


MMOSICHIOBAJIbBHA 3AITUCKA
00 Keanighikauiiinux ek3ameHie
3 3a2a1bHOT ma meopemuunor PizuKku, Heop2aniuHoi ma op2anHiuHo¥
XiMmil, Oomaniku, 3007102ii, aHamomii 1100unu, Qiziono2ii 100unu i
meapun, 3 NCUX0.102ii, Nedazoziku, MemoOUKU HA8YAHHA
RpUpoOHUYUX HayK, hizuku, xXimii, 6ion02ii.

T'any3e 3nans: 01 Oceéima/lIledazozika.
Cneuyianonicmo: 014 Cepeonsn oceima (Ilpupoonuui nayku)
Oceéimnvo-npogpecinna npozcpama: Cepeonsn oceima (Ilpupoonuui
HayKu) nepuwiuii (bakanaepcouKuil) pieeHv U0 oceimu

Atecrtaris 37100yBauiB  BHUIOI OCBITU OakajaBpiB 3a  CHELIAIBHICTIO
014 «Cepeonsn oceima (Ilpupoonuui HAyKu)» 3MIMCHIOETHCS B
[leHTpanbHOYKpAiHCBKOMY  J€p>KaBHOMY  yHIBepcuTeTi  IMeHl  Bomogumupa
BunHnueHka BIANOBIAHO A0 3akoHy Ykpainu «lIpo Bumry ocBiTy», IlonoxxeHHs mpo
OpraHizalilo OCBITHBOTO mipouecy B LleHTpalbHOYKpaiHCBKOMY  JI€pKABHOMY
nejaroriyHoMy  yHiBepcuteri iMmeHi Bonogumupa Bunnunyenka Ha 2025-2026
HaBYAJIbHUN pIK, 3aTBEP/UKEHOr0 BYEHOK pajiolo yHiBepcuTeTy (mpoTokon Ne 02
BepecHs 2025 poky; yBedaeHo B ait0 Haka3zoMm pekrtopa Ne 128/1 Bim 02.09.2025),
[TonoskeHHss Tpo arecTalito 3700yBauiB BULIOI OCBITH y LleHTpanbHOYKpaiHCBKOMY
Jep’KaBHOMY yHiBepcHuTeTi iMeH1 Bonoaumupa BuHHHYEHKA, 3aTBEPAKEHOTO BUEHOIO
panoro yHiBepcutety (mpotokos Ne2 Big 31.08.2020 p.; 31 3minamu (mpotokoi NelO Bifg
07.02.2022 p.); 31 3minamu, potokost Ne6 Big 28.11.2022 p., Ne7 Big 05.02.2024 p),
[TonoxenHss mpo kBamidikaiiiiHi podotu B LleHTpanbHOYKpaiHCBKOMY JIE€pHKABHOMY
yHiBepcuTeTi iMeH1 Bonoaumupa Bunanuenka / KponuBuuupskuii: PBB L1V imeni B.
BuHHMYEHKA 3aTBEpIKEHOI0 BYEHOK pajor0 yHiBepcutery (mpotokon No 2 Bif
31.08.2020 p.; 31 3migamu (mpotokos NelQ Big 07.02.2022; mportokon Ne 6 Bifg
28.11.2022 p. Ne7 Bix 05.02.2024 p.), IlonoxxkeHHs TpPO MOPSAOK HPUCBOEHHS
npodeciitnux kBamidikaiiii B LleHTpanbHOYKpaiHCHKOMY J€p>KaBHOMY YHIBEPCHUTETI
iMeH1 Bomnomumupa BuHHHUYEHKA, 3aTBEpPI)KCHOTO BUYCHOIO PaJ0l0 YHIBEPCHUTETY
(mpotokom Nell Bix 31.03.2025, yBeneno B airo HakazoM NeS1-yu Big 01.04.2025 p.),
[TonoxenHnss mpo akajgemMiyHy CBOOOMy Ta akKajgeMidyHy JOOpOYECHICTh Yy
[lenTpanpbHOYKpaiHCBKOMY  Jep>KaBHOMY  yHIBepcuteTi  iMeHi  Bomomumupa
Bunnnuenka (mpotokoi Ne 2 Big 30.09.2019; Nel10 Bix 07.02.2022; Ne7 Big 05.02.2024;
Nel3 Big 28.04.2025); IlonoxeHHS TPO ameNsIil0 pPe3ylbTaTiB  MiJCYMKOBOTO
KOHTpOJIt0 L{eHTpalbHOYKpaiHCHKOTO JEp>KaBHOIO YHIBEpPCUTETY iMeHl Bonogumupa
Bunnunuenka (mpotokos Ne 2 Big 30 Bepecust 2019 p.) 31 3miHamu, npoTokoa Ne 6 Bij
28 mucromaga 2022 poky); ETWYHMII KOJEKC YHIBEPCUTETCHKOI CHIJIBHOTH B
[leHTpanbHOYKpAaiHCBKOMY  J€p>KaBHOMY  yHIBepcuTeTi  iMeHi  Bonogumupa
Bunnaunuenka (mpotokos Ne 5 Bin 26 rpynusa 2019 p.; 31 3Minamu, npoTtokod Ne 6 Big 28
muctomnana 2022 poky).

ATrecraliis — 1€ BCTAaHOBJICHHSI BIATMOBIHOCTI 3aCBO€HHMX 3700yBadyaMy BHIIO
OCBITH DPiBHSI Ta 00OCATY 3HaHb, YMiHb, IHITUX KOMIETEHTHOCTEH BUMOTaM CTaHIApTiB BUIIOI
OCBITH Ta BIANIOBIAHHUX OCBITHIX IIPOrpaM 3a IMEBHOKO CICH1AJIbHICTIO Ta BHUPIIICHHA IHNTAHb



IOJI0 TPHUCBOEHHS BHUITYCKHUKAM BIJIMTOBITHOTO CTYNEHS BWINOI OCBITH, BiJIOBIIHOI
kBamidikalli Ta BUgada JuIioMa.

Artecraiiis 3100yBayl BHINOI OCBITH — 1I€¢ 00OB’SI3KOBUN MIJACYMKOBUM €Tan HaBUYaHHS
CTYJEHTIB 3a KOXXHMM OCBITHIM piBHeM. J[lo arecTamii IOMYyCKalOTbCA CTYAEHTH MiCIs
3aBEpIIEHHS! TEOPETUYHOI 1 MPAKTUYHOI YACTHMHH HABYAHHS, SIKI MOBHICTIO 3aCBOUIM 3MICT
HAaBYAJILHOTO Martepiaiy, rnepeadauyeHoro OCBITHROIO MPOTPaMoOI0 3a MEBHOKO CIEHIaTbHICTIO
Ta BIATMOBIJHUM OCBITHIM PIBHEM, 1 BUKOHAJIM BC1 BUMOT'M HAaBYAJILHOTO IJIAHY Ta OCBITHBHOI
IPOrpaMu.

ATtecraiiss mpoBOAUTECA y ¢opmi KBagdidgikamiiiHux ex3aMeHiB (KOMIUIEKCHOT
MEpPEBIPKU 3HAHb CTYJEHTIB 13 JUCHUIUIIH HABYAJIBHOIO IJIAaHY CHEHIabHOCTI 3a MEBHHUM
PIBHEM BUIIO1 OCBITH B 00Cs131, BIAMOBIIHOMY YHHHUM HaBYAJIBHUM IIporpamam).

KsamidikariifHi ek3aMeHH I CTYJEHTIB OCBITHBO-TIpodeciiiHoi nmporpamu «CepeaHs
ocsita (Ilpupomuuui nHayku)» (2019-2023 pp.) 3a coemiansHicTioO 014 «Cepenmusi ocBiTa
(ITlpupognuyl Hayku)» mnepmioro (0akajaaBpChbKOIO) pIBHS BHILOI OCBITH IPOBOAUTHCS 3
JMEKUIBKOX JHUCHUILUTIH — 3d2aivHoi ma meopemudnoi hizuxu, HeopeaHiuHoi ma opeauiuHol
Ximii, Gomawuixku, 300702ii, aHamomii 100uHU, @QI3i01021i MH0OUHU 1 MEAPUH, NCUXO0N02ii,
neoazociku, MemoouKy HABYAHHS NPUPOOHUYUX HAVK, Di3uxu, Ximii, Oionocii, BU3HAYECHUX
BIMOBIIHUM HaBYAJILHUM IIJIAHOM.

KpamidikariifHi ek3aMEHH TIPOBOJWTHCS 3a TaKUMH TPHHIUIIAMH: aKaJeMidHa
JTO0OPOYECHICTh; 00’ €KTUBHICTH; MPO30PICTh 1 MyOJIYHICTh; HE3aJIECKHICTh; HETEPIUMICTD JI0
IposIBIB KOpyMuii Ta XaOapHMIITBA; IHTErpaumis y MDKHApOJHUM OCBITHIM Ta HayKOBUUI
MIPOCTIP; €IHICTh METOJIUKH OIIHIOBAaHHS PE3YJIbTaTIB.

KpamidikariifHi exk3aMeHH CKJIQJaloThCA 3 JBOX 4YacTHH: TeopeTHdHoi (y dopmi
BUKOHAHHS 3aBJlaHb 3 (axy) Ta MNpakTU4YHOI (BUKOHAHHS Ta 3axHUCT KBali(iKauiiHOIro
3aBJIaHHA).

KBanigikauniiinnii ek3ameH 3 3aeanvroi ma meopemuunoi Qizuku, HeopeaHiuHoi ma
opeaniuHoi Ximii, 6omauiku, 300.102ii, aHamomii a0OuHuU, @i3ion02i AOUHU | MEAPUH
nepenbavyae BUSABICHHS PiBHA TEOPETHYHOI MIJIITOTOBKU BUIYCKHUKA 1 MPOBOJUTHCS B OJMH
AeHb y (opMi YCHOro ONMUTYBAaHHS 3a OijeTramMm, IO MICTATH 2 BHUIU 3aBIaHb — TPH
TEOPETUYHI MUTAHHS Ta 3a/1a4y.

CtpykTypa ek3aMeHalliifHoro OuIeTy:

[ 3a60anHs — 32 3MICTOM MPOTPaMU 3 3arajbHoOi Ta TEOPETUYHOI (DI3UKU;

1 3a60anns — 3a 3MICTOM MPOTPaM 3 HEOPTaHIYHOI A00 OPraHIYHOI XiMii;

1 3a60anns — 3a 3MicTOM Tiporpam 3 60TaHiku abo 300I10Tii, 800 aHATOMI{ JIFOIMHU, a00
¢bi1310710T1i TIOAUHU 1 TBAPUH;

3a0aua — 3 3aranbHOi (Pi3uku abo TeopeTndHoi (Pizuku, abo HeopraHiyHoi XiMmii, abo
OpraHiYHOI XiMii.

3aBnaHHA 3 PO3B’SA3yBaHHS 3a/adi mepeadavyac BUSABICHHS NPAKTUYHUX BMiHb 1
HAaBUYOK 3aCTOCYBaHHS TEOPETUYHHMX 3HAHb JI0 BUKOHAHHS TEOPCTHYHUX Yy3arajibHCHb
METOJIaMHA MaTeMaTUYHOTO MOJICITIOBAHHS, 3 €JIEMEHTAMH PO3PaxyHKIB, PO3B’SI3yBaHHS SIKHX
notpeOye MOIIYK HECTaHAApTHUX MUIAXIB, Ta JO3BOJSE OLIHUTH CTYIMiHb C(HOPMOBAHOCTI
TBOPYOTO MHUCJICHHS.

YcHa BignoBiap Ha TeopernyHi nutanus (0,5 roa. Ha 1 cTyneHTa).

KBanigikauilinuii exk3ameH 3 nedazociku, NCUXono02ii, MemoouKu HABYAHHS
npUpoOOHUYUX  HayK, ¢hizuxu, Xximii, Oionoeii TiepeAdadae BUKOHAHHS Ta  3aXUCT
KBasTi(piKaliiHUX 3aBllaHb, K1 PO3POOJSAIOTHCS HA OCHOBI YMHHUX HABYAJIBHUX MpPOrpam,
MalOTh Ha METI KOMIUIEKCHY MEpPEeBIpKY TEOPETHYHOI 1 MPAaKTUYHOI MiATOTOBKM BUITYCKHHKA
JI0 TI€AaroriyHol JisyIbHOCTI.



[TpoBoguThCs y hopMi yCHOr0 omUTYBAHHS 32 OieTaMu.

O0’ekTH OUIHIOBAHHS: 3HAHHS Ta KOMIETEHIIl 3 METOJUKN HaBYAHHS MPUPOJIHUYUX
HAayK OCHOBHOI KoM ((i3uKa, Ximis, 010JIOTis), MENAaroriky, MCUXOJOrli y MeXaX BUMOT
Jep KaBHUX CTaHAAPTIB BUILOT OCBITH.

CTpykTypa ek3ameHaliiiHOro Oijera:

1 3a60anms 3 METOJIMKY HAaBYAHHS MPUPOJTHUYUX HAYK, (I3UKH, XiMii, 610JI0T1T,

1 3a60anns 3 menaroriky;

1 3a60anHns 3 ICUXONOTIA.

3axucT KBamidiKaIliiHOrO 3aBJaHHS BIIOYBA€ThCA 3a PO3KIAIOM aTecTaiii Iepen
Ex3amenaniiiHoro kowmiciero. BunyckHuk oxaepxkye kpanmiikalliiiHI 3aBIaHHA B J€Hb
€K3aMeHYy.

1-me kBagigikaniiine 3aB1aHHS.

MeTta: Bu3HaueHHs piBHSA Cc(HOPMOBAHOCTI MPOQeciHHOI KOMMIETEHIi — 37aTHOCTI
BUKOHYBAaTH (DYHKIII1 BUMTENS] MPUPOAHUYUX HAYK, (Pi3uUKH, XiMii, O10JI0T1i 3aKiiay 3araiabHOi
CepeaHbOi OCBITH (piBEHb 0a30BOi CepeIHBOT OCBITH).

BunyckHuKy HeoOXiZHO 3aXMCTHTH MoJeJdb YPOKY, 3aHATTS, pO3B’sA3aHHS
CUTYAI[IHHOTO 3aBJaHHS, a TAKOXK:

— CKJIACTM CTHICIIUH TUTAH-KOHCIIEKT 3aHSATTS, BPaxXOBYIOYM HOBITHI JOCATHEHHS
METOJIUKH, TIEJarOTiKH, TICUXOJIOT1], alTOPUTM PO3B’s3aHHS 3aBJIaHHS;

— OOTpYHTYBaTH METy, THUI 3aHSTTS, CTPYKTYpYy Ta eTamnu, HaouHicTh, IKT, ouikyBaHi
pe3yIbTaTH.

Bumoru 10 kBagigikaniiiHoro 3aBaaHHs, 1110 MOJICIIOE MisTbHICTD YUUTEJIS.

Bukonane kBamidikaliiifHe 3aBIaHHSI Ma€ MICTUTH:

— yCHE OOTpYHTYBaHHS MOJIEJI1 HABYAIBHOTO 3aHATTS, IIJIEH 1 TUITY 3aHATTS 3 IPEAMETY
(BUXOBHOTO 3aX0Jy) y KOHTEKCTI Cy4acHOi METOJMKHM HaBYaHHS, BUMOTI TME€Jarorik,
IICUXOJIOTII;

— OOTpYHTYBaHHS €TalliB 3aHATTS, MPUIOMIB, 3ac00iB pearizarii 1iiei 1 3ama4, BUOIp
o0JiaTHaHHS, BUKOPUCTaHHS 3aC001B HABYAHHS,

— JTOTPUMAHHS HOPM Yacy JUIsl BUCBITIIEHHS OKPEMHUX CKIIAJIOBUX 3aBJIaHHs, JIOTIYHICTh
MIePEX0/1y BiJ OJTHIET YACTHHM JI0 1HIIIOT;

— OOIPYHTYBaHHS OYIKYBAHUX PE3yJIbTaTIB.

Kpurepii oninloBanHs:

— METOJIMYHA TPaAaMOTHICTB;

— piBeHb CPOPMOBAHOCTI METOAMYHOT, MEIarOT1YHO1, ICUXOJIOT1YHO1, (hax0BOi
KOMITICTCHIII;

— TOYHICTh BUKOHAHHS 3aBJ/IaHHS,

— KOPEKTHICTh BUKOPUCTaHHS HaouHOCTI, IKT;

— 3JJaTHICTH 10 OOIPYHTYBaHHS METOJIMYHUX PIIICHb;

— BU3HAYCHHS OYIKYBaHHX PE3yJIbTaTiB.

BummyckHUK MOBUHEH HAJaTH BUUYEPITHY BI/IMOBI/Ib HA 3aMIUTAHHS 1 3ayBaKCHHSI TOJIOBH
1 uneniB EK.

2-re kBaJidikaniiiHe 3aBIaHHA

Bumnyckauk onepxye 1 3aBnaHHs 3 nmeAaroriku, miroToBjeHe Kadenporo Meaaroriku
Ta OCBITHHOT'O MEHE[)KMEHTY.

3-Te kBasiikaniline 3aBIaHHA:

Bunyckuuk oxepxye 1 3aBnaHHs 3 MCHXOJOTiI, MAroToBieHe Kadenpor Qinocodii,
MOJIITOJIOTT Ta TMICUXOJIOT1].



3aranpHi KpUTepii OIIHIOBAaHHS 3HAaHb, YMIHb 1 HABHYOK CTYyJEHTA 3a pe3ylIbTaTaMu
BI/IMOBII HAa THWTaHHA Ta BHUKOHAHHS TPAKTUYHUX 3aBJaHb €K3aMEHalliifHoro Oirera
BH3HAUYAIOTHhCSl YHIBEPCUTETOM 1 MPEACTABIICHI HANPUKIHII Iii€l nporpaMu. Ha ix migcrasi
Kadepa 3aTBEpAKY€E KpUTEPIi OLIIHIOBAHHA BIANOBIIHOTO €K3aMEHY (HYACTUHU €K3aMEHY), 110
MIPEACTABJICHO B 3MICTI IPOTPaMH 3a BIAMOBIAHUMHU ii CKITaTHUKAMH.

OmiHka 3a KOXHE TMTaHHS KBali(PIKAIMIHHOTO €K3aMEHY pPO3PaxOBYEThCSA 5K
cepeaHboapupMeTyHa CcymMa OaiiB 3a pe3ylbTaTaMd BUCTABJICHOI KOXXHUM WICHOM
eKk3aMeHaIiiHo1 kowmicii omiHku. [limcymkoBa oliHKa Ha KBaiiikamiifHUX eK3aMeHax
PO3paxoBYy€EThCS K cyMa OaiiB 3a KOKHE MUTaHHS €K3aMeHaIliiHoTO Oij1eTa.

3riiHo 31 creuu(ikow AUCIUIUIIH, MUTAHHS 3 SKUX MICTAThCA y OUIETI Jep KaBHOTO
€K3aMEeHY, MIJCYMKOBa OIlIHKAa €K3aMEHY BH3HAYAEThCSA SK CyMa OLIHOK 3a KOXXEH BH]
€K3aMCHAIIMHUX 3aBJaHb, BHCTABIICHUX KOXHHUM YJICHOM €K3aMEHAIIHHOI Komicii
(ex3amMeHaTOpPOM) BIJAMOBITHOTO HAYKOBO-TIEAATOTIYHOTO MPOQIII0 3 ypaxyBaHHAM JTyMKH
IHIIUX WIeHIB Kowmicli. BukoHaHHS BCIX e€K3aMEHAIlIMHUX 3aBAaHb 13 €K3aMEHY €
000B’ I3KOBHM.

Pe3ynbratu ckIagaHHs €K3aMEHY OIIHIOITHCS I CTYJEHTIB BCIX PIBHIB BHIIOi OCBITH
3a 100-6anpHOIO miKajorw, 3a mkanoww €KTC (A, B, C, D, E, FX, F) Ta namionaibHOIO
HIKaJI010 («BIAMIHHOY, «100pe», «3aJ0BIIBHOY» 1 «HE3aI0BUIHHOY).

Po3moaiJ 0aJ1iB Ha JepKaBHOMY KBAJII(IKALIiHOMY eK3aMeHi

1 ex3amen 2 eK3aMeH
1-e 2-e 3-e Meroauka [lenarorika | Ilcuxosoris
MUTAaHHS | MMTaHHS | TUTaHHg | Sadada HaBYaHHS

MPUPOTHHINX
HayK OCHOBHOI
mkonu (¢i3uka,
XiMis, 610J10T151)

25 GaimiB | 25 6aimiB | 25 GamiB | 25 OaiiB

100 GaiiB 50 OamiB 25 OamiB 25 OaniB

CTyneHT-BUITYCKHUK Mae OyTH O3HallOMJIEHHMH 3 mporpamMamu €K3aMeHy, OCHOBHHMHU
NUTaHHS opradizamii poOOTH eKk3aMeHaliifHoi KoMmicii, ii 3aBHaHHSAMH, NpaBaMH Ta
000B'sI3KaMU CTyJIEHTA TIi/1 Yac MPOBEJCHHS aTecTallii.



3MICT IIPOTPAMMU

[Iporpama kBamidikalifHOro €K3aMeHy CKJIAJA€ThCsl 3 YOTHPHOX OJIOKIB, MIO MICTATH
nuTaHHsA 0a30BUX (PI3UYHMX, XIMIYHHUX, OIOJOrIYHMX KypCiB Ta METOJUKH HaBYaHHS
MPUPOTHUYUX HayK (¢i3uka, Ximis, 010JI0TisI) OCHOBHOI IIKOJW. BJIOKH MICTATH €leMEHTH
3arajgbHOi Ta TEOPETHUYHOI (PI3MKH, HEOPraHIYHOI Ta OPraHiyHoOi Ximii, OOTaHIKH, 300JIOTii,
aHaTOMIi JIFOAMHM, (1310JI0TIi JIFOJMHU 1 TBApUH, METOJMKH HABYaHHS NMPUPOJHUYMUX HAYK
OCHOBHOI Ko ((i3uka, Ximisi, 610J10Tis).

[Tlin gac xBamiikamiiiHOro ek3amMeHy MaiOyTHIM QaxiBellb MOBUHEH I10KAa3aTH:
NIMOOKE PO3YMIHHS TEOPETUYHMX OCHOB (Pi3WMKM, XiMii, 010J10Tii, NPUPOJHUYMUX HAYK Ta
METOJIMK iX HaBUaHHS; BMIHHS aHali3yBaTH (PaKTUYHHMI MaTepiayl 1 IHTErpyBaTH 3arajibHE 1
KOHKpETHE 3 (DI3WYHUX, XIMIYHHX 1 O10JOTIUYHUX SBHII; MpodeciiiHe BOJOIIHHS (i3HUHOIO,
XIMIYHOIO Ta 010JIOTTYHOT MOBOIO; BUCOKY KOMIIETEHTHICTh B Tally31 METOJUYHOI HAYKH.

YACTHUHA 1. 3ATAJIBHA ®I3UKA TA TEOPETUYHA ®I3UKA

3a nporpamMoro KypciB 3arajibHOI Ta TeOPeTHYHOI (PI3UKH CTYAEHT NMOBUHEH

3Hamu:

OCHOBHI 3aBJIaHHS 1 TEOPETUYHI METO/IU 3arabHOI Ta TEOPETUIHOT (Pi3UKH, IXHI pO3BUTOK B il
ICTOPUKO-TEHE3UCHOMY aCIeKTi, pOJib EKCIIEPUMEHTY Y (OPMYBaHHI TEOPETHUHUX OCHOB (DI3UKHU 5K
HayKHd Ta Cy4aCHHX TCOPETUYHHX CXEM; 3aBJaHHS 1 METOIU (i3UKH EMITIPUYHUX Ta TEOPETHUHUX
JOCTIIKEHb 32 BIIMOBIAHUMH T€MaMU TUCHUILTIHUA; CTPYKTYPHI OCOOIMBOCTI PI3HUX TUMIB (PI3UYHHUX
3aJa4; METOJIM PO3B’A3yBaHHS, (QI3UYHHX 33]a4; 3arajlbHy METOAMKY PO3B’s3yBaHHS (Di3MUHUX 3a/1a4
13 BHKOPHCTAHHSIM aHAJITUYHOTO, TrpadivyHOro, TaOJIMYHOrO, CHHTECTUYHOIO ¢  aHAJIITHKO-
CHHTETUYHOTO METOJIIB; METOIM €MIIPUYHOrO Mi3HAaHHSI 00’ €KTUBHOI AIMCHOCTI, CYTHICTB 1 METOAH
peamizanii ekcriepuMeHTy; (i3uuHI BEJMYMHH, iX Kiacuikaiiro; oAMHULI (I3UYHMX BEJIHYUH, iX
KkjacuQikallilo; OCHOBHI METOAM BHUMIPIOBAHb y (PI3UIll; XapakTep 3MIHM MOXHOOK BHUMIPIOBaHb 1
METOJU X OI[IHOK; OCHOBHI MpaBujia BUKOHAHHS MaTeMaTHYHUX OMepaliii 3 HabIuKeHUMH YHCIIaMu;
OCHOBHI NpaBWJia TrpadiuHOTO MOJAHHS PE3YJbTaTIB E€KCHEPUMEHTY; BUMOTU J0 NMHUTAHb OXOPOHH
nparli 1 TeXHIKM 0e3MeKH MiJ] yac poOoTH y Gi3nYHUX JabopaTopisx

ymimu:

po3B’si3yBaTH (Di3MUHI 337a4i 3a JOMOMOTOI AHANITUYHUX Ta MPUKIAAHUX METOJIUK aHali3y
OCHOBHHUX TEOPETHYHHMX Mojeliel (i3uKH 3a BIAMOBIIHUMHU TEMaMU AUCIUIUIIHU; 31MCHIOBATH Pi3HI
crocobu momaHHs (PI3UYHMX 3a7ad, 30KpeMa, MaTIOHKOM, TpadikoM, CXeMOIO, CHCTEMOIO PiBHSHB,
MOJICIUTIO, CIIOCTEPEKEHHSIM, EKCIIEPUMEHTOM, CKOPOYEHHM TIMCHMOBHM 3allFICOM; PO3KPHUBATH
¢bi3uuHUil 3MICT 3aJadi; paliOHATBFHO 3alUcaTh YMOBY 3ajadi; BiAIIYKYBaTH 1 BBOJIUTH JOJATKOBI
YMOBH, MIPOBOAMTH MOLIYKH LUISIXIB PO3B’SI3yBaHHS 3ajaul 1 CKJIAJaTH 3arajbHUil MjaH po3B’s3KY,
BUOMpATH paIlioHaNbHUI croci® po3B’s3Ky 3ajadi; CTaBUTH 1 JaBaTH BIANOBIAI HAa 3alHUTaHHS SIK
YacTKOBOI'O, TaK 1 3arajlbHOTO XapakTepy; MPOBOJWTH aHali3 Ta OIIHKY 3400yTUX pe3yJbTaTiB;
BUKOHATHU OLIIHKU MOXHOOK pe3yabTaTiB eKCIIEPUMEHTY; TpadiuHO MOIaTH pe3yabTaT eKCIIEPUMEHTY,
CKJIACTH 3BIiT MPO BUKOHAaHE EKCIEPUMEHTANbHE MOCHIDKCHHS, TaTH XapaKTePUCTHKY CYYacHOTO
¢iznyHoro 061aHaHH, (I3MYHUX MPUIIALIB; KOPUCTYBATHUCS JOBIKOBOIO JTITEPATYPOIO.

OCHOBHI PO31JIM AUCHUTIJITHA
1. Mexanika
1.1. (T)IIpoctip 1 yac y HepenaTtuBicTchKii ¢i3umi. KiHemaTnka MarepiaJibHOI TOYKH.
Cucrema Bimmiky. [leperBopenns ["amines Ta ix, KiHeMaTHYHI HACTIAKH.
1.2. (T) ImepuianeHi cuctemu BiliKy. 3akoHn HproToHa, Mexi iX, 3actocyBanHs. Ilpsma i
oOepHeHa 3a7aul AMHAMIKKA TOYKH. [IpUHIMN NPUYMHHOCTI y KiIacuuHid MexaHimi. [IpunHuun
BigHOCHOCTI [asmies.



1.3. (T) 3akonu 30epexkeHHs y (i3HIN: 3aKOHU 30€pEkKEHHS IMITYIbCY, MOMEHTY IMITYJIbCY,
eHeprii.

1.4. (T) Pyx matepianpHOI TOYKM Yy IMOJI LEHTpaldbHUX cuil. 3akoHu Keruepa. 3akoH
BcecBITHBOTO TsDKIHHA. Jlocniau KaBenaima. InepTHa 1 rpaBiTaiiiina Macu.

1.5. Pyx Touku 3MmiHHOI Macu. PiBHsaHHS Memepcekoro. PeaktuBHMI pyx. Dopmyna
L{i0JIKOBCHKOTO.

1.6. (T) Mexanika TBepaoro Tima. MOMEHT iHepIlii, MOMEHT IMITyJIbCY, KIHETUYHA CHEPTis
TBep0T0 Tija. OCHOBHE PIBHAHHS JUHAMIKH 00€pTaIBHOTO PYXY.

1.7. MexaHiuHi KOJMBaHHS B 1ICAIPHUX Ta peaIbHUX CHCTEMax. XapaKTepHUCTHKa KOJIUBaHb
Ta iX 3B’5I30K 13 MapaMeTpamMu cucteMu. Pe3oHaHc.

1.8. (T) Heinepuianpai cuctemu Bimmiky. Cwmm ixepuii. [loHATTS m1po nNpUHIHUM
€KBIBAJICHTHOCTI.

1.9. (T) 3amaua gBOX T Ta ii PO3B’SA30K Yy KJIACHUHINA MEXaHIIII.

1.10.(T) PenaruBictchka wMexanika. I[loctymatu Einamreiina. I[leperBopenns Jlopenra.
PenaruBicTchka hopma 3amucy 3aKOHIB MEXaHIKH.

2. MoaexkyasipHa ¢izuka i TepMoguHaMiKka
2.1. OcHOBHI TIOJOXKEHHS MOJICKYJISIPHO-KIHETHYHOI Teopii Ta ii eKCriepruMeHTaIbHI OCHOBH.
Ineanbuwmii ra3. OcnoBHe piBHSHHS MKT.
2.2. T'a3oBi 3akoHW. PiBHSHHS cTaHy iJeaJibHOrO ra3y. PiBHSHHS cTaHy peajbHOTO raszy
(piBHsiHHS Ban-gep-Baannca).
2.3. Temneparypa 1 ii BumiproBaHHiI. TepMoawHaMiyHa IIKamda TeMmieparyp. IloHATTs
TEMITEpaTypPH B CTATUCTUYHIN (i3Il Ta TEPMOIUHAMIIII.
2.4. OCHOBHI TIOHATTSI TEPMOJMHAMIKH: TEPMOJUHAMIYHA CHCTEMa, MapaMeTpH, PiBHOBara.
HynboBe Hauano TtepMmoauHamiku. BHyTpimHs eHepris cucremu. Pobota 1 TemoTa. Ilepie
Hayajao TePMOJIMHAMIKU Ta HOTO 3aCTOCYBaHHS.
2.5. OOGopoTHi i1 HeobOpoTHI mpoiiecu. EHTpomis Ta i cTaTUCTUYHUN 1 TEPMOAMHAMIYHUN
3MicT. JI[pyre Ta TpeTe Hayana TePMOJUHAMIKH.
2.6. Posnoxpinu Makcenna i bonbiimana. XapakTepHi IIBUAKOCTI pyXy MOJIEKYT 17€aIbHOTO
ra3y. bapomerpuuna ¢popmyna.
2.7. Teepai Tina. AMopdHiI Ta KpucTaliyHi Tina. bynoBa kpucraniB. KpucramiuHi rpaTku.
Hedextu B kpucrtanax. Knacudikariiisi KpucTasiB 3a TUIIOM 3B’ A3KY.
2.8. MeTonu TEpPMOJMHAMIKH: METOJ| IIMKJIIB 1 TETUIOBI JBUTYHHU; METOJ] TEPMOJIMHAMIUYHUX
noreniams. PiBusuus ['100ca-I"ensMrosbiia.
2.9. PiBHoBara ¢a3 1 ¢azosi nepexoau. PiBusaus Knaitnepona-Knaysiyca. Kputuusi sBuiia.
MetactabinbHi CTaHH.

3. Enexktpoaunamika

3.1. (T)Enextpuunuii 3apsn Ta HOro BIAacTUBOCTI. [IOHATTS eJleMEHTAapHOro, MUTOMOTO,
TOYKOBOTO, OJUHUYHOTO Ta mpoOHOoro 3apsaiB. ['yctuHa 3apsay. [IBa Buam 3apsimiB Ta
xapakrep ix B3aemonii. 3akon Kymnona. MeToau BUMIpIOBaHHS €IE€MEHTAPHOIO Ta MUTOMOTO
3apsiiB. 3aKOH 30epeKeHHS 3apsy.
3.2. (T)EnexktpomarHiTHe mojJe y BakyyMi Ta ioro mkepena. CuHJIOBI Ta eHEpreTHuHI
XapaKTEePUCTUKU ENEKTPUYHOTO Ta MArHiTHOro moiiB. PiBHsSHHS 3B’a3Ky. I'padiuna momens
ciioBUX moiiB (cwiioBi jdiHii). [ToreHmianbHi Ta BUXpOBI MOis (MPEACTABICHHS 3 TOTIISLY
MaTeMaTH4HO1 Teopii nous). [Ipunuun cyneprnosuiii.
3.3. (T)Enexktpuune mnone B jnienektpukax. [lomspuzamis gienekTpukiB. [lienexTpuuHa
NPOHUKHICTh W CHPUHHATIUBICTE. Bektop enexkrpuunoro 3mimenHs. [lome Ha Mexi JBOX
JIeNIeKTPHKIB.



3.4. (T)Teopema Octporpaacekoro-I'ayca B iHTerpanbHiil Ta AudepermianpHii Gopmax Ta ii
3aCTOCYBaHHS JI0 PO3pPaxyHKY XapaKTEPUCTUK €JIEKTPOCTATUYHMX IOMIB (TOYKOBOTO 3apsy,
HECKIHYEHO-JIOBIOI'0  3apsIDKEHOT0  IPOBIJHMKA, HECKIHYEHOI 3aps’K€HOI IOBEPXHI,
KOHJIEHCATOpa TOIIO).

3.5. (T)Enextpuunuii ctpyM. Cuna Ta ryctuna ctymy. Jocmian Ammepa. EMmipuunuii 3akoH
Awmriepa. Onunung cunu ctpymy B Cl. PiBHSIHHS HemepepBHOCTI SIK 3arajbHa GopMa 3amucy
3aKOHY 30epeKeHHS eNEeKTPUIHOTO 3apsiay.

3.6. (T) 3akonu mocrtiiftHOTO CTpyMy: EjexkTpomnpoBigHICTh Ta omip mpoBigHHKa. 3akoH Oma
JUISL OTHOPIHOT Ta HEOTHOPIAHOI AUISTHOK KOJia B IHTErpalibHIi Ta nudepeHmmianpHii popmax.
Enextpopymiiina cuna. 3akon [[xoyns-Jlenna. [lpaBuna Kipxrodga ang kil mOCTIMHOTO
CTpyMy.

3.7. (T) MarniTauii motik. EjmekTpoMarHiTHa iHIyKIiS Ta eMIipu4yHUN 3akoH Dapanes.
[TpaBuno Jlenma. EPC iHaykinii B IpoBiAHUKY, IO PyXa€ThCS B MAarHITHOMY TOJII.

3.8. (T) Ilocriiine wMarHiTHE TOJ€ Yy BaKyyMmi, WOTO BHUXPOBHW Xapakrep. Biakputrs
Epcrenom marniTHOT il enexTpuuHoro ctpymy. 3akoH bio-Casapa-Jlamiaca, Teopema mpo
UPKYJSLII0 BEKTOpa HAMPYKEHOCTI MArHiTHOTO MOJS Ta iX 3aCTOCYBAaHHS JJIsi PO3PaxyHKY
MarHiTHUX TOJIB.

3.9. MarnitHe mone B pedoBuHi. [lia-, mapa- i ¢pepomMarHeTHKy, iX MarHiTHI BIaCTUBOCTI Ta
MOSICHEHHSI 1X Ha OCHOBI €JIEKTPOHHOT TeOpii peUOBUHHU.

3.10.(T) VY3arambHeHHsS  EMIIIPUYHUX  3aKOHIB  KIACHYHOI  €NEKTPOJUWHAMIKH Y
dbenomenonoriuHid Teopii MakcBemna. [aTerpansHa Ta audepeHiianbHa QGopma 3amucy
piBHSHB MakcBema, iX (izuunuii 3micT. MaTepianbHi piBHSIHHS.

3.11. 3minHuN cTpyM. AKTUBHUMN, €MHICHHUN 1 1HAYKTHUBHHUI OMip B KOJAaX 3MIHHOTO CTyMY.
Pe3oHaHc cTpyMiB Ta HapyT.

3.12.PoGota 1 mMOTYyXHICTb 3MiHHOro cTpyMmy. IlepenaBaHHs eNeKTpUYHOI eHeprii.
TpancdopmaTopu.

3.13. EnextpomarHiTHi konuBaHHs. KonmuBanpHuii KoHTYp. BmacHi, 3aTyxarodi 1 BUMYIIEHi
KOJIMBaHHS. [ eHepallist He3aTyXarunX i BAMYIIEHUX KOJHBAHb.

3.14.(T) TloreHuianu eNEKTPOMATHITHOTO TOJII — CKaJsipHUM 1 BekTopHuii. KamibpoBouna
iHBapiaHTHICTh. YMoBa Jlopennia. PiBHSAHHS [I71s1 TOTEHITIAMIB X (i3UYHUMN 3MICT.

3.15.(T) EHepris Ta ryctuHa eHeprii ejekTpoMarHiTHoro moss. ['ycThHa moToky eHeprii
elekTpoMarHiTHoro mnojis. Bekrtop VYwmosa-lloiitiHra. 3akoH 30epexeHHS eHeprii ans
3aMKHEHO1 CUCTEMH ,,JaCTHHKHU-TI0/IE .

3.16. Imnynec enextpomarHiTHoro mosi. Tuck cBitna. Jocnigu I1.M. Jlebenesa 3 BUMiprOBaHb
TUCKY cBiTna. [IposiB THCKy CBITVIa y pi3HUX sBUIIaXx Ta Macirabax. IlpakTuune
BUKOPUCTAHHS CBITIIOBOTO THCKY.

