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[Iporpama BcTynmHOro icnuty 3 «Ximii» Juis BCTYNy Ha HaBYaHHS AJIS 3700YTTS
ctynensi Marictpa 3a cnieniansHicTio 014 Cepenns ocBita (Ximis) A1 iHO3EMIIB Ta 0Ci0
0e3 rpoMaIsTHCTBA

VYxBasieHa Ha 3acijiaHH1 Kadeapu 61051011 JIFOAUHHU, XiMIi Ta METOJAMKHA HaBYaHHS XiMii

Binm 1 Gepesns 2024 p. mpotokon Ne 9.
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7 Ounena BABEHKO

I"'omoBa KoMmicii

KOs XAPYEHKO




ITPOI'PAMA

BCTYIHOTO iCIIUTY
3 Ximii
JJIS BCTYIY HA HABYAHHA 1JIsl 3100yTTs cTynenss MaricTpa
3a cneniaabHicTIO 014 Cepenns ocBita (Ximist)
1JIs1 iHO3eMIiIB Ta 0ci0 0e3 rpomMaasiHCcTBA
INOSACHIOBAJIBHA 3AIINCKA

Berynauit icnut ans 3400yTTS OCBITHBOTO CTYIEHS MAriCTp 3a CIEHiaJbHICTIO
014 Cepenns ocsita (Ximis) nependadae, y nepiry 4epry, NepeBipKy B aOITypI€EHTIB ix
3araJbHOTEOPETUYHOT IMMIArOTOBKM 3 Ximii (3arajgpbHOi, HEOPraHiyHOi, OPTraHivHOi,
¢i3u4HOT Ta KOJOigHOI, aHamiTH4HOI Ximii). /o BUIPOOYBaHHS IOMMYCKAIOTBHCS SIK
1HO3€eMIIl, TaK 1 ocobu 0e3 rPOMaJITHCTBA, SIKI MAlOTh TaKe MPaBO 3TAHO YAHHUX MTPaBUII
IpUNoOMYy.

[IporpaMy ckiafieHO 3 YypaxyBaHHSIM CYYacHOTO CTaHy TEOPETHUYHUX OCHOB
XIMIYHOI HayKu. 3MICT HporpamMu C(OKYCOBAaHO Ha BHSIBIEHHI 3HaHb 13 XIMIYHHX
JUCIMILUIIH, OCHOBHUX 3aKOHIB, [10JIOKE€Hb, 3aKOHOMIPHOCTEH, MOHATh, BU3HAUEHb.

[Iporpama BkIIO4a€ pO3/iIM 3 HEOPraHiuyHOI XiMii (OCHOBHI 3aKOHM XiMmii, Oy/10Ba
aToMa, MEepIOJUYHMNA 3aKOH, KJIACH HEOPTaHIYHWX PEUYOBHH, DPO3YMHH, EHEPreTHKa
XIMIYHUX peakiliif, XiMiyHa KIHETHKa 1 XIMI4HAa pIBHOBAara, €JIEeKTPOXiMisi, OKHCHO-
BIIHOBHI pEakKilii, XapaKTepUCTUKa €JIEMEHTIB 1-8 Tpyn NepioJuyHOi CHUCTEMM);
OpraHiyHOi XiMii (BYIJIEBOJHI, CIHUPTH, (PEHONIU, KapOOHUIbHI CHOJYKH, KapOOHOBI
KHCJIOTH, €TepH 1 eCTepH, TaJOTCHOIOXITHI BYTIJEBOJHIB, BYIJICBOJIH, aMiHHU,
aMIHOKHCIIOTH, TETEePOLMKIIYHI CHOJMYKH); aHaJITUYHOI XiMii (OKHMCHO-BIJHOBHI
MPOLIECH B aHaNI31, KUCIOTHO-Ty>KHa Kiacu(ikailis 10HIB, METOJU KIJTbKICHOTO aHaji3y,
IpaBIMETPUYHUNA aHaJi3, TUTPOMETPUYHI METOIU aHamizy, (i3HUKO-XIMIYHI METOJIU
aHami3y); KoJoigHoi Ta (pi3u4HOi XiMii (OCHOBHM XIMIYHOI TEPMOJMHAMIKH, PO3YUHH,
CICKTPOXiMisl, MOBEPXHEBI SIBUINA, KIHETHKA 1 KaTali3, KOJIOIMHI PO3YMHH, PO3UHMHHU
BMC).

BerynHuit icnUT NPOBOAUTHCS MTPOBOJUTHCS Y BUTIISAI MUCHbMOBOTO TECTYBaHHS. .



SMICT ITPOI'PAMMU
PO31J 1. 3BAT'AJIBHA XIMIA

[Ipeamer 1 3aBHaHHS XiMii, MiCIle 3arajibHOi XiMii B CUCTEMi XIMIYHUX HayK. 3B’S30K
ximii 3 610710r1€10, (PI3UKOIO Ta IHITUMHU HayKaMU PO MPUPOAY.

OcCHOBHI eTanu pPO3BUTKY XiMii. BHECOK yKpaiHCHKMX BYEHHMX y PO3BUTOK XIMIYHOI
HAyKH.

1. OCHOBHI XIMIYHI IOHSITTS 1 3AKOHH Y CBITJII ATOMHO-
MOJIEKYJISIPHOI'O BUEHHSA

ATOMHO-MOJIEKYJISIpHA Teopis K QyHIaMEHT cy4acHOT XiMmii. 3aKoH 30€peKeHHs MacH 1
eHeprii. AToMu 1 MOJIEKYJIH, X po3Mipu 1 Maca. BigHOCH1 aTOMHI1 1 MOJICKYJISIpPHI MacH.
XIMIYHUM eleMeHT. XIMIYHHUA €JEeMEHT, MpPOoCTa pedoBUHA. AJOTpomis. XiMI4HI
CJIEMEHTH Y 3€MHIiil KOpi, MOHATTS mpo reoximito. CkiagHi peyoBUHU. 3aKOH CTalOCTI
CKJaay. 3aKOH KpaTHUX BIJHOIIEHb. 3aKOH MPOCTUX OO0 ’€MHHUX BIIHOIIECHb. 3aKOH

ABorajapo.
2. BYJOBA ATOMA

Po3Butok ysaBieHb npo OynoBy aromiB. KBaHTOBO-mexaHiuHa MOAENb OyJOBH aroma.
KopnyckynsapHo-XBuiIb0BUM TyanizM. [IpuHIIMN HEBU3HAYEHOCTI. XBUILOBE PIBHSHHS
[peninrepa. XBuiaboBl (GYHKIII Ta €JIEKTPOHHI oOpOiTami. XapaKTepUCTHUKA CTaHy
CJICKTPOHA 3a KBAHTOBMMHU uduciiaMu. ['0yioBHEe 1, opOiTanbHe |, MarHiTHe Im KBaHTOBI
yucia. AtomHi opOitami (AQO). P3UYHMUIA CMHUCIT KBAHTOBHX 4YHCEN: KBaHTYBaHHS
€Heprii eneKTpoHa, Moro opOITaILHOTO KyTOBOTO MOMEHTY 1 OpOITaIbHOTO MAarHiTHOTO
MOMEHTY, BUJl aTOMHHX S-, P- 1 d- opOiTasien.
bararoenektponHi aromu. Tpu mnpuHuuMnu 3anoBHeHHS AQO: NpUHIMI HaWMEHIIOL
eHeprii, npuHuun BuktoueHHd [laymi, mpaBuno I'yuaa. Ilopsnok 3amoBHeHHs AO.
[TpaBuia KneukoBcbkoro. EnekTponHi ¢popmyiu.
Jlesiki BnacTUBOCTI aTomiB. ATOMHI pazaiycu. [lorenmianu ioHizamii. CHOpigHEHICTh 10
€JeKTpOHAa. YMOBHI MOHHI pajiycu. BilHOCHa eJleKTpoHEeraTuBHICTh. MarniTHi
BJIACTUBOCTI atoMiB. /liamarnerusm, napamarietusM. SAapo aroma. [lpoTtonu, HeUTpoHU
Ta 1HII €JEeMEHTapHI YaCTUHKU. 3aps 1 Maca aapa. XIMIYHUN €JIEMEHT K CYKYIHICTb
130TOMIB.

3. MEPIOJJUYHWH 3AKOH JI.I. MEH/IEJIEEBA.
CyuacHe (QopmystoBaHHS NEpPioAMYHOro 3akoHy. IlepioIMuHICTh 3MIHU BJIACTUBOCTEU
€JIEMEHTIB SIK MPOSIB MEPIOJIMYHOCTI aMIHM EJEeKTPOHHUX KoHpirypamii. [lepiognuna
CHUCTEMA 5K BUPAKCHHS MEPIOAMIHOTO 3aKOHY.
CrpykTypa niepiognunoi cucremu. [lepionu i rpynu. EnekrponHi koH}irypartii aTomis.
CHiBBITHONICHHS MDK HOMEpaMH TIEpiogy 1 TpynmH TNEepioJuyHOl CHCTEMH Ta
CJIEKTPOHHOIO OYy/10BOIO aToMiB. OCOOIMBOCTI €IEKTPOHHUX KOH(DIryparliii e1eMeHTIB y
TOJIOBHUX 1 MOOIYHUX miArpynax. EmektponHi ¢gopmynu. 3MiHAa aTOMHUX pajiycCiB,
MOTEHITIAMIB 10HI3aMil 1 BEIMYUH CIOPIHEHOCTI O €JIEKTPOHA B Tpymax 1 mepiojax.
BryTpimHs 1 BTOpUHHA TIEPIOUYHICTh. 3aJICKHICTh XIMIYHUX BJIACTUBOCTEH eJIeMEHTa
BiJl HOTO MICIIS B TIEPIOAUYHINA CUCTEMI.

4. KTIACUDIKALIA TA HOMEHKJUIATYPA HEOPI'TAHIYHHUX CITIOJIYK
Knacudikaiiss OiHapHMX PEYOBHMH 3a CKJIQJAOM: OKCHAHM, TEPOKCUIU, CyIbdiau,
raJIOTeHIu, HITpUIU, KapO1au, Tinpuan. [nrepmeTaniau.

Knacudikaritist ckaagaux pe4oBUH 3a (YHKI[IOHAJLHUMHU O3HAaKaMHU: KUCJIOTH, OCHOBH,
COJI1, KMCJIOTH1, OCHOBHI Ta aM(OTEPH1 OKCUIH 1 T1APOKCHU/IH.



Kucnoru. Knacudikaiis KUCIOT: 3a CKIag0M — OE30KCHUT'€HOBI, OKCHUT€HOBMICHI,
MOJIIKUCIIOTH, 130TIOJIIKUCIIOTH Ta TETEPOIOJIKUCIOTH; 3a CUJIOI0 — CHIIBHI, CEpeiHi,
cialKi; 3a OKHUCHIOBAJILHOIO 3JAaTHICTIO — KHUCJIOTH OKHCHIOBAaYl Ta KHUCIOTH HE
OKHCHIOBaYI.
OcHoBH: 0HO- 1 6aratokuciaoTHi ocHOBU. Jlyru. BracTuBOCTI 1 HOMEHKIIATypa OCHOB.
Croco6u 100yBaHHS OCHOB.
Comi. Knacudikaist coneii: cepeani, KKcii, OCHOBHI (TiIpOKCO- i OKCOCOJIi) 3MillaHi,
noaBiiHi coni. Cocodu no6yBanHg coseil. HomeHnknarypa cosneil.
["eHeTHUHMI 3B’ 130K MK KJIacaMU HEOPTaHIYHUX CIHOJYK.

5. EHEPIT'ETHUKA I HAITIPAMJIEHICTD XIMIYHHUX ITPOLIECIB
XiMi4Ha TepMoAMHaMiKa. BHYTpIlIHS eHeprii pedyoBHH. 3MiHAa BHYTPIIIHBOI €Heprii
cUCTeMU B XiMIYHMX Tmporecax. Enrtanemiga. TemnoBi edekTH XIMIYHUX peakiliil.
Tennotu yTBOpeHHS XIMIYHUX crooiiyK. [lepmmii 3akoH TEpMOJIMHAMIKUA. 3aKOH

I'.I. I'ecca.
6. XIMIUHA KIHETHUKA I XIMIYHA PIBHOBAT A

[IBuakicTe XiMiuHOI peakiii. dakTopu, MO BIUIMBAIOTh HAa MIBHUAKICTH XIMIYHHX
peakiiii. 3aJexHICTh IIBHAKOCTI XIMIYHOT peakiili Bl KOHIEHTpaIli pearyrdux
peyOBHUH. 3aKOH JII0OYUX Mac. 3aCTOCYBaHHS 3aKOHY JIIOYMX MAac JJisi TOMOT€HHUX Ta
reTeporeHHux cucreM. KoHcTaHTa MIBUIKOCTI peakilii. 3aleHICTh MIBUIKOCTI peakilii
BIJl TEMIIEPATYPH, TEMIEPATYPHUIN KOEQILIIEHT.

