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MHNOACHIOBAJIBHA 3AITMCKA

Ximisl SIK TPUPOJIHNYA HayKa € YaCTUHOKO JIyXOBHOI 1 MaTepianbHOI KYJIBTYpH JIFOJICTBA, & XIMIYHA OCBiTa —
HEBIIOKPEMHHM CKJIaTHUKOM 3arajibHOl KyJILTYPH OCOOMCTOCTI, SIKa )KMBE, HABUAETHCS, MIPAIIOE, TBOPUTH B yMOBax
BUKOPHCTAHHS BHCOKHX TEXHOJIOTIM 1 HOBITHIX MaTepiajliB, 3MyIIICHA IIPOTHCTOSATH SKOJIOTTYHUM PU3HUKAM, 3a3HA€
pi3HOOIYHMX yIUIUBIB iH(popMallii. XiMiuHi 3HaHHS, 3400yTi YYHSAMH B OCHOBHIM IIKOJ, CTBOPIOIOTH MiAIPYHTS
PEATICTHYHOTO CTABJICHHS IO HABKOJIHUIITHBOTO CBITY, B IKOMY 3HAYHE MICIIE ITOCi1a€ B3aEMOJIIS IIOIUHHU 1 pSIOBHHH,
CHPHUSAIOTH PO3KPHUTTIO TAEMHUITH )KUBOTO Yepe3 Mi3HAHHS MTPOIECiB KUTTEIISUTEHOCTI OPTraHi3MiB Ha MOJIEKYIISIPHOMY
PpiBHI.

Hapuanns ximii B OCHOBHIN HIKOJI CIIPSIMOBYETHCS Ha JIOCATHEHHS Memu 6a3060i 3azanvHoi cepednboi oceimu,
sIKa TIONATAE Y PO3BUTKY ¥ coriamizamii ocoOMCTOCTi y4HIB, (hOpMYyBaHHI iXHBOI HAIIOHAIBHOI CaMOCBiIIOMOCTI,
3aranbHOl KyJIbTYpH, CBITOTIISITHUX OPIEHTHPIB, EKOJOTIYHOTO CTHITIO MUCIIEHHS 1 TOBENIHKH, TBOPYUX 3MiI0HOCTEH,
JOCIIAHUIBKUX HABUYOK i HABUYOK KHUTT€3a0€3MEUEHHS, 3[aTHOCTI 10 CAMOPO3BUTKY i CAMOHABYAaHHS B YMOBax
rI00aThbHUX 3MiH 1 BUKJIHKIB.

BuryckHIK OCHOBHOT IITKOITK — I1€ TATPIOT YKpaiHu, KUl 3Ha€ ii iCTOPit0; HOCIH YKpaiHChKOI KYJIbTYpH, SKHN
MOBaYKa€ KyJbTYpPY 1HIIMX HAPOiB; KOMIETEHTHUI MOBELb, SIKHH BIJIBHO CIUIKYETHCS AEPKABHOIO MOBOIO, BOJIOII€E
TaKOX PigHOIO (y pasi BIIMIHHOCTi) W OJHIEIO YW KiIbKOMa iHO3EMHHMH MOBaMH; Ma€ Oa)KaHHS i 3AaTHICTH JI0
CaMOOCBITH; BHSIBIISIE AKTUBHICTH 1 BiANOBiNANBHICTb, MIANPHUEMIMBICTH W IHIMIATHUBHICTH y T'POMAACBKOMY H
0COOMCTOMY JKUTTI, Ma€ YsBJECHHS IPO CBiTOOYIOBY, OEpEKHO CTABUTBHCS 10 JOBKULISA, OE3MEYHO i JOLIIBHO
BHUKOPHUCTOBYE JIOCSITHEHHSI HAYKHU 1 TEXHIKH, IOTPUMYETHCS 3J0POBOIO CIIOCOOY KUTTS.



Mera 6a30B0i 3arajibHOi CepelHbOI OCBITH JIOCSATAETHCS HA OCHOBI pealtizailii OCHOBHOT'O 3aBJIaHHS XiMIUHOI
OCBITH, 10 TmoNsrae y QOpMyBaHHI 3aco0aMH HABYAJIBHOTO TMpEAMETa KAKWY08UX [ HPEOMEmHUX
komnemenmuocmeii. Huvu 3abesnedyerbess GopMyBaHHS MIHHICHUX 1 CBITOIVISIAHUX OpIi€HTAIll yYHIB, IO
BH3HAYaOTh IXHIO MTOBEIHKY B )KUTTEBUX CHUTYaIlisIX.

BHecok xiMmii y ¢opMyBaHHSI KJIFOUOBHX KOMIIETEHTHOCTEH yYHIB PO3KPUTO B TaOJIHIII.

Taoauns
KoMneTeHTHicCHMIA MOTeHIIiaJl HABYAJILHOTO MpeaAMeTa Ximist
Kuarouora IIpenMeTHMI 3MiCT KJIIOYOBOI KOMIIETEHTHOCTI | HABYAJIBHI pecypen a4 il
KOMIIETEHTHICTh dbopmyBanus
Cninkyeannsn Yminus:
oepoicasnoro (i - BUKOPHCTOBYBAaTH B MOBJICHHI XIMIYHI TEPMiHH, MMOHATTS, CHMBOIIM, CY9acHY YKpaiHCBKY
pionoro y paszi HayKOBY TEPMIHOJOT'I0 1 HOMEHKIIATYPY;
GiOMinnoCmi) - (opMmynrOBaTH BIATIOBIH HA TIOCTABIICHE 3aITUTAHHSI,
MO08010 - aprYMEHTOBAHO OMKCYBATH X1/ 1 YMOBH MPOBECHHS XIMITYHOTO €KCTIEPUMEHTY;

- 00rOBOPIOBATH Pe3yAbTATH JTOCTIKEHHS 1 POOUTH BUCHOBKH;

- Opatu y4acThb B OOTOBOpPEHHI MUTaHb XIMIYHOT'O 3MICTY, YITKO, 3pO3yMiIO i OOpa3HO
BHUCIIOBITIOBATH CBOIO TYMKY;

- CKJIAJ]ATH yCHE 1 MMCHMOBE MOBIJOMJICHHS Ha XIMIYHY T€MY, BUTOJIONIYBATH HOTO.
CraBJjieHHA:

- IHyBaTH HAyKOBY YKpPaiHCHKY MOBY;

- KPUTUYHO CTABUTHUCH JIO MTOBIIOMIIEHB XIMIYHOT'O XapaKTepy B MeIiifHOMY IIPOCTOPI;

- IIOMYJISIPU3YBATH XIMi4HI 3HAHHSI.

HaguyauabHi pecypeu:

- MIPYYIHUKH 1 TOCIOHMKH, HAYKOBO-TIOMYJISIPHA 1 XyIOKHSA JIITepaTypa, eNeKTPOHHI OCBITHI
pecypcu;

- HaBYaJIbHI IPOEKTH Ta NPE3CHTYBAHHS IXHIX Pe3yJbTaTiB.




Cninkyeannsn

YmMminnga:

iHO3eMHUMU - YUTATH ¥ PO3yMIiTH IHIIOMOBHI HaBYAJIbHI i HAYKOBO-TIOMYJISIPHI TEKCTH XIMIYHOTO 3MiCTY;
Moeamu - CTBOPIOBATHU TEKCTH MOBIIOMJIEHB 13 BUKOPUCTAHHSM 1HIIOMOBHUX JKEPEI;
- YUTATH 1HO3EMHOIO MOBOIO 1 TIIyMayUTH XIMIUHY HOMEHKJIATYPY;
- OSICHIOBATH XIMIYHY TEPMIHOJIOT1I0 IHIIOMOBHOT'O TIOX OJKEHHSI.
CraBjieHHA:
- IIIKAaBUTHCH 1 OLIIHIOBATH 1H(GOPMAIIiFO XIMIYHOTO 3MICTY 1HO3EMHOIO MOBOIO;
- 00roBOpIOBATH JAESAKI MUTAHHS XIMIYHOTO 3MICTY 13 3alliKaBJICHUMH HOCISIMM IHO3EMHHX
MOB.
HapuyanbHi pecypcu:
- MeJliifH1 1 IPYKOBaHi JuKepena iH03eMHOK MOBOIO.
Mamemamuuna | YMiHHA:
KOMRemeHmuicme | - 3aCTOCOBYBATH MaTEMaTUYIHI METOAM TSI PO3B ‘A3yBaHHS 3aBJIaHb XIMIYHOTO XapaKTepy;
- BUKOPHCTOBYBATH JIOTIYHE MUCJIEHHS, 30KpeMa, VIS PO3B’S3yBaHHSA PO3PAXyHKOBHX 1
eKCIIEpUMEHTAJIbHUX 3a/ad, [IPOCTOPOBY YABY JUId CKJIAJaHHSA CTPYKTYpPHHUX (opMyn i
MOJIEJIEN PEUOBHH;
- OymyBaTdl 1 TIIyMa4uuTH rpadike, cXeMHu, JiarpaMu, CKIaJaTH MOJeNi XIMIYHUX CHONYK 1
TIPOIIECIB.
CraBJjieHHA:
- YCBIIOMITIOBaTH HEOOXiJHICTh MaTeMaTHYHWUX 3HaHb Ui PO3B’S3yBaHHS HAYKOBHX 1
XIMIKO-TEXHOJOTTYHUX MTPOOIIEM.
HaBuanbHi pecypen:
- HaBYAJIbHI 3aBJIaHHS Ha BUKOHAHHS OOYMCIIEHB 32 XIMIYHUMH (OPMYIJIAMU 1 PiBHSHHIMHA
peaxitiii;
- IpencTaBiIeHHs iHGopMaIlil B YMCIIOBii 4u TpadivHiil popMax 3a pe3ynbTaTaMu XiIMIYHOTO
EKCIIEpPUMEHTY Ta BUKOHAHHS HaBYAJIbHUX POEKTIB.
OcHoeni Yminnsa:
Komnemenmuocmi | - OSICHIOBATH IPUPOJIHI SIBUIIA, TPOLIECH B KMBUX OpraHi3Max i TEXHOJIOT 1YH1 porecu Ha




Y BpUPOOHUYUX

OCHOBI XIMIYHUX 3HAHb;

Haykax i - ¢opMmymioBaTH, OOrOBOPIOBaTH ¥ pO3B’SA3yBaTH NpPOOJIIEMH HPUPOTHHUYO-HAYKOBOTO
mMexHon02iAx XapakTepy;
- TIPOBOIUTH JOCHIAX 3 PEUOBMHAMU 3 YypaxyBaHHSAM IXHIX (BHYHHX 1 XIMIYHHX
BJIACTUBOCTEH;
- BUKOHYBATH CKCIIEpUMEHTANIbHI 3aBAaHHS 1 MPOEKTH, BUKOPUCTOBYIOUM 3HAHHS 3 IHIINX
NPUPOJHUYNX MTPEIMETIB;
- BUKOPUCTOBYBATH 3a MPU3HAYECHHIM CyJYacHi MPUIIAAN 1 MaTepiaiy;
- BU3HAYaTH MPOOJIEMH JOBKULIS, TPOMIOHYBATH CIIOCOOH iX pO3B’sS3yBaHHS;
- JIOCIJPKYBaTH TIPUPOJTHI 00'EKTH.
CraBjieHHA:
- YCBIIOMJIFOBATH 3HAYEHHS NPUPOJHWYMX HAyK JUIS Mi3HAHHS MaTepiajJbHOro CBITY;
HayKOBE 3HAUCHHS OCHOBHUX IPUPOJHMYO-HAYKOBMX IIOHSTh, 3aKOHIB, TEOPiH, BHECOK
BUJATHUX YYCHUX Y PO3BUTOK IPUPOIHUUUX HAYK;
- OIIHIOBATH 3HAYCHHS MPUPOTHIINX HAYK 1 TEXHOJIOT1H IS CTAIOr0 PO3BUTKY CYCHIJILCTBA;
- BHUCIOBJIOBATH CYMKEHHA LIOA0 MNPUPOJHMX SBUII 13 HOMISAY  CydacHOI
MIPUPOAHNYO-HAYKOBOI KAPTUHH CBITY.
HaBuanbHi pecypeu:
- HaBUaJIbHE O0NIaJHAHHS 1 MaTepiasiv, 3acC00M YHAaOUHEeHHST,
- MDKIIPEMETHI KOHTEKCTHI 3aB/IaHHS;
- indopmamiiftHi W aHANITHYHI MaTepianu 3 TpoOIeM CcTaHy OBKULISA, OIIaJHOTO
BHKOPHCTaHHS MPUPOJHUX PECYPCIB i CHHTETUIHHX MaTepialliB;
- iHpopMaIiiiHi MaTepiai PO CydacHi TOCSITHEHHS HAYKH 1 TEXHIKH.
Inghopmayiiino- | YMinus:
yugposa - BUKOPUCTOBYBAaTH Cy4acHi NPUCTPOi [uid Ko0opy XimiuHoi iH(opmanii, ii oOpoOieHHs,
Komnemenmuicme | 30€peKeHHS 1 epejaBaHHS;

- CTBOPIOBATHU iH(OPMAILiiiHI TPOIYKTH XiMIYHOIO 3MIiCTYy.
CraBjieHHA:




- KpUTHYHO OL[IHIOBATH XiMiuHY iH(OpMaliro 3 pi3HUX iHpopMaLiHHUX pecypciB;

- IOTPUMYBATHCh aBTOPCHKOTO MPaBa, ETHYHUX NPUHIIMIIIB MMOBOXKEHHS 3 iH(OpMali€ro;

- YCBIZIOMIIIOBATH HEOOXIJHICTH EKOJOTiYHMX METOMIB Ta 3aco0iB yTHIi3alii HU(PPOBUX
IIPUCTPOIB.

HaguanbHi pecypcu:

- @IIEKTPOHHI OCBITHI peCcypcH;

- BIpTyaJsibHi XiMiuHi Jabopatopii.

Yminnsa euumuca
6NPO008IHC
cumms

Yminna:

- OpraHi30BYBaTH CaMOOCBITY 3 XiMii: BH3HAa4aTH MeTYy, IUIaHYyBaTH, JOOUpPATH HEOOXimHI
3acoou;

- CIIOCTepiraTH XiMiuHi 00'€KTH Ta MPOBOJMTH XIMIYHUH EKCIIEPUMEHT;

- BUKOHYBAaTH HaBYQJIbHI MPOEKTH XIMIYHOTO i €KOJIOTTYHOTO 3MICTY.

CragBJjieHHA:

- BUSBJIATA JOIMTIIMBICTE I[OA0 XIMIYHUX 3HAHB |

- IParHyTH CaMOBJOCKOHAJICHHSI;

- OCMHCITIOBATH PE3YJIbTATH CAMOCTIHHOTO BUBYEHHS XiMii;

- PO3YMITH TIEPCIIEKTUBY BIACHOTO PO3BUTKY YIIPOIOBXK JKUTTS, TIOB'I3aHOTO 13 XIMIYHUMU
3HAHHSIMH.

HaBuanbHi pecypeu:

- MeZIiiHI [Kepena, AUIAaKTHYHI 3ac00M HaBYaHHSI.

Iniyiamuenicmo i
nionpuemaugicmep

YMminns:

- BUPOOJIATH BJIACHI IIHHOCTI, CTABUTH I, MIATH 32151 AOCSITHEHHS iX, CIIHPAOYHCh Ha
XIMIYH1 3HaHHS;

- 3aJIy4aT TapTHEPiB 10 BUKOHAHHSA CHUTLHUX ITPOEKTIB 3 XiMii,

- BUSIBIISITH 1HILIATHBHICTH 10 poOOTH B KOMaH/Ii, TEHEPYBATH i/1ei, OpaTu BiAMOBiNaIbHICTH
3a MIPUUAHATTS PillleHb, BECTU JIAJOT 3aJUIs JOCSITHEHHS CILUTHHOI METH Iijl YaC BUKOHAHHS
XIMIYHOTO €KCIIEpUMEHTY 1 HaBYAJIbHUX IPOEKTIB.

CraBieHHs:




- BipuTH B cebe, y BIIACHI MOYKIJIMBOCT;

- BUB2YKEHO CTABUTHUCS JJO BUOOPY MaliOyTHHOTO HANPSMY HaBYaAHHSI, TIOB’SI3aHOTO 3 XIMI€IO;
- OyTH TOTOBHMH JI0 3MiH Ta iHHOBAIIIM.

HaguanbHi pecypcu:

- JiTepaTypa Mnpo YCHiIHUX BHHAXIJHHUKIB 1 TiIIPUEMIIIB;

- 3yCTpivi 3 YCHIIIHUMH JIOAbMH;

- Oi3HEC-TPEeHIHTH, eKCKYypcii Ha cydacHi MiAMPUEMCTBA.

Couianvna ma
2POMAOAHCHKA
KoMHnemenmuocmi

Yminus:

- CHIBOpAIIOBATH 3 IHIIUMHM HaJ peaji3alli€ld CoILiaJbHO 3HAYYIIMX MPOEKTIB, IO
repea0ayaroTh BAKOPUCTAHHS XIMIYHUX 3HAHb;

- TIPaIIOBaTH B TPYIIi 3aIliKaBICHUX JIFOJIEH, CIIIBIPAIIOBATH 3 IHIIMMHU IPyNaMH, 3aIy4aTd
[IMPIITY TPOMAJICHKICTh JIO PO3B’A3yBaHHS MPOOIIeM 30epeKeHHsI JOBKIJIIIS.

CraBjieHHA:

- BUSBIIATH NIATPIOTHYHI MMOTYTTA 10 Y KpaiHu, JT1000B 10 Maioi 0aThKIBIIMHY;

- IOTPUMYBATHChH 3araJIbHOBU3HAHUX MOPAIBHUX IIPUHITUIIIB 1 IIHHOCTEH;

- OyTH TOTOBHMH BiZICTOIOBATH IIi IPUHIIUIIN 1 IHHOCTI;

- BUSIBJISITH 3aIiKaBJICHICTh Y AEMOKPATHYHOMY OOJIAINTYBAaHHI OTOYEHHS ¥ €KOJIOTTIHOMY
o0JTaITyBaHHI JOBKIJUIA,

- OIIHIOBaTH HEOOXiMHICTh CTaJOro pO3BUTKY SK TNPIOPUTETY MIKHAPOIHOTO
CHiBpOOITHHUIITBA;

- MAHYBAaTH PO3MAITTS TyMOK 1 TIOTJISIIB;

- OIIHIOBATH ¥ IIaHyBaTH BHECOK BHJATHUX YKpAlHIIB, 30KpeMa BUYEHHX-XIMIKiB, Y
CYCIUTPHUH PO3BUTOK.

HaguyauabHi pecypeu:

- HaBYAJIBbHI MTPOEKTH, TPEHIHTH.

Obiznanicmos ma
CAMOBUPAINCCHHA Y
cehepi Kynomypu

Yminnsa:
- BUKOPUCTOBYBATH Cy4acHi XiMiuH1 3ac00H i MaTepiany AJs BTUIEHHS XyAOXKHIX ifeH 1
BHSIBJICHHS! BJIACHOI TBOPYOCTI;




- MOSICHIOBATH B3a€MO3B 30K MUCTEIITBA 1 XiMii.

CraBjieHHA:

- UiHYBaTH BITUYM3HSHY 1 CBITOBY KyJbTypHY CHaJIIMHY, OO SKOi HajexaTb Hayka 1
MUCTEIITBO.

