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JIBH3 «YKI'OPOJICHKUI HAITIOHAJIbHWM YHIBEPCUTET»
[TpuiimansHa KOMicist

NPOI'PAMA

(haxoBOTO BCTYMHOTO BUIIPOOYBAaHHS
JUIs BCTYITHUKIB HA HABYAaHHS 32 OCBITHIM CTYIIEHEM «MaricTp»
3a criemiaibHicTio 102 Ximist (OHIT «Ximis»)
(na ocHoBi 3100yToro OC «bakanaBpy, «marictp» Ta OKP «cnemiamicTty)

MosiciwoBanbHa 3anucka 10 [Iporpamm (daxoBoro BUIpPOOYBaHHS JJsi BCTYITHHKIB Ha
HaABYaHHS 3@ OCBITHIM CTyIIeHeM «Marictpy 3a crnemianbHicTio 102 Ximis (OHIT «XiMmis») Ha OCHOBI
3n00yroro OC «bakanaBpy, «marictp» Ta OKP «cneriamicTy.

Ilepeaik ¢axoBux HaBYAJbHMX JUCHMILUIIH, 3 SIKUX NPOBOJMTHCS BCTYIIHE
BUNIPOOYBaHHS:

3aranpHa Ta HEOpraHiyHa XiMist

AHaniTH4Ha XiMis

OpraniuHa ximist

diznyHa Ta KOoigHa XiMisd

Temu HAaBYAJBHOI0 MaTepially Ta Mepesiik NUTAHb

OcHoBHi moHATTH Ximii: XimiuHa pedoBUHA Ta 11 CKI1a10Bi (aTOMHU, MOJIeKyIH, i0HH). [IpocTi
Ta CKJIaJHI PEYOBHHH. XIMIYHHMKA eraeMeHT. Di3uYHI BEIMYMHU B XiMii: Maca, 00’€M, KUIBKICTh
PEYOBMHHM, TYCTHHA, BIJHOCHA aTOMHA OJMHUIII MacH, BIJHOCHa aTOMHA Maca, BiJHOCHA
MOJIEKYJIsIpHA Maca, MOJIIpHa Maca, MOJIIpHUI 00’€M, BIIHOCHA I'YCTHHA I'a3iB, TUCK, TEMIIEpaTypa,
Yac, KOHLIEHTpAIlisl, MBHUIKICTh XIMIYHOI peakiii, eJIeKTPUYHUIN 3apsja, TOmO. 3aKOH Ta YHCIO
ABorazpo. MonspHa maca. MonspHuil 06’eM. BaroBa ta 06’€MHa 4acTKU peYOBUHH Ta XIMIYHOTO
€JIEMEHTA.

OcHOBHi 3aKkoHM XiMmii: 3akoH 30epekeHHs Macu PEYOBMHH IIiJ] Yac XIMIYHMX peakxiii.
3aKOH €KBIBAJIEHTIB. 3aKOH CTaJIOCTI CKJIaJy pEYOBMHU. 3aKOH KpaTHMX BIJHOIIEHb. 3aKOH
00’eMHUX BiJHOLIEHb. 3aKOH ABOTaJpo Ta ioro Hacmiaku. PiBHsaHHS MenneneeBa-Knaneiipona.

Cucrematuka i HOMEHKJATypa HeopraHiyHux cmoJuayk: IIpocti pedoBuHH. 3arajibHa
XapaKTepUCTHKa eJIEMEHTIB-HEMEeTalliB Ta eneMeHTiB-MeTaniB. CkiagaHi pedoBuHH. Oxkcuau. Tumnu
okcuaiB. ConerBopHi okcuau. OCHOBHI, KHMCIOTHI, amdorepHi okcuau. Ilepoxkcuau. 3mimiaHi
(mongiiiHi) okcuau. HeconerBopHi okcuau. Homenknatypa okcuaiB. CriocoOu 100yBaHHS OKCHJIIB.
XiMI4HI BJIACTUBOCTI OKCHJIB. 3aJIeKHICTh BJIACTHBOCTEH BiJl THUITY XIMIYHOTO 3B 53Ky Ta BiJ
CTYNEHsI OKHCHEHHsS ejeMeHTy B okcual. ligpoxcuau. Tumm rigpokcuaiB. OcHosu. Jlyru.
Homenknarypa ocHoB. AM(oTepHI TiIpOKCHAN, cIOcOOU iX J0OyBaHHS Ta XIMI4HI BJIACTHUBOCTI.
Kucnoru. Cnocobu knacudikarii kuciot. Kiacudikaris KucioT 3a ckiaagoM. be3kucHeB1 KUCTOTH.
[Ipocti KHMCHEBMICHI KHUCIOTH. [3omomikucimoTu. ['erepomomikucioTu. MeTa-Ta OpPTOKHCIOTH.
OCHOBHICTb KUCIJIOT Ta iX Kiacuikaiis 3a ocHOBHIcTIO. Kiacudikariist KUCIIOT 3a iX MOBEIIHKOIO B
OKHCHO-BITHOBHUX peakiisx. Crnocodu moOyBanus kucnot. Comi. Tumm coneit. Cepenni, kuci,
OCHOBHI cousi. BigHomeHHss cosjeil 10 HarpiBaHHs. ['@HeTHUHMI 3B’SI30K MK KJacaMu
HEOPraHIuYHUX CIIONIYK.

Bynosa aroma: Teopii 6ynoBu aroma Pesepdopaa ta bopa. CyuacHi ysBieHHs Ipo CKiaja Ta
OyIoBy aroma: fapo, eleKkTpoH. BuxingHi ysBieHHs kBaHTOBoi MexaHiku. PiBHsHHs Ilpeninrepa.
KBanToBi uncma Ta ix ¢i3udyHuil 3micT. Po3moain eneKTpoHiB B 0araToeneKTpOHHHMX aToMax.
[Tpunuun Ilaymi. IlpaBuna I'yana ta KneukoBcbkoro. bynoBa aromHoro siapa, mpoToH, HEUTPOH.
[3oTomy, 1300apu. PagioakTuBHI enemeHTH. SaepHi peakiii.



Ilepionnunuii 3akoH Ta mnepioaMuyHa cucrema XximMiunux eneMeHTiB /[.I.MeHnaeseeBa:
CyuacHe QopmymoBanHs 3akoHYy. CTpyKTypa MEpIOAMYHOI CHCTEMH: PSIH, TMEpioau, TPYIIH.
B3aeM03B’5130K MiX €JIEKTPOHHOIO CTPYKTYPOIO aTOMIB Ta BIACTUBOCTSAMH XIMIYHUX €JIEMEHTIB, 1X
po3TallyBaHHSIM B TEPIOAWYHIA cHcTeMi. BHyTpilIHS Ta BTOPHMHHA MEPIOJAMYHICTh Yy 3MiHax
BJIACTUBOCTEH XIMIYHMX eNeMeHTiB. Po3mipu aTomiB Ta ioHiB. EHepris i0Hi3alii i CIOpiqHEHICTh 10
enekTpony. EnextponeraruBHICTh enemeHTiB. Kiacudikailis e€leMeHTIB 3a PI3HUMU O3HAKaMH.
[Tepionnynuii 3aKOH Ta MEPiOAMYHA CUCTEMA Y CBITII OyJOBU aToMa.

Ximiunuii 3B’s130k: Teopii ximiuHoro 3B’s3ky Koccenms Ta Jlproica. YMOBH yTBOpEHHS
ximiuHoro 3B’s3Ky. KoBanenTHwuii 38’5130K. MeToa BalleHTHHX 3B’s3KiB. [loysspHuii Ta HEMONApHUNA
KOBAJIGCHTHUM 3B’SA30K. MexaHi3M yTBOPEHHS KOBAJICHTHOTO 3B’S3KY, MOT0 HANpPSIMIICHICTH Ta
KpatHicTh. [i0puam3aiis aTOMHHMX €IEKTPOHHHMX opOitameil Ta OymoBa Monekyild. Merton
MOJICKYJIApHUX ~opOitanmeid. loHHMI 3B’sA30k Ta Horo ocobmuBocTi. BomHeBuit  3B’S30K.
MixmonekynsapHa B3aemozis. Kpucraniunmii cran pedoBuau. BayTpimms OynoBa kpucrany. lonni
kpuctanu. Kpucranu 3 koBaJleHTHUM 3B’ s13KOM. MOJIEKYJISIpHI KPUCTAH.

Po3unnu. Po3umHHMK, po3unHeHa pedoBuHa. Kimacuoikaris po3unHiB. CosbBaTHa Teopis
po3uuHiB. Enepretnynuii epexkt po3unHeHHs. TemaoTH po3uMHEHHs ras3iB Ta TBEPAUX PEUOBHH.
Criocobu BUpaXeHHS KOHILEHTpAIlii PO3YMHEHOI PEYOBHHHU Yy PO3UYMHI: MacoBa, 00’€MHA, MOJIbHA
4acTKa, MOJISIpHA, HOPMajbHA, MOJISUIbHA KOHIEHTPALlis, TUTP PO3YUHY. 3aJEKHICTh PO3UMHHOCTI
TBEPIUX PEUYOBHH BiJ 1X XiMiuHOI mpHpomu Ta Temreparypu. Po3umHHICTH Ta3iB, 3akoH [ eHpi.
BnactuBoCTi pO3YMHIB HEENEKTPOJIITIB: OCMOTHYHMI THUCK, 3akoHu Baut-I'odpda ta Payms.
EOymiockormist Ta KpiocKomis.

Po3unnu esekTpoJirtiB. [IoHMXEHHS THCKY HACHYEHOI MapH PO3UYMHHMKA HaJ PO3YHHOM,
MOHMKCHHSI TEMIIEPATypy 3aMEep3aHHs Ta MIJBUIICHHS TEMIIEPATypu KUIIIHHS pO34MHIB. Pozumnm
PEUOBUH €NeKTpoiTiB. Binxunenus Big 3akoHiB Payns ta Bant-I'odda. [30ToHIUHMN KOEDIIIEHT.
Teopis enekrpositnaHoi nucomiamii CBante Appeniyca. Ctymine aucorianii. Cruia eneKTpoJIiTiB.
Koncranra nucomianii. 3akon po3BeaeHHs OcTBaibia. YsBHA CTYMiHb JAMcOLialii. AKTUBHICTb,
KoeimieHT akTHBHOCTI. loHHA cuia po3unHy. loHHI piBHSHHS peakmiid. JJoOyTOK pO3YMHHOCTI i
T00YTOK aKTUBHOCTI, 3B’SI30K MK HUMH. BruB pisHUX (akTopiB Ha PO3YMHHICTH OocajiB. loHHUI
no0yrok Boau. BoaneBuit mnokasHuk. IHnukaropu. bBydepHi po3unmHM Ta iX BIIaCTUBOCTI.
BrnactuBocTi KHCIOT, OCHOB 1 coslel 3 TOYKH 30pYy Teopii eNeKTPOIITHYHOI AMcoLianii.
KucnorHoocHOBHa (IIpOTOJIITUYHA) pIBHOBAra: CydacHi YsIBJIE€HHS MPO KUCJIOTHU 1 OCHOBHU. ['iaponi3
COJIEH.

