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JonmonHurensHas obmeobpazopaTenbHaA o0 epass HBAOIAsl OporpaMMa « X HMHS BOKPYT HACY»
ecTeCTReHHO-HAYTHOH HANPAB/IeHHOCTH, COCTaBJeHa B COOTBETCTBHH C HOpPMaMH,
YCTAHOBJIEHHBIMH CJIEY IO eff 3aKoHoAaTe bHOH Ga30i:

=  ®enepambHbli 3akon Poccuiickoit @emepanuu ot 29.12.2012 r. Ne273 «0O6 obpazopaHuH
B Poccuiickoit @enmepaium»;

= Verar MYyHHUIHIATLHOTO OHOIDKeTHOT 0 o6pazoBaTenbHOTO yupexkaeHHa
«CropHorypTcKas cpennss obnjeobpazoparensnas mkona imend AE. SIpocnaenesax,

» TlomoxkeHHe © pa3paboTke, COIep’KAHHH H YTBep)KIOeHHH JONOJIHHTeNbLHOMH
obmeobpazosaremmuoil  obimepassupatomeli nporpammel MBOY  «CropHorypTckas
COIID».

Yp oReHB NmporpaMMmbI: cTapTOBBIH YPOBeHb

AKTYANLHOCTh CO3JAHHA JaHHOH MOpOrpaMMbl 2aKTOvaeTcd B HeoOXOOHMOCTH pPa3RHTHA
[03HABATelbHOr0 HHTepeca K XHMHYecKOH Hayke yYallHXCS B CBS3H C HIHPOKHM pa3BHTHeEM
XHMHYECKOT0 NpPOH3BOICTRA H YBeIHUEHHA HCIOJL30BAaHHA HNPOOYKTOB H BelllecTB B KH3HH.
XuMHA, KaKk OOHA H? OCHOROIOJATANIHX o0MacTell ecTecTROHAHHA, SBJIAETCA HeOTheMIeMoH
JacThio 00pa3zoBaHHA MIKOJLHHKOB. KakIplil HelloBeK JKHBET B MHpe BellecTB, MO3TOMY OH
OOJDKeH HMeTh OCHOBBI (YHIAMeHTANLHBIX 3HAHHH N0 XHMHH (XHMHYecKas CHMBOJIHKA,
XHMHYECKHe MOHSTHS, (JaKThl, OCHOBHbIE 3ZaKOHbI H TEOpPHH), MO3BOJIIONIHE BhIpAbOTaTh
OpelcTaBlIeHHA O COCTABe BeMIecTB, HX CTPOEHHH, IMpPeRpallleHHAX, pPaKTHIECKOM
HCIOJIb30BAHHH, 4 TakkKe 00 OMACHOCTH, KOTOPYIO OHH MOTYT NpelcTaRisTh. 3ydas XHMHIO,
yyaliHecsd Y3HAIOT O MaTepHAIbHOM eIHHCTBE BcCeX BelllecTB OKpy/Kawllero MHpa,
0OyCIIOBIIEHHOCTH CBOMCTB BelleCTBE HX COCTABOM H CTPOEHHEM, MO3HABAEMOCTH H
OpelcKa3yeMoCcTH XHMH4UecKHX sABNeHHH. IIporpaMma akTyanbHa, T.K. H3y4YeHHe CBOHCTB
BellleCTE H HX NpeBpallleHHH cOOcOOCTBYeT pAa3BHTHIO JIOTHYECKOrO MBIIITIEHHS, &
OpakTH4ecKasa paboTa ¢ BemecTBamMu (mabopaTopHble 5KCHEPHMEHTBI) — TPYIOJIHOOHIO,
AKKYpaTHOCTH H coOpaHHocTH. Ha mpuMepe XHMHH ydalllHecs IOJYYAaKT NpelcTaBlIeHHSI O
MeTOodax IMO3HAHHSA, XapakTepHbIX U1 ecTeCTBEHHBIX HAyK (SKCIEepHMEHTATHHOM H
TeopeTHYecKoM). 3aHATHA B o0beJHHEHHH TeCHO CBA3aHBI ¢ 00LTe00pA30BAT L HEIM KYPCOM H
cmocoOCTRYIOT paclIHPEeHHIO H YIIyOJIeHHI0 3HAHHI, MOJyYaeMbIX Ha YPOKaX, PazBHBAIOT H
YKpPeNAT HABBIKH SKCIIepHMeHT HDOBaHHA.

B MBOVY «Cropuoryprckas COIIl» HeoOX0IHMO pasBHBAThL ecTECTBEHHO-HAYIHYIO
HallpaBlIeHHOCTb. Pe3ybTaTbl ONPOCOR MOKas3bBAalOT, YTO 5TO HANpaBlieHHe IIeATelbHOCTH
CpedH OeTell H HX PoIHTelleH ocTaéTcA OJHHM H2 caMbIX BocTpeboBaHHbIX. /leTell HeoOXoauMO
3aHHTepPecOBLIBATh €CTECTBEHHO-HAYYHOH HaNpaBIeHHOCTBI0 KAK MOJKHO paHbllle A
VYCHEeIIHOI0 YCBOEeHHA TAKHX MpeaMeToB, Kak reorpadus, ¢puznka, XHMHSA H GHONOTHA B CTApPIIHX
KJIacCaxX [KOJbL [ 5TOro MOJIXOAT 3aHSATHS JTONOJHHTEHOTO 00pa3oB aHHS.

Ilpu  peanHzallHH  OpPOTPAMMBI NMpHMeHAEeTCA  KOHBePreHTHBIH  NoaXod,
B3aHMONPOHHKHOBEHHE H B3aHMOBJIHSHHE PA3/IHYHBIX peMeTHBIX obacTeil (XHMHsA, (HIHKA,
GHOmIOrHs), KOHBepPreHTHbIe TeXHOIOIHH (HHOPMAITHOHHO-KOMMY HHKAITHOHHBIE, KOTHHTHBHEIE
TEX HOJIOTHH).

OTaHYHTeIbHbIe 0CO0eHHOCTH mporpamMmbl. PaszpaboTka mnporpaMMel Kypca
OCYIIecTE/IeHA HA OCHOBe coBpeMeHHOoH KoHIennmHH MIKOJMBHOIO XHMHYeCKOro obpazoBaHms,
npeJlycMarpHBalOll eli yCH/IeHHe HHTerpallHH ecTeCTBeHHOHAYYHBIX 3HaHHIl, OoJiee IHpOKOe
HCIOJIb30BAHHE B OOVMEeHHH BHIOB HeATeNhHOCTH, HAaNpPaBJIEHHLIX HA PA3BHTHe HHTeJUIeKTa
YyHalll HX ¢s1, HX TBOPYecKOro MbIIIJIeHHS.

Kypc HMeeT 4YeTKo BbIpayKeHHYIO NPAKTHYUECKYI0 HANpaBIeHHOCTh H peanH3yeTcad Ha
OCHOBE MPAaKTHYeCKHX ()OPM H MeTOHOB OpraHH3allHH 3aHATHI: pellleHHe NMPHKIANHbIX 2ajad,
OpakTHYecKHe H JnaboparopHble paboThI, ONBITEI H SKCOEpPHMEHTBL B paMKax Moy
oOy4aroliHecs OpHOOpeTalOT HOBbIe H COBEpPIIEHCTBYIOT MOJyYeHHbIe Ha YpOKax
TeOopeTHYeCKHe 3HAHHA, Pa3BHBalOT oOmIeyyeOHbIe H clNelHANLHBIe XHMHYeCKHe YMEHHS H
HABBIKH.
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QDopMHpORaHHE ONBITA CAMOCTOATENLHOH TBOpPHECKOH MeATeNbHOCTH VHAIIHXCH B
IaHHOM Kypce pelaeTcs ¢ M[OMONIBI0 TaKOH THIOBOH 2AJAYH, KaK KeiC-TeXHOJIOTHH.
CymHoCcTE KeHc-MeToA COCTOHT B TOM, YTO YHAIHMCA [peanaraercsa pelliHTh NpenioKeHHbIH
y4HTelleM Keiic, KOTOpPbIH Mpe/cTaRJiieT co0o0H oONHcaHHe KOHKPETHOH CHTyallHH (ciydas),
nponecca HaH sBreHHA Kefic — 5To BReJeHHe B HeKyl npo0lleMy HJIH IOCTAHOBKA
OPOTHBOPEYHA, CIOMKHBIIHXCA B pealbHOH NPaKTHKe HIIH HOCTPOCHHBIX HA pPeallbHbIX (aKTax.
Pemenne kefica npejmosaraeT OCyIIecTBIIEHHe psJa ONepalHi: OT aHAIH3a NpeUIoKeHHOH
CHTYAIHH N0 (opMyTHPOBAHHS H NpeICcTaBJIeHHS ONTHMATLHOTO €e pellleHHd. YHHTbIBAsA, 4TO
y4daliHecs B PealbHOH JKH3HH TakikKe OKa3hBAIOTCA B Pa3jIHYHBIX CHTYAllHSX, TPeDyomHx
BeIGOpA ONTHMANLHOIO pellleHHs, HCOOJL30BAHHEe VKA3aHHOIO pola THIOBBIX 3amad
npuMeHeHHs1 YV]] OymeT akTyaraHzHpoBaTh NMPHOOpeTeHHble HMH YMEHHS H IepeBOJIHTh HX H3
30HBI AKTYATLHOTO Pa3BHTHA B 30HY Onmkafinero paseHTHA. CpenH NpeHMyLIecTB Kefic-MeTona
MOZKHO BBIJIEJIHTE CJIey oIl He :

= coleprkaHHe Kefica HMeeT NPAKTHYECKYI HAaIpPaRIeHHOCTh, COOTBETCTBEHHO
HCIOJIL30BAHHE KeHc-MeTOda IO3BOJIIET ONpeJleSIHTh, HACKOJBKO YCHENIHO YYallHecsd MOTYT
NPHMEHHTh TeopeTHYeCcKHe 3HAHHA NpPH pellleHHH Yy4eOHO-NPAKTHYECKHX HIH YyteOHO-
MO3HAB AT eJILHBIX 3a7ad;

- OPHEHTHPOBRAHHOCTD Kelica Ha HMeINIHHCA Y VHalllHXCA OIIBIT, WTO BJIHAET Ha HX
AKTHEHOCTE H IIOZHABATEJIEHYK CAMOCTOATEIIEHOCTE,

= pellleHHe Kefica NpenmoiaraeT He OBJaJeHHe [OTOBBIM 3HAHHEM, a ero
BLIpab OTKY.

BakHO MOMHHTB, 4TO pellleHHe KeHca COCTOHT H3 CIICIYION HX [IATOB

1) ucchemoBanHe mpenIosKeHHOH cHTyalHH (Kelica),

2) cOop H ananu3 HeJocTawoNl el HHoOpMAaIHH;

3) obcysKaeHHe BO3MOXKHBIX BAPHAHTOR Pelll eHHs MpobeMbr,

4) ) BpIpaboTKa HAHTYYIIETr0 peleHHs.

Ilpu 5TOM crenyeT NMOHHMATEL, 4TO, BO-NEPBBIX, Kelic MOMKeT H He HMeTh NPABHILHOIO
OTBETA HJIH HMeTh HECKOJIbKO BapHAHTOB PellleHHS, ONTHMAIbLHOE PellleHHe MOXKeT ObITh OIHO
(HO OHO He Bcerma MoXKeT ObITH pealTH30BAHO B peaJbHOH CHTYallHH), a BOT 3(deKTHBHBIX
pellleHHl — HecKOoJIbKO. BO-BTOPBIX, BBOHbIE KeHChl MOIYT HNPOTHBOPEYHTH JIPYT APYTY HIH
nocToAHHo MeHATheA. Kelic cTpoHTci Ha peabHbIX (akTax H HMHTHPYeT HACTOSIIVIO
JKH3HEHHYI0 CHTYallHI0, a B JKH3HH He pa3 MNPHXOJHTCHA CTaJKHBAThCS € MOJO0OHBIMH
npobiiemamu. B-TpeThbHX, KaK NPaBHIIO, KeHChI PelIaloTCs B Y CJIOBHSX OTPAHHYMEHHOIO BPEMEHH.
B peamnHOH WMKOMbHOH MOpakTHKe BpeMeHHOH peykHM, Ha KOTOpPBIH IlelecoobpasHo
paspabaTbBaTh Kefic, coctaiseT 40-45 munyT. Beero B mporpaMme nmpeioskeHo 5 KelcoB.

OcoGeHHOCTBI0 HPOrpaMMBl SBISeTCS Takke H TO, WTO B KOHNE roma oOydueHHA —
HTOTOBAsA aTTecTalus B opMe 3alHTHI paboT Ha MacTepckoli TBOpHecKHX paboT HIIH Hay4dHO-
npakTHuYecKoll KoHdepeHIIHH Ha YPOBHe IIKOJbI, a Haubollee MocTofHble paboThl Ha YPORHe
paiioHa. ITo HToram y9acTHs B JIaHHBIX MEPONPHATHSX oOydarom[Hecsd MMOJy4al0T [PAMOTHI
nobenureneil H NPH3EPOR H CepPTHQHKATEI YIACTHHKOB.

BapHATHRHOCTh, BOXMOXKHOCTh BBIOOPA H INOCTPOeHHA HHIHEBHIVATLHOM
00pATORATeILHOMH TPACKTOp HH.

IIporpamMma MTHYHOCTHO-OPHEHTHPOBAHA H COCTARJICHA TAK, YT00BI KayKIpll pebeHOK HMe
BO3MOYKHOCTh CBODOIHO BhIOparh Haubonee HHTepecHbIH 00LeKT paboThl, MPHEMIIEMBIH s
Hero. B mporpamMme mpeaycMoIpeHa BO3ZMOMKHOCTE 00VUEeHHS 0 HHIHEHAYVATBHOMY YieOHOMY
IJaHy B Mpefeliax OCBAHBAEMOH MNPOIpaMMbI, a TakykKe MOCTPOEHHEe HHIAHBHIYaIbHOMH
o0pazopaTebHOH TPAeKTOPHH Yepe? BAPHATHBHOCTH MaTepHasa, HpelocTaBJIeHHe 3aJaHHH
pasyiMiHOH CJIOYKHOCTH B 3aBHCHMOCTH OT INCHXO()H3HOJIOTHYECKOrO PasBHTHSA KOHKPETHOTO
pebenka. IlosToMy MaTepHan NHporpaMMbl MoyKeT OBITB OCBOeH HeTBMH C OIPaHHYeHHBIMH
BO3MOYKHOCTSIMH 3JI0pP OBbS.

Oprannzanusa y4eGHOro mpolecca OCYI[ECTBISIETCS C YYETOM HHIHBHJIyallbHbIX
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ocobeHHocTel ofyyarom X csi: YPOBHS 3HAHHH H YMeHHH, HHIHBHIYVATLHOIO TeMna yieOHoH H
TBOpYECKOH [esATeNILHOCTH H [p. OTO [03BOJIA€T CO37aTh ONTHMATbHbIE YCIIOBHS I
peanH3anii NoTeHIHANLHLIX BO3MOKHOCT el KaKIoro oGy4arlerocs.
HHTerpHp oOBAHHOCTE,  NpeeMCTBEeHHOCTh, B3aHMOCBAZL ¢ IOpPYTHMH  THOAMH
00pATORATeILHEIX NP OrPAMM, YPOREHE o0ecHed eHHSA CeTeRoro RB2AHMOeiicTR HAL.
Ha zaHATHAX Mo nporpamMmMe IeTsAM MNPHIOOATCA 3HAHHSA, MOMyYeHHble HA yYpoKax II0
6uomoruu, reorpaduu H QH3HKe, a TaKyKe B Ha4aJlb HOH HIKOJIE Ha YPOKAX OKPYKAIOIIero MHpA.
IIpenmonaraerca COTPYIHHYECTBO ¢ IejaroraMH H  oOy4alNIHMHCI — OPYTHX
06meo6pazoB arebHbIX OPraHH3ANHH B PAMKAX CETEROTO B3aHMOJIEHCTB HAl.
3aHATHA NpoXodAT B IeHTpe 00paz0BAHHS ecTecTBEeHHO-HAyYHOIO H TeXHOJIOTHYeCcKOIo
npoduneit « Touka pocta» Ha 6aze MBOY «Cropuoryprckas COIII».
Anp ecat mporpammel. IIporpamma paccunTana Ha oby4aromuxca 11-13 mer. Komnnekropanne
TPYNNBLI NPOBOAHTCA ¢ YieTOM HHTepeca JeTedl K HaykaM ecTecTBeHHO-HAy4HOrO IIHKIA, a
TaK:Ke JKellaHHsA SKCIepHMEHTHPOB ark H MPOBOMIHTE ONLITHL
CocTtae rpynnsl. KonntgecTeo odyuarinuxcs B rpynne: 8 -12 gest.
O0bém mporpammel1 roj ob6y<uenns — 72 daca.
@opMEI OPraAHHIANHH 00PATORATe/IE HOT 0 Mpoecca. [ Pynmopas, HHIHBHIY AlTbHAA.
IIporpamma paccyHTaHa Ha:
- obecmedeHHe CHTYAIIHH YyclleXa KaKIOMY VYacTHHKY oO0beIHHeHHA Yepez VY4ET ero
HHJTHB HIIyaJTbHBIX 0c00eHHOCTeit;
- MHOrooGpazHe BHIOB AKTHBHOH MO3HARATEILHOH JNeATeIbHOCTH 00y alonHX Cs,
- HHIOHBHIyaJIH3alHi0 o0pa3oBareJbHOrO HpoOIecca H BO3MOJYKHOCTh paboTaTk B IpyIIe HITH
HHOHBHOYATLHO NPH JKelTaHHH,
- CO3JaHHe YCIIOBHH NI HPOSIBIIeHHS oco0eHHOCTeiH, BBISBICHHE H PAa3BHTHe TBOPYECKOH H
MOHCKOBOH aKTHBHOCTH;
- opraHH3anHp arMocdepbl SMOUHOHAILHOrO GOnaromony4umns, koMdopTa, COTPYIHHYECTRA,
CTHMYJIALHA aKTHBHOH KOMMYHHKAIIHH;
- OPraHHZANHI0 SKCKYPCHH HA TePPHTOPHH IIKOJIBI H 34 e Hpele/laMH MPH HeoOX0ITHMOCTH.
IIpH HeoOXOOHMOCTH 3aHATHSI MOTYT NPOBOJHTCH B JHCTAHIIHOHHOM (opMaTe B rpymnmax
H peb-1arax conqHamsHoH ceTH «BKoHTakTe».
Bunael zauaTHiE mo nporpamme. Jleknun, Gecenbl, naboparopHble H NpakTHHYecKHe paboTshl,
MacTep-Kiacchl, BBINOJIHEHHE CAMOCTOATENbHOH paboThl, ONBITBI H  SKCHEPHMEHTHI,
TecTHpPOBaHHe.
Cpox ocroenns nporpammsl. [IporpaMMa pacciHTaHa Ha OJTHH IO, peaH3yeTcs B TeueHHe 9
MecAeR, 30 Helelb.
Pexxrm zanaTHii. KonudecTRo 3aHATHH B HeZlento — 2. 3aHATHS NPOBOAATCA 2 paza B HeJlesio Mo
1 gacy (1 akagemuteckHui qac — 40 MHH.)
Mens H 3aHa4MH NP OTp AMMBIL:
ITeas - dopmuporanHe y obyuaroniuxcs riy6oKoro H ycToHYHBOIO HHTepeca K MHPY BellecTR
H XHMHYeCKHX NpeppallleHHil, npHoOpeTeHHe HeOOX0JHMBIX NMPAaKTHIECKHX YMeHHI H HABBLIKOB
no obpameHHw ¢ JadoparopHeIM o0opyHoBaHHeM, a Takke ¢ HNHQpoBoi naboparopHed mo
XHMHH.
3aoawm:
1. 3aunTepecoRark oby4arUIHXCA MpeaMeTAMH ecTecTBeHHO-HAYYHOIO [THKIA, B
YJACTHOCTH MPeJIMeTOM «XHMHS».
IIpHRpHTE 00ydAONIHMCA HABBIKH NPOEKTHOH H HCCIIETIOR AT eJIbCKOH pal oThI.
CdopMmupoRaTh TROpUYECKHE H KOMMYHHKATHBHbIE CIIOCOOHOCTH.
Hay4uts noib30BaTbcA NpHGOpAMH NPH NPOBeleHHH SKCIIEPHMEHTOR, B TOM YHCIIe
1HPPOBLIM 000pYIOBAHHEM.
Hay4uuTh OpHMeHATL TeopeTHIeCKHE 3HAHHA HA PaKTHKe.
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6. PaciIHpHTL KPyT0o30p, PPYIHIHIO, IOBLICHTE OOIITHIE YpOoBeHb 00pa30BaHHOCTH H
KYJIbTYPBI.
IlnaHHpyeMBIe pe3yILTATHL:
JIHYHOCTHEIE
1) IYBCTBO TOPAOCTH 3a POCCHHCKYH XHMHYECKYH HAYKY, OTHOIIeHHe K TPyOY,
HeleycTpeMIeHHOCTE, (JOpMHpOBAaHHE LEHHOCTH 370poBOoro H OezomacHoro obpa3za JKH3HH;
TOTOBHOCThL K 0CO3HAHHOMY BbIGOpY manbHeiiineil o6pa3oBaTebHOH TPAEKTOPHH.

MeranpenMerHhie

1) YMeHHe CaMOCTOSATEJIbHO OMNpelelisiTh 1elIH CBOero oOy4ueHHS, OIEeHHBarh
Ipae HILHOCTE BLINONHEHHA yieOHOH 2anaiun, coGCTBeHHbIe BO2ZMOXKHOCTH €€ pellleHHs,

2) YMeHHe OpraHH30BbIBaTh yieOHOEe COTPYAHHYECTBO H COBMECTHYIO JeSTellbHOCTh
C VMHTeNIeM H CBePCTHHKAMH,

3) ¢opMyHPOBATE, ApTYMEHTHPOBATh H OTCTAHBaTh CBO& MHEHHE.
IIp exMeTHEIE

1) XapaKTepH30BAThL BellecTBA 0 COCTARY, CTPOCHHIO H CROHCTBAM, VCTAHARIIHBEATh
NPHIHHHO-CJIEJICTRBEHHbIE CBSI3H MEXKIY JaHHBIMH XapaKTepHCTHKAMH BellleCTBa,

2) HoJb30BaThbeA JabopaTopHeIM obopynoBaHHeM, HHPpoBOH naboparopHeil H
XHMH4YecKoH nocyzo;

3) NPOBONIHTE HeC/I0XHble XHMHYECKHe ONBIThI H HAOMIONeHHS 3a H3MeHeHHSMH

CBOICTE BeNIeCTB B NpoIlecce HX NpeBpaileHH;, coOJ0NaTk NpapHIa TeXHHKH 0e30MacHOCTH
IpPH OPOBeJeHHH HaGIoNeHHH H ONLITOB;

4) 00bEKTHBHO OlleHHBaThb HH()OPMAIHIO O Bel[ecTBAaX H XHMH4YECKHX Npoleccax,
KPHTHYECKH OTHOCHThCH K IceBIoHay4dHoil HHJopManHH, HemoGpocoBecTHOH pekitaMe,
Kacalollefcs HCIOJIb30BaHHs Pa3IHYHBIX BelllecTB.
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2. VueOHBIH ILUIAH

Tabmuya !

Kypc (moaymms, p aznen)

KoandecTBo 4acor

1. Beognoe zanarne. HcTpykTak no TE. BeogHasa

IHArHOCTHKA (TecT)

I~

2. Kaxk ycTpoeHE] BelliecTBa? 6
3. Ilpu3HakH XHMHYeCKHX peaKnui 15
4. TlonezHp1e cBOiCTBA Belll eCTB 9
5. CnankHe mpepparieHHA Ha KyXHe 9
6. BernecTRa BOKpPYT HAC 12
7. JleTeKTHB HbIe areHTCTBA 8
8. KocMoc BOKpYT Hac 5
9. IloaroToeKa paboT 4
10. Uroroeas artectanus. lTororoe 3aHATHe. 2
HUTOT O: 72




3. CogepsraHHe Ip OI'p AMMEI
VuedHo-TeMATHYeCKHI ILUTAH.

Tabmwya 2

Hazeaune pazaesia, TeMbl

Konu4uecTRo Hacop

Bcero | Teopuna | IIp akTHKca

DopMBI
KOHTP 0JIA

Beoanoe zanaTHe. HHCTpYKTAK
no TH. BEogHAfA THATHOCTHIKCA.

2 2 -

Tect
Ilpunoxcerue 1

Kax vcTpoensl BenjecTEAa?

Ipunosxcenue 2

XHMHSI — HAYKa O BellecTRax

IIpakTHudeckas
pabota
«JlaboparopHoe
obopynoBaHHe H
MPHEMBI
obpaleHns ¢
HHM>»

[
=2

JpHXeHHe H BaHMoJelcTBHe

TacTHII.

=2
[a—y
[a—y

Onerr «Kannu
YepPHHJI B BOJIED,
ONBIT
«PacTBOpeHHe
HepMaHraHara
KaJHs B Boze»,
ONBIT
«PacTBOpeHHe
MOBapeHHOH COJTH
B BOZE»

[
L%

A npagna nH, uTo «KoKa- Konay
MOZKeT...7

Keiic 1. «A
npaB/a JiH, 4T0
«Koka- Koma»

MOKeT...7»

IIp mzHaku
P eaKI il

XHMHIeCKHX

15 5 10

Ipunoscenue 3

31

IIpaponHble HHAHKATOPEL.

Keiic 2.
«lIpupomusie
HHJTHKAT OPbI»

Kpaxman.

=2
[a—y
[a—y

OneIT
«Onpenenenne
Kpaxmana B

HNPOYKTax»

3.3

IlonmydenHe meJH.

OneIT
«llomyienne
MeTH»

34

OI{palHHBaHHE INTAMEHH.

OmiIT «I{BeTHOE
ILTIAMST»

OfecuBe1eHHbIE
CekpeT TalfiHONHCH.

TepHHIIA.

Keiic 3. «Taiinb1
CIIeZICTRHIS
OneIT
«HepHaHMBIE
JepHHJIa»

3.6

IlonydeHHe KpacHTeseH.

[B¥]
—
—

IIpakTHudeckas
pabota
«Ilomyuenne




IPHPOIHBIX

KpacHTeleH»
3.7 | IlonydenHe xJopodHILIA. 2 1 OnsiT
«llomy1uenne
XJ10p o HILTA»
4 Ilo1ezHbIe CEOHCTRA BellleCTR 9 6 Ipunosceriie 4
4.1 | Ilouemy MbINTO MOeT? 2 1 IlpakTHaeckas
pabota
«OnpenenenHe
JKECTKOCTH BOJbD?
4.2 | JlomaliHAA X HMMHCTKA. 1 1 Onsir «Kak
YOAIHTh MATHA»
4.3 | UpcTHM nocyay. 1 1 Onerr «Kak
VOATHTE HAKHIbY
44 | KykypyzHasa najodKa - 1 1 OnsiT
ancopbemr. «Ancopbius
3aMaxoB»
4.5 | Kpucramm: 3 2 OnsiT
«BrIpalHBE aHHE
KpHCTaLa»
4.6 | Karanuzaropsl H OpHPOJHLIE 1 -
HHT HOHTOPBL
5 CnankHe TmpeBpalleHHA  HA 9 6 Tlpunoxcerue 5
KYXHe
5.1 Caxapa. 3 2 OnsiT
«Ilomyuenne
HCKYCCTBeHHOT 0
Mena»
5.2 Onpenenenne [JIHOKO3B] B 3 2 Keiic 4.
oBOLIAX H PYKTAX. «OmpenenenHe
caxapa B OBOIIax
H ppyKTax»
5.3 TlonmydeHHe kpaxMana H ONBITHI C 3 2 IIpakTHueckas
HHM. pabota «I3yuenHe
CBOHCTB
Kpaxmana»
6 BelfecTEa EOKPYT HAC 12 9 Ilpunoxcerue 6
6.1 | Unctele BpemiecTBA H CMeCH. 1 -
Cnocobbl pasfeeHHsa cMeceii.
6.2 | Boga - MHoroe mH MBI O HeH 2 1 OmeIT «CpOHCTRA
3HaeM? pofbl. OdHCTKA
BOIBI»
Keiic 5. «Boma
JKHRAsA H ...7»
6.3 CtommoBeIH VYKCYC H YKCYCHas 1 1 IIpakTHuaeckas
3CCEHITHA pabora «CpoficTBa
YKCycHOH
KHCIIOTBI»
6.4 | IInTeeras coda. 1 1 OmeIT «CpOHCTRA
IHTLEROH COIBI»
6.5 Yaii, ero cocTap H CBOHCTEA. 1 OmbIT «CROICTEA




qas»
6.6 CTHpanhbHble MOPOUIKH H JPyTHE 1 - 1 Onrit «CroficTRa
MOIOIIHE CpelCTRA. MbLIa»
6.7 | JlockoHEI, OVXH, KpeMbI H po4as 2 - 2 OnsiT
napdromMepHs. «l13roToBNEeHHe
IyXOB»
6.8 | MuorooOpasHe JeKapcTBeHHBIX 3 1 2 OnsiT
BeIecTB. «HeoObIHbIE
CBOHCTBA TAKHX
0OBIMHBIX 3€JIEHKH
H HoOa», ONBIT
«CroficTBa
acMHpHHA»

7 JleTeKTHRHEIE ATEeHTCTRA 8 3 5 Tlpunoxcerue 7

7.1 CHMOarHYgeckHe YepHATA. 2 1 1 OneIT
«CeKkpeTHEIe

YepHHIIa»

7.2 | AxpapeslbHble KPAcKH. 2 1 1 OneIT
«llomyienne
aKBapeJbHBIX

Kpacok»
7.3 | MpULHEIE MY3LIPH. 1 - 1 MEINLHEBIE OIBITEI
7.4 | CocTaR MIKOJILHOIO MeJa. 2 1 1 OmeIT «CpOHCTRA
I KOJILHOTO MeJa»
7.5 Muaukatopsl 1 - 1 OneIT
«OnpenenenHe
cpelpl pacTBopac
OMOIIBIO
HHJIHKAT OPOB»
8 Kocmoc BoKpyYT HAC 3 2 3 Ilpunoxcenue 8
8.1 XuMudecKHi cocTaB arMocepsL 2 1 1 IIpakTHudeckas
pabota
«KadecTBeHHBIH
COCTAR BO3yXa»
8.2 XuMudecKHH cocTaB JTHTOC(ephl. 1 - 1 IIpakTHdeckas
pabota «I3yienHe
HOYBLI»
8.3 XHUMHYeCKHH COCTaB 2 1 1 IIpakTHdeckas
ruapocdepbl pabota
«KaiecTBeHHbIH
AHAITH3 B OIbI»
9 IToaroToBka padoT 4 2 2 Tpunoscerue 9
10 Hrororan arrecramus. 2 1 1 BricTymeHHA
Hrororoe 3aHATHe. o0yJarouIHxcs,
Becena
HTOTI'O: 72 26 46

COHE})?RHHHE }"‘IESHD—TEMHTH‘IECEDTO ILTAHA.
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1. Beognoe zanaTHe. HucTpykTaok mo Th. BeogHan gHarHocrHEA. (2 1aca).

Teopua: 3HAKOMCTBO HeTeH ¢ LeAMH H 3ajadaMH Kypca, ¢ NpaBHIaMH IOBeOeHHA IpH
NpOBeIeHHH ONBITOB, SKCHEePHMEHTOB, HalmioneHHil; TexHHKa OezomacHocTH. OTBeThI Ha
BOIIpoCkI TecTa (2).

2. Kak ycTpoeHBI BellecTRA. (6 1acoR).

2.1. Xumus — HayKa o BellecTBax. (3 4aca).

Teopua: Becena Ha Temy «O6opyZIoBaHHe H BelllecTB A AN oNbITOR. IIpaRHIIa Ge30MacHOCTH MpH
HpOB eJIEHHH OMBITOBY» (1)

Ipaxmuxa: IlpakTHdeckasa pabora «JIaGoparopHoe obopymoraHHe H HpHEMBLI obpalieHHs c
aaM» (2)

2.2. JlpmxkeHHe H B3aHMOZIelHCTB He YacTHI. (2 waca)

Teopus: Becena HaTemy «/[pibKeHHe H B3aHMOecTB He YacTHI (1)

TIpaxmuxa: OnbIT «KalaH YepHHI B BoOe», oNbIT «PacTBopeHHe epMaHTraHaTa KATHA B BOTIe»,
OIbIT «PacTBOpeHHe IOBapeHHOH coJH B Boge» (1)

2.3. A npaena mm, uto «Koka- koma» mosket...? (1 9ac)

Ipaxmuxa: Kefic 1. «A npasna i, yto «Koka- Koma» Mmoxket...7» (1)

3. IIp HHAKH XHMH'Y eCKHX P eakluii. (15 uacor)

3.1. Ilpupoauble HHIHKATOPBL (3 Haca)

Teopus: Becena naTemy «lIpupojiHble HHIHKATOPLD (1)

Ipaxmuxa: Keiic 2. «IIpHpoaHble HHOARKATOpbI» (2).

3.2 Kpaxmaun. (2 1qaca)

Teopus: Becena HaTemy «Kpaxman. OnpefelleHHe Kpaxmasa B DPoOyKrax MHTaHHD» (1)
Ipaxmuxa: OneiT «OnpegeneHHe Kpaxmasa B npogykrax» (1)

3.3 ITony4uenune meau. (1 4ac)

Hpaxmuxa: OneiT «[Tomy1enne mequ» (1)

3.4 Oxpamueanue iaMmens. (1 ac)

Ipaxmuxa: OneiT «I{BeTHOE wrams» (1)

3.5 Obecupevennnie YepHuia. CekpeT TaliHomHCH. (4 gaca)

Teopus: Becema Ha Temy «OOecuBedeHHble [epHHTIA. XHMHUecKHe KapTHHKH. Cekper
tafiHomucu» (1)

Ipaxmuxa: Keiic 3. «TaliHbI clleACTB H», ONBITHI «HeR HOHMBIE epHHTA» (3)

3.6 ITony4uenHe kpacHTeaei. (2 qaca)

Teopus: Becena natemy «Kpacuremn» (1)

Ipaxmuxa: IlpakTadeckas pabota «[IomyteHHe IPHPOAHLIX KpacHTemed» (1)

3.7 Iony4uenue xnopodumia. (2 1aca)

Teopus: Becena HaTemy «Xmopoduur (1)

Tpaxmuxa: OneiT «[lomy1enne xmopodumma» (1)

4. IlonezHbIe CEOHCTEA BelllecTE. (9 1ACOR)

4.1 ITouemy mbLio moet? (2 qaca)

Teopus: Becena HaTemy «dpy3ba Moiinogeipa. ITotemy MbLio moer? JKecTkocTh Bomer: (1)
Ipaxmuxa: IIpakTudeckas pabora «OnpeeseHHe KecTKOCTH Boabl» (1)

4.2 JTomamussa x uMaHcTKA. (1 9ac)

Ipaxmuxa: OnelT «Kak yoanuts nsarHa?» (1)

4.3 Yucrum nocyny. (1 1ac)

Ipaxmuxa: OneIT «Kak yaanuts Hakaos?» (1)

4.4 Kykypysnas namotka — ajgcopbent. (1 1ac)

Hpaxmuxa: OnelT «Ancopduus zanaxos» (1)

4.5 Kpucrawml. (3 gaca)

Teopus: Becena HaTemy «Kpuctawmny (1)

Tpaxmuxa: OneIT «BeIpalHeanie KpHcTaLTay (2)
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4.6 Karanuzaropbl H IpHPOOHBbIe HHTHOHTOPEL (1 Hac)

Teopus: Becena naTemy «KaranuzaTopsl H HHTHOHTOpBD» (1)

S. CnagkHe np eBpAleHHA HA KyxHe (9 1acor)

5.1 Caxapa. (3 4aca)

Teopus: Becena HaTeMy «Caxapa. IlonyiueHHe HCKYCCTBEHHOIO Ména. JoMalnHHe
TemeHnbI». (1)

Tpaxmuxa: OneiT «[Tofy1eHHe HCKYCCTBeHHOTO Mema» (2)

5.2 OnpeneneHHe [JIOKO3bI B OBOIIAx H (pykrax. (3 daca)

Teopus: Becena HaTemy «UTo Takoe rirokosa. [TodeMy Hecnesble si6/I0KH KHcibie?» (1)

Ipaxmuxa: Kelic 4. «Onpenenenne caxapa B oBomax H Gppykrax» (2)

5.3 ITony4uenHe Kpaxmasa H OTBITHI ¢ HHM. (3 1aca)

Teopus: Becena HaTemy «Uto Takoe Kpaxmasn CbhenoOHBIH Kiei» (1)

[paxmuxa: Tlpaktudeckas pabota «I13y<enne coiicTB kpaxmana» (2)

6. Bemfectea BoKpyT Hac. (12 yacor)

6.1 Yucrbie BemecTBa H cMecH. CrnocoObI pasgeneHns cMeceii (1 gac)

Teopus: Becema Ha Temy «Bemecreo, ¢u3HYeckHe cBoiicTBa Bemecte. OTIHYHE YHCTBIX

BemecTB oT cMecell. CocoObl paszgeneHns cMecei». (1)

6.2 Boga - MHOTO€ JTH MBI 0 Hell 3HaeM? (2 qaca)

Teopus: Becena Ha Temy «Bopga - MHoroe nMH MBI 0 Hell 3HaeM? Bopna H e& cpoficTea. Uro

HeoObriHOro B Bode? Bona npechHas H mopckasd. CnocoObl OYHCTKH BOJIbI: OTCTaRaHHe,

dpHLTpoBaHHe, obezzapaKHBaHuey. (1)

Ipaxmuxa: OnelT «CeolicTBa Bogbl. OMHCTKA BOIbI», Keiic 5. «Boma xueasu ...7» (1)

6.3 CTomoBBIH YKCYC H YKCycHad 3cceHIm. (1 gac)

Ipaxmuxa: IlpakTudeckas pabora «CBoiicTBa YKCYCHOH KHCIOTHD» (1)

6.4 ITuteenas coma. (1 1ac)

Ipaxmuxa: OnelT «CBoHCcTBa MHTLEBOH compl» (1)

6.5 Yait, ero coctae H cBoiicTBa. (1 =ac)

Ipaxmuxa: OneiT «CeoficTBa gas» (1)

6.6 CTHpabHBIe NOPOIIKH H JIPYTHe MoIoniHe cpefcTBa. (1 gac)

Hpaxmuxa: Onbit «CBolicTBa MbUTa» (1)

6.7 JlocboHBI, TyX H, KpeMbI H mpovas mapdomepns. (2 qaca)

Ipaxmuxa: OneIT «I13roToBIeHHE OyX0B» (2)

6.8 MHuoroobpasHe JleKapcTBEHHBIX BellecTs. (3 Haca)

Teopus: Becena Ha Temy «MmHorooGpaszHe JeKapCTBeHHBIX BellecTB. KakHe JeKapcTBa MbI

0o0ObIMHO MOJKEM BCTPETHTH B CBoeH OoMmamiHed amTeuke? AmnTeuHbIH HoXm H ero ceoiicTea.

Ilouemy Honx Hamo nepskaTb B IJIOTHO 3aKyNOpeHHOH CKIsIHKe. «3el€HKA» HIIH pacTBOp

OpHHaHTOBOrO 3enéHoro. [lepekuck Bomopona u runponepur. CRolicTBa NepeKHCH BOOPOTIA.

