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1. HEOPI'AHIYHA XIMIA

Orsin XIMIYHUX eJIeMeHTIB. MeTanu, HeMeTally Ta iHepTHI eieMeHTH. Pi3H1 Buu
aHaJIOT1M MK ejeMeHTaMH. BTopruHHA nepioANYHICTb. 3/IaTHICTh XIMIYHHUX €JIEMEHTIB
YTBOPIOBATH KOMIUIEKCHI crmoiyku. CTIMKICTh aTOMHUX SAep Ta BIK 3eMIIL.
[lomupeHicTh XIMIYHMX €JEMEHTIB Ha 3emili Ta B KocMmoci. EnmeMeHTHHI ckmafn
MmicssyHoro rpyHty. O.I1. BunorpanoB npo reoximiro mianetr. [ToxomkeHHS XIMIYHUX
€JIeMEHTIB. Mexa mnepioanyHoi cucTeMH. llepcrneKTHBH pPO3BUTKY MEPiOAHMYHOTO
3akony /I.I. Menneneesa.

1. 3araipHa Ximig

1.1. IMousarrs Ta 3akoHW Ximii. CTaHOBJICHHS aTOMHO- MOJICKYJSPHOI TEOpii.
ATOMHA Ta MOJEKYJs[pHAa Macu, CIocoOu iX Bu3HaueHHsA. Kpucramuynuii craH
pedyoBuHu. DopmynbHa Maca. CUHrOHIS KpucTadiB. Bu3HaueHHS XIMIYHUX (OpMYI.
MonekyisapHi Ta CTpyKTypHi dopmynu. Po3mipu aToMiB, MOJIEKYIT 1 KPUCTATIB.

1.2 Cucrematuka XiMigyHUX ejeMeHTIB. [lommpeHicTh XIMIYHUX €JIEMEHTIB Y
3eMHil kopi Ta BeecniTi. ['eoximist Ta ii ocHoBHUM 3akoH. @. Kiapk, B.JI. Bunorpanos
1 B.JI. 'onpammiaT - 0CHOBOIIOIOKHUKY reoximii. Kimacudikariis XiMIYHAX €JIEMEHTIB.
[TommpeHi, piAKICHI Ta PO3CIsiHI €1EMEHTH.

CrpoOu cucTeMaTUKHU XIMIYHHUX €J1eMEHTIB. Binkpurta nepioauunoro 3akony /1.1
Menneneesum (1869 p.). 3mict nepiognyHOro 3akony. Ilepionnyna cucrema eIeMeHTIB
Ta ii CTpyKTypHI1 oguHuIl. KopoTka Ta 1oBra ¢popmMu nepioguyHoi cuctemMu. 1 0J10BHI i
no0iuHI marpynu. @inocodcbke 3HaYEHHS NEPIOUYHOTO 3aKOHY.

1.3. bynoBa aroma. AHOAHI Ta KaTOJHI MpoMmeHl. ENeKTpoHu Ta iX NMpakTH4YHE
BUKOpHUCTaHHsA. Bu3HaueHHs MacoBuX uwucen. X-ray gpomeni. 3akoH Mo3smi.
PanioaktuBHicTh. Teopisa pagioaktuBHOro posmnany Pesepdopaa - Comni. 3akon Comi
- ®asnca. Po3BuTok ysBieHs npo OymoBy aroma. fAmpo Ta ioro 3apsa. Hykionu .
bynosa smpa. Jlepexkr macu. I3otorm, 1300apu, 130ToHHU. IlommpeHICTh XIMIYHUX
enemeHTiB. Teopis bopa. EHepreTuunmii piBeHb MIAPIBEHb, EJIECKTPOHHUUN IIap,
opOitanb. lonizamiiinuit morteniian. PiBasuus Illpeninrepa Ta KBaHTOBI 4wHCIA.
[IpoctopoBuii  iHTeprpeTallis aTOMHHX opOiTaneil. MakcumaibHa  €MHICTD
€JIEKTPOHHUX 000JI0HOK. OCHOBHI MPUHIIUIIU 3aCEJIEHHS aTOMHUX opOitaneit. [IpuHuun
[Taymi. IlpaBuno I'ynna. Enektponni gopmynu. Po3Butok nepioanunoro 3akony /[I.I.
MenneneeBa. EXeKTponpoBiHICTh Ta €JIEKTPOHEraTUBHICTh. Dilocodchke 3HAUCHHS
Teopii OyZ0BH aToMma.

1.4. XiMiuHUN 3B'SI30K. YSBIIEHHS MPO BAJIEHTHICTh Ta XIMIYHUM 3B'30K. loHHMIA
3B'I30K. ENEKTpOHEraTuBHICT, Ta CTYMiIHb OKUCHEHHs. [OHI3alIAHUNA MOTEHIIa.
CnopigHeHicTe 110 enekTpoHa. EnektponeratuBHicTh. HenampaieHicTh Ta
HEHACUYEHICTh EJIEKTPOBAJICHTHUX 3B's13KiB. OCHOBHI THUIH KPUCTATIYHUX CTPYKTYP.

KoBanentnuii 3B'si30k. Meton BaneHTHUX 3B's3KiB (B3). OCHOBHI MOJOKEHHS
merony(B3). HampaBieHicTs 1 HACHUEHICTh KOBaJCHTHOTO 3B's13Ky. [lomsipHMii 3B'30K.



JunionbHuii MoMeHT. [lossipHicTh MoJiekyl. EdbekTuBHUI 3aps aTOMIB Y HOJSIPHUX
cnosiykax. [oHsTTs mpo MeToa MonekysapHux opOitaieit (MO). OCHOBHI MOJIOKEHHS
merony MO. Merog MO JIKAO. o- Ta m- 3B'i3ku. Kparni 3B'sa3ku. 3B's3yroui,
HE3B'sI3yI0U1 Ta pO3puXJIsiiodi opoiTaii. bygosa HainpocTimux Mosekyn 3 no3utii MO.
[Monstrs mpo ridpuauzamio opOitaneit. Tunu riopuaumsamii. Koopauuamiitnuii ta
JaTUBHUM 3B'SI3KM SK (OPMH KOBAJIEHTHOTO 3B'S3Ky. baratoneHTpoBi 3B'S3KH.
BoaneBuii 3B'si30k. BHYTpimHbO- Ta MIKMOJEKYISApHUN BOAHEBHI 3B'30K. Tumu
KPUCTAIIYHUX IPATOK.

[MTonsipu3atiisi aTomiB Ta 10HIB. SIKICHE MOSCHEHHS XapaKTepy 3MiHHU BIaCTUBOCTEH
CIIOJIYK B PSITy €JIEMEHTIB - aHAJIOTIB Ha OCHOBI TIOJIAPU3AIIii.

MeTtaniuamii 3B'130K. BanmeHTHICTH 1 MeTamiuyHui 3B's30K. bymoBa pedoBuHU 3
METaJIIYHUM THUIIOM 3B'SI3KY.

1.5. BynoBa TBepmoro Tina. CumeTpiss KpuctaaiyHux rpaTok. OCHOBHI THUIIH
€JIeMEHTapHUX KOMIPOK Ta KOOpJAWHAIIMHUX moiienpiB. OcCTpiBHI, IIapyBaTi Ta
kapkacHi cTpyktypu. [Tomimopdizm Ta 130Mopdizm. OnTUyHI BIACTUBOCTI KPUCTAIB.
Cxnononiouwmii ctan. EpextuBHi 3apsanu Ha aromax. Paniycu i0H1B 1 atoMiB. EdhexkTuBH1
10HH1 paniycu. [HppadepBoHi criekTpu. Bukopucranus iHGpayepBOHUX CHEKTPIB IS
BU3HAUEHHS OynoBU cnoiayk. Pi3WyHi BIACTUBOCTI TBEpAMX Tul. Jlienekrpuku,
CErHETOENEKTPUKH, II' €30€JIEKTPUKH. 30HHA CTPYKTypa JEJIEKTPUKIB,
HaIIBIPOBIJIHUKIB Ta PEYOBUH 3 METAIIYHOIO MPOBIIHICTIO. OCHOBHI TUIU J€(DEKTIB y
kpuctanax( Toukoni 3a [IloTTki, @peHkeneM Ta JiHiNAHI AUCTOKAaIli ). BiaxuneHHs Bij
cTexioMeTpii B CkiIal TBepAuX Tii (0epToiiiu Ta JadbTOHIIHN ).

1.6. Koopnunartitini crionyku. [loaBidiHi Ta 3mimaHi coiii. OCHOBHI MOJIOKEHHS
KoopauHaliiiHoi Teopii Bepnepa. Ilpupoga xiMiyHOro 3B'SI3KY B KOMILIEKCHHUX
crojiykax. bynoBa KOOpAMHAIIHUX CIONYK. YSBJICHHS MPO TEOPIIO KPUCTATIUYHOTO
MOJIS Ta TOJIA JiraHaiB. TUmu KoOpAHMHAIIIMHUX CTIOTYK.

Knacrepni crnomyku. [lukimiyxi crmoiayku. XenaTHI Ta BHYTPINTHbOKOMIUJIEKCHI
cnoyiyku. baratosinepHi cionyku. [3oMepis koopauHaiiiaux cnoinyk. Koopaunariitai
CIIOJIYKU B 010JI0T11, MEIMIIMHI Ta CUIbCBKOMY TOCTIOIAPCTRI.

1.7. Enepreruka xiMmiunux peaxiiiid. 3akon ['ecca. Entpomis. [IBuaKicTh XiMIYHHX
peakiiii. 3akoH Airounx mac. Enepris akruBartii. Jlanrorosi peakiii. Katamniz. Ximigna
piBHOBara. BrijuB 30BHilIHIX ()akTOpiB HA XiMIuHY piBHOBary. [Ipunuun Jle-Illarense.

1.8. Po3umHu. Po3umH sk ToMoreHHa OaraTOKOMIIOHEHTHa cuctema. [Iporec
pPO3YMHEHHS. 3MIHM €HTPOIIl Ta eHTaNIbIIi IpU po3urHeHHl. HenacuueHi, HacuyeHi Ta
nepecuueHi  po3uuHU.  AszeorpomnHi  cymimi.  KoedilieHT — pO3YMHHOCTI.
[Tepexpucranizaiiisi 5K METOJ OYUCTKH peuoBUH. OCMOTHMYHHMIN THCK. 3akoH BaHT-
I'odda. Ocmoc y npupoi. [lpyxHicTs apu Haa po3dyuHaMu. 3aK0oH Payiis. 3MeHIeHHs
TEeMIIepaTypy 3aMep3aHHs Ta MiABUIIICHHS TeMIIepaTypy KUTIIHHS po3unHiB. Kpiockomis
Ta e0yIJI10CKOMIs.



1.9. XimiuH1 BIaCTUBOCTI po34nHIB. Teopis eneKTpodiTuUHOI Aucorialii. CTymiHb
JUcoITialii, KOHCTaHTa Jucolliaimii. BiacTUBOCTI pO3YMHIB CHUJIBHHMX €JIEKTPOJITIB.
JlobyTok po3zumHHOCTI. Jlucormiais Boau. BogueBuil mokasHuk. Peakiili B po3umHax
enekTpodiTiB. lonHi piBHsHHSA. ['11poni3 coneit. CTymiHb Ta KOHCTaHTa T1IpoJii3y.

1.10. Tunm xiMiuHEX peakiiil. Pi3Hi migxoau A0 kinacu@ikarii XiMIYHAX PEaKIIiil.
OxucHO-BITHOBHI peakilii. OKUCHUKH Ta BITHOBHHUKHU. PIBHSHHS OKHCHO-BiJHOBHHX
peaxiiii. OKMCHO-BIIHOBHI MOTeHLIa M. Psin Hampyr Ta HOoro HayKoBe OOTPYHTYBaHHS.
[IpakTH4He BUKOPUCTAHHS OKMCHO-BITHOBHUX peakiliii. 3akoHu enekTpoiizy. [louarts
PO TaJbBaHIYHI €JIEMEHTH. EJeKTpopyIiiiiHa cujia TahbBaHIYHOTO eJIeMeHTa. XiMiuH1
JDKepea eJIeKTPUYHOTO CTPYMY.

2. BmactuBocTi S-, pP-€JIEMEHTIB Ta iX CITOJIYK.

2.1. EnemMeHTH CbOMO1 TpyNH. 3arajibHa XapakTEPUCTHKA €JIEMEHTIB FOJIOBHOI Ta
no6iunoi miarpynu. [lomupenicts y mpupomi. OcHoBHI MiHepaiu. OepkaHHs MPOCTUX
peyoBrH, (Pi3MUHI ¥ TOKCHKOJIOTIYHI BJIACTHBOCTI TajJOreHiB. XIMI4HI BJIACTHUBOCTI
rajiorediB. Knacugikariisi raJoreHHUX CHOJIYK. ['ajJoreHiii coJIbOBOrO, OCHOBHOTO,
aMm(pOTepHOro, KHCIOTHOTO Ta HecoJboBOro TuiiB. [lomdiramoreHo-rajaoreHiam.
l'anorenoBoaHi, ix ¢i3udyHl ¥ XiMiuHI BIacTHBOCTI. Ojep)KeHHS TaJOreHOBOIHIB.
TepMoauHaMiuyHa XapaKTEPUCTUKA TaJOT€HOBOJHIB. 3MIHA XapakTepy 3B'A3KY,
TEPMIYHOI CTIHKOCTI Ta BIIHOBHUX BJIACTUBOCTEH Yy psAy TaJOT€HOBO/IHIB.
["anoreHoBOHEB1 KUCIOTH Ta iX cojil. TexHika Oe3meku mpu poOOTi 3 rajoreHamMu Ta
raJloreHoBogHsMH.  KucHeBl  cmonmyku — rajnoreHiB.  KUCHEBMICHI — KHCJIOTH
rajioreHiB,BIACTUBOCTI, T0OyBaHHA Ta 3acTocyBaHHs. Cojli KHUCHEBMICHUX KHUCIOT
rasioreHiB. [IpakTtuune 3actocyBaHHA. llopiBHsUIbHA XapakTEpPUCTHKA CTIMKOCTI Ta
BJIACTUBOCTEMN OKCH/IIB Ta KUCHEBMICHUX KUCJIOT. M1)XXKTrajlOreHHI CIIOTYKH.

2.2. EneMeHTH WIOCTOI IpynH. 3arajbHa XapaKTepHUCTHKAa rpynu. ['ojJoBHA Ta
no6iuna miarpynu. [ligrpyna xanskorenis. [ommpeHicTs 1 3HAXOMKEHHS Y IPUPOSIL (
caMopojiHa Cipka, Cyab(}haTu, XaJIbKOTE€HII METaliB, MOl Cylb(IaHI Pyau OpraHiyHi
CipKOBMICHI crioyku). JloOyBaHHS Cipku, celieHy Ta Tenypy. Di3uyHi BIaCTUBOCTI Ta
3aCTOCYBaHHS XaJIbKOTCHIB. XIMIYHI BJIACTUBOCTI XaJIbKOTE€HIB. XaJIbKOI'€HOBOJIHI.
XaapKOTE€HOBOJIHEBI KHCJIOTH Ta ix coui. [igpocynbdinn Ta momicyabdiam.
XanpKoreHiau sK BiIHOBHMKHM. Kracudikaiiss OlHaApHMX CIPKOBMICHHX CIOJYK.
["anorensi cnonyku xainbkoreHiB. Tioanrigpuau. TIOKUCIOTH Ta iX coJil. 3aCTOCYBaHHS
XaJIbKOTEHIIIB Yy  XIMIYHOMY  aHami3i. BUKOpUCTaHHA  XaJlbKOTEHITIB Y
HaIIBIPOBITHUKOBIN TexHII. [[I0KCUAN XaTIbKOTEeHIAIB, iX 0JIep>KaHHS Ta BJIACTUBOCTI.
Cynb(ditu, Tio(ceneHo)-cynbdaru Ta mnoiTioHaTH. [lopiBHsJIBHA XapaKTEpUCTUKA
Cynb(ariB, CEJICHITIB, TETYPUTIB Ta iX KUCIIOT.

Oxcunu xanekoreHigis (VI), ix opepxkanns. Huxiopun — cynasbypuily Ta
xynopcynbponatna kucinora. CynbbdarHa kucnora. OpmepikaHHs, BIACTHBOCTI,
3actrocyBanHa. Oneym. Cynbdatu i TamoreHcyinbdard, iX TepMmidHa CTIHKICTb.
[Tomicynedaru. [lepokcocynbdarni kucaotu Ta ix comi. OmepkaHHS CEJICHATHOI Ta
TeaypaTHOI KHCJIOTH. [lopiBHSIBRHA XapaKTEPUCTHKA XalbKOT€HATHUX KHUCIOT 1 iX
coJeit.



2.3. EnemeHTHM mn'aroi Tpynu. 3arajibHa XapaKTEPUCTUKA Tpynu. A30T
[TommpeHicTh Ta Kpyrooodir y npupo/ii. bynosa monekynu azoty 3 no3uiii metoay B3
ta MO. 3acTocyBaHHsS Ta BJIacCTHUBOCTI a30Ty. MeToau 3B'A3yBaHHS aTMOC(EPHOIO
a30Ty. AMiak. PiBHOBaXXHICTh B3aeMOJii aMiaky 3 BoaHI0. Coii aMoOHilo, X TepMiyHa
CTiHKICTh. ['impoii3 coseir amoHito. AMiak sk Jirana. Hitpuam Ta aminn sk moxigHi
amiaky. ['impasun Ta rigpokcuinamid. OxpepskanHs, BiacTuBocTi. Coii TiIpa3oHiIo .
A3uI0BOJIEHB Ta a3uiHa KucaoTa. A3uan. ["amoreHiau a3oTy, iX BIaCUTBOCTI.

Oxcumu azotry. Oxcupa aszoty (l). OmepkaHHS BIACTUBOCTI, 3aCTOCYBaHHS.
Monookcua a3oTy Ta ioro BaactuBocTi. Onepkanns okcuay(ll) 3 moBiTps Ta amiaxy.
Oxcupn azoty (I11). HitputHa kucnora. HitpuTa Ta iX BIacTHBOCTI. A30THA KHCIIOTa Ta
METO/IH 11 oJiepkaHHs. BiaacTuBOCTI a30THOT KMUCIOTU. 3aCTOCYBAaHHSA a30THOI KHCIIOTH.
HitpaTu, iX BIaCTUBOCTI, TEPMiUHA CTIMKICTh Ta NMpakTU4YHe 3HaueHHA. [lopiBHsIIbHA
XapaKTEPUCTHKA OKCHU/IIB a30TY Ta iX MOX1AHUX(XIMIYHA aKTUBHICTb, KHCJIOTHO-OCHOBHI
Ta OKMCHO-BIJTHOBHI BJIACTUBOCTI).

®ocdop. Tlommupenicts Gochopy Ta GhopmMu HOro 3HAXOMKEHHS B TMPHUPO/IL.
AnotponHi BuAo3MmiHu ¢ocdopy. Bnactusocti docdopy, #Horo 3actocyBaHHS.
INanorenimu ¢ocdopy. Cynbdiaura coii TiokuciaoT dochopy. Crnonyku ¢ocdopy 3
azoroM. Okcuan pocdopy, OyaoBa, oaepkanHs, BaacTuBocti. ['inodocdiTtHa kKucaora
Ta 1i coni. DocditHa kucnora. ocdaTHi KucioTu ( MeTa-, OpTo-, MOJIMETA-,130T10Ti-,
reTepornodi-), ix 0y/10Ba, oJepxKaHHs, BIacTUBOCTI. MeTa- i1 oprodocdartu, nmoaBiiH1
¢docdatu. Ilpaktuune 3HaueHHs (ocdariB. Ponp cronyk ¢ocdopy B Oio0rIyHUX
nporecax.

[linrpyma apceHy. 3arajibHa XapaKTepHUCTUKA. 3HAXO/KEHHS Yy MPHUPOIIL.
OnepkaHHS TPOCTHX PEUOBHMH, iX (i3UuHI Ta XIMIYHI BJIAcTUBOCTI. OKCUIU Ta
rigpokcuau enementiB (ll), ix comi. Oxcumu enementiBe miarpynu apceny (V).
Apcenatu, ctubatu Ta O6icMyTaTd, olep:KaHHS, BIACTHBOCTI. ['anoreHian apceHy Ta
rioro ananori. Cynbginu. [TopiBHsIIbHA XapaKTepUCTUKA CTIOMYK €JIEMEHTIB MIArpyIu
apceHy.

2.4. EnemeHTH 4eTBepTOi Tpymu, iX 3arajpbHa XapakTepucTuka. Byriens.
3HAXOKEHHSI Y TPUPOJIl, MOIIMPEHICTh y OPraHiyHOMY Ta HEOPraHIYHOMY CBITI .
OcoOuBICTh €IEKTPOHHOI OyJOBM aToMa BYTJEL0, IO 3YMOBIIOE 3AaTHICTh
YTBOPEHHS 3B'SI3KIB BYTJEIb-BYTJIElb PI3HOI KPATHOCTI Ta 3B'A3KIB WOT0 3 IHIIMMU
eneMeHTamu. Anotpornis (anmas,rpadit, kapOin). AMop@HUIl Byrielb. 3acTOCyBaHHS
anmasiB,rpadity ¥ caxi. XiMi4H1 BJIAaCTUBOCTI ByrJjelo. CrolyKu BYTJICIIO 3 BOJIHEM,
cipkoro, azotom. I[lian. IliaHoBomenr Ta mia”igHa kucnoTa. [lianimu. IlianatHa,
TiOIlIaHaTHA Ta CeJICHOI[laHaTHA KHUCIOTH, iX comi. Okcuau Byriemto. OpepkaHHS,
BJIACTUBOCTI, 3acTocyBaHHs. KapOoninu. KapOonaTHa kucnoTa Ta ii coi.

Cumiiii. [Tormmpenicts y nmpupoai. Pons cumitito B 6yaoBi 3eMHOi kKopu. OCHOBHI
CWIIIIIBMICHI MiHEpaJu - KBapil, crnikati. Kpucranigna Oynosa curirito. OnepkanHs
CuiIito, Horo (¢i3uyHi Ta XIMIYHI BJIACTUBOCTI. HamiBNpOBITHUKOBI BIIACTUBOCTI
cumirito. Coayku CUIIIiio 3 MeTaiamu Ta Hemetanamu. Cuiinuau. CromyKu CHITIIIEO
3 ByTJIeleM, Cipkoro Ta a3oToM. CuiaHu, ix OymoBa Ta BIaCTUBOCTI. OKCUAM CHIIIINIIO.
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CutikatHa kuciota Ta ii couii. Konoinu, remi. Cusikarens. ['eTeponoaikiucioTi CUTIIio
Ta iX COJIl.

[Tinrpyma repmanxito. [lomupeHicts y npupoji. MiHepanu ojoBa Ta CBHHITIO.
OpepxaHHs repMmaHilo, Horo ¢I3MYHI Ta XIMI4HI BJIacTUBOCTI. ['‘epMmaHiii y
HAIBIIPOBIIHUKOBIN TexHill. Ofep>kaHHs 0JI0Ba Ta CBUHINO. [IpakTHuHe 3HaUEHHS 1X
CHoNyK. XIMIYHI BIaCTUBOCTI €JIEMEHTIB MIArpynH repManito. OKCUIN U TiAPOKCHIH.
Coni repmanito, oloBa Ta CBHUHITIO. KHCIOTHO-OCHOBHI Ta OKCHCHO-BITHOBHI
BiaactuBocTi crmoiyk enemeHntiB (1) ta (IV) miarpynmu repmanito. CBHHIEBHI
akymyssTop. ['anoreninu ta cynabdiau eneMeHTIB MiArpynu repMmanito. TiorepManaTu
Ta TIOCTaHATH.

2.5. EnemenTtu TpeThoi rpymu, ix 3arajipHa Xapaktepuctuka. [lommpenicts 60py y
npupoxai. OxepkanHs O0py, B3a€MoOJlisl HOro 3 MeTaJlaMu Ta HemeTainamu. bopuau.
boparu, ix onepxxanns, OyaoBa, BnactuBocTi. Hitpun 6opy. bopa3on ta "6ina caxa'.
Cnonyku 3 Byrienem Ta cuiiiieM. ['anoreninu 6opy. Oxcun 6opy. bopaThi kucnotu ta
ix codi, oJiepkanHs, BIacTuBOCTI. EQipu 60pHOT KHuCI0TH. 3aCTOCYBaHHS CIIOJIYK OOpY.

AmOMiHIH, OT0 MOmMpeHicTh y npuposi. Kopyuna, mtydni pyoinu. Onaep:kaHHs
AIOMIHII0, HOTO (P13UYHI Ta XIMIYH1 BIIACTUBOCTI, 3aCTOCYBaHHS. ['11poKkcu1 atoMiHito.
Amominatu. Com amominito. [Ipupoani ta mTyuyHi amomocuiikaty. Lleomitu Ta ix
BUKOPUCTAHHA $IK MOJIEKYJIIDHUX CHT. l'ajmoreHinum amomiHio. ['iapua Ta HITpHUI
AIFOMIHIIO.

[igrpyna ranito. Iommpenicts y npupofi. Ofep:kaHHs MeTaliB. Ix ¢isuyni Ta
XIMIYH1 BIAcTUBOCTI. OKHCHO-BIJHOBHI BJIACTUBOCTI CIOJIYK €JIE€MEHTIB MiArpyINu
rajio. AMGOTEPHICTb iX OKCUAIB Ta rIpokcuAiB. Coi Ta KOMIUIEKCHI CIIONYKH Tallio,
1H110, Tait0. 3aCTOCYBAaHHS CIIOJIYK €J€MEHTIB MIArPYNH raiilo B HAMIBIPOBIAHUKOBIN
TEXHILI.

