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MMOACHIOBAJIBHA 3AIIMCKA

Berynauit icmt 3 ¢axy 3a crnemiambHicTio 102 «XiMmis» Mae 3a MeTy 3°sicyBaHHS piBHSI (axoBHX
KOMITETEHTHOCTEH, TEOPETHYHHUX 3HAHb 1 IPAKTUYHUX HAaBUYOK aliTYypI€HTIB 13 0a30BHX Ta ClELialli30BaHUX XIMIYHUX
MUCHWIUTIH; BHU3HAYCHHS TOTOBHOCTI BCTYNHHUKIB IO 3aCBOEHHS IPOTPaMH IiATOTOBKH HAyKOBO-TIEAATOTIYHUX i
HAYKOBHX KaJpiB BHUIIOi KBami(ikamii, ska BigNOBigae TPEeThOMY (OCBITHbO-HAYKOBOMY) PIBHIO BHINOI OCBITH Ta
BOCBMOMY KBaui(ikamiifHOMy piBHIO 3a HamioHanpHOIO paMkoro KkBamigikamiii. BerymHmii icut 3 daxy 3a
crewianbHicTio 102 XiMisi, TpoBoguThCs Y (OPMI YCHOT'O €K3aMEHy, MiJl Yac SKOTr0 KOXKeH abiTypieHT Jae BiIIOBIAL Ha
TPU NHUTaHHS, BMilleHi B oOpaHoMy HuM Oineti. Jlo mporpamu ¢daxoBoro BcrymHOro BunpoOyBanHs y 2021 poui
BKJIIOYCHI y3arajbHEH| MUTaHHS 3arajbHOi, HEOPTaHigyHOl, OPraHigyHOi, aHATITHYIHOI, (Pi3MUHOI Ta KOIOIAHOT XiMil.

Kopucrylouncy mporpamoro, CTYAEHT MOXKE MOTIMOJIEHO CaMOCTIMHO BHMBYAaTH OKpEMi XiMi4HI HpoOJIeMH.
[Iporpama MiCTUTH HIMPOKHIA CIIMCOK PEKOMEHIOBAHOT JIITEPaTypH, SIKMI MOTPIOHO PO3IIISAATH TUIBKH SIK OPIEHTOBHUIA;
JUISL TIIATOTOBKU JI0 (haxOBOTO BCTYITHOTO BUNPOOYBaHHS MOXKHA OOMEXHTHCH OLTBII BY3bKHM IEPENiKOM NOCIOHHKIB,
10 BIJINOBIAAIOTH BUMOTaM JaHOI IPOTPaMH.

3AT'AJIBHA XIMIA
1. ATOMHO-MOJIEKYJ/ISAIPHE BUEHHSI

OCHOBHI TTOJIOXKEHHSI aTOMHO-MOJIEKYJISIPHOTO BUeHHs. OCHOBHI XiMIYHI TIOHATTSI — €JIEMEHT, aTOM, MOJICKYJIa.
Ipocti pewoBunm, anotpomis. CxiragHa pedoBrHA. BiTHOCHAa aTOMHA i MOJIEKYyJsipHA MacH. 3akoH ABoraapo. Mob.
Monsipauit 06’em raszy. Crama ABoragpo. OCHOBHI 3akoHH Ximii. 3akoH 30epekeHHS MacH. B3aeMo3B's30k Macu Ta
e”eprii. [ToHATTS Tpo medekT Macu. 3aKOH CTANOCTi CKIIaxy. 3aKOH €KBiBaJeHTIB. EXBIBAIGHTH MPOCTHX 1 CKIIaTHIX
PEYOBHH.

2. BYJJOBA ATOMA

OcHOBH KBaHTOBOI MexaHiKH. KopmycKymspHO-XBHJIBOBHH Oyaii3M BHUIpoMiHIOBaHHS. PiBHsHHA [lnanka.
®otoedexr. Crnekrpu aroma. Teopis aroma [igporeny 3a Bopom i cnekrp aroma [imporeny. KopmyckyisipHo-
XBHJIBOBHH JlyanisM 4acTHHOK. XBuii nie bpoiins. [IpuHumn HeBusHaueHocTi ['elizenOepra. KBaHTOBiI umcna sik
napamMeTpH, 10 BU3HAYAOTh XBHILOBY (yHKI0. ['050BHE 1, opOitanbHe /, MarHiTHe /, KBAHTOBI 4mciIa. ATOMHI
opOitani (AO). Di3n4HUI CMUCIT KBAaHTOBUX YHCEN: KBAaHTYBaHHS €HEPrii eleKTpoHa, HOro opOiTaIbHOIO KyTOBOTO
MOMEHTY 1 OpOITaIbHOTO MarHITHOrO MOMEHTY, BHJ] aTOMHHUX -, p- 1 d- opOiTaiei.

BararoenextponHi aromu. Tpu mnpuHmmMnu 3anoBHeHHS AQO: TpPHHOUI HalMEHIIOl eHeprii, NPHHIMII
BukitodeHHs [laymi, mpasuo ['yana. [lopsmok 3amoBHerHsT AO. [IpaBrina KineukoBcekoro. EnexTponHi ¢popmyw.

Hesxi BmactuBocTi atomiB. ATomHi pamiycu. [lorenmianu ionizamii. CHOpimHEHICTH IO €EKTpOHA. YMOBHI
HoHHI paaiycu. BimHocHa enekTpoHeraTuBHICTh. MarHiTHI BiIacTUBOCTI aToMiB. [liamMarmeTusMm, mapamaraeTusm. Sapo
atoma. IIpoToHn, HEHTPOHM Ta iHIII ellEeMEHTapHI YaCTHHKH. 3apsa i Maca siapa. XiMiYHHHA €JIeMEHT K CYKYIHICTh
130TOIIB.

3. MEPIOIMYHUI 3AKOH /I.I. MEH/IEJIEEBA. BYJIOBA ATOMA

CydacHe (opMyJrOBaHHS MEPIOAMYHOTrO 3aKoHy. IlepiofuYHICTh 3MIiHM BJIACTUBOCTEH €JIEMEHTIB SIK IPOSB
NepioAMYHOCTI aMiHM eJIeKTPOHHMX KoHQirypauiil. IlepiognyHa cucTema SK BUpPaXEHHS MEPIOAWYHOTO 3aKOHY.
Crpykrypa mnepionmuHoi cucremu. Ilepiomm i1 rpymu. Enekrponni koHdirypamii aromiB. CHiBBiJHOIICHHS MiX
HOMEpaMH TepioAy i TPymH HEepioJUYHOI CHCTEMH Ta CIEKTPOHHOI OyI0BOIO aToMiB. OCOOIMBOCTI €ICKTPOHHUX
KOH(]Irypamiii eneMeHTiB y TOJNOBHHX 1 NOOIYHMX minrpynax. EnexkrtponHi ¢opmynu. 3MiHa aTOMHHMX pajiycis,
MMOTEHIliaNliB 10Hi3amii i BeNWYWH CHOPITHEHOCTI IO eJEeKTpOHa B Tpymax i1 mepiogax. BHyTpimrHS i BTOpHMHHA
MIePiOANYHICTh. 3aJIeKHICTh XIMIYHUX BIACTUBOCTEH eJIeMeHTa BiJl HOTO MICIISl B IIEPIOAMYHIN CHCTEMI.

4. XIMIYHUM 3B'SI30K

OCHOBHI XapaKTEpPUCTUKH XIMIYHOTO 3B'A3KY: JOBXHHA 3B'S3Ky, eHepris 3B's3ky. OCHOBHI THIM XiMI9HOTO
3B'A3KYy: KOBaJeHTHWI Ta #oHHuil. EdexruBHuil 3apsa atoma B Monekyni. [lomsipHicth 3B's3ky. Enextpuunmuii
OUMONBHUAN MOMEHT 3B'S3Ky 1 MOJIEKylTM B MiJIOMy. EJEKTpOHEraTuBHICTh eneMeHTiB. CTymiHb OKHCHEHHS.
Koopaunariiiine yncio. Crexiomerpuuti Gopmynu i crpykrypa croiyk. [3omepis. BanentHicts. KoBaneHTHICTh aToMa,
SIK YHCJIO YTBOPEHUX HUM JIBOXEJIEKTPOHHHX 3B'A3KiB. KoBaseHTHuit 38’ s130k. MeTo/ BaeHTHUX 3B's13KiB (B3). ®iznyna
CYThb METOJy: YTBOPEHHSI JIBOLIEHTPOBHX 1 JABOXEJIEKTPOHHHX 3B'S3KiB, IPUHLMUII MaKCUMalbHOrO nepekpusanHs AO.
MexaHi3MH YyTBOPEHHSI KOBAJIEHTHOTO 3B's13Ky: OOMIHHUI i JOHOpHO-akuenTopHuil. KoBaJeHTHOCTI aTOMIB eJIeMEHTIB
1-ro, 2-ro i 3-ro nepioxis.

Teopist HanpaBIeHNUX BaJeHTHOCTeH. HacndayBaHICTh, HAMPSAMIICHICTD Ta MOJSPU30BHICTh KOBAJICHTHOTO 3B’ SI3KY.
lNopumuszarnis AO. Tunm ribpuam3arii i cTepeoxXiMis MOJIEKYI Y CBITII ysaBiIeHs MeTony B3. o- i - 3B'13ku. KpaTtHicTh
(mopsimok) 3B'si3ky. JlemokamizoBaHi m-3B's3ku. OcHOBHI monoxeHHs MMO (MeTon MONEKYISpHUX oOpOitaeit).
EnextponHi popMys TOMOHYKJIEapHIX MOJIEKYJI, yTBOPEHHX efleMeHTaMH | 1 2 mepiomiB.

