ITOTI'OJIP)KEHO
Ha 3aCiIaHH]l METOAUYHOI KOMICIT
BUKJIAJa41B 3araJIbHOOCBITHHOI
MATOTOBKH

Biz1 03.09. 2018 poky npotoxoi Ne 01

Po6ouya HaBuaJbHA porpama 3 npeamMera
«Ximis»

Po3po0JieHa Ha OCHOBI HaBYAJIBHOI nporpamu 3 ximii 10-11 knaciB (piBeHb CTaHz[apTy)
3araJbHOOCBITHIX HaBYAJIBHUX 3aKJajiB, 3aTBEPIPKEHOT Haka3oM MiHICTepCTBa OCBITH 1
Hayku Ykpainu Big 23.10.2017 Ne 1407

. 3 HUX
Kinbkictb
Ne Hasga temu IIPaKTUYHUX
TOJMH .
poOit

1. | IloBTOpEHHS nOYAMKOBUX NOHAMb NPO OP2AHIYHI PeUOBUHU 2
2. | Tema 1. Teopis 6y10BM OpraHiyHUX CIOJIYK 5
3. | Tema 2. ByrneBoani 13
4. | Tema 3. OKCUT€HOBMICHI OpraHiuHi CIIOIYKH 18 1
5. | Tema 4. HitporeHoBMICH1 OpraHiyHi COJIYKH 5
6. | Tema 5. CuHTeTHYHI BUCOKOMOJICKYJISIPHI CIIOJIYKH i 5

noaiMepHi mamepianiu Ha ix OCHOSI.
7. | Tema 6. bacamomanimuicme Ta 3B’SI3KM MDK KJIacaMH 6

OpraHiuHUX CIOIYK
8. | Tema 7. Ilepiogumunuii 3aKOH Ta TeEpiOANYHA CHCTEMA 15

XIMIYHHX €JIEMEHTIB
9. | Tema 8. Ximiyan# 3B'A30K i Oy/10Ba pEUOBHHH 8
10. | Tema 9. Ximiuni peakuii 10
11. | Tema 10. HeopraniyHi pe4oBHHH Ti iXHI BJIACTHBOCTI 30 2
12. | Tema 11. Ximisi i mporpec JIOJICTBA 5
13. | Beporo roauH: 122 3

MOACHIOBAJIBHA 3AIIMCKA



Ha cyuyacHomy erami pO3BUTKY CYCHIJIBCTBA BCE OYEBHUJHIIIMM CTa€ 3HAYCHHS
OPUPOAHUYMX HAYK JJI peajiizallii KOHIIEMIIii cTajgoro po3BuTKy. He BUaakoBo B pi3HUX
KpaiHax CBITY MWJIbHA YyBara MNPUAUIIETHCS BJIOCKOHAJIEHHIO CUCTEMHU MPUPOAHHUOT
OCBITH, B TOMY YHCJI1 i XiM14HOi. PedhopMyBaHHS CHCTEMHU OCBITH IIPHU LIbOMY Mepeadadae
il BIAKPUTICTh 1 BapiaTUBHICTb, PI3HOMAHITTS (GopM 1 METOAIB OpraHizailli HaBYaJIbHOI
TISUTBHOCTI, TOOTO AudepeHIfialiito HaBYaHHS.

Ximis, Oyaydu IPUPOAHUYHUM MPEAMETOM, MAa€ BEIMYC3HUNA MMOTEHITIAT HAaBYaHHS 1
po3BuTKy. be3 3HaHHA 1 pO3yMiHH$I XIMI4HOT q)opMH pyXy Matepii HEMOXKIIUBO YABATH
co01 CydacHy HayKOBY KapTHHY CBITY. AJlKe CBIT, III0 HAC OTOYY€E — II€, TIEpII 3a BCE, CBIT
PEUOBUH, SIK1 € OCHOBOIO KUBOT 1 HEXKUBOI IPUPOIH.

HaBuanpna mporpama 3 ximii qis 10-11 kimaciB 3akiafiB 3arajibHOi CepeIHBO1
OCBITH po3po0ieHa Ha mifacTaBi JlepxkaBHOTO cTraHmapTy 0a30BOi 1 MOBHOI 3arajbHOl
CEpelHbOi OCBITH, 3aTBep/KeHoro mnocrtaHoBoo Kabinery MinicTpiB VYkpaiHu BiJ
23.11.2011 Ne 1392. [Iporpama npu3HaueHa Jid HaBYaHHS XiMil Ha PIBHI CTaHIAPTY,
TOOTO y Kiacax, Jie XiMisl He € MPOPUILHUM MpPeaIMETOM. 3MICT MporpaMu 0a3yeThCs Ha
3HAHHSIX 1 KOMIETEHTHOCTSIX, HA0yTUX YYHSIMHU B OCHOBHIN IIKOJI, 1 € IPYTUM — BUIIHUM
KOHIICHTPOM BUBUYCHHS XiMii.

VY mporieci HaBYaHHS MpeAMETa MOXKHA BHKOPHUCTOBYBAaTH JOJATKOBI TOJIUHU
HABYaJBHOTO TUIAHY, 110 MPHU3HAYEH] JJis BUBUEHHS CIIELKYPCIB, (DaKyJIbTaTUBIB 1 KypCiB
3a BHOOpPOM, OpIEHTOBAHMX, 3aJE€KHO B MPOPUII0 HABYaHHS, HA TMOCHUJICHHS
MDKIIPEAMETHHUX 3B’ SI3K1B X1MIi 3 1HIIMMH HayKaMH.

BuBueHHs XiMii y cTapiiiii MIKOJ1 Ha PiBHI CTaHAApTy CHPSIMOBAHE Ha MOAAJbIIE
(opMyBaHHS y BUIYCKHUKIB HAayKOBOI'O CBITOIJISIAY, XIMIYHOI KYJBTYPH SIK CKJIaJHHKA
3arajbHOI KyJIbTYPH Cy4YacHOI JIFOAWHHU 1 PO3BUTKY IXHBOTO TBOPYOTO MOTEHINANY 3ajs
YCHIIIHOI collajizaiii B Cy4aCHOMY CYCH1JIbCTBI.

BunyckHuku cTapiioi mKOJIM — 1€ HUICHI OCOOMCTOCTI, BCEOIYHO PO3BHHEHI,
3laTHI JI0 KPUTHYHOTO MHUCJIEHHS; TPOMAJSHUA 1 TATPIOTHU 3 AaKTUBHOI JKUTTEBOIO
MO3UIII€I0, SKI AIIOTH 3TAHO 3 MOPAJIbHO-€TUYHUMHU TPUHIUNAMHA 1 TMPUHAMAIOThH
BIJINOBIJIaJIbH PIIICHHS; 1HHOBATOPU, TOTOBI 3MIHIOBATH HABKOJUIIHIN CBIT, PO3BUBATU
€KOHOMIKY, KOHKYPYBAaTH Ha PUHKY TIpalli, BAUTHUCS BIPOJOBXK KUTTH.

Mera nHaByaHHS XiMii Ha PIBHI CTaHIAPTY BIAMOBIJAE METI TMOBHOI 3arajibHOI
CepeHbO1 OCBITH 1 MOJISATaE y 3a0€3MEUCeHH] 3arajiIbHOOCBITHROI MIJATOTOBKY 3 TPEAMETA,
10 Tiependadae yMiHHS MOSICHIOBATH XIMIUHI SBHUINA, POOUTH OOTPYHTOBaH1 BUCHOBKH PO
HUX, VYCBIAOMJIIOBaTM BIUIMB HAyKH 1 TEXHOJOTIH Ha 3MiHy MarepiaiabHOTO,
1HTEJIEKTYaJIBHOTO i KyJTbTYPHOTO CEPEIOBHIII.

MeTta HaBuaHHS XiMil Ha pIBHI CTaHAAPTy JAOCATAETHCS HAa OCHOBI peajizaiii
3aBAaHHS XIMIYHOT OCBITH — (DOpMYyBaHHS 3ac00aMH HABUAJIBHOTO MPEAMETA KIAYOBHX i
NMpeAMeTHUX KOMIEeTEHTHOCTEIA.

HaBuanns Ximii y cTapmiiii mIKOJ1 CHOPSMOBAaHE HA BUKOHAHHS TaKWX OCBITHIX,
PO3BUBAIBHHX 1 BUXOBHUX 3aB/IaHb.

— TOTAMOJIIOBATH 1 PO3IIMPIOBATH 3HAHHS MPO XIMIYHY CKJIaJIOBY MPUPOTHAHO-
HayKOBm KapTUHU CBITY: HAWBaXJMBINI XIMIYHI TOHSTTS, 3aKOHU 1 3aKOHOMIPHOCTI,
Teopli 1 IPOLECH; CYYacHY XIMIYHY HOMEHKJIATypy PEYOBHH,;

— PpO3BHBAaTH yMIHHS CaMOCTiiHO HaOyBaTW XIMIUYHI 3HAaHHA 3 PI3HHUX
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iHpopMaIitHUX JKepesl Ta y XOJl eKCHEPUMEHTATbHUX JOCHIKeHb 1 KPUTUYHO IX
OCMHUCITIOBATH; 3aCTOCOBYBATH OTPHMAaHI 3HAHHS IS TIOSICHEHHS BIIACTUBOCTEH PEYOBHH i
PI3HOMAHITHUX XIMIYHHUX SIBHII, O€3MEeYHO BHUKOPHUCTOBYBATH PEUOBHHHU 1 MaTepiaju;
OIIIHIOBATH POJIb XIMIi y PO3BUTKY Cy4YacCHUX TEXHOJIOTIM Ta PO3B’sI3aHHI TJIOOATBHUX
npobsieM; TBOPYO pO3B’SA3yBaTH MPAKTUYHI 3aBAAHHSA XIMIYHOTO XapakTepy y
MOBCSIKJICHHOMY >KUTT1, TIOTIEPEIXKYBATH SIBUINA, 10 3aBIAI0Th IIKOAU 3I0POB'IO JIIOJUHH 1
JTIOBKI1JLTIO;

— BUXOBYBAaTH MEPEKOHAHICTh Y MO3UTHUBHIN poiii XiMii SK Hayku y 3a0e3meueHH1
MIPOTPeCy CYCIUIBCTBA, YCBIAOMIIGHHS HEOOXITHOCTI XiIMIYHO TPAaMOTHOTO CTaBJICHHS O
BJIACHOTO 3/TOPOB'S 1 TOBKIJIJISL.

Buecok ximii y (opMyBaHHS KIIOYOBHX KOMIIETEHTHOCTEH YYHIB PO3KPUTO B
Ta0IHII.

KomneTeHTHICHMH MOTEHIiaJl HABYAJIBHOI0 NMPeAMeTa XiMist

KawuoBa IIpenmMeTHHii 3MiCT KJII0Y0BOI KOMIIETEHTHOCTI i HABYAJILHI pecypcH i il
KOMIIETEHTHICTh (¢opmyBaHHsA
Cninkyseanus Yminus:
0€pIHCcasHoIo - BUKOPUCTOBYBATH B MOBJICHHI XiMi4HI TE€pPMiHH, MOHSTTS, CHUMBOJH, Cy4acHY
(i pionoro y pasi | yKpaiHCbKY HayKOBY TEPMIHOJIOT1IO 1 HOMEHKJIATYPY;
6iOMIiHHOCHI) - (opmyrOBaTH BiNOBIIE HA TIOCTABJICHE 3AITUTAHHS;
Mosamu - apryMEHTOBAHO ONMCYBATH XiJl 1 YMOBHU IPOBEIEHHS XIMIYHOTO €KCIIEPUMEHTY;

- 00TOBOPIOBATH PE3YJIBTATH JIOCIIKCHHS 1 pOOUTH BUCHOBKH;

- Oparu ydacTb B OOrOBOpPEHHI MHTaHb XIMIYHOTO 3MICTY, YiTKO, 3PO3YMLIO
BHUCJIOBJIIOBATH CBOIO JTYMKY;

- CKJaJaTH yCHE 1 NHUChbMOBE IOBIJOMJIEHHS Ha XIMIYHY TE€MY, BUTOJIOLIYBaTH
Horo.

CraBjieHHSA:

- IIaHyBaTH HAYKOBY YKPaiHCBKY MOBY;

- KPUTUYHO CTaBUTHCH JI0 MOBIJOMIIEHb XIMIYHOTO 3MICTY B MEAIIHOMY MPOCTODI;
- TIOMYJISIPU3yBaTH XIMIYH1 3HAHHS.

HaguaubHi pecypen:

- MIAPYYHUKHU 1 TIOCIOHMKHM, HAYKOBO-TIONYyJspHA 1 XYAOXKHS JiTeparypa,
€JIEKTPOHH1 OCBITHI pecypcH;

- HaBYaJIbHI POEKTH Ta NIPE3EHTYBAaHHS iXHIX PE3yJIbTaTIB.

Cninkyeanns Yminus:
iHO3eMHUMU - YuTaTH ¥ PO3YMITU IHIIOMOBHI HaBYaJbHI N HAYKOBO-TIOMYJSAPHI TEKCTH
Moseamu XIMIYHOTO 3MICTY;

- CTBOPIOBATH TEKCTHU TMOBIIOMJICHb 13 BUKOPUCTAHHIM THIIIOMOBHHX JKEPETT;
- YUTaTH 1HO3EMHOKO MOBOIO 1 TIPAaBHJIBHO BHKOPUCTOBYBAaTH XIMIUHY
HOMEHKJIATYpY;
- IOSICHIOBATH 1 BUKOPHCTOBYBATH 1HIIOMOBHY XIMIYHY T€PMIHOJIOTIIO.
CraBJ/ieHHS:
- L[IKaBUTHUCH 1 OLIIHIOBATH 1HPOPMALIiFO0 XIMIYHOTO 3MICTY 1HO3€MHOIO MOBOIO;
- PO3MOBIIATH Ha XIMIYHI TEMHU 13 3aIliKaBJICHUMHU HOCISIMU 1HO3EMHHX MOB.
HaguanabHi pecypceu:

- MeJIiH1 1 APYKOBaHi JKepesa 1IHO3eMHOI0 MOBOIO.

Mamemamuuna | YMiHHA:
KomMnemeHmHicmo - 3aCTOCOBYBATH MaTeMaTHYH1 METOIU JIJIsl pO3B‘3yBaHHS XIMIUHUX 3aBJaHb;

- BUKOPHUCTOBYBaTH JIOT1YHE MHCJIEHHS, 30Kpema, s pO3B’sI3yBaHHS
PO3PaxXyHKOBHMX 1 €KCIEPUMEHTAIbHUX 3ajlad, MPOCTOPOBY YSABY AJIsl CKIIAQJAHHS
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CTPYKTYpHUX (OPMYIT 1 MOJIEICH pEUOBUH;

- OyayBaTH 1 TIyMauuTH rpadiky, CXeMH, Jiarpamu, CKIaJaTi MOJEINi XIMIYHIX
CIIOJIYK 1 TTPOIIECIB.
CraBJ/ieHHS:

- YCBIJJOMJIIOBaTH HEOOXIJHICTh MaTeMaTHYHUX 3HaHb JUIsI PO3B’SI3yBaHHSA
HAYKOBHUX 1 TEXHOJIOTTYHUX XIMIYHHX TPOOIEM.
HaBuaJubHi pecypcu:

- HaBUYAJIbHI 3aBJaHHS Ha BUKOHAHHS OOYHMCICHb 32 XIMIYHUMH (OpMYyJIaMH 1
PIBHSIHHSIMU PEaKIIiif;

- TpeicTaBiieHHA iHGopMamii B YHCIOBIH um TpadiuHii dopmax 3a
pe3yabTaTaMy XIMIYHOTO €KCIIEPUMEHTY Ta BUKOHAHHS HaBYaJIbHUX NPOEKTIB.

OcHogni YMinns:
KomMnemenmHocm | - TIOSACHIOBATH MPUPOHI SBUILA, POIECH B )KUBUX OpPraHi3Max 1 TEXHOJIOTTYH1
i y npupoonuyux | MPOLECH HA OCHOBI XIMIYHHUX 3HAHb;
HayKkax i - (dopmymnoBaTH, OOroBOpPIOBaTH ¥ pPO3B’SI3yBaTH MPOOJIEMU MPUPOTHUYO-
mMexHo102iax HAYKOBOT'O XapakTepy;
- TMPOBOOUTH JOCHIAM 3 PEYOBMHAMU 3 YypaxXyBaHHSAM iXHIX (I3UYHUX
BJIACTHBOCTEI;
- BUKOHYBATH €KCIIEPUMEHTAIbH1 3aB/IaHHS 1 IPOEKTH, BUKOPUCTOBYIOYH 3HAHHS 3
IHIIUX TPUPOTHUYUX TPEAMETIB;
- BUKOPUCTOBYBATH 3a MPU3HAUYEHHSM Cy4YacHi MpUiIav 1 MaTepiaiu;
- BU3HAYaTH NpoOIeMH JOBKUUISA, IPOIIOHYBATH CIIOCOOHU iX BUPIIICHHS;
- TOCTIKYBaTH MPUPOJIHI 00'EKTH.
CraBJ/ieHHS:
- YCBIIOMJIIOBATH 3HAUEHHS MPUPOJHUYHMX HAYK AJS Mi3HAHHA MaTepiajJbHOTO
CBITY; BHECOK BUJATHUX YYCHHUX Y PO3BUTOK MMPUPOJHIYUX HAYK;
- OLIIHIOBATH 3HAYEHHS MPHUPOJAHUYUX HAYK 1 TEXHOJOTIH Ui CTaloro PO3BUTKY
CYCHIJIbCTBA,
- BUCIJIOBJIIOBATH CYKEHHS WIOJ0 MPUPOJHUX SIBUII 13 MOTJSAY Cy4acHOL
MPUPOJHIYO-HAYKOBOI KAPTHHU CBITY.
HaguaubHi pecypen:
- HaByaJIbHE 00JIaIHAHHS 1 MaTepiajiy, 3aCO0M YHAOUHEHHS;
- MDKITpeIMETHI KOHTEKCTHI 3aBIaHHS;
- 1H(popMaLiiiHI ¥ aHAIITUYHI MaTepiaau 3 IpoOJieM CTaHy AOBKULISA, OIIATHOTO
BUKOPUCTaHHS NPUPOAHUX PECYPCIB 1 CHHTETHUHUX MaTepialis;
- iHQOpMalliiHi MaTepiay PO Cy4yacH1 TOCSTHEHHS HAyKH 1 TEXHIKU;
- IATeHTH1 06a3M JaHUX PO BUHAXOIH.
Ingpopmauiiino- | Yminus:
uugpposa - BUKOPHCTOBYBAaTH Cy4YacHI MPHUCTPOi AN MOIIYKY XIMi4HOI iH(opmarii, ii
Komnemenmuicmo | 0OpoONeHHs, 30epeKeHHS 1 IepeIaBaHHs;

- CTBOPIOBATH 1H(OpMaIiiiHi MPOAYKTH XIMIYHOTO 3MICTY.