ACHHpHH HIIH alleTHICAJIHLIHIOBAs KHCIOTAa H ero cBoiictBa. OnacHOCTE NpPH NpHMeHEeHHH

actapHHA?. (1)

Ipaxmuxa: OmbIT «HeoBbIMHbIe cBOMCTBA TAaKHX 00OBMMHBLIX 3eJEHKH H Homa», onbIT «CBoOHCTBA

acmHpHHAY (2)

7. leTeKkTHEHEBIEe AreHTcTEA (8 1acor)

7.1 Cumnaruieckne depHuia. (2 qaca)

Teopus: becena Ha Temy «3arankH IIleproka XonMca. CHMIATHYeCKHe YepHHNIA: HazHaueHHe,

mpocTeirnne penenten. (1)

Ipaxmuxa: OneIT «CekpeTHbIe YepHHIa» (1)

7.2 AxBapenbHble Kpacku. (2 gaca)

Teopus: Becema Ha TeMy «CocTap akBapelbHbIX Kpacok. IIpaBuna obpanieHna ¢ HEMH». (1)

Tpaxmuxa: OneiT «[lomyieHne akBapebHBIX Kpacok» (1)

7.3 MbUbHBIE My 3bIpH. (1 Hac)

Ipaxmuxa: MbUbHbIe onbITEI (1)
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7.4 CoctaB mKoibHOro Mena. (2 =gaca)

Teopus: becena natemy «CocTas mkoIsHOTO Mena» (1)

Ipaxmuxa: OneIT «CBoHcTBA MIKOIbHOTO Memay (1)

7.5 Mugukatopst (1)

Hpaxmuxa: OnelT «OnpeneneHHe cpelbl pacTBOpa ¢ HOMOIIBI HHAHKATOpoB» (1)
8. Kocmoc BokpyT HAc (S 1acor)

8.1 Xumueckuii coctas armocdepsl (2 gaca)

Teopus: Becena Ha TeMy «XHMHYecKHIT cocTaB atMocdepsbr (1)
[paxmuxa: IlpakTudeckas pabota «KadecTBeHHbIH cocTas Bosayxa» (1)
8.2 Xummieckui cocta MHTocgepsl. (1 1ac)

[paxmuxa: IlpakTudeckas pabota «l13yuenne mouesn» (1)

8.3 Xummieckuii coctas ruapocdepsl (2 Haca)

Teopus: Becena Ha Temy « X HMHYeCKHiT cocTae ruzpocdepsn (1)
Ipaxmuxa: IIpakTudeckas pabota «KadecTB eHHBIH aHaIH3 BoOkI» (1)

9. IloaroToBKa padot. (4 1aca)

Teopus: IloaroToBKa TeopeTHIeCKoi YacTH paboT. (2)

Ipaxmuxa: PaboTa Hal onbITaMH H SKCIIepHMeHTaMH. (2)

10. Hrororas arrecranua. Hrororoe tanatHe. (2 1aca).

Teopus: Becema. Ilompenenne HToroB paboThl o0beqHHeHHA 3a ydeOHBIH rox. OO6cyKoeHHe
HanboJlee HHTePECHBIX H HeoObIMHBLIX MOMEHTOB. (1)

[paxmixa: 3alTHTa BRITOJIHEeHHBIX pabort. (1)



4. Komnaekc OPTraHHIAIHOHHO-IIeTAr O HYeCKHX }'CJ’[OBHﬁ.

Kamengap Hb1it y1e0HbIH Ipad Hi.
Tabmuya 3

Mecan

Hepnenn
obyaenus

3ausATHA / H3 HHX KOHTPOJIh Hble / KAaHHKYJISIPHBIH HepHOT

1 rox obyuenns

1 — e monyrogue. Hauano yiae6HOTO rozia — mepBbIi yieOHBIH JeHb.

CeHTS0pB

Oexabpb

n

oo e < A T R R T A T

2 — e nonyrogue

HAuBaps

Maf

17

18

19

20

21

22

23

24

o

26

27

28

29

30

31

32

33

34

35

36

37

38

Hwowm -
aBI'yCT

39-52

H‘d?‘d‘d‘d‘d‘d‘d‘d‘d‘d‘d‘d‘d‘d‘d‘d‘d‘d‘dnn
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Kon - Bo y4uedHBIX 36
Hellelh

Kon - Bo zamaruii B 2
HeJleTo

Kon-eo ak. 4acor B 2
HeJleT

Bcero JacOB mo 72
nporpaMmme

YcIoBHA peaTH3ALHH NP OrpAaMMBI.
Mamepnansno — mexnndecKkoe ooecnedenne:
— y4eOHBIH KJIacC CO CTOJIAMH H CTYJIbSIMH,
— TeTpajH, py4KH, KapaHIallH, THHeHKH;
— HarJsgHbIe MOCODHS,;
— Bechl 3JIeKTpoHHbIe yiebubie 200 r;

— KOMILIEKT mocydsl H o0Opy/IOBaHHs A7 yMeHHIecKHX onbIiToB (Habop uamek Ilerpu,
Habop HHCTPYMEHTOB I[pelNapoBaThbHBIX, cTynka ¢apdoporad ¢ mnecTHKoM, Habop
(makoHOBR NI XpaHeHHs peaKTHROB, Halop NpoOHPOK, COHPTOBKA, ropiotee Ui
CIHHPTOBKH, QHIBLTpoBANbHAS OyMara, KoJIObl, MATIOMKA CTeK/ITHHAS, MePHbIH IHITHHIP,
BOPOHKA CTeK/IAHHASA, CTaKaH CTeKJIHHbIH, JabopaTopHBIH KOMILIEKT Ui HaYabHOTO
o0yueHHsI XHMHH, NpHGOpP INA MOTyYeHHS ra30B, KOMIUIEKT TepMOMETpPOR);

— KOMILIEKT HeoOX0IHMBIX XHMHYeCKHX PeaKTHR OB;

— KOMILIEKT HeoOXOHMBIX KOJLUTeKITHH;

— Habop HeoOX OMHMBIX IPOYKTOB NHTAHHS, JIeKApCTBEHHBIX BelllecTB H T.11.

— nujporas naboparopHa mo XHMHH (OecnpoBogHOH MYJBTHOATHMHK MO XHMHH ¢ 4-MA
BCTPOEHHBIMH JIaTYHKaMH: NariHk pH, JardHK BRICOKOH TeMIepaTypbl TepMOMAapHBI,
OATYHK 5JIeKTPONPOBOOHMOCTH, JardHK TeMIepaTypbl IUIaTHHORLIH, OTHeNbHBIE
JMATYHKH:  JaT9YHK  ONTHYecKol  mioTHoctH  (konmopumetrp)), kabem  USB
COEHHHTENLHBIH, 3apAnHoe ycTpolicTBo ¢ Kabemem miniUSB, USB agantep Bluetooth
4.1 Low Energy, kparkoe pPyKOBOICTBO II0 SKCIUTyaTanuH uHdporoil maboparopum,
MeTOOHYeCKHEe PeKOMEHIAIHH.

Hughopmauuonnoe obecneuenue: KOMNBIOTEP, NPOEKTOp, Mpe3eHTalHH, (oOToH300paKeHHs,
BHJIeOMaT epHAJIBL

Kaodpoeoe obecneuenne. YIHuTellb XHMHH, IepBasd KBATH(HKAIIHOHHAS KATETOPHA

@opMBI ATTECTAITHH /KOHTP 0JIf.

Ha nepepoM 3aHATHH NPOBOJHTCS BROJIHAA THATHOCTHKA B (JOpMe TeCTHPOBAHHSA C LeNbI0
BBISBJIEHHS MEPBOHAYANLHBIX 3HAHHH oOydaroliuxcsd ob OKpyKalollleM MHpe, O BelllecTBax,
TOTOBHOCTH JieTell oGy4arcs Mo nporpaMmme.

B koHne roga o0yueHHS MPOBOJIHTCA HTOTOBAS ATTeCTAUMHA — ydacTHe B MacTepckoi
TBOpHeCKHX paboT HIH HAyYIHO-NPaKTHIecKoil KoHdepeHIHH.

O1ueHo HbIe MATep HAJTBL

B xonme peanHzallHH mnporpaMMbl Hefaror 3amojiHseT HHQOPMAIHOHHYIO KapTy
ONpeNie/ieHHS VPOBHS OCBOeHHS o0pazoRaTelbHBIX Pe3yJIbTATOB, B KOTOopol B TpéxbaumHoi
CHCTeMe OTMe4aeT OasUibl 00yqaroIHXcs 10 BCceM IUTAHHPYEMBIM pe3yJih TaTaM.
3 6anna — BRICOKHI YPOBeHb OCBOEHHS MPOTPaMMBI,
2 basmma — cpeIHHI YPOBEHb;,
1 Hamm — HH3KHIl VPOB eHb.

KoHTpoNbHO-H3MepHTEIbHbIE MAaTepHa/bI H KPHTEPHH OIIEHHBAHHSA pa3MelleHbl B
NPHIOKEeHHH K NporpaMme.

MeTtoau1eckoe odecmeti eHHe IPOrP AMMBI.
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Oprannzanus oGpazoBaTe/bHOrO mpolecca o4HasA. Bo3M0XKHO ceTeBoe B3aHMOJeHCTBHe
¢ obmeo0pasoBaTelbHIMH OpTaHHZalHAMH pafioHa. [[79 BBINOJIHEHHS 32a7lad NPOTPAMMBI
«XHMHA BOKPYT Hac», B Hel codeTaroTcd TakHe (opMbl HpoBelNeHHs 3aHATHH, Kak HIPBI,
Gecennl, mpakTHYecKHe paboThl, CBA2aHHbIE C NPOBEJIEHHEM ONBITOB H SKchmepHMeHntoe. Ha
HeKOTOPBIX 3aHATHAX, 10 YCMOTPEHHIO IeJarora, BO3MOYKHO NPOBeleHHe SKCKYpCHIL

Metoa bl NpoBeleHHA 3AHATHH.
— CnoeecHble — BepbanbHBIe (00BAcCHeHHe, paccKkas, Oecema, HHCTPYKTaXK). OTH MeTOJbI

HCIOJB3YIOTCH MPH 2HAKOMCTBE 00ydaloIIHXCcsl ¢ HOBOH TeMOH.

— JleMOHCTpaI[HOHHBIE HIIH HATJSHbIE METObI.

— IlpakTHuecKkHe MeTobI (IpakKTHYECKHE PAGOThL, OMBITEI, SKCIEPHMEHTHI).

— IlpoGrmemHubIi MeTOI.

— Keiic-TexHoNOrHH.

— Meroasl MOTHBAIIHH H CTHMYJHpPOBAHHA (QHCKYCCHH, MeTOIbl SMOIIHOHAILHOIO

CTHMYJIHPOB aHHS, TBOPYECKHE 3a[laHHsA, OOMIPEeHHs ).

— Meroabl KOHTPOJIA H KOPPEKIIHH.



5. CniHcOK MIHTepATYPHI

OcHOBHAA JIHTep ATYp a:

1.

2

L

Crenun B.JI, 3aHuMaresbHble 3aqaHua H 3(deKTHbIe onbIThl Ho XHMHH / B.JI, CTenHH,
JLIO. Anuxk6epora. — Mocksa: JJPO®A, 2002. —432 c.

Crenun B.J Kuura mo xumudH s gomamiHero 4tenus / B.J[ Cremun, JLIO.
Anmukbepora. — Mocksa: XIIMIIA, 1995. - 400 c.

Anexcuuckuii B.H. 3anuMarensHele oneiThl mo xuMmuH / B.H. Anekcunckuii — Mockea:
IIPOCBEIIEHIIE, 1995. — 96 c.

Omsrun O. Yygeca Ha BRIDOpP HIIH XHMHYECKHE ONLITHI Js1 HoBHYKOB / O. ONbruH. -
Mockea: Herckas nuTeparypa, 1987. - 127 c.

Caruna JLA. 3anumarermsHasn xumus / JLA. Casuna — Mockea: 3naremscteo ACT -
2018. - 223 c.

HcnompzoBanue MHPPOBLIX JabopaTopHil NpH o0yueHHH XHMHH B cpeqHei mkose / ILI1.
Becnamoe, M.B. Jopodees, JM. Kumun, A.JL. 3umuma, [LA. OpskekoBcKHi —
Mocksa: BHHOM. JIaGoparopus 3Hanmii, 2014. - 229 c.

Becnamoe IL.J. Peamuzanus obpazoBaTelbHBIX INPOrpaMM ecTeCTBEHHOHAyYHOH H
TeXHOJIOTHYeCKOH HamnpaBlleHHOCTeH O XHMHH C HCIONL20BAHHEM O0O0OpYIOBAHHS
nentpa «Touka pocra». Metonmieckoe mocobue / ILI. Becmamos, M.B. Jlopodees, -
Mockea, 2021. — 156 c.

JIOTIO/THHT eJTh HASAL JIHT epATYPA:

1.

b2

Xayzep 1. ®. Hrpaem B Hayky. OTKpeiaem ana ceds mup /1 P@. Xayzep. — Mocksa:
Amsnuna ITabmumiep, 2017. - 48 c.

Jleencor I.A. 100 BompocoR H OTBeTOB II0 XHMHH: MaTepHankl 1A IIKOJbHBIX
pedeparor, dakyILTaTHBHBIX 3aHATHH H ceMHHapoB: Yiebuoe mocobue / ILA. Jleencon
-Mockea: Izgarerketeo ACT, Hzgarerkbereo AcTpens, 2002, - 347 .

Ounuknonenus as gereid. T. 17. Xumus / I'nae. pen. B. A. Bononus, sen. mayd. pem. I
Jleencon - Mockpa: Apanta+, 2003. - 640 c.

Optumo JL Bona: kHHra 0 caMoM BayKHOM BellecTBe B Mupe / JL DpTHMO: mepeBof c
¢dun. - Mockea: KommacT'uxm, 2019. - 153 c.

HuTepHeT-pecyp ol

EctecTBeHHOHayYHBIH oOpazoearenbHbIi moptanm. URL: http:/swww.en.edu.au (Jara
obpamenns 26.06.2021). — TekcT: 5/IeKTPOHHBI.
ATTXIIMIK - pam1 NOMOIIHHK, JIOIIMaH B MOpe XHMHUeCKHX BelllecTB H ABneHHH. URL:

http:/Awww.alhimik.ru/ (Jara o6pamenns 26.06.2021). — TekcT: SMeKTPOHHBIH.
OtkperTiil komwnemk: xaMusa/ URL: hitp:/college.ru/chemistrv/index.php (Hara
obpamennsa 28.06.2021). — TekcT: 3MeKTPOHHBIH.

Bceobias HcTopHs XHMHH. BOo2HHKHOBeHHe H PAa3BHTHE XHMHH C JpeBHeHITHX BpeMeH
mo XVII Beka. URL: http://grokhovs.chat.ru/chemhist.html (Jara o6pamenns
28.06.2021). — TeKcT: 37eKTPOHHBII.

Caiit ®UIN. OTkpeiThlii 6ank 3amaHuii s (OPMHPOBAHHSA eCTeCcTBEeHHO-HAyIHOH

TPAMOTHOCTH. URL: https://fipi.mi/otkiytyy-bank-zadan iy-dlya-otsenki-
vestestvennonauchnoy-gramotnosti 22 (Hdara obpamenus 28.06.2021). - Tekcer:
3MIeKTPOHHBIH.
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e Caiit Enqunas Kosuteknua nUH$poBbIX obpazoBarebHBIX pecypcok. URL: http://school-

collection.edu.iu/catalog (Jara ob6pamenns 28.06.2021). — TekcT: 3MeKTPOHHBIIL.

Padouas nporpAMMA BOCIHTATeTLHOH p A00THI
1 OcobGeHHOCTH BOCHHTATe/Th Ho¥i padoTsr MBOY «Crop Horyprekas COILD».

B MBEOVY «Cropaoryprckaa COII» geTH momy4dalT He TOJHLKO 3HAHHS H YMeHHS IO
BBIOPAHHOMY HAaNpaBICHHIO, HO H y4arcid ObITh CONHAILHO AKTHBHBIMH, HH(}OpPMAITHOHHO
rPaMOTHBIMH H NOJIE3HBIMH *ieHaMH oOmiecTea. B comepikanud obpazoBaTerbHOro mpoiecca
HapsAny ¢ oOpazoRaTellbHBIMH H TBOPHECKHMH 2aladaMH 00s3aTellbHO NMPHCYTCTBYIOT 2alavH
BOCHHTATellbHble, HANpaBJIeHHble Ha OpPraHHZallHIO COIHAJLHOTO ONbITa pebeHKa,
dopMHpOBAHHE CONHALHOH AKTHBHO CTH, ATJANITHB HOCTH, COITHAILHOH OTBETCTBEHHO CTH.

BocnHTanHe B yupeKJeHHH paccMarpHBaeTcs Kak:

- COIHAJbHOE B3aHMOJEHCTBHe mMejjarora M oOy4aromierocs, OpPHEHTHPOBAHHOE Ha
co3HaTellbHOE OBNAMeHHe NeThbMH COIHAILHBIM H OJYXOBHBLIM OIILITOM,
- (opmHpOBaHHe Yy HHX CONHAJILHO 3HAIHMBIX I[eHHOCTEH H COLNHAILHO aJleKBaTHbIX

IpHEeMOB MOoBeleHHH,

- SIBJISIeTCS JOJITOBpeMeHHBIM H HellpephIBHbIM IIPOIlecCOM, pe3yJbTarbl KOTOPOTro HOCAT OT-
cpoueHHBIH XapaKkTep.

Tak ke BOCHHTBIBAIOWIAA NeATeNbHOCTE 00pAa30BATENLHOTO YHUpeXKIeHHS HMeeT IBe
Ba)KHbIE COCTABJSIIONIHE — HHIHBHOYATLHYI0 paboTy ¢ KakdeIM o0ydalomuMmcsi H
(dopMHpOBaHHE METCKOTO KOJUIEKTHBA.

IlepcoHamnHOe B3aHMOJIEHCTBHE MeTarora ¢ KakIbIM 0o0y9JaONIHMCS — SBISIETCH
o0s3aTeNbHBIM YCIIOBHEM YCHOEIIHOCTH o00pazoBaTeNbHOro Hpolecca B yipeskaeHHH. I3
AHKeTHPOBAHHA YIOBIIETBOPEeHHOCTEI0 00pazoRaTesh HEIMH YCIIyTaMH ONpelelleHo, 4To pebeHok
OPHXOOHT HA 3aHATHA, Mpexie BCero, JUid Toro, 4To0bl colep:KaTellbHO H 3MOLHOHAILHO
No00LIATECSA CO 3HATHMbBIM JUTS HETO B3P OCIIbIM.

Oprann3yss HHOHBHOyAJILHBIH Mpollecc, Mearor periaer Lelbld psy INeJarorHdecKHX
3amad:

— noMoraeT pebGeHKY alanTHPORATHCA B HOBOM JeTCKOM KOJUIEKTHBe, 3aHSTh B HeM JocToiiHoe
MECTO;

— BBISIBIISIET H Pa3RHRAET MOTEeHUHANLHEIE 00IIHe H cHelHAIbHbIC BO3MOMKHOCTH H CHOCOOHOCTH
oby4arornierocs,

— dopMHpyeT B pebeHKe YBepeHHOCTh B CBOHX CHJIaX, CTpeMJIEHHe K MOCTOSHHOMY
caMOpa3BHTHIO;

— cnocoGCTRYeT YIOBRIETRBOPEHHIO ero NOTPeOHOCTH B cAMOYTREepPIKIeHHH H NPH3HAHHH, cO30aeT
K@KIIOMY «CHTYaIlHIO ycIexa»,

—pasBHRaeT B pebeHKe IICHXOJIOTHUECKYH) YBEPEHHOCTh Mepel]] NyOJHYHBIMH HOKAZaMH
(BBICTABKAMH, BBICTYILICHHAMH, Ipe3eHTAlHAMH H Op.);

— dopmuHpyeT y oOydalomerocs aJeKBATHOCTh B OIeHKaX H CAaMOOIEHKe, CTPeMJIEHHe K
HOJIyHeHHI0 NpodecCHOHATTLHOIO AHATIHA Pe3yIILTATOB COB el paboTsI;

— dopMHpYeT vy obyuarlnerocs KOJUTeKTHR HYI0 OTBETCIB€eHHOCTE, YMeHHe B3aHMOoeiCTBOBATh ¢
JIPYTHMH 'JIeHaMH KOJLTeKT HBa.

2. e H 2a0aYH BOCOHTAHHA

IMenb: MHYHO CTHOE pa3BHTHE 00yYaIOIHXCAL.
JIOCTHEeHHI0 MOCTABJICHHOH Ie/IH BOCHHTAHHA OyIeT cHocOGCTROBATH pellleHHe CIIedyIOIIHX
OCHOBHBIX 3a0A4:
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1) Hcnorb20RAThE CONHOKY/ILTYPHOE H HHTEPHET - IPOCTPAHCTRO JUIS YCHIICHHS BOCIHTATe
JLHOH COCTABJIAION]eH y1eOHOTo 3aHATHS,

2) obecmedHTh pasBHTHE THYHOCTH, popMHpOBAHHE KOMIETeHIIHH, HeoOXOMHMBIX ITIA JKH
3HH,

3) npHOOGIWIHTE oGyyarIIHX cA K 06IIedeoBeecKHM HOpMaM MOPAITH, HAIIHOHATILHBIM YCT
0sIM H TpagHILHAM,

4) BOCHHTATh BHYTPEHHIOK MOTPeOHOCTH JIHYHOCTH B 3JIOPOBOM oOpaze »KH3HH, OTBETCTBE
HHOM OTHOIIEHHH K MPHPOOHOH H COIHOKYILTYPHOH cpelle 0OHTaHHS,

5) opraHu30BaTh paboTy C ceMbSMH 00YHAONIHXCS, HX POJIHTeJISIMH HITH 3aKOHHBIMH Hpel
CTAB HTeJIFIMH, HAPABICHHYIO HA COBMeCTHOE pellleHHe NpobieM THIHOCTHOTO PasBHTH
s neTen.

3 Bunnl, opMEI H cofiep KaHHE TeATeTBHOCTH
Bocnuraremsnas padora B MBOYV «Croproryprckas COIIl» uHTerpHpoBaHa B yieOHBIH
nponecc, peannsyeTcs Ha yueOHbIX 3aHATHAX H MACCOBBIX MEPONPHATHSIX H CTPOHTCA IO CeMH
HallpaBIIeHHSIM: MaTPHOTHYecKoe, MpaBOBOe, JyXOBHO — HpPaBCTBEHHOE, SKOJIOTHYEeCKOe,
3JIOPOBBIH 00pa3 AH3HH, OCHOBLI 0e30MACHOCTH KH3HeNeATebHOCTH, NIpod)opHeHT AlHSL.

IIaTpHOTHY ecKoe. 5TO MePONPHATHA, HaNpaRleHHble Ha (OPMHpPORAHHe Y HeTeH
NaTPHOTHYECKHX YYBCTB, AKTHRHOH TIpaykJaHCKOH TIO3HIIHH, TepPNHMOCTH H VBayKeHHS.
@opMHpOBaHHEe YYBCTBA MATPHOTH3Ma H TpaKOAHCTBEHHOCTH, yBakeHHe K MNAMATHHKAM
3alHTHHKOB OTevecTBa H NOJBHTOR reposi.

— Temaruueckne Gecembl, 3KCKYPCHH, MPOCMOTP (HIEMOB NATPHOTHYECKOTO COINEPIKAHH.
3HAKOMCTBO C HCTOpHEH H KyJbTypol ViMmypTHH H JleGecckoro paitoHa, (oI KJIIOPOM.

— 3HAKOMCTBO C TepOHUECKHMH CTPaHHIAMH HCTOPHH PoccHH, KH3HbIO 3aMedaTelbHbIX J1
1071el, ¢ 0013aHHOCTSAMH rpaskIaHHHA.

— OKCKYPCHH N0 HCTOPHYECKHM H MaMATHBIM MecTaM.

— KoHKypchl H CIOPTHBHBIE COPEBHOBAHHA.

— BeTpeun ¢ BeTepaHaMH H BOEHHOCTYKaLlHMH.

—  Vuacte B Akiuax «BeccMmepTHbIil monk», «Okua [To6enpr», «Cazn ITo6ensr» u ap.

— VdacTHe B KOHKypcaxX: Ha 3HAHHE HCTOPHH rocy/apcTeeHHOH cHMBOJHKH P@ H VP «Ope

sIHHBIE cNaB oo duiar Ham H repdy», «Mos Manas Ponnea: OpHpona, KyIbTypa, STHOC», «B

o cnaey OTedecTBa», «PoskaecTBeHCKHE YTEHHM» H IIp.

J¥X0BHO-HPABRCTEEHHOE. 3T0 MePONpPHATHA, HApaBlIeHHLIE HA TApMOHHYHOE VXOBHOE
pPa3’BHTHe JIHYHOCTH, IIpoNaraHay KyJIbTYPHO-HCTOPHYeCKHX Tpaauuuii. @opmHpoBaHHE
GeperkHOI0 OTHOIIEHHSA K KyJIbTYPHOMY HACIEIHIO H TPAIHIHAM MHOTOHAITHOHATLHOIO Hapona
Pd.

— Hena GrmaroTROPHTeLHOCTH, MHIIOCEPIHS, OKA3aHHe OMOIIH HYKIaluMcd, 3aboTa o
JKHB OTHBIX, JKHBBIX CYIIeCTBax, IPHPOJIE.

— VuacrtHe B Becenneii Heziene qo6pa, 61aroTBOpHTeIbHBIX KOHI[EPTax.

— OO6mreHHe co cBepCTHHKAMH MPOTHR OMOJIOXKHOTO MoJIaB yuébe, oburecTRenHOoH paboTe,
OTIIbIXe, CIIOPTE, MOArO0TOBKA H NpokeeHHe Geceyt o ApyskOe, MOOBH, HPABCTBEHHBIX OTH
OIIeHHSIX.

— PacimupeHHe OObITa MO3HTHBHOTO B3aHMOZIEHCTRHSA B ceMbe - Gecelbl 0 ceMbe, O POJIHTE
JISIX H IPapOoIHTeJIAX, OTKPLIThIe ceMeiHble MPa3HHKH, BLIMOIHEHHE H IPe3eHTallHA COB
MECTHO C POJIHTeJISIMH TB OPYeCKHX IPOEKTOB.

— 3HAKOMCTBO C JeATeJIb HOCThIO TPAJHIIHOHHBIX PEJIHT HOZHBIX OpraHH3aIlHi.

— VyacTHe B NpoeKTax collHaTbHOI peabHnuTanun nereii ¢ OB3.

—  «Menn Jlpyra»: BeicTapka Qororpaduii moMamHUX OHTOMIER 0GYYAONIHXCS,
BHKTOPHHBI, CTeHTa3eThl, ()OTOKOJLTAMM, OCBAI eHHBIE JJOMAIl HHM ITHTOMIIaM. 3To J1eso
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IMO3BOJIAET O€TAM OCBEOHTE HOPMBI TYMAaHHOTO MNOBEOAEHHA «MEJIOBCK — AKHEOTHOC?, Y3HATE
0 MPEJaHHOCTH NHTOMIIER H O HEOGXOHHMOCTH 5])&”[“[: Ha ceOs OTBETCTREHHOCTE 3a HHX.

DKOMOTHYECKAA KYJILTYpPA: 5T0 MEPONpPHSATHs, HampaBlieHHble Ha (JOPMHpPOBaHHE
SKOJIOTHYeCKOH IPaMOTHOCTH.

— KpaeBemreckas, MoHCKOBasA, SKOJIOTHYecKasi paboTa B MeCTHBIX H JAILHHX TYPHCT
HYECKHX 0X0JIaX H 3KCKYPCHSX, Iy TelleCTBHSX H HKCHeIHI[HIX.

— VyacTHe B JeATeNb HOCTH JI€TCKO-FOHONIECKHX 00IIeCTBEHHBIX SKOJIOTHIECKHX Opr
aHH3aIHiL

— VyacTHe B 5KOJIOr HY€e CKHX BhICTaBKax, aknmix («/{eub ntumny», «IlokopMHTe NTHII
3UMOIH» H IIp.)

3moporblii 00pAa? SKHIHH: 5TO MeEpPONpPHATHSA, HaNpaBJeHHble Ha (OpPMHpOBaHHE
MOTHBALIHH 3[0poBoro ofpaza JKH3HH YelloBeKa, HENPHATHe BpPeIHBIX IPHBBIYEK
TpagHIHOHHBIE MepONpPHAT HA:
— Becenpl, npocMoOTphl yieOHbIX (JHIILMOB, HIPOBBIE H TPEHHHTOBbIE IPOTPAMMbI, 3AHSTHS
H MepONpPHATHA 0 3I0POBLE, 37I0POBOM obpaze JKHIHH.
— Becenpl ¢ menaroraMs, IICHX0JIOTaMH, MeJl. pa00THHKAMH, POJIHT€JIIMH O B 03MOKHOM He
raTHBEHOM BJTHSIHHH KOMIBIOTEPHBIX HIP, TeJIEBHIIEHHS, PEeKJIaMbI Ha 3J0POBLE HeJIOBeKa.
— IIpodunakTHKa BpeIHLIX OPHBEIMEK, 3aBHCHMOCTH 0T ITAB - THCKYCCHH, TPeHHHTH, POJI
€Bble HIPbI, 00CY#JIeHHS B HIIEOCIOKETOB H JIp.
— IlporenenHe moxomoB, copeBHOBaHHI.
— OMOIHOHANILHBIE Pa3PAIKH.

IIp aroroe:

— Axnun «Homep Tenedona qoBepHsa B MoeM MO0 HIb HHKe», «J[eTH IPOTHRE KOPPYIIHH>,
Hrpa — kBecT «TomepaHTHOCTE.

— Pabora crenna «IIpapoBoii yroiok», cTeHzia o npodHIaAKTHKE SKCTPEMH3MA € YKazaHHe
M pyOpuk: «[IpaBoBbIe 0CHOBBI AeTsAM», «MbI pazHble, HO paBHbIE».

— Pasmemenne Ha cafiTe, cTeHZe HH(pOPMAIIHH O NpaBax H 00A3aHHOCTAX obydaloHxca (H
3 Veraea) u ap.

OcHOBBI 0€30MACHOCTH JKHIHeIeAT&ILHOCTH: 5T0 MEPONPHATHA, HaIpaBleHHbIE Ha
dopmHpOBRaHHE VCTOHYMHBLIX HABLIKOB OB ENeHHs B 00IIecTBeE.
— Meponpuatus no npodHIAKTHKE SKCTPEMH3IMa H TEPPOPH3IMA.
— IlporeneHHe BEOIHLIX H BHEIIAaHOBEIX HHCTpyKTaxked mo TH, ITTJT, 116,
— DBecenpl «Korna ponHtenef HeT JoMa», «bezonacHas moporas H Op.
— DBecenpl 0 6e30MacHOCTH B CETH HHTEPHET.

IIpodopuenrannsa. BocnuTaHHe TPYI0oMOOHA, COZHATE/ILHOr0, TROPYECKOT0
OTHOIIEHHA K 00pAZOBAHHIO, TPYAY H »KkHIHH. OOIIecTBeHHO MONIe3HAA NeATELHOCTh,
cO37JaHHe MIPOBBIX CHTYAaUHH OO MOTHBAM pPa3IHYHBIX OpodeccHH, 3aHATHe HapPOIHBIMH
NpOMBICTIAMH, OPHPOJOOXpaHHAsA JedTelbHOCTh, pabora B TROpUeckHX H y4ueOHo-
NPOH3BOIACTBEHHBIX MACTEPCKHX, TPYIOBBle AKIHH, BCTpedH H OeceIbl ¢ HHTepecHBIMH
YCIelIHbIMH JTHOIbMH.

IIpodeccuonansHoe BOCIHTaHHe O00y4YarOUIHXCH BEJIIOYaeT B cebs opMHpOBaHHE CIIEYIONHX
COCTARJIIIONIHX MOBeeHHA pebeHKa:

— 5THKA H 5CTeTHKA BHINONHEeHHA paboThI H MpeAcTaRJIeHHS ee Pe3yhbTaTOB.

— KymbTypa opraHn3anHH cBoell JesiTeJIbHOCTH.

— VBaKHTe/IbHOE OTHOIIeHHe K NpodieCCHOHAILHOMH JesATeIbHOCTH APYT HX.
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— ANleKBaTHOCTE BOCHPHATHA NpodieCCHOHANMBLHOH OIEHKH CRoell IeATebHOCTH H ee
pe3yILTaToB.

— 3HaHHe H BBLINOJIHEHHE NPodecCHOHANBHO-3THYECKHX HOPM.
—IloHaMaHHe 3HAYHMOCTH CBOeH JleATeJIbHOCTH KaK YacTH [polecca pa3eHTHA
KyNBTYpPB! (KOpIOpaTHBHAsI OTB €T CTRBEHHOCTE).

— IIpodopHeHTalHOHHBLIE HIPBI: JeJIOBbIE HIPBI, KBECTHI, PellleHHe KelcoB (CHTYaIHH, B
KOTOPBIX HeoOXOIHMO MPHHATE pelll eHHe, 3aHATh ONpeelIeHHY 0 MO3HIHIO),
PAacII HpSIIOITHe 3HAHHS JleTeil o THOaX npodeccHii, o cnocobax BeIbopa npodeccHii, o
IOCTOHHCTRAX H HeNlo CTATKAX TOH HIIH HHOH HHTepecHoH NeTAM mpode cCHOHALHOH
HeATeJLHOCTH,

— OJKCKYPCHH Ha NpedNpHATHA, OpTaHH3allHH, JAONIHe JeTAM Hadalb Hble NpecTaBIeHHA
0 CYIIeCTBYIOIHX NpodeccHsIX H YCIOBHAX paboThl MoMel, NpecTaBISIOUIHX 5TH Opod
€CCHH.

Padora ¢ poaHTeIAMH 00YIANIIHXCH HJIH HX IAKOHHBLIMH NpeICTABHTEeIAMH.

PaGora ¢ poOHMTelIAMH HIH 3aKOHHBIMH MpeICTaBHTEIIMH oOydaronHxcs
ocyllecTBisieTca s Oonee 5()eKTHBHOrO JOCTH)KEHHS IleJJH BOCHHTAHHS, KOTOpOe
obecrnevnBaeTca cormacopagHeM mos3Hnui ceMbH H MBOV «CropHoryprckasa COIIl» B maHHOM
BOIpOCE.

— PerymsapHoe HHOpMHpOBaHHE PONIHTeJIell 00 yclexax HX JeTei, 0 JKH3HH
06paz0p aT el HOTO YUpeXKIeHHs B [[eJIoM Yepes colHAbHY0 ceTh BKoHTakTe B
coobmectee MBOY «Cropuoryprckas COITD».

— PerymapHoe nHopMHpOBAHHE pOIHTeNel 06 ycmexax H npobreMax HX IeTef, o
JKH3HH TPYIILI B 1[eJIOM Hepe3 cOIHATLHYI ceTh BKoHTaKTe B pOJIHTETh CKHX
Bed — yarax rpynnel

— HManueHayanbHOe KOHCYJILTHPOBAHHE C [eJIbH0 KOOPIHHAIHH BO CIHT AT JIh HbIX
YCHIIHH [earoroB H pofaHTeneil

— OpraHp3anHs pogHTeNbCKHX coOpaHHi.

— IlpuBnedeHHe 4ieHOB ceMeil 00y4aNIHXCSA K OPraHH3AI[HH H MPOBEJIEHHIO el

00beTHHeHHA.

— OpraHn3anHA MacTep — KJIAccoB, OTKPBITBIX 3aHATHH H JPYTHX cOOBITHH.

Huxn nmen «llepcoHanbHas BhICTAaBKA» MpeoJiaraeT OPraHHZallHI0 B TedeHHe roja
HepCOHANBHBIX BBICTABOK TBOpHUeCKHX paboT gerefl. 3To BhICTaBKH QoTorpaduii, pHCYHKOB,
KApTHH, MOJEJI0OK H3 pazfIHYHOTO MaTrepHamna, momesnok H3 Jlero H T.o. Takoro pona BEICTaBKH
NoMOIyT pe0GeHKy Mpeo/ioyieBaTh 3acTeHYUHBOCTh, MPOSBISITE HHHITHATHBY, HAyHaT OpaBHIbHO
OTBeYalhb HA NMOXBATLI H NPHHHMATE OJAroOMapHOCTH, Pa3yMHO PearHpoBarb HAa KPHTHKY H
NoKeNaHHs, CO BHHMaHHeM OTHOCHThbCS K paboTaM JIpYTHX JeTed H KOPPEKTHO BhICKA3bIBATh
CBOE MHEHHE 0 HHX.

4 IloxkazaTeIH peryIbT ATHEHOCTH

VporeHb ch)OPMHPOBAHHOCTH POCCHIHCKOH HIAEHTHIHO CTH.
VpoBeHb cOPMHPOBAHHOCTH OOINEKYNMBTYPHBIX, KOMMYHHKATHEHBIX, CONHAMLHO — TPYIOBBIX,
snopoBbecOeperaomux, HHPOPMAITHOHHBIX, KOMAHIHBIX, KPEaTHBHBIX, KOMIeTeHIHH,
KOMIIeTeHIHH JTHYHOCTHOTO CaMOCOBepIIeHCTBOB aHHS.
VpoReHb CONHALHOH AKTHBHO CTH 00y AIONTHX CA.
Vpoeenb cOPMHPOBAHHOCTH HOTPeOHOCTH B  BelleHHH 370poBoro ofpasza JKH3HH,
OTBeTCTBEHHOM OTHOLIEGHHH K IPHPOIHOH H CONHOKYILTYPHOH cpene o0HTAHHA.

Kanenaap HbIi ILTAH BOCIHTATTLHOT PAGOTEI.

Ne Hara Hara Hena, cobBITHA, MePOIIPHATHA
'l | o nmaHy no akTy

HHT])HOTII'IECKOE HAIMpaBJIe¢HHEe
([lJOIJMHpOBﬂHI'IC UYBCTEA IMTATPHOTHIMA H IPRKTAHCTBEHHOCTH, YVBAKCHIE K ITAMATHIHKAM
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Al THIKOE OTteuecTBa H TI0OBHT OB I‘ﬁpOH).

1 08.12.2022 Becena va temy «/Jerm Koncturyipm Pocciickoii
D emeparpnm

IIpaBoBoe HapaBaeHH e
(VBRKEHIHE K 3aKOHY H IIPABOTIOPAIKY).

2 17.11.2022 Becena o Beemiprom e pedenka. Hetoprm
B0 3HHKHOBEHEA 5TOT 0 TTPa 3/JHHKA.

3m0poBEIH 00pA3 FHIHH
(M eponpuaTHa, HATIPABIEHHBIE HA (hOPMHPOBAHIE MOTHBALIMH 3A0POBOT0 00pasa KI3HH Ue TI0BeKa,
HEIIPHATHE BPE/HBIX [IPHEBINEK)

3 06.04.2023 Becenga «20maia — BaskHad Hayka». B pamkax
npasaHoBaHEA BceMHpHOT 0 AHA 300 OBbA.

JI¥X0BHO - HPABCTEeHHOE HANPABICHHE
(bopMmpoBanMe Depe:KHOr0 0 THOMICHHA K KYJIb TYPHOMY HACIIE,JHIO H TP A JHLIFAM
MHOT OHAIHO HA THHOT 0 Hapoaa P®)

4 24112022 Becena va temy «Mosa mama mywnas Ha cBeTe!» B
paMKAX IpasaHOBaHHA [[HA MaTepH.

I Ko/I0T HiE CROe
(Depesrroe OTHONICHHE K [IPHPOLE H OKPYKAOLIEH cpe/pl).

5 20.04.2023 Becema Ha TeMy «3eMII — HamI 00T JOM» B P aMKax
rpasgHoBaHA BeemipHoH akipm «/leHb 3¢ M.

O cHOBBI (€30I ACHOCTH KH3H ¢[leATeTbH OCTH.
(MeporpyaTid, HaNpaBICHHbIE Ha (hOPMHPOBAHIE YVCTOIMHBBIX HABBIKOB [I0BEJCHIA B 00IIECTBE.
TIpo prnakTirieckas pad oTa ITPo THE O EHCTEHA SKCTPEMIHBMY)

6 10.11.2022 Becema «0O00 MHe H 0 TeOe» B paMKax [pa3JHOBAHHA
I To MepaHTHOCTH.