2.6. EnemenTn apyroi rpynu, iX 3arajibHa XapakTepucTuka. bepuiii Ta maruii.
[Tomupenictp y Tpupoai, OCHOBHI MiHepanu. JloOyBaHHs, ¢i3uuHl Ta XIMIidHI
BJIACTUBOCTI METaNIB Ta iX croiyk. JIyxHo3emenpH1 MeTanu. [lomupeHicTh y npupo/i,
OoCHOBH1 MiHepanu. OpepkaHHs MeTaiiB, iX (i3uyHl Ta XIMIYHI BIJIACTUBOCTI,
3actocyBaHHsa. OKcuIu Ta rigpokcuan. Po3unHHI Ta HEpO3YMHHI COJIl. 3MiHA TEPMIYHOT
CTIMKOCTI COJIEM B pAIY JY>KHO3EMEIbHUX MeTaliB. ['ajoreHinu J1y>KHO3eMEJIbHUX
metaniB. Hitpuau, kap6iau Ta Tiapuim.

2.7. EnemeHTH mepuioi rpynu, ix 3arajbHa XapakrtepucTtuka. JlyxHi meranu,
noOyBaHHs, (i3U4YHI, XIMIYHI BJIACTUBOCTI, 3acTocyBaHHs. OKCHUIHU, TIAPOKCHUIH,
NEPOKCHUIH, iX 100yBaHHs, (PI3UUHI Ta XIMIYHI BIACTUBOCTI.

2.8. EnemeHT BOCBMOI Tpylu. 3arajbHa XapakTepucThka rpynu. ['onoBHa Ta
noOiuyHa miarpynu. IHepTHi rasu. Ictopis iX BiAKpUTTS. 3HAXOKEHHS y MPHUPO/IL,
Meroan BuAUIeHHS. DIi3WYHI BIACTHBOCTI Tra3iB, iX MPAKTHYHE BHUKOPUCTAHHS.
Biakputts crionyk iHepTHUX Tra3iB. DTopuan KCEHOHY, KPUTITOHY Ta paioHy. Tpuokcua
kceHoHy. KceHonatu Ta mnepkceHoHaTd. OKHCHI BJIACTUBOCTI CIIONYK I1HEPTHHX
€JIEMEHTIB.



2.9. Oco6aMBOCTI peakiliii KOMIUIEKCOYTBOPEHHsI. MeTOoM BCTAHOBIICHHS CKIIATy
KOMILIEKCIB. JlOCTIPKEHHS! KOMIUIEKCHUX CIIOJYK 3a JOMOMOTO0 (hi3MKO-XIMIYHOTO
ananizy. CnektpodoromeTpis. Meton po3duHHOCTI. Bu3HaueHHsS  CTIHKOCTI
KoMIuiekciB. KoHCTaHTH aucorriaiii Ta KOHCTAHTH CTIHKOCTI KoMmruiekciB. Ilpupona
3B'SI3KYy B KOMIUIEKCHUX CIOJYKaX Ta CTPYKTYypHI OCOOJMBOCTI KOMIUIEKCiB. Meron
BaJICHTHUX 3B'A3KiB. MeToa KpHUcCTamiqHoro mnojs. OKTaeqpuyHUil Ta TeTpaeapuyHi
koMmIuiekcu. bymoBa komrmiekciB 3 mosuiii MO. Meron mons miradmiB. Po3Burtok
KOOPJMHAIIIHOT X1Mil Y Tpalix BITYM3HIHUX YUCHUX.

3. XiMis mepexiJHUX eJIEMEHTIB.

3.1. [linrpyna manrany. [lommupenicts y npuposi. Oxep:kaHHs MPOCTUX PEUOBHH.
XiMiuH1 BJIACTUBOCTI €IEMEHTIB MArpynu MaHrany. OKCUIU Ta TIAPOKCUAN MaHTaHy
(11), (111 ta (1V). Ix onepsxanns Ta BnacTuBocTi. KOMIIIEKCHI COTYKH MaHTaHY Pi3HUX
CTyIEHIB OKUCHEHHs. OKHCHO-BITHOBHI BJIACTUBOCTI crionyk Manrany (1V), manrany (
VI) ta manrany ( VII).

3.2. Ilinrpyna xpomy. llomupeHicTh y NPUPOJI €JIEMEHTIB MIATPYNH XPOMY.
Minepanu xpomy, MOJIi061eHy Ta Bodbdpamy. [IpocTi pewoBuHH, X Pi3UyHI Ta XIMiYHI
BJIACTUBOCTI, 3acTocyBaHHs. CHOMYKH XpOMY, MOJIONEHY Ta BOIb(PpaMy y HUKUUX
CTYINEHSIX OKUCHEHHs. Okcua, riipokcup ta com xpomy (1), ix BiTHOBHI BIaCTHBOCTI.
Oxcun Ta rigpokcun xpomy (1), xpomitu. igpatHa i3omepist xsopuaiB xpomy (I1).
Tpuokcuan eneMeHTiB NIArpynu XpoMmy. XpoMartu, MoJi0AgaTH Ta BoJb(ppamaru, 130-,
TeTEPOIOIIKUCIOTH Ta 1X COJl; OJAEPKEHHs, BJIACTUBOCTI, 3aCTOCyBaHHA. CHOIYKH 31
CTyNEHSMH OKUCHEHHs 4+ Ta 5+. OxepkaHHs Ta BjIacTUBOCTI. BosnbdpamoBi 6poH3u Ta
MoOTi0/1IeHOBI cuHI. [lepoKcHIHI CMONYKH €JIEMEHTIB MiArpynu Xpomy. l'amoreninu
€JIEeMEHTIB  miarpynu  xpomy.  OpjepxaHHs,  BJIaCTUBOCTI,  3aCTOCYBaHHS.
Oxkcoranorenian. Cynbbinu, HITpUaU, KapOigu, Oopuad Xpomy , MomiOJaeHy Ta
BOJIb(pamy.

3.3. [ligrpyna Bananito. [lommpeHicTh Ta 3HAXO/KEHHS B MPUPOi. Po3cisHICTh
BaHaj1t0. Minepanu Hi006i0 Ta TaHTany. OnepkaHHS METaNlIB MIATPYIU BaHAAIIO, iX
(b1314HI BTaCTHUBOCTI Ta 3aCTOCYBaHHs. X1MI4HI BJaCTUBOCTI BaHA/(110, HI00110, TAHTAITY.
Oxcunu, rigpokcuan ta coni Banamito (1) ta (111). Okcuau enementis (V). Banagatu,
H100aTH, TaHTaJaTH, OJEP>KAHHS, BJIACTUBOCTI. ['aJIOT€HIAM €JIEMEHTIB MIATpYyNH
BaHaJIi10, iX XIMIUHI BIacTUBOCTI. TioBaHaaaTu. [TopiBHsJIbHA XapaKTEPUCTUKA CIIOJIYK
€JIEMEHTIB MIArpyNH BaHAAIIO.

3.4. [linrpyna turany. [lomupeHicts y npupo/i Ta OCHOBHI MiHepanu. OepxaHHs
TUTaHy, HUPKOHIIO Ta TadHIilo. IX ouMCcTKa MeTOMOM 30HHOI IMJIABKHM Ta HOMMIHOTO
padinyBaHHs. 3aCTOCYBaHHSI METATIYHUX TUTaHY, IIMPKOHIIO, TadHIIO Ta CIUIaBIB HA 1X
OCHOBI. XiMIYH1 BJACTUBOCTI €JIEMEHTIB MIATPpyNnu TUTaHy. [[iokcuau Ta rigpoKCcHUIu,
3MiHa KHCJIOTHO-OCHOBHUX BlacTUBOCTeW. TuTaHaTu, LMpPKOHATH Ta radHaTH, ix
ollepkaHHsA. [anoreHiiM eneMeHTIB MIATpyNU TUTaHy, IX OJep:KaHHsA, OynoBa,
BJIACTUBOCTI, 3acTocyBaHHS. KOMIUJIEKCHI CHOJMYKH €JEeMEHTIB MIATPYNU THUTaHY.
OneprkanHs Ta BiaactuBocTi cionyk tutany (I1).



3.5. PiakoszemenbHl eneMeHTH. [lomUpEHICTh OKCHIIB CKaHAIIO, 1TPIFO Ta
JAHTAHOIMIB y 3eMHi kopi. OpepkaHHd MeTaliB, iX (I3UYHI BJIACTHUBOCTI.
Knacudikamiss nantaHoigiB. JlaHTaHoimHe CTUCHEHHS. XiIMIYHI — BJIACTHUBOCTI
pinko3eMenbHuX ejaeMeHTiB. Okcuau Ta Tigpokcuau. Coml mpoCcTHX KHCHEBMICHUX
kucnot. [anoreniau ckauio, iTpito Ta JantanoiaiB . [Ipocti Ta koMiiekcHi coi. JIeTki
cnonyku P3E. IlpaktuuHe BUKOpUCTaHHS PIIKO3EMETbHUX €JIEMEHTIB Ta IX CIIOJYK.

Axtunoign. OpepxaHHS Ta 3acTOCYyBaHHS METaliB €JIEMEHTIB MiATPYIH
akTuHOiNiB. Topid, MPOTaKTUHIN, ypaH, HENTYHIH, IUTYTOHIH, iX HaWBaKJIMBIII
cronyku. CHOJyKH aKTHHOIIIB 31 CTYMEHSMU OKHUCHeHHA 12, +3, +4, +6, ta +7, ix
OKHCHO-BITHOBHI BJIaCTUBOCTI.

3.6. Enementu miarpynu muHky. [lommupeHicTs y MpHpoai, OCHOBHI MiHEpaJH.
OnepskaHHs MeTalliB, iX (13WYHI BIACTUBOCTI Ta 3acTOCyBaHHS. OKCHIH, T1IPOKCH/IH,
coiii, iX XiMiyHI BiactuBocTi. KoMiuiekcoyTBoproioya 37aTHICTh METaNIB MiATPYIH
IIUHKY.

3.7. iarpyna mizai. [Tomupenicts y mpupo/ii, OCHOBHI MiHepasid. MeTtanyprist Miji,
cpibia ta 3050Ta. Di3UYHI BIACTUBOCTI METAJIIB. 3aCTOCYBaHHS METAJIIB Ta iX CIOJYK.
XiMI4HI BJIACTUBOCTI €JIEMEHTIB MIATPYyNnu Mifl. 3MiHa XapakTepHUX CTYIECHIB
okucHeHHs B miarpyni. Oxcuau Ta rigpokcuau eneMeHTiB (11). Manoreninu. Comi migi
Ta cp10y1a KUCHEBMICHUX KUCJIOT. CHOYKHU Mijii Ta i aHAJIOT1B 31 CTYIIEHSIMH OKMCHEHHS
+1, +2, +3 ix ogepkaHHs, BJACTUBOCTI Ta 3aCTOCYyBaHHsI. OKMCHO-BIIHOBH1 BIIaCTUBOCTI
CIOJIYK M1, cpibJia i 30510Ta.

3.8.1. [linrpyna 3am3a. IlomupeHicTs y NpUpo/il, OCHOBHI MIHEpaIH, TOMEHHUN
nporiec 100yBaHHs yaByHY. [lepepoOka yaByHy Ha cTajib Ta KOBKE 3a1130. OiepKaHHs
KOOanbTy Ta HIKENIO Opu nepepodui cyiabpinHux pyd. Di3zuyHi BIACTUBOCTI Ta
3acTOCYyBaHHs MeTaliB poaunu 3amiza. Crionyku MetaniB (11). Okcuan Ta rizpokcuIn,
ix BmactuBocti. Coi ta ix BaactuBocTi. Cionyku metanis (I1I). Oxcumau ta rigpokcuam.
Comi Ta iX B1acTUBOCTI. AKBa-, aMiHO-, I[laHO- Ta TiolllaHATOKOMILIeKCH. depaTH, ixX
olepkaHHS Ta BiacTUBOCTI. Ponb 3amiza B O10JOTIYHMX MpoIecax. 3acTOCYBaHHS
CIIOJIYK €JIEMEHTIB POJIMHHU 3aJ1i3a.

2. AHAJIITUYHA XIMIA

HapOJHOMY IrOCIIOJAPCTBI Ta B OXOPOH1 00'€KTIB HABKOJIMIIIHHOTO cepeoBuila. Buau
aHaJi3y 3a IPUPOJIOI0 PEYOBUHU, [0 aHATI3YEThCA. XiM14uHI1, (Pi3UKO-XIMI4HI1, (H13UYHI
11 610JIOT1YH1 METOIU aHaI3Yy.

XiMiYHa piBHOBAara B TOMOTE€HHHUX 1 reTeporeHHux cuctemax. KucioTHo-oCHOBHI
peakinii, peakiiii OKHCHEHHS-BIJHOBJICHHS, KOMILJIEKCOYTBOPEHHS W OCa/HKCHHS B
anHamizl. KoHcaHTM piBHOBarm y TOMOT€HHMX 1 TETEPOreHHHX CHCTEMax:
TEPMOJIMHAMIYHI, KOHIICHTPAIIiHi, yMOBHI KOHCTaHTH, 1X 3arajbHa XapaTKEPUCTHKA.



Pospaxynku pH y po3umHax KUCIOT, OCHOB 1 cosieil. bydepni po3unnu. Po3unnu
amdoiTiB. BriuB HEBOAHUX PO3YMHHUKIB HA TMPOTOJITHYHI PIBHOBArd KHUCIIOT,
OCHOB, coJsieil. OCHOBU HEBOJHOTO TUTPYBAHHS.

Enexrponni motenuianu. PiBusHHs Hepucera. CranmapTHi ¥ peanbHI IMOTEHITIANM.
KoncranTta piBHOBarm OKHCHO-BITHOBHOI peakilli, HampsMOK peakuii. Bruus
KOHKYPEHTHUX pPEaKiliif, OCaPKEHHS, KOMIUICKCOYTBOpeHHs Ta pH posumHy Ha
OKHCHO-BITHOBHUM ITOTEHIIIAI.

KommiekcHi cnonmyku B aHamizi. KoHcTaHTa CTIHKOCTI KOMILIEKCHUX CHOJYK.
Kommiekcm  metanmiB 3 OpraHiuHMMH W HEOpPTaHIYHUMHU  JITraHJaMH.
BuyTpimnprokoMIiekcHI Ta XenaTHi crnoiyku. LukmoyrBopenns. lonHi acormiatu.
KoMmmiekcn 10HIB  MeTalliB 3 MakpOUMKIIYHUMH JliranaaMud. KoMIUIeKCH 10HIB
METaJliB 3 KUCHEBMICHUMH, a30TOBMICHUMH Ta CIPKOBMICHUMH JTaHIAaMH, iX
3aCTOCyBaHHA B aHati3i. Peaxiiii MackyBaHHS Ta I€MAacKyBaHHS B aHaJ131.

MeTtposoriuHi ocCHOBH aHami3y. [loxuOku, mpaBUIBHICTD 1 TOYHICTH aHai3y. MeTonu
OLIIHKM MPAaBWIBHOCTI: BHUKOPUCTAHHA CTAHJAPTHUX 3pa3kiB, MeETOJA J00aBOK,
3iCTaBJICHHS 3 IHIIMMHU METOoJaMu aHami3y. CTaTUCTUYHI KPUTEPIi MEePEBIPKU TIIOTE3, X
3aCTOCYBaHHS JUIsl OLIHKY NpaBMIIbHOCTI. [ToMmiiku niepioro ta apyroro poay. Kpurepii
TOYHOCTI: JIMCHEPCIsl, CTaHAAPTHE BIIXWICHHS, BIJHOCHE CTAaHIAPTHE BIIXWUJICHHS
BUOIPKOBOI CYKYITHOCTI PE3yJbTaTiB XIMIYHOIO aHamizy, po3Max BHOIpkHU. JloBipumii
iaTepBan. OCHOBH AHCIEPCIHHOTO Ta PETPECHBHOTO aHami3y. XapaKTepHCTHKa
YyTJIMBOCTI METOJIB aHaiizy. Mexa BHUSBICHHS Ta MeXa KUIbKICHOTO BH3HAUCHHS.
CriocoOu iX po3paxyHKy. HYKHS 1 BepXHsI TpaHUIll BU3HAYYBAHUX KOHIICHTpAITii

XimiuHl Ta (QI3UKO-XIMIYHI MeToau aHam3y. ['paBimerpis. CrniBocaKeHHS.
Enextporpasimerpis. OcHoBU MeTOy. TuTpuMeTpudHi MeToIu aHamizy. [Haukaropu
KHUCIIOTHO-OCHOBHOTO Ta OKHCHO-BITHOBHOTO TUTPYBaHHA. MeToIu apreHToMeTpii Ta
iX 3acTocyBaHHS I BHU3HAQUEHHS TUIOTEeHIA- 10HIB. KomruiekcoHoMeTpis.
MeranoxpomHi iHAMKaTOpu. OCOOIMBOCTI 3aCTOCYBaHHS KOMIUIEKCOHOMETPIT IS
BU3HAYCHHS 10HIB METAIB.

Enexrpoximiuni metoau anamnizy. [loTeHiioMeTpis 1 HOTEHIIIOMETPUYHE TUTPYBAHHSL.
[HAMKATOpPHI €NEeKTPOAM MEPIIOTO 1 JIPYroro poay, €JIEeKTpoAu MNOpiBHSAHHS. loH-
CEJICKTUBHI eNeKTpoau. EnekTpoau 31 CKISHUMH, TBEPAUMH Ta  PILAKAMU
meMOpanamu. PiBusinHg Hikonbebkoro. [ToHATTS mpo Koe(ilieHT CEeTEeKTUBHOCTI 10H-
CEJIEKTUBHOTIO eneKTpoay. OcoOIMBOCTI 3aCTOCYBaHHS 10HOMETPIi B aHaM131.

Boapsramnepomertpis. OCHOBHU METOAY, BUIU BOJIBTAMIIEPOMETPIl B 3aJI€KHOCTI Bijl
cnoco0iB po3ropTku notexuiany. [lonsporpadiunuit anani3. [longaporpadiuna xBus,
il XapakTepucTMKa Ta OCOOJMBOCTI. 3alUIIKOBUM, AUQPY3IMHUNA Ta TpaHUUHHUM
mudysiiianit crpymu. [lonsporpadiuai makcumymu Ta (pakTopu, MO BILUTMBAIOTH HA
HuX. OCOOIMBOCTI 3aCTOCYBAaHHS TBEPIUX €JIICKTPOIB B aHami31. BombrammnepomeTpist
OpraHiuyHUX CMOIYK. AMIIEpOMETPUYHE TUTPYBAHHS. Buau KpuBUX aMepMeTpUuyHOro
TUTPYBaHHS. AMIIEpOMETPUYHE TUTPYBAHHS 3 JABOMa 1HAMKATOPHUMH €JIEKTPOIaMH.
Kynonomerpis, ocHoBu Merony. [Ipsima KyJoHOMETpis TPH MOCTIMHOMY MOTEHILIIAI,
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BUIM  KynoHoMmeTpiB. KynoHomerpuune TtutpyBaHHSA. (OcCOOJMBOCTI  METOLY.
Konnykropmerpig. O61acTi 3aCTOCYBaHHSI KOHAYKTOMETPUYHOIO TUTPYBaHHSI.

Metoau MonekynspHOi cnekTpockomii. OnTuyHi MeTtoau aHami3y. 3akoH byrepa-
JlamGepTa-bepa. Momnsapuuii koeditieHT norauHanHsa. Pi3uyHI Ta XIMIUYHI TPUIUHU
BiJIXHJIEHHS BiJ 3aKkoHY bepa. CrexkTpu mornuHaHH, iX IPUPOJa Ta XapKTEPUCTHKA.
OcobmmBocToi1 3acTocyBaHHs criekTpodoromeTpii B YD Ta BuguMiii 06J1acTi B aHATI31
OpraHiYHUX Ta HEOPraHIYHUX CHOJYK. 3arajbHEe TMOHSATTS IMPO OCHOBHI KIIACH
(doToMeTpUYHNX aHATITHUHUX peareHTiB. [Y- cmexTpockomis Ta ii 3aCTOCyBaHHS B
aHaJli31 OpraHIYHUX CIIONIYK. 3arajbHa xapakrepucTtuka [U- cnexktpockornii y OiarmKkHIN
o0uacTi.

dnyopecuienTHi Metoau aHamizy. Jliarpama Sl6moHchkoro. CriekTpu 30ymKeHHS,
moMiHecHeHIli, ¢ocdopecueniii. 3akonu Quyopecueniii. OCHOBHI  KJacu
OpPTraHiYHUX aHAJITHYHUX PEarcHTiB, IO 3aCTOCOBYIOTHCSI Y (IIyOpECIEHTHHUX
METO/Iax aHali3y. XeMUTIOMIHECICHIIIs B aHami31. KiHeTuuH1 MEeTOAM aHai3y.

CopO11iitHO-TIOMIHECIIEHTHI Ta COPOLIIHO- (hIyOpEeCIIEeHTHI METOIA aHai3y.

@i3uyHi MeToau aHamizy. 30y/KeHHS BHYTPIIIHIX 1 30BHINIHIX BaJCHTHUX
eNeKTpoHiB. EwmiciliHuii cniekTpanbHUil aHami3. Jxepena i xapakTtep 30yIKEHHs
cnektpiB. @oTomerpisa nonyM's. [xepena 30y1KeHHs 1 MPOLECH, SIKI BIIOYBAIOTHCS Y
nosyM’i. AToMHO-a0copOLiiiHuii aHami3. Jxepena 30y1KeHHs 1 Jpkepesa IEPBUHHOTO
BUIIPOMIHIOBaHHSA. ATomizaropu. ['oproui cymimn. XiMi4HI MNpPOUECH y MOIYM'i.
Pentren-¢gnyopecuentouii anams. /xepena 1 mMexaHi3Mu 30y/KEHHsSI BHYTPILIHIX
enekTpoHiB. OCOOJUBOCTI 3aCTOCYBAHHSI aTOMHO- €MICIHHOI CIIEKTPOCKOITi B aHa131.
Oxe- Ta (OTOENEKTPOHHA CHEKTPOCKOMIsl. 3arajibHa XapaKTEepUCTHKa, 00JacTi
3aCTOCYBaHHS B aHaJI31.

Meroau mac crnektpockornii. OCHOBH METOMy, CIOCOOM 10HI3aIlii OpraHiyHUX Ta
HEOpPraHIYHUX PEYOBHH. THIU Mac aHami3aTopiB. XpPOMAaTO-Mac-CIEKTPOMETPIsl.
O6uacTi 3aCTOCYBaHHS Mac CIEKTPOCKOITIi B aHAI31.

Meroau TepMIYHOTO aHaiizy. 3arajibHa XapaKTepUCTHKa, 00JAcTl 3aCTOCYBAaHHS.
3acTocyBaHHS TEPMIYHUX METOIB y (pa3oBOMY aHaI31.

Meroau wmikpockomii. MIKpOCKOMis Yy BHAMMOMY CBITJ, €JIEKTPOHHA, aTOMHA
CKaHYIOUM MIKPOCKOMIsl, MPOCBIUyloUa €JNEeKTpOHHA Mikpockoris. TyHenpHa Ta
aTOMHO-CHJIOBA  MIKpPOCKOIIA. 3arajibHa XapakTepUCTHUKAa METOIB, 00JacTi
3aCTOCYBaHHS.

KoHueHnTpyBaHHs B aHa131 TPAAUIIIHHUX 00’ €KTIB aHaJi3y, NPOAYKTIB XapuyBaHHs, y
KOHTPOJII SIKOCTI JIKApChKUX 3aco0IB Ta OO0’€KTIB HABKOJMIIHLOTO CEPEAOBHUIIA.
[ToeqnaHHS KOHIEHTPYBAaHHS 3 METOJaMH BH3HAYCHHsS: KOMOIHOBaH1 1 T10puHI
Metoau aHamizy. KOHIIEHTpyBaHHS B aHaIITUYHOMY IMKII. 3arajibHi KUIbKICHI
XapaKTEPUCTUKU METOJIB KOHIIEHTPYBaHHS. XapaKTEPUCTUKH KOHIICHTPYBaHHS Y
nBodazHux cucreMax. Kimacudikariisi MeToniB KOHIICHTPYBaHHSI.
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MexaHi3Mu cOpOIiHOTO KOHIIEHTpYBaHHS. OCHOBHI THIIM B3a€MOJINA «COpPOEHT-
copOar». CTaTu4H1 Ta JUHAMIYHI METOU COpOILIIMHOTO KOHIIEHTpYBaHHs. Bumoru 1o
COpOCHTIB. Kinekichi XapaKTePUCTUKU coOI1iitHOTO KOHIICHTPYBaHHS.
XapaKTepuCTUKHU COpOCHTIB. Texnika COpOILItHOTO KOHIICHTPYBaHHS.
3oBHIMHBOAU(Y31HHA Ta BHYTPIIHbOAM(]Y3iifHA KiHETMKAa COPOLIWHUX pPIBHOBAr.
OcHoBHi THIH copOeHTiB. OpraniyHi 10HITH, iX Kiacudikaiis Ta BIACTUBOCTI.
Matpuns opra"iuHux 10HITIB. CeNeKTHBHICTb PO3JAUICHHS 10HIB 3a JOMOMOTOIO
opraHiyHux ioHiTiB. Heopraniuni ionooOMiHHMKH. KOoMITIIeKCOyTBOPIOIOY1 COpOSHTH:
COpOEHTH 3 TIPUIICIUICHUMH TpyHaMd Ha TOJIMEpPHIH OCHOBI Ta HEOpraHIuHIN
MaTpHlli, TOJIMEpPHI TeTePOJIAHIIOTOBI COPOEHTHU, COPOEHTH 3 HEKOBAJIECHTHOIO
MOAU(DIKAIIEI0 KOMIUIEKCOYTBOPIOIOUUMH peareHTaMu.