CraBJ/ieHHS:

- KPUTUYHO CIIBCTAaBIATH 1 OIHIOBAaTH XIMiuHy 1H(oOpMamito 3 pi3HUX
1H(pOpMaLIHHUX pecypciB;

- JIOTPUMYBaTHUCh aBTOPCHKOIO TIpaBa, ETUYHMX MPUHLUIIB MOBOKEHHS 3
iHpopmartiero;

- YCBIIOMIJIFOBATH HEOOXIJHICTh EKOJIOTIYHHUX METOJIB Ta 3aco0iB yTuii3alii
M (POBUX IPUCTPOIB.

HaguanabHi pecypceu:

- ENeKTPOHHI OCBITHI pecypcu (0a3m MaHMX TPO PEYOBMHM Ta iXHI
XapaKTEPUCTHKH);




- BIpTyasbHI XiMiuHI JabopaTopii.

Yminnsa euumuca
6npo00sIHc
Hcumms

Yminus:

- OpraHi30ByBaTH CaMOOCBITY 3 XiMii: BU3HAUaTH METy, IJIaHYBaTH, JOOUpATH
HEOOXIHI 3ac00M;

- crmocTepiraTd 3a XIMIYHUMH TIE€pPETBOPEHHSMHU B 00 ’€KTax Ta MPOBOAUTH
XIMIYHUH €KCIIEPUMEHT;

- BUKOHYBAaTH HaBYaJIbHI IPOCKTH XIMIYHOTO i €KOJIOTIYHOTO 3MICTY.

CraBiieHHS:

- I[IKaBUTHUCS TOMISAMU B XIMIYHIN HayIll Ta TEXHOJOTii, HOBUMH PEUYOBUHAMH 1
MaTtepiajlaMu, 3aCTOCYBaHHSM iX;

- IParHyTH CaMOBJIOCKOHAJICHHS;

- OCMHCITIOBATH PE3YJIbTATH CAMOCTIHHOTO BUBYCHHS XiMiT;

- PO3YMITH TEPCIEKTUBY BIACHOTO PO3BUTKY YIPOJIOBXK XXHUTTS, IOB'SI3aHOTO i3
XIMIYHUMH 3HAHHSIMHU.

HaBuaJubHi pecypcu:

- MEJifHI JpKepena, TMIaKTHYIHI 3aC00M HaBYaHHSI.

Iniyiamuenicmu i
nionpuemaugsicmeo

YMiHHs:

- BUPOOJIATH BJIACHI IIHHOCTI, CTaBUTH IIUT, JIiATH 33Ul JOCATHEHHS 1X,
CIIMPaOYUCh HA XIMIYHI 3HAHHS;

- 3QJIyYaTy NapTHEPIB JI0 BAKOHAHHSI CITUTLHUX MPOSKTIB 3 XiMif),

- BUSIBJISTH 3JaTHICTH 10 poOOTH B KOMaHAl, OyTH iHIIIaTUBHUM/IHII[IaTUBHOIO,
reHepyBaTH iaei, OpaTu BiINOBINANBHICTh 3a MPUHHSATTS pillleHb, BECTH Aiajior
3a]i71s1 TOCSITHEHHSA CIIJIbHOI METH MiJl YaCc BUKOHAHHS XIMIYHOTO €KCIEPUMEHTY 1
HaBYaJIbHHUX MPOCKTIB.

CraBiieHHS:

- BipuTH B ce0e, y MOKIIMBOCTI KOMaH/IH 1 BJIACHI;

- BUBQ)KEHO CTaBUTHCS 10 BUOOPY MaiiOyTHHOTO HAINpPsIMy HaBYAaHHS, OB’ A3aHOTO
3 XIMI€I0;

- OyTH TOTOBUMH JI0 3MiH Ta IHHOBALiH.

HaguaabHi pecypcu:

- JiTeparypa Npo yCHiIIHUX BUHAXIAHUKIB 1 HIANPHEMILB;

- 3yCTpivl 3 YCHIITHUMU JIIOJIbMU,

- Oi3HEC-TPEHIHTH, EKCKYPCIi Ha Cy4acHi NiANPHEMCTBA.

Couianvna ma
2POMAOAHCHKA
KOMnemeHmHuocm
i

YMminna:

- pO3yMITH 1 BHUKOHYBAaTH BCTAHOBJICHI JEp)KaBOIO 3aKOHU 1 MpaBWJa MIOJ0

30epexeHHs JOBKULIIS;

- CHIBIPAITIOBATH 3 IHIIUMH HAJ peati3alli€lo COIlialbHO 3HAUYIIUX MPOEKTIB, 110

nependadaroTb BUKOPUCTAHHS XIMIYHUX 3HAHb;

- MPAIIOBATH B TPYIi 3alliKaBICHUX JIIOJIEH, CHIBIPALIOBATH 3 1HIIMMH TpyHamH,

3ayyaTH HIMPUIYy TPOMAJCBKICTh JI0 PO3B’SI3yBaHHS MpoOieM 30epexeHHs

TOBKIJLIA.

CraBjieHHS:

- BUSIBJISITH TIATPIOTUYHI MMOYYTTS 10 YKpaiHu, 1I000B 10 Maioi 0aThKiBIIUHY;

- JOTPUMYBATUCh 3arajlbHOBU3HAHMX MOpPAJbHUX MPUHLUMIB 1 I[IHHOCTEH 1 OyTH

TOTOBUMH BiZCTOIOBAaTH i MPUHIUIN 1
IIIHHOCTI;

- BUSIBJISITH 3aIliKaBJICHICTh Y JEMOKpPAaTHYHOMY OOJAIITyBaHHI OTOYEHHS U

€KOJIOTTYHOMY OOJIaIlTyBaHH1 TOBKULIS,

- OI[IHIOBaTH HEOOXIJHICTh CTaJOro PO3BUTKY SK IPIOPUTETY MIKHAPOJHOTO

CHIBPOOITHUIITBA;

- IAHYBATH PO3MAITTSI TyMOK 1 TIOTJISI/IIB;




- IIIHYBaTH ¥ IIaHyBaTH BHECOK BUAATHUX YKPAiHIIIB, 30KpeMa BUYCHUX -XIMIKIB.
HaguanabHi pecypceu:
- HaBYAJIbHI 1 COIIAJIbHI MMPOCKTHU, TPCHIHTH.

Obiznanicme ma | YMiHHA:

camosupadcennsn | - BAKOPUCTOBYBATH CydacH1 XIMIUHI 3acO0M 1 MaTepiaiu AJsl BTUICHHS XyT0KHIX
Y chepi Kynomypu | i1eii 1 BUSBICHHS BJIaCHOI TBOPYOCTI,;

- IOSICHIOBATH B3a€MO3B’ 130K MUCTEILITBA 1 XiMil.

CraBiieHHS:

- I[IHYBaTH BITYU3HIHY 1 CBITOBY KYJBTYPHY CITQJIIIMHY, 10 SKOI HaJIeXaTh HayKa 1
MUCTEITBO.

HaBuaJubHi pecypcu:

- TBOpH 00pPA30TBOPUYOTO MUCTEIITBA, MY3HYHIi H JiTepaTypHi TBOPH SK LTIOCTpAIlil
JI0 BUBUEHHS XIMIYHUX SIBUIIL;

- KOHTEKCTHI 3aBIaHHS;
- CHHXPOHICTHYHA TaOIuIIs.

Ekonociuna Yminus:
2pamommuicme i | - YCBIAOMIIIOBATH IPUYUHHO-HACIIIKOBI 3B’ SI3KU y IPUPOAI 1 11 LITTICHICTB;
300poe6e ycumms | - BUKOPHCTOBYBATH XiMiUHI 3HAHHS JUIS TOSCHEHHS KOPHUCTI 1 MIKOIM 3100yTKiB
ximil i XIMIYHOT TEXHOJOTIT TS JIFOAUHA
1 IOBKIJIJIS;

- 00JaIITOBYBAaTH BIJIACHE JXUTTEBE CEPEIOBHINE 0€3 INKOAM Ui cede, IHIIMX
JIIOZIEH 1 JOBKIJIIS,

- JOTPUMYBATHUCS 370POBOTO CIIOCOOY KHUTTS;

- 6e31eYHO MOBOAMTHUCH 13 XIMIYHUMU CIIOJIYKaMH 1 MaTepiajlaMu B OOYTi;

- Opatu ywacTh y peaii3aiii HIpOEKTIB, CHPSIMOBAaHUX Ha TMOJIMIICHHS CTaHy

JOBKIJIIS 3aBISKU JIOCSITHEHHSIM XIMIYHOT
HAYyKHU;

- TOTPUMYBATHCS TTPABWII €KOJIOTTYHO BUBAKCHOT TTOBEIIHKH B IOBKIJLITI.

CraBiieHHs:

- OATpUMYBaTH ¥ yTUIIOBaTM Ha MPaKTUI[l KOHUEMNII0 CTajJoro pO3BUTKY

CYCIJIbCTBA;

- PO3YMITH BaXJIMBICTh TAPMOHINHOT B3a€MO/I1T JTFOAMHHU 1 TPUPOJINU;
- BIJIOBIJJAJIBHO W OIIAaJTHO CTaBUTHUCS 10 BUKOPUCTaHHS MPUPOJHUX PECYPCIB 5K
JoKepena 3710poB’s 1 1o00pooyTy
Ta 0e3IeKH JIOIUHM 1 CIIJILHOTH,
- OLIHIOBAaTH €KOJIOTIYHI PU3MKH 1 OyTM TOTOBUM JI0 PO3B‘SI3yBaHHS IpoOiieM
JOBK1JUISI, BUKOPUCTOBYIOUN 3HAHHS
3 XiMii.
HaguaubHi pecypen:
- HaBYaJIbHI POEKTH;
- AKICHI ¥ KITBKICHI 3a]1a4i €KOJIOTTYHOTO 3MICTY.

[IpeameTHa  XiMIYHA  KOMIETEHTHICTh YYHIB €  CKJIAQJHUKOM  KJIFOYOBOI
KOMIIETEHTHOCTI Yy TPUPOJHUYMX HAyKaX 1 TEXHOJOrisX. BoJIogiHHS XIMIYHOIO
KOMITETCHTHICTIO Ha PiBHI CTaHJIAPTY O3HAYAE 3/IaTHICTh YYHIB MUCIIUTH 1 JIIATU 3 TIO3UIIIN
CBITOTJIATHAX OpIEHTAIlIN 1 IIHHICHUX YCTaHOBOK, C()OPMOBAHUX Yy TPOIIECI HABUAHHS
XiMii.

[IpenmeTHa KOMMETEHTHICTh O3HAY€HA TAaKUMU KOMIIOHCHTaMH: 3HAHHEBUM
(mi3HABAJIBHUM), MISUTbHICHUM (TIOBEIIHKOBUM) 1 IIHHICHUM (MOTHBAIIMHUM). 3MICTOBE
HAIOBHEHHS IIUX KOMITOHEHTIB PO3KPUTO B pyOpwuili nporpamu «OdikyBaHl pe3yiabTaTH
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HaBYaHHS».

[lepenik O4iKyBaHUX pPE3yJIbTAaTIB HABYAHHS — OPIEHTUP BUUTENS HA JOCSTHEHHS
METH OCBITHBOTO IIPOIIECY Ha BIJAMOBIIHOMY 3MICTI 3a3HAYEHUX TEM IIpOorpamu, IO
MOJICTIINTG TJIAHYBaHHS IIJIed 1 3aBAaHb YpPOKIB, JAacCTh 3MOTY BHPOOHWTH aJeKBaTHI
METOJMYHI TIAXOAW JO TPOBEJECHHS HABYAIbHUX 3aHATb, MOTOYHOTO W TEMATHUYHOTO
OIIIHIOBAHHS.

OTxe, OCHOBHHM 3aBJIaHHSM KOXXKHOTO YPOKY Ma€ CTaTd JOCSTHEHHS MEBHOTO
pe3ynbTaTy HaB4YaHHS, TOOTO HAaOyTTsA, (GOPMyBaHHS UM PO3BUTOK yYHEM BHU3HAYCHHX
HABUYAJHHOIO MPOTPaAMOI0 yMiHb, HaBHUYOK, CTaBJICHb, I[IHHOCTEH, 3a3HAYCHHWX Yy JIiBIH
yacTUHI TaOMUI. A BiTaK MalOTh 3MIHUTHUCS MiIXOJU 10 KOHCTPYIOBAHHS 1 MPOBEICHHS
HABYAJIbHUX 3aHATH. BiA TpaHCHAMIl TOTOBUX 3HAHB YUYHUTEIh MA€ MEPEUTH MO0 METOJUK,
AK1 JTO3BOJIAIOTH YUYHSIM CaMOCTIHHO A0OYBaTH 3HAHHS Y XOJ1 HaBYaIbHOI MISIIBHOCTI
dbopMyBaTH YMiHHS iX 3aCTOCOBYBAaTH Yy PI3HUX CHUTyaIllIX, T€HEPYBaTH 1 MPOIYyKYyBaTH
i71e1 a0 HOBI 3HAHHS; BUCJIOBIIOBAaTH BJIACHY TOYKY 30pY IIOJO MEBHUX MPOIIECIB YU
SIBUIL[ TOLIO.

KomMriereHTHICHMI MiJX1[ Yy HaBYaHHI, HA BIAMIHY BiJl MPEAMETHO 30pPI€HTOBAHOTO,
nepeadavae 1HTETpaIlilo PecypciB 3MICTY Kypcy Ximii Ta IHIIUX MPEAMETIB HAa OCHOBI
MPOBIAHUX COLIAJILHO W OCOOMCTICHO 3HAYYIIUX 171eH, 110 BTLIIOIOTHCS B Cy4acCHIM OCBITI:
YMIHHS BUYWTHCS, €KOJOTIYHA TPAaMOTHICTh 1 3J0pOBHU CIHOCIO JKHUTTH, CoOIlajbHa Ta
IrPOMaJISTHChKA BIJIMOBIIQIBHICTD, 1HIIIIATUBHICTS 1 MIANPUEMIIUBICTS.

Jlns peanizariii HUX 116 BUOKPEMIICHO TaKl HACKPI3HI 3micmo86i Jinii: « Ekonoziyna
be3neka i cmanui po3sumokry, «I pomaosncovka 6i0nogioanvHicmsy, «300pos's i beznexkay,
«llionpuemnusicmo i pinancosa epamomHicmo .

Hackpi3Hi 3MICTOBI JIiHII TOCIIJOBHO PO3KPUBAIOTHCS y MPOLIECI HABYAHHS W
BUXOBaHHS YyYHIB, € CHUIBHUMH JJISl BCIX IMPEAMETIB 1 KOPEIIOITHCA 3 KIOYOBUMU
KOMIIETEHTHOCTSIMHU.

3wmicToBa niHiA «EKkonoziuna 6e3nexka i cmanuii po3eumor) peamizyeThCs Ha
3pa3kax, M0 Jal0Th 3MOTY YYHEBI1 YCBIJIOMUTH MPUYUHHO-HACIIIKOBI 3B’ SI3KU Y IPUPO/II 1
il IUIICHICTh, BAXJIMBICTh CTAJOro (KEPOBAHOTO) PO3BUTKY KpaiHU g MaiOyTHIX
nokomiHb., Taki 3pa3ku Hajae MaTepiayl Mpo OJEpkKaHHS W 3aCTOCYBAHHS PEUYOBUH,
30epeKeHHs] TPHUPOAHUX PECYpCIB — BOAUM ¢ TOBITPSA, pallioOHAIbHE W OIIaJIHE
BUKOPUCTAaHHA MPUPOJHUX BYTJIEBOAHIB, KOJIOOOIT XIMIYHUX €JIEMEHTIB 1 PEYOBHH TOLIO.

PesynbraTom peasnizaiiii Ii€i 3MICTOBOI JIiHII € HE JiMIlIe OO0I3HAHICTh YYHS 13
EKOJIOTIYHUMHU TpoOJieMaMu, TOB’S3aHUMH 13 JOTPUMAHHSM YHCTOTH HABKOJHIIHHOTO
cepelioBuIla, TMpollecaMyd TOPIHHSA 1 JUXaHHS, KHUCJIOTHUMH JOIIAMH, CTIHKUMHU
OpraHiYHUMHU 3a0pyJHIOBaYaMH, a W YCBIJOMJICHHS MOKJIMBOCTI PO3B’SI3yBaHHS LIMX
npoOsem 3acobamu Ximii. YUeHb LIHYE NPUPOAHI PECYPCH, Bl SKUX 3aJEXKHUTh MO0
310pOB’sl, TOOPOOYT, CTAIMil PO3BUTOK KpaiHHU; YCBIIOMIIIOE HEOOXIIHICTh 30€peKeHHS
YUCTOTH JOBKULISA; Oepe yyacTb Yy BIAMOBIAHMX 3aX0JlaX; €KOJIOTITYHO BHBAXKEHO
MMOBOJIUTHCS Y JOBKIJLII.

