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BeeneHue

OcHaleHne obuieobpasoBaTenbHbIX LWIKO COBPEMEHHbIM aHanoroBbiM M UMGPPOBLIM 000-
pyooBaHueM sBRsieTca MaTepuarnbHoi 6asoi  peanusauun PepepanbHOro  rocyaapCTBEHHOMO
obpas3oBaTefnibHOro CrtaHAapTa. OTO OTKPbIBAET HOBbIE BO3MOXHOCTM B YPOYHOM U BHEYPOYHOW,
BHEKNacCHOM DeATeNibHOCTn Uu dBNnAeTCA HeOoTbeMIIEMbIM YCIiOBUEM CbOpMI/IpOBaHI/IFl BbICOKO-
TEXHOJNIOMMYHOW cpeapbl WKOMbI, 6e3 KOTOPOI CMNOXHO NPEACTaBUTb HE TOMbKO NpodusibHoe 0byyeHue,
HO U COBpPEMEeHHbIN obpa3oBaTenbHbI MpoLecc B Lenom. Paspactaetca none B3auMOAencTBUs
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yYeHVKa U y4duTens, KOTOpOe pacrnpoCTpaHseTCd 3a CTeHbl LUKOMbl B peanbHbii U BUPTYanbHbIN
couuyMm. Wcnonb3oBaHne y4vebHoOro o6oOpynoBaHWMA CTAHOBUTCS CPEACTBOM oObecneyeHus 3Toro
B3aMmopencTeusi, Tem 6onee B ycnoBuax obyyeHus npegMeTy Ha yrnybnéHHOM YpOBHE,
npegnonaraemom npocunusaumen odyyeHus.

B pamkax HaumoHanbHoro npoekta «O6pa3oBaHWe» CTano BO3MOXHbIM OCHALLEHWe LUKOM
coBpeMeHHbIM 060opyaoBaHueM LeHTpa «Toyka pocTa». BHepgpeHune atoro o6opyaoBaHusa no3sonset
KayeCTBEHHO U3MeHWUTb npouecc obyvyeHns Guonornn. NosBnseTca BO3MOXHOCTb KONUYECTBEHHbIX
HabnogeHn 1 oONbITOB Af1S MONyyYeHus JOCTOBEpHOW MHAOpMauun o BMonormyecknx npoueccax u
obbekTax. Ha ocHOBe nNOMy4YeHHbIX 3KCMEepUMEHTasnbHbIX AaHHbIX obyvyaemble  CMOryT
CaMOCTOSITeNIbHO AenaTh BblBOAbI, 0606LWaTe pe3ynbTaTthl, BbIABNATE 3aKOHOMEPHOCTH, YTO Ha HaLL
B3rnsag, CNoco6CTBYET NOBbILLEHNIO MOTUBALIMM 0OYYEHWS LUKOMBbHUKOB.

Bbicokas crnoXxHoOCTb paboTbl C COBPEMEHHBLIM LMPOBLIM, 0b6ecneyeHne ero paboTocnocobHOCTH,
He[oCTaTOYHOCTb MeToAMYecKoro obecneyeHmss — BCE 3TO 3a4acTylo BCTynaeT B NpOTMBOpeYne C
HEeAOCTAaTOYHOCTbIO MHAOPMALMOHHBLIX U UHCTPYMEHTanbHbIX KOMMNETEHUMI neparora. PaspelueHne
OaHHOro KOH(IMKTa BO3MOXHO B NPaKTUYECKON AeATENbHOCTU, B BbINOMHEHWN OEMOHCTPALMOHHBIX U
nabopatopHbix paboT, opraHM3auuyM NabopaTopHOro SKCMEPUMEHTA, B OpraHu3auuv MPOEKTHON U
yyebHo-u1ccnenoBaTenbCKon aesaTenbHOCTM o0byyatowmxcs. B npouecce akcnepumeHTansHon paboTol
yyalumecs npuobpeTatoT OnbIT NO3HAHMSA PeanbHOCTU, ABMSAOLMACA BaXHbIM 3TanoM (dopMUpoBaHus
y HUX yb6exaeHuin, KoTopble, B CBOK o4epefb, COCTaBMsAOT OCHOBY Hay4YHOro MUpOBO33peHus. B To xe
BpeMsa oTpabaTbiBaeTcqd MeToAuKa MOCTAHOBKWU 3KCMepuMeHTa. VIMeHHO MoaTomy npepfiaraemble B
OaHHOM rnocobun ypokn, nabopaTopHble W npakTudeckne paboTbl CHabXeHbl MEeTOOUYECKUM
KOMMeHTapuem, MaTpuuen pnans cobCTBEHHOro npodeccuoHanbHOro noucka, Ans aganTtauuu
MaTepuarnioB K  YCMOBMAM  KOHKpPETHOro  obpas3oBaTefibHOro  yypexzaeHuws.  Tematuka
paccmaTpuBaeMbIX 9KCMEPUMEHTOB, KONMMYECTBEHHbIX OMbITOB, COOTBETCTBYET CTPYKTYpEe NPUMEpPHON
obpasoBaTtenibHOM MporpaMmbl MO 6uonorumn, cogepxaHuto @epepanbHOro rocyfapCTBEHHONO
obpasoBatenbHoro ctaHgapTta (ProOC) ocHoBHOro obLero obpasoBaHus.

MocTaBnsieMble B LUKONbI COBPEMEHHbIE CpeacTBa oby4yeHus, B pamkKax npoekTa LeHTpa «Touka
pocTay», copepXaT Kak yXe U3BecTHoe o60opynoBaHue, Tak U NpuHUMNManbHO HoBoe. MNpexae Bcero,
aT0 umdpoBble nabopatopun ¢ Habopamu [ATYMKOB, MO3BOMSIOLME MPOBOOUTL WU3MEPEHUS
hU3NYECKUX, XMMUYECKUX, (DUIMOMOTMYECKMX MapaMeTPOB OKpYyXalowen cpenbl U opraHnsmos. B
OCHOBY o06pas3oBaTesflbHOM MporpaMmbl  3arloOXeHO MpuMMeHeHue undpoBbix  nabopaTopui.
PaccmoTpeHHble B nocobuu OmMbITbl MPOLNM  LWIMPOKY0 anpobauuto. MHoronetHas npaktuka
MCMNonb30BaHWsa LMQPOBbIX NabopaTopun U MUKPOCKOMMYECKOW TEXHUKM B LUKOME MoKasana, 4to
COBpEMEHHbIE TEXHUYECKue cpencrsa obyvyeHWsi HOBOrO MOKONIEHUS NMO3BONAT JOOUTLCA BbICOKOrO
YPOBHS1 YCBOEHUS 3HaHMIN, (DOPMUPOBaAHUSI NMPAKTUYECKUX HABBLIKOB OGMONMOrMYeckux uccnepoBaHuin,
YyCTONYMBOrO pocTa MO3HABAaTENbHOMO0 MHTEpeca LUKOMbHUKOB W, KaK CNeAcTBUE BbICOKOrO YPOBHSA
y4yebHON MoTMBaLMW.

HacToswee nocobre nprM3BaHoO NOMOYb MegaroraMm B peanv3auun o6pa3oBaTefibHbIX NPorpamm
obLLero 1 fONOMHUTENBHOTO 06pa3oBaHMsA, B pa3peLleH BO3HUKAOLWMX TPyaHOCTEN npu paboTte ¢
obopyaoBaHMEM LieHTpa « Touka pocTay.

Llenb n 3apauun

* peanusauus OCHOBHbIX 06Lieobpa3oBaTeNbHbIX MpPOrpaMm Mo y4ebGHbIM  MpegmMeTam
€CTECTBEHHO-HAYYHOW HaMpaBfeHHOCTU, B TOM YMCIie B paMKax BHEYPOYHOW OEeATENbHOCTM
06yyaloLLMXCS;

* paspaboTka W peanu3aunMs pPa3HOYPOBHEBLIX [OOMOJIHUTENbHLIX 00LWeobpa3oBaTenbHbIX
nporpamMmM ecTeCTBEHHO-HAy4HOW HamnpaBfeHHOCTW, @ TakKXe WMHbIX NporpamMm, B TOM 4ucne B
KaHWKYNSIpHbI Nepuog;

e  BOBIEYEHME YYaLUUXCA U Nefarornyecknx paboTHUKOB B MPOEKTHYIO OEATENBHOCTD;

* OpraHusauus BHey4yebHON AeATeNbHOCTU B KaHVKYMAPHBIA nepuof, paspaboTka 1 peannsaums
COOTBETCTBYHOLLMNX o6pasosaTeanb|x nporpamm, B TOM 4yucne gnd narepe|7|, OpraHM30BaHHbIX
06p33033TeﬂbelMM OopraHnsauunamMmun B K8HI/IKyJ'IF||I)HbII7I nepuopa;

B conePRBkIsHNe NpoeccroHansHoro  MacTepcTsa NeAarornyecknx  paboTHUKOB  LiEHTpa, ppe-
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S  anusyioLmx OCHOBHbIE U AOMNOMNHUTENbHbIE 06LLIE06pa3oBaTENbHbIE MPOrpaMMbl.

Co3paHue ueHTpa «Touyka pocTa» npegnonaraeT pa3suTue obpaloBaTenbHON MHPACTPYKTYpbI
obuieobpa3oBaTenbHOM  OpraHMsauum, B TOM  4uUClle  OcHalweHue o0bleobpasoBaTenbHOMN
opraHusauuu:

+ obopypoBaHneM, cpefctBamyn OOyyYeHUs U BOCMUTAHUSA ONs1 U3y4YeHus (B TOM YuUCIle 3KC-
nepuMeHTanbLHOro) npegMeToB, KypcoB, AUCUMMNAWH  (MOAynen) ecTeCTBEeHHO-Hay4HOu
HanpaBfeHHOCTM MpW peanu3aumyM OCHOBHbIX 06Lleobpa3oBaTenbHbIX MporpaMm U - [o-
NoMHUTENbHbIX 06LLeobpa3oBaTenbHbIX NPOrpaMMm, B TOM Yucrne AN pacluMpeHns coaepXaHus
y4ebHbIX NpeameToB «Pusmka», «Xummsay, «brnonorusay;

+ obopypoBaHueMm, cpeactBamu 0OyyeHMA M BOCMUTaHWA ANA peanusauun nporpaMm  [o-
NOMHUTENbHOIO 06pa3oBaHNA eCTECTBEHHO-HAYYHOW HanpaBieHHOCTEW;

*  KOMMbKTEPHBLIM U NHBIM 060pyAOBaHMEM.

MpodunbHbIN  KOMMNEKT obopyaoBaHWsas MOXeT OblTb BbliOpaH Ana obLieobpa3oBaTenbHbIX
opraHu3auui, UMeLLMX Ha MOMEHT co3aaHusa LeHTpa «Tovka pocTa» Habop cpepncTB 0byyeHusa u
BOCMUTaHUS, NOKPbLIBAIOLLNIA CBOUMM (PYHKLIMOHANBbHLIMWU BO3MOXHOCTAMKN 6a30Bble NOTPeOGHOCTU Npu
n3ydeHun y4ebHbix npegmeToB «Pusnkar», «Xmmusa» n «buonorusy.

MNMepeyeHb, MUHUMANbHO Heobxoaumble YHKUMOHANbHBIE W TEeXHUYeckue TpeboBaHus u
MUHUMarbHOE KONMUYEeCTBO 0OOpYAOBaHUS, pacxodHbIX MaTepuanoB, CPeAcTB oby4vyeHWss U BOC-
NUTaHWA ANs OCHALLEHUS LEHTPOB « ToYka pocTa», ONpPeaensaioTCa permoHanbHbIM KOOPAUHATOPOM C
Y4ETOM NPMMEpPHOro MnepeyHs 060pyAoBaHMS, pacxXOfHbIX MaTepuarnoB, CPeAcTB o06ydyeHusa wu
BOCNUTaHUSA Ans co3gaHus n obecnevyeHns OyHKLMOHMPOBAHMS LEHTPOB 06pa3oBaHnsa €CTECTBEHHO-
Hay4HOM HanpaBfIEHHOCTN «To4Ka pocTay B 06LIe06pa3oBaTENbHbLIX OpraHn3auusx, PacnosioXeHHbIX
B CENbCKOW MECTHOCTM 1 MaribIX ropojax.

MpodunbHbIN KOMNNEKT 0bopynoBaHua obecneynmBaeT 3EHEKTUBHOE [OCTUXEHME 00pa30-
BaTesbHbIX pe3ynbTaToB OOyvaloWwmyMUcs No nporpamMmmamM ecTeCTBEHHO-HAy4HOW HanpaBiEHHOCTY,
BO3MOXHOCTb YrnybnéHHOro u3yvyeHus OTAEeNbHbIX NpegMeToB, B TOM yucne ans opMuUpoBaHus
n3obpeTaTenbckoro, KpeaTMBHOTO, KPUTUYECKOrO  MBbILMEHUS, pa3BuUTUS  (PYHKLMOHaNbHOMN
rPamMoTHOCTM ¥ 0ByYaloLmXCs, B TOM YMCE ECTECTBEHHO-HAY4YHON 1 MaTeMaTUYECKOMN.

OKCNepuMeHT ABMNAETCA UCTOYHMKOM 3HaHUN M KPUTEPUEM UX UCTMHHOCTU B Hayke. KoHuenuus
COBpeMEHHOro obpasoBaHus NogpasyMeBaeT, YTo B y4eOHOM 3KCNepUMEHTE BEAYLLYIO POSib LOJIKEH
3aHATb CaMOCTOATENbHbIN UcceaoBaTeNnbCKUA Y4EHUYECKUI IKCMEPUMEHT.

CoBpeMeHHbIe 3KCMepuMEHTanbHbIE UCCNeAoBaHus No Guonornn yxe TpyaHO NpeactaBuTb 6e3
NCMOMb30BaHWA HE TOMbKO aHanoroBbIX, HO U LMGPOBbLIX N3MepuTenbHbIX NpubopoB. B depepansHom
rocyaapcTBeHHOM obpasoBaTtenbHoM ctaHaapTe (PrOC) nponucaHo, YTO OOHUM U3 YHUBEPCANbHbIX
y4ebHbIX OeNCTBMN, MpuobpeTaemMbiX y4yalUMMUCA [AOMXHO CTaTb YMEHUE «MNpPOBEAEHUS] OMbITOB,
MPOCTbIX SKCMEPUMEHTANbHbIX UCCMefoBaHNUI, NPSAMbIX U KOCBEHHbIX U3MEPEHMI C UCTONb30BaHMEM
aHanoroBbIX 1 UNEPOBLIX M3MEPUTENbHBIX MPUHG0POBY.

Y4ebHbli 3KCMepUMEHT no 6uonorun, NPOBOAMMBIA Ha TpPagMUMOHHOM obopynoBaHuu, 6e3
NpUMeHeHna UndPOBbLIX TabopaTopuil, He MOXET NO3BONUTL B MOMHOW MEpe pPeLnTb BCe 3ajayn B
COBPEMEHHOM LWKOfe. DTO CBA3AHO C PAAOM NPUYUH:

* TpagUUMOHHOE LWKONbHOE 0B0pyaoBaHME U3-3a OrPaHUYEHUs] TEXHUYECKUX BO3MOXHOCTEN He

No3BONsEeT NPOBOANTbL MHOMME KONMMYECTBEHHbBIE UCCNEA0BAHNSA;

*  ANUTENbHOCTb NpoBeAeHUs BUONOrMyeckrx nccrneaoBaH1in He Bcerga

e corfacyeTcd € ANUTENbHOCTBI0 YYEOHbIX 3aHATUN;

* BO3MOXHOCTb NPOBEAEHNS MHOIMX UCCIEef0BaHNI OrpaHnyYnBaeTcs TpeboBaHMAMUN TEXHUKU
6esonacHocTu 1 ap.

LindbpoBas nabopatopusi MOMHOCTbIO MEHAET METOAMKY W COAEepXaHWe 3KCrnepuMeHTarbHOM
DeATenbHOCTU M pellaeT BbillenepeyncrieHHble npobnemsbl. LLMpoknii cnekTp AaTuYMKOB MO3BONSAOT
yyalmMMcs 3HaAKOMUTbCA C MapamMeTpamMu OMONOrMYeckoro 3KCNepuMMEHTa He TOJMbKO Ha
Ka4yeCTBEHHOM, HO M Ha KONMUYECTBEHHOM ypoBHe. LlucdpoBasi nabopatopus MNO3BONSIET BECTU
ONUTENbHBIA 3KCMEPUMEHT Aaxe B OTCYTCTBMM 3KCMEPUMEHTATOpa, a 4acTtota WX WU3MEepeHun
HenoABMacTHa YenoBEYECKOMY BOCNPUSTUIO.
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B npouecce ¢opmMMpOBaHUA 3KCNEPUMEHTANbHBIX YMEHUA YYEHUK ObOydaeTcsa npeacTaBnAaTb
nHcopmMaumto 06 nccnegoBaHUM B YETLIPEX BUOAX:

* B BepbanbHOM: ONMNCbIBaTb 3KCMEPUMEHT, CO34aBaTb CMIOBECHY MOAENb 3KCNEePUMEHTA,

buKcMpoBaTb BHUMaHNE Ha U3MepsAeMbIX BENTMUYNHAX, TEPMUHOMNOMNN;

* B TAabNWYHOM: 3aMONHATb TabNMLbl AaHHbIX, NEXallMX B OCHOBE NOCTpOoeHusi rpachmkos (npu
9TOM Yy yYalMXcsi BO3HMKAET NepBUYHOEe NpeacTaBneHne o Macltabax BennymnH);

* B rpadu4eckoM: CTPOUTb rpaddukun rno TabnmyHbiM AaHHbLIM, YTO AAET BO3MOXHOCTb Nepexoaa K
BbIABWXEHNIO TMMOTE3 O XapakKTepe 3aBMCMMOCTU MeXAy BeNMYMHaMu (Mpu 3TOM Yy4uTenb
Nnoka3sblBaeT NPeMMYLLECTBO B BM3yanu3aunmM 3aBUCMMOCTEN MeXAY BENUYMHAMWN, HarnsgHoCTb
N MHOrOMEPHOCTL); B BUAE MaTeEMaTU4YECKUX YPaBHEHWI: AaBaTb MaTeMaTU4eCKoe onuncaHue
B3aMMOCBA3M BENIMYMH, MaTeMaTudeckoe obo0bLleHne.

