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CKAPBHUYKA YPOKIB

KOPOTKI BITOMOCTI 3 ICTOPII PO3BUTKY
XIMII. O3BHAVIOMJEHHSA 3 OBJIATHAHHSIM
TA JJABOPATOPHHUM ITIOCYZIOM

Lini ypoky:
NMisHaeansHa:
* BUBYUTY OCHOBHI €Tanu CTaHOBIEHHA XiMil AK HayKW;
* Ha3BaTW HaMBWAATHIWMX XiMIKIB Ta OxapaKkTepusy-
BaTW IXHi BHECKN B HayKy;

* 03HAMOMWTW YYHIB i3 pi3HOMaHITHiCTIO nabopaTop-
HOro rnocygy.

* PosBuBanbHa:

* MPOJOBXUTU POOOTY Haj PO3BUTKOM CMOCTEPEX-
NNBOCTI;

° npautoBaTy 3 06'eKTaMU B eKCNo3uLii My3eto;

* CTUMYIOBATM CAaMOCTIVHY AiANbHICTb YYHIB y 3anax
My3elo;

* MPOAOBXYBAaTU PO3BUTOK JIOFNYHOTO MUCIEHHA Ye-

pe3 po3B’A3aHHA MPOONEMHUX NUTaHb.

BuxoeHa: B1x0BYyBaT/ CBiJOMe CTaBIeHHA [0 HaBYaHHA.

Tun ypoKy: BUBYEHHA HOBOrO maTtepiany.

Bua ypoky: ypok y mys3el.

O6napgHaHHA 1 MaTepianun: ekcnoHaTn my3eto, nabo-
paTopHUI nocyg i obnagHaHHA, MapWpPyTHI MCTX i3 3a-
BAAHHAMU.

TepMiHM Ta NOHATTA: XiMIYHWIA EKCNEPUMEHT, TEXHIKa
6e3neku, anTeka, XiMiYHWUIA Nocya, XimiyHe obnagHaHHSA.

MeTtoan HaBYaHHA:

* [eMOHCTpauis;

* MOACHIOBaJIbHO-INIOCTPATUBHUI;

* iHdopMmaLitHO-PO3BMBaNbHNI;

* pPenpoayKTMBHMIA (CaMOCTiHa poboTa B 3aax My3eio);

* TBOPYMUI (YaCTKOBO-MOLLYKOBUIA, LOCAIAHWIA Y 3anax

My3elo).

Bumorwm fo piBHA NiAroToBKM Y4HIB: yuyeHb Ha3UBaE
OCHOBHe 006flafHaHHA KabiHeTy Ximii, nabopaTopHuii no-
cyn; popmysnioe npaBuia TEXHIKKM 6e3neKu nig yac poboTtu
B XiMiYHOMY KabiHeTi; BUCNTOBIIOE CYQPKEHHA NPO 3aCTOCy-
BaHHA XiMIYHUX 3HaHb Ta iCTOPItO X PO3BUTKY.

X4 YPOKY
I. OPTAHIBALIVHUA MOMEHT
Il. MOTUBALIIA HABYAJIbHOI AIANbHOCTI

Yuurens. Ha nonepeguromMy ypolli Mu 3 BaMu
MIyKaJu BiAMOBiAl Ha 3amuTaHHA.

0. B. KapxyT, yuntens ximii 3L N2 27, m. Jlbgis

¢ Yy norpi6HO HaM BUBYATH XiMit0?
¢ Uu 3HamoOuThCA BOHA HAM Y IIOBCAKIEHHOMY
SKUTTi?
CrorozmHi MU 3 BaMu 3HOBY CIIPoOy€eMO BinmoBicTu
Ha IIi 3alIUTaHHA, KPiM TOro, IisHaeMocCs Ipo Te, AK
pos3BUBaJIacA I HayKa IPOTATOM CTOJITH, SKe 3Ha-
YeHHS BOHA Mae JJIs PO3BUTKY JioacTBa. (Ozosouwen-
HA memu UL memu Yypokxy)