OCHOBHI TUITH €KCTPAKIIHHUX CUCTEM, BUKOPUCTAHHS €KCTPAKIIii B aHAIITUYHIN X1Mii.
Knacudikamist exkcrpakiiiinux cucteM. Peaxmiiina excrpakiis. DyHaaMeHTaIbHI
3aKOHM €KCTpakiii. 3arajibHi KUJIbKICHI XapaKTepUCTUKHU eKCTpakiii. PiBHoBara
eKCTpakKiiitHoi cuctemuy, ii kputepii. [IIBUAKICTh Ta pexkum ekcTpakilii. MexaHizMu
€KCTpaKIIii. Cnocobu MIPOBEJICHHS eKCTpaKIIii. Ximizm eKCTpaKIIii
BHYTPIIIHbOKOMILIEKCHUX crionyK. PiBHsHHS Kombptroda-Cenpena. Bius npuponu
OpraHiYHOTO PO3YMHHUKA Ha EKCTPAKII0 BHYTPIIIHBOKOMIUIEKCHUX CIIOIYK.
ExkcTpaxiiisi KoopJIMHAIIHO HACUYEHUX Ta HEHACUUYEHUX KOMIUIEKCIB. BUOIpKOBICTH
PO3AUICHHS METaliB MPH €KCTPakiii BHYTPIIIHbOKOMIUIEKCHUX cHoJyK. OOMiHHA
€KCTpaKIIisl.

Xpomatorpadiuni meroau anamizy. Knacudikamis xpomarorpadiyHux METOIIB 3a
XIMI3MOM B3aemojii y cucremi '"copOeHT-copOaT" Ta 3a TEXHIKOWO BHUKOHAHHS
eKCIepuMEeHTy. TeopeTu4Hi OCHOBH JiHINHOI HeifeanbHOi xpoMarorpadii. OcHOBH
pimuHHOI Ta ra3oBoi xpomatorpadii. TonkomapoBa xpomatorpadis. loHooOMiHHA
xpomarorpadis. AncopOuiitHa xpomarorpadis. Enekrpokinernuna xpomarorpadis.
MoaudikoBani COpOEHTH Ta iX BUKOPUCTAHHS B aHAMI3I.

AHami3 npoayKIli MeTanypriiHoro BUPOOHUIITBA. OCOOIMBOCTI aHaizy O00'€KTIB
IPUPOAHOTO CEPEOBUIA — BOAM, MOBITPS 1 TpyHTIB. OcCOOIMBOCTI aHaII3y
mikapcbkux 3aco0iB. OcHoBH (papmaiieBTHUHOTO aHamizy. (OcoOJMBOCTI aHaNI3y
XapyoBUX MPOAYKTIB. OcoOJMBOCTI aHamizy O10JIOTIYHUX OO0’€KTIB: BU3HAYCHHS
O1IKIB, aMIHOKMCIIOT, JIIIJIB, BYIJIEBOJIB, HYKJIETHOBHI KuciOT. [loHATTS mpO
010CeHCOpH Ha OCHOB1 IMMOO11130BaHUX (PEPMEHTIB, AaHTUTLI/aHTUT€HIB, HYKJIETHOBUX
KHCJIOT.

AHaJIITUYHA XIMisl €JIEMEHTIB: JIY)KHO-3eMeJbHI, NepexiaHi, Baxkki meranu, P3E,
HEMETAJIH.

3. OPTAHIYHA XIMIA
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1. 3arajpH1 MOJIOKEHHS

1.1.  Ilpenmer opraniuHoi Ximii. YHikanbHi BracTuBocTi KapOoHy, 110 € mpruunHOIO
O3Sy WOTO CIOJMYK B OKpeMill raimysi ximii. PI3HOMaHITHICTB KJ1aciB 1 6€3MeKHE
YHCIIO OPTaHIYHUX CIOTYK.

JI>xepena opra"iqHoi CHPOBUHH. MeTOau BWIIYUYCHHS, OUYWIICHHS Ta imeHTHdikamii
OpraHiyHuX CcrHoJiyK. [IpWHIHMNHM KUTBKICHOTO €JIEMEHTHOTO aHali3y, BU3HAYCHHS
MOJIEKYJISIPHOT (POPMYJTU CIIOTYKH.

Opraniydi pevyOBMHU 1 JKUTTSA. 3HAUYCHHA OPTaHIYHHUX PEYOBUH Yy MPAKTHUYHIN
TISUTBHOCTI JIFOTHHMU.

12.  OcHoBHI TOHATTA opraHiyHoi ximii. ['omonoriuni psaun. dopmyBaHHS Ta
OCHOBHI TOJIO)KEHHSI Teopli OyJOBH OpraHiuHUX CHOJYK. BalleHTHICTh 1
KoopJuHaliiHe yuciao. OCHOBHI TUMH CTPYKTYpHUX (pParMeHTIB OpraHIdYHUX
MOJIEKYJI: TPOCTI ¥ KpaTHI 3B’S3KH, KapOOHOBI JAHIIOTH 1 IUKIHW, pPaJUKaId Ta
dbyHKIIOHATBHI TpyHH. Psiau 1 k1acu OpraHiuHUX CIHOJYK.

Tunu XiMIiYHUX (QOPMYII: €MMIpUYHI, CTPYKTYpHI, CKOpOueHi, OpyTTo-hopMyIu,
dopmynu mpoctopoBoi OymoBu. CTpykTypHI (QopMynu sK 3aci0 BiAOOpaKeHHs
OynoBu opraHiuHux crnoiyk. CTpykTypHa 13omepis Ta ii pizHoBuau. [IpoctopoBa
13o0Mepisa. Monekynsipai Mozeni. KoM’ toTepH1 nporpaMu AJid Biyasizalii XIMIYHUX
CTPYKTYP

HomeHnkiatypa B opraniyHii XiMmii Ik 3aci0 MO3HAYEHHS XIMIYHHUX CIIOIYK 1 peaKIiil.
HomeHnknatypa TpuBiajibHa, 3aMiCHA, paJUKaIbHO-(DYHKI[IOHAJIbHA, CHCTEMAaTUYHA
(nomenknarypa IUPAC). 3naueHHs Teopii OynOoBM IJIi PO3BUTKY OPraHIYHOTO
cunTe3y. KoM otepHi nporpamu Jyisi ToOyA0BH CUCTEMATUYHUX HA3B OPraHIYHUX
CIIOJIYK.

1.3.  EnextponHi1 ysBIeHHS B opraHiufiil ximii. [IposB XapakTepUCTUYHOCTI Ta
aIUTUBHOCTI BJIACTMBOCTEN aTOMIB 1 3B’s13KiB. AToMHI opOiTtami. ['10puaHi aToOMHI i
MOJIEKYJIsipHI  opOitani. B3aemMHuii BrumB atomiB y Mosekyni. Kos’roraiis
(cipsiKeHHSI) K B3a€MOJis 3B’S3KIB 1 aTomiB. OCHOBHI TOHATTS €JIEKTPOHHOI 1
IIPOCTOPOBOI OyIOBH MOJIEKYJI. XIMIUHHUM 3B’S30K SIK MPOSB €IMHOI B3a€EMO/IIT aTOMIB
y monekyni. [lepexkpuBanns opbOitanend. JloBkuHa Ta crpsiMOBaHICTh 3B’si3Ky. Ha-
OJM>KeH1 MaTeMaTU4YHlI METOJM OIIHKH €JIEKTPOHHOT OyJOBHM MOJEKYI: METO[
monekysipaux opoOitanert (MO JIKAO), meron BanmentHux 3B’s3kiB (B3), Teopis
pe3oHaHcy Toio. MoJekyspHi opOiTaji, CocoOu iX 300pakeHHS: G- 1 T-3B’SI3KU;
JIOKaT130BaHl U aesiokainizoBadi MO.

JIBI Tpynu XapakTepUCTUK €JIEKTPOHHOI OYyIOBU: €HEpreTMyHi Ta 3B’s3aHl 3
PO3MOIIIOM €JIEKTPOHHOI TYCTHHH. EHEpreTHuHI XapaKTepUCTHKHU: €HEpris 3B s3KY,
MOTEHITIaJl HOH13aIlli, CIOPIAHEHICTh 10 €JIeKTPOHa, eHepris rpannuyHnx MO, moBHa
€Heprisi yTBOPEHHSI MOJIEKYJIH, TOTEHI[IaIbHAa TTOBEPXHSI MOJIEKYJIH. XapaKTepUCTHKH,
MOB’SI3aH1 3 PO3MOIOM EJIEKTPOHHOI TYCTUHH: TOJISPHICTH 3B 53Ky, €(EKTHBHUN
3apsij Ha aTOMi, TUIIOJbHUN MOMEHT OKPEMHUX 3B SI3K1B 1 MOJIEKYJIH B LIIJIOMY, CIIIHOBA
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ryctuHa. [HIyKTUBHUN 1 Me30MepHUM edeKkTH, crmocoOu iX Mo3HadeHHs. Teopis
PE30HAHCY SIK BaXKIWBUU eTan y (GOpMyBaHHI TEOPETHUHUX YSIBICHb B OpPTraHiuHIN
ximii. EHepris pe3oHaHcy.

14. bynmoBa 1 peakmiiiHa 31aTHICTh OpPraHIYHMX CHOJYK. XiMiYyHA piBHOBara.
[TpoMiXKH1 YaCTUHKH, IEPEXiTHNIN CTaH (AaKTUBOBAHUI KOMILIEKC) 1 MEXaHI3M peaKIlii.
Knacudikamist peakiiiii 3a ix HachmigkoM (3amillieHHs, TIPUETHAHHS, CITIMIHYyBaHHS,
NeperpynyBaHHsl), 3a TUTIOM PO3PUBY 3B’ 3Ky (TOMOIITUYHI i TeTEPONITUYHI peaKilii),
3a MPUPOJIOI0 PEaKTaHTIB (eIeKTpodiabHI, HYKJICO(DUTbHI, paJuKaibHi), 32 YUCIOM
MOJIGKYJ Ha CTalli, 110 BHU3HAYa€ MIBUAKICTH peakuii (MOHOMOJEKYISPHI,
O6imonexymsapHi). KiHeTmunuit 1 TepMoguHaMi4HUKA KOHTPOJb. OpOiTanbHHUM 1
3apsAAHUN  KOHTpOib. EnekTpodinbHi, HyKJI€OopiIbHI Ta paJuKadbHI pEareHTH.
['omorennuii, rereporeHHuii 1 MikdazoBuii karamiz. CTaTuyHUN 1 AUHAMIYHUN
MIXOAM Yy BHUBYEHHI €JIIEKTPOHHOI OyJOBM Ta pEaKIiiiHOi 31aTHOCTI MOJIEKYI.
CratuyHui MAXIA: 1HIAEKCH peakliiHOoi 37aTHOCTI, €(eKTHUBHUN 3apsj, BUIbHA
BaJICHTHICTh, €Hepris rpaHnyHux MO; MoneKyapHi giarpamu. JJUHaAMI9HUA X1
ypaxyBaHHS peaKTaHTIB (peareHTy, cyocTpary, CEpeIoBHUINA) Ta iX B3aEMHOT'O BILJIUBY;
eHepreTuyHui npodiib peakili; eHepreTHYHui 0ap’ep peakilii, eHepris akTUBaIlli,
€HEpris Mepex1AHOTO CTaHy, TEIIOBUN €(PEeKT peakiii.

15.  @i3uyHl U (DI3UKO-XIMIYHI METOAM JOCHIKEHHS B OpraHivyHifd XiMii.
KonuBaneHa cnekrpockomis: npupoga [Y chnekTpiB, rpynoBl XapaKT€pUCTHUYHI
4acTOTU. EJIEKTpOHHA CEKTPOCKOMIS: IPUPOAA CIIEKTPIB, TUIIH MEPEXOIB, TOHSITTS
po xpoModopu i aykcoxpomu. CHEKTpU MPOTOHHOI'O MarHiTHOTO PE30HAHCY: IXHS
MPUPOJA, OCHOBHI XapaKTEPUCTUKU (XIMIYHUI 3CYB, IHTEHCUBHICTb, MYJIbTHUIUIETHICTb
CUTHAJIIB), 3B 530K 13 OyJOBOIO MOJIEKYJI. Mac-CeKTpOMEeTpis: OCHOBHI IMPHUHIIUIIH,
BUJIM OPTaHIYHUX HOHIB, MOJEKYJSIPHUM HOH. 130TOMHUM CKJaj crieKTpiB. [ToHATTS
PO METOJ| JUMOJBbHUX MOMEHTIB. XpomaTtorpadis SK METOJ aHaJi3y Ta OYHUIICHHS
OpraHIYHUX CIIOTYK.

1.6. HamBaxnuBimn mpkepena iHdopMalli Mpo OpraHiuHi CIOJYKH 1 OpraHiyHi
peakiii. JloBiguuk betnbimreiina, "CnoBaps OpraHMueCKUX COCTUHCHUN", TOBITHUKN
3 (I3MYHUX 1 XIMIYHUX BJIACTHUBOCTEH OpPraHIYHUX CHONYK, iHTEpHET. [lokax4nku
CUHTE31B 1 301pHUKHM IpenapaTuBHUX MeToauK. OrisiaoBa JiTeparypa 3 OpraHiuHUuX
peaKiiil 1 CIeKTpaJbHUX XAPAKTEPUCTUK OPTraHiuHUX crojyK. HaykoBi xypHamu 3
ximii. PedeparuBni >xypnanu: "PedepatuBnbiii xypHan "Xumua"" (PKXum),
"Chemical Abstracts" (CIHIA), "Chemisches Zentralblatt" (Himeuyuuna).
[ndopmartiitai ciyx0u 1 0aHKH TaHUX. BUKOpUCTaHHS KOMIT I0TEPIB 151 30epeKeHHs
1 IOIIYKY XIMI4HOI 1H(OopMaIii.

1.7.  OpradiuHuil CHHTE3: METa, MJIaHyBaHHA 1 NUIAXU peaiizauii. MeTa: oaep»aHHs
BIIOMUX PEYOBMH 3 MPAKTUYHO KOPHUCHUMH BIIACTHBOCTSIMHU (OapBHUKH, JIIKH,
naphymu, Xap4oBi 100aBKH, IHCEKTUITUIM, TEPOIIHUIN, PETICICHTH, aTPAKTAHTH, PIJIKi
KpUCTAJIM, MOHOMEPH, PEaKTUBH, PO3YMHHHUKHU TOILIO); CHHTE3 aHAJIOTIB MPHUPOIHUX
pPEUYOBHH 3 BHINOI €(PEKTUBHICTIO Mii; BCTAHOBJCHHS B PSAY AaHAJOTIB 3B S3KY
XIMI4HO1 Oy10BH 3 (PI3MYHUMH 1 XIMIYHUMH BIACTUBOCTSAMU Ta (Di1310JI0TIYHOIO AI€I0,
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IPOrHO30BAaHUN CHUHTE3 HOBHUX CTPYKTYp 3 Hamepea 3aJaHuMU BIACTUBOCTAMU;
3YCTPIYHUI CUHTE3 IJIsl JOKa3y CTPYKTYpP HEBIJOMHX CIOJYK; PO3YMIHHS NMPUYUH
aHOMaJIiif, 10 BUHUKAIOTH MpPH TPOBEJCHHI 3aIlUIAHOBAHMX pEakiliif; CTBOPEHHS
KIIFOUOBUX, MPOOJIIEMHUX CTPYKTYP; IUTAHOMIPHE 3allOBHEHHS OAHKY CTPYKTYP.

Crpareris 1 JIoOTiKa OPraHiuHOTO CHHTE3Yy: CUHTE3 3a JIITEPAaTypHUMHU TaHUMHU; CUHTE3
3a aHaJIOTIEO.

[InanyBaHHsl JlaHIfora TMEPETBOPEHBb: E€BPUCTUYHMNA MIAXiA; (OpMaNbHO-JIOTIYHUIMI
I IXI1.

[IpakTiuHa peamizallis MjiaHy CUHTE3Yy, MOHATTS CUHTOHY: CTBOPEHHS KapOOHOBOTO
CKeJIeTy; BBEJCHHS (PYHKIIIOHATBHUX TPYIT; aKTUBI3aIlisl PeaKIIHUX IIEHTPIB 1 3aXHUCT
(YHKITIOHaTBPHUX TPYyH; B3a€EMONEPETBOPEHHSA (YHKIINA, KIAaCH EKBIBAJIEHTHOCTI
dyukuionansHuXx rpyn 3a TepHepom 1 Kopi; 3a0e3neuenHs moTpiOHOI cTepeoximii
[IJTOBOTO MPOJYKTY; KOHCTPYKTHBHI 3B’SI3KM U TpaHchOpMallis IIJIbOBOI CHOJIYKH;
JHIAHUN 1 KOHBEPIreHTHUH IUISIXU CUHTE3Y.

[To6ynoBa nepeBa CUHTE3Y: KOMIT IOTEPHUN CUHTES.

OnTuMizalis 1 mpakTUYHa peaiizaiis miany cuatesy. Cy0’eKTUBHI KpUTepli BUOOpY
CXEMH: JOCTYIHICTh, IHAUBIIYaAIbHICTh 1 HAJIEKHA PeakiliifHa 3aTHICTh BUXIAHUX 1
MPOMIKHUX PEYOBHH, HASIBHICTh anaparypu, EKOHOMIYHI apryMeHTH, BUTPATH Yacy i
peareHTiB (KUIbKICTh CTa/Ili - TOBXUHA CXEMU, BUXOJIM HA CTa/isIX, BIITBOPIOBAHICTh
cTanuiii) - (akTop pPHU3MKY, ypaxyBaHHS HEOE3MEYHUX BIACTHBOCTEH pEarcHTIB
(TOKCHYHICTb, BOTHE- 1 BUOYXOHE0€3EeU-HICTh).

OO0’eKTUBHI KpuUTepli: HajleXkHa peakiliiiHa 3AaTHICTh BUXIAHMX 1 MPOMIKHHUX
PEUYOBHH; MOXJIMBICTb MOOIYHUX TMPOLECIB, YpaxyBaHHS BIUIMBY HasBHHUX
(YHKUIOHATBHUX TpyN, TEPMOAMHAMIYHA MOXJIMBICTH TMporecy (IOA0JaHHs
EHEepPreTUYHOro Oap’epa), BUKOHAHHS MpaBWil 30€peKeHHS OpOITATbHOI CUMETpii
(BynBapna - Xodgdmana).

OpraniuHui CHHTE3: HayKa 1 MECTEIITBO.

2. Byrnesoani

2.1. Ankanu. ['omMoioriuHuii psii, HOMEHKIIATypa Ta 130Mepis aJIKaHiB, aJIKUIbHI TPYIIH.
[Tpuponni mxepena. Hadra, ra3 Ta ix nepepooka. Enextponna it mpoctopoBa 0y1oBa
aJIKaHIB, TOBKWHU 3B’A3KIB 1 BaJeHTHI KyTu. [loBopoTHa 130Mmepisi, KoHpopMarlii Ta
ixH1 BiAHOCHI eHeprii, popmynu Hetomena. bap’ep obepranns. di3uyHi BIaCTUBOCTI
aJKaHIB 1 iX 3aJeXHICTh BiJ JOBXKHHH KapOOHOBOTO JIAHIFOTAa M CTyMHeHs HOTo
posranyxkeHocti. Termmora yrBopeHHs. Enepris aromizamii. CnekTpalbHi
XapaKTEpUCTUKH ankaHiB: ciektpu Y@, IIMP ta 1*C-SIMP.

Metoau cuHTE3Y: T1IpyBaHHS HEHACUYEHUX BYTJICBOHIB, BIIHOBJICHHS PI3HUX KJIACiB
OpraHiYHMX CIONYK, peakiis Bropia, nekapOOKCHUIIIOBaHHS 1 €JIEKTPOJi3 cojei
KapOOHOBHUX KHUCJOT (aHoaHa peakilis KomapOe), riaponi3 MarHii- 1 JiTiiopraHiyHux
CIIOJIYK.
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XiMI14H1 BJIACTUBOCTI aJIKaH1B. ['OMOJIITUUHUM TUTT pO3pUBY 3B’ 3KYy. BisibHI pajgukanu,
SKICHE TPaKTyBaHHS iXHBOI €IEKTPOHHO1 Oy10BH; (PaKTOPH, 1110 BU3HAYAIOTH BiIHOCHY
CTaOlIBHICTh BUIBHUX pajuKaiiB. [lepBUHHUIN, BTOPUHHMM, TPETUHHUN paJUKaJIH.
3aranpHl YSABIEHHS TMPO MEXaHI3M JIAHIIOTOBUX BUIBHOPAIUKAIBHUX peaKIlii
3aMillleHHS B aJKaHaxX: TaJlOTeHYBaHHs, CyJIb(GOXJIOPYBaHHS, HITPyBaHHS.
OxucHeHHS, AeTIAPyBaHHs, KPEKIHT, MIPOJi3 aakaHiB. [ eTepoNiTHYHHUI THIT pO3PUBY
3B’s13KiB B aiikaHax. KapOokaTioHw, iX enekTpoHHa OyaoBa i (pakTopu, 10 BU3HAYAOTh
BITHOCHY CTa0lIbHICTb, OCHOBHI MNUISXW NEPETBOPEHHA KapOokarioHiB. Peaxii
aNKaHIB B Haakuciaumx cucremax. Crnoiyku BKIOYeHHS (Kiaatpatw). biomoriuxo
akTuBHI ankaHu. [loHarTs mpo depomonu komax. OCHOBHI HIISIXH BHUKOPHCTAHHS
aJIKaHiB: MOTOPHE MAJINUBO, NaJIbHE, PO3YNHHUKU B OPTaHIYHOMY CHHTE3I.

2.2.  Huxnoankanu. Knacudikairisi 1 HOMEHKIIaTypa, CTPYKTypHa 130Mepisi. Metonu
CHUHTE3y HAaCHYEHHMX LUKIIB: 3 JAMrajOreHaJKaHiB 3a peakiiero Bropua, B3aemonis
J1a30METaHy 3 aJKEHaMH, CUHTE3M Ha OCHOBI MaJIOHOBOTO €CTEpy Ta MOXITHHX
IUKapOOHOBHUX KHUCJOT, JI€EHOBUM cuHTE3. ['iIpyBaHHA apOMaTHYHUX BYIJIEBOJHIB.
Posmupenns 1 3By>keHHs mukiiB (em’sHoB). [IpoctopoBa OymoBa HUKIIOATKAHIB.
Kondopmariii iukiorekcany Ta Moro moxiJiHUX: Kpicjio, YOBEH (BaHHA), TBICT-PopMa;
€KBaTOpiaibHI i aKciaibHI 3B’SI3KH, TEOMETPUYHA 130MePis MOXIAHUX LIUKIOTEKCAHY.
Oco06aMBOCTI MPOCTOPOBOI 1 EJIEKTPOHHOI OYAOBH IHMKJIOMPOIMAHOBOTO KIJIbIIA.
[ToHsTTS TPpO IPOCTOPOBY OYAOBY 1HIIUX IUKJIOANKaHIB. BilHOCHA CTIHKICTh LIUKJIIB
3a JaHMMHM TEIUIOT 3rOPSHHS 1 B3aEMOIIEPETBOPEHD LIUKJIIB PI3HUX PO3MIpIB, 11 aHANTI3
Ha MIJCTaBl ySABJIEHb MPO PI3HI TUIM HANpPYTr. XIMIYHI BJIACTUBOCTI LUKIOOYyTaHY,
LUMKJIONEHTaHy 1 nmukiorekcany. OcoOiuBI  BJIACTUBOCTI  LUKJIOIMPOIAHY.
BukopucTanHs HUKIONPONaHy B MEAUIMHI. 3arajbHi ySIBICHHS PO CEPeAH] IIUKIH 1
MaKpOIuKIU. TpaHcaHyIsIpHI peakIlii.

2.2.1. [ominukiiyHi HacM4YeHi ByraeBoAH1. Homenkiatypa 1 TUIy OIIUKITTYHUX CUCTEM:
CIIOJTYKH 3 130JIbOBAaHUMH ITUKJIAMH, CITIpaHHM, KOHJEHCOBaHI ¥ MICTKOBI CHCTEMHU.
Jlexaninu Ta iXHg mpocTopoBa Oy10Ba. Y ABJICHHS TIPO MPUPOIHI MOHO- 1 MOTIITUKITIYH1
CHUCTEMHU TEpIICHIB 1 CTEpOilliB: MEHTOJ, OopHeon, kamdopa, xonectepon. Pimki
kpuctanu. CrareBi ropmonu. KapkacHi croiyku: TeTpaenpaH, KyOaH, ajamMaHTaH,
J0JeKaeapaH.

23.  Anxenu. Homenxknarypa, Z,E- (yuc-,mpanc-) i3omepis. Enextponna Oymnosa i
reoMeTpuyHa 130Mepist ajikeHiB. Di3UyH1 BIACTUBOCTI 1 CIIEKTPATIbHI XapaKTEPUCTUKHU
ankeniB: cnexktpu IIMP i BC-SIMP, posmi3HaBaHHS TI€OMETPUYHHUX 130MEpiB 3a
cnekrpamMu. CrocoOM yTBOPEHHsSI MOABIMHOTO 3B’SI3KYy, JETIJIpyBaHHS aJIKaHIB,
YacTKOBE TIJPYBAaHHS aJKIHIB, JETApOrajoreHyBaHHsS 1 TMpaBwio 3aillesa,
JerajioreHyBaHHs, JeriapaTalis CHUPTIB, TEPMIYHUM PO3KIA] UYETBEPTUHHUX
aMmoHieBUX OCHOB (peakmiss ['odpmana) Ta okcumiB aminiB (peakiis Koyra),
nepeTBOpeHHs kapOoH1IbHOT rpynu Ha rpyny C=C (peakiis Birrira).