* dopmMupoBaHMe nccneaoBaTeNbCKUX YMEHUN yYaLLUXCS, KOTOpbIE BbIPaxaloTCsl B CreaytLmnx
DencTBuaXx:

onpeneneHve npobnemsi;

rnocTaHoOBKa MccnenoBaTenbCKoW 3afauu;

niaHMpoBaHMe peLleHns 3a0a4u;

NMocTpoeHne Mmoaenen;

BblABUXEHWNE TMNoTes;

3KCrnepuMeHTasibHasi NpoBepKa rmrnoTes;

aHanu3 paHHbIX 3KCNEPUMEHTOB UK HabNoAEHUN,;
8. ¢opmynmpoBaHue BbIBOOOB.

MocneagHue roabl y ydawmxca Habnogaetcs HU3Kas MOTUBaUNUS U3YYEeHNUs1 eCTECTBEHHO-HaYYHbIX
ONCUMNIVH 1 KaK CreACcTBUe NafeHne Kayectsa o6pa3oBaHus.

MocTaBnsieMble B LUKOJIbl COBPEMEHHbLIE CPeACTBa 0Oy4eHUs, B paMKax NpoekTta «Toyka pocTay,
CoflepXaT Kak yXe XOpoLlo u3BecTHoe obopyaoBaHue, Tak U NPUHLMNMAaNbLHO HoBoe. OTO LundpoBble
nabopaTtopun W OaT4YNKOBblE CUCTEMbl. B ocHoBy o6pasoBaTenbHOM NporpamMmmbl  3arnoXeHo
npumeHeHne UupoBbIxX nadopatopuin. TemaTuka NpeanoXeHHbIX 3KCNePUMEHTOB, KONMMYECTBEHHbIX
ONbITOB, COOTBETCTBYET CTPYKType TmpumMepHon obpasoBaTenbHOW nporpaMmmbl Mo 6uonoruwm,
copepxaHuio denepanbHOro rocyaapcTBeHHoro obpasosatesibHoro craHgapta (PrOC) ocHoBHoOro
o6Lero o6pasoBaHus.

PaccMmoTpeHHble B MOCOOMM OMbITbl MPOLUNKM  LWMPOKY anpobaunto. MHOroneTHss npakTuka
NCNONb30BaHNs XMMUYECKUX npubopos, LIJT B wWKomne nokasana, YTo COBPEMEHHble TEeXHUYeCcKue
cpencTBa oby4eHMsa HOBOrO MOKOJSIEHMA MO3BOMAIOT A0OUTLCA BLICOKOrO YPOBHS YCBOEHUS] y4e6HOro
MaTepuana, yCTOMYMBOrO poOCTa MO3HaBaTENIbHOrO WHTEpeca LKOJIbHUMKOB, T.e. MPeodoneTb Te
npobnembl, O KOTOPbIX TaKk MHOro roBOPAT, Korga peyvb 3axoAuT O COBPEMEHHOM LUKOJIbHOM
6uonornyeckom obpasoBaHuN.

[aHHoe MeTopguyeckoe nocobve appecoBaHO yuuTensm OGuonorum , KOTOopble peanusyoT
obpasoBaTesibHble MPOrpaMmbl C UCMONb30BaHMEM 060pyaoBaHNa « Touka pocTay.
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BNONOIrnA
OCHOBHbIE MOHATUA N TEPMUHBbI
B METOANYECKOM noco6uu Ncnosb3yTca creayoLime
MOHATMS N TEPMUHBI:
«Touka pocTa»— KOMIEKT yye6Horo

obopyaoBaHusA [ETCKOro TexHonapka, maTtepuanbHas 6a3a gna co3gaHus MHHOBALWMOHHON
obpas3oBaTtenbHoOM cpegbl B KOTOpow dopMupyeTcs M pas3BuBaeTcs u3obpeTaTenbckoe,
KpeaTMBHOE U KpUTUYECKOE MblLLfieHNe oby4aroLmxcs.

LincdpoBasa (koMmnbioTepHad) nabopatopus — KOMMMEKT y4debHoro obopynoBaHus,
BKITHOHAKOLLNA U3MEpUTENbHbLIA 6oK, MHTepdenc KOTOporo No3BonseT obecneunBaTb CBA3b C
perucTpatopoM [aHHbIX, M Habop [ATYMKOB, PErUCTPUPYIOLLUX 3HAYEHUS PasfMYHbIX
PU3NYECKNX BENNYNH.

MporpammHoe obecneyeHne Releon Lite (MO Releon) — nporpammHoe obecneyeHue,
noctaensemMoe B cocTaBe uUMdpoBOK Nabopatopuum, obecneumBawliee paboTy [ATYMKOB,
COXpaHeHWNe 1 NepBUYHY0 06paboTKy NOMYYEHHbIX AaHHbIX.

MynbTMaaTYMK — LMPOBON AAaTUMK, MO3BOSISIOLMA BECTM OOAHOBPEMEHHO YYET HECKOMNbKMX
nokasaTesien OKpyXatoLLen cpeabl U hM3MoNorMyecknx nokasaTtenen opraHnama YesnoBeka.
MoHogaTumK — UMPOBON [ATUUK, NO3BONAKOLWMA BECTU OQHOBPEMEHHO YYET TOMBKO OLHOMO
nokasaTess OKpyXatoLlern cpeabl U oM3nosiorMyeckoro nokasaTtens opraHu3mMa YenoBeka.
Pernctpatop OaHHbIX — 3NEKTPOHHOE YCTPOMCTBO (MHTEpaKTMBHAA AOCKa, NepCOHasbHbIN
KOMMbIOTEP, HOYTOYK, NnaHweT, MobunbHbIN TenedoH, noaaepxueatowme paboty MO Releon.
JlormpoBaHue — pexum paboTbl undposoin nabopaTopum, NpyM KOTOPOM AaTynMK paboTaeTt 6e3
pervctpatopa AaHHbIX, C BO3MOXHOCTbIO NMocneaytoLwen 3arpy3ku pesynbTaToB NU3MepeHuin B
namsaTb perncrpatopa AaHHbIX.

CBA3Kka AaTynkoB — pexum paboTtbl uudcpoBor nabopatopumn, NpyM KOTOPOM Ha 3KpaHe
peructpatopa OaHHblX rpaduyeckn otobpaxaetca paboTa oAHOBPEMEHHO OBYX U OGonee
NOAKIOYEHHbIX UMD POBLIX AaTYMKOB.

KpaTKOG onncaHune noaxonos K CTPYKTYpuUpoBaHMIO MaTtepuasoB

B obpa3oBaTtenbHoi nporpaMmmMme NpeacTaBneHbl CleayowmMe pasaensi:
MeToapl uccrnemosaHuin B buonorun.

boTtaHuka.

3oonorus.

AHaTomuMsa u pmnamnonorua Yenoseka.

LnTonorus.

eHeTuKa.

. Okonorus.

[aHHble pas3genbl BbibpaHbl C y4ETOM Haubonee LUPOKUX BO3MOXHOCTEW MO MPUMEHEHMIO
obopynoBaHusa uUeHTpa «Touyka pocTa» Kak Ans npoBefAeHust nabopaTopHbix paboT, Tak u Ans
JEeMOHCTPaLIMOHHOIO 3KcnepuMeHTa. Kpome Toro, nepeuncrieHHble pa3aensl obnaaaoT HanbonbLwmnm
noTeHUManom pns opraHu3auuyM NPOEKTHOW WM UCCNeaoBaTeNbCKOM AeATENbHOCTU 0by4vatomxcs.
Buonoruyeckoe HabnoaeHve " 3KCMEepUMEHT npoBoAATCS B dopme nabopa-

Nooabkowh =
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TOPHbIX ¥ A&@MOHCTpauuii. [leMOHCTPaLMOHHbIN 3KCNIEPUMEHT NPOBOAUTCS B CeAyIOLMX CnyYasx:

1. wumMetoWeecs B HaNMM4Mm KONMYeCcTBO NpnbopoB 1 L poBbIX AaTYMKOB HE MO3BOMAET Op

raHM3oBaTb UHAMBWUAYANbHYH, MApHY UK rpynnoByto nabopaTtopHyto paboTy;

2. 3KCnepuMEeHT MMeeT HEBOMbLLYIO MPOAOMXUTENBHOCTL U CITIOXHOCTb U BXOAMT B CTPYKTY

Py ypoka.

[na n3yyeHnsa npeameta «buonorusi» Ha aTane oCHOBHOro obuiero obpasoBaHusa oteoauTcs 280
Yyacos:

5 knacc — 34 vyacos;
knacc — 34 4yacos;

Knacc — 68 4yacos;
Knacc — 68 4yacos;
Knacc — 68 4acos.

HaHHana obpa3oBaTenbHaa nporpamma obecneynmBaeT CO3HaTENbHOE YCBOEHME Y4alMMUCA
BaXHEMWNX OGUONOrMYEecKMX MOHSITUIA, 3aKOHOB M Teopui, opmMupyeT npeacTaBfieHMe O POonu
61onorMn B No3HaHMN XMBOTrO MMpPa U B XMU3HU YenoBeka. OCHOBHOE BHMMaHUe yaensaeTcs CYLHOCTM
6uonormyecknx ABNeHNI, NPoLLECCOB N METOAAM UX U3YUEHUS.

CTpyKTypa npeAcTaBneHHbIX B JAHHOM METOAMYECKOM NOCcoOMmM NnaHoB YPOKOB M NabopaTopHbIX
paboT oTpaxaeTcs NocnefoBaTeNbHOCTL U3YyYeHNa 1 copepxaHus buonorum B 5-9 knaccax.

B 5-7 knaccax y4vawmecs y3HalT, YeM XuBas nNpupopa OTNMYaeTca OT HEXUBOW; Mofy4datoT
obLime nNpeacTaBneHNs O CTPyKType GUONOrM4eckon Hayku, eé NcTopum U MeTofax UCCneaoBaHus,
LapcTBax XMBbIX OPraHM3MOB, cpefax obuTaHus OpraHM3MoB, HPABCTBEHHbIX HOPMax U MpuHLMMNax
OTHOLLEHNSI K Npupofe. Yyalumeca nonyyatT CBeAeHMs O KIeTKe, TKaHAX M opraHax, o npoueccax
XN3HEe4eATEeNbHOCTN OpraHn3moB, 06 YCNOBUSX XU3HU U pa3HOobpa3vmn XUBOW MPUPOALI, a Takxe o
CTPOEHUN, XM3HeOeATENbHOCTU 1 MHOroo6pa3un 6akTepuii, rpnboB, pacTeHNA U XNBOTHbIX.

OcHoBHOEe copepxaHue Kypca 8 knacca HanpaBsreHo Ha (hopMUpoBaHKE y 00YyYatoLUXCA 3HAHUI U
yMeHUIn B obnactn ocHOB aHaToMuu, (OU3NONOTUN U TUTMEHBbI YENoBeKa, peanusaumm YCTaHOBOK Ha
380poBbI 06pa3 Xxn3Hu. CopepxaHne Kypca OpUeHTUPOBAHO Ha yrnybneHue n pacluMpeHne 3HaHui,
obyyalolmxca O MpOsIBNIEHMM B OpraHM3Me YenoBeka OCHOBHbIX >KW3HEHHbIX CBOWCTB,
nepBoOHaYanbHble NPeACTaBNEHNA O KOTOPbIX OblM NOMyYeHbl B 5—7 Knaccax.

OcHoBHOe copepxaHue Kypca buonormm 9 knacca nocBsiLLEeHO ocHoBaM obuen 6uonorun. OHo
HarnpaBneHo Ha 0606LeHne OBLMPHBIX PAKTUYECKUX 3HAHUI 1 cNeLManbHbIX NPaKTUYECKUX YMEHU,
COPMMPOBaHHBIX B MpeAblAyLUMX Kraccax, TECHO CBSI3aHO C pa3BUTMEM OMOMOrMyeckon Hayku B
LLefIOM 1 XapaKTepu3yeT COBPEMEHHbIN YPOBEHb €€ pa3BUTUS.

OOHUM U3 OCHOBHbIX MPUHLUMMOB MOCTPOEHUS MpPOrpaMmbl ABMASETCA MPUHUMM OOCTYMHOCTU.
OKcnepuMeHTanbHble AaHHbIE, MONMYYEHHbIE YYALLUMMUCS NPU BbIMOSIHEHUN KONIMYECTBEHHBIX OMbITOB,
MO3BONAIT yYyalMMCH CaMOCTOATENbHO AenaTbh BbIBOAbI, BbISIBAATb 3akoHoMmepHocTu. [lopxoppl,
3anoXeHHble B COAEpXaHWe nporpamMmel Kypca, Co3AalT HeobxoauMble YCnoBUs AnS CUCTEMHOTO
YCBOEHMSA Yy4yalMMUCH OCHOB Hayku, Ana obecrneyeHus pasBUBAKOLWLEr0O W BOCMMTLIBAOLIENO
BO3AENCTBUSA 0By4YeHUA Ha NUYHOCTb yvaulerocsi. PopmMupyemble 3HAHWUA LOMXHbI CTaTb OCHOBOM
CUCTEMBI ybexaeHui LLIKOMbHUKA, A0pOM ero Hay4HOro MVPOBO33pPEHMS.

© 00 dO®
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OnuncaHne maTtepuanbHO-TEXHMYECKON 6a3bl LeHTpa « Touka
poOCTa», UCNOJSIb3yEMOro AnA peanu3aumm obpasoBaTefbHbIX
nporpamMm B pamMKax npernogasaHusa 61Monorum n 3Konornm

MaTepuanbHo-TexHu4eckaa 6as3a ueHTpa «Touyka pocTa» BknovyaeT B ceba umdposble na-
6opaTopum, Habopbl Knaccmyeckoro obopyaoBaHus Ans NpoBeaeHMs 6UONOrMYeckoro NpakTukyma, B
TOM 4uCflie C UCMOSIb30BaAHNEM MUKPOCKOMOB. YUUTbIBas NPaKTU4ECKUA OMbIT NPUMEHEHNS OAHHOI0
obopyooBaHMA Ha ypokax Ouonormm u B MNPOEKTHO-UCCNEeAOoBaTENIbCKOW AEATENbHOCTU, CAEnaH
OCHOBHOW aKLEeHT Ha onucaHny LMdpoBbIX nabopaTopuii 1 X BO3MOXHOCTAX. [pn aTom undposblie
nabopatopun B KommnekTaumm «buonormna», «3komnoruay, Puanonorusa» COAepXaT Kak
MHOMBMAYanbHbIE AATYMKK, TaK 1 noBTopstowmeca (Tabn. 1). HaseaHua nocnegHux B npuBenEHHOM
Tabnuue BblOeneHbl KypcuBOM. Hanumume nopoOHbIX MOBTOPSAIOWMXCS AAaTYMKOB paclunpsieT
BO3MOXHOCTM neAarora no opraHn3auumn nabopaTopHOro npakTukyma.

Tabrmuya 1
Ne n/n Buonorusa Okonorua duzunonorus
1 BriaxHoctv Bo3ayxa BriaxHocTv BO34yXxa ApTepuanbHOro gasneHuna
2 3neKkTpornpoBoanmMocTv 3rneKTpornpoBoanmMocTy Mynbca
3 OcBelyéHHoctTH OcBelyéHHocTH OcBelyéHHocTH
4 pH \oH pH
5 . . Temriepartypsi Tenia
Temriepatypbl OKpyXxaroLyes Temrieparypel oKpyxaroLyes
cpesnbi cpesnbi
6 HuTtpaTt-noHoB YacToTbl gblXxaHna
7 Xnopva-uoHos YckopeHus
8 3BykKa OKI
9 BnaxHocTtu no4ssbl Cunbl (apromeTp)
10 Kucnopoga
11 OnTuyeckomn NNOTHOCTU 525 Hm
(konopumeTp)
12 OnTtunyeckon NnotHocTn 470 HM
(konopumeTp)
13 MyTHocTu (TypbuaumeTp)
14 Okucu yrnepopa

Jatumku n pononHuTenbHble MaTepuanbl (NEpPeXOAHUKW, YYBCTBUTESbHbIE 3NIEMEHTbI, METO-
AVYecKkne MaTtepwvarnbl, 3apsgHOe YCTPOMCTBO M [Ap.) KOMMMEKTYTCA B KOpPOOKM-YeMOAaHbl.
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S

Huxe paHa KpaTkas xapakTepucTnka UMdPOBbIX OATYMKOB, NPUBELEHbI BbISIBIIEHHbIE Ha
NnpakTuKe TexHONMornyeckue ocobeHHOCTU MpPUMEHEHUA. YUYET STUX OCOBGEHHOCTEN MO3BOMUT
NpaBWUIIbHO MCMOMb30BaTb AATYMKMN U NPOANUTE CPOK UX CIYXObI.

