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1. IlossicHUTEILHASA 3ANMUCKA.

JononuuTtenpHas o00meo0pa3oBaTeabHas 0O0IIepa3BUBaOIIas TporpaMma «XUMHUS BOKPYT Hac»
€CTeCTBEHHO-HAYYHOl  HANpPABJIEHHOCTH, COCTaBlieHa B  COOTBETCTBUM C  HOpMamy,
YCTaHOBJIEHHBIMU CJIEyIOIIEN 3aKOHOAATEIbHON 0a30M:
=  denepanbubiii 3akoH Poccuiickoit @enepannu ot 29.12.2012 r. Ne273 «O6 o6pa3oBanuu B
Poccuiickoit ®eneparuny;
= VYcraB MYHHULIUIATIBHOTO OIOIKETHOTO 00pa3oBaTEIbHOTO YUPEKICHUS
«bonpiie3zeTrIMCKasioCHOBHAs 00111€00pa30BaTeIbHAs LIKOJIaY;
= [lonmoxenune o  pa3paboTKe,  COAEpX AaHUM M  YTBEPXKIECHUU  JOIOJHUTEIbHON

001eoOpazoBaTebHOM 00mepa3BuBatomei mporpammbl MBOY «bonsmmesersimckas OO,
YpoBeHb NporpaMmmbl: CTapTOBBIN YPOBEHB
AKTYaJIbHOCTh CO3JJaHMsI JIaHHOM TpOTrpamMMbl 3aK/IIO4aeTcsi B HEOOXOAUMOCTH pa3BUTHUS
[TI03HABATEIBHOIO HHTEpECa K XMMHMYECKOW HAyKe YYalluXcs B CBSI3M C IMIMPOKUM PA3BUTUEM
XUMHUYECKOTO MPOU3BOJCTBA U YBEJIUYEHUS MCIIOJIB30BAHUS MTPOJIYKTOB U BEUIECTB B )KU3HU. XUMUS,
KaKk OJIHa M3 OCHOBOIOJIAralolux oOjacTeld ecTeCTBO3HAHUS, SBISETCS HEOTHEMJIEMON 4YacTbio
o0pa3oBaHUs IIKOJIBHUKOB. KaxabIii yenoBek *UBET B MUPE BEUIECTB, [MO3TOMY OH JOJDKEH HMETh
OCHOBBbI (PYHIaMEHTaJbHBIX 3HAHMM MO XMUMHM (XMMHUYECKass CHUMBOJIUKA, XUMHUYECKHE MOHSITHS,
(hakThl, OCHOBHBIE 3aKOHBI U TEOPUH), TO3BOJISIIOIINE BHIPA0OTATh MPEACTABICHUS O COCTAaBE BEIIECTB,
WX CTPOCHUH, NMPEBPAILCHUAX, TPAKTUUYECKOM HCIOJIb30BAaHUH, a TaKKe 00 OMACHOCTH, KOTOPYIO OHU
MOTYT NPEACTaBIATh. M3ydas XuMuio, ydamuecs y3HalOT O MATEpUaJIbHOM €JUHCTBE BCEX BEILECTB
OKPY’KaIOILIEro MUpa, 00YCIOBIEHHOCTH CBOMCTB BEILIECTB X COCTABOM U CTPOEHHUEM, II03HABAEMOCTH
U MPEJCKa3yeMOCTH XUMHUYECKUX sBJIeHHH. [Iporpamma akryanbHa, T.K. U3y4€HUE CBOMCTB BEILIECTB U
WX MPEeBpPALIEHUIN CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHHUS, a MpaKTU4YecKas pabora c
BelleCTBaMU (J1a00paTOpHBIE SKCIEPUMEHTHI) — TPYAOIIOOUI0, aKKypaTHOCTH U coOpaHHocTH. Ha
puMepe XMMHUM Yydalluecs MOJIYy4yaroT IPEACTaBICHUS O METOAAX MO3HAaHUS, XapaKTEepPHBIX MJIs
€CTECTBEHHBIX HAyK (OKCIEPUMEHTAJIbHOM U TEOPETUYECKOM). 3aHATUS B OOBEIUHEHUH TECHO
CBsI3aHBI C 00Ie00pa30BaTENILHBIM KYPCOM U CIOCOOCTBYIOT PACHIMPEHUIO M YIrIyOJCHUIO 3HAHUM,
M0JIy4aeMbIX Ha YPOKaX, Pa3BUBAIOT U YKPEIUISAIOT HABBIKU SKCIIEPUMEHTHUPOBAHHUS.

B MBOVY «boasmesersiMckass OOIL» HeoOXoauMo pa3BHUBaTh €CTECTBEHHO-HAYYHYIO
HaIpaBJIEHHOCTh. Pe3ynbTaThl OMPOCOB JOKA3bIBAIOT, YTO 3TO HANPABJICHHUE ACSITEIBHOCTU CPEIU
JIeTeid M WX poauTened ocTaércs OJHMM U3 caMblX BocTpeOoBaHHBIX. Jlerelt HeoOXoauMO
3aMHTEPECOBBIBATh €CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTHIO KAaK MOYKHO PAHbBILIE ISl YCHEUIHOTO
YCBOGHHUS TaKHX MPEIMETOB, Kak reorpadusi, Gpusnuka, XuMusi 1 OHOJIOTHS B CTAPIINX KJIACCaX IIKOJIBI.
J1J1s 5TOTO MOAXOMAAT 3aHATHUS JOMIOJIHUTEIHHOTO 00pa30BaHMUSL.

[Ipu peanu3anuu MIPOrpamMMBbl NPUMeEHSAeTCS KOHBEPreHTHbII MOAXO0J,
B3aMMOINPOHUKHOBEHHE M B3aWMOBJIHSIHHE PA3JIMYHBIX MPEIMETHBIX obOnacteil (Xxumus, Qusmka,
OMOJIOTHS), KOHBEPICHTHBIE TEXHOJOTUH (MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE, KOTHUTHBHbBIC
TEXHOJIOTHH).

OTanyuTebHBbIE 0CO0EHHOCTH NMPOrpaMmmbl.Pa3zpaboTka mporpaMmsel Kypca OCyIIeCTBICHA
Ha OCHOBE coBpeMeHHOW KOoHIenmu mIkoJIbHOTO XUMUYECKOT0 00pa3oBaHus, MpeaycMaTprUBaOIIeH
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YCUJICHWE MHTETpallMd €CTeCTBEHHOHAYUHBIX 3HAHUH, 0ojee IMPOKOE HCIOJIb30BaHUE B O00y4eHUH
BUJIOB JICSATEIBHOCTH, HANpABJICHHBIX Ha pPAa3BUTHE HMHTEUICKTA YYaIIUXCS, WX TBOPUYECKOTO
MBIIUICHUS.

Kypc nmeer 4eTKo BBIp@KEHHYIO NMPAKTHUECKYI0 HANpPaBIEHHOCTh M PEANN3YETCs HA OCHOBE
MPAaKTUYECKUX (JOPM M METOJIOB OPraHU3AIUH 3aHATHIA: PEIICHNE MPUKIAJHBIX 3aa4, PaKTHYECKHIe
1 n1abopaTopHbie padOThl, ONBITHL M IKCIIEPUMEHTH. B pamkax Moayis oOydaronirecs npuoOperaroT
HOBBIE ¥ COBEPIICHCTBYIOT TIOJyYCHHbIE Ha YypPOKax TEOPETHYECKUE 3HAHMS, pPa3BUBAIOT
o0rmieyyeOHbIC U CTIENUANTBHBIC XUMUYECKAE YMEHUS 1 HABBIKH.

®opMHpOBaHUE OIBITA CAMOCTOATENIEHOW TBOPYECKOH MAEATEIBHOCTH YYalUXCsS B JTAHHOM
Kypce pelaercs ¢ INOMOIIBI0 TaKOW THIOBOM 3aJa4yM, Kak Kelc-TexHoJoruu. CymHoCTh Kelic-
MEeTO/Ia COCTOMT B TOM, YTO YYalIMMCS TPEAIaraeTcs PEIIUTh MPEUIOKEHHBIH yJYHTEIeM Keic,
KOTOPBIN TPEACTaBIsACT COOOM ONMMCaHWe KOHKPETHOW cuTyanuu (ciy4as), Ipoliecca WU SIBICHUS.
Keiic — 310 BBeZieHHE B HEKYIO IPOOJIEMY MM TIOCTAHOBKA MTPOTHBOPEUMS, CIIOKUBIINXCSA B PEaTbHOM
MPAaKTUKE WA TIOCTPOCHHBIX HA peajbHBIX (akTax. PemeHune keiica mpennosaraeT OCyIIECTBICHHE
psma omepanuii: OT aHaIW3a NPEVIOKEHHOH CHUTyaluu 10 (OPMYIUPOBAHUS W TPEICTABIICHHS
ONTUMAIIHOTO €€ PEHICHHs. YUYHUTHIBAs, YTO YUYallHecs B PealbHOW JKM3HHM TaKXKe OKa3bIBAIOTCS B
Pa3NIMYHBIX CUTYAIHsIX, TPEOYIOINX BBIOOpPA ONTUMAIBHOTO PEIICHHS, WCIOJIh30BAHNE YKa3aHHOTO
polla THIOBBIX 3ajad npuMeHeHust Y Y]l OyneT akTyaau3upoBaTh MPUOOPETECHHBIE UMH YMEHHUS H
MIEPEBOJANTH WX U3 30HBI AKTYAJILHOTO Pa3BUTHS B 30HY Onvkaiimero pa3Butus. Cpein MperuMyIecTB
KelC-MeT0/1a MOKHO BBIACITHUTD CIIEIYIOMIHE:

— ColepKaHWe Kelca WMeeT MPAaKTHYECKYl0 HalpaBICHHOCTh, COOTBETCTBEHHO
WCTIOJIb30BaHNE KeHC-MeTo/la TIO3BOJISIET OTPENENUTh, HACKOJIBKO YCIIENIHO yYalluecss MOTYT
NPUMEHUTh TEOPETHUYECKHE 3HAHWS TPU PEHICHHH Yy4eOHO-TIPAKTHYECKHX WIM  y4eOHO-
MO3HABATEbHBIX 337134,

— OPUCHTHPOBAHHOCTH Kelica Ha HM@IOH.[HﬁCS[ Y y4dJamuxcs OIIbIT, YTO BJIMACT Ha HX
AKTUBHOCTH U IIO3HABATCIIBHYIO CAMOCTOSATCIIBHOCTD;

— pelieHre Kelica mpeanosaraeT He OBJIaZIeHHe TOTOBBIM 3HAHUEM, a €r0 BHIPAOOTKY.
Pemenue kelica COCTOUT W3 CIEAYIONMIMX 1IAr0OB:

1) uccrenoBaHue MPEAIOKEHHOM cuTyanuu (Keica);

2) cOop W aHaNMM3 HEAOCTAroNMIEH HHOOPMAIIHH;

3) o0cyx/IeHIEe BO3MOKHBIX BAPHAHTOB PEIICHHUS ITPOOIEMBI;

4) ) BeIpabOTKA HAMJIYYIIIETO PEIICHHUS.

[Ipu sTOM cnemyer MoHUMAaTh, YTO, BO-MIEPBBIX, KEMC MOKET U HE UMETh MPABUIHLHOTO OTBETA
WM UMETh HECKOJbKO BApHAHTOB PEIICHMS; ONTUMAIbHOE PEHICHHE MOXET ObITh OJHO (HO OHO HE
BCET/Ia MOXKET OBbITh PEAIN30BaHO B PEATbHOM CUTyalluN), a BOT 3((EKTUBHBIX PEIICHUH — HECKOJIBKO.
Bo-BTOpBIX, BBOJHBIE KEWCHI MOTYT MPOTHUBOPEUYUTH IPYr APYry WM MOCTOSIHHO MeHsThbcs. Keiic
CTPOUTCS Ha pealibHbIX (DaKTax U UMUTUPYET HACTOSIIYIO KU3HEHHYIO CUTYAllMIO, a B )KU3HU HE pa3
MIPUXOJAUTCS CTAIKUBATHCS C MOJO0OHBIMU TIpoOieMaMu. B-TpeThux, Kak MpaBUiio, KEIChl peraroTcs B
YCIOBUSX OTPAaHHMYEHHOTO BpeMEHH. B peanbHOW HIKOJBHON MpaKkTUKE BPEMEHHOM pEXuM, Ha
KOTOpBI 1iesiecoo0pa3Ho paspabareiBaTh Kelc, coctaBiser 40-45 munyTr. Bceero B mporpamme
MPEIIOKEHO S5 KEHCOB.

Oco0eHHOCTBIO MPOrPaMMBI SIBISIETCA TaKXKe W TO, YTO B KOHIIE ToJa OOy4eHHUs — HTOTrOBas
arrecranus B (opme 3amuThl paboT Ha MacTepckoil TBOpUECKHX pabOT WM HAYyYHO-MPAKTHYECKOU
KOH(epeHIIMH Ha ypOBHE IIKOJbI, a Haubojee MOCTOiHbIE paboThl Ha ypoBHEe paiioHa. [lo uroram
y4acTUsl B JTAHHBIX MEPOMPUATUAX OOydaromiuecs MOJIy4aroT rpaMoThl MoOeauTene u Mpu3époB U
cepTU(UKATH YYACTHUKOB.

BapuatuBHOCTb, BO3MO:KHOCTH BBHIOOpPa M TOCTPOEHHS] WHIMBHAYAJIbHOII 00pa3oBaTebHOM
TPAaeKTOPHUH.

[IporpaMma JIMYHOCTHO-OPHEHTHPOBAHA W COCTABIIEHA TaK, YTOOBI KaxAblii peOCHOK HMel
BO3MOHOCTh CBOOO/IHO BBIOpPAaTh HanOOJee MHTEPECHBI 00BEKT paboThl, MpUEMIIEMBbIN A Hero. B
MporpaMMe MpeIyCMOTPEHa BO3MOXKHOCTh OOydeHUs TO WHIUBUAYAILHOMY Y4eOHOMY IUIaHY B
mpelenax OCBaMBAaEMOM MPOTPaMMBI, a TaKKe MOCTPOCHHE WHAMBHIYAIbHOU 00pa3oBaTenbHOU
TPAeKTOPUHU Yepe3 BapUATUBHOCTH MaTepuana, MPeJIOCTaBICHHUE 3aJaHUN PA3ITUYHON CIO0KHOCTH B
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3aBHCUMOCTH OT TCHUXO(HU3UOJOTHYECKOTO PA3BUTUS KOHKpETHOro pebenka. Ilostomy marepuan
MIPOTpaMMbI MOKET ObITh OCBOEH JIETBMH C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBBSL.

Opranuzanus yueOHOTO mpolecca OCYIIECTBISETCS ¢ yIeTOM MHIUBHIYaIbHBIX 0COOCHHOCTEH
oOyJaromuxcs: ypOBHS 3HAHUH M yMEHHH, WHAWBUIYAJILHOTO TeMIa Yy4eOHON M TBOpPYECKOM
JESITEILHOCTH U JIp. JTO MO3BOJISET CO3/1aTh ONTUMAJIbHBIE YCIOBUS Ul pealu3alii MOTEHUAIbHBIX
BO3MOYHOCTEHN KaX/10T0 00yJaromerocs.

HNHTEerpupoBaHHOCTb, NPEEMCTBEHHOCTh, B3aUMOCBSI3b € IPYIMMH THIIAaMH 00pa30BaTebHBIX
NpoOrpamMm, ypoBeHb o0ecrieyeHus ceTeBOro B3auMoaeicTBus.

Ha 3ansTHSAX 10 nporpamMme JeTsM NMPUTOIATCS 3HAHMS, NOJYyYEHHbIE HAa YPOKaX MO OMOJIOrUH,
reorpadun u pU3KKe, a TAKXKE B HAYAITBHOH IIIKOJIC HAa YPOKaX OKPYKAIOIIET0 MHpA.

[Ipenmonaraercst ~ COTpyIHMYECTBO €  MegaroraMM U OOy4yaloOUIUMHUCS  JIPYruX
0011e00pa30BaTENbHBIX OPraHU3aIHMid B PAMKaX CETEBOIO B3aUMOICHCTBHS.

3aHsaTHs MIPOXOJSAT BLICHTpE o0pa3oBaHus €CTECTBEHHO-HAyYHOT O u
TexHoyioruyeckoromnpodmieit «Touka pocta» Ha 6aze MBOVY «bonbmiesersimckas OO,

Anpecar mporpammbl. IlporpamMma paccumrana Ha oOywaromuxcst 13-15 ner. KommiekroBanme
IPYyNIbl IPOBOJUTCS C YYETOM MHTEpeca JeTell K HayKaM €CTEeCTBEHHO-HAYYHOTO LMKJA, a TakKxKe
KeJIaHWsI SKCIEPUMEHTHPOBATH U TTPOBOIUTH OTIBITHI.

Cocras rpymnbl. KonnuectBo oOyvaromuxcs B rpymnmne: 8 -14 ygen.

O60Bbém nporpammbl. | To 00ydeHus — 72 Jaca.

®opmbl OpraHu3anuu 06pa3oBaTeIbHOI0 npouecca. ['pynmnosas, HHAUBHUAyaIbHAS.

[Iporpamma paccunrana Ha:

- ofecrneyeHHe CHUTyallMM YcIexa KaXKJOMy YYacTHMKY OOBEJUHEHMs] uepe3 Yy4€T ero
WHJIMBUIyTBHBIX OCOOEHHOCTEH;

- MHOroo0pa3ue BUJ0B aKTUBHOM MO3HABATEIbHOM NESATENbHOCTH 00Y4atOIINXCs;

- UHAMBHIyaJH3allMI0 00pa30BaTeIbHOrO Mpolecca W BO3MOXKHOCTh paboTaTh B TpyIIe WU
WHIUBUAYAIBHO TIPU KEJIaHUU;

- CO3JlaHUE YCJIOBHMH Ui TPOSBIEHUS OCOOCHHOCTEH, BBISBICHHE U PAa3BUTHUE TBOPUYECKOH U
MMOMCKOBOM aKTUBHOCTH,

-opraHu3amuio  atMocdepsl  AMOIMOHAIBHOTO  Ojaromoisydus, KomdopTa, COTPYAHHYECTBA,
CTUMYJISILIUSL aKTUBHOM KOMMYHHKAIUY;

- OpPraHu3alNIo0 SKCKYPCU Ha TEPPUTOPHUH LIKOJIBI U 3a €€ npeaesaMu Npyu Heo0X0JMMOCTH.

[Ipn HeoOXoIUMOCTH 3aHSATUS MOTYT IMPOBOAMTCS JUCTAHIIMOHHO B OHJaMH-cepBuce «O0mako
3HaAHUI».

Buasbl 3ansaTuii no nporpamme. Jleknuu, 6ecesipl, 1abopaTopHbIe U MpaKTUUYEeCKHe paboThl, MacTep-
KJIACChl, BBIMOJIHEHHE CAMOCTOSITEIbHON paOOThI, OTBITHI U AKCIIEPUMEHTBI, TECTUPOBAHHE.
Cpok ocBoenusi mporpammbl. [Iporpamma paccuuTaHa Ha OJIMH TOJ, peaju3yercs B TeueHue 9
Mecs1eB, 36 Hellenu.
Pexum 3ansaTuii. 3anstus nmpoBoasaTcs 2 paza B Henemo 1o 1 yacy (1 akagemudeckuii yac — 40 MuH.)
ean n 3axa4u mporpaMmsi:
Ilens - dbopmupoBaHue y o0ydaromuxcsi TTyOOKOTO UM YCTOMYMBOTO MHTEpEca K MUPY BEIIECTB U
XMUMHUYECKUX TMpEBpallleHul, MpuoOpeTeHrne HEOOXOAUMBIX MPAKTUYECKHMX YMEHUU U HaBBIKOB IO
oOpallieHuIo ¢ 1adopaTOpHBIM 000PYAOBaHUEM, a TaKXKe ¢ IUPPOBOI TabopaTopueii Mo XUMUH.
3aoauu:

1. VYraybnenue u pacmivpeHre 3HaHUHA 10 XUMUH.

2. IlpuBuTh 00y4aroIMMCs HaBBIKM MPOEKTHOM U UCCIIeI0BATEIbCKOW PaOOTHI.

3. Hayuutp mnonb3oBaThCcsi J1abopaTopHBIM OOOpyAoBaHuEeM, LH(PoBOH nabopaTopuei u

XUMHUUYECKOU MOCYAOM;

4. HayuuTb NpUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.
IInanupyemsle pe3yabTaThl:
JIN4YHOCTHBIE

1) YyBCTBO TOPJOCTH 3@ POCCUHCKYI0 XMMHUECKYIO HAyKy, OTHOIIEHUE K TPYAY,

L[EJIEYCTPEMIIEHHOCTB;
MeranpeamMeTHble




1) YMEHHE OpPraHH30BbIBaTh y4eOHOE COTPYAHHUYECTBO U COBMECTHYIO ICSITEIBHOCTH C
YUUTEJICM U CBEPCTHUKAMH,

2) (bopMyIHpOBaTh, ApryMEHTUPOBATh M OTCTAMBATh CBOE MHCHHE.
IIpeaMeTHbIe

1) XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOWMCTBaM, YCTaHABJIMBAThH
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXK/Ty JAHHBIMH XapaKTCPUCTUKAMHU BEIIECTRA,;

2) MOJIb30BaThcsl  TAOOpaTOpHBEIM  oOopynoBaHWeM, IUdpoBol  maboparopueit u
XUMHYECKOM MOCYAOM;

3) MIPOBOJIUTH HECJIOKHBIC XUMUYCCKHE OTIBITHI M HAOIIOACHUS 32 U3MCHCHUSIMHU CBOWCTB
BEIIECTB B MMPOIIECCE UX MPEBPAIICHUI; COOII0IaTh MPaBUia TEXHUKH 0€30IaCHOCTH ITPH MPOBEIACHUU
HaOJII0IEHUI U OIIBITOB;

2. Y4eOHBbIil 1J1aH

Tabnuya 2
Ne Hassanmue pasaesa, TeMbl KosunyecTBo yacoB ®opmbl
Bcero Teopu | IIpakTuka KOHTPOJIA
|
1 BBoanoe 3ansiTue. UHcTpyKTaXK 2 2 - Tect
no Th. Beoanas nuarnocruka. Ipunoowcenue 1
2 Kak ycTpoenb! BemecrBa? Ilpunoscenue 2
2.1 | XuMus — HayKa O BEIIeCTBaX 3 1 2 [TpakTrueckas
paborta
«Jlaboparoproe
000pyI0BaHNE U
PUEMBI
oOpareHus ¢
HUM
2.2 | JIBmkeHWe W B3aUMOJCHCTBHUEC 2 1 1 OrmeiT «Karumm
YaCTHII. YEPHUJI B BOJIEY,
OTIBIT
«PactBopeHnue
nepMaHraHaTa
KaJIus B BOJIE»,
OTIBIT
«PactBopeHnue
MOBApEHHOM
COJIU B BOJIE»
2.3 | A npaBaa mu, yto «Koka- koya» 1 - 1 Keiic 1. «A
MOXeET...? npaB/a Ju, 4T
«Koxka- kona»
MOXET. .. 7»
3 IIpusnaku XMMHYECKHX 15 5 10 IIpunoorcenue 3
peakuum
3.1 | [IpupoHble MHIUKATOPBI. 3 1 2 Ketic 2.
«Ipuponnslie
WH/INKAaTOPBD»
3.2 | [lonydenue meau. 1 - 1 OmnsIT
«Tomyuenue
Mean»
3.3 | OmbITHI C KpaxManoM 2 1 1 OmnpIT
«Onpenenenue
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KpaxMmajsa B

MPOTYKTAX)
3.4 | OkpamuBaHue MIaMeHHU. 1 - OmneiT «lBeTHOE
TUTAMSD)
3.5 | OGecuBeveHHbBIE YepHUIIA. 4 1 Ketic 3. «Taiinbt
CekpeT TaliHOTIHCH. CJIEICTBUS
OmnbIT
«HeBunmumeie
YCPHUITA»
3.6 | [omydenue kpacurenei. 2 1 [TpakTryaeckas
paborta
«Ilosnyyenue
TIPUPOTHBIX
KpacUTEIEN»
3.7 | [Nonyuenue xmopoduna. 2 1 OmnpIT
«[lonyuenune
XJIOpOhuUIIIaY
4 IloJie3HbIE CBOIICTBA BENIECTB 9 3 Ipunoocenue 4
4.1 | Ilouemy mMbLIO MOET? 2 1 IIpakTrueckas
paborta
«Omnpenenenue
KECTKOCTH
BOJIBI»
4.2 | JlomamHss XMMYHCTKA. 1 - OmnbiT «Kak
VIATUTH TATHA)
4.3 | Yuctum nocymy. 1 - OmnpiT «Kak
yIaJTUTh
HAKHUIIb»
4.4 | Kykypy3Has rajoyka — 1 - OnbIT
aZIcOpOeHT. «AncopOmms
3araxoBy
4.5 | Kpucramisl 3 1 OnbIT
«BpIpaniuBanue
KpUCTAILJIa»
4.6 | Karanmuzatopel ®  NpUPOJIHBIE 1 1
WHTHOUTOPHI.
5 Caaakue mnpeBpamieHUsi Ha 9 3 Ipunoowcenue 5
KYXHe
5.1 | Caxapa. 3 1 OneIT
«ITonyuenue
HCKYCCTBEHHOTO
Meaa»
5.2 | Onpenenenue TJIFOKO3BI B 3 1 Keiic 4.
OBoOIIAX U (QPyKTax. «Onpenenenue
caxapa B OBOIIIax
U QpyKTax»
5.3 | IlomyueHue kpaxmayia U OIBITHI C 3 1 [TpakTnueckas
HUM. pabota
«3yuenue
CBONCTB
Kpaxmamna
6 BemecTtBa BOKpyr Hac 12 3 Ilpunoorcenue 6
6.1 | YUucrele BemecrBa HW  CMECH. 1 1




CriocoObI pa3aesieHust CMECCH.

6.2

Bonga - mHOroe nm Mbl O HeEH
3Haem?

OmnbiT «CBOMCTBA
Boabl. O4ucTKa
BOJIBD»
Keiic 5. «Boma
JKUBag v ...7»

6.3

CronoBblil yKCyC M YKCyCHas
3CCEHLIHS.

[IpakTnueckas
paborta
«CBoiicTBa
YKCYCHOM
KHCJIOTBI»

6.4

IlutbeBas cona.

OmeiT «CBOMiCTBA
UTHEBOM COJIBI»

6.5

Yaii, ero cocTaB B CBOICTBA.

OmbiT «CBO¥iCTBa
qasy

6.6

CrupabHble MOPOIIKH U JIpyrue
MOIOIINE CPENCTBA.

OmnbiT «CBOJICTBA
MBLIa)

6.7

JIoCchOHBI, yXH, KpEMBI U IpoYast
napgromepus.

Or1bIT
«V3roToBiieHNE

JYXOB»

6.8

MHuoroo0Opa3ue J1eKapCTBEHHBIX
BEIIIECTB.

OmeIT
«HeoOb1uHbIE
CBOMCTBA TaKNX
OOBIYHBIX
3eIIEHKH U H0Iay,
OIIBIT
«CsoiicTBa
acrupuHa»

JleTeKTHBHBIE AaTEHTCTBA

Ipunooicenue 7

Cummnarn4eckue YepHuIa.

OnbIT
«CekpeTHble
YEPHUIIA»

7.2

AxBapenbHbIe KPacKH.

OnbIT
«ITonyuyenue
aKBapeJIbHbIX

KpPacok»

7.3

MpbUIbHBIE ITY3BIPH.

MEBUIBHEBIE
OIIBITHI

7.4

CocraB IIKOJLHOT'O MeJia.

OneiT«CBoiicTBa
LIKOJBHOT'O
Meja»

7.5

Nuaukaropsl

OngwIT
«Onpenenenue
Cpebl pacTBOpa
C MIOMOIIILIO
WHIUKATOPOBY

KocMoc Bokpyr Hac

Ipunoowcenue 8

XUMHUUECKUI cOCTaB aTMOC(EPHI.

IIpakTrueckas
pabota
«KauecTBeHHBIN
COCTaB BO3JlyXa»

8.2

XUMUYECKUH COCTaB JUTOCHEPHI.

IIpaxTrueckas
pabota




«3yuenue
TIOYBBD»
8.3 | XumMuyeckuii coctaB 2 1 1 [TpakTrueckas
TUIpOCEPHI. pabora
«KayecTBeHHBIN
aHaJN3 BOJIBI»
9 IloaroroBka pador 4 2 2 Ipunoocenue 9
10 Hrorosas arrecranms. 2 1 1 BricTynienust
HTrorosoe 3ansiTue. oOyuarouxcs,
Oecena
NTOI'O: 72 26 46

3. Coaep:xaHue y4eOHOI0 MJIaHA.

1. Beoanoe 3ansitue. Uncrpykraxk no Th. BBognas nuarnocruka. (2 yaca).

Teopus: 3HaAKOMCTBO JIeTeH C LIETSIMU U 3a/a4aMH Kypca, ¢ IpaBUJIaMU MOBEIEHUS IPU POBEICHUU
OTIBITOB, PKCIIEPUMEHTOB, HAOIIIOICHNI; TeXHUKA Oe30omacHOoCTH. OTBETHI HA BOIIPOCHI TecTa (2).

2. Kak ycrpoenbl BemectBa. (6 yacos).

2.1.Xumus — Hayka o BemecTBax. (3 yaca).

Teopus:becena Ha temy «OO0OpymoBaHWe W BeIIeCTBa Jyisi OMbITOB. IIpaBuia OGe3omacHOCTH MpHU
poBeICHUHU ONBITOB»(1)

Ipaxmuxa:Tlpaktudeckas pabora «JlaboparopHoe 000pyIOBaHKHE U MPHUEMBI OOpaIeHus ¢ HuM» (2)
2.2. JIBmxeHue u B3aMMO/IcHCTBUE YacTHIl. (2 Jaca)

Teopus:becena Ha TeMy «J[Bmkenue u B3auMoieiictere qactui» (1)

Ipakmuka:OnbiT «Karmm yepHu B BoAe», onbIT «PacTBOpeHHne nepMaHraHara Kaiausi B BOJIE», OTIBIT
«PacTBOpeHme moBapeHHO# cosn B Boae»(1)

2.3.A nipaBaa au, yro «Koka- koia» moxker...? (1 gac)

Ipaxmuxka:Keiic 1. «A npaBna iau, uro «Koxka- koma» MmoxeT...?» (1)

3. Ilpu3Haku xumMH4YecKuX peakuuii.(15 yacon)

3.1. ITpupoansie nHIUKATOPHI. (3 Yaca)

Teopus: becena Ha Temy «lIpupoaasie naauKaTOphI» (1)

Ipaxmuxa:Keiic 2. «Ipupoaabie HHARKATOPHD» (2).

3.2Kpaxwman. (2 gaca)

Teopus: becena Ha Temy «Kpaxman. OnpeneneHue Kkpaxmaiia B MpoaykTax nutanusy» (1)

Ipakmuxka: Onpit «OnpeneneHre Kpaxmaia B mpoaykrax» (1)

3.3[lonyyenue meau. (1 gac)

Ipaxkmuxka: Onwit «ITonyaerne memm» (1)

3.40kpamuBanue iameHu. (1 gac)

Ipakmuxka:Omnbit «1{BeTHOE MTams» (1)

3.5006¢crBeucHHbIe yepHmia. Cekper TaliHOmHICH. (4 yaca)

Teopusi: becena Ha Temy «O0eciBeucHHbIC YepHMIa. XuMuueckue kKapTiuaku. Cekpet Taiinonucu» (1)
Ipaxmuxa: Keiic 3. «Taiinbl cieacTBus», onbiThl «HeBuaumbie uepamaay (3)

3.6IMonyyenue kpacurenei. (2 yaca)

Teopus: becena Ha temy «Kpacurenn» (1)

Ipaxmuxka:Tlpaktudeckas padorta «IlomydeHne npupoaHbix kpacutenein» (1)

3.7Tlony4enue xnopoduiia. (2 yaca)

Teopusi: becena Ha Temy «Xmnopodumm» (1)

IIpaxkmuxa: OnsiT «[loxyuenue xmopoduiay» (1)

4. Iloae3nble cBOICTBA BellecTB. (9 YacoB)

4.1TTouemy mbut0 MOeT? (2 vaca)

Teopusi:Becena Ha Temy «JIpy3bs Moiinoasipa. [Touemy mMbuto moet? Xectkocts Boab» (1)
Ipaxmuxa: Tlpaktuueckas padota «Onpenenenue KecTkocTd Boab» (1)
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4.2 lomamiusis xumuucTka. (1 gac)

Ipaxmuxa: OnbiT «Kak yaanute nstHa?» (1)

4.3Yuctum niocyny. (1 gac)

Ipaxmuxa: OnubiT «Kak ynanuTs Hakuib?» (1)

4.4Kykypy3Has najgouka — aacopoenrt. (1 gac)

Ipaxmuxa: OupIT «Ancopbuus 3amnaxos» (1)

4.5Kpucramisl. (3 yaca)

Teopus: becena Ha temy «Kpucramib» (1)

IIpaxkmuxka: OnbiT «BeipanBanue kpuctaniay (2)

4.6 Karanmu3zatopsl ¥ pupoaHbie HHruouTopsl. (1 vac)

Teopusa: becena Ha Temy «KaTtanuzaropsl 1 HHTUOUTOPB (1)

5. Caakue npeBpaiieHusi Ha KyxHe (9 yacoB)

5.1Caxapa. (3 ygaca)

Teopus:becena Ha temy «Caxapa. IlomydyeHue HCKYCCTBEHHOTO Ména. Jomarraune
neneHip. (1)

IIpakmuxka:OmnpiT «[loydeHue HCKYCCTBEHHOTO Mezay (2)

5.20mnpenenenue rirOKo3bI B 0BoIaxX U ¢ppykrax. (3 yaca)

Teopus:becena Ha Temy «Uto Takoe rimoko3a. [louemy Hecnienbie si010ku kucibie?» (1)

IIpakmuxka:Keiic 4. «OmnpeneneHue caxapa B oBomax u Gppykrax» (2)

5.3[Mony4enre kpaxmaia u OmbIThl ¢ HUM. (3 daca)

Teopus:becena Ha Temy «HUto Takoe kpaxmai. CrenoOubIit kiei» (1)

IIpakmuxa:TlpaxTryeckas padota «3ydeHne cBoicTB Kpaxmainay (2)

6. BemmecrBa Bokpyr Hac. (12 yacoB)

6.149uctsie BemecTBa 1 cmecH. CriocoObl pa3zaencHus cmecei (1 gac)

Teopus:becena Ha Temy «BemectBo, ¢pusznueckne cBoWcTBa BemecTB. OTIMYNE YHUCTHIX BEMIECTB OT

cmeceit. Crioco0bl paszaenenus cmeceii». (1)

6.2Boja - MHOTOE JIH MBI O HEli 3HaeM? (2 gaca)

Teopus:becena Ha Temy «Boja - MHOTOE JT1 MBI O Heli 3HaeM? Bona u e€ cBoiicTBa. UTo HEOOBIYHOTO B

Bosme? Boma mpecHas u wmopckas. CrnocoObl OYHCTKM BOJBI: OTCTaBaHWe, (UIBTPOBAHHUE,

obe33apakuBanue». (1)

Ipaxmuxa:OnbiT «CBoiicTBa Boabl. OUKCTKA BOIBI», Kelic 5. «Boaa skuBas u ...7» (1)

6.3CT0J10BBIH YKCYC M YKCYCHast sccennus. (1 gac)

Ipaxmuxa:Tlpaktudeckas pabora «CBONWCTBA YKCYCHOM KHCIOTHD (1)

6.4I1utseBas cona.(1l gac)

Ipaxmuxa:OnbiT «CBOHCTBa MUTHEBOM coab» (1)

6.5Yaif, ero coctaB U CBOMCTBA. (1 gac)

Ipaxmuxa:Oneit «CBoiicTBa yas» (1)

6.6CTupanbHbie MOPOIIKU U Ipyrue Moroiiue cpencrsa. (1 gac)

Ipakmuka: OmbiT «CBoiicTBa MbLIa» (1)

6.7JIochoHBI, TyXH, KpeMbl 1 Tipoyast naphromepus. (2 yaca)

Ipakmuka:OmnbiT «3rotoBiaeHue nyxosy» (2)

6.8MHoroob6pasue 1ekapcTBEHHBIX BemiecTB. (3 Jaca)

Teopusa:becena Ha Temy «MHOroo0pasue JieKapcTBEHHBIX BemlecTB. Kakue iexapcTBa Mbl OOBIYHO

MOXEM BCTPETUTh B CBOEH JoMamiHel anteuke? AnTedyHbl loa u ero cBoicta. [louemy Hoa Hago

JepXaTh B IUIOTHO 3aKYMOPEHHOUN CKISHKE. «3eNn€HKa» WM PacTBOp OpHIIMAHTOBOTO 3EIEHOTO.