Karani3. BB kaTtanizatopiB Ha IIBHJAKICTh peakulii. Buam karanizy: rOMOreHHUH,
TeTEepOreHHUI Ta MIKPOT€TEepOreHHMI, aBTOKATali3, MOHATTA MNpo 1Hri0iTopu. Ponb
KaTaJi3aTopiB B O10JIOTTUHHUX MPOIIECAX.

Ximiuna piBHoBara. Heob6opoTHi Ta 000pOTHI XiMIYHI peakilii. YMOBH HEOOOPOTHOCTI
ximMmiyHux npoueciB. Konctanta ximiuHoi piBHoBaru. Ilpunmun Jle IllaTense.
Karanizaropu B 000pOTHUX IpoOIIEcaXx.

7. BOOA. PO3YNHU

Cxian, enexkTpoHHa Oya0Ba, MPOCTOpOBa KOHQIryparlisi, MOJSPHICTH MOJIEKYJ BOJIU.
XapakTepucThKa BOJHEBOTO 3B’s3Ky. AcoIliailis MOJIeKyJl BoAu. AHomamii (pizuyHUX
BjacTuBocTed Boau. Jliarpama crany Boau. Boma sik po3uMHHUK. XIMi4HI BIaCTHBOCTI
Boau. Tepmiuna aucorniaimis. Bzaemopis 3 mpocTUMH 1 CKJIQJHUMU pedoBUHAMU. Poib
BOJM B OloJOriyHUX mporecax. Baxkka Boma: n00yBaHHS, BIACTUBOCTI, 3aCTOCYBAHHS.
Bona B npuponi. [Ipo6iema unctoi Bogu.

XapakTepucTuka JUCIIEPCHUX CHUCTEM. [CTHHHI PO3YMHH, KOJIOiJHI PO3YMHH,
rpybomucnepcHi cucremu (cycrensii, emyibcii). MexaHi3M Mpolecy pPO3YHUHEHHSI.
CounpBararis (rigparaifis) mpy po3duHEHHI. 3B’S30K TEIUIOTH PO3YMHEHHS PEUYOBHUHU 3
€HEPTri€r0 KPUCTATIYHOI IPATKU 1 TEIIOTORO T'ipaTallii MOJIEKYJIM pEUOBUHHU.

[ToHATTSI «KOHIIEHTpallisl PO3YMHY», KUIBKICHUN CKJal po34uHiB. Po3moain po3dyuHiB
3a KOHIICHTPAI[IEI0 POZYUHCHUX PCUOBUH (HEHACUYCHI, HACHUEHI, IIEPECHUCHI PO3UNHU)
1 JHMCIEPCHICTIO Ta CTAHOM PO3YHMHEHHWX PEYOBHUH (MOJEKYJSIpHi, HOHHI, KOJOIIHI

PO3UHHN).
8. PIBHOBATI'A B PO3UNHAX EJIEKTPOJIITIB

Enextponit 1 HeenekTpoaiTu. Teopis enekTposiTuuHOi aucoriaiii. dizudyHa Teopis
PO3UHHIB C. Appeniyca Ta b13uKO-XiMIYHA Teopist J1. Menneneena,
B.O. Kictsaxkiscbkoro, T.0O. KabaykoBa. MexaHi3M aucorfiaiii pedyoBHH 3 PI3HUM
TUTIOM XiIMIYHOTO 3B’s13KYy. POJb MONAPHUX MOJIEKYJ BOAM B MpOIIecax JAUCOITIAIlii.



MexaHi3M TiapaTallii aHiOHIB 1 KaTiOHIB. YTBOPEHHsS MOHa TiipokcoHito. EHepreTuka
poIriecy aucoriaii.

3acTocyBaHHS 3aKOHY JIIOUMX Mac JIO0 MpOIecy AMCOIialii CIa0KuX eJIeKTPOJIITIB.
KoncTtanTa gucorriaiii. 3MileHHs] piBHOBAard JucoIriamii ciadKux eJIeKTPOJIITIB.
Kucnotu, ocHoBu, aMm]oOTepHi TiAPOKCHIM, COJII Y CBITJII TEOpPil ENEKTPOIITUIHOI
nuconiamii. CTymiHYacTa aucoramis cia0kux enekTpomiTiB. CydacHi Teopil KUCIOT i
OCHOB.

EneKTpostiTHYHA aucoliamis Boau. MomHMiT 106yTok Boau. KOHIEHTpamis #oHIB
['inporeny B po3unHax. BogueBuii mokasuuk. bydepHi po3unnu.

[Tonstrss Timponizy coied. Pi3HI Bumagku rigposizy coneil. CTymiHb 1 KOHCTaHTa
rigponizy. @axTopu, MO BIUIMBAIOTH Ha 3MIIIEHHS  piBHOBaru Trinpodizy. Pob

TipoJii3y B O10JIOTTYHUX Ta XIMIYHHUX ITPOIIECaX.
9. OKMCHO-BIJJHOBHI PEAKIII{

Peaxmii, mo BIigOyBalOThCS 31 3MIHOK CTENEHS OKHUCHEHHS AaTOMIB €JIEMEHTIB.
EnextponHa Teopisd okucHeHHs. OKMCHUKM 1 BITHOBHUKU. [IpaBuia ckiiajlaHHs pIBHSIHb
OKMCHO-BITHOBHUX peakiiii. MeTon eneKTpoHHOro OanaHCcy Ta eJIEKTPOHHO-10OHHUMA
MeTo[. BrimB cepenoBuilla Ha OKHMCHO-BITHOBHHMI mpouec. Knacudikaiis okucHo-
BIJIHOBHUX PEaKIIii.

Posnin II. HEOPT'AHIYHA XIMIA

1. I'TAPOT'EH

OcoOmuBocTi mosnoxkeHHa ['igporeHy B MeplOJWYHIA CcUCTEMI. XapaKTepUCTUKa
MOJIEKYJIM BOJIHIO 3 TMO3UIlII METOAY BaJECHTHHUX 3B’SI3KIB Ta MOJICKYJISIPHUX OpOiTasiei.
Bonens y mnpuponi, 13oronu [imporeny. IIpommucioBi Ta mabopaTopHi METOIU
n00yBaHHS BOJHIO, HOTO (pi3MUHI Ta XIMIYHI BIacTUBOCTI. [IpaBuia poOOTH 3 BOJTHEM.
BigHOBHI BJIACTHBOCTI aTOMapHOro 1 MOJIEKYJIIPHOTO BOJHIO. KHCIOTHO-OCHOBHI Ta
OKHMCHO-BIJIHOBHI BJIacTUBOCTI OiHapHUX croiyk [iaporeny 3 Oxcurenom (H,O, H,0y).
3acTocyBaHHS BOJIHIO B IPOMHUCIIOBOCTI.

2. EJJEMEHTH I'OJIOBHOI NIATIPYIIU VII TPYIIN
3aranpHa XapaKTEpPUCTHKA aTOMIB €JIEMEHTIB. €JNEeKTPOHHI (OPMYIH, pajlycu aTOMIB,
MOHI3a1lli1Hl MOTEHI1aJ1, CIOPITHEHICTh /10 €JIEKTPOHA, €JIEKTPOHETATUBHICTh, CTENEH]
OKHMCHEHHS, BaJICHTHOCTI, KOOPJIMHAI[IMH1 YKCIa, PO3TOBCIOKEHHS B TIPUPO/I|.
3aranpHa XapaKTEepHUCTHKA MPOCTUX PEYOBUH. 3anoOLKHI 3axoaud Mpu poOoTi 3
rajJloreHamu.
Xmop. Xnop y mnpuponi. I[lpomucinoBi Ta nabopatopHi MeToAu AOOyBaHHS, HMOTO
¢3uuHiI Ta XiMiyH1 BractuBocTi. CHonyku xJopy 3 Merajiamu. MexaHi3M B3aeMojii
XJOpy 3 BoaHeM. [iaporeHxyiopuja, XJOpUAHA KHUCJIOTa: IMPOMHUCIOBI crmocoou ii
noOyBaHHS. XJIOpUAM, CHOJMYyKH XJopy 3 OKCHUT€HOM: OKCHIH, KHCJIOTH, COJIl.
[NnoxnoputHa KuciaoTa Ta ii cojii. XJIOpHE BaIHO.

3. EJIJEMEHTH NOBIYHOI NIJIrPYIIHN VII TPYIN
3arajibHa XapaKTEpUCTHKAa aTOMIB €JEMEHTIB. €JICKTpOHHA Oy/a0Ba, 3MIHA pPajlyCiB
aTOMIB, €HEprii HoHiI3aIlli 13 30UTIIEHHSIM MOPSIKOBOTO HOMEPY €JIEMEHTA.



Manran. Ilpuponni crnonyku Manrany. JloOyBaHHs Manrany. ®i3zudHi 1 XiMiuHI
BJIACTHUBOCTI MPOCTOI PEYOBMHM MaHTaH. 3aCTOCYBaHHS MaHTaHy Ta WOro CIUIaBiB.
MaHran sK MIKpOEJIEMEHT. 3aliekKHICTh KHUCIOTHO-OCHOBHUX Ta OKHCHO-BIAHOBHUX
BJIACTUBOCTEH OKCHUJIIB 1 TIAPOKCHUJIIB MaHraHy BiJI CTENEHS OKHUCHEHHS AaTOMIB
Masnrany.

4. EJJEMEHTHU I'OJIOBHOI IIATI'PYIIA VITPYIIN
3aranpHa XapaKTepUCTHKA aTOMIB €JIEMEHTIB 1 MpocTux pedoBuH. OkcureH. [3oTonHuit
ckaaj npupogHoro Okcureny. XiMIiYHMHN 3B’S30K Y MOJIEKYJIl KHUCHIO 3 TOYKH 30Dy
meroaiB B3 ta MO. IloscHenns nmapamarseTusmy KucHio. [IpoMuciioBi ta nabopatopHi
CIoco0u T00yBaHHS KHCHIO, HOTO (pi3WYHI Ta XIMIUH1 BJIACTUBOCTI. B3aemois KUCHIO 3
OPOCTUMH 1 CKIAQJHUMU pedoBUHAMH. OKCHUIU: CMOCOOM 100yBaHHS, BJIACTUBOCTI,
kiacudikaiis 1 HOMEHKIaTypa. Ausorponis KucHIO. O30H, WOro BIAaCTUBOCTI,
n00yBaHHsI, yTBOPEHHS B MPUPO/Il. 3aCTOCYBaHHS KHCHIO. 3HAYEHHS KUCHIO Y TIPUPO/I.
Cynsdpyp. Cynbdyp B mnpuponi. Amnotpormiss cipkud. DPi3U4HI BIACTUBOCTI i
HaWBXIMBIMKX MoAu(ikamid. XIMIUHI BJIACTUBOCTI Ta MPAKTHUYHE 3aCTOCYBAHHS
cipku. BonneBi cnonyku Cynbdypy. Hurigporencynbdin: noOyBaHHs, (i3uyHIl 1
XIMIYHI BJIAcTUBOCTI. D1310JI0T1YHA A1 AUTIIPOTreHCYIbDITY.
Cenen. Temyp. @i3uuHi Ta XIMIYHI BJIACTUBOCTI, 3HAYEHHS Yy CY4YacHIM TEXHIIIL.
Cnonyku Ceneny 1 Tenypy 3 ['igporenom 1 OKcureHoMm.

5. EJEMEHTH NOBIYHOI IIIrPYIIU VI T'PYIIN
3aranpHa XapaKTEpUCTHKA aTOMIB ejeMeHTIB. (OcOOJMBOCTI €JIEeKTPOHHOI OyJI0BH,
BaJICHTHOCTI 1 CTETIeH1 OKUCHEHHSI €JIEMEHTIB.
XpoM y npupoji. Pi3udH1 BIACTUBOCTI. 3aCTOCYBaHHS XpoMYy 1 Horo cruiaBiB. XiMiuHi
BIaCTUBOCTI xpomy Ta Horo cmoinyk. Cnomyku Xpomy (II, III, VI) — oxcuam,
TAPOKCUIH, COJTi: TOOYBaHHsI, BIACTUBOCTI. KHCIOTHO-OCHOBHI BIACTUBOCTI OKCHJIIB Ta
rinpokcuaia  Xpomy(Ill), xommuekcHi cnonykn Xpomy(Ill). OxucHO-BIAHOBHI
BiractuBOCTI crioyk Xpomy (I1I).
XpOMOBI KHUCIOTH, AUXPOMATH 1 XPOMATH, YMOBHM iX ICHYBaHHS. XpOMOBa CYMIIIL.
OxwucHi BiractuBocTi cioiayk Xpomy(VI).