B komnnekTe LugpoBbix nabopaTopuin cogepxaTcsa MybTUAaTYMKM U MOHOOATUUKN.

MynbTMAATYMK MO SKOMOrMM MO3BOMSET U3MeEpATb Chnefylolme fnokasaTenu: BOLAOPOLHbLIN
nokasaTesflb BOAHbIX Cpefl, KOHLUEHTpauuu HUTPaT-MOHOB W XJIOPUA-MOHOB, 3MEKTPONPOBOAHOCTD,
BNaXHOCTb, OCBELLEHHOCTb, TEMMNEPATYpy OKpyXatloLlen cpepl, TeMrnepaTypy pacTBOPOB, paCcTBOPOB
n TBEPAbIX Ten (puc. 2).

BNONOIrnA
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S MynbTuaaTamk no usnonorum no3BosnseT onpeaensTs apTepuansHoe AaBneHue, nynbe,
TemMnepaTypy Tena, 4acToTy AblXaHus, yCKOpeHue ABUXeHUs (puc 3).

O6Lwas xapakTepncTuka umdpoBbIX AaTYMKOB [JaTumku
du13nyecknx napaMmeTpoB OKpYXatoLlen cpenbl
[laTunk BNaxHoCTU BO3AyXxa — NpefHa3HavyeH Ans M3MEepPeHUs OTHOCUTENbHOM BIIAXHOCTU
Bo3ayxa. [lnana3oH uamepenusa snaxHoctu: ot 0 go 100 %. Pa3spelueHne no BNaxHOCTU:
0,1 %. Bpemsa yctaHoBneHusa curHana: 17 c.
[laTumk BNaxHOCTM NOYBbl — NpegHa3Ha4yYeH Anst UISMEPEHUA CTEMEHN YBNAXHEHUS MoYBbI,
BblpaXeHHOWN B npoueHTax. [MpMMeHsaeTca B arpoakonorMyeckmx U CenbCKOX03ANMCTBEHHbIX
nccnepoBaHusix.
[laTunk SnekTponpoBOAMMOCTM — MpedHa3HavyeH pnsa perucTtpaumm u U3MeEpPeHUs yOenbHOW
3NEKTPONPOBOOHOCTM XUOKMX Cpen, B TOM YMCME M BOOHbIX pacTBOPOB BelecTB. [pumeHaeTca npu
N3yYeHNN XapakKTEPUCTUK BOOHbIX PACTBOPOB, B TOM YMCI1E NMOYBEHHLIX BbITAXEK.

JaTuMk OCBELEHHOCTM — U3MepsieT YpPOBEHb OCBELIEHHOCTM W obnagaeT CrnekTpasnbHow
YYBCTBUTENBHOCTbLIO BrIM3KON K YyBCTBUTENBHOCTU YENOBEYECKOro rnasa. [JuanasoH namepenusi: ot 0
no 188 000 nk. OTHocuTenbHan norpewwHocTb: 15 %. Ouana3oH pabounx gnuH BonH: oT 350 go 780
HM. TexHonornyeckme ocobeHHOCTU: YyBCTBMTENEH K HANpaBNeHNO Ha UICTOYHKK CBETA.

JaTtumk TemnepaTypbl OKpyXatoLwen cpedbl — U3MepsieT TemnepaTtypy BO3AyLUHON cpedbl. daTumk
OCHalLeH BbIHOCHBIM W TFepMeTUYHbIM TemnepaTypHbIM 30HOOM, YCTOMYMBBLIM K nabopaTopHbIM
peareHTam. [Ouana3oH wuamepenun or —40 po +180 °C. TexHonornveckne ocoOEHHOCTU: Ans
MonyyYeHns [OCTOBEPHbIX [AaHHbIX BECb 30HA [OMXEH HaxoauTbCs B U3MEpAeMon cpefe, B
NMPOTUBOMONIOXHOM Cflydae BO3HMKAET 3HauuTenbHasd MOrpelwHocTb M3-3a Tennonepegavv Mo
MeTannMyeckoMy 30HOY W pacceuBaHuM NGO MOrMoOLWEHUM 3HEeprun B TOM MecTe, TAe OH He
HaxoAUTCA B U3MepAEMON cpeae.

JaTtumk TemnepaTypbl pacTBOPOB — M3MEPSET TeMnepaTtypy pacTBOpPOB M cbinyunx Ten. OcHaleH
BbIHOCHbIM Y repMEeTUYHBIM TEMMNEPATYPHbIM 30HAOM, YCTONYMBLIM K NTabopaTopHbIM peareHTam (p#c.
6). Ouana3oH uamepenun ot —40 po +180 °C. TexHonornyeckme ocCOBEHHOCTW: ANA MONyYeHus
OOCTOBEPHbIX AaHHbIX BECb 30HA, AO/MKEH HaxOoO4MTbCH B M3MeEpPSieMOn cpefe, B MPOTUBOMOSIOXHOM
cny4ae BO3HMKaET 3HauMTeNbHasA NOrpewwHocTb M3-3a Tensonepeaaym no MeTannmyeckoMy 30Hay u
paccevBaHuKn nMb0 MOrfoWEHUN SHEPTUU B TOM MECTE, FA€ OH HE HaXopouTCs B U3MEPSIEMON cpese.
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BNONOIrnA

TOUKA \IPOCTA
£

[atuMk TemnepaTtypbl TepMonapHbli npefHa3HadeH p[na u3mepeHua Temnepatyp gno 900.
Mcnonb3yeTca npu BbIMONHEHWM paboT, CBA3a@HHbIX C W3MEPEHWEM TemnepaTyp MnaBfieHus U
pa3noXxeHusl BELLECTB, a TaKXe AJ1A N3MEPEHNA TEMNEPATYpPbl B 3K30TEPMNYECKUX MPOLLECCaX.
[laTumnk 3ByKa — U3MepsieT ypoBEHb LLYMOB B OKPYXalLLEN cpefe M NPy OLEHKE LUYMOIMOTOLLAoLLmMX
nsonsatopos. OuHamuyecknn ananasoH: ot 30 go 130 gb. YactoTHbin gnanasoH: ot 50 'y, oo 8 kI'y,
Paspewenne: 0,1 gBA (akyctuyeckue peumbenbl). TexHonormyeckne ocobeHHOCTU: paTyuK
YYBCTBUTESNIEH K PE3KMM 3BYKaM, KOTOpbIE MOTYT AaTb 3aBbllEHHbIE pe3ynbTaTbl U3MEPEHUN.

RELEON

[aTtuMk onTuyeckom nnoTHOCTM (KONOpUMETP) — npedHa3HayeH pAaNnd M3MepeHus OMNTUYECKOW
NAOTHOCTM pacTBOPOB Ha 3aJaHHOW ANUHE BOSHblI (M3MEpPSAET KONMMYEeCTBO MPOMyCcKaeMoro ceeta
yepes ncecnepyemboin pacTtBop npwm onpeaeneHHoun ONnHe BOJIHbI).
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TOYKA IIWPOCTA

B koMnnekT BXOAAT JAaTUMKKU C pasfMYyHOWN ANMHON BOSH MNOMYyNPOBOAHMKOBBLIX MCTOYHUKOB CBeTa:
465 n 525 Hm. Ouanas3oH uamepeHusa koadpdumumeHta nponyckaHma ceeta: oT 0 go 100 %.
Pa3peweHne npu usamepeHum koadpdpuumeHTta nponyckaHusa: 0,1 %. [Odnana3oH wuamepeHus
onTuyeckon nnotHoctu: ot 0 go 2 D. PaspelueHue npu uamepeHun ontudeckon nnotHoctu: 0,01
D. OnuHa ontudveckoro nytu kiooBetbl: 10 mMm. O6BEM kioBeTbl: 4 Mn. TexHonormyeckue
0cobeHHOCTU: TpebyeTcst XOpOLIO NPOMbIBaTh KIOBETY ANA UCCIIeAyeEMOro pacteopa.

BMOIormA

JaTtumk MyTHOCTM (TypOmanmeTp) — onpeaensieT MyTHOCTb pacTBopa B MHpaKpacHOM Avana3oHe
cBeTa Ha OCHOBaHUN WU3MEpPEeHUs UHTEHCMBHOCTW CBETOBOrO MOTOKA pacCesHHOro 4vactuuamm,
B3BELUEHHbIMWU B KOHTpoONupyemMoM pacTteope. [uana3oH uamepenusa: ot 0 mo 200 NTU
(Nephelometric Turbidity Units — HedhenomeTpuyeckme eamHuusl MyTHocTu). Paspewenne: 1 NTU.
OnuHa BonHbl nctovHuka ceeta: 940 HM. TexHonormyeckne 0cobeHHOCTU: TpebyeTcsi XOpoLuo
NpoMbIBaTh KIOBETY ANS UCCNeLyemMoro pactesopa.

[aTunkn xummn4eckunx napameTpoB okpyxatowen cpeabl Jatunk pH — npegHa3HayeH
018 N3MepeHns BOOOPOAHOIo nokasaTtens B BOAHbIX pacTBopax (puc. 9). [lnanasoH namepeHus
pH: ot 0 o 14. Paspewwenue: 0,01 pH. Ouana3oH paboumx Temnepatyp: ot 10 go 80 °C. OnuHa
N3MEepUTENBHOrO 3NeKTpoaa:
140 mmMm. Wcnonb3yetca Ans WM3MepeHuss BOAOPOAHOro nokasaTens BOAHbIX PacTBOpPOB, B
pasnuyHbIX NCCeA0BaHUSX 0O bEKTOB OKpYXaloLLen cpeabl.

TexHonornyeckne ocobeHHOCTH:

1) crTabunuzauma nokasaHui HacTynaeT B TeYeHne OT 2 A0 7 MUH (3TO BPEMSI OOHOI0 U3MEPEHUSI);

2) nepep N3MepPeHNEM 1 Nocsie HEro HEO6X0AMMO NPOMbIBaTL B AUCTUMNMPOBAHHON BoAe, YTOObI He
cbunacb Kannbpoeka;

3) B HUXHEN 4YacTu 3MeKTpoLa HaxOAUTCS CTEKNAHHbIA LUapuK, YyBCTBUTENbHbIA K yaapam, 4To
TpebyeT OCTOPOXHOCTM B 06paLLeHny;

4) npu XpaHeHuM o06fA3aTenbHO MOMELLaTb HUXHIOK YacTb 3NeKTpoga B cneumanbHbid GloKC
(BCcTaBnsieTcA Yepes OTBEPCTUE B KpbILKe OloKca);

5) B OloKce Bcerga [ONMXeH ObiTb TPEXMONSAPHLIN pacTBOp Xfopupa HaTpusa, criegyeT 3apaHee
no3aboTnTbCs O 3anace pacTBopa, T.K. OH HEMHOIO NMpPofiMBaeTCs NpuU U3BMIEYEHMUN SMEKTpoaa, B
cyxom BloKce aneKkTpop, CKOpo BbIMAET U3 CTPOS.

[aTynk HATPaT-MOHOB — MO3BOSISAET U3MEPATb KOHLLEHTPALMIO HUTPAT- MOHOB B UCCNenyeMoMm
pacTtBope. [Juana3oH namepeHus: ot 2x10°° po 0,2 monb/n. Pabounii gnanasoH pH: ot 0 go 12
eonHuy, pH TexHomnormdyeckne ocobeHHOCTU: CTabunmsaumsa nokasaHui HacTynaeTt B TeYeHue
OT 2 MuH. lpegHasHaveH Anst KONIMYECTBEHHOrO OnpefesrieHMs HUTPAToB B Pa3fINYHbIX
06beKTax OKpyXaloLLlen cpeapl: Boge, oBowax, ppykrax, KonbacHbIX u3genusax n T.4.

[laTumnK Xnopua-moHoOB — CNYXUT A1 USBMEPEHUA KOHLEHTPaLMN MOHOB XJlopa B UCCIeQyeMOMm
pacTBope. [lnana3oH uamepenus: ot 10° go 1 monb/n. PaGounit ananasoH pH: ot 0 go 12
eovHuy, pH. OnuHa anektpoga: 140 mm. [1na 3KOMOrMyYeckux UCcreaoBaHuii LienecoobpasHo
NCMonb30BaTb HEKOTOpble [aTyMKM M3 OPYrUX KOMIMJIEKTOB MOCTaBkM 060OpyLooBaHUS.
TexHonornyeckne ocobeHHoCTU: cTabunmaaumsi NoKasaHUn HacTynaeT B TeyeHne 7 MUH (3To
BpeEMS OHOro uamepenust). Micnonb3lyeTca Ana KoNnMYeCcTBEHHOMO onpeaeneHnss coaepxaHus
MOHOB XJ10pa B BOAHbIX pacTBopax, NoyBe, NpoAyKTax NUTaHus.

Mpn mcnonb3oBaHUM [ATYUMKOB HUTPAT-MOHOB M XJIOPUA-UOHOB K CheLManbHOMY pa3bemy
MynbTUAATYMKA MO 3KONOrnmn Heo6X0AMMO NOOKITHYATb MOHOCENEKTUBHbIN 311eKTpoA (pabouni
3NEKTPOA), a TaKXe 3f1eKTpo, cpaBHeHus (puc. 10).

JaTtuuk Kucnopoga — npegHasHayeH Ans onpeaeneHnsa OTHOCUTENbHOW KOHLUEHTpaLmMm Kucrnopoia B
Bo3ayxe. [Ouana3oH u3mepenusa: ot 0 po 100 %. Paspewenune: 0,1 %. TexHonormdeckue
0COOEHHOCTU: MpPU M3MEPEHUU COAEPXaHWUS ra3a B BblObIXaeMOM BO3[yXe HeoOXoouMo AepxaTb
MembpaHy MakcManbHO 65IM3KO KO pPTy; BOCCTAHOBIEHME MOKa3aHUA Ha BO3yXe NPoMCXoauT Yyepes
1-2 MuHyTBl (Bpemsa auddy3smm 4yepe3 MembpaHy). [aTtuuk okucu yrnepoga — wusmepsieT
BUdRIHRALIME MOHOOKCHIA Yrnepoaa (yrapHoro rasa) B OKpyxatolen cpeae. [manasoH usmepegus:



TOYKA I'POCTA

BNONOIrnA

oS 0 po 1000 ppm (MunnunoHHble ponu). PaspeweHve patyumka: 1 ppm. TexHomormyeckue
0COBEHHOCTU: MpU YYéTe B UCCNENOBaAHUM eLé 1 coaepXaHusa Kucrnopoda notpebyeTcs nepecyeT u3
MUJIIIMOHHBIX JONEN B NPOLUEHTLI ANA NPUBEAEHUS K OAHON pa3MepHOCTU (3HavyeHue B ppm cnegyet
pa3genutb Ha 10 000).

Puc. 71. Jatunku Kucnopoga (crnesa) n yrapHoro rasa (cnpasa)
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TOYKA I 'POCTA BEMONOrUA

HaTtuvkn usnonorndyeckmx nokasaTenen opraHnama yenoseka [laTuuk Temnepatypbl Tena —
npegHasHayeH O HEnpepbiBHOrO U3MEpPEeHua TemnepaTypbl Tena B MOAMbILEYHON BRaguHe
OcHaluéH BbIHOCHBIM 30HAOM. [JuMana3oH uamepenusa: ot 25 oo 50 °C. Pa3pelwwenune gatumka: 0,1 °C.
TexHonornyeckass OCOOEHHOCTb: ANs TOYHOrO M3MEepeHMs B MNOAMbLILLIEYHOW BnaguHe [OOfXHa
HaxoANUTbCS BCA MeTann4yeckasa 4yactb 30HAa.

JaTumk apTepvanbHOro gaBneHus — NO3BoNseT U3MepsTb apTepuanbHoe AaBreHne B AnanasoHe oT
0 po 250 mm pt.cT. Pa3speweHne pgatumka: 0,1 mm pt1.cT. [aTtuMk nNo3BonaeT onpenenuTb
CUCTOMMYEeCKoe, AMacTonu4eckoe paasBneHve, nynbCc. B KoMnnekT patuuka BXOAWUT cneuuwarnbHas
MaHXeTa C YTArMBalLLMM MEXaHM3MOM, HarHeTaTtesnb BO3AyXa C BO3AYLUHLIM KnanaHom 1 Tpybka ans
NOAKIYEHUS K AaTUMKy. TexHorormyeckne ocobeHHOCTU: HeOBXOAMMO KOHTPONUPOBATbL NMIOTHOCTb
NOAKIIOYEHNA pPa3beMOB, MNPaBUIILHOCTb MOMOXEHMA MaHXEeTbl Ha nnede. Bo3gyx M3 MaHXeTbl
cnepyeTt cryckaTb paBHOMEPHO, MeAJSIEHHO, Crierka NPUOTKPbIB KNarnaH HarHetartens.

JaTtumk nynbca — MO3BOMsET HenpepbiBHO OMNpefensaTb 4acTOTy CepAedHbIX cokpalleHun. Nmeet
BbIHOCHYIO KIMMCY, HageBaemyto Ha nanew nccnegyemoro. [lnanasoH namepenuns nynsca: ot 0 go 250
yo/MuH. Paspewenue: 1 ya/MuH. TexHomormyeckue 0COOEHHOCTU: crieayeT KOHTPOMpoBaTh
NpaBWMbHOCTb HaAEBaHUS KIUMChl, T.K. MpW U3NUWHE rNyObOKOM HageBaHWM OHa MepeAaBnvMBaeT
MenKne KpOBEHOCHbIE COCYAbl ManbLa, YTO YMeHbLIAeT TOYHOCTb UBMEPEHUN.

