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BcTyn

I'010BHOXO METOX0 BuBUEHHS npeaMeTy « Ximis»

Ha piBHI CTaHAAPTY MoJjsrae y popmyBaHH1 3acodamMu
HABYAJIBLHOTO TPEIMETa KIIFOUOBUX KOMITETEHTHOCTEH

YYHIB, HEOOX1THUX TSI COMiai3ariii, TBOpYOoi
camopeaizailii 0COOMCTOCTI, PO3YMIHHS IPUPOTHUUO-HAYKOBOI KapTHHH
CBITY, BUPOOJICHHS €KOJIOTTYHOTO CTHIII0 MUCJICHHS 1 TOBEIHKHU Ta
BHUXOBAaHHS TPOMA/ISTHIHA JIEMOKPATUYHOTO CYCIUIHLCTBA.

BuBueHHs XiMmii cripsMOBaHE Ha BHUKOHAHHS TaKWX OCBITHIX, PO3BHBAJBHUX 1

BUXOBHUX 3AB/IAHb:
% DO3BHTOK OCOOHMCTOCTI YYHS, MOrO IPHUPOAHMX 3aJaTKiB, IHTENEKTY,
Imam'sTi, 34aTHOCTI IO CAMOOCBITH;
* ()OpMyBaHHSI HAYKOBOTO CBITOIJISY Y4HS HA OCHOBI 3aCBOEHHS CHCTEMHU
3HaHb MPO PEUOBUHU Ta iXHI MEPETBOPEHHS, OCHOBHI XIMIYHI 3aKOHU U
Teopii, METOM HAyKOBOT'O Mi3HAHHS B XIMIT;

* (DOPMyBaHHSI JKHUTTEBOI 1 COI[aJdbHOI KOMIIETEHTHOCTEH yd4HSA, MHOro
€KOJIOT1YHOI KYJIbTYpH, HABUUOK 0€3MEYHOT0 MOBOKEHHS 3 peYOBUHAMU
y noOyTi Ta Ha BUPOOHMIITBI;

% DO3KpUTTS pOJi XiMii y PO3BUTKY CYCHIIBHOTO TOCIIOAApCTBA Ta
3a0e3MnedeHH1 100poOyTy JIFOJINHH;

% DPO3BUTOK IATPiOTUYHE BUXOBAHHS YYHiB.



XapaKTepHCTHKA i HABYaABHO — BHXOBHI

3azadi TeMH

3MicT Kypcy XiMmii Apyroro Kypcy po3po0ieHo 3
ypaxyBaHHSIM BIJIOMOCTEH MPO OpraHidyHl CIOJIYKH,
OJIep>)KaHUX YYHSIMH B OCHOBHIH IIKOJi. Y HBOMY
MOCUJICHO JACAYKTUBHMHM TIAXiJ 1 MpaKTHIHE

CHpsAMYBaHHS HAaBYAJILHOTO MaTepiaiy. :

Y mporpami MociiOBHO PO3KPUBAIOTHCSI OCHOBHI B C
3MICTOBI JIiHIT XIMIYHOI KOMMOHEHTH JlepkaBHOro cTaHmapTy 0a30BOi 1 MOBHOT
3arajbHOi CcepelHboi OCBITH. KpiM TpajulIMHUX MHTaHb, IO CTOCYIOTHCS
XIMIYHUX €JIEMEHTIB, PEUOBHUH 1 pPEaKI[iii, HAJIEXKHY yBary MpUJiJIEHO BUCBITICHHIO
METO/IIB HAYKOBOTO MI3HAHHS B XiMii, POJIl TEOPETHUYHUX 1 E€KCIIEPUMEHTAIBHUX
JOCHIJKEHb. Marepianm Ma€e 4YiTKO BHUPAXKEHE EKOJOTiYyHEe Ta MaTpiOTHYHE
cupsimyBaHHs. HanexxHy yBary NpuIiI€HO BIUIMBOBI XIMIYHUX UHWHHHKIB Ha
3I0pOB'Sl JIOJMHU, TMOSACHEHHIO 3ryOHOI [1i aJKOTOJI0, HAPKOTUYHUX PEUYOBHH,

TIOTIOHOTIAJIIHHS.

HaBuaHHa XiMii 30pIEHTOBAHO Ha JOCSTHEHHS JEP’KaBHUX BUMOI 10 PIBHS
3arajbHOOCBITHBOI MIATOTOBKHU y4HIB. [lepenbaueHo He nuIie 3aCBOEHHS XIMIYHUX
NOHSATh, 3aKOHIB, TEOpid, a # OCMHCIEHE BHUKOPUCTaHHS 3HaHb YYHIMH,
(GopMyItOBaHHS HUMH OLIHHUX CYI)KE€Hb, BUSBIIEHHS BJIACHOIO CTaBJICHHS Y
PI3HUX KUTTEBUX CUTYAIISIX.

Opranizanii HaBYaHHS XiIMIi CHOPUATHUME BHUKOPUCTAHHA TMEPEBIPEHUX
MPAKTUKOI JIEKI[IHHO-CEeMIHAPChKOI CHUCTEMH, TPYMOBOI POOOTH, MPOOJIEMHOIO
HAaBYaHHSA, IUAAKTUYHUX 1rop. EQEeKTHBHOCTI 3aCBOEHHS 3HAHb CIPHUITHME
3aCTOCYBaHHS Cy4acHHUX 1H(POPMAIIHHUX TEXHOJIOT1 HaBYaHHS.

OuikyBaHHi pe3yAbTaTH:
Iic/ia BUBYEHHS TeMH y4Hi OyAyTh BMITH:

+ BOJIOJIITH XiMi4HOIO MOBOIO Ta CKJIaIaTh
XiMI4H1 (POPMYJITH 1 pIBHSHHS XIMIYHUX
peaKIli;

+ PO3YMITH 3B’S30K Mik CKJIaIoM, 6Y10BOIO,
(GI3UYHUMH 1 XIMIYHUMH BJIACTUBOCTSIMH
pPEUYOBHH;CIIOCO0aMHU X I0OYBaHHSI, rajly3sMH 3aCTOCYBaHHS,

+ 3HAXOAUTH pi3HUMHU cO0COOAMH KOHLIEHTPALii PEYOBHH y PO3YHMHAX;

+ 32CTOCOBYBATHU HaOyTi 3HAHHS IPH PO3B’A3yBAHHI
eKCIEPUMEHTAIbHHX 1 pO3PaXyHKOBHUX 3a]1a4 /0 BUBUCHUX TEM;

+ IPOBOJIUTH sIKiCHUI Ta KIIbKICHUH aHaNi3 OpraHiYHUX PEYOBHUH.



MeTOoaAH4YHi peKOMeHaalii 10 e
IIpoBeAeHHA YPpOKy Ne 24 Ha Temy: :

= o . -y L
«MHAO, HOT'O CKAAA,MHHHA Oif1.»
KomOiHoBaHHMH yPOK HaiimommpeHimmii y BHKopucTaHHI. Homy
HaIeXuTh 75-80 % 3aranbHOI KIJTBKOCTI YPOKIB, IO MPOBOISITHCS.
KoMOiHOBaHHH ypPOK Ma€ TaKy CTPYKTYpPY:

I. OpraHizauniiHuH eTaIl.

CkitajiaeTbes 3 MPUBITaHHS, MEPEBIPKU TOTOBHOCTI YUHIB JI0 YPOKY, BUSBICHHS
BiJicyTHIX. MeTa maHOro eTamny — CTBOpEHHs poO040i 0OCTAHOBKHU Ha YpOIIi.
Ha nanomy erami s BUKOPUCTOBYIO JIOTiuHY BIpaBy «IloctaB Ha Micue». YuHi
CKJIaIal0Th JEBI3 Pa3oM - 1€ JOMOMara€e 3TypTyBaTHCS y4YHSAM Ta
HaJalITyBaTUCS Ha pOOOTY.

II. IlepeBipka ZOMAILIHHOI'O 3aBAAHHS.

Merta eramy: BCTaHOBUTH, YM MPABHJIGHO BHKOHAIU YYHI JOMAIITHE
3aBJaHHS. 3’SICyBaTH CTYIIHb 3aCBOEHHA 3HaHb YYHSIMU; JIIKBITyBaTH 3HAWIEH1
Henoiku. Ha npoMy erami npomnoHyto (poHTabHE ONUTYBaHHS «MIKpopoH».
[Tin xkepiBHULITBOM BHKJIaJada y4HI OOrOBOPIOIOTH Ta KOPErYIOTh IMOMMIIKH.
CaMoOOI11iHKY 3a JOMAITHE 3aBJAaHHS YUHI BUCTABISIOTH B JIMCTH OLIHIOBAHHA
YPOKY.

III. AxTyaAi3zanisa i KOpeKIlia OMOPHHX 3HAHb.

MeTa eTamy: cCIpsMyBaTd Mi3HABAJIbHY MISUTHHICTH YYHIB, HABYUTH iX
dbopMymroBaTH METy W BH3HAYATH NIUISAXHM iX JOCATHEHHS. Bim Toro, um
PO3YMIIOTH 1 YCBIIOMJIIOIOTh Y4YHI METY CBO€1 HISTIBHOCTI, 3aJICKHUTh
YCBIIOMJIEHE, 3alliKaBJIEHE OCOOMCTE CTaBJICHHS [0 HaBYaHHS, HAaBYAJIbHUN
mpoliec crae ocMuciieHuM. ToOTo 1eil erar 3abe3neuye akTUBHICThH Ha
HACTYITHUX eTanax ypoky. MeTy 1boro eTay s 10Csrao 3a J10IOMOI 00
PO3YMOBOI pPO3MHHKH JIalTe BIAMOBII «Tak» Yu «HiI». Ha ciaiial momgaHo
MpaBUJIbHI BIAMIOBIAI. YUHI pOOJIATH MEPEXPECHY MEPEBIPKY 3 CYC1IOM 3a MapToIo,
pe3yabTaTH 3aHOCATH 10 JIMCTA OLIIHIOBAHHSI.