[lepexucr Bomopoma u  rumaporneputr. CBoiicTBa MEpEeKUCH  BOJOpoJa. ACHHpPUH — WJH

aIeTHJICATMIIAIIOBAs KUCIIOTA M ero cBoWcTBa. OMacHOCTh MPH IPUMEHEHHH actiupuHa. (1)

Ipaxmuxa:OnbiT «HeoObIYHBIE CBOMCTBA TaKMX OOBIYHBIX 3€IEHKM M Hoaa», ombIT «CBoiicTBa

acriupuHay (2)

7. leTeKTHBHBIE areHTCTBA (8 YacoB)

7.1Cumnarudeckue yepHuia. (2 yaca)

Teopusa: becena Ha Temy «3aranku lllepnoka Xommca. CumnaThueckue 4YepHUIIA: Ha3HAUYCHHUE,

npocreimue peuents». (1)

IIpaxkmuxa: OnbiT «CexpeTHbie uepHuua» (1)



7.2 AxBapenbHbie KpackH. (2 daca)

Teopus: becena Ha Temy «CocTaB akBapelbHBIX Kpacok. [IpaBuia oOpamieHust ¢ HuMu». (1)
Ipaxmuka: OnbIT «IlonydyeHne akBapesbHbIX Kpacok» (1)

7.3MbuibHBIC Ty3bIpH. (1 yac)

IIpaxmuxa: MpuibHbI€ ONIBITHI (1)

7.4CocTaB mKOJIHHOIO Mena. (2 yaca)

Teopus: becena Ha temy «CocrtaB mKoJbHOTO Menay (1)

IIpakmuxka:OmnpiT «CBOKCTBA IIKOJILHOTO Menay (1)

7.5Unaukaropsl (1)

Ipakmuka: OnbIT «OnpenenaeHue cpeibl pacTBOPa ¢ IOMOIIbIO HHIUKATOPOB» (1)
8. Kocmoc Bokpyr Hac (5 4acoB)

8.1Xwumuyeckunii coctaB armochepsl. (2 yaca)

Teopus: becena Ha TeMy «XuMHU4ecKuit coctaB atmochepsn» (1)
IIpakmuxa:TlpakTuyeckas padota «KadecTBeHHBIN cocTaB Bo3myxa» (1)
8.2Xwumuyeckuii coctaB suTochepsl. (1 uac)

IIpakmuxa:TlpaxTuyeckas padota «M3yuenne mousbi» (1)

8.3Xumuueckuii coctaB ruapocdepsl. (2 Jaca)

Teopusa: becena Ha TeMy «XUMHUYECKU cocTaB ruapocdepb» (1)
IIpakmuxka:TlpakTuyeckas padota «KadecTBeHHbIN aHammu3 BoabD (1)

9. Iloaroroska pador. (4uaca)

Teopus:TloaroToBKa TEOPETUUECKOM YacTH paboT. (2)
IIpakmuka:PaboTaHaONBITAMH U SKCTIEpUMEHTaMHU. (2)

10. UroroBasi arrecranusi. UToroBoe 3ansitue. (2 yaca).

Teopus:becena. IlonBeaenne UToroB paboTel 00BEIUHEHHS 3a yueOHBIN roa. OO0CcyxaeHne Hanbosee
MHTEPECHBIX U HEOOBIYHBIX MOMEHTOB. (1)

Ipaxmuxa: 3aniuTa BHIMOJIHEHHBIX paboT. (1)

4. KoMIuiekc opraHn3auMOHHO-TIeIArOrM4YeCKUX YCJI0BHIA.

Kanennapublii yueOHblil rpadguk.

Tabauya 3

Mecsn Henenu 3aHsaTUs / 13 HUX KOHTPOJIbHBIE / KAHUKYJISIPHBIA TIEPUOJT

00y4eHUs 1 rox oOy4yeHuUs

1 — e monyroaue. Hauano yueGHOTO r0/1a — IEPBBIA YU€OHBIN JICHb.

1 y
Cenrs6pp | 2 y
— 3 y
nekabps | 4 y

5 y

6 y

7 y

8 y

9 y

10 y

11 y

12 y

13 y

14 y

15 y

16 y

2 — € TIOJIyTo/Ine
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17 I
18 I
19 y
20 y
21 y
SuBapp 22 y
T 23 y
Man 24 y
25 y
26 y
27 y
28 y
29 y
30 y
31 y
32 y
33 y
34 y
35 y
36 y
37 Ay
38 y
Hrons - 39-52 K
aBT'YCT
Kom - Bo y4eOHBIX 36
HeOeNb
Kon — Bo 3amsatuii B 2
HEOEIIO
Kon-Bo ak. dacoB B 2
HEOEIO
Bcero 4acoB o 72
porpaMmme

Ycii0BUS peajiu3alui NPOrPaMMBbl.

Mamepuanono — mexnuueckoe obecneuenue:

y4eOHBIH KJ1acc CO CTOJAMHU U CTYJIbSIMH;

TeTpajau, py4KH, KapaHAallH, JUHEHKY,

HarJsiiHble nocoous,

BeChI 2NIeKTpoHHBIe yueOnbie 200 r;

KOMIUIEKT MOCYJbl U 000PYAOBaHUS AJIsl YUYEHUYECKUX ONbITOB (Habop wamek [letpu, Habop
MHCTPYMEHTOB IpeNnapoBalbHbIX, CTyNKa (apdopoBas ¢ NECTUKOM, HAOOp (IIAKOHOB JUIs
XpaHEHUs1 pPEaKkTUBOB, HaOOp MPOOMPOK, CHOUPTOBKA, ToOprouYee Uil  CHHUPTOBKH,
¢wibTpoBanbHas Oymara, KojObl, NaJoyKka CTEKJIsSHHas, MEpHbIH LWIMHAP, BOPOHKA
CTEKJIIHHAsI, CTaKaH CTEKJIHHBINA, JAOOPAaTOPHBIM KOMIUIEKT A Ha4daJbHOTO OOYy4eHUs
XUMUH, TPHOOP AT MOTyYEHHS ra30B, KOMIUIEKT TEPMOMETPOB);

KOMIUIEKT HEOOXOJUMBIX XUMUYECKUX PEAKTHBOB;

KOMIUIEKT HEOOXOJUMBIX KOJICKIIHIA;

Hab0p HEOOXOAUMBIX MPOYKTOB MUTAHUS, JIEKAPCTBEHHBIX BEIIECTB U T.1I.

mudposas madoparopust no xumun PolusLab(6ecripoBoHO MyTbTHAATYUK 110 XUMUH € 4-MsI
BCTPOEHHBIMH JaTYUKAMH: JAaTUYUK PH, TaTyuk BBICOKOW TeMIlepaTypblTepMONApHBIN, JaTUUK
AJIEKTPONPOBOIUMOCTH, JAaTYMK TEMIepaTyphbl IUIATUHOBBIN; OTAEIbHbIE NATYMKHU: JATYUK
ONTUYECKOH MIOTHOCTH (KoJopumeTp)), kabenb USBcoenuuuTenbHblil, 3apsaHoe yCTPOWCTBO
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c kabenmem mMINiUSB, USBapantep Bluetooth 4.1 LowEnergy, kpaTkoe pyKOBOJACTBO IO

SKCIUTyaTauu HudpoBoii 1adopaTopun, METOIMIECKUE PEKOMEHTAIIHH.

Hndopmayuonnoe obecneuenue: KOMIBIOTEP, MPOCKTOP,IIPE3CHTANH,  (OTOM300paKEeHNU,
BUJIEOMATEPUAIIBI.

Kaopoeoe obecneuenue. llenaror /10 IN'annuanuna T.M..

®opMbI aTTECTAIUHN /KOHTPOJIA.

Ha mepBoM 3aHATHM MPOBOAWTCS BBOAHASA JUATHOCTHMKA B (OpPME TECTUPOBAHHS C LENbBIO
BBISIBJICHUSI TIEPBOHAYAIBHBIX3HAHUNA OOydarommxcst 00 OKpyXKalolleM MHpe, O BeIIeCTBaX,
TFOTOBHOCTH JieTel 00y4yaTcs MO MPOrpaMMe.

B koHue roma oOyueHus MNPOBOJUTCS HWTOroBasi arrecTanMsA— ydactue B MacTtepckoit
TBOPYECKHUX pabOT MITM HAyYHO-TIPAKTUIECKON KOH(EPEHITNH.

OuneHo4yHbIe MaTepPHAJIBI.

B xone peanm3zanuu mporpaMMBbl MEAAaror 3aroJiHsAeT HHPOPMAIMOHHYIO KapTy OMpeaeTICHHS
YPOBHSI OCBOEHHUSI 00pa30oBaTENbHBIX PE3YJIbTATOB, B KOTOPOW B TPEXOAUIBHOW CHCTEME OTMEYaeT
0asu1bl 00y4aIOUIUXCS IO BCEM INITAHUPYEMBIM PE3YyIbTaTaM.

3 Gayiya — BBICOKHMM YpOBEHb OCBOEHUS IPOTPaMMBI;
2 Ganna — cpeHui ypOBEHb;
1 Gann — HU3KUI YPOBEHb.

KoHTponbHO-U3MEpUTENbHBIE MaTepHallbl M KPUTEPUM  OLEHMBAHUS  Pa3MEIEHbl B
MPUJIOKEHUHU K ITPOrpaMMe.

MeTtoauyeckoe odecrniedyeHne MPOrpamMmbl.

Opranuzanus o0pa3oBaTeIbHOrO IMpoliecca O4yHas. BO3MOKHO ceTeBOe B3aWMOJEHCTBHE C
0011e00pa3oBaTeIbHBIMA OpTaHU3AUSAMU paioHa. [[1s1 BBIMOTHEHUS 3a1ad MPOTPaMMbl  « XUMHUS
BOKpYI Hac», B HeH coueTaroTcsi Takue (OpMbl NPOBEINCHMS 3aHATUM, Kak UIpbl, Oecensl,
MpaKTUYeCKUe padoThl, CBSI3aHHBIE C MPOBEICHHWEM OIBITOB U SKclepuMeHTOB. Ha HekoTophix
3aHATUSX, 10 YCMOTPEHUIO MIeJIarora, BO3MO>KHO ITPOBEJICHNE SKCKYPCHUH.

MeToabl NpoBeeHUs 3aHATHIA.
— CrnoBecHble — BepOanbHbIE (0OBSICHEHHME, paccka3, Oecela, WHCTPYKTAX). OTH METOIbI

HCIIOJIB3YIOTCS TPH 3HAKOMCTBE OOYJAIOIINXCSI C HOBOM TEMOIA.

— JleMOHCTpalMOHHBIE WM HAIJIAJHbIE METOIbI.

— IlpakTtudeckne MeTOABI (MPaKTHYECKUE PAOOTHI, OIBITHI, SKCIIEPUMEHTEI).

— IIpoGiiemHBIN METO.

— Keiic-texnonoruu.

— Meroapl MOTHMBaMM U CTUMYJIHMPOBAHUSA  (JUCKYCCHUHM, METOJbl  3MOLIMOHAJIBLHOIO

CTUMYJIMPOBAHMsI, TBOPUYECKUE 3aaHUs, TOOIIPEHHUS).

— MeTo/1bl KOHTPOJIS U KOPPEKIIHH.

5. Pabouasi nporpaMmMa BOCIIUTAHMS
Oco0eHHOCTH BOCTTUTATEILHOM padoThl B 00beIMHEHUH.
BocnurarenbHbIii KOMIIOHEHTIIPOTpaMMBbI pa3paboTaH B COOTBETCTBUH ¢ DejiepalbHBIM
3akoHOM oT 31.07.2020 Ne 304 - ®3 «O BHecenunm u3MeHeHHi B DeaepanbHbiii 3aKkoH «OO0
obpazoBanun B Poccuiickoit denepaiinmy» 1mo BOnpocaM BOCHUTAHUS 00yUatOIIUXCS.

BocnutatenbHas paboTa OCYIIECTBISETCST B paMKax peanu3alud  JIOMOJHUTEIbHON
o0m1eo0pa3oBaTenbHOM 001epa3BUBAIOIIEH TPOTPaMMBbl « XUMUSI BOKPYT HAC» M UMEET JIB€ Ba)KHBIC
COCTaBISIIONIME — WHAWBUIAYATbHYIO pabOTy C KaxAbIM ydammumcs ¥ (OPMUPOBAHUE IETCKOTO
KOJIJICKTHBA.

Heab: Co3ganue ycnoBuit A (GOPMUPOBAHUS  COLMANBHO-AKTHBHOW, TBOPYECKOM,
HPABCTBEHHO U (PU3UYECKH 30POBON JTUYHOCTH 00YYArOIIEToCcs, ClIOCOOHOM Ha CO3HATENbHBIN BHIOOD
KU3HEHHOW TIO3UIMH, a Takke K JyXOBHOMY M (DU3MUECKOMY CaMOCOBEPIIEHCTBOBAHHUIO,
CaMOPa3BUTHIO B COITUYME.

3agaun:
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1. CriocoOCTBOBaTh Pa3BUTHIO JIMYHOCTH, CHOCOOHOW ¢dopMupoBaTh COOCTBEHHOE
MHPOBO33PEHUE U CUCTEMY 0a30BBIX 1IEHHOCTEH.

2. CdhopmupoBaTh yMEHHE CAMOCTOSITEIIEHO OIEHUBATH MPOMCXOJMAIIEE M HCIIOJIb30BATh
HaKaIlUIMBAaEMbI OMNBIT B IEISIX CaMOCOBEPIICHCTBOBAHMS M caMopealu3alud B MpOILEecce
KU3ZHEACITCIIbHOCTU yUalUXCsl.

3. Pa3BuBaTh cucreMy OTHOIICHHH B KOJUIEKTHBE Yepe3 Pa3HOOOpazHbie POPMbI aKTHUBHOM
COLUAJIBHOW JIESITENBHOCTH.

Pe3yabTaT BOCIUTAHUA — 3TO JIOCTUTHYTas II€Jib, T€ MU3MEHEHHS B JIMYHOCTHOM DPa3BUTHHU
yYaIuXcs, KOTOPble OHU MPUOOPENH B MPOIECCE BOCITUTAHUSI.

I[lnannpyemble pe3yJbTaThl:

— [IposiBiieHMe TBOPYECKOH AKTHBHOCTH YYANIUXCS B PA3UYHBIX Cdepax COMHAILHO
3HAYUMOH JICSITCILHOCTH;

— PazBuTHe MOTHBALIMM JIMYHOCTH K TTO3HAHUIO U TBOPYECTRY;

- @opMUpPOBAHHE TMO3UTUBHOM CAMOOLICHKH, YMEHHE MPOTUBOCTOSTH JCUCTBHAM U
BIIUSIHUSIM, TPEJCTABISIONIUM Yrpo3y [UIsl JKU3HU, (U3HUECKOT0O U HPABCTBEHHOTO 3/I0POBBS,
JyXOBHOW 0€30TIaCHOCTH JINYHOCTH.

®opmMbl  pabOTHl HampaBjieHbl Ha pabOTy C KOJUICKTHBOM YYaIIUXCA W POIUTEIHCKOU
00111€CTBEHHOCTHIO.

Pa6ora ¢ KOJIeKTUBOM yYaIIUXCSH |

— pa3BUTHE TBOPYECKOTO, KYJIBTYPHOTO, KOMMYHMKATHBHOTO IOTEHIIMANA YYalIUXCS B
MPOIIECCE YIaCTHsI B COBMECTHOM OOIIECTBEHHO — MOJIE3HOU JIEATEILHOCTH;

— (hopMupOBaHNE HABBIKOB IO ITUKE U TICUXOJIOTUU OOIIEHUS, TEXHOJIOTHH COIMAIBHOTO
¥ TBOPYECKOTO MPOCKTHPOBAHWS;

— 00y4YeHHE TMPAKTUUYECKUM YMEHHUSM U HaBbIKAM OPTraHM3aTOPCKOM JESITEebHOCTH,
caMoopraHu3amnuu, GopMHUPOBAaHUIO OTBETCTBEHHOCTH 3a Ce0s U APYTHX;

- cojeiicTBue (GOPMHUPOBAHUIO AaKTUBHOW TPAXKIAHCKON TTO3UIINN;

- BOCIIUTAHHUE CO3HATEILHOIO OTHOILIECHHMS K TPYAY, K IPUPOJIE, K CBOEMY FOPO.Y.

Pabora ¢ poaureassmu:

- OpraHu3aiys CUCTEMbl WHAMBHIYaJbHON M KOJUIEKTMBHOW pabOThl C POIUTEISIMHU
(TemaTuyeckue Oecenpl, COOpaHWs, WHAWBHUAyaJdbHbIE KOHCYJIbTAIlMH), B TOM 4YHCiIe B (dopmare
OHJIANH);

- COJICHCTBUE  CIUIOYEHHUIO  POJUTENBCKOIO  KOJUIGKTMBA U BOBJICUEHHUE B
KHU3ZHEJEATENIbHOCTh TBOPUYECKOTO 00beIMHEHUs (OpraHu3allis U MPOBEICHUE OTKPBITHIX 3aHATUI IS
poauTeNneil, TeMaTHUYECKUX U KOHLIEPTHBIX MEPOIPUITHI, TOXOI0B B TEUECHHUE TO/A);

- nyonukanus WHGOPMAUUOHHBIX (IIPOCBETUTENBCKUX) CTaTed Juid pOAMTENeH 1o
BOIIPOCaM BOCIIUTAHUS JAETEH B IPyIIe TBOPUECKOTO OObEIMHEHUS B COIIMATILHOM CETH.

HanpagJ/ieHusi BOCIIUTATEIbHOM PadoThI

1. ®opMHpoBaHHe M pa3BUTHEe HMH(POPMALMOHHOH KYJbTYPbl U HH(OPMANMOHHOMI
rpamoTHocTi  (dopMupoBaHue yMeHUN pacrio3HaBaHus uHpopManuu, OOydeHue pgered u
MOJAPOCTKOB YMEHHUIO CaMOCTOSITEILHOTO TMOHUCKA, aHajau3a u oOpaboTku uHGOpMAIUHU, pa3BUTHE Y
JeTeid M TOJIPOCTKOB OCHOBHBIX HMH(OPMAIIMOHHBIX yYMEHUW M HABBHIKOB B KadecTBe Oasuca Ui
dbopmupoBanusi MHOOPMALMOHHO-HE3aBUCUMOI  JTUYHOCTH, oOONajgaronieil  crnocoOHOCThIO K
CaMOCTOSATEIbHOMY U 3P PEeKTUBHOMY MH(POPMALIMOHHOMY ITOBEACHUIO)

2. HHTe/uiekTyaibHOEe BOCIMTAaHUe (PACKPBITUE, PA3BUTHE U peaTu3alisl TBOPUECKUX U
UHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH B MAaKCHMAJIbHO OJarompHsTHBIX YCIOBHUSAX OOpa30BaTEbHOIO
Mpolecca, pa3BUTHE UHTEIJIEKTYaIbHON KYIbTYPhI THUYHOCTH, TO3HABATEILHBIX MOTUBOB)

3. Camoomnpenesienue " npogeccHoHAIbHASA OpHeHTALMSs
(oxazanue npohOpHEHTAMOHHON MTOIICPIKKU yJanmcst B nporecce BbIOOpA
MU CaMOONpeIeTIeHNUs U BIOOpa npodus o0OyuyeHus u cepsl

6y,£[y1l[6171 HpO(bCCCPIOH&JILHOfI ACATCIIBHOCTH, BLIpa6OTKa Y HIKOJIBHUKOB CO3HATCJIBHOI'O OTHOIICHHA
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K Tpyay, NpodeccCHoHaTbHOE CAMOOIIPECICHHE CO CBOUMH BO3MOKHOCTSIMH, CIIOCOOHOCTSIMH H C

y4eToM TpeOOBaHMI PHIHKA TPYAA)

5.Cnucok Juteparypsl

OcHoBHas JInTeparypa:

1.

2.

3.

Crenun, b.J]. 3anumarensabie 3ananust 1 3¢ ¢pextasie onbiTel Mo xumuu / b.J1. Crenun, JL.IO.
AmunkbepoBa. — Mocksa: JIPO®A, 2002. — 432 c. - ISBN: 5-7107-3938-3

Crenu, b.JI. Kaura nmo xumum uist momamuero urenus /b.J[.Crenun, JI.FO.Anmkb6epopa.—
Mocxksa: XUMMU S, 1995.-400 c. - ISBN: 5-7245-0708-0

Anexcuucknii, B.H. 3ammmarensuple ombertel mo xumun / B.H. AnexkcuHckuii. —Mocksa:
[Tpoceemenue, 1995. — 96 c. - ISBN: 5-09-005176-3

Ombrun, O. Yynmeca Ha BHIOOp WM XUMHYECKHE OIBITHI Jisi HOBHYKOB / O. Onbrus. -
Mockga:Jlerckas imreparypa, 1987. -127 ¢.—ISBN: 978-5-88353-686-0

CaBuHa, JI.A. 3amumarensHas xumus / JI.A. CaBuna— Mocksa: Usnarensctso ACT- 2018. —
223 c.- ISBN: 978-5-17-100195-7

Hcnonb3oBanue nmu@poBbIX JadopaTopuil mpu oOydyeHUM XUMHHM B cpeaHeit mikosie / I1.U.
becnanos, M.B. [opodees, .M. Kumun, A.W. 3umuna, [1.A. OpxexkoBckuii— Mockaa:
BMHOM. JlaGopatopus 3Hanwmii, 2014. - 229 c.-ISBN: 978-5-9963-1122-4

. becnanos, ILM. Peanuzauus o0pa3oBareiabHBIX MPOrpaMM €CTECTBEHHOHAYYHOH W

TEXHOJIOTUYECKOW HANpaBIIEHHOCTEH MO XUMHUHU C WCIIOJh30BAaHHEM OOOpYIOBaHHS IICHTpA
«Touka pocta». Meroaudeckoe nocodue / [1.1. becnasios, M.B. Jlopodees, - Mocksa, 2021. —
156 c. - PDF

JdonmosiHuTe/IbHAS JIUTEpaTypa:

1.

2.

Xaysep, [1.®. Urpaem B Hayky. OTkpbiBaem mis ce0st mup /J1.D. Xayzep. — MockBa: AnbnnHa
[Tabnumep, 2017. - 48 c¢. — ISBN: 978-5-9614-6457-3

Jleencon, M.A. 100 BommpocoB 1 OTBETOB MO XUMHH: MaTepHalbl Ui MKOJBHBIX pedepaToB,
(hbakyTbTaTUBHBIX 3aHATUH W cemMuHapoB: YdeOHoe mocoome / M.A. JleeHcoH-Mockaa:
M3narensctBo ACT, UznatensctBOo Actpens, 2002. - 347 c. - ISBN 5-17-011727-2
Ounuknonenus mias aerei. T. 17. Xumus / ['ma. pen. B. A. Bononun, Ben. nayu. pen. U.
Jleencon- Mocksa: Asanta +, 2003. - 640 c.- ISBN: 978-5-17-077849-2

Optumo, JI. Boga: kHura o caMmoM BakHOM BeriecTBe B mupe / JI. Dptumo: nepeBoa ¢ ¢GuH. -
Mocksa: Kommacl'ug, 2019.- 153 ¢.- ISBN: 978-5-00083-626-2

HNuTepHeT-pecypenbl

AJIXMMUK - Bam MOMOIIHHUK, JIOLIMAaH B MOpPE XHMHUYECKHX BemecTB U sBieHmid. URL:
http://www.alhimik.ru/ (Jlata oopamenus 26.06.2023). — TeKcT: 2I€KTPOHHBIIA.

Caiit ®UIIN. OTkpeITHIi 6aHK 3aaHU A5 HOPMUPOBAHUS €CTECTBEHHO-HAYYHOU
rpamoTtHocTi. URL:https://fipi.ru/otkrytyy-bank-zadani-chitatelskoi-
gramotnosti?ysclid=Inxn7d19vb522778567 ([arta obpamenus 26.06.2023). — Tekcr:
3JIEKTPOHHBIM.

Caiir Enmunas xosmekmms 1mdpoBeix  oOpaszoBarensHbIX  pecypcoB.URL:  http://school-
collection.edu.ru/catalog (dara oopamenus 28.06.2021). — TekcT: 2MEeKTPOHHBIH.

NudopmannonHas kKapTa onpeaeaeHus1 YpOBHSI OCBOCHHs 00pa30BaTeJbHBIX Pe3y1bTATOB

no JJOOII «Xumust BOKpyr Hac»

Kpurepun onenuBanus:
3 Gasta — BBICOKMH YPOBEHB,
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2 Gaya — cpeiHuil ypOBEHbD,

1 Gann — HU3KHH yPOBEHb

JIn4HOCTHBIE pe3y/IbTaThl:

Obyuarowuecs 3aunmepecyromcs npeomemamu eCmecmeeHHO-HaAy4H020 YUKId, 8 YACMHOCMUXUMUEL.
3 Oamna — oOy4aromuiicsi ¢ MHTEPECOM Y4JacTBYeT B paboTe OObEeIUHEHHs, MPUHUMAET aKTHBHOE
ydyacTue B KOHKypcaxX eCTECTBEHHO-HAyYHON HAlpaBJIEHHOCTH, MHTEPECYeTCS BOIPOCAMH,
KacaroIUMHUCs XUMUH,

2 Oamia — 00yJarOIIUKCSA YJ4acTBYeT B paboTe 0ObeIMHEHUS, HO HE BCETJIa MPOSBIISCT aKTUBHOCThH B
KOHKYpCaX €CTECTBEHHO-HayJYHOU HAIpaBICHHOCTH;

1 Gamn — oOyyaromuiicss HEAKTUBEH Ha 3aHITHUAX, HE MPOSBISET HHTEpeca K KOHKypcaM €CTeCTBEHHO-
Hay4HOW HAIIPABJIEHHOCTH.

MertanpeaMeTHble pe3yJabTaThl:

Obyuarowuecss nonyuam HABLIKU pAdOMbl ¢ Memooamu, HeoOX0OUMbIMU OISl UCCAEO08AHULL
Haobn00amyv, U3Mepsims, IKCHEPUMEHMUPOBAMb, NPOEOOUNMb MOHUMOPUH2 U M.O.

3 Oamia — oOyyaroUIMICS C HMHTEPECOM Y4YacTBYET B MCCIEAOBAHUAX, NPOSBISET WHUIIMATUBY B
nporiecce MpoBeIeHHs OTIBITOB;

2 Oamna — 0oOydYaronIuics ydacTBYeT B MCCIEJOBAaHUAX, HO HE BCErJa MPOSBISET MHUIIMATHBY B
nporiecce MpoBEICHUS OTBITOB;

1 Gayut — He POSIBIIIET HHTEPEC K UCCIICTIOBAHUSM H OTIBITAM.

YV obyuarowuxca cpopmupyromes meopueckue u KOMMYHUKAMUBHbIE CNOCOOHOCTU.

3 Oamra - oOydJaronIUiCs MPOSIBISET TBOPUYECTBO M HM300pETATEIHLHOCTH B TPOIECCE BBITTOJTHEHUS
MPAaKTUYECKUX PabOT, yMEeT IpaMOTHO 3alIWIIATh BBIOJHEHHYIO Pa0OTy, JIETKO HAXOIUT OOIIWi
SI3BIK B TPYIITIE;

2 Oamra - oOydyaromuiics TpPOSIBISIET TBOPYECTBO IMPH MPOBEACHUM MPAKTUYECKHX pPabOT, HO
3aTpyaHSETCSl TPU 3alllUTe BBIMOJIHEHHBIX pa0OT, MCHBITHIBAET 3aTPYAHEHUS IpU OOLIEHUH C
OJIHOTPYIITHUKAMU;

1 6am — oOyyaromuiicst ¢ TpyJIOM BBITIOJHAET MIPaKTHUYECKUE paboThl, HYyXKAaeTcs B IOMOIIHU 1eJjarora
MIPH 3alUTE MPAKTUYECKUX 3a/laHUH, UCTIBITHIBACT 3aTPyIHEHUs MPU OOLIEHUH C OJJHOTPYIITHUKAMHU.

IIpexMeTHbIe pe3yabTaThl:

Obyuarowuecs Hayyamces noib308amuvcs npubopamu u yugposoi rabopamopueii npu nposedeHuu
IKCHEePUMEHMOB.

3 Oauta - oOydJaromuiicss MpruoOpesT HaBBIKU MOJIB30BaHUS TPUOOpPaMK, HHCTPYMEHTAMU U U(PpOBOi
nabopaTopueld Jisl POBENICHHSI OTIHITOB, MOXKET JIETKO UCIIOJIb30BaTh UX HA MPAKTUKE;

2 OGata - oOywaromuiics MpruoOpen HaBBIKK MMOJIb30BaHMs TPUOOPAMU, HHCTPYMEHTAMH, U ITU(GPOBOM
nabopaTopreid, HO UCIIBITHIBACT HE3HAUNTEIILHBIC 3aTPYJHCHUS TIPU UX UCIIOJIb30BaHUH,

1 Gayu1 — oOyuaroIMiics 3aTPYAHSETCS CAMOCTOSATEIILHO TOJIB30BAaThCS MPUOOPAMHU, HHCTPYMEHTAMU
U 1IUPPOBOI TabOpaTOpPHEH MPU MIPOBEICHUH OIBITOB U SKCIIEPUMEHTOB.

Hayuamcsa npumensamo meopemuyecKue 3HaHUus Ha NPAKMUKe, NPO8OOUMb ONblMbl U IKCHEPUMEHMbI.
3 Gamna — oOyyaromuiicss OCBOMJI TEOPETUUYECKMM MaTepHuall MpOorpamMMbl, CMOI' YCHEIIHO 3alllUTHTh
paboTy Ha MTOrOBOM aTTecTallid, YBEPEHHO IPOBOJMUT ONBITBI U SKCIHEPUMEHTHI, IOJb3YSICh
TEOPETHUECKUMH 3HAHUSIMHU.

2 Gayna - o0yJarouuiicss OCBOMI TEOPETHUUYECKHIM MaTeprall IporpaMMBl, JOMYCTHI HE3HAUYUTEIbHbIE
OLIMOKH, 3aIuIas paboTy, MOKET MMPOBOAUTH OMBITHI U SKCIIEPUMEHTHI, MOJIb3YsACh TEOPETUUECKUMHU
3HAaHUSMHU.

1 Oamn — oOyuwaromuiicss crnabo OCBOMJI TEOPETHUECKUN MaTepuall, 3aTpyIHSeTCs NPUMEHSTbH
IIOJIyYEHHBIE 3HAHMSI IPU IPOBEACHUN OTIBITOB U DKCIIEPUMEHTOB.

Ipunoorcenue 1

Tect (BBogHAsI AUATHOCTHUKA).
15



Heab: BeisiBUTH HCXOHBIC JaHHBIE peOEHKA, MMEIOIIME OTHOIIICHNE K MUPY BOKPYT HAC.

1. IIpeBpainieHre BEIMIECTB U UX MOJIydeHHE OOBSICHAET HayKa:
A) reorpadus;

b) actpoHoMus;

B) ¢usuka;

I') xumus.

2. PacTBOpeHrE XUMUYECKUX BEIIECTB C LIEIBI0 UX U3yYCHUS — 3TO METO/I, Ha3bIBAEMBIN:
A) HabnroeHue;

b) sxcnepumenr;

B) usmepenue;

I') onucanue.

3. K u3mepuTenbHbIM NprbopamM OTHOCST:
A) Tepmomerp;

B) nymy;

B) mrarus;

I') ciupToBky.

4. Kakolt u3MepuTeNnbHbI Mpubop BaM MOHAT00UTCs, eclii OyJeT HY)KHO y3HaTh CKOPOCTb, C KOTOPOI
oexut neonapa’?

A) OMHOKIIb;

b) cexynmomep;

B) mmarens;

I') mepHBI# TTUTHHTTP.

5. K TenaM npupoibl OTHOCST:
A) TIONMATHIICH;

b) nepesbs;

B) aBTOMOOMIIEHOE TOTIIIMBO;
I') mymy.

6. BemecTBOM sABIISICTCS:
A) acTepous;

b) kamens;

B) Bona;

I') oukn.

7. Boznyx mpencTasisieT coO0i:
A) YHCTBIA KUCIIOPOI;

b) mapwe1 BojibI;

B) cmech pa3HbIX Ta30B;

I') kucnopon 1 mapel BOJBI.

8. UMCThIMU HA3BIBAIOT BEIIECTBA, KOTOPHIE:
A) cO3/aHBI YEIIOBEKOM;

b) o6pazoBanbl U3 Marmel;

B) BO3HHKIIN M3 TOPHBIX MTOPOT;

I') He comepkaT mpumMeceii.

9. Bona B ra3000pa3HOM COCTOSIHUM HaXOJUTCS B:
A) okeaHax;
b) nennukax;
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B) pekax;
I') Boznyxe.

10.KucnotHbie 1011 00pa3yroTcst B pe3yibTaTe:

A) pa3BezieHus JOMAIIHUX )KUBOTHBIX;

b) pacripoctpanenust cenbCKOX039iCTBEHHBIX PACTEHHUI;
B) BBIOpOCOB B aTMOC(Epy IPOMBIIIICHHBIX TPEATNPHUITHIA;
') BBIOPOCOB CTOYHBIX BOJI B KaHATU3AIIHIO.

OneHka pe3yJbTaToB:

BBICOKMI YPOBEHb 0CBOEHUSI — IIPaBUIIbHO OTBETWIN Ha 10 — 8 Bompocos
cpeIHMii ypOBeHb OCBOEHUSI - PABIIILHO OTBETHIIN HA 7 — 5 BOIIPOCOB
HU3KHIl YPOBEHb OCBOEHUS - MEHBIIIE 5 BOIIPOCOB

IpakTHyeckne padoThl (ONBITHI) MPOBOAUMbIE HA 3AHATHSAX.

emu:
— 3auHTepecoBaTh 0OOYJAIOIINXCS MPEIMETOM €CTECTBEHHO-HAYYHOTO 1IUKJIA: XUMHEH.
— Hayuuts HaOM0OAaTh, U3MEPSATH, IKCIIEPUMEHTUPOBATH, POBOAUTH MOHUTOPHUHT U T.].
— CdopmupoBaTh y 00yJaronuxcs TBOPUYECKUE U KOMMYHHUKATHBHBIE CTIOCOOHOCTH.
— Hayunts mosip30BaThCs MpUOOpaMU TIPH MPOBEICHUN IKCTIEPUMEHTOB.

— HayanCH INPUMCHATE TCOPCTUUCCKUE 3HAHWA Ha MPAKTHUKE, TMPOBOJUTH OIBITEI U
OKCIICPUMCHTHI.

Ilpunoscenue 2
Kak ycrpoens! BemectBa? (6 4acon)

1.MMpakTuyeckasi padora «JladbopaTropHoe 060py10BaHNe U MPUEMBI 00pallleHUs ¢ HUM)
Lenb: u3yuuTh npaBujia TEXHUKH OE30MACHOCTH MpU pabdoTe B XMMHUYECKOM KaOWHETe W HAyuUThCS
OCHOBHBIM MpUEMaM 0OpaIeHUs ¢ Ta00PATOPHBIM 000PYA0BaHUEM.
O6opynoBaHHe M PEAKTHUBBI: JaOOPATOPHBIN IITATUB, WITATHB U1 NPOOUPOK, Aep)KaTeiab s
MpoOUpPOK, CHOUPTOBKA, CHOHYKH, MPOOMpKa, XUMHYECKUH CTakaH, MEpHBIM UWIMHIp, Kojla
KOHUYecKasi, XUMUYecKasi BOpPOHKa, (apdopoBas yamika JUisi BbIIApUBAHM, CTEKJISHHAs Iajouyka,
1Irnaresnb, CTakaH ¢ BOJOH, JaTYMK BHICOKON TeMIIepaTyphl.
HHCcTpyKTax M0 TeXHUKE O€30IacHOCTH:
1. Pa3mectutre o006OpyAOBaHHE TakuM OOpa3oM, UYTOObI MCKIIOUHUTH €ro majJeHue WIn
OTIPOKUJIbIBAHUE.
2. Tlo oxoHuaHuu pa®OThl MPUBEAUTE B MOPSAOK CBOE pabouee MecTo, claiTe J1adopaTopHOE
obopynoBaHue.
X011 paboThI:
1. O3HakoMmIleHHE C XUMHUYECKON MOCYI0H 1 1ab0paTOpHBIM 000pYIOBaHHEM.
3aoanue 1.1lozHakoMbTeCh € J1a0OpaTOpHBIM OOOpydOBaHMEM. 3apucyiTe B Tabiuie
XMUMHYECKYIO IOCYAY M 000pyI0BaHUE, pa3depuTe X Ha3HAYCHHE.

Pucynku xummnueckoi Ha3naveHne XMHMMYECKOI NOCYAbI H J1a00PATOPHOTO
nocyabl U Ja0opaTopHOro | 000py10BaHHUS

o0opynoBaHust

1. Ilpobupka wncnonbp3yercs U1 NPOBEIEHUS ONBITOB M KaK

JeTanb coOMpaeMbIX MPUOOPOB

2. Xumuueckuii cmakam VWCHOJB3YEeTCS Ul NPOBEICHUS
Pa3IMYHBIX XMMHMUYECKHX ONEpaIfi, CIYXUT JUIsl XpaHEHUs
KHJIKUX U TBEPJBIX BELIECTB
3. Konba konuueckasa  WCTIONb3yeTcs JUIsl  IPOBEICHUS
Pa3IUYHBIX XUMHUYECKUX OIEpalui, CIyXKHUT I XpaHCHHS
KHUJIKUX U TBEPJBIX BEUIECTB
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4, Xumuueckasa 6oponKa WCHONB3YETCA JUIA TMEPEIMBAHUS
KHUJIKOCTEH U (PUIBTPOBAHUSA

o. Cmeknannaa nanoyxka WCIOJIB3YETCS A pa3MELIMBaHUS
BEIIECTB B XMMHUYECKOM mocyne. [ mnperoxpaHeHus
HOCYIBI oT CIIy4aiiHOTO pacTpecKuBaHuUs npu

IIEPEMEILMBAHNN BELIECTB HA KOHEL CTEKISHHOW IaJOuYKU
HAJIEBAIOT KyCOYEK PE3MHOBOM TPYOKHU

1. Dapgoposasa uawka 0na evinapueaHus TPUMEHSICTCS IS
BBITIAPUBAHUS KUKOCTEH

2. Tlpuemsl oOpaiieHus ¢ 1a00paTOPHBIM MITATHBOM

Hcnonb3ys pucyHOK, HAIMIIUTE HA3BAHUS JIETAIEN
71a00paTOPHOTO IITATHBA:

3aoanue 2.Cobepute MTATUB, KaK 9TO TIOKa3aHO HAa PUCYHKE.
JlelicTBYITE B CIEIYIOLIEM MOPSIAKE:
1) mpukpyTHTE CTEepXEHb K TOJACTaBKe IuTtaThiBa. OOpaTuTe BHUMAaHHE HA MACCHBHOCTD

MOJICTABKUINTATHBA, TaKask IOJICTABKA 00ECIIEUYNBACT MITATUBY YCTOMUUBOCTE;
2) 3aKpenuTe Ha CTEPIKEHb MY(THI;

3) 3akpenute My()TON KOJIBIIO MK JIATIKY, KaK 3TO MOKA3aHO HA PHUCYHKE;
4) 3akpenuTe MPOOUPKY B JIANKE MITATHBA.