JaTumk 4yacToTbl AblXxaHuUA — MpefgHasHayeH AN U3MEpPEHUs 4acToTbl AbIXaTeNbHbIX ABUXEHWUIA
(UMKNOB «BOOX-BbIAOX») 3@ eAuHULY BpeMeHU. AHanu3npyeTca KONMMYECTBO COKPaLLeHWi rpyaHoun
KNeTkn 1 nepepHen GplowHON CTeHKN. B KOMNNeKT aatynka BXOAMT Habop rMrmeHnYecknx Hacagok,
NAOTHO HafeBaeMbIX Ha AbixaTenbHyto Tpybky. OuanasoH muamepeHus: ot 0 go 100 uMKNOB/MUH.
Paspewenne: 0,5 umkna/muH. [aTumk yCKOPEHUs — OnpeaenseT YCKOpeHne ABUXYLUMXCA 0ObeKTOB
no Tpem ocam koopauHat. Ounana3oH namepenus: ot —8 po +8 g. PaspeweHue gatyuka: 0,004 g.
Oatunk OKI — npepHasHayeH ANs U3MEPEHUs 3NeKTPUYeCKoW akTUBHOCTU cepaua. Onpepensier
napamMeTpbl, Heobxoaumble AN MOCTPOEHUSA 3NEKTPOKapAMOrpaMmbl C MOMOLLBIO crlelmanbHbIX
OOHOPAa30BbIX HATENbHbIX MEAVMUUHCKUX SMEeKTPOAOB, MOCTaBMASEMbIX B KOMMMEKTe C AaTyYMKOM.
TexHonornyeckne ocobeHHOCTU: rpaduK 3NeKTpoKapanorpaMmbl B MNporpaMMHoOM obecrieveHun
cTpouTcsa B OOHOM oTBEeOEeHUM.
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TOYKA I'POCTA EVOMOMVS
S

[aTynk KMCTeBOM CUnbl (3proMeTp, CUIoOMep) — N3MepaeT CXMMaloLLee yeunve, co3faBaeMoe KUCTbIO
pyku. Ouana3oH uamepenuin: ot —50H po +50H wn BTOpon BapwmaHT — 10H po +10H (6o B
Kunorpammax, rpammax). Paspewienue: 0,02H.

PaboTa B nporpammMHOM obecnedeHuun Releon Lite

B komnnekTe undposoi nabopaTtopun Releon noctaBnsaeTca nporpaMMHoe obecnedeHue Releon Lite
Ha USB-dnew-Hakonutene, a Takxe Bluetooth-apantep gna cBaA3n peructpatopa AaHHbIX C
6ecnpoBoaHbIMU jatynkamm (p#c. 13).

YcraHoBka 10O Releon Lite Ha peructpaTop AaHHbIX C onepauuoHHon cuctemon Windows moxet
ocyecTBnATbCA Kak ¢ t/SB-chnew-HakonuTens, Tak U ¢ canta Npou3BOAUTENS, YCTAHOBKAa Ha
MOb6unbHble TenedoHbl (CMapTgOHbI) — TONMbKO C canTa NPOU3BOOUTENS, CCbifika Ha KOTOpPbIN
NpuUBOANTCA B CMUCKE WCTOYHMKOB WHcpopmMauum nocobus. B nocnepgHem criyyae [ocCTynHa
yCTaHOBKa Ha ycTponcTBa ¢ nnatdopmamun Android v iOS. TNopsapok yctaHoBku O Releon Lite
onncaH B PYKOBOACTBE, KOTOPOE BXOAWT B KOMMJEKT MocTaBku. AnroputMm pabotbl B
nporpaMMHOM obecneyvyeHnn HecrnoxeH. padmyeckn OH MpeACTaBfeH Ha CreayrLen cxeme
(puc.14)
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TO4YKA IWPOCTA

BMOIormA

Hayano pabotbl ¢ undpposon nabopatopmen RELEON

Mpu M3y4YeHMU ecTeCTBEHHbIX HayK B COBPEMEHHOWN LUKOSIE OFPOMHOE 3HaYeHWe WUMEeeT Ha-
rMsSgHocTb y4ebHoro maTepuana. HarnagHocTb OaéT BO3MOXHOCTb ObicTpee U riybxe ycBamBaTb
nU3yyaemyr Temy, rnomoraeT pas3obpaTbCA B TPYAHbIX OIS BOCMNPUSTMSA BOMpPOCax, M MoBbllaeT
WHTEpecC K npeameTy.

LincdpoBble nabopatopumn «LUKonbHOro KBaHTOpPUyMa» — 3TO Ka4eCTBEHHbI CKayoK B CTa-
HOBMEHUN COBPEMEHHON ecTecTBeHHO-Hay4yHown nabopatopun. Bce nporpammHoe obecneyeHue Ha
pycckom si3bike. MeToauyeckne matepuanbl paspaboTaHbl POCCUNCKUMNU MeToaUCTaMM U YYNTENnaMu
B cOOTBeTCTBMU ¢ PeaeparnbHbiM KOMNOHEHTOM rocyAapCTBEHHOro obpasoBaTtenbHoro CtaHaapTa no
ouonorun.

LincbpoBble nabopaTopumn SIBMSIOTCS HOBbIM, COBPEMEHHbIM 060pYyAOBaHMEM [Afisi NMPOBeAeHUs
CaMbIX pPa3fNMYHbIX LIKOJMbHbLIX UCCrenoBaHUi eCTECTBEHHO-HAy4YHOro HanpaeneHus. C Mx NoMOLLbO
MOXHO MpOBOAUTL PaboThl, KaK BXOAALME B LUKOSIbHYH MpOrpaMMy, Tak M COBEpPLUEHHO HOBble
nccneaoBaHus.

MpumepHasa pabo4vas nporpamma no 6uonorun anst 5—9 KNaccos ¢ UCMONb30BaHMEM
obopynoBaHus LeHTpa «Touka pocTay

Ha 6a3e ueHTpa «Touka pocta» obecneumBaeTcs peanusauus obpas3oBaTesfibHbIX MPOrpamm
€CTECTBEHHO-HAY4YHOW WM TEXHONOrMYECKOW HamnpaBneHHOCTEN, pa3paboTaHHbIX B COOTBETCTBMM C
TpeboBaHMAMN 3aKOHO[ATENBLCTBA B chepe 06pa3oBaHust U ¢ y4ETOM pekoMeHpaumin PenepanbHOro
onepaTtopa y4yebHoro npegmeTa «buonorusay.

O6pas3oBaTtenbHas nporpamMma MoO3BOSISIET MHTErpUpoBaTh peanusyemble 3A4ecb MNOAXOAbl,
CTPYKTYpy M cofepXaHue npu opraHusaumm obyyeHusa 6uonorum B 5—9 knaccax, BbICTPOEHHOM Ha
6a3e nboro U3 4OCTYMHbIX y4ebHOo-MeToan4Yecknx komnnekcos (YMK).

WNcnonb3oBaHne obopyaoBaHus LeHTpa «Touyka pocta» npu peanusauun gaHHoun Ol nossonset
co34aTb YCINOBUS:

e [ANA pacMpeHns coaepXxaHns LWKONbHOro buonornyeckoro o6pasoBaHus;

* [O115 NOBbILWEHUS NO3HaBaTENbHOW aKTUBHOCTM 00YyYaloLMXCA B €CTECTBEHHO-HAY4YHON

obnactu;

* OS5 pa3BUTKA IMYHOCTU pebeHka B npoLecce 00yyYeHus B1osorum, ero cnocobHocTen,

hopMUpoBaHMA 1 YOOBNETBOPEHMUS COLMANBbHO 3HAYUMbIX MHTEPECOB M NOTpebHOCTEN;

*  Ansi paboTbl C 0AaPEHHBIMU LUKONbHUKaMKW, OPraHn3aLmmn nx pa3BuTnusa B pasnmyHbix 06nacTsax

obpas3oBaTefibHOM, TBOPUECKOW AEATENBHOCTMY.

MpumeHssa wuucpoBble nabopatopuy Ha ypokax Ouonorum, yyawmecss CMOryT BbINOSIHUTL
MHOXeCTBO nabopaTopHbIX paboT U SKCNEPUMEHTOB MO MPOrpaMMe OCHOBHOW LLKOSbI.

Buonorua pacteHui:

IbixaHne nuctbeB. [bixaHue KopHewn. [lornoweHne BoOAbl KOpHAMW pacTeHun. KopHeBoe
hasneHue. cnapeHne Bogbl pacteHuamMu. PoTocunHTe3. [bixaHue cemsdaH. YCnoBust npopacTtaHus
cemMsH. Tennontobusble 1 XONOAOCTONKNE pacTEeHUS.

3oonorus:

N3yyeHne OOHOKNETOYHbIX XMBOTHbIX. V3yyeHWe BHELUHEro CTPOEHMSA [OXAEBOro 4epss,
HabnogeHve 3a ero NepeiBUXeHNEM U peakuns My Ha BHELLHWE pa3gpaxeHus. VIdyuyeHune cTpoenus
MOJIIIOCKOB MO BriaXHbIM npenapatam. M3ydeHne MHOroobpasvs YNeHUCTOHOMMX MO KOJUIEKLUMSAM.
N3yyeHne cTpoeHus pblb No BnaxHsIM npenapaTtam. N3yyeHne cTpoeHus ntuu. MsyyeHne cTpoeHus
MIEKOMMTAILLMX MO BRaXHbIM Npenapatam. BogHble XMBOTHbIE. TEMNOKPOBHbBIE N XONOLHOKPOBHbIE
XNBOTHbIE

YenoBek 1 ero 310poBbLE:

N3yuyeHne kpoBoobpalueHusa. Peakuuss CCC Ha A03MPOBaHHYK Harpy3ky. 3aBUCUMOCTb MeXay
Harpy3kom M YpOBHEM 3HepreTmyeckoro obmeHa. aszoobmeH B nérkmx. MexaHu3m nEroyHoro

AbixaHua. Peakuusa OC Ha dmamyeckyro Harpy3ky. XKn3HeHHad €MKOCTb Nnerkux. BoigenutenbHas,
B conepxaHue 9




TOYKA I'POCTA EVOMOMVS

,D,SxaTeanaﬂ N TepMOpeErynsaTopHas yHKLMA KOXK. [Jenctene oepMeHTOB Ha CyOCcTpaT Ha npumepe
KaTana3sbl. [TpucnocobneHHOCTb OpraHM3MoB K cpefe obuTaHus.

Obuwas buonorus:

Hencterne depmeHTOB Ha cybcTpaT Ha npumepe kaTanasbl. Pasnoxenue H,0,. BnusHue pH
cpefbl Ha akTUBHOCTb hepMeHTOB. DaKTopbl, BNUAIOLLME HA CKOPOCTb NpoLecca (hoTOCMHTE3a.
N3yueHne KNeTok u TKaHenh pacTeHW U XUBOTHbIX Ha FOTOBbIX MUKpoMpenapaTtax U ux onucaHue.
BbiABNeHME M3MEHYMBOCTM Yy OpraHu3amoB. BbiaBneHume npucnocobneHuin y opraHM3MoB K cpene
06uTaHMA (Ha KOHKPETHbIX NpUMepax).

OcobeHHOCTK coaepXaHusa CTPYKTYPHbIX KOMNOHEHTOB paboyen nporpaMmmbl
no 6uonorun B 5-9 Knaccax ¢ ncnonb3oBaHnemMm obopyaoBaHUA LEHTPA
«To4ka pocTta»

MnaHupyemble pe3ynbTaTbl 06yyYeHnst No Kypcy «buonorusa. 5-9 knaccy.

MpegmeTHble pe3ynbTaThl:

1) dopmupoBaHNe LLEHHOCTHOrO OTHOLUEHUSI K XMBOW MpuUpoAe, K COBCTBEHHOMY OpraHusmy;
NMoHUMaHne ponu 6uonorun B POPMUPOBaAHUN COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHbI
MUpa;

2) yMmeHVWe MNpUMEHATb CcuUcTeMy OMONOrMYECKUX 3HaHWWA: pacKpbliBaTb CYLIHOCTb XWBOTO,
Ha3blBaTb OTMMYMSA XMBOrO OT HEXMBOro, MNepeynucriaTe OCHOBHbIE 3aKOHOMEPHOCTWU Op-
raHmsaumm, @YHKUMOHMPOBAHUS OOBLEKTOB, ABMEHWA, MNPOLLECCOB XWBOW MpPUPOAbI, 3BO-
MIOLUMOHHOIO pa3BUTUA OpraHMYecKoro Mupa B €ro eOuHCTBE C HEXWBOW NPUpPOAOH;
CbOpMUPOBAHHOCTb MpPEACTaBfiEHNA O COBPEMEHHOMW TEOpWUW 3BOMKOLUUN N OCHOBHbIX
cBMAETENbCTBAX 3BOMOLMNY;

3) BnageHue OocCHOBaMM MOHATMINHOrO annapaTta W Hay4yHoOro A3blka Guonorum: Mcnosib30BaHue
N3YyYEeHHbIX TEPMWHOB, MOHATWMN, TEOPWW, 3aKOHOB U 3aKOHOMEpHOCTEN ANA OObACHEeHMSA
HabnogaeMbix 6MONOrM4YeCcKNX 06 LEKTOB, ABIIEHWUI U NPOLIECCOB;

4) noHumaHue cnocoboB MOMyyYeHus BUOMOMMYECKMX 3HAHWW; HanMyne OnbiTa UCMOMb30BaHUSA
METOAOB 6MOMOrMM C UENbio U3YYEHUs] XUBbIX OOBEKTOB, OMOMOrMYECKUX SABMEHUA WU
npoueccoB: HabnwoaeHwe, onucaHue, MPOBEOEHME HECNOXHbIX OMOMOrMYeckMx OMbITOB W
3KCMEPUMEHTOB, B TOM 4YWCfle C UCMONb30BaHWMEM aHamnoroBbiX W LMUEPOBbIX NpubOpoB U
WNHCTPYMEHTOB;

5) yMeHuve xapakTepr3oBaTb OCHOBHbIE rPYMMbl OPraHM3MOB B CUCTEME OpraHMYecKoro mupa (B
TOM u4ucne BUpPYCbl, 6GakTepuu, pacTeHus, rpubbl, XMBOTHbIE): CTPOEHME, MpPOLLECChHI
XU3HEeOEeATenbHOCTU, UX MPOMCXOXAEHNE, 3HAaUEHME B NPUPOAE M XMN3HW HYENOBEKA;

6) ymeHue OoOBbACHATL MONMOXEHWE 4YenoBeka B CUCTEME OpPraHWYeckoro Mupa, €ro npowuc-
XOXAEHNe, CXOACTBA W OTNMYUA YENoBEKa OT XMBOTHbIX, XapaKTepu3oBaTb CTPOEHME U
MpoLEecchbl XU3HeOesATeNbHOCTM OpraHn3ma 4YerioBeka, ero nNpucrnocobneHHoCTb K pasfnyHbiM
3Konornyeckum cakrtopam;

7) YMEHWE OMUCbIBaTb KINETKU, TKaHW, OpraHbl, CUCTEMbl OPraHOB U XapakTepu3oBaTb Bax-

Helwwmre Gronornyeckne NPoLEeCChl B OpraHM3Max pacTeHUN, XMBOTHbBIX U YEIOBEKa;

8) copmmpoBaHHOCTb NpeacTaBNeHNn O B3aMMOCBA3U HacrefoBaHWs MOTOMCTBOM MPU3HAKOB
OT poANTENbCKUX hOPM C OpraHu3aumen KNneTku, Hanmunem B HEN XPOMOCOM KaK HocuTenewm
HacneacTBeHHOM MHAopMaLmMmn, 06 OCHOBHbIX 3aKOHOMEPHOCTSIX HAacNeA0BaHUs NPU3HAKOB;

9) cchopMUPOBaHHOCTL NPEACTaBNEHNIA 06 OCHOBHbIX (hakTopax OKpyXatoLen cpeapl, MX ponu B
XU3HELAEeATENbHOCTY U 3BOSIIOLMN OPraHM3MOB; NPeACTaBeHNne 06 aHTponoreHHoM dhakTope;

10) cchopmupoBaHHOCTL MpefcTaBrieHnin 06 3KocUCTEMax W 3HaveHun 6uopasHoobpasus; o
rnobanbHbIX 3KOMOrMYeCcKUx npobnemax, CTOoSAWMX Nepen 4YenoBevYecTBOM U crocobax wux
NpeoaoneHuns;

11) ymeHue pewatb yyebHble 3apjaymM GUOMOTMYECKOro COAEpXaHWsi, B TOM YuUCle BbISBMATb
NPUYNHHO-CNEACTBEHHbIE CBA3W, MPOBOAUTb pacyéTbl, AenaTtb BbIBOObl HA OCHOBaHUU

20 B conepxanue




TOYKA IIWPOCTA

BMOIormA

MOMyYeHHbIX pe3ynbTaTos;

12) ymeHue co3gaBaTb U NPUMEHATH CIOBECHble M rpadmyeckue Mopenu Ans o6bscHeHuA
CTPOEHUS XUBbIX CUCTEM, IBNIEHWUI U NPOLLECCOB XMBOW NPUPOAbI;

