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1. losicHUTEJIbHAS 3aNIMCKA.
JononuurensHas o6meoOpa3oBaTenbHas olliepa3BUBaoLias nporpaMma «XuUMHs BOKPYT Hac
€CTECTBEHHO-HAYYHOIl HANPAaBJIEHHOCTH, COCTaBJiecHa B COOTBETCTBUU C HOPMAaMH,
YCTaHOBJICHHBIMH CIICYIOIIEH 3aKOHOIATEIHLHOM 0a301i:
Oenepanbubiii 3akoH Poccwmiickoit ®enepannu ot 29.12.2012 1. No273 «O6 obpa3oBaHuu B
Poccuiickoit deneparuny;
YcTaB MyHUIIMNAIBHOTO OIOJHKETHOTO 00pa3oBarenbHOro yupexacHus «CIOpHOTYpTCKas
cpennsis o0meoOpazoBarenbHas mkoja uMeHu A.E. SipocrnaBreBay;
[lonoxxenne o  pa3paboTKe,  COAEpKAHMM W YTBEPKACHUU  JIOTIOJHUTEIHbHOM
001eobpazoBaTenbHON obOmepasBuBarotei mporpaMMmbel MBOY «Cropaoryptckas COIIy.
YpoBeHb IPOrpamMMbl: CTaApTOBBIM YPOBEHb
AKTYaJIbHOCTh CO3[IaHUSl JTaHHOW NPOrpaMMBbl 3aKJIIOUAeTCsi B HEOOXOJUMOCTU Pa3BUTHS
MO3HABATEJIbBHOTO MHTEpeca K XUMHMUYECKOM HAayKe YYalluXcs B CBSI3M C IIMPOKUM pPa3BUTHUEM
XMMHYECKOTO MPOU3BOJICTBA M YBEIMYEHHMS UCIOJIB30BAHUS MPOAYKTOB M BEIIECTB B JKHU3HHU.
XuMus, KaKk OJJHa W3 OCHOBOIIOJATAONINX O0JACTe €CTeCTBO3HAHUS, SBISIETCS HEOThEeMIIEMOU
4acThio 00pa3oBaHUs IIKOJIbHUKOB. Kaablii 4yelloBeK >KUBET B MUPE BELIECTB, MOITOMY OH
JOJKEH HMETh OCHOBBI (DYHIAMEHTAIbHBIX 3HAHWHA IO XUMHUHU (XMMHYECKas CHUMBOJIHKA,
XUMHUYECKHE TOHSATHSA, (aKThl, OCHOBHBbIE 3aKOHbl M TEOPHUH), MO3BOJSIOLINE BHIPAOOTATH
NPEACTABICHUSI O COCTaBe BEIIECTB, UX CTPOCHUH, MPEBPAIICHUSIX, MPAKTUUYECKOM
UCIOJIb30BAaHUH, a TaKKe 00 OMACHOCTH, KOTOPYIO OHHM MOTYT MPEACTaBJIATh. M3yuyas Xxummuio,
yyaliecs: Y3HalOT O MAaTe€pUaJIbHOM €IMHCTBE BCEX BELIECTB OKPYXKAIOIIErO0 MUPA,
OOyCIIOBJIGHHOCTH CBOWCTB BELIECTB MX COCTaBOM M CTPOCHHMEM, IIO3HABa€MOCTU U
IIPEACKAa3yeMOCTH XUMUYECKHUX sBJIeHMM. I[IporpamMma axkrTyasnbHa, T.K. H3y4€HHE CBOMCTB
BEIIECTB U WX MPEBPAIICHUN CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBILUICHHUS, a MPAaKTUYeCKast
pabora c BemecTBaMu (Ja0OpaTOpHbBIE SKCIEPUMEHTBI) — TPYIOIIOOMIO, aKKypaTHOCTH U
coOpanHocTd. Ha mpumepe XMMHUH ydaiuecs: MoJydaroT MPeACTaBiIeHUs] O METO/IaX MO3HAHUS,
XapaKTEepPHBIX JUIsI €CTECTBEHHBIX HAayK (IPKCIIEPUMEHTAIBHOM MU TEOPETHYECKOM). 3aHSATUS B
00BEIMHEHNH TECHO CBSI3aHbI ¢ 0011e00pa30BaTEIbHBIM KYPCOM M CIIOCOOCTBYIOT PACHIUPEHHIO
U YrIyONeHWI0 3HAHWW, TIONy4aeMbIX Ha YpOKax, pa3BUBAIOT M YKPEIUISIOT HABBIKU
3KCHEPUMEHTUPOBAHMS.

B MBOVY «Cropuoryprckass COIL» HeoOXoauMO pa3BHBAaTh €CTECTBEHHO-HAYYHYIO
HaIlPaBJIEHHOCTb. Pe3yiapTaThl ONpPOCOB JOKA3bIBAIOT, YTO A3TO HANPABJIECHHUE AESATEIbHOCTH
Cpenu JeTel U UX poauTeNeld ocTaéTcsl OTHUM M3 CaMbIX BOCTpeOOBaHHBIX. [leTeil Heo0Xoammo
3aMHTEPECOBBIBATh €CTECTBEHHO-HAYYHOM HANpPaBICHHOCTbID KaK MOXHO paHbIIe s
YCIIEITHOTO YCBOCHHUS TaKUX MPEIMETOB, Kak reorpadus, Guznka, XUMUs 1 OMOJIOTHS B CTAPIINX
KJ1accax IMIKOJIbL. J1Ji1 TOro MOAXOAAT 3aHATHS JOMOJHUTEIHHOI0 00pa3oBaHusl.

[Ipu  peanuzanmuu  nporpaMMbl  HNPUMEHSIETCSI ~ KOHBEPreHTHbIH  MOJIXOM,
B3aMMOIIPOHUKHOBEHUE M B3aUMOBIIMSHUE PA3JIMYHBIX MMPEAMETHBIX oOjacTel (XuMmus, pu3uka,
Omosorus), KOHBEPreHTHbIE TEXHOJIOTUU (MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIC, KOTHUTHBHBIC
TEXHOJIOTHH ).

OTanyuTenbHbIle O0CO0EHHOCTH mporpammbl. Pa3spaboTka mporpamMmbel  Kypca
OCYyIIIeCTBJIEHAa Ha OCHOBE coBpeMeHHoW KoHuenuuu MmKoJIbHOr0 XMMHUYECKOro 0Opa3oBaHUf,
peIyCMaTPUBAIONIEH YCUJICHHE WHTETpAIlM ©CTECTBEHHOHAYUYHBIX 3HaHWM, Ooyiee IIMPOKOE
UCIIOJIb30BaHNE B OOYYEHUHM BHJIOB JAEATEIbHOCTH, HANpPABICHHBIX HA Pa3BUTHE HHTEIIEKTa
YUYaIIUXCsl, UX TBOPYECKOT'O MBIIICHHUS.

Kypc umeer 4eTko BBIpaXXEHHYHO NPAKTUYECKYIO HAINPABICHHOCTh M peaau3yeTrcs Ha
OCHOBE TMPAKTUYECKUX (OPM M METOJOB OpPraHM3AINH 3aHATUN: pElICHHE MPUKIATHBIX 3a7ad,
IpakTUYeCKHe W JiabopaTopHble pabOTHI, OMBITHI M JKCIEPUMEHThl. B pamkax Momyns
oOyyarommuecs: IpUOOPETAIOT HOBBIE M COBEPIICHCTBYIOT OJYYCHHBIE HA YPOKAX TEOPETUUYECKHE
3HAHUS; Pa3BUBAIOT 001IeyuyeOHbIE U ClIelhaIbHble XUMHUUECKUE YMEHUS U HABBIKU.



1)
2)
3)

@OpMUPOBAHHUE OIBITA CAMOCTOSITEILHOW TBOPYECKOM JESATEIPHOCTH YYalIUXCAd B
JJAaHHOM KypCE€ pEIIaeTcs C IMOMOIIbI0 TAaKOW THUNOBOW 3aJ4a4M, KaK KeHC-TeXHOJIOTHM.
CylmHOCTb KelC-MeT0a COCTOUT B TOM, YTO YYAIIUMCS MPEAJIaraeTcsl PEIINTh MPeaI0KEHHBIN
YUHUTENIeM KeWC, KOTOPBIM MPEACTaBIIIeT COOOM ONMMCaHWe KOHKPETHOW CUTyamuu (cirydas),
nporecca unu sBieHus. Keiic — 3To BBeaeHWE B HEKyH0 MNpoOJeMy WIM TIOCTaHOBKA
MPOTUBOPEUHS, CIIOKUBILIUXCS B PEAIbHOM MpPaKTHUKE WM MOCTPOCHHBIX Ha pealibHbIX (PakTax.
Pemenne keica mpenrnosiaraeT OCYLIECTBIEHUE pPsiia ONEpaluil: OT aHajau3a IpeJIoKEHHOU
CUTyaluu 710 (pOpMYIHpPOBAHUS U MPEJCTABICHUS ONTUMAIBHOIO €€ PelIeHUs. YUUThIBasi, YTO
yuaiiiecsi B peadbHOW JKU3HH TaKKE OKA3bIBAIOTCS B PA3IMUYHBIX CHUTYAlMSIX, TPEOYIOIIMX
BbIOOpPa ONTUMAJIBHOIO pELIEHUs, HCHOJb30BaHUWE YKA3aHHOTO poJa THUIOBBIX 3adad
npuMmenenus Y'Y ]l Oyner akTyalu3upoBaTh MPUOOPETCHHBIE UMH YMEHUS U TIEPEBOANTHh HX U3
30HBI aKTYaJIbHOTO Pa3BUTHS B 30HY Orpkaiimero pa3sutus. Cpean NpenMyIecTB Keiic-MeToia
MO>KHO BBIJICJIUTH CIIEYIOLIUE:

— collepkaHue Keica HMMeeT MPaKTUYECKYI0 HaIlpaBI€HHOCTb, COOTBETCTBEHHO
UCIIOJIb30BAaHNE KEHC-METO/Ma TO3BOJISET OMPENeINTh, HACKOJIBKO YCIEINIHO YYalluecss MOTYT
NPUMEHUTh TEOPETUYECKUE 3HAHWSI NpPH pPELUICHUH Y4eOHO-IPAKTHUYECKUX WU Yy4eOHO-
MO3HABATENIbHBIX 33]1aY;

— OpPUEHTUPOBAHHOCTDH Kelica Ha MMEIOLIUICS Y yJalIuXcs OIbIT, YTO BIUSET Ha UX
AKTHBHOCTH U MM03HABATEIbHYIO CAMOCTOSTEIbHOCTD;

— pelleHne Kelca IMPEeAnojaraéT HE OBJaJ€HHE TOTOBBIM 3HAHMEM, a €ro
BBIPAOOTKY.

BaxHO NOMHHUTB, UTO pEUIEHNE KEHCa COCTOUT U3 CIEAYIOLIMX IaroB:
WCCJIeIOBAHME MPE/IOKEHHON CUTYyaruu (Kekca);

cOop U aHaNM3 HegocTaromel nHpopMaruy;

00CyXJIeHHE BO3MOXKHBIX BApHAHTOB PELICHUS TPOOIEMBL;

) BEIpaOOTKA HAUTYYIIETO PEIICHUS.

[Ipu »TOM cneayeT MOHUMATh, YTO, BO-TEPBBIX, KEMC MOXET U HE UMETh MPaBUILHOTO
OTBETa MJIM MMETh HECKOJIBKO BapUAHTOB PELICHMS; ONTUMAIBHOE PEIICHHE MOXKET OBITh OJTHO
(HO OHO HE BcerJa MOXET OBbITh PEATHM30BaHO B PEABHOW CHUTYyallMH), a BOT 3(PQEKTHBHBIX
peleHuil — HECKOJIbKO. BO-BTOpBIX, BBOJHBIE KEWCBHI MOT'YT IMPOTHUBOPEUYUTH APYr APYrY WU
MOCTOSIHHO MeHsAThcs. Kelc cTpouTcss Ha peanbHbIX (akTax M HMMHUTHPYET HACTOSIIYIO
KU3HCHHYIO CHUTYallMlo, a B OKM3HM HE pa3 MPUXOAUTCS CTAIKUBATBCI C IMOAOOHBIMH
npobiieMaMu. B-TpeTbux, Kak MpaBuiio, KEHCHI PEIIAIOTCS B YCIOBUSIX OTPAaHUYEHHOTO BPEMEHHU.
B peanbHONl MIKONBPHOW TpakTUKE BPEMEHHOM pEXUM, Ha KOTOPBIH IeIecoo0pa3Ho
pa3pabaThiBaTh Keiic, coctaBiseT 40-45 MunyT. Beero B mporpaMme mpeyioKeHo S KEHCoB.

OCOOECHHOCTBIO TPOTPaMMBbl SBISETCA TaKXKE W TO, YTO B KOHLE Trofa OOy4YeHus —
WUTOTOBas arrectanus B (opme 3amuThl padboT Ha MacTepckoil TBOPUYECKUX padoT MIM HAYyIHO-
NPaKTUYeCKON KOH(EepeHLMH Ha ypOBHE IIKOJBI, a Hamboyiee OCTOIHbIE pabOThl Ha ypOBHE
paiiona. [lo mToram ywacTusi B JaHHBIX MEPONPUITHUAX OOydYarolIMecs MOJIy4aloT TPaMOThI
noGenuTenelt ¥ Mpu3EPOB U CEPTHPHUKATHI YIaCTHUKOB.

BapuaTtuBHOCTH, BO3MOXKHOCTH BbIOOPA W  NOCTPOEHMS] HMHIAMBHUAYAJbHOM
o0pa3oBaTeIbHON TPAaeKTOPHH.

[TporpaMmMa TUYHOCTHO-OPUEHTUPOBAHA U COCTABJIEHA TaK, YTOOBI KaX bl peOCHOK UMET
BO3MOXXHOCTh CBOOOJTHO BBIOpaTh HauOoJiee MHTEPECHBIH OOBEKT pabOThI, MPUEMIIEMBIH IS
Hero. B mporpamme npeaycMoTpeHa BO3MOKHOCTh OOYYEHHS 110 UHAMBUAYAIbHOMY Yy4eOHOMY
IUIaHy B TIpeJeliax OCBauBacMOW MpOrpamMMbl, a TaKKe I[OCTPOEHUE HHIUBUAYAIbHON
o0pa3oBaTeNbHOIl TpaeKTOpUU dYepe3 BapUATHUBHOCTb MaTepuaja, MpeAOCTaBICHHE 3alaHuil
pa3IMYHON CIIOKHOCTH B 3aBHCHMOCTH OT TCHXO()H3HMOJIIOTHYECKOTO Pa3BUTHS KOHKPETHOTO
pebenka. IlosTomy MaTepuanm mporpaMMbl MOXKET OBITh OCBOEH JI€TbMU C OTPaHUYECHHBIMHU
BO3MO>KHOCTSIMH 3710POBBbSI.

Opranuzanus ydeOHOro Tmpolecca OCYIIECTBISETCS C yY4ETOM HHIUBUIYaTbHBIX
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0coOeHHOCTEH 00yUaroNIMXCs: YPOBHS 3HAHUN M YMEHUH, WHAMBHYaIbHOTO TeMIa Yy4eOHOH u
TBOPYECKOHN JIE€ATENbHOCTH M Jp. OTO TMO3BOJSIET CO3JaTh ONTHUMAaJbHbIE YCIOBUS IS
peanu3ay MOTeHIIHATBHBIX BO3MOKHOCTEH KaXKJ0ro 00yJaromerocs.
HNHTEerpupoBaHHOCTb,  NPeeMCTBEHHOCTh, B3aMMOCBSI3b €  JAPYIMMH  THNaAMU
o0pa3oBaTe/IbHBIX IPOrPaMM, YPOBEHb 00ecCIieYeHUsI CeTeBOr0 B3auMOoAeiicTBHS.
Ha 3anHatusx mo mporpamme JA€TSIM NPUTOJATCS 3HAHUA, IMOJyYEHHbIE Ha YpOKax IO
O6uonoruu, reorpadun U GU3MKe, a TAKXKE B HAYAIBHOH IIKOJIE HA YPOKAX OKPYXKAIOIIET0 MUpA.
[Ipenmonaraercs COTPYAHMYECTBO C MeAaroraMd M OOy4aloOUUMHCS — APYTUX
00111e00pa30BaTEIbHBIX OPraHU3aIMii B PAMKaxX CETEBOI'0 B3aUMOICHCTBHUS.
3aHATHS IPOXOJAT B LEHTPE 00pa30BaHUSI €CTECTBEHHO-HAYYHOI'O U TEXHOJIOTMYECKOTO
npodmieit «Touka poctay Ha 6aze MBOY «Cropuoryptckast COIL».
Anpecat nmporpammbl. [IporpamMmma paccuntana Ha oOydarommxcs 11-13 ner. KommekroBanue
IpyHmnbl OIPOBOAMTCS C YYETOM HHTEpeca AEeTed K HayKaM E€CTECTBEHHO-HAy4HOI'O IHUKJIA, a
TaKKe JKeJIaHUs SKCIIEPUMEHTUPOBAThH U MPOBOJIUTH OTIBITHI.
CocraB rpynnsl. KonnuectBo o0yuaromuxcs B rpymnre: 8 -12 ger.
O0béM nporpammel. | Tog oOydenus — 72 Jaca.
®opMbI OPpraHu3aluy 00pa3oBaTeIbHOI0 Npouecca. ['pynnosas, UHAUBUYaJIbHAS.
[Tporpamma paccunTana Ha:
- oOecreueHUE CHUTYyallud Yclexa KaKJOMYy YYacTHHKY OOBEIWHEHHMS dYepe3 Y4ET ero
MHAUBHUAYaIbHBIX 0COOCHHOCTEH;
- MHOT00Opa3ue BUJIOB aKTUBHOM MMO3HABATEIBHOM AESATETLHOCTH 00YUYaIOINXCS;
- MHAMBHAYyaJM3alUI0 00pa30BaTEeNbHOrO Mpolecca U BO3MOXKHOCTh padOTaTh B TpYIIE HIU
WHJUBUIyaJIbHO MPH KEJIAHUH;
- CO3/IaHH€ YCIIOBUH JUIsl TIPOSIBICHUS OCOOCHHOCTEH, BBIABIEHHWE W pa3BUTHE TBOPUECKOH U
MMOMCKOBOI aKTUBHOCTH,
- OopraHuzamuilo arMochepbl AMOIMOHAIBHOTO OJIaromoiayuns, KoMpopTa, COTPYIHHYECTBA,
CTUMYJISILIUSL aKTUBHOM KOMMYHUKAIIUU;
- OpPraHu3alxIo0 SKCKYPCHIl Ha TEPPUTOPHUH IIKOJIBI U 3a €€ MpeaeaamMu Mpu He0OXOAUMOCTH.
[Tpu HEOOXOAMMOCTH 3aHATUS MOTYT MIPOBOJIUTCS B AUCTAHIIMOHHOM (popMaTe B TpyImimax
1 BeO-uaTax comuanbHou cetr «BKoHTakTe).
Buasl 3aHaTuii mo mporpamme. Jlekuun, Oecenbl, TabOpaTOpHBIE W MPaKTUYECKUE padOTHI,
MacTep-KJacchl, BBIMOJHEHHE CAMOCTOATEIbHOW pabOThl, ONBITBI M  AKCHEPUMEHTHI,
TECTUPOBAHUE.
Cpok ocBoenusi mporpammsbl. [IporpamMmma paccuntana Ha OJMH IO/, peaau3yercs B TeueHue 9
Mecs1eB, 36 HeJEIb.
Pesxxum 3ansiTuid. KoamdecTBo 3aHATHI B Heelio — 2. 3aHATHUS IPOBOJATCS 2 pa3a B HEJICIIO 110
1 vacy (1 akagemuueckuit yac — 40 MuH.)
esab u 321244 NPOrpamMMbI:
I[ens - hopMupoBanue y 00y4aronmxcs ryo0KOro 1 yCTOHYMBOTO MHTEpEca K MUPY BEIIECTB U
XUMHYECKHX MpPEeBpalleHUd, TpuoOpeTeHrne HeOOXOAUMBIX MPAKTHUYECKUX YMEHUN M HaBBIKOB
1o OOpallIeHuI0 C J1adOpaTOpHBIM O0OPYAOBaHUEM, a TaKke C IU(POBOW JlabopaTropuei mo
XUMUH.
3aoauu:
3anHTepecoBaTh 00YUYaIOIINXCS MPEAMETAMU €CTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTHU
IPEIMETOM «XUMUS.
[TpuBUTH 00YUYAIOIIMMCS HABBIKK TPOCKTHOM M MCCIIEA0BATEIIBCKOM pabOTHI.
CdopmupoBaTh TBOPUECKUE 1 KOMMYHHUKATUBHBIE CTOCOOHOCTH.
HayuuTh nonp3oBaThCcs NpubopamMu Mpy IPOBEACHUH SKCIIEPUMEHTOB, B TOM YHCIIE [IUPPOBBIM
o0opyoBaHUEM.
HayuuTh npuMeHATh TEOpEeTHUECKHUE 3HAHUS Ha TIPAKTHKE.
Pacmmputs Kpyrosop, 3pyauinio, MOBBICUTH OOIIUK YPOBEHb O0OPAa30BaHHOCTH U KYJIBTYPHI.
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IInanupyemble pe3yabTaThI:
JInyHOCTHBIE

1) YyBCTBO T'OPJOCTH 33 POCCHHCKYH0 XMMHYECKYK) HAyKy, OTHOILIEHHE K TpyHYy,
LIeJICyCTPEMIIEHHOCTh; (DOPMUPOBAaHHE ILIEHHOCTH 3JI0pOBOr0 M 0Oe3o0macHoro olpasa >KHU3HH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY JaibHeHIei 00pa3oBaTenbHOM TPaeKTOPUH.
MeranpeamMerHbie

1) YMEHHE CaMOCTOSATEIbHO OIpeNeNaTh LeIH CBOero oOydeHHs, OLEHHBATh
NPaBIJILHOCTD BBIITOJHEHUS ydeOHOH 3a/1a4i, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

2) YMEHHUE OPraHU30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTD
C YUHUTEJIEM U CBEPCTHUKAMH;

3) (dbopMynHupoBaTh, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHE.
IIpeamerHbie

1) XapaKTepr30BaTh BEIIECTBA [0 COCTaBY, CTPOSHHUIO U CBOMCTBAaM, YCTaHABIMBAThH
HNPUYNHHO-CJIEJICTBEHHBIE CBSI3M MEX/y JaHHBIMH XapaKTEPUCTHKAaMH BEIIECTBA;

2) NOJIb30BaThCsl  JTaOOpaTOpHBIM 00OpynoBaHMeM, LU(POBOI maboparopueit u
XUMHYECKON MOCYH0M;

3) IPOBOJIUTH HECIIOKHBIE XMMHUYECKHE OIBITHl M HAOMIOJCHHUS 33 W3MEHEHUSIMHU

CBOMCTB BEIIECTB B IPOIECCE MX TMPEBpAIlleHUi; COOIONaTh MpaBHia TEXHUKH 0e30MacHOCTH
IIPY POBEICHUY HAOIIOCHHI U OTIBITOB;

4) 00BEKTUBHO OIICHWBATh WH(OPMAIIMIO O BENIECTBAX M XMMHYECKHUX IMpOIeccax,
KPUTHYECKH OTHOCUTBCS K TICEBIOHAYyYHOUW WH(pOpMaLUU, HEI0OPOCOBECTHONW peKIIaMe,
KacaroIIekCs UCITOIb30BaHUS PAa3INIHBIX BEIICCTB.



2. YueOHBIH IJIaH

Tabnuya 1

Kypc (moxyas, pazmen)

KoanuyecTBO 4acos

1. BBogHoe 3ansitue. MacTpykTaxk no Th. BBoaHas 2
JIMAarHOCTHKA (TECT)

2. Kak ycTpoeHsl BeniecTna? 6
3. Ilpu3Haku XUMHUYECKUX peaKklnii 15
4. Ilose3Hble CBOMCTBA BEIIECTB 9
5. Cnajkue npeBpalieHus Ha KyXHe 9
6. BemectBa Bokpyr Hac 12
7. JleTeKTUBHBIC areHTCTBA 8
8. Kocmoc Bokpyr Hac 5
9. IToaroroska pabot 4
10. Utorosas arrectanus. MiTtoroBoe 3ansrue. 2
HUTOTI'O: 72




3. Conep:xanue NpOrpaMMbl
YyeoHo-TeMaTHYECKHI NJIaH.

Tabauya 2

HasBanmue pasaesia, TeMbl

KoaunuyecTBO 4acoB

Bcero

Teopus

IIpakTuka

DopMbI
KOHTPOJIA

BBoanoe 3ansaTue. UHCTpyKTaK
no Th. Beoauast AMaruHocTukKa.

2

2

Tect
Ilpunoosicenue 1

Kak ycTpoensnl BemecTBa?

6

Ipunoowcenue 2

XuMus — HayKa O BEIIeCTBax

[IpakTnueckas
pabora
«JIaboparopnoe
00opynOBaHUE U
TIPUEMBI
oOpareHus ¢
HUM

2.2

JIBu>keHue W  B3aMMOJICUCTBUE

YACTHII.

OmnpiT «Kammm
YEPHUJI B BOJIEY,
OTIBIT
«PacTBopenue
nepMaHraHara
KaJIUsl B BOJIEY,
OTIBIT
«PacTBOpenue
MTOBAPEHHOM COJIH
B BOJIE»

23

A npaBna i, uyto «Koka- konay»
MOXKET...?

Keiic 1. «A
MpaB/a Jik, 4TO
«Koka- komnay

MOKET...?»

Ipu3znaku
peakuuii

XUMHYECCKHUX

15

10

Ilpunoscenue 3

3.1

[TpuponHbIe UHIUKATOPHI.

Keric 2.
«IIpuponusie
VHJUKAaTOPbD)

3.2

Kpaxwmani.

OneIT
«Omnpenenenue
Kpaxmasna B
MIPOJTYKTaX )

33

ITonyuenue menu.

OnpIT
«[Tonyuenne
MEJN»

34

OkpammBaHue JIaMeHH.

OmnsiT «I{BeTHOE
TIIaMSI»

3.5

O0eclBeYeHHBIE
CekpeT TaitHOMHCH.

YepHua.

Keiic 3. «TaiiabI
CIIEICTBUSI»
OngpIT
«HeBunumeie
YEPHUJIA)

3.6

[Tonyuyenue kpacurenei.

IIpakTrueckas
pabora
«Ilonyuenue




IPUPOIHBIX

KpacUTENEn»
3.7 | llony4yenue xmopoduiia. 2 OnbIT
«Ilonyuenue
XJIOpOHUIIIaY»
4 IToJie3HbIe CBOMCTBA BeLIECTB 9 Ipunoocenue 4
4.1 | Ilouemy mbLUIO MOET? 2 [IpakTnueckas
paborta
«Omnpenenenue
YKECTKOCTHU BOJBD)
4.2 | JlomamHsss XUMYUCTKA. 1 OmngwiT «Kak
YAATUTh TATHA
4.3 | Yuctum nocyny. 1 OnbiT «Kak
YAQIATHh HAKUIIb)
4.4 | Kykypy3Has MajouKa - 1 OnbIT
a7ICOpOEHT. «Ancoporus
3a1axoBy
4.5 | Kpucrayuibl 3 OnbIT
«BpIpanuBanue
KpUCTaJLIa»
4.6 | Kataimzaropsl M  OpUPOJHBIE 1
WHTUOUTOPHI.
5 Caaakme mnpeBpalleHHsl Ha 9 Ipunoocenue 5
KYXHe
5.1 | Caxapa. 3 OnbIT
«ITonmyuenne
HCKYCCTBEHHOTO
Meaa»
5.2 | Onpenenenue TJIIOKO3BI B 3 Keiic 4.
OBoOIIAaX U (PpyKTax. «Onpenenenue
caxapa B OBOIIIAX
1 QpyKTax»
5.3 | [lonyyeHnue kpaxmaina ¥ ONBITHI C 3 [IpakTnueckas
HUM. pabora «3yuenune
CBOKCTB
Kpaxmasay
6 BemecTBa BOKpyr Hac 12 IIpunooiwcenue 6
6.1 | Yuctele BemectBa U  CMECH. 1
Cnioco0OnI pa3ziejieHus1 CMecei.
6.2 | Boma - MHoroe 1M Mbl O Hel 2 OmnbiT «CBOICTBA
3gaeM? Boanl. OuncTKa
BOJIbD)
Keiic 5. «<Bona
KUBASI U ...7»
6.3 | CTonoBbIi yKCyC M YKCYyCHas 1 [IpakTnueckas
ACCEHIHUA. pabota «CBolicTBa
YKCYCHOM
KHCJIOTBI»
6.4 ITuteeBag cona. 1 OnrwiT «CBoiicTBa
MIUTHEBOU COIBI»
6.5 | Yaii, ero cocTtaB ¥ CBOMCTBA. 1 OmnpiT «CBOMCTBA




qas
6.6 | CTupanbHble MOPOLIKU U OPYTHe 1 - 1 OmneiT «CBolCTBa
MOIOIIIHE CPEJICTBA. MBLJIa
6.7 | JlocboHBI, TyxXH, KPEMBI U IpoUas 2 - 2 OmneIT
nappromepus. «M3roroBnenue
TYXOB»
6.8 | MHorooOpa3ue JeKapCTBEHHBIX 3 1 2 OnbIT
BEIIECTB. «HeoObrunbIE
CBOMCTBA TaKUX
OOBIUHBIX 3€NEHKU
1 110712, OTIBIT
«CBoiicTBa
aCIUpPUHA»
7 JleTeKTUBHBIE aTEHTCTBA 8 3 5 Ilpunoscenue 7
7.1 | CumnaTtuyecKre YepHua. 2 1 1 OnbIT
«CekpeTHble
YEPHUJIAY
7.2 | AxBapenbHbIE KPACKH. 2 1 1 OnbIT
«Tonyuenne
aKBapeIIbHBIX
KPacoK»
7.3 | MbuIbHBIE TY3BIPH. 1 - 1 MBUTBHBIE OTIBITHI
7.4 | CocTaB LIKOJIBHOTO Mea. 2 1 1 OmnbiT «CBOICTBA
HIKOJILHOTO MeJiay
7.5 | UaaukaTopsl 1 - 1 OnpIT
«Omnpenenenue
Cpelbl pacTBopa ¢
MOMOIIbIO
UHINKATOPOBY
8 KocMmoc Bokpyr Hac 5 2 3 Ipunoowcenue 8
8.1 | XuMuueckuii coctaB atMmochepsl. 2 1 1 IIpakTrueckas
paborta
«KauecTBeHHbIN
COCTaB BO3yXa»
8.2 | XuMHYeCKHUil COCTaB JIUTOCHEPHI. 1 - 1 [IpakTnueckas
pabora «3yuenue
TIOYBBI)
8.3 | XuMuuecKuid cocTaB 2 1 1 [IpakTnueckas
ruaApocdepsl. pabora
«KauecTBeHHBIN
aHAJIU3 BOJBD)
9 Ioaroroska paéor 4 2 2 Ipunoowcenue 9
10 Hrorosas arrecranus. 2 1 1 BeicTynuienus
Hrorosoe 3ansTHE. o0yyJaromuxcs,
Oecena
UTOI'O: 72 26 46




Conepxanue y4eOHO-TeMaTHYECKOI0 MJIAHA.
1. BBoanoe 3ansitue. UHcTpykTaxk no Th. BBoanas niuarnocruka. (2 yaca).
Teopusi: 3HaKOMCTBO J€Te C LeMsIMH M 3aJadaMH Kypca, C MpaBUJIaMHU TOBEJICHUS MpU
MPOBEJICHUN OMBITOB, SKCIEPUMEHTOB, HaONIO/EHUHN; TexHUKa Oe3omacHOCTH. OTBETh Ha
BOMPOCHI TecTa (2).
2. Kak ycTpoenbl BemecTBa. (6 yacoB).
2.1. Xumust — HayKka o BemecTBax. (3 gaca).
Teopus: becena Ha Temy «O00pya0BaHUE W BeIIeCTBa I ONbITOB. [IpaBuia 6e3omacHOCTH MpH
MPOBEJICHUH ONBITOBY (1)
IIpaxkmuxka: Tlpaktuyeckas pabora «JlabopaTopHoe oOopymoBaHHE M TPHUEMBI OOpaIIeHUS C
HUMY (2)
2.2. JIBmxeHUE U B3aMMOJICHCTBHE YacTull. (2 Jaca)
Teopus: becena Ha Temy «JIBuxeHue u B3aumoeiictue yactuiy (1)
IIpaxkmuka: OnbIT «Kamim 4epHUs B BOAE», ONBIT «PacTBOpEHUE epMaHraHaTa Kajiaus B BOAEY,
onbIT «PacTBOpeHue nmoBapeHHoO# conu B Boje» (1)
2.3. A nipaBaa nu, uto «Koka- koma» Mmoxert...? (1 gac)
Ipaxmuxa: Ketic 1. «A npaBaa mu, uto «Koka- koma» Moxert...?» (1)
3. llpu3Haku xumn4yeckux peakuuid. (15 yacon)
3.1. [Ipupoaubie nHAMKATOPHI. (3 Haca)
Teopus: becena Ha Temy «lIpupoaubie naAEKATOPH (1)
Ipaxmuxa: Ketic 2. «IIpupogHbie ”HAUKATOPB» (2).
3.2 Kpaxmai. (2 gaca)
Teopus: becena na remy «Kpaxman. Onpenenenue kpaxmaia B IpoayKTax nutanus» (1)
IIpakmuka: OnwiT «OnpeaeneHne kpaxmaia B mpoaykTax» (1)
3.3 [lonyuyenue memu. (1 gac)
IIpaxkmuka: OnwiT «Ilomyaenne mean» (1)
3.4 OkpamuBanue wiameHu. (1 gac)
IIpaxkmuka: OnwiT «I[BeTHOE TIIaMs» (1)
3.5 O6ecuBeuennbie yepHuna. Cekper TaitHomucH. (4 Jaca)
Teopusi: becema nHa Temy «OOeclBEUYCHHBIC YepHWIA. XUMUYeckue KapTUHKH. Cekper
tariHonucm» (1)
IIpaxmuxka: Ketic 3. «TaliHbI ciencTBus», onbITh «HeBuaumblie uepHunay (3)
3.6 [Tonyuyenue kpacureneil. (2 yaca)
Teopus: becena Ha Temy «Kpacurenn» (1)
Ipaxmuxa: Ilpaktudeckas padota «llomydenue npupoanbsix kpacurenein» (1)
3.7 llonyuenune xnopodumia. (2 gaca)
Teopus: becena Ha remy «Xnopodumm» (1)
IIpaxkmuka: OnwiT «Ilomydaenne xmopoduiaay (1)
4. ITone3uble cBOIicTBA BellecTB. (9 4acoB)
4.1 [Touemy MbuTO MOET? (2 "aca)
Teopus: becena Ha Temy «/lpy3bst Motigonsipa. [Tlogemy mbiio moet? XKectkocTs Boab» (1)
IIpaxkmuxka: Ilpaktudeckas padora «OnpeneneHre KecTKoCTH Boab (1)
4.2 Jlomamuss xumuuctka. (1 gac)
IIpaxkmuka: OnwiT «Kak ynamuts nataa?» (1)
4.3 Yuctum nocyny. (1 gac)
IIpaxkmuka: OnwiT «Kak ynamute Hakumb?» (1)
4.4 Kykypy3Has nanouka — agcopOent. (1 gac)
IIpakmuka: OnwiT «AncopOius 3amaxosy (1)
4.5 Kpucramiesl. (3 gaca)
Teopus: becena na Temy «Kpucramisn (1)
Ipakmuxa: OnupIT «BeipamuBanue Kpuctamiay (2)
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4.6 Karanuzaropsl v npupoaHbie UHTUOUTOPHI. (1 vac)

Teopus: becena Ha Temy «KatanuzaTopbl 1 ”HTHOUTOPHD (1)

5. Caankue npespamieHusi Ha KyxHe (9 4acoB)

5.1 Caxapa. (3 gaca)

Teopus: becena na temy «Caxapa. IlomydeHne HMCKYCCTBEHHOTO MéEna. JlomamHue
neaeHis». (1)

Ipakmuxa: OubIT «IlonydeHue HCKYCCTBEHHOTO Meaay (2)

5.2 Onpenenenue riroKo36l B 0BOIIax U ppykrax. (3 gaca)

Teopus: becena Ha Temy «Uto Takoe rioko3a. [louemy Hecrienbie 1610ku Kucabie?» (1)

IIpaxkmuxka: Ketic 4. «Onpenenenne caxapa B opomax u Gppykrax» (2)

5.3 IlonyuyeHue kpaxmana U ONbITH ¢ HUM. (3 yaca)

Teopus: becena Ha Temy «UTo Takoe kpaxman. Cbeno0HbIN Kieit» (1)

Ipaxmuxa: Ilpaktudeckas pabota «/3yueHne cBoOMcTB Kpaxmainay (2)

6. BemmecTBa Bokpyr Hac. (12 yacoB)

6.1 Yuctsle BemectBa u cmecu. CriocoObl pasaenenus cmeceit (1 gac)

Teopus: becena Ha Temy «BemiecTBo, ¢u3myeckne cBoiicTBa BemecTB. OTIMYME YHCTHIX

BeliecTB OT cMeceld. CriocoOwl pa3aenenus cmeceii». (1)

6.2 Bona - MHOTO€ JTU MBI O HEH 3HaeM? (2 gaca)

Teopus: becena Ha temy «Boga - mHoroe num Mbl 0 Hel 3Haem? Boga u e€ cmoiictBa. Uto

HeoObryHOTO B BOJe? Boma mpecHas m mopckas. CnocoObl OYHMCTKH BOJBI: OTCTaBaHHE,

¢ubTpoBanue, ooeszapaxxuBanuey. (1)

IIpaxkmuka: OnwiT «CBoiicTBa Bobl. OUnCTKA BOABIY, Kelc 5. «Boga sxuBas u ...7» (1)

6.3 CronoBslif ykcyc u ykcycHas acceHius. (1 gac)

IIpakmuxka: Tlpaktudeckas padora «CBoicTBa YKCYCHON KUCIOTHI» (1)

6.4 [TutbeBas cona. (1 gac)

IIpaxkmuka: OnwiT «CBOMCTBA TUTHEBOM coab» (1)

6.5 Yaii, ero coctaB U CBOWCTBA. (1 gac)

IIpakmuka: OnwiT «CBoiicTBa das» (1)

6.6 CtupanpHbIe TOPOIIKH U JpyTHUe MoromIue cpeactsa. (1 gac)

IIpakmuka: OmnwiT «CBoiicTBa MbI1ay» (1)

6.7 JlockOHBI, TyXH, KpeMbl U Tipouas mapgromepusi. (2 yaca)

IIpakmuka: OnwiT «3roToBnenue nyxoBy» (2)

6.8 MHOroo0Opasue nekapCcTBEHHBIX BellecTB. (3 yaca)

Teopus: becema Ha TeMy «MHOTOOOpa3ue JEKapCTBEHHBIX BemecTB. Kakue jexkapcTBa Mbl

OOBIYHO MOXKEM BCTPETUTh B CBOEH JoMamIHei anTteuke? ANTEYHBIH HOA M €ro CBOWCTBA.

