PET'TOHAJIBHUM LEHTP MPO®ECIMHOI OCBITU EJEKTPOTEXHIYHHUX,
MAHIMHOBYJIIBHUX TA CEPBICHUX TEXHOJIOI'TA XAPKIBCHKOI OBJIACTI

«P0o3BUTOK MeqIarpaMOTHOCTI i Yac
opraizauii rpynosoi popMy HABYaAHHS HA
ypoKax Ximib»

BukonaJja:

Bukmagaa ximii Ta 01010r1i

KoponboBa Terssna MuxkoiiaiBHa



MeaiarpamMmoTHICTb —
CYKYMHICTb 3HaHb, HABUYOK
Ta YMiHb, WO O03BONAKTb
naaM aHanisysaTtu,
KPUTUYHO OLIHIOBATH |
CTBOPHOBATU PIBHOMAHITHI
NOBIOOMITEHHS.

Okpim TOTrO,
MeAalarpamMoTHICTb
nepeu6aqae BMiHHSA
PO3yMITK W aHani3yBaTu, Sk
Mefnia PyHKUIOHYHOTb Y
CYyCnifibCTBI Ta KU BNNUB
BOHU MalOThb.
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'pynoBa chopma podoTHn cripmsae BUPOOIEHHIO CNifIbHOI
OYMKW, KPUTUYHOIO MUCIIEHHSI MO3UTUBHOIO CTaBEHHSA A0
HaBYaHHS, OO3BONSE peanisyBaT NpMpoaHE NparHeHHSA Oo
CNISfIKyBaHHS, B3aeMo4OMNoOMOru i criBpodIiTHULTBA.
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Hanbinbll npoayKTUBHMMUW € HECTAHAAPTHI YPOKK, 30KpeMa MeToan s

rpynoBoi poboTK Ha ypoui, SKi 3any4aloTb NigniTka B giasfibHe
PO3B'A3aHHA 3aBAaHb i Npobnem, cTaBnATb NOro B NO3ULLIK0
NPUYETHOCTI 4O CTBOPEHHSA NOAiN.



Tema : «DPi3nYHI BNacTtnBocCTiI meTaniB»

[1lpuknag 3aBaaHHS aAns rpyn:

1 Po3kpuTK CcyTb (pi3nYHOI BN1IacTUBOCTI MeTarniB..
Akum siBMLLIEM 0OYMOBIIEHa AaHa BfaCTUBICTb.

2.

3. [lpuknagun meTanis y AKMX LS BNacTMBICTb NPOSABNAETLCA B OiNbLUINA YK
MEHLUIN Mipi.

4. 3acTtocyBaHHA MeTaris, y BignoBIgHOCTI 3 TaKNMN BNaCcTUBOCTAMMN.




Tema : «Tenno- i eNneKTponpoBIAHICTbL MeTaniB»

[Tpuknag po3s'a3aHHA 3aBAaHb:

1. EnekTtponpoBigHIiCTb — pyXx 3apsgXeHnX YaCTUHOK B HAMpPAMKY eneKTpu4HOro

nong.
2. Enektpo- i TennonpoBigHiCTb 00YMOBSIEHI HAsIBHICTIO BifIbHUX €JIEKTPOHIB B

KpucTaniyHin rparui.

3.
Ag, Cu, Au, Al, Mg, Zn, Fe, Pb ...

EnekTponpoBigHICTb | TEN/I0NPOBIAHICTb CNAAAE

4. AnROMIHIW | Migb 3aCTOCOBYIOTb A5 BUTOTOBSIEHHSA
eneKTPUYHUX NpoBOAIB.




Tema : «[lnacTuyHicTb MeTaniB»

[1puknan po3s'a3aHHA 3aBOaHHSA:

1. T[lnacTuyvHicTb — Ue 30aTHICTb MeTaniB 3MiHIOBaTH > Y
CBOIO doopMYy Mia Oi€t0 HaBaHTaXeHHS. :

2. 3aBOskm MeTasriiyHOMY 3B'SI3KYy OKPeMi Luapu B
Kpuctanax Mmetanis 3MmilyoTbca 6e3 pynHyBaHHS.