13) NoHMMaHue BKNaga poOCCMNCKUX U 3apybexXHbIX YUYEHBIX B pa3BUTUE OMONOrMYECKUX HayK;

14) BnageHne HaBblkamu paboTbl € uHdOpMaLMer 6GUONOrMYEcKOro CoAepXaHus, npen-
CTaBMEHHON B pasHoi dopme (B Buae TeKcTa, TabnuuHbIX [AaHHbIX, CXEM, rpaduKoB,
anarpamm, mogenen, n3obpaxeHuin), KpUTUYECKOro aHanm3a WHGOopMaumMm U OUEHKU ee
OOCTOBEPHOCTMY;

15) ymeHue nnaHupoBaTb Mof, PyKOBOACTBOM HAcTaBHMKA W NPOBOAUTbL yvyebHoe uccrnepoBaHue
Unu NpoekTHylo paboTy B obnactu 6uonornu; ¢ y4eTtoM HameyeHHoWn uenun opmMynmpoBaTb
npobnemy, runoTtesy, CTaBUTb 3adayn, BblOMpaTb afeKBaTHble METOAbl AN WX peLleHus,
chopmMynupoBaTh BbIBOAbI; MyONMYHO NpeacTaBnsaTb NOJyYeHHbIE pe3ynbTaThl;

16) yMeHue nHTerpnpoBaTh BUONOrMYecKme 3HaHNA CO 3HAHNAMM APYrNX Y4ebHbIX NpeaMeToB;

17) chopMMpPOBAHHOCTL OCHOB  3KOJSIOTMYECKOW [PaMOTHOCTU: OCO3HaHMe HeobxoaMMocTu
OeNCTBUI NO coxpaHeHuto Bruopa3Hoobpasns u oxpaHe NPUPOOHLIX IKOCUCTEM, COXPAHEHUIO U
YKPENNEHMIO 340POBbs YeSIOBEKA; YMEHWNE BblbMpaTh LieneBble YCTAaHOBKU B CBOMX AENCTBUAX
M NOCTYMKax MO OTHOLLEHWIO K XMBOW Npupoae, CBOEMY 340POBbI0 U 340POBbI0 OKPYXatoLLuX;

18) ymMeHue ucnomnb3oBaTb NPUOBPETEHHbIE 3HAHWMA U HABbIKU ANA 340POBOro obpasa XWsHw,
cbanaHcMpoBaHHOIO MUTaHMA U (PU3NYECKON aKTUBHOCTU; HEMPUATUE BpeOHbIX MPUBbLIYEK W
3aBUCUMOCTEN; YyMEHWe MpOTMBOAENCTBOBATb JIXKEHAyYHbIM MaHUMynAauusM B obnactu
3[0pOBbS;

19) oBnageHne npvemamMym OKa3aHus MNepBOM MOMOLLM YEeSIOBEKY, BblpalLUMBaHUA KyfbTYPHbIX
pacTeHuni u yxoaa 3a AOMALUHUMU XUBOTHBIMU;

POopMbl KOHTPOIISA

KoHTponb pe3ynbtaToB 0Oy4eHUs B COOTBETCTBMM C AaHHOM obGpa3oBaTeNbHOM MPOrpamMmon
npoeoaMTCca B (QOPME MUCbMEHHBIX M 3KCMEepUMEHTanbHbIX paboT, npegnonaraeTcd npoBefeHue
NPOMEXYTOYHON N NTOrOBOW aTTeCTaLuu.

lpomexyroyHas arrecrayms
[na OocCyLlecTBNEHNs MPOMEXYTOYHOW aTTecTauunm WCMomNb3yTCA KOHTPOSbHO-OLIEHOYHbIe
MaTepuanbl, 0TO0p CoAepXaHUs KOTOPbIX OPUEHTUPOBAH Ha NMPOBEPKY YCBOEHUS CUCTEMbI 3HAHWI U
YMEHUA — WHBapWaHTHOro fAApa coaepXaHus OeiCTBYILWMX obOpa3oBaTenbHON nporpaMMbl Mo
6uonorun ana  obweobpaszoBaTenbHbIX OpraHM3auui. 3afaHus MNPOMEXYTOYHON aTTecTaumm
BKITHOYAOT MaTepuarn OCHOBHbIX pa3aenoB Kypca 6uonoruu.

MAKET OLEHO4YHbLIX MATEPUNAJTOB N KPUTEPW OLEHMBAHNA MO NMPEOMETY
«BNONOIMMNA»

KOHTPOSIbHBIE N3MEPUTESIbHBIE MaTEPUASTLI

B npaHHOM pasgene npeacTaBnsilOTCS  KOHTPOSIbHO-U3MEPUTENbHbIE MaTepuanbl, KOTopble
NCMoNb3ylTCA A1 ONpefeneHnss YpPOBHSI [OCTUXEHUA OOyyaloWMMUCs nnaHupyemMbiXx MeTa-
npeaMeTHbIX U NpeMETHbIX pe3ynbTaToB B paMKax OpraHu3aumm TEKYLLEro KOHTPOMSA yCneBaemMocTm
N MPOMEXYTOYHOW aTTecTauum.

Mpu opraHM3auumM TeKyLLero KOHTPOSIS YCMeBaeMOCTU 0O6y4valolMXcsi crepyet YyuuTbiBaTb
TpeboBaHusa ®rOC OO0 Kk cucTeMe OLEHKM OOCTUXEHMUS NnaHupyembix pedynbtaToB OOl, koTopas
OONMXHa npegycmaTpuBaTb UCMOMb30BaHWe Pa3HOOOpasHbix MeTodoB U ¢dopMm, B3aMMHO
OOMONHAKWMX Apyr Apyra (CTaHpapTUM3UPOBAHHbIE MUCbMEHHbIE M YCTHble pPaboThbl, MPOEKTHI,
npakTuyeckme n nabopatopHble paboTbl, TBOpyeckue paboTbl, camMoaHanM3 M CaMOOLEHKa, Ha-
6niogeHue, UCNbITaHWSA U UHOE).

BblbOp yKa3aHHbIX HUXE TUMNOB W MPUMEPOB KOHTPOMbHBLIX W3MEPUTENbHbIX maTepusos
B cooepxaHie 2
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oS/cnosneH nefarormyeckon M MeTOOUYECKOW LenecoobpasHOCTbo, C YYETOM NpeaMETHbIX
ocobeHHocTel Kypca «buonorua 5—9 knaccy.

TecTbl 1 3aaaHua paspaboTaHbl B cCOOTBETCTBUU ¢ hopmaTom EIM3 n MMA, yto no3sonsaeT gaxe B
pamkKax YCBOEHUSI MpaKTU4YecKoW 4acTu nporpammbl oTpabaTtbiBaTb 00Lley4ebHble U NpeaMeTHbIe
3HaHWA N YMEHNS.

MepeyeHb OLEHOYHbIX NpoLenyp LOSIKEH ObiTb ONTUManbHBIM U AOCTAaTOYHbIM A1 ONpeaeneHus
YPOBHA AOCTMXEHMA OOy4YalowuMnca NpeamMeTHbIX U MeTanpeAMeTHbIX pe3ynbrtatoB. Pukcaums
pe3ynbTaToB TEKYLLEro KOHTPOSA YCNeBaeMOCTM OOy4YalLMXCA OCYLLUECTBNAETCA B COOTBETCTBMM C
NPUHATON B 06pa3oBaTenbHOM OpraHM3aunm CUCTEMON OLLEHNBaHMS.

NOMOLLb YYNTENHO

MpepnoxeHHble TUMNbl U NPUMEpPLI 3a4aHunN:

*  OPMWEHTMPYIOT YYMTENA B AMANa30HE KOHTPOSbHbIX N3MEPUTENbHbLIX MaTtepuarnoB Mo Kypcy,
nomorarT pa3HoobpasnTb 3a4aHUs TPEHUPOBOYHOrO, KOHTPOSIbHOrO U [AOMONHUTENbHOro
MOAYNEN, KaK WMHTEPAKTUBHOIO BUAEO-ypOKa, TaK M TPaAMLMOHHOIO ypoka B paMKax
KNaCCHO-ypPOYHOM CUCTEMBI;

*  YYUTbIBAOT BO3MOXHOCTM YCBOEHUS MaTepuana, ¢ TOYKM 3peHus ero andpdepeHumaumm
ONA  pas3nuyHbiX KaTeropuMi oOy4valWwmuxcsl, pPasHOro YpOBHA W3ydeHMs NpeaMeTa,
BO3pPACTHbIX OCOOEHHOCTEN MMAALMX LIKOJIbHMKOB, @ TakXe MOTUBALMOHHOIO U MNCu-
X03MOLMOHAIbHOTO KOMMOHEHTOB YPOKOB;

* No3BoNAOT oTpabaTbiBaTb HaBblKWU, 3aKPENNsTb MOMYYEeHHble 3HaHMSA U KOHTPONMPOBaTb
pe3ynbTaTbl 00YYeHUsi, KaK B XO[e KaxAoro ypoka, Tak U B pamMKax UTOroBOro ypoka no
maTtepuany pasgena.

Cneundunyeckon opmont KOHTpons saBnsetcs pabota ¢ npubopamu, nabopaTopHbIM

obopynoBaHveM, mogensamu. OCHOBHas Liefb 3TUX NPOBEPOYHbIX paboT: onpeaeneHme ypoBHS

pa3BUTUA YMEHW LWKOMbHUKOB paboTtaTb C o06opygoBaHMEM W MPOBOAUTb  3KC-
nepuMeHTanbHble WUCCNefoBaHWsA, MNfaHMpoBaTb HabMAeHMe WM OnbIT, BECTU CaMOCTO-

ATENbHO NpakTU4ecKyto paborTy.

3agaHne MOXET CYMTaTbCA BbIMONIHEHHBLIM, €CNN 3anNNCaHHbIN/BbIOPaHHLIN OTBET COBNaAaeT C

BEPHbIM OTBETOM. 3aflaHusl MOTyT OLleHMBaTbCA Kak 1 6annom, Tak u 60bLWMM KONIMYECTBOM B

3aBMCMMOCTM OT YPOBHSA CIIOXHOCTM 3afaHusl, OT KONMYecTBa BBEAEHHbIX/BbIOPAHHbIX

OTBETOB, OT TUMNa 3aAaHus.

HO,DMb/ OL{eHOK 3a Bce BU/Abl NIpoBEepPOYHbIX p8607

«5» — ypoBeHb BbINOMHEHNS TPe6OBaHNI 3HAYNTENBHO BbilE YA0BIETBOPUTENBHOIO:
e OTCyTCTBME OWMOOK, KaK Mo TeKyLlemy, Tak U No npeaplayemy yyebHoMy matepuany;
* He oonee ogHoro HepoyvéTa.
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«4» — ypoBeHb BbINOMHEHNA TpeboBaHWIN Bbile YA0BNETBOPUTENBHOIO:

*  Hanuuue 2—3 owmnbok unm 4—6 HegO4YETOB MO TEKyLLEMY y4ebHOMY MaTepuany;

*  He 6bonee 2 owmnboK unun 4 He[OYETOB NO NPOMAEHHOMY MaTepuany;

*  MCMONb30BaHUE HepaLMoHanbHbIX MPUEMOB peLLeHUs y4ebHoM 3agauun.

«3» — 0OCTATOYHbIN MUHMMarbHbIA YPOBEHb BbIMNONHEHUS TPeO0OBaHWUIA, NPEAbSBASEMbIX K
KOHKpeTHoW paboTe:

*  He bonee 4—6 ownbok nnm 10 HeQOYETOB MO TEKYLLEMY Y4eOHOMY MaTepuany;

* He bonee 3-5 owmnboK nnmn He bonee 8 He[OYETOB MO NPOMAEHHOMY Y4eOHOMY MaTepuarny.

«2» — ypoOBeHb BbINOMHEHNA TpeboBaHWIN HUXE yO0BNETBOPUTENIBHOIO:

*  Hanu4ue 6onee 6 ownboK N 10 HeAOYETOB MO TEKYLLEMY MaTepuany;

+  bonee 5 owmnbok unu 6onee 8 HeAOHETOB N0 NPONAEHHOMY MaTepuany.

KOHTPOJITbHO-U3MEPUTEJIbHBLIE MATEPWUATbI MO
BENONOrnn

1. BbibpaTb OOUH MU HECKOSIBKO NPaBMUIIbHbIX OTBETOB U3 NPEANOXEHHbIX BapMaHToB. Hayka,
n3yyvaroLlas rpuobsbi:

1) Bupyconorus

2) MuKosnoruga

3) 6oTaHuka

4) mukpobuonorua OTBeT: MUKONOTUsi

2.  Wcnonb3ysa 3HaHUS 0 MMTaHUK XMBbIX OPraHU3MOB, BbINOMHUTE 3aaHue.

YcTaHoBUTE COOTBETCTBME MEXAY CNOCOOOM NUTaHMSA M OPraHN3MOM, Ar1st KOTOPOro OH Xa-

paKTepeH.
OPrAHVM3M CMnocCob NMNTAHUA
A) MSITIIVK JTyrOBOWM 1) aBTOTPOCHHOE
B) cuHmua 6onbluan 2) retepoTpodhHoe

B) 6epésa nosucnas

') onéHoK NeTHun

[l) wyka obblkHoBeHHas E)

Kneeep KpacHbIN

3anuwuTe B Tabnuuy BeiGpaHHble LM@PbI MO COOTBETCTBYOLMMN ByKBaMU.
OrtBerT:

A B B r il E

1 2 1 2 2 1

3. Bbl6epl/ITe JABa BEpPHbIX OTBETa U3 NATU U 3anniinTte Ll,I/ICbpr, noA KOTOPbIMN OHU YKa3aHbl.
KuBble OpraHn3mbl CMOCOOHBI BOCNpunHUMaTb BO3ENCTBUA BHELUHEN cpenbl N pearnposaTtb Ha HUX. B
I'IpI/IBeD,éHHOM HUXe Cnncke HanguTe aga TEPMUHA, KOTOPbIE ONMUCbLIBAKOT Npouecchl, nponcxoadline B

opraHusme.
1.  [ObixaHue;
2. PaspgpaxumocTb;
3. PasmHoxeHue;
4. BblgeneHue;
5. Pednekc.

OTBeT: pa3gpaxumocTb, pedinekc.

4 3anonHuTe Nponycku B TEKCTE, BbIOpaB oauH U3 BapMaHTOB OTBETOB, NPEACTABNEHHLIX B BUAE
BblNagatollero cnucka. BectaBbTe B TEKCT «[1oYBEHHOE NMUTaAHUE pacTEHUW» NPONYyLLEHHbIEe CroBa U3
npeasioxeHHoro cnucka. Crnoea BCTaBASAWTE B HYXXHOM YUCIE U Nafexe.

lMoyBeHHOe NUTaHWe pacTeHun

BonblWMHCTBY pacTeHui npucyLle noYBeHHoe nuTaHue. Ero ewé HasbiBatoT (A), TaK Kak pacTeHus
B copnepxanwue 23
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of/LiecTBnAlOT ero ¢ nomolbio (). BaxHyto ponb B 3ToM npoLecce urpatot (B). OHn nornowatot 13
nousbl (). Mo cocyaam nop pencravem () NOrnowéHHbIN pacTBOp NOAHUMAaETCA B ApYyrne opraHbl
pacTeHus.

Cnu1cok crnos:

1. cTebneBoe;

2. KOPHEBOE;

3. KOpEHb;

4. cTebensb;

5. KOpHEeBOW BONOCOK;

6. BepxyLlleyHasa Noyka;

7. BOAA C pacTBOPEHHBLIMU MUHEPArbHBIMU BELLIECTBAMMU;

8. nuTaTenbHbI pacTBop;

9. KOpHEeBOE faBneHue.

B Tabnuuy nop, cooTBETCTBYOWMMK ByKBaMK 3anuiumTte umndpbl.

A B B r il

5. BoccTaHoBUTE BEPHYHO MOCNEA0BaTENbLHOCTb.

3agaHus 6a30B0Oro ypoBHS

1. YcTaHoBUTE, B KaKoW NocriefoBaTeslbHOCTM paboTakT C MUKPOCKOMOM.

1) nocTaBbTe MMKPOCKOMN LUTATUBOM K cebe

2) NoMecTuTe Ha NpegMeTHbIN CTONMMK MUKponpenapaT

3) nNonb3yACb BUHTOM, MSI@BHO ONYCTUTE OKYNAP

4) npu NoMOWM BMHTOB MEANEHHO noaHumante Tybyc, noka He MosiBUTbCHA 4eTkoe u3obpa-

XeHune.

[paBuibHbIE OTBETbI:

1) nocTtaBbTe MMKPOCKOM WTAaTUBOM K cebe

2) nomecTuTe Ha NpeaMeTHbIM CTONMK MUKponpenapat

4) npu NOMOLUM BUHTOB MeJSIEHHO NOAHMMaNTe Ty6yc, NoKa He NOABUTLCA YeTKoe n3obpaxeHue.
3afaHune NOBbILEHHOrO YPOBHS CIIOXHOCTU

1. YcTaHoB/UTE nocnefoBaTeNbHOCTb YCNOXHEHUS pacTUTENbHOMO MUpa Ha 3emre, HaunHasa C

OZHOKIETOYHOIO OpraHn3mMa. 3anuwinTe B TabnmLy COOTBETCTBYIOLLYIO NMOCNEA0BaTENBHOCTL LMdp:

1) mxum

2) uunaHobakTepun

3) Bogopocnu

4) MNOKPbITOCEMEHHbIE
5) ronocemeHHble

6) nanopoTHWKM
[MpaBunbHbIE OTBETHI:

1) umaHobakTepun

2) Bopgopocnu

3) mMxu

4) nNanopoTHUKK

5) ronocemeHHbie

6) NOKpPbITOCEMEHHbIE

6. BoccTaHoBUTE NOANMUCK K PUCYHKY, HA KOTOPOM M306paxeH npouecc hoTocuHTe3a.

MognuwmnTe CTPENKU Ha PUCYHKE N3 NpeanoXeHHOro nepe4yH4d.