PaboTa ¢ poaHTeIAMH.
(cobpanne, MacTep—Kaacc, OTKPBITOE 3AHATHE, SKCKYPCHA Ha IIPOH3BOICTBO).

7 Hexadps, MacTep-KIacchl ¢ IIPHT TAIIIEHHEM poIHTeme
Maii 00 yUALRIXCA.
IIpogopuenTanmna

(T10r0TOBKA K CO3ZHATEMLHOMY BbIO 0pY ITp oheccii, BOCIIITAHHE TPY/0.E0 61,
COSHATE ILHOT' 0, TEOPUECKOr 0 OTHOIIEHHA K 00pPa30 BAHII0, TPYAY H SKI3HH)

8 Humaps, Becemp: Ha Temy:
(eBpaim, «IIpodeccr, cBA3aHHbIE ¢ DHOTOTHEIDY,
MapT, «IIpo deccrm, cBA3AHHbIE ¢ XHMHEID,
arm ek «IIpodeccrm, cBazaHHbIE ¢ (QHIHEOIDY,
2023 roxa




MyHnHnanamsHuoe 61opKeTHOe 00ieo0pazoBaTebHOE YUp eXKIeHHE
«CropHOTYpTCKas cpenHsas obmeobpazorarenns Has mKona HMeHH A E. fApocnasnepay»

KoHTpombHO-H3MepHTEILHbIE, OlleHOUHbIE, MeTOHYeCKHEe, THOAKTHYeCKHEe H OpyTrHe
MaT epHAIIBI
[0 JOMOJIHHTeMbHOI 00meobpazopaTenkHOH 061 epasB HE aloNIeli MporpaMme
«X HMHA BOKpPYT Hac»

IloxroToB Hna:

Xoxpsakoea Enena AnekcaHIpoBRHa,
VYHTeIb XHMHH,

Hepeasi KB ATH(HKAIHOHHAS KaTeTOpHs
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o. CropHoryprt, 2022 1.

JlndnOCT MeTtanpeqMeTHble IIpenmerHsle
HbIE pe3yIbTaThl pe3yJbTaThl
pe3yibLT
aTbI

HudopMAHOHHAA KAPTA O eIe/IeHHS YP ORHA 0CBOEHHA 00pPAZ0RATeJIh HBIX
pezyvLTaroR mo JOOII «XHMHA BOKPYT HACH
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Kp HTep HH oL eHHBAHHA:

3 Garuta — BRICOKHH YPOB€HB,

2 basuta — cpeQHHH YPOBEHb,

1 Bamnm — HH3KHIT YPOB eHb

JIH4HOCTHBIE Pezy.IbTATHI:

Obyuarmuecs 3auUHMEPECYIOME] NPEOMEMAMIL ECMECTNEEHHO-HAYYHOZ0 YUKIA, & YaCMHOCIIL
Xumuerl

3 6ama — oOy4aroniHiicsi ¢ HHTepecoM y4acTByeT B paboTe o0be/lHHeHHs, IPHHHMAET aKTHR HOe
yiacTHe B KOHKYpPCax ecTecTBeHHO-HAYYHOH HANMpaRIeHHOCTH, HHTepecyeTcs BOIPOCAMH,
KacaloIIHMHCS XHMHH;

2 famma — ofydarmHicAd y9acTByeT B paboTe oObeHHEHHS, HO He Bcerga IpOSBIIAET
AKTHBHOCTB B KOHKYpPCax ecTeCTBeHHO-HAyYHOH HAIPABIIeHHOCTH,;

1 G6amn — oOy4arlnHiics HeaKTHBEH Ha 3aHATHAX, He MNPOSBIIET HHTepeca K KOHKypcam
ecTeCTBeHHO-HAayYHOH HaNpap IeHHOCTH.

MeranpegMeTHbIe P e3y/IbTATHL:

Obyuarmujiieca ROLYUAn Hasviki pabombl ¢ MemodaMl, HeobXxoouMbMy ONf uCCIedosaHuil:
Habmooamp, UIMePIMb, SKCHEPUMEHMIPOEANTD, APOEOOUNb MOHIWNOPUHS 1 M.O.

3 6amwna — obyuarmuiica ¢ HHTepecoM YYacTByeT B HCCIEJOBAHHAX,, IPOSABIIeT HHHIHATHRY B
Npolecce MPOBeJIeHHS OMBITOR;

2 Gamwna — obyvyaromHica y4acTByeT B HCCIIEIOR AHHAX, HO He BCceraa MPOsBRJIAeT HHHIHATHRY B
Ipomecce MPOBeIeHHS ONBITOR,

24




1 Gamwt — He IIPOSABRIIACT HHTEPEC K HCCIICIOB AHHAM H OIILIT aM.

Y obyuarougxca chopMupyoOmcs meopueckue i KOMMYHUKAMUEHBIE CHOCOBHOCTIL.

3 6awna - oby4aroUIHiiCcs MPOSBISIET TBOPHUECTBO H H300peTarebHOCTh B MPOIecce BHIMOTHE HHS
NpakTHYeCKHX paboT, yMeeT IpaMOTHO 3allHNIATh BLIMOJIHEHHYI paboTy, JlerKo HAaxoOHT
o0 Hil A3BIK B TPYIIIE,

2 Gamna - ofy4aroniuiics NposBIsieT TBOPYECTBO NPH NPOBEJIEHHH NpaKTHYecKHX paboT, HO
3aTPyOHSAETCSA MPH 3alHTE BLINONHEHHBIX PaboT, HCHBITBIBAET 3aTPYIHEHHA NpPH OOLIeHHH C
OJTHOTPY IITHHKAMH,

1 6ann — obyuarolHiica ¢ TPYZOM BBINONHAET MpaKTHYecKHe paboThl, Hy:KIAaeTcs B MOMOIIH
Heflarora OpH 3alllHTe NPAaKTHYeCKHX 3aJlaHHH, HCILITBIBAET 3aTPyIHEHHS NPH OOMIEHHH C
OHOTPYIITHHKAMH.

IIp exMeTHBIE PezyIbTATHI:

Obyuaroujieca Hayuamca novioeamsca npubopaMmu U yugposoll nabopamopueil npu
npogedeHill SKCASPUMEHMOB.

3 bawma - obyuaromHiica mpHoOpen HaBBIKH MOJBL30BAHHA HOpPHOOpPAMH, HHCTPYMeHTaMH H
uudposoii naboparopHeli JUIA NpPOBENIEHHS OMBITOB, MOKET JIETKO HCIOJBL30BaTh HX Ha
NpPaKTHKE;

2 famma - obydaromuiicas npHoOpesl HaBBIKH MOJB30BAHHA NpHOOpaMH, HHCTPYMEHTaMH, H
uuadporoii aboparopHell, HO HCHOLITLIBAET He3HAYHTeNLHBIE 3aTPyJHEHHA IPH HX
HCI0JIH30B AHHH,

1 ©Gamn - ofyyalomHica 3aTpygHseTc CcaMOCTOATENHHO MOJB30BaTkesd INpHGOpaMH,
HHCTPYMEHTAMH H HH(pPOBOii naoparopHeH OpH MPOBeAeHHH ONLITOB H 3KCIIEPHMEHTOR.

Hayuamca npumexames meopermiyeckie 3HaHIA Ha IPAKMUKe, APOeooly ONbLINbL I
SKCHEPUMEHNTBL

3 bGamma — olyuarmuiici OCBOHN TeOpeTHUeCKHH MaTepHan NpPOrpaMMbl, CMOI VCIENIHO
3aAlTHTHTE PaboOTy HA HTOTOBOI AaTTecTAal[HH, YBEPEHHO MPOBOJIHT ONBIThI H 3KCHEPHMEHTHI,
HOJIL3YACh TeOpeTHIeCKHMH 3HAHHAMH.

2 Ofamwra - of0yd4aromuiics OCBOMII TeOpeTHYECKHH MarepHal OpPOTPaMMbI, JIOMYCTHII
He3HAYHTebHbIe OIIHOKH, 2am[Hmas paboTy, MoXeT HPOBONHTE ONBITEI H SKCHEPHMEHTI,
HOJIb3YACh TeOPeTHYECKHMH 3HAHHAMH.

1 famn — oby4aromuiics ciabo OCBOHI TeOpeTHYeCKHIH MaTepHall, 3aTpy/IHSeTCs NPHMEHSTh
HoJIydeHHbIe 3HAHHA IPH NPOR eIeHHH OILITOR H SKCIEPHMEHTOB.

Ipunosxcenue |
TecT (BROAHAA THATHOCTHKCA).
ITess: BeIABHTE HCXOZHBIE TaHHbIE peOEHKA, HMeIOlHe OTHOLIeHHe K MHpPY BOKpPYT Hac.

1. IlpeBpaieHne BelllecTE H HX MOJIydeHHe 00bjICHAET HAYKA:
A) reorpadus;

B) actpoHOMHS,

B) duzuka;
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I') xuMHA.

2. PacTBOpeHHe XHMHYECKHX BellleCTB C [eJIbI0 HX H3YYeHHS — 5T0 MeTOJ, HA3hbIBAeMBIH:
A) HabmoieHHe,

B) skcnepHMeHT;

B) uzmepeHnnue,

I') onucanue.

3. K usMepHTebHLIM MPpHOOpAM OTHOCHT:
A) TepMoMeTp;

B) nyny:;

B) mrarHe;

I') cniupTORKY.

4. Kakoil H2MepHTeNMbHBIA NpHOOP BaM IMOHAMOOHTCH, ecIH OyIeT HYKHO Y3HaTb CKOPOCThb, C
KOTOpoii GesKHT Jeomapy?

A) GHHOKIB,

B) cexynnomep;

B) mmnaremns;

I') MepHBIH HHIHHIP.

5. K Tenam npHpOIEI OTHOCHT:
A) MONHATHIIEH;

E) nepeebs;

B) aBToMO0G Wb HOE TOTLITHE O;
I') mymy.

6. BenrecTBOoM fABIIAETCA:
A) actepour,

E) kameHE;

B) Bona;

I') oukm.

7. Bozayx npejcraeiisger coboii:
A) THCTBIH KHCTIOpPOT;

B) mape! BojibI,

B) cMeck pazHBIX razop;

I') KHCITOPOJT H NMaphI B OJIBL

8. UHCTBIMH Ha3bIBAIOT BelleCTBA, KOTOpPLIE:
A) co31aHBI YeTIOBEKOM,

B) obpazoBaHbI H3 MarMel;

B) BOZHHKIIH H3 FOPHBIX MOPOL,

I') He comepokaT mpHMeceH.

9. Boma B razo00pa3HOM COCTOSHHH HaxX OJIHTCA B:
A) okeaHax;

B) negunkax;

B) pekax;

I') BozOyxe.



10. KucnoTHble J0KOH 00pa3yioTca B pesyibTare:

A) pasBeqleHHs JTOMAII HHX KHBOTHBIX;

B) pacmpocTpaHeHHA cellbCKOX03AiCTB eHHbIX pacTeHHId,
B) Bei6pocos B armocdepy NpOMBIILIEHHBIX OpeIpHATHII,
I') BB16pOCOR CTOYHBIX B O B KAHATHZAIHIO.

OueHka pe3yLTATOR:

BBICOKHI YPOEeHs 0CEROeHHA — IPABHILHO OTBeTHIH Ha 10 — 8 ponpocos
CpeXHHH Yp OB€HEL 0CBOEHHH - IPABHIILHO OTBETHIIH Ha 7 — 5 BONpoCcoB
HHIKHI YPOBeHE 0CBOeHHS - MEHEIE 5 BONpoCcoB

IIp akTHYeckHe p AGOTHI (OMLITHI) NP OBOJHMbIEe HA 3AHATHAX.

Tenn:

3auHTEepecoBaTh 00yYaIONIHXCS MPEJIMETOM eCTeCTBEHHO-HAYHOT 0 IIHKJIA: XHMHEH.
Hay4uts Habn10/1aTh, H3MEPATh, SKCIEePHMEeHTHPOBATE, IPOBOJIHTH MOHHTOPHHT H T.JI.
Cdopmuporath y 00y4aonHxcs TBOpPUeCKHe H KOMMYHHKATHB Hble CIIOCOOHOCTH.
Hay4uuth nons2oBarbes npHGOpaMH OPH MPOBeJIeHHH SKCIepHMeHTOB.

HayuaTca npHMeHATH TeopeTHUeCKHEe 3HAHHA HA IpPaKTHKe, NPOBOOHThL OIBITHI
SKCHEePHMEHTEI.
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Ipunoxcenue 2

Kaxk ycrpoens! BemiecTea? (6 “1acor)

1. IIp akTH4eckan padora «JIabopaTopHoe 060pyIOBAHHE H NP HEMBI 00p ALEHHA ¢ HHM»
Ilemb: H3yYHTH MpaBHIA TEXHHKH 0e20MacHOCTH NpH paboTe B XHMHYecKOM KaOHHeTe H
HAy4HTbCS OCHOBHBIM IMpHEMAM obpareHHs ¢ TabopaTOPHLEIM 06 OpyIOBAHHEM.
OGopynoranHe H peaKTHBBI: TabopaTOPHBI IITATHB, IITATHB JJI1 NpoOHPOK, JlepsKarelhb Uit
NpoOHPOK, COHPTOBKA, CIHYKH, HNPoOHpKA, XHMHYeCKHH cTakaH, MepHbIH IHIHHIp, Komba
KOHHYeCKas, XHMHYecKad BOPOHKAa, (papdoporas 4Hamka JUIsi BeIMApHBAHHS, CTeKJIAHHAS
nmanoyKa, MinaTeb, cTakaH ¢ BoMoH, JaTYHK BLICOKOH TeMIepaTyphl.
HHCcTPYKTaXK O TeXHHKe 0e300acCHOCTH:
1. PasmectHTe oOopyIoBaHHe TakHM oOpa3zoM, 4WTOGBI HCKJIHOYMHTL €ro NaZeHHe HIH
ONpPOKHILIBAHHE.
2. Tlo oxou4yanuun paboTel NpHBeOHTE B NOPAIOK cBoe pabodee MecTo, chaiiTe
naboparopHoe o0opyIOB aHHE.
Xo1 paboThI:
1. OzHakoMIeHHe ¢ XHMHIeCKOH mocyaoi H jal opar opHBIM 000pyIOBAHHEM.
3aoanue 1. IloznakoMmbTeck ¢ naboparopHbiM obopyHoBanueMm. 3apucyiiTe B TabiHie
XHMHYeCKYI0 NocyIy H obopynoRaHHe, pazbepHTe HX HA3HAYMEHHE.

PHCYHEKH XHMHYecKoH HazHa'leHHe XHMHY eCKOH MOCYABI H JIA00P ATOP HOT 0
NOCYIbl H JIAGOPATOPHOro | 000D YIOBAHHA

o0opynoBAHHSA

1. Ilpobupra McHnomb3yeTcs A NPOBeleHHS ONBITOR H Kak

OeTanb coOHpaeMbIX OIPHOOPOB

2 Xumuueckuii  cmIKAH HCIONB3yeIcA NI NPOReNeHHA
PA3IHYHBIX XHMHYECKHX ONepalHi, CITYy:KHT 11 XpaHeHHsS
JKHIKHX H TBepIbIX BelllecTB
3. Konba konnwecrana HcOOILIyeTcA A IpOBeNIeHHA
PA3HYHBIX XHMHYECKHX OINepalHi, CITYy:KHT I XpaHeHHs
JKHIKHX H TBepIbIX BellleCcTB
4. Xumunueckaa 60poHKa HcIoIb3yeTcd A IepelHBAHHA
JKHIIKOCTeH H (JHIL TPOB aHHS

5. CmexknARHAA RATOYKG HCIOMb3yeTcsd A pa3sMellHBAHHA
BemecTe B XHMHUeckod mocyne. Jnd mnpenoxpaHeHHs
nocyasl oT cIydalHOTO pacTpecKHBaHHA IpH

HepeMENTHBAHHH BellecTB Ha KOHeIl CTEKIIHHOH MaJovKH
HAJeBalT Kyco4ueK pe3HHOBOH TPyOKH

7. Dapdhopoeaa wmiKa 0L EHUIAPHEAHILA TIPHMeHAeTCA A
BBINTAPHRAHHA JKHIKOCT el

2. Ilpuemn! obpameHHs ¢ 1a6opaTopHBIM I TATHEOM



Hcnons3ysa pHCYHOK, HAITHIN HTE€ HA3BAHHA JeT ael
nabopar opHOTO IITATHRA!

3aoanne 2. CobepHTe MITATHB, KaK 3TO MOKA3aHO HA PHCYHKE.
JeficTByiiTe B clefyolleM NopsAKe:
1) NDpUKPYTHTE CcTepiKeHb K HOJicTaBKe mrTarHBa. OOpaTHTe BHHMAaHHe HA MACCHBHOCTBb
NOJICTABKH INTATHBA, TAKAA MOACTARKA obeclme HB AT IITATHRY YCTOHYHBOCTE;,
2) 3aKpenHTe Ha CTePKEHb MY(ThL,
3) zakpenHTe MyQTOiH KONBIIO HIH JANKY, KAk 5TO N0KA2aHO HA PHCYHKE,
4) 3akpenHTe NpoOHPKY B JIAllKe [ITATHBA.

BHHMAHHE! Ilpobupka 3akpelsieHa MpaBHILHO, €CJIH OHA He BbINAJaeT H3 JANKH H
MoO3keT OBITH CIleTKa HOBepHYTa BOKPYI cBoeil ocH. IIpoGHpka 3akpenisercd ¥ OTBepcTHA UL
TOro, 4T00bI ee MOKHO ObLIO HarpeBaTh MO Bcel JTHHE.

3. Ilpuemsl obGpalieHHsA cO CITHPT OB KOH
. H3yiHTe cTpoeHHe CIHPTOBKH

bt HanmumuTe HazBaHHs dacTei CIIHPTOB KH:

3aoanne 3. CHHMHTEe KONNAYOK €O CHOHPTOBKH H 3&KTHTe (HTHIL. BHHMaTeIbHO
paccMOTpHTe ropsunee IUTams. [loTymiHTe COHPTOBKY, HAKphIB €€ KONMMAYKOM. 3apHcyiiTe
CTpOEeHHe IJIaMeHH.

3adanne 4. OnpenenHTs TeMIeparypy B Pa3zHbIX 30HaX InaMeHH. J[ns sToro:

- IToxgkmrouHTe BBICOKOTeMIEPATYPHBIA NaT4HK (TepMomapy) K pPerHCTParopy TaHHBIX
(koMnbloTepy). 3aKkpemHTe OaTdHK B IITAaTHBE TakK, 4ToObI ero KOHYHK Kacalsicad (pHTHIA
CIHPT OB KH.

- 3mkrute cnHpToBKy. Korga mnokazaHHA CTaOHIHZHPYIOTCH, 2alHIIHTE 3HaUMeHHe
TeMIepaTyphl Ha cXeMe IUTaMeHH (pHc. 1).

Puc. 1. ToukH HZMepeHHA TeMIepaTypsl INTAMEeHH
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- IlepeMemaiiTe IaTYHK TeMHOepaTyphl B CJIEOVIOUIYIO TOYKY ILTAMEHH B COOTBETCTBHH CO
cxemoit. JInst storo ocnabnsiite MyTy H mepeMeniaiite eé (BMecTe ¢ JanKoil H Jard1HKOM) B
Hy’kHoe MecTo. Korzia nokazaHus cTabHIHIHPYIOTCA, CHOBA 3aHOCHTE 3HAYeHHe TeMIepaTyphl B
COOTBETCTBYIOII€li TOYMKE HA CXEMY.

- Tak H3MepbTe TeMIOeparypy Bo BceX TOUKAX IUTaMeHH, OTMeNeHHBIX HA cXeMe. 3aloJHHTe
Tab JIHITY.

Temmeparypa
Temneparypa B | Temmeparypa B
Hcerounnk 0K O0JI0 () HTHIIA " -
Ne cpexHeii YACTH | BepxHeH YACTH
TeII0ThI
IJIAMeHH IJIAMeHH
1 CoHpToBKa

4. CopmynupyiiTe BbIBOII 0 NpoJeranHol paboTe.

2. OnbIT «KaNIH 4 ep HE B RO &)

Hy’kHo HamuTh 00BMHY0 BOJONPOB OJIHYI0 BOAY B 0OJBLINOI cocysl, HAIpHMep B 3-X JIHTPOBBIH
O6yieum. I obsAzaTenbHO IaThk el OTCTOATBCA B MecTe, IZleé HeT HHKAKHX MeXaHHYeCKHX
BO3MeHCTBHIH, XOTS-0bI CyTKH. A myduine 2-3. Urobwl Bce TypOyIeHIIHH B BOJIe HpeKpaTHIIHCE.
Ilocne sToro ocTopo:KHO, He MOTParHBadAch 0 CAMOI0 COCYIAa, KAlHYyTh NHMETKOH B caMylo
CepeJIHHY ¢ BBICOTHI 1-2 cM Kamwmio 4depHHI. I1 Habmomarh oveHbh KpacHBBIH B3pBIB - KaK B
3aMeNIeHHOH CheMKe.

3. OneIT «PAcCTEOpeHHe NP MAHTAHATA KAJIHA B BOJe»

HamnefiTe B XHMHYeCKHH cTaKaH KHISYeHOH BoJLI KOMHATHOH Temmeparypel C IOMOILILIO
MHHIIETA OMYCTHTE Ha [OBEPXHOCTh BOMLI HECKOJBKO KPHCTA/UTHKOB MepMaHraHara KauHusd (HJIH
MapraHIOBKH, KaK tallle TOBOPST B OBITY).

HabnronafiTe 3a pacTBOpeHHEM KPHCTAIUTHKOR B B OJI€.

IlponenaliTe TakoH ke ONBIT ¢ ropatded pogoi. Kakof BEBOJ BBl MOXKeTe cOellalk 0 CKOPOCTH
IBHKEHHS YacTHI:

1. B ropsrieii Boze KpHCTAIUILI PacTB OPSIOTCA ObICTpee.

2. B ropstieii Bode CKOpPOCTh JIBH)KEHHS MOJIEKYN BOJbl 0oOJbllle, MOSTOMY pacTBOpPeHHe
HNpPOHCXOJHT ObICTpee.

3. B ropsmeii BoZle pacTBOpeHHe NPOHCXOIHT OecnopsAnotHo.

4. OneIT «PAacTEOpeHHe NORAP eHHOH COJTH E BoJe»

B xumudecknii crakaH Hameiite 100 mn kunmstieHoH BoJBI KOMHATHOH TeMmmeparypsl. YaiiHod
JIOJKKOH BO3BMHTE HECKOJBKO pa3 IMOBAPEHHYH COJMb, a OPYTOH J0KKOH HIH CTeKIAHHOH
NATOYKOH ¢ HAKOHEYHHKOM paiMelIHBaiiTe cOJb J0 TeX MOp, HOKAa OoHa Oosbile He Oynder
pactBopsaThes. [lompoOyiiTe TeMmeparypy pacTBOopa Ha OIIyNb 4Yepe3 CTEHKH XHMHYeCKOTO
cTAKaHa.
Ilponzomna MTH XHMHAYMECKAsA peakIHa?
HeckoibKo Kamesh NOJyMHBIIETOCH PACTEOPA NOMECTHTE € IIOMOILIO CTEKJITHHOMH TPYD OMKH Ha
npenmerHoe cTeto. Ha monacrapky monokHTe TableTKy CyXoro roprotero, MOJoKIHTe ero H
NOJIHECHTE TMpeIMETHOe CTEeKJI0 K BepXHell w9acTH IUlaMeHH. Boja Hcmapsiercs, a Ha
HNOBEPXHOCTH CTeKIa OCTAlTcAd KPHCTA/UIMKH IOBAapeHHOH conH. 3HAYHT, BelIecTBO He
H3MeHHJIOCb. Ho Belb NpPOH30LUIO H3MeHeHHe TeMIepaTypbl pacTBOpa, a 5T0 MpPH2HAK
XHMHYeCKOH peakIHH.
B nponecce pacTBopeHHS OPOHCXOJHT HepepacnpefielleHHe YacTHII COJIH MKy MOJIeKYJIaMH
BOJILI (3T0 H3HYECKOe SBJIeHHE - NTHPPYIHA), HO B TO K€ BpeMs — H3MeHeHHe TeMIepaTyphl
(3To mpH3HAK X HMHYECKOH peaki[HH).
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HOBTOM}' [IpoHecc pacTBOPEeHHA HAasEIBaOT (1)H3HKO-XHMH‘IECKHM IIpoOeccoM.

5. Keiic 1. «A mpaeaa jH, 9To «Koka- K0JIa» MOMKeT... 7»

«Koka-kona» NaBHO y¥Ke cTajla HMeHeM HapHLaTellbHbIM BO MHOTHX S3bIKaX MHpa.
MunnHoHbI MofeH acCONHHPYIOT 3TO CIIOBO ¢ OCBEYKAIOLIHM HAIHTKOM, BKYC KOTOpPOTr0 3HAKOM
HM ¢ nercTBa. IlcTopHs KoKa-KOJBI HAcHHTBIBaeT Ooree cTa JBAfUATH JeT, H 5T0 HCTOpPHA
VIOHBHTEJILHbIX OTKPBITHH, PHCKOBAHHBLIX, HO NATHHOBHIHBIX MOCTYINKOB H HeCTaHIAapTHBIX
pelll eHHH, KoTopble MPHHEC/IH HAHTKY BCEMHPHY IO H3BECTHOCTD.

1886 Cupon om :onoenoi 6onn

HcTopHs HAMATKA, KOTOPOMY CYKIeHO ObLTO CTATH CAMBIM H3BeCTHBIM B MHpe, Ha4anach
Ha 3aJlHeM JIBOpe OfHOro H2 AoMoB ATnaHTel JKapkum mailickHMm faHéEM roktop Jhkon CTHT
ITemGepTOH B MeOHOM Ta3y Ha TPEX HOMKKAX BAPHT CHPOIN, KOTOpPBIH GymeT mapHTh GoIpocTh H
nomorarb OT rojioBHOH Oomu. CBoé TBOpeHHe /[>KOH OTHOCHT B MECTHYIO anTeKy, Ile H
HAaYHHAET NPONIABATL €ro BMecTe ¢ COZOBOH Mo 5 meHTOB 2a cTakaH. Ero mapTHép H Gyxramrep
@®psak M. PoOuHcoH Hemnoxo BiajeeT KauurpadHeH, mosToMy oH Oepérca mpHOyMarb
Ha3paHHe H HANHCaTh €ro KPAcHBBIMH (JHIYpHBIMH OykBamH. Tak H MOSBHICA Ha CBET CAMBIH
noporoii GpeHn muaHeTwl, a ToroTHN «Koka-koa» ¢ He3HAYMHTeIbHBIMH H3MeHeHHSIMH Jom&N 110
HaIIHX JHeH. ®psHK, KCTATH, cTaJl aBTOPOM IepBOro peKlIaMHOro cjoraHa HanmHTka. CroBa
«IlefiTe KOKA-KOJTY» HNPHBJICKIH BHHMAaHHe ropoxaH. B nens ITemGepToH nponaean mo OeRsTh
CTAKAHOB HANIHTKA H OBbLI 0YeHb JIOB OJIEH pe3yJIbTaToM.

1893 Ilmmenin na ghopmsr. B 510M rony naredTHoe BegoMcTBo CIIIA perHcTpHpyeT
ToBapHeIil 3HaK «KoKa Kolla» — B TOM ero YHHKaJIbHOM HadepTaHHH, KOTOpPOe NpeJUIoiKHII ellé
OpsHK PoGHHCOH

1899 Ilosenenne Oommnepos. bBoTrnepbl, a HMeHHO TaK CTalH HAa3LBATL
NpPOH3BOIHTeJIeH HAIHTKOB, CTPOSIT JBA 3aB0OJIa, MOMIHOCTH KOTOPBIX OBICTPO OKa3bIBAKOTCH
zarpysKeHHLIMH Ha Bee 100%. BHAA orpoMHBIH NOTeHIHAN, BNagelLObRl NPHBIEKAT K
PACIIHPEHHIO BHENTHHH KalHTall H CO3JAl0T CeTh NpeINpHATHH-OOTTIIEPOB, KOTOpbIE, Kak
Ipae HiIo, MpHHAZAIe/kaT MecTHBIM Blafe/bliaM H YIPaR IIAI0OTCA HMH JKe.

1928 Onumnuiicxoe d6nMCenILe. B AmMcTrepname OpPOXOJIHT JeTHAA
OnuMnHana, re KOKa-Kolla BIepBble BHICTYNAeT Kak oHIHAMLHBIA HanHTokK HIp. C Tex mop
KOMIIAHHS — MOCTOSIHHBIH MapTHEP OJIHMIHHCKOTO JIB IDKeHHs 110 BCceMy MHpY.

1941 Beé oma nobedsr. Bropad MHporasd BoHHA KocHyNack Kaknoro. He ocramack B
cropone H «The Coca-Cola Company». CTpemiach nmoanepskarb 60ep o OyX coOTedecTBeHHHKOB
H HallOMHHTBL HM 0 poauHe, PoGept Bynpadd uzgaér pacmopsokenHe, cTaBiiee JiereHIapHbIM:
«ObecneduTh, 4T00Bl KAl aMepHKAHCKHHA BOEHHOCIYIKAIMHA Mor HpHoOpecTH GYTBUIKY
KOKa-KOJIbI 3a 5 I[eHTOR, rje Obl OH HH HAaXOIHJICA H CKOJLKO ObI 5TO0 KOMIAHHH HH CTOHJIO».
«Koka-kona» clenyeT za cRoed apMHeH mo BceMy cBeTy. II B pesyibTare, cam Toro He
nogospeeast, Bynpajd oxazpipaeT KOMIOAHHH odepeHYI0 JOOPYI0 YCIyTy: HaOHTOK NpolyioT
JHTEeNH MHOrHX cTpaH. Il korma HacTynmaeT ONTOKOAHHBIH MHP, YHCIO TOCYIapcTB,
HaIaJHBII HX [IPOH3BOJICTBO KOKA-KOJIbI, YIBAHBAETCS.

1960 Hoeste openost B cemeiictBe «KoKa-KOMBbI» MPOHCXOOHT INEpBoe NMpHOaBIeHHE.
Komnanusa mnoiy4daeT NIpaBa Ha NpPOH3BOACTBO HanHTKa «@PaHTa». Ha poaHHe KOKa-KOIbI
OPHAYMBIB AI0T JIHMOHHBIH «CrpaiiT».

1979 Hauamst npodaxai Koxa-keast 6 CCCP. ITponykuua komnanuu «The Coca-Cola
Company» BuepBble noseumuce B CCCP B 1979-m roay u ObUla mpefcTaBiieHa TOJBKO
HanHTKoM «@aHTa» B Xo/e NoAroToBKH ONMHMIHHACKHX HIP B MocKBe, COCTaBHB KOHKYPEHIHIO
komnanuu «PepsiCo».

2007 Bymsuira oymsiixe posns. 60 MHIUTHOHOBR JOJUIAPOB KOMIIAHHA HHBECTHPYET B
CO3/laHHe MeXaHH3Ma [0 YTHJH3allHH H mepepaloTKe YNaKOBOYHBIX MaTepPHAIOB,
Hermomb2yeMmblx B cHcTeMe «Coca-Cola». B ToM wuHeme pazpabatelBaeTcd 3HaMeHHTas
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TeXHOJIOTHA «0yThLIKA B OYyTRIIKY». C eé moMolnbio ObiBliHe B ymoTrpebrmenHu IIOT-0yThUIKH
HCIOJIb3YIOTCS B MIPOH3B OJICTBE HOBOH YIIAKOBKH U1 HAITHTKOB.

B samBape 20l11l-ro roma B KanudopHHH 4-MeTHIHMHIA30], coOep)KallHiica B
KapaMeslbHOM KpacHTesle, ObUT BHECEH B CHHCOK BO3MOJKHBIX KaHI[ePOTeHHBIX BelecTB «The
Safe Drinking Water and Toxic Enforcement Act of 1986» ¢ ykazanHem, 4T0o mpHéM 16 MKT
BelllecTRa B JIeHb He HMeeT 3HAMHTE/IbHOH ONAcHOCTH. YKazaHHOe KOJHYECTBO BellecTRa
HAMHOTO MeHBIIIe, MeM cpeJHee moTpebiieHHe BelllecTRA JIHIAMH, yHoTpeb oMy Koka-K oty
H nencH. IIumiepas HHOYCTPHA BBICTYIHIA NPOTHE JAHHOIO pelIeHHS, VKa3blBasg Ha
Heo0X 0JHMOCTh MOSBJIEHHS JOMOJHHTebLHBIX NMpeaynpeiIeHHil Ha MHOTHX HPOAyKTax, a TaKkkKe
HOCTARHIA MOJ COMHeHHe 00OCHOBAaHHOCTh HAHHBIX, MHodydeHHBIXx NTP. Cymecteyer
MHOKECTBO JieTeHJT H MH(OB M0 MOBOAY CBOMHCTB KOKa-KoJibl. B 5ToM Keiice He Hccienyercs,
BpeleH HIIH MoJie3eH 5T0T HanHToOK. MbI JHINE npeiiaraeM Hay4YHBIMH cloco0aMH IPOBePHTh
HEKOTOpbIe CBEJIEHHS IO MOBOY €ro CBOMCTB, KOTOPbIE JIABHO TYJBIIOT» B CETH, MOMYJISPHBIX
pasBlieKaTelbHBIX KypHANaX H T.I. TakHe HcclIeTOBaHHS BOBce He Oeclolie3HbI, Kak MOIKeT
NoKazaTbCsd HA MepBbIH B3[JLN. AVIHTOPHA HHTATeNled ceTH HCYHCIAeTCd MHIUTHOHAMH, H
NpoBepKa HH(OPMAIHH, KOTOPYI OTPOMHOE WHCJIO JIIofel cuHTaeT abCcoJII0THO JIOCTOBEPHOIM,
HOMOTAeT HCCIIeJOBATeJIIo.

Hrak, 3a Mecsan y Tebs OyJeT BO3MOJKHOCTh IPOBEPHTh YeThIpe PACHOPOCTPAHEHHBIX
«BONIe0HBIX CBOHCTRA» KOKA-KOJBI: CIOCO0HOCTh OMHINATE APArolleHHbIe H3MIETHS, PACTBOPSTh
JKHD; BbIMBIBATh KANLIHIHA;, COXPaHATh cpe3aHHble IBeThl. KakIblil H3 YeThIPEX HKCHEPHMEHTOB
Oyner oTBewaTb Ha BONpOC: «A NpaBIga JH, 4TO KoKa-Koma MoskeT...?» JIna pabortel TeGe
noHarmobuTca Oosmbmiasi GyThITIKA KOKa-KOJBI, H3 KOTOpoH ThI Oyremnis Opath «ChIphé» I
KaKZIOT0 SKCHepHMEHTa.

Sxcnepument Ne 1 Ilpopepka HHOPMALHH 0 TOM, 4TO C HOMOIIEK KOKAKOJILI MOYKHO
OYHIIATh IOBeNHpHble H3fenus. CyTh 3KClIEpHMEHTA 2aK/II0MAeTCHd B TOM, YTOOBI Ha CYTKH
HNOMEeCTHTBE B KOKA-KOJIy IOBelIHpHoe cepeOpsHoe H3nenHe. B KadecTBe ambTepHATHBBLI MOXKHO
B35Th MeJbXHOPOBYI YaHHYI0 JI0KKY. BakHo, 4T0o0bl Obla BO3MOJKHOCTh CpPaBHHBATh
«3¢dekT» KOKa-KOJBI ¢ OTCYTCTBHeM Takoro sddekra. J[msi sToro clienmyeT INOIb20BAThCS
KOHTPOJIbHBIM 00pa3IoM, T.e. H3IellHeM, KOTopoe He OyJeT HOJBepTaThcs BO3JIEHCTBHIO KOKa-
Kombl. ITosToMy B KadecTBe IOBETHPHOTO H3MIeTIHS YMEeCTHO B3Th CepbIH, A ¥ MeNlbXHOPOBOH
JI03KeYKH JI0JDKHA OBITh JI0JKKa-0IH3HEIl, KOTOpPas CTaHeT KOHTPOJIb HBIM 00pa3mom.
OKcHepHMeHTATLHBIA o0pazen morpyskaercsi B KOKa-Koay (JIydmle Bcero I 3TOTO NONOHIET
masneHbKas OyTeuiouka (0,5 11) ¢ mIoTHO 3akpy4dHBaIOLI efica NpoOKoi), a KOHTPOJLHBIH obpazen
ocTaércs B OOBIYHOH cpele KOMHAaTHOro Bo3ayxa. Yepez 24 4aca oOpaslbl cpaBHHBAKOTCH
BH3VALHO, H JeNlaeTcs BhIBOL O CIHOCOOHOCTH KOKA-KONbI YOANATE XHMHUECKOe 3arps3HeHHe
(Hamér) ¢ cepeOpAHBIX HIIH MeILXHOPOBBIX MoBepxHocTell. /[ns Gosee 0ObeKTHBHOH OIeHKH
pazHHIBI obpaznoR (eclH oHa Oyzer) HMeeT CMBIC] BOCIOJL30BAThCAd MHEHHEM HeCKOJbKHX
«3KCHEPTOR», KOTOPHIM MOXKHO HoKaszaTh 00a oOpasua H 3ajjaTh BONMPOC O TOM, €CTh JIH MEKIY
obpaznaMHu OTJIHYHS H KAKHE.

Sxcnepument N2 IIpoeepka HHOPMAIHH O TOM, MTO KOKA-KOJIa cmoco0HA yIOansrh
JAHUPHBIE NATHA ¢ ofexknbl. CxeMa SKcmepHMeHTa OyZeT ToH ke, MTO H B HepBOM omelTe. B
KadecTBe 00pa3lOB MOJKHO B3iTh JIBA OJHHAKOBBIX JIOCKYTA TKAHH (JIydilne Bcero IJIagKoH
cBeTNION xXmomdarobymakHoid, pasmep 5 x 5 cm). Ha kakmbIli MOCKYT HY»KHO HaHeCTH IO
OKPYIJIOMY JKHPOBOMY IATHY Tak, 4To0bl MAaKCHMAILHO 4Y&TKO ObLTA BHIHA IPaHHLA MeXIy
HCMAYKAaHHOH H YHCTOH TKAaHRIO. B KadecTBe «3arps3HAIONIET0 BellecTBa» MOYKHO B3STh,
HApHMep, CIHBOYHOE MACJI0, KOoTopoe yIoOHO HAHOCHTH B dopMe OKPY:KHOCTH, yOHpas
H3JIHIIKH OOBIMHBIM HO3KOM. Tak jKe, Kak H B IepPBOM 3KCHepPHMEHTe, 3arpsA3HEéHHBIH obpazen
Horpykaercs HA CYTKH B KOKa-KOJy, a KOHTPOJbHBIH (¢ MAKCHMATLHO HACHTHYHBIM MACIAHO-
JKHPOBBIM INSTHOM) ocTaércs B oObriHOH cpene. OleHKA H3IMeHEHHH MOJKeT ObITh NpPOBeJIeHa
TeM JKe CIIoco00M, UTO H B IEPROM SKCIePHMEHTE.
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Sxcmepument Nt 3 IlpoBepka HHQOpMAIHH © TOM, 4YTO KOKA-KOJa 4«BBIMBIBAeT»
KaneiHii. B KavecTBe HOCHTeNs KaJbIHS MbI IpejjlaraeM HCIOJL30BATh SHYHYIO CKOPJIYIY,
CHATYIO ¢ chIporo Afina. MoyKHO B3ATh JBe NOJIOBHHKH CKOPJYIBI, OHA H3 KOTOPBIX OymeT
JKCTEpPHMEHTANLHOH, a JApyrasd — KOHTPOJIbHOH. JKCIepHMEHTATHHYI0 HYMHO NOMECTHTH B
KOKa-Koy. B 5ToM »KcHepHMeHTe JIyHille BOCIOJL30BATLCS He MaTeHBKOH OYyThLIOUMKOH, a
faHkoil ¢ IIHPOKHM T[OPJOM H 3aKpPy4YHBAIIIeHcsd KPbONKOH, YT00BI MOJOBHHKY SHYHOI
CKOpJIyNbl MOKHO OBLTO MOMECTHTH B KOKAa-KOJy, He CMHHafA J[MHTelbHOCTh NMOTPYKeHHS
CKOPJIynbl B 5TOM 5KchepHMeHTe — 24 4aca. Ilocne H3BIeYeHHA CKOPJYNbI H3 OaHKH
HCCIIeJIOBAT el MPOBEPSET, CTANTA JIH OHAa MATKOI 0 CpaBHEHHI0 ¢ KOHTPOJBLHBIM 00pasmoM.

