ClNXopy CaHnkT-MeTepbyprckuii
L S a rocyfapCcTBEHHbI# XUMMUKO-

c 1919 ropga Ha cnyxGe i
hapMaLeBrTUHECKUIA YHUBEPCUTET

HayKe W 300pOBbLI0 HalWUK

CaHkr-letepbyprckmin xmmmko-dapmavestnyeckmin yHueepcutet (PreOY BO CMNXPY MuHsppasa
P®) — 310 cOBPEMEHHbIV Hay4YHO-06pa3oBaTesibHbIN LLEHTP MOArOTOBKU KagpoB A/t peanusaumm Bcex
STanoOB )>KM3HEHHOrO LUMK/a JIeKAapCTBEHHbIX MpenapaToB, /uAep MO MNOArOTOBKE KagpoB Ans
(hapmaLeBTUYECKO M CMeXHbIX oTpacnein (MmeaTex, dyaTtex, 3gopoBbecbeperatoline TEXHOSIOTUMK).
Ba)KHbIMKM acnekTaMun fesaTeNbHOCTU YHUBEPCUTET CYMTAET NPOPOPUEHTALMOHHYO PaboTy CO LIKOaMu-
naptHepamu, ¢GopMMpoBaHMe 06pa3oBaTENIbHOrO MPOCTPAHCTBA  «LWKOJa-BY3», OOGbEeAUHSIIOLWErO
«MepBYIO» U «BTOPYIO» MOJSIOBMHY [AHS, MNepefady LWKOJMbHbIM COO6LWEecTBaM HOBbIX CMOCO60B
neparormyeckon AenTeNlbHOCTU; HanakupaHue ob6pasoBaTefibHOr0 B3aMMOLENCTBUSI By3a, LUKOMbl U
OGU3HEC-CTPYKTYP. BbIMyCKHWKN yHMBEPCUMTETa paboTatoT Ha KPYMHENLMX XMMUKO-hapMaLeBTUYECKNX
npeanpusTuax otpacnn, B R&D-CTpyKTypax BeAyLUMX OTEYECTBEHHbIX KOMMaHWIA MO MPOM3BOACTBY
JIeKapCTBEHHbIX NpenapaTtoB, LieHTpax KOHTPOJIsi KaYeCcTBa JIEKapCTBEHHbIX CPEACTB, alnTeYHbIX CETAX U
Hay4YHO-NPON3BOACTBEHHbIX LleHTpax.

PEKOMEHAOALIUN MO OPTAHU3ALIN COBbITUA

«XnMmunyeckasa 6uonorusa» — 310 d¢ecTnBanb MccnenoBaTeNbCkMx BOMPOCOB
LWUKOMbHMKOB, afpecoBaHHbiXx caMmM cebe W CBOMM CBEPCTHMKAM [A/a AanbHenLlen
nccnenoBaTenbCko paboTbl M yUYeHbIM XMMWUKaAM U TexHosnoraMm CaHkrt-Ietepbyprckoro
XUMUKO-bapMaLEeBTMUECKOIO YHUBEPCUTETA Kak akcneptaM dapMbl. ITO KPOCC-BO3pacTHOEe
COGbITI/Ie, HanpaeneHHoe Ha BoBne4yeHue LWKOJ/IbHUKOB B obnacTb MexgncumnianHapHoro
HanpaBneHus «papmMakonorua», «papMakorHo3mna».

CDapMaKorHosvm — HaykKa, u3dy4yawuiaAa BeuwlectBa pacTtuTe/ZibHOro un >XMBOTHOIO
npouncxoxageHumA, obnaparouine nekKapctBeHHbIMAN CBOMNCTBaMW.

decTuBanbHaA nporpaMMa paccuuTaHa Ha nepuog oT oAHoro Ao 5 aHel. Bo Bpemsa
decTnBana LWKOMbHUKN MO3HAKOMATCA C 6GMOMOrMUYECKMMN 0COBEHHOCTAMU N XUMUUYECKUMN
CBOWCTBaAMU HEKOTOPbIX IEKAPCTBEHHbIX PACTEHUIA, CHOPMYNNPYHOT CBOW BOMPOCHI K YYEHbIM
XMMUKO-papMaLeBTUYECKO OTpac/n, a HeKOTopble BOMPOCHI, BO3MOXHO, CTaHyT ANns pebar
OCHOBOW ANs COBCTBEHHbIX MCClef0BaTENbCKMX 3a4au.

Cob6bITe pPEKOMEHAOBAHO A4 WCMO/b30BaHUA B KayeCTBE MacCOBOro BO BpeEMSA
npoeeaeHnsa Hegenu BbICOKMX TEXHOMOTNI U TexHoNpeanpuHuMaTenbctea 2024, a TakxKe MOXXeT
6biTb OAHUM M3 decTMBaNbHbIX MEPOMPUATUIA MO 3anycky rOAOBOro LMKMA LUKOMbHbIX


https://spcpu.ru/

nccrneaoBaHUn u NMPOEKTOB B obnactun q)apMaLl,eBTVIKVI ana I'IO,EI,pOCTKOBOVI LLIKOJ1bl U CTapLuunx
KnaccoB B Ha4arne yl-IGGHOFO roga.

Ona npoBeneHua pectuBanbHoro cobbITA Heo6xoaMMo:

MomewieHna. Heckonbko nomelleHnn, oaHo 6onbLUOe noMelleHue, cnocobHoe
BMECTUTb BCEX YHACTHUKOB B popMaTe BbICTABOYHOIO NMPOCTPAHCTBA (BO3MOXHOE KO/TMYECTBO
WKONbHMKOB — Ao 50 4enoBek), OCHAaLLEHHOE 3KPaHOM (MPOEKTOPOM) C BO3MOXXHOCTbHO
OEMOHCTpaUuM npe3eHTaumMm U BUOEOKOHTEHTa, nogobpaHHOro no TeMaTuke cobbiTUA
opraHusaTopaMu, a Takxke HECKONbKO NOMELLEHMI 1A paboTbl B Knaccax - rpynnoBon paboTol
LLIKONTbHMKOB.

TexHuka. Ona paboTbl Ha 3aHATUAX B NoArpynnax HeobxoaMM aKpaH ¢ BO3MOXXHOCTbIO
[eMOHCTpaLMn Npe3eHTaLun.

KoMaHpa. B komaHae ona npoBeAeHUa Meponpusatua — yunutena 61Monormm m xmmMum,
TEXHUYECKUIN CMeLunanncT, opraHmaaTopbl, ¢otorpad. Takke B NoArotoBke COObITUA U €ro
NpoBeAEeHNM Yy4aCTBYHOT CTaplLUeKNacCHUKK (eC/in B BalLEM ropofe ecTb By3 WM Konnemx
XUMUKO-PapMaLeBTUYECKOTO HamnpaBleHuAa pekoMeHyeM BaM Mpurnacutb B KadecTBe
9KCMNEepTOB MO/OAbIX YUYEHbIX U CTYAEeHTOB CTapLUMX KypcoB By3a). B noarotoeky decTtuBana
MOTyT 6bITb BOB/MIEYEHbDI LLKO/IbHUKWN CTapLUMX KNaccoB, paboTatoLme Hag uccnenoBaTeslbCKMMmn
3a4a4aMun UnNu cobCcTBEHHbIMU NPOEKTaMm B 06nacT ¢apMakorHo3mm nnu papmMareBTUKM.