11l. BABYEHHA HOBOI'O MATEPIANTY

Mnan

1. OsHaiioMmIeHHS 3 o0JIafHaHHAM KabiHery ximii Ta
JIabOPATOPHUM ITOCYZLOM.

2. Koporki BigomocTi 3 icTopii ximii.
Vuureab posmopaisisie Kiac Ha rpynu (posdae mpu-
KYMHUYKU CM. PUC.).

Boroub Boga IToBiTpa 3ems
Yuurens. Ile He IPOCTO TPUKYTHUYKHU, ITe aJIXi-
miuHa HasBa Bamiol rpynu. Moske, XToch 3Hae il Ha-

3By? ([Jodamok 1)

3ana 1. JlabopaTtopHe o6nagHaHHA

Yuurens. Y gpyromy 3aji Koauch 0yJjia MmaTepi-
ajbHa KiMHaTa, ne 30epiraju 3amacu MeIUKaMeHTiB.
Temep TyT BHUCTaBJIEHO KOJEKI[il mocyny s 30epi-
raHHA MeIUKAMEHTiB, YACTUHY allTeYHOro obJiaJHAH-
HA piBHUX emnox, cTapi nmaTeHToBaHi Jiku Tomto. (Jus.
Kapmky iHcmpyKuyin)

IIpomry 3BepHYTHU yBary Ha Tepesu.

Tepe3u npusHaUeHi AJId 3BaKyBaHHA KOIIITOBHUX
MarepiangiB, MeguKaMeHTiB abo ximikariB mim uac
OpOBeJIeHHs aHaJi3iB i B iHmmx Bumagkax. Tepesu
3aCTOCOBYIOTH yV PiBHUX Trajy3dX HapPOJHOTO T'OCIIO-
IapcTBa, JabopaTopiax, anTeKax.

XIMIA
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CKAPBHUYKA YPOKIB

90 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000s0000ssscscssssssse

KapTKa-iHcTpyKuUiaA

N Hassa IIpusnaueHHsT
N /;[ Ja60paTOPHOro 1a60pPaTOPHOrO
00JIATHAHHS IOCYXY o0IaTHAHHA
1 IIpoGipka ximiuna st mpoBeieHHA JOCJiIiB
2 Crasanka 3 HocukoM | Jlyisa 306epiraHHs peyoBUH,
IPOBeIeHHA HAUIIPOCTi-
mux XiMivHUX omeparin
3 Crynka s mogpiObHeHHA Ta Po3-
3 TOBKAUUKOM TUPAHHA PEYOBUH
4 Konba koniuna Ta Hns 30epiraHHA pe4yoBUH,
IJIOCKOLOHHA IPOBEeHHS PiBHUX Ximiu-
HUX omleparii
5 Kom6a kpyriogonHna | [l HarpiBaHHSA PEUYOBUH
6 Jlifika KOHYyCOIIO- Hnsa HanmuBaHHA piguH
nioHA i pinpTpyBaHHA
7 Mipuuii nurisgp Iia BuMiproBaHHA 00’ €My
pizuH
8 CrJAHA MaTuyKa s nepeminryBanHsa
pizun
9 Yarirrka mopIiesis- s BunaproBaHHA
HOBa PO3UUHIB
10 | JlabopaTopHHIit Inia 3akpinyeHHA TOCYRY
IITaTUB mig yac mociigiB
11 | Olrarus gus Jna posMimeHHs Ipo-
IpobipoK 0ipok
12 | Jloxxkka s HabupaHHA TBEPAUX
MOPIIeJIAHOBA, pevoBUH
HIIIaTeN b
13 | IIpoGiproTpumau s sakpinyieHHA Tpo-
6ipoK mmij yac HarpiBaHHSA
B mosiyM’i ciupTiBKYT
14 | CoupriBka Hna HarpiBaHHA
15 | IlnanmreTka st mpoBeeHHA JOCJIiiB

MiKpPOMETO0M

Has Toro mo6u mpamioBaTu B JiabopaTopii, mo-
Tpi6HO 3HaTH mpaBuJia poboTu. [laBaiiTe ix MOBTOPU-
mo. ([[odamox 1)

3ana 2. KimHara ictopii ¢papmauii

Yuurens. B oxuiii i3 HacTynmHuX KiMHaAT Ha
XYIOOKHBO 0(DOPMJIEHUX CTeHJIaX MOIIYJIAPHO BUKJA-
IeHo icropito (apmarii Bixg HaWgaBHIIMIMX YaciB 10
HaIux OHiIB, OCHOBHIi eramu Po3BUTKY ii B €rumri,
Crapogasuiit I'perii Ta Pumi, mep:xaBax BamsbKoro
Cxony Ta 3axigmoi €pomnu.