OxucHo-BinHOBHI mnpouecu: CTymiHb OKHMCHEHHS Ta HOro BHU3HAYEHHS B CKJIAJOBHX
eJleMeHTax crnoyykd. OKHMCHO-BITHOBHI peakuii. BaxmuBinni OKMCHUKM 1  BiJIHOBHHUKH.
Knacudikamisi OKHCHO-BIIHOBHUX peakuid. Meroau CKiIaJaHHS pIBHAHb OKHCHO-BIJIHOBHHUX
peakuiii. PiBHaAHHsA HepHcTta. BmiamB KuCIOTHOCTI cepeloBHIa Ha Mepedir OKHCHO-BITHOBHUX
peakuiid. OKHMCHO-BIAHOBHI MoOTeHIiasu. EKBiBaJleHT OKUCHMKAa 1 BiJHOBHUKA. Hanpsmoxk
NPOTIKaHHS OKHMCHOBITHOBHUX peakiiil. XiMiuHiI jJKepena eJIeKTPUYHOI eHeprii — rajbBaHIuHI
enemeHTH. EnextpopyimiiiHa cuia rajdpbBaHIYHOTO €leMeHTy. EnexkTpoaHuil moTeHiian Ha Mexi
po3nuty Metan-po3unH. HopManbHi (CTaHIApTHI) €IeKTPOJHI MOTeHIiaiu. BoJIHEBUI eneKTpo.
Psn cranmapTHUX €IEKTPOJHMX TOTEHIamiB MmeTanmiB. [Iporecu mpu enexTposiizi po3iiaBiB Ta
BOJIHUX PpO3YMHIB  €JEKTPOJITIB. 3aKOHM €JEeKTpPOJi3y. 3acTOCyBaHHS  €JIEKTPOJdi3y B
IIPOMUCIIOBOCTI.

KomnuiekcHi cnosyku: bynoBa koopanHaIiiiHUX CONyK Ta iX HOMeHKiarypa. [Ipocroposa
iHTeprpeTalis KoopauHauidHux uyucen. Ilo3acdepni ionu. Ilpupoga XiMIYHOro 3B’SI3KY B
KOOpJAMHAIIMHUX criomyKax. Tumu Ta i3oMepis KOOpAMHALIHHUX crofyk. CTymiHUaTa AUCOLIalis 1
CTyIIHYaTe YTBOpPEHHS KomiuiekciB. KigbKicHa XapakTepHUCTHUKa CTIMKOCTI KOMIUIEKCIB 3a
JIOTIOMOTOF0 KOHCTAHT CTIMKOCTI (CTYIIHYACTI Ta 3arajibHi KOHCTaHTH).

Ximisgs  enemeHTiB-HemeTaJiB:  Po3ramyBaHHs B mepioauMyHiil  cucrteMi.  3MiHA
€JIGKTPOHETaTUBHOCTI €JIEeMEHTIB B mepiojax 1 rpymnax. Ilpocti peyoBuHu: OynoBa Ta aJoTpOIHI
BHJIO3MIHH; 3arajibHi XIMI4H1 BJIaCTUBOCTI (B3a€MOJIisl 3 METaJlaMH, HEMETaJlaMH; BIJHOIICHHS IO
BOJIM, TIAPOKCHJIIB); OKHCHO-BIJTHOBHA 3JAaTHICTh HEMETAJIB; METOIU OJEpPXKAaHHS; 3aCTOCYBAaHHS.



Crnonyku 3 TigporeHoM: 3MiHa KHMCJIOTHO-OCHOBHHX BJACTMBOCTEH IO TMepiofaM 1 TIpymaw;
BigHONIeHHs 10 Boau. OKCHOW: 3arajbHi BJIACTUBOCTI KHCJIIOTHUX OKCHJIIB; 3MiHA KHCJIOTHO-
OCHOBHHMX Ta OKMCHO-BIJIHOBHHX BJIACTUBOCTEH OKCHIIB 3 MAaKCHMaJbHHM CTYNEHEM OKHCHEHHS
€JIEMEHTY B Iepiojax 1 rpymax; 3MiHa KHCIOTHO-OCHOBHMX Ta OKHCHO-BIJHOBHUX BJIACTUBOCTEMH
OKCHJIIB OJTHOTO ¥ TOTO X €JNEMEHTa 3 PI3HUMH CTYNEHSMH OKHCHEHHS;, METOJIU OJCpXKaHHS.
Kucnotn (Tizmpokcuaum HeMmeTamiB Ta JACSKI BOJHEBI CIHOJYKHM HEMETalliB): 3arajbHi XIMidHI
BJIACTUBOCTI, 3MiHAa KHCJIOTHOOCHOBHHX Ta OKHCHO-BIIHOBHHX BJACTUBOCTEH KHCIOT 3
MaKCHMaJbHUM CTYNEHEM OKHUCHEHHsI €JIEeMEHTY B Mepiojax 1 rpymnax; 3MiHa KHCIOTHO-OCHOBHHUX
Ta OKHCHO-BITHOBHUX BJIACTUBOCTEH KHCIOT OJHOTO i TOTO X €JIEMEHTY 3 PI3HHUMH CTYHCHSIMHU
OKHCHEHHSI; METOAM OJICP KaHHSI; 3aCTOCYBAHHSI.

InepTHi ejeMeHTH: 3aranbHa XapakTepucTHKa miarpymnu. lIpocTi pedoBHHM: METOIU
ojepkaHHsA, (i3MYHI Ta XIMIYHI BJIACTHUBOCTI I1HEPTHHUX Tra3iB, 3acTOCyBaHHsS. HalBakiuBinm
CTOJYKH €JIEMEHTIB MiATrPYIIH.

Iigporen: EnekTponHa OyjgoBa aTroMy Ta MOXJIHMBI CTyNeHI OKHUCHEHHs. [lommpeHicTs.
Bopens: Mmetoau onepxanss, Gpi3udHi Ta XiMidHI BIACTUBOCTI, 3acTocyBaHHs. Cnonyku ['izporeny
— TIpUaY, BOJa, IEPOKCU BOJHIO, 1X (hi3UUHI Ta XIMIYHI BIaCTUBOCTI, 3aCTOCYBaHHSI.

Iasorenu: 3arajgpbHa XapaKTEPUCTUKA IMIATPYIH; €IEKTPOHHA OyJOBa aTOMIB; MOIIMPEHHS;
OJlep>KaHHA TPOCTHX pedyoBHH. Di3WYHI Ta XIMIYHI BIIACTUBOCTI TaJOTEHIB, IX 3aCTOCYBaHHS.
['aoreHoBOHI, TaJIOreHOBOJHEBI KUCIOTH Ta ix coii. CHONyKH, B SKUX TaJOTCH BHSBIISIE
MO3UTUBHUI CTYMiHb OKHCHEHHS.

Oxcuren: Enekrponna OynoBa aToMy Ta MOJMIIMBI CTyINeHI OKMCHEHHA. [lommpeHicTs.
AJOTpOIIHI BUI03MIHU: KUCEHb Ta 030H. OJiepKaHHs, BIACTUBOCTI Ta MPAKTHYHE 3HAUYEHHS KUCHIO.
O30H Ta 1oro BracTuBOCTI. OKCUIH, IEPOKCHIH, O30HIIH.

XanbpkoreHu: 3arajibHa XapaKTepUCTHKa XaibKoreHiB. EnekTpoHHa OynoBa aTOMiB.
[Tpuponni cnonyku. OnepkaHHA XaJdbKOTeHIB, (i3WMYHI Ta XiMI4HI BJIACTHBOCTI, 3aCTOCYBAaHHS.
XallbKOrCHOBOJHEBl KHUCIOTH Ta iX coml. JIMOKCHMAW  XalbKOTeHIB Ta 1X  ITOXIJHI.
Tio(ceneno)cynbdatu. Tpuokcua cipku ta Horo BiactuBocTi. CynbdarHa KucioTa: m00yBaHHS,
BJIACTUBOCTI, MpakTUyHe BUKOpUcTaHHs. CynbdaTu.

HiTporen: 3aranbHa XapakTepUCTHKa €JIEMEHTIB MIArpYyNU. BaleHTHI MOKJIMBOCTI aTOMIB.
[Tommpenicts Ta Kpyroo0Oir HiTporeny B npupoji. JJoOyBaHHS Ta BIACTMBOCTI a30Ty. AMOHiak,
Horo noOyeanHa Ta BiactuBocTi. Comi amonito. Hitpuau, amiam Tta imiau. ['igpasun Tta
rizpokcunamid. Okeuau HiTporeHy. HiTpuTHa kucinora Ta meronu ii oJep:KaHHS, BIACTUBOCTI.
Hirparna kucnora, no6yBanHs, BnactuBocTi. HiTpaTtu, iX BIacTUBOCTI, MPAaKTUYHE 3HAUYEHHS.

®ocdop: Ilomupenicts y npuponi. Onepxanns docdopy. Anorpomnisa dochopy. XimiuHi
BrnactuBocTi. [anorenimu ¢ocdopy. Oxcumu dochopy. DochopBMicHI KHCIOTH Ta iX COJI.
®docdopHi 100puBa.

KapGon: 3arasbHa XxapakTepUCTHKa €JIEMEHTIB MmiArpynu. EnexTtpoHHa OyaoBa aToMmiB.
3HaxomKkeHHs B mpupodi. PDi3uuHi Ta XIMIYHI BJIACTUBOCTI alOTPOMHHMX BUA03MIH. KapOimm.
Cnonyku 3 Hemetanamu. [lian. [{ianoBoaeHs Ta 1iaHigHA KUCIOTa. MOHOOKCH KapOOHY Ta HOTO
BiacTUBOCTI. JIlnokcun kapOooHy Ta kapOooHaTHa Kuciota. Kapbonatu.

Cuuiniii: Ilommpenicte cumimito y 3eMHId kopl. OpepxkaHHs, (i3uyHi Ta XIMIiuHI
BiacTUBOCTI KpeMHito. Cuianu Ta ix moxigHi. Okcuau. CuiikaTHi kuciaotd. CuiikaTe (CKIIO,
[IEMEHT TOIIIO).

Bop: [Tommpenicts B npupoai. Onepxanusa Ta ¢i3udHi BIACTUBOCTI Oopy. BigHOoIIeHHs 10
JyriB 1 kuciotT. B3aemonia 3 meranamu 1 HeMeranamu. bopuau. bopanu. Okcunu 60opy. boparhi
KHUCTIOTH Ta iX coni. Terpabopar HaTpiro.

Ximisgs  enemenTiB-MeraniB:  Po3ramyBaHHs B mepiloAMyHId  cucTeMi.  3MiHa
€JIGKTPOHETaTUBHOCTI €JIeMEHTIB B NepioAax i rpymnax. Meraniunuil 3B'a30k. MeTanu: KpucTaaiuHa
CTPYKTypa; 3arajlbHi (I3UYHI BJIACTHUBOCTI; 3arajibHi XIMI4HI BJIACTUBOCTI — B3aEMOMISA 3
HEMEeTaJlaMH, BIIHOILIEHHS 10 BOJH, KUCJIOTHEOKUCHHKIB Ta KUCIOT-OKUCHUKIB. MeTanu B IpUpPOIL.
3aranpHi MeTOonU ofepkaHHs MeTtaniB. CrimaBu Ta TBepal po3unHH. Koposis meraniB. Okcunu ta
TIAPOKCUAM METaNiB: 3arajdbHi XIMIYHI BJIACTUBOCTi; 3MiHa KHCIOTHO-OCHOBHUX Ta OKHCHO-



BiTHOBHUX BJIACTMBOCTEH OKCHJIIB 3 MAKCHUMAIIbHUM CTYIIEHEM OKHCHEHHS €JIeMEHTY B mepiojaax i
rpynax; 3MiHa KHCIOTHO-OCHOBHUX Ta OKMCHO-BIJTHOBHUX BJIACTUBOCTEH OKCHAIB OJHOTO i TOTO K
€JIEMEHTY 3 PI3HUMH CTYIEHSMHU OKUCHEHHS; aM(OTEPHICTh; METOAU OJICPKAHHS.

Jly:kni Metanu: 3arayibHa XapakTepUCTUKA MIATPYIH; 3MiHA B MIATPYIi aTOMHUX Ta 10HHHX
paziyciB, 10HI3aIIfHUX MOTEHLIATIB 1 €IEKTPOHETATUBHOCTI; OyJ0Ba aTOMIB; BaJICHTHICTH 1 CTyIIEH1
OKHUCHEHHsI. 3HaXO/KeHHs B mpupoxi. OmepkaHHs MeTaliB, iX (i3uyHl Ta XiMI4HI BIACTHUBOCTI,
BUKOpHUCTaHHA. OKCUIM Ta TIAPOKCHIIH, iX JOOYBaHHS Ta BiIacTUBOCTI. COli JIy’)KHUX METaNTIB Ta ix
3aCTOCYBAHHS.

