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INOACHIOBAJIBHA 3AITMCKA

Berynne BunpoOyBanHst 3 Oioyiorii Ta MeTOAMKH ii HaBYaHHS mnependadae MepeBipKy B
BCTYITHUKIB 3HaHb 13 OOTaHIKM, 300J0Tii Ta T€HETHUKH, XIMil Ta METOJWKH HaBYaHHs O010JIOTii,
BUSIBJICHHS BMiHHSI KPUTHYHO OCMUCITIOBAaTH HAyKOBY iH(OpMAILit0, OpI€EHTYBATHCA B Hill, BUXOII4H
3 YITKAX METOIOJIOTIYHUX Ta METOIUYHUX ITO3UIIIHA.

[Iporpama BCTymHOTO BHIIPOOYBaHHS 3 O10JIOTIi BKJIIOYAE HAWBAXIIMBILI PO3IUIMA TaKUX
O10JIOTIYHMX TUCIUILIIH K OOoTaHika (aHaTOMIis 1 MOPQOJIOTis, CUCTEMaTHKa), (i310JI0Tis POCIIHH,
300i0TisE (0e3XpebeTHUX 1 XpeOETHHX), EBOJIOIIHE BUYCHHS, aHATOMisl TIOIUHH, (Hi3i0JI0Tis
JIOMHUA 1 TBApWH, T€HETUKA 3 OCHOBAMHM CEJICKIis, TICTOJIOTISA 3 OCHOBAMHU ITUTOJIOTII, (hi3iomorist
BHIIO1 HEPBOBOI JisSUTBHOCTI, XiMii, METOTMKA HABYAHHSI 010JIOTi.

O06’eM 1 3MICT HABYAIIBHOTO MaTepiaiy i3 3a3HAYCHUX KYPCIB Y3TOKEHO 3 BIIIOBITHUMH
AirourMu mporpaMami. Lle B cBOI0 uepry 103BoJIsiE CKOPEryBaTH MIKIIPEAMETH1 3B’ I3KH JUCLIUTLTIH
61onoriyHoro nukiy. Ilporpamy ckiageHo 3 ypaxyBaHHSM Cy4yaCHOI'O CTaHy TEOPETUYHHUX OCHOB
010JI0T1YHOI Ta XIMIYHOT HAYKH.

BeTynHuKM MOBMHHI MaTH YSIBJIGHHS 1 BMITH 3aCTOCOBYBAaTH 3HAHHS I 4ac PO3KPHUTTS
IIUTAaHb 3 METOAUKY HaBYaHHSA OioJiorii Ta XiMmii:

3arajibHa MOJENb MpOoIlecy HaBuaHHsS Oioyorii Ta Ximil y 3akiafax 3arajibHOi cepeaHbOi
OCBITH;

JISUTBHICTB YUUTENIs 3aKJIaly 3arajlbHoO1 cepeJHbOI OCBITH;

JTUIAKTUYHI TPUHLOMON Yy HaB4aHHI Olojorii Ta Ximil y 3akiajgax 3arajbHOI CepeaHbOi
OCBITH;

METOM HaBYaHHS 010JI0TIi Ta XiMii y 3aKiIafax 3arajJbHOI CepeHbOI OCBITH;

3arajJpbHOJIOTIYHI METOAW HaBYaHHS: aHali3, CHHTE3, TOpIBHAHHSA, KiacuQiKallii,
y3arajibHEHHS,

3aco0u HaBYaHHS 010J10T11 Ta XiMii y 3aKiIajjax 3araibHOI CEpPeIHBOT OCBITH iX KacH(iKallis;

HAOYHICTB 5K 3aci0 HaBUaHHS, KJIacU(iKaIlisi HA0YHOCTI,

oprasizauiitHi popmu HaB4aHHs 010JI0T1T Ta XiMii y 3aK/Iajax 3arajJbHOi CepeIHbOI OCBITH;

CTPYKTYypa ypOKiB 010J10Tii Ta XiMii y 3aKJiajiax 3arajibHOi cepeIHhO1 OCBITH;

METO/IMKa HaBYaHHS OKPEMHUX TeM 3 HIKUIBHOro Kypcy Oionorii Ta Ximii y 3akiagax
3arajbHO1 CEPEIHbOI OCBITH;

METO/MKa MPOBEIECHHS MPAKTUYHUX Ta JJAbopaTopHUX poOiT 3 Giojorii Ta Ximil y 3akiaaax
3arajbHO1 CEPEIHbOI OCBITH;

METO/MKa HaBYaHHs 010J10Tii Ta XiMil y 3aKi1aax 3arajbHoi CepeHbO1 OCBITH;

MeToarKa (POPMYyBaHHSI CUCTEMAaTUYHUX MOHATh HAa YpOKax XiMii Ta 610JI0T11;

MeToauKa (popMyBaHHS MOPGOJIOTTYHUX MOHATH HAa ypoKax XiMii Ta 610J10r11;

MeToarKa (hOpMyBaHHS 3I0POBOTO CIIOCOOY KUTTS HA YpOKax XiMmii Ta 010JI0Tii.

BeTynHuky noBHHHI 3HATH:

OCHOBHHUH (haKTUYHHI MaTepiall o BCIX po3/iiax 1 TeMax KypcCiB;

OCHOBHI MOHATTS 010J0T11 Ta X1MIT;

OCHOBHI ICTOPUYHI €Tanyu pO3BUTKY O10JIOTTYHHUX Ta XIMIYHUX HaYK;

YKpaiHChKi Ta TATUHCHKI HA3BM OCHOBHUX TAKCOHIB Ta BUJIIB;

Cy4JacHY CHCTEMAaTHKy TBAPHHHOTO Ta POCIMHHOTO CBITY;

OCHOBHI BHJIM TBapuH Ta POCIHH, iX MOIIUPEHHS, Oioyorito, poyib y OioleHo3ax Ta
MPaKTUYHE 3HAYCHHS;

OCHOBHI IPUHIMINA OXOPOHH Mpupoan Ha cydacHomy erarni. MCOII i #oro posib B 0XOpoHi
JIOBKIJIJIS

Cy4JacHUH piBeHb PO3B’sI3aHHS [€HETUKO-EBOIIOLIHHUX 1 TEHETUKO-MEIUYHUX MTPOoOIIeMm;

XapaKTepUCTUKU OYA0BU, €KOJIOT1i, PO3MHOYKEHHSI OCHOBHHX I'pyIl rpUOiB 1 POCIIHH;

reorpagivHe MoJI0KeHHS pOCIHH Ha 3eMIIi;

OCHOBHY HOMEHKJIATYypy, IPUHLIUIN KJIacu(ikalii, 38’ 43KH1 3 IHIIMMH HayKaMH;

3arajabHi 03HAKH, 0 XapaKTePU3YIOTh THII, TiTHII, KJIAC TOMIO;

(bimoreHeTUYHI 3B’ SI3KM B CUCTEMI TBAPUHHOTO Ta POCIUHHOTO CBITY;

3arajibHi 3aKOHOMIPHOCTI IIPOIIECIB PETYJISAMLii 1 QYHKIIT )KUBOTO OpTraHi3My;



OCHOBHI (Pi310JI0T14HI IPOIIECH POCIUHHOTO OpPraHi3My;

PI3HOMAHITHICTh BH/IIB TBAPHH SIK BIIOOPaKEHHS PI3HOTO CITOCOOY KUTTS 1 PI3HOTO CTYIEHS
€BOJIIOLIITHOTO PO3BUTKY;

0COOJIMBOCTI 1HUBIIyaJIbBHOTO Ta €BOJIOIIHOTO PO3BUTKY OKPEMHX I'PYI TBAPHUH;

MOJICKYJISIPHI TH IIUTOJIOT1YHI OCHOBU CIaJIKOBOCTI 1 MIHJIMBOCTI OpPTaHi3MiB;

¢i3ioyIoriuHI 0COOJIUBOCTI OPraHi3My JIFOJIMHH 1 TBAPUH,

OCHOBHI TTPOIIECH JKUTTEMISUIBHOCTI KITITHH;

BIUTMB €KOJIOT1YHMX (DaKTOPIB HA KMB1 OPTaHI3MH.

BerynHuk moBHHHI MaTé Taki HABUYKHU Ta BMiHHS:

3HAXOJUTH PUCH CITOPITHEHOCTI Ta BIIMIHHOCTI M’k OKPEMHUMH TaKCOHAMH;

OpIEHTYBATHCS B 3aX0/1aX 10 30€PEIKEHHIO PI3HOMaHITHOCTI;

poOHWTH Yy3araJlbHEHHs Ta BUCHOBKM 3 BHBYCHOTO TEOPETHYHOIO Marepialy Ta 3a
pe3ylibTaTaMu €KCIEPUMEHTAIBHIX JTOCIIKEHB;

3aCTOCOBYBATH MNPHUHIIUIN CHUCTEMHOTO MiAXOAY J0 BHBYCHHS O10JOTIYHHUX Ta XIMIYHHX
JTUCIUILIIH B I{IJIOMY;

pOOHTH y3arajibHEHHsI Ta BACHOBKH 3 BUBUCHOTO;

MOSICHIOBATH NMPUHIIUIHI €JHOCTI CTPYKTYPH 1 (PYHKIIIT,

JIaBaT TIOPIBHSUIbHO-aHATOMIUHY XapaKTCPUCTHKY TBApPHH, BUAUISATH OCHOBHI O3HAKH
THIIIB, KJIACIB, PSIiB.

KPUTEPII OLIHIOBAHHA 3HAHb BTYITHUKIB

Pigenv banu Xapaxmepucmuka ycHux 6ionosioei

He cxmnas 0-99 Berynauk HazuBae okpemi 010JIOTiUHI Ta XIMIYHI SBUIIA
Ta 00’€KTH Ta BOJIOZIE MOYATKOBUMHU Ta €IIEMEHTAPHUMH
3HAHHIMHU 3 METOAUKY HaBYaHHs O1010r1i Ta XiMil.

ITouaTkoBuit 100 BerynHuk HazuBae okpemi 010J0T1UHI Ta XIMiUHI SIBHUILA
Ta 00’€KTH ¥ 3a JOIOMOIrOI0 €K3aMeHaTopa 3HaXOJUTh
BIIMIHHOCTI ~ MDK  HHMH;  YCBIJJOMIIIOE  CYTHICTb
010JIOTIYHUX Ta XIMIYHHUX MOHATH. BoJoi€ MOYaTKOBUMH
Ta EJIIEMEHTAPHUMHU 3HAaHHSAMH 3 METOJAWKH HaBYAaHHS
6iostorii Ta Ximii.

101 - 109 | BcrynmHHK BinTBOpIOE HE3HAYHY YACTHHY HABYAJIBLHOTO
Mmarepialy, Ma€ HEUiTKiI YysABJIEHHS Mpo O10JOTiYHI Ta
XiMi4HI 00’€KTH Ta SBHUIIA; 3 JOIMIOMOTOI0 €K3aMeHaTopa
3HAaXOAMTh iX Ha Tabnuugx. Bonoaie moyatkoBUMH Ta
eIEMEHTAPHUMHU 3HAaHHAMM 3 METOAMKH HaBYaHHS
6iosorii Ta ximii.

110 -119 | BerynHuK BIATBOPIOE YAaCTHHY HABUAJIBHOTO Marepiaiy,
BUKOHYE €JeMEHTapHi O10JIOTIYHI Ta XIMI4HI 3aBJaHHS
BUKOPHUCTOBYIOUM TaOJHUIll, CAMOCTIITHO Ha3WBa€ OKpeMi
010JIOTIYHI Ta XIMIYHI HOHATTI. Boiomie moyaTkoBUMH
3HAHHSAMH 3 METOJWKHM HaBYaHHS Olojorii Ta Ximii;
YaCTKOBO PO3KPHUBAE IX.

Cepenniii 120 - 129 | BerynHuk 3a  J0MOMOTOI0  €K3aMEHaTopa BiJITBOPIOE
OCHOBHUY HaBYaJIbHWI Martepian. Ha3uBae KoMIOHEHTH

CkJias




KUBHUX CHUCTEM Ta OKpeMi 0COOJMBOCTI (PyHKI[IOHYBaHHS
JKUBOTO; T Yac BIJMOBiJII KOPUCTYETHCS TAOIUYHUM
MatepiamoM. YacTKOBO Ja€ BIAMOBIAI 3 METOJIUKH
HaBYaHHS 010JI0T] Ta XiMmii.

BeTynmHUK BIATBOPIOE OCHOBHHIM HaBYaJIbHHMI Martepiad,
3JaTHUN OMHUCYBATH O10JIOTiYHI Ta XiMiYHI 00’€KTH 4Yu
SBUINA 32 TUIIOBUM IUIAHOM, JONMYCKAIOYH TOMHUIIKH;
3HaXOAUTh Ha KapTi OKpemi OIloJIOTiYHI Ta XIMIYHI
00’ekTH Ta SBUINA, IO TepeadavyeHi HaBYaIbLHOIO
nporpamoro. YacTKOBO Ja€ BIANOBiI 3 METOIUKH
HaBYaHH:A 010JI0TIT Ta XiMmil.

BerynHuk BusiBisie 3HaHHS 1 PO3YMIHHA OCHOBHHUX
O10JIOTIYHUX  TOJIOKEHb,  BIATBOPIOE  HABYAIbHUI
MaTepiad 3 HE3HAYHUMH TMOPYIICHHSIMH IOCIHiIOBHOCTI
XapaKTePUCTUK O10JOriYHUX O00’€KTiB Ta sBuml. Ha
CepeIHBOMY piBHI BOJIOJI€ OIOJIOTIYHOK Ta XIMIYHOIO
HOMCHKJIATypOr0. Pa3oM 3 THM, BCTYIIHHK BUSBIISE B
MpoIeCi BHKJIATY HEIOCTATHE OBOJIOMIHHS METOJIO0M
MOPIBHSIbHO-010JI0TIYHOTO aHamizy (MiHyc 2 Oanm); He
BCTaHOBIIIOE B3a€MO3B’SI3KM MIXK OYJOBOIO CHCTEM Ta iX
¢dbyHKIiOHYBaHHAM  (MiHyc 2 Oamm); He  Jae
XapaKTepUCTHKU O0COOIMBOCTEN Ta O3HAK JKUBHUX CHCTEM
(MiHyc 2 ©Oanm); He BHCBITJIIOE BJIAaCHUM NiAXIJ, HE
pO3KpUBaE aBTOPChbKE OaueHHsA OI10JOTIYHUX MPOOIIEeM
(minyc 2 Oanu). Jlae BiAMOBiAI 3 METOIWKH HABYAHHS
Oiloyorii Ta Ximii, ajJle HE HABOAWUTH MPUKIATU Ta HE
MOSICHIOE PE3YNIbTaTH.