CamocrTiliHa po6oTa B rpynax
«/JocnioHUKu-icmopuku»
e T-wa rpyna — «OcHOBHi eranu pPo3BUTKY Ximil
B €runti, Crapogasuiii I'penii Ta Pumi».
* 2-rarpyna — «Po3BuTok ximii B fep:xaBax Binss-
Koro Cxomy».
e 3-tArpyna — «PosBurok ximii B 3axinniit €Bpomi».
* 4-tarpyna — «3acHyBaHHSA alTeK B YKpaiHi».
Yuurens. Ha nocaigskenus Bu MaeTe 5 XBUJINH.
Crmikep CTeXXUTH 3a 4acoM; BHUCTYII JOIIOBifjaua Mae
CKJIAJaTHCS 3 TPbOX-UOTHUPHOX peueHb. (Pozdamu
YUHAM apryuli 0as 3anucy.)

3ana 3. Jlabopatopisn

Yuurens. IIpomoHyro BaM mepeBTiIUTHUCA
y mpaliBHUKIB anTeuHnoi sabopartopii. [l mporo He-
00ximHO 3HATU O0JIaTHAHHA Ta IPUIAAY JabopaTopii.
(odamok 2 (3a60aHHsa Ha KapmKax))
s Toro 1mobu mepeiTy 10 HACTYIIHOI 3aJI1, BaM
MoTPiOHO BiAIOBiCcTM Ha 3amUTaHHA.
¢ XT0 300pasKeHuit Ha KapTUHi?
¢ Sk HasmBaEeThCA KapTUHA?
¢ fIxe obOmagHAHHA 300paskeHO HA KapTHUHi?
(Kapmuna «Aaximix» Adpiana ean Ocmade)

3ana 4. Anximina

Yuurens. [lapamenbc, ABilleHHa — MeAUKHU Ta
xXiMiKkM, AKi saiimanucsa nomykoM (istocodpchbKOTo
KaMeHIO.

Ilix vyac momyKy (isocochbKkoro KaMeHIO Tpa-
IJIAJINCA KypHO3u.

Hacroareny Ilranbray3eHCBKOrO MOHACTUDSA
y BiIbHUY BiJ ciyKiHHA yac 3aiiMaBcs IMOITyKoM (i-
J10coChKOTO KaMeHI0. 3aMiCTh IIPO30POro, JIETKOTO
(dinocodchbKOro KamMeHIO, IO BUI'PaBaB yciMa rpaHs-
MU, BiH OZiep:KaB BajKKy, TeMHY DEUOBHUHY 3 MeTa-
geBuM O0auckoM. ILIif eKCIIepUMeHTy CKJIAIU Y JBO-
pi MoHacTups, e MOro 3HAWIIIN CBUHI Ta BUABUIU
IO IILOTO KaMeHI0 racTpoHoMiuHmMil iHTepec. Ilicia
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B)KUBAHHSA CBUHI J0oOpimmanu Ta He BUMHAIU OiJblile
JIUKUX CBUHCHKUX BUTiBOK.

TepamneBTuuHUIl ePeKT HOBOT'O IIpemapary OyJo
BUIIPOOYBaHO Ha UeHIIAX. Pe3ysbTaT mepeBepiius yci
OUiKyBaHHS: yCi COPOK YEHIIiB IIOMEPJIX B CTPAIITHUX
MYyKaX.

HoBa peuoBuHa ofep:kajia Ha3By aHTUMOHiyM,
10 MOJKHA IepeKJacTu SK «aHTuuepHelb». Cbo-
TOAHI MU 3HAEMO I[}0 PEUOBUHY AK MUII’ AK (apceH).