CrapweknaccHukm 6epyT Ha ceba posib TbOTOPOB MK «CTapLLUMX HAayYHbIX COTPYAHUKOB
nabopaTtopuun dapMakorHo3nMM UAN XUMUYECKOW OMonorum», OpPraHuU3yroT BbICTABOYHbIE
cTeHAbl, noabupatoT MHGOPMaLMOHHbIE MaTepuanbl, CTEHAO0BbIE A0KIaAbl U 9KCNoHaThl A/A
LKOMbHMKOB MMadLlux Bo3pacToB. [OTOBAT M MPOBOAAT OMbITbl U3 NepeyHa Npensio>KeHHbIX
Kencos (06Hapy>eHMe KUCTOTHbIX CBOMCTB UM PacTEHUA NHOMKATOPBI).

Ha cteHgax pomkHa 6bITb npeacrtaBneHa nHpopMauma O pacteHumAx, obnaparoLmx
0cob6eHHbIMM Npu3HakaMm, HeobblUHbIMW CBOWCTBaMM, NEKAapPCTBEHHbIMUM CBOMCTBAMWU UNU
HeobOblYHOM creumdukon - 3aWUTHLIMU  GYHKUMAMM, CBA3AHHBIMU C  Pa3/INYHbIMU
6MonorMyeckn akTMBHbIMW BeLLLECTBaMM, O0COObIMM MPUCNOCOBMEHMAMK ONA 3aWnUTbl UK
pacnpocTpaHeHna. Hanpumep, Kpanmea UMEET XXIy4ynme BOIOCKM Ha MOBEPXHOCTU cTebna u
nuctbeB; 6GarynbHWK o6bnagaer CUNbHbBIM apoMatoM QYHIMUMOHOIO U UHCEKTULMOHOro
[EeNCTBMA — MNPOTMB MUKPOCKOMUYECKUX M/IECHEBbLIX FPUOOB M KPOBOCOCYLLMX HAaCEKOMbIX;
AceHel, (KynuHa HeonanuMmasa) coaep>kmT adupHble Macna, cnocobHble caMonpoOU3BObHO
BOCnNNnaMeHATbCA NMpPWM BbICOKUX AHEBHbLIX TEMMNEpaATtypax, HO pacTeHne He rmoHer npm 3TOM.
Ocobbin MHTEpEC NPeACcTaBNAOT pacTeHUA, Y KOTOPbIX MOXXHO 6b110 6bl 06HapYy>XUTb

Ha cteHgax MoryT 6biTb pasMeLLEeHbl HE TOIbKO KapTO4YKWU, KHUTW, MHPOPMAaLMOHHbIE
KapTbl, HO U Pa3/INYHbIE PaCTUTE/IbHblE MaTepuarbl — CKNAHKM C NepLEM (PasnmnyHbIX COPTOB —
nepeL, ropoLliek 4YepHbin, 6enbir, KpacHbIN; KPacHbI CTPYYKOBbLIA MepeLl, YeCHOK U T.A4.),



CK/IAHKM C KOCTOUKaMM PacTUTENbHbIX KyNbTyp — A6/10HU, BULLIHK, aGpuKoca, CBA3KN CYLLIEHbIX
TpaB, pacTUTeNbHbIE IEKAPCTBEHHbIE CPEACTBA B aNTEYHOM yNaKoBKe.

PagoM co eguHWYHBIM CTEHAOM pPEKOMEHAyeM BaM pa3MecTuTb MNpPOOKOBYHO
noBepxHOCTb (MPOo6KOBYH A0CKY) MMB0 NCNob30BaTb 06bIYHYIO NOKPbLITYHO KPackow CTEHY, Ha
KoTOpyto pebaTa cMOryT pa3MeLlaTb Ha CaMOKJ/IEALLUNXCS CTUKepax coBCTBEHHbIE BOMPOCHI MO
TeMaTuke cTeHaa. Bonpockl MoryT 6b6ITb caMOro pasHoro xapakrepa - oT BONpPOCOB, OTBETbI Ha
KOTOPble MOXHO NEerko HanTu B 3HUMUKIOMNEAMAX OO0 CMOXHbIX U MHTEPECHbIX BOMPOCOB
nccnenoBaTe/ibCKOro xapakrepa, Npo KOTopble MHTEPECHO AyMaTb M paccy>AaTb, BbiICKa3biBaTb
rMnoTesbl M NpeanonoXeHnsa. IMeHHO 3T BONpOChl Mbl Npeaaraem BaM cobpaTb U HanpaBuUTb
yyeHbIM XuM®Papmbl.

Takme wuccnegoBaTenbCkMe BOMPOChI MNpeacTaBnaAtoT 0cobyko  LEeHHOCTb  AnsA
opraHusauum nocnegyrowlern pabotbl ¢ AetbMU. O6CY>XAEHME CO LLIKONbHUKAMM HEOUEBUAHbIX
daKToB 0 pacTeHuAX, UX YOAUBUTENbHbIX U HEOObIYHbIX CBOWCTB CTAHOBUTCA OCHOBOW [A/1A
6yayuien NoMcKoBon N nccnegoBaTenbckor paboTbl LLKOMbHUKOB.

NTorn dectmBanbHoro cobbitna nogsogAaTcs B koHUe Hepgenu. XXtopu Bbibupaet ot 3 o
10 caMbIx MHTEPECHbIX NUCCNeaoBaTesibCKMX BOMPOCOB O XMMUYECKUX CBOMCTBAX PaCTEHUMN.
Bonpochbl WwkonbHMKOB YueHbiM XuM®apMbl NpucbinanTe No agpecy: pic-center@spcpu.ru ¢
nomeTtkom «Mown Bonpoc y4eHoMy XumdapMbi».

Yunutena npu nogrotoBke K dectmBanto «XmMmpmdeckaa 6uonormsa»  Kpome
npeacTaBfeHHbIX HUXKE ONMMUCaHUM KEMCOB MOTYT onmnpaTtbCa U MCMNOMb30BaTh B paboTe ypoku
rnoga, K/tou:

«Kak neyaT nekapcCTBeHHble pacTeHUA?» - n3 maccuea http://htweek.ru/lessons/2022/

Ans paboTbl Co LWWKOMbHMKaMK 3-4 KnaccoB

«3enenHanA naBka» - http://htweek.ru/lessons/2024/ pna paboTbl CO LUKOAbHUKaMK 9-11

Knaccos

«ApoMaTHble npukatoveHusa» - http://htweek.ru/lessons/2024/ ana pabotbl co
LKonbHMKaMm 9-11 knaccos

YUT06bI ycnewHo opraHn3oBaTtb pa60Ty Cc MnagwunmmMm LWKOo/bHMKaMn ©n MnagunMmm
noapoCcTKaMun «BOKpPYr XmMmnueckom 6monormm» NO3HaKOMbTECH CO cTaTben «Kak npeBpatuTtb

fetckoe 1H60nbITCTBO B /110603HATE/IbHOCTL U HAYYHOE MbILLUAEHNE» (3NEKTPOHHbIN >KypHan

«BecTtn obpasoBaHua», despanb, 2023).

doT10 M cnpaBka o npoBepeHuU. Bo Bpemsa npoeseneHmna PectmeanbHoOro cobbiTnA
coenante 3-4 ¢otorpadun. lNNogenntecb MHPOpMaumMen O MNpoBeneHHOM decTmBane B
coumanbHbIX ceTax, coobwmnte o6 9TOM pic-center@spcpu.ru ¢ nometkon «PecTtmBanb

XuMumueckas 6uonorus».
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Mo mntoraMm npoeegeHna dectmBanbHOro cobbITA HeobxoanmMo B 06LLEN cripaBke O
npoeeaeHun cobbitnin HBTUT — 2024 3anonHUTL none o npoeeaeHnn GectmeanbHOro cobbiTuA.
®doT1o0 1 cnpaeky o decTrBanbHOM COObLITUM NpuUCbiNanTe Ha agpec LleHTpa MPOEKTHbIX U
nccnegosatenbckux KomneteHumn Orboy BO CIrX®Y Mwunsgpasa Poccuu: ic-
center@spcpu.ru .