HaguanbHi pecypcu:

- TBOpH 0O0Opa30TBOPUYOrO0 MHCTEITBA, MY3WYHI U JiTepaTypHI TBOpPH SIK LIIOCTpamii a0
BHBYEHHS XIMIYHHX SIBHIII,

- KOHTEKCTHI 3aBJIaHHS;

- CHHXPOHICTUYHA TaOJIHIIS.

Exonociuna
zpamomuicme i
300poee xcumms

Yminna:

- YCBiJIOMJTFOBATY TIPUYMHHO-HACIIZKOBI 3B’ SI3KM Y TIPUPO/II 1 11 IITICHICTB;

- BUKOPHCTOBYBATH XIMIi4HI 3HAHHS JUIS TOSICHEHHS KOPHCTI 1 MIKOAW 3700YTKIB XiMmii i
XIMIYHOI TEXHOJIOTI 71 JIIOJUHH 1 JOBKULIS;

- BIIAINTOBYBATH BJIACHE >XHUTTEBE CEPEMOBUINE Oe3 IMKOAM s cede, HIMMX JIromeH i
JIOBKIJIJISA,

- IOTPUMYBATHCS 3J0POBOIO CIIOCO0Y JKUTTS;

- 0e3meYHo MOBOIUTHUCH 13 XIMIYHIMH CITOYKaMH 1 MaTepiasiaMu B IOOYTi;

- Opatm ydacTh y peaii3allii MpOeKTiB, CIIPSIMOBAHWX HA MOJIMIIEHHS CTaHy TOBKIIISA
3aBISKH TOCATHEHHSAM XIMIYHOI HAyKH;

- TOTPUMYBATHUCS TPABUJ EKOJIOTIYHO BUBAYKEHOI MIOBEIHKH B JTOBKLILII.

CraBJjieHHA:

- MATPUMYBATH i YTUTIOBATH HAa MPAKTHUIII KOHIIETI{IIO CTaJIOr0 PO3BUTKY CYCITUIHCTBA;

- PO3YMITH Ba)KIIUBICTh TAPMOHIMHOT B3a€MOJIIT JIFOIMHH 1 IPUPOJIH;

- BIAMOBIAJIbHO i OLIAJIHO CTABUTHCS IO BUKOPUCTAHHS MPHUPOAHUX PECYPCIB SIK IpKeperna
3JI0pOB’S 1 HOOPOOYTY Ta OE3MEKH JIFOIUHU 1 CITITHHOTH;

- OILIHIOBAaTH EKOJIOTi4HI PU3MKH 1 OyTH T'OTOBHM 10 PO3BsS3yBaHHA HPOOJIEM IOBKIILIA,
BHUKOPHUCTOBYIOUH 3HAHHS 3 XiMii.

HasuanbHi pecypen:




- HaBYAJIbHI MTPOCKTH;
- SIKICHI 1 KUTBKICHI 3aJ[a4i EKOJIOTIYHOT O 3MICTY.

[IpeamerHa XiMi4Ha KOMIETEHTHICTh YYHIB € CKJIaTHUKOM KIIFOUOBOi KOMIIETEHTHOCTI Yy IPUPOTHUYMX HAYKaX i
TEXHOJIOriAX. BomoIiHHS XiMIiYHOIO KOMITIETEHTHICTIO Ha 0a30BOMY PiBHiI 03HAYA€ 3/IATHICTh YYHIB MUCIIUTH 1 JisTH 3
MO3HIIIH CBITOMISIIHUX OPIEHTALIH 1 IIIHHICHUX YCTaHOBOK, c(DOPMOBAHMX Y TpOLIeCci HABYaHHS XiMii.

[IpeameTHa KOMIIETEHTHICTh € CKJIaJHUM YTBOPEHHSM, OCHOBHMMH KOMITOHEHTAMH SIKOTO € 3HaHHEBHH
(mi3HaBanbHWM), IiSUTBHICHUN (MOBEMIHKOBWMH) 1 WIHHICHUE (MOTHBAaIiifHWI). 3MiCTOBE HAMOBHEHHS IHX
KOMITOHEHTIB PO3KpUTO B pyOpuIli mporpamu «OviKyBaHi pe3y/bTaTH HaBYaJIbHO-MTI3HABAJIBHOI AisTTBHOCTI».

[Nepenik o4iKyBaHMX pe3yJIbTATIB HABUAHHS 30PIEHTYE BUMTENS HA JIOCATHEHHS METH HaBYaHHS 332 KOXKHOIO
TEMOIO MPOrpaMH, MOJETIIUTh IJIAHYBaHHS I[IeH 1 3aBAaHb YPOKIB, TACTh 3MOI'Y BUPOOUTH ajJeKBAaTHI METOAUYHI
MiIXOJIM JIO TIPOBEACHHS HABYAIILHUX 3aHATH, TOTOYHOTO W TEMATHYHOTO OI[IHIOBAHHSI.

KoMmnereHTHICHHU# MiJXi[ y HABYaHHI, HA BIAMIHY BiJ IpEAMETHOro, rependavae iHTErpalio pecypecis 3MicTy
Kypcy XiMii Ta iHIIMX IPEeIMETIB Ha OCHOBI ITPOBITHUX COITIaTLHO W OCOOMCTICHO 3HAYYIIMX 116, IO BTUTIOIOTHCS B
Cy4JacHIH OCBITi: YMIiHHS BUNTHCS, €KOJIOTIYHA TPAMOTHICTh 1 3JI0POBUM CIIOCIO KUTTS, COIiaJIbHA Ta TPOMAISHCHKA
BiITOBIABHICT, IHIMIATUBHICTG 1 TMIATIPHEMITUBICTS.

Jltst peamizamii X iIeli BHOKPEMIICHO TaKi HACKpi3ni 3micmoei ninii: «Exonociuna besnexa i cmanuil
possumoky, «l pomadsncoka 6ionogioanvHicmvy, «300poe's i 6esnexar», «llionpuemnusicmo i @inancosa
2PAMOMHICIbY.

Hackpi3ni 3mMicToBI JiHIT TOCTIIOBHO PO3KPHBAIOTHCS y MPOLIECi HABYAHHS i BUXOBAaHHS yUHIB, € CHUTBHAMU IS
BCIX MPEIMETIB 1 KOPEIIOIOTHCS 3 KITFOUOBUMH KOMIIETEHTHOCTSIMU.

3wmicroBa niHis «EKonoziuna 6e3neka i cmanuil po3eumox» peaizyeTses Ha 3pa3Kax, 1Mo Jaf0Th 3MOTY YIHEBI
YCBIAOMUTH MPHUYMHHO-HACIIAKOBI 3B’SI3KH y MPUPOAI 1 i1 MiNiCHICTh; Ba)KIMBICTH CTajIoro (KEpOBaHOT0) PO3BUTKY
KpaiHu s MaiOyTHIX mmokoniHb. Taki 3pa3ku Hajgae marepiand mpo JO0OyBaHHS W 3aCTOCYBaHHS PEYOBHUH,
30epeKeHHs] NPUPOIHUX pecypciB — BOAM W MOBITPS, pallioHaNbHE i OlajHe BUKOPHCTaHHA NPHPOAHUX
BYTJIEBOJIHIB, KOJIOOOIT XiMIYHUX €IIEMEHTIB 1 pEYOBUH TOIIIO.

Pesynbprarom peanizauii i€l 3mMicToBOl JNiHIT € He JuIIe O0I3HAHICTH YYHS i3 €KOJOTIYHMMH MPOOJIEeMaMH,
MOB’SI3aHUMH i3 JOTPUMAHHSIM YHMCTOTH BOIM 1 MOBITPs, MPOLECAMHU TOPIHHS 1 JUXaHHS, KHUCIOTHUMH JOIIaMHU,
CTIHKUMU OpPraHiYHUMH 3a0pyAHIOBaYaMH, a W YCBIJOMIIEHHSI MOXKJIMBOCT1 pO3B’sI3yBaHHS LIUX Mpo0ieM 3acodamu



XiMii. YdeHb IiHye NPUPOJHI pECYpCH, Bill SKUX 3aNEKUTh HOro 340poB’s, H0OpoOyT, CTaIMil pO3BUTOK KpaiHu;
YCBIIOMIIFOE HEOOXITHICTh 30€pPEKEHHS YHCTOTH JOBKULISA; Oepe ydacTh y BIJIOBIMHUX 3aX0/ax; CKOJOTIYHO
BHBa)KCHO TIOBOJUTHCS Y JOBKLIJII.

CTaHOBJICHHIO YYHIB SIK CBiJOMHX TpOMaJsiH, MaTpioTiB YKpaiHW, WICHIB COLIyMY, MiCIICBOI TpOMajH,
HIKUTBHOTO KOJICKTHBY Ma€ CHPHUATH peajizaiis 3MicToBoi NiHil «I pomadanceka eionosioanvnicmey. Ha ypokax
XiMiT y4H1 03HAHOMIIFOIOTHCS 31 3100YTKaMH BITYM3HIHHUX YUCHUX Ta IXHBOI TPOMASTHCHKOIO MO3UIIIEI0, OIHIOKOTh
PO3BUTOK BITYM3HSHOIO BUPOOHMIITBA HA OCHOBI JIOCSATHEHBb XIMIYHOI HAyKH, HABYAIOThCS IMpAIfOBATH B KOMaHI,
BiJIMIOBi1aJIbHO CTABUTHUCH JIO 3aBJ[aHb, BU3HAYEHUX KOJIEKTHBOM, Ta PETETHbHO BUKOHYBATH CBOIO YaCTUHY pOOOTH. Y
03aypOYHH Yac 10A0Th PO YHCTOTY JOBKULISI CBOIO PErioHy, OepyTh MOCUIBHY YYacTh y peaizallii comiajbHo
3HAYYIIUX HABYAIBHUX TPOCKTIB.

Pesynpratamu, 110 3aCBiMYyIOTh NPOAYKTHBHICTh peamizamii 1€l JiHil, € YCBIAOMJICHHS YYHIMH
BiJIIIOBI1aJIbHOCTI 32 pe3yJIbTaTH HaBYAHHS, SIKI MOXKYTh Y MailOyTHROMY BITMHYTH Ha PO3BUTOK KpaiHU; CyMIIIHHE
BUKOHAHHS 3aBIaHb y KOMaHMi; BHPOOJIEHHS BIIACHOTO CTAaBJIEHHS [0 BXKHBAHHS AaJKOTOJIO; pAIliOHAJIbHE
BHKOPHMCTaHHs PEYOBHH; y4acTh y 3aXUCTi JOBKULIA 1 30€peKeHHI Horo st cede Ta MalOyTHIX TOKOJIHb.

3MicToBa JiHIA «300pos's i 6e3nexa» TOPKAETHCA BCiX 0€3 BHHATKY TEM MPOTpaMH 3 XiMil, OCKUIBKH
BUKOPHCTAaHHSA 3M00yTKIB XiMii YIOPOAOBX YyCbOTO IKUTTA JIOAWHHW TICHO TIOB’S3aHO 31 3/0pOB’SIM 1
XKuTTe3a0e3nedeHHs M. [locmiToBHII pO3BUTOK IIi€l 3MiCTOBOT JIiHIT y 3MICT1 KypCy Ja€ YIHSIM 3MOTY YCBiTOMUTH, 3
OTHOTrO OOKY, 3HAUYEHHS XiMii 7151 OXOPOHU 370pPOB’s, a 3 IHIIIOTO0 — MOXKITUBY IIKOAY MPOAYKTIB CYy4acHOT XiMigHOT
TEXHOJOT1] y pa3i HEeHAJIE)KHOTO BUKOPUCTAHHS iX.

VY pesymeraTi peamizamii i€l 3MicTOBOI IiHII y4eHb 0€33aCTEPEKHO TOTPUMYETHCS MPABHII OE3MEYHOTO
MTOBOJPKEHHS 3 PEYOBHHAMH 1 MaTepiaTaMu B 1abopatopii, moOyTi i JOBKiLTi; 00i3HaHUH 13 3aX0omaMu Oe3MeKH Iif
Yac peakilii ropiHHs, MapKOBaHHIM HEOE3NEUYHUX PEUOBHH; YCBIJIOMITIOE 3aJIeKHICTH 370POB’S BiJl YUCTOTH BOIH,
TOBITPS, CKJIQJy XapuOBUX HPOIYKTIB, 3ryOHY Jil0 aKOTOJII0 HAa OpraHi3M JIIOJMHH; JOTPHMYETHCS 30POBOTO
CHoCO0y KUTTSL.

3wmicroBa niHisn «Ilionpuemnugsicmey i hinancosa zpamomuicmp) HAUUIIOE YIHIB HA MOOLTI3aIlil0 3HAHB,
MPAaKTUYHOTO JIOCBiAY 1 WIHHICHUX YCTAHOBOK Y CHUTYyalisXx BHOOpY 1 MPUHHATTA pilleHb. Y HaBYaHHI XiMii Taki
CHUTyallii CTBOPIOIOTHCS MiJ Yac IUIAHYBAaHHS CaMOOCBITHbOI HAaBYANBHOI IiSUIBHOCTI, TPYHNOBOi HaBYaJIBHOI,
EKCIIEpUMEHTAIILHOT pOOOTH, BUKOHAHHS HaBYAJIbHUX MPOEKTIB 1 MPE3eHTYBaHHS 1X, PO3B’SI3yBaHHS PO3PaxXyHKOBHX



1 KOHTEKCTHUX 3a/1a4, BUPOOJICHHS BJIACHOI MO/ISITi TTOBEIIHKU y JTOBKUILII.

Po3kpuTTst 3MicTOBOI JiHIT MOTpedye MOSUTUBHUX 3pa3KiB i3 icTopii XiMii, AISTIBHOCTI BUSHUX 1 MIINPUEMIIIB Y
ramysi Ximii, ekoinorii, ¢apmakoinorii, o 3acBiqUyIOTh MOXIIMBICTb PO3B’SI3yBaHHS HE JIMILIE TEOPETHYHUX, a i
MPAaKTUYHUX MPoOIIeM XiMil 1 XIMIYHOTO BUPOOHHUIITBA.

VY pesynbTaTi pearnizamii i€l 3MiCTOBOT JiHIT YU€Hb YCBIIOMIIIOE BaXXJIMBICTh BUBUCHHS XiMil; OLIHIOE YCIiXH,
JOCSTHYTI Cy4acHHUM CYCHUTLCTBOM y XiMI4HIN Haylli, po3po0ieHHi croco0iB J00yBaHHS, epepoOKH i 3aCTOCYBAHHS
PEUYOBHH SIK TaKi, IO 3aJeXKaTh BiJ 3HaHb, YMiHb, HIMIATHBH 1 MINPUEMIMBOCTI OKPEMHX OCOOMCTOCTEH 1 Tpym
OJTHOJIYMIIiB; TIEPEHOCUTH II€ CTABJICHHS Ha Pi3HI BUIU CBOEI HABYAJILHOI JisUTbHOCTI, IMOBOPKEHHS y JIOBKIJLII;
CBiJIOMO 00Mpae HaNpsIM HABYAHHS y CTAPIIiH KO, BUXOJSMYHU 3 BIaCHUX MOXKIIHBOCTEH.

Peaurizartiss HacKpi3HUX 3MICTOBUX JIiHiI He Tepedavae Oyab-sKOro pO3UIHPEHHS YU TOTIHOICHHS HABYAILHOTO
Marepiany, ajge morpedye IMOCHIICHHS yBard 10 NMEBHHUX HOro acmekriB. IIpoBifHi iel, Ha SKUX TIPYHTYHOTHCS
HACKPIi3HI 3MICTOBI JIiHIT, BTUTIOIOTHCS B HABYAHHI XiMil SIK Y TEOPETHYHOMY 3MICTi KYpCY, TaK 1 B €KCI epUMEHTAIbHIN
TiSUTPHOCTI YUHIB, I Yac pO3B’S3yBaHHs 3a1ad 1 3aBlaHb 3 PEAUTbHUMH JAHWMH, BUKOHAHHS MUKIIPEIMETHHX
HaBYAJILHUX IIPOEKTIB, pOOOTH 3 PI3HUMH JDKEpernaMu iHpopmaIrii; B mo3aypodHuil Yac BOHH PEaTi3yIOThCS ITiJ] Yac
TEMaTUYHUX TIKHIB, Y9acTi B PETIOHANBHUX, BCEYKPAIHCHKMX Ta MDKHAPOTHUX KOHKypcax (y TOMY 4YHCIHI
TUCTAHIIHHUX ).

VY HaBuanpHIN mporpami 3 XiMmii HAacKpi3HI 3MICTOBI JiHII BUHECEHO B OKpeMy pyOpuKy. Y Hiil 3a3HaueHO
MATaHHS, [0 IAal0Th 3MOTY BiIMTOBIAHO CIIPSIMYBATH 3MICT KOXKHOI TEMH.

Ha 3aBepmienns HapuaHHS XiMii B OCHOBHIH IIIKOJII y9€Hb Ma€ 3aCBOITH IMPOBiHI i1 XIMIYHOT HAyKH, IHHICHI
YCTaHOBKH 1 MaTH JOCBiJ iX 3aCTOCYBaHHS y BIACHIN JisUTBHOCTI, 110 B CYKYITHOCTI 3a0e3medye 0a30By MiATOTOBKY 3
MpeaMera i CTBOPIOE TMIAIPYHTS Ui TOAAJBIIOTO HABYAHHS XiMii y crapmiiii mkomi, comiamizamii i TBopuoi
camopealizailii 0coOUCTOCTI.

3MicT Kypcy XiMii OCHOBHOI IIKOMHM 30epirae mepeBipeHe 4acoM 0a30Be sApo, HEOOXimHE s OCBIUEHOCTI i
PO3BUTKY Y4HS;, PO3KPUBAE 3arajbHOKYJIbTYPHHH, TYMaHICTUYHHH XapakTep HPUPOJHUYO-HAYKOBHX 3HAHB;
IPYHTYETBCS Ha MPOBIJHUX CBITOIVISAHUX 1/1€X IPUPOJO3HABCTBA, SIK OT:

* [II3HABaHICTh MaTePiaJIbHOTO CBITY;

* TUCKPETHICTh MaTepii;

* iepapxisi piBHIB CTPYKTYpHOI opraHizauii MaTepii;



* MaTepiajbHa €IHICTh CBITY;

* IPUYMHHO-HACIIIKOBI 3B'SI3KM Y IPUPOI;

* 3HAYCHHS MPUPOAHUYMX HAYK ISl pO3B'sI3yBaHHs MPOOJIEM CTalloro PO3BUTKY JIIOACTBA.

HIkineHuit Kype XiMii moOyAOBaHO 3a KOHUEHTPUYHMM NPUHOMIOM. Ha mepmioMy KOHIEHTpi (B OCHOBHIM
IIKOJI1) BUBYAETHCSI MIHIMAIBHUIA 32 00CATOM, aje QyHKI[IOHAJILHO LUTICHUI 0a30BHI Kypc XiMii, JOCTaTHIH Iyis
MOJAJBIIOI OCBITM 1 CaMOOCBITH Y4YHIB. 3MICT JAPYroro KOHIGHTPY (CTapila IIKONA) 3aJeKUTh BiJ IPOQLIIO
HaBYaHHS, 0OPaHOTO YUHEM.

[IporpamMa OCHOBHOI IIKOJIM peaiidye 3MICTOBI JHIT XIMIYHOIO KOMIIOHEHTa OCBITHBOI Traiy3i
«[Ipupo03HABCTBO»: XIMIYHHUI €IEMEHT, pEUOBHHA, XIMIUHA PEaKIlis, METOJM HAYKOBOTO IMi3HAHHS B XIMil, XiMis B
KHUTTI CYCIUIBCTBA. 3MICT MPOrpaMH CTPYKTYPOBAaHO 3 YpaxyBaHHSM BIKOBUX OCOOJIMBOCTEH Y4HIB 1 dacy,
BiJIBE/ICHOTO Ha BUBYCHHSI ITPEIMETA.