JocTaTHii

BeTynmHUK y HiJIOMYy NMPaBUIIBHO BIATBOPIOE HABUAIBHUH
MaTepian 1 Mae JocTaTHi O10JNOTiUHI Ta XIMIYHI 3HAHHSI
JUIsL  BUpINIEHHS HECKJIaJHUX 3aBlaHb. Mae diTki
ySBJIEHHS Mpo O10JOriyHi Ta XIMIYHI  3B’S3KH 1
3aJ€KHOCTI MDK SBUIIAMM, 110 BiIOyBalOThCA B
cUcTeMax pi3HUX PIBHIB; IOCTaTHHO BOJIOJII€ MaTepiaIoM
Kypcy. Po3kpuBae mHUTaHHS 3 METOAMKH HaBYaHHS
O10J10ri11 Ta XiMii, HABOAUTH MPUKIIAAH, MOKE BUIPABUTU
CBOI [IOMUJIKH.

130 -139
140 — 149
150 — 159
160 — 169

BcerynmHuk BiATBOpPIOE OCHOBHI O10JIOTIYHI Ta XIMIidYHI
MOHSTTS, BCTAHOBJIIOE HaMCyTTeBim Ol0JIOTIYHI Ta
XIMIYHI  3B’SI3KHM 1 3aJ€XKHOCTI MIDXK SBHIIAMH, IO
BiIOyBalOTbc B cHUCTeMax pi3HUX piBHIB. Jloriuno
BIJITBOPIOE 3aCBOEHUIM MaTepiayl, JOMYCKalo4d IeBHI
HETOYHOCTi. PoOWUTH TPOCTI BHCHOBKH. 3aCTOCOBYE
3100yTi 3HaHHA Ha mpakTHli. Bonogie 000B’sI3K0BOIO
010JI0T1YHOIO Ta XIMIYHOIO HOMEHKJIaTypOIO.




Kopucrtyerbcsi HayKkoBOIO TEPMIHOJIOTIEI0, apryMEHTYE
CBOI TBEpIKEHHS Ta BHCHOBKH. BigbHO BoIOi€
MaTepiagoM Kypcy. Po3kpuBae TUTaHHS 3 METOJIUKH
HaBYaHHS Oloyorii Ta Ximii, HABOJWUTH TMPUKIIAIH,
MOSICHIOE ~ PE3yJbTaTH  3aCTOCYBaHHS  METOJUYHUX
aCIeKTIB y JIsITbHOCTI BUNUTEIIS.

Berynauk no0pe BoJjojie HaBYaJbHUM O10JIOTIYHHM Ta
XIMIYHUM MarepiajoM, BMI€ HOTO aHaIi3yBaTH, MOXE
3aCTOCOBYBAaTH HOTO Il BHKOHAHHS MPAKTUYHHUX
3aBJlaHb;, MA€ YiTKi YSBJICHHS PO KOMIIOHCHTH MPHPOIU
1 TPOCTOPOBY OpPTraHi3allii0 >KUBUX CHCTEM; IOSCHIOE
MPUYMHHO-HACTIIKOBI 3B’SI3KM B CHUCTEMax pI3HHUX
PiBHIB; BMUJIO BUKOPUCTOBYE iH()OPMAIII€I0 TTPO TPOIECH
(YHKI[IOHYBaHHS J)KHBHX CHCTeM. PO3KpuBae muTaHHS 3
METOOUKH HaB4yaHHS Olosorii Ta XiMmil, HaBOIWUTH
NPUKIAIM,  TOSICHIOE  PE3yJdbTaTH  3aCTOCYBaHHS
METOJIUYHHX ACTEKTIB y JiSUTbHOCTI BUUTETIS.

Bucoxkuii

BeTynmHUK yCBiZOMITIOE cydacHy O10JIOTIYHY Ta XIMIYHY
KapTUHY CBITY, 3[IHCHIOE OLIHKY MPUPOJHUX 1
CyCIITPHUX  TpOIEciB Ta  SBUI, HepeadauyeHux
IPOrpamoro; po3yMie MPUKJIATHUI XapakTep
010JI0T1YHHX 3HAHB, 1a€ PO3TOPHYTY BIAMOBIIL Ta pOOUTH
y3arajibHeHl BHCHOBKH; BUJIBHO BIJOMpAE 1 y3arajbHIOE
He0OX1/IHy O10JIOTIYHY Ta XIMIUHY 1H(OpMAIIilo, OTepye
OUTBLIICTIO OIOJIOTIYHUX MOHSTH, BUKOPHUCTOBYE pI3HI
OlojoriuHi Ta XIMI4HI  JpKkepena. BiabHO Bosojie
O10JIOTIYHMM Ta XIMIYHUMH 3HAHHSAMH, KOPHUCTYETHCS
METOJaMU HAayKOBOI'O aHajizy OlOJIOTIYHUX SBHIL 1
MPOLIECiB, XapakTepuszye iX pucu Ta GOpMHU BUSBICHHS.
BucnoBntoe Ta apryMeHTye CBO€ CTaBJCHHS [0
aNbTePHATUBHUX TOIJIAAIB Ha OUIBLIICTh MOCTAaBIECHUX
MUTaHb. APryMEHTOBAaHO PO3KPHBAE THUTAHHS 3
METOOWKY HaByaHHA Oiloyiorii Ta Ximii, HaBOIUTH
NPHUKIAIM,  TOSICHIOE  Pe3yJdbTaTH  3aCTOCYBaHHS
METOJMYHHX ACTEKTIB y MIsITBHOCTI BUNTEIS.

170-179
180 —-189
190 - 199

Berynauk mae riamOoki 3HaHHA TPO 00’€KT BUBYEHHS,
3aCTOCOBYE HAyKOBY TEPMIHOJIOTIIO, apTyMEHTY€E CBOl
TBEP/KEHHSI 1 BUCHOBKH, BMi€ MpAIIOBATH 3 PI3HUMH
JOJAaTKOBUMH JpKeperdaMu OloJoTiyHOT Ta  XIMIYHOT
iHpopmalii; Ha  BHCOKOMY PpIiBHI  aHami3ye Ta
BUKOPHUCTOBYE iHpopMali€ro po IIpoLecu
(GyHKIIIOHYBaHHS JKUBHUX cucteM. [Ipu mpoMy nomyckae
HE3HAYHI MOXUOKU MPHU BUKJIAJl MPUINHHO-HACIIIKOBUX
010JIOTIYHMX 3B'SI3KIB, IO 3HWXKYE HOTO OIHKY Ha 2
0anu. ApryMEHTOBaHO PO3KPHBA€E MHUTAHHS 3 METOAMKH




HaBUaHHA Oioyiorii Ta XiMmii, HaABOAWTH TPHUKIAIH,
MOSICHIOE ~ PE3yJAbTaTH  3aCTOCYBaHHS  METOJUYHUX
ACTIEKTIB Y JIISUTBHOCTI BUUTEJIS.

200 BerynmHuK  BOOzi€  TPYHTOBHUMH — O10JIOTIYHMMH — Ta
XIMIYHUMH 3HAaHHSIMH, BUKOPUCTOBYE MIDKIIPEIMETHI
3B’SI3KH, BHCIIOBJIIOE Ta apTyMEHTYE BJIACHE CTaBIICHHS
JI0 PI3HUX TOTJISAAIB Ha 00’€KT BHUBUEHHS; CaMOCTIHHO
aHajizye SBUINA B >KUBIA MPUPOJI, POOUTH BiAMOBIIHI
BUCHOBKM 1 Yy3araJlbHEHHs; 3JaTHUM pPO3B’A3yBaTu
nmpoOJIeMHI 3aBAaHHS; BUILHO BOJIOAIE 1HGOPMAIIIEIO TIPO
nporecy (YHKIIOHYBAHHS JKMBHUX CHCTEM Ta TBOPYO ii
BUKOPHUCTOBYE. ApPryMEHTOBAaHO DPO3KPHUBA€ MHUTAHHA 3
METOOUKH HaB4yaHHS Oloyorii Ta Ximii, HaBOIUTH
NPUKIAIM,  TOSICHIOE  PE3yJdbTaTH  3aCTOCYBaHHS
METOJMYHHUX AaCMEKTIB Yy MiSUTBHOCTI BuMTeNs. Moxke
3alpoONoOHYBAaTH O10JIOTIYHY, XIMIYHY Ta TIeJaroridyHy
17Ief0 Ta 3MOJIETIIOBAaTH CHUTYaIlilo, 3/1aTeH MepeadayaTw,
MIPOTHO3YBATH 1 pO3B'A3yBaTU MPOOJIEMHI 3aB/IaHHS.

CTPYKTYPA OLHIHKH

[TuranHs ek3aMeHaIiiiHOTO OisleTa OLIHIOEThCA 3a mKajior Bix 0 mo 200 Gami. 3arampHa
OIlIHKA 3a BCTYNHE BUNPOOYBaHHS BU3HAYAETHCS SIK CepeqHE apu(METUUYHE OLIHOK 3a KOXHE
MATAHHS MMOJIIJICHE Ha KIJIBKICTh MUTaHb €K3aMEHAI[IHHOTO OLIeTy.

SMICT BCTYITHOI'O BUITPOBYBAHHA

Boranika

[ToHATTSI PO HUXKYI POCIMHH, OCOOIMBOCTI OyAOBHM BEreTaTWBHOrO Tula (Tasomy). PiBHI
MopooriuHoi oprasizariii Tina (OJHOKIITUHHUHN, KOJOHIANbHUHN, 0araTOKITITHHHHMN, HEKIII THHHH )
Ta TUOM MOP(]OIOriYHOI CTPYKTypH Tina (ameOoigHa, KOKOiHA, MOHaJIHA, MaJIbMENIOIHA,
HUTYACTa, PI3HOHUTYACTA, IJIACTUHYACTA, MApeHXIMHA, cu(oHaIbHA, XapodiTHa). BynoBa kiiTuHU.

3aranbHa xapakTepucTuka Bulux pociauH (Embriobionta). VsaBienHs npo moxopkeHHs
BUIIMX POCJMH, €BOJIOLIS )XKUTTEBOIO LMKIY BUIIMX pociuH. ['ameroditHa Ta cropoditHa niHIT
€BOJIIOLIIT: 0COOIMBOCTI JKUTTEBOTO LUKy MOXONOIIOHUX Ta ManopoTenoAioHux. PisHocrnopoBicTh
SK eTall eBOJIIOLIT Ha3eMHUX pociarH. OCoOIMBOCTI IMKITY BIATBOPEHHS Pi3HOCIOPOBUX IJIAyHIB Ta
MaropoTen.

3aranpHa  Xapaktepuctuka Bigainy [ononacimai  (Pinophyta). JKutrteBi ¢dopmu
rOJIOHACIHHUX, reorpadiune nomupeHHs. OcobinBOCTI MOP(OJIOTIYHOI Ta aHATOMIYHOI OYJOBH,
LUKIM BiATBOpeHHA. OcobmuBoCTi Oy10BU rameToQiTiB, 3alMICHHS Ta OCOOJMBOCTI 3aIlIiIHEHHSL.
Mikpo- ta meracnopodinu. bynoBa HaciHHOTO 3a4aTKy. Y TBOPEHHS HACIHHS Ta Horo OiojoriuyHe
sHaueHHs. [lomin wa kmacu (Hacinai mamopoti, CaroBHukoBuiHi, benetutoBumHi, ['1HKroBi,
XBotiHi, ['HETOBHAHI).

KBiTkoBi pocnunu (Magnoliphyta) sk BUIIUI eTan eBOJIOLIT HA3eMHUX POCIMH. 3arajbHa
xapaktepuctuka. CBoepimHicTh Mopdosorii, anaromii, O0ioximii BereTaTMBHUX oOpraHiB. [lukmn
BinTBopeHHsA. KBitka. PizHocmopoBicte. OcobmuBocti OynoBu rameroditiB. Iloasiiine
3arutiiHeHHs. Hacians, tonia, 6iosoriuae 3Ha4eHHS Toioay. [IpobmeMu moxomxkeHHs KBITKH. Micte 1
yac BUHHUKHEHHS TOKPHUTOHACIHHUX, I1X MOXJIUBI mnpeaku. llpunmunu — knacudikamii
MMOKPUTOHACIHHUX.



Tunu npoBiAHUX TKaHUH, X (POPMYBaHHS.

I'enepatuBHi OopraHu pociavuH. BUHUKHEHHsS PI3HOCIIOPOBOCTI SK TEPEIyMOBa PO3BUTKY
KBITKOBUX pOCIWH. Bu3HaueHHs KBiTKU. DYHKIT 1 MOXOHKCHHS ONBITHHH (JYaIllIEYKH Ta BIHOYKA),
TUYMHOK 1 MATOYKH.

3naueHHs1 GOTOCUHTE3Y Y MPUPO/L, HOTO KOCMIYHA POJib. THUIIU BYIJICIIEBOTO YKUBJICHHS.

Jlucrok — ocHOBHMH opraH ¢ortocuHTe3y. udys3is Byriaekucioro ra3zy B aucTKy. [ToHATTS
po Audy3iitHi onopu, iX (izudHa CyTh Ta 010JIOTIUHE 3HAYCHHS.

300101151

Ilioyapcmeo oonoxnimunni meapuru. Crocid >KATTS 1 TOMMUPEHHS OJHOKIITHUHHUX.
XapakTepHi pucH OyJOBH 1 JKUTTEAISIIBHOCTI OJHOKIITHHHUX. JKHUTTEBI Ta SIEpHI LUKIH.
[HIMCTYBaHHS OAHOKIITUHHUX B Iipupoai. CucreMa oqHOKIITHHHUX. OCHOBHI BUJIH.

Tun Kinvyacmi uepsu. Binbll BHCOKMI pIBeHb Oprasizaimii Ta aKTHBHOCTI KITbYaCTHUX
YEepBiB B MOPIBHIHHI 3 TNIOCKUMH 1 Kpyriaumu yepBamu. CermeHTalis Tiia (MeraMepis), Ik OCHOBHA
puca opranizamii. OCHOBHI BUIH.

Tun Ynenucmonoei.Oco0MMBOCTI Oprasizaiii, 0 XapaKTepU3yIOTh THI YICHUCTOHOTHX.
[TommpeHHsT YJIEHUCTOHOTUX B Tpupoxi, KimbkicTe BHIIB Ta iX 3HAYCHHS B NPUPOAL Ta JUIs
moauHu. [IpuHuunm noainy Tumy Ha miaTunu. OCHOBHI BUAH.

Haoknac Pubu. Xapaktepuctuka pub, SK MEPBUHHO BOIHUX IIEIEHOPOTHX. PO3BUTOK
menen i nmapHuxX KiHIiBoK. [IporpecuBri Mopdodizionoriuni ocobmuBocti pub. IlopiBHsIBHO-
AQHATOMIYHUI OTJISIN OpraHizamii XpsAmoBux i kictkoBux pub. CydacHa knacudikamis. OCHOBHI
TaKCOHM, NMpeJCTaBHUKHU. Buiy, 3aneceni 7o UepBoHoi kHurH YKpainu. MiclieBi BUIH.

