHOBHX ejeMeHTIB. CriibHe i 0coOnuBe B
[MOBEIIHI[ aKTHHOI/IB.

Ximist 1 metanyprisi ypany. I[IpupoaHi pecypcu ypaHy, ypaH B 3eMHii KOpi, MiHEpajHl ypaHy.
Meronu BusiBIEHHS ypaHOBHX pyH. JloOyBaHHS ypaHy 3 po34yHHIB. METOJIM OYUCTKH ypaHy.
[TpomucnoBi meromu onepxkanHs UO;, UFs ta UFs. BuUpoOHMLTBO METaNiqHOTO YpaHy.
MertanoTepMidHUI Ta EIEKTPOJITHYHUNA METOIU oJiepKaHHs ypaHy. PadinyBanHs 1 oOpoOka
ypany. Croiyku, 0 BUKOPUCTOBYIOTECS K siZIEPHE MajbHE.

[Tnyroniif. SnepHO-(hi3MYHI BIACTMBOCTI IUTYTOHIIO, HOTr0 BHPOOHMITBO 1 BUKOPHCTAaHHS.
XiMiuHI BIACTUBOCTI METATIYHOIO IUIYTOHIIO Ta MOro ioHiB B po3uuHi. CIUIaBH Ta CHOJYKH
IUTYTOHI0. 3aCTOCYBAaHHS IUTYTOHIIO B ATOMHIN €HEpreTUIli.

Ximist Ta Metanypris Topito. CHPOBHHHI pECypCH TOpito, MOro pyau, CIOcoOM OAepXaHHs
TOpi€BUX KOHIIeHTpaTiB. CrnocoOu mnepepoOKH MOHAIMTOBHX KOHIEHTpaTiB. CynbdaTHuil 1
JTY)KHUH crocoOM mepepoOKH MOHALUMTOBOTO KOHIEHTpaTy. OdYHCTKa CHOJYK TOpilo 1
noGysauus U, Merox dpakiiiitoi HeifTpanizamii i ocakeHHs rimpaty cymbdary Topiio.
Merto1 oKcanaTHOI 1 eKCTPAKLIIHOT OYUCTKH CIIOIYK Topito. Criocodu ofep:kaHHsS METATIYHOTO
Topito. MeranoTepmisi, eIeKTpOXiMIYHUI Ta Woaua Hult crmocobu. HaiiBaxknuBimmi critaBu Ta
CHOJIYKH TOPIIO.

B3aemozis BUNPOMIHIOBAHHS 3 peUOBHMHO0. PamialiifHO-XIMI4HI NEpPETBOPEHHS B PEYOBHHI.
B3aemonis 3apspKeHMX YacTMHOK 3 PEUOBHMHOIO, MEXaHi3M 30ypeHHs Ta ioHi3alii MOJeKy:
peuoBMHHM. MeXaHi3M BHUHUKHEHHS TalbMIBHOTO X-BUIPOMIHIOBaHHA. JlOBXXKHMHA BUIBHOTO
npoOiry HUX YaCTUHOK B PEUOBHHI B 3aJISKHOCTI Bifl arperatHoro crany. CTpyKTypa TpeKiB.
B3aemonis HelTpoHiB 3 pedyoBuHOlO. IIIBMAKI Ta MOBUIbHI HEUTPOHHU. SIBHIE MPYNKHOTO
po3citoBaHHs HelTpoHiB. Helitponorpadis. SaepHi peakiii mix Ai€lo0 HEUTPOHIB.

B3aemozis el1eKTpOMarHiTHOro BHIIPOMIHIOBAHHS 3 PEYOBHMHOIO, MEXaHI3M 30ypeHHs Ta
HoHi3alii cepepoBulla. BHYTpilHA KOHBepCii rama-IpoMEHIB. YTBOpeHHs map. SBuiie
doroedexty. SAnepHi peakuii iHiI[Ii{OBaHI raMa-BUIPOMIHIOBAaHHSM.