BHUMAHMHE! IIpobupka 3akperuieHa MpaBHIBHO, €CJIM OHA HE BBINMAJAET U3 JAIKU U MOMKET

OBbITh CJIeTKa MOBEpPHYTa BOKPYT cBoei ocu. [Ipobupka 3akperisieTcss y OTBepCTHS Jis TOTO, YTOObI ee
MO>KHO ObLIO HarpeBaTh 10 BCEHl IIHHE.

3. Ilpuemsbl 0OpaleHust CO CIUPTOBKOM
o N3yuute cTpoeHre CIMPTOBKH

° Hanumwre Ha3BaHUA YacTei CIIMPTOBKHU:

3aoanue 3.CHUMHTE KOJIMAUYOK CO CHMPTOBKM U 3aXruTe (puTwib. BHUMaTenbHO paccMOTpuTe
ropsuiee niaams.lloTymure cniupToBKY, HAKpBIB €€ KOJIMAYKOM. 3apUCYHTE CTPOCHHE IIIIAMEHH.

3aoanue 4.0mnpenenuTh TEMIEPATYPy B pa3HBIX 30HaX IiameHu. s storo:

- Tloakmiouute BBICOKOTEMIEpATYpHBIH JAaTYMK (TE€pMONapy) K PErucTpaTopy JaHHBIX
(xoMITbIOTEPY). 3aKpenuTe TATUYMK B IITATHBE TaK, YTOOBI €r0 KOHYMK Kacaucs (GUTHIIS CIIUPTOBKH.
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- 3axrure cnupToBKy. Korja moka3zaHusi CTaOMIM3UPYIOTCA, 3alUIINTE 3HAUEHUE TEMIEPaTyphI
Ha cxeme 1iaMmeHH (puc. 1).

Puc. 1. Toukn n3mepenus remneparypsl I1aMeHu

- Ilepemenaiite 1aT4uK TEMIEpPaTyphbl B CAEAYIOUIYIO TOUKY IJIAMEHU B COOTBETCTBUU CO CXEMOI.
s sToro ocnabmusiite MypTy U nepemeniainte e€ (BMeCTe ¢ JIAKOW U JATYUKOM) B HY)KHOE MECTO.
Korpa nokazanus crabMiIM3MpyrOTCs, CHOBA 3aHOCUTE 3HAUEHUE TEMIIEpPAaTyphl B COOTBETCTBYIOLIEH
TOYKE Ha CXEMY.

- Tak u3mepbTe TemmepaTypy BO BCEX TOUKAX IJIAMEHH, OTMEUYEHHBIX Ha cXeMe. 3alojHHUTE
Ta0HILy.

4.
Temneparypa B | Temmeparypa B |Cdop
cpeaHei YacTH | BepXHeH yacTu MyJIu
IIAMEHH IIAMEHH py#T

Temneparypa
HUcrounuk 0KO0JI10 (pUTHJIA
TeIJIOThI

€

1 CnuproBka BEIBO

a1 o
IIPO/JIeNIaHHOM paboTe.

2. OnbIT «Kamiu 4epHuJ B BOAe»

HyxHOo HamuTh OOBIYHYIO BOJIOTIPOBOAHYIO BOAY B OOJBINOW COCyH, HampuMep B 3-X JIUTPOBBIN
OyTeuIb. U 00s13aTEIBHO JaTh € OTCTOSITBCS B MECTE, T/Ie HET HUKAKUX MEXaHWYECKHX BO3JICHCTBHM,
X0Ts-Ob1 cyTku. A nmyume 2-3. YtoOwsl Bce TypOyleHIMH B Boje mpekparwiuch. Ilocie storo
OCTOPOXKHO, HE IOTPAruBasich 10 CAMOI0 COCY/a, KalHYTh MUIETKOM B CaMyl0 CEepeANHY C BBICOTHI 1-2
CM Karutio yepHul. 1 HaGmroaTh 04eHb KpPAaCUBBIM B3PbIB - KaK B 3aMEIJICHHON ChEMKe.

3. OnbIT«PacTBOpeHNe IEPMAHTaHATA KAJUA B BOjIe»

Haneiite B XuMu4yecKkuil cTakaH KUITSTYEHOW BOJBbI KOMHATHOW Temmeparypbl. C MOMOIIBIO MUHIIETA
OTYCTUTE Ha MOBEPXHOCThH BOJIBI HECKOJIBKO KPUCTAUIMKOB NIEPMaHTaHaTa Kayns (M1 MapraHIOBKH,
KaK 4Yaiie roBopsT B OBITY).

HabGnrogaiiTe 3a pacTBOPEHHEM KPUCTAILUTUKOB B BOJIC.

[IpoxenaiiTe Takoi k€ OMBIT C Topsyed Bojgod. Kakoil BBIBOJ BB MOXETE CHCIATh O CKOPOCTH
JIBHKEHUS YaCTHII:

1. B ropsiueii BoJie KpUCTALIIBI PACTBOPSIOTCS OBICTpPEE.

2. B ropsiueit Bojie CKOPOCTh IBIKEHUS MOJIEKYJ BOJABI OOJIbIIE, IOATOMY PAaCTBOPEHUE MPOUCXOAUT
obIcTpEe.

3. B ropsueii Boge pacTBOpeHHE TPOUCXOIUT OECTIOPAJOUHO.

4. OnbiT«PacTBOpeHUEe NOBAPEHHOM €OJIM B BOJe»

B xumnueckuit crakan Haneiite 100 M1 KUIsT4eHON BOJIbI KOMHATHOM TeMIleparypbl. YaliHOM JIOKKON
BO3bBMUTE HECKOJIBKO pa3 IOBAPEHHYIO COJb, a APYIOM JIOKKOM WM CTEKISHHOM NaJI04KOH ¢
HAaKOHEYHHKOM pa3MelluBaiiTe cojib 1O TeX Mop, MokKa OHa Oojblie He OyIeT pacTBOPSATHCS.
[TonpoOyiiTe TemmnepaTypy pacTBOpa Ha OLIYIb Yepe3 CTeHKH XMMHYECKOTO CTaKaHa.

[Iponsonuia 11 XumMu4eckas peaxuus’?

Heckonpko Kamenb MOJyYUBIIETOCS PAacTBOpa MOMECTUTE C IMOMOILIBIO CTEKISHHOW TpyOOuUKHM Ha
npeaMeTHoe cTekino. Ha mojcTaBky NHOJOXKHTE TabJeTKy CYXOTro TOpPIOYEero, MOJO0XKIUTE €ro u
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MOJIHECUTE TPEIMETHOE CTEKJI0 K BEpXHEW 4YacTh IuilaMeHu. Bopa mcmapsiercs, a Ha MOBEPXHOCTH
CTEKJIa OCTAIOTCSl KPUCTAJUIMKH TOBAapEHHOW COJHM. 3HAUYUT, BEUIECTBO HE H3MeHWIoch. Ho Benmp
MIPOM30IILIO0 H3MEHEHHE TEMIIEPATYPhI PACTBOPA, & 3TO MPU3HAK XUMHYECKOU PEAKIUN.

B mpouecce pacTBOpeHHsI TPOUCXOIUT MEPEPACTIPEICIICHUE YACTHI] COJIH MEXIY MOJIEKYJIaMU BOJIBI
(3r0 (pusuueckoe siBaeHHE - MUBDY3us), HO B TO KE BpeMsI — U3MEHEHUE TEMIIEPATYPHI (3TO MPU3HAK
XUMHUYECKON peaKkiun).

[ToaTomy mporiecc pacTBOPEHHSI Ha3bIBAIOT (DU3MKO-XUMUYECKIM IPOIIECCOM.

5. Keiic 1. «A npaBaa qu, uyro «Koka- kos1a» Moxer...?»

«Koka-kona» 1aBHO yXe cTajla IMEHEM HapHuIaTeIbHbIM BO MHOTHX SI3bIKax MUpa. MUIITMOHBI
JIIOJIEN acCOLMMPYIOT 3TO CJIOBO C OCBEXKAIOIIMM HAIMTKOM, BKYC KOTOPOrO 3HAKOM MM C JETCTBA.
HcTopus Koka-KOJIbl HACUUTHIBAET O0Jiee cTa IBAJIaTH JIET, U 3TO UCTOPUS YAUBUTEIBHBIX OTKPBITUH,
PUCKOBAaHHBIX, HO JAJbHOBHIHBIX IOCTYIKOB W HECTaHJAPTHBIX PEIICHWH, KOTOpPbIE NPUHECITH
HAIUTKY BCEMUPHYIO U3BECTHOCTb.

1886 Cupon om 2onoemnoii 601u

HcTopus HamuTka, KOTOPOMY CYXKJIEHO ObUIO CTaThb CaMbIM HM3BECTHBIM B MHpE, Hadajach Ha
3aJHEM JIBOpE OJHOTO U3 10MOB ATiaHThl. JKapkum maiickum qHéEM aoktop [xon Crut [lemGeproH B
MEHOM Ta3y Ha TpEX HOXKKAaX BapUT CHUPOI, KOTOpbIM OyneT napuTh OOJIpOCTh M NOMOraTrh OT
rojoBHOH O6osu. CBOE TBOpeHHE J[KOH OTHOCHUT B MECTHYIO allTeKy, IJie ¥ HAYMHAET MPOAaBaTh €ro
BMECTE C COJIOBOM MO 5 1EeHTOB 3a crakaH. Ero maptHEp u Oyxranrep ®@pank M. PobuHCOH Hemnoxo
BlIaJiceT Kayuurpaduei, moaromy oH OepE€Tcs mpuiymaTh Ha3BaHHWE W HANHUCaThb €ro KPacHBBIMU
¢urypabiMu OykBamu. Tak M MOSBUJICS HA CBET caMblil oporoil OpeHa miaaHeTsl, a Jorotun «Koka-
KOJIa» C HE3HAUWUTEIbHBIMU M3MEHEHHUSMHU JOWIEN 10 Hamux AHed. DpiHK, KCTaTH, CTajl aBTOPOM
IIEPBOT0 PEKIIAMHOTO ciorana HanuTka. Cnosa «lleliTe Koka-KoJIy» NMPUBJIIEKIM BHUMaHKE ropoxkaH. B
nenb [lemOepToH mpoaaBai o AeBATH CTAKAHOB HAITUTKA U ObUT OUYEHb JJOBOJIEH PE3YIbTaTOM.

1893 Ilamenm na ¢popmur.B rtom rogy narentnoe BenomctBo CIIA peructpupyer ToBapHbIi
3HaKk «Koka Koja» — B TOM €ro yHHMKaJbHOM HauepTaHHM, KOTOpoe Mpemioxun emé DpiaHk
Pob6uncon

1899 Ilosaenenue 6ommaepos.boTTnepsl, a UMEHHO TaK CTaJIM Ha3bIBaTh MPOU3BOJAUTEINICH
HAIUTKOB, CTPOSAT JIBa 3aBOJIa, MOIIHOCTH KOTOPBIX OBICTPO OKAa3bIBAIOTCS 3arpyKCHHBIMU Ha BCE
100%. Buas orpoMHbI MOTEHIMAN, BIAAEIbIBI MPUBICKAIOT K PACIIUPEHUIO BHEUIHUW KalUTAI U
CO3/AI0T CeTh MPEANPUATHII-O0TTIEPOB, KOTOPbIE, KaK MPaBUIIO, IPUHA/IIEKAT MECTHBIM BIIaJeNblaMm
U YIPABJISIOTCS UMH XKe.

1928 Onumnuiickoe osucenue. B AmMcrtepname MIPOXOJUT JIETHSAS
Onumnuana, rae KoKa-KoJia BIIEpPBbIE BBICTYMAaeT Kak OQHUIMaNbHBIA HamuTok urp. C Tex mop
KOMITaHUSI — TOCTOSIHHBIN NapTHEP OJIMMIMKACKOTO ABMXKEHUS [0 BCEMY MUPY.

1941 Bcé ona nobeowvt.Bropas MupoBas BoifHa KOCHYJIaCh KaK0T0. He ocTtaiack B CTOpoHE U
«TheCoca-ColaCompany». CTpeMsich moaepx arb 00€BOH IyX COOTECUECCTBEHHUKOB W HATIOMHUTH MM
o poaune, Pobept Bynpadhd uzmaér pacmopsikenue, craBiiee JereHaapHbM: «OOecneunTsh, YTOObI
KaXKIbIi aMEPUKAHCKUI BOCHHOCTYXAIIU MOT TPUOOPECTH OYTHIJIKY KOKa-KOJIbI 32 5 IIEHTOB, T1ie Obl
OH HU HAaXOJIMJICSI U CKOJIbKO OBl 3TO KOMIIAaHWU HU cTouJioy». «Koka-koma» ciemyer 3a cBoel apmueit
nmo Bcemy cBery. M B pesynbrare, cam Toro He mnono3peBas, Bynpadd oxaspiBaeT xommaHuu
ouepeHyl0 J00pyI0 YCIYry: HAmUTOK NpPOOYIOT JKUTENHM MHOTHX cTpaH. M korma HacTymaet
JOJTOKIAHHBIM MUP, YHCIIO TOCYJApCTB, HAJAUBIINX TPOU3BOJCTBO KOKA-KOJIbI, YIBAUBACTCH.

1960 Hoewie openovr.B cemeiictBe «Koka-Koybl» MPOUCXOAUT TMEpBOE MNpUOABICHHE.
Komnanus mnoiydaer mnpaBa Ha MNpous3BoAcTBO HamuTka «PaHtay. Ha poamHe KOKa-KOJbI
MIPUAYMBIBAIOT TUMOHHBIN «CripaiiTy.

1979 Hauamwer npooaxcu koka-konvt ¢ CCCP.Ilponykuus xomnanuun «TheCoca-
ColaCompany» Bnepsbie nosiuiarch B CCCP B 1979-M roay u Oblia mpeICTaBiIeHa TOJIBKO HAMUTKOM
«®PaHTa» B X0Je MOAroToBKM OnuMnMiickux urp B MOCKBE, COCTaBHB KOHKYPEHIIMIO KOMITAaHHH
«PepsiCo».

2007 Bymuinka oymutake po3ns.60 MIIIHOHOB JIOJUIAPOB KOMITAHUS MHBECTUPYET B CO3JaHUE
MeXaHU3Ma MO YTHIM3alUM U HepepadOoTKe YNaKOBOYHBIX MaTepUAIOB, UCIOJB3YEMbIX B CHCTEME
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«Coca-Cola». B Tom uucne paspabarbiBacTCsi 3HAMEHHUTAasi TEXHOJIOTHS «OyThUIKa B OyThUIKY». C eé
NOMOIIbI0 ObiBIIME B ynoTpetueHun [19T-OyThIKK HCIIONB3YIOTCS B MIPOU3BOICTBE HOBOW YITAKOBKH
ISl HATTUTKOB.

B suBape 2011-ro roma B Kamudpopuun 4-MeTUIMMUAA30I1, COACPKALIUICA B KapaMeIbHOM
KpacuTele, ObLI BHECEH B CIIMCOK BO3MO>KHBIX KaHIEPOTeHHBIX BEIIIECTB
«TheSafeDrinkingWaterandToxicEnforcementActof 1986» ¢ ykazanuem, uro npuém 16 MKr BemiecTBa
B JIEHb HE UMEET 3HAUUTEIbHON OMACHOCTH. YKa3aHHOE KOJIMYECTBO BEIIECTBA HAMHOI'O MEHBIIIE, YEM
cpeaHee TMOTpeOJeHHWE BEIIeCTBA JHMLAMH, ynoTpebOisromumu koka-Komy w mencu. IlumeBas
WHAYCTPHUSI BBICTYNIMJIA MPOTHB JAHHOTO pPEIIeHHS, YKas3blBas Ha HEOOXOJUMOCTH MOSIBICHHS
JIOTIOJIHUTENIbHBIX TNPEAYNPEXKACHUNH HAa MHOIMX HIpPOAYKTax, a TakXkKe IOCTaBWUja I0J COMHEHHE
000CHOBaHHOCTH MaHHBIX, NOay4eHHBIX NTP. CymmecTByeT MHOKECTBO JiereHa U MU(OB 1O MOBOAY
CBOMCTB KOKa-KOJIbl. B 3TOM Keice He MCCIIEeNyeTCsl, BPEACH WM I0JIE3€H 3TOT HAIUTOK. MBI JUIIb
IpeaiaraéM HaydHbIMH CIIOCOOaMH IPOBEPUTh HEKOTOPbIE CBEJIEHUS 10 IOBOAY €ro CBOMCTB,
KOTOpbIE JaBHO «TYJSIOT» B CETH, MOMYJISPHBIX pa3BleKaTeNbHBIX JKypHalmax M T.I. Takue
UCCIIEIOBAaHUSI BOBCE HE OECMOJIe3Hbl, KaK MOXKET I0Ka3aTbCsl Ha MEpBBIA B3INAA. AyIUTOPHS
YUTaTeNe CeTH HCUMCISAETCS MWIUIMOHAMHU, U MpOBEpKa MHPOpPMAIMH, KOTOPYID OIPOMHOE YHCIO
JOJIeN cuuTaeT abCOIOTHO JIOCTOBEPHOM, TOMOTAET UCCIEA0BATENIO.

Wrak, 3a mecsny y TeOs OyneT BO3MOXKHOCTb IPOBEPUTH YETBIPE PaCHpOCTPaHEHHBIX
«BOJIIIEOHBIX CBOMCTBa» KOKa-KOJIbI: CIOCOOHOCTh OUMINATh JPArolieHHbIE U3JIENHSI; PACTBOPSITD JKUP;
BBIMBIBATh KaJIBIWH; COXPAHSATh Cpe3aHHBIC NBETHl. Kaxablii M3 YeTHIpEX SKCIEPUMEHTOB OyIeTr
OTBEUaTh Ha BOMpOC: «A TpaBjaa Jid, 4TO KOKa-kKoja MoXeT...?» Jlns paboTel Tebe moHanoOuTCs
OombI1ast OyThIIKAa KOKA-KOJIbI, U3 KOTOPOU ThI OyJelIb OpaTh «ChIPhEM AJIS KaXA0ro SIKCIIEPUMEHTA.

Oxkcnepument Ne 1 IlpoBepka mHpOpManud O TOM, YTO C TMOMOIIBIO KOKAKOJIBI MOKHO

OuMIIaTh IOBETUpHbIE n3aenus. CyTh IKCIEpPUMEHTa 3aKII04aeTCsl B TOM, YTOObI Ha CYTKU ITOMECTHUTD
B KOKa-KOJIy IOBEMpHOE cepeOpsiHoe wu3aenue. B kadecTBe aibTepHaTHBBI MOXHO B3STh
MEJbXHOPOBYIO YaHYIO JIOKKY. BaykHO, 4TOOBI ObLTa BO3MOYKHOCTD CPaBHUBATH «A((PEKT» KOKa-KOJIbI
C OTCYTCTBUEM Takoro a¢dekra. s 3TOro criemyer mojab30BaThCsl KOHTPOJIbHBIM 00pasloM, T.e.
u3lenueM, KOTopoe He OyneT moJaBeprarbCsi BO3JEHCTBUIO Koka-kKoibl. [losTomy B KauecTBe
IOBEJIMPHOTO M3JETUS YMECTHO B3STh CEpPhI'H, a Y MEIbXUOPOBON JIOKEUKU JOJIKHA OBITh JIOMKKa-
OJIM3HEI, KOTOpasi CTaHEeT KOHTPOJIbHBIM 00pa3IioMm.
DKCHEepUMEHTAIBHBIM 00pa3er] MOorpykaeTcss B KOKa-KoJay (JIydiie BCEero i STOro TMOIOUAET
MajieHbkass Oytbutouka (0,5 1) ¢ TUIOTHO 3aKpy4YHBAIOIIEHCs TPOOKOH), a KOHTPOJIBHBIM 0Opaser
octaércsi B 0ObIYHOM cpelie KOMHATHOTO Bo3ayxa. Uepes 24 yaca oOpa3iibl CpaBHUBAIOTCS BU3YaNIbHO,
U JIeNaeTcsi BBIBOJ O CIOCOOHOCTH KOKa-KOJbl YAAJSATh XMMHUYECKOE 3arpsi3HeHue (HanéTr) c
cepeOpSHBIX UK MEIbXUOPOBBIX MOBepxXHOCTEH. J{71s1 601ee 0OBEKTUBHOM OLEHKH pa3HUIIBI 00Pas3IoB
(ecnmu oHa OyaeT) MMEET CMBICI BOCHOJIB30BAaThCS MHEHHEM HECKOJBKHX «IKCIEPTOB», KOTOPBIM
MO>KHO TOKa3aTh 00a 00pasiia u 3aaTh BOIIPOC O TOM, €CTh JIM MEXAY 00pa3laMu OTJIINYUS U KaKue.

IkcnepumeHnT Ne2 [IpoBepka uHbopMaIy 0 TOM, YTO KOKa-KoJia CIOCOOHA YJaNATh KUpPHbIE
mATHA ¢ oJekIbl. Cxema aKcrepruMeHTa OyneT TOH ke, YTO U B MepBOM ombITe. B kauecTBe 00pa3oB
MO>KHO B3SITh JIBa OJIMHAKOBBIX JIOCKYTa TKaHU (JIydllle BCEro TJAJKOW CBETIION XJIOMYaTOOYMa>KHOMA,
pazMep 5 x 5 cm). Ha kaxxaplif JOCKYT HY>)KHO HaHECTH 1O OKPYTJIOMY >KHPOBOMY IMATHY TaK, YTOOBI
MaKCUMalbHO 4Y€TKO Oblla BHJHA TpaHUIAa MEXKIy HCIAadyKaHHOM M 4YMCTOM TKaHblO. B KauecTBe
«3arps3HAIOIIETO BEIIECTBA» MOXKHO B3STh, HAIPUMEDP, CIMBOYHOE MACIO, KOTOPOE YI0OHO HAaHOCHUTD
B (hopMe OKPY)KHOCTH, yOUpast M3JIMIIKK OOBIYHBIM HOXKOM. Tak *e, Kak ¥ B EPBOM SKCIEPUMEHTE,
3arpsA3HEHHBIA 00pasel] MoTpy)XaeTcsi Ha CYTKM B KOKa-KOJIy, a KOHTPOJIBHBIA (C MaKCHMalbHO
UJCHTUYHBIM MAacCIITHO-KHPOBBIM IMATHOM) OCTa€rcsi B 0ObIYHOM cpene. OleHKa M3MEHEHHH MOXKeT
OBbITH NPOBEJICHA TEM )K€ CLIOCOOOM, UTO U B IIEPBOM IKCIIEPUMEHTE.

IxcnepumeHT Ne 3 [IpoBepka nHpopManuu O TOM, YTO KOKa-KOJIa «BBIMBIBACT» Kaybluil. B
Ka4yecTBE HOCUTENS KajJbIMs Mbl MpeagaraeM HCHOJb30BaTh SUYHYIO CKOPIIYIY, CHATYIO C CBIPOTO
aiina. MOXHO B35Th JBE MOJOBUHKU CKOPIYIBI, OJJHA M3 KOTOPBIX OyJIeT SKCIEepUMEHTAIbHOH, a
apyrass — KOHTPOJbHOM. OKCHEpUMEHTAIbHYIO HYXHO TIIOMECTUTh B KOKa-koily. B sTom
HKCTIIEPUMEHTE JIy4Ille BOCIOIb30BaThCs HE MaJICHbKON OYTBIJIOUKOH, a GaHKOH ¢ IIMPOKUM TOPIOM H
3aKpy4YHMBAIOIIEHCS KPBIIKON, YTOOBI OJOBUHKY SIMUHOU CKOPIIYITBI MOXKHO OBLIO MOMECTHTH B KOKa-
KOJIy, He CMHHas. JJTUTENbHOCTh MOTPYXKEHHUs CKOPJIYIbI B 3TOM 3KcnepuMmeHTe — 24 yaca. [locne
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U3BJICUEHUS CKOPJIYIbI U3 OAHKU HCCIIEOBATeNb MPOBEPSET, CTala JIM OHA MSTKOHN MO CpPaBHEHHIO C
KOHTPOJIBHBIM 00pa3IoM.

JOxcnepumeHT Ne 4 IlpoBepka MHPOpPMAIIMM O TOM, YTO KOKA-KOJIa IIOMOTAeT JIydlle
COXpaHHUThb Cpe3aHHble LBETHL. [l OmbITa HYXHO B3ATh JIBa OJUHAKOBBIX I[BETKA, MOKHO
UCIOJB30BaTh LIBETHI M3 OAHOTO OykeTa. s YMCTOTHI SKCHEPUMEHTAa y OOOMX IIBETKOB CIIEAYET
cpe3aTh caMblii KOHYMK CTeOJsl M TOCTaBHTh WX, HAIpUMeEp, B JBE IUIACTHKOBBIE OYTBUIKU C
OJIMHAKOBBIM O0BEMOM JKMAKOCTH, TMOKpPHIBAIOIIEH cTebenh HE MEHee 4YeM HaIloJIOBHHY. B omHy
OYTBUIKY HaJell POCTYIO OTCTOSIHHYIO BOJY M3-TIOJ KpaHa. B npyryto — cMech BOJBI U KOKa-KOJIbI B
cooTHowmieHUH 1:3. TIponomKUTENBHOCTh 3KCIEpUMEHTa — 10 5 cyToK. OH MOXKET 3aKOHYUTHCS
panblie, eciii 00a IMBETKA WK KaKOH-TO U3 HUX OOBEKTUBHO 3aBSHET.

Oo0opynoBaHue U peaKTUBBI:

— byrbinka koka-kosl (1 1);
— TlapHbIii KOMIUIEKT CepeOpPSHBIX CepEXKEK /2 MENbXHOPOBBIE JOXKKH; —JlockyT X/0

TKaHWU;

- 2 siina;
— 2 uBeTKa OJJMHAKOBOTO BH/A U3 OJTHOW MapTHH.

Ipunooswcenue 3
1. Keiic 2. «IIpupoaHbie HHAMKATOPHD)
3ananune Nel. «HeBuaumbie yepHUIa))

J1y1st BBITIOJTHEHMSI TOTO 33/IaHUsI BaM HY>KHO HalTh u mo1o0pats yepnmia. Ho! O6parture cBoe
BHMMAaHHE Ha TO, YTO 3TH YEpHWJIA HE JOJDKHBI OCTaBJIATh BUAMMBIN clief Ha Oymare. DTHU clenbl
JIOJDKHBI CTAHOBHUTHCSI BUIUMBIMHU TOJBKO TIPH MX Ka4eCTBEHHOM TposBiieHHH. Ha camom paene Takue
BEIIECTBA BCIOJIy HAC OKPY)KaIOT, HEKOTOPHIMHU U3 HUX MBI MOJIb3yEMCSl OUEHb YacTO M MOPOM Jaxe He
3aTyMBIBA€MCS O TOM, YTO X MOKHO MMPUMEHSATD IS IPYTUX ICIICH.

TpeOoBaHus K pe3y/ibTaTaM: B TEKCTOBOM JOKYMEHTE YKa3aTh:

CrHucok TeX «HEBUAMMBIX» YEPHUJI KOTOPHIE Bbl CMOTJIM HAMTHU. pa3MecTUTh GoTorpaduio Ha
KaX bl BUJT YEPHUII.

CnenaiiTe onucaHue Toro, Kak padoTaer TOT WM MHOM BUJ YepHIII (0043aTENbHO IS KayKIbIX
YEepHUJI, OMHUIINUTE U3 YETO Bbl UX MOJTyYalin).

KTo 1 npu kakux o0CTOATEIHCTBAX UCIOJIB30Ba HEBUIUMbIE YepHUIa?

3ananue Ne2. «/leTHHEe MHAMKATOPBI»

: B xuMmun IIPUMCHACTCA 0OJIBIIIOE KOJIMYECTBO CUHTETHUECKHX
HHAUKAaTOPOB, KOTOPEIC yCreurHo BBITCCHAIOT

IMPHUPOJHEIC. ,HJ'IS[ BBIIIOJITHCHHA KOHKYPCHOI'O 3alaHHs BaM HYKHO

INIOHATH, KaKHU€ BEIICCTBA OTHOCATCA K HHIUKaTOpam (K KakKoOMy

KJIaCCy OHU OTHOCSTCS, Kakas y HUX (OpMyna) U B YEM UX CEKpeT
paboTel  (©OYEMy OHH CIOCOOHBI ~ HM3MEHSATH CBOM  LIBET).
[TopasmbinuisiiiTe Ha TeMy, TIE MOTYT COIEPKAThCS MPHUPOIHBIE
UHAMKATOPBL. {715 BBIMIOJIHEHUSI KOHKYpCa BaM HYXKHO MOJIYYUTh 3TU
WHIUKATOPHl M MPOBEPUTHh UX PabOTy C MOMOIIBI0 YKCYCHOW KHUCJIOTBHI (MaccoBasi JOJS KHCIIOTBI
paBHa 50%) u menoun (MOKHO UCIONIb30BaTh 30% pacTBOp MUILEBOM COJIBI).
TpeGoBanus Kk pe3yjbTaram:

1) pe3ynbTaTthl 0QOpMHUTH B BHUAE TaONHIBI B TEKCTOBOM JOKYMEHTE (32 KaxIbIi
WHIMKATOP CTaBUThCS 1 6amn);

2) MoApoOHO OMKCaTh METOJ TOTO, KaK BBl MOJTYYadd CBOM MHIMKATOPHI U KaK MPOBEPSIU
ux pabory;

3) 00BSACHUTE, MMOYEMY MHIUKATOPHI M3MEHSIOT CBOW LIBET M YTO CHOCOOCTBYET STOMY?
J11s KaXKJJ0TO MCIIONIb3YeMOTO HHIMKATOpa cenaiiTe poTo u BCTaBbTE €ro B TAOIUILY.

4) yrajaite U3 4ero Mojay4eH WHIUKATOp, IPEICTaBICHHbIN Ha Pucynke?

2. OnbIT «OnpenesneHue KpaxMaia B NIPOAYKTaxX»
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Kpaxman — yrieBoj, KOTOpBI HMPUCYTCTBYET B OBOINAX, (pykrax, 37makax, 0000BbIX, opexax. Her
HUYErO OIMAcHOTO B TOM, €CIM MbI OyleM yHmoTpeOisTh KpaxMaluCThle IJIOABI M 37aKu. Bpeaut
3JI0POBBIO KpaxMall, KOTOPbIi B BUJIE MOPOIIKA T00ABISIOT B MPOAYKTHI TUTAHUS, KAK HAIIOJTHUTEIIb.
[IpoBeputs HaMMuMe Kpaxmaia He clIoKHO. Kpaxman maer XxapakTepHOE CHHEE OKpaIlMBaHUE IPHU
B3aMMOJICHCTBHM C HOAOM.XHWMUKH HCIOJIB3YIOT 3Ty PEAaKUUI0 IS TOTr0, YTOOBI YCTaHOBHTb,
COJICPXKHUTCSA JM B TOM HJIM MHOM IHIIEBOM IMPOAYKTE Kpaxmall, a €CIH COACPKUTCS, TO B KaKOM
KOJIMYECTBE TI0 MHTEHCUBHOCTH OKPALIMBAHUS.

3. OnbIT «IloyyeHue Meam»

3TO KIIaCCHYECKUI TPUMEP PEaKINU 3aMeIIeHUS:

CrnosxxkHoe BelecTBo + npoctoe = JIpyroe cioxHoe BemecTBo + apyroe npocroe (AB + C = AC + B)
Peakmuio 3amernieHus Jerko mpoBecTH ¢ MeaHbM KymopocoMm (CuSQOs), ecin omycTHUTh B pacTBOp
JKEJE3HbIH TBO3/b (MPEABAPUTEIILHO €ro JKENaTeJIbHO OYHUCTUTh OT TPsI3U MEJIKOW HaKIadyHOM
Oymaroit).

CuSO4 + Fe — FeSO4 + Cu (MeaHBbIi KYNOpoc + )keJe30 — KeJIe3HbIH Kylmopoc + MeIb)

JIoBOJIBHO OBICTPO TBO3/b TMOKPHIBAETCS KPACHBIM HAJIETOM UYUCTOM Meau. A eClu TOJOXHUTh B
pacTBOp MHOTO MEJIKAX JKEJIE3HBIX IPEIMETOB, TOJyOOH pacTBOpP IOCTENEHHO CTAaHET CBETIIO-
3enénpiM. Takoil 1BET MMeeT HOBoe oOpazoBaBiueecs BemecTtBo — FESOs — cymbdar xenmesa (wmm
YKEJIE3HBIN KyIopoc).

Takum 00pa3oM MBI MOJYYUM BMECTO CHHETO MEIHOTO KYIOPOCa 3EJICHBIN JKEJIe3HBIM Kyrmopoc. A
MEAb BbBIIIAJACT B OCAAOK. Tak >xene3o m MCIb MOI'yT IOMCHATHECA MECTaMHU U np01/130171)1eT
«BOJIIIEOHOEY» BBIZICTICHHE KPACHOW MEM U3 CHHETO PacTBOpa.

4. OnbiT «LIBeTHOE MIIAMSD)

[[BeT TuTaMeH! 3aBUCUT OT TEMIIEPATYPBI OTHS M XUMHUYECKOTO COCTaBa TEX BEIIECTB, KOTOPHIC B HEM
ropsit.Yaiue Bcero, 4To0bl OKpacUTh MJIaMs B HEOOBIUHBIH LIBET, TPEOYIOTCS JOCTATOUYHO SK30THUECKUE
uHrpequeHTsl. Ho Wy Kaxaoro goma ecTh Takuhe BEIIeCTBAa, KOTOpble OyAyT TOpeTh
pasHbiMuLBeTamMu. Bot c MOMOIIbIO HUX MBI u peimIn KpacHTh OTOHb.
B xonme »THX OMBITOB y HAC MOJMYYHJICS JKEITBIA, 3€JCHBIM, CUHUN, KPACHBIM M OarpsiHbId OTOHb.
B xeaThIii LBET I1aMs OKpAIIMBAET HATPUM (OH AOCTYNEH HaM B (hopMe XJIOpHIa HATPUS - OOBIYHOM
MTOBAPEHHOM COJIM U THIPOKAapOOHATa HATPHS - TTUIIIEBOM COJIBI).

CunuM nBeroM ropur Tra3 MeraH (TOT, YTO y HAac B Ta30BOM IUIMTE) U CIUPT.
CuHul IBET 1 ero OTTEHKH JAIOT XJIOPHUI MEIH, CeIeH, O60p.

JaeT miamMeHu Meib (0ObIuHasl MeIHAs MPOBOJIOKA WIIK, HAIIPUMED, MOPOIIOK METHOTO

1 €ro OTTEHKH OTHIO KPOME MEJIH ellle MPpUAarT 6apuid, MosnbeH, ¢pocdop, cyppMa.
JIAFOT COJIU CTPOHIIHS, KAIBIUS, XJIOPU] JIUTHS.

barpsinblii 1IBeTER G NIZCH

Camoe mpocToe MOy4UuTh CHHEE IJIaMs - BKIIOYaellb ra3oByH0 KOH(OPKY - U Ha IJIMTE 3aropaercs
CUHUI OTOHEK:)

Ecin BHecTH B HEro OOBIYHYIO MEIHYIO MPOBOJIOKY, 3aHYTYIO Ha KOHIIE KOJICYKOM, M TOJO0XIaTh
HECKOJIbKO CEKYH]I, [I0Ka MPOBOJIOKA HE PACKATIMTCS, TO MOXHO YBUJICTh 3€JICHOC TLIaMSL.

[IpaBma, mpoBOJIOKA OYEHBb OBICTPO IMOKPHIBACTCS OKHUCIOM, W MEIb IepectaeT roperhb. [loatomy
Jy4llle UCTOIB30BaTh MEIHBIA Kymopoc. [[is 3Toro mMpl mpocTo Makald CMOYEHHBIN BOJAONW KOHYHUK
MIPOBOJIOKH B TOTYOOW MOPOIIOK MEIHOTO KYMOopoca M MOJHOCHUIHN K OTHIO. 3€JeHbIN I[BET TIaMEHU
JEPKUTCS TOPA3/I0 JOJBIIE, XOTA U 3/IECh KPUCTAJUIMKA OY€Hb OBICTPO OKHUCIISIOTCS.

A ecnu MakHYTh Ty € MPOBOJIOKY, CMOUYEHHYIO BOJIOW, B COJIb UM COJAY U BHECTU €€ B CHHEE Iams
ra3oBoil KOH(OPKH, TO MIaMs TYT K€ CTaHET KeNTO-OpaHXeBbIM. TakuM, KaKk Mbl IPUBBIKIN BUICTh
ero B KocTtpe. Beap OroHr KocTpa MMEET OpaH)XeBBIM IIBET TOXKE M3-3a HATPHUS - B JIPEBECHHE
COJICPKHUTCS MHOTO COJIEH.

5. Keiic 3. «Taiiubl ciieacTBus»
XonoAHbIE KPEMOCTHbIE CTEHBI TIOPHMBI, Ka3ajoCh, BBIIUIBUIM MPSMO U3 CEPOTO YTPEHHETO

TyMaHa, OKYTAaBUICTO IIOJISI MW JIECa BOKPYI' HAIICTO OSKUITAXKa. Sl mnotHee 3allaXHyJl MajJbTO H
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MOBEPHYJICS K XOJIMCY, KOTOPBIM TsSAeT B OKHO, TITyOOKO 3aJyMaBIIMCh O MPEACTOSIIEM Jere.
3aTeBanach Urpa, u s BHOBb ObLI PSJIOM C BEJIMYANIINM JI€TEKTUBOM MUpAa.
— Xo0aMc, — CIPOCHII 51, — HE MOTJIM OBbI BBI CKa3aTh, O 4eM jJaymaere?