Knac 3emnogooni.3aranpHa XapakTepucTHKa Kiacy. Mopdomoriuni NepeTBOpPEHHS Y
3B’S3KY 3 BUXOJIOM Ha CYyIIy 1 IPUCTOCYBAHHSAM J10 BOAHO-HA3€MHOTO CcI1OcO0y KUTTs. Oco0IMBOCTI
OynoBu DyHKIIOHYBaHHS HaWBaXIMBIMX cucteM opradiB. CyuacHa kiacudikamis. OCHOBHI
TaKCOHH, NMPpeCTaBHUKHU. Buu, 3aneceni 1o YepBoHoi kHUTH YKpaiHu. MicIieBi BHIH.

Knac Inazynu. XapakTepucTUKa ITUIA3YHIB SK HIDKYUX aMHIOT; BIIMIHHICTH aMHIOT BiJ
aHaMHii. OcoOnuBoCTI OyZ0BU 1 (YHKIIOHYBaHHS HalBaXJUBIIMIMX cucTeM opradiB. Crernudika
MOPGOJIOTIYHOI OpraHizaii y pi3HuX rpyn pentuiiii. CydacHa kiacudikailisi, OCHOBHI TaKCOHH,
npenctaBHuKH. Bumu, 3aneceni 1o YepBoHoi kKHUTH YKpainu. MiciieBi BUAH.

Knac Ilmaxu.3aranpHa XapakTepUCTUKA NMTAX1B SIK MPOTPECUBHOI T'UIKM BUIUX XPEOETHUX
MPUCTOCOBAHUX JO TOJBOTY. AHATOMO-MOP(OJOTiyHI 1 (YHKIIOHAIbHI OCOOIMBOCTI OCHOBHHUX
cucreM opradiB. CyyacHl ysBJIEHHA NpO MeXaHI3M JuxaHHs mnraxiB. llomidyHKIIOHANBHICTH
nuxanbHoi cucteMu. CyuacHa Kiacugikallis, OCHOBHI TaKCOHH, MPeJICTAaBHUKH. Bunau, 3aHeceHi 10
UYepBoHoi kHUTK YKpainu. Micuesi BUIH.

Knac Ccasyi.3aranpHa  XapakTepUCTHKa CCaBIIB SK HaMOLIBII BHCOKOOPraHi30BaHUX
xpebeTHux TBapuH. OCHOBHI MPOTPECUBHI pUCH Ooprasizaiii. AHaTOMO-MOp(o-(}hi31010TrTUHUN OIS
TOJIOBHUX cUcTeM opraHiB. Cnenndika i aIanTHUBHI pUCH B OYZOBI BCIX CUCTEM OpraHiB y pPiBHHUX
CCaBIIIB B 3aJIC)KHOCTI BiJ] CIIOCOOY HMIUTTS, KOPMOBOI Clieliani3altii ToIIo.

I'eneTuka 3 ocHOBaMu cesieKil

Menoeniscoke ycnaokysanua OcobmuBocTi ridpuponoriyHoro meroxy I. Mennens.
I'enernyHa cumBoJtika. MoHoriOpuaHe cxpemyBaHHs. [IoHATTs npo rexu 1 anesni. ' oMO3UroTHICTS 1
reTepO3UTOTHICTh. THMU aleabHOi B3aEMOJil TEHIB (JOMIHAHTHICTH 1 PELIECHBHICTh, HEMOBHE
JIOMIHYBaHHS, KOJOMIHYBAaHHS, HaJJIOMiHYBaHHs). 3aKOH OJIHOMAHITHOCTI TiOpHJIB MEPIIOTro
MOKOJIIHHA 1 3aKOH po3lIerieHHs. J{uriopuiHe Ta noiiriopuaHe cXpeuryBaHHs.

Bzaemoois neanenvnux cemis. Tumu B3aeMoJlli HeaJeNbHUX TEHIB (KOMJIEMEHTapHICTb,
emicTa3, momiMmepis, mMoaudikamiiiHui BrmB). OCOOMMBOCTI yCHMaAKyBaHHS KUTBKICHUX O3HAK.
BrnnuB 30BHIIIHIX yYMOB Ha peainizamito reHotuny. IlneiorponmHa i reHy. JuMCKpeTHICTH 1
LITICHICTh T€HOTHUITY.

T'enemuxa cmami. 3uennene i3 cmammio ycnaokysanus. bionoris ctaTi. AyTocoMu i cTaTeBi
xpomocomu. ['omorameTHa Ta rereporameTHa (a0o remirameTHa) crath. [Iporamuuii, emiraMHuii Ta
CUHTaMHUN crocoOM BU3HAYeHHsS crari. DakTopu, 1m0 3a0e3NeuyroTh CTaTeBe PO3MHOKEHHS B
OpraHiuHOMY CBIiTi.XpOMOCOMHUYN MEXaHi3M BU3HAYEHHS cTaTi. PO3MOIT CTAaTEBUX XPOMOCOM TijI



yac Meio3y. CrareBuil XpoMmaTuH. [HaKTHBalis CTaTeBUX XpPOMOCOM Yy IKIHOYOI CTarti.
Hepo3xomkeHHs cTaTeBUX XPOMOCOM Y JIIOAUHU. [HTepcekcyanbHicTh. JludepeHnmiaris cTtati i poJib
TOPMOHIB Y IIbOMY Tiporieci. banancoBa Teopist BU3SHaYEHHS CTaTI.

CniBBiiHOIIEHHST cTaTedl 1 mpoOnema #oro peryssmii. IlpakTnyHe 3HAYEHHS peryJsiil
crmiBBigHOImIEHHS craTeid. IlpupoaHe 1 ImTydHe mNEpeBU3HAYEHHS CTaTi. YCHAJKyBaHHS O3HAK,
3YEIJICHHX 13 CTaTTIO.

3uennenns cenis. Kpocuneosep.XapaktepHi 0COOIMBOCTI 34EIUIEHOTO ycraaKyBaHHs. [loBHe
1 HENOBHE 34YEIUIEHHs. ['eHeTUYH1 Ta HUTOJIOTIYHI JOKa3u KpOCcUHroBepy. I'pyna 34ensenss. 3akoH
T.I'. Moprana. BusnauenHi jokamizamii reHiB y xpomocomax. ['eHermuni kapTtu. [lopiBHAHHS
TEHETUYHUX 1 IIUTOJIOTTYHUX KapT XPOMOCOM.

Monexynapui ocnosu cnaokogocmi. Ilpupooa eena.EBomonis ysBiueHb npo red. Kmacuune
Ta cy4yacHe ysBiieHHs po red. CydacH1 ysiBIEHHs PO CTPYKTYpHO-(DYHKI[IOHAIbHY NPUPOY eHa.
Tunu reHiB. [HTPOHHO-EK30HHA CTPYKTYypa reHiB y eykapior. Hapmumkosicts JIHK. IToBTOpeHHS.
HecrabinpHi reHeTnyHi enemenTu.Peanizamis renernunoi iHdopmariii. Crenudiyaa mociiI0BHICT
nykneoruaiB JJHK sk ocHoBa xomyBanHs cnaakoBoi iHpopmanii. Bymoa JIHK ta mexanizm ii
perutikamii. Tpanckpuniis. Tunmu PHK B kmituni (pubocomHa, iHGOpMAaTHBHA, TPaHCIOPTHA),
[Tpouecinr i cruaiicunr. Tpancnsanis. ['eHeTuaHmid Koa Ta Horo BiacTuBOCTI. biocuHTe3 Oinka B
pubocomax Ta 3Ha4eHHs B IIbOMY IIPOLIEC] HYKJIETHOBUX KHCIIOT.

Minnusicms, it npuuunu i memoou eusuenns. Kitacugikaris dbopM  MIHIUBOCTI
(xomOiHaTMBHA, MyTalliiiHa, OHTOreHeTW4Ha, Moaudikamiiina). CrnajakoBa MIHIUBICTh OPraHi3MiB
SIK OCHOBa eBoumomii.MyTariiitna MinnuBicts. Knacudikamis Mmyraniii. ABTOHOMHICT KIIITHH Y XO/i
MyTaliifHOro mnpoiecy.MojeKynsapHi MexaHi3MU MyTareHesy. [enHHi wmytamii. MHOXUHHUN
amenizm. Pemapamis JIHK Ta iHmi MexaHi3MM 3aXHCTy T€HETHYHOTO MaTepiany BiX
MyTalliif. XpOMOCOMHI MyTallii.

JIroquna

Ckenem ma 1iozo cnonyuenns. CKeneT SIK 4acTHHA OMOPHO-pyxoBoro amapary. Kictka sk
opras. bynosa kicTok, ix ¢popma. KictkoBa TkanuHa, octeoH. Knacudikaitis kictok. CriorydeHHs
KICTOK.

M’sa306a cucmema. M’31 — aKTHBHa 4YaCTMHa ONOPHO-PYXOBOro amapary tina. [loHarTs
npo M’s30BY TKaHHMHY. M’s3 sk oprad. ®dopma M’s3iB. [lomomixkHi amapatu M’si3iB 1 iX podb.
Bynosa m’s31B.

Cucmema opeanis MPAGTIeHHA. dinorenes. 3aranbHa
xapakrepucTika. O yHKI10HAIbHE3HAYEHH A PI3HUX BT BIUTYHKOBO-KHILIKOBOT'O TPAKTY.

Cucmema opeanie ouxanns. PO3BUTOK 1 3arajibHa XapaKTepUCTHKA.

Cucmema opeanie ceuoguoinents. PO3BUTOK 1 3arajpbHa XapaKTepHCTUKa HUPOK. YouoBidi
crareBi opranu. JKiHoui cTaTeBi opraH, ix eMOpioreHe3 Ta 3arajbHa XapakTepUCTHKA.

Cyounna cucmema. 3HadeHHs Ta OynoBa CyIWHHOI cucrteMu. DijgoreHe3 KpPOBOHOCHOT
cucremMu. OpraHu KpOBOTBOpPEHHsSI Ta iMyHHI1 cucteMu. KicTkoBMI MO30K 1 #Horo posmoain B
eMOpiOHaNIbHIA 1 TOCTeMOpiOHANbHUM TepioJl po3BUTKY. BumoukoBa 3anosza (tumyc). JlimdoinHi
perionapHi ckymuenHs. Cenesinka, ii OyaoBa i GyHKIIIi.

Hepeosa cucmema. 3aranbHa XapaKTepHCTHKa HEPBOBOI CHCTEMH. 3HAYCHHS HEPBOBOL
YaCTUHHU TKaHWHU. HelipoH, HEpBOBE BOJOKHO, PELENITOPH, €(EeKTOPH Ta CHHANTHUYHI 3aKiHUCHHS.
['omoBHUIE MO30K. ABTOHOMHA HEpPBOBa CHCTEMa, 1i aHATOMIYHI 1 (YHKI[IOHAJIbHI OCOOJIHBOCTI.
PedrnexropHa nyra aBTOHOMHOI HEepBOBOi cucTeMu. CHMIIATUYHUN BT aBTOHOMHOI HEPBOBOI
CUCTEMHU; HOTO IIEHTpaIbHI HEUPOHHU.

@izionozcia Hepeosoi cucmemu. 3HAYEHHS HEPBOBOI CHUCTEMH, ii PO3BUTOK, METOIU
nocaimxenHs. Pons M. Ceuenona 1 LI1.I1aBnoBa B po3BUTKY ysBiieHb npo GyHKIIT MO3KY. [losiBa
B TpOIleCi EBOJIOLI] OCHOBHHX OpraHi3MiB HEpBOBOI curHamizamii. OCHOBHI €Tanu pPO3BUTKY
HEPBOBOI CHCTeMH B mpolecax (isoreHe3dy 1 oHTOreHe3y. Pediekc sk OCHOBHHI aKT HEPBOBOI
nisutbHOCTi. Bu3naueHHst peduekcy. 3aranbHa cxema pedaextopHoi ayru. Knacugikaris
pednekcis.

Enooxpunni 3an03u. TIOHATTS TpO €HIOKPUHHI 3aJI03M 1 TOPMOHU. BHYTpilHS cekpemis
SHIOKPUHHUX 3aj103. MeToau BWBYEHHS 3a03 BHYTPIIIHBOI ceKpellii. 3HaueHHS TOPMOHIB iX
CTPYKTYpa, ME€XaHi3M Jii. B3aemozis 3a5103 BHYTPILIHbO1 CEKpeLii.



INicrosorist 3 ocHOBaMU HUTOJI0TIT Ta iIMyHOJI0TIT

Knimunna meopis. HallBaxnuBIII TOJIOXKEHHS KIITHHHOI Teopii. 3HAYEHHS KIITHHHOT
teopii. CydacHe TpecTyBaHHS KIITHHHOI Teopii 1 KIITHHH SIK CTPYKTYpHOI 1 (yHKIIOHAJIBHOI
onuHHUII XUTTs. OCHOBHI HAPSIMU BUBUEHHS KJIITHHH Y CYYacHIM ITUTOJIOTI].

Cmpyxmypa i ¢hynxyii knimun. OCHOBHI QyHKIIII.

Knimunnuti nooin. Mito3 eykapioTHYHUX KIITHH. Meio3. Micie Melo3y y KUTTEBOMY
UK OpraHi3My

Trxanunu meapun i 100uny. OCHOBHI TUIM TKAaHUH TBAPUH 1 JIIOJUHH.

3arajabHa Ta HeopraHiyHa Ximist

OcHosHi nonamms Ximii

[Tpeamer i 3amaui xiMii. Micue ximii cepea MpupoAHNYMX HayK. SIBuIIa Gi3ndHi Ta XiMidHI.
Exomnoriuni nmpo6aemu ximii. Posib XiMii B 0OXOpOH1 HABKOJUIITHBEOTO CEPEIOBHUIIIA.

ATOMHO-MOJNIEKyIsipHe BueHHS. Momnekynu. Atomu. CTamicTh CKiany pedoBHH. BimHocHa
aTOMHa Ta BIJHOCHa MOJIEKYJIIpHa Maca. 3akoH 30epexeHHs Macu, WOro 3HAa4YeHHd B XiMIi.
Kinpkicte peyoBuH. Mosab. MonspHa mMaca. 3akoH ABOTazpo Ta MOJsipHUil 00°eM ra3y. O0’emMHi
BIJIHOILICHHS T'a31B y PeaKIisix.