Paniamifino-xiMiyHI mpouecH B pedyoBUHI. MexaHI3M BUHHKHEHHSI AKTUBHUX YaCTHHOK
(30ypeHHX YaCTHHOK, €JICKTPOHIB, MOHIB, BUIBHHMX pajuKaiiB). PamiariiiHoO-XiMIYHUN BUXII.
Pagioni3. Pamioniz raziB (miokcumy kapOOHY, MIOKCHIY HiTporeHy). Pamioni3 Boau: 3araibHi
HOJIOKEHHs, CXeMa IMpolecy, paialifHO-XIMIYHUN BUXiA HOpOAYKTIB. Pamioniz BogHHX
po3uuHiB. Pamioni3 opraHiYHUX PpPEYOBWH, 3aralbHi MOJIOKEHHS. Pamioni3 ankaHiB,
[UKJIOATKAHIB T4 ApPOMATUYHUX BYTJIEBOIHIB, IIUISIXM YTBOPEHHS Ta paliallifHO-XIMIYHUI BUXI]T
IPOIYKTIB. ABTOPAIioNi3.

Pangiometpis. Pamgiomerpuuni Ta pamioxXiMiuHi Meroau aHamizy. OAWHUII BUMIPIOBaHHS
IHTEHCHBHOCTI PaJll0aKTUBHOTO BUIPOMIHIOBAHHS Ta J03M onpoMiHeHHs. Di3uyHI Ta XIMIYHI
METO/IM peecTpallii paJi0OaKTUBHOTO BUIPOMIHIOBAHHS, X 3arajgbHa XapaKTEpUCTHKa, 001acTi
3aCTOCYBaHHSL.

Vowisaniitni, cumaTusmiiiai, poTorpadiuni Meromu peectpamii BUIpoMiHIOBaHHS. OCHOBH
HOHI3aIIfHOr0 METOAY peecTpallii paaioaKTUBHOTO BHUIIPOMiHIOBaHHS. lIpuHImMmnoBa cxema
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HoH3aIiiHOro JeTekTopa. BonmprammepHa kpuBa HoHi3aliliHOro aerektopa. Poboui obmacti
HATpyr ifoHi3amiitHOro merexTopa. Momnisamiiini kamepy Ta niumnpauky. Jliauneank [eiirepa-
Mionnepa. MeTposoridti XapakTepUCTUKN HOHI3AIIMHUX JTIYMIBHUKIB. (DOH 1 Yyac po3/UICHHS,
€(EKTUBHICTb.

SIBUIe CUMHTHUIAINL MEXaHI3M TMpolLeCcy Ta HOT0 BUKOPUCTAHHS 3 METOK peecTparii
PaioaKTHBHOTO BUIIPOMIHIOBAHHS. PEUOBMHM CUMHTHISATOPH, 1X KiIacuQikaiis, MPUKIAIH.
[TpuHIIMTIOBa cXeMa CIMHTHIISILIAHOTO JYUIBHUKA Ta TMPUHIUI HOro poOoTu. MeTpomoriuHi
XapaKTEePUCTHKH CIUHTHISIIMHUX JTIYMIBHUKIB. (JOHOBUN CHTHAJI, Yac PO3JAUICHHS IMITYJbCIB,
edexTuBHICTh. O01aCTI BUKOPUCTAHHS CHMHTHIISAIINHUX JITYUITBHUKIB.

dotorpadiuni meroau peectpailii BunpominioBaHHs. CyTh Ta epekTuBHicTH MeToxy. O0macTi
3aCTOCYBaHHSL.

XiMi4HI JO3UMETpU: TIIOKO3HUU Ta “‘3ani3Huii” (Fez+/Fe3+). MeToarka BHKOPHCTaHHS Ta
peectpallii paaioaKTUBHOTO BUTIpOMiHIOBaHHs. O01acTi 3aCTOCYBaHHSI.

y-Cnexrpockoris. Cyre MeTomy. MeToauKa KUTbKICHOTO Ta SIKICHOTO aHaiizy. MeTposoriusi
xapakrepucTuku. O01acTi BUKOPHCTAHHS.