[ToueMy ¥onm Hamo nepkaTh B IUIOTHO 3aKYNOPEHHON CKJSIHKE. «3€J€HKa» WM PacTBOP

OpumunanToBoro 3enéHoro. [lepekuck Bogopoa u ruaponeput. CBOWCTBA MEPEKUCH BOIOPO/IA.

ACTUpUH WU alleTWICAIULNIIOBAs KUCJIOTa U ero cBoicTBa. OMacHOCTh NpHU MPUMEHEHHU

acniupuHay. (1)

IIpakmuka: OnbiT «HeoObIYHBIE CBOMCTBA TaKUX OOBIYHBIX 3€JIEHKU M HOa», ombIT «CBOMCTBA

aciupuHay (2)

7. JleTeKTHBHBbIE areHTCcTBA (8 YacoB)

7.1 Cumnatudeckue yepHuia. (2 gaca)

Teopus: becena Ha Temy «3aranku [llepnoka Xommca. CumMnaTuyeckue YepHUIIA: Ha3HAUEHUE,

npocreime peuents. (1)

IIpaxkmuka: OnwiT «CexkpeTHbie yepHmia» (1)

7.2 AkBapenbHbIe KpackH. (2 yaca)

Teopus: becena Ha temy «CocTaB akBapeiabHbIX kKpacok. [IpaBuna obparenus ¢ HuUMm». (1)

Ipakmuxa: OubiT «Ilonydyenue akBapenbHbIX Kpacok» (1)

7.3 MbuibHbIe Ty3bIpH. (1 yac)

Ilpakmuka: MpuibHbIE OTIBITHI (1)
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7.4 CocraB IKOJIBLHOTO Meda. (2 Jaca)

Teopus: becena Ha Temy «CocTaB mKOJALHOTO Mesay (1)

Ilpakmuka: OnbiT «CBoiCTBA MIKOJIBHOTO Menay (1)

7.5 Unnukatopsr (1)

Ipakmuxa: OupiT «OnpenenaeHne cpeibl pacTBOpa ¢ IMOMOLIbI0 HHAUKATOPOB» (1)
8. KocMoc Bokpyr Hac (5 yacoB)

8.1 Xumnueckuii cocraB atMmocdepsl. (2 yaca)

Teopus: becena Ha TeMy «XUMHUECKU# cocTaB arMochepbn» (1)
IIpakmuxa: Ilpaktudeckas pabota «KauecTBeHHBII cocTaB Bo3ayxa» (1)
8.2 Xumunueckwuii coctaB nmurocdepsl. (1 gac)

Ipakmuxa: Ilpaktudeckas padora «3yuenue moussi» (1)

8.3 Xumuueckwuii coctaB rugapocdepsl. (2 gaca)

Teopus: becena Ha Temy «XuMudeckuii coctaB ruapocheps (1)
IIpakmuxka: Ilpaktudeckas padora «KauecTBeHHBIN aHamu3 BOIb» (1)

9. lloaroroBka pador. (4 yaca)

Teopus: IlonroroBKa TEOPETUUECKON YacTH padoT. (2)

Ilpaxmuxa: PaboTta HaJl OMBITAMH U SKCTIEpUMEHTaMH. (2)

10. UtoroBas arrecranusi. UTorosoe 3ansitue. (2 yaca).

Teopus: becena. IlonBenenue uToroB paboThl oObenuHEHHs 3a yueOHbIH roz. OOcyxneHue
Han0oJiee MHTEPECHBIX U HEOOBIYHBIX MOMEHTOB. (1)

Ilpaxmuxa: 3amuyTa BBIMOTHEHHBIX padoT. (1)
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4.KoMIjieKkc OpraHu3aliiOHHO-NEeJArOrH4ecKUX yCJI0BHIA.

Kanennapusblii yueOHbIil rpaduk.
Tabnuya 3

Mecsn

Henenu
oOyueHus

3aHsTHs / U3 HUX KOHTPOJIbHBIE / KAHUKYJISIPHBIN MepuoJt

1 rog oOyueHus

1 — e nonyroaue. Hayano yue6HOTO0 roja — nepBblii yueOHBIN AEHb.

CenTs0pb

nexadpb

<

0| N[ N |[h= (W IN|—

<IN MMM MKM~MKMMKKNMNMKNKK

2 — e moJyroaue

SluBapp

man

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

roHs -
aBryCT

39-52

ﬁ‘<=>‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<:1':l
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Kom - Bo y4eOHBIX 36
HEJIeIb

Kom — Bo 3amsaruii B 2
HEACIIO

Kom-Bo ak. 4acoB B 2
HEOCIIO

Bceero JacoB 10 72
rporpamme

Yci0Bus peanu3anui NpoOrpaMMabi.

Mamepuanbvno — mexnuueckoe obecneuenue:

yueOHBIN KJIACC CO CTOJAMH U CTYJIbSMU;

TETpau, pyuKH, KapaHJallu, THHEHKH;

HaTJIsIHbBIE TOCOOHS;

BeCHI 2NIeKTpoHHBIE yueOHbIe 200 T

KOMIUIEKT TOCYIbl U O0OPYAOBaHUS sl YUEHHYECKHUX OmbITOB (Habop wamek Ilerpu, Habop
WHCTPYMEHTOB TIPEMapoBajbHbIX, CcTynka ¢apdopoBas C TECTUKOM, Ha0Op (IIaKOHOB JIs
XpaHEHHs PEeaKTUBOB, HAOOP MPOOUPOK, CIUPTOBKA, TOpIOYEe Uil CIIUPTOBKHU, (PUIBTPOBAILHAS
Oymara, KOJIOBI, MajoyKa CTEKJISIHHAs, MEpHbI LWIMHIP, BOPOHKA CTEKJsSHHAs, CTaKaH
CTCKJISTHHBIN, J1a00paTOPHBIA KOMIUIEKT IS HA4YaJlbHOTO OOydYeHUs XUMHUH, MpUOOp s
MOJIyYEHUs Ta30B, KOMIUIEKT TEPMOMETPOB);

KOMILIEKT HEOOXOJUMBIX XUMUYECKUX PEaKTHBOB;

KOMIUIEKT HEOOXOAUMBIX KOJUIEKIINIA;

Ha0Op HEOOXOAUMBIX MTPOAYKTOB MUTAHUS, IEKAPCTBEHHBIX BEILIECTB U T.1.

mudpoBas snaboparopust MO XUMUU (OECIPOBOAHOM MYNBTHUAATYMK 10 XUMHH C 4-Ms
BCTPOEHHBIMU JaTYMKaMU: NaT4uK pH, AaTyuk BBICOKOM TemmepaTypbl TEPMOMApHBIM, HaTUUK
3IIEKTPONPOBOIUMOCTH, JaTYMK TEMIIEPAaTyphbl IUIATUHOBBIM, OTIENbHBIE IaTYMKHU: JaT4YUK
ONTHUYECKOM TIIOTHOCTHU (KojopuMeTp)), kadenb USB coennHUTENbHBIN, 3apsTHOE YCTPOHCTBO C
kabenem miniUSB, USB agantep Bluetooth 4.1 Low Energy, kpaTkoe pyKOBOICTBO IO
JKCILTyaTaluu HUQppoBOil 1abopaTopun, METOINYECKIE PEKOMEHIALINH.

Hugpopmayuonnoe obecneuenue: KOMIBIOTEp, TPOEKTOp, Mpe3eHTAMH, (HOTOU300paKeHus,
BUJICOMAaTEPUAIBL.

Kaopoeoe obecneuenue. Yunurenb XUMUH, epBast KBATU(UKAITMOHHAS KATETOPHUS.

@DopMbI ATTECTALMU /KOHTPOJIS.

Ha nepBoM 3aHATHU MPOBOAMUTCS BBOAHASI JUATHOCTHKA B (JOPME TECTUPOBAHUS C LIENBIO
BBISIBJICHUSI TIEPBOHAUYAIBHBIX 3HAHUI oOyyarommxcs 00 OKpyXaioluleM MHpEe, O BELIECTBax,
TOTOBHOCTH JIeTel 00ydarcs o mporpaMMe.

B koHie roma oOy4eHHs TPOBOJIUTCS UTOTrOBasi aTTecTamusi — ydacTue B Mactepckoi
TBOPYECKUX pabOT UM HAYYHO-IPAKTUYECKON KOH(pEPEHIIUH.

OueHoYHbIE MATEPHUAJIbI.

B xome peanmzanmuu mporpamMmbl TIEAAror 3amoyHSIET WH(HOPMAMOHHYIO KapTy
orpezieNieHus] YpOBHSI OCBOEHHSI 00pa30BaTENIbHBIX PE3yNlbTaTOB, B KOTOPOW B TPEXOAIBHOMN
CHCTEME OTMeUaeT OayuIbl 00YJaoUMXCs IO BCEM IUIAHUPYEMBIM pe3yJIbTaTaM.

3 Gajuta — BBICOKUH YPOBEHb OCBOEHUS MMPOTPAMMBI;
2 Gata — cpeJHUI YpOBEHb;
1 Gaymt — HU3KUHN yPOBEHB.

KoHTponbHO-M3MepUTENbHbIE MaTepUalbl M KPUTEPUU OIICHUWBAHHUS pPa3MEUICHbI B
MPUIIOKEHUU K TporpaMme.

Metoaunyeckoe obecrnedyeHre NPOrpaMMabl.

Opranm3anys 00pa30BaTEIBHOTO MpoIecca ouHas. Bo3MOXXHO ceTeBoe B3aMMOJICHCTBHE
¢ o0mieoOpa3oBaTeNbHBIME OpraHU3alUsIMU paiioHa. s BBHIMONHEHUS 3aqad MPOrPaMMbl
«XuUMHsI BOKPYI Hac», B HeW coueraroTcs Takue (OpMbl MPOBEACHHS 3aHATUN, KaK HUIPHI,
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Oecepl, MPAKTUYECKHE paOOThI, CBS3aHHBIC C TPOBEACHHEM OIBITOB M JKCcIepuMeHToB. Ha
HEKOTOPBIX 3aHATHUSX, [0 YCMOTPEHHIO TIe/1arora, BO3MOXHO MTPOBEIEHUE SKCKYPCHUH.
MeToabl npoBeeHUs 3aHATHIA.
CrnoBecHble — BepOanbHBIE (OOBSICHEHHE, pacckas, Oecena, WHCTPYKTaX). OTH METOMIbBI
UCTIOJIE3YIOTCS TIPU 3HAKOMCTBE 00YJAIOIIUXCSI C HOBOUM TEMOHA.
JleMOHCTpallMOHHBIE WM HAIJISAIHbIE METO/IbI.
[IpakTudeckre MeTOAbI (MMPAKTUYECKUE PAOOTHI, OMBITHI, IKCIIEPUMEHTHI).
[TpoGneMHBIiT METO/I.
Keiic-rexHonorumu.
Metonsl  MOTHBallMd W CTUMYJIMPOBAaHUS  (AMCKYCCHH, METOIbl  SMOIMOHAIHHOTO
CTUMYJIMPOBAHUS, TBOPUECKHE 3a/1aHHUs, TTOOIIPEHUS).
MeTtobl KOHTPOJISL U KOPPEKLUH.

5. Cnncok uTepatypsl
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OcHoBHas1 JInTEepaTypa:

Crenun b.J[. 3anumarensubie 3aganus u 3¢ dextHsie onbiThl Mo xumuu / b.J[. Crenun, JILIO.
AnuxbepoBa. — Mocksa: JIPODA, 2002. — 432 c.

Crenun b.J[. Knura mo xumun st qomamuero ureHust / b.J[. Crenun, JILFO. AnukGepoBa. —
Mocksa: XUMUM, 1995. - 400 c.

Anexcunckuii B.H. 3anmmarensHble ombITel mo xmmun / B.H. AnexcuHckmit — Mocksa:
ITPOCBEHIEHHUE, 1995. — 96 c.

Onwsrun O. Yyneca Ha BHIOOp MM XMMHUYECKHE OMBITHI JJi1 HOBUUKOB / O. OnbruH. - Mockaa:
Jerckas nureparypa, 1987. - 127 c.

Casuna JI.A. 3anmmarensHas xumug / JI.A. CaBuna — Mocksa: U3narensctBo ACT - 2018. —
223 c.

Hcnonp3oBanne 1muGpoBBIX J1aboparopuii mpu oOydeHHMH XuMuu B cpeaneit mmkone / ILH.
becranos, M.B. lopodees, .M. Kunun, A.U. 3umuna, [1.A. OpxexoBckuii — MockBa:
BMHOM. JlaGoparopus 3uanwuii, 2014. - 229 c.

becnanmos IL.LM. Peanuzamust  o0pa3oBaTeibHBIX NPOTpaMM  €CTECTBEHHOHAYYHOH |
TEXHOJIOTHYECKOW HAMpPaBJICHHOCTEW MO XHMHUHM C HCIOJb30BaHHUEM OOOPYyIOBaHUS IIEHTpA
«Touka pocra». Metoauueckoe nocodbue / I1.U. becnanos, M.B. Jlopodees, - Mocksa, 2021. —
156 c.

JonoHuTebHAS JIUTEPATYpAa:

Xayzep .®@. Urpaem B Hayky. OTkpsiBaeM aiis cedst mup /J1.D. Xaysep. — MockBa: AnbrnuHa
[Ta6Gmumrep, 2017. - 48 c.

Jleencon M.A. 100 BompocoB M OTBETOB MO XWUMHH: MaTepuaibl Ui IIKOJBHBIX pedeparos,
(bakyIbTaTUBHBIX 3aHATHH W ceMHHaApoB: YueOHoe mocobue / WM.A. JleeHcon -Mockaa:
MzparensctBo ACT, U3natensctBo Actpens, 2002. - 347 c.

Ounuknoneaust aia aere. T. 17. Xumus / I'mas. pen. B. A. Bomoaun, Ben. Hayd. pen. U.
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Kpurepun oueHuBanms:
3 6amia — BBICOKUI YpOBEHbD,
2 Oayta — CpeTHUM YPOBEHBD,
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1 Gann — HU3KHIA yPOBEHB
JIM4YHOCTHBIE Pe3yJIbTAThI:

06)/‘161701/141/{60}1 3auHmepecyroncs npedmemamu eCmeCcme€erHHO-HayYHoco yuKia, 6 yacmdaocmu

xXumueu.

3 Gamna — 00yJaroUiicsi ¢ HHTEPECOM y4acTBYeT B paboTe 0ObEAMHEHNUS, IPUHIUMAET aKTHBHOE
ydacTHe B KOHKypCax €CTECTBEHHO-HAyYHOW HAIPaBIEHHOCTH, HWHTEPECYETCs] BOIPOCAMH,

KaCcalroniuMucsa XuMunu,

2 Oamra — oOywaromuics ydacTByeT B pa0oTe OOBEAMHEHHS, HO HE BCErJa MpOSBISICT
AKTHMBHOCTb B KOHKYPCaX €CT€CTBEHHO-HAYYHOU HAIIPABICHHOCTH;
1 Gamn — oOywaromuiicsi HEaKTUBEH Ha 3aHATHAX, HE MPOSBISET MHTEpeca K KOHKypcaMm

€CTECTBEHHO-HAYyYHO! HAIPaBJIEHHOCTH.
MeranpeamMerHbie pe3yJabTaThl:

Obyuarowuecs nonyuam HaA8bIKU padomsl ¢ Memooamu, HeoOX0OUMbIMU O/ UCCAe008AHUIL:

Hab00amy, UsMepsims, IKCNePUMEHMUPO8amy, NPOEOOUNMb MOHUMOPUHS U M.O.
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3 Gamna — o0yJaromuiicss ¢ HMHTEPECOM y4acTBYET B MCCIICAOBAHUSIX, MPOSBISET HHUIMATUBY B
MPOLIECCE MPOBEICHUS OTBITOB;
2 Gamia — oOydaroUMiics y4acTByeT B UCCIIEJOBAHUAX, HO HE BCET/Ia MPOSIBIISICT WHUIIMATUBY B
MPOLIECCE MPOBEICHUS OIBITOB;
1 Gam — He MPOSIBIIIET UHTEPEC K UCCIIEJOBAHUSAM H OIBITAM.
Y obyuarowuxca cpopmupyromes meopueckue u KOMMYHUKAMUBHbBIE CHOCOOHOCU.
3 Gayna - o0yyaromuncs TpOSBISIET TBOPUECTBO U U300PETATENBHOCTD B MPOLIECCE BHITIOTHEHUS
MPAKTUYECKUX pPa0OT, yMeeT TI'PaMOTHO 3allHUINaTh BBHIMOJIHEHHYIO pPalOOTy, JIETKO HAaXOIUT
OOIINH A3bIK B TPYIIIIE;
2 Gama - O0y4YaroImMIACS TPOSIBISET TBOPYECTBO MPH MPOBEICHUHM NMPAKTUYECKUX padoOT, HO
3aTPYAHSAETCS TPHU 3aIIUTE BBIMOJHEHHBIX PaOOT, UCIBITHIBACT 3aTPYAHEHUS MpPU OOIICHUU C
OJITHOTPYIITHUKAMH;
1 Gann — oOydarouuiics ¢ TPYZOM BBINOJIHSAET MPAKTHYECKUE PAaOOTHI, HY)KJA€TCS B MOMOIIU
nejarora MpH 3allUTe MPAKTUYECKUX 3aJaHHi, UCIBITHIBAET 3aTPyJHEHUS MpH OOIIEHUU C
OJTHOTPYIITHUKAMHU.
IIpenmeTHbIe pe3yJibTaThI:
Obyuarowuecss Hayuamcs noiv308amsbcsi npubopamu U yugposou aabopamopueti npu
npogedeHul IKCNePUMEHMO8.
3 Oamna - oOywaromuiicss mpuoOpen HaBBIKM IOJb30BaHUS NPHOOpaMH, MHCTPYMEHTAMH U
nupoBoi sabopaTopueil A MPOBENCHHUS OIBITOB, MOXET JETKO HCIOJIb30BaTh HUX Ha
NPaKTUKE;
2 Oamna - oOydwaromuiicss TPUOOPENT HaBBIKA TOJB30BaHHUS MPUOOpaMU, MHCTPYMEHTaMHU, U
mudpoBoii  JabopaTopuel, HO HUCHBITHIBACT HE3HAUUTENbHBIC 3aTPyAHEHHUS TpU UX
UCIIOJIb30BaHUU;
1 Oamn — oOyyaromuicss 3aTpyAHSAETCS CaMOCTOSATENBHO TIOJb30BAThCS IMpHOOpaMH,
MHCTpYMEHTaMH U I POBOil TabopaTopueil Mpu NpoBEACHUN OMBITOB U SKCIIEPHUMEHTOB.
Hayuamca npumensams meopemuueckue 3Hanus Ha NpaKxmuke, NPOOOUMsb ONbIMbI U
9KCNepuUMeHmul.
3 OGamma — oOydarouuiics OCBOWJI TEOPETHUECKHH Marepuan MpOorpaMMbl, CMOT YCIIEHIHO
3alUTUTh pabOTy Ha MTOrOBOM aTTEeCTallMd, YBEPEHHO MPOBOAMUT OMNbBITHI U KCHEPUMEHTHI,
HOJIB3YSACh TEOPETUUECKUMHU 3HAHHUSIMU.
2 Oamma - oOydYarOUMHCA OCBOWJI TEOPETHUYECKHUN MaTepHayl MpPOTrpaMMBbl, JTOMYCTHII
HE3HAUMTENbHbIE OIMIMOKH, 3ammiias padoTy, MOXKET MPOBOAMTH ONBITBI M IKCHEPUMEHTHI,
MOJIb3YSCh TEOPETUUECKUMHU 3HAHUSMHU.
1 Gamn — oOydarouuiics ci1abo OCBOMI TEOPETHUECKUN MaTepuall, 3aTPYIHSETCS MPUMEHSTbH
MOJTy4YEHHBIE 3HAHUS [P POBEIEHUH OIBITOB U AKCIIEPUMEHTOB.

Ipunoocenue 1

Tect (BBOAHAS TUATHOCTUKA).

Henb: BessBUTH NCXOHBIC JaHHBIE peOEHKA, UMEIOIINE OTHOIIICHHE K MUPY BOKPYT HAC.
1. [IpeBpareHue BEMIECTB U UX MOJTydeHHUE OOBSICHIET HayKa:
A) reorpadus;
b) actponomusi;
B) ¢pusuka;
I') xumus.
2. PacTBOpeHHE XUMHUECKUX BEIIECTB C LIEIbI0 UX U3YUYEHHUS — 3TO METO]I, Ha3bIBAEMBIii:
A) HaOmoeHuE;
b) sxcnepumeHrT;
B) usmepenue;
I') onucanue.
3. K u3mepuTenbHbIM prOOpaM OTHOCHT:
A) TepmomeTp;
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b) nyny;

B) mraTtus;

I') cnupTroBky.

4. Kakoit m3MepuTeIbHBIA TPUOOP BaM MOHATO0OUTCS, €Cii OyIeT HY)KHO y3HaTh CKOPOCTbh, C
KOTOpO# OexuT sieonapn’?

A) OMHOKIIB;

b) cexynnomep;

B) mmarens;

I') mepHbIil TUIMHAD.

5. K TenaM npuposl OTHOCST:

A) IOJNMUATUIIEH;

b) nepeBbs;

B) aBTOMOOMIIBHOE TOILIHBO;

I) nymy.

6. BemectBoMm sBIsieTcs:

A) actepous;

b) kamens;

B) Bona;

I') oukn.

7. Bo3ayx mpencraBisieT coOoi:

A) 4HCTBIA KUCIOPOI;

b) maps1 BojI,

B) cmech pa3HbIX razos;

I') kucnopo 1 mapsl BOJBI.

8. HuCThIMHU HA3BIBAIOT BEIIECTBA, KOTOPBIE:

A) co371aHBI YETTOBEKOM;

b) oOpa3oBaHbI U3 Marmer;

B) BO3HUKIIN U3 TOPHBIX MTOPOS;

I') He coneprkar mpumecei.

9. Bona B ra3000pa3HOM COCTOSTHUY HaXOJIUTCS B:

A) okeaHax;

b) nennukax;

B) pekax;

I') BO3myxe.

10. KucnotHsie 10 00pa3yroTcs B pe3ybTare:

A) pa3BeeHUs JOMAITHUX KUBOTHBIX;

b) pacnpoctpanenus cenbCKOX039MCTBEHHBIX PACTCHUIA;
B) BEIOpOCOB B aTMOc(hepy MPOMBIIITIEHHBIX MPEATPHUSITHIH;
I') BEIOPOCOB CTOYHBIX BOJI B KAHATU3AIHIO.

OueHka pe3yJbTaToB:

BBICOKH I YPOBEHb 0CBOCHHSI — IPaBUIIbHO OTBETUIHN Ha 10 — 8 Bompocos
CcpeIHMii YpOBeHb OCBOECHHUS - IPABUIILHO OTBETHIIM Ha 7 — 5 BOIIPOCOB
HHU3KHUIl YPOBEHb 0CBOEHHUS - MCHBIIIE 5 BOIIPOCO.

IIpakTyeckue padoThl (ONBITHI) NPOBOAMMbIC HA 3AHATHAX.
Hemu:

3aI/IHT€p€COBaTL 06yqa10mnxc;1 npeaMeToOM €CTCCTBCHHO-HAYYHOT' O LIUKJIA: XHUMHUEH.
Hayuuth HaOMI0AaTh, H3MEPSTH, YKCIICPUMEHTHPOBATH, TPOBOIUTH MOHHUTOPUHT U T.]I.
CdopmupoBaTh y 00ydaromuxcsi TBOPYSCKHE U KOMMYHHUKATHBHBIE CTIOCOOHOCTH.
Hayuuts mons3oBatbcs npubopaMu Ipy MpOBEIEHUH SKCIIEPUMEHTOB.
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HayanCﬂ IIPUMCHATh TCEOPCTHYCCKHUE 3HAHUMA Ha IPAKTHKE, TMPOBOJUTH ONBITEI U
OKCIICPUMCHTHI.

Ipunoowcenue 2
Kak ycrpoens! BemectBa? (6 4acoB)
1. IlpakTnyeckast padora «JlabopaTopHoe o0opyaoBaHHe M MPUEMBI O0pallIeHUs] ¢ HUM»
Llenb: n3yunTh TpaBWiIa TEXHUKH O€30MACHOCTH TpPH paboTe B XUMHUYECKOM KaOWHETE H
HAyYUTHCSI OCHOBHBIM MpUEMaM OOpareHus ¢ 1a00paTOpHBIM 000PYIOBAHHEM.
O6opyoBaHKE M PEAKTUBBL: TAOOPATOPHBIA MITATUB, IITATHB JAJS NPOOHMPOK, AepkKarenb s
npoOUPOK, CIUPTOBKA, CHUYKH, NMPOOMPKA, XUMHUYECKHH CTaKaH, MEPHBIM IWIMHAP, KOJIOa
KOHUYecKasi, XUMH4YecKas BOpOHKa, ¢apdopoBas uamika Ais BBIAPUBAHUSA, CTEKJISHHAs
MAJI0YKA, LIIATEIb, CTAKAH C BOJOW, TaTYUK BBICOKOW TEMIIEPATyPBI.
WHCTpyKTax 1Mo TeXHUKE O0€30MacHOCTH:
Pasmecture oOopymoBaHWME TakuM 00pa3oM, 4YTOOBI HUCKIIOYUTH €ro TNaJeHHue WU
OTIPOKUbIBAHUE.
[To oxoHyaHuu pabOTHl MPUBEAMTE B IMOPAJOK CBOe pabouee MecTo, craiite iabopaTtopHoe
obopynoBaHue.
Xoxa paboTsl:
1. O3HaKOMJICHHE C XUMHUYECKON TTOCYJION 1 JTA0OpaTOPHBIM 000PYTOBAHUEM.
3aoanue 1. TlozHakoMbTeCh C JIaDOPAaTOPHBIM OOOpYAOBaHUEM. 3apucyiiTe B TabiuIe
XUMHUYECKYIO ITOCY1y M 000py0BaHUE, pa30epuTe UX Ha3HAYCHUE.

Pucynku xuMuveckoi Ha3nayeHune XMMH4YeCKOi MOCYIbI M J1a00PATOPHOTO
nocyabl U JalOpaToOpPHOro | 000pya0BaHMS

00opynoBaHNs

1. Ilpooupka wcnionb3yeTcsl NI NPOBEACHHS OIBITOB M Kak

neTanb coOupaeMbIX MPHUOOPOB

2. Xumuueckuit cmakan WCTOJB3YETCA [JIsi TPOBEICHUS
Pa3IMYHBIX XMUMHUYECKUX OMNEpaluii, CIY>KUT A XpAHCHHS
YKUJIKUX ¥ TBEPJIbIX BEIIECTB
3. Konoa Konuweckaa WCHONB3yeTCS Uil TIPOBEICHUS
Pa3IMYHBIX XMUMHUYECKUX ONEpaluii, CIY>KUT JJI XPAHCHHS
YKUJIKUX Y TBEPJIbIX BEUIECTB

4. Xumuueckasa 60oponKa WCTONB3YETCS I TEpEIUBaHUS
KUIKOCTEN U PUITBTPOBAHUS

5. Cmeknannaa nanoyka WCIONb3YETCA Ul pa3MELIMBaHUs
BEIIECTB B XUMHUYEeCKOM mocyzae. [ mnpegoxpaHeHus
MOCYIbI oT Cly4altHOTO pacTpecKuBaHUs npu

MIEPEMENIMBAHNN BEUIECTB HAa KOHEIl CTEKJISHHOM IMaJOuYKu
HAJCBAIOT KyCOYEK PE3MHOBOU TPYOKH

7. Dapghoposasa uawka 0na evinapueanHus NPUMEHSETCS U
BBIITAPUBAHHUS KUIKOCTEN

2. Ilpuemsl oOpaiieHus ¢ 1a00paTOPHBIM HITATUBOM

Hcnonb3ys pUCYHOK, HAIIMILIUTE HA3BAHUS JETATICH
71a00paTOPHOTO IITATHBA:
3aoanue 2. Cobepure mITATHB, KaK 3TO NIOKA3aHO HA PUCYHKE.
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JleficTBYITE B CIEAYIONIEM MOPSIIKE:

1) NPUKPYTUTE CTEPXKEHb K MOJCTaBKe mTatuBa. OOpaTHTe BHUMaHWE HA MacCHBHOCTb
MOJICTaBKH IITaTHBA, TaKas MO/ICTaBKa 00eCIIeYNBaET IITATUBY YCTOWYMBOCTD;

2) 3aKpenure Ha CTepKeHb MY(THI;

3) 3akpenute My(TOM KOJBIO UIIH JIANIKY, KaK 3TO MOKa3aHO HA PUCYHKE;

4) 3akpenuTe NpOOUPKY B JIANIKE ILITATHBA.

BHUMAHME! IlpoGupka 3akperuieHa NMpaBUIBHO, €CIM OHA HE BBITIAJAET W3 JIAKU M
MOJKET OBITh CIIeTKa MOBEpHYyTa BOKPYT cBoeil ocu. [Ipobupka 3akpemsiercs y OTBepCTHUS VIS
TOTO, YTOOBI €€ MOXHO OBLIO HAarpeBaTh MO BCEH ITUHE.

3. Ilpuemsl oOparieHus: CO CIUPTOBKOM

e U3yunrte cTpoeHUE CIIUPTOBKU

e Hanumure Ha3BaHMs YaCTEU CIIUPTOBKHU:

3aoanue 3. CHUMHTE KOJMAYOK CO CIHUPTOBKM M 3aXruTe (GUTUIL. BHUMaTenbHO
paccMmotpute ropsiiee miams. [loTymure cnupTOBKY, HAKpbIB €€ KOJIMAyKOM. 3apHUCylTe
CTPOEHHE IIJITAMEHH.

3adanue 4. Onpenenutb TEMIEPATYPy B pa3HbIX 30HAX IaMeHu. JJis 3Toro:

- IlonkmrounTe BBICOKOTEMIIEPATYpHBIM JaT4MK (TEpMomapy) K PErUCTpaTropy IdaHHBIX
(koMTIBIOTEpPY). 3aKpenuTe NaTYUK B INTAaTHBE TaK, YTOObI €ro KOHYMK Kacajcs (GUTHIIS
CIIUPTOBKH.

- 3axrute cnuproBKy. Korga mnokazaHus CTaOWIM3UPYIOTCS, 3alUIINTE 3HAUYCHUE
TEMIIEpPATYphI Ha cCXeMe I1aMeHu (puc. 1).

ALY
I.l l'.

\ e
o S

Puc. 1. Touku n3mepeHus TeMieparypsl IUIaMEHU

- IlepememanTe naTdyuk TEMIEPaTyphl B CIAEAYIOIIYIO TOYKY IUIAMEHU B COOTBETCTBUH CO
cxemoit. [lyig aroro ocnabnsaite Mydpty U nepemernaiite e€ (BMecTe ¢ JIAIKOW M AaTYMKOM) B
Hy*Hoe MecTo. Koraa nokazanusi cTabWIN3HPYIOTCs, CHOBA 3aHOCUTE 3HaU€HHE TEMIEpaTyphl B
COOTBETCTBYIOIIIEH TOYKE HA CXEMY.

- Tak u3meppTe TEMIIEpaTypy BO BCEX TOUYKAX IJIAMEHH, OTMEUYECHHBIX Ha CXEME. 3allOJHUTE

Ta0IuILy.

Temnepatypa
UcTouHHK P Temneparypa B | Temneparypa B
K0J10 puTHIsA . -
Ne oKo0 & cpeaHnen 4acTH | BepXHeH YacTHu
TeNnJI0ThbI
nJIaMeHUu ILJIaMEeHUu
1 CruproBKa

4. Ccopmynupyiite BBIBOA O MPOJETaHHOMN padoTe.
2. OnbiT «Kanim 4yepHus1 B Bojae»
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HyxHO HanuTh OOBIYHYIO BOJIOTIPOBOJHYIO BOJY B OOJBIION COCYHA, HApUMEpP B 3-X JTUTPOBBIiA
Oyteuib. W oO0s3aTenbHO 1aTh €l OTCTOSThCS B MECTe, IJie HET HHUKAKUX MEXaHHYEeCKHX
BO3CUCTBUH, XOTA-O0bI CyTKU. A myumie 2-3. UtoObl Bce TypOyJleHIIMH B BOJE MPEKPATHIIUCH.
[Tocne 3TOro OCTOPOXKHO, HE AOTPAruBasiCh 10 CaMOI0 COCY/Ad, KallHYTh IMHUIIETKOM B CaMylo
CepenuHy ¢ BBICOTHI 1-2 cM Kkamumo uepHmiI. M HaOmromaTh O4YeHb KPACHUBBINA B3pHIB - KaK B
3aMEUIEHHON CHEMKE.

3. OnbIT «PacTBOpeHne NepMaHraHaTa Kajus B BOJe»

Haneiite B XMMUYeCKMI CTakaH KUMSYEHOM BOABI KOMHATHOM Temmeparypbl. C MOMOIIbIO
MUHIIETa OMYCTUTE HA MOBEPXHOCTh BOJBI HECKOJIBKO KPUCTAIUIMKOB MEpMaHraHaTa Kainus (Uiu
MapraHIIOBKH, KaK YaIlle TOBOPST B OBITY).

HabGmnronaiiTe 3a pacTBOpeHHEM KPUCTAJUIMKOB B BOJIE.

[IponenaiiTe Takol ke ONBIT ¢ ropsiuel Boaon. Kakoil BBIBOJI Bbl MOXKETE CAEIaTh O CKOPOCTH
JBUKEHUSI YACTULL:

1. B ropsideii Bosie KpUCTAIIBI PACTBOPSIOTCS OBICTpEE.

2. B ropsdeil Bole CKOPOCTh IBIIKEHHS MOJIEKYJ BOJBI OOJbINE, MO3TOMY PACTBOPEHUE
MIPOUCXOAUT OBICTpEE.

3. B ropsiueii Bojie pacTBOPEHUE MPOUCXOAUT OECTIOPSIIOTHO

4. OnbIT «PacTBOpeHre MOBAPEHHOM COJIM B BOJ€)

B xumunueckuii crakan Haneire 100 M KumnsueHOM BOJAbI KOMHATHOM TemrepaTypbl. YaiiHoi
JIOKKOW BO3BMHUTE HECKOJBKO pa3 IMOBAapEHHYIO COJb, a JIPYrod JIOKKOW HWJIM CTEKJISIHHON
MAJIOYKOW ¢ HAKOHEYHHKOM pa3MEIIMBalTe CONb JO0 TeX IMOp, MokKa oHa Oousblie He Oyner
pactBopsThcs. [lompoOyiiTe TemmepaTypy pacTBOpa Ha OLIyNb 4Yepe3 CTEHKH XHMHUYECKOTrO
CTaKaHa.