Wonnnit 38’s130k. Kationn i aHioHM B MONeKy/Iax i TBepaux peuosuHax. O61aCTh 3aCTOCYBAHHS HOHHOT MOJIEIT.
HemoyxnuBicTh iCHYBaHHS y MOJIEKyNi Oararo3apsgHUX OJHOATOMHHX i0HIB. MeTamiyHMHA XIMI4HUH 3B 30K, HOTO
npupoja. Bogueswuii 38’s130k. BacTuBoCTI peYOBUH 3 Pi3HUM THIIOM XiMI4HOT'O 3B’S3KY.

5. OKMCHO-BI/THOBHI PEAKIIII

OKHUCHO-BIIHOBHI peakuii. 3MiHa CTYIEHS OKHCHEHHS €JIEeMEHTIB INpH XIMIYHHMX peakuisx 1 kinacudikaris
peaxiiii 3a miero 03Hakor. OKUCHUKHY 1 BITHOBHUKU. [IOHATTS MPO OKUCHO-BITHOBHUY MoTeHIlian. Poib cepenoBuia y
IIPOXO/PKEHHI OKMCHO-BITHOBHHX INPOLECiB. PIBHSHHS OKMCHO-BIIHOBHHX peakKlii Ta METOM 1X YpiBHIOBaHHS (METOAN
€JIEKTPOHHOTO OajlaHCy, METOJ HarliBpeakiii). HanpsiMiaeHicTh OKHCHO-BITHOBHUX PEaKIIii.



6. KOMIIJIEKCHI CIIOJIYKHA
Peaxuii kommiekcoyTBopeHHs. OCHOBHI MOJOXKEHHSI KOOpAMHAIIWHOI Teopii. KoMmiekcoyTBoproBay, Jiranim.
BHyTpiniss i 30BHIMHS chepr koMmIuiekcy. Koopaunariiine 4iucio KOMIUIEKCOYTBOPIOBada. 3apsii KOMIUIEKCHOTO HOHa.
Xapaktep XiMIYHOTO 3B'A3Ky B KOMIUICKCHHUX CHOIyKaX. XapakTep eNeKTPONITHIHOI AUCOMiaIlil KOMIUICKCHUX CITOIYK.
CrifikicTh KOMIUIEKCIB ¥ po3unHaX. [IoHATTS mpo KOHCTaHTY HecTikocTi. Knacugikamis KOMIUIEKCHUX CIIONYK Ta iX
3HAYCHHS.

HEOPI'AHIYHA XIMIA

EJEMEHTHU I'OJJOBHUX HIATPYII HEPIOANYHOI CACTEMHU
1. T'TAPOTEH

Micue T'izporeny B nepioauyniii cucremi. bynosa aroma. [3otonu [Nigporeny. XapakTepucTHka JBOXaTOMHOT
MOJICKYJIH BOJHIO. [IpoMHUCIIOBI 1 1abopaTopHi crnocodu a00yBaHHS BOMHIO. Di3WyHI 1 XIMIYHI BIACTHBOCTI BOIHIO.
INigpumu MetatiB 1 HEMETaliB, IX BJIACTUBOCTI.

2. EJJEMEHTHY IOJIOBHOI HNIJATPYIIA VII TPYIIHA

3arajpHa XapakTepUCTHKa BIIACTUBOCTEH eJleMeHTIB rojoBHOI miarpynu VII rpymnu 3a micuem ixX y nepioanuHii
CHCTeMI 1 E€JIEKTPOHHMMH KOHQirypamismu atomiB. CTymeHi OKHCHEHHs eleMeHTIB. XJop. 3HaxopKeHHs XJIopy
npuponi. oOyBarnsa xnopy. @i3udHi Ta XiMidHI BIAaCTUBOCTI XJI0py. B3aemomis xmopy 3 BogHeM. MexaHi3Mm nepediry
i€l peakuii. OKCUTEHOBMICHI KHUCIOTH XJIOpY Ta iX coii. 3arambHa XapakTepucTuka BiactuBocteii dayopy, bpomy,
Mony. 3anexHicTh BIACTHBOCTEH NPOCTHX PEUYOBHH, TiAPOreHHHX i OKCHIHHHX CIIONYK TAlOreHiB BiJ BETHUMHH
3apsay siIep aTOMIB.

3. EJIEMEHTHU I'OJIOBHOI IIJITPYIIU VI T'PYITH (XAJIbKOTEHH)

3aranpHa XapaKTepUCTHKA BIACTUBOCTEH €JIeMEHTIB TONIOBHOI miarpymnu VI rpynm 3a miciieM ix y nmepioandHini
CHCTEMI 1 €JIEKTPOHHUMH KOH(Qirypauismu atoMiB. CTyNeHI OKHCHEHHS aTOMIB €JIEMEHTIB.

Oxcuren. 3HaxomkeHHs: y npuponi. [lositps. OO'emMHuidi 1 BaroBuil ckian moBiTps. Pinke mositps, ioro
BJIACTUBOCTI 1 MPAaKTUYHE BUKOpUCTaHH:. J[0oOyBaHHs KuCHIO. Poyib KuCHIO y mpupofi i TexHini. EnextpoHna Oyaosa
MoOJIeKyJT KucHI0. Di3uyHi 1 XiMiYHI BIACTHBOCTI KHUCHIO. B3aeMolist MPOCTHX 1 CKIIAHUX PEYOBUH 3 KHCHEM. BoHeBi
cnonyku Oxcureny. Boma i mepexcuy okucureHy. OKHCHI 1 BiJHOBHI BIIACTUBOCTI INEPOKCHAY TiJpOreHy, HOro
KHCJIOTHI BiIacTUBOCTI. AnoTporist Okcureny. O30H, (i3nyHi 1 XIMi4HI BIACTHBOCTI.

Cyasdyp. 3HaxomkeHHs y mpuponi. JoOyBamnsa. ®Pismgni i ximiuHi BiIactuBOCTi cipkd. [imporeHHi i
okcureHoBMicHI crnonyku Cynbdypy. Hiokcun cymedypy. CynbditHa kucimora [JoOyBaHHS Ta iX BIIACTHBOCTI.
Tpuokcun cynbdypy. Cynbbarna kucnora. EnekrponHa OynoBa 1 reomerpis MoJjekyn. BiactuBocTi cynbdarHoi
kucnotu Cynbgaru. lo0yBaHHs cyab(paTHOT KUCIOTH B TPOMHUCIIOBOCTI. OeyM.

3arampHa xapaktepucThka BracTuBocTei Ceneny, Temypy. 3aieXHICTh BIIACTHBOCTEH MPOCTHX PEYOBHH,
TIJIPOTCHHUX 1 OKCUTCHOBMICHHUX CITOJIYK BiJl BEIMUUHU 3PSy SCP.

4. EJEMEHTH I'OJIOBHOI IIJITPYIINA V T'PYIIA

3arajpHa XapakTepPUCTHKA BIACTUBOCTEH €JIEMEHTIB T'OJIOBHOI MiArpynu V IpynH 3a MicleM iX y HepioandHii
CHCTEMI 1 eJIeKTPOHHUMH KOH(Qirypauismu atomiB. CTyIeHI OKUCHEHHSI €IEMEHTIB.

Hirporen. Hitporen y npupoai. ®i3uuni Ta XiMiuHi BractuBocTi azory. Cnomyku Hitporeny 3 I'inporenom —
amiak, rizpasuH. ExekrponHa OymoBa i reomeTpist Monekynu amiaky. BrnactuBocti BogueBux cnonyk Hitporeny. Coui
amoHito. Oxcumu HiTporeHy. BmactmBocti HiTpuTHOI kucmotu. Hitputm, ix BuactuBocti. HirpatHa Xucnora.
Enexktponna OynoBa i reomerpiss monekynu. BrmactmBocTi HiTpaTHOI KHCIOTH. B3aemomiss HIiTpaTHOI KHCIOTH 3
Metanamu. HitpaTu, ix BaactuBocTi. A30THI JOOpHUBa.

®ocdop. 3HaxoKEHHs y IPUPO/Ii, 100yBaHHsI, BIACTUBOCTI, 3acTocyBanHs. HaliBaxxusinn crionyku ®ocdopy.
docdarni kucnory, pocdaru, ix 3acrocyBanus. Docdarhi 1oOpuBa.

3aranpHa XapakTepUCTHKa BIacTuBocTel Apceny, Ctubiro, bicmyTty.

5. EJEMEHTH I'OJIOBHOI MIATPYIIA IV TPYIIN

3arajpHa XapaKTEPUCTHKA BJIACTHBOCTEH €JIEMEHTIB T0JIOBHOI miarpynu IV rpynu 3a Micuem ix y nepioanuHiit
CHCTEMI 1 €JIEKTPOHHUMH KOH(Qirypauismu atoMiB. CTyNeHi OKUCHEHHS aTOMIB €JIEMEHTIB.

Kap6on. Kap6on y npuposi. Anotponni Bugosminu Kap6ony: anmas, rpadir, kap6in. Ix ctpykrypa. ®isuumi i
XiMi4iHI BJIaCTHBOCTI, 3acTocyBanHs. Okcnan kapOoHy. Enexkrponna OyoBa i reoMeTpist MOJIEKYIIH J1iOKCHAY KapOoHYy.
JoOyBanus 1 BmactuBocti. KapOboHatHa xucnora. Kapoonartn.

Cuuniniii. 3Hax0omKeHAs y npupoxi. ®ismyHi i Ximiudi BnactuBocti. Okeua cuiimiro. JJoOyBaHHS i BIACTHBOCTI.
CumikatHi kucnmotu. Cwuiikata. CKiIo, IEMEHT, KepaMika. 3arajibHa XapaKTEepHCTHKa BiacTuBocTeil ['epmadito,
Cranymy, [LmtoMGymy.