AxruBaniiiauid ananiz. CyTb MeTOy Ta HOro pisHOBHIM. MeTo/uKa KUTbKICHOTO Ta SIKICHOTO
a”aiizy. Merposoriuni xapakrepuctuku. O6macti BUKOpUCTaHHs. PajiomerpuyHe TUTPYBaHHS
Ta TUTPYBAHHS Y-TIPOMEHSIMHU.

Jleski acmekTH NpUKIAgHOI pagioximii. Ximis saepHoro nanbHoro. OCHOBM  sIIEpPHOTO
NAJMBHOTO IMKIy. SnepHi peaktopu. TexHomoris mnepepoOKd ONPOMIHEHOTO SIEPHOTO
najabHOro. TeXHOINIOTiS 3HEUIKO/KEHHS paJioaKTHBHHUX BIIXOMAiB: 30ip, TpaHCHIOPTYBaHHI,
OUHCTKA, IepepoOKa, 30epiraHHs.

BuxopuctanHs paaioOaKTHBHUX I130TOMIB B XIMIYHUX JOCHIIPKEHHSIX: BUBYCHHS MEXaHI3MY
XIMIYHUX pEakiliif; BUBYCHHS KOMILIEKCOYTBOPEHHS B PO3YHMHAX; BU3HAYCHHS MPYKHOCTI apu
BAXKOJIETKMX PEYOBUH, BHU3HAa4YeHHs Koe(ilieHTIB audy3ii; BU3HAUYEHHS AaKTUBHOCTI
KaTaJi3aTopiB. AHANIITHYHE BUKOPUCTAHHS METOIY Pai0aKTUBHUX 1HIUKATOPIB.
PanioakTUBHICTD  30BHIIIHBOTO  CepeloBUINA. PasmioxXiMis 30BHIINIHBOTO  CEPEIOBHIIIA.
Oco06mMBOCTI 00’€KTIB JOCHIIKEHHS. XapaKTepUCTUKA 1 JUKepela yTBOPEHHS paliOaKTUBHHUX
Bigxo/iB. PafioakTHBHI BIIXOAH 1 HABKOJHIIIHE CEPEOBHIIIE.

MEPEJIIK PEKOMEH/JIOBAHOI JIITEPATYPU
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OCHOBHI IIMTAHHS 3 IUCHUIIJITHA
“@I3UKA”
1. Mexanika
1.1. OcHOBU KiHEMaTHKH.
Mexaniunuii pyx. Cucrema Biiky. BigHocHicTe pyxy. MartepianibHa Touka. TpaekTopis.

[nax i nepeminiens. Bunkicts. JlogaBaHHs MIBUIKOCTEH.

HepiBaomipauii pyx. CepeaHsi i MUTT€Ba MIBHIKICTb. PiBHOMIpHUI 1 pIBHONPUCKOPEHHIA

pyxu. IIpuckopenns. I'padiku 3aneXHOCTI KIHEMAaTHUHUX BEJIMYHMH BiJ Yacy MpH PIBHOMIPHOMY i
PIBHOIIPHCKOPEHOMY pyXaXx.



PiBHOMIipHUIT pyx mo komy. Ilepion i1 wactora. JliHiiiHa 1 KyToBa mBHAKOCTI. JloleHTpOBE
MPUCKOPEHHSI.

1.2. OcHOBHU IUHAMIKH.

[Nepmmii 3akoH Hetotona. IneprianbHi cuctemu Bifiky. [Ipunuun BinHocHocTi ["aminest.

Bzaemonis Tin. Maca. Cuna. JlomaBanus cui. [pyruit 3akon Hprorona. Tpertiif 3akoH
Herorona.