[ToHATTS PO MEXaHI3MH XIMIYHUX TIEPETBOPEHD ajKeHiB. ['ipyBaHHs B TPUCYTHOCTI
karamizatopiB  (Cabatee, Canpepan), romoreHHe riapyBaHHs. [IpuenHaHHs
enekTpouibHNX peareHTIiB 10 3B’sa3ky C=C: KuCIOT, TrajoreHOBOJHIB, BOJM,
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ranoreHiB. [IpaBuno MapkoBHUKOBa Ta oro iHTeprperaiis. O0epHEHHs OpieHTAIli
npueaHaHHa OpomoBoAHIO (3a Kapaiem) sk HaciaigoK 3MIHM MEXaHI3My peakii
(mepoxkcuauuii edexr). IlpueaHaHHA TaloOreHiB: YTBOPEHHS TajlOT€HIEBUX HOHIB.
CrepeoxiMiss  eleKTpodUILHOTO MpHEIHAHHSA. PamukanpHl  peakilii  ajJKeHiB.
Koopaunariisi ankeHiB 3 MepexilHUMU MeTajlaMUu. YSBIEHHS MPO MPHUPOIY 3B’SI3KY
ankeH — metai. OCHOBHI cTaii peakiii KaTaTiTHaHOro ripyBaHHs. [IposB BigHOCHOT
CTaOLIBPHOCTI CTPYKTYPHHX 1 TEOMETPHUYHUX 130MepiB ankeHiB. OKCOCHHTE3.
[Tpuennanns xkapOenis. ['inpobopyBanns (peakiisi bpayHa) 1 Horo BUKOpUCTaHHS IS
OJlep>KaHHs MPOAYKTIB TiapyBaHHs 1 rigpaTaii 38’ s13ky C=C. OKUCHI epeTBOPEHHS
ankeHiB: enokcuayBaHHs (peakuii Ilpunexxaea 1 I[lapruecca), yuc- 1 mpanc-
rigpoxkcuitoBanHs (peakiis Baraepa), posmerienHs 3B’s3ky C=C, 030HOMI3.
[ToniMepuzaliisa: kaTiOHHA, BUIbHOpaJIuKaJlbHA 1 KoopauHaiiiiHa. TemoMmepusartis.
Peakiii ankeHiB 3a alibHUM IOJIOKEHHSIM: TaJOr€HYBaHHS, OKUCHEHHS, OKUCHUUN
aMOHOJI3. AUlJIbHA T-€JIGKTPOHHA CHCTEMA, T,7M-KOH Ioralls, SKICHMM OIuC y
tepMmiHax Teopii MO 1 XapakTtep po3MOJAUTY EJIEKTPOHHOI T'YCTHMHH B aJlIbHOMY
KaTiOHI, paJivKai Ta aH1OHI.

24. Ankanienu. Homenknarypa, knacudikaiisi ta i3omepis. EnektpoHHa OypaoBa:
KOH FOTaIlisl KpaTHHUX 3B’ sI3KiB (7T,7T-KOH forallis), ysSIBJICHHS IPOo JelioKati3oBadi T-MO
KOH ToroBaHux nmieHiB. HaiBaxumpimi 1,3-mieHn 1 cmocoOW iX OJep’kaHHS 3a
peakuisiMu JEeriIpyBaHHs, JEriApOXJIOpYyBaHHs, Aeriaparamii. XiMIYHl BJIACTUBOCTI
1,3-mi€HiB: KaTamiTUYHE TiApYyBaHHS, €IEKTPO(DiTbHE TMpPHETHAHHS TaJOTEHIB 1
TaJIOT€HOBOJHIB, OpI€HTallsl B I[MX pPEaKUiAX 3a YMOB KIHETHYHOrO ¢
TEPMOJAUHAMIYHOTO KOHTPOJII0. JlieHoBuii cunTte3. [loHsaTTs mpo npaBwia BynBopia —
Xohdmana; ysBIEHHS MPO JO3BOJEHI 1 3a00pOHEHI 3a CHUMETPIEI0 peakilii
UKJIOTPUETHAHHSA 3 TTO3UIIIN po3risiay rpanndHux MO pearenris. [Tomximepusartiis Ta
IUKIIooMiromepu3antis 1,3-mieHiB.

PizHoBuam miHIMHOI mojiiMepu3anii Ta i1 TexHiYHe 3HaueHHs. [lpupomHuii 1
cuHTeTH4YHN Kayuyk. ['yramepua. Cunte3 1,3-OyTtagieHy 3 €THJIIOBOTO CHHUPTY
(JIeGenen), 13ompeny 3 arerony 1 anerwieny (PaBopchkuii). Bynkanizaiis kaydyky.
[ToHSATTS TIPO 130MPEHOTAN.

[Tonmienn. Kaporunoimu. Ilomianerunen. KymyneHu: enekTpoHHa 1 MTPOCTOpPOBa
OoynoBa. CtepeoxiMisi KyMyJICHIB.

25.  Ankinu. Homenknarypa Ta i3oMepis aikiHiB. Omnuc MNOTPIMHOTO 3B’S3KY
BUXOJSYM 3 YsBJIEHb NOpo SP-ribpuauzaiiito. Di3uyHi BIACTUBOCTI W OCHOBHI
CHEKTpaJbHI XapaKTepUCTUKHU ankiHiB. CrocoOu yTBOPEHHS MOTPIHHOrO 3B’A3KY.
KapOigauii 1 mipoiTHUHUI METOAM OJIep KaHHS alleTHIICHY.

XIMIYHI BJIACTUBOCTI aJKIHIB: KaTaJIITUYHE T1APYBaHHS, BIJHOBJIICHHS HATPIEM Yy
piakoMy aMoHiaky, peakilisi KydepoBa, npueaHaHHSI CIHUPTIB, KAPOOHOBHUX KHUCIIOT,
raJIOTEHOBO/THIB, 111aHOBOIHIO; peakilli PaBopchKoro 1 Penme Ha OCHOBI arleTHIICHY.
OxkcocuHTe3 3 BUKOPUCTAaHHAM alikiHiB. HykneodinpHe nmpueaHanHs 10 MOTPIHHOTO
3B’s13Ky. [lepeTBOpEeHHs aleTHIeHy Ha BIHUIANETUJICH, MPOMUCIIOBE 3HAYCHHS ITi€T
peaxuii. LluknooniroMmepusallis ankiHiB; alkiHu K i€eHoP1n. OKUCHI TepeTBOPEHHS
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ankiHiB. KHUCIOTHI BIACTUBOCTI TEPMIHAJIBHUX alleTWICHIB, allCTUJICHITU METaNiB,
peaktuBu Mommua. 3acTocyBaHHS afKiHIB 1 allETUJICHIIB METaJliB B OPraHIYHOMY
cunresi. KapOiH.

2.6.  ApomaruuHi ByrJieBOJiHI (apeHu). beH3eH 1 HIoro roMoJIoru: ToJyeH, KCUJICHH,
KYMEH; HOMEHKJIaTypa, i3oMepis. CydacHa cHMMBOJIiKa OCH3EHY Ta HOTO MOXiTHUX.
®opmymu Kekyne, Apmcrtponra, JlagenOypra, Jlproapa. ®i3u4nHi BIACTUBOCTI I
OCHOBHI CTIEKTpajbHI XapaKTepUCTHKHU OeH3eHy Ta Horo romounoris. Criektpu [IMP Ta
13C- SIMP, e(heKT KinblIeBHX T-€NEKTPOHHUX CTPyMiB. Jumonsai MmomenTu. Jxepena
apOMaTHUYHHUX BYTJIEBOJHIB: KaM STHOBYT1IbHA CMOJIA, IPOAYKTH MEpepoOKH HAPTH.

Enextponna OymoBa GEH3€HOBOIO KUIbLA 1 XIMIYHI BIACTUBOCTI OCH3EHY: BiJIHOCHA
CTIMKICTb 10 OKMCHEHHS, CXWJIBHICTD JI0 PEAKIIiN 3aMIIIeHHsI, TEPMOXIMisl T1ApYyBaHHS
13ropsiHHA O€H3€HY, HOT0 YTBOPEHHS B peaKiii ,Z[HCHpOHOpLIlOHYBaHH}I LUKJIOTEKCEHY
1 nukiorekcagieny ("HeoOopoTHMI  kaTami3"  3eNIHCBKOIO), 130Mepu3aiis
IbI0apiBCbKOr0 OeH3eHy. IIOHATTA mpo apoMaTU4HICTh, NPaBWIO XIOKEJS.
HeGen3oigni apomaTHyHi CHUCTEMHU: UHUKIONPOINEHUIIH- 1 TpPOMIiH-KaTiOHH,;
UUKJIOTICHTA/II€EHTI-aHI10H, a3yJeH, aHyJjeHu. [ipyBaHHS OCH3€HY, BITHOBJICHHS
HATpIEM y PIAKOMY amoHiaky a0 aurigpoOenseny (bepu). Peakiii apomatuyHoro
€NEeKTPO(PUIBHOrO  3aMIUIEHHS:  CyJlb(yBaHHS, HITPYBAaHHs, TaJOr€HyBaHHS,
aNKUTIOBaHH, aipuitoBand. Peakuis @pinens — Kpadrcea. 3HaueHHs nux peakuii 1js
nepepoOKH apOMATUYHUX BYIJIEBOJIHIB, YSBJIEHHS IPO IXHIM MeXaHI3M Ta HOro
eKCIIepUMeHTaIbHe OOTIpyHTYBaHHsS. CHHTETHMYHE BUKOPHCTAHHSA €NEKTPO(ITEHOTO
apOMaTUYHOTO 3aMillleHHA. BIIMB 3aMiCHUKIB y O€H3€HOBOMY KUIbLIl Ha 130MEpHUI
CKJIaJ, MPOAYKTIB 1 IIBHUIKICTH peakuii. [lpaBuna opieHTtauii Ta iX TeopeTUyHE
oOrpynTyBanHs. Peakiii  pagukaJbHOTO  3aMIIIEHHS 1  TOpUEAHAHHS,  T-
KOMIIJIEKCOYTBOPEHHS apeHiB 3 MEePEeX1THUMHU MeTajJaMHu.

26.1.  Hudenin- 1 tpudeninmeran, ix oxaepxkaHHs 1 BiracTUBOCTI. KwucnortHi
BJIACTUBOCTI ByTJeBOAHIB, mkaiga C-H kucinoTHOCTi, kKapOaHIOHU, IX €JNEeKTPOHHA
OynoBa 1 hakTOpH, 10 BU3HAYAIOTH BIIHOCHY CTAa0LIBHICTD. JIH- 1 TpU(EeHIIIMETaHOBI
O0apBHuku. CTUIIBOCH, TOMAH.

26.2.  Jludenin, cnocobm #oro ojaepkaHHs, OyaoBa. YSBIEHHS TMPO BIUIUB
3aMICHUKIB Ha JIETKICTh B3aEMHOTO 00EPTaHHS 1 CTYIIHb KOTUIAHAPHOCTI O€H3€HOBUX
KUIeLb. 3aJeXHICTh KOH IOTallli T-eJIEeKTPOHHUX CUCTEM BIJl CTYNEHS KOTUIAHAPHOCTI
OCH3E€HOBUX slep Ta il MpPOsSB B EJIEKTPOHHUX CHEKTpax NOXITHUX AU(EHLTy.
ApomatuuHicTh AUGEHTy, peakilii eJeKTpopIILHOTO 3aMIIlCHHS, OPIEHTAIISl B LIUX
peakKiisx 1 BIUIMB HA HET 3aMICHUKIB. ATporoizoMepis B psay AU eHLTy.

26.3. Hadranen. [>xepena nadraneHy Ta iHIIKUX OaraTOSIIEPHUX BYIJIEBOJIHIB.
Homenknatypa Ta i3oMepis NOXiAHMX HadTajlieHy, HOoro ejnekTpoHHa OyjaoBa 1
apoMaTH4YHICTh. XIMIYHI BJIACTHUBOCTI HaTajgeHy: KaTaliTUYHE TiIpYBaHHA 1
BITHOBJICHHSI HATpiEM Yy pIIKOMY aMOHIaKy, OKHMCHEHHS 1 BIUIMB 3aMICHHUKIB Ha
HampsiMOK  11i€i  peakitii. Peakrii enextpodinpbHOro 3amimieHHs; (aKTopH, III0
BIJTUBAIOTH HA OPIEHTAIlIIO B IIUX peakilisax. TerpaiH, TeKariH.

18



2.6.4.  AuntpaneH. HomeHknatypa Ta i3oMmepis mnoxigHux. EnextponHa OymoBa i
apoMatuyHicTh. CHHTE3 aHTpalleHy 3 CIIOJYK OEH3E€HOBOTrO psiay. Peakiii rigpyBanHs,
OKHCHEHHS, €JIEeKTPO(PIILHOTO MNpUEIHAHHSA 1 3amilieHHsd, {OOTOOKHUCHEHHS 1
dboToaumepu3aitisi, AHTpaleH y JiEHOBOMY CHUHTE31. TpurnrtuiieH,

265 @eHantpeH. [3omepis 1 HOMmMeHKJIarypa mnoxinHux. Enextponna OymoBa i
apomaTtuuHicTh. Cunte3 [lImoppa. Peakiii rigpyBaHHs, OKUCHEHHS, €EKTPO(PITIEHOTO
MpUETHAHHS 1 3aMimieHHs. [[IOHATTS PO MPUPOIHI CIOIYKH 3 SAPOM (PEeHAHTPEHY.
[loniGen3enu: mipeH, NEpUeH, KOPOHEH, TeNileHH. beH3mipeH: MOHATTA Mpo
KaHILleporeHH1 cnoiyku. ONTUYHA aKTUBHICTH remineHiB. [loHsTtrs mpo dynepenu,
HAHOTPYOKH Ta 1HIII HAHOCTPYKTYPH.

3. l'omodyHKITIOHATIBHI CITOTYKH

31.  EnemeHTH ctepeoximii i ONTUYHA 130MEPisl OPraHIYHUX CHOJIYK. XIpaldbHICTh
Mmousiekysl. Acumerpuunuii arom Kap6ony. D,L- 1 R,S-Homenknarypu. Ilpoekiiitai
dopmynu. Enantiomepu 1 pamematu. Koudirypamiiini psau. Crnoiayku 3 JBoMa
acumeTpuuHuMu atomamu KapOony, niacrepeomepu, epumpo- 1 mpeo-popmu, Me30-
dopmu. Crepeoximis HUKIMYHUX crnoiyK. KinbkicTe crepeoizomepiB. CrocoOu
posaiieHHs (posmierieHHs) pamemartiB (pobotu Ilactepa). Metonu mociimKeHHs
xipaibHUX cronyk. OOepHeHHs KOH(Irypamii 1 pauemMizamis. 3B’SI30K MEXaHI3MY
peaxiii Ta cTepeoxiMii MPOAYKTIB HAa MPUKIIAl peakUli TpUEIHAHHS 0 MOABIMHOTO
3B’s13Ky. [IOHATTS PO acMMETPUYHHMI CUHTE3. YSBJIEHHS MPO ONTHYHY 130MEPII0
cnoJiyk 6e3 acuMmerpuuHux atomiB KapOony.

32.  TanoreHomoxigHi am@aTHYHUX 1 aTIUMKIIYHUX BYrJIEBOAHIB. Pi3MuHI
BJIACTUBOCTI.

3.3.  MoHoramoreHonoxijiHi ami(aTAYHUX BYIJIEBOJHIB, IX HOMEHKJIATypa Ta
i3omepisa. bymoBa monekyn. Criocoou yrBopeHHst 38°s13ky C-Hal: 3amimienns atoma
[Naporeny, peakiiii npuegHaHHS 10 KPAaTHOTO 3B’S3KY, 3aMIMIEHHS T1IPOKCUTPYIIH.
BiaminHi 0cOOIMBOCTI CHHTE3Y 1 BIaCTUBOCTEHN (uryopanikaHiB, [lonspHICTh 3B 3Ky
C-Hal Tta 1l 3anmexHicTh Bl NPUPOAM aTomMa rajoreHy. XiMidHi BJIACTHBOCTI
MOHOTAJOTEHAIKaHIB:  HYKJIeo(pUIbHE  3aMmilleHHS  aTOMIB  TrajoreHiB 1
AeriporanoreHyBanHsa. YsBieHHs npo wexaHismu Syl El, Sn2, E2 sk mpo
"imeanizoBaHi" MEXaHI3MH peakliil HyKJIeo(UIbHOro 3aMIIEHHS 1 eTIMIHYyBaHHS;
OOTpYHTYBaHHS BHECKIB KOKHOTO 3 HUX 32 JJAaHUMHU KIHETUKHU Ta CTEPEOXIMii.

[ToniranoreHonoxiHi  HampocTimMx  ByraeBoAHiB. CrocoOu  oJep KaHHS:
XJIOpYBaHHs MeTaHy, rajodopmHa peaxiis. KomOiHalis peakiiiii rajoreHyBaHHs
aJIKaH1B, IPUETHAHHS TAJIOTEHIB O HEHACUYEHUX CIIOIYK 1 JET1IpOTaJoreHyBaHHs K
3araJibHUM MIJIX1J 0 CUHTE3y MOJITaJIOreHaJKaHIB Ha MPUKIIAJl MOXIJTHUX €TaHy.
OpepsxaHHsI TeMIHAJIbHUX JIUTaJIOTE€HOMOXIAHUX 3 KapOOHIIBHUX CHOJYK 1 MPHUEN-
HaHHS JUTATIOKapOCHIB 0 MOABIMHOTO 3B’s13Ky. OpeprkaHHs MOJi(IyOpONOXiTHUX
MeTaHy 1 eTaHy, ppeoHu. I ekcaxIOpOIMKIOreKCaH.

Crionyky 3 MiJIBUIIEHOIO PYXJIMBICTIO aTOMa TajoreHy. Amii- 1 OeH3WITraloreHiau,
cnmocoObm  iX  ofepkaHHS Ta  OCOOMMBOCTI  XIMIYHHUX  BJIACTUBOCTEH.
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XJTOPOMETWIIOBaHHSI ~ apoOMaTUYHUX  CHodayk  (peakwmiss  bmana).  [u- 1
Tpudeniaxiopomerad. CtabiabHI BUIbHI paJuKaiu 1 kapOokarionu. benzanbxmopu i
OCH30TPHUXJIOPUI: OACPKAHHS 3 TOJIYEHY, T'1IPOJIi3.

Cnonyku 31 3HIDKEHOIO PYXJIMBICTIO aToMa rajioreHy. XJIOPOBIHUI 1 XJIOPOIPEH.
Crocobu ix omepskaHHs, XIMIYHI BJIACTUBOCTI 1 3actocyBaHHs. [lomixnopoBani i
noJti(hryopoBaHi MOX1iJHI €TeHyY, MoMiMepH Ha iX ocHOBI. TedioH.

34. ApomarnuHi rajoreHonoxigHi. Crnocobu oxaepkaHHa. [ 'ajoreHyBaHHS
apOMaTUYHUX BYTJICBOJAHIB, CHHTE3 13 COJeH mia3oHit0. Peakiiii, IO CTOCYIOThCS
3B’s3ky C-Hal. OcoGmmBocti mepebiry peakiiii HykIeo(UTbHOTO 3aMilllCHHS B
apOMaTUYHOMY SIApi, YSABJICHHS PO IXHIM MeXaHI3M, KaTalli3, BIUIUB 3aMIiCHUKIB.
HykneodineHe 3aMillleHHS 3 MPOMDKHHM YTBOPEHHSM aHIOH-paaukamiB (Sgnl).
B3aemozis apwiranoreHiiiB 3 MeTajaMH: OJEp)KaHHS METAJOPraHIYHUX CIOJIYK,
CUHTE3 aJIKUTQpOMaTUYHUX CHOJAyK 1 giapuiiB. JlerigpoOeH3eH 1 MexaHi3M
KiHE3aMIIIEHHS.

Peakiii enekTpodiabHOTO 3aMillleHHS B PSAAYy apOMaTUYHUX TajJOT€HOIOXITHUX.
[ToHATTS PO THAYKIIAHUN 1 ME30MEpHUI ePEKTU 3aMICHUKIB B apOMAaTUIHOMY PSITY.
EdexTn aromiB ranoreHiB sk 3aMicHUKIB. [loixiopomnoxigHi OeH3eHy: oJiepKaHHs
XJIOPYBAHHSIM OC€H3EHY, B3aEMOJIIEI0 3 HYKJIEO(DUIBHUMH peareHTaMu, OCHOBHI HUIAXU
3actocyBaHH4. [lomixmoponoxigHi qudeHny 1 HapTaleHy, iX TEXHIYHE 3HAYSHHS.

35. ['iapokcunoxiaHi ByrieBoaHiB. OqHoaToOMHI HacuueHi cnupTu. HomeHnkiarypa,
13oMepis, knacugikamia. Crnocodu  yTBOPEHHS CHOUPTOBOI  TIAPOKCHIPYIIH:
npueaHanHs Boau 10 3B’s3ky C=C, rimpomi3z 3B’s3ky C-Hal, BimHOBIEHHS
KapOOHITPHOI Ta €CTEpOBOI TPYI, CHHTE3W 3 BUKOPHCTAHHAM METaJOOpPTaHIYHHUX
cnosiyk. [IpomuciioBi crnocodu oaep:kKaHHS HaUOpOCTIMX ami(aTUYHUX CHUPTIB,
uKIIorekcanoiy. Enexrponna npupoaa i monsipaicts 3B’ s13k1B C-O Ta O-H, BogHeBuit
3B’SI30K Ta WOTO MPOSIB y CHEKTPATIbHUX XapaKTEPUCTUKAX 1 (PI3UUHUX BJIACTUBOCTSX
CIIUPTIB.

XiMigHI ~ BJACTHUBOCTI  CIIUPTIB: KHCJIOTHO-OCHOBHI  BJIACTHUBOCTI, 3aMIICHHS
TIAPOKCUTPYIIA TPU [ii CIpYaHOi KHUCJIOTH, TAJIOT€HOBOJHIB 1 TaJIOTC€HAHTIIPHUIIB
MIHEpAJIbHUX KHCJIOT, JETiAparallis; po3rIsd IUX peakiliii 3 MO3WIIN 3arajJbHUX
ySIBJIEHb IIPO MEXaH13M HYKJIEO(]1IBHOTO 3aMIIeHHS 1 BIAUIETUICHHS B ali(paTHYHOMY

pamy.
CuHTe3, BIACTUBOCTI, CHHTETUYHE BUKOPHUCTAHHS QJKIJIOBHX €CTEPIB MIHEpAIbHUX
KUCIOT. JluMetuncynbdar gk METUIIOBAJIbHUN peareHr.

[lpuennanns cnuptTiB 10 o0je(iHIB, AUETUICHOBUX CIOJIYK, YTBOPEHHS €TEepiB,
B3a€EMOJIIE 3 KApOOHUIBHMUMH CIIOJTyKamMHu, KapOOHOBUMH KHCIOTaMH Ta IXHIMHU
noxigHuMu. OKHUCHEHHS 1 AETiipyBaHHS cnupTiB; peakuis Onnenayepa. OCHOBHI
[IIXY 3aCTOCYBaHHS CIHPTIB.

bararoatomni crnmptu. I'mikomi, crmocoOu iX OfAepKaHHSA, XIMIYHI BJIACTUBOCTI:
OKHCHEHHS TUTIOMOYM TeTpaarieTaToM Ta MOJHOI0 KHCIIOTOI (peakiiis Manamnpana),
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B3a€EMOJIs 3 OOPHOIO KHCJOTOIO, IIEPETBOPEHHS Ha O-OKCUIHW, Jerijpatariis,
MHAKOJIIHOBE TMeperpynyBaHHsa. ETwnenrmikonb, #Horo BiactuBocti. /[li- Ta
MOIETUJICHTIIIKOM. [JIepuH: METOauW CHHTEe3Yy, 3aCHOBaHI Ha BHUKOPHCTaHHI
IIPOTICHY; YTBOPEHHS €TEPIB Ta €CTEPiB, KOMIUICKCIB 3 COJISIMU METaJIiB, JeTiapaTalris.
3acTtocyBaHHS IiillepuHy Ta oro noxinuux. [lenraepurput. Keumirt, copOiT. A30THI
ecTepu 6araToaTOMHHUX CIHUPTIB.

Hacuueni Ta apomatnuni cnuptu. [Ipasuno EnprekoBa — Epnenmeiiepa. AninoBuit
cnupt. MeToau cuHTE3y, XIMIYHI BJIACTUBOCTI M 1XHI OCOOJHMBOCTI, MOB’s3aHI 3
QIUTFHUM TOJIOKEHHAM Tipokcurpymnu. [Iponaprinosuii ciupt. bensunosuit cnupr,
1u- Ta TpUGeH1IKapOIHOIN, METOIM CUHTE3Y 1 XIMI4HI BIacTUBOCTI. BiHi0BMIf cliUpT
Ta Horo moxingHi. BiHimanerar 1 mojiMepy Ha HOTO OCHOBI.

3.6. ['1IpoKCUIIOX1H1 apoMaTUYHUX ByTJIeBOHIB. HomenknaTypa. @enomnu 1 HadTonm.
Cniocobu BBEJICHHS T1APOKCUTPYIM B apOMAaTHUHE SPO: JY>KHE IJIABJICHHS COJIeh
CYJIb(OKHUCIOT, TIAPOII3 TAJIOreHOMOXITHUX, 3aMiHa aMiHOTPYIHU Ha T1IPOKCUTPYITY
gyepes coJIl A1a30Hi0, KyMEHOBHH crioci0 oneprkanHs ¢enony (Ceprees, Y apuc).