XiMIYHAN €TIeMEHT, MPOCTi 1 CKJIagHI PeYOBHHU. XIMIYHI CHOJIYKH Ta MEXaHIUHI CyMimIi.
3HaKM XIMIYHMX €JEeMEHTIB Ta XiMmiuHi ¢opmynu. BanenTtHicts. Po3paxyHku MacoBoi YacTkKu
XIMIYHOTO €JleMEeHTa B PeUOBHHI 3a (opmynoro. BecraHoBneHHsS XiMiuHOI (JOpMYITH PeYOBUHU 3a ii
ckianoM. XiMiuHi piBHSHHS. Po3paxyHKH 3a XIMIYHUMH PIBHSIHHSIMH.

Ilepioouunuii 3akon ma nepioouyna cucmema ximiunux earemenmis /{.1. Menoeneesa

[Tepionnunuii 3akoH. IlepiogwyHa cucTeMa XIMIYHUX €JIEMEHTIB — TrpadiyHuii BUpa3
nepioAnyHoro 3akoHy. ®i3uuHuil 3MicT mepioguuHOro 3aKoHy. HaykoBe 3Ha4eHHs MEpioJudHOro
3aKOHY.

3aJIeKHICTh BJIACTUBOCTEH EIIEMEHTIB BiJl TEpPIOJUYHOI 3MIHM EJIEKTPOHHHUX CTPYKTYP
atoMiB. [IoHATTS mpo paniyc aToMa, eJIeKTpOHEraTuBHiCTh. Pyx enekTpoHiB y atomi. bymoma
SJIICKTPOHHHUX 00OJIOHOK aTOMIB €JIEMEHTIB.

ExcniepumeHTanbHe OOIpYHTYBaHHS CKJIQAHOCTI aroma. KopmyckylspHO-XBHIbOBUI
nyanizM o00’ekTiB MikpocBiTy. PiBHsHHS ne bpoitng. Ilpunuun neBusHaueHocTti ['eifzenbOepra.
KBanTtoBi uncna ((pizuyHuil 3MICT 1 3HaUYeHHs iX). €MKICTh 000JOHOK 1 mimo6oiaoHOK. [IpuHiun
3allOBHEHHS1 aTOMHHMX opOitaneil enekrpoHamu. lIpaBuna KieukoBchkoro. Enepris ionizamii.
CriopiiHEeHICTh 0 eNeKTpoHa. 3akoH Mo3ii. BinHocHa enekTpoHeratuBHicTb. [IpuposHa 1 mrydHa
panioakTUBHICTb. [IOHATTS Mpo sAAepHI peakiii.

Ximiunuii 36’30k

OcHOBHI THIIM XIMIYHEUX 3B’ s3KiB. KOBajeHTHMI 3B’SI30K 3 IMO3MIINA METOJa BaJIEHTHUX
CX€M, NPUHIUI MaKCHUMaJbHOIO IEPEKPUBAHHs, CIOCOOM YTBOpeHHs 3B’s3kiB. OCHOBHI
XapaKTepUCTUKHU 3B’SI3KIB (IOBXKMHA, €HEprisd, KyT BajneHTHHH). [lonspHicTe 3B’s3KiB. EQexTuBHI
3apsiid aToMiB B MoJieKyJaX. JMnoiasHU MOMEHT 3B 3Ky W Mojekynau. HacuuyBaHicTh 3B’SI3KiB 1
KOBaJICHTHICTh aroMiB eneMeHTiB B [-1II mepioais. HanpsimiieHicTh 3B 43KIB 1 CTEpEOXiMisi MOJIEKYII.
Curma 1 mi-3B’s3ku. KpaThicTe 3B’s3kiB. ['iOpuausaniss atomMHux opOitaneidt. [oHHI 3B’s3kM 1 iX
BJIAaCTUBOCTI. [OHHI KpucTaniuHi pemiTky. BiacTuBOCTI peyoBHH 3 10HHUM THUIIOM 3B’A3Ky. BogHesi
3B’3KM (MDKMOJIEKYJISIpHI 1 BHYTPIIIHBOMOJIEKYJIIpHi) 1 iX BIJIMB Ha BJIACTMBOCTI PEYOBUH 1
OiloJoriyHl Ta XIMIYHI mporecH. MDKMONEKYISpHI B3aeMoAil. THIOM KPUCTAIIYHUX PEIIiTOK:
aTOMHI, MOJIEKYJISIpHI, 10HH1, ME€TaTiuHi. 3aIeXKHICTh BIACTUBOCTEH PEYOBHH BiJl XapakTepy 3B’ sS3KY
1 TUIY KPUCTAJIYHOI PEIIITKH.

Ximiuna Kinemuxa i XiMiuna pieHoeaza

[IBUIKICTh XIMIYHUX peaklii. 3alexHICTh MIBUJIKOCTI BiJl MPUPOAH pearyoyux pedoBUH,
KOHIIGHTpallli, MOBEpXHI NOTUKY, Temmeparypu. Karamiz 1 kaTamizatopu. XiMiyHa piBHOBAra.
[ToHATTS PO KOHCTAHTY, pIBHOBArd. ¥ MOBU 3MillleHHS XiMiuHOi piBHOBaru. [Ipunnun ne laremnse.

Pozuunu enexmponimie

EnextponpoBigHicTh po3uuHiB. Teopis enexTponiTuuHoi Aucouianii. [Ipouec mucomiarmii.
KoncranTa nuconianii. BracTuBOCTI KUCIIOT, COJNEH, OCHOB 3 TOYKU 30py TEOpii eIeKTPOIITHYHOI
nucorriarii. lucomiaris Boau. BoxueBuit mokazHuk. ['igpodi3 comneil.

Knacu neopeaniunux cnonyx



Oxcuan: KUCIOTHI, OCHOBHI Ta amdoTepHi. CriocoOu 100yBaHHS Ta BIACTUBOCTI OKCHU/IIB.

OcHoBu, ix cknax 1 Ha3Bu. [igpokcorpyma. Hepo3uwmHHI OCHOBHM 1 Jyru, iX XiMiuHI
BiacTuBOCTI. AMoTepHi rigpoxcunu. JJoGyBaHHs OCHOB.

Kucnorn, ix ckiman i Ha3Bu. 3arajibHi BIACTUBOCTI KHUCIOT Ta criocoOu ao0yBaHHs. Peakiiis
HelTpanizarii.

Comi, ix ckimax Ta Ha3Ba. XiMiuHI BiacTHBOCTI coiyield. JloOyBanHs coneit. [loHATTS mpo
KHCJI COJIi Ta KOMIUIEKCHI CHONYKU. IIOHSATTS mpo rigposni3 coseidl. ['eHeTHUHUil 3B’SI30K MiX
OKCHJIaMU, OCHOBaMH, KUCIIOTAMH Ta COJISIMHU.

Komnnekcni cnonyku

bynoBa kommiiekcHux cronyk. Jlucomiamisi KOMIUIEKCHMX CHOdyK. OCHOBHI THIM 1
HOMEHKJIATypa KOMIUIEKCHUX croiyk. [IpoctopoBa OynoBa Ta i3omepis ix. Ilpupoma ximiuHoro
3B’SI3KY B KOMIUIEKCHUX CIIOTYKaXx.

T'anozenu

3aranpHa XapakTepucTUKa rajoreHiB. ['anorenu B mpupomai. @izuyHi Ta XiMidHI BIACTUBOCTI
ranoreHiB. KucHeBMiCHI crioyryku ranoreHiB. JloOyBaHHS Ta 3aCTOCYBaHHS.

Enemenmu conosnoi nioepynu VI epynu (nioepynu xuchio)

3aranpHa XapaKTepUCTHKA €JIEMEHTIB miaArpynu kucHio. Kucens. JloOyBaHHS Ta BIACTHBOCTI
roro. O30H. [Tepokcuau.

Cipka. [loOyBanus i BnactuBocTi cipku. CipkoBonenb. Cynbdimu. KucHeBmicHI criomyku
cipku. CynbdaTHa KUCIOTA.

Enemenmu conoenoi nioepynu V epynu

3aranbHa XapaKTEPUCTHKA €IEMEHTIB TOJIOBHOI miarpynu V rpynu. Asotr. JloOyBaHHs Ta
BIACTHBOCTI a30Ty. Di3muHy Ta XiMiuHI BiactuBocTi Horo. Amiak. Coimi amonis. OTpuMaHHs
amiaky. KucneBmicHi cionyku HiTporeHy. HiTparHa kuciora.

®ochop. HoOyeanHs 1 BiactuBocTi ¢docdopy. KucueBmicHi crnonyku dochopy.
3actocyBaHHs pochopy Ta Horo cronyk.

Enemenmu 2onosnoi nioepynu IV epynu (nioepynu xapoony)

3aranpHa XapakTepUCTHKA €JIeMEHTIB rojoBHoi miarpynu IV rpynu. Byrnens. AnorpomnHi
BHUJIO3MIHU Ta XIMIYHI BJIACTHUBOCTI ByrJientoo. KucHeBmicHI crionmyku Byrierto. [lanmuBo Ta #oro
Buau. Kpyroo6ir Byrnemto B npuponi. Kpemniil. Kpemniit B npuposi. JIo0yBaHHS 1 BIacTHUBOCTI
KpeMHit0. KucHeBMicHI crionyku KpeMHito. CKJ10, IIEMEHT.

Enementu I (;ty>xH1 metanu) Ta Il rpynu

3aranpHa xapaktepuctuka | rpymu. Jlyxxkni wmetanu. [{oOyBaHHsS, BJIaCTHMBOCTI Ta
3aCTOCYBAaHHS NY>KHUX MeTaniB. OKCHIU 1 TIAPOKCUAM ITY>KHUX METaliB, iX BIACTUBOCTI. Minb,
cpi6J10, 30JI0TO.

3aranpHa XapaktepucTtuka eneMeHTiB Il rpymu. [lommpenHs y mpupoai Ta q00yBaHHS
MIPOCTUX pedyoBUH. BiactupocTi Ta 3actocyBaHHs eneMeHTIB Il rpynu. TBepaicTs Boau Ta METOH ii
YCYHEHHS.

Enemenmu Il ma Il epynu nobiunoi nioepynu

3aranpHa xapakrepuctuka enemeHTiB III ta IV rpynu. IlopiBHsIIbHA XapaKTEpUCTHKA
€JIeMeHTIB TrojioBHOI 1 mo6iunoi miarpyn sk III, Tax 1 IV rpymu. BmactuBocti, 10OyBaHHS Ta
3actocyBaHHs enemenTiB Il Ta IV rpym.

Enemenmu nobiunoi nioepynu V ma VI epyn

3aranpHa XapaKTepUCTUKa MIATPYNH BaHalilo Ta mArpynu xpomy. JloOyBaHHS,
3aCTOCYBAaHHS, BJACTHBOCTI €JEMEHTIB MIATPYNH BaHaAilo, MmiArpynu xpomy. IlopiBHsuibHa
XapaKTepUCTHKA eIEMEHTIB TOJIOBHOT 1 mo6iuHoi miarpyn V ta VI rpym.

Enemenmu nobiunoi nioepynu VIII epynu (poouna 3aniza ma niamuHosi Memanu).
brazopoowi cazu

3aranpHa XapaKTEPUCTHKA €IEMEHTIB POIUHHU 3a1i3a Ta TUIATHHOBUX METaJiB.

JloOGyBanHs, ¢i3W4yHI Ta XIMIYHI BJIACTUBOCTI, 3aCTOCYBaHHS METaJiB POIMHU 3alli3a,
MJIATHHOBUX METAIIB.

Bnaroponni rasu, iXx XapakTepuCTHKA.

Opraniuyna ximist
Bcemyn. Iemopuunuii hapuc po3eumky opeaniuHoi Ximii



[Tpeamer opraniyHoi Ximii. Pi3HOMaHITHICTB KJaciB 1 6€3MeXHe YUCIIO OPTaHIYHUX CIIONYK.
Jl)xepena opra”iyHoi CHpPOBHHH. METOIM BUJIYyYEHHS, OUYMINEHHS Ta 1ACHTHQIKAIl OpraHIdYHUX
cnioyK. [IpMHIMIM KiJBKICHOTO €JIEMEHTHOTO aHali3y, BU3HAUYEHHS MOJIEKYJSIPHOI (OpMyiH
CIIOJTYKH.

Ilpupooa ximiunoezo 36 ’a3xy

Tunu XiMiYHUX 3B’s13KIB (10HHUN, KOBAJICHTHUM, BOAHEBUI ). KBaHTOBO-MeXaHIuH1 ysIBICHHS
(popmu aromHHX opOiTaneid, KOHIENis Ti0puau3anii aToOMHUX opOiTanei). ExexTponHi ysBiIeHHs
B OpPraHivHii XiMii.

Bzaemnuii énnue amomis y monexyni

JIBi rpynu XapaKTEpUCTUK EJIIEKTPOHHOI OYJOBH: €HEPreTH4YHI 1 3B’s3aHl 3 PO3IMOALIOM
€JIEKTPOHHOI TYCTHMHHM. EHEpreTHuHi XapakTepUCTHKH: EHEpris 3B’sA3Ky, MOTEHIian HoHizalii,
CIIOPIIHEHICTh /0 €JEKTPOHA, IOBHA EHEpris yTBOPEHHS MOJIEKYNH, MOTEHLIalbHAa IOBEPXHS
MOJICKYJIH. XapaKTePUCTHKH, OB’ A3aH1 3 PO3MOJIIIOM €JIEKTPOHHOI I'YCTHHU: TOJSIPHICTH 3B S3KY,
e(heKTUBHUI 3apsi Ha aTOMI, JUIMOJLHAM MOMEHT OKPEMHX 3B’SI3KIB 1 MOJICKYJIM B IIJIOMY, CITIHOBA
rycTHHA. [HAYKTUBHUI 1 Me30MepHHIA e(eKTH, CIOCOOH IX TO3HAYCHHSI.

IIpocmoposa 6yoosa ma i3omepist OpeaHiYHUX CROTYK

Turmm xiMidHEX (HOPMYIT: EMITIpUYHI, CTPYKTYPHi, CKOpOYEHi, OpyTrTo-hopmymnu, Gopmynu
npoctopoBoi OynoBu. CTpykTypHi Gopmyin sk 3acid BioOpakeHHs OyIOBH OpPraHiYHUX CIIONYK.
CrpykTypHa i3oMmepis Ta ii pizHoBumu. [IpoctopoBa i3omepis. Enantiomepis. Enementu cumerpii.
Enementn crepeoximii 1 onThyHa 130Mepis OpPraHIYHUX CHONYK. XipaJdbHICTh MOJEKYIL.
Acumerpuunmii atom Kap6ony. ['eomerpruna i3omepis. Kordopmariiiina i3omepis.