CTaHOBJIEHHIO YUYHIB K CBIJOMHUX IPOMAJIsiH, MAaTPiOTiB YKpaiHu, YICHIB COLIyMY,
MICIIEBOI TpPOMajH, IIKUIBHOTO KOJICKTUBY Ma€ CIPUATH peali3ailis 3MICTOBOI JIiHii
«I'pomaoanceka eionosioanvnicmsy. Ha ypokax ximii y4yHI O3HAMOMIIIOIOTBCA 31
3M00yTKaMU BITYM3HSIHUX YYEHUX Ta IXHBOIO TPOMAJSHCHKOIO TMO3HUIIIEI0, OIIHIOIOTH
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PO3BUTOK BITYU3HSHOIO BUPOOHHUIITBA HA OCHOBI JOCATHEHb XIMIYHOI HAYKH, HABYAIOTHCS
IpaloBaTi B KOMaH/1, BIAMOBIJAIBHO CTaBUTHUCH J0 3aBlaHb, BUBHAYEHUX KOJEKTHUBOM,
Ta pPETEeNbHO BUKOHYBAaTH CBOIO YacTUHY poOOTH. Y TMo03aypOodHHil yac [10arTh Mpo
YUCTOTY HaBKOJUIIHHOTO CEpPEOBUIA CBOTO pErioHy, OepyTh MOCUIBHY Yy4YacTb Yy
peanizalii comiagbHO 3HAYYIIUX HaBYAJIBHUX MPOEKTiB. PesynpTatamu, 110 3aCBIIUYIOTH
MPOYKTUBHICTh peaiizamii i€l JiHii, € yCBIJOMJICHHS YYHSIMH BiJNOBITAIBHOCTI 3a
pe3ynbTaTH HaBYaHHS, SKI MOXYTh Yy MallOyTHbOMY BIUIMHYTH Ha PO3BUTOK KpaiHU;
CyMJIIHHE BUKOHAHHS 3aB/IaHb Y KOMaH/Ii; palioHadbHe BUKOPUCTAHHS PEUOBUH; yUacCTh y
3aXUCT1 TOBKULIA 1 30epekeHH1 Horo 11 ce0e Ta MallOyTHIX MOKOJIHb.

3micToBa JdiHis «300po6'a i 6e3neka» TOPKAETHCS BCIX 0€3 BUHATKY TEM MPOTpamMu 3
XiMil, OCKIIbKM BUKOPUCTAHHS 300YTKIB XiMii YIIPOJOBX YChOTO YKUTTS JIOAWUHU TiICHO
MOB’SI3aHO 31 370POB’sIM 1 xuTTe3a0e3neueHHsIM. [1ociqoBHUI PO3BUTOK Ii€l 3MiCTOBOI
JIHIT y 3MICTI KypCy Jla€ YYHSM 3MOTY YCBIJIOMUTH, 3 OJHOTO OOKY, 3HAUEHHS XiMii JJis
OXOPOHHU 3JI0pOB’S, a 3 IHIIOTO — MOKJIMBY IIKOJAY MPOJAYKTIB Cy4acHOi XIMIYHOI
TEXHOJIOT1i Y pa3l HEHaJIE)KHOTO BUKOPUCTAHHS iX.

VY pesynbrari peamizamii Ii€i 3MICTOBOI JIHII Y4Y€Hb JOTPUMYETHCS MPABUI
0€3IeYyHOro0 MOBOKEHHS 3 PEUOBMHAMH 1 MaTepiajiaMu y 1abopatopii, moOyTi # JOBKULII;
YCBIIOMJIIOE 3aJIEKHICTh 370pPOB’A BiJ] YMCTOTH BOJAM, MOBITPS, CKJIAaay XapyOBHUX
IPOAYKTIB; JOTPUMYETHCS 3I0POBOTO CIIOCOOY JKUTTSI.

3microBa niHis «Ilionpuemnusicms i pinancoea cpamomuicms) HAUUIIOE YYHIB Ha
MOOUTI3a11I0 3HAaHb, TPAKTUYHOTO JIOCBIY 1 IIIHHICHUX YCTAHOBOK y CHUTYallisiX BHOOPY 1
NPUIHATTS pillleHb. Y HABYaHHI XIMil Takl CUTyalli CTBOPIOIOTHCA MiJ 4Yac IUIAHYyBaHHS
CaMOOCBITHBOI HABYAJIBHOI JISNIBHOCTI, TPYNOBOi HAaBYAJIBbHOI, E€KCIEPUMEHTAIbHOT
poOOTH, BUKOHAHHS HABYAJIBHUX TMPOEKTIB Ta IX TPE3CHTYyBaHHS, pPO3B’sI3yBaHHS
PO3pPaxXyHKOBHX 1 KOHTEKCTHHUX 3aj[a4, BUPOOJICHHS BJIACHOT MOJEII1 MOBEAIHKH Y TOBKIJLII.

Poskputts 3MicToBOi JiHIT TOTpeOy€e MO3UTUBHUX NPUKIAAIB 13 IiCTOpli Ximii,
TISUTBHOCTI BUEHHX 1 WIANPUEMINB Yy Traiy3l Ximii, ekoJsorii, ¢apmakosorii, Mo
3aCBIUYIOTh MOXJIMBICTH PO3B’SI3yBaHHS HE JIMIINE TEOPETUYHUX, a W MPAKTUIHHX
po6JIeM Ximii 1 XIMIYHOT'O BUPOOHHUIITBA.

VY pesynpTaTi peamizamii i€l 3MICTOBOI JIHIT Y4Y€Hb YCBIJIOMIIIOE BaKIJIUBICThH
BUBYCHHS XIMii; OILIHIOE YCIIXH, JOCATHYTI CY4aCHUM CYCHUIbCTBOM Y XIMIYHIN Haylli,
PO3p00JICHH]I CIOCOOIB OJep>KaHHs, MEepepoOKH 1 3aCTOCYBAaHHS PEYOBUH SIK Taki, IO
3aJIe’aTh BiJ 3HaHb, YMIHb, 1HII[IATUBHU 1 TIJIPUEMIIMBOCTI OKPEMHUX OCOOUCTOCTEH 1 IpyIl
OJIHOJIYMIIIB; TIEPEHOCUTDH 1€ CTABJCHHS Ha PI3HI BUIU CBOEI HABYAIBHOI MiSTBHOCTI,
MOBOJ/IKEHHS y JIOBKLJUII; CBIIOMO OOMpae HanpsiM HaBYaHHS y CTApIIiil IIKOI1, BUXOAIYU
3 BJIACHUX MOKJIMBOCTEM.

Peanizamiss 3MicToBUX JHIM He miepeabayae OyAb-SKOrO PO3MIMPEHHS YU
norauOJIeHHsT HaBYaJIbHOTO MaTepiany, ajne moTpedye MOCUICHHS YBaru J0 MEBHUX HOTO
acniekTiB. [IpoBigHi i/1ei, Ha SKUX TPYHTYIOTHCS HACKPI3HI 3MICTOBI JiHIi, BTUIIOIOTHCS B
HaBYaHHI XIMIl SIK Y TEOPETUYHOMY 3MICT1 KypCy, TaK 1 B €KCIIEpUMEHTANIbHIN AiSUIBHOCTI
VYHIB, TiJ] 9ac po3B’sA3yBaHHS 3a/ay 1 3aBJaHb 13 peajbHUMHU JaHUMHU (BUPOOHUYOTO 1
MoOYTOBOTO XapakTepy); BUKOHAHHS MDKIPEIMETHHX HABYAIBHHUX MPOEKTIB, POOOTH 3
pI3HEMH JpKepenamMu 1H(opmallli; B M03aypOYHUN Yac BOHU PEali3ylOThCA Mia dac
TEMaTUYHUX THXKHIB, YYacCTl B PET1IOHAIbHUX, BCEYKPATHCHKUX 1 MIXKHAPOJHUX KOHKYypCax

8



(Y TOMy 4HCIT AUCTAHIIIMHUX ).

VY HaBuUanbHIM mporpami 3 XiMmii HACKpi3HI 3MICTOBI JIIHII BHHECEHO B OKpEMY
pyOpuky. ¥V Hiil 3a3Ha4€HO MHUTAHHS, 110 JAIOTh 3MOTY BIJANOBIAHO CHPSIMYBATH 3MICT
KOKHOI TEMH.

[Iporpama crapmioi MIKOJAM peadizye 3MICTOB1 JiHIT XIMIYHOTO KOMITOHEHTa
OCBITHBOI rany3i «[Ipupom03HaBCTBO»: PEYOBHHHM Ta IXHI MEPETBOPEHHS, XIMIUHI 3aKOHH 1
METOJIN JTOCIIIKEHHS, HABUYKH O€3MeYHOr0 MOBOKEHHS 3 PEYOBHMHAMM, CTABIICHHS JI0
EKOJIOTTYHUX TPOOJIeM 1 pO3yMIHHS XIMIYHOI KapTUHHU CBITY, BMIHHS OILIHIOBaTH POJIb
XiMil y BHUPOOHMITBI Ta XHUTTI JMoguHU. CuUcTeMa XIMIYHUX 3HAHb BH3HAUYCHA 1JICE€I0
NPUYMHHO-HACTIIKOBUX 3B'A3KIB MIKpPO- 1 MaKpOCBITY PEYOBHH, B3a€MOIIEPETBOPEHB
INPOCTUX 1 CKJIAJHUX PEYOBUH 1 TEHETHYHUM 3B'I3KOM HEOPraHIYHMX 1 OpPTaHIYHUX
pPEYOBUH. 3aKOHOMIPHOCTI MPOTIKAHHS XIMIYHUX peakliid pOo3MIANAI0ThCA 3 ypaXyBaHHIM
Cy4acCHHUX TEXHOJIOT1¥ BUPOOHMIITBA HOBUX PEYOBHH, MaTepialliB 1 EHEPTii.

3MICT mporpamMu CTPYKTYpOBaHO 3 ypaxyBaHHSIM BIKOBUX OCOOJMBOCTEH Y4YHIB 1
qacy, BIIBEICHOTO Ha BUBUEHHS IIpeIMETa.

KinpkicTh roguH, BIIBEICHUX HAa BUBYEHHS XiMii Ha PiBHI CTaHJIApTy, BiAIOBIJIA€E
HaByaJibHUM 1aHam A 10-11  knjaciB  3akiiafiB  3arajgbHOi  CEpedHbOi  OCBITH,
3aTBEpKEHUM MiHICTEpCTBOM OCBITU 1 Hayku Ykpainu (Hakaz3 MOH Ne  Big 2017 p.
«IIpo BHecenns 3MiH y Haka3 MOH Bix  Ne 995»), a came: y 10 knaci — 1,5 rogunu, B 11
KJ1aci — 2 TOIMHU Ha THXKICHbD.

[{iHHICHI OpPIEHTHUPH 3MICTY KypCy XIMil y CTapIliil IIKOJI HE 3aJIe’KaTh Bl PIBHS
BUBYCHHS 1 BU3HAUYAIOTHCS CHENU(IKOO XiMil K Haykd. [IOHATTS «IIHHICTB» BKIIIOYAE
€IHICTh 00'€KTUBHOTO (caM 00'€KT) 1 CyO'€eKTMBHOIO (BiIHOIIEHHS Cy0'ekTa 40 00'€KTa),
TOMY B $KOCTI LIHHICHUX OpIEHTUPIB XIMIYHOi OCBITH BHUCTYHarOTh OO'€KTH, IO
BHUBYAIOTHCS B Kypci XiMii, 0 SIKUX B YUHIB (POpMY€EThCS LIHHICHE cTaBieHHs. [Ipu oMy
MPOBIAHY POJIb BIAITPalOTh Mi3HABAJIbHI I[IHHOCTI, OCKUIBKM TOJIOBHOIO METOIO
HaBYAJIBHOTO TIpeaMeTa «XiMish» € TOCTIIKEHHS 1 BABYSHHS IPUPOIH.

VYkiagayl nporpaMy TparHyid 30€perTd HUTICHICTh 1 CHCTEMHICTh HABYaJIbHOTO
IpeaMeTa, Ha OCBOEHHS SKOTO BIJBEICHO MiHIMANbHUN HaBYadbHUM dYac. PerenpHUi
B12101p 3MiCTy XiMii Ha 6a30BOMY PiBHI BUBUCHHS JI03BOJIMB:

30eperTu JOCTaTHhO LUTICHUN 1 CHCTEMHUN KypC XIMii;

3BUIBHUTH KypC BIJl HaJIMIpHOI JeTaii3alli, 3aTeOpETU30BAHOIO 1 CKJIAJHOTO
HayKOBOTO MaTepiaiy, AJis BIANPALOBaHHS SKOro MOTPIOHO YMMAJIO Yacy;

BKIIFOUUTH JI0 KypCy Martepial, MOB'sI3aHUH 13 TOBCIKISHHUM XUTTSIM JIOAUHH Ta 3
MaiiOyTHBOIO MPO(dECciitHOO AISIBLHICTIO 300yBada MOBHOI 3arajibHOi CEepeHbOI OCBITH,
AKa HE MaTUME SICKPAaBO BUPAKEHOTO 3B'SI3KY 3 XIMIEIO.

['onoBHe Tracimo, SKUM  KepyBaluca  ykiajgadli mnporpamu:  «BuB4yaemo
3aKOHOMIPHOCTI, a He OKpeMi pakTH».

CTpykTypa HaBYAJbHOI MNporpamMm. 3MICT MpPOTpaMH OXOIUIIOE PO3JALIH,
NPUCBSYEHI BHUBUYEHHIO XIMIi OpraHIYHMX CHOJYK, y3arajJbHEHHIO, CHCTeMaTu3alli Ta
MOTJIMOJICHHIO 3HAHB 3arajbHOI XiMii, XiMii €JIEMEHTIB Ta y3arajJbHEHHIO 3HaHb MO0 PO
XiMii y CTBOpEHHI HOBUX MaTepialliB, PO3BUTKY HOBUX HAIMpPSMIB TEXHOJIOTiH, pO3B’sI3aHHI
MPOJIOBOJIBYO1, CAPOBUHHOI, EHEPTETUYHOT, €KOJIOTTYHOT TIPOOIIEM.

MeTo10/10T1YHOI0 OCHOBOIO TaKoOi MOOYAOBH HABYAIBHOTO 3MICTY XIMii JJI PiBHS
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CTaHJApPTy € i7esd IHTErPOBAHOr0 KypCcy XiMii — BHYTPINIHBO MNPEAMETHOI 1HTEerparii
HABYAJILHOTO MpeaMeTa «XiMis».

Ines Takoi iHTerparlii JUKTY€ HACTYIIHY YEProBICTh BUBUYEHHS pO3AUTB XiMmii: y 10
KJIacl BUBYAETHCA XiMIsSl OpTaHIYHHMX CIIONYK, B 11 — 3arajgbHa Ximis 1 XiMisi HECOpraHIYHHUX
cnosiyk. Take CTpyKTypyBaHHA OOYMOBJIEHO THM, IO y3arajbHeHHs B 11 kmaci 3Mmicty
npenMeTa 03BoJIs€ CPOPMYBATH y BUITYCKHUKIB CEPEIHBOT LIKOJIM YSABIECHHS MPO XiMilo,
AK PO IUIICHY HAayKy, MOKa3aTH €IHICTh 1i MOHSATh, 3aKOHIB 1 TEOPii, YHIBEPCATBHICTH 1
3aCTOCOBHICTbD iX 1 B HEOPraHi4Hiii, 1 B OpraHiuHii Ximii.

Y 10 kaaci po3mmpeHo maTepian i3 XiMmii OpraHiyHUX CIIOJYK, 10 BUBYABCS B
OCHOBHIN MIKOMI. Y MepIuiid Temi po3risaaeTbes Teopis OyIOBU OPraHIYHHX CIONYK SIK
Bula (opmMa HAYKOBUX 3HAHb Ta 130Mepis sK sBumie. Kiacu opraHiuHuX CHOJYK
BUBUAIOTbCA B Temax «ByrneBomgHi», «OKCUTEHOBMICHI OpraHiyHi  CHOJIYKH,
«HitporeHoBMICHI oOpraHiyHl cHoiaykw». OKpemi TeMU MPUCBAYEHI CHUHTETUYHUM
BHCOKOMOJICKYJIIPHUM pPEYOBMHAM 1 0araTOMaHITHOCTI Ta B3a€EMO3B’S3KY OpraHIYHHX
pedoBuH. HanexxHy yBary npuauieHo OyJ0BI MOJIEKYJ OPraHiYHUX CIIOJIYK, PO3KPUTTIO
B3a€EMHOIO BIUIMBY AaTOMiB, MPUYMHHO-HACIIAKOBUM 3B’Si3kKaM MK  OyA0BOIO,
BJIACTMBOCTSIMU, 3aCTOCYBAaHHSAM OpPIaHIYHUX PEUOBHUH.

3 METOI0 MOCWJICHHS PoJii JASAYKIl Yy HaBYaHHI XiMii CIIOYaTKy JAlOThCS KOPOTKI
TEOPETHYHI B1JIOMOCTI IIpO Oy/10BY, Kiacu(iKalio, HOMEHKJIATypy OpraHiYHUX PEYOBHH,
0CcOOJIMBOCTI peakiiii 3a ix ydacTio. ChopMOBaH1 TaKUM YMHOM TEOPETUYHI 3HAHHS MOTIM
PO3BUBAIOTHCA Ha (DAKTOJIOTTYHOMY MaTepialii IPU BUBYEHHI KJIACIB OPTaHIYHUX CIOJIYK.

B 11 kuaci nornuOmOOTBCS 3HAHHSA 13 3arajibHOiI XiMil 1 XiMil HEOPraHIYHUX
peyoBMH, HaOyTI B OCHOBHIM IIKOJi. BuBUaeThCs XiMisi HEMETANIYHUX 1 METAIYHHUX
€JIEMEHTIB 3T1IHO 3 OyJIOBOIO iXHIX aTOMIB Ta MICLEM Yy MEPIOJUYHINA CUCTEMI XIMIYHHX
eneMeHTiB. [locaigoBHO BUBYArOTHCS (DI3MYHI W XIMIYHI BJIACTUBOCTI HaWBaXIUBIIIUX
CIOJIYK €JIEMEHTIB (3 SKUMHU Y4YHI 3YCTPIHalOThCA y TMOOYTi, JOBKULI), MpaBuia
MOBOJIKEHHSI 3 HUMHU, OJIEp>KaHHs Ta BUKOPUCTaHHS 1X.

