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[Tporpamy ckmaaeHo Ha OCHOBI mporpam 3 Ximii ans yuHis 6-11 knaciB cepemix
3araJibHOOCBITHIX HaB4anbHUX 3aknaniB I-111 piBHIB akpeauTauii Ta MPorpamMu 30BHIHBOrO

HE3aJI)KHOr0 OLHIOBAHHS 3 XiMii, fiKi 3aTBEpKEHO MIHICTEPCTBOM OCBITH i Hayku Y KpaiHH B
2022 p.

Po3pobuuku: nou. Crenanos I'.®., nou. Bypaina .®., ac. Ipiaina L.P.

[Tporpamy obrosopeHo Ta 3aTBepkeHO Ha 3acizanHi kadeapy KAiHIUHOT Ximii i 1aBopaTopHoi
miarsocTuku. [potokon Ne 1 Big “ 24 ™. 2.4 2023 p.

3aBimxyBau kaden ou. Crenanos I'.®.

A=

[Tporpamy yxBaneHO Ha 3aciZaHHi MPEAMETHOI LUMKIOBOI KOMICIi 3 MeaHKO-0i0A0MuHMX
avcumuminid OHMenyY
[Tpotokon Ne 7 sig "2 oF 202 p.

["010Ba peAMETHOT LMKIIOBOT METOAMYHOT KOMICT 3 MEAMKO-010M0MYHHX AUCLMITIH
npod¢. lNoanescbruii JLL,

4

[MepernsnyTo Ta 3aTBep/UKEHO HA 3acizaHHi kadeapu KAiHIMHOT XiMii | naGopatopHoi
JUArHOCTHKH.
[IpoTokon Ne BILK » 20 p.

3aBimyBau kadempu aou. Crenanos I'.®,

[TepernsinyTo Ta 3aTBEpKEHO Ha 3acinaHHi kadeapu KimiHiuHOT Ximii i naGopaTopHoi
JIArHOCTHKH.
[Tporokon No BIA« » 20 p.

3asimyBau kadeapu aou. Crenanos I'.D.




(8 Llini i 3aBAaHHA AMCUMNIIIHM,

| 1 inb BUKAAAAHHSA AMCUUNJIIHN.

-3aCBOEHHSA CITyXayaMH MiArOTOBYOrO BiAmieHHs (yHIAMEHTANBHUX MONOKEHD XIMIT,
-DopmMyBaHHA NPUPOAHUYO-HAYKOBOIO CBITOIISLY.

-3aCBOEHHA 3HAHB IPO B3a€MO3B’A30K 010J0TIUHOI AiT enemMeHTiB Ta Oy10BH iX aTOMiB.
-[ToscHeHHs CyTi XIMIYHMX ABHLI T4 YCTAHOBICHHS 3arajbHUX 3aKOHOMIPHOCTEH.
-DopmyBaHHs 3HaAHb OCHOB CYYaCHHMX TEOPii XIMIYHOTO 3B’A3KY, KIHETHKH XIMIYHMX peakiii,
OyJ0BH OpraHiYHHUX CIOJYK, 130MEPil.

~O3HAHOMHTHCS 3 TCOPETHYHMMH OCHOBAMH MPOLECY OPTraHiYHOTO CHHTESY.

-Po3ymiHHA MPakTHYHOrO 3HAYEHHS XIMIYHHMX 3HAHDb K HAYKOBOI 0a3H 118 BUBYEHHS 1HLIMX
MPHPOAHHYO-HAYKOBHX NpeamMeTiB: 01010r1i, Pi3HKH, MEAMLIMHH.

| 3anayi BUKIAAAHHS AMCUMILTIHM.
[Ipu BHBYEHHI Kypcy XiMii ciryXa4i NiArOTOBYOrO BiAiNEHHA NOBHHHI:
3natu:

OCHOBHI MOHATTS Ta 3aKOHM XiMii, XIMi4Hi BJACTHBOCTI $-, p-. d-eJ€MEHTIB Ta iX CnOMyK.
FEHETHUHUH 3B 130K MIJK K/1aCaMH.

OcHOBHI MPUHUMNHK PEAKLiHHOI 31aTHOCTI OPraHiYHKUX CMOAYK, KIACH OPraHiYHMX CroiyK Ta
IX B3a€MOMNEPETBOPEHHA. 3HATH OCHOBH Cy4acHOI KkjacH(ikauii Ta HOMEHKIATypH
HEOPraHIYHUX Ta OPraHiuHHX CTOJYK.

BmiTu:

[Tporuosysatu Hanpsimox OBP.

Po3s’asyBatn 3amavi 3a possinamu nporpamu, KOPHCTYBATHCS AOBIAKOBHMH MaTepianamu.
BrikoHyBaTH sIKICHI peakuii BU3HAYECHHS AEAKUX HEOPraHiYHMX PEHOBHH Ta (DYHKLIOHATbHHX
rpymn OPraHiuHUX CrOJyK.

1.3. 3B’5130K Mi%K OKPEeMHMH PO3aiIAMU MPOrpamH.

LinicHicTs mporpamu 3 ximii 3a0e3me4yeTbes 38'93KOM Mik OKpeMHMHM posainamu. [List uboro
HEOOXIIHO MiJ Yac BUBUEHHS OKPEMHX PO3/i/iB MPOrPamMu;

-MOAATH 3HAYEHHA TEOPETHYHWUX OCHOB 3arajbHOi XiMIi K (DYHIZAMEHTY HEOPraHiuHOI.
OpraHiyHol Ximii,

-NOJIaATH 3HAYEHHsA EJICKTPOHHHMX €(EKTIB B MOJIEKYIaX SK OCHOBM PEAKUiHHOI 34aTHOCTI
OpraHiYHMUX CMOJYK;

-PO3yMITH 3HAYEHHs XiMil A OUIHKM CTaHY HABKOMHIIHLOTO CEPEJOBMILA; MOKA3ATH
3HAYCHHA XIMIT AK QYHAAMEHTY /LISl BUBUEHHS AMCLMILUTIH MEAHKO-0i010TiYHOT0 mpodiso.

1.4. ABTop poGouoi nporpamu: Bypaina 5.®., I'pekosa A.B.

2. 3micT ancumnaiam
CtpykTypa Kypey XiMmii 1ist cllyXadiB MmiAroToBYOro BI/ULIJIEHHS.

No Tun 3aHaTTs KinbKicTh roamu
1. Ulekuii 30

2. [[TpakTHuHi 3aHATTS 114

3. |CPC 72

Beeoro: 216 roqns



2.1,

Temu nekuii, ix 3micT T2 00CHAr B roaMHax.

No

Temu nexkuii Ta ix 3micr

rona.

’Cemecrp

bynosa atomy. Ilepioanunuii 3aKoH Ta nepioanyHa cucrema
XiMIYHHUX e/IeMEeHTIB.
[TnanerapHa moaenb atomy Pesepdopaa. KBaHToBO-MeXaHIuHA TEOPIs
Oynosu atomy. [Toctynatu bopa. Cknaa aToMHux siaep. XapakTepHcTHKA
CTaHY €JIEKTPOHA CUCTEMOK) KBAHTOBUX uucen. [TepioanuHuit 3aKoH.,

~06¢csr B

(8]

Ximiunwuii 38°s130K.
EnexkrpoHeratuBHICTb, THIH XIMIYHOTO 3B’ A3KY. lOHHHI 3B A30K.
KoBaneHTHHH 3B’430K. MexaHi3M yTBOPEHHS KOBAJIEHTHOIO 3B’ A3KY.
[Tapamerpu. Bnactusocti. BanenTHictb. CTyneHb OKMCICHHS.
Metaniynui 38’130k BoaHeBwHii 38’ s130k.

(9]

HIBuakicTb XiMiynux peakuiil. Ximiuna pisHosara.
[LIBUAKICTB peakuii Ta i1 3a/1eKHICTb B MPUPOIH PEaryrouux peYOBHH,
KOHLIEHTpALli, MIOLLi NOBEPXHi, Temnepatypu. Karani3 ta karanizatopH.
XimiyHa piBHOBara. KoHcTaHTa piBHOBari. Y MOBH 3MILEHHS XIMI4HOT

1BHOBaru. [lpunumn Jle HlaTen'e.