B ocHOBHIl 1IKOJII XIMil0 BUBYAIOTh 332 TUIIOBMM HaBYaJIbHUM IIJIAHOM 3 TAKUM PO3MOALIOM roauH: 7 ki — 1,5
rof., 8, 9 k1. — 2 rox. Ha THXAcHb. OOpaHO TaKy HMOCTIOBHICT BUKIAACHHS HABYAILHOTO MaTepiay:

7 kaac. Bemyn. Tema 1. Tlouwamxoei ximiuni nonsmms. Tema 2. Kucens. Tema 3. Booa.

8 kaac. Tema 1. Byoosa amoma. Ilepioouunuii 3akon i nepioouyna cucmema Ximiunux eremenmis. Tema 2.
Ximiunuii 36’130k i 6yooea pewosunu. Tema 3. Kinokicms peuogunu, pospaxyuku 3a Ximiunumu popmynamu. Tema 4.
OcHOBHI K1acU HeOP2AHIYHUX CNOTIVK.

9 knac. Tema 1. Pozuunu. Tema 2. Ximiuni peaxyii. Tema 3. [louamkosi nonamms npo opeaniyti cnonyku. Tema
4. Ponv ximii 6 solcummi cycninbcmea..

Y 7 kaaci Ha piBHI CKJIaqy PeYOBHHU TpuBae ()OPMyBaHHS OCHOBHHMX XIMIYHHX TIOHSTH (2TOM, MOJIEKYIa,
XIMIYHUH eTeMeHT, TIPOCTi i CKIIaJHI PEUYOBHHHM), PO3IOYATE Y MPUPOJO3HABYMX Kypcax 1-5 KiaciB; popMyrOThCS
HOBI MOHATTA (XiMiYHa (popMyIa, BalEHTHICTH, XiMi4Ha peakiis). CxeMHu XiMIYHHX peakmid i XiMi4HiI pPiBHSHHS
PO3TIAIAaOTECA Ha OCHOBI 3aKOHY 30epekeHHs Macu pedoBHH. O3HalOMIIeHHS (B 3arajlbHOMY) i3 TEepiOJUYHOI0
CHCTEMOI0 XIMIYHMX €JIEeMEHTIB IependauyeHo MpOorpaMor 3aiiisi TOro, MO0 Y4YHI Majal 3MOTYy BCTAHOBHTHU
B32€MO3B 30K MK pO3TAIlyBaHHSM €JIEMEHTIB Y TIEPiOANYHIN CHCTEMI Ta IXHBOKO BaJIEHTHICTIO, BHKOPUCTOBYBATH
iH(OopMaIito, Ky MICTUTh IIEpiOAUYHA CUCTEMA, PO BiJHOCHI aTOMHI MacH XIMIYHHUX €JIEMEHTIB.

Jlesiki BIACTHBOCTI MPOCTUX 1 CKIIAHUX PEUOBHH PO3IIIAIAIOTHCS HA MPUKIIALaX KHCHIO 1 BOAW B HACTYITHHUX
IBOX TeMmax. PosrisgaroTecsi mpouecu 100yBaHHSI KUCHIO; HAa OCHOBI XIMIYHHMX BJIaCTHBOCTEH KHCHIO BBOAUTHCS



MOHSATTS PO PEAKIi0 CIONYYEHHS Ta OKCHIU METaNIIYHUX 1 HEeMETaJiuHUX eJIeMEHTIB.

BuByeHHS XIMIYHHMX BJIACTHBOCTEH BOAM Ja€ 3MOTYy pO3IVISIHYTH B3a€MOiI0 OKCHAIB 3 BOJOIO Ta
O3HaHOMUTHCS 3 KUCIoTaMH ¥ ocHoBaMu. Lle 3abe3neuye MiHiMalbHY (akTonOriuHy 6a3y Mpo CIONYKH XiMIYHHX
€JIEMEHTIB 1 IXHi BIaCTUBOCTI JUIsl OAAIBIIOTO BUBYECHHS MIEPIOJMYHOTO 3aKOHY 1 XIMIYHOTO 3B’SI3KY y 8 KIaci.

Ha npomy erami HaBuanHs ximii TpuBae (GopMyBaHHS TOHSTTS MPO PO3UMH Ta HOrO KOMIIOHEHTH, MacoBY
YacTKy pO3YMHEHOI peYOBUHH (IIPOTIECCBTUYHI 3HAHHS HA/IaBAIMCh Ha YPOKaX MPUPOJO3HABCTBA). Y UHI HABUAIOTHCS
BHUTOTOBJIATH PO3YHMHH, PO3B’SI3yBaTH 3ajaui HA OOYMCIIEHHS KUTBKICHOTO CKIIaay PO3YHMHY, BU3HAYEHHS MAcCOBOL
YaCTKH PO3UYMHEHOI PEYOBUHM, 00’ €My 1 Macu BOJHM ISl HOr0 BUTOTOBJICHHSI.

VY 8 kaaci Ha MOYaTOK BMHECEHO TEOPETUYHUEN Marepian mpo OyqoBy aToMa, MepioJMuHIi 3aKOH, XIMIdYHUN
3B’S130K 1 OyZI0By pedoBUH. BruBueHHs1 OyJI0BH aToMa Jia€ 3MOTY MOSCHUTH NPUYMHY SBHUINA MMEPIOJUYHOCTI 3MIHU
BIIACTUBOCTEN XIMIYHUX €JIEeMEHTIB 1 IXHIX CITONYK, PO3KPUTHU Ha BUIIIOMY TEOPETHYHOMY PiBHI MOHSITTS BAJICHTHOCTI
ENIEMEHTIB Y XIMIYHUX CHONyKaX, 3’sICYyBaTH eNEKTPOHHY PUPOTYy KOBAJIIEHTHOT'O Ta HOHHOT'O XIMIYHUX 3B’SI3KiB.

VY nacrynHii TeMi «KinbKicTh peuoBuHH. Po3paxyHkH 3a XiMIYHUMH (hopMyaaMu» HOPMYETHCS MOHATTS PO
KUTBKICTh PCUYOBHUHU Ta OJUHUITIO ii BUMIPIOBAHHS — MOJIb. YYHI BUAaThCS OOUYHCIIOBATH MOJISIPHY Macy, BIIHOCHY
TYCTHHY Ta3iB. AOCTpakTHI MOHATTS MPO aTOMHU W MOJIEKYJIH HaOyBalOTh PEaIbHUX KITbKICHHX XapaKTEPHUCTHK.
3acBO€EHHS 3HAHP 3 TEMU JIOTIOMOYKE YIHSIM 3pO3YMITH KUTbKICHI BiTHOIIIEHHA MK PEYOBHHAMH B XIMIYHUX PEaKIIisx
(moOmpanHs KOedIIiEHTIB) 1 MONETMHUTH KUTBKICHI pO3paxyHKH 32 XIMIYHUMHA PIBHSHHSIMU.

Jaui BuB4aeThes TeMa «OCHOBHI KITacH HEOPTaHIYHUX CIOTYKY, SIKa Ma€ MepeBaKHO (DaKTOIOTIYHAN XapakTep,
asie 3 aKIIeHTOM Ha B3a€MO3B’SI3Ky CKIIaJy, BIACTUBOCTEH, 3aCTOCYBAHHS PEUOBHH 1 IXHHOI'O €KOJIOTIYHOTO BIUIHBY.
3a Takoi MOCHiJOBHOCTI TeM BHUBYEHHS HEOPTaHIYHUX PEYOBHH HUHI HAOyBa€ TEOPETHYHOTO MiATPYHTS, SIKE
CTaHOBJIATH MEPIOANYHUN 3aKOH, Oy/I0Ba PEYOBHH, KUIBKICHI BiHOIIEHHS B XiMii. XiMIYHUH CKJIaJ 1 BIACTHBOCTI
PEYOBHH JIOTIYHO TIOB’SI3YIOTHCS 3 PO3MIMICHHSIM XIMIYHHX €IIEMEHTIB y TEepIONWYHIA CHCTeMi, a B MPaKTHYHiH
YaCTHHI POTpaMy € 3Mora IMOCTYIOBO MEPEHTH BiJl MPOCTUX J0 CKIATHIINNX XIMIYHHX PEaKIid i po3paxyHKOBUX
3ajad.

[Mepma Tema 9 KJacy NMpHCBSYCHA JUCIIEPCHUM CHUCTEMaM, KOJOIMHMM M iCTHHHHM po34MHaM. Posrismaerbes
Oy/10Ba MOJIEKYJIN BOAH, ii BIACTHBOCTI MOSICHIOIOTHCS 13 3aTy4eHHSM MOHSTTS [IPO BOIHEBHI 3B’ s130K. BoaHi po3unHu
KHCJIOT, OCHOB 1 COJIeH Ta peakiii Mi>K HUMU BUBYAIOTHCS 3 TIOTJISIAY €EeKTPONITHYHOI tucomianii. BBoauThCcs mOHATTS
po pH po3unHy, 3Baykaroud Ha Ba>KJIMBICTh BU3HAYEHHS SIKOCT1 Xap4oBOi Ta 1HILOI MPOIYKIIi.



Hacrynna Tema mMae y3aranbHIOBAIBHUM XapakTep MIOAO Ie OAHI€l rpynu 00’ €KTiB XIMIYHOT HAYKH — XIMIYHUX
peakuiii. GopMyBaHHS BOrO KIFOYOBOrO MOHSTTS XiMii BiIOyBa€eThCsl Ha SIKICHO HOBOMY PiBHI 3aBISIKH PO3BUTKY
MOYATKOBUX YSBJICHb MPO XIMiUHY PEAKII0 Ta MOXIHMBOCTI 3aJIy4UTH TOMEPEIHHO HAOyTi 3HAHHS MPO peakii 3a
y4acTio HeopraHiyHuX pedoBuH. [1in yac BUBUEHHS OKUCHO-BITHOBHUX PEaKLill PO3TISIIAETHCS IOHATTS PO CTYIIHb
OKHCHEHHSI Ta MPaBWJIa HOro BU3HAYEHHS Y CIIOTyKaX.

Opraniyfi CONYKA BHBYAIOTHCA Ha PIBHI MOJEKYISPHOTO CKIaay; Uil BYTJIEBOJAHIB, CHUPTIB 1 €TaHOBOI
KHACIOTH Tiepen0ayeHo TaKoXK CKIaJaHHs CTPYKTYpHHX (opmys. XiMi4HI BJIACTHBOCTI PpO3MIIAJAIOTHECS B
oOMexeHoMy 00cCs3i: peakilii TOpiHHS JUIs BYIJIEBOJAHIB 1 CHHPTIB; 3aMIIlEHHS 3 XJIOPOM — JUIS HACHYEHHX
BYTJICBOJIHIB; ITPHEIHAHHS BOJIHIO 1 OpOMY — ISl HEHACMUEHHUX BYTJICBOHIB; peaKilii €TaHOBOT KMCJIOTH HABOIATHCS
B TIOPIiBHSIHHI il 3 HEOpraHIYHUMHU KHCIOTaMHU. [IOHSATTS PO TOMOJIOTII0 PO3IISAAETHCS HA TPUKIAI TOMOJIOTIB
MeraHy. [3omepist, paBuiIa yTBOPEHHS HA3B OPraHIuYHHUX CIIOTYK HE BUBYAIOTHCSI.

3aKItoYHy TEMY OCHOBHOT MIKONHU «PoIb XiMii y JKHTTI CyCHIBCTBAY MPHUCBSIYCHO KIFOYOBHM CBITOTJISITHUM
MMATAHHSAM XiMil OCHOBHOI IITKOJIX TTPO 0araTOMaHITHICT 1 B3aEMO3B’SI3KH PEUOBHH, PO3TIIAIAETHCS MiCIIe XiMii ceper
HayK TIpo TIPUPOAY, ii 3HAUCHHS TSI PO3YMIHHS HAYKOBOI KAPTUHHM CBITY, POJIb XIMIYHOT HAYKH 1 BUPOOHHUIITBA TSI
3a0e3Me4YeHHs CTalIoro PO3BUTKY JIOJCTBA.

Bupuenns ximii y 8 # 9 kimacax po3moyMHAETbCS KUTHKAaroAWHHUM TOBTOPEHHSIM 0a30BHX BimomocTei. Lle
MTOBTOPEHHS BaXKJIMBE, OCKUTBKU aKTyalli3ye 3HAHHS yYHIB, 30epeKeH] y JOBrOTPUBAIN TTaM’STi.

OTxe, B OCHOBHIN IITKOJII JAIOTHCS BIZOMOCTI 3 PO3IUTIB 3arajlbHOI, HEOpraHIgHOI Ta opraHigHoi Ximii. Takwuit
3MICT Kypcy XiMii 3a0e3medye HOro BiIHOCHY 3aBepIIeHICTb. 3 OAHOTro OOKy, BiH JJa€ OCHOBHM XIMIYHUX 3HaHb,
HEOOXiTHI 7151 TOBCAKISHHOTO )KHUTTS, 3aTaIbHOKYIBTYPHOI ITiATOTOBKH, TOAAIBIIION0 OCOOMCTICHOTO PO3BUTKY THUX
IIKOJIAPIB, SIKI HE IJIAHYIOTH 3100yBaTH mpodecii, MoB’A3aHi 3 XiMier. 3 iHIIOro OOKY, el Kype € MIATPYHTAM IS
MIPOAOBXKEHHS XIMIYHOI OCBITH BHITYCKHHKIB OCHOBHOI IIKOJH SK y CTApIIii IIKOMNi, TaK i B IHIIUX HAaBYAIBHUX
3aKiaaax.

KpiM TpamumiiiHuX mUTaHb, M0 CTOCYIOTHCSA XIMIYHUX €IIEMEHTIB, PEYOBUH 1 Peakiliid, yBara MpuALTIETbCS
BHCBITJICHHIO METO/liB HAyKOBOI'O Ii3HAHHA B XiMii, pOJIi CIIOCTEPEKEHHs M €KCIepUMEHTy. 3MICT Marepialy Mae
YiTKe COpsMyBaHHS Ha 30epeKeHHs IOBKUUIA 1 340pOB’S JIOAMHM 3aBASKU yBa3i 10 MpoOJIeM YMCTOTH TMOBITPS i
BO/IM, BHBYEHHIO OIOJIOTiYHOi pOJi KHUCHIO, O30HY, BOJH, PO3YHMHIB, OKHCHO-BIIHOBHHMX pPEaKIliii, OCHOBHUX
HEOpraHiyHMUX 1 OpraHiYHUX PEYOBUH, 3TYOHOT 1Iii aJIKOTOJIO.



BuBuenHst ximii moTpedye pamioHaJbHOTO 3aCTOCYBaHHSI CIIOCOOIB [iif, MeTOAiB i 3aco0iB HaBYaHHSI.
Opranizanii HaB4aHHS XiMil COpPUSTHME BUKOPHUCTAHHS TMEpPEBIpEHMX MIKUTBHOIO MPAaKTUKOK TPYMoBOi podoTw,
mpoOJIeMHOr0 HaBUYaHHS, AWAAKTUYHUX Irop, TPEHIHTOBUX 3aHATh TOWIO. Y CYYaCHHX YMOBaX Ba)KIIHMBHM
METOJIMYHUM OpIEHTUPOM € (OopMyBaHHS B yYHIB yMiHHS BUMTHCH 1 HOro peamizallis B CaMOCTiHHIM HaBUalbHIH
nismbHOCTI. [IpiopuTeTHuii BUOIp METOAMKY HaBUaHHS HAJISKUTH yUUTEIIEBI.

BaxxmmBuM mxepenoM 3HaHb, 3ac000M (OpMyBaHHSI EKCIIEPUMEHTAIBHUX YMiHb 1 JOCHIAHUIBKAX HABHYOK,
CTBOPEHHS TMPOOJIEMHUX CHUTYallil, PO3BUTKY MHUCIICHHS, CIIOCTEPSKIMBOCTI Ta JONMUTIMBOCTI € XiMiuHMIA
eKCIEePHUMEHT i po3B’sI3yBaHHs 3aaa4. ToMy B IIporpami 0 KOXKHOT TEMH BKa3aHO BHJIU XIMIYHOTO €KCIIEpUMEHTY
W THNM pO3paxyHKOBHX 33/1a4, a TAaKOX mepeadavyeHo JOCHiU, sIKi MO)KHAa BUKOHYBATH B JIOMAIIIHIX YMOBax ITij
HaIJISI0M OaTHKIB.

Buxonsun 3 MoiHMBOcTel KaOiHeTy XiMii Ta OepydH IO yBard TOKCHYHICTh PEUOBWH 1 NMpaBuiia Oe3Iekwu,
YUUTENh Ha CBI PO3CYJ] MOXKE JIOTIOBHUTH XIMIYHUH €KCIIEPUMEHT, SIK JISMOHCTPAIIfHUH, Tak 1 Ta00paTopHUiL.

DopMyBaHHIO KOMIIETEHTHOCTEH YYHIB CHpUs€ BUKOHAHHS HAMH HABYAJIbHHMX NMPOEKTIB, OPI€HTOBHI TEMH
SIKUX (711 BUOOPY) HAaBENEHO B OKpEMil pyOpHIli IporpaMu. YUUTENb 1 YIHI MOXKYTh IIPOITOHYBATH 1 BJIACHI TEMH.
[IpoekTn po3po0IAIOTHECS YYHIMH 1HAMBIAyaldbHO ab0 B Tpylax, YUUTEIh MOXKE HATaBaTH KOHCYJBTAIIIIO IOMO
[JJaHyBaHHS, BU3HAUEHHS METH, 3aBIAaHb 1 METONWKH JOCITIPKEHHS, MOMIyKy iH(hopMalli, KOOpAUHYBaTH XiJI
BHKOHAHHS MPOEKTY. [IpoekTHa podoTa MOXke OyTH TEOPETHIHOIO 200 eKCIIEpUMEHTAIBHO. T pUBAIIICTh MPOEKTY —
pi3Ha: Bim ypoky (MiHI-TIPOEKT), KiIbKOX IHIB (KOPOTKOTEPMIHOBHI MPOEKT) A0 POKY (JIOBrOTEpMiHOBHHA).
PesynpraTi mocnimKeHs yuHi MPeACTaBIAIOTh Y POpMi MyIbTUMEIIHOI Tpe3erTaitii, 7omoBifi (y pa3i HeoOXimTHOCTi
— 3 JIEMOHCTpAIIi€l0 XIMIYHUX IOCIIJIB), MOJENI, KOJEKIil, OyKiIery, ra3eTu, CTAaTHCTUYHOTO 3BiTy, TEMATHYHOTO
MacoBOT'O 3aX0[y, HAyKOBOro pedepary (i3 3a3HaUYE€HHSIM aKTyallbHOCTI T€MHU, HOBH3HU 1 MPAKTUYHOTO 3HAYCHHS
pe3ynbTaTIB JOCITIKEHHS, BUCHOBKIB) Tomio. lIpeseHTariis i oOroBopeHHs (3aXHCT) MPOEKTIB BiAOYyBa€ThCA Ha
CHeliaJbHO BiBeIEHOMY ypoIIi abo Mif] 4ac ypoKy 3 IeBHOI TeMU. PoO0Ta KOXKHOTO BUKOHABIIS MPOEKTY OLIHIOETHCS
3a HOT0 BHECKOM, 1HJIUBIIyaIbHO.

Y1poaoBx poKy yueHb BUKOHY€E OIMH HaBYAJIbHUI MPOEKT (IHAMBiAyalIbHUM a00 TPYNOBUIL) 13 IpeaMera.