A.

Bopa

B. Yrnekucnbin ras
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BNOJTIOI A
B. Kucnopog

I". QHeprus ConHua

TOYKA I'POCTA

7. 3anonHuTe nNycTble KNeTKn B Tabnuue.

Buonormnyeckune Hayku

pacTeHuin

7 FeneTuka 7 MonekynapHas ?
YyeHwne o KneTke
6uonorus
? Buonorusa ? YyeHwne o

P YnyJwexune

pa3BUTUA TKa- SMEHAMBOCTE | 1 opon XMBOT- MPONCXOXAEHUM

- uHacnes-

Hen HbIX U COPTOB KN3H!

CTBEHHOCTb

B copepxaHue
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SVHEXdoT00 g

TemaTtndeckoe nnaHMpoBaHue

TemaTuyeckoe nnaHMpoBaHue matepuana B 5 knacce «bNOJTIOIMMA — HAYKA O XBOM MUPE»

YacTtb 1. Buonorusa — Hayka 0 XnBom mupe
YacTb 2. MHoroobpasue XuBbiXx opraHM3MoB.
YacTtb 3. )X13Hb OpraHM3mMoB Ha NMnaHeTe 3eMns
UacTb 4. YenoBek Ha nnaHeTe 3emns
Ne enesasi ycTaHoska | Kon-Bo OcHoBHble BUABI AesATeNIbHOCTM  Vicnonb3o-
Tema CopepxaHue L y 6 / 60-
n/n ypoka yacog | OOY4aloLLMXCS Ha ypOKE/BHEYPOUHOM BaHWe obo
3aHATUN pyaoBaHue
1. Buonorna — Hayka o XnuBom mupe (8 y)
1 MeTO[J,bI n3yyeHuna Mcnonb3oBaHue yBe- O6BbACHATD Ha3Ha4YeHune| 1 MVIKpOCKOI'I
] YMeHune paboTtatb ¢ nabopaTopHbIM .
XUMBbIX OPraHN3mMoB: NMNMYNTENbHbIX ﬂpVI60pOB yBENMUYUTENIbHbIX CBEeTOBOMU,
oGopyp,osaHmeM, yBeNUYnNTENbHbIMA .
HabntoneHve, name- npv n3yyeHun ob6vbekToB  [Npnbopos. LndpoBom

peHue, 3KCNEPUMEHT.
JlaboparopHas pabora
Ne 7 «N3yyeHmne
yCTpOWCTBa
YBENMUYUTENbHbIX
npnbopoB»

XUBOW Npupoasbl. YBe-
nuyuTenbHbIE NPUGOPLI:
nynbl pyyHas, LWTaTuBHas,
mMukpockon. P. I'yk, A. BaH
JleBeHryk. Yactu
Mukpockona. Mukpo-
npenapart. MpaBuna pa-
60Tbl C MUKPOCKOMOM.

PaznuuaTb pyyHyto 1
LUTATUBHYIO NyMbl, 3HaTb
BENUYMHY MONy4Yaemoro
C X NOMOLLbIO
yBeMuyeHus.

npmbopamu. M3yyaTb yCTPOWNCTBO MU-
Kpockona u cobniogate npasuna paboThbl
C MUKPOCKOMOM.

CpaBHuBaTb yBeIMYEHUE Nynbl U MU-
Kpockona.

MonyyaTtb HaBblkU paboTbl C MUKPO-
CKOMOM MpW U3YHYEHUN FOTOBbIX MU-
KponpenapaTos.

Cobntogatb npaBuna paboTbl B kKabu-
HeTe, obpallLeHnsa ¢ nabopaTopHbIM
obopynoBaHmem

KneTouHoe cTpoeHue
OpraHv13mos.
Muoroo6pasue Kre-
TOK. MeToabl U3yyeHus
XMBbIX

CtpoeHue knetku. TKkaHu
KneTto4yHoe cTpoeHune
XWUBbIX OPraHN3mMoB.
KneTtka. YacTtu kneTkn n nx
Ha3Ha4eHue.

BbIABNATL YacTn KNeTKu
Ha puUcyHKax y4yebHuKa,
XapaKTepn3oBaTb KX
3HaueHue.

YMeHue paboTaTth ¢ nabopaTopHbIM

06opynoBaHveM, yBenmumTesnbHbIMMI
npnbopamun. HabnwoaaTtb YacTu u op-
raHomzbl KNeTKu Ha roTOBbIX MUKPO-
npenaparax nog mMasbiM 1 60/1bLIMM
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Ne LleneBas ycTaHoBka | Kon-Bo OcHoBHble BUABI AeATeNIbHOCTM  Vicnonb3o-
Tema CopepxaHue 6 / 60-
n/n ypoKa yacog | ObydaroLmxca Ha ypoKke/BHeypOYHOM BaHue obo
3aHATUN pyAoBaHue
2 OpraHvM3MmoB: Ha- MoHsaTne o TkaHu. TkaHu CpaBHMBaTb XMNBOTHYIO 1 yBENMYEeHMeM MMKpPOCKONa n onucbiBatb [Mukpockon
6noneHue, usmepe- XMBOTHbIX U pacTeHuit. Ux | 1 pacTUTENbHYIO KNETKMU, ux. LM POBOIA,
HVe, 3KCNepUMEHT DYHKLMN. HaxoauTb YepTbl UX Pasnuuyatb oTAenbHble KNETKU, BXOAS-  [MUKponpena
JlaboparopHasi pabora| CXOACTBA M pasnuuus. wne paThbl
Ne 2 «3HaKOMCTBO C Paanuuatb TKaHu Xu- B COCTaB TKaHW.
KrneTkamy pacTeHun» BOTHbIX W pacTeHUn Ha 0O606waTb 1 ukcupoBaTb pe3ynbTaTbl
pycyHKax y4yebHuKa, HabnoaeHun, nenaTb BbIBOAbI.
XapaKTepu3oBaTb UX CobniopaTtb npaBuna paboTbl B KabuHeTe
CTPOEHUNE, OOBACHATL X 6uonoruu, obpalleHus ¢ nabopaTopHbIM
dyHKLMN. obopynoBaHuem
3 OcobeHHOCTU XUMU- . PasnunyaTtb HeopraHu- 1 Habniopatb AEMOHCTPALMIO ONbITOB
Xumunyeckuit coctaB
YeCcKoro cocTtaea o YecKue u opraHmyeckue yuuTenem, aHanu3umpoBaTb UX pe-
KINEeTKU.
XVBbIX OPraHU3MOB: BELLECTBA KIETKMU, 3ynbTaThl, AenaTtb BbIBOAbI.
XvmMmunyeckne BelLecTsa
HeopraHM4eckne u MUWHepasbHbIE CONU, AHann3npoBaTb NPEACTABMEHHYIO Ha
KneTku. HeopraHunyeckne
opraHuyeckue Be- 0O BACHATb UX 3HAYEHME pycyHKax y4yebHunka nHgopmaLmio o
BELLECTBA KNETKU, UX
LecTBa, Ux posib B Ansa opraHnsma. pe3ynbTaTtax onbiTa, paboTtas B nape
3HayeHue AnA KIeTKN
opraHusme YmeHue pabotaTb c nabopaTopHbiM
opraHuama. OpraHu4yeckue
obopynoBaHnem
BELLECTBA KNETKU, UX
3HaYeHue Ansa Xu3Hu
OpraHvM3ma u KrneTku
2. MHoroo6pasue xuBbix opraHuamos (11 4)
Baktepun. MHoro- XapakTepu3oBaTb
- BbakTepuu: ctpoeHne n OnuckiBaTb pa3HoobpasHbie hopMbl PaccmatpuBa-
obpasue bakTepui 0COBEHHOCTU CTPOEHUS 8
XN3HEOEATENbHOCTb. GaKTepui 6akTepurasnbHbIX KIETOK Ha PUCYHKE Hne bakTepun
BakTepun — NpUMUTUBHbIE ' y4ebHuka. Ha roToBbIX
O[HOKNETOYHbIE Op- Paznuuatb NoHATUSA: «aBTOTPOMbIY, MUKpornpena-
raHuamel. CTpoeHue 6ak- «reTepoTpodbly», «MPOKapUOThI», paTtax ¢ uc-
Tepuin. PaamHoxeHune «3yKapuoTbI». Nonb30BaHVEM
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Ne Kon-Bo OcCHOBHbIE BUAbI AEATENBHOCTM Mcnonb3o-
n/n Tema CopnepxaHue Ll,eneBE?/FFI) ())/i;aHOBKa ©acon 06yyvaloLLMXCS Ha YPOKe/BHEYPOYHOM [BaHMWe 000-
3aHATUN pyooBaHue
3 . 1 XapakTepu3oBaTtb npowecchl Xu3He- ungposBoro
GakTepuit penenuem nesATenbHOCTU GakTepumn Kak NpoKapuoT. MWKpOCKona.
KNeTKi HapBoe. baktepun CpaBHuBaTb 1 OLleHNBaTb ponb HakTe- OneKTpOoHHbIE
KaKk camas ApeBHAA Tpynna puii-aBToTpohOB 1 BakTepui-reTepo- Tabnuubl n
opranm3mos. fpouecce! TpochoB B npupoaeyY meHve paboTatb € nnakaTbl.
g(:s:ee;me;Trelg::S;;Mo 6 nabopatopHbiM 060pyfoBaHUEM,
aBTOTPOGAX 1 yBenuMuuTenbHbIMU Npubopamu.
reTepoTpodax, npoka-
puoTtax n aykapuortax
4 PacteHns. MHoro- XapaktepusoBaTtb 1 Pa3nnyatb yactu useTkoBoro pactenua | OB6HapyxeHue

obpasune pacTeHui.
3HayeHune pacTeHun B
npupoae 1 XU3HN
YernoBeka

PacTteHus.
MpencrtaeneHve o nope.
OTnnMunTensHoe CBONCTBO
pacTteHuin. Xnopodwnn.
3HaveHune hoToCUHTE3A.
CpaBHeHue KNneTok
pacTeHuit n 6akTepuii.
LeneHne uapcTtea
pacTeHui Ha
rpynnbl:BOOOPOCHHN,
LBETKOBbIE (MOKpbITOCE-
MEHHbIE), FOSIOCEMEHHbIE,
MXW, MayHbl,XBOLLM,
nanopoTHukn. CTpoeHne
pacteHuii. KopeHb 1 nober.
Cnoesuwe Bogopocnen.
OCHOBHble pas3nuuns
NOKPbITOCEMEHHbIX 1
rosI0CEMEHHbIX PaCTEHUM.
Ponb LBETKOBbIX pacTeHUN
B XW3HU YernoBeka

rnaBHble NPU3HaKK
pacTeHu.

Ha pUcyHke y4yebHuKa, BbiaBUraTb
NpeAnosioXeHns o6 nx PyHKUMSX.
CpaBHUBaTb LIBETKOBLIE U FONIOCEMEHHbLIE
pacTeHusi, xapakTepun3oBaTb UX CXOACTBO
1 pas3nuyusa. XapaktepusoBaTb MXW,
NanopPOTHUKU, XBOLLM, MiayHbl Kak
CMOpOBbIE pacTeHusi, onpeaensiTb
TEPMUH «cnopa». BbissBnsATb Ha pucyHke
yyebHMKa pasnmuma mexapy pacteHusMu
pa3HbIX CUCTEMATUYECKUX rpyn.
ConoctaBnATb CBOMCTBA pacTUTENbHOM U
6akTepunanbHol KNeTokK, Aenartb BbiBOAbI.
XapakTepu3oBaTb 3Ha4YeHNEe pacTeHui
pa3HbIX CUCTEMATUYECKUX IPYNM B XU3HN
yenoBekayYMeHue paboTatb C
nabopaTtopHbiM 060pyLoBaHNEM,yBE-
nnMYUTENbHBIMKU NpUGopamu.

XrnoponnacTa B
B KneTkax pac-
TEHWN C nC-
Mofb30BaHNEM
uncposoro
MUKpOCKONa.
OneKTpPOHHbIE
Tabnuupbl n
nnakaTbl.
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Ne LleneBas ycTaHoBka | Kon-Bo OcHoBHble BUABI AeATeNIbHOCTM  Vicnonb3o-
Tema CopepxaHue 6 / 60-
n/n ypoKa yacog | ObydaroLmxca Ha ypoKke/BHeypOYHOM BaHue obo
3aHATUN pyAoBaHue
S XunsoTtHble. CTpoeHue | XnBoTHble PacnosHaBatb oa- 1
XWBOTHBbIX. MpencrtaBneHue o payHe. | HOKMETOYHBIX U .
XapaktepusoBaTb NpOCTENLINX MO oTOBUTH MU-
MHoroo6pasue xu- OCO6EHHOCTN XUBOTHBbIX. MHOIOKJTETOYHbIX XU-
pvcyHKam yyebHuKa, onucbiBaTb UX KponpenapaT
BOTHbIX, UX pOJb B OLHOKNETOYHbIE 1 BOTHbIX Ha PUCYHKax
pa3nuune, Ha3blBaTb YacTu KX Tena. KynbTypbl
npvpoae 1 Xu3Hu MHOTOKNETOYHbIE y4ebHuKa. .
CpaBHuBaTb CTpoeHue Tena amébsbl ¢ ameb.
yenoseka opraHuamel. Ponb xu- .
KNeTKOW 3yKapuoT, AenaTb BbIBOAbI. O6HapyxeHue
BOTHbIX B NPUPOAE W XU3HN
Ha3biBaTb MHOFOKNETOYHbIX XUBOTHbIX, | OA-
Yyenoseka. 3aBUCUMOCTb OT N
_ N3006paxEHHbIX Ha PUCYHKe yYebHuKa. HOKIETOYHbIX
OKpyXatoLLlen cpeabl
PasnuyaTtb 6€CN03BOHOYHbLIX 1 MO- XMNBOTHbIX
3BOHOYHbIX XUBOTHbIX. (npocTenLumnx) B
O6BACHATL POSib XMBOTHBIX B XU3HU BOOHON cpeae
YenoBeKa u B NpUpoAE. C ucnosnb30Ba-
XapaktepusoBaTtb (pakTOpbl HEXNBOW Huem uundpo-
Npvpoabl, OKasblBaloLLMe BIUSHUE Ha BOr0 MUKPO-
XN3HEAEATENBHOCTb XMBOTHBIXYME- HUE | cKona.
paboTtaTb ¢ nabopaTopHbiM 060- OneKTPoHHbIE
pynooBaHWEM, YBENUYNTENIbHBIMU NPU- Tabnuubl 1
6opamu. nnakarbl.
6 1

«HabnwopeHne 3a
nepenBnxeHnem
XNBOTHbBIX»

JlaboparopHas pabora Ne3

«HabntogeHue 3a nepe-
ABUXEHNEM XUNBOTHbIX»

[oTOBUTBL MUKpoOMpe-
napaT KynbTypbl UH-
dy3opun.

M3yyaTb XuBble opra-
HU3MBbI MO, MUKPO-
CKOMOM Mnpv Masnom
yBENnYeHum.

HabntopaTtb 3a ABUXEHUEM XUBOTHBIX,
O0TMeYaTb CKOPOCTb W HanpaBneHue
ABUXEHNA, CpaBHUBATb NepeaBunxeHune
OBYX-Tpéx ocoben. PopmynupoBaTb
BbIBO[, O 3HAQ4YEHUN ABNXEHUA OAnd
XNBOTHbIX. CDI/IKCI/IpOBaTb pe3ynbTaThbl
HabnoaeHnn B TeTpaau.

CobntogaTtb npaBuna paboTbl B kabu-
HeTe, obpalleHuns ¢ nabopaTopHbIM
obopynoBaHuem.

YMeHue paboTaTtb ¢ nabopaTopHbIM
ob6opynoBaHueMm, yBENMYUTENbHLIMM
npubopamu.

FoTOoBUTH MU-
KponpenapaT
KynbTypbl WH-
dy3opun.
N3yyaTb Xu-
Bbl€ OpraHm3-
Mbl Nnoj, Mu-
KPOCKOMOM npu
Marnom
yBENNYEHNM.
Hab6ntopaTb 3a
OBUXEHNEM
XUBOTHBbIX,
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n/n

Tema

Copepxanune

Llenesas yctaHoBKa
ypoka

Kon-Bo
yacoB

OcCHOBHble BUAbl AEATENbHOCTH
06yyaloLLMXCS Ha YPOKe/BHEYPOYHOM
3aHATUN

Mcnonb3o-
BaHue
pynooBaHue

060-

oTMevaTb
CKOpPOCTb U
HanpaBsneHue
OBUXeHUs,
cpaBHUBaTb
OnNeKTPOHHbIE
Tabnuupbl n
nnakarbl.

MHoroo6pasune rpubos,
X ponb B npupoge u
’KM3HM YenoBeka.