Po3unnn. Po3unnHicTb pevoBuH. Teopis esiekTponiTHuHOl 2
ancouiauii,
Knacudikauis po3unis. Po3unHHICTE pevoBuH. Di3UKO-XIMIYHI
MPOLIECH MPH po3uuHeHH1. Enekrponituuna aucouiauis. CtyniHb
nuconianii. CuabHi Ta cnadki enexTponiTv. lonti piBHaHHs. KoHcranTa
mcouiauii. pH BOAHMX PO34HHIB.

[

HemeTtann. 3aranbHa xapaktepucruka,
Knacudikauis enementis no S-, p-, d-6nokam. [TonsiTts npo GioreHHi
enemeHTH. [Tonoxkenns nemeranis B [ICE. ®opmu cnoayk. 3mina
KMCJIOTHO- OCHOBHHX Ta OKHMC/IIOBAIbHO-BIAHOBHHX BJIACTHBOCTEM.
XimiyHi ocobnmBocTi ranorenis. Cipka Ta ii CroiyKH.

(3]

OTtpumanns meTtaJiiB Ta iX XimiuHi B1acTUBOCTI.
[Tonoxkennsa meranis B [ICE. OcHOBM MPOMHCIOBOro 0epiKaHHs
MeTamiB. ENeKTpoXiMiYHHH, METAN0 TePMIUYHHH CIOCOOM 0JepPKAHHS
metaniB. MeramuHuit 38’430k, Paa Hanpyr metanis. XapakTepucTHKa
(pi3uunux Ta ximiunux Bnactuocted. Popmu cnoayk. [MoHATT npo
KHCJIOTHO-OCHOBHI Ta OKWCITKOBAIbHO-BIAHOBHI B/IACTHBOCTI d-
€/IEMEHTIB.

Teopia ximiunoi Oynosu. Buau i3omepii. Tunu Ximiunux peaxuii.
EnexTponHi edekTH B MONeKy/nax OpPraHiuHMX CHOJyK. sp'-. sp-, sp-
riopuansauis. Crnocobu po3puBy 3B s3kiB. [lOHATTA Npo MexaHim
XIMIYHHUX PEaKL{ii.

Teopis ximiunoi Oynosu. PeakuiiiHa 31aTHICTB OpraHiuHuX CNOAYK. |2

8-9.

["omonoriuHi psau ankaHis, ankeHis Ta ankini. Knacudikauis,
HOMEHKJIaTypa, 130Mepis Ta XIMIUHI BJIaCTHBOCTI.

AJIKAHH, AJIKEHH, AJIKIHH. 2




10.

Cnuptu, penoan.
Knacudikailis, HOMEHKIAaTypa, i30Mepis Ta XiMi4HI BAIACTHBOCTI.

i 8

Ben3on Ta iioro noxiaxi.
Knacudikauis, HOMEHKIAaTypa, 130Mepis Ta XIMi4HI BIIACTHBOCTI.

Anvaerian Ta kap6oHoOBI KHCAOTH,
Enexrponna OyznoBa ajibaeriiHoi Ta KapOOKCHIIbHOT IPYIiH.
["omonoriunui paa. Knacudikauis Ta HOMEHKIATypa, XiMi4HI
BacTUBOCTI. PeakuifiHa 31aTHICTE KAPOOHOBHX KHCIOT. BHLl sKHPHI
KHCIIOTH.

[}

13.

Ectepu. Kupn.
HomeHnknarypa ectepis. Peakuii ectepudikauii ta riaponisy. XKupu.
CrpyktypHi komnoHeHTH. Knacudikauis. Omunsiemi ainiam, HoaHe
YHCII0, KUCIIOTHE YMCJIO, YHCIIO OMMIIEHH:A. XIMI4YHA NepepoOKa KHUpIB.
OcHoBHi 01010ri4HI QyHKL,

14,

Byraesoau, Mouo3su. biosu. [loaiosu.
Knacudikauis, HOMEHKIaTypa Ta i30Mepisa ByrieBoaiB. [10ko3a Ta
bpykTo3za. Ximiuni ocodbnuBocTi. Caxapo3a. byaosa ta XiMiuHi
BIacTHBOCTI. [ToHATTA npo nosicaxapuau. bionoriuxa posb BYr/ieBOIIB.

15.

AmiHokucaoTu. byaosa ta Gionoriuna poab OiaKiB.
Aminokucnotu. Knacugikauis, HomeHknarypa. 13omepis. XimiuHi
ocoOnuBOCTI. [30enekTpuyiHa Kpanka. Ajib(pa-aMiHOKHCIIOTH SIK
CTPYKTYpHI oauHuLi Oinkis. [Tentuanuii 38°s30k. bynosa Ta Gionoriuxa

0J1b O1/IKIB.

o

Beworo: 30 roa.

2.2.

[IpakTHuHi 3aHATTS, iX 3MICT Ta 00CSIr Y roAMHAX:

Ne

Tema NpakTHYHOro0 3aHATTS Ta HOro 3MicT

roa.

Cemectp

[Ipeamert Ta 3aaaui ximil.
[Ipeamer Ta 3agaul Ximii. 3B 130K XIMIT 3 IHIWMMH HayKamMH. SBuILA
¢i3uuHi Ta XiMiuHI. YHCTI peHOBHHH Ta CyMmiLLi.

“06car B

ATOMHO-MOJIEKYASIPHE BYEHHSI,
ATtomu. Monekynu. BigHocHa aTOMHa Ta BIZIHOCHA MOJIEKY/ISipHA MaCH.
3akoH 30epexeHHs MacH pevoBHHH. Monspha maca. Mosb — mipa
KITBKOCT] PEYOBHHH.
Ipaxkmuuni nasuuxu: Po3B’a3aHHA 3a/1a4 HA KIJIbKICTb PEYOBHHH,

[RS)

Ximiynuii enemenT. Ximiuna popmyana.
XiMIYHHUH eeMeHT. 3HaKH XIMIYHHX ejieMeHTiB. Ximiuna Gopmya.
3aKOH CTAnOCTI CKJIaay. MacoBa yacka eleMeHTY.
[pakmuuni nasuuku: Po3paxyHoKk MacoBOT YaCTKH €/IEMEHTY B
CMOJTyKaX BUXOAAYH 3 XIMIYHOT OPMYJIH,

3akon ABoraapo. BiaHocHa rycTuna rasis.
3akoH ABoraapo Ta ciiacTBa 3 HbOro. BigHOCHA rycTHHA rasis.

o




MomnspHuit 06’ eM.
[Mpakmuuni naguyku: Po3B’A3aHHA 33124 HA KiIbKICTb PEYOBHHH Ta
BIJTHOCHY T'YCTHHY.

3]

bynosa aTomy.
CyuacHa Moziesib Oy10BH atomy. [30Tonu. KBanToBi uucna Ta opbitani.
[puxumn HaiimeHwoi exeprii. [pasuno N'ynaa. Mpunumn ayni.
Bynosa eneKTpOHHHX 000JOHOK aTOMIB.
[Mpakmuuni naguuKu: po3paxyHOK HYKIIOHMX YHCEIl

Mepioanunuii 3akon [L.1.Mennencesa. INCE. 4
BiakpuTTs nepioAM4HOro 3aKoHy. POpMyIHOBaHHS HOTO
J1.1.MenaeneeBuM Ta cyudacHe, BUXoas4u 3 Oyaosu atoma. [lepioanuna
CHCTEMA ENIEMEHTIB. 3HAUEHHS NepioAM4HOro 3akoHy. [lepioau, rpynw,
BCTABHI J€KaaH, O10KH. 3a1€KHICTb BIACTHBOCTEH XIMIYHUX €JIEMEHTIB
Biz ix 3HaxomkeHHs B [ICE. EnextponHi koH]irypauii atomis
enemeHTiB I-1V nepioais.
[Mpaxkmuuni HaeuyKu: CKIAAAHHS eNeKTPOHHUX (opmyn s-, p-, d-
€JIEMEHTIB