6. EJJEMEHTHU I'OJIOBHOI IATPYNU V TPYIIN
3aranpHa XapakTEepUCTHKA aTOMIB €JIeMEHTIB 1 pocTux peuoBuH. Hitporen. Hitporen y
npupoAl. XiMIYHUI 3B’S30K y MOJIEKYJl a30Ty 3 TO4ku 30py MeroniB B3 1 MO.
®i3uyHi Ta XIMIYHI BIACTUBOCTI a30Ty. B3aeMoais a3oty 3 kucHeMm, okcuau Hitporeny.
[TpomucioBsi 1 1abopaTopHi METOAM AOOYBAHHS a30TYy.
Cnonyku Hitporeny 3 T'imporenom. Amoniak. Enextponna OygoBa 1 reometpis
mosiekynu. IlpomucnoBi Tta paboparopni meromau m00yBaHHsS, (i3U4HI Ta XIMIYHI
BJIACTUBOCTI aMoHiaKy. OKHCHEHHs aMoHlaky. JIOHOPHO-aKLENTOPHUNA MeXaHI3M
B3a€MO/IIi aMOHIaKy 3 BOJIOIO, 3 KHCJIOTaMH, YTBOpEHHs amoHiakariB. CoJli aMOHiI0, iX
BJIacTUBOCTL. [IpoayKTH TEepMIYHOrO pO3KIaAy pI3HUX CoJied aMoHilo. Amigu 1
HITpUIM MeTalliB. 3acTOCyBaHHS aMoOHIaKy Ta coJsieil amonito. ['iapasun: OymoBa
MOJIEKYJIH, XIMI4H1 BIACTUBOCTI. AMIHT1JIPOKCH]I.
®dochop. Dochop y mnpupoxai, moOyBaHHs. AnorpormHi BumosMinu Docdopy, ix
BJIACTUBOCTI, TOKCHUYHICTh O110r0 ochopy, 3amoOiKHI 3aX0au MPH POOOTI 3 HUM.
®dochinu metaniB. Cnonyku Pocdopy 3 ['iaporenom. BimactuBocti docdinis.



Kucuesi cnonyku ®Pochopy. Oxcuau docdopy. dochitHa Ta ¢ocharHa KUCIOTH:
OynoBa Monekyn, BiacTuBOCTi. Metadocharu, mnomidpocharu. Optodocharu, ix
npaktuuHe 3HadeHHsa. [amorenigm @ocdopy, ix BruacTuBocTti. biojoriyna posb

dochopy. DocdatHi 100pHBa.
7. EJJEMEHTH NOBIYHOI NIJITPYIIU V I'PYIIN

3aranpHa XapaKTEPHUCTHKA aTOMIB €JIEMEHTIB. MOJKIMBI BaJleHTHI CTaHW 1 CTENeHi
OKHCHEHHS B 3aJIC)KHOCTI B/l €JIeKTPOHHOI OyZ0OBH aTOMIB.

Bananiii, Hio0ii1, TanTan y npupoai. 3arajibHa XxapakT€pUCTHUKA CIIOCO0IB 100yBaHHS,
Gi3UKO-XIMIYHUX BJIACTHMBOCTEH TMPOCTUX PEUOBHH 1 HAWBAKIMBIIIMX CIIOTYK
CJICMCHTIB.

8. EJIJEMEHTH I'OJIOBHOI IIATPYIIU 1V TPYIIN

3aranpHa XapakTEpUCTHKA eieMeHTIB rosioBHoi nmiarpynu IV rpynu. Kap6on. KapOon
B 1npupoxal. AjotpomnHi Buao3minu KapOowy: anmas, rpadit, xap6in. Tun
ribpuau3zaiiii opGitaneit atomiB KapooHy B HOro aJloTpONHUX BU03MIHAX. AKTUBOBaHE
BYT'uULIsl. 3aCTOCYBaHHSI MOro sIK copOeHTa. XiMI4H1 BIAaCTUBOCTI KapOoHy. IIpakTtnune
3aCTOCYBaHHS BIJHOBHUX BIACTUBOCTEN KapOOHY.

Cumuid Ta #oro cnomyku. Cwminii 'y npupoai. Cuimikatu. Crnocodu 100yBaHHS
curninito. BractuBocti cuminiro. Crnonyku Cuinito 3 T'igporenom. Cuminuay MeTaliB.
Cumimiii miokeun. Ksapiu. Ksapuose ckio. CumikaTHi KuciIOTH. CUIIIKaTH, PO3YMHHE
ckio. LlemeHT. beToH.

9. EJEMEHTH NOBIYHOI NIJITPYIIH IV I'PYIIN
3aranpHa XapakTepucTHKa aToMiB eineMmeHTiB. TutaH, [lupkoniit, ['apuiit y nmpupoi.
JloOyBaHHs IIUX MeTaliB, X (13UYHI Ta XiMI4H1 BIacTUBOCTI. [IpakTHuHe 3acTOCYBaHHS
TUTaHY, IUPKOHIIO, rapHIO Ta X CILJIaBiB.

10. EIEMEHTH T'OJIOBHOI IJICPYIINA ITI TPYIIHA
3aranpHa XapakTEPUCTHUKA aTOMIB €JIEMEHTIB. €JIeKTpOoHHa OyjoBa, 3MiHa pajaiyciB
aToOMIB, eHeprii HoHizallli. HalBaxmBIII MpUpOIHI CIIOTYKH.
bop. AnotponHi BuIo3MiHM. @i3M4HI, XIMI4HI BJIACTUBOCTI aMOpP(pHOTO Ta
kpuctaiaigyHoro Oopy. [oOyBanus Oopy. bop sax wmikpoenement. Cnonyku bopy:
Ooopanu, Oopumu wmetamB. Oxcua Ta rigpokcun bopy: cTpykTypa, BIacCTHBOCTI,
3actocyBanHs. OpToOOpHA KHCIIOTA.
AmomiHiii. @Di3uyHi Ta XIMIYHI BJIACTHBOCTI MPOCTOI PEYOBUHU, JOOYBaHHI.
AnromMoTepMmisa. 3aCTOCYBaHHSI allOMiHIIO Ta Horo criiaBiB. JloOyBaHHS 1 BJIACTHUBOCTI
HaWBaXXIUBIMIMX CHOJYK AJIIOMIHIIO: OKCHAY, TIIPOKCHIY, COJIEH; TpaKTHUYHE
3aCTOCYBaHHS ITUX CITONTYK.

11. EJEMEHTHY IOBIYHOI MIATPYIIU 111 TPYIIN
3arajibHa XapakTepucTHKa aromiB ejeMeHTiB: Ckanmid, Itpiit, Jlantan, AKTUHIM.
Oco0JMBOCTI €JIEKTPOHHUX CTPYKTYp aroMmiB ejeMeHTiB. [lomupeHHs y mnpupol.
®i3uyH1 Ta XIMIYHI BIACTUBOCTI MPOCTUX peyoBUH. HailBaXIMBIIIi CTIONTYKU: OKCHIH,
T1APOKCUIM, COI.

12. 3BATAJIbBHI BJIACTUBOCTI METAJIIB
Micue MertaniB y nepioauuHiii cucremi eneMeHTiB. OCOOIMBOCTI €eKTPOHHOT OY10BH
aTOMiB MeTaniB. MeTamiuHU{ CTaH PEYOBMHM, 30HHA TeOpis OyIOBU KPHUCTAIIB,



METaJIIYHUM 3B’SA30K. TUIMM KPUCTATIYHUX I'PATOK METalliB. MeTanu y mpupo/ii.
OcHoBHI pyam, 30aradeHds pya. HaiiBaxmuBinii MeToaw MT0OyBaHHS METATIB i3 pYyi.
JloOyBaHHS MeTaliB €IEKTPOI130M PO3IIABIB 1 PO3UHHIB.

13. EJEMEHTHY I'OJIOBHOI IIJITPYTIN 1 TPYIIH. JTYKHI METAJIA

3aranpHa XapaKTepUCTHUKA aTOMIB €JIEMEHTIB. €JIEKTPOHHA OyA0Ba, pajilyCh aTOMIB,
eHepris HoHi3allli, CTaHJAapTHI €JICKTPOJAHI MOTEHIIAJU. 3MIHA BIACTUBOCTEH MPOCTHUX
PEYOBHH i3 30UTBIICHHSIM MOPSIKOBOTO HOMEPY €JIEMEHTA.

JlyxHi MeTanu y npupofi. [3otomnwmii cknaa. HaliBaxxnusimii npupoaHi cnonyku. Pomb
cnonyk Kamito 1 Hatpito y ¢i3ionoriuaux mporecax. J[oOyBaHHS JTy>)KHUX METAIB,
¢13uuH1 BIACTHBOCTI, MpaBUia POOOTH 3 JY>KHUMH MeTaJlaMd. XIMi4HI BJIACTHBOCTI
MPOCTUX PEUYOBHH Ta CIOJYK €JIEMEHTIB! TAPUIIB, OKCUAIB, TIIPOKCHIIB, IEPOKCHUIIB,
coJiei. 3aCTOCyBaHHsI JIy’KHUX METaIIB Ta ix cosiei. Kamitni noOpuBa.

14. EJEMEHTHY NOBIYHOI MIATPYIIU I TPYIIN
3aranpHa XapakKTepUCTHKA aTOMIB €JIEMEHTIB. €JIEKTpOHHA OymoBa, 3MIHA pajiycis,
€Hepriid HoHi3alil, CTaHAAPTHUX €JIEKTPOJHMUX MOTEeHUIamiB y psaay Kynmpym — Aypym.
Kynpym, ApreatyMm, Aypym y npupoai. Crnocodbu ix noOyBaHHs. 3aCTOCYBaHHS LUX
MeTaniB Ta ix cmiasiB. HaitBaxxnusimi cnonyku Kynpym, Aprentym,

15. EIEMEHTHY I'OJIOBHOI IIJICPYIIN 11 TPYIIH

3aranpHa XapakTEpUCTHUKA aTOMIB €JIEMEHTIB. €JeKTpOoHHa OyjoBa, 3MiHa pajaiyciB
aTOMIB, €Heprii HOoHI3allli, CTAHAAPTHUX EJIEKTPOAHUX MOTEHUIaIB B pany bepumiid —
Paniii, 13oronHui ckiman. 3MiHAa BJIACTUBOCTEW MPOCTHX PEYOBHH 13 30UIbILICHHSIM
NOPSIAKOBOrO0 HOMepy enemeHTa. JloOyBaHHA mpocTux pedoBuH. Marniil 1 Kanbiiin —
BaXKJIMB1 €JIEMEHTH >KUBO1 MpUpoAu. Pi3UyHI BIACTUBOCTI MPOCTUX PEUOBUH. TexHika
Oe3rneku npu poOOTI 3 KaJbI[IEM, CTPOHILIIEM, OapieM. 3aCTOCYBaHHS MPOCTUX PEYOBHH.
CraBu Mariro.

XiMI4H1 BJIaCTUBOCTI MPOCTUX PEUOBUH Ta iX CHOJIYK. 3aKOHOMIPHOCTI 3MIHU XIMIYHHUX
BJIACTUBOCTEN T1IPUIIB, OKCHUIIB, T1IPOKCUIIB, TIEPOKCUIIB, cojel y pany bepumiii —
Paniii. Heramene 1 ramene xyiopsae BanHo. JKOPCTKICTh BOAM Ta METOH 11 YCYHEHHS.

16. EIJEMEHTHY IOBIYHOI MIATPYIH I TPYIN

3aranpHa XapaKTepUCTHKA aTOMIB EJIEMEHTIB. €JIEKTpOHHa OyJ0oBa, 3MiHA paJlycCiB,
eHeprid MoHI3allll, CTaHJapTHUX EJIEKTPOAHUX NoTeHwianiB y pany Lunk— Kanmiid —
Mepxkypiit. HaliBaxxnusimii npuponani cnoiayku. Crocodu qo0yBaHHS IUHKY, KaJIMIlo,
Mepkypito. [IpakTuyHe 3acTocyBaHHSA IUX METaliB Ta iX cruiaBiB. DizioynoriyHa mis
cnonyk Ilunky, Kaamito, Mepkypiro. Texuika Oe3nexku mpu poOOTI 3 PTYTTIO Ta ii
CTHOJTyKaMH.