Au, Ag, Cu, Sn, Pb, Zn, Fe

>

NNACTUYHICTL MEeTaniB 3Me HWYETLCAH

4. 30n0To, Hanpuknag, MoXXHa nNpokaTysaTu B JINCTU TOBLUMHOK He BinbLu K
0,003 MM, SKi BAKOPUCTOBYHOTb AJ14 MO30S1I0TU PI3HUX NPELMETIB.



Tema : «TemnepaTypa nnaBrieHHA»

[Mpuknan po3B'a3aHHA 3aBaaHHSA:

1.
2.
3.

[lepexio meTany 3 TBep4Oro arperatHoro ctaHy B piakumn.
Asune obymoBneHe dieto TennoBol eHepril.

MeTanu, aki nnaenaTbcsa npu temnepatypi noHag 1 000°C — Tyronnaeki, npu
Hux4in 3a 400°C — nerkonnaeki. Bonb¢pam — HanbinbLu Tyronnaekum meTarn
(t,,3 390°C), a HanmeHLW Tyronnaekun — pTyThb (t,,38,9°C).

Bonbdpam 3acTocoBYOTb AN BUTOTOBNEHHS HATOK PO3XKaploBaHHS B namnax,
PTYTb — ANS BUrOTOBIIEHHSA TEPMOMETPIB.
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Tema: «KpuctaniydHi rpatku. 3anexHictb pis4HNX
BJTaCTUBOCTEUN PEYOBUH Bif IX OyaoBu»

[1lpuknag 3aBaaHHsS Ang rpyn:

1.

NacCl
AKi YACTMHKN PO3MILLIEHHI B By3nax — _o% ¢ o
KpUCTani4yHoI rpatkmn? OTSTO|
‘/.\ \Q QM

HasBiTb BUA XiMiYHOro 3B'A3KY, WO i
YTBOPKOE JaHMN TUM KpUCTariyHol
rpaTku.

BkaxiTb (i3nyHi BNMacTMBOCTI —
peY0BUH 3 JaHUM TUMOM s 14657
KpUCTanivyHol rpaTku. :

HaBepiTb npuknagm pe4vyoBuH.
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Tema: «KpucrtaniyHi rpatku. 3anexHictb pia4HNX
BJTaCTUBOCTEN PEYOBUH Bifa IX byaoBu»

XapakTepucTtuka KpuctanidyHmx rpatok. [puknag tabnuui.

ATOoMHa MonekynsapHa loHHa MeTaniuyHa

YacTUHKu, Wo
MiCTATLCA B By3nax
rpaTtku

Bupg ximiyHoro
3B'A3KY

®Di3nyHi
BJlaCTUBOCTI

Mpuknagu pe4yoBUH




Tema : «KAnKkaHu»

[1lpuknag 3aBaaHHS Ans rpyn:

1. 300pa3nTn MONEKYNAPHY Ta CTPYKTYPHY (bOpMYynn PEYHOBUH.

2. ObuncnnTu BIOHOCHI MOJEKYNAPHI Macu Ta MacoBi YacTKM ENIEMEHTIB Y
OaHUX peyoBUHaXx, MOPIBHATH IX.

3. CniporHosyBaTtu oisan4Hi BTaCTUBOCTI PE€4YOBUHU 3a Ny1aHOM:

e arperaTHUW CTaH,

*  PO3YMHHICTb Y BOAI,

e JErwnm Ym Baxk4mu Big NoBITPS,

*  Npubnn3Hi TemnepaTypu KUMIHHS.
4, CknacTu piBHAHHSA peakKuin:

 [OpiHHA

« XrnopyBaHHS

« [eriopyBaHHSA

« Posknagy



Tema : «KAnKaHu»