Tema «Ximisgs 1 mporpec JIOJACTBa», SIKOIO 3aKIHYYEThbCS Kypc Ximii, Mae
y3arajibHIOBAJILHUN XapakTep. Po3KpUBa€eThCs posib XiMii y CTBOPEHHI HOBHX MaTepialiB,
PO3BUTKY HOBHX HAaNpsAMIB TEXHOJIOTIH, pO3B’A3aHHI MPOJOBOJIBYOI, CHUPOBUHHOI,
E€HEPreTUYHOi, EKOJOTIYHOI MpoOJieM. Y3arajibHIOIOTHCS CBITOTJSAHI MHTAHHS I0/0
MicCLsl XIMIi TOMDXK 1HIIUX HAYK PO MPUPO.Y.

3aBepuIyeThbCsi BUBYEHHS XiMIi O3HAHOMIJICHHSIM 13 3€JIEHOI0 XIMI€K SIK HOBOIO
¢inocodiero CydyacHOro PO3BUTKY XIMIYHOI 1HAYCTpPli, HAYKOBUX JOCHIJKEHb Ta
CBITOTJISITy MOJIOZIOTO MOKOMIHHS XiMiKiB. Ii 3aBJaHHS — JOMOMOITH TIOACTBY Y Binbopi
TaKMX BHUXIJHUX MaTepialliB 1 CXE€M TEXHOJOTIYHUX MPOLECIB, 5Kl B3arajl BUKIIOYAIOThH
BUKOPUCTAaHHA OyAb-SIKUX IIKIJJIMBUX BUXIAHUX PEYOBHH ab0 iX yTBOPEHHS B MpOLECI
BUPOOHUIITBA/BUKOPUCTAHHS XIMIYHOI MPOIYKITIi.

JlocTaTHhO yBaru MPUIUISETHCS 1 BUCBITIEHHIO METOJIB HAyKOBOTO II3HAHHS B
X1Mii, pOJIl CIOCTEPEKEHHS 1 EKCTIEPUMEHTY.

HaBuanus ximii moTpeOye parioHaJIbHOTO 3aCTOCYBaHHSI CIOCOO0IB fiii, MeTOdIB i
3aco0iB HaBuyaHHsi. Opranizamii OCBITHBOTO TPOIECY CHPHUITHME BHUKOPHUCTAHHS
MEepPEeBIPEHUX MIKUIFHOIO MPAKTUKOI0 aKTUBHHUX Ta 1HTEPAKTUBHUX TEXHOJOTIN: TPYMOBOi
po0OOTH, TPOOJIEMHOT0 HAaBYAHHS, AWIAKTUYHHX IrOp, TPEHIHTOBHX 3aHATH TOMIO. Y
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Cy4aCHHUX YMOBAaX Ba)JIMBUM METOJUYHUM OPIEHTUPOM € (OpPMYBAHHS B YUHIB yMIHHS
BUMTHUCH 1 MOTO peasizallis B caMOCTIHHIM HaBUaJbHIN MissibHOCTI. [IpioputeTHU BUOIp
METOJIMKU HaBYaHHS HAJICKUTh YUUTEIIEBI.

BaxiuBuM JKepesoM 3HaHb, 3aco00M (OpMyBaHHS JOCTITHUIBKAX YMIHb 1
HABUYOK, CTBOPEHHS MPOOJEMHUX CHUTYalllil, pO3BUTKY MUCJIEHHS, CIOCTEPEKIUBOCTI 1
JOTMUTIMBOCTI € XiMiYHMII eKCIIepUMEHT Ta Po3B’A3yBaHHs 3a1a4. ToMy B mporpami 10
KOKHOI TEMH BKa3aHO BUAM XIMIYHOTO €KCIIEPUMEHTY ¥ THUIIM pO3paxXyHKOBHUX 3a/1ad.

Buxonsun 3 MOXIMBOCTeM KabiHeTy Ximii Ta Oepyyd A0 yBarn TOKCHUYHICTb
pPEYOBHWH 1 mMpaBwiia OE3MEKH, YYUTEIh HAa CBI PO3CYH MOXKE TOTMOBHUTH XIMIYHHMA
EKCIIEPUMEHT, SIK JEMOHCTpalliiiHuii, Tak 1 JabopartopHuil. OKpiM IBOTO, YACTHHY
JEMOHCTpALIli MOXHa 31HCHIOBATH, BUKOPUCTOBYIOUHN 3D-MozentoBanHs abo BipTyalibHe
EKCIIePUMEHTYBaHHSI.

@®opMyBaHHIO KOMIETEHTHOCTEH Y4HIB CIpUsA€ BUKOHAHHS HUMH HABYAJbLHHUX
NMPOEKTIB, OPIEHTOBHI TeMU SKUX (11 BUOOPY) HABEJIEHO B OKpeMii pyOpHIll MPOTrpaMHu.
Yyutenb 1 yuyHI MOXYTh MPOMOHYBATH 1 BIacHl TeMu. [IpoekTu po3poOistoThes YIHIMU
1HAMBIAYyalnbHO 200 B IpyIax, yUYUTENb MOXKE HaJlaBaTH KOHCYJBTAIIO 100 TJIaHyBaHHS,
BU3HAYCHHS METH, 3aBJIaHb 1 METOJMKHU JIOCIIKEHHS, TIONIIYKY 1 30upaHHs 1HQopmarlii,
KOOpPJMHYBATU X1Jl BUKOHAHHA NpoekTy. [IpoekTHa poboTa Moke OyTH TEOPETUUHOIO a00
€KCIIEPUMEHTAJIbHOI0. TPUBAIICTh MPOEKTY — PI3HA: BIJ YPOKY (MIHI-IIPOEKT), KIIBKOX
IHIB (KOPOTKOTEPMIHOBHI MTPOEKT) A0 POKY (JOBroT€pMiHOBUI). Pe3ynpTaTh 1OCHIIKEHDb
YUHI TPEACTaBIAIOTh Yy (opmi MympTUMEAiHOI mpe3eHTarii, gomoBiai (y pasi
HEOOX1HOCTI — 3 IEMOHCTPALIIE€I0 XIMIYHUX JTOCTIAIB), MOJEN1, KOJEKIIii, OYKJIETy, ra3eTH,
CTaTUCTUYHOIO 3BITYy, TEMAaTHYHOIO MAacOBOr0 3axojJy, HaykoBoro pedepary (i3
3a3HAUYCHHSM AaKTyaJlbHOCTI TEMH, HOBHU3HM 1 TPAaKTUYHOTO 3HAUCHHSA pe3yJbTaTiB
JOCJIIDKEHHSI, BHUCHOBKIB) Touo. IIpe3eHTarlis ¥ 0OroBopeHHs (3aXUCT) MPOEKTIB
B1I0YBA€THCS HA CHEIIaJbHO BIABEACHOMY YypoIll abo TMiJ Yac YpOKYy 3 IMEBHOI TEMH.
Po6oTa KOXXHOTO BHUKOHABIISI MPOEKTY OLIHIOETHCS 32 WOTO BHECKOM, 1HIMBITyaJIbHO 32
KpUTEPISIMHU, 3 SKUMHU YUHIB O3HAHOMITIOIOTH 3a3JIET1]Ib.

YHpogoBxk pokKy ydeHb OOOB’S3KOBO BHKOHYE OJIMH HaBYaJIbHUN ITPOCKT
(imauBiMyansHul a00 TpynoBuit) 13 mpeamera. OKpiM IIbOTO, YUHI MOXYTh OpaTH y4acTh 1
BUKOHYBATH 3a Oa)KaHHSAM Ki1JIbKa ITPOEKTIB.

E(deKTUBHICTh OCBITHBROTO MPOLECY MOXHA MIABUIIUTH 3aBASKH 3aCTOCYBAaHHIO
cydyacHux iHdopmaniiiHo-KoMyHikaniiiHuX TexHoJorii. lle cnpustume akTuBizaIli
MI3HaBaJIbHOI JISJIBHOCTI YYHIB, PO3BUTKY iXHbOI CAMOCTIHOCTI B ONaHyBaHH1 3HaHb,
MOCWJICHHIO TO3UTHUBHOI MOTHMBAllli HABYAaHHA Ta J03BOJUTH GopMyBaTH iH(MOpMAaLiiHO-
uM(ppOBY KOMIIETEHTHICTh. EJEKTpPOHHI OCBITHI pecypcu [OarTh 3MOrY YHAOUYHUTHU
HaBYaJbHUN 3MICT, 30KpE€Ma TOW, IO CTOCYEThCS BHYTPIIIHBOI OYJOBUM PEYOBUH YU
XIMIYHUX MPOIIECIB, HEAOCTYHUX JIJIsl CHOCTEPEKEHHS B yMOBaX WIKUIbHOI J1abopaTopii.

VY nmporpami He 3a3HAUYECHO PO3MOJILI TOJUH 32 TeMaMH. J[Ji OTpuMaHHS O4iKyBaHUX
pe3yNbTaTiB  HABYAJIBHOI [ISJIBHOCTI YYHIB Yy4YUTENb CaMOCTIMHO BH3HAYa€ dac,
HEOOX1THUN NIl IXHBOT'O JIOCSTHEHHS Y MEXKaxX BIJNOBIIHOT TEMH, 3Ba)KalOUU Ha YMOBH
(GYHKIIIOHYBaHHSI HaBYAJIBHOTO 3aKJIay 1 HaBYaJIbHI MOXJIMBOCTI YUHIB. YUUTENIb TaKOXK
MOKE OOTPYHTOBAHO 3MIHIOBATH TOPSIOK BUBYECHHS TEM 1 OKpEMHX MHUTaHb Yy MeXax
onHOro Kinacy. [lepeHocuTH BUBYEHHS T€M 0 1HIIOTO KJIACy HE JA03BOJISETHCS.
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OuikyBaHi pe3yJibTaTH HABYAHHS

3MicT HABYAJILHOIO
MarepiaJjay

IpakTnuna
4YaCcTHHA

IToBTOpPEHHA MOYATKOBHUX MOHATH PO OPraHiYHi pe4OBUHH

Y4yenb/yyeHuus:
3HaHHEBUI KOMIIOHEHT

Ha3u6ac NECATh YICHIB TOMOJIOTIYHOTO DSy
aJIKaHIB (CH4 - Clonz);

PO3YMi€ HANSXKHICTH PEYOBHH 3a IiXHIM
CKJIaJIOM JI0 BYIJIEBOJHIB, OKCHUT€HOBMICHUX,
HITPOT€HOBMICHUX CIHOIYK.

JistibHiCHUA KOMIIOHEHT

cKknaoae

MOJICKYJIIpHI, CTPYKTYPHIi 1 HaIMBCTPYKTYPHIi
dbopMyln MeTaHy Ta JeB’SITH HOro TOMOJIOTIB
(CoHg — CioHpp), ereny, ermHy, MeTaHOIY,
€TaHOJTy, TITIIEPOITy, ETAHOBOI Ta aMiHOETaHOBOI
KHCIIOT;

pIBHSHHS ~ peakmiid: TOpiHHA  (IIOBHOTO
OKHCHEHHSI) BYIJVICBOJHIB; 3aMillleHHS JJs
MeTaHy (XJIOpYBaHHs); IPUEIHAHHS ISl €TEHY U
eTUHY (TaJloreHyBaHHs, TiJ[pyBaHHA); IO
ONHMCYIOTh  XIMiYHI  BJIACTHBOCTI  €TaHOBOI
KHCIIOTH (B3a€MO/IS 3 IHANKATOPaAMH, METaJlaMH,
JyraMHd, COJSIMH 3 TOYKH 30PY €IEKTPOJIITUIHOL
Jucorrianii).

IinHicHMIT KOMIIOHEHT

00rpynmogye

3aCTOCYBaHHS METaHy, €TaHy, €TeHy, CTHUHY,
METaHONy, €TaHoNly, TJilepody, eTaHOBOi
KHCIIOTH;

POJIb OpraHiyHUX CIOJIYK Y KUBIA IPUPO/I;

OYiHIOE 6MIUE HA 3JI0OPOB’S 1 JOBKULIA
OKPEMHUX OpPTaHIYHUX PEUOBUH;

GUC/I06II0€ CYOMHCEHHA TIOA0 HEOOXiTHOCTI
3HaHb [P0 OpraHiyHi CHOJXYKH Uil iX
0€31e4YHOr0 3aCTOCYBaHHSI.

Cknagn,
3aCTOCYBaHHS
MPEICTaBHUKIB
(MeTaH, eTaH, €TEH,
OKCHI'€HOBMICHHX
€TaHOoJI, TJIIEPO,

(aminoeTaHoBa
OpPTraHIYHUX PEUOBHH.

BJIACTHBOCTI,
OKpEMHX
BYTJIEBO/IHIB
€THUH),
(meranoI1,
€TaHOBa
KHCJIOTa) 1 HITPOT€HOBMICHUX
KHCJIOTA)

Tema 1. Teopisi 0y10BH OpraHidyHHUX CHOJIYK

3HAHHEBUH KOMIIOHEHT

NOACHIOE CYThH SIBUILA 130MEpii; 3aJ€XKHICTD
BIIACTMBOCTEH PEYOBHH BiA CKIaay i OyAoBH
iXHIX MOJIEKYJ Ha OCHOBI IMOJOXE€Hb Teopil
Oy/10BU OpraHiuHUX CHOIYK;

HA60O0UmMb NPUKIAOU OPTAaHIIHUX CIIOIYK 13
POCTUMH, MOABIMHUMH, NOTPIHHUMHU KapOOH-
KapOOHOBUMHU 3B’ SI3KaMH.

JissnbHICHHIT KOMIIOHEHT

Po3pi3znae opraHiuHi CIIOJYKH 3a SIKICHUM
CKJIaJIOM: BYIJIEBO/IHI, OKCHUT€HO- 1
HITPOT€HOBMICHI ~ PEYOBUHU; IIPOCTHI,

Teopis OynoBu
OpraHiuyHUX CITIOJIYK.
3aJeXHICTh  BJIACTUBOCTEH
peYOBMH B CKIaLy 1

XiMi4HOi OyIOBH MOJEKYI.

[TonsaTTa po SIBULLE
130Mepii Ta i30mMepH.
KoBanenthi KapOoH-
KapOOHOBI 3B’ SI3KH y
MOJIEKYJIax OpraHiuHUX
CIIOMIYK: IIPOCTHH,

MO/ABIMHMIA, TOTPIAHUI.

Pospaxynkoegi 3a0aui
1. Busenenns
MOJIeKyJIsIpHOT hopMynu
PEUOBHHH 32 MAaCOBHUMH
YaCTKaMU €JIEMEHTIB.

Hemoncmpauii

1. Mogeni Monekyn
OpraHi4HHUX chnoiyk (y
TOMY qHCIl 3D-
MIPOEKTYBAHHS ).

2. Mogeni MoJeKyn
130MepiB (y TOMY 4HCHl
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MOABIMHUN, TOTPIMHUK  KapOOH-KapOOHOBI
3B 3K,

Xxapakmepu3zye  CyTb  Teopii  OyaoBH
OpTaHiYHUX CIIOJYK;

po3e’azye 3a0aui Ha BHUBEJICHHS
MOJICKYJSIpHOT  (OpMYyITHM  pPEUOBHHHM 32
MacCOBHMH yacTKaMu €JIEMEHTIB,

OOTpYHTOBYIOUH OOpaHMiA CIIOCIO PO3B’sI3aHHS.
IinHicHMiI KOMIIOHEHT

yceioomnroe HEOOXI1/THICTh 3HAHHSA
BJIACTUBOCTEH PEYOBUHU JJIsI BCTAHOBJICHHS 11
BIIUBY Ha BJIACHE 3JI0POB’S 1 TOBKIJLJIS;

BUCTI06]110€ CYOMHCEeHHA TIPO 3HAYCHHSI TeOpii
Oy/ZOBM OpraHiYHMX CHOJYK JJsI PO3BUTKY
OpraHiyHOI XiMii;

pooumsv 6ucHoéku TIpo 0OAraTOMaHITHICTh
OpraHiuHUX CIIOJIYK Ha OCHOBI Teopii XiMIYHOL
OyIOBH.

Knacudikaris
OpPTaHIYHUX CIIOJIYK.

3D-npoekTyBaHHs).

Haguanwvni npoekmu

1. I3omepu y mpupoi.

2. IcTopist cTBOpeHHS Ta
PO3BUTKY Teopii OynoBu
OpTaHIYHUX CITOJYK.

3. 3D-mozeni  MoJeKy
OpTaHIYHUX CIIOJYK.

Hackpizni 3micmogi ninii

Exonociuna 6esnexa i cmanuti po3sumox. 3aleKHICTh BIACTUBOCTEH PEYOBMH BiJl CKJIATy 1 XiMiduHOL

OyZ0BU MOJIEKYI.

ITionpuemnusicmo i Qpinancosa epamomuicms. 3aIKHICTH BIIACTUBOCTCH PEUOBUH BiJ[ CKJIATY 1 XIMIYHOT

OyZ0BU MOJIEKYI.

Po3B’s3yBaHHS pO3paxyHKOBHX 3a/1a4 Ha BUBEACHHS MOJIEKYJSPHOI (POPMYIIM pEeUYOBUHU 32 MaCOBUMU

YacTKaMU €JIEMEHTIB.

Tema 2. ByriieBoni

Y4enb/yueHuus:
3HAHHEBUH KOMIIOHEHT

Ha3ueac ajKaHW, AQJKEHH 1 aJKIHK 3a
CHUCTEeMAaTUYHOI HOMEHKJIATYPOIO; 3arajibHi

dbopMynu ankaHiB, aJKeHIB, ajKiHiB; (i3WUHI
BJIACTMBOCTI OEH3EHY;

ROACHIOE CYTb CTPYKTYpHOi  i30Mepii
BYTJIEBO/IHIB;

PO3ni3Hac CTPYKTYpHI 130MepU TEBHOI
PEUOBHHU;

Haeooumb npuxaaou HAaCUYECHUX,
HEHACWYCHUX W apOMAaTUYHUX BYIJIEBOHIB;
CTPYKTYpHUX (opMyd 130MepiB  aJKaHiB,
QJIKEHIB 1 aJIKIHIB.