’ £

NHdopMaumoHHbIe MaTepuansl ana 06Ccy>kaeHUs Co LWKOIbHUKaMU
MexaHn3Mbl 3aLLUTbI paCTeHMﬁ

PacTeHuna BcTpeyuatoTca NpakTUYeCcKn BO BCEX 9KO/TOTMYECKUX HMLLAX Ha 3eMre. bes
HUX 3eMnsa, Kakol Mbl ee 3HaeM, He Morna 6bl cyllecTBoBaTb. TeM He MeHee, OrPOMHoOe
KOMMYECTBO APYrMX BMOOB, BK/OUAA >XMBOTHbIE MUCMOMb3YHOT PacTEHUI Kak OCHOBHOWM
MCTOYHMK CBOer nuin. HekoTopblie TakMe >XMBOTHbIE XOPOLLUO 3HaKOMbl, HanpuMmep,
KPYMHble NacyLimeca MaekonuTaroLline, Bkaoyas oneHen Mnmn KpynHbli poratbii ckoT. Ho
6ONbLUNHCTBO W3 HUX — 3TO COTHW ThICAY BUAOB HACEKOMbIX W POACTBEHHbIX WM
UNEeHUCTOHOIMX. YTOo6bI 3alLMTUTLCA OT HanageHWs, PacTeHUs UCMO/Mb3YHT MHOXECTBO
cTpaTeruni, o 4acTu U3 KOTOPbIX Mbl PaCCKa)eM HUXe.
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XXMBOTHbIE MCMNOMb3YOT MHOXECTBO pPa3/IMUHbIX MEXaHWU3MOB [ANA usberaHua
XnwHUKoB. [MoBegeHYyeckne peakumu, Takme Kak 6er, o4yeHb BaxkHbl. PacTeHuAa, B
NPOTUBOMOMOXHOCTU 3TOMY, «CUAAUYME», UTO O3HAYAET, YTO OHM HE CMOCOOBHbI K aKTUBHOMY
nBuXKeHNto. M13-3a cBOUX KOpPHEM, KOTOpbIe NMPUKPENNAKT UX K MOYBE PacTEHUS HE MOryT
y6exkaTb OT XULLHWKOB. [M03TOMyY, 3BOMOUMOHHO OHM paspabotany Apyrne 3alluTHble
MexaHU3Mbl, Hanpumep, GU3NUYECKYD U XMMUYECKYH 3aLLuTy, YTo6bl 3alnTUTL cebsa ot
TPaBOAAHbIX )XMBOTHbIX.

dusnyeckas 3alLUmnTa - ABASETCA NePBON NMHNEN 3aLLUTbI A8 MHOTUX pacTeHUn. OTa
3almTa MellaeT TpaBoAgHbIM rnoegatb pacTteHua. [MpumepamMm duU3ndeckon 3aLuThbl
ABNAIOTCA WKMMbl HA po3ax U LWKMbl Ha AepeBbAX, TakKMX Kak 60ApbILLHUK. OTa dusndeckas
3almMTa NpUYMnHAET Bpea TPaBOAOHbIM >XMBOTHbIM M MeLUaeT UM ecTb cTebnm U NUCTbA
pacTeHUMn.

HekoTopble TpaBAHWUCTbIE pacTeHUs, TakMe KakK KykKypy3a, pUC W TLIEeHMLUa,
nornowarT KPEeMHUM M3 MouBbl. TBepable 4YacTuubl KPeMHUA [enatT NUCTbA TpaBs
abpas3nBHbIMKU. OTa 3aLwlmTa paboTtaeT, cTupan 3ybbl KPYMHbIX NacyLLMXCA MNEKOMUTAOLLIUX
M YEeNCTU KY3HEYUMKOB.

JIMCcTbA HEKOTOPbIX PacTeHWI KaxkyTCs MYLUUCTbIMU Ha OLUyNb M3-3a HeBOMbLUNX
CTPYKTYP, Ha3blBAEMbIX TPUXOMaMU. DTU KPOLLUEYHbIe BbICTYMbl HA NMOBEPXHOCTU NIUCTbEB
MOryT 6bITb OYEHb NMAOTHLIMU. DTOT «/1E€C» TPUXOM 3aTPYAHSET AOCTYMN HACEKOMbIX U KNeLlemn
K KNneTkaM nnucTa pacTeHus.

XnMunuyeckana 3sawmrta - CNocoBHOCTb pPacTeEHUM MCNONb30BaTb pPa3HOOBpa3HbIN
apceHan XMMMYecknx BELLLECTB ANA OTNYrMBaHMA TPaBOAAHbIX XXMBOTHbIX. MHOIMe 13 aTnx
COeAMHEHNN TOKCUYUHbI, HAHOCAT ywepb nnm gaxke ybmBaroT TpaBOsSOHbIX >XMBOTHbIX. B
OpYrux cnydvasx BAMAHME 3TOW 3aluuTbl SBNAETCA KOCBEHHbIM. Hanpumep, HekoTopble
pacTeHMa NPoOM3BOAAT HeKTap, MpPUBMEKaLWMA MypaBbeB. MypaBbM nuTaroTCA
nuTaTeNnlbHbIM HEKTapoOM, KOTOpPbIA MPOW3BOAWT pacTeHuMe. B cBowo ouepeab MypaBbu
3alnLLaoT pacTeHKe OT TPaBOAAHbIX HACEKOMbIX, MOeAatoLLMX ero NNCTbA.

Kenc 1. PoacTtBeHHble BUAbI

B paHHOM 3apave npepnaraetcsa pacCMOTPETb TPU BHELLHE CXOXXMX PacTeHUN U
pa3obpaTbCA B TOM, KTO U3 HUX AIBNAETCH NIMLLHMM B A@aHHOM pAay U NoyeMy.

Ha cnange npuBegeHbl TpU KapTUHKM pacTeHui, cneBa Ha npaBo — Kpanuea
nsynomHasa (Urtica dioica), kpanuBa >ry4daa (Urtica urens) n acHotka 6enasa (Lamium
album).

Y 3TUX Tpex pacTeHun ecTb pAg 06LMX NPU3HAKOB:



1) BHewHee cxoacTtBo. Bce Tpwu pacteHuAa ABNAKOTCA NpeacTtaBUTENAMU OOHOrO
cemencTea - rybouBeTHble (Lamiaceae). bnarogapsa nx poacTBy Y AaHHbIX pacTeHUN eCTb
pAn o6 mMx MOpPOOrMyeckux NPU3HaKkoB: cTebn nosnble, YeTblpexrpaHHble, NTNCTbA KPecT-
HaKpecT CynpOTMBHblE, PaBHOCTOPOHHME, ANMHHOYEpPELLKOBble, MNPOCTble, LENbHbIE,
TEMHO-3enéHoro uBeta, ¢opma /NCTOBOM NMAaCTUHKM NpoJonrosatas  ANLEBUOHO-
cepaueBmaHaa WAM  AWLEBUAOHO-NaHUeTHasA, NPUINCTHUKKM cTebnesble, cBO6OAHbIE,
NpoAosiroBaTble UM Y3KO TpeyronbHble. Bce wacTm pacteHMA NOKPbITbl MHOFOUNC/IEHHBIMMA
BO/TOCKaMMU.

2) Cpena obutaHuna. PyaepanbHble pacTeHus. PacTyT Ha COpHbIX MecTax y XXUnuL, u
3abopoB., 613 CKOTHbIX ABOPOB, BAO/b A0OPOr, Ha KnaaduLlax, NycTbipax N 3abpoLUeHHbIX
3eMnAx, Ha He3apoCLLUMX NeCHbIX BbIpybKax, No CbipblM NyraM 1 necam, 6eperam BoA0EMOB,
KaHaBaM W oBparaM. bnarogaps cBoen cnocobHOCTM BeretaTMBHO pa3MHOXaTbCA C
NMOMOLLLbH ANMMHHbIX KOPHEBULL, YacTo 06pa3ytoT 06LLMPHbIE, MOYTU YMCTbIe 3aPOC/IN.