Knacugixayis i Homenkiamypa opeaniuHux cnouyK

Homenknarypa B opraHiuHid Ximii sk 3aci0 MO3HA4YeHHS XIMIYHUX CIONYK 1 pEaKIii.
Homenknarypa TpuBianpHa, paaukalbHO-(QYHKIIOHATbHA, cucTeMatnyHa (HomeHnkiatypa [UPAC).
3Ha4yeHHs Teopii OyJ0BU Il PO3BUTKY OPraHIYHOTO CHHTE3Y.

Ankanu (Hacuueni 8yene8o0Hi)

['omonoriyauii psii, HOMEHKJIAaTypa Ta i30Mepis aJKaHiB, alKUIbHI pagukanmu. [IpupomHi
mxepena. Hadra, raz ta ix mepepobka. EnexkrpoHHa i mpocTtopoBa OyloBa alKaHiB, JOBXHHU
3B’SI3KIB 1 BajleHTH1 KyTd. [loBopoTHa i30Mepis, koHdopmalii Ta IXHI BIIHOCHI eHeprii, popMynau
Heiomena. bap’ep obGepranns. Di3uuHi BIACTUBOCTI alKaHIB 1 X 3ale€XHICTh BiJl JOBXKHHU
KapOOHOBOTO JIAHIIIOTA 1 CTYIEHsI HOTO po3raiy:keHocTi. Termnora yrBopenns. EHepris aTomizaiii.

MeTtoau cuaTe3y. XiMiuHI BIaCTUBOCTI aJKaHIB.

['oMONMITHYHMI TUN PO3PHUBY 3B’SI3KY. 3arajbHl YSABIEHHS HPO MEXAaHI3M JIAHIIOTOBHX
BUIbHOPAIUKAIBHUX pEakKIliii 3aMillleHHs B ajKaHaX: TaJOreHyBaHHs, CYyJIb(OXJIOpYBaHHS,
HITpyBaHHsA. OKHCHEHHS, JEeTriApyBaHHsS, KpPEKIHI, IMipoii3 ankaHiB. CHoNyKd BKIIIOUEHHS
(xnatpatu). bionoriuHo axkTuBHI ankaHu. OCHOBHI LUIAXM BUKOPUCTAHHS aJKaHIB: MOTOpHE
MaJIUBO, NAJIbHE, PO3YNHHUKU B OPraHIYHOMY CHUHTE3I.

Ankenu

Howmenknarypa, Z,E-(yuc,mpanc-)-izomepist. EnexrponHa OymoBa i reoMeTpudHa i30Mepis
ankeHiB. ®i3uuHi BracTUBOCTI ankeHiB. Criocobu yTBOpeHHs MoJABIHHOTO 3B’s3Ky. IIOHATTS mpo
MeXaHI3MU XIMIYHMX MepeTBOpeHb aykeHiB. IIpaBmiio MapkoBHMKOBa Ta HOro iHTEpIIpeTalis.
[IpueaHanHs TaJOreHiB: YTBOPEHHS TaloHieBHX HOHIB. PanukanbHi peakuii ankeHiB. OKHCHI
nepeTBOpeHHs ayikeHiB. [lomimepusartis: kaTioHHa, BUIbHOpaIUKaJIbHA 1 KOOPAUHAIIIITHA.

Anxinu

Howmenknartypa Ta i3omepis ankiiB. Onuc noTpiiHOTo 3B’ A3KY BUXO/ASUH 3 YSIBJIEHb PO SP-
riOpuau3zanito. @i3MUHI BIACTUBOCTI 1 OCHOBHI CIEKTpalIbHI XapaKTepUCTUKH ajKiHiB. Criocobu
YTBOpPEHHSI TOTpiiiHOro 3B’s3Ky. KapOimHuil 1 HipOdITHUHUN METOOU OJEp>KaHHS aleTHIIEHY.
XiMi4HI BIACTUBOCTI aJKiHIB: KaTaJiTHYHE TAPyBaHHSA, BIAHOBJIECHHS HATPIEM y PIIKOMY aMOHIaKy,
peakmiss KydepoBa, mpueaHaHHS CHOUPTIB, KapOOHOBUX KHCJIOT, TaJIOT€HOBOJHIB, I[1aHOBOIHIO.
OxcocuHTe3 3 BUKOPUCTAHHSAM aikiHiB. HykieoginbHe NpueaHaHHS 10 MOTPIHHOTO 3B’S3KY.
[lepeTBOpeHHs alleTUIIEHY Ha BIHUIALETUIIEH, TPOMUCIIOBE 3HAYEHHS I1i€] peaxiiii.

Apenu

benszen 1 #oro romoJyioru: TONYEH, KCHUJIEHH, KyMOJI; HOMEHKJIaTypa, izoMmepis. CydacHa
CUMBOJNiKa OeH3eHy Ta MHoro moxigHux. @Di3UYHI BIACTUBOCTI 1 OCHOBHI CIEKTpaJbHI



XapakTepUCTUKH OeH3eHy 1 Horo romoJoriB. JDxepena apoMaTWUYHUX  BYIJICBOJHIB!
KaMiHHOBYT1UJIbHA CMOJIa, MPOAYKTH MepepoOKu HapTH.

Enextponna OynoBa OEH3EHOBOIO KUIbIS 1 XiMIUHI BJIACTHMBOCTI O€H3eHY: BiJHOCHA
CTIHKICTh O OKMCHEHHS, CXWJIBHICTh JI0 PEaKIliid 3aMillleHHs, TEPMOXiMis T1IIPYBaHHS 1 3TOPSHHS
Oenseny. ['inmpyBaHHs OeH3eHY, BIAHOBJICHHS HATPIEM y PIAKOMY aMOHIaKy IO AMTiAPOOEH3EHY.
Peakiii apomaTuyHOro enekTpodiIbHOTO 3aMillleHHs: Cyab()yBaHHs, HITPYBaHHsI, raJOreHyBaHHsI,
QIKUTIOBAHHS, alWIIOBaHsA. BIUMB 3aMiCHHKIB y OCH3€HOBOMY KUIbIlli Ha 130MEpPHUI CKIaj
MPOAYKTIB 1 MBUAKICT peakiii. [IpaBuia opieHTalii Ta ix TeopeTuuHe OOTpyHTYBaHHS.

bazamosoepni apenu. Cnonyku 3 i3onvosanumu 6Oeuzonvuumu saopamvu. Cnoayku 3
KOHOEHCOBAHUMU OEH30IbHUMU A0PaAMU

Hadranen. /[xepena Hadraneny ta inmmx OararosiepHUX ByriaeBoaHiB. HomeHkiaTypa ta
130Mepis MOXiTHUX HadTalleHy, HOTro eleKTpoHHa OyaoBa 1 apOMaTHYHICTh. XIMIYHI BJIACTHBOCTI
HadTaneny. AnrpaueH. @enantpen. Homenknatypa ta i3omepis noxinnux. Enexrponna 6ynosa i
apoMaTU4HiCcTh. Peakitii ripyBaHHsl, OKHCHEHHS, €JIEKTPO(UIBHOTO MPUETHAHHS 1 3aMIIIICHHS.

T'iopokcunoxioui gyenegoonis. Cnupmu

Opnoatomni HacuueHi cnupTH. HomeHknatypa, i3omepis, kinacudikamis. Crnocobu
YTBOPEHHSI CHUPTOBOI TiApokcurpymu. [IpoMucioBi cmocoOu opepKaHHS HAWIPOCTIIINX
aniaTuyHUX CIUPTIB, IUKIOTEKCAHOIY.

XiMi4HI BIACTUBOCTI CIUPTIB: KHCIOTHO-OCHOBHI BJIACTHBOCTI, 3aMIlICHHS T1APOKCUTPYIH
npu  Jii  CipYyaHOi KHCJIOTH, TaJOTCHOBOJHIB 1 TaJOr€HAHTIAPHUIIB MIHEpaIbHUX KHCIIOT,
neriapatamnis. OCHOBHI IIUIAXH 3aCTOCYBaHHS CIIUPTIB.

bararoatomsi ciuptu. ['nmikoi, criocoOu iX oxep)kaHHs, XIMIYHI BJTaCTHBOCTI.

Tiopokcunoxioni apomamuynux 8yenegoonis. @enonu i Hagpmonu

CniocoOu BBeJeHHS TiIPOKCUTPYIH B apoMaTHuHe sapo. XimiuHi BracTuUBOCTi. [Ipuunuu
MiABUILIEHOI KHUCIOTHOCTI ()EHOJIB MOPIBHAHO 3 anmi)aTHUYHHUMH CIIUPTAaMH, BIUIMB 3aMiCHUKIB.
YTBopeHHs (eHonsTiB, erepiB i ecTepiB GeHomniB. Peakuii enekrpodibHOTO 3aMiieHHs (HEHOIIB:
raJloreHyBaHHs, Cynb(yBaHHSA, HITpyBaHHsA, ankimoBaHHsi. Konpgencamiss — ¢eHomiB 3
¢dopmanpaerizom, penosodopmanbIeriTHi CMOJIH.

Anvoeziou i kemonu

bynoBa xkapOoHinpHOI rpynu. HomeHknarypa, kinacugikaimis KapOOHUIBHHUX —CIIOJYK.
Cnocobu yrBopeHHs KapOoH1IbHOI rpynu. Enexkrponna 6ygosa rpynu C=0, po3moiii e1eKTPOHHOI
TYCTHUHU Ta KOTO 3B 30K 3 PEaKIIHHOI0 3[aTHICTIO KapOOHIEHOT TPYITH.

Ximiyai BiacTUBOCTI. Peakmii 3 rerepoaroMHuMu HykiIeodinamu. Bzaemomis 3
HITPOT€HOBMICHUMH HYyKJIeo]ilaMHi. AJbIOIBHO-KPOTOHOBA KOHJAEHCalisl Ta ii MeXaHi3M mpu
KHCJIOTHOMY 1 OCHOBHOMY KaTaui3i. [{ukimoomniromepu3sartis 1 nmoxiMepusalis aibAeriiiB (TpHOKCaH,
napanperia, mapadopm). OKUCHO-BITHOBHI peakilii aabAeriiB i KETOHIB.

O0HOOCHOBHI HACUYEH] Ul AapOMAMUYHI KAPOOHOBI KUCTIOMU

Knacudikanis 1 HomeHkiaTypa. Meronu oxaepkanHs. [IpupomHi mkepena KapOOHOBHX
kucioT. EnektponHa OynmoBa kapOokcurpynu 1 KapOokcuiar-aHioHa. Di3W4H1 BIACTUBOCTI
KapOOHOBHUX KHUCIOT 1 iXHIX MOXiAHUX. Bo/HEB1 3B 3KH 1 YTBOPEHHS JUMEPHUX acomiariB. XiMidHi
BiacTUBOCTI. KHCIOTHICTB, 11 3B’A30K 3 €JNEKTPOHHOI OYA0BOI KAapOOHOBUX KHCIOT Ta iXHIX
aHIOHIB.

O0HOOCHOBHI HeHacuueHl KapOOHO8I KUCIomu

Knacuixaris. Metoan oxepkaHHs ©: S-HeHacHueHHX KapOOHOBHMX KHCIOT. EnekTpomHHa
OynmoBa, B3aemHuit BmuB rpynmu COOH 1 3B’s3ky C=C. Meroaum onepkaHHS 1 UISIXA
BUKOPUCTAHHS aKPHWJIOBOi, METAaKPUIJIOBOT KUCIOT 1 ix moxiguux. [Ipupoani mkepena i mpakTHYHE
3HAYEHHS OJICTHOBOI, JIIHOJIEBOT, JIIHOJICHOBOI, apaxiJJOHOBOI KHCIIOT.

Jeoochoeri Hacuueni kKapOOHOBI Kuciomu

Howmenknarypa 1 kinacudikauis. MeToau cunresy.

OxkcanatHa (maBieBa) KucCIOTa. XIMiYHI BIAcTHBOCTi. KHWCIOTHI BimacTMBOCTI Ta ix
3aJIe)KHICTh Bl B3a€EMHOIO pPO3TallyBaHHA KapOOKCWJIBHUX Tpyn. MaiioHoBa KHCIIOTa:
NeKapOOKCIIIOBAaHHS 1 TPHYMHM IIJBUIIEHOI JIETKOCTI #oro mepebiry, KoHAeHcamii 3
KapOOHITFHUMU CIIOJyKamMu. bypiiTrHOBa (SHTapHA) 1 TIIyTapoBa KUCIOTH: YTBOPECHHS aHTIIPHIIB,



iMigiB. CyKIuHIMIT, OO0 BUKOPUCTAHHS B PeakIlii OpoMyBaHHs. AJMITIHOBAa KUCJIOTA Ta ii MOXiJHI,
iXHI BJIaCTUBOCTI 1 IUISIXH MPAKTHYHOTO BUKOpUCTaHHs. DTajeBa KUcioTa Ta ii moxigHi.
l'iopoxcuxucnomu. Okcoxkuciomu

INapoxcukucinoru. HomeHnkmnarypa i kimacudikamis. AnidaTuyHi riIpOKCUKACIOTH. 3araibHi
Metoau cunte3y. [IpuponHi mxepena i HalBaXKIMBIII MPEJCTABHUKU T1APOKCUKHUCIOT. [ iKoseBa,
MOJIOYHA, SI0JTy4Ha, BUHHA, INMOHHA KMCJIOTH. XIMIYHI BJIACTUBOCTI.

Anpperifo- i kerokucnotu. Homenkmnarypa i knacudikartis. B-Anbnerino- i .B-KGTOKI/ICJIOTI/I,
cnernudika iXHIX BIaCTUBOCTEH.

Byenesoou

Homenknarypa 1 kmacudikamis. XapakTepHi XiMiuHI BJIACTHBOCTI. MOHOCaXapuIy.
Crepeoizomepu, koHDirypariiini psau. KinpuacTo-maHIroroBa tayromepis, MmyrapoTaris. Peakiii,
0 3aCTOCOBYIOTH JUISI BCTAHOBJICHHSI CTPYKTYPHHX 1 CTEpEOXIMIYHUX XapaKTEPUCTUK
MOHOCaXapuIiB: OKHCHEHHS 1 BIJHOBICHHS, AaI[WJIFOBAaHHS, aJKIJTIOBaHHS, YTBOPEHHS
(heHUITiApa30HiB 1 03a30HIB, MEPEXOIU Bl HIDKUYUX MOHOCAXapH/IiB JI0 BULIUX 1 HABIAKH.

Hucaxapuou (6iozu) ma suwi noricaxapuou (noaiosu)

3HAaXO/KEHHS BYIJIEBOAIB Yy MPHUPOAlL 1 HUISIXM IX BUKOpPHUCTaHHA. bynoBa manbTosu,
JIAKTO3H, 11e71001031, caxapo3u. BinHOBIIIOIOUI i HEBIAHOBIIOIOYI BYIJIeBOAH. [HBEpCis caxaposi.