Ximiunnii 38’ 9130K. 2
KBaHTOBO-MexaHiuHa Teopis 38 43Ky, THNH XIMIYHHX 3B A3KIB T4
napameTpu. EnekTpoHeraTHBHICTb aTOMIB, MOAAPHICTb T4
MOJAPHU3OBAHICTD XIMIYHOTO 3B A3KY, MEXaHI3M HOrO yTBOPEHHS.
[pakmuuni naguyKu: 3aBAHHA HA 3HAXOLKEHHSA THITY XIMIYHOIO
3B SI3KY.

o

Knacudikauis ximivHux peaxuiil.
Knacugikawis XiMiYHUX peakuiii no pisHOMaHiTHUM o3Hakam. Peakuii
3’¢IHAHHS, PO3KIaay, OOMIHY, 3aMILLEHHS.
[Tpakmuuni nasuyuKu: 3aaa4i 3a XIMIHHUM PIBHAHHAM

[lBuakicTb XiMiuHnx peakuiii. Ximiuna pisHoBara. 2
[TOHATTS NMPO WBHAKICTb XiMIYHHUX peakuii. Po3mipHicTb Ta 00
03HAYEHHS KOHLIEHTPALIT KOMIOHEHTIB. 3a/IeKHICTb LBHAKOCTI peakLii
BiJ kOHUeHTpauii. KineTuuHe piBHsiHHA peakuii. Bnius remnepatypu ta
THCKY Ha WIBMAKICTb peakuii. [1pasuno Bant-I'odda
Ipakmuuni nasuyxu: 3ana4i Ha npasuno Baut-Iopda

10

[§9)

Karanis
Karani3 ta karamizatopu. Katamtuuni peakuii. OG0pOTHI peakiii.
3mimeHHs piBHOBaru no npuHuuny Jle Mlaren’e.
IIpakmuyni naguuku: 3aMHAC IWBHAKOCTI XIMIYHMX PEAKWH 3riIHO

3/IM.

11

o

Po3unnn. 3aranibHa XapakTepucTuKa,
[ToHATTsS PO po3unHH. MexaHi3MH PO3UHHEHHs peuoBHH. Tennosi
edeKTH NpH pO3UHHEHHI. 3aCO0H BUPAKEHHS KOHLIEHTPALIT PO3UHHIB.
[Tpakmuuni naguuru: po3s’a3yBaHHs 3a/1a4 HA 3HAXOLKEHHSA MAacOBOI
YACTKH PEUOBHHH Y PO3YHHI

12

[ToHATTS NPO PO3UMHHU €JEKTPOJITIB. 2
[Tousitrst ipo enexrponiTi. CuibHI Ta cnadki enextponiti. CTymiHb Ta
KOHCTAHTa aucowiauii. [OHHI piBHAHHS.

13

OxucnBaabHO-BIAHOBHI peakuii 6
CryniHb OKHCJIEHHS aToOMIB. OKHCHO-BIIHOBHI peaxuii.

MikMONeKyIAPHI, BHYTPILIHBLO MOJEKY/IAPHI, AMCIPONOPLUIOHYBAHHS,




CxnanaHHs piBHAHb METOAOM €JIEKTPOHHOro Oanaucy. Harsaxnusiui
OKHCHHKHM Ta BIAHOBHHKH.

IIpakmuuni naguuku: po3paxyHOK CTyneHs OKHCHEHHs. CknagaHHs
OBP 3a MeTOI0M €1E€KTPOHHOTO OajaHCy.

14,

Oxcuan. lNiapokeuan.
Knacudikauis okcuais. 3aco0u oaepkaHHs Ta BIACTHBOCTI KHCIOTHHX.
OCHOBHHX Ta aM(pOTEPHHX OKCHAIIB. PO3UMHHI TA HEPO3UHHHI
TJPOKCHAH, IX OIEPIKAHHS Ta BIACTHBOCTI.
[Ipakmuyni nagu4Ku: CKIaJaHHA XIMIYHHX PIBHAHb HA XiMIUHI
BJIACTHBOCTI OKCH/IIB

15

Kucaorm.
Knacudikauis kucnor. Orpumants 6€3 KHCHEBMX Ta KHCHEBMICHHMX
KHCJIOT. BracTuBOCTI Ta 3aCTOCYBaHHS KHCIIOT.
[Ipakmuuni naguuku: CKNagaHHa XIMIYHHX PIBHSAHb HA XIMIYHI
BJIACTHUBOCTI KHUCJIOT

16.

Couni.
Cxnan, THIIH, HOMEHKIATypa cosieil. XiMi4yHi BIAaCTHBOCTI Ta 3aCO0H
OTpUMaHHA coner. [aponi3 conei.
[Ipakmuyni nasuyku: CKIagaHHs XIMIYHUX PIBHAHL HA XIMiYHi
BJIACTHBOCTI cosieH. ['iapoi3 conei

leneTnunnii 3B'A30K MK OCHOBHUMHM KJ/1ACAMH  HEOPraHiYHMX
CoJIyK,.
[Ipakmuuni naguyuku: BUPILEHHS NAHLIOKKIB XIMIYHHX NEPETBOPEHb
710 TEMH

18.

I'iaporen. Okcuren. Boaa.
[Tonoxenns rinporeny B [ICE. ®i3uyHi Ta XiMiuHi B1aCTHBOCTI.
Otpumanns B naGopatopii Ta mpomucaosocTti. Anotponis. Mizuuni Ta
XiMiYHi BIaCTHBOCTI KHCHIO Ta 030HY. OTpumanHsa. Bynosa monexynu
BoaW. Di3uyHi Ta XiMiuHi BracTHBOCTI. Biosoriuxa posb BoK.
[Ipakmuuni nasuuKu: po3paxyHok 3a1a4 HA HAUTHLIOK Ta HECTaYY.

19,

XJs10p Ta #oro cnoJiyku.
[Tonoxenns B [ICE. Bynosa atomy. ®i3uyHi Ta XiMiuHi BAaCTHBOCTI.
OTtpumanns B 1aGopaTopii Ta nPOMHUCI0BOCTI. XNOPOBOAEHb Ta HOrO
BJIACTUBOCTI, OTpHMaHHsA. ConsaHa KueioTa 1a i1 coni. OKCHreHOBMICHI
CTIOJIyKH XJ10py. Y4yacte B OBP.
[Ipakmuyni nasuuxu: cxknapanns OPB 3 yuacTio xa0py mMetoaom
€JIEKTPOHHOTO 0asaHcy.

20.

Cyabgyp Ta iioro cnoaykmu,
bynosa atomy cynsdypy. @isuuni Ta XimMiuHi BAACTHBOCTI.
Cipkosoaenb. Okcuan cynsdypy (1V) Ta (VI). Otpumans,
BracTuBocTi. Cynb(haTHa KMCIOTA, BAACTUBOCTI, XIMi4HI OCHOBH
BHPOOHHIITBA KOHTAKTHHX C11oco0iB. Yuacts B OBP.
Hpakmuuni nasuuxu: cknananns OPB 3 yuacTio cynbhypy MeTonom
€JIEKTPOHHOTO Oanaucy.

21.

EnemenTtn ronosuoi niarpynu V rpynu INCE.
HiTporen Ta fioro cnosiykm.
3arajibHa XapakTepUCTHKA €/IGMEHTIB MiArpynH HitporeHy. HitporeH.
@i3u4HI Ta XIMiuHi BnacTHBOCTI. AMOHiak. [IpoMHCI0BE BHPOBHHLTBO,
BnacTuBocTi. Com amowito. Hitpatna kucnora. OcobmMBOCTI XiMIUHHX
BJIACTHBOCTEH HITPATHOI KMCIIOTH, 1T BUPOOHHMUTBO. Y4acTh B OBP.

ro




[Ipakmuuni nasuuku: cknananis OPB 3 yuacTio HITpOreHy MeToa0M
€NIEKTPOHHOTO Danaxcy.

22.

®@ocdop Ta iHoro cnoayKH.
Xapakrepuctuka no nonoxenHto B [ICE. Anorporndi hopmu. Dizuuni
Ta XimivHi Bractusocti. Okeua pocdopy (V). OprodocdopHa kucaora
Ta ii comi.
[Tpakmuuni nasuuxu: cknanannst OPB 3 yuacTio pocdopy metoaom
eNeKTPOHHOr0 OanaHcy. JIaHIKOKKH HA XIMIYHI BNACTHBOCTI

23.