3.17.(T) EnextpomarHiTHi XBWii. XBWJIbOBE pIBHAHHSA Ta Horo po3s’si3ok. [lmocki Ta
chepryH1 eJIeKTPOMArHiTHI XBUJIL.

3.18.(T) PiBHAHHS eJIEKTPOMArHiTHOI XBWUJI y BaKyymi Ta JIEJIEKTPUYHOMY CEpPEAOBMILII.
HIBUAKICTh MOIIMPEHHS EJIEKTPOMArHiTHOI XBWJI Yy BakyyMmi, (a3oBa mBuakicte. Enepris
enekrpomartiTHoi xBuiii. Edexr omnepa.

3.19. Ilpunuun paxio3’si3ky. Ilpunuun pamionokauii. EnekrpomarHiTHa mpupojaa cCBITIIA.
[IIkana exexTpoMarHiTHUX XBUIIb.

4. Onruka
4.1, ®otometpis. EHepreTnyHi 1 CBITJIOBI BEJIMYMHU Ta OAMHMII iX, BUMIPIOBAHHS. 3aKOHU
doromerpii.



4.2. KorepeHTHi 1 HeKorepeHTHI kepena. Intepdepenmis xBuiab. MeToau onaepskaHHS
iHTephepeHIIIMHIX KapTHH.

4.3. Jludpaxuis cBiTia Ta i 3actocyBanns. ['omorpadisi.

4.4. TlommpeHHs cBiTia B cepenoBuiul. IlormuuanHs 1 aucrnepcis cBiTia. Po3ciroBaHHS
CBITJIA.

4.5. Tlonspuzaris citia. [lonspusaiis npu BigOMBaHHI BifJ JdieekTprka. 3akoH bporocTepa.
[loxBiiiHe npoMeHe3asiomyieHHA. 3akoH Mamoca. llomspuzamiiini  npunmaaun  Ta  iX
3aCTOCYBaHHS.

4.6. I'eomeTpuyHa ONTUKA K IPAaHUYHUN BUINAJOK XBHJIbOBOI ONTHKH. OCHOBHI NMOHSATTS Ta
3aKOHU TeOMETpUYHOI onTHKH. OnTHyHi npuiaau. BomokoHnHa onTuka.

4.7. Pensarusicbki epexktn B onrtuul. IBuakicts cBiTia. [lommpeHHs cBiTIa B PyXOMHX
cepenosuiiax. E¢exr [omnepa B onTuii.

5. KsanrToBa ¢izuka
5.1. ®oroenexkrpuunuii edexr. ®oronu. PiBusuuga Einmreitna mis dortoedekty. Edexr
Komnrona.
5.2. Tlocrynatu bopa. locminn ®panka-I'epua, [lITepna i ['epraxa Ta Hacmigku 3 HUX.
5.3. TloctynaTu i NpPUHIMIKA KBAaHTOBOI MexaHIkd. KopmycKymaspHO-XBHIBOBHH Iyami3Mm
YaCTUHOK pedoBHMHHU. BnactuBocti xBuib nae bpoitns. CroiBBiIHOIIEHHS HEO3HAYEHOCTEH
I'eitzenbepra. XsuiapoBa (yHkiis. Pisasuus [pexiarepa.
5.4. Ilnanerapna moxenb atoma Pesepdopna-bopa. Atom Boguto. Omnuc ctany aTtoma BOJHIO
3a JIOTIOMOTOI0 KBAaHTOBHX YHCETI.
5.5. Cmin enekTpoHa Ta #oro ekcrnepuMeHTalibHe oOrpyHTyBaHHS. Kiacudikaris cranis
eJeKTpoHa B OararoenaekTpoHHOMY atoMi. [lepioguyna cuctema enementiB J[.I. Menneneena.
5.6. JIMCKpEeTHICTh EHEPreTHUYHOIro CIEKTpa €JEeKTPOHIB y Kpucranax. Jlo3BojeHl Ta
3a00poHEeH1 eHepreTHuHi 30HU. l[lomin KpucTanmiB Ha TNPOBIIHUKH HAIIBIPOBITHUKUA Ta
JIEeTIEKTPUKH.
5.7. BinbHi enextponu B Meranax. Pisenb depmi, Temneparypa @epmi. Bupomkenuii ta He
BUPOJKEHUH EJIEKTPOHHUU Ia3.
5.8. Craructuka eNEKTpOHIB y  HAMIBIOPOBIAHHWKAX, p-n  mepexia. 3acToCcyBaHHS
HaIIBIPOBIIHUKIB. SIBUIIE HAAMPOBITHOCTI.
5.9. PanioakTuBHICTh. 3aKOH paJi0OaKTUBHOTO pO3Mafy. IMpupoma o P, i Y

BunpomiHtoBanHs. [IpaBuna 3mimienss. [3oTonu Ta ix 3acTocyBaHHS.
5.10. IIporoHHO-HENUTpOHHUH cKiaA siapa. OCHOBHI XapaKTEPUCTHKU sAep. SAnepHi cuin Ta ix
BiacTuBocTi. Enepris 3B’ s3ky sinep. KpanenbHa Ta 000710HKOBa MO €.
5.11. Tlomin Baxkkux saep. Jlanimrorosi peakuii momiry SnepHi peakiii Ha TEMJIOBHUX Ta
MIBUJIKUX HEUTpOHAX. SepHa eHepreTuka Ta mpoOiIeMu eKOJIOTii.
5.12. Peakmii TepMoOsiiepHOTO CHUHTE3y, YMOBM ix peanizamii. IIpoOGremu kepoBaHOTO
TEPMOSIEPHOIO CUHTE3Y.
5.13. Knacudikarist eneMeHTapHHX 4acTHHOK. OCHOBHI XapaKTEPHUCTUKH YACTUHOK. 3aKOHH
30epekeHHsI Y MIKpOCBIiTI. EneMenTapHi yacTUHKY 1 (yHAaMEHTaJIbHI B3a€EMO/III.
5.14.KBapku, ix xapaktepuctuku. Ksapk-mentoHHa cumetpis. CyyacHi NOMISIAM  Ha
CTPYKTYypy Matepii. @yHaamMeHTanbHi (i3uyHI KOHCTAHTH 1 €1MHa Teopis B3aemozii. CydacHa
¢izuyHa KapTHHA CBITY.
Kpurepii oninroBanus
3azanvna ma meopemuyuna Qizuka
Hopmu oniHIOBaHHS1 YCHHX BiiloOBige:
[Ipu omiHIOBaHHI YCHOT BIJIMOBI/II CTYICHTOM OIIHIOFOTHCS:



- BUCBITJICHHS JIOTIYHO BiAMOBIJA€ 3MICTY MUTAHHS,

- 3HaHHA (AKTIB 10 BUBHAYEHUX CJIIEMEHTIB TEOpii Ta iX y3arajJbHCHHS;

- 3HAHHS i BUCBITJICHHS €KCIIEPUMEHTAJIBHHUX PE3yJbTAaTIB;

- 3HAHHS NPUHIMUIIB 1 MOCTYJIATIB;

- YMiHHS OB’ SI3yBaTH 3MICT MUTaHb KypCiB 3arajbHOI i TEOPETHYHOI (i3UKH;

- BUpa@XaTH BJacCHy TOYKY 30py CTOCOBHO aHAJi3y €JIEMEHTIB KypCy Ta HayKOBOTO CBITOITIALY

JIFO/ICTBA;

- BMIHHS 3aCTOCYBaTH 3HaHHS B HOBIW CHUTYyaIIii.

OuiHBaHHSA TEOPeTHYHHUX MUTAHB MiJ YaC YCHOI0 ONMUTYBAHHA.

10 6amiB cTaBUTHCS TOMI, KOJM CTYJISHT: BUSBIISAE MPAaBHIbHE PO3YMIHHS (DI3UYHOTO 3MICTY
PO3TIIAIyBaHUX SBUII 1 3aKOHOMIPHOCTEH, 3aKOHIB 1 TEOpid, Ja€ TOYHE BH3HAYCHHS 1 TIIyMauCHHs
OCHOBHHUX IIOHSTh, 3aKOHIB 1 TEOPii, a TaKOXX MpaBWJIbHE BHU3HAYCHHS (PI3MUHUX BEJIHMYMH OyIye
BIIMOBI/JIb 3@ BJIIACHUM ILJIAHOM, CYIIPOBOKYE PO3IOBiAb BIACHUMHU NPUKIIAIAMH, BMi€ 3aCTOCYBAaTH
3HaHHS B HOBIM CHTYyaIlii; MOYX€ BCTAaHOBHTH 3B’S30K MK MaTepiaJioM, II[0 BHBYAETHCS, 1 paHiIIe
BUBYCHUM.

8 0a/M CTyIEHT OJiepXKy€e B pa3i HEMMOBHOTO BIITBOPEHHS BIAIOBI/L, OB’ I3aHE 3 BUIIYIICHHAM
a00 HEpO3yMIHHSAM OJHOTO-JBOX IOJIOKEHb, TOCTYJIATIB, MPUHLIUIIB 1 HEBMIHHSAM BH3HAYHTH X 3a
JOBIIHMKAMU, TIOCIOHUKAMH.

6 0aJM OIIHIOETHCS BIAMOBIIb, Y SKiil JIUIIE BIATBOPEHO OCHOBHI MOCTYJATH W NMPUHIMIHN, HA
SAKUX IPYHTY€ETHCS 3MICT BIANOBiAEH 0€3 MAaTeMaTUYHOTO BUBEACHHS JHIIE (PparMEHTAPHUM OMHUCOM
OKPEMHX CJICMEHTIB.

Y 1 6ax OLIHIOETHCS BIIMOBIIb, IO CKJIAAAI0Th JOTIYHO HE 3B’s3aHi (hparMEHTapHI B1JIOMOCTI,
K1 HE JTO3BOJISIIOTH CYIUTH PO PO3YMIHHS CYTi BiNOBIiJi; BIACYTHICTh 3HAHb 3aKOHIB, MOCTYJIATIB i
iX MaTeMaTUYHUX BUPa3iB.

OuinoBaHHs 3aB/IaHHA 3 PO3B’A3yBaHHs 3a/1a4i

10 6auiB cTaBUTHCS TOAL, KOJIM CTYACHT BUILHO BOJIOJIE€ TEOPETUUHUM MaTepiaioM (3aKOHAMHU,
dbopmynamu), 0 MPOSBISETHCS Y CAMOCTIHHOMY PO3B’SI3KY 3a7a4 Ha 4 1 OUIbIe i OUTBINE JIOTTYHUX
KPOKIB, 3BOANTH 3HAU€HHs (DI3MYHUX BEJIMYMH JI0 €IMHOI CUCTEMU BUMIPIOBAHHS, POOUTH MEpPEBipKYy
OJIMHUIb BUMIPIOBAaHHS IIYKaHOT (p13MYHOI BETUYUHH.

8 0aniB cTaBUTbCA TOI, KOJU CTYACHT 3aCBOIB TEOPETUYHHMH Marepiaj, MOKe CaMOCTiHHO
po3B’si3yBaTH 3aj1adi Ha 4 ¥ OuIblIe JOTIYHUX KPOKIB PENpPOAYKTUBHOIO XapakTepy, 3BOJUTH
3HaYeHHA (I3UYHUX BEJIUMYMH [0 €JUHOI CHUCTEMU BHMMIPIOBAaHHS, POOUTH NEpPEeBIPKY OAMHUIb
BHUMIPIOBAHHS IIYKAHO1 (P13UYHOI BEIMYMHH.

6 0aniB cTaBUTbCA TOMI, KOJU CTYJEHT BMi€ PO3B’A3yBaTH 3ajaul 1 BIpaBH Ha 1-3 Kpoku
PETPOIYKTUBHOTO XapaKTepy, 3BOJAWUTh 3HAYCHHS (I3MYHUX BEIWYMH JI0 €JUHOI CHCTEMHU
BUMIPIOBaHHA, pOOUTH NMEPEBIPKY OJAMHUIL BUMIPIOBAHHS IIYKAHOT (PI3UYHOT BETMUMHHU.

B ycix ocTaHHIX BUIIaJKaX CTaBUTHCS BIANOBLAb OIIHIOETHCS Y 1 Oaur.
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YACTHHA 2. HEOPI'AHIYHA TA OPT'TAHIYHA XIMIA
2.1. HEOPI'AHIYHA XIMISA

3a nporpamMoro Kypcy HeopraHiuHoi Ximii cTyJleHT HOBHHEH

3Hamu:

OCHOBHI MOHSATTS 1 3aKOHU X1Mii, aTOMHO-MOJIEKYJISIpHE BUEHHS; KJIaCH HEOPTaHIYHUX CIIOJIYK,
CydJacHy XIMIYHY HOMEHKJATypy; OyIoBYy aToma, mnepionnyHuil 3akoH 1 Ilepioguuny cucremy
enemenTiB J[.I. MenzaeneeBa B cBiT/I Teopii Oya0BU aToMma; XIMIYHUHM 3B’SI30K 1 OYJOBY pPEYOBUHU;
OCHOBHI TIOHSTTS 1 3aKOHU XIMIYHOI T€pMOJMHAMIKH, OCHOBHI MOHATTS 1 3aKOHH XIMIYHOI KIHETHUKH,
BJIACTUBOCTI PO3UYHMHIB, CIOCOOM BUPAKEHHS CKJIaly PO3YHMHIB; TEOPIIO €IEKTPOIITHUHOI AWCOIIalii;
OKHMCHO-BI/IHOBHI TPOLIECH, CTAHAAPTHI €JIEKTPOJHI MOTEHIiali, psAJ] HApyr MeTatiB; (aKTUUHUI
Matepian 3 ximii enemenTiB 3a [lepioguunoro cuctemoro JI.I. MenzaeneeBa: mommpeHHs: €1EeMEHTIB B
IPUPOJIL; MOJIOKEHHS eIeMEHTa B NMepiofAuyHi Tabnuil, OyZ0By aToMa, €IeKTpOHHY (OopMyiTy aroma,
KOBAJEHTHI MOXJIMUBOCTI aTOMIB; OCHOBHI OiHapHI CIOJIYKH €JEeMEHTa; OKCHUIU, J100yBaHHS,
BJIACTUBOCTI; T1IPOKCUIM, TOOYBaHHS, BIACTUBOCTI, KMCIOTHO-OCHOBHA B3Aa€EMOJIS; XapaKTEPUCTUKY
COJICH; OKMCHO- BITHOBHI BJIACTUBOCTI MPOCTHUX PEUOBHMH Ta OCHOBHHX CIIOJIYK €JIEMEHTa 3 PI3HUMHU



CTYNEHSIMU OKMCHEHHS; TIOPIBHAHHS BIACTUBOCTEH €JeMEHTa Ta HOoro CroiyK 3 1HIIMMH €JIeMEHTaMH
MIATPyNU, TPYNH; 3aCTOCYBaHHS HEOPraHIYHUX PEYOBHH B TEXHII, TEXHOJIOTiI, MOOYTi; MpoIrecu
KOJIOOOITy XIMIYHUX €JEMEHTIB B PUPO/Ii, EKOJIOTIYHA POJIb; OCHOBHI TEOPETUYHI MOHSTTS, 3aKOHU Ta
3aKOHOMIPHOCTI 3arajibHOi XiMmii; HOMEHKJIATypy HEOPTaHIYHHUX CIIOJYK; OYyJIOBY €JIEKTPOHHHUX
00OJIOHOK aTOMIB, MOJICKYJISIpHY OyJOBY HEOPTaHIYHMX pPEYOBHUH; OCHOBHI MPHPOIHI CHOIYKH
€JIEMEHTIB Ta TPOMHUCIIOBI Ta JIAOOPATOPHI CHOCOOM JT0O0yBaHHS HEOPTaHIYHUX CIOJYK; (i3UYHI Ta
XIMIYHI BJIACTUBOCTI PEYOBUH, YTBOPEHHMX €JIEMEHTAMHU IMEPiOAMYHOI CHUCTEMH; OCHOBHI Traiysi
BUKOPUCTAHHS HEOPTraHIYHUX CHOIYK.

ymimu:

KiIacuikyBaTh Ta Ha3MBAaTH HEOPTaHIYHI CIIOJYKH; TPAKTyBaTH 3arajibHi 3aKOHOMIPHOCTI, 110
JeXaTb B OCHOBI OylOBM pEUOBHMH; KiIacu(iKyBaTH BIIACTUBOCTI PO3UMHIB HEEIEKTPOJITIB Ta
€JICKTPOJIITIB, PO3PaXxOBYBAaTH CKJIAJl PO3YMHIB, IHTEPIPETYBATH Ta KIacH(iKyBaTH OCHOBHI THIIH
HOHHO{, KHCIIOTHO-OCHOBHOI 1 OKMCHO-BIIHOBHOI piBHOBAaru Ta XiMiyHUX MPOILECIB sl GOPMYBaHHS
IIJTICHOTO MIJAXOAY 10 BUBYCHHS XIMIYHMX Ta OIOJIOTIYHHUX IMPOIIECIB; KOPUCTYBATUCHh XIMIYHUM
IOCYJIOM Ta 3Ba)XYBaTH PEYOBHHH;, OOYHMCIIOBATH BIIHOCHY IOXHMOKY EKCHEPUMEHTY; TOTYBaTH
pPO3YMHM 13 3aJaHUM KUIBKICHUM CKJIQJIOM; TPOBOJWTH HECKJIATHUA XIMIYHHHA EKCIICPUMEHT;
KiIacu(ikyBaTH XIMi4HI BJIACTUBOCTI Ta MEPETBOPEHHS HEOPraHIYHUX PEUOBHH; MPOBOJIUTH SKICHE
BU3HAUCHHS JCSIKUX KATIOHIB Ta aHIOHIB; YMITH MOBOJUTHUCS 3 XIMIYHUM IOCYIOM Ta PEaKTHBAMU;
MOSICHIOBATH PE3YJIbTaTH JOCHTI/IB; BCTAHOBIIOBATH 3arajbHi 3aKOHOMIPHOCTI mepediry XiMiuHHX
NPOIIECIB Ta SIBHI;, KOPUCTYBATHCS JITEPATYPHHUMHU JOBIIHUKAMH Ta TaOJIUISIMH, 3HAXOIUTH
HEOoOXiJHI JJaHi B JTOBIIHUKOBIH JiTeparypi, OyayBaTu Ta mpaimroBaTH 3 rpadikamu; 3aCTOCOBYBATH
TEOPETUYHI OCHOBHM 3arajlbHOi Ta HEOpraHiuyHoi Ximii 1 HaOyTi eKCliepUMEHTalbHI HAaBUYKU TPHU
BUBYCHHI PO UIBHUX JUCIUILTIH.

OCHOBHI PO3 1111 HEOPTAHIYHOI XIMII

[Ipenmer, 3aBmaHHsS Ta MeToaM Ximii. Miclie 3arajabHOT Ta HEOPraHIvyHOI XiMmii B
cucTemi mpupojo3HaBuuMX HayK. OCHOBHI eramu pO3BUTKY XiMii. OCHOBHI MOHATTA XiMii:
XIMIYHUH €JeMEHT, aTOM, MOJIEKyJia, aTOMHa Ta MOJIEKYJIsIpHa MacH, MOJb SK OJIMHHUIISA
KUTBKOCTI pEYOBMHM B XiMii, MOJIIpHA Maca, POCTi Ta CKIaAHI pe4OBUHU. XiIMIUHI GopMynn
PEYOBHMH Ta XIMIYHI PiBHSHHA peakiiid. YncToTa XiMIYHMX PEHYOBUH, KBaMi(iKallis pe4oBUH 32
qucTOTOr0. OCHOBHI METOJM OYHUIIEHHS PEYOBMH Ta iX TeopeTuyHa oOcHOBa. Di3uuHI
KOHCTaHTH SIK 3ac10 iAeHTH(iKallii YUCTOTH PEUOBHUH.

OCHOBHI MOHATTA Ta 3aKOHU XiMii. 3aKoH 30€peKeHHSI MacH Ta €Heprii K KUIbKiCHE
BiIOOpakeHHsI TMOCTIHHOCTI pyXy Martepii, 3aKOH CTaJOCTi CKIaaAy Ta WOro cydacHe
TPaKTyBaHHS, 3aKOH KPaTHHUX BiJHOIIEHB, 3aKOH ABOTaJpO Ta MOTro HACTiAKH. 3aCTOCYBaHHS
piBHSHHS CTaHy ifeanbHuX rasiB Knmanelipona-MeHaeneeBa i BU3HAUEHHS MOJIEKYJISIPHUX
Mac pedoBHH. EKBiBaJIeHT Ta €KBiBaJICHTHA Maca €JIEMEHTIB, MPOCTUX 1 CKIAJHUX PEYOBHH.
ExBiBanenTHHil 00’€M. EKBIBaJIeHT Ta €KBiBaJIGHTHA Maca MPOCTUX Ta CKIATHUX PCUOBHH B
yMOBax XiMIYHOi peakilii. 3aKkOoH ekBiBaJieHTIB. EKBiBaJIeHT Ta €KBIBaJIeCHTHA Maca OKHUCHUKa
Ta BIJHOBHHKA.

Po3BuTOK ysiBIeHDb Mpo OyA0BY aTromiB. KBaHTOBO-MeXxaHi4Ha MOJIeNb aToMa.  PanHi
YSBIIGHHS TIPO CKJIAIHICTh CTPYKTypu aroma. KBaHTOBa MexaHika 1 KOPIYCKYJSPHO-
XBWIbOBUHM  gyamizMm. [lpunnun HeBusHaueHocti ['eiisenOepra. XBuiabOBE pIBHSHHS
HIpeninrepa. AtomHa opOitans. Ictopis BiakputTs nepioguunoro 3akoHy /I.I. Menneneesa.
[lepioguuna cuctema ejaeMeHTIB. BruiuB enekTpoHHOi OyJ0BM aTOMIB Ha BJIACTHBOCTI
eneMeHTiB. EHepris 1oHi3amii Ta CHOPIAHEHOCTI O €NeKTpOoHA. ENeKTpOHEeraTUBHICTb.
3HaueHHs NEPIOUIHOTO 3aKOHY Ta MepioandHoi cuctemu enemenTiB [[.I. MenneneeBa. Cxnan
1 OynoBa aTOMHUX siziep. PaioakTHBHICTB.

[Tepiognunmii 3akoH 1 mepioguyHa cuctema [[.I. MenneneeBa. XimMigyHUN 3B’A30K 1



OynoBa Mosekyin. OCHOBHI XapakTepUCTHKH XIMIYHOTO 3B’A3Ky. THmm XiMi4HOTO 3B’SI3KY.
VsBneHHsT Mpo TpHUpoAy XiMiYHOro 3B’A3Ky. OCHOBHI MapamMeTpu Ta BJIACTHBOCTI. WU
XIMIYHOro 3B’A3Ky. OCHOBHI TOJIO)KEHHS METOJly BAJIEHTHUX 3B’SI3KIB Ta MOJIEKYJISPHHX
op6itaneii. KoBajneHTHMII 3B’S130K Ta MOro BIacTUBOCTI. MexaHi3M yTBOPEHHS! KOBAJIEHTHOIO
3B’s3Ky. HacuuyBaHICTh Ta HampsIMJCHICTh 3B’sI3Ky. [i0puaumsaiiss aTOMHHX OpOiTanei.
JIOHOPHO-aKIENTOPHUIT MEXaHi3M YTBOPEHHS KOBAJICHTHOTO 3B’A30K. VIOHHMI 3B’A30K Ta
yoro BinactuBocTi. MeTtamiuHuii 38’ s130K. MeTaniuHuil 3B’ 5130K 1 HOro ocoonuBocti. MeTaniuHi
Kpuctamiydi rpagkd.  Cwim MDKMOJEKYJISPHOI B3a€EMOJIl: OpieHTAIlllHI, 1HIYKITIHHI,
nuctiepcivini. BonneBuit 3B’s30k. [Ipupoma # eHepris BoAHEBOTO 3B’s3Ky. Poib BogHEBOTO
3B’SI3KY B O10JIOTIYHUX CHCTEMAX.

OCHOBHI KJacu HEOPraHiuHUX crnoiyk. Kijacu Ta HOMEHKIaTypa HEOpraHIYHHX
criosryk. IIpocTi pedoBwHHM: MeTanu Ta HemeTand. CKIagHi pedOBUHU: OlHApHI, MOTPIiHI,
KoMIIeKCHI. OKCHIU: TpOCTi, TMOABIMHI, TodiMepHi. Ilepokcuan Ta HaANEPOKCUIH.
Homenkmarypa okcumiB. [igpokcuam: OCHOBHI, KUCIOTHI, amdotepHi. Homenkiarypa
rigpokcuaiB. Kucnotu. Comi. OpTo-, MeTa- Ta MOJIiGOpMHU KHUCIOT. 3aleKHICTh KUCIOTHO-
OCHOBHHUX (DOpM Ta BIACTUBOCTEH OKCHIIB 1 T1APOKCHIIIB BiJ IMOJIOKEHHS €JIEMEHTIB, IO iX
YTBOPIOIOTh, y mepioanyHii cuctemi enemeHTiB [I.I. Menneneesa. Comi: cepeiHi, KucCi,
OCHOBHI, MOJIBiiH1 1 3MiIIaHi, ix B1acTUBOCTI. HomeHkmarypa coneit, kinacudikaiis, crnocoou
n00yBaHHS Ta BiIacTUBOCTI. ['1iapomi3 coneit [ToHATTS Tiapomizy.

MexaHi3M TiApoJi3y KaTiOHIB, aHIOHIB Ta CyMmicHUH Timpodi3. I'impomi3 comneil sk
PIBHOBaXHUI NpOLEC: CTYMIHb Ta KOHCTAHTa TIAPONI3y Ta (pakTopu, IO BHU3HAYAIOTH IX
3HaYeHHS. 3MIIICHHs pPIBHOBarM NPOTONITUYHUX peakmiil. [igpomnmi3 kuciaumx coieil Ta
KUIBKICHA OIliIHKa KHCJIOTHOCTI cepeaoBHIa iX po3unHiB. OCOOIMBOCTI TIAPOII3Y COJICH
ctubito (III), 6icmyry (III) Ta cranymy (IV). Cymicamit rigpomniz comeid. [igpomis
COJIETIOIIOHUX CTOJIYK 3 KOBaJIGHTHUM THUIIOM 3B’ S3KY.

Enepreruka ximiunux peakuiit. Ileprimii 3aKoH TepMoauHamMiku. BHyTpimiHs eHepris
Ta eHtanbmisg. TeruoBi edekTu npu crajomy o0’emi i1 TUCKY. TepMoXiMmiuHI 3aKOHH.
3actocyBaHHs 3akoHY ['ecca Juisi po3paxyHKIB TEIJIOBUX eQeKTiB. MOXIMBICTh mepediry
XiMiyHHX peakmii. Jpyruit 3axoH TepMmoauHamiku. ExTpomis Ta i 3MiHA mpH XIMIYHHX
peakiisix Ta (asoBux mnepexomax. Enepris ['i006ca. BusHaueHHs xapakTepy 1 HampsMKy
XIMIYHUX peaKIiiil.

HIBuaKicTh XIMIYHMX peakiii Ta xiMiyHa piBHOBara. CepeaHs Ta MUTT€EBA IIBUIKICTh
peakiii. Omunuii Bumipy. IloHSATTS mpo MexaHi3mMu XiMiuHUX peakiid. daktopu, 10
BIUIMBAIOTh HA IIBUJKICTH XIMIYHOI peakilii B TOMOTEHHHX Ta T'€TEPOreHHUX CHCTEMax.
3aJIeXHICTh MIBUAKOCTI peakilii BiJ KOHIIEHTpaIlii. 3akoH MistHHS Mac. KoHCTaHTa MIBUIKOCTI
peakii Ta 11 pizuunuii 3micT. [lopsaaoK Ta MOJEKYIAPHICTH peakiii. 3a1eKHICTh MBUAKOCTI
peakiii Bix TemmnepaTypH (piBHIHHS AppeHiyca Ta npasuio Bant-I'odda). Enepris aktusariii.
3anexHICTh €Heprii axkTUBalli XIMIYHOI peakiii BiJ NPUPOJU pearyrouux pEYOBHH Ta
MexaHi3My nepeliry peakiii. Teopis aKTUBHHUX 31TKHEHb MOJEKYJ Ta MEepexiJHOro CTaHy.
I'omorennwmii Ta rereporeHHUN KaTaniz. Mexani3m katamisy. EHepris akTuBanii KatadiTHIHIX
peakiif. [ari6iTopu. [ToHATTS Ipo pepMeHTaTUBHMIA KaTami3 y 610I0T1UHUX CUCTEMAX.

XimiuHa piBHOBara. HeoGopoTHa Ta 00OpoTHa XiMiYHa peakiis. 3aKOH JII0YMX Mac
JUIA cTaHy XiMiuHOi piBHOBaru. KoHcranTa XiMiuyHOi piBHOBAaru Ta ii 3B&apos;sA30K 13 3MIHOIO
CTaHJAPTHOTO 3HaueHHs eHeprii ['160ca. 3aneXHICTh KOHCTAHTH PIBHOBArd XiMIYHOI peaxiii
BiJ Temneparypu. DakTopH, 10 BIUIMBAIOTh Ha 3MIIIEHHS XIMiuHOI piBHOBaru. Hampsimox
3MillIeHHs XIMI4HOi piBHOBaru 3a npunuumnom Jle-1llarense.

Buennst mpo po3unHu. CyTh OCHOBHHX IIOJIOKEHb: PO3YHH, PO3YMHHMK, PO3UYMHHA
peuoBrHA. Po3unHu razonomiOHuX, piaKuX, TBEpAUX pedoBHH. Po3unuHicTh. Bona sk oguH 3



HaOLIBII NOMMPEHUX PO3UYMHHUKIB y (hapmareBTHuHii npaktuii. Poirbs BogHUX pO34MHIB y
KUTTEMISILHOCTI OpraHi3MiB. XiIMIYHa B3a€MOJIil KOMIIOHEHTIB TIPH YTBOPEHHI PIAKUX Ta
tBepaux po3uuHiB ([.I.Mennenees, C.Kypnakos). TermnoBuil edekT npouecy po3uYMHEHHS
pedoBuH. 3miHa eHeprii ['100ca mpu yrBopeHH1 po3uuHiB. HeBogHi po3unHu. Po3umHHICTH
ra3iB y piIdHax Ta 11 3aJeXHICTh B TEMIIEpaTypH, IMapIiaIbHOTO THUCKY (3aKOH
['enpi/lanpToHa), Bi KOHIIEHTpallli PO3YMHEHUX Y BOJI €JIEKTPOJiTiB (3akoH CedeHOBa).
Po3uuHHICTE piOkuMX Ta TBepAuX pedoBUH Yy BoJAl. [loHATTS mpo HacuyeHi, HEHaCHYEHI,
nepecuueHi po3unHu. CriocoOu BUpaKeHHS KOHIIEHTpallli pO3YMHIB: MacoOBa YacTKa 1 MOJIbHA
JI0JIT PEYOBMHM B PO3YMHI, MOJSIPHA, MOJSpHA KOHIICHTpAllis E€KBIBAJICHTY Ta MOJISLUIbHA
KoHleHTpauii. Tutp po3umHy. CrnocoOu BupaxkeHHs ckiaaay po3uuHiB. KomiratuBHi
BJIACTHBOCTI PO3YMHIB. B1acTUBOCTI pO34MHIB €JIEKTPOIITIB. 3al€KHICTh OCMOTHYHOTO TUCKY
BiJl KOHIIGHTpAIii B pO3YMHAX eJeKTpoiTiB. I[30ToHIuHHMIT koedimienT. Teopis
€JICKTPOJIITHYHOI Jucoriamii Apperniyca Ta ii po3BuTok [.A.KabmykoBum. I[lonHsaTTS TIpO
CWIbHI Ta cjaOki enekTpomiTH. Po3umHm cnaOkux enexTpomiTiB. Jlucouwiamis MOJEKYI
Ca0KHMX ENEKTPOJITIB AK PEe3yNbTaT TPAHWYHOI MOJSpH3allli €JeKTPOHIB KOBAJIEHTHOIO
3B’SI3KY MiJ JI€I0 TOJSPHUX MOJEKYJ BOAM. 3aCTOCYBaHHS 3aKOHY JiSIHHA Mac JI0 CTaHy
pIBHOBaru B po3unHax ciaOkux enekTpouiTiB. Koncranrta aucomiarii. CTymiHb gucoriiaiii ta
HOro 3aJIeXHICTh B KOHILIEHTpALii - 3aKoH po3BeaeHHs OctBanpia. CTyniHYacTHI XapakTep
nucortiamii. 3MIleHHs pIBHOBarM B PO3YMHAX CIAOKHUX EJIEKTPoJiTiB. Jlucormiamis Boau.
3acTtocyBaHHS 3aKOHY JiSIHHS Mac JI0 PIBHOBaKHOTO Tpollecy aucomiamnii Bogu. KoHncranTta
nucorriamii Ta ioHHUN 100yTOK Bonu. BomueBuit mokasuuk (pH) po3unHIB KHCIIOT, OCHOB Ta
coJieif. PiBHOBara Mi’ 0cajoM Ta PO3UYHMHOM BaKKOPO3YMHHUX €JIeKTPOJITIB. IX PO3UMHHICTH
Ta TOOYTOK PO3YMHHOCTI. YMOBU OCAJIKEHHSI Ta PO3UYMHEHHS OcCaay eleKTpodiTiB. OCHOBHI
MOJIOXKEHHSI TEOpli CHJIBHUX €JEKTPOJITIB. AKTUBHICTh, KOE(IIEHT aKTUBHOCTI, 10HHA CHJIa
PO3YMHIB CHUJIBHUX €JIEKTPOdiTiB. Teopis KUCIOT Ta OCHOB AppeHiyca Ta ii OOMEXKEHICTb.
[IporomiTruna Teopis KuCIOT Ta OcHOB bpencrema-Jloypi, enextponHa Teopis Jlptoica.
KinbkicHa XapakTepuCTHKa CHIJIA KHCIOT Ta OCHOB.

OxucHo-BigHOBH1 peakiii. CyTh OCHOBHHMX TOHSITh OKHCHO-BIJIHOBHHMX TIPOIIECIB:
CTYIIHb OKHUCHEHHS €JIEMEHTIB y CIIOJYKaX, OKMCHUK, BIIHOBHHUK, IPOIECH OKHCHEHHS Ta
BiJTHOBJICHHSI, OKHCJICHa Ta BiJHOBJIeHa (opmu. EnekTpoHHa Teopiss OKMCHO-BITHOBHHUX
peakuiii. OKMCHO-BIIHOBHI BJIaCTHBOCTI MPOCTUX PEYOBHUH Ta CIIOJIIYK €JIEMEHTIB 3aJIe)KHO BiJ
iX TOJOXEHHS B TeploauyHiid cucteMi. HaliBaknuBimli OKHUCHUKH Ta BIJHOBHUKH.
OKHCHOBIJTHOBHA JIBOIiCTiCTh. BIIJIMB KUCIOTHOCTI CepeOBHINA Ta TEMIIEpaTypu Ha XapakTep
NPOJYKTIB peakilii Ta HampsSMOK OKHCHO-BITHOBHUX peakiliidi. PiBHSHHS OKHCHO-BITHOBHUX
peaKIliii: MeToJ1 €IEKTPOHHOI0 OaIaHCy Ta METOJ HaIiBPEaKIlii (€JIEKTPOHHO-IOHHUI METOJ).
OCHOBHI THUTIM OKHCHO-BIIHOBHHMX peakiid. CranmaptHa 3MmiHa eHeprii ['i60ca okucHO-
BiTHOBHUX pEakKIlii Ta CTaHJAPTHI OKUCHO-BIJTHOBHI €JIEKTPOJHI MOTCHIIAIIA HaIliBPEaKIIii.
BusHaueHHsI HalpsIMKY OKMCHO-BiITHOBHHX pEaKIliii 3a Pi3HHUIICIO CTaHAAPTHHUX CIEKTPOTHUX
NOTeHiaNiB. BUKOpHUCTaHHS OKHMCHO-BITHOBHUX peaklliii y XIMIYHOMY aHami3l Ta aHamii3i
00 eKTiB HaBKOJMIIHHOTO cepenoBuina. Emekrpomuuili moreHmian. Psn enexTpoXiMigyHHX
noteHnianiB metamiB. PiBusuus Hepuera. [anpBaniuamii enement. EPC. Tunu ranpBaHigHnX
eneMeHTiB. HanpsMok OKHCHO-BITHOBHUX peakiiil. Enexktponis. Koposis meraniB. XimiuHa Ta
enekTpoximiuHa koposis. CrmocoOu 3axucty Bin Hei._3akonun @apanes. 3acTocyBaHHS
€JIEKTPOXIMIYHUX MPOIIECIB Y BUPOOHHUIITBI.

Kowmmnekchi cnonyku. CydacHuid 3MICT MOHATTS “KOMIUIEKCHA cronyka”. bynosa
KOMIUIEKCHUX CIOJYK: IIGHTPaJbHUH aTOM Ta WOTO KOOpAWHAIIHE YHCIIO, JIraH.u,
KOMIUIEKCHUH 10H, 10HH 30BHIIIHBOI cepu (3a Beprepom). 3naTHICTH aTOMIB €I€MEHTIB 10
KOMIUIEKCOYTBOPEHHSI, OCOOJIMBOCTI €JIEKTPOHHOI OyIOBM aTOMiB, IO BXOISATH JO CKJIQTy



JiraHIiB, JNEHTATHICTH JiranmiB. Kimacudikamis Ta HOMEHKIATypa KOMIUIEKCHHX CIOJYK.
KomrmiekcHi OCHOBHM, KHMCIOTH Ta cojii. KapOoHinm MeramniB. XejaaTHI Ta MaKpOIMKIIYHI
KOMIUIEKCHI CHOJYKU. [30Mepis komImuieKCHMX crosyK. Ilpupoaa XiMIYHOro 3B’S3Ky B
KOMIUJIEKCHUX CrHojiykaXx. Meton BaneHTHuUX 3B’s3kiB  (B3). MaruitHi  BIacTUBOCTI
KOMIUIEKCHUX CIHOJYK. YTBOPEHHS Ta JUCOLIallisl KOMIUIEKCHHUX CIOJIYK Y pO3YHHAX.
KoHcTaHTH CTIHKOCTI Ta KOHCTaHTH HECTIMKOCTI KOMIUICKCHMX 10HIB (CTyIiHYacTi Ta
3araibHl). KOMIUIEKCHI ~ CHOJIyKM 3~ OpraHiyHUMHM  JiraHgamMd.  XejJaTHl — Ta
BHYTPIlIHLOKOMIIIEKCHI CIONYKH. IX ponb y XiMidHOMY aHaji3i. biomeTaneBi KOMILIEKCH.
['emorno0in, xiaopodin, Bitamid B12. bionoriuna pojib KOMIUIEKCHUX CITOJIYK.