Bepuaiii, MarHiii, Jy:kHo3eMe/IbHi MeTaau: 3arajgbHa XapaKTepUCTHKA MIATPYIH; 3MiHA B
APyl aTOMHUX Ta 10HHUX PajiyciB, 10HI3aIMHUX MOTEHITIATIB 1 €JICKTPOHETaTUBHOCTI; Oy/10Ba
aTOMiB; BQJICHTHICTh 1 CTyNEHI OKHCHEHHS. 3HaXOKEHHS y mpuponi, OnepKaHHS MeTamiB, ix
¢i3uvHI Ta XIMIYHI BJIACTHBOCTI, MpaKTH4YHE 3acTtocyBaHHsA. Okcuam Ta rigpokcuau. Coui.
TBepaicTh BOAM Ta METOIM 11 YCYHEHHS.

Ilinrpyna Anwwminiro. 3aragpHa XapaKTepuUCTHKa; 3MiHA B IMATPYII aTOMHUX Ta 10HHHUX
paziyciB, 10HI3aIIfHUX MOTEHLIATIB 1 €IEKTPOHETaTUBHOCTI; OyJ0Ba aTOMIB; BaJICHTHICTH 1 CTyIIEH1
OKHCHEHHSI; 3MiHa CTIHKOCTI BaJ€HTHHX CTaHIB B psany AmomiHid—Tamii—Inaii—Taniii; 3mina
METaJIYHOr0 1 HEMETAJIYHOTO XapakTepy. 3Haxo/UKeHHs B mnpuponi. Pizwyni Ta XiMmiuHi
BJIACTUBOCTI; 100yBaHHA Ta 3aCTOCyBaHHA. OKCUIM Ta TIPOKCUIM: CTPYKTYpPa; KUCIOTHO-OCHOBHI
BJIACTUBOCTI; NpHHOMIM ojepxkaHHsa. Coni AJIOMIHIFO B KaTiOHHIA 1 aHiOHHIA (opmax.
Kpucranorigparu. [Tonsiiini coni. TOKCHUHICTH METAaNIB Ta IX CIOJYK.

IMinrpyna I'epmaniro: 3aranpHa XapakTepHCTUKA; 3MiHA B MIATPYyIi aTOMHHUX Ta 10HHHX
paniyciB, 10HI3alIHHUX MOTEHI[IANTIB 1 €IEKTPOHETAaTUBHOCTI; Oy/10Ba aTOMiB; BAJICHTHICTh 1 CTYIEHI
OKHCHEHHS; 3MiHa CTIMKOCTI BaJieHTHUX cTaHiB B pany I epmanii—Cranym—IlmromOym; 3miHa
METAJIIYHOTO 1 HEMETaJiyHOro XapakTepy. 3Haxo/keHHs B mnpuponi. Di3uuHi Ta XIMiyHI
BJIACTUBOCTI; 10OyBaHHA Ta 3acTocyBaHHsA. OKCHIOM Ta TIAPOKCHIM: iX MOPIBHSUIbBHA CTIHKICTB,
KHCJIIOTHOOCHOBHI Ta OKHCHO-BITHOBHI BJIACTMBOCTI; MPHHIMIHN ojaepxkaHHsA. Coji B KaTIOHHIN 1
a”ioHHIN (hopmax. KucIOTHO-OCHOBHI Ta OKMCHO-BITHOBHI BIacTHBOCTI croiyk enementi(Il) ta
(IY). Tokcu4HiCTh METaJIB Ta iX CIIOIYK.

IMinrpyna Apceny: 3aranbHa XapaKTepUCTHKa MIATPYNU; 3MiHA B MIATPYHl aTOMHUX Ta
10HHHUX pajiycCiB, 10HI3alIHUX MOTEHINAIB 1 €JeKTPOHETaTUBHOCTI; OyJ0Ba aTOMIB; BaJ€HTHICTD 1
CTYIIEHI OKHCHEHHsI; 3MiHa CTIMKOCTI BaJICHTHUX CTaHiB B psany ApceH—Crtubiii—bicmyt; 3MiHa
METAJIIYHOr0 1 HEMETAIIYHOT0 XapakTepy. 3HaXxopKeHHs B pupoAi. OcobnuBocTti OyaoBH; Gi3uyHi
Ta XIMIYHI BJIACTUBOCTI; J00yBaHHS Ta 3acTocyBaHHs. biHapHI cHOJIykM 3 MeTalamMHM Ta
Hemeranamu. Oxcuau. Tigpoxcumu. Apceninu. Apcenatu. Tiocmonyku ApceHy Tta CtuOito.
["anorenigni kommuiekcu Ctubito Ta bicmyTy. OKHCHO-BITHOBHI BJIACTUBOCTI CIOJIYK TpH-Ta
I’ ITUBAJICHTHUX €JIeMEeHTIB. TOKCHYHICTh METaiB Ta iX CIOIYK.

Minrpyna Kynpymy: 3aranpHa XapakTepuCTHKa MIATPYNH; 3MiHA aTOMHUX Ta 10HHUX
paniyciB, 10HI3aIIfHUX MOTEHIIATIB 1 €JIeKTPOHETaTUBHOCTI; 3/aTHICTh €IEMEHTIB JO yYTBOPEHHS
KaTIOHHOI Ta aHIOHHOi ()OpM, KOMIUIEKCOYTBOPEHHS; 3MiHA XapaKTEPHUX CTYNEHIB OKUCHEHHS B
niarpymi. [lommpenns B mnpuponi. PDi3uuHi 1 XiMiIYHI BJIACTUBOCTI; METOAM OJEp KaHHS;
3actocyBaHHs. OKCHUIM Ta TIAPOKCHUIM: KUCIOTHO-OCHOBHI BJIACTUBOCTI; NMPUHIMMIMN JOOYBaHHS.
Coui: KpUCTaJOTiipaTh; COJl B aHIOHHIH 1 KaTioHHIN (opmax. bakrepuiiuana aist 10HIB ApreHTymy.
CBITIOYYTIUBICTh TANOTeHIAIB apreHTyMy. KommiiekcHi conyku. TerpaxiopoaypaTHa KHCIIOTa Ta
ii comi. LliaHigHi koMmruiekcu aypymy. llopiBHsUIBHA XapakTepUCTHKa €JNEMEHTIB TOJIOBHOI 1
MOOIYHOT TATPYTI.

IMinrpyna Iuuky: XapakTepucTUKa eNEMEHTIB; 3MiHAa aTOMHHMX Ta 10HHHMX pajlyciB,
10HI3AIITHUX TIOTEHITIAiB 1 EJEKTPOHETAaTUBHOCTI; OyI0Ba aTOMiB; 3[aTHICTH E€JIEMEHTIB [0
YTBOPEHHS KaTIOHHOI Ta aHIOHHOT ()OpM, KOMIUIEKCOYTBOPEHHS. 3HaXO/KeHHA B pupoi. Pi3uuHi
Ta XIMIYHI BIAaCTHBOCTI; aMalibraMu; J0OyBaHHS; 3aCTOCYBaHHI. OKCUIH 1 TIAPOKCUIN: KUCIOTHO-
OCHOBHI BJIAaCTUBOCTI; MPUHIMIHU ofep>kaHHs. Couni: KpucTanoriapary; coii LluHKy B KaTioHHIH Ta
aHloHHINA (opmax; cnomyku ['igpapripymy(l); Tiapomi3 coseit; KOMIUIEKCHI CITOYKH. TOKCHYHICTD



IPOCTUX PEYOBMH Ta croiykK. llopiBHsUIPHA XapaKTepUCTHKa EJIEMEHTIB TOJIOBHOI 1 MOOIYHOT
MiATpyI.

IMiarpyna Ckanpairo. 3aranpHa xapakrepuctuka enementiB III B miarpymnu; enekrponHa
OymoBa aromiB. IlommpeHHss B TpUpoai. XIMIUHI BJIACTUBOCTI CKaHAIIO, ITpil0, JaHTaHY;
oJlepkaHHs; 3acTocyBaHHSA. OKCHUIU Ta TIAPOKCUIM, COJIi. 3arajbHa XapaKTePUCTHKA JAHTAHOIMIB
Ta akTUHOINIB. EnexTpoHHa OyoBa aToMiB Ta i1 BIUIMB Ha BJIACTUBOCTI JaHTaHOimiB. Kiacudikaris
JaHTaHOIIB. JlaHTaHOiTHE CTHCHEHHA. XIMIYHI BIIACTUBOCTI JTaHTAHOIAiB. OKCUAM Ta T1IPOKCH]IH.

IMianrpyna Turany: XapakTepuCTHKa €IEMEHTIB; OyaoBa aromMy. 3HaXO/HKEHHS B MPUPOII.
@®i3uyHi Ta XiMIYHI BJIACTUBOCTI; OJIep>KaHHs; 3acTocyBaHHA. Okcuau Ta riapokcuan. Croiryku
Turtany(Il), (IV), (III). TuranatHi kucnotu. Turanatu. ['amorenimu turany. [lepokcocnonyku
tutany. KommiekcHi cionyku Tutany.

IMinrpyna Bauaail: XapakrtepucThka eJeMEHTIB Ta OYJOBHM aTOMiB. 3HAXO/DKEHHS B
npupozi. Pi3uyHi Ta XiIMiYHI BJIACTHBOCTI; OJIepXaHHA; 3acTocyBaHHs. OKCHIU Ta TiIPOKCUIM.
Cnonyku Bananiro(I1), (IIT), (IV) ta (V). Comni Banaawmity. OpTo-, MeTa-Ta MMoJIiBaHaIaTH.

IMinrpyna Xpomy: XapakTepucTUKa €JIeMEHTIB; OynoBa aToMiB; BaJCHTHI CTaHHU.
3HaxomKkeHHs B npupoAi. Pi3uyHi Ta XiMIUHI BJIACTUBOCTI; 100yBaHHs; 3acTocyBaHHSA. OKCHAM Ta
TIAPOKCUAM: 1X CTIHKICTh, KHCJIOTHO-OCHOBHI Ta OKHCHO-BIJIHOBHI BJIACTUBOCTI, NPUHIUIH
onepxkanHda. Comi: comi Xpomy(Ill) B karioHHiii Ta anioHHIA ¢opMmax; XpomaTH, MOIiOAATH,
Boib(ppamaTy; BIMB pH Ha B3aEMONEpPETBOPEHHS XPOMATHUX AaHIOHIB; TONIXpOMATH,
MOJTIMOJTIO1aTH, TOJiBOJIb()paMaTH; OKHCHI BJACTUBOCTI XpoMaTiB 1 iuxpomMariB. Kpucranorigparw.
IToxsiitxi coui.

Ilingrpyna Manrany: XapakTepuCTHUKa €JIeMEHTiB. 3Haxo/pKeHHS B mpuponi. PizuyHi Ta
XiMIYHI BIIACTMBOCTi; HOOYyBaHHs 1 3actocyBaHHS. OKCHAM 1 TIAPOKCHUOM: CTIMKICTh, KHUCIOTHO-
OCHOBHI Ta OKHCHO-BIJIHOBHI BiacTUBOCTI. [lOpiBHsIbHA XapaKTepUCTHKA KHCIOTHO-OCHOBHHX
BJIACTUBOCTEH cmonyk MaHrany B pi3HuUX cryneHsx okucHeHHs. Comi: comi Manrany(1l);
MaHraHiTH; MaHraHaTy; nepMaHraHaTi. OKUCHI BIaCTUBOCTI IEPMAHIAHATIB Y KUCIOMY, J1Y)KHOMY
1 HEUTpaIbHOMY CEepEeIOBHIIAX.