[Iepnox XoJMC pe3Ko IMOBEPHYJICS U OTBETHUIL:

— Mory, pazymeercs. Ho cHauana BcioMHUM (akThl IO 3TOMY JIEITY.

— BoT Bam ¢axTsl, Barcon, — npoaomkui oH nocie naysbl. — Bojkak npecTynHoi 6aH[pl,
Ha CYETy KOTOpPOM MOIICHHHYECTBA, TOJPKOTH, BBIMOTATENIbCTBA, MOXHUIICHHS JIIOJCH, Tpabexu u
MHOKECTBO JIPYTHX Tpsi3HbIX nei, TagneycCramn ObLT 3aKIIOYCH B ByNTOHCKYIO TIOPBMY, HO JPYyrUe
qJIeHBI OaH/Bl OCTATUCHh Ha cBOOOE. [TOCKOIBKY OH KPEMKO Jepal BCEX B CBOEM Kyllake, OaHIHUTHI
IIPUBBIKJIM HU ILIAry HE JienaTh 0e3 ero npukasa, u B JIOHJOHE Ha HECKOJIBKO MecsleB crano Tuxo. Ho
JIB€ He/eIM Ha3a/ 0aH/a CHOBa Havyasa JeCcTBOBATS.

— To ectb, — BcTaBun 1, — TamgeycCtamn KakuM-TO 00pa3oM CBS3BIBACTCS ¢ OaHIUTAMH,
XOTSI CaM CHJIMT B OJJMHOYKE U IMMOCETUTEJIEH K HEMY HE JIOMYCKaIOT.

— HWmenHo Tak, — ckazan XoaMmc. — Ero 3ioBpenHble MIAEM M NPECTYIHBIE MBICITH
MIPOHUKAIOT Yepe3 CTEHBI, B KOTOPBIX ero nepkar. OH pyKOBOJUT MIAMKOM, Jake HAXOJSCh B TIOPbME.
3t10, BarcoH, ockopOUTEIBHO ISl BCEH KOPOJIEBCKOM MPABOOXPAHUTEIHLHOM CHCTEMBI.

Ham skunak ocranoBuscs. Beiiifs u3 Hero, Mbl YBUJIEIHN BEIMYECTBEHHBIN (acaa BynToHckoi
TIOpbMBI. OTJISIIBIBas CTEHY, s HE MOT ce0e MPeNCTaBUTh, KaK KTO-HUOYb WM YTO-HUOYIb MOXKET
MPEO0I0JIETH ATY HEMPUCTYITHYIO KPETOCTh.

B crene oTkpelmack ToJCTas, OKOBAaHHAS KEJIE30M JIBEPb, M BBICOKHN HYEJOBEK C CYPOBBIM
JIUIIOM BBIIIIEI HA TIOPOT, IPUBETCTBYS HAC.

Psimom ¢ HUM ObLT Tpy3HBIA OXpaHHUK B (popme, JepKaBIIMA CBOM TPOMAIHBIE PYKH KPEMKO
MIPUKATBIMH K TEJTy. MBI TIPEACTaBUIINCH, M BRICOKUM YEJIOBEK CKa3al:

— YTo X, IHKEHTIBMEHBI, — CKa3all HadabHUK, —CKoTIaH - pa nHGOPMHUPOBAT MEHS, YTO
HEJJaBHO YCTAHOBJICHO HAJIM4YME peryisipHbIX cBsizedl TammeycaCramma ¢ €ro roJioBOpe3aMud B
Jlonnone. Ho s cumraio 3T0 HEBO3MOKHBIM. OH CHIUT B MOJHOM OJIMHOYECTBE B Kamepe 0e3 OKOH U
0e3 CBSI3U C BHEUIHUM MHUPOM. ENly MPUHOCUT OJMH U TOT K€ OXpaHHMK, DAMyHA. — OH Mokasajn Ha
KpPEMKOr0 MpPAadyHOIO CTPaKHHWKAa M MpoaosbkKui: — Korma oH 3axoauT B Kamepy, y JIBEpU CTOMT
CepXKaHT, KOTOPBI 00s513aH TOHOCUTh MHE O JIF0OOM MPOUCIIECTBUU. A €MHCTBEHHBIN, KTO TOBOPHT C
3aKJIFOUEHHBIM, — 3TO 5 caM. 3aBepsio Bac, UTO B CrOBOPE C OaHAUTAMU 5 HE 3aMelllaH.

MpauHblii OXpaHHHK BCE 3TO BPEMS CTOSJI 32 CIMHOW YUJIbAMCa HE JIBUTAsICh, IPUKAB PYKH K
teny. Kak Tonpko Yuneamc 3akoH4mII, XOJIMC 3alliell 331 OXpaHHUKA U TPOMKO XJIOTIHYJI B JIaJIOIIN
BO3JIE €0 yXa.

— Kaxkoro uepta! — BOCKIMKHYI s, HE 03KHJIasi OT Xo0JIMca Takoi OecTakTHOCTH. HO 0XpaHHUK
OCTaJICSI HEBO3MYTHM.

— Jla, oH rmyxoHemoi, — cka3an YuibsiMc. — Ho kak Bbl y3HaIu?

— CoBceM mpocTo, — OTBeTH XoaMmc. — JIro0o# uenoBek HE MOXKET HE MpOopearupoBaTh,
KOT'/Ia Ha3bIBAIOT €ro UMs. A 37ieChb HUKAaKOW peakuuu He Obuto. Sl MOHKMMAalo Tak, 4YTo DAMYH]I HE MOT
ckazath CTammy HU OJHOTO CJIOBA, HE MOT YCJBIIIATh OT HETO HU OJIHOTO 3BYKa.

XonMc BbIHYA Oymary u kapanaam u Hanucanr: «Kak Bame uMa?» — U, TIAAS B JIUIO
OXpaHHUKA, MEIUIEHHO crpocwuil: «/[aBHO nu Bbl 371ech?» OXpaHHUK HA TOM K€ JIMCTKE OTBETHII:
«QnBapa OamyHa. B nexabpe OyneT mecTHaAIAThy.

HavanpHuk TIOpBMBI 3HAKOM MpHUKa3al DAMYHAY CIEAOoBaTh 32 cOOOW M MOBEN HAcC BO JBOP
TIOPBMBI. 3aT€M MBI UM OECKOHEYHBIMU KOPUAOPAMHU Y€pe3 MHOKECTBO OXPaHSEMBIX JIBEpPEH, 1 HaM
Ka3aJIoCh, YTO BECh CBET, BCE TEILIO, BCE 3BYKHU IMOTIIONIAIOTCA CTEHAMHU 3TOT0 MpaydyHoro jadupunta. 1
BCE K€ BpeMs OT BpPEMEHM, JAyMal s, KaKUM-TO IyTeM Mlynajiblia npectynHod Boiu Crammna
MIPOHUKAIU U3 ATUX TTyOHH B nanexkuil JIoHmoH.

Ms1 ocTaHOBUIIHCH Y kKene3HoM nBepu kamepsl TapneycaCramma. XoaMmc NpUIIbHYA K Y3KOM
IIeNId B IBEpU U Yepe3 HEKOTOpoe BpeMsi KUBHYJ MHE Ha Hee. B Tyckiio ocBenieHHo# kamepe He ObLI1o
okHa. S pasrisanen y3Kyr KpoBaTh U TaOypeT mepen rpyObIM JIepeBsiHHBIM cToJoM. Ha crone crosiia
KOIITUJIKA, BO3JI€ HEE JiexKaja aKKypaTHO CIIOXKEHHasl ra3era, a Mojajiblile BUIHENIACh MUCKA C JIBYMS
KapTodennHaMu, KyBIIHH, KPY>KKa M 4TO-TO IMOX0XKEE Ha JKele3Hyro TepKy. Ha momy Bansiinachk cMmsTas
oaexja. Cam Cramm jexxan Ha KpOBaTH U MEPHO COTIEIL.

XoaMc oBEpHYJICS K HAYaIbHUKY TIOPbMBI:
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— A Buwxy, Cramn nosydaer razety «TaiMey.

— OH, KOHEYHO, Y)KACHBIH YEJIOBEK, MUCTEP XO0JIMC, — CKa3all Y UIbIMC, — HO YpPE3BbIUANHO
MHTEJUIMTeHTeH. UNTaTh He 3ampemaeTcs, U Mbl HE I0JDKHBI OBITh )KECTOKUMU. S miepesiaio emy rasery
MOCJie TOro, KaK MPOYMTal0 caM. TyT Hedero OoAThCsS. DAMYyH[ 3a0HUpaeT ee BMECTe C OCTaJIbHBIM
MYCOpPOM, U s, COTJIACHO MHCTPYKIIMH, IIPOCMATPUBAI0 KaXKIYI0 CTPAHMILY BO M30€kKaHUE KaKUX-THOO
3anucei.

— Tak 0oH nosy4JaeT JOHJOHCKYIO ra3eTy KaxAbli AeHb? — cIpocui X0JMcC.

— Jla, — OTBETWJI HAYAJIbHUK HE CBOUM T'OJIOCOM.

— A kapromka?

— Kaprodens nmaror emy Kaxayr HATHHIY, — COOOIMI YWIbSIMC, — HO CbIpoil. Cramn
IIPOCUT MMEHHO TaKOW: y Hero OOJIMT JIOKTEBOM CycTaB, OH pacTUpaeT KapTroenb U YETBEPTYIO
HEIEN0 JelaeT MNpUMOYKH M3 Kammibl. Ho k deMy BBl KioHUTE, mMucTep XoimMc? DTO Beab
IIyCTSAKOBBIE JETAJIH.

S BOCKIMKHY:

— MeauuuHa HUYEero He 3HaeT 0 KapTO(eIbHbIX TPUMOYKaX.

— OT0 mpaBaa, JOKTOP, — MOATBEPAUI XOJIMC.

HavansHuk TIOpbMBI pa3Bell pyKamu.

TyT s nIposiIBUI UHUIIUATUBY:

— Cxotnang-Apa ycranoswi, uro CTami nepenaeT Mpukasbl CBOeH 0aH/e O BOCKPECEHbSIM.
UYto 3710 3HAuUT, X0oaMc? Ham He HaJl0 OCMOTPETh KaMepy BHYTpU?

— Hy, Barcon, — ckazan Lllepnok Xonmc, — Bbl MEHs yauBIIsieTe. S monararo, 4Tto A€o yxKe
CHEJIaHo. ..

Ha »sTtoM wMecTte paccka3 mpepbhIBaeTCs, M YUTATEISIM TMPEUIaraeTcs pelIuTh 3arajaky
CaMOCTOSITENIPHO. B moMoIIb 1at0TCsl HABOASIIINE BOTIPOCHI.

1. Kak nepenarorcst mocnaHus U3 TIOPHMBI?

2. Kakas xumuueckas peakius IIoMokeT Xonmcy pazooaaunts Ctammna?

3. Kto nepeaaet Oanae npukassl Cramma?
O0OopynoBaHue U peaKTUBBI:

— Monoko

— JIuMOHHBII COK

— HacebImeHnHblid cO0BBIN pacTBOP

— JIykoBBbIl COK

— Sl6noyHbIN cOK

— PacrtBOpeHHBIH B BOJIE caxap

— AcnupuH

— Kpaxman

— CrupalbHblil IOPOIIOK ¢ OTOENIUBATENIEM

— benoe BuHO

— ®ecHondTanenH

— Cirona

- VYkcyce

— Bock

— Menanslit kynopoc —Xmnopua kodanbra

— PactBop pononuTa kanus

— Cepnas kucnota (1r00ast KUCIIOTA)

— Coxk OprOKBBI

6. OnbiT «HeBuaumblie YepHHIa»

C,Z[CJ'IaTL HCBUJIUMBIC UCPHUJIA CBOUMH PYKaMU HpOCTO!
Heckonpko PCLUCIITOB HEBUJAUMBIX UJIM, KaK UX MMO-HAYYHOMY HA3bIBAIOT, CUMIIATUYCCKUX YCPHUIJI.
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[lepen HavaaoOM OMBITOB MOATOTOBHTE IJIMCTHI Oenmoil Oymaru, Bce HEOOXOAMMBIE HHIPEAUCHTHI,
KHCTOUKY, BaTHbIE AJIOYKH, BATHBIC AUCKHU (MJIM KyCOYKU BaThl), YTIOT.

UToOBl TOTOM HE OTBJICKATHCSI OT YAWBUTEIBHBIX MPEBPAIICHUIH, TPUTOTOBUTE BCE HYXKHBIC
XHUMHYECKHUE PacTBOPHI 3apaHee. UTOOBI HE 3alyTaThbcs, KAKOW U3 HUX T]Ie, MOAMUIINTE CTAKaHIYUKU
WJIU TIOMEThTE UX HaKJICHKaMHu.

Peuent 1. MoJsiounble yepHuiia

Ecnu nucate Ha 00bIYHOM Oymare ¢ MOMOIIBI0 KUCTOYKY WJIM BATHOW MAJOYKU, CMOYCHHON B MOJIOKE,
TO TIOCJIC BBICBIXaHHS HAJIHCh CTAHOBUTCS OecrBeTHOU. [IposBisieTcst moj BO3ICHCTBHEM BBICOKOM
TeMIepaTypbl — JJIsl 3TOTO OyMary HYXHO MPOTIaJUTh YTIOTOM.

Penent 2. CooBble yepHUIa

HeBumumass HaAmuch MoJydaeTcsi, €CJIM MHUcaTh Ha Oymare pactBopom mwmimieBoi comsl 1:1. ITocme
BbICBIXaHMsI Oymara coBeplleHHO OecuBeTHa. Hanmuce mnposiBisieTcsi Mpu BO3AEHCTBUU  BBICOKOM
TeMIleparypsbl (MPOriaaiuTh YTIOIOM)

Penent 3. YepHuna u3 coka

[TonpoOyiite mnucarh Ha OO0bIYHOM Oymare JUMOHHBIM COKOM. YepHuina  MpoSIBISIIOTCA
MIOCJIe CMa3bIBaHUSI TEKCTa BOJHBIM PacTBOPOM Hoja (BOCIOJB3YHTECh BAaTHBIM JHUCKOM WU
Batoif). MoJ BCTymaeT B PeakImio ¢ KpaxMaaoM, HaXOAAIUMCS B GYMard ¥ OKpaIIuBaeT ee B CBETIIO-
¢uosieToBBIN IBET. A T€ MECTa, Ha KOTOPBIX OBbLII COK, OCTatOTCsI OenbIMu!

Taxk ke HaAMUCh TUMOHHBIM COKOM KOPHYHHUBEET MPU HArpeBaHUU (TIPOTIIAIUTH YTIOTOM).
AHaJIOTMYHOM CIOCOOHOCTHIO TEMHETh IIPU HarpeBaHUU OOJIAIaeT COK JIyKa, sIOJOYHBIA COK U JIpyrue
COKH C BBICOKUM COJIEP’KAHUEM KUCIIOTHI.

Penent 4. KpaxmanbHble UepHUIIa

[IpuroroBeTe KIIEHcTEp: CMEMATh 2 4acTH Kpaxmaia U | 4acTe BOJABI M HarpeTh Ha MEJICHHOM OTHE,
MOCTOSTHHO TIoMmermwBasi. [lociae OCThIBaHUS ATOW KUIKOCTHIO MOXKHO MHCATh OYKBBI Ha OOBIYHOM
Oymare Cc TOMOIIbIO BaTHOM mNanoyku. YepHusaa NpOSBATCA IMOCIE CMAa3bIBaHUS JIUCTa BOJTHBIM
pacTBopoM Hojaa. B Oymare kpaxmaia Majo - ¥ OHa OKpAIIMBAETCsl B CBETJIO-(DMOJIETOBBIN IBET. A Te
MecCTa, KOTOPbIE Mbl IIPOMAa3aId KpaxmMalioM, CTAHOBSITCSI TEMHO-()HOJIETOBBIMHU.

Peuenrt 5. PucoBbie yepHuia

CapuTe IyCcTyl0 pUCOBYIO Kally Tak, YTOOBI BOJla HE MOJHOCTHIO BIMTAajach B Kpymy. JTa BoJa U
OyZeT pUcCOBBIM OTBAPOM, KOTOPHIM MOKHO MHUcaTh TaiiHble mocianusd. [lucaTe Hago Ha OOBIYHOMN
Oymare ¢ TNOMOIIbIO BaTHOW manoukd. Haamuch NposiBUTCS MOCHe CMa3bIBaHMs JIUCTa BOIHBIM
pacTBOpoOM iofa, Belb puc 60rat KpaxmaaoMm.

7. IlpakTuyeckasi padora «IlosrydyeHne NPUPOTHBIX KpacuTeaeii»
B kauyectBe MarepuanoB ObUTH BBIOpAHBI: CBEKIIA, ATOJbl YEPHUKH U KIIIOKBBI, YEPHBIM U 3€JICHBIH
Yaii, TUCThS METPYIIKH, KOde.
[TonyueHue KpacUIbLHOTO SKCTPAKTA U3 PACTUTEIBHOIO ChIPhS.
s momydenus kpacutens Opanu mo 10 rpamm cyxoro martepuana u no 200 rpaMm CBEXKEro.
[IpenBapuTenbHO M3METBYCHHOE PACTUTENIBHOE ChIphe BBIBapUBajoCh B TeueHHEe 30 MUHYT B
SMAIIMPOBAHHON TOCY/AE: BOJA JOJDKHA TIOJHOCTHIO TMOKPHIBAaTh PACTUTEIBHBIA MaTepHal.
Brikumnaroniyro BOJy MOXHO TMEPUOIUYECKH JO0JIMBaTh. [IponM3BOIUTH BhIBapUBaHHE HYXKHO B
MIPOBETPUBAEMOM MOMEIIICHUH, T.K. KPACHIIbHBIN pacTBOP UMEET PE3KHii 3amax.
Jlanee KpacUIIBHBIN SKCTPAKT MPOICKUBAIICS.
Oxkpacka xJ70m4aToO0yMaKHOM TKaHHU.
OxpamuBaeMblit MaTepual — Oerasi XJI0m4aToOyMakHas TKaHb MPEABAPUTENHHO ObLIa BHICTUPAHA
B TEIUIOM BOJIE€ CO CTHUPAIbHBIM IMOPOLIKOM JIs yJaJ€HUsT BO3MOJKHBIX 3arpsi3HEHUM clegamu
xupa.OKkpacka MPOU3BOJMIACH B AMAJIMPOBAHHON MOCyAe (B KOTOpPOMl paHee OCYHIECTBISIOCH
BbIBapuBaHue). KpacuibHbBIN SKCTPAKT JOBOJMIN O KUTIEHUS U B HETO OMYCKAIH OKPALTUBAEMBIi
Marepuai. Jlaiee ero KUMATHIM Ha MEJUIEHHOM OrHe B TeueHue 15- 20 munyTt. OkpamuBaemyro
TKaHb TEPUOJUYECKH TEPEBOPAUYMBAINA JUIsl JTOCTHIKEHUS PABHOMEPHOM OKpackd. BbliHYB
OKpAIllEeHHYIO TKaHb U3 PACTBOPA PACTUTEIHHOTO KPACUTES, €€ CYIIUIN €CTeCTBEHHBIM CIIOCO00M,
HE JIONyCKas MPOHUKHOBEHHUS CBETA: BBIKJIAJBIBAIM O0OpAa3Ilbl Ha MOJIOTEHIIE M CBEPXY HAKPHIBAIH
JPYTUM MOJIOTEHIEM. 3aTeM MaTepuall OJIOCKaIu B YUCTOU TEIION BOJIE.
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B pesynbrare ObUTH MoydeHb! 00pa3ibl OKpaleHHoW TkaHu. [lorydeHHbie 00pa3ibl TKaHU OBbLIH
HE PKOro LIBETa, HO YCTOWYUB.
IIpumep pacTenmii, HCIIOIB3YEMBIX JUIsl OKPAIIMBAHUS

HasBanue pacrenus YacTp pacTeHus IIBeT kpacureis
UYepuuka SITOJIbI BUIIIHEBO-KPACHBIN
Kanmna SITOJIbI KpacHBbIN
Manuna
Kny6nuka
Cmopoauna

Mladpan TIECTUKH LIBETOB JKEIThIN
MansBa L(BETBI KpacHO-(pHOJIETOBBIH
Bumns IIJIOABI BUIITHEBLINA

Psibuna uepHoruiogHas

Cgexiia KOPHETJIO bl KpacHbIN

Huxopnii KOPHEBHILE KPEMOBBIN

Yait JIUCT JKEJTBIM, KOPUIHEBBIM, KPACHBIN
MopxkoBb Kopremnoast OPAaHKEBBIN

JIumon Lenpa nmona JKENTBIN

[IpuponHble KpacuTenu, B OTINYUE OT UCKYCCTBEHHBIX, SIBIIIFOTCS SKOJOTMYECKH YHCTBIMH, TaK Kak
JUISL BX TIOJyYEHHsI MOXKHO HCIIOJIb30BATh HATYpPAJIbHBIE MPOAYKTHI. DTH KPACUTEIN MOYKHO IMOITYYUTh
B JIOMAIIIHUX YCJIOBUSX, OHU MPOCTHI B OOpaIeHUH.

8. OnbIT «IlosrydyeHue xJa0podpuriay

Xmopousim — 3TO MUTMEHT, KOTOPBIN MPUIACT JUCTHSIM PAaCTeHUM 3€TEHBIN 1BET. XJIOPOQHILT
ofecrieunBaeT pacTeHUsM Ipoiecc GOTOCHHTE3a, MPOIecC TPU KOTOPOM C IOMOIIbIO COJTHEYHOTO
CBETa B PACTEHHUU MPOUCXOMAAT PA3IUYHbIE XUMHUYECKHE PEaKIHH, B TOM YHUCIE IpPEBpaIICHUS
VIJEKUCIOTO0 Ta3a M3 OKPYKAaoLIero BO3AyXa B pa3IU4Hble OpPraHUYECKHEe BeIecTBa
HEOOXO0IUMBbIE I KU3HEACSITEIbHOCTU pacTeHus. FIMeHHo B pe3ynbTaTe mpoiecca (poTtocunTesa
PacTeHHUsI BBIICIAIOT KUCIOPO, HACKIIIAs UM BO3/IyX KOTOPBHIM MBI JIBIIIUM !

[Tonyuenue xjaopoduiia T0CTATOYHO MPOCTON MPOLIECC, KOTOPBI moj cuity JrobomMy. s storo
HaM MOHAN00ATCs JI0ObIe CBEXUE 3€IEHBIE JIUCThS, OOJbIIE BCErO XJIOPO(MUIUIa CONEPKUTCS B
HINUHATe, KpanuBe, OPOKKOJIN 1 OpPIOCCETBCKOM KamycTe, HO HaM MOJOUIYT JIt00bIe.

HemHuoro usmenbuaeM NpPUTOTOBJICHHYIO 3€J€Hb, IOMEIIAeM B TOJICTOCTEHHBIN cocyn (JTydiie
CTEKJISIHHBIN, HO MOJIOMIET U 3MaJupOBaHHAsl KacTPIOJs) U 3aJlMBaeM HEOOJBIINM KOJIMYECTBOM
BOJTHO-CIIUPTOBOTO PacTBOpA (ISl MPOCTOTHI MOYKHO HCIIOJIB30BATh BOJAKY).

[locne »TOro momemiaeM CTEKISIHHBIA COCyl C UWHTpPEAMEHTaMU B BOjAsHyI0 Oanmo. Yepes
HEKOTOpOE BpeMSs KUAKOCTh HAuHET 3eJIeHeTh — 3TO BhlAensercs xnopodu. [locne Toro kak
MOJIyueHUE XJIOpPOQHIIa 3aKOHUYEHO, OCTOPO’KHO BBITAIIUTE JHUCThbS. OHM 00ECUBETUIINCH, T.C.
BECh MUIMEHT, MPHUAAIONIIUNA OKPACKY JHCThSIM, BbIAETUICS. XJIOpOGUIT OYEeHb HEYCTOWUYMB Ha
CBETY U BO3JyXE U Uyepe3 HEKOTOPOE BpeMs MPHOOpETET TPsA3HO-3€IEHDIH 1IBET.

Ipunooicenue 4
1. IIpakTnueckasi padora «OnpeaejieHne ;KeCTKOCTH BOJbI ¢ IOMOIIBIO PACTBOPA
CHHTETHYECKUX MOIOLIUX CPEACTB
[{enb pabGOTBI: ONPENENUTh KECTKOCTh BObI, B3STOM M3 pa3HBIX HCTOYHHKOB, C TOMOIIBIO
pacTBOpa CUHTETUYECKUX MOOIIUX CPEICTB.
OOGopyioBaHHE M PEAKTUBBI: KOJIOBI, MUNETKA, PACTBOP CUHTETUYECKUX MOIOIIUX CPEJICTB,
poObI BOJIbI, MEPHBII CTaKaHUHK.
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Kéctkas BoAa MO BKYCOBBIM MapaMmeTpaM 3HAUUTEIBHO YCTYIAET MapaMerpaM MSTKON
BOJIbL. UTO OBI B 3TOM yOSAHUTCS, MOKHOIIPEITIOKUTHIIPOACTYCTUPOBATH 00PA3IIBI BOJIBI.
Jyist Toro uto ObI MOHATH, TI€ caMasi MATKasl BOJA HY)KHO B KaXIIYIO TPOOHPKY KaIHYTh
KallIl0 pacTBOpa CHUHTETUYECKUX MOIOMIUX CpeAcTB. Tak mIpojaoipkaTh IMOKa IEeHa He
3armoJaHAT BCIO KonOy. Camast Msirkast Boja OyleT MeHUThCS OT MUHUMAJLHOTO KOJIMYECTBA
Karied pacTBopa. ITO MPOUCXOAUT, MOTOMY YTO JIaXK€ YMUCTasi MUThEBAsk BOJA COJCPKUT
MHOTO COJIEH, B 0OCOOEHHOCTH COJIEM TaKUX METAJUIOB, KaK MarHuil U Kaneluil. HekoTopsie
W3 ITUX COJIEd HE PacTBOPSAIOTCA B BOJE, a OCTAlOTCS B HEW B BUAE npumeceil. B Boxe,
COZEpKaIIed MHOTO COJIEd — Takasl BOJa HAa3bIBAECTCS KECTKOM — MOIOILIHME CPEACTBA III0OXO
MeHsTcsi. BMeCTo 3TOro oHM BCTYMAIOT B PEAKITUIO C COJIIMH M 00pa3yloT 0Ca0K, KOTOPHIN
3HAQYUTEJILHO CHUKAET Ka4eCTBO MBUIKOCTH MOIOIIIUX CPEJICTB.

X011 paboThl:

1. B xax/1yt0 K0JIOy HAJIUTh paBHOE KOJMYECTBO 00pa3LIOB.

2. B kaxayro koy0y KamaTh ¢ TOMOIIBIO MUTETKH 10 OJHOW Karuie MBIJILHOTO pacTBopa, 1
KaKJIbIM pa3 BCTpSAXUBAJ €€ TpU pasa.

3. Eciii meHa nosiBisiiach, J00aBUTH €IIE OJIHY KAIlTI0 pacTBOPA MBUIBHBIX CHHTETUYECKUX
cpencts. [IpogomxaTs 3Ty onepaiuio, MoKa MeHa He 3aroJIHUT BCIO KOJIOY.

4. Tlocne sroro3amucaTh YHCJIO Karellb PacTBOpa CHUHTETUYECKUX MOIOIIUX CPEICTB,
MOHAaAOOMBIINXCS [JIA 3alIOJTHEHUS BCEH KOMOBI IS KaXKI0H KOJIOBI.

5. 3aTem, MOKHO TIOCTPOUTH AUArpaMMy C pe3ybTaTaMU MCCIEIOBAHUS.

Nmeem rpaduk 3aBUCHMOCTH BBICOTHI TI€HBI OT KOJIMYECTBA Karellb WCCIETyeMBbIX
HCTOYHUKOB BOJBI.

BEIBOIBL:

1. TlpoBeneHo cpaBHEHHE KadyecTBa BOJBI W3 pPa3HbIX HMCTOYHHUKOB PacTBOPOM
CUHTETHYECKUX MOIOIUX cpeAcTB. [IpoBenena nerycraius Bobl U3 Pa3HBIX UCTOYHUKOB.
2.0mnpeneneHa KECTKOCTh BOABI C TTIOMOIIBIO PacTBOpPAa CHHTETUYECKUX MOIOIIUX CPEJCTB.
[ToarBepanyioch, 4TO KECTKas BOJA 3HAYMTEIBHO YCTYIAET MO BKYCOBBIM IapameTpam
MSTKOM BOJEL.

OnbiT «Kak y1ajauTh NATHA»

Knaccudukanus msreH. Bee nmaTHa yelIoBHO MOYKHO Pa3IeUTh HA TPU TPYIIIBL:

- OT BEILECTB, PAaCTBOPHMBIX B BOJIe (caxapa, mMena, Kode, das, CoKa, CHIMKATHOTO WU
CTOJISIPHOTO KJIeS U JIp.);

- OT BEIECTB, PACTBOPHMBIX B OPTraHUYECKHUX PACTBOPUTENSAX THUIA OCH3MHA, STHUIIOBOTO
CIUpPTa, alleTOHA. DTO XUPOBBIC MATHA: OT MAIIMHHOTO Macja, MaclISTHBIX Kpacok, Kpema,
YKUPHOTO coyca, MallOHe3a;

- OT BEIIECTB, IJIOXO PAaCTBOPUMBIX U B BOJIC, 1 B OPraHUYECKUX PACTBOPHUTEINAX. |aKue
MATHA TOJYYaloTCd OT MOJOKA, siilla, KPOBH, MOYH, T.€. BCErO TOrO, YTO COJAEPKUT
OEeJIKOBBIE BEIECTBA.

Kaxnpiii Bun msareH TpeOyeT cBoero crocoba yaaneHus, Mpu4YeM JUisi MHOTHUX W3 HUX
MPUXOIUTCS COYETATh Pa3JIMYHbIC BAPUAHTHI YHCTKH.

1. XKupoBsle nsiTHA.

OmnpiT Ne 1. YianeHue cBEKEro IsATHA OT JKHpa.

Jns  ynaneHus OSKUPOBBIX TSATEH TMOAXOIAT OpraHUYecKHe pacTBOPUTENH: OEH3HH,
CKUTIUIAP, AUITUIOBBIN 3up.

MBI ucnaykaidu HECKOJIbKO KYCOYKOB TKaHU pPACTUTEIbHBIM MAacjiOM. 3achllalu
KpaxMajoMm, MyKo#l, mopomkoMm Mena. C o0eux CTOpPOH MOKPbUIM TKaHb Oymaroi u
MNpOrJaiiIid TEIUIBIM YTIOTOM. 3aTeM IMOJOXKWIM Tpy3 M ocraBwid. Yepe3 aBa wyaca
OYMCTHJIM IIETKON HaHECEHHBIE MOPOILIKH, MOTJIOTUBLINE KHP.

BriBoa: ymauHee Bcero MOTJIONMIAET CBEXHM KUP Kpaxmall, T.K. €r0 YacTUIIbl MEHbLIE U
0oJiee MOPUCTHIC: MOBEPXHOCTh, YYACTBYIOIIAsl B TOTJIOIIEHUH MHOTOKPATHO OOJIbIIIE.
OmnpIT Ne 2. VianeHue 3acOXIIEro IMsITHa OT MacJITHOM KpacKH.

Ms1 HauuM Bellb, HA KOTOPOW MOCIIE PEMOHTA KBApPTHPHI OCTAIOCH MSATHO OT MAacisTHOU

KpacCKHu. Cmazanu Ba3CJINHOM, YTOOBI Pa3MATYUTL TIATHO. Bocnonp3oBanace Kammiiein u3
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ckumuaapa u kKaprodenpHOro kpaxmana. [IomoXKuiau pOBHBIM CIOE€M JaHHYIO CMECh U
OoCTaBWIM Ha 4 4Yaca, OTOM CMbUIM Kamuny Bojgo ¢ MbuioM. O uyyno! OT msTHa He
ocTajoch u cnenal

2.PacTuTenbHbIC MSATHA

Omnpit Ne 3. VyianeHue CBeXEro NsaTHA OT 00JICHUXH.

Ncnaukamu OGenyto canderky cokom obOnenuxu. HaMbumimm XO3SHCTBEHHBIM MBLUIOM U
NpOKUNATHIN. [I9THO Hcyesno.

OmnpIT No 4. VnaneHue 3acTapesnoro msaTHa OT Yasi.

[MpokunsaTamm  w3genue ¢ nepokcuaoM Bojopoaa. (H202). Jlns 3toro Tabnerky
TUAPONUPUTA PACTBOPUIIN B CTakaHe BOJbI. [I9THO ncyesno.

OmnbiT No 5. VyaneHue nstTHa OT TPaBBL.

Ncnaukamm Oenmyro canderky TpaBoil. 3areM BBIBEIM C IOMOIIBIO CHOUPTA. 3EICHBIN
KpacUTeIb, COACPKAIINICS B PACTCHHUIX, XOPOIIIO PACTBOPSIETCS B CIIUPTE.

3.IlaTHa p>xaBuuHBI U Hoja

OmnpiT No 6. Y yianeHue nsiTHA OT PKABYUHBI.

Tkanb Ha OAaHHOM TIOJIOTEHIIE, MPU BHIBEIIMBAHUU B JIETHEE BPEMs Ha T'BO3/lb, MOKPHIJIOCH
pxaBUMHON.J[JI yaneHus: TaHHOTO TSITHA MBI UCTIOJIb30BAIM YKCYCHYIO KHCIOTY. MOXXHO
HCIIOJIb30BaTh JIUMOHHYIO U IIIaBEJIEBYIO.

BriBoa: crmoco0® moAXoAuT ISl 3aCTapelibiX W CBEXHUX MATEH, OJHAKO OH HEMPHEMIIEM K
TKaHSIM, OKpacka KOTOPBIX MIOPTUTCS OT KUCIIOT.

OmnbiT Ne 7. YV panenue ndarHa ot Wona.

Ha 6enyro canderky HaHecnu nsaTHO Woaa. [laHHOE MATHO MPOMUTAIN BOJHBIM PAaCTBOPOM
runocynaspurta (THocynbdara) HaTpus (1 waiiHas noxka Ha crakaH Bojbl). [Ipombuin
canperky Bomoi. Ot HeoxuaanHocTH noanpeirHyu! Canderka cusier 6enusnoit! Ipyroe
MATHO OT Hojga mponuTtanu cyinb@uroM Hatpus. PesynbraT oauHakoB. JleWicTBue
thocynb(dara u cyabuTa HATpHS CBSI3aHO C OOpa30BaHMEM OECIBETHBIX W XOPOIIO
pPacTBOPUMBIX B BOJIE MOJAHU/1a HATPHUS U M0IOBOJAOPO/IA B PE3YNIbTATE PEAKIIUH.

4.benkoBble NATHA

OmnpiT Ne 8. YaneHue KpoOBSHOIO MATHA C XJIOMYaTOOYMaKHOU TKaHHU.

Tkanb, cogepxallyio KpOBSHOE IISITHO, MPOCTUPAIU B XOJOJIHOW BOJE OOBIKHOBEHHBIM
X03s1iicTBEHHBIM MbLUIOM. [ITHO Hcyes3no, Ho mpoctynuia xenTu3Ha. OT He€ U30aBUIINCH C
nomo1bio 1%-Horo pactBopa nepokcua Bogoposa.lllepcTsHpie U MeNKOBble TKAHU — 3TO
TOXKE O€JIOK, IMOATOMY TakKOW cmoco0 i HUX He mnoaxomuT. Mx oOpabarpiBaroT
TJIMIEPUHOM U BOJOM.

5.1IsTHA OT YEPHUI U OT MACThI IAPUKOBOK PYUKH

OmnbiT Ne 9. YV anenue nsaTHa OT YEPHHMIL.

UepHuia coaepikar Kpacutenb (MMTMEHT) U pacTBOpuUTenb. benyio canderky umcnauxaiu
yepHuiamu. [lomecTunn Ha MATHO cMech U3 IIHLEpUHA U 3TUiIoBoro crupTa (1:1). IlsatHO
yIaiauiock Ha riazax. [Ipononockanu canderky B TEIUION Boje — cUsIieT OeNn3HOM!

OmnpiT Ne 10. YaneHue naTHa OT APUKOBON PYUKH.

CrennanbHO HauepTHIM Ha candeTke MapuKoBOM pyukoil. OOpaboTamu TamIIOHOM,
CMOYEHHBIM CMECBIO PaBHBIX 00BEMOB aleToHa W 3TwioBoro cnupra. O uyymo! IlsarHo
HCYE3JI0 MOMEHTAJIBHO!