®i3uyHi Ta XIMIYHI BJIIACTUBOCTI MPOCTUX PEUOBUH Ta iX crmoiyk. Cromyku Mepkypiro
y cremneHi okucHeHHs +1. HaiiBaknuBilii KOMILJIEKCHI CHOJYKH €JI€MEHTIB MOOIYHOI

niarpynu I rpynu.
[TopiBHSITPHA XapaKTEPUCTHUKA €IEMEHTIB TOJIOBHOI Ta To0i1uHOoi miarpyn Il rpymm.

17. EJJEMEHTH 'OJIOBHOI IIITPYIIH VIII TPYIIH
Micue 61aropoHuX ra3iB y nepioJluyHii CUCTEM1 €JIEMEHTIB Ta €JIEKTPOHHA CTPYKTYpa
ix atomiB. [losicHeHHsI iCHYBaHHS OJJHOATOMHHUX MOJIEKYJ 3a MeTojamu B3 ta MO.



3MiHa MOTEHIiaIiB MOHI3allll aTOMIB OJIarOpoHUX Ta3iB 13 301IBIICHHIM MOPSIKOBUX
HOMEpIB €JIEMEHTIB.

brnaroponni rasum y mnpupoji, (i3uMdHlI Ta XIMI4HI BIAcTHBOCTI. HaiBaxxauBimii
cnonyku Kcenony 1 KpunToHy pi3HHUX CTYINEHIB OKMCHEHHS . BJIACTUBOCTI, JOOYBaHHH,
3aCTOCYBaHHS.

18. EJEMEHTH NNOBIYHOI NIATrPYNN VIII TPYIIA
3aranpHa XapakTepUCTHKA eleMeHTIB poauHu depyma 1 MIIaTUHOBUX METAlIIB.
Enementu ponuaum ®depyma. [lommumpeHHs B NOpuUpoil, HAWBKIMBIIII IPUPOJIHI
cnonyku. CrutaBu 3aii3a: 4aByH 1 cTalib. JlIoOyBaHHS HIKEIIO 1 KOOAJIBTY.
Enementu poaunu Ilnatunu. [lomupenHs y npupomi, icropis BIOKpuTTsa. OcoOIuBOCTI
(G13UYHUX 1 XIMIYHUX BJIACTUBOCTEH MIPOCTUX PEUOBUH, 1X MIPAKTUIHE 3HAUYCHHS.

Poszain III. OPTAHIYHA XIMISI

1. TEOPETUYHI OCHOBHU OPI'AHIYHOI XIMII

IIpeamer opraniyHoi XiMii. OcoOaMBOCTI OyHOBM OpraHIYHUX CIIOJNYK. 3B 30K
OpraHiyHOi XiMii 3 IHIIMMH HAayKaMd Ta 3HAYE€HHS JUIsl iX CY4acHOrO PO3BHUTKY.
Jlxepena CHpOBMHM OpraHiuHuUX crnojiyk. llpuposa Ta Tunu XIMIYHUX 3B S3KIB Y
crionykax Kap6ony.

30ymxkenuii cran atoma KapOoHy Ta THOM TiOpmau3aiii WOro aToMHUX opOiTanei
(sp®, sp?, sp-ribpuamsanii). [TOHITTS IPO G- Ta T-3B’SI3KH.

Knacudikaris 1 HoMeHKJIaTypa opraHiyHux crnoiyk. Kinacudikaiiis opraHiyHUX CHOJIYK:
3a OyZI0BOIO KapOOHOBOIO JIAHIIIOTA — alMKIIYHI (aJKaH!, ajJKEHU, aJKaai€Hu, ajJKiHN),
KapOOIMKITIYHI aTIUKIIYHI, apOMaTH4Hi), T€TEPOLUKIIYHI CIOJYKH; 3a HAasBHICTIO
XapaKTEPUCTUYHOI rpynH. [IOHATTS MPO TOMOJOTIYHUN PsJl, CTAPIILY XapaKTEPUCTHUUHY
rpyny, Kjlac OpraHiYHUX CIOJIYK.

Turnr HOMEHKJIATYp OpraHiYHMX CHOJYK: TpuBianbHa (iCTOpHYHA, TpajaMIliliHA),
parfioHajabHa, paJuKaIbHO-QYHKI[IOHAIbHA, cucTeMaTtnyHa (HomeHkaaTypa IUPAC).
OCHOBHI TUIM 130Mepil OpPraHiYHUX CIHOJYK: CTPYKTypHa (CTaTM4yHA, JWHAMIYHA),
npocTopoBa (KoH(popMalliiiHa, CHaHTIOMEpis, C - Ta T - JliacTepeomMepis).

B3aemHuii BIUIMB aTOMIB Yy MOJIEKYJlIaxX OpraHiyHuUX crnoiyk. [loHarts mpo
THAYKIIHHUA Ta Me30MepHUid edeKTH, e(EeKT TImepKoH orairii.

[ToHsTTS Mpo MeXaHi3MU OpraHiyHuX peakilid. Kimacudikariis peakiiiii 3a HalIPSIMKOM:
npuennanus  (A-peakiii), Bimmeruienns (E-peakiii), 3amimenns  (S-peaxitii),
NeperpymnyBaHHs; 3a TUIIOM PO3PUBY XIMIYHUX 3B’A3KIB. TOMOJITUYHI, T€TEPOIITUYHI.
[loHsATTs m1pO BUIBHI pajguKaid, KapOOKaTIOHM, KapOaHIOHM, €JIeKTPOPUIbHI Ta
HYKJI€O( UIbHI peareHTH.

2. BYTJIEBOJHI
AJIKaHH
XiMIYHHM CKJIaJ1, 3arajibHa (opMyria Ta TOMOJIOTIUHUN PsiJ] ATKaHIB.
[ToHATTS PO NMEPBUHHI, BTOPUHHI, TPETHHHI Ta 4YeTBepTUHHI atoMu KapOony.
HomeHknatypa ajikaHiB: TpuBiaibHa, parioHaibHa, cucreMatndHa (IUPAC). I3omepis
alIKaHIB. CTPYKTypHa, mpocTopoBa. CrnocoOu CHHTE3y alKaHiB: TMPOMHCIOBI Ta
nabopatopHi. OkuCHEHHs ankaHiB. ['opiHHA. XiMIYHI BIaCTUBOCTI Ta BUKOPUCTAHHSI.

Henacu4eHi annkiaivyHi ByrjieBoaHi



AJIKEeHH

3aranpHa Qopmyrna. ['OMONOTIYHUN PO aTKEeHIB 1 WOrO0 TEHETUYHUN 3B’S30K 3
TOMOJIOTIYHUM psSIIOM ankaHiB. HoMeHknaTypa alikeHiB: TpHBialbHa, palliOHajbHA,
cucremarnyda (IUPAC). [3oMmepis alkeHiB: CTpyKTypHa (po3raiayKeHHs KapOOHOBOTO
CKEJIeTY 1 OJIOKEHHS TIOJIBIHHOTO 3B’SI3KY), IpocTopoBa (yuc- i mpawnc- ta Z-, E-).
Crioco6u m100yBaHHA aJKEHIB. peakiii BIAIIEIUICHHS, TiAPYBaHHS, BHUAUICHHS 3
MPOAYKTIB KpeKIHTY HadTu Ta mnpupogHoro raszy. Di3uKo-XiMiyHI BIACTHBOCTI
AJIKCHIB, BAKOPHCTaHHS.

Aaxkanienun. Kayuykn
3aranpHa (opmyna, kiacudikailisi, HOMEHKIATypa, 13oMepis. Jli€eHn 3 KOH IOroBaHOIO
CHCTEMOIO TIOJBIHHUX 3B’ s13KiB. JJoOyBanHs OyTa-1,3-nieny Ta i3onpeny (2-metundyTa-
1,3-nieny). XiMiuHi BTaCTUBOCT1 KOH IOTOBaHUX JII€HIB Ta BUKOPUCTAHHS.

AJIKIHHU
3aranbHa popmyna. ['oMonoriunui psj aleTUIEHOBUX BYTJIEBOIHIB 1 HOrO r€éHETUUHUN
3B’SI30K 3 TOMOJIOTIYHUMHU psiIaMH alikaHiB 1 ankeHiB. HoMmeHkinaTypa Ta i3omepis
ankiHiB. [ToHATTA mpo TepMmiHanbHI ankiHu. CiocoOu 10OyBaHHS AJIKiHIB: MPOMHMCIIOBI,
nabopatopHi. Di3uyH1 BIACTUBOCTI AUETHIEHOBHX BYIJEBOJAHIB. EnexTpoHHa OynoBa
alleTWICHOBHUX BYIJIEBOAHIB. JliaroHansHa sp- riopunusaiis atoma KapOony. XimiuHi
BJIACTUBOCTI aJIKIHIB.

ukiaidHi ByriieBoaHi
Hukimoankanu. LHlukiaoankeHu.

[Muknoankanu. 3arasbHa ¢opMmysia, HOMEHKJIaTypa. Tumm i30Mepii: CTPYKTYypHa,
npoctopoBa. Teopis HampyxkeHHsi baitepa 1 koHdopmaliiHa Hampyra B IHMKJIaX.
CtpykTypHa, TeOMETpUYHA, ONTUYHA 1 KOHQopMmalidHa 130Mepis AU3AMIMIEHUX
IUKJI0aNKaHiB. EnexTpoHHa OymoBa IMKIONponany («0aHAaHOBHH 3B’S30K»). XiMiuHi
BJIACTUBOCTI LUKJIoNpomnany. EnekrponHa OyqoBa MUKIOTEKCaHy. XiMIUHI BIAaCTUBOCTI
nukiorekcany.  IlopiBHSHHST ~ BJIACTUBOCTEM  IUKJIONpPOMaHy,  IMKIOOyTaHy,
IUKJIOTNEHTAHY 1 [MKJIOT€KCaHy: BIJHONIEHHS JO JAli  BOJAHIO, TaJIOTEHIB,
raJIOrT€HOBO/IHIB, OKUCHHKIB.

ben3eH Ta iioro romoJsioru
benzen. MonekynsapHa popmya. EnextporHa 0y10Ba OeH3eHY, CXEMU 0- 1 T-3B’ SI3KIB.
KBaHnTOBOXIMIUHI MaAXoAu a0 OyI0BU OEH3EHY: METOJl BaJIeHTHMX 3B’SI3KIB. 7,7T-
Kon’roramist Ta eHeprigs KoH’rorauii mojekynu OenzeHy. [IoHSATTS mpo apomaTHuHI
BJIACTUBOCTI OCH3E€HYy Ta IHIIMX OpraHIYHUX pedoBWH. [IpaBWiiO apoMaTHYHOCTI
XIOKKEIS.
XimiyHl criocoOu CHUHTE3y O€H3€Hy: ACTIAPYBAaHHS IUKIOATIKaHIB, JET1IPOIUKIIIZaIlis
aJIKaHiB, LIUKJIOTpUMepu3allis auetuieHy. [lpupoani mkepena qo0yBaHHS apOMaTUYHUX
BYIJICBOAHIB. XiMiuHI BJacTUBOCTI OeH3eHy. [IpaBuna opieHTamii s peakiiii
eNeKTPO(UILHOTO 3aMIIICHHS B s/Ipi OCH3EHY.

BbararosinepHi apoMaTH4Hi CIOJIYKH 3 KOHA€HCOBAHUMM SIIPAMHU O€H3eHY
Hadranen. Enektponna 6ynoBa. HepiBHOMIpHICTh PO3MOALTY €IEKTPOHHOI T'YCTHHH B
a- 1 [-monoxeHHsX HaTaleHOBOro sapa. Peaxmii 3aMillleHHs, NPUETHAHHS,
OKHCHEHHsI Ha(pTaneHy.



BbararosiniepHi apoMaTH4Hi CIOJIYKH 3 i30J1bOBAHUMH SIAPAMH O€H3eHY
HNudenin, mnodysanus. deninmeranu. Cunrte3 TpupeHiiMerany (peakiis Dpigens-
Kpadtca) i #oro BiractuBocTi. bapBHuKH TpH(EHIIMETAHOBOIO PSIY.

3. ®YHKIHIOHAJIBHI NOXIJIHI BYT'JIEBO/IHIB
I'asiorenoankanu

3aranpHa (QopMyna, TOMOJIOTIYHUN psjl TrajoreHoaJkaHiB. THIKM HOMEHKIATYD:
TpHBIalbHa, paaukaabHO-QyHKIIOHATbHA Ta cucTemarnyHa (IUPAC). Tumu i3omepii:
CTPYKTypHa, IpocTopoBa (KoHbopMalliiiHa, eHaHTiOMepis, aiacrepeomepis). PizuuHi
BJIACTUBOCTI rajoreHoankaniB. Criocobu 100yBaHHs rajoreHOAIKaH1B.