[puknan pesynsraty poboTy B rpynax — 3anoBHEHHS TabnuLi

MeTaH ETaH MponaH byTtaH

Cknap i monekynspHa
¢opmyna

BigHocHa
MoneKynspHa maca

MacoBi yacTku
erieMeHTiB

®dDi3anyHi BNnacTuBOCTI

XimiuHi BnacTuBOCTI

3acTtocyBaHHA




TexHonorifa «AXypHa nunka»

YyeHb npautoe B
«MNOYATKOBIN» rpyni

YyeHb NOBepPTaAETLCA B CBOIO
«MOYaATKOBY» rpyny




Tema: «3Ha4YeHHsA XiMil B po3B'A3aHHi eHepreTu4Hol
npoonemumn»

|_|DI/IKJ'Ia,EI, 3aBAaHHA OJ1A n'aTu rpvn.
3asaaHHA gna 1-i rpynu.

1. TpaguuinHi gxepena eHeprii: Byrinna, HadTta, NpupoaHUIA ras, Topd, CnaHui, AepeBuHa.

2. MpuKknagu TpaguuinHnx axepen eHeprii B YKpaiHi.

3aBaaHHA ana 2-i rpynu.

1. HeTpaguuinHi axkepena eHeprii: meTaHoBe bpoAiHHA NOOYTOBUX BiAXOAIB, THOM; BITPOEHEPreTMKa, rigpoeHepretTuka; 6ionaaneo.
2. lepeBaru unx axxepen eHeprii.

3asaaHHA gna 3-i rpynu.

1. lenioeHepreTukKa.

2. Fanysi, B AKMX MOXKHA BUKOPUCTOBYBATU reNioeHepreTuKy.
3. Big 4oro 3aneXxuTb ycnix Lboro BUAy eHeprii?

3asaaHHA gna 4-i rpynu.

1. BogHeBa eHepreTuKa.

2. [Ixkepena BOAHIO.

3. NepeBaru 1 npobemn BoAHEBOT EHEPrETUKMN.

3asaaHHA gna 5-i rpynu.

1. ApepHa eHepreTuKa.

2. Npobnemun saepHOT eHepreTUKn B YKpaiHi.




lig yac o6roBopeHHA Y4YHi NOBUHHI BUAINUTU
rorioBHe:

OcHOBHI oXepena eHepril Ha 3emri.

LLlo cnpnynHKUNoO nosiBy eHepreTnyHol npobremu u
3aroCTpPeHHS Il OCTaHHIMKU pokamun?

EHepretndHa npobrnema YkpaiHw.

3HaAYEHHSA XiMil Y pO3B’A3aHHI eHepPreTU4HOI NpodnemMu.
LLInaxu po3B’A3aHHA eHepreTnyHol npobremu.



Y3aranbHeHHA Temu «OKcureHoBMICHiI

CNONYKU»

[puknan 3aBgaHHS ang rpyn:

MeTtaHon

ETtaHon

Miuepon

ETaHoBa

KUcrnota

HdietTunoBun

ectep

Cknap, i
MoneKynsipHa
¢opmyna

BipHocHa
MoneKynspHa
maca

MacoBi YacTku
efleMeHTIB

Di3nyHi
BJIaCTUBOCTI

XiMiyvHi
BJIaCTUBOCTI

3acTtocyBaHHs




Tema : «Y3aranbHeHHSA 3HaHb 3 OpraHivyHoIl
XimiT»

[Mpuknan 3aBgaHHa ang rpyn : «Cammm goBrnm naHLUOXKoK .

YMOBa: CKacTu HaUQOoBLUWWN NAHLUOr NepPeTBOPEHL 3a Ha4aHOK NEPLLOKD
PEYOBUHOIO.

[1puknaa:
CH, - CH,C| - CH,—> C,H, - C,H.OH - CH,COH — CH,COOH —

CH,COOCH; —» C,H.OH — C,H.C] - C,H, —» CO, —» C,H,,0, —
¢,HOH—-CH, - C,H, - C,H; - C,HCl > C.H.OH — C,H-ONa

EnemeHT 3maraHHA MiXK rpynamm (XTo cknage HawBsuAaLe Ta HaUA0BLUMIA aHLIOT)
MOTMUBYE Ta 3aLLiKaB/IOE YYHIB.