EnemenTu niarpynu Byraeut. Kap6on ta itoro cnonyku. Cuaniumii,
Kapbon, Horo anorponHi Qopmu . Di3nyHi Ta XIMi4HI BIACTHBOCTI.
Oxcuamn kapbony (I1) Ta (1V), kapGoHatHa kucnoTa Ta ii com. Cumiumi,
¢diznyni Ta XimiuHi BaactuBocTi. Oxcua cwuniuito (IV), cunikathHa
kHcn0Ta. CromyKH CHITILIIO B NPHPOI, il BAKOPHCTAHHSA B TEXHiLll.
[Ipakmuuni naguyuku: PilieHHs NTAHLIOXKKIB HA XIMIYHI BIACTHBOCTI

24,

Jly:kHi Ta ny:KHO-3eMenbHI MeTasu,
3arajabHa XapaKTePHCTHKA €IEMEHTIB MiArpyn niTiio Ta 6epuiito. JlyskHi
Ta JTY’KHO-3€MENbHI MeTanu Ta ix BaacTtuBocTi. Orpumanns. Cnonyku
HATPIIO, KaNi0, KAJIbLIIO B MPHPOI,
[Ipaxkmuuni nasuuxu: Po3paxyHok 3a1a4 Ha 1OMILIKH,

25.

AJIHOMIHII Ta 10ro CroayKH,
[Tonoxenns amominito B [ICE. ®opwmu #oro cnoayk. Okeua ta
TIPOOKCHL ATMOMIHI0, X aMpoTepHICTb. CrnosyKH aTtoMIHIIO B
MPHPOJI, 3aCTOCYBAHHS B TEXHILI.
[Ipakmuuni naguuxu: Po3paxyHok 3a/1a4 Ha JOMILIKH.

o

26.

®epym. Cniasu 3aniza.
Xapakrepuctuka gpepyma no nonoxkertto B [1CE. CtyniHb OKMCAEHHS
3ami3a ta ¢popma foro cnonyk. Okcuau ta riapokcuau hepymy (I1) Ta
(111).

[Tpakmuyni nasuyuxu: PospaxyHok 3a/1a4 Ha BHXIJA XIMIYHOI peakuii.

o

27

['eHeTHYHHMH 3B’ A30K MiXK OCHOBHHMH KJ1aCaMH HEOPraHIYHHX CIIONYK.
ITpakmuuni naguuku: BUPILICHHSA TAHUIKKIB XIMIYHHX MEPETBOPEHD 3
HEOPraHIuHOI XiMil. o

28.

Teopis ximiunoi 6ynosu. Homenknarypa ta knacudikauis
OpraHivHUX CMOJYK,
[Ipeamer opraniunoi ximii. Teopis XiIMIYHOT Oy10BH OpraHiMHHX CMOJTYK
A.M.bytneposa. Tunu 3B’SA3KIB B MOJIEKYJaX OPraHiuyHHUX CrONYK.
MexaHi3MH  iX yTBOpEHHs Ta c¢nocoOu pospusy. Knacudikauis
opraniunux cnonyk. Homenknatypa. [TonsTrsa i3omepii.
[Tpakmuuni nasuuku: cknagavds Gopmy i3oMepis.

29.

Hacwnueni Byriesoami.
["omonoriuni psaau ankauis. [ToHsTTS npo n6pmm3auuo ﬂpocmpoea T4
eNeKTpOHHA OyZ0Ba HACHYEHMX BYIJIEBOAHIB. IX XiMiuHi Ta ¢i3uumi
BIACTUBOCTI. OTPUMAaHHSA Ta BUKOPHCTAHHS.
[Ipakmuuni naguyku: pilieHHs 3a1a4 Ha 3HAXOKEHHS MOJIEKYJIAPHOT
(opmynu peyoBunm (ankann). Cknaganus Gopmysi i30MepiB.

30.

Henacunueni Byrnesoani
l'omonoriuni  paau ankewis, ankiuis. [loHaTrs npo rOpHANH3ALLIL.
I'lpocmpoaa Ta €JIEKTPOHHA Oy/10Ba HEHACHYEHHX BYIEBOAHIB. IX

XIMI4HI Ta (blSHLlHl BJIACTHBOCTI. OTpHMaHHﬂ Ta BHKOEHLTaHHﬂ

L opMeram. |




[Mpakmuyni Haguuku: PilIeHHs 3aa4 HA 3HAXOUKEHHS MOJIEKYIAPHOT
GopMyiH pedoBHHH (ANKEHH, AJTKIHH)

31.

3}

ApomaTuyHi Byrjiesoan. bensen Ta iioro romonoru.
Enextponna OynoBa Ta Ximiui BaacTuBocTi OenseHy. [lpomucnosi
cnocoOu oTpuManHs OeH3eHy. B3aeMHHil BIUIMB aTOMIB Ha MpUKIA
Tonyeny. [IpaBuna opieHTyBaHHs B O€H3EHOBOMY sIpI.

Ipakmuyuni nasuuKy: pilieHHs 3371a4 Ha CMATIOBAHHA OPraHivyHKX
CTIOMYK

32.

liapoxcucnonyku. Oanoatomui Ta 6aratoaTomHi cnupTh. 4
3aranbHa (JOpMyJia, HOMEHKIATYpa, 130MEPiA HACHUEHHUX OIHOATOMHHX
CIIMPTIB, IX BJIACTHBOCTI Ta CMOCOOH OTPUMAHHA. baraToatoMH1 CNUPTH.
XiMi4HI BJIaCTHBOCTI €THJICHTIIKOIIIO Ta IIILEPHHY.

[Ipakmuyni HaguuKU: PILICHHS 3a/1a4 HA CMIAIIOBAHHSA OPraHiuyHHUX
CTIOJIYK.

53 8

39}

lNiapokcucnonyku. Menoan.
Bynosa monekynu deHony. EnexTpoHHi edekTH Ta B3a€EMHHH BIIMB
aToMiB B MOJsieKyJIi (eHosy. XimiuHi BAaCTHBOCTI (PEHONY B MOPIBHAHHI
3 BIIACTUBOCTSIMH CITUPTIB.
[Ipakmuyni HaeuuKu: PILICHHS 3a7a4 HA 3HAXOUKEHHA MOJIEKYIAPHOT
dbopMyTH peuoBHHHM (KJ1ac - MAPOKCHCIONYKH)

34.

9

Anbaeriau.
3aranbHa Gopmyna anpaeriaiB. Enektporna 0y10Ba anbaeriHOl rpynH,
HomenknaTtypa Ta i30Mepis anbaeriaiB. XiMiuHi BJaCTHBOCTI.
ITpakmuuni naéuyxu: pilieHHs PIBHAHb HA YACTKOBE OKUCHEHHS
BYTJIEBOLOPOJIIB

35

KapOoHoBi kucaorm. 4
HomeHknatypa Ta i30Mepis kKapOOHOBHX KHCIOT. By10Ba kapOOKCHIbHOI
rpynu. Pi3uyHi Ta XiMiYHI BIACTHBOCTI 0/IHOOCHOBHUX KapOOHOBHX
KHCIIOT, CrOCOOH X OTPUMAHHS.
Ipakmuuni nasuuKu: piIlICHHs 33124 HAa HALUTHLIOK Ta HECTauYy.

36.

19

Ectepn
Ectepuuii  38°s30k. Homenknatypa cknaaHux — etepiB.  Peakuis
ecrepudikauii Ta ymoBu ii nepeOiry. EcTepu HM3bKOMONEKYIAPHHX
OJHOOCHOBHHUX  KapOOHOBHMX  KHCJIOT Ta  HH3bKOMOJEKY/APHHX
OJHOOCHOBHHX CITHPTIB,
[Tpakmuuni nasuyxu: peakuii Ha ripoi3 Ta 100yBaHHsA ecTepiB

B7;

(9]

Kupn,
3aranbHa Gopmyna sxupiB. JKHpPH SK JDKEPEno OTPUMAHHS TILEPHHY,
BXKK, coneit BXXK-muna. CHHTETHYHHH Ta NPUPOIHHHA KUP. XIMIUHI|
BJIACTHBOCTI JKHUPIB.
[Tpakmuuni naguyxu: XIMi4HI BJaCTHBOCTI KHPIB Ta IX OTPUMAHHA

38.