XiMmiuHi BIACTUBOCTI. [IpMYMHU MiJBUIIEHOT KUCIOTHOCTI (PEHOJIIB MOPIBHSHO 3
anmipaTHIYHUMU CIIUPTAMU, BILUIUB 3aMICHUKIB. Y TBOPEHHS (DEHOJISITIB, €TEPIB 1 €CTEPIB
(eHomB. 3aMINIEHHS TIIPOKCUIPYNM Ha aMiHOIpyHY VY P-HadTom (peakiis
Byxepepa). Peakiiii enextpodinbHoro 3amimieHHs ¢penonis. [leperpynyBanus (Opuca)
ectepiB (EHONIB sK crHoci0 anuiatoBaHHS 10 Kuibito. KonpaeHcamist ¢(eHONIB 3
dbopmanbaeriiom, denondopmanpaerigHi cMmonu. Peakiii enektpodiibHOro 3ami-
LIEHHS, XapakTepHi 11l PeHO1B 1 PEHOATIB K apOMATHYHHUX CIIOIYK 3 M1JBUILLEHOIO
pEaKkiiiiHOI  3JAaTHICTIO: KapOOKCUJIIOBaHHS, HITPO3YBaHHS, a30CIOIYYEHHS,
BBEJICHHS auwibHOI Tpynu (peakuii [arrepmana, I'ema, Paitmepa — Timana,
Binbcmaitepa — [Naaka — Apnonbna). ['iapyBanHs 1 okucHeHHs peHomNiB. CTabinbHI
denokcunpH1 pagukanu. GeHonapH1 cTaduTi3aTopu MoaiMepHUX mMaTepianiB. OCHOBHI
IUISAXW 3aCTOCYBaHHS 3aMillleHUX (HEHOIIB.

bararoatomui ¢genonu. IlipokaTexosn i1 TiapoOXiHOH: COCOOM OJep KaHHS, BIJHOBHI
BJIACTUBOCTI, YTBOPEHHSI MOHO- 1 JIIeTepPiB, IIMKJIIYHI €TEePH MipoKaTeXomy. [ iIpoxiHOH
Ta 1HII1 (EHOJIU K MPOSBHUKHU (oTorpadiyHUX MaTepiaiB. Y ABIEHHS PO MPUPOIHI
CIOJIYKH TMOX1/IHI MpoKaTexoiy. Pe3opiuHon: oxepxkaHHs, peakiii, XapakTepHi JJIs
dbeHoiB, BIAHOBJICHHS JO0 JUTIIPOpe30pHuHOTy. DIOPOTIIONUH: OACp KaHHS,
YTBOPEHHS €TEPiB, ANKITIOBAHHS METUIIHOIUIOM B JTYKHOMY CEPEIOBUIII, BUSBICHHS
HiBULIEHOI CXWJIBHOCTI 0 TayTOMEPHOTO MEPETBOPEHHs (peakilii 3 aMOHIaKOM 1
rigpokcusiaMinoM). [ToHSTTS npo J1bOAOTBOPHI peuoBuHU. [liporanod.

3.7. Erepu (mpocri epipu): Homenkiarypa, kinacudikauis. [Jiankisiosi erepu: cnocoou
ojepkaHHs (peakilis BinmbsMcoHa), B3aeMo/1ist 3 TPOTOHHUMH KUCIIOTaMU, KUCIIOTaMHU
JIptoica, posiiernsieHHsi, OKUCHEHHs. Y TBOPEHHS T1IPOTEPOKCHUIIIB, X BHUSBIICHHS 1
BunaneHHs. [{ukmiuni nmpocti erepu. Terpariapodypan. 1,4-/liokcan. Kpayn-erepu.
KommiekcoyTBopeHHS 3 HoHaMu MeTaliB. 3aCTOCYBaHHs B MibK(a30BOMy KaTasi3i.
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3.8. OKCI/IpaHI/I ((X-OKCI/II[I/I CHOKCI/I,III/I)' OACPpKaHHA, 130MCpI/ISaH1$I B33€MOI[1}I 3
raJIorcHOBOJHAMH, BOJOK, CIIMPTAMU, GTI/IJICHFJIIKOJIeM aMOHIaKOM 1 aMlHaMI/I
MaFHII/IOPFaHI‘IHI/IMI/I CIIOJIYKaMH. ETPIJIeHOKCI/I,I[, CHIXJIOpI‘I,Z[pI/IH.

39. KapOonineHi cnonyku. bymoBa kapOoniunbHOi rpynu. Homenkiarypa,
kinacudikamiss KapOOHUTPHUX cHofyk. CHexkTpaibHi XapaKkTePUCTHKH. Cnocobu
YTBOPCHHS Kap6OH1J'IBH01 TPpyNU: OKHCHEHHS ajKaHiB 1 aJIKIJIapOMaTI/I‘-IHI/IX
Ber'IeBOI[HlB 030HOJII3 1 KaTATITUYHE OKHCHEHHS 0Jie(piHIB, OKCOCHUHTE3, rmpaTaulﬂ
aNKiHIB (peaKiis quepOBa) T1APOITI3 TEMIHAIBHUX TUTAJIOTEHOMOX1HUX 1 BIHUTOBUX
€TepiB, OKUCHEHHS 1 I[GFI,Z[pyBaHHH CIIUPTIB, OKUCHE PO3IIeTIICHHS TJTIKOJTIB, JTisI
ypoTpoItiHy Ha ankinranoreHiau (peakiis Commiie). CHHTE3 ajabJerifiB 1 KETOHIB 3
KapOOHOBHMX KHCIOT Ta iXHIX IOXIIHUX: BIJTHOBJICHHS XJIOPAHTIAPHUAIB (peaKiis
PozenmyHna — 3aifiieBa), BiIHOBJICHHS HITPUJIIB, peakilii KApOOHOBUX KUCIIOT Ta IXHIX
MOXI1JTHUX 3 METAJOOPTaHIYHUMH CITOJIYKaMH, TIIPOJI13 COJiei KapOOHOBUX KUCIOT 1 HO-
ro KaramTuydi BapianTd. OnepXaHHS apOMaTUYHUX KapOOHUIBHUX —CIIOJYK
alMJIIOBAHHSIM  apoMaTUYHUX ByrieBogHIB (peakuis Ppigens — Kpadrca).
Enextponna 6ynoBa rpynu C=0, po3noJiijl eIeKTPOHHO1 TYCTUHH Ta HOTo 3B 30K 3
PEaKIitHOO 3aTHICTIO KapOOH1IBbHOI Tpynu. OCHOBHI CIIEKTPaIbHI XapaKTEPUCTUKU
1 (13M4HI BIACTHBOCTI. XIMi4HI BIacTUBOCTI. [IOpiBHAHHS peakliiiHOi 34aTHOCTI 1
HUISXIB  TEPETBOPEHb  ajbpJeriAiB 1 KETOHIB. Peakiii 3 TreTepoaTOMHUMU
HyKJIeo(diIaMu: TiApartailisi, B3a€MO/is 31 cnupTamMu (HamiBaneTanl, alerai i KeTal),
neHraxyjopuaoM  gocopy,  HaTpil  rigporeHcyiabditoMm.  Bzaemonmis 3
HITPOT€HOBMICHHUMH HYKJIeO(UJIaMU: YTBOPEHHS OKCUMIB, TI1Jpa30HIB, a3WHIB,
3aMIIICHUX TiApa3oHIB 1 ceMmikapOa30HiB, B3a€EMOJisl 3 BTOPUHHMMH aMiHaMu ¥
YTBOPCHHSI €HAMIHIB, B3a€EMO/IiS 3 ICPBUHHUMH amiHaMu 1 yrBopeHHs ocHOB [ludda,
B3a€EMOJIIE 3 aMoHiakoM (ypotpomiH), peakiis Mannixa. B3aemomis 3 C-
HyKjieo(IaMu: yTBOPEHHS IIaHTIIPUHIB, MPUEIHAHHA MarHiHOPraHiYHUX CIIONYK.
Keto-enonbHa TayTomepis 1 MOB’si3aHI 3 HEHO BIACTUBOCTI KapOOHUIBHUX CIIOJYK:
TaJIOTeHYBaHHS 1 rajoOpMHE pO3ILICIUICHHS, HITPO3YBaHHS, aJKIJTIOBaHHS.
AJBI0IEHO-KPOTOHOBA KOHJIEHCAIlIS Ta 1i MEXaHi3M IMPHU KUCIOTHOMY 1 OCHOBHOMY
karam3i. KonaeHcalris aapaeriaiB 1 KETOHIB 31 CIMIOJyKaMH 1HIIMX THIIB, 10 MICTSATh
aKTUBHY MeTuJieHOBY rpymny (peakuiss KueBenarens), [{uxmnoomiromepusaris i
noJyiiMepu3anis ajabAeriiiB (TPUOKCaH, Napaibierij, napapopm).

OKHUCHO-BITHOBHI peakilii anpiaeriaiB 1 KkeToHiB. OKHUCHEHHS albACTiAIB 10
KapOOHOBHMX KHCJIOT, OKHMCHEHHS KETOHIB 0€3 pO3puBYy 1 3 PO3PUBOM KapOOH-
kapOoHoBHX 3B’s3KiB (mpaBwiio [lonosa). KaranmiTuyHe riipyBaHHA KapOOHUIBHUX
CIOJIYK, BIAHOBJICHHSI KOMILJIEKCHUMHU T1APUIaMU METaJliB, CHUPTAMHU B MPUCYTHOCTI
AJIKOTOJIATIB altoMiHito (piBHOBara Meepseiina — [lonnnopda — Bepnes, peaxuis Tu-
II[EHKA), aMaJlblFaMOBAaHUM ITMHKOM 1 COJISTHOIO KHUCJIOTOI0 (peakilisi KiemeHceHna),
BiJTHOBJICHHSI KETOHIB METaJlaMH 3 YTBOPCHHSIM METAIKETHIIIB 1 MHAKOHIB. B3aemotis
aNBJETIAIB, 10 HE EHOMI3YIoTbes, 3 Jyramu (peakiiis Kawnuimmapo), OeH30iHOBa
KOHJieHcallig. Peakiii enekTpodiapHOTO 3aMIMIEHHS B apOMaTHYHHMX aliblerifgax i
ketoHax. Arnerodenon, OeHzoheHoH. HiTporeHOBMICHI TMOXimHI KapOOHITIBHUX
CHONYK. 3arajbHi YSBIEHHA NP0 CXOXICTh €JIEKTPOHHOI OyHAOBH 1 XIMIUHHUX

22



BJIACTUBOCTEH KapOOHUJIbHOI Ta a30METHMHOBOI Tpymnu. BiTHOBIEGHHS OKCHMIB,
ripa3oHiB, MHUPOBUX OCHOB, BITHOBHE aMiHyBaHHS KapOOHIIBHUX CIONYK. OKCUMU:
reoOMeTpUYHa  130Mepis, TEPETBOPEHHs, IO  KaTali3ylOTbCAd  KHUCIOTaMH,
neperpynyBanHs (bekmaHa) OKCHUMY IUKJIOTEKCAHOHY 1 HOTO MPOMUCIIOBE 3HAYCHHSI.
Po3skmnan rigpa3oHiB, Mo KaTadi3yeThCsl OCHOBOIO, SIK CTIOCIO BITHOBJICHHS KapOOHLITb-
HuXx cnonyk (peakuis Kixkuepa — Bonbda). Kucnotauii rigposnis rigporeHcynb(iTHUX
MOX1THUX, OKCUMIB, T1Pa30HiB, alleTaIiB 1 KETAIIB K METO]] BUIyUYEHHS 1 OUHIICHHS
KapOOHIJTbHUX CHOJYK.

JukapOoninbHi cionyku. HomeHnkmarypa 1 kmacudikaris. CriocoOu omepxkaHHs, 1110
TPYHTYIOTHCS Ha PEaKIlisiX OKUCHEHHS, HITPO3yBaHHS 1 KOHJIEHCAITii, o.- TUKapOOH1IBHI
cronyku. ['miokcanb, METHITIIOKCAIb: YTBOPEHHS CTIMKUX TiApaTiB; MEPETBOPEHHS
Ha T1IPOKCUKUCIIOTH, 1110 KaTali3yloThCcsi ocHOBamMH. PeaktuB UyraeBa 1 KOMIUIEKCH
METaliB Ha HWOro OcHOBI. beHswmn, OeH3wibHE meperpynyBaHHs. [-/ukapOoHUIBHI
CIIOJIYKH, KETO-€HOJIbHA TAYTOMEDIs, aJIKUTIOBAaHHS, YTBOPEHHS XEIAaTHUX KOMIUIEKCIB
3 HWOHAMHU MeETajiB Ha TMPUKIAJl aleTWIaleToHy. [JyTakOHOBHMM anbaeria, 7-
JInkapOOHLIIbHI CIIOTYKH, 3aCTOCYBAHHS Y CUHTE31 T€TEPOLMKIIYHUX CIOJIYK.

o,B-Henacruueni anbaeriay 1 KeTOHU. 3arajibHi METOJIM CUHTE3Y: OKUCHEHHS 0JIE(iHIB
32 aJlJIbHUM TOJIOKEHHSM 1 CHOUPTIB aIlJIbHOTO THUIY, KPOTOHOBA KOHJEHCALlIs
KapOOHUIbHUX cronyK. CUHTE3 aKkpoJeiHy JAeriapaTalli€ro TiinepuHy. EnekTpoHHa
OynoBa Ta ii 3B’A30K 3 PEAKUIMHOK 3JATHICTIO O,-HEHACHMYEHUX KapOOHUIBHUX
cnoJiyK. XiMI4H1 BIacTUBOCTI. CXO0XKICTh 1 BIAMIHHICTh XIMIYHUX BJIACTUBOCTEH a,[3-
HEHACUYECHUX aJIBJICTI/IIB 1 KETOHIB: KaTaJliTUYHE TiApyBaHHS, BIJHOBJICHHS
KOMIUICKCHUMHU TiIpUJaMi METaliB, CHOUpPTaMH, BIJHOBIICHHS MeTajaMU B
MPUCYTHOCTI JiXKepea MpoToHiB. CelleKTUBHE OKUCHEHHS albAeriaHoi rpynu. Peakmii
IpUEHAHHS BOJIU, CIIUPTIB, TAJIOTEHOBOIHIB, TAPOreHCYIb(DITY HATPIIO, aMOHIaKy U
aMIHIB, IIIaHOBOHIO, MarHIMOpraHiYHUX croiykK. Peakiii konaencarii 3 C-H akTus-
HuMu cronykamu (peakiis Mixaens). Edexrt Binunorii Ta C-H aktuBHIiCTH o,f3-
HEHACMYEHUX KapOOHUIHbHUX CIOJNYK. XaldkoHW. KeTeHu: MeToau CHHTE3y, peakilii
PUETHAHHS IO KETEHIB SIK PI3HOBUJ] PEaKIlIi allMIIOBAHHS, TUMEpHU3aIlisi KETEHIB.

3.10. Xinonu. OpmepkaHHs o- 1 M-0eH30- 1 HaTOXiHOHIB. BiacTUBOCTI XIHOHIB:
oJlepKaHHS MOHO- 1 JIOKCUMIB, MPHUEAHAHHS XJOPOBOAHIO, aHUIIHY, OIITOBOIO
aHTIIPUIY, peaKilis 3 JieHaMu. 31CTaBJICHHS BJIACTUBOCTEN X1HOHIB 1 o, 3-HEHACHYEHUX
KeToHIB. XiHripoH. I[loHsaTTs mnpo komruiekcu 3 mnepeHocoMm 3apsay (KII3).
CemixiHoHHU. [ToHATTS po HOH-paauKaid. AHTPaXiHOH: OAEpP>KaHHS, YSBIEHHS MPO
BJIACTUBOCTI 1 3aCTOCYBaHHSI.

3.11. KapOoHoBi kuciotu ta ixHi moxigHi. Knacudikariis 1 HomeHkIaTypa. Metoau
OJICp’)KaHHS: OKHUCHEHHS BYIJICBOAHIB, CHIHUPTIB 1 ajbJeriaiB, CHHTE3U 3
BUKOPUCTAHHSM MarHiii- 1 JITIHOpraHiYHUX CHONyK, okcuay Kap6ony(IV),
MaJIOHOBOTO 1 aIleTOOITOBOTO €CTEPiB, TiAPOIi3 HITPWIIB 1 ecTepiB. CHHTE3 OITOBOI
KHCJIOTH KapOOHITIOBAaHHSIM METAaHOJIYy Ha pojieBOMYy KartamizaTopi. I[lpupomni
JoKepernia KapOOHOBHX KHUCIOT. EnekTponHa OymoBa kapOOKCUTpYIH 1 KapOOKCHIIAT-
anioHa. Di3uYHI BIACTUBOCTI KApOOHOBUX KHUCJIOT 1 IXHIX TTOXiTHUX. BoIHEBI 3B’ s13KU
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1 yTBOpPEHHS NMMEPHHUX acolliaTiB. XiMiuH1 BIACTUBOCTI. KUCIOTHICTB, ii 3B 430K 3
€JICKTPOHHOI0 OyJ0BOI0 KapOOHOBUX KHCIOT Ta iXHIX aHIOHIB, 3aJCKHICTh BIJ
XapakTepy W MOJIOKEHHS 3aMICHHUKIB Y aJIKIIbHOMY JIAHIF031 200 OEH3E€HOBOMY SIJIpi.
[Tonsarts npo xopensiiiiai piBHAHHI. KoHcTanTn ["ammeTa sk KiJbKiCHA XapaKTepH-
CTHKA 3aMICHUKIB.

[ToxigHi KapOOHOBUX KHUCIOT: COJi, €CTepH, rajJOreHAHTIAPUIN, aHTIAPUIN, aMiIy,
ripa3uau, a3uiu, riapoKcaMoBl KUCIOTH, OPTOECTEPH, AMIIUHHU, HITPUIIH. Y IBJICHHS
PO MEXaHI3M B3a€EMOIEPETBOPEHb KapOOHOBUX KHUCJIOT Ta iXHIX MOXIAHHMX, POJb
KHCJIOTHOTO 1 OCHOBHOTO KaTalli3y Ha MPUKIAJI PEeakilid ectepudikariii i OMUAICHHS.
BinnoBnenns 1 ramoreHyBaHHS KucioT (peakuis [emns — @ombrapna —
3eMHCHKOTO0).

Coui kapOOHOBHUX KUCJIOT: PeaKIlisi 1eKapOOKCUITIOBaHHS Ta 11 KaTaJiTUYHI BapiaHTH,
aHOJIHE OKHUCHEHHs KapOokcuiar-aHiOHIB (peakiis KomwOe), mis rajoreHiB Ha
apreatymoBi comi (peakiisi boponuna — XyHcaikkepa). [IpaktuuHe 3acTOCyBaHHS
coJiel KapOOHOBHUX KUCIIOT. Muua.

XJIOpaHTIAPUIU: peaKIlii 3 HyKJaeo(iJaMu 1 BAKOPUCTAHHS XJIOPAHT1PUIIB SIK areHTIB
aluIIOBaHHs, peakiis Po3zenMmyHaa — 3alineBa, peakilii 3 MarHiiopraHiYHUMH
crioykaMu, beH3oinxiopusl ojep)KaHHsS, peakiliiHa 3AaTHICTh MPU B3aEMOJI 3
HyKJIeo(i1amMu, BAKOPUCTAHHS SIK peareHTa O€H301JI0BaHHS.

EcTtepu: kaTamiTUyHe riipyBaHHs, BIIHOBJIECHHS KOMIJIEKCHUMH T1IpHIaMH METaIB,
peakuiss byBo — bnana. Peakuii nepeecrepugikanii Ta ecTepoBOi KOHAEHCAIll
(Knsiizen). YsBI€HHS PO OCHOBHI IUISIXU 3aCTOCYBaHHS €CTEPIB.

AHrigpunu: peakuii 3 Hykieodiiamu (auuiatoBaHHs), peakuis [lepkina.

AMiM: KUCJIOTHO-OCHOBHI BJIACTUBOCTI, TPUYMHA 3HUKEHOT OCHOBHOCTI 1 M1ABUILIEHOT
KHUCIIOTHOCTI MOPIBHSHO 3 aMOHIAKOM 1 aMiHaMHU, OCHOBHI IUISIXU MEPETBOPEHHS Ha
amiHu (BiIHOBIIEHHA, peakiis ['opmana 1 cropigHEH! NMEPETBOPEHHS T1ApPa3HIiB,
a3UJliB 1 T1JPOKCAMOBHUX KHUCJIOT), peakKilisi 3 HITPUTHOIO KUcIoToro (byBo), ysBlIeHHS
PO OCHOBHI IIJISIXU 3aCTOCYBaHHS aMifiB. B3aemonepeTBopeHHs aMiliB 1 HITPUJIIB.

Hitpunu. BnactuBocTi  HITpWIIB:  KaTaJliTHYHE  TiAPYBaHHS,  BIJHOBJICHHS
TETpariipuaoaTIOMIHATOM (JTIOMOTIIPUIOM) JITII0, peakilii 3 MarHiiopraHiYHUMU
CTIOJTyKaMH.

AMIAVHYU: IPUYUHU M1ABUIIIEHOT OCHOBHOCTI MTOPIBHSHO 3 aMiJlaMH 1 aMiHaMH.

Hukap6onosi kuciotu. Homenknarypa i kinacudikaiisi. MeToau cMHTE3y: OKUCHEHHS
UKJIOAJIKAHIB, allMKJIIYHUX CIHPTIB 1 KETOHIB, apOMAaTUYHUX 1 aJKUIAPOMATHUYHUX
BYTJICBOJIHIB, T1APOJIi3 MOHO- 1 IUHITPUJIIIB, CHHTE3U 3 BUKOPUCTAHHSIM MAJIOHOBOTO U
aIeTOOITOBOTO €CTEPiB.

OpnepxaHHst oOkcanarHoi (ILaBJIeBOi) KHUCIOTH 3 Harpid ¢opmiaty. XimidyHi
BJIACTUBOCTI. KHCIIOTHI BIIaCTUBOCTI Ta 1X 3aJIEKHICTh BiJ] B3A€EMHOTO PO3TallTyBaHHS
KapOOKCUJIBHUX TPYIl. YTBOPEHHS MOXIAHUX IO OJHIA 1 000M KapOOKCHIBHUM
rpynaM, 3mimadi  moxigHi.  OkcamatHa  (IaBieBa) — KHCIOTA:  PeaAKIIil
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NeKapOOKCUITIOBaHHS, JIeKapOOHUIIOBaHHS, OKHCHEHHs. JlieTuiokcanar, peakili
€CTEPOBOi KOHJICHCAITIT 32 HOTO YYacTIO Ta IXHE CHHTETUYHE 3aCTOCYBAHHS. .

ManoHoBa KHUCIIOTa: JE€KapOOKCHUIIIOBAHHS 1 NMPUYMHU IMIABHUILEHOI JIETKOCTI HOTro
nepebiry, KoHJeHcallli 3 KapOOHUIBHUMHU CIOJyKaMH. BacTHBOCTI MajlOHOBOTO
ecTepy Ta iX CHHTEeTHYHE BUKOPUCTAHHS: KOHACHCAlIl 3 KapOOHUIBHUMHU CIIOTYKaMU
(peakuiss KueBenarens) mnpuegHaHHS A0 KpaTHOTO 3B 513Ky, AaKTHBOBAHOTO
CICKTPOHOAKIIEITOPHUMHU  3aMicHUKamMu  (peakmiss ~ Mixaensi),  yTBOPCHHS,
QJIKUTIOBAaHHS Ta OKHCHA KOHJEHCAIllsl HATPMAJIOHOBOTO €CTEepy, NEPETBOPECHHS
MPOAYKTIB IIMX peakiiii Ha kapOoHOBi kucinotu (cuHTe3u Koupana). Bypmrunosa
(ssHTapHA) 1 MIyTapoBa KHUCIOTH: YTBOPEHHS aHTiApuiB, iMiaiB. CyKuuHiMiz, HOro
BUKOPHUCTAHHA B peaKilii OpoOMyBaHHS.

AnuImHOBa KHCJIOTa Ta i TOXIJIHI, IXHI BJIACTUBOCTI W MNIIAXH IMPAKTHIHOTO
Bukopucranusa. Ciip ATl

dTaneBa KucjaoTa Ta Ta 1 MOXiAHI: (TaleBUN aHTIAPHUA 1 MOro 3acCTOCYBaHHS JIJIs
CUHTE3y aHTPaxiHOHY Ta MOro MOXITHUX, TPUAPUIMETAHOBUX OAPBHUKIB; (TaTIMIT 1
1oro 3actocyBaHHs y CHHTE31 aMiHiB (peakiiisa ['aOpiens) i aHTPaHIIOBOI KUCIIOTH;
€cTepH Ta IXH€E MpaKTHUYHE 3acToCyBaHHs. Penenentu, mactudikaropu. Tepedranena
KHUCJIOTa, TUMETIITepedTanar 1 ioro 3aCTOCyBaHHS.

3.12. [ToxiH1 BYTUJIBHOI KHCJIOTH: (POCTE€H, CEYOBHHA Ta ii MOXIJHI, €CTEPH BYT'UIbHOI
KHCJIOTH, 130Ll1aHATH, YpPETaHH, cemikapOa3uJ, KcaHToreHatu. ['yaHinWH, NpUYMHU
BUCOKOi OCHOBHOCTI. IIIIIXM mMpakTHYHOrO 3aCTOCYBaHHS MOXIAHUX BYTUIBHOI
KHUCJIOTH.

3.13. Henacnuueni moHokapOoHOBI kucioTu. Knacudikamis. Metonu ogepxanus o, f3-
HEHACHYEHUX KapOOHOBUX KHUCJIOT, ElexkTpoHHa OymoBa, B3a€EMHHUH BIUIMB TPYIH
COOH 1 3B’si3ky C=C. IlpueananHs BOJu, amiaKy, TaJOT€HOBOJIHIB, MPUYHWHU
Opi€HTallli, 10 CIOCTEPIraeThCcsd B IMX peakilisx. MeTonu ojep:kKaHHsS 1 NUISXH
BUKOPHUCTAHHS aKpHJIOBOI, METAKPUJIIOBOI KUCIOT 1 iX moxiauux. [Inexcurnac. Ilpu-
pOAHI JDKepela ¥ MpakTHYHE 3HAYCHHS OJIETHOBOi, JIIHOJIEBOI, JIIHOJEHOBOI,
apaxigoHOBOi KUCJIOT. [IOHATTS Mpo npocTarjaHAuH Ta eiko3aHoinu. JIimiau, KupH.
Omida Ta 11111 0111, 110 BUCHUXAIOTh.