['pporen. Ximiss enemMeHTIB p-eneMeHTiB. Micue ['iiporeny B nepioin4Hiil CUCTEMI.
CnopigHeHICTh Ta BIAMIHHICTh BOJHIO BiJ JIYKHHUX METalliB Ta TaJOreHIB. ATOMapHHIA
BOJZICHb. MexaHi3M yTBOPEHHsI MOJICKYJIH BOJHIO 3 mosmiii MetoaiB B3 ta MO. Boaens y
npupoai. [3otonu. Peakimii BOAHIO 3 KHCHEM, TajlOT€HaMH, aKTUBHUMHU MeETajllaMU Ta
okcuaamu. biHapHi cnonyku rigporeHy. ['iIpuaM akTUBHMX Ta MEPEXIIHUX METaiB.
XiMIYHHH 3B’S30K Ta MOro BIUIMB Ha BJIACTHBOCTI TiapwuaiB. Boma. bymoBa Monekynu Bogu.
CrpykTypa piakoi Boau Ta Jb0ay. BomHeBHil 3B’S30K Ta WOTO BIUIMB Ha BJIACTHBOCTI BOJM.
AKBaKOMIUIGKCH Ta KpucTanorigpatu. OpepKaHHA AWCTHIBOBAHOI Ta amipOTeHHOI BOJM.
3aranbHa XapakTepUCTHKa eneMeHTiB | A rpynu. BigHOBHI BIacTMBOCTI MPOCTUX PEUOBUH
€JIeMEHTIB Ta iX 3B’A30K 3 BEJIMYMHOIO EHeprii ioHi3amii Ta pagiycoM aroma. XapakTep
B3a€MOJII1 3 KHCHEM, TajloTeéHaMH, BOJOI0 Ta pO3YMHAMH KHUCIOT. OKCHUIM Ta TiIPOKCHUIIU.
[lepokcuau Ta HAANMEPOKCHAM, IX B3a€EMOIS 3 BOJOIO Ta KUCIOTaMHU. XIMIYHHH 3B’SI30K Yy
CHOJTyKaX Jy>KHUX MeTaliB. CTIMKICTh CHOJYK JY’)KHMX METaNliB Ta iX PO3YMHHICTH Y BO/IL.
INppartanis ioHIB 1ykHUX MeTaliB. OcoOMMBOCTI (I3MUHUX Ta XIMIYHUX BIACTHBOCTEH JITIIO.
[Napuaun Ta amiaM JIyXKHUX METajiB, iX OCHOBHI BJIACTMBOCTI. Peakiiii BUSBIEHHS KaTIOHIB
Na+ , K+ .bionoriyna poinb enementiB | A rpynu. 3aranpHa xapakTepucTuka eiaemeHTiB 11 A
rpynu. BiqHOBHI BIaCTHBOCTI MPOCTHX PEUOBUH eleMeHTIB. [lopiBHsIIbHA XapaKTepUCTUKA
BJIACTHBOCTEW OEPHIIiI0, MATHIIO Ta KAJIbII0. XapakTep B3a€MOIii MPOCTUX PEUYOBUH 3 BOJIOIO,
PO3YMHAMM KHUCJIOT Ta OcHOB. bepuniii. XiMmiuHa akTuBHICTb. sp-I'i0Opuansanis AO bepuuito.
XiMiuHUN 3B’S30K y crmonykax bepuniro. AmdortepHicTh Oepuiito, Horo okcuay Ta
riapokcuay. AKBa- Ta T1APOKCOKOMIUIEKCH. PO3UMHHICTE Yy BOJII Ta TiIPOJIi3 coyiel Oepuiito.
CxoxicTh Oepuiliio 3 aJlOMiHIEM (JlaroHajabHa CXOXKICTh), i1 mpuuuHU. Maruiid. Okcun Ta
TiApoKCHa MarHiro. Po34uHHICTH coyiel MarHiro y BOAl Ta iXx rigpoii3. loH marHito sk
KOMIUIEKCOYTBOpIOBad. Xjopodin. CxXoxicTh Mariro 3 IiTieM, i npuuyuHH. EieMeHTH
niarpynu Kanbmiro (7y>kHO3eMenbHI MeTanu). 3arajibHa XapakTepuctuka. Di3mKoXiMivHi
BJIACTUBOCTI Ta XapaKTEPUCTHKA HAWBaXUIMBIMUX CHOAyK. OCHOBHMIA XapakTep OKCHIIB Ta
rigpokcuaiB. Po3uMHHICTE TigpOKCHIIB Ta coyied y BOJi. CXOXKICTh 10HIB KaJbIIO Ta
CTpoHLI0, i30MopdHe 3amimenHs. Peakuii BusBneHHs KatioHiB Mg?*, Ca®', Sr?*, Ba?'.
Peakuii kartioniB Il A rpynu 3 xommiekcoHamu (Ha mpukiaal Tpuiony b). TBepaicts Boau.
Metoau 1i ycyHeHHs. bionoriuna poib Kajblilo Ta Marxito.

3arajgpHa XapaKTepUCTUKA p-eieMeHTiB. [lOpiBHSIHHS BIAaCTHBOCTEN MPOCTUX PEUOBUH
bopy, Amominito Ta ['amito. Enekrponnuit nedinuT Ta #oro BIUIMB HA BIACTUBOCTI CIIOJIYK
€JIeMEHTIB. 3MiHA CTIMKOCTI CHOJYK 13 CTYNEHSIMH OKHUCHEHHS ejeMeHTIB +3 Ta +1 y rpyimi.
Bop. 3aranbHa XxapakTepucTuka. XiMiuHuUiA 3B’5130K y cronykax bopy. sp? -T'iGpuausanis AO
Bopy ta ctpykTypa monekyn. bopoBomui (6opanu). bopumu. I'amoreninu 6opy, rigpois,
koMmriekcoyTtBopeHHs. bop(IIl) oxcun. OxcurenBmicHi cnonyku Oopy. Comi GopaTHOI
kucioTu (6opaTu) Ta iX MOBENIHKA y BOJHUX po3umHax. Hatpiit Tetpabopat (6ypa). Ectepu
OopatHOoi KuciaoTH. Peakiis SKICHOTO BHSBICHHS CHONYK Oopy. bopopraniuni cmnomyku.
bionoriuna pone cmomyk Oopy. AmtomiHid. 3aranpHa Xapakrepuctuka. Dizuko-ximivHi



BJIACTUBOCTI. AMQOTEPHICTh aJIOMiHIIO, HOTO OKCHAY Ta Tigpokcuay. loH amoMmiHiIO SIK
KOMIUIEKCOYTBOpIOBaY. AKBa- Ta rigpokcokomiiekcu. Kpucranorigparu. Po3unHHICTE coneit
anoMiHito y Boji. ['iaponi3. CTpykTypa MOJEKy ra30noai0HOro Ta KpUCTAIIYHOTO aJIFOMiHIM
XJIOpUAY. AJFOMOKAJI€B] TaTyHH.

3aranpHa xapaktepuctuka miarpynu [V A. Xapakrep 3MiHM BIACTUBOCTEH €JIeMEHTIB
31 30UTBIIEHHAM I1X aTOMHOro Homepa. KapOoH SK OCHOBa BCIX OpraHIYHHUX CITOJNYK.
AnotponHi Buno3minu KapOony. Enepris 3B’s3kiB Mik atomamu KapOoHy B rpaditi Ta
anmasi. Banentni ctanu Kapbony. Tunu riopuanzanii AO KapOboHy Ta CTpyKTypa MOJEKYII.
AkTuBOBaHe BYTriuig sk aacopoent. KapOimu. Bzaemonis kapOiiB KaJbIilo Ta allOMIHIIO 3
BO1010. OKCUTEHOBMICHI CIIOJIYKM KapOoHy. XIMIYHHMM 3B’SI30K Ta OyJ0Ba MOJICKYJI OKCH/IIB
kapOony. PiBHoBara y BoaHux po3umHax kapOoH(IV) okcuay. Kapbonatu Ta
riiporeHokapOoHaTH, Tigponi3 Ta TepMmiuHud pos3kiaan. KapOou(Il) oxcun. Peaxkii
npueaHadHsa. [loHATTS mpo MexaHI3M OiosioridHoi aii okcumiB kKapOoHy. CipKOBYTJICIb,
TiokapOonatu. [lianinna kuciora. Ilianigu. Tiomianatu. XiMi4HI OCHOBH BHKOPHCTAHHS
Heopra"iunux crnonyk KapOony B MemunuHi Ta kocmerosorii. Cumimiid. 3aranbHa
xapaktepuctuka. [lopiBHSUIbHA XapaKTEpUCTHKA BIIACTUBOCTEH KapOOHY Ta CHIIIIO.
Cunminmau. Cnoflykd 3 TIAPOTEHOM - CHJIaHU, OKHCHEHHsA Ta Tiapomi3. Terpadtopun ta
terpaxyopua cuiimito. ['excadgropocmnikatu. OKCUTEHOBMICHI CHOJNYKHM cuiimito. Cumimii
(IV) okcun. CumikatHi kucinotu. Cunikatu. PozunnnicTs Ta rigpomni3. Cuiikarens. [Ipupoani
CHITIKATH Ta aJTFOMOCHJIIKATH. 1X azicopOITiiiHa 3JaTHICTb.

Enementu V A rpynu. 3arasibHa XapakTepucTuka. BajeHTHI cTaHu eneMeHTiB V A
rpynu. Hitporen. IlosicheHHsi woTwpukoBajieHTHoro crtaHy Hitporeny. Mosekyna a3ory.
Eneprisi 3B’a3ky Ta XiMiyHa akTHBHICTh. CIIOJIYKH HITPOT€HY 3 HETaTMBHUMH CTYIEHSMU
OKMCHEHHS. AMiak, Tipa3uH, T1IpOKCHJIaMiH. XapakTepHl peakuii aMmiaky: NpUeTHAHHS,
3aMIIEHHs, OKUCHEHHs. Amiau Ta HiTpuau. [igpar amoniaky. ['iapomi3 cosieil aMoHI0.
Tepmiunuii po3knaj. SkicHa peakilisi Ha KaTioOH aMoHit0. CIIOIYKH HITPOT€HY 3 TO3UTUBHUMU
cTyneHsMu okucHeHHs. Okcuau HiTporeny. [Ipupona xiMivHOTO 3B’SI3Ky Ta Oy/10Ba MOJIEKYII.
Peakmii onepxanus. CTpykTypa Ta BJIAaCTUBOCTI OKCHUTE€HOBMICHHX KHCIIOT HITPOTEHY.
HirputHa xucnora. Hitputu. OKUCHO-BiIHOBHA JBOICTiCTh. HiTpaTHa KHcloTa Ta HITpaTH.
EnextponHa crpykTypa HiTpaT-ioHy. DakTopu, siKi BIUIMBAIOTH Ha B3a€EMOJIII0 HITPATHOI
kucnotu 3 Meranamu. “Ilapceka Bonka”. Peakii BusiBnenns NO2 - ta NOsz ™ -ioniB. ®ocdop.
3aranbHa xapakTtepuctuka. CxoxicTh Ta BiaMiHa BiactuBoctedl Hitporeny, ®ocdopy Ta ix
cnonyk. AnorpornHi Moaudikamii Pochopy. YMOBH icCHyBaHHS Ta B3a€EMHOTO TEPEXOIY.
XimiuHa akTuBHICTE. Docdin, com docdoniro. Pochinu. Cnonykun Pochopy 3 TO3UTUBHUMU
CTymeHsIMU OKHCHeHHsA. [amorenimu Ta ix rigpomi3d. Okcuaum, iX B3aeMOAIs 3 BOJOIO.
lmodocditna ta dochitHa kucmoru. bymoBa momekyn. OKHUCHO-BIAHOBHI BJIACTHUBOCTI.
Oprodocdarna xkucnoTa Ta ii coxi. PozunHHICTS Ta rigpoini3 gocdartis, rigporenodocdaris ta
murinprenogocdarti. Judochatna kucnora. [3omomi- Ta rereponoiidocdaTHl KHCIOTH.
MetadochaTtna kuciora, meradocdaru. SkicHa peakuis Ha ¢ocdaT-ioH. bionoriuna poib
Hirporeny ta ®ocdopy.

3aranbHa xapakrepuctuka eneMmeHTiB VI A rpymu. Okcuren. BygoBa Ta BiacTUBOCTI
MOJICKYJIM Ta MOJICKYJISIPHUX 10HIB KHCHIO. 3arajibHe YSBJICHHS MPO MEXaHI3MHU peakiliid 3a
YUYacTIO KUCHIO: B3a€EMO/IiA 3 BoJHEM, MeTanaMu. Mosnekyia O2 sik Jiranj; B OKCUTeMOTJIO01HI.
O3o0n. XimiuHu# 3B’s130K Ta OyaoBa Monekynu. [ligBuiieHa okucHa akTUBHICTh Y TIOPiBHSAHHI
3 MOJIEKYJIOI0 KHCHIO. Y4YacTh O30HY B XIMIYHHMX IMpoIlecax BEpXHIX MIapiB aTMoc(epu.
Buxopuctanus 030Hy ayis 0i070riyHOTO OYMINEHHS BOoAu. Knacudikailisi OKCUTEHOBMICHUX
CHOJTyK O1HApHOTO CKIIAIY: OKCHIH, TIEPOKCUIU, HAIIEPOKCHU N, 030HIIU. XIMiuHI 3B’S3KH Ta
CTpPYKTypa MoJieKyn. XiMmiuHa akTuBHiCTh. Kiacudikaris okcumiB. 3MiHAa BJIaCTHBOCTEU



OKCHIIIB 3a mepiogamu Ta Tpynamu. ['imporen mepokcua. Ctpykrypa moiekymu. [Ipupona
XIMIYHUX 3B’A3KIB Ta XiMIuHI BiacTuBOCTi. KwucnmoTHi BmactuBocTi. Ilepokcua- Ta
riApoNnepoKcUI-10HU. XiMIYHA MPUPOAA aHTUCENTHUYHOI JIi T1iporeH nepokcuay. Peaxuii, siki
JIeKaTh B OCHOBI SIKICHOTO Ta KIJIbKICHOI'O BU3HAYEHHS T1IpOreH nepokcuay. Bukopucranus B
MeauiiHI Ta papmairii. biomoriuna poias Okcureny. XiMidHI OCHOBU BUKOPHUCTAHHS 030HY Ta
KHCHIO B MenuumHi Ta (apmarii. Cynbdyp Ta Horo BaJleHTHI CTaHW. AJIOTPOIIiSl CIPKH.
®i13uyH1 Ta XiMIYHI Bi1acTHUBOCTI. OKHCHOBIJHOBHA JIBOICTICTh €IEMEHTHOI Cipku. Crosyku
cynbdypy 3 TigporeHom Ta Mertamamu. CipkoBojeHb. PiBHOBara y BOJAHOMY pPO3YHHI
cipkoBoHI0. Cynbdian Ta moicynb(hiad MeTalB Ta HeMeTamB. Tiocoui. Po3uuHHICTh Y BOI
Ta T11podii3 cynb(iaiB. BilHOBHI BIaCTUBOCTI CIpKOBOJHIO Ta Cynb(diniB. SKicHa peakuis Ha
cynbdin-ion S*. Buxopucranns cynbigis y ¢apmaneBTudHOMY aHamizi. OKCHTeHOBMicHi
cionyku cynbdypy. Cymbdyp (IV) okcua. PiBHoBara y BogHoMy posuuHi cyabdyp (IV)
okcuny. CyneditHa kuciora. Cynbditu Ta rigporeHcynbpitu. Po3unHHicTh y Boal. ['iapodtis.
OxHCHOBITHOBHA ABOIiCTICTh cnonyk cyiabhypy (IV). Tionin xmnopua. SIkicHa peaxuis Ha
cynedit-ion. Cnonyku cynbdypy (VI). T'ekcabropun cynsdypy, cynbdypusn XIopuf,
xnopcynbdonoBa kucnota. Cynsdpyp (VI) okcun. Cynbdartaa kucnora. Oneym. Kucnorsi ta
OKUCHO-B1IHOBHI BiacTuBocTi. Cynbdaru. Po3uMHHICTH y BOAI Ta TEpPMIYHA CTIHKICTb.
Hucynbdpatna kucinora Ta i comi. [lepokcokucnoru (mepokcoMoHocylbdaTHa Ta
nepokcoaucyiabdaTHa kucioTn). IlepokcocynbdaTu Ta ix OKHMCHI BiaacTUBOCTI. IlopiBHsIIBHA
XapaKTEePUCTUKA CyIb(iTHOT Ta cynbhaTHOi KuciaoT. Tiocynsharna kucinoTa. Tiocynbdaru, ix
oJIep>KaHH4, OynoBa Ta BJIACTHUBOCTI: peakirii 3 KHUCJIOTaMHU,
KaTiOHAMUKOMITJIEKCOYTBOpIOBadaMu. BiTHOBHA aKTUBHICTH TiOCYJIb(aT-10HY, MPOAYKTH HOTO
OKHCHEHHS CHJIIBHUMHM Ta CIIa0KUMH OKHMCHUKaMH. B3aemonis 3 HOJAOM 3 yTBOpPEHHSIM
TeTparioHaT-loHy. fIKicHa peakuis Ha Tiocynb(dar-ioH. [lomiTioHoBI kucinoTH. bionoriuna
posib Cynbdypy Ta HOTO CIOIYK.

3arajgpHa XapaKTepUCTHUKA TaloreHiB. XIMIYHMM 3B’SI30K Ta OyJoBa MOJIEKYI
raioreHiB.  Enepris  3B’s3ky.  OcoOnmBi  BinactuBocTi  ®dnyopy sk HaWOULIbII
eJIeKTPOHEraTHBHOIO ejeMeHTa. IIpocTi peuoBuHH. IX Ximiuna axktuBHicTh. TepMoauHaMika
Ta KIHETUKA YTBOPEHHS TaJIOT€HOBOJIHIB. BiacTHMBOCTI BOJHUX PO3YMHIB TajJOTE€HOBOJIHIB.
[oHHI Ta KOBAJCHTHI TAJOTEHI M. [X BiTHOIICHHS 10 BOAM TA OKUCHHUKIB. ['aJoreHin-ioHu sx
JiraHAM B KOMIUIEKCHHMX cChojykax. Peakiii imeHTtudikaiii raioreHia-ioHiB. [iapoii3
rajioreHiB. Bzaemozis 3 po3zumHamMu  JyriB. OKCHI€HOBMICHI CIIOJIYKH TaJlOTEHIB.
OKCHUIeHBMICHI KHCJIOTH. BIacTHBOCTI OKCUI'€HOBMICHHX KHCJIOT TaJOIEHIB 3aJIEXKHO Bl
NPUPOJU TaJOTeHy Ta HOro BaJeHTHOTO cTaHy. OKCUT€HOBMICHI KHCIIOTH XJIOPY Ta iX COJIL.
CriiikicTh y po34MHAX Ta y BIIbHOMY CTaHi. 3MiHAa KHUCJIOTHMX Ta OKHCHO-BIJHOBHUX
BJIACTUBOCTEW 3alie)KHO BiJ] BAJEHTHOrO CcTaHy XJopy. XJOpHE BamHO. [imoxmoputu.
Xnoputu. Xnopatu. Ilepxmopatu. bpomaru, #onmatu. BukopuCTaHHS OKCHUT€HOBMICHHX
CroJIyk OpoMy Ta Hoay y (apmarieBTUuHOMY aHami3i. biogoriuna pois croiyk ¢Topy, XJIopy,
Opomy Ta ony.

3aranpHa XxapakTepuctuka eneMeHTiB [A rpynu. IlopiBHSHHS BIacTUBOCTEH
eneMeHTIB miarpynu Kynpymy Ta myxaux Mmeranis. Banentni cranu Kynpymy, Aprearymy ta
Aypymy. ®i3udH1 BJACTUBOCTI Ta XIMIYHA aKTUBHICTh MiJi, cpibna Ta 30i10Ta. BinHomeHHs
OPOCTHX PEYOBHH 110 HemerTamiB Ta kucioT. Kympym. Kympym (I) okcun Ta rimpokcu.
OKHCHO-BITHOBHA JIBOICTICTH crionyK. KOMIUIEKCHI CONyKH 3 amiakoM, XJOpH- Ta LiaHij-
ionamu. Kympym (II) okcua Ta rigpokcua. Po3umHHICTH coneit Ta ix riapomi3. OKuCHI
BiactuBocTi Kynpymy (II). Kommnekcni cnonyku kynpymy (II) 3 amiakom, aMiHOKHCIOTaMu
ta OararoaToMHUMH crnupTamu. be30OapBHi Ta 3alapBieHi cnoiayku Kymnpymy. I[lpuunna
3abapBienns. ApreatryMm. Aprentym (1) okcua. YTBOpeHHs Ta po34nMHHICTB y Boji. HitpaTu Ta



rajoreHian apreHrymy. PoszumHHicTh y Bomi. OxucHI BiaacTuBOCTI cmonyk apreHtymy (I).
KomrmiekcHi cioniyku 3 amiakoM, Tiocyiab(dar- Ta 1miania-ionamMu. AypyM. OKHCHEHHS 30J10Ta
KHCHEM 3a HasgBHOCTI L1aHIAy Kajito. BilHOIIEHHs 30J10Ta 10 raps4oi celeHaTHOI KUCIOTH Ta
“mapcbkoi Bogku”. Crnonyku Aypymy (I) ta Aypymy (III), iX OKHCHI BIIAaCTHBOCTI.
KommekcHi cnonyku. bionoriuna pons Kynpymy, Aprentymy ta Aypymy. bakrepunuana
nis i1oHIB cpibina Ta Migl. Bukopucrtanus crnonyk Kympymy, ApreHTymy Ta Aypymy B
MEANYHIA MPaKTHIIl Ta KOCMETOJIOT1i. 3arajibHa XapakTepUCTHKA eIeMEHTIB mArpynu L{uHky.
[TopiBHAHHS BIACTHBOCTEH eneMeHTiB miarpynu [{unky Ta p-enementiB Il A rpymu. Ximiuaa
aKTHBHICTh. BiHOIIIEHHS 0 HEMETaliB, PO3YMHIB KUCIOT Ta JyriB. [{unk. [luHK okcupa Ta
riapokcusl. AM(QOTEPHICTh LIMHKY, 1Or0 OKCUAY Ta TiApoKcHay. PO3UMHHICTD CONEl IMHKY Ta
iX T1apoi3.

Enementn III B, IVB, VB rpynu d-Enementu IIIB rpymu (migrpyma CkaHio).
3aranbHa XapaKTepUCTHUKA, TOMIOHICTh Ta BIAMIHHICTH B enemeHTiB [IA rpymu. biomoriuna
posib CkaH[i0, HOro XiMiuHI BiacTUBOCTI. f-enmeMenTu sik ananoru d-enementis I1IB rpynw,
MoMIOHICTh Ta BiAMIHHICTH Ha mpukiaanai Ilepiro. XiMidHI OCHOBH 3aCTOCYBaHHS CITOJYK
Hepito(IV) B anamitnynit ximii. d-enementu [VB 1 VB rpyn. 3aranphHa xapakTepucTuka.
XiMIYHI OCHOBM 3aCTOCYBaHHS NPOCTUX PEUOBUH Ta cnoiayk Turtany, HioGiro, Tanrany Tta
Bananito y meguiuni 1 papmartii.

Enementu VI B, VII B rpyn. 3miHa BIacTUBOCTEH €JIEMEHTIB Y BEJIMKHX Mepiojax.
3aranpHa XapakTepucTHka d-eJeMeHTIB (NepexiJHUX eJEMEHTIB): TEepeMiHHI CTYIeH1
OKHCHEHHSI, KOMIUIEKCOYTBOPEHHS. BI1acTHBOCTI KOMITJIEKCHUX CIIONYK d-€IeMEHTIB 3aJIeKHO
BiJl YKCIIa JIITaHJiB Ta CHJIM TOJS JIirauaiB. 3a0apBieHHS KOMIUIEKCHUX CIIONYK Ta MPUYUHU
rioro BuHukHeHHs. KapOoHninu d-enementiB. CxoxicTh d-eleMeHTiB 5- TO Ta 6-TO MepiojiB.
JlanTaHoigHe CTUCHEHHs. 3arajbHa XapakTepucTuka. d- Ta f-emementiB. JlaHTaHoinu Ta
akTuHOIAM 5K aHanoru d-eixementiB Il B rpymnu. [Ipuunnan cX0ocCTi XIMIYHUX BIaCTHUBOCTEN
f-enemeHTIB, X BaJICHTHI €JIEKTPOHU. 3arajibHa XapaKTEPUCTHKA €JIEMCHTIB MiATPYIH. XPOM.
MOoknuBI CTyNIEHI OKMCHEHHS Ta BaJIeHTHUM ctaH Xpomy. KapOoHin xpomy. XapakrepucTuka
cnonyk xpomy (II). Xpomy (II) okcua Ta Trimpokcua, iX OCHOBHMM Xapaktep. BinHOBHI
BnactuBocTi coneir xpomy (II) Ta rigpokcuny. Crnonyku xpomy (III): xpomy (III) okcua Ta
rigpokcup, ix amdotepHicth, xpowmitH. Kowmmnekchi cnonyku xpomy (III), akBa- Ta
TAPOKCOKOMIUIEKCH. XpOMOBI rainyHu. OKMCHO-BIIHOBHI BiIacTUBOCTI cnioiyk xpomy (III), ix
sanexHicTh Big pH cepenoBuma. Cnonyku xpomy (VI). Xpom (VI) okcua. XpomaTHa Ta
TUXpOMaTHa KHCIOTH. PiBHOBara mepexomy MiK IuxpomaT- Ta XpomaT-ioHamu. OKHCHI
BracTuBocTi cionyk xpomy(VI). Bomus pH cepenoBuia. 3akoHOMIpHICTh 3MiHU KHCJIOTHO-
OCHOBHUX BJIACTUBOCTEH OKCHIIB Ta T1IPOKCHUIIB, a TAKOX OKHMCHO-BIJJTHOBHUX BJIACTHBOCTEH
CIIOJIYK XPOMY TIPH MEPEXO/i BiI HUKYOTO CTYIEHIO OKUCHEHHS J0 BUIIOTO. SIKiCHA peakIlis
Ha karion Cr**. Ilepokcocnonyku xpomy. HaiiGimpmr cTiliki cromyku MoniGueHy Ta
BoNb(pamMy. BmiMB JaHTaHOITHOTO CTHCHEHHS Ha BIIACTUBOCTI CHOJYK BOJIb(pamy.
bionoriyna ponb Xpomy Ta Monidneny.

3aranpHa xapakrepuctuka eneMeHTiB VII B rpynu. MoxiuBi cTymneHi OKUCHEHHS Ta
BAJICHTHUI CTaH eJeMeHTIB rpynH. CXOXICTh CIOJYK Yy BHUIIOMY CTYNEHI OKHCHEHHS
€JIEMEHTIB ToJIOBHOI Ta moOiuHoi miarpyn. Manran. KapOonin manrany. ®i3uko-XiMiuHi
BJIACTUBOCTI MaHTaHy. Xapakrepuctuka crnonyk manrany (II). OcHOBHI BIacTMBOCTI MaHraH
(II) okcumy Ta rigpokcuay. Iigpomis coseii. SIkicHa peakuis Ha kation Mn?*. Kommiekchi
cronyku Manrany (II). Manran nmiokcua, iioro ampoTepHICTh, OKUCHO-BIJHOBHA JIBOIiCTICTb.
Karanmitnuni BnactuBocti MnOz. Cnonyku wmanrany (VI): maHranatu, iX yTBOpEHHS,
TEpMiyHa CTIHKICTh, JUCHIPONOPLIOHYBaHHA B po3uuHi. Cnomyku wanrany (VII),
nepMaHTaHaTHAa KUCIOTa, mepMaHTraHaTi. OKHUCHI BIaCTUBOCTI Kajiil MepMaHraHaTy 3aJIe’KHO



BiJl KHUCJIOTHOCTI cepemoBuina. OKHCHEHHsS Kaliii IMEepMaHTaHATOM OPTaHIYHHX CIOJIYK.
Tepmiunuii po3kiaz. bionoriyaa posb CIONIYK MaHTaHy.

Oco6muBocti ctpyktypu VIII B rpynu. Poauna 3amiza Ta IUIAaTUHOBUX METAIB.
BanentHi cranu ®@epymy, Kobansty Ta Hikony. KapboHinu gepymy, kobanbTy Ta HIKOIY, iX
BUKOPUCTAHHS JJIs OJIepKaHHS YUCTUX MeTamiB. @epym. XiMiuyHa aKTUBHICTH 3aiiza. Peakirii
3 HeMeTajlaMH, BOJIOIO Ta kuciotamu. [iapokcun Ta com depymy (II). Po3umnHICTE Ta
rigpomi3. Hecrtilikicts cnonyk ¢epymy (II) y pozumni. Cine Mopa. KommekcHi cnonyku
dbepymy (II) 3 miaHia-, TioiaHAT-10HAMH, TUMETUITIIIOKCUMOM, TTopdipuHamu. ['emoriaobid Ta
dbepymBMicHI pepmenTu. Mexanizm ix aii. Crnonyku depymy (III). Xapakrepuctuka pepym
(III) oxcuny Ta rinpokcuny. @epym (III) xmopun Ta #oro rigpomis. KommiuekcHi cnoiayku
¢depymy (I1I). HuspkocmiHOBI Ta BUCOKOCIIHOBI KOMIUIEKCHI coui (hepymy. SIKicHI peakuii Ha
karionn ¢epymy Fe?" Ta Fed'. Cnonyku depymy (VI). deparu, ofepkaHHs Ta OKHCHI
BJIACTUBOCTI. XiMIYHI OCHOBM BHUKOPHUCTAaHHS BIJHOBJICHOTO 3aliza Ta (HEepyMBMICHUX
npenapatiB 'y wenunuHi. KobGaner Ta Hikon. BanenTHi craHu. XiMiuHa aKTHBHICTb.
HaitBaxxmBimi cnonyku kobanbty (II), xobamery (III) Ta Hikomy (II). Xapaktepuctuka
OKHCHO-BITHOBHHMX BilacTuBocTel. ['iapomi3 comneit kobanwTy (II) Ta Hikomy (II). KommiekcHi
CIIOJIYKH 3 IliaHiJ-, TiomiaHiA- Ta Gropua-ioHamu. AxBakomiuiekcu. Amiakatu. Kodepment
B12. Sxichi peakuii Ha kationn Co?* Ta Ni?*. Peakuis Uyraepa. Ilnarunosi metanu. Banentni
CTaHU. XapaKTepUCTUYHI OKCHUIM PYTEHII0 Ta oOcMit0. XiMidHa akKTHUBHICTh. KoMIuiekcHi
criosryku toratuad (11) Ta mratuam (1V).
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Hauansawmii mocioHuk. [{HinmponerpoBcrk: Hayka i ocsita, 2002. 306 c.

2. 3aranbHa xiwmis / B. B. I'purop’eBa, B. M. Cawmiitnenko, A. M. Cuy, O. A. I'ony6 K. : Buma
mk., 2009. 471c.

3. Kapanerbsnn M.X., [pakun C.M. OOmas u Heopranuueckas xumus. M.:. Xumws.
1992.588 c.

4. Jlepitin €.51. KiroeBa P.I'. Bpusunpka A.M. 3aranpHa Ta HeopraHiuHa ximis /3-e BHI.
Xapkis : H®aV : 3onoti cropinku, 2017. 512 c.

5. PomanoBa H.B. 3aranpHa Ta Heopraniyna ximist/ [lizpydyHuKk Ijs CTYICHTIB BHUII. HABY.
3aknazaiB. Kuis; Ipmine: BT® "Ilepyn", 1998. 480 c.

6. Crenanenko O.M., Peiirep JL.I'., JlenoBcbkux B.M., IBanoB C.B. 3aransHa Ta HeopraHiyHa
ximist. Yactura 1Ta 2. K.: Tlen. mpeca, 2000. 344 ¢, 326 c.

7. Teneryc B.C., bonak O.I. OcHoBu 3aranshoi ximii. JIpBiB.: CBitT, 2000. 424 c.

8. Teneryc i irmmi. OcHoBH 3aranbHOi Ximii. JIbBiB: CBiT, 2000, 424 c.

2.2. O'PAHIYHA XIMIs
3a nporpaMoro Kypcy opraHiuHoi Ximii CTy/IeHT NOBHHEH

3Hamu:

HOMEHKJIATYpy OpraHIYHHX CHOJYK: TPHUBIAIbHY, 3aMICHUKOBO-PaJIUKAJIbHY, palllOHAIbHY Ta
mikHapoany IFOITAK; i3omepito Ta BHIM i130Mepii, IPOCTOPOBY OyIOBY Ta OCHOBHI HPUHIUIH
300pakeHHs 130MepiB; Kiacu@iKallilo OpraHiuHUX CMHOJYK Ta XIMIYHUX peaklid B OpraHiyHiN XiMmii;
OCHOBHI TeOpii KUCIIOTHOCTI Ta OCHOBHOCTI OpPraHi4HUX CIIOJYK; OCHOBHU TEOpii peakiii OpraHidyHuX
CIOJIYK; 1HCTPYMEHTalbHI Ta XIMIYHI METOIM JO0OYBaHHS OpraHIYHUX CHOJYK Ta iX XIMIYHI
BJIACTUBOCTI

yMiTH:



BU3HA4YaTW BUJ TiOpuau3allii eJeKTpOHHUX opOiTajeil aToMiB Ta THIHU 3B’A3Ky Y MOJEKyJax
OpraHIYHUX CIIOJIYK 3TITHO TEOpii HaNpsSMIIEHWX BAJCHTHOCTEH; CKJIAAaTH CTPYKTYpPHI (GopMyiu
CTHOJYK Ta i30MepiB Ha OCHOBI €JIEKTPOHHOI OyIOBH aTroMmiB, Teopii OyZOBM OpPraHIiYHHUX CIIOJIYK i
MOSICHIOBATH 1X (Di3WyHI Ta XIMIYHI BJIACTMBOCTI; KJIacH(piKyBaTH OpraHiuHI CIIOJIYKH 3TiIHO Teopii
OyZOBM OpraHiYHHX CHOJYK Ta OcOONMBOCTEH OymoBHM (YHKIIOHANBHUX TpyH; KiIacu]iKyBaTu
opraHiyHi peakxiii 3riiHO Teopii OyJ0BH OPTraHIYHHX CITOJIYK, OCOOJMBOCTEH XIMIYHOTO 3B’S3KY Ta
Teopil ENeKTPOHHMUX 3MillEHb, YTBOPIOBATHM HA3BM OPTaHIYHHUX CIOJYK 3a TPUBIAJIBHOIO,
palioHalbHOW, paauKalbHO- (QyHKIIOHAIBHOIW Ta cucreMatnyHo (IUPAC) HoMeHKIaTypamu;
MOSICHIOBATH Ta MPOTHO3YBAaTH MEXaHI3MHU XIMIYHUX MEPETBOPEHb, BUKOPUCTOBYIOUH TEOPil0 Oy10BU
OpPraHiYHHUX CIOJYK, XapakTep PO3MOIUTYy €JIEKTPOHHOI T'YyCTHHH Y MOJIEKYJIaX; Ha OCHOBI XiMIYHHX
BJIACTUBOCTEH KJIAciB OpTraHIYHMX CHOJYK, 3IIHCHIOBATH IX XIMI4HI II€PETBOPEHHS 3 METOI0
OJICp)KaHHS TEBHUX CIOJYK; CKIQJaTH YCTaTKyBaHHS Ta TMPOBOJUTH XIMIYHI JOCITIDKCHHS 3
OpPTraHIYHUMU CIIOTYKaMH.

OCHOBHI PO3/11JIM OPT AHIYHOI XIMII

OcHoBM OynoBH OpraHiuHux crnoiyk. Kiacudikaimiss 1 HOMEHKJIATypa OpraHIuHUX
crioryk . Ilpeamer opraniunoi ximii. KopoTkmii ormisg icTopii po3BUTKY OpraHiuHOI Ximii.
Po3BUTOK TeOopeTHYHUX YSABIEHb NPO OYyJOBY OpraHiyHuX croiyk. Crnocodu 300pakeHHs
opra”iuHux Mousiekyn. Kracugikamis opraniyHux crnonyk. HoMeHkiaTtypa opraHiyHuX
CHOIYK.

XiMiuHEN 3B’s30K. TuMM XiIMIYHMX 3B’s3KiB. KBaHTOBO-MeXaHiuHI OCHOBH TeOpii
XIMIYHOTO 3B’s13Ky. OCHOBHI XapaKTEpUCTUKH KOBAJIEHTHUX 3B’SI3KIB. ['10puan3aiiisi aToMHUX
op6itaneii. KoBaneHnTHi 6— 1 m— 3B’43kU. OCHOBHI XapaKTEPUCTUKH KOBAJIEHTHUX 3B SA3KIB.
Criocobu 300pakeHHS PO3IMOJALTY €JeKTPOHHOI TYCTHHM B Mojekynax. IloHsATTs mpo
pe30HaHC.

B3aemHuil BIuiMB aTOMIB B OpraHiyHuX crnoiykax. [HaykruBHuil edexkr. MesomepHuit
edekr. CyMIiCHHUI TPOSIB 1HAYKTUBHOTO 1 ME30MEPHOTro e(eKTiB 3aMiCHUKIB. HancnpsokeHHs
(rimepkoH’roraiist). [IpocropoBi nepemkoau cupsokeHHI0. Criocodu 300paskeHHS PO3MOILTY
€JIIEKTPOHHOI T'YCTUHU B MOJIeKyJax. [[oHATTS mpo pe3oHaHC.

[3omepia opraniunux cnonyk. IIpocropoBa OymoBa monekyn. CTpyKTypHa i130Mmepisl.
IIpocTopoBa i3omepis (crepeoizomepis). CrocoOu 300pakeHHST MPOCTOPOBOI  OYIOBH.
Onrtuuna 13omepis. 'eomerpuyna i3oMepia. Kondopmariiiitna (moBopoTHa) i30Mepis.

KucnoTHicTh Ta OCHOBHICTh OPTaHIYHUX CHOJYK. KHCIOTHICTH 1 OCHOBHICTD 32 TEOPIEIO
bpencrena. Tunu opraniyHuX KUCIOT Ta ocHOB. KucimoTtu 1 ocHoBu JIbtoica. JKopcTki 1 M’ skl
KHCJIOTH 1 OCHOBH.