Byraesoamu. 2
3aranbHa XapaKTEePHUCTHKA BYTNeBOAIB Ta iX Knacudikauis. MoOHO3M,
0i03u, nosio3u. ByrneBoau sk noni GyHKUIOHANBHI CNOAYKH. [30mepis
ByrnesoiB. JI- Ta L-reHeTHYHI paau.

IIpakmuuni nasuukuy: peakuii BIAHOBIEHHS Ta OKHCHEHHSA BYIJIEBO/LIB

39,

(R

HiTporenoBmicHi opraniuHi cnonyku. AmiHm,
Homenxknarypa. 13omepis aminiB. XiMIUHI BIaCTUBOCTI aMiHIB JKHPHOTO

paay. bynosa aminis. TIOpiBHAHHS OCHOBHHMX BJIACTHBOCTEH AHIIHY AIK

v rvevrer ——yy—




APOMATUYHOTO aMiHy 3 aMmiHaMH JKHpHOro psaay. [lpomucnosi T4
mabopaTopHi CrOCOOH OTPUMAHHS aMiHIB.
[Tpakmuyuni HasuyKu: XIMIYHI BJACTHBOCTI

40. AminokucaoTu. beakn. 2
[3oMepis Ta HOMEHKJIATypa AaMIHOKMCIOT. XIMIYHI  BJIaCTHBOCTI
aMiHOKHCIOT. Anb()a aMIHOKHMCIOTH SIK CTPYKTYPHI OAMHMLI OIIKIB.
YTBOpeHHs MENnTH4HOro 3B°A3Ky. PiBHI cTpykTypH OinkiB. Tunu
XIMIYHOrO 3B 513Ky B MOJIEKyJ1aX Ol/IKIB.

[Ipakmuuni naguyku: XiMivH1 BIaCTHBOCTI

41. |TeneT4HM# 3B’ 930K MiK OCHOBHHMH KJ1ACAMM OPraHivuHNX CNOYK 2
[Ipakmuyuni nasuyKu: BUPILICHHS JAHLIIOKKIB XIMIYHUX MEPETBOPEHD 3
OpPraHiuyHOI XiMii.

42, [[TizroroBka 10 iCTIUTY 8

Beboro: 114 roa.

iy CPC, ix 3micT Ta 00CsIr y roamHax:

No Tema CPC Ta itoro 3micrt i a
= |2
S 5|8
e C |V

1. |OcHoBHI nousTTa Ximii. [TpocTi Ta cknaani peyosunu. Mi3uuni Ta 12 '
XIMIYHI BJIACTHBOCTI PEYOBHH.

2. |[lepBuHHI BizomMOCTi npo OyaA0BYy aToMa — AApO, MPOTOHH, HEHTPOHH, 2
enekTpoHH. Po3mipu aToMmiB.

3 XiIMIYHHH eNeMEeHT. ATOMHI OAHHHLI MacH — abCOMIOTHI Ta BIAHOCHI. |2
3HakH XIMIYHUX eneMeHTiB. XiMiuHa Gopmyna. 3aKkoH CTaloCT CKIaLy.

4. | Monekynu. MonekynspHi macu. EnemeHTHHit cknaa pevounu. [Tpoci 2

Ta CKJIAAHI PEYOBHHHU. ANOTPONIS. t
1

5. [BanenTnictb enemenTiB. ['padiuni popmyH peHOBHH, 2 ‘

6. [3axkoH 30epeKeHHA MacH PeHOBHH. XIMIYHI PIBHAHHS. 2

7. |OcHOBHI KT1acu HeopraHiuHux crnoayk. Homenknarypa ta kiacudikauis 2
['padiuni popmynu.

8. |Knacudikauis OKCHAIB — OCHOBHI, KHCAOTHI, amdoTepHi Ta 2
HECOJIETBOPHI.

9. |Homenknatypa, knacudikauis ta rpadiuni popmynu ocvos [lousrrs 2
npo aM(poTepHi riAPOKCHIH.

10. [Knacudixauis ta HomeHknatypa kucaot. OcoOnuBocTi ix Oy10BH. 2

11.

Knacudikauis, HomeHknaatypa ta rpadiuti Gopmyin ConeH — HOPMasbHI
(cepeaHi, KHC/Ii, OCHOBHI).

B )




12. [epioanunuii 3akoH [1.1.Menneneesa. CyuyacHe hopmynoBaHHs. Bynosa‘tl
eNneKTpOHHOI 00010HKH aToMa. KBaHTOBI 4Kcna.

13. [3anexHICTh BMACTHBOCTEH €JIEMEHTIB Bial iX Oy/10BH. 3Ha4YeHHS 2
MEPIOAWYHOrO 3aKOHY Ta NMEPIOAUYHOT CHCTEMH.

14, [XiMi4HHW# 3B'A30K — IOHHHIH, METATIYHWHA, KOBAIEHTHHH, BOJAHEBHI. 2
JIOHOPHO-aKUENTOPHHH MEXAHI3M YTBOPEHHS KOBAEHTHOTO 3B A3KY.
TUnu KPUCTANIYHHUX IPATOK.

15. |CTyneHi OKHCNIEHHS €EMEHTIB — peasibHi Ta yMOBHI. MiniManbHa Ta {4
MaKCHMAJIbHA CTYTIHb OKHCJIEHHS.

16. [Tennosi eexTu peakuii. 3akonu ['ecca. 3anekHicTh TEMI0BUX ePEKTIB 2
BiJl yMOB NMPOTIKAHHSA peaKLii.

17. [lIBuakicTh XIMiYHUX peakuii. DaKTOPH, WO BIIMBAKOTH HA WBHAKICTb |2
peakuii. Katani3. Buau katanizy — roMOreHHHI Ta reTepOreHHHM.

18. |ObopoTHi Ta HeoOOpOTHI peakuii. XiMiuHa piBHOBAra. 2

19. [3aranbha knacudikauis XiMIYHHX peakLiii — peakuii Croy4eHHs, 4
po3kiany, 3amiteHHs, oomMiny. OKMCHO-BIAHOBHI peakuii.

EnpoTepmiuHi Ta €K30TEPMIUHI peakui.

20. [PozuuuHicTh peuoBuH. Kpucranoriapatu. Enekrponitiuna aucouiais. |4
Cryninb Ta KOHCTaHTa aucouiauii. Jlucouiauis Boau. Boanesuii
nokasHuk. CepeaoBHILA BOAHUX PO3UYHHIB.

21. |Peaxuii 0OMiHy B BOAHHX po3uuHax. [1aposi3 conel. 4

22. [[lousaTTs npo aucnepcHi cuctemu. Konoiaui po3unuu. 2

23. |OCHOBHI MO0KEHHS OPraHiuHOi Ximii, Xapaxkrep XiMiuHHX 3B'a3kiB Ta 4
BAJIEHTHICTb KAPOOHY B OpraHiyHuX cnosiykax. Knacudikauis
OpraHiyHMX Croyk 3a PYHKLIOHATbHUMH TPy NaMH.

24. |EnexTpoHHi e(heKTH 3aMICHUKIB B OPraHIMHUX CMIOIYKAX — ME30MEpHHI 4
Ta IHAYKTHBHHH eeKTH.

25. |[TonaTTa npo Aa0XiMiKaTH — repOILMaM, IHCEKTHLIMAH, (DYHTILUHIH. 2

26. (BUKOpHMCTAaHHS HAWBAXKIMBIIINX CITHPTIB, albJAEriaiB, KapOOHOBHX2
KHCJIOT.

27. |[IOHATTA MPO NOBEPXHEBO-aKTHBHI peyoBHHH. Muna. CHUHTETHYHI 4
MHIOUI 3aCO0H.