MHoroo6paswue u 3Ha4yeHune
rpnbos.

CTpoeHue WnAnoYHbIX
rpnbos. MNnecHeBble rpubsbl,
WX UCMONb30BaHne B

3 paBOOXpPaHEeHNM
(aHTUBMOTUK NEHULUIINH).
OpHoKkneTo4YHble rpubbl —
Apoxxu. Nx
ncrnonb3oBaHue B Xne-
6oneyeHnn 1 NMBOBapEHUN.
CbenobHble u aa0BUTbIE
rpubsl. MNpaBuna cbopa u
ynoTpebneHus rpnbos B
nuwy. MapasuTrnyeckue
rpubsbl. Ponb rpnbos B
NpUpoAaE 1 XNU3HU
YernoBeka

XapakTtepun3oBaTtb
CTpoeHune WiAanoYHbIX
rpnbos.

Moppa3pensts WAANOYHbIE rPUOLI Ha
nnacTuHyaTble u TpybyaTble. OnuckiBaTh
CTPOEHWE NIIeCHeBbIX FPMBOB MO PUCYHKY
yyebHnka. OB6BbACHATb TEPMUHDI
«aHTUBUOTUKY» U «MEHULMITITUHY.

PacnosHaBaTb cbefobHble U AO0BUTHIE

rpnbbl Ha Tabnuuax u pucyHkax y4yebHuka.
Y4yacTBoBaTb B COBMECTHOM 06CYXaeHMH
npaeun cbopa 1 UCrnonb30BaHNs rpubos.
O6bACHATL 3HaYeHUe rpuboB ans ye-
noBeKa 1 Ans Npupoabl

loToBUTH MU-
Kponpenapat
KynbTypbl
OPOXXKEN.
N3yuatb
nnecHeBble
rpmbbl nog,
MUKPOCKOMOM
npv Manom
yBeIMYeHnn Ha
roToBbIX M\
MUKponpena-
paTax.
OnNeKTPOHHbIE
Tabnuupl n
nnakaTbl.

3. Xn3Hb opraHmamos Ha nnaHeTte 3emns (7 )
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Ne efieBasl VCTaHOBKA Kon-Bo OCHOBHble BunAbl OEATENIbHOCTU cnonb3o-
Tema CopepxaHve H y 6 / 60-
n/n ypoka yacog | °bydarolmxca Ha ypoke/BHEYpPO4YHOM BaHue obo
3aHATUN pyooBaHue
8 BnusaHwe akonoru- Skonoruyeckune akTopsbl 1 M3yuntb gencreme pasnuyHbix paktopoB| Lindposas
Paznuuatb noHaTUA:
Yyeckunx pakTopoB Ha | cpeppl. i cpepbl (CBeT, BNaxHOCTb, Temnepatypa) | nabopatopusi
«aKornornyeckun dak-
OpraHvN3mbl Ycnosus, BnusoLLMe Ha . Ha opraHM3mbl,NPMBOAUTL NPUMEPbI Mo 3KoNornm
TOp», «(PakTop HEXUBOU o
XW3Hb OpraHM3mMoB B COBCTBEHHBIX HabnaeHWA. (maTumk
npupoabl», «hakTop
npupoae, — 3Konornyeckme 5 AprymMeHTUpoBaTb feITENbHOCTb Ye- OCBELLIEHHOCTH,
XUWBOW NpUpPOAbI», o
chakTopbl cpenbl. PakTopbl N noseka B Npupoe Kak aHTPOMOreHHbIN BNaXHOCTU U
o aHTPOMOreHHbIN dak-
HEeXMBOW NpMpoAabl, akTop TemnepaTypbl)
< Top». XapakTepu3oBaTb .
haKTOpbl XMBOW NPUPOAbLI . BbinonHeHne nabopaTtopHoi paboThbl.
[encTBre pasnnyHbIX
W @HTPOMOreHHbIE.
hakTOpOB cpefpl Ha
MprMepbl 3KONOrMyecKmx
opraHn3Mbl, NPMBOANTb
¢akTopoB P puBoA
npuMepbl CO6CTBEHHbIX
HabnoaeHUN.
TemaTtnyeckoe nnaHmpoBaHue matepuana B 6 knacce «bNOJTIOIMMA — HAYKA O PACTEHUNAX»
YacTb 1. Hayka o pacTeHusix
YacTtb 2. OpraHbl pacteHun
Yactb 3. OCHOBHblE MPOLLECCHI XN3HEeATENbHOCTN pacTeHnin YacTb
4. MHoroo6pa3sue 1 passutue pactTutenbHoro mmpa Yactb 5.
MpupopgHble cooblecTBa
Ne Kon-Bo | OcHoBHbIe BUABI AesTenbHOCTM 0Gyyalowmxcs | Vicnonb3osaHue
Tema CopepxaHue LleneBas ycTaHOBKa ypoka
n/n YyacoB Ha ypoKe/BHEYPOUYHOM 3aHATUM obopynoBaHue
1. Hayka o pacTeHusx — 6oTaHuka (4 4)
1 . 1
KneTo4Hoe CTpoeHne | kperounoe crpoenne CTpoeHue pacTUTenbHOM NonBomTE Momvens! ontokneTounx 1 MVKPOCKon
OPTaH13MOB. Knetkn | hacrenmit. KNeTKU: KNeTouHas PYBOA PUMEPH! - OAH LM pOBOI,
pacTeHMUil. CroiicTa N MHOTOKJIETOYHBIX pacTeHuin. Pasnuyatb u
pacTUTENbHOW| CTeHKa, SApo, Uy- . MUKponpena
Ha3blBaTb OpPraHoWAbl KNETOK pacTEHWIA.
KNeTKU. ToMnnasma, Bakyornu, paThbl
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Ne T Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
ema CopepxaHue LleneBas yctaHoBKa ypoka
n/n Yyacos Ha ypoKe/BHEYPOYHOM 3aHATUM obopypoBaHue
Monosoe pa3mMHo- Knetka Kak OCHOBHas| nnactubl. XnsHene-
XeHue. PocT n pa3-  [cTpyKTypHas eAnHNLAl ATEeNbHOCTb KNEeTKN.
XapakTepun3oBaTb OCHOBHbIE MPOLLECCHI
BUTWE OPraHN3mMoB pacTeHus. [eneHue KneTku.
XuU3HepeAaTenbHocTn Knetkn. O6o6waTb
KneTka Kak XuBas cu-
3HaHWUA 1 aenaTtb BbIBOAbI O
ctema. OcobeHHoCcTH .
. B3auMMOCBA3M paboTbl BCeX YacTen
pacTUTenbHOW KNEeTKn
KNEeTKM.
BbIsSIBNATbL OTNMYNTENBHbBIE NPU3HAKK
pacTutenbHom KneTkn Y MeHne pabotaTb
¢ nabopaTopHbIM 060pYyAOBaHMEM,
yBenuunTenbHbIM1 npudopamu.
2 KneTtku, TKaHu u op- lMoHATne o TKaHu pac- 1 Mukpockon
. . . OnpepenAatb NOHATUE «TKaHb». Xa- .
raHbl pacteHun. OT- - TeHun. Buapl TkaHen: uncpposow,
TkaHu pacteHun. MNMoHaTne pakTepu3oBaTb 0COOEHHOCTM CTPOEHUS
nnyunTenbHble Npu- . OCHOBHasi, NOKpOBHas, - . MuKponpena
0 TKaHu pacteHuin. Bugpl 1 OYHKLUN TKAHEW PaCTEHUIA.
3HaKW XMBbIX opra- - npoBoAsLLas, paThbl
TKaHen: OCHOBHas, YcTaHaBnuBaTb B3aMMOCBA3b CTPOEHMSA
HMU3MOB MexaHuyeckas. lNpu- - -
NoKpoBHas, NpoBoAsLLas, 1 OYHKLUIA TKAHEN.
YMHbI NOABNEHUs TKa- .
MexaHudeckas. MpuumHbl - O6BbACHATb 3HaUYEeHNe TKaHeN B XNU3HU
v Hen. PacTteHue kak
NosIBNEeHNs TKaHen. - - pacTeHus.
LIENOCTHbIN XNBOWN
O606LeHne u cnucrema- . O606waTh 1 cucTemMaTn3npoBaTb
8 OpraHn3m, CoOCTOALLNN
TU3aums 3HaHui No maTe- - 3HaHUA No Teme, AenaTb BbiBOAbI.
13 KNETOoK N TKaHewn.
puanam Tembl «Hayka o OTBevaTb Ha UTOroBbIE BOMPOCHI TEMBbI,
pacTeHusix — 6oTaHuKay. BbIMNONHATb 3a4aHuNsA
2. OpraHbl pacteHun (8 4)
3 Cewms,ero ctpoeHue n | Cems Kak opraH pas- CTpoeHune cemeHnu: 1 O6BACHATL Ponb CEMSIH B NPUpoae. PaG
. . aboTa
3Ha4yeHune MHOXEHUS pacTEeHUNA. KOXypa, 3apoablLL, XapaktepuzoBaTtb (OYHKLUN YacTeN c
«CTpoeHune

3HayveHue cemMsH B Npu-
POAe 1 XU3HM YernoBeka
JlaboparopHas pabora Ne 1
«CTpoeHune cemenn da-
conmn»

3HO0CNEepPM,CEMSAA0NMN.
CTtpoeHue 3apogpiia
pacTteHus. [1ByAonbHble
1 0OHOAOSbHbIE
pacTeHus. lNpopacTtaHune
CeMSsH.

CeMeHW.
OnucebiBaTb CTpOeHUe 3apoabiia
pacTeHus.

YcTaHaBnueaTb CXOACTBO MPOPOCTKa C
3apofpllueM CEMEHN.

OnwucbiBaTb cTaguy npopacTaHus

cemeHu ¢aco-
nm»
Lincpposas
nabopatopus
no aKonornu
(gaTuuk ocse-
LLLEeHHOCTH,
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Ne Kon-Bo | OcHoBHble BUAbI AEATENBHOCTH obyyvatowmxca | Mcnonb3oBaHue
Tema CopepxaHue Lienesas ycTaHoBKa ypoka
n/n Yyacos Ha ypoke/BHEeYpPOUYHOM 3aHATUM obopynoBaHue
MpopocToK, 0COBEHHOCTU BNaXHOCTU U
€ro CTpoeHus.. Temnepartypsbl).
CeMsiH. BbiiBNSITb OTNMYUTENbHbIE
OneKTpoHHbIe
NPW3HaKN CEMSIH OBYAONbHbIX U 0f-
P A yiu, A Tabnuupl n
HOZOMbHbIX PacTeHWN.
nnakaTbl.
Mcnonb3oBaTbk MHPOPMALMOHHbIE
pecypcbl o NOArOTOBKM COOOLLEHMS O
ponu ceMsiH B XU3HW YenoBeka.
MpoBoouTb HabnogeHus, UKcMpoBaTb
Ux pe3ysibTaTbl BO BPEMS BbINOSIHEHUS
nabopatopHoi paboTbl. Cobntogatb
npaBuna paboTtkl B KabuHeTe,
obpaLleHusa ¢ nabopaTopHbIM
obopynoBaHmem YMeHue paboTtaTb C
nabopatopHbiM 060pyOBaHMEM,
YBENNYUTENbHBLIMU Npubopamum.
4 lycnosus npopacTtaHus| 3HaueHue Boapl 1 Bo3ayxa | N3yuntb ponb 3anacHbix 1 Xapaktepu3oBaTb poSib BOAbI 1 BO34yXa
cemsiH 0I5 NpopacTaHus CEMsH. NUTaTENbHbIX BELLIECTB B npopacTaHuu cemsiH. O6bACHATb Pat
aboTta
3anacHble nuTaTenbHbIe cemeHu. Tem- 3HayeHMe 3anacHbIX NUTaTeNbHbIX y
«Ycnosus
BELLECTBA CEMEHMU. nepaTypHble YCnoBus BELLECTB B MPOPACTaHUN CEMSIH.
npopactaHusi
TemnepaTypHble YCNOBUA | NpopacTaHus CEMSIH. O6BbACHATL  3aBUCMMOCTb  MpopacTaHus
CEMSIHY.

npopactaHna cemMsH. Ponb
cBeTa. CpOKM nocesa
CeMdAH

Ponb cBeTa.

CEMSH OT TemnepaTypHbIX YCIOBUA.
MporHo3upoBaTh CPOKM NoceBa CemsiH
oTAesbHbIX KYMbTyp.

YMeHne pabotaTb C nabopaTopHbIM
0b6opynoBaHuemMm, yBenuYMTENbHbIMM
nprubopamu.

3HayeHune Boabl
1 BO3ayxa Ans
npopacTaHus
CeMsiH.
Lincposas
nabopaTopus
no 3Konorumn
(BaTumk ocse-
LLIEHHOCTH,
BMaXHOCTN 1
TemnepaTypbl).
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lpodonxeHue

Ne Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
Tema CopepxaHue LleneBas ycTaHoBKa ypoka
n/n Yyacos Ha ypoKe/BHEYPOYHOM 3aHATUM obopypoBaHue
OneKTpOHHbIE
Tabnuupbl n
nnakarbl.
5 KopeHb, ero ctpoeHune 1| Tunbl KOPHEBLIX CUCTEM M3yuntb  BHelwHee 1 1 Mukpockon
3HaYeHne pacteHuii. CTpoeHue KOpHSi BHYTpEHHee CTpO€EHue uncposowu,
— 30HbI KOPHSI: KOHYC KOPHS MuKponpena-
Pa3nnyatb 1 onpegenaTb TUMbl KOp-
HapacTaHus, BcacbIiBaHuWS, paTbl.Onek-
HeBbIX CUCTEM Ha pUCYHKax, repbap- Hbix
NpoBeAeHUs], [ENEHUS, TPOHHbIE Ta-

pocTta. Poct
KOpHs,reoTponuam. Bu-
[LOU3MEHEHUS KOPHEW.
3HayveHune KopHen B
npupoae.

JlaboparopHas pabora A fe
2

«CTpoeHne KOpHS npo-
pocTKa»

3K3eMmnnsApax, HaTyparnbHbIX OO beKTax.
HasbiBaTb YacTu KOpHs. YcTaHaBnuBaTb
B3aUMOCBA3b CTPOEHUA N PYHKLUMI
yacTel KopHsi. O6BbACHATL 0CO6EHHOCTU
pocTa kopHs. [poBoanTb HabnoaeHns
3a U3MEHEHUSIMU B BEPXYLLUEYHOW YacTu
KOpHS1 B Nepuog, pocTa.
XapakTepu3oBaTb 3Ha4eHne BUOON3-
MEHEHHbIX KOPHEN ANA pacTeHUN.
MpoBoaunTb HabnoaeHNUa 1 pukcupoBaTb
UX pe3ysnbTaTbl BO BPEMS BbIMOSIHEHUSA
nabopaTopHoii paboTtbl. Cobntogatb
npasuna paboTbl B kabuHeTe,
ob6paLyeHusa ¢ nabopaTopHbIM
obopynoBaHvem

YMeHue paboTtaTb ¢ nabopaTopHbIM
obopynoBaHMeM, yBENUYMTENbHLIMM
npubopamu.

onuubl 1 Nna-
KaTbl.

q

BHa4YeHune

Iluct, ero ctpoeHue wu

Iucr, ero cTpoexme u
3HayeHune

BHellHee cTpoeHne nucTa.
BHyTpeHHee CTpoeHue
nucTa.  Tunbl  XUNKOBaHWS
nucTbeB.

N3yunTb BHelHee K
BHYTPEHHEee CTpoeHune
nucTa.

OnpepensaTb YacTu nUcTa Ha repbap-
HbIX 3K3eMMnsapax, pucyHkax. Pasnuuatb
NPOCTbIE U CMOXHbIE NIUCTbSA.
XapakTepusoBaTb BHyTpeHHee CTpoeHne
nncTa, ero 4acTu.