EdexkTtuBHiCTE  OCBITHBOIO  MpoleCy  MOXKHA  MiABULIMTH  3aBASKA  3aCTOCYBAaHHIO  CYYacHHX
indopmaniiiHo-komyHikauiiHMX TexHosorili. BoHu copusiore akTHBi3auii Mi3HABaJbHOI IiSUIBHOCTI YYHIB,
PO3BUTKY IXHBOi CAaMOCTIMHOCTI B ONaHyBaHHI 3HaHb, ()OPMYBAHHIO KJIIOYOBHUX KOMIIETEHTHOCTEH, IOCHUJICHHIO



MO3UTUBHOI MOTHBalii HaB4YaHHsS. ENEKTpOHHI OCBITHI pecypcH AaloTh 3MOTY YHAOYHHUTH HaBYAIBHHUN 3MICT,
30KpeMa TOH, IO CTOCYEThCS BHYTPIIIHBOI OYIOBH PEUOBHH YHM XIMIYHMX MpPOLECIB, HEAOCTYIMHUX IS
CIIOCTEPEKEHHS B YMOBaX HIKUTBLHOT JabopaTopii.

[NocuiieHHIO MPAaKTUYHOI CIIPSIMOBAHOCTI XiMIYHMX 3HAaHb CIPHUATHME MPOBEACHHS TEMaTHYHUX HABYAIHHUX
eKCcKypciii. 3a3HaueHi y mporpami 00’ €KTH eKCKYpCiil € OpieHTOBHUMHU, YUUTENb MOJKE BU3HAYATH 1X Ha CBill po3Cy,
BpPaxOBYIOUH MICIIEB1 YMOBH, MOYJIMBOCTI i 0OCTaBHUHHU.

VY mporpami He 3a3Ha4eHO PO3MOALT TOAWH 3a TEMaMd. 3apajd JIOCSATHEHHS 3allIaHOBAaHUX pPeE3yNIbTATiB
HABYaHHS YYUTENh Ma€ MPaBO CaMOCTIMHO BH3HAYATH 4Yac, HEOOXIJHWH JJIsl BUBUCHHS TEM, 3BaKAIOUM HA YMOBH
(YHKIIOHYBaHHSI HAaBYAJIBHOTO 3aKJIagy i HaBYalbHI MOXIMBOCTI y4HIB. YUHUTENb TaKOXX MOXE OOIPYHTOBaHO
3MIHIOBATH TOPSJIOK BUBYECHHS TEM 1 OKPEMHUX MUTaHb Y MEXKax OMHOro kiacy. [lepeHeceHHs: BUBYCHHS TeM i3
OZIHOTO KJIACy 70 1HIIOTO HE 03BOJISETHCSL.



7 kaac
51 roa, 1,5 roa Ha THIKIEHb

OuikyBaHi pe3yabTaTH
HABYAJBLHO-I3HABAJBLHOI TiJILHOCTI

3MicT HAaBYAIBLHOI0 MaTepiany

HpaKanHa yacTuHa

Beryn

Ydenb/yuyennus

3HaHHEBHIT KOMIIOHEHT

Ha3ueac NaOOPAaTOPHMI MMOCY]] i OCHOBHE
o0JiaiHaHHs KaOiHeTy XiMil

3Ha€ i po3ymic TIpaBUiia IOBEIIHKH YUHIB Y
XIMIYHOMY KaOiHeTi Ta mpaBuiia Oe3neKu
i1 Yac poOOTH 3 Ta0OPaTOPHUM ITOCYIOM
1 o0aTHaHHAM KaOiHeTy XiMii;

NOACHIOE TIpU3HAYCHHS J1a00OPaTOPHOTO
TIOCy Ty Ta 00JlaTHAHHS KaOiHeTy XiMii.
JisabHicCHHI KOMIIOHEHT

éuKoHye  HalimpocTimi  JabopaTopHi
orepartii 3 BUKOPHUCTaHHSAM OOJIa HAHHS
kabiHeTy XiMii 32 BKa3iBKOIO BUUTEIS;
00mMpuMyemnca MpaBUI  MOBEIIHKH
VYHIB y XIMIYHOMY KaOiHEeTi Ta MpaBWII
Oe3meku Iij] 9ac poOOTH 3 Ta0OpaTOPHUM
MOCY/IOM Ta 00JIaTHAaHHAM KaOiHeTy Ximil.
IinHicHHi KOMIIOHEHT

BUCTIORTIIOE CYOICEHHs1 TIPO 3aCTOCYBAHHS
XIMIYHHX 3HaHb Ta ICTOpiI0 iXHBOrO
PO3BHUTKY;  AOLIIBHICT  MapKOBaHHS
HeOe3MeUYHUX PEYOBUH, SIKI BXOIATH JIO

Ximis — TpUpOAHWYA HayKa.
PeuoBuHU Ta iX IEPETBOPEHHS Yy
HaBKOJIMIITHHOMY CBiTi.

Koporki Bimomocti 3 icropii
ximii. [IpaBuia MoBeNiHKY y4HIB
y XIMiYHOMY KaOiHeTi.

O3zHalloMIIeHHS 3
mabopaTOpHUM  TIOCYAOM  Ta
obOnagHaHHAM KaOiHeTy Ximii,
MapKOBaHHSIM HeOe3euHNX
pedoBuH. IIpaBuma Oe3meku mmif
gac pobOTH 3 J1abopaTOPpHUM
MocyaoM Ta  OONaJHAHHSM
KabiHeTy Ximii.

JemMoHcTpanii
1. B3aemoniss  xap4oBoi  comu
(HaTpiii rimporeHkapOoHary) 3
OLITOM (BomHUM PO34YHHOM
€TaHOBOI KHCIIOTH).

2. 3MiHa 3a0apBIEHHS TPUPOTHUX
IHIUKATOPIB Yy  CEepeIOBUIII
mOOYTOBUX XIMIKATIB 1 XapuOBHUX
MIPOTYKTIB.

JlaGopaTopHi mociinu

1. MocmimkeHHs OyIOBH TOIYM .
2. O3HallOMJICHHS 3 MAPKOBaHHIM
HeOE3MeTHUX pPEYOBHH (Ha
MIPHUKIIA]] TOOYTOBHUX XiMIKAaTIB).
IIpakTuHi podoTH

1. [lpuitoMn  TOBOMKEHHS 3
71a00paTOPHUM HIOCY/IOM,
IITaTUBOM i HarpiBHUMHU
NPUIIAIAMH. Bukonanus
HaHTIPOCTIIMX nabopaTOpHUX
orieparii.

HapuanbHi npoexkTn

1. XiMiuHI pPEYOBHMHHM HABKOJIO




CKJIaJly XapuOBHX MPOJYKTIiB i TOOYTOBUX
XIMIKaTiB;

pooums GucHoéKu 1010 OE3MEYHOro
BUKOPUCTaHHSI PEUOBHH, 3 ypaxyBaHHIM
IXHBOT'O MapKOBAaHHSI;

YC8i0OMII0E TIPABO HA BIACHHUW BHOIp 1
MPUAHATTS PillICHHSL.

Hac.
2. ICTOpI/I‘lHC 3HA4YCHH BOT'HIO.

Hackpizni 3micmogi ninii

300pos s i besnexa. I pomadscwka 6ionosioamsHicme. Exonoeiuna Oesnexa i cmanutl po36umox.
[IpaBmia nmoBeniHKM Y4HIB y XIMIYHOMY KaOiHeTi. O3HallOMIIEHHSI 3 MApKOBaHHSIM HEOE3IIEYHUX PEYOBHH.

Tema 1. IlouaTKkoBi XiMiuHi MOHATTA

Y4enb/yuyeHnus

3HaHHEBMIT KOMIIOHEHT

Ha3ueae XIMIYHI ermeMeHTH (He MEHIIe
20-TM) 32 Cy4acHO  HAyKOBOKO
YKpalHCBKOI0O HOMEHKIIATYpOIO, 3aIlHiCy€e
iXHI CHMBOJIHM; HaHTIOMMPEHINI XIMIidHI
€IIEMEHTH B ITPUPOIi;

HAB00UMb NPUKIA0U TIPOCTUX 1 CKIaJTHUX
PEYOBHMH, XIMIYHUX SBUMI Y TPHUPOII Ta

mo0yTi;
nosACHIOE  3MICT  XIMIYHUX  (OpPMYIL,
CYTHICTh 3aKOHY 30€peXeHHS Macu

PEYOBHH, PIBHSAHB XIMIYHUX PEAKITiH.
JifaabHicHUIT KOMIIOHEHT

po3pi3use  Qi3MUHI  Tina, PEYOBUHH,
MaTepiany, (i3W4HI Ta XIMi4HI SBHUIIA,
(i3u4HI Ta XiMi4HI BIACTUBOCTI PEYOBHH,

®izyuni  Tita.  Marepiajim.
PeuoBuan. Momnekynu. ATOMH.

SIk  BHUBYAaIOTh  PEYOBHHH.
CrocrepexeHHs I eKCIIEPUMEHT Y
Ximil. @i3u4HI  BIACTHUBOCTI
pedoBuH. UwWcTi pEYOBHHH 1
cyMimri (OTHOPiAHI, HEOTHOPIMHI).
CriocoOu po3IiICHHS CyMiIlIeH.

XiMi4HI eJIEMEHTH, TXHI Ha3BH 1
cumBonu. llommpenicTy XiMi9HAX
eIIEMEHTIB y MIPUPOIL.
Ogzmnatiomniernst 3 llepiogumaHoro
CHUCTEMOIO XIMIYHHX EJICMCHTIB.

Maca atoma. AToMHa OIWHHUILS

Mmacd. BigHocHi aToMHI Macu
XIMIYHUX €JIEMEHTIB.
XimiuHi (opMynIn pedOBHUH.

Po3paxynkogi 3apaui

1. Obuncnenss BiTHOCHOI
MOJIEKYJIIPHOT MacHd PEYOBUHM 3a
ii (hopMyJ1010.

2. O0YHCIEeHHS MacoBOi YacTKU
CIIEMEHTA B CKJIQIHIA pEYOBHHI.

3. OOuncneHHs Macu eleMeHTa B
CKJIaJHIH pedoBWHI 3a HOro
MaCOBOIO YaCTKOIO.
JdemoncTpanii

3. IlepiognuHa cuctema XiMid4HUX
€IIEMEHTIB.

4. 3pa3ku MeTaliB 1 HEMeTaliB.

5. docmin, mo imocTpye 3aKoH
30epeKeHHST  Mach  PEYOBHH
(peanbHUit 200 BipTyabHUIA).
JlaGoparTopHi nociinn




YHCTI PEYOBMHM 1 cyMimmn, npocTi KU
CKJaJHI  pPEYOBMHHU, METAIiYHi Ta
HEMETaJIiYHi eIeMEHTH, BUKOPUCTOBYIOUH
MepiogudHy  CHUCTeMy;  MeTandm U
HEMETaJli, aTOMH, MOJICKYIIH;
cnocmepizac XiMivHi ¥ Qi3U4H1 sIBUIIA;
onucye SIKICHUM 1 KUIBKICHMEM —CKJIan

peyoBHH 3a XiMIYHUMH (OpMYyJaMu;
SBHINA, SIKIi CYNPOBODKYIOTH XiIMi4Hi
peakiii;

euxkopucmogye llepioguuHy cHCTEMY SK
JOBIIKOBY Ul BW3HAYEHHS BIJIHOCHOT
aTOMHOI MacH €JICMEHTIB;

cxnaoae Gopmynu OIHApPHHX CIOIYK 3a

BaJICHTHICTIO €JIEMEHTIB, IJIaH
PO3IUICHHS CyMimIei;
6U3Hauac BAJIEHTHICTh €JIEMEHTIB 3a

(hopmynamu OiHAPHUX CIIONYK;

00uuCII0E BITHOCHY MOJICKYISIpHY Macy
pedoBMHM 3a ii QoOpMyNo0; MacoBy
YacTKy eleMeHTa B CKIIaJHIA PEYOBHUHI Ta
Macy eleMeHTa B CKJIaJHill peYoBWHI 3a
HOro MacoBOIO YacTKOK, OOMparoud i
OOTPYHTOBYIOUH CIOCIO pO3B’sI3aHHS,
00MPUMY€EmMbCA TIPABUIT TIOBETIHKU YUHIB
y XiMiYHOMY KabiHeTi Ta mpaBuil Oe3MeKn
ITij] Yac poOOTH 3 TA0OPATOPHUM ITOCYIAOM
i o0JaJHaHHAM KaOiHeTy XiMii;

[Ipocti Ta criaaHi PEYOBHHH.
BaratomaHiTHICTh peuOBHH.
Meranu 71 HEMeTalu.
Meranivni Ta HeMeTaJlivHi
€NIEMEHTH.
BanentHicTh XIMIYHUX
enemenTiB. CknamaHHs Qopmyn

OIHapHUX CIOJYK 3a BAJICHTHICTIO

€JIEMEHTIB. Busnauenns
BaJIEHTHOCTI €JIEMEHTIB 3a
dbopMynamu  OIHApHUX  CIIONYK.

Bignocna MonekymspHa Maca, ii
00YHCIICHHS 3a XIMI9HOIO
hopMyI00.

MacoBa uyacTka e€JleMEHTa B
CKJIQIHIN peIOBHHI.

Di3puri W XIMIYHI  IBUIIA.
XiMigHI peakIlii Ta SBUIIA, MO X
CYTIPOBOMIXKYIOTb. XimMivHi
BJIACTHBOCTI PEYOBHH.

3akoH  30epeXeHHS  MacH
PEUOBMH  MmMI dYac  XIMIYHHX
peaxmiii. Cxema XiMI4HOT peakiiii.
XiMi4uHi piBHSHHS.

3. OzHaifomieHHS 3 (i3UYHUMH
BJIACTUBOCTSIMUA pedoBHH. Onmc
crocrepexeHb.  POpMyIIIOBaHHS
BHCHOBKIB.

4. OzHaifoMIIeHHS 31 3pa3kamu
MPOCTHUX i CKIQAHUX PEUOBHUH.
5-9. JlocmimKkeHHs XiIMIYHUX
peakiliii, MmO CYMPOBOMIKYIOThHCS

BI/I,Z[iJ'IeHHHM razy, BUIIAJaHHAM
ocajy, 3MIHOIO  3a0apBICHHS,
IIOABOKO 3amnaxy, TCILJIOBUM
e exToM.

IIpakTyHi podoTH

2. Po3nineHHs cymimeit.

3. Jocmimkenns  pi3uuHuX i
XIMIYHHX SIBUI Ha TIPHKIAIax
MOOYTOBUX XIMIKATIB 1 Xap4OBUX
MPOAYKTIB.

JdomalHiii ekciepuMeHT

1. B3aemoniss xapuoBoi comm i3
COKOM KBaIlIEHO1 KaITyCTH,
JTUMOHHOIO KHCIIOTOO, KePipoMm.
HapuyajbHi npoexTH

3. XiMivHi SBUINA Y TPUPO/I.

4. XiMivHi ABHINIA Y TTOOYTI.

5. BukopucranHs XiMI9HUX SBHUII]
y  XYHOOXHIA  TBOpUocTi #
HapOJHUX pEMecIiax.




GUKOHYE  HaWIpOCTimn
omepanii 3  HarpiBaHHA
PO3IUIEHHS CyMilIei;
LinHicHMA KOMIIOHEHT
yceioomatoe HEOOXiTHICTh 30epeKeHHS
BJIACHOTO 3/I0pOB’S 1 JIOBKULIS IpH
BHUKOPHUCTaHHI XiMIYHIX PEUOBHH;
6UC106TII0€ Cy0diCceHns npo
0araTOMaHITHICTh PEYOBWH Ta 3HAYCHHS
3aKOHY 30€peXKEHHS MacH PEYOBUHU;
6UPOONAE 611ACHI CMABIEHHA [0 TIPUPOAN
SIK HaWBHIIOl IIHHOCTI;

pooums 6UCHOGKU Ha OCHOBI
CITOCTEPEKEHB (32 JTOTIOMOT'OI0 BUMTEIS).

JabopaTopHi
PCUYOBHH,

6. PeyoBrHM 1 XiMIuHI SBHIIA B
JiTepaTypHHX TBOpaxX i HapOIHiH
TBOPYOCTI.

300pos s i besnexa
be3neune NoBOAKEHHS 3 pEYOBUHAMMU.
Tionpuemnusicmy i hinancoea pamommicms

Hackpizni 3micmogi ninii

3akoH 30epeKeHHST MacH PEUYOBHH IIiJ] YaC XIMIYHUX PEaKIlii.
Po3B’s13yBaHHS pOo3paxyHKOBHX 3a]1a4 32 TEMOK «MacoBa 4acTKa eleMeHTa B CKIIaJHIA PEYOBHUHIDY.

Tema 2. KuceHnb

Yuenb/yueHuus

3HaHHEBHH KOMITOHEHT

Ha3ueae CKIaJl MOJEKYN KHUCHIO, OKCH/IIB,
SIKICHMH Ta KUTBKICHHUIA CKIIaJ] TIOBITPS;
HABOOUMb HPUKNAOU OKCHUJIB, pEaKIii
PO3KJIay i CHIOITYYECHHS,

HOACHIOE  CYTHh peaklidl poskiagy i

[oBitps, #ioro ckmar.

OxcureH. [omupeHicTh
Oxcureny B mpupoai. Kucens,
CKJIaJ fioro MOJIEKYJIH,

MOLIMPEHiCTh Y npupoai. DisuuHi
BJIACTUBOCTI KUCHIO.

JobyBanus KHCHIO B

JdemoncTpanii

6. loOyBaHHS KHCHIO 3 TiporeH
HEPOKCH]TY.

7. 30MpaHHs KUCHIO BUTICHEHHSIM
MIOBITPS Ta BUTICHEHHSIM BOJIH.

8. JloBesieHHS HASIBHOCTI KUCHIO.
9. CnamoBaHHA MIPOCTHX i




CIOJIyUYEHHSA,  MPOLECiB
Konoobiry OKkcureny.

HissnbHICHUI KOMIIOHEHT
PO3pi3HAE TPOLIECU TOPIHHS, MOBUILHOTO
OKWCHEHHSI, TUXaHHsI, peakuil po3kiany i

OKHWCHCHHAI,

CIIOJTyYCHHS,
onucye  nomupeHicth  OKCHreHy B
NPpUPOI; Horo ¢i3udHi BIACTHBOCTI,
Xapakmepuzye  XiMi4HI  BJIACTHUBOCTI
KHCHIO;

ananizye ' yMOBU TIPOIIECIB TOPIHHS Ta
MTOBIJILHOIO OKMCHEHHSI,

CcKlaoae PIBHSHHS peakIliii: 1o0yBaHHS
KHCHIO 3 TiJIPOTEH TEPOKCHIY; KHCHIO 3

BOJHEM, BYIJICIIEM, CIPKOIO, MAarHieM,
3130M, MIJOI0, METaHOM, TiIpOTeH
cynbdizom;

suKopucmogye nabopaTopHUil TOCya JUis
noOyBaHHA (3 TiAPOTEH TEPOKCUAY) 1
30MpaHHS KHCHIO;

6U3HAYUAE HASIBHICTH KHUCHIO JOCIITHUM
IIUIAXOM;

00mpumyembca 3aI00DKHUX 3aXOJIB TIiJT
Yac BUKOPHCTAHHS MPOIIECIB TOPIHHS;
IHCTPYKIIi IIIOJI0 BUKOHAHHS XIMIYHHX
JOCHiAIB Ta mpaBui Oe3leku MmiJ uac
poboTH B XiMiYHOMY KaOiHeTi.
IinHicHMI KOMIIOHEHT

naboparopii (na MpUKIaIi
TiIporeH mepokcuay i BoAM) Ta
MIPOMUCIIOBOCTI. Peaxkis
posknany. ITonsTTa po
katamizatop. CrocoOn 30upaHHs
KHCHIO. JloBeJeHHS HAsIBHOCTI
KHCHIO.