Bumii nomicaxapuau. bynoBa kpoxmanio, ITKOTeHy, IeNtofo3u. [iaponi3 momicaxapuis.
AnetaTi ¥ HITpaTH IIEIIONI03U (KT TENI0JI03a, alleTHIIIESII0N03a, HITPOIENio3a). Bickosa.
[TonsTTs mpo rereponoiicaxapuau (TenapuH, rialypoHOBa KHCIOTa, XITHH).

Aminu

Awminn. Knacudixkaris, Homenkiarypa. Crnocobu cuntesy. Enexrponna 6yjoBa amiHOrpymu,
3aJISKHICTH BiJ| IPUPOIU paauKaliB, 3B’ s3aHUX 3 aroMoM Hitporeny. IIpoctopoBa OynoBa amiHiB.
@Di3uyHI BIACTUBOCTI, iX 3B 30K 31 3[JaTHICTIO aMiHIB YTBOPIOBATH BOJHEBI 3B’S3KU. XiMIuHI
BiIacTUBOCTI. OCHOBHICTh 1 KHCIIOTHICTH aMiHIB, 3aJE€XKHICTh BiJ TPUPOAU BYIIIEBOTHEBHX
panukaiiB. B3aemomis 3 enekTpodUIBHUMH pearcHTaMH: aJIKiTFOBaHHS, TiJPOKCHANIKIIIOBAHHS,
AIMITIOBAaHHS 1 MOTO 3HAYeHHS B XiMii aMiHIB, B3a€EMOJISl 3 HITPUTHOIO KHUCIOTOI. OKHCHEHHS
anihaTUYHUX 1 apoMaTUYHUX aMmiHiB. OCHOBHI MpPEICTaBHUKM ali)aTUUHUX aMiHIB 1 HUIAXU iX
BUKOPHCTAHHS.

1’smuyunenni 2cemepoyuxiiu 3 0OHUM 2emepoamomom (pypamu, mioghen, nipon)

3aranbHi ysSBJICHHS 1 Kilacu(iKallis reTepOoLUKIIiB.

II’aTuuneHHi reTepolUKId 3 OJHUM TrerepoaTroMoM ((dypaH, TiodeH, mipoi). 3arajibHi
METOJIM CHHTE3Y 1 B3aemonepeTBopeHsb (FOp’eB). 3anexHICTh CTyNEeHs] apOMaTUYHOCTI BiJ IPUPOIU
rerepoaroma 1 Horo BIUIMB Ha OCOOJIMBOCTI B3a€MOJIII reTepouukiy 3 enexkrpodinamu. [lipoasauit
LUK SIK CTPYKTYpHUI (parMeHT XJI0podiry 1 reMoriooiny.

Llecmuunenni cemepoyuriu 3 00HuM cemepoamomonm. llipuoun ma iioco comonoau

Homenknarypa Ta i3oMepiss HOX1JHUX. ApOMaTUYHICTh 1 OCHOBHICTD IMIPUINHOBOTO LIUKITY.
BusiBnenHs Hyksieo(iIbHUX BIacTUBOCTEH: peakuii 3 enekTpodinamu 3a aromom Hirporeny i
yrBOopeHHs1 N-okcuay. BigHomieHHs MipuAMHY Ta HOro romosoriB 10 OKHCHMKIB. ['ipyBaHHA
MipUIMHOBOTO SJIpa.

Biosoriuna ximist

Ilpeomem i 3a60anns 6iono2iuHoi ma Ximiunoi ximii

[Tpenmer 1 3amaui OGioximii. bioxiMis — Hayka mpo XIMIYHMHA CKJaJ OpraHi3MiB 1 Mpo
MIEPETBOPEHHSI PEYOBUH Ta €HEPTii, IKi € OCHOBOIO )KUTTEIISUIBHOCTI OPTaHi3MiB.

XapakTepucTuka po3autiB 010Ximii, 3B’SI30K ii 3 XIMIYHUMH, O10JOTIYHUM Ta XIMIYHUMHU Ta
CUIBCHKOTOCTIOIAPCHKUMHU AUCHUTUTIHAMH.

binku. Aminoxuciomu

Oynkuii OIKiB B oOpraHizMi (CTpyKTypHa, KaTaJliTU4HA, 3aXHWCHA, TPAHCIOPTHA,
eHepreTnyHa 1 iH.). Enementapuumii ckian OutkiB. Monekymspaa maca. dopMa MoJyIeKysia OUIKIB.
AMiHokucioTHu# cknan 6inkiB. [lentuau. [lentuaamii 38’ 130K.

[Toninentuana Teopis OynoBu OuikoBoi Monekynu. Jocnimkenns O.5. Jlanunescekoro 1 E.
dimepa.

Kucnotnuii, nyxHuéi Ta QepMeHTaTHBHUN Tiapomi3 OuIkiB. MeTtonun BH3HAYCHHS
aMIHOKHUCIIOT B OUIKOBHUX TiJIposti3arax.



[lepBunHa cTpykTypa OinkiB. [IpuHIMNM BHU3HAYEHHS aMiHOKHMCIOTHOI MOCHTIJOBHOCTI B
Oinkax 1 menTuaax. BropuHHa CTpykTypa OUIKIB: (-cripanb 1 B-cTpykTypa. TpeTuHHa CTpyKTypa
OinkiB. Tumm 3B’A3KiB 1 B3aeMOJid, M0 cTalOLIi3yl0OTh TPETUHHY CTPYKTYpy. YerBepTHHHA
ctpykrypa OunkiB. CyOomuuumi (mporomepw) W emiMonekyaud (Myinbtumepu). llpukinaam
YEeTBEPTUHHOI CTPYKTYypu (reMoriobiH, iHCyNiH, OUTOK Bipyca TIOTIOHOBOi Mo3aiku). Cuim, 1o
CTaOLTI3yIOTh YETBEPTUHHY CTPYKTYDPY.

@®i3uyHI Ta XiIMiYHI BIACTHBOCTI OUIKIB: aM(OTEpPHICTh, 3apsa MOJEKYIH, 130€IeKTPUIHA
TOYKa. MeTonu ocaKeHHs OLIKIB.

Homenknarypa ¥ xmacudikamis OinkiB. Knacudikamiss mpoctux OinkiB 3a  (opmoro
MOJIEKYJIH, aMIHOKMCIIOTHUM CKJIaJI0OM, PO3YMHHICTIO.

Knacudikamis ckaagHux OUIKIB 32 XapaKTepOM IPOCTETHYHOI IPYIIH.

Hyxkneinosi kucniomu

Hyxneosunu, nykneoruau. Hykneoruan moHomepu kucnor. Ilominykneotunu. Xapaktep
3B’s13Ky HykJIeoTuAiB y noiinykineorunax. JJHK i PHK. MonekymnspHa maca HyKJI€THOBHX KHUCIIOT.

JIHK. BwmicT B opranizmi i nokamizanis B kiaituni. @opmu monexyn JHK. Hykneoruanuit
cknag JHK.

[lepunna crpykrypa JAHK. Po6otu E.Yapradda. Bropunna crpykrypa AHK. ®@opmu i
napametpu noxiiHoi croipani JHK. IlpuHnun xommieMeHTapHOCTI MyPHUHOBUX 1 MIPUMIAMHOBUX
ocHOB 1 #oro peamizanis B crpykrypi JHK. Tperunna crpykrypa JJHK. Ctpykrypa XxpomaTuny
A7pa 1 XpOMOCOMH.

Oynkuii JJHK B opranizmi. Bugn PHK: Tpancmopthi, puGocomanbHi, iHpopMmariiiHi),
SIICPHI.

IlepBuHHA, BTOpUHHA, TpeTuHHA cTpyKTypa PHK.

Perikanis JIHK. ®@epmentn (JAHK-ITonimepasa, JIHK - miraza) i cnenudivni 6inku (JJHK-
3B’ si3ytounii i JJTHK-po3kpyuyroumnii), siki 6epyTh y4acTh B peruTikarii.

KoMrieMeHTapauii MexaHi3M 3a0e3ledeHHS CIenu(igyHOCTI BIATBOPEHHS NEPBUHHOT
crpykrypu JAHK. Perymsuis cuaresy JJHK B xiitusi.

Byenesoou

Homenknarypa 1 xkmacudikamis. XapakTepHl XIMI4HI BJIacTUBOCTI. MoHocaxapuau.
Crepeoizomepu, koH@irypariitni psau. Jucaxapuau (6i03u) Ta BHIII Tojicaxapuau (TOTIO3M).
3HaXO0/PKEHHS BYTJIEBOJIB y MPUPO/I 1 UISIXU IX BUKOPUCTAHHS.

bynoBa wmanbTo3u, aKTO3MW, I1€M00103HM, caxapo3u. BigHOBIIOWOUI W HEBIAHOBIIOKOUI
ByrieBonu. [HBepcis caxapos3u. Bumii momicaxapunu. BymoBa kpoxmaiio, TIIKOTEHY, IENTIOJIO3H.
Ipgponi3 mnomicaxpuiiB. Aneratd W HITpaTH LETIOJO3U(AJKLT IENI0I03a, aleTHIIENo03a,
HITpoIIeNoo3a). [ToHATTS po reTepo noicaxapuau (rernapuH, riarypoHoBa KUCIOTa, XITHH).

Jiniou

Knacudikamis mimigis. .Kupu: OynoBa, HOMEHKIATypa, 130Mepisi, OJEp>KaHHS >KHPIB,
¢i3uyHi 1 XiMiyHI BracTuBOCTi. [IpocTi nimiau: riminepuu, CTEpUHH, JIAHOMIH, criepManeT. Muna.
CunrtetnuHi 3aMiHHUKH MITa. [TOHATTS PO BOCKH.

Depmenmu

Enzumonnoris. Ponb pepmeHTIB y sBUIIaX KUTTEAIsUIbHOCTI. DepmeHTH — GloKaTalli3aTOpH.

XimiyHa mpupona, OynoBa ¢depMmeHTiB. bynoBa KaTamiTUYHOrO WEHTPY  (EpMEHTIB.
CybctpatHuii Ta anoctepuyHuii 1eHTpu (epmeHTiB. Mexanizm Aii ¢depmenrtiB. Briactusocti
¢depmenTiB. CrienugivHicTh 1ii, aKTUBATOPH H 1HT10ITOPH (PEepMEHTIB.

Homenknarypa, cucreMaTHuHi U poOoui Ha3Bu ¢epmenTiB. Kiacu ¢epmeHTiB:
OKCHJIOpENyKTa3H, TpaHcdepasu, riapoiasy, Jia3u, i30MepasH, Jirasu.

Bimaminu

Po6otn M.LJIynina. Ponp BiTaMiHIB y JKMTTENISTIBHOCTI opraHi3MiB. ['imoBiTamiHO3H,
aBiTaMiHO3H, rinepsiTamino3u. Kinacudikamist 1 Homenknarypa BiTaMiHiB.

XKupopo3unnHi BiTamiHu. XiMiyHa OyJoBa, Timo-, Timep- Ta aBiTaMiHO3M, YyYacTh B
MeTaboiti3Mi, motpeda, mKepena BiTamiHiB A (petunony), D (xanmsrudepony), E(tokodeporny), K
(pimoxiHnony).



Bonopo3unnni Bitraminu. XimiuHa OymoBa, Timo- ¥ aBiTaMiHO3HW, y4acTh B MeETa0oIi3Mi,
notpeba 1 mpkepena BiTaMmiHiB Bi (Tiaminy), Bz (pubodmaminy), B3 (manToreHoBoi kuciotu), Bs
(HIKOTHHaMIly, HIKOTHHOBOI KHCIIOTH), Be (Mipumaokcanto), ackopOiHOBOT KUCIIOTH, O10THHY.

Topmonu

3aranpHa XapakTepucTHKa. XiIMIYHA IPUPOJIA, MEXaHI3M Jii.

I'opmonu  rimoizy  (coMaroTpoIliH, KOPTUKOTPOITH, THUPEOTPOIiH, Ba3OMPECHH,
OKCHUTOIIMH), HIMTOBHIHOI 32703 (THPEOrnoOyiiH, TUPOKCHH), MiANUTYHKOBOi 3aio3u (iHCYIiH,
IVIFOKaroH), HaJHUPHHUKIB (KOPTUKOCTEPOH, ajbJIOCTEPOH, aIpeHANliH, HOpaJpEeHaTiH), CTaTeBi
TOPMOHH (T€CTOCTEPOH, ECTPAII0N).

ObMmin peuosun i enepeii 8 opeanizmi. 3a2anbHull WX Kamaooaizmy

OOMiH pedoBHUH 1 eHeprii — 000B’s3KOBa YMOBA ICHYBAaHHS JKUBUX OpraHi3MiB. AHa0OIi3M,
KaTa00J113M, MeTadO0JII3M.

[TousATTS MpPO piBEeHBb BUIBHOI €HEprii B OPraHIYHMUX CIIOJIyKax i HOro 3MiHM B IpoIecax
[IEPETBOPEHHSI PEUOBHH.

Makpoepriuti CHOJIYKHM 1 MakpoepriuHi 3B'SI3kH. BigMiHM TOHSATH «eHepris 3B’SI3Ky» U
«MaKpOEPTiYHUH 3B’ SI30K».

Poe AT® B eneprernanomy oOmiHi. AT sik akymynsaTop, TpaHchOpMAaTop 1 MPOBITHUK
eHeprii B mpotieci ii 3amacaHHsi # BUTpauaHHs B oprai3Mi. CriBCTaBIE€HHSI €HEPreTHKU XIMIYHUX
peaKIIii y ®uBii 1 HeXKUBIH TPUPOII.

[{uxn TpukapooHoBuX KuCIOT. PoboTn X. Kpebca.

Obmin 8yeneodis

INapomiz 1 docdopoiniz omirocaxapuaiB 1 TmoicaxapuiiB. XapaKTEpHUCTHKA aminas,
docdopmnaz. MeraboiizM MOHOCaxXapuIiB. AKTHBAIISI MOHOCAXAPH/IIB.

MexaHi3M TIIIiK0Ii3Y, IIIKOT€HOMi3Y, CHUPTOBOTO OpOIiHHS.

CrpspxeHHs OKuCIeHHs 3 pocopumoBanHsIM. XemiocMoTrnyna rinoresa (I1. Mituemnn, B.I1.
CkynauoB).

Eneprernunuii eekt aHaepoOHOTO 1 aepOOHOTO OKUCIICHHS BYTJIEBOIIB.

Oo6min ninioie

3aranbHa XapakTepucTHKa 1 kiacugikamis minigie. Tpurminepunu, crepuad, BOCKH,
dochominign, raikomimiau. Iixpomi3 TpuriinepuaiB y oprasi3mi. XapakTepUCTHKa JIiMas.
Mertabomni3m riinepuHy. MexaHi3Mu o- 1 J-OKHCICHHS BUIIMX JKUPHUX KHUCIIOT, JIOKai3alis iX B
KJIIiTHHI. EHepreTuHuii ekt OKMCIeHHS KUPIB.