6. EJJEMEHTH I'OJIOBHOI HIJArPYIIXA VIII TPYITHA

Micne eneMeHTIB y mepiognyHii cucteMi. 3Haxo/keHHS iX y mpupoai. Crnocobu ix BumineHHs. EmekrpoHHI

CTpyKTypH aroMiB. DiznuHi BracTUBOCTI npocTux pedoBuH. Orsig cnonyk Keenony 1 Kpuntony.
7. 3ATAJIBHI BIACTUBOCTI METAJIIB

Micue meraniB y nepioguyniii cuctemi. [Ipupoaa meraniynoro crany. CTpykrypa MeTtainiB. THUIIN KpUCTaTIYHUX
rpatok. Di3uyHi BIACTUBOCTI MeTajiB. 3arajbHa XapaKTEpPUCTHUKA XIMIYHMX BJIACTUBOCTEH MeTaniB. XiMiyHa
aKTHBHICTH MeTaniB. Koposis MeraniB sk OKHCHO-BITHOBHMH mponec. Criocobu 6opotsbu 3 Koposiero. Meramn sik
BiTHOBHMKH. Psin Hanpyr meraniB. HaiiBaxxmuBimni cnocoou no0yBaHHs MeTtaiiB 3 pya. Cruiasy.



8. EJJEMEHTH I'OJIOBHOI NIATPYIIN 1 TPYIIH

3arajpHa XapakTepUCTHKa BIACTUBOCTEH €JIEMEHTIB rojoBHOI miarpynu I rpynu 3a Micuem ix y mepioandHiit
CHCTeMi i eJEeKTpOHHUMHU KoHdirypamismu atomiB. CTymeHi OKHCHeHHs aToMmiB enementiB. Harpiii, Kamiif. Ix
noOyBaHHS, (i3muHi 1 XiMmiuHi BiactuBoCTi. JloOyBaHHA 1 BIACTUBOCTI iX TiAPUAIB, OKCHIIB 1 TiIPOKCHIIB.
Hatiaxxnueimi comi. Kaniitai moopuBa.

3aranpHa XapakTepucTrKa BractuBocteit Jlitiro, Pybimiro, Lesiro.

9. EJJEMEHTH I'OJIOBHOI HIJATPYIIA II

3aranpHa XapaKTEePHUCTHKA BIACTHBOCTEW e€leMeHTIB rojoBHOI miarpynu I rpymm 3a micuem ix y mepioandHin
CHCTeMI Ta eNeKTPOHHMMHU KoHpirypamisimu aromiB. CTyneHi OKHCHEHHs aTOMIB ejeMeHTiB. bepuniii, MarHii,
3HAXO/pKEHHs y mpupoai. Criocodu 100yBaHHS, HaWBaKIIHUBIII BIACTHBOCTI 1 3acTOCyBaHHSA. OKCHAM 1 TIAPOKCHIH,
J00YBaHH 1 BIACTUBOCTI iX.

Jlyxnozemensni metann — Kaunpiiid, Crponuiid, bapiit. 3naxomkenns y npupoai. JJoOyBanns. PizuuHi i XiMivHi
BIIACTHUBOCTI MeTaiB. OKCUIH 1 TiJPOKCUIH JTy>)KHO3eMeIbHUX MeTaliB. Comi. TBepaicTh Bou i crtocoOu 11 yCYHEHHS.

10. EJIEMEHTH I'OJIOBHOI HMIJATPYIIU 111 TPYIIHN

3aranmpHa XapakTepucTHKa. BrmactuBocTi eneMenTiB rojoBHOI miarpynu Il rpymum 3a micuem iX y mepiogndHiii
CHUCTEMI 1 eIeKTPOHHUMH KOH(QIrypamisMu atoMiB. CTyIleHi OKHCHEHHS aTOMIB €JIEMEHTIB. ANFOMiHIN. 3HAXOMKEHHS Y
npuponi. Bupobuunreo amrominito. @i3mgHi i XimiuHi, BractuBocTi. AmomMorepmis. CruiaBu amomiHito. Okenp i
TiAPOKCH]] ATFOMIHIFO. Ix BracTuBOCTi.

3araipHa XapaKTEPHUCTHKA IPOCTUX PEYOBHH, OKCHAIB 1 TIAPOKCHIIB, sKi yTBOpioe bop i ememeHTH poauHH
Iamiro.

EJEMEHTHU NOBIYHUX MIIIPYI MEPIOAYHOI CHCTEMHA
1. EJEMEHTHA NOBIYHOI NIJITPYIIH I TPYIIHN

3arajpHa XapakTepUCTHKa BJIACTUBOCTEW eJleMeHTIB moOiyHoi miarpynu I rpynu 3a Micuem ix y nepioanuHii
CHCTEMI Ta €JEKTPOHHUMHM KOHQirypamismu aroMiB. CTyneHI OKMCHEHHS aTOMIB €JeMeHTIB. BiacTuBocTi mpoctux
PEUYOBHH, OKCUIB, TiAPOKCHIIB 1 conelt Kynpymy, Aprentymy, Aypymy.

2. EJJEMEHTHU MOBIYHOI MIATPYIIH 11 TPYITA

3arampHa XapaKTEPHCTHKA BIACTHBOCTEH eleMeHTiB mobiuHoi miarpymu Il rpymm 3a Miciem iX y mepioandHii
CHCTEMi Ta ENEeKTPOHHUMH KoHQirypamismMu atomiB. CTyNeHI OKHCHEHHS aTOMIB €JIEeMEHTIiB. BiacTWBOCTI mpocTux
PEYOBUH, OKCHIIB, TimpokcuiB i conelt Luuky, Kagmiro, Mepkypiro.

3. EJIEMEHTH IMOBIYHOI IMIITPYIH VI T'PYIIN.

3arapHa XapaKTepUCTHKA BIACTUBOCTEH eneMeHTiB mobiyHoi miarpynu VI rpymnwm 3a miceMm ix y mepioguyHii
CHCTEMI Ta eJISKTPOHHUMH KOH(pirypanisimu aroMiB. CTyneHi OKUCHEHHS aTOMIB €JIEMEHTIB.

XpoM. 3HaXO[DKEHHS y MpUpoi, 100yBaHHs, Qi3U4HI Ta XIMIYHI BJIaCTHBOCTI, 3acTocyBaHHA. CIUIaBH XpoMy.
Hatipaxnupimi cronykn Xpomy. CTyHeHI OKHUCHEHHS, IO MPOSBISIOTECS XPOMOM. 3MiHA KHCIOTHO-OCHOBHHX
BJIACTHBOCTEH TiAPOKCHAIB. XapaKTEpHUCTHKa OKHCHO-BIIHOCHMX BJIACTUBOCTEH CHONYK Xpomy. 3arajbHa
XapaKTepUCTHKA BIacTuBOCcTel Momnioneny i Bomsdhpamy.

4. EJJEMEHTHU NMOBIYHOI MIATPYIIA VII TPYIIA

3aranpHa XapaKTepPHCTUKA BIacTUBOCTel mobiuHoi miarpymu VII rpymu 3a Miciiem ix y mepiogudHiil cuctemi ta
eIeKTPOHHIMH KOH(piryparmismu aroMiB. CTylieHi OKHCHEHHS aTOMIB €lleMeHTiB. MaHraH. 3HaXOKEHHS Y TPUPOII,
noOyBanHsA. Di3WyHI 1 XiMiUHI BIacTHUBOCTI, 3acTocyBaHHA. CIniaBu Mapramioo. HaiiBaknmmpimi cromyku MaHraHy.
CrymeHi #loro okucHeHHs. 3MiHa KUCIIOTHO-OCHOBHUX BJIACTHBOCTEH TiAPOKCHIIB. XapaKTePHCTHUKA OKHCHO-BITHOBHIX
BJIACTUBOCTEN CIIOJYK MaHrany.

5. EJJEMEHTH INOBIYHOI MIIIPYIH VIII TPYIIHA

3arajpHa XapaKTepUCTHKA BIACTHBOCTEH enemeHTiB noo6iyHol miarpynu VIII rpynu 3a micuem ix y nepiogudHii
cucTeMi 1 eJleKTpOHHUMHU KOH(irypanisiMu atomiB. CTyleHI OKHCHEHHsSI aTOMiB eyeMeHTiB. DepyM. 3HaXOIDKEHHS Y
npuposi, GpizuyHi Ta XiMivHi BiaactuBocti. Okenau, rigpokeuan i coni @epymy. TexHiuHi cnocobu no0yBaHHs 3aii3a i
Horo crmiaBiB. 3arajibHa XapaKTEPUCTHKA BJIACTUBOCTEH MPOCTHX PEYOBHH, OKCHIB, TiJpOKCHAIB 1 conelt Kobanbty i
Hikomy. KopoTka xapakrepucTiKa BIaCTHBOCTEH INIATHHOBUX METAIiB.

OPI'AHIYHA XIMIA
1. BCTYII

[Ipemmet opranigaoi XiMii. BHHUKHEHHS i PO3BUTOK OpTaHIYHOI XiMii.

OcHoBHI TONIOXKEeHHA Teopil Ximigaoi OymoBu O.M. BytnepoBa. B3aemHmII BIJIMB aTOMIB y MOJIEKYII
(mpuktagy). MonekyIsipHi 1 CTPYKTYpHi (OpMyIH.

Bumu crpykrypHOi i30Mepii: i30oMepiss KapOOHOBOTO CKeJeTa, i30Mepis MOJOXKEeHHA (yHKIIOHATBHUX TPYII,
tTayToMmepis. Buan mpoctopoBoi i3omepii: reomerpuyHa (LMC-, TPaHC-), ONTHYHA 1 MMOBOpOTHAa (KOH(pOpMAIiiiHa).
IIpuknanu.