[Ipoun3somnuia nu XuMu4deckas peakus?

Heckonbko kamnenp MoTy4YrBIIETOCS PACTBOPA MOMECTHUTE C MOMOIIBI0 CTEKIITHHON TPyOOUKH Ha
npeaMeTHoe crekso. Ha mojcTtaBky moJjiokuTe TabJeTKy CyXOro roprouero, MmofoXrure ero u
MOJHECUTE MPEIMETHOE CTEKJIO K BEpXHEH yacTu miameHu. Boja ucnapsercs, a Ha MOBEpXHOCTH
CTEKJIa OCTAKOTCSI KPUCTAJUIMKHU MOBAPEHHOM COJIM. 3HAYMUT, BEIIECTBO HE M3MeHmIock. Ho Benp
MPOU30IILIO U3MEHEHHUE TEMIIEpATyphl paCTBOPA, a 3TO MPU3HAK XUMHUYECKON peaKiInu.

B mpouecce pacTBOpeHHsI MPOUCXOIUT NEPEPACIPEACIICHUE YACTHUL] COJIM MEXKIY MOJEKYIaMHu
BOJIBI (3TO (u3MUecKoe siBJIeHHE - TU(y3Hsi), HO B TO )K€ BpeMs — HU3MEHEHHUE TeMIIepaTyphl
(3TO MpU3HAK XUMHYECKOM PEAKIIHH ).

[ToaTomy mpoliecc pacTBOPEHUS HA3BIBAIOT (PU3HKO-XUMHYECKHM MPOILIECCOM.

5. Keiic 1. «A npaBaa jm, 4to «Koka- ko/1a» MoxkeT...?»

«Koxka-kona» MaBHO YK€ CTajla UMEHEM HApUIATENbHBIM BO MHOTHX f3BIKaX MHpA.
MunnroHs! Jr01el aCCOLIUMUPYIOT 3TO CJIOBO C OCBEKAIOIIMM HAIMUTKOM, BKYC KOTOPOTO 3HaKOM
UM c gerctBa. McTopus KOKa-KOJIbl HacUMTHIBAeT Oojee CTa ABAIIaTH JIET, U ATO HCTOPHS
YAUBUTEIBHBIX OTKPBITUHA, PUCKOBAHHBIX, HO JAJIbHOBUIHBIX MOCTYNKOB M HECTaHAAPTHBIX
pelieHui, KOTOpble MPUHECIN HAUTKY BCEMUPHYIO U3BECTHOCTb.

1886 Cupon om 2on06no0it 60nu

HcTopust HanuTKa, KOTOPOMY CYXKICHO OBLJIO CTaTh CAMBIM M3BECTHBIM B MHpE, Hadaaach
Ha 3aJHEM ABOpE OAHOro W3 J0MOB ATiaHThl. JKapkum Maiickum gHEM aokTop ko Ctut
[lemOepToH B MeiHOM Ta3y Ha TPEX HOXKKAX BapUT CHUPOI, KOTOPHIH OyneT AapuTh OOAPOCThH U
nmomMoratb OT ToJIoBHOW Ooymmm. CBoE TBOpeHHE [[PKOH OTHOCHT B MECTHYIO amnTeKy, IJe U
HAYMHAET MPOJABaTh €0 BMECTE C COJOBOM MO 5 IEHTOB 3a cTakaH. Ero maptuép u Oyxranrep
®poak M. PoOuHCOH Hemnoxo BiaaeeT Kaumrpaduen, ModToMy OH Oepércs mpuayMmaTh
HA3BaHME M HAMKCATh €r0 KPAaCUBBHIMHU (UTYpPHBIMU OykBamMu. Tak W MOSBUIICS Ha CBET CaMblid
Joporoit OpeH 1 miaHeTsl, a jorotun «Koka-koia» ¢ He3HaUUTEIbHBIMU U3MEHEHUSIMHU JOUIEN 10
Hamux AHed. OpaHK, KCTaTH, CTajl aBTOPOM MEPBOTO PEKJIIaMHOro cioraHa HamnuTka. CioBa
«IleiiTe KOKa-KOJIy» MPUBJICKIN BHUMaHHE TopokaH. B nens [lemOepToH mpoaaBan mo JEBSTH
CTaKaHOB HAMMTKA U OBLJI OYCHH JIOBOJICH PE3YIhTATOM.
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1893 Ilamenm na ¢hopmui. B sTom rony marentHoe BenomctBo CIIIA peructpupyer
ToBapHbIi 3HaK «Koka Koia» — B TOM €ro yHUKaJIbHOM HauepTaHUH, KOTOPOE MPEIIOKUI eI
®pouk PobuncoH

1899 [Ilosaenenue oOommaepos. botrtieppl, a HWMEHHO TaK CTaJId Ha3bIBATh
IPOM3BOIUTENCH HANMUTKOB, CTPOAT JBa 3aBOJAA, MOIIHOCTH KOTOPBIX OBICTPO OKa3bIBAIOTCS
3arpykeHHbIMH Ha Bce 100%. Bunasg orpoMHbId MNOTEHUMAN, BIAACNbIBI MPUBICKAIOT K
pacIIMpeHUI0 BHEIIHHHM KamuTal M CO3AAI0T CeTh NPEANPUSATHIH-OOTTIEPOB, KOTOPHIE, KaK
MPaBUIIO, MPUHAITIEKAT MECTHBIM BJIaJIeIbIlaM U YIIPABISIOTCS UMU KeE.

1928 Onumnuiickoe oguyxcenue. B AmMcreprame IIPOXOJUT JETHSIA
Onumnuana, rae KoKa-Kojia BIEpPBHIE BBHICTYMAeT Kak o(uuuanbHbld HanmuToK urp. C Tex mop
KOMIIAHUSI — MTOCTOSIHHBIN MAPTHEDP OJUMIIMIACKOrO IBUKEHHS 11O BCEMY MHUDY.

1941 Bcé ona noodeowi. Bropas mupoBas BOHWHAa KOCHYynach Kaxiaoro. He ocramach B
cropore u «The Coca-Cola Company». Ctpemsich noaepxxarb 00€Boi JyX COOTEUeCTBEHHUKOB
W HallOMHUTH UM O poauHe, Pobept Bynpadd m3ma€r pacnopspkeHue, crapiiee JereHaapHbIM:
«O6ecrieunTh, 4TOOBI KaXKAbI aMEPUKAHCKUHA BOCHHOCIYXAIIUH MOT MPHOOpECTH OYTBUIKY
KOKa-KOJIbl 32 5 LIEHTOB, IJie Obl OH HM HaXOAWJICS U CKOJBKO OBl 3TO KOMIIAHUU HU CTOMIION.
«Koka-kona» cienyer 3a cBoed apMuell mo Bcemy cBeTy. M B pesynpTaTe, cam TOro He
noao3peBasi, Bynpadd okaspiBaeT KOMIaHWU OYEPEAHYIO NOOPYIO YCIYTy: HAallUTOK MPOOYIOT
JKUTEJIM MHOTUX cTpaH. M Korma HacTymaeT MAOdTOXKIAHHBIM MHpP, YHCIO TOCYIapCTB,
HaJIaJUBLINX TPOU3BOJCTBO KOKA-KOJIbI, yIBAUBAETCSI.

1960 Hoevie openoni. B cemeiictBe «KoKa-KOJIbI» MPOUCXOAUT TEpBOE MpUOaBIICHUE.
Komnanusi momyuyaer mpaBa Ha mnpou3BoAcTBO HanuTka «®anTta». Ha ponumHe KoOKa-KOJbI
IPUIYMBIBAIOT TUMOHHBIN «CripaiiTy.

1979 Hauamut npooasxcu koxa-koavt 6 CCCP. Tlpoaykius kommanun «The Coca-Cola
Company» Brnepsble mosiBuinch B CCCP B 1979-m romy u Oblla mpeicTaBlieHA TOJBKO
HanuTKoM «®aHTa» B xo1€ noAroToBKM ONMMMINICKUX UTP B MOCKBE, COCTABUB KOHKYPEHIUIO
kommanuu «PepsiCo».

2007 Bymoinka 6ymeiike po3ns. 60 MIUIMOHOB J10JUIAPOB KOMITAHUS WHBECTUPYET B
CO3/laHMe MeXaHu3Ma [0 YTWIM3alMd M TepepadoTKe YMaKOBOYHBIX — MaTepHalioB,
ucronb3yemMbix B cucreme «Coca-Colay. B Tom wuymcie paspabarbiBaeTcs 3HaMEHUTAs
TEXHOJIOTUS «OyThUIKa B OyThUTKY». C €€ momoipto ObiBmue B ynorpednennu [19T-Oyrbuiku
HCIIOJIb3YIOTCSI B IPOM3BOJICTBE HOBOM YIAaKOBKH ISl HAITUTKOB.

B samBape 2011-ro roma B KamudopHuum 4-MeTHINMUIA30], COJACPKAIIUICS B
KapaMelIbHOM KpacuTesie, Oblsl BHECEH B CIHCOK BO3MOMKHBIX KaHIleporeHHbIX BemiectB «The
Safe Drinking Water and Toxic Enforcement Act of 1986» ¢ ykasanuem, yto npuém 16 MKr
BellecTBa B JIeHb HE MMEET 3HAYUTEIbHOM OMacHOCTH. YKa3aHHOE KOJIMYECTBO BEIECTBa
HaMHOTO MEHBIIIE, YeM Cpe/iHee OTpeOIeHUE BEeIeCTBa JTUIAMH, YIOTpeOstomuMu Koka-Komy
u mnerncd. [lumeBas HMHIYCTpUS BBICTYNWJA MPOTUB JAHHOTO pEIICHUs, YKas3blBas Ha
HEOOXOMMOCTh TOSBICHUS OMOJHUTEIBHBIX MPEIyNPEeKACHUH Ha MHOTHUX MPOAYKTaxX, a
TaK)ke TMOCTaBWJIA IMOJ COMHEHHWE OOOCHOBAaHHOCTHh JaHHBIX, moiydeHHbIX NTP. CymectByer
MHOXECTBO JIETeHJl U MHU(OB 10 MOBOAY CBOMCTB KOKa-KOJIbI. B 3TOM Kelice He MCClemyeTcs,
BpE/IEH WJIM MOJIe3€H 3TOT HANUTOK. MBI JHIIb MpeasiaraéM Hay4HbIMH CIOCOOAMU MPOBEPUTH
HEKOTOpBIE CBEACHMS 110 IIOBOJY €r0 CBOMCTB, KOTOPHIE TaBHO «TYJISIOT» B CETH, HOIYJISIPHBIX
pa3BieKaTeIbHBIX KypHalaX M T.M. Takue uccieaoBaHUs BOBCE HE OECIOJIE3HBI, KaK MOXKET
MOKa3aThCs Ha TEPBBbIM B3MIAA. AYIUTOpUS YUTATENEH CETH HCUUCISAETCS MHLUIMOHAMU, U
poBepKa MH(OpMaLMK, KOTOPYI0 OTPOMHOE YHCIIO JIOAEH CUMTaeT aOCOIIOTHO JOCTOBEPHOM,
IIOMOT'aeT UCCIIEI0BATENIO.

Urak, 3a mecsny y Tebs OyneT BO3MOXKHOCTb NMPOBEPUTH YETHIPE PACIPOCTPAHEHHBIX
«BOJIICOHBIX CBOWCTBA» KOKA-KOJIbI: CIOCOOHOCTh OYMILATH IPAroLeHHbIC U3ACIHS; paCTBOPSThH
JKUD; BBIMBIBaTh KaJbLIUW; COXPaHATh Cpe3aHHble BEThl. Kaxk/blil U3 4eThIpEX IKCIIEPHUMEHTOB
Oyzer oTBe4yaTh Ha BOIPOC: «A TpaBia JiM, YTO KOKa-Kojia MOXeT...?» Jlns paboTel Tebe
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noHagoourcss Oojpiuas OyThUIKA KOKA-KOJBI, U3 KOTOPOW Thl Oynaemib OpaTh «CBIPbE» UIs
KaXJI0T0 SKCIIEPUMEHTA.

IxcnepumeHT Ne 1 [IpoBepka nHpopMauu 0 TOM, YTO C MOMOIIBIO KOKAKOJIBI MOXKHO
OuMILaTh rOBeNUpPHbIE n3enud. CyTh HKCHEPUMEHTa 3aKI0YaeTcsl B TOM, YTOOBI Ha CYTKH
IIOMECTHTh B KOKa-KOJIy IOBEIMpPHOE cepeOpsHoe u3aenue. B xauecTBe aabTepHATHBBI MOKHO
B3iTh MEJIbXUOPOBYIO 4YaiHyl JIOXKKYy. BakHo, 4TroObl Obula BO3MOXXHOCTb CpaBHHMBATh
«3(p(hexT» KOKa-KOJIbl C OTCYTCTBHEM Takoro s¢dekra. Jns 3TOro cieayer Mojab30BaThCs
KOHTPOJIbHBIM 00pa3lioM, T.€. U3JeJIneM, KOTopoe He OyleT MOABEepraTrhCsi BO3AECHCTBUIO KOKa-
konbl. [lo3TOMy B KadyecTBe IOBEIMPHOIO M3ZENINS YMECTHO B3SITh CEPbIM, a Y MEIbXUOPOBOM
JIO’KEUKH JIOJDKHA OBITh JIOXKKA-0JIM3HEIl, KOTOpasi CTaHEeT KOHTPOJIBHBIM 00pa3IoM.
DKcrepUMEHTABHBIA 00pa3er] MorpyXxaercss B KOKa-KoJly (Jydlle BCEro Ui 3TOTO MOA0HAET
MajeHbKas 0yTeutouka (0,5 1) ¢ IIIOTHO 3aKkpy4HBaromencs MpoOKoii), a KOHTPOIBHBIA 00pa3erl
ocTaércs B OOBIYHOM cpene KOMHATHOro Bo3ayxa. Uepe3 24 uaca oOpaslbl CpaBHHBAIOTCS
BU3YaJIbHO, M JIENIaeTCsA BBIBOJA O CIIOCOOHOCTH KOKa-KOJbl YAAIATh XMMHUYECKOE 3arpsi3HEHHE
(Hanér) ¢ cepeOpSHBIX WM MEIbXHOPOBBIX MOBepxHOcTel. [[ng Gonee 0OBEKTUBHOW OLIEHKU
pa3HUIBI 00pa3loB (eciu OHAa OyAET) MMEET CMBICT BOCIOJIB30BAThCSI MHEHHUEM HECKOIBKUX
«QKCIIEPTOB», KOTOPBIM MOXHO TOKa3aTh 00a oOpasia u 3a1aTh BOIPOC O TOM, €CTh JIU MEXKIY
o0pa3laMu OTJIMYMS U KaKue.

IxcnepumeHT Ne2 [IpoBepka MH(OpMaK O TOM, UYTO KOKa-Kojia CIocOOHA YAamsTh
XKHUpHBIE IATHA ¢ oJexabl. Cxema sKcnepuMeHTa OyAeT TOW ke, 4TO U B IepBOM ombiTe. B
KayecTBe OOpaslloB MOXHO B3ATh JBa OJWHAKOBBIX JIOCKYTa TKaHHU (JIydIlle BCETO TIJIAAKOU
CBETJION XJIOMYaTOOyMakHOM, pasmep 5 x 5 cMm). Ha kaxnuplii JOCKYT HY)KHO HaHECTH II0
OKpYIJIOMY XHPOBOMY IISITHY TaK, YTOOBI MakCHMalbHO YETKO ObLIa BHJHA TPaHHUIA MEXITY
UCIAYKaHHOM M YHCTOM TKaHbIO. B KauecTBe «3arps3HAIOLIETO BEIIECTBA» MOYKHO B3SITh,
HarpuMep, CIMBOYHOE MAacCji0, KOTOpOe YA0OHO HAHOCUTh B (hopMe OKpYXKHOCTH, yOupas
U3JIMIIKKA OOBIYHBIM HOXKOM. Tak ke, Kak U B IEPBOM JKCIIEPHUMEHTE, 3arpsA3HEHHBIN oOpasell
HOTPY’KAETCs Ha CYTKHU B KOKa-KOJy, 2 KOHTPOJBHBIN (C MaKCUMaJIbHO WACHTUYHBIM MACIISHO-
AKHUPOBBIM MATHOM) OCTAa€TCsl B 0ObIUHON cpene. OlieHKa M3MEHEHUH MOXKET OBbITh MpOBEICHA
TEM K€ CII0COOO0M, YTO U B IIEPBOM 3KCIIEPUMEHTE.

Okcnepument Ne 3 IlpoBepka mHbOpMaAIMu O TOM, YTO KOKa-KOJa «BBIMBIBACT»
Kanpluil. B xadecTBe HOCUTENS KajbLMs Mbl IPEIaracéM HCIOJIb30BATh SIMUYHYIO CKOPIIYILY,
CHATYIO C CBIPOro siiilfa. MOXHO B35Th JIB€ IOJOBUHKU CKOPJIYIBI, OJHA M3 KOTOPBHIX Oyzaer
AKCIEPUMEHTAIBHON, a JApyras — KOHTPOJIbHON. DKCIEPUMEHTAIbHYI0 HY)KHO IOMECTUTH B
KOKa-KoJIy. B 3TOM sKcnepuMeHTe JydIile BOCIOJIB30BAaThCA HE MAJICHBKOW OYTBIJIOUKOM, a
0aHKOH C IIMPOKUM TOPJIOM M 3aKPy4MBAIOLICHCSA KPBIIIKOH, YTOOBI MOJOBHUHKY SIMYHOM
CKOpJIYIIBl MOKHO OBLIO TOMECTUTh B KOKA-KOJIy, HE CMHUHas. J[IUTeNbHOCTh MOTpYyXKEHUS
CKOpJIYNBl B 3TOM OJKcnepuMeHTe — 24 wyaca. Ilocie u3BiIeueHHs] CKOpPIYNbl W3 OaHKH
UCCIIeoBaTeNb IPOBEPSIET, CTaja JIU OHA MATKOW IO CPAaBHEHHIO C KOHTPOJIbHBIM 00pa3LOM.

JdxcnepumMeHT Ne 4 [IpoBepka mHpOpPMALUKU O TOM, YTO KOKAa-KOJia IIOMOTAET JIydllle
COXPaHUTh Cpe3aHHble IBETHI. J[Js ONbITa HY)XHO B3AThb [Ba OJUHAKOBBIX ILIBETKA, MOYKHO
UCIIOJIb30BaTh I[BETHI U3 OHOT0 OykeTta. [l YMCTOTHI 3KCIIEPHUMEHTa Y 000X I[BETKOB CIIEAYeT
cpe3aTh CaMblii KOHYMK CTeOJI1 M IOCTaBUTh WX, HAlpuMep, B JIBE IUIACTUKOBBIE OYTBUIKH C
OJIMHAKOBBIM 00BEMOM KHUIKOCTH, TIOKPBIBAIOIIEH cTe0eNh He MEHee YeM HaroJIoBUHY. B onHy
OyTBUIKY HaJlell IPOCTYI0 OTCTOSTHHYIO BOJY M3-IIOJ KpaHa. B npyryro — cMech BOJbI U KOKa-
KoJbl B cooTHomeHuu 1:3. IIponomKuTenpbHOCTh 3KCHEpUMEHTa — 10 5 cyToK. OH MOKeT
3aKOHYUTHCS paHbllle, eciid 00a IIBETKA WIN KaKOM-TO U3 HUX OOBEKTUBHO 3aBSIHET.
OO0opynoBaHue U peaKTHBBI:

Bbytbuika koka-komsr (1 1);

[TapHBbIif KOMIUIEKT cepeOpsIHBIX CepEXKEK /2 METbXUOPOBBIE JIOKKU; — JIOCKYT X/0 TKaHwu;
2 auna;

2 11BETKa OJMHAKOBOT'O BUJIA U3 OJTHOM MapTHH.
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Ilpunoscenue 3
1. Keiic 2. «IIpupoaHble HHIUKATOPBD?
3ananue Nel. «HeBuaumblie YepHUIA)

JIiss BBIMONHEHHS] ITOTO 3aJaHUs BaM HYXHO HaWTh u mogoOparh udepHmia. Ho!
OOparute cBO€ BHUMaHHWE HAa TO, YTO TH YEpPHUJIA HE JOJDKHBI OCTABJISATh BUIUMBIN Clie]] HA
Oymare. OTH cCleIbl [OJDKHBI CTAHOBHUTHCS BHJIUMBIMH TOJBKO TMPH HX Ka4eCTBEHHOM
nposiBjieHuU. Ha camoMm Jiesie Takue BelecTBa BCIOAY HAC OKPYKAIOT, HEKOTOPHIMU U3 HUX MBI
MOJIb3YEMCSl OYEHb YaCTO W MOPOM Jake HE 3aJyMbIBa€MCS O TOM, YTO MX MOKHO MPUMEHSATH
JUISL IPYTUX LEJICH.

TpeGoBanus Kk pe3yibTaTamM: B TEKCTOBOM JJOKYMEHTE YKa3aTh:

Cnucok Tex «HEBWIAMMBIX» YEPHWJI KOTOPhIE BBl CMOTJIM HAWTH. pPa3MECTHTh
¢dororpaduro Ha KK BUI YEPHHIL.

CnenaiiTe onucaHue TOTo, KaKk pabOTaeT TOT WM WHOW BUJA YepHUI (00S3aTE€IBHO IS
KaXKJIbIX YEPHUII, OMUIINTE U3 YETO Bl UX MOIYYaIIN).

KT0 1 ipu Kakux 00CTOATENbCTBAX UCIIOIH30Bal HEBUIUMBIE YepHUIA?
3ananue Ne2. «JleTHHEe MHAMKATOPHD)

B xumMum  mpumensercs ~— Ooibloe  KOJIMYECTBO
CUHTETUYECKHUX WHUKATOPOB, KOTOpbIE

YCIEIIHO BBITECHSIOT MNpUpOAHbIE. /[ BBHINOTHEHUS
KOHKYpPCHOTO 3a/IaHMsi BaM HY)KHO TOHSATh, KaKH€ BEIIeCTBa
OTHOCSITCSI K MHAUKATOpaM (K KaKOMY KJIACCy OHU OTHOCSTCA,

Kakas y HuX (popmyna) u B 4eM UX CEKpeT padoTHI (MIoYeMy OHU
CIOCOOHBI M3MEHATH CBOM 1BeT). [lopasMbInuisiite Ha Temy,
Il MOTYT COJEpPXKAThCS TMPUPOTHBIE WHAUKATOPHL. s
BBITIOJTHEHUSI KOHKYpCa BaM HYXHO MOJIYYUTb 3TH HHAWKATOPbl M MPOBEPUTH UX paboTy ¢
MOMOIIBI0 YKCYCHOW KHUCJIOTBHI (MaccoBasi A0S KUCIOTHI paBHa 50%) W mienmouu (MOXKHO
ucnoib3oBath 30% pacTBOp MUILEBOI COABI).
TpeOGoBanus k pe3yJbTaTam:

1) pe3ynbrathl 0QOPMHTH B BHJE TAOJUIBI B TEKCTOBOM JIOKYMEHTE (32 KaIbIit
WHJMKATOP CTaBUThCS 1 6amn);

2) noApoOHO OmucaTh METOJ TOro, KaK Bbl MOJYyYald CBOM HHAMKATOPbl U Kak
MIPOBEPSUIH UX paboTy;

3) OOBSICHUTE, TMOYEMY HMHIUKATOPHl M3MEHSIOT CBOW LBET M YTO CIOCOOCTBYET
sToMy? JI71s1 KaX10TO HCIOIb3yEeMOro HHANKATOpa caenaite GoTo U BCTaBbTE €T0 B TAOJIHUILY.

4) yragaiTe U3 4ero nojyuyeH UHAUKATOp, IpeICTaBIeHHbIN Ha Pucynke?
2. OnbIT «OnpeneneHue Kpaxmajia B IpoAyKTax»
Kpaxman — yrineBoja, KOTOPBIM MPUCYTCTBYET B OBoOINax, (Gppykrax, 31akax, 0000BBIX, Opexax.
Her Huyero omacHoro B TOM, €ciyl Mbl OylIeM yHmoTpeOisiTh KpaXMaJHUCThIe TUIOJIBI U 3JaKH.
Bpeaut 310poBbI0 KpaxMai, KOTOPbIM B BUE MOPOLIKA JOOABISIOT B MPOAYKTHI MUTAHUS, KaK
HAIOJIHUTEIb.
[IpoBepuTs HaiMuMe Kpaxmana He CIO0KHO. Kpaxman fgaeT xapakTepHOE CHHEE OKpAalluBaHHE
IpU B3aUMOACUCTBUM C 1HOAOM. XHMHUKH HCHOJB3YIOT 3Ty PEaKIHI0 A TOro, 4YTOOBI
YCTAHOBUTB, COJIEPKUTCS JIM B TOM WJIM MHOM IUIIEBOM MPOAYKTE Kpaxmall, a €CIIH COAEPKUTCS,
TO B KAKOM KOJINYECTBE 110 MHTEHCUBHOCTH OKpAIINBAaHMSL.
3. OnbIt «IlonyyeHue meamn»
OTO0 KJIacCUYECKUI PUMEpP peakLuy 3aMELICHUS:
CrnoxxHOE BemecTBO + mpoctoe = J[pyroe cinoxkHoe BemecTBo + npyroe npocroe (AB + C = AC
+ B)
Peakmuto 3amemieHust Jerko mpoBecTH ¢ MeaHbiM KymopocoMm (CuSQ,), ecnu OmycTUTh B
pacTBOp JKEJIE3HBIM TBO3Ib (MPEIBAPUTENBHO €ro JKENaTelIbHO OYUCTUTH OT TIP3 MEIKOM
HaXJTa4HOU Oymaroit).
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CuSO4+ Fe — FeSO4 + Cu (MenHbI# Kymopoc + ene30 — KeIe3HbI Kymopoc + MeJb)
J10BOIBHO OBICTPO I'BO3/b MOKPHIBAECTCS KPACHBIM HAJIETOM YHMCTON Menu. A eciid MOJIOKUTH B
pacTBOp MHOTO MEJIKHMX EJE3HBIX MPEIMETOB, TOIy00il pacTBOp MOCTENEHHO CTaHET CBETIIO-
3enéHbIM. Takoi 11BeT uMeeT HoBoe oOpasoBasiieecs BemiecTBO — FeSO,4 — cynbdar xenesza (v
JKEJEe3HbIN Kynopoc).

Takum 00pa3oM MBI MOJTYYUM BMECTO CHHETO MEIHOTO KYIOpoca 3€JICHBIN KEIEe3HbII KyIopoc.
A Menp BBINAAET B 0CaJoK. Tak *kene3o W MeIb MOTYT IMOMEHATHCS MECTaMH U MPOM30MIeT
«BOJIIEOHOEY BBIJIETICHUE KPACHOW MEN U3 CHHETO PacTBOpa.

4. OnbIT «IIBeTHOE MIIaAMSD)

[[BeT maMeHu 3aBUCUT OT TEMIEPATYpPhI OTHS U XMMHUYECKOI'0 COCTaBa T€X BEILIECTB, KOTOPHIE B
HeM ropsT. Yarie Bcero, 4ToObl OKPacHTh IUIaMsi B HEOOBIUHBIN I[BET, TPEOYIOTCS JTOCTATOYHO
9K30TUYECKUE MHrpeaueHThl. Ho M y KaXJIoro noma ecTh Takue BEIlecTBa, KOTOpble OYyIyT
rOpeTh pa3HBIMH I[BeTaMHU. BOT ¢ MOMOIIBIO HHUX MBI M PEHIMJIA KpPacCUTh OTOHb.
B Xojie 3TUX ONBITOB y HAC MOJYYHJICS JKEIITHIN, 3€JICHBIA, CHHUIN, KPACHBIA W OarpsiHbIN OTOHb.
B keaThblil 1BeT mjaMs OKpallWBaeT HAaTpuil (OH JIOCTyNEH HaM B (opMe XJIOpuAa HATpHs -
0OBIYHOM IMTOBAPEHHOM COJIM U THAPOKAPOOHATA HATPUS - TTUIIICBOM COJIBI).

CunuM unBEeTOM ropuT ra3 MeraH (TOT, YTO y Hac B Ta30BOM IUINTE) M CHUPT.
CuHMHI IBET 1 eT0 OTTEHKH JIal0T XJIOPU MEIH, CelieH, O0p.

JaeT TuIaMeHu Menb (OObIYHAs MelHas MPOBOJIOKA WIIM, HANPUMEDP, TOPOIIOK

MEJTHOTO KYyIopoca).
M €ro OTTEHKH OTHIO KpOME€ MENHU ellle MPUAAroT Oapwuii, MonubaeH, docdop,

CcypbMa.

JTAIOT COJIM CTPOHLIUS, KaJbIHs, XJIOPU]L JIUTHUS.

- XJIOpUJ Kajusl.

Camoe mpocToe MONYyYUTh CHHEE IUIaMsl - BKIIIOYACIIb Ta30BYI0 KOH(POPKY - M Ha IUIUTE
3aropaeTcsi CHHUM OTOHEK:)

Ecnmu BHecT B Hero OOBIYHYIO MEIHYIO MPOBOJIOKY, 3arHYTYIO Ha KOHIIE KOJEYKOM, H
MOJ0XaTh HECKOJIIBKO CEKYH]I, TOKa IMPOBOJOKA HE PAaCKAIMTCS, TO MOXKHO YBHUJIETh 3€JIEHOE
TIaMsl.

[TpaBna, mpoBoJIOKa OUYEHb OBICTPO MOKPHIBAETCS OKUCIOM, U MeJlb epecTaeT ropetb. [losTomy
Jydlle MCIOJIb30BaTh MEAHBIM Kyrmopoc. Uit 3TOro Mbl NPOCTO Makajld CMOYEHHBIM BOJOM
KOHYHK TPOBOJIOKH B TOJIyOOH MOPOIIOK MEIHOTO KYIMOpOoca W MOAHOCHIN K OTHIO. 3€JICHBIN
[BET IUJJAMEHHU JAEPKUTCS Topa3fo JAOJbIIe, XOTS M 3/1eCh KPHUCTAUIMKH OYeHb OBICTPO
OKHUCIISIFOTCS.

A ecny MakHYThb Ty € IPOBOJIOKY, CMOYEHHYIO BOJOH, B COJIb WJIM COAY U BHECTHU €€ B
CUHEee IJIaMsl ra30BOM KOH(OPKH, TO TUIaMs TYT K€ CTaHET KeJTO-OpaHX eBbIM. TakuM, Kak Mbl
IIPUBBIKJIM BUJETH €70 B KOCTpe. Beb OroHb KOCTpa MMEET OPaHKEBBIM LIBET TOXKE U3-3a HATPUS
- B IPEBECHHE COJEPIKUTCSI MHOTO COJIEH.

5. Keiic 3. «TaiiHbI caeacTBUSD

XO0JOaHBIE KPENOCTHBIE CTEHbl TIOPbMBI, Ka3ajoCh, BBILIBUIM IPSMO U3 CEpPOro
YTPEHHET0 TyMaHa, OKYTaBILIEro IOJs U Jieca BOKPYI HAILlEro 3KUNaxa. S mioTHee 3anmaxHyll
nanbTo W TOBepHYJCs K XOJIMCY, KOTOpBIM TIJsiiedl B OKHO, IIYOOKO 3aJyMaBIIMCh O
IPECTOSILEM JieNe. 3aTeBallacCh UTPa, U S BHOBb OBUT PSIOM C BEJIMYAWIINM JIETEKTHBOM MHUPA.

— XoJMc, — CIPOCHIT 51, — HE MOTJIA OBI BBI CKa3aTh, O YeM JymaeTe?
[ITepnox XoJuMC pe3KO IOBEPHYJICS U OTBETHIL:
— Mory, pazymeercsa. Ho cHavyana BCmoMHHM (aKThl IO 3TOMY JIETTy.

— Bor Bam ¢akTel, BaTcon, — mpoAomKui oH mocie nays3sl. — Boxak npectynHoi
0aHIbl, HA CYETY KOTOPOI MOLICHHHYECTBA, MOJKOTH, BHIMOTATEIbCTBA, MOXUILEHUS JIOACH,
rpabeXu U MHOXKECTBO JIPYTHX Tps3HbIX nen, Tamneyc Cramm Obln 3akiitoueH B BynToHckyro
TIOPbMY, HO JIpyTrHe 4jieHbl OaHbl OcTanuch Ha cBoOoae. [I0CKONbKY OH KPENKO Jepikajl BCeX B
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CBOEM KyJiake, OaHIUTHl MPUBLIKIM HH IIary HE Jenarh 0e3 ero mpukasza, u B JIoHIOHE Ha
HECKOJIbKO MecsleB cTano Tuxo. Ho 1Be Heaenu Ha3ag OaHaa CHOBa Hayana JeHCTBOBATD.

— To ects, — BcraBun s, — Taameyc Cramm KakuM-TO 00pa3oM CBSI3BIBACTCS C
OaHIMTaMU, XOTS caM CUAMT B OJIMHOYKE U IMOCETUTENICH K HEMY HE JOITYCKAIOT.

— HNmenHo Tak, — ckazan Xonamc. — Ero 3i0BpenHbIE UAEU U NPECTYNHBIE MBICIU
MPOHUKAIOT Y€pEe3 CTEHBI, B KOTOPHIX €ro Aep:kar. OH pyKOBOJIUT IIAWKOH, AaXe HAXOIACh B
TIOpbME. 310, BaTcoH, 0CKOpOUTENBHO AJIs1 BCEH KOPOJIEBCKOM MPaBOOXPAHUTEILHONW CUCTEMBI.

Ham »skumaxx ocranoBwics. Beriias w3 Hero, Mbl yBUACIM BEIWYECTBEHHBIN acay
Bynronckoit TropeMbl. OrisabiBast CTEHY, s He MOT ce0e PeICTaBUTh, KaK KTO-HUOYIb WU 4TO-
HUOYIb MOXET MPEOI0JIETh ATY HEMPUCTYIHYIO KPEIOCTb.

B crene oTkpbutach TOJCTasl, OKOBAHHAS JKEJI€30M JIBEPh, U BHICOKUIN YEJIOBEK C CYpPOBBIM
JIMLIOM BBIILIE HA TIOPOT, TPUBETCTBYS HAC.

PsnoM ¢ HEUM ObLT TpY3HBIM OXpaHHHUK B (popMme, JEpKaBIIMK CBOM TPOMajIHBIE PYKU
KPEIKO MPUXKATBIMU K TeIy. MBI IPEACTaBUIUCH, U BBICOKMI YEJIOBEK CKa3all:

— Yr0 X, JKEHTIbMEHBI, — CKa3al HadanbHUK, —CKoTIana-Apa undopMupoBan MeHs,
YTO HEJAABHO YCTAHOBJIEHO HAJWYME PEryJsIpHbIX cBA3el Tagneyca Crtamia ¢ ero roloBope3amMu
B Jlonnone. Ho s cunTaio 370 HeBO3MOXHBIM. OH CHIHUT B TMOJHOM OJMHOYECTBE B Kamepe 0e3
OKOH M 0€3 CBSI3U ¢ BHEIIHUM MUPOM. Efly MPUHOCUT OJIMH U TOT )K€ OXpaHHUK, DIMyHI. — OH
MOKa3aJl Ha KPEMKOro MpayHOro CTPaKHUKA U Mpoospkuil: — Korjna oH 3axoAuT B KaMmepy, y
JIBEPU CTOHUT CEp)KaHT, KOTOPBIA OO0s3aH JOHOCUTh MHE O JIIOOOM TMPOUCIIECTBUU. A
€AMHCTBEHHBI, KTO TOBOPUT C 3aKJIFOYEHHBIM, — 3TO S caM. 3aBEpsI0 Bac, UTO B CrOBOPE C
OaHIUTaMH I HE 3aMeEIlaH.

Mpaunblli OXpaHHUK BCE 3TO BPEMs CTOSI 32 CIIMHOM YWIbsIMCa HE JBUIAsCh, IIPUXKAB
pyku k Tteny. Kak TOnpko YHUIBSIMC 3aKOHYMJ, XOJIMC 3allesl C3aad OXpPaHHUKAa U TPOMKO
XJIOIMHYJ B JIAJIOIIX BO3JIE €r0 yXa.

— Kaxkoro yepra! — BOCKJIMKHYJ s, HE OXKHJasi OT XoJMca Takoi OectakTHocTH. Ho
OXpaHHUK OCTaJICSl HEBO3MYTHUM.