IV. MoTHBallia HaBYaABHOI AiIABHOCTI Y4HIiB.

Metow nboro eramy € 30y/KEHHS 1HTEpeCy Y4HIB JO OOTOBOPIOBAHOI TEMH
YPOKY ¥ pO3yMOBOi aKTHBHOCTI, MIATOTOBKAa JI0 CBIJIOMOTO CIPUNHSATTS
HOBOro Matepiasry. OCHOBHMMHM MOTHUBALIMHUMHU acleKTaMH LbOTO €Taly €
Mi3HaBaJIBHUHN 1HTEPEC, TPOOJIEMHICTh 1 TPAKTUYHA IIHHICTD, KA TOCATAETHCS
3aBJIIKH ITOCTaBJICHOMY MPOOJIEMHOMY 3alUTAHHIO.

V. IloBiZOMAE€HHS TeMH, METH, 3aBAaHb YPOKY.

Merta eramy: 4iTKO chHOPMYIIOBaTH TeMY, TPHEAUHY METY Ta 3aBIaHHSI
ypoky. Tema Ta miaH ypoKy BKa3yIOThCS Ha CJIaiii.

VI. CnpHHMaHHA i NepBHHHEe YCBiZIOMAEHHS HOBOIO MaTepiaay.
Meta eramy: 3aCBO€HHS HOBOTO HaBUaJIbHOIO MaTepiaiay, YMIHHSA



30CepeKYBaTUCS Ha 3MICTI MaTepiay, yBaKHO CIyXaTH YCHUN BUKJIAA, POOUTH
KOPOTKI 3aIlMCH ,KOJIM BUKOHYIOTh 3aBJIaHHSI BAKOPUCTOBYIOUHU 1H(GOpMaIIliHiHi
auctd. OCHOBHI IPUIOMH, IO 3a0€3MEUYI0Th OCMUCIICHHS: BUIIEPEIKYBaIbHE
3aBJaHHS - MOBIJOMJICHHS 3 MPe3eHTANI€I0 YUHIB Ha TeMy «IcTOpisi BUHUKHEHHS
MUJIa Ta HOB1 MIJIbH1 BIIKPUTTS».

VII. Y3araAbHeHHA i cHcTeMaTH3allia 3HaHb, 3aCTOCyBaHHSA
iX y pi3HHX CHTyallifx.

Meta eramy: 3a0e3NeUUTH 3aKpIIUICHHS B IaM’AT1 Y4YHIB 3HaHb Ta CIIOCOOIB
T, K1 iM HEOOX1TH1 JUIsl CAaMOCTIHHOI poOOTH 3a HOBUM MaTepianioM;HopMyBaHHS
NEePBUHHUX HABUYOK. J[711 3acTOCyBaHHS 3HAHb BUKOPHUCTOBYETHCS poOOTa B
MaJMX Tpymax, sfKa BKIOYae B cebe BMIHHS TUCKYTYBaTH Ta IPOBOAUTU
acomiariii. [Io3MTUBHOIO CTOPOHOIO POOOTH B MajuxX rpylax € Te, MO BCl
y4HI TPUKAMaIOTh aKTUBHY y4acTh, IPAIIOIOTh Ha/I 3aBAAHHAM, HE CHISITH
MacUBHO, 3aIlIKaBJIEHI B pOOOTI 31 CBOIMHU KOJEraMu, JOCSTal04yd CHiJIbHOI
Metu. [Ilo0 miiTh 10 3rojd, BOHU 3MYIIECHI MPUCIYXATUCS OJUH O OJHOTO,
3aal0Th OJUH OJHOMY 3alUTaHHSA, MPOCITHh MPO AOMOMOTY B pa3i moTpedu.
BoHu Buatbcs qomnomarat 1HIIKUM.

VIII. IloBimOMAEHHA AOMAUIHHOI'O 3aBAAHHS.

Mera eramy: 3a0€31€4YUTH PO3YMIHHS YUHSIMU LIJIEH, 3MICTY 1 CLIOCOO1B
BUKOHAHHS JIOMAIIHBOTO 3aB/aHHs. JloMaliHe 3aBOaHHS MOJAHO
nu(epeHI1ioBaHO BiJ HMKYOTO PIBHS 10 BHUIIOrO. 3aBIASKH LIbOMY B y4HIB
(GhopMyIOThCS 3arajbHO HaBUYAJIbHI YMIHHS 1 HABUYKH, 30KpEMa,

BMIHHSI MPAaLIOBAaTH CAMOCTIMHO 3 MIAPYYHUKOM Ta IHIIMMH 1HPOPMaLIHHUMHU
JoKepenamu. BomHoOYac CTBOPIOIOTHCS YMOBH JJIE PO3BUTKY TBOPYHX
311I0HOCTEH CHIIBHIIINUX YYHIB 4Yepe3 BUKOHAHHS MOIIYKOBO-TBOPYOTO
3aBJIaHHS.

IX. IIinbuTTa miacyMmkiB ypoky Ta pedaercisa. Ileit eran
nependavae CMiBCTaBICHHS METH 1 3aBIaHb YPOKY 3 OJCpPKAHHUMH
pe3ylbTaTaMu, BUSBJICHHS PiBHS 3aCBOECHHS YYHSIMH HOBUX MOHSTH, (PAKTiB.
Mera eramy: 1aTu IKICHY OL[IHKY POOOTH IpyIH, OKPEMUX YUHIB T4 BUCTABUTH
OIiHKH. [HiIitoBaTH Ta IHTeHCU(IKYBaTU PedIEKCII0 YUHIB 3 TPUBOLY
MICUXOEMOIIIMHOTO CTaHy, MOTHBAIlll JISUIBHOCTI M B3a€MOIIi 3 BUKJIAJauyeM Ta
OJTHOTPYITHUKAMH; 3a0€3MEUNTH 3aCBOEHHS YUYHSMH TPUHIUIIB CaMOPETYIIAIT
Ta CHIBpPOOITHULITBA. BpakeHHs BiJl ypOKY Y4HI BUCIOBIIOIOTh 3aBISKU
iHTepakTuBHOMY MeTony «IIpecy. Lleit MeTon nmae MOXIUBICTH (HOPMYIIOBATH i
BUCJIOBJIIOBATH BJIACHY IYMKY apryMEHTOBAHO, Y HiTKiH 1 ctuciaiit popmi. Takox
Ha IIbOMY €Talll y4H1 IiAPaxOBYIOTh 3aralbHUI OaJl OLIIHOYHOI'O JIMCTA Ta 3Aat0Th
HOT0 BUKJIAa4Y€EBI.



YPOKY Ta pediiexcis.

IInaH-cxema ypoky Ne 24
Eran ypoxy Yac,xs. DopmMH Ta METOAU
[. Opranizamiitauii 2 CTBOpEHHS TO3UTUBHOTO
MOMEHT. €MOII[IITHOTO HACTPOIO.
PosmunKa.
Jloriuna BripaBa «IloctaB Ha micIey.
II. TlepeBipka 2 3anoBHECHHS TAOJIHIII.
JIOMAIIIHbOTO 3aBJaHHS.
III. Akryamnizais i 5 Po3yMoBa po3MHHKA «TaK» YU «HI.
KOPEKIIisl OTIOPHUX
3HaHb.
IV. MortuBariis 2 [IpoOnemHe 3anuTaHHs.
HaBYaJIbHOI
JISTTBHOCT] YUHIB.
V. IloBigoMJICHHS TEMHU, 2 IToBigOMICHHS TEMH, METH, 3aBJaHb
METH, 3aB/IaHb YPOKY. Ta TJIaHy ypOKY.
VI. CripuiimaHH4 1 17 [ToBimOMIIEHHS YUHIB 3
MIePBUHHE MPE3EHTAIlI€I0 HA TEMY:
YCBIJIOMJICHHSI HOBOTO v' IcTopiss BHHUKHEHHS MUJIA Ta
Marepiaiy. HOBI MUJIbHI BIJIKPUTTS.
v’ Bigeomocmim.
v’ 3amoBHITH TaOIUIIIO.

VIIl. Y3aranpHeHHs 1 10 v Po6oTa B MajuX IpyIax:
CUCTEMATH3aIlisl 3HAHb, «XimMigHa BIKTOPHHAY.
3aCTOCYBaHHSI v Jluckycis.
iX y pi3HUX CUTYallisIX. v' 3aroBHEHHS JIMCTIB

OIIIHIOBAHHSI.
VIII. TloBimomneHHs 2 v Po0oTa 3 miIpy4YHUKOM.
JIOMAIITHBOTO 3aBJaHHS. v TBopue 3aBIaHHs:

3apOIIOHYBATH CIIOCIO

OJICp>KaHHS MUJIa 3 HAPTH.
IX. ITigOuTTs miACyMKiB 2 v Meton «IIpecy.




Ypoxk Ne 24 */A .m.r_,‘
Tema: «\MHAO, HOI'O CKAAA, MHHHA

oisz.»