28. |BionoriyHa posb BYr/IEBOHIB — MOHOCAXAPHIB, AMCAXAPHIIB, 4

nosicaxapuis. Bionoriuxa posb Kpoxmasio Ta riiikoreny.




29. |OcobnuBocti OynoBu OiNKIB — MEPBHHHA. BTOPHHHA Ta TpeTHHHa4
crpykrypa. IleperBopenns OinkiB B opraHizmi. @DyHkuii OUIKIB B
OpraHi3mi. '

30. |[ToHATTA MPO reTepoOLMKIIUHI CTIOTYKH, HyKﬂe'l'rili(i)iBidkrP’ICﬁ;).Tﬂl:l:i‘{)l;lrMVi[f)rr-ira i2
ctpykrypa JJHK ta PHK. !

| |

[ 1

Beworo: 72 rop.

B pesynbraTi MpOBeAEHHS MPAKTHUYHWX 3aHATH CIyXaui MiAIrOTOBYOrO BiAAINEHHS MOBHHHI:
3narTu:

e (byHIAMEHTAIbHI 3AKOHH Ta MOJIOXKEHHS XIMii, MATH WINICHE YABACHHS MPO (Pi3HUHI

TEOPIi;
® 3MICT XIMIYHHX 3aKOHIB, X (POPMYTIOBAHHSA, BHCHOBKH Ta €KCTIEPHMEHTAJIbHI
MiATBEPIKEHHS.
BmiTu:

® CKJIAATH Peakuli NEPETBOPEHb HEOPTAHIYHUX TA OPraHIYHUX CNONYK.
® BMITH BUKOPHCTOBYBATH TEOPETHYHI 3HAHHA MPH BUPILLIEHHI KOHKPETHHUX XIMIYHHX
3a1a4.

3. Meroanune 3a0e3nev4eHHst ANCUMIIIHN
3.1. OcHoBHa JiTepaTypa

o

Bepesan O. 30ipka TecTOBUX 3aBIAaHb [UIA MIATOTOBKH 10 30BHILIHBOIO HE3aJ1€KHOTO
ouiHtoBaHHs / O.bepesan. — Teproninb: [TiapyuHuky i nociOHuku, 2022, - 240c.
boiuyk [./1., 3yopuusbka JI.O. HaBuanbHO-MeTOAMUHHUH NOCIOHUK «OpraHivuHa XiMis» /
boiuyk I.J1.— K. : BCB «Meanuumna», 2018 ~ 80 ¢.

. Hauyk JL.C. Xiwmis, 3HO: komnnekcHe BuaanHs y 3-x 4.: Opraniuna ximis, 4.3/
JI.C. dauyk. — Tepuoninb : HaBuanbHa kHura — boraan, 2022 - 320 ¢,

Turapenko H.B. Ximia. Komnaekcue suaanus. 3HO 2020, - K: Jlitepa JITJL - 320 ¢,

Ximist: 10BIAHHMK A/ aOITYPIEHTIB Ta YUHIB 3ara/lbHOOCBITHIX HABYAIbHHUX 3aK/IA/IB |
HAaBYAIbHO-MEeTOAMUHWI nocioHuk / M.B. ['punvosa. H.I. [luan. KO.IT. Kpawenko
[ta in.]. — 2-re Bua., Bunp. i ponos. — Kuis : Jlitepa JIT/L, 2018, — 464 c.

Apowenxo O.J1. Ximia. JloBigHuk, TecToBl 3aBaaHHs. [I0BHUH NMOBTOPIOBaNbHHUHA KypC.
MIArOTOBKA 0 30BHILIHBOIO HE3aJICKHOrO OLIHIOBAHHS Ta AEP:KABHOI MiACYMKOBOT
arectauii / Onbra Spowenko. — Kam sHeus-Iloainscbkuii: AGetka, 2022, — 404 c.

o
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3.2. JlonaTkoBa jitepatypa
.bpaxko O. A., Kopuer M. M., l'enueBa B. |. Ximiuuuit rnocapi ans 3100yBaviBs
CTyneHs BHLIOI OCBITH 0OakanaBpa OCBITHbO-Npo(deciHHMX nporpam «Ximis» Ta
«bionoriay. 3anopixoks: 3HY. 2021, 70 ¢.
. Ximia opraniynux cnonyk [Teker] @ [miapyu. ans Buut Hasy. 3akn.] / Kypra C. A
Jlyukeuu €. P., Matkiscbkuit M. [1. - IBano-Mpankisebk : [Ipukapnar. Haw. yH-T im.
Bacuns Credpannka, 2013, 598 ¢
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3.3 lMuTauus a0 icnuty

[Mpeamer i 3anaui ximii. [i ponb B OXOPOHI HABKONMLIHBLOIO CEpPeaOBHILA. 3B 130K XiMii 3
IHTUMH MPUPOJAHUYHUMH HAyKaMH. SIBHLLA XIMIUHI Ta QI3UUHI.

ATOMHO-MOJNIEKYJIAPHI BueHHsA. Atomu. Monekynd. BiaHocHa atomHa Ta BIIHOCHA
MOJIEKYJIIpHA Maca. 3akoH 30epexkeHHs mac. Monspua maca. Monb - Mipa KiIbKOCTI
PEYOBHHH.

3akoH ABOTajapo 1 CIiACTBA 3 HBOro. BiiHOCHA rycTHHa rasis. MonsapHuit 00 em.

KiMidyHHUHA eneMeHT. XimiuHa Qopmyiid. 3aKOH CTaNnocTi CKiaany. JaibToHIKKH. BepToniam.
PospaxyHOK MacoBOi 4YacTKH XIMIYHOTO E/IEMEHTY Y CIOJyKaX, BUXOAAYH 3 XIMIYHOI
bopmy .

Bynosa artomy. [IpoToHHO-He#TpoHHAa Teopis OynoBu atoma. [3otonu. bynosa
eNeKTPOHHUX 000/10HOK aTomiB. KBanToBi uncna. [TpuHuun HaiimeHwoi exeprii. [Tpasuno
['yupa. [punuunn IMayni.

KBaHTOBO-MeXaHIYHA TEOpis XIMIYHOrO 3B'A3KY. TWnM 3B'A3KIB Ta IX MapameTpH.
EnexkTpoHeraTHBHICTb aTOMIB, TMOJSAPHICTb, MOJAPU30OBAHICTE 3B’ A3KIB. MexaHi3Mu
YTBOPEHHS XIMIYHMX 3B’ A3KIB.

[Tepiognunuit 3akoH JI.1.Menneneesa. [llepioanuna cucTema €NeMEHTIB. 3alekKHICTh
BIIACTMBOCTEH XIMIYHMX enemeHTiB Bia nosokeHHs B [ICE. 3nauenHs neploanuHoOro
3aKOHY.

Knacudikanisa XiMiYHMX peakiii 3a pi3HUMH O3Hakamu. Peakuli crnosyuyeHHs., posnany.
3aMmileHHs Ta 00Miny. OkucaroBaibHO-BIAHOBHI peakuii. Teopis OBP. Tunu OBP.
[ToHATTA NpPO MBHAKICTH XIMIYHMX peakuwii. [i 3a1ekHICTb Bil KOHLEHTpALi,
TeMmneparypH, THCKy. KaTani3 ta karamisaTopw.

Ximiyna piBHoBara. OO0OpoTHI peakiii. 3MilEHHs PiIBHOBAarW peakuii 3a npuHuunom Jle-
[Ilaren’e. BuBeAeHHS KOHCTAHTH PIBHOBATH.

Poszuumnu. 3aranbHa xapaktepucThka. MexaHism po3unmHeHHA. CnocoOM BHpakEHHS
KOHLIEHTPALIl PO3YHHIB: MACcOBA 4acTKa, 00 €MHA 4aCTKa, MOJSPHA KOHLEHTpALLA.
Pozuunu enexrponiti. Teopis enekrponitvuHoi aucouiauii. CTynmiHb Ta KOHCTaHTa
avcouiawii. [oHHI pIBHSIHHS peaKLiii.

.Enexktponiz y posunHax Ta posnnasax. [lOHATTS npo CTaHAAPTHUH ENEKTPOIHHIA

MOTEHLIA. 3aCTOCYBAHHS €NEKTPOI3Y.