OCHOBHbIM OT/IMYMEM ITUX paCTeHVIVI 3aKno4vaeTcsa B TOM, UTO AACHOTKa 6enaa He
MMEET XKXIry4mx BO/IOCKOB, B TO BPpEMA KaK Kpanunea AByaoOMHaA N Kparnunea >kXryyaa nx MMeroT.

)XXryume BoONocku (aMepreHubl) mmeror ocoboe cTpoeHme. B Hux Haxogutca
>KMAKOCTb, KOTOpaA COAEPXXMT B CBOEM COCTaBe pasgpakatolime/Xryuve BellecTBa.
BewecTtBa, KoTOpble coaep>aTcA B KpanvBe MOXHO pas3faennuTb Ha ABe rpynnbl —
opraHuyeckue KucnioTbl (MypaBbMHaA, ULaBeneBas) W HeWpoMeauaTopbl (FMCTaMUH,
aueTUIXoNmMH M cepoToHuH). OpraHuyeckme KWUCAOTbl MO CBOEW MpuUpoAe ABNAKOTCA
XMMUYECKNMU pa3apa kntenamMmm 1 nNpu KOHTAKTe C KOXXM BbI3bIBAHOT XMMUYECKUM OXKOTU.
Henpomegunatopbl, ¢ Apyrovi CTOPOHbI, ABNAKOTCA y3Kocneunanm3npoBaHHble MOJEKYNbI,
KOTOpble CENEKTUBHO BO3AEMCTBYIOT Ha HaLLUM HEMPOHbI M CNOCOOHbI B N36bITKE B3bIBaTb
6oneBble oOLllyLleHMA. 30eCb KpallHe WHTEPEecHO OTMETUTb, UTO KpanmBa B TeyeHWUu
3BO/IOUNN Hayumnacb CUHTE3NPOBATb XXMBOTHbIE HEMPOMEAMATOPbl U UCMONb30BaTb UX B
KauecTBe 3alUTHOro MexaHn3Mma.

Mpw CONPUKOCHOBEHUM KOXKI C XKI'YYMMU BOSTOCKAMK OTN1aMbIBAETCA BEPXHAA YacTb
BO/IOCKOB, MOC/IE Yero OHW Ha noJobuu UMbl MPOTLIKAKOT KOXY M BBOAAT B Hee
pasgpaxarolime BellecTBa. B peaynbrate, Ha MecTe KOHTaKTa C KOXel BO3HUKaeT
BocnanutenbHaa/6onesasa peakuus.

B 06bIYHbIX yCnoBmnAax rmMctaMmH HaxogmTCA B OpraHm3Me rnpemmyLlectBeHHO B
cBA3aHHOM, HEGQKTMBHOM COCTOAHUNN. ﬂpm pPa3nn4yHbIX Natonormvyecknx npoueccax, a Takxxe
npum NoCcTynneHnm B OpraHmM3M HEKOTOPbIX XMMNYECKNX BeLLLeCTB, KOJTMYECTBO cBob6ogHOro
r’MctaMmHa yBsenn4mBaeTCA. Ceob6ogHbIn rmcTaMnUH obnagaeT BbICOKOM (bVISVIOI'IOFMHGCKOVI
aKTMBHOCTbHO: OH BbI3blBae€T cCna3M [MmMagkmx MblLlL, (BKI'II-OL-IaH MbILLLbI 6pOHXOB),



pacluMpeHne KanunnapoB M MNOHUXKEHME apTepuanbHOro AaBneHWA; 3acTol KPOBM B
Kanunnspax M yBenMyeHne MNPOHMLAEMOCTU UX CTEHOK; BbI3blBAET OTEK OKPY>KarLLNX
TKaHEW U CryLLleHNE KPOBU.

MpoTuBO3yAHble npenapaTbl, OObIMHO B BUAE KPEMOB, COAEPXKALLMUX
aHTUIMCTaMUHHbIE npenapatbl WAW TUAPOKOPTU3OH, MOryT 06/1erynTb KpanuBHbIN
nepmatut. Ecnn yenosek Tporan MecTo oxora, BaXKHO He KacaTbCs rna3 W nuua, noka He
NMOMOIOT PYKM — Ha pyKax MOXXEeT 0CTaBaTbCA XXUAKOCTb U3 XXIyUMX BO/TOCKOB KparnmBsbl.

Hanuuune y Kpanuebl >Xryudmx BOJSIOCKOB MO3BOMAAET Pa3BUTbCA pas3HbiM BUOaM
9KOMOMMYecKnx B3aMMOOTHOLUEHUN Mexay Kpanueon wn 6onee uyem 40 Bugamu
6ecno3BOHOYHbIX. Becrno3BOHOYHbIE, TakMe Kak ryceHuubl, 60OXbW KOPOBKM W TNA,
3alWnLLEeHbl XXanAawmMMm BONOCKaMUM NINCTbEB OT MaCyLUMXCA XMBOTHbIX, TAKMUX KakK OBLibl U
KPYMHbIA poraTbl cKOT. HacekoMble MerOT TBEPAbIX BHELLHWIW 3K30CKeNeT (B OTAnYme ot
NOOEN € XKECTKMM 3HO0CKENETOM), B KOTOPbIN HE MOTYT MPOHUKHYTb UroNbYaTble BOTOCKMU
Kpanuebl, NO3TOMY OHM He >anAtcA. He roBopAa yXe O TOM, YTO KpanuvBe HE HY>XHO
3aWwmLLaTbCA OT XXYKOB-60>XKbNX KOPOBOK, MOTOMY YTO OHU OXOTATCA Ha APYrMX HACEKOMBbIX U
He efAT pacTeHumAa. DTN HacekoMble, B CBOO o4vepeab, NpuBaekaeT 3eMHOBOAHbBIX, eXeN U
NECHbIX NTUL.

Co wKonbHMKaMu pekoMeHayeTca o6cyauTb cneayroLime BONpochbl:
1) Kakne pacteHma naobpa>keHbl Ha pUCyHKax?
2) [ae MO>XKHO HaWTW AaHHble pacTeHnA?

3) Kakune 13 aTnx pacteHnin cnocobHbl MPU KOHTakTe C KOXKEWN BbI3blBaTb pasapakeHune, a
Kakoe HeT?

4) Mo4yeMy faHHble pacTeHUA BbI3bIBAOT OLLYLLIEHWNE XOKEHUA?

5) Kakon xuMn4yeckmit coctas XKry4ymx BOTIOCKOB M KakMM 06pa3oM OHM B3aUMOAENCTBYHOT C
KOXXen?

6) C NOMOLLbIO KaKMX CPeAcTB MOXXHO 60POTbCA C XOKEHMEM NOC/Ie KOHTaKTa C KpanmBomn?

7) Mo4yeMy HeKOTOpbIe pacTUTENbHOALHbIE HACEKOMbIE BCE PAaBHO CNOCOOHbI €CTb Kpanuey?

Kenc 2. Apbl n npoagbl

B pmaHHOM 3apgadve npepnaraetca pazobparbCA C Pa3HOBUAHOCTbIO XUMUYECKOW
3alUUTbl paCTEHUIM M MO3HAKOMUTCA C NOHATMEM “nieTanibHON 003bl”.