IIparsenHsa HaKUBU He MOKe HECKiHUEHHO pyXa-
T HayKy. Tomy He Bci anximiku Oyau adepucramu,
AK 1X YacTo yABJAOTH. Byau cepen HUX i Taki, Koro
I[IKaBUJIO JIUIIIE 30JI0TO, Oyau Joau HeuecHi. IIpo 1e
6araTo HaIMCaHO.

Aute :xXomeH i3 TUX, XTO IParHyB JIETKOI HaKUBU
B ayiximii, He momep cBoeio cMmepTio. OgHUX Biraau
3a IXHi HeUeCcHi BUMHKU, JPYTUX CTPAUyBAJIU MOMKHO-
BJIAAIN, TPETiX HUIMUJIA «CBATA» iHKBisuIlis, Bbaua-
04Yu B cripobax IIITYYHOTO BUTOTOBJIEHHSA 30JI0Ta 3a-
MaxX Ha MOHOIIOJIi}O0 B IIMX CIIPaBaX BUIIUX CHJI.

CopaB:kHi anxiMiKum CKPOMHO # [TOOPOCOBiICHO
IIpaIioBajd y CBOIX AOMAIIIHiIX Jaboparopisax. Bouu
myranu «@isocodcbKuil KaMiHb» He TIiJIBKU AJA
TOTO, IIOOM 3 HOTO0 [JOIOMOIOI0 IIEPETBOPIOBATH Ha
30JI0TO HebJsaropofHi Metanu. Y bOMYy KaMeHi BOHU
0aumiu mepi 3a Bce 3acib MPOJLOBIKEHHA KUTTA 1 311i-
JeHHA Big xBopo6. IIi HeBimomi anxiMmiku-TpymiBHU-
KU IIMCcaJX CMIIITHI AJIsg Hac, ajie OJIsd HUX IIOBHI 3Mic-
Ty TpakTatu. IIpukaazn rakoro rpakrary — «IIpo mgo-
OpouecHicTh i ckyam Bogu». Tak, oOpoUeCHICTh TeX
BBa’KaJIu IIPpeIMEeTOM BUBUEHHSA aaximii.

AnxiMiKU-TPYJiBHUKY HACTUPJIUBO POSUMHAIU,
IPOXKapPIOBAJIN, IEPETOHAIN COTHI PEUYOBHH i Jajim Maii-
OyTHill ximii gy:ke 6arato. BoHu BaecsaTepo 30iabIITHIN
BifoMy TOA1 JIFOAAM KiMbKiCTh XiMiUHKX CIIOMYK. AJXi-
MiK¥ BiIKDpWJIV BasKJIUBIi I ChOTOIHI MeTOIM Iii Ha pedo-
BUHU U CyMiIITi 3 METOO aKTHBi3aIlil XiMiuHMX peakIriii.

Bouu BuHalimiu pisHOMaHITHY XiMmiuHy amapa-
TYpy ¥ OCYA, 110 IO ChOTOMHI BUKOPHUCTOBYIOTH y Jia-
GopaTopiax, — Ko0J0u, JifilKu, peTOPTH.

Came anxiMiKkm; ofepsKaan BasKJINBiI KUCJIOTH, Oa-
raTo OpPraHiYHUX CIOJYK, BiIKPHUJIM CIIOCOOM CYyXOI
neperoHku aepeBuHu. lle BoHM po3pobuiu GaraTo
crnocobiB (apOyBaHHA TKaHWUH, OJep:Kajau pisHOMA-
HiTHI JiKW, BUHAWIILJIN IIOPOX i posrajgajm CeKpeT
BUTOTOBJEHHA apdopy.

3ana 5. CtaHoBJNIeHHA XiMil AK HayKn

Yuurens. Ho 1661 pory TepmiH <«anximisg»
Mali’Ke 3HUK 3 HaYKOBOI JIiTepaTypHu, i BUHUK HOBUU
TepMiH — ximid.