3. OmnbIT «Kak y1aauTh HAKUINbY

Yamre Bcero sl KUMSYEHHUS] UCIONB3YyeTCs OOBIYHAS MPOTOYHAs BOJAA, KOTOpas COAEPIKHUT
JOCTaTOYHO MHOTO TMpuMeceil. BonplIyro WX YacTh COCTaBISAIOT Pa3HOOOpa3HbIE COJIH,
KOTOpBIE NIPU HAarpeBaHUU Pa3/EIsIOTCS Ha YIJIEKUCIBIM ra3 M TBEPJbIil HaTPUEBBIN OCAJIOK,
KOTOPBI OCTaeTCsl Ha CTeHKax Mmocy/sl. [Ipu 3ToM OH He cMBIBaeTCs OOBIYHOM BOJION U MMeEeT
CBOWMCTBO HAakaryMBaTbcs. Takodl HanmeT BpeauT BalleMy YalHHUKY: OH YXYAIIAeT
TEIUIONPOBOJHOCTh, & 3HAYWUT, HA HArpeB NpPUIETCS MOTPATUTh OOJbIIe BpeMeHU. Taxxke
HaKUIb - NOTEHIMAIbHBIA Bpea Ui 30pOBbs. Tak Kak HaJET COCTOUT M3 OCaJIKOB COJIH,
HEPACTBOPUMBIX METAJJIOB M Pa3HOOOPA3HBIX BPEIHBIX MPUMECEH, BKIIOYAIOMIHNX B ceOs H
XJIOp, TOMAJAIOIIUNA B OpPraHU3M OCaJ0K MOXET CINOCOOCTBOBATH PAa3BUTHIO Pa3IHMUHBIX
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6one3neir. CMechb MOXKET CIPOBOILMPOBATH aPTPUT, MOJATPY, OCTEOXOHAPO3, KAMHU B MOYKaX
WM TOKCUKOJIOIMYECKOEe OTpaBiieHue. VIMEHHO MOATOMY YMCTUTh YaHUK OT HaJleTa HYKHO
PETYISIpHO.

Croco6 1: OuuCTHTh YalHWK JIUMOHHOW KHUCIOTOW (nuMoHoMm). IIpomemypa He o0co60
CJIOXHasl: 3al0JHUTE YalHUK Ha JIB€ TPETH BOJOW U 00aBbTE JIMMOHHYIO KUCIOTY. [lopomok
CIIEAYET ChINATh U3 pacyeTa OJHa CTOJIOBAas JIOXKKA Ha KaXbIH JIUTP BOJABL. 3aTEM BKIIIOUUTE
YallHUK W JIOKIUTECh OCThIBaHUs Bojbl. CieiiTe Boly, KOrja OHa OCTBIHET O KOMHAaTHOM
TEMIEPATyphl. 3aTeM MPOTPUTE YalHUK Msrkod ryokoi. Ilpm HeoOxoaumocTu mpoueaypy
MO>KHO HIOBTOPSITH JIBa-TPU pa3a MoJps/Jl, IOKa HAKUIIb [TOJHOCTbIO HE YHJIET.

Crnoco6 2: Yuctum yaiiHuK ykcycoM.HeoOxommumo 3anute 4ailHUK Ha aBe TpeTH. JloOGaBbTe
YKCYC, IPUMEPHO IOJICTAKaHA Ha JINTP. 3aKUISATUTE BOAY U OCTaBbTE Ha OJUH 4ac OCTHIBATb.
3areM mpocTto cieire. Msarkoil ryOkoil mpoTpute BbeBLIMECS ISTHA — OHMU oTouayT. [locie
OYHUCTKH HEOOXOUMO JIBA-TPH pa3a MPOKUIIATUTh YAWHUK C TIPOCTOM BOJIOM.

Crnoco6 3: YnctrM 4YalHUK c0j0U.B moioBMHY 4aifHMKa BOJBI H00aBbTE OIHY CTOJOBYIO
JOXKY coabl (He Oompiie!). [l oObIYHOTO 4YalHWKA CTOUT MPOKHUIISATUTH BOAY B TEUCHUU
nostyyaca. J{ist aeKTpruueckoro HeoOX0 MO HECKOJIBKO pa3 BKIIIOYATh PEKUM KHUITSTUCHHUSL.
Croco0 4: Kak ounctuth yaiinuk Kosoii, Crpaitrom ninu @antoii? Kak HU cTpaHHO, OJTHAKO
3TOT METOJ| BIIOJIHE HMEET IpaBO Ha CYIIECTBOBAHME. 3alOJHUTE YaWHUK HarOJOBUHY
HanuTKOoM U BKIouuTe. OcTraBbTe €ro MUHYT Ha 20 mocie TOro, Kak UAKOCTb 3aKUIIUT.
Crneiite ee W mMpoMOWTE €ro 4ucton Boaou. Koma — HE TOJIBKO HAMUTOK, HO U OTJIIMYHOE
YHUCTSIIEE CPEJCTBO. DTO 3BYUUT HEBEPOATHO, HO TAKUM CIIOCOOOM MOXHO OYHCTUTH Jaxe
CTapyl0 HaKuIIb.

Cnoco6 5: Kak ouyncTuTh YaliHMK SIOJIOYHBIMH OYKMCTKaMH. Pa0oTaeT OH HE BCEraa: €CiIn
HaKWIb CTapas, TaKUM CIOCOOOM U30aBUTCS OT Hee HE MOJIYy4YuTCi. A BOT C TOJBKO
MOSIBUBLIMMCSI HaJleToM crnoco0 paboTaer uiaeanbHo. Kpome Toro, oH cuutaercs OAHUM U3
caMbIX magAmux [IpocTo MpokunsATUTE ABE rOPCTU S0JOUYHON KOXKYpHI B MOJIOBUHE YallHUKA
BOJibI B TeueHnu 20 MUHYT. 3aTeM OCTaBbTE NMPUOOP Ha JBa 4yaca. [locime 3Toro MOXKHO CIUTH
YKUJKOCTh U IPOTEPETh YAHHUK U3HYTPH MATKOH caipeTKoil.

Crioco6 6: XuMUYeCKHe CpecTBa JUlsl YAAJICHHS HAKWNW.AHTHUHAKWTIAH, 30JyIika, bieck...
BapuanToB MHOXecCTBO, Ha JI0OOH BKyC M Koulenek. PekomMeHIyeM BHHMATElbHO M3yd4aTb
COCTaB: HEKOTOPBIE IIPENaparsl HE CTOUT IPUMEHATh, TaK KaK OHM MOT'YT OKa3aTh arpeCCUBHOE
BO3JICHICTBUE HA NOKPBITUE YaHUKA WM K€ IIPUYMHUTD BPE]] BallleMy 310POBBIO.

4. OnpIT «ACOpPOLUSI 3a1aX0B)
C (GU3MKO-XUMHYECKUM SIBIICHHEM, O KOTOPOM ceiidac MoWaeT pedb, 3HAKOM, HaBEPHOE,
KaXJIbIi, XOTsI, MOXET OBbITh, HE BCE 3HAIOT, YTO OHO Ha3bIBaeTcs ancopOiueit. Habmogamu
BBl €€ HEOJHOKpaTHO. Kak TONBKO BbI ca)kaeTe YepHUIIBHYIO KISIKCY Ha Oymary WiH, 4To
ropa3io Xyxe, Ha OJCXKIy, TaK Cpa3dy M 3HAKOMHTECh C 3TUM sBieHueM. Korma
MOBEPXHOCTh OJHOTO BeliecTBa (Oymard, TKaHH M T. JI.) TOTJIONMIAET YACTHIIBI JPYroro
BelllecTBa (YUSPHWIT U MPOY.), 3TO U €CTh aJCOPOIIHS.
Ouenpb xopomuii ancopoeHT — yromb. [Ipudem He KaMEHHBIN, a JPEBECHBIN, U HE TPOCTO
JIPEBECHBIN, & aKTUBHBIN (aKTUBUPOBaHHKIN). Takoil yrojb MpoaarT B anTekax, 0ObIYHO B
BuJie TabneTok. C HEro U Ha4HEM OTIBITHI IO aJICOPOLIUU.
Omnpit Ne 1. [TpuroToBbTe OlIeHBINA PACTBOP YEPHHII JHOOOTO 1IBETA U HAJIEWUTE B MIPOOHUPKY,
HO He JoBepxy. [lonoxure B mpoOupky TabiaeTKy aKTUBHOTO YIJIs, JIYUIlle PACTOTYEHHOTO,
3aKpOMTE MalblieM U BCTPSIXHUTE Kak cieayeT. PacTBop mocseTieeT Ha ria3ax. [lomensiite
pacTBOp Ha KaKOM-TMOO IPYroi, HO TOXKE OKpalleHHbI — IMyCTh 3TO OyAeT pa3baBieHHas
ryaib UIM akBapenb. DPPeKT okaxeTcs TaKuM ke. AJCOPOEHTHI CIIOCOOHBI MOTJIOMIAThH
BEII[ECTBA HE TOJIBKO U3 PACTBOPOB.
OmnpiT Ne 2. Bo3pMuTe MOJUTHTPOBYIO CTEKISHHYIO OaHKY M KaITHUTE Ha JTHO OJHY KarlTio
OJICKOJIOHA WJIHM JTIO0O0r0 Jpyroro maxydero emiecTBa. OOxBaTute OaHKy NAIOHAMH U
MOAEPKUTE €€ TaK C MOJIMHUHYTHI, YTOOBI HEMHOTO HArpeTh Maxy4yko >KUIKOCTh — TOTJa
oHa OymeT ObICTpee HUCHapsSTbCs W CHUIbHEE MaxXHyTh. Temneph MOJOXKUTE B CKISIHKY

HEMHOI'O aKTUBHOTO YI'JIA, SaKPOﬁTC €€ IJIOTHO KprIJ.IKOfI 1 OCTAaBbTC Ha HCCKOJIbBKO MUHYT.
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CHuUMHTE KpBIIIKY ¥ BHOBb HalpaBbTe BO3/AYyX K ceOe B3MaxaMmH JIaJjoHu. 3anax ucye3. OH
HOIJIOTMIICS aJICOPOCHTOM, HIIM, TOYHEE, MOTJIOTHIIUCH MOJIEKYNbI JIETY4ero BEIIECTBa,
KOTOPO€ Bbl IOMECTUJIH B OAHKY.

He o6s13aTenbHO Opath Uit 3TUX OMBITOB aKTHBHBIN yroyib. ECTh MHOTO Ipyrux BEIIECTB,
KOTOpblE€ MOTYT CIYXHUTh ajacopOeHTamu: Ty, cyxas pa3smojoTas IJIMHA, Mell,
npoMokarenbHas Oymara. B TOM uucie W HEKOTOpbIE NHIIEBBIE MPOAYKTHI — BBI,
HaBEpPHOE, 3HAETE, KaK JIETKO XJEeO BIUTHIBAET NMOCTOPOHHUE 3amaxu. OueHb XOpolui
aJIcCOpOCHT — BO3AYLIHAS KYKYpYy3a, I KyKYPY3HBIE MMaJTOYKH, CTOJb JTFOOUMbIE MHOTUMH
U3 Hac.

Onpir Ne 3. IIpenpiayiuii ONbIT ¢ MaXy4YUMHU BEIIECTBAMU MOBTOPUTE B INPUCYTCTBUU
KYKYpPY3HBIX NAJOYE€K — M 3alax COBEpIICHHO Hcue3HeT. KoHeuHo, mocie ombiTa eCTh
MAJIOYKH yXKE€ HEJIb3sl.

OnpiT No 4. 3anoyiHUTE YIJIEKUCIBIM Ta30M JIB€ MPOOUPKH, TMPHUYEM B OJHY TOJIOKHUTE
KYKypy3Hbl€ NaJIOYKM M BCTPSIXHHUTE HECKOJBKO pa3. /Jlamee mnpoxaenanTe OmbIT ¢
M3BECTKOBOW BOJIOM (MOXHO NPOCTO «HAJIUBATh» B HEE ra3 U3 MPOOUPOK — OH TsKelee
BO3ayxa). byaer nu pasHuna B moBeaeHMH H3BeCTKOBOM Boabl? Jla, Oymer. JKuakocTh
CTaHET MYTHOM TOJBKO B TOM CTaKaHe, B KOTOpPBIH «BBUIMJIW» Ta3, He 00pabOTaHHBIN
agcopOeHTOM. A M3 Ipyrod mpoOHpKH, TOH, rie ObLIM KyKypy3HbIE MaJOYKH, TUOKCHIA
yriepoja He U3BJIeUb: €ro MOTJIOTUIT aICOPOEHT.

OnbIT «BhIpamuBanue KPUCTALIA»
Kak BBIpaCTHTh KPHCTAIUT U3 IIMHKOBOTO KYIIopoca
PactBopuMocTs OONBIIMHCTBA cOJ€M 3aBUCHUT OT Temmeparypel. [lpu oxnaxaeHun
pacTBopa, HaCBHIIIEHHOTO MPHU BBICOKOI TeMIepaType, U3 HEro BbINAAal0T KPUCTAIUIBI COJIH.
B 3aBucumocTu 0T cocTaBa, BEIECTBO MOKET BBIIENIATHCS B BUI€ OE3BOIHOM COJH.
Lens pabGotel — cdopMupoBaTh y IIKOJIBHUKOB MPEJICTaBICHUE O 3aBHUCUMOCTH
pacTBOPUMOCTH OT TeMIepaTypbl M O KpUCTAIM3allMd BeEIlIeCcTBa M3 pacTBoOpa.
O6opynoBanue: 1U(POBON MUKPOCKOI; MPEAMETHOE CTEKJIO; TPOOUpPKa; JAepKaTeab IS
MPOOUPKH; MUIETKA; CIIUPTOBKA.
Marepuainbl 1 peakTuBbl: cyabdar nuaka ZnSO4 - 7TH20 .
WHcTpyKius K BBIIOJIHEHUIO:
1. B npo6upky Hanelte Boay (Ha 1—2 cM 10 BBICOTE).
2. MemjieHHO MpH MepeMelIBaHuM 100aBIsAiTe Cynb(aT HUHKA 0 TeX MOp, MOKa OH He
MepecTaHeT PacTBOPSTHCS.
3. IIpoOupky c pacTBOpoM cyinbdara IUHKA HarpeidTe [0 IOJHOTO PaCcTBOPEHHUS
KpHUCTAIIJIOB cyNb(]ara UHKA.
4. Taxxe akKypaTHO HarpeuTe MpeIMEeTHOE CTEKJIO, MPOHOCS €ro HECKOJbKO pa3 depes
riams.
5. Korpa cynbdaT MHKa pacTBOPHUTCS, HAHECUTE KAIUII0 PacTBOpa Ha TEMJIOE MPEeAMETHOE
CTEKJIO U TIOMECTUTE CTEKJIO MO MUKPOCKOTI.
6. Ilpu oxmaxaeHUd pacTBOpa M3 HErO0 BBIICISIOTCS KpPAacCUBbIE  KPUCTAILIBI
KpUCTaIJIOTUApaTa cynb(ara UHKA — IIMHKOBOTO KyIopoca.
Kak BeIpacTUTh KpHCTAJI U3 caxapa
J151s Toro uTOOBI BRIPACTUTH KPUCTAILT U3 caxapa HaMm Oy/eT HYXKHO:

2 cTakaHa BOJBI;

5 cTakaHOB caxapHOTO MeCKa;

JICPEBSIHHBIE TITAXKKH;

Oymara;

HeOO0JIbIIas KaCTPIOJIbKA,;

HECKOJIBKO MPO3PAaYHBIX CTAKAHOB.
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[Iporiecc M3roTOBICHUSI KPUCTAJUIa HAYMHACTCS C U3TOTOBJICHMS caxapHOro cupoma. J{is
sToro O6epem 1/4 crakana BOJABI M JIBE JOXKKH caxapa. CMelmuBaeM, IOBOJUM Ha OTHE JIO
MoJIydeHus1 cuporna. MakaeM JepeBSHHYI0 IIMaXKy B CHpPOIl M HEMHOTO OOcChImaeM
caxapoMm. Uem paBHOMEpHEW MPOWM30UIET OOCHINKA IIMAXKHA, TEM HIcalbHEH U KpacuBen
BhliieT kpucrami. [lomoOHeIM oOpa3zom aenaeM TpedyeMoe KOJIMYECTBO 3arOTOBOK H
OCTaBJIsIeM UX J0 TOJHOTO BBICBIXaHUS, HAIPUMEDP, Ha HOYb.
[Ipouno HEKOTOpOE BpeMs, HAalllU IINAaXKKH [IPOCOXJIM U TEIIEPh Mbl MOKEM IIEPEXOJIUTH K C
clenyrome 4acTu ombiTa. B KacTproiio HanmmBaeM 2 cTakaHa BOJABI M BBICHIaeM 2,5
cTakaHa caxapa. Ha He0OJbIIOM OTHE, TOCTOSTHHO ITOMEIINBAs, IPEBpaIllaeM Hally CMECh B
caxapuelii cupor. IlomemuBanue TpeOyeTcs NPOBOIUTH TIIATENIHHO, 1O IIOJIHOTO
pactBopenus caxapa! JloOaBisem ocTaBiivecs 2,5 cTakaHa caxapa U TakXKe, JI0 MOJHOTO
pacTBopeHus, BapuM cupor. [locie 3Toro, ocraBisseM CHUPON HEMHOTO OCTBITh, Ha 3TO
norpedyercst  mpubmmsutensHo  15-20  MuHYT.  OTHM  BpeMEHEM  IPOJIOJDKAaeM
MIPUTOTOBJIEHUE 3aroTOBOK M3 IIMAXEK, OCHOBBI JUIsl Hamero Oyayliero Kpucrasia.
Hapesaem kpyxku Oymarn uyTh OoJbllle JUaMeTpa HAIIMX CTAKaHOB M IPOTHIKAEM
Najgo0yKaMu MOJIydyUBLINECS KPYKKHU. [ 1aBHOE, yTOOBI OyMara IioTHO 3apUKCHUpoBaIach Ha
mmnaxke. bymara OyneT siBIsTbCS iepiKaTeneM U KPBIILKON JJIs CTaKaHa.
OcThIBIINH, HO €lle ropsgyuil CUpON pa3iuMBaeM Io cTakaHaMm. Ha stom srtame B cupon
MOXXHO J100aBUTh HEMHOTO MHUIIEBOTO KpPAcUTENs, TOrJa KPUCTAUI B UTOrE MOJIyYHUTCS
uBeTHbIM. OrmyckaeM B CTakaH Hally 3aroToBKy (HaJOYKy € KpYXKOoM Oymaru) u
OCTaBJIIEM B MOKOE JI0 CO3pEeBaHMs KpucTamia. BakHO Mpu 3TOM He KacaTbcs CTEHOK U
nHa! Hy, u To e caMoe poienbIBaeéM O BCEMH OCTaBIIMMHUCS 3arOTOBKaMHU.
Jlisa BbIpallluBaHUs KpUCTaylia mnoTpedyercs NpUOIM3uTenbHO Heaens. Kaxapiil aeHb
KpUCTAJIJI yBETUYMBAETCS M TNPUOOpETaeT CBOIO HHIMBUAyalbHYIO (opmy. HexoTopsie
KpUCTAJIJIBI pacTyT ObICTpee, HEKOTOpble MeEJIEHHee, HO OCHOBHAs Macca BBI3PEBAeT
UMEHHO 3a 7 qHEH.
Kak BBIpacTUTh KPUCTAIII U3 COJIU
Ham motpebyrores:

qucTas BOJa;

KaCTpIOJIS;

2 CTEKJIAHHBIX OaHKU,

MIOBAPEHHAs COJIb;

KpernKasi HUTKa.
HarpeBaem B kacTproie BOJYy, HMEHHO CHJIbHO HarpeBaeM, a He JOBOJUM [0 KUIIEHUs, B
KUIIATKE OSKCIIEPUMEHT He mogydurcs. llocne HarpeBa BOJIbI NOHEMHOTY HauyWHAeM
HachllaTh B HEE COJb, IIOCTOSIHHO MOMEUIMBAsl 10 MOJIHOTO PAcTBOPEHMs MOPLMU COJIH.
ITocne 3Toro nobasisieM elie coJib, IOMEINBaeM 10 pacTBopeHus. M tak 10 Tex nop, noka
COJIb HE IepecTaHeT pacTBOpAThCs. llepenuBaeM NOJIy4EHHBIH HACBHIIIEHHBIM COJSAHOM
pacTBOp B 0aHKY U J1a€M XOPOIIEHBKO OTCTOATHCS B Te€UEHUHU cyToK. Ha ciemyromuii neHp
MBbl YBUJUM B OaHKE MHOKECTBO MEJKHX KPUCTAJUIMKOB oceBlIei conu. Beibupaem camblit
KpacuBbIi U OOJIBIION U3 HUX, aKKypaTHO JOCTAaeM U IMPUBS3bIBAEM Ha HUTKY. TIIaTenabHO
NepeIuBaeM PacTBOP B MYCTYIO OaHKY, Cilelsd 3a T€M, YTOObl OCEBILNE KPUCTAJUIMKU He
[OTMAAM B HOBBIM cocyl. 3aTeM KpHUCTaUl Ha HUTKE OIyCKaeM B OT(UIBTPOBAHHBIN
COJITHOM pacTBOp M 3amacaeMcsi TeprneHueMm. Yepe3 2-3 1HsS Bbl 3aMETUTE YBEIHUEHHE
KpHUCTaa, 3TOT pocT OyAeT MpoJoKaThCs KaKoe-TO BpeMsl 10 OKOoH4aHus pocta. [locie
TOTO KaK BBl 3aMETUTE, YTO KPUCTAJUI MepecTai YBEIMYUBATHCS MOKHO JINOO 3aKOHYMTH
9KCIEPUMEHT €CJHM Bbl JOBOJBHBI PE3YyJIbTAaTOM, JUOO MPUTOTOBUTH €€ HACBHIIEHHOTO
COJITHOTO PAacTBOpPA, TaKXKe KaK Mbl IIPOAEIAIHN 3TO BBIIIE, U OMYCTUTh Ty/Ja HAlll KPHUCTAIL.
Kcratu, eciu 4acTo MEHATh pacTBOP COJIM, TO POCT KpUCTallIa OyAET MPOXOUTh ObICTpEe.
OueHp BaXXHO HE OXJIQXKJATh CIIEIHAIbHO PacTBOpP M HE B30ANTHIBATH €0, B 3TOM Cllydae
MOJIy4aloTCsl KPUCTaIbl HecoBeplneHHOU (opmbl. Takke HE CTOMT JOOABIATH HUKAKUeE
KpacuTeNu, KpUCTAIIII HE OKPACHUTCS, a SKCIIEPUMEHT OyieT 3aryOIieH.
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Ipunoscenue 5
1. Onbit «Ilory4eHHe HCKYCCTBEHHOI0 Me1ay

HanuBator B npobupky mwim crakan 10-20 mut ciaboro caxapHOro pacTBopa M JOOABIISIOT HECKOIBKO
Karenb pa30aBIeHHON COSIHOM KHCHOThL. Ilocie 3Toro HarpeBaroT pacTBOp Ha KHUIISIIEH BOJSHOMN
6ane 10-15 MuHYyT, 3aTeM HEUTPaTU3YIOT KUCIOTY PAaCTBOPOM MHUTHEBOM COABI 10 IMpPEKpaIICHHUs
BBIJICJICHUS MTy3bIPHKOB YIJIEKUCIIOTO Ta3a, JAIOT JKUIKOCTH OTCTOSATHCS M MPOOYIOT ee Ha BKYC: OHA
IIOKaXXETCSI MEHEE CJIaJKOM, YeéM MCXOJHbIN caxapHblii cupon. OCTOPOKHO BBIIIAPUBAIOT PAaCTBOP
MHBEPTHOI'O caxapa, MOJy4aloT T'YCTOM CUpPOIN, OTIMYAIOIIMICS OT MeJla OTCYTCTBUEM 3amnaxa. Eciu
N00aBUTh K MHBEPTHOMY Caxapy HEMHOI'O HaTypajJbHOTO MeZa, TO TOJYYUTCS MCKYCCTBEHHBIH MeE],
MIPaKTUYECKU HE OTIMYAIOIIUNICSA OT MYETUHOTO.

2. Keiic 4. «Onpenesnenne caxapa B oBomax u ppykrax»

['1r0K03a — OCHOBHOM MCTOYHHUK JHEpPIruu B opraHusme. Kajmopuil oHa COEPKUT MEHBILE, YeEM
KUpPBI, a ycBauBaeTcsl ObicTpee M MNpoayKTHUBHee. JIoasM (u3nueckoro Tpyaa M CHOPTCMEHaM
0COOEHHO BaKHO 3HATh, B KAKUX MPOAYKTaX COJIEPKUTCS III0K03a, YTOOBI IJIAHUPOBATh CBON PAIMOH.

Xumnueckas popmyna rimoko3sl COH1206, a npyroe Ha3zBaHue — BHHOTPAJHBIN caxap. DTOT
MOHOCaxapu/ SBJSETCS CaMbIM pacHpOCTPaHEHHBIM YIIIeBOJAOM. B cBOOOHOM BHE OHA BCTpeUYaeTcs
KaK OJIMTOCaxapy/l B TPOCTHUKOBOM M MOJIOYHOM Caxape WM KaK IOJINCAXapHJ B KA4eCTBE Kpaxmaia,
[JIMKOT€Ha, LEJUII0NI03bl U JeKCTpaHa. YToObl perynupoBaTh B CBOEM OpraHu3Me KOJUYECTBO
YIJIEBOJIOB, JOCTATOYHO 3HATh, B KAKMX IIPOJIYKTAX COJIEPIKUTCS TIIFOKO3a.

[TepBeiM TirOK03y moayunn A. M. Bytnepos B 1861 roay: Torna yuéHsie yKe 3HAIH, B KaKUX
MMEHHO NPOAYKTAX COIEPKHUTCS TIIFOKO3a, M NPEANOoJarajyd HajJu4yhe B HEM HEKOTOPBIX IOJIE3HBIX
cBoiicTB. Ceiluac IIIOKO3y MOJY4arOT MYTEM THAPOJN3a KYKYpPY3HOTO M KapTOQEIbHOTO Kpaxmaia
KkuciaotamMu. B mpupone ke rioko3za oOpasyercs B pe3ynbrare (OTOCHHTE3a B Pa3HBIX YaCTAX
pacteHus. B )nMBOM opraHu3Me OHa IOABEPraeTCsl CIOKHBIM MPEBPAIIEHUEM, B PE3YIbTAaTe KOTOPBIX
MoJy4aeTcsl AMOKCUJ yriepoJa W BoJa. JTa NpOCTeHIIas XUMHUYECKas pEeaklMs COMPOBOXKAACTCA
BBIJICJICHUEM DHEPTUH, KOTOPask U MO3BOJISET TEJIAM JIBUTaThCA.

biaronapst ToMy, 4TO IIHOKO3a JIETKO YCBAUBAETCSI OPraHU3MOM, €€ UCIIONb3YIOT B MEAUIIMHE B
KAaueCTBE CPEJICTBA, YKPEIUIAIOIIErO0 HMMYHHUTET. ['JIFOKO3a MOXET BXOAUTh B COCTAaB BEILECTB,
KOTOPBIE 3aMEHSIOT KPOBb M OKA3bIBAIOT YCIIOKAUBAIOIIEE JEHCTBUE MPU IIOKE.

Opnako HamboJsee MOMyJsipHa TIIOKO3a B KOHAUTEpCKOM nene. [Ipu e€ ydacTuu U3roTOBISIOT
MapMenaj, KapaMmellb, MPSHUKU U MHOTO€ JIPYroe.

B kakux npoaykrax NMUTaHUS COAEPHKUTCS IIFOKO3a, BaXXKHO 3HATh €LIE U MOTOMY, YTO OHA
ydacTByeT B mpolieccax OposkeHusi. Ilpu 3akBacke KamycThl, OTYpLIOB W MOJIOKA HAuWHAETCS
MOJIOYHOKHUCIIO€ OpOoXKEHHE, KOTOPOE MOKET UCIOPTUTH MPOAYKT. OHaKO OpOKEHHUE TIFOKO3bl MOKET
OBITh U MOJIE3HBIM MTPOLIECCOM, KaK, HallpUMep, MPU U3rOTOBJICHUH MHBA.

B kakux npoaykTax coIep KUTCs TIIH0K03a

CBo€ apyroe Ha3zBaHHMe — BHHOTPAJHBIM caxap — IVIKOKO3a IOJIydWsia M3-3a MPOJAYKTa, rje eé
OombIIe Bcero, — BUHOrpaaa. Kpome toro, exo Goratsi:

— BWILUHS U YEPEILHS;

— MAaJIMHA U 3eMJISIHHUKA;
— CIuBa;

~ apbys;

— 0OaHaHBbI;

— TBIKBAa;

— OenokoYaHHas KalycTa;
— MOPKOBb;

— KapTodes;

— 3CpHOBBIE U 3JIaKOBBIE.
— BCETO IIIOKO3BI.

IKCIEPUMEHT
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XUMUYECKUE METOIBI OIIPEICIICHHS CaXapoB: XUMUUECKUE METObI Pa3HOOOPA3HbI, OJIHAKO BCE
OHHM, KaK M OOJIBIIMHCTBO (PU3MKO-XMMHUYECKUX, OCHOBAHBI HA CIIOCOOHOCTH CaxapoB OKHUCIATHCS B
LIEJIOYHON cpe/e, BOCCTAHABIMBAs IPU 3TOM JpPYrue XHMHUYECKUE BEIECTBA C O0Opa3oBaHUEM
aJIbJIOHOBBIX KUCJIOT. KOIMuecTBO BOCCTAHOBIEHHOIO IPYrOro BEIIECTBA 3KBUBAJIEHTHO COACPIKAHUIO
caxapa B pacTBope. Yaile IpUMEHSIOT METOJ/bl, OCHOBAHHBIE HAa OKHUCIIEHHU CaxapoB LIEIIOYHBIM
PacTBOPOM OKHCHOT'O COEAUHEHMSI MEU C YUETOM KOJMYECTBA BOCCTAHOBIEHHONW ME/IH.

1.Monomerpuueckuit meroa (o lopiro).

1.IIpuroroBiienue BHITSHKKH. M3 cpeaneii mpoObl mpoaykTa 0epéM HaBEeCKY (PYKTOB HIIH STOJ,
BEJIMYMHA KOTOPOH 3aBHCHUT OT MPEIOJaraeéMoro CoJep:KaHus caxapoB B marepuaie 15-50 r mesru
(marepuana, usmenpuéHHoro Ha T€pke). HaBecky nepeHocuM B MepHYI0 K00y Ha 250 My, cMbIBas e€
JTUCTHJUIUPOBAHHON BoAoW. OOBEM HABECKH W BOJBI B K0JIO€ HE JoJKeH mpeBbimarh 130-150 mu,
KOO0y BCTPSXHMBAaEM, 3aT€M OIPENENIIEM PEaKIHI0 COJEPKUMOro (C TIOMOIIBIO0 HEHUTpPaIbHOM
JAaKMYyCOBOW Oymaru WM YHHBepcaJbHOrOo HHAHMKaropa). Ilpm wuccrmemoBaHuu (PYKTOB H SITOX
peakuusi BBITSDKKM OOBIYHO OBIBA€T KHCIOM, MOATOMY €€ J0BOAUM 10 HeWTpanbHOM(ph=7)
OCTOPOXHBIM J00aBiIeHHEM 15%-To pacTBOpa yriekuciaoro Hatpus (MOJ KOHTPOJIEM JaKMyca WU
YHHUBEPCAIBLHOTO MHIUKATOpa), IMociie uero kojly HarpeBaeM B TedeHue 15-20 MuHyT, Ha ropsaeit
BOJSTHOW OaHe, 4acTo BCTpsSIXUBas Uil IEpeMellnBaHus cojaepkumoro. Konly oxmaxkigaem U K
BBITSDKKE /100aBisieM 7-15 Mul pacTBOpa yKCYCHOKHCIIOTO CBHHIA. B30anTeiBaem u craBuM Ha 5-10
MUHYT A5 ocaxaeHus. [losiBlieHne npo3payHoro ciosi KUJKOCTH HaJ OCAaJKOM CBUAETEILCTBYET O
nosiHoTe ocaxkaeHus. Konly poiauBaemM 10 METKU BOJIOM, B30AIThIBAEM U coAepKuMoe e€ puimbTpyem
yepe3 OyMaxxHbIH ckiaguaTeiii punsTp. B dunsTpate punbrpaT A) onpezenseM cojiep:kaHue caxapos.

2.@unptpar A KUMSATHM KUAKOCThI0O Deumnra. Tak kak skuakocth derumnra O6epércs B
M30BITKE, TO YacTh MEIM OKAKETCS HEBOCCTAHOBIEHHOW W OCTaHETCS B OKUCHOUN ¢opme. UToOsI
OTIPEJEeNUTh U30bITOYHOE KOJUYECTBO OKHMCHOW MEIH, B OXJIAXKAEHHYIO MOCIE KUISYEHUS KUIKOCTb
no0aBisieM pacTBOP HOANUCTOTO Kallus U CEPHOM KUCIOTHI, MPOUCXOIUT PEAKIIUS

2CuS0O4 + 4KI=Cu2l2+2K2S04+12.

BrigenuBiuiicss MOEKYIAPHBIN HOT OTTUTPOBBIBAEM PACTBOPOM THOCY/Ib(aTa HaTpHUs

2Na25203+12=Na2S406+2Nal

Jlyia onpeneneHus] KOJIMYECTBA JBYXBAJICHTHON MeH, BOCCTAHOBIEHHON caxapoM, MpPOBOJUM
KOHTPOJIbHBIN OIBIT, B KOTOPOM BMECTO HCCIIEIYeMOro pacTBopa 6epéM AUCTUILTMPOBaHHYIO Boay. [1o
pe3yNbTaTy KOHTPOJILHOTO OTbITa OMpENeNsieM KOJMYECTBO THUOCYNb(ara HaTpHs, SKBHUBAJICHTHOE
BCel NBYXBAJIEHTHOUM Meau, ydacTByrouleil B ombiTe. [lo pasHocTH 00bEMOB pacTBOpa THOCYNb(aTa
HaTpUsl, TMOLIEAIIEr0 Ha TUTPOBaHME HOJA, MOCJIE B3aUMOJCHCTBUS C HMOAMJIOM Kallus cO Bcell
NBYXBaJCHTHOW MeJbl0 (KOHTPOJIbHBIM OMNBIT) M TOM, 4YTO OCTalach IOCJIE B3aUMOACUCTBUS C
¢dunpTpaToM A, CyIMM O KOJHMYECTBE BOCCTAHOBJIEHHOUW caxapoM JBYXBaJICHTHOW Menu. JlaHHBIN
METO/I OTJINYAeTCS MPOCTOTON, BBHICOKONW TOUHOCTHIO OMpEIENICHUS U BO3MOKHOCTBIO OMPEIEIsAThH
coJiep’KaHue caxapa B IOBOJBHO HIMPOKUX Mpeesax.

Xoo pabomul:

IIpoBeneHye aHanM3a: B KOHUYECKYIO K010y BHOcUM numneTkoit 3em® punsTpara A, nobasisem
nunetkoit Touno 1 cm325%-Horo pactBopa cynbdara menu u 1 cM® menodHoro pacTsopa cerneToBoit
COJIM, B TEYEHUE JBYX MUHYT JOBOJUM CMECh J0 KUIICHUS, KUIISITUM JIB€ MUHYTHI, OBICTPO OXJIaXKIaeM
0 KOMHATHOI TemmepaTypsl, mnpubdapiseM 1 cm® 30%-noro wommnma Kamusa, 1 cm® 25% cepHOM
KUCIIOTBI M cpa3y e TuTpyeMm. 1%-biM pacTBOopoM THOCYIb(aTa HATpus 1O CBETJIO-KEITOrO
OKpaIlIMBaHus, 3aTeM nobaBisieM 3-4 kamau 1% pacTBopa pacTBOPUMOro Kpaxmana(MHAUKATOp) U
IIPOJIOJDKAEM TUTPOBAHUE 10 MCUE3HOBEHHUS CUHEM OKpacku. IIpoBeneHHE KOHTPOJIBHOTO OIbITA:
aHAJIOTUYHO TIPOBOJMM KOHTPOJBHBIN OIBIT, B KOTOPOM BMecTo 3cM3uccnenyemMoro pactsopa Gepém
TO € KOJIMYECTBO IUCTHIIMPOBAHHOW BOJBL. Pa3HOCTE MeXAy BEIMYMHAMH, IOJYyYEHHBIMH B
KOHTPOJIBHOM OIIBITE WM TPU ONPEIEICHHH caxapa B HCCIEIYEMOM pacTBOpPE, YMHOXCHHAs Ha
NOTPaBKy K THUTPY THOCYIb(paTa HATpUs, IOKA3bIBAET KOJMYECTBO BOCCTAHOBIIEHHOW MeH,
BBIPaXKEHHOE B CM>TOUHO 1%-0r0 pacTBOpa THOCYJIb(aTa HATPUS (1S FIIOKO3bI Ko duImenT 3.3).

OobopynoBanmue:

—  (pYKTHI, ATOMBI,
— JUMCTWIMPOBAHHAs BOJA,
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— 15% pactBop cynbhara UHKA,

— 4% pactBOop ruapokcuaa Hatpusa, —20% pacTBOp COJSTHOM KHUCIOTHI,

THJIPOKCUA HATPUS,
— UHIUKATOP METWJICHOBBIN KPaCHBIH,

— 25%-HbIi pacTBOp Cyab(haTa Meau,

— LIEJOYHOM pacTBOP CETHETOBOM COJIH,

—  WOJAW KaJus,

— 25% pacTBOp CepHOM KHUCIIOTHI,

— 1% pactBOp THOCYB(ATa HATPUS,

— 1% pacTBOp pacTBOPUMOTO Kpaxmaiia,

— MepHas KoJi0a, KOHHYECKUE KOJIOBI,

— BOPOHKH, IWIHHAPHI,

— Oroperku, BOAsHAs

— Oans,

— TUTpOBaJIbHAs yCTaHOBKa, papdopoBas yaiieuka,
— (QuubTpoBanpHas Oymara.

3. [IpakTnyeckas padora «M3yyeHue cBOHCTB Kpaxmasa»

-10% pacTBOp

“eJ'IBI HU3Y4YUTH CBOMCTBa Kpaxmaja, MJ0Ka3aTb, 4YTO XHUMHYCCKas pCakmusa CO CIIMPTOBBIM

pacTBOPOM 1710)121 SIBIISICTCSI KAUECTBCHHOM Ha nmojmcaxapua —Kpaxmal.

PeaktuBbl U 06opynoBanue: ¢apdopoBas yaiika; MOPOIIOK Kpaxmaja; IITaTUB JUIsl IPOOUPOK;
MpoOMpKa; XUMUYECKUHN CTaKaH; CTEKIISTHHAS TTAJIOYKA; MUTIETKA; CHUPTOBOM PacTBOP HO/a; BOIA.