I'paBiraniiini cuin. 3aKOH BCECBITHBROTO TskiHHS. Cuia TsoKiHHS. PyX Tina min gi€ro cuiu
TSDKIHHSL.

Bara tina. HeBaromicts. Pyx mtyuynux cynytHukis. [lepina kocMiuyHa MBUAKICTS.

Cuna npyxHocrti. 3akoH ['yka. Cuna tepts. KoeoirieHT Teprs.

MoMeHT cuii. YMOBU piBHOBaru Tija. Buau piBHOBaru.

1.3. 3akoHu 30epeKeHHS B MEXaHIIIi.

Imnynbe Tina. 3akoH 30epexeHHs IMITYNbCy. PeakTuBHUH pyX.

Mexaniuna poOora. KinernyHa Ta moTeHIiajgbHa eHeprii. 3akoH 30epeXeHHs eHeprii B
MexaHiyHuX mponecax. [lotyxnicts. Koedimient kopucHoi aii. IIpocti MexaHi3Mu.

1.4. EnemeHTH MEXaHIKH PIAWH Ta Ta3iB.

Tuck. 3akon Ilackans ans pingun Ta rasis. ATMochepauii TucK. THCK HEPYXOMOi piJMHU Ha
JIHO 1 CTIHKHY MOCYJUHH. ApXiMeI0Ba Cuia. Y MOBH IJIaBaHHA T

2. MonexyJsipHa ¢i3uka i TepMoauHaMika

2.1. OcHOBU MOJIEKYJISIPHO-KIHETUYHOT TEOPii.

OCHOBHI TOJIO)KEHHSI MOJICKY/SIPHO-KIHETUYHOT Teopii Ta iX JOciifHEe OOTpYHTYBaHHS.
Maca i po3mip mousiekyn. Crama ABoranpo. CepenHsi KBagpaTH4Ha MIBUJAKICTh TEIJIOBOIO PYXY
mouekyn. Jocmin HlrepHa.

IneanbHuii ra3. OcHOBHE pIBHSHHS MOJICKYJISPHO-KIHETUYHOI Teopii iaeasbHOro rasy.
Temneparypa Ta i BumiproBanss. Illkana abcoMOTHUX TeMIepaTyp.

PiBHsIHHS cTaHy ifeanbHOro rasy. [3omporecu B rasax.

2.2. OCHOBHU TEPMOIMHAMIKH.

TennoBuii pyx. BuyTpimHs enepris ta cnocodu ii 3miau. Kinbkicts Temmoru. IIutoma
TEIUIOEMHICTh pedoBUHHU. PoOoTa B TepmoauHamili. 3akoH 30epe’keHHs eHeprii B TEIUIOBUX
nporiecax (mepHnii 3aKOH TEPMOJMHAMIKH). 3aCTOCYBaHHS MEPLIOTO 3aKOHY TEPMOJIUHAMIKU 10
13omporieciB. AxiabaTHU mporiec.

HeoGopotHicTe TemoBux mporeciB. IlpuHnun nii teroBux aBuryHiB. KoedimieHt
KOPHCHOI /i1 TETJIOBOTO ABUTYHA 1 HOTO MaKCHUMaJlbHE 3HAYECHHSI.

2.3. BnactuBoCTI ra3is, piiuH i TBEPAUX Til

[TapoyrBopennst (BunapoByBaHHs Ta kwumiHHS). Konzgencamis. [lutoma TemoTa
napoyTBopeHHs. HacnueHna 1 HeHacuueHa mapa, iXHi BIacTUBOCTI. BinHOCHa BoJyoricTh MOBITPA Ta ii
BHUMIPIOBaHHS.

[TnaBnennst 1 TBepaneHHs Tin1. IluToma Temnora ruiaBineHHA. Temora 3ropsiHHS MajuBa.
PiBHSIHHS TemI0BOro GanaHCy JUIsl HAUIPOCTIIIMX TETJIOBUX MPOIIECIB.