Enexrponna O0ynosa aroma KapOony. ['iOpuauzaitisi s-i p- €leKTpOHIB: TpH BaJICHTHUX cTaHu aroMa KapOony.

B3aemunii BiuB atomiB y Monekyuni. [naykuifiauii edekr (I): Buan innykuiiianx edexris. [puknanu. Edekr
crpsbkeHHs (Me3oMepHui edekT). Bunu mesomepHux edexris. [Ipuxmany.

Knacuoikanist opraniqyanx peaxuii [Ipuxiiaam pagukanbHiX, eeKTpoGUIBHEX 1 HyKI1eo]iIbHUX peareHTiB.



2. AJIKAHHA
Tomomoriunmii  psin. I3omepis. Homenkmarypu: icropuyHa, panioHaJbHa, CHCTEMaTH4HAa, MDKHapoJHa
(IFOITAK). ByrmneBomueBi paamkanu, ix i3omepis. IIpocropoBa i enekTpoHHa OyqoBa MOJIEKYJ METaHy Ta €TaHy.
Metoau noOyBaHHs ankaHiB. Qi3u4HI i XiMIYHI BIACTUBOCTI alKaHiB. Peakii 3aMimeHHs (TaloreHyBaHHs, HITPYBaHHS.
Pagukansamit Mexanism). Hadra, ii cknan. IlepepoOka Haptu. @pakimiitna neperonka. HaitBaxxmuBimi HaQTONPOIYyKTH:
OCH3WH, NW3eNbHE TIaJNBO. PeakTWBHE ManmBO, rac, MacTWIbHI Macia, MacTmwia, Oitym. OKTaHOBE YHCIIO.
Awntuneronaropu. KpekiHr i BUIM KpeKiHT-TIPoLeCy: TepMIUuHHUN 1 KaTaliTHYHUIL. ApoMaTu3aliist HaQTOPOAYKTIB.
3. AIKEHHA
I'omonoriunuii psin, i3omepis, HOMeHKIaTypa. EmexkTtponHa OymoBa eTHICHOBHX BYIJTIEBOIHIB. ['eomerpuuHa
(umc-, TpaHc-) i3oMmepis TOMOJIOTIB eTwieHy 1 Horo mnoximHux. Meronu moOyBaHHst ankeHiB (i3 chupTiB, i3
raJoreHONoOX1IHUX; npaBwio 3aiiieBa). Meroau n00yBaHHS ETUICHOBUX BYIJIEBOAHIB Y MPOMHCIOBOCTI. XiMi4Hi
BIIACTUBOCTI. ENeKTpoQiIEHUI MeXaHi3M peakIiii NMpueaHaHHSA A0 MOJBIMHOTO 3B'S3Ky (IpUETHAHHS 1O MPOMIICHY
rajJoreHiB, TaJIOTeHOBOJHEBHX KHUCIOT, cyinbgarHoi kucioTth). [IpaBmno B.B. MapkoBHHMKOBa 1 TOSICHEHHS HOTO
TIOJISIPU3ALi€l0 T-3B's13Ky (cTaTHuHUK (pakTop) i CTIMKICTIO MPOMIXHUX KapOokaTioHIB (nmHaMiuHui Qakrop). Edekr
Xapama. ['amoreHyBaHHS, OKMCHEHHS i O30HYBaHHS aikeHiB. SIkicHi peakmii Ha kpaTHi 3B's3ku. [lomimepm3amis
onedinis. [TomieTnen, NOMMPOIiNEH; IX BIACTUBOCTI i MPaKTHYHE BUKOPUCTAHHS.
4. AJIKIHA
TI'omonoriunuii psa. [3omepis. Homenkmarypa. Enexrponna OyzoBa i reoMeTpisi ameTHJIEHOBHX BYTJICBOIHIB.
3B'130K BaJIGHTHOTO CTaHy atoMa KapOoHy 3 HOTo eneKTpOHETaTUBHICTIO. 3anexHicTs BaactuBocteii C—H-3B'13Ky Bix
yacTKu s-opbitami B riOpuaHii opbitam aroma Kap6ony. Kucnorai BnactuBocti anerminerny. IIpommuciosi ciocobn
Jn00yBaHHs aleTwieHy (3 KapOiqy KaJbIlif0 1 TEPMOOKHCHHM KpEKiHrom MetaHy). ®i3uuHi Ta XiMi4HI BJIACTHBOCTI
JIKIHIB: peakuil npueananus, peakuis rigpatauii (M.I. Kydepos). Peaknii 3amimenns (auermieHinun). loOyBaHHs i
3aCTOCYBaHHS B IPOMUCIIOBOCTI OPTraHi4YHOTO CHHTE3Y XJIOPHCTOTO BiHIY, aKpUIIOHITPUITY, BIHIJIALIETATY.
5. JIEHOBI BYI'VIEBO/IHI 13 CIIPA’)KEHUMMU 3B'AA3KAMU
CyuacHi ysiBieHHS npo OynoBy 1,3-ankamieHiB i3 cHpsKCHUMHM NOABIHHMMH 3B'si3kamu. KoHdiryparis
MoJieKysn OyTanieHy. CxeMa NepeKpUBaHHS €JIEKTPOHHHUX XMap (T,m-cripspkeHHs ). [Ipomucnosi ciocobu cunresy 1,3-
Oyranieny (3 ermnoBoro crmpry — mpani C.B. JlebemeBa, 3 OyTaH-OyTHIIEHOBOI (pakiii KpeKiHry HadTH); CHHTE3
i3ompeHy (3 i30mMeHTaHy) i XJoponpeHy (3 anerwieHy). EnekrpodinpHA MeXaHI3M peakiiil MpueqHaHHS (TaloTeHiB,
TaJIOTEHOBOIHIB) 0 Ii€HOBHX BYTJIEBOAHIB. HaTypanpHMiA KayqdyK. Y sBIeHHS Ipo OyI0OBY MPHPOTHOTO KAYIYKY (IIHC-
noniizonpeny). CuHTeTHYHI Kaydyku (peakiii mosiMepu3amii i criBmojiMepu3aniii): OyTali€HOBUH, XJIOPOIPEHOBHA,
i3ompeHoOBHUH, cTepeoperyisipuuii, Oytanmien-ctuponsauid (CKC) 1 Oyramien-nirpwisanit (CKH). Bynkanizaris
Kay4yKy, Tyma.
6. TAVIOTEHOIIOXIJAHI BYTJIEBOJIHIB
JloOyBaHHSI TaJIOTEHOIOXIMHUX 3 aJKaHiB, CHUPTIB 1 ETWICHOBUX BYIJICBOAHIB. MeXaHI3MH peaxiii.
BukopucranHs TanoreHonoxXigHUX ankaHiB [y CMHTE3y CHONyK iHIIMX KiaciB (CUPTIB, aMiHiB, npocTHx edipiB —
peakuist BinbsmcoHa). Mexanismu peakuiii HykineodiisHoro 3amimensst Syl 1 Sy2. [Ipasuno KopGioma. ITopiBHAHHS
peakuiiHol 31aTHOCTI TaJIOT€HOBOIHIB Yy peaklisiX HyKi1eo(iIbHOrO 3aMimieHHs. HaliBaknuBili NpelCcTaBHUKH
TAJIOTEHOMOXITHUX aJIKaHiB: METHWIraloreHian, ximopodopM, HomodopMm, AUXIOPETaH, YOTHPUXIOPHUCTHH BYTIICIb,

¢bpeonn.

7. CIIMPTH

I3omepis. Homenxnatypa. @i3ndHi BIACTHBOCTI, BIUIMB HAa HHUX BOJHEBHX 3B'SI3KiB. XIMI4HI BJIACTHBOCTI.
KucnoTHi BmacTHBOCTI CHUPTIB. AJKOTONATH. 3aMIIIEHHS TiAPOKCHIY HAa Taloil; YTBOPEHHS €TepiB 1 ecTepis;
JNOOyBaHHS €THJICHOBUX BYIJIeBOAHIB. Peakuii ankinyBaHHs 1 anmioBanHs cnupTiB. Crocodu no0yBaHHs. OKUCHEHHS
QJIKaHIB, TiIPOJIi3 TaJoreHajKaHiB, TiJparaiis aJKeHiB, CHHTE3 CIHPTIB Ha OCHOBI KapOOHUIBHHUX CHONYK 3
BUKOPHCTaHHSM MarHifiopraniyHux crnosyk. [IpomuciioBi crocoOu noOyBaHHSI 1 3aCTOCYyBaHHS HaWBayKJIMBIILIUX
CIIMPTIB: METWJIOBOTO, eTmioBoro. OnepikaHHs, (i3WUHI Ta XiMiYHI BJIACTHBOCTI JBOX- Ta TPHOXaTOMHHUX CIHPTIB.
I'ninepun.

8. AVIBJEI'IAU I KETOHU

I3omepist 1 HOMeHkmaTypa. EnextpoHHa OynoBa KapOOHITBHOI TPYIH. PyXIHMBICTE 0-BOJHEBOTO aroMma.
JoOyBaHHS: OKMHEHHSM CIUPTIB, 3 KapOOHOBHX KHCIIOT Ta iX COJIeH, 3 TeMIHAIFHUX XJIOPHOXINTHUX, 332 PEAKIIi€I0
KyuepoBa. Ximiuni BracTHBOCTi: peakuii mnpuegHanHs (BoxHio, HCN, MarHifopraiHi9HHX CIIOJyK, CHHPTIB).
Hyxneodinpuuit MexaHi3M peakuiil mpueaHanHs. IIopiBHSIHHS peakIiifHOl 30aTHOCTI ajibAETiAiB 1 KeTOHiB. OKHCHEHHS
CIUPTIB Ta KeToHiB. DopManbierin, OUTOBHH anbierija, aneroH. [IpomMucioBi crocodu 00yBaHHS, 3aCTOCYBaHHSI.
[onidopmanbueria.