MeTa:
> HaBYaABHA: 3aCBOEHHS 3HaHb PO CKJIaJ MUJIA I MHHHHX 3aco0iB, iX
MUWHY 110, TIOPIBHATH BJIACTUBOCTI MHJIAa 1 MHUHHHMX 3aco0iB;
NpoaHaNi3yBaTH 3HAHHSA TIPO BIACTUBOCTI KapOOHOBUX KHCIIOT, JKHUDIB,
€CTepiB, TBEPAICTh BOJH; PO3TIITHYTH POJIb XiMii Yy MOBCSAKICHHOMY HWTTI
JIIOJIMHU, BUSIBUTA IPUYUHHO-HACTIIKOBUH 3B 30K MK CKJIaJIOM, OYJTI0BOIO
1 BIACTUBOCTSIMUA CHHTETUYHUX MUMHMX 3ac001B (CM3) 1 Muiia; BU3HAYUTH
iX BIUIMB Ha IIKIPYy JIOJWHUA 1 HABKOJIUIIHE CEPEIOBUILE; CIPHUATH
BUPOOJICHHIO JTOCIIIHUIIBKAX HABUYOK, & TAKOX YMIHHS OpPIEHTYBaTUCA B
PI3HOMAaHITHOMY aCOPTMMEHTI MUWHHMX 3ac00iB, (hOpMYyBaTH CaAMOOLIHKY 1
B3a€MOOIIIHKY;
> PO3BHBaABbHA: 3a0e3MEYNTH PO3BUTOK PO3YMOBHX 3MI0HOCTEH yUHIB,
dbopMyBaHHS 1HTEJIEKTYaIbHUX YMiHb, a came: (OPMYBaHHS BMiHb JIOT1YHO
PO3MIPKOBYBATH, TOPIBHIOBATH ¥ BUCJIOBIIOBATH MPUITYIIICHHS, TOBOJAUTH U
3arepevyBaTH, BCTAHOBIIOBATH HOBI 3B’ SI3KU M1 3HaHHAMH, IEPEHOCUTH
HOBI 3HAHHS ¥ YMIHHSI B HOB1 CUTYaIlii.
> BHXOBHA:
v BUXOBYBATH B Y4HIB IIaTPIOTUYHICTH HAIIOJIETIMBICT, IPALLOBUTICTH,
CaAMOCTIMHICTh, BMIHHS BUATHCS;
v/ 3aliKaBUTH 10 BUBUEHHS XiMil, K [[IKaBOI TEOPETUUHOI,
EKCIIEPUMEHTAIILHOI Ta IIPUKIIAIHOI HAYKH.
THII YPOKY: KOMOIHOBAaHUN YpOK.
OuikyBaHi pe3yabTaTH: OCOOUCTICHI: 320X0UEHHS YYHIB 10 TOAAJIBIIOTO
CaMOBJIOCKOHAJIGHHS B Tally31 CIIPUSHHS YCB1IOMJICHHIO CBOiX 37[10HOCTEHH,
PO3BUTKY MM13HABAJIBLHOTO THTEPECY.
Y4Hi IOBHHHI:
v/ XapakTepH3yBaTh CIIOCOOH OJIepKaHHs CKJIaJl, BAACTHBOCTI MHUJIA;
v’ 3Hatu cepu 3aCTOCYBAHHS MUJIA;
v’ NOSACHIOBATH MMIHY Jif0 MUJIA.
KAIOYOBi MOHATTA Ta TEPMiHH ypPOKY. XupH, BUIll KApOOHOBI KHCIOTH
(BKK), cuntetnuni mutini 3acoou (CM3).
IIpoBimHa imes: opraHizailis HaBYAIbHO-TTI3HABAILHOI JISUTEHOCTI Yepe3
aKTUBHI METOJIM HAaBYAHHS, KEPIBHUIITBO HABYAIILHUMH JIIMH YYHIB Ta
CIIOHYKaHHS 1X /10 BUKOHAHHS PI3HUX BUIIB 3aBJaHb Ta 3/[1HCHCHHS
CaMOKOHTPOJIIO, CAMOOITIHFOBAHHS, HABUAJIbHI JTOCTIHKCHHS.
MixxnpeameTHi 3B’A3KH: iHPOpMaliliHi TEXHOJOTII — Mpe3eHTaIlis,
€KOJIOT151,010JI0Tisl Ta CaHITapisl Ta TirieHa,MaTepiago3HaBCTBO.



OOAamHAHHS: 3pa3Ku MUJIA | MUMHKUX 3aC00iB, KAPTKU-3aBIaHH,0LIHOYH]
JUCTH JI0 YPOKY,MYJIbTUMEIIMHUN TPOCKTOP, HOYTOYK, €KpaH, CIIai/I-
Ipe3eHTallisl 10 YPOKY; BiJI€0, €IEKTPOHHUHN MiAPYYHUK.

X1 YPOKY

I. OpraHizauidiHuH eTar.
+ IIpUBiTaHHS;
% IIepeBipKa HasABHOCTI yYHIB, iX TOTOBHICTE 10 YPOKY;
% CTBOPEHHS MO3UTHBHOIO EMOLIIHHOrO HACTPOIO (C1atio 2):

Po3zMuHKa:
Jloriuna BrpaBa «IloctaB Ha MicIie»
CraazmiTh AeBi3 yPOKY i3 pO3CHIIaHHX CAIB: BUNTH, 100pe, 3HATH, XTO,
BC€E, X0U€, TOTO.
BignoBiab:

\

_,\ CBohpc imozo Duuini,
/ ” (@
[l (o)
1ino xoue hee _JHanu
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II. IlepeBipkxa AOMALUIHHOI'O 3aBAAHHS.

®pouTanbHe onutyBaHHs «Mikpodon» (craito 3-4):

3aBaaHHA YPB
1. flka 3aranpHa Ha3Ba 2. flke 3actepexeHHs BianoBigae |I piBeHB
MOOYTOBUX XIMIiKaTiB,II0 MIKTOTpami:
BUKOPUCTOBYIOTH JJIS
O00pOTHOU 3 TpU3yHAMHU a) He minsiite KoHnTeitHep AJist
K1 THUKAMU. 30epiranHs ximikary!;
a) repOinuay, 0) He 3mimyiite 3 iHIMuM#
0) MeCTUIUIN; MpOAyKTaMH!;
B) 1HCEKTUIIU]IH; B) bepexits Big mitei!;
I') 3001IHUIH. r) He koBraiite.
3.JlonoBHITH KBITKY HEAOCTAIOYH MU Il piBeHB
ejleMeHTaMu (MaJroHOK 1)
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III. AKkTyaAi3alia i KOpekiisa OIOPHHX 3HaHBb. (C1aiod 5):

[lepm HiXk MU TIepeiieMO 70 BHUBYEHHS HOBOI TeMH, MPHUTaJaeMo, IO TakKe
xupu. [IpoBegeMo po3ymoBy po3MuHKy. JlaiiTe BIAMOBIAI «Tak» YU «HI».

Maitme 6i0noeidi «mak» uu «Hi».
Ilo3naswiu «max» +,a «Hi» -

Uy MOXHA CKa3aTH, 0 KUPH — II€ ecTepu?

Bci pocnunHi kupu piiaki?

Bci TtBapunHI Kupu TBepal ?

XKupu — e npoayktu ecteprdikaiii 0JHOATOMHHUX CIUPTIB 1 BUIIMX KapOOHOBHUX
KHUCJIOT?

Omi YTBOPIOIOTHCA TPHOXATOMHHM CIIMPTOM T HiHGpOJIOM 1 HEHACUUYCHUMH
BUIITMMH Kap6OHOBI/IMI/I KHCJIOTaMu?

TBapuHH1 XHMpU T J1€10 (PEPMEHTIB JIEriie PO3UIEIIIOITECA 1 3aCBOIOIOTHCA
OpraHi3MOM HIX POCIHHHI XUPH ?

XKupu - 1e miHHUN Xap4yoBHM MPOAYKT?

8. | Kupu HailOuiblIe cepel XapuOBHX PEUYOBMH 3a0€3MEuUylOTh OpPraHi3M EHEpriero?

9. |3aBasku Kupam B OpPraHi3Mi Kpamie 3acBOIOIOThCS BiTaminu A 1 J1?

Kupu mianarTees Tiapoizy?

BI4NOBIAb: 1 71 8] 9

3a nmpaBUJIbHO BUKOHAHE 3aBJaHHs: 4 0.

Ilpasunwvhi eionogioi!!!

JRACA
3

3podimb nepexpecHy nepesipKy 3 cycioom 3a napmaoio.
(craiio 6)



[aitme 6i0noeidi «mak» uu «Hi».
Ho3naswiu «max» +,a «Hi» -

Uu MOKHA CKa3aTH, M0 KUPHU — II€ €CTEPH?

Bci pocnunHl kupu piaki?

Bci TBapuHHI kupu TBep/l ?

Kupu — e npoaykTH ectepudikaiii 0JJHOATOMHUX CIUPTIB 1 BUIIMX KapOOHOBHX
KHCJIOT?

Omi YTBOPIOIOTHCA TPHOXATOMHHM CIIMPTOM T HiI_IepOJ'IOM 1 HEHACUYCHUMH
BUIIIMMH Kap6OHOBI/IMI/I KHCJIOTaMu?

TBapuHH1 XHpU T J1€0 (HEPMEHTIB JIETIe PO3IICTUTIOITECA 1 3aCBOIOIOTHCS
OpraHi3MOM HIX POCIHMHHI XUPH ?

XKupu - ne HiHHUN XapyoBHM MNPOAYKT?