[ToBepxHeBuit HaTAT pinuH. CHila MOBEPXHEBOTO HATATY. 3MouyBaHHs. KamiispHi sBuina.

Kpucraniyni ta amopdni Tima. MexaHiuHi BIacTUBOCTI TBepAUX Til. Bumu nedopmartiii.
Mopyns FOnra.

3. EnekTpoaunamika

3.1. OcHOBH €NIEeKTPOCTATUKH.

Enexrpuunuii 3apsa. 3akoH 30epeskeHHs eIeKTpUIHOro 3apsay. 3akoH KymnoHa.
Enexrpuune none. HampyxeHIiCTh e1eKTpUIHOTO 1oJist. [[puHIMI cymnepno3uiii moJiB.

[TpoBitHUKM Ta MAIETEKTPUKHA B EICKTPOCTATUYHOMY TMoJii. JlienekTpuyHa NPOHHUKHICTH
PEUOBHH.

Pobota enekTpHYHOTro MOJIs MpH MepeMilieHHi 3apsny. [oTenmian i pi3HUIS MOTEHINATIB.
Hanpyra. 3B'130K MK Hanmpyroxo i HarpyXeHiCTIO OJHOPIAHOTO €JIEKTPUYHOTO OIS



Enexrpoemuicts. Konnencaropu. EnekTpoeMHICTh MIOCKOTO KOHJEHCaTopa. 3'€IHAHHS
KOH/IEHCATOPIB.

Eneprist enekTpuyHOro moJs.

3.2. 3aKOHH MOCTIHHOTO CTPyMY.

Enextpuunuii ctpyM. YMOBU iCHYBaHHS €leKTpUYHOTO cTpymy. Cmia crpymy. 3akoH Oma
s auvisHKkA kona. Omip mpoBigHuKiB. [locnimoBHe Ta mapanenbHe 3'€JHAHHS TPOBITHUKIB.
Enexrpopymiiina cuna. 3akoH Oma Juis moBHOro Kojia. PoGoTa 1 MOTYKHICTH €JIEKTPUYHOTO
ctpyMy. 3akoH Jxxoyns-JIenia.

3.3. EnextpuuHuii cTpyM y pi3HUX CepeIOBUINAX.

Enexktpuunuii ctpym B Metanax. EnekTpoHHa MpOBiAHICT MeTadiB. 3aJleXKHICTh ONOPY
METaJIB B Temreparypu. HaampoBiaHICTb.

EnekrpuuHuii CTpyM y pO34YMHAX 1 pO3IUIaBaX EJIEKTPOJIITIB. 3aKOHU EJIEKTPOIIi3y.
3acToCyBaHHS €JIEKTPOII3y.

Enexkrpuunuii ctpym y razax. HecamoctiiiHuii 1 camocTiinuii pospsau. IIoHATTS mpo
I1a3Mmy.

Enextpuunuii ctpym y Bakyymi. Tepmoenektponna emicig. lioa. EnekrpoHHO-TIpoMeHeBa
TpyOKa.

Enexktpuuynuii cTpymM y HamiBIpOBIAHMKaX. BiacHa Ta JOMIIIKOBA €JIEKTPONPOBITHICTH
HANIBIPOBIIHUKIB. 3aJIe)KHICTh ONOPY HAMIBIPOBIIHUKIB Bil TeMIepaTypu. EnexTpoHHO-1ipKOBUI
nepexia. HamiBnpoBigaukoBuit nion. TpaH3ucrop.

3.4. MarHitHe 1oJie, eIeKTPOMarHiTHa 1HTyKITis.

B3aemonis ctpymiB. Marnithe nose. MarHitHa iHaykiis. 3akon Amnepa. Cuna Jlopenna.

MarsiTHi BIaCTUBOCTI pe4OBHH. MarHiTHa MPOHUKHICTh. DepoOMarHeTHKH.