9. KAPBOHOBI KHCJIOTH TA X IIOXIJTHI

I3omepist i HOMeHKIaTypa. EnekTponHa OymoBa KapOOKCHIBHOI Tpynu. B3aeMHH BIUIMB KapOOHUIBHOI i
TIIPOKCHIBHOI TPyNn Yy KapOOKCWJIBHIH Tpymi Ta BIUIMB Ha KapOOKCHIIBHY TpYIly BYIJIEBOIHEBOTO paIKaily
(iHoykuiiauit edekr; p-m-cupspkenHs). KucioTHi BmacTHBOCTI KapOOHOBUX KHCIIOT, HOPIBHSHHS X 3 KHCIOTHHUMH
BIIACTUBOCTSMHU CIUPTIB. PyxmuBicTh o-BomHeBoro aroma. Crnocobu JoOyBaHHS: i3 CHHPTIB, AIBICTITIB i
raJloTeHaNIKaHiB (depe3 HITPWIX 1 depe3 MarHiHOpraHivHi CIIONyKH). BHPOOHUITBO CHHTETHYHOI OITOBOI KHCIOTH 3
anerwieny. I[loximai kapOoHOBUX KHCIOT. J{0OyBaHHS XIIOpaHTiApWAIB (mi€to m'ATH- 1 TpuxiopucToro ¢ocdopy),
AHTIAPUAIB KUCIOT (i3 XJIOPAHTIAPUAIB 1 colel KapOOHOBMX KHCIIOT) Ta iX 3aCTOCYBaHHS y PEaKIlisX aIliTyBaHHS
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cnupTiB 1 amiHiB. OzxepxxanHs, Gi3W4Hi Ta XIMIUHI BIACTUBOCTI aHT1IPUAIB Ta aMiJiB KapOOHOBHX KUCIOT. Onep>kaHHs
Ta BJIACTUBOCTI ecTepiB. MexaHi3M peakuii ecrepudikanii. HaliBaxnupimi NpeacTaBHUKU: MypalldHA, OLTOBA,
MAJIbMITHHOBA, CTEapUHOBA, OJICTHOBA (T€OMETPUYHA 130Mepisi), JTIHOJIEBA Ta JIHOJCHOBA KHCIIOTH. 3HAYEHHS BUIIUX
HEHACHYCHUX KHUCIOT JJIS MpOIeciB XUTTeHisuibHOCTI. Jlimian, ix kmacudikamis. Kupu (Tpuriminepuan). Ix Oyznosa i
cknaz. Tigponis sxupis. Muna. Fiaporenizauis sxupis. Crepunu, pochatuny. Ix Gionoriune 3HaueHHs.
10. OKCUKHUCJIOTHA TA OIITUYHA I3OMEPIA
OnTryHa i30Mepist OKCHUKHCIOT (MOJIOYHOi, BWHHOI, xXJopsbmyunoi). [lomspu3oBane cBiTino. OnTuyHa
aKTHBHICTh. ONTHYHI aHTUIIONH, PALleMaTH, JiacTepeoizomMepH, 1xX ¢i3uyHi i ximMiuHi BiacTuBocti. [Tpoekuiiini popmynn
E.®imepa. YTBOpeHHS panemaTiB TpH CHHTE31 1 CIOCOOM i1X pO3AUIEHHS Ha ONTHYHI aHTHNOAM (XIMIYHHH,
xpomarorpadiuHuii, 010XIMIYHUH, MEXaHIYHUH).
11. APOMATUYHI BYTJIEBOJHI
T'omomnoriunmii psin Oenseny. I3omepis i HomeHknaTypa. bynoBa mMonexynu Oenseny. [IpaBuwio apomaTHyHOCTI
E.Xrokkens. IIpommucioBi crnocodu moOyBaHHS O€H30iy, TOJNYOJy, €THJIOEH301y, i30MponiiOeH30:1y. 3HAueHHS
apOMaTHYHUX BYTJIEBOJHIB JUISl OPraHigYHOTO cHMHTe3y. MoHO3aMimeHi NoXiqHi OeH3eHy. [HayKuiiHMH 1 Me3oMepHHUN
e(eKTH eNeKTPOHOIOHOPHHUX 1 €IeKTPOHOAKIENTOPHUX 3aMiCHHKIB. [IOpiBHAHHS peakmiiHOi 3MaTHOCTI B PEaKIisix
enekTpodinpHOTO 3aMimieHHs. [IoHATTS mpo opieHTamiro B OeH3eHOBOMY simpi. OpTo-, mapa- Ta MeTa-Opi€HTaHTH.
PiBasHHS [ammera.
12. MOXIAHI APOMATHYHHUX BYTJIEBO/IHIB
MexaHi3M peakiiii enekTpodiIbHOTO 3aMillleHHs B apOMaTHYHMX BYIJICBOAHSIX HA MPUKIALl  peaxiin
HITpYBaHHA, CyJIb(QyBaHHS], AIKUTyBaHHS, TaJOT€HYBAaHHSA. | alOTEHOIOXiAHI apoOMATHYHOTO psxy. JlaHmroroswid
panuKaTbHUN MEXaHI3M peakLiil rajloreHyBaHHs y O14HMH JIaHIIOT. BiAMIHHICTD peakiifHOT 3/aTHOCTI rajoreHy B sapi
iy OIYHOMY JIaHII}O31 B MOJIEKyJIaX XJIOPOEH30I1y 1 XJIOpUCTOro OeH3miTy. ApoMaTH4HI HiTpo- 1 amiHocnonyku. bynosa
HiTporpynu. HitpoOenson, n1o0yBanHs. TpuHITPOTOIIYOJI, 3aCTOCYBaHHS SIK BUOYXOBOI PEYOBHHHU. AHIJIIH; €1eKTPOHHA
Oynosa; noOyBauHs ( peakmiero M.M. 3iHiHa); B3a€MHUI BIUTUB aMiHOTpymu i OeH30JbHOTO siapa. [lopiBHSIHHS
OCHOBHHX BJIACTMBOCTEH aHUIIHY 3 BJIACTUBOCTSMHU aMiHIB XXHPHOro psmy. Pi3uuHi Ta XiMiYHI BJIACTHBOCTI aHUIIHY.
3acToCcyBaHHSI apOMaTHYHUX aAMiHIB.
®cnomu. TexHiuHI cmocodm moOyBaHHS (eHONy i3 OCH30dy 3 BHKOPHCTAaHHAM IPOMDKHHX TPOAYKTIB:
xyopOeH3ony Ta izomnpomninden3ony. [TopiBHSHHSI KHUCIOTHHUX BIACTHBOCTEH (PEHOIIB, CIUPTIB i KAPOOHOBHUX KHCIOT.
@i3uuHi Ta XiMigHI BIaCTHBOCTI (peHOomy. J[BO- Ta TpHAaTOMHI (heHOINH.
13. CHHTETHUYHI BUCOKOMOJIEKYJISIPHI CIIOJIYKH
JloOyBaHHSI BHUCOKOMOJICKYJISIDHUX CIOJYK peakiisiMi mojiMepu3aiii Ta mnonikonieHcaunii. I[Tpukmam.
KapOonaHroroBi 1 TeTepoNaHIIOrOBI BHCOKOMOJIEKYJSIDHI CroNyku (npukiaau). HalBaknuBiini CHHTETHYHI
nojiMepu3aniiHi cMoiu (MOJIeTHIIeH, HOJNIIPOIJICH, IOJICTHPOJ, MOMIBIHUIXJIOPH, MOJIMETHIMETaKpuiar abo
opraHiuyHe ckio), ¢roporsactu. MexaHi3MH peakuiii monimepu3auii (pagukanbHUM Ta ioHHMI). [lpukmagw.
[Nonikonnencaniini cmonu. BupoOHHUTBO (eHonpopManbaeritHux cMoi. BHPOOHMITBO CHHTETHYHHX BOJOKOH
(xarpoH, J1laBcaH, HITPOH) 3 CHHTETUYHUX CMOJI. 3HAYEHHSI BUCOKOMOJIEKYJISIPHUX CITOJIYK.
14. BYTUVIEBOAU
Knacudikamis. Morocaxapuan. OnTryHa i3oMepist. Unciao onTuaHUX i30MepiB meHTo3 i rekco3. Cromyku D i L
pany. AHTHIONU, miactepeoizomepu, emimepu. Tayrtomepis. Myraporamis. KapOoHineHi 1 okucHi (a- 1 B-) dhopmu
MorocaxapuziB. @opmymun dimepa, Kommi-Tomnenca, Xeyopca, koHpopMmamiiHi (s o- i B-D-rimokosn). Peakii,
XapakTepHi Ui KapOoHUIbHOT (opMH (OKHCHEHHS TIIOKO3UW peakTuBoM DeriHra, amiadyHUM PO3YHHOM OKCHIY
aprentymy. Peakuii okucHux ¢dopm (MmerwmtoBanHHs). HaiiBaknuBilni npeacTaBHUKA MOHOCAXapHIIB: TIIIOKO03a,
¢bpyxTo3a, pubo3a, ae3okcrprbo3a. OCHOBHI eTanu po3najy IIIOKO3H B OpraHi3Mi. JIBa THIN [ucaxapuiB Ha MPHUKIA
MaJIbTO3H, Caxapo3H, JAKTO3H, 1eI00i1031; BIAMIHHICTh y iX XIMIYHHMX BJIACTHBOCTSAX Ta Oi0JOTiYHE 3HAYCHHS. Buir
BYIJICBOJM. 3arajibHa XapakTepucThka. Kpoxmaib, riikoreH, 1eiroiosa; ix OynaoBa. KucnotHuil i ¢pepMeHTaTUBHUIA
rizpoiiz Kpoxmaito (MPOMDKHI 1 KiHIEBI NMpoayKTH). ['iapomi3 1eirono3u, Horo 3HaueHHs. Baxiupimi mHOXimHi
LIEJIIONIO3H: M- 1 TPHHITPAT, U- 1 TPHALETHIILIENI0N03a, iX 3aCTOCYBaHHS sl JOOYBaHHS IJIaCTMAC, IITYYHUX BOJIOKOH,
BHOYXOBHX PEYOBHH, ILTIBOK. BUpOOHMIITBO BICKO3HOTO BOJIOKHA. PoJIb ByriieBoaiB y mporiecax KUTTEISIIBHOCTI.
15. TETEPOIIUKJIA I HYKJIETHOBI KUCJIOTH
[I'stuanenni rerepouukn (pypaH, TiodeH, mipoin); enekTpoHHa OymoBa iX MOJEKYJ, ofep:KaHHS, (i3WdHI Ta
Ximiuni Bractusocti. I'em. Ix Gionoriume 3mauenns. Illectwunenni rerepouukmu. Ilipuaus, HipUMiguH, MypHH.
[ipuMiaUHOBI 1 TypPUHOBI OCHOBH, IO 3yCTPidalOThCS B HyKJICIHOBHX KucioTax. Hykmeosumu i Hykneotuan. ATO i ii
pois B 00MiHI pedoBuH. bynosa HykneiHoBuX Kuciot. Bumu myxieinosux kuciot (JJHK, PHK), ix 6ynosa i ¢ynkmii.
Pemmikanii JIHK. Cuate3 PHK na IHK stk MaTpwiri.
16. AMIHOKUCJIOTH I BUIKA
Awminokucnoru. Knacudikauis. Anbda-amiHOKHCIOTH, X OynoBa, OloxiMiuHa poiib. 3aMiHUMI 1 He3aMiHMMIi
aminokuciotu. Ju- i mominentuam. [lentmanmii 3B's30k, ioro Oynosa. Ilpupomani menTuau (TiiyTaTioH, NMENTUAHI
TOpMOHHM Ta iX OiojoriyHa posb). binku, amMiHOKHCIOTHHH ckian. [lepBuHHA, BTOpMHHA, TPETHHHA 1 YETBEPTHHHA
CTPYKTypa OLIKOBOi MoyieKysi. bynoBa iHCyIiHy, puOoHyKIIeasu i reMoriob6iny. Di3nyHi i XiMiYHI BIaCTUBOCTI OUIIKIB.
BynoBa i1 mexanism xii ¢epmenriB. Ilonsarrs npo i3o3umu. Bymoa pubGocomu. MexaHism OiocuHTe3y OLIKIB Yy
pubocomi.