JissnbHICHHI KOMIIOHEHT

PO3pi3HAE BYTJICBOJTHI pI3HUX

TOMOJIOT1YHUX PSAIIB;

CKladae Ha OCHOBI 3arajibHOl (opmynu
MOJIEKYJISIpHI (POPMYNTH BYTJIEBOAHIB IEBHOTO
TOMOJIOTIYHOTO  PpSAYy;  MOJEKYISIpHY 1
CTPYKTYpHY (opMynu OeH3eHy; CTPYKTYpHI
dbopmynu  anmkaHiB, aJKEHIB 1 aJKIHIB;
CTPYKTYypHI  (QopMynu i30MepiB  ajKaHiB,
QTKEHIB 1 aQIKIHIB 33  MOJIEKYJSIPHOIO
(bopMyJIOI0 CIIONYKH; PIBHAHHS peakiii, fKi

Knacudikarris
BYIJICBO/IHIB.

AJIKaHMN. 3aranpHa
¢bopmyia aJIKaHiB,
CTPYKTYpHa 130Mepis,
CHUCTEMaTHYHA
HOMEHKJIATypa.

XimiuHi BJIACTHBOCTI
aJKaHiB.

AJIKeHH 1  aJKiHu.

3aranpHi Ta MOJIEKYJISPHI
(dhopmynu anKeHiB 1 aJIKiHIB,

CTPYKTYpHa 130Mepis,
CcHUCTEMaTHYHA
HOMEHKJIATypa.

XimiuHi BJIACTHBOCTI
€TeHY Ta €TUHY.

ApeHu. bensen:
MOJIEKYJISIpHA 1 CTPYKTypHa
dbopmyiu, ¢b13nuH1
BJIACTHUBOCTI.

XimiuHi BJIACTHBOCTI
OcH3eHy.

Metomn OJICp’KaHHS
alKaHiB, €TeHy, CTHHY,

Po3paxynkogi 3a0aui

2. Busenenns
MOJIEKYJISIpHOT popMyTu
PEYOBHHU 32 3arajbHOIO
dbopmynoro
TOMOJIOTIYHOTO PSy Ta
I'YCTHHOIO abo
B1JIHOCHOIO TYCTHHOIO.
3. Busenenns
MOJIEKYJIIPHOT (hOpMYITH
PEUOBMHU 32 Macolo,
00’eMOM a00 KUIBKICTIO
PEYOBHMHHU peareHTiB abo
IPOAYKTIB peaKuii.

Jemoncmpauii

3. Biguomrenus
HACHYEHUX BYTJIEBOAHIB
JI0 JIYTiB, KUCJIOT.

Haguanwvni npoekmu

4. OKTaHOBE YHCIO Ta
SIKICTh OCH3HHY.

5. Ileranose YUCIIO
JU3eTIFHOTO TaTnBa.

6. ApoMaTHYHI CITOTYKH
HABKOJIO HAC.
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OMHUCYIOTh  XIMIYHI  BJIACTUBOCTI  aJIKaHIB

(TepMiuHMIA po3kian, 130mMepu3artis,
raJIorTeHyBaHHs), €TEHY 1 eTHHY (YacTKOBE
OKHCHEHHS,  IpPUEIHAHHS TaJOrCHOBOJHIB,
rigpararis), OcH3eHy (ropiHHS,

raJloreHyBaHHS, TIAPYBAaHHS),  OJCPXKAHHSI
ankaHiB (T1ApyBaHHS QJKEHIB, aJKIHIB), €TCHY
(merigpyBaHHS €TaHy), €TUHY (IeTigpyBaHHSI
€TaHy, €TeHY, TiJIpOoJIi3 KAJIbIii aleTUICHITY),
Ocnzeny (i3 €TUHY, IET1APYyBaHHS H-TCKCaHY);

Knacugikye BYTJICBOJTHI pI3HHUX
TOMOJIOTIYHUX PSAIIB, HOpieHIO€ TXHI OyIOBY i
BJIACTUBOCTI;

Xapakmepu3sye XiMi9H1 BJIACTHBOCTI
aJKaHIB, €TCHY Ta €THUHY, O€H3eHy, CrocoOu
OJICp’KAHHA iX;

YCMano610€  3B’SI3KM MK CKJIAaJIOM,
OyZIOBOIO,  BIIACTUBOCTSIMH,  30CpIraHHSIM,
TPAHCHIOPTYBAHHIM i 3aCTOCYBaHHSM
BYTJICBOJIHIB Ta iXHIM BIUIMBOM Ha JIOBKIJUIS,
B3a€MO3B’SI3KM MK TOMOJIOTIYHUMH PsIIaMH
BYIJICBO/IHIB;

Jompumyemsca  TpaBunl  0OE3MEYHOTrO
MOBO/DKEHHSI 3 BYIJICBOAHAMH 1 IXHIMH
MOXITHUMU Y TIOOYTI;

po3e’azye 3aoaui Ha BHUBEICHHS
MOJIEKYJISIpHOT  (OpMYyIM  PEYOBHHH 34
3arajbHOI0 (POPMYIIOI0 TOMOJIOTIYHOTO PSITY Ta
T'YCTHHOIO a00 BIJIHOCHOIO TYCTHHOIO; Macolo,
00’eMoM a00 KIiJIBKICTIO PEYOBHHU PEAarcHTIB
a0 TMpOIYyKTIB peakuii, OOIPYHTOBYIOUH
oOpaHuii criocio po3B’sI3aHHS.

HinHicHMi KOMIIOHEHT

poéums 6uCHO6KU TIONO BIACTHBOCTEH
pPEUOBMH Ha MijAcTaBl iXHBOI OyJOBH 1 PO
OyIOBy  pEUOBMH Ha  TIACTaBl  IXHIX
BJIACTHUBOCTEI;

yceioomaroe  HEOOXITHICTh  30€pEeKEeHHS
JOBKUIIA TiJl 4yac OAEp X aHHS 1 3aCTOCYBAaHHS
BYTJIEBO/IHIB;

00TpyHmogye 3aCTOCYBaHHSI BYTJICBOJIHIB
iXHIMU BIACTUBOCTSIMU;

oyinioe MIOYKEKHY HeOe3MevHICTh
BYTJICBO/IHIB; €KOJIOT1YHI HACII KU
MOPYIIEHHST ~ TEXHOJOTid  J0OyBaHHS 1
3aCTOCYBAaHHS BYTJIEBOJIHIB Ta iXHIX MOXITHUX;

BUC/I06/II0€  CYOMCEHHA TIPO  3HAYCHHS
3ac00iB 3aXUCTy POCIMH 1 iXHIli BIUIUB Ha
3M0pPOB’Sl  JIOJEd Ta  JOBKULIA 3a  iX
HEMPaBUJILHOTO BUKOPUCTAHHSI.

OcH3eHY.
BYIJIEBO/IHIB.

3acTocyBaHHS

7. CMor sk xiMiuHe

SIBULIIE.

8. KokcyBaHHS BYTiUIS:
POAYKTU Ta x
BUKOPHUCTAHHS.

9. bioras.

10. BruiuB Ha HOBKILIA
BYTJICBOJIHIB Ta IXHIX
[IOX1/THUX.
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Hackpizni 3micmogi ninii

I'pomaosanceka gionogioanvuicms. 300pos’s i besnexa. Exonociuna 6esnexa i cmanuii po36umox
3HavyeHHS 3aco0IB 3aXWUCTy POCIAMH 1 IXHIM BIUIMB Ha 3J0pPOB’Sl JIOJAEH Ta IOBKULIA 3a iX

HCIIPAaBUJILHOTO BUKOPHUCTAHHA.

3abe3neueHHsT 30epekeHHs JOBKULISA TiJ dYac OJepKaHHS,

3aCTOCYBaHHS BYTJICBOJIHIB Ta iXHIX MOXITHUX
ITionpuemnusicms i pinancosa epamommuicmo

30epiraHHs,

TPAHCIIOPTYBaHHS 1

OpnepxaHHs alKaHIB, €TEHY, €TUHY, OCH3EHY, iX 3aCTOCyBaHHs. B3a€MO3B’ 30K MiX BYTJICBOIHSIMH.
Po3B’s13yBaHHsI pO3paxyHKOBHX 3ajlad Ha BUBEICHHS MOJEKYISIPHOI (hOPMYIH PEYOBUHU 32 3arajibHOO
(OpMyIIOI0 TOMOJIOTIYHOTO PSIIy Ta TYCTHHOI a00 BiJHOCHOIO TYCTHHOIO; 32 Macorw, 00’eMoMm abo
KUIBKICTIO PEYOBHUHH PeareHTiB a00 MPOYKTIB peakKiiii.

Tema 3. OkCHUTreHOBMICHI OPraHi4Hi COJTYKH

YdyeHnb/yuyeHuus:
3HaHHEBUH KOMIIOHEHT

Ha3ueace 3arajibHi
XapakTepuCTHyHi  ((PYHKLIOHATBHI) TPYNH
CIUPTIB, albJACTiNiB, KapOOHOBHUX KHCIIOT,
€CTepiB; 3a CHCTEMaTHYHOI HOMEHKJIATYPOIO
CIIUPTH, aJIbJETiTN, HACHUYCHI OJHOOCHOBHI
KapOOHOBI KUCJIOTH, €CTEPH,

hopmynu Ta

nosacuioe BILIMB XapaKTePUCTHUHOT
(pynkuionansHOT) rpynu Ha (i3U4HI 1 XiMIYHI
BJIACTUBOCTI OKCUT€HOBMICHMX OpPTaHIYHUX
CTIOMYK;

BOJHEBOTO 3B’SI3Ky Ha (Pi3WYHI BIACTUBOCTI
OKCUT€HOBMICHHX OpPTraHIYHUX CHOIYK;

HA0O0uUmMb NPUKIAOU CIHUPTIB, ANbJICTI/IB,
HAaCHYCHUX OJIHOOCHOBHHX KapOOHOBHUX
KHCIIOT, €CTEpiB, J>KHUpPIB, BYIJEBOMIB 1 iXHIi
TpUBIaJIbHI Ha3BHU; MOIIUPEHHS
OKCHUT€HOBMICHUX OpraHIYHUX CHOJYK Yy
MPUPO/I 1 XapUOBUX MPOJYKTaX.
JissnbHICHHIT KOMIIOHEHT

PO3pi3HA€E HAacUYeHl W HEHACHUYCHI XUPH;

MOHO-, -, noJricaxapuiu; peakuii
ectepuQikarii;
K1acughikye  OKCUTEHOBMICHI  OpraHiuHi
CTIOJTYKH 32 XapaKTePUCTUIHUMH TPYIIaMHU;
cKnadae  MOJIEKYISIpHI 1 CTPYKTYpHi
dbopmynu  cnmpTiB, (HEHONTY, aIBJETIMIB,
HaCMYEHUX  OJIHOOCHOBHUX  KapOOHOBHX

KHCJIOT, €CTepiB, JKHpPIB, BYIJIEBOIIB (3a
Ha3BaMH 1 3araJbHUMH dopmynamu
BIJIMOBITHUX TOMOJIOTIYHUX PSAIIB);

PIBHSHHS peakiiiif, siKki OMUCYIOTh XiMiuHi
BJIACTUBOCTI HACHYEHUX OJTHOATOMHHUX CITUPTIB
(OBHE 1 YaCTKOBE OKHUCHEHHS, JIeriipaTailis,
B3aEMOJIISI 3 JY)KHHUMH MeETajlaMH, TiIPOTEH
rajioreHijJaMu), Tinepony (MMOBHE OKUCHEHHS,
B3aEMOJIISI 3 JY)KHUMH MeTajlaMu), (hEeHOIy
(B3aemojlis 3 INy’)KHUMU MeETallaMH, JyramH,

Cnuprtu. Ilonsarts mnpo
XapaKTEePUCTHUHY
(byHKIIIOHATIEHY)
INgpokcunbHa
XapaKTepUCTHYHA
(pynKuioHanpHA)
Hacuueni
CTIIUPTH:
CTPYKTYpHI
i3omepist  (mpomaHoyiB i
OyTaHONIB), CHCTEeMaTU4YHA
HOMEHKJIaTypa. Boanesuit
3B’S130K, MHOro BIUIMB Ha
¢biznuHi BJIACTUBOCTI
CITUPTIB.

XimiuHi
HACUYEHUX
CIUPTIB.
€TaHoINy.

[TonsaTTa po
0araToaToMHi CIOUPTH Ha
MPUKIIAAl TIIIEpOoIy, HOro
XIMI4HI BIIaCTUBOCTI.

®eHoa: ckiag 1 6ymosa
MOJIeKynd,  (i3uuHi  Ta
XIMIYHI BIACTUBOCTI.

Albaerign.
OymoBa MOJIEKYJT
anbaeriaiB. AnbneringHa
XapaKTepuCTHY-Ha
(pyHK1IIOHATBHA)
3aranbHa Ta CTPYKTYpHI
dopmynH,  cucTeMaTHyHa
HOMEHKIaTypa 1 ¢i3uyHi
BIIACTHBOCTI aJIbJIET1/IiB.

XimiuHi BJIACTHUBOCTI
€TaHao, HOro OJIepyKaHHS.

Kap06oHoBi kucaoru, ix
MOIIMPEHHS] B TPUPOII Ta

Ipyiy.

rpyrma.
OJIHOATOMHI

3arajJibHa Ta
dopmyimn,

BJIACTHUBOCTI
OIHOATOMHUX
OnepsxanHs

Cxnan,

rpyna.

Po3paxynkoei 3a0aui

4.  OOuucineHHs  3a
XIMIYHUMH PIBHIHHSIMH
KUJTBKOCTI pEYOBUHU,
macu abo o00’emy 3a
KUJIBKICTIO ~ PEYOBHHH,
Macor abo 00’eMom
peareHTy, IO MICTHTh
MEBHY YaCTKY JOMIIIOK.

Jlemoncmpauii

4. OKHCHEHHSI €TaHOIY
JI0 €TaHAITIO.

5. OKUCHEHHS

METaHaalo  (eTaHaio)
aMOHIaYHUM PO3YHMHOM
aprenTym(I) OKCHIlY
(BipTyaJIbHO).

6. OxucHeHHS
MeTaHaa  (eTaHaiw)
CBIXKOOJEpKAHUM
KynpyM(II)
TLAPOKCUIOM
(BipTyasbHO).

7. O3HalloMJICHHSI 31

3pa3KamMH ecTepiB.

8. BigHOmEeHHS KUPIB
JI0 BOJIU Ta OpraHidYHHUX
PO3YMHHUKIB.

9. JloBenenns
HEHACHYCHOTO
XapakTepy pLAKUX
KUPIB (BIPTYaJbHO).

10. OKuCHEeHHs
[JIIOKO3M  aMOHIaYHUM
po3urHOM  apreHTyM(I)
OoKcuay (3a BIICYTHOCTI
peareHTiB —
BIPTYaJIbHO).

Jlabopamopni docniou
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OpOMHOIO  BOJIOI0), €TaHalio0  (JaCTKOBE
OKUCHEHHSI 1 BIJHOBJICHHS), OJHOOCHOBHHUX
KapOOHOBHUX KHCJIOT (B3aemois 3
IHAMKATOpaMH, METaJIaMU, JIyTaMH, COJISIMH,
cnupTamu),  ecTepiB  (Tigpomi3),  KUpiB
(rigpyBaHHS Ta JIy)KHHH TiIpoIi3), TIFOKO3M
(yacTKOBE OKHCHEHHS, BIJHOBJICHHS BOJHEM,
OpoIiHHS  CIUPTOBE 1  MOJOYHOKHUCIE),
caxaposu, KPOXMAJIk0 i LEITI0JI03H
(MonekyIsIpHi PiBHSHHS rigpomiszy),
olepKaHHS  eTaHojy  (TimpaTaiis eTeHYy,
OpOMiHHS TJIFOKO3M), €TaHamo (Tigpararis
€THHY, OKHCHEHHS  €TaHOly), ETaHOBOIi
KHCIOTH (OKHCHEHHS eTaHAI, CTAaHOIY),
dborocuHTe3y, yYTBOPEHHS caxaposH,
KPOXMAJTIO 1 IETF0JI03H Y TIPUPO/II ;

nopientoe OynoBy 1 BIACTHBOCTI CIIOJIYK 3
PI3HUMH  XapaKTePUCTUYHUMH  TpyHamH,
OJTHOATOMHUX CHHPTIB 1 (heHOoIly, KPOXMAIIO 1
LEJIIONIO3M; XIMIYHI BJIACTMBOCTI HACHYEHHUX
OJTHOOCHOBHUX KapOOHOBHX 1 HEOpPraHiuHUX
KHCIIOT; BJIACTUBOCTI HATYPaIbHUX 1 IITYYHUX
BOJIOKOH;

Xxapakmepus3sye XIMivHI BJIACTHBOCTI
OJTHOATOMHUX HAaCUYEHUX CIUPTIB, €TaHAJO,
HACUYCHUX  OJHOOCHOBHHX  KapOOHOBUX
KHCIIOT, €CTepiB, KUPIB, BYIJIEBO/IIB; CIOCOOH
OJICpKaHHS €TaHOJy, eTaHallo, EeTaHOBOI
KHUCJIOTH, TJIFOKO3H, Caxapo3d, KPOXMAIK i
EJTIOJIO3H;

npozHo3ye X1MiuH1 BJIACTUBOCTI
OKCHUTEHOBMICHUX OpTraHIYHUX CIIOJIYK Ha
OCHOBI 3HaHb po BJIACTUBOCTI

XapaKTepUCTUUHUX ((PYHKIIOHAIIBHUX ) PYTI;

YCmano06110€ NTPUINHHO-HACIIIKOBI 3B’ SI3K1
MDK CKJIaJoM, OyJOBOIO, BIIACTUBOCTSIMH,
3aCTOCYBaHHSM 1 BIUIMBOM Ha JOBKULIA
OKCUTE€HOBMICHUX OPTaHIYHUX CIIOIYK;

TEHETHYH1 3B’A3KH MK OKCUT'€HOBMICHUMH
OpPraHiYHUMU CIOJIYKAMH;

6UA6/1A€ HASBHICTH alIbJETi/11B, KApPOOHOBUX
KHCIIOT, TJIFOKO3H;

oompumyemopca  npaeunr  0e3[EYHOTO
MOBO/KEHHS 3 OpraHiYHUMH PEYOBHHAMH;

Oo0uucnwe 3a XIMIYHUMH  PIBHSHHSIMHU
KUTBKICTh PEYOBHMHHM, Macy abo o00’em 3a
KUIBKICTIO PEYOBHHHM, Macorw abo 00’eMom
peareHry, 10 MICTHTb MIEBHY YacTKY JOMIIIOK,
OOTpyHTOBYIOUM OOpaHU CIIOCIO PO3B’ I3aHHS;

P036’°A3y€  eKCIEpUMEHTANbHI  3ajadi,
OOTpyHTOBYIOUM OOpaHMii CIIOCIO PO3B’I3aHHS.