Enexktponna OynoBa ajKiIragoreHiAiB: IHAYKIIHHUN e]ekT, eHepris, MOSIPHICTH i
3MATHICTh 10 TOJSpHU3allli 3B’A3KIB KapOOH-TaJOreH. XIMi4HI BJIACTHUBOCTI: peakIii
3aMilleHHs, BiAUIeIUIeHHs (mpaBwio 3aifnieBa). BigHOBIEHHS TrajloreHOAKaHIB.
B3aemonis ranoreHoankaHiB 3 MeranamMu. JloOyBaHHsI peakTHBIB ['puHbspa, ix
BUKOPUCTAHHS.

I'anorenoapenn
Apwiranoreninu. Homenknatypa, 13omepis,  ¢isuuyni  BiaactuBocTi.  CHHTE3
apwiIranoreHifiB. [anorenyBaHHs B s1po, MexaHi3M peakmii (Sg2). YMoBU XJlopyBaHHS
Tonyeny B sipo (Sg2) 1 B Oiunmit nanmor (Sg). EnekrpoHHa OymoBa apuiraaoreHimis:
p,7T-KOH 1orarlis. XiMi4H1 BIaCTUBOCTI apHIIrajJoTeHIIIB.

Hirpocnoayku anipaTH4HOr0 T2 ApOMAaTHYHOIO PSIAiB
3aranpHa (popmyJia, TOMOJIOTTYHUH PAJl, XapaKTEPUCTUYHA IPyIa HITPOCTIOJYK.
Homenknartypa. JIoOyBaHHS HITPOCTOMYK. XIMIUH1 BIaCTUBOCTI HITPOATKAHIB.

AMIHH a1i()aTUYHOI0 TA APOMATHYHOIO PSAAIB
["omonoriunuit psin aminiB. [lepBuHHI, BTOpUHHI 1 TpeTuHHI aMmiHu. HoMeHknaTypa.
JloOyBanusa aminiB. Di3uyH1 BIacTUBOCTI aMmiHiB. EnekTpoHHa 1 mpocTtopoBa OymoBa
MOJIEKYJT aMiHiB. XIMi4H1 BJIACTUBOCTI aMiHiB. KHCIOTHO-OCHOBHI BJIACTUBOCT1 aMiHIB.
Peakmii ankiaroBaHHS aMiHIB. ANMIIOBaHHS aMiHiB. Jli1 HITPUTHOI KHCJIOTH Ha
NEepPBUHHI, BTOPUHHI 1 TPETUHHI aMiHH.

ApoMaTH4Hi Aia30- i a30cN0JIYKH. A300apBHUKHI
Com pgiazonito. JloOyBaHHA coJjiel [1a30HII0 peakii€l0 i1a30TyBaHHS, YMOBHU
MPOBEJICHHS peakilii. XiIMI4H1 BJIACTUBOCTI coJjiel Mia3oHit0. Peakiiii coneit qia3oHio 3
BUJIUVICHHSIM Ta 0€3 BUIUICHHS a30Ty Jia3orpymnu. Peakiiis a3ocnoiydeHnHs 3 Gpenonamu i
apOMaTUYHUMHU aMiHaMH. A300apBHUKHU.

OnHo-, ABOX- I TPHOXATOMHI CIIUPTH

XapakTepucThyHa Tpyna CIUPTIB, 1X aTOMHICTh. 3arajbHa (opmynaa OJHOATOMHHX
CIUPTIB Ta iX TOMOJIOTIYHUHN psifl. ['eHeTHYHUN 3B’ A30K MIXK TOMOJIOTIYHUMHU PsITaMH
CIOHMPTIB 1 HACUUEHUX BYTJIEBOAHIB. [30Mepis CHUPTIB.

[lepBuHHI, BTOpPWHHI 1 TpeTUHHI crnupTH. HomeHkmatypa: icTopudHa, pallioHaJbHA,
paaukanbHO-GyHKIIOHANBHA, cucTemaTnyHa (IUPAC). Crnocodu mnoOysanHs. DizuuHi
BJIACTUBOCTI CHUPTIB. 3aJEKHICTh TEMIEPATypH KWIIIHHS CHHUPTIB Biag OynoBH iX
MOJIEKYJTH. MDKMOJIEKYJISIPHUNA BOJHEBHM 3B A30K y cnupTaxX. PO3YMHHICTH CIUPTIB Y
Boai. Enextponna OyaoBa CIHpPTIB.



XiM14H1 BJaCTUBOCTI cUpTiB. OKUCHEHHsI CIUPTIB. [meHTudikaiis CiupTiB.
HaliBaxnmuBimii MpeACTaBHUKM HACHMYEHUX OJIHOATOMHHUX crnupTiB. OTtpyitHa mist
MeTaHoJy. BukopucTanHs eraHoy B 01010r1i, 610X1Mii, ¢apMakoIorii.

Erepu
3arajiibHa (I)opMyna TOMOJIOTTYHUMN PSI, i30Mepi;1 HOMEHKIATypa.
JloOyBaHHSI eTepiB MIKMOJICKYJIIPHOIO JIETiapaTaIli€io CHI/IpTlB Ta 13 TaJoreHOANKaHIB
(peakmis Bimbsmcona). EmekTporHa OymoBa erTepiB 1 I1X XIMIYHI BIIACTHBOCTI.
3acTocyBaHHs €Tepy 1 TeXHiKa O0e3MeKH MPU poOOTI 3 HUM.

DeHOo/IM | APOMATHYHI CTUPTH

OpHoaTtoMH1 (peHOoNH: 3araibHa GopMysia, TOMOJOTIUHUN psAJl, HOMEHKIIATYpa, 130Mepis,
¢bi3uuni BracTuBOCTI. JloOyBaHHS Ta XIMIYHI BIACTUBOCTI OJHOATOMHHX (PEHOJIIB.
Enextponna 6ynoBa ¢genony. Peakiii, o0ymoBneni HasBHicTiO rpynu —OH. Brimus sanpa
OCH3eHYy Ha KHCIOTHO-OCHOBHI BiacTuBOCTI (heHony. Peakuis ¢enonis 3 depym (1)
XJIOPUIOM. AJIKUTIOBaHHS, amioBaHHA (eHomiB. Peakilii 3a yyacTio GEH3€HOBOTO
aapa. Peakmii enexkTpodiIbHOTO 3aMillleHHS B O€H3EHOBOMY sjpi  (eHomy:
raJioreHyBaHHs, Cynb(yBaHHs, HiTpyBaHHs, C-aJKUTIOBaHHS, Aa30CHOJIYYEHHS,
kapOokcwittoBanHs  (peakmiss  Konb6e).  bararoatomui  ¢enomu.  Ilipokarexon,
PE30pLIMHOJ, TiAPOXiHOH, miporajon. JloOyBaHHS, BIJIACTHBOCTI. 3aCTOCYBaHHS
O0araroaTOMHHUX (PEHOJTIB.

AJIbJeriam i KeTOHH aJi(haTUIHOTO PSIy.
['oMonoriyHil psiu, XapaKTepUCTUYHI TPYMU ajbAETiliB 1 KETOHIB, HOMEHKJIATypa
(TpuBianbHa, palfioHaNbHA, CHCTEMAaTH4HA), 130Mepisd. Crmocobu noOyBaHHs. DizuuHi
BiactuBocTi. [lpupona moxasiiiHOro 3B’s3ky B KapOoHUIbHIM rpyni C=0. XimiuHi
BJIACTUBOCTI aJbJETiNiB 1 KeToHIB. HykneodinbHe npuegHanHs 10 KapOOHUIBHOT IpyIu
3a MexaHizMoM Ay. Peakmii 3a yvacTio o - atomiB ['iiporeny. 3aMillleHHsI 0. -aTOMIB
[Npaporeny Ha ranoreH. Peakmii xoHaeHcarli anbaeriaiB. AJbJ0JIbHA KOHJACHCAIIS
anpAerigiB Ta il MexaHi3M Yy JIY)KHOMY cepeaoBuilli. KpoToHOBa KOHJIEHcAITIS.
BigHoBieHHs anpaerimiB 1 kKeToHiB. OKMCHEHHS ajbJerifiB 1 KeToHIiB. SIKicHI peakirii
anbAETiAIB: peakiis cpiOHoro m3epkana, B3aemomis 3 kympym(Il) rigpoxcumom i 3
bykcuHCyIB(MITHOIO KUCT0TO. [lomimepu3aliist anbaerigis.
HaiiBaxxuBimi mpeacraBHUKH. Dopmanbierisi, OLTOBHH allpJIeria, ameToH 1 iX
n00yBaHHS B TIPOMHUCIIOBOCTI, 3aCTOCYBaHHSI.
Henacuueni anpaerinn. Axponein. JloOyBaHHs, eleKTpoHHa Oya0Ba, B3a€EMHUN BIUIMB
aTOMIB y MoJIeKyJii. Peakilii 3a yyacTio KapOOHIIBHOI TPyIU Ta MOJABIMHOIO 3B’ s3Ka.

AJberiam i KeTOHH APOMATHYHOIO PALY
ApoMaTH4H1 aNbAeriii Ta KETOHU. ['OMOJOriYHUN psiA, HOMEHKJIATypa, CIoCcoOu
nobysanns. Enextporna OygoBa apoOMaTHYHUX QJIBJETIAIB 1 B3AEMHHI BIUIMB aTOMIB Y
ix Mosekynax. XiMI4HI BJIACTUBOCTI apOMaTUYHUX ajibierimiB. Peakii 3a ydacTio
KapOOHUIBHOT TPyIU Ta OCH3EHOBOTO KIJIBIIA.

Kap0oHoBi kucj10TH BCiX THIIB Ta iX (PYHKIIOHAIBHI MOXiAHI
HacuuyeHni MoHOKap0OOHOBI KHCJI0TH Ta iX (PyHKIiOHAIBHI OXiAHI
['oMosioriuHui psi, XapakTepUCTUYHA Ipyna KapOOHOBUX KHCIIOT, HOMEHKJATypa
(TpuBianbHa, palioHaIbHA, CHCTEMAaTHYHA), 130Mepisa. CriocoOu nqo0yBaHHs. Di3nyHI



BJACTHBOCTI. MIUDKMOJICKYJIApHI BOAHEBI 3B’s3ku  (mumepu). EnextponHa OynoBa

KapOGOKCHIIbHOT rpyIi. Peaxiii HyKIeodTbHOrO 3aMileHHsT Gitst SP>-TiGPHIM30BAHOTO
atoma KapOony B KapOOKCHWJIBHIHN Ipymi: 100yBaHHS rajJlor€HOAHTIAPHUIIB, aHT1IPHU/IIB,
ectepiB, amiiB. BiacTuBoCTI KapOOHOBHX KHUCIOT 32 y4YacTIO ajJKUIbHOTO 3aMiCHUKA.
BrnnuB  kapOokcunpHOI Tpynmu Ha pyxiuBicTh a-atoma [igporeHy. Oxpemi
NPEICTaBHUKKH.  MypalluHa  Kuciota  (100yBaHHS, 0COOJIMB1  BJIACTHUBOCTI,
BUKOPUCTAHHS), oNTOBa Kuciota (moOyBaHHs, BiacTUBOCTi). IlasbMIiTHHOBA,
CT€apuHOBA 1 BUII[I KAPOOHOB1 KUCIIOTH.

OyHKITIOHATBHI MOXIAHI KapOOHOBUX KHCJOT. COJi, TaJOTEHAHTIIPHUAM, aHTIAPUIH,
ecTepH, aMiJii, HITPHUIIH.

Comi kapOOHOBHX KHCIOT. MuiIo Ta HOTrO BIACTHBOCTI. BUKOpHCTaHHS  conei
KapOOHOBHUX KHUCJIOT JJIsl JOOYBaHHS HACHYEHUX BYTJICBOHIB, adbJCT1A1B 1 KETOHIB.

Henacu4yeni MoHOKap0OoHOBI kucaotu. Kupu
['omMosoriuHui psii, HOMEHKJIATypa, i3oMepis (CTpyKTypHa Ta TeOMETpHYHA IHC-,
TpaHC-i30Mepisi). AKpUIOBa, METAKPUIIOBA, KPOTOHOBA KHCIOTH. XIMIYHI BJIACTHBOCTI
HEHACHYEHUX KHUCIIOT.
[onimepusaltist aKpUIOBOI | METAKPHUIIOBOT KUCIIOT Ta iX ecTepiB. Opraniune CKIO.
HenacudeHi BHIi KapGOHOBI KHCIOTH. 1X 6yI0Ba, BIACTMBOCTI, 3HAYeHHs. Bionoriuna
pOJIb HEHACHYCHHUX >KHPHUX KHUCIOT. JKupwm (Tpuriinepumau). Bumi Hacudeni i
HEHACUYEHI KapOOHOBI KHUCJOTH, SKI BXOIATh 1O CKJIaAy KHUPiB. XIMIYHUN CKJIAJ
TBEPAUX 1 PIIKMX JKUPiB. XIMIUHI BIACTHBOCTI *XHpiB. ['iposi3 (OMHIICHHS) JKUPIB.
[Npporenizailis >KHpIB Ta B3a€EMOJIA iX 3 OpPOMHOIO BOJIOIO, PO3UYMHOM Kaiii
nepMaHraHaty. Bukopucranas xupiB y TexHiul. biojgoriuHa posib xKupis.