8. | Kupu HailOutblIE cepel XapyOBHX PEUOBHMH 3a0€3MEUyIOTh OpraHi3M €Heprier?

9. |3aBasku Kupam B OpraHi3Mi Kpalie 3acBOIOIOThCS BiTaminu A 1 1?

Kupu mianarThes TiApoIIizy?

BIANOBIAb: o ofpopal sl 6] 7] s] o0l

Bci pazoM 00roBoprol0Th MOMUJIKA

IV. MoTHBalLia HaBYaAbHOI AiSABHOCTI yYHiB.

Bukiaanau. J{is toro, mo6 BU3HAYUTH MPOOIIEMY, SIKY HAM ChOTO/IHI HAICKUTh
BUPILIUTH, MPONOHYIO MOJUBUTUCA (DparMEHT BIJOMOTO MYJIbTUILIIKALIMHOTO
bubMy «Muiioaip».

R
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Bukiaaau. Sky npoGiemy 3adinae qanuit MyabTdiapm?

BignoBiab: [Ipobiemy OpyaHuX pyK, BiZIMUBaHHS OPY/Iy.

Buxkaanau. I sxuii 3aci6 BupilneHHs gaHoi npo6IeMu POIOHYIOTH aBTOPHU?
BinmoBiab: Muio.

BukJianau. 1s pedosuna i Oyme CayKUTH 00'€KTOM CHOTOIHIIITHBOTO

JOCITi IKSHHSI.

V. [IoBinoMAEeHHSI TEeMH, METH, 3aBAaHb YPOKY. (caanz 7)

Bukiagau. Tema Hamoro ypoky «Muito, HOTO CKJIa1, MUHA JTisi».
OTxe, aBTOPU MPONOHYIOTh BUPIIIUTH MpoOiIeMy OpyAHHUX pyK 3aco0aMu
~,  wwuia. lI[o6 po3B’s3atu 1o pobiieMy, HaM HEOOX1THO 3HANTH BIJMIOBI/II HA
) TaKl NUTaHH:: SIke mpoOIeMHe NUTaHHS TyT BUHUKae? YoMy MUIIO MU€?

ITnan ypoxy (caaiin 8)

1.Icmopist 6BUHUKHEHHSI MUWla Mma ‘
HO6i MUunvHi eidkpummsi. jl

2. Muno, tio2o cknao, Muura oist.

3.Muno e ycHiu HapooHil meopuocmi.

~’

VI. CnpuliMaHHsI i IIepBHHHE YCBiOMAEHHS
HOBOI'O MaTepiaay.

l l 1.IcTOpia BHHHKHEHHSI MHAA Ta HOBi MHABHI
BiAKpHTTSA.
BunepeaxyBaAbHe 3aBAAHHS. [[0BiJOMICHHS 3 IPE3CHTAIIIEIO YUHIB
Ha temy: «IcTOpii BHHHKHEHHSI MHAA Ta HOBiI MHABHIi
BiAKPHTTS.».



&)

o)

IToeidomneHHst yuHst ma npezeHmayiss Ha memy: «Icmopist UHUKHEHHSL
Muna ma Hoei MunvHi eidKpummsi.».

~ 4 1

«lcmopin BUHUKHEHHA Muna ma Hosi
MunbHi 8ioKpumma.»

§ V-

) | cuoix xasamis Tpu Munosapu. Pemecno ue
6yno He 3 nerkux. Cabxe AnoBMYS,
CBuHAUC a60 GapaHAUe CAno HEOBXIAHO
6yno nonpiGHMTM 4 BapUTK Ha CnaGKomy
BOCHI UINWX MATL ANIB, AOARIONM Cink |

| notim pisanw Ha wwmaTkw. Toal X AK
GMPOBKNY NOMANY BHKOPHCTOBYBATH it

I IcTopuuni nam'smkw saceiguylors, wo
WS 5 17831785 pp. Tpu Kynouski
MunosapHi AlAnK B YepwirisceKomy
HamicHWUTBI, a B KiKui CTORITTA TaKi
«3aBoAw» yn B MonTaschxii |
TapiACLKX ryGOpHIAX.

aif foc
g |t ﬁ Konw % nouanacs icropis
|

=
£ Tounwx BIROMOCTOR MM HO MACMO, ane,
r
il er Kax y Mbs
i, *
> b MunoBapHio.

BUPOGRATH TyaneTHe MUNO NOWANK A
8 Nopuiiit usepTi MMHyROro

| npocToro muna. AnA uLoro #oro
xpuwnnm, aslul npommeanm s
UepEOHOMY BMHI A BADHNK B
minMux Tasax, noctinmo
nomiwyloun Bapeso nepes'aHMMu
nonarkamu. Mlia Yac sapinKm
RORABANM FIPKUA MUTAANL, Ginki

Komnu x mouanacs icTopis yKpaiHChKOTO MUJIOBApiHHS?
ToYHUX BIIOMOCTEH MU HE MaEMO, ajie, MOXKIJIMBO, Ha IIe
3alMTaHHS BIIMOBICTH JAaBHS XPOHiKa, 1€ 3a3HAYaI0CH,
1o 1ie B 1980-x pokax y JIbBOB1 BipMeHHH AMip MaB
MICHKY JIa3HIO 1 PU HI — BJIaCHY MHJIOBAPHIO.

Jlo namux 4aciB i3 XVII ct. 36epircst oguH 3 nmepmux
penenTiB npuroTyBanHs muia. B onnomy Kuesi Ha Toi
Yac YakiIyBajH 01711 CBOIX Ka3aHIB TPH MUJIOBApH.
Pemecio e 6yio He 3 gerkux. CBixKe sUIOBUYE, CBUHSYE
abo OGapaHsye cajio HeoOXiHO OyI0 MOAPIOHUTH i
BApUTHU Ha cTaOKOMY BOTHI IIUTHX I’ ATh JIHIB, 10JAI0UN
ciab 1 momit. [licist boro Macy po3kiaiaiy Ha Tak 3BaHe
TBOPHJIO, IaBaJId BUCTUTHYTH, MOTIM pi3ai HA IMATKU.
Toni K sIK CUPOBHUHY MOYaJIH BUKOPUCTOBYBATH 1

KOpOB’ 1Y€ MacJo.

IcTopuuHi mam’ATKH 3aCBIT4YIOTh, 1110 B 1783-1785 pp.
TPH KYTENbKI MUJIOBAPHI Jisik B UepHITiBCbKOMY
HaMICHUIITBI, & B KIHIII CTOITTS TakKi «3aBOAM» OyJiu B
[TonraBebkiit 1 TaBpificbKUX TyOEpHIsX.

Bupo6natu TyaneTHe MUIIO IMOYaIH B MEPILii YBEpTi
MHUHYJIOTO CTOMTTS. OTpUMyBajIu HOro HUISIXOM
MOJIIMIIEHHS! «OCHOBUY» MpOCTOro Muia. s uporo ioro
KPHILWIH, ABI4l IPOMUBAIM B YePBOHOMY BHHI i BapuiIH
B Mi/IHMX Ta3aX, MOCTIMHO MOMIIIYIOYH BapUBO
nepeB’stHUMHU JonaTkamu. [1ig yac BapiHHA JoJaBaIu
TipKUi MUTANb, 01T JIBOISHUK, JIUMOHHY 1epy 1
MiJIJTUBAIA POXKEBY BOJy. [3 cyminri, He narouu i
MOBHICTIO BUCTUTHYTH, BaJSUTM KPYTJISABI, HAIAl0UH M
pi3HOMaHITHOI (popMH.

Jlo 1845-1848 pp. musnoBapHa MpOMHUCTOBICTh YKpaiHU
Oyna npezactasnena 109 3aBogamu. 3pa3ku yKpaiHCHKOTO
MUJIa MOCUTN MIOMITHE Miciie Ha BeepociiichKiii BUCTaBIII,
o poxoauia B Kuesi 1913 p.

J

3a mikaBy, 3MiCTOBHY IIPE3EHTAIII0 Ta MOBITOMIICHHS: Big 9 mo 12 Gautis.
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‘ 2. Muno, iio20 cknaod, muiiHa Ois.

\ Byodoea,cknad.

,‘ l Bukiaga4y. Muio — 1ie coJti JyKHHX METaTiB i BUIUX KapOOHOBHX KHCIIOT i3

KipkicTio atomiB Kap6ony B anioni Big 10 1o 20. HaTpiesi coumi € TBepanuMu
pedoBHHAMH, a KaniiHi — piquramu. (Cratio 9).

Mooenv Hampiu cmeapamy.

e’ e, ory e e ol e ol oo™ NE
Hozo ¢popmyna Ci17H35COONa.

Hatpiit cTeapat - me 6iyia TBepJia peuoOBHHA TeMIIepaTypa IUIaBJICHHS SKOTO 245-
255°C.

HdobyeanHs,enacmueocmi,muiiHa 0is ma
sacmocyeanHst muna. (Cnaio 10).

1.IIpu 20piHHIi Muna ymeoproromuscsl 8y2leKucaui 2as ,eo00a
ma MmiHepanvHa Cinb, WO YCKAAOHIOE€ hnodanvuwluii Xxio
npouecy. Takx, sAKWO noeHicmro okxkucaumu Hampiiu

cmeapam , mo ymeoproemocst CO2, H20 i NazCOs.
2C,,;H;,COONa + 520, — 35C0, + 35H,0 + Na,CO,

Opnak, y pealbHUX YMOBax He Bech KapOoH ,I110 MICTUTHCSI B MIJTI,lIPOPEATYE 3
KHCHEM, 1 CIIOCTEPITra€ThCsl BUIJICHHS BYIJICLIO Y BUTJISII Caxl.