Sxcnmepument Nt 4 IIpopepka HHoOpMADHH O TOM, ¥TO KOKa-KoJa MOMOTaeT JIyHIIe
COXPaHHTh Cpe3aHHbIe MBeThbL J[IA ombITa HYIKHO B3STh JIBa OJHHAKOBBIX IBETKa, MOYKHO
HCIIOJIb30BarTh UBETHI H3 oHOTO OyKera. s MHCTOTHI 3KCIepHMEHTa ¥ 000HX IBETKOB CIIemyeT
cpe3aTh caMblii KOHYHK cTe0i1 H MOCTABHTHL HX, HAOpHMEp, B JIBe IJTaCTHKOBbIE OYTBUIKH C
OZIHHAKOBLEIM 00BEMOM JKHIKOCTH, MOKPLIBalII el cTebellb He MeHee YeM HamoOJIOBHHY. B onHy
OVIBLIKY HalleH MPOCTYI0 OTCTOAHHYIO BOAY H3-DoA KpaHa B IOpyryko — cMech BoIbI H KOKa-
KoJibl B cooTHoileHHH 1:3. IlpomospkATebHOCTH 3KcnepHMeHTa — o 5 cyTok. OH MoskeT
3aKOHTHTB ¢S paHbllle, ecJTH 00a BeTKa HIIH KAaKOH-TO H3 HHX 00beKTHBHO 3aBsHeT.

ObopynoBaHHE H PeAKTHBBI:

— ByTbUIKa Koka-kossl (1 11);
— IlapHbIi KOMIUIEKT cepeOpAHBIX cepéxkek /2 MeNbXHOPOBbIE NOKKH, — JIOCKYT

x/6 TKaHH,

— 2 aiina;
— 2 neeTka 0JJHHAKOBROIO BHJIA H3 OJIHOH MapTHH.

Ipunoxcerue 3
1. Keiic 2. «IIpHpoaHble HHIHKAT 0P BID»
Zamanne Nel. «HerHI HMEIe Tep HHIIA»
JInsg BBIMOJIHEHHS 5TOTO 3aJlaHHs BaM HY/KHO HalTH H momobpars wepunma. Ho!
ObparHTe cROoe BHHMAaHHE Ha TO, ¥TO STH YepPHHJA He JIOJDKHBI OCTABIIATH BHIOHMBIH cllel Ha
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Oymare. 3TH cledbl IOJDKHbI CTAHOBHThCS BHIHMBIMH TOJBKO MPH HX KadecTBeHHOM
nposierieHHH. Ha camMoM fiete TakHe BelllecTBa BCIOJIy HAC OKPY’KAIOT, HEKOTOPLIMH H3 HHX MbI
noJb3yeMcs OUeHb YacTo H MopoH Jaxke He 3aQyMbIBaeMc 0 TOM, YTO HX MOXKHO NPHMEHATh 7B
JpPYyTHX mese.
TpeboraHHA K pe3yILTATAM: B TEKCTOBOM J0KYMEHTe YKAZATH

CnHcok TexX «HEBHOHMBIX» WepHHN KOTOpble BbI CMOLJIH HAalTH pa3sMecTHIb
dotorpaduo Ha KEOKIBIH BHIT YepHHT.

CpoenaiiTe onHcaHHe Toro, Kak paboTaeT TOT HIH HHOH BHA 4YepHHN (obs3aTermbHo 1A
K@K/IbIX YePHII, OMHIIHTE H3 Yero Bbl HX MOJTYSAIH).

Kro H npH Kakux 00 CTOATeIbCTBAX HCIOb30BAT HeBHITHMbIE YepHHTIAT

Zaganne Ni2, «JleTHHe HHIHKATOPBI»

d B XHMHH IIPHMEHACTCA OoblIOE KOJTHYECTEO
CHHTETHYECKHX HHIHKATOpPOB, KOTOpBIE

YCICIHO BBEITECHAKT IIPHPOIHBIE. ﬂ;]'l.ﬂ BEITIOJTHEHHA

KOHEYPCHOTIO 3aJaHHA BaM HYXKHO IIOHATL, KaKHEe BEIIECTBa

OTHOCATCA K HHIHKaTropaM (I{ KaKOMY KIIacCy OHH OTHOCATCH,

Kakafd v HHX opMyJa) H B MeM HX ceKpeT paboThel (modeMy OHH
crnocoOHLI H3MeHATH cBof nBer). IlopasMblnisiTe Ha Temy,
IIe MOIYT cofdep:karbcAd MNPHPONHBIE HHOHKaTopbl. Jlna
BBINOJIHEHHS KOHKypPCa BaM HYJKHO HOJIyMHTh 5TH HHIIHKATOphl H NPOBEPHThL HX paboTy c
NOMOLIBI YKCYCHOH KHCIOTBI (MaccoBasdA HoNA KHCIOTHI papHa 50%) H memoun (MOKHO
Hcnosb30BaTk 30% pacTBop NHIIEBOH COJIbI).
TpeboraHHA K p e3yILTATAM:
1) pe3yibTarkl o)OPMHTE B BHIE TAOJHILI B TEKCTOBOM JIOKYMeHTe (3a KaXKIbIH
HHIHKaTOp CTaBHTbcA 1 Gamm);

2) no/ipo0HO OmHcaTh METOJ TOTO, KAK Bbl MOJyYalH CBOH HHIHKATOPbI H KakK
HNPOBEPSUTH HX padoTy;

3) 00bfACHHTe, IMOYeMy HHIHKATOPhl H3MEHAIT CBOH LBeT H 4TO cHocoOCTBYeT
stoMy? JIns KakIoro HCHOJIB3YeMOTo HHIHKATopa cienaiTe JoTo H BCTaBbTE €ro B TabJIHITY.

4) yrazyiafiTe H3 4ero moJyueH HHAHKATOP, MpeJicTaBlIeHHbIH Ha PHcyHKke?

2. OmeIT «OnpeneneHHe KpaXMAIaA B OPOIYKTAX)

Kpaxman — yrieBoj, KOTOpbIi NPHCYTCTBYET B OBOIIaX, ()pyKrax, 3/1akax, 6000BBIX, opexax.
Her HH4Yero onacHoro B TOM, €clIH Mbl OyIeM ymoTpeOGNmATE KpaXMATHCTble IUTONbI H 3JIAKH.
BpenuTt 270poBbI0 KpaxMal, KOTOPBIH B BHIE NMOPOUIKA 100aBIAIOT B MPOJYKTHI MHTAHHS, KaK
HANOJIHHTEb.

IIpoBepHTE HaATHYHe KpaXMaia He cllodkHo. Kpaxman gaeT XapakTepHoe CHHee OKpAaIllHBaHHe
OpH B3aHMOJEHCTRHH ¢ HoAgoM. XHMHKH HCHOJB3YIOT 3Ty peaklHI0 U TOTO, HTODBI
YCTAHOBHTH, COZIEPKHTCS JIH B TOM HITH HHOM ITHIIER OM IPOOYKTe KpaxMall, a eclH COOepiKHTCA,
TO B KAKOM KOJIHY€eCTBe I10 HHTEHCHB HOCTH OKpalll HB AHHSI.

3. Onsit «JloTyieHHe MeTH»

OT0 KIaccHYeCcKHH NpHMep peakIHH 3aMellleHHs :

CrnoskHoe BelllecTBO + npoctoe = J[pyroe cimokHoe BemecTBo + apyroe mpocroe (AB + C = AC
+B)

Peakiuio 3aMelleHHS JIeTKO IPOBECTH ¢ MeIHBIM KymopocoM (CuSO,), eclH ONYCTHTL B
pacTBOp >Kele3HbId TBO3IbL (IpeJBApHTENIbHO €ro JKellaTelbHO OYHCTHTH OT TPS3H MeNKOH
HaxKOasHoH GyMarof).

CuS0,+ Fe — FeS0,+ Cu (MenqubIii Kymopoc + jKee30 — JKeJle3HbIl Kymopoc + Melh)
JloRObHO GBICTPO IBO31b MOKPHLIBAETCH KPACHBIM HATETOM WHCTOH MemH. A ecllH IOJIOJKHIL B
PACTBOP MHOIO MeJIKHX >KeJle3HbIX MpeIMeTOoB, roy0oll pacTBop HOCTeNeHHO CTaHeT CBeTJIo-
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3e1éHpIM. Takoll HBeT HMeeT HOBOe oOpaszoBaBmieecs BemecTeo — FeSO, — cymbdar xkemneza (HIH
JKelle3HbIH KyHopoc).

TakuM 06pazoM MbI IOJYYHM BMeCTO CHHEr0 MeJIHOTO KyIOopoca 3elleHbIH JKesle3HbIH Kymopoc.
A Menp BBINAZET B ocaJoK. Tak jkenez0 H Mellb MOTYT NMOMeHAThCS MeCTaMH H NpOH20HOer
«BomuebHOe» BhIIeIeHHe KPACcHOH MelIH H2 CHHEero pacTeopa.

4. OneIT «{lBeTHOE ILTAMA»

IIper nmaMeHH 3aBHCHT OT TeMIIEPATyPhI OTHA H XHMHYECKOT 0 cOCTaBa TeX BelllecTB, KOTOphIE B
HeM ropst. Yanie Bcero, 4To0bl OKPACHThL ILIaMA B HeOObIMHBIH IBeT, TPeOYIOTCA JOCTATOYHO
5K20THYecKHe HHIpenHeHThl. Ho H y Kakmoro JoMa ecTh TakHe BelIecTBa, KOTOpble OyOyT
ropeTb pa3HBIMH [BeTaMH. BOT ¢ MNOMOUIBI0 HHX MbI H PpeIIHIH KpPacHTh OlOHE.
B Xoxe 5THX ONBLITOB V HAac MOJIYTHIICS JKeNThIH, 3eeHblH, CHHHE, KpacHLIA H 0arpAHLIA OTOHb.
B skenThiii HBeT [U1aMs OKpalllHBAeT HATpHH (OH JocTymeH Ham B (iopMe XJIOpHJIa HATPHA -
00BIMHOI MOBApPeHHOH COMH H FHIpoKapGoHAaTa HATPHA - MHINEBOH combI).

CHHHM UBeTOM TIOpHT raz MeTaH (ToT, 4TO0 ¥y HAc B Ta30BOH MJIHTe) H CIOHPT.
CHHMI IBET 1 ero OTTEHKH JAIOT XJIOPH MeH, celleH, Gop.

ImaeT mmaMeHH Medb (oObIMHAA MeIHAs NPOROJIOKA HIIH, HAPHMep, HOPOLIOK

CaMoe mpocToe HONYMHTE CHHee IIIaMfA - BKJIOYAEIIE Ta3oByl KOHGOPKY - H HA IUTHTe
3aropaercsi CHHHA OTOHEK:)

Ecnu BHecTH B Hero oOBIMHYH MeIHYI0 MHpPOBOJIOKY, 3arHyTYI0 Ha KOHIE KOJEeYKOM, H
HoJ0KOaTh HECKOJNBKO CEeKYHI, IIOKA IPOBOJIOKA He PACKAIHTCA, TO MOKHO VBHIETh 3elieHoe

TLJTIAMSI.
IIpapnma, OpoBoNIOKA OMeHb GBICTPO MOKPBIBAETCSA OKHCIIOM, H Meb HepecTaeT ropets. IlosTomy
JIydIlle HCHOJL30BaTh MeHBIH Kymopoc. /s 5Toro MbI MPOCTO MaKajlH CMOYEHHBIH BOIOM
KOHYHK MPOBOJIOKH B roy0oil HOpOMIOK MeOHOI0 KyIopoca H MOJHOCHIH K OTHIO. 3esleHbIH
IBeT IUIAMeHH JepiKHTICH ropazdo Jojblile, XOTA H 37ech KPHCTAIUIHKH O4YeHb OBICTPO
OKHCJIAIOT CAL.

A ecllH MaKHYTh Ty ke NPOBOJIOKY, CMOYEHHYI BOJIOH, B COJIb HJH COOY H BHECTH €€ B
CHHee IJIaMsA ra3zoBoH KOH(OPKH, TO IUIaMs TYT K€ CTAHET JKeJITO-OpPaH)KeBbIM. TAKHM, KaK MbI
IPHBLIKIH BHIETE €ro B KocTpe. Beok oroHEs KocTpa HMeeT OpaHIKeBBLIH IBeT ToKe H3-3a HATPHA
- B JIpEBeCHHE COJIEPIKHTCS MHOTO coJeil

5. Keiic 3. «Taifinsl ci1encTEHD?

XomnonHble KpemocTHbIE CTE€HBl TIOPbMBI, Ka3anoch, BBIIJLUIH INpAMO H3 Ceporo
YTpeHHero TymMaHa, OKYTaBIIero MmoJisl H Jieca BOKPYT Halllero sKHOaxa. I IUoTHee 3amaxHyn
NambTO0 H NoBepHylca K XonMmcy, KOTOPBIH [sAmen B OKHO, [Ny0OKO 2adyMaBHIHCE O
OpeAcTOsIIeM Jejle. 3aTeBalack HIPa, H 5 BHOBL ObL PAIOM C BeJIHYARNIHM JeTeKTHEOM MHpA.

— XommMc, — CHOpPOCHII 5, — He MOTJIH ObI BBI CKa3arh, 0 4eM AyMaere?

[Tepmox XoaMmc pe3ko NOBEPHYJICA H OTBETHII:

— Mory, pazymeercsa. Ho cHavama BcioMHHM (PakThl 0 STOMY JIeJTy.

— Bort pam ¢akTei, BarcoH, — Npogo/DKHIT OH IMocle may3bl. — Boxkak mpecTymHoii
DaHAbL, HA cYeTy KOTOPOH MOIIEHHHYECTBA, MOJDKOTH, BRIMOTaTelbCTBA, MOXHIIEHHS JIOMEi,
rpaesd H MHOMKeCTRO IPYIHX Ipa2HbIX den, Tammeyc Cramnm GbL1 3akimioueH B BynToHCKyro
TIOPb MY, HO JIPyTHe “WiIeHbl 0aH bl ocTalHch Ha cBobomde. [TockombKy OH Kpemko Aepskal BceX B
CBOeM KyJake, OAHNMTHI NMPHBBIKIIH HH INAry He Nenark Gez ero mpHkaza, H B JloHnoHe Ha
HeCKOJIbKO Mecsie ctasio Tuxo. Ho qBe Henenn Hazan 6aHia cCHOBA Havasia JIEHCTR OBaTh.
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— To ecth, — BcraBun A, — Tamgneyc CraMnm KakHM-To o0pazoM CBS3BIBAETCH C
DaHIHTAMH, XOTS caM CHIHT B OJJHHOYKE H IIOCETHTeNell K HeMy He JIOMyCKaloT.

— HmenHo Tak, — ckazan Xonmc. — Ero 3moBpenHble HIOEH H MpecTyNHbIe MBICIH
IPOHHKAIOT Yepe3 CTeHbl, B KOTOpPLIX ero zep:kar. OH pyKOBOOHT Iafikol, Mayke HaxoJscCh B
TIOpEMe. D10, BarcoH, ocKopOHTeNbHO A7 Beell KOPOJIeBCKOH IMPaB 00XpaHHTEIbHOH CHCTeMBL

Ham skHnmaxk ocTaHoBHNIcA. BeIAASA H2 Hero, Mbl VBHIENH BelHUeCTBeHHBIH dacan
Bynronckoii TiopbMbl. OrisiabBasi cTeHy, 51 He MOT cebe mpeJiCTaBHTh, KAK KTO-HHOYb HIJIH 4TO-
HEO YL MOJKeT NpeoJoneTh STy HeNPHCTYIHY K KPelocTh.

B cTeHe oTkpbLIach TOJICTasA, OKOBAHHAs KeJle30M 1B epb, H BEICOKHIH YeJIOBEK ¢ CYPOBBIM
JHIOM BbIIIIEN HA MOPOT, NPHRETCTBYS HAc.

Paymom ¢ HHM ObLI IPY3HBIH OXpaHHHK B (lOpMe, JIepIKABIIHH CBOH TPOMaJHble PYKH
KpelKo NpH/KaTbIMH K Tely. MbI IpedcTaBHIHCh, H BLICOKHH YeJIOBeK cKaza:

— Yro %K, IDKeHTIbMeHbl, — CKazall HadambHHK, —CKoTIann-Apa uudopMHupoBan Mens,
YTO HeJARHO YCTAHOBIIEHO HAlTHYHe pery/spHBIX cBsazel Tammeyca CtaMmma ¢ ero rojioBope3aMH
B JlonmoHe. Ho A cuHTa 5T0 HeB0O3MOKHBIM. OH CHIHT B IOJHOM OJHHOYECTBe B KaMmepe Ge3
OKOH H 0e2 CBSZH C BHEIIHHM MHpPOM. EJly IPHHOCHT OJIHH H TOT K€ OXpPaHHHK, OnMyHa. — OH
[OKAa3a7l Ha KPenKoro MpadiHOTo cTpakKHHKA H MpoJo/DKHI: — Korza oH 3aXodHT B KaMepy, ¥
IBEpH CTOHT CEpYKAHT, KOTOpbIi o00s3aH JIOHOCHTE MHe 0 mM0OOOM NpOHCIIecTBHH. A
eHHCTBEHHBIH, KTO TOBOPHT C 3aKTI0OUeHHBIM, — 5T0 A caM. 3apepfAl Bac, 4UTo B CTOBOpe C
DaHHTAMH 5 He 3aMelllaH.

MpauHbIH OXpaHHHK BCe 3TO BpeMs CTOST 3a CIHHOH YHIbAMca He IBHIafAch, NPHKAB
PYKH K Tedy. Kak Tombko YHIbSAMC 3aKoHYHII, XOJIMC 3allesl c3aJH OXpaHHHKA H TPOMKO
XJIONHY I B JIAZIOIIH BO3JIe ero yxa

— Kaxkoro gepra!l — BOCKIHKHYJ fA, He opKHZaA or Xomimca Takoil OecrakTHocTH. Ho
OXpaHHHK OCTalIcsAd HeRO3MYTHM.

— Jla, oH rayxoHeMoi, — ckazan Y HiksaMc. — Ho kak BBI y3HAIH?

— CoBcem mnpocto, — oTBeTHn Xonamc. — JlwoDoli 4YeloBeK He MOKeT He
OpopearHporarb, KOTJa HA3bIBAIOT ero HMA. A 37ech HHKAakKoH peakiHH He Oblno. S moHHMAaro
Tak, 4T0 JOMYHJ He MOT ckKazaTh CTaMIy HH OQHOIO CJIOBA, He MOI YCJbIMIaTh OT HEero HH
OHOTO 3BYKA.

Xommc BbeIHYN Oymary H kapaHjam u HanHcal: «Kak Baiie HMA?» — H, TJSOS B JIHIO
oXpaHHHKa, MeUIeHHO cIIPOCcHT: «J[aBHO JIH BbI 37ech 7» OXpaHHHK Ha TOM ’Ke JIHCTKe OTBETHII:
«2msapg DamyHa, B gexabpe Oyzer wecrHagnaTh».

HavansHHK TIOPbMBI 3HAKOM NpHKA3an DOMyHOY clieJoBarh 3a coboil H moBen Hac BO
OBOP TIOPBMBI. 3aTeM MbI NIIH GecKOHEYHLIMH KOPHIOPAMH depe3 MHOMKECTBO OXpaHdeMbIX
IBepeil, H HAM KazaJloch, YTO BecCh CBEeT, BCe TEeIJI0, BCe 3BYKH IOIJIONIAIOTCS CTeHaMH 3TOTo
MpauHoro nabupuura. I1 Bce ke BpeMs OT BpeMeHH, OyMal f, KaKHM-TO IyTeM IIyVIAThIa
npectymHoi ponx CTaMa IPOHHKAIH H3 5THX TIyOHH B namekuil Jlonmon.

MgbI ocTaHOBHIIHCE Y Kele3HOH OeepH KaMephkl Tammeyca Ctamna. XoNMc NPHIBHYJ K
V3KOH IeJIH B JIBEPH H "Uepe3 HeKOTOpoe BpeMsi KHBHYJ MHe Ha Hee. B Tyckio ocBelleHHOH
KaMepe He ObLmo OKHA. SI pasrimen y3KyI0 KpoRaTk H TabypeT mepeq rpyObIM IepeBsIHHBIM
cronoM. Ha cTomne crosina KONTHIKA, Bo3lle Hee Je)Kalna AaKKypaTHO cJIoJKeHHas raszera, a
noJanbIlile BHIHETACh MHCKA ¢ JIBYMS KapTodeIHHaMH, KyBIIHH, KPY’KKa H YTO-TO IIOXO0JKee Ha
JKelle3Hy0 TepKy. Ha momy pamanack cmaTad omexna. Cam CTaMmm fekal Ha KpoBaTH H MepHO
comeJL.

XonMc MoB epHYJICA K HAUAILHHKY TIOPbMBI:

— S pmxy, Ctamn nony4aer razery « Tafdimcy.

— OH, KOHeYHO, Y:KAacHBIH tHelOBeK, MHcTep XoNIMc, — cKazal YHIBAMC, — HO
Ype3BbMaiHO HHTEJUTHTeHTeH. UHTaTh He 3amlpeliaercs, H Mbl He JIOJDKHBI ObITh JKeCTOKHMH. S
nepenar eMy razeTy mocie Toro, Kak mpo4ntato caM. TyT Hedero GosAThesa IaMyHn 3abHpaeT ee
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BMecTe C OCTATbHBIM MYyCOPOM, H 5, COTNIACHO HHCTPYKIIHH, IPOCMATPHRAK KAKIYIO CTPAHHIY
BO H30e)kaHHe KaKHX-THOO0 3amucei.

— Tak oH nmonytaeT NOHOOHCKYIO razeTy KaKObIH NeHLE? — cIpPOCHT X0JIMC.

— Jla, — oTReTH.] Ha4yallb HHK He CBOHM T'OJIOCOM.

— A kapromxka?

— Kaprodens manT eMy KaKOy0 DATHHIOY, — c0o0IIHI VHIBAMC, — HO chIpofi. CtaMn
NPOCHT HMEHHO TaKoi: Y Hero 0OJIHT JIOKTeBOH CyCTaB, OH pacTHPaeT KapTodellb H YeTBePTYIO
HeZeqlo OefmaeT NPHMOYKH H3 KamHLbL Ho k wemy BBl KioHHTe, MHcTep Xoamc? 3To Belb
IyCTSKOBBIE JIeTAllH.

1 BOCKJIHKHYIL:

— Menununa HHYET0 He 3HAET 0 KapTodebHbIX IPHMOYKAX.

— 3To npaBga, JOKTOp, — IOATE epIHI X 0JIMC.

HauambHHK TIOPEMBI pa3Besl pyKaMH.

TyT A nposBHI HHHIHATHBY:

— Crkotrnang-Apa ycranopmn, 4ro CramMm nepegaeT NOpHKaskl cBoed OaHze Mo
BOCKpeceHbAM. Uto 53T0 2Ha4dHT, Xomc? HaMm He Hajjo ocMOTpeThs KamMepy BHYTPH?

— Hy, Barcon, — ckazan IIleprnokx XomMmc, — BBl MeHA yOHBIsIeTe. A monararo, 4To
ZeJio yJKe cIeNaHo. ..

Ha srom mecTe pacckaz mpephIBaeTcsi, H YHTATe/sIM [peJaraeTcsd pPemIHTh 3arafkKy
caMocToATebHO. B moMolle JaloTcs HAaBOOAIIHE BOIPOCHL

1. Kak nepenaroTcs moclaHus H3 TIOPbMBI?

2. Kakas XHMHMecKas peakus noMoxkeT Xonmcy pazodnaauts Cramma?

3. Kto nepenaer 6anme npukasel CTammna?
ObopyIoBRAHHE H PeAKTHEBI:

— Mounoxko

— JIuMOHHBIH COK

— HacenmneHHBIH COTOBLIH pacTeop

— JlykoBblf cok

— JSl6mouHblil cok

— PacTtropeHHBIH B BOJIe caxap

— AcnoHpHH

— Kpaxman

— CTHpansHbIH NOpPOLIOK ¢ OTOeIHBaTeIeM

— bemnoe puHO

— @enondranenn

— CmoHa

— VEKeyc

— Bock

— Menmsii kynopoc - XJopua kodansTa

— PacTROp pooHHTa Kanus

— CepHas kHc0Ta (o6 asd KHCIIOTa)

— CoK OpIOKBBI

6. OneIT «dH eB HIHMEIE TP HIIA»

Crenartk HeBHIIHMbIe YePHHIIA CBOHMH PyKaMH npocTo!

Heckonmsko pelenToR HEBHOHMBIX HJH, KAaK HX IIO0-HAydHOMY HA3bIBAKOT, CHMIATHYECKHX
JepHHIL

Ilepen HawanOM ONBITOR MOATOTOBBLTE JIHCTBI Germoil GyMarH, Bce HeoOXOOHMbIE HHIPEIHEHTR,
KHCTOUYKY, BAaTHbI€ [HAJIOMKH, BATHbIE THCKH (HIIH KyCOYKH BAThbI), VTIOT.
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Uro0pl MOTOM He OTBJEKAaThbCAd OT YOHBHTENLHBIX MpeBpallleHHH, OPHIOTOBHTE BCe HYKHBIE
XHMHYeCKHe pacTBOphl 3apaHee. YToObl He 3amyTarbcsd, KakoH H3 HHX Tre, MNONMHIIHTE
CTAKAHYTHKH HITH NOMeThTe HX HaKTeHKaMH.

Penenr 1. MosouHkIe depHHIA

Ecnn nHcars Ha oObldHOH GyMare ¢ IMOMOIIbI KHCTOMKH HJIH BATHOH IAJI0YKH, CMOYEHHOH B
MOJIOKe, TO IIOocJle BBICBIXaHHA HAINHCh CTAHOBHTcA OecneerHoil. IIposeiserca moxn
BO3/IeiiCTBHEM BBICOKOH TeMIEPaTyphbl — IS STOT0 GyMary Hy»KHO MPOIJIaJHTh YTIOTOM.

Penent 2. ComoRnle HepHHIIA

Hesuaumasi HamnoHch MOOJyYaeTcd, eciH MHcaTh Ha Oymare pacTBopoM nHiepoit comer 1:1.
ITocme  BhIchIXaHHA OyMara coBepiieHHo OecnperHa. Haamuce  mposBisieTcs  OpH
BO3/I€HCTBHH BBLICOKOI TeMmepaTyphl (IpOrIaaHTh YTHOTOM)

Penent 3. Yepunna H3 coka

ITompobyiite mnHcark Ha o00bIMHOH OyMmare JHMOHHBIM cOKOM. UYepHHIA MPOSBIIAIOTCA
IOCIIe CMas3bIBAHHA TeKcTa BOOHBIM PacTBOPOM ioza (BOCHONbL3YHTECh BATHBIM JHCKOM HITH
BaToi). Mox BCTYNAeT B peakl[HI0 ¢ KpaxMaJoM, HaXOAIIHMCA B OyMard H OKpPAalllHBaeT €€ B
CBeTJI0-(pHOJIETORBIH 1[BET. A Te MecTa, Ha KOTOPBIX OBLI COK, ocTarTcs berbiMu!

Tak ke HAONHCL THMOHHBIM COKOM KOPHYHHE €eT IIPH HarpepaHHH (IPOrIagHTh VTIOTOM).
AHaIOTHYHOH cnocoOHOCTLI0 TeMHETh IMPH HarpeBaHHH 00/1ajiaeT COK JIyKa, A0JI0YHBIH COK H
IpyTHE COKH C BBICOKHM COJep:KaHHeM KHCJIOTEIL.

Penenr 4. KpaxmanbHble YepHHIIA

IlpuroToBsTe KiMelcTep: cMellaTk 2 9acTH Kpaxmana H 1 9acTk BOJBI H HarpeTk Ha MeIeHHOM
OTHe, HOCTOSHHO moMelnuBast. Ilocite OCThIBAHHS STOH KHIKOCTBIO MOYKHO NHcaTh OVKBBI Ha
o0priHOH OyMare ¢ MOMONIBI0 BATHOH HamoukH. UepHHNIA MpOABATCA HOCJE CMa3sbIBaHHA JIHCTA
BOOHBIM pacTBopoM Homa. B Oymare kpaxmana Malo - H OHA OKpallHBAaeTcsd B CBeTJIO-
¢duomeToBbIH 1BET. A Te MecTa, KOTOpble MbI HpOMa3zaldH KpaXMasloM, CTAHOBATCS TEMHO-
(HOITETOBBIMH.

Penenr 5. PHcoBEIe YepHHIIA

CpapHTe I'VCTYIO PHCOBYIO Kallly Tak, MT00LI BOoga He MOJHOCTBIO BIHTAIACh B KPymy. OTa Boda
H OyJeT PHCOBBIM OTBApOM, KOTOPBIM MOKHO MHCaTh TaiiHble nocnanus. [Iucare Hamo Ha
o0BrHOH OyMare ¢ IMoMoOIIbI0 BaTHOH nmamouk. HagnHck MposBHTCA MOCe CMa3bIBAHHS JIHCTA
BOIHBIM PACTBOPOM Homa, Belh pHC Horar KpaxMaiom.

7. Ilp akTH4eckan padora «IloTy1eHHe IpHP OAHBIX KP ACHT eJ1eiD>
B xavecTBe MarepHasioB ObUIH BBIOpAHBI: CBEKIa, Aro/bl YePHHKH H KIIOKBBI, YepHBIH H
3eJIeHbIH Yail, THCTh A NeTPYLIKH, Kode.
IlonyydeHHe KPacHIILHOIO SKCTPAKTA H3 PACTHTEJIbHOTO ChIPhSL.
Jna momnytenusa kpacHuTe s Opamu mo 10 rpamMm cyxoro mareprana H mo 200 rpaMm cBesKero.
IlpemBapHTebHO H3Me/bYeHHOe PacTHTellbHOe ChIphe BhIBapHBANOCH B TedeHHe 30 MHHYT B
SMaJHpOBaHHOH MoOCyZIe: BoXa MOJDKHA MOJHOCTBI MOKPBIBATE PAcTHTEIbHBIH MaTepHal
BrIkHOA0MY 0 BOJTY MOYKHO [epHOHYEeCKH JOJHBaTh. IIpOH3BOIHTE BHIBApHR aHHE HYKHO B
MpOBETPHBAEMOM MOMeEIIeHHH, T.K. KpacHILHBIH pacTBop HMeeT pe3KHH 3anax.
Janee KpacHILHLIH 3KCTPAKT MPOIIEKHB AJICH.
Oxpacka xmom4aTo0yMaXKHOH TKaHH.
OxpamupaeMbIii MarepHan — Oenas xmonuaroOyMakHas TKaHk NpelBapHIeIbHO ObLIa
BBICTHpPaHA B TelJIOH BoJe CO CTHPATLHBIM MOPOLIKOM JUIs1 VIAlleHHS BO3MOMKHBIX
3arpsAzHeHHH cnenaMu kHpa OKpacka IPOH3BOIHTIACE B SMAIHPOBaHHOH nmocynde (B KoTopoi
paHee OCYIIECTBIIUIOCH BhIBapHBaHHe). KpacHIBHBIH 3KCTPAKT JOBOIHIIH /10 KHIIEHHS H B
Hero ONyCKATH OKpalllHBaeMblii MaTepHan Jlamee ero KHIATHIH Ha MeOJeHHOM OTHeE B
TedeHdne 15- 20 muHYT. OKpallHBaeMylo TKAaHb MNEPHOAHYECKH NepeBOPaqdHBAIH IS
OOCTIDKEHHA paBHOMePHOH oOKpackH. BbIHYR oOKpallleHHY0 TKaHb H3 pacTBopa
pPAcTHTENLbHOTO KpAacHTels, €e CYIIHJIH eCcTeCTReHHbIM chmoco0oM, He JomycKas
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IIPOHHKHOECHHA CEBETA. BRIKIAOLIE AJIH OGPEISI.IBI Ha IIOJIOTCHIEC H CBEPXY HAKPEIB AIIH OPYTHM
MMoJIOTEHIeM. 3areM MaTepHaJ MOJIOCKAIIH B YHCTOH TeILJIoH BoJIe.

B pesynmbrare 6bUTH mosydeHbI 0Opazibl oKpanieHHoil TkanHu. [lomydeHHbIe 06pasimbl TKAHH
OBLTH He APKOTO LBeTa, HO YCTOHYHE.
IIpHMep pacTeHHH, HCIOMBL3YeMBIX JUI OKPAITHE AHHA

HaspanHe pacTeHHA HacTh pacTeHHs Ilper kpacHTemNA
YepHHKA ATOMBI BHIT HEB 0-KPACHBIH
Kamuna SITOMBI KpacHBbIH
Manuna
Knyouuka
CmopomguHa

IMTadpan MEeCTHKH IBETOR JKeNThIH
Mamsera LBETEI KpacHo-(HOJIeT OB I
Bumua 1) (31 3 BHIII HEBBIH

Pabuna yepHOMITOIHAS

Cereriia KOpPHEIIIOE] KpacHEIH

IMukopnii KOpHER HITl € KpeMOBBIH

Taif JHCT JKeNThIH, KOPHYHEeREIH, KpacHBIH
MopkoRb Kopaenmnoap! OpaH>KeBbIH

JInmon Henpa nmona JKeNThIH

HpHpc,qule KpacHTEJIH, B OTIIHYHE OT HCKYCCTBEHHBIX, ABJIIAKITCA 3KOJIOTHYECKH THCTBIMH,
TaK KaK I HX IIOJIVICHHA MOMHO HCIIONE30BATE HATYPAILHBIC IIPOIYKTEL 21H KpacHTeJTH
MOKHO ITIOJIYVIHTE B JIOMAIIHHX YCJIIOBHAX, OHH NPOCTBI B 05paH.IEHHH.

8. OnwIT «dlomyieHHe XTop opHITA?

XnopodHmn — 5T0 NHIMEHT, KOTOPBIH NpHOAeT JHCTBAM pPacTeHHH 3eNéHbIH IBET.
Xnopodunn obecnedyHBaeT pacTeHHAM Inpolecc (OTOCHHTe3a, NMpoOIlecc NPH KOTOPOM C
MOMOILIbLK COJHEYHOI0 CBeTa B PAcTeHHH MPOHCXOOAT pa3fIHYHbIe XHMHYECKHE PeaKIHH, B
TOM dYHc/e [peRpallleHHA YINEKHCIOro rasa H3 OKpy’Kalwllero BO3OyXa B pa3/IHYHBIE
OpraHHMecKHe BellecTBAa HeoOXOJHMbIe I JKH3HENesdTeJbHOCTH pacTeHHs. lIMeHHO B
pesymbTare npornecca OTOCHHTe2a PacTeHHS BBIZEISIIOT KHCIIOPO, HACBIONAA HM BO3IYX
KOTOPBIM MbI ILOITHM!

ITomy4uenne xnopodHIa JocTaToMHO MPOCTOH mpolecc, KOTOPLIA mod cHIy mwobomy. Jna
5TOr0 HaM MOoHano0sATcs Jro0ble cBelkHe 3eNiéHble JIHCThSA, OOJbIlle BCero xJopodHIUIa
CONepKHTCA B IINHHATE, KpaMHBe, OPOKKONH H GplocceNbckol KamycTe, HO HAM IMOOHIYT
nmo0bbIe.

Hemuoro H3MelbdaeM IPHTOTOBIEHHYI 3elleHb, IOMelllaeM B TOJCTOCTeHHBIH cocyn
(;ydie cTexIMHHBIA, HO NONOHAET H SMAIHPOBAHHAS KACTPIOJL) H ZATHBAaeM HeboNBLIIHM
KOJIHMEeCTBOM BOJJHO-CIHHPTOBOI0 pacTBopa (U1 MPOCTOThI MOKHO HCIIOJIB30B arb BOIKY ).
Ilocne sToro moMerraeM CTeKSBIHHBIH cOCYZ ¢ HHIpeJHEHTAMH B BoIAHyK OaHi. Uepez
HEKOTOpOe BpeMs JKHIKOCTh HAYHeT 3elleHeTh — 5TO Bbiensercs xjiopoduiun Ilocie Toro
KaKk IMoJydeHHe XJIopodHiTa 3aKOHYEHO, OCTOPOXKHO BBITANIHTe JHcThA OHH
00ecIBeTHIIHCE, T.e. BECh ITHT MEHT, NPHIAIONIHH OKPACKy JHCThIM, BhIIeuiicsa. Xaopoduut
OYeHbh HeyCTOHYHE HA CBeTY H BO3OyXe H Hepe2 HeKoTopoe BpeMs HOpHoOpeTeT IpszHO-
3eJIEHBIH 1B eT.
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1.

Tpunoxcerue 4
IIp akTHYeckas padoTa «OnpegeTeHHe 2KeCTKOCTH BOJBI ¢ MIOMOINLI0 PACTEOPA
CHHTETHYeCKHX MOIIIHX CpeICcTB»
e paloThl: ompeleHTh JKeCTKOCTh BOXBI, B3SATOH H3 pasHbIX HCTOYHHKOB, C
MOMOITbI0 PAcTBOpa CHHTETHYECKHX MOIOIHX CPENCTE.
OfopyyiopanHe H peakTHBBLI: KOJOBI, MHIETKA, PacTBOpP CHHTETHYECKHX MOIOIIHX
cpencts, npoOkl BoAbl, MePHBIH CTAKaHIHK.
JKécTkas BoJla MO BKYCOBBIM IapaMeTpaM 3HAYHTeNLHO YCTYHaeT IapaMeTpam
MATKOH Bombl. YUto ObI B 5TOM yOeOHTCA, MOMKHO HPeUIOKHTH IPOderycTHPOBATh
o6pasnel BoJbL
Jna Toro 4ro OBl MOHATH, Ide caMas MATKasd BOJa HYKHO B KaKOyKw NOpoOHPKY
KanHyTh KaILUTI0 PAcTBOpa CHHTETHYECKHX MOKIIHX cpeficTB. Tak npojo/nkark moka
HeHa He 3amoJHHT Bcw Koiaby. Camasd wMArkas Boda OyzeT MNeHHTbCA OT
MHHHMAIRHOTO KONHYecTBa KalleH pacTBopa. OTO NMPOHCXOJHT, MOTOMY HTO JaKe
qHCTas MHThEBas BOJa CONEpP)KHT MHOTO coJieii, B 0coOeHHOCTH coJieil TakKHx
MeTaJUIOB, KaK MarHHH H kKanenHH. HekoTophkle H? 5THX cojiell He pacTBOPAIOTCA B
BOJle, a ocTalwTcid B HeH B BHIe npHMmeceil. B Boje, copepskaieii MHoro coliedH —
TaKas BoJa HazLIBaeTcs KECTKOH — MOIIMIHEe cpecTBa IINoX0 neHATcA. BMmecTo 5Toro
OHH BCTYNAKT B pPeakiHI0 C COJIMH H 00pa3yioT OcCaZoK, KOTOPBIH 3HAMHTENhHO
CHHJKAeT KAYeCTR O MBINKOCTH MOIIHX CPecTE.
Xo1 paboThI:
1. B xaskayo Koaly HaJIHThL papHOE KOJHYECTBO 00pa3ioB.
2. B kaxayw koaly KamaTb C HOMOIIbE IHIETKH 0 OJHOH Kalllle MbUIBHOTO
pacTRoOpa, H Kbl pa3 BCTPAXHBAN eé TPH paza.
3. Ecnu mneHa moseianack, Oo0aBHTH eIé OOHY KaIIl0 pacTBOpa MBUIbHBIX
CHHTeTHYeCKHX cpeflcTB. [IpoJioinkars 5Ty omeparHio, IMOKA IeHA He 3al0JIHAT BCH
KOJIOY.
4. TTocse 3TOTO 3amHCcaTh YHCIIO Kallesb PAcTBOpa CHHTETHYECKHX MOIOI[HX CpPeJicTB,
MOHAmo0 HEIITHXCA 7T 3al0IHEHHS Beell KOMObI IV KaKIoH KOOk
5. 3aTeM, MOKHO MOCTPOHThH JIHATPAMMY € pe3yJibTaraMH HcclleJI0BaHHA.
Imeem rpadHK 3aBHCHMOCTH BBICOTBI NeHBI OT KOJIHYECTBA Kalellb HCCIedyeMbIX
HCTOYHHKOB BOJIBL
Bumompt:
1. IlpoeegeHo cpaBHeHHe KadecTRa BOXLI H2? pPA3HBIX HCTOUYHHKOBR pPacTBOPOM
CHHTETHUECKHX MOIOITHX cpeficTe. [lpomesiena merycranus BoJbl H3 Pa3HbIX
HCTOYHHKOB.
2.0mpefierieHa JKeCTKOCTh BOJIbI C MOMOIIBID PAcTBOpPA CHHTETHYECKHX MOFOIHX
cpencte. llogTEepaHIIOCE, UTO KeCcTKas B0Jia 3HAYHTELHO YCTYIAeT 10 BKYCOBBIM
napaMeTpaM MATKOH BOJIBI.