CuHUNbHaA KncnoTta npeactaBnseT cobon KpaHe s40BUTYHO (NeTanbHas nosa 1-3
MUINUIPaMM Ha KuiorpaMMm maccbl Tena ana 60/blUMHCTBA MO3BOHOYHbLIX >XMBOTHbIX)
6ecuBETHYIO >XMOKOCTb, KOTOpas BCTpe4vaeTcA B NpuMpoae B COCTaBe LiMaHOreHHbIX
rMMKO3NA0B B KayecTBe 3alUMTbl OT MoefaHWs B CEMEHaxX HEKOTOPbIX pacTeHun. YacTo
BCTpeYaeTca onncaHne 4YTo CUHUIbHAaA KMCNoTa MMEET 3anax «ropbKoro MMHAansa».

AMurganunH npeactaBnsaet cobon LMaHOreHHbIN IMNMKo3ua, KOTOPbI MPU KOHTaKTe Co
CMIOHOM uUnn ¢ dpepmMeHTOM beTa-rnoko3maasa obpasyeT ymaHucTtein Bogopon (HCN).
OpHako He cneayeT cunbHO 60ATbCA, TOPbKMIA BKYC MN1040B, KOTOPbIE €ro coaep>kaTt 06bIYHO
npenoTBpaLLaeT onacHyr Ana >Kn3Hm o3y (10-20 Kyco4KoB ropbKOro MMHAANA MoryT 6biTb
cMepTesibHbIMWU, €C/TN UX CBbECTb B CbIPOM BUAE).

Mnoabl pacteHun poaa cnuea (Prunus) ceMencTBa po3ouBeTHble (Rosaceae), Takue
Kak A6nokun, abpmKocChbl, BULLIHA, MEPCUKM U CINBbLI, TOMUMO aMUrgannHa MoryT cogep>xaTb
Apyrne umaHoreHHble rMMKO3nabl, Hanpumep, npyHasmH. B kadecTeBe npuMepa gpyrux
LMAHOrEeHHbIX MMNKO3NA0B MOXHO MPUBECTU TakCUOUNINH, coaep>Kalimeca B He3penbix
noberax 6amMbyka, nMHaMapuH U noTaycTpasimH, KOTOpble CKOHLEHTPUPOBaHbI B KOXXYype
MaHMOKM U NMMCcKon daconn, KopHU copro 6oraTtbl OYPPUHOM, KOTOPLIM 3awiuiaet
pacTeHMA OT HAaCEeKOMbIX U YepBEN.

Taknm 06pas3oM, UMaHOreHHble [MNKO3MAblI, HanpuMep, aMurganuH ABMAAKOTCA
npoagamMu, TaKk KakK MNPAMOro TOKCMYECKOro AeWCTBMA OHM He 0Ka3biBakoT, HO Mofg
BO34ENCTBNUEM oMnpeneneHHbix ¢pakTtopoB cnocobHbl ocBOBOXAaTb CUHUMNBLHYHO KWUCOTY,
KOTOpasn y>xe HEMOCPEeACTBEHHO NPOSABASAET TOkcMYyeckoe aenctene. CUHUNbHaA KMcnoTa He
ob6pasyeTca B MHTAKTHbIX NN04ax pacTeHUN, TaK KakK LUMaHOreHHbIE MNKOo3uabl U GepPMEHTHI
MX pacLlenfatoLIMe Haxo4AaTCA B pa3HbiX 0Tcekax, KOMMNOHEHTbI KOTOPbIX MPY MOBPEXOEHUNN
o06beanHsaoTCcA ¢ 06pasoBaHMEM CUHUIBHOM KMCNOTbI.

LimaHnp-aHMoH ABAseTcA  WUHIMOBUTOPOM  ¢depMeHTa  LIMTOXPOM-C-OKCKAa3bl,
BXOAALLMIN B COCTaB YETBEPTOro KOMIMNEKCA LEeNU rnepeHoca 3/1eKTPOHOB, 06Hapy>XeHHOro
BO BHYTpeHHen MeMbpaHe MUTOXOHAPUM 3ykapuoTuueckux knetok. OH HeobpaTtumo
CBA3bIBAETCH C aTOMOM >efne3a B AaHHOM 6enke. CBA3biBaHME LMaHnOa ¢ 3TUM GepMeHTOM
npeaoTBpaLLaeT TPaHCNOPT 9N1EeKTPOHOB OT LMTOXPOMa C K Knucnopoay. B pesynbrate uenb
nepeHoca 9N1eKTPOHOB HapyLLaeTcA, a 3TO O3Ha4YaeT, UTo KneTka 60/bLUe He MOXKET a3pobHO
npon3eoante AT® aona nonyyvyeHusa 3aHeprun. OcobBeHHO CTpagaroT TKaHM, KOTOpble B
3HAUMNTENbHOWM CTEMNEHU 3aBMUCAT OT a3p0oBHOro AbiXaHWA, TakKMUe Kak LieHTpanbHasa HepBHas
cucTeMa u cepaue. ATo NpMMep rMCTOTOKCUYECKOW TMMOKCUN.

OTpaBl’IeHVIH unaHmngaMmm MO>XHO neynmtb C MNMOMOLLBKO HECKOJ/IbKUX aHTNOOTOB C
pa3HbiIM MexaHn3MaMun aenctema. B 3aBMCMMOCTM OT Tuma BO3AENCTBMA MOXXHO



MCMNONb30BaTb LMAHOKUT (rMApPOKCOKoBanbMUH) UM Habop aHTMAOTOB OT LMaHMOOB
(aMUAHNTPUT, BBOAUMBIN MHFaNALMOHHO; HUTPUT HATPMA U TUoCynbdaT HaTpUsA, BBOANUMbIE
MHPY3NOHHO).

NQOso (neTanbHan no3a) - cpenHAA A03a BELLECTBA, Bbi3biBatoLLasa rmbenb NoNOBUHbI
UNEHOB WCMbITYEMOW rpynnbl >XXMUBOTHbIX. OgMH M3 Haumbonee LNPOKO MPUMEHAEMbIX
nokasartesie OMacHOCTU AAOBUTbIX W YMEPEHHO-TOKCUYHbIX BewlecTB. O6blUHO
yKas3biBaeTca B eAMHMLAaxX MaccChbl BeLleCcTBa Ha eguHULy MacCbl MCMbITyeMoro obbekra
(ranpumep, mr/kr). MNpeanonaraetca, 4YTo UccneayeMbln 06bEKT HaxoAMUTCA B TUMMYHOM
COCTOSIHUM, B HOpPMAasbHbIX YCNoBuAx, 6e3 mnpuéma Kakux-nmbo aHTUAOTOB U APYrux
crneunanbHbIX Mep NPenoCTOPOXXHOCTU U ycyrybnaroLwmx ¢pakTopos.

Co wkKonbHMKaMu pekoMeHayeTca o6cyauTb cneayrowime BONpochbl:
1) Yto Takoe AA4?

2) Yto Takoe npoan?

3) Yto Takoe aHTLUQOT?

3) Yto Takoe cMHUNbHAaA KncnoTa? NovyeMy oHa TOKCUYHA?

4) B Kakux nuTepaTtypHbIX MPOM3BEAEHMAX BCTPeYatoTca OTpaB/eHUS CUHWUMBbHOM
KUCNOTbI?

5) Kakre n3BecTHbl UCTOpUYECKME Cnyyanm oTpaBieHUs CUHUIbHOW KUCTOTON?
6) UTto ABNnAeTCA aHTUAOTOM NPU OTNPAaBAEHUN CUHUTBHOW KUCTOTON?

7) PaccuntanTe umcno ceMeuek, Kotopoe coctaBuT J1so 4518 MOAENbHbBIX Y)KUBOTHbIX
(knT, MepgBenb, ronybe). Pacuer MOXKHO NPOBECTU B ABa AENCTBUA, cnepBa Heob6xogMMo
paccumTath Kakoe KOIM4YeCTBO CUHUIBHOW KUCNOTbl B rpaMMax COCTaBUT NeTanbHyro 403Y,
nyteM yMHoxeHua 3HadveHuma J10so (0,0015 r/kr) Ha Maccy >XMBOTHOro, Hanpumep Agns
menBens 0,0015 x 400 =0,6. 3ateM Heob6xo4MMO NoAENUTb NONTYYEHHOE 3HaYeHWe Ha Maccy
CUHW/IBHOW KMUCNOTbl B OAHOM KOCTOUKEe, Hanpumep Ana Measensa U MmHaana nonydvaercs
0,6/0,0051 =117,6 kocTouYek!