Muno ecmynae e peaxKuiro ooMminy 3 Kucromamu i
conswmu. (Cnano 11).



C,,H,.COONa + HCI — C,,H,.COOH| + NaCl

2C,,H;sCOONa + CuS0, — (C,,H;sCOO), Cu| + Na,SO,

VY nmepuriif peakiiii yTBOPIOE€TbCS HEPO3UMHHA Y BOJII KUCIIOTa, a y IPYTiid —
HEPO3YMHHA Y BOJI1 C1JIb KApOOHOBOI KUCJIOTH.
Ax cine, ymeopeHa cnadKor0 KUCIOMOI0 Ma CULbHOO
OCHO0E010, MU0 niddaemucs 2i0poni3y i 020 po3uuH
MAE NYNHY peaKrKuyiro.

A 3apa3 nmeperasHeMoO OOCAin.

Monekyna muna mae noisipauit kiHerrb COONa 1 HenoJisipHU# paaukal, 1Mo
MmictuTh 12-18 aromiB Kap6ony. [lonsipauii KiHelb poO3YMHEHUH Y BOJI, a
HenousipHuid y sxxupi (opymi). [logibne po3unHsieTses y moaioHoMy. Mosekynu
MUJIa OPIEHTYIOTHCS BYTJIEBOJHEBUMH PaUKaIaMU JI0 KUPY, a TOJIIPHUMU
KIHISIMU - JI0 BOJU. Y PE3yJIbTaTi bOT0 KOYKHA YACTHHKA KUPY OTOUYETHCS
10HHOIO 00O0JIOHKOIO, [0 PO3YUHSETHCS Y BOJI1. Y TBOPIOETHCS EMYJIbCIS XKUPY Y
BO/I1. Jlami skup pa3oM 3 MUJIOM BHIAIISIETHCS 3MUBAHHSIM.

Auwe Ha pyberxxi 18-19 cmonime 6yna eusieneHa
xXimiuHa npupooda >kupie i eHeceHa SICHIicCMb Yy peaKxuiro
{XHb020 OMUWIEHHSL.

HacTynmHHH mocaiz.




1779 poky mBeacekmii ximik [1leene mokazas ,I0 i1 Yac B3a€EMO/Ii1 OJIMBKOBOT
oJIii 3 TUTFOMOYM OKCHJIOM 1 BOJIOIO YTBOPIOETHCS COJIO/IKA 1 PO3UYMHHA Y BOI1
peuyoBrHA. BupimansHuil KpOK Ha IUIAXY BUBUCHHS XIMIYHOIT IPUPOJIN KUPIB
3pobuB ¢panity3bkuii xiMik [lleBpens. Bin BiikpuB cTeapuHOBY,HaIBMITUHOBY 1
OJIETHOBY KHCJIOTH, SIK IPOAYKTH PO3KJIy JKUPIB i Yac IXHHOTO OMUJICHHSI
BOZ010 1 Jiyramu. CoJloIKy pedoBHUHY, 5Ky oAepkaB llleerne, [lleBpens Ha3BaB
TIIEPUHOM.

Mutina 0ist muna — cxnaguuii ¢isuko-xiMiunmii mporec. MHIO €
MOCEPETHUKOM MiX TMOJSIPHUMH MOJIEKYJIaMH BOJH 1 HEMOJSPHUMH YaCTOYKAMHU
Opyay, HEpO3YMHHOTO Y BOJII. SIKIIO MO3HAYNUTH BYTJICBOAHEBUHN pagukall OyKBOIO
R, To cxiaa muia Bupaxaetbesa popmynoro R—COONa.

» IIpu nosicHeHHI MaTepiajly BAKOPUCTOBYIO €JIEKTPOHHUM MIAPYYHUK
e e =

BOJA BE3MWAA | [ Bsogasmunom

3a ximluHol npupoaolo Muno (R—COONa) — ue cinb, HoHHa
cnonyka. Kpit nonspHol wactuuu —COO-Na* soHa MicTUTe
HenonapHy rpyny —R, 40 CKAaay AKOI MOXYTs BXOAWTH B 12
£0 17 atomis Kap6oHy.

Mpuknaa nosepxHi, KoMaxa TPUMaETbCs Ha MOBEPXHi BOAN Mg 4ac MHTTA MONEKy/N MUAa OPIEHTYIOTLCA Ha 3a6pyAHeHiit

10 He 3MOYYETLCS BOAOK 3aBAsKK edeKTy NOBEPXHEBOrO HaTAry nosepxHi Tak, WO NONSPHI rPynK 3BepHEHi [0 NOMSPHUX

MOfieKyn BOAM, @ HenonspHi Byrnesogesi rpynu — g0

MuitHa pis Muna — ue cknagHuii disuko-xiMiukmii npouec. LWo6 3'acysat iforo cyTs, | HeNnonApHMX 4actouok 6pyay. OCTaWHi Hibu notpannsioms

3BEpPHEMOCs [0 BifoMoro BaM 3 Kkypcy i3nkv siBulla NOBEPXHEBOro HaTary. fKUo piavHa B OTOYEHHA MONEKYN MMNa | Nerko 3MWBAIOTBCA 3 NoBepXHi
B3aEMOAIE i3 MOBEPXHEI0 Ta PO3TIKAETLCA MO Hill — BiAGYBAETLCA 3MOYYBaHHA NOBEPXHI PiAMHOI. BOAOK.

SIKWO X BOHa 36MUPaETLCs B KYNbKY, TO KaXyTb, WO PiAMHa He 3MOuye MoBepxHIo. YacTouku G6pyay
i BoAa MaloTh pisHy XIMIYHY npupoay: BoAa — MonsipHa cnonyka, wactouku 6pyay (xupy),
AIK NpaBuno, HenonsipHi. Boga X He 3Mouye, ODke, 6pPyA He 3MUBAETLCA. NS NOMINWEHHs

3MOUYBAHHA  BMKODUCTOBYIOTb ~ PEUOBMHM-TIOCEPEAHMKM, Taki sk  Mwmo. Momekynu Muna d
PO3MiLLYIOTLCS MiX MONAPHUMM MONEKY/IaMU BOAM | HEMOMAPHUMU YacTouKaMu 6pyay | TUM camum
NONEriuyioTh 3MO4YBaHHs iX BOAOIO.

© TOB «Komnanisn CMIT» -1 L © TOB «Komnanin CMIT» -g— 1 -—r—-

3a ximiuHor0 NPUpPoOor0 MUNO — 1€ Cilb, oHHA cronyka. Ilixg yac
MUTTSI MOJIEKYJIM MHJIa TaK OPIEHTYIOThCA Ha 3a0pyJHEH1M MOBEPXHI, 10 MOJSPHI
Ipynu 3BEpHEHI J0 TOJIAPHUX MOJEKYJI BOJW, a HEMOJSIPHI BYIJIEBOJIHEBI
paguKkamd — 10 HENOJSpPHUX YacTok Opymny. OcTaHHI HIOM MOTPAIUISIIOTH B
OTOYEHHS MOJIEKYJI MUJIA 1 JIETKO 3MHUBAIOTHCS 3 TOBEPXHI BOJOIO.

r—|  co—————————— ( W (
BUMA BES MiilA Monekyna soau BOMA 3 MWAOM BUHA BES MAdIA Monekyna soan BOMA 3 MWIIOM
A e A e
H H H 1
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Muiinuii ehekT MuIa 3yMOBIEHUH MpoliecaMu, 110 BiAOYBaIOTHCSA Ha MOBEPXHI

) r—l BOAA BE3 MWIIA ] Monekyna muna BUMA 3 MWIiuM
BOAA BE3 MWIIA Monexkyna muna BULA 3 MWIIOM )
R T — _ s
R—COO-Na* R=COO Na
Q) e
% o™
N R%e O
>
2, o\
2,
°, \‘.
5 \‘. ©
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pO3UHMHY, JIe B 3B 3Ky 31 crienudikoo OyI0BU 30CepEIHKEH] MOJICKYJIN MUJia (TaKi
PEYOBUHU HA3UBAIOTHCS MOBEPXHEBO-aKTUBHUMU — [TAP).

Omuke, ejpexkmueHicme 0ii muliHux 3acobie 3anexums eio
desitkux ¢paxmopie, a came eio0 30amHocmi:

— TMEPEHOCUTH YaCTUHKH Opyay (Bil €JIEKTPOCTATUYHUX B3aEMOMIN MIX
YacTUHKaMHU 3a0pyAHEHHS il MHOI0);

— TOJIPIOHIOBATH YaCTUHKHU 1 PIBHOMIPHO PO3MOJUISATH iX y CKJIAJI MUIOYOTO
cepenoBuIla (BiJ eMyJIbraliiHo1 3JaTHOCT1);

— 3MOYYyBaTH Tija (CHOPHUATH TNPOHUKHCHHIO MHIOYOTO CEPEIOBHINA MiX
YacTUHKaMHU 3a0pyIHIOBava 1 3a0pyIHEHOTO Tija).

TexHoONoO2iUHUU npouyec eu2omoeé’jieHHsi Muia
cxnadaemoscs 3 mpsox OCHO6HUX emanie.

Hepel‘AﬂHeMO TEXHOAOTIYHHH IIPOIleC BHI'OTOBACHHS MHAAQ.

P ¢ e14/1521

(Cnaiid 12).