Azomucmuti 0omin. Obmin aminokuciom i OLIKIG

O6’eM 1 MBUAKICTb OHOBJEHHS OUIKIB pI3HUX OpraHiB 1 TKaHUH. [igpomi3 OiIKiB.
Xapaktepuctuka nporea3. lllnsgxu 3B’43yBaHHS aMiaky B oprasizMi. MexaHi3M O010CHHTE3Y
ceyoBUHHU (OpHITHHOBUHM nuki). Hngxu GlocuHTE3y aMiHOKMCIOT (BiHOBIIIOBAJIbHE aMiHYBaHHS
KETOKUCJIOT, NepeaMiHyBaHHs, aMIHYBaHHS HEHAaCHYEHUX KHCJIOT) 1 CHIBBIAHOLIEHHS iX y PI3HUX
KJIaciB OpraHi3MiB.

Aszomucmuii 0omin. OOMiH HYKIEIHOBUX KUCTIOM

PosmenyieHHs HYKIETHOBUX KHUCIOT. MaTpu4HMi CHHTE3 HYKJIEIHOBUX KUCIOT. CHHTE3
JHK. Inimiamis. Enonramis. Tepminamis. cuate3 JIHK wa marpumi PHK. biocunte3 PHK na
matpumi JJHK.

Mampuuni cunmesu. biocunmes 6inka

Marpuuna Teopist GiocuHTe3y Oinka. 3araiabHa cxema ioro. IlepeHoc pedyoBuHH, eHEprii Ta
iH(popmarii. bynosa 1 BnactuBocti pubocoM. Etanu TpaHcnamii: iHiliamis, eIoHramnis, TepMiHaris.
Po6otu O.C.Cnipina. MexaHni3m 3abe3neueHHs crierudiuHocTi 6iocuHTe3y Ou1Ka. ['eHeTuUHMi Ko,
HOr0 XapaKTEPUCTHKA.

AHajniTH4YHA XiMist

Ananisz i tio2o 3nauenHs 8 npoyeci Ni3HauHA Mamepii

3HayeHHs aHali3y y BUPOOHMYIN NisibHOCTI MoauHU. llpeamer aHamiTMyHOI XiMmii, SK
HaykH. SIKICHUH 1 KUTbKICHMM aHaii3 pedyoBUHM. 3aBAAaHHS aHATITHYHOI XiMii 1 i1 3HaueHHs AJis
PO3BHUTKY Ipupoo3HaBcTBA. CydacHUH CTaH aHAIITUYHOI XiMii, 0COOJIMBOCTI PO3BUTKY Y 3B SI3KY 3
BUMOTaMH JI0 AQHAJIITHYHOTO KOHTPOJIO — BEJIHWKAa 4YYyTJIWUBICTh, TOYHICTh, EKCIPECHICTb.



OnrtuMizanis i aBTOMaTu3allis aHallizy, iX 3HAYEeHHS I KOHTPOJIO TEXHIYHMUX MPOILECIB 1 SAKOCTI
MPOYKIIIi.

Memoou ananimuunoi ximii

OCHOBHMI TIPUHITUI aHATITUYHOTO JOCHIKEHHS peuoBUHU. CKIIas 1 BIACTUBICTh. SIKiCHUHN
aHaJi3 SK MEpIIMi eTam aHaJITHYHOTO JOCIHIIKEHHS, 3B’S30K SKICHOTO 1 KUIBKICHOTO aHami3y.
AHaJIITHYHI O3HAKHU 1 Kiacudikallis METOIIB aHATITHYHOT XiMii. XiMiuHi, (i3uKo-XiMidHI 1 pi3uyHi
METOMHM, iX KOPOTKA XapaKTEePUCTHKA, POJIb 1 MiClle HAa CY4aCHOMY €Talli PO3BUTKY HaYKHU 1 TEXHIKH.
ExcnipecHuii 1 aBTOMaTHUHUN aHaJi3| 1 BUMOTH 10 HUX. Kitacudikariist METoIiB.

Da3zosuti ananiz

Oco0nuBOCTI aHANI3y YUCTHX 1 HAAYUCTUX PEYOBMH HAa OCHOBI KOMIIOHEHTH Ta JOMIIIKH.
AHamiTHYHI peakIlii i peakTUBU. AHATITHYHI 03HAKY 1 aHAMITUYHI peakiii. BUMOru 10 aHamITHYHIX
peakimiii 1 peakTHBIB. XapaKTepUCTHKA aHAIITHYHHUX peakiid. Peakifii 3arampHi 1 YacTKOBI;
BUSIBJICHHS, PO3/pi0JIeHHs 1 BiTOKpeMJIeHHs HOHIB. UyTIHMBICTh, cienu(ivyHICTh Ta CEICKTUBHICTD
peakiiii. Bennunnm, siKi XapaKTEPU3YIOTh YyTIUBICTb 1 3B 30K MK HUMHU. AOCOJIIOTHA Yy TIIUBICTb,
Me)Xa UyTIMBOCTI peakiiid, peaKTUBIB 1 METOIIB.

Pisnosaca 6 cemepocenniu cucmemi

PiBHOBara Mix nBOMa piAKuMH (hazamu. 3aKOH PO3ALTY, KOSPIIIEHT PO3IUTY 1 IX 3HAYCHHSL.
Excrpakiris Ta i 3acTocyBaHHS B aHaJi31.

PiBHOBara Mmixk TBepmoro ¢a3zor i po3unmHOM. [IpaBuino AOO0YTKY pPO3YMHHOCTI 1 HOrO
¢b13uunuit 3micT. OOYMCIEHHS KOHCTAaHTU JOOYTKY PO3UYMHHOCTI 1 OOUMCIIEHHS PO3YMHHOCTI 3a
KOHCTAHTOIO JIOOYTKY PpO3YMHHOCTI Uil €JEKTPOJITIB pPI3HUX THMIB. 3aCTOCYBaHHS IpaBHIIA
N00yTKY pO34MHHOCTI B aHauizi. O6uucnenns pH moyatky i1 KiHISI OCAKEHHSI BaKKOPO3UYMHHHIX
T1IPOKCHU/IB.

Tioponis coneii

Busnauenns peaxiii rigpomizy. I'igponi3 coneit pizaux tumiB. OOYHCICHHS KOHCTAHTHU 1
cryneHsi riaponizy. CrtymeneBuil rifpomi3. [igponi3 comneil 6araTo OCHOBHHUX KHCJIOT 1 OCHOB.
Bruie possenenns i remneparypu Ha rigposnis. O6uucienns [H'] i pH B po3urHax pizHOro Tumy
COJIeH, SIKI T1JIPOI3YIOTh.

Komnnexcni cnonyku 6 ximiunomy ananizi

3arapHa XapaKTepUCTHKAa KOMIUIEKCHHUX crnoiyK. CTymeHeBa AMcollialis KOMITJIEKCHHUX
CHOJYK 1 KOHCTaHTa HECTIMKOCTI. XapaKTepUCTUKAa HAWTOJOBHIMIMX TPYN KOMIUIEKCHHUX CIOJYK
CTOCOBHO JI0 aHaji3y. 3HAa4YeHHS BHYTPIIIHbO-KOMIUIEKCHHUX CIIOJNyK. BukopucranHs ix
PO3YUHHOCTI B OpraHIYHUX PO3YMHHUKAX IS AaHATIITUYHUX IIUICH.

OxucHo-6i0H06HI peakyii

OCHOBH1 OKHMCHUKHU 1 BITHOBHHMKH, Kl BUKOPHCTOBYIOTHCS B aHalli3l. 3HAU€HHS peakuii
OKHCJICHHS-BITHOBJICHHS Ul BUSIBJICHHS 1 BU3HAUEHHS €JIEMEHTIB, PO3UMHEHHS BaXXKOPO3UMHHHUX
cnonyk. [Ipukinaan oKMCHO-BIIHOBHUX peakiii Al pi3HUX IPyN KaTiOHIB Ta aHIOHIB.

CyuacHuil cman KiibKICHO20 aHanisy

Metonu KIIBKICHOTO aHamii3y: XIMIYHI, (i3uko-XiMmiuHi Ta (izuyHi. Makpo-, Mikpo-,
HaMiBMIKPO METOJM KUIbKICHOTO aHalizy. AHamiTHuHI Tepe3u. TexHika BHKOHAHHS aHami3y.
AHaNITAYHI oOmeparii: CIUIaBJICHHs, PO3YMHEHHsI, BUIIAPIOBaHHS, OCAKCHHs, (UILTPYBaHHS Ta
poMHUBaHHA ocafiB. [IpaBUIBHICTD 1 TOYHICTH (BIATBOPIOBAHICTD) aHAMI3Y.

I'pasimempuunuii (6acosuii) ananiz

KinbkicHe ocamkenns. Ocaau, iX YyTBOPEHHs, BIACTUBOCTI. 3aI€XKHICTh PO3UMHHOCTI OCaxy
B1Jl HOTO CTPYKTYpHU 1 pO3Mipy YaCTUHOK. BIiMB pi3HUX (aKTOpiB HA CTPYKTYpPY 1 JUCHEPCHICTh
ocaniB. CriB ocampkeHHs (azcopOuis, okimo3is, i3oMopdizm). AncopOriiiHi BIACTUBOCTI OCAaiB.
Busnauenns Bogu. [lpsmi 1 HenmpsAMi METOAM BU3HAYEHHS KPUCTAJI3aliiHOT 1 FIIPOCKOMIYHOT BOJIH.
BusnauenHs ranoreHiB. BusHaueHHs CIpKM B HEOPraHIYHMX 1 OPraHIYHMX CHOJYKaxX y BHIJIII
cynb(dar-iiony. Bu3HaueHHS eJEMEHTIB y BHIJSNIAI OKCHAIB. 3HAUYEHHS BEIWYMHU BOJHEBOTO
MOKa3HUKa 1 BEJIMYMHU JOOYTKY PO3UMHHOCTI OCAKyBaHOTO TiAPOKCHIY. MeToau ocaJKeHHs
3aJTi3a, AIFOMIHIIO0 Y BUTJISIAI T1IPOKCUIIB. Bu3HaueHHs Kaspliiro Ta MarHiro. Busnauenss docdopy.

Tumpumempuynuil (06 emHui) ananiz

3aranpHi BIJOMOCTI MPO TUTPUMETpUUYHHUI aHaii3. OCHOBHI WOro MOJOXKEHHsS. MeToau
o0’emHoro anamizy. Kimacuodikamis. CnocoOu BupaXeHHS KOHIEHTpalii po3uuHiB. TUTP.



TurpyBanus. Touka eKBIBaJICHTHOCTI Ta KiHIIEBAa TOYKa TUTpyBaHHs. PoOodi po3umnu. Buximni
pPEYOBMHHU JUIsl BCTAHOBJICHHS KOHIICHTpAIlli POOOYMX PO3YHMHIB, TUTPUMETPHUYHI CTaHIAPTH,
¢ikcanamm.

Memoo netimpanizayii

KucnoTHO-OCHOBHE THTpPYBaHHS y BOJXHOMY cepepoBuini. PoGodi po3umuu. BuximHi
pedoBuHU. BcTaHOBIEHHS HOPMAIbHOCTI (THTPY) pOOOYMX PO3YMHIB KHCIOT 1 JyriB. Touka
€KBIBaJCHTHOCTI, TOUYKAa HEUTPAILHOCTI 1 KIHIIEBA TOYKA TUTPYBAHHS.

BupaxyBaHHs KOHLIEHTpallli BOJHEBUX 10HIB BOJHEBOIO ITOKa3HUKA PO3YMHIB: CHUIBHHUX
KUCIOT 1 JyriB. BupaxyBanus pH B pi3HMX TOYKax TUTPYBaHHSA JUIS TMOOYIOBH KPHBHX
HeWTpai3alii: CHIIbHHUX 1 CJTA0KUX KUCJIOT Ta OCHOB.

[npukaTopu MeToy HelTpanizanii. loHHa i xpomodopHa Teopis iHAUKATOPIB.

Memoou okucnennsa-6iOH061eH A

Koncrantu piBHOBarm cucCTeM. 3B’S30K MK KOHCTAaHTOIO DIBHOBaru i HOPMAJIbHUMHU
noreHuianamMy. BupaxyBaHHs MOTeHLiaNly B PI3HMX TOYKaX TUTPYBaHHSA NPH MOOYAOBI KPUBHUX.
Metoau BU3HAUYEHHS KiHIIEBOI TOYKH TUTpYBaHHA. OKUCIIOBATHHO-BIAHOBHI 1HIUKATOPH.

Orasan OKHUCIIIOBAILHO-BITHOBHUX METO/IIB: HomoMerpis, OiXxpomMaToMeTpis,
NepMaHTaHATOMETPisl.

Hooomempis ma 6ixpomamomempisi

Honomerpis. Cuctema io-i01u1-0OKMCIIIOBAY UM BiTHOBHHUK B 3aJIEXKHOCTI BiJl HOPMATbHIX
MOTEHITIATIB OKHCIIOBAIBHO-BITHOBHUX cucTeM 1 pH posumuiB. Kpoxmane sk iHIUKATOp.
Tiocynbdar sik BimHOBHUK. bixpomaromerpist. Cuctema 6ixpomar-xpom (I1I). [ngukatopu metoxy.

Memoou komniekcoymeopenHsi

[TpuHIMT METOTy KOMIUIEKCOYTBOPEHHSI (KOMIUIEKCOMETpisi). BUkoprucTanHs HeOpraHidHUX
1 OpraHiYHUX PEYOBUH B KOMILJIEKCOMETPIi.

Etunennmaminrerpaanerar HaTpilo K THUTPAaHT. YMOBH  KOMIUICKCOMETPUYHOTO
TUTpYBaHHA. MeToau 1HIMKalll KIHIEBOi TOYKM TUTPYBaHHs. 3aCTOCYBaHHS KOMILIEKCOMETpIii B
MPAKTHULl XIMIYHOTO aHaNi3y (BU3HAUEHHS TBEPJIOCTI BOJIN).

di3zkoJ10iTHA XiMif

IIpeomem ¢hizuunoi ma Kon0iOHOI Ximii

OcHoBHI po3ainmu Kypcy. Ponb ¢i3ukn 1 MaTeMaTUKU IpU BUBYEHHI Teopii (izuuHoi XiMii.
IcTopis po3BUTKY (13UUHOT XIMii, POJIb YKPATHCHKUX Ta 3apyO01’KHUX BUEHUX B PO3BUTKY IIi€1 HAYKH.

O3Haku 00’ekTiB KonoinHoi ximii. Kiacudikaris mnoBepxHeBux sBull. Kiacudikaris
JIMICTIEPCHUX CHUCTEM.