Kewc 3. OcTpble pacTeHus

B paHHOM 3apauve npepgnaraeTca pa306paTbCF| C pa3HOBMOHOCTbHO XMMMNYECKOWN
3aLinThbl paCTeHMVI n 6bonee getasnbHO NO3HAKOMMUTCA C MOHATUEM OCTpPOThI.

Kak okasbiBaeTcs, He BCE XMMUYECKMNE MEeXaHM3Mbl 3aLLUTbl PaCTEHMIN OTMyrnBatoT
>KMBOTHbIX. OCTpbIN BKYC, KOTOPbIN aCCOLMMPOBAH C MHOTUMW MULLLEBLIMU NPOAYKTaMU n
cneumsamMm n3Ha4vyanbHO 3BOMIOLMOHMPOBAN y pacTeHUM, YTOObl 3aLLUTUTb LileNoe pacTeHne



WUNM ONpeaeneHHyo ee YacTb OT NoeaaHus XXMBOTHbIMU. Ho, B gaHHOM cny4yae nony4duncs
ob6patHbIv adpdekT! JTrogen oCcTpbin BKYC paCTEHUM He OTNYrHyA, a HA060pPOT NOHpPaBU/ICA U
YenoBek Hayan NPMMEHATb AaHHble pacTeHMA B MNULLY B Ka4ecTBe NMpunpasbl U BBEN 3TU
pacTeHnAa B KynbTypy, 4To6bl MOXHO 6bl10 MX nerye cobupaTb. OCHOBHblE BeLLECTBa,
KOTOpble BbI3bIBAOT OCTPbIA BKYC Y pacTeHUM, MOXHO noapas3aenutb Ha aBe 6onbLune
rpynmnbli: XXry4yme BeLLlecTBa - kancanumHonabl (KancamumH, NMNepuH, rMHrepon) N ocTpble
BELL,ECTBA - MNKO3MHONATbI.

OCHOBHOWM M caMbil U3BECTHbIN NMpPeacTaBMUTENb KancaMuUMHOWAOB - KancauuuH.
KancanuuH aBontoUMoHHO BbipaboTarncs B nepLe 415 OTNYrMBaHWA rPbl3yHOB, MUTAKOLLMXCS
ceMeHaMU, KOTopble BO BPeMA NoefaHmsa CEMAH UX U3MeNbYaroT, TEM CaMbIM UX YHUUTOXaA
M NPENATCTBYSA UX pacnpocTpaHeHno 1 npopactaHuto. MNMTunubl, ¢ Apyrov CTOPOHbI, Noeaas
CeMeHa MX He U3MEeNbYatoT, YUTO MO3BO/AET CEMEHAM pacnpoCTpaHATbCA Yeped aedekaumio
(y nTML, ceMeHa Nepua He pa3pyLuatoTca B pe3ynbrate nuuieBapeHna). Takke ycTaHOBNEHO,
YTO MTMLbI HE YYBCTBYHOT XKI'y4€ero Bkyca nm3-3a OTCYTCTBMA COOTBETCTBYHOLLMX PELLENTOPOB,
HO Yy M/IEKOMUTAIOLLUX, BK/IKOYAA FPbI3yHOB N YenoBeka, OHU ecTb. K XKIy4nMM pacTeHusMm
MO>XHO OTHECTU - UMBMPb, YepHbIN NMepeL, 6enbir nepey, 1 NnepeL, Yniu.

OpHako, B oTinume oT 60MbLUMHCTBA APYrUX MEKOMUTAIOLLNX, MHOrMe oau
npeanoynTatoT ocTpyto NuLly. bbino npeanoXeHo HeCKONbKO MPUYMH ANnA 3Toro. Teopwus
noucka oCcTPbIX OLLYLLIEHWU NpeanoiaraeT, YTo HEKOTOPbLIX THOAEN OCTPbIN BKYC NpUBeKaeT
M3-3a CUMbHbIX U/WNN OCTPLIX OLLYyLLEHM. COornacHo aHTUMUKPOBHOM Teopun, B NMULLY B
XapkoM knuMmate p[o6aBnsaroT o6bluHble cneuun K3-3a  aHTUMUKPOOHbLIX CBOMCTB
pPOACTBEHHbIX BELLECTB. EAMHCTBEHHOE Apyroe MieKonuTarollee, KOTOPOe, Kak M3BECTHO,
notpebnsieT oCTPyto NULLYY, — 9TO CeBepHasna 3emnepownka (Tupaia belangeri).

Ona oueHKNM cTeneHW >Xryyectu nepues ucnonb3yerca wkana Ckoeunna. [pwu
opraHonenTuyeckoM BapuaHTe TecTa CkoBunna TOYHYKO Maccy CyLleHOro nepua
pacTBOPAIOT B CNMPTE ANA U3BMNEYEHNA OCTPbIX KOMMOHEHTOB (KancanunHonaoB), a 3aTeM
pa3BogAT B pacTBOpe caxapHow Bogbl. [lyTeM MHOXXeCTBa NocnegoBaTe/ibHbIX pa3BeieHni
M3Ha4YanbHOro  KOHLUEHTpaTa  3KCTparMpoBaHHbIX  KancamunmHOMOOB  MoOfyYaroTca
pa3BefeHuna, KOTopble nepeparoTca rpynne n3 nATn obyyeHHbIX AeryctatopoB A0 Tex nop,
noka 60NbLUMHCTBO (MO KpamHen Mepe TpOe) He MepecTaHyT OLUyLLaTbh XIy4YMin BKYC B
passegeHun. lNonyvyeHHana cteneHb pa3BefeHua B NocnencTemm ymHoxaetca Ha 100 SHU
(eaniumHbl Wkanbl CkoBmnna). Lkana CkoBunna namepaeT OCTPOTY B NepecyeTe Ha YNCTbIN
KancanumH.

K ocTpow ege MOXXHO OTHECTU MNULLEBblE NPOAYKTbI, CoAep>Kallme MNKO3UHOoNAaTbI.
Fntoko3nHoNaTbl ABNAOTCA NPUPOAHBbIMUA KOMMOHEHTAMU MHOMMX OCTPbIX PAaCTEHUN, TakKnX
KaK ropumua, kanycta u xpeH. OcTpoTa aTUX pacTeHUN 06yCoBMeHa FrOPUYMYHbIMU MacnaMu,



nosyyaeMbiMM U3 T[NIHOKO3WMHOMATOB, KOrAa pacTUTE/bHbIM MaTepuan nepexxesBblBatoT,
pa3pes3atoT UnM MHbIM 06pa3oM noBpexaarT. ITM NpUpPoaHbIE XMMUYECKME BELLECTBA,
CKOpee BCero, cnocobCcTBYHOT 3alUUTE pacTeHUN OT BpeguTenen n 6onesHen n npugarot
KPEecTOLBETHbIM OBOLLLAM XapaKTepHbI Tropbkuin BKyc. [laHHble pacTeHMA copepykat
dbepMeHT MUPO3MHAa3y, KoTopad B MNPUCYTCTBMM BOAbl OTLLUENAAET rpynny [AKOo3bl OT
rntoko3mHonata. OcTaBwanacAa Mornekyna 3ateM ObICTPO npeBpaliaeTca B eTyuune
n3oTmoumaHaTtbl, HATPUMbI UK TUOLUMaHaTbl; Kak pa3 MMEHHO 3TU aKTUBHblE BELLLECTBA,
cnyxaTt Aana 3awmTbel pacteHusa. K ocTpbiIM pacTeHMAM MOXHO OTHECTU - JlyK, YECHOK,
Bacabw.