Poguna ®@epymy: Xapakrepuctuka enemMeHTIB poaunu Depymy; OynoBa aTOMIB.
3HaxomkeHHss B mnpuponl. Di3uuHI Ta XIMIYHI BIAacTUBOCTI; (epomarHeTusM. Oxcuau Ta
TIAPOKCUAN: KUCIOTHO-OCHOBHI Ta OKHCHO-BIJHOBHI BJIACTHUBOCTI; MpHHLIUINU ojepxaHHsA. Coui:
KpUCTAJIOT1IpaTH; TMOABIMHI coii; ocHOBHI comi. ®eputu, ¢epatu. KommiiekcHi cromyku.
KapOoninu. CrimaBu: yaByHH, CTalli; METOAHM iX O/I€p>KaHHS.

IInatunoigu: XapakTepucTUKa €JIEMEHTIB, OyJoBa aTroMiB. 3HAXOJKEHHS B MPHUPOJI.
@i3uyHI Ta XIMIYHI BJIACTMBOCTI; XIMIYHAa aKTHUBHICTh 3a 3BUYaWHUX YMOB 1 IPH HarpiBaHHi;
BIJIHOIIEHHS 10 KUCHIO, BOJHIO, BOJIM, KUCJIOT, JIYTiB, apchkoi BoAu. Oxcuan 1 rigpokcuau. Coii:
Crionyku 3 HeMmeTanamu. KOMIJIEKCHI CIIONyKM: KaTiOHHI, aHIOHHI Ta HEWTpajbHI KOMIUIEKCH.
['excaxmopruiatuHoBa Kucimota Ta 11 comi. [lOpiBHSHHS BIACTUBOCTEH IIJIATHHOIAIB 3
BJIACTUBOCTSIMU (EpOiIiB.

Metoau BUsIBJIeHHSI Ta po3jijieHHs1 pe4yoBHH: OCHOBHI THUIHM XIMIYHMX peakIii, fKi
BUKOPUCTOBYIOTbCS B aHAJTITHYHIM XiMii: peakiii ocajKeHHs, KOMIUIEKCOYTBOPEHHS, KHCIOTHO-
OCHOBHI Ta OKHCHO-BIJHOBHI pe€akilil. 3arajbHa XapaKTE€pUCTUKAa METOAIB po3auieHHs. OCHOBHI
METOAM pO3AiNIeHHs, iX BHOIp 1 omiHka. ['pymoBi peareHTH, XapakTepHi peakilii Ha KaTIOHM Ta
aH10HM, crienndiuHi Ta celeKTUBHI peakuii. [{poOuuii Ta cucreMaTnyHuii MeToau aHaiizy. OCHOBH
kiacugikanii KaTioHIB Ta aHIOHIB HA TPYIIH.

OcHoBHi noHaTTs TUTpUMeTpii: Kinacudikaiis TuTpuMeTpuyHNX METOIIB aHaii3y. Bumoru
1o peakuiid. Criocobn BHUpakeHHsI KOHIeHTpauii. [lepBuHHI, BTOPUHHI CTaHAApPTH Ta (hiKCaHAIH.
Bumorn 1o Hux. Po3paxyHKH B THTPUMETPUIHOMY METO/Ii aHAIII3Y.

MeTox KMCIO0THO-O0CHOBHOTO TUTpPYBaHHsA: CyTh Metony. PoGoui pozunnu. Knacudikaris
iHauKkaTopiB. KpuBi TUTpYBaHHS CHUJIBHUX 1 ClaOMX KHUCIOT Ta OCHOB. [loxuOku TUTpyBaHHS.
[Tpuknaau 3acrocyBanHs MeTony. Meron penokcumerpii: Cyte meroxy. Knacugikaris meronis
OKHCHEHHSBIJHOBIEHHS.  [naumkatopm  Ta  ix  kimacudikaumis.  KpuBa  TuUTpyBaHHS.
Tepmanranatomerpis, MogomeTpis, GpoMaToMeTpist: po60Ui pO3UMHHM, HPUKIATH 3aCTOCYBAHHS.



Meton ocamxenHs: Orisig oCHOBHHMX MeroniB. KpuBa TuTpyBaHHs. [HAMKaTtopu metomy.
Busnauenns Cl — -ioniB metomamu I'eii-JIroccaka, Mopa, ®onbrapaa, ®asmHca.

KommniiekconomerpuuHe TtutpyBanHs: [lpunnun wmerony. Knacudikamiss cmoco6iB
TUTpyBaHHs. [HIMKaTOpH Ta iX KiIacudikaiis. BuznadyeHHs TBEpAOCTI BOIH.

I'paBimMerpuuHuii anami3z: Bumoru mo ocanis. Oca/KkyBaibHA Ta TpaBiMETpUYHA (DOpPMH.
VYMOBH 0CaIPKEHHsI KpUCTATIYHUX Ta aMopdHuX ocaiB. [Ipuknany rpaBiMeTpUYHUX BU3HAYCHbD.

IHoTrenuiomerpuunuii merox aHamizy: Kracudikamis 1 XapakTepUCTHKa €JIEKTPOZIB,
enexktponu I Ta Il pomy. IHaukaTopHI €JNEKTPOAW 1 €IEKTPOAM MOPIBHSAHHA. MeToaw mpsMoi
MOTEHIIOMETpPii Ta MOTEHIIOMETPUYHOTO TUTPyBaHHA. KpHBI MOTEHIIOMETPHUYHOTO TUTPYBAHHSI.
loHOCENEKTUBHI €NEKTPOIH.

Kysionomerpuunuii mMeron anamizy: 3akonu @apaznes. Tunm peakmiii y KyJloHOMETpii.
Knacudikaiiss KyTOHOMETpUYHUX METOJIIB aHami3zy. KyloHoMeTpis nmpu MOCTIHHOMY MOTEHITIAM 1
KyJIOHOMETPHYHE TUTPYBaHHs. MeTo1u BUMIPIOBAHHS KITBKOCTI €NEKTPUKH.

BoabTamnepometpisi (mossiporpadis): [Ipunuun merony. PiBHsHHS [nbkoBHuYa Ta Horo
NpakTUYHE BUKOpUCTaHHs. [loTeHmian miBXBuII, piBHAHHS NOJIsiporpadivyHoi XBIiI Ta (haKkTopH, SKi
BIUIMBAIOTh Ha MOTeHMian miBxBuii. KinbkicHuil Ta sxicHuil monsporpadiunuit anamiz. CyuacHi
pizHOBHIHOCTI BoibTamiiepomerpii. CyTh METOy aMIIEpOMETPHUYHOTO TUTPYBAaHHSA. Buanm KpuBHX
aMIIEpOMETPUYHOI0 TUTPYBAHHSL.

Cnekrpodoromerpnuni Meroau aHamizy: OOnacTe BUKOPHUCTaHHS 1 TEpPEBard METONY.
3anexHICTh MOTTIMHAHHS CBITJIA BiJl KOHIEHTpAIlii 1 TOBIIUHU IIapy 3a0apBICHOI0 PO3UMHY — 3aKOH
byrepa — JlambGepra -bepa. 3anexHIiCTh TOTJIMHAHHS CBITJIA BiJ JOBXHHH XBWIi. MOJSIpHUI
KOoeQIlLi€HT CBITJIONOTIMHAHHSI. MeToAM BU3HAUYECHHS KOHIICHTpAllii pedoBUH y (HOTOMETpIi.
JudepeHmianbHa CieKTpohOTOMETPIsL.

JlrominecuenTHuii anani3: [punuun metony mrominecteniii. Kinacudixkariis nrominecuenmii
3a TUIIOM JpKepena 30y/KEHHs 1 MeXaHi3MOM BUHHUKHEeHHA. Diyopucienuis ta ¢pochopucieHiis,
0co0IMBOCTI TporieciB. EHepreTHuHMiA Ta KBAaHTOBUH BUXOIM JrOMiHECHeHIlT. OCHOBHI 3aKOHH Ta
npaBuiIa JIOMiHEeCHeHIii. ['aciHHs JToMiHecIeHII1.

ATOMHO-eMiciiifHMI crmekTpajdbHUH aHaJdi3: Meroau SKICHOTO Ta  KIUJIbKICHOTO
CHEKTPaJIbHOTO aTOMHO-EMICIMHOTO aHani3y. BrninmuB pi3HUX (akTopiB Ha BETUYMHY aHAIITUYHOTO
curHainy. Jlxepena aromizanii. Cranpaptu. CnekrpoximiuHi Oydepu. Buxopucranns Tta
METPOJIOTIUHI XapaKTePUCTUKU METOAY. AHAJIITUYHI MOXIMBOCTI Ta XapaKTEPUCTUKH METOAY
noiayMm'sHOi oTomeTpii. AnapaTypa Merony. MeToau BU3HAUEHHs JIY>KHUX eleMeHTiB. dakropu,
AK1 BIUIMBAlOTh HA BEJIMYMHY Ta BIATBOPIOBAHICTh AHAJIITMYHOIO CHUTHAlIy B MOJYM'SHIN
doromerpii.

ATomHO-a0copOuiiiHa  cmekrpockomia:  IlpuHunun  metogy — aToMHOAOcoOpOLIHHOT
cnekTpockomnii. [IpuHuMIOBa cxema BHUMIPIOBaHHS aHAJIITUYHOro curHairy. OCHOBHI Jpkeperna
atomizaii. IlomymMeHeBI Ta eNEeKTPOTEpMIYHI aToOMI3aToOpH, IiX AaHATITHYHI MOXKJIMBOCTI Ta
METPOJIOTI4HI XapaKTEePUCTUKH.

Xpomarorpagia: Ilpunuun xpomarorpadiuHoro posauvieHHs. (Cxema  Cy4yacHOro
xpomarorpada. Knacugikamii xpomarorpadii: 3a arperaTHUM cTaHOM (a3, 3a MeEXaHI3MOM
€JIEeMEHTapHOI'0 aKTY, 3a CIIOCOOOM BIJTHOCHOTO NepeMilieHHs (a3, 3a anaparypHuUM o(OpMIICHHIM
npoiiecy, 3a npu3HayeHHsM. ['padiuHa 3aneXHICTh IHTEHCUBHOCTI aHAJTITUYHOTO CUTHAIY BiJ 4acy
y KOJIOHKOBIM Xpomartorpadii — sKiCHUH Ta KulbKicHUH anami3. Kpurepii edekTuBHOCTI
xpomarorpadii — 4uciIo TEOPETUUHUX TapiJIOK T4 BUCOTA €KBIBAJIEHTHA OJHINA TEOPETUUHIN Tapiili.
TexHika IpoBeAEHHS PO3UIEHb METO1I0M ToHKoIapoBoi xpomarorpadii (THIX). Po3paxynok Rf'y
TOHKOIIAPOBIiH Ta maneposiit xpomarorpadii.

Ximisi opraHiyHuUX cnoJiyk: 3arajgbHa XapaKTepUCTHKA CIIOIYK Ta iX OCOOJIMBOCTI, TEOPis
O6ynoBu byrtneposa. CydacHa Teopis ximMiuHoi OynoBu. EneKTpoHHI ysBICHHS B OpraHiuHii Ximii.
AtomHi opbOitani KapOony. fAume riOpumumzarnii: sp 3-, Sp 2-ta sp-riOpuausaris. ['omomorivni
psnu. Kondopmarii kapoonoBoro nanutora. [Ipoct (oxuHapHi) Ta KpaTHI KOBAIEHTHI 3B’SI3KU; G-
Ta T- 3B A3KU. [30Mepis: NaHIora — HOpMajibHOT Oy/IOBU Ta PO3TalyKeHH; MMOJI0KEHHSI KpaTHOTO
3B’SI3Ky; TIOJIOKEHHS 3aMICHHKIB;, MDKKIAcOBa 130Mepisl; CTEpeoi3oMepis — J3epKajibHa Ta



reomMeTpudHa (muc-, TpaHc-izomepis). B3aemHuii BrmB aromiB y Moiekynax. Kow’rorarmis sk
B3a€EMOJIiSI 3B’sI3KIB 1 atoMiB. IlepexkpuBanHs opOitaneil. JloBKMHA Ta HANPaBJICHICTH 3B’ SI3KY.
Crioco6u 300pakeHHs MOJIeKyJIIpHUX opOitaneii. Kimacudikarisi, B OCHOBY sIKOi IMOKJIaieHa Oy10Ba
naniora. Kiacu opraniuamx croiyk. Pagukanu Ta (yHKIioHaNBbHI Tpynu. BanuBimi kiacu
OpTraHIYHUX CIIOJYK.