— Jla, oH rmyxoHemoi, — cka3an YuibsiMc. — Ho kak BbI y3Hanu?

— CoBcem mpocto, — orBeTwn XonMc. — JIroOoi uYenoBek HE MOXET He
MpopearupoBaTh, KOT/Ia HA3bIBAIOT €ro UMs. A 3/7eCh HUKAKON peakiuu He Obuto. 1 moHMMaro
TaK, 4TO0 DAMYHJ HE MOr cka3aThb CTaMmmy HU OJHOTO CJIOBA, HE MOT YCIHbIIIaTh OT HETO HHU
OJIHOTO 3BYKa.

XonmMc BBIHYN Oymary u Kapanpaam u Hanucan: «Kak Bamie uMs?» — U, TIIAIS B JIUIO
OXpaHHWKa, MEIUIEHHO cpocui: «J[aBHO 1M BbI 31€ch?» OXpaHHUK HA TOM K€ JIMCTKE OTBETHIL:
«OnBapa OamyH. B nekabpe Oyner mecTHaAIaTh.

HavanpHuK TIOpEMBI 3HAKOM TpHKa3al DAMYHIY CIIeIOBaTh 32 COOOM W TMOBET HAaC BO
JBOP TIOPBMEI. 3aTeéM MBI IUTM OSCKOHEYHBIMH KOPUIOpaMHU Yepe3 MHOMKECTBO OXPaHSIEMBIX
JIBEpEe, U HaM Ka3aJoCh, YTO BECh CBET, BCE TEILJIO, BCE 3BYKH IOMIOUIAIOTCS CTEHAMHU 3TOTO
MpayHoro nabupuHTa. M Bce ke Bpemsi OT BpeMEHH, AyMai s, KaKUM-TO IyTeM IIynaiblia
npecTynHor Boiau CTaMIia MpOHUKAIM U3 3TUX TIIyOWH B nanekuii JIoHaoH.

Mpel ocTaHOBWINCH Y XKese3HoW nBepu kamepsl Tagaeyca Cramma. XosiMc NpUibHYI K
Y3KOHM IIEJNW B JBEPU M Y€pe3 HEKOTOPOE BPEMs KMBHYJI MHE Ha Hee. B Tyckio ocBemeHHOH
Kamepe He ObUIO OKHa. S pasrisien y3Kyl KpoBaTh W TaOyper mepes rpyObIM JIepeBSHHBIM
croioM. Ha crone crosina KoONTWIIKa, BO3JIE HEE JiekKala AaKKypaTHO CIOXEHHas ras3era, a
nojajibliie BUAHEIACh MHUCKA ¢ ABYMs KapTo(denuHamu, KyBIINH, KPY>KKa U YTO-TO IMOXO0XKEe Ha
)kene3Hyro Tepky. Ha mony Baysuiack cmstas ogexaa. Cam Cramn jiexxan Ha KpOBAaTH U MEPHO
cored.

X0JIMC NOBEPHYJICS K HAYaIbHUKY TIOPbMBI:
— A Buxy, Cramn nony4vaer razety «TaimMey.

— OH, KOHEYHO, YXAaCHbId YEIOBEK, MUCTEp XOJIMC, — CKa3al YHUIbSIMC, — HO

Ype3BBIYAITHO UHTEIUTUTEHTEH. UNTaTh HE 3alpemiaeTcs, U Mbl HE JOJKHBI OBITh KECTOKUMHU. S
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nepea eMy ra3ery mocjie Toro, Kak nmpouuTaro cam. TyT Heuero 0oaTbes. DIMyH]T 3a0upaet ee
BMECTE C OCTAJIIbHBIM MYCOpPOM, H 5, COTJIACHO MHCTPYKILIMH, IPOCMATPUBAID KAKIYIO CTPAHMILY
BO M30€KaHNEe KaKUX-JIU0O 3aImriCcei.

— Tak OH moJiy4aeT JIOHJIOHCKYIO ra3eTy KaXbli J€Hb? — CIPOCUIT XO0JIMC.

— Jla, — OTBETUJI HAYaJIbHUK HE CBOUM T'OJIOCOM.

— A kapromka?

— Kaprodens naror emy Kaxayro OSTHHUILY, — COOOIINI YHWIbIMC, — HO ChIpoil. CTamm
MPOCUT UMEHHO TaKOH: y HEro OOJHT JOKTEBOW CyCTaB, OH pacTHpaeT KapToQesb U YEeTBEPTYIO
HEJIeNI0 JIelaeT MPUMOYKHM M3 Kamwmibl. Ho Kk dyeMy Bbl KIIOHUTE, MUCTEp XoJMC? DTO Belb
MyCTSIKOBBIE JETAJIN.

S1 BOCKIIMKHYT:

— MeauiHa HUYEro He 3HaeT 0 KapTOoQeNbHBIX TPUMOYKaX.
— OT0 npapaa, JOKTOP, — MOATBEPAUIT XOJIMC.

HavanbHuK TIOpbMBI pa3Bell pyKaMu.

TyT s NIpOsIBUI UHUIIUATUBY:

— Ckornana-Apa ycranoBwin, uyto Cramm mepenaer TpUKa3bl CBoel OaHae 1O
BOCKpeceHbsIM. UTo 370 3HauuT, Xoamc? Ham He Hao 0OCMOTPETh KaMepy BHYTpU?

— Hy, Barcon, — ckazan llepnok Xonmc, — Bbl MeHs yauisieTe. S moJarato, 4To
JIeJ0 YK€ CIIeTIaHo. ..

Ha srom Mecte paccka3 mpepbIBaeTcsi, M YUTATENSIM IPEAJIaracTcsl PEIIUTh 3arajky
CaMOCTOSITENIbHO. B oMoIIb 1at0TCsl HAaBOASIINE BOPOCHI.

. Kak nepenarorcs nocianus u3 TIOPbMbI?
. Kakas xumuueckast peakuust HoMoxkeT XonMmcy pazoonaunts Ctamma?
. KTo nepenaer 6anne npukassl Ctamma?

OOopynoBaHue U peaKTUBBI:

Monoxko

JIuMOHHBII COK

HacpleHHbli COI0BBINA PacTBOP

JIykoBBIii COK

S165104HBI COK

PacTBOpeHHbIl B BojE caxap

AcnupuH

Kpaxman

CrtupasbHBII OPOIIOK ¢ OTOeTMBaTEIEeM

benoe BuHO

®denongranens

Cmrona

Ykeyc

Bock

Mennsriii kynmopoc — Xmopua kobanbTa

PactBop pononuTa Kanus

Cepnas kuciota (Jro0ast KUCIOoTa)

Cok OproKBBI

6. OnbiT «HeBHAMMBIC YepHUIAY»

Caenath HEBUAMMBIE YEPHUIIA CBOMMH pyKaMH MPOCTO!

Heckonbko penenToB HEBUAMMBIX WM, KaK UX IO-HAYYHOMY HAa3bIBAIOT, CHUMIATHYECKUX
YEPHUIL

[Tepen HayamoM OMBITOB MOATOTOBLTE JIMCTHI O€oil Oymaru, Bce HEOOXOAMMbIE MHTPEAUCHTHI,
KHCTOUYKY, BaTHbIE TAJIOUKH, BATHBIE IUCKH (MM KYCOUKH BaThl), YTIOT.
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UroObl MOTOM HE OTBIEKAThCS OT YAMBHUTEIbHBIX MPEBPALICHUN, MPUTOTOBUTE BCE HY)KHBIC
XUMHYECKHE pacTBOpbI 3apaHee. UToObl He 3amyTaTbCsl, KakOoW M3 HUX TJe, MOAMUIINTE
CTAaKaHYMKU WIH MIOMEThTE UX HaKJIEeHKaMH.

Peuenr 1. Mosousble yepHuIa

Ecnu nucare Ha 0OBIMHOM Oymare ¢ MOMOILBIO KHCTOYKM WMJIM BAaTHOM MajO4KH, CMOUYEHHOU B
MOJIOKE, TO TIOCJ€ BBICHIXaHMSI HAANUCH cTaHOBUTCA OecuBeTHOM. IlposBasiercss mon
BO3/IECTBHEM BBICOKOM TeMIepaTypbl — JUUIsl 3TOr0 OyMmary HY>KHO IMPOTJIaJUTh YTIOTOM.

Peuenr 2. ConoBble yepHUIa

HeBunumass Hagnuch mojydaercsi, €M NUcaTh Ha Oymare pacTBOpOM NHILNEBOW comsl 1:1.
[Tocne  Bbichixanusi Oymara coBepiieHHO  OeciBeTHa. Hagnuce  mposiBisercs — mnpu
BO3/ICIICTBUM BBICOKOM TeMIEPATyphI (IIPOIJIaIUTh YTIOIOM)

Peuenr 3. YepHuna u3 coka

[TonpoOyiiTe mHcare Ha OObIYHOW Oymare JUMOHHBIM COKOM. UYepHUIa MPOSBISIOTCS
MocJie CMa3bIBaHMUsI TEKCTa BOJHBIM PAcTBOPOM HoAa (BOCHOJB3YHTECh BaTHBIM JUCKOM HIIU
Baroif). Mox BCTymaeT B peaKIMio ¢ KpaxMajoM, HAaXOMSIINMCS B GyMard M OKpAlIMBAcT €€ B
CBETJI0-(PMOJIETOBBIN IIBET. A T€ MeCTa, Ha KOTOPBIX OB COK, OCTaIOTCs OembiMu!

Tak ke HaJnuCh TMMOHHBIM COKOM KOPUYHHUBEET MIPU HAIPEBAHUHU (IIPOTIATUTH YTIOTOM).
AHaJIOTHYHON CIOCOOHOCTHIO TEMHETh IMPH HarpeBaHWM 00JIaJlaeT COK JIyKa, SOJOYHBIH COK M
JIPYTHE COKHU C BBICOKUM COJIEP/KAHUEM KUCIIOTHI.

Peuent 4. KpaxmanbHble yepHuiIa

[IpuroroBbTe KIEHCTEP: CMEMIATh 2 YacTH KpaxMasa U 1 4acTb BOJABI U HAarpeTh Ha MEAJIEHHOM
OTHE, MOCTOSIHHO TomemuBas. [locie ocThIBaHMS ATON JKUIKOCTHIO MOKHO MHCaTh OYKBBI Ha
00BIYHON Oymare ¢ MOMOIIBIO BaTHOM Majo4yK. YepHUIIA MPOSBATCS MOCIIE CMa3bIBaHU JIHCTA
BOJHBIM pacTBOpoM iHona. B Oymare kpaxmana Majgo - U OHa OKpAIllMBAE€TCs B CBETJIO-
¢uoneToBrlii 1BET. A Te MeCTa, KOTOpPbIE MBI MPOMA3ald KpaxMajoM, CTAHOBSITCS TEMHO-
(HONETOBBIMU.

Penenr 5. PrucoBbie yepHuiia

CaapuTe I'yCTyI0 PUCOBYIO Kallly Tak, YTOOBI BOJa HE MOJIHOCTHIO BIMTAJIAch B Kpymly. DTa Boja
U OyneT pHCOBBIM OTBApOM, KOTOPBHIM MOXHO MHUCaTh TaiHble mocianus. [lucate Hamo Ha
00bI4HOI Oymare ¢ MOMOIIbIO BaTHOW manouku. Haanucs mposBUTCS mociae cMa3blBaHUs JIMCTA
BOJIHBIM PAaCTBOPOM i0/1a, BeZb pyC Oorat KpaxMajoMm.

7. llpakTtHueckas padora «IlosyyeHue NpUpPoOIHbIX KpacuTeJiei

B kauecTBe MaTepuasioB OBbUIM BBIOpPAHBI: CBEKJIA, ATOJbl YEPHUKU W KIIOKBBI, YEPHBIA H
3€JICHBbIN Yaid, TUCThS METPYIIKH, KOde.

[osnyyeHne KpaCHIbHOTO IKCTPAKTA U3 PACTUTEIBHOTO ChIPbSL.

Jnst mosmydyenust kpacutens Opanu mo 10 rpamm cyxoro marepuana u mo 200 rpamm CBEXero.
[IpenBapuTenbHO M3MEIBYEHHOE PACTUTENIBHOE CBHIPHE BBIBApUMBAJIOCH B TeueHUEe 30 MUHYT B
SMaJMpPOBAHHOM MOCYyAE: BOJA JOJDKHA IOJHOCTBIO IOKPBIBAaTh PACTUTENBHBIM Marepual.
Brikunaroiiyto BoJly MOXKHO NEPHUOAUYECKU J10aMBaTh. [Ipon3BOIUTH BBIBAPMBAHHE HYKHO B
IIPOBETPUBAEMOM MOMEILIEHNUH, T.K. KPACUIIBHBIN PACTBOP UMEET PE3KUIl 3amax.

Jlanee KpaCWIbHBINA DKCTPAKT MPOLIEKUBAIICS.

Oxkpacka xJ10m4aTo0yMaskHOM TKaHH.

OxpammBaeMblii MaTepuan — Oenmas Xxjom4aroOymMaxkHas TKaHb IPEIBApUTENIbHO Obuia
BBICTUPaHa B TEIJION BOJE CO CTUPAIBHBIM MOPOIIKOM ISl YAAJICHHUS BO3MOXKHBIX 3arpsA3HEHUN
ciegamu xkupa. OKpacka NPOM3BOAWIACE B SMAIMPOBAHHOM mocynae (B KOTOpOH paHee
OCYIIIECTBIISIIOCHh BbIBapuBaHUe). KpacWibHBIN 3KCTpaKT MOBOJWIM 1O KHUIEHHS U B HETO
OIIyCKaJIM OKpallMBaeMblii MaTepuai. Jlajee ero KUMATUIM Ha MEJIECHHOM OTHE B Te4eHHE 15-
20 wmuHyT. OKpalmmBaeMyr TKaHb MEPUOJMYECKH MEPEeBOpAUYMBAIN Uil JOCTHUKEHUS
paBHOMEPHOI OKpacku. BbIHYB OKpallleHHYI0 TKaHb U3 pacTBOpa PaCTUTEIBHOIO KpacUTEIs, €€
CYILIWJIN €CTECTBEHHBIM CIIOCOO0M, HE JI0IycKasi IPOHUKHOBEHUS CBETA: BBIKJIAIbIBAIM 00pa3Ilbl
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Ha MOJIOTEHLIE ¥ CBEPXY HAKPBIBAIHU JAPYTUM MOJOTEHIEM. 3aTeM MaTepHall MOJIOCKaIN B YUCTOU
TEJION BOJE.
B pesynbraTe ObuUIM MOMydeHBI 00pa3lbl OKpalieHHOW TkaHH. llomydeHHble 0Opaslbl TKaHU
ObUIN HE APKOTO L[BETA, HO YCTOWYMB.

IIpuMep pacTeHuii, UCIIONb3YEMBIX ISl OKPAIIMBAHUS

Hassanue pactenus YacTe pactenus I1BeT kpacurens
UepHuka SATOJIbI BUIITHEBO-KPACHBIN
Kannna SITOIBI KpacCHBII
Masnuna
Knyonnka
Cwmoponuna
Hladpan [IECTUKH LIBETOB KENThIN
MarnbBa LIBETHI KpacHO-(hHOIETOBBIN
Bunns TLIOIBI BUIIHEBLINA
Pa6una yepHoIIOAHAS
Csexna KOPHEILIO0/IbI KpaCHBIN
Hukopuit KOpPHEBUIIIE KpPEMOBBIN
Yait JIUCT JKEJThIN, KOPUYHEBBIN, KPACHBIN
MopkoBb Kopuennobt OpaH>KEBBIN
JIumon Lenpa mmona JKEJITBIN

[IpuponHble KpacUTeNd, B OTIUYHE OT HUCKYCCTBEHHBIX, SIBISIFOTCSI SKOJIOTMYECKH YHCTHIMH,
TaKk Kak U1 MX IOJyYeHUS MOXHO MCIOJIb30BaTh HaTypalbHbIE NMPOIYKThl. JTU KPaCUTENIH
MO>KHO MOJYYHUTh B IOMAIIHUX YCIIOBUSX, OHU IPOCTHI B OOpAIlIEHUH.

8. OnbiT «Iloyyenue xjaopoduiriar
XmopouIT — 3TO MUTMEHT, KOTOPBIN MPUJIAET JTUCThSIM PACTCHUH 3€IEHBIN 1BET. XITOPODOUILIT
o0ecrieynBaeT pacTeHUsIM Tporecc (OTOCHHTE3a, MpOIecC MPH KOTOPOM C TOMOIIbIO
COJIHEYHOT'O CBETa B PACTEHMM MHPOUCXOAAT PA3INYHbIE XUMHUYECKHE PEaKIMH, B TOM YHUCIIE
IPEBpaLIEHMs] YIJIEKUCIOr0 Tra3a M3 OKPY)KAIOIIEro BO3QyXa B pa3jM4YHblE OpPraHUYECKHE
BellecTBa HEOOXOIUMBIE ISl JKU3HENEATENbHOCTH pacTeHus. VIMeHHO B pe3ynbTaTe mpoiecca
¢doTocuHTE3a paCTEHUs BBIICISIOT KUCIOPOI, HACKIIIAS UM BO31yX KOTOPHIM MBI ABIIINAM!
[Tomydyenue xyopoduinia J0CTaATOYHO MPOCTON MPOIIECC, KOTOPBIN MO CHITy JIFoOoMy. J1Jist 3TOTrO
HaM TMOHa00ATCs JII0ObIE CBEKUE 3€JEHBIC JHMCThs, OOJNbIIE BCErO XJIOpO(HILIa COOCPKHUTCS B
HIMUHATE, KpanuBe, OPOKKOJIM U OPIOCCENbCKON KaIycTe, HO HaM MOJIONIYT JTHO0BIE.
HeMmHoro usmenbuaemM NpUTOTOBIEHHYIO 3€JIE€Hb, IIOMELIAEM B TOJICTOCTEHHBIM cocyn (J1ydiue
CTEKJISTHHBIN, HO TIOJIOMIET U SMaTMpOBaHHAs KaCTPIOJIs) U 3aJIMBaeM HEOOIbIIUM KOJTUYECTBOM
BOJIHO-CITUPTOBOT'O PacTBOPa (sl MPOCTOTHI MOYKHO UCIIOIB30BaTh BOJKY).
[Tocne sToro momemniaeM CTEKJISSHHBIM COCYA C HWHTpEIUEHTaMH B BOJsSHYIO Oanro. Yepes
HEKOTOPOE BpeMsl KUAKOCTh HAUHET 3€JIeHEeTh — 3TO0 BblaenseTcs xinopodusi. [locne Toro kak
NOJIy4eHHEe XJIOpodHIa 3aKOHUEHO, OCTOPOKHO BBITAIIUTE JHUCThA. OHU 00ECIBETUIIHCH, T.C.
BECh MMUTMEHT, MPUIAIOLIUN OKPACKY JIMCThSIM, BbIACTUICS. XJI0pOPHII OYeHb HEYCTOMYNB Ha
CBETY M BO3/yX€ U Yepe3 HEKOTOPOE BpeMs PHOOPETET IPsA3HO-3eNEHBIH LIBET.

lpunoscenue 4
IIpakTHyeckas padora «OnpeneseHue ;KeCTKOCTH BOAbI € IOMOIIBIO PACTBOPA
CHHTETHYEeCKMX MOIOLIHX CPe/ICTB»
Llenb paOoThI: ONpPEIETUTh KECTKOCTh BOJBI, B3ATOW M3 PAa3HBIX HMCTOYHHUKOB, C IOMOIIBIO
pacTBOpa CHHTETUYECKUX MOIOILIUX CPEJICTB.
OOGopynoBaHWe M PEAKTUBBL: KOJOBI, MHUIIETKA, PACTBOP CHUHTETHMYECKHX MOIOIIUX CPEICTB,
poOBI BO/IbI, MEPHBIN CTaKaHYHK.
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Kéctkast BoAa 1Mo BKYCOBBIM IapameTpaM 3HAUYMTENIbHO YCTYIMaeT MmapameTpaM MSTKOW BOJIBI.
Yto ObI B 3TOM yOEIUTCS, MOKHO MPEIOKUTE IMTPOJIETYCTUPOBATH 00Pa3IThl BOJIBI.

Jlyist TOrO 4TO OBI IOHATH, TE caMas MATKAas BOJAa HYXXKHO B KaXIIYIO MPOOUPKY KAMMHYTh KAILTIO
pacTBOpa CHHTETHYECKMX MOIOIIMX CpelacTB. Tak mpoAoskaTh MOKA NEHA HE 3allOJIHUT BCHO
konOy. Camas msirkasi Boja OyAeT MEeHUThCS OT MUHUMAJIBHOTO KOJIMYECTBAa KaIliel pacTBopa.
OTO MNPOUCXOIUT, MOTOMY YTO Ja)X€ YWCTas IUTbEBas BOJA COAEPKUT MHOTO COJEH, B
0COOEHHOCTH COJICH TaKkMX METAJJIOB, KaK MarHWi M Kanbuuid. HekoTopble M3 3TUX coiel He
pacTBOPSIIOTCS B BOJIE, a OCTAIOTCS B HEM B BUE puMeceil. B Bojie, comepsxaiieii MHOTO coJiei —
Takas BOJA HA3bIBACTCS MKECTKOM — MOIOLIME CPEACTBA IUIOXO NEHATCA. BmecTto 3TOro oHu
BCTYMAIOT B PEAKIIMIO C COJISIMU U 00pa3yloT 0Cal0K, KOTOPbI 3HAYUTEILHO CHUXKAET KaYyeCTBO
MBUIKOCTH MOIOIINX CPEACTB.

XoJ paboThl:

1. B kaxxayro Kon0y HAIUTH PaBHOE KOJMYECTBO 00Opa3IioB.

2. B kaxnayro koj0y KamaTh C MOMOIIBIO MUIETKH IO OJHOW Karjleé MBUIBHOTO PacTBOpa, U
KQKJIbIM pa3 BCTPSIXUBAJ €€ TPU pasa.

3. Ecnu mena mosiBisuiach, 100aBUTH €MI€ OJIHY KAaIlJl0 PacTBOPa MbBUIbHBIX CHHTETHUECKHUX
cpencts. [IpomomkaTh 3Ty onepanuio, Moka reHa He 3aoTHAT BCIO KOJOYy.

4. llocme »TOro 3amMcarh YWCIO Kalledb pPAcTBOpPAa CHUHTETHYECKMX MOIOIIMUX CPEJCTB,
[MOHAOOUBIIUXCS JUIS 3AII0JIHEHUS BCEI KOJIOBI JUIS KaXXIOW KOJIOEI.

5. 3aTem, MOKHO IOCTPOUTH AMArpaMMy C pe3yJIbTaTaMU UCCIEA0BAHUS.

NmeeM rpadvk 3aBUCUMOCTH BBICOTHI TIEHBI OT KOJUYECTBA Karelb MCCIEIyeMbIX HCTOYHUKOB
BOJIBI.

BruiBOIBI:

1. IIpoBeneHO cpaBHEHHME KadecTBa BOJBI M3 Pa3HbIX MCTOYHUKOB PACTBOPOM CHHTETHYECKHX
Morolux cpencts. [IpoBeaena nerycramus BoAbl U3 pa3HbIX UCTOUHUKOB.

2.0npeneneHa XECTKOCTh BOABI C IMOMOIIBK) PACTBOPA CHHTETUYECKMX MOIOIIUX CPEICTB.
[ToaTBepaAmnIioCh, YTO *KECTKask BOJA 3HAUUTENIBHO YCTYIAET MO BKYCOBBIM MapaMeTpaM MSTKOM
BOJIBI.

OmnbiT «Kak y1aauth nsiTHA»

Knaccudukanus nsates. Bee naTHa ycI0BHO MOKHO pa3/IeUTh HA TPU TPYIIIbL:

- OT BEIIECTB, PacTBOPHMBIX B BOJe (caxapa, mena, kode, d9as, COKa, CHIMKATHOTO WIIU
CTOJIAPHOTO KJIeS U JIp.);

- OT BEIECTB, PACTBOPUMBIX B OPraHUYECKHX PACTBOPUTEISAX TUINA OCH3MHA, STUIIOBOTO CIUPTA,
aleToHa. JTO JKUPOBBIE IIATHA: OT MAIIMHHOIO MAcCia, MAacCisIHBIX KpPAacoK, Kpema, >KHMPHOIO
coyca, MalilOHe3a;

- OT BEILIECTB, IJIOXO PACTBOPUMBIX M B BOJIE, U B OPraHUYECKUX PACTBOPUTENAX. Takue maTHa
MOJTy4aloTCs OT MOJIOKA, SHIa, KPOBH, MOYH, T.€. BCEr0 TOTO, YTO COJAEPKHUT OEIKOBBIC
BEIIECTBA.

Kaxnerii Bug msaTeH TpeOyeT cBoero cmocoba yaaleHus, MpuUdeM JUisi MHOTHX U3 HHUX
MIPUXOJUTCS COYETATh Pa3JINYHbIE BAPUAHTHI YHCTKHU.

1. KupoBsle nsTHa.

OnbIT Ne 1. YnaneHue cBEKEro nsTHa OT KUpa.

Jist ynaneHusi KUPOBBIX ISITEH MOIXOIST OPraHUYECKHE PAacTBOPUTENTH: OSH3WH, CKUMHAAD,
TUATUIIOBBIN dDHp.

Mpb1 HMcnadkany HECKOJbKO KYCOUKOB TKaHU PACTUTENBHBIM MAaclioM. 3achllalii KpaxMajom,
MyKoM, mopomkoM Mena. C o0enx CTOPOH MOKPBUIM TKaHb OyMaroi M MpOIVIaJuiid TEIIbIM
YTIOTOM. 3aTeM MOJOXKWIW Tpy3 M ocTaBuiau. YUepe3 nBa yaca OYMCTHIIM LIETKOW HAHECEHHBIE
MIOPOLIKH, ITOTJIOTUBLINE KHP.

BriBoa: ynauHee BCero MOTJIONIACT CBEXKUU KUP Kpaxmal, T.K. €ro 4acTUIIBI MEHbIIEe u Ooee
MOPHUCTHIC: TMOBEPXHOCTh, yYaCTBYIOIIAs B TOTJIONMIEHUA MHOTOKpAaTHO Oojbine. OmbiT Ne 2.
YnaneHue 3acoXIIero msaTHa OT MacAsSHON KPAcKH.
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MBI HanwM Bellb, HA KOTOPOM IOCIIE PEMOHTA KBAPTUPHI OCTAJIOCH IISATHO OT MAcCIsHOM KPaCKHU.
Cmazanu Ba3zeanHOM, 4yTOObI pa3MArduTh MATHO. Bocmosb3oBanack Kamuied U3 CKUIuaapa u
kapTodensHOro Kpaxmana. [1oioXumu poBHBIM CIIOEM JaHHYIO CMECh M OCTaBUIU Ha 4 daca,
MIOTOM CMBUIH Kamuily Boaou ¢ MpuioM. O uwygo! OT nsiTHa HE OCTAJIOCh U cliena!

2. PactutenbHble NsATHA

OnpiT Ne 3. VianeHue cBeXero msaTHa OT 00JICNUXH.

Ucnaukanu Oenyro canderky coxoMm oOnenuxu. HaMmpuimnm Xo3sHCTBEHHBIM MBUIOM H
npokunatuiay. IIsaTHo ncuesno.

OmnbIT Ne 4. VnaneHue 3acTapenoro nsaTHa OT Yasi.

[Tpoxunsarunu uzaenue ¢ nepokcuaom Bomopona. (H202). ns storo TabieTky THAPOTUPHUTA
pacTBOPWIIM B CTakaHe BOAbL. [1ATHO ncyesno.

OnbIT Ne 5. YynaneHue naTHa OT TPABBL.

Ncnaukamu G6enyro candeTky TpaBoil. 3aTeM BBIBEIH C MOMOIIBI0 CIUPTA. 3€JICHBINH KPACUTEb,
COJIEpKAIIMICS B PACTEHUAX, XOPOILLIO PACTBOPSETCS B CIIUPTE.

3.IlsaTHa paBYUHBI U oA

OnbIT Ne 6. Y naneHue naTHa OT PyKABUYUHBL.

Tkanbp Ha OAaHHOM TIOJIOTEHIIE, TMPU BHIBEIIMBAHWH B JIETHEE BpPEMs Ha TBO3/b, MOKPBLIOCH
pXkaBuuHON. J[ns ynaneHus JaHHOTO MSATHA Mbl HCIOJIB30BAIM YKCYCHYIO KHCIOTY. MOKHO
MCII0JIb30BaTh JUMOHHYIO U I11aBEJIEBYIO.

BriBoa: crioco0 moaXoauT JUIsl 3aCTapesiblX U CBEXKUX MATEH, OJHAKO OH HEMPUEMIIEM K TKaHSM,
OKpacKa KOTOPBIX OPTUTCS OT KUCTIOT.

OnbIT Ne 7. Y naneHue natHa oT oja.

Ha Genyro canderky Hanecnu msATHO Hona. JlaHHOE MATHO MPOMHUTATN BOJHBIM PacTBOPOM
runocyinbpura (Trocynbdara) Hatpus (1 gaitHas 10KKa Ha cTakaH Bojbl). [IpoMbutn canderky
Bosoi. Ot HeoxxuganHoctu noAnpeiraynmu! Canderka cuser 6enusnoit! J[pyroe nsaTHo ot ioxaa
nponuTtanu cynbpuroM HaTpus. Pesynprar omunakoB. JlelicTBue TuocynbdaTta U CyiabpuTa
HATPUS CBSI3aHO ¢ 00pa3oBaHUEM OECI[BETHBIX U XOPOIIO PACTBOPUMBIX B BOJIC MOAU/A HATPHUS U
HO0BOAOPOJIA B PE3YIBTATE PEAKIIHIA.

4.benKoBbIe MSATHA

OmnpiT Ne 8. Y aneHue KpoBsSHOTO MATHA C XJI0MYaTOOYMaKHOW TKaHHU.

TkaHb, COAEpXKAIIYI0 KPOBSHOE IISITHO, MPOCTUPAIM B XOJOJHOW BOAE€ OOBIKHOBEHHBIM
XO03SUCTBEHHBIM MbBUIOM. [ISTHO Hcuesno, HO mpocTynuia xentuzHa. Ot He€ HM30aBUIUCH C
nomotnbio 1%-Horo pactBopa nepokcuaa Bogoposa. lllepctsiabie U MIEIKOBBIE TKAHU — 3TO TOXE
0eJI0K, MTOATOMY TaKOH CIToco0 It HUX HE MOAXOoAuT. X 00pabaThIBAIOT IIMIICPUHOM U BOJIOM.
5.IIaTHA OT YEpHUII U OT MACTHI IIAPUKOBOU PYyUKH

OnbIT Ne 9. Y naneHue naTHa OT YEPHUIL.

UepHuna conepkarT Kpacutenb (IMMTMEHT) W pacTBOpHUTENhb. bemyro candeTky wucrnadkaim
yepHmwiIamu. [loMecTnnu Ha MATHO cMech W3 TiuIepuHa u dTuiaoBoro crmpra (1:1). IlatHO
ynanuiaock Ha rina3ax. [Ipononockanu cangeTky B Temioi Boje — cusieT 6eau3HoMn !

OnbIT Ne 10. Y janenue nsaTHa OT IIAPUKOBON PYYKH.

CrieruanbHO HAYEPTUIIM Ha calieTKe MapuKoBoi pyukoi. OOpaboTanu TaMIOHOM, CMOYEHHBIM
CMECBIO paBHBIX 00BEMOB aleToHa U 3TIiIoBoro cnupta. O uyao! [1sTHO HcUe310 MOMEHTaIBHO!
OnbIT «Kak y1aauTh HAKUIIB)

Yame Bcero A KUMSYEHUs] UCIONb3YyeTcsl OObIYHAsg MPOTOYHAs BOJA, KOTOpas COAEPIKUT
JIOCTaTOYHO MHOTO MPUMECEH. BONBIITYI0 UX YacTh COCTABISIOT Pa3HOOOPa3HBIE COH, KOTOPBIC
MIpM HArpeBaHUU PA3JECIAIOTCS HA YIIECKUCIBINM ra3 WM TBEPIbId HATPUEBBIA OCAIOK, KOTOPBIM
ocTaeTcs Ha CTEHKax mocynsl. IIpu 3TOM OH HE CMBIBaeTCS OOBIYHOM BOJON M MMEET CBOWCTBO
HaKaruiMBaThCs. TakoW HajeT BPEAWT BalleMy YalHHMKY: OH YXYyJIIAeT TEIJIONPOBOAHOCTH, A
3HAUUT, HA HarpeB MPHJIETCS MOTPATUTH OOJbINEe BpeMEHH. TakKe HAKWMb - MOTCHIIHAIbHBIMA
Bped AN 340poBbs. Tak Kak HajeT COCTOMT M3 OCAaJKOB COJIM, HEPACTBOPHUMBIX METAIOB U
pa3HOOOpa3HBIX BPEAHBIX MpPUMECEH, BKIIOUAIONIUX B Ce0sl U XJIOp, MONAJAIIUNA B OPraHU3M
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OCaJOK MOXET CIOCOOCTBOBaTh Pa3BUTHIO  pa3NU4HBIX  Oone3Heir. Cmech  MOXKET
CIPOBOIIMPOBATh apTPUT, MOAArPY, OCTEOXOHAPO3, KAMHU B IMOYKAX WJIM TOKCHKOJOTHYECKOE
oTpaBiieHre. IMEHHO MO3TOMY YMCTUTh YaWHHUK OT HAJIETa HY>KHO PETYJISIPHO.

Croco6 1: OuncTUTh YaHUK JIMMOHHOW KUCIOTOU (IuMoHOM). [Iporienypa He 0c060 criokHas:
3aMOTHATE YaHUK Ha JBE TPETH BOJOW U J100aBbTE JTUMOHHYIO KHCIOTY. Ilopomiok criemyer
CBINIaTh M3 pacyera OJIHa CTOJIOBAs JIOXKKA Ha KaXIbIi JIUTP BOJbI. 3aTeM BKJIIOYUTE YallHUK U
JIO’KJIUTECHh OCThIBaHUS BOJibl. ClieliTe BOJYy, KOTJa OHA OCTBHIHET O KOMHATHOM TeMIlepaTyphbl.
3aTemM mpoTpUTE YaWHUK MATKON ryOkoi. [Ipm HEoOXoauMoCTH MpOoIEeaypy MOKHO IOBTOPSITH
JIBa-TPH pasa MoJpsi, OKa HAKUIIb MOJTHOCTHIO HE YHIET.

Cnoco6 2: YuctuM yalHUK ykcycoM. HeoOxomumo 3amuTh YallHUK Ha 1Be TpeTH. JloGaBbTe
YKCYC, IPUMEPHO MOJICTAKAHA HA JUTP. 3aKUMSATUTE BOAY U OCTABHTE HA OJMH Yac OCTHIBATh.
3atem mpocTo cieiTe. MATKoi TyOKOM MpOTpUTE BBEBIIHMECS MATHA — OHHM oToiayT. [locme
OYHUCTKH HEOOXOAUMO JIBA-TPH pa3a MPOKHUIIATUTH YAHHUK C TIPOCTOM BOIOM.

Croco6 3: Ynctum vyaitHUK conoi. B momoBuHy yaliHuKa BOJBI T0OABHTE OJIHY CTOJIOBYIO JIOKKY
conel (He Oompbire!). s OOBIYHOTO YailHMKA CTOWT MPOKUIISATUTH BOJIY B TEUECHUH IOJTydaca.
J71 37eKTpUYeCcKOro He0OX0AMMO HECKOJIBKO pa3 BKIIOYATh PEXKUM KHUIISTUEHUS.

Crioco6 4: Kak ounctuth yatauk Komoif, Crpaiitom unu ®@antoii? Kak HU cTpaHHO, OJHAKO
3TOT METOJ BIOJHE HMMEET MpaBO Ha CYIIECTBOBAHME. 3alOJHUTE YalHUK HaIOJIOBUHY
HAIIUTKOM M BKItouMTe. OcTaBbTe €ro MUHYT Ha 20 1ociie Toro, Kak *UAKOCTh 3akunut. Crienre
€e W IpPOMOWTe ero 4ncrtod Bojou. Kosa — He TOIBKO HANWTOK, HO M OTIMYHOE YHCTSIIEE
CPEICTBO. DTO 3BYYUT HEBEPOSTHO, HO TaKUM CIOCOOOM MOXHO OYHCTUTH ke CTapylo
HaKHIIb.