OcHoBHM Teopii peakiiii opraHiYHUX COJAyK. EHepreTuuHi yMOBH NPOTIKAHHS PeaKIliil.
[TonsaTTss mpo MexaHi3M peakuid. Tunu MexaHi3MiB peakiiil. Tumu opraHiyHUX peakiiil.
[TpomikHi akTHBHI YacTHHKH (KapOKaTioHH, KapOaHIOHH, BUTbHI PaIHKAIH).

Byrnesoani. Ankanu. bygoBa ankaniB. Howmenknatypa. I3omepis. Cmocobu
nooyBanHs. [lpupogni mxepena. CuHTEeTHYHI MeToaW n0O0yBaHHSA. Di3WYHI BIACTHUBOCTI.
Ximiyai BrnactuBocTi. Ankenn. Homenknatypa. I3omepis. Cmocobu noOyBanns. DizuuHi
BJIACTUBOCTI. XiMi4HI BIacTHBOCTI. Peakmii enexTpo¢inbHOrO NpUeAHAHHS. AJKaIi€HH.
Homenknarypa. bynoBa ankanieHiB. AJjKaJgieHHM 31 cOpsbKeHUMH 3B s3kamu. Crocobu
noOyBaHHs. XiMiuHI BiacTuBOCTI. Ankinu. Homenknarypa Ta i3omepis. Cnocobu n100yBaHHS.
@i3uyHI BIacTUBOCTI. XiMi4HI BIacTUBOCTI. JlMMepu3allisi, TpuMepHu3allisi Ta TeTpamepu3altis
ankiHiB. OpHosinepHi apeHu. bynosa Oenszony. ApomatuuHicts. HoMeHKkIaTypa Ta izomepis.
Cnocobu nobOyBanHs. Ilpupomni mxepena. Cuntetnuni Meroau n00yBaHHS. DizuyH1
BJIACTHBOCTI. XiMiuHiI BracTuBocTi. Peakuii enexrpodineHoro 3amimenss (Sg). bararosnepHi
apeHu 3 KOHJIEHCOBAaHMMHU(aHETbOBAHMMHU) OEH30JbHUMH IuKiIamu. Hadranin, antpares,



denanTpen. Homenknarypa ta i3omepist. Criocobu nodyBanus. bymosa. XimiuHi BIaCTUBOCTI.
BruuB 3aMicHUKIB y O€H30JIbBHOMY KUTBIII HA HAMPSIM Ta MIBUKICTh PEAKIi eeKTPo(PILHOTO
3amimieHHs. OpieHTalliss B JIu3aMilIeHHUX OeH3oiy. baratosiiepHi apeHu 3 130JI0BAaHUMU
OeHzonpHUMU  muKaIamu  (Oipenur,  nudeninMeraH, TpudeHuiMmeraH).  bapBHHUKH
TpU(DEHIIMETAaHOBOTO PSIY.

["amarenonoxiani ByriaeBoAHiB. Homenknarypa ta i3oMepis. ["anorenankanu. Crocobu
noOyBaHHs. P13UYHI BIaCTUBOCTI. XIMIYHI BJIaCTUBOCTI. Peakiiii Hykneo(puIbHOT0O 3aMillleHHS
Ta eIiMiHyBaHHS. J[UramoreHaqKkeHu, TaJloTeHAIKEHH, apOMaTHYHI rajoreHmnoxiaai. Crmocoou
no6yBaHHsA. D13UYHI Ta XIMIYHI BJIACTHBOCTI.

Hitpocnonyku. Homenknatypa Ta 13omepid. Hitpoankanu. @i3uyHl BIACTUBOCTI.
Cnocobun noOyBaHHs. XIMIYHI ~BJIACTHBOCTI. ApoMaThyHl HITpocnodyku. Di3uuHi
BiacTuBOCTi. CriocoOu 100yBaHHs. XiMiUHI BIaCTHBOCTI.

Awminn. Homenknatypa Ta i3omepis. Ankinamian. Crnoco6u poOyBanHs. Di3udHi
BiactuBocTi. IIpocTtopoBa OymoBa. XimiuHi BIAcTUBOCTI. Apuiaminu, AiamiHu. Crnocoou
no00yBaHHSA. D13UUHI BIACTHBOCTI. XiMIUHI BIIaCTHBOCTI.

Hiazocrmonyku. Homenkmarypa Ta i3omepisa. Jliazocmonyku. @i3WdHI BJIACTHBOCTI
coseil niazoHi0. CrnocoOu n00yBaHHS cojield apeHaia30Hit0. XIMIYHI BJIACTUBOCTI COJIEH
n1a30HII0.

Azocnonyku. Criocobu no0yBanHs. XiMiuHI BiaacTHBOCTi. OCHOBHI MOJIOKEHHS TeOpil
KOJIpHOCTI. A300apBHUKH.

Crouptu. ®enonu. Etepu. Ognoatomui cnuptu. Homenkmarypa crnuprtiB. [3omepis.
Cnocobu noOyBanHs. @izuuyHi BIACTUBOCTI. XiIMI4HI BJIACTUBOCTI. MikMoONIEKyIsIpHa Ta
BHYTPILTHROMOJIEKYJIsSIpHA JeriapaTaiis. baratoatomni cnuptu. CrnocoOu noOyBaHHS IBO-
TpU- Ta MOJIATOMHUX cnupTiB. Pi3uyHI Ta XiMiyHI BiacTuBOCTi. EHomu. AmiHOoCHUpTH.
Cnocobu noOyBanHs. XiMiuHl BiacTuBOcTi. OnHoatomHi QeHonu. Homenkmarypa ta
13omepisg. Crocobm moOyBanHs. Di3WuHI BIACTUBOCTI. XiMiuHI BllacTHBOCTI. Peakii 3a
yuactio 3B’s13ky O-H. baratoaromui ¢genonu. Crnocobu noOyBanHs. XiMidHI BIACTHUBOCTI.
HaiiBaxxnuBim npencraBHUKU. AmiHopeHonu. Crocobu no0yBaHHsS. XIMIYHI BIACTHUBOCTI.
Tiomu. Cnocobu nodyBannsa. XimiuHi BiactuBocTi. Etepu (mpocrti edipu). Homenknarypa ta
13omepis. Crnocobu poOyBaHHs. XimiuHi Ta (izuuni BractuBocTi. Cymbdigu. Crnocobu
n00yBaHHs. X1MIUHI BJIAaCTUBOCTI. 3aCTOCYBaHHS.

Anpaerian Ta KeTOHHU. AJBJErian Ta keToHu amidaruunoro psay. Homenkmartypa Ta
13omepisg. Cnocobu moOyBaHHsa. @Di3WYHI BIIACTHBOCTI. XiMIYHI BIacTUBOCTI. Peakmil
HYKJICO(PIILHOTO TPUETHAHHS Ta TPUETHAHHS-BIAIMICIUICHHS. ApPOMAaTHYHI allbJIeTioTu Ta
ketonu. Knacudikamis Ta HomeHknatypa. Cmnocobu moOyBanHs. @Di3uuHI Ta XiMIYHI
BlacTuBOCTi. Henacuueni anpaeriau. [ianbaeriay Ta JUKETOHH.

Kapbonosi kucnotu. MoHokap6oHOBiI kuciaotu. HacrmueHi MOHOKapOOHOBI KHCIOTH.
Homenkmarypa ta i3omepis. Cmocobu noOyBanHs. Dizuuni BiactuBocTi. KucmoTHi
BJIaCTUBOCTI. Peakiili HykaeodiapHOro 3amilleHHs. 3aMIleHHsT BOJHIO MPHU O—BYTJICIIEBOMY
atomi. Hewnacuueni moHokapOoHOBI kucimotu. Homenkmatypa Ta i3omepis. Crocobu
noOyBanHs. @Di3uuHi BIACTHBOCTI. XiMIUHI BJIACTUBOCTI. ApPOMAaTHYHI MOHOKapOOHOBI
kucnotu. Crnocobu noOyBaHHsA. Di3uyHI Ta XIMIYHI BIACTUBOCTI. J(MKapOOHOBI KHUCIOTH.
Hacuueni nukapOnoBi kucnotu. Homenkiarypa Tta i3omepis. Crnocobu noOysanus. DizuuHi
BJIACTUBOCTI. XiIMIYHI BIaCTUBOCTI. ApOoMaTHuHI AUKapOOHOBI KuciaoTu. Crocobu 100yBaHHS.
®i3uyHi Ta XiMiuHi BractuBocTi. HeHacuueHi aukapOoHoBi kuciaotu. CrnocoOu q00yBaHHS.
®i3u4HI Ta XIMI4YHI BJIaCTUBOCTI.

@OyHKIIOHATBHI MOXIJHI KapOOHOBHUX KHUCIOT. ["amoreHanrigpuaym KapOOHOBUX KHCIIOT.
Amnrigpunu kapooHoBux kuciaot. Homenknatypa. Crnocobu noOyBanns. Di3uyHi BIACTUBOCTI.



Ximiyai  BmactuBocTi. Ectepm kapOOHOBHMX KHCIOT. AMigd KapOOHOBUX  KHCIIOT.
Homenknarypa. Ciocobu n1o6yBanss. @i3u4H1 BIaCTUBOCTI. XiMIuHI BIacTUBOCTI. ['iapazuan
kapooHoBux kucioT. Hirpunmu. Homenknarypa. Cnocobu no0GyBaHHS. XiMi4HI BJACTHUBOCTI.
I'erepodyHkioHabHI KApOOHOB1 KUCIIOTH.

INapokcukucnoTu. Amidatuddi Tiapokcokuciaotu. Cmocobu moOyBaHHg. Di3udHI
BJIACTUBOCTI. XiMmiyHi BiacTtuBOCcTi. DeHonokuciaotu. Crocobu moOyBaHHSA. XiMIUHI
BiactuBocTi. Oxcokucnotu. Homenknarypa. Criocodbu 100yBaHHS Ta XiMi4HI BIIACTUBOCTI.

["anorenokap6onoBi kucinotu. Homenkmarypa. Crnocobu noOyBanHsa. Di3uuHi Ta
XIMI4H1 BIIaCTUBOCTI.

Awminokucnoru. Homenknarypa ta i3omepis. Cnocobu no0yBanHs. Pi3u4HI Ta XIMIYHI
BiacTUBOCTI. [loXiAHI BYriIbHOI KHUCIOTHU. XJIOPAHTILAPUIM BYTUIBHOI KHCIOTH. AMIiau
BYTUTbHOT KHUCJIOTH.

CIIMCOK PEKOMEH/IOBAHOI JIITEPATYPU

Opzaniuna ximisn

1. bepesan, O. B. Opraniuna ximis : Teopis, 3aaadi, TeCTH, BIAMOBII : HaBY. 1moci6.. Bun. 3-te, 31
3MmiHamu i gonoB. Tepromins: [lixpyunnku i mociornkm, 2019. 208 c.

2. Kion €.0., IImom B. M., Opraniyna XiMis: METOJUYHI peKOMEHaIii 10 1aOOpaToOHUX poOIT
Ui 37100yBaviB mepimioro (0akalaBpChbKOro) PIiBHS BUINOI OCBITH crenianbHOcTe 014
«Cepennst ocsita (Ilpupogamui Haykm)», 014 «Cepennst ocBita (Ximis)» ta 014 «Cepenus
ocpita (bBiomoris)» LJITY im. B. Bunawuenka. Kponmpauubkuii, PBB LIJIITY im. B.
Bunnuuenka, 2021. 96c¢.

3. Jlactyxin }0.0O., BoponoB C.A. Opraniuna ximis. JI.: Lentp €Bpomnm, 2000. 864 c. 4.
Hauansnuit mociOHuUK «30ipHUK 3aBAaHb 3 Kypcy «Opranidda xiMmis»: Martepian mpuKiIagHoro
XapaxkTepy AJsl CTYACHTIB (papMameBTHUHHUX, OI0JOTTYHHX Ta €KOJOTIYHHX CreliadbHOCTeH. //
Onuceko MLIO., CauBka M.B., CauBka M.B., Onucsko ILIL, Jlennen B.I'. VYxropon:
Voxropoacekuii HaioHaneHMK yHiBepcuteT (IH(popmaniliHO-BunaBHHUYMM HEeHTp «['oBepnay),
2008. 198c. URL: https://dspace.uzhnu.edu.ua/jspui/handle/lib/16560

4. Ownuceko ILIL, Jlenmen B.I'. Yskropom: Ykropoacbkuii HanioHampHui yHiBepcuteT URL:
https://dspace.uzhnu.edu.ua/jspui/handle/lib/16560

5. Opranivna ximisg. Peakiii kapOOHITBHUX CIIONYK: HaBYainbHUI ocioHnk / M.B. T'opiuko, B.T'.
IMueoBapenko. Kuis: BIIL] "Kuiscekuii yniBepcuret”, 2012. 352 c¢. URL: Microsoft Word -

il opapyx.doc (knu.ua)
6. Cawmoiinenxo I'.1O., 'epacumenko JI.I'. Teoperuuni ocHoBu opraniunoi ximii: HaB4. mociOHUK.
JHIpONeTpOBCHK: HMeTtAY, 2006. 49 c URL:

https://nmetau.edu.ua/file/samoylenko_g.yu.teoretichni_osnovi_organich noyi_himiyi.2006.pdf
7. Yepnux B.II., 3imenkoscokuii B.C., I'punenko 1.C. Opraniuna ximis 3a 3ar. pex. B.I1. UepHux.
2-re Bu., Burp. i gom. X.: Bun-so HpaV; Opirunan, 2008. 752 c.:i.
Kpurepii oninioBanHs
Heopzaniuna ma opzaniuna ximia
HopMmu ouiHoBaHHSI YCHHMX Bianosigeii:
[Tpu ouiHIOBaHHI YCHOI BiJIIOBI/Ii CTYIEHTOM OLIIHIOIOTHCS:
- BUCBITJICHHS JIOTIYHO BIAMOBIIA€ 3MICTy MUTAHHS;
- 3HaHHA (aKTiB 0 BU3HAUYEHUX €JIEMEHTIB TEOopii Ta iX y3araibHEHHS;
- 3HAHHS i BUCBITJICHHS €KCIIEPUMEHTAIHLHHUX PE3yJIbTATIB,
- 3HAHHS MPUHLMUIIB 1 MOCTYJATIB;
- YMiHHS OB’ SI3yBaTH 3MICT IUTaHb KYpCiB HEOPTaHIUYHOI Ta OpraHivHOl X1Mii;
- BHUp@XaTH BJIACHY TOYKY 30py CTOCOBHO aHAJI3y EJIEMEHTIB KYpCy Ta HAayKOBOTO CBITOIJISILY
JIFOJICTBA;
- BMIHHS 3aCTOCYBaTH 3HaHHS B HOBiH cuUTYyaIlii.
OuiHBaHHS TEOPeTHYHHUX MUTAHB M/l YA€ YCHOTO ONMMTYBAHHS.
10 6aniB cTaBUTHCS TOJI, KOJU CTYACHT: BHUABISE NPAaBUIbHE PO3YMIHHS XIMIYHOTO 3MICTy
PO3MIISIAYBAaHUX SIBUII 1 3aKOHOMIPHOCTEH, 3aKOHIB 1 TEOpIi, Ja€ TOYHE BU3HAYCHHS 1 TIyMAdyCHHS


https://dspace.uzhnu.edu.ua/jspui/handle/lib/16560
https://dspace.uzhnu.edu.ua/jspui/handle/lib/16560

OCHOBHHX IOHSTb, 3aKOHIB 1 TEOpid, a TaKOX MpPaBUIbHE BU3HAYEHHS XIMIYHMX BEJIHYUH OyIye
BIJINOB1/Ib 3@ BJIACHUM IUIAHOM, CYIPOBOJDKYE PO3IOBI/Ib BIACHUMH IPHUKIAJaMH, BMI€ 3aCTOCYBAaTH
3HAaHHS B HOBIM CHTYyaIlil; MOYKE€ BCTaHOBHTHU 3B 30K MDX MarTepiajoM, IO BUBYAETHCA, 1 paHilIe
BUBYEHUM.

8 0anm Bosozie MOHATIHHUM amapaToM, OJHAK JOIMYyCKAae€ HE3HAa4Hi HETOYHOCTI, He TpyOi
daktruni nmoMuaku. CTyaeHT 100pe BOJIOJIE€ MPOrpaMHMM MaTepiajoM KypCiB, 3aCTOCOBYE 3HAHHS
JUIs BUPIIICHHS CTAaHAAPTHUX 3aBJaHb, HAMAraeThCs aHAII3yBaTH Ta CHCTEMaTH3yBaTH iH(OpMAILiio,
BCTAHOBJIIOBAaTH HAWCYTTEBINI 3B’S3KH 1 3aJIEKHOCTI MDK SIBHIIAMH, CAMOCTIMHHO BHKOPHCTOBYE
TpaauLilHI JOKa3M 13 IPaBIILHOIO apTryMEHTAIlI€0, POOUTH BUCHOBKH 3 HECYTTEBUMU HETOUHOCTSIMH.

6 0aym OLIHIOETHCS BIANOBIAL, KOJM CTYJASHT B IIJIOMY INPaBUIBLHO BIATBOPIOE HaBUAJIbHUUN
marepiai, BOJIOJl€ OCHOBHUMHU 3aKOHAMH, TE€OPISIMH XiIMIYHOI HAyKH, BMi€ HABOJUTH OKpPEMIi BIIACHI
IPUKIAAM Ha MIATBEPIKEHHsS IEBHUX IYMOK, 3a3HA€ TPYIHOLIIB y BUKOPUCTaHHI TEOPETUYHOTO
Mmartepiany MpH BUPIIIEHH] CTaHAAPTHUX 3aBJIaHb.

¥ 1 6ax oniHIOETHCA BiANOBIAb, IO CKIIAAIOTh JIOT1YHO HE 3B’s3aH1 ()parMEHTapHI BiJJOMOCTI,
K1 HE JTO3BOJISIIOTH CYIUTH MPO PO3YyMIHHS CYTi BIAIOBIML; BIICYTHICTh 3HAHb 3aKOHIB, MMOCTYJATIB i
ix MarematmyHuX BHpa3iB. CTyleHT He BMi€ aHaJi3yBaTW Ta CHCTEMaTH3yBaTH iH(OpMaIlilo,
BCTAHOBJIIOBATH HAWCYTTEBIII 3B S3KH 1 3aJIEKHOCTI MK SBUIIAMH, CAMOCTIHHO BHKOPUCTOBYBATH
J0Ka3M 13 MPaBUJIbHOIO apTryMEHTalli€l0, POOUTH HeOOXiqHI BUCHOBKH.

OuinoBaHHs 3aB1aHHSA 3 PO3B’A3yBaHHA 3aja4i

10 6aniB cTaBUTHCS TOA1, KOJU CTYJEHT BUIBHO BOJIOJIIE€ TEOPETUYHUM MaTepiajoM (3aKOHaMH,
dbopMysiaMu), 10 MPOSBIISIETLCS Y CAMOCTIHHOMY PO3B’S3KY 3a/1a4 Ha 4 i OibIIe i OUTBIIE JIOTTYHUX
KPOKIiB, 3BOJIUTH 3HAUYEHHS XIMIYHHX BEJIMYMH 10 €IMHOI CUCTEMH BHMIpPIOBAHHS, POOUTH MEPEBIPKY
OJIMHHIIb BUMiPIOBaHHS IIYKAHOI XIMIYHOT BEJTMUUHH.

8 6aniB craBUTBHCS TOII, KOJM CTYAEHT 3aCBOIB TEOPETHMUHHUI MaTepiay, MOXXE€ CaMOCTIHHO
po3B’s3yBaTH 3amadyi Ha 4 W Oinbloe JOTIYHUX KPOKIB PENPOTYKTUBHOTO XapaKTepy, 3BOJIUTH
3HaYeHHsA XIMIYHMX BEJIMYMH IO €JUHOI CHUCTEMHU BHUMIPIOBAHHS, POOMTH MEPEBIPKY OAMHUIb
BHUMIPIOBAHHSA IIYKAHO1 XIMIYHOT BEJIMYUHHU.

6 0aniB craBUTHCS TOJI, KOJM CTYISHT BMi€ PO3B’A3yBaTH 3ajadl 1 BIpaBH Ha 1-3 Kpoku
PETNPOIYKTUBHOTO XapakTepy, 3BOJUTH 3HAYEHHS XIMIYHUX BEIUYMH [0 €JUHOI CHUCTEMH
BUMIpPIOBaHHS, pOOUTH NMEPEBIPKY OJAWHUIL BUMIPIOBAHHS IIYKaHOT XIMIYHOT BETMUHHHU.

B ycix ocTaHHIX BUINIaJKaX CTaBUTHCS BIANOBLAb OIIHIOETHCS Y 1 Oaul.

YACTHUHA 3. FOTAHIKA, 300JI0T'TA, AHATOMIA JIIOJTUHH, ®I310JI0OT'TA
JIO/JHUHHU I TBAPUH

3a nmporpamoro KypciB 0oTaHika, 300J10Tif, aHATOMis JIOAMHH, (isiosoria JdoauHA |
TBapHH CTY/IeHT IOBUHEH

3Hamu.

OyIOBY pOCIMHHOI KIITUHH, AaHATOMIYHy OyJIOBYy TKaHMH pOCIMHUM Ta 1 OpraHis,
Mopdosoriuny Oya0By OpraHiB Ta iX BHA03MiHHM; OyJIOBY TBapUHHOI KJIITHHHU, aHATOMI4HY OYHOBY
TBApUH PI3HUX CHUCTEMATUYHUX; MIKPOCKOMIYHY Ta MaKpOCKOIYHYy OyIOBY OprasiB; OymaoBYy
(GYHKLIOHATBHUX CHUCTEM OpraHi3My; Ha3By OpraHiB Ha JIaTMHCBKOI MOBI; HOpMalibHe
(GyHKIIIOHYBaHHS KJIITHH, TKAaHWH, OpraHiB, CHUCTEM OpraHiB Ta OpraHi3mMy B IUIOMY, SK
HalCKJIaAHIMOT (PYHKIIOHAIBHOI CUCTEMHU.

ymimu:

3IACHIOBAaTH MIKPOCKOIIYHI JOCHIUKEHHSI POCIMHHUX KJIITHH, TKAaHUH Ta OPraHiB, YMITH
aHaJII3yBaTH  NEPBUHHY, BTOPHUHHY OyJOBY  OpraHiB, BCTaHOBJIIOBaTH  3B'A30K  MIXK
0y/Z0BOI0, BUJIO3MIHAMU OPraHiB Ta CEPEJOBUILEM 3pPOCTaHHS POCIHH; 3/iHCHIOBATH MIKPOCKOMIYHI
JIOCJTIJDKEHHS TBAPWHHUX KJIITHH, TKAHUH Ta OpraHiB, BCTAHOBJIIOBATH 3B'S30K MK Oy/IOBOIO OpraHiB
Ta CEpelOBHILIEM iCHyBaHHA TBapuH; JIOTIYHO 1 MOCHiZOBHO (OPMYIIOBATH 3HAHHS NPO OYyIOBY



OpraHiB Ta CUCTEMH OPIaHiB Y B3a€MO3B’SI3Ky 3 (DYHKIIISIMH; 3HAXOAUTH €IEMEHTH OyJJOBU OpraHi3mMy
JIOJIMHA HA MaKeTax; CaMOCTIMHO MPAIIOBATH 3 JITEPATypOIO 3 aHATOMIi JIOJWHU; TOCTIAOBHO 1
JoriuHo (hopMymOBaTH 3HaHHA NPO (YHKUIOHYBAHHS OpraHiB Ta CHUCTEM OpraHiB; IMPOBOJUTH
JIOCJIIJDKEHHS PI3HUX CHUCTEM Ta OPTaHiB OpraHi3My, 110 BUBUYAIOTh Mepedir ¢i3ioJ0oTiYHUX MPOIIECiB;
pOOUTH BHCHOBKHM, IO BHIUTUBAIOTH 13 TIOCTaBJICHHUX JOCTIIKEHb, CaMOCTIMHO MpAIIOBaTH 3
JTEPaTyporo.

OCHOBHI PO311JIM1 BOTAHIKH

Beryn. Ilpeamer OotaHiku sk Hayku Ta ii 3aBaaHHA. OCHOBHI pO3JIIM OOTaHIKU.
Mertonu OoTaHiuHUX qociikeHb. KopoTkuii Hapuc B icTopii 60TaHiKH. Poib yKkpaiHCBKHX Ta
3apyOiKHUX yueHUX. Miciie 60TaHIKH B Kypci 010J10Tii cepeIHbOi MTKOIH.

3arajibHa XapaKTE€pPUCTUKAa POCIAMHHOT KIITUHM IloHATTS 1npo CBITIIOBUMH Ta
€JIEKTPOHHUHN MIKpOCKOIU. IcTopis BUBYEHHS KIIITUHHOT OynoBu pocivH. KiituHHa Teopis Ta
il OCHOBHI MOCTYNATH. 3arajbHl 3aKOHOMIPHOCTI OyJOBH POCIMHHOI KIITUHHU. BiaMiHHICTB
POCIIMHHOI KJIITUHH BiJl KIIITHHH TBapuH. [IpokapioTn Ta eykapioTHy.

[MuTomnasmMa  pOCAMHHOI  KIITUHU. 3arajbHa  XapaKTEpUCTUKA  LUTOIUIA3MH.
CyOMikpockomiyHa CTpyKTypa nuroruiazMu. CTpykTypa 010J0T1YHUX MeMOpaH HUTOIIa3MHU.
OcHoBHi Oionoriyai MeMmOpaHM [MTOIUIa3MHU. biomoriuni Ta (i3UyHI BIACTUBOCTI
UTOIUIa3MU. XIMIYHUNA CKJIa HUTOILUIa3MH.

[InacTuam poCIMHHOI KIITHHU. 3arajbHa XapakTepucTuka ruiactuf. Knacudikaris
IacTul. XJOpOIUIACTU: BHU3HAYEHHS, YTBOPEHHS, CTpPyKTypa 1 ¢yHkuii. [lepBunHHui
KpoxXMallb Ta MOro yTBopeHHs. XIMIYHHMH ckiax xjopormiacTiB. Kaporunoinoruiacrtu:
BU3HAUEHHA, Qopma, mirMeHTH 1 ¢yHKuli. JlelikoracTu: BHU3HAYEHHSA, YTBOPEHHS 1
kiacudikaiis. EBooIis mIacTu 1 iX B3aEMOIIEPETBOPEHHS.

bynoBa siapa pocnunHOi KiniTuHU. BusHadenns, ¢opma i po3mipu sigpa. CTpykTypa
aqpa: sjaepHa MeMmOpaHa, Hykjeoruiasma (Kapiomia3zMma), sijepue. XpOMOCOMM: BU3HAYEHHS,
yTBOpeHHs Ta TUNH. [ToHATTS npo kapiotumn. JUnnoinHuii Ta ramioigHuil HabOpU XPOMOCOM.
[Momimnoinig. XimiyHu# cknan sanpa. PyHkmii snapa. Tpu cTaHu saapa: 1HTepQazHU,
MITOTHYHUH, QYHKIIIOHAIBHIH (p0oO0oUnii).

Tunu noxainy siapa i kmituHy. [lepenymoBH, 110 00yMOBIIOIOTH MOALT siApa 1 KIITUHU.
AMITO3 (IpsIMUI TOJ1): BU3HAYEHHS, CTPYKTYpHI OCOOJMBOCTI Ta Horo BIAKpUTTI. MiTo3
(HempsIMMIi TIOALT): BU3HA4YeHHSA, (Pa3u MITO3y Ta iX XapaKTepUCTHKA, BIAKPUTTS MITO3Y.
Ennomito3:  BU3HA4YeHHsA, CTPYKTYpHI  OCOOMMBOCTI, ¢a3za  eHIOMITO3y Ta  iX
XapaKkTepucTuka. BigkpuTTtsa enaomiTo3y. Meilo3 (penyKuiiHui noain): BusHaueHHus, [-i 1 11-
i oM Meio3y, pa3u Meo3y Ta ix XapakTEepUCTUKA.

Bakyoni 1 BKIIOUEHHSI pOCITUHHOI KJIITUHU. Bakyosi: BU3HaUeHHS Ta TiNOTEe3U MO0 iX
BUHUKHEHHs. TOHOMJIACT 1 KIITUHHUN CIK SIK CTPYKTYpHI KOMIIOHEHTH Bakyousied. DyHKIIT
Bakyosie. OCMOTHYHI SBHMIA B KIITHHI: CHCHAa CHJIa OCMOC, OCMOTHYHHUU THUCK, Typrop,
Typrop HuM THCK, MIa3mModii3 i gemnazmonis. (Camocrtiiine BuBUeHHs 3a: boranika. Tepminu.
[Monsarrs. [lepconanii.). BkimtoueHHsST pOCIMHHOI KIITHHH: BU3HAYCHHS Ta BUAM. [IOHATTS mpo
epracTU4Hi peyoBMHM Ta epracromiazmy. KpoxmasnbHi 3epHa: BU3HAuYeHHS, OyA0Ba 1 THUIIH.
AneilpoHOB1 3epHa: BH3HA4eHHs, OynoBa 1 Tunu. JlimigHi kpamii sk (opMa BKIIOYEHb.
Kpucraniuni BKIIOYSHHS: YTBOPEHHS Ta (GOPMHU.

OO6onoHka pOCAMHHOI KIITHHU. BHU3HauUeHHs Ta 3arajibHa XapakTEepHUCTHUKAa OOOJIOHKH.
Monekynsipua OynoBa 1 MeXaHI3M YTBOPEHHS KOMIIOHEHTIB 000soHKUA. CTpyKTypHa
opranizanis oOonoHkH. IlepBuHHa 000OHKA: BH3HAueHHS Ta yTBopeHHs. llmasmonmecmu,
HOpH 1 MOpPOBI MOJS: BU3HAUYEHHsA, OymoBa 1 Tumu. BropmHHa 0007OHKA: BU3HAYCHHS Ta
yTBOpeHHs. TpeTrHHa 00OJOHKA Ta KOMIIOHEHTH, IO BXOJATH 10 11 Ckianay. BikoBi 3MiHH



XIMIYHOTO  CKJIaay OOOJOHKM POCIAMHHOI  KITHHHM: KYyTHHI3alifg, 3A€peB’sHIHHA,
OMpPOOKOBIHHS, OCJIM3HEHHs, MiHepami3amis. [loHATTS mpo amomiactT 1  CHMIUIACT.
BukopuctanHs JII0IMHOIO KIITHHHIX 000JIOHOK.

YTBOpeHHSI 1 OHTOT€HE3 POCIMHHUX KIITHH. YTBOPEHHS COMATHYHHMX KJIITHH.
OHTOreHe3 COMaTUYHUX KIITHH. YTBOPEHHS CTaTeBUX KIITHH. OHTOreHe3 CTaTeBUX KIITHH.
®a3u  pO3BUTKY pPOCIUHHUX KITHH. CHUMIJIaCTHUM Ta I1HTPY3UBHHM pIiCT KIITHHH.
OMHINOTEHTHICTh (TOTINOTEHTHICTH) €MOpiOHaNbHUX KIITHUH. KynbTypa KIIITMH, TKaHUH 1
OpraHiB.

PocnunHi TkaHuHU. Bu3HaueHHS Ta eBOMIONIAHE BUHUKHEHHS TKaHWH. [lpuHnunu
kinacugikamii TKaHuH. Mepucremu: BU3HaueHHs Ta kiacugikamig. [lepBuHHI MepucTemu:
BU3HAUEHHSA, THUIM 1 XapakTepucTuka. Teopli OyJOBM KOHyca HapoCTaHHsA. BTopuHHI
TKaHUHU: BU3HAYCHHSI, TUIIU 1 XapaKTePUCTHKA.

[ToxpuBHI Ta MeXaHIYHI TKaHUHH. [[OKpPHBHI TKAaHMHU: BU3HAYCHHS, TUIH, QYHKIIT Ta
3arajbHa XapakTepucTuka. Emigepma: BU3HAY€HHS, YTBOpPEHHS 1 OCOOJMBOCTI OYIOBH.
[Iponuxu: Bu3HaueHHs, OyJoBa Ta MeXaHI3M BiJAKpUBaHHS 1 3akpuBaHHA. [lepu nepma:
BU3HAUCHHS, YTBOPEHHA 1 ocoOimBocTi OymoBu. COYEBHMYKW: BU3HAYCHHS, YTBOPEHHS 1
ocoOumBocTI OynoBU Ta 3AliicHEeHHs razooOMiHy. Kipka, K TpeTMHHa NMOKpHUBHA TKaHWHA:
YTBOpPEHHS, 0COOJMBOCTI OyAOBM Ta JIoKanizamii. MexaHI4HI TKaHWHHM: BH3HAYEHHS Ta
NepelyMOBH X BHHHUKHEHHS B MPOILIECI €BOIIONIT pOCTUHHOTO CcBiTy. KoneHnximMa: BU3HaueHHS,
MOXO/[KEHHS, THITH, 0COOMBOCTI Oy10BH, JTokaiizallis 1 ynkiiii. CkaepeHxiMa: BU3HAYCHHS,
MOXOJ[KEHHSI, TUTIH, OCOOJIUBOCTI Oy/10BU 1 PYHKITIT.

[TpoBigHi TkaHwHU. [IOHATTS TPO MPOBITHI TKAHWHHW, BUCXIAHY Ta HU3XIAHY Tedii.
Kcunema sk KOMIUIEKCHA TIpOBiJHA TKaHWHA: BHU3HAYEHHS, THUMH, YTBOPEHHS 1
xapakrepuctuka. CyaMHM 1 Tpaxeinu SK OCHOBHI TICTOJOTIYHI €JIE€MEHTH KCHJIEMH:
BU3HAYCHHS, YTBOPEHHS, THITH 1 XapakTepucTuka. dioemMa sk KOMIUIEKCHA TPOBiHA TKaHWHA!
BU3HAUCHHS, TUIIH, YTBOPEHHS 1 Xxapaktepuctuka. CUTOBUIHI KIIITUHHU, CUTOBUIHI TPYOKH 1
KIITUHU — CYNYTHHUKHU: BU3HAYCHHS, YTBOpPEHHS, 0coOnmBOCTI OymoBu. I[IpoBigHi mydku:
BU3HAYEHHS, KJIacu(ikallisi, TUTIU 1 XapaKTEPUCTUKA.

[TapenximMui TkanuHU. OcHOBHa mapeHxiMa Ta 1i mOMi  (PYHKI[IOHATBHICTb.
AcHMUTAIINAHI TKAaHWHHM: BU3HAYCHHS, THIH, OCOONMBOCTI OymoBW Ta Jjokamizamii. BeucHi
TKAaHWHU: BU3HA4YEHHS, TUNHU 1 XapakTepucTuka. Emibiema sk OCHOBHa BCHCHA TKaHHUHA.
3amacaroui TKAHMHH: BUZHAYEHHS, 0COOJIMBOCTI OYJJOBH Ta po3noii y pocinH. EHnocnepm sk
creliajizoBaHa 3aracaioya TKaHWHA: BHM3HAUEHHS, YTBOPEHHA 1 po3MilleHHs. BuninpHi
TKaHUHHU: BHU3HAYEHHS, THUMM 3O0BHIMIHIX 1 BHYTPIIIHIX CEKPETOPHUX CTPYKTYyp Ta iX
xapakrepuctuka. CHcremMa TPOBITPIOBAIBHUX TKAaHWH: MUKKITITHHHUKHA, TPOIUXH Ta
COYEBUYKH. AepeHxiMa sK clieniani3oBaHa MpOBITPIOBAIbHA TKAHUHA.

Hacianna 1 nmpopoctok. OpranoreHe3 y BUIIUX pociuH. [IOHATTS mpo BereraTuBHI i
penpoayKTUBHI opraHu. BusHaueHHs, ¢opmyBaHHS 1 OyAoBa HAaCIHMHM JBOAOJBHUX 1
OJHOJOJIbHUX pociuH. Mopdororiuni tunu HaciHHA. [Ipopoctanns HaciHHsA. [IpopocTok:
BU3HAYCHHS 1 Oy/l0Ba MPOPOCTKIB JBOJOIBHUX 1 OJHOMOJIBHUX POCHUH. THUIM MPOPOCTKIB.
Hapoanorocnonapcbke 3Ha4eHHS HACIHHS.

Mopdornoris Ta aHatoMmiyHa OyJoBa KopeHs. BuzHaueHHs KOpeHs Ta HOro (yHKIII.
[ToxomKeHHsSI KOPEeHsI B MIPOIIEC] €BOIOLIT POCIMHHOTO CBITY. THUIIM KOPEHIB 32 TOXOHKEHHAM
1 ix mopdomnoriuyna npupoaa. Tunu kopeHeBux cucreM. Popmu KopeHs. 30HH KOPEHs Ta ix
xapakrepuctuka. [lepBuHHa aHaTOMiyHa OyaoBa KopeHs. BTopmHHa aHaromiuHa OymoBa
KopeHsi. Metamopdo3u KopeHs 1 iX xapakTtepucTuka. KopeHemnoau 1 kopeHeBi OynbOH, iX
MopdoJoridyHa MpUpo/ia i BAKOPUCTAHHS JTFOAHHOIO.



Mopdoomnoriyaa 6ynoBa narona. Busnauenss marona i ioro gpyukuii. Mikpodinsapaa i
MakpoUIsipHa Teopii MOXOMKEHHs TMaroHa. AIEKC MaroHa 1 HOro OpraHoyTBOprOKOYa
NisbHICTh. EneMeHTH maroHa Ta iX XapakTepuUcTHKa. MeTamep Ta METaMEpHICTh IaroHa.
bpynbka: BuzHaueHHs 1 OynoBa. Knacugikamis tumiB OpyHbBOK. JIMCTKOpO3MIlIEHHS, HOTO
OCHOBHI THUIIH 1 3aKOHOMIpHOCTI. Jliarpama i popMyma naucTKopo3MmimieHHs. TUny maroHisB 3a
GyHKIISIMUA, HANpPSMKOM POCTY, JOBXHHOIO MEXHUBY3Jb, IMOJIOKEHHSIM Yy TMPOCTOPI.
[anyxeHHs: BU3HAYEHHS, TUIIH 1 iX XapakTepucTtuka. Cuctemu narotis. Hapoctanns.