Aaxanm: bynoBa monekyn. ®i3uyHi BIACTUBOCTI. XIMIYHI BJIACTMBOCTI: TaJOTCHYBaHHS,
HITpyBaHHS, Cylb(yBaHHs, CyIb(POXJIOPYBaHHS, OKMCHEHHS, IETiApyBaHHS, KpekiHr. [Ipupomni
JoKepena Ta METOIM CUHTE3Y: T1JIpyBaHHS HEHACUYEHUX BYIJIEBOIHIB, BIAHOBIEHHS PI3HUX KJaciB
OpraHiuHUX CIIONYK, peakiis B’ropma, nekapOokcuiayBaHHS coyield KapOOHOBUX KHCIOT (peaKilist
Konw6e), rigpoiz MeramopraniyHux cnoiyk. [lukimonapadiny.

Aakenu: bymoBa wmonekyn. @i3uyHi BracTUBOCTI. XiMiYHI BIACTHBOCTI: a) peakii
enexTpodinpHOTrO TpHeaHanHsg 10 3B’sa3ky C=C; 0) OKMCHI NEpPETBOPEHHS; B) IMOJIMEpH3aIlisd Ta
130Mepu3aIlis; T) peakilii raJloreHiB 3a aJlIbHUM MOJI0XKEHHIM. MeXaHi3MH XIMIYHUX ITEPETBOPEHb.
Meroau onep>kaHHs: ETiApyBaHHs alKaHIB, YaCTKOBE TiAPYBaHHs aJKiHIB, ACTiIPOTajoreHyBaHHS
TaJIOTCHOTIOXJHHUX, JCTAIIOTCHYBAaHHS BIWHAIBHUX JUTATOTCHONOXITHUX, JCTiApaTallis CHHUPTIB,
TEPMIYHUI PO3KJIaJ] YeTBEPTHUHHUX aMOHIEBUX OCHOB (peakiis ['opmana), peakiis Birrira.

Aaxkinu: bBynoBa wmomekyn. @i3u4Hi BIACTHBOCTI. XiMi4HI BIACTUBOCTI: a) peakii
npuenHanHs: Boau (KyuepoB), cnupriB, KapOOHOBHX KHUCIIOT, T'aJJOT€HOBOJHIB, 11aHOBOJHIB; 0)
peakiii d®aBopcbkoro Ta Perme Ha OCHOBI ameTWwiieHy; B) peakiii IHKJIOOTIroMepwsarii Ta
JUMepU3allii aleTusiieHy; I') peakiii 3aMilleHHs 3 OJep>KaHHSAM aleTHIeHIIiB. MeToau cuHTe3y:
KapOigHWid 1 TIPONITHYHUI METOJ OAEp)KaHHS aleTHIEHY, METOJ JAETiAporaJoreHyBaHHS
BIUHAJIILHUX Ta FEMIHAIBHUX IUTAIOT€HONOX1JHUX.

Apenu: EnektponHa OynoBa OeH3eHOBOTO KilbIlsM. ['omonoriunmii psia. [3oMepist ToMoJIOTiB
Oenzeny. Di3uuHi BIACTUBOCTI. ApOMATUYHHUI XapakTep OEH3eHy: 3JaTHICTh [0 peakii
3aMIlICHHS; YMOBU apOMaTH4YHOCTi, MpaBmwiI0 XFOKKeNs. XIMIYHI BJIACTHBOCTI: a) peakiii, 1o
MPUBOJATH O YTBOPEHHS HEAPOMATHYHMUX CIHONYK; 0) peakiii apoMaTUyHOro eneKTpodiIbHOTO
3aMillleHHsT Ta iX MeXaHi3M. BIumB 3aMiCHUKIB y O€H3CHOBOMY KilbI[i Ha 130MEpHUN CKIJIaJ
MOPOAYKTIB 1 MIBUJAKICTh peakifii. ANKinOeH3eHH, METOAM iX OJep)KaHHA Ta XIMIUHI BIACTHBOCTI.
baratosinepHi apoMaTuyHi Cionyku: JudeHT; TpueHI-MeTaH; HadTalliH; aHTpalleH

I'asorennoxigni ByrieBoaHiB: Criocoou yrBopenHs 3B’ 13Ky C-Hal. Oco0amuBocTi cuHTE3Y 1
BractuBocTi ¢ropankaniB. [lomspuicte 3B’s3ky C-Hal Ta ii 3anexHicTh BiJ NPUPOAM aTOMY
rajoreHy. MeToau cuHTe3y XJIopo-, 0poMo-, HOJIOTOX1THIX BYIJIEBO/IHIB.

I'inpoxcunoxinni Byraesoanis: Homenknarypa, i3omepis, kiacudikamis. Cniuptu 1 peHonu.
Mertonu oaepxanHs. Criuptu. OZHOATOMHI HacMYeHi CIUPTH: MeToau ojepkKaHHs: MpUEIHAHHS
1o 3B’13ky C=C, rigpomni3 38 sa3ky C-Hal, BigHOBIEHHSI KapOOHUIBHOI 1 €CTEPOBOI IPYI, CUHTE3HU 3
BUKOPUCTaHHSM METAJIOOPTaHIYHUX CHONYyK. XIMIYHI BJIAaCTHUBOCTI: peaKiii 3aMiIIeHHs
TIAPOKCUIIBHOI TPYyNHU, JAeTiapartallis, NpUeIHaHHS CIHUPTIB 1O oye(piHIB Ta allEeTUICHOBUX CIIONYK,
B3a€MOJIs 3 KapOOHOBMMHM KHCIOTaMH Ta iX MOXIJHUMH, OKHCHEHHS 1 JETiApyBaHHsS CIUPTIB.
[TpocTi edipu(erepun): 1oOyBaHHS Ta XIMIUHI BIacTUBOCTI. bararoatomui cniupTu: ['nikoni: MeToau
OJIepXKaHHA 1 XIMIYHI BJIACTUBOCTI. ETUIICHITIKOMb, TIIIEPOJ: METOAN CHUHTE3Y, YTBOPEHHS eTepiB
Ta €cTepiB, KOMIUIEKCH 3 10HaMHM MeTaiiB 1 riiuepoiu. denonu: HomeHnknarypa, kimacudikaris,
13omepis. Criocobu oxep>kaHHs. XiMiuHI BIACTUBOCTI: MPUYMHU MIJABUIIEHOI KMCIOTHOCTI (heHOIB
MOPIBHSIHO 3 alipaTUYHUMHM CHUpPTAaMU Ta YTBOPEHHS (HEHOJNATIB, €TepiB 1 ecTepiB; peaxiii
enekTpodiapbHoro 3amimenHs OH-rpynu; auumoBaHHS B Kuible(meperpymyBaHHs ®@pica);
KoHJeHcalliss  (¢eHomiB 3 QopMmampaeriioMm Ta  GeHONPOPMATBICTINHI  CMOJIHM;,  peakiii
KapOOKCHIIIOBAHHS: HITPO3YBaHHS Ta a30CIOJIyY€HHs, BBEJICHHS AalWIbHOI TPYIH, OKUCIECHHS
dbeHomiB.

KapOoninbui cmoayku: bynoa kapOonineHoi Tpynu. Homenknartypa 1 kimacudikariis
KapOOHUTPHUX CIONYK. MeToau OJiep)KaHHS: OKHUCHEHHS ajKaHIB 1 alKUTapOMaTHIHHUX
BYTJICBOJIHIB, O30HOJII3 1 KaTaliTUYHE OKHCHEHHS OJediHiB, OKCOCHHTE3, TiJpaTailis aJKiHiB
(KyuepoB), riaposi3 remMiHaJIbHHUX JUTAOTEHIOXITHUX, OKHCHEHHS 1 JEeriipyBaHHsS CIUPTIB,
OKHMCHE PO3IIEIUIEHHS TJIIKOMIB; OJEp’KaHHS 3 KapOOHOBHMX KHCIOT 1 iX moxXimHuX. OnepxaHHS



apOMAaTUYHUX KApOOHUIPHUX CIIOJNIYK allMJIIOBAaHHAM apOMAaTHYHUX BYIJIeBOAHIB (Dpinens-
Kpadrc). XiMiuHi BIaCTUBOCTI alibJIET1/IiB 1 KETOHIB.

KapoOonoBi kuciaoru: bynoBa xapOOKcuiabHOI rpynu. B3aemHuii BIMB KapOOHUIBHOI Ta
TiAPOKCWIBHOI TpynmHu Ha iX BiacTuBocTi. HoMeHkmarypa 1 kimacudikarmiss KUCIOT. 3aJIeKHICTh
KHCJIOTHOCTI BiJ] XapakTepy Ta IOJIOKEHHS 3aMiCHUKIB B KapOOHOBOMY JIaHII031 200 OEH3EHOBOMY
sapi. OMHOOCHOBHI KapOOHOB1 KHCJIOTH: METOAM OJAEpKaHHsA, (i3UYHI Ta XIMIYHI BJIACTHBOCTI.
Bumii HacudeHi Ta HeHacudeHi kucinotu. Muna. CxnanHi edipu KapOOHOBHUX KUCIOT. JKupu.

Byraesoan: MoHocaxapuau K ajbAErilo-4d KeTOHO-CIUPTH; AUCAXAPHUIH; HOJIicaxapuau —
KpoXMaJlh Ta 1enroio3a (kriTkoBuHa). CkiiaaHi edipu 1eTroI03u.

AMiHu: AMIHM SK TOXiHI amiaky. 3aJIe)KHICTb OCHOBHOCTI BiJ NMPUPOJU BYIJICBOJIHEBHUX
pamukamiB. XiMi4HI BIIACTMBOCTI: B3A€EMOMISA 3 €NEKTPOPUIBHUMHU peareHTaMu; OKHUCHEHHS
apoMaTuyHUX aMiHiB. OCHOBHI MPEICTABHHUKHU.

Aminokucaoru: Howmenknarypa 1 knacudikamis. CTpyKTypHI THINH — TPUPOJHUX
aMIHOKHCIJIOT, iX CTepeoXiMis 1 KoHdIrypamiiHi psaau. MeToau CHHTE3Y 13 aJIbJETiIiB 1 KeTOHIB, 3
€CTepiB, TrajJoreHo-i KETOKapOOHOBUX KHCJIOT. METOIU CHHTE3Y .--aMIHOKHCIOT Ha OCHOBI
HEHACHYEHUX 1 JBOOCHOBHUX KHUCJIOT. XiMI4HI BJIACTUBOCTI aMiHHOKHUCJIOT: KHCIIOTHO-OCHOBHI
BJIACTUBOCTI; 130€JIEKTPUYHA TOYKA; YTBOPEHHS MOXIIHUX 332 KapOOKCHIIBHOIO 1 aMiHOTpYIaMu; ---
aMIHOKUCJIOT IO HAarpiBaHHs; YSBJICHHS NPO NeNTUAHUN cuHTe3. OfepikaHHS 1 TEXHIYHE 3HAUCHHS
Karposiakramy. binkw.

IlpupoaHi i CHMHTeTHYHi BHCOKOMOJIEKYJSIPHI cnoJiyku. bynoBa monekyn. Metonu
OJIepXKaHHA: peakuii momiMepusanii Ta momikoHaeHcarii. Ilpupoxni momimepn. CHHTETHYHI
noJIiMepH Ta IUIACTMAacCH, MOJIMepHU3alliifiHi cMOJIM, KOHAeHcaliiHi cmonu. HarypanbHi 1 XiMiuH1
BOJIOKHA.