Kiacudikaris.
KapOoxcunpna
XapaKTEepUCTHYHA
(pynKuioHanbHA) rpymna.
Cknan, OymoBa MOJEKYI

HAaCUYEHUX OJIHOOCHOBHHX
KapOOHOBUX KHUCIIOT, iXHS

3arajibHa  Ta  CTPYKTYpHI
dbopmynu, 130Mepis,
CUCTeMaTU4YHA
HOMEHKJIaTypa 1 ¢i3u4Hi
BIIACTHBOCTI.

XiMiuHi BIIACTUBOCTI
HACUYCHUX OJHOOCHOBHHX
KapOOHOBHUX KHCJIOT.
Peakuis ecrepudikarii.

OpepxaHHs ~ €TaHOBOI
KHCIIOTH.

Ecrepn, 3aranpbHa Ta
CTPYKTYpHI bopmynu,
CUCTeMaTH4YHa
HOMEHKJIATYpa, ¢biznuni
BJIACTUBOCTI. INapomi3
€CTepiB.

Kupu six npencraBHUKH
ecTepis. Knacudikamis
KUPIB, ixHi XIMIYHI
BIIACTHBOCTI.

Byriaesoam.

Knacudikamist ByriaeBois,
IX yTBOpEHHs ¥ NOLIMPEHHS

y IpUpPOI.

I'moko3a: MousekynsipHa
dbopmyna Ta ii BigKpuTa
dhopma. XimiuHi
BJIACTHBOCTI TJIFOKO3H.

Caxapo3a, Kpoxmaib 1
LIEJI0JI03a: MOJIEKYJISIpH1

(bopMynH, TiIPOTI3.

1. Bussnenns
OpraHiuyHUX KHCIOT Y
XapYOBUX MPOJIYKTaX.

2. OKHCHEHHS TJIIOKO3HU
CBDXKOOJIEpKaHUM
K}/prM(II)
T1POKCUIOM.

Ilpakmuuni pooomu
1. Po3B’s13yBaHHs
EKCIIepUMEH-TAJIbHUX
3ajad.

Haguanwvni npoekmu

11. Exonoriuna
0e3mneyHicTh
3aCTOCYBaHHS 1
ollepkaHHs (heHOITy.

12. BusiBnenns ¢eHomy
B EKCTPaKTi 3eJICHOTO
yaro abo ryari.

13. ByrneBoau y
XapuoBHX  NPOIYKTax:
BUSIBIICHHS 1 OioyiorivHe
3HAYCHHS.

14. A&diaiesoal 66806.
15. Harypanbhi
BOJIOKHa  POCIMHHOTO
HOXOJ/IKCHHS: ixHi
BJIACTUBOCTI, i Ha
Oprasism JFOTUHH,
3aCTOCYBaHHSI.

16. UITy4yni  BOJIOKHA:
IXHE 3aCTOCYBaHHA Yy
noOyTi Ta
IIPOMUCIIOBOCTI.

17. Erepu Ta ectepu B
KOCMETHIII.
18.
nasbHe.

Biogusenpue
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IinHicHMI KOMIIOHEHT

podumsp 6uUCHOBKM TIOJ0 BIACTHBOCTEH
OKCUT€HOBMICHUX OpraHiYHHUX pEYOBHUH Ha
migcraBi ixHpoi OymoBM 1 Tpo OyAOBY
OKCHUTCHOBMICHHUX PEYOBHH Ha TMIJCTaBl IXHIX
BJIACTHBOCTEH; HA OCHOBI CIIOCTEPEKCHB;

YCBI0OMIIOE B32€MO3B’ 130K cKiany,
OynoBH, BJIACTHBOCTEH, 3aCTOCYBAaHHS
OKCHUTCHOBMICHUX OpTraHIYHUX pEYOBUH 1
iXHBOTO BIUIMBY Ha JOBKULISA; HEOOXIAHICTH
OXOPOHHU JTOBKLUIA Bijl IPOMHUCIOBUX BIJIXO/IIB,
10 MICTSTh (PEHOT;

BUCTI06/II0€  CYOMHCEHHA IIOJI0 BIUTUBY
MPOJYKTIB OPTaHIYHOTO CHHTE3Y Ha 37]0pPOB’S
JIIOJIUHU Ta €KOJIOTTYHUN CTaH JOBKIJUIS,

Ppo36’a3ye npoonemy BJIACHOTO
paIliOHaTFHOTO Xap4YyBaHHSA Ha OCHOBI 3HaHb
PO JKUPH 1 BYTJIEBOJIU;

oyinwe  OloJoriyHE 3HAYCHHS JKHUPIB 1
BYTJICBOMIB Uil  Xap4yyBaHHS  JIFOJVHH;
palioHaJbHE  CHIBBIJIHOIICHHS  BXKWBAaHHSI

POCIIMHHUX Ta TBAapUHHHUX >XHPIB, IepeBary
OJITy 3 HAaTypallbHUX TKaHHH; O€3MeYHICTh
OpTraHIYHHUX PEYOBHUH i MpHUIIMae OOTpyHTOBaHE
pIlICHHS I0J0 IXHOT'O BUKOPUCTAHHSI.

Hackpizni 3micmogi ninii

I'pomaosanceka eionosioanvhicms Onep)kKaHHS €TaHONY, €TaHal. 300pos’s i besnexa. Exonoziuna

be3nexa i cmanuil pozéumok biooriyHe 3HaYeHHS JKUPIB 1 BYTJIEBOMIB JUIsl XapUyBaHHS JIFOAMHU.

Iionpuemnusgicmo i gpinancosa epamomuicms . OfepxaHHs eTaHOINy, eTaHao. Peakiis ecrepudikaiii.
OOuuncineHHs 3a XIMIYHMMHU pPIBHSHHAMU KUIBKOCTI PEYOBHMHHU, Macu abo 00’eMy 3a KIIbKICTIO

PEYOBHMHH, MACOI0 200 00’ €EMOM peareHTy, IO MICTUTh IEBHY YACTKY JOMILIOK.

Tema 4. HirporeHoBMmicHi opradiusi cnoyryku

Y4enb/yueHuus:

3HAHHEBUI KOMIIOHEHT

Ha3ugae 3arajibHi bopmynu Ta
XapakTepUCTHUHl  (QYHKIIOHANbHI) Tpynu

aMIHIB Ta aMiHOKHCIIOT;

NOACHIOE CTPYKTYpHI (OpMyJM aMiHIB Ta
aMIHOKHCIIOT, aM(OTEpHICTh aMiIHOKHUCIIOT;
3MiCT MOHSATE! XapaKTepUCTHIHA
(pyHkuioHanpHa) — amiHOrpyma,  HENTHIHA
rpymna, noJinenTum;

Haeooumb npukaaou
aMIiHOKHCJIOT, O1JIKiB.
JissnbHICHUIT KOMIIOHEHT

PO3pi3HA€E HAacUYEHI W apOMaTUYHI aMiHHU;

cKnadae  MOJEKYJSIpHI Ta CTPYKTYpHi
dhopmynu aMmiHIB Ta aMiHOKHUCIIOT 32 Ha3BaMH 1
3aralbHUMH (hopMyJamMH; PpIBHSHHS pEakLii,
K1 ONHCYIOTh XIMI4H1 BJIACTUBOCTI
MeTaHaMiHy (TOpiHHS, B3a€MOJis 3 BOJOIO 1

aMiHiB,

Hacuueni 71
apoMaTH4Hi aMiHM: CKJIaJ
1 OynoBa MOJEKyJ, Ha3BH
HaWIpPOCTIIIMX 3a CKJIaJA0M

CIIOJIYK. bynosa
aMIHOTPYIIH.

AMIiHM K  OpraHiysi
OCHOBH. XimiuHi
BIIACTHBOCTI  METaHaMiHy,
aHUTIHY. OpnepxaHHs
aHUIIHY.

AMIHOKHMCJIOTH: CKJIaf 1
OysoBa MOJIEKYI, 3arajbHi i
CTPYKTYpHI dbopmynu,
XapakTepucTHyHi ((yHKIi0-

HaJIbHI) TpYyIIH,
CHUCTEMaTHYHa
HoMeHkJarypa. Ilentuana

rpymna. XiMiuHi BIQCTHUBOCTI

Jlemoncmpauii

11. Bzaemognist aHiniHy 3
XJIOPUJTHOKO  KHCIIOTOIO
(BIpTyaJIbHO).

12. B3aemogqis aHimiHy 3
OpOMHOI0 BOJIOO
(BipTyasibHO).

Jlabopamopni docniou
3. biypeToBa peaxiiis.

4.  KcanTonpoTteiHoBa
peaxirisi.

Haguanvni npoexmu
19. HarypanbHi
BOJIOKHA  TBapHHHOTO
MTOXOJIPKCHHS: ixH1
BIIACTMBOCTI, i  Ha
Oprasizm JIFOJTUHU,
3aCTOCYBaHHS.

20. AHLITIH — OCHOBA JUIS
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XJIOPUAHOIO KHUCIIOTOIO0), aHIIiHY (B3aEMOIIS 3
XJIOPUTHOIO KHUCIIOTOI, OpOMHOIO BOJIOIO),
aMIHOETAaHOBOI KHCJIOTH (B3a€EMOiA 3 HATPIH
T1IPOKCUTIOM, XJIOPUHOIO KHCJIOTOIO,
YTBOPEHHS JTUIICTITUY) Ta OACP)KaHHS aHLIIHY
(BiIHOBIIEHHS HITPOOCH3EHY);

Kaacugikye HITPOTGHOBMICHI  OpraHiuHi
CTIOJIYKH 3a XapaKTePUCTHUHUMU
(byHKIIOHATEHUMH ) TPYIIAMU;

npozZHO3y€ XiMI9HI
aMIHOKHCIIOT,  3yMOBJICHI
Oy/0BH IXHIX MOJICKYI;

xapakmepusye XIMIYHI BJIACTUBOCTI
METaHaMiHy, aHUIiHy, aMiHOETaHOBOI KHUCIOTH
1 OukiB (TiApomi3, KOJIBOPOBI peakiiii);
010JI0T1YHY pOJIb aMIHOKHUCIIOT, OLJIKIB;

YCMAaHoe110€ MPUYUHHO-HACIIJIKOBI
3B’ SI3KU MK CKJIAZIOM, OyI0BOIO,
BJIACTUBOCTSMU HITPOT€HOBMICHHUX
OpTaHIYHUX CITIOJYK;

oompumyemopcss ~ npaeun  0OE3IMEYHOTO
MTOBOJKCHHSI 3 OPTaHIYHUMH PEYOBUHAMMU.
HinHicHMiI KOMIIOHEHT

ycgioomaloe  BIUIMB aHUTIHY Ta HOro
MOX1IHUX (BOTHEHEOE3IEYHICTD,
MOJIPA3IIUBICTh, OTPYHHICTh) Ha JMOBKLUIA Ta
OpTraHi3M JIFOJINHH;

BJIACTHUBOCTI
0COOJIUBOCTIMHU

BUCII06TIIOE  CYOHCEHHA npo  BIUIMB
OKPEMHUX  HITPOICHOBMICHUX  OpraHIYHHX
CTIOJIYK Ha OpPTaHi3M JIIO/INHHY;

00rpynmogye 3aCTOCYBaHHS PEYOBUH

TXHIMU BJIACTUBOCTSIMHU;
ouyintoe 010JOTIYHE 3HAYCHHS aMiHOKHUCIIOT
1 OLJIKIB;

po36’a3ye npoonemy BJIACHOTO
paIioHaIBbHOTO XapuyBaHHs Ha OCHOB1 3HAaHb
po OLIKY;

pooums  6UCHOGKU PO  BIIACTUBOCTI

aMIiHIB, aMIHOKHCJIOT Ta OUIKIB, BUXOISYH 3
OyZOBM MOJIEKYJ pPEYOBHUH, 1 MNpo OyIoBY
PEYOBUH, BUXOJSYM 3 TXHIX BIACTUBOCTEH; Ha
OCHOBI CIIOCTEPEKECHb.

aMIHOETaHOBO{ KHCJIOTH.
Ilentuau.

binku SIK
BHUCOKOMOJIEKYJISIPHI
CIIOJIYKH. XimivHi
BIACTHBOCTI  OinkiB  (0e3

3amucy PiBHSAHb PEaKIlii).

BUPOOHMIITBA
OapBHUKIB.

21. Cunre3 OLIKIB.

22. 306anaHCcoBaHE
Xap4yyBaHHS — 3allopyKa
3JI0POBOTO JKUTTS.
23. Busenenns
OpTraHiYHOTO
ITOXOJKEHHS.

IJIAM

Hackpizni 3micmogi ninii

300pos’s i bezneka. I pomaoancvka sionosgioanvricms. Exonociuna 6esnexka i cmanutl po3eumox.
[444¢T4+1° N0l ai*€310 0a €1a1 110°4ied 4€y €pédeie oa 10i+0p+iai nadaaiacua.

ITionpuemnugicms i pinancosa epamommuicmo
OpneprxkaHHs aHUTIHY.

Tema 5. CUHTeTHYHI BUCOKOMOJIEKY/ISIPHI pe4YOBHHH i MoJliMepHi MaTepiajiu Ha iX OCHOBI

YueHb/y4eHuns:
3HAHHEBUI KOMIIOHEHT
ROACHIOE CYTh TIOHATTS MOJIIMEP; peakiii

CuHreTnyHi

BHCOKOMOJIEKYJISIPH1

PCYOBHHHU.

ITonimepu.

Jlemoncmpauii
13. 3pa3ku miacTMac,
Kay4yKiB, TYMH,
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noriMepu3altii 1 MOJIIKOHACH AT K CIOCO0IB
N00yBaHHSI MOJIIMEPIB;

Hagooumbo npuxaaou CUHTETUYHUX
BHCOKOMOJICKYJISIPHUX PEUOBHMH 1 MOTIMEPHUX
MarepiagiB Ha iX OCHOBI; PIBHSHb peaKIii
noJriMepu3alii i MoiKOHAeHC AaIii.
JistibHiCHUA KOMIIOHEHT

Po3pi3nae peakmii  mosiMepu3zamii i
MOJIIKOHJICHCAIlI]; MJIacTMacH, KaydyKd, TyMy
Ta CHHTETUYHI BOJIOKHA;

onucye BJIACTHBOCTI
Marepiais;

NOpieHI0E TIPUPOJIHI, MTYYHI 1 CUHTETHYHI
BOJIOKHA, TUIACTMACH;

YCMAaH06110€ TPUINHHO-HACTIAKOBI 3B’ I3KU
MK CKJIIaJioM, OYyZOBOIO, BIIACTUBOCTSMHU Ta
3aCTOCYBAaHHSM IOJIIMEPIB;

oompumyempca ~ TpaBuil  OE3MEYHOTO
MOBOJKCHHSI 3 CAHTETUYHUMH MaTepiajlaMu.
IinHicHMIT KOMIIOHEHT

00Tpynmogye  3HaueHHS TOJIMEpPIB Yy
CTBOPEHHI HOBUX MarepiajiB Ta CHHTETUYHHX
BOJIOKOH.

MOJTIMEPHUX

Peakmii  momimepmzarii i
MOJIIKOHIeHcAll].
[Inacrmacu. Kayuyku, ryma.
Haiinmommpenimni noximMepu
Ta chepu iXHBOTO
BUKOPHUCTAHHSI.

Bruus
MaTepialiB
JIFOIUHA i
[TpoGnemu
moiiMepiB 1 IUIacTMac B
KOHTEKCTI CTaJIOro
PO3BUTKY CYCH1IbCTBA.

CHUHTETHYHI  BOJIOKHA!
¢i3uyHi  BIACTHBOCTI 1
3aCTOCYBaHHSI.

MOJTIMEPHUX
Ha 3]I0pOB’A
JTOBK1LIA.
yTHITI3aMii

CHHTCTHYHHUX BOJIOKOH.

Haeuanwvni npoexmu
24. CuHTeTHYHI
BOJIOKHA: iX 3HAYCHHI,
3aCTOCYBaHHS y TOOYyTi
Ta TIPOMUCIIOBOCTI.

25. Penukitiar SIK
€IVHUN IMBIII30BaHUN

crocio yTHITI3aI{
TBEPAUX 1100yTOBUX
BIJIXO/IIB.

26. Ilepepobxa
noOyTOBUX BIAXOAIB B
VYkpaini Ta pO3BHHEHHX
KpaiHax CBITY.

27. IlepcniekTUBU
OJIepXKaHHA 1
3aCTOCYBaHHS
MOJTIMEPIB 13

Harepe]] 3aJaHIMH
BJIACTUBOCTSIMHU.

28. JlocmimKkeHHS
MapKyBaHHsS BHPOOIB 13
NOJIMEpHUX MaTepiajiB
1 TIuTacTMac.

29. BuroroBneHHs
BHUPOOIB 13 MJIACTUKOBHUX
TUTSIIIOK.

Hackpizni 3micmogi ninii

300pos’s i 6esnexa. Exonociuna 6esnexa i cmanui poszsumok. Halinommpenimi nojimMepu ta cepu
iXHBOIO BHUKOPUCTAaHHA. BIUIMB mojiMepHUX MaTepialliB Ha 370pOB’S JIIOJUHM 1 JOBKULIAL. [Ipobmemu
yTHUJI13a1ii MOoTiMepiB 1 ITacTMAc B KOHTEKCTI CTaJIOr0 pO3BUTKY CYCHIbCTBA.