JAnkapO0OHOBI KHCJIOTH

['omosoriynuit  psif, HOMEHKJIATypa. 3arajbHi METOAM J0O0YBaHHS JUKAPOOHOBUX
KHCJIOT. XIMIYHI BJIACTUBOCTI JUKApOOHOBUX KHUCIOT. Onep)KaHHS TOXIIHHUX
JUKapOOHOBUX KHUCIOT. coiei (iX Ha3BH), €CTEpiB, raJOreHOAHTIAPUIIB, aHTIIAPHUIIB,
amiziB. BigHomeHHs 10 HarpiBaHHsS JUKapOOHOBUX KUCIOT. OKpeMmi MpeiCcTaBHUKH.
[I{aBneBa kuciOTa, OCOOJUBOCTI €IEKTPOHHOI OYJOBH, PO3KJIaJaHHs PHU HarpiBaHHI 3
Cyib(aTHOK KHUCIOTOIO, BIJHOMICHHS 10 J1i OKHUCHUKIB. MajloHOBa KHCIIOTA,
MaJIOHOBHUU €CTEP.

AMIHOKHCJI0TH

Knacudikamis  amiHokucnor. ['omosoriuni  psiaud, — XapaKTepUCTUYHI  TPyMU
HOMEHKJIaTypa aMIHOKUCIIOT. a-, f-, -, O-AMIHOKUCIOTU. [30Mepis aMiHOKHCIOT.
OnTuyHa aKTUBHICTH aMiHOKHUCIOT. D- 1 L-aMIHOKMCIOTH Ta iX TOMIUPEHHS B
npupoi. CHHTE3U aMiHOKHCIIOT.

XiMI4HI BIaCTUBOCTI aMiHOKHUCJIOT. AM(OTEpPHICTh aMIHOKHUCIIOT. JlekapOOK CHITFOBaHHS
amiHokucioT (yTBOpeHHs OloreHHHMX amiHiB). Peakiii 3a yd4acTiO aMiHOTPYIIH:
allMIIOBaHHS, aJKUIFOBaHHS, B3a€MOJIS 3 HITPUTHOK KHCIOTOIO. BimHOIICHHS 10
HarpiBaHHi a-, f-, y-, O0-aMIHOKHCIIOT. 3acCTOCyBaHHS aMIHOKHCIOT. llemtwmm i
MENTUIHUN 3B’ I30K. Y TBOPEHHS 1 Oy/10Ba MEMTHIHOTO 3B’ SI3KY.

Kap06oHoOBi KHCJI0TH APOMATHYHOIO PALY
ApomMaThuHi MOHOKapOOHOB1 KHCIOTH. ['omosioriynuii psii, HoMmeHkIarypa. Crocoou
noOyBaHHs. EnekTporHa OyoBa apoMaTHIHIX MOHOKapOOHOBHUX KUCJIOT, B3a€EMHUH



BIJIMB aTOMiB y Mojekymi. Peakmii 3a ydacTio KapOOKCHIbHOI Tpynu. Peaxiii
eJIEKTPO( LIIHHOTO 3aMIIIEHHS B apOMaTHUYHOMY SIZIPI.

benzoiiHa kuciaoTa Ta CcaliUoOBa KHCJIOTa: JOOYBaHHS Ta XIMIYHI BJIACTHUBOCTI.
[MoximHi caliluIOBOi KHCIOTH: aleTU/ICATIIMIOBA KKCIIOTa (acHipuH), 3aCTOCYBaHHS.
Jukap6oHoBi apomatuuHi kuciaotu. dranesa 1 TepedTaseBa KUCIOTH, iX T0OyBaHHS,
xiMi4Hi BiacTuBOCTi. Ekonoriuni mpoOieMu BUKOPUCTaHHS (PTanaTiB.

4 XIMIATETEPOLIUKJITYHUX CIIOJYK

TeopeTu4Hi 0OCHOBH XiMil reTepoIUKIIIB
Cucremarrika Ta HOMEHKJIATypa FeTEPOLUKIIUHUX CIOJIYK.
[TonsaTTs mpo reTepoapoMaTUYHICTh. THUIMK TreTepoaTOMiB 1 TeTepOapOMATUYHUX
CTPYKTYP, KpUTEPii TeTepOapOMATHYHOCTI; TIOPUAN3AISA 1 CTEPEOXIMis TeTEPOATOMIB.
KoHuemniiss n-HaAJUIIKOBOCTI Ta T-A€PIIIUTHOCTI B XIMil reTepoapOMaTUYHUX CIIONYK.
EnexTpoHOMOHOPHI Ta  €JIEKTPOHOAKIIENTOPHI BIACTUBOCTI TIeTEPOAPOMATUUHUX
CUCTEM.

IPATUYJIEHHI TETEPOLIUKJITYHI CITOJIYKHA
[Tipon, ¢ypan, TiopeH. BbynoBa m’ATHUIEHHUX TETEPOLMKIIB, iX apPOMATUYHICTb.
@13u4H1 BIACTUBOCTI. MeToaM CHUHTE3y. XIMI4H1 BJIACTHUBOCTI: amuao(@oOHICTh,
KUCJIOTHI BJIACTUBOCTI MIPOJY, peakiii eJeKTpo(UIbHOrO 3aMIllI€HHS: HITpYBaHHS,
CyJb(yBaHHS, TAJIOTEHYBAaHHS, PEAKI[li OKUCHEHHS Ta BIJIHOBJICHHS.
[’ ATHYIIeHH] TeTepOLUKIIN 3 IBOMA FeTepoaTOMaMu: Mipaso, IMiAa30Il.
KoHaeHcoBaH1 reTepouKiIn: MypyH, O0y/10Ba Ta BIACTHUBOCTI.

HMECTUYJIEHHI TETEPOLHUKJ/ITYHI CIIOJITYKA
Hipuaun

bynosa i1 peakiiiina 3aaTHICTh mipuauHy. CHHTE3W MIPUIUHOBOTO SIpa.
BnactuBocTi mipuauHiB. [lipyaAuHU K OCHOBU: MPOTOHYBaHHS, yTBOpPEHHS N-OKCHAIB.
[lippyanHu SK €NeKTPOHHI aHaloru OeH3eHy. Peakuii enekTpoduUIbHOrO 3aMIlIEHHS B
psAay NIPpUAMHIB. HITPYBaHHs, Cylb(yBaHHs, rajorenyBanHs. Peakuii HykiaeopibHOTO
3aMIICHHS B Py NMIpUAMHIB: 3amimieHHs ['inporeny (aminyBaHHs 3a UnunOaOiHuM).
[Timepunun, HOro oJepKaHHS Ta BIACTHUBOCTI. AJKaIOIIH, IO MICTATh SJIPO MIPUIUHY:
HIKOTHH.

5. ByriieBoau
Knacudikamis ByrmeBomiB. Ckman, MOJEKyJspHI (QopMyId TIIOKO3U, (GPYKTO3H,
caxapo3u, Kpoxmamo 1 1emrono3u. CTpykrypHa ¢dopMmyna BIIKPUTOT Ta IUKIIYHOI
dbopMH MOJIEKYJH TJIOKO3U. XIMIYHI BJIACTHUBOCTI TJIFOKO3U. YTBOPEHHS TJIIOKO3U B
npupoxi. Kpoxmans 1 mienronosa — npupoani noaiMepu. ['iaposi3 caxaposu, KpoxMalio 1
Hemosio3n. SKicH1 peakiii Uis BU3HAUYEHHS TJIIOKO3M 1 KPOXMalllo: 3aCTOCYBaHHS
BYTJICBO/IIB, iX 0610JI0T1YHA POJIb.

Po3zin IV. ®I3UYHA I KOJIOIJTHA XIMISI

[Mpeamer, 3amadi | Metoan (izuuHoi Ximii. DI3MKO-XIMIYHI MPOIECH B MPHPOJI Ta
IIPOMHUCJIOBOCTI.



1. XIMIYHA TEPMOJUHAMIKA. TEPMOJIMHAMIKA XIMIYHOI PIBHOBAT'

PoGota po3mmpeHHs ineanpHoro rasy. TepMoauHaMmiuHi cucteMu. BHyTpimmHS eHepris,
eHtanbiiss, KiapkicTe Temiotu 1 pobora sk ¢opmm mepemadi eHeprii. CranmaptHi
yMOBH B TepMmoauHaminl. TepMoamHaMiyHi Tpollecw: JMJOBUTBHI 1 HEIOBIIBHI,
pPIBHOBaXKHI 1 HepiBHOBaXkHi, 000pOTHI 1 HeoOopoTHi. [IOHATTA MPO TETUIOEMHICTB.
TermnoemMHICT MOJNBHA TIPU CTATOMY O0’€Mi | CTalloMy THCKY, CHIBBIIHOIICHHS MIX
HUMH. 3aKOHH TepMouHaMiku. TeroBa (TepMoOAMHAMIYHA) PiBHOBAra.

[Iportecu B posumHax. CTaHOapTHA EHTANbINSI PO3YMHCHHS, CHTAJBINA TiapaTaiii
CHOJYKH (7151 HOHHMX KPUCTAIIB).

XimiuHa piBHoBara. CtaH quHaMi4HOi piBHOBaru. 3akoH Aii mac. KoHcTaHTa piBHOBaru
npocToi romoreHHoi ximiunoi peakuii: K. i K,. Po3paxyHok ckimagy piBHOBa)KHOI
CyMillli 3a BHMXIOZHHM CKJIaJOM 1 KOHCTAaHTOIO piBHOBAard. 3MIIIeHHS XIMIYHOT
piBHOBaru, npunnun Jle [llarense. OnTrManbHI YMOBH 3IHCHEHHS MPOILIECY.

®da3oBa piBHOBara. OCHOBHI MOHATTA. (a3a, KOMIOHEHT, YUCJIO CTYIEHIB CBOOOIU.
[MpaBuio ¢a3 I'idOca.

JIBOKOMITOHEHTHI cucTeMHu. PiBHOBara Kpucral — piIdHa Yy JBOKOMIIOHEHTHHX
cucremMax. Po3unHHICTh Ta (pakTOpH, IO Ha Hei BIUIMBAIOTh. JliarpaMu po34MHHOCTI
JTIBOKOMITOHEHTHUX CHCTEM.

2. KIHETUKA XIMIYHUX PEAKIIIA TA KATAJI3

KiHeTH4H1 3aKOHOMIPHOCTI MPOCTUX TOMOTE€HHUX pEaKliii Ta KIHETHYH1 KpPHBI.
HIBuakicTs peakiiii, 3ajJeKHICTh HIBHAKOCTI BiJ KOHIIEHTpalii pe4oBuH. KoHCTaHTa
mBUAKOCTI peakilii. KineTnuna kimacudikaiis XIMIYHUX Peakiiiii: MOJICKYISIPHICTS I
nopsaok peakiiid. KiHetnka reteporeHHUX XiMiuHuX peakiid. Jugysis. [ToasaTTs mpo
ckyanHil xiMiuHil peakuii. Knacudikaiis CkIagHUX TOMOT€HHMX XIMIYHMX MPOILECIB:
CHIpsDKEHI peakilii, GoToXIMIuHi JaHIIOTOB1 peakiiii.

3anexHicTh mBHIKOCTI XIMIYHOT peakiii Bin Temneparypu. PiBasuus Bant-I'odda Ta
Appeniyca. Exeprist aktusariii.

3arajibHi TOJIOXKEHHS 1 3aKOHOMipHOCTI KaTanizy. OcoOmuBocti 1 kiacuikaris
KaTaJITAYHUX TIPOLECiB. TOMOTEHHHMH KaTalli3, KHCIOTHO-OCHOBHHUH  Karais,
TOMOTEHHO-KATaJITUYH1 PeakKilii, 10 KaTali3ylOThCSd KOMIUIEKCHUMH CHOJyKaMU Ta
dbepMeHTaMH, reTepOreHHU KaTaii3, aBTOKaTamis.