Teopemuuni ocnoeu izuunoi ma Kon0ioOHOI Ximii

ArperaTHi CTaHU PEUOBUHHU, X XapaKTEPUCTHKA. 3aKOHU CTaHy 1/iealIbHUX 1 peaJbHUX ra3iB.
MoreKynspHO — KiHETHYHa Teopisi rasis. Pimuuu. Ix BmacTuBOCTI: B’A3KicTh, mudysis. Teepauii
craH. Tunu KpUCTANIIYHUX TPATOK: 10HHA, aTOMHA, MOJIEKYJISIpHA, METAJIIYHA.

OcHosu XiMiuHoi mepmMoOUHamiKu

[Tpenmer ximiyHOi TepMmoauHaMmiku. OcHOBHI moHATTA. Kiacugikaiis cuctem 1 mpouecis.
[epmmii 3akoH TepmoauHamiku. Teruota i po6oTta. PoOoTa mpu pi3HHMX mpolecax B Ta30BUX
cucremax. Teruora mpu pi3HMX mnponecax. Exrtanbmis. OcHoBH Tepmoximii. 3akoH ['ecca Ta
HacHiaky 3 Hboro. TemmnoemHicTs. 3akoH Kipxroga. Tepmoaunamiuni norenuianu. Exnepris I'i66ca
1 I'enpMmronbia. Ximiunuii notenmian. Hampsimok mporeciB. Judepenmianu tepMoauHaMI4YHUX
GbyHKIIH.

Ximiuna piBHOBara. Ii KilbKicHa XapakTepuUCTHKA. 3B’A30K i3 TepMOAMHAMIYHHUMU
noteHmianamu. [3orepma ximiuHoi peakuii. [Ipunuun Jle—Illarense.

Daszosi pisnosacu

@da3u 1 KOMIIOHEHTH cHcTeMH. YMOBU (a3oBoi piBHoBaru. [laBuno ¢a3 I'i66ca.
OAHOKOMITOHEHTHI cucTeMH. BapiantHicTh cucreMm. [liarpama craHy Boau, (Di3UUHHUNA 3MICT i
enemeHTiB. PiBHsHHS Knaneiipona — Knay3iyca, iioro anamis.

Pozuunu, ix npupooa i cnocobu eupasicenHs KOHyeHmpayiti

TepmoaunamMika nporecy po3unHeHHs. Pa3oBa piBHOBara po3uMH — HaCH4YeHa mapa. 3aKoH
Payns ta macmigku 3 Hboro. KumiHHs Ta 3amep3anHs po3umHiB. [Ipupoma eOymiockomivyHOl Ta



KpiockomiyHO1 KoHCTaHT. OcMOTHMYHHMI THUCK po3umHiB. KomiratuBHi BiacTuBOCTi. Po3unHeHHs
ra3iB B pignHax. 3akoH ['enpi i CeuenoBa. PoO3unHHICTh TBEPIUX PEUOBUH B PiAMHAX.

Pinki po3umHM 3 HEOOMEKEHOI PO3YMHHICTIO KOMIIOHEHTIB. I[neanbHi Ta HeileabHi
po3uunu. [IpuurHM BigXwiIeHHs Bin 3akoHy Payns. Jliarpama THCKy 1 giarpaMy KUIiHHA. 3B 30K
MK CKJIaZIOM Mapy i pO3YMHY, IIO 3HAXOAMTHCSA B piBHOBa3i. 3akonu KonomamoBa. OOMexeHO
po3uuHHI piauHu. B3aemMHo Hepo3unHHI pinuau. Excrpakiis. [leperonka 3 BOASHOO maporo.

Pozuunu enekmponimis

KomiraTuBHI BJIaCTUBOCTI PO3YMHIB €JIEKTPONITIB. Teopis eNeKTPONITHYHOI JUCOIliallii.
Cryminb 1 KoHCTaHTa aucouianii. [3oToniunuil koedimient. Teopis cunpHUX eneKTpoiTiB [lebas —
X¥OKKesl. AKTUBHICTh, 10HHA CHJIa PO3YHHIB, KOedII€EHT akTUBHOCTI. J{ucortiamist Boau. BoaueBuii
Ta TIIPOKCWIBHUN mMOKa3HUK. loHHMI m00yrox Boau. IIpoTosiTHYHA TEOpis KHCIOT 1 OCHOB.
KoHnenrpariisi HOHIB TiIPOKCOHIIO B pi3HUX cucteMax. bydepHi pozuunnm. bydepHa €MHICTB.
I'iposni3 3 TOUKH 30py MPOTOIITHYHOT TEOPIi.

EnexrponposigHicTh po3unHiB. PyxnmuBicth ioHiB. 3akoH Konbpayma. Kongykromerpis ta
11 IpaKTU4YHE BUKOPUCTaHHS

Enexmpoximis

3arampHa  XapaKTEPUCTHKA  EJIEKTPOXIMIYHMX TPOLECIB  €JIEKTPOMHUH  MOTEHINial.
Tpanchopmarnis ximiuHoi eHeprii B enekTpuuHy. PiBHsHHf HepHcra. Tumm mnoTeHuiamis.
laneBaniuHi enemeHTH. [To3HaYeHHS eeKTpOiB 1 eeMeHTiB. Turm enekrponiB. [loTeHiomeTpis.
Kineruka rereporennux mporeciB. Judysia. 3akonun @ika. Craunionapuuii ctpym. Enekrponna
nosnsipusanis. [lonsiporpadis i BoabTaMIiepomMeTpis. AHa3 MoysiporpadiqHol XBUII.

Tepmoounamixa i 6y0oea nogepxresozo wiapy

[Toepxus oxiny da3. [loBepxHeBa eHepris Ta MoBepxHEBUN HATAT. [loBepXHEBa EHTANIBITIS
1 eHTporii. 3aleXHICTh MOBEPXHEBOTO HATATY BiA PI3HUX UYMHHUKIB (TeMIlepaTypH, MPUPOIU
($ha30yTBOPIOIOYHMX PEUOBHH, PO3UMHEHHX PEYOBHH). SIBHINA, IO 3MEHIIYIOTh MOBEPXHIO MOILTY.
CamoBinbpHa neperonka pinunu. [loBepxHeBuii Tuck. Aaresis 1 3mouyBaHHs. Po3TikaHHS.

Ancop6uis Ha moepxHi pinmuHH. [IpaBuno Hdroxmno — TpayGe. Eneprernuni mapamerpu
ancop6uii. PiBHsHHsS JlenrMiopa, ioro mapamerpu. AncopOuiss Ha MexXi JBOX piIWH, IIO HE
3MIIYIOThCS. AfcopOuist enexTponitiB. Bubipkosa agcopOuis, npasuiio Ilanera — ®@asinca — I'ana.
HMonoo6minna agcop6uis. Xpomarorpadis.

Jlucnepcuicmo i mepmoouHamiumi 61acmueocmi

BB nucnepcHocTi Ha BHYTpilmHIA Tuck Tin. PiBHsHHA Jlamnaca. IToBepxHeBa eHepris i
piBHOBaxH1 (opmu Tu1. 3akoH Bynegpa. Kanimspui sBuma. 3anexHICTh TEPMOAMHAMIYHOL
peakiiiHol 31aTHOCTI BiA AMcIepcHOCTI. BmnmuB naucmepcHOCTi Ha TeMmmeparypy (asoBoro
Mepexoy.

Konoioni cucmemu ma ix enacmugocmi

3aranpHa XapaKTepUCTHKa KOJIoinHuX cucteM. KoHaeHcaliiHi Ta Jucnepcariitii MeToau ix
oJiepXkaHHA. MeToiM O4YMIIeHHS KOJOIAHMX po3uMHiB. OnTuuHi BiaactuBocTi (edekt Tinnmans,
3akoH Penes). OnTuyHi MeTONM AOCHIIKEHHS AMCIEPCHUX cUCTEM. MOJeKyIspHO—KIHETHYHI
BJIACTUBOCTI KOJOITHMX cHcTeM. bpoyHiBcbkuil pyx. [dudysis. Ceaumentamis. [dudyzno—
ceauMeHTaIliiHa piBHoBara. CequMeHTaniiani ananiz. OCMOTUYHUM THUCK.

EnextpokineTnuHi siBuma (enekTpodopes, eIeKTPOoOCMOC, MOTEHLIan Tedii 1 MOTeHIian
ocajpkeHHs). bynoBa winmenu. BuKOpHCTaHHS €NEKTPOKIHETUYHHUX SIBUI IS JTOCIIJKEHHS
KOJIOTTHUX CHCTEM 1 B TEXHOJIOTIYHHX Mpoliecax.

Cmiuxicms i Koa2ynayis 30716

Bunu criifikocTi nucnepcHUx cucteM (celMMeHTalliiiHa 1 arperatuBHa). TepMOAMHAMIYHO i
KIHETUYHO CTIMKI JUCHEepCHl cucTeMu. UWHHUKM arperaTuBHOI CTIMKOCTI AMCIEPCHUX CHCTEM
(emexTpocTaTHUHUM, aaCcOpOLIHHO—CONBBATHUN, EHTPOMIMHUN, CTPYKTYPHO — MEXaHIYHHH,
T1ApOIMHAMIYHHN).

Koarymsuis rizpodo6uux 3omiB. Brmus enextponiti. [Ipasuno [ynene—Iapai. Kineruka
koaryimsmii. [lopir koarymsiii. ['erepokoarysmsiiiss ( B3a€eMHa KOaryssiisi 30J1B, (IOKYJIAIS,
¢noTanig, rerepoxoaryinsauis). Koarymsmiss CyMilIo eleKTpOdiTiB. SIBUIlE NMPUBHKAHHS 30JIiB.
3axucHa /1isi BACOKOMOJIEKYJIIPHUX PEYOBHH.

MeToauka HaBYaHHSA 0ioJioril Ta Ximil



MeTtouka HaBYaHHS — HAayKa 1 HABYAIbHA JUCITUILIIHA.

3micT 610JI0T1YHOT Ta XIMIYHOT OCBITH B CYYacHIN HaIllOHAIBHIHN IIIKOJII.

Teopis hopMyBaHHS 1 pO3BUTKY O10J0TTUHUX Ta XIMIYHUX MTOHATE.

JuaakTHaHI TPUHITMITA B METOAMII O10J10Tii Ta XiMii.

Haouni 3acobu HaBuanHs 010J10Tii Ta XiMmii.

KaGiner 6ioorii Ta Ximii B IKOJI.

HaBuanbHO-0CTiAHA 3eMeNbHA TUISTHKA MIKOJIH, 11 OpraHi3allis Ta 3HauYeHHs i BUBYCHHS
61oJ0ri1 Ta XiMii.

Etnune (MopanbHe) BUXOBAHHS IIKOJISIPIB IMiJ] Yac HaBYaHHs 010J10Tii Ta Ximii.

Po3ymMoBe BUXOBaHHS IIKOJISAPIB i Yac HaBYaHHs 010J10Tii Ta XiMii.

EcreTnune BUXOBaHHS MIKOJISIPIB i/ Yac HaB4aHHs 010J10Tii Ta XiMmii.

®di3uvHe BUXOBAHHSI IIKOJISPIB ITiJ1 YaC HaBYaHHS 010JI0T11 Ta XiMmii.

Exosoriune (mpupoa0o0XopoHHE) BUXOBAHHS IIKOJISIPIB ITiJ1 Yac HaBYaHHsI 010JI0Ti1 Ta XiMmii.

[irieniude (BayeooriyHe) BUXOBAHHS IIKOJISAPIB il Yac HaBYaHHS 010JI0Tii Ta XiMmii.

BuxoBanHs «rpoMasiHIHA» MIPH HaBYaHHI 010710T1{ Ta Ximii.

BuxoBaHHs «maTpioTay Mpu HaBYaHHI 6i0JI0OTii Ta XiMmii.

BuxoBanHs «rymaHicTa» Ipyu HaB4aHHi 010JI0Tii Ta XiMii.

CroBecHI METOM HaBYaHHs 0101071l Ta XiMii.

Haouni MmeTonu HaBYaHHS 010JI0Ti1 Ta XiMmii.

[TpakTHuHi MeTOAM HABYaHHS O10JIOTIT Ta XiMii.

Bumorwu 1o BunTenst 6iosorii Ta Ximii, ioro npodeciorpama.

CamoocBiTa 1 MArOTOBKA BYUTENS 010J0TiT Ta XiMii O HABYAIIBHOTO POKY.

[TinroToBKa BUMTEIS 10 BUBUECHHS TEMH 1 Y4EPrOBOTO YPOKY.

Tunomoris 1 CTpykTypa ypokiB 6ioj0rii Ta xiMii. Makpo- Ta MIKpOCTPYKTypa YpOKY.

Ypok 3aCBOEHHS HOBUX 3HaHB 3 010JIOTIi Ta XiMii, HOTO METOAMKA.

Ypok GpopmMyBaHHS HaBUYOK 1 BMiHb 3 61071011 Ta XiMii, loro MeToIuKa.

Yok y3araJlbHeHHs 1 CUCTeMaTH3aIlii 3HaHb 3 010J10Ti1 Ta XiMii, Horo MeToIuKa.

Ypok mepeBipkd 1 KOpEKIlii HaBYANBbHUX JIOCSATHEHb Y4YHIB 3 Oiojorii Ta Ximii, Horo
METOHKA.

Mertoarka npoBeieHHs NMPOOIEMHUX YPOKIB 3 010J10T1T Ta XiMii.

MeTtouka MpoBeIeHHS YPOKIB-JIEKIIiil.

Mertonarka npoBeIeHHS YPOKiB-CEMIHAPIB.

MeTtouka npoBeIeHHS YPOKiB-KOH(pEPEHIIIH.

Mertonrka npoBeIeHHS IHTErPOBAHUX YPOKIB.

InTepakTuBHUI ypok 610J0T11 Ta XiMii — OCOOIMBHI TUIT YPOKY.

TexHonorii rpynoBoro (KoornepaTUBHOT0) HaBYaHHS 010JI0Ti{ Ta XiMmii.

@poHTaNIbHI TEXHOJIOT'1] IHTEPaKTUBHOTO HaBUaHHS 010JI0T1i Ta XiMii.

TexHomorii HaByaHHA 6io0J0rii Ta XiMii y Tpi.

TexHomorii HaB4aHHs 610J10T1i Ta XiMIi y TUCKYCIi.

JlomarnHi i mo3zaypouti po6oTtu 3 610J10Tii Ta Ximii, MeTo/MKa IX opraHizarii.

Exckypcii 3 61010rii Ta Ximii, METOAMKA IX opraHi3alii Ta MpOBEACHHS.

Metoanka 0COOMCTICHO OPIEHTOBAHOTO HABUaHHSA 010J10T1i Ta Ximii.
PexomenaoBana Jiteparypa
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