OneiT «lKaK YOI AIHTE DATHA)

Knaccudukanusa nareH. Bee narHa ycJI0OBHO MOYKHO PasjIeSIHTh HA TPH IPYIIObI:

- OT BelllecTB, PacTROPHMBIX B Bofe (caxapa, Mena, kKode, uasf, coOKa, CHIHKATHOTO
HJIH CTOJISIPHOTO KJIes H JIp. )

- 0T BellecTB, PACTBOPHMBIX B OpraHHYeCKHX pAcTBOPHTE/SIX THOA OeH3HHa,
STHJIOBOT O CIIHPTA, alleTOHA. JTO JKHPOBbIEe NATHA: OT MAIITHHHOTO MAcJia, MACIIHbIX
KpacoK, KpeMa, :KHPHOT 0 coyca, MaioHe3a;

- OT BellecTB, IJIOX0 PAcTBOPHMBIX H B BOJe, H B OpraHHYecKHX pAacTBOPHTeIsIX.
TakHe mATHA MoJy4dalTcA OT MOJIOKA, AHIA, KPOBH, MOYH, T.€. BCEro TOro, 4To
coMlepsKHT GeJIKOBbIE B eIeCTBA.
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Kaxplil BHI naTeH TpebyeT cBoero cnocoda yaaneHHs, OpHUEM JJIA MHOTHX H2 HHX
MPHXOIHTCSA coYeTaTh pazIH4YHble BAPHAHTHI YHCTKH.

1. JKupoBrle nATHA.

OngiT Ne 1. VianeHHe cBekero OATHA OT KHpaA.

Jna ynanmeHHs JKHPOBBIX NSTeH MOIXONAT OpPraHHYecKHe PACTBOPHTENH: 0eH3HH,
CKHITHIAP, THSTHIIOBBIA HQHp.

Mp1l HCOaMKalH HeCKOJbKO KYyCOYKOB TKaHH PacTHTENbHBIM MAaclioM. 3acklIaif
Kpax MaJioM, MyKo#, nopomkoM Mena. C oGeHX CTOpOH HOKPBUIH TKAaHb GyMaroi H
MPOINAJIHIH TeIULIM YTIOIOM. 3areM NHOJIOMKHIIH IPy3 H ocTaBHNH. Yepe3s 1pa 4aca
OYHCTHJIH IeTKOH HaHeceHHbIe MOPOIIKH, IOITIOTHBIIHE KHP.

Brmop: yoauHee Bcero morjoliaer CBeXKHH HP KpaxMall, T.K. ero 9acTHIbI MeHbIlle
H Gomee mopHCThle: MOBEPXHOCTh, VYACTBYIOIIAA B IOIVIONMIEHHH MHOTOKPATHO
Gorbiie. Onbir Ne 2. VianeHnHe 3acoXInero NATHA 0T Mac/ITHOH KPackH.

Mp1 HallTH Belllb, HAa KOTOpOH Ioclle peMOHTA KBAPTHPBI OCTAloch NATHO OT
MacnsaHOH  KpackH  CMmaszamH  BazelHHOM, 4T00Bl  pazMATYHTL  IATHO.
Bocnons3oBanack KallHIed H3 CKHNHAapa H KapTodermbHOro kpaxmana. Ilonoskuin
POBHBIM CIIO€M JaHHYIO cMechk H OCTABHIH Ha 4 daca, IOTOM CMBLUIH KalllHITY BOOOH C
veLTOM. O gygo! OT nsaTHA He ocTanock H ciexal

2. PacTHTeNbHbIe MATHA

Omneir No 3. VianeHne cBeKero NATHA OT 00JIeMHXH.

Hcnaukanu Genyo canderky cokom obnenuxu. HaMBUTHIH X03AHCTEeHHBIM MBLIOM
H NPOKHNOATHIH. IIATHO Hevesno.

OmsIT Ne 4. VianeHHe 3acTapesoro NATHA OT 4Yas.

I[IpoKHOATHIH H3OelHe ¢ HepokcHmom Bogopoza (H202). na storo tadbnerky
THAPOMHPHTA PacTBOPHIIH B cTakaHe Bobl. [IaTHO Hcdesno.

OmeIT Ne 5. VianeHHe MATHA OT TPABbL

Hcnaukanu Genywo candeTKy Tpapoii. 3aTeM BhIBEJH ¢ MOMOINBIO CIHPTA. 3eleHbIH
KpacHTeJllb, coOep KalllHHCA B pacTeHHAX, XOPOLIo pacTBopAeTcs B CIHPTE.

3.1larHa pkaBuHHLI H Hola

OmsIT Ne 6. VrianeHHe MATHA OT PrKaBYHHEL

Tkan, Ha OaHHOM MOJIOTEHIle, NPH BhIBENIHBAHHH B JIeTHee BpeMsl Ha TBO3Mb,
MOKPBINIOCh pikaBuHHOH. [ yoameHHsA OaHHOT O MATHA MbI HCHOJB30BANIH YKCYCHYIO
KHcI0Ty. MosKHO HCIONIb30BaTh IHMOHHYIO H IIABEJIERYIO.

B oa: ciocol mOIXOJHT VIS 3aCTApeibIX H CBEKHX NSTeH, OJHAKO OH HellpHeMJIeM
K TKaHAM, OKpacka KOTOPBIX MOPTHTCA OT KHCIIOT.

Ongir Ne 7. VianeHHne maTHa oT HoJa.

Ha Genywo candeTky HaHecnH NATHo ifoma. J[aHHoe NATHO NPONHTANH BOJHBIM
pacTeopoM runocyybdura (THocybdara) Harpus (1 HaiiHast J0KKa Ha cTaKaH BOJIBI).
IIpombutH canderky Boxmoid. OT HeoKHOAHHOCTH noanpeirHyiu! Canderka cHaer
Genusmnoit! JIpyroe maTHO oT HoJa MPONHTATIH CyJb(QHTOM HarpHs. PesymsTar
onuHakoe. [eficTBHe THocyibdara H cyIbQHTA HATPHS cBA2aHO ¢ obpazoRaHHeM
fecUBeTHBRIX H XOpPOLIO PAcTBOPHMBIX B BOJe HOJHIA HATPHS H iHoJOBOIOpoIa B
pe3yibTaTe peakmHi.

4.BenKoBble NATHA

Omneir Ne 8. Vianenne KpoBSHOIO MATHA ¢ XJIOMYaT00yM@®KHOH TKAHH.

TkaHb, coHep:Kalllyld KpoBAHOe IATHO, MNpOCTHpaTH B XOJOOHOH Boxe
00BIKHOBEHHBIM X035 CTB eHHBIM MbUIOM. [ISTHO HCYe3s10, HO MPOCTYIIHIA JKeJITH3HA.
Ot Heé wu30aBHIHCE ¢ OOMOMBLK 1%-Horo pacTBopa MepoKcHOAa Boopona.
ITlepcTsiHbIe H MIENKOBbIE TKAHH — 3TO TOXKe OeOK, HOTOMY Takoi cmocod 1 HHX
He nmomaxoaut. 11X obpabarsIiBaroT IMHIEpHHOM H BOIOH.

5.1IaTHA OT MepHHI H OT MACTLI MIAPHKOROH PYUKH
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OmeIT Ne 9. VrianeHHe MATHA OT YePHHIL

UepHHna cofepsKaT KpacHTelb (OHTMeHT) H pacTBOpHTeNh. benyio canderky
HCOAYKATH depHHIaMH. IIoMecTHNH Ha NATHO cMech H3 IJHHEPHHA H STHIIOBOTO
coapta (1:1). IlsrHo yaamumocs Ha rmazax. IIpomosockanu candeTKy B TeIUTol Bojie
— cHAeT GennzHo!

OmeIT Ne 10. VaaneHHe OATHA OT IIAPHKOB OH PYUKH.

CroenHalbHO HauepTHIH Ha candeTke mapukoBoi pyukoli. O6paboTanu TaMmoHOM,
CMOYeHHBIM CMeChI0 PABHBIX 006heMOR alleToHa H 3THMoBoro cmuprta. O uymo! ITaTHo
HCYe3JI0 MOMeHTANLHO!

3. OneiT «Kak y1aIHTE HAKHIE»

Yanre Bcero O KHISMeHHA HCHOJNB3yeTcs OObMHAs MPOTOYMHAA BoIA, KoTopas
COIep’KHT JOCTaro4YHO MHOTO MpHMeced. bBoibmorylw HX 4acTh  COCTABJIIOT
pazHoOOpa3Hble COMH, KOTOpble HPH HATPERAaHHH pa3lelIOTCA HA YIJIEKHCIBIH ra3 H
TRepAbIH HATPHEBBIH OcaJoK, KOTOPBIH ocTaeTcA Ha CTeHKax Hocymbl. IIpH »ToM oH He
CMbIBaeTCcs 0ObIMHOM BOJO H HMeeT CBOMCTBO HAKAITHBATHLCA. TakoH HameT BpeqHT
BallleMy 4YaHHHKY: OH yXyIlIaeT TeIJONpoBOOHOCTh, a 3HAYHT, Ha HarpeB MpHOeTCA
HOTPaTHTh Gosbine BpeMeHH. Takike HAKHIBL - MOTEHHATLHLIA Bpel U 3710poBbA. Tak
KaKk HaleT COCTOHT H3 OCAIKOBR COJIH, HepACTBOPHMBIX MeTA/UIOR H pPa3zHOOOpazHBIX
BpeHbIX NpHMeceill, BIIIOYAIONMIHX B ce0s H XJ0p, MONMaJjaloIHi B OPraHH3M OCaIoK
MOXeT  chmocoGcTBORATE  PA2BHTHIO  pazMHMHBIX  OomesHedl. CMech  MOMKeT
COPOBOIHPOBRATL  apTPHT, MoXarpy, OCTeOXOHApPo3, KAaMHH B [OYKAaX HJH
TOKCHKOJIOTHYecKoe oTpaBleHHe. IIMeHHO Mo3ToMy YHCTHTbL YaHHHK OT HasleTa HY:KHO
peryJspHo.

Cooco6 1: O4HCTHTh YalHHHK JTHMOHHOH KHcaoTol (mumonom). Ilponemnypa He ocobo
CJIOXHASA: 3AIOJHHTE YafHHK HA NIBe TPeTH BoXmoll H Jo0aBbTe JIHMOHHYIO KHCIOTY.
Ilopomok cnenyer chllaTk H3 pacdyeTa oJHA CTOJIOBAs JIOKKA Ha KayKIbIH JIHTP BOIBL
3areM BKIIOYHTe 4YaHHHK H IOXOHTech OCThIBaHHA Bonpl. CnefiTe BOIy, Korga oHa
OCTbIHET 70 KOMHATHOH TeMIepaTypbl 3areM NpPOTPHTe YaiiHHK Msrkoii rybkoi. Ilpu
HeoOXOMHMOCTH Hponedypy MOKHO HOBTOPATh IBA-TPH paza HOApPSN, NMOKA HAKHIb
MOJIHOCTBIO He YHIIeT.

Cooco6 2: YucTHM wafiHHK yKcycoM. HeoOxomumo 3anuTh 4YafiHHK Ha JIBe TPeTH.
JoGaBbpTe yKCyC, IPHMePHO MOJICTAKAHA HA JIHTP. 3AKHIATHTE BOLY H OCTAaBbTe HA OIHH
Hqac ocThIBATh. 3areM HpocTo ciefite. Msarkoi ryGkoi mpoTpHTe BLEBIIHECH MATHA —
oHH otoHayr. Ilocrme ouHCTKH HeoOXOoOHMO IBA-TPH paza NPOKHIATHTL HAHHHK C
npocToi Bogoil

Cooco6 3: YncTtuM 4afiHHK coxoii. B moloBHHY 4afiHHKa BOIObI Jo0aBbTe OOHY
CTOJIOBYIO JIOJKKY cofibI (He Gombie!). Jlna oObrHOTO YaiiHHKA CTOHT NPOKHIATHTL BOJTY
B TeueHHH Hoiydaca. [na simeKTpHUecKoro HeoGXOIHMO HeCKOJBKO paz BKIOYATh
PeHM KHIISTIeHHs..

Cooco6 4: Kak ouncrute uaiiHuk Komoii, Copaiitom unu Panroii? Kak HH cTpaHHO,
OIHAKO 5TOT MeToJ BIIOJIHE HMeeT INPAaBO Ha CYLIecTBOBAHHe. 3alMoNIHHTe YallHHK
HAllOJIOBHHY HAmMHTKOM H BKmouHTe. OcTapbTe ero MHHYT Ha 20 mocine Toro, Kak
KHOKOCTh 3akHNHT. CreliTe ee H IpoMoHTe ero YHcToH BoXoH. Koma — He TolbKo
HAllHTOK, HO H OTJIHYHOe YHCTsIlee CpPelCcTBO. ODTO 3BYYHT HEBEepOSTHO, HO TaKHM
crnoco6oM MOMKHO OMHCTHTh JTaKe CTAPYI0 HAKHI.

Cooco6 5: Kak 04HCTHTE YaHHHK s0J0YHBIMH 04HCTKaMu. PabGoTaeT oH He Bcerja: eciiH
HAKHIb cTapasd, TAaKHM coocob0oM H20aBHTCS 0T Hee He HONYYHTCA A BOT ¢ TOJBKO
NOSIBHBIIHMCS HalleToM cnocob paboTaer HieamsHo. Kpome Toro, oH cHHTaeTcs OJHHM
H3 caMBIX mWamsmnux IIpocTo NMPOKHOATHTE JBe FopcTH s1I60MHOH KOXKYPBI B IIOJIOB HHE
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tafHHKA BOObI B TedeHHH 20 MHHYT. 3aTeM ocTaBbTe nmpHGop Ha Aea 4daca. [locne sToro
MOKHO CJIHTB JKHIKOCTh H HPOTEePeTh YalHHK H3HYTPH MATKOH candeTkoi.

Cooco6 6: XuHMHYecKHe cpeAcTBa JUIA VAATeHHS HAKHNH. AHTHHAKHIIHH, 3O0JIVIIKA,
Bneck... BapuanToB MHOKecTBO, Ha Jw00o0H BKyc H KomieldeKk. PeKoMeHIyeM
BHHMATelbHO H3yUalh COCTAR: HEKOTOpPbIe NpenapaTbl He CTOHT NPHMEHATh, Tak Kak OHH
MOTYT OKa3zaThb arpecCHBHOe BO3IeHCTBHe Ha MOKPLITHe 4YalHHKA HIIH ke NMPHYHHHTB
BpeJl BallleMy 3710POBLIO.

4. OnbIT «AACOpPOIHA 2ANAXORY
C ¢H3HKO-XHMHYECKHM SBIIeHHeM, 0 KOTOpoM cefiyac mMmOHZeT pedb, 32HAKOM,
HaBepHOe, KaKIbIH, XOTH, MOJKeT ObITh, He BCEe 3HAIOT, YTO OHO Ha3LIBAETCS
ancopbuueii. Habnromann Bl ee HeogHokparHo. Kak TONBKO BBl cakaere
YepHHJBHYH KJIKCY Ha OyMmary Wi, 4TO ropasfo XysKe, Ha OJIeXKIy, Tak cpazy H
3HAKOMHTeCh ¢ 5THM sBleHHeM. Korna moBepxHocTh ofHoro BemecTBa (OGymarh,
TKAHH H T. [.) NOIJIONIaeT YacTHILI APYTOro BelllecTRa (MepHHN H MPOt.), 5T0 H ecTh
armcop HsL.
Odenp XopowmHil agcopbeHT — yroyk. [IpHtieM He KaMeHHBIH, a JIpeBecHLIH, H He
OpOCTO JPeBecHbI, a aKTHBHBIH (akTHBHpoBaHHBI). Takoii yromh mOpomanT B
anTekax, o6briHO B BHAe TabmeTok. C Hero H HaWHEeM OMNBITHI IO ANCOPGIHH.
Onerr_No 1. TIpuroToBsTe OJefHbIi pacTBOp HepHHN MoOOro IBeTa H HAEHTe B
npo6HpKY, HO He HoBepxy. [lonoxmute B mpoOHPKY TabneTKy aKTHBHOIO YIJI, JIyHIlle
PAcTOTMeHHOT 0, 3aKpoiiTe NamklleM H BCTPAXHHTe Kak clenyer. PacTBop mocBeTsieer
Ha rnazax. [ToMmeHdiiTe pacTBop Ha KakoH-THOO APyroi, HO TOKe OKpallleHHBIH —
OycTh 570 OyZeT pazbaBiieHHasA Iyallb HJIH akBapeib. DPQeKkT okaKeTcsad TaKHM JKe.
AncopbeHThI cioco HbI MOTIIOHIATh BEN]eCTBA He TOJLKO H3 PACTBOPOB.
Omneir No 2. Bo3bMHTE NOJUTHTPOBYK CTeKIAHHYI0O 0AHKY H KAIHHTe Ha JTHO OXHY
KAIUII0 OJIeKOJIOHA HJIH Jo0oro zpyroro maxydero BemectBa. OOxparHTe GaHKY
JMATOHSAMH H IOIEpKHTe eé TaK ¢ IMOJIMHHYThIL, MTOObI HEMHOIO Harperb Maxy4yio
JKHJIKOCTH — TOIJIa OHa Oynder ObicTpee HcHapsIThcsl H CHIbHee MaXHyTh. Temephb
MOJIOKHTE B CKIAHKY HEMHOTO AKTHBHOIO YIIA, 3aKpoliTe ee IIOTHO KPBIIKOH H
OCTaBbTe Ha HECKOJILKO MHHYT. CHHMHTE KPBIIIKY H BHOBL HAIlPaBbTe BO3IyX K cebe
BiMaxaMH nafgoHH. 3anmax Hcue2. OH mornoTHica ancop0OeHTOM, HIH, TO4Hee,
HOIJIOTHJIHCE MOJIEKYJIbI JIETY4ero BellleCTBa, KOTOpOoe Bbl IIOMECTHIIH B DaHKY.
He obszarembHo Oparh JUTsl 3THX ONBITOR aKTHBHBIA yroib. EcTh MHOro Apyrux
BellecTB, KOTOpble MOTYT CIY:KHTh ancopOeHTaMH: Ty(, cyxas pazMosioTas IJIHHA,
MeJll, MpoMOKaTe/bHasi Oymara. B TOM YHCJle H HEKOTOpbIe MHINEBbIE MPOIYKThI —
BbI, HaBepHOe, 3HAeTe, KAK JIerko Xe® BOHTBIBAT HOCTOpOHHHe 2amaxH. OtueHb
XOpOUIHH ajicop0eHT — BO3MyIIHAA KyKypy3a, HIH KyKYpPYy32Hble MAJOYKH, CTOJhb
MOGHMBIe MHOTHMH H3 Hac.

OneIT Ne 3. IlpensinyniHil ONBIT ¢ NAXYYHMH BelllecCTRAMH [IOBTOPHTE B IPHCYTCTE HH
KYKYPY2HBIX IaJlodeK — H 2alax coBeplleHHO HcdezHeT. KoHewuHO, mocse omeITa
€CTh IMAJI0YKH yiKe Hellb3s.

Omneir No 4. 3anoHHTe YIJIeKHCILIM T'a30M JB€ NPOOHPKH, IPHIEM B OJIHY HOJIOMKHTE
KyKypy3Hble [aJ0YKH H BCTPAXHHTE HecKoJLKo pa3. Jlamee mpopemnafiTe ONBIT C
H3BeCTKOBOH BOZOH (MOMKHO MPOCTO HAIHBATH» B Hee ra3z H3 NpoOHpPoOK — OH
TsDKerlee Bo3ayxa). ByJeT JIH pazHHIAa B MOBeJeHHH H3BecTKoBoH Bompl? a, Gyaer.
KugkocTh cTaHeT MYyTHOH TOJbKO B TOM cTakaHe, B KOTOPbIH «BBLITIHIH» ra3, He
obpaboTanuslit ancopbentoM. A H3 Apyroi npoGHPKH, TOH, e OLUTH KYKYpPY3HBIE
HATOMKH, THOKCHIA YIJIepoaa He H3BIIeYh: €r0 NOTJIOTHI afcopOeHT.
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5. OnsIT «BEIp AINHEAHHE KP HCT AJLIA»

Kak BbIpacTHTH KPHCTAILT H3 [THHKOBOIO KyHopoca
PacTeopHMOCTE OONBINHHCTBA COJIeH 2aBHCHT 0T TeMmeparypbl IIpH oXNakneHHH
pacTBopa, HachIIleHHOIO IPH BBICOKOH TeMIepaType, H3 Hero BhINadaloT KPHCTAILIbI
cosi. B 3aBHCHMOCTH OT cOCTaBa, BEUIeCTBO MOKET BBIZEJATHCS B BHe OezBoAHO
COJIH.
ITes paboTtel — cOpMHpPOBaTh Y MIKOJBHHKOB MpeJCTAaBIeHHE O 3aBHCHMOCTH
PACTBOPHMOCTH OT TeMIeparypbl H 0 KpPHCTA/UTH3AllHH BelllecTBa H3 pacTBopa.
OGopynoeanue: H(POBOiIl MHKPOCKOMN, HpeIMeTHOe CTEKJI0, NpoOHpKa; JiepskaTesb
U1 MpoGHPKH, NHIEeTKA, CIIHPTORKA.
MarepHalbl H peakTHBBI: cyJbdar muaka ZnS04 - TH20 .
HHCcTpyKIHA K BEINOTHEHHIO!
1. B npo6upky Haneiire Boay (Ha 1—2 cM o BEIcOTe).
2. MenneHHO NpPH MepeMeNIHBAHHH qo0aBIEiiTe Cy/b(ar MHHKA J0 TeX IOop, MOKA OH
He NepecTaHeT PacTROPATHCA.
3. TIpobupky c pacTBopoM cyJb{ara IHHKa HarpefiTe JI0 HOJIHOTO PacTBOpPeHHS
KPHCTAIUTIOR CYyJb(ara MHHKA.
4. Take akkypaTHO HarpeliTe npeJMeTHOe CTeKJI0, INPOHOCS €ro HeCcKOJLbKO pa3
yepes IIaMs.
5. Korna cymbdar 1NHHKa pacTBOPHTCSA, HaHECHTe KAILTI0 PacTBOpa Ha TEIUIoe
ImpeaMeTHOE CTEeKII0 H MOMEeCTHTEe CTeKI0 Mo MHKPOCKOIL.
6. IlpH oXnaXkOeHHH pacTBopa H3 Hero BBIAEIAIOTCA KpacHBble KpHCTAUIbI
KpPHCTAIUIOrHJIpaTa CyJib(paTa MHHKA — HHKOB Or0 KyMmopoca.
Kak BbIpacTHTE KPHCTAILT H3 caxapa
Jlnst Toro 4To6bI BEIPACTHTH KPHCTAIUT H3 caxapa HaM OyZIeT HY»KHO:

2 cTakaHa B OBl

5 cTakaHOB caXxapHOTO IecKa;

IepeBsSHHBIE MINAKKH,

Gymara,

Hel oMbINas KacTpIONbKa;

HECKOJILKO MpOo3paiHbIX CTAKAHOB.
IIponecc H3roTORJIEHHsS] KpHCTAIUIa HAIHHAETCS ¢ H3TOTORJIEHHS caXxapHOro CHpoIa.
Jna storo 6epem 1/4 crakaHa BoZbl H OB e JI0KKH caxapa. CMelIHBaeM, JOBOJHM Ha
OTHe [0 MoJiydeHHs cHpoma. MakaeM JepeBAHHYH HINaXKKy B CHPOI H HEMHOTIO
oOchbimmaeMm caxapoM. Yem papHoOMepHeH NpoH30fTeT oOCBIMKA IMIMAKKH, TeM
HIeanbHell H KpacHBell Bbliier kpHcTawl ITomo6ueIM obpazom mermaem Tpebyemoe
KOJIHYeCTBO 3aroTOBOK H OCTABJIAEM HX J0 MOJIHOTO BRICBIXAHHsA, HAIPHMep, HAa HOYb.
Ilpommo HekoTOpoe BpeMs, HallH [MNAaKKH IPOCOXJIH H Teleph Mbl MOYKEM
MepexXoOHTh K ¢ cleAyoIl el YacTH oNbITa. B KacTplomio HamHBaeM 2 cTakaHa BoIbI H
BeIchbIaeM 2.5 crakaHa caxapa. Ha He0oJBIIOM OrHe, IOCTOSIHHO IIOMELIHBAs,
npeBpaIiaeM Hally cMech B caxapHbiil cHpomn [lomemnBanne TpebGyeTcsi IPOBOIHT
TIIaTeNlbHO, OO MOJIHOTO pacTBopeHHA caxapa! JoGaBmsgeMm ocraBmueca 2,5 crakaHa
caxapa H TakyKe, 710 IIOJIHOTO PacTBOpeHHs, BapHM cHpoIl. Ilocie sToro, ocraBissem
CHpPOIl HEMHOT'O OCTBITE, Ha 5To moTpebyerca npubOmH3HTEebHO 15-20 MHHYT. OTHM
BpeMeHeM MpPOJI0 DKaeM MPHTOTOBJIEHHE 3aroTOBOK H3 MINMAKeK, OCHOBBI IS Halllero
Oyoymero kpHctanna. HapezaeM Kpya&H OyMari 4yTh OoJbllle ITHAMeTpa HalllHX
CTAKaHOB H MPOThIKAEM ITAJIOYKAMH MOJTyYHBIIHeCs KPYKKH. [ TaBHOe, 4ToObI Oymara
nnoTHo 3adHKcHpoRanack Ha mnakke. Bymara OymeT SARIATbCA NepikarelleM H
KpPBIIKOH IS cTaKaHa.
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OcTeRBINHH, HO elle FOpPAMHA CHPOMN pa3zHBaeM o cTakaHaMm. Ha 3ToM 5Talle B CHpoIl
MO’XKHO [100aBHTh HEMHOTO IIHIII€BOTO KPAacHTeNId, TOrJa KpPHCTall B HTOre
HONy4HTCH NBeTHRIM. OmycKaeM B CTaKaH HaNly 2aroToBKY (MANlOYMKY ¢ KPYKKOM
OyMaru) H ocTaRJsieM B INOKOe J0 CO3ZpeBaHHA KPHCTAUTAa BakHO OpH 5TOM He
KacaThcdA cTeHoK H AHa! Hy, H To ke caMoe NpoJelbIBaéM CO BCEMH OCTaBIIHMHCAH
3aroTOBKaMH.
JIns BeIpanHBaHHs KpHCTAIUTA moTpebyeTcs npHOIH3HTeNb HO Henerl. Kakapli JeHb
KPHCTAIT VBelIHYHRAaeTcsl H MpHoOpeTaeT CRBOKW HHAHPHIYAIBHYI (QopMy.
HekoTophle KpHCTALTBI pacTyT ObICTpee, HEKOTOPbIE MeJJIeHHEE, HO OCHOBHasi Macca
BBI3peR aeT HMeHHO 3a 7 IHeH.
Kak BbIpacTHTE KPHCTAILT H3 COJIH
Ham notpedyrorcs:

YHCTas BOJA;

KacTpIOJLA,

2 CTeKJIIHHBIX OAHKH,

MOBApPeHHasI COJIb;

KpelKas HHTKa.
Harperaem B KacTprojie BOXOY, HMEHHO CHJILHO HarpeBaeM, a He JOBOJHM 10
KHIIeHHA, B KHIIATKe SKCIepHMeHT He moay4HTcs. Ilocne Harpera Bompl MOHEMHOTY
HAUHHAeM HachINaTh B Heé cOJIb, IOCTOSHHO NOMENIHBAs 10 IOJHOTO PacTBOpeHHs
nopuuu cous. ITocrme sToro qoGapnseM emle coJib, HOMEINIHBAEM 0 PAcTBopeHHA. 11
Tak 10 TeX Iop, NOKa COJIb He MepecTaHeT pacTBopAThesA. IlepenHpaeM mosydeHHbIH
HACBINIeHHBIH cONMAHOH pacTBOp B 6AHKY H J1aeM X OpPOIIeHbKO OTCTOSTLCS B TeHeHHH
cyTok. Ha cnexyromuii TeHs Mbl YBHIHM B OaHKe MHOKECTBO MEIKHX KPHCTAUITHKOB
ocesleil cosiH. Bei6HpaeM caMbIif KpacHBBIH H GOJBIIOH H3 HHX, AKKypaTHO JIOCTaeM
H NPHBS3BIEAEM HA HHTKY. THlaTeNbHO HepelHBaeM pacTBop B OyCTYyI GaHKY, clens
3a TeM, 4T0ObI OCEBIIIHE KPHCTAJUTHKH He MONAITH B HOBBIA cOCyZl. 3aTeM KPHCTALT HA
HHTKe ONIycKaeM B OT(HILTPOBAHHBLIA COJIIHOH pacTROP H 3amacaeMcs TepIeHHEeM.
Uepesz 2-3 qus BbI 3aMeTHTe YBeJIHUeHHE KPHCTAILUIA, 5TOT PocT OydeT mpolosnKaThes
KaKkoe-To BpeMdA o0 oKoHYaHHA pocTa. Ilocrne Toro kak Bbl 3aMeTHTe, UTO0 KpHCTAMLI
HepecTas YBeJIHTHB aTbCsl MOYKHO JTHOO 2aKOHYHThL HKCIEPHMEHT €CTH BbI JIOBOJIbHBI
pe3ymbTaToM, JIHO O OPHTOTOBHTE ellle HACBIIEHHOIO COJITHOIO PACTBOpPA, TAkKe Kak
Mbl MpoZesalH 5TO Bblllle, H OMYyCTHTh Tyda Ham KpHcTawl KcTarH, ecnH 4acTo
MEHSITh PACTBOP COJIH, TO POCT KpHCTa/LTa 6yJeT NpoxXoquTh ObicTpee.
OteHb BAYKHO He OXJIAKIATh CHENHAILHO PACTBOP H He B30ANThIBATH €ro, B 5TOM
CIIydae MOJIy4aloTcs KPHCTAUTbl HecoBepiieHHod ¢opmbel Taioke He CTOHT
no0aRIATE HHKAKHe KpPACHTENH, KPHCTA/UT He OKPACHTCS, a SKCIepHMeHT Oyrmer
3aryGiemH.




Ipunoxcerue 5
1. OneiT «dloTyieHHe HCKYCCTREHHOT 0 Mefa»

Hanuparor B mpobuHpky HIH crakaH 10-20 mn crnaboro caxapHoro pactBopa H H0OaBJLIIOT
HECKOJIbKO Kalellh pa3baBiieHHOH cosstHOH KHeloThl Ilociie 3TOoro HarpeBalOT pacTBOp Ha
Kumsmell BogaHod GadHe 10-15 MHHYT, 3areM HeHTpPATH3YIOT KHCIIOTY PacTBOPOM IIHTHEROH
combl 10 MpeKpallleHHs BhIJIeJIeHHS My3bIph KOB YIJIEKHCIOT O raza, JaloT JKHIKOCTH OTCTOSIThCS H
npobylT ee HAa BKyC: OHA INOKAKeTcd MeHee ClanKoH, WeM HCXONHBIH caXapHBIH CHpPOIL
OcTopokHO BBINAPHBAIOT pacTBOp HHBEPTHOro caxapa, NoJy4alT TIycTolH cHponm,
OTJIHYAIOMI HiCA OT Mea OTCYTCTBHeM 3amaxa. EcnH HoGaRHTE K HHREPTHOMY caxapy HeMHOTO
HaTypaJlbHOIO Me[a, TO MOJYyHMHTCSA HCKYCCTBEHHBIH Mell, IpaKTHUECKH He OT/JIHYAIOLIHHCA OT
M4eHHOTO.

2. Keiic 4. «Omnpegenenne caxap a B oB0IAX H fpyKTAD?

I'moxko3a — ocHOBHOH HCTOUHHK 3HEPTrHH B opraHusMe. KamopHi oHa cOep/KHT MeHBIIe,
YeM JKHpPBI, a YyCBaHBaeTca ObicTpee H nOpoaykrHBHee. Jlomsm duzHdeckoro Tpyaa H
CIOPTCMeHAM OCO0eHHO BayKHO 3HATh, B KAaKHX MNPONYKTAX COINEPIKHTCHA IJII0OKO3a, HTOOBI
IULTAHHPORAThL CBOH pallHOH.

Xumuieckada dopmyna rmokosel C6H1206, a apyroe HazBaHHe — BHHOTPaIHBIH caxap.
OTOT MOHOcaxXapH]] ABJIETCS caMbIM PAacHpOCTPaHEHHBIM yrieBonoM. B croGomHoMm BHIE oHa
BCTpedaercs Kak OJIHTocaxapH B TPOCTHHKOBOM H MOJIOMHOM caxape HJIH Kak MoJIHcaXapHI B
KauyecTBe KpaxMarna, [VIHKOTeHa, IeJUTIoNo3bl H NekcIpaHa Yrobbl peryiaHpoRaTk B CBOEM
OpraHH3Me KOJIHYecTBO YIJIEBOIOB, JIOCTaTOYHO 3HaTh, B KAKHX MNPOAYKTAaX COJEPIKHTCA
[JII0K03a

IlepeeiM rmtokozy nomydun A. M. Bytaepor B 1861 roxy: Torma yuéHble y»Ke 3HAIH, B
KAKHX HMEHHO MNpPOIyKTaxX cOHep:KHTCA IMI0K03a, H NpennosaraiH HalHdHe B HeH HeKOTOPBIX
none3HblXx cBoHcTB. Celdyac TrII0K03y TMONMydalT NYyTEM THIAPOJH3a KYKypy3HOro H
kKapTodebHOTO Kpaxmana KHclIoTaMH. B mpHpome ke IMokoza obpasyercs B pesyibTare
JoTOoCHHTe3a B PAa3HBIX YACTAX pacTeHHA B JKHBOM OpraHH3Me OHA IIOJBePraeTcs CJIOXKHBIM
IpeBpalleHHeM, B pe3yJbTaTe KOTOPBIX NOJydaeTcs JHOKCHI yIllepoa H Boa. OTa NpocTeHinas
XHMHYecCKas peakIHA cONpoBOKOaeTcA BbIAeIeHHEM SHEPTrHH, KOTOpasd H [O3BOJIAeT TelaM
IIBHTaThCS.

Bnaromaps ToMmy, 4TO [JIIOKO3a JIeTKO YCBAHBAaeTcA OpPraHH3MOM, €€ HCIONBL3VIOT B
MeHIIHHe B KadecTBe CpPeJICTBA, YKPeIJIoero HMMyHHTeT. I Tl0K03a MOJKeT BXOIHTh B COCTaB
BelllecTB, KOTOPbIE 3aMeHAI0T KPOBb H OKa3bIRalOT YCMOKAHBAalOIee NeHCTR He MPH IIOKe.

Onnako Hanbosee MoONyJSIpHA T[JIIOKO3a B KOHIHTepckoM gernie. Ilpu e ydacTHH
H3[OTOBJIAKT MapMenal, KapaMelhb, IPAHHKH H MHOT 0€ IPYyToe.

B xakHx mpoAyKrax NHTaHHS CcOAepsKHTCs INMI0K03a, BAYKHO 3HATh ellé H MOTOMY, UTO OHA
y4acTByeT B mpoleccax Oposkenus. IIpH 3akBacKe KamycThl, OTYPIOB H MOJIOKA HadHHaeTCS
MOJIOMHOKHCIIoe OpoxkeHHe, KOTOpoe MOXeT HCIOPTHTh MpoXykr. OnHako GposkeHHe ITTOKO3bI
MO3KeT OBITh H MOJIE3HBIM MPOIIECCOM, KAK, HAIPHMep, NPH H3TOTOBJIEHHH ITHB A.

B kakHx mpoAyKTax coepiKHTcA [II0Ko3a

Cpoé mgpyroe HazBaHHe — BHHOTPaHBLIH caxap — III0K03a MOJYIHIIA H3-3a IPOOYKTa, rae
eé GosmIe Becero, — BHHOTrpana. Kpowe toro, eto Gorarel:

— PBHIIHA H YepellHs,
— MATHHA H 3eMIIAHHKA,
— CIHBA;
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— apbys;

— OaHaHbI,

— TBIKBA,

— 0DenoKouaHHAs KamycTa,
— MOPKOBB;

— KapTodern;

— 3epHOBBIEe H 3JIAKOBLIE.
— BCEro [JIFOKO3BI.

JKCHepHMEeHT

XHMHYUecKHe MeTOIbl ONpeJlelieHHs caxapoB: XHMHYeCKHe MeTobl pazHooOpasHbI,
OIIHAKO BCE OHH, KAK H GONBITHHCTRO (JH3HKO-XHMHYECKHX, OCHOBAHEI HA CIIOCOGHOCTH caxapop
OKHCJIATHCA B I11€JI0MHOH cpelie, BOCCTAHABIIHBAS NPH 3TOM pyrHe XHMH4YecKHe Bell[ecTBa C
obpazopaHHeM ATBJOHOBBIX KHcNIOT. KONHYeCTRO BOCCTAHOBJIEHHOIO IIPYIOIO BellecTBa
SKBHBATEHTHO coIep/KaHHIO caxapa B pacTeope. Yallle OpHMeHAIT MeTOObl, OCHOBAHHEIE Ha
OKHCJIEHHH CaxapoB IeJ0YHBIM PacTBOPOM OKHCHOTO COeJJHHEHHS MeJlH ¢ Y1€TOM KOJIHYecTBa
BOCCTaHOBJIEHHOH MeIH.

1.Momomerpudeckuii metor (mo ITlopmso).