CKAPBHUYKA YPOKIB

Benuke sHaueHHs OJd CTaHOBJIEHHS Ximil 9K Ha-
VKU Majau poboTu aHTJIifickKoro BueHoro P. Boiins.
Bin ynepiie 1aB HayKOBO OOI'DYHTOBaHE BU3HAYEHHSA
XiMiUHOTO ejieMeHTa K Me:Ki PO3KJIaJaHHS PEeYOBU-
HU Ha cKJaaoBi wactTuHU. EKcnepuMeHTa bHI JOCTi-
Ioxenna P. Boitna cranu mouaTkoM Ximil AK HayKu.
IIpore :xomuOi Teopii, sKa 6 ysaraJbHWUJIA HAKOIIU-
YeHUH eKCIlepuMeHTaJIbHUI MaTepiaji, Boiib He 3a-
IIPOIIOHYBAB.

1756 p. pocificbkuii yuenuit M. B. JlomoHOCOB
Ha IiacraBi KiJIbKiCHUX MOCJIiAiB MOBiB, II0 ITifg dac
TOpiHHA ¥ OKUCHEHHS PEeYOBMHA He PO3KJIATA€ThCH,
a, HaBIIaKU, CIOJIYyYAETHCA 3 YACTUHKAMU ITOBiTPA.

dpannysekuii yuenuii A. JlaByaswe 1774 p. mo-
BiB, IITO ITi€0 CKJIAOBOIO YaCTUHOIO IIOBiTPS € KUCEHb.
IIpanamu A. JlaByasbe 6yJI0 OCTAaTOUHO CIIPOCTOBAHO
Teopilo (IOTiCTOHY i CTBOPEeHO IpaBUJIbHE, HAYKOBE
YABJIEHHA IIPO CYTh IPOIEeCiB ropiHHA I OKUCHEHHA.

Y XVII-XVIII ct. 6yJso 3ailficHeHO HU3KY Ximiu-
HUX i GpisuuHUX BiAKPUTTIB, 1110 AemaJIi OamiKYe mif-
BOJIATH HAC A0 CyYacHOI Ximii.

Haseemo imeHa meAKMX BijOMHX yUYeHUX-XiMi-
KiB. (38epmaemocs 0o nopmpemis 6i00MuUX YueHUX-
XiMmixia.)

e ®dpaunnyspkuit yuenuii Auryan Jlopau JlaByasbe
(1743-1794) chopmyaoBaB 3aKOH 30eperKeHHS
Macu — (GyHIaMeHT XiMiuHOI HAYKHU.

e Amrgificekuit ximixk I»x. danbron (1766—1844)
CTBOPUB aToMicTHUuUHY Teopito. Binkpus rasosi
3aKOHU, AKi CbOTOHI HasBaHi 1ioro imenem. Ilep-
muM onucaB gedeKT 30py, Ha AKUIN XBOPiB caM
i AKUA misHimIe Ha3BaJau JAJbBTOHI3ZMOM.

e Muxaiino BacuasoBuu JlomomocoB (1711-1765).
PosBuBaB aTOMHO-MOJIEKYJIAPHI yABJIEHHS IIPO
6ynoBy peuoBuHu. ChopMyat0BaB IPUHIIUIIYN 30€-
pekeHHA MaTepii Ta pyxy. Bukiawouus (oricTor
i3 ymesa ximiuHUX areHTiB. 3akKJaB ocHOBU (i-
3UYHOI Ximii.

e IImurpo IBamoBuu Mengenees (1834-1907).
ChopmyaioBaB mepiofUUHUNE 3aKOH Ta mepiomuy-
HY CUCTEMY XiMiUHUX eJIeMeHTiB.

* Onexkcanap Muxaitnosuu Bytiepos (1828—1886).
3acHOBHUK opraHiuHoi ximii, aBTop Teopiii 6ymo-
Bi peYOBWH, TaJJAHOBUTUU YUYEHUU Ta IIeJaror.
YV XVII-XVIII cT. HayKOBI[i 3iliCHIOIOTH IiJIUHA

pan XiMivauXx i QPisMyHUX BiAKPUTTIB, 10 IiABOAATH
Hac oo cyuacHoi ximii. Bizkpuro 6araTto HOBUX eJie-
MEHTiB, PEUOBUH, yUeHi ONUCYIOTh IXHi BJIaCTUBOCTI,
eKCIIepUMEHTaJbHO BUBYAIOTHh SBUINA, IO BimOysa-
IOThCSI HABKOJIO HUX, OefaJi ryiubiie MPOHUKAIUN
B MaTepiro.