MarniTHul MOTIK. SIBUIIE €NeKTPOMArHiTHOI IHAYKIT. 3aKOH eJIeKTPOMAarHiTHOI 1HIyKITii.
[TpaBuno Jlenna. SBuiie camoinaykiii. [HAykTHBHICTE. EHEpPrist MarHiTHOTO mMOJIS.

4. KosuBanus i xBuii. Onruka

4.1. MexaHi4HI KOTUBaHHS 1 XBUIII.

KonuBanpauii pyx. BinbHi MexaHiyHi KonuBaHHS. ['apMOHIYHI KOJIMBaHHS. 3MiLICHHS,
aMIUIITy/1a, Tepios, 4actora i (pasa rapMOHIYHUX KoiMBaHb. KoNMBaHHS BaHTaXy Ha MPYXKUHI.
MareMaTHuHUI MasTHUK, IEPIO]] KOJIMBaHb MAaTEMAaTHYHOTO MasiTHUKA. [lepeTBOpeHHs eHeprii npu
rapMOHIYHUX KOJHMBaHHAX. BUMyIeH1 MexaHiqH1 KOJIMBaHHA. SIBUIllEe pe30HaHCY.

[TomupeHHss KOMMBaHb y MNPYXKHHX cepenoBumiax. [lomepeuHi Ta MO3I0BXKHI XBUIII.
JloBxkrHa XBWII. 3B'S30K MDK JOBXKHHOK XBWJII, IIBUAKICTIO ii TOIIMPEHHS Ta MEPiOJOM
(4acToTor0).

3BykoBi xBuii. [IIBuaKicTh 3ByKy. ['yuHICTB 3ByKY Ta BHCOTa TOHY. [H(pa- Ta yIbTpa3ByKH.

4.2. EnexTpoMartiTHi KOJMBaHHS 1 XBUJIL.

BinbHI eneKTpoMarHiTHi KOJUBAaHHS B KOJNUBAJIbHOMY KOHTYpi. IlepeTrBopeHHst eHeprii B
KOJIMBAJIbHOMY KOHTYpi. BiiacHa yactoTa i mepioJ1 eeKTpOMarHiTHUX KOJHBaHb.

Bumymieni enekTpuuHi KOJMMBAaHHA. 3MIHHUM €JIEKTPUYHUN CTpyM. [ 'eHepaTop 3MiHHOTO
cTpyMy. Enekrpuunuii pe3oHaHc.

Tpancdopmarop. Ilepenaua enexTpoeHeprii Ha BEIHMKI BiICTaHi.

EnexrpomarnitHe mose. EnekrpomarHiTHi XBWJII Ta MBUAKICTH ix mommpenHs. llkama
€JIGKTPOMATHITHUX XBWJIb. BIaCTUBOCTI €IEKTPOMArHiTHOIO BUITPOMIHIOBaHHS PI3HUX Jl1alla30HiB.

4.3. OnTHKa.

[TpstMONIHINHICTS MOMIMPEHHS CBITIA B OJHOpILIHOMY cepenoBuii. [IIBuakicTh cBiTia Ta ii
BUMIPIOBaHHS.

3akonu BinOMBaHHSA cBiTia. [IoOynoBa 300paxeHp, SKi 1a€ MI0CKE A3EPKaJo.

3aKOHU 3aJIOMJICHHS CBiTJa. AOCOMIOTHUH 1 BITHOCHUHM TMOKa3HUKU 3ajoMieHHS. [loBHE
BIIOMBaHHSL.

Jlinza. OnTtryHa cwia miH3u. @opMyna ToHkoi JiH3U. [ToOynoBa 300paxeHp, AKi 1a€ TOHKA
JiH3a.



InTepdepeniis cBitia Ta i IpakTUYHE 3aCTOCYBAHHS.