Knacugikauis oxcuais. CrocoOH OTPUMAHHA Ta BAACTHUBOCTI KHCIOTHHX, OCHOBHHMX Ta
aM(OoTepHUX OKCHIIB.

Po3unHHI Ta HEPO3UHHHI FMAPOKCHAH. IX OTPHMAHHA Ta BAACTHBOCTI. 3aCTOCYBaHHsA JIyTIB.
Knacudikauis kucnor. OnepixanHs 0e3 KHCHEBHX Ta KUCHEBMICHHX KHCIOT. BractusocTi
Ta 3aCTOCYBAHHS.

Com. Cxknaa. Tunmu Ta HOMeHknaTypa. XiMi4HI BAACTHBOCTI Ta 3arajibHi  CrocoOu
oaep:kaHHa coned. [aponi3 conei. ['eHeTHUHMH 3B'A30K MK KIacaMW HEOPraHIYHHX
CMOJYK.

Boaenb. ®isuuni Ta ximiuui BnactuBocti. Ozsepkanns B n1a00paTopii Ta MPOMMCIOBOCTI.
3acTocyBaHHsl.

Boaa. ®i3uuni Ta XimiuHi BnacTuBocTi. Kpuctanorigpatu. XKopeTkicTb BOAM Ta CMOCOOH ii
YCYHEHHS.

["anoreun. 3aranbHa xapakrepuctuka Y TA-rpynu. Xnop. ®i3uuni Ta XIMiuHI BAACTHBOCTI.
Opnep:kanHs B 1a0OPaTOPHUX YMOBaX Ta MPOMHCAOBOCTI. X/OPOBOAEHb, BIACTHBOCTI.
onepxanHsa. ConsHa kucnoTa ta ii cosii. 3acToCyBaHHs XJIOPY Ta HOTO CHONYK.

. 3aranbHa xapakrepuctuka enemenTiB VI rpynu. Kucenb. Anotponis. Mi3uuHi Ta XIMiUHI

BJIACTUBOCTI KMCHIO Ta 030HY. Oxep:kaHHs KHCHIO B adopaTopii Ta MpPOMMCIOBOCTI.
3acTocyBanHA,
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24,
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27,

28.
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32

33.
34.
35.
36.

37.

38.

39.

40.

41.

. Cipka, bynosa atomy. @i3uuni Ta Ximiuni BnactuBocTi. CipkoBoaeHb. Okeuau cipku (1V)
ta (VI). XimiuHi BJIaCTHBOCTI.

.Cipuana xucnora. XiMiyHi BAacTUBOCTI. OKHCIOBAIbHO-BIHOBHI BACTHBOCTI CIPKH.
XiMiYHI OCHOBH BUPOOHHMLITBA CIPYaHOI KMCIOTH KOHTAKTHHM CMIOCOOOM.

3ara/sbHa XapakTepUcTHKa eneMeHTIB VA rpynu. A3or. Oyaosa atomy. Pi3uuHi Ta XIMI4HI
BIacTHBOCTI. AMiak. BrnactuBocTi Ta 3actocyBanHs. [Ipomucnosuit cuntes amiaky. Com
amoHit0. OKCHIM a30Ty.

AsotHa kucnorta. XiMmiuHI BJIACTHBOCTI. B3aemoais 3 MeTanamu Ta HEMETaNaMH.
OKHMCITIOBAIbHO-BIAHOBHI BIACTUBOCTI Crnonayk a3oty. CoJii a30THOT KHC/IOTH. A30THI
no0puBa.

®ocop. bynosa aromy. AnorponHi ¢opmu. Di3uyHI TAa XIMIYHI  BIACTHUBOCTI.
Opnepsxannsa. Oxeuan pocdopy (111) Ta (V). OprodocdartHa kucnora Ta ii coni. Pocdophi
noOpuBa.

3aranpHa xapakrepuctuka enementis IV rpynu [ICE. Byrneub. Anorponni dopmm.
Ximiyni BractuBocTi Byrnewo. Okcuan syrsewo (1) ta (IV). XimiuHI BAacTHBOCTI,
ByrinpHa kucnoTa Ta ii coJi.

Kpemnii. @i3uuHi Ta XiMiuHi BAacTHBOCTI, OKCHA KPEMHIK) Ta KPEMHIEBA KHCIOTA.
Criostyku KpeMHii0 B MPUPOAI, iX 3acTocyBaHHs B TexHiul. Ckno. LiemenT.

Metanu. ix nonokenuss B [ICE. ®i3uyni Ta XimMiuHl BracTuBoCT. MeTanu Ta cniasu B
TEXHILI.

OcHOBHI CcrocoOM OTPHMAHHA METaiB. MIPO- Ta TIAPOMETANYpris, MeTaloTepMis,
eNIEKTPOMETAITYPrisl.

Jlyxui meramu. [lonoxenns B [ICE. ®@opmu crnomyk. Di3uuHi Ta XiMIYHI BJIACTHUBOCTI
Kaito Ta HaTpito. OJepikaHHS Ta 3aCTOCYBAHHSA JIY)KHMX MeTaniB Ta ix cnonyk. Crnomyku
HATPIlO Ta Kanito B npupoai. Kaniini no6pusa.

JlyxknHo-3emenbHi metanu. [lonoxkenus B [NCE. ®@opmu ix cnoayk. Mi3uyHl Ta XiMiyHI
BIACTHBOCTI Kanbiito. OpepikaHHs Ta 3aCTOCYBAHHSA JIY/KHO-3EMETbHHX METaldiB Ta iX
cnonyk. Cronyku 1y’KHO-3eMe/IbHUX META/IB B MPHPOIL.

Amowminii. [Tonoxenns B [ICE. ®opmu cnonyk. OaepkaHHs antOMiHIKO B TPOMHCIOBOCTI.
Oxkcua Ta rigpokcua amomiHito. Crosyku anioMiHio B npupoai. Cniaasu antoMiHIK.
3anizo. [lonoxenns B [ICE. Bynosa artomy. @opmu cnonyk. Di3HuHl Ta XIMIYHI
BractuBocTi. Okcuau Ta riapokeuau 3anisa (11) ra (L),

XiMI4HI peakuii, 110 JiekaTb B OCHOBI BAPOOHHLITBA CTaJll Ta YaBYyHY.

[Tpeamer opraniu”oi ximii. Knacudikauis opraHiuHux cnonyk. PO3BUTOK ysBIEHb Mpo
ximiuny OyznoBy. Teopisa ximiuHoi Oya0BH opraniuHux cnonayk byrneposa. Tunu 38’ s3kiB B
MOIIEKYJIaX OPraHiuHUX CTMOTYK, MEXAHI3MH 1X YTBOPEHHS Ta CMOCOOH PO3PHBY.

Hacuueni ByrnesonaHi. Ankanu. [omonoriuHui psaa, 3aranbHa ¢Gopmyna ankais.
[TpocTopoBa Ta €jeKTPOHHA Oyja0Ba ankaHiB. sp'-ridpuamsauis. DizuuHi Ta XIMiYHi
BJIACTUBOCTI ankaHiB. Onep:kaHHs Ta 3actocyBavHsa., MertaH. [IpocTopoBa Ta enekTpoHHa
OynoBa, BIACTHBOCTI METaHY. 3aCTOCYBaHHSA METaHY.

Luknoankanu. 3aransHa ¢opmyna. Howmenknatypa Tta i13omepis.  BnactuBocrTi
LIMKJI0AJTKAHIB,

Henacuueni ByrneBoaHi. AnkeHu. [oMonoriuuud psza, 3arajibHa Gopmyna ankaHis.
[30Mepis — CTPYKTypHA Ta MpoOCTOpPOBa (LMC-. TpaHc-13oMepis. HomeHknaTypa ankeis.
[TpocropoBa Ta enexktpoHHa Oyaosa. [iOpuamsawis. Di3uuHi Ta XIMIMHI BJACTHBOCTI.
OpneprxaHHs Ta 3aCTOCYBaHHS.