Co wKonbHUKaMn pekoMeHayetcsa o6¢cyautb cnepyrouime Bonpochi:
1) NoueMy HeKOTOpbIe pacTEHNA «OCTPbIE»?

2) Kakue nuLieBble NpoayKTbl MOXKHO Ha3BaTb OCTPbIMN?

3) C kakow uenbto MPMMEHSAIOT OCTPbIe pacTEHMNA B NULLY?

4) Kakme >XMBOTHbI€ CMOCO6HbDI OLLyLLLaTb OCTPbIN BKYC, a Kakme HeT?

5) bnarogapsa KkakuM BellecTBaM nepubl o6nagatoT >Kryumm BKycom?

6) YTo Takoe wkana CkoBwuana n Ha YeM oHa OCHOBbIBaeTcA?

7) Kak oTnnyaroTcs ocTpble OLLYyLLLEHMA NOC/e NoeaaHnsa ropsyero nepua (noackaska
- A3bIK) M Bacabu (nogckaska - Hoc)?

Kewc 4. KTo kucnein?

B maHHOM 3apaue npennaraerca pa3obparbCa C MOHATUEM KUCOTHOCTU U MPOBECTU
9KCMepMMEHT Mo onpeaeneHunto pH pacTeopos.

CnoBo “kucnotHocTb” BKNOYaeT B ceba pgBa noHATMA. [lepBoe NoOHATME -
KNC/TIOTHOCTb B KAUECTBE BKYCOBOTO OLLYLLIEHMNA, HANPUMEP KUC/bIM BKYC TMMOHHOTO COKa.
Btopoe noHAaTMe - kucnoTtHocTb (pH) BennumHa npuMeHaemoe anAa o0603Ha4vYeHus
KOHLEHTPaLUmMn NPOTOHOB BOAOpOAa (KNCOT) B pacTBope. ITU ABa NOHATUA pa3Hble, HO TEM
He MeHee cBA3aHHble. Kucnbih BKYyC B OCHOBHOM obecreumBaeTcs NPUCYTCTBUEM MPOTOHOB
(kvcnoT) B pacTBope! BoNbLWMHCTBO KUCNOT UMEKT KUC/IbIA BKYC, HO HE CTOUT UX MPU 3TOM
npo6oBaTb, Tak Kak 9TO YPEeBaTO CU/TbHbIMU XUMUYECKMMU 0XKOTaMu.

NMugnkatop pH (MHOMKATOp KUCMAOTHOCTU) — 3TO XUMUYECKME BeLLECTBAa,
pobaenseMble B HebonbLUMX KOAWMYECTBax B pacTBop, 4tobbl pH (KMCNOTHOCTE WM



OCHOBHOCTb) pactBopa MO>XXHO 6bin10 onpeaenntb Bn3yanabHO NN CNEKTPOCKOMNYECKN IO
M3MEeHEeHNAM OKpaCKuM pacTtBopa.

B pacTeHuMsax MOXHO BCTpPeTUTb NpupogHble pH nHamnkatopbl, K HAM, B YaCTHOCTMU,
OTHOCATCA aHTouMaHbl - NpUpoAHble NonndeHonbHble MeTabonnTbl pacTteHUin. KpacHas
Kanycta — OBOLL, coaepyawmih aHToumaHbl. Korga kanycta m3menbdaercd, a 3aTeMm
KMNATUTbCA B BOAE, B paCTBOP 3KCTParnpyroTca aHToumaHbl. PacTBoOp aTUX MUTMEHTLI B BOAE
nMmeeT PuonetoBbi uUBeT (pH okono 7), n oH AencTtBytoT Kak mHamkaTtop pH. [Mpwn
CMelUMBaHUM OaHHOro0 MCXOAHOro pacTBOpa C CW/bHbIM OCHOBAHWEM OH CTAHOBMUTCH
CUHWM, a C CU/IbHOW KUCNOTOM — KpacHbIM. Mexxay ABYMA 3TUMW KPaMHOCTAMMU TakoKe
CYLLLECTBYHOT pa3Hble OTTEHKM LLBETOB, MO3TOMY aHTOLMAHbl MOTYT AENCTBOBATb B Ka4ecTBe
YHUBEPCAanbHbIX MHOMKATOPOB U MPUMEPHO MNoKasbiBaTb, Kakon pH mMMeeT mn3ydaeMsbli
pacTBop.

Ona npurotoBneHua pacteopa pH nHankaTopa 13 KpacHoM KanycTbl NOHagobuTca:
1)10 60M1bLUNX NUCTbEB KPACHOM KamnycTbl

2) 1,5 nutpa Bogpbl

3) Hox

4) bneHpep

5) Cuto

MeTO,EI,l/IKa NMPUroToBNEHNA:

Hanente Boay B 6neHgep, 3aTeM KPYyNHO HapexbTe INCTbA KPaCHOKOYaHHOM
KanycTbl Tak, UTo6bl OHM NoaxoamMnn no pasmepy. Iamenbuyante/nepeMeLLIBanTe CMeChb A0
Tex nop, noka Boga He npuobpeTeT GpMoneToBO-NypPrNypPHbIA LIBET, COOTBETCTBYOLLIUIA LIBETY
aHToumaHoB Npu pH 7. Tenepb BO3bMUTE BYTbINKY WX KOHTENMHEP, B KOTOPOM Bbl ByaeTe
XpaHuUTb pacTtBop. Mcnonb3ymnte cuto, 4tobbl OTOUNLTPOBATb OCTATKU Cbipbs KPaCHOW
KanycTbl, Noka byaeTte nepennBaTb MHOANKATOPHbIA PACTBOP B KOHTENHEP.

MpuMevaHme: ecnn Bbl XOTUTE YBENUUUTb KONMMYECTBO MONy4YaeMoro pactBopa,
MPOCTO MCNonb3ymTte 6onblle BOAbI WM KPacHOM KanycTbl. Ecnn Bbl xoTute, 4TOOBI
MHAMKAaTOP nony4dunca 6onee HacbILLEHHbIM, YBE/IMYbTE COOTHOLLIEHWE KPaCHOM KanycThl K
Boae. MOXHO BapuUTb KanycTy ¢ BOAOW BMECTO NepeMeLLINBaHMA, 3TO AO/IKHO BbiICBOOOANTL
6onblUe NUrMeHTa (3TOT BapmaHT NnpuaacTt gomMy/nabopatopum 3anax KanycTbl).

Co WwKonbHUKaMun pekoMmeHAayeTcA Oﬁcyﬂ,MTb cneapyrouime Bornpochbi:



1) Onpenenutb pH pactBopa nuuieBon coapl (pH>7.0). No4veMy pacTBop MMeET Takoe
3Ha4veHue pH?

2) Onpepenntb pH MbinbHOro pacteopa (pH>7.0). lNoueMy pacTBOp WMMeeT Takoe
3HauveHue pH?

3) Onpepenutb pH pactBopa conu (pH=7.0). No4veMy pacTBOp MMEET Takoe 3HaveHue
pH?

4) Onpepenutb pH nnMoHHoro coka. (pH<7.0). NoveMy pacTBOp MMEET TaKoe 3HaUYEHNE
pH?

5) Onpepenutb pH anenbcuHoBoro coka. (pH<7.0). MNoueMy pacTBop MMeeT Takoe
3Ha4veHue pH?

6) Onpepenntb pH cTtonoBoro ykcyca. (pH<7.0). lMo4yeMy pacTBOop MMeeT Takoe
3Ha4veHue pH?