AHAJIITHNYHA XIMIA

[Ipeamer ananmiTruHOT XiMmii. SIKiCHUMI 1 KUTbKicHUN aHai3. XiMivHi, Qpi3u4Hi 1 Pi3UKO-XIMIYHI METOIU aHAIII3Y.
[onsTTss Mpo ananmiTyHy peakuito. Knacudikamis MeToaiB aHamizy 3a KUIBKICTIO PEYOBHHH, IO aHATI3YEThCS, 1
peareHTiB, 110 BUKOPUCTOBYIOTHCS. THIM aHAITHYHMX PEakliil B SKICHOMY aHali3i. XapaKTepHUCTHUKH aHAJITHYHOL
peakuii(ayTnuBicTb, BUOIpKOBicTh). [IpoOOBHMii 1 cuCcTeMaTHYHUH XiJ aHaii3y. AHaIITH4YHA KJacH(ikallis KaTiOHIB i
aHIOHIB.

XAPAKTEPUCTUKA METOJIB KVIBKICHOT' O AHAJII3Y.

[IpobGomiaroroska. Bimdip 3pa3ky. IliaroroBka 3pa3ky Ao aHaiily. MeTpoioriyHi OCHOBH aHANITHYHOI XiMii.
OpmuHuni KigpKocTi pedoBHHH. Bubip meromy anamizy. IloxmOkm B ximiuHoMy anamizi. OOpoOka pe3ymnbraTiB
BuMiproBaHHA. CucTeMaTHyHi 1 BHIAAkoBi moxuOkm. Mexka Bu3HaueHHA. Jliarma30H BH3HAYYBAaHMX KOHIIEHTPAILIH.
[IpaBuiia 3aokpyrieHHs. 3Hadyi THGPH.

I'pasimerpist. Cytp Meromy. Omepariii Barooro anamizy. OcamkyBaHa 1 TpaBiMeTpuuHa (GopMH oOcauny,
BUMOTH JI0 HHMX. YMOBM [00YBaHHs SKICHMX aHQJIITUYHHX oOcadiB B rpasimerpii. OOpoOka pe3ysbTaTiB
IpaBiMETPUYHOTO BU3HAYEHHS.

Metoan HeiiTpanizauii i pemoxkcmerpii. 3araspHa XapakTepucTHKa METOAIB 00’e€MHOro aHamizy. IToHsaTTs
mpo TUTpyBaHHs. Poboui po3unHm (TurpanTn).Bumoru no peakuiii B 00’eMHOMYy aHami3i. Touka KiHISI THUTPYBaHHS.
Touka exBiBaseHTHOCTi. [HOMKatopu. CHOCOOM TPHUTOTYBaHHS THTPOBAHUX po34mHIB. [IOHATTS Tpo craHmapTHi
pedoBuHH i Qikcananm (ctaHAapT-TUTPH). Kitacudikariiss METOIB TUTPUMETPIi 32 CITOCOOOM MIATOTOBKU PO3UMHY IS
TUTPYBaHHSA (THTPYBaHHS 3a HABAXKOIO 1 Meronx mineryBaHHs). Kiacubikamis metomiB Tturpumetpii. Crocobn
BHPaKEHHSI KOHIIEHTpALliil B TUTpuMeTpii. O6unciieHHs B 00’ eMHOMY aHaTi31.

Cytp Meronmy He#Tpamizanii. Bubip immmkatopa. Kpusi TturpyBanHs. Pi3HI THOM BH3HAYeHb B METOII
HelTpaizanii (THTpyBaHHSA CHUIBHUX KHCIIOT CHJIBHUMH OCHOBaMH 200 HABIIAKH, CIAOKUX KHUCIIOT CHIIBHUMH OCHOBaMH,
cJ1a0KHUX OCHOB CHJIBHUMHM KUCIIOTaMH, BU3HAYEHHS coJieit). THIM iHANKaTOPHUX ITOMUIIOK.

CyTtbs MeTony penokcomertpii. Inaukaropu Merona penokcmerpii. [IOHATTS Npo MOKa3HUK THUTPYBaHHS 1 30HY
nepexoay iHaukaropa. BuOip imaumkaropa. Kpusi TuTpyBaHHsA. Penokc-MOTEHINAN CHCTEMH Ha PI3HHUX CTamisgx
THTpYBaHHS i B MOMEHT eKBiBaneHTHOCTI. [lepMaHranaTomerpis. Momomerpis..

MeToau ocafzKeHHs i KOMIIJIEKCOYTBOPEHHSI.

CyTp MeTomy OCa/DKEHHS B TUTpuUMeTpii. ApreHtomerpis. KommiekcoHoMmeTpiss SK OOMH 13  METONIB
KOMIIJIEKCOYTBOPEHHS B TUTPUMETpii. BuzHaueHHs 3aranbHOI TBEpAOCTI BOAH.

®DizuKo-xiMiuHi MeTOIH aHATI3Y.

Enexrpoximiuni meromu. [ToreHmiomerpis 1 moreHiomeTpudne TuTpyBanHa. [lomsporpadis i ammepomerpis.
KongykromerpuyHe TUTpyBaHHS.

OCHOBHI NPUHIIMIHK CIIEKTPOCKOIIIYHUX METO/IB aHanizy. Kiacudikaiiis METOIB CIIEKTPOCKOIIIT: 32 MIPUPOJIOI0
B32€EMOJIii €JIEKTPOMArHiTHOrO BUIPOMIHIOBAHHS 3 PEUOBMHOIO, 33 JOBXKHUHOIO XBHJII BUIIPOMIHIOBaHHS, 33 TPHPOIOI0
nornMHaro4dol cuctemu. [lormmHanHs cBiTia. OCHOBHHMI 3aKOH CBIiTJomoriuHaHHS - byrepa-JlamGepra-bepa.
Monspauii koedilieHT nornuHaHHs - Gi3uyHui 3MicT. BiaXuiaeHHs BiJi OCHOBHOTO 3aKOHY CBITJIONOIJIMHAHHS Ta iX
MpUYrHU. MeToau KiIbKICHOTO (DOTOMETPHUYHOIO aHallizy: TpaayloBajbHOrO rpadiky, 100aBOK, CTaHIApTIB,
MoJsIpHOTO  Koediuienta mnornuHaHHA. Jludepenuiiina cnekrpodoromerpis. doroMeTpuuHi, eKcTpakuiiiHO-
(doromerpuyHi, copOuiitHo-poromMeTpruHi MeTou aHai3y. CeKTpoOTOMETPUYHE TUTPYBAHHS

®I3NYHA I KOJIOITHA XIMIA
1. XIMIYHA TEPMOAUHAMIKA

OCHOBHI TIOHATTS Ta BU3HAYCHHS XIMI4HOI TepMoaWHaMiku. TepMOAMHAMIYHI CHCTEMH Ta iX Kiacuikaris.
TepmomuaamMivHi nporecu. Temnora i po6oTa. BHyTpimHs eHepris. @opMyTIOBaHHS MEPIIOTO 3aKOHY TEPMOINHAMIKH.
3acTocyBaHHS MEPIIOTO 3aKOHY TEPMOANHAMIKH JI0 130TEPMIYHOT0, i30XOPHOTO0, 1300apHOT0 Ta aAiabaTHOTO MPOIIECIB.