XiMiuHI BJIACTHBOCTI KHCHIO:
B3a€EMOJis 3 POCTUMHU
pedoBHHAMU  (BYIJIElb, BOJICHB,
cipka, MarHidi, 3amizo, Mijp).
Peaxkrtist criomydeHHs.

IlonsrTs npo
OKUCHEHHS (TOpiHHS,
OKWCHEHHS, TUXaHHS).

YMmoBH BUHHUKHEHHS Ta
TIPUTTHHEHHS TOPIHHS.

Bzaemonis KHUCHIO 3i
CKJIQJIHUMH pEYOBHMHAMH (TIOBHE
OKHCHEHHS  MeTaHy, TiIporeH
cynbdimy).

Komnoobir Oxcureny B
PUPOI. O30H. [IpoGnema
YHCTOTO MOBITpPS. 3aCTOCYBaHHS Ta
OiooriyHa polb KUCHIO.

OKCH/IH,
MMOBIJIbHE

CKJIaJHUX PEYOBHH.
IIpakT4ni podoTn

4. JloOyBaHHS KUCHIO 3 TiIporeH
MEPOKCUAY 3  BUKOPHCTAHHIM
pi3HHX OlonmoriuHux
KaTalizaTopiB, JOBENEHHS HOro
HasSBHOCTI.

HaBuanbHi npoexTn

7. IIpobnema 3a0pyAHEHHS
MOBITPS Ta crocoou
PO3B’A3yBaHHA il.

8. [NomimmeHHs: craHy MOBITPS Y
KJIACHIM KIMHATI IIiJ 4ac 3aHATh.




00LpPYHMOBYE 3aCTOCYBAHHS KHUCHIO;
oyinroe 3HAYCHHS KHCHIO

CTaH TIOBITpS;

YCGIOOMIIOE  HACTIIKH

BUKHU/IIB.

B
KHUTTEAISUTBHOCTI  OpPTaHi3MiB; O30HY B
aTMoc(epi; BIUTUB IisUTLHOCTI JTIOAWHU Ha

HeOEe3eYHOoro
MMOBO/KEHHS 3 BOTHEM, BiIITOBIJAILHICTE
3a 30epeXeHHsI TMOBITPS BiJ IIKIUTUBUX

I pomaosmceka sionosioanvricmo

Hackpizui 3micmogi ninii

YMOBY BUHUKHEHHS Ta IPUITUHEHHS TOPIHHS.

300pos s i besnexa
Be3rieune MoBOMKEHHs 3 PEUOBHHAMH.

Komoo6ir Oxcureny B mpupomi. O3oH. [IpoGiema 9ncToro moBiTps.

Exonoeciuna 6esnexa i cmanuii po3eumox

Cxotan roBitpst. [IpoGiiemMa 9ucToro moBiTps.
3acrocyBaHHA Ta 0i0J0TIYHA POIH KUCHIO.
[ToHsATTS TIPO OKMICHEHHS (TOPiHHS, MOBUILHE OKHCHEHHS, TUXaHH).

Hionpuemnusicm i ghinarcosa spamomuicme

[Ipobnema gncToro moBiTpsi.
[TonsaTTS IO KaTamsarop.

Tema 3. Bonga

Ydenb/yueHuus

3HaHHEBUI KOMIIOHEHT

Hazueae CKJIaJl MOJIEKYIIH BOJIH;
HABOOUMb NPUKNAOU BOJHUX PO3UYMHIB;
(hopMyITH KHCIIOT 1 OCHOB.

Bopma, cxmag MOJIEKYJIH,
MOMIMPEHICTh Yy Tpupomdi, (izuuHi
BJIacTUBOCTI. Boga — po3unHHHUK.

Po3unH 1 #oro KOMIIOHEHTH:
PO3YMHHUK, PO3UMHEHA PEUYOBHHA.

Po3paxynkosi 3apaui

4. O0unCICHHS MacoOBOI YaCTKH,
MacH PO34MHEHO] pEYOBUHH, MacH
100’eMy BOAU B PO3UMHI.
JeMoHcTpanii




HissnbHiCHUI KOMIIOHEHT

Onucye TOUMMPEHICTh BOAX Y MPUPOIL,
(hi3MYHI BIACTUBOCTI BOJIH;
PO3pI3HAE PO3UMHHUK 1
pEYOBUHY;

cknadac PIBHSHHS peakuii Boau 3
KaJIbI[I OKCHJIOM, HATPiil OKCHJIOM,
dochop(V)  okcumom, kapoou(IV)
OKCHJIOM;

o0uucnoe MacoBy 4YacTKy 1 Macy
pO3UMHEHOi PEeYOBHHH, Macy 1 00’em
BOAM B  pO34YMHI, oOuparum 1
OOTPYHTOBYIOUH CIIOCIO PO3B’sI3aHHS;

PO3UYHMHEHY

6U20MOGIAE  PO3UMHHM 3  TIEBHOIO
MacoBOIO YaCTKOI0  PO3YMHEHOI
PEUOBHHH;

PO3NI3HAE TOCIITHUM IIUIIXOM KHCIOTH
1IyTH;

eukopucmogye 37100yTi 3HaHHA Ta

HaBAYKH B TIOOYTI JUIS PamioHAIBHOTO
BUKOPUCTAHHSI BOOM Ta 30EepeKeHHS
JIOBKIJIJISA,

60J100i€ CNEMECHTAPHUMH HaBHYKaMH
OYMII[CHHS BOJM B JIOMAIITHIX YMOBaX;
IinHicHHi KOMIIOHEHT

00IpyHmMoGye 3HAUCHHS PO3UMHIB Y
MPUPOI Ta KHUTTI JIOANHHY;

OUIHIOE POJTH BOJIW B JKUTTEJISUIBHOCTI

KinekicHuéi ~ ckiiay ~ pO3UYUHY.
Macosa 4acTKa PpO34MHEHOL
peuoBHHU. BUTOTOBNICHHS PO3YHHY.
B3aemoniss Bomm 3 OKCHIAMH.
IToHsATT 1PO KUCIOTM M OCHOBH.
[oHsATTS PO IHAMKATOPH.
3Ha4yeHHs BOJM 1 BOJHUX PO3YMHIB Y
IPUPOJII Ta XKUTTI MoAUHU. KHucnoTHi
jgour. IlpoGisema umcToi  BOJIM.
OxopoHa BOIOWM Bija 3a0pyIHEHHS.
OuniieHHs: BOAM HA BOJOOYHCHHX
CTaHIIISAX Ta B JOMAIIHIX YMOBaX.

10. BurotoBiieHHS pO3UMHIB 13
MEBHOIO ~ MAacOBOIO  YacTKOIO
PO34YMHEHOI PEYOBUHU.

11. B3aemopmis Kaiblidi OKCUIY 3
BOJIOI0. BumnpoOyBaHHS BOIHOTO

pO3UMHY  O00YTOi  PEUYOBHHH
IHMKATOPOM.
12. B3aemonis kapOoH(1Y)

OKCHJIY 3 BOJIOI0. BurpoOyBaHHS

BOJIHOTO pO3UnHY no0yToi
PEYOBHHH 1HIUKATOPOM.
JlaGopaTopHi mociinu

10. BunpoOyBaHHs BOJIHUX
pO3YMHIB  KHCIOT 1  JIyTiB
THAMKATOPaAMH.

IIpakTuHi podoTH

5. BuroroBnenus BOJIHUX

PO3YMHIB i3 3aJaHUMH MacCOBHMH
YaCTKaM{ PO3YMHEHUX PEUOBHUH.
JomalHii ekciepuMeHT

2. OuumieHHst 3a0pyaHEHOT BOIU
3a JIOTIOMOT'OF0 BJIACHOPYY
BHUTOTOBIIEHOT'O (DUIBTPY.
HapuyajbHi npoexTH

9. JlochiiKeHHS SKOCTI BOAM 3
PI3HUX JKepen.

10. HocmimxenHs ¢iznyHAX 1
XIMIYHUX BJIACTUBOCTEW BOJIH.




OpTaHi3MiB; 11. Cnocobu ouMIlleHHS BOAM B

GUCTOGTIOE  CYOMCeHHA TIPO  BILIUB mo0yTi.

TISUTBHOCTI  JIFOIMHU ~ HAa  YHCTOTY 12. 36epekeHHs YUCTOTH BOIOIM:

BOZIOIM Ta  OXOpOHY ix Bixg PO3B’sI3yBaHHS MPOOJIEMH Y BaILIii

3a0py/HCHB; MICIIEBOCT!I.

6ionosioanvno cmasumsca bi(o) 13. Ekoioro-exoHOMIiYHHI

30epekeHHs BOTHUX PECypciB. npoekt «30epiraroun  Bomy —
320I1aJPKYI0 POJMHHUN OFOJIKETY.

Hackpizni 3micmogi ninii

I pomaosnceka sionosioanvricmo

OuuIleHHS BOAM Ha BOJOOYHMCHUX CTAHI[ISNX Ta B JIOMAIIIHIX YMOBaX.
300pos s i besnexa

XiMi9HI BIIaCTHBOCTI BOJIH.

Kucnorni gomi.
Exonoeiuna 6esnexa i cmanuii po3sumox

[Ipobnema ancroi Bomu. OXOpoHa BOAOWM Bin 3a0pyIHEHHS.

3HadeHHs BOAM 1 BOAHUX PO3YMHIB y MIPUPOII Ta XKUTTI TroanHA. KucimoTai qori.
Tionpuemnusicmy i hinancoea pamommicms

OunieHHs BOAX Ha BOJIOOYMCHUX CTAHINiSIX Ta B IOMAIIHIX YMOBaX.

OxopoHa BOJONM Bifl 3a0pyIHEHHS.

Po3B’s13yBaHHs pO3paxyHKOBHX 3a/ad 3a TeMOr «MacoBa 4yacTKa pO3YMHEHOI PEUOBUHM.

OpieHTOBHI 00’€KkTH ekckypcii. XiMiuHi J1abopaTopii MPOMHUCIOBHUX 1 CUIBCHKOTOCIIOAAPCHKUX MiIIPUEMCTB,
HAyKOBO-JIOCTIIHUX IHCTUTYTIB, BUIIMX HaBYaJbHUX 3akiafiB. I[lokexkHa dactuHa. BomoouncHa cranmis. Anreka.
Kpae3naBumii my3zeit.



8 kiac
68 200, 2 200 Ha MuxiCcOeHb

QOuikyBaHi pe3yabTaTH
HABYAJLHO-MI3HABAJBLHOI TiSJILHOCTI

3MicT HAaBYAIBLHOI0 MaTepiany

HpaKanHa yacTuHa

IToBTOpeHHS HAWBAXKIMBIINX

NMUTaHb Kypcy Ximii 7 kiaacy

Ydenb/yuyeHnus

3HaHHEBHIT KOMIIOHEHT

Ha3ueac XiMiUHI eleMeHTH (He MEHIIe
20-tM) 3a  Cy4acHOIO  HAayKOBOIO
YKpaiHCbKOI0O HOMEHKJIATypPOIO, 3aIHCYE
IXH1 CUMBOJIH;

HaeoOums npurkiaou GopMyn 1 Ha3B
mpoctux  (MeTamd 1 HeMeramu) i
CKIagHuX (OKCHIIB, OCHOB, KHCJIOT)
PEUOBHMH; PIBHSHB peakiiid: HoOyBaHHS
KHCHIO 3 TipOoreH TEepPOKCHIY 1 BOAM;
KHCHIO 3 BOIHEM, BYTJIEIEM, CipKOIO,
MardieM, 3aJi30M, MIII0, METaHOM,
rizpored cymb(himoM, BOIW 3 KaJbIliit
OKCHJIOM, HaTpiii okcumom, ¢ocdop(V)
okcuzioM, kapooH(1V) okcumom; peakiii
PO3KIIAy i CIIOTyYEeHHS.

HisibHICHUI KOMIIOHEHT

00uuCI0€ BITHOCHY MOJIEKYJISIPHY Macy
pedoBrHU 3a i ¢opMyllor0, MacoBy

HatiBaskuBimii XiMidH1 TOHSTTS.
IIpocTi # ckmagHi pedyOBUHU
(kucenb, Boaa). Peakiii po3knany,

CIOJTyYCHHS.

BignocHa monekymspHa maca, ii
009HCIICHHS 3a XIMIYHOIO
hopMyI010.

MacoBa 4dYacTka eJeMeHTa B
CKJIQTHIN peIOBHHI.




YacTKy eJIeMEeHTa B CKJIAJHIHA peuoBHHI.
LinHicHNi KOMIIOHEHT

KpUmuuno cmasumsca J10 BIACHUX
3HaHb 1 YMiHb 13 XiMil.

Tema 1. Bynoa aroma. IlepionnuHuii 3aKoH i nepioguyHa cucremMa XiMiuHUX eJ1eMEHTIB

Y4enb/yuyennus
3HaHHEBHIT KOMIIOHEHT
¢opmynioe nepioquUHUN 3aKOH;

3anucye:  €NEKTpOHHI Ta  Tpadiuni
enexkTponHi  ¢opmymu  atomie 20
XIMIYHHMX €JIE€MEHTIB;

HOSACHIOE MePiOANYHICTD 3MIHU

BJIACTUBOCTEH XIMIYHUX eleMeHTIB (Ne
1-20); 3a1eKHICTh XapaKTepy CICMEHTIB
Ta BJIACTUBOCTEH IXHIX CIIOMYK Bif
ENEeKTPOHHOI Oy/TOBH aTOMIB;

HA800UmMb NPUKIAOU TYKHUX, IHEPTHUX
€JIEMEHTIB, T'aJOIr€HIB.

JisabHicCHHI KOMIIOHEHT

PO3pi3HAE aTOMHE SIpO, EIEeKTPOHH,
MIPOTOHHU, HEUTPOHU; Tiepioan (BENUKi i
maii), TomoBHI (A) Ta mobiuni (b)
MiATpyIu nepiogAngHOT CUCTEMU;
MeTalaiyHl Ta HEMETaIIYH1 eJIEMEHTH;
Xapaxkmepu3ye CKIaJ aTOMHUX szep

(KITBKICTH ~ TPOTOHIB 1  HEWTPOHIB),
po3moin eIeKTPOHIB (3a
CHEePreTHYHNMHU PIBHSAMH Ta

Kopotki icropuyni BigoMocTi
po crpodu Kiacudpikallii XiMigHUX
eneMeHTiB. [IOHATTS mpo JyKHi,
IHEpTHI eIIEMEHTH, TaJIOTeHHU.

bynoBa aroma. Cxiaax aTOMHHX
saaep (OPOTOHH 1 HEUTPOHH).
IIporonHe uncno. HykioHHe uncio.
bynoBa enekTpoHHHX OOOJOHOK
aToMiB XiMigHHX enemMeHTiB Ne 1-20.
CraH  CNEKTPOHIB y  aroMmi.
Enexrponni opbiram. Eneprernyni
piBHI Ta MmiImpiBHI; IX 3aIIOBHEHHS
CIICKTPOHAMH B aToOMaX XiMIYHUX
enemenTie Ne 1-20. EnekTpoHHi Ta
rpadiuHi  enekTpoHHI  (hopMymH
aToMiB XiMigyHUX enemeHTiB Ne 1-20.
[oHATTS PO pajiyc aToma.

Ilepiogumunuit  3axkon J[. L
MenneneeBa (cyuacue
(hopMymtoBaHHS). [epiomnuna
cUcTeMa XIMIYHUX €JIEMEHTIB, 1l
CTpYKTYypa.

XapakTepucTHKa XIMIYHHX

JemMoHcTpanii
1. Tlepiognyna cuctema XiMi4HHX

eIeMEHTIB  (JioBra 1 KOpOTKa
dopmn).

2.Mogeni artomiB  (BipTyalbHi
3D).

3. Dopmu €IIEKTPOHHUX

opbGitanei (BipTyanbHi 3D).
HapuanbHi npoexkTn

1. I icTopii BIAKPHUTTS
MEepIOAUYHOI CUCTEMHM XIMIUHHX
CJICMEHTIB.

2. ®opmu IlepioguuHoi cucTeMU
XIMIYHHX €JIEMEHTIB.

3. XimigHi €IIEMEHTH B
JTepaTypHUX TBOPAX.

4. IlikaBi icTopuuHi (akTH 3
BIIKpPUTTSA 1 IIOXOKCHHS Ha3B
XIMIYHHMX €JIEMEHTIB.




miagpiBHsIMH) B artoMax mnepmmx 20
XIMIYHHMX €JIEMCHTIB; XIMIYHUN €IEMEHT
(Ne 1-20) 3a #oro TMONOXKEHHSIM Y
MepioanyHiil cucTeMi, 3MIHH paiyciB
aToMiB y Tepiomax 1 miarpymnax,
METaIIYHUX i HEMETaTIYHUX
BIIACTUBOCTEH ENIEMEHTIB; CTPYKTYpY
MepioNYHOI cUcTeMH (TIepioan: BENHKi
i Maui, rpynu i migrpynu (A i b);
ananizye indopmarlliro, 3aKiajeHy B
MepioANYHIN CHCTEMI, Ta BUKOPUCTOBYE
i  ans  XapaKTepUCTUKU — XIMIYHOTO
CIIEMEHTA;

eukopucmogye iHbopmariito, 3aKiaacHy
B TIePIOIMIHIMI cUcTeMi, JUTST
kimacudikamii ereMeHTiB (MeTaTidHHMA
ab0 HeMeTaYHWi), Ta BHU3HAYCHHS
iXHBOI ~ BaJIEHTHOCTI,  KJIacHdikamii
MIPOCTUX PEIOBHH (MeTan abo HEMeTaI).
HinHicHHi KOMIIOHEHT

YCEIOOMIIE 3HAYEHHS npurioMy
knacudikarii B HayIIi;
06rpynmosye (biznany CYTHICTh

NEPIOANYHOTO 3aKOHY;

OUiHIOE 3HAYCHHS TICPIOANYHOTO 3aKOHY
SK ONHOro i3 (pyHIaMEHTaTbHUX 3aKOHIB
TIPUPOIIH.

eneMenTiB Ne 1-20 3a IXHIM MICLEM
y MepioAn4Hii cucTeMi Ta Oy 10BOO
aToma.