X011 paboThI:

1. B mpoOupKy HackIbTe HEMHOTO MOpoIlKa Kpaxmaina. [Ipuneiite Xoa0/1HOM BoibI M B30OJITAlTE.

YT0 MOKHO CKa3aTh O PaCTBOPUMOCTH Kpaxmaia B Bojie?

2. Bblnelite B3BECh KpaxMalla B BOJIE B XUMHUYECKHI CTaKaH C ropsiueil BoJou, nepemeriaiite.Yto

HaOromaere?

3. B nmpoOupky ¢ 2-3 MJ MOJY4EeHHOTO BO BTOPOM OIIBITE KpaxMaJbHOTO KIelcTepa 100aBbTe

KaIruTio CIIUPTOBOTO pacTBopa ioaa. Uro Habmogaere?
4. Tlocre BBITIOJIHEHUS OTIBITOB, 3aMIOJTHUTE TAOJIUILY:

Ne i/ Yro genanu OTBET Ha BONPOC 3a4aHus

BriBog: B kakoif Boje HaOmrojgaeTcst jydllee pacTBopeHHe kpaxmana. [louemy peakius co

CIIMPTOBBIM paCTBOPOM ﬁoz[a SIBJISICTCSI KAYECTBEHHOM Ha KanMaJ'I?

1. OnbITel «CBolicTBa BOALL. OYHCTKA BOALD)
OmeplT 1.
KakoBa npo3payHocTbh BOJib1?

Ipunooicenue 6

- [logymaiiTe, Kak MO>KHO MPOBEPUTH MTPO3PAYHOCTH BOJIbI? Kakoil MOKHO TIOCTABUTH OIIBIT?
- B crakan ¢ Bogoit omyctute 10xKy. Bunna nu oHa? O kakoM CBOHCTBE BOJIbI 3TO TOBOPHUT?

BeiBoa: Boja mpo3payHa.

OmebIT 2.
Kaxkoro nseta Boma?

- Ha ctone Y Bac JieKaT pa3sHOLBETHLIC ITOJIOCKHU 6YMarI/I. Cux MNOMOIIBIO MBI OIIPEACIINUM IBET

BOJEI. HpI/IJIO)KI/ITe " CPAaBHUTC LBCT BOJALI U IIBCT Ka)XJOM MOJOCKH.

- MoHo 11 cka3atb, yTo Boja cunsa? Cepasa? 3enenasn? XKenrasa? Kpacnas? benas? (Her. L{ger

BOJIBI HE COBIIaJAeT HU C OJHOM U3 HOHOCOK.)

- Kak BUIUTEC, BOAA HC OKpallICHA HU B OJIUH U3 3TUX IIBETOB. KakoB xe OBCT BOIIBI?

BreIiBoa: Boxa OeciiBeTHA.
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OmnmiT 3.

KaxkoB 3anax Boanl?

- Koryia Mama neuet nuporu, anneTUTHBIN 3amax Thl IOYYBCTBYEILb 32 ABEPSIMU KBAPTHUPHI.
ToHKHI apoMar U3AA0T AYXH, LIBETHI.

- A dem maxHeT uncTtas Boaa? IloHroxalTe ee u cAelnaiiTe BEIBOI,

BbIBoA: Boga HE UMEET 3amaxa.

OmgiT 4.

Bona - pactBopurens.

- HacplnbTe B OJIMH CTaKaH C BOJOM COJIM WIIM caxapa, a B IPYrou - CTOJIBKO e TJIMHBI WIH
n3MeNbueHHOro Mena. [lomemnaiite Boay.

- Uto moxHO 3aMeTuTh? O 4eM ToBOpUT 3TOT onbIT? (Boaa pacTBopmiia KpUCTAILIIBI COJIM U caxapa,
a 4acTh MeJIa U TJIMHBI OCejia Ha JTHO).

BrIBOA: BOJIa - paCTBOPUTEIIb, HO HE BCE BEUIECTBA B HEW PACTBOPSIFOTCSI.

- [logymaiite, rae B ObITY, B )KU3HHM, YEJIOBEK MCIOJIB3YET ATO CBOMCTBO BOABI?

Ilemaror roTOBUT TpH pacTBOpa: NEPBBIM CTaKaH - MEIHBIN KyIIOpOC, BTOPOM - MapraHIlOBKa,
TPETUH - HATUTOK B ITOPOIIKE.

- Boia pacTBopuiia Bce KpUCTAJLIBIL, U MBI TIOJIYYHJIN BEIECTBA, HY’KHBIE YEJIOBEKY JUIS
OTIPBICKMBAHUS KyCTOB OT BpeAMUTENEH (pacTBOpP METHOTO Kynopoca), AJs Ae3uH(pEeKInn paH
(pacTBOp MapraHOBKU) U JUIsl yIIOTPEOIeHHS B MUILY (HAIUTOK).

OmeiT 5.

MO3KHO JI OYUCTUTH MYTHYIO MEJIOBYIO BOJY WJIM BOJY C IPUMECSMU MecKa U INIMHbI?

- [IpuroToBpTE CTaKaH ¢ MyTHOM BOJIOM, UNCTBIN CTaKaH, BOPOHKY, CTEKISHHYIO NTAJIOUKY U
bunbTp.

- @UIBTp - 3TO MPHUCTIOCOOJICHHE [T OUUCTKH BoIbl. Hamr GpuibTp cienan u3 crienuaibHOM
Oymaru. Bo3bmuTe u3 g0Tka OyMa)xHbI KPYT, CIIOKUTE €0 MOIO0JIaM U ellle pa3 MonojaMm.

- Kakas 310 yacts kpyra? (310 4eTBepTas 4acThb.)

- Ckosbko Takux 4yacteit B kpyre? (B kpyre ueTsipe 4acT.)

- Otnenute TpU YacTU B OJIHY CTOPOHY, @ OJTHY 4acTb - B Apyryto. BcTaBbTe B BOPOHKY.

- o cTexystHHOM MajovKe BAMBAlTE B BOPOHKY MyTHYIO Boy. HaOmroaiite 3a BOJ0#, KOTOpas
BBITEKaeT U3 BOpoHKU. [IpoBepbTe ee Ha mpo3payHocTh. HepacTBopeHHbIE BELIECTBA OCTAINCH Ha
¢unbTpe. Takast ounCTKa BOJIbI HAa3bIBaETCS GMIBTPOBAHUEM. B OBITY /U OUMCTKU MPUMEHSIOTCS
0oJjiee coBepILIeHHBIE (PUIBTPHI, YEM HAIIL.

BbiBoa:HepacTBOpUBIIKECS BELIECTBA OCTAIOTCS HA (PUIBTpE, a BOJIa IPOXOIAUT Yepe3 HEro.

OngIT 6.

YTO MpOMCXOAUT C BOJION NP HArPEBAaHUU U OXJIKICHHUH ?

- Konby ¢ TpyOKkoi, 3aroHEeHHYI0 MOAKPAIIEHHONW BOJOH, OITYCTUM B TOPSIUYIO BOLy. MBI YBUAUM,
YTO BOJA B TPYOKE MOTHUMAETCS.

- [Touemy?

- Ty ke kon0y mocTaBUM B TapesKy co JIb1I0M (cHeroMm). Boia B TpyOke omyckaercs.

- Kak BBI 510 00BACHUTE?

BrIBoa: BO/A NTpU HArpEeBaHUM PACIIUPSAETCS, IPHU OXJIAKIECHUU - COKUMAETCSI.

OngIT 7.

- Uto mpou30ieT ¢ BOJIOH, eciiu ee BBUIUTH U3 nocyabl? (OHa pacTekaeTcsi B pa3Hble CTOPOHBI.)
- Uto mpou3oiiieT ¢ BOJIOH, eciii HaKIIOHUTh MOBepXHOCTH? (Bosa cTekaet moj yKioH.)

- MOKHO 111 BOJly U3 OJIHOTO CTaKaHa MepPeIuTh B APYron?

- Bo Bcex 3TUX citydasix MposIBISETCS OJJHO U TO e CBOMCTBO Bobl. Kakoe?

BriBoa: Boja TeueT (CBOMCTBO - TEKYYECTh).

- IMEHHO 3THM CBOKWCTBOM MBI IIOJIB3YEMCS, KOTAA YMBIBAEMCS, [IbEM YaK.

JIns yenoBeka O4eHb BAKHO 3HATh CBOMCTBA BOJIbI, TAK KaK B CBOEH JIEATEIILHOCTH OH TECHO

COIIPpHUKACACTCA CO BCCM KUBBIM Ha HaIeu IJIaHETEC, Ybi )KMU3Hb HCBO3MOXKHA 0e3 BoJbl. Boga -
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OJTHO U3 TJIaBHBIX OorarcTB Ha 3emie. TpyaHO IpeAcTaBUTh, YTO CTAIO ObI C HAlleH MIaHEeTOH,
ecny Obl McYe3sia MpecHas Boja. A Takas yrposa cymectByer. OT 3arps3HEHHUs BOJbI CTPAIACT BCe
KHBOE, B TOM 4Hcie yenoBek. [lo3roMy Boay - Halle riiaBHOE O0TaTCTBO - HaZo Oepeyn!

2. Keiic 5. «Bona xuBasi u ...7»

B cpaBHuTenbHOM wuccnenoBanun «IIpuroroeineHre mNUIIM B MHKPOBOJIHOBOM IEUM»,
omyonukoBanHOM B 1992 rony B CIIHA, roBoputcsi: «C MEIUITMHCKOW TOYKH 3PEHUS, CYUTACTCS, YTO
BBEJCHUE B YEJIOBEUECKHM OPraHuW3M MOJIEKYJ, TMOJBEPIIINXCS BO3JECHCTBUIO MHKPOBOJH, HWMEET
ropaszo OoJIbIlle IIAHCOB MPUYUHHUTH BPEI, YeM TOJb3y. [Iuina u3 MUKPOBOTHOBOM IMEYH COJCPIKUT
MHKPOBOJIHOBYIO SHEPTrHI0 B MOJIEKyJaX, KOTOpas HE NPUCYTCTBYET B MHUIIEBBIX MPOJIYKTaX,
MIPUTOTOBJICHHBIX TPATUITMOHHBIM TTyTéM». CBY-BOIHBI, HCKYCCTBEHHO CO3JaHHBIE B MUKPOBOJIHOBOM
MI€YU HAa OCHOBE MIEPEMEHHOTO TOKA, MPOU3BOISAT OKOJIO MUJUIMAPIAa U3MEHEHHUH TOJIIPHOCTH B KX IOU
MoJIeKyle 3a cexkyHay. Jlepopmanusi Mojekya B 3ToM ciaydae HeuszOexxHa. HaydHble 3akmtodeHus
MOKA3bIBAIOT, YTO MPHUTOTOBJIICHUE MWIIA B MHUKPOBOJHOBOM IME€YM M3MEHSIET MUTATEIbHBIA COCTaB
BEIIIECTB B MHIIE. ITO UCCIEIOBaHUE OBLJIO MTPOBEIEHO BMeCTe ¢ IokTopoM bepHapaom X. brnanom u3
[IBeitiapckoro dheaeparTbHOr0 UHCTUTYTA TeXHOJIOTUN U HCTUTYTa OMOXUMHUH.

[IpopamuBarh ceMeHa THIKBBI (KabaukoB) B BOJE, HArpeToll TpajWLMOHHBIM NYyTEM (C
MTOMOIIBIO AJIEKTPUYECTBA WIM Ta3a), B MUKPOBOJIHOBOM Meuu U OObIYHOM Hekursiu€Hoil Boxe. s
ATOTO MBI MpejJiaraeM MPOBECTH COOCTBEHHOE HAYYHOE MCCIEIOBAaHUE IO JAaHHOMY BOTPOCY. MbI
nmonpoOyeM MpopacTUTh CeMeHa B OOBIYHOM BOJIE M BOJIE, KOTOPAsl pa3orpeBajiaCh B MUKPOBOJHOBKE.
3amauyrBaHUE CEMsIH B BOJIE CIIOCOOCTBYET MPOPACTAHUIO CEMEHU IO JBYM MapaMeTpaM: pa3msrdaet
000JI0UKy, a TaKKe€ PacTBOPSET XMMHUYECKHE COCIWHEHHMs, MPUCYTCTBYIOIINE B HEW, UTO YCKOpSET
npopacranue. [loBimser M KadyecTBO BOJABI HAa POCT M pa3BUTHE pacTeHuss? MOKHO HalTH
MOJTBEPIKICHNE, YTO BOJIa U3 MUKPOBOJHOBKH Oo0Jiee BpeHasi, 4eM 0ObIuHas Boa?

Jran Nel. [TogroroBka ceMsiH

1. Orcunraii 30 cemsiH, MOKHO 9yTh GOJIBIIE — C PACYETOM Ha «OPaK».
2. OcMoTpH ceMeHa, Ha HUX HE JA0HKHO OBITh MOBPEKIACHHI.

Oran Ne2. 3amaumBanue cemsiH 1. Bo3pmu 3 éMkocTH [u1si 3aMaymBaHUsl CEMSH (9TO MOTYT
OBITH CIIEIIMAIBHBIC TUTONITKH JIJIS1 IPOPAIIMBAHUS WK JK€ JTI0ObIe OaHOYKU U TApPEIIOUKH )

2. [Moanuimm EMKOCTH: «@», «by, «C».

3. Ha nHO kaxmoit €MKOCTH TOJIOKHM BaTy VIS YACPKHWBAHHUS BJIard (Uisli TOTO YTOOBI
00ecreunTh ceMEeHaM HYXKHBIH YPOBEHb BJIard, MOYKHO BBIJIOKUTHh UX B EMKOCTH Ha HECKOJIBKO CJIOEB
BJI&YKHOM BaThl HJIM MapJIM — OHA OyJIeT MOCTENEHHO OTaBaTh BJIary, MOCTOSIHHO CMayuBasi CEMEHA).

4, Bo3bmu Tpu BHZia BOJBI KOMHATHOM TeMIIEpaTypbl: BOJY, JOBEAEHHYIO O KUIICHUS B
MHMKPOBOJIHOBKE, BOJly, JOBEAEHHYIO 10 KHUIEHUSA TPAJAMIMOHHBIM ITYyTEM, HEKHUISTYEHYIO BOIY
(M3HAaYaIBLHO BOJIA JJOJDKHA OBITH B35Ta U3 OJJHOTO HCTOYHHUKA, HAIIPUMEP, U3 KpaHa).

5. Haneit B &MKOCTh «a» BOAY W3 MHUKPOBOJIHOBKH, B &MKOCTh «b» — BOIY,
BCKHUIISYEHHYIO TPAJAULUOHHBIM NYTEM, B €MKOCTh «C» — HEKUITYEHYI0 BOAY (BOJBI B EMKOCTU
JOJI’KHO OBITH I0CTATOYHO, YTOOBI CEMEHA OB MOJTHOCTHIO IOTPY)KEHBI B BOIY).

6. Bona nomkHa ObITh Beera oxJiax/aeHa 10 KOMHATHOU TemmepaTypsl oT 18 mo 25°C.

1. ITomectu no 10 cemsiH B EMKOCTh € pa3HOM BOJOM (BOIY AJIs 3aMauMBaHMs HE XkaJleil: B
nepBblie 24 yaca ceMeHa €€ OylyT aKTUBHO BIIUTHIBATD).

8. Pacnionoxu Bce €MKOCTH C CEMEHaMU B OJHOM CBETJIOM MECTe IPH KOMHATHOM
Temreparype.

Jran Ne3. Habmronenue Tebe npencTouT crenaTh /1B€ Cepuu HAOMIOJEHUN U 3aUKCHpPOBATh
naHHple oOeux cepuil. OFHMM U3 YCIOBMM KauecTBa HAy4YHOTO OSKCIEPUMEHTA SBIISETCS
MIOBTOPSEMOCTB €T0 Pe3yJIbTaTOB.

1. Korna Boja B émkocTax OyAeT MoJChIXaTh, MOAJEH e€ 1Mo mpaBuiiaM IyHKTOB 4-6 mpu
3aMa4yMBaHUU, HO TaK, YTOObI CEMEHA YyThb-4yTh OCTABAJIMCh HE 3aKPHITHIMU BOJOH (BHUMATEIHHO
ClIe, YTOOBI KaXKIbIi BUJI BOJBI T00ABISUICS B COOTBETCTBYIOLIYIO EMKOCTh, EMKOCTH OCTaBAINCH HA
CBETY B OJIMHAKOBBIX YCIIOBHIX, a TEMIIepaTypa BoJIbl Bceraa Oblia B mpeaenax ot 18 mo 25°C).

37



2. 3amonHu TaONMIy, KOTOpask MOMOXET YBUICTh 3aKOHOMEPHOCTh pOCTa CEMSH B
3aBUCUMOCTH OT Ka4u€CTBa BO/IbI.

3. [Moctpoii rpaduk, NOKa3BIBAIOMIMK 3aBUCHMOCTb CKOPOCTH TIPOpPOCTa CEMSH OT
kauecTBa BoJbl. [lo ocu abcuuce — J€Hb, IO OCH OPJAMHAT — KOJIMYECTBO MPOPOCIIUX CEMSH JUIs
KaKJI0M EMKOCTH.

4, [octpoii rpaduk, MOKa3pIBAIONINI 3aBUCUMOCTh POCTa CEMSH OT KadecTBa BOJbL. [lo
ocu abcIyce — JAeHb, 10 OCH OPJIMHAT — CPEIHUI pa3Mep IPOPOCTKOB B KXW EMKOCTH.

5. 3anojgHu JaHHbIE, KOTOPbIE IOMOIYT IPOJEMOHCTPUPOBATh KAuyeCTBO U CKOPOCTh
¢doTocuHTE3a B 3aBUCIMOCTH OT Ka4eCTBa BO/IBL.

6. [TocTpoit rpaduk, MOKA3BIBAIOIINNA KAYeCTBO U CKOPOCTh (DOTOCHUHTE3a B 3aBHCHMOCTH
oT kavectBa Bojbl. [lo ocu abcuuicc — neHb, IO OCH OPAMHAT — KOJIMYECTBO OEJBIX, JKENTHIX,
3€JIEHBIX CEMSH ISl KaXKI0W EMKOCTH.

7. [ToBTOpH PKCIIEPUMEHT BTOPOU pa3 MOCIe OKOHYAHUS MIEPBOU CEPUH € LEBIO IPOBEPKU
MPaBUJIBHOCTH JAaHHBIX, MOJIyYEHHBIX B X0jie €€ mpoBeseHus. B uyeane NOKHBI MOTYYUTHCS TE JKe
cambl€ JJaHHBIE.

Jran Ne4. lnpopmanmonnslii nouck 1. Haliau B MHTEpHETE CTaThy, MaTepHalibl 00CYXKIEHUH,
BHJIEOMATEpUANIbl CXOXKEH AKCIEPUMEHTAIbHON MpoOIeMaTHKU. 3aHUMAJICS JIM KTO-TO MOJOOHBIMU
uccnenoBanusiMu? Kakue pe3yabrarhl moayqri?2. 3anuiiy moje3Hble KII0UeBbie CI0oBa (KOMOMHAIIMN
KITFOUEBBIX CJIOB), KOTOPbIE MPUBEIH K 3PPEKTUBHOMY MOUCKY HH(POPMAIUH 110 TaHHOM TeMaTHKe.

3.Ykaku Ha3BaHUS CaANTOB, W3JaHMUK, KOTOpPhIE OKa3awIUCh HaAWOOJee TIOJIE3HBIMH,
JOCTOBEPHBIMU, KAYECTBEHHBIMU C TOUKU 3PEHUSI KOHTEHTA (HampuMmep, C OTCYTCTBHEM PEKJIaMbl MU
CaiThl, coaeprKaIIre pe3yabTaThl KAYECTBEHHBIX HaYYHBIX UCCIIEIOBAHMUIN).

Jran NeS. BeiBoae! 1. Yanock i noJiyduTh NPUMEPHO OJMHAKOBBIE JaHHBIE B IIEPBOM U BO
BTOPOU CEpUH IKCIIEPUMEHTOB?

2. N3MeHstoTCs M CKOPOCTh U Ka4eCTBO MPOPACTaHUs CEMSH B 3aBUCUMOCTH OT Criocoda
HarpeBa UCIOJIb3yeMOU BOIbI?
3. Kakum 00pa3zomM MOKHO OOBSICHUTH HAOJI01aeMbI€ CXOJICTBA WJIU PA3IUYHs B CKOPOCTH

1 Ka4yecTBe MPOpPACTaHUs CEMSH B 3aBUCUMOCTH OT CII0C00a HarpeBa UCHOIb3yeMON BOIbI?
O0opynoBaHue U peaKTUBBI:

— CemeHa THIKBBI (KaO0a4KOB, OTYpIIOB);

— MukpoBoJIHOBas T€Ub;

— BopgonarpeBaTenbHbIN MPUOOP (IEKTPUUSCKHUI W TA30BbIN);

— Bopa — 1 nurp;

— Tepmomerp i1 BOJBI, TEPMOMETP I TOMEILICHUH;

— Tpu Hernybokue EMKOCTH JJ1s 3aMaUUBAHUS CEMSIH;

— Bara (wm npyroi rumpoduiIbHBIA MaTepran);

— Jlunelika;

— HaBbik mocTpoenus rpaduka 1 yMeHrue aHAIU3UPOBATH Tpaduk.

3. [IpakTnyeckas padora «CBoiicTBa YKCYCHONH KHCJIOTHI»
[{enb paOoOThI: MCCIEOBATh XUMUUECKUE CBOMCTBA YKCYCHOM KUCIIOTBHI.
OOGopy/loBaHME M _PEAKTHUBbI: YKCYCHAass KHUCJIOTa, TUAPOKCHUJ HATpUs, METUJIOBBIH OpaHXKEBBIH,
¢deHondranenH, MarHuil, kapOOHaT HaTpus, NPOOUPKH, CHMPTOBKA, CIHMYKH, JepXKaTeiab Juis
pOOHPOK.
Xo0J1 pabOThI:
Omnpit 1. /IeificTBHE YKCYCHON KUCIOTHI HA MHAUKATOPBI.
K pactBOpy YKCYCHOH KHMCIOTHI J00AaBMIM PACTBOP METMIIOBOTO oOpaHkeBoro. Kak wu3MeHunach
okpacka pactBopa? O yeM 3TO CBUAETEIbCTBYET?
OmnpiT 2. B3aumo1efCcTBUE YKCYCHON KHCIIOTHI C OCHOBAHUSAMH.
K pactBopy ruapokcupa HaTpus, OKpameHHOTO (eHOIPTaIeMHOM, T0O0aBHIIM PACTBOP YKCYCHOU
KUCJIOTHI 10 obecuBeunBanus ¢peHondranenta. O yeM CBUAETENBCTBYIOT pe3yJbTaThl OIbITa?
Omnplit 3. B3aumoieiicTBUE YKCYCHON KHCIIOTHI C METaJlJIaMHU.
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B npoGupky ¢ pacTBOpOM YKCYCHOW KHCIOTHI IIOMECTHIIM OMMIKK Maraus. Yto Habmogaercs? Kakoi
ra3 Bblensierca?

Omnpit 4. B3aumoieficTBUE YKCYCHOW KHCIIOTBI C COJISIMM.

JloGaBuu kapOOHAT HATPHUS B IPOOUPKY C pAaCTBOPOM YKCYCHOU KHCIOTHI. Kakoii ra3 BeiaenseTcs?
BeiBoabl: YKCycHas KHCIOTa OKpallMBAaeT MHIMKATOPHI, pearupyeT C OCHOBAHMSIMM, MeETaJlJIaMH,
COJISIMH.

4. OnbIThl «CBOIiCTBa MUTHEBOM COALI»

YcrpanBaeM U3BEpKEHUE ByJKaHa

B3aumoseiicTBre cobl € YKCYCOM Has3bIBaeTcCs peakiuei Heirpanuzanuu. CyTh €€ COCTOUT B TOM,
YTO YKCYCHas KUCJIOTa MPU B3aUMOJECHCTBUU C IIEJI0UYbI0, KAKOBOU SBJISETCS COJIA, HEUTPaIU3yIOT
JpYT Ipyra, BB YIIEKUCIbIN ra3. Ty peakiuio JOMOXO3SUKH UCIIOJIb3YI0 B KYyJTUHAPHUH IS
MIPHUIaHUs MBIITHOCTH BhINTeuke. Ho ropasmno agdexTHee JaHHass XUMUYECKasi peaKIus BBITIISINAT B
OTIBITHI 0T Ha3BaHUEM «VI3BeprKeHNE ByJIKaHAY.

B kauecTBe Xepia ByJlKaHa MOYHO IMPUCHOCOOUTH HEOONBIIYIO IIACTUKOBYIO OyThUIKY. Jliis
JIOCTOBEPHOCTH MOKHO CIIPSITATh €€ BHYTPb TOpKHU Necka. HackimaeM B OyTHIJIOUKY MUIIEBYIO COTY
U Kpacutesb, J100OaBisieM Mapy JIoKeK Moroiero cpeacrsa. Ilocne atoro akkypaTHo AoOaBisieM
YKCyCHOUM KHCIOTHI. K BoCcTOpry 3puresneil ByJlKaH HauMHAET M3BEpraTh MBUIBHYIO TIEHY, CJIOBHO
OTHEHHYIO «JIaBY».

HanyBaem BO3QyIIHBIN HIAPUK

[Ipumepro 1/3 OyThUIKM 3allOJHSIEM BOJIOM, B KOTOPYIO HYXHO J00aBUTh TPU HaWHBIX JIOKKH
YKCyCa WJIM BCHINAaTh CTOJIBKO K€ JUMOHHOW KHCIOTBI M Ilepememniarb. B BO3QymIHBIN 1mIap
HachlllaeM dYepe3 BOPOHKY cony. HaaeBaemM Ha TOpJBIIKO OYTBIIKA BO3MYIITHBIM IIAPUK H
MTOCTETIEHHO MEePECHINaeM COJly U3 IIapHhKa B OYTHUIKY.

B pe3ynbpraTe mapuk HaYMHAET HalyBaThCsl 3@ CUET BbIIECICHUS YTIIEKUCIIOTO ras3a.

['oTOBHMM ra3vpoBaHHbBIN HAIUTOK

CHavasia pacTBOpPUTh B CTaKaHE CBEXKEH YHMCTOM M TMPOKHUISTYEHHOW BOJbI TMOJOBHHY JIOXKH
yKCyca, a 3aTeM J00aBUTh CTOJIBKO k€ cofpbl. [locie Toro kak B HamMTKE Hadajgach peakius
B3aMMO/ICHCTBUS KUCIOTHI U 1EI0YH, B HEM 00pa3yercs MeHa U3 MEJIKMX My3bIPhbKOB, MOKHO MHUTh
HEOOJBIIMMHU IJIOTKaMU. DTOT HATUTOK MPEKPACHO YTOJISET KXY U U30aBIISIET OT U3KOTH.
BoiBoanM «dhapaoHOBY 3MEI0»

«®DapaoHoBa 3Mes» - 3TO cOOMpATETbHOE HA3BAHNWE XUMHUYECKUX PEaKLUl, pe3ylbTaToOM KOTOPBIX
SIBJIIETCS MHOTOKpaTHOE yBeln4YeHue oObema peakTuBOB. OH Ha3BaH Tak B YECTh JIET€HIBI O TOM,
Kak mpopok Mowuceil mpeBpatui cBoil ke3n B 3Mmer0. OOuH U3 cHOCcOOO0B CO3/aHUS TaKOTO
KYTKOBATOTO TBOPEHHS, MOX0KETr0 Ha YEPHOTO YepBs, - CMEIINBaHUE caxapa u coibl.Habepem B
NETCKOM MEeCOYHHUIIE HEMHOrOo IeCKa M BBICYIIMM €ro Ha Oarapee. 3aTeM MpOMUTAaEM €ro
JKUJIKOCTBIO g poszxura. bepem 40 rpammoB caxapa u 10 rpaMMOB NHUIIEBOM COJIbI,
MepEMENINBAEM U BBICHIIIa€M B 4amiKy c neckoM. Ilomkuraem. Ilo Mepe HarpeBaHus mecka ¢
caxapoM M COJIOM M3 HEro HauMHAaeT pacTd TYJOBHILE YEPHOTO 3Mesl JUIMHOW OKOJIO HOJIyMETpa.
Korpa oH OCTBIHET, MOXHO MOpe3aTh «UyOHINE» Ha TOJBKH M YOEIUTHCS, YTO BHYTPU HErO -
IIyCTOTA.

Yuum TaHuEBaTH pUC

JloGaBMM B BOJYy TEMHBIM pHc wiM J00yr0 MHYIO kpymy. [loHadany oHa ocsiieT Ha AHO. 3aTeM
n00aBUM B CTakKaH BOJBI JIOXKKY COJIbI, TIIATENFHO pa3MeIllaeM U HaYHEM BJIMBATh B CTAKaH YKCYC.
B urtore xaxzaoe 3epHBIINIKO prca MOKPOETCS MaJ€HbKUMU IIAPUKAMU M HAYHET «TaHIIEBaTh» B
CTakaHe, CliepBa MOJHUMAsICh BBEPX, a 3aTE€M OIYCKasiCh BHU3.

[Tocne Toro, kak 3TOT 3aBOPAKMBAIOLIMN TaHEl] HAYHET 3aTUXaTh, MOXKHO TOOaBUTh B BOIY
KpacuTelnb U OnecTku u3 (OJIbIH U MOHAOII0aTh, KAaK OHU PACIIPEIEISIFOTCS M0 CTaKaHy, CO3/1aBast
WJUTFO3MIO TAPEHUS B IPOCTPAHCTBE.

Tymum orosb

[IpumeHeHreM coabl — HaIEXKHBIA cmoco0 MOTYmUTh IulaMs. Harpeem muineByro coay Hu
MOMECTUM HaJ HeH ropauryro cnuuky. M TyT ke yBHAMM, YTO OHa racHET, MOTOMY 4YTO coja
paznaraercsi ¥ BBICBOOOKIAET YIIIEKHUCIBIN a3, KOTOPBIA HE MO3BOJUT OTHIO Pa3rOPEThCSL.
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Kcratu, Takoil e ra3 BXOJUT B COCTaB NOYKapHbIX orHeTymuTenel. He 3pst ke orHerymurens —
3TO NEPBOE, YTO OOBIYHO HCHOJIB3YETCS AJIS NMPEAOTBPAILECHUS BO3TOPAHUS B MOMEIIEHUU WM
aBTOMOOMIIE.

5. OnbIT «CBolicTBa Yas»
Ceronns mpeuiarar0 MoCMOTpPETh, KAKUMHU XHMUYECKMMHU CBOWCTBAMHU 00JIa/IaeT 4ail, U MpoJeNaTh
HEeOOJIbIINE U HECITIOKHBIE OTIBITHI C YaeM.
Ham nonano0urcs: oObIYHbIN Yaii (yXKe 3aBapeHHbIN ), )KEJIE3HbIM KYyOpoc, MUILEBasi COJ1a, JUMOH WIH
JIMMOHHAs KHCJIOTA.
Ecnu y Bac HeT »kene3Horo Kynopoca, a €CTb MEJIHBIH, TO BbI C JIESTKOCTbIO CMOXETE IPEBPATUTh €0 B
XKese3Hbld. Beero auib onmycTUTe B pacTBOpP MEIHOTO KYyNOpOCa KEJIE3HbIM I'BO3/b U IMOJ0XKINUTE
napy yacoB. U Bce mosyaurcsi!
Wrak, HanuBaeM yallieyky yasi 1 BHUMATEJIbHO CMOTPUM, KaKOTO OH I[BETA U 3aIIOMHUHAEM.
Tenepb TOTOBMM pacTBOp EJIE3HOIO Kylmopoca MO BCEM IpaBUJIaM INPUTOTOBIIEHUS PAacTBOPOB M
KaraeM B yail nmapy kamnenb. Buanre, 4to noay4unocs?
Yail comepkUT NyOMIBbHYIO KHCIOTY, KOTOpas TEMHEET IMpU B3aUMOJECUCTBUU C COJIIMU Kelle3a.
[ToaToMy M HE peKOMEHAYIOT MCIOJIb30BaTh B KAUECTBE 3aBapHUKA JKEJIe3HbIN YailHUK — MOPTUTCA U
BKYC, U BHEIIHHI BU]I Yasl.
Tenepp naBaiTe MOCMOTPUM €III€ OJUH ONBIT, HATJIAIHO MOKAa3bIBAIOIINA XMMUYECKHE CBOMCTBA Yas.
Jlnst aTOTO HaM TMOHamOOWTCS TUIeBas cona./lobaBUM B 4aii JIOXKKY MUIIEBON COABI M XOPOIIEHBKO
pazMemaem. Yail ctanm TEMHOTo, Ips3HO-Oyporo IiBeTa: BCE JeN0 B TOM, YTO COJa JAeT LIEIOYHYIO
cpeny, a yail 00J1ajaeT CBOMCTBOM TEMHETH B IIEJIOYHOM Cpefie.
W nocnennuii, camblii IpOCTOM ONBIT ¢ 4aeM. Kaxnaplil, HaBEpHOE, XOTh pa3 B JKM3HU MWI 4Yald C
numoHoM. [lomHMTE, Kak MeHseTCsl OKpacka 4asi pu J100aBJIeHUU B HEero JIMoHa? BoT u npoaenaiite
3TOT OMBIT €€ pa3 — U BKYCHO, U TOJIE3HO, U 3a0/IHO HM3YYHUTE €Ile OJHO XUMHUYECKOE CBOMCTBO
yasi — a MMEHHO, CIIOCOOHOCTh CBETJIETh B KUCIION cpese. JIMMOH colepKuUT OOJIbIIOe KOJINYECTBO
aCKOpOMHOBOM KHCJIOTHI, OHAa-TO M OOecIBeurMBaeT 3aBapkKy.Eciu y Bac HeT moj pykod JTMMOHA,
MOXETE BOCTIOJB30BATHCSI CyXOH MHUIIEBOM JIMMOHHON KHUCIOTOM — 3(dekT Oymer TOT ke, mpaBaa
BKYC, YBbI, HE OYECHb.

6. OnbIThl «CBoOIicTBa MBLIA)»
1. Bbulo cMmemaHo MbUIO C HAlIATHIPHBIM CHHPTOM M J00aBICHHEM MOJIOKA, BCJIEACTBHUE YEro
MOJIyYMJIOCh OTIMYHOE CPEJCTBO OT BpeauTeneil mitoc ynoopenue. [Ipu oOpaboTke pacteHuit Ha qaye
OJIHOTO W3 YYaCTHHKOB IIPOEKTa ObUIO OTMedeHa THOenb OOJbINeH uyacTh BpeauTened (Tim) W,
OJIHOBPEMEHHO, YIyUlIEHHE COCTOSIHUSI pacTeHU (yBETUUYEHUE JUCTOBOI MaccChl).
B cenbckom xo03siicTBe KapOOHAT KalblUsl UCHOJb3YeTCA KakK Je3uH(UIMPYIOIee BEIIECTBO MPOTHB
pa3IMYHbBIX TPUOKOBBIX 3a00JIEBaHUI pacTeHuH, a Takke Kak yaoopenue. OH 01aroTBOPHO BIMSET Ha
MOYBY, PE3KO YMEHbINIas €€ KHUCIOTHOCTh, TaK KaK caM sBIseTcs menoubio. [louBa cranoBuTcs Gonee
IUIOIOPOJTHO M.
2. Korpa cMemanu MeAHBIM Kymopoc C MEPEKHCHhI0 BOJOPOJA, HAIIATHIPHBIM CIHUPTOM U MBLIOM,
BBIJINIMJIACH KaKas-TO IEHa MOXO0XKas Ha 3Mel (MpOM30IUIa XMMHUYECKas pPeaklus C BBIJICICHHUEM
Terjla U BETHOM MEHBI).
3.Koraa mozaep:xanu MbUIO HaJ 3aXKEHHOW CIUYKOW M 3aKHUTalIKOW, OHO Haydasno TasTh. bbul chaenan
BBIBOJI - MBLIO OT3BIBAETCS Ha BO3ACHCTBUE TEIUIa. DTO HABOJUT HA MBICIb: & MOXHO JIU PAaCTONHTH
MBLIO, YTOOBI MIPUAATH EMY APYTYIO hopMy?
Mpb110 U3BECTHO elI€ ¢ APEBHEHIIINX BPEMEH U COCTOUT U3 KUPA U 30JIbI (MU COMbI);
Mpsuio HecheZOOHO, TaK KaK COICPKHUT JOBOJIBHO OOJBIIOE KOJIMYECTBO €IKOM mienoud (kapOoHAT
HaTpHs);
Mpbu1o MOKeT ObLIb KCIONB30BAHO B PA3NUYHBIX cepax Hamiel >KU3HHM, HauyuHas OT OaHaJIbHOTO
0amoOBCTBA M 3aKaHYMBASI SKCIIEPUMEHTAILHON U arpOTEeXHUYECKON eI TeIbHOCTHIO.
MBLI10 MOXKHO U3TOTOBUTH CAMOCTOSITETIFHO B IOMAITHUX YCIOBHSX, HO MO TPHCMOTPOM B3POCIBIX.