XimiuHa TepmoauHamika: TepmonuHamika, ii 3MICT, OCHOBHI MOHATTA. TepMoauHaMiYHA
cucrema. [lapamerpu ctany cuctemu. BHyTpimHs eHepris Ta eHTaublis. Teruora ta poOora.
TemnoeMHICTh PEUOBUH. | 3aKOH TEpPMOAMHAMIKH, BUCHOBKHM 3 HBHOro. OOOpOTHI Ta HEOOOPOTHI,
piBHOBaXHI Ta HEpiBHOBaXHI mporecu. Poborta pisHMX mpoueciB. TermnoBi edektn XiMIYHHX
peakuiil. TemynoTn yTBOpEHHS, 3rOpaHHs, PO3YMHEHHs, HeWTpamizamii. TemioTu arperaTHUX
NepPEeTBOPEHb Ta NOJIMOp(HUX MepeTBOopeHb.3akoH ['‘ecca, BHCHOBKM 3 HBOTrO. 3alEeKHICTh
TEIIOBOro edekry XimiuHux peakuii Big Temmneparypu. Popmyna Kipxroda. II 3axon
TEPMOJUHAMIKH, Horo (opMyntoBaHHS Ta aHATITUYHUN BUpa3. JOBeJeHHs iICHYBaHHS €HTpOMIl 3a
nonomororo 1ukiay KapHo. OG’eqHaHe piBHSAHHS TepMmoauHaMmiku. CratuctuuHuil xapaktep Il
Hayayia TepMoauHaMiku. Metonu po3paxyHky enrpomnii. [loctynar [Inanka. AGCoNOTHE 3HAUYECHHS
enrpomii. III 3akoH TepMoaMHaMIKKM Ta ICHYBaHHsS MPUPOJHOrO Hayajga BUIIIKY TeMIeparyp.
XapaktepuctuuHl (PyHKIT Ta TepMOAMHAMIYHI moTeHmianu. JludepeHiianbHi piBHSIHHS IS
TEPMOJIMHAMIUYHUX MOTEHI[IaJIiB Ta 3B 430K 1X YACTMHHUX MOXIAHUX 3 MApaMETPaMH CTaHy CUCTEMH.
3aranbHi yMOBHM pIBHOBark, iX BHpaXEHHA uepe3 XapakTepucTuuHi (QyHKii. PiBHSHHS
MakcUMabHOi poboTH ['166ca-I"enbMronbia. PIBHIHHS 3 KaTOPUUHUMH KOE(II[ieHTaMH.

TepmoanHaMika po34uuHiB: 3arajibHa XapaKTepUCTHUKA PIIKOTO CTaHy. B s3KiCTh 1 TEKydiCTh
piAMH, OJMHUIII BUMIPIOBaHHA B s3KOCTi. OCHOBHI PiBHSHHS TigpoJuHaMiKu MOTOKY HbproToHa i
[Tyazeitnga. YMoBu ix 3acTtocyBaHHs. DakTOpH, 1110 BIUIMBAIOTh HA BEIMUYUHY B SI3KOCTI. [IpnumHu
BIJIXWJICHHS BiJl JJaMIHAPHOTO MOTOKY. MeTo/iu BU3HAYEHHS B A3KOCTI. 3arajbHe MOHATTS PO3UUHY.
®dakTopH, MO0 BIUIMBAIOTh HA PO3YMHHICTH peuoBWH. 3akoH ['enpi. KoHieHtpallis po3uuHy Ta
MeToau ii BUpakeHHs. OCHOBU TepMOJMHAMIKM PO34MHIB. XiMiuHUi noreHuian. PiBasuus ['i66ca
— HMrorema. TepmoanHaMiuHi GyHKIIT 17lealTbHUX Ta pealibHUX PO3YUHIB. [eanbHi po3urHU. 3aKOHU
Payns. PeanbHi po3unnu. Bigxunenns Bin 3akoHy Payns. 3akonu Konosasnosa. Jliarpamu THCK —
CKJIaJl Ta TemrepaTypa KUIIHHS — ckiaa. Po3auieHHs cymilied HUISIXOM MEpPEeroHKu. A3e0TpOIHi
cyMminn. B3aemHa po3umHHICT piavH. HukHSA 1 BepXHS KpuTH4YHI Temmeparypu. EOymiockormis.
Kpiockomis. EGymiockoniyHa Ta KpiockomiyHa cTaii, iX ¢izuuHuil 3mict. Buin ¢opmynu nmis
o0uncieHHs: MoJeKysipHoi Macu. Ocmoc. OcMOTHYHMI THCK po3uuHiB. bionoriyHa posis ocMocy.

Ximiuni piBHOBarm B rasax i po3umMHax: 3arajbHe MOHSTTS PO pPIBHOBAru. 3araibHi
O3HaKM (I3MYHUX Ta XIMIYHHUX piBHOBAr. SIkicHa xapakTepuctuka piBHosar. [Ipunuun Jle [latense



— Bbpayna. KinbkicHa xapakTepucTuka piBHOBar. 3akoH airouunx mac ['ynpnbepra — Baare, ioro
3acTocyBaHHsA. PIBHSHHS 130Te€pMH XIMIYHOI peakiii (piBHSHHSA MaKCHMaJIbHOI KOPHUCHOI POOOTH
Bantl'odda).PiBHsiHHS 1300apu Ta i30X0pH XiMi4HOI peakmii. XiMiyHa CIIOpPiTHEHICTh PEUOBHH.
[Tpunuun beptio Ta ioro cnpoiieHHs. MeToau po3paxyHKy XiMI4HOT CIIOP1AHEHOCTI.

®a30Bi mepeTBOpPeHHs iHAUBIAyaJbHUX peyoBHH: Da30Bi MEpPexoau IHIUBITyaTbHUX
pevoBuH I Ta Il poxy. Tepmoaunamika dazoBux nepexomaiB. BuBenenns piBHsaHsa Kiamneilipona —
Knaysiyca. 3acrocyBanns piBHsHHA Kianeiipona — Kiaysiyca 10 mpormeciB IUIaBICHHS.
3actocyBanns piBHaHHS Kiameiipona — Kinaysiyca g0 mporeciB BumapoByBaHHA. [IpaBuia
Tpyrona, KicTskiBcbkoro, ATyana. 3alneXHiCTh TUCKY HACHYECHOT MapH PiUH Ta TBEPIAUX TLJ BiJ
TEMIIEPATYPH.

I'eTreporenHi piBHoBaru: 3arajibHi YMOBH pPIBHOBAard B T€TE€pPOTeHHHUX cucTemax. [loHATTS
¢daza, KOMIIOHEHT, CTyIiHb BiUIbHOCTI. [IpaBuiio ¢a3 ['i60ca, Horo BuBeaeHHs. OTHOKOMITOHEHTHI
cuctemu. JliarpaMu CTaHy OJHOKOMIIOHEHTHUX CHCTeM. JIBOKOMIOHEHTHI cucteMu. [liarpamu
CTaHy JBOKOMIIOHEHTHHUX CHCTEM. DiHapHI CIUIaBH, €BTEKTHMKA. XIMiYHI CIIOJIYKH B OlHapHHX
CIUTaBaxX 3 KOHTPYEHTHOIO Ta IHKOHTPYEHTHOIO TOYKaMmu TuiaBlieHHS. OCHOBH (hi3MKO-XIMIYHOTO
ananizy. Tepmiunmii anani3z. [IpuHuun noOGynoBu aiarpam cTraHy CKJIajJ — BIACTHBOCTI. 3arajibHa
XapaKTEPUCTHKA TPUKOMIIOHEHTHUX cHCTeM. JliarpamMu CTaHy TPUKOMIIOHEHTHUX CHCTEM. MeTon
TpukyTHUKa. MeTtoau ['i66ca Ta Po3ebomMa Bu3HaYeHHS CKJIay TPUKOMIIOHEHTHUX CHUCTEM.

Ximiuyna kineruka: OCHOBHI MOHATTS XIMI4HOI KiHeTHKH. IIIBHIKiCTh XIMIYHOI peakii Ta
Meroau ii BupakeHHs. Kinetnuni kpusi. KiHeTu4H1 piBHSHHS. 3aJIeKHICTh IIBUIKOCTI PEeaKIlii Bijg
KOHIeHTpalii. PakTopy, MO BINIMBAIOTH HA IMMBUAKICTh XIMIYHOI peakiii. 3aeXHICTh MBHIKOCTI
peakuii Bix temmneparypu. [IpaBuno Bant-I'opda. Mexanizm peakiiii, IpocTi Ta CKJIaJHI peakiii.
MoteKkyIsIpHICTh Ta TMOPSIOK peakmii. Meroau BH3HAUEHHS ToOpsAAkKy peakiii. KoHcranra
mBuakocTi peakiii. Ilepion HamiBmeperBopeHHs. HeoGopoTHi peakmii. KiHeTwuHiI piBHSHHS
NEepIIOro, APYroro, TPETbOTO Ta HYIbOBOTO mopsnaky. Ckmamai peakmii. Ilapamensni peakuii.
[TocnmigoBHi peakiii. Meton cramionapHoro ctany bonenmreiina-CemenoBa. OO0OpOTHI peakiiii.
CrpspkeHi peaxiiii.

Teopii kineruxu: Teopis 3iTkHeHb y XiMiuHIN KiHeTuii. DakTop 31TKHEHb. AKTHBHI
3iTKHeHHS. Teopis AppeHiyca. 3aleXHICTh KOHCTAaHTH WIBHJAKOCTI Bia Temmeparypu. Temsora
aKTWBallii 1 eHepris akTuBallii., IiX eKCIepUMEHTaJlbHe BH3HAUYCHHA. MeETOJ aKTHBOBAHOTO
KOMIUTEKCY (mepexigHoro crany). lloBepxHs moOTeHIianbHOI eHeprii. 3acToCyBaHHS Teopil
AKTHBOBAHOTO KOMILIEKCY A0 MOHOMOJIEKYIsipHUX peakiiii. Teopist Jlinnemana. [TopiBHSHHS Teopii
AKTUBHUX 3ITKHEHb 3 TEOPI€I0 aKTMBOBAHOI'O KOMIUIEKCY. TpUMONEKYISpHI peakuii 3 MO3ULii
Teopii 3ITKHEHb Ta aKTUBOBAHOTO KOMILIEKCY.

Jlanurorosi peakuii: CxianHi peakiiii 3 y4acTiO akKTUBHUX MPOMIKHUX CIONYK. JIaHIIOroBi
npouecu. HeposramyeHi IaHIIOTOBI peakilii, JOBXKHHA JaHIfora. MexaHi3M Ta KiHETHKa
HEPO3TaTy’)KeHUX JIAHIFOTOBUX peaKIlii. AHaJI3 CTaAliHUX cXxeM. Po3ramy»eH1 JIaHIFOTOB1 PEaKIlii.
Teopis CemenoBal inmensByaa. JloBxkHMHA JIaHIIOra 1 JOBXKUHA po3rainyxkeHHs. Ilepion iHaykuii,
IpaHUYHI SBUILA B PO3Tally’)KEHUX JIAHLIOTOBUX Nporecax. Mexi cnanaxy ta BUOyxiB. IHri0yBaHHs
JAHLIOTOBUX MPOLECIB.

®dotoximivHi peakuii: OcHoBHI 3akoHU (poroximii. KBanToBMI Buxia. IlepBruHHI 1 BTOpHUHHI
¢doroximiuni peakii. Tunu ¢oroximiunux peakuiil. Kinetuka doroximiunux peaxuiil. [Ipuxmnagu
doroximiuHux peakuid. PoroceHcuOUTIZ0BaH1 peakiii. @DOTOXIMIYHE 1HILIIOBAaHHS peaKiii
noaimepu3anii. PoToxiMiuHi peakuii B aTMocdepi 3emii.