Mopdomoriss Ta aHatromiuHa OymoBa crebia. CTeb6i10 — BiCh MaroHa: BU3HAYCHHS,
3arajibHa xapakTepuctuka i ¢pyHkimii ctebna. [louarta npo creny. CtenspHa Teopis, THIIH Ta
eBontonist cren. IlepBuHHa aHatoMiuHa OynoBa cre0ia JIBOJOJIBHUX POCIHH. AHATOMIYHA
OynoBa cTtebia OAHOAOJIBHUX pociuH. JIucTkoBl cimigu 1 ix Tunu. Ilepexin 10 BTOpUHHOI
OynoBu cteOma. BropuHHa aHaToMmiuHa OyaoBa cTeOsia ABOAOJBbHHX. AHaToMiuHa OymoBa
cTeba JIepeB’SHUCTUX POCIMH Ha TPHKIAAl TPHUPIUYHOI TUIKKA JUNU. AHaTtoMiuyHa OymoBa
cTebJia TOJIOHACIHHUX POCHHH. JIMCTOK — O14HMN eneMeHT maroHa. BuzHaueHHs Ta QyHKIIT
mucTtka. OHTOTeHe3 JUCTKA. Tunu GopMyBaHHS JUCTKOBOI MIacTUHKU. bynoBa nuctka. Tunu
JUCTKIB 3a HasgBHICTIO a0o0 BIJACYTHICTIO 1X eJeMeHTIB. 3arajibHi 3aKOHOMIPHOCTI
MopdonoriyHoi Oyl0BU JUCTKA: JIOMATEBl, MalbyacTi, MEPUCTI 1 PO3AUIbHI JHUCTKH, (opMa
BEPXiBKH, OCHOBH 1 KpPar JINCTKOBOI IUIACTHHKH, JKHJIKYBaHHSA. THNW JKWIKYBaHHS Ta iX
XapakTepucTuka. Mopdosoriuna pisHOMaHITHICTb JTUCTKIB. [IpocCTi 1 CKIaaH1 TUCTKH, iX THITH
1 xapakrepuctuka. Tpu ¢opmamii auctkiB. ['erepodimis 1 aHizodimis. TpuBamicTh KHTTI
muctka. Jlucromaxm 1 #oro ekojoriyHe 3Ha4YeHHS. AHaromiyHa OynoBa  JIUCTKA
MOKPUTOHACIHHUX 1 TOJIOHACIHHUX POCIIHH.

Creniamizamis 1 Meramopdo3 maroniB. [limzemHi Meramopdo3um mnaroHa Ta ix
xapakrepuctuka. Hamzemni Meramopdo3w maroHa Ta iX XapaKTepUCTHUKA. AHAJOTIYHI 1
TOMOJIOTIYHI OpraHu Ta iX Xapakrtepuctuka. CylBITTS SIK Cleliajli3oBaHa CUCTEMa IaroHiB:
BU3HAUCHHS, KIacu(iKallis, TUIH 1 iX XapaKTepucTUKa. bionoriuue Ta HapoOIHOTOCTIOIAPCHKE
3HaYeHHS MeTaMOp(}O30BaHUX MAroHiB.

PosmHoxennst pocnuH. [lOHATTS Tpo picT, PO3BUTOK 1 PO3SMHOXKEHHS POCIHUH.
BereratuBHe pO3MHOXKEHHS POCIHMH, HOT0 0COOIMBOCTI 1 3arajbHa XapakTepucTtika. Crocodu
OPUPOJHOTO 1 IITYYHOTO BEreTaTUBHOTrO po3MHOXeHHs. lllemnenns, i#oro cmocodu i
xapakrtepuctuka. Ilonsarrs nmpo kioH. KnonyBanua pociaud. IToHATTS mpo pereHepauioo y
pocnuH. be3crateBe po3MHOKEHHS, HOTO BU3HAYCHHS Ta 3arajbHa Xapaktepuctuka. Criopu —
KIITHHA 0€3CTaTeBOTO PO3MHOXKEHHS, CHOcOOM yTBOpeHHS 1 Tumu crop. CrareBe
PO3MHOXEHHS y POCIWH: MOT0 BU3HAYCHHS Ta 0COONMHMBOCTI. IIOHATTS TIpo ramMeTH i 3UTOTY.
OcCHOBHI TUNHU CTaTeBOro po3MHOXkEeHHSA. CTaTeBl OpraHd BUIIMX POCIHH: apXeroHii,
aHTepuaii, MikpocmopaHnrii Ta Mmikpocnopanrii. YepryBanus snepuux ¢a3z. ['ammoOioHTH 1
IUIIO010HTH.

HacinHeBe  pO3MHOXEHHS  POCIMH. 3arajibHa  XapaKTePUCTHKA  HACIHHEBOTO
PO3MHOKEHHS pOCHH. L[UKI po3BUTKY 1 HACIHHEBE PO3MHOXKECHHS POCIMH Ha MIPUKIIAII COCHH
3puuaiiHoi (Pinus sylvestris L.). 3anunenns. 3armmignenHs. [loxomkenHs 1 OGioyoridxe
3HAYEHHS HACIHHS.

Mopdomoris kBiTkH. BuzHaueHnHs 1 GyHKIIT KBITKH. Teopii 10,10 TOXOIKEHHS KBITKH.
Mopdoonoriyaa npupona kBiTku. OHTOTeHe3 1 0y/J0Ba KBITKM Ta XapaKTEPUCTUKA i CKIaJOBUX
eneMeHTiB. OuBiTHHA Ta ii ocHOBHI THIH. Popmu BiHOuKa. Mopdomoridyna pi3HOMaHITHICTh
TUMIB KBITOK. TWYMHKOBI 1 MaTOYKOBI KBITKH. OJIHO-, JBOJIOMHI 1 TOJITaMHI POCIHHHU.
Jiarpama i1 popmyna KBITKH.

Amnppoueii. 3araqpHa XapaKTepUCTHKa 4YOJOBIUO1 reHepaTtuBHOi chepu. Busnauenus,
kinacudikamis 1 TAOM aHgpoues Ta ix xapakrtepuctuka. OHToreHe3 i OymoBa THYMHKH.



Po3BuTok mmisika 1 Horo OynoBa. Mikpocnopanriii, OyaoBa CTIHKM MIKPOCHOPaHTis.
Apxecrnopiif. MikpocnoporeHe3 1 Mikporamerorenes. bymoBa mnuikoBoro 3epHa. Tumm
YOJIOBIYOI'O raMeToPiTy.

['iHeueil. 3aranpHa XapaKTEpUCTUKA JKIHOYOi IeHepaTuBHOI cdepu. BusHaueHHs,
kiacudikaiis 1 TAMU TiHeHes Ta iX Xapaktepucthka. OHTOreHe3 i OyJgoBa MaTOYKW. Tumu
3aB’s31. OHTOreHe3 1 OyJoBa HACIHHOTO 3avaTka. TWNM HAciHHOTO 3advarka. JKiHo4ui
apxecropid 1 #oro tumu. MakpocnoporeHe3. @DopmMyBaHHS JKIHOYOTO TraMeTOPITy.
Knacudikarrist TUIIiB )XiHOYOTO raMeTOdITY.

3anuiieHHs1 y KBITKOBUX POCJHH. 3arajibHa XapaKTepuCTHKa 3amuieHHs. J[Ba crocobu
3alMJICHHS: CaMO3aIllUJIEHHS 1 IEpeEXPECHE 3alUIEHHS Ta X XapaKTepUCTHKA. PI3HOMaHITHICTh
NPUCTOCYBaHb KBITOK 70 3amwieHHs. [IpucTrocyBaHHsS M0 3aXHCTy BiJl CaMO3alUJICHHS:
MopdoJtoriyaa i ¢i3i0J0riYHa HECYMICHICTb, TUXOTaMisl, TeTePOCTHIIIS 1 KileHcToramisl.

3ammigHEeHHST Yy  KBITKOBHUX POCIMH. 3arajibHa XapaKTepUCTHKA 3arlliIHEHHS.
[TpopocTaHHs MUIKY 1 PO3BUTOK MUJIKOBOI TpyOKHU. THWIHM MPOHUKHEHHS MHJIKOBOI TPYOKH B
HaciHHMM 3ayaTok. I[loaBiliHe 3aIuUTIAHEHHS Y TOKPUTOHACIHHUX POCIHH: ICTOpis HOro
Binkputtss C.I'. HaBamumuum Ta Olonoriude 3HadeHHd. EHpocmepmoreHes: yTBOpPEHHs
eHJocIepMy, Horo Tumu 1 xapakrepuctuka. EMOpioreHe3: yTBOpEHHS 3apojKa, €Tanu HOro
PO3BUTKY Ta iX XapaKTePUCTHUKA.

Mopdonoris ioais. Ilnoau: Bu3HaueHHs, yTBOPEHHsI, Oy10Ba 1 010J0TiYHe 3HAYCHHS.
bynosa 1 tumm omumomusa. Knacudikamis miomiB 3a xapaktepom ormutonHs. Knacudikarris
IIOJIIB 3a THIIOM TiHernes. Po3moBCIoKeHHs IUIOAIB 1 HACIHHA. ATIOMIKCHC: BU3HAUCHHS, THITH
1 XapaKTepUCTUKA. 3HAYEHHS IUIOAIB 1 HACIHHS B KHUTTI JIFOIUHHU.

JKurreBi ¢Gopmm Ta ekonoriyHi Tpynu pociauH. [IOHATTS mpo KHUTTEBI (GopmH
pociun.Iligxoqu mono kiacudikamii >kutteBux (opm pocnuH. Krnacudikaris KUTTEBUX
dbopm pociuH 3a Paynkiepom. Exonoriuni rpynu pociivH MO BITHOIIEHHIO O CBITJIa, BOJIOTH
Ta POJIFOUOCTI IPYHTY. BiKOBI 1 CE30HHI 3MiHM B KUTTI POCIH. MOHOKapMivHi 1 MOJIIKapIivHi
POCTTUHU.

OcHOBHI 3aBmaHHs Kiacudikaiii 1 CHUCTEMaTUKH POCIUH (CydacHa CcHCTeMa
pocIIMHHOTO CBiTy). KopoTka icTopis CHUCTEMaTHKH pociauH. TakcOHOMIYHI Kateropii i
takcoHi. binapna Homenknatypa. KopoTka ictopis cuctemMaTHKd pociuH. baktepii.
Cucremaruka 1 knacudikamis. bynoBa Oakrepiil. PicT Ta reHernuHuil amapaT OaKTepii.
Meta6omnizm. @inorenis Ta kiacudikamis. Bzaemosis 3 IHIIUMU OpraHizMaMu.

3aranbHHUIA OIS BojopocTel. Bompocti, iX BiAMIHHICTH BiJi IHIIUX TPYH POCIIHH.
3acobu kuBneHHs1 Bogopocted. KiituHa Bomopocteil. OcHOBHI T MOp(}OIOTigHOT
CTPYKTYpHU BOJOpPOCTE. PO3MHOXKEHHSI Ta LMKIW PO3BUTKY BOJOPOCTEH. YMOBHU JKHUTTSA
BOJIOPOCTEM.

Cucrematnyauii orsii BojopocTeil. OCHOBHI CHCTEMAaTH4YHI TPYIU BOJOPOCTEH.
[Mpunnunu ta migxoau a0 kiacudikaiii Bogopoctei. [TomupeHHsT Ta eKoJIoTiss BOJIOPOCTEH.
CuctemMaTHYHUN OIS, BUIMMX CIOPOBUX pociuH. Bimmin Moxomoaioui.  Bigmain
[Mnaynononi6ui. Bigmin XsomenonioHi. Bimmin IlamoporenoniOui. Bimmin romonacinHi.
3ararpHa XapakTEpUCTHKA BiJAUTy rojoHaciHHl. CHCTEeMAaTWYHMI OTJISA TOJOHACIHHUX.
CuctematuyHuii oryisi nokpuroHacinaux. Iligknacu Marnomiinu ta Panyakymiau. [ligknacu
Kapiodinian, l'amameninu. [ligknac Huneniinu. [linkmac Po3uan. [igknac Jlamiigu. [Tigknac
Acrepunu. [lopiBHSIIbHA XapaKTEpUCTUKA CYAMHHHX pociiiH. OCHOBU €KOJIOTIi POCIIMH Ta
reoboraniku. Knacugikaiiiss pocauH 3a BIJHOLIEHHSM 10 €KOJIOriyHuX (pakTopiB. KutTeBi
dbopMu pociuH.

CIIMCOK PEKOMEH/IOBAHOI JIITEPATYPH
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8. ATrnac-BU3HaYHUK cyauHHUX pociuH Llenrpanproi Ykpainu: nosia. Bua. / C. C. Mopo3stok, C.

B. IIpotonomnosa. Kuis : ®iTocomionentp, 2025. 520 c.

OCHOBHI PO3/I1JIA 300JI0T'Ii

[Ipotuctn Ta Oe3xpeOeTHI OaraTOKIITHUHHI TBapUWHU. 3arajbHa XapaKTepUCTUKA
TBapus. 30050TisI SIK CYKYIHICTh HAyKOBHX JWUCLUHUIUIIH, SKI BHBYalOTh TBAapUHHHUM CBIT.
OCHOBHI HampsSMK{A 300JIOTIYHUX JOCHIDKCHb. JIMCHMIUIIHM, 110 BHBYAIOTH OKpEeMi
CHUCTEMAaTH4YHI TPYNH TBapUH: MPOTO300JIOTIs, KAPIMUHOJOTISL, E€HTOMOJOTIS, aKapoJIoris,
MAaJIaKoJIOT1sl TOLIO. 3B SA3KM 300JI0Tii 3 1HIIMMHU NMPUPOJHUYMMH Haykamu. KopoTkuii Hapuc
PO3BUTKY 300JI0T1i, BHECOK YKpPAiHCHKUX BUEHHMX Yy ii pO3BUTOK. 3arajbHa XapaKTepHCTUKA
napctBa TBapunu. IlpunHnunu 3o0o0moriuHoi cucremaTukd. OCHOBHI Ta JONOMIXKHI
CUCTEeMaTH4HI OAMHMII B 300J10T1i. OCHOBHI NMpUHUMNU Kiacu@ikaiii opradizMiB. CydacHui
niaxia ao knacudikauii TBapuH. HaykoBi Ha3Bu B 30050rii. [logokeHHS TBapUH y cHUCTEMI
opra"iuHoro cBiTy. Cucrema TBapuHHOTO CBiTy. Pucu monmiOHOCTI Ta BiAMIHHOCTI B
oprasizauii TBapyH Ta IHIIMUX MPEACTaBHUKIB eykapioTiB. OAHOKIITUHHI Ta OaraTOKJIITHHHI
TBapuHU. KosjoHianpHICTh Ta 1i GOpMHU y OJHO- Ta GaraToKJIITUHHUX TBapHuH. [ToHATTS mpo
wian OynoBu y TBapuH. OCHOBHI ()OpMH CHUMETpii TBapUH Ta IXHE aJaNTUBHE 3HAYCHHS.
Meramepis Ta ii Tunu y TBapuH. Opranu Ta cucremu opraniB. Criocobu pyxy TBapuH. Tumnu
NOPOXKHUH Tija Ta iXH1 OcHOBHI QyHKIii. ClocOOM >KMBJIEHHS Ta TUIM TPaBJICHHS Y TBapUH.
['a3000MmiH. TloHATTS mpo aepoOHe Ta aHaepoOHe nuxaHHSA. Pi3HI TMNM OpraHiB JUXaHHS Y
TBapuH. TpaHCHIOPTHO-PO3MOIIBHI (LUPKYIATOPHI) cucteMu Ta ixHi (yHkuii. Exckpertis.
Pi3HOMaHITHICTh BUJUIBHUX OpraHiB y TBapHH, ixH1 QyHkIii. HeliporymopanbHa perymsiis
KUTTEBUX (YHKIIN, miaTpuMaHHsS romeoctady. lloHarTs mpo mnoxapasnmBicte. HepBoBa
cucreMa Ta i Tunu. [IOHATTS NpPO HEPBOBY MiSUIBHICTh, THUIH peQIEKCiB, 1HCTUHKTH.
Heiipocekpenis ta ennokpuaHuil anapat. Opranu uyyTTs. Po3maoxenHns, ioro tunu. Crocodu
3aruTiIHeHHS. SIHTIeHapOKEHHSI, STUIIeKMBOHAPOKEHHS Ta KUBOHAPOKeHHs. OcoOIMBOCTI
eMOpiOHAJIBHOTO Ta MOCTEMOPIOHAIILHOTO PO3BUTKY TBAapHH. [IOHATTS Mpo 3apoAKOBI JINCTKH,
ricrota opranoreHe3. JKuTTeBHi HMKJI Ta MOro TUOHM y TBapuH. THUNH SACPHUX LHUKIIB Y
TBapuH. [[OHATTS Mpo MeTareHes Ta reTeporoHilo.

[IpoTrcTu: 3arambHa XapaKTEPUCTHKA, OCHOBHI pUCH IXHBOI OymOBH Ta MPOIIECIB
KUTTeAsIbHOCTI. [TonmidyHKITIOHATBHICTD KIIITUH TPOTHCTIB. Oco0IMBOCTI OYJ0BH 0O0IOHKH
KIITHH TpoTHcTiB. OnopHi Ta 3axucHi yTBopu. LluTomnasma: nuTo307b Ta OCHOBHI OpraHenu
KJIITUHU TpOTUCTIB. [IOHATTS mpO MOHOEHEPrigHl Ta TMOJIEHEPriHI KIITHHHU. SIBHILE
SIIEPHOTO JTyasri3My Ta oro Oiosioriune 3HaueHHs. KonoHianeHi Ta 6araTOKIiTHHHI IPOTUCTH.



PosmHOXeHHS Ta cTtaTeBuil mporiec. JKutrteBi Ta suepHi mukimm npotuctiB. Ctafii COKow Ta
po3cenenHs. OCHOBU Cy4acHO1 cUCTeMH NpOTUCTIB. CepeaoBHIlla ICHYBAaHHS Ta MOLIMPEHHS.
Pi3HOMAaHITHICTH IPOTHUCTIB.

[lepBuHHI OaraTOKJIITHHHI Ta JBOIIAPOBI CIpaBXkHI OaraTOKJIITUHHI TBapHUHU.
OcoOimBocTi opradizamii 0araTOKJIITUHHMX TBapWH, CHeIiamizamis KIITHH Ta TKaHHUH.
['imoTe3n MOXO/KEHHsI OaraTOKIITUHHUX TBapuH. (OCOOJMBOCTI oOpraHizallii MepBHHHUX
0araTOKJIITUHHUX TBAapUH: MpeacTaBHUKIB TUMiB [lnactunyacti Ta 'yoku. Tun Ilnactunyacri.
3aranpHa Xxapaktepuctuka. Opranizamis Ta cnoci® kuttsa. Po3mMHOXeHHs. 3HaueHHS s
pPO3YMIHHSI paHHIX €TamiB CTaHOBJIEHHA OaraTokmiTHHHMX. Tunm ['yOku. 3aramspHa
xapakrepuctuka. OCHOBHI 0COOIMBOCTI OYJJOBH Ta KUTTEAISUIBHOCTI I'yOOK. TUnM KIITHHHUX
enemeHTiB. Ipuramiitna cuctema ryook. Ckener Ta ioro XiMiuHui ckiaa. Po3sMHOXeHHS Ta
KUTTEBUM 1MKI. JKutTeBi ¢popmu Ta nomupenns. Cuctema tuny ['yOku. 3HaueHHS TYOOK B
npupoai Ta KUTTI  moauHM. (OcoOJMBOCTI  OpraHi3amii  JBOIIAPOBHX  CIPABXKHIX
OaraToxmiTUHHUX TBapuH. Tun JKanki. 3aranbHa Xapaktpuctuka. [lominum Ta Menysu sk
ocHOBHI kUTTeB1 Qopmu. [lomupenns xankux. OCHOBHI 0cOOIUBOCTI Oyl0BU Ta MPOIIECIB
KUTTEMIUIbHOCTI. Tunm KiTHHHUX eneMmeHTiB. JKanki xmituHM Ta iXHl TAnd. Cratese Ta
HecTaTeBe pO3MHOKEHHs. OcoOIMBOCTI eMOPIOHAIBLHOTO PO3BUTKY. Tunu TUYUHOK. JKUTTEBI
nukiau. Cucrema tuny. Ponb y npupoiHuX ekocuctemMax Ta KuTTl JroauHu. Tun PeGpomnasu.
3aranpHa XxapakrepucTuka. OcoOaMBOCTI OYAOBH Ta MPOIECIB KUTTEMIITEHOCTL. OCOOIMBOCTI
NOIIMPEHHsT peOporiaBiB, iX pojib y MPUPOJI Ta TOCMOAAPCTBI JIIOAUHU. PO3MHOMKEHHS,
0COOJIMBOCTI MOCTEMOPIOHANBHOIO PO3BUTKY. POib y HpUpPOIHUX €KOCHUCTEMAaxX Ta JKUTTI
JIFOTUHU.

besnopoxkxuuHHi  TpumapoBi TBapuHH OcoONMBOCTI  oOprasizamii  TPHUIIAPOBHX
0e3nopoKHUHHUX TBapuH: Tunu Ilnocki uepBu Ta Hemeptunu. Ponp y npupoanux
exocucTemax Ta XuTTi moauHu. Tun Ilnocki yepBu. 3aranpHa xapakrepuctuka. OcoOIuBOCTI
OynoBu Ta mponeciB KUTTEMISUIbHOCTI. [IkipHO—M’s30BUiI MImIOK Ta ¥oro QyHKIII.
BigcyTHICT MOPOXKHWUHU TiNa: CHofydyHa TKaHWHA Ta ii (yHkuii. Tunm HEpBOBOI cHcTeMH
(moHATTA 1po OpTOroH). OcobIMBOCTI MOCTEMOPIOHATBHOTO PO3BUTKY. THMHM KUTTEBHX
mukiaiB. Cucrema Ttumy. Ponb y mpupoai Ta XUTTI JroauHu. [lapa3uTWdHi MIIOCKI YepBH,
NPUCTOCYBAHHS J10 Mapa3uTH3My. [ eIbMIHTONOrIS — HayKa PO Napa3uTUYHMUX YepB’skiB. Tum
Hemeptunu. 3aranpHa xapakTtepuctrka. Crocid >KUTTA Ta OCOOJMBOCTI TOIIMPEHHS.
Oco6imBocTi OyTOBH Ta MPOIECIB KUTTEMIIbHOCTI. LIIKipHO— M’S130BHI MIIIOK Ta HOTO
¢yukuii. Tun HepBoBoi cuctemu. OcoOIMBOCTI MOCTEMOPIOHAIBHOTO PO3BUTKY. CHcTtema
tuny. Ponb y mpupo/i Ta KUTTI JTIOUHU.

Hematonu — mnepBUHHONOPOXKHUHHI TBapuHU. KinbuacTi 4epBH — NEPBHUHHOPOTI
LIEJTOMIYHI 6e3xpebeTHi TBApUHU 3 TOMOHOMHOIO CErMEHTALEIO. Tunu
NepBUHHOMOPOXHUHHUX TBapuH. Tun Hemaromu. 3aranpHa xapakrepuctuka. OcoOnaMBOCTI
OyZOBH Ta MPOLECIB KUTTEAISUIbHOCTI. bygoBa Ta QyHKIIT KyTUKYJIH, TiHOAEPMH, M’ S3iB,
HEPBOBOI CHUCTEMHU. XapakTep pyxy Hemaroi. Tumu KUTTEBUX UUKIIB. BilbHOXHUBYUI
HEMaTo/AM, iX TOWIMPEHHS Ta 3HadeHHA y npuponi. llapasutwuni Buam — 30yaHUKH
3aXBOPIOBAaHb JIIOJIMHU Ta CBIMCbKMX TBapuH. Hemaroau, mnaTtoreHHi s pPOCIHH
(piTonemaronun). Hematomu — Sk MEpCTEKTUBHI areHTU O10J0TIYHOrO Crnoco0y OGopoThOH.
Cucrema tuny. Tun KonosepTku. 3aransHa xapakrepuctuka. OcoOauBocTi OyA0BU, PO3BUTKY
Ta TPOIECIB >KUTTEMISAIBHOCTI. 3JaTHICTh MEPEHOCUTH HECHPHUATIMBI YMOBH I1CHYBaHHS.
Oco0IMBOCTI JKUTTEBUX HUKIIB. 3HAYCHHS KOJOBEPTOK B exocucTeMax. Tum CKpeOasHKH.
3aranbHa XapakrepucThka. OcoOauBocTi OyAOBH, PO3BUTKY Ta MPOLECIB KUTTEAISUIBHOCTI;
XKUTTeBI UK. ['ocnonapcbke 3HaueHHs. Tun Kinpuacti yepBu. 3arajgpbHa XapaKTepUCTHKA.
Oco0nuBoCTi OYJOBH, PO3BUTKY Ta MPOIIECIB KUTTEMISITLHOCTL. OCOOIHBOCTI IOKOMOTOPHOTO



amapaty KimbuakiB. Llemom, #oro OymoBa Ta ¢ynkmii. Opranu BUIUIEHHS: IETOMOAYKTH,
metanepuaii, Heppomikcii. KpoBonocHa cuctema. OcobauBocTi Oy/10BH HEPBOBOI CUCTEMH.
Oco0auBOCTI eMOPIOHANIBHOIO Ta MOCTEMOPIOHAIIBHOTO PO3BUTKY. ITOHATTS npo napBaibHI Ta
noctiapBayibHi cerMeHTU. Cucrema tuny Kinbuacti uepBu. [lommpenHs, cnoci® XKuTTSA Ta
3HAQYCHHS KUTbYACTHUX YEPBIB y MPHUPOJI Ta KHUTTI JIOAUHU. Pollb MOIIOBHX YepB’sKIB Ta
EHXUTPEI] Y Ipoliecax IPyHTOyTBOPEHHS.

UneHuctoHori Ta OJM3BKI O HUX THUIIM CErMEHTOBAHUX O€3XpeOETHHX TBapHH.
Pi3HOMaHITHICTh  wieHHUCTOHOTUX. Tunm  UneHucrtoHori. 3arajbHa XapaKTepUCTHUKA.
Oco06ymBocCTi OyI0BH, PO3BUTKY Ta MPOLIECIB KUTTEAISIBHOCTI. Tarmatuzarisa. Kyrukyna ta 1i
pOJIb B ICTOPUYHOMY PO3BUTKY WiIEHUCTOHOTHX. Mikconenb. OcobIMBOCTI OYI0BU YICHUCTUX
KIHI[IBOK Ta iX cremiamzaiiga. Myckynarypa. Judepenmianisa TpaBHoi cuctemMu. OcoOIuBOCTI
OynoBH KpOBOHOCHOI cucteMu. OpraHu auxaHHS (3s10pa, JereHeBl Mimku Tpaxei). Opranu
BUJIJICHHS (aHTCHaAJIbHI, MaKCHISAPHI, KOKCAJIbHI 3aJI03HW, MaiblirieBi cyauHu). HepBoa
cuctema Ta opraHu uyTTs. [loHsATTs mpo ¢aceTrkoBi oui Ta Mo3aiyHuil 31p. OcoOIMBOCTI
eMOpIOHAIBHOTO Ta IMOCTEMOPIOHAIBHOTO PO3BUTKY WICHHUCTOHOTUX. [IOHATTS Tmpo
anamopdo3 Ta enimMopdos.

Momntocku — TEpBUHHOPOTI LIEJIOMIYHI TBApUHHU. 3arajbHa XapaKTepUCTHUKA.
CepenoBuina kuTTs Ta nomupeHHs. [loain Tina Ha Bigaum. Yepenaiika, MaHTisl, MAaHTIAHUMA
KOMIUIEKC opraniB. OcoOiuBOCTI OyIOBH 1€JIOMY, TPaBHOI, KPOBOHOCHOI, JAMXAaIbHOI,
BUIBHOI Ta HEpBOBOi cucteM. Criocobu po3MHOkeHHA. OcoOIMBOCTI eMOpPIOHATBHOTO Ta
MOCTEMOPIOHAIBHOTO PO3BUTKY MOJIIOCKIB. JlmumukoBi ctazmii. Cucrema tumy. Ekomnoriuni
Tpynu Ta XKHUTTEBI (POPMHU NBOCTYJIKOBHX MOJIOCKIB. Ponb y mpupoai Ta rocmojapchke
3HaueHHs. [loHATTS mpo MapukynsTypy. [IpomucioBe 3HaueHHs rojloBoHOTHX. OTpyHHI
BOCHMHHOTH.

['onkomikipi — BTOPUHHOPOTI LIETOMIYHI TBapUHHU. 3arajbHa XapaKTepUCTHUKA.
OcobnuBocTi OymOBH Ta MPOIECIB KUTTEMIAIbHOCTI. [{enomiuni yTBOpu. AMOymakpaibHa
cuctema. OcoOnuBoCTI OyI0BH TpaBHOI, KPOBOHOCHOI, HEpBOBOi cucteM. [lceBmoremanbHa
cucreMa. Po3MHOXKEHHs Ta po3BUTOK. Tunm nauumHOK. Cucrema Tuny. 3HAa4YCHHS
TOJIKOIIKIPHX B MOPCHKUX €KOCHUCTEMAX Ta TOCIIOAAPCTRBI JIFOIUHHU.

XopoBi TBapuHM 3arajbHa XapakTepucTHkKa Tuny Xopaosi. be3uepenHi Ta
[ToxpuBHuku [Ipeamer Ta 3aBmanHs 3000rii XopaoBuX. OcoOIMBOCTI Oprasizanii XOpA0BHX
tBapuH. Cucrema tuny Xopnaosi. [loxomkeHHs: xopaoBux TBapuH. be3uepenHi, 0coO6IMBOCTI
ix OymoBu Ta Oiomorii. OcobnuBocTi opranizaiii mokpuBHUKiB. [lommupenns. Cucrema
nigrumy. [loxomkenns. JKXUTTEB1 UKIN acUIii, CANbIT Ta allCHANKYIISPIN.

[lepBuHHOBOAHI XpeOeTHi: Oe3mienenoBi Ta pudbu. OcoOIMBOCTI oOpraxizaii
oesmenenoBux. [lommpenns. Cucrema. ['ocnogapcbke 3HaueHHs. [loxomkeHHs. 3arambHa
XapakTepucTuka Hajkiaacy Pubm, momin Ha xmacu. OcoOGnIMBOCTI oprasizanii MpeIcTaBHUKIB
Kiacy XpsmoBi pubu. OcoOnmBoCTI Oy/10BU aKyi, cKaTiB Ta xumep. Cucrema kinacy XpsiioBi
puOU, OCHOBHI MpPEACTAaBHUKM Ta TMOIMpeHHA. [ocmomapcbke 3HadeHHA. OcoOIMBOCTI
opranizamii kjacy KictkoBi pubu. OcoOnuBocti OyIOBH MpenCTaBHUKIB OCHOBHHX
CHUCTEMaTH4HUX Trpyn KicTkoBux puod. IlokpuBu. OmopHO-pyxoBa, TpaBHa, IUXajibHa,
BUIIEHA Ta PENPOIYKTHBHA cucTeMH. LleHTpanpHa HEepBOBa cHCTeMa, OPraHU YYTTSA Ta iX
ponb B opieHTanii. Piuamii mukn pud. Mirpamii. ['ocogapceke 3HadenHsa. Cuctema Kiacy,
NPEJCTABHUKH OCHOBHMX CHCTEMAaTHUHUX rpyn KicTkoBuX puO. Ilommpenus. IToxomkenHs
puo.

OcoOnuBocTi opranizamii am@ibiii Ta pentuiid, sSK MNOWKUIOTEPMHUX TBapHH.
Ocob6muBocTi opranizamii kjgacy 3eMHOBOJHI SIK HEpPIIMX Ha3eMHHX XpeOETHUX TBapHH.
OcobnuBocTi OyOBH TpENCTAaBHUKIB OE€3XBOCTHX, XBOCTATUX Ta OE3HOTMX 3EMHOBOJHUX.



Piunuii Ta moGoBuii nukiau 3eMHOBOAHUX. [lommupenns. ['ocomapceke 3HaueHHs. Cucrema
KJacy 3eMHOBOJIHI Ta OCHOBHI IPEJCTaBHUKM PI3HHUX CHCTEMaTH4HUX rpym. IloxomkeHHs.
AMHIOTH K NEpBUHHOHA3eMHI XpeOeTH1 TBapuHu. OcobinBOCTI oprasizauii kinacy [lnazynu.
Oco0auBocTi Oy10BU NMPEACTABHUKIB OCHOBHUX I'PYIl IUIa3yHIB. JKUTTEBUI LIMKII TUIa3yHIB Ta
IPUCTOCYBaHHS 10 pI3HMX YMOB IicHyBaHHA. ['ocmonmapcbke 3HaueHHs. Cuctema Kiacy
[1na3yHu Ta OCHOBHI NPEJCTaBHUKH PI3HUX CUCTEMATUYHUX TpyIl. [lommpenns. [loxomxeHHs.

OcoOnuBoCTi Oprasizamii NTaxiB Ta CCaBLIB, K rOMOMOTEPMHHMX TBapuH. OCHOBHI
0COOJIMBOCTI OpraHizariii nraxis, K TCIUIOKPOBHUX TBApHH, IO MPUCTOCYBAIUCS JIO MOJIBOTY.
OcHOBHI pucH OyJIOBH Ta MPOIECH KUTTEASUIBHOCTI. JKUTTEBUI 1K mTaxiB. Mirpamii Ta
opieHTanis. ['ocnogapcbke 3HaueHHA. CucreMa Kiacy Ta OCHOBHI IPEACTaBHUKH PI3HHUX
cuctematnuHux rpymn. [lommpenns. Iloxomxennsa. OcobauBocTti opranizamii kinacy Ccabul.
Oco06imBOCTI Oy/TIOBH Ta MPOLIECH JKUTTEAISUIBHOCT] TPEJICTAaBHUKIB OCHOBHUX T'PYIT CCaBIIIB.
[IpucrocyBaHHS CCaBIlIB 0 PI3HUX YMOB ICHyBaHHs. PidHi Ta 100OBI IIMKJIM JKUTTS CCaBIIIB.
['ocniogapceke 3HaueHHsA. Cucrema kinacy. [lommpenns. [loxomkeHHs.

CIIMCOK PEKOMEH/IOBAHOI JIITEPATYPU

3o00n02ia

1. 3oonoris 6e3xpebernux : migpyunnx / I'. M. Ilep6ax, J. b. Llapuukosa, FO. I'. Bepsec. 2-re
BUJI., lepepoOi1. Ta gonoBH. Kuis : KuiBcbkuii yHiBepcurer, 2022. 520 c.

2. 3oonoris XopnoBuX : migpyunuk / 3a pen. M. B. Llapuka. JIbgiB : JIHY imeni Iana dpanka,
2024. 456 c.

3. biooris TBapuH : HaB4. moci6. / O. B. Jlanunos, O. B. CeBepunoBcbka. JlHinpo : CepenHsk
T.K.,2023. 312c.

4. TlopiBHsnbHa aHaromis xpeOerHux : HaBy. noci6. / M. ®@. KostyH, O. M. MukuTok,
JI. IT. Xapuenko. Xapkis : XHITY, 2025. 288 c.

5. Eromnoris (ocHoBu mnoBeniHku TtBapuH) : migpydHuk / O. B. CeBepunoBchka, M. €.
Hzepxuncekuit, B. B. Komunos. {ninpo : JIHY, 2021. 290 c.

6. Exomoris TBapuH: KOHCHIEKT Jekmid : HaBu. moci6. / B. B. CepebpskoB. Kuis
®ditocorionentp, 2023. 184 c.

7. JlaGopaTopHuil MpakTHKYM 13 300J10Tii O6e3xpebeTHux : HaBu. nocid. / O. B. Kynokons, C. B.
Mexokepin. Kuis : HaykoBa nymka, 2025. 176 c.

8. bionoriune pizHOMaHITTd YKpaiHu: ¢ayHa : noBinHuk / 3a pea. I. A. AkimoBa. KuiB :
Iacturyt 300morii im. 1. 1. HImansraysena, 2024. 340 c.

OCHOBHI PO3I1JIM AHATOMII JIIOJUHU I TBAPUH

Beryn B anaromito. Mera i 3aBHaHHS BUBUEHHS IUCHUIUIIHU. METOAM JOCIIIKEHb.
IcTopist po3BuTKy aHaromii iroauHH. 1.4.TTOHATTS PO TKAaHWHU, OPTaHU, CUCTEMH OPTaHiB.

OcrTeoJioris - BYCHHS NMPO KiCTKU. BueHHs mpo 3’€qHaHHS KICTOK. BymoBa KicTKOBOi
TKaHUHHU. XIMIYHUH cKiaja Ta ¢i3udHi BracTuBOCTi KicTok. KicTka sk opran. Knacugikamis
KicTok. 3’eqHanHs KicTok. CkenmeT Tyny0Oa Ta rojioBu. 3araibHa OyJ0Ba CKENETY JIFOJWHH.
Ckener Tynyba. bynoBa xpebta. bymoBa Ta BiAMIHHOCTI XpeOliB pi3HMX BiauIiB. ['pyaHa
KIiTka Ta OynmoBa ii kicTok. BymoBa KiCTOK MO3KOBOTO BijjIily uepena. bymoBa KicTOK
JUIBOBOTO BiAAiny uepemna. Yepen B miomy. CkeneT BepXHiX Ta HIKHIX KiHIIBOK. BymoBa
KICTOK T0sica BEpXHBO1 KIHIIIBKH. By/moBa KiCTOK BUIHHOI BEpXHBOI KIHIIBKH. Pyka sik opran
npaii. bynoBa kicTok TazoBoro mosica. CtaTeBi BIAMIHHOCTI Taza .bymoBa KiCTOK BUIBHOT



HWKHBOI KiHI[iBKH. CTOMA K HUJTICHE YTBOPSHHS.

3aranbHa MiOJIOTisl. 3arajibHi BiAoMOCTi. bygoBa Ta (yHKIT TOCMYroBaHOi TKaHWHH.
M’s3 gk oprad. Knacugikamis m’s3iB.  JlomomixkHi enemeHTH M s3iB. .CiHEpriam Ta
aHTaroHi3m M’s31B. Cuna ta poboTa M’A31B.

TpaBua cuctema. Opranu potoBoi mopoxxHuHU. ['motka. CtpaBoxin. [lnyHok. ToHkMiA
kumeyHuk. ToBctui kumeyHuk. OdepeBuHa. Benmuki TpaBH1 3anmo3u. JluxajgbHa cUcTeMa.
JuxanpHi nuisaxu. ['oprane sk romocoyrBoprorounii oprat. Jlereni. CepenocTiHHS.