XIMIA

N2 17-18 (317-318) BepeceHb 2014 p.



CKAPBHUYKA YPOKIB

IV. PEOJIEKCIA

«Mikpo¢poH»

¢ Yoro He ouikyBagu Bif ypory?
¢ Baimi BpaskeHHs Biff ypory?
¢ IITo Bam HaiibinbIIe ciofobaacsa B My3el anTerri?

V. AOMALUHE 3ABAAHHA

1. IIpoyuraru § 2, 3, moBroputu § 1.
2. IligroryBaTtucsa a0 mpakTUYHOI podoTu Ne 1.
3. 3am0BHUTHU TAOJJIUIIO.

MAPLWPYTHU NUCT

Yuusa 7 kaacy

JIbBiBCBHK U My3eii. AnTeka-mysei «Ilix yopHUM
ODJIOM » .

Agppeca: m. JIbBiB, ByJs. [IpyKapchKa, 2 (Ha posi
| wrotrii PuHOK).
: Tema 3aHATTA. KopoTki BimomocTi 3 icTopii possBu-
|TKy ximiil. OsHaiioMmyIeHHA 3 o0JIafHAHHAM Ta Jiabo-
| paTopHUM mOCYAOM
| Yac mpoBeeHHS 3aHATTA

I. lo eKcKypcii B my3sen

1. [TpuragaiiTe mpaBuJia MOBEAiHKY B My3ei:
* TmepecyBaTHUCH
* PO3MOBJIATHU
* TOPKATHUCS €KCIIOHATiB
* posmimryBaTucsa 6iJig eKCIoOHATIiB Tak, 1100 ycim

oyJ10
. IToBTOPiTH:

IITo BuBuae ximia?

Yomy moTpi6HO BUBYATH XiMit0?

IIpuranatiTe mpaBuia MOBeiHKY B KabiHeTi Ximii.

* & o IO

Il. Mig yac ekckypcii myseem

—

. YBa)KHO cayxaiTe YUUTEIAd.

2. BoymauBo posrisgaiiTe eKCIOHATH 00JafHAHHSA
3aJIiB My3el0.

3. PerenbHO ompairioiiTe 3aBganHsA (BUIAIOTH y My3ei).

lll. Micna ekckypcii go mysero

1. To HacTyImHOTO YPOKY HaiiTe BiAmoBiAi Ha 3amm-
TaHHA:

¢ OnuuriTh mepIii eTany PO3SBUTKY Ximii.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: ¢ IITo Bam HaiibiibIIE crTOgObAIOCA B My3ei-amTelri?
|

..........................................

..................................................................................
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2. CamocTiliHO BUBUiITHL maparpad miApydyHUKa Ta
BUKOHANTe 3aBHaHHI. |

Ha xapruni (y mysei) «Anximik» AgxpiaHa BaH
Ocrage (uix. Adriaen van Ostade (10 rpyaas 1610, 1
Xapaem — 2 TpaBHa 1685, Xapaem)), HinepnaHn-:
CBHKOT'0 XyIOKHUKA 1 rpaBepa, 3HAUIITh MAKCUMAJIb- |
HY KiZbKicTh a60paTopHOTO OGJIafHAHHA Ta IIOCY- !
Iy, SaIUIIITh JOCTiIKEeHHA ¥ TaGIUITIO.