I'pomaosnceka gionosioanvuicms. BIUIMB MONIMEPHUX MaTepialiB Ha 370pOB’S JIIOJUHU 1 JOBKULIA.
[Ipo6nemu yrumizanii noiiMepis 1 IIaCTMac B KOHTEKCTI CTaJIOr0 PO3BUTKY CYCHUIbCTBA.

Iionpuemnugicmo i
BUKOPHCTAHHS.

Qinancosa epamomuicmo

Haitnommupenimri

nojaiMepu Ta chepu

IXHBOTO

Tema 6. bararoMaHITHICTD Ta 3B’SI3KM MK KJIACAMH OPraHiYHUX PEYOBHH

Y4yenb/yuyeHuus:
3HaHHEBMI KOMIIOHEHT

HOACHIOE  TIpUYUHU
OpraHiuYHUX PEUYOBUH;

HAeoOUmMb  NpuUKIAOU  TOMOJIOTIB  Ta
130MepiB; CHOJYK 13 MPOCTUMU 1 KPaTHUMH
3B’ SI3KaMH;

CIONYK 3 PpI3HUMH XapaKTePUCTUIHHUMHU
(pyHKIIOHATPHUMH) TPyHaMH; MPUPOJHUX Ta
CUHTETUYHUX 010JIOTIYHO aKTUBHUX PEYOBHUH.
HissnbHiCHUIT KOMIIOHEHT

PO3pi3Hae OpraHiyHi  CIIOJlyKH  3a
HAJIEKHICTIO 10 BIAMNOBIAHHUX TOMOJIOTTYHHX
pANIB;

0araToMaHITHOCTI

3B’S3KH  MDK KJjlacaMu
OpTraHiYHUX PEYOBHUH.

3aranbHl MOHATTS PO
610J10T14HO aKTUBHI
pE4OBUHHU (BiTamiHH,
bepMeHTH).

Ponb opraniunoi ximii y
PO3B’A3yBaHHI CHPOBUHHOI,
€HepreTuy-Hol,

IPOAOBOIBYOT npobiem,
CTBOPEHHI HOBHX
MaTepiais.

Haesuanwvni npoexmu
30. HaiiBaxxnusimii

XIMIYHI ~ BHpPOOHHIITBA
OpraHigyHoi  XiMmii B
VYkpaiHi.

31. JlowinapHICTH  Ta

MIKIAIUBICTE O10JI0TTYHO
AKTUBHUX J00aBOK.
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cKknaoae
XapaKTepU3yITh
OpraHiYHHX CHOIYK;

00¢1i0cy€e HAIBHICTh OPTaHIYHUX KUCIIOT Y

PIBHSHHSI ~ peakmii,  sKi
TCHETUYHI 3B’ SI3KU

OpONyKTaX  XapyyBaHHA 32  JJOIOMOTOIO
1HANKATOPIB;

ycmanoeni€e  3B’S3KM MDK  KJIacaMu
OpTaHiYHUX CIIOJYK;

6UKOpUCMOGYE 3HAaHHSA TIPO OpraHivHi

CTIOJIYKH JIJIsl TIOSICHEHHS X PI3HOMAaHITHOCTI;

oompumyempca  npaeun  0O€3MEYHOTO
MTOBOJKCHHSI 3 OPTaHIYHIUMH PEYOBUHAMHU.
IinHicHMI KOMIIOHEHT

yceioomnroe HEOOXI1/THICTh 3HAHHSA
BJIACTUBOCTEN PEYOBUHU JIJIsl BCTAHOBJICHHS il
BIUTUBY Ha BJIACHE 3JI0POB’S 1 JOBKIJUIS, POJb
OpraniuHoi Ximii y po3B’si3yBaHHI CUPOBUHHOT,
CHePreTHYHOT, MPOJIOBOJIBYOT  TIPOOIIEM,
CTBOPCHHI HOBUX MaTepiais;

oyinlo€e 3HAYEHHS OIOJIOTIYHO AaKTHBHUX
PEYOBHUH AJIsi OpraHi3My JIIOIUHH;

ROnyAApuU3y€e XiMiuHI 3HAHHS;

yceioomnro€e TIpaBO Ha BIIACHUN BHOIp 1
NPUAHSITTS PIMICHHS; BIAMOBINAIBHICTh 34
30epeXeHHs ~ JOBKULIA  Big  IIKIJUTHBUX
BUKHUIIIB;

BUCTI06/II0€  CYOMHCEHHA TIPO MOXKIUBOCTI
BUKOPUCTAHHS OPTAaHIYHUX CIIONYK 3aJICKHO
BiJ IXHIX BJIACTHUBOCTEIN;

00rpynmogy€e 3HAYEHHS OpraHigYHUX
PEUOBHH y CTBOPEHHI HOBHX MaTepiaiB;

pooumb 6UCHOBKU TIPO BAXKIUBICTH 3HAHBb
PO OpraHiuHi CIOIYKH.

I'pomaosanceka 6ionogioanvricme. 300pog’s i 6esnexa. Exonociuna Oesnexka i cmanuii po36UmoKx.
ITionpuemnusgicms i ¢hinancoea epamomnicmes B10TOTTYHO AKTUBHI PEYOBHUHHU.
Ponp opraniunHoi Ximii y po3B’A3yBaHHI CHpPOBUHHOI, €HEPreTUYHOI, IMPOJIOBOJBYOI MpoOIIeM,

CTBOPEHH1 HOBUX MaTepialiB.

OuikyBaHi pe3y1bTaTH HABYAJIbHO-
Mi3HABAJILHOI il ILHOCTI

3MicT HABYAJIBLHOTO
MarTepiajay

HpaKTI/l‘lHa yacTHHA

Tema 1. Ilepionnunnii 3aK0H i nepiognyHa cucremMa XiMiYHH

X eJIEMEeHTIB

Ydenb/yuyeHuus:
3HAHHEBUII KOMIIOHEHT

Hazueac S-, P-, d-emeMeHTH 3a TXHIM MiCIEM
y NepioInYHii cucTeMi;

ROACHIOE BAJICHTHICTD 1 CTYMiHb OKUCHEHHS
elIeMeHTIB 2 1 3 mepiofiB y OCHOBHOMY 1
30yI)KEHOMY CTaHaX aTOMIB;

3MiHU
€JIEMEHTIB 1 IXHIX CHOJIYK
Ha OCHOBI
€JIEKTPOHHY
aTOMIB.

SBuie NepioUIHOT

BJIACTUBOCTEN

YABJICHb IIPO
OynoBy

Enextponni i rpagiuni

Jlemoncmpauii

1. Pi3ni BapiaHTH
NEepiOMYHOT  CHUCTEMHU
XIMIYHUX €JIEMEHTIB
(moBra 1 KOpOTKa
¢dopmu, BipTyanbHi 3D).
2. DopMu E€NEKTPOHHUX

HA8OOUMb RPUKIAOU S-, P-, d-CTIEMEHTIB. €JIEKTPOHHI dbopmynu | opbitaneit  (y  TOMy
JissnbHiICHUI KOMIIOHEHT aToMiB s-, P-, d-eeMeHTiB. | Yucii 3D-
cKnaodae enexTpoHHi 1 rpadiuni enekTpoHHi | [IpuHnun «MIHIMAJIbHOI | IPOEKTYBaHHS).
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dopmynu aTtoMiB s-, p-, d-enmementiB (Depym)
1-4 nmepiomiB 3 ypaxyBaHHSIM MPHHLHUITY
«MIHIMAJIBHOT EHEeprii», aTOMIB HEMETAIYHUX
eJeMeHTiB 2 1 3 mepioliB y OCHOBHOMY 1
30y/PKEHOMY CTaHax;

ananizye BiIMIHHOCTI €JIEKTPOHHUX

KoH(irypariii aromiB s-, p-, 0O-edemeHTiB
(Pepym) 1-4 nepionis;
nOpiéHIOE MOXIUBI CTYICHI OKHCHEHHS

HEMETAYHUX E€JIeMEHTIB 2 1 3 mepioAiB, IO

3HaXOAATBCA B OJHIA Tpymi, HAa OCHOBI
€JIEKTPOHHOI OY/I0BH TXHIX aTOMIB.
IinHicHMi KOMIIOHEHT

00rpynmosgye NepioNYHY 3MiHY

BJIACTUBOCTEH €IIEMEHTIB 1 IXHIX TIPOCTUX
PEUOBHH Ha OCHOBI €JIEKTPOHHOI OyHIOBH iXHIX
aToOMiB;

BUCII06TII0€ CYONHCEHHA TIOA0 3aCTOCYBAHHS
NEepiOAMYHOTO  3aKOHY s Iepen0adeHHs
BJIACTUBOCTEH iIl1e HE BIAKPUTUX EIEMEHTIB.

EHEePTiiy.

30ymKxeHuit CTaH
aromMa. BamenTHi cTaHu
€JICMEHTIB. MoskauBi
CTYIIEH1 OKHMCHEHHS
HEMETAIIYHAX E€IEMEHTIB 2
13 mepiois.

3. Mogemni aTomiB s-, p-,
d-enementiB (y TOMYy
YHCIl 3D-
IIPOEKTYBaHHS).

Haeuanvni npoexmu

1. CtBOpeHHs 3D-
MOJeJIEN aToMiB
€JICMEHTIB.

2. 3aCTOCYBaHHS
panioHyKJIi/1iB y
MEIULINHIL.

3. Bukopucranns
paIioOaKTUBHUX 130TOIIIB
AK  IHAUKaToOpiB Yy
TBapUHHHUIITBI,
apXxeoJIorii.

Hackpi3ni 3micToBi JiHii

Iionpuemnugicmo i ¢hinancosa epamomuicmes SIBUINE MEPIONTUIHOI 3MIHU BIIACTUBOCTEH EIEMEHTIB 1
iXHIX CIIOJIYK Ha OCHOBI YSIBIIEHb IIPO €JIEKTPOHHY OY/I0BY aTOMIB.

Tema 2. XimiuHuii 3B°5130K i 0y/10Ba pe4OBHHHU

Y4yenb/yuyeHuus:
3HAHHECBUHA KOMIIOHEHT
YCMAaHO6NI0€  BUIU XIMIYHOTO 3B’A3KYy B

pevoBHHAX 3a IXHIMU (POpMyJIaMu;

HaAgOOUmMb NPuUKIAOU PEUYOBUH 13 PI3HUMHU
BUJAMH  XIMIYHOTO 3B’S3Ky; aMopdHHX 1
KPUCTaTIYHUX PEYOBHUH.

JissnbHiCHUIT KOMIIOHEHT

nosAcHioc  6iOmMinnOocmi B MeXaHi3Max
YTBOPEHHS! KOBAJIEHTHUX 3B’SI3KIB Y MOJIEKYJI
aMOHIaKy Ta HOHI aMOHIl0; MK aMOpP(QHUMH 1
KPUCTATIYHUMH PEUYOBHHAMH,

npozcno3ye Hi3MyuHi1 BIACTUBOCTI PEYOBUH Ha
OCHOBI iXHbOI OyZOBH Ta Oy/lOBY pEYOBHH Ha
OCHOBI TXHIX ()I3MYHMX BIACTHUBOCTEH.
HinHicHuii KOMIOHEHT

OUiHI0€E HA OCHOBI OylOBU MOJIEKYJ BOJU 1
CHUPTIB MOJKJIMBICTH YTBOPEHHS BOJHEBOTO
3B’A3KY MIXK MOJIEKYJIaMU BOJIU, CITUPTIB, BOJH 1
CIIUPTIB;

BUCI06TII0€  CYOICeHHA 1OJ0 3alCKHOCTI
MK BHUKOPDHCTaHHSM pEYOBHH Ta IXHBOIO
OyZ0BOIO 1 BIACTUBOCTSMHU.

HonHuii, KOBaJICHTHHH,
METaIIYHMUI, BOJHEBUIA
XiMiuH1 3B’s3kH. J[OHOpHO-
aKIENTOPHUMN MEXaHi3M
YTBOPEHHS  KOBAJIEHTHOTO
3B’S13Ky  (Ha  NpUKIaal
KaTiIOHY aMOHIIO).

Kpucraniunuit 1
aMop(hHUN CTaHU TBEPIUX
PEYOBHH. 3aJIeKHICTh
¢GI3MYHMX ~ BJIACTMBOCTEH
pEUYOBUH BIJT IXHBOT
OyIOBH.

Hemoncmpauii
4. Mopeni pi3HUX THUIIIB
KPUCTAIIYHUX IPATOK (Y

TOMY quCIi 3D-
IPOEKTYBaHHS).
5. YTBOpeHHs  aMOHIH

XJIOpUAY 3 aMOHIaKy 1
TiPOTeH XJIOPHUIY.

6. 3pa3ku KpUCTaIIYHUX
1 aMOp(QHUX PEUYOBHUH.

Haeuanvni npoekmu

4. 3acTocyBaHHS PIIKHX
KPHUCTAIIB.

5. Bukopucranus
pPEUOBMH 13  PI3HUMHU
BHIAMU XIMIYHUX
3B’SI3KIB Y TEXHIIII.

6. 3HaueHHS BOJHEBOIO
3B’SI3KY JUIsl OpraHi3artii
CTPYKTYp Oiomomimepis.

Hackpi3ni 3micToBi Jinii

300pos’s i 6Gesnexa. Ekxonociuna 6esnexa i cmanuu possumok. Ilionpuemnusicme i @pinancosa
epamomuicms. 3aNeKHICTh (I3MUHUX BIACTUBOCTEN PEUOBHH BiJl IXHBOI OyTOBH.

Tema 3. XimiuHi peakuii
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Y4yenb/yueHnus:
3HAHHEBUI KOMIIOHEHT
NOACHIOE BIUIMB PI3HUX UYWHHUKIB Ha
3MIIIEHHs XIMIYHOT pIBHOBarW, Ha TiApOIi3
coJIei;
TIPHUHIIAII Ji1 TaJTbBAHIYHOTO CIIEMEHTA;
HaeoOumv npuxkaadu  HEOOOPOTHUX 1
000POTHUX XIMIYHHUX PEAKIIii.
JistibHiCHUH KOMIIOHEHT
cKnadae piBHSHHS peaKIiil ripoi3y comei;
PO3pi3zHa€e HEOOOPOTHI 1 O0OOPOTHI XiMIiYHI
peaxiii;
xapakmepu3sye
TiApOITi3y conei;
NPOZHO3YE  MOXIIUBICTh PEaKIii Tiaposizy

CyTh XIMIYHOi pIBHOBArw,

conmeit; pH cepenoBuIma BOJHUX PO3YUHIB
coJiei;
O0ooupae  yMOBU  3MIIIEHHS  XiMI4HOT

piBHOBaru oOOOPOTHUX TIPOIIECIB HA OCHOBI
npuHuuny Jle [larense;

oompumyempca TpaBuil Oe3MeKu IiJ dYac
BHUKOHAHHS XIMIYHUX IOCIIIIB;

eKCnepumMeHmaibHo BHU3HAUaE
Cepe/IoBUINIa BOJHUX PO3YMHIB  CoOJIei
JIOTIOMOT'OFO 1HJTUKATOPIB;

obuucnoe 3a XIMIYHUMH  PIBHSHHAMHU
BIIHOCHUI BUXIJ MIPOIYKTY peaxiiii,
OOTpYHTOBYIOUH OOpaHMiA CIIOCIO PO3B’sI3aHHS.
HinHicHMi KOMIIOHEHT

BUC/I06TIIOE  CYONCEHHA  TIPO  3HAYCHHS
npuniuny Jle Illarense B kepyBaHHI XIMIYHUMU
npoIecamMu;

00rpynmoegye 3HAYEHHS 000pOTHHX
MPOIIECiB y JOBK1JLTL, MPOMHUCIIOBHX
BUPOOHHUIITBAX; BIUIMB Tiiponi3y cojieil Ha pH
TPYHTIB;

OYIiHIO€ HETAaTUBHUU BIUIMB HA EKOJIOTIIO
BIJIMPAIbOBAHUX TAJbBAHIYHUX EJIEMEHTIB 1
0ompumy€empca NpaBuI IXHBOI yTUITI3aLI].

pH
3a

HeobGopoTHi 1 0060poTHI
XiMigHI mporecu. XiMidHa
piBHOBara. Ilpuamun Jle
[TaTenbe.

INapomnis coneid.

ITonsaTTa po
raJibBaHIYHUN €NEeMEHT SK
XiMiyHe JKEpeIIo
€JIIEKTPUYHOTO CTPYMY.

Po3paxynkoBi 3axaui

1. O6uucnenus 3a
XIMIYHUMH PIBHIHHSIMU
BiTHOCHOTO BHUXOLY

MPOJIYKTY PEaKITi.

JlabopaTopHi nocainm

1. Bwusnauenns pH
CepelOBHINa  BOJHHX
pO34YWHIB  COJIEH  3a
JOTIOMOT OO0
1HJIUKATOPIB.

HaBuajabni npoexkTn
7. lanbBa”IYHMI

€JIEMEHT 3 KapTOILIi,
JTMMOHY.
8.Bumu 1 mnpuHOMTHU

pobOTH MaiMx JpKepel
SICKTPUYIHOTO CTPYMY,
yTuii3amis ix.