3.14. Henacuueni nukap60oHoBi kuciiotu. Criocodu ojiepKaHHs MaJIeTHOBOT KUCIIOTH Ta
ii anrigpuay. Crepeoizomepiss 1 B3a€EMOIEPETBOPEHHS MayieiHOBOI Ta (yMapoBoi
KHUCJIOT, BHUSABJICHHS CTEpeoi3oMepii y BIAMIHHOCTSIX MK iXHIMH XIMIYHUMH
BJIACTUBOCTSIMHU y MPOCTOPOBINA OYy/10BI MPOAYKTIB iXHIX peaKilii, 0 BIAOYBatOThCA
no 3B’s3ky C=C. AneruieHaukapOOHOBa KHUCJIOTa sK AleHOM1T y peakiii Jiibca —
Aunbaepa.

315. Hirpocnonyku. Homenkmarypa 1 kinacudikamis. Crnocobu oJiepKaHHS
HITPOCTIONYK: HITpyBaHHS ankaHiB (peakilis KoHoBaigoBa), 0OMiH aTomMa rajoreHy Ha
HITPOTPYITy, OKHCHEHHSI aMiHiB, CHHTE3 apOMaTUYHUX CIIOIYK 3 aMmiHIB 4epe3 CoJi
niazoHit0. EnekrponHa OymoBa HITpOrpymnu Ta ii €IeKTPOHOAKIENITOPHUN XapaKTep.

25



XimiyHl BiacTuBOCTI. KartamiThuuHe ripyBaHHS, BIJHOBJICHHS B KHCIJIOMY, HeW-
TpaJIbHOMY, JIy’KHOMY cepenoBulli. C-H Kuca0THICTH 1 OB’ s13aH1 3 HEIO BJIACTUBOCTI
amdaTUYHUX HITPOCHOJIYK: TajJOreHyBaHHS, HITPO3yBaHHA Ta HOr0 BUKOPUCTaHHS
TSt 11eHTU(]iKaIlli HITPOCTIONYK, 10 BIAPIZHAIOTHCS OYA0BOIO aJKUIBHOTIO 3QJIUIIKY,
KOHJIEHCAIliT 3 KapOOHITEHUMU CIOTyKaMH 1 mpuemnanHs 10 3B’s3ky C=C,
aKTUBOBAHOTO €JIEKTPOHOAKIENTOPHUMH 3aMICHUKaMU. TayToMepisi HITPOCTIONYK 1
peakuii ayu-popMu: TiAPOII3, MEPETrpyNyBaHHs Ha TiApoKcaMoBi KuciaoTtu. CuHTE3
rizpokcuwiaMminy 3 guHiTpoerany (bamOGeprep). HitpoouroBuit ectep Ta ioro
3aCTOCYBaHHS Yy CHHTE31 aMIHOKHMCIOT. BiacTHBOCTI apoMaTHUHUX HITPOCHOMYK.
Peakuii enekTpodiIbHOTO 3aMillleHHS, BIUIUB HITPOTPYIT HA MIBUAKICTH 1 OPIEHTALIIIO.
Panukansae 3amimienns Hitporpynu. [lomi-HiTpoapoMaTuyHi CHOMYKH: peakiii yac-
TKOBOTO  BIJHOBJICHHS, HYKJIEO(MUIbHE 3aMillleHHS HITPOTPYIH; YTBOPEHHS
KOMIUJIEKCIB 3 MEepeHOoCcOM 3apsany (mikpatu). HiTpomoxigHi TolyeHy: OKMCHEHHS i
BHYTPIIIHBOMOJIEKYJIIPHE JAUCIPONOPIIOHYBaHHS HiTpoToiyeHiB, C-H KuCIOTHICTH
denimHiTpOMeTany. TpoTui.

[IponykT HEMOBHOTO BIJIHOBIEHHS HITpocmoiyk. Hitposocmonyku: TayTomepis,
TUMepHU-3allisa, peakiii kKoHzaeHcamii. deHIriapokcuiaMii, a30KCHOCH3eH Ta ix
neperpynyBaHHs. ['1apa3o0eH3eH, OCH3UAMHOBE Ta CEMIJMHOBE NEPErpynyBaHHs
(3iH1H).

3.16. Aminu. Knacudikariisi, Homenkiarypa. CnocoOu CUHTE3y, 3aCHOBaHI Ha peakIlisax
HYKJIEO(P1IbHOTO 3aMIIlIEHHs B rajoreH-, FipOKCH- 1 aMIHOMOXIJTHUX ali(aTUYHUX 1
apOMaTUYHUX BYTJIEBOJAHIB; PEaKLisiX BIJHOBIEHHS HITPOCHONYK (peakiis 3iHiHA),
HITPOT€HOBMICHUX TOXIJHUX KapOOHUIBHUX CIOJYK 1 KapOOHOBHX KHCIIOT;
neperpynyBaHHsax aminiB (peakuis ['opmana), azuai (neperpymnyBanHsa Kypiiyca),
riapa3uaiB KapOOHOBUX KUCIIOT 1 TpOKcaMOBUX KUCIOT (peakilist JlocceHa).

Enextponna OynoBa amMiHOTPYIH, 3aJI€XKHICTh BiJl MPUPOIU PAAMKAIIB, 3B SI3aHUX 3
atomoM Hitporeny. [IpocropoBa OynoBa aminiB. D13u4HI BIACTUBOCTI, X 3B’SI30K 31
3IaTHICTIO aMiHIB YTBOPIOBaTH BOJIHEBI 3B’S3KW. HallBa)XIHBIII CHEKTpasibHI
XapaKTEePUCTUKU. XiMIuHI BIACTUBOCTI. (OCHOBHICTH 1 KHCIOTHICTh AaMiHiB,
3aJICXKHICTD BIJl MPUPOIU BYTJIEBOJHEBUX 3AIHINIKIB. B3aemois 3 enexTpodiibHUMU
peareHTaMu: aJKUTIOBaHHS, T1IPOKCHANIKITIOBAHHS, al[MJIFOBAHHS 1 MOr0 3HAYEHHS B
XiMii aMiHiB, B3a€MOJi 3 HITPUTHOIO KHUCIOTOK. OKHUCHEHHS amipaTUYHUX 1
apoMaTUyHUX aMiHiB. OCHOBHI MpPEACTABHUKHU aliaTUYHUX aMIHIB 1 HUIAXU iX
BUKOpPUCTaHHS. YeTBEepTUHHI aMOHIEBI COJIi: OJEpPXaHHSA 3 TPETUHHUX AamiHIB 1
rajioreHasKiAiB. (MeHIIYTKiH); €JeKTpoHHa OyJoBa, MPaKTUYHE 3aCTOCYBaHHS;
KaTanizaTopu MixkdazoBoro katanizy. YeTBepTHHHI aMOH1€B1 OCHOBH 1 OKCHUJIA AM1HIB:
peakiii po3knany 3 yrBopeHHsM oisieiniB (peakuii I'opmana 1 Koyna). Enaminu.
[ToniMeTHHOBI CcOi.

BrnactuBocti apoMaTMyHUX ~aMmiHIB: B3aemonis 3 enekrpodimamm. Peakrii
QIKUTIOBAaHHS 1 CyJb(QyBaHHS apOMaTHYHHMX AaMIHIB, CyJIB(bElHlJIOBa KHCTIOTa 1
cynbhamigHi mpenapaTi. AIUITIOBAaHHS apOMAaTUYHUX aMiHIB SIK 3aXUCHA PEaKITist IJIs
HACTYITHOTO TPOBEACHHS peakiliii rajioreHyBaHHsA 1 HiTpyBaHHs. HiTpo3yBaHHs i
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J1a30TyBaHHS apOMaTUYHMX aMiHIB. HalBanuBilll MpeICTaBHUKU apOMaTHYHUX
MOHO- 1 miamiHiB. OCHOBHI NIUISXU iX BHKOpUCTaHHS. CHHTE3 TETEPOLMKIIYHUX
CIIOJTYK 3 O-(heHIJIeH11aMiHY 1 0-aMiHO(EHOITY.

3.17.  Jlia3o- 1 a3ocnonyku. Jlia30TyBaHHS apoMaTHYHUX amiHiB (peakiis ['picca).
Enextponna OymoBa, KaTiOH  [Mia30HIIO K  CIEKTPODUIBHMIA  pearcHrt.
BzaemoneperBopennst pizHux ¢GopM giazocnoiyk. Peakiii comneil nmia3oHiio, M0
BiIOyBalOTbCSI 3 BHJAUICHHAM a30Ty, Ta 1X BHUKOPUCTaHHS IS OJCp>KaHHS
(YHKI[IOHATPHUX  MOXIJHUX apoOMaTUYHUX chnodyk (peakmii  3aHaMmeriepa,
HecmestHoBa). Peakinii cosei mia3oHito, mo BigOyBarOThCS 0€3 BHIYYCHHS a30Ty.
A3ocronydeHHs, 11a30- 1 a30CKJIa/I0B1, 3aJIKHICTh YMOB IMPOBEICHHS a30CTIONyICHHS
BiJl IpUpoaAH a30ckianoBoi. CHHTE3, eIeKTpOHHA Oy/I0Ba 1 CTPYKTYPHI 0COOJIMBOCTI
a300apBHUKIB. MeTHIIOpaHK 1 KOHTO YEPBOHHUM K MPEICTaBHUKUA OapBHUKIB, IO
3aCTOCOBYIOThCA SIK 1HAUKATOpPH. BilIHOBIEHHS coJiel [1a30HII0 1 a30CMONYK.
Bukopuctanss mux peaxiiii Jjisi CHHTE3y MOX1JHUX T1pa3uHy 1 aMiHiB.

Comni nmia3oHII0 K peareHTH apuIOBaHHS apOMATHUYHUX CHONyK. Jliazocmonyku
KUPHOTO PAY: 1a30MeTaH, /11a3001TOBUHN ecTep. CUHTE3U Ha X OCHOBI.

3.18.  Enemenrtoopraniuni cnonyku. Opraniuni cnoinyku Cynbdypy, 3icTaBIeHHS iX
BJIACTUBOCTEH 3 BJIACTHBOCTSMHU BIANMOBIAHUX cnoiyk Oxcureny. TiocnupTy,
TI0€TEPH, TIOKAPOOHLIbHI CIONYKU. CylbPOKUCIOTH Ta IXHI (PYHKI[IOHAJIbHI TOX1/IHI:
XJIOPaHT1IpUAN, aMiau, ectepu. CuHTEeTHYH1 MUliH1 3acoou. CynbQoHH, Cyab(HOKCHIN
i cynbdiau. umeruncynb(okcHua sIK pO3YMHHUK 1 K OKUCHHK. PeaktuB Kopi
(muMmcuitHatTpiit). OpraHiyHi CIOMYKH CHIILIIO, iX BUKOPUCTAHHS K 3aXMCHUX TPy 1
Uil cuHTe3y nojiMepiB. Cuililifopradiui eranoHu B crekrpockonii AMP. Tunu
opraHiyHux cnoiayk ¢ocdopy, ix B3aemHi mnepexoau. Peakuiss ApOy3osa.
docdopopraniyHi IHCEKTUIHIN Ta OOMOBI OTPYHHI PEYOBUHH.

MarHiii- 1 mitifiopraniydi cnonykud. CrocoOu ojiepKaHHS 3 TaJOT€HOMOXITHUX 1
BYTJIEBOJIHIB, 1110 MatoTh BUCOKY C-H KuCIOTHICT. 3HAUCHHS PO3YMHHUKA B CUHTE31
peaktuBiB ['piabsipa. [lpupoma 3B’si3ky KapOon—MeTan. XiMiyHI BIIACTHUBOCTI:
B3a€EMOMISI 3  MPOTOHOJOHOPHHUMH  CIOJyKamH,  TajJoreHaMH,  KHCHEM,
TaJIOT€HONOXIAHUMHU ~ BYIJIEBOJHIB, KapOOHIIBHUMHU  CHOJYKaMH, MOXIJHUMHU
KapOOHOBMX KHCJIOT, €EOKCUJAMU 1 IIOKCHJIOM KapOOHY. 3aCTOCYBaHHSI OpPTraHIuHUX
noxigHux metams | Ta Il rpyn, iX BUKOpUCTaHHS B OPraHIYHOMY CUHTE31 Ta B CHHTE31
THIITNX €JIEMEHTOOPTaHIYHHUX CIOJIYK.

OpraHiyHi CHOJYKH ATIOMIHIIO, 1X OJep»aHHS 1 3aCTOCYBaHHS O CHHTE3Yy Ta SK
karamizaTopiB mosiMmepusamnii (L{urnep). Merajgoopradiudi CHOJYKH TEPEXiTHUX
MetaniB. @eporieH. KynmpyMopraniuHi CriojgyKu B OpraHiYHOMY CHHTE31.

4. I'etepoyHKITIOHATIbHI CIIOTYKH

41.  T'igpoxcukucnoru. Homenknatypa 1 KJacuikaris. Anidarnyni
TIPOKCUKUCIIOTH. 3arajibHi METOAM CHUHTE3y, 3aCHOBaHI Ha BJIACTUBOCTAX
HEHACUYECHUX, TaJOreHO-, KeTO- ¥ aMiHOKapOOHOBUX 1 JIUKApOOHOBHX KHCIOT,
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0araToaTOMHHMX CIHUPTIB, TIAPOKCHAIBACTIAIB 1 TrigpokcuHiTpwiiB. CuHTe3 [3-
T'APOKCUKHCIIOT 3a peakiiiero Pedhopmarcekoro. [Ipupoani mxepena it HalBaKJIMBIIII
NpPEACTaBHUKU TIAPOKCUKUCIOT. ['JiKoJeBa, MoJioyHa, s0My4yHa, BUHHA, JUMOHHA
KHCJIOTH. XIMI4HI BIaCTUBOCTI. Peakiiis aeriaparariii Ta 3ajaeKHICTh Pe3yabTaTy Bif
B3a€MHOTO PO3TaIllyBaHHSI KapOOKCH- 1 TIAPOKCUTPYI. YSBIEHHS MPO CTEPEOXIMIIO
T1APOKCUKHUCIIOT, peakilii 3 oOepHEHHIM 1 30epexeHHsIM KOH(Irypaiii XipaJbHOTO
nenTpa (Banpaen). ApoMaTuyHi T1IAPOKCUKUCIIOTH: OJIepKAHHS KapOOKCHITIO-BaHHIM
denonaTiB 1 HaPTOIATIB 3a peakuieto Konnoe — [lImiTTa, B3aemonepeTBOpeHHs coeil
TIPOKCUKApOOHOBUX KHUCIOT 1 BIUIMB TNPUPOJM KaTIOHA JYXKHOTO MeTaly 1
TEMIEpaTypyu Ha HANPSMOK LUX peakiiil. Onep)kaHHsA €TepiB Ta eCTEepiB, peakilii
azocrnonydeHHs. CaninuiaoBa KHCIOTa, acmipuH, canon. Llnsgxu BUKOpUCTaHHS
TAPOKCUOCH30MHUX 1 HAPTOMHUX KUCIIOT Ta 1X MOXI1THUX.
42.  Anbaerino- 1 kerokuciotu. Homenknatypa 1 knacudikaiis. HaitnmpocTimi o-
aJbJeriio- 1 o-KeTokKucioTH. OnepkaHHs 3 KETOHIB, KapOOHOBUX KHUCIOT Ta iX
MOX1THUX. XIMIYHI BJIACTUBOCTI, [-aJIbJIeTiI0- Ta -KETOKHUCIIOTH, crerrdika iXHIX
BiactuBocTedl. OnepxaHHs ecTepiB 3a peakuiero Knaiizena. AueroouToBuil ecrep,
tioro C-H KUCHOTHICTD 1 TAyTOMEPisi, YTBOPEHHS METAIIYHUX MOX1AHUX, IXHs Oy/10Ba,
JIBOICTA peakiiiifHa 3JaTHICTh 1 3aCTOCYBaHHS B CHHTE31 KETOHIB 1 KAPOOHOBUX KHUCIIOT.
Konpencamigs 3 KapOOHUIBHMMHM CHOJYKaMu, NOpUe€aHaHHsA A0 3B’s3ky C=C,
AKTUBOBAaHOMY  €JICKTPOHOAKLENITOPHUMHU  3aMiCHMKaMu  (peakuis  Mixaens);
CUHTETUYHE BUKOPUCTAHHS LUX peakiii. Bzaemonis 3 rigporeHcynb(iToM HaTpito,
[[1aHOBOJIHEM, T1IPOKCHJIAMIHOM 1 TMOXIJHUMH TiApa3uHy. Peakiis OpomyBaHHS,
HITPO3yBaHHS, a30CMOJYYEHHS, alETUIIOBaHHS, B3a€EMOJIS 3 MarHiiopraHidyHUMH
CITOJTYKaMH 1 J11a30METaHOM.
43. ByrneBoaun. Homenknatypa 1 kinacudikaiiis. XapakTepHi XiMiuHI BIaCTUBOCTI.
Momnocaxapuau. Crepeoizomepu, KoHpirypariiiui psau. Kinbuacto-maHiroroa
TayToMepis, MyTaporamis. Peaxiiii, 1o 3acTOCOBYIOTh JUIsi BCTAHOBJICHHS
CTPYKTYPHUX 1 CTEPEOXIMIYHMX XapaKTEPUCTHUK MOHOCAXapHIIIB: OKHCHEHHS 1
BIJTHOBJICHHSI, aIMJIFOBAHHS, QJIKIJTIOBAHHS, YTBOPECHHs (DEHUIT1Ipa30HIB 1 03a30HIB,
NepeXo/Id BiJl HIHKYMX MOHOCAXapHu/IiB JO BHUINMX 1 HaBmakw. Jlu- 1 mosicaxapuim,
3HAXO>KEHHSI BYTJIEBOAIB Y IPUPO/II 1 HUIAXHU 1X BUKOPUCTAHHSL.
4.4.  Aminokucnoru. Homenknarypa 1 knacudikauis. CTpyKTypHI TUIIA IPUPOTHUX
aMIHOKHCIIOT, cTepeoxiMisi 1 KoH(irypauiiiHi psaau. CUHTE3U 3 ajbAeriiiB 1 KETOHIB
yepe3 LIaHT1APUHH, 3 MaJIOHOBOT0, alIETOOI[TOBOTO 1 HITPOOLITOBOTO €CTEP1B, rajlOreH-
1 KeTOKapOOHOBUX KUCIOT. MeTou CUHTE3Y [3-aMiHOKHUCIIOT, 3aCHOBAHI Ha Peakiisix
HEHACUYEHUX 1 AMKApOOHOBUX KUCIOT. KUCIOTHO-OCHOBHI BIACTUBOCTI aMiHOKUCIIOT
1 3aJIeXKHICTD iX BiJ pH cepenoBuina. [3oenexkTpuyHa Touka. Y TBOPEHHS MOXITHUX 32
KapOoOkcH- 1 amiHOrpymoro, OeraiHu. BzaeMoaist 3 HITPUTHOIO KHUCIIOTOIO.
[TepeTBOopeHHsi, MO BiAOYBAaIOTHCS MPU HATrpiBaHHI aMiHOKHCIIOT, 1 3aJIEkKHICTh iX
PEe3yNbTaTIB Bii B3aEMHOTO PO3TalTyBaHHS MBOX (DYHKIIOHATBHUX TPYIL. Y SIBICHHS
PO MENTUAHUNA CUHTE3.

Kanponakram 1 #ioro TexHiune 3Ha4eHHS. AHTpaHisIoBa 1 n-amiHnoben3oitHa (ITIAB)
KHCIIOTU: METOJI OJIEp>KaHHs, BIIAaCTUBOCTI Ta HUIAXU 3aCTOCYBAaHHSI.
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45. binku. Knacudikamis. YsaBiaeHHS Npo METOAM J0Ka3y MOJINENTHIHOI OyIO0BH,
BHU3HAYEHHSI aMIHOKHMCIIOTHOTO CKJIay 1 TOCIIIOBHOCTI aMIHOKUCIOTHUX (PparMeHTiB
y MOIMENTHIHOMY JIaHITt031. BTopuHHA cTpyKTYypA.

5. I'eTepornuKIIiuHI CIIOTYKH
51. 3araibHi ysBJICHHS 1 KJacu(iKallisi TeTepOIUKIIIB.

52.  II’saTruneHH] reTepolMKIn 3 OAHUM rerepoaroMom ((dypas, TiodeH, Tipom).
3aranpHi MeTOmMM CHUHTE3y 1 B3aemoriepeTBopeHb (FOp’eB). 3anexHiCTh CTymeHsS
apOMATUYHOCTI BiJl IPUPOJN TeTepoaToMa i HOTo BILTUB Ha OCOOJMBOCTI B3a€MOIi
reTepoLuKITy 3 efeKTpo-Ginamu. [lopiBHsITbHA XapakTepUCTUKA (QI3MUHUX 1 XIMIYHUX
BJIacTUBOCTEH ¢ypaHy, TiodeHy, mipoidy Ta OeH3eHy. Peakmii rigpyBaHHsS I
okucHeHHs. Dypdypon 1 TiodeH-2-ampaerim, mipocau3oBa KuciaoTa. KuciaotHi
BJIACTUBOCTI MIPOJTY Ta iX BUKOPUCTAHHS B CUHTE31. AHAJIOT1sl Y BIACTUBOCTSIX MIPOITY
ta genomy. [lipon-2-anpaeria 1 #oro neperBopeHHst Ha opdid. [lipoabHUN UK K
CTPYKTYypHHI (hparMeHT xjopodiry i remoryiodiny. Iamon 1 #oro moxigui. Meroau
oOyA0BH 1HJIOJIBHOTO SIpa, IO TPYHTYIOTHCS HA BAKOPUCTAHHI apOMaTUYHUX aMiHIB
1 apunriapasoHiB (peakiis Dimepa). XiMiuHI BIACTUBOCTI 1HAOY SK aHAJIOTa MIPOJTY.
CuHTe3 HalBaXJIMBIIIKX MOXITHUX. YSBIECHHS NPO MPUPOJHI CIOJYKU 1HAOIBHOTO
pany, iHauro. [ToHATTS npo 1HAUTOoiIHI OapBHUKH 1 KyOoBe (hapOyBaHHS.

53. ID’stuunenHi rerepouuknu 3 aromamu Hitporeny, Okcureny 1 Cynbdypy.
[Tinazon, iMiga3os, TpUA30JiM, TETPA30J; OKCa30J, Tia30J; HAWBAXIJIMBILII METOIU
CUHTE3Y, YSABJICHHS PO €JIEKTPOHHY OyAOBY, pOMATHUYHICTb 1 XIMIYHI BIACTUBOCTI.

54. IllecTuuneHHl TeTEepOUUKIN 3 OJHUM TrerepoatoMoM. IlipuauH Ta ¥oro
romosiord. HomeHknarypa Ta i13oMepis MOXITHUX. APOMATHYHICTH 1 OCHOBHICTH
nipuanHoBoro  1ukiy. [IposiB  HykineoiIbHUX  BIIACTUBOCTEW: peakuii 3
enekTpodinamu 3a aromom Hitporeny 1 yrBopenns N-okcuay. BigHomenus mipuauny
Ta MHOro TOMOJIOTIB JI0 OKHCHUKIB. [ipyBaHHsS MipUAWHOBOTO siApa. Bruus
reTepoaToMa Ha peakiiiHy 3JaTHICTh MPUIUHOBOTO IIUKITY B IIIJIOMY 1 HOTO OKpEMUX
MOJIOKEHb. AHAJIOTIA B XIMIYHUX BJIACTUBOCTSX MIPUAMHY 1 HiTpoOeH3eHy. Peaxkiii
enekTpouIbHOTO 3amileHHss B sjpi mipuauHy Ta #Horo N-okcumy. Peakii
HyKJIeo(uIbHOro 3amimieHHs ['igporeny (peakuis YnunbOaliHa) 1 aTOMIB rajoreHy.
AKTHBHICTh METUJIBHOI IPYIHU 3aJI€KHO BiJl il pO3TalllyBaHHS Y HIPUAUHOBOMY SJIpi.
BruiuB nonoxeHHs (yHKUIOHAIBHOI TPYMU B KUJIbII Ha BJIACTUBOCTI T1IPOKCHU- 1
aMIHOMIPUAMHIB, TayToMepisi TigpokcumipuauHiB. Coi MpUIMHIIO, PO3UICTIICHHS
MIPUIUHOBOTO HMKIY. XiHOJNIH 1 Moro HaumpocTimi moxiaHi. MeTtoau moOynoBu
X1HOJIIHOBOTO Si/Jpa, 3aCHOBAHI Ha PEaKIIsAX aHUTIHY 3 TJILEPUHOM 1 KapOOHUIbHUMHU
cnonmykamu (cuntesu Ckpayna 1 JleOnepa — Mimiepa). OKUCHEHHS XIHOJIHY.
CXOXICTh 1 BIAMIHHICTh XIMIYHUX BJIACTUBOCTEH MIpUAMHY 1 X1HOMIHY. [30X1HOMIH,
VY sBIIEHHS TTPO MPUPOJIHI CIIOTYKH, JTIKAPCHKI 3aCO0M 1 OapBHUKHM — TTOX1THI TPUIUHY.

55. [llecTnuieHH] HITPOT€HOBI TeTEPOLUKIIM 3 JBOMA rerepoaromamu. [lipuminus.
Cnocobu moOy10BU MiPpUMIIMHOBOTO S7Ipa, 3aCHOBAHI HA B3a€MOJIii CEYOBUHHU Ta ii
MOXITHUX 3 MAJOHOBHM €CTEPOM, ecTepamMu [-anbAeriao- 1 B-KeToKuciaoT. CXoXKiCTh
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1 BIIMIHHICTh XIMIYHUX BJIACTUBOCTEH MIPUIWHY 1 MipU MITUHY. Ypalui, IIUTO3UH,
TuMiH. [lypuH sk KOHJEHCOBaHa cucTema iMiznaszoiy 1 nmipumiauay. Kodein, ceuoa
KUCJIOTa. Y SIBJICHHS PO HYKJICOTH/IN 1 HYKJICTHOBI KUCJIOTH.