Croco06 5: Kak ouncTuTh 4aliHUK SI0J0YHBIMH oYHcTKaMHu. Paboraer OH He Beeraa: €Ciii HAKUIIh
cTapas, TaKMM CIOCOOOM HM30aBUTCS OT Hee HE MOJYYUTCS. A BOT C TOJBKO MOSBHUBIINMCS
HAJIETOM Croco0 pabotaer uaeanbHO. KpoMe TOro, OH cUMTaeTcss OJHMM M3 CaMbIX INAJSIIIHX
[IpocTo MPOKUMATUTE BE TOPCTH SOJOYHOM KOXKYPHI B IMOJOBHHE YallHWKA BOJBI B TeueHUn 20
MUHYT. 3aTeM OCTaBbTE MPUOOp Ha JBa Yaca. [locie 3Toro MoKHO CIIUTH KHUAKOCTh U IPOTEPETh
YallHUK U3HYTPU MATKOU caheTKOM.

Croco0 6: XWMHUYECKHE CPEICTBA JUIs YIAAICHUsS HAaKUMU. AHTHHAKUTWH, 307yInka, bieck...
BapuantoB MHOXXeCTBO, Ha JI000M BKyC M Kollenek. PexomeHayeM BHUMATEIbHO H3y4yaTh
COCTaB: HEKOTOpbIE MperapaTbl HE CTOUT MPUMEHSATh, TAK KaK OHM MOTYT OKa3aTh arpeCcCUBHOE
BO3/ICIICTBIE HA MOKPBITUE YaWHUKA WM K€ MPUIUHUTD BPEJ BallleMy 3/10POBBIO.

OnbIT «AxcopOuusi 3aaxoB»

C (u3UKO-XMMUYECKUM SIBIIGHHEM, O KOTOPOM cCeHYac IOWJET peyb, 3HAKOM, HaBEpHOE,
KXKIBIHA, XOTSI, MOXKET OBITh, HE BCE 3HAIOT, YTO OHO Ha3bIBaeTcs ancopOmueit. Habmronanu Bbl
ee HeoJHOKpaTHO. Kak TONBKO BBl cakaeTe YepHUJIbHYIO KIISIKCY Ha Oymary Wi, 4To ropaszio
XyXKe, Ha OJIeKIY, TaK Cpa3y U 3HAKOMUTECh C 3TUM sBiIeHHEM. Korja moBepXHOCTh OJHOTO
BemecTBa (Oymaru, TKaHW W T. JI.) TIOTJIOIIAET YAaCTHIIBI IPYroro BemiecTBa (YEPHIII M MPOY.),
3TO U €CTh aJCOPOIIHSL.

Ouenp xopomuid afacopOeHT — yrodib. [lpudemM He KaMEeHHBIM, a JPEBECHBIA, U HE MPOCTO
JPEBECHBIH, a aKTUBHBIN (aKTUBUPOBAHHBIN). Takol yroyib MpoJaroT B anTeKax, 0ObIYHO B BUJE
tabnetok. C HEro ¥ HaYHEM OIIBITHI 110 aJCOPOITUH.

OmnbiT Ne 1. [IpuroroBbTe OJaeIHBINA PACTBOP YEPHUI JIIOOOTO I[BETa U HaJeWTe B MPOOHPKY, HO
He noBepxy. [lonoxuTe B MHpoOHMPKY TaONETKy AakTUBHOTO VI, Jydllle pPacTOIYEHHOrO,
3aKpOMTE MajblEeM M BCTPAXHUTE Kak cienyer. PactBop mocsemiieer Ha rnasax. I[lomensiite
pacTBOp Ha KaKOW-THOO APYrod, HO TOKE OKpAIICHHBIM — MYCTh 3TO OyneT pa3OaBieHHas
ryallb WIM akBapenb. D(P(EeKT OKaKeTcss TakuM Ke. AJCOpPOEHTHI CIIOCOOHBI MOTJIOIIATH
BEIIIeCTBa HE TOJIBKO U3 PACTBOPOB.

Onpir Ne 2. Bo3bMHTE TOJUTHTPOBYIO CTEKISHHYIO OaHKy W KallHUTE Ha JIHO OJHY KarlTio
OJICKOJIOHA WJIHM JIO00OTO Jpyroro mnaxydero BemiecTBa. OOxBatuTe OaHKy JAaJOHSIMH U
MOJIEPIKUTE €€ TaK C MOJIMUHYTHI, YTOOBl HEMHOTO HArpeTh Maxydyr KHUIAKOCTh — TOT/Ia OHA

34



Oyzner ObIcTpee HCHAPATHCA M CHUJIbHEE MNaxXHyTh. Temepb MOJIOKUTE B CKISHKY HEMHOTO
AaKTUBHOI'O YIJIA, 3aKpONTE €€ IJIOTHO KPBIIMIKOM M OCTaBbTE€ HAa HECKOJIbKO MUHYT. CHHUMHTE
KPBIIIKY ¥ BHOBb HallpaBbTE BO3JYyX K ceOe B3Maxamu JaJoHH. 3amax ucue3. OH MOriaoTuics
afacopOeHTOM, WM, TOYHEEe, IOIVIOTHJIUCh MOJIEKYJbl JIETy4ero BeLIeCTBa, KOTOPOE BbI
MOMECTUIIN B OaHKY.
He o0Gs3arenbHO OpaTh [UIsl 3TUX OINBITOB aKTUBHBIA yroib. ECTb MHOTO JApYrux BeILECTB,
KOTOPBIE MOTYT CIIY>)KHTh aJicopOeHTaMu: Ty, cyXas pa3MoJioTas TIuHA, MEJ, IPOMOKaTelbHast
Oymara. B ToMm umncie ¥ HEKOTOpbIE MUIIEBBIE NMPOIYKThl — BB, HABEPHOE, 3HAETE, KaK JIETKO
xJIe0 BOUTHIBACT MOCTOPOHHME 3amaxu. OueHb XOpOoImuil aacopOeHT — BO3IYyLIHAs KYyKypy3a,
WIH KYKYpY3HbI€ MaJIOUKH, CTOJIb JTFOOMMbIE MHOTMH U3 HAC.
Onbitr Ne 3. [lpexpinymuii ombpIT € MAaXyduMH BEUIECTBAMU IIOBTOPUTE B MPUCYTCTBUU
KYKYpPY3HBIX TaJIOY€K — U 3amax COBEPIICHHO ncue3HeT. KoHeuHo, mocie omnbiTa ecTh NajiodKu
YK€ HENb34.
OnpiT No 4. 3amongHuTE YIVIEKUMCIBIM Ta30M JIBE€ MPOOWPKH, MPUYEM B OJHY ITOJOKHTE
KYKYPY3HBIE ITAJIOYKU M BCTPSAXHUTE HECKOJIBKO pa3. Jlajee mpopesaiiTe OmbIT ¢ U3BECTKOBOU
BOJIOM (MOKHO TIPOCTO «HAJIMBATh» B HEE ra3 U3 MPOOUPOK — OH TsKeNee Bo3ayxa). byner nu
pasHuIla B MMOBeIEHNH U3BECTKOBOM BoabI? Jla, Oyner. JKuakocTs craHeT MyTHOH TOJBKO B TOM
CTakaHe, B KOTOPBIH «BBUIMJIN» Ta3, HE 00paOOTaHHBIA aicOPOCHTOM. A W3 APYrod MpoOHPKH,
TOW, THe ObUIM KyKypy3Hble MaJO4YKH, IMOKCHIA YIJepoja HEe H3BJIE€Yb: €ro IOTJIOTUII
a7ICOpOEHT.
OnbIT «BhIpanmuBanue KPUCTALIA»
Kak BIpacTUTh KpUCTaILI U3 IIMHKOBOTO KYIopoca
PacTBOpHMOCTH OOJNBIIMHCTBA COJNIEH 3aBUCUT OT Temreparypsl. [Ipu oxiakaeHuu pacTBopa,
HACBILIIEHHOTO NP BBICOKOM TeMIiepaType, U3 HETO BBIAAAI0T KPUCTaLIbl coi. B 3aBucumoctu
OT COCTaBa, BEIIECTBO MOXKET BBIACTATHCS B BUE OE3BOIHON COJIH.
[enb paboThl — chopMHUPOBATH Yy IIKOIHHUKOB MPEACTABIEHUE O 3aBUCHMOCTH PaCTBOPUMOCTHU
OT TeMIepaTypbl M O KpHCTAUIM3AllMM BelecTBa M3 pactBopa. OOopynoBanue: 1uppoBoOid
MUKPOCKOIT; TPEIMETHOE CTEKJI0; MPOOUpPKa; AepKaTeb A MPOOUPKH; MUIMETKA; CIIUPTOBKA.
Marepuansl 1 peakTHBBI: Cynbdar ruaka ZnSO4 - 7TH20 .
WHCTpyKIMS K BBIIIOJHEHUIO:
1. B npoOupky Haneire Boxy (Ha 1—2 cM 10 BBICOTE).
2. MemsieHHO TIpU TIepEeMENIMBAaHUU J00aBIsSHTE Cynb(aT IHUHKA T0 TeX IMOp, MOKa OH HE
NIEPECTAHET PACTBOPATHCS.
3. IIpobupky ¢ pacTBOpoM cyib(ara IIMHKA HArPEUTE 10 MOJIHOTO PACTBOPEHHS KPHUCTAJIOB
cyibdara IHKa.
4. Taxke aKKypaTHO HarpeuTe NpeAMETHOE CTEKIIO, POHOCS €ro HECKOJBKO pa3 yepe3 Iiiamsl.
5. Korma cynbdar muHKa pacTBOPUTCS, HAHECHTE KAILIIO PAcTBOpa Ha TEMIIOE MPEAMETHOE
CTEKJIO U TIOMECTUTE CTEKJIO O], MUKPOCKOII.
6. Ilpu oxnakaeHUH pacTBOpPa U3 HETO BBIJCISIOTCS KPAaCUBBIE KPUCTAIUIBI KPUCTAIOTHApATa
cynb(ara [IMHKa — [UHKOBOTO KYyIopoca.
Kak BbIpacTUTh KpUCTaI U3 caxapa
Ji1s TOoro uToOBI BRIPACTUTH KPUCTAILI U3 caxapa HaM OyJeT HyKHO:

2 cTakaHa BOJIbI;

5 cTakaHOB caxapHOIo MecKa;

JIEPEBSHHBIE IIMAXKKH;

Oymara;

HeOoIbIIast KaCTPIOJIbKA;

HECKOJIBKO MPO3PayHbIX CTAKAHOB.
[Ipouiecc M3roToBIEHNs KpUCTalljla HAUMHAETCSI C U3TOTOBJIEHUS caxapHoro cupomna. Jljig aToro
Oepem 1/4 crakaHa BOJBI M JBE JIOKKH caxapa. CMernuBaeM, TIOBOJAWM Ha OTHE JO MOJyYeHUs
chuporna. MakaeM JEpeBSHHYIO IIMaXKy B CHPON M HEMHOro oOceimaeM caxapoMm. Yem
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paBHOMEpHEH MPOM30iIeT OOCHINKA MIMAXKH, TeM HAeaTbHEH W KpacUBEH BBIHIET KPUCTAILI.
[TonoGHBIM 00pa3om jaenaeM TpeOyeMoe KOJIMYECTBO 3arOoTOBOK M OCTaBIsieM WX JIO TOJHOTO
BBICBIXaHMsI, HAIIPUMEp, Ha HOYb.
[Ipouno HEKOTOpOE BpeMs, HAIIM IUMAKKKA IPOCOXJIA U TEIEepbh MBI MOXEM MEPEXOAHTh K C
CIIEyIOIIEH YacTu ombiTa. B KacTpromo HanuBaeM 2 CTakaHa BOJBI U BBICHIIAEM 2,5 CTakaHa
caxapa. Ha HeGomnbIIOM OrHe, MOCTOSIHHO MOMEIINBasi, MpeBpallaeM Hally CMECh B caXapHbIN
cuporn. [lomemuBanue TpeOyercs MPOBOAWUTH TIIATENBHO, J0 IMOJHOIO PacTBOpEHUs caxapa!
JlobGaBnisiem ocTtaBmuecs 2,5 cTakaHa caxapa W TakXKe, /10 MOJHOTO pacTBOPEHUS, BAPUM CHPOII.
[Tocne 3TOTO, OCTaBIIsIEM CHPOIl HEMHOTO OCTHITh, HA 3TO MOTpedyercs mpudiusutensHo 15-20
MUHYT. DTHM BPEMEHEM IIPOJIOJKAEM MPUTrOTOBIIEHHE 3arOTOBOK M3 IIINAXEK, OCHOBBI JJIA
Hamero Oyaymero kpuctayuia. Hapesaem kpykku Oymaru 4yTh OoJiblile JuaMeTpa Hamlux
CTaKaHOB U TMPOTHIKAEM IaJOYKAMU MOJY4YUBIIHECS KPYXKKU. [ 1aBHOe, yTOOBl Oymara mioTHO
3apukcupoBanach Ha mmnaxke. bymara Oyzer sBIsATbCA JAeprKaTesieM U KPBIIIKOH /I CTaKaHa.
OcCTBbIBIIMH, HO €IlIe TOPSYUN CHPOIl pa3jIMBaeM IO cTakaHaMm. Ha 3ToM stame B cuponm MOXKHO
N00aBUTh HEMHOTO IHIIEBOrO KpAacUTENs, TOTJa KPUCTAUI B HUTOrE MOJIYYUTCS I[BETHBIM.
OnyckaeM B CTakaH Hally 3aroTOBKY (MaJlOUKy ¢ KPYXKKOM OyMaru) v OCTaBjsieM B IOKOE 0
CO3peBaHMs KpucTtauiaa. BaxkHo mpu 3ToM He Kacatbed cTeHOK U aHa! Hy, m To ke camoe
IIPOJIETBIBAEM CO BCEMH OCTABIIMMMCS 3arOTOBKaMHU.
Jlnist BeIpalBaHus KpUcTaiia noTpedyercs npudau3uTensHo Henens. Kaxaplil 1eHb KpucTaml
YBEJIMYUBAETCS U PUOOpPETaeT CBOIO MHAUBUIYyaIbHYIO0 (hopMy. HekoTopsie KpucCTamibl pacTyT
ObICTpee, HEKOTOphIe ME/IJICHHEE, HO OCHOBHAs Macca BBI3PEBAET UMEHHO 3a 7 JTHEH.
Kax BBIPACTUTH KPUCTAILT U3 COIU
Hawm notpebytorcst:

YUCTas BOJA;

KaCTpIOJIs;

2 CTEK/ISIHHBIX OaHKHU;

IIOBapeHHas COJlb;

KperKasi HUTKA.
HarpeaeM B kacTprose Boy, UMEHHO CUJIbHO HarpeBaeM, a HE JJOBOJUM J10 KUIIEHUs, B KUIISATKE
3KCHEpPUMEHT He noiyuyutcs. [locne HarpeBa BoJbl MOHEMHOTY HAUMHAEM HAChIAaTh B HEE COJIb,
MOCTOSIHHO TTOMEIINBAsi 10 MOJIHOTO pacTBOpeHust nopuuu coiu. [locne storo nobasisieM ere
COJIb, IOMELIMBAEM JI0 pacTBOpeHus. M Tak 10 TeX mop, moka cojb HE NEPECTAHET PACTBOPSATHC.
[lepenuBaeM NOJTYYEHHBIH HACHIIEHHBIA COJNIHOM pacTBOp B OaHKy M JaeM XOPOILEHBKO
OTCTOSIThCSl B TEUEHUHU CyTOK. Ha cienyromuii 1eHb Mbl YBUIAUM B OaHKE MHOXKECTBO MEJIKHX
KPUCTAJNIUKOB OCeBIIEeH conu. BriOupaem camblii KpacuBblii M OOJBIION M3 HUX, aKKypaTHO
JIOCTaeM U MPUBSI3bIBAEM Ha HUTKY. TIIATeIbHO MEpEUBaeM pacTBOp B MYCTYIO OaHKY, Cles 3a
TEM, 4TOOBI OCEBIIME KPHUCTAIIMKU HE IOMajd B HOBBIA COCYyJ. 3aTe€M KpUCTAUI Ha HHUTKE
omyckaeM B OTGHIHTPOBAHHBIA COJITHOM PacTBOP W 3amacaemcsi TeprieHreM. Uepes 2-3 nHS BbI
3aMETUTE YBEIMYEHUE KpHCTaia, 3TOT POCT OydeT MNPOJODKAThCS KaKOe-TO BpeMs [0
OKOH4YaHMs pocta. [Tociie Toro kak Bbl 3aMETUTE, YTO KPUCTAILI IEPECTAT YBEIMUNBATHCS MOKHO
a100 3aKOHYHUTH SKCIIEPHUMEHT €CIH Bbl JIOBOJIbHBI PE3ylIbTaTOM, JIMOO NPUTOTOBUTH €lIe
HACBIIIEHHOT'0 COJITHOTO PacTBOPA, TAKKE KaK MbI MMPOJEIAIN 3TO BbILIE, U OIYCTUTh TyJa HAI
kpucta. Kcratu, eciay 4yacTo MEHATh PAacTBOP COJNHM, TO POCT KpHUCTaUia OyJeT MPOXOIHUTh
owICcTpEe.
OueHp BaXHO HE OXJIAXKIATh CIEIHUAIBLHO PACTBOP M HE B30aJITHIBaTh €ro, B 3TOM Ciydae
MOJIYYalOTCs KPUCTAJIBI HECOBEpIIEHHOW ¢opmbl. Takke HE CTOMT A00aBISITh HHUKAKUeE
KPacUTeN!, KPUCTAILT HE OKPACHUTCS, a IKCIIEPUMEHT OyIeT 3ary0JieH.

Ilpunoscenue 5
1. OnbIT «Ilosy4yeHne HCKYCCTBEHHOIO MeIa»
HanuBaror B mpoOupky wiu crakad 10-20 M cimaboro caxapHOro pacTBOpa WU J0OABISIOT
HECKOJIbKO Kamenb pa30aBiIeHHOM coyisiHOM KuchnoThl. [locime 3Toro HarpeBaroT pacTBOp Ha
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Kursied BogsHou Oane 10-15 MuHyT, 3aTeM HEUTPaIM3yIOT KHCIOTY PAacTBOPOM IHUTHEBOM
COJIBI 10 NMPEKpAICHUs BBIACIEHUS y3bIPbKOB YIJIEKUCIIOTO T'a3a, JAl0T )KUIKOCTH OTCTOATHCA U
npoOyIoT €€ Ha BKYC: OHA IOKAKETCS MEHee CIAJKOW, YeM HUCXOIHBIA CaxapHBI CHPOIIL.
OCTOpOKHO  BBIIAPMBAIOT PAcTBOP MHBEPTHOIO  caxapa, MOJIYy4aloT TyCTOM CHpOI,
OTJIMYAIOMIMKACS OT MeJa OTCYTCTBUEM 3amaxa. Ecnu 100aBuTh K MHBEPTHOMY caxapy HEMHOTO
HATypaJIbHOTO M€Ja, TO MOJIy4YUTCS MCKYCCTBEHHBIM M€, MPAKTUYECKH HE OTINYAIOIIHANCA OT
TYEITUHOTO.
2. Keiic 4. «Onpenesienne caxapa B oBomax u ppykrax»

I'moko03a — OCHOBHOM MCTOYHMK dHEpruu B opranusMe. Kamopuii oHa cIEpKUT MEHBIIE,
YeM OJKHpBI, a YycBauBaeTcsi OblcTpee M mpoaykTuBHee. Jlromsm ¢usndeckoro Ttpyaa Hu
CIOpPTCMEHaM OCOOEHHO Ba)XHO 3HATh, B KAaKUX MPOAYKTaX COJEPKHUTCSA TJIIOKO3a, YTOOBI
MJIAHUPOBATH CBOM PAllMOH.

Xumnueckast popmyna rioko3sl COH1206, a npyroe Ha3BaHHe — BUHOTPAIHBIA caxap.
OTOT MOHOCAXapu[ SABJISIETCS CaMbIM PAacHpOCTPaHEHHBIM YIiaeBoJoM. B cBoOosHOM BHze OHa
BCTPEUAETCS KaK OJINTOcaxapu/] B TPOCTHUKOBOM M MOJIOYHOM caxape WIM Kak IoJucaxapui B
Ka4yecTBe Kpaxmaja, TJIMKOTeHa, LEJUII0JI03bl U JeKcTpaHa. UYToObl peryinmpoBaTb B CBOEM
OpraHM3Me KOJIMYECTBO YIJIEBOJOB, JOCTaTOYHO 3HATh, B KAaKUX MPOAYKTaX COJIEPKUTCSA
TJIIOKO34.

IlepBpiM rimoko3y nonydwst A. M. Bytnepos B 1861 roany: Torna y4é€Hble yxe 3HaiM, B
KaKMX MMEHHO MPOJLYKTAaX COAEPKUTCA TJII0K03a, W MPEANojarajal HaJIN4ue B HEH HEKOTOPBIX
nosie3HbIX cBoiicTB. Ceiuac TIIIOKO3y MOJAy4YalOT NYTEM THAPOJIM3a KYKYpPY3HOTO U
KapToQelbHOro Kpaxmajla KuciloTamMu. B mpupoge ke TIioko3za oOpaszyercs B pe3yibTare
¢doTocHHTE3a B pa3HBIX YacTAX PACTeHHUs. B JKMBOM OpraHn3Me OHa MOIBEPraercsl CIONKHBIM
IIPEBPALICHUEM, B PE3yJIbTaTe KOTOPBIX IIOJIy4aeTcs IUOKCUZ YIJIepoJa M Boja. ITa
IpocTeiilas XMMHUYECKash peaklus CONPOBOXKAAETCS BBIJCICHUEM D3HEPIMM, KOTOpas u
IIO3BOJIAET TEJIaM JABUTAThHCA.

bnarogapss TOMy, 4TO TJIIOKO3a JIETKO YCBAaMBaeTCs OPraHU3MOM, €€ HCIOJIb3YIOT B
MEAMIMHE B KAYECTBE CPECTBA, YKPEIUIAIOIIEr0 UMMYHHTET. | TII0K03a MOXKET BXOJUTh B COCTaB
BEIIECTB, KOTOPBIE 3aMEHSIOT KPOBb U OKA3bIBAIOT YCIIOKAUBAIOIEE AEHCTBUE MIPU LLIOKE.

OnHako Hambosee MOMyNsipHa IUIIOKO3a B KOHauTepckoMm gene. Ilpu e€ ywactum
M3TOTOBJISIOT MapMerajl, Kapamellb, IPSIHUKA U MHOTO€E JIPYTOe.

B kakux mpoaykTax NMUTaHUS COACPIKHUTCS TIIIOKO3a, BAXXHO 3HATH €IIE M IOTOMY, YTO
OHa y4acTBYET B Iporeccax opoxxenus. [Ipu 3akBacke KamycThl, OTYpIIOB U MOJIOKAa HAaUWHAETCS
MOJIOYHOKHCII0€ OpOXkKEHHe, KOTOPOE MOXKET UCHOPTUTh MPOAYKT. OAHAKO OpOXKEHHE TITFOKO3bI
MOXET OBITh U MOJIE3HBIM MPOLIECCOM, KaK, HAIPUMEP, TPU N3TOTOBICHUH ITUBA.
B kakux mpoayKTax COIEp:KUTCS TIIIOKO3a

CBo€ npyroe Ha3zBaHKWE — BUHOTPAJHBIN caxap — IVIIOKO3a MOJIy4YniIa U3-3a IpOAYKTa, I1ie
e€ OompInie Bcero, — BUHOrpaaa. Kpome toro, ero 6oraTsr:
BUIIHS U YEPELLHS;
MaJIMHA U 3€MJISTHUKA;
CIINBA;
apOys3;
OaHaHEI;
TBIKBA;
OellokouaHHas KalycTa;
MOPKOBb;
KapTodeb;
3€PHOBBIE U 3JIAKOBBIE.
BCETO TJIIOKO3BI.
IKCIEePUMEHT
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XUMHUYECKHE METOJbl OIpPEeNIEHUs] CaxapoB: XHMHUYECKHE METOJbl Pa3HOOOPA3HBI,
OJIHAaKO BCE OHM, KaK U OOJIBIINHCTBO (PU3UKO-XUMUYECKUX, OCHOBAHBI HA CIIOCOOHOCTH CaxapoB
OKHUCJISIThCSl B ILEJIOYHON Cpelle, BOCCTAHABIMBAsl IIPU 3TOM JPYrHe XUMUYECKUE BEIIECTBA C
o0pa3oBaHMEM aJIbJJOHOBBIX KHCIOT. KoOIM4ecTBO BOCCTAaHOBJIEHHOIO JPYroro BeIecTBa
HKBUBAJIEHTHO COJEP)KAHMIO caxapa B pacTBope. Yale MpUMEHSIIOT METO/bl, OCHOBAaHHBIE Ha
OKHCJIEHUHU CaxapoB LIEJIOYHBIM PACTBOPOM OKHCHOI'O COEAMHEHUS MEIU C YYETOM KOJUYECTBA
BOCCTAHOBJICHHOI MEH.
1.Mopomerpuueckuit meton (mo [llopiro).

1.IIpuroroBnenue BHITSHKKH. M3 cpeaneit mpoOsl mpoaykTa 6epéM HaBecKy (GpYKTOB WIIN
AroJl, BEIMYMHA KOTOPOW 3aBUCUT OT MPEANOJaraéMoro CoJIEepKaHusl caxapoB B marepuaie 15-
50 r me3ru (Marepuana, u3MeIbu€HHOrO Ha TEPKe). HaBecky mepeHOCMM B MEpHYIO KOOy Ha
250 mui, cMbIBas €€ MUCTHJTUPOBAaHHOM BOJOM. OO0BEM HaBECKH M BOJBI B KOJOE HE JOJDKEH
npesbimath 130-150 My, koa0y BCTpsIXMBaeM, 3aTeM OIpEIesieM PEakLHuIo COJASPKUMOTO (C
MOMOIIBI0 HEUTpaIbHOM JIAKMYCOBOM OyMard WJIM YHHUBEPCAJIbHOTO WHAMKaTopa). [lpum
UCCIICIOBaHUM (PYKTOB U STOJ PEAKLHUs BBITSHKKH OOBIYHO OBIBACT KHCJIOH, MO3ITOMY €€
JOBOJIUM 710 HehTpanbHOU(ph=7) ocTopokHbIM AoOaBieHueM 15%-ro pacTBopa YrieKUCIOro
HaTpus (IOJl KOHTPOJEM JIAKMyca WM YHHMBEPCAJIBHOTO HWHAMKATOpA), IOCIE Yero Koyly
HarpeBaeM B TedeHwe 15-20 MUHYT, Ha TOpsSYedl BOJSHON OaHe, YacCTO BCTPSAXHUBAs s
nepeMeruBanus cojepxkumoro. Konby oxnaxkaaeMm U K BBITSDKKE go0aBisieM 7-15 mi pactBopa
YKCYCHOKHCIIOTO CBUHIIA. B30anTeiBaem u ctaBuM Ha 5-10 MuHyT /U1t ocaknenus. [losBiienue
IPO3pPavyHOro CJIOS KHUJIKOCTH HAJ OCAJKOM CBUJAETEIBCTBYET O TMOJHOTE ocaxiaeHus. Kouly
JIOJIUBAaEM JI0 METKH BOJIOM, B30anThiBaeM M cofepkumoe €€ (GuiIbTpyeM uepe3 OyMakKHBIN
ckiaguatelid GpuibTp. B punbrpare puibTpar A) onpenenseM coaepiKaHue caxapos.

2.®OubTpar A KUTIATAM XUIKOCThIO Deummara. Tak Kak kuakocth Demmnara 6epércs B
U30BITKE, TO YACTh MEJN OKA)XETCS HEBOCCTAHOBJICHHOHN M OCTaHETCS B OKUCHOU (hopme. UTOOBI
ONpeAeNuTh W30BITOYHOE KOJIMYECTBO OKHCHOM MeaH, B OXJIAXAEHHYIO IOCIE KUIISTYEHUs
KHUJIKOCTh 100aBIIIEM pacCTBOP HOAUCTOTO KaIH U CEPHOM KUCIOTHI, TPOUCXOIUT PEAKIIHS
2CuS04 + 4KI=Cu2I2+2K2S0O4+12.

BeinenuBmmniicss MONeKyIspHbIA HOX OTTUTPOBBIBAEM PACTBOPOM THOCYJb(haTa HATpUs
2Na2S203+12=Na2S406+2Nal

JUis ompeneneHus KOJIMYECTBA JBYXBAJICHTHOM MeEIW, BOCCTAHOBJICHHOM CaxapoM,
IPOBOJAMM KOHTPOJBHBIA OIBIT, B KOTOPOM BMECTO HCCIEIYEeMOro pacTBopa Oepém
JUCTWIIIMPOBaHHYIO Boay. Ilo pe3ynpTaTy KOHTPOJBHOTO OIIBITa OIPENEIsiEM KOJINYECTBO
THOCYyJb(aTa HATPHS, YIKBUBAJICHTHOE BCEH ABYXBAJICHTHOW MEIH, y4acTByromiei B omnbite. [lo
pa3HocTH O00BEMOB pacTBOpa THOCYJb(aTa HaTpus, MOMIECAIIEI0 Ha TUTPOBaHME Hoaa, mocie
B3aUMOJICHCTBUS C MOAMIOM KaJIUsI CO BCEH IBYXBaJIEHTHON Me/bI0 (KOHTPOJIbHBIN OMBIT) U TOM,
YTO OCTANACh MOCIE B3aUMOJICHCTBUS C (PUIBTPATOM A, CyIUM O KOJHMUYECTBE BOCCTAHOBJICHHOM
caxapoMm JABYXBAJEHTHOW Meau. J[aHHBIM METOJ OTIWYaeTCs] MPOCTOTOM, BBICOKOW TOYHOCTBHIO
ONpEACNeHUs] U BO3MOXHOCTBIO OIPENEIATh COAEpKAHUE caxapa B JOBOJBHO IIMPOKHX
npejaenax.

Xoo pabompi:

[IpoBeneHne aHanmm3a: B KOHUYECKYIO KOJIOYy BHOCHUM ITHIIETKOM 3em’ bunsTparta A,
N0GaBISIEM MHITETKOM TodHo 1 cM® 25%-HOro pactBopa cynbdara meau u 1 cM® IETOYHOTO
pacTBOpa CETHETOBOM COJIM, B TEYEHHME JIBYX MHMHYT JOBOJHUM CMECh 10 KUIICHHUS, KUISTUM JBE
MHUHYTBI, OBICTPO OXJaXXKJAaeM JI0 KOMHATHOM TemIeparypsl, npubasisem | cM® 30%-Horo
vonuma Kamms, 1 o’ 25% CEpHOM KHCIIOTBI M cpa3y ke TUTpyeM. [%-bIM pacTBOpoOM
THOCYNb(haTa HATPUs A0 CBETJIO-KENTOrO OKpalluBaHMs, 3aTeM nobaBiuseMm 3-4 kammu 1%
pacTBOopa pacTBOPUMOTro Kpaxmayia(MHAMKATOP) M MPOJO0JKAEM THUTPOBAHUE O MCUE3HOBEHMUS
cuHel okpacku. [IpoBeneHue KOHTPOJIBHOIO OIBITA: AHAJIOTMYHO IPOBOJUM KOHTPOJIBbHBIN
OIBIT, B KOTOPOM BMECTO 3CM HCCIEAYEeMOro pacTBopa OepéM TO K€ KOJHYECTBO
JUCTUJUTMPOBAHHOM BOJbL. Pa3HOCTH Mk 1y BETMUYMHAMU, MTOTYYEHHBIMU B KOHTPOJIBHOM OIBITE
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U NpU ONpPENEICHUH caxapa B HCCIEIyEMOM pacTBOpPE, YMHOXKEHHas Ha IIONpPaBKYy K TUTPY
TUOCY/b(aTa HaTpHsl, MOKA3bIBAET KOJMYECTBO BOCCTAHOBJIEHHOM MeEIH, BBIPAXXEHHOE B CM
TouHO 1%-0r0 pacTBOpa THOCYNb(aTa HATPHs (A TITIOK03bI K03 uriment 3.3).
OobopynoBanue:

(GPYKTHI, ATOJHI,

JUCTUJUIMPOBAaHHAs BOJA,

15% pactBop cynbdaTa HHUHKA,

4% pactBop ruapokcuna Hatpus, - 20% pactBop consHOM kucnotel, — 10% pacTtBOp
TUAPOKCUA HATPHUS,

WHJIUKATOP METUJICHOBBIA KPACHBIH,

25%-Hb1i1 pacTBOp Cyibdara Menu,

I1EJIOYHOM pacTBOp CETHETOBOM COJIH,

WONJI KNS,

25% pacTBOp CEpHOU KUCIIOTHI,

1% pacTBOp THOCYNb(]aTa HATPUS,

1% pacTBOp pacTBOPUMOIO Kpaxmaia,

MepHas KoJ0a, KOHUYECKHE KOJObI,

BOPOHKH, [TUIMHJIPHI,

OIOpeTKH, BOJsSHAS

Oaus,

TUTPOBAJIbHAS YyCTaHOBKA, haphopoBas yarieuka,

¢uibTpoBanbHAs Oymara.

3. llpakTnuyeckasi padora «3yyeHue CBOCTB KPaxmMaJia

[lenb: M3y4WTh CBOMCTBAa KpaxMmasa, OKa3aTh, 4YTO XUMHUYECKas pPEaKIus CO CIUPTOBBIM
pacTBOPOM HOJa SIBISETCSA KaU€CTBEHHOW Ha MoIucaxapu —Kpaxmall.

PeaktuBbl u o0opynoBanue: ¢dapdopoBas yalika; MOPOLIOK Kpaxmaja; ITaTUB Uil MPOOUPOK;
npoOupKa, XMMHYECKUH CTaKaH; CTEKJISHHAs TaJo4yka;, MHUIETKA, CIUPTOBOM pacTBOp Hona;
BOJIA.

X0 palboThl:

1. B mpoOupky HacellbTe€ HEMHOTrO TNOpoIIKa Kpaxmaina. Ilpuieiite XomomHoW BOAbI U
B30oaTaliTe. YTO MOYKHO CKa3aTh O PaCTBOPUMOCTH KpaxMmaja B Boje?

2. BpuieiiTe B3BECh Kpaxmajla B BOJI€ B XMMHUYECKHMH CTakaH ¢ ropsdyeil BOJOH, IepeMelanre.
Yro Habmromaere?

3. B npoGupky ¢ 2-3 MJI MOJIy4€eHHOTO BO BTOPOM ONBITE KPaxMaJIbHOTO KieHcTepa 100aBbTe
KaIuTio CIIMPTOBOTO pacTBopa ozaa. Uto Habmomaere?

4. ITocse BBIMOJHEHUS ONBITOB, 3aMIOJHUTE TAOIHILY:

Ne i/t Yro genanu OTBeET Ha BOIPOC 3aJaHUS

BriBoa: B kakoit Boje HaOmromaeTcst JTydiiee pacTBOpeHHEe Kpaxmana. [lodemy peakmmsi co
CIUPTOBBIM PaCTBOPOM HO/a SIBJISETCS KAUECTBEHHON Ha Kpaxmain?

Ipunoowcenue 6
1. OnbITEI «CBoJicTBa BoAbI. OYHCTKA BOALD»
OmpiT 1.
KakoBa npo3paqHoCTh BObI?
- [TogymaiiTe, Kak MOKHO MPOBEPUTH IPO3PAYHOCTH BOIbI? Kakoil MOKHO IIOCTaBUTH OIBIT?
- B crakaH ¢ Bojou onycture JIOkKKY. Bugna au ona? O kakoMm CBOMCTBE BOJbI 3TO TOBOPUT?
BriBoa: Bosia npo3pausa.
OmplT 2.
Kaxoro nisera Boma?
- Ha crone y Bac nmexat pa3HOIBETHBIE MOJOCKK OyMaru. C X MTOMOIIBIO MBI OIIPEICITUM IIBET
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BOAbL. [IpuioxuTe u cpaBHUTE IBET BOJBI U LIBET KaXKI0M MOJIOCKH.

- MoHo 1 cka3atb, uyto Boja cunsia? Cepas? 3enenasn? XKenrtas? Kpacnas? benas? (Her. Lpet
BOJIbl HE COBIAJAET HU C OJIHOM U3 MOJIOCOK. )

- Kak BuanTe, BoJa HE OKpallleHa HU B OJWH U3 3THX 1BETOB. KakoB ke 1BeT BOIbI?

BeiBo: Bosla OecliBETHA.

Omneit 3.

Kaxkos 3anax Bojb1?

- Korna Mama neuet nuporu, anneTUTHBIN 3anax Thl IOYYBCTBYENIb 33 JBEPSMH KBAPTHUPBI.
ToHkul apoMar U3Jar0T AyXH, LIBETHI.

- A yem nax”ert uncrtas Bona? [ToHoxalTe ee U caellaiTe BEIBOI.

BbiBoA: BOJa HE MMEET 3amaxa.

Omneit 4.