Kewc 5. Kakue pacteHusa BcTpeyaloTcs Ha Kakow BbicoTe/rny6buHe?

BbicoTHas 30HaNbHOCTb — 3aKOHOMEpPHaa CMeHa NPUPOAHbIX YCTOBUIN, MPUPOAHbIX
30H U naHawadToB B ropax no Mepe Bo3pacTaHMA abCoOMOTHOM BbICOTbI (BbICOThbl Haf,
ypoBHEM MopsA).

BbicOoTHaA 30HaNbHOCTb 06 BACHAETCA N3MEHEHMEM K/TMMAaTa C BbICOTOM: Ha Ka)kable
1 KM nogbéma TeMnepaTtypa BO34yxa CHUXaeTca B cpeaHeM Ha 6 °C, yMeHbluaeTcs
OaBfeHne Bo3ayxa, ero 3anblIEHHOCTb, BO3pacTaeT UHTEHCUBHOCTb CO/THEYHOM paanaunm,
00 BbICOTbl 2—3 KM yBenuumBaeTcA 06/1a4HOCTb UM KO/MYECTBO OCaakoB. BennuumHa
CO/IHEYHOW paanaumn yBenmymeaeTca BMecTe C yBe/IMYeHMEM TeNnIonoTepb NOBEPXHOCTU.
Mo aTon NpuumnHe TeMnepaTypa BO34yxa CHMXXAaEeTCA Mo Mepe pocTa BbicoTbl. KpoMe Toro,
NPONCX0AMNT yMEHbLLIEHME KONTMYECTBa 0caakoB U3-3a 6apbepHoro adpoekra.

Mo Mepe HapacTaHuA BbICOTbl MPOUCXOAWNT CMeHa naHawadTHbIX MOACOB, B
HEKOTOPOW CTENEHU aHaNOrNMYHas LUMPOTHOW 30Ha/IbHOCTMW.

LLinpoTHasa 30HanbHOCTb — 3aKOHOMEPHOE U3MeHeHUe GU3nKo-reorpaPprUecKkmnx
NpPoLEeCCOB, KOMMNOHEHTOB M KOMIMJ/IEKCOB rE0OCMCTEM OT 3KBaTopa K nosrocaM. NepBnyHas
NpUYMHa LUMPOTHOM 30HANIbHOCTU — 3TO HEpPaBHOMEPHOE pacrpegeneHme COMHEeYHOW
SHEpPr1mM No LWMpPoTe BCneacTeme LapoobpasHon popMbl 3eMIU N MBMEHEHMA yINa NageHnsa
CONTHEYHbIX Ty4en Ha 3eMHYHO MOBEPXHOCTb.

Me>|<,u,y LLMPOTHbIMN nMoACaMnN U BbICOTHbIMM 30HaMKM eCTb YaCTUYHOE CXOACTBO B
KNMMaTmnyeckmnx ocobeHHoCTAX, pa3MeleHnn paCcTnNTeENbHOCTU N NMO4YB. Ho MHOrMm nosacam
HEBO3MOXXHO HaWTM NOJIHbIE LLUMPOTHbIE aHaNnoru.

MNop Bogown, ¢ yBennueHmneM rnybumHbl Takoke HabnrgaeTca CMeHa PpacTUTEIbHOCTMW.
C yBenuueHumneM rnybumHbl KONMMYECTBO U CrekTpasbHbIA cocTaB cBeTa MeHATCA. CUHUN U



3eMeHbIV CBET MPOHMKAKOT INyb>Ke ocTasbHbIX. B cBA3M ¢ 3TMM, BOAOPOC/N BbipabaTbiBatoT
pa3nuuHble NUrMeHTbl A8 Hambonee ONTUMaNbHOrO MOI/MOLWLEHMA CBeTa Ha pa3HbIX
rnybuHax.

KpacHble Bogopocnn o6bIYHO pacTyT Ha caMbix 6onbLumx rnybrHax, ob6siuHo ao 30
METpPOB, 3e/eHble BOAOPOCM NPOLBETAOT HAa MenkoBoabe, a 6ypble BOAOPOCN - MeXay
HMMK. OgHaKo Takoe pacrnpeneneHmne BMAOB no rnybuHe Boabl HECKOMbKO HETOUHO; Nt060M
TN BOAOPOC/IN MOXXHO BCTPETUTb B TOM MECTe, rAe CyLLeCTBYIOT ONTUMasibHble YCNOBUA NO
cybcTparty, anemMeHTaM nuTaHuaA, TeMnepaType 1 0CBELLEHHOCTU.

B unckntountenbHO 4MUCTOM BOAE MOXKHO BCTPETUTb BOAOPOCAWU, pacTylime Ha
rnybnHe po 250 MeTpoOB OT MOBEPXHOCTU MopA. [OBOPAT, UTO pekopn MPUHAANEXMUT
M3BECTKOBOW KpacHOW Bogopocnn, obHapykeHHOM Ha rnybuHe 268 MeTpoB, Kyaa
npoHmnkaet nuwb 0,0005 npoueHTa conHeyHoro ceeta. HecMoTpa Ha To, UTO Boaa Ha Takou
rnybnHe MOXeT Noka3aTbCA YenoBeYeCcKOMy rna3y CoBepLUeHHO TEMHOM, CBeTa 34eChb BCe
paBHO AOCTATOYHO, 4TOObI BOAOpoCIN Morinm GOToCUHTE3MpOBaTb. B MyTHbIX Bogax
BOAOPOC/IN pPacTyT TO/IbKO B BEPXHUMX, XOPOLLUO OCBELLEHHbIX CMOAX BOAbI, eCc/in BooOLe
cnocobHbl TaM pacTu.

Co WwKonbHUKaMn pekomeHayeTtca o6cyauTb creayoLme Bonpochbl:

1) YTo Takoe BbICOTHAA 30HANbHOCTL?

2) Y710 Takoe LMpOoTHaA 30HaNbHOCTbL?

3) Kakume Tunbl pacTUTENbHOCTU BCTPeYaroTCA Ha pasHbix BbicoTax? (CHU3Yy BBEPX -
LUMPOKO/IMCTBEHHbIM N1€C, CMeLUaHHbIN nec, TawWra, cybanbMUMNCKUM Mosc,
anbNUNCKMI NoAac, TyHApa, CHera n fieqHunKNn).

4) Kakwne 6bIiBatoT BoAopocnn? B uem mx paznumua?

5) Kak MeHseTca MHTEHCMBHOCTb W CHeKTpasibHblii COCTaB CBETa MPU yBeIMYEHUN
rny6uHbI?

6) Kakme Bogopocnu NnpenMyLLLECTBEHHO BCTPeYaroTCcAa Ha Kakmnx rnybmnHax?

7) Yem obycnoBneHsbl LIBETA BOAOPOCIEN?

(MecTuBanbHaa nporpaMmma «XuMuuyeckaa 6uonorusi» NOAroTOBMEHA 3aBefyoWUM Kadeapon
dbapmakorHosum GIrb0Y BO CMNXPY Munagpasa PO, foLeHTOM, KaHanaaTtoM hapmMaLeBTUUYECKUX Hayk
AHppeem KeHHeTOM Yaiinu B COaBTOPCTBE C pykoBoauTenem LieHTpa NpoeKTHbIX 1 uccnegoBaTenbCKux
KOMMETEHUUA LKONbHUKOB W yuyuTenen CIMX®Y EneHon BuktopoBHONM IOWKOBOW, KaHOugaTOM
TEXHUYECKUX HayK, oLeHTOM Kadenpbl 6uoTexHonornn ®rb0Y BO CMXdPY MuHsgpasa PO, akcneptom
NHcTUTyTa HenpepblBHOro o6pasoBaHusi MOCKOBCKOro roOpofCKOro nefarormyeckoro yHuBepcuTeTa.