Papgianiiina ximisi: [{iss BUpOMiHIOBaHHSI BUCOKOI €HEprii Ha XiMIYHI PEYOBUHH Ta MPOIIECH.
KinbKicHI XapakTepuUCTHKH pajialiifHO-XiMIYHUX mepeTBopeHb. LIIBuakocTi paaianifHO-XiIMIYHUX
neperBopeHb. OCHOBHI BUIM pajiallifiHO-XIMIYHHUX THepeTBopeHb. Paaioni3 rasis. [lis ioHi3yrouoro
BUIIPOMIHIOBAaHHS Ha BOAY 1 BOAHI po3umHU. Pamioni3 opraHiuHux cronyk. PamiamiifiHo-XiMiduHa
nosiMepu3anis. loHHI BHXOAM paailaliMHO-XIMIYHUX peakuii. Pi3HI MexaHi3MU TNEpPBUHHOI
(iHimiror0401) Ail MPOHUKAIOYNX BUMIPOMIHIOBAHbD.

KaraniTuuni peakuii. ['omorennuit katam3: Katamituuani peakiii. Kartamiz ta katamizaropu.
3aranpHi MPUHIUON KaTanizy. BiIMiHHICTE MK KaTali3oM Ta iHIIIIOBAaHHSAM XIMIUHUX pEaKIlii.



Posp kaTainizy B MpOMHUCIIOBOCTI Ta uBii mpuposi. ['omorennuii katani3. 'oMoreHHuit karamis y
razoBii ($asi. JlominpHICT 3acTOCYBaHHS KaTamizaTopa. ['OMOTEHHHMH KaTami3 y pO3YHHaX.
Knacudikamis ToMOreHHUX KaTaliTHYHUX peakiiii. KucioTHo-ocHOBHUI KaTaii3, 3arajlbHUN Ta
cnenudiuamii. PiBHsHHA bpeHcrena. MexaHi3M KHCIOTHO-OCHOBHOTO KaTajily, ITYIINYJIbHHUMA
MmexaHi3M. Karaii3 okucHO-BIZHOBHUX peakuiii B po3unHax. Karami3 KOMIUIEKCHUMH CHOJTyKaMu
MepPEXiTHUX METaJiB.

Iereporennuii karaniz: [ereporenHuil Kkarami3. AKTHBHICTh Ta  CEJIGKTUBHICTD
reTepOreHHUX KaTami3aTopiB. YaBaHa (BuauMma) eHepris aktuBaiii. O0'eMHa MIBHAKICTH 1 4Yac
KOHTAKTYBaHHA. BUW3HAa4eHHS MIBHJKOCTI T'eTEPOr€HHO-KATATITUYHOI peakuii Ta MHTOMOI
akTUBHOCTI KaTainizaropa. [IpaBuno bopeckoBa. KineTrnka reteporeHHO-KaTaJiTUUHUX peakiii Ha
OJIHOPITHUX TOBEPXHSX, CTajil KaTaliTWYHHX mporeciB. KiHeTnka peakiiii Ha HEOTHOPIIHUX
HOBEPXHSX.

Iereporenni karaniTuudi mnpoumecu: [ereporenHi karamizatopu. KucioTHOOCHOBHI
karamizaTopu. KaramizaTopu OKHCHO-BIIHOBHMX peakiliii. KaramiThuHi BIIaCTUBOCTI METaIiB.
Oxcunu gk KatamizaTopu. Poiib CTpyKTYpHOTo (axTopa, CTPYKTYPHO-UYTIHBI Ta CTPYKTYpPHO-
HEYyTJIMBI peakilii. MynpTuIUieTHa Teopist katanizy banannina. Po3BeneHi mapu, Teopiss akTHBHUX
ancam0iiB KoOo3eBa. HamiBnpoBinHUKH, €1€KTPOHHI Teopii Katami3y. JlaHIrorosi teopii karamisy.
['ereporenHo-romorenHa teopis karamizy M.B.Ilonskosa. [IpomoToBaHi 1 3MillIaHi KaTali3aTOPH.
Haneceni meraniyni karamizatopu, poib Hocisd. OTpyeHHs KaTtanmizaropiB. O0sacTi 3aCTOCYyBaHHS
TreTEPOreHHUX KaTami3aTopiB. [ TMOOKUI MeXaHI3M JEAKHX IeTePOreHHO-KATaTITUYHUX IPOIICCIB.
OCHOBM TEpPMOAMHAMIKM TETEPOTCHHUX KaTaliTHUHUX mpoueciB. Cramil KaTamiTUYHUX PEaKIii.
Kinetuka rereporeHnux peaxuiii. JudysiiiHa Ta KiHeTUYHA 00JIACTI MPOXOKEHHS T€TePOreHHUX
ximMiuHuX mporeciB. KiHeTHKa reTeporeHHO-KaTaliTHYHUX PEeakiii Ha OJHOPIIHUX MOBEPXHSX.
Kinetuka peakiiiii Ha HEOTHOPIAHUX MOBepxXHsAX. KnactepHi ysBiIeHHsS B TeOpil aKTUBHUX IIEHTPIB.
Teopii xatamiTmunoi nii. MakpokiHeTHKa TrereporeHHuX mnpoueciB. Kinetnka 1 MexaHi3Mm
rereporeHHux peakiii. KineTuka i MexaHi3M TONMOXIMIYHUX peakuiid. Brums crany TBepaoro Tiia
Ha TeTEPOTCHHUI MTPOIIEC, OCHOBH MEXaHOXIMIi.

®epmenTaTuBHMi KkaTtadiz. [Ipomoropum Ta iHribitopu: Kartamiz Ha MeTamiyHHX
MOHOKpHUcTasax. [ TMOoKuii MexaHi3M JIeSKUX reTeporeHHOKaTalITHYHUX IpoueciB. [IpomoTopu Ta
iX poJsib y reTeporeHHOMY Karaiiszi. DepMeHTaTUBHUIN KaTalli3, OCHOBHI HOHATTS ()epMEHTAaTUBHOIO
karanizy. Kineruka ¢epmeHTaTuBHUX peakuid. [lymmynbHuHA MeXaHI3M Karanily €eH3MMaMH.
3anexHICTh (PepPMEHTATUBHUX peakliid Biag Temmeparypu. ['adbMyBaHHS KaTaliTUYHHUX PEAKIIIH.
Otpyenns karamizaropiB. [HriGitopu. Mexanizm aii  iHrioitopiB. IlacuBamis. [HriGyBaHHs
(bepMEeHTaTUBHUX pEaKIii.

Enexrpoximiuna piBHoBara: Po3unnu enexTponiTiB. [30ToH1uHNN KoediieHT BanTt-I'odda.
Teopis enexkTpomiTUyHOI Jucouianii Appeniyca. [lpuumHu aucoriamii, conbBartaiis 10HIB Yy
po3zumHax. CunbHi Ta cialki enektpoiitd. KoHCTaHTa eneKTpoJiTHYHOI Aucomiarnii. 3aKkoH
poseneHHss OctBanbia. Enekrponitmyna nucomianiss Boau. loHHuM m00yTOK BoaM, HOro
npakTU4He 3HaueHHs. KoHIeHTpalis BOJAHEBUX 10HIB, BOJAHEBHMH IOKa3HHK, iX B3a€MO3B’SI30K.
[Ikana pH. Meronu BumiptoBanHs pH. KoHcTaHTu eneKkTpoiiTHYHOI qucolianii KUCIOT 1 OCHOB.
[Tonstrst mpo pK. AxkTuBHa 1 aHamiTHMYHA (TUTPOBaHA) KHUCIOTHICTh. Teopis KUCIOT Ta OCHOB
bpencrena — Jloypi, mporosituuHa piBHOBara. bBydepni cymimr, ix BractuBocTti. Knacudikaris
O0ydepHux cucreM, npuknaau. Mexani3m aii 0ydepHux cucreM. bydpepHa emHicTh Ta GakTopH, 1110
BU3HA4atoTh ii. [loTeHIlioMeTpUYHe TUTPYBAHHS Ta HOTO MPAKTUYHE 3HAYCHHS.

EnexkrponpoBignictb po3umHiB  ejexkTpodiriB: Ilpupona enexTpornpoBiIHOCTI B
npoBigHukax | Ta II pomy. 3aranpHa, mUTOMa Ta €KBIBaJIEHTHA €JIEKTPONPOBIAHICT, IX
BHU3HAUEHHHS, OJMHMII BUMIpIOBaHHs. PaKTOpH, 10 BILUIMBAIOTH HA €JEKTPONPOBIAHICTh CUIIBHUX
Ta cnabux enekTponiTiB. PyxnmBocTi ioHIB. IIpoTOHHMI MexaHI3M MEpPEHOCY ENeKTPUKH B
po3unHax. 3aKOoH He3aleXHocTi pyxy 1oHIB Kombpayma. Yucna nepeHocy Ta MeToau ix
Bu3HavyeHHsA. Merton I'ittopda. Metoa pyxomoi rpaHulli. AKTUBHICTb 10HIB B eJIeKTpoiTax. Teopis
eJIeKTPONPOBITHOCTI cHiIbHUX enekTpounitiB Jlebasl tokkens-Oun3arepa. lonna atmocdepa. lonna
CHJIa pO34YMHY. AKTHUBHICTb, KOE(]ILI€HT aKTUBHOCTI. EnexTpodopeTnyHuil Ta penakcamiiHui



epextu. Enexrpodopernunnii Ta penakcaniinuii epextu (egextu Bina i [ebasDonbkeHrarena).
[IpakTHuHe 3aCTOCYBaHHS €IEKTPONPOBIIHOCTI po3unHiB. Konaykromerpuune tutpyBaHHs. CyTh
KOHIYKTOMETPUYHOTO TUTPYBAHHS, 3aKOHOMIPHOCTI TUTpYyBaHHA. [IpOTOHHMI MeXaHi3M MepeHocy
€JIEKTPUKH B PO3UMHAX.

lanbBaniuni exemenTH: ENeKkTponHU MOTEHIaN, MEXaHI3M HOTO0 BHHHKHEHHS Ha MEXi
METaJI-pO3YHH MOTr0 COJIi. 3aJICKHICTh BEIMYMHU MOTEHITIATY BIJ MPUPOIN METally, KOHIEHTpaIlii
(aKTHBHOCTI) MOTEHIiAJI-BU3HAYAIOYHX 10HIB JJAHOTO METAy B PO3YHMHI Ta TeMmIeparypu. PiBHAHHS
Hepncra. Knacudikamis enexrponaiB. Enekrpoau I poxy. HopmansHuii BOTHEBUN €IIEKTPO, HOTO
OynoBa Ta BHMHUKHEHHS mnoreHmiany. Hopmanbhi (crapmapthi) noreHmianu. Psg akTuBHOCTI
metaniB Enekrpoau II poxy. OxkucHO-BIIHOBHI enekTpoau. EnexTpoau nopiBHSAHHS (XJI0pCcpiOHUH,
KaJOMEJIbHUHN Ta CypM'stHMii), X OynoBa Ta BUHUKHEHHS MoTeHuiany. CKISHUHA eNeKTpoi, WOro
OynoBa Ta BMHHKHEHHs MOTEHIany. XIHTIAPOHHUH €JIeKTpoJ, Horo OyaoBa Ta BUHHKHEHHS
noTeHIiany.  [OHCeNeKTHBHI  €NeKTpoAu.  3aCTOCYBaHHA  1OHCENEKTUBHUX  €JIEKTPOJIB.
TepmonuHaMika rajgbBaHIYHOTO eJIeMeHTa. BH3HaueHHsS TepMOAMHAMIYHUX MapaMeTpiB XiMIdyHOT
peakiii, o0 NpoTikae B TalbBaHIYHOMY eineMeHTi. [anmpBaHiuHI eleMeHTH, iX Kiacugikaiis.
XimivHi rajgpBaHiuHI enemeHTH. [Ipuknaau, mexaHisMm ixHboi aii. KoHmeHTpamiiHi raabBaHiuHI
enemenTu. [lpuknaamn, MexaHisMm ixHbOI [ii. EJeKTpu4HI JaHIIOTH 3 MEPEHOCOM Ta 0e3 MepeHocy
ioHiB. Judysiiinuii morenmian. OKUCHO-BITHOBHI raibBaHiuHi eneMeHTu. llpukiamu, MexaHi3Mm
ixapoi n1ii. O60pOTHI Ta HEOOOPOTHI ranpBaHiuHI enemMenTd. HopmansHuii enement Becrona, ioro
OynoBa 1 3acTocyBaHHS. Bu3HaueHHs KOE(IIIEHTIB aKTHBHOCTI eneKTpolity metogom EPC.
Po3paxyHOK KOHCTaHT pIBHOBAarM OKHCHO-BIIHOBHUX peakmii 3a manumu EPC. Enextpoximivsi
JoKepena CTpyMy OJHOPa30BOro BUKOpucTaHHS. J[kepena cTpyMy 6araTopa3oBOTrO BUKOPHCTAHHS
(akymymsitopu). Enekrpoximivni reHepaTopH (MAJIMBHI €IIEMEHTH).