3HaueHHS MMEePiOUYHOrO 3aKOHY

Hackpizni 3micmosi inii




Hionpuemnusicmo i ghinarcoea epamommuicmo
3HaueHHsI TIEPIOJIMIHOr O 3aKOHY

Tema 2. Ximiunuii 38’ s130K i 0y/10Ba pe4OBUHH

Y4enb/yuyennus

3HaHHEBHIT KOMIIOHEHT

Ha3ueac BUJHM XIMIYHOTO 3B’SI3KY, THIIH
KpPHUCTANIYHHUX IPATOK;

HaeOOUMb  NpUKIAOM  CIONYyK 13
KOBaJICHTHUM (TIOJISIPHUM 1 HEMOJISIPHUM )
Ta HWOHHUM XIMIYHUMH 3B’SI3KaMH,
ATOMHHUMH, MOJICKYJISIPHUMHU Ta
HOHHMMHM KPUCTATIUHUMU IPaTKaMHU,

noscHioe YTBOPEHHS HOHHOTO,
KOBaJICHTHOTO (momnsipHOTO i

HETIOJIIPHOTO) 3B'A3KiB.
JisabHicHHI KOMIIOHEHT
CKa0ae eneKTpOoHHI (pOpMyITH MOJIEKYIT;

Xapaxmepusye 0COOJIMBOCTI
KOBAJICHTHOI'O Ta MOHHOIO 3B’S3KIB,
KpUCTaNi4YHO  OyZOBM  pEYOBHH 3

PI3HUMHU BUAAMHA XIMIYHOTO 3B'SI3KY;
6u3Hauac BUI XIMIYHOTO 3B’S3Ky B
THITOBUX BUITAJIKAX, HOJISIPHICTH
KOBaJICHTHOT'O 3B'SI3KY;

npocnozye  Gi3WYHI  BIACTUBOCTI  Ta
NPAaKTUYHE BUKOPUCTAHHS  PEYOBHH
3aJIeXHO BiJ BHJY XIMIYHOTO 3B'A3KY 1
TUNY KPUCTAJIIYHUX I'PATOK;

[Mpupoma XiMi4HOTO 3B’SI3KY.
EnexrpoHeratuBHiCTh aTOMIB
XiMIuHUX eneMeHTiB. KoBaneHTHuUi
3B'SI30K, Horo YTBOPEHHS.
[Honspanii i HeMOJISPHUHN
KOBAJICHTHUH 3Bs130K. EnekrponHi
Q)opMme monexyst. Monu. Vowmuit
3B’S130K, HOT'O YTBOPEHHSI.

Kpucraniuni rpatku. AtomHi,
MOJIEKYJISIpHI Ta HOHHI KpHCTaJIH.
3aNeKHICTh (hiznyHuX
BJIACTUBOCTCH PEYOBHUH BiJ THIIIB
KPHUCTAJIIIHUX TPATOK.

[emoncTpamii

4. Mopneni KpHUCTaNidYHUX TIPATOK
PI3HHX THIIIB.

5.3pa3ku  pEYOBMH  aATOMHOI,
MOJIEKYJISIPHOI Ta HOHHOI Oy TOBH.
JlabopaTtopHi nociigu

1. O3naiiomsieHHst 3 (Qi3UYHUMU
BJIACTUBOCTSIMU PEYOBUH aTOMHOI,
MOJIEKYJISIPHOI Ta HOHHOI Oy/10BH.
IIpakTuHi podoTH

1. Jocmimxennst Gbi3nyHUX
BJIACTUBOCTEN PEYOBUH 3 PI3HUMU
TUIAMH  KPUCTATIYHUX IPATOK
(Hampukiazx: IyKpYy, KyXOHHOI
codi, rpadiry).

HaBuyaabHi npoekTH

5. BuxopucraHHS KpuUCTaliB y
TexHirl.

6. Kpucramu: xpaca i KOpUCTb.




GUKOPUCMOGYE MOHSATTS
eNIEeKTPOHEraTUBHOCTI JUIst
XapaKTePUCTUKHU XIMIYHHUX 3B'SI3KIB.
LinHicHM KOMIIOHEHT

00LpyHmMOeye TIPUPOTY XIMIYHUX 3B'S3KIB;
(i3U4HI BIACTHBOCTI PEUOBUH 3JICKHO
BiJ] TUTIIB KPUCTATIYHHUX IPATOK;
poobump 6UCHOBKU npo U
KpPHUCTATIYHHUX I'PATOK PEYOBHUH HA OCHOBI
BHJIY XiMIYHOT'O 3B’5I3KY B HUX.

Hackpizni 3micmogi ninii

Hionpuemnusicmo i Qhinarcosa cpamonuicmy. 300poes st i besnexa. Exonoziuna 6enexa i cmamil po36umox

ATOMHI, MOJIEKYJISIpHI Ta HOHHI KPUCTAJIH.

Tema 3. KinbkicTh peuoBuHu. Po3paxyHku 3a XiMiuHuMHU hopMyJiaMu

YdeHb/yueHus

3HaHHEBUIT KOMIIOHEHT

Haszusac OJIMHUITIO BHUMIpPIOBaHHS
KUTBKOCTI PEYOBUHH, MOJSIPHHHA 00°€M
razie 3a HOPMAILHUX YyMOB, CTajly
ABoranpo;

ROACHIOE CYTHICTH (DI3UYHOI BETUYHHH
KUTBKICTh PEYOBHHH.

JifanbHicHUI KOMIIOHEHT

ycmanoenoe B32€EMO3B'SI30K MK
¢isnuHUME  BenmnuuHamMu  (Macoro,
MOJISIPHOIO Macoro, 00’€MOM, MOJISIPHUM
00’€MOM, KITBKICTIO PEYOBHHN);
00MUCIIOE YWCII0O YAaCTUHOK (ATOMIB,

Kinpkicte pedoBuHH. MoOmp —

ONWHUI  KUTBKOCTI  PEUYOBHHH.
Crana ABorapo.

MomnsipHa maca.

3akoH Asoraapo. MospHui

00’eM Trasis.

BinHocHa rycTrHa ra3is.

Po3paxynkogi 3agaui
5. OOuncieHHS MOJISIPHOI MacHh

PCUOBHHHU.
6. OOunCiIeHHS 4YHCla YaCTUHOK
(aTomiB, MOIEKyJd, WOHIB) Yy

MEeBHil KUTbKOCTI pEYOBUHU, Maci,
00’emi.

7. OOuucneHHd 3a XIMIYHOIO
(hopMyIIOr0 MacH NaHOi KiTbKOCTI
PEYOBMHM 1 KITBKOCT1 PEYOBHUHU 32
BIJIOMOKO MAaCOKO.

8. OOuucienHs o00’eMy MEBHOI
Macu a00 KUIBKOCTI PEYOBHHH
BIIOMOTO ra3y 3a HOPMAJbHHUX




MOJIEKYN, HOHIB) y NEBHIH KUIBKOCTI
peyoBUHH, Maci, 00’eMi; MOJIIpHY Macy,
Macy 1 KUIbKICTh pEYOBHHHM; 00’ €M JaHOi
Macu abo KITBKOCTI PEUOBHMHHU Ta3zy 3a
HOPMAaJIbHUX YMOB; BiJHOCHY TYCTHUHY
razy 3a IHIIMM Ta3oM, OOHpar4d i
OOIPYHTOBYIOUH CIOCIO pO3B’sI3aHHS;
LinHicHM KOMIIOHEHT

pobump uUCHO8KU TIOAO 3HAYYIIOCTI
MaTeMaTHYHUX 3HaHb TUTsL
PO3B’sI3yBaHHS XIMIYHUX 3a]1a4.

YMOB.

9. OGuncneHHs 3 BUKOPUCTAaHHIM
BiZTHOCHOT T'YCTHHU Ta3iB.
JemMoHcTpanii

6. 3pa3ku pPEYOBHUH KUIBKICTIO
pedoBuHU 1 Monb (200 OJHAKOBOI
KiJIBKOCT1 PEYOBHHM).

Hackpizni 3micmogi ninii

300pos s i besnexa. Exonoeiuna besnexa i cmanuii poseumox. ITionpuemmeicms i hinaricosa spamommicmo
Po3B’s13yBaHHs po3paxyHKOBHX 337124 3 JIAHOKO TEMOIO.

Tema 4. OCHOBHI KJIaCH HEOPraHiYHUX CHOJYK

Yuenb/yueHuus

3HaHHEBUI KOMIIOHEHT

Ha3ueéac OKCHUINA, OCHOBHM, KHCIIOTH,
aMdoTepHi TIAPOKCHUIN, CEPeIH] COMi 3a

Cy4acHOIO  HAyKOBOIO  YKpPaiHCBHKOIO
HOMEHKJIATYPOIO;

Hagooumy npuxaiaou OCHOBHHX,
KHCIIOTHUX 1 aMQOTEepHUX OKCH/IIB,
OKCHI'€HOBMICHMX 1 OE30KCHUI'€HOBHX,
OIHO-, JBO-, TPHUOCHOBHHX  KHCJIOT,
PO3YMHHMX 1 HEPO3UMHHHUX  OCHOB,
aMmpOTepHHUX  TIIPOKCHIIB, CEpenHixX
COIIEH.

Knacudikaris HEOpTaHITHUX
CIIONTYK, ixHI CKIaa i
HOMEHKJIATYpA.

®@i3nyHl  BIACTHBOCTI  OKCHUJIIB.
XiMiuHI BJIACTHMBOCTI OCHOBHHX,
KHCIIOTHHX Ta aM(pOTepHHUX
OKCHIIB: B3aeEMOiA 3 BOJIOIO,
KUCJIOTaMH,  JyraMHd,  IHIIMMH
OKCHUIaMHU.

®i3uuHl  BIIACTUBOCTI  KHCJIOT.

XIMIYHI BJIACTUBOCTI KACJIOT: Jis HA
IHAMKATOPH, B3aEMOIIS 3 METAIAMH,
OCHOBHHMH OKCHIaMHU, OCHOBaMH,

Po3paxynkosi 3axaui

10. PospaxyHku 3a XIMIYHHUMH
PIBHSHHAMU Macu, o0'emy,
KUTBKOCTI PEYOBHHM PEarcHTIB Ta
MPOAYKTIB PEaKIIiid.
JdemoncTpanii

7. 3pa3Ku OKCH/IIB.

8. Bzaemomis xucmotHuX 1
OCHOBHHUX OKCHJIB 3 BOJOIO.

9. 3pa3Ku KHCIOT.

10. XiMi4yHi BIACTHBOCTI KHCIIOT.
11. 3pa3ku ocHOB.

12. XimiyHi BIaCTUBOCTI JYTiB.




HisnbHICHUI KOMIIOHEHT

PO3PIi3HAE HECONETBOPHI M CONETBOPHI
(KMCTIOTHI, OCHOBHI, aM(OTEpH1) OKCH]IH,
pO3UMHHI H  HEPO3UMHHI  OCHOBH,
KHACJIOTH 32 CKJIaJAOM (OKCHUTE€HOBMICHI,
OC30KCUT'CHOBI) Ta OCHOBHICTIO (OIHO-,
JIBO-, TPUOCHOBHI), CepeaHi COIi; peakiii
3aMillleHHsI, 0OMIHY, HEWTpaTi3allii;
Onucye TIOIMPEHICTh MPEICTABHUKIB
OCHOBHHUX KIIaCiB HEOPTaHIYHUX CIOIYK
y IpHUPO/I;

cknadae  XiMiuHi  GOpPMYITH  OKCHJIIB,
OCHOB, aM(poTepHIX TIAPOKCHU/IIB
(Amominiro, ITMHKY), KMCIOT, CEpPEmHIX
coJieit; PIBHSHHS ~ peaKilii, SIK1
XapaKTepu3yIOTh XIMIUHI BIACTHBOCTI
OCHOBHHX, KHCIOTHHX Ta aM(OTepHUX
OKCHIIB; KHCJIOT, JIyTiB, HEPO3UMHHUX
OCHOB, aM(oTepHUX  TIAPOKCHUIB,
CEepeIHiIX Coeif;

nOpiéHIOE 32 XIMIYHUIMHE BIIACTUBOCTSIMHU
OCHOBHI, KHCIOTHI Ta amoTepHi
OKCH/IH, JIYTH 1 HEPO3YMHHI OCHOBH;
K1acughikye HeOpTaHIYHI CIONYKHA 3a
KJIacaMH;

Xapaxkmepu3ye TOHATTS aM(OTEpPHOCTI,
¢i3u4HI Ta XIMI4HI BIACTUBOCTI OKCHIIB,
OCHOB, KHCJIOT, coned, amdorepHux

coisimu. Peakirist Heritpamizanii. Psin

AKTUBHOCTI METaliB. Peaxmii
3aMillleHHsT W oOMiHy. 3axomu
Oesriekn Mg 4yac  poboTH 3
KHCJIOTAMH.

®i3pyHi  BIACTHBOCTI  OCHOB.
XiMiuHI BIACTHUBOCTI JIYTIiB: Jisl Ha
THANKATOPH, B32€MOIIs 3
KHCJIOTAMH, KHCJIIOTHHUMU
OKCHJaMH, COJISIMH. XiMmiyHi

BJIACTHUBOCTI HCPO3YMHHUX OCHOB:
B3aEMOMIA 3  KHCIOoTaMu 1
pO3KIagaHHs BHACITIZIOK
HarpiBagHsa. 3axomud Oe3IeKw ITif
gac poOOTH 3 TyraMHu.

XimiuHi BIIACTHBOCTI
aMmdoTepHUX TIAPOKCHIIB:
B3a€EMOIIS 3 KUCIOTaMH, Jyramu (B
PO3YHHI, IPH CIUTABJISIHHI).

®i3uyHI  BIACTUBOCTI  CepemHiX
coreii. XiMidHI BTaCTHBOCTI CepemHiX
COJIEH: B3aEMOIISI 3 MeETaJlaMH,
KHCIIOTaMH, Jyram, THIITMHA
COJISIMH.

I'enernuni 3B’ SI3KH MIXK
OCHOBHUMH KJIaCaMH HEOPTaHIYHHUX
CIIOJTYK.

[lommpenicte y mnpupomi Ta

13. HoOyBanHs i XiMigHi
BJIACTUBOCTI HEPO3UMHHHUX OCHOB.
14. [oBenenns am¢oTepHOCTI
IUHK T1IPOKCUY.

15. TaGnuus po3unHHOCTI KUCIIOT,
OCHOB, aM(OTEPHUX TiAPOKCHUIB 1
COJIEH.

16. 3pasku comeil.

17. XimiyHi BIaCTUBOCTI COJIEH.
18. B3aemomis Kanblid OKCHIY 3
BOJIOI0, JIOCIIDKEHHST JI00YyTOro
pO3UnHy TH/IMKATOPOM,
HPOITYCKaHHS BYTJICKUCIIOTO Tazy
B PO3YHH, IO YTBOPHBCH.
JlabopaTopHi nociiau

2. B3aeMogist myriB 3 KHCJIOTaMu B
PO3YHHI.

3. B3aemonist XJIOpHIHOT KHCIOTH
3 METaJlaMH.

4. B3aemogiss MeTaniB i3 coisMu y
BOJHOMY PO3YHHI.

5. B3aemogis comeit 3 myramu y
BOJIHOMY PO3YHHI.

6. Peaxiiss 0OMiHY M CONSIMH B
po3umnHi

7. Po3B’s3yBaHHs
eKCIIepUMEHTAIBHOI  3a/1adi
MPUKIIAJl peakiii ooMiHy.

Ha




T1IPOKCHIIB;

YCMAHOBAIOE TCHETHYHI 3B’SI3KU MK
MPOCTUMH 1 CKIIQJHUMH PEYOBHMHAMM,
OCHOBHUMH  KJlaCaMd  HEOPraHIYHUX
CTIOJTYK;

00uucnioe 3a PIBHSAHHSAMH XIMIYHUX
peakiiiii Macy, KUIbKICTh PEUOBHHU Ta
00’eM ra3y (H.y.) 3a BIIOMOI Macoro,
KUTBKICTIO PEYOBHUHH, 00’€MY OIHOTO 3
peareHTiB UM  TPOJIYKTIB  peakiii,

obuparoun 1 OOIPYHTOBYIOYH CIIOCIO
pO3B’sI3aHHS,

BGUKOPUCMOBYE  CYYACHY  YKPaiHCBKY
HOMEHKJIATYPY OCHOBHHUX KJIaciB
HEOpTaHITHUX CITONTYK; TaOIHITIO

PO3YMHHOCTI KHCJIOT, OCHOB Ta COJICH
IUTST  CKITAaHHS  PIBHAHB  XIMIYHHUX
peaKIIiif; IHAUKATOPH IJI BUSIBICHHS
KHCJIOT 1 JyTiB;

NAAHY€e SKCTIEPUMEHT, MTPOBOIUTH HOro,

OIHCYyE CIIOCTEPEIKCHHS, pOOHUTH
BUCHOBKH;
npozno3ye Tepedir XiMIYHMX —peakiii
comed 1  KHCIOT 3  MeETaJaMH,
BUKOPDHUCTOBYIOUM DS  aKTUBHOCTI
METaliB;

Oompumy€enpca 3aTI00DKHUX 3aXO/IB T
gac poOOTH 3 KUCIOTaMH 1 JIyTaMH

BUKOPUCTaHHS OKCHUJIB, KHCIIOT,
OCHOB 1 cepeiHix coineil. Brus Ha
JIOBKULJIS 1 3JI0POB’SI JIFOMHH.

IIpakT4ni podoTn

2. JlochimKeHHS BJIACTHBOCTEH
OCHOBHHUX KJIACiB HEOpPTaHIYHUX
CIIOTYK.

3. Po3p’si3yBanHs
eKCIIepUMEHTAIbHUX 3a/1a4.
JomanrHiii ekcnepuMeHT

1. Mis Ha cik Oypska uu

YEpBOHOI OJIOBOT KaIyCcTu
JIUMOHHOTO COKY, OITY, PO3UYHNHY
Xap4oBoOi conu, MHJIBHOT'O
PO3UHUHY.

HapyanbHi npoexTn

7. Heopraniuyai pe4oBHHH —

MPEJICTABHUKA OCHOBHHX KJIACIB Y
OyIiBHUIITBI ¥ TOOYTI.

8. XiMiyHU’ CKJIam i
BHKOPHCTAaHHS MiHEPaJTiB.

9. BrumB XiMIYHUX CIOJYK Ha
JTOBKLIIIS 1 30POB’ ST IFOAMHH.




PO36’°A3Y€  EKCIICPUMCHTANIBHI  3ajaui,
obuparoun 1 OOIPYHTOBYIOUM CHOCIO
pO3B’sI3aHHS.

LinHicHM KOMIIOHEHT

00LpYyHMOBY€E 3aTISKHICTh MK CKIIaJIOM,
BIIACTUBOCTSIMA ~ Ta  3aCTOCYBaHHSM
HEOpraHiYHUX PEUOBHH;

OuiHIOE€  3HAYEHHS  HAWBaKIIMBIIIUX
MPEJCTABHUKIB OCHOBHUX KJIaciB
HEOPraHiYHHUX CIIONYK;

6UC061I0€ CY/DKEHHS TIPO 3HAYCHHS
XIMIYHOTO EKCIIEpUMEHTY SIK CIoco0y
HaOyTTsl HOBUX 3HaHb; BILIMB PEYOBHH HA
HaBKOJIMIITHE CEPEIOBHINE 1 3MO0pPOB’S
JIFOOWHU, BIUIMB HISUTBHOCTI JIFOOVHUA HA
CTaH JOBKUUIA ¥  OXOpPOHY  Bif

3a0pyAHEHb.

Hackpizni 3micmogi ninit

I pomaosnceka sionogioansricns

BukopurcranHs OKCHIIB, KUCIIOT, OCHOB i cepeHix coneii. BrumuB Ha MOBKiMIIS.
300pos s i besnexa

Po3B’sByBaHHS pO3paxyHKOBHX 33124 32 PIBHAHHSMH PEAKITH.

3axonu Oe3reKu i yac poOOTH 3 KHCIOTaMH 1 Tyramu.
Exonoeiuna 6esnexa i cmanuii po3gumox

Po3B’s3yBaHHS pO3paxyHKOBHX 33124 32 PIBHAHHSMH PEAKITiH.

be3nieune noBomKEHHs 3 pEYOBUHAMH.

[NommpenicTh y MPUPOIi Ta BUKOPUCTAHHS OKCHIIB, KACIIOT, OCHOB i CEpeHIX cojeld. BruinB Ha JOBKILISL.
Lionpuemnusicmy i ginancosa spamommuicmy




Po3B’s13yBaHHS pO3paxyHKOBHX 33724 32 PIBHSHHSIMH PEAKIIIi.