Hasga o0nagHanHg Hassa nmocyay
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CKAPBHUYKA YPOKIB

DOAATOK 1

NMPOAOBMTE PEYEHHA

Bxoautu mo xabimery ximii Ta s1aGopaHTCHKOI

TiJIBKY 3 [03BOJIY BUNTEJS, TOMY II[O

IIpuunHoIO mOKeKi B KabiHeTi ximii MosKe cTaTu

B — —

BxoauTtu B KabiHeT i BuxoauTu 3 KabiHeTy cmo-

KifiHo, 11100

HOMY CTOJIi HiYOTO 3aliBOT0, TOMY IIIO

Heo6xifgHo 3HAWTH MiCIle3HAXOMKEHHSA HPOTU-
TMOKEeKHUX 3ac00iB i BMiTM HMMH KOpHUCTyBaTHCH,

1100

Tpeba BMiTH TOBOAUTHCA 3 peakTUBAMU’, II[00

IIpamoBaTu cupgauu, IIBUAKO, aje 6e3 3aiiBoi
KBaILJIMBOCTi, 00 I1e MOJKe CTATH IPUUNHOIO

|

|

|

|

|

|

|

|

I . .
I Ilixg wac poGoTu He ciig TpumaTu Ha JjabopaTop-
|

|

|

|

|

|

|

|

|

Ximiuauit mocyns € Hebe3MeuHnuM, TOMY IO

Tpeba 3HaTH Miclle3HaXOAKeHHsA B KabiHeri ar-
TEeUKU, 00K CBOEUYACHO

| BapiaHT

YcranoBiTh BigmoBimmocTi Mixk HasBamu Js1abo-

paTopHOro obsagHAHHA Ta nudpamMu Ha cxeMmi.

Il BapiaHT

AOAATOK 2

> —

YcranoBiTh BimmoBimHocTi Mik HasBamu Jabo-
paTopHOro obJiafHaHHA Ta MudpamMu Ha cXeMi.

Jlitepu 1a6opaTopHOTroO
o0JIaTHAHHSA H IMOCYXY

A

b

B

T

Jlirepu 1a6opaTopHOro
0o0JIaTHAHHA H MOCYAy

A

b

B

T

Ne ma cxemi

Ne ma cxemi

A — Kouba

B — crynka 3 ToBKaunKOM

B — Jgifika
P — KpallaHKU
— mpobipka

—IF4L0

5

A — mTaTtuB AJA TpobipoK
B — ximiuHa cKrIgHKA

B — kpyriogouHa K0I6a

I‘ — OaHKa
— MEeH3ypKa
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Mpawoere 3 AiTbMM, AKI MalOTL ocobnuei
notpebu?

bamaeTe fonoMorTM aganTyeaTucA
B Cy4YacHoMY cBITi?

Nepeannavyyie HoBMA WypHan «uTHHa
3 ocofnMenMuK noTpebamn. IHKNIOIMEHA oCBITa.
Dedewtonoria. Hopewwiisa negarorixas!

OrpumManme 40 cTopiHOK KOPMCHMX METODHMHMX
Ta NPEHTHUHNX PEHOMEHALIA Ha MICALS!

Fobata 3 [ireasd, Sl sABOTe DEoOM-
BOCTI poaBwTHy ab0 ool nompefu
(0 poanafisu CTyry, J0fy, saoESHHA
AYTHYHHY, TPMBERHIL, NBopysME T8 =)
n:Tp(lE.:,r Bl MeSArTrE OO b gl b
T milibiran. M Dpr 3=y natn JLarHoCT.
Hy, Fpoginasmessy, Hopeswdeny, peabini-
Tawirey T2 polgusanwery poboty 3 ancod-
NUAEGs QUTHHODY AM SorosesrTe TE
T 3NaNTYBATHOR B CysatmoMy (BT
¥ meanmy wiypHin A «0oopas B -
[EETE MAETOORNH TH MDAV PeHOMEHABE, 38TDDCE JHANIIHI METOLE
fa fipwischan pofona, podbobeos aausns o

BapricTe nepegaaary aa 2015 pie

Bl ML — nopes BATHCH Ha ML 1750 fam 15008

EAFHTROSHE M PEENNITS L 5250 1= 5

Axuin

Mepeannawyte sypHan ia 12 vkrige, KQCHNaRTE Monm
T ILAAITHE KT DR &N TRy A0S0
achion osnovai@gmail com afo Ha appecy BMnaBHMTES
B1001, M. Kapsis, ey NMiseeasrsopsa, 56) g0 | mommm
015 poiy Ta rapaniRaso STRisentTE CRpTIagIMAT

M0 MEEWLBHEA SENJ80M MBHA!
_CEPTHOIKAT! = CEPTHOIHATS
% 100 = L 1000

= = =

& rmozed BepiTh PUacTe y PAOIFpaL FONGEMOMD NpUYY —
cepriadinara ma 1000 rps. 1@ 20 copmadinaria va 100 rps
ANA JaHOOREHHA KT T8 REPEOARATH HOfpMania,

NepeannavyynTte wypHan!
Hapasadte npodeciany gonomory!