Bopa - pactBopurens.

- HachimbTe B OIMH CTakaH ¢ BOJOM COJIM WJIM caxapa, a B IPYroi - CTOJBKO K€ TJIMHbI WU
u3MenpueHHOro mena. llomemarite Bony.

- Uto moxHO 3aMeTuTh? O yeM ToBOpHUT 3TOT onbIT? (Boma pacTBopuiia KpuCTauibl COJU U
caxapa, a 4acTh MeJIa U IJIMHBI OCEJIa Ha JTHO).

BeiBOA: BOJa - paCTBOPUTEIB, HO HE BCE BEIIECTBA B HEH PACTBOPSIOTCS.

- [logymaiite, rae B OBITY, B )KU3HH, YEIIOBEK UCIIOIB3YET 3TO CBOHCTBO BOJIBI?

[lemaror roTOBUT TpU pacTBOPA: MEPBBIN CTAKaH - MEHBINA KYIOPOC, BTOPOM - MapraHIloBKa,
TPETUH - HAIIUTOK B IIOPOILIKE.

- Bona pacTBopuiia Bce KpUCTaJLIbI, U MBI IOJIYYHJIA BEIIECTBA, HYKHBIE YEIOBEKY IS
OTIPBICKUBAHUS KYCTOB OT BpeAUTENeH (paCTBOP MEIHOTO Kymopoca), sl Ie3HHPEKIUN paH
(pacTBOp MapraHIlOBKH) | JIJIsl YIIOTPEOICHUS B MUITY (HATTUTOK).

OrmpiT 5.

MO>KHO 711 OYMCTUTh MYTHYIO MEJIOBYIO BOJlY WJIM BOJly C IPUMECSIMH MECKA U IJIMHbI?

- [IpuroToBbTe CTaKaH ¢ MyTHOM BOJIOM, YACTBIN CTaKaH, BOPOHKY, CTEKJIIHHYIO MAJIOYKY U
bunsTp.

- @uIbTp - 3TO MpUCIIOCcOOICHNE A OUUCTKU Boabl. Ham puibTp cienan u3 crnenuanbHOM
Oymaru. Bo3bmute u3 1oTka OyMa>KHBIM KPYT, CIOKHUTE €ro MOIMOoJIaM U elle pa3 MOIMOoJIaM.

- Kakast 3o wactp kpyra? (910 ueTBepTas 4yacThb.)

- Ckonbko Takux yacteit B kpyre? (B kpyre derbipe gacrtu.)

- OTpenure TPU YaCTU B OAHY CTOPOHY, a OAHY YacTh - B APYTyt0. BcTaBbTe B BOPOHKY.

- 1o crexysiHHOM MalovKe BIMBAlTEe B BOPOHKY MYTHYIO Boay. HabOmromaiite 3a Bo10M, KOTOpas
BBITEKAET U3 BOpOoHKHU. [IpoBephTe ee Ha npo3payHocTh. HepacTBOpeHHBIE BElIECTBA OCTATUCH
Ha ¢unbTpe. Takas ouncTKa BOJbI HAa3bIBAETCs PMIIbTPOBaHUEM. B OBITY J71s1 O4MCTKH
NPUMEHSIOTCS 00Jiee COBEPIEHHBIE (PHIIBTPHI, YEM HaIll.

BbiBoa: HEpaCTBOPUBILKECS BEIIECTBA OCTAIOTCS HA (GUIBTpE, a BOJA MPOXOAUT Yepe3 HEro.
OrmpiT 6.

UTo NpOoUCXOIUT ¢ BOJIOHM MPU HArpPEBAHUU U OXJIAXKICHUU?

- KonOy ¢ TpyOKoii, 3aroHeHHYIO TOAKPAIIEHHOW BO/IOH, OITYCTUM B TOpSYyIO BOY. MBI
YBUAHUM, YTO BOJIa B TPYOKE OTHUMAETCS.

- [Touemy?

- Ty e xon0y mocTaBuM B Tapeliky co JibaoM (cHeroM). Boga B TpyOke omyckaeTcs.

- Kax BbI 370 00BsIcCHUTE?

BeiBOA: BO/Ia TpU HAIPEBAHUM PACIIUPSAETCS, IPU OXJIAKICHUU - COKMMAETCS.

OrmpiT 7.

- Uto mpou3oiaeT c BOJIOM, €ciii €€ BBUTUTH U3 nmocybl? (OHa pacTekaeTcsi B pa3HbIe CTOPOHBI. )
- Uto npoun3oiaeT ¢ BOJ10H, €CiIM HAKJIIOHUTh TOBEpXHOCTh? (Boaa crekaer moJ1 ykIIoH.)

- M0>HO JI1 BOAY U3 OJTHOTO CTaKaHa MEPETUTh B IPYTroi?

- Bo Bcex 3THX ciyyasix mposIBIISIETCSI OJTHO U TO K€ CBOMCTBO BoJIbl. Kakoe?
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BbiBoa: Bosia TeueT (CBOMCTBO - TEKY4ECTh).

- IMeHHO 3TUM CBOMCTBOM MBI ITOJIB3YEMCS, KOT'1a YMBIBAEMCS, ITbEM Yall.

Jlnst yenoBeka OUYEHb BaKHO 3HATh CBOMCTBA BOJIBI, TAK KaK B CBOEH JIESITEILHOCTHA OH TECHO
COTIPUKACAETCs CO BCEM KMBBIM Ha Halllel TUIaHeTe, Ybs KU3Hb HEBO3MOKHA O6e3 Bobl. Boza -
OJIHO W3 TJIaBHBIX OorarcTB Ha 3emie. TpyaHO MPeNCTaBUTh, YTO CTAIO OBl C HAIICH IIIAaHETOMH,
ecyy Obl Mcyesa mpecHas Bofa. A Takas yrposa cymectByeT. OT 3arpsa3HeHHs BOJIbI CTpaiaeT
BCE )KMBOE, B TOM YHCIIe YeJoBeK. [[oaToMy BOTy - Hallle TllaBHOEe 0OTaTCTBO - HajI0 Oepeysb!

2. Keiic 5. «<Boaa :;xuBasim ...?»

B cpaBHuTenbHOM wuccnenoBaHuu «lIpurorosiieHHME NMUILM B MHUKPOBOJHOBOW MEYW»,
onyonmkoBaHHOM B 1992 rony B CIIA, roopurcsi: «C MEIUIIMHCKOW TOYKH 3PSHUS, CAMTACTCS,
YTO BBEJICHHE B YEJIOBEUECKHI OpraHu3M MOJEKYH, MOABEPTUIMXCS BO3ACHCTBUIO MUKPOBOJIH,
UMeeT ropas3fo OoJiblie MIAHCOB MPUYUHUTH BpEJ, YeM Mob3y. [Iuia u3 MUKpOBOJIHOBOW Meun
COJIEPUT MHUKPOBOJHOBYIO JHEPTHI0 B MOJEKYyJIaX, KOTOpas HE MPUCYTCTBYET B MHUIIEBBIX
MPOJYKTaxX, IPUTOTOBJICHHBIX TPAAULIHUOHHBIM NyTéM». CBY-BOIHBI, HCKYCCTBEHHO CO3JaHHBIE
B MMKPOBOJIHOBOM II€YM HA OCHOBE NEPEMEHHOTO TOKa, MPOU3BOJAT OKOJIO MHLIHApAa
M3MEHEHUH MOJIIPHOCTU B KaXKJI0M MoJieKylie 3a cekyHay. [ledopmarins MoeKkys B 3TOM ciiydae
Hens0exxHa. HaydHble 3aKiIF0UeHUs TIOKA3bIBAIOT, YTO MPUTOTOBJICHHUE MTUIIA B MUKPOBOJTHOBOM
Me4Yd M3MEHsIeT MUTATENIbHBIM COCTaB BEIIECTB B MUIIE. JTO HCCIeA0BaHHE ObUIO MPOBEICHO
BMecTe ¢ JoktopoMm bepuapmom X. brmanom wu3 IllBeiinapckoro ¢enepaibHOr0 HHCTHTYTA
TeXHOJIOTHI 1 THCTUTYTa OMOXUMHH.

[TpopammBare cemMeHa THIKBBI (Ka0aukoB) B BOJE, HArpeTol TPaJUIMOHHBIM MYTEM (C
MOMOIUIBIO 3JEKTPUYECTBA WIIM Ta3a), B MUKPOBOJIHOBOM Me4rd U OOBIYHOW HEKHUIMSYEHOI BOjE.
Jis 3TOro MBI TIpe[iaraeM MpPOBECTH COOCTBEHHOE HAyYHOE HCCIEJOBaHUE M0 JAaHHOMY
Bompocy. Mel nornpoOyem mpopacTUTh ceMeHa B 0OOBIYHOM BOJIE U BOJIE, KOTOpasi pa3orpeBajiach
B MHUKPOBOJIHOBKE. 3aMa4yMBaHHE CEMSIH B BOJIE CIIOCOOCTBYET MPOPACTAHHIO CEMEHH MO JBYM
napaMerpaMm: pasmsrdaer o0OJIOUKYy, a TaKXKe pacTBOpSET XHUMHUYECKHE COEIUHEHUS,
NPUCYTCTBYIOIIME B HEU, YTO YCKOpsieT npopacranue. [loBnuseT M KauecTBO BOJbI HA POCT U
pasBuTHe pacteHusi? MOXHO HaWTH TOATBEpPXKICHWE, YTO BOJA M3 MHUKPOBOJHOBKH OoJjee
Bpe/IHas1, YeM OObIYHas BoJa?

Otan Nel. ITogroroska ceMsiH

. Orcunuraii 30 cemMsiH, MOKHO 4yTh OOJIbIIIE — C PACYETOM Ha «OpaK».
. OcMoTpH ceMeHa, Ha HUX He JOJIKHO OBITh TIOBPEKICHUH.

Oran Ne2. 3amaunBanue cemsH 1. Bo3pMu 3 €MKOCTH ISl 3aMauyuBaHHs CEMSH (9TO
MOTYT OBITh CHIEIUAIBHBIC IUTOMIKH JTSI IPOPAIIMBAHUS UITH K€ JTF0ObIe 0aHOUKH U TapeTIOYKH)

2. IMopmumm EMKOCTH: «a», «b», «C».

3. Ha nHo ka0 EMKOCTH MOJI0KHM BaTy VISl yIEP>KUBAHUS BIIATH (7151 TOTO YTOOBI
o0ecreunTh ceMeHaM HYXXHBI YPOBEHb BIIArM, MOKHO BBUIOKUTH UX B EMKOCTH Ha HECKOJIBKO
CJIOEB BIIQXHOW BaThl WJIM Mapjii — OHa OyAeT IMOCTENEHHO OT/JaBaTh BIIary, MOCTOSHHO
CMauuBasi CEMEHA).

4. Bo3pMmu Tpu BHIa BOJBI KOMHATHOM TEMIIEpATYphl: BOAY, OBEAEHHYIO [0
KUIIEHUSI B MHKPOBOJHOBKE, BOJly, JOBEIEHHYIO [0 KHUIEHHUS TPAJULHUOHHBIM MYTEM,
HEKHUITYEHYI0 BOTY (M3HAYATIBHO BOJIA TOJDKHA OBITH B3sITA U3 OJHOTO HCTOYHUKA, HAIIPUMED, U3
KpaHa).

5. Haneit B éMKoOCTh «a» BOAY W3 MHKPOBOJHOBKH, B €MKOCTH «b» — BoOmy,
BCKUTISTYEHHYIO TPATUITMOHHBIM MTyTEM, B EMKOCTh «C» — HEKHUIITYEHYIO BOY (BOJIBI B EMKOCTH
JOJIKHO OBITH JOCTATOYHO, 9YTOOBI CEMEHA OBLIH MOJTHOCTHIO IOTPYKEHBI B BOAY).

6. Bona nomkHa OBITH BCcerja OXJaXJAeHa 10 KOMHATHOW TemmepaTypsl oT 18 mo
25°C.

7. [Tomectn mo 10 ceMsH B €MKOCTh ¢ pa3HOM BOMOHM (BOMY Il 3aMayMBaHHS HE
xaneil: B nepBble 24 yaca ceMeHa €€ OyAyT aKTUBHO BIIUTHIBATH).
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8. Pacnionoxxu Bce EMKOCTH ¢ CEMEHAaMHU B OJHOM CBETJIIOM MECTE IPU KOMHATHOU
TemIeparype.

Jran Ne3. HabOmonenue TeOe mnpeacTouT cAenarh [BE CEpUM HAOMIONEHHA U
3a(huKcHpoBaTh AaHHble 00enx cepuil. OHUM U3 YCIOBHMH KauecTBa HAYYHOI'O HKCIEPUMEHTa
ABJISICTCS TOBTOPACMOCTD €0 pEe3yJIbTaTOB.

1. Koraa Boga B €émMKoCTAX OyAeT MOACHIXaTh, MOUICH €€ 10 MpaBUjiaM MyHKTOB 4-6
HpI/I 3aMadyuBaHUM, HO Tak, ‘ITOGBI CCMCHa YYTb-1YThb OoCTaBaJIUCh HE BaKpBITBIMI/I BOI[Oﬁ
(BHUMATEIBHO CJIEIU, YTOOBI KaXXIbIi BUJI BOJBI JOOABJSJICS B COOTBETCTBYIOIIYIO EMKOCTD,
éMKOCTI/I OCTaBaJINCh Ha CBeTy B OJMHAKOBBIX yC.HOBI/IHX, a TeMnepaTypa BOAbBI BCeraa 61:1)13. B
npexaenax ot 18 mo 25°C).

2. 3anonHu TabIMIly, KOTOpas MOMOKET YBHJETh 3aKOHOMEPHOCTb POCTa CEMSH B
3aBUCHUMOCTH OT Kau€CTBa BOJHbI.

3. [TocTpo#i rpaduk, MOKa3BIBAIOIINK 3aBHCUMOCTh CKOPOCTH MPOPOCTAa CEMSH OT
kauecTBa BoJbl. [1o ocu abcuuce — JeHb, MO0 OCH OPJIAMHAT — KOJIWYECTBO MPOPOCIINX CEMSH
JUIA KaXKIOH EMKOCTH.

4, [MocTpoii rpaduk, MOKA3BIBAIOMIMI 3aBUCHMOCTh POCTa CEMSIH OT KadyecTBa BOJBI.
ITo ocu abcumce — A€Hb, IO OCH OPAMHAT — CPEAHUIN pa3zMep MPOPOCTKOB B KaXk10M EMKOCTH.
3. 3aIroNHy JaHHbBIE, KOTOPBIE IIOMOTYT IIPOJEMOHCTPUPOBATh Ka4e€CTBO U CKOPOCTH

dboTocuHTE3a B 3aBUCUMOCTH OT Ka4eCTBa BOJIBI.

6. [TocTpoii rpaduk, TOKa3BIBAIONIUN KAa4eCTBO W CKOPOCTh (OTOCHHTE3a B
3aBHCHUMOCTH OT KadecTBa Bojbl. [lo ocu abcuucc — AeHb, O OCH OPAWHAT — KOJUYECTBO
OCIBIX, KENTHIX, 3€EHBIX CEMSH IJI KaXXI0i EMKOCTH.

7. [ToBTOpH 3KCHEPUMEHT BTOPOM pa3 MOCAe OKOHYAHUS MEPBOM CEPUU C ULEITBIO
IIPOBEPKU NPAaBUJIBHOCTU JAHHBIX, IOJYYEHHBIX B XOJ€ €€ NpoBeAcHMs. B upeane NOMKHBI
MOJIYYUTHCS T€ YK€ camble JaHHBIE.

Jran Ne4. Mudopmanmonnsrii nouck 1. Haiimm B uHTEpHETE CTaTbu, MaTepHaibl
00CYXICHUHN, BUICOMATEPUATIBI CXOXKEH AKCIIEPUMEHTAIBLHON NpoOIeMaTHKUA. 3aHUMAJCS JIH
KTO-TO TON0OHBIMU ucchenoBanusMu? Kakue pesynbraTsl mony4yun?2. 3anuiid IOJIe3HbIe
KJIFOUEBBIC CJIOBA (KOMOMHAIIMU KIIFOUYEBBIX CJIOB), KOTOPBIC MPHUBEIU K 3(PHEKTUBHOMY IMOUCKY
uH(pOpMAIIUU TI0 JTAHHOW TeMAaTHKe.

3.YKaxu Ha3BaHUs CaWTOB, W3/IaHHWH, KOTOpPHIE OKAa3aINCh HamOoJiee TOJE3HBIMU,
JIOCTOBEPHBIMH, KAUECTBEHHBIMH C TOUKH 3PEHUSI KOHTEHTA (HapuMep, ¢ OTCYTCTBUEM PEKIaMbl
WM CaliThl, COJIEprKalllie pe3yIbTaThl KAUeCTBEHHBIX HAyYHBIX HCCIEA0BaHUMN).

Jran NeS. BeiBoas! 1. Yaanoch 11 noayduTs NPUMEPHO OAMHAKOBBIE TAHHBIE B I1EPBOU
Y BO BTOPOM CEPUU IKCIIEPUMEHTOB?

2. W3MmeHstoTCS 1M CKOPOCTh M KAadyeCTBO IPOPACTAaHUS CEMSH B 3aBUCUMOCTH OT
crioco0a HarpeBa MCI0JIb3yeMOoil BOAbI?

3. Kakum 00pa3zoM MOXHO OOBSCHUTH HAOJIOAAEMBIC CXOJICTBA WJIM DPA3IHYUs B
CKOPOCTH M Ka4yeCTBE IMPOPACTAHUsS CEMSH B 3aBUCHMOCTH OT CIOco0a HarpeBa UCIOJIb3yeMOon
BOJIBI?

O0opynoBaHue H peaKTHBBI:

- CemeHa THIKBBI (KaOauyKOB, OT'YPIIOB);

- MuUKpOBOITHOBAS M1€Yb;

- BononarpesarenbHblil mpuOop (3JIEKTPHUUECKUI U Ta30BbIil);
- Bonma — 1 nutp;

- TepmoMeTp aJId BOJbI, TEPMOMETP IS IOMEILCHU;

- Tpu HernyOokue EMKOCTH 151 3aMauMBaHUS CEMSH;

- Bara (nmu apyro#t ruapoduasHbI MaTepuann);

- JIuneiika;

- HaBpik moctpoenus rpaduika 1 yMeHUE aHATU3UPOBATh TpaduK.
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3. lIpakTnueckas padora «CBoiicTBa YKCYCHOH KHCJIOTHI»

[{enab paboOThI: HcCIEI0BAaTh XMMUUECKHE CBOMCTBA YKCYCHON KHCIIOTHI.

OO6opynoBaHNe M PEAKTUBBI: YKCYCHAsk KUCIOTA, TUAPOKCH] HATPUs, METHIIOBBIH OpaH)KEBBIMH,
dbenondTanenH, MarHuid, KapOOHAT HATPUs, MPOOUPKU, COUPTOBKA, CIUYKH, JACpPXKATENb IS
pOoOUPOK.

X0 paboThl:

Onprt 1. JleiicTBUE YKCYCHON KUCIOTHI HA HHANKATOPBHI.

K pacTBOpy yKCYCHOM KHCIOTHI JOOABUIIM PACTBOP METHUJIOBOTO OpaHkeBoro. Kak m3aMeHuach
okpacka pactBopa? O ueM 3TO CBUAETEILCTBYET?

OmnbiT 2. B3auMo1eiiCTBUE YKCYCHOUM KUCIIOTHI C OCHOBAHHUSIMH.

K pactBopy ruspokcua HaTpus, OKpaeHHoro (eHoaPTaIeHHOM, T00aBIIN PACTBOP YKCYCHOM
KHUCIIOTHI J10 oOectiBeunBanus penondranenna. O yem CBUIETENbCTBYIOT PE3yJIbTaThl ONbITA?
Omngit 3. B3aumoielicTBUE YKCYCHOM KMCIIOTBI C METAJUIAMH.

B npobupky ¢ pacTBOpOM YKCYCHOHM KHCIIOTBI IIOMECTHJIN OMMJIKK Maraus. Yto Habmiomaercs?
Kaxoii ra3 Beigensercs?

OmbiT 4. B3auMo1eiiCTBUE YKCYCHOUM KUCJIOTHI C COJISIMU.

JloGaBunu kapOoOHAT HATpUsl B MPOOMPKY C pacTBOPOM YKCYCHOHM kucioTel. Kakoil ras
BEIZIEIISIETCA?

BbiBoabl: VYKCycHas KHCIIOTa OKpAlMBAaeT WHIUKATOPbl, pearupyer C OCHOBAaHUSMH,
METaJUIAMH, COISIMHU.

4. OnbiTel «CBOHCTBA NUTLEBOH COIbI»

YcrpanBaeM W3BEpKEHUE ByJIKaHA

B3aumoneiicTBue conpl ¢ yKCycoM HasblBaeTcs peakuued Heirpanusanuu. CyTb €€ COCTOUT B
TOM, 4YTO YKCYCHas KHCJIOTa INPU B3aWMOJCHCTBHM C ILIEIOYbI0, KAaKOBOW SBISETCA COAa,
HEUTPaIU3yIoT IpYr Apyra, BbIAEIAS YIVIEKUCIBIM ra3. DTy peaklHio JOMOXO3SHKN UCIOJIb3YI0
B KyJIMHApUH JUIs IPUAAHUS TBIITHOCTU Bhineuke. Ho ropasao sgdextHee nanHas XuMU4yecKas
peakuus BBITISAUT B ONBITHI 110/ Ha3BaHUEM «l3BepkeHME ByIKaHa.

B kauecTBe jxepyia BylKaHa MOXHO MPHUCIOCOOUTH HEOOJNBIIYIO MIACTUKOBYIO OyThUIKY. Jliis
JIOCTOBEPHOCTH MOXHO CHpPATaTh €€ BHYTPb T'OpKH Tecka. Haceimaem B OyTHUIOUKY HHILEBYIO
CONly W KpacuTenb, A00aBisgeM Mapy JOXEeK Morolero cpeacrna. llocime sToro akkypaTHo
nobaBiisieM yKCycHOW KucnoThl. K BoCTOpry 3puteneil ByJlKaH HaYMHAET U3BEPraTh MbBUIBHYIO
MIEHY, CJIOBHO OTHEHHYIO <JI1aBY».

HapnyBaeM BO3QYIIHBIN IIAPHUK

[TpumepHo 1/3 OyTHUIKM 3aIlONHSIEM BOJIOH, B KOTOPYIO HY)KHO JOOABUTH TPH YaWHBIX JIOKKH
YKCyCa WM BCBINATh CTOJBKO K€ JIMMOHHOW KHCIIOTBI M Ilepemeniarb. B BO3AYIIHBIA IIap
HachlllaeM Yepe3 BOPOHKY cony. HazmeBaem Ha TOpibIIKO OYTHUIKM BO3AYLIHBIA MIAPUK U
MOCTETEHHO MEPECHINAaeM COLy U3 IIapuKa B OYTHUIKY.

B pe3ynbTaTe mapruk HaYUMHAET HAlyBaThCA 3a CUET BBIAECIECHUS YIIIEKHUCIOT0 rasa.

Tl'oTOBMM ra3supoBaHHbIA HAMUTOK

ChHayana pacTBOPHUTh B CTaKaHE CBEKEM YHMCTOM M MPOKUISYEHHOW BOJBI MOJIOBUHY JIOKKH
yKCyca, a 3aTeM J00aBUTh CTOJIbKO k€ cojbl. Ilociae TOro xak B HalMTKE Hayalach PEaKIHs
B3aMMOJICHCTBUS KHCIOTHI U ILIENOYH, B HEH 0Opa3yeTrcs MeHa U3 MEJIKUX IMY3bIPhKOB, MOXKHO
OUTh HEOOJBIIMMHU TJIOTKAMU. DTOT HAMUTOK IPEKPACHO YTOJSET JKaXaAy U H30aBiseT OT
W3KOTH.

BreiBoinM «hapaoHOBY 3MEIO»

«®apaoHoBa 3Mes» - ATO COOMpATENbHOE HA3BaHME XHMHUYECKHX pEaKlMid, pe3yIbTaToM
KOTOPBIX SIBJISIETCS MHOTOKPAaTHOE yBelIW4YeHHe oObeMa peakTHBoB. OH Ha3BaH Tak B 4eCTb
JETeHIBl O TOM, Kak MpOpok Mowmceil mpeBpaTusl CBOM ke3nl B 3Mer. OawH U3 crmocoOoB
CO3/aHMsI TAKOI'O KYTKOBATOI'O TBOPEHUS, IIOXOKEr0 Ha YEPHOIO YEPBsI, - CMELIMBAHKE caxapa U
compl. HabepeM B nmeTCKOW IMECOYHHUIIE HEMHOTO TecKa M BHICYIIMM e€ro Ha Oarapee. 3aTem
IPOIUTAEM €r0 KUIKOCTbIO A poskura. bepem 40 rpammoB caxapa u 10 rpaMMoB NuIIEBOM

43



COJIbl, IEPEMEILIMBAEM U BBICHINIAEM B yallKy ¢ neckoM. [lomkuraem. Ilo mepe HarpeBanus necka
C caxapoM W COJOM M3 HEro HayMHAeT pacTU TYJIOBHILNE YEPHOrO 3Mes JJIIMHOW OKOJIO
nomymerpa. Korma oH OCTBIHET, MOXHO TIOpE3aTh «UyIWINE» Ha MOJBKU W YOEOUTHCS, YTO
BHYTPH HETO - ITYCTOTA.

YuuM TaH1EBATh PUC

Jlo6aBuM B BOAYy TEMHBIN pHUC WX JO0YI0 MHYIO Kpymy. [loHavyamy oHa ocsieT Ha AHO. 3aTeM
n00aBUM B CTaKaH BOJBI JIOXKKY COJBI, TIIATEIHHO pa3MellaéM M HAyHEM BJIMBATh B CTaKaH
yKcyc. B wumTore kaxkaoe 3€pHBIIIKO pHCA IMOKPOETCS MAJICHbKUMM INApUKaMU W HA4YHET
«TaHIIEBaTh)» B CTaKaHe, CIIepBa MOAHUMASCh BBEPX, a 3aTEM OIYCKasCh BHU3.

[Tocne Toro, kak 3TOT 3aBOPAKMBAIOIIMN TaHEl[ HayHET 3aTUXaTb, MOXHO 00AaBUTH B BOAY
Kpacutenb U OyiecTKH U3 (OIbIM W TMOHAOMIOAATh, KaK OHHM PACIpEAessIoTCS 0 CTaKaHy,
C03/1aBasi WJUTKO3UIO TAPEHUS B IPOCTPAHCTBE.

Tymum oroub

[IpumenenueM coapl — HAACKHBIA CIOCOO TOTYMUTH Iulams. Harpeem muimieByro comay u
MOMECTUM HaJ HEW ropsulyro cnuuky. M TyT ke yBUIUM, YTO OHA TacHET, MOTOMY 4YTO COJa
paznaraercsi ¥ BBICBOOOXIAET YIIEKUCIbIN Ta3, KOTOPBIM HE O3BOJIUT OTHIO Pa3rOPeThCs.
Kcraru, Takoil ke ra3 BXOANUT B COCTaB NOKapHbIX orHeTymureneil. He 3ps ke oruerymmrens —
3TO TEpPBOE, YTO OOBIYHO MCIIONB3YETCS ISl MPEeNOTBPALEHUS BOTOPAHUS B MOMELIEHUH WIH
aBTOMOOMIIE.

5. OnbIT «CBolicTBa Yasg»

CeromHsi mpeanarard MOCMOTPETh, KAKUMH XHUMHYECKHMMH CBOWCTBaMH oOOJiamaer daid, u
poJiesiaTh HeOOIbIINE U HECTIOKHBIE OTBITHI C YaeM.

Ham monanoOutcsi: OObIYHBIM yail (ye 3aBapeHHBIN), *KeNe3HBId KyINopoc, MUIleBas coja,
JIUMOH WJIA JJMMOHHAs1 KUCJIOTA.

Ecnn y Bac HeT Xkele3HOoro Kyrnopoca, a €CTb MEJIHBIH, TO BbI C JIETKOCTbIO CMOXKETE ITPEBPATUTD
€ro B JKeJie3HbId. Bcero numb OmycTuTe B PacTBOP MEAHOTO KYNOpPOCA KEJNE3HbIA T'BO3Jb U
o0 IUTe napy yacos. M Bce nomyuurcs!

Wrak, HamMBaeM 4Jalleuky 4as U BHUMATEIbHO CMOTPUM, KaKOT'O OH I[BETA U 3alIOMUHAEM.
Teneps rOTOBUM pacTBOP JKEJIE3HOTO KYIIOpOca 110 BCEM ITpaBUJIaM IIPUTOTOBIIEHUS PACTBOPOB U
KanaeM B Yail mapy karesb. Bugure, 4To moy4uaocs?

Yaii conepXuT AyOUIIBbHYIO KHCIIOTY, KOTOpasi TEMHEET MPH B3aUMOJICHCTBUU C COJISIMH JKeJie3a.
[TosToMy M HE PEKOMEHIYIOT HCMOJIb30BaTh B KA4eCTBE 3aBapHUKA >KEJIE3HbIH YaWHUK —
MOPTUTCS U BKYC, U BHEIIIHUM BUJ Yasi.

Tenepp gaBaiiTe MOCMOTPUM €€ OJMH OMBIT, HATVISIAHO MOKA3bIBAIOIIMNA XUMUYECKUE CBOMCTBA
yas. [{nst aTroro Ham moHamoOuTCs mwuieBas conaa. J[o6aBuM B 4Yall JIOXKKY MHINEBON COIBI U
XOpOIlIEeHbKO pa3memaeM. Yail ctan TeMHOro, rpsi3HO-0yporo LBeTa: Bce Aesi0 B TOM, YTO COja
JIaeT IIEJIOYHYIO Cpeay, a yail 00JiaaeT CBOMCTBOM TEMHETh B IIIEIOUHON CpejIe.

N nocnegnuii, caMplii TpocTOM ONBIT ¢ yaeM. Kaxplil, HaBepHOE, XOTh pa3 B KU3HM IMHJI Yall C
auMoHoM. [loMHUTE, KaKk MEHsSeTcs OKpacka 4as mpHu no0aBieHUM B Hero jduMmoHa? BoT u
MpOoJIeTaTeE 3TOT OMNBIT €IIe pa3 — M BKYCHO, W IOJE3HO, U 3a0[HO H3y4UTE €IIe OJHO
XUMHUYECKOE CBOHCTBO Yasi — a WMEHHO, CIIOCOOHOCTH CBETJIETh B KHCIOH cpene. Jlumon
COJIEPXUT OOJIBIIIOE KOJUYECTBO AaCKOPOMHOBOW KHCJIOTHI, OHA-TO M OOECIIBEUMBAET 3aBapKy.
Ecnu y Bac HeT moa pykoW JMMOHA, MOYETE BOCIIOJb30BAaThCS CYXOW IHILEBOM JIMMOHHOMU
KHCIIOTON — 3¢ deKT OyAeT TOT Ke, MpaB/ia BKYC, YBbI, HE OYCHbD.

6. OnbIThl «CBOICTBa MBLIA)

1. Bpi1o cMmemaHo MbBUIO C HAalIATBIPHBIM CIIUPTOM M JA00aBICHHEM MOJIOKA, BCIEJCTBUE YETO
HOJYYHIIOCH OTIIMYHOE CPEJCTBO OT BpenuTeneil mitoc ynoopenue. [Ipu oO6paboTke pacteHuil Ha
Jlade OJTHOTO U3 YYaCTHUKOB MPOEKTA OBLIO OTMEUEHA THOeNh OOJIbINEH YacTH BpeauTenen (Tim)
U, O/IHOBPEMEHHO, YJIYUIICHUE COCTOSHUS paCTeHUH (yBETMUYEHUE TUCTOBOM MacChI).

B cenbckoMm xo3sificTBE KapOOHAT KalblMs MCHOJIb3yeTCs Kak Ae3uHGUIUpPYIOUIee BEIIeCTBO
IOPOTHB pPA3JIMYHBIX TPUOKOBBIX 3a00J€BaHMN pacTeHUH, a Takke Kak yxpoopenue. OH
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0JIarOTBOPHO BIHUSET HA TOYBY, PE3KO yMEHBIAs €€ KHUCIOTHOCTh, TaK KaK caM SIBIIETCS
nienovsto. [TouBa ctaHOBUTCS OoJee TI0I0POTHOM.

2. Korna cMemanu MeIHBIN Kyopoc ¢ MEPEKUChI0 BOJOPOa, HAIIATHIPHBIM CIIUPTOM U MBLIOM,
BBIJIETIMIIACh KaKas-TO NI€Ha MOX0as Ha 3Mel0 (IIPOU30IIIa XUMUYECKask PeaKiusl C BbIEICHUEM
TeIUIa U [IBETHOU TCHBI).

3.Koraa monepxanu MbUIO HaJ 3aXOKEHHOW CIHMYKOM M 3a)KUTalKOW, OHO HA4aylo TaATh. bbul
CZIeJIaH BBIBOJ - MBUIO OT3bIBAE€TCS Ha BO3JICUCTBHUE TEIJIa. DTO HABOJIUT HA MBICIIb: @ MOXHO JIA
pacTONUTh MBUIO, YTOOBI IPUAATH EMY IPYTyI0 hopmy?

MBbU10 U3BECTHO €11I€ ¢ APEBHEHIINX BPEMEH U COCTOUT U3 KUPA U 305161 (MU COJIbI);

Mpi1o HecheloOHO, TaK Kak COJEPKUT JIOBOJBHO OOJBIIOE KOJWYECTBO €AKOW IMIeNoun
(kapOoHAT HATpPUSA);

Mp110 MOXET GBI UCTIOIB30BAaHO B Pa3UYHbBIX chepax Hallel KW3HU, HauuHasg OT OaHaIbHOTO
0asOBCTBA M 3aKaHYHMBAs KCIICPUMEHTAIBHON M arpOTEXHUYECKOU JIEeATEIHHOCTBIO.

MBUIO MOKHO HM3TrOTOBUTH CAMOCTOSITEIBHO B JOMAIIHUX YCIOBHSAX, HO IMOJ INPUCMOTPOM
B3POCJIBIX.

7. OnbIiT «3roToBJIEHHE TYXOB»

HapesaeMm ToHeHbKHE MTOIOCKH OyMaru, JUIMHOM puMepHo 9-11 caHTUMETpPOB.

Hanocum Ha kaxawlii juctouek | karmumro 3¢upHOro macia. UtoObl TOYHO MOMHHUTH, KaKOH
apoMaT HaM MOHPABWICS OOJbIIE BCETO, MOAMUCHIBAEM MPOCTHIM KapaHIAIOM Ka)IbIi JTUCTHK
Oymaru.

HsrorasiuBaem apomar qyxoB. i1 3TOr0 Mbl B3sUIN:

1o 5 kamenb 3(pupHOro Macja MepBOi HOTHI: JIaBaHAa, OepraMoT

no 10 kamens A3pUPHBIX Macell BTOPOi HOTHI: maiieid, iIaHr-uiaHt

20 kanenb 3UPHBIX Macesl TPETheH HOThI: MUHIAJILHOTO Macja

JloGaBisieM OCHOBY K 3(UpHBIM MaciaM. B kadecTBe OCHOBBI JJIS KUAKUX TyXOB MbI B3SUIH
CIIUPT, pa30aBICHHBIA JUCTUIUIUPOBAHHOM Bogor. OcHOBa cocTaBsieT 7 yactel (420 xamens).
[lepememmrBaeM MOTy4YEHHBIH COCTaB M BBUIMBAEM JyXH B TEMHBIN (DIaKOH, CTABUM B TEMHOE
Mecto. [lonydeHHbIi cocTaB nepemeniuaem lpa3 B 2-3 aHsl.

Uepes 4 Heenu TyXu TOTOBBI K YIIOTPEOICHHIO.

B ngomamHux ycnoBUsSIX — JIOCTaTOYHO  IPOCTO MPUTOTOBUTH COOCTBEHHblE nyxu. Ho atun
apoMaTsl OyIyT TOpa3/o MPoIIe, YeM MOKYITHBIC JyXU 3HAMEHUTBIX PUPM-TIPOU3BOTUTEICH.

8. OnbIiT «HeoObIYHBIE CBOMCTBA TAKNX OOLIYHLIX 3€JIEHKH U HOIA»

Jlis ombiTa BaM TOHAMOOWTCS: CTakaH, BOJA, 3€JI€HKA, MEPEeKHCh BOJOPOJA, CPEICTBO s
OYHCTKH TPYO.