7. OnbIT «I3roTOB/IEHUE T1YXOB»
e HapesaeMm ToHEeHbKHE MMOJOCKH Oymaru, JIMHOM npuMepHo 9-11 caHTUMETPOB.
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e Hanocum Ha kaxapiii aucrouek | kammo 3¢upHoro macia. YTtoObl TOYHO MOMHHTH, KaKOH
apoMaT HaMm IOHpPaBWJICS OOJbIIE BCEro, IMOANUCHIBAEM IPOCTHIM KapaHAAIIOM Ka)IbIi
JUCTUK Oymaru.
W3rotaBnuBaem apomar ayxoB. Jlis1 3TOr0 Mbl B3SUIU:
o 5 kamnenb 3(UPHOro Macia MepBOil HOTHI: JaBaHaa, OepraMoT
no 10 kamnenp 3pUpHBIX Maces BTOPOX HOTHI: mandei, niaHr-uiaHr
20 xanens 3pUPHBIX Macell TPEThe HOThI: MUHIATBHOTO Macia
JloGaBiisieM OCHOBY K 3(pUpHBIM MaciiaM. B KauecTBe OCHOBBI ISl KHIKUX JTYXOB MBI B3SUIA
CHUpT, pa30aBICHHBINA JUCTHIUTMPOBAHHON BOI0M. OcHOBA cocTaBisieT 7 wacrei (420 karens).
o IlepememuBaeM MOJy4E€HHBIN COCTaB M BbUIMBAEM JyXU B TEMHBIA ()JIAKOH, CTAaBUM B TEMHOE
Mecto. [losyueHHslii cocTaB nepemerirBaeM 1pa3 B 2-3 qHs.
e UYepes 4 Henenu 1yXu TOTOBBI K YIIOTPEOICHHUIO.
B nomaimiHux ycinoBHSX JIOCTaTOYHO IPOCTO MPUTOTOBUTH CcOOCTBEHHbIE Nyxu. Ho »Tu apomarsl
OyAyT ropa3zio mpolie, YeM MOKYIHbIE AyXU 3HAMEHUTHIX (PUPM-TIPOU3BOAUTENEH.

W e

8. OnbIT «Heo0bIYHbIE CBOMCTBA TAKHX 00BLIYHBIX 3€JIEHKH U Hoaa»
Jlnst ombITa BaM MOHAMOOUTCS: CTakaH, BOJA, 3€JICHKA, MEPEKUCh BOJOPO/A, CPEICTBO JII OYHCTKH
TpYyoO.
Jlo6GaBiisieM B cTakaH C BOJIOM HEMHOTO 3€JIEHKH YTOOBI BOJIa OKpacuiach. 3ateM J00aBisieM HEMHOTO
MEPEKNCH, U B KOHIIE HEOOJIBIIIOE KOJIMUECTBO CPEACTBA Il OUMCTKH TpyO. Habmromaem 3a peaknuei.
PactBop 3enenku obecrBetmics. B cocTaB 3eleHKH BXOJUT KpacuTedh — OPHILJIMAHTOBBIN 3€JEHBIH,
KOTOpBIM B LIENIOYHOM cpeae (CpeAcTBO It OYUCTKH TpyO) B INPUCYTCTBUU MEPEKHUCH
00ecCIIBEeUNBAETCA.
Kcraru, 6marogapst 3ToMy OmbITY, MOXKHO yOpaTh MSATHA 3€EHKH ¢ o1k apl. CHavalia KalTHUTE Ha
MSTHO TMEPEKUChI0 BOJOPOJA, a MOTOM BAaTHOW NAaJOYKOM, CMOYEHHOW B pPacTBOPE aMMHAKa,
MOCTENEHHO yOepuTe ero. PacTBop menoun TyT HE MOAXOJMT, MOXKET MOBPEAUTH OJCKIY, a BOT
pacTBOp aMMHaKa BHOJIHE ceOe 001aiaeT MEI0YHON CPeIo 1 MOMOXKET B 3TOM JIEJIE.
Crnenyromuii ombIT — Kak o0ectBeTHTh Woa. OH MPUTOIUTCSA, KOT/Ia BaM HY)KHO OTCTHPATh WO OT
OJICKIbI, €CTTU BBI BAPYT UCMaukanuch. Hy M pyku TOe MOKHO OTMBITh 3THUM K€ CIIOCOOOM.
Jlst 3TOTO BaM MOHAMOOWTCS THOCYIb(AT HATPUS — JEKAPCTBO B aMITyJax, KOTOPBIC MPOJAIOTCS B
anTeke 0e3 perenta M CTOAT HEIOPOro. MOKHO Jake KYNMWUTh IOMITYYHO, €CJIM Ballld aIllTeKH
MO3BOJIAIOT TaK jAenaTh.Ha McmaukaHHyro OneXay Karaere HEeMHOro THOCyJdbdaTa — M KOPHUYHEBOE
MATHO H0/1a MTHOBEHHO HcYe3aeT. MOXHO HaHECTH THOCY/Ih(}aT Ha BaTHBI TAMIIOH U MPOTEPETh UM
PYKH — 17151 pyK He OyIeT HUKAaKoTro Bpe/a.
E1ie mapa onbITOB HE CBsI3aHA HEMOCPEJICTBEHHO C CAMUM MOJIOM, HO C €r0 COCAMHEHUIMU.
MO>KHO ¢ TOMONIBIO HECIOKHBIX XUMUYECKUX PEAKIHUN ONpeNeuTh HalMuue hoja B HOJUPOBAHHOM
COJIH.
Takke MOXHO cJenaTh KpPacHUBBIM, SIPKUA OMNBIT C JIOTOJIEM— pPacTBOPOM HOJUCTOrO Kajiusi B
runepuHe. [Ipu Hanuuum peakTUBOB Jenaercs OYKBaJbHO 3a MUHYTY — IPOCTO CMEIIAaTh JBa
pacTBOpa U HNOJYYUTh IPKOE «COJHBIIIKON:
N eme omauH ombiT — #ox ¢ ackopOMHKOM. J[imst 3TOro moHamoOMTCS CIIMPTOBOM pacTBOp Hoja,
HEMHOTO BOJbl, B KOTOPYIO HYKHO KamHYTh HECKOJIbKO Kamenb #ojga, u OObIl4HAsg amnTedHas
ackopOuHOBas KucinoTta.PazmaBuia B JOKKe JBE€ TaONETKM W BBHICHINAda B OaHKY C KOPHYHEBHIM
pactBopoM #oma. OH MPaKTUYECKH MTHOBEHHO OOECIBETHIICS, HECMOTPS Ha TO, TAaONETKH OBLIN
pa3JaBiIeHbl HE B COBCEM MENKHUI MOPOIIOK, a a0bl KaK U Jake HE MOJTHOCTHIO0 pacTBOPMWIUCH. [lymato,
Y OJTHOM IITYKH XBaTHJIO OBI.

9.0nbIT«CBONCTBA ACTINPUHA»
W3y4yeHne pacTBOPUMOCTH aCIUPUHA B BOJIE.
JUig u3ydeHusi CBOMCTB MCIIOJIb3yeEM KYIUIEHHBIE B alTEKE JIEKAPCTBEHHBIE ITPENaparThl, COJEpIKalIye
AlETWICAIMIMIIOBYIO KUCIOTY: «YTcapunymnca», «Acnupud — C», «ALETUICATUIUIOBAs KUCIOTa.
Pactepnu B cTynke TabneTKH KaXKa0ro u3 jekapctB. O003HauMIM IPOOUPKH
Ne 1 — ACIIMPUH - C
Ne 2 — VIICAPUH VIICA

41


https://kidschemistry.ru/opyty-s-tiosulfatom-natriya-opyty-s-jodom-jod-s-tiosulfatom-natriya-kak-obescvetit-jod.html
https://kidschemistry.ru/uksus-sol-i-jod.html
https://kidschemistry.ru/uksus-sol-i-jod.html
https://kidschemistry.ru/lyugol-sostav-lyugolya-primenenie-lyugolya-reakcii-s-jodom-cvetnye-reakcii-v-domashnix-usloviyax.html

Ne 3 — AHETUWJIAJIMITUIIOBA S KUCJIOTA

[Tepenecnu B mpobupku 1o 0,1 r kaxaoro nexkapcrpa. JJob6aBuiu B Kaxyto mpooupky mo 10 mir Bogsl
Y OTMETHJIM PACTBOPUMOCTH JICKApCTB B BoJie. Harpenu Ha criupToBKE MPOOUPKH C BEIIECCTBAMMU.
BuiBOAbI:

ITpo6upka Ne 1 — ACITMPUH — C — xopo1iasi pacTBOPUMOCTb;

[Tpo6upka Ne 2 — YIICAPUH VYIICA — xoporiast pacTBOPUMOCTb;

[Tpo6upka Ne 3 — ALIETUITAJIMIIUIIOBAS KUCJIOTA — mutoxast pacTBOPUMOCTb.
ANETHIICATHIIIIOBAS KUCJIOTa, COTJIACHO (DPH3UYECKMM CBOMCTBAM, MaJOpacTBOPHUMAa B XOJIOIJHOU
Bojme. Ho Acmupun - C u VYncapun YIICA xopomio pacTBOPWIHCH YK€ B XOJOIHOW BOJE.
AneTuncanuIioBasl Kuciaora B mpoOupke Ne3 mpakTHYeCKH HE PAcTBOPUIIACH B XOJIOJIHOW BOJE U
TaKKe MI0OX0 PACTBOPUIIACH U TTOCJIE HArPEBAHUA.

Omnpenenenue pH pacTBOpoB, coepkKaAIINX ALETUICATUIIMIOBYIO KHCIIOTY.

pH wuccnegyeMbix pacTBOpOB B Tpex MpoOMpPKAX MPOBEPHUIM C TOMOIIBI0 YHUBEPCAIHHOM
WHJIMKATOPHOM Oymaru, Takke MOXKHO C TIOMOIIIbIO JaTunka pH.

BuiBObI:

[Tpobupka Ne 1 — ACIIMPUH — C — pH=5

[IpoGupxka Ne 2 — VIICAPUH VIICA — pH=7

[Tpobupka Ne 3 — AHETWJIAJIMIITNIIOBA S KUCJIOTA — pH=3

OrnpeneneHre pacCTBOPUMOCTH aCTIMPHUHA B 3TUIIOBOM CIIUPTE.

Buecnu B mpo6upku no 0,1 r nexkapcTBeHHbIX npenapaToB U go6aswin 10 mu stanona. Harpenu Ha
CIIUPTOBKE MPOOUPKH C BEIIECTBAMM.

BuiBoAbI:

Pesynbratel skcnepumenta nokaszanu, yto ACIIMPUH B npobupke Ne3 nyumie pactBopsieTcss B
9TaHOJIe, YeM B BOJe, HO BhHIMIagaeT B ocafok B Bujae kpuctawioB, ACIIMPUH - C wactuuno
pacTBOPHMIICS, a YacTh JIEKapCTBAa 00pa3oBaia XOPOIIO PA3IMYUMBIN O€IBI 0CaOK, TaK e OeIbIit
0ca/iok, Mbl HaOmoaanu B mpodupke Ne 2, rae Haxomwics YIICAPUH VIICA.

B uHCTpyKIMAX NpOU3BOAMTENICH aCIMPUHA YKA3aHO, YTO HEJIOIYCTHUMO €ro MPUMEHEHHE COBMECTHO
C 3TAHOJIOM, 3TO TaKXKe J0KAa3aHO HAIMMHU UCCIEIOBAHUSIMM, KOTOPHIE MOKa3aJIl U3MEHEHHUs CBOMCTB
nekapctB. Crnepyer caenarb BBIBOJ O HEIOIMYCTUMOCTHM IPUMEHEHHs AaclHUpUHA COBMECTHO C
QJIKOT0JIbCOIEPKALLIUMU JIEKAPCTBAMU, a TEM 00JIee C aIKOTOJIEM.

W3ydeHue BAUSHUS aCOUPUHA HA POCT MJIECHEBBIX IPUOKOB.

ITomectuth Ha 4 cTekna KycOdykd Xxjeba, 0003HAUUTh Kaxkjaoe crekio Homepamu (Nel, 2, 3, 4
COOTBETCTBEHHO), CMOYHTh cTeksio Nel Bomoi (KOHTpOJBHBIM oOpaszerr), cTekiao Ne2 - pacTBOpom
ACIIMPUHA — C, crekno Ne3 — pactBopom YIICAPMHA — VIICA, crekio Ned — pactBopom
ALETUICAJIUIINIJIOBOM KUCJIOTHL. IIpo6h! BblaEp ay B TEIIOM MECTE IPU HATHYHU BJIATH,
YK€ uepe3 TpU JTHS MbI 3aMETUM OBICTPBIN POCT IUIECHEBBIX TPHUOKOB B KOHTPOJIBLHOM oOpasie. A Tam,
rze ObLIM 100aBIE€HBI PACTBOPHI ALIETHIICATTMIIMIOBOM KUCIIOTHI, IJIECEHb HE HAOI01a)1ach.

BriBobI:

AueTuncanuiuioBasl KHUCIOTa YK€ B HE3HAYMTEIbHOW KOHIIEHTPALMU MPEHATCTBYIOT PpPOCTY
IUIECHEBBIX TPUOKOB, a TakkKe HEKOTOphbIX Oakrtepuil. [loaToMy OHM B OOJBHIMX KOJIWYECTBAX
MPUMEHSIOTCS JJI1 KOHCEPBUPOBAHUS MPOAYKTOB nuTaHusA. [IpemMyiiecTBoM 3TOro BelIeCTBa
SIBJISIETCS. UX HU3Kasi TOKCUYHOCTD U TO, YTO OHA NIOYTU HE UMEET BKYcCa.

Ipunoscenue 7
1. OnbiT «CexpeTHble YepHHUIA»
Caenate HEBUMMBIE YEPHUIIA CBOUMH pPyKaMH IPOCTO!
Heckonbko penenToB HEBUAMMBIX UJIH, KaK UX IO-HAYYHOMY Ha3bIBAIOT, CUMIIATHYECKUX YEPHUIL.
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Ilepen HavaaoOM OMBITOB MOATOTOBBTE JMCTHI Oenoi Oymaru, Bce HEOOXOIUMBIC HMHIPEIMEHTHI,
KHCTOYKY, BaTHbIE [TaJIOYKH, BATHBIE JUCKH (MJIM KYCOUKH BaThl), YTIOT.

YroObl TOTOM HE OTBIEKATHCA OT YAUBUTEIbHBIX IPEBPALICHUN, MPUTOTOBHTE BCE HY)KHBIC
XMMUYECKHUE PacTBOPHI 3apaHee. UTOObI HE 3amyTaThCsl, KAKOW W3 HUX TJe, MOJIHUIIUTE CTaKaHUYUKU
WM MIOMETHTE UX HAKJIEHKAMHU.

Penent 6. KynopocoBele uepHuna

Craenatb oueHb CIIa0bIi, MPAKTHYECKH OECLBETHBIN pacTBOp MeIHOTO Kymopoca. Ilucare Haamuch Ha
oObryHOK Oymare. UepHusia MPOSBATCS, €CIU MOTOM MOJIEPXAaTh JIACT HAJ TapamMH HamaTBIPHOTO
cnupra (Haja My3bIpbKOM) WJIM CMa3aTh JIMCT BaTOM, CMOYEHHOW B HallaThlpe (HAIMUChH 3EJICHEET).
[IposiBneHne npoucxoauT BCaeACTBUE 00pa30BaHKs aMMHUaKaTa MEIM CUHE-3€JIEHOTO 1IBETA.

Penent 7. CtupajibHbIN NOPOIIOK ¢ OTOSINBATEIEM.

Pa3Bectu BOMIOI1 HEMHOTO OTOENMBAIONIETO CTUpalbHOro mopomika. Caenars uMm Haamnuchk. [locne
BBICBIXaHUSI OYKBBI OYyAyT BUAHBI B YIbTpadUOIETOBOM cBeTe (UIsI ATOTO HAA0 HCHOJIB30BATh
CHelHalbHbIil (OHAPUK, KOTOPBHIM, HANpPUMEp, MPOBEPSIOT JEHEXHbIEe Kymiopbl). OHHU peasbHO
ceetarcs B TemHoTe! XKanko, ¢hoTo caenarh Henb3s!

Penent 8. YepHuna u3 acnupuHa

TabneTrky acnupuHa pacTBOpUTH B BoJe. Haamuck 3THMU YyepHUIIaMU MOCIE BbICHIXaHUS CTAHOBUTCS
HEBUIUMOU. UTOOBI MPOSIBUTH €€, HaJl0 CMa3aTh JIMCT OymMaru BOJHBIM PacTBOPOM COJIEH xkele3a.
Penient 9. Yepnuna us kobanbTa

XJA0puUCTBI KOOANBT (MM a30THO-KOOATBTOBYIO COJIb) MOXHO HalTH B BHJE MOPOIIKA B HEKOTOPHIX
Habopax Ui XUMHUYECKMX ONBITOB. YTOObI clenatb M3 HEro 4YepHuia, KOTOpble Ha BpeMs
MPOSIBIISIOTCS, @ MOTOM CHOBA MCYE3arOT, HAJI0 PAaCTBOPHUTH 1T MOpOIIKA B 25 I' IUCTHIMPOBAHHOU
BoJbL. [loce BhIChIXaHUS, HAITUCH, ClIETaHHAs 3TUMU YEPHUIIAMH, TIOUYTH HE BUHA. YTOOBI MPOSIBUTH
ee, MOHAJOOUThCS MPOrjaaauTh Oymary yTioroM. Haamuch craHeT sSpko-CHHEro IBETa, KOTOPBIH
MIOCJI€ OCTHIBAHUS CHOBA MOOJIETHEET.

Peuent 10. YepHuiia u3 nopomika KpOBSHOM COIU

10 1 xenToil kpoBsiHOM cou pacTBopstoT B 100 mut Boabl. Hagnuch mocsie BhICBIXaHUs CTAHOBUTCS HE
BUAHA. [IposSBUTH €€ MOKHO, cMa3aB JUCT pacTBOPOoM 20 I XJIOPHOTO kese3a B SO M1 BOJIBI.

2. OnbIT «IlosrydyeHue akBapeabHbIX KPacoK»

[esb: MPUTOTOBHUTH aKBapEIbHBIE KPACKHU MCIIOJB3YS MOJyICHHBIC IPUPOTHBIC KPACUTEITH.
Hcnonp3yemblii MaTepuall: MeJl, MyKa, IPUPOTHBIC KPACHTEIH (PACTBOPHI AHTOIIMAHOB).

B mpurotoBiieHnu akBapeiIbHBIX KPACOK MOYKHO HCIIOJIb30BaTh PacTBOPHI aHTOIMAaHOB. Ho st Toro
94TOOBI KPACKH 3aryCTeld, HEOOXOIMMBI CBS3YIOLIHME BElecTBA. MBI HCIIOIB30BaIM Mea U MyKy. Men
MPHUIACT aKBapeIH MATKOCTh M CIOCOOCTBYET COXPAHEHHIO KPACKH B IMOJYKHJIKOM COCTOSHHH B
TEYEHHUE JUTUTEIBHOTO BpeMeHn. Kpacku Heo0X0MMOo yrapuTh Ha BOASHOM OaHe.

JInsi TPUTOTOBIICHHSI AaKBapeIbHBIX KPAacOK WCIOJIb30BAIM KpPACHTEIH TPEX I[BETOB: IKEITHIN
(MOPKOBB), MATMHOBBIN (KITIOKBA), KOPHUHEBLIH (Kode).B pesynpraTe momyuymin akBapeabHbIe KPacKU
TpeX IBETOB (3KEJITHIN, KOPUUHEBBIN, MAIMHOBBIN).3aTEM CMeEIIad KOPUYHEBYIO KPACKY C JKEITOU U
MOJIyYHITH CBETJIO-KOPHYHEBYIO Kpacky. [Ipu cMenmBaHUM MaJIMHOBOW KPAaCKH C JKEJITOW MOJYYHIIH
OpaHKEBYIO KPaCKy.

3. MBLIBbHBIE ONBITHI

Omgpit 1. ITy3pIpH BOKPYT OPEIMETOB

B tapenky Hanumum MBUTBHOTO PacTBOPA HACTOJBKO, YTOOBI THO TapeiKu ObLIO MOKPHITO CIOeM B 2 — 3
MUJUITUMETPa BBIIINHBI, B CEPEIMHY TMOCTABUIM MaJleHbKYI0 (UTYpPKY, CMOYEHHYIO B MBUILHOM
pacTBOpE, U HAKPHLIIU BOPOHKOM.

3areM, MeIJICHHO TIOJHUMAasi BOPOHKY, Ay B €€ y3KYI0 TpyOOUKy — 00pa30Bajcsi MbUIBHBIA MYy3bIPh.
Korpa 3ToT my3bIpb JOCTUT JOCTATOYHBIX pa3MEepPOB, HAKIIOHHIIN BOPOHKY, BRICBOOOKIasl U3-TI0] HEe
ny3bipb. PuUrypka okazajcs CTOSLIEH MOJ MPO3PAUHbIM MOJYKPYTIbIM KOJIAKOM M3 MbBUIBHOM
IUICHKH.
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MpbUTbHAS TUIEHKA ITy3BIPS TOCTATOYHO MPOYHA U 3JACTUYHA, YTOOBI B HETO MOKHO OBLIO TIOMECTUTh
HeOOJIBIION TPeAMET, MPEeIBAPUTEIBHO CMOUYEHHBIH MBUTLHBIM PaCTBOPOM

OmnpiT 2. [1y3bIpb B y3bIpe

Hanumn HEMHOTO pactBopa B IJIOCKYIO TapesKy.
C mnoMoImp0 BOPOHKH BBIAYIM OOJBIIOW MBUIBHBIN Imy3biph. [lomyumnace Hekas momycdepa.
TpyOouky [ KOKTEHJIsi NOTPY3UJIM B MBUIBHBIA PAaCTBOP TaK, YTOOBI TOJBKO KOHYMK €€, OCTaJCs
cyxuM. Beenu TpyOOUKy BHYTPh MBUIBHOU cepbl. OCTOPOXKHO, Cleas 3a TeM, 4TOObl HE JIOMHYII
OOJBIION TY3BIPh, YEpPE3 €ro CTEHKY MPOTOJKHYJIM COJOMHUHKY 10 LeHTpa!l MemieHHO aynu B
coJIoMUHKY. [loayunnu BTOpOi my3blph, 3aKIIOUYEHHBIN B 1epBOM. OCTOPOKHO BBIHYJIU COJIOMUHKY, a
3aTe€M BBEJIM €€ OISITh BO BTOPOM Iy3bIPb U BBIAYIIN TPETUMA!

CTeHKM MBUIBHOTO MY3bIPs JOCTATOYHO MPOYHBI W 3JACTUYHBI, YTOOBI CKBO3b HHX MOXKHO OBLIO
IIPOBECTU COJIOMHUHKY, IPEBAPUTEIHLHO CMOUYEHHYIO MBIJIbHBIM PACTBOPOM.

Omnpit 3. [1y3bIpu Ha NOJCTABKE

C mnomompio TpyOOUKM BBIIYJIM HEOOJBIIONW My3blph M OYEHb OCTOPOKHO IOMECTUIM Ha
MIPEIBAPUTENIBHO CMOYEHHBIM MBUIBHBIM PACTBOPOM HEOOJIBLION MOJACBEYHUK B BUE 3MeU. [ly3bipb
pOCTOST 6 MUHYT.

Omnpit 4. Bona ckBO3b My3bIpb

Ha u3roToBieHHON CBOMMHM pyKaMy MPOBOJOYHOM paMKe MOJy4aeM IUIEHKY U JIbEM 4epe3 Hee BOIY.
HeseposiTHO, HO Bo/Ia B TeUE€HHE HECKOJIBKUX CEKYH]I IPOXOJUT CKBO3b IIEHKY, HE MOpBaB €¢!

4. OnbIiT «CBOHCTBA HIKOJBLHOI0 MeJIa»

OmeiT 1.B crakan Hanuina HeMHOTO 9% ykceyca (YKCyC — 3TO KACTI0Ta) U MOJI0XKUIIA TyJa MEIOK. YKCYC
CUJIBHO 3a0ypiui. 3aTeM OT Mejla Hadalld OTKAJIBIBAThCsl HEOOJIbIINE KyCOUKH. MeJl B3auMOJCHCTBY S
C KHCIIOTOM pa3pymiaeTcs W BBIIEISETCS YIIEKUCIBINA Ta3, YTO s U yBHUJENA MPHU MPOBEJICHUH OIIbITA,
3HAQYUT OH JACHCTBUTEIHHO COJACPKUT KapOOHAT KaIbITHSI.

OneiT 2. B kadectBe 100aBOK B MeJ HCIOJB3YIOT TaKXKe THUIIC M Kpaxmai. S B3sia 6 MEITKOB M
KalHyJla Ha HUX Mo Kamie Woma. Okpacka Hoja Ha OJHOM M3 MEJKOB HM3MEHHMJIACh Ha CHHE —
¢dbuoneToBslii 1BeT. Ha ocTanpHBIX 0Opasiax Mesa oKkpacka CIUPTOBOTO pacTBOpa Hoa HE MEHSJIACh.
BbiBoa: 3HauuT, B pasHBIX BHUAAX Mella €CThb pa3Hble [00aBKM: B OJHOM oOpasle TOYHO
MPUCYTCTBOBAI KpaxMall. 1 00 sTomy3Hasia KanmHyB 1o Kpaxman MeHseT 1IBeT CITUPTOBOTO pacTBOpa
Homa Ha CUHE - (hHOIETOBBIN.
Onbit 3.Ecu nmoTporate pykaMmH IIKOJIBHBIA M€Jl — OH TBEPAbIM M 1mepoxoBaTbiid. Korga Mel numiem
Ha JIOCKE — OH KPOIIUTCS, CHIIJIETCS, 3HAYUT, OH Xpynkuil. Ecinu mpoBecTn MenoMm Ha pyke, OH
OCTaBIISIET CIIe].

Omnpit 4. Eciu onycTUTh B BOJY MeJl, BOJAAa MYTHEET, a uepe3 HEKOTOPOe BpeMsi BHOBb CTAHOBUTHCS
npo3payHoit. [Ipu 3ToM Men ocenaet. 3Ha4UT, MEJI HE PACTBOPSIETCS B BOJIE.

OmnpbiT 3. B3sina 2 Tapenouku. B nepByro Hayimiia Boy, BO BTOPYIO - HEMHOTO PacTUTENIbHOTO Maciia. B
KKy TOJIOXKUJa MO0 KycOoukKy Mena. Boxy men BmuTan oueHb OBICTPO, MAaclo — MOMEJIEHHEee, HO
Tapenoyvka TOXeE oKa3anach MOYTH CYXOH.
BeiBon: Men XOPOIIO BIIUTHIBAET BOAY u KUP.

5. [IpakTnyeckas padora «OnpeaejieHne cpeabl pacTBOPA ¢ NOMOLILI0 HHANKATOPOB»

[{enib: M3YYUTH THUIBI CPEAbl, WHIUKATOPBI, X CIIOCOOHOCTh MEHATH OKPAaCKy B 3aBHCUMOCTH OT
peaKkuMu Cpebl, HAy4YUTbCS ONPEIETATh PEaKkIHI0O Cpelbl PacTBOPOB Pa3HBIX OOBEKTOB, YCHIIUTH
3aMHTEPECOBAHHOCTh YYAIIMXCS MPH M3YYEHUH XUMHUHM KaK IIKOJBHOIO MpeaMeTa, cliocoOCTBOBATh
nporeccy camooOpa3oBaHusl.

Ob6opynoBaHue: MTATUB ¢ MpodUpKamu, AaTuuk PH, puabTpoBanbHast Oymara.

PeakTHBBI: JJakKMyC, METHJIOBBII OpaH)KeBbIN, (heHOIPTATIEHH; paCTBOPHI COJSHON KUCIOTHI, YKCYCHOMN
KHCJIOTHI, JTUMOHHOM KHUCIIOTBI, pacTBOP COJIbl, PACTBOP MbLIAa M MOIOLIETO CPeICTBa A MOCYIbI,
pacTBOp COKa CBEKJIbI, THAPOKCHIA HATPUs, XJIOpUIa HATpus, Yail, Boja.

X0/ paboThI:

B noBceiHeBHOM KM3HU MBI BCTPEYaeMCsl C MacCOM JKUAKOCTEH, pa3InyHOro BKyca, 3amaxa, 1iBeTa, HO
BCE OHM HMMEIOT ONPEACTICHHYIO Cpeay: KUCIYl0, OCHOBHYIO, MO0 HeWTpaiabHyro. Kak ke MOKHO
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OTIPEIICITUTh 3Ty Cpely 0e3 Toro, 4To0bl MPoOOBATh PACTBOPHI HA BKYC, BEJh HE BCE OHU 0E300MIHBI,

HEKOTOpBIE U3 HUX ONACHBI I %KU3HU. Kak Bbl cunTaere, KakoBa Liejlb HAILEro ypoka?

TeKylmuii THCTPYKTaX:

OcTtopoxHO 0OparaiTech ¢ XUMHYECKIM 000py10BaHHEM !

A) Ilpu pabote co crexiaoM (MpoOHpPKH, KOJObI, CTaKaHbl, TPyOKH) BCerJa MOMHHUTE, YTO CTEKIO -

OUEeHb XPYIKUAN MaTepHall v YTO €ro JIETKO pa3OuTh.

b) Ilpu pabote ¢ pacTBOpaMH KHCIOT M IIEJIOYEH HpPOSIBUTE OCTOPOXKHOCTh. Ecim kucrnora wimm

LIeJI0Yb OTIaJIa Ha KOXKY — HE NaHUKYWUTE, a cOO0ImMTE 00 ITOM YUUTENIO, U HEMEAJIECHHO IIPOMOiiTe

OO0JIBIIIM KOJIHMYECTBOM MPOTOYHON BOIBI.

B) 3anpemaercsa npo6oBarh BEIECTBO Ha BKYC (T).

I') PaGoTy npoBOAMTH TOIBKO HAJ CTOJIOM (II).

J1) UyBCTBUTENBHBIN 3i1eMeHT Aatuuka pH — CTeKIsHHBINA mIapuK B ero HuxkHel yactu. OH O4YeHb

XPYIKHAN, TIO9TOMY HE CJIEIyeT KacaTbCs UM JIIOOBIX TBEPIBIX MOBEPXHOCTEH WM POHATH. JlaTdmk

JKEJIaTeIbHO 3aKPEIUIATh B IITATHUBE.

BrinonHenue nmpakTuyeckoi paboThI:

Omnpit Ne 1 Onpenenure pH pactBopa npu oMoy HHAMKATOPOB WK AaTduka pH.

Jlnst onpenesieHnst Xxapakrepa cpe/ipl McroJib3yercs pH-mkana.

UucnenHoe 3HaueHue BoaopoaHoro mokazarens (pH) B mkame or 0 mo 14 xapakTtepusyer

KOHLIEHTPALIMIO KUCJIOThl WM ILIEJ0oYd B pacTBope. 3HaueHue () yka3plBaeT Ha TO, YTO PacTBOP

MpeJICTaBIsieT COOOM CHIJIBHYIO KHCIIOTY, CpelHee 3HadeHHe 7 COOTBETCTBYET HEUTpalibHOMY

pactBopy, pH = 14 nmeroT cuibHbBIE OCHOBaHWSA, WM 11e04d. B HeilTpaneHOM pactBope mipu 25°C pH

= 7. B kucnbix pactBopax pH < 7, u TeM MeHblIE, UeM KUCIIEE PACTBOP; B LIEIOYHBIX pacTBopax pH >

7, u TeM OoJibliie, YeM OoJIbIe METOYHOCTh PacTBOpA.

NuankaTopel MEHSIIOT CBOM IIBET B 3aBUCUMOCTH OT 3HaueHusi pH no-pasnomy.

C noMoIpio pa3nUyHBIX MHAMKATOPOB U Aartuuka PH ompenenutre pH BOJbI, pacTBOPOB COJSHOM

KHUCJIOTBI, XJIOPHIa HATPUA U TUApOKCHIa HaTpusl. Pe3ynbTaTel opopMuTe B BUJIE TaOIHUIIBI.

1. 3akpenute natuuk pH B janke mraruBa. B mepBhIil cTakaH HaJeWTe COJIIHYIO KUCTOTY. [lorpy3ute

3NIEKTPOJI B pacTBOp, HE MeHee uyeM Ha 3 cM. Korna nokazanus nmpubopa cTabUIU3UPYIOTCS, 3alUILIUTE

3HaueHune pH B TaOnuIly pe3yabTaToB H3MEPEHUH.

2. PaznmenuTe pacTBOp KUCIIOTHI MO TPEM MpoOMpKaM u 100aBbTE K HUM MO 1—2 Karumm WHIWKATOPA.

Janummnre HaOIOIeHU.

3. Hanecure CTEKJISTHHOW MajJOYKON KaIlIl0 pacTBOpa Ha YHUBEPCAJIbHYIO MHIAMKATOPHYIO Oymary.

3anumure HaOIIOACHHUS.

4. ITanouky npoTpute GUIBTPOBATHLHON OyMaroi.

5. TwarensHO onoJsiocHUTE naT4uK pH M3 MpoMBIBANIKM HaJl CTAKaHYMKOM 1715 ciuBa. [loBTopute TOT

e OKCIIEPUMEHT ¢ Japyrumu pactBopamu (cHadama — ¢ NaOH, manee — ¢ NaCl, motom — ¢

BOJIOTIPOBOTHOM BOJIOK).

Pesynbrarel n3mepenunii/HabmnoieHuit opopMuTe B BUJIE TAOIHIIBL.

Hccnemyembrit HCI NaOH NaCl Bomonpo-

pactBop BOJHAasA BOJa

3nauenue pH 1o

JATYUKY

[{Ber nakmyca

IIBer

MCTHJIOBOTO
OPaHKCBOT'O

IIBer

denondranenna

IIBer

YHHUBEPCAIBHOTO
WHMKaTOpa

BeiBox: eciu pactBop umeer pH = 7 cpena HelrpanbHas, npu pH< 7 cpena kuciorHas, npu pH> 7
cpela LenoyHas.
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MeTto1mKa U3roToBACHNS UHIMKATOPOB.

JUis TpUrOTOBIEHUS WHIUKATOPOB M3 PACTUTEIBHOIO ChIPbS PEKOMEHIYETCS, HCII0JIb30BaTh
OKpAIlIeHHbIE PACTEHHS MM HMX YacTU. BbIOOp pacTUTENHHOrO MaTepuala sl HPUTOTOBJICHUS
WHIUKATOPOB HeorpaHudeH. CyIIeCTBYIOT Pa3InYHbIe CIIOCOOOB MPUTOTOBJICHUS HHIUKATOPOB.

1. MHaukaTtop M3 COKa KPAaCHOKOYAHHOM KaIlyCThl MOXKHO TOJYYUTh clieayromum obOpasom: 40-50
IPaMMOB MEJIKO Hape3aHHOM KamyCTbl 3aJUTh 25 MJ 3THJIOBOTO CIIMPTA, OCTOPOXKHO MPOKUIISATUTD,
0T(UIBTPOBATH — UHAUKATOP FOTOB.

2. WHpauKatop MOXHO TOTOBUTh HE TOJIBKO W3 CBEXKEro ChIpbs, HO U U3 CyIIEHHOro. TOHKO
U3MeNbYatoT KOPHU KOHCKOro masens u 6epyr 25 — 30 rpamm, 3anuBaroT 25% BOJHBIM pacTBOPOM
amMuaka (120 — 150 mut). 6 yacoB HaCTaWBAIOT.

3. 50r cBeXHX IJIOJIOB pa3MeNbuuTh B CTYNKE, 3auTh 200MiI BOABI U KUISATUTH B T€UEHHUE 2-3MUHYT.
3arem oxuaxAEHHBINA U OTOUIBTPOBAHHBIA PACTBOP pa30aBUTh CIIMPTOM B COOTHOIIEHHH 2:1 € HENbI0
IIpEeI0XPaHEHHs] pacTBOPA OT NOPYH. AHAIIOIMYHO FOTOBAT BBITSKKH U3 JIEIECTKOB 1IBETOB.

4. MOXHO HCMOJNb30BaTh CYIIEHBIE STOJbl, MOJydas M3 HUX HACTOM: JUISI 3TOTO HM3MEJIbYEHHBIN
MaTepuan Hy)KHO 3aJUTh BOJOW M J1aTh MOCTOATH HEKOTOPOE BpEMs MPH KOMHATHOW TeMmIeparype.
OkxkpallleHHbII pacTBOp OTGUIBTPOBATh M MCIOJIb30BATh KaK MHIUKATOp. MHOrHE SIrojibl COXPaHsIoT
CBOM CBOMCTBA, €CJIM X IIOMECTUTh B CaXapHBIN CUPOIL.

5. JInst mpuUroToBIIEHUsI UHAMKATOPHONH OymMaru He0OXOJIMMO B IMPUTOTOBJIEHHYIO BBITSKKY OMYCTUTH
cyxyio GuiabTpoBaibHYyt0 Oymary Ha 10 — 12 MuHYT, TOKa Kpacsiiee BEIIECTBO HE aJCopOMpyeTcs
uetoa030i. [Ipun He06X0AMMOCTH 3Ty MpoOLEypy MOBTOPSIOT 2 — 3 pa3a. 3areM Oymary npoMbIBalOT
U CylIaT, He AOIycKasl nonaganus sipkoro ceeT. Cyxyro Oymary pa3pe3aroT U XpaHsST B aKeTe.

OmnbiT Ne 2 MI3MeHeHune [IBeTa COKa CTOJIOBOM CBEKJIBI MPH IEUCTBUH PACTBOPOB KUCIIOT U IIEIOYEH.
1.IIpuroroBbTe pacTBOp COKa CTOJIOBOM cBekJIbI B BoJie (1:10).

2.HaneiiTe B mpoOUpKHU 1O 5 MJI pacTBOpa COKa.

3.lo6aBbTe B MpoOMpPKU paBHbIE OOBEMBI: B MEPBYIO — pacTBOpa KUCIOTHI, BO BTOPYIO — CJIabOro
pacTBopa HAIIATBIPHOTO CHHUPTA, BTPETHIO — PACTBOPA COJBI MIIM TUAPOKCHUIA HATPHsL, B UETBEPTYIO —
BO/IBL.

4.HabmroaiTe 3a ”3MEHEHHEM OKPACKHU COKa.