» IMepwuu eman — 1e oMuiIeHHs. J[0 PI3HUX OJil Ta KUPIB J0AIOTh YT,
BHACIIJIOK YOT'0 YTBOPIOETHCS CYMIIll 3 YUCTOTO MuUJjIa, riinepuny ta 30
B1JICOTKIB Boju. [HOA1 AJ1s1 TOrO, a0U OTPUMATH IO CYyMIII, MUJIO, SIK 1
paHiiiie, BapsITh y KOTJIaX, ajie B OLIbII CydaCHUX MHUJIOBAPHSX ITUM
MIPOIIECOM Kepy€e KOMIT FOTEpU30BaHa CUCTEMA.



» Apyzuu eman — cymika. OuuieHe MUIO MOAal0Th B PO3MHIIOBAIBHY
CYLIKY, /1€ Y BaKyyMi Ta IIPH BUCOKIM TeMIIEpaTypi BOHO NEPETBOPIOETHCS
Ha MaJICHbKI TPaHyJIM 3 BMICTOM BOJIH JHie 12 BiJICOTKIB.

» A Ha mpemubomy, 3aBepIIATEHOMY €Talli MIJIbHI TPaHyJIX 3MIIIYIOTh 3
pI3HMMHU apoMaTU3aTopaMu, OapBHUKAMU Ta 1HIIUMU JT0AATKAMH.

HamnpukiHii Muio Hapi3aroTh KyCOUKaMH abo0 K 3aJIMBAIOTh Y BIATIOBIIHI
dbopmu. Huri GppykToBE Ta pOCIHMHHE TyalleTHE MHIJIO IOCUTH MOIMYJISIPHE,
OCKLJIBKH BBAXKAETHCS, 1[0 BOHO HaTypaJibHE 1 OLIbIII KOPHUCHE.

Ha OCHOBi MIJIa BUTOTOBJISIIOTH MHIOHi Ta KOCMETHUHi 3aco6u. Moro

BUKOPUCTOBYIOTh TPU 0OPOOIII TKAHHH, ISl J0OYBaHHSI BUOYXOBUX Ta

CcaM03aliMUCTUX PEYOBUH, IIPU BUPOOHUIITBI PI3HOMaHITHUX (apo.
3aBmaHHsa y4HAM. BukopucroByrouu iHpopmamiiiti IucTy (104aTtok 1) 1

PO3IaTKOBHI MaTepiai, y4HI BAKOHYIOTh HACTYITHI 3aBAaHHS. (criaio 13):
1.3anmOBHHTH TaOAHIIIO.
Tabnuus

Crxnad muna

I'ocnoodapcvke muno Tyanemne muno

JTOJATOK 1
Ingpopmauiunuic nucm

TeapuHHi Hcupu - 1yxe [iHHA CHPOBHHA MUJIOBAPHOI rajiy3i MPOMHUCIIOBOCTI.
Bonu mictath 10 40% HacHUYEHUX KUPHUX KUCIIOT.

CHUHTETHYHI XUPHI KHUCJIOTH OTPUMYIOTh 3 napadiHy HapTH KaTaIITUHYHUM
OKHUCJICHHSIM KHUCHEM MOBITPA :



JIOJJATOK 1
Ingpopmauiunuic nucm

CH3(CH2)»CH>-CH>(CH:).CH;s + 2,502, = CH3(CH2)»COOH + CH3(CH2).COOH + H>0.

[Tpu BUpOOHUIITBI MUJIAa BUKOPUCTOBYIOTH AB1 (PaKIii: C10-C16 1 C17~Cao.
VY rocnogapcbkoMy MIIII CHHTETHYHUX KucTIoT 35-40%.

VY BUpPOOHHUIITBI MUJIa BUKOPUCTOBYIOTh KaHi1()0Ib, IO OTPUMYETHCS MPU
nepepoOiri )KUBHUII XBOUHKX JiepeB. Kaniomnb ckinamaeTses 3 CyMillli CMIJTbHUX
KHCIIOT, 110 MICTSITh B JIaHI[031 0Ju3bK0 20 BYTJICIIEBUX aTOMIB. Y pelENnTypy
roCroAapchbkoro Muia BBOASTh 12-15% kanidosb Bl MacH >KUPHUX KUCIIOT, a B
pelenTypy TyajeTHoro muia - He oubiie 10%. Beenenns kaHigosi poOUTs MUIIO
M'SIKHM 1 JIATIKHAM.

Bwmict Boau B rociogapcbkoMy Mudii gocsirae 30%, a B TyalleTHOMY 3HUXKY€EThCS
10 12%. Jlo ckiagy Muiia BBOIAATH napdyMepHi apoMaTt, BUAOUIIOBaYH,
OapBHUKHK.  XOPOII COPTU TyaJIETHOTO MUJa MICTITh A0 50% HaTypaibHO1
KOKOCOBO1 200 MajbMOBOi 0111, sika 100pe pO3UUHSETHCS B XOJIOAHIN BOI 1
XapaKTEPU3YEThCSI BUCOKUM IMHO YTBOPEHHSM.

J11st MOMIMIIIEHHST XapaKTePUCTUK TOCTIOIaPCHKOTO 1 TyaJIeTHOTO MHUJIA, a TAKOXK
JUTSL HOTO 3/ICTIICBIICHHS B HHOT'O BBOJISTH HAIMIOBHIOBAYIB. [0 HUX BiTHOCATHCS

HATPIEBI COJII, Ka3eiH 1 KpoxMalib. Ka3eiH 1 KpoXMalib BUKOPUCTOBYIOTHCS JUISI TITHO

YTBOPEHHS 1 CTIMKOCTI MiHU. OCHOBHMM HallOBHIOBAYEM TYaJ€THOTO MHJIA €

CalOHiH, IO OTPUMYETHCSI BUITYTOBYBAHHSIM JCSKUX POCIIHH.

[Tpu npanHi O1TU3HU B )KOPCTKIN BOJI, 1110 MICTUTh 10HH KaJIbIIIO 1 MarHito,
BUTpaTa MUJIA MABUINYETHCS Ha 25-30%. Manopo3uuHH1 COJTi KAJIBIIO 1 MAarHiio
OC1/Iaf0Th Ha TKaHWHI, POOJISTYH 11 Tpy00I0, MEHII €JIACTUYHOT0, OJISKIIOL0,
3HIDKYIOTD i1 MIITHICTb.

JI1st yCYHEeHHS IIK1JIMBUX HACHIAKIB )KOPCTKOI BOJM B MUJIO BBOSTh

nexaokcorpudocdar (V) narpiro Na;P,0,,. lonn P;0,,° 38'13y10Th i0HHI
KaJIBII0 1 MarHito B MillHI HEpO3UMHHI 3'€JHaHHs. [10 CyTi BOHM rparOTh pojib

ITOM'SIKIITyBa4ya BOJIH.



3. Muno e ycHiii HapoOHili meopuocmi.

Bukiaagady. «Mwio B ycHifi HapoIHiii TBOPUYOCTI», 30KpeMa IpPUKa3Kax Ta
NPUCTIB’IX», AN BUCHOBKY, IO YKpaiHCHKUI HApOJ, HAIll Mpanrypu 37aBHA
CIIABUJIMCS OXAMHICTIO, YUCTOIJIOTHICTIO 1 y BIJHOIICHH] J0 OCEIN, B SAKIA KUJIH, 1
JI0 01Ty, 00 MEepeBaXKHO I1e OyB O1IMH JUISTHUN OJAT 13 MPOCTOr0 rpy0o0ro mojioTHa
a00 TOHKOI PoOOTH, 03400JEHNN BUIIMBKOK; 1 10 CBOEI 30BHIMIHOCTI (00IMYYs,
pYK, Bosioccst). JliBodi KOocH — Iie HalyapiBHiIIa IpUKpaca AiBo4yoi Bpoau. Tomy 1
3HaAWIIA 115 TeMa Bi1oOpakeHHS Y (DOTBKIOPI.

Murio cipe, Tak MH€E O1J10.

Kpanene Muio mBuaKo 3MUITIOE.

BopoHi 1 Mr10 HEe TOMOXKe — BCe YopHa Oy/Ie.
[IpomiHsB IMIIO HA MUJIO.

He nmomoske maHi Musiio, KoJid 4OpHa, SIK KaJIUJI0.
Moro MuIto ronuio, a Mosi i GpuTBa He Gepe.

He nmomoske Hi MHIIO, HI BOJIa, KOJIU Taka BPO/Ia.
He B K0HI1ii BOJII MUJIO PO3ITYCTUTHCS.

VVVVVVVYVY

"Minsti muio Ha mwio", "MunbHa omnepa", "llluto HamunuTu!" ... CKUIBKU pa3iB
MU 9yJu 200 caMi BXKMBAJIH 111 BUpa3u. A 3BIJIKM BOHM B3suuca? | mpu yomy TyT
musio? Lo mie 1ikaBoro noB’s3aHo 3 TAKUM 3BUYHUM HAM MPEIMETOM?

[I{o6 nerko 1 aKkypaTHO MPOKOJIOTH LIKIPY MIUJIOM, B CTAPOBUHY JAOBOJIUIOCS HOTO
HaMaJoBaTH, TOMY BOHO SIK IIPaBUJIO OYyJI0O TPOXH 3aipKaBLIUM, HIOPCTKUM. Tomy
IMOMIHATH IIMJIO0 Ha MHJIO O3HA4Ya€ MOMIHATH OJHE HEoOXiJgHE Ha 1HIIE, TOOTO
3MIUCHUTH O€3TTy3/1y TPAHCAKIIIIO: MPAIFOBATH-TO BCE OJJHO HE MOYKHA.