TemmnoBuii epexT xiMigaO1 peakiii. TepmoxiMiuHi piBHAHHS Ta MpaBmia ix 3anmucy. OCHOBHHIN 3aKOH TEPMOXiMii
—3akoH I'ecca. Hacmiaxu 3 3akony I'ecca. Kamopumerpis.

@dopmysroBaHHS JPYroro 3akoHy TepMmoaunHaMiku. EHTpomis. CTaTUCTHYHUI XapakTepu APYroro 3aKOoHY
TepMoauHamiki. Tperiit 3akoH TepMoaMHaMiku. XapakTeprcTHuHI QyHKLIT Ta TepMOAWHAMI4HI TOTeHIiaau. Enepris
I'i66ca i enepris I'enbmronbua. PiBusuus ['i06ca-I'ensmronbia. Kpurepii HanpsiMKy caMOBiJIBHOTO 1epediry XiMidHUX
TIPOLIECIB.

[MonsTTss XiMiyHOT piBHOBarMm Ta ii TepMOAWHAMI4HI O3HAaKW. 3akoH Aifounx Mac. KoHcraHTa piBHOBAarw.
Konnenrpaniiini koncrantu piBHoBarm K,, K. i Ki. PiBHSHHS i30Tepmu XimiuHOi peakmii. 3MimIeHHS XiMigHOL
piBaOBaru. [Tpuamum Jle-Ilatense-bpayna.

2. ®A30BI PIBHOBAI'U 1 PO3YUHHU

daza, KOMIIOHEHT, TePMOJIMHAMIYHA CTYMiHb BiibHOCTI. [IpaBuio (a3 ['i60ca. PiBHOBara uucroi peuoBUHH B
nBox (hasax omHOKoMmoOHeHTHOI cucremu. PiBHsHHA Kmaneipona-Kmaysiyca. Jliarpamu cTaHy OJHOKOMIOHEHTHHX
cucreM. [liarpama crany Boju.

TepmonnHamiuna Teopiss po3uuHiB. CriocoOM BHpayKeHHs KOHLEHTpauii po3uuHiB. KosiraTwBHI BIacTHBOCTI
ileabHUX po3uMHiB. THCK HACHUYEHOI mapu pO3UYMHHMKA Haj po3yuHOM. 3akoH Payins. [linuiueHHst temmepartypu
KUIiHHS po3umHiB. EOymiockomis. 3HWKEHHs TeMmIeparypu 3amep3aHHs posumHiB. Kpiockomis. SBume ocmocy.
Ocmotnunmii THCK. Binxnnenus Bix 3akony Payns Ta ix npuunnn. 3akonu KoHoBasosa.



3. EJIEKTPOXIMIsI

OcCHOBHI HOJIO’KEHHS Teopii enekTponiTnyHoi aucouianii. CTymiHb 1 KOHCTaHTa JAucouianii. 3aKoH pO3BEICHHS
OctBanpaa. MikilOHHa B3aeMoAis B pO3YMHAX CHIBHUX ejdekTpouiTiB. Teopis [leOas-I'tokkens. AKTHUBHICTB 1
KoedinienTn akTHBHOCTI ifoHiB. MonHa cuia po3umny. [IpoTOTiTHYHA TEOPis KUCIOT i OCHOB.

EnextpomnpoBigHicTs pO34HHIB eleKTpoiTiB. [TuToMa i MOJISIpHA €NeKTPONPOBiAHICTE. AOCOIIOTHA MIBHIKICTH
Ta pyxnuBicTh HoHIB. 3akoH Kombpayma. Konmykromerpis. KomgykroMeTpuaHe THTpYBaHHS.

EnextpoximiuHi mponecu. PiBHOBaXHHI Ta CTaHAAPTHUIN €NEKTPOIHUN MOTEHIiaal. TepMoIuHaMidYHUNA BHpa3
JUIsl PIBHOBaKHOTO eJieKTpoaHoro noteHiiany. Knacudikamis enexrpoaiB. Kiacudikailisi rajgpBaHIYHHX €JIEMEHTIB.
Enement [aniens—SIko0i.

[MTorenuiomerpist. Busnauenust pH. Bydepni pozunnu. [ToTeHioMeTpu4HE TUTPYBaHHSI.

HepiBHoBaxkHi enextpoui npouecu. Exexrponis. 3akonu ®apazes. XimiuHa Ta el1eKTpOXiMidyHa KOPO3isl.

4. KIHETHUKA XIMIYHMX PEAKIIA

IBunkicTe XiMiyHOI peakuii. OCHOBHHMI NOCTyNAT XiMi4HOI KiHeTHKH. ITopsmok i MOJIEKYJSIpHICTH peaxuii.
Kinernka npoctux peakuiid. Peakuii HyJIbOBOro, mepmioro, Jpyroro i TPETbOro IOPSAKY. 3aJEXHICTh IIBHUAKOCTI
peaxuii Bix Temmiepatypu. [IpaBuio Bant-I'odda. PisrsaHS Appeniyca. JlaHiorosi i poToXiMidHI peakirii.

XapaktepHi 0coONMBOCTI KartaiizaTopiB. ['omoreHHmit kartami3. KucmoTHo-ocHOBHHH Ta (hepMEHTaTHBHUI
kartaii3. OcoOIMUBOCTI i TEOPii TeTEPOTEHHOTO KaTali3y.

5. IOBEPXHEBI SABHUIIA I ATCOPBIISL

Kopotkuii ormsng copOmidHuxX mporeciB Ta ix kiacuikamis. AOCOpOIis, XeMocopOIliss Ta KamisspHa
koHzaeHcamis. CyTs npouecy afcop6mii. @yrmamenTanbHe piBHAHHSA agcopbuii ['i66ca. Teopii amcopOrii. AxcopoOuis
eNeKTPOIITIB. Ascopbuiiina 3naTHicTh ifoniB. MonooOMinna ancopbuis. lowitu Ta ix kiacudikamis. Xpomarorpadis.
Knacuikauis xpomarorpagiyHuX METO/IIB Ta BAKOPUCTAHHS X B XIMIYHOMY aHali3i.

6. KOJIOITHA XIMISA

OcHoBHI NOHATTS KonoigHoi ximii: JucnepcHa dasa, aucnepciiine cepeposuuie. Kiacudikamiss nucrniepcHuX
cucreM (/IC) 3a po3mipamm 4YacTWHOK (3a aucnepcHictio). Knacudikamis JC 3a arperaTHUM craHoM. 3arajbHa
XapaKTepuCTUKa JOPOOHMX KOJIOIJHUX CHUCTEM. 3arajibHa XapakTepUCTHKa JHOQUIBHUX KOJOIZHUX CHCTEM.
Knacudikamis JIC 3a Tonmorpadiuaoro ozHakor. Kimacugikaris JIC 3a iHTEHCHBHICTIO B3aeMoIii Mixk yacTuHKaMu 1D
(3a cTpyKTypOIO).

YTBOpEeHHs OUCIIEPCHUX CHUCTeM. MeTonu iX OuMIIeHHs:3arajibHa XapaKTepUCTHKa MeToniB onepxanHs JIC.
Hucnepramiitai metoau. Konaencamiitai meroau. @isnyHa KoHAeHcaris. bynosa minenu mogpobHOTO 30m0. MeToan
xiMigHOI KOHAeH camii. MeToau nentu3arii. MeToau OYrIIeHHS KOJIOiMHUX PO3YHHIB.

EnexTponoBepXHeBi BIACTUBOCTI IUCICPCHUX CUCTEM: Y TBOPEHHsI Ta Oy0Ba MOJBIHHOTO SIIEKTPOHHOTO IIapy
(ITEL). Ocuoeui Tteopii IIEIL. Enekrpokinerwuni siBuina. OCHOBHI TOJOXKEHHS eleKTpoocMocy. Enekrpodopes.
[orenuianm  Tewii Ta ceaumenrauii (ociganHs). [lpakTHYHEe BHUKOPHCTaHHS  EJIEKTPOKIHETHYHMX  SIBHIIL.
Enextpokinernunuii mnoreHmian. IloHATTS mpo i30eNeKTpU4YHMH cTaH 30mo. PakTopu IO BIUIMBAIOTH Ha
SJICKTPOKIHETHYHUI noTeHnias. BB iHIudepeHTHNX eNEeKTPOIIITIB Ha BEIMUUHY €IEKTPOKIHETHYHOTO MOTEHIiay.
BrumB HeiHnn(epeHTHUX €NEKTPOJIITIB Ha BEJIMYMHY €JeKTPOKIHETHYHOro roreHmiany. Brumus pH cepenosuima Ha
BEJIMYUHY €JIEKTPOKIHETHIHOTO MOTeHIiany. BrmB iHIMX GakTopiB Ha BETHYHHY €EKTPOKIHETHYHOTO TTOTCHIIIATY.

CrifiKicTh 1 KOAryJsis AUCIEPCHUX cUCTeM: ArperaThBHA i cenuMenTaniitaa crifikicts JIC. [opir xoaryJsmii.
papuno Ilymene-T'apmi. OcuoBui Teopii cridikocti JC. Teopis HAJIDO. Kinernka xoarymsmii. ®akropw, mo
BIUIMBarOTh Ha Hel. Koarymsamis mig miero cymimn enexTpouiTiB. B3aemHa koarymsmis (reTepoxoaryimis). SBuiie
3BUKaHHs 30it0. CrapiHHs 30i10. BrummB ¢(i3nvHuX (akTopiB Ha KoaryJssimito. 3axucHa Jist JTiO(QUIbHUX PEYOBHH
(xonoimHMiA 3axuCT). SIBuIe nenTu3allii. 3Ha4eHHs cTadiTi3alil KOJOITHUX CHCTEM, TIPUKIIAIH.