4. ®I3UYHA XIMIA
1. OcHOBH TepMOIUHAMIKH.

Cucrema Tta ii cranu. Kracudikamis cucrteM: BIIKpUTI, 3aKpuTi, aaiabaTHU4YHI,
13ompoBani. Ilapamerpm Ta ¢yHKIIT cTaHy cucteMu. PiBHAHHA cTaHy [ams
OJTHOKOMITOHEHTHOI CUCTEMH.

BuyTpimHs enepria. 3akoH 30epeeHHs eHeprii It 130J1b0B aHOi cucTteMu. TemnoTa
Ta podora. Ilepmmii 3akoH TepMoarHamMiku [30xopHUI TpoLec, TEIIoTa 130X0PHOro
IpolLiecy sIK Mipa 3MIHU BHYTPIIIHBOI €HEeprii cucteMu. [300apHuit mporec, eHTabIIis.
Tennoemuicts npu cragomy 06’emi (Cy ) Ta npu ctaiomy THUCKY (Cp). 38’130k Mixk Cp
ta Cy, 3aJIEKHICTh TEIUIOEMHOCTI Bij Temmneparypu. [IpaBusno Jromnonra — [1Ti.

Tepmoximida. TernoBuii epext XiMigHOT peakilii mpu cramomy 06’ emi (Qy) Ta cramomy
tucky (Qp). 3axkon I'ecca Ta #oro TepMoaMHaMIYHE OOrpyHTyBaHHs. Temnotu
YTBOPEHHS Ta TOPIHHS PEYOBUH, HACHIAKH 13 3aKoHY ['ecca. CTaHIapTHI €HTANIbBMII.
3alIeKHICTh TEIUIOBUX €(EeKTIB XIMIYHOI peakiii BiJ TeMmmIeparyp, Qopmyia
Kipxroda.

[30TepMiuHUIA TIpOIIEC POIMIMPEHHSI-CTUCHEHHS JJISI 11€aJIbHOTO razy. AniabaTUdHUMA
Mpoliec, pIBHSAHHSA aaiadaTu, poOoTa Ta 3MiHa BHYTPIIIHBOT €HEPTii B afiadaTUYHOMY
MpoIIeC.

Ternosi mammnau. [{ukn Kapuao B p — V koopaunarax. Pobora nukiny Kapho ta iioro
kKoediieHT kopucHoi Aii. 3BopotHuil muki Kapno. Teopemu Kapno. IlpuBenena
teriora. [HTeHcHBHI Ta excTeHcuBHI BenwmunHd. Entpomis. [{ukn Kapuo B T — S
KOOpAMHATAX.

OOuuncrieHHs 3MIHM €HTPOMIl B pI3HUX Mpoliecax. 3MiHA EHTPOIi B 130TePMIYHUX
nporiecax. 3MiHa eHTpomii npu Ga3zoBUX Mepexoax, npasmwia Tpyrona ta Piuapacona.
EnTpomis 3mitnryBaHHs. 3MiHa €HTPOIIT B 130XOpPHOMY Ta 1300apHOMY TpoIiecax.

[Toctynat [Inanka. O6uncnenHs abCOTOTHUX EHTPOITI TBEPAUX TUI, PIIUH Ta rasiB.
@i3UYHUNA 3MICT EHTPOIi, EHTPOMis K Mipa MOJIEKYJSPHOTO XaoCy, PIBHSHHS
bosbiimana.

OyHkuii ctany. BuibHa enepris: enepris ['enpmronbua ta enepris 1'166ca. PiBHsSHHS
I'i66ca - T'enpmrombiia. CriBBiHOIICHHST MakcBena Ta iX BUKOpHUCTaHHSA. MeToau
oOuuciaeHHs Ta pI3UYHUN 3MICT BUIBHOI €HEprii.

O6opoTHi (piBHOBaXHI) Ta HEOOOPOTHI (HEPIBHOBaXKHI, CIIOHTaHHI) MPOLIECH.
Kpurepii camounHHoro mnepeOiry cnoHTaHHux mnpoueciB. IIpuniun beprro.
HampsiMoxk camourHHOTO TIepebiry CIIOHTAHHUX MPOIIECIB B 130JIbOBAHIN CHCTEMI.
Hpyruii 3akoH TepMoauHaMiku. Ponb entpomii, ¢opmymioBanns Knaysiyca. [
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dbopmyIIIOBaHHS JIPYyroro 3akoHy. [IpuHIMN MiHIMyMy BUIBHOI €HEprii sk KpuTepin
CaMOYMHHOIO TMepediry HeoOopoTHUX mpolieciB. DinocoPchbku acmeKkTH APyroro
3aKOHY TePMOINHAMIKH.

Z.TCpMOI[I/IHaMiKa OJHOKOMIIOHCHTHHX CHCTCM.

Tepmonunamika (azoBux nepexonis. PiBuanua Knaneitpona-Knaysiyca. 3anexHicTb
TUCKY HACHYEHOI MapH BiJ TeMIepaTypu. 3alekKHICTh THUCKY HACHUYEHOI Mapu Bij
30BHIIIHBOTO THUCKY, IO CTBOpEHUI iHepTHHUM ra3oMm. Jliarpamu cTaHy
OJTHOKOMITIOHEHTHHX cucteM y p — T, p —V ta p—V-T koopaunatax. [liarpama crany
BOJIU Ta ii aHai3.

Peanpni rasu. PiBHsHHS cTaHy, piBHsSHHS Ban gep Baambca Ta ioro ¢izuune
oOrpyHTyBaHHs. 3B’A30K MapameTpiB piBHSHHS Ban nep Baanbca 3 kpuTHuHUMH
napameTtpamu. PiBHsiHHsS Ban nep Baanbca B npuBeneHux koopauHaTax. BusnaueHnus
TEPMOJIMHAMIUYHUX (DYHKIIIH pealibHUX Tra3iB 3 BUKOPUCTAHHSM piBHSHHS Ban nep
Baannbca. JIeTKICTh peaJIbHUX ra3iB Ta METOJIH i1 OOUMCIICHHS.

3. Po3urHU HEENEKTPOJIITIB 1 €IEKTPOIIITIB.

BrnactuBocTi po3BeAeHMX PO34MHIB. THCK HACHUYEHO! Mapu Haj PO3YMHOM, 3aKOH
Payns. Po3umnHHIiCTh ra3iB y piaMHax, 3akoH ['enpi. TemmepaTypu KUIIHHS Ta
TBEP/IIHHS PO3UMHIB, SIBUIIIA €0YyI10CKOMIT Ta KPIOCKOIIi. 3aIeXXHICTh PO3YMHHOCTI BiJ]
temneparypu. OcMotuuHi siBuia, hopmyna Baut-I'odda.

BbaratokomnonentHi cuctemu. IlapiianbHi MOJBHI BEIMYMHU Ta METOJIU iX
oOuuncieHHs. XiMIYHUN nmoTeHmian. PiBasaus ['160ca - Jrorema.

["a30B1 cymimii, iX TEpMOJMHAMIYHI BIACTUBOCTI.

IneanbHi poO3uMHHM B IIMPOKIA 0OJACTi KOHIEHTpauid. TepMoauHaMIyHI YMOBHU
11eanpHOro po3unHy. Heineanbhi po3unnu. [103UTHBHI Ta HETaTUBHI BIAXWJICHHS Bl
3akoHy Paynsi. AKTHUBHICTh Ta KOE(IIIEHT aKTUBHOCTI PO3YMHIB HEEIEKTPOJIITIB.
Meroau Bu3HaueHHs KOe(DIIIEHTIB aKTUBHOCT1 B PO3YMHAX HEEJIIEKTPOIIITIB.

Po3unnn  enektponiTiB.  I3oroniunmit  koedimient  Baut-T'odpda.  Teopis
enekTPosIiTHYHOI aucomianii Appeniyca. [Ipuunnan nuconiarii, conbBararis. CuabHI
ta ciabki enextpositTu. KoHcranTta enekTpoiiTiyHOi auconianii, 3aKoH PO3BEACHHS
OctBanbaa. Enextposnituuna aucomiaris Boau, pH po3unHis.

EnexrponpoBignicte po3uuHIB enekTpoiiTiB. Umciaa mepeHocy Ta METoaM X
BU3HAYCHHS. 3aKOH He3anexHoro Pyxy ioniB Komppayma. [Tutoma Ta ekBiBaJieHTHA
CJIEKTPOMPOBIIHICTH PO3UMHIB CTa0KHMX Ta CHIIBHHUX €JICKTPOITIB Ta i 3aJ1eKHICTD BijI
KOHIICHTpAIIIT.

OcHoBu teopii Jlebas-I'tokkens. lonna armocdepa.

Teopiss enekrTponpoBigHOCTI cuiIbHUX enekTpoiiTiB  [leOas-Ttokkens-On3arepa.
Enexrpodopernunuit 1 penakcaniitnuii eextu. [IpoTOHHME MeXaHI3M TEpPEHOCY
€JIEKTPUKH B PO3UMHAX.

AKTHUBHOCTI Y pO3UMHaX €JIEKTPOIITIB Ha OCHOBI Teopii [lebas- ['tokkens.
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4. ®a30Bi1 piBHOBaru y 6araTOKOMIOHEHTHUX CUCTEMaxX
[TpaBuio a3 ['i66ca. YMoBU TepMOAMHAMIYHOI PIBHOBAru Mix ¢azamu.

PiBHOBara piavHa — mapa y ABOKOMIOHEHTHHUX cHUCTeMaX. TMCK HacH4eHoi mapu Haj
peasibHUMHU po3unHaMmu. [lepmuii 3akoH KoHoBanoBa. 3ajiexHICTh CKIaay napu Bij
cknany piguau. pyruit 3akon KonoBanoBa. AzeotpomnHi cywmimi. JliarpaMu THCK —
CKJIaJ Ta TeMmIepaTrypa KumiHHA — ckiaa. OpakuiiiHa neperonka. [leperonka piaus,
10 HE 3MIITYIOThCS B TBEPAOMY CTaHI.

PiBHOBara pinuHa — piguHa y JBOKOMIOHEHTHUX cucTteMax. [liarpama po3umHHOCTI
piauH, M0 00MEeXeHO 3MINTYIOThCsA. KpuTnaHa Temmneparypa po3duHHOCTI.

PiBHOBara pinvHa — TBepAe TUIO y ABOKOMIIOHEHTHHUX cucTeMax. [liarpamu rjiaBieHHs
JBOKOMIIOHEHTHHX CHCTEM TMIPH CTaJoMy THCKY. PoO3paxyHOK dHcia CTYIEHIB
BUIbHOCTY CHCTEMU 3 pPI3HOIO PO3YMHHICTIO B TBEPIOMY Ta PIJIKOMY CTaHax.
EBrexkTtuka. Tepmiunuii aHami3, KpHUBI OXOJO/JKEHHA Ta ix anHam3. [liarpamu
IUIaBJIEHHS 3 YTBOPEHHSAM XIMIYHHUX CIIOJYK, 110 IUIABJISATHCS KOHTPYEHTHO abo
1HKOHTpyeHTHO. Di3uko-XiMIYHUN aHami3.

TpukomronentHi cucremu. Meroau [166ca Ta Po3eboma BU3HAYCHHS CKJIAILy
TPUKOMIIOHECHTHUX CHCTeM. PiBHOBara piJliHa — piAWHA B TPUKOMIIOHEHTHHUX
cucteMax. /liarpamu miaBiIeHHS TPUKOMITOHEHTHUX CHCTEM.

5. XiMiuHa piBHOBara

3mina eHepriii ['100ca Ta ['enpMrosiplia MPOTIroM XIMIYHOTO Mpolecy. PiBHSHHs
130TepmMu XimMiyHOI peakiii Baut-I'opda. 3akon aitounx mac. KoHcranTa piBHOBaru
xiMiyHOi peakuii Ta 3acodu ii Bupasy (Kp, Kc , Kx). 3esa3zok mix Kp, Kc ta Kx.
Po3paxyHku ckiamy piBHOBaXHUX CyMilIed s XiMigyHuxX peakiii. Koncrtanra
pPIBHOBaru B HelJ€albHUX CUCTEMAX.

3ane)KHICTh KOHCTAHTH PIBHOBArd BiJl TEMIEPATYPH, PIBHIHHS 1300apu Ta 130X0pU
XIMIYHOI peakiiii. [HTerpyBaHHs piBHSHHS 1300apH, pO3paxyHKHU XIMIYHOI piBHOBAaru
npu pi3HUX Temriepatypax. Meton TromkiHa - [IIBapiimana.

3MilIeHHsT XIMIYHOI PIBHOBard Iijl BIUIMBOM 30BHIMIHIX ¢akTopiB, nmpuHiun Jle-
[TaTenpe.

['eTeporenHi xiMiuHI piIBHOBAru Ta 0COOJIMBOCTI iX OIMHUCY.
6.EnexTpoxiMiuHa piBHOBara

TepMmoauHaMika rajbBaHIYHOTO  €JIE€MEHTy. BH3HaYeHHS  TepMOAMHAMIYHHX
napaMeTpiB XiMIYHOI peakiiii, 1o 1¢ B rajabBaHiyHOMY eyiemeHTi. Kiacudikarris
enexktponiB (I Ta Il poay, ra3oBi, OKUCHO-BITHOBHI) Ta €JIEKTPOXIMIYHHMX JIAHITIOTIB
(XiMIyH1, KOHIIEHTpaIlliiiH1). 3aJeXHICTh eJeKTpopymliiHoi cumu (e.p.c.) Ta
MOTEHITIAJIIB €JIEKTPOAIB BiJ KOHIEHTpalii (aKTUBHOCTI) MOTEHIIAJIBU3HAYAIOUMX
10H1B, piBHsAHHA HepHcTa.

Enextpuuni naHIroru 3 nepeHocom ta 6e3 neperocy ioHiB. udysiitnuii moteHmiai.
Busnauennss koeillieHTIB aKTHBHOCTI EJIEKTPOJIITY METOJI0M e.p.c. Po3paxyHok
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KOHCTAHT PIBHOBAaru OKMCHO-BIAHOBHUX peakIliii 3a 1anumu e.p.c. [loreHmiomeTpuane
TUTPYBaHHS.

XiMI4H1 JpKEpena CTpyMy.
7. CTaTUCTHUYHA TEPMOJIMHAMIKA

Tepmonunamiuna imoBipHicTh. Popmyna bonbimana — [lnanka ans 3B°SI3Ky MK
SHTPOMIEI0 Ta TEPMOAMHAMIYHOIO HMOBIPHICTIO.

Posnoninenns bonbumMana 3a eneprismu. Cyma cTaHiB Ta 11 3B'SI30K 3 OCHOBHUMU
TEPMOJUHAMIYHUMU (QYHKIISIMU.

MonekynspHi CyMU CTaHiB AJisl MOCTYMAIbHOTO, 00EpTaIbHOrO, KOJUBAIHHOTO Ta
€JIEKTPOHHOTO PYXiB.

CratuctruyHa TepMOAMHAMIKa 1AeanbHOro razy. CratucTuyHa Teopis TEIJI0OEMHOCTI
MOJIEKYJI Ta TBEPIUX TLI.

CratucTuyHa TepMOJAMHAMIKA pEATbHUX Tra3iB, BpaxyBaHHS MIKMOJEKYIISPHOI
B3aemo/ii. Kondirypariitnuit inTerpai.

Po3paxyHOK KOHCTAaHT pIiBHOBaru XIMI4HOI peakiii METOJIOM CTaTUCTUYHOT
TEPMOIUHAMIKHU.

8. OCHOBH XIMIYHOI KIHETUKH

OCHOBHI NOHATTS XIMIYHOI KIHETUKUA. MeXaHI3M peakilii, MPoCTi Ta CKJIaJHI PeaKLii.
Buakicte peakuli. Kinernuni kpusi. Kinetnuni piBHsiHHA. [lopsimok peakiii Ta
Metoau  Moro  BuzHaueHHs.  Koncranta  mBuakocti  peakimii.  I[lepiof
HaIlIBIEPETBOPEHHSA. MOJEKYISIpHICTh €JIEMEHTAapHUX peakuid Ta ii 3B'SI30K 3
MOPSIIKOM peakilii. [HTerpyBaHHsl KIHETUYHUX PIBHSHB JJIS PEAKIIN pI3HUX MOPSAKIB.

Cxnagni peakuii. [lapanensHi peakuii. [locnigoBni peakiii. MeToa craiioHapHOTO
ctany. O00pOTHI peakilii. 3B'130K Mi>K KIHETUKOIO Ta TEPMOJUHAMIKOIO.

MosekynspHo-KiHETHYHA Teopis Tras3iB. Posmoninenns Makcpemia-bonbiimana.
Cepennst Ta cepeaHbOKBagpaTuuHa mBHAKOCTI. Ilepepi3 3iTkHeHHs. DakTop
3iTkHeHHs. YacToTa 31TKkHEHb. JIOBKHHA BUIBHOTO TIPOOITY.

SBuma nepenocy B razax. {uddysis, TemmonpoBiiHICTh, B A3KICTh ra3iB. EQy3is.

Teopis 3ITKHEHb y XIMIYHIM KiHETHIl. AKTHUBHI 3iTKHeHHs. Teopis AppeHiyca.
3a5eKHICTh KOHCTAHTH IBUAKOCTI B TEMIIEpaTypy, €HEpris aKTHBAIlli XiMIYHOI
peaxiiii Ta ii ekcrepuMeHTalbHe BU3HAYEHHS.

Teopiss mepexigHOTO CTaHy (AKTUBHOTO KOMIUIEKCY). lloBepxHs MOTEHIaIbHOI
eneprii. [IpaBuno Ilonsui. TpancMmiciitauii koedimienT. CTaTUCTUYHUN PO3PaXyHOK
KOHCTAHTH IBHAKOCTI. TepMOJWHAMIYHUI aCMEeKT Teopii aKTUBHOTO KOMILIEKCY,
EHTPOIIIsl aKTUBAIII1.

9. KineTtuka peakiiif y TOMOT€HHHX CUCTEMaxX
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bimonekynsapHi peakiiii B razax. 3acToCcyBaHHs Teopii 31TKHEHb. Peakiiii 3a y4acTio
CKJIQJTHUX MOJIEKYJ, CTepUUHU (pakTop. 3aCTOCYBaHHS TEOPIli AKTUBHOT'O KOMILIEKCY
JUIsL OIMOJICKYJISIPHUX PEaKIlii y ra3ax.

MoHoMoeKyIsIpHI peakiii B razax. 3aCTOCYBaHHS TE€OPIi aKTUBHOI'O KOMILIEKCY 110
MOHOMOJIEKYJIsIpHUX peakuiid. Teopis Jlingemana.

JlanmroroBi mporecu. HeposramyxkeHi JaHIIOTOBI peakxilii, JOBXKWHA JIAHITIOTA.
MexaHi3M Ta KIHETMKA HEpO3Taly>KEHUX JIaHIIOTOBUX peakuii. Posramyxeni
JAHIIOroBi peakiii, Teopisst CemeHoBa - XinmenbByAa. [lepion ivaykuii, rpaHnyHi
SBHILIA B PO3TATY>KCHUX JIAHI[FOTOBUX MPOIECaX.

Peakmii y po3umHax HeEENEeKTpoiTiB. BMIuB po3uMHHUKA, KOMIPKOBHM e(deKT.
JlaH1roroBi peakilii moximMepusailii B HEBOJHUX PO3UMHAX.

Peakii y po3unnax enektpoiitiB. CosiboBi epekTu. BIuB mosisipHOro po34MHHUKA
Ha IIBUJIKICTh PeaKIlii.

10. T'oMoreHHuii Karasis

Busnauennss karamizy. @DI3UKO-XIMIYHI ~ OCHOBM  KaTamizy. P3HUIT — MiX
KaTajizaTopaMu Ta IHillaTopaMu XIMIYHUX peakiii. Posib karanizy B mpOMHUCIOBOCTI
Ta KUBINA MPUPOIl. ABTOKATATITUYHI peakIlii Ta iX KIHETHKA.

I'omorennwmii karani3. Karani3 y razoBiit paszi. Teopist mpoMiKHUX CIOIYK Y KaTamisi.

Karaniz y po3umnax. KucinoTHO-OCHOBHMU KaTaji3, 3arajilbHUil Ta creuugpiyHuu.
Kopemsmiiini  cniBBigHOmeHHs bpeHcrena. MexaHi3MH — KUCIIOTHO-OCHOBHOTO
KaTami3y.

Karasi3 okucHO-BIIHOBHHX peakiiid y po3unHax. MeTanoKOMIUIEKCHUI KaTai3.
11. ®i3uyHa XiMisi TOBEPXHEBUX SABUIIL

AgicopO11isi B cucTteMi TBepAe Tio - ra3. AjcopOiis 1 abcopOuisi. Tunu ancopOrrii -
¢13uuHa Ta XimiyHa agcopoiris. Kpurepii BiAMIHHOCTI (D13MYHOT Ta XIMIYHOI a1copOIIii.
3MmiHa eHTanbIii Ta eHTpomii mpu ancopOIii. [3orepma Ta i300apa amcopOmii.
HeaktuBoBana Ta aktuBoBaHa azacopOIi. [lotenmiansHi kpuBi Jlennapaa-J>xonca.
Jlokasi3oBaHa Ta HeJIOKaJli30BaHa aacopOIis.

Teopis moHOMOJNEKyNsipHOi ancopOmii Jlenrmiopa. T'omoBHI mocTymatu Teopii.
PiBHsiHHSA 130TepMu afcopOItii JIenrmiopa Ta oro anamiz B 00J1acTi MaJIHMX, CepeaHIX
Ta BHCOKHMX THCKIB ajacopOary. Jlineapuszauis piBHsHHA JleHrmiopa. 3acTocyBaHHS
JiHeapu30BaHOi popMH PiBHSIHHS JIEHrMIOpa JjIsl BA3BHAUYCHHSI €EMHOCT1 MOHOIIIApY Ta
KOHCTaHTH aACOpOIiiiHOI piBHOBaru rpapiyHuM MeroaoM. IluTtoma mnoBepxHs
a7IcOpOCHTIB Ta ii BUBHAUCHHS.

Teopis monimosiekysipHoi aacopOii - Teopis BET (bpynayepa - Emmera - Temepa).
I'onoBHi moctrynatu Tteopii BET. Amnami3z piBHsHHs BET Ta iloro mineapu3zaiis.
@izuunuii 3micT koHcTaHTH C. Tunum i13otepm azacopOiii. BusHaueHHS €MHOCTI
MoHoIMIapy Ta KoHcTtanTu C rpadiyHUM METOJIOM NIPH BUKOPUCTAHHI JIIHEAPU30BAHOT
¢opmu piBasiHHS BET.
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Kaninspua konaeHcamis. ®dizuyHa cyTh Teopil KamnuIApHOi KoHjaeHcallli. Mexa
3acTocyBaHHs piBHAHHS TomcoHa-KenwpBiHa. I'icTepe3nc kamiisipHOi KOHJIEHcAIlli,
rioro npuuuHu. Tunu nop. Tunu rictepe3ucis.

Heonnopigna mnoBepxHs. Kpurtepiii HEOMHOPITHOCTI TMOBEPXHI 1 MNPUYUHM 11
BUHUKHEHHA. TepMoanHaMika aacopOIii Ha PIBHOMIPHO HEOJHOPIIHIA MOBEpPXHI.
OCHOBHI TOJIO)KEHHSI OTHCAHHS acopOIii Ha PIBHOMIPHO HEOIHOPITHIN MOBEPXHI.
KBazinorapudmiuna izotepma agcopOuii TroMKiHa Ta i1 aHaMi3.

[3ocTepruna TemnoTa afacopOIlii Ta i BU3HA4YCHHS 13 130cTep aacopoiii.
12. T'eTeporennuit Kkarami3

BusHaueHHs MIBUAKOCTI T€TEPOTeHHO-KATAIITHYHOI peakilii Ta MUTOMa aKTHUBHICTb
KaTanizaropa, npaBuio bopeckosa. [ludysiiina Ta kiHeTHYHA 00JIaCTI MPOXO>KEHHS
reTepOreHHO- KaTaliTUYHUX MPOLECIB. AKTUBHICTh Ta CEJIEKTUBHICTh I€TEPOreHHUX
KaTai3aTopiB.

Kinetuka rereporeHHO-KaTadITUYHUX peakilii Ha OJHOPIIHUX TOBEPXHSX, CTadil
KaTaniTHYHUX npoiieciB. KiHeTrnka peakiiiii Ha HEOJHOPIAHUX MTOBEPXHSIX.

['ereporenni karanizaropu. OCHOBHI THIIM T€TEPOTCHHUX KataiizaTopiB. KucnorHo-
OCHOBHI KaTanizaropu. KaranizaTopu OKUCHO-BIJTHOBHUX PEAKIIIM.

Karamitnuni BrnactuBocTi MetamB. Teopis MmynbTuIUieTiB bananaina. Hanecewi
MeETaJi4Hl KaTani3atopu, poib Hocis. Po3Beaeni mapu, Teopis ancamoiiB KobOozesa.
Ponbs crpykrypHOro Qakropa B KaTami3l Ha MeTajaX, CTPYKTYPHO-UYTJIMBI Ta
CTPYKTYPHO-HEUYTIMBI peakilii. Katanxiz Ha MeTaaiYHuX MOHOKPHUCTAJIAX.

[IpomoTopu Ta ixX poib B reTeporeHHoMy KaTtanisi. Katamituyni oTpyTH.
MexaHi13M OKpEeMHUX T'€TepOT€HHO-KATAIITUYHUX MPOIIECIB.
13. KineTnka eleKTpoJHUX MPOIIECIB

EnexTponi3, XiMiuHI TpOIECH TPHU €IEKTpotizi. Bumm enekTpoaHoi mosspu3aliii:
KOHIIEHTpaIliiiHa Ta XiMiuHa. Hampyra po3kiaay el1eKTpoJIiTiB.