Bupasz «HaMuIuTH 1MIMI0» B YKPaiHCHKIN MOBI 03HA4Ya€ KOTOCh 00JIasATH, MOOUTH,
nokapaTu. B SMOHCBHKIM MOB1 - IIe O3Ha4ya€ BH3HATH CBOIO HEMPaBOTY 1 OyTH
TOTOBUM CIIOKYTYBATH il I[IHOO CBOTO KUTTS.

VII. Y3azanvHeHHst i cucmemamu3ayist 3HAHU,
3acmocyeaHHsl IX Yy pi3HUxX cumyauyisx.

PoboTa B MaAHX rpymnax.

3anumaHHsa 00 yuHie: Ximiuna eixmopuna
«Canon kpacu» (cnaiio 14,15).
Kapmxa ona 2pynu Nel

3asoannal. Y cmapooasnix peuenmax O0na OYUWEHHA WKIpU 00aUYYA
DPEKOMEHOYIOMb 3ACMOCO8Y8AMU BUCIBKU, AKI MICMAMb Kepamoaimuiuti pepmenmu.
Ak, Ha eauty OyMKy, ehekmueHiuie KOPUCHLYSAMUCA UUM CMAPOOAGHIM HAPOOHUM
3acobom: posmiwiamu 6 menuiil 600i Ui HaAHeCMU HA 00aUYYA aAbO CHOYAMKY

3aeapumu OKDOROM i MINbKU NIC/IA U020 HAHOCUMU HA WKIDY?




Kapmxa ona 2pynu Ne2

3aeoanns 2. Bupaz «cypmumu oposuy, «Hacypmieni o6poeu» HaneeHo 3yCmpiecs
6am y KHU2AX, WO ORUCYIOMb HCUMMA O0B0PAHCHMIEA Ul APUCHMOKPAMIT MUHYIUX

cmonime. Ak 6u oymaeme, 36i0Ku noxooams yi eucioeu?

Kapmxa ona 2pynu Ne3

3asoannsa 3. Jlak ona nicmie nezuie 6cb020 UOANUMU 3A 0ONOMO20I0 AUEMOHY A00
MAaKux OP2aHivHUuX PO3UUHHUKIE, AK MOJIYOJ, emuiemanoam, oymunemanoam. Oonak
napgymepno-Kocmemuyna 2aay3b RPOMUCIO060CHI GUNYCKAE DPIZHOMAHIMHI PIOUHU U
nacmu 014 3HAMMA J1AKY, WO MICMAmMb, KPiM PO3UUHHUKIE, MAKOMC HCUD MA 80CKY, i
Kocmemonou paoamep KOpUcmyeamucsa came MaKumMu 3acodamu, a He YUCHMUMU
po3uunHukamu. AK eu Mmodxceme ue RNOACHUMU, 3HAIOYU CKAAO | 61ACHMUEOCHI

Kepamuny?

Kapmxa ona 2pynu Ne4

3aséoanna 4. Cnuparwuuce Ha 3HAHHA NPO 61ACMUBOCHI KEPAMUHY, 3anPONOHYme
0i€euil KOMHOHEHM, AKUI MOMNCHA GKIAIOUUMU 00 CKIA0y Kpemy 0714 3MIYHEeHHA Hicmie
(okpim scupie)?

Ilioka3ka: ananoziuni npenapamu UKOpUCmMogyIonms y 0a163amax-onoaicKyeauax

015 oaioccs. 7

3a epynosy, meopuy pobomy xomaroa ompumye 8io [ 00 9 6.
Koorcna epyna, no-uepsi, 062060opioe c6o€ 3a60anHs, iHWI 3a0al0mMb 3aNUMAHHS

ma npuiMarms y4acms y OUCK)CIi.

» 3anoeHime oUiHOUHUU UuCM

OuiHOYHUI JIUCT YPOKY

Ha Temy: «MHAO, HOrO CKAaZA, MHHHA Ois.»



Ne 3micT poboTH Max ouninka | Camoouninka Ouinka
3/m 3a 3aB/IaHHA BHKJIaJa4ya
1. DpoHTAJIbHE ONMUTYBAHHS 7 6.(0,7 3a

«Mikpodon» KO)KHe)
2. JaiiTe Bimmomiai «rax» 4 0. (0,7 3a

4 «Hi» KOKHe)
3. IMoBinomJieHHs1 YUHS Ta 90.-120.

Npe3eHTalis HA TeMy:
«IlcTropiss BHUHMKHEHHS
MMJIA TA HOBI MHJILHI
BIIKPUTTSL.Y.

4. Pobora B rpymi 76.-906.

VIII. I[IoBiZOMAEHHS AOMAIIHLOI'O 3aBAAHHSA.

=> I - II piBeHb. BuBuntu Temy «Mwuito, Horo ckjaI, MAIWHA JTisL.»
[Migpyunuk Ximist 11 knac (piBeHb cTanaapty)naparpad 18,10 CHHTETUYHUX
MUMHHX 32C001B.

=> II - III piBeHB.

Cknactu KpocBopA Ha TeMy « Muuia,ioro ckiiajg MUHA
TS0y
(10-15 cniB)
=> III - IV piBeHb.
TBopue 3aBHaHHS: 3alPOTIOHYBATH CIIOCIO OJIEp>KaHHS

(3 BIMIOBITHUMU PIBHSHHSIMH PEaKIiii) Muia 3 HaQTH.

3ranaiite dhpaxiii HaQTH.
IX. [Tiobummasa nidcymkie ypoxy ma pednexcis.

» InmepaxmueHuii memoo «IIpec» (cnaiio 16)

v A eearkaro, wio ... (8UC/N08IMb C80I0 OYMKY, NOSICHIMDb, Y
YoMy nossieae 8aulL no2as0).

vV o.... momy, wo... (Haeedimbv NpuuuHy nosieu uiei OYymru,
mobmo Ha UoMYy IPYHMYyromMsucst 00KA3U HA NIOMPUMKY 8AULOT
no3uuyii).

v ... Hanpukxnaod... (Hasedimv axkmu, SKi 0eMOHCMPYOMb
gawi 00KaA3U, 60HU NIOCU/ISIMb 8AULY NO3UYILIO).

v Onuke (momy), 1 eearxcaro... (Y3aazaibHims Ce010 OYMKY,
3pobimb BUCHOB0K NpPO me, ulo HeobxioHo pobumu; mobmo, ye €
3AKNUK NPUUHAMU 8AULY NO3UYILIO).
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IIpe3zeHTania mo ypoxy Ne24

Tlcaxonoriuna HACTAHOBA

Ckaagith 1eBi3 YPOKY i3 po3cHIAHAX CTiB:
| BumTH, 106pe, 3HATH, XTO, BCe, Xoue, TOFO.

/4_"'9 J

e

(Boh]'x oz’ ﬁmmu, ~
xifto voue Tee - Qi >

=

MepesipKa AOMaLLHbOrO 3aBAAHHA

h

1. Slka 3araibHAa HA3BA NOGYTOBHX XiMiKatis,mo
s O 0 31

a) repoinmn;

0) mecTHIMIN;
B) iHCEKTHIIAN;
T) 300UIIH. m
2. ke s
a) He ulnhe KoHTeiiHep 115 )6cplnmu ximikary!;

0) He Iy 3 iHIEME O

B) Bepexirs Bin xiveif!;

1) He koBraiite.

7.7Kupn - ne niwani xapuosnii mpoaykr?
8.7Kupn maiiditbme cepel XapuoBHX pevoBHH
3abe3neuyioTh Opramism emeprieio?

9. 3aBIAKH KAPAM B Oprami3Mi Kpame 3acBolIThHCS
pitamiam A1 J[?

/ 10. Kupn ninianoTbes riipoaisy?

o IAb: P Y B B ) ) ) ) Y
= '
g ~
Veazalll T e el
: 7 d nc
Omoeidilll 2 ) | e ) s s e e

<

Peakigist 0OMiHY 3 KHCTIOTAMII i COJISMIT

C,-H,<COONa + HCl — C,;H,COOH | + NaCl

2C,,H;COONa + CuS0, — (C,,H,<C00), Cu} + Na,S0,

£ .
JMEMA YPOKY:
«Muao, io20 cKAa0, muiina 0is.»

3 KBiTKY 1

- . LI

ITnau yporxy

1.IcTopis BHHHKHEHHSI MHAA Ta HOBi
MHABHI BiZKPHTTS.
2.Muao, Horo ckAaz, MHHHA Zis.
3.Muao B ycHi#i HAPOAHi# TBOPYOCTi.

4.5Ikmii CHMBOI BilNOBiTa€ HAWHCY

RATETR

5.IMepeiute 0CHOBHI NPABHIA GE3NETHOTO MOBOLKCHE 3
nodyrouMH XiMikaramn.

/ 6.IlosicHITE Mo TaKe eKo:10TiTHE MAPKYBaHHS NPOTYKUIT?
7. HaBeniTh NPHKIaTH N0OYTOBAX XiMiKaTis?

I 8.0 pusyiire pois
'Ilonlul”

9. ToscuiTe YoMy JiKapChKMil 3aci6 «PYKOpUHR) He
MOAHA HAHOCHTH MK ALIAHKE WKipH i
BHKOPHCTOBYBATH BAriTHHM KiHKaM i1 Yac roxyBanus
TPYL1I0,a TAKOK TiTsIM 10 12 pokiB?

v &uTTI

u.nv

Muno, lio2o cknad, muliHa dis.
bydoea,cknad.