3. PO3UUHU
3arayibHa XapakTepucTHKa po3urHIiB. CrocoOM BH3HAYEHHS KUTBKICHOTO CKIIATY
PO3UMHIB. MOJbHA Ta MAacoBa YacTKH; MacoBa, MOJISUIbHA, MOJISIPHA Ta CKBIBAJICHTHA
KOHIICHTpAIII.
Po3z6asieni mosekyisapHi pinki po3unan. TUCK HacHYeHOl Mapy HaJ PO3YMHHUKOM Ta
po3unHOM. KoJiraTBHI BJIACTHBOCTI PO3YMHIB: TeMIIepaTypa 3aMep3aHHs | KUIIHHS
po3unHiB. Kpiockonis Ta eOymiockomis. SBuine o0ocMOCYy, OCMOTHYHHH THCK.
AKTHBHICTB, KOC(II[I€HT aKTUBHOCTI, JIETKICTb.
Po3unnn cunbHUX enekTponitiB. OCHOBH Teopii cCHIbHHX enekTpoiitiB Jlebas Ta
['loKKeds. AKTHBHICTD Ta KoediluieHT aKTHBHOCTI. VIOHHA Ccumila PO3YHHIB.
Baxkopo3umHHI CHIBHI €JIEKTPOIITH, J00YTOK PO3YMHHOCTI. TepMoauHaMiuHI YMOBH
YTBOPEHHSI Ta PO3YMHEHHsS ocajiiB. HeBoaH1 po3unHU eneKTpodiTiB. Teopii KUCIOT Ta
OCHOB. AMGOJIITH.



EnexTponpoBigHICTh PO3YMHIB €JIEKTPOJITIB. PyXIUBICTh HOHIB B €JICKTPOJIITUYHOMY
nojii. AHOMaJlbHAa AaKTHBHICTh MPOTOHIB Ta TIAPOKCHUA-IOHIB Yy BOJHUX PO3YMHAX
enexkTpoditiB. Kongykromerpis. KonnykroMeTpuuHe TUTPYBaHHS.

4. EJIEKTPOXIMIA
Enextpoani moteHmiaau. PiBHOBaXkHI Ta CTaHAApTHI EJICKTPOAHI IMOTCHIIIANH,
PO3paxyHOK TMOTEHIIAly OKpPEeMOro eneKTpoAay 3a piBHsAHHAM HepHcta. BogneBa
IIKajga  €JICKTPOJHUX MOTeHmlaniB. EnexTtpoxiMiunuii  psigm Hampyr  MeTaiB.
Knacudixkarrist enekrpois.
[ampBanigHl  enmemeHTH: Oy[0Ba, TPHHIMI PpoOOTH, EJICKTPOpYIIiHA cHja
TaJIbBaHIYHOTO €JIEMEHTA. 3aJeKHICTh  CJIEKTPOPYMIIHHOT CHJIM  TajJbBaHIYHOTO
eJIEeMEHTa BiJ KOHIIEHTpAIlli KaTOJHOTO 1 aHOJHOTO po34yuHIB. EnekTpopymriitna cuma
rajbBaHIYHOT'O €JIEMEHTa, piBHsIHHA HepHcra.
Knacudikarisi ranpBaHIYHUX JIAHIOTIB: XiIMiYHI, KOHIIEHTpAIiiHi (3 TepeHECeHHM i
0e3 mepeHeceHHs 3apsjy), OKHCHO-BimqHOBHI. [Ipupoga OionoreHmianiB. MeMOpaHHHIMA
MOTEHITal.
Enextponiz.  3akoHOMIpHOCTI  mpomecy  enektpoiizy.  3akonu  Dapages.
Enextpoximiunuii ekBiBasieHT. Kynonomerpis. OcoOaMBOCTI €IEKTPOIII3y PO3ILIaBiB Ta
BOJIHUX PO3YMHIB €JIeKTPOMITIB. EJIEeKTpOMiTHUHUI pO3KiIal BOIH.
Kopo3is metaniB. Knacudikaiis npoueciB kopo3ii. KoposiitHuii nmporec 3 BOJHEBOIO Ta
KHCHEBOIO Jenojisipu3alicto. BrnnuB cepefoBuilla Ha aHOJHE PO3YMHEHHS METally.
larioiTopH Kopo3ii. MeToau 60poTHOH 3 KOpPO3I€TO.

5. HOBEPXHEBI SABUIIIA. AICOPBLIA
BinbHa moBepXHeBa €HEPrisi OJIMHUII TOBEPXHI, TOBEPXHEBUM HATAT MEX1 PO3MOILTY
¢da3. ABume 3MouyBaHHs Ta po3TikaHHs. KpailoBuil KyT 3mouyBaHHs, 3akoH FOHra.
CenexkTHBHICTh 3MOUYyBaHHS, (iortamis. Buau ¢noTamii: miHHa, MacisHa, IJIIBKOBA.
SBuie kanuisipHOi KOHAEH callli. Aaresis, podota aaresii. Koresis, podoTa koresii.
3aJIe’)KHICTh MTOBEPXHEBOTO HATATY PO3YMHIB BiJl KOHILIEHTpAlli MOBEPXHEBO AKTHUBHUX
peUoBHH. MeToIM BUMIPIOBAHHS TIOBEPXHEBOTO HATATY.
[lonsatrss mpo ancop6Ouito. OCHOBHI TMOHSATTS: aacopOeHT, ajcopOar, adbcopOiis.
PiBusinHs 13oTepmu  afcopOmii ['i66ca Krnacudikamis pedoBUH 3a TOBEPXHEBOIO
AKTUBHICTIO. TOBEPXHEBO-aKTHBHI Ta TOBEPXHEBO-iHAKTHUBHI peuoBuHu ([TAP Ta
[TIAP); mudinbaa 6ynosa [TAP. Xapakrepuctika ¢i3ndHoi aacopOiii Ta XxeMocopOIIii.
OcobmuBocTi ancopOIii Ha MeXi TBepJa pPEUOBHHA-PO3YMH EJIEKTPOJiTy. bynoBa
nosiitHoro enexrpuunoro mapy (ITEI) wa Mmexi posmoxiny ¢a3s. VMounnii o6MiH,
KaTIOHITU Ta aHIOHITH. AjcopOlliiiHa 3/aTHICTh KaTIOHIB Ta aHIOHIB, JIOTPOIHI PSJIH.
Xpomatorpadisi, OCHOBHI TOHSTTS.

6. KOJIOIAHI CHCTEMHA

Tunu knacudikamii gucnepcHux cucteMm. lloHATTS aucnepcHa ¢asza Ta AUCIEpCIdHE
cepenoBuie. TepMoguHaMidyHa XapaKTEPUCTUKA JIOPUIbHUX Ta J10hOOHUX KOJIOITHHUX
cucreM. JliogoOHI KOJOIAHO-TUCTIEPCHI CUCTEMU. MeToau OTpuMaHHsS J10()oOHMX
KOJIOI/IB.

CennMeHrariina (KiHETHYHA) CTIMKICTh. ATperatuBHa CTiHKICTh, TOHATTS PO
Koarysairo 3B'130k Mk BiactuBocTsMU [TEI Ta cTaGiabHICTIO KOJOITHUX CHCTEM.
Koarymsmiitna piBHoBara. Koarymsiis mij BIUIMBOM eJIeKTpodiiTiB, mpaBuiio [llynbie-
[apmi.



Cran IIAP B  po3umnax. MinenoyrBopenHs. KputuyHa  KOHIIEHTpallis
minenoyreoperts (KKM).

Enextpuuni BmacTuBOCTI. ENEKTpoKiHETHYH1 sBUINA: €IEKTPOdOpe3, €IEKTPOOCMOC.
OnTUYH1 BJIACTUBOCTI MPUPOJAHUX MIKPOTETEPOTCHHUX CUCTEM. 3aKOH PO3CIIOBaHHS
ceitna Penes. Edexr Timmansa, omanecueHiis, dmayopecteriiisa. [lormuaannas cBitia,
3akoH JlamOepTa-bepa. 3abapBiieHHS KOMOiMHUX po3uMHIB. [TOHATTS TIPO B’SI3KICTE.
B’s3kicTh po3unnisa BMC.

bynosa nparneit ta renei. Habyxanns. ludy3sis B rensax. PyliHyBaHHS CTPYKTYpOBaHHUX
KOAryJsiiiHuX cTpykTyp. CrapiHHS [parfiiB Ta Teleld, CHHEPE3UC. 3BOPOTHE
pYHHYBaHHSI 1 YTBOPEHHSI CTPYKTYp, TUKCOTpomis. IIOHATTS mpo 3B’sI3HO-TUCIEPCHI
KOHJIEHCOBaH1 CUCTEMHU.

Emynbcii. Knacugikanis eMynbeiil 3a NpUpoI0I0 Ta KOHUEHTPALIED AUCHEPCHOI (a3u
Ta JUCHepciiHOro cepenoBuia. Emynbratopu. MeTtoau yTBOpPEHHS Ta pyMHYBaHHS
emyunbcii. [Tinu. Teopis ninoyrBopeHHs. [liHoyTBOproBaul. CTpyKTypa miHu.

Po3zpin V. AHAJIITUYHA XIMIA
[Ipeamer 1 3aBaaHHs aHATITUYHOL XiMil. OCHOBHI PO3ALIM aHAJMITUYHOI XiMIi: SKICHUH 1
KUIbKICHUW aHalll3 HEOPTaHIYHUX T4 OPTraHIYHUX PEYOBHH.
OCHOBHI METOIM aHATI3Y: XIMIUHI Ta IHCTpyMEHTaIbHI (Pi3nyHi Ta (i3UKO-XIMiuHi).

2. AKICHUM AHAJII3

SAxicHuil aHam13, CyXuil 1 MOKPUN METOJIN aHaMi3y.

AHanitnyH1 peakuii. SAkicHl aHanmiTuyH1 peakiii. CenekTHBHI Ta crenu(pIyHl peakuii.
Peax1iii BUSBICHHS, BIJIOKpEMJICHHS, MacKyBaHHS. ['pyIoBi peareHTH Ta BUMOTH 0
HuX. J[poOHMII Ta cuCTEeMAaTUYHUN METONIU aHali3y. UyTIMBICTh aHATITHYHUX PEAKIIii:
BIIKDUBAaHUN MIHIMYM 1 TpaHWYHA KOHIIEHTpAIlisi BU3HAUYBaHOI PEYOBUHU, TPAHUYHE
pO30aBISIHHA PO3YMHY, MIHIMAJIbHUN 00’€M TpaHUYHO PO30aBICHOTO PO3YHHY.
CriocoOu miBUIIEHHS YYTJIIMBOCTI SIKICHUX PEAKITiH.

3. KUIBKICHUI AHAJII3

CydacHa kmacudikaiiss METOAIB KUIbKICHOTO aHamizy. XiMIYHI METOIM aHami3y, ix
Kiacudikaiis Ta XapakTepuctuka. Bumoru m0 ximiuHoi peakiii. OCHOBHI cTajii
ximMiyHOTrO aHamizy. Bubip metony ananizy. [ToxuOKku KiIbKICHOTO aHalli3y: aOCOJIOTHI,
BiJTHOCHI.

I'paBiMerpuunnii  anami3z. CyTh TpaBiMETpU4YHOro (BaroBOro) aHamizy, ramysi
3aCTOCYBaHHs, OOMexeHHs  3actocyBaHHs. OcCHOBHI  cTajii Ta  omeparii
rpaBIMETpUYHOrO aHanizy. Ilpormecu, moO TPU3BOAATH A0 3a0pYJHEHHS OCAiB:
CIIBOCAQKCHHS, aJcopOllis, OKJI03isl, micisiocamkeHHs. [lepeBeneHHs ocaKyBaHO1
dopmu y rpaBiMeTpuyHy (BaroBy). BucymiyBaHHS Ta IPOXKapIOBaHHS OCaJiB.
OOumucieHHs B TpaBIMETPUYHOMY MeToMi. AnHamituyauii  dakrop  (dakrop
nepepaxyHky). 3acTOCyBaHHS TPaBIMETPUYHOrO aHali3y B XiMii, 0i0Jorii, eKoJorii
TOIILIO.