Kineruka enexkrpoannux mpoueciB: 3akonu @apazes. XiMiuHI IPOLECH MPHU EIEKTPOIi3i.
Bunn enekrpomnoi mossipu3artii. [lorenmian poskinany. Teopist mepeHanpyru, piBHsSHHS Taders.
Teopiss mOBUIBHOI pexkoMOiHAlii aToMiB BOJHIO (YIMOBUILHEHOTO poO3psiAy) Ta 1l cydacHe
obrpyaryBanss. [lomsporpadis. OcHoBH Teopii Kopo3ii Ta 3axucTy Bim Hel. MeToam 3axucty
MeTaiB Bi Kopo3ii. [IOKpUTTS sIKk METOJ] 3aXUCTy METaIIB Bl KOPO3ii.

IToBepxHnesi aBuma: [loBepxHEBUIl HATAT SK MTUTOMA ITOBEPXHEBA €HEPTisl Ha MEXI PO3LTY
nBox (a3. OauHUII BUMIPIOBaHHS IOBEpXHEBOro HarAry. @axkTopH, L0 BIUIMBAIOTh Ha
TNOBEPXHEBUH HATAT Y4MCTOi piauHH. Il0BEpXHEBO-aKTHBHI Ta MOBEPXHEBO-iHAKTUBHI PEYOBUHHM. IX
XapaKTepUCTHKa, 0OCOOIMBOCTI Oy0BH, MPUKIAAH. [30TepMa moBepxXHEBOro HATAry po3unHiB [TAP.
[TpaBuno TpayOelrokno. OcHoBHI OHATTS aacopoOiii. PiBusuus ['166ca. [ToBepxHeBa aKTUBHICTb.
[TosutuBHa 1 HeraTMBHa  ajicopOuis. MeToau  BHU3HAUEHHS  [OBEPXHEBOI'O  HATATY.
MonomounekymsipHa Teopist Jlenrmiopa. Busin piBHsHHA JIeHrMiopa, BUCHOBKM 3 Hboro. Hemomiku.
Pisnsuns [enpi. PiBusuns ®peiinmmixa. Ix mpaktuude 3actocyBaHHs. AcOpOLis 3 pO3UMHIB
enektpounitiB. [IpaBuno Ilanera-®asHca. loHHMIt 0OMiH. 3acTocyBaHHS II€OJITIB 3akaprarTs B
SKOCT1 IPUPOTHUX COPOEHTIB.

OcHoBHI TOHATTH KoJOIAHOI Ximil: JlucmepcHa ¢aza, pucmepciiiHe CceperoBHUIIE.
Knacudikamis mucnepcaux cucreM (JC) 3a po3mipaMu YacTHHOK (32 JIHUCHEPCHICTIO).
Knacugikauis JIC 3a arperaTHuM cTaHOM. 3arajibHa XapaKTepUCTHKA J110(OOHHUX KOJIOTAHHUX
cUCTeM. 3arajbHa XapakTepuUCTHKa Jio(piIbHUX KoJoigHux cucreM. Knacudikamis JIC 3a
tonorpadiunoro o3Hakorw. Kinacudikaris J[C 3a iHTeHCUBHICTIO B3aeMoiii Mk yacTuHkamu 1D (3a
CTPYKTYpOIO).

YTBOpeHHsI ANUCTIEPCHUX cucTeM. MeToau iX ounieHHs:3araibHa XapaKTepruCcTHKa METOIIB
onepxkannsa JIC. Jducnepramiitni metonu. Konaencaniiini meroau. diznuna koHaeHcaris. bynosa
Minenu JiogoOHoro 30i0. Metoan XiMidHOI KOHIeH calii. Metoau nenTtu3amii. MeTou ounIeHHs
KOJIOTTHUX PO3YMHIB.

EnexkTponoBepxHeBi BJACTHBOCTI JUCIEPCHUX CHCTeM: YTBOPEHHs Ta OyJ0Ba MOABIIHOTO
enektponHoro mapy (ITELL). OcuHoBui Tteopii IIEIL. Enextpokinetnyni sBumma. OCHOBHI
MOJIOKEHHST enekTpoocMocy. Enextpodopes. Ilorenmianu Tewii Ta ceauMeHTanii (ocimaHH:).
[TpakTYHE BUKOPUCTAHHS EIIEKTPOKIHETHYHUX SBUI. EnextpokiHeTnuHWil morteHiian. [loHATTS



Ipo 130€NEeKTPUUHUM cTaH 30i0. DakTopu M0 BIUIMBAIOTH HA EJIEKTPOKIHETHYHUI IMOTEHILial.
BB iHmudepeHTHUX eNeKTPONITIB Ha BEIWYUHY EJIEKTPOKIHETHMYHOTO IOTeHIiany. Brus
HEIHAN(PEPEHTHUX EJIEKTPONITIB Ha BEIWYHHY €NEKTPOKIHETMYHOro moTreHmiany. Brums pH
CEpE/IOBHINA HA BEJIMYHMHY €JIEKTPOKIHETUYHOTO TOTEHIIiany. BrumuB iHImuX ¢akTopiB Ha BETUYHMHY
€JIEKTPOKIHETUYHOTO MOTEHITiAITY.

CrilikicTh i Koaryasimisi JUCNEPCHUX CHCTeM: ArperaTuBHa 1 CeIMMEHTAIllifHA CTIMKICTh
JC. Topir koarymsmii. IIpaBuno Hlyneie-T'apai. OcuoBHI Teopii crifikocti JIC. Teopis JJIDO.
Kinetuka xoaryinsmii. @akTopw, 10 BILTUBAOThH Ha Hei. Koarymsiist mij Ai€ro CyMiIn eJIeKTPOJIiTIB.
B3aemna xoarymsmis (rerepokoaryismist). SIBumie 3BukanHsa 3om0. CrapiHHs 30m10. Brums
¢bi3uyHMX (PaKTOPIB HA KOATYIIAII0. 3aXUcHA Ais MO UIBHUX peYOBUH (KOJOITHUHN 3aXUCT). SBHIIEe
nenTu3aiii. 3Ha4eHHsI cTadiTi3aril KOJOITHUX CHCTEM, MPUKIIAIH.

OnTuyHi Ta MOJIEKYJISIPHO-KiHETHYHI BJIACTHBOCTI JIMCIIEPCHUX CHCTeM: 3arajbHa
xapaktepuctuka ontuuHux BiactuBocted [IC. Teopis Penmes. ®akropu, mo BIUIMBAIOTH HA
po3citoBanHsa cBiTia. Ontuuni Metomm pociimkeHHs JIC: Hedemomerpis, TypOiaumeTpis,
YABTPAaMIKpPOCKOMis. 3arajibHa XapaKTepUCTHKAa MOJICKYIApHO-KiHeTHUHUX BiactuBocteit JIC.
Hudyzis B JIC. 3akon ®Pika. bpoynicekuit pyx B [IC. PiBusuua Eiinmreilina. PiBHAHHA
EitamreiinaCMomyxoBcbKoro. OCMOTHYHHN THCK KOJIOTIHUX PO3UUHIB.

CTpyKTypOyTBOpeHHsI B AucnepcHux cucremax: KoupieHcamiiiHi Ta KpucTamizaliiHi
ctpyktypu. Tuxcorpomisa. Cunepesuc. Pozumnu BMC Ta ix xapakrepucrtuxka. HaOyxanHs
(o6mexene 1 HeoOMexxeHe) Ta po3uuHeHHs BMC. Cryninp HaOyxanHs BMC. Tuck HaOyxaHHS
BMC. Izoenektpuunuii cran BMC. B’sskicte JIC. Peonoriuni moxmeni: I'yka, HproToHa,
Makcseima, KenpBina. OcMotuunmii Tuck BMC.

I'py6oaucnepcni cucremu: Kiacudikamis rpyOomucnepcHux — cucteM.  Aepo3odi:
kiacudikailis, BIaCTUBOCTI, METOIM OJEP>KaHHA, 3aCTOCYBaHHs. MeToau pyHHYBaHHS aepO30JiB.
dakTopu TOpPYIIEHHS CTIHKOCTI aepo3omniB. Tepmodopes. Dortodopes. TepmompenumiTaris.
[Topomiku: kmacudikaiiisi, BIACTUBOCTI, METOAU OJEpXKaHHS, 3aCTOCYBAaHHA. 3NEXKYyBaHHS,
TpaHyJsIIist Ta po3mWwioBaHHA mopomkiB. Cycmensii: kiacugikamis, BIACTHBOCTI, METOIU
OJlep>KaHHA, 3acTocyBaHHs. Emynbcii: kmacudikailis, BIaCTHMBOCTI, METOAU OJIEP>KaHHA,
3actocyBaHHsl. [1iHu: kimacudikailis, BIaCTUBOCTI, METOAM OJE€pPKAHHs, 3aCTOCYBaHHS. TBep/l 3071i:
knacudikailisi, BIaCTUBOCTI, METOAU OJEp>KaHHS, 3acTOCyBaHHS. TBepni miHM: Kiacudikaris,
BJIACTUBOCTI, METOJIN OZICP KaHHs, 3aCTOCYBaHHS.

Kpurepii ouinroBannsi. Ex3amenaniiinuii Ouier 3 ¢paxoBoro BUIPOOYBaHHS CKJIala€ThCs 3
YOTUPHOX MUTaHb. [IUTaHHA (HOPMYIOTHCS MIISTXOM aBTOMATUYHOTO BiOOPY 3 MEperiKy 3aBIaHb 3
KO’KHOT HaBYAJIbHOI AMCIUIUTIHU, BHHECEHOI ISl CKIIaJlaHHs (PaxoBOTO BCTYITHOTO BHIIPOOYBaHHSI.
Ex3ameHnariiini OiieTH MICTSATh MUTAHHS OJHAKOBOTO PIBHS CKIAAHOCTI Ta € PIBHO3HAYHHUMHU.
®daxoBe BcTynHe BUIPoOyBaHHS Ha 3400yTTs OC «MaricTp» OLIHIOETHCS 3a mKajow Big 100 mo
200 GaniB: KUIBKiCTh OamiB 3a BcTynmHe BunpoOyBaHHA = 100 + X, 1e X — KUIbKICTh OaniB, sKi
0JIepKaB BCTYITHUK 3a BIJIMOBIJII HAa NMUTAaHHS €K3aMEHAIItHOTO Ouiera. BiAmoBiiHO 10 CTPYKTypH
eK3aMeHalliifHoro Oinera, MakcUManbHa KUTBKICTh OaiB, sSika MOke OyTH OTpHMaHa 3a BiIMOBi/II Ha
nuTaHHsd, ctaHoBUTH 100 GaniB (MakcUManbHO 1O 25 GaliB 3a MpaBWIBHY BIJNOBIIb Ha TEpIIIE,
IpyTe, TPETE 1 YeTBepTe MUTAHHS). BCTYTHUK JOMYyCKAETHCS 10 y4acTi y KOHKYPCHOMY BiOOpi s
3apaxyBaHHSi Ha HaBYaHHS, SKIIO OTpPUMaB NO3UTHBHI pe3yiabTaTH Ha icnuti. ®axose
BUIIPOOYBAHHSI MPOBOUTHCS 3a MUTAHHAMHU MTPOTPaMU MIATOTOBKH OAKaA1aspa.
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