Etunen. bynosa eruneny. Opepkanus eTuneHy. @i3sHyHi Ta XiIMiYHI  BJIAaCTHBOCTI.
3acToCyBaHHs.

BucokomonekynapHi cnomyku. 3aranbHi nonatts npo BMC, ix Oyamosa. [Ipupoani.
BMC. _ Tlomietuaen, mnominponinen: rofiMep, MOHOME,
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eeMeHTapHa naHka. [Ipupoanuii kayuyk, Oynosa, BnacTuBOCTI. CHHTETHYHI KaydyKH.
OneprkaHHs CHHTETHYHOTO KayuyKy.

Henacuueni ByrneBoaHi. AnKiHW. 3aranbHa XapakTepucTuka. Sp-ribpuamsaws. bynosa
MOTPIHHOrO 3B’A3KY, HOrO XapakTEPUCTHKA( €HEepris pO3pHBY. AOBKHHA). ALETHIEH, HOro
€JIEKTPOHHA Ta MpPOCTOpoBa OynoBa. XiMi4HI BJIACTHBOCTI AUETHIICHY, OJEP)KaHHA Ta
3aCTOCYBAHHS.

ApomatuuHi ByrneBoaHi. benson. Enexrponna OyaoBa Ta XimiuHi BIacTHBOCTI OeH30.y.
[Tpomucnosi crnocoOu opnep:kanHs OeH3omy. B3aeMmHuWii BMIMB aToMiB B MOJEKY/I Ha
MPHKIAAl TOIyOITy.

[Tpupoani wkepena ByrneBoaHis. Hadra, Byrians, npupoani ta nonyTtHi HadTOBI rasu -
MPHPOJIHI uKkepena ByrieBoaHiB. [lepepoOka HadTh Ta Byrins.

Hacuueni ognoaromui criuptu. 3araneHa popmyna. Homenknartypa. [3omepis. Onepxarns
Ta BrnacTWBocTi cnupTiB. ETtanon. [IpoMHCnOBI  crnocoOM  oaepkaHHs — €TAHOJY.
3acTOCYBAHHS CITUPTIB.

Hacuueni aBox Ta TppoxatomHi cnupTd. ETunenrmikoas ta raiuepun. Pisuuui ta XiMIuHi
BJIACTUBOCTI. 3aCTOCYBAHHS Ta OJEP/KAHHS.

@enon. bynosa denony. EnektpoHHi edekTH Ta B3a€MHHH BIJIHB aTOMIB B MOJIEKYJI
denomy. XiMmiuHI BAACTUBOCTI ()eHOJYy B MOPIBHAHHI 13 BJACTHBOCTAMH CIMPTIB.
OneprxanHa peHomy B MPOMMCIOBOCTI. 3aCTOCY BAHHS .

Anpzeriau. 3aramsHa Gopmyna. Enextponna Oynosa anwaeriaHoi rpynu. Homenkniatypa
Ta 130Mepist. XiMiuHi BIaCTHBOCTI anbaeriaiB. OnepKaHHs Ta 3aCTOCYBAHHS.

MypawmuHui Ta OLUTOBUH anbierian. JIabopaTtopHi Ta MPOMHUCIOBI CMOCOOM OAEpIKAHHA, iX
XIMIYHI BTACTHBOCTI. 3aCTOCYBAHHS.

Keronu. Aueron. Homenknarypa ketoHiB. OaepkaHHa OKMCIEHHAM BTOPUHHHX CHMPTIB
Ta 13 JIraJoreHnoXiAHux. XiMiuHi BAaCTHBOCTI AUETOHY. 3aCTOCYBAHHS ALETOHY.
KapboHoBi kucnotu. HomeHknaTypa Ta i30Mepis OJHOOCHOBHHX KapOOHOBHX KHCIIOT.
bynosa kapOokcuabHOi rpynu. [lpupoaHi Jpkepena Ta cnocodM oaep:kaHHA KapOOHOBHMX
KHC0T. Pi3HYHI Ta XIMIYHI BJIACTHBOCTI KAPOOHOBHX KHMC/IOT.

Mypamnna ta ouroa kucnoTd. OaepikanHa Ta Ximiudi BnaactuBocTi. OcoOnuBOCTI
XIMIYHHX BJIaCTUBOCTEH MYPALIMHOI KHCIOTH. 3aCTOCY BAHHS.

Bumi xupHi  kapOoHOBI kHCAOTH. [lanbMITHHOBA., CTEAPUHOBA, OJIETHOBA KHUC/IOTH.
[Tpupoani mxepena BXKK. Liuc-, Tpanc-i3omepis Henacuuennx BYXKK. Com BXKK — muna.
Cknagni  edipu. 3aranbHa Qopmyna. Homenknatypa cknaauux  edipis.  Peakuis
erepudikauii Ta ymosu ii nepediry. Ckinaati eipn HU3bKOMOIEKYISPHUX OJHOOCHOBHHX
KapOOHOBHX KHCIIOT T4 HH3bKOMOJIEKY/JAPHHX OAHOATOMHHMX CIIHPTIB, IX OJAEp:kaHHsA Ta
3actocyBaHHA. ['1aposi3 cknaaHux edipis.

Cxnagni edipu. Kupu. 3aranbHa dopmyna kupiB. CHHTETHUHHH Ta MPUPOAHHH JKHP.
[aponi3 *kupiB y ny)KHOMY Ta KHCIOMY cepeaoBuiui. JXXupu — mKepena oaepkKaHHsA
rmuepuny Ta BXK, coneit BXK - muna.

["eHeTHUHMH 3B 130K MIJK K/1acaMH OPraHIYHHX CMOJYK.

Byrnesoau. 3aranbHa XxapakTepucTHKa BYrieBoAlB Ta iXx knacudikauis. ByrneBoanm sk
noniyHKLUIOHANbHI CNoMykH. 130mepis ByrineBoais. D- ta L-ctepeoximitHi psau.

Mownosu. Llukio- Ta okcodopmu rmokosu ta GppykTosun. [kepena ogepkaHHs Ta XIMiuHi
BJIACTHBOCTI (PPYKTO3M.

biosu, Caxaposa. Cknax ta OysoBa. XimMiuHi BIaCTHBOCTI CaXxapos3u.

[Tonosu. Cknaa Tta crpyktypa nonio3. Kpoxmanb: d¢pakuii  kpoxmamo. byaosa
€JIEMEHTAPHOI TAaHKH, THI 3B A3KIB. [T0X11HI KNITKOBHHH.

Aminu amidatuuHoro psay. Homenknmarypa. [3omepis. OCHOBHI BIACTHBOCTI aMiHIB:
peakuii B3aeMOii 3 BOJAOKO Ta MIHEPAJIbHUMH KHCJIOTAMH.

Apomatini aminn., Awinin, Bynosa monexymm, Bsacvumii Bnius atomis B Mosekyi.



[TopiBHAHHS OCHOBHHMX BJIACTHBOCTEH aHIIHY SK apOMAaTHYHOrO AaMiHy 3 aMiHaMH
JKHpHOTrO pany. OnepikaHHa aHIIIHY 32 METOAOM 3iHIHA Ta Cy4acHi CrocoOH.

63. AMIHOKHCIIOTH. [30Mepis Ta HOMEHKIATypa. AMIHOKMCIOTH K 01y HKLIIOHANbHI CHIONYKH.
AMDOTEPHICTH AMIHOKUCIIOT. XIMIYHI BJIACTHBOCTI TA METOAH OJIEPIKAHHA.

64. AMIHOKHCIIOTH SIK CTPYKTYpPHI OJMHHULI OUTKIB. YTBOPEHHA MENTHYHOro 3B A3Ky. PiBHI
CTpyKTypH OinkiB. Turu 38’ A13Ky B MOJIEKy1ax OiJIKiB.

65. letepounkniyHl  crmofmyku. 3aranbHi  BigomocTi. [lipuauH, mnipoa - nNpeacTaBHUKH
a30TOBMICHHX TFE€TEPOLMK/IIYHHX CMOAYK. [ €TepOLMKIIUHI CNIONMYKH K CK1aJ0Ba YaCTHHA
Gi0/IOTiYHO AKTUBHHX PEYOBHH, GAPBHHKIB, NaKiB.