TutpuMmeTpuuHUid aHami3. 3arajbHi MOJOKEHHS. TUTPUMETPUYHUI aHAII3 K PI3HOBUJL
o0’emHoro ananizy. CyTb TUTpUMeTpuuyHOro aHamizy. IlepeBaru Ta oOOMEXEHHs
MeToay. BuMoru no peakiiiii y THTpuMeTpuyHOMY aHaji3i. KoHleHTpailis po34nHiB:



MOJISIpHA, HOpMajbHa, THUTp. TUTp PO3YMHY 3a BU3HAUYYBAHOI PEUYOBUHOIO.
CrannmaptHi Ta poOoui po3unHH. Toyka eKBIBaJEHTHOCTI. 3aKOH E€KBIBAJICHTIB.
Cnocobu (QikcyBaHHS TOYKM €KBiBaJeHTHOCTI. [Haukatopu. KiHenp TUTpyBaHHS.
OO4uCIIeHHS] B TATPUMETPUYHOMY aHAT131.
Knacudikaitiss MEeTOIB TUTPUMETPUYHOTO aHAJI3y 3a TUIIOM peakilli, 10 JEKHUTh B
OCHOBI1 TUTPYBaHHSI.
MeTtox KHCIOTHO-OCHOBHOTO THTpyBaHHs (Mmerox He#tpamizarmii). CyTh MeToxIy
HelTpamizaiii, OCHOBHAa XIMIYHa peakIis METoAy. AUUTUMETPid, alKaliMeTpis.
CrangapTHi Ta poboui po3unHu. BuxigHi peuoBunu. Touka exBiBajgeHTHOCTI. Criocoou
(bikcyBaHHS TOYKH €KBiBaJeHTHOCTI. KiHIleBa ToUka TUTpYBaHHS.
[HaMKaTOpu METONy KHCIOTHO-OCHOBHOTO THUTpPyBaHHA. Teopii 1HIMKATOpiB: MOHHA,
xpomodopmHa, iioHHO-XpoMmodopmHa. [aTepBan nepexony (II1) inaukaTopis. [TokazHUK
nepexony iHaukatopa pK, mnokasHuk tuTpyBaHHs pT iHnukatopa. HaiiBaxmmBsimni
THIMKATOPH, 1110 3aCTOCOBYIOTHCA B XIMIYHOMY aHami3i. [lomuika TuTpyBaHHS.
MeToau  OKHCHO-BITHOBHOTO THUTPYBaHHS (METOIM penoKCHMETpii). 3araibHa
XapaKTePUCTHKA METOJIB OKHCHO-BIIHOBHOTO THUTPYBaHHS, iX kiacudikarisi. OKUCHO-
BIJTHOBHI PEaKIIil, MpUAATHI JUISI TATPUMETPUIHOTO (00’ €MHOT0) aHami3y.
IepmanranaTomerpis. Momomerpis.
Metonu ocaJKeHHs B TUTpUMETpUYHOMY aHamizi. CyTb METOAIB OCaKEHHS.
ApresHTomerpis.
MeTonu KOMILJIEKCOYTBOPEHHSI B TUTPUMETPUYHOMY aHaii3i. KommiekcoHoMerpis.
Kommiiekconn. Tpumonometpist. DikCyBaHHS TOYKM €KBIBAJICHTHOCTI. MeTajoXpoMHi
IHIUKATOPH, TEOPETHYHE OOTPYHTYBaHHS 1X 3acTocyBaHHs. [‘ay3i 3acToCyBaHHS
METOMIB KOMIUIEKCOHOMETpii. [Ipukiaam 3acToCyBaHHS METOAY KOMIUIEKCOHOMETPIi:
BU3HAYEHHS TBEPAOCTI BOJM, BU3HAUCHHS KaJbIil0 Ta MarHil0 y BOJHIA BUTSIKI 3
TPYHTY.

4, THCTPYMEHTAJIBHI METOJH KIJIBKICHOI'O AHAJII3Y
3aranpHa XapaKTepUCTHKA METOIB, iX Kiacudikailis. 3HAYeHHS 1HCTPYMEHTaJIbHUX
METOAIB aHajdi3dy B Cy4YaCHOMY BHUPOOHHUIITBI, B HAyKOBHUX [OCIIKEHHAX, B
€KOJIOTITYHOMY MOHITOPHUHTY.
EnexTpoxiMiuHi MeToau aHamizy. [loTeHmioMeTpuyHuil aHai3: npsMa MOTEHI[IOMETPIs
Ta MOTEHUIOMETpUYHe TUTpyBaHHA. CyTh Ta TEOPETUYHI OCHOBU MOTEHIIIOMETPUYHOTO
TUTPYBaHHSA. [HIUKATOPHI CIIEKTPOIN Ta €ICKTPOAM MOpiBHAHHA. KpHBi TUTpyBaHHS, iX
nodynoBa. CTpubOK TmMOTEHIIany Ha KpuBid TUTpyBaHHS. @DIKCYBaHHS TOYKH
€KBIBAJICHTHOCTI.
OnTtuyni Metoau aHamzy. Kiacudikaiis ONTHUYHUX METOAIB aHali3zy 3a THUIIOM
B3a€MO/JIIT PEUOBUH 3 EJIEKTPOMATrHITHUM BUIIPOMIHIOBAHHAM. EnexkTpomMarHiTHUN
cnekTp. CreKTpy MOTIIMHAHHS Ta BUTIPOMIHIOBAHHS.
XpomatorpadiuHi METOAM aHamizy. TeopeTHuHi OCHOBU XpoMaTorpadiuHuX METOiB
ta ix winacudikamis. YymmBicte wMetoniB. OcHOBHI Buau xpomartorpadii:
ajcopOIIiiiHa, po3MOJIbHA, 0Ca0Ba, I0HOOOMIHHA.



KPUTEPII OLITHIOBAHHSI

KoMIUIeKT TecToBHX 3aBJaHb BCTYITHOTO ICIIUTY 3 XiMil NIl BCTYIy HA HaBUYaHHS
Jutst 3100y TTs cryneHs Marictpa 3a cnemianbHicTio 014 Cepenns ocsita (Ximist) s
1HO3eMI[IB Ta o0ci0 0e3 TrpoMaasHCTBA CKIAJAEThCSl 13 2 BapiaHTiB, fKI MaioTb
PIBHOITIHHUN PiBEHb CKJIQJHOCTI 3alUTaHb Ta X KUTBKICTh Y 3aBJaHHI Ta pO3paxoBaHi Ha
2 akajgeMiyHl TOIWHU KOXXHHMHA. BiJeT NMHUChMOBOTO TeCcTyBaHHSA CKjiIamaeTrbes 3 30
3aBJaHb TPHOX (OpPM: 3aBIAHHS 3 BUOOPOM OJIHIET MPABUILHOT BIAMOBII; 3aBAaHHS HA
BCTAHOBJICHHSI BIJMOBIJHOCTI a TaKOXX 3aBIaHHS BIAKPUTOI (GOpPMH 3 KOPOTKOIO

BIIIIOBITIO.

dopma / onuc 3aBAaHHS

Cxema HapaxyBaHHs 0aJiiB

3aBaanna 3 BHOOpOM  ojHi€l
npaBwiIbHOI BignoBiai (Ne 1-26). 3apnanus
Ma€e OCHOBY Ta YOTHMPH BapiaHTH BIJAIMOBIJIL, 3
AKAX JIMIIE OJWH NPAaBWIbHUN. 3aBJIaHHS
BBa)XAlOTh BUKOHAHUM, SKIIO YYaCHUK
30BHIIIHBOTO  HE3aJEKHOTO  OI[IHIOBaHHS
BUOpAaB 1 O3HAYMB MIPABUIIbHY BIAMOBIIb.

0 a6o 1 6amx:

1 Oan, SKIIO BKa3aHO MPaBUJIbHY
BigmoBiap;, 0 OamiB, SKIIO BKa3aHO
HEIMpaBWIbHY BIAMNOBiAb, a00 BKa3aHO
OuIbIlle OJHIET BIAMOBiAl, a00 BIAMOBIAL
Ha 3aBJIaHHS HE HaJaHO.

3aB1aHHs Ha BCTAHOBJICHHS
BianmoBinHocTi («ioriuni mapu») (Ne 27-30).
3aBgaHHS Ma€ OCHOBY Ta JIBa CTOBIYMKH
1H(popMmarlii, no3HaYeHUX LHUPpamMu (J1BOPYY)
1 OykBamu (mpaBopyd). BukoHaHHs 3aBaaHHs

nepeadayae BCTAHOBJIEHHSI  BIJMOBITHOCTI
(yTBOpEHHS «JIOTTYHUX nap») MK
1H(poOpMaIll€lo, MO3HAYEHO LHUpaMHu Ta

OykBaMu. 3aBJaHHS BBaXKalOTh BUKOHAHUM,
SKIIO YYaCHUK 30BHIIIHBOTO HE3AJICKHOTO
OIIIHIOBAHHSI 3pOOMB MO3HAYKHU Ha MEPETUHAX
psakiB (tudpu Bix 1 1o 3) 1 KomoHOK (OyKBU
Bix A o ).

0,1, 2 abo 3:

1 Gan — 3a KOXHY MpPaBWJIbHO
BCTAHOBJIEHY BIJIMOBIJHICTD («JIOTTYHY
napy»); 0 GamiB 3a Oyap-sKy <JIOTIUHY
napy», SIKIo 3poOJjeHO Oible OHIET
MO3HAYKH B psiaKy Ta/abo komonmi; 0
OamiB 3a 3aBIaHHS, SKIIO HE BKa3aHO
KOJHOI  TPaBUJIbHOI  BIJMOBIIHOCTI
(«moriyHO1 mapw») abo BIAMOBIAI Ha
3aBJIaHHS HE HAJIaHO.

3aBaanna  Biakpuroi dopmu 3
KopoTkow  BimmoBimmie (Ne  31-40).
HecTpykTypoBaHe 3aBIaHHSI Ma€ OCHOBY
Ta Tmependayae  poO3B’SI3yBaHHSA  3ajadi.
3aBgaHHS BBAKAKOTh BUKOHAHWUM, SIKIIIO
YYaCHUK 30BHIIIHBOTO HE3aJIE)KHOTO
OIIIHIOBAHHS, 3I1HCHUBIIN BIJIITOBITHI
YHCIIOBI PO3paxyHKH, 3aIKcaB,
JOTPUMYIOUUCh BUMOT 1 TIPaBUJI, MPABWIbHY
KIHIICBY B1JATIOBIJIb.

0 abo 2 Gamu:

2 Gany, SIKIIO BKa3aHO MPABUIIbHY
BimmoBiab, O OamB, SKIIO BKa3aHO
HEMPaBWIbHY BIAMOBIIb, a00 BIAMOBIII
HE HaJaHo.

3arayibHUM 0aj 3a BCTYIMHUH ICIUT y TUChbMOBIN (hOpMi BU3HAYAETHCS HA T1JCTaBi
cymu OaniB, HaOpaHuUX aOITYpIEHTOM 3a BHUKOHAHHS BIAMOBIIHOI KUJIBKOCTI 3aBJaHb.




MakcuManbHa KUIBKICTh TECTOBMX OalliB, Ky MOXHA OTPUMATH y pasl yCHIIIHOTO
BUKOHAHHS poOoTH — 40. Po3B’s13aHHS 3aBaHb y YEPHETII HE TIEPEBIPAIOTHCS 1 10 yBaru
He OepyTbea. TectoBmii Oanm mepeBOAUTHCSA y craHmaptu3oBany 200-0allbHY IMIKaTy
OIIHIOBAaHHS YKPaiHChKOI'O IIEHTPY OIlliHIOBaHHS AKOCTi ocBitH (Bl 100 mo 200 GaiiB)
BiAITOBIIHO J10 TaOmmI 1.

Taomurs 1
IlepeBeneHHsi CcyMH TECTOBHX 0aJiiB 3 XiMii y crangapTu3zoBany 200-0aabHy mKaxy

OLIHIOBAHHS YKPAIHCHKOI0 HEHTPY OLiHIOBAHHS SIKOCTI OCBIiTH
(Big 100 mo 200 6aiB)

TecToBuit ban TecroBuit ban TecroBuit
0an 100-200 0an 100-200 6an | 100-200
4 100 17 139 30 178
S 103 18 142 31 181
6 106 19 145 32 184
7 109 20 148 33 186
8 112 21 151 34 188
9 115 22 154 35 190
10 118 23 157 36 192
11 121 24 160 37 194
12 124 25 163 38 196
13 127 26 166 39 198
14 130 27 169 40 200
15 133 28 172
16 136 29 175

Sxio 3aranpHa KiJIbKICTh TECTOBUX OalliB, OTpPUMAaHMUX a0ITypiEHTOM, MEHIIIa abo
JOpiBHIOE 4, TO pe3yJIbTaT BCTYIHOI'O BUIMPOOYBAHHS OIIIHIOIOTHCS «HE3aJ0BLIBHOY 1
abITypl€HT HE MOXke OpaTh y4acTh y KOHKYpCHOMY Bi0opi. B iHIIOMY BUNaIKy T€CTOBI
Oanu nepeBoaAsThCs y 6anu 3a mkanor 100-200 BigmosiaHo g0 Tabmumi 1.
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