HaGnronenue: B KHCIION cpene COK CTAaHOBUTCS MyPIypPHBIM, B CIa0OIIEJIOYHON — ToJlyOOBaThIM, B
CHJIBHOIIIEJIOYHOM — TOJTYObIM, B HEMTpaNbHOM cpefie — 0CTaeTcss 00PA0BO-KOPUIHEBBIM.

BbIBOJ: COK CTOJIOBOM CBEKJIBI ABJIAETCS XOPOIIMM MHIUKATOPOM.

OmnpiT Ne 3 Onpenenenue pH cpenbl cpecTB OBITOBOM XMMUU U KOCMETHYSCKUX CPEJICTB.

B 006pa3ipl MOIOMUX U KOCMETUYECKUX CPEJCTB 100aBIIsIeM WHIUKATOPHI.

Habmronenue: pacTBOp MblIa U MOIOILIETO CPEJCTBA IS TOCY Il UMEIOT LIEIOYHYIO CPEy.

BreiBog: Ilpu paGote ¢ MOWOIIKUMU CpeACTBAMH M MOPOIIKOM HEOOXOIMMO MPUMEHEHHUE KaKuX-JInOo
3alIUTHBIX CPEJICTB (MEePUYATOK), TAK KaK UX CHIJIBHO - IIEJI0YHAasl U CUIBHO-KHCIAs Cpebl pa3pyliaroT
KHUCJIOTHYIO MaHTHIO MUJEPMHCA, OKa3bIBasi HEraTUBHOE BIUSHUE HAa KOXKY PYK.

OnbeiTr Ne 4 Onmnpenenenue pH cpeapl JUMOHHOM KHCIOTBI M pacTBOpa COJbl C IOMOILIBIO
PaCTUTENHFHOTO UHIUKATOPA.

B 00pa3ibl IMMOHHON KHUCIOTHI U PACTBOPA COMBI 100aBIIIeM Uail.

Habmronenue: B TMMOHHOM KHCIIOTE Yail MOCBETIIEN, a B PACTBOPE COJbI — IOTEMHEIL

BbIBOI: pacTUTENbHBIN HHAMKATOP Yail MOKHO MCIIOJIb30BATh I ONPEICIICHUS CPelbl pacTBOpA.
Pesynbrarel HaOMIOACHMI 3aHECUTE B TaOMUILY, CACIATh BBIBOIBI.

Ipunoorcenue 8
1. IIpakTnyeckas padora «KauyecTBeHHBIH COCTAB BO3AYyXa)»

[Tepen mpoBeneHHEM JKCIEPUMEHTa ydJaluMcs HEOOXOIMMO OOBSCHHTH YCTPOHCTBO MpHOOpa,
YTO O3HAYAIOT JeNieHHsA. Takke HeoOXOOUMO YOeOHWThCS, YTO TpoOKa mpHOOpa TePMETUYHO
3aKpBIBAET COCY/I.

Lenv pabomol: SKCIEPUMEHTAIBHO OTIPENEIUTh 00BEMHYIO IO KHUCIOPOaa B BO3IYXE.

Obopydosanue u_peaxmugwl. NpUOOP sl ONMPEIETICHUSI COCTaBa BO3/AyXa, MITATHB, CIIMPTOBKA,
CTEKJISIHHAs MMaJoyKa, TyduHa, CTakaH ¢ BOJOH, KpacHbIN (ochop.

Texnuxa bezonacnocmiu:

C 0CTOpOXKHOCTBIO 00paIaTbes ¢ TopsmuM Gpochopom.
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Huempyxkyus K 6blnoanenuio:
1. Kpucrammmsarop HanoJIOBUHY 3aMoJIHUTE BOJOH. Ha moBepxHOCTh BOJIBI ToMecTUTE (hapdopoByro
gamky ¢ 1—1,5 r cyxoro kpacHoro ¢ocdopa.
2. Obpamume 6Humanue Ha HEOOXOAUMOE YCIOBHE HKCIIEPUMEHTA — BIXHBIA (oCcOop HCIOIB30BaTh
Henb3st! Pochopa MOKHO OBITH B3ATO OOJbBIIE, YeM TpeOyeTcsl Ui CBSA3BIBAHUS BCETO KUCIOPOJa,
HaXOJAIIErocs B COCYE.
3. OTkpoiite MpoOKy MpudOpa v MOMECTUTE KOJOKOJ B KPUCTAIUIM3ATOP ¢ BOJOW. [lorpy3uTe KOJIOKOII
B BOJly HAacTOJbKO, YTOOBl ypOBEHb BOJIbl COBIaJajl C HUXKHUM JeJeHHeM Kojokoia. [Ipu stom
HIDKHUM Kpall KOJIOKOJIa HE JOJDKEH JOXOIUTh O JHA Kpucramiusaropa. [is 3Toro Kojokon
3aKpeINuTe B IITATUBE WK MIOMECTUTE HA JTHO KPUCTAILIIN3AaTOPa JABE CTEKIISIHHBIE MTaJI0YKU.
4. CunipHO pa3orpeB KOHEIl CTEKIISTHHOM MajovKH, OIyCTUTE €€ B KOJIOKOI U monoxkrure dpochop. Kak
TOJIbKO (ocdop 3aroperncsi, OBICTPO W3BIEKUTE MAJIOYKy U 3aKpOMTE KOJIOKOJ MpoOkoi. Komoxomn
3aIOJIHAETCS TYCTBIM OCJIBIM JIBIMOM, COCTOSIINM U3 YacTH4eK (POCHOPHOTO aHTHIPUTIA.
5. Ilpu ropenun Qochopa 006béM BO3aYyXa BHYTPH KOJIOKOJA BHAuUaje OT HArpeBaHUs HEMHOTO
YBEJIMYUBAETCS, @ YPOBEHb BOJIbI B KOJIOKOJIE TOHMKaeTcs. [1o Mepe pacxooBaHMs KUCIOPOAa TIaMst
nocrernenHo racHeT. benbii pochopHbIit aHruapua pactBopsieTcs: B Boje. Cocya oxXJaxaaeTcs, ra3 B
KOJIOKOJIE MOCTETEHHO yMEHbIIaeTcsi B 0ObEMe. YpoBeHb BOJBI B KOJIOKOJIE TMOBbIIIaercsi. B
KPUCTAJIJIN3aTOP JI0JIEUTE BOJBI B TAKOM 00bEeMe, UTOObI BHYTPH U CHApYKU KOJIOKOJIA YPOBHH ObLIH
OJINHAKOBbI M COBINAJAJIN CO BTOPBHIM JIEJIEHUEM KOJIOKOJA.
6. OtkpoiiTe TpuOOp W MPU TOMOIIM TOPSIICH JTYYHMHBI YOSTUTECh B TOM, YTO OCTABINWKCS B
KOJIOKOJIE ra3 He MO/IeP)KUBAET FOPEHUSI.

Pesynbrarel HaOIIOIEHMIA

. Yucao nenenuii B npudope,
Yucao nejnenuid B npudope,

3aM0JHEHHBIX ra3amMu Kakoii ras
3aMMOJTHEHHBIX BO3YX0OM
(mocJre NPOBeIeHUs] | MpopearupoBaJ?
(10 mpoBeIeHUsI peaKkuu)
peakuumn)

Bwvi600wi:
B BBIBOJIaX yKa3ath cojeprkaHue KUciopoaa B Bo3ayxe (B %).

2. IIpakTuyeckasi padora «3yuyeHue NoYBbI»

Omnpenenenrne KUCIOTHOCTH TMOYB OTHOCUTCS K 4HCIy Haubojiee pacHpoCTpaHEHHBIX aHAIM30B B
pactenueBojicTBe. CyIecCTByeT MHOXECTBO METOJIOB aHalM3a KHUCIOTHOCTH 1ouB. HawuGonee
npocrevmuii mMeton — omnpexaesnenue pH coneBoil BBITSDKKM. B KauecTBe COJIEBOM  BBITSKKHU
HCIIOJIB3YIOT PACTBOP XJIOpUAA KaIHs.

[To crenenn KMCIOTHOCTH, OIIPEEISIEMOM B COJIEBOM BBITSKKE, IOYBBI IESATCS HA Pa3HbIE THUIIBIL.

Tun noussl  3Hauenus pH

OueHb CHIIBLHO KHUCIIBIC Menee 4
CHIIBHO KHCIBIC 4,1—4,5
CpenHe kuciblie 4,6—5,0
Cnabo xuciasle 5,1—5,5
bnuzkue k HERTpaIbHBIM 5,6—6,0
HefitpanpHeie Bbonee 6

PacTrenuss mposBISIIOT pa3nMuYHYH0 YyBCTBUTEIBHOCTb K KHCJIOW M LIEIOYHOM cpene. [lempeccus
POCTOBBIX IpoleccoB Habmomaercss npu pH Hmwke 5 u Bbime 8. OntumaneHoe 3HadeHue pH s
BBIpAIIMBAHUS PXKH, JIIOMMHA, KapTodens, rpeuuxu — 5,5, a Uit ropoxa, KyKypys3sl, miieHuis — 6,0
—7,0.

IToBblIIeHHass KUCIOTHOCTh MJIM IIEJIOYHOCTh MOYBBI HapymaeT (PU3HOJOIMYECKOe paBHOBECHE B
[IOYBEHHOM pacTBOpE, YXYALIAeT NMUTaHHWE pacTeHuil. [loBbllIeHNE KOHLIEHTpAlMM MOHOB BOJOPOAA
CHIDKAET MOCTYIUICHNWE B PACTEHUS Kalus, KalbLus, Maraus, gpocdopa.

[lenb paGoThl: 3MeHeHue pH MouBkI.
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OO6opynoBaHMe M pPEAKTUBBI: MepHas konba — 250 mur; mmiauHap mepHbidi — 100 mu, gatumk pH,
pacTBOp XJIOpUAA Kalusl.

Texnuka 6e30macHOCTH: COOMIOAATH TPaBUiIa PabOTHI € AEKTPUUECKUMHU MTPUOOPAMH.

WHCTpyKIMs K BBIIIOJIHEHUIO:

OOpazen; MOYBBI B BO3IYLIHO-CYXOM COCTOSIHUM H3MENBYalOT (MPH HEOOXOJMMOCTH IPOCEUBAIOT
gyepe3 cuTo). BapemmBaror mpoOy mouBbl Maccodl 30 T M MOMEIIAIOT B KOHHYECKylo KonOy. C
MOMOIIIbIO MEPHOTO LMJIMHAPA OTMEPSIoT 75 M 1M pacTBopa XJI0pHuaa Kallusl U MPUIHBAIOT B KOJIOY.
[TouBy c pacTBOpoM IepeMelIMBaOT B TeueHue 1 MUHYTHI. B MOJy4eHHYIO CYCHIEH3UIO OIYCKaroT
natyuk pH u uepe3 MUHYTY 3anuchIBatOT 3HaueHue pH.

[lonyueHHble JaHHBIE 3aHOCAT B TAOIMILY M OIIPEJEISIFOT TUII [IOYBBHI.

Pe3ynbrarel u3MepeHuii/Ha0IroIeHUN

[Ipo6a mouser  3nauenue pH Tun mouBbl

[IpoGa Nel

[IpoGa Ne ...

BrIBOIBI: yKa3aTh THUIT MOYBBI, B3ATOM ISl aHAJIN3A.

3. IpakTnyeckas padora «KayecTBeHHBIIi aHAIN3 BOJbI»

[lenb: mccnenoBaTh COCTaB U KauyecTBO BOJOMPOBOJIHON muTheBoi Boabl B MBOVY «CropHoryprckast
COII» ¢puznuecknMu 1 XUMUIECKUMU METOJaMHU.

O6opynoBaHWE W PEaKTUBBI: BOJOMPOBOJHAS NHUThEBas BOJA, B3SATas W3 LEHTPAIU30BAHHOTO
ucrounuka BojocHadkeHuss MBOY «Cropuoryptckas COIll», natuuk Temmneparypsl IUIaTHHOBBIH,
TEPMOMETP, AaTYUK PH, CTEKISHHBIN cTakaH, IITAaTUB JA0OPATOPHBIN, CTEKISTHHBINA IpayMpOBaHHBIN
UWIMHAP € IUIOCKUM JTHOM; CTaHAApPTHBIA WIPUQPT ¢ BHICOTOM OyKB 3,5 MM, MPOOMPKH, KOHUYECKAS
kojba &mkocTthio 150-200My, BOpOHKA, BEChl, CYIIWIBHBIA IKad, MBUIBHBIA  pacTBOD,
KOHIICHTPUPOBaHHAas a30THasA KucioTa, 20% pacTBOp poJaHHWIa aMMOHUs, XumMudeckas nocynaa, 10%
pacTBopa HUTpaTa cepedpa, pactBop xpomarta kanus (10%), uuauHIp, MUIETKA.

Xo0J1 pabOThI:

B cooTBeTcTBHM C TMTHMEHHYECKUMHU TPEOOBAHUSMHU MPUTOJHOCTb BOJBI K MHUTHIO CKIIAJBIBACTCS W3
TpPEeX COCTaBIIAIOIINX:

*ee aMUIeMHUOJIOTHYECKON 6e30MmacHOCTH (BOIa HE JOJDKHA OBITh 3arps3HeHa OaKTepUsSIMH, BUPYCAMH,
MPOCTEHIINMHU, SHIIAMH TeIbMUHTOB U TIP.);

*0e3BpPEeIHOCTH 110 XUMUYECKOMY COCTaBY;

*XOpOUINX OPraHOJENTHYECKUX CBONCTB.

Pu3nuecKrue METOJIbl ONpPEACSICHUs MOoKa3aTeae, XapakKTepU3YIOUIMX OPraHOJENTUYECKUE CBOMCTBA
BOJIBI.

OpranonenTuyeckas OIEHKAa KadyecTBa BOJbl - 00s3aTesbHAs HavalbHas MpOIeAypa CaHUTAPHO-
XUMHUYECKOTO KOHTPOJSA BOJbl. OpPraHoJenTUYECKUE CBOMCTBA HOPMHUPYIOTCS IO MHTEHCUBHOCTHU MX
BOCIIPUATHS YEJIOBEKOM. JTO TEMIEparypa, LUBETHOCTb, IMPO3PAYHOCTh, MYTHOCTb, OCAJOK, 3amax,
BKYC, IPUMECH.

OrnpezesieHUe TeMIEPaTypbl BOJbL.

- Haneiite B cTakaH 0ko0Ji0 25 MJI UCCIIElyeMOU BOJIBI.

- 3aKpenuTe CTaKkaH B IITATUBE.

- Onyctute B BOAY TEPMOMETP M JaTUYUK TEMIIEPATYyphl, AKKYPAaTHO 3aKPENUTE UX B JIANKE IITATHBA.
He nomyckaiite conpukoCcHOBEHUsI MPUOOPOB MEKIY COOOM, CTEHKAaMH U JHOM CTaKaHa.

- HaunuTe perucrpanuio n3MepeHui.

- Korya nokaszanus npu6GopoB CTaHyT MOCTOSTHHBIMM, ONPEAETIUTh TeMIepaTypy BoJbl. MccaenoBanue
LIBETHOCTH BOJBL.

I[BeT BOJBI 3aBUCUT OT HAJIUYMS B HEN NIPUMECEN MUHEPAIIBHOTO U OPraHUYECKOT0 MTPOUCX 0KIECHUS —
T'YMUHOBBIX BEILECTB, NEPETHOSI, KOTOPBHIE BBIMBIBAIOTCS M3 MOYBBI M MPHUJAOT OKPAaCKy BOJE, OT
xéntol 10 kopuuHeBoi. Oxcup xene3a (III) okpammBaer Boay B x&€1to — Oypblif U Oypble 1LBeTa,
TJIMHUCTBIE MPUMECH — B KENTOBATHIN I[BET. L[BeT BO/ABI MOXKET OBITH CBSI3aH CO CTOYHBIMU BOJAMHU
WM OPraHU4YE€CKUMHU BEILIECTBAMMU.
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B npo3pauHyro CTEKISHHBIN cTakaH HaiauTh 10MII. McciexryeMol BOJBI M CPAaBHUTH C aHAJIOTUYHBIM
CTOJIOMKOM JTUCTWITMPOBAHHON Bojbl. Paccmorpers e€ Ha cBery, omnpenenuTh LBeT.OueHka
PE3yJIbTaTOB: LIBETHOCTDH BBIPAXKAETCS B IPaycax, UCHOJIb3yeTCsl TablIuIa.

Bun cepxy Bupa cooky IiBeTHOCTH B BriBog
rpaaycax

He otmeuen He ormeuen Q° [Tpuronna st
MTUTHS

He otmeuen JKenrosarsrii, ca0bIii 20 [Ipuroana mis

OYCHb MTUTBS

OueHb cna0bIit KentoBaTsiit 4Q° [Ipuroana mis
MTUTHS

brenno - xénTerit Cnabo - xenTsiid 60° He nmpuroana
JUTSI TIAThST

bnenuo - xxénTerit Keénrei 150° He npuronna
JUTSI TIATHST

bnenno - xEnxTeIi SApxo -xENThIi 300° He nmpurona
JUTSI TTATHSI

OrmpeneneHne MPO3PAYHOCTH BOABL. [Ipo3payHOCTP M MYTHOCTH BOJBI OMNpeAensercs To e
CIIOCOOHOCTH TPOMyCKaTh BUAUMBIN cBeT.OmpejieneHne TMPOBOAAT B  XOPOIIO OCBEIICHHOM
MOMENIEHNH, HO HE Ha TPsIMOM CBETy, Ha paccTosHur | M. oT okHa. llwimmHzap momemniaroT
HETIOJIBMYKHO HAJ CTaHIAPTHBIM mpudTOM. [{uanHApP HAMONHSIIOT XOpOIIO MepeMeNIaHHOW MpoOoi
UCCleTyeMON BOJBI, ciels 3a YETKOCThIO paznuyeHus mpudra a0 Tex Mmop, MokKa OYKBBHI,
paccMaTpuBaeMble CBEPXY, CTaHYT IIJIOXO pa3iaudarhbcs. BpicoTa BOASHOrO cTOJI0Aa B CAHTUMETpAX,
CKBO3b KOTOPBIM TEKCT MOXHO MPOYUTATh, CUUTACTCA 3HAUYCHHUEM IMPO3padHOCTH Bojbl. OIleHKa
pe3yNbTaTOB: U3MEPEHHE MOBTOPSIOT 3 pa3za U 3a OKOHYATENbHBIM pe3yabTaT MPUHUMAIOT CpeaHee
3Ha4YeHHE, U3MEpeHHoe ¢ TouHOocThio 10 0,5 cm. Boma mo mpo3padyHocTH OBIBae€T Mpo3padvHas,
MaJIoTIpo3pavyHasi, Hermpo3payuHas. Tak, Mpo3padHOCTh MUTHEBOU BOJIBI I0JDKHA OBITH HE MeHee 30 cM.
UccnenoBanne MyTHOCTH BoAbl. B30oiTaTh Boy M HamuTh €€ B IPOOUPKY, YTOOBI BHICOTA BOJIBI ObLIa
paBHa 10 cMm., paccMOTpeTh BOJly Ha CBETY, OMPEIEIUTh YPOBEHb MYTHOCTH. OIlEHKa pe3yJbTaTOB:
MYTHOCTB BOJIbI MOXKET ObITh ci1a0asi, 3aMeTHasi, CUJIbHasL.

HccnenoBanue ocajka Bojbl. PaccMoTpeTh uccieqyeMyro Bojay Ha cBeTy. OlieHKa pe3ysbTaToB:
0CaJIOK BOJIbI XapaKTePU3YeTCs: KOJUYECTBEHHO — IO TOJIIMHE CJ0S; MO OTHOIICHHIO K 00BEMY
poObl BOJABI — HUYTOXXHBIN, HE3HAYUTENbHBIM, 3aMETHBINA, OOJBIION; KAYeCTBEHHO — IO COCTAaBY:
aMOPGHBIA, KPUCTAIUTMYECKUH, XJIOTIbEBUTHBIHN, MITUCTHIH, IIECUaHbIN.

OmnpeaeneHue 3amaxa BOIbI.

100 mu uccnemyeMoit Bobl MpyU KOMHATHOM TeMIepaType HaJMBAIOT B KoJIOy. HakpbiBatoT mputepToit
MpPOOKOH, BCTPSAXHUBAIOT BpalllaTelIbHBIM IBM)KEHHEM, OTKPBIBAIOT MPOOKY U OBICTPO OMPENENSIOT
XapakTep M MHTEHCHUBHOCTH 3amaxa. 3areM konOy HarpeBaroT a0 60°C Ha BoasHOI OaHe U Takke
OlICHUBAIOT 3amax. MHTeHCMBHOCTH 3amaxa Bojbl ompeaessitor npu 20 u 600C u oleHuBarOT 10
nATHOAUIPHOM CHCTEME COTJIACHO TpeOOBaHMSAM TaOJMIBL. 3amax IMHMTbEBOW BOJBI HE JIOJDKEH
npeBsIaTh 2 6amia. OneHka pe3yinbTaToB: 3amax onpeaenseTcs B 6ajuiax, UCIob3yeTcs TabIuIa.

NHTEHCHBHOCTH 3amaxa Xapakrep nposiBJeHUs 3a1axa baJibl
OtcyrcTBYeT 3anax He OUlyNIaeTcs 0
Ouensb cnabas 3amnax cierka 0OHapyKMBaeMblil 1
Cnabas 3amax 3ameydaeTcs, eciii o0paTuTh Ha 2
9TO BHUMAaHUE
3ameTHas 3amax JIerKo 3aMeyaeTcs, BbI3bIBAET 3
HEOJOOpUTENBHBIN OT3bIB O BOJIE
OtuernuBas 3amnax oOpariaer Ha ce0st BHUMaHHUE U 4
3aCTaBIIsIeT BO3AEPIKATHCS OT MUThS
OueHb cUIbHAS 3amax HacTOJIbKO CHIIBHBIH, YTO JIeJIaeT S)
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BOJ1y HEIIPUTOJHOM I U ThS

OnpenenieHrne BKyca BoJibl. BKyc MOYKHO ONPENeNsiTh TOJBKO y TPOO BOJIBI, KOTOPBIC UMEIOT CIIA0BIN
3amax WM BOBCE HE UMEIOT 3amaxa. OmnpeneseHue TaHHOTO MOKa3aTelsi BOJbI OYeHb CUIIBHO 3aBUCUT
OT JIMYHOTO OIbITa uccieaoBaresns. OIeHKY BKyca BOIbI MPOBOIAT y MUTHEBOW BOJIOTIPOBOTHOM BOJIBI
P OTCYTCTBMM TMOJO3PEHUN Ha €€ 3arpsi3HeHHOCTh. Pasnmuaror 4 BKyca: COJEHBINA, KHUCIBIH,
ropbkuit, ciaakuii. OcTajJbHbIE BKYCOBBIC OIIYIIEHUS CUUTAIOTCS MPUBKYCaMH (COJIOHOBATHIM,
rOpbKOBAaThIM, MeTaulMueckui, xjopHbli u T.0.)[Ipm omnpeneneHun BKyca U IpUBKyca
aHATM3UPYEMYIO BOJy HAOMPAIOT B POT (IOCTIE OTMPECIICHHS 3amaxa) 1 3aIep>KMBalOT Ha 3—5 CeKyH,
HE TMpOTJIaThIBasA, TMBITASCh MaKCHMAJIbHO 3a/IeHCTBOBAaTh peEIEenTophl s3blka U HEOGa. I[locme
omnpenesieHusT BKyca BOJY CIUIEBBIBalOT. OIEHKa pe3ylbTaTOB: WHTEHCHBHOCTH BKyca W TIPHBKYyCa
OIICHUBAIOT 1O 5-0ayIbHOM 1iKane. [jis muTheBOoil BOIBI JOMYCKAIOTCSl 3HaUeHUsI IIOKa3aTenel BKyca U
MpHUBKyca He OoJjee 2 6aioB.

OmpeneneHre B3BEMICHHBIX YAacTUIL. JTOT TMOKa3aTeldb KadecTBa BOJBI OMPEICISIIOT IMyTeM
(GbuIBTpOBaHUS OMpPENEICHHOTO oO0OBeMa BOJBI Yepe3 OyMaKHBIA (QHIBTP W TOCIEIYIOIIETO
BBICYIIMBAHUS Ocajika Ha (UIbTPE B CYHIMJIBHOM IIKay 0 MOCTOAHHOM Macchl. [l aHanu3a O6epyT
500-1000 mi Boapl u GuibTpyroT e€. OunbpTp mepen padboroit B3BemmBaroT. [locne (uibTpoBaHuUs
0CaJIoK C (UIBTPOM BBICYIIMBAIOT 10 TOCTOsHHONW Macchl mpu 105°C m oxmaxknator. OreHka
PE3yNIbTaTOB: OXJIAKIAEHHBIN 0CaZIOK C (PUIBTPOM B3BEIIMBAIOT.

XHMMHUYECKUI aHAIN3 ONPEICICHUS KaYeCTBA BOJIBI.

OnpeneneHne KECTKOCTH BOJIBI.

Habpate B k010y 2/3 BOOONPOBOIHOM BOABI, 100aBUTh MBUILHOTO pacTBopa U B30onTaTh. OleHKa
pe3yNbTaTOB: €CJIM IeHa OOWibHas — BOJa Msrkas, €CJIM IeHa He pacTéT ‘“CBepHylach”’ — Boja
JKECTKa.

Omnpenenenre BOIOPOIHOTO rokaszaress Bojbl (pH).

OTto0patb npoOy Boabl. OnycTuTh naTuuk pH 1 yepe3 MuHyTy 3anucarh 3HaueHue pH.

Omnpenenenue coaepkanust HOHOB xene3a (111).

Oto0pars mpoOy BomompoBoAHON Boabl. B10 mMi Boabl n006aBuTH 2 Karuld KOHIIEHTPHUPOBAHHOU
a3oTHOM kucinotel U 1 mMa 20% pactBopa ponaHuga amMmMoHus. Bce mepememiath M BU3yallbHO
OTIPeAeNUTh NPUOIU3UTEIHHYIO KOHIIEHTPALIMIO JKeje3a Mo TabIulle.

Cnabo-KpacHOBaTO- 0,95 - 0,4 mr/n
JKEJITOBAThIN

JKEITOBATO-KPACHBIN 0,4-1,0 mr/n
KpacHBIN 1-3wmr/n
SPKO-KpacHbIN 3-10 mr/n

Omnpenenenue coaep:xanns HoHOB xkeinesa (1I).

K 5 mn Boabl n06aButh Ha koHuuke Hoxa (0,1 1) ruzpocynbdara kamus, 0,1 T cMmecu (kpacHas
KpOBsIHasl COJIb U caxapHas myzapa 1:9) u xoporo B30osTaTh. B nmpucyTcTBMM HOHOB IBYXBaJ€HTHOTO
KeJe3a MOsBISeTCs CHHE-3€JIeH0e OKpalllBaHue.

CBeTJI0-CHUHE-3EJIEHBIN 1-6wmr/n
CUHE-3EJIEHBIN 6 - 10 mr/n
CUHUI 10 - 15 mr/n
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TEMHO-CUHUN

[15-30mr/n |

OmnpeneneHue coaepKaHUs XJOPHUL - HIOHOB

B cknsnky Hamuth10 Mi aHanmu3upyeMoi Bojbl U 100AaBUTH NHIETKOW- KanenpHunen 3 xammm 10%
pacTBopa xpomara Kanus. ['epMeTHdHO 3aKpHITh CKISTHKY MPOOKOH M BCTPSIXHYTh, YTOOBI ITEpEeMeIIaTh
comepxkumoe. [loCTereHHO TUTPOBATh COAEPKUMOE CKISHKMA pacTBOPOM HHTpara cepedpa mnpu
NEepeMEIIMBaHUN JI0 TOSIBJICHUS Heucyesamwmed Oypol oxpackd, MyTH.OneHKa pe3yabTaToB:
NpUOJIM3UTENBHOE COJepKaHNE ONPEACTSIeTCS 10 OCA/IKy WM MOMyTHeHuIo. [lomyTHeHne Oyner tem
3HAYUTENIbHEE, YeM OOJIbIIIe KOHIIEHTPALUS XJIOPUI-UOHOB B BOJIE.

Crnabast MyTh 1-10wmr/n
CWJIBHASI MYTh 10 - 50 mr/n
XJIOTIBSI, OCAKJIAIOTCS CPa3y 50 - 100 mr/n
0enbIit 00BEMUCTHIN 0CaJI0OK 6osee100 mr/n

Pe3y.]'[BTaTI)I OKCIICPUMCHTOB 3aIlMCaTh B BUAC Ta6JII/IIIBI u caciiaTh BBIBOJbI.

HaumenoBan | t° C | liBetnoct | MyTtHocT | IIpo3paunoct | Ocax | 3amax | Bk | [Ipumec

e BOJIbI BOJ b b b (cMm) OK yc )
bl

BoaonpoBox

as Boj1a

O0BexT Kécrrocr | Bonopoanbl | Conep:kanue Conep:xanue Conep:xkanue

HCCJIEIOBAHN | b BOJbI. i HOHOB JKeJie3a HOHOB ’KeJie3a | XJIopuj -

b nokazarenas | (111) () HOHOB

(pH).
BoponpoBonx
as BOJa

Ipunooicenue 9

IlepeyeHb TeM y4eOHO-HCCJIEI0BATEIHLCKOM U POEKTHOM AeSITeJIbHOCTH IIKO0JIbHUKOB
[Tporpammoii MpeyCMOTPEHO BHIMOJHEHHE 00Y9aeMbIMU HCCIICIOBATEIILCKUX M TIPOCKTHBIX paboT. B
Ka4yecTBE IpUMepa MPUBEACHBI HEKOTOPBIE TEMBbI paboT.
1. H3yyeHue MIETOYHOCTH PA3IMYHBIX COPTOB MbLIA U MOIOIIUX CPEICTB.
2. VHaukaTtopHble CBOWCTBA pAa3JMYHBIX pacTeHH W 1BETOB (¢ onpenencHueM pH
pacTBOpPOB).
3. OmpeneneHue kauecTBa xjeOOMeKapHON MyKHU U XJieba.
4. Omnpenenenue KayecTBa KUCIOMOJIOUYHBIX IPOTYKTOB.
5. OmpeneneHne 3aBUCUMOCTH HM3MeHeHHMs] pH IenbHOro M macTepu30BaHHOIO MOJOKa OT
CPOKOB XpaHEHHS.
6. W3yuenue 3¢ (HheKTUBHOCTHU Pa3IMUHBIX COJIEBBIX IPENIOK.
7. KoHcTpynpoBaHHe «XUMUYECKHX I'PETIOK», OCHOBAHHBIX HA XUMUYECKHUX PEaKIIHIX.
8. CuHTe3 «ManaxuTa» B pa3IUYHBIX YCIOBUSX.
9. U3yueHue KOppO3UH XkKejle3a B Pa3IMUHBIX YCIOBHSIX.
10. BiusiHue cBeTa U KMCIOPO/a Ha CKOPOCTh Pa3jioKEeHUs! pacTBOpa MOIU/IA KA.
11. Onpenenenne KauecTBa BOJOIPOBOIHON BOJIBL.
12. XKéctkocTb Bojbl. CriocoObl onpeieneHus KECTKOCTU BOJIBL.
13. bymaxHast xpomarorpadus. Xpomarorpadudeckoe pasieaeHIe BEIIECTB.
14. XpycranbHoe cTeK10. MOKHO JIM UCHOIb30BATh ISl XpaHEHUS MUIIN?
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AHKeTa VI poAuTeieil B HaYaje yueOHOro roaa.
N3yuyenne ynoBJIeTBOPEHHOCTH pPoAUTe el 1esiTeIbHOCTHIO 00Pa30BATEILHOIO YUpPeKIeHHUs.

1. Yro, Ha Bam B3rusj, mocnocod6cTtBoBajio Bbioopy Bamun m Bammm pedenkoM o0bequHeHHs
«XHMHUS BOKPYT Hac»?

A. Pexomenaanuu 1py3ed U 3HAKOMBIX;

b. XKenanue pedenka;

B. Pexsiama 10nosHUTENBHOTO 00pa30BaHus;

I'. KagecTBO yCiIyr u rapaHTHUpyeMbIi pe3yJIbTar;

H.npyroe

2. PekjiaMa U3 KakuX HCTOYHMKOB NMpPHUBJIekJa Bame BHuManue B 0oJibleil creneHu?
A. Pexitama B mikoJe

b. Untepuer

B. CoBeTbl 3HaKOMBIX

I'. Ipyroe

3. 3nakombl jgu Bbl ¢ nporpammoii, mo kotopoii Oyaer 3aHmMarbcs Bam pebGeHok B
00beTuHeHUN «XUMHS BOKPYT HAC»?

A. Jla;

b. Her;

I'. B kakoii-To cTeneHu

M. 3aTpyIHAIOCH OTBETHUTE.

4. Yto moxer npuBjeyb Bac B nenarore BbiOpanHoro Bamu o0bequHeHHMs J0TOJHUTEIHHOIO
oOpa3oBaHun?

A. TIpodeccuonanusm

b. HTenmuresTHOCTH

B. Bbicokuil peHTUHT cpeau APpYrux neaaroroB

I'. Yro-T1O emme

AHKeTa U1 poJguTeJiell B KOHIEe Y4eOHOro rojaa.

Ilesib: y3HATH, BBISIBUTH YPOBEHb 3aMHTEPECOBAHHOCTH M YAOBJIETBOPEHHOCTH POIUTEICH
JESTETHHOCTBIO 00bETMHEHUS « XUMHsI BOKPYT HaCc»

1. YaoBiaerBopeHbl Jiu Bbl 1eiTeJIbHOCTHIO 00beTHHEHUsS] «XHUMUSI BOKPYT HAC»?

1. Ha.

2. Her.

3. OTyacTtu.

4. 3aTpyIHSAOCH OTBETHUTh.

2. YoBjeTBopeHbl JiM Bbl KauecTBOM NpeaocTaB/sieMbIX JOMOJHUTEIbHBIX 00pPa30BaTeIbHbIX
ycayr Bamemy pedenky?

1. Jla.

2. Her.

3. Ortuacru.

4. 3aTpyIHSAIOCH OTBETHUTh.

3. UntepecHo 1u Bamemy pedeHKy nocemarhb 3aHATHS 00beIUHEeHHA «XHMHS BOKPYI Hac»
1. Ha.
2. Her.
3. Oryacrn.
4. 3aTpyIHSAIOCH OTBETHUTh.
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4. Tocemass o0bequHeHne «XUMHS BOKPYr Hac», Bbl cuMTaere, 4TO: YKa:KUTe HYKHbIE
BAPHAHTHI

A. 3HaHUS W yMEHUs, KOTOpbIE 37IeCh mosydaeT Bam peOGeHoK, MMEIOT 3HaueHHe sl ero Oymymiei
npodeccuu;

b. 3aHATHS [ONOJHUTENBHBIM O0pa30BaHMEM IO-HACTOSIIEMY TOTOBAT Bamiero pebeHka K
CaMOCTOSATEIbHOMN KU3HU,

B. Bam peGeHOK nosy4aer BO3MOXKHOCTb IIOJHATh CBOM aBTOPUTET CPEIU APY3€Eil;

I'. B 00beqHEHNH BCETIa XOPOIIINE OTHOIICHHUSI MEXK/TY B3POCIBIMU U pedsTamu;

J1. Bam peOGeHOK MOCTOSTHHO Y3HAaeT MHOT'O HOBOTO;

E. 3ansaTus B xoyiekTuBe Aa0T BamieMy peOeHKY BO3MOKHOCTB JIy4lle MOHATh CaMOro ceos;

XK. B mnocemaemom BammM peOGeHKOM KOJUIEKTHBE CO3[aHbl BCE YCIOBHUS AJIs pa3BUTUS ero(ee)
CIIOCOOHOCTEN;

3. K negarory Barero pebeHka MOXHO OOpaTHTHCS 32 COBETOM M IMOMOIIBIO B TPYJHOM KHM3HEHHOM
CUTYaIUH;

. Bam peGeHOK POBOAUT BpeMs C MOJIb301H;

K. Ipyroe

5. BoiGepurte u3 cnucka 10, 4To, Mo Bamemy MHeHHIO, cTaj0 pe3yJbTaTOM 3aHsATHIl Bamero
pedeHKa B 00beIMHeHUH «XUMHS BOKPYT HAC»?

A. PebGeHok mpuoOpen akTyalbHbIE 3HAHWS, YMEHUS, MPAKTUYECKUE HABBIKM — TOMY, YeMy HE y4aT B
IIKOJIE, HO OY€Hb BAXKHO JIJIS )KU3HU

b. PeGenky ynanoch nNposiBUTh U pa3BUTh CBOM TaJaHT, CIOCOOHOCTH.

B. PebGenox copuenTHpoBaics B Mupe npodeccuif, OCBOMI 3HAYUMBIEC IS TPO(EeCCHOHATBHOM
JEATEIbHOCTH HABBIKU.

I'. PeGeHOK cMOT yydIIUTh CBOM 3HAHMSI [0 IIKOJIBHOM IporpamMme, cTaj Jydllle YYUThCS B IIKOJIE.

6. YaoBisierBopeHsbl Jiu Bbl pesxkuMom padoThl 00befuHEHUsT «XUMHS BOKPYI HAac»(IHH, BpeMsl,
NMPOJOJIKUTEIbHOCTH 3AHATHIT)?

A. Jla;

b. Her;

B. 3atpyaHsroch OTBETUTS.

7. Kakyio ¢popmy B3auMojeiicTBusi Bol ncnosib3yere npu o01meHnu ¢ neaarorom?
A. Koncynpranuu no tenedoHy, B COUUANBHBIX CETSIX U IPU BCTpeUe.
b. Ponurensckoe cobpanue.

B. CoBMecTHas AeSITENbHOCTD ¢ PEOCHKOM U MEeJarorom (y4acTue B MEpPOIPUATHSAX ).

8. Uto Bbl o:xxuaere ot 3ausTuii Bamero pe6enka B 00beiHeHnH «XUMHA BOKPYT HAc»?
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