1.IIpuroToBneHHe BLITSDKKH. 113 cpenHeit mpoGel nponykra 6epém HaBecKy (pPYKTOB HIH
SITOI], BeJIHYHHA KOTOPOH 3aBHCHT OT IpeiIlojlaraeMoro cojepkaHHs caxapoB B MarepHane 15-
50 r Mme3ru (MarepHana, H2Melb4EHHOrO HA Tépke). HaBecky mepeHOCHM B MepHYK KoNOy Ha
250 muI, cMBIBasi eé JTHCTHIUTHpOBaHHOI Bomoil. O6BEM HaBeCcKH H BOIBl B KoJi0e He JI0JDKeH
npesbonark 130-150 w1, konly BCIpAXHBaeM, 3aTeM oNpelesiieM peakIHI CoOepKHMOro (c
HOMOIIbE HeHTpaILHOH NakMycoBoli OyMarH HJIH YHHBepcalbHOTO HHOHKaTopa). IIpH
HCCJIe[JOBAHHH (JPYKTOB H SATOJ PeakiHs BLITSDKKH OObIMHO ObIBaeT KHCJIOH, MOSTOMY eé
IOBONIHM A0 HeliTpambHo#(ph=7) ocTopoikHbIM mobGaBimeHHeM 15%-To pacTBopa YIJIEKHCIIOTO
HaTpHsA (IOJ KOHTPOJIEM JIAKMyca HJIH YHHBEPCATbHOTO HHIHKAropa), MOCJe 4ero KoJoy
HarpepaeM B TedeHHe 15-20 MHHYT, Ha ropaded BoxAHoH OaHe, 9acTo BCTPAXHBAA A
nepeMernuBanusa cojepskumoro. Konby oxiamiaaeM H K BBITSDKKe JToGaBmsgem 7-15 mn pacTBopa
YKCYCHOKHCJIOTO cBHHIA. B30anTeBaeM H cTaBHM Ha 5-10 MHHYT Ama ocakgeHH:A. IlosBneHHe
OpPO3pPadHOT0 CJI0A JKHIAKOCTH HAaJl 0CAJIKOM CBHJIETeJIbCTBYeT O moJiHoTe ocaxdenus. Komnby
IONHBAEM 10 MeTKH BoJoH, B30amreiBaeM H colep:kuMoe eé (QHIBTpyeM tepez OYMaKHBIH
cKamaTeiil QHIBLTP. B pHmbTpare punsTpar A) ompenenseM cofeprKaHHe caxapos.

2. ®OumbTpar A KHOATHM KHAKOCThI0 @Derumunra. Tak kak skuakocts Pesnunra Gepércs B
H20BITKe, TO 9acTh MeJH OKaJKeTCs HeBOCCTAHOBIIEHHOH H ocTaHeTcA B oKHcHOH dopMme. Urobbl
OINpeJIe]IHTh H30BITOMHOE KOJHYECTBO OKHCHOH MeJlH, B OXJIKIEHHYI0O MOCJe KHISTYeHH:
AHUOKOCTh Jo0aR AeM pacTBop HOIHCTOr O KATHA H CePHOH KHCIIOTHI, MPOHCX OIHT PeaKITHs

2CuS04 + 4KI=Cu2l2+2K2S04+12.

Bornenupi HHcS MOMEKYIAPHBIA Ho OTTHTPORLIBAEM PACTEOPOM THOCY Ib(aTa HATPHA

2Na28203+12=Na28406+2Nal

A onpeneneHHsA KONMHYeCcTBAa IBYXBAlIeHTHOH MeIOH, BOCCTAHOBIEHHOH caxapoM,
OPOBOJIHM KOHTPOJILHBIH ONBIT, B KOTOPOM BMecTO HCClleAyeMoro pacTeopa Oepém
IHCTHIUIHpoBaHHY1 Boay. Ilo pe3ymbTary KOHTPOJIBLHOTO ONbITa OMNpeeisieM KOJIHYecTBO
THOCYIb()aTa HaTPHSA, SKBHBANICHTHOe BeeH MBYXBaTeHTHOH MeIH, ydacTBYmomell B onsite. Ilo
pazHOocTH 00LEMOB pacTBOpa THOCYJIb()aTa HaTpHS, MOMIeIIero HA THTPOBAHHe ioJla, MoCIe
B3aHMOAEHCTBHS ¢ HOOQHIOM KAJIHA cO Bcell ABYXBaJIeHTHOH Meqblo (KOHTPOJBHBIH ONBIT) H TOH,
4YTO OcTalach Mocje B3aHMomAelicTBHA ¢ QuIbTpaToM A, CYyZIHM O KOJIHYeCTBE BOCCTAHOBIIEHHOMH
caxapoM IBYXBaleHTHoOH MenH. J[aHHBIH MeTOXO OT/IH4YaeTcA MPOCTOTOH, BBICOKOH TOYHOCTBIO
onpejieJieHHs] H BO3MOXKHOCTLH OIpeJieNdATh colJep)kaHHe caxapa B JOBOJBHO [IHPOKHX
npenenax.

Xoo pabombi:
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IIporeneHHe aHanH3a: B LOHquCKym Konby BHOCHM MHIeTKOH 3cM’ d:uH.r[praTa A,
nobabnssem nHmeTkoi TodHOo 1 cM” 25%-Horo pacteopa cyibdara MenH H 1 cM’ IIMeI0MHOTO
pacTBopa cerHeTOBOH COJIH, B TedeHHe JBYX MHHYT JOBOIHM CMeCh J0 KHIIeHHS, KHISATHM IIBe
MHHYTBI, OBICTPO OXNaXKIaeM JI0 KOMHATHOH TeMmeparypel, npubabmisem 1 cM® 30%-Horo
Hommma kammsa, 1 e 25% cepHOH KHCIIOTBI H cpa3y Ke THIpyeM. 1%-bIM pacTBOpoM
THOCY/b(paTa HaTpPHA OO0 CBETJIO-KENTOro OKpallHBAaHHA, 3aTeM nobaBmaeM 3-4 kammu 1%
pacTBopa pPacTBOPHMOro KpaxXMana(HHIHKATOP) H MPOJ0JDKaeM THTPOBAHHE JI0 HCYe3HOBeHHS
cHHell okpackH. IIpoRemeHHe KOHTPOJBLHOTO ONBLITA: AHAJOTHYHO MPOBOOHM KOHTPOJLHBIH
ONbIT, B KOTOPOM BMECTO 3CM HCCIIE[[yeMOr0 pacTBOpa OepéM TO e KOIHYECTBO
OHCTHILUTHPOBAHHOMH BoIbl. PazHoCTh MeXOy BeHUYHHAMH, OJIy4eHHbBIMH B KOHTPOJILHOM OIBITE
H NpPH olpefeleHHH caxapa B HccieJyeMOM pacTBope, YMHOJKeHHasi Ha MONPaBKY K THIPY
THOCY/b(haTa HATPHS, MOKA3BIBAET KONHYECTBO BOCCTAHOBIIEHHOH MEIH, BBLIPAKEHHOE B CM°
To4HO 1%-0r0 pacTBOpa THOCY b(para HATPHA (I71 TMI0KO3kI Koaddument 3.3).

OGopynoBaHHe:

— (pyKTHI, ATOMRI,

— IOHCTHWUIHPOBaHHAas BOA,

— 15% pactBop cyibdara NHHKA,

— 4% pacTerop rHApokcHAa HatpHs, — 20% pacTBop congHoH KHcIOTHI, — 10%
PACTBOp THAPOKCHOA HAaTPHA,

— HHIHKATOP MeTHJIeHOBbIH KpacHBIH,

— 25%-HBIH pacTROp CyJb{gara MedH,

— IM[eJ0oYHOH PACTEOp CeTHeTOROH COJIH,

— HOIHI KanHs,

— 25% pacTROp cepHOH KHCIIOTHI,

— 1% pacTBOp THOCY L (paTa HATPHA,

— 1% pacTROp pacTEOpHMOIO KpaxMana,

— MepHas KoJ6a, KOHHIeCcKHe KOJIObI,

— BOPOHKH, ITHIHHIPEI,

— DlOpeTKH, BOIAHAA

— Gana,

— THTPOBAJbHadA ycTaHOBKA, (apdoporast Hanreuxka,

— ¢umTpoBanLHas Oymara.

3. Ilp akTH4eckasn padbora «Izy1enne cBoMCTE Kp AXMAIA»
IMenw: H3YYHTR CBOHCTRA KpaxMana, JoKaszaTbh, UTO XHMH4YECKAad peaklHsd CO CIHPTOBBIM
pacTBopoM Hoja sBJIsIeTcsl KauecTBeHHOH Ha MoJIHcaXxapH —Kpax Mal
Peaktuebl H obopynoraHHe: ¢apdoporasd wuamka; OOPOIIOK KpaxMarna, IUTaTHB Ui
NpoOHPOK, MpoOHpKA; XHMHYECKHH CTakKaH, CTEKSIHHAs [A04Ka, NMHNETKa, CIHPTOBOH
pacTeop Hona, Bofa.
Xo1 paboThI:
1. B npoGHpKY HACBIIETE HEMHOIO MOPOIMKA Kpaxmana IIpHneliTe XoNMoOHOH BOILI H
B20onraiite. UT0 MOXKHO CKa3albh 0 PACTBOPHMOCTH Kpax Masa B Boxe?
2. BrinefiTe B3Bech Kpaxmaia B BoJle B X HMHUYeCKHH cTaKaH ¢ ropstei BoJioi, nepeMelnariTe.
Uro mabmonaere?
3. B npobupxy ¢ 2-3 M1 noJIyieHHOTO BO BTOPOM OMBITE KpaxMalbLHOTO KlelicTepa nodaBbTe
KAaIlJTI0 CITHPTOROT0 pacTBopa iioga. Yro mabmrogaere?
4. TTocne BBINOJHEHHS ONBITOR, 3AM0JIHHTE TAOIHILY:

Neo o/ Yrto pgemann OTeeT Ha BOMNpOC 33a/JaHHA

Beron: B kakoii Boge Habmromaercs Nytiliee pacTBopeHHe KpaxmMasa. [loueMy peakiusa co
CIHPTOBBLIM PacTBOPOM HOIa sSBIIsieTcsA KadecTBeHHOH Ha Kpaxman?
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Ipunosxcenue 6

1. OnpiTel «CRoOHCTEA BoALI. OMHCTKA BOIBD)

Ongrr 1.

Kaxora npozpaidHOCTEL BOJIBI?

- ITogymaiiTe, KAK MOKHO IPOBEPHTH NMPo3padHoCcTh Bo/kl? KakoH M0oKHO MOCTABHTEL ONBIT?
- B crakaH ¢ Bogoii omycTHTe J0KKY. BHHA nH oHa? O KaKoM CBOHCTBe BOMRI 5TO [OBOPHT?
Briron: Boga npospadHa.

OmeIt 2.

Kaxkxoro neeraroma?

-Ha crone y pac JtexkaT pazHOIBeTHBIe MoJIockH Gymard. C HX IOMOIIB 0 MBI OIpeeTHM
e eT Boapl IIpHnoxiaiTe H cpaBHHTE [BET BOJbI H [BeT KOKI0H MOJIOCKH.

- MoxkHO NH cKa3zath, uTo Boma cHHsA? Cepan? 3enenan? Kenraa? Kpacuaa? Benaa? (Her.
IlpeT BOIBI HEe COBOIATTAET HH C OJHOI H3 MOJIOCOK. )

- Kak pHOHTe, Bolla He OKpallleHa HH B OHH H3 5THX LBeToB. Kakos :ke [BeT Boabl?
Beiroa: Bona GecuperHa.

OngiT 3.

Kaxop zanax poan1?

- Korga maMma nedeT MHpOTH, aleTHTHBIH 3alaxX ThI IOIYBCTRYeEIIL 3a JREPAMH KBapTHPLI.
ToHkHH apoMaT H3AOT OYXH, IIBETHL

- A vyem maxHert uHcTaA roaa? Ilouroxalite ee H c/ienaliTe BLIBOSI.

BrIBOI: BOJIA He HMeeT 3allaxa.

Omnsrr 4.

Bona - pacTBOpHTeJIb.

- HachInbTe B OZIHH cTakaH ¢ BOJIOH COJIH HIIH caXapa, a B OPYyToH - cTONbKO »Ke [JIHHBI HITH
H3MeJbYeHHoro Mena. [lomenrafite Bomy.

- Yro Moo 3aMeTHTE? O YeM roBOopHT 5TOT ombIT? (BoXa pacTBoOpHNIA KPHCTAILTEI COJIH H
caxapa, a 4acTh MeJia H [JIHHBI OCeJla Ha JIHO).

Brirog: Bona - pacTBOPHTENb, HO He BCe BellleCTBAB HeH pacTBOpAIOTCA.

- IToxymaiite, re B OBITY, B KH3HH, YeJIOBEK HCIOBL3YET 3TO CBOHCTBO BOIBI?

Ilenaror roToBHT TPH pacTBopa: MepBbIH cTakaH - MeOHBLIH KyNnopoc, BTOPoH - MapTaHIOBKa,
TpPeTHH - HAIIHTOK B MOpPOILIKe.

- Boyia pacTropHia Bce KPHCTAUIBI, H MBI ITOJIYYHIIH BelllecTB a, Hy KHBIe YeJI0B eKy ULl
ONPBLICKHB AHHSA KYCTOB OT BpeduTeneil (pacTBop MeJHOro Kynopoca), A Je2HHQeKIHH paH
(pacTBOp MapraHI[OBKH) H IS YIOTPeOIeHHSA B MHINY (HATHTOK).

OmneIT 5.

MozkHO JH OYHCTHTE MYTHYI0 MEJIOBYEO BOJY HJIH BOIY ¢ MPHMECAMH NeCcKA H [JIHHBI?

- IIpuroToBbTe cTakaH ¢ MyTHOH BOJIOH, YHCTRIH CTakaH, BOPOHKY, CTEKITHAYIO MATOYKY H
pumTp.

- QUIBTP - 5T0 NpHcnocobIeHHe s OYHCTKH Boapl. Hamt GHIBLTp clienaH H3 clielHAILHOH
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6yMard. Bo3bMHTe H3 N0TKa GYMAaKHBIA KPYT, CITOJKHTE ero MOIONIAM H ellle pa3 MoHIoJIaM.

- Kakast 5To 1acTh kpyra? (3To deTBepTas 1acTh.)

- CKoMbKo Takux dacTell B kpyre? (B Kpyre HgeThIpe HacTH. )

- OTnenHTe TPH YacTH B OJHY CTOPOHY, a OJIHY YacTh - B JIpyIyio. BcTaBbTe B BOPOHKY.

- ITo cTexknTAHHOM DaToYKe BIHBATE B BOPOHKY MyTHYI Bofy. Habmiomaiite 3a Bogoi,
KoTopasd BhITeKaeT H3 BopoHKH. IIpoBepbTe ee Ha npospaiHocTh. HepacTBopeHHbIe BelllecTRA
octanuck Ha QuIbTpe. Takas o4HCTKA BOJBI HazbBaeTcsd puibTpoRanHeM. B ObITy mts
OYHCTKH NPHMeHATcA Gollee coBeplIeHHbIe (HILTPLL, MeM Hall.

BeIBoA: HEPACTR OPHBIIIHECS BEIECTBA OCTAIOTCA Ha (HIBLTPE, aBOJa NPOXOIHT HMepes Hero.

OmnsIT 6.

Yto npoHCXOAHT € BOJAOH IPH HArPeBAHHH H OXJIAKICHHH?

- Konby ¢ Tpy6Koii, 3an0HeHHYIO NOJKpallleHHOH BOI01, OMYCTHM B TOPSMYI0 Boay. Mal
VBHIIHM, 4T0 BOJAB TpyOke MOTHHMAETCA.

- ITouemy?

- Ty ke konly moCTaBHM B Tapesiky co JbJoM (cHeroMm). Boma B TpyO ke omyckaeTcs.

- Kak Bb1 570 06BsACHHTE?

Briroj: Boja npH HarpeRaHHH pacliHpsAeTcs, IPH OXJIAKIeHHH - CKHMAaeTCs.

OngIT 7.

- Yro mpoH30iiaeT ¢ BOHoii, eclH ee BBLIHTL H3 nocyapl? (OHa pacTekaeTcs B pasHble
CTOPOHBL)

- Yro mpoH3z0iaeT ¢ BOOOH, ec/IH HAKIIOHHTE NoBepXHocTh? (Boza cTekaeT moJ yKIOH.)

- MoskHo NH BOJIy H2 0JITHOI O CTAaKaHa Iepe/HTE B Apyroi?

- Bo Bcex 3THX cly4dasax NpOSABIsIETCA OJJHO H TO »Ke CROHCTBO BojibL Kakoe?

Briroa: pona TedeT (CBOHCTBO - TeKyHdecTh).

- IIMeHHO 3THM CBOHCTROM MBI IOJIb3Y €MCH, KOTZla YMbIBaeMcs, MheM Hak.

Jl71d YenoB eka o4eHb BAXKHO 3HATEL CBOHCTRBA BOIBI, TAK KAk B CBOEH NeATeIbHOCTH OH TeCHO
CONPHKACAETCS CO BCeM JKHBBIM Ha Halllell IIaHeTe, Ubs KH3Hb HeBO3MOkHA Oez BonbL Boma
- OJIHO H3 [MIABHBIX GorarcT® Ha 3eme. TpyOHO OpeIcTaBHTb, MTO cTamno Obl ¢ Hamred
IUTaHeToH, ecyiH ObI Hcvesna mpecHas Boa. A Takas yrpoza cymectByeT. OT 3arps3HeHHs
BOJBI cTpaJaeT BCe JKHBOE, B TOM HCIIe YelloBeK. I1o3ToMy BoJy - Halle INIaBHOe Gorarcieo
- Hazo Gepevs!

2. Keiic 5. «Bona :kHBafg H ... 7»

B cpapHHTeLHOM HcclleJoBaHHH «[IpHTOTOBJIeHHe IHINH B MHKPOBOJHOBOH MeYH»,
onyonakoeaHHOM B 1992 roxgy B CIITA, ropopuTca: «C MeOHITHHCKOH TOUKH 3peHHS, CIHTAeTCs,
YTO BBeJIEHHE B YeJIOBeYeCKHH OpraHH3M MOJIEKYJI, OB EePITIHXCSA BO3/IeHCTBHI0 MHKpPOB OJIH,
HMeeT ropazno GorNbllle MIAHCOB NPHYHHHTE Bpel, YeM moib2y. [IHIAa H3 MHKpPOBOIHOBOH IeuH
COIEpP’KHT MHKPOBOJIHOBYI0 3HEpPrHIO B MOJIEKyJIaX, KOTOpas He HPHCYTCTBYeT B IHINEBBIX
NpoAyKTaxX, NPHIOTORIEHHBIX TPagHIHOHHBLIM IyTéM». CBU-poNHBI, HCKYCCTBEHHO CO3IaHHBIE
B MHKpPOBOJHOBOH IedH Ha OCHOBe IEePEeMEHHOr0o TOKAa, NPOH3BOIAT OKOJI0O MHJUTHapAa
H3MeHeHHH IMOJBIPHOCTH B KAKI0H MoJeKkyne 2a ceKyHay. JedopMaiusa Molekys B 5TOM ciydae
HeH30exxHa HayuHble 2aKTI0MeHHs MOKA3bIBAIOT, MTO NPHIOTOBJIEHHEe MHIMH B MHKPOBOJIHOBOH
HedH H3MeHsleT MHTATeJlbHbIH COCTAR BellleCTB B NHINe. JT0 HcclleJoBaHHe ObLIO HPOBeIeHo
BMecTe ¢ mokrtopoMm Bepmapmom X. Brnamom nz Illeefimapckoro demepalbHOr0 HHCTHTYTA
TeXHONOrHi H THCTHTYTA GHOXHMHH.

IIpopamueark ceMeHa ThIKBBI (kaGavukoR) B BOIe, HarpeToH TPAaTHIIHOHHBIM IyTéM (c
HOMOMIb IO 3JIEKTPHYECTBA HIIH raza), B MHKPOBOJIHOBOH Me4H H 00bMHOH HEKHISTMEHOH BOJIe.
Jma sToro Mbl IpelaraeM HOPOBecTH cOOCTBeHHOe HayuYHOe HCCIIeOBAHHEe MO0 JaHHOMY
Bompocy. Me1 monpobyem npopacTHTh ceMeHa B 00brMHOM BoZe H BoJe, KOTOpasi pa3orpesaiach
B MHKPOBOJIHOBKe. 3aMaviHBaHHEe CeMSIH B BOJle CIIOCOOCTBYeT NpopacTaHHI0 CEMEHH IO JIBYM
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napamerpaM: pasMardyaeT o0oJodMKy, a TakkKe pacTBOpsiel XHMHYeCKHe COeIHHeHHS,
INPHCYTCTBYIOIIHE B Hell, UYTO ycKopsieT npopacTaHHe. [loBnHsieT JH KadecTBO BOIbLI HA POCT H
pazeHTHe pacTeHHA? MokHO HAHTH NONTBepileHHe, YTO BOJa H2? MHKPOBONHOBKH Golnee
BpeHasd, 4eM 00bITHasA Boa?
Iran Nel. IlonroTtoBka ceMsH
1. Otcunraii 30 ceMsIH, MOKHO IyTh 0 0JIbIlle — C pacd&éToM Ha «Opak».
2. OcMOTpH ceMeHa, HAa HHX He JIOJDKHO ObITE IOBpeXKIeH i

Sran Nv2. 3amaunpaHHe ceMsH 1. Bo3pMH 3 €MKOCTH U1 3aMadHBAHHS ceMSH (3To
MOTYT OBITh CHlEIHAb Hble IO KH IS NP OpalllHBAHHS HIIH JKe J1100ble 6 aHOUKH H TAPEJI0YKH)

2 ITonmuma éMKOCTH: «a», «b», «c».

3 Ha oo kaskmol éMKOCTH IOJIOMH B ATy 71 VIEPKHBAHHA BJIATH (1 TOT 0 4T00BI
o0ecHeyHTh ceMeHaM HY KHBIH YPOBEHb BJIATH, MOJKHO BBUIOJKHTE HX B EMKOCTH Ha HeCKOJIbKO
CJI0€B BJIUKHOH Barkl HJTH MapliH — oOHa OyIeT MocCTeNeHHO OTIABAThH BJIArY, MOCTOSHHO
CMatHBAs CeMeHa).

4. Bo3pMH TpH BHAa BOAbI KOMHATHOH TeMHeparypbl: BoOHy, HOBEOEHHYI 0
KHIeHHd B MHKDPOBOJIHOBKE, BOIY, JOBeJ€HHYH 10 KHIeHHA TPAaJHIHOHHBIM HYTEM,
HeKHILTIEHYIO0 Boy (H3HAYANLHO BONA JOJDKHA OBITH B2ATA H? OHOIO HCTOYHHKA, HAPHMeED, H3
KpaHa).

S Haneit B &MKocTh «a» BOJYy H3 MHKPOBOJIHOBKH, B EéMKocTe «b» — Boay,
BCKHIITYEHHY IO TPAOHIHOHHBLIM MYTEM, B éMKOCTh «€C» — HEeKHILTIEHYIO BOXY (BOIBI B éMKOCTH
JIOJDKHO OBITH JOCTATOYHO, 9T00BI ceMeHa OBUIH MNOJHOCTHIO MOTPY/KEHBI B BOJTY).

6. Bona momkua ObITh Beerza oXJadKIeHa 710 KOMHATHOH Temmeparypel oT 18 o
Z25%2;

a ITomectn mo 10 cemsiH B €MKOCTh ¢ pazHOH Bomoli (BOXAY 17 3aMadHBaHHS He
JKane: B nepeble 24 gaca ceMeHa eé OyIyT aKTHBHO BIHTLIBATE).

8. Pacmono:ku Bce €MKOCTH ¢ ceMeHAMH B OITHOM CBeTJIOM MecTe IPH KOMHATHOH
TeMIeparype.

Sran N3, HaGmogenune Tele mnpeacToHT chenaTh [OBe CcepHH HaOnIoOeHHH H
saHKcHpOBATh JaHHbIe 00eHX cepHil. OIHHM H3 YCIIOBHH KadecTBa HAyYHOIrO 3KCIepHMeHTa
ARTIAETCA NOBTOPAEMOCTE ero pe3ybTaToB.

i KorgaBoza B éMKocTAX OyIeT MoAckIXarh, Moylell eé Mo mpaBHIaM MyHKTOR 4-6
OpH 2aMaIHBAHHH, HO Tak, 4To0bI ceMeHa YyTh-UyTh OCTABAIHCH He 3AKPBITBIMH BOOOH
(BHHMaTenbHO cliedH, 9To0bI KaykKIbli BHI BOIbI J00aBISUICA B COOTBETCTBYIOMIYIO EMKOCTD,
EMKOCTH OCTAaBATHCH HA CBeTY B OJHHAKOBBIX YCJIOBHAX, a TeMIepaTypa BoIel Bcerna ObLia B
npenenax ot 18 go 25°C).

2 3anonuu TabnHIy, KOTOpas MOMOKET YBHIETh 3aKOHOMEPHOCTH POCTA CeMsH B
3aBHCHMOCTH OT Ka4ecTBa B OJIbL
3 IToctpoii rpadHK, MOKAZBIBAOMIHI 2ABHCHMOCTE CKOPOCTH NPOPOCTA CEMAH OT

KadecTBa BoJibL Ilo ocH aBcmHce — JeHb, 10 OCH OPJHHAT — KOJIHYECTBO MPOPOCIIHX CeMSH
IIA KaoKOoH éMKOCTH.

4. ITocTpoii rpadHK, NOKA3LIBAIONIHA 3aBHCHMOCTb POCTa CeMAH OT KadecTBa BOIBL
ITo ocu abcuHce — MeHb, IO OCH OPJIHHAT — cpegHHH pazMep OPOPOCTKOB B KAXKOOH EMKOCTH.

5 JanoJHH JaHHBIE, KOTOpbIe MOMOTYT MPOJIEMOHCTPHPOBATh KAaMecTBO H CKOPOCTh
(poTocHHTE3a B 3aBHCHMOCTH OT KavecTBa BOIBLI

6. ITocTpoit rpadHK, NOOKA3BIBAKIIHH KAaYeCTBO H CKOPOCTh (POTOCHHTE3a B
3aBHCHMOCTH OT KadecTBa BoAbl Ilo ocH abcuHcc — JIeHb, MO OCH OPIHHAT — KOJHYECTBO
OeNnbDr, SKENTRIL, 3eIEHLIX CEMAH I/ KAXTol éMKOCTH.
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ki IlorTOpH 5SKCHepHMEHT BTOPOH pa3 Mociie OKOHYAHHS IepBOH CepHH C Ieblo
MpoBepPKH MPaRHILHOCTH NAHHBIX, NMOJy4YeHHLIX B XoHde €€ HpoRedeHHA B HOeane HOIDKHBI
MOJIyYHTELCS Te JKe caMble JaHHbIe.

Sran Ned. IHudopmanuoHseli nmoHck 1. HafinH B HHTepHeTe cTarbH, MarepHAlbI
o0cy:K1eHHil, BH/IeOMATEePHANbI CXO0MKeH 3SKCHepHMeHTAThHOH mpobieMaTHKH. 3aHHMAICH JIH
KTo-T0 momoOHbIMH Hcclemopanusamu? Kakue pesyibTarel mofyduna?2. 3amuiiH MoJe3Hble
KTIoYeBble ¢I0Ba (KOoMOHHAIHH KITIOYEeBbIX CIIOR), KOTOpble NpHBeNH K 5(eKTHRHOMY IOHCKY
HH(OPMAITHH 10 TaHHOI TeMaT HKe.

3. Vkaynau Ha3paHHA caHTOB, H30aHHH, KOTopble OKazamHck HaHOosee MOme2HBIMH,
JI0CTOR ePHBIMH, KauecTB eHHbIMH C TOMKH 3peHHs KOHTeHTa (HanpHMep, ¢ OTCYTCTBHEM PeKIAMBI
HITH cafThl, cOZepIKalllHe pe3y hbTaTkl KaiecTBeHHBIX HAYIHBIX HCCIIOB AHHI).

Iran NeS. Bemosel 1. Vaanocsk JH NOMy4HTE IPHMEpPHO OJHHAKOBLIE JJaHHBIE B MEPBOH
HBO BTOPOH CepHH SKCIepHMEHTOB?

2 IT3MeHAOTCS JIH CKOPOCTh H Ka4ecTBO NPOPACTAHHA CeMSAH B 3aBHCHMOCTH OT
cnocoba Harpepa HCMONb3YeMOH Bomk1?
3 Kakum obpazoM MokHO OOBACHHTL HabIIogaeMble CXOICTBA HIIH Pa3IHYHA B

CKOPOCTH H KavecTBe NPOpPACTaHHS CEMSH B 3aBHCHMOCTH OT cnoco0a HarpeBa HCHOJIb3yeMOH
BOIbI?
ObopygoRaHHe H PeAKTHEBI:
— CeMeHa THIKBBI (KabauKoB, OTYpPIOB );
— MHKpOB 01HOB as Nevb;
— BoponarpepaTenbHbIH npudop (3MeKTpHYIeCKHIT HIH ra30BbIi ),
— Bopa— 1 mutp;
— TepMmomeTp IUIs1 BoIbI, TEPMOMETP 1A MOMeUTeHHH;
— Tpu HernybokHe EMKOCTH TS 3aMas HBAHHS CEMSIH,
— Bara (unu apyrofi rupoHIBHBIH MaTepHan),
— JIuHelKa,
— Hapbik mocTpoeHus rpaduka H yMeHHe aHATHZHPOBATh IpadHK.

3. IIp akTu4eckan padora «CRoMCTEA YKCYCHOH KHUIOTBD)
[Texs paboThI: HCClEIOBATH XHMHYIECKHE CBOHCTBA YKCYCHOH KHCIIOTBL
OGopynopaHHe H PeakTHRBLI: VKCYCHAs KHCIIOTA, THOPOKCHI HATPHS, METHIIOBBIH OpAHKeBBIH,
denondTanenn, marHuii, kapOoHaT HaTpHs, NPOOHPKH, CHHPTOBKA, COHYKH, Jepiarelb UL
mpobHpOK.
Xox paboTsI:
Ongir 1. JleficTBHe YKCYyCHOH KHCJIOTHI HA HHHKAT OPBL
K pactropy yKcycHOH KHCIOTBI Jo0aR HITH PAcTBOp MeTHIOBOIO opaH:keroro. Kak H3MeHHNach
okpacka pacteopa? O HeM 3To CBHeTelhCTBYeT?
OneiT 2. BranMopelicTRHe YVKCYCHOH KHCJIOTHI C OCHOBAHHAMH.
K pacTROpy rHApOKCHIIA HATPHA, OKpalleHHoro deHondTanenHoM, 100aBHIIH PacTBOP YKCYCHOH
KHCJ0TBI o obecnBeduHp anHsa peHondranenHa. O ueM CBHACTENLCTBYIOT Pe2yibTaTkl ONBITA?
OmneiT 3. BranMomecTREHEe YKCYCHOH KHCIIOTEI ¢ MeTa/UTaMH.
B npobupKy ¢ pacTBOpOM YKCYCHOH KHCIOThI MOMECTHJIH ONHJIKH Maruus. Yro nabmonaercsa?
Kaxkoii ras Beigensgerca?
OnsiT 4. BzanMojieficTBHEe YKCYCHOH KHCJIOTBI C COJISIMH.
JoGapHiH KapGoHAaT HaTpHA B NPOOHPKY ¢ pacTBOPOM YKCYcHOH KHcmoTel. Kakoi raz
BbIZETIAETCA?
Brieoanl: VKcycHas KHCIIOTA OKpAallHBAeT HHOHKATOpPBl, pearHpyeT ¢ OCHOBAHHAMH,
MeTaTaMH, COJIIMH.

4. OnpiTel «CROCTEA IHTEL €BOH CONBD}
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YeTpaHBaeM H3Bep:KeHHe ByJIKaHa

BzaumMoneficTeHe cofbl C YKCYCOM HazbIBaeTcs peakliHed HeliTpanuzanHH. CyTh €€ cOCTOHT
B TOM, YTO YKCYCHAs KHCJIOTa MPH B3aHMOIEHCTBHH C INeNIo4Ybl0, KAaKOBOH sBIAETCA COMa,
HeHTpaNnH3yIOT [ApYyr Apyra, BbIJessisi YIJIeKHCIbIH ra3. DTy peaklUHI JIOMOXO03SHKH
HCIOMB3YI B KyJNHHAPHH ONA OPHOAHHA NbhONHOCTH Bhinedke. Ho ropazmo sddextHee
NaHHasA XHMHYecKas peaklHsA BhITTIAOHT B ONBITHI Mo HazBaHHeM «II3BepikeHHe ByJIKaHa».

B kauecTr e jKepJia ByJIKaHa MOKHO OPHCIOCOOHTh HeOOJBLIIY 0 MIIACTHKOBY IO OYTHLIKY. s
IOCTOBEPHOCTH MOJKHO CHpATaTk ee BHYTIPb T[OPKH DHecka. Hackimaem B OYyTBLUTOWKY
NHIIEBYI0 COAy H KpacHTesb, HoDaBiisieM mapy JiosKeK Molomiero cpeictBa. Ilocme storo
aKKypaTHo no0aBisieM VKcycHol kHcrmoThl K BocTopry 3pHTeNneH ByJIKaH HadHHAeT
H3Beprarb MbLIIIbHYIO NeHY, CTIOBHO OTHEHHY IO «JIaBy».

HazyeaeM BO3OVINHBIH IAPHK

ITpumepno 1/3 6YTHUIKH 3aIl0JIHAEM BOJIOH, B KOTOPYIO HYKHO JT0OaBHTh TPH YailHbIX JIOXKKH
YKCyca HIH BChINATh CTOJLKO ke JTHMOHHOH KHCIIOTBI H HepeMellaTb. B Bo3OymIHBIH mIap
HacklllaeM 4epe3 BOPoHKY coxy. Hanepaem Ha ropibmuKo OYTBUIKH BO3IVIIHBIH ITApHK H
HOCTeNeHHO MepechImaeM COy H3 IIapHKa B OYTBLIKY.

B pesymbTare mIapHK HauHHAeT HaOyBaTbcA 3a cUeT BbIIeIeHHA YIJIEKHCIIOT 0 Ta3a.

T'oToRHM razHpoBAHHBIH HATHTOK

CHauamna pacTROPHThL B cTaKaHe CBekeH YHCTOH H NPOKHNAIeHHOH BOIbI MOJIOBHHY JIOMKKH
yKcyca, a 3aTeM JOoOABHTEH CTOJILKO 3Ke cofbl. [locse TOro Kak B HallHTKe Hadallach peakIIHs
B3aHMOIeHCTRHA KHCIIOTBI H IIEJIONH, B Hell 006pazyeTcs MeHa H3 MeJIKHX y3bIPhKOB, MOKHO
NHTh HeOOJILITHMH TJIOTKAMH. OTOT HAlHTOK NMPEKPacHO YTOJIIET KKy H H30aBisAeT OT
H37KOTH.

Boe oM «diapaoHOBY 3Mer0»

«®apaoHoBa 3Mes» - 3T0 coOHpaTe/lbHOe Ha’BaHHe XHMHYECKHX PeaklHH, pe3yJhbTaTroMm
KOTOPBIX SRJIAETCA MHOTOKpPATHOE VBelHueHHe o0beMma peakTHRoB. OH Ha3BaH Tak B YecThb
JlereHAbl 0 TOM, Kak mpopok Momceli npeeparhi cBoil ke3n B 3Mero. OnHH H3 cnocoboB
CO3MAaHHA TaKOTo KYTKOBATOTO0 TBOPEHHS, IOXO0XKero Ha YepHOTO YepBsA, - CMeNIHBAHHE
caxapa H coxpl. HabepeM B JieTckoii mecouHHIle HEMHOTO HecKa H BBICYIIIHM ero Ha Oarapee.
3aTeM DpOMHTAeM ero KHIOKOCTBIO IUIA po3:kHra. Bepem 40 rpammor caxapa H 10 rpamMop
IHIIeBOH cobl, MepeMelllHBAeM H BhIChIMaeM B Jamky c meckoM. Ilompxuraem. Ilo mepe
HarpeRaHHsA IecKa ¢ caxapoM H COJOH H3 Hero HauHHAeT PACTH TYJIOBHIE YepHOro 3Mes
IUTHHOH OKoJo mofyMmeTpa. Korma oH ocThIHeT, MOXKHO Iope3aTh «dyZIHIIe» HA JOJMBKH H
yOeaHThCA, 9TO BHYTPH HETO - Iy CTOTA.

Y4HM TaHIeBaTb PHC

Jlo6auM B BOIy TeMHbIH pHC WiH moOyio HHylo kpymy. [loHauamy oHa ocsAfleT Ha JHO.
3ateMm moGaBHM B cTakaH BOJBI JIOJKKY COIBIL, TIIATelbHO pasMelllaeM H HauHeM BIIHBATh B
cTakaH yKcyc. B HTore Kajjioe 3epHBIOIKO pHca NMOKPOETCS MaleHbKHMH [IapHKAMH H
HauHeT «TaHLeRATh» B cTaKkaHe, CIIepBa MOAHHMasACh BBePX, A 3aTeM Oy CKasAch BHH3.

ITocne Toro, Kak 3TOT 3aBOPa’KHBAIONIHA TaHeIl HAYHET 3aTHXaTh, MOKHO JIOOABHTh B BOXY
KpacHTeNb H OnecTkH H3 ONBIH H MoHAONIONAaTh, KAK OHH pachpelesBIIOTCA [0 CTaKaHY,
co3aRasl HIUTIOZHIO TApeHHs B IPOCTPaHCTRe.

TyIIHM OroHB

IIpuMeHeHHeM coObl — HaXe:KHBIH crmocod HOTymHTE HiamA. Harpeem HHIIEBYIO coOy H
MOMeCTHM HaJ HeH ropsiyw coH4kKy. I1 TyT ske yBHOHM, 4TO OHA racHeT, HOTOMY 4TO cOoZa
pazmaraeTcs H BEICB0G0MIACT YITIEKHCIIBIH a2, KOTOPBIH He MO3BOJIHT OTHIO Pa3TopeThcil.
Kcraru, Takofi ke raz BXOIHT B COCTAaP NOXKapHbBIX orHerymiHTened. He 3pa ke
OTHEeTYIIHTeNlb — 3T0 IepRoe, UTO 0OBIMHO HCHOMb3VeTCs AU OpeloTRpalleH s BO3ropaHusI
B MIOMeIIl eHHH HJIH aBTOMOoOHIe.

5. OnpiT «CRoOHCTBA YA



CerogHsi mpennaral0 HNOCMOTpPeTh, KAKHMH XHMHYeCKHMH cRBoHcTBaMH o6nmagaer 4afi, H
npojeNarb HeGoNbIIHE H HECI0KHbIE OTBITHI C YaeM.

Ham monamoOutcsa: oObIuHBIA wafl (y:Ke 3aBapeHHBINH), JKelle3HBIH KyIopoc, IHIIeBas cojia,
JIHMOH HJIH JIHMOHHAS KHCJIOTA.

Ecnu y pac HeT JKele3HOTO KyHopoca, a ecTh MeJHBIH, TO BbI C JIETKOCTBI0 CMOZKeTe IpeBpaTHThb
ero B Kene3HbIH. Bcero NHIIL OoNycTHTe B pacTBOpP MeOHOTO KyNOpoca JKele3HbIH TBO3Ob H
Mook AHTe mapy dacoB. I1 Bce nomy4uTtcs!

Hrak, HanHBaeM Yalll edKy Uad H BHHMATe/lb HO CMOTPHM, KaKOT0 OH L[BeTa H 3allOMHHAeM.
Tenepb roTOBHM pacTBOp 7KeJIe3HOr0 KyIopoca o BceM IMPaBHIaM IPHTOTOBIeHHS PACTROPOB H
KanaeM B 41al napy Kanelk. BHIOHTe, ITO IOJIyIHIOCE?

Yaii cogep:kHT Iy OHILHYIO KHCIIOTY, KOTOpPasi TeMHeEET NPH B3aHMOJEHCTRBHH C COJISIMH JKelleza.
IlosToMy H He peKOMEHOyIOT HCIONL30BaTh B KauecTBe 3aBapHHKA JKeJle3HbIH 4YaHHHK —
MOPTHTCA H BKYC, H BHEIIHHH BH]] Yasl.