CeuoBuaiibHa cucTeMa. 3HAUYEHHS OPraHiB CEYOBMJILIBHOI CHUCTeMH. BynoBa HHUpPOK.
bynoBa Ta ¢yHKIIS CEYOBO/IIB, CEUOBOIO MiXypa, CEUiBHUKA.

Yo0Bi4l Ta KIHOY1 CTaTE€Bl OpraHu. 30BHILIHI YOJIOBIYl CTaTeBl OpraHu. BHyTpimHI
YOJIOBIYl CTaTeBl OpraHW. 3OBHIIIHI KIHOYl CTAaTeBl OpraHu. BHyTpimHI K1HOYI cTaTeBl
OpraHu.

EnpokpunHi 3amo3u (3a703M BHYTPINIHBOI CeKpelii). 3araibHa XapakTEepHCTHUKA
eHJOKpUHHUX 3ano3. byaoBa Ta ¢yHkuii rinogiza, emidiza, BUIOYKOBOI, HAJHHPKOBOI,
IMIUTOBUIHOI Ta TMPUIIUTOBUIHUX (MApallMTOBUAHMX) 3ay03. bymoBa Ta ¢yHKmii 3amo3
3MIIIaHoi ceKperrii.

CepueBo-cyanHHa cuctemMa. AHTI0JI0TIs - BYEHHS Mpo cyAuHu. bynosa, Tonorpadisa ta
¢yukuis cepus. IlpoimHa cucrema cepus. KpoBomocTauaHHs Ta IHHEpBalis —Cepls.
AprepianpHa cuctemMa. ApTepii BEIMKOTO Koja KpoBOOOIry: aprepii ToJ0BH Ta mIHi, apTepil
CTIHOK Ta OpraHiB TPYAHOI 1 YepEeBHOT MOPOKHUHHM, apTepii BEPXHIX KIHIIIBOK; apTepii HIKHIX
KIHIIBOK. ApTepii Majoro koja KpoBooOiry. BeHo3zna cucrema. Benu Benukoro kosa
KpoBooOiry. Cuctema BepxHbOI MOPOKHHUCTOI BeHU. CUCTEeMa HUKHBOI MOPOKHUCTOI BEHHU.
Cucrema BOpITHOT BeHH. BeHH BeIMKOTO KoJia KPOBOOOIry. 3aKOHOMIPHOCTI PO3TallyBaHHS
BEH.

3aranbHa HEpBOBA CHUCTEMA. 3arajbHa XapaKTepUCTHKa HEpPBOBOi TKaHWMHU. HepBoBa
tkannHa. Kiacudikamis penenrtopiB. Pedmexc Ta pednexropna ayra. CHOUHHHA MO3O0K.
bynosa Ta ¢yHkuii cnuHHOr0 MO3KYy. [IpoBiHI NUISXM CMIMHHOTO MO3KY. ['OJIOBHUI MO3OK.
Bigninu ronoBHoro Mo3ky. O00J0HKH TOJTOBHOTO MO3KY. [IpOBiIHI IIAXW TOJIOBHOTO MO3KY.
KpoBonocrauanus romoBHoro Mo3ky. I[lepudepuuna HepBoBa cuctema. UepemHO-MO3KOBI
HepBu. CITMHHOMO3KOBI HepBU. BereratnBHa (aBTOHOMHA) HepBOBa cucteMa. CUMIATUYHUM
BIJIJIIT BEr€TaTUBHOI HEPBOBOI cucTemu. llapacumMmaTUyHUN BIJJIT BEreTaTUBHOI HEPBOBOL
cucteMu. AHanizatopu. 3opoBuii anamizarop. CinyxoBuit AHamizatop. CMakoBU aHaATI3aToOpP.
HroxoBwii anami3arop.

CIIMCOK PEKOMEHJIOBAHOI JIITEPATYPU

Anamomia 1100unu i meapunu

1. Amarowmis momuHy : migpyunuk : y 3 7./ B. T'. Uepkacos, A. C. lonosanpkuii, FO. Y. Camiu Ta
iH. 7-Me BUI., noonpal. Binuuis : HoBa Kuura, 2024. T. 1. 368 c.

2. Artnac anaromii mroauan / @penk Herrep ; mepekian 7-ro anri. Bua. 3a pea. JI. b. Mapkepuu.
Kwuis : Meaumuna, 2023.664 c.

3. OdyHKmioHaNBFHA aHATOMIs : miApy4YHHK / 3a pea. B. M. [lmrom, H. M. Camoitnenko. XapkiB :
OcHoBa, 2025. 412 c.

4. Amnaromisa Ta (i3ionoris JIOAWHU 3 OCHOBaMH martoJjorii : HaBd. moci6. / C. 1. Ps6os, O. B.
Kymnip. Kuis : BCB «Meaununay, 2022. 344 c.

5. OcHoBu Mopdodorii monunu : nigpydnuk / M. €. [3epxuncekuii, H. B. Ckpunnuk, I'. B.
Octposcbka. Kuis : KuiBcbkuit yHiBepcurert, 2023. 320 c.

6. AmnaToMmisi ONMOPHO-PYXOBOTO amapary y cxeMax Ta TaOiumsax : JoBimHuUK / 3a pen. 1. B.
KoBanpuyka. JIbBiB : HoBuit CBiT-2000, 2024. 148 c.



7. BikoBa anaromis 1 ¢i3ionoris 3 ocHOBaMH TririeHu : HaBd. nocid. / O. A. Cmocapenko, C. M.
Kanroka. Huimpo : Cepennsik T. K., 2023. 210 c.

OCHOBHI PO3I1JIU ®I310JIOI'Ii JIIOJUHU 1 TBAPUH

BBenenns B Qizionorito. BuszHauenHs mnpeamery, HOro MeTd 1 3aBAaHb. lcropis
¢izionorii. Opranizm 1 Horo ocHOBHI ¢i3iosoriuni ¢yHKIii. PerymaropHi MexaHi3MH —
HEpPBOBI 1 TyMopaibHi. Dizionoris 30y[IMBUX TKAaHWH. bioeleKTpuuHI SIBUIA OpPraHi3My.
[Tpupona memOpanHoro mnorteHuiany. IlommpeHHs HepBOBOro iMmyibcy. MIKKIITHUHHA
nepenaya 30ymkenHs. dizionoris pyxy. I[locmyroBani M’s3u XpeOeTHUX. YIbTPAaCTPYKTypa U
OloxXiIMIYHMM CcKJIaa Ms3iB. MexaHi3M ckopoueHHs. EHepreTmka MSI30BOIO CKOPOYEHHS.
OyHKI1OHAIbHI 0COOJIMBOCTI TT1aJIKO1 MYCKYJaTypH.

3aranbHa (izionoris LIHC. Ttpyktypa 1 ¢yHKuii Heilpony. I[HTerpamis HeHpOHHUX
3B&apos;sa3kiB. Pedumexropna nismpHicTs [[THC. Koopauuamis pediiekciB (MiXIEHTpalbHI
B3aemozii). Brmacue ¢izionoris [IHC. Ctpykrypa 1 pyHKiii ciuHHOTO MO3KY. PedrexropHa
¢yHKUis cnuHHOTO MO3KY. IlpoBimHuMkoOBa (yHKIIA CIUHHOrO MO3Ky. [lpoBianHi muisxu
CIIMHHOTO MO3KY.

@i3zionorisi TOI0BHOTO MO3KYy. OcoOmuBOCTI pediekTopHOi 1 MPOBIAHUKOBOI (DYHKIIIT
JIOBracTOTro MO3KY 1 BapoieBoro Mocty. OyHKIIT CEpeIHbOT0, 33 JHBOTO 1 MPOMI>KHOT'O MO3KY.
bazanbHi ranrmii 1 ix 3HaueHHs. Pi3iojoriyHe 3HaYeHHs JIMOIYHOI cucteMu. Kopa Benukux
MIBKYJTb.

@izionoris opraniB uyTtTs. Kiacudikaiis opraniB 4yTTs. 30yUIMBICTh PELETTOPIB.
MexaHi3Mm 30y)KeHHs pelienTopiB. AnanTaiis penentopiB. 3opoBuii anamizarop. CiayxoBui 1
BeCTUOYNSIpHUI aHaiizatopu. Xemopenenilis. HioxoBa penentiisi. Hiox y xpebGeTHUX TBapuH.
MexaHizm HroXoBoi pemnemniiii. Hroxosi BimuyTTs. CmakoBa perenitis. CMakoBi pelenTopu.
Mexanism cmakoBoi penemniii. CmakoBi BiguyTTsa. Di3ioyioriss BEereTaTUBHOI HEPBOBOIT
cucrtemu. OcobauBOCTI Oy70BU 1 PYHKIII BEereTaTUBHOI HEPBOBOI cucTeMu. CUMIaTHYECKUM 1
napacUMIIATUYECKUNA BN  BEreTaTuBHOI HEpPBOBOI cuctemu. Edextu 30ymKeHHs
BEreTaTUBHUX LEHTPIB. LIeHTpu peryntoBaHHS BereTaTUBHUX (DYHKIIIH.

®izionoris 3a103 BHYTPIMIHBOI cekpewii. DYHKIT 3a103 BHYTPIIIHBOI CEKpeLii.
[Tonsarts npo ropmonu. EnnokpunHi 3am03u 1 ix ropmonu. [I{uTtoBuaHa 3ano3a. BumoukoBa
3anmo3a. BHyTpimHbOCEKpeTOpHA (YHKIIA MiANUTYHKOBOI 3aio3u. DyHKIT HaTHUPHHKIB.
['opmonu ctaTeBux 3an03. ['inodis.

Pinki cepenoBumia opranizmy. Cuctema KpoBi 1 ii QyHkii. [IoHATTS npo BHYTpIlIHE
cepenoBuie opraHizmy. DyHKIIT KITHH KpoBi. EpuTponutd, reMoriio0iH 1 iX 3HAYCHHS.
OyHkuioHaNbHE 3HaueHHs MiornoOiny. JledikounTtu 1 ix Qynkuii. JlefikonurapHa dopmyna.
TpomOornut Ta iX ponap y 3roptanHi kposi. [lmasma kpoBi 1 i1 ckmaa. Pi3uKO-XiMidHI
BJIACTHBOCTI IJIA3MH.

dizionorisi KPOBOHOCHOI cuctemu. bynoBa Ta QyHkmii ceprs. O6’em ceprst i oro
KpoBornocTadaHHs. Di31070TYHI BJIACTUBOCTI CEPIIEBOTO M’ s3a. EnexTpuyHi mporecu B cepiii.
Enextpokapaiorpama. CepueBuil 1mukin 1 #oro @asu. YacroTa cepueBHX CKOPOUYECHb.
MexaHiyHi 1 3BYKOBi SIBHIA NpPH AisIbHOCTI cepusd. Pyx kpoBi mo cynunax. JliniiiHa i
00’eMHa MBUAKOCTI KpoBoTOKa. KpoB’siHuit Trck. KpoBooOir y kaminspax i BeHax. Perymsis
poboTu cepiis 1 PyHKIIOHATEHOTO CTAaHY KPOBOHOCHUX CYIIUH.

dizionoris AuxaHHSA. 3HAYEHHS AWXAHHS Uil KUTTEMSUIBHOCTI opranizmy. Opranu
IuxaHds. MexaHi3M JIET€HEBOTO IMXaHHSA. BeHTursamis jeredb. JlereHeBuil ra3ooOMiIH.
[Tepenoc ra3iB kpoB’t0. OOMiH ra3iB y TkaHuHax. Perymsiisa nuxanns. @yHKIII1 JereHb, 10 He



3B’s3aHi 3 Ta3000MiHOM.

®i310J10T1s TPABJICHHS. 3HAUYCHHS TPABHUX MPOIECIB IS KUTTEAISIIBHOCTI OpraHi3my.
OcoOnuBOCTI TpaBlEHHA B pPI3HUX BIAAUIAX TPaBHOIO TpakTy. TpaBieHHS y pOTOBIH
nopoxHuHi. TpaBneHHs y UUTyHKY. TpaBieHHS y KUIIedHHKY. [Iporec BCMOKTYBaHHS.
DyHKIIIT MeYiHKY.

®izionoriss Buainenns. 3HavueHHS OpraHiB BHJUICHHsS. bymoBa 1 (yHKIS HHPOK.
MexanizM ceuoyTBOpeHHs. Posb HUPOK y perymsuii KpoB’sHOro TUCKY. KinbkicTh, ckian u
BJIACTUBOCTI ceul. Perymsaiis ceuoyrBopeHHs. DyHKINT TOTOBUX 3a7103.

dizionoriss oOMiHy pedoBuH 1 eHeprii. CyTHICTh OOMiHY pedoBHH 1 eHeprii. OOMiH
Ou1kiB B opranizmi. OOmiH ByrieBoaiB. OOMiH Ta 3Ha4YeHHs JiMiAiB. BogHo-enexTpomiTHIi
OOMIH. 3HaU€HHS BITAMIHIB JAJI KUTTEAISIIBHOCTI Opranismy. OCHOBHUI OOMIH.

CIIMCOK PEKOMEHJIOBAHOI JIITEPATYPU

Dizionocia 100unU i meapunu

1. ®izionoris moauHM 1 TBapuH : migpydHuk / M. €. I3epxkuncekuii, H. B. Cxpunnuk, I'. B.
OctpoBcbka Ta iH. 2-re BHI., nepepodi. ta momoBH. KuiB : KuiBchkuit yuiBepcurer, 2023.
620c.

2. Oiziomoriss moauan : migpydyHuk / B. 1. ®imimonoB. 4-te Bua., Bump. Kuie : BCB
«Mengumunaay, 2021. 488 c.

3. Hopmanbna ¢izionoria : migpyunuk / 3a pen. B. I'. IlleBuyka. 3-te Bua. Bimnuis : Hosa
Kuwura, 2023. — 560 c.

4. TlopiBHsbHA (iziosorist TBapuH : HaBY. mocid. / O. B. CeBepunoscrka. J{ninpo : Cepennsik T.
K., 2022. 344 c.

5. @iziomnoris BUIIOI HEPBOBOI AisTbHOCTI : HaBY. mocid. / I. T1. Poxka-Ilyepro, O. A. llnsxosa.
XapkiB : XHY imeni B. H. Kapazina, 2024. 216 c.

6. ®izionoris crpecy Ta agamraiii : MoHorpadis / 3a pex. O. I1. Onpmancekoro. JIbBiB : HoBuit
Cgit-2000, 2025. 192 c.

7. Exonoriuna ¢izionoris tBapuH : miapyuHuk / JI. I'. CremanoBa, B. 1. Kosans. Kuis
ditocomuionentp, 2023. 270 c.

8. @iziomoris mpami Ta cnopty : Had. moci6. / C. I1. ITanacenko, 0. B. Ilomoga. Ilonrasa :
Texcepgic, 2024. 204 c.

9. Kiriniuna ¢izionoris: goBigauk / 3a pen. 1. P. KoBambuyka. Oneca : Actponpunt, 2025. 158 c.

Kpurepii oninioBanHs
bomanika, 300n02ia, anamomia n10ounu, Qizionozia 1100unu i meapun

Hopmu oniHlOBaHHS YCHHX BiinoBigei:
[Tpu oriHIOBaHHI YCHOT BIJIOBI/I1 CTY/IEHTOM OIIHIOIOTHCS:
- BHUCBITJICHHS JIOT1YHO BiAMOBIA€ 3MICTY MUTAHHS,
- 3HaHHA ()aKTiB 10 BU3HAYEHUX €JIEMEHTIB Teopii Ta iX y3aralibHEHHS;
- 3HAHHS i BUCBITJICHHS €KCIIEPUMEHTAJIBHUX PE3yJbTAaTiB;
- 3HaHHS NPUHIIMUIIB 1 TOCTYJIATIB;
- YMiHHS OB SI3yBaTH 3MiCT MUTaHb KypciB OOTaHiKa, 300JI0Tis, aHATOMIsI JIFOJMHH, (i310510Tis

JIFOTUHU 1 TBAPHH,
- BHUp@XaTH BJIACHY TOYKY 30py CTOCOBHO aHAJI3y EJIEMEHTIB KYpCy Ta HayKOBOTO CBITOIJISILY

JIFO/ICTBA;
- BMIHHS 3aCTOCYBaTH 3HAaHHS B HOBIH cuTyari.
OuiHBaHHS TEOPeTHYHHUX MUTAHB M/l YA€ YCHOTO ONMMTYBAHHS.

10 OaxiB cTaBUTBbCA TOMAI, KOJM CTYJACHT: BHABISE TPABHWIbHE PO3YMIHHS 3MICTYy



PO3TIIAIyBaHUX SIBUI 1 3aKOHOMIPHOCTEH, 3aKOHIB 1 Teopili OOTaHIKH, 300JI0Tii, aHATOMIi JIOAWHH,
¢iziosiorii JIOMWHU 1 TBapWH, Ja€ TOYHE BU3HAYEHHS 1 TAyMAadeHHs OCHOBHUX IOHSTH, 3aKOHIB 1
TEOpiil, a TaKOXX MpaBWJIbHE BU3HAUEHHS IMOHSATH 3 0ioJyiorii Oyaye BiANOBIAL 32 BIACHUM ILIAHOM,
CYIPOBOJIKYE PO3IOBiIb BIACHUMH IPHUKIJIAAaMH, BMI€ 3aCTOCYBAaTH 3HaHHS B HOBIM CHTYyaIlii; MOXe
BCTAHOBUTH 3B’ 30K MK MaTepiajioM, 10 BUBYAETHCS, 1 paHillle BUBYCHUM.

8 0anum BoJOMi€ TOHATIMHMM amapaTroM, OJIHAK JIONMYCKae HE3HauyHI HETOYHOCTi, HE TpyOi
¢daxTruni momuiaku. CTyneHT J00pe BOJOAIE MPOTrpaMHUM MaTepialoM KypcCiB, 3aCTOCOBY€E 3HAHHS
JUIsl BUPIIICHHS CTaHAAPTHUX 3aBIaHb, HAMArae€ThCs aHATI3yBaTH Ta CUCTEMAaTH3yBaTH iH(opmariio,
BCTAHOBJIIOBATH HAMCYTTEBINI 3B’S3KM 1 3aJ€KHOCTI MK SBHUIIAMH, CaMOCTIHO BHKOPHCTOBYE
TPaAMLIiIHI JOKa3H 13 MPaBUIIBHOIO apTyMEHTAII€l0, POOUTh BUCHOBKU 3 HECYTTEBUMH HETOUHOCTSIMU.

6 0ayM OLIHIOETHCS BIANOBIIb, Y SIKil JIMIIE BiATBOPEHO OCHOBHI MOCTYJAaTH W NPUHIMIHN, HA
SKAX TPYHTYETbCA 3MICT BiANOBinedl 0e3 TPYHTOBHOTO NOSCHEHHS, BCTAHOBJICHHS NPHUYMHHO-
HACIIIIKOBUX 3B’SI3KiB, JIMIIE (hparMEHTAPHUM OIMCOM OKPEMHX €JIIEMEHTIB.

Y 1 6ax OLIHIOETHCA BIANOBIIb, IO CKJIAAAIOTh JOTIYHO HE 3B’s3aHi (hparMeHTapHI B1JIOMOCTI,
SIK1 HE JI03BOJISIIOTH CYIUTH PO PO3YMIHHS CyTi BIATOBII; BIICYTHICTh 3HAHD 3aKOHIB.

YACTHHA 4. METOJJUKA HABYAHHSA MIPUPOJHUUYNX HAYK OCHOBHOI1
IIKOJIA (PI3UKA, XIMIA, BIOJOI'TA)

4.1. METOJIUKA HABUAHHS IPUPOJHUYNX HAYK OCHOBHOI IIKOJIA
(PI3UKA)

3a nporpaMoro Kypcy HaBYaHHSI MPUPOJIHUYNX HAYK OCHOBHOI IIK0IH ((pi3uka) cTyaeHT
NOBMHEH

3Hamu.

3MiCT (PI3UKH K HAyKH; MEPCIEKTUBU PO3BUTKY (I3MKHM SK HAayKH; AUJAKTHYHI MPUHLUIHN,
xomneTeHTHIcCHUN noteHuian HIK®; cyts pyHaameHTanpHUX HayKOBUX (DaKTiB, OCHOBHUX MOHSTH 1
3aKOHIB (i3UKH; poib (DI3UYHOrO 3HAHHS B XKMTTI JIFOJUHM, CYCHUIBHOMY BHPOOHHMITBI M TeXHill,
CYTHICTh HAayKOBOI'O IMI3HaHHS 3aco0aMH (i3UKH, CIIPUSITH PO3BUTKY 1HTEPECY LIKOJSPIB 10 (Pi3UKH;
METOAM HaBYaHHA (I3MKH; NPUIOMU 1 METOAM OpraHizauii KJIACHOTO KOJIGKTUBY JUIs peastizaiii
3aBlaHb, fAKI BHU3HAU€Hl MPOrpaMoOl0; OCHOBHI HAyKOBO-TIEJAroriyHi MiAXOAW; METOAUKY
BUKOPUCTAHHS aJITOPUTMIYHUX NMPHUHOMIB po3B’sI3yBaHHS (PI3MUHUX 33]a4 Ta €BPUCTUYHUX CIOCOOIB
MONIYKY PO3B’SA3KIB MPAKTUUYHUX OIKUTTEBUX TPOOJIEM; BOJOMITU EKCIEPUMEHTATOPCHKUMU
KOMITIETEHTHOCTSIMU; METOJTUKOIO C(OPMYBAHHS il pO3BUTKY B YUHIB €KCIIEPUMEHTATOPCHKUX BMIiHb I
JOCITI THUIIPKUX HaBHYOK, YMIHHSI OMUCYBATH W OIIHIOBATH Pe3yJbTaTH CIIOCTEPEIKEHbD, TUIAHYBATH W
IPOBOJUTH JOCHIIN Ta EKCIEPUMEHTANIbHI JOCTIKEHHs, 3iHCHIOBAaTH BHUMIpPIOBaHHS (I3UUYHUX
BEJIMYMH, pOOWUTH Yy3araJlbHEHHS U BHCHOBKM; VSBJICHHAM 0po (I3UYHYy KapTHHY CBITY;
3arajibHOKYJIbTYPHOIO KOMIIETEHTHICTIO, 3710pOB’s130€pexKyBaTbHOIO KOMITETEHTHICTIO,
1H(OpMaLIfHO-KOMYHIKaIIHOI0O KOMIETEHTHICTIO, KJIIOYOBOIO KOMIETEHTHICTIO, KOMYHIKaTHBHOIO
KOMIIETEHTHICTIO, MDKIPEJIMETHOIO KOMIIETEHTHICTIO, MPEIMETHOIO (Hi3UYHOIO KOMIIETEHTHICTIO,
COITIAJTbHOIO KOMIICTEHTHICTIO;

ymimu:

030poroBaTH Y4YHIB BU3HAUeHWMH Jlep)KaBHMM CTaHAapTOM 0a30BOi 1 TMOBHOI 3arajibHOL
cepenHbol OCBITHM Ta JlepskaBHUM CTaHIAapTOM 0a30BOI CEpeHbOI OCBITH KOMIIETEHTHOCTSIMH;
dbopmyBaTH B y4HIB TiepeadaydeHi MporpaMoro 3HaHHS 1 HAaBUYKH 3 Gi3uKK; popMyBaTH B yuHIB 0a30Bi
¢Gi3uyHi 3HAHHS TPO SBUIIA MPHUPOAU; PO3KPHUBATH ICTOPUYHMN IWIISAX PO3BUTKY (Pi3uKy;



O3HAMOMIIIOBATH YYHIB 13 MISJIBHICTIO Ta BHECKOM BIIOMHX 3apyODKHMX W YKpaiHCHKHX (Di3UKiB;
PO3KpHBaTH CyTh (PyH/IaMEHTAJILHUX HAYKOBUX (DaKTiB, OCHOBHUX IOHATH 1 3aKOHIB (D13MKH, TTOKA3aTH
PO3BUTOK (pyHAaMEHTATBHUX 1/1eH 1 MPUHIMIIB (Pi3UKH; 3aCTOCOBYBATH HAOYTi 3HAHHS B MPaKTHYHIH
JISUTBHOCTI; BUSIBJIATH CTaBJICHHS O JOBKULIS Ha 3acajaX €KOJOTiYHOI KyIbTypH; Ha KOHKPETHHX
NPUKIAJaX TIO0Ka3aTH MPOSBH MOPAIBHOCTI IIOJ0 BHUKOPUCTaHHA HAyKOBOTO 3HAHHA B
KHUTTETISUIBHOCTI JTIOMUHM M TNPUPOAOKOPHCTYBaHHI; ()OPMyBaTh B YYHIB HPUPOJHHYO-HAYKOBY
KOMIIETEHTHICTh K 0a30By Ta BIJMOBIOHI NpeAMETHI KOMIIETEHTHOCTiI sIK OOOB’S3KOBI CKJIaJOBi
3arajbHOl KYJIBTYPH OCOOMCTOCTI 1 PO3BUTKY ii TBOPUOIrO IMOTEHIlIATy; BH3HAYaTH METy, I Ta
3aBJIaHHS IO TEMH Ta YPOKY; aHAJII3yBaTH MPOrPaMH Ta MiIPYIHUKH 3 (I3UKH.

OCHOBHI PO311JIM METOAUKN HABYAHHSA TIPUPOJHNYUX HAYK (PI3UKHN)

Meronrka HaBYaHHS MPUPOJAHMYMX HayK ((i3MKa) sSK IefaroriyHa Hayka. Meta Ta 3aBIaHHS
npupoganunx Hayk (ITH) (¢isuka). Meroanka HaB4YaHHS NOPUPOJHMYMX HAyK (¢i3uka) 5K
nenaroriyHa Hayka. 3ajjadi HaB4yaHHs (i3UKU. AHaJIi3 OCHOBHUX CHUCTEM MOOYAOBU LIKUIBHOTO KypCy
¢izukn. AKTyanpHi Ipo0OJIeMHu METOIMKH HaBYaHHSA (DI3MKH HA Cy4aCHOMY €Talli pO3BUTKY (i3HMYHOI
ocBiTh. @Di3uka K HaBYaJIBHUN npeaMmer. 3MICT 1 CTPYKTypa Kypcy QI3UKH cepeaHboi
3arajibHOOCBITHBOT MKOIH. DyHHameHTanbHi (i3WyHI Teopii SIK OCHOBa 3MICTY 1 CTPYKTYpH
HIKITBHOTO Kypey (izuku. 3B’A30K HaBUaHHS (PI3UKH 3 BUKIAJAHHIM IHIIMX MpeameTiB. [HTerpoBani
KypcH. ICTOpHKO-METOAMYHIIA aHaNi3 CTAHOBJICHHS T4 PO3BUTKY BITUM3HSHOI METOJUYHOI JIITEpaTypH
3 (i3HKH.

JIMgakThdHI Ta TCHUXOJOTIYHI OCHOBH HaBYAaHHS NPUPOAHMYMX Hayk (Pizuka). Meroau
HaBYaHHS MpUpoAHMYUX Hayk (¢i3uka). HopmatuBHi mokymenTtn (epkaBHuil cTaHAapT), IO
BU3HAYaIOTh BUMOTH JIO OCBIYEHOCTI YYHIB OCHOBHOI 1 CTapmioi mkosd, Ta 3akoH Ykpainu «IIpo
ocBiTY». HaykoBo-menaroriydi miAXOAM Y NeAAroriyHiid JisuibHOCTI. Peamizamis IuAakTHUYHUX
NPUHIUINB y mpoueci HaB4aHHsA (i3uku. llcuxonoro-aumakTudHi OCHOBH ()OpMYBaHHS B YYHIB
¢Gi3n4HMUX TOHATH. PO3BUTOK MucIeHHs ydHiB. @OpMyBaHHsS BMiHb 1 HABHYOK Y4YHIB. AKTHBI3allis
Mi3HAaBAJIbHOI JAISUIBHOCTI y4yHIB Ha Yypokax ¢isuku. [IpoOGnemuHe HaBuanHs ¢i3uku. [lnanu
y3aranbHoouoro xapakrepy (IIYX) ans BuB4ueHHs (i3MUHUX SBMII, BEJIMYWH, 3aKOHIB, TEOpiH.
BusnauenHns 1 knacudikaiis MeToqiB HaB4aHHs. HoBi iHpopMaliiiHi TexHoorii HaByaHHsI. MeTton
IPOEKTIB.

®opmu oprasizallli HaBUaJIbHUX 3aHATh 3 NMPUPOAHMUYMX HayK (Pizuka). Dopmu opranizamii
HaBYAJIbHUX 3aHATH 3 (PI3UKU: TUIU 1 CTPYKTYpa YPOKIB 3 (i3UKU; CUCTEMA YPOKIB (Pi3UKH; BUMOTH 10
Cy4yacHOro YypoKy (I13MKH; HaB4allbHI KOH(epeHLii. AHami3 ypokKy 3 (i3uku 1 HOpAIOK HOro
oOroBopeHHs. Bumoru 110 po3knany.

[InanyBaHHs poOOTH BUMTENS NMPUPOAHMUMX HAyK (¢i3uka). BusHaueHHs OCHOBHUX 3aBIaHb
HaBYaHHSA (I3MKH Yy MEPCIEeKTUBHOMY Ta pIYHOMY IIaHi poOoTu mKkonu. PobGora MeToauMuHOrO
o0’enHaHHA  y4yuTelniB  npupoaHuyoro  mnpodimo. IlnanyBanHs  poOOTH  METOAMYHOTO
00&apos;eJTHAHHS ~ YYUTENIB NPUPOJHUYOTO UM  MPUPOJHHUUO-MATEMATUYHOTO  KOMILIEKCIB.
BpaxyBaHHs miaHy poGoTH pailOHHOTO, MICBKOTO METOJIUYHOTO 00&apos;eJHAHHS YUUTENIB (DI3UKH.
HaykoBo-meToauuna pob6orta yuurens ¢isuku. KanennapHo-tematnuHe IutanyBaHHs. Iloypoune
rianyBaHHs. [nanyBanHs caMmocTiifHOi poOoTH y4HIB. OCBITHE cepefoBHILE 3 (i3UKH, BUIU OCBITHIX
cepeioBUIll 3 (i3UKU (EKCIEPUMEHTATOPChKE, XMapo Opi€EHTOBaHE, OUTIHIBAaIbHO OPIEHTOBAHE).
®i3uuHnii KabiHeT: poboue Micue yuutens y (izuuyHoMmy KaOiHeTi; (opMyBaHHS ITUTaHY poOOTH
¢iznyHoro kabiHeTy, opraizamis Mno3akiacHoi poboTu y ¢izuuHoMy KaOiHeTi; (QopMyBaHHS
610710TeKH PI3UYHOrO KaOIHETY.

Judepenmianis Ta IHTerpamis HaBYaHHSA NpUPOAHMYMX Hayk (¢pizuka). dudepenuiaris
HaBYaHHs (13UKHU. [HTErpallist OCBITHHOTO MpoIiecy 3 NpUpoAHUYMX HayK. [lemaroriuna JOUUIBHICTS i
MoxuuBi opmu audepenuianii HaBuaHHS. PakyabTaTUBHI 3aHATTS: 3MICT KYpCIB 1 METOAMKA
nposeneHHs. [lornubiene BUBYEHHS PI3UKH.

[To3aypouna po6ota 3 npupoaHUUnX Hayk ((pi3uka). 3HaAYEHHS 1 OCHOBHI (POPMH M03aypOUHOT
po6otu. IlpuHnunu opranizaiii mozaypouHoi poOoTu. I'ypTok — OcCHOBHa ¢opMa I03aypOUHOi



pobotu. Beuopu ¢izuku 1 TexHiku. TBOpui KOHKypcu. UHMTaHHS YYHSAMH HAyKOBO-TIOMYJISPHOI
miteparypu. Oi3uyHUN JTEKTOPIMH.

Hapuanpuuii (i3muHMil ekcriepuMeHT, WOro CTpykKTypa i 3aBnaHHs. CucTremMa TUAaKTUYHHX
3aco0iB 3 mpupoaHnuux Hayk ((pizuka). IKT B ocBiTHBOMY Tpolieci 3 TPUPOAHUYHMX HAYK ((i3HKa).
HaBuanbauii Qi3nuHuil eKCIepUMEHT 1 Woro crpykrypa. Cucrema i 3amadi HaBYaJIbHOTO (PI3UUHOTO
ekcriepuMeHTty. JleMoHcTpamiiinuii  excriepumeHnT.  (JlemoHcTpaniiiauii  ekcriepuMeHT. OCHOBHI
METOAMYHI BHMOTHM JI0 JEMOHCTpAaIlifHUX JOCHigiB. MeToauka, TeXHIKa 1 TEXHOJIOTii
JEeMOHCTpaiiHuX AocaifiB. Jlorpumanns TexHiku O0e3neku mpartii.) @poHTanbHI J1abopaTopHi poOOTH
1 ¢izmunuii mpaktukym. JomamHi gochimm 1 cnoctepekeHHs. KoMIUleKCHE BHKOPHCTaHHS
TUIAKTUYHUX 3aco0iB Ha ypokax (izuku. TexHiuHi 3aco0u HaB4aHHSA. DI3MYHUN KaOIHET: cHucTeMa
fioro oOnanHaHHS, TMOJMOXKEHHS Tpo (i3UUHUN KabiHET, CaHITapHO-TITi€HIYHI YMOBH HOTO
obopmiieHHS Ta 03700JCHHS, NpaBWIa TEXHIKM Oe3NeKu; MpaBuiaa Kiacudikaiii MpuiaaiB Ta
oOnagHanHa (i3nyHOrO Kabinety. Meroauka BUKOHaHHS JJabopaTopHHUX poOiT y 7-9 kiacax (1. Micue
nabopaTOpHUX POOIT y CHUCTEMI MIKUIBHOTO (DI3WYHOTO EKCIepuMeHTy. 2. MeToauka 1 TexHika
HiATOTOBKU J1a0OpPaTOpHUX POOIT M0 BUKOHAHHS Yy4YHSAMH JociimkeHb. 3. Dopma IHcTpykuii 1o
naboparopHoi pobotu. 4. @opma 3BITYy Y4HS 3 BHUKOHAHHA JabopaTtopHoi poboTH. 5. PpoHTanbHI
naboparopHi pobotu 1 Meroamka ix BUKOHaHHS. 6. OIIHIOBaHHS pe3yJbTaTiB BUKOHAHHS
nabopaTOpHUX POOIT.)

3anmaui 3 mpupoaHUYKNX Hayk ((izuka). Di3zuyHi 3a7a4i K 3aci0 HABYAHHS 1 BHXOBaHHS YJHIB, 1X
Miclle B OCBITHbOMY Ipoueci. Buau 3amad 1 criocobu ix po3p’s3yBaHHs. HaBuaHHsS po3B’s3yBaHHIO
3a1a4. AHAJITHKO-CHHTETHYHUN METOJ| pO3B’sI3yBaHHS (I3WYHHMX 3a/4a4. AJITOPHUTMIYHI MPHHOMH
PO3B’s3yBaHHs 3a/1ay.

Oprani3artisi caMOCTiifHOT poOOTH y4HIB 3 NpUPOAHMYMX Hayk ((¢izuka). Bumm camocTiitHol
pobotu yuHiB Ha ypoui. CamocTiiiHa poboTa y4HiB 3 mipy4yHUKOM. JloMariHs camocTiiiHa poboTa
yuHiB. [Tozaypouna po6orta 3 ¢i3zuku ta popmu ii mpoBeaenns. Ekckypcii 3 ¢izukm.

KouTponb 3HaHb 1 BMiHb y4HIB 3 NpUPOAHMYUX HayK (¢izuka). MeToau i ¢opMu KOHTPOIIIO.
YcHuit 1 nucbMoOBHH KOHTposb. [lepeBipka eKCIepHMEHTAaTOPChKUX KOMIeTeHTHocTel. Tectu.
Ex3amen 3 ¢izuku. BusHadueHHs piBHSA chopMOBaHOCTI KoMIeTeHTHocTel yuHiB 3 ¢izuku. 3HO sk
dbopma KOHTPOJTIO.

VY3aranbHeHHs 1 cucTeMaTH3allis 3HaHb 3 IPUPOAHNYMX Hayk ((izuka). PopMyBaHHSI HAYKOBOTO
cBiTOorsAAy yuHiB. Di3uyHa KapTUHA CBITY. Y3arajbHIOIOUl YPOKH 3 (PI3UKH.

Mertonrka HaBuaHHS (i3UKM B OCHOBHiM mikoii. IIpormeneBTuka Ta 0COOIMBOCTI BUBYEHHS
¢13uku B 7 kjaci. AHami3 CTPYKTYpH 1 3MICTY Kypcy (I3MKM OCHOBHOI HIKOJIM (0COOJIMBOCTI
CTPYKTYPHO-JIOT1YHOTO aHami3y). EnemMeHTH MoneKynspHO-KIHETMYHOI 1 €JIeKTPOHHOI Teopii Ta ix
BUKODUCTAHHA JMJI1 TOSCHEHHA (13MuHuX sBUIL. DopMyBaHHS MOHATTS (PI3UYHOI BEIUYUHHU.
3aranbHUM MiAXiT A0 BUBYEHHS (DI3UYHMX BENWYMH. Y3aralbHEHHs 3HaHb YYHIB NP0 BEJIHYMHU.
Amnani3 niapyunukiB 3 [Ipupono3nascTsa 3a 5 Ta 6 Kiacu.