JloGaBisieM B CTakaH C BOJOH HEMHOTO 3€JICHKHM YTOOBI BOJA OKpacHiach. 3aTeM 00aBiisieM
HEMHOTO TME€PEeKUCH, U B KOHIIE HEOONbIIOe KOJIMYECTBO CpEICTBAa JMJIsi OYUCTKU TpYO.
HabGmomaem 3a peakmueit. PactBop 3emenku oOeciBeTuics. B cocTaB 3€1€HKH  BXOIWT
KpacuTelb — OpUJUTHAHTOBBINA 3€JICHBIM, KOTOPBIA B IIETOYHON cpefie (CPeACTBO sl OYMCTKH
TpyO) B IPUCYTCTBUU MEPEKUCH 00ECIIBEUMBACTCSI.

Kcratu, 61aronapst 3ToMy OnbITy, MOKHO YOpaTh MSATHA 3€NEHKU ¢ oJexIbl. CHayana KarmHuTe
Ha IISITHO NEPEKUCHIO BOAOPOJA, & MOTOM BaTHOM IMaJOYKOM, CMOYEHHOW B PacTBOPE aMMMAaKa,
MoCTereHHo yoepute ero. PacTBop mienoun TyT HE MOAXOJIUT, MOKET MOBPEIUTH OACKIY, a BOT
pacTBOp aMMHaKa BIoJiHe ceOe 001a1aeT MEeI0YHOM CPeIoil i ITOMOKET B 3TOM JIeJIe.
Crenyroniuii onpIT — Kak 00ecuBeTUTh o, OH MpUTOAUTCS, KOTJa BaM HY>KHO OTCTUPAaTh HOJ
OT OJICXKbI, €CITU BBI BIPYT HCIAYKATUCh. Hy ¥ pyKH TOXKE MOXKHO OTMBITh 3THM K€ CIIOCOOOM.
Jlis 3TOrO0 BaM MOHAA00UTCS THOCYNb(AT HATPUS — JIEKAPCTBO B aMITyJlaX, KOTOpPbIE MPOAAIOTCS
B anTeke 0e3 pernenta u CToAT HeAoporo. MoKHO Jake KyMUTh MOMITYYHO, €CITU Ballld alTeKu
MO3BOJIAIOT Tak JenaTh. Ha ucmaukaHHylo ofexay Kamaere HEMHOro Tuocyinbdara — u
KOPHYHEBOE ITSITHO H0/1a MTHOBEHHO HcYe3aeT. MOKHO HAaHECTH TUOCYIh(GaT Ha BATHBIN TaMITIOH
U TIPOTEPETh UM PYKH — Ui PYK HEe OyJeT HUKAKOTO Bpe/a.

Emie mapa onbITOB He CBsSI3aHa HEMIOCPEICTBEHHO C CAMUM MOJIOM, HO C €r0 COeIMHEHUSIMHU.
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MOXHO ¢ TOMOIIBK) HECIOXHBIX XUMHUYECKUX PEAKIUN ONPEAECNIUTh HAIW4YMWE Woxa B
HOIMPOBAHHOW COJIH.

Takyke MOXKHO CHeJIaTh KPaCUBBIW, SIPKUU OIBIT C JIKOIOJEM — PaCTBOPOM HOJMUCTOrO Kailus B
runepuse. [Ipyu HaaMuuMu peakTUBOB JeslaeTcsi OYKBAJIBbHO 3a MUHYTY — MPOCTO CMENIaTh JBa
pacTBopa U MOJYyYUTh IPKOE «COTHBIIIKOM:

N eme oauH ombIT — HoA ¢ acKOpOMHKOMW. JIJI1 3TOTO MOHAIOOUTCSI CIUPTOBOM pacTBOp Hona,
HEMHOTO BOJbI, B KOTOPYIO HYXXHO KamHyTh HECKOJIbKO Kamenb Hoja, U OObIYHAs amnTeyuHas
ackopOuHOBas kucnota. PazgaBuiia B 0XKe J1Be TaOIETKH U BbIChINaia B 0aHKY ¢ KOPUYHEBBIM
pacTBopoMm Hona. OH MPaKTUYECKU MTHOBEHHO OOECIIBETHIICS, HECMOTPSI Ha TO, TAOJIETKH OBLIN
pa3zaBieHbl HE B COBCEM MEJKHUI MOPOIIOK, a adbl KaK U Jake HE MOJIHOCThIO PACTBOPUIIUCK.
Jymaro, 1 OJTHOU IITYKH XBaTHIIO OBI.

9. OnbIT «CBOMCTBA ACIUPUHA»

U3yueHue pacTBOPUMOCTH acCIUpPUHA B BOJIE.

JIns u3ydeHHs CBOWCTB MCHOJb3yeM KYIUJICHHBIE B aNTeKe JIEKapCTBEHHBIE IPENapaTsl,
coepXkalife aueTUJICATUIUIOBYI0 KHCIOTY: «Ymcapud ymnca», «AcoupuH — Oy,
«AleTuscanuIUIoOBas KHUCIOTa». Pactepnu B cCTynmke TaOJIeTKM KaXKJIOrO W3 JIEKapCTB.
O0603Ha4MIH TPOOUPKHU

Ne 1 — ACIIMPHUH - C

Ne 2 — VIICAPUH VIICA

Ne 3 — AHETHJTAJIMIINJIOBAS KUCJIOTA

[lepenecnu B mpobupku no 0,1 r kaxaoro gexapcersa. JJodaBunu B kaxkayro npooupky mo 10 mu
BOJBI U OTMETHJIM PAacTBOPUMOCTH JIEKapCTB B Boje. Harpenu Ha cnupTOBKE MNpOOUPKU C
BELIECTBAMH.

BbIBOMIBI:

ITpobupka Ne 1 — ACIIMPUH — C — xoporast pacCTBOPUMOCTb;

[Tpobupka Ne 2 — YIICAPUH VYIICA — xopo1ast pacCTBOPUMOCTb;

[Tpo6upka Ne 3 — ALIETUJIAJIMIINIIOBAS KUCJIOTA — nutoxast pacTBOPUMOCTb.
AUeTWICaTUIIMIOBAs KUCJIOTa, COIJIaCHO (PU3MYECKHMM CBOMCTBaM, MallopacTBOpUMa B
xonoaHoit Bose. Ho Acniupun - C u Yncapun YIICA Xopoiio pacTBOPUIIUCH YK€ B XOJIOTHOM
BOjIe. AIETHWICAIMIIWIOBAas KHCIO0Ta B TpoOupke Ne3 mpakTHYECKH HE pacTBOPWIACH B
XOJIOAHOM BOJIE M TaKKe MJI0XO0 paCTBOPUIIACH U MOCJIE HArPEBAHMUS.

Onpenenenne pH pacTBOpoB, coiepKaIMX alETUICATUIIUIOBYIO KUCIOTY.

pH wuccrmegyeMbIx pacTBOPOB B Tpex MPOOMpPKAaX MPOBEPWIM C TOMOIIBIO YHUBEPCATBLHOM
WHIUKATOPHOM Oymaru, Tak)ke MOXKHO C IIOMOIIbIO qaT4rka pH.

BruiBO/IBI:

[Tpobupka Ne 1 — ACIIMPUH — C — pH=5

[Tpobupka Ne 2 — YIICAPUH YIICA — pH=7

[Tpo6upka Ne 3 — AHHETUJIAJIMIIUIIOBA S KUCJIOTA — pH=3

OrnpezesieHre PaCTBOPUMOCTH ACTIMPUHA B 3TUIIOBOM CIIHPTE.

Brecnu B mpobupku mo 0,1 T ekapcTBeHHBIX npenapaTtoB U qo6aswmm 10 M staHona. Harpenn
Ha CIIUPTOBKE MPOOUPKH C BEIIECTBAMHU.

BbIBOJIBI:

Pesynbratsl skcniepuMenTa nokaszanu, yto ACIIMPUH B npobupke Ne3 mydie pacTBopsieTcs B
3TaHOJIe, YeM B BOJE, HO BbINMAAaeT B ocaaok B Buae kpucrtamioB, ACIIMPUH - C yactuuno
pacTBOpHMIICS, a 4YacTh JIEKapCTBa 0Opa3oBajia XOPOIIO Pa3NIUYMMbIA O€blid 0CaqOK, TaK Ke
OenbIii ocaok, Mbl HaOmoaanu B nmpodupke Ne 2, rae Haxoauics YIICAPUH VYIICA.

B wuHCTpyKIMsiX npou3BoAMTENEH aclUpUHA YKa3aHO, YTO HEAOMYCTUMO €ro IMpPUMEHEHHE
COBMECTHO C 3TaHOJIOM, 3TO TaK)X€ JOKA3aHO HAIIMMHU HCCIEHOBAaHUSMH, KOTOpBIE MOKa3aIn
U3MEHEHUs1 CBOMCTB JekapcTB. CreayeT clenaTh BBIBOJ O HEAOMYCTUMOCTH MPUMEHEHUS
acIUpHUHA COBMECTHO C aJIKOTOJIbCOJEPKAIIUMHU JIEKapCTBAMU, a TEM 00JIee C aJIKOTOJIEM.
W3ydeHre BIUSHUS aCOUPUHA HA POCT MJIECHEBBIX TPHOKOB.
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[Momectuth Ha 4 cTekna Kycodyku xjeba, 0003HAUUTh Kaxkaoe crekio Homepamu (Nel, 2, 3, 4
COOTBETCTBEHHO), CMOYHMTH CTEKJIO Nel BO10# (KOHTPOJIBHBINA 00pazelr), cTekino Ne2 - pacTBOpoM
ACIIMPHUHA - C, crekno Ne3 — pactBopom YIICAPUHA — VIICA, crekiio Ne4 — pactBopoM
ATETUJICAJIMIIMJIIOBOM KUCJIOTHL. IpoGsl BbIAEpKaau B TEIUIOM MeCTe MPU HATHYHH
BJIATW, YK€ 4Yepe3 TPHU MHS Mbl 3aMETUM OBICTPBIH POCT IUIECHEBHIX TPHOKOB B KOHTPOJIHHOM
oOpasue. A Tam, rae ObUTH J100aBJIEHbI PACTBOPHI AlETHIICATHIIMIOBOM KHCIOTHI, MJIECEHb HE
Ha0II01a71aCh.

BbIBOSIBI:

AUETHIICAaTUITWIIOBAsT KHUCIOTa YK€ B HE3HAYUTEIbHON KOHIICHTPAIMU MPEMSATCTBYIOT POCTY
IJIECHEBBIX T'PUOKOB, a TaK)kKe HEKOTOphIX OakTepuil. [losTOMy OHM B OOJBIIMX KOJIUYECTBAX
MPUMEHSFOTCS 111 KOHCEPBUPOBAHUS MPOIYKTOB MUTaHUsS. [[peMMyIecTBOM 3TOT0 BEIIeCcTBa
ABJISIETCS X HU3Kasi TOKCUYHOCTD U TO, YTO OHA MIOYTH HE UMEET BKyca.

Ipunoscenue 7
1. OnbIT «CeKkpeTHBbIC YePHUJIA»
Caenath HEBUAMMBIE YEPHUIIA CBOMMH pyKaMU MPOCTO!
Heckonbko penentoB HEBUAMMBIX WM, KaK HX IO-HAYYHOMY HA3bIBAIOT, CHUMIATUYECKUX
YEepHUI.
[Tepen HagamoM OMBITOB MOATOTOBBTE JUCTHI OENoi Oymaru, Bce HEOOXOIUMbIE UHTPEIUEHTHI,
KHCTOUKY, BaTHbIE TAJIOYKH, BATHbIE TUCKH (MM KYCOUKH BaThl), YTIOT.
UTo0Bl IOTOM HE OTBIIEKATHCS OT YAWBUTENBHBIX IMPEBPAILICHUH, MPUTOTOBUTE BCE HY)KHBIE
XUMHYECKHE pacTBOpbl 3apaHee. UToObl He 3amyTaTbCsi, KakOoW M3 HUX TJe, MOAMUIINTE
CTAaKaHYMKU WM IOMEThTE UX HaKJIEeHKaMH.
Penenr 6. KynopocoBble yepHMIa
CnenaTh O4YeHb CiIa0bIid, MPAKTUYECKH OECHBETHBIH pacTBOp MeaHOro Kymopoca. Ilucare
HAAMKUCh Ha OOBIYHON Oymare. UepHuia mposiBATCS, €ClU MOTOM MOJEpKaTh JHUCT HaJ HmapaMu
HaIIaTBIPHOTO cOUpTa (HaJ MYy3bIPHKOM) WJIM CMa3aTh JUCT BaTOW, CMOYEHHOW B HalIaThIpe
(mapmuch 3eneHeet). [IposiBIeHWe MPOMCXOAWT BCIENCTBHE OOpa3oBaHUS aMMHaKaTa MeEIu
CUHE-3EJIEHOTO 1IBETA.
Pentent 7. CTupanbHblii HOPOIIOK C OTOEIHUBATEIEM.
Pa3Bectu BoJj0l HEMHOTO OTOEIMBAIOIIETO CTUPAIBHOTO Mopoiuka. Caenats uM Haanmuck. [Tocie
BBICBIXaHUsI OYKBBI OYIyT BUAHBI B yIbTPa(HUOIECTOBOM CBETE (I STOTO HAAO HCIOJIB30BATh
CHEIUANIbHBIN (OHAPHK, KOTOPBIM, HalpUMep, MPOBEPSIOT JEHEKHbBIE KyMIopbl). OHU pearbHO
cBetarcs B TemHote! JKanko, ¢hoTo caenarh Henb3s!
Penent 8. YepHuia U3 acnupuHa
TabneTky acmupuHa pacTBOPUTH B Boje. Haamuch 3TUMU 4YepHWIAMU TOCTE BBICHIXaHUS
CTaHOBHUTCS HEBUANMON. UTOOBI POSBUTE €€, HaJl0 CMa3aTh JIUCT OyMard BOJHBIM PACTBOPOM
COJIEH Kene3a.
Penenit 9. Yepnuna u3 kobanbpra
XIopuCThIE KOOANhT (MM a30THO-KOOATBTOBYIO COJIb) MOXKHO HAaWTH B BHJE IOPOIIKA B
HEKOTOPBIX HAOOpax IIsi XUMHUYECKUX OMBITOB. UTOOBI CAenaTh U3 HEr0 YepHUIIA, KOTOpPhIC Ha
BpeMsl TPOSIBIAIOTCA, a MOTOM CHOBa HCYE3al0T, HAJA0 PacTBOPUTH Ir mopomka B 25 T
JUCTUIUTMPOBAaHHOM Bonbl. Ilocie BhIChIXaHMsI, HAAMUCH, ClIeJaHHAs ’TUMU YEepHUJIAMU, MMOYTH
He BuAHA. YTOOBI NPOSBUTH €€, MOHAAOOUThCS MporiaauTh Oymary yrtiorom. Hanmuck
CTaHEeT SIPKO-CHHETO 1[BETa, KOTOPHIH MOCTIE OCTHIBAHUS CHOBA MOOJICTHEET.
Peuenr 10. YepHuia u3 nopomka KpOBIHOW CONHU
10 r xenToi KpoBsiHOM cosn pactBopsitoT B 100 mur Boabl. Hanmuce mocsie BbICBIXaHUS
CTaHOBUTCA HE BUAHA. [IposSBUTH €€ MOKHO, CMa3aB JIUCT pacTBOpPoM 20 T XJI0pHOTrO kefne3a B 50
MJI BOJIBI.
2. OnbIT «IlosryyeHue akBapeJabHbIX KPACOK»
[lenb: mpuroToBUTH aKBapEIbHBIE KPACKU UCIOJIb3YSI MOTYUYEHHbBIE TPUPOIHBIE KPACUTEIIH.
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Hcnonp3yeMslil MaTepuall: Mel, MyKa, IPUPOJHBIE KPACUTENH (pPAaCTBOPHI aHTOLIMAHOB).

B npuroToBiieHNH akBapeIbHBIX KPACOK MOKHO HCIIOJB30BaTh PacTBOPBI aHTOLMAaHOB. Ho s
TOTO YTOOBI KPACKU 3aryCTeNl, HeOOXOAUMBI CBA3YIOIIME BeliecTBa. Mbl HCHOIB30BATIN MEJ U
MyKy. MeJ mpuaeT akBapeiau MSATKOCTh M CIIOCOOCTBYET COXPAHEHHIO KPAacCKU B MOTYKHJIKOM
COCTOSIHUY B T€UCHHUE JIMTEIBHOT0 BpeMeHH. Kpacku Heo0X0AuMO yrapuTh Ha BOJSHOM OaHe.
Jns mpuUroTOBIEHUS AKBAapEJIbHBIX KPACOK HCIIOJIb30BajIM KPACUTEIN TPEX LIBETOB: KENTHII
(MOpPKOBB), MAJIMHOBBIH (KITIOKBA), KOpHUHEBHIN (Ko(e). B pe3ynbraTe momyumnu akBapeabHbIE
KpPacKH TpeX IIBETOB (KEITHIA, KOPUUHEBBIH, MAJITMHOBBIN ).3aTeM CMEIIAIN KOPUIHEBYIO KPACKy
C JKEJITOM M IOJyYUIIM CBETJIO-KOPUYHEBYIO KpacKy. IIpym cmMemmBaHMM MajJMHOBOM KpPacku C
JKENTOU MOTYYUIIN OPAHKEBYIO KPACKY.

3. MbUIBHBIE ONIBITHI

Omnpit 1. [1y36Ipyu BOKPYT OPEIMETOB

B Tapenky HanuiIM MBUTBHOTO PacTBOPA HACTOIBKO, YTOOBI THO TApEIKU ObUIO MOKPHITO CIIOEM B
2 — 3 MWUIMMETpa BBIIIMHBI; B CEpEAMHY MOCTABUIM MaJleHbKYI0 (GUTYPKY, CMOYEHHYIO B
MBUIBHOM pacTBOPE, U HAKPHUIN BOPOHKOIA.

3areM, MeAJEHHO MOJHMMAasi BOPOHKY, AYJIH B €€ Y3KYI0 TpyOOUuKy — 0Opa3oBajicsi MbUIbHBIN
ny3slpb. Korzma 53TOT my3slpp JOCTMI JIOCTAaTOYHBIX pPa3MEPOB, HAKJIOHWIN BOPOHKY,
BBICBOOOJK1as1 M3-TI0]1 Hee My3bIpb. DUTypKa 0Ka3aJcs CTOALICH MO MPO3pauyHbIM MOITYKPYTIbIM
KOJIMIAKOM U3 MBUIbHOM IJIEHKH.

MpibHas MJIEHKA MYy3BIPS JOCTaTOYHO MPOYHA M 3JIACTUYHA, YTOOBI B HETO MOKHO OBLIO
MIOMECTHTb HEOOJIBIION MpeIMeET, IPeABAPUTEEHO CMOYEHHBIH MBIIIBHBIM PAaCTBOPOM

OmneiT 2. [1y36Ipb B y3BIpE

Hanunn HEMHOI'0 pacTtBopa B IJIOCKYIO Tapesky.
C moMoIp0 BOPOHKH BBIAYJIW OOJIBIION MBUIBHBIA MY3bIph. [lonmyunnace Hekas moiycdepa.
TpyOouky sl KOKTEWIS MOTPY3HJIM B MBUIBHBIH PAacTBOP TaK, YTOOBI TOJBKO KOHYHK €€,
octajcs cyxuM. Beenu TpyOouky BHYTph MbUIbHOU chepbl. OCTOPOKHO, CIIeis 32 TEM, YTOOBI HE
JOnHYA OONBIION My3bIph, YEpe3 €ro CTEHKY MPOTOJIKHYIM COJIOMHHKY 10 IieHTpa! MenieHHo
Iynd B cONOMUHKY. [lomyumnm BTOpoil my3bIpb, 3aKIIOUYCHHBIN B TEpBOM. OCTOPOKHO BBIHYIIN
COJIOMMHKY, & 3aTEM BBEJIH €€ OISITh BO BTOPO Iy3bIpb U BBIAYJIA TPETUM!

CTeHKH MBUIBHOTO MYy3bIPSl JOCTATOUYHO MPOYHBI U 3JIACTHUYHBI, YTOOBI CKBO3b HUX MOKHO OBLIO
IIPOBECTU COJIOMUHKY, IPEBAPUTEIHLHO CMOUYEHHYIO MBUIBHBIM PACTBOPOM.

Omneit 3. [1y3bIpy HAa IOACTaBKE

C nomompio TpyOOUYKH BBIAYIM HEOOJBIION Iy3bIph U OYEHb OCTOPOKHO IMOMECTHJIM Ha
MpeBapUTEIbHO CMOYEHHBIH MBUIBHBIM PAacTBOPOM HEOOJBUIONW TOACBEYHHUK B BUJE 3MEU.
[1y3b1pb mpOCTOST 6 MUHYT.

OmneiT 4. Bona ckBO3b My3bIpb

Ha n3roroBneHHON CBOMMU pyKaMu IIPOBOJIOYHON paMKe IOJydaeM IUIEHKY W JIbEM 4Yepe3 Hee
BoAy. HeBeposATHO, HO BOJAa B TE€YEHUE HECKOJIBKMX CEKYH]Jl NMPOXOIUT CKBO3b IUIEHKY, HE
IopBaB €€

4. OnbIT «CBOiiCTBA HIKOJBHOIO MEJIa)

Omnpit 1. B crakan Hanwia HeMHOTo 9% ykcyca (YKCyc — 3TO KUCI0Ta) M TOJI0KUIA Ty/1a MEJIOK.
Ykcyc cuinpHO 3a0ypimil. 3areM OT MeJla Hadalld OTKaJIbIBaThCs HEOONbINHME KycOdkd. Men
B3aMMOJEHCTBYS ¢ KMCIOTOM Pa3pylIaeTCs U BbIAEISAETCS YIVIEKUCIBIN ra3, 4To 5 U yBHUAEa NpU
MPOBEJICHUH OMBITA, 3HAYUT OH JIEHCTBUTEIILHO COACPKUT KapOOHAT KaJbIHSI.

OmnbiT 2. B KayecTBe 1006aBOK B MEJ UCHOJB3YIOT TaKXkKe TUIIC U KpaxMall. S B3sia 6 MENIKOB U
KanHyJia Ha HUX Mo Karuie hoja. Okpacka iloga Ha OJHOM M3 MEJIKOB M3MEHWJIACh HA CHHE —
¢uoneroBslii 1Ber. Ha ocranbHbIX 00pa3lax Mena OKpacka CIHMPTOBOTO pacTBopa iHoja He
MEHSJIACh.

BbIBOA: 3HAUMT, B pa3HBIX BHJAX Mejla €CTh pa3Hble J00aBKU: B OJHOM OOpaslie TOYHO
MPUCYTCTBOBANI Kpaxmai. I 06 »ToMm y3Hana kamHyB Woa. Kpaxmam MeHseT BET CIHPTOBOTO
pactBopa nozna Ha CUHE - ($uOIEeTOBBIN.
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Onpit 3. Ecniu nmotporath pykaMu IIKOJBHBIA MeJN — OH TBEpAbIM U mepoxoBaTelid. Koraa mbl
MUIIEM HA JOCKE — OH KPOUIUTCS, CHIIUIETCS, 3HAYUT, OH Xpynkui. Eciau mpoBecTu Menom Ha
PYKE, OH OCTaBJISIET CIE.

Ombitr 4. Eciu omycTuTh B BOAY MeEJ, BOJAa MYTHEET, a 4Ye€pe3 HEKOTOPOE€ BpeEMs BHOBb
CTaHOBUTHCA ITpo3padHoi. [Ipu sToM Men ocenaer. 3HaUUT, MEJ HE PAaCTBOPSIETCS B BOJIE.

OmbiT 5. B3sna 2 tapenouyku. B niepByro Hanwia BoIy, BO BTOPYIO - HEMHOTO PAaCTUTEIHHOTO
Macna. B kaxayro moiokmia mo Kycouky mena. Bomy men BmuTanm o4yeHb OBICTPO, Macio —
MIOMEJICHHEE, HO Tapenoyka TOXE OKa3aJjiach MOYTH CyXOH.
BbIBoa: MeI XOPOLIO BIUTHIBAET BOAY U JKHP.

5. IlpakTuueckas padora «OnpeaesieHue cpeabl PpAaCTBOPA C MOMOIIbI0 HHAUKATOPOB»
[{esib: M3YyYHUTDH THUIIBI CPEAbl, HHAUKATOPHI, UX CIHOCOOHOCTh MEHATH OKPACKy B 3aBHCHMOCTH OT
peaKkuuu cpenibl, HAyUUThCS ONPENEsaTh PEAKIHIO CPEeIbl pACTBOPOB Pa3HBIX OOBEKTOB, YCUIUTh
3aMHTEPECOBAHHOCTh  yYalMXCAd MpU HU3YyYEHUM XHMMHMHM Kak IIKOJBHOIO IIpeaMeTa,
CIoCco0CTBOBATH MPOIECCY CaMOOOPa30BaHUSI.

O6opynoBanue: MTaTUB ¢ TpoOupkamu, at4uk pH, punbsrpoBanpHas Oymara.

PeakTuBbI: JTaKMyC, METHJIOBBIH OpaHXEBBIM, (heHON(PTATCHH; PACTBOPHI COJISHON KHCIIOTHI,
YKCYCHOHM KMCIIOTBI, JIUMOHHOW KHCJIOTBI, PACTBOP CObI, PACTBOP MblJIa U MOIOIIETO CPEACTBA
JUISL TIOCYZIbL, PACTBOP COKA CBEKJIbL, THAPOKCHU/IA HATPUs, XJIOPHUIa HATPUs, Yaid, BOJA.

Xo0J1 paboThI:

B moBcenHEBHON KM3HHM MBI BCTPEUAEMCSl C MAcCOW JKMAKOCTEW, pa3jIMyHOrO BKyca, 3araxa,
I[[BETa, HO BCE OHU MMEIOT ONPEACICHHYIO Cpey: KUCIYI0, OCHOBHYIO, JIN0O HeHTpanbHyto. Kak
K€ MOYKHO OTPEIETUTh 3Ty cpeny 0e3 Toro, 4ToObl MpoOOBaTh PacTBOPHI HAa BKYC, BENIb HE BCE
OHHU 0e300HM/IHBI, HEKOTOPBIE U3 HUX OMACHBI I *KU3HHU. Kak BBl cunTaere, KakoBa 11€J1b HAIIEeTo
ypoka?

TeKymuii THCTPYKTaxX:

OcTopoxHO 00pammanTech ¢ XMMAYECKUM 000pyA0oBaHUEM !

A) Ilpu pabote co cTeksioM (MPOOUPKHU, KOJIOBI, CTaKaHbI, TPYOKH) BCErJja MOMHUTE, YTO CTEKIIO
- OYEeHb XPYIKUI MaTepUai 1 YTO €ro JIETKO pa3OUTh.

B) Ilpu pabote ¢ pacTBOpaMu KHUCIIOT U IIENIOUYEH MPOSBUTE OCTOPOKHOCTh. Ecnu kucnora wim
HIeJIoYb ToMajga Ha KOXYy — He MaHUKYyHTe, a cooluiure o0 3TOM YUMTEN0, U HEMEIJIECHHO
IPOMOITE OONBIITIM KOJTUIECTBOM MPOTOYHON BOJIBI.

B) 3anpemaercs npo6oBath BEMIECTBO HA BKYC (T).

I') PaboTy npoBOAMTH TOIBKO HAJ CTOJIOM ().

J1) UyBCTBUTENBHBIN 3JIEMEHT JaTynka pH — CTEKJISHHBIA MIApWK B €ro HIWKHEW ydactu. OH
OYCHb XPYIKUH, OATOMY HE CIIEAYyeT KacaTbCs UM JHOOBIX TBEPIBIX MOBEPXHOCTEH WIIU POHSTD.
JlaTuMk xKenareabHO 3aKpeIIATh B IITATHUBE.

BrinosiHeHHe MPaKTUYECKON PabOThI:

Omnbit Ne 1 Onpenenute pH pacTBopa npu noMoIy UHANKATOPOB WK JaTtyuka pH.

s onpenenenys xapakrepa cpenbl ucnonb3yercs pH-mkaina.

YucnenHoe 3HadyeHHe BojopoaHoro mokasarens (pH) B mkame or 0 mo 14 xapakrepusyer
KOHIIEHTPALMIO KUCIOTHl WM LIEJI0OUYH B pacTBope. 3HaueHue () yKa3bIBaeT Ha TO, YTO PacTBOP
MPEACTABISIET COOOM CHIIBHYIO KHCIIOTY, CPeAHEEe 3HA4YeHHE 7 COOTBETCTBYET HEUTpAIbHOMY
pactBopy, pH = 14 umeror cuinpHble OCHOBaHMS, WK LIEI04YU. B HelTpanbHOM pacTBOpe MpH
25°C pH = 7. B xucnbix pactBopax pH < 7, U TeM MEHbIIE, UYeEM KUCIIEE PACTBOP; B IIEIOUYHBIX
pactBopax pH > 7, u Tem 6osbiiie, yem 0oJblle METOYHOCTh PACTBOpA.

NHauKaTopel MEHAIOT CBOM IIBET B 3aBUCUMOCTHU OT 3Ha4eHus pH mo-pazHomy.

C nomo1pko pa3iIvuHbIX MHAMKATOPOB U naTurka pH onpenenute pH Boabl, pacTBOPOB COJISHOM
KHCJIOTHI, XJIOpHJIa HATPUS U TUIApOKcHaa HaTpusl. PesynbpTaTsl opopmuTe B BHie TaOTUIBL.

1. 3akpenute natuuk pH B nanke mratuBa. B mepBhlli cTakaH HajeWTe COISHYIO KHUCIOTY.
[Torpy3ure »nexkTpoa B pactBop, He MeHee uyeM Ha 3 cMm. Korma mokaszanust mpubopa
CTaOMIIM3UPYIOTCS, 3anuInTe 3HaueHue pH B TabIuIly pe3ysibTaTOB U3MEPEHUIA.
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2. Pazpmenure pacTBOp KHCIOTHI MO TpEM MpoOMpKaM U 100aBbT€ K HUM 1O 1—2 Karm
MHAMKATOpa. 3aluIInTe HaOI0AeHus.

3. HanecuTe CTEKISIHHOM NAJOYKOM KaIull0 pacTBOpa Ha YHHUBEPCAJIbHYIO HHAWKATOPHYIO
Oymary. 3anumuTe HaOIIOACHUSI.

4. ITanouky npotpute GUIBTPOBAIBHON OyMaroii.

5. TwarenbHo omnosiocHUTe AaT4uk pH M3 NpOMBIBAJIKM HajJ CTAaKaHYMKOM JJIsl CIIMBA.
[ToBTOpHUTE TOT K€ IKCIIEPUMEHT C IPYTUMH pacTBopamu (cHayana — ¢ NaOH, nanee — ¢ NaCl,
MOTOM — C BOJIOIIPOBOJTHOM BOJOM).

PesynbpraTsl n3Mepennii/Habm0eHuid oopMuTe B BUjIe TaOIHUIIBI.

Uccnenyembrit HCI NaOH NaCl Bopomnpo-
pacTBop BOJIHAs BOJIA

3nauenue pH no
JATYAKY

[[BeT makmyca

LBer

METHUIIOBOT'O
OpaHKEBOTO

IlseT

dbenondranenHa

IIser

YHHUBEPCATHHOTO
WHMKATOpa

BriBoa: ecnu pactBop umeer pH = 7 cpena nelitpansHas, npu pH < 7 cpena kucinotHas, npu pH
> 7 cpena menovHasl.

MeToavka U3roToBICHHUS UHANKATOPOB.

Jl1s pUroTOBIIEHUS MHAMKATOPOB M3 PACTUTEIIBHOTO CBIPbS PEKOMEHIYETCS, MCIOJIb30BaTh
OKpallleHHbIe PAaCTeHMsI WJIM MX 4YacTH. BeIOOp pacTUTENnbHOro MaTepuana Ajsi MPUTOTOBIIECHUS
UH/INKAaTOpOB HeorpaHudeH. CyIIecTBYIOT pa3InYHbIe CIIOCOOOB MPUTOTOBJICHUS HHINKATOPOB.
1. MamukaTop M3 coka KpaCHOKOYAHHOM KaIyCThl MOKHO TMOJYYUTH CIEAYIOMUM 00pazom: 40-
50 rpaMMOB MEJKO Hape3aHHOW KamyCcThl 3aJMTh 25 MJ 3TUIOBOIO CIHMPTA, OCTOPOXKHO
NPOKUIISITUTD, OT(PUIBTPOBATH — HHIUKATOP TOTOB.

2. lHIUKaToOp MOXHO TOTOBUTH HE TOJBKO W3 CBEXKErO CHIPbsl, HO U W3 CyHEHHOro. TOHKO
U3MENBYAIOT KOPHM KOHCKOro mamens u OepyT 25 — 30 rpamm, 3anuBatroT 25% BOAHBIM
pactBopom ammuaka (120 — 150 mi). 6 yacoB HacTauBaloT.

3. 50r cBexux MIOJOB pa3MEIbUnTh B CTYNKE, 3aJIUTh 200MJI BOJBI U KUIISTUTh B TEUCHUE 2-
3MuHYT. 3areM OXJaXIEHHBIA W OT(QUIBTPOBAHHBIA pacTBOp pa3z0aBUTh CIOUPTOM B
COOTHOUIEHUH 2:1 C 1enblo NpegoXpaHeHus: pacTBOPA OT MOPYHU. AHAIIOTMYHO F'OTOBST BBITSKKH
U3 JIENIECTKOB LIBETOB.

4. MOXHO UCIIOJIB30BaTh CYIIEHBIE STOJIbI, MOJMy4asl U3 HUX HACTOW: JJIA 3TOTO M3MEJIbUYECHHBIN
MaTepuail HY)KHO 3aJMTh BOJOW M JaTh IOCTOSTb HEKOTOPOE BpeMs IpU KOMHATHOMU
temneparype. OKkpaleHHbIH pacTBOp OT(HUIBTPOBATH U UCIOIL30BaTh KaK MHIMKATOP. MHOrHE
SITOJIbI COXPAHSIOT CBOM CBOMCTBA, €CJIM UX IOMECTUTD B CaXapHBIA CUPOIL.

5. Jlns mpuUroTOBIIEHUS MHIMKATOPHOM OyMarn HEOOXOAMMO B MPHUTOTOBIEHHYIO BBITSDKKY
OIYCTUTh CYXYyI0 (puiIbTpoBaibHYIO0 Oymary Ha 10 — 12 MMHYT, 1MOKa Kpacsiiee BEelECTBO He
azicopoupyercs 1emtono3oi. [Ipu HEOOXO0AUMOCTH 3Ty MpOLEAYypYy TOBTOPSIOT 2 — 3 pasa.
3arem Oymary NpOMBIBAIOT M CyLIaT, HE AONYyCKas nomagaHus spkoro cser. Cyxywo Oymary
pa3pe3aroT U XpaHAT B ITAKETE.

Onpir Ne 2 l3MeHeHue 1BETa COKa CTOJOBOM CBEKJIBbl IPU JEHCTBUU PACTBOPOB KHUCIOT M
HIEJIOYEH.

1.ITpuroroBbTE PACTBOP COKA CTOJIOBOM CBEKIbI B Boze (1:10).

2.HaetiTe B mpoOUpKH MO 5 MJI pacTBOpaA COKA.
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3.Jlo6aBbTe B MpoOMpPKH paBHBIE 0OBEMBI: B IEPBYIO — PACTBOPA KUCIIOTHI, BO BTOPYIO — CJIab0r0
pacTBOpa HAIIATBIPHOIO CIHPTA, B TPETBIO — pacTBOpa COABI WIM THUAPOKCHAA HATpus, B
YETBEPTYIO — BOJBI.

4. HaGmroaiiTe 3a "3MEHEHHEM OKPACKH COKa.

Habmionenue: B KMCIION Cpefie COK CTAHOBUTCS IypPITYPHBIM, B CJIA0OIIETOYHON — roTyOOBaThIM,
B CWJIBHOIIEJIOYHOM — TOJIyOBIM, B HEUTpaNbHOM cpefie — ocTaeTcsi 00p10BO-KOPUYHEBBIM.
BbIBOA: COK CTOIOBOM CBEKJIBI ABJISETCSA XOPOLUIMM HHIUKATOPOM.

OmnbiT Ne 3 Onpenenenue pH cpenbl cpeicTB OBITOBOM XUMUU U KOCMETHUECKUX CPECTB.

B 00pasisl MOIOIIMX M KOCMETUYECKHX CPEACTB J00ABISEM UHIUKATOPBI.

Habmroienue: pacTBOp MblIa ¥ MOIOILIETO CPEACTBA AJISl OCYABI UMEIOT LIEI0YHYIO Cpeny.
BriBona: Ilpu paGore ¢ MOIOLIMMH CPEICTBAMU U MOPOIIKOM HEOOXOAMMO MPUMEHEHUE KaKHX-
an0O0 3alIUTHBIX CPEeICTB (MepYaToK), TaK KaK UX CHIBHO - IIEJOYHAs M CUJIbHO-KHCIAs CPelbl
pa3pylarT KUCIOTHYIO MAaHTHIO IIUJEPMHUCA, OKa3bIBasi HEraTUBHOE BIUSHUE HA KOXKY PYK.
Ombir Ne 4 Omnpenenenne pH cpenbl JUMOHHOM KHCJIOTBI M pacTBOpa COJbI C IMOMOIIBIO
PacTUTEIBHOTO UHIUKATOPA.