OpienToBHI 00’°eKkTH ekcKkypciid. KpaesnaBunii 1 MiHepasioriuHuil My3ei.

9 kaac
68 200, 2 200 Ha MuxiCcOeHb

QOuikyBaHi pe3yabTaTH
HABYAJLHO-MI3HABAJBLHOI TiJILHOCTI

3MicT HAaBYATBLHOI0 MaTepiaxy

HpaKanHa JacTuHa

HOBTOpe]—[]—[ﬂ HaliBAXKJIMBIlINX MUTAHb

KYpey ximii 8 kaacy

Y4enb/yuyeHnus

3HaHHEBHIT KOMIIOHEHT

HaeoOumb npuxiaou Ha3B 1 GopMyI
PEYOBHMH, IO HAJEeXaTh [0 OCHOBHHX
KJIaciB HEOPTaHIYHUX CTIONYK.
JisabHiCHHI KOMIIOHEHT

Knacugikye HeopraHidHi CTIONTYKH;
nopieHioe CKJIa[ 1 BJIACTUBOCTI
HEOPTaHIYHUX CIIONyK PI3HUX KIIACiB;
BIIACTHBOCTI pedoBUH ATOMHOT,
MOJIEKYIISIPHOI Ta HOHHOI OYyA0BH;
Xapakmepu3zye WOHHUI 1 KOBaJEHTHUHN
XIMIYHI 3B'I3KH; XIMIYHI BJIACTHBOCTI
OCHOBHHX KJIaCiB HEOPTaHIYHUX CITOMYK.
IinHicHHi KOMIIOHEHT

00LPYHMOBYE 3aJCKHICTh BIIACTUBOCTEH
PEYOBHH BijI iXHIX cKiany i OyqoBu.

CxJ1az 1 BIIaCTHBOCTI OCHOBHUX
KJIACIB HEOPTaHIYHUX CITOJYK.

XimiuHMA 3B'SI30K 1 OymoBa
PCUOBUHH.

Tema 1. Po3unHn




Y4enb/y4yeHnus
3HaHHEBHH KOMIIOHEHT

HaAeOOUmMb NPUKIA0U KONOIMHUX Ta
ICTHHHUX  pO3YMHIB,  PO3YMHHHKIB,
CYCIIeH3IH, eMYJIbCIH, aepo30IiB,

CNEKTPOJITIB 1 HEENEKTPOIITIB, CHIIBHUX
i cIabKux ENEKTPOIITIB,
KpHUCTAJIOTiIPATiB;

HOACHIOE BIUTMB DI3HUX YWHHUKIB Ha

PO3YMHHICTH ~ PEYOBWH;  YTBOPEHHS
BOJHEBOTO 3B’SI3KY; CyTh IPOIECY
CIEKTPOIITHYHOT JUCOIallil.

JiaabHicCHHI KOMIIOHEHT

Ppo3pizusc KOMITOHEHTHU pO3UHHY,
HacWYeHI ¥ HEHACHYCHI PO3YMHH,
KaTiOHW W aHiOHHW, CIEKTPONITH W
HECNEKTPOITH, CHIBHI #W  ciadki

enextpoinit; pH myxHOro, kKucioro ta
HEUTPAJIbHOT'O CEPEIOBUIIIA;

onucye po3uNHEHHSI PEYOBHH Y BOMI SK
(hi3uKO-XiIMiYHE SBUIIE; SIKICHY PEAKIIit0
Ha XJIOPHU-10HW; BHUSBIICHHS B PO3UWHI
riIpokcua-ioHiB Ta ioHiB l'igporeny;
CKad0ae  PIBHSHHS  €IEKTPOIITHIHOT
JUcoIlialii  IyriB, KHCJIOT, COJEH,
PIBHSHHA peakuiii oOMiHy B MOBHIiH Ta
CKOpOueHill HoHHIH (opmax; piBHSIHHSA
SKICHUX peaklii Ha XJIOpUA-IOHH B

JHCIIEpCHi
iCTUHHI
eMYJIbCii,

Ilonsarrs
CUCTEMH.
pO3UHHHU.
aepo30Ji.

bynosa MOJIEKYJIU BOJM,
MOHATTSA TPO BOJHEBHH 3B S30K.
PozunHHicTh pPEUYOBHH, ii
3aJIeKHICTh BiJ] Pi3HUX YWHHHUKIB.
Hacunueni 71 HEHACHYEH],
KOHIICHTPOBaHI 17 po3BeeHi
po3untu. TeruioBi sIBHINA, IO
CYIIPOBOIXKYIOTh PO3YMHEHHS
PEYOBHH. Po3zunHeHHs SIK
(dizuko-xiMiunui nporiec. IToHATTS
PO KPUCTAJIOTiAPATH.

po
Konoinui Ta
Cycniensii,

Enexrpomitinana JTACOITIaITis.
EnekTpomiTh ¥ HECNEKTPOIITH.
EnexTpomiTiana JIACOITIATTis
KHCJIOT, OCHOB, COJICil Y BOIHHUX
pO3UMHAX. Cryminp
eNEeKTPOIITHIHOT JIUCOITiaITii.

CuitbHi # c1a0Ki eIeKTPOIITH.
Ionsitrss mpo pH pozunny (6e3
MaTeMaTUIHIX PO3paxyHKiB).
3nauenHs pH a1 xapakTepucTHKU
KHUCJIOTHOTO qu JTy>KHOTO
cepenoBumia. Peakuii oOMiHy Mix
PO3YMHAMH EJIEKTPOIIITIB, YMOBH iX

Po3paxynkosi 3apaui

1. PosB’ssyBaHHsS 3agay  3a
PIBHSIHHAMHU peakii 3
BUKOPUCTAHHSIM  PO3YMHIB 13
MEBHOIO  MAacoOBOK  YacCTKOIO
PO34YMHEHOI PEYOBUHU.
JemMoHcTpanii

1. TeruioBl  sBUI@  Imijg — 4ac

pO3YMHEHHsI (PO3YMHEHHS aMOHiH
HiTpaTy 1 OE3BOJHOIO KaJBIIiH
XJIOPHUAY Y BOZI).

2. JlocmiypkeHHsI pEYOBUH Ta IXHIX
BOJTHMX PO3YMHIB HA EIEKTPUYHY
MIPOBITHICTH (xpucTaniaHuA
HATpill  XJOpHJ, JUCTHIHOBaHA
BO/A, PO3YMH HATPIH XJIOPHIY,
KPUCTAIYHANA  I[yKOp, pPO3YHH
IIyKPY, XJIOpUHA KHICIIOTA).

3. Peakmii  oOMiHy — Mixk
eNIEKTPOJIITAMU y BOJIHUX
PO3YMHAX

JlabopaTtopHi xociian

1. Bussinenns #ionis I'inporeny ta
T1IPOKCUI-10HIB y PO3UMHAX.

2. YCTaHOBNEHHS MPHOIM3HOIO
3HayeHHs: pH Boau, myxHHX 1
KHCITUX PO3UMHIB (naTpiit
TiIPOKCHULY, XJIOPHJIHOI KHUCIIOTH)




MOJIEKYISIPHIN Ta HOHHIN QopMmax;
P036’°A3y€  SKCIICPUMEHTAbHI  3a/adi,
obupatoun W OOTPYHTOBYIOUM CHOCIO
pO3B’s3aHHA .

obuucnrwe Macy, 00’eM, KUIBKICTh
PEYOBHMHU 32 DPIBHSHHIMH pEaKIii 3
BUKOPUCTAHHSIM PO3YHMHIB 13 TIEBHOIO
MAacCOBOIO YaCTKOK PO3YMHEHOT
pEYOBUHU, OOMpPAIOYX i OOTPYHTOBYIOUH
CIOCIO PO3B’sI3aHHS;

Xapakmepu3zye eJISKTPONITH 3a CTYIIeHEM
JIACOITIAIIIT;

6U3HAYAE  XapaKTep CepelOoBHUINA 3a
3HaueHHAM pH;

HpoeoOumb PEaKIlii MK PO3UMHAMH
eNEeKTPONITIB 3 ypaxyBaHHSIM YMOB iX
nepe0iry; sKicHi peakmii Ha KapOoHAT-,
cynbdaT- XJIOpUA-10HH;

6uA6NAA€C Yy PO3YUHI TIIPOKCHUA-I0HU 1
vionn ['imporeny;

6uxopucmogye  3HadenHs pH s
XapaKTEePHCTHKH KHCJIOTHOTO qn
JY’)KHOT'O CepeIOBUINA.
IinHicHHi KOMIIOHEHT
0o0rpyHmogye  TIepedir  peakiliii Mk

ENIEKTPOJIITAMU Y BOJHUX PO3YMHAX;
oyintoe BaxuBicTb pH po3uuHiB 11s
BH3HAYECHHS SKOCTI Xap4oBOi,

nepeoiry. VoHHO-MOIeKyIspHi
PIBHSHHS XIMIYHUX peaKiii.
Busisnenns B po34HHi
TiIPOKCU/I-10HIB Ta HOHIB
lNngporeny. SkicHi peakuii Ha AesKi
HoHM.  3acTOCYBaHHS  SIKICHHMX
peaxitiii.

3a JIOTMOMOrOK YHIBEpCaJbHOrO
IHIMKATOPA.

3. Hocnimkennss pH xapdoBoi i
KOCMETHYHOI POIYKIIii.

4. Peaxmii oOMiny MiX
eNEeKTPOIiTaMU y BOJIHUX
PO3YHMHAX, IO CYMPOBOKYIOThHCS
BUTIAIAHHSIM OCaJy.

5. Peaxuii 00MiHY MIX
eNEKTPOIIITAMH y BOJIHUX
PO3YHMHAX, 10 CYIPOBOKYIOTHCS
BH/IUICHHSIM Ta3zy.

6. Peaxuii 00MIHY MDK
CIIEKTPOITIITAMU y BOIHUX
PO3YMHAX, IO CYHPOBOKYIOTHCS
YTBOPEHHSIM BOJIH.

7. BusBneHHs XJIOpUI-IOHIB Yy
PO3YHHI.

8. BusiBneHHs cynbdar-ioHIB Y
pO3UuHi.

9. BusBneHHs KapOOHAT-iOHIB Yy
pO3UuHi.

IIpakTyHi podoTH

1. Peakmii HOHHOTO OOMIHY MIiXK
SIIEeKTPOTITAMU y BOJIHUX
pO3YMHAX.

2. Po3p’s13yBaHHs
EKCIIepUMEHTAJIBHHX 3a/1a4.




KOCMETHYHOI POAYKILii TOIIO;
6UCTIOQNIVE  CYOMHCEHHA TIPO 3HAUEHHS
PO3YMHIB Y TIPUPOJIi Ta KUTTI JIOAWHH,
IpOo  3aCTOCYBaHHSA  3HAaHb  ILOJAO
BUSIBJICHHSI JIGSIKMX HOHIB; TPO pOJb
EKCIICPUMEHTY B HAYIIi.

JlomanrHii excepuMeHT

1. BuroroBieHHS  KOJOITHHX
PO3YHHIB (3Kele, KHCIIb TOIIO).
HaBuanbui mpoexkTn

1. Enektponmitu B cy4acHUX
aKyMYyJISITOpax.

2.  BupouryBaHHs  KpuCTailiB
COJIEH.

3. BUroTOBIEHHS PO3YMHIB JUIS
HaJIaHHS JOMEIYHOT JOTIOMOTH.
4. Nocmimkennst pH rpyHTiB cBo€el
MICIIEBOCTI.

5. JlocmiKeHHsS BILTUBY
KHCIIOTHOCTI ¥ JIy)KHOCTI TPYHTIB
Ha PO3BUTOK POCIIHH.

6. Jocmimkenns pH armocdepanx
OTaJliB Ta IXHHOTO BILUIMBY HA Pi3HI
MaTepialid B TOBKILTI.

7.  JochmimKeHHS  TPUPOIHHUX
00’€exTiB B SIKOCTI
KHCJIOTHO-OCHOBHUX IHIHKATOPIB.
8. Hocmimkenns pH cepemoBuima
MiHEpaJbHUX BOJ Y KpaiHU.

Hackpizni 3micmogi ninii
I pomaosnceka gionogioanvricns
[ousTTs po cycrensii, eMysbeii, aepo3oii.
Po3B’s13yBaHHs pO3paxyHKOBHX 387124 32 LI€F0 TEMOIO.
300poe’s i be3nexa




Po3B’s13yBaHHS pO3PaXyHKOBUX 3a/1a4 3a LII€F0 TEMOIO.
[MonsTTa po cycnensii, eMynbcii, aepo3oni. KonoinHi Ta icTHHHI pO3YHHH.
Besredne moBomKeHHS 3 peHYOBUHAMM.

EnexTponiTu i HEENEKTPOIITH.
[TonsTrs po pH po3uuny.
Exonoeiuna besnexa i cmanuii po3eumox

Po3B’s13yBaHHS pO3PAaXyHKOBUX 33,124 32 LI€F0 TEMOIO.

[TonsTTs po pH po3uuny.
3acrocyBaHHS SIKICHUX peaKIliil.

Hionpuemnusicmo i pinarcosa 2pamommicniv

Po3B’s3yBaHHS pO3paxyHKOBHX 337124 32 ITIEF0 TEMOXO.

Po3unHHICTH peuoBHH.
EnexTpomniTul it HEeTIEeKTPOIITH.

TerutoBi siBUIIA, IO CYNPOBOKYIOTH PO3YHMHEHHS PEIOBHH.

ITonsarts npo pH po3uuny.
3acTtocyBaHHS SKICHUX PEaKIii.

Tema 2. Ximiuni peakuii

Yuenb/yueHuus

3HaHHEBUI KOMIIOHEHT

3Ha€ i po3ymie CyThb TIOHATH: XIMI4HA
peaxIisi, CTymiHb OKHCHEHHS, OKHCHUK,
BiTHOBHHK, TIPOLIECH OKHCHEHHS 1
BiTHOBIIEHHS, TEIUIOBHH e(pEeKT peaxilii,
MIBUAKICTH XIMIYHOT peaxilii;

HA600UMb NPUKNAOM OCHOBHUX THIIIB
XIMIYHUX  peakIliii; BIIHOBHHKIB 1
OKHCHMKIB.

HissibHICHUI KOMIIOHEHT

Knacudikamis XiMiTHAX peakIIii
3a KUIBKICTIO 1 CKJIaJ0M pearcHTiB
Ta TPOMYKTIB peakIiil: peaximii
CIIONTy9EHHS, PO3KIIAy, 3aMillleHHS,
o0OMiHy.

Cryminb OKHCHEHHSL.
BusHaueHHS CTyneHs OKHCHEHHS
elleMeHTa 3a XIMIYHOIW (OpMYIIOr0
cnonykd. CknagaHas — ¢GopMmynu
CIIOJIYKH 32 BiIOMUMH CTYIECHSIMH
OKHCHEHHS €JIEMEHTIB.

JdemoncTpamii

4. Peakii po3kiaay, COTYYeHHS,
3aMimeHHs, OOMiHy, €K30- Ta
EH/IOTepPMIvHI PEeaKIlii.

5. 3aeXHICTh MBUAKOCTI peaxiiit
MeTamiB (MMHK, Marxi, 3aiiszo) 3

XJIOPHJTHOIO KHCJIOTOIO Bin
AKTUBHOCTI METaIy.

JlaGopaTopHi nociinn

10. BmimB  KoHIeEHTpamii i

TEMIICPATYpPU Ha I]_IBI/I,Z[KiCTB




6U3HAYAE CTYTICHI OKUCHEHHS €IEMEHTIB
y CHONYyKax 3a iXHIMH (popMynamu;

PO3piBHAE peakiii CIIOJTyYCHHS,
3aMilleHHS, o0MiHYy, pO3KIIaNy;
OKHCHO-BIIHOBHI Ta peakiiii 0e3 3MiHH
CTYyIICHSI ~ OKHUCHEHHS;  €K30-  Ta
€HJI0TepMivHi, 000pOTHI i HEoOOpOTHI
peakiiii; OKUCHUKH 1 BIJHOBHHUKHU;
BaJICHTHICTh 1 CTYNiHb OKHCHEHHS
eIIEMEHTa;

cknadae XiMidHi  Qopmynm  OiHApHHUX
CIOJNIYK 32 CTYNEHSMH OKHUCHEHHS
€IIEMCHTIB; PIBHSHHS HAHTIPOCTIIIAX
OKMCHO-BITHOBHHUX pEAaKIliii HAa OCHOBI
CIIEKTPOHHOTO OajaHcy, TEepMOXIMIidHi

PIBHSHHS; PIBHSHHA O0OOpOTHHUX 1
HEOOOPOTHUX PEaKIIii;

Knacugikye  peaxmii  3a  pi3HUMH
O3HaKaMU;

Xapakmepu3zye  TIPOIIECH  OKHCHCHHS,
BiJTHOBJICHHSI, CITONyYCHHS, PO3KJIany,
3aMilieHHs, OOMiHy; BIUIMB Pi3HHX
YUHHWAKIB Ha IIBUAKICTE XIMIYHHUX
peaxiiiii; poib OKHCHO-BiTHOBHUX

MIPOIIECIB Y TOBKIJLTI;

00OmMPUMYEMbCA TIPABWIT BUKOPHCTAHHS
MoOYTOBHX XiMIKAaTiB.

IinHicHMd KOMIIOHEHT

OKUCHO-BIIHOBHI peaxitii.
[Iportecu OKHCHEHHS, BITHOBJICHHS,
OKHCHUKH, BiTHOBHUKH.

Cxitamanas PIBHSIHB
OKHMCHO-BIJIHOBHUX PEAKIIii.

3HauyeHHs OKHCHO-BIIHOBHHUX
MPOILIECIB Y XKUTTI JIOAWHU, TIPUPOJII
W TeXHiIl.

Ex3orepMiuHi ¥ eHmoTepMiuHi
peakiii. TepMoximMiuHe pIBHSIHHS.

O0opoTHi i1 HEOOOPOTHI peaKiiii.
IBuakicTh  XiMiuHOT  peaxiii,
3QJIKHICTH IMBHUAKOCTI PEaKIii Bixg
PI3HUX YMHHHKIB

peakuii UHMHKY 3
KHCJIOTOIO.
IIpakTn4ni podoTn
3. BmuimB pi3HMX YMHHHUKIB Ha
HIBUJKICTh XIMIUHUX PEAKITii.
HaBuanbui mpoexkTn
9. EnporepmiuHi
CITy>x01 JIFOTUHI.

XJIOPUIHOIO

peakiii  Ha

10. Ex3orepmiuHi peakuii B
KATTENISIIBHOCTI JKUBHUX
OpraHi3MmiB.




00rtpynmoeye TpOIECU OKHUCHEHHS ¢
BITHOBJICHHS 3 MOMISAAY CICKTPOHHOI
Oy/ZI0BH aTOMIB;

BUCTIORTIIOE  CYOMHCEHHA TIPO 3HAYCHHS
XIMIYHHX peakliid Ta 3HaHb MPO HUX Yy
MPUPOIi, IPOMHCIOBOCTI, TOOYTI;

I pomaosmcera sionosioanvricmo

Hackpizui 3micmogi ninii

3Ha4YeHHs! OKMCHO-BIJTHOBHMX MPOIIECIB Y KHUTTI JIOIWHHA, IPUPOIL H TEXHIIII.
300pos s i besnexa. Exonoeiuna besnexa i cmanuii poseumox. ITionpuemmeicms i hinaricosa spamommicmo

3Ha4YeHHsI OKUCHO-BITHOBHUX MPOIIECIB Y KUTTI JIFOJIHHU, IPHPOJIL H TEXHIITI.