Hackpi3ni 3micToBi Jinii

Iionpuemnugicms i ¢inancosa epamommuicmsv ITOHATTS PO TadbBaHIYHUNA €JIEMEHT K XIMIYHE JKEPeo

CTpyMy.
Tema 4. HeopraniuHi pe4oBHHH i iXHi BJIaCTHBOCTI
Yuenb/y4yeHuns: Hemeranu.  3araneHa | Po3paxyHkoBi 3agaui
3HAHHEBUH KOMIIOHEHT XapaKTepUCTHKA 2. O0uncneHHs
Ha3ueac  HAWMOUIMPEHINII y  NPUPOJII | HEMETAiB. @i3UyH1 | KUIBKOCTI  PEYOBHUHH,
MeTalliyHi i HeMeTaliuHi eJIeMEHTH; BIIACTHBOCTI. Macu  abo 00’emy
IPEJICTAaBHUKIB KJIaciB HEOPTaHIYHUX CIIOIYK Anotporis. AJIOTPONHI | MPOIYKTY 3a PIBHAHHAM
3a CHCTEMATUYHOK HOMEHKJIATypOIO; Mo udikarii PEUYOBMH | XIMIYHOI peakiii, SKIIO
NOACHIOE CYThH SIBUIIA ATIOTPOIIIT; HEMETaJIIYHUX CJIEMEHTIB. OJIVH 13 PEareHTiB B3SITO
BIIMIHHOCTI  BJIACTUBOCTEH  aJOTPOIHUX SBuie ancopoOii. B HAJUIUIIIKY.
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moaudikarniii Okcureny, Cynbpdypy, KapOony,
®ocdopy iXHIM KIIBKICHUM CKJIagoM abo
0y10BOI0O;

CyTh SIBHINA aicOpOILii; aHTPONOreHHI 1
MIPUPOIHI IPUYMHH TIOSIBU B aTMOCc(hepi OKCHIIB
HEMETAIIYHUX CIECMEHTIB;

Hagooumaw npukKiaou AJOTPOIHUX
monupikaniii Oxcureny, Cynsdypy, KapOony,
®docdopy; CHOTYK HEMETATIYHUX EJIEMEHTIB 3
lpporenom  (TigporeH  XJOpWi, TiIpOreH
cynbdia, aMOHIaK);

B332€MO3B’3KiB M)XK pEUOBHHAMHU.

JistibHiCHUH KOMIIOHEHT

cKnadac PIBHSAHHA, WO MiATBEPIXKYIOTh
BIJIHOBHI  BJIACTHMBOCTI  MeETajliB, 30Kpema
ATIOMIHIIO 1 3ami3a (peakmiii 3 Hemeraaamu,
BOJIOIO, KHCIOTaMU 1 COJIIMU B PO3YHHAX);
OKHCHI BJIACTUBOCTI HEMETaJliB (KHUCEHb, CipKa,
ByIJIellb, XJIOP) B pEakIisix 3 BOJAHEM 1
MeTaJaMH;, BITHOBHI BJIACTHBOCTI BOJHIO W
BYTJICII0 B PEAKI[SX 3 OKCHJIAMHU METaTIuHUX
€JIEMEHTIB, pEaKIiid, sKi XapaKTepU3ylTh
OCOOJIMBOCTI  BOJAHUX  PO3YUHIB  TiIpPOreH
xJiopuay (3 OCHOBaMH), TigporeH cyiabdimy (3
Jyramu), aMOHiaKy (3 KHCIOTaMHM); peaKiin, ki
XapakTepU3yIOTh  XIMiUHI  BJIACTHBOCTI  Ta
Ollep’)KaHHA  OCHOBHHMX,  KHCIOTHHX  Ta
aM(pOTepHUX  OKCHUJIIB; KUCIIOT, OCHOB,
amdorepHux  TiApokcuaiB  (AmoMiHIIO 1
[uHKy), cepemHiX 1 KHUCIHX COJIeH; peakiii
HITpaTHOI 1 KOHIEHTPOBaHOi  Cyib(aTHOT
KHCJIOT 3 MardieM, IIMHKOM, MIJIIO;

Xapakmepu3zye MeTalu 1 HeMeTanH, IiXHi
¢b13u4HI BIACTUBOCTI Ta 3aCTOCYBaHHS (y TOMY
YyHucai  CIUIaBIB  MeTalliB); 3aCTOCYBAHHS
TIApOreH  XJOpHUIy, TIOPOreH  Ccynbdinay,
amMoHiaKy; (I3M4yHI Ta XIMIYHI BJIaCTHUBOCTI
(B3aeMofisi 3 Mar”ieMm, IIMHKOM, MIJJIIO)
HITpaTHOI 1 KOHIEHTPOBaHOI  Cyib(aTHOT
KHUCJIOT; 3acToCyBaHHs TifpokcuaiB Hatpiro 1
Kanbuito; momupeHHs coyelt y npupoai;

cKnaoae IIJ1aH JOCITIIKEHHS Ta
eKCnepuUMeHmanbHo 6CHAHOGIIOE TEHETHYH]
3B’A3KM MDK HEOPraHiYHUMHM 1 OpraHiYHUMHU
pEUOBHHAMU;

nopientoec  pi3uUHI Ta XIMi4YHI BJIACTUBOCTI
MeTaliB (aqOMIHIA 1 3ami30) 1 HEMETaliB,

OKCH/IIB METaJIYHUX 1 HEMEeTalIYHUX
€JIeMEHTIB;  OCOOJMBOCTI BOJAHHMX PO3UYHMHIB
TiIpOTeH  XJIOpUAY, TiAporeH  cynbginy,
aMOHiaKy;  ocHOB (rigpokcuaiB Harpio 1

OxucHl Ta BIJHOBHI
BJIACTUBOCTI HEMETAIIIB.
3acToCyBaHHS HEMETAIIB.

Crnonyku
HEMETAIIYHUX €JIEMEHTIB 3
INaporenom. OcobmuBocTi
BOJHHUX  PO3YHHIB  IUX
CIIOJIYK, 1X 3aCTOCYBaHHS.

OKcuad HeMEeTaIIYHUX

€JIEMEHTIB, iX yMiCT B
atMocdepi.

Kucnoru. Kucnorni
JTOIII. Oco0mumBOCTI
B3aeMO/IiT MeTaliB 3
HITPaTHOO 1
KOHIIEHTPOBaHOIO
Cy/b(aTHOK KHCIOTAMH.

3arajabHa
XapaKTePUCTHKA METaliB.
®di3nuni BJIACTUBOCTI
MeTaJiB Ha OCHOBI IXHBOI
Oy10BH.

AmoMiHIE 1 3ami3o:
¢biznyHi i XIMivHI
BJIACTHUBOCTI.

3acToCcyBaHHS METalliB
Ta IXHIX CILIAaBiB.

OcuoBu. Bmactusocri,
3aCTOCYBAaHHS T1JIPOKCH/IIB
Hartpito i Kanbwito.

Comi, iX TOWIUPEHHS B
npuposi. CepenHi Ta KUCTI

COJi. [TonsTTs po
YKOPCTKICTh BOJIH Ta
crnocoOH ii yCyHeHHs.
CyuacHi CHJTIKATHI
Mmarepiaiy.
MinepaneHi  g00pUBa.

[ToHATTS MpO KHUCIOTHI Ta
JyXH1 ITPYHTH.

SkicHi peakiii Ha aesaKi
MOHM.

Bionmoriune  3HaueHHSA
METaJIYHUX 1
HEMETAIYHAX €JIEMEHTIB.

I'eHeTH4H] 3B SI3KH MIDX
OCHOBHUMH KJ1acaMu
HEOPTaHIYHUX CIIOTYK.

Hdemoncrpauii
7.3pa3ku  wmertamiB i
iXHIX CIUIaBIB.

8. 3pa3ku HEeMeTaiB.

9. Mogeni
KPUCTATIYHUX  IPATOK
JIOTPOITHUX
moaudikaniit Kapoony i
Cymsdypy (y Tomy
YHCIT 3D-
MIPOCKTYBaHHS).

10. BusBnenns y
pO34HnHI KaTiOHIB
Depymy(2+)
(BipTYyaibHO),
Depymy(3+)
(BipryanbHo), bapito,
aMOHIIO.

JlaGopaTopHi gociiaun
2. JlocmiKeHHs
a7ICOpOIIHOT 31aTHOCTI
AKTUBOBAHOTO  BYTULIA
Ta AQHAJIOTTYHUX
JTIKapChKUX MPETaparis.
3-6. BusBienns y
pO34HHI KaTioHIB
Gepymy(2+),
Depymy(3+),
aMOHIIO.

7, 8. DBusBnenHs 'y
pO3uMHAaxX CHIIKar- 1
optodochar-i0HIB.

bapiro,

IIpakTu4Hi podoTn

1. HocmimkeHHs
SKICHOTO CKJIQy COJIEH.
2. TeHeTnyni  3B’SI3KH
MiX HEOpraHiuHUMHU
pPEUOBHHAMM.

HapuaabHi npoexkTn

7. tyyni anmazu vy
TEXHIII.

8. Panionansue
BUKOPUCTAHHS J00OpUB
Ta mpobiemMa OXOpPOHU
JIOBKIJLISL.

9. 3anoOiranHs
HEraTUBHOMY BIUIMBOBI
HITpaTiB Ha OpraHi3M
JIO/IMHHU.

10. Heoprasniuni
peuoBHHHM y (apmarii
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Kanbito);

ananizye i maymauums  pe3ylnbTaTU
JOCIIIIKEHD;

npocno3ye pH cepepoBuina KHCIOTHHX 1
JY>)KHHUX TPYHTIB;

YCMAHOGNIOE  TCHETUYHI  3B’S3KH  MIXK
OCHOBHMMH KJIacaMH HEOPTaHIYHUX CIIONIYK;

npoeooumsp SIKiCHI peakuii W BHU3HAYae B
po3unHax #oHm: Depymy(2+), Depymy(3+),
OocaKyroun ix Jyramu, bapio, amoHiro,
cuiikar- 1 oprodocdar-ioHu;

docnioxcye SAKICHUM  CKJIaJ  COJeH;
aZICOpOIliiHY 3/1aTHICTh aKTHBOBAHOT'O BYT1JUISA
Ta aHAJIOTTYHUX JIIKAPCHKUX MPETaparis;

QHaNI3Y€ BUIN )KOPCTKOCTI BOAU 1 HPONOHYE
Oe3rnevHi CrocoOu YCYHEHHS JKOPCTKOCTI BOJHU
y MOOYyTI;

oompumyemupca TIpaBWI OC3MEKU IIiJ dYac
BHKOHAHHS XIMIYHUX JOCIIiIIB;

00uuCn0€ KUIBKICTh PEYOBHHHU, Macy abo
00’eM MPOAYKTY 3a PIBHIHHSAM XiIMi4HOT
peakiii, SKII0 OAWH i3 peareHTiB B3ITO B
HAJIMIIKY, OOIPYHTOBYIOUM OOpaHUN CHOCiO
PO3B’sI3aHHS.

HinHicHMi KOMIIOHEHT

POoOumb 6UCHOBKU HA OCHOBI CIIOCTEPEIKEHB;

00rpynmogye 3HAYEHHS aJIOTPOITHUX
NEPEeTBOPEHb; NPUYHHHU ICHYBAaHHS KHCJIOTHUX 1
JYXHUX IPYHTIB;

ouyintoe 010JOTIYHE 3HAYEHHS METaIYHHMX
(Kambuito, Kaniro, Hatpito, Marsito, @epymy) i
HEMETaIIYHUX (Oxcureny, Hirporeny,
Kap6ony, @ochopy, rajgoreHiB) eneMeHTIB;

HalBaXJIMBIIIUX TPEACTaBHUKIB OCHOBHUX
KJIaciB HEOPTaHIYHUX CIIOJYK;

00600umb TPAKTUYHY 3HAYYIIICTh SIBHUIIA
aacopOuii, MeTamiB 1 HEMETaliB Ta CHOIYK
METaJIIYHUX 1 HEMETalIIUHUX €JIEMEHTIB; YIUIUB
KOPCTKOI BOAM Ha TMOOYTOBI mpuiagud 1
KOMYHIKaIIii;

8UCN061I0€ CyOdycenHa 1OJ0 O0i0N0TiuHOT
poJti 030HY 1 MOTO 3aCTOCYBaHHS, €KOJIOTTYHUX
HACIAKIB BUKUAIB B atrMochepy OKCUIIB
Kapbony, Hitporeny, Cynbdypy; KHUCIOTHHX
JIOIIIB, TAPHUKOBOTO e(eKTy, HepaliOHAIbHOTO
BUKOPUCTAHHS MiHEpAJIbHUX JJOOPUB.

(abo JTOMAIITHIN
anTeulli) 1 XapyoBii
MIPOMHMCIIOBOCTI.

11. KucmoTHi gomii.

12. Jocmimkenns pH
TPYHTIB CBO€1
micueBocTi. Ckiaga”HHs
KapTH POAIOYOCTI.

13. BmactuBocti 1
3aCTOCYBaHHS
KapOoOHaTiB, HITpaTiB 1
oprodocdariB TyKHUX 1
JTYKHO3EMEIIbHUX
METaJliYHMX EJICMEHTIB,
COJIEH aMOHIIO.

14. YcyHeHHs
THUMYAacoOBOI 1 MOCTIHHOI
KOPCTKOCT1 BOJIH.

Hackpi3ni 3micToBi JiHii

I'pomaosncexa eionosioanrvricme Kucnothi nomri. TIOHATTS mpo JKOPCTKICTH BOJU Ta CIOCOOM i

YCYHEHHS.

300pos’s i besnexka SBuiie ancopOiii. 3acToCyBaHHS BOJHUX PO3YMHIB T1JIPOreH XJIOPUAY, T'iJIpOreH
cynebiny, amoniaky. Kucnorni gomii. BrmactuBocti 1 3acrocyBanHs rimpokcuniB Hatpiro 1 Kanbmiro.
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[ToHATTS PO KOPCTKICTH BOJIM Ta CIIOCOOU ii yCyHEHHs. Exonociuna besnexa i cmanuii pozeumox SIBute
ajgcop6uii. 3acTocyBaHHS BOJHUX PO3YMHIB TiPOTeH XJIOPHUY, TiAporeH cynbdiny, amoHiaky. KucaorHi
noti. Ilionpuemaugicms i ¢hinancosa epamomuicms DI3MYHI BIACTUBOCTI METAIIB HAa OCHOBI iXHBOI
OynoBu. AUOMIHIH 1 3ami30: Qi3WyHI 1 XIMIYHI BIACTUBOCTI. 3aCTOCYBAHHS METAJIB Ta iXHIX CIUIABIB.
3acTocyBaHHs HEMETalliB. 3aCTOCYBaHHS BOJHHMX PO3YHMHIB TIAPOTEH XJIOPHAY, TiIporeH cyiabdimy,
amoHiaky. BrmactuBocri i 3acrocyBanus rigpokcunis Hatpito 1 Kanbwito.

[ToHATTS PO >KOPCTKICTh BOJM Ta CIOCOOM 1i ycyHeHHs. OOYHMCICHHS KUTBKOCTI peYOBHUHHU, Macu abo
00’eMy IPOAYKTY 3a PIBHSHHSIM XIMIYHOI peaKilii, SKIO OJWH i3 PEareHTiB B35TO B HAJJIUIIKY.

Tema 5. Ximid i nporpec Jwoacrea

YyeHb/yyeHUns: Ponp ximii y ctBopenHi | HaBuaJjibHi mpoekTH

3HaAHHEBHUI KOMIIOHEHT HOBHUX Marepiaiis, | 15. Bupimenns
HagoOoumov npuxnaou 3aCTOCYBAaHHS | pO3BUTKY HOBUX HAmpsMIB | MpoOJeMH  yTHIIi3amii

XIMIYHUX CIIOJIYK Yy PI3HHUX Tally3sX Ta Yy | TEXHOJIOTiM, pO3B’sA3aHHI | PI3HUX BH/IIB

MOBCSK/IEHHOMY JKHTTI. MIPOAOBOJIBYOI, CJIEKTPUYHUX JIaMII.

IiHHicHM KOMIIOHEHT CUPOBUHHOI, eHepreTnuHoi, | 16. IlinroroBka ece
OUiHIO€ 3HAYCHHS XIMIi y CTBOPCHHI HOBUX | €KOJIOTIYHOI MPOOIEeM. 1HO3EMHOIO MOBOIO

MmarepiajiB, PO3BUTKY HOBUX  HampsMiB «3eneHa» Ximist: cydacHi | «Ponp Ximii y Moemy

TEXHOJIOTIH, pO3B’s13aHHI MPOJIOBOJIBYOT, | 3aBJAHHS IMEpPe] XIMIYHOIO | JKHUTTI».

CUPOBUHHOI, CHEepreTUYHOT, €KOJIOTIYHOI | HAYKOI0 ~ Ta  XIMIYHOKO

npobiem; TEXHOJIOTIETO.

ycgioomnrwe 3HaUeHHS HOBOI (imocodii y
Ximil 1 BIAacHOT TPOMAISMHCHKOI IMO3UIIT IS
peamizamii  KOHIENIi CTajloro  PO3BUTKY
CYCHUIbCTBA; NPUYMHHO-HACIIKOBI 3B’SI3KH Y
MPUPOJI Ta 11 IIHHICTH 1 IITICHICTH, IIPaBO Ha
BJacCHUU BUOIp 1 TOPUHHATTA  pIlICHHS;
BIJIMOBIIAJIbHICTD 33 30€PEKCHHS JOBKULISA Bif
MIKIINBAX BUKHUIIB;

RONyAApuU3YE XIMIUHI 3HAHHS;

KpUmu4Ho  cmasumovca 110  XIMIYHOT
iH(popMallii 3 pi3HUX JKEper;

BUCII06IIOC€  CYOMHCEHHA 10O 3HAYCHHS
XIMIYHMX 3HaHb SIK CKIQJHHKA 3arajbHOi
KYJIbTypy JIOJUHU; TIPO BIUIUB JISTTBHOCTI
JIOAVHU Ha JOBKIUIS Ta OXOPOHY HOTO Bif
3a0py/IHEHB;

6UpOONAE 61ACHI CMAGIEHHA IO TPUPOIU
SIK HAWBUIIOI IIHHOCTI.

Hackpi3zni 3micToBi JiHil
I'pomaosanceka eionogioanvhicms. 300pos’s | 6esnexka. Exonociuna 6esnexka i cmanuii po36UMOK.
Hionpuemnugicmo i ghinancosa epamomuicme.

Ponp xiMii y CTBOpeHHI HOBUX MarepiaiiB, pO3BUTKY HOBHUX HaIpsIMIB TEXHOJOTIH, pO3B’sA3aHHI
IPO/I0BOJIBYOT, CHPOBUHHOI, €HEPreTUYHO1, €KOJIOT1YHOI IPOoOIeM.

«3eneHay XiMisl.
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