[Tepuri ypoxku 3 ¢izuku B 7 knaci. OcobnauBocTi ix nmpoBeaeHHs: «Beryn. Di3uka sk HaBUATbHHMA
npenMer y mkoii. Dizuuynuii kabiHer Ta Woro oOnanHanHA. [IpaBuna Oesneku y (izuyHOMy
ka0iHeTi». HaykoBo-MeTOAMYHUN aHAali3 OCHOBHUX MOHSATH po3ainy. OcOOIUBOCTI €KCIIEPUMEHTY 3
TemMu. Meronuka BUBUEHHS po3nauty 1. «®Pi3uka sk mpupoaHunya Hayka. [li3HaHHS mpupogu» B 7
kiaci. HaykoBo-MeToMUHUI aHai3 OCHOBHHUX MOHATH po3AlTy. @OpMyBaHHS YSBJIEHb PO METOAU
HAayKOBOTO Tmi3HaHHA. (OCOOJMBOCTI EKCIEPUMEHTY 3 TeMH. MeToAauka HaBYaHHS po3auty 2.
«MexaniyHuid pyx» y 7 kiaci. HaykoBo-MeTOAMYHMI aHalli3 OCHOBHHMX MOHATH PO3JLTY. 3araibHi
0COOJIMBOCTI BUBUEHHS TeMHU «MexaHI4HUI pyx». MeToanka BUBYEHHS TeMU «MexaHIuHul pyx» y 7
kiaci. @opMyBaHHS MOHATTS MEXaHIYHOTO PyXy 1 HOro BiJTHOCHOCTI. XapaKTepUCTUKU MEXaHIYHOTO
pyxy. Bunm mexaniyHux pyxiB, rpadiku BuAiB pyxy. BuBueHHs nuTaHb 00epTOBOro pyxy Tiia.
BuBueHHs mUTaHb KOMUBAJIBLHOTO pyXy. OCOOIMBOCTI €KCMEPUMEHTY 3 TeMH. MeToanKa HaBYaHHS
posainy 3. «B3aemogmis tin. Cunay» y 7 knaci. [IponeneBtuka BuBYeHHS po3ainy «B3aemomis Ty y 7
kiaci. CTpykTypa 1 0coOIMBOCTI 3MICTY po3aiay. BuBueHHs B3aeMonii Til Ta ii XapakTepUCTHUK.
Brenenns monsTh iHepiii, macu, cui. MomeHT cuim. [Ipocti mexaHismu: Baxkeni, Omoku. Cumna
npyxHocti. BumipioBanHs cui. 3emHe TspkiHHA. Bara Tima. Cuna tepra. Tuck piguH 1 rasis.



ATMmochepHuit TUCK. ApxiMenoBa cuia. MeToauka HaB4aHHS po3ainy «Pobota i eHepris» y 7 kiaci.
CtpykTypa 1 0coOauBOCTI 3MicTy po3airy. @opMyBaHHS MOHATh MEXAHIYHOI POOOTH 1 MOTYKHOCTI Ta
OIUHMIB iX BuMiproBaHHA. Enepris. KiHeTnyna 1 moTeHmianbHa eHEpria. 3aKoH 30epeKeHHS
MexaH14Hoi eHeprii. Mammnau 1 mexanizmu. [Ipocti mexanizmu. KK/, «3010Te npaBuiio» MexaHiku.

Metoauka HaBYaHHS MPUPOAHMYMX HayK ((pizuku) y 8 kmaci. OcoGumBocCTi peamizarii 3acaj
HoBoi ykpaiHCbKOT IITKOIH T Yac HaBYaHHS (I3UMKKA B OCHOBHiHM mikoJi. [liHHICHI opieHTHpH 6a30BO1
cepenHboi ocBiTH. KOMIeTeHTHICHUI MOTEHLIan NpUPOAHUYOI OCBITHROI raiy3i Ta 0a30Bi 3HAHHS.
KoMmeneHTHiCHUH OTEHITIaN Kypey (i3UKH OCHOBHOI IMIKOJHK. 3MICT 1 CTPYKTypa Kypey ¢izuku y 8-9
KJI. 3MICT HaBUAJIBHOTO Marepialy MKUIBHOTO Kypcy (isuku y 8-9 ki. Jlep:kaBHI BUMOTH 10 PIBHS
3arajJbHOOCBITHROT MIJATOTOBKH y4YHIB Y 8-9 Ki1. 3aranpHi MiIX0AU 10 OpraHi3aiii OCBITHBOTO MPOIECY
3 ¢pi3uku y 8-9 k1. OcoONMMBOCTI MOCTAHOBKU HABYAILHOTO (DI3MYHOTO €KCIEpUMEHTYy y 8-9 Kiaci:
Miclle 1 poJb JIabopaTopHUX poOIT y Kypci ¢izuku 8-9 ki1.; iXHIM 00cCAT Ta 3MICT, METOIUKa
(dopMyBaHHS EKCIIEPUMEHTATOPCHKUX KOMIIETEHTHOCTEW B y4YHIB Npu HaBuaHHI ¢izuku y 8-9 xi.;
npaBuJjIa TEXHIKK Oe3IekH y kKabiHeTi Gi3uku. MeTonauka HaB4aHHS po3auTy «TerioBl sBHIa» y Kypci
¢izukn 8 xmacy. IlporeneBTMka BHBUYCHHS TEIUIOBMX SIBHIN y Kypci (i3uku 8 kiacy. 3araibHi
3ayBa)K€HHS JI0 BUBUEHHs po3auly «TemioBi sBuia». MeTronnka HaByaHHsS y 8 KJlacl MOHATB: pyX
MOJIeKyJ 1 TerutoBwii craH Tina. Temmeparypa. Tepmomerpu. Temneparypra mkama. TemmoBa
piBHOBAra; 3aJIeXKHICTh pO3MIpiB (I3UUHUX T BiJ] TEMIIEpaTypH; arperatHi cTaHu pedyoBUHU. Di3nyHi
BJIACTUBOCTI TBEPAWX T, PiAMH 1 Ta3iB; BHYTpimHA eHepris. CrnocoOu 3MiHM BHYTPIIIHBOI e€Heprii
Tina. Bumu TemmooOminy. Kinbkicte  Temnmotu. Po3paxyHOK — KUIBKOCTI  TEIUIOTH — NPHU
HarpiBaHHI/OXOJIO/PKCHHI Tia; KpucTamiyHi Ta amopdHi Tina. Temmeparypa minasieHHs. Po3paxyHok
KUTBKOCTI TEIJIOTH TP IUIABJICHHI/TBEpJHEHHI TiJ; MapOyTBOPEHHS 1 KOHAeHcalis. Po3paxyHox
KUJIBKOCTI TEIUIOTH TpH NapOYTBOPEHHI/KOHAEHcamii; kumiHHsA. Temneparypa kumiHHsS. PiBHSHHSA
TEIUIOBOrO OanaHcy. 3ropaHHs najauBa. Po3paxyHOK KiIBKOCTI TEIJIOTH BHACIIJIOK 3rOpaHHs MaJIMBa.
Terutosi neurynu. [Ipuaiun aii rermosux neuryHiB. KKJ] TemmoBoro apuryna. MeToanka HaB4aHHS
po3niny «Enexktpuuni sBuma. Enextpuunuii ctpym» y kypci ¢isuku 8 xmacy. IlpomeneBtuka
BHUBUEHHS €JIEKTPUYHUX SBULL Y Kypcl (i3uku 8 kimacy. 3araibHl 3ayBaK€HHs 10 BUBUEHHS PO3JALTY
«Enexktpuuni sBuma. Enektpuunuii ctpym». Metoanka HaByaHHA y 8 Kilaci HMOHATh. EnexTpuuHi
apumia. Enexrtpusamis Ttin. Enextpuunuil 3apsia. JBa poau enekTpuUYHMX 3apsnuiB. Bsaemomis
3apsypkeHux Tifd. 3akoH KynoHa. 3akoH 30epexeHHs elNeKTpUYHOro 3apsany. Enexkrpuune moe.
Enextpuunuit crpym. [lii enextpuuHoro ctpymy. lIpoBingHUKH, HaAmiBIOPOBIIHUKH, H1€JIEKTPUKU.
Crpym y Meranax. /[xepena enekTpuyHOro crpymy. EnekrpuuHe xojio Ta HOro OCHOBHI €J1€MEHTH.
Cuna ctpymy. Ammnepmerp. Enextpuuna nHamnpyra. BoabTmerp. EnexTpuunuii omip. 3ajiexHICTb
OTopy MpPOBIJHUKA BiJ HOro JOBXKHHHM, IUIOLII mepepizy Ta marepiany. Peocratu. 3akon Oma s
ninsakn  kona. IlocmimoBHe W mapanienbHe 3’€QHAHHS MPOBIMHUKIB. PobOoTa ¥ MOTYXHICTB
eJleKTpuyHOro crpymy. 3akoH Jlxoyns—Jlenna. EnexktponarpiBanbHi npunagu. IIpupoga
€JIEKTPUYHOTO CTPYMYy B pPO3YMHAX 1 poO3ILIaBax eJeKTpoiiTiB. 3axkoH dapanes mjisa eneKTpoIi3y.
Enextpuunuii ctpym y razax. besneka mroauHu mij yac poOOTH 3 €IEKTPUYHUMHU TNpHIaJaMu H
MIPUCTPOSIMH.

Metoarka HaBYaHHS NMPUPOJHUYMX HayK (¢izuku) y 9 xmaci Meronuka HaBYaHHS PO3JLTY
«MarniTHi sBuma» y kypci ¢isuku 9 knacy. IlponeaeBTrka BHBUEHHS MarHiTHHX SIBHILI Y Kypci
¢izukn 9 knacy. 3aranbHi 3ayBakKeHHS 10 BHUBYEHHSA po3aily «MarHiTHi sBUIIa». MeToauka
HaBuaHHA y 9 kiaci moHsTh. MarnitHi siBuma. Jlocming Epcrena. MarnitHe mone. MaraiTHe mone
IPOBIAHMKA 31 cTpyMOM. Jlis MarHiTHOTO IMOJISt Ha MPOBITHUK 31 CTPYMOM. [HAYKIIiSl MarHiTHOTO MOJIA.
Cuna Awmmepa. MarHiTHI BIaCTHUBOCTI PEYOBHMH Ta iX 3actocyBaHHsS. ['imoreza Ammepa. Ilocriiini
MarHiTH, B3a€MOJis MarHiTiB. MarnitHe mone 3emii. Enextpomarnitu. MarHiTHa JeBiTallis.
EnexrponBurynu, ryqHomoBli. EgexkTpoBUMIpIOBaibHI NpHiIaau. SBUILE €1eKTPOMArHiTHOI 1HYKIII.
Hocniqn  @apanes. [HIykuiiHUN eneKTpUUHUM cTpyM. ['eHepaTopu I1HAYKIIHHOTO CTpyMy.
[TpomuciioBi xepena eneKTpudIHoi eHeprii. MeToauka HaBuaHHS po3/iny «CBITIOBI SBUIA» y Kypci
¢izukn 9 knacy. IlpomeneBTHKa BHBUEHHS CBITJIOBHUX SIBHIL y Kypci ¢(izuku 9 kiacy. 3arajibHi
3ayB@)KECHHS JI0 BUBUCHHS po3auly «CBITIOBI siBUIa». MeToauka HaB4YaHHSA y 9 Kiaci MOHSTH.
Ceitnosi sBuma. IIBuakicTs momupeHHs cBiTia. CBITIOBHI NpOMiHb. 3aKOH MNPSMOJiHIHHOTO



nomupeHHs cpitina. CoHsYHE Ta MicssuHe 3aTeMHeHHs. BinOuBanHs cBiT/Ia. 3aKOH BiIOMBaHHS CBITIA.
[Tnocke m3epkano. 3aJOMIICHHS CBITJIa HA MEXI1 MOIUTY IBOX CEpeIOBHUII. 3aKOH 3aJJOMJICHHSI CBITIIA.
Posxiramanns Ou10ro CBiT/Ia HA KOJBOpH. YTBOpeHHs KonbopiB. JliH3u. OntuyHa cuina i GokycHa
BijicTaHb JiH3U. DopMynia TOHKOI JiH3U. OTpUMaHHs 300paKeHb 3a JOMOMOTOor0 JTiH3u. Halnpocrimti
ontuyHi npunaau. Oxymnspu. Oko sk onTuuHUi npuiaa. 3ip 1 6aueHHs. Bagu 30py Ta X KOpEKIIis.
Meronuka HaBuYaHHS po3ALTy «MexaHiuHI Ta €JIeKTPOMAarHiTHI XBWI» y Kypci (izuku 9 kiacy.
[IponeneBTiKa BHMBUEHHS XBWJIBOBHX HPOIECIB y Kypci ¢izuku 9 kiacy. 3aranbHi 3ayBakeHHS 10
BHUBYCHHS po3auTy «MexaHI4HI Ta eJIeKTPOMArHiTHI XBWIi». MeToauka HaB4aHHS y 9 Kiaci MOHSTS.
BuHUKHEHHS 1 TMOMIMPEHHS MEXaHIYHUX XBWUJb. 3BYKOBI xBwii. IIIBHAKICTH MOIIMPEHHS 3BYKY,
JIOBKMHA 1 4acTOTa 3BYKOBOI XBMJI. ['y4HicTh 3BYKy Ta BHUCOTa TOHY. IH(pa- Ta yJabTpa3ByKH.
EnexrpomaruiTHe moje 1 enekTpoMmarHiTHi XBwii. LIIBHAKICTH MOIIMpEHHS, AOBXHHA 1 4YacToTa
€JIEKTPOMArHiTHOI XBUJII. 3aJIe)KHICTh BJIACTUBOCTEH €JIEKTPOMAarHiTHUX XBWIb BiJ yactoTu. lllkama
€JIEKTPOMArHITHUX XBWIb. Di3MYHI OCHOBHM Cy4acHHUX O€3pOTOBHX 3ac00iB 3B 3Ky Ta KOMYHIKAIIii.
Meronuka HaB4yaHHsa po3auly «®Pizuka aroma Ta aToMHOro snpa. Pi3MuHi OCHOBM AaTOMHOL
eHepreTukn» y Kypci ¢isuku 9 knacy. [IponeaeBruka BUBYeHHS (Di3MKH aTOMa Ta aTOMHOTO SIpa y
Kypci izuku 9 kiacy. 3araibHi 3ayBaKeHHsI 10 BUBYCHHS po3/ainy «Di3uka aToMa Ta aTOMHOTO sJIpa.
@Di3UyHI OCHOBM aTOMHOI CHEpreTHKW». Metoauka HaB4YaHHS y 9 kiaci moHsATh: CydacHa MoJenb
atoma. Jlocmigu Pesepdopna. IIpoTroHHO-HEHTpOHHA MOjeNnb sapa aroma. SxepHi cuiau. [3oTomw.
Buxopucranns i3oromis. PagioakTuBHICTE. PamioakTHBHI BUIPOMIHIOBaHHS, IXHS (i3udHa MPUpOaa i
BiactuBocTi. [lepion miBpo3nanay pagioHyKIiaa. Wonizamiiina mis Pal0aKTUBHOT'O BUIIPOMIHIOBAHHSI.
[pupogumii pagioaktuBHUi ¢GoH. [lo3umerpu. biomoriuyna ais pagioakKTUBHOTO BHIPOMIHIOBAHHSI.
[MToain Baxkux snep. Jlanurorosa sijepHa peakiis noainy. SaepHuii peakrop. ATOMHI €JIeKTPOCTaHIII].
AtomHa eHepretnka Ykpaiau. Ekojoriuai mpobiemMu aTOMHOT €HepreTHKU. TepMosepHi peakilii.
Enepris Conus it 3ip. Meronuka HaB4aHHs po3ainy «Pyx 1 B3aemofis. 3akoHU 30epekeHHs» y Kypci
¢izuku 9 knacy. IlpomneneBTrKa BUBUEHHS MOHATH «PYX» Ta «B3a€MOJIisD» Ta 3aKOHIB 30epeKEHHS Yy
Kypci ¢i3uku 9 kinacy. 3aranbHi 3ayBaK€HHS /0 BUBYEHHS po3auly «Pyx 1 B3aemonis. 3akoHU
30epexkeHHs». MeTtoauka HaB4aHHS y 9 kiaci moHATh: PiBHOmpuckopeHuil pyx. IlpuckopeHHS.
I'padiku mpsSMONIIHIHHOTO PIBHONMPHUCKOPEHOTO pyxy. IHepuianbHi cHUCTEMM BIATIKY. 3aKOHH
HeroToHa. 3akoH BcecBITHBOTO TsDKIHHA. [IpuckopeHHs BUIbHOTO maAiHHs. Pyx Tina mig Ai€ro cuin
TSOKIHHA. Pyx Tina mij Ji€ro KiUibkoX cuil (y BEPTUKAJIbHOMY Ta TOPU3OHTAIBHOMY HampsiMax 1 MO
noxwiii miuomuH1). Bzaemonis Tut. Immynsc. 3akon 30epexxeHHs iMnynbey. PeaktuBuuil pyx. ®i3uyHi
OCHOBH PaKeTHOI TeXHIKH. JIOCATHEHHS! KOCMOHABTUKH. 3aCTOCYBAaHHS 3aKOHIB 30epeXeHHs eHeprii i
IMIIyJIbCYy B MeXaHIYHMX sBuliax. dyHaaMmeHTanbHI B3aeMojii B mpupoal. Mexi 3acTocyBaHHS
¢i3nyHMX 3aKOHIB 1 Teopiil. DyHIaMEHTaIbHUN XapakTep 3aKOHIB 30epexeHHs B mpuponi. [IposBu
3aKOHIB 30€peXKEHHS B TEIUIOBUX, €JIEKTPOMArHITHUX, SACPHUX sBUIIAX. EBomronis (i3MuHOT KapTUHU
cBiTY. BruiuB ¢i31ukM Ha cycnijibHUM PO3BUTOK Ta HAYKOBO-TEXHIYHHMNA IIpOrpec.

CIIMCOK PEKOMEHJIOBAHOI JIITEPATYPH
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10. Pumkesud I1.A. 36ipHuk 3amau 3 ¢izuku g 9-11 kmaciB cepenaboi mkonn. / PumkeBnd
IT.A. — [14-te Bua.] M.: IIpocsemenue, 1992. 224 c.
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KJITY im. B.Bunnudenka. 116 c.

12. CapoBuit M.I., Bokotrpy6 B.Il.,, Tpudonoa O.M. Bubpani mnuTaHHs 3araibHOi
METOJIUKH HaBYaHHS (i3UKH: HaBY. IOCIOH. [1s cTya. ¢.-M. dak. Buml. rmes. HaBd. 3akiL. | KipoBorpan:
IIT «IOIT «ABanrapay», 2013. 252 c.

4.2. METOJUKA HABUAHHS MIPUPOJHUYNX HAYK OCHOBHOI IIKOJIN
(XIMIST)

3a nporpaMoro Kypcy MeTOMKH HABYAHHS MPUPOJIHUYUX HAYK (XiMil) CTYyJIeHT NOBUHEH

3Hamu.

OCHOBHI IIOJIO)KEHHSI KOHLEMNIIi HaBYaHHS Y4YHIB XIMIi Yy Cy4YaCHMX 3aKjajax 3arajibHoi
CepeIHbOT OCBITH; 3MICT Ta 3aBJJaHHS HaBYaHHA XiMil y 3aKjajjax 3arajbHoOi cepelHbOi OCBITH; TUIIH 1
CTPYKTYPH HaBUYAIBHUX 3aHATH 3 XIMii; BUJIIB MIKUIBHOTO XIMIYHOTO €KCIEPUMEHTY, METOJIUKH HOTro
NPOBE/ICHHS 1 OLIIHIOBAaHHS; KJacH(]ikalliio METO/IB 1 3aC001B HaBYaHHS Y4YHIB XiMii; 3MICT IIKUIBHUX
HIJPYYHUKIB 1 IpOrpaM 3 XiMii; BAMOTH MIKUIBHUX IPOrpaM J0 MOBHUX 3HaHb, YMIHb Y4YHIB; €TalH
dbopMyBaHHS HAWBXIMBIIIKUX XIMIYHHX MOHATH; ICHYIOUYl METOAMYHI MiAXOAU J0 HABUAHHS KIJIACiB
HEOpraHIuYHUX Ta OPraHIYHUX PEUYOBHUH.

ymimu:

BH3HAUaTH 1IUJII HABYaHHSA TEMH Ta YpPOKY; 3/1HCHIOBATH METOJWYHHUI aHali3 TEMH Ta OKPEMHUX
HaBYAJIbHUX 3aHAThH; IUIAHYBAaTH BHOIp METOAIB Ta 3aco0iB HaBYaHHS; MPOTHO3YBATH pE3yJIbTaTH
HaBYaHHS Y4YHIB XiMii Ha ©0a30BOMY piBHI; pO3pOOJISATH IJAHU-KOHCIIEKTH HABUYAJIbHHMX 3aHATb,
M03aKJIACHUX 3aXOJiB; OpPraHi30BYBaTH HaBYaJbHY JISUIbHICTh Y4HIB; (OpPMYBaTH B Y4HIB HayKOBHUH
CBITOTJISIT; BUXOASIYM 3 METH Ta 3aIUIAHOBAHWX PE3yJbTAaTiB HaBUAHHS, CTPYKTYpPYBAaTH HaBYATHHHMA
Mmarepiajl; BCTAHOBIJIIOBATH Ta peali30ByBaTH MIKIPEAMETHI Ta BHYTPIIIHbO-TIPEIMETHI 3B’S3KH;
(GbopMyBaTH MUCIICHHS YUIHIB.

OCHOBHI PO3I1JIM METOJAUKU HABYAHHSA XIMII
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CTpykTypa 3MicTy MeTOAUKHN HABYaHHA XiMil K Haykw, ii metogoaoria. Koporka
1CTOPist PO3BUTKY METOJIMKH HABUAHHS XiMii. [1es1 €THOCTI OCBITHHO1, BUXOBHOI 1 pO3BUBAOYO1
¢yHKUIi HaBYaHHA K Beaydya B Metonuui. [loOymoBa kypcy. dopmMu HaBYaHHS METOIMIIL
HaByaHHA. CyyacHl npoOieMH HaBYaHHS 1 HaBYaHHs XiMii. 3MICT mpeaMeTy Ximii. Icropuuni
MepeyMOBH CTAHOBJICHHS 1 PO3BHUTKY XiMii SK MpeaMeTy B cepenHid mkoumi. Komriekc
YUHHUKIB, 110 BU3HAYAIOTh BiAOIp 3MICTY MpeaMeTy Ximii 1 AMJAKTAYHI BUMOTH JO HBOTO:
colllaJIbHE 3aMOBJIEHHS CYCIIIJILCTBA, PIBEHb PO3BUTKY XIMIYHOI HayKH, BIKOBI OCOOJIMBOCTI
YVYHIB, yMOBH pPOOOTH B IIKOJi, OCOOJMBOCTI HaBYaHHSA XiMmii sAK mpodiIo0UYoi 1
HEMpOoQUITIOY0i TUCHUIUTIHKA. [[esKi BITOMOCTI MpO BHECOK B METOJAMYHY HAyKy BUIAATHUX
ximikiB: M.B.Jlomonocosa, I'.I'ecca, [.[.MenneneeBa, A.M.bytiepora, B.H.BepxoBcbkoro,
Ta YKpaiHCbKUX BUeHUX — MeTtoaucTiB: bypuncekoi H.M., JL.II. Bennuko, H.H. Yaiiuenko ta
1H.

[Iporpama sk HOpPMATHBHHI [OKYMEHT, LIO0 perjaMeHTye HaBYaHHS, CTPYKTypa i
METOJMYHUH anapat nporpamu. CUCTEeMHUN MiAX1 A0 BU3HAYEHHS 3MICTY KypCy XiMii 1 Horo
cTpykrypu3anii. [Toka3 Mk HAOYHHMX 3B'I3KIB KypciB Ximii, (pi3uku, 0iosorii — cTBOpEeHHS
iHTerpariiinoro kypcy “Ilpupoao3HaBcTBo”.

Meroan HaBuaHHS XiMmil SIK TearoriyHa cucrtema. [IOHATTS mpo MeToa HaBYaHHS.
B3aeM03B's130k 1 B3a€MOBIUIMB METOJIB HaBYaHHS, IUIC HaBYaHHS, 3MICTy HaBYaHHS.
CroBecHi, HAOYHI, IPAKTUYHI METOJM HaBYAHHS, 1X AUAAKTHYHI 1 METOAWYHI OCOOJHMBOCTI.
Cucremarn3aniss METOJIB HaBYaHHS 3aJIEKHO BIJ] YHUCIa BUKOPUCTOBYBAHMX B HaBUaHHI
OpIEHTHUPIB: JOCHIAHULIBKUHN, MPOOIEMHUHN, MPOrpaMOBaHUM, AITOPUTMI30BAHUH.

3MICT JOCHITHUIIBKOTO HaBYaHHS, Horo opranizaiis. I[IpoGimemMHe HaB4aHHS, HOTO
oco0nuBOCTI. Binbip HaB4albHOrO Martepiany JUisl Oprasi3aiii MmpoOJeMHOro HaBYaHHS.
Peanizariisi criiBBITHOIICHHS "MUTaHHS — 3aBJIaHHS — mpoOsiema’. IrpoBi MeTonM HaBUaHHS.
besnepepBHiCTh HaBYaHHS, METOAM (POPMYBaHHS TBOPYOIO XIMIYHOI'O MUCJEHHS, PO3BUTOK
3110HOCTEH 70 CaMOOCBITH.

Opranizamiiini  ¢dopmu HaBuanHs ximii. [loHSTTS TexHoMOril HaBYaHHS, TeOpPisd
MOETAIHOI'O 3aCBOEHHS 3HaHb 1 BUKOPUCTaHHS ii B Mpolieci HaBYaHHS. YPOK SK OJHA 3
ronoBHUX ¢opm HaB4yaHHS. Knacudikarlis ypokiB 3a HaBYaIbHO- BUXOBHUMH 3aBIaHHSIMU 1
MeToJlaMi HaBuaHHS. Tumm ypokiB, iX ctpykrypa. Herpamumiiiai ypoku. Iliaroroska,
NPOBEJIEHHS, aHaji3 ypoKy. MeToauka mojnayi mMarepiany KpynHuMu Onokamu. [lopiBHSHHS
KJIACHO-YPOYHOI 1 JIEKLIHHO-CEMIHAPChKOi cMCcTeM HaBuaHHs. [HIII GopmMHu HaBYAHHS: JIEKIii,
CEeMIHAPChKI 3aHATTS, MPAKTHYHI 1 JIA0OpaTOpHI POOOTH, caMOCTiiiHa poOoTa, 03aayIUTOPHA
pobota. Po3mozin HaB4anmpHOTO MaTepiany mo pizHMX (opmax HaBuaHHA. OCHOBHI THIH
JeKIi, meTonuka ix mpoBeaeHHS. OCHOBHI BUMOTHM JO IIKUIbHOI Jekiii. JIexuiiaui
JIEMOHCTPAIIHHII EKCIIEpUMEHT, OCOOJIMBOCTI HOro oprasizaiii i mpoBeaeHHs. JIekmiitauii
KOHTPOJIb 32 3aCBO€HHSAM 3HaHb. CeMiHapChKl 3aHATTS B HAaBYaHHI XiMii, iX OCHOBHI THIIH.
MeTtoauka opraHizailii 1 IpOBEACHHS CEMIHAPCHKUX 3aHSTh.

XiMIYHUHN €KCTIEpUMEHT y HaBUaHHI XiMii, Horo Buau. TexHika mabopaTopHUX poOIT MpU
BUKOHAaHHI ekcriepuMeHTy. OCHOBHI MpaBWJia TEXHIKM O€3MeKd Npu HOro BUKOHAHHI.
JlemoHcTpaniiinuii exkcriepuMenT. JlabGoparopHuili mpakTukym, (opMu HOro opraizaiii.
[nnuBiyanbHe 1 rpynoBe BUKOHAHHS J1a00paTOPHUX 1 MPAKTUYHUX POOIT.

Camocriiitna pobota yuniB. CamocTiiiHa po0OoTa Ha ypoli, JeKIii, CeMiHapCHKOMY
3aHATTI, TabopaTopHOMY MpakTuKyMi. CaMOCTiiiHa Mo3aayIuTOpHA poOoTa.

[To3aaynuropHa mi3HaBajgbHA AISUIBHICTH YUHIB, 1 Oprasizaiis — po0oTa 3 miJIpy4yHUKOM,
HaBYAJIbHUMH MOCIOHUKaMH, KOMIT'IOTEPHUMHU HaBYAJIbHUMHU MOCIOHUMKaMH 1o Ximii. dopmu 1
METOAM IMO03aKJIacHOi poOOTH: (PaKyIbTaTUBH, JOAATKOBI 3aHATTS, KyXJ, BEHYOPH, XiMIuHi
oJimMmiaan, eKCKypCii, MKUIbHI 1 CTYA€HTChKI HAyKOB1 CYCIIBCTBA.



3acobu HaB4yaHHA Ximii. 3acoOu HaB4YaHHA Ximii, iX OCHOBHI TUNH. [liZpydHHK XiMii.
Bumoru o 3micty 1 odopmiieHHs TiapyyHHKa. BUMOTH 10 HaBYaJbHHUX TEKCTIB, CIIOCOOHU
OILIIHKM $IKOCTI HaBYaJIbHUX TEKCTIB. O0'eM MipydyHHKAa 1 HABYAJIBHOI'O MOCIOHMKA. AHami3
HOiJPYYHUKIB MHMHYJIMX PpOKIB 1 Cy4YaCHMX MIJIPYyYHHUKIB, BIJNOBIAHICTh IX HaBYaJIbHUM
nporpamMaM. MeToAuKa BBEJCHHS B HaBUAJIbHHUI TpOIEC HOBUX MIAPYYHHKIB. MeToauka
poboTH y4YHIB 3 MiApydyHUKOM. [IpMHIMMKM 1 METOAM TOBTOPEHHS 1 3aKpIIJICHHS 3HAHb.
JlomalHe 3aBaaHHs.

XiMiuHUAIT KaOlHET SAK HaWBaXJIMBIIIUKA 3aci0 HaByaHHi. (OCHOBHI BUMOTH [0
KOMILJIEKTYBaHHs, oQOpMJICHHS, eKCIuTyaTallii kabiHeTy ximii. BigmoBiganpHICTh BHKJIagavya
XiMii 3a Oprasizanilo poOOTH, BUKOHAHHS MNpaBUJ TEXHIKM Oe3neku. TexHIuHI 3acoou
HaBYaHHSI.

@®opMH KOHTPOJIIO 32 3aCBOEHHSIM 3HaHb y4yHIB. KOHTpOIIb 32 3aCBO€HHSM 3HaHb, HOTO
bynkiii. dopmMu TMEpeBIipKU 3HAHb, YMiHb, HABUKIB: MOTOYHUM, MOJAJIBIINNA, MOCTAITHUN
KOHTpPOJb, KOHTPOJbHA pOo0OOTa, KOJIOKBiyM, 3ajik, icnuT. [IpsMuii 1 3BOpOTHHUH 3B'S30K
BUUTENIb — YyuyeHb. Opranizaimisi KOHTPOJIO 3HaHb IIiJi 4Yac 3aHATh, CAMOKOHTPOJb 1
B3aeMOKOHTpOJb. KombiHoBaHi (opmu mnepeBipku. IlporpamoBanmii KOHTpOJb. TecToBi
KOHTpOJIIOIoU1 3aBaaHHs. [lepeBaru 1 HEMONIKKM METOAY BHUOIPKOBHX BiAMOBiaeH. TexHiduH1
3aco0U KOHTPOJII0, KOMITIOTEPHUN KOHTPOb. OIiHKA 1 JIarHOCTHKA SKOCTI XIMIYHUX 3HAHb
yuHiB. OIlIHKa TEOPETUYHUX 3HAHb, BOJIOJIHHS TEXHIKOIO JabOpaTopHUX pOOIT, YyMiHb
BUPINTYBAaTH €KCTIEPUMEHTAJIbHI 1 TEOPETHUYHI 3aBIaHHs, IKOCTEH YCHOI 1 TUChbMOBOI MOBH.

MeTtoka HaBYaHHS OKPEMHUX TEM MIKUILHOTO Kypcy Ximii. DopMyBaHHS MOYATKOBHX
XiMiYHUX TOHATh. CKiaa 1 B3a€EMO3B'SI30K OCHOBHHX IMOYAaTKOBHX TMOHSTHh, METOJHMKA
dbopMyBaHHSI OKPEMHUX TMOYATKOBUX TOHATH Ta BCTAHOBJIEHHS B3a€MO3B'A3KYy MDK HUMHU Ha
NIOYAaTKOBOMY €Talll HaBYaHHS XiMii.

3aBmaHHS HaBYAaHHS OCHOBHHX KJIAaciB HEOPraHIYHHX CHOJYK. XapaKTepUCTHKA
METOJAMYHMX ITiIXOIIB JI0 HABUYAHHS OKCHJIB, OCHOB, KHCJIOT 1 cojieii. DOpMyBaHHS MOHSATTS
PO B3a€MO3B'SA30K MK KJacaMH HEOPTaHIYHHX CIONYK. PO3BUTOK 1 y3aranbHEHHS MOHSTH
PO OCHOBHI KJIACH HEOPTaHIYHUX CHOJYK B MOJAJIbIIOMY BUBYEHHI XiMii.

Mertoauka HaBYaHHS TiepiogundHoro 3akoHy JI.I.MeHmeneeBa: miclie 1 3HA4YCHHS WOTO B
MIKUTBHOMY Kypci Ximii, METOAWYHI MiIXOJU 1O HOro HaBYAaHHS, HABYAHHS TNEPiOAUYHOL
CHUCTEMHU XIMIYHHMX €JIEMEHTIB Ha OCHOBI1 Teopii Oy0BH aToMa.

Meroauka ¢opMmyBaHHS MOHSTH MPO XIMIYHUK 3B'S30K HA OCHOBI EJIEKTPOHHUX 1
eNeKTpUYHUX ysaBieHb. O0'eM Marepiany i MOCHIIOBHICTh HaBYAaHHS. PO3KPUTTS 3aleXHOCTI
BJIACTHBOCTEW PEYOBUH BiJ iX CTPYKTypu. PO3BHTOK MOHATTS MPO BAJEHTHICTh Ta CTYIIIHb
OKHCHEHHS €JICMEHTIB.

Metoauka HaBYaHHs po34nHiB. MicIie 1 3HaUYE€HHS MaTepialy Mpo PO3UYMHH B IIKUTBHOMY
Kypcl XiMii, pO3KPHUTTS MEXaHi3My PO3YMHEHHA. MeToanKa HaBUaHHS KOHIIEHTpALlii pO3UHHiB.
Micruie 1 3HaYeHHSI TeOPii ENEKTPOJITUUHOI JUCOITiallli B MKIILHOMY Kypci Ximii. MeToanuHi
MIIXO0M O HaBYaHHS MPOIIECIB JUCOINAIll] eeKTPOTITIB 1 PO3KPUTTS iX MpUUHH. POo3KpUTTS
MEXaHi3MIB TUCOIIIaIil peYOBHH 3 Pi3HOIO OYI0BOIO.

Metonuka HaBYaHHS 3aKOHY 30€pEeKCHHsI Macu PEUOBUHH, CTAJOCTI CKJIaay, 3aKOHY
ABorazipo. JIMAakTH4HI MOKJIMBOCTI XIMIYHOTO €KCIIEPUMEHTY MpPH BUBYEHHI LIUX 3aKOHIB.
AKTHBI3alliI HABYAIBHOI JISUTBHOCTI IIKOJSPIB 3 METOK CBIJOMOTO 1 TITMOOKOTO 3aCBOEHHS
3a3HAYECHUX 3aKOHIB.

Teopiss OynoBu aToMy B Kypcl XiMii cepeHbOi IIKOIHW. 3HAYEHHSI 3HaHb MpO OyIOBY
aTOMIB Ul HaBYaHHS Kypcy XiMii. BUKOpUCTaHHS MIDKIOpEIMETHUX 3B'SI3KIB 3 (DI3UKOIO.
CyTHICTP TEpIOAWYHOTO 3aKOHYy B CBITJII Teopii OymoBu artoMa. XapaKTepUCTHKA
BJIACTHBOCTEH €JIeMEHTa Ha OCHOBI HOTO TOJIOKEHHS Y TIEPIOANYHINA crucTeMi. 3HAYEHHS [BOTO



y3araJbHeHOTO BMIHHS JUIS Mi3HAHHS XiMii 1 pO3BUTKY y4HIB. PO3BUTOK MOHSATH PO XIMIYHY
peakIito B MIKUIbHOMY Kypci Ximii. Etanu QopMyBaHHS TOHATTA Mpo XIMIYHY pEakiliro,
HaBYaHHS 3aKOHOMIPDHOCTEM 1 OKpeMux Kiacu@ikamii XIMIYHUX peakiiil. 3HaueHHs
eKCIepUMEHTy y (OpMyBaHHI MOHATTS MPO XiIMIUHY peakiito. Cucremarusalis 3HaHb PO
XIMIYHY pEaKIlio Ha 3aKIF0YHOMY eTarll HaBYaHHS XiMii.

OcBiTHE 3HAYECHHS HABYAJIBHOTO MaTtepiajly MpO METald B IMIKUTBHOMY Kypci Ximii.
3aranbHi METOAWYHI MIAXOAM 1O HAaBYaHHA METANIB: BUKOPHUCTAHHS JIETYKTHUBHOIO 1
npoOJIEMHOTO MiIX0/1iB, 3aCTOCYBAHHS 1 PO3BUTOK 3HAHB MPO MEPIOJUYHHUM 3aKOH, PO3KPUTTS
171e1 TTpo 3aJIeKHICTh BIIACTUBOCTEH MeTasiB BiJl Oy/I0BU iX aTOMIB. XapaKTepUCTUKA JTY>KHHX 1
JTY’KHO3EMEJIbHUX METAlIB HAa OCHOBI MEPIOJUYHOTO 3aKOHY 1 EJIEKTPOHHUX YSBIICHbD.
BuxopucranHs XIMIYHOTO €KCIIEPUMEHTY, SKICHUX Ta PO3PaxyHKOBHMX 3a/lad NpPU BHUBUYEHHI
JYKHUX Ta JYKHO3EMENbHHX MeTaniB. Mertoauka HaB4yaHHsS @Depymy 1 HOro Croiyk,
PO3BUTOK YSBIICHh YYHIB MPO XIMIYHE BHPOOHHUIITBO Ha MPHUKIIAII BUPOOHHIITBA YaBYHY 1
ctaii. Po3kputTst 0coOIMBOCTEH €EKTPOHHOI Oy0BH aToMa 3aii3a.

®opmyBaHHS TOHSTTS MPO OKUCHO-BIIHOBHI MPOIIECH HA OCHOBI €JIEKTPOHHUX SIBJICHB.
[Iporiecu okMcIEHHS 1 BITHOBJICHHS SK TPOSB 3aKOHY €IHOCTI 1 O0POTHOM MPOTHUIICKHOCTEH.
JudepenuiiioBani 3aB1aHHA K 3aci0 (JOPMYBaHHS y YYHIB MOHSTH PO OKHCHHK, BIJTHOBHUK,
TPOIIECH OKHCIICHHSI Ta BiHOBIIEHHS. 3araibHi NPUHIIUIN HABYAHHS HEMETATIB Ta iX CIIOIYK
y Kypci Ximii. PO3BUTOK HallBaKJIMBIIIMX XiIMIYHUX MOHSATH IPHW BHUBYEHHI HeMeTamiB. [Insaxu
aKTHBI3aIlll M3HABAIBHOI JiSTILHOCTI IITKOJISAPIB IIPH HAaBYAHHS HEMETAIB.