V7

Mu10 — me co:1i TYKHHX METATIB | BHIIAX KapGoHOBHX
KHCA0T i3 KiabkicTio aromis Kapoony B anioni six 10 10 20.
Harpiesi coni € TBepIHME pesioBHRAME, 4 Kaiiini -
piamrayu

Mozeas marpiii creapary.

OO AP ARAAD Sy

Harpiii creapar - ne di1a TBepaa peoBHEA TeMmepaTypa
N1aBeHHS SIKOT0 245-255°C .

T e, ¥

®opmyaa C,H;;COONa.

PRSI V. N

"

o
3

N

Texmoxoriamuii nponec BATOTOBICHAS MAIA:

|
162 llepmi CTAI — ye omwnenns. [lo piswux Oniit Ta Kupis AOABIOTS AyT,

L A Cymiw 3 , TniyepuHy Ta 30 siacoTkie
508, HO| A% TOTD, A6 OTPMBTH Ly CYMIL, MWAO, AK | PBNiLE, BaPATL Y
KOTAax, ane 8 BN CYACHIX MANOBADHAX LM NPOLIECOM Kepye

oM loTepHI0BaHa CHCTEMa.

¥ BaKyyMi Ta NPy BMCOKIH
paHyAN 3 BMICTOM 80AM MMwe 12 siacoTkis,
7 Tperi, sasepuancuii eTan munsri aHynk IMilsyoTs 3 pisHumm
3POMATHIATOPaMM, GAPBHUKAMM T3 IHWHMM AORATKAMH.
HanpwKirii MM HADISAIOTS KYCONKAMM 46O X SANMBAIOTS y BIANOBIANT
bopms. HiHi GPYKTOBE T2 POCAMNMHE TYaNETHE MHA AOCHTS NORYARPHE, OCKIALKM
BBSBETMCA, 40 BOHO KATYpaRH i G KOpHCHE.
Ha iTa i 3acom, foro
OAROpACTOBYITL oW 0GP T, A1 AOGyBaNHA BABYOBAXTS
{ npu

an Teeowmel T o

7 Jlpyruii eTan — cyuxa. OHMuENE MO NOAAGT B POITUTIOBALHY CYLINY, AE

. b
3anoBHUTH TAGAHIIO
Craag wnaa
[ TocnoxapcsKe Mi10 ] Tyanerne Mu10 |

BiconiTs cnoi Bpamenmn
S pBaAA0, WO ..
OMY TIOJISE A BAl TTOISUL).
o).

e HATIPIRA, .

Orxe (Tody), 5 BEAKMO...

(2951 ATRAS

(BHCTIOBITE CBOW VMY, HORCHITE, ¥

s TOMY, HIO... (MABETTIL MPICHBIY HONEI GG QM.
TOBTO M MOMY FPYHTYIOTLCH TOKNII Ha HLTTPINGY BAIIOT

(maBetiTs GakTin, AKi IEMONCTPYIOTE
Ba 10K BOIN MLICIIATE BALY TounGI0).
(FITAILHITE CBOI0 TYMKY,
4POBITL BICHOROK 11PO Te., 110 HEOGXLIO POGITIE T0GTO,
e € AR MPIITATI BAEY Ton0).

TP —

IV TS

¢

U

¢

Ximiuna pikropana «Calon Kpacm»

Kaprxa nam rpyna Nel
¥ erap pe s WRIpH 0010448
PEKOMEHIVIOTH JACTOCOBYBATH BHCIBKH, AKi MiCTHTL
Reparoaitnani epymentn. K, Ha Bamy IyMKY, edexTapaime
KOPHCTYBATHCH HHM CTAPOTABHIM HAPOTHEM 3acofoM:
po3mimarn B Teniii Bo1i if HaHecTH Ha ofaHuUE abo
CNOYATKY JABAPHTH OKPONoM | TLTLKH micAs WEOT0 HAHOCHTH

Ha mkipy? Kaprka 128 rpynn N2

3ap1anns 5. Bupas «cypMBTE GpoBuy, «HACYPMAEH] GpoBH»
HATIEBHO 3YCTPIBCS BAM ¥ KHHTAX, W0 0ONACYIOTH KRTTH
ABOPAHCTBA 1 ApACTORPATIT MAHYTHX cTONITH. 5K BH
JAyMaeTe, IBIIKA NOX0IATE i BHCT0BH?

A V. N

{

Jaiite Binmopini «Tak» 9H «Hi.
Tlo3HABIIN «Tak» +, 8 «Hi» -
. U MOKHA CKA3aTH, 0 KHDH— le ecTepn?

. Bci pocannmi kEpE pinki?

1

2

3. Bci TBapHHREI KHpH TBepai 7

4. JKnpn —me np
COEDPTIB | BHIEX KapOoHOBHX KHCIOT?

5. Ouil yrsop o5
FAiNepoIoM i HeHACHUeHHEMHE BHITHMA xnpﬁnnunnun
KHCI0TAME?

LY v/ N

6. Teapumni xupm nix gicio gepmentie Jerme

V/ =

Topinns Muia

TIPH THOMY ¥ CHl BYT: T3 ,B01A T2
Ciab, Mo YCKAAAHIOE no1a bummii Xix nponecy. Tax, skmo
MOBHICTIO OKHCHHTH HATPIif cTeapar , 70 yrBoprerhes CO,, H,0
iNa,CO,.

2C;;H;5COONa + 520, — 35C0, + 35H,0 + Na,CO;,

OaHAK, y peaTbHHX YMoBaX He Bech Kapdon ,mo MicTHThCSH B
MILTI,IPOPearye 3 KHCHeM, i CIocTepiracThest BHALTEHAS
BYTI€NI0 Y BHLAAAT cazki.

J
A

[ 0 BV ) ATRRN

Kaprra 12 rpynn Ne3

JIak 275 RirTiB Jerme BChOTo0 BHAATHTH 32 10MI0MOTOK0 ANETORY

200 TAKHX OPraBivTHHX P
¥ Oanak

BHIYCKAE pian
SHATTA JAKY, MO MICTATL, KpiM pos! nmdl, TAKOA KHPH T2
BOCKH, | KOCMETO.10TH PATIATH KO)
3ac00aMH, A He THCTHME Po3H .
HOSICHATH, 3HAIOYH CK/1a/1 i BIACTHBOCTI Keparuny?

Kaprka 1as rpynn Ned
Cunpaouuch Ha SHAHES UPO BAACTHBOCT mpll‘ll),

ieBmit AKHI M

i
CRAATY KpeMy 174 sMinnenns irris (okp(u xlpln)"[llmmu
amagoriuni
ONOTCKYBAYAX 415 BOTOCCH.
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AiTeparypa
1. bubux C.II. CnoBHHK I1HIIOMOBHHX CIIiB: TIyMadeHHs, CJIOBOTBOPEHHS Ta

cnoporxkuBanHs / C.I1. bubuk, I'.'M. Crora. — XapkiB : @oiio, 2006. — 623 c.

2. T'onuapenko C.Y. YKpaiHCBKHI IMeIaroriyHUil CHIIMKIONEIUYHUN CIIOBHUK.
Bunanns apyre, nomnoBHeHe 1 Bumpasiene — PiBHe: Bonuncbki o6epern, 2011, —

522c.

3. 3abomotHuit B.®. JlumakTtuyHi 3acagy 3acTOCYBaHHS MYJbTHUMENia Yy
(GbopMyBaHHI METOJUYHOI KOMIIETEHTHOCTI MallOyTHIX YYHUTENIB XiMii : aBTOpeQ.
JIYc. Ha 3700yTTS HayK. CTYHNEHSJOKT. mexa. Hayk : cmerl. 13.00.02 “Teopis Ta

MeToauKa HaBdaHHS (Ximis)”’/B.®. 3abonotHuii . — Kuis. — 2010. — 38 c.

4. JlameBceka I'. A., JlameBcbka A. A. Ximis. 11 kmac. PiBens cranmapty. — K. :

Tenesa, 2009.

InTepHer-pecypceu:

1. besneuna nodyroBa ximis ais Bac 1 [Ipupoau. [Enexktponnuii pecypc]. —
Pexxum noctymy: http://www.eco.lviv.ua

2. Bes mpaBaa npo 3Buuaiiny no0yToBy Ximito. [Enektponnuii pecypc]. — Pexum

nocrtymy: http://www.ecotrend.com.ua/ukrain/statti/index.php3.

3. Bpen ctupaiibHBIX TOPOLIKOB Ha 3I0POBbE U OKpYkatouryto cpeny. [ u I 4.
[DnexTpoHHBIHN pecypc]. — Pexum poctymy: http:// www.youtube.com/watch?v=
UeDsNJhIT806. Obupaemo 6e3neuni MuitHi 3acoou B Ykpaiui [EnekrpoHHuit
pecypc]. — Pesxxum poctyny: http://ecoclubua.com/2010/07/safe-cleaning/

4. Yucrora — 0e3 pu3uKy 1is1 310poB’s [ Enextponnuii pecypc]. — Pexum
noctymy: http://www.kosmonews.com.ua/279

5. WkinnuBy 1uist 310pOB’st TOOYTOBY XIMiI0 MOKHA JIETKO 3aMIHUTH
[Enextponnuii pecypc]. — Pexxum noctymy: http://paralleli.if.ua/news/12962 . html

6. Buptyanbnas mkona KuM «v-school» Xumus 10-11 kmacc
http://vschool.km.ru/eduction.asp?subi=252



http://www.ecotrend.com.ua/ukrain/statti/index.php3
http://vschool.km.ru/eduction.asp?subi=252