Ex3orepMidHi Ta €HIOTEPMIiUHI PeaKIlii.
OO6opoTHI 1 HEOOOPOTHI PeAKIIii.
[IBuAKICTh XIMIYHOI peaKIIii.

Tema 3. IlouaTKOBi NOHATTS NMPO OPraHiyHi CHOJYKH

Yuenb/yueHnus

3HaHHEBMII KOMIIOHEHT

3Ha€ i po3ymie CyThb TIOHATH TOMOJIOT,
TOMOJIOTISI; TOMIUT OPTaHIYHUX PEYOBUH
3a SAKICHAM CKJaJOM Ha BYTJIEBOJHI,

OKCHTEHOBMICHI Ta HITPOT€HOBMICHI
CIIOJTYKH;

Hazueae eJIeMEHTH-OpPTaHOTeH Y,
HaWBaXUIMBII ~ OpraHi4YHI  CHOJYKH

(MeTaH 1 mepiii ecaTh HOro rOMOJIOTiB,
€TeH, €TUH, METaHOJ. €TaHOJI, TIIIepOo,
€TaHoOBa KHUCIIOTA, TIIOKO3a, Caxaposa,

Oco0nMBOCTI OpraHivHUX CHOIYK
(TIOpIBHSAHO 3 HEOPTaHIYHUMH).
EnemenTu-opranorexu.

ByrueBoani

Meran SIK MpEACTABHUK
HAaCHYCHHUX BYIJIEBOJHIB.
I'omonoris. T'omomorn wmerany

(mep1i gecaTs), IXHI MOJIEKYISPHI
1 CTpYKTYpHi popMyIn Ta Ha3BH.

®i3nyHi  BiacTUBOCTI. Peaxiis
3aMilIeHHS IS METaHy.
Eten  (etumen) 1 eTuH

Po3paxynkoBi 3anaui

2. OO0uncaeHHs 00'eMHUX
BiAHOIIEHb Ta3iB 3a XIMIYHUMU
PIBHSHHSMHU.

Hdemoncrpawii

6. Moneni Monekyn ByrJieBOAHIB (y
toMy uncii 3D-npoekTyBaHHS).
7. TopinHs napadiny, BU3HaUYEHHS

Horo  sKICHOrO0  CKiIaxy  3a
MPOIYKTaMH 3TOpSTHHSL.
8. OgsHaifomNieHHA 31 3pa3KaMu

BUPOOIB 13 nmosiernieHy BusiBiaenHs




KpOXMajb, IIENI0J03a, CTEApHHOBA,
MaJTbMITHHOBA, ONieiHOBa, aMiHOETaHOBa
KHCJIOTH ), OCHOBHI MMPOAYKTH MEPErOHKN
HaQTH;

HABOOUMb HPUKIAOU TOMOIIOTIB METaHy;
MPUPOAHUX 1 CHHTETHYHUX PEUYOBHH,
CIHPTIB, KapOOHOBUX KHCJIOT, >KUPIB,

BYTJICBO/IIB;
ROACHIOE PeaKilii TOPIHHS OpPTaHIYHUX
pPEYOBHMH, 3aMIIIEHHS JUIsI METaHy,

MIPHEIHAHHS JIUISI €TeHY W eTUHY; JIesKi
XIMIYHI BJIACTHBOCTI €TaHOBOI KHCJIOTH;
CYTh IPOILIECY MEPETOHKU HA(DTH.
JiaabHicCHHI KOMIIOHEHT

cKlaoae MONEKYJSIpHI W CTPYKTypHI
dbopMynu MeTaHy Ta MEPIIMX JICCATH
WOro  TrOMONIOTiB, €TeHy, eTHHY,
METaHOIY, €TaHOoIY, TITIEepoITy,
€TaHOBOI Ta aMIHOETAaHOBOI KHCIIOT;
MOJNIEKYISApHI  (opMynmn  TIIOKO3H,
caxapo3,  KpOXMaji,  IEIOI03H;
PIBHSHHS peakIiii TOpiHHA (MeTaHy,
eTeHy W eTWHY, METaHOJ]y, €TaHOoIy),
3aMillieHHs Ui MEeTaHy (XJIOpYBaHHS),
MpUEJHAHHS JUIsI  €TeHy ¢ eTUHY
(ranorenyBaHHsI, TiApyBaHHs), €TaHOBOT
KHCIIOTH (EJIeKTPONIiITHYHA JUCOIIaIlis,
B3a€EMOJIsI 3  MeTajaMH, Jyramd,

(ameTuneH) 4K TPEACTaBHUKH
HEHAaCHYEHHX BYTJICBOHIB.
ModekynsipHi 1 CTPYKTYpHi
(dhopmynu. Di3uYHI BIACTHBOCTI.
Peakiiis npueHaHHs A1 €TeHy U
eTUHY (ranmorenyBaHHS,
riIpyBaHHS).
[opiHHS BYTJICBOIHIB.
[lonsTTst TpO moONiIMEpH Ha
MPUKIAII TIOJTiETHIIEHY.
3acTocyBaHHS MMOJiETUIICHY.
[lommpenHs: BYIIIEBOJHIB Y
npupomi. Ilpuponuwuii ras, HadTa,
KaM’ssHE BYTrULIE — TPUPOAHI
JpKepena ByriieBoaHiB. [leperonka
Hadtu. ByrneBogueBa cupoBuHa i
OXOpOHA NTOBKUIISA. 3aCTOCYBaHHS

BYTJICBOHIB.

OxcureHoBMicHi  opraHiuHi
Pe4OBUHH.

IlonsTTs npo CIIUPTH,
KapOOHOBI  KHCIIOTH,  XKHPH,
BYTJIEBOIH.

MeraHon, eraHoN, TJILEpPOI:
MOJIEKYIISIPHI i CTPYKTYpHI
dhopmynu, ¢i3udHI BIACTHBOCTI.
lopinns eranony. SkicHa peaxiuis
Ha TJIIEpOI.

BIIACTHBOCTEH TOJIiCTUIICHY:
BIAHOIIIEHHS JI0 HarpiBaHHS,
PO3YHHIB KUCIIOT, JIYTiB.

9. Jlis eraHOBOI KHCIOTH Ha
IHMKATOPH.

10. B3aeMonisi €TaHOBOI KHCIIOTH 3
MeTajlaMu, JIyraMH.

JlaboparopHi rocinu

11. Bsaemopmis  riinepony 3
kynpym(II) rinpokcugom.

12. Bzaemomiss  IIIOKO3M 3
kynpym(Il) rinpokcugom.

13. BigHOWmIEHHS KpPOXMalll0 [0
BoAW  (PO3YMHHICTH, yTBOPEHHS
KIIeiicTepy).

14. BzaeMomist KpOXMaJTio 3 HOIOM.
IpakTuuHi podoTH

4. BmacTiBOCTI €TaHOBOI KUCIIOTH.
5. Bussienns OpraHIYHUX
CTOJNYK Y XapYOBUX MPOIYKTaX.
JomalHiii excriepuMeHT

2. IlopiBHAHHSA MUITHOI Aii MHIa Ta
MPATbHOTO MOPOIIKY BITYH3HSIHOTO
BUPOOHMKA.

3. BusBieHHS  KpoxMmali B
XapUOBHX MPOAYKTAX.

Hapyasbni npoexTn

11. BuxopucranHs noJiMepiB:




COJISIMH); 3arajibHy
nojiMepu3allii eTeHy;
PO3PIBHAE 32 CKIIaJIOM METaH, €TeH, eTHH,
METaHOJI, €TaHOJI, TJIILEepPOI, ETAaHOBY
KHCIIOTY, BHII KapOOHOB1 KHCIIOTH,
[JIIOKO3Y, Caxapo3y, KpOXMaJlb,
LEITI0I03Y, MUJIO, IPUPOJIHI i
TiIporeHizoBaHi, TBAPHHHI i POCIUHHI,
TBEPJi W PiJIKi )KUPH,

OLIKH, TOJTIeTHIIEH, IPUPOJIHI 1 IITYYHI
KUPH;

HOpiGHIOE: OpTaHiuHI ¥ HeopraHiyHi
PEYOBHHH, KPOXMAIIb 1 IIETFOTI03Y, CKIIa

CXeMy

TOMOJIOTIB ~ METaHy, HacW4YeHI W
HEHACHUYCHI BYTJICBOJIHI;

Xapaxmepusye CKJIaJ, hizmaHI
BIIACTHBOCTI METaHy 1 MOro rOMOJOTIB,
eTeHy, eTHHY, CTaHOolly, TIIIepory,
€TaHOBOI KHUCIIOTH, JXUPIB, TIIOKO3H,
caxaposd,  KpOXMalllo,  IICIIONIO3H,

OLTKiB, MTOJTiETHIICHY;

6u3HAuac NOCIITHUM TIISTXOM TIIIepod,
€TaHOBY KHCJIOTY, TIFOKO3Y, KPOXMaJIb;
Po36’a3y€  PO3paxyHKOBI 3a7adi Ha
oOunciieHHs 00’ eMHUX BiTHOIIEHD ra3iB
32 XIMIYHMUMH pPIiBHSHHAMH Ta IHIIUX
paHillle BHUBYEHMX THIIB Ha MpPUKIAIl
OpraHiuyHUX CIOJIYK;

Otpy#iHicTe  MeraHony i
eraHoiy. 3ryOHa Jisl alIKOToJII0 Ha
OpraHi3M JIIOJMHH.

EtanoBa (omrToBa) kucnora, ii
MOJICKYJISIpHA 1  CTPYKTypHa
dhopMynu, (i3udHI BIACTHBOCTI.
XiMiuHI BJIACTHUBOCTI €TaHOBOI
KHCJIOTH: ENeKTPOJITHYHA
JUCOITiallisl, Jis Ha I1HJAUKATOPH,
B3a€EMOIISI 3 METallaMH, JIyTaMH,
CONISIMA. 3aCTOCYBAaHHS €TaHOBOL
KHACJIOTH. Bumi KapOOHOBI
KHACJIOTH: CTEapuHOBA,
NaJbMITHHOBA, OJIeiHOBa. MMIIO,
HOro CKkjaa, MUKMHA Jisl.

Kupu. Cxmag xupiB, ¢izuudi
BJIACTHUBOCTI. IIpupomni i
TiApOTeHI30BaH1 JKHPH.
Bionoriuna ponb KHpIB.

Byrnesonu: [JIFOKO03a,
caxapo3a, KpOXMallb, LEN0NI03a.
Monekynsipai popmynu, ¢iznyHi
BIIACTHBOCTI, TTOIUPEHHS i
yTBOpeHHs B ipupoxi. Kpoxmais i
IENF0NI03a — MPUPOJIHI TOTIMEpPH.
SxicHi peakuii Ha TIIOKO3y 1
KpOXMaJb. 3acTocyBaHHS
BYTJIEBOJIB, iXHsI 010JIOT1YHA POJIb.

€KOJIOT0-€KOHOMIYHUH aCIIeKT.

12. AnbTepHATHBHI JoKepena
eHeprii.

13. Exorpodonoris — Hayka Mpo
€KOJIOriuyHO Oe3reuHe XxapuyBaHHL.
14. BuroroBieHHs Mujia 3 MUJIBHOL
OCHORH.

15. JJocmipkeHHS XIMIYHOT'O CKITay
K.

16. XiMidyHHH CKIaJ KYBaJbHHX
T'YMOK.

17. XimiuHudd  ckiag — 3aco0iB
JIOTIISTY 32 POTOBOKO MTOPOXKHUHOIO.
18. pyre KuTTs mamnepy.

19. Jxepema OpTaHIIHOTO
3a0pyOHEHHS TepuTopii Trpomann
(MiKpOparoHy).




OOmpuMyeEmsca  TPaBWI  OE3MEYHOr0
MOBOKEHHS 3 TOPIOYMMH PEUYOBHHAMH,
MOOYTOBUMH XiMIKaTaMHU.
LinHicHM KOMIIOHEHT
YC6I0OMII0E€  3HAUEHHS  BYIVIEBOIHEBOL
CHpOBMHHM B CHEPIeTWIl, MPUPOIHHUX 1

CUHTCTUYHHUX  OPraHIYHMX  CIOJYK;
MOpaJbHY Ta collialbHY
BIJIOBIIANBHICTD 33 HACIAKU BXKUBAHHS
AJKOTOIbHMX  HAIOIB, HEOOXIAHICTH

30epeKeHHs JOBKULIS JiIsl MalOyTHIX
[TOKOJTIHB;

00TpYyHMOGy€ POIb OPTAaHIYHUX CIHONYK Y
JKUBIHA TIPUPOII;

ouinioe 3ryOHY [it0 aJKOTONIO Ha

3JI0pOB’S; BILTHB MPOAYKTIB
CHUHTETHYHOT XIMIl Ha HAaBKOJIHUIIHE
CepeloBUIlle B pa3i HEIPaBHILHOTO

BUKOPHCTaHHA iX;

GUCTIOGTIOE CYOICEHHA TION0 3HAYCHHS
OpPTaHIYHUX PEYOBHH Yy CYCHLIBHOMY
rocrojgapcTsi, MOOyTi, Xap4yBaHHI,
OXOpOHi1  3[0pOB’S  TOWIO;  3aXHUCTY
JMOBKUDISA BiM CTIHKMX OpraHiYHHUX
3a0pyAHIOBaYIB.

HiTporenosmicHi
PeYOBHHHU.

[ToHsATTI PO aMiHOKUCIIOTH.
Binku sk O10JIOTIYHI MOJIIMEpPH.
Jenarypanis Oinkie. biomoriuna
poib  aMIHOKHMCIOT 1  OUIKIB.
3HaueHHs MIPUPOIHUX i
CUHTETHYHHX OPTaHIYHUX CIIONIYK.

3axucT MOBKULIA Bij CTIHKHAX
OpraHiuHuX 3a0py/HIOBAYIB.

opranivHi

I pomadsncora ionogioamHicms
3acTocyBaHHs OpraHiYHUX PEYOBHUH.

Hackpizni 3micmosi ninii




OtpyiiHicTh METaHOIY i €TaHOTY.

3axucT JOBKULIS BiJ CTIHKMX OpraHiuHUX 3a0pyJHIOBAYIB.

300pos’s i besnexa

besneune TMMOBOI’KCHHS 3 pEHOBUHAMMU.

3ry0Ha Jist aJKOTOJI0 Ha OpraHi3M JIIOAWHU.

[IpupoaHi # rizporeHizoBaHi KHUPH.
Mumuno, iioro MuiiHa misl.

Bionoriuna poib KUpiB, BYrIeBOiB, aMIHOKHCIIOT i O1JIKiB.

Exonoeiuna besnexa i cmanuii po3eumox

[pupoaHi # CHHTETHYHI OpraHiYHI PEYOBUHHL.
ByrneBonneBa cupoBrHa i 0XOpOHA JTOBKIJLISL.
3axuct AOBKULIS BiJ| CTIKMX OpraHiYHUX 3a0py/IHIOBAYIB.

Tionpuemnusicmy i hinancoea pamommicms

[ToHATTS TIPO TIOITIMEPH.

ITepepobka HadTH.

Muiio, Horo ckiazi,.
3acTocyBaHHS OPTaHIYHIX PEYOBUH.

Tema 4. Poanb ximii B :KMTTIi cycnisibcTBa

Yuenb/yueHnus

3HAHHEBHIT KOMIIOHEHT

Hazueae: IMEHA BUAATHUX BITYM3HSIHHUX
YYEeHUX-XIMIKiB; HAaWBaXIUBINI XIMIYHI
BUPOOHHUITBA B YKpaiHi;

HaBOOUMb NPUKIAOU: B3aEMO3B’SI3KIB
MDK pEeUOBHHAMY; 3aCTOCYBaHHS
XIMIYHHX CIOJIYK y PI3HUX Tayy3six Ta y
MOBCSAKICHHOMY KHTTI.

HissibHICHUI KOMIIOHEHT

baratomMaHITHICTE PEUYOBHH Ta
XIMIUHUX peakiiii. B3aemo3B’sa3ku
MDK  pEYOBHHAMH  Ta  IXHI
B3a€MOIIEPETBOPEHHSL.

Mice xiMii cepem Hayk TIpo

npupony, il 3Ha4€HHI I
PO3YMiHHA  HAyKOBOI  KapTHHH
CBITY.

Ponp  ximiuHOT Haykm s

3a0€3MeUYeHHs] CTaJIOr0 PO3BHUTKY

Haeuanwvni npoexmu
20. BumaTtHi BITYM3HAHI XIMIKHA SIK
ydeHi 1 0COOUCTOCTI.
21. EkomoriuHa cuTyarist B MO

MICIIEBOCTI: BiJUyBaro, IyMalo,
TYO.

22. AHKeTyBaHHS YUHIB
HAaBUYAJIBHOTO  3aKJiaxy  LI0J0

ixHpol yuacTi y po3B’A3yBaHHI
EKOJIOTTYHUX IPOOJIEM MICIIEBOCTI.




Xapakmepu3ye: 3HAUYCHHS XiMil y KUTTI
CYCIIBbCTBA, 30ePEKEHHI TOBKILIS, JUIS
3JI0pOB’SI JTFOCH.

LinHicHM KOMIIOHEHT

ycgioomnroe 3HAYCHHS
TPOMAJITHCHKOT TO3HIlli  BYEHOTO,
MPUYMHHO-HACIIIKOBI 3B’S3KU y

IpUPOI 1 11 HUTICHICTS;

noeasicae aBTOPCHKE TIPABO;
obpynmosye: Ppoiib XiMii y Mi3HaHHI
XIMIYHHX TPOIIECIB;

KpUMUYHO CMaeumpcsa: 10 XIMITHOL
iH(bOopMAaTIii 3 Pi3HUX IHKEPET;

oyinoe: BHECOK XIMIYHOT HAyKu B
PO3BUTOK BITYM3HIHOTO
BUPOOHUIITBA; 3HAYEHHS  XIMIYHHX
3HaHb  SK  CKJIQJHWUKA  3arajbHOi
KYJIBTYPH JIFOJTUHH.

JIOZICTBA.

XiMiYHa HayKa i BAPOOHUIITBO B
VYkpaini. BunaTHi BiTUM3HSIHI BUEHI
— TBOPII XIMIYHOT HAYKH.

23. JloCHipDKeHHST JTOCTOBIPHOCTI
peKsIaMu 3 MOTJISAY XiMil.

I pomaosnceka gionogioansricns

Hackpizni 3micmogi ninii

BuatHi BiTYM3HSHI BUEH] — TBOPIT XIMITHOI HAYKH.
3HavyeHHs XiMmil U1 pO3yMiHHS HAyKOBOI KApTHHHU CBITY.

300po6’s i besnexa

BaraToMaHITHICTh PEYOBHH Ta XIMIYHUX peakiliid. B3aeMo3B’ 13k Mixk peuOBHHAMHU Ta iXHI B3a€EMOIIEPETBOPEHHS.

Exonoeiuna 6esnexa i cmanuii po3gumox
Ximist Ta eKOMOTiA.

Lionpuemnusicmy i ginancosa spamommuicmy




| XimiuHa HayKa i BUpOOHUIITBO B YKpaiHi.

OpienToBHi 00’ekTH eKcKkypceiid. BomoourcHa cranmis. [lignmpuemMcTBa 3 BUPOOHMIITBA IJ1aCTMAC, IIYKPOBUH 3aBOJI,
KOHJUTEPChKa, XJTi0omeKapHsI.