Tenepr gapafiTe NOCMOTPHM eIlle OHH OMBIT, HAITIAAHO MOKa3bBAKIIHI XHMHIeCKHe CBOHCTRBA
tqasg. na 5Toro HaM NOHAMOOHTCA HHIIeBadA coma. JoGaBHM B 4af JOKKY IHIIEBOH coObl H
XO0polIeHbKo pazMemnnaeM. Yaii cran TeMHOTO0, TpsizHO-Oyporo mBera: Bce JeJio B TOM, MTO €OJIa
IaeT 1 eJIOMHYI0 cpexy, a 4uail obnagaeT cROHCTEOM TeMHeTh B IITelIoNHOH cpefe.

M nocneguuii, caMbii NpocTOH ONBIT ¢ YaeM. KaabIi, HaBepHOe, XOTh pa3 B JKH3HH MHJ YaH c
mamoHoM. IToMHHTe, Kak MeHseTcs OKpacka 4asd HNpH JoOapieHHH B Hero nuMoHa? Bor
mpojenaiTe 5TOT ONLIT ellle pa3 — H BKyCHO, H MOJIe3HO, H 3a0JIHO H3yUHTe ellle OIHO
XHMHYecKoe CBOHCTBO 4as— a HMeHHO, CHOCOOHOCTB CBeTJeTh B KHCIIOH cpeme. JIMMoH
COMIEPKHT GOJILIIOE KOJHYECTBO ACKOPOHHOBOH KHCJIOTBI, OHA-TO H o0eclUBeYHBAeT 2aBapKy.
Ecnu vy Bac HeT moX pyKoH NHMOHA, MOXKeTeé BOCHOJL30BAThCA CYXOH NHITeBOH NMHMOHHOH
KHCIT0TOH — 3(dekt Oymer TOT ke, Mpapaa BKycC, YBbI, HE OYeHb.

6. OnbIThI «CROMHCTEA MBLTIA?
1. Bpulo cMemaHo MbLJIO C HAIIATBIPHBIM CHHPTOM H Jo0aBlleHHeM MOJIOKA, BCIIEJCTBHE Yero
HOJIyMHIIOCh OTJIHYHOE CPelICTBO OT BpenuTeneil nmoc ygobpenue. IIpu o6paboTke pacTeHHH HA
Jlade OJIHOTO H3 YIACTHHKOB MpoekTa ObUTo oTMedeHa rHbesnb Oosbineli yacTH BpeuTemnel (T/Im)
H, OOJHOBPEMEHHO, YIyHIlIeHHe COCTOAHHA pacTeHui (VB elHYeHHe JTHCTOBOH MacchI).
B cembckoM xo3siicTBe KapOoHAT KalblIHS HCHOJL3yeTcs KaK Je3HH(HIHPYIOIlee BellecTBO
OPOTHE pPA3NMHYHBIX TIPHOKORBIX 3aboneBaHHH pacTeHHH, a Takke Kak yxoGpenme. OH
GIaroTBOPHO BIIHSAeT Ha IOYBY, Pe3K0 YMeHbIIasd ee KHCIIOTHOCTh, TAK KaK caM SBJLIeTCS
menotusto. [Toura craHoBHTCS Gollee MIIOOOPOIHOI.
2. Korzma cMemmrany MeIHbIH KyIOPOC ¢ MePeKHCh 0 BOAOPOIA, HAINATHIPHBIM CITHPTOM H MBLIOM,
BBIJIEJTHIIACH KaKasA-TO [HeHa MOX 03Kasd Ha 3Melo (pOH30M1J1a X HMHYECKasl PeaKIHs ¢ BhIJeJIeHHeM
Tella H UBeTHOH MeHbI).
3.Korpga mojyep:kanH MbLUIO HaJ 3a3d0OKEHHOH CMHYKOH H 2aKHTATKOH, OHO Hadalo TasTh. Bl
cIeNaH BBIBOJ - MBLIO OT3BIBAETCA HA BO3NeHCTBHE Telllla OTO HABOOHT HA MBIC/L: A MOMKHO JIH
PacTOMHTh MbLIIO, YTOOBI MIPHIIATh eMy ApYTyio dopmy?
MbLT0 H3BECTHO elé ¢ ApeR HeHINHX BpeMeH H COCTOHT H2 JKHpPA H 30l (HIH coabl);
Meuto Hecheno0OHO, TAaK KaK COJEP’KHT JOBOJLHO OOINbIOe KOJHYECTBO eJKOH MLIelIovuH
(kapbomar HaTpHA),
Me11o MOZKeT GBLUTL HCIONB30BAHO B PA3HYHBIX cepax Ham el ¥H3HH, HAMHHAA 0T GaHATLHOTO
fasroBCcTRA H 3aKaHYHBAS HSKCIEPHMEHTAILHOH H arpOTeEXHHYeCKOH JesTe/lbHOCTh 10.
MebLT0 MOMKHO H3[OTOBHTB CAMOCTOSTENBLHO B JOMAINHHX VCIIOBHAX, HO MO NPHCMOTPOM
B3P OCJIBIX.

7. OneIT «d12roTORIEHHE TYXORY
» HapezaeM ToHeHbKHe IOJOCKH OyMard, IMHHOH NpHMepHO 9-11 caHTHMeTpOB.
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e Hamocum Ha Kaknaplii JHcTodeK 1 Kammo 5dupHoro macia. Uro6bl TOYHO MOMHHTE,
KakoH apoMaT HaM NOHpaBHJICH OoJibllie Bcero, MOJMNHCHIBAEM MPOCTHIM KapaHIIaIlioM
KakIbIH JTHCTHK OyMaru.
MzroraBnuBaem apoMar AyXoB. s 5TOTO MBI B35JIH:
no 5 kanems >QHpHOro Macna HepBoH HOTBI: NaBaHMa, Gepramor
mo 10 kanemb >HPHBIX Mace] BTOPOH HOTHL: mandef, HIAHT-HIaHT
20 kamesb 5HPHBLIX Maces TpeThell HOThI: MHHAAILHOTO Maciia
JoGapmsieM ocHOBY K SHpPHBIM MaciaM. B KauecTBe OCHOBBI JUIA JKHIKHX IYXOB MBI
B3SUTH CIIHPT, pa30baBiieHHBIH JHCTHIUIHpOBAaHHOH Bojoii. OcHoBa cocTaBisieT 7 wacTeid
(420 kamness).

o IlepememHBaeM MOJydeHHBIH COCTAR H BLLIIHBAEM JIYXH B TEMHLIA (JIakoH, CTABHM B

TémHoe MecTo. [lonyteHHLIH cocTaR mepeMelnHeaeM lpaz B 2-3 gus.

» TUepez 4 HeJleH OyXH FOTOBBI K YIOTPeOIIeHHIO.
B noMalmHHX YCIOBHAX  NOCTATOMHO IPOCTO HPHIOTOBHTE cobGcTBeHHBIe OyvxH. Ho sTH
apoMarhl OyOyT ropasmo mpolre, 1eM MDOKYIHbIE TYXH 3HAMeHHTLIX (JHPM-IIPOH3R OHTeNei.

W 2 = @

8. OnbIT «HeoObr HEle CROHCTRA TAKHX 00BITHBIX 1e/IEHKH H Hoga»
Jns ombiTa BaM nmoHAmOOHTCS: cTaKaH, BOOa, 3eJleHKA, NMepeKHCh BOJIOPOJIa, CPENCTBO JJIA
OYMHCTKH TPYO.
JloGaBsieM B cTakaH c BOJIOH HeMHOTO 3eJleHKH 4ToObI BOJa OKpacHJack. 3areM mobaBisiem
HeMHOI0 IepeKHCH, HP KOoHIle He0olbIlloe KONHYeCcTBO CpelcTRa JUIA OHYHCTKH Tpyo0.
Habnrommaem 2a peakiueii. PacTBop 3eneHkH o0ecrpeThiucsa. B cocTaR 3eleHKH BXOOHT
KpacHTellb — OpHIUTHAHTOBLIA 2eNeHbIH, KOTOPBIA B MeTovHOH cpene (cpelcTBO 1A OMHCTKH
Tpy0) B OPHCYTCTBHH NepeKHCH 00eclBeTHBAETCA.
Kcrarn, Gmaronapsi 3ToMy ONBITY, MOKHO yOparh mHsTHa 3eNEHKH ¢ ofdexpl. CHadamna
KallHHTe Ha IATHO MepeKHChIO BOOopoa, a MOTOM BaTHOH Malo4KoH, CMOYEeHHOH B pacTBope
aMMHaKa, IocTeneHHo yOepuTte ero. PacTRop MIesloUMH TYT He HOJIXOIHT, MOXKET HOBPEIHTh
OIlezk1y, a4 BOT pacTBOp aMMHaKa BIosHe ceGe oGrmanaeT mlenodHoH cpeJoH H IMOMOMKET B
STOM JeJe.
CrenyoliHil ombIT — Kak obecrBeTHTh Hox OH MPHTOOHTCA, KOITIAa BAM HY’KHO OTCTHpaTh HOX
OT OJIeIbIL, €CJIH BbI BIIPYT HCIAMKATHCh. Hy H PyKH T0)Ke MOKHO OTMBITh STHM JKe crmocobom.
Jns 5Toro BaM MoHANOGHTCA THOCY (AT HATPHS — JeKapcTRO B aMITyJ1ax, KOTOpble MPONAKTCA
B anTeke Oez penenta H cToAT Hemoporo. MoskHO Jaske KyHIHTh HOIUTYYHO, €CJTH BAIIH aNTeKH
NO3BOJIIOT Tak JdeNarb. Ha HcOadKaHHYIO OJed(Iy KalaeTe HEMHOT0 THOCYJb(dara — H
KOPHMHEROe NATHO Hoa MIHOBeHHO HcuezaeT. MokHO HaHeCTH THOCY/IL(AT HA BATHBIH TAMIIOH
H MPOTEPeTh HM PYKH — JIJI PYK He OyJeT HHKaKoro Bpena.
Emre mapa ombLIToB He cBA3aHA HelOCPedCTBEHHO ¢ CAMHM HOIIOM, HO C €[0 COeTHHEHHAMH.
Mos#HO ¢ NOMOILI HeCNOKHBIX XHMHYECKHX peaklHH omnpedelHTs HalHiHe Ioma B
HOOHpPOBAHHOH COJIH.
Taroke MOXKHO cellaTh KpPacHBBIH, SIPKHH OIBIT C JIIOr0JeM — pacTBOpPOM HOIHCTOTO KalHs B
rmHnepHHe. IIpH HAMHYHH peakTHBOB JenaeTcd OVKBATIBLHO 2a MHHYTY — IPOCTO CMeIIaTh JBA
PACTBOpa H MONYYHTL SAPKOE «COJIHBIIKO»!
I emie onuu oneir — Hox ¢ ackop6uukoi. J[na sToro moHagoOHTCS CIIHPTOBOI pacTBop fofa,
HeMHOI'0 BOJbI, B KOTOPYI0 HYKHO KANHYTh HeCKOJbKO Kamelb Homa, H oObIMHASA anTevHas
ackopOHHOBas KHcIOTA. Pa3aBHia B JI0XKKe JBe TAOJIETKH H BhIChINANA B 0AHKY ¢ KOPHYHEBBIM
pacTBopoM ifoga. OH MpakTHYEeCKH MITHOBEHHO obeclB eTHIICA, HeCMOTPS HAa To, TableTKH ObLIH
paszaBJieHbl He B COBCEM MeJIKHI MOPOIIOK, a abbl KaK H JlaKe He MOJHOCTHIO PACTBOPHIIHCE.
JyMmaro, H OTHOH MITYKH XBAaTHJIO ObL

9. OneIT «CRolicTEA ACITHP HHA»
I3yyeHHe pacTEOPHMOCTH ACIIHPHHA B BOJIE.
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Jna H3ydeHHA CcBOHCTE HcOOJb3yeM KyIUIeHHble B anTeke JleKapcTBeHHbIe IMpenapaThbl,
colepikalllHe AleTHICATIHUHIOBYI  KHCIOTY: «YOmcapHH ynca», <«AcoHpaH — C»,
«ANETHICAIHIHTIOBAA KHCJIOTa». PacTepnn B cTymKe TableTKH Kakmoro H3 JIEKapcTB.
O6o3Ha1HIH TPOOHPKH

Nel - ACIIIPIIH - C

Ne 2 — VIICAPUH VIICA

Ne 3 — ATTETHITATIMIIITIOBASA KICJIOTA

Ilepenecnn B npo6upkH mo 0,1 r kaxkgoro JekapcTea. JobapHiH B Kakayo mpoOHpKY mo 10 mu
BOJbI H OTMETHJIH PACTBOPHMOCTh JIeKapcTE B Boje. HarpenH Ha cOHPTOBKe HpoOHPKH c
BelllecTBAMH.

Bumompt:

IIpoGupka Ne 1 — ACITNPITH — C — xopoluas pacTBOPHMOCTS;

ITpo6Gupka Ne 2 — VIICAPIH VIICA — xopoias pacTB OpHMOCTE;

IIpoGupka Ne 3 — AITETHJIAJTIMITIIIIOBAA KHCJIOTA — nioxas pacTBOPHMOCTE.
AleTHICATTHIIHIORAA KHCIOTA, COINMAcHO (JH2HYecKHM CcBOHCTBAM, MAaTOpPacTBOPHMA B
xoqoyHo#l Bosie. Ho Acnupun - C H Yrncapun YIICA xopolno pacTROpHIHCH yKe B X OJIOAHOH
Bode. AIleTHICATHIHIOBAS KHCITOTa B mnpodHpke No3 mpakTHUeCKH He pAacTROPHIAach B
XO0JIOJTHOH BOJIe H TakKyKe IUI0X0 PAacTBOPHIIACH H ITOC/e HarpeB aHHs.

Ompenenente pH pacTBOpOB, coep KalllHX AlleT HIICATHIHIOBYI0 KHCIOTY.

pH HccrnegyeMbIX pacTBOPOB B Tpex NpPoOHpPKAaX MOPOBEPHIH C HOMOIIBI YHHBepCATbHOMH
HHIHKATOPHOH GyMars, TakyKe MOXHO ¢ IOMOIILI0 HaTuHKa pH.

Bumompt:

IIpoGupka Ne 1 — ACITIPITH - C — pH=5

IIpoGupka Ne 2 — VIICAPIH VIICA - pH=7

IIpo6upka Ne 3 — AITETHJIAJINIIINIIOBASA KHUCJIOTA — pH=3

OmpeneneHHe pacTB OPHMOCTH ACOHPHHA B 5THIOBOM CIHpPTE.

Buecnu B npobupku mo 0,1 r JekapcTBeHHBIX npenaparos H gob6asunn 10 mn stanona. Harpemnu
HA CIHPTOBKe NPOGHPKH C BelllecTB AMH.

Bumompt:

PesymbTarsl skcnepHMeHTa nokaszan, 4to ACIIIIPIIH e npoGupke No3 mydine pacTBopseTca B
3TaHOJIe, YeM B BOJle, HO BhIN@IaeT B ocaZiok B BHAe kKpHcTawioR, ACIIIPHH - C gactHdHO
PAcTBOPHIICA, a YAcTh JIeKapcTRa obpazoBana XOpPOIIO Pa3HYHMBIA OelbIi ocalok, Tak ke
GenbIil ocamok, Mbl HabmwoganH B npobupke Ne 2, raoe naxoguica YIICAPITH VIICA.

B HHCTPpYKUHSX NOpOH3BOOHTeNell acHHpPHHA yKazaHO, YTO HeJONyCTHMO ero MNpHMeHeHHe
COBMECTHO ¢ 5TAHOIIOM, 3TO0 TakKe JOKa3aHO HAIIHMH HCCIeNOBAHHAMH, KOTOpble NOKazasH
H3MeHeHHS CBOHCTB jekapcTB. Crexyer cerlaTh BBIBOJ O HEJONYCTHMOCTH TNpPHMeHeHHs
ACMHPHHA COBMECTHO ¢ AIKOTOJILCOIePKAIHMH JIEKapcTRaMH, a TeM Gosee ¢ AMKOroseM.
I3yveHnHe BJIHAHHS ACOHPHHA HA POCT IJIECHEBBLIX TPHOKOB.

ITomecTHTs Ha 4 cTeksa KycodKH Xieba, 0003HaMHTh KaKOoe cTekso HoMmepamu (Nel, 2, 3, 4
COOTBETCTBEHHO), CMOYHTE cTekmo Nel Bofoil (KoHTpoJLHEIH obpasen), creksno Ne2 - pacTBopoMm
ACIINMPUHA - C, cterno Ne3 — pacteopom VIICAPITHA — VIICA, ctexno Ned — pacTBopoMm
A].[E'I'HJICAJ]I’IHHJIOBOfI KIHCJIOTEL IIpo6nI BEIgepsKald B TEM/IOM MecTe NPH HaJIHYHH
BJIATH, Yy3Ke HYepe3 TPH JIHA Mbl 3aMeTHM ObICTPBIH POCT IIeCHEBBIX IPHOKOB B KOHTPOJBLHOM
obpazne. A TaM, rxae ObLTH HoGaBJIeHBI PacTBOPbI AlleTHIICATHIHIOBOH KHCIIOTHI, IleceHbh He
Hab TI0qaIach.

Bomogpl:

AlleTWICATHIHIIOBAasA KHCJIOTA yKe B He3HAUHTellbHOH KOHLEHTPAllHH MPensTcTBYHT pocTy
IJIeCHeBBIX IPHOKOBR, a TakKe HeKOTOphbIX OakrepHil. IlosToMy OHH B GOJIBIIHX KOJHYECTBAX
IPHMEeHSITCS 111 KOHCEPBHPOBAHHA NPOJYKTOB NHTaHHA. IIpeHMyllecTBOM 5TOro BellecTBa
sIBJIsIeT ¢ HX HH3KaA TOKCHYHOCTL H TO, YTO OHA IOYTH He HMeeT BKyca.
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Ilpunosxcerue 7
1. OneiT «CeKkpeTHBIE Tep HHITIA)
CrenaTs HeBHOHMEIE UepHHIIA CBOHMH PyKaMH pocTo!
HeckosbKo pelenToB HeBHAHMBIX HJIH, KaK HX HO-HAayYHOMY HAa3bIBAIOT, CHMIATHYECKHX
YepHHIL
ITepen mavamoM ONBITOR MOJTOTOBLTE JIHCTHI Deltoii Gymaru, Bce HeoOXOqHMbIe HHTPEIHEHTBI,
KHCTOYKY, BaTHbI€ IATIOYMKH, BaTHBIE JHCKH (HJIH KyCOYKH BaThI), YTIOL.
Yro0bl MOTOM He OTBJIEKAaThCAd OT YOHBHTENLHBIX MpeBpallleHHiH, OPHIOTOBHTE BCe HYKHBIE
XHMHYeCKHe pacTBOpbl 3apaHee. UToObl He 3amyTaThes, KakoH H3 HHX [7le, IOIMHIITHTE
CTAKAHYHKH HIH HOMEThTEe HX HaKTeHKaMH.
Penenr 6. KynopocoBble YepHHIIA
Coenatk odeHb cjadblii, OpakKTHYeCKH OeclBeTHBIH pacTBop MeOHOro Kymopoca IlHcarb
HaZmHCh Ha oObrdHOMH OyMmare. YepHHIIa NposABSTCS, €CJIH MOTOM MOJEPIKaTh JIHCT HaJ MapaMH
HalaTLIPHOTO CHHpTa (HaZg Oy3bIPKOM) HJIH CMa3aTh JIHCT BaToH, CMOYEHHOH B HallaTbIpe
(napmuck 3zeneneer). IlposBrieHHe MNPOHCXOIHT BCJeNCTBHe o0pazoBaHHA aMMHaKaTa MeqH
CHHEe-3elIEH0TO0 IBeTAa.
Penent 7. CTHpaILHBIH IOpOLIOK ¢ OTOEIHBAT EJIEM.
PaseecTH Bomoii HeMHOTO 0TOeNMHBAlOIEr0 CTHPATL HOTO mopomKa. Cienars UM Hanamuck. IToce
BBICBIXaHHA OYVKBBI OyZyT BHOHBI B VILTpadHONETOBOM CBeTe (/1A 3TOT0 Hamo HCIOJb30Barb
cHelHaTbHLIH (pOHApHK, KOTOPBIM, HAPHMEpP, IPOBEPSIOT JeHe)kHble Kymopbl). OHH pealbHO
ceetarca B TemHoTe! JKanko, doTo coenars Hesb3:!
Penenr 8. YepHHia H3 acCOHPHHA
Tabnerky acnmHpHHa PacTBOPHTH B BoXe. Hanmuchk 5THMH “epHHIAMH HOCIIE BBICHIXaHHA
CTAaHOBHTCA HeBHIHMOH. UToOBI NPOSBHTE €€, HAIO CcMAa3aTh JTHCT OyMard BOIJHBIM pPacTBOpPOM
coJIel Keneza.
Peuent 9. Yepuuna u3 kobammta
XnopHcTeiii KobamsT (HIH a30THO-K0OAIBLTOBYH COJIb) MOJKHO HaHTH B BHIE IOPOUIKA B
HeKOTOPBIX Hafopax 4 XHMHYeCKHX OIBITOB. UToOBI cenark H3 Hero “MepHHIA, KOTOpbIe Ha
BpeMs MNPOSABJIAIOTCH, a MOTOM CHOBAa HC4Ye3al0T, HaJ0 pacTROpHTh Ir mopomka B 25 T
IHCTHIUTHpoBaHHOH Bompl Ilocie BBICHIXAHHS, HAOMHCE, cOEIAHHAA 3THMH YepHHIIAMH, ITOYTH
He BHAHA YToObI NpPOSBHTH ee, MOHAMOOHTBCA MOpPOrJIaAHTh Oymary yTiorom. Hanmnmcs
cTaHeT APKO-CHHETO LB eTa, KOTOPLIH MoC/e OCThIBAHHA CHOBA IMo0IeqHeeT.
Penenr 10. YepHuna H3 NopolllKa KPORAHOH COJIH
10 r xenTofi KpoBrAHOH coiH pacTBopAwT B 100 Mma pomel. HaanHce mocjle BEICBIXAHHA
CTAaHOBHTCSA He BHNHA. [IposBHTE ee MoJKHO, cMazap JIHCT pacTeopoM 20 r xjopHoro keneza B 50
MJII B OJTbI.

2. OnsIT «dloTydeHHEe AKBAP elTb HBIX KPACOK»

IMens: OpHTOTOBHTEL aKBApeNbHBIE KPACKH HCNOJBL3YA MOJIyYeHHbIe IPHPOIHbIE KPACHTeJIH.
Hcnons3yeMblil MaTepHAIT: MeJl, MyKa, IPHPOIHbIE KPACHTeJTH (PacTBOPbI AHT OITHAHOR ).

B mpHroToRleHHH akBape/lbHBIX KpacoK MOKHO HCIOJB30BaThk pacTBOpPhl aHToIlHaHOB. Ho ama
TOro 4To0bI KPACKH 3arycTeNlH, Heo0X0IHMBI CBS3YIONIHE BellecTBa MbI HCIOJB30BAIH Mel H
MyKy. Men npHmaeT akBapelaH MATKOCTh H CHOCOGCTBYeT COXpPAHeHHIO KPACKH B MONTYKHIIKOM
COCTOSIHHH B TedeHHe JUIHTebHOro BpeMeHH. Kpacku HeoOX0HMO yapHTh Ha BOJIsAHOI OaHe.
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Jna npHroTOBNIeHHA aKBApeNbHBIX KPAcoK HCIONLZ0BAJIH KPACHTENH TPeX LBETOB: JKeNTBIH
(MOpKOBB), MaTHHOBBIH (K/TIOKBA), KopH4uHeRbli (Kode). B pesyibTaTe mosy<H/IH akBapebHbIE
KPACKH TpeX LBeTOR (3KeNThbIi, KOPHYHEBbIH, MAJTHHOBBIH ). 3aTeM CMeIIATH KOPHYHEBYI KPACKY
C JKeNTOH H MOJYYHIIH CBETJIO-KOPHYHEBYI0 Kpacky. IIpH cMelnHBaHHH MAJHHOBOH KpackH c
JKEJITOH MOJIYHIIH OPAHKEBYIO KPACKY.

3. MBI HEIE ONBITEI

Ongrt 1. I1y3BIpH BOKPYT IpeOMeTOR

B Tapenky HAJHIH MbUILHOTO PacTBOpPa HACTOJBKO, YTOOI JIHO TapeskH ObLTO MOKPHITO CII0EM B
2 — 3 MHUIHMeTpa BBINHHLI, B CEpeqHHY IOCTABHIH MATEHBKYH (HIYPKY, CMOYEHHYI) B
MBUILHOM pPacTBoOpe, H HAKPBLITH BOPOHKOH.

3areMm, MeIJIeHHO HNOJHHMAasA BOPOHKY, OVJIH B ee YV3KyI0 TpyOouky — oOpazoBaiica MbLUILHBI
my3elpk. Korma »5ToT My3eIph OCTHr JOCTAaTOYHBIX pa3MeEpoB, HAKJIOHHIH BOPOHKY,
BBICB 0003K1as H3-10]] Hee My3bIph. OHIrypKa OKazascs CTOsINeH Mo MPo3padHbIM MOTYKPY IIbIM
KOJIMAKOM H2 MBLUTLHOH ILTeHKH.

MbUbHasi IJIEHKA My3bIps JOCTATOMHO MpPOYHA H HJIACTHYHA, 4TOOBI B HEro MOKHO ObLIO
HOMECTHTb HeOOIbIIOH MpeaMeT, NpeaBaAPHTELHO CMOYeHHbIA MbUILHBIM PACTBOPOM

OmnsIt 2. IIy3LIph B IV3bIpE

Hanunu HEMHOTO pacTBopa B MLIOCKYIO TapeJKy.
C moMombi0 BOPOHKH BBIAYJIH OOJBLIIOH MBULHBIA My3eIpb. [losydHmack Hekas monycdepa.
TpyGouky And KOKTEeHNIA HOTPY3HIH B MBUIbHBIH pacTBOp Tak, 4YToOBI TONBKO KOHMHK €e,
ocTaca cyXHM. Beenn Tpy00uKy BHY TP MBUILHOI cdepbl. OCTOporKHO, clens 3a TeM, 4T00BI He
JIOTHYJ GONBIIOH Hy3bIph, Yepe3 ero CTeHKY NPOTOJKHYJIH COJIOMHHKY Ao HeHtpa! MesienHo
IVIIH B cOJIOMHAHKY. IloMy4HNH BTOPOH My3BIPE, 3aKTIOMEHHLIH B IepBoM. OCTOPOKHO BEIHYIIH
COJIOMHHKY, & 3aTeM BREJIH €€ OISITh BO BTOPOH NMy3bIph H BRIIYJIH TpeTHi!

CTeHKH MBUTbHOTO NMY3BIPA JOCTATOYMHO MPONHBI H AMIACTHYHBI, 4MTO0BI CKBO3b HHX MOJKHO OBLTO
MPOBECTH COJIOMHHKY, Npe/IB apHTeJIbHO CMOYeHHYI0 MbLIL>HBIM PACTBOPOM.

Oneir 3. I1y3BIpH Ha HOACTABKe

C moMmompi0 TPyOOYKH BBIAYJIH HeDONBINOH MOy3bIph H OYEHbL OCTOPOYKHO MOMECTHIIH Ha
IpedBapHTeIbHO CMOYeHHBIH MbLUIbHBIM PAcTBOPOM HeOOJBIIOH IOACBENMHHK B BHIE 3MEH.
IIy3e1pk npocTosl 6 MHHYT.

OmneIT 4. Bojga cKB03b OV3IEIPE

Ha H3roToBRNeHHOH CEOHMH pyKaMH IPOBOJIOYHOH paMKe MoJydaeM INEHKY H JheM HUepesz Hee
Bofy. HeBepoaTHo, HO BOJZla B TedeHHe HeCKOJLKHX CeKyHJ] NMPOXOJIHT CKBO3b IUJIEHKY, He
NopEae eé!

4. OnbIT «CEOHCTBA IIKO0JIL HOT 0 MeJIa»

Omnerr 1. B cTakan Hamnaa HemHoro 9% ykcyca (YKCYC — 3TO KHCJI0TA) H MOJIOMKHIIA Ty 1A MeJIOK.
VEeye cHMbHO 3a0ypmHn. 3areM OT MeNla HAYalH OTKATLBATheAd HebonbimHe KycodukH. Men
B3aHMOJIeHCTBYS C KHCJIOTOH pazpylliaeTcs H BhlenseTcs YITIeKHCIIBIH a3, YTo s H YBHIIeNa IpH
OPOBeJIeHHH OTbITA, 3HAYHT OH JeHCTBHTENbLHO COJIEPKHT KApOoHAaT KasbI[HA.

Omneir 2. B kadecTBe oGaBOK B MeJl HCIONBL3YIOT TakKe THIC H KpaxMamn S B3sna 6 MeNKOB H
KallHyJla Ha HHX Mo Kamne Hoxa. Okpacka fioga Ha oJJHOM H3 MeJIKOB H3MeHHIach Ha CHHe —
¢dHomeToRbIfl neeT. Ha ocTambHBIX o0pasmax Mena oKpacka CIHPTOBOIO pacTBopa Hona He
MeHsLIACh.

BeIBoa: 3HAYHT, B pa3’HbIX BHOAX Mesa ecTk pazHble NoOaBKH: B OoOHOM oOpaszle TOYHO
OpHCYTCTBOBAT Kpaxman S ob stoMm y3Hama kanuye ioz. Kpaxman meHsieT HBeT CHHPTOBOTO
pacTeopa Homa Ha CHHe - (puOMET ORI
Oneir 3. Ecia moTporars pykaMH IMKOJBHBIH Mel — OH TRep/ibIH H NiepoxXoBarhlid. Korza Mb1
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OHIIEM HA JTOCKe — OH KPOIIHTCHA, CHINJIETCHA, 3HAYHT, OH XpYNKHA. EciH mpoRecTH MelmoM Ha
PyKe, OH OCTABJIIET CIIE].

Oneir 4. EcimH omycTHTE B BOAY Mel, BONa MyTHeeT, a depe3 HEKOTOpoeé BpeMsA BHOBb
CTAaHOBHTHCA Mpo3padHoi. [IpH 3TOM Mest oceaeT. 3HAYHT, MeJl HE PACTBOPSETCH B BOJIE.

Omneir 5. B3ana 2 tapenodkd. B mepEyio HalHTTa BOXY, BO BTOPYIO - HEMHOIO pacTHTENLHOTO
Macna. B Kaayl MosIoxKHIA 1Mo Kycodky Mena Boxy Men BIHTAn odeHb OBICTpo, Macio —
HoMeJlIeHHee, HO TapeJiouKa TOXKE OKazasack HOYTH CYXOH.
Brieon: Mel XopoIo BIIHTBIBAET BoOOy H JKHP.

5. Ilp akTH4eckas pabora «OnpegeeHHe cpelbl pACTROPA ¢ IOMOLLI0 HHIHKATOP OB
[{enhb: H3YMHTH THIBI CPellbl, HHIHKATOPbI, HX COCOOHOCTh MEHSTH OKPAcKy B 3aBHCHMOCTH OT
PeakiHH cpelbl, HAYMHTLCA ONpee/aTh PeaklHI0 cpelibl PACTBOPOR PAZHBIX 00LEKTOR, YCHIIHTh
3aHHTEPEecCOBAHHOCTh y4alllHXCSA IPH H3VYeHHH XHMHH Kak [IKOJILHOTO MpeaMera,
crnocoGCTRORATE Mpolleccy caMoodpazoBaHH.

ObopyaopaHHe: MTATHE ¢ DpoOHpKaMu, AaT4uk pH, ¢wbTpoBansHaa 6ymara.

PeakTHBBI: JTakMyc, METHJIOBbIH oOpaHiKeBbIH, (peHoON(TATEeHH, PACTBOPbI COJISIHOH KHCIJIOTBI,
VKCYCHOH KHCIIOTBI, THMOHHOH KHCIIOTBI, pacTBOp cOIbl, pAacTBOP MbITIa H MOIOIIEro cpedcTBa
IUTS1 TOCY b1, PACTBOP COKA CBEKJIbI, THAPOKCHA HAaTPHs, XJIOpHAa HaTpHs, dal, Boa.

Xox paboTsI:

B moBcenHeBHOH HM3HH MBI BCTpedaeMcsl C MaccoH JKHIKOCTeH, pa3IHIHOr0 BKyca, 3alaxa,
IBeTa, HO Bce OHH HMelT oNpedelleHHYI0 cpedy: KHCIYI0, OCHOBHYIO, THO 0 HeHTpambHylo. Kak
JKe MOJKHO OTpeNeSIHTh 3Ty cpeldy Oe3z Toro, 4To6nl npoloBaThH PACTBOPLI HA BKYC, Be/lb He BCe
OHH Ge200HIHBI, HeKOTOpPbIe H? HHX ONAcHbI JUIA KH3HH. Kak BBl cCUHTaeTe, KAKORA IeJb HAlIero
ypoxka?

TekylIHH HHCTPYKT aK:

OcTopoxkHo obpamaiTeck ¢ XHMHYIECKHM 000py IoBaHHEM!

A) Ilpu pabote co cTeksioMm (mpobHPKH, KOJOBI, cTaKaHbl, TPYOKH) Bcer/la MOMHHTE, ITO CTEKIO
- OYeHb XPYIKHEH MarepHAN H 4T0 ero JIerko pa3bHThb.

B) IIpu paboTe ¢ pacTeopaMH KHCJIOT H IIeJI04el NMPOSBHTE OCTOPOKHOCTh. ECIIH KHCIIOTA HITH
mesoYs MoNalia HAa KOXKY — He NMAaHHKyHTe, a coobmuTe of 5TOM YUHTeNI0, H HeMeIIeHHO
NpoMOHTe 0OJBITHM KOJHYECTB OM MPOTOYMHOMH BOJIBL

B) 3anpemaerca npoSoBark BellecTBo HaBKYC (T).

I') PaboTy npoBoOuTh TOJBKO HAX CTOJIOM (I1).

JI) UyBCTBHTENbHBIH 3JeMeHT JaTdHka pH — CTeKHHBIH MIAapHK B ero HmKHeldl dactH. On
OYeHb XPYIKHI, I05TOMY He cllefyeT KacaTbcs HM MOOBX TBEPOLIX MOBEePXHOCTEH HIIH POHATE.
JIaTYHK jKesIaT el HO 3aKpeIUIsTh B IITATHBE.

BhInonHeHHe NPAKTHYECKOH paboThl:

Ongir Ne 1 Onpenenute pH pacTeopa NpH DOMOITH HHAHKATOP OB HJIH AardHKa pH.

s ompeneneHHA XapaKkTepa cpelbl Hellob3yeTca pH-mkana.

UncrnenHoe 3HadeHHe Bojopoanoro mokasarernst (pH) B mxkame ot 0 no 14 xapakrepHizyeT
KOHIEeHTPAlHIO KHCJIOTHI HITH LIeTIoYH B pacTBope. 3HaueHHe 0 yKasbBaeT Ha To, MTO pacTBop
npencTaeisieT coboH CHNBHYIO KHCIIOTY, CpelHee 2HaYeHHe 7 COOTBETCTBYeT HeHTpaTbHOMY
pacteopy, pH = 14 HMel0T CHILHBIE OCHOBAHHS, HJIH I[ellodH. B HeHTpankHOM pacTBope HpH
25°C pH = 7. B kucipIx pacteopax pH < 7, H TeM MeHbIe, HeM KHCIIee PACTBOP; B I[eJOYUHBIX
pacteopax pH > 7, u Tem Gosbliie, ueM GoJblne MIETOMHOCTL PACTBOPA.

InankaTopbl MeHSAIOT CBOH 1IBeT B 3aBHCHMOCTH 0T 3Ha4eHHA pH mo-pazHoMy.

C momomrs1o pazIHYHbIX HHAHKATOPOR H AaT4Hka pH onpenennte pH Boawl, pacTBOpOR CONAHOIM
KHCJIOTBL, XJIOPHIA HATPHS H THAPOKCHNIA HATPHA. PesynbTare!l oopMHTe B BHIe TAOIHIBL

1. 3akpenure gariuk pH B nanke mrTarHRa. B mepBwlil cTakaH HajleHTe COJIAHYH KHCIIOTY.
ITorpyzuTe snexkIpon B pacTBop, He MeHee 4deM Ha 3 cM. Korma mnokazanus npubopa
cTa0HIH3HPYIOT CS, 3aNHIIHTe 2HadeHHe pH B TabIHIy pe3y/bTaToB H3MepeHHH.
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2. PaszmenuTe pacTBOpP KHCIOTBI MO TPéM mpoOHpKaM H Ao0aBbTe K HHM mo 1—2 Kammx
HHJIHKaTopa. 3amHinTe HabmoneHH.

3. HaHecHTe CTeKIHHOH NAMOMKOH Kallllo pacTROopa HAa VHHBEPCAILHYH HHIHKATOPHYIO
fymary. 3anHiuTe HabIIr0 e HHSL

4. ITanouky npoTpHTe PHILTPOBAILHOH GyMar ofi.

5. TmarembHo omolocHHTe AaT4yHK pH H3 OpoMBIRATIKH Han CTAKAHYHKOM I CJIHBA.
ITorTOpHTE TOT JKe SKCIMEPHMEHT C APYTHMH pacTBopami (cHadanma — ¢ NaOH, ganee — ¢ NaCl,
HOTOM — C BOJONPOBOOHOH BOLOH).

PesynnTarel H3MepeHHit/Habnonenuit ogopMHuTe B BHIe TaOIHIBL

Hccnemyembrii HCI NaOH NaCl Bomonpo-
pacTeop BOJIHAA BOZIA

3uaenne pH o
IaTIHKY

Ilper makmyca

IMeer
METHJIOBOTO
OPaHKEeBOTo

Iper

denondranenna

Iper
VHHBEpPCATLHOT
0 HHIHKATOpa

Bemon: ecnn pactrop HMmeetr pH = 7 cpeyia HefiTpansHasA, npH pH < 7 cpena kHcnoTHad, npH pH
> 7 cpenalnenodHas.
MeTronHKa H3T OTOBJeHHSI HHIHKATOPOB.
A OpHToTOBJIeHHA HHAHKATOPOB H3 PacTHTENBLHOTO ChIPbA peKOMEeHOyeTcf, HCIONb30Barh
OKpalll eHHbIE PAcTeHHs HJIH HX YacTH. BeIOop pacTHTEIbHOTr0 MAaTepHANA JUIA MPHTOTOBJIEHHS
HHITHKATOpPOR HeorpaHH4eH. CyIIecTRYIOT pazIHYHbIE C10CO0 OB MPHIOTOBIIEHHS HHIHKAT OPOB.
1. IuaukaTop H3 COKA KPACHOKOYAHHOH KAMyCThl MOYKHO MOJIYYHTh CJEOVION[HM obGpazom: 40-
50 rpaMMoBR MeNKO Hape3aHHOH KamycTbl 3ZaMHTE 25 M STHIOBOIO CIHPTA, OCTOPOIKHO
NPOKHIATHTE, OT()HJIL TPOBaTh — HHJIHKAT OpP TOTOB.
2. Ingukartop MOKHO TOTOBHTh He TOJIbKO H3 CBeJKero ChIpbs, HO H H3 cylléHHoro. ToHKo
H3Me/IbYalT KOPHH KOHCKOTO mmaBexa H Oepytr 25 — 30 rpamm, zamuBanT 25% BOIHBIM
pacTBopoMm ammuaka (120 — 150 m). 6 4acoB HACTAHBAIOT.
3. 50r cBexkHX NTOMOR pazMesLUHTE B CTYIKe, 3alHTh 200M7T BPOARl H KHIATHTE B TedeHHe 2-
3MuHyT. 3areM OXNMaKIEHHBIH H OT(HIBTPOBAHHBIH pacTBOpP pa3baBHTL COHPTOM B
COOTHOIIEHHH 2:]1 ¢ HeNblo NpedoXpaHeHHA pacTRopa OT HOPYH. AHATIOTHYHO [OTOBAT BLITKKH
H3 JIeNecTKOB IIB €TOB.
4. MoskHO HCIOIb30BATh CYIIeHbIe ArOObl, MONy4dasd H3 HHX HACTOH: IUIA ATOro H3MelbdeHHBIH
MaTepHaJl HYKHO 3alHTh BOJOH H [JaTh MOCTOSATH HEKOTOpoe BpeMsl NPH KOMHATHOH
TeMneparype. OKpalleHHbIH pacTBop oTHILTPOBATh H HCIOJB30BATh KaKk HHAHKATop. MHorHe
AroIbl COXpPAaHAKT CBOH CBOHCTBA, €CJIH HX NOMECTHThL B caXapHbIH CHPOII.
5. JIms mpHroTOBJIEHHS HHIHKAaTopHO#H OGyMarH Heo0XOOHMO B NPHIOTOBJIEHHYIO BBITSDKKY
ONYCTHTBL CYXYI0 (HIBTPOBATLHYH Oymary Ha 10 — 12 MHHYT, moKa Kpacsillee BellecTBO He
amcopbupyercs mesunoaoz0i. [IpH HeoOXOOHMOCTH 5Ty mpolledypy HOBTOpswoT 2 — 3 pasa.
3areMm Oymary OpoMBIBAIOT H CYIIAT, He JONMycKasd NoMamaHHs spkoro ceer. Cyxyw Oymary
pazpe3aloT H XpaHST B [TaKeTe.
Onbir Ne 2 II3MeHeHHe [BeTa COKA CTOJIOBOH CBEKILI IPH HelcTBHH pPacTBOPOR KHCIOT H
mesoveil.
1.IIpHroTOBBETE PAcTEOP COKA CTOJIOBOH CBEeKILI B Boze (1:10).
2.Hameiite B mpoGHPKH II0 5 MJI pacTBopa cOKa.
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3.Jo6aBbTe B npoOHPKH paBHBIe 00beMBI: B IEPBYI0 — PACTBOpPA KHCIIOTHI, BO BTOPYI0 — caboro
pacTBOpa HalIAaTBIPHOIO CIHPTAa, B TPeThI0 — pacTBOpa cojbl HIH THAPOKCHOA HATpHA, B
JeTBepTYIO0 — BOIbL

4.HabmwonaiiTe 3a H3MeHeHHEM OKPacKH COKa.