Tema : «Y3aranbHeHHS 3HaHb NMPO OpraHiYHi
pPe4YOBUHU»

[1lpuknag 3aBaaHHS Ansd rpyn:

3anoBHiTb TabNULI, BUSHAYMBLLK Kiac CNOMYKN: peareHTy abo npoayKTy
peakuil Ta TMn BiANOBIAHOI peakKuil.

BuxigHa pe4yoBUHa Tun abo Ha3Ba peaKuii ana MpoAayKT peakuii
po6yBaHHA

MeTaH HiTpyBaHHA ?

AueTtuneH ? EtaH

? [NpneaHaHHA [ekcaxnopunKorekcaH
Cnupt OKUCHEHHA ?

Knucnorta meTtaHoBa ? Knucnota KapboHaTHa



Y3aranoHeHHA TeMu «ByrneBogHi»

Byrnesoani

|_|DI/IKJ'Ia,EI, 3aBAadHHA OJ14 T'pyI. ] 1 ]
! i . MKNIYHI (BIAKPUTVA WKNIYHI (3aMKHYTUR
Ob'eanaty B rpynu Taki crionyku: o

CZ H4; C H4; C6 HlO; CS le; Hacuyeni -—L HeHnacuueni VIaCITIOm -—I— ApomMaTtuyHi

aniyvKkniNHi

€, Hy; G Hes Gy Hes G Hyp! —T—  —— |

Ankaum AnNKeHn AnKiHK Linknoankanu ApeHu
CnHln CnH;’n -6

CHansz C.Hz, CoHzn-2
Cz H4, C7 H8’ C3 H4’ C6 H6’ aen=1 aenz2 aen 2—] aen=3 aen =6
N A T R
J J ’Z‘ "\

AnkaHu AnkeHu ANKiHun ApeHu
CHy CHyy C, Hy; €y Hg; Cs Hyps C, Hy C; Hg; Cs Hg;
C; Hg; C, Higs C3 Hy;



Tema: «XXupwu, cknag XupiB, IX YTBOPEHHSA»

[lpuknag 3aBOoaHHSa Ang rpyn: AST4CIB99X
3aBaaHHA gna 1-i rpynu. @0 o o o

i y ) [ 4% 4T & 4 & &4
BUBUUTU NUTAHHA BIAKPUTTA XKUPIB. TAATEAVINN
3aBAaHHA Aana 2-i rpynu. {U‘WW“’
Cnocobu BnpobHMuUTBa 0OnNil.
3aB,anH$I AnA 3-i rpynu. Q-VP.’IC])OLL Bogopoxn Kucaopoa

BUpobHULUTBO MaprapmMHy Ha OCHOBI POCAMHHUX ONIMA.
3aBaaHHA ana 4-i rpynu.

3Ha4YeHHA | 3aCTOCYBaHHA XUpiB y npmnpoai. BurotoeneHHsa
MaJltOHKY/nnaKary.

3aBAaHHA ana 5-1 rpynu.
[lopaau nikapAa Wwoao BUKOPUCTAHHA KUPIB B KY.




Tema: «XKupu, cknap xXupiB, IX YTBOPEHHSA»

[Mpuknag BUKOHAHHS 3aBOaHHSA:
BUpPOOHMLUTBO MaprapmHy Ha OCHOBI POC/IMHHUX ONINA.

MaprapyH — xap4oBui1 }uUp, A0 CKNaLy AKOro
BXOAATb, MOJIOKO, Ci/ib, LlyKOP, eMY/IbraTopw, iHLIi KOMMOHEHTW.

OCHOBOIO MaprapuHiB CAYy»KaTb rifporeHizoBaHi POCAUHHI onii Ta/abo piaki »knpu pmb i
TBapWUH (canomacu). 3 TOYKK 30py CNOXKKMBAYA, MAprapuH MOXKe Po3riaaaTucs
AK ep3al, BEPLUIKOBOro macna.