3aBiaHHsS Kypcy OpraHigyHoi Ximii. 3Hau€HHs Martepiajy Kypcy OpraHiqHoOi Ximii aJis
dbopMyBaHHST HAYKOBOT'O CBITOTJISAY IIKOJSPIB. 3MICT 1 CTPYKTypa MIKUIBHOTO KypcCy
opraHiyHoi Ximii. MeTouka po3BHTKY MOHATH PO XIMIUHI peakilii B Kypci OpraHigyHOi XiMii.
Po3kpuTTs 1€ B3a€MO3B'sI3Ky MK OyJ0BOIO 1 BJACTUBOCTSMH OpPraHiyHUX croyiyk. OCHOBHI
NPUHIIMIIK HABYAHHS 130Mepii 1 HOMEHKJIATypU OPTraHivYHUX CHOJYK Y MIKIIBHOMY KypCl XiMii.
Binbip HaBuanmpHOTO MaTepiady MpO BYIJVIEBOJAHI 1 TMOCHIZOBHICTH HOTO HaBYAHHS Y
MIKUTBHOMY Kypci XiMii. PO3BUTOK CTPYKTYPHHX 1 €IEKTPOHHUX MOHSTH B YYHIB NMPU BUBUEHHI
METaHy, €THIICHY, alleTuJIeHy, OeH301y. Bia0ip HaBUalbHOTO MaTepiany Mpo OKCUTC€HOBMICHI
Ta HITPOTCHBMICHI OpraHiyHi CIIOJYKH 1 MOCIIIOBHICTh WOTO HABYaHHS y MIKUIBHOMY Kypci
opraivHoi ximii. @opMyBaHHS B Y4HIB TIOHSATH NMPO PYHKIIIOHAILHY TPYITY, MIXXMOJIEKYJISIPHY
B3a€MO/I110, TECHETUYHUH 3B'SI30K OpraHIYHUX PEUOBUH.

CIIMCOK PEKOMEHJIOBAHOI JIITEPATYPU

Memoouxka HasuanHA RPUPOOHUUUX HAYK OCHOBHOT WIKOIU (XIMin)

1. TIlmomux B. M., ®opocroBebka T. O. Metoanka HaBuaHHs XiMii: METOAMYHI peKOMEHAAI1
0 caMOCTiiHOI poboTu i 3100yBayiB  mepmioro  (OakanaBpCchbKoro) piBHA — BUIION
ocsitu crnenianbHocTel 014 «Cepenns ocsita (IIpupoguuui Hayku)», 014 «Cepenns ocsita (Ximis)»
ta 014 «Cepenns ocita (bionoris)» LIAITY im. B. Bunanuenka. Kponusaunpkuii, PBB IIJIITY im.
B. Bunanuenka, 2021. 96 c.

2. ®opoctoBcbka T. O. [IpakTHKyM 3 METOAMKH BUKJIAIaHHA XiMii. HaB9ampHO-MeTOAMIHMIA
nocionuk. KipoBorpan: «Ilomirpadisy», 2012. 101 c.

3. Bmaxko O. A. 3aranpHa MeTOJWKa HAaBYaHHS XiMii: HaBY. MOCIO. JUIS CTY[A. XiM. CIIell.
BHUIIUX IeMd. HaB4. 3axi. Binuwuig : Exenssetic 1 K, 2008. 241 c.

4, brnaxko O. A. 3aranpHa METOAMKAa HAaBYAaHHS XiMii: HaBY. MOCIO. JUISI CTYJ. XiIM. CIIEII.
BHILIMX TIE/. HaBY. 3aKJ. 2-re Bua. Binauns : [Tnanep, 2012. 241 c.

5. bnaxko O. A. Meroauka HaBYaHHS XiMil y cTapiiiii nmpodiipHIA MKOJI: Kypc JIEKIi:
HaBYaJIbHUN MOCIOHMK JJIS CTYJASHTIB XIMIYHUX CIEIIaJbHOCTEH BHUIIMX TEAAroridyHUX HaBYAIbHHUX
3aknagiB. Biaauns : Himan-JIT/, 2014. 163 c.


http://www.e-catalog.name/x/x/x?LNG=&Z21ID=&I21DBN=VGPU_PRINT&P21DBN=VGPU&S21STN=1&S21REF=&S21FMT=fullw_print&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BB%D0%B0%D0%B6%D0%BA%D0%BE,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%96%D0%B9%D0%BE%D0%B2%D0%B8%D1%87
http://www.e-catalog.name/x/x/x?LNG=&Z21ID=&I21DBN=VGPU_PRINT&P21DBN=VGPU&S21STN=1&S21REF=&S21FMT=fullw_print&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BB%D0%B0%D0%B6%D0%BA%D0%BE,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%96%D0%B9%D0%BE%D0%B2%D0%B8%D1%87
http://www.e-catalog.name/x/x/x?LNG=&Z21ID=&I21DBN=VGPU_PRINT&P21DBN=VGPU&S21STN=1&S21REF=&S21FMT=fullw_print&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BB%D0%B0%D0%B6%D0%BA%D0%BE,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%96%D0%B9%D0%BE%D0%B2%D0%B8%D1%87

6. Isaxa T. C., bnaxko O. A. TecroBi 3aBaHHA 3 METOAMKH HaBYaHHS XiMil: HaBYAJIbHUI
MOCIOHUK JIJIS1 CTYICHTIB XIMIYHUX CHEIIaTbHOCTEH BUIIMX MEIaroriyHUX HaBYaIbHUX 3akiasiB. Harr.
nea. yH-T iMm. M. I1. [IparomanoBa, Binaunpkuit nepx. nen. ya-T iMm. M. M. Komroounacbkoro. KuiB ;
Bianung : [Tnanep, 2009. 123 c.

7. bBmaxko O. A. IlinroroBka MailOyTHIX y4uTelNiB A0 MPOQIIBHOrO HaBUaHHS XiMii YUHIB
3arajJbHOOCBITHIX 3aKJaJiB: TEOPETHKO-METOMWYHI 3acamu: MoHorpadis. Bimaung : Himan-JIT/,
2018. 327 c.

8. bnaxko O. A. Meroauka HaBYaHHs XiMil y cTapimii mpodiabHIA IIKOMI: KypC JEKIIH:
HaBYaJIbHUK MOCIOHMK JIJISl CTYACHTIB XIMIYHUX CIEIIaJbHOCTCH BHUIIMX IEIArOriuHUX HaBYAIbHHX
sakianiB. Binaung : Hinan-JIT/, 2014. 163 c. :

9. Imaxa T.C., bmaxko O. A. TecroBi 3aBaaHHsg 3 METOAMKH HaByaHHs ximii: HaBuampuwmii
MOCIOHMK JUIS CTYAEHTIB XIMIYHMX CHEIIaJbHOCTEH BHIINMX NEAArOTiYHUX HABYAJbHUX 3aKJIaJiB.
Kuis-Binnums: TOB ¢ipma «[1nanep, 2009

10. MakcumoB O.C. Metonuka BukiamaHHs Ximii: [Ipaktuxkym: Hau. moci6. K.: Buma
mkoja, 2004. 167c.

11. MakcumoB O. C. Metoauka BUKIagaHHs XiMii y BUIIUX HaBYaJIbHUX 3aknanax: [ligpyy.
JUISE CTYICHTIB XiM. CHEI[IaIbHOCTEH BHIIMX HaBUaIbHUX 3akiamiB [-IV piBHIB akpeaurarii.
Memnitomnois, 2014. 91c.

12. Mapuuako O. E. Meronuka BUKJIaJaHHS XiMii: METOJAMYHI BKA3iBKU Ta 3aBIaHHS IS
caMocCTiiiHOT poOotu / mox. pen. npod. L . Ceiipymninoi. Opneca: «Onecbkuil HaIlOHATBHUN
yHiBepcuteT imeHi I. I. MeunukoBay, 2015. 60 c.

13. Hapuanus Ximii y cTapiiil IIKoJi Ha akajeMiyHOMY piBHi: MoHorpadis/ Bemuuko JI. I1.,
Bypunceka H. M., Boponenko T. L., Jlamescrka I'. A., Tutapenxo H. B. K.: Ilemaroriuyaa nymka,
2013. 248 c.

14. Musn H. 1. HkineHWUA Kype XiMil Ta METOAMKA HOTO BUKIIaAaHHs. HaBuanbHuil moCiOHUK.
URL.: https://studfile.net/preview/4484189/

15. Apomenko O. I'., bnaxko O. A. I'pynoBa poOoTa y4HiB Ha CEMIHAPCHKUX 3aHATTAX 3 XIMii
: 8-9 k1. [Tekct]: MeToa. MociO. AJIT BYMTEIIB 3araibHOOCBITHIX HaBY. 3aki. K. : Cranima-Kuis, 2006.
119 c.

4.3. METOJIUKA HABUAHHS IPUPOJHNYNX HAYK OCHOBHOI KON
(BIOJIOTIT)

3a nporpamMoro Kypcy MeTOAMKH HABYAHHS MPUPOTHUYMX HAYK (0iosiorii) cTyIeHT NOBUHEH

3Hamu:

3arajibHi HAayKOBO-TEOPETUYHI OCHOBH METOJIWKH BHUBYEHHS O10JIOTii, 3aBAaHHS 1 TPUHIUITHN
opravizauii MKUIbHOI O10JIOTIYHOT OCBITH, CTPYKTYpy Ta 3MICT YMHHHUX HaBUAJIBHUX IpOrpam,
MIIPYYHUKIB Ta HABYAIBHO-METOIMYHUX MOCIOHUKIB 3 010J10T1i, METOIM OI0JOTIYHUX 1 MeJaroriYHuX
JIOCITIJIKeHb Ta TEXHOJIOT1i OpraHizallii Cy4acHOT0 OCBITHBOTO IpoIiecy 3 010JI0Tii.

ymimu:

KOHCTPYIOBAaTH 3MICT HAaBUAJIBHOTO Marepiajlly BiANOBIAHO A0 3aBJaHb O10JIOTIYHOI OCBITH,
3/1MCHIOBaTH KEPIBHUITBO I03aypOYHOI0 Ta IMO3aKJIacHOI po0OoTOor 3 010JI0Tii, CTBOPIOBAaTH Ta
palioHaJbHO BUKOPHMCTOBYBAaTH HaBYallbHO-MaTepianbHy 0a3zy KabiHeTy OioJiorii, KyTouka >XHBOI
MIPUPOIU, HABYAITBHO-IOCIIITHOT 36MEJIbHOI TIISTHKH Ta JTOBKIJIJIS.

OCHOBHI PO3JI1JIM METOJUKU HABUAHHS B1OJIOT'TT

Mertoaunka BUKIagaHHs 010J0T11 — earoriyia Hayka. MeToauka BUKIagaHHs 010J10Tii


http://www.e-catalog.name/x/x/x?LNG=&Z21ID=&I21DBN=VGPU_PRINT&P21DBN=VGPU&S21STN=1&S21REF=&S21FMT=fullw_print&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%86%D0%B2%D0%B0%D1%85%D0%B0,%20%D0%A2%D0%B5%D1%82%D1%8F%D0%BD%D0%B0%20%D0%A1%D0%B5%D1%80%D0%B3%D1%96%D1%97%D0%BD%D0%B0
http://www.e-catalog.name/x/x/x?LNG=&Z21ID=&I21DBN=VGPU_PRINT&P21DBN=VGPU&S21STN=1&S21REF=&S21FMT=fullw_print&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BB%D0%B0%D0%B6%D0%BA%D0%BE,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%96%D0%B9%D0%BE%D0%B2%D0%B8%D1%87
http://www.e-catalog.name/x/x/x?LNG=&Z21ID=&I21DBN=VGPU_PRINT&P21DBN=VGPU&S21STN=1&S21REF=&S21FMT=fullw_print&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BB%D0%B0%D0%B6%D0%BA%D0%BE,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%96%D0%B9%D0%BE%D0%B2%D0%B8%D1%87
https://scholar.google.com.ua/scholar?oi=bibs&cluster=1930599430683405930&btnI=1&hl=ru
https://scholar.google.com.ua/scholar?oi=bibs&cluster=1930599430683405930&btnI=1&hl=ru
https://studfile.net/preview/4484189/
http://www.e-catalog.name/x/x/x?LNG=&Z21ID=&I21DBN=VGPU_PRINT&P21DBN=VGPU&S21STN=1&S21REF=&S21FMT=fullw_print&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D1%80%D0%BE%D1%88%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%96%D0%B2%D0%BD%D0%B0

Sk Hayka. lIpemMer 1 MeTomu MOCIHIMKEHHS. 3B’S30K METOJWKH BHUKJIQJaHHS OioJyorii 3
IHIIUMUA Haykamu. Bumorn mo0 Buutens Oiosorii. TBopua akTHBHICTH BYUTENS 1 HOTO
JIOCJIITHUIIBKA (PYHKITIA.

3aranbHi 3aKOHOMIPHOCTI M NMPUHIMIM HaBYaHHA Oiojorii. [IpuHumnmM — HOpMaTHBHI
OCHOBHM HAaBYaJIbHO-BUXOBHOTO rpomuecy. CucreMu TMNpUHIUIIB HaB4yaHHs. Peamizaris
MPUHIIUITIB HABYAHHS Yyepe3 MpaBuia.

MeTonu HaBYaHHS 1 METOAWYHI NpuiloMu. BusHaueHHs 1 QyHKIIT METOAIB HaBUAHHS.
Knacudikariss MetoaiB HaBuaHHsI. MeToanuHi nmpuiioMu. J1o0ip 1 moegHaHHS METO/IB

3acoOu HaByaHHs Oiojorii. 3aco0M HAaO4YHOCTI Ta iX 3HadeHHsA. HaTypanbHi BUIU
HaBYAJIbHO-HAOYHUX MOCIOHMKIB .300pakaibHl (00pa30TBOpYI) BUAM HABYAIBHO-HAOYHHUX
nociOHukiB. TexHiuHi 3aco0u HaBYaHHs. JlugakTHUHU MaTepial

dopmu opranizamii HaB4aHHS Oiosorii. Ypok — OCHOBHa ¢opma opranizaiii
HaBYaJbHOI poOOTH 3 010JIOTii. 3aragpHa XapakTepucTuka (GopM opraHizarii HaB4aHHSA. Y POK
K OCHOBHa (opMa BUKIaAaHHs. DPyHKIIT ypoky Oiosiorii. THUHOJOTIS 1 CTPYKTypa YpOKY.
Oco0JMBOCTI YPOKIB PI3HHX THUIIIB Ta BUIIB. Bumorn no ypoky. Herpamumiitai migxoau 1o
ypokiB Oiosiorii. OcoOIMBOCTI HECTAHJAPTHOI THIOJOTIT YpPOKiB. YPOK -JEKIls. YpOk-
ceMiHap. Ypok -KoH(epeHLis. YPOK MUITyBaHHS. Y POK-Tpa.

Micue 1 3HayeHHS 1a00pPaTOPHUX Ta MPAKTUYHUX pOOIT y HaB4YaHHI Giosorii. OCHOBHI
BIJIOMOCTI 1 3HAYEeHHS JIAOOPATOPHUX 1 MPAKTHUYHUX poOIT 3 Oiosorii. [lixroToBka BUUTENSA 10
MPOBEACHHS JTA0OpPaTOPHUX 1 MPAKTUYHUX poOIT. MeToarKa MpOBEACHHS J1a0OpaTOpHUX 1
OpakTUYHUX poOiT 3 Oiojorii. Eranu mnpoBeaeHHs nabopatopHoi pobotu 3 Oionorii:
Oco0auBOCTI Ta0OPATOPHUX 1 MPAKTUYHUX POOIT M Yac BUBUCHHS OKPEMUX PO3ILIIB.

JlugakTHyHI MOXOAW JO HaB4YaHHsA Oiojorii MiKmpeaMeTHI 3B’S3KM Yy HaBYaHHI
Olozorii. IHTerpaimiss HaykoBMX 3HaHb SK Mefaroriyda mnpoodisema. Popmu iHTEerparii
OPUPOJHUYUX 3HAHb. [HTerpoBaHuWil miAXiJ y HaBYaHHI Oionorii, Horo QyHKIIT 1 HOUIIXU
peaiizaliii. BukoprctanHs MDKIIPEIMETHUX 3B’s3KIB Ha ypokax Oiosorii. @opmu opranizaiii
IHTErpPOBAHOTO HABYAHHSI

[To3aknacHa pobota 3 6Giosorii. Tlo3aknacHa poborta sk ¢opma oprasizaiii HaBUaHHS.
Po3BuTOK mOrNAMIB Ha MO3aKiIacHy poOOTYy. 3HaueHHS MO3aKJIacHOi poboTH 3 OioJyorii.
dopmu, BUIM 1 METOIU TT03aKIacHOi poboTu 3 Gionorii. PoboTa 3 o6apoBanumu Ta 3110HUMU
yaHsIMU. B3aeM03B’ 130K KJ1acHOT 1 MO3akjIacHOi poOoTH 3 010J0T1i

BuxoBanns B nporiieci Bukiiaganns 6ionorii. Crenudika BUXOBHOTO MPOIECY B IIKOJI.
Ctunp B3a€MUH yuuTeNs 1 YUHIB SIK 3amopyka eQeKTUBHOCTI BuxoBaHHs. KoHmeniii HOBOi
dinocodii BuxoBanHs. DopmMu W MeToaum opraxizamii BuxoBHOro mnporecy. Cucrema
BHUXOBYIOUOTO HaBYaHHS 3 O10JI0TTIi.

MarepianbHo-TexHiuHE 3a0e3leyeHHs HaBYaHHA O10J0Til Ta NPUPOAO3HABCTBA Y
3araJbHOOCBITHIX HaBUYaIbHHMX 3akiagax. OOnamHanHs kaOiHeTy Oionorii. OOnamHaHHS
nabopartopii, podounx wmicip yuutens Ta yuHiB. OdopmieHHs nabopartopii. OOnagHaHHS
npenapaTopcbkoi. KyTok sxuBoi npupoau. [IpaBuna po6otu B kabiHeTi

HaBuanpHO-gocniana aisiHka mkoiau. OCHOBHI TOJIOKEHHS MPO HABYAIBHO-IOCHTIIHY
nUIstHKY. Bumorn 10 (GyHKIIOHYBaHHS HaBYAJIBHO-IOCHIIHOT 3€MENbHOI MIISHKHA. 3MICT 1
oprasizailis poOOTH y4HIB Ha HaBUAJIbHO-AO0CIIIHIN NisHI. OXOpoHa mpaill Y4HiB.

Hogi nenaroriuni TexHousorii y HaB4anHi 6ionorii. [IoHATTS mpo megaroriyi iHHOBAI1
Ta HOBI MENAroriyHi TEXHOJOril HaBYaHHS. TEeXHOJOTisS TPAAMIIMHOTO HAaBYaHHI. YPOK Y
cuctemi MoaynbHoro HaBuaHHs. [Tonsatrs «HoBi iHdopmariitni Texnonorii». Komm otepHi
TEXHOJIOT11 HaBYaHHsI 010JI0T1i.

[lenaroriuni BHMOTH [0 OpraHizamii JOCHiAHUILKOT poOOTH y4HIB 3 Oionorii.
Oco6iMBOCTI HAaBYATBHO-IOCTITHUAIIBKOT POOOTH y KYTOYKY >KHBOI HPUPOAHM. 3MICT Ta



oprasizailis JOCTIIHUNBKOI poOOTH YYHIB Ha HABYAILHO-IOCIHITHIA 3EMENBHIN TUISHIII.
Po6ota yunis y MAH.

CIIMCOK PEKOMEH/IOBAHOI JIITEPATYPU

Memoouxka HaguaHHA NPUPOOHUUUX HAYK OCHOBHOI wiKou (Dionozin)

1. bex I. /I BuxoBanus ocobuctocti: ¥ 2-X kH. KH.1. OcoOHUCTICHO Opi€HTOBAaHWUN TiAXII:
TeopeTrko — Texnouoriuni 3acaau / 1. /1. bex. K.: JIu6inp,2003. 280 c.

2. Bepsinin M. M., Kopcyncbka B. M. 3aranpHa MeToamKa BHKJIagaHHs Oiomorii / M. M.
Bepsinin, B. M Kopcynceka. K.: Pag. mx., 1980. 352 c.

3. Boukosa H. II. ITexarorika / H. I1. Bonkosa. K. Bugas. Llentp «Akamemis», 2001. 576 c.

4. 3aranpHa METOJWKA HaBYaHHS Oiojorii: HaBu. mociOHuK ms crya. By3iB / .LB.Mopo3s, A.
B. Crenantok, O. JI. 'onyap ; [Ta in.] ; 3a 3ar. pex.: . B. Mopos . Kuis : JIu6ins, 2006 . 590 c. : puc.,
TaoI.

5. OcgitHi Texnouorii / O.M. Ilexota ta in. 3a pea. O.M. Ilexotu. K.: ACK., 2001. 256 c.

6. Pomurina 1. [lisutbHicHu#E miaxix 1o ¢opMmyBaHHS 0a30BUX KOMIeTeHTHOCTeH yuHiB / 1.
Poxurina // Biosoris 1 ximist B k. 2005. Ne 1. C. 34-36.

7. .Kysuenosa B. I. Meronuka Bukiamanss Giosorii / B. I. Kysuerosa. X.: Topcinr, 2001.
176 c.

8. Uypyms O. A. ®opmyBanHs OiojoriuHux moHATH: [lcmxosmoro—menaroriuni 3acagu Ta
meroandHi ocodnuBocti / O. A. Lypyas. — K.: HITY im. M. I1. [Iparomanosa, 2004. 247 c.

9. Ilep6ans I1. M. Ipuknanna nexarorika / I1. M. Ilep6ans. — K.: Buma mk., 2002. 215 c.

10. Hlynera I. K. Hapucwu 3 icropii mkinsHoro npupoaosuasctsa B Pocii / LK. Iynbra. — K.:
Pan. mxk., 1965. 291 c.

11. Mynmuk B. I. Mertoauka Bukiaganus Giosorii B moaymsix / B. 1. Iyaauk. Ymawns,
2002. 360 c.

12. SArynos B. B. Ilenarorika / B. B. SIrynos. — K.: JIu6ins, 2002. 560 c.

13. Spomenko O. I'. I'pynoBa HaB4anbHa MisUTbHICTH MWKOISIPiB: Teopis i metoguka / O. T'.
Apomenko. K.: ITaptaep, 1997.— 193 c.

Kpurepii oninloBaHHs
Memoouxka naguanua nPpUPOOHUYUX HAYK OCHOGHOT wikoau (izuka, ximia, 6i0102is1)

[Ipu po3podii KpuTEpiiB OI[IHKM 33 OCHOBY B35TO MOBHOTY 1 IPaBWJIbHICTh BUKOHAHHS
3aBJaHb. Kpim 11b0ro, BpaxoBY€eThCsI BMIHHS CTY/I€HTa TU(EPEHIiI0BAaTH, IHTETpyBaTH, 3aCTOCOBYBATH
BIJINOBIIHI 3aKOHU, 1HTEPIPETYBATH OTPUMAaHI PE3ylbTATH, OL[IHIOBATU MPABUIBHICTh aHAIITUYHOIO
HiX0y, MPOTHO3YBAaTH O4iKYBaH1 pe3yJIbTaTH.

VYV mnpomeci mpeseHTanii KBamiQikamiitHOTO 3aBAaHHS, IO MOJEIIOE JisSTBHICTD BYUTENS
npUpoaHUYMX HaykK ((pi3uku, Ximii, 610J0TiT) CTyJeHTaM CIIijl 3BepHYTH yBary Ha HEOOXiHICTb:

—IOTPUMaHHS HOPM Yacy MPH BUCBITIICHHI OKPEMHX CKJIAJIOBHX 3aBJIaHHS;

—JIOTIYHOTO TIEPEXO01Y Bl OJHIET YACTMHM BUCTYITY A0 1HIIIOL;

—IOTIOB1JIaTH Y HOPMAJIbHOMY TE€MITI MOBJICHHS,

—JIeMOHCTPYBaTH (parMeHT YpOKY;

—BUKOPHUCTAHHS XIMIYHOTO €KCIIEPUMEHTY Ta 3ac001B HaBYaHHS, Y TOMY YUCII1 TEXHIYHUX;

JaTH BUYEPIIHY BIANOBIAb HA 3alHUTaHHS 1 3ayBaXKCHHS TOJOBH 1 WIEHIB €K3aMEHalliiHOT
KoMicii kBati(pikaiifHOTo eK3aMeHy.

[IpakTyHa yacTWHa (BUKOHAHHS Ta 3aXUCT KBali(iKaliifHOrO 3aBIaHHS) OILIHIOETHCSA 3a
mikasnoro: 1-20 Garis.

17-20 6aniB - BHCTaBISETHCS CTYAEHTY, SKUH BCeOIYHO, OE3MOMUIKOBO, B JIOTIUHIM
MOCJTIIOBHOCTI ¥ TPYHTOBHO JIa€ BIAMOBIAI Ha 3alpOTIOHOBAaHI MOMY 3allMTaHHS, JEMOHCTPYE UiTKE
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BOJIOJIIHHS TOHSATIHHUM amapaToM, 3aCBOEHHS OCHOBHOI Ta JIOJaTKOBOI JITEPaTypH, BUTLHO BUKOHYE
MpaKTUYHI 3aBJaHHS, TepeAdadeHi MPOorpamMor0 €K3aMeHy; 3aXHCT MO HaBYAJIBLHOTO 3aHSTTS
3MIHCHEHO BIAMOBIHO O BUMOT IUIAaHYBAHHS, [[IIeH, BU3HAUYEHHS METOIUYHOI CTPYKTYPH Ta 3MICTY
3aHATTS 3 ypaxXyBaHHSAM CTYIIEHS HaBYaHHS, MEJaroriyHUX Ta ICHUXOJIOITYHUX OCOOJMBOCTEH Y4YHIB;
3aIJJaHOBAaHO BHKOPHCTAHHS CyYaCHHMX 1HHOBALIWHUX 1HPOpPMALiIHHUX Ta IHTEPAKTUBHUX TEXHOJIOT1H
Ta PI3HOMAaHITHHUX 3aC001B HABYAHHS.

13-16 6aJiB — BHUCTaBIIETHCS CTYACHTY, SKH BUSBUB IMOBHI 3HAHHS IMOCTABJICHUX 3alUTaHb,
BOJIOJII€ METOJJaMU BUKOHAHHS MPaKTUYHUX 3aBJaHb, aje MPUIYCKAEThCA JIOTTYHOI HENOCIiA0BHOCTI,
HE MOXE B TOBHIM Mipi 3OiCHUTH Yy3arajdbHeHHs a00 c¢GOopMyBaTH BIIACHI OIIHKH MIOAO
JOCIIJKYBAHUX SIBUIIL T 3AJIEKHOCTEH; 3aXUCT MOJIeJl HAaBYAJIbHOI'O 3aHATTS B OCHOBHOMY 3/11HCHEHO
METOJIUYHO TPAMOTHO, 3 ypaxyBaHHSM MEIaroriyHUX Ta MCUXOJIOTIYHUX OCOOIMBOCTEH YUHIB, MPOTE
€ HEe3HauHl HEJONIKM B JOTPUMAHHI 3a3HAYEHMX BHMMOT; 3aIlJIAHOBAHO BUKOPUCTAHHS CyYaCHHMX
IHHOBALIMHKUX 1H(OpPMALIHUX Ta IHTEPAKTUBHUX TEXHOJIOTIH, ajie METOJUKa X BUKOPHCTAHHS HE €
paIioHaIbHOIO.

9-12 GaniB — OTpUMYy€E CTYAEHT, SIKHH BHSBUB: IOBHI 3HAaHHS OCHOBHOTO IPOrPaMHOTO
MaTepiaiy B 00Cs31, 110 € HEOOXITHUM IS MOAANBIIOr0 HaBUYaHHS Ta pOOOTH; 3AATHICTh YIOPATHCS 3
BUKOHAHHSM TPAKTHYHUX 3aBJaHb, fAKi mepeadadeHo NporpaMoro, Ha piBHI PENpOIyKTHBHOTO
BIITBOPEHHS; CTYIEHT JOIYCKAa€ HE3HauHl IMOMWJIKM IpH pPO3B’SA3yBaHHI 3aJad HIPaKTUYHOI'O
HANpsIMy; Yy BIAMOBIJI JOMYCKAIOTHCS HE3HAYHI TOMHUJIOK; 3aXMCT MOJEJNI HAaBYAJIBHOTO 3aHSATTS
3MIHCHEHO 13 HEIOJiKaMH CTOCOBHO 3a3HAYEHMX BHMOT; 3allJJaHOBAHO BHMKOPHCTAHHS HasBHUX
HAOYHUX IMOCIOHHKIB, aJle METOMKA 1X BUKOPUCTAHHS HE € PalliOHAIBHOIO.

5-8 DaJiiB — 3aBJJaHHsI BUKOHAHE 13 TOMMJIKAMH, BIJIIOBI/Ib HA IIOCTaBJICHE 3alIUTaHHS: HE IIOBHA,
NOBEPXHEBA, (hparMeHTapHa, HE CHCTEMAaTH30BaHa Ta HE OOIPYHTOBaHA, JOKa3W HE TOBHI; BUBIISIE
HE3HaHHS €JIEMEHTIB HaBYAJILHOTO MaTepiany 1 creuiaabHOl JiTepaTypH; Y BIANOBIAlI MPUIYCKAETHCA
NOMWJIOK TiJI 4Yac BHUKOHAHHS NPAKTUYHOTO 3aBIAHHS»; 3aXUCT MOJICNI HABYAIBHOTO 3aHATTS
311HCHEHO 0e3rpaMOTHO 3 TOYKHM 30pY METOJUKH, IEAAroriku Ta IICHXOJOrii; He mnepeadayeHo
BUKOPHUCTAHHA 3aC001B HaBYaHHS Ta HAOYHOCTI.

1-4 6anm — 3aBAaHHS BUKOHaHE 13 TPyOMMHU MOMMIKaMU, a00 HE BUKOHAHE B3araii. 3aBJaHHSA
BUKOHAaHE 13 TpyOMMHU NMOMUJIKaMHU, a00 HEe BUKOHAHE B3araji. BucraBiserbcs CTyIEHTY, SIKUU Aae
HENpaBWIbHI, HETIOBHI BIJMOBiAI Ha MUTaHHs], ad0 HE Jae iX 30BCIM, HE 3HA€ CYTTEBUX EIIEMEHTIB
HaBYAJILHOTO MaTepiay 1 CHelialbHOi JITepaTypu, MPHUIYCKAEThCS INIMOOKMX MOMMIIOK Mif 4ac
BUKOHAHHS NPAaKTUYHOTO 3aBJIaHHS, HE Ma€ JOCTaTHbOI MIJrOTOBKM JJIi BUKOHAHHS 3aB/laHb
€K3aMEeHY B IIJIOMY.

5. KBAJIIGIKAIIMHI 3ABJIAHHSI 3 ITEJATOT'TKA TA TICUXOJIOT' T

Martepian s aTecTallii 3HaHb CTYJEHTIB MOJAEThCS BIAMOBITHUME KadeapaMu YHIBEPCUTETY —
Ka(deIporo MeJaroriku Ta OCBITHbOTO MEHE/DKMEHTY, a TaK0XK Ka(eaporo coliaibHOI eAaroriki 1a
IICUXOJIOTI]I.

HNEPEJIIK 3ACOBIB, SIKI CTYJIEHTU MOXKYTb BUKOPUCTOBYBATHU

11i0 uac niocomosku ma 6ionoidi Ha numarHs Oinemy Ha eK3ameHi CTYIEHT Ma€ TPaBo
KOPHCTYBAaTUCS TEBHUM HAOYHUM TPUIAIISIM, MaTepiajlaMd JIOBIJIHUKOBOTO XapakTepy,
TEXHIYHUMH Ta TUJAKTUYHUMH 3ac00aMH, a caMe:

" [EepIOAMYHOI0 CUCTEMOIO XiMiuHuX enemeHTiB J[.I. Menneneena;

" Ta0NUIEI0 POZYMHHOCTI HEOPTaHIYHUX CIIOJYK;

" JOBIJHUKAMU 3 XiMii, B SIKUX HaBEJCHO 3HAUCHHS TEPMOJMHAMIYHUX XapaKTEPUCTHK,
KOHCTaHT Jucorfiamii, JoO0yTKIB PO3YMHHOCTI CMOJYK, CTaHAAPTHUX EJIECKTPOIHUX
MOTEHIlIAIIB TOIIO;

" HaBYaJbHI NPOTrpaMaMH 3 NPUPOJHUYMX AUCLUILIIH, XimMii, Oiomorii Ta ¢isuku (7, 8, 9
KJIacH);



MIKUTBHI TIAPYYHUKA 3 TPUPOJHUYUUX JUCIHMILIIH, Ximii, Oiojorii Ta ¢izuku (7, 8, 9
KJIacu);

JOBITHUKAMU 3 (PI3UKH;

IIaKaTamu 3 Qi3UKY;

MIaKkaTaMH Ta MyJisDKaMu 3 010710711

HaBYAJLHUM OOJIaIHAHHAM 3 (Pi3HKH.



3aranpHi KpuUTepii OMIHIOBAHHA YCIIITHOCTI CTYACHTIB 3a Pe3yIbTaTaMHt MiACYMKOBOTO JEPKABHOTO KOHTPOIIO

LlenmpanvHoyKpaincbKo2o 0epircasHo2o nedazozZiunozo yHigepcumenty

Kpurepii ouinkn
GUKOHAHHA 3A60aHb KEANIPIKaUiliH020 eK3aMeHy

imeni Bonooumupa Bunnuuenka.

Hoka3zauk
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Bu3znauenns

Ouninka 3a
HALIOHAJIBLHOIO
HIKAJIOI0

90 - 100

A

MPAaKTHYHAMH HAaBUYKaMH, BUSIBIISIE METOUYHY
JIOCKOHANICTh. BignoBime mTOBHA, JOTIYHO OOTPYHTOBAHA,
MpaBWIBHO BHKOPHCTaHI HAyKOBI TepMiHHM. BigmiHHe
BUKOHAHHS 3 HE3HAYHOIO KiJbKICTIO MOMWIOK. CTyaeHT
BiJI3HAYAE€THCSA BUCOKUM (TBOPYHM) PiBHEM KOMIIETEHTHOCTI.
IIceMoOBlI  3aBAaHHg BUKOHAHI  IMOBHICTIO,  BIJAIIOBIIb
OOrpyHTOBaHa, BUCHOBKM ¥ MPOIMO3UIi apryMeHTOBaHi W
oQopMIIeHI HaJIe)KHUM YHHOM

BigMmigHO

82 -89

Bume cepenHix craHmaprtiB, ane 3 NESKAMH ITOMHIKAMH.
CTyneHT BOJIOJI€ OCHOBHMMH TEOPETHUYHHUMH 3HAHHSAMHU Ta
NPaKTUYHUMH ~ HaBHYKaMH,  [OHATIHHMM  amapaTtom,
XapaKTepU3y€eThCS  JOCTATHIM piBHEM  KOMIIETEHTHOCTI.
[TucerMOBI 3aBHaHHS BUKOHAHI MOBHICTIO, aje MPHUIIYIICHO
HEe3HAYHI HETOYHOCTI B po3paxyHkax abo oopMieHH]

Hobpe

74 -81

B mimomy 3MicToBHAa 1 TIpaBWJIBHA BiANOBiAb 3 IEBHOIO
KUTBKICTIO 3HAYHWX TOMIJIOK. 3HAaHHA CTYAEHTa €
JNOCTaTHIMH, BiH BUSBISE 3AaTHICTH BCTaHOBIIOBATH
HAWCyTTEBIII 3B’S3KM MK SBUIIAMH, (BaKTaMu, POOHUTH
BUCHOBKH Ta Yy3araJlbHEHHsS, 3aCTOCOBYBAaTH BHBYCHUI
Matepiai JUis PO3B’s3aHHS MPAaKTUYHHUX 3aBAaHb. [IMCEMOBI
3aBJIaHHS BHMKOHAHI TIIOBHICTIO, OJIHAK JIOMYIICHO HU3KY
HETOYHOCTEH B po3paxyHKax abo oOpMIIeHHI.

Hobpe

64 -73

Hemorano, ajie 31 3Ha4HOIO KUJIBKICTIO HemoaikiB. HeoOxiaHi
MPaKTH4YHI HAaBHYKH POOOTH 13 BHBUCHHM MarTepiajioM
chopmoBaHo Ha O0azoBoMy piBHI. CTygeHT B IJIoMYy
NPaBUJIBHO BIJITBOPIOE HAaBYaJbHUII Marepiall, 3HA€ OCHOBHI
Teopii 1 ¢QakTu, ymi€e HABOJUTH BJIACHI TPUKIAAH Ha
MiATBEP/DKEHHS TIEBHUX JAYMOK, POOMTH OKpEMi BHUCHOBKH.
BusiBnisie cepenniii  piBeHb KkommeTreHTHOCTi. [lmcbMoBi
3aBJaHHS BHKOHAaHI B OCHOBHOMY, 3 JICSIKUMU (DaKTHUYHUMH
Ta 3MiCTOBHUMH ITOMUJIKAMH.

3a10BUILHO

60 - 63

Bimnosinae wmiHiManbHuM KputTepisM. CTyICHT BHSBHB
MOBEPXOB1 3HaHHA U PpO3YMIHHA OCHOBHHMX IIOJIOXKEHb
HaBYaJIbHOTO Martepiany. [IMchbMOBI 3aBjaHHS BHUKOHaHI 3
psiioM aKTUYHUX 1 TEOPETUIHUX TTOMHUJIOK.

3a10BUILHO

FX

Bim3HauaeTbcs HU3BKUM piBHEM KOMIeTeHTHOCTI. CTyaeHT
HE BOJIOJI€ OCHOBHMMH 3HAaHHSAMH  €K3aMEHaIlitHUX
JUCIMILUIIH, He 3Hae (haKTHYHOTO Marepiayly, HE BOJIOJIE
MOHSATTEBO-TEPMIHOIOTYHUM anapaTtom npodeciiino-
opieHTOBaHUX AucHUILTIH. HeoOXigHa Ie MmeBHa J10JaTKOBa
poboTa i YCHIIIHOTO CKJIaJaHHA ek3aMeHy. IIucbMoOBI
3aBJIaHHs BHUKOHAHI YaCTKOBO, 3 IrpyOMMH (haKTHYHHMH Ta
TEOPETUIHUMU TTOMUIIKAMH.

He3zanoBuisHO