.-lr .17

HOBK

MepepmaaTy Mo=Na ppapsNTR: 3 Ton. (037

Wl EEATY B ' journal Bl CON U Dy M0y B {K
fepnouIme 300 | PErGEATLHDND NPEOCTIENIG | B0 MICTI

........................................

Mam’AaTka gna po6oTu B Manux rpynax
(ana yuHis)

1. Po6Gora B MaiuxX rpymnax IO3BOJUTL BaM HaOy-
TU HAaBUYOK CIIIJIKYBaHHSA Ta CITiBIIpAaIli.

2.Ilicasa Toro AK yuuTesab 00’e€IHaB Bac y MaJi
rpyIu ¥ B OTPUMAJIM 3aBIAHHS, Ballla I'Pyla
3a KOpoTKuii yac (3—5 XB) MOBUHHA BUKOHATHU
e 3aBJaHHSA Ta I[OJATH Pe3yJabTaTu POOOTU
CBOEI I'pymu.

|

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I . . . . I
| 3.IIIBuaKo po3moAisiTh poJi B rpymi. BusHaure- |
: cdA, XTO OyIe rOJIOBYIOUUM, ITIOCEePEeJHUKOM, Ce- :
| KperapeM, nomoBimauem. HamaraiiTeca BUKO- |
: HyBaTH pisHi poi. |
. . |

| lonosytouuii (cnikep): |
| ® 3auuTye 3aBAAHHA I'PYIIN, |
: * OpraHisoBye MOPAIOK BUKOHAHHS; :
| * TPOIOHYE yYaCHMKAM T'DYIU BUCJIOBUTHUCS IIO |
: uepsi; :
| ® 3aoxouye I'pymy o poboTu; |
| e migbuBae migcyMKu poboTH; I
: * 3a 3rofi0I0 IPYIM BU3HAUAE AOIIOBizaua. :
| CekpeTap: I
: * KOPOTKO I po36ipJIMBO 3aNIMCy€E PE3yJIbTATU PO- :
| 0oTu rpynu; |
| e 4K ujeH Ipynu Mae OyTU TOTOBUM BUCJIOBUTH |
: OIYMKY TPYOU Mg yac migOuTTaA migcyMKiB abo :
| TOIIOMOT'TH JOTIOBiTauesi. |
: MocepeaHuk: :
| ® CTEKUTH 3a YacCOM; |
: * 320X0Yy€ I'PYIy OO0 POOOTH. :
| Donosigau: |
| * YiTKO BHCJOBJIIOE NYMKY, AKOI Aifiria rpyna; |
: * IOIIOBia€ PO Pe3yJbTaTu POOOTHU I'PYIIH. :
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

4. ITounHaiiTe BUCJIOBJIIOBATUCA CIIOUATKY 3a 0Oa-
JKaHHSM, a IOTiM 1o 4yepa3i.

5. MoTpuMmyiiTecs MpaBUJ aKTUBHOTO CIAYXaHHSTI,
TOJIOBHEe — He IlepeduBaiiTe oHE OJHOTO.

6. O6roBoproiiTe ifer0, a He YUHS, AKUI BUCJIOBUB
III0 izmero.

7. ¥YTpumyiitecsa Bix OIliHOK Ta o0pa3 y4acHUKiB
TpyIu.

8. HamaratiTeca mifiTu cuoiJbHOI OyMKH, Xoua
B JesKUX BUIAAKAX y I'PYIi MoKe GyTH 0co0-
JIBa JyYMKa, AKa Ma€ IpaBo Ha iCHYBaHHA.