B 00pa3iel TMMOHHOM KHUCIOTHI M PacTBOPA COJIBI JOOABIsIEM Yai.

HabmioneHue: B TMMOHHON KUCJIOTE Yaid MOCBETIIEN, @ B pACTBOPE COJIbI — TOTEMHEI.

BbIBOI: pacTUTENBHBIN MHAMKATOp Yail MOXHO HCIIOJIb30BaTh U ONPENEICHUS CpeJbl
pacTBopa.

Pe3ynbrarel HaOmoAeHNI 3aHeCUTE B TAaOIUILY, CAETIATh BHIBODI.

lpunoscenue 8
IIpakTyeckas padora «KavecTBeHHBIH COCTAB BO3yXa»

[lepen mpoBedeHHEM OHKCHEPUMEHTA YyYalIUMCS HEOOXOIUMO OOBSICHHTH YCTPOHCTBO
npubopa, 4TO O3HAYAIOT JeneHus. Takke HeoOXoaumo yOeauThCs, 4TO MpoOka mpubopa
TepPMETHYHO 3aKPBIBAET COCYI.

Llenv pabombl: SKCTIEPUMEHTAIBHO ONMPEACTUTh 00BEMHYIO OO KUCIOPOJIa B BO3IyXE.

Obopydosanue u peaxkmugvl. TpHOOp HJIsl ONMpEACTCHHUS COCTaBa BO3IyXa, IITATHB,
CIIUPTOBKA, CTEKJISTHHAS ITaJI0YKa, JIYYMHA, CTAKaH C BOJOM, KpacHBIN (ocdop.

Texnuka 6ezonacHocmu:

C 0CcTOpPOKHOCTBIO 00OPAIIATHCS ¢ TOPALIUM (hochopom.

Hncmpykuyusi K 8binoiHenuro:

1. KpucrammmzaTop HaMOJOBUHY 3allOJIHUTEe BOMOW. Ha MOBEPXHOCTH BOJBI TIOMECTUTE
dapdoposyto vamky ¢ 1—1,5  cyxoro kpacHoro ¢gocdopa.

2. Obpamume 6HuUMaHue HA HEOOXOAMMOE YCIOBHE OJKCIEPUMEHTa — BIAXHBIN (ocdop
HCIIONIB30BaTh Helb3st! Docdopa AOMKHO OBITH B3ATO OOJBIIE, YeM TPEOYEeTCsS /I CBSI3bIBAHUS
BCET0 KHCIIOPOa, HaXOASALIETOCs B COCY/IE.

3. OtkpoiiTe mpoOKy MmpubOpa M MOMECTUTE KOJOKOJ B KpUCTALTU3aTOp ¢ Boaou. Ilorpysure
KOJIOKOJI B BOJIy HACTOJBKO, YTOOBI YPOBEHb BOJIbI COBMAJal C HIDKHUM JIEJICHHEM KOJIOKOJIA.
[Ipy 5TOM HMO>KHUH Kpail KOJOKOJa HE JOJDKEH AOXOIUTh 10 JHA KpucTaum3aropa. st aToro
KOJIOKOJI 3aKpemnuTe B INTAaTHBE WM MOMECTUTE Ha JTHO KPHCTAJUIM3aTOpa JBE CTEKISHHBIC
MAJIOYKH.

4. CunbHO pa3orpeB KOHEIl CTEKJISTHHOM IMaJlOYKH, OMYCTHTE €€ B KOJOKON U TIOJOXKIHTE
docdop. Kak tomapko docdop 3aropencs, OBICTPO H3BJICKUTE MATOYKY U 3aKPOUTE KOJIOKOJI
poOKoii. Kosokou 3anmomHseTcst TyCThIM OENBIM ABIMOM, COCTOSIIIUM M3 YacTudek GochopHOro
aAHTUAPHUA.

5. IIpu ropenuun docdopa 00bEM BO3ayXa BHYTPH KOJOKOJA BHAYANE OT HArPEBaHUs HEMHOTO
YBEIMYUBACTCSI, & YPOBEHBb BOJBI B KOJIOKOJIE TIOHMXKaeTcs. [1o Mepe pacxomoBaHUs KHCIOPOAa
IaMsi TIOCTENIEHHO TacHeT. benbrii docdopHbiii anrumpun pactBopsercs B Boae. Cocyn
OXJIQX/IAeTCsI, Ta3 B KOJIOKOJIE TIOCTETICHHO YMEHbINAeTcs B 00bEME. Y POBEHB BOJIBI B KOJIOKOJIE
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MOBBIIIAeTCA. B KpucTanmmusarop AojeiTe BOAbl B TaKOM 00BeMe, YTOObI BHYTPU U CHAPYKHU
KOJIOKOJIa YPOBHU ObUIM OJIMHAKOBBI M COBIAJAlId CO BTOPHIM JIEJICHHEM KOJIOKOJIA.

6. OtkpoiiTe prbOOp ¥ NPHU TOMOIIH TOPSIIEH Ty4dUHBI YOSAUTECh B TOM, YTO OCTABIIUICS B
KOJIOKOJIE Ta3 HE MOJIEPKUBAET TOPEHUS.

PesynpTarel HaOmIOMEHMI

. Yucao nenenuii B npudope,
Yucao nenenuii B mpuodope,

3al0JHEHHBIX Ia3aMu Kakoii ras
3aM0JTHEHHBIX BO3yX0OM >

(mocJte NPOBEJCHUs | MPOPeaArupoBaJI’
(1o mpoBeneHMs peaKkum)

peakumnu)

Buisoowl:

B BbIBOZIax ykaszaTh coiepxaHue KUcIopoa B Bo3ayxe (B %).

2. llpakTnyeckas padora «3yyeHue nNouBbI»

Omnpenenenne KUCIOTHOCTU MOYB OTHOCUTCS K YUCITY HauboJjee paclpocTpaHEHHBIX aHAIM30B B
pactenueBojcTBe. CyIIecTByeT MHOXKECTBO METOJOB aHAJIM3a KUCIOTHOCTH mMoyB. Hamboinee
npocTermuii meton — omnpeneneHue pH cosieBoil BBITSKKUA. B kauecTBe CONEBOM BBITSIKKHU
HCIIOJIB3YIOT PACTBOP XJIOPUAA KaJIHS.

[To cremeHW KHUCIOTHOCTH, OMpPENEIsieMONM B COJIEBOM BBITSDKKE, MOYBBI JETSATCS HAa pa3HbIe
THUIIBI.

Tun mouBbl 3nauenus pH
O4eHb CHUILHO KHCIIBIC Memnee 4
CHIIBHO KHCIIBIS 4,1—4,5
Cpenne kucibie 4,6—5.,0
Cnabo xucible 5,1—5,5
biuzkue k HEUTpaIbHBIM 5,6—6,0
Heiitpanbabie bonee 6

Pactenus nposBIAIOT pa3IMYHYI0 YyBCTBUTEIBHOCTD K KUCJIOW U IIEIOYHOU cpene. [enpeccus
POCTOBBIX TpoIieccoB HabmoaaeTcs pu pH Hike 5 u Beime 8. OnrumanbHOe 3HaueHue pH mis
BBIpAILIMBAHUS PXKH, JIIONKHA, KapTodels, rpeuuxu — 5,5, a A ropoxa, KyKypys3bl, MIIEHUIBI —
6,0 —7,0.

[oBbltIeHHas! KUCIIOTHOCTD WJIM LIETIOYHOCTH MOYBHI HApyIIaeT (PU3HOJIOTHIECKOE paBHOBECHE B
IIOYBEHHOM pAacTBOpE, yXyAUlaeT INHUTaHWe pacTeHui. lIoBbllIEHME KOHILEHTpAaLUd HOHOB
BOJIOPOJIa CHUKAET TIOCTYIUIEHUE B PACTEHUS Kallusl, KaJbIHs, Maruus, gocdopa.

[lenb paboThl: n3MeHeHne pH mouBsl.

OO6opynoBaHue M PeakTUBbL: MepHas kojba — 250 mi; umuaAp MepHbiit — 100 mut, natank pH,
pacTBOp XJIOpUa KaJlus.

Texnuka 0e30MacHOCTH: cOOMIOAATh MpaBUia paboThI € NEKTPUUECKIMU TPUOOPaMHU.
MHCTpYKIUS K BBIIOJHEHUIO:

OO0pa3err MOYBBI B BO3AYIITHO-CYXOM COCTOSIHHH M3MENBYAIOT (IPU HEOOXOIMMOCTH MMPOCEUBAIOT
yepe3 cuto). B3BemmuBaroT nmpoOy mouBbl Maccoi 30 T ¥ MOMENaloT B KOHHMYECKYH Kojoy. C
MIOMOUIbI0 MEPHOTO LMJIMHIpA OTMEPAIOT 75 Mi 1M pacTtBopa Xjopuaa Kaaus U IPUIMBAIOT B
ko0y. [TouBy ¢ pacTBOpOM mMepeMemMBaOT B TeueHWe | MUHYTHL. B moigydeHHyIO CycreH3HuIo
omyckaroT natuvk pH u uepe3 MUHYTY 3anuchIBarOT 3HadeHue pH.

[Tony4yeHHbIe JaHHBIE 3aHOCAT B TAOJIMILY U ONPEEIISAIOT THII TOYBBL.

Pe3ynbTarel n3MepeHuii/Ha0ro ieHu

[Ipo6a mouBer  3Hauenue pH Tun noussl

[Tpo6a Nel

ITpobGa Ne ...

BriBoABI: yKa3aTh THUII IOYBBI, B3ATOW JJIs1 aHAJIA3A.
3. llpakTnuyeckasi padora «KayecTBeHHbIH aHAJIN3 BOJAbD)
52




[lenb: wccnenoBaTh C€OCTaB M KadyecTBO BOJONPOBOJHOW NHUTheBOWM Boapl B  MBOVY
«Cropuoryprckas COILL» pu3znyeckumMu 1 XUMUYECKUMH METOJIAMHU.

OOGopynoBaHHe M pPEaKTUBBI: BOAONPOBOJIHAS NMHUTHbEBAs BOJAA, B3ATas M3 LEHTPAIU30BAHHOTO
ucrounnka BojocHaOxkenus MBOY «Cropaoryprckas COIll», nmatuyuk Temmeparypsl
IUIATUHOBBIM, TepMOMETp, JAaTuuk pH, CTEKISAHHBIA CTakaH, INTaTUB JaOOPaTOPHBIM,
CTEKJITHHBIA TPaAyWPOBAHHBIN HIUJIWHIP C IUNIOCKUM JHOM; CTaHIAPTHBIA MPUDT C BBICOTOU
OykB 3,5 MM, mpoOupKHU, KOHUYECcKast Koniba EMKocThi0 150—200Mi1, BOpOHKA, BECHI, CYIIUIHHBIN
mkad, MBUIBHBIN PacTBOp, KOHIIEHTPHUpPOBaHHAs a3oTHas kuciora, 20% pacTBop poiaHHaa
aMMOHUs, XUMudeckas mocyaa, 10% pactBopa HuUTpaTa cepeOpa, pacTBOp XpomaTa Kaius
(10%), mununap, NUneTKa.

Xo0J1 paboTHI:

B cooTBeTCTBUM ¢ TUTHEHHMYECKUMHU TPEOOBAHUSIMU IIPUTOTHOCTH BOJBI K MUTHIO CKJIa/IbIBACTCS
U3 TPEX COCTABJISAIOLINX:

*ee SMUAEMHOJIOTHYECKOM 0e30macHOCTH (BOJa HE MOJDKHA OBITH 3arpsi3HEHa OaKTepUsMH,
BHUpYCaMH, IPOCTEUIINMH, SIMIIaMU F€JIBMUHTOB U IIp.);

*0e3BpETHOCTHU TI0 XUMUYECKOMY COCTaBY;

*XOpOIIUX OPraHOJENTHUECKUX CBOMCTB.

Pusznyeckue METOAbl ONpE/eNACHUs MOKA3aTeNe, XapaKTepU3YIOIKUX OpPraHoJIeNTHYECKUE
CBOWCTBA BOJIBI.

OpranonenTuyeckasi OIleHKa KauecTBa BOJBI - o0s3aTeNbHas HadalbHasi Ipoleaypa CaHUTapHO-
XUMHUYECKOT0 KOHTPOJISI BOJIbI. OpraHoienTH4eckue CBOMCTBA HOPMUPYIOTCS IO HHTEHCUBHOCTH
UX BOCIPHUATHS YEJTOBEKOM. JTO TEMIEpPATypa, LIBETHOCTb, MPO3PAYHOCTh, MYTHOCTbh, OCAJIOK,
3armax, BKyC, IPUMECH.

OnpeneneHye TeMneparypbl BOJBI.

- Haneiite B cTakan oko0J10 25 MJI UCCIIETyEMOM BOJIBI.

- 3aKpenure CTakaH B LITATHUBE.

- Onyctute B BOAY TEPMOMETP M JIaTYUK TEMIIEPaTyphbl, aKKypaTHO 3aKpENHUTe HUX B JIAINKE
mTatuBa. He pomyckaiiTe CONMPUKOCHOBEHHS NPHOOPOB MEXTy cOOOH, CTEHKaMH W JTHOM
CTaKaHa.

- Haunure perucrpanuio u3MepeHuil.

- Korma mnokazanusi mpuOOpOB CTaHYT NOCTOSHHBIMH, OINPEACITUTH TEMIIEpaTypy BOJBIL.
HccnenoBaHue 1IBETHOCTH BOJBI.

[lBer BOABI 3aBUCUT OT HaJU4Yusd B HEW IPUMECEH MHUHEPAJIBHOIO K OPraHUYECKOro
MIPOUCXOKICHUSI — TYMUHOBBIX BEILECTB, IEPErHOs, KOTOPHIE BBIMBIBAKOTCA W3 IOYBBI H
IPUAI0T OKPACKy BOAE, OT kENToM 10 kopuuHeBou. Oxcup xenesa (III) oxpammBaer Bogy B
#KENTO — OypbIi U Oypble 1[BETa, INIMHUCThIE IPUMECH — B JKENTOBATHIN 1BET. LIBEeT BOABI MOXKET
OBITH CBSI3aH CO CTOYHBIMH BOJIAMU WJIA OPTAaHHYECKUMHU BEIIECTBAMH.

B nmnpo3paunyro CTEKJISIHHBIM cTakaH HaiauTh 10mi. wuccienyemMoll BOAbI U CPaBHUTH C
AQHAJIOTMYHBIM CTOJOMKOM TUCTHJLTUPOBAHHOW BOIBI. PaccMOTpeTh €€ Ha CBETY, ONpEIeNUTh
nBeT. O1leHKa pe3yNbTaToB: [[BETHOCTh BBIPAXKAETCsl B IPaycax, UCIOIb3yeTcs Tabauna.

Bupn cBepxy Bun cooxy IIBeTHOCTH B BriBog
rpaaycax

He ot™meuen He ormeuen 0’ [Tpurogna mst
IMUTHS

He otMeuen JKenToBathlii, caObIi 2¢ [Tpurogna nmst

OYCHB IMUTbS

Ouensb ci1adbIA KenroBaThlii 40° [Ipurogna nns
ITUTHS

bnenno - xxEénteIit Calo - KeaThIit 60° He npuroana
JUTS TIATHS

bnenno - xEénTeIi Kéntei 150" He npurogna
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bnenno - xEnteiit Spko -xKENTHIN 300° He npurogna
JUTSL TIATBS

OnpezenieHre TPO3PAYHOCTH BOJBI. [Ipo3padyHOCT, MU MYTHOCTH BOJBI ONpenaesserca mo eé
CIIOCOOHOCTH TPONYyCKaTh BUAMMBIN cBeT. OrmnpeaeneHHe MPOBOJAT B XOPOILIO OCBEHICHHOM
MOMEIICHUH, HO HE Ha MPSAMOM CBETy, Ha pacctosHud | M. oT okHa. LunuHiap nmomemiaror
HEMOJIBW)KHO HaJ| CTaHAApTHHIM wWpUPTOM. LIMIMHAP HAMOMHSAIOT XOPOIIO MNepeMelIaHHON
po0oii UccIeTyeMOi BOIBI, CIe/sl 3a YETKOCTRIO pa3indeHus mpudra 10 TeX mop, moka OyKBbHI,
paccmaTpuBaeMble CBEpXYy, CTaHYT IUIOXO pas3jiuudathes. Bbicora BoAsgHOro crojiba B
CaHTUMETpPaX, CKBO3b KOTOPBIM TEKCT MOXHO MPOYUTATh, CUMUTAECTCS 3HAYEHUEM IMPO3PAYHOCTU
BOJIbl. OlleHKa Pe3yJbTaTOB: M3MEPEHHUE MOBTOPAIOT 3 pa3a M 3a OKOHYATENbHBIN pe3yJabTaT
MPUHUMAIOT CpeJIHEe 3HAYEHHUE, U3MEPEHHOe ¢ TouHOCThI0 A0 0,5 cM. Boja mo mpo3paunoctu
ObIBaeT Mmpo3pauHas, Majomnpo3pauHas, Hemnpo3payHas. Tak, MpPO3pauyHOCTb MUTHEBOM BOIbI
noJpkHa OBITH He MeHee 30 cMm.

HccrnenoBanre MYTHOCTH BOJibl. B30onTaTh Boay U HalIUTh €€ B MPOOUPKY, YTOOBI BHICOTA BOJIBI
Obuta paBHa 10 cM., paccMOTpeTh BOAY Ha CBETY, ONpPEICIUTh YpOBEHb MYTHOCTH. OleHka
Pe3yNIbTaTOB: MYTHOCTh BOJIbI MOKET OBITh cllabasi, 3aMeTHasl, CUIIbHASL.

HccnenoBanue ocazka Boabl. PaccMoTpeTs Hccnenyemyro Boay Ha cBeTy. OlleHKa pe3ysbTaToB:
0CaJI0K BOJIbI XapaKTEPU3yeTCs: KOTUYECTBEHHO — IO TOJIIIMHE CJIOS; [0 OTHOIICHUIO K 00BEMY
pOoOBI BOJIBI — HUYTOXKHBIN, HE3HAUUTEIHHBIN, 3aMETHBIN, OOJIBINOI; KAYECTBEHHO — IO COCTaBY:
aMOpP(HBIN, KPUCTATTUISCKUN, XJIOMbEBUIHBIN, MIIUCTHIN, TIECYAHBIN.

OrnpezenieHne 3anaxa BOJIbI.

100 mi ucciemyeMoit BOABI NPH KOMHATHOM TeMIlepaType HalWBaloT B Koji0y. HakpeiBaroT
OPUTEPTON TIPOOKOM, BCTPSIXMBAIOT BpaIllaTeIbHBIM JIBIKEHUEM, OTKPBIBAIOT MPOOKY B OBICTPO
OTIPENIETISIOT XapaKTep U MHTCHCHUBHOCTH 3amaxa. 3areM Kooy HarpeBaroT 10 60°C Ha BOJsSHON
0aHe U TakKe OLIEHMBAIOT 3amax. MHTeHCHBHOCTH 3amaxa Bojbl onpeaenstor npu 20 u 600C u
OLICHUBAIOT MO MATUOAJUILHON CUCTEME COTJIaCHO TpeOOBaHUSAM TaOIUIIbL. 3arax MUTHEBOU BOBI
HE JOJDKEH mpeBbimaTh 2 Oamna. OmeHka pe3ynbTaToB: 3amax OIpeaesseTcss B Oaax,
UCITONIB3YeTCs TabIuIIA.

NHTEHCHBHOCTH 3amaxa XapakTep NposiBJICHUs 3a11axa baJibl
OTcyTCTBYET 3amnax He ourynaercs 0
Ouens cmabas 3anax cierka oOHapyKHUBaeMbIi 1
Cnabas 3anax 3aMevaeTcsi, €CJi 00OpaTUTh Ha 2
9TO BHUMAaHUE
Ompese 3amerHas 3amax JIeTKO SaMeilaeTCﬂ, BBI3BIBACT 3
_p_g_neHHe HEO0JIOOPUTENBHBIN OT3HIB O BOJIC
B_K\—cLa OtueTnuBas 3amax oOpamaeT Ha ce0si BHUMaHHUE U 4
BOJIBL 3aCTaBJIsIeT BO3/AEPHKATHCS OT MUThSI
Bkyc OueHb cHIIbHAS 3amax HacTOJIbKO SHHBHBIﬁ, YTO JCIaeT 5
MOIKHO BOJY HEMPUTOTHOM JUIsI MUThS

OTIpeNeNATh TOJIBKO Yy TPo0 BOBI, KOTOPHIE UMEIOT CNIA0bIi 3amax MM BOBCE HE MMEIOT 3araxa.
Onpenenenne NaHHOTO TOKa3aTessl BOJbl OYEHb CHJIBHO 3aBHUCUT OT JIMYHOTO OIBITa
uccienosarens. OLEHKY BKyca BOJbI MPOBOJAT y IUTHEBOM BOJONPOBOJHOW BOABI MU
OTCYTCTBUM TOJO3PEHUI HA €€ 3arpsA3HEHHOCTh. Paznmyaior 4 BKyca: COJEHBIN, KHUCIBIN,
TOpPbKUH, crnaakuil. OCTaJbHBIE BKYCOBBIE OLIYIIEHUS CUMTAIOTCS NMPUBKyCaMH (COJIOHOBATHIM,
TOPbKOBATHIM, METANTMYECKUM, XJOpHBIM W T.1.) [lpu ompenmeneHun BKyca W TPUBKYyca
aHATM3UPYEeMYIO BOAY HaOHpaloT B poT (IOCJE OINpeNeNIeHus 3araxa) U 3aJep>KUBaloT Ha 3—-5
CEKyHJI, HE NIpPOIJaThiBasi, MbITAsCh MAKCUMAJIbHO 3a/€WCTBOBATH PELENTOPHI sI3blka U HEOA.
[locne onpenenenust Bkyca BoAy cIuieBbIBatoT. OLl€HKa pe3ysbTaToOB: MHTEHCUBHOCTh BKyca U

54



MPUBKYCa OIICHUBAIOT MO S-OaThHOW MiKaie. (s MUTheBOW BOJBI JIOMYCKAIOTCS 3HAYCHUS
MoKasaTeJiel BKyca M MpUBKyca He Oosee 2 6auioB.

OnpezesieHre B3BEIICHHBIX YacTHUIl. JTOT IOKa3aTeldb KauyecTBa BOJbI OINPEACISIIOT MyTeM
(GUIBTPOBaHUS OINPEACICHHOT0 00beMa BOJBI 4Yepe3 OYMaKHbIH (GUIBTP W TOCICTYIOIIETO
BBICYIIIMBAHUS OCajKa Ha QWIBTPE B CYIIMJIBHOM IIKady A0 MOCTOSHHOW Macchl. [[ist aHanm3a
o6epyr 500-1000 mu Bombl u umbTpyroT e€. OuiabTp mepen padoroi B3BemuBawT. [locne
¢GWIbTpOBaHUS OCaJOK € (PUIBTPOM BBICYHIMBAIOT 10 NOCTOsHHOW Maccel mpu 105°C u
oxJjaxaroT. O1eHKa pe3ylbTaToB: OXJIKIEHHBIA 0CaJOK C (PUILTPOM B3BEILIHBAIOT.
XUMUYECKUN aHAJIN3 ONPEACIICHUS KaYeCTBA BOJIBL.

Onpenenenne KECTKOCTH BOJDL.

Habpars B kon0y 2/3 BOmOMPOBOAHON BOJBI, JO0ABHTH MBUIBHOTO pacTBOpa M B300JTATh.
OreHKa pe3yJbTaToOB: €CIIM MeHa O0MIbHAS — BOJIa MATKAs, €CJIU ITeHa He pacTEéT “CBEepHYNIAch —
BOJIA XKECTKAS.

Onpesienenye BOAOPOIHOTO Mokaszaresns Bojbl (pH).

Oto06pats npoOy Boabl. OnycTuTh AaTuuk pH u yepe3 MuHyTYy 3anucaTh 3HaueHue pH.
Onpenenenue cosepkanus HoHOB kenesa (1I1).

OTto0path poOy BOIOTPOBOAHON BOJBL. B10 M1 BosbI 100aBUTH 2 KAl KOHIICHTPUPOBAHHOM
azoTHOM kuciaotel 1 1 mi 20% pactBopa poaaHuga aMMOHHUs. Bce mepemeniate U BU3yallbHO
OTIpEeACITUTh NPUOTM3UTENHHYIO KOHIICHTPAIIHIO JKeJie3a 1o TabIuIle.

Cnabo-kpacHOBaTO- 0,95 - 0,4 mr/n
JKEJITOBATHIN

JKEJITOBATO-KPACHBII 0,4 - 1,0 mr/n
KpaCHbIN 1 -3 wmr/n
SIPKO-KPaCHBII 3-10 mr/n

Omnpenenenue coaepkanus HOHOB sxenesa (1I).

K 5 mn Boger mo6aButh Ha koH4HMKe HOXa (0,1 T) ruapocynsdara kamms, 0,1 T cmecu (kpacHast
KpOBsiHasi COJb M caxapHas myapa 1:9) m xopomo B30oaTrate. B mnpucyrcTBUM HOHOB
JBYXBAJICHTHOT'O eJie3a MOSBIISIETCS CHHEe-3€JIeHOe OKpalliBaHHe.

CBeT10-CUHEe-3€eJICHBIN 1 -6 wmr/n

CHHEe-3€eJIEHBIN 6-10 mr/n

CHHHM 10 - 15 mr/n

TEMHO-CHHUI 15 - 30 mr/n Onpeenerue CONCPAARNA
XJIOPHJT - HOHOB

B cknsnky HamuTh10 M aHamu3upyeMoil BoAbl U JOOABUTH MUIMETKOW- KameJlbHUIeH 3 Karum
10% pactBopa xpomara kanus. ['epMETUYHO 3aKpbITh CKISHKY MPOOKONM U BCTPAXHYTH, YTOOBI
nepeMeniath cojepxumoe. IlocrenneHHo TUTpOBaTh COJNEPKUMOE CKISSHKM pacTBOPOM HUTpaTta
cepebpa mpu NepeMelnBaHUuU JI0 TOSBJICHHS Hewcuesaromeid Oypoit okpacku, MyTH. OrieHKa
pe3yabTaTOB: MPUOTUZUTENBHOE COJEpKAHUE OIPENENIeTCsl MO0 OCaAKY HWJIM TOMYTHEHHIO.
[TomyTHeHME OyneT TeM 3HaAUUTEIbHEE, YeM OOJIbIIIe KOHIIEHTPAIHsI XJIOPHUI-HOHOB B BOJIE.

Cnabast MyTh 1 - 10 mr/n
CUJIbHASI MYTh 10 - 50 mr/n
XJIONBS, OCAXKIAITCA Cpa3y 50 - 100 mr/n
0esbIii 00bEMUCTHIN 0CaTO0K 6omee100 mr/n

PCSYJ'IBTaTBI OKCIICPUMCHTOB 3aIlliCaThb B BUJIC Ta6J'II/IHBI H cacjiaTb BbIBOABI.

HaumenoBan | t°C | LIBerHoct | MyTtHoct | Ilpo3pau | Oca | 3amax | Bk | IIpumec
ue BO/AbI BOA | b b HOCTh AOK yc |
bl (cv)
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BononpoBoan

as BoJia

O0BeKT Kécrkocr | Bomopoaunl | Comep:xan Conep:xxanue Conep:xxanue

HCCJIET0BAHN | b BOJABI. 7§ He HOHOB HOHOB JKeJjle3a | XJIOpHj -

1 nokasareJb | ’Keje3a (In HOHOB
(pH). (1)

Bononposoan

ast BojJa

SNk W=

PR

Ipunooicenue 9
IlepeyeHb TeM y4eOHO-UCCIIEA0BATEIHCKONM M MPOEKTHOM AeSITeJIbHOCTH IKOJIbHUKOB
[IporpamMmoii TpeayCMOTPEHO BBINOJIHEHHE O0YYaeMbIMU HCCIIEAOBATENICKUX M MPOEKTHBIX
pabot. B kauecTBe mpumepa MprBEICHB HEKOTOPHIE TEMBI pa0oT.
W3ydenue mienoyHOCTH pa3iIMyHbIX COPTOB MbLJIa U MOIOIIUX CPEACTB.
WNHaukaTopHbIE CBOMCTBA Pa3IMUHBIX pACTEHU U IIBETOB (C onpeaeneHruemM pH pacTBopoB).
Omnpenenenue kayecTBa xjaeOomnekapHOH MyKH U xJjeoa.
Omnpenenenne kKauecTBa KUCIOMOJIOUHBIX TPOIYKTOB.
Omnpenenenue 3aBUCUMOCTH U3MEHEHMsI pH LeJIbHOro M MacTepu30BaHHOIO MOJIOKA OT CPOKOB
XPaHEHUS.
Nzydenne 3¢ (heKTHBHOCTH pa3IMUHBIX COJIEBBIX TPEJIOK.
KoHncTpyrnpoBanue «XMMHUYECKHX T'PEIOK», OCHOBAHHBIX Ha XUMHUECKUX PEaKLIUsX.
CuHTe3 «MallaxuTa» B Pa3INYHBIX YCIOBUSX.
W3ydeHne KOppo3uu kefe3a B Pa3INYHbIX YCIOBHUSIX.

. BausiHue cBeta M KMCIIOpo1a Ha CKOPOCTh PA3IOKEHHS PAacCTBOPA HOAMIA KA.
. Onpenenenune KauecTBa BOJIOIPOBOJHON BOIBI.

. KéctkocTb Boabl. CriocoOb! onpeeneH st KECTKOCTH BOJIBI.

. Bymaxknas xpomatorpadus. Xpomarorpahudeckoe pa3aeaeHne BEIIECTB.

. XpycTaiabHOe cTeKI0. MOXKHO JIM UCIIOTIB30BaTh JJISl XPAaHEHUS TTHLIH

AHKeTa U1 poauTe/iell B HaYaJjie y4eOHOro roaa.
N3yuyenne ynoBJIeTBOPEHHOCTH POAUTe el 1esITeIbHOCTBIO 00Pa30BaTeJILHOTO
yUpe:KIeHUs.
1. Yro, ma Bam B3rusaa, mnocnocodcTBoBasio BbIOOPY Bamm m Bammm pebenkom
o0beauHeHUs] «XMMUS BOKPYT Hac»?
A. PexomeHnpanuuu apy3ei ¥ 3HaKOMBIX;
b. Kenanue pebenka;
B. Pexnama 10MOIHUTENBHOTO 00pa30BaHuUS;
I'. KauecTBO ycnyr v rapaHTUPYEMBbIid pe3yJIbTaT;
A. npyroe
2. Pexiyiama U3 KaKMX HCTOYHHMKOB NpHBJeKkIa Bane BHuManue B 0oJiblueil crenenu?
A. Pexnama B mikoJie
b. UaTepner
B. CoBeTbl 3HaKOMBIX
I'. dpyroe
3. 3nakombl qu Bbl ¢ nmporpammoii, nmo koropoii Oyaer 3aHuMatrbesi Bam pedeHok B
00beAMHEeHNH «XUMHS BOKPYT Hac»?
A. Ha;
b. Her;
I'. B kakoii-TO creneHu
M. 3aTpyIHAI0Ch OTBETHUTb.
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4. Yro wm™oxer mnpuBieub Bac B mnegarore BbIOpaHHOro Bamum o00beguHeHUsI
JOMOJHUTEJIbHOT0 00pa3oBaHus?

A. Tlpodeccuonanusm

b. UaTemmreHTHOCTH

B. BrICOKMI pEUTHHT CpeU IPYTUX NEAAroros

I'. Yro-To eme

AHKeTa VI poAuTeieil B KOHLE y4e0HOro rojia.

Ilenn: y3HaTh, BBIIBUTH YPOBEHb 3aMHTEPECOBAHHOCTH U YJIOBJIETBOPEHHOCTH POIUTENEH
NEeSTENIbHOCThIO 00beIUHEHUS «XUMHUSI BOKPYT HAC»

1. YaoBiaerBopeHs! jin Bbl 1eATeIbHOCTHIO 00beIMHEHUs «XUMUSL BOKPYT HAc»?

1. Jla.

2. Her.

3. Otyactu.

4. 3aTpyIHAIOCH OTBETHUTD.

2. YiaomiaerBopeHbl JHM Bbl KayecTBOM  MNPeENAOCTABJISIEMBIX  JIONOJHHUTEJbHBIX
o0pa3oBaTebHBIX YCIyr Bamemy peGenky?

1. Ja.

2. Her.

3. Oryactu.

4. 3aTpyIHAIOCH OTBETHUTD.

3. UurepecHo qiu Bamemy peGeHKy mocemarb 3aHATHS 00beIMHeHNsI «XMMUS BOKPYT HAC»
1. Jla.

2. Her.

3. Otyactu.

4. 3aTpyaHAIOCHh OTBETHUTb.

4. Ilocemasi o0bequHeHUe «XMMHS BOKPYr Hac», Bbl cumTaere, 4To: yKaKuTe HY:KHbIE
BAPHAHTHI

A. 3HaHMS U yMEHUS, KOTOpBIE 3/leCh MoiydaeT Bam peOeHOK, MMEIOT 3Ha4YeHHe IS €ro
Oynymieit mpodeccun;

b. 3ansaTHs AONOTHUTENBHBIM OOpa30BaHMEM IIO-HACTOSIIEMY ToTOBAT Bammero pebenka K
CaMOCTOSITEIbHON KU3HMU,

B. Bamr peGeHOK momydaeT BO3MOXKHOCTh TIOIHSATH CBOM aBTOPUTET CPEIH IPY3eif;

I'. B 00beauHeHnn Bceria XopoIInue OTHOIIEHUSI MEXTY B3POCIIBIMU U pedsiTaMu;

J1. Bamr peOeHOK MOCTOSTHHO y3HAaeT MHOTO HOBOT'O;

E. 3ansaTtus B xomextuBe natT Bamemy peGeHKY BOZMOKHOCTB JIYUIE MOHATh CaMOro ceos;

XK. B nocemaemom Bamum peGeHKOM KOJIJIEKTHBE CO3/IaHbl BCE YCIOBUS JUIS Pa3BUTHUS ero(ee)
CIIOCOOHOCTEM;

3. K menmarory Bamero peGeHka MOXHO OOpaTUTBCS 32 COBETOM M IOMOIIBIO B TPYIHOM
JKU3HEHHOW CUTYyaIluu;

W. Bam peGeHOK MPOBOAMT BPeMs C MOJIb30H;

K. Ipyroe
5. BbiOepuTe M3 cHmHCKa TO, 4TO, MO Bamemy MHeHHMIO, CTAJI0 pe3yJbTATOM 3aHATHH
Bamero pedGenka B 00befuHeHUN «XUMHUA BOKPYT HAc»?

A. PeOeHok mpuoOpen akTyalbHbIE 3HAHMS, YMEHUS, MMPAKTUYCCKHEC HABBIKM — TOMY, Y€MY HE
y4ar B LIKOJIE, HO OYEHb BAXKHO IS KU3HU

b. Pebenky yaanock NposiIBUTH U Pa3BUTh CBOW TaJlaHT, CIIOCOOHOCTH.

B. Pebenok copueHTHpOBaICcsS B MUpe Tpodeccrii, OCBOWI 3HAYMMbIC 711 TPOPECCHOHATBHON
JIeATETbHOCTH HaBbIKU.

I'. PebeHOK cMOr yaydluTh CBOM 3HAHHS MO IIKOJBHON MpOrpaMme, CTajl JIy4Illle YYUThCS B
LIKOJIE.
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6. YaoBierBopensl i Bbl peixknMoM padoThl 00beuHeHHs «XUMHUSI BOKPYT HAC» (IHH,
BpeMsi, NPOAO/LKUTEIbHOCTD 3aHATHIA)?

A. Jla;

b. Her;

B. 3aTpynHsaioch OTBETHUTS.

7. Kakyo popmy B3aumogeiictBusi Bol ncnosb3yere npu o01eHUN € exarorom?

A. KoncynpTanuu 1o tenedoHy, B COIMATBHBIX CETAX U MPHU BCTPEUE.

b. Ponutensckoe cobpanue.

B. CoBmecTHas 1esTeNbHOCTh C peOCHKOM U TeIarorom (y4actue B MEPOIIPHSTHUSAX ).

8. Uto Bbl o:xunaere ot 3ausaTuil Bamero pedeHka B 00beiuHeHUN «XUMHS BOKPYT Hac»?
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