SBume nepenanpyru. llepenanpyra BumiieHHs BogHIo, piBHsSHHS Tadens. Teopis
MOBUJIbHOI pekoMOiHallii aToMiB BOAHIO. BymoBa MOABIMHOTO €JIEKTPUYHOIO IIapy,
TEOPisi MOBUIBHOTO PO3PSIAY 10HIB T1APOKCOHIIO.

5. XIMISA BUCOKOMOJIEKYJISIPHUX CITOJIYK
1. 3aranpHi uTaHHS XIMIT TIOJTIMEPIB.

Knacudikauist nomimepis. [IpupoHi Ta CHHTETUYHI, OpraHivHi, €JIEeMEHTOPraHiuHI Ta
HeopraHiyHi nojimepu. JIiHiiHI, po3ranykeHi Ta 3WMTI noiaimepu. ['omomnomnimepu,
KoroJjiMepu, Ojok-komojiMepu. Crepeoximis mnojiMepiB. CepelHbOUUCIOBI ¢
cepeaHLOMACOB1 MOJIEKYJISIPHI Macu Ta CTYIEHI mojiMepu3aliii. MeToau BU3HaYCHHS
MOJIEKYJIIpHUX Mac. MoJIeKyIsipHO-MaCcOBU PO3MOILI Ta CTYMIHD MOJIIIUCIIEPCHOCTI.
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3MiHa BJIACTMBOCTEH TPH MEPEXOJl BiJi MOHOMEPIB JO OJIITOMEPIB Ta MOJIIMEPIB.
®di3uyHl cTaHW y mojiMepiB. Bucokoenactuunuii ctaH. AMopdHI Ta KpHUCTaIYHI
nommepu. Metoau aHamizy mnoiaiMepiB. DPi3uyHi Ta (I3UKO-XIMIYHI METOIU
JOCITKCHHS TTOJTIMEpIB.

2. [Tomimepu3zartis.

Enemenrtapni cranmii momimepusarii Ta i1x Kiacugikaiis 3aJeXHO BiJl MPUPOAH
akTUBHOTO IIeHTpy. KiHeTnuHi 0COOJMBOCTI peakiiii moximMepusamii. YMOBHU
CTaIllOHAPHOI Ta HeCTaI[lOHApHOI KiHEeTUKU. TepMoanHaMika mojiMepu3aiii. Temnosi
edexkT moaimMepusallii BIHUIBHUX MOHOMEpIB Ta BIUIUB HAa HUX CTEPUYHOTO Ta
€JIEKTPOHHUX (haKTOPIB.

3. Kononimepuszaris.

PiBHsiHHA ckJagy KomosiiMepa. MeToau BHU3HAYEHHS CTaJMX KOMOJIMEepHU3allii.
Komnonimepusariis sk METOJl OIIHKA PeakiiifHOi 31aTHOCTI MOHOMepiB. Cxema Q-e
Andpes-Ilpaiica. BrmuB MexaHi3My moJjiiMepu3aliii Ha CKJIaj Komojimepa. Meroau
oJiepKaHHs OJIOK Ta MICTUICHUX KomouiMepiB. [IpakTiuuHe 3Ha4eHHS KOTIOJIIMepHU3allii.

4. PagukanpHa ToJliMepHU3aIlis.

3aranpHl MOHATTSA MPO BUIBHI pajuKkanu. MeTonu reHepailii BUIBHHX pajuKaiB.
Tepmiuna, panmiamiiiHa Ta (¢doTononiMepuzauis. PanukanbHa mnomimepuszamis 3
XIMIYHUM 1HILIIIOBAHHSM. 1HILIATOPH, peryisTopu, 1HrioiTopu. KiHernuna cxema
paauKagbHOI nodimMepu3anli. Biaus pi3HuX (pakTopiB Ha MIBUAKICTH NOJIMEPU3ALIil.
I'enb-epexT. 3B'A30K MOJEKYJISIPHOI Macu MOJIMEPY 3 KIHETUKOK pPaJUKaibHOI
noJiMepu3ariii.

5. [IpakTyHe 3aCTOCYBaHHS PaJUKaIbHOI MOJIMEpPHU3aLIii.
[Tomictupon. Ionixmopsinin. [loniBiHimaneTaT Ta nodiBIHUIOBUM cnupT. [lomimepu
HEHACHYEHUX KUCJIOT (aKpUIJIOBOi, METAKPUIIOBO1, MaJIEiHOBOT) Ta iX TOXITHUX.

6. HWonna momimepusariis. OCHOBHI BIAMIHHOCTI HWOHHOI Ta paJUKaILHOI
noJjiMepu3artii.

bynmoBa  MoHOMepiB Ta  1X  3JaTHICTP  JI0  PI3HMX  BHAIB ~ HOHHOI
noyiiMepu3ailii.be3o0puBHI mporecu Ta <«oKuMBI» modiMepu. KineTuka aHaoOHHOI
nommMepuzariii. OcoOJMBOCTI aHIOHHOI TOJIIMEpHU3aIlil TMOJIPHUX MOHOMEPIB.
CrepeoperyitoBaHHs y aHIOHHIN nonmimMepu3aiiii. KaTtionHa nmosiMepusaitisi BIHUTbBHUX
MOHOMEpIB. byaoBa, akTHBHICTh Ta METOAM CHHTE3y KapOkarioHiB. KarioHHa
noJyiiMepu3sailisi oyieiHiB Ta ctupody. Peakuii pocTy Ta 00OMEXEHHs pOCTY JIAHLIOTa
npu KaTiOHHIM mosiMepu3arii. KaTionHa nojiMepusaiisi 3 KIHETUYHUM OOpPHUBOM.
KineTnka kaTioHHO1 OJIIMEpHU3Alliil Ta 3aJIEKHICTh MOJIEKYJISIPHOI MacH MOJIIMEPIB Bij
MIBUAKOCTEH 1HILIIOBAHHA, POCTY, Nepeaadl Ta oOpuBy naHuiora. IlceBmokaTioHHa
noJiiMepu3ailisi BiHIIOBUX eTepiB. CTepeoperytoBaHHsl Y KaTIOHHIN MOJIiMepHU3allii.
«KuBi» momimepu B 0€300pMBHUX MpOIECaX POCTY JAHIIOTa Ta CHUHTE3U 3a IX
normomorow. KoopauHariiino-iionHa nomimepu3aiis. [lomimepusamiss onediHiB Ha
TOMOT€HHUX Ta TeTeporeHHux katamizaropax Lurnepa-Harra. Yotupu reneparii
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KaTami3atopiB y  BUpPOOHMIITBI  mojioiedidiB. MexaHi3M  Tporiecy  Ta
crepeoperyntoBanHs. [lomimepu3sairis 1i€HIB Ha T-aJlJIbHUX KOMILJIEKCAX MEePexiTHUuX
MetaniB. IlpoOreMu KOOpJAMHAIIWHOI TOJiMepHU3aIlli MOJSIPHUX MOHOMEPIB.
KoopaunariitHo-iiloHHa KomosimMepu3aiis. IIpomucioBe BHPOOHHUIITBO IOJIMEpPIB
MEeTOJaMH WOHHOI Ta KOOpAWHAIIHHO-HOHHOI TojliMepu3arii. [loieTniaeH HU3bKOTo
trucky. Crepeoperynsipauii mominpornijieH. CTepeoperyisipai kaydyku. byrumkayqyk.
[Tomadopmansaeria. [lomimepn Ta ojiromMepu Ha OCHOBI €MOKCUIHUX MOHOMEDIB.
[Tomimepu Ta oriroMepu OKCETaHIB Ta TeTpariapodypany.

7. I[MonikoumeHcarnis.

Monomepu TUIS MOJIIKOHICHCAIII]. OyHKIIOHATBHICTD MOHOMEDIB.
["'omomnomikoHACH CAITisI, TETEPOIOTIKOHICHCAITISI Ta CHIBIOMIKOHACHCAIs. PiBHSIHHS
Kapozepca. BrimB HeekBIBaJEHTHOCTI B3a€MOJIIOYMX (DYHKI[IOHAJILHUX TPyN Ha
JOBXHHY TIOJIIMEPHOTO JIAHIIOra MpHU MOJIKOHJeHcalli. MoleKyasipHO-MacoBHii
PO3MOJILT Ta KiHETUKa ToJiKoHaeHcai. [IpoBeaeHHsT moIiKoHAeH calli y po3IUiaBi,
pO34MHI eMybCii Ta TBepiii (a3i. PiBHOBa)kHA Ta HEPIBHOBAa)KHA TMOJIIKOHJICHCAITIS,
MDK(]a3Ha TmodiKoHJeHcallis. IIpomucioBe BHUPOOHHUIITBO TMOJIIKOHACHCAIIMHUX
nosiimepiB. denonodopmanbaeriani cMonu. Ce40BHUHO- Ta MeJIamMiHOGOpMaIbIeTiIHi
cmouu. [lomectepu. JIaBcan. Iloniamigu. Haitnon-66. [loniyperanu. IlomikapOonaTu.
[omiimigu. ITomicunokcanu.

9. Biomonimepu. [TomiMepu B GioJOTiYHO aKTUBHUX cucTeMax. [lomiMepu 3 BIaCHOIO
010JI0TTYHOIO AKTHBHICTIO.

[Tonicaxapuau: Kpoxmaiab, aMiio3a, aMIJIONEKTHUH, TJIIKOreH, Iemtosiosa. Crocobu
nepepobkn uemono3u. Bicko3a. Awerat wuemtonosu. Hitpouentonos3a. binkw.
HyxkJieTHOB1 KMCIOTH - HAUOLTBIIT BUCOKOMOJICKYJISIPHI ICHYIOU1 CIIONYKH, iX (DYHKITI.

10. ®izuyna Ximist moiMepiB.

XapakTtepHi (Pi3UKO-XIMIYH1 BIIACTUBOCTI BUCOKOMOJIEKYJISIPHUX CIIOTYK, BIIMIHHICTb
iX BiJ HU3BKOMOJIEKYJSIpHUX. [ToHATTS mpo Mikpo- Ta Makpocuctemy. Kondirypartis
Ta KOH(opMallis MakKpoMmoJieKyd. ['HydkicThb JaHipora - ¢GyHJIaMeHTaJbHA SKICTh
MaKpoOMOJIeKyJl. BimpHO3uerieHuil yanimor, ioro teopis. CepeaHbOKBaapaTHUHA
BiICTaHb MDK KiHIsIMH JaHiora. Posmomin Tayca. Ilapamerp .3ropHyTOCTi
Makpomoliekynu. Pasnonin MakcBena. TepMoauHamiyHa 1 KiHETMYHA THYYKICTb
makpomoiiekys. Cerment Kyna. Kinermunuit cermenr. Ilactka ®nopi. ITapametp
rHyukocti ®nopi. HaamonekynspHa opraizaiis noiimMepiB B aMOppHOMY Ta
KpUCTATIYHOMY cTaHax. DIyKTyalliiHi Ta DUCKPETHI HAAMOJEKYISIPHI yTBOPEHHS.
BbynoBa cdepoditis.

11. ®i3uyH1 0COOIMBOCTI MOJTIMEPHOTO CTAHY.

3arajibHa XapaKTEepUCTHUKA TMOJIMepiB. MeTacTabuibHI CTaHU TOJIMEPHOI CHUCTEMHU.
Penakcariitai siBuia B mommepax. Pemakcaropu. CiekTp daciB penakcairii. PiBHIHHS
bonbsimana. Cxionomnmi6Huit ctan momimepiB. Teopist ckiyBaHHS. CTpyKTypHE Ta
MEXaHIYHE CKJIyBaHHs. 3MYIIEHa BUCOKOEIACTUYHICTh. PenakcaiiifHuii XapaxkTep
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IpoIieCy CKIIyBaHHsS. BucokoenacTnyHmii cTaH moJiiMepiB. Po3TsaryBaHHs i1eaabHOTO
naHurora. PIBHSIHHS cTaHy MakpoMoJieKyiu. Teopist Mpy>XKHOCTI ciTok. B'sa3konpysxHi
BiactuBocTi moisiMepiB. Mogenb Kenbpina-®oiirra. IlpuHHIUI TemmepaTypHO-
4acoBOi  eKBiBaJIeHTHOCTI. PiBusiHHs Binbsimca-Jlennena-®epi. TemmoBi edekTu.
[NicrepesucHi sBumia. Penakcarris Hanpyru. PiBHsHHS MakcBena. B'sa3koTexyuuit cran
noyiiMepiB. AkTuBauiiHuil Mexanizm Teuii. PiBHsHHS Eifpinra. Peosnoriuni mozemni
PO3BUTKKY Aedopmarlii y Ipy>KHOB'S3KOMY TiJi.

12. Kpucraniaauii cran mosiMepis.

OcobamBocTi (ha30BUX MEPETBOPEHb B TOJIMEpax. 3apOJKOYTBOPEHHS Ta picT
KPUCTAIIYHUX CTPYKTYp B TojiiMepax. BamoBa kiHeTmka kpucramizamii. PiBHSHHS
KommoropoBa-ABpami.  Pekpucramnizamis. Pigkokpuctamiuamii CTaH MOJIIMEpHOI
cucteMu. OpieHTOBaHUM CTaH MoyiiMepiB. MexaHi4H1 BIacTUBOCTI noJiiMepis. [1uiika.
JloBrosiuHicTh noximepiB. PiBusHHs JXKykoBa.

13. J/IBOKOMITOHEHTHI MOJIIMEPHI CUCTEMHU.

OcobmuBoCcTI  cuUCTEeM  MoJiiMep-po3uMHHUK. HaOyxanust Ta  pPO3YMHEHHS.
TepmoanHaMiuHi1 KpuTepii po3YMHEHHS. SIKICTh PO3UMHHUKA. 3aCTOCYBaHHS IIpaBHUIia
da3 g0 cucteM nojiMep-po3unHHUK. [liarpamu ctany. TepMmoauHaMika pO3YHHIB.
Teopisa po3unniB. Po3Beneni pozumnu. Kpurepiii Jlebas. PiBaHsHHs Diopi-Pokca.
XapakTepucTU4yHa B'S3KICTb, ii 3aJIEKHICTh Bl MOJEKYJSIPHOI MacH MOJIMEPY IJIs
THYYKHX, HAMMBXXOPCTKHUX Ta JKOPCTKUX MakpomoJieKky. Kondopmariis MaKkpoMoIeKy
B pO3uuHI. BIuMB $KOCTI pO3UYMHHHMKA Ha pO3MIPU CTATUCTUYHOro KiyOka. 0-
Temneparypa Ta 0-po3unHHUK. HamiBpo3BeneHi Ta KOHIICHTPOBAaHI PO3YMHU
nomimepiB. EdexktuBHa B'sa3kictb. CTpykTypa MOJIMEpPY BIPO3UYMHI. 3aleKHICTb
B'A3KOCTI PO3YMHY BIJ MOJEKYISIpHOI Macu nomiMmepy. [Jparmi, iX ocoOauBOCTI Ta
crocoOu oxaepxaHHs. TepMOAWHAMIYHO PIBHOBaXKHI Ta HEPIBHOBAXHI Jparii.
VsBIIEHHS TPO CHUHEPE3UC, TIKCOTPOMIilO, CTPYKTYpHY TIaM'sTb  JIpariiB.
[TomenexkTponit Ta moniam@oriti. BracTuBocTi B TBEpAOMY CTaHI Ta PO3YHHI.
[TomenexTponiTHuil edexT. [30enexkTpuyHa Ta 13010HHA TOYKH T0J11aMQOIIITIB.
[TomenexkTponiTHI KoMIUIeKCH. [OHOOOMiIHHI BUCOKOMOJIEKYJIISIPHI CIIOJTYKH.

14. [nTenekTyanabHi MOJIMEPHI KOMITO3UI[IIHI MaTepialiu.

CBiTJIOUYTIUBI TOJIMEpHI KOMNO3uTH. [lodiMepu B KOMIIO3UILIMHMX MaTepialiax,
3natHux 10 ¢otononimepusanii. Heratusni goropesuctu. [lozutusHi hotope3ncT.
3acTocyBaHHA B ONTOENEKTPOHILI. ENEKTpOHOUYTIMBI MOJIMEPH 1 KOMIIO3MTH.
HamniBnpoBiHUKOBI MOJIMEPHI KOMMIO3UIIHHI MaTepianu. [lomiMepHi maTeianu s
OpraHIYHMUX CBITJIO/IO/IB 1 COHSIYHUX €JIEMEHTIB.

38



no

o

~

9.

CIIUCOK PEKOMEHJIOBAHOI JIITEPATYPU

AHAJIITUYHA XIMIA

OcHoBel ananutnueckord xumud. Ilox pen. FO.A. 3onoroBa. B 2 kH. OOmue
Boripockl. Metonbl paznenenus. Cepus "Knaccuueckuil yHUBEPCUTETCKHUU
yueonuk". Ku.1. M.: Beicmras mkosna, 2004. - 360 c. OCHOBBI aHATUTHIECKOM
xumuy, [log pen. FO.A. 3onoToBa. B 2 xH. MeToabl XUMHUYECKOTO aHAIM3a.
Cepus "Knaccuueckuid yHuBepcuteTckuid yuyeOHuk". Ku.2. M.: Bricmias
mkoJia, 2004. - 504 c.

Ckye J[., Yecm J[. OcHOBBI aHaNIMTHYECKON Xumuu, T. 1,2, M., Mup, 1979.
Ilsmuuyxkuu Y.B. TeopeTuyeckre OCHOBBI aHAIMTHYECKON xumuH. - Kues, Buiia
mkoJja, 1978.

Tununenxo A.T., Ilamuuyxut M. .B. Ananutudeckas xumusd. T. 1,2, M. Xumus,
1990.

Bacunves B.Il. Ananmutndeckas xumus, T. 1,2, M., Briciias mkoia, 1989.
Ananutnueckas xumusd. B 2 tomax nox pexn. P. Kensnepa, XK-M Mepme, M. Ortro,
I'. M. Buamepa, M.: Mup, 2004.

Ommo M. CoBpemMeHHbIe METObI aHanuTH4eckoil xumun, M. Texnocdepa, 2006.
Jlucenko O.M., Habusaneyv 5.M.Bctyn mo xpomartorpadiunoro amamizy. K.:
“Kopsgin [Ipecc»”. 2005.

Hununenxo A.T., [ununenxo JI.A., 3ybenxko A.M. OpraHudeckue peareHTbl B
HeopranndeckoMm aHanmmse. — K., 1994,

10.Habusaneyvs B.H., Cyxan B.B., Kanabina I.B.AHamiTM9HA XiMis TPHPOTHOTO

cepenouma. — K., 1996.

11.Ky3emun HM., 30nomos FO.A. KOHUEHTpUPOBAHUE CIIEIOB SJIEMEHTOB. - M.:

Hayka, 1988. - 268 c.

12.Mockeun JI.H., Hapuyvina JI.I'. Metoapl pa3feicHUuss W KOHICHTPUPOBAHHS B

aHanuTU4ueckor xumuu. - JI.: Xumus, 1991. - 256 c.

13. Kapnose F0.A., Casocmun A.Il.Metonpl ipo600TOOpa M TPOOOIIOATOTOBKH.

arwN

M.: bunowm, 2003. - 243 c.

HEOPI'AHIYHA XIMIA

Tpemovsaxoe [0.J][, Mapminenko JIL.H., [pucopves A.H., [usaoze A.IO.
Heoprannueckas xumus, T 1,2 — M. Xumus, 2001, 2006.

T'ony6 A.M. 3aranbHa Ta HeopraniyHa ximist: Y 2t1.- K.,1970.

LUlpausep /[. , Imkunc, Heopranmdeckast xumus T. 1,2 — M. Mup 2004.
Kommon @. Yunkuncon [[x. OcHOBBI Heopranuyeckou xumun. — M.,1979.
O.M. Cmenanenko, JI.I'. Peiimep, B.M Jleoosckux, C.B. leanos «3araibHa Ta
HeopraniuHa ximisi» B 2Y. Kuis: « [legaroriuna npeca» 2000.

39



o

Hexkpacoe b.B. OcHoBbl 06011e# xumuu : B 2 .- M., 1973.
Axmemos I1.C. Heoprannueckas xumus .- M.,1975.
8. Pemu I'. Kypc Heoprannueckoi xumuu : B 2 1. - M.,1968.

~

OPI'AHIYHA XIMIA

OcHoBHa:
1.  Moppucon P., bouo P. Oprannyeckas xumus. — M.: Mup, 1974.

2. Pobepmc /., Kaccepuo M. OcHoBbI oprannueckoid xumuu: B 2 1. — M.: Mup,
1978.

3. Tepneu A. CoBpeMeHHas oprannyeckas xumusi: B 2 . — M.: Mup, 1981.

4.  Mapuy /. Oprannueckas xumus: B 4 . — M.: Mup, 1987-1988.

d. Heiinano O.A. Opraandeckas xumus. — M.: Beicr.mk., 1990.

6. Aeponomos A. E. N30paHHbIe r1aBbl opraHudeckoit xumuu. — M.: Xumus, 1990.

7. Jlacmyxin 10.0., Boponog C.A. Opraniuna ximis. — JIsBiB: LlenTp €Bpomny,

2006.
8. Peymos O. A., Kypy A. JI., Bymun K. II. Oprannueckas xumus: B 4 4. — M.:
BMHOM. JlaGoparopus 3nanuii, 2004 r.

9. Yupea B. A., Apmoniox C. M., Toarkauosa H. B., 3emnsxkos O. €. Opraniuna
ximig. JIsBiB: baK, 2009.

JlonaTkoBa:
1. lpwk B.I., Kapyes B.I., Xuna B.Il. Kypc OpraHM4eckol XuUMHH.
buonoruueckue acnektsl. — Cumdeponoib: UIT «Daktopy, 2007.
2. Kosmynenko B.O. 3aranbHa cTepeoximisi (2-€ BUIAHHS, MepepoOsieHE).
[ligpyyHuUK 7151 CTYIEHTIB BUIIMX HaBYaiabHUX 3akianiB. K., Konmgop, 2005.

3. Moicoynw Jic., MunncK. Xumus reTepouKINIeCKUX coernHeHuit. — M.: Mup,
2004.

4, lllabapos IO.C. Oprannyeckas xumus. M., Xumus, 2002.

5. Opranukywm. [Ipaktukym no opranndeckoit xumun. B 2 1. — M.: Mup, 1992.

6. Cauxc I1. MexaHu3Mbl peaklivii B oprannueckoit xumuu. — M.: Xumus, 1991.

7. Ilomanoe B.M. Ctepeoxumusi. — M.: Xumus, 1988.

8. Kepu @., Canobepe P. YrnyOnéHnblii Kypc opranudeckoit xumuu. B 2 1. M.
Xumus, 1981.

Q. Hecmeanos A.H., Hecmesinos H.A. Hauana oprannueckor xumuu: B 2 k1. — M.,

JI.: Xumus, 1969-1970.
10.  Clayden J., Greeves N., Warren S., Wothers P. Organic Chemistry, 1st ed.,
OxfordUniversity Press, New York, 2001.

OIBNYHA XIMIA

1. Janusnvc @., Onboepmu P. ®uznyeckas xumus. — M. Mup, 1978. — 646 c.
2. Omxunc 1. ®uzndeckas xumus B 2 1. — M., Mup, 1980. — 1. 1 — 580 c.; 1. 2 — 584 c.

40



=

CoOoNOGORWLN

Kypc dusndeckoit xumuu /moxa pen. A.U. I'epacumosa, B 2 1., M. Xumus,. 1. [ -1970,
592c.; 1. 11 - 1973, 623c.

Cmpombepe A.I'., Cemuenxo /].11. ®uznueckas xumus. — M., Beicias mkosna, 1999. —
527 c.

Toebun M.B. ®usnueckas xumus. — K., 1975.

Ayumupcoxuii B.K. ®i3nuna ximis.- K., Ilepyn, 2005. 500c.

XIMIA BUCOKOMOJIEKYJIAPHUX CITOJIVK

I'emvmanuyx FO.I1. Tlonimepra XiMmis. (4. 1. Panukanpaa nosiimepusaris).- K.,
1999.

Z. FIOljanczykiS. Penczek. Chemria polimerow t. 1-3. Warszawa. 1995-1997.
Kupees B.B. BeicokOMONEKYIsIpHbIE cCOeIUHEHUS.- M., 1992.

Oyouan Joc. OCHOBBI XMMUH MOJIUMEPOB. - M., 1974,

Tazep A.A.Ouznuko-xumus noaumMepoB.- M., 1968.

Llyp A.M. BeicOKOMOJIEKYIJISIpHBIE coenHEeHUS.- M., 1981.

bapmenes I'M. ®u3nka 1 MeXaHHKa ONIUMEPOB. - M., 1983

Epycanumcxuii b.JI. Tlporiecchl HOHHON TomMepu3anuu.- J1., 1974,
Sunvbepman E.H. Tlpumepsl W 3a7auyd MO XUMHUHM BBICOKOMOJIEKYJISIPHBIX
coequHeHui. - M., 1984.

10.Kenneou /[orc. Katnonnas nmonumepuzarus. - M., 1978.
11.ITpakTukyM no xumuu u pusuke moaumepos. / [Tox pen. npod. Kypenkora B.D.

-M., 1990.

12.Cokonog JI.b. OCHOBBI CHHTE3a TIOJIMMEPOB METOJIOM TMOJIUKOIICH AN, -M.,

1979.

13.Vckos L A., €pemenxo B.B., Ileniwenxo C.C., Huxcnux B.B. Konoinna ximis 3

ocHoBamu (izuko-ximii BMC. - K., 1988.

14 . Dunuknonenus moauMepos T. 1-3. -K., 1973-1975.

41