Hudpaxiist ceitna. Audpakiiiiai rpaTku Ta iX BUKOPUCTAHHS AJS BU3HAUCHHS JOBXKUHH
CBITJIOBOT XBUJI.

Hucnepcis citna. HenepepsHuii 1 niHiituacTuil cniekrpu. CrieKTpaibHHMA aHai3.

[MTonspu3artist cBiTIA.

5. KBanrtoBa ¢iznka. EnemenTn Teopii BitHocHOCTI

5.1. EnemenTu Teopii BiTHOCHOCTI.

[Mpunmunu  (nmoctynatu) Teopii BimHocHOcTi EifHmiTeitHa. PensTuBiCTCHKMIA 3aKOH
J0JJaBaHHS IBUJKOCTEH. 3B'I30K MK MacoIO Ta EHEeprielo.

5.2. CBITIIOB1 KBaHTH.

Inore3a ITnanka. Crana [lnanka. Kantu cBitna (portonn). doroedexT Ta #HOro 3akoHM.
PiBusinns Efnmreitna ans dotoedexty. 3acrocyBanHs (oToedexTy B TexHimi. THCK cBiTia.
Hocnig JIebenena.

5.3. ATom Ta aTOMHE SIpO.

Hocnix Pesepdopaa. Anepua monens aroma. KBantosi mocrynatu bopa. BunpomintoBanHst
Ta MOTJIMHAHHS CBITJIa aTOMOM. Y TBOpEHHS JiHiifuactoro cnekrpa. Jlazep.

Cknan sigpa aroma. [3otonu. Eneprist 3B's3ky atoMHux saep. SnepHi peakuii. [loain saep
ypany. Snepuuii peakrop. TepmosiaepHa peakiis.

PagioaktuBHicTh. Anb(a-, Oera-, TramMMa-BUIPOMIHIOBaHHSA. MeTtonu  peecrparii
10HI3yI04OTO BUIIPOMIHIOBAaHHS.
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OCHOBHI IMTAHH4 3 TUCLHUIIJITHA
«KLUIBHAN KYPC IIPUPOIO3HABCTBA»
Tina HaBKOJIO Hac. XapaKTEPUCTHKH T, iX BUMIPIOBaHHA.
PevyoBunu. @i3M4HI BIaCTUBOCTI PEYOBHH.
BractuBoCTi TBEpAUX Tid, PiIUH 1 ra3is.
ATOMHM 1 MOJIEKYIIH.
Hudysis.
PizHOMaHITHICTD peuyoBHH. HeopraniuHi Ta opratiyHi peuoBUHH y HAlOIMIKIOMY OTOUEHHI
JIFO/IMHU.
Yucri peuoBunM 1 cymimi. Criocobu po3auieHHs cyMilIe.
SBuma npupoau. Oi3uyHi sIBUIIA, X PI3HOMAHITHICTb.
9. XimiyHi sBuIa, ix o3Haku. ['opinns. ['HUTTSL.
10. TloBToproBaHicTh siBUIL. B3aeM03B 30K SBUIIL y IPUPOII
11. Hebo i HebecHa cdepa. HebecHi ciTuna.
12. Buaumi pyxu CBITHIL

ok wdpE



13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

56.
57.

[MonsTTs Cy3ip’s.

3HaueHHs 30psIHOTO Heba B ICTOPIi JIFO/ICTBA.

HebecHi Tina.

30pst — caMOCBITHE HEOECHE TLIO.

BinMiHHOCT1 MK 30psIMH.

MiX30psiHHIA IPOCTIp.

IInaneru. ConsiuHa cuctema.

BigMiHHOCTI MDK IIaHETAMH.

30psiHI CHCTeMU — TaJlaKTUKH.

Bceecsir 1#ioro ckinaiosi.

Jlronuna 1 BeecBit. AcTpoHOMIs — Hayka, 110 BUB4Ya€e BcecBir.