HabnronmeHHe: B KHCJIOH cpelle COK CTAHORHTCSA MyPIOYypPHBIM, B crnadolenoysoii — ronyGorarhbIM,
B CHIJIbHOIIEJIOMHOM — FOIyOBIM, B HeHTpabHOMH cpefie — ocTaeTcsa 60pPIoBO-KOPHIHEBBIM.
BomBom: cok cToIOROH CBEKIIbI SBIIAETCS XOPOIUIHM HHJTHKATOPOM.

Omneir Ne 3 Onpenenenne pH cpenwl cpecTB OBITOBOH XHMHH H KOCMETHYECKHX CPEJICTB.

B 06paznbl MOONIHX H KOCMeTHYeCKHX CpeICTB J100aBisieM HHIHKATOPBI.

HabnronmeHHe: pacTBOpP MbLIA H MOIOIIEr0 CPeCTRa UL NOCYABI HMEIT HIeJIOUHYI0 Cpemy.
Beron: IIpu pabore ¢ MOIIIHMH cpeICTBAMH H HOPOIIKOM Heo0X0OHMO MpHMeHeHHe KAKHX-
nubo 2AIMHTHLIX cpedcTR (Mepuarok), TAK Kak HX CHIBHO - NIeJOYHAad H CHIbHO-KHCJIAA cpelbl
Pa3PYLI AT KHCIOTHY 0 MaHTHIO SIHJIepMHCA, OKa3bIBasd HeTaTHBHOE BITHSHHE HA KOXKY PYK.
Onmeir No 4 Onpenenenne pH cpemsl THMOHHOH KHCNIOTEI H pacTEopa cOoOel € MOMOUIBED
pPacTHTe/b HOT 0 HHIHKATopa.

B 06pa3nbl THMOHHOH KHCJIOTHI H PAacTBOpa co/1bl Jo6aB isieM 1ai.

HabnroneHHe: B THMOHHOH KHCIIOTe Hal IOCR eTJIell, a B pacTBOpe colbl — MOTEMHeII.

Bomoja: pacTHTeNbHBIH HHIOHKATOp 4YaH MOJKHO HCIONL30BaTh IS ONpelelleHHs Ccpelbl
pacTBopa.

PezymsTarel HabmoeHHE 3aHecHTe B TabJIHIY, CJleJIaTh BBIBOJIBL
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IIpunosxcerue 8
1. IlpaxTu4eckan padbora «KauecTBeHHBIH COCTAR BOIIYXa»
Ilepen mpoBemeHHeM 5KCIepHMeHTa VHalTHMCS Heo0XonHMo OOBACHHTE YcTpoiicTBO
npubopa, 49TO o3HadaT AeneHHsa Takke HeoOxXoxumo yOemuThes, uTo mpobka mpubopa
TepMETHYHO 3aKPBIBAET COCYL
[Jens pabombi: SKCIEPHMEHTANILHO ONpeIeHTh 00bEMHY IO JIONII0 KHCIIOPOJIA B B O3y Xe.
Obopyoosarue 1 peaxinuepl. TpHOOP A omNpeneNeHHs cocTaBa BO3AyXa, ILITATHB,
CHHPTOBKA, CTEKJISTHHAS MAT0YKa, JIyYHHA, CTakaH ¢ BoJo#H, KpacHbI docdop.
Texnuxa be3onacHocmu:
C ocTopoKHOCTRI0 oOpamarh i ¢ ropsHM docdopom.
HHcmpyxyua K ebnoHeHuo!
1. Kpucramnuzarop HANOJOBHHY 3amolHHTe BodoH Ha noeepxHOoCTE BOABI NOMECTHTE
dapdoporyio gamky ¢ 1—1,5 r cyxoro kpacuoro docdopa.
2. Obpamume sHuMaHie HAa HeoOXOIHMOe YCIIOBHe 5KCIepHMeHTa — BIakHBIA docdop
HCIOJB30B aTh Hesbi3st! Docdopa HomkHo ObITh B3sITO GosbIie, HeM TpedyeTcs U CBS3bIBAHHS
BCEro KHCI0pOoaa, HaXomAIeroca B cocyze.
3. OtkpoiiTe npobky nmpubopa H MOMeCTHTe KOJIOKOJ B KpHCTALTH3aToOp ¢ Bojoii. ITorpysute
KOJIOKOJI B BOZIY HACTOJNBKO, 4TOOBI YPOBEHb BOIBI COBIANAT ¢ HHKHHM JelleHHeM KOJIOKOJIA.
IIpn 5TOM HECKHHH KpaH KOJIOKOJIA He JIOJDKeH JOXOIHTh 110 JHA KpHcTa/uiHzaropa. Jid 3Toro
KOJIOKOJI 3aKpelHTe B INTATHBE HJIH NOMECTHTe Ha JHO KpHCTAJUIH3aTopa JIBe CTeKJITHHBIE
HATOYKH.
4. CHIBHO pa30TpeR KOHeIl CTEK/SIHHOH MAJIOYKH, OIYCTHTE €é B KOJIOKOJ H IOJOKTHTe
docdop. Kak Tomeko docdop 3aropesncs, OBICTPO H3BIEKHTE HATOMKY H 3aKpofTe KOJIOKOJ
npobkoii. Komokon zamonnsiercs rycrbiM OesbIM IbIMOM, COCTOSIIIHM H3 dacTHHeK ¢ocdopHOro
AHT HOpHOA
5. Ilpu ropennn docdopa o6bEM Bo3Ayxa BHYTPH KOJIOKOJIA BHAYATIE OT HarpeBaHHST HEMHOTO
VB eJTHUHBAETCA, 4 YPOBEHb BOJbI B KOJIOKOJIe MoHHKaeTcA. [lo Mepe pacxonopaHHS KHclIopoda
IlaMA IOCTeneHHO racHeT. Bemwlii {ocdopHeldi aHrHapuna pacieopsercsi B Bome. Cocyn
OXJTaKIIaeTcsl, Ta3 B KOJIOKOJIe MOCTeNeHHO YMeHbIaeTcs B 00bémMe. YpoBeHb BOJbI B KOJIOKOJIE
noeemnaercs. B kpHcTamnuzarop doneiiTe Bombl B TakoM o0beMe, MTOOBI BHYTPH H CHAPYIKH
KOJIOKOJIA YPOBHH OBbLIIH OJTHHAKOBBI H COBIAANIH CO BTOPLIM JleJleHHEM KOJIOKOJIA.
6. OTKpoiiTe NpHOOP H NPH IMOMOIIH rOpsAIled JyHIHHBI YOeHTeCh B TOM, STO OCTABLIHIiCA B
KOJIOKOJIE ra2 He MOJ/IepPIKHB aeT TOPeHHS.

Peszymbrare! Habm0Me HHI

- Yncizo neleHHA B Hoope
Yuemo nenenuii B mpubope, w Pe

FAMOJIHeHHEIX T AZAMH Kaxoii raz
3ANMOTHEHHBIX BO3AYX0M
(mocae NpoReleHHA | TP Op ear Hp oB A7
(10 NpoReIeHHA PeaAKI[HH)
P eAKIHH)

Bwigoowi:
B BLBOgax ykazaTh cojiepikaHHe KHCITopona B Bosayxe (B %o).

2. Ilp akTu4eckan padora «Izy1eHne mouBBI»
OmnpererneHHe KHCIOTHOCTH MOYE OTHOCHTCSA K MHCITY HauGoNee pacnpocTpaHEHHBIX AHAIH30B B
pactenHeBoncTBe. CyllecTByeT MHOKeCTBO METOIOB aHAIH3a KHCIOTHOCcTH mo4e. HambGonee
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npocTeHIMHA MeTon — ompeneneHHe pH comnepoll BEITSDKKH. B kadecTBe coleBoH BEBITSKKH
HCIIOJIL3Y 0T PACTBOP XJIOPHIA KAJIHS.

ITo cTeneHH KHCIOTHOCTH, ONpeleliieMOH B COJIEBOH BBITSDKKe, NMOUBBI JeNATCA Ha pasHble
THIIBL

THI HOYBEI 3uaenns pH
OtdeHEL CHIBHO KHCIILIE Menee 4
CHIILHO KHCIIBIE 4,1—4,5
CpenHe KHcIBIE 4,6—35,0
Crnabo KHCIbIE 5,1—5,5
BrnzkHe K HeHTpalbHBIM 5,6—06,0
HeiiTpas Hele Bonee 6

PacTeHHs NpOABIIAIT Pa3THIYHYI0 YYBCTBHTEMLHOCTE K KHCIIOH H mienodHOH cpene. HenpeccHs
POCTOBBIX mporneccos Habmomaercs npH pH Hibke 5 u sbnne 8. OnTHMabHOe 3HadenHe pH ams
BBIPAI HBAHHA PIKH, JIONHHA, KapToders, rpeduxH — 5.5, a a1 ropoxa, KyKypy3bl, [IIeHHIBI —
6,0 —7.0.

IToBbnneHHAS KHCIOTHOCTh HIIH IEJIOYHOCTh MOYBBI HApyIIaeT (JH3HOJIOTHIeCKOe PAaBHOBECHE B
NOYBEHHOM pacTBope, yXyIlaeT NHTaHHe pacTeHHH. IlopbOlIeHHe KOHIEHTPAllHH HOHOB
BOZIOPOJIa CHHKAET MOCTYILIIEHHE B PAcTeHHs KallHs, Kalb (U, MarHus, Qocdopa.

ITers paboTel: H2MeHeHHe pH mouBEL

ObopyyioBanHe H peakTHBBLI: MepHas Kosoa — 250 mur, muiHHAp MepHbIi — 100 M, marguk pH,
pacTBOp XJIOpHIOA KATTHA.

Texuuka GezonacHocTH: cobioaarh NpakHila paboTkl ¢ 3JIeKTPHYeCKHMH NpHOOpaMHu.
ITHCTPYKI[HA K BRINOTTHEHHIO

OGpazel MOYBEI B BO3OYIIHO-CYXOM COCTOSHHH H3Melb4aloT (IpH HeoOX0THMOCTH NPOCEHBAIT
yepes cHTO). B3gemmusaT npoby mouebl Maccoii 30 r H moMem[alT B KOHHYecKyw Komby. C
HNOMOIIL 0 MEpPHOTO LHIHHApPA oTMepsAwT 75 mu 1M pacTRopa XmopHOAa KANHA H MPHIHBAIOT B
koJi0y. IIouBy ¢ pacTBOpOM HepeMeNIHBAIOT B TeueHHe 1 MHHYTBL B IOJyHMeHHY0 CyCIEH3HIO
onycKarT OardHK pH H depe3 MHHYTY 3allHChIRAIOT 3HadeHHe pH.

ITomyueHHble TaHHbIE 3aHOCAT B TAOJIHIY H ONpPeesIA0T THII MOYBI.

PezymbTarsl H3MepeHHiT/Habmone HHi

IIpo6a mo4ekI 3aaienne pH THI HOYBELI

ITpo6a Nel

ITIpoGa Ne ...

Brrongr: YEKa3alk THII IIOYBEI, B3ATOH I aHAIH3A.

3. IIp akTu4eckan padoTa «KauecTBeHHBIH AHATH? BOILD)

[leh: HccneqoRaTh COCTAaR H  KadecTRO BOJONPOBONHOH MNHTHLeBoH Boael B MBOVY
«CropHoryprckasa COIID» ¢H3HMeCKHMH H XHMHYMeCKHMH MeTOIaMH.

OGopynoranHe H peaKTHBbI: BOJONPOBOIHAA NMHTHEBasd BOHA, B3ATas H3 LEHTPAIHIOBAHHOTO
HCTOUHHKAa BomocHaOkenHa MBOV «CrwopHoryprckas COIID», nmardHK TeMIeparypbl
IUIATHHOBBIH, TepMOMeTp, JaTduk pH, CcTeKIAHHBIH cTakaH, ITaTHB JabopaTopHLI,
CTEKJISIHHBIH IPaJyHPOBAHHBIH IHIHHIP C IUIOCKHM JHOM, CTAHJIAPTHBIA MIPH(QT C BhICOTOH
OVKB 3,5 MM, DpoGHPKH, KOHHYeCKasA Ko1oa éMKocThi 150-200Mm1, BOpOHKA, BeChl, CYIIHILHBIH
mkad, MBUILHBIH pacTBOp, KOHIEHTPHPOBAHHAsA a30THasds KHciaora, 20% pacTeop pojaHHOa
AMMOHHS, XHMH4eckad Hocyna, 10% pacTeopa HHTpara cepebpa, pacTBop Xpomara KaTHSA
(10%), nuIHHApD, THOETKA.

Xon paboTsI:

B COOTBETCTBHH C THTHEHHYECKHMH TPeOOBaHHSIMH MPHTOTHOCTL BObI K IMHTHIO CKIIAILIB AETCS
H3 TPeX COCTARIAIONIHX:

*ee smHaeMHOJOrHYeckoii GezomacHocTH (Boja He JoJDKHA OBITh 3arpszHeHa OaKTepHSAMH,
BHpYCAMH, IPOCTeHANIHMH, SHIIAMH I'eJIs MHHTOB H 1Ip. ),
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*Ge3BpeJHOCTH 10 XHMHYeCKOMY COCTaRY;

*XOpOIIHX OpraHoJIeNTHYeCKHX CBOHCTB.

@H3HYecKHe MeToIbl ONpeleleHHs MMoKazareldeH, XapaKTepH3VIOIIHX oOpraHoJieNTHYecKHe
CBOHICTR A B OJIBL

OpraHonenTHYecKasd OlleHKA KadecTBa BOIbI - 00sA3areNbHas HaualbHaA NpoLeaypa cAaHHTapHO-
XHMHYECKOT0  KOHTpond BoAbl.  OpraHoienTHYecKHe CBOHCTRA  HOPMHpPYHOTCA MO
HHTEHCHBHOCTH HX BOCHpPHSTHS YelloOBeKOM. DTO TeMIepaTypa, LBeTHOCTh, NPO3padiHOCTh,
MyTHOCTB, 0CaZlOK, 3amax, BKyc, IPHMecCH.

OmpesienieHHe TeMOepaTyphl BOJIbL

- Haneiite B cTakaH okoyo 25 MJI HecleyeMoH BoIBL

- 3aKpelHTe CTaKaH B [IITAaTHBe.

- OnoycTHTe B BOLNY TepMOMeTp H HAaTYHK TeMIepaTypbl, aKKypaTHO 3aKpellHTe HX B JalkKe
mrtariea. He ndomyckaiiTe CONPHKOCHOBEHHS NPHOOPOB Mexdy co0oH, cCTeHKAMH H JIHOM
cTakaHa.

- HauHHTe perHCTpalHI0 H3MepeHHH.

- Korpa mnokazaHns npuGOpoB CTAaHYT MOCTOSHHBIMH, ONPeNENIHTh TeMIEparypy BOIbL
IlccnenoraHHe [BETHOCTH BOJbL

Ileer Boabl 3aBHCHT OT HaJIHYHA B HeH IpHMecelli MHHeEPATLHOT0O H OpPTAHHYECKOIO
OPOHCXO:KOEHHA — I[YMHHOBBIX BeIIeCTB, IleperHosA, KOTopble BLIMBIBAIOTCA H3 IOYBBLI H
OPHAIOT OKPacKy BOIIEe, OT »KénTol [0 kopHuHeBoi. Okcuy skenesa (III) okpariusaeTr BoOy B
#ENTO — OYpBIA H Oyphle NBeTA, ITHHHCTLIE MPHMECH — B 3KENTOBATLIH NBeT. I[BeT B OBl MOMKeT
OBITh CBSI3aH CO CTOYHBIMH BOJaMH HJIH OpPTaHHYeCKHMH B ellleCTB aMH.

B mpozpauHyl CTeK/IAHHBIA cTakaH HanHTe 10wl Hcenenyemoll BoObI H CPaBHHTL C
AHAJIOTHYHBIM CTOJIOHKOM NHCTH/UTHPOBAHHOH Boxbl. PaccMoTpers eé Ha cBeTy, oHpele/IHTh
meeT. OeHKa pe3yJbTaTOBR: BETHOCTh BhIPAYKAETCS B TPAJTY Cax,, HCIOJIb3yeTcs TabuHina.

Bun ceepxy Bup cooky IIeerHOCTE B Brieon
rpagycax

He oTmeten He oTMeuen 0" Ilpuronna ons
HTbS

He oTmeten KenroeatbIii, cmabbIii 2" Ilpuronna ons

oYeHb [HTbS

Ouens crabbIii JKemrorathIi 40" IIpuronna nns
HTbS

BrenHo - sxénThIf Crnabo - kenTbIi 60" He npurogna
VIS MHThS

Enenno - sx€nrhri JKenre1it 150" He npuroana
71 MHTBA

Enenno - sx€nrsri Hpko -kENThIi 300" He npuroana
71 MHTBA

OmpeyienienHe Opo3padvHOCTH BOJLL. IIpo3pavHOCT H MYTHOCTH BOJbI ONpefesseTcd Mo eé
CNOCOOHOCTH MPONMYyCKaTk BHAHMEIA ceeT. OmpeneleHHe NMPOBOOAT B XOPOIIO OCBEIIEHHOM
NOMellleHHH, HO He Ha NPAMOM CBeTY, Ha paccTOSIHHH 1 M. oT okHa. I[HNMHHIOp nomemawT
HENONBIDKHO Hal cTaHAapTHLIM ImpH(ToM. I[HTHHAP HAMOJHAKT XOPOIIO HepeMelaHHoi
npodoii HeclleAyeMOH BOJIBI, ClTeAs 3a METKOCTLIO pasIHMeHHs IpHPTa J0 TeX Hop, MoKa OYKBEI,
paccMaTpHBaeMble CBepxXy, CTaHYT IUIOX0 pasidarbes. BeicoTa BoasHoro cronaba B
CAaHTHMeTpax, CKBO03b KOTOPBIH TeKCT MOXKHO IPOMHTATh, CUHTAeTCA 3HAUYeHHeM IpPO3paiHOCTH
Boyibl. OleHKa pe3ysbTaroB: H3MepeHHe IOBTOPSIT 3 pa3a H 3a OKOHYATeNIbHbIH pe3yihbTar
OPHHHMAIOT cpellHee 3HaueHHe, H3MepeHHOoe ¢ TOYHOCcThI0 7o 0,5 ¢cM. Boxa nmo mpospadHOCTH
ObBaeT Mmpo3padHas, MalompospadHas, HempospadHas Tak, MPo3pavuHOCTh HHThEBOH BOIbI
J0JDKHA ObITE He MeHee 30 cm.
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HccnenopaHHe MyTHOCTH BoJibl. B26onTaTh Boay H HATHTL €€ B NPoOHPKY, 4T0OLI BBICOTA BOIbI
obuta paBHa 10 cMm., paccMOTpeTh BOJIy Ha CBeTy, ONpedelIHTh ypoBeHb MyTHocTH. OmeHka
pe3yIIbTaTOB: MyTHOCTE BOMLI MO3KeT OBITh crabas, 3aMeTHasA, CHIILHAs.

HccnenoranHe ocajika BoJibl. PaccMOTpeTh HccllelyeMylo Boay Ha cBeTy. OLleHKa pe3yJbTaroB:
0CaZIOK B OBl XapaKTepH3YeTCA: KOMHYeCTBeHHO — N0 TOJMIIHHE CcJI05; 0 OTHOIIEHHI0 K 00b &My
npobbl BOOBl — HHYTOMKHBIH, He3HAUHTeNbHBIH, 3aMeTHBIH, GONBINOH; KadecTBeHHO — IO
cocTaBy: aMop(HBIH, KPHCTAILTHYeCKH i, XJI0M €B HTHbIH, HIIHCTBIH, HecaaHbIi.

OmpesienieHHe 3amaxaBoJIbL

100 mn HccrmemyemoH BoAbl OPH KOMHATHOH TeMIepaType HaJIHBawT B Koidy. Hakpemarot
OpHTepTOil Npo6 Ko, BCTPAXHBAIOT BpalllaTeslbHbIM JIBIMKeHHEM, OTKPbIBaIOT NpobKy H ObICTpO
ompedesI0T XapaKTep H HHTEHCHBHOCTh 3amaxa. 3aTeM KoJi0y HarpeparoT o 60°C Ha BogsaHoii
Damne H Tak)Ke OI€eHHBAIOT 3amax. IIHTeHCHBHOCThL 3amaxa BoJibl ompenessiioT mpa 20 H 600C u
OLIEeHHBAIOT [0 MATHOAUTLHOH CHCTeMe COINAcHO TpeboBaHHAM TabmHIbL 3anax NHTEEBOH BOIbI
He IO/DKeH NOpeBbmnatk 2 Gamma. OneHKa pe3yNbTATOR: 3amax ompeldendeTcd B Oamiax,
HCIIOJIb3yeTcsl TabIHIA.

HHTeHCHBEHOCTE 3aNaxa XapakTep np oABJIeHHA ANAXA Bamnnsl
OTcyTcTRYET 3amax He OIIYIIAETCHA 0
Otens cnabas 3amax cierka oOHapy»KHE aeMbIiH 1
Cnabas 3amax zaMetdaeTcs, eCJIH 00paTHTL Ha 2
5T0 BHHMAaHHe
3ameTHasn 3amnax Jerko zaMe4vaeTcs, BbI3bIBaeT 3
HeoJOOPHTELHBIH OT3bIB 0 BOJIE
OTueTnHBAA 3amax obpamaer Ha ce0A BHHMaHHe H 4
3aCTARJISIET BO3JIEPIKATHCS OT MHTH S
OteHb CHIbHAsA 3anax HacTOILKO CHIBHBIH, UTO JeNaeT 5

BOOY HEHpHFOI[HOfI JJIA IIHThA

OmnpefieienHe BKyca BOJbL BKyc MOXKHO ONpedesisiTh TOJbKO Y Npob BOMAbI, KOTOPble HMEOT
crabpIfl 3amax HIH BOBCe He HMelOT 2anaxa. OmpeneneHHe NAHHOTO MOKA3aTelld BOOBI OMeHb
CHJILHO 3aBHCHT OT JIHYHOIO ONbITa HccnenoBaressi. OeHKYy BKyca BoOJIbI IPOBOAT vV IMHThLEBOH
BOZIOMpPOBOAHOH BOIbI PH OTCYTCTBHH NOJ03peHHH Ha ee 3arpA3HeHHOCTh. PaszmHuatoT 4 BKyca:
coJIEHBIH, KHCIBIH, TropbKkHi, ciaagkHH. OcTalbHble BKYCOBBIE€ OIIYIIEHHS CYHTAKTCA
OpHBKyCcaMH (COJIOHOBATLIN, roph KOBaThIi, MeTaIUTHIeCKH i, X T0OpHLIii H T.11.) [IpH onpemeneHuH
BKyca H NPHBKYyCA aHAIH3HpPyeMylo Body HabHpaloT B poT (moclie ompefelleHHA 3amaxa) H
3a7lep’KHBAOT Ha 3—5 ceKyHJ, He MpOrJarbiBas, MNObITasch MAaKCHMATLHO 3ajelicTBOBaTh
pelientopsl A3bIka H HEGA. I[locne ompeneneHus BKyca BOOY CIUIeBbIBaOT. OlleHKA pe3yJILTATOR
HHTEHCHBHOCTh BKyca H NpPHBKyca OLIEHHBRAIOT mo 5-0albHOi mikame. /[ NMHTHEBOH BOIBI
IONYCKAKTCA 2HAYMEeHHA NoKazaTesell BKyca H IPHBKyca He Gosee 2 Garwios.

OmpesienieHHe B3BelleHHbIX 4YacTHI. OTOT I[OKA3aTellb KadecTBAa BOJbl ONpeNesalor HOyTeM
HIBTpORAHHS onpenelieHHOTo o0beMa BOILI Hepe? OyMaKHbIH (HIBTP H HOCHeOyIOLIero
BBICYIIHB AHHA 0Cafika HAa (HILTPe B CYIIHILHOM MmKady 0 mocTosHHOH Macchl. [ ananmza
Bepyr 500-1000 mm Bogel H QHILTPYIOT eé. DUmLTp nepen pabotoili BipemuBawT. Ilocre
PHILTpOBAHHS OCAZoK ¢ (HILTPOM BBRICYIIHBAKT IO NOCTOSHHOH Maccekl mpH 105°C
oxnaxnawT. OneHKa pe3yJbTaTOB: OXJIaXIEHHBIH 0cafoK ¢ (JHILTPOM B3Belll HB Al0T.
XHMHIeCKHH aHANH3 oNpeleNleHHA KadecTBa BOObL.

OmnpesienieHHe JKECTKOCTH BOJIBI.

Ha6pate B konby 2/3 BomompoBoxHoil Boabl, J00aBHTE MBUILHOTO pacTBOpa H B30 0JTaTh.
OneHka pe3yJIbTaroB: ecJIH NeHa o HibHas — BOJa MATKasA, ecJIH [HeHa He pacTéT “‘cBepHynach’” —
BOJIa KECTKAA

Omnpesenente BOIOPOAHOTO MOKazaTesst Bop! (pH).
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Otobpars npolGy Boael. OmycTHTE HaTiuHK pH H uepez MHHYTY 2anHcarhb 3HadeHHe pH.
Omnpenenenne cofepkanus HoHoB skenesa (I10).

Otobpars npoby BogonpoBoAHoi Boasl B10 M1 Bomabl qoGaBHTE 2 KaIlJIH KOHIeHTPHPOBAHHOH
a3oTHOH kHcnoTekl H 1 mi 20% pacTBopa poJaHHZIa aMMOHHA. Bce mepemelnaTs H BH3YAIBHO
OIpeJieHTh NPHOHIHTEILHY I KOHIeHTPAIHIO JKeles3a Mo TabiHie.

C nab o-kpacHoOBaToO- 0,95 - 0,4 mr/n
JKeJIT OBATHRIN

JKeJITOBaT0-KpacHBIH 0,4 -1,0 mr/n
KpPAacHLIH 1-3 mr/n
SIPKO-KPACHBIIH 3-10 mr/n

Omnpenenente cofepkanus HoHoB skemnesa (II).

K 5 ma poxer nobapuTh Ha KoH4HKe Hoka (0,1 r) raapocymb dara kanua, 0,1 r cMecH (KpacHas
KpOBSIHAs coJlb H caxapHas myapa 1:9) H xopomo B30onrarb. B NpHCYTCTBHH HOHOB
IBYXBATCHTHOTO JKelle3a MOSBIIIeTCS CHHe-3e/leHoe OKpAllTHRAHHE.

CereTnmo-cHHe-3eNeHBIH 1-6 Mmr/n
CHHe-3eJIeHbIH 6-10 Mr/n
CHHHH 10-15 mr/n
TEeMHO-CHHHI 15 -30 mr/n

OmnpesienieHHe coJiepsKaHHS XJIOPH] - HOHOB

B cxmaHKY HanHTh10 M aHATH3HPYeMOH BOJBI H HO0OABHTH IMHIMETKOIH- KalelbHHIEH 3 KamliH
10% pacTBopa Xpomara Kaausa. |'epMeTHYHO 3aKpPbITh CKISIHKY MPOOKOH H BCTPAXHYTH, 4TOOBI
nepeMeliark cojepkHMoe. IlocTeneHHO THTPOBaTh COJep’KHMOE CKJITHKH pacTRBOpPOM HHTparta
cepefpa HOpH NepeMelllHRAHHH JI0 NOSBIIEHHSA HeHcdezawommel Oypoil okpacku, MyTH. OneHka
pe3yibTaToB: NPHOIH3HTENLHOE CcOAepiKaHHe ONpellelsieTcd MO OCaAKy HIIH HOMYTHEHHIO.
ITomyTHeHHe GyaeT TeM 3HAYHTeNLHee, HeM GoJbIne KOHIEHTPAIHS XJIOPHI-HOHOB B BOJeE.

Cnabast MyThb 1-10 mr/n
CHJIbHAsA MYTh 10 - 50 mr/n
XNONbA, 0CAYKIAITCA CPa3y 50 - 100 mr/n
Oeb1i 060LeMHCTRIH 0caZoK fomeel00 mr/n

PES}'J'IBT&TLI JKCHECPHMCHTOR 3allHCATh B BHAOC TaﬁJ'IHIIbI H COCIIATE BEIBOIEI.

Haumenoran | t° C | IMeerHoct | MyrHoct | IIpozpad | Oca | 3amax | Bk | Ilpumec
He BOJbI Bod | b b HOCTh nOK ye | H
BI (cnr)
Bogonporonn
asi BozIa
ObBeKT Kécroct | Bonopogusl | Cogepaan | Cogepsxanue Coneprranue
HCCJIETOBAHH | b BOABL H He HOHOB HOHOB JKefTe3a | XJIopHA -
f MOKATATENE | JKeTeza I1) HOHOR
@H). (1n)
Bogonporonn
asi Bozia
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Tpunoxcerue 9

Ilepeuenn TeM y1edHO-HCCIT OBAT/Th CKOH H P 0eKTHOH /1 efTe/Ih HOCTH IIK0JIhHHK OB
IIporpaMmoii mpenycMOTpeHO BBINONHeHHe 00y4YaeMBIMH HCCIIETOBATENBCKHX H IPOeKTHBIX
paboT. B kauecTBe NpHMepa NPHR eJIeHbI HEKOTOPhIE TeMbI PaboT.

I3yueHnHe MI€T0YHOCTH Pa3IHIHbLIX COPTOB MbLTa H MOOIIHX CPeICTB.
IIHOuKaTOpHBIE CBOHCIBA pas/HYHBIX pacTeHHH H [BeTOB (¢ ompeneneHHeM pH
pacTeopoB).

OmnpenenenHe kadecTBa XJelonekapHol MyKH H Xlteba.

OmnpeneneHHe KadecTBAa KHCJIOMOJIOYHBIX MPOTYKTOB.

OmpeneneHHe 3aBHCHMOCTH H3MeHeHHs pH uembHoro H nacTepH30BAHHOIO MOJIOKA
OT CPOKOB XpaHeHHSL.

IM3yuenne 5 eKTHEHOCTH PA3IHYHBIX COJIEBBIX TPEJIOK

KoHcTpyHpoBaHHE «X HMHYECKHX I'PeIoK», OCHOBAHHBIX HAa XHMHYECKHX peaKI[HsX.
CHHTe3 «ManaxHTa» B pa3IHYHBIX ¥ CIOBHAX.

I3yueHHe KOPPO3HH Kejle3a B Pa3IHIHBIX YCIIOB HAX.

. BnusiHHe cBeTa H KHCIIOPO/a HA CKOPOCTh PAzJI0yKeHHS PACTBOPA HOJIH/IA KAJTHSL
. OmpeneneHHe KadecTBa BOJONPOBOOHOH BOIBL

. JKécrkocth Bozmbl. CriocoObI oNpeieeHHs 3KECTKOCTH BOJIbI.

. Bymaxaas xpomarorpadua. XpomarorpadHueckoe pazfesieHHe BelllecTB.

. XpycrambHoe cTeks10. MoKHO JIH HCIOJIB30BATh U151 XPaHeHH THITH?

67



AHKeTa I8 poIHTe/Iel B HA'Y Alle y1e0Horo roaa.
Hzy1ueHHe YIOBIeTROD eHHOCTH P OJHT eJIeH 1eAT eI HOCTEI 00pAz0RATe/IbHOI 0
VUIP eI eHHA.

1. Yro, ma Bam m3raaa, mnocmocodcTBoBano BeiGopy Bamu m Bamum pebeHkom
o0beIHHeHHA «X HMHA BOKPYT HACH?

A. PekoMeHIAIHH Opy3eH H 3HAKOMLIX,

B. JKenanue pebenka;

B. PexnaMa JoNMoJIHHTENLHOTO 00pa3oB aHHs,

T". KadecTRo yCIIyT H rapaHTHPYeMBIH pe3yJhTar;

H. opyroe

2. PexnamMa H3 KAKHX HCTOYHHKOE Ip HB/IeKTIAa B allle BHHMAHHE B 00/IbINel cTemeHH?
A. Pexnama B MIKOJIE

E. nrepHer

B. CoBeThbl 3HAKOMBIX

T". dpyroe

3. Buakomel 1H BeI ¢ mporpammoii, mo KoTopoii Oyaer 3aHHMATHcA Bam pebenHox B
o0beIHHEeHHH «X HMHA BOKPYT HAc»?

A Ja;

B. Her;

I'. B kakoii-To cTeneHH

. 3aTpyIHAICE OTBETHTE.

4. Urto m™okeT mnpHBIeYs Bac B mexarore BeiOpanHoro BamMH ofbeqHHeHHA
AOMOIHHT&ThHOT 0 06pATORAHHA?

A. ITpodeccHonamuzm

b. IIHTeMHIeHTHOCTD

B. Bricokuii peHTHHT cpefiH ApYyTHX IeJar oros

I". Uro-1o emie
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Anxera gnsa pOI[HI'B.]'lEﬁ B KOHIIe }"ie‘il—lﬂl"o roga.

IMems : y3HATE, BEISIBHTE YPOBEHb 3aHHTEPECOBAHHOCTH H Y OBJIETROPEHHOCTH POJHTeNeil
IeATeMbHOCTBI0 00b eqHHe HHA « X HMHS BOKPYT HAC»

1. Vnorszereopensl T4 Bl feATe b HOCTEIO 00hefHHeHHA « X HMHA BOKPYT HACH?

Ja.

. Her.

. OT4acTn.

. 3aTpyOHAKCH OTBETHTD.

[a—y

= 2

2. Vaornereopensl JH Bel KauecTEOM MNpPeJoCTABIAEMBIX JONOJIHHTeIbHBIX
o0pazoBaTeIbHBIX YUIYT Bamemy pedenky?

1. Ja.

2. Her.

3. OryacTH.

4. 3aTpyOHAICE OTBETHTE.

3. HutepecHo ;TH Bamemy p edeHKY MoceIlATh AHATHA 00beIHHeHHA «X HMHA BOKp YT HACH
1. Ha.

2. Her.

3. OtuacTn.

4. 3aTpyaHAIOCE OTBETHTh.

4. Tloceman odbenHHeHHe «XHMHA BOKPYT Hac», BBI cuUHTAeTe, MT0: YKAYKHTe HYKHBIe
BAPHAHTBI

A. 3HaHHA H yMeHHS, KOTOpble 3Jlech MoiydaeT Bam pebeHOK, HMEIOT 3HaYeHHe JUIA €ro
Oyayueii mpodeccHH;

B. 3aHaTHA NOMONHHTENLHLIM OOpazoBaHHeM MO-HACTOsIIeMy roToRAT Bamero pebeHka K
CcaMOCTOATeb HOH KH3HH;

B. Bai pefenok mosydaeT BO3MOKHOCTh IOMHATL CBOH aBTOPHTET CpelH Apy3eii;

I". B o6befHHeHHH Bcerga XOpollHe OTHOUIEHHS MeXIy B3pOCIBIMH H pebaTaMu;

JI. Bam peGeHOK MOCTOSIHHO y3HAeT MHOTO HOBOTO,

E. 3aHATHA B KOJUTeKTHRBe OaioT BameMy pe6eHKY BO2MOKHOCTE JIyHIIe OHATH caMoro cebs;

JK. B nocenraemom Bamum peGeHKOM KOJUIEKTHBE CO3aHbI BCe YCIIOBHS IJIS1 pazBHTHA ero(ee)
cnocobHoOCTeIT,

3. K mnemarory Bamero peGeHka MoHO OOparHThCS 2a COBETOM H MOMOIIBI0 B TPYIOHOH
JKH3IHEHHOH CHTYallHH,

I1. Bam peGeHOK IPOBOOHT BpeMA ¢ MOJIL30I,

K. Jlpyroe

5. BoidepHTe H2 CHOHCKA TO, 4TO0, No BalmeMy MHEeHHI0, CTAJI0 PeIyIbTATOM IAHATHI
Bamero pedeHka B 00beTHHeHHH «X HMHA BOKPYT Hac»?
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A. PeGeHok mpHoOpen akTyaabHbIe 3HAHHS, YMeHHs, OpaKTHYeCcKHe HABBIKH — TOMY, YeMy He
y4ar B IMIKOJIE, HO OYeHb BAXKHO IS JKH3HH

B. PeGeHKY yaamoch NPOSABHTL H Pa3sBHTH CBOH TaIaHT, CIOCOOHOCTH.

B. PeGeHoK cOpHeHTHpOBaJCS B MHpe npodeccHii, 0OCBOHI 3HAYMHMbIe U1 NpodecCHOHATBHOMH
IeATeNbEHOCTH HABBIKH.

I'. PeGeHOK cMOI YJIYYIIHTE CBOH 3HAHHA IO IKOJLHOH NporpaMMe, CTAN JIydIle YIHThCA B
IIKOJIE.

6. Ynoraereopensl J1H Bel peskuMom padoTsl odbeTHHeHHA «XHMHA BOKPYT HAC» (IHH,
EpeMf, NP ON0/BKHTE/I:HOCTh TAHATHIH)?

A Ja;

B. Her;

B. 3arpyaHsiock OTBETHTE.

7. Kakyro ¢opMy B3aHMoaeicTEHA B BI HCIOMIL 3yeTe NP H 00 IeHHH ¢ megarorom?
A. KoHcymbTalui no Tened)oHy, B COHATL HBIX CETAX H MIPH BCTpede.
E. Pogurembckoe cobpaHHe.

B. CorMecTHas gedaTebHOCTh ¢ pefeHKOM H Imeqarorom (y4acTHe B Mep OHp HSIT HSIX ).

8. Uro Bl okuaaeTe oT 3aHATHI Balmero pefenka B 00beTHHeHHH «X HMHA BOKPYT HACH?
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