Onrtu4Hi Ta MOJEKYJSPHO-KIHETUYHI BJIACTHBOCTI JUCIEPCHUX CHCTEM: 3arajbHa XapaKTEPUCTHUKA ONTHYHHX
BiactuBocteit JIC. Teopist Penest. dakropu, 110 BIUIMBAIOTh HA PO3CIFOBaHHs CBiTIa. ONTHYHI METOAU JOCIKCHHS
JC: wuedemomerpis, TypOiTUMETpis, YJIbTPAMIKPOCKOIMis. 3arajibHa XapaKTCPUCTHKA MOJICKYJIAPHO-KIHETHIHUX
rnactuBocreil JIC. Judysis B JC. 3axon ®ika. BpoyniBcekuit pyx B [C. PiBusuusa Eiinmreiina. PiBHsSHHS
Eitamireiina-CmomyxoBcbkoro. OCMOTHYHHI THCK KOJIOITHUX PO3YHHIB.

CTpyKTypOyTBOpPEHHS B AWCIEpPCHUX cucTeMax: KoHJeHcaliiiHi Ta KpucTamizaliifHi CTpyKTypH. THKcOTpomis.
Cunepesnc. Po3zunan BMC Ta ix xapakrtepuctuka. HaOyxanus (oOMexkeHe i HeoOMexkeHe) Ta posumHeHHs BMC.
Crymine HabyxanHs BMC. Tuck HaOyxanas BMC. [3oenexkrpuunmii ctan BMC. B s3kictes IC. Peoxnorigni mopeni:
I'yka, Herotona, Makcsesuia, KensBina. Ocmotuuanuii Tuck BMC.

I'py6onucnepcHi cucremu: Kitacudikariisi rpy0oucepCHAX CHCTEM.

Aepo3soni: knacudikailis, BIACTUBOCTI, METOAM OJlep)KaHHs, 3aCTOCYBaHH;. MeTonu pyWHYBaHHS aepo30.IiB.
dakTopu NOPYIICHHS CTIHKOCTI aepo3oiiB. Tepmodopes. Dotodopes. Tepmonperumirarris.

[Mopomkn: kiacudikaiisi, BIACTUBOCTI, METOAM OJIEpXKaHHs, 3aCTOCYBaHHS. 3JIKYBaHHS, TpaHyJILis Ta
PO3IMUITIOBaHHS TIOPOLIKIB.

Cycrensii: knacudikaiis, BITaCTHBOCTI, METOIH OJICPIKAHHS, 3aCTOCYBaHHS.

Emybcii: knacudikanis, BIaCTUBOCTI, METOAN OJIEP’KaHHS, 3aCTOCYBaHHSI.

[Tinu: xnacugikaris, BIaCTHBOCTI, METOU OJICPKAHHS, 3aCTOCYBaHHs. TBep/i 301i: Kiacuikailis, BIaCTUBOCTI,
METOJIM OJICp>KaHHS, 3aCTOCYBaHH:. TBepi miHU: KIacudikallis, BTaCTUBOCTI, METOIN OZCP KaHH:, 3aCTOCYBAHHSI.



KPUTEPII OIITHIOBAHHSA PE3YJIBbTATIB, CTPYKTYPA TA ®OPMA ITPOBEJEHHS ®AXOBOTI'O
BCTYIIHOI'O BUITPOBYBAHHA 31 CIIEHHIAJIBHOCTI 102 XIMIA
JJISI 310OBYTTS CTYHEHS «JIOKTOP ®LTOCO®Iix»

Berynae BunpoOyBaHHS TPOBOIUTHECA Yy (HOpMiI YCHOTO €K3aMeHy 3 BUKOPHCTAHHSAM OINIETiB, CTPYKTypa SKHX
BKJIIOYA€E TPH TEOPETUYHHMX NUTAHHSA Ta OXHY DO3PAaxyHKOBY 3ajmauy. KokHe TeopeTnyHe NUTaHHSA OLHIOETHCS
MakcuMyM y 50 OamiB, a po3paxyHKoBa 3agada — 50 GaiiB. BpaxoByroun HIKYe HaBelIeHI KpuUTepii, KOXKHE 3aBJaHHSA
OLIIHIOETHCS BIATIOBITHOIO KUIBKICTIO OaliB, SIKi CyMyIOTBCS.

Kpurepii ouinroBanns pe3yabTaTiB ¢paxoBoro BUNpodyBaHHS Ta KOHBePTAIlist
CyMapHOI KiJIbKOCTi Ha0paHuX 0adiB y micyMKOBi OI[iHKH 32 HAI[IOHAJHHOIO IIKAJIO0

. . Kinpkicts Origka 3a
Pisenv komnemenmmuocmi .
. HaOpaHux HaI[lOHAJTLHOIO
ma Kpumepii oyiHI06aHHA .
Oain LIKAJIOIO

Bucokuii (meopuuii):
BCTYITHUK BUSBUB IVIMOOKi 3HAHHS HABYAIBHOTO MaTepiany 3a 3MiCTOM XiMigHIX
JTUCHHILTIH, BMiHHSI aHAJI3yBaTH XiMiuHI 3aKOHOM, SIKi BUBYAIOTHCS, Y X B3a€MO3B 3Ky
1 pO3BUTKY, YiTKO, JIJAKOHIYHO, JIOTiYHO MOCTiIOBHO J]aB BiIMOBi i Ha MOCTaBIEH] 190...200 BIIMIHHO
MTUTaHHS, BMiHHS 3aCTOCOBYBaTH TEOPETUYHI TOJIOXKEHHS i 9ac po3B’ sI3aHHSA
PO3paxyHKOBHX 33/1a4 Ta aHATI3yBaTH JOCTOBIPHICTD 0Jlep)KaHUX PE3yJIbTATIB,
JIOMYCKAIO4H JIesiKi HETOYHOCTI.

Jocmammuiii (KoHcmpyKmugHo-eapiamueHuil):
BCTYITHUK BUSBHB MillHi 3HAHHA HABYAJHHOTO MaTepiaiy 3a 3MICTOM XiMIYHUX
JTUCHHAIUTIH, apTyMEHTOBAHO J1aB BiATIOBi/Ii HAa TOCTABJICHI MUTAHHS, BMiHHS 171...189
3aCTOCOBYBATH TEOPETHYHI ITOJIOKEHHS ITiJ] Yac PO3B’A3aHHS PO3PaXyHKOBHX 3a/1ad,
JIOITyCKAI0YX HETOYHOCTI i HeCyTTEBI MOMMIIKH.

.. . nmobpe
Jocmammiii (KoncmpykmueHuii): P

BCTYITHUK BUSBUB JOCTATHI 3HAHHSA HABYAIFHOTO MaTepiary 3a 3MiCTOM XiMIYHHX
JMCITUILTIH, JaB BiATOBI/Il HA MIOCTABJICHI MUTaHHS, SIKi, OJHAK, MICTAThH NeBHi (HeicToTHi) | 161...170
HETOYHOCTI, A0CTATHI BMiHHS 3aCTOCOBYBATH TEOPETHYHI ITOJIOKEHHS TIiJ] Yac
PO3B’3aHHS PO3PAaXyHKOBHX 331ad.

Cepeoniit (penpodykmugnuii):

BCTYIIHUK BUSIBUB MOCepeIHi 3HAHHS 3HAYHOI YaCTMHM HaBYaJIBHOTO MaTtepiay 3a
3MICTOM XIMIYHUX JAWCLHMIUIIH, 2B MAJIOAPTyMEHTOBAaHI Bi/IIIOBi/i HAa IOCTaBIIEH] 141...160
MMUTAHHS, SIKi MiCTATh iCTOTHI HETOYHOCTI, c1a0Ki BMiHHS 3aCTOCOBYBAaTH TEOPETUYHI
TOJIOXKEHHS TIPY PO3B’sI3yBaHHI PO3PAaXyHKOBHX 3a/1a4.

Jocmamnmiii (penpodykmuenuii):
BCTYITHUK BUSBHUB CJIA0Ki 3HAHHS HaBYAIILHOTO MaTepially 3a 3MiCTOM XIMIYHUX
JCLIUILIIH, 1aB HeTOYHi a00 MaJioapryMeHTOBaHi BiJIIIOBI/Ii HA IOCTABJICH] MUTAHHS, 3 124...140
NOPYLIEHHAM MOCJiA0BHOCTI BUKIAJCHHS, CJIa0Ki BMiHHS 3aCTOCOBYBaTH TEOPETUYHI
MTOJIOXKEHHS T 9ac PO3B’sI3aHHs PO3PaXyHKOBHX 3a/1ad, IOIYCKAIOYH CYTTEBI MOMMIIKH.

3aI0BUJIBHO

Hu3svkuii (peyenmueno-npooyKmueHuil, HenpoOyKmMuGHUIl):
BCTYITHUK BUSBUB HE3HAHHS 3HAYHOI YaCTHHHU HABYAILHOTO MaTepiay 3a 3MiCTOM
XIMIYHUX JUCIUILIIH, JOITyCTUB iCTOTHI MOMUJIKH Y BiATIOBIIAX HA TIOCTABJICHI MUTAHHS, 0...123 HE3aI0BIILHO
HEeBMIiHHS 3aCTOCOBYBATH TCOPETHYHI ITOJIOKEHHSI ITiJ] YaC PO3B’I3aHHS PO3PaXyHKOBHX
3a7ad4.
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