MeTtou Ta 3ac00M aCTPOHOMIUHUX JTOCIIKECHb

®opma i po3mipu 3emui. Buyrpimras 6ynosa 3emii.

Pyxu 3emui.

ITopu poky.

Micsiup — cynyTHUK 3emiti. COHsIUHI Ta MiCSUH1 3aTEMHEHHS.

Cnoco6u 300pakeHHs 3eMITi.

[pyHT, Oro 3Ha4YEHHS i BIACTUBOCTI.

Jlorisan 3a rpyHTOM.

[ToBiTpst — cymirl ra3iB. 3Ha4E€HHS MOBITPS.

BnactuBocTi noBitps.

Bona na 3emui. Bractusocti Boau. Tpu ctanu Boau. Komaoroo6ir Boaw.

Bopa — po3unnHuk. Po3unHHI it HEpO3UMHHI PEUOBHHH.

Po3unnu y npupoi.

3Ha4YeHHs BOJU Y PUPOIL.

BukopucTanHs BoAM JTIOIUHOIO

Opranizm 1 fioro BnactuBocti. KitituHHa 6y0Ba opratiamis.

PizHomaHiTHICTH OpraHi3miB: Pociaunu, TBapunu, I'pubu, bakrepii.

YMOBH )KUTTS HA IJIaHET] 3eMIIsl.

CepenoBuiie ®UTTS. YNHHUKY cepeaoBuUIla. BruiuB Ha opraHi3sMu YMHHUKIB HEXXHUBOT
HIPUPOAH.

[TpucTocyBaHHS OpraHi3MiB J0 NEPIOJUYHUX 3MIH YMOB CEPEAOBUIIIA.
Pi3HOMaHITHICTb CEepEAOBHUII KUTTS 1 IPUCTOCYBAHHS OPTaHi3MIB J10 JKUTTS B KOXKHOMY 3 HHX.
HazemHoO-TIOBITpsiHE CepeiOBUILIE.

BojHe cepenoBuiie KUTTs. [pyHTOBE CEpeIOBHIIIE HKUTTS.

BriuB Ha opraHi3Mu YMHHHKIB JKHBOT IPUPOAU. B3aeM03B 13k MDK OpraHizsMaMu.
CniBicCHYBaHHS OpPTraHi3MiB.

VYrpynoBaHHs OpTraHi3MiB.

Exocucremu.

PocnuHHuU 1 TBAPUHHUHN CBIT CBO€T MICIIEBOCTI

JlronuHa — yacTUHA NPUPOJIH.

3B’SI130K JIFOAUHHU 3 IPUPOJIOIO.

3MiHU B IPUPO/], 1110 BUHUKAIOTh YHACIIIOK IPUPOJIHUX YUHHUKIB 1 JISIBHOCT1 JTFOAUHHU.
Exonoriuni mpoGiemu ta ix po3B’si3yBaHHs (30epeKeHHs 0I0JIO0TTYHOTO PISHOMAHITTS,
60poTb0a 31 3HUILEHHSM JICIB 1 OIYCTEIIOBAHHIM, 3aXUCT IUIAHETH Bij 3a0pyAHEHHS pI3HUX
BH/IIB).

OxopoHa IpUpPOIH.

YepBoHa kHUTa YKpaiHu. 3aoBiAHUKY, 3aKa3HUKHU, HALlIOHAJIbHI MAPKH Ta IXHE 3HAYCHHS IS
30epexKeHHs IpUpoaAn 3eMIli
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KPUTEPII OLIIHIOBAHHSI

[Topsimok mpoBeAeHHS Ta KpUTepii OLIHIOBAaHHS BCTYMHHUX BHUIPOOYBAaHb PETYIIOETHCS

[TonoxeHHSAM TPO OpraHizalilo BCTYMHUX BHUIIpOOyBaHb y IlpukapnarcbkoMy HalioHaJIbHOMY
yHiBepcuteTi iMeHi Bacuns Credanuka”.