CKknapaHHA peuenTypHOi cymilui

dacyBaHHA Ta NaKyBaHHA




Tema: «Xap4yoBi 4ob6aBKN»

[Mpuknang BUKOHaHHS 3aBOaHHS:

Hanwkianusiwi nobaBKu:
bapBHUKMU:

E 121 untpycoBUN YEPBOHUIN-2;

E 123 amapaHrT.

KoHcepBaHTHK:

E 230 audeHin, b6ideHin;

E 240 popmanbaeria;

E 216 nponinosuit ectep NapoKcubeH30MHOI KUCNO0TH,
E 217 HaTpieBa cinb ecTepy.
NoninwyBayi 6opowHa Ta xniba:

E 9243 6pomar Kanito;

E 9246 6pomaT Kanblito

YCi BUKIMKAOTb PO3BUTOK NYXAUH!




Tema: «XapyoBi goO6aBKMN»

[Mpuknag BUKOHAHHS 3aBOaHHSA:

HannonynapHiwi Ta KOPUCHiI Xap4yoBi A0b6aBKu:

E 100 KypKYMiH — JONOMAra€e KOHTPOAOBATH Bary;

E 101 pubodnasiH (BitTamiH B,) — 6epe akTUBHY y4acTb y CMHTE3i remornobiHy i
0bMiHi peyoBUH;

E 160d nikoniH — 3MiLHIOE IMYHITET;

E 270 mONOYHA KUCNOTA — aHTUOKCUAQAHTHI BNaCTUBOCTI;

E 300 ackop6iHoBa Kucnota (BitamiH C) — nigBMLLYE iMyHITET, NOAINLWYE CTaH WKipw;
E 322 neymnTuH — NiATPUMYE iIMYHITET, NPUMMAE Y4aCTb B NPOLLECi KPOBOTBOPEHHS;

E 440 NneKTUHU — CNPUAIOTb OYULLLEEHHIO KNLLEYHMKA.



Tema: «Xap4yoBi 4oO6aBKU»

[Mpuknag BUKOHaHHS 3aBOaHHSA:

NMOPAAM LWOAO XAPYOBUX JOBABOK:

BUBYAUTE ETUKETKUN NPOAYKTIB i 0bMpanTe Ti, WO MicTATb MiHIMaNIbHY KiNbKiCTb
pi3Hux E

v\ He KynyinTe He3HaloMi NPOAYKTH, AKLLO iX CKAag baraTnin BCinAKMMM fob6aBKamu

v YHUKaiTe TOBapiB, AKI MIiCTATb 3aMiHHWKM LYKPY, NiACUAI0BaYi apoMaTy, 3aryCHUKM,
KOHCEPBAHTM Ta BapBHUKMN.

v’ HapaBalTe nepesary HaTypasibHUM, CBI3KMM MPOAYKTam

Haube3neyHiwi conogolli: nactuna, 6innn 3edip, xansa

BUKJ/IIOUITb i3 paulioHy yincm, XoT-aoru, byprepun, rotosi CHiAaHKK, rotosi 06ian Ta
Beyepi.



SIHO®OP MAWIA

NOPAMIY LOAQ XAPYOE

X AOBABOK
BRBNANTS ETUKNTRN APOAYXTID | OBMPAHTE Ti, WO
MICTRTG MiniMANLHY KinkKICTR pisuux E

He ynyire Keamaiom npos
BAraTIh BCINMOIMM AoGaBMW

YHHEARTO TOBADIN. M MICTIT
THACKNIOBAY BPOWATY, DATYCHMES,
Gapenwon

XTH, A0 X CRNAG

SAMIMKAKN LYRDY

rcopm:

HBBEANTE DEPERANY HATYDANWIMM, CHAM
npoRyKTIM

¥ waRBeanenwiuil conanoui nacTuna., Ginui Jedbip
xanea

BumIoNiTL i3 Pauiony wincw, xoT-aor, Syprepw,
forosi cuipansw, rorosl obian Ta aevepi
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pynoBa poboTa Ha ypokax
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