Mukpockon
uncpposowm,
MuKponpena-
paTbl.BHyTpeH-
Hee CTpoeHune
nicra.
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lpodonxeHue

Ne Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
Tema CopepxaHue LleneBas ycTaHoBKa ypoka
n/n Yyacos Ha ypOKe/BHeypO‘-IHOM 3aHATUN oGopyp,osaHme
6 YcTaHaBnMBaTb B3aUMOCBA3b CTPOEHUSA | ONEeKTPOHHbIE
CTpoeHue 1 dyHKUuM 1 OYHKUMI NincTa. XapakTepn3osaTb Tabnmubl n
yCTbUL,. 3HaueHue nmcta BUOOU3MEHEHUS NINCTLEB PacTeHUi nnakatbi.
ANA pacTeHns: pOToCHH- YMeHue paboTaTb ¢ nabopaTopHbIM
Te3, ucnapexne,ra3oob- obopynoBaHueM, yBennumTenbHbIMM
MeH. JlucTonag, ero pons B npuopamu.
XW3HU pacTeHus.
BuoonameHenuns nuctoeB
7 Ctebenb, ero cTpoe- Ctebenb, ero cTpoeHune u N3yunTb BHELLHEE 1 Mukpockon
OnucbiBaTb BHeLUHee CTpoeHue cTebns, .
HUe 1 3HayeHune 3HayeHne CTpoeHune cTebna. Tunbl uncposowu,
. NPUBOAWTL MPUMEpPbI pasfnyHbIX TUMOB
ctebnen. BHyTpeHHee 6100 MuKponpena-
crtebnen.
Jlabopatopras pabora N2 4| ctpoeHue cTebns. H 5 paTbl. «Ctebenb
asblBaTb BHYTPEHHME YacTu ctebns
«BHewHee cTpoeHve PyHKuun ctebns. Bu- N y ; OOHOAOJbHLIX U
aCTEHUN N UX PYHKLMN.
KOpHeBMLLa, KIy6HS, [OV3MEHeHUs cTebna y pO yHKU OBYLONbHbIX
npeaensiTb BUOOU3MEHEHNA Haa- .
JTIYyKOBULIbI» Hag3eMHbIX U noa- e A A pacTteHumn»
3eMHbIX 1 NOA3EMHbIX NoberoB Ha
3eMHbIX Noberos. ® ® OnNeKTPOHHbIE
ncyHkax, potorpadmnax, HaTypanbHbIX
pucy P yp Tabnuupbl n
obbekTax.
nnakaTbl.
M3yyaTb 1 onncbiBaTb CTPOEHUE NoA-
3eMHbIX N06Eeros, 0TMeYaTb MX pas-
nm4us.
PuKcupoBaTb pe3yrbTaTbl UCCNeaoBaHNN.
Cobnioaats npaBuna paboTtsbl B kabuHeTte,
obpaLleHun c nabopaTopHbIM
ob6opynoBaHvemM
3. OCHOBHbI€ NPOLECCHI XN3HEeAeATEeNbHOCTU pacTeHui (6 4)
8 MwvHepanbHoe nuTa- YcraHaBnuBaTb B3au- 1 O6BACHATL POsib KOPHEBBLIX BOSTOCKOB B Lvcp
. ncpoas
HWE pacTEHUI 1 MOCB$13b NMOYBEHHOIO MexaHU3Me NOYBEHHOro NUTaHKUS. P
MwuHepanbHoe nuTaHme na6opaTopus

3Ha4YeHne Boapl

pacTeHui 1 3Ha4YEHME BOAbI
Boaa kak Heobxogumoe
yCroBve MUHepanbHOro

(MoYBEHHOrO)NMTaHWS.

NUTaHWUA pacTeHumn n
YCNOBWIA BHELLHEWN
cpenpl.

O60cHOBbIBaTb pPosib NOYBEHHOIO MK-
TaHuA B XU3HU pacTEeHUNA.

no aKonoruun
(maTumk Bnax-
HOCTW, OCBe-
LLLIEHHOCTHK)




lpodonxeHue



lpodonxeHue

Ne Tema Conepsxative Lienesas ycTaHoBKa ypoka Kon-Bo | OcHoBHbIe BUABI AeATENLHOCTM OByyaloLLMXCs | Vicnons3oBaHme
n/n YyacoB Ha ypoKe/BHEYPOYHOM 3aHATUM obopynoBaHue
CpaBHMBaTb M pa3nnyaTtbh COCTaB U1
" 3HayeHue opraHNYeckux U MMHepasbHbIX
e
. Mcnonb3oBatb NMHOPMaLMOHHbIE
BOAE MVHEPATNBHBIX Conew. pecypchl AN NOATrOTOBKM Npe3eHTauum
PYHKLIA KOPHEBIX NpoeKTa O NPUCMOCOBNEHHOCTH K BoAe
EEEZf:o:QEeeppaentiﬁiHme pacTeHWUi pasHbIX 3KOSIOTMYECKMX TPyrn
BELLECTB N0 PacTeHUI0.
3HayeHne M1UHepanbHOro
(NoYBEeHHOro) NUTaHUA.
Tunbl yaobpeHuit n nx posb
B XW3HMW pacTeHus. JKo-
noruyeckume rpynnbl pac-
TEHWI N0 OTHOLLEHUIO K
Bode
9 BozpgylwHoe nutaHne XapaktepusoBaTtb 1 MpnBOANTE NPUMEPbLI OPraHN3MOB — Lincdposas
pacTeHuin — ycnosus, Heo6xoaumble aBTOTPOHOB U reTepoTpodoB, HaxoAuTb | naGopaTopus
coTocuHTES Bosp.ymrjoe nuTanne ANS BO3AYLUHOIo pa3nuuus B ux nuTaHun. OGOCHOBbLIBATL | MO SKOSIOMMK
PacTeHuyt — (potocnHTes NUTaHUA PacTeHUi. KOCMUYECKYI0 posib 3eMEHbIX PacTeHui. | (maTuyuk yrne-
Ycnosus 0bpasosakys OGBACHATL ponb Mcnonb3oBaTb MHOPMALMOHHbIE KWUCIIOro rasa u
OPTaHMHEcKMX ?emeCTB ® | 3enéHbix nUCTbes B pecypchl Ans NOAroToBKM COOBLLEeHUs 0 | Kucnopoaa)
pacTenuy. 3enerbie cdoTocuHTE3E. ponn hoTOoCMHTE3a Ha Hallel niaHeTe
?:igi:?;;cbiﬂ:;pgg)b" BbINonHATL HAabMIOAEHNUS U U3MepeHns
TpebuTenu roTosbIx op-
raHMYeCcKMx BELLECTB.
3HaueHue hoToCcMHTE3a B
npupoae
R Abixanune n obmen _ | Obixanne n obmeH Be- XapakTepn30BaTh 1 BocnuTaHve 6epexHOro oTHOLLEHUS K Undposas
BELECTB y paCTeHUn | | |actB y pacTenunii Porb CyLLIHOCTb MpoLecca CBOEMYy 3/10pOBbI0, NPUBUTUE UHTEpeca K| nabopaTtopus

AObIXaHNA B XXU3HU

[bIXaHWs y pacTeHUiA.

N3y4eHuto npegmMmeTa.

no aKoJsiormmn
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lpodonxeHue

Ne Kon-80 | OcHoBHbIe BUABI AeATenbHOCTM 0Gyyalowmxcs | Vicnonb3osaHue
Tema Copepxatue Lienesas ycTaHoBKa ypoka
n/n yacos Ha ypOKe/BHEYPOYHOM 3aHATUM o6opynoBsaHue
pacTeHuit. CpaBHUTENbHasnA BbINOMHATL OMbIT, HabNoAaTh pe3ynbTaThl|  (AaT4YMK yrie-
XapaKTepucTuka YcTaHaenmsaTh B3au- MW pfenath BbIBOALI MO pe3ynbTatam| KWCMOro rasau
NPOLIECCOB AbIXaHWs 1 MOCBA3b MpoLeccos nccnenoBaHus Kucnopopaa)
doTtocuHTesa. O6meH AbIXaHWs 1 (POTOCH-
BELLEeCTB B OpraHmsMe kak | 1638, NPOBOANTL UX
BaXHELLMI NpU3HaK cpaBHeHue. Onpenenatb
XuU3Hu. Baaumocsasb NOHATME «OBMeH
NPOLIECCOB AbIXaHWs 1 BELLECTB».
doTocuHTe3a XapakTepu3osatb 06-
MEH BELLLeCTB Kak
BaXHbIN MPU3HaK XN3HM
4. MHoroo6pasue n pa3sutue pacturensHoro mupa (10 v)
12 Bopopocnu, nx O6Lwan xapakTepucTuka. M3yuntb cTpoeHue un 1 Mukpockon
MHoroobpasue B CTpoeHue, pa3sMHOXEHNe | pa3MHOXEeHWe BofOo- undposon,
Ny . BbIAENATb M ONUCHIBATh CYLLLECTBEHHbIE
npupogae BOAOPOCHE. pocren . MUKponpena-
NpU3HaKK1 BOOOPOCHeil.
Pa3Hoobpasue Bopo- patbl. (Oga-
y _ " XapakTepn3oBaTh rMmasHbIe YepThbl,
pocnen. Otoenst: 3ené- HOKIIETOYHas
nexaliime B OCHOBE CUCTEMAaTUKMN BO-
Hble, KpacHble, Bypble H - BOLOPOC/Ib —
opocnen.
Bogopocnu. 3HayeHne 'g P XnamMmaomo-
. acno3HaBaTh BOJOPOCIM HA PUCYHKaAX,
BOZLOPOCHEN B NpUPOAE. AOP pucy Hapga)

Mcnonb3oBaHue Boao-
pocnen YeroBEKOM

repbapHbix MaTepuanax. CpaBHMBaTb
BOAOPOCAN C HA3EMHbIMU PaCTEHUAMU U
HaxoauTb obLime NpUsHaKku.

O6bACHATL NPOLECCHI Pa3MHOXEHUSA Y
OOHOKMETOYHbIX 1 MHOFOKIETOUHbIX
BOZOPOCHEWN.

Mcnonb3osaTb MH(OPMaLUOHHbIE
pecypcbl Ansi NOArOTOBKU COOOLLEHUS O
3HayYeHUn BOAOpOCNEN B Npupoae un
XW3HU YerioBeka
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lpodonxeHue
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Ne Tema Conepxatue Lienesast ycTaroBKa ypoka Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
n/n y yp Yyacos Ha ypoKe/BHEYPOYHOM 3aHATUM obopypoBaHue
13 Otnen MoxoBuaHble. MoxoBugHble, xapakTep- N3yuntb cTpoeHmne n 1 Mukpockon
O6Lwas xapak- Hbl€ YepTbl CTPOEHMS. pa3MHOXeHWe MXOB c . uncpposom,
. BHMBATb N TaBuTenemn -
TepucTuka u 3HavyeHune| Knaccbl: [Me4€HOYHUKM 1 pa a peacta . enev pas MUKponpena-
JINYHBIX TPy TEHWU OTAEen naTb
JnctoctebenbHble, Mx pynn pacre OoTAena, Aena patbl. (Cdpar-
BbIBOAbI.
OT/INYUTENbHbIE YEpPTI. H oA HYM — Kne-
blBaTb TBEHHbIE NPU3HAKN
Pa3mHoxeHue (becnonoe u asblBathb CyllecTse € NpusHa TOYyHOEe
MXOB.
NnosIoBOE) M pa3BuTme 0 . CTpOEeHue)
MOXOBUAHbIX. MOXOBUAHBIE Pacno3HnaBaTtb npeacraButenen Mo-
KaK CrIOPOBbIE PACTEHMUS XOBUAHBIX HA PUCYHKaXx, repbapHbIX
3HAYCHNE MXOB B npmpo,;J,e MaTepuanax, XuBbix o6bekTax.
Bbloenstb NpU3Hakn NpUHAANexXHoCTH
M XU3HU YernoBeka.
MOXOBWAHbIX K BbICLUMM CMOPOBbIM
JlaboparopHas pabora Ne6 pacTeHunsam.
«M3yyeHne BHeLLHero XapakTepu3oBaTb NpoLecchl pas-
CTPOEHMST MOXOBUAHBIX MHOXEHWS 1 pa3BUTUSE MOXOBUAHbIX, UX
pacTeHu» 0COBEHHOCTH.
YcTaHaenMBaTbh B3aUMOCBSA3b CTPOEHMS
MXOB U UX BO3AENCTBUS Ha cpeay
obuTaHus.
CpaBHMBaTb BHELLHEE CTPOEHUNE
3enéHoro mxa (KyKyLUKMHa 1bHa) u
6enoro Mmxa (cdarHyma), oTMeyatb Ux
CXOACTBO 1 pasnuunsa. PrukcmpoBaTb
pe3ynbTaTbl UCCIEA0BaHUN.
Cobniogatb npaBuna paboTbl B kKabu-
HeTe, o6palleHus ¢ nabopaTopHbIM
obopynoBaHvem
14| Orpen Fonocemen- N3yunTk 06LLyto Xa- 1 PaGota c rep
O6Lwan xapakTep1cTuka BbiaBnaTb 06LME YepThl CTPOEHUA U
Hble. Obwan xapak- paKTEPUCTKKY ronoce- N GapHbIM  MaTe-
rofloceMeHHsbIx. Pacce- . pa3BUTUS CEMEHHbIX PacTEHUIA.
TepucTuKa u 3HavyeHune MEHHbIX pacTeHumn pruanom

fleHne rofloCeMEHHbIX Mo
NOBEPXHOCTUN 3EMIIN.
Ob6pa3oBaHue cemsH

OcBavBaTb Npuémbl paboTbl C onpe-
aenutenem pacteHun. CpaBHuBaTb
CTpPOEHME CMOpPbl U CEMEHM.
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lpodonxeHue

Ne Kon-Bo | OcHoBHble BUAbI AEATENBHOCTH obyyvatowmxca | Mcnonb3oBaHue
n/n Tewa Conepxarue Henesan ycraroska ypoka yacos Ha YpOKe/BHEYPOHHOM 3aHATUM obopynosaHue
XapakTepu3oBaTb NpoLEeCChl pas-
Kak cBuaeTenbCcTeo Gonee MHOXEHUSA N Pa3BUTUSA FrOIOCEMEHHbIX.
BbICOKOrO ypOBHS passutus MporHo3npoBaTh NOCNeACTBUA Hepa-
FOJIOCEMEHHBIX MO LiMoHarnbHOW [eATeNbHOCTM YenoBeka
CPaBHEHNIO CO CNOPOBbLIMU. LTS KU3HW FONOCEMEHHBIX.
OcobeHHOCTM CTPOeHMS U Vicnonb3oBaTb UH(OPMALMOHHbIE
pasBuTUsA NpeacTaBuTenei pecypcbl Ansl NOATOTOBKM Npe3eHTaLmm
knacca XoitHbie. ['ono- MPOeKTa 0 3HaYEHUMN XBOWHbIX JIECOB
CEMEHHbIE Ha TeppUTOpUM Poccum
Poccun. Mx 3HaveHne B
npupose 1 X13Hu
yeroseka
15 CewmenctBa knacca O6Lwasn xapakTepucTuka. M3yumnTb 06Lyto xa- 1 BblAensTb OCHOBHbIE NPU3HaKM Kracca Pabota c rep-
[BynonbHble Cewmenctea: Po3ouBeTHble, | pakTEPUCTUKY CEMENCTB [BynonbHble. GapHbIM maTte-
MOTbINbKOBbIE, Knacca [ByonbHbIe. ONMCHLIBATL OTIMUMTENbHBIE NpU3Haky  PYaTIOM
KpecTouseTHble, CeMelicTB Knacca.
MacnéHosble, CroxHo- PacnosHaBaTh npeacTasuTenen ce-
UBeTHbIS. OT”V"j“Te”be'e MeWNCTB Ha pUCyHKax, repbapHbIX Ma-
NpU3HaKN CEMENCTB. Tepuanax, HaTyparibHbIX 06beKTax.
3Hauenue B npupoae 1 MprMeHaTb NpUémbl paboThbl ¢ onpe-
KN3HK qenoa%Ka. JenuTerniemM pacTeHuit.
Cenbckoxo3aicTBeHHbIe Mcnonb3oBaTh MHOPMAaLMOHHbIE
KynbTypbl pecypchbl AN NOArOTOBKM MPe3eHTaLmm
MpoeKTa 0 Ponn pacTeHui Knacca
[ByfioNbHbIE B NPUPOAE W XNU3HM
yerioBeka
16| Cemetictea knacca O6Las xapakTepuctuka. | /13y4mTb obLuyio xa- ! BblnensTb NpusHaku knacca OfHo- Pabota ¢ rep-
OpHoponbHble CemelicTBa: ITuneiivbie, paKkTePUCTUKY CEMENCTB [OMbHblE. 6apHbIM mare-
knacca OHOAOMbHbIE. puasnom

JlykoBble, 3naku. OT-
NNYUTENbHbIE NPU3HAKMU.
3HayeHune B Npupoae,

OnpepenaTb NpU3HaKn genexHus
knaccos [BynosbHble 1 OgHoAomNbHbIE
Ha ceMeNncTBa.
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Ne T Kon-80 | OcHogHble BUaLI eATenbHOCTY 0Byyatomxcs | Mcnonb3osaHue
ema Copnepxatue Lienesas ycTaHoBKa ypoka
n/n 4yacoB Ha ypOKe/BHeyDO‘-IHOM 3aHATUN oGopy,qosaHme
XW3HU Yyenoseka. Vc-
KIIOUMTENbHAS Porb Onl:ICbIBaTb XapakTepHble YepTbl ce-
3N13KOBbIX PACTEHMIA mencTB knacca OaHoOoNbHbIE.
MpumeHaTb NpMéMbl paboTkl ¢ onpe-
DenuTenem pacTeHun.
MpnBOANTE NPUMEPbLI OXPaHAEMbIX
BUOOB.
Mcnonb3oBatb MHHOPMaLMOHHbIE
pecypcCbl onda noAroToBKM npe3eHTaummn
NpoeKTa O NPakKTN4eCKoOM UC-
NnoJib30BaHUn paCTEHVIVI cemeincTea
OpHoponbHble, 0 3Ha4YeHUW 3nakoB ANs
XKNBbIX OpraHn3moB
TemaTuueckoe nnaHmpoBaHune matepuana B 7 knacce «bNOJTIOMMA. PASHOOBPA3UWE OPIAHN3MOB: XNBOTHbIE»
Yactb 1. O6Lime cBepeHNUa 0 MMpe XUBOTHbIX
YacTtb 2. CTpoeHune Tena XUBOTHbIX
YacTb 3. MNMoguapctso MpocTtenwune, nnn OQHOKNETOUYHbIE
YacTb 4 MNMoguapctBo MHOrokneTouHble
Yactb 5 Tunsl [Nnockue vepsu, Kpyrnble yepsu, KonbyaTtble Yepsu HacTtb
6 Tun Monntockn Yactb 7. Tun YneHucrtoHorne
5 |ml-|aCTb 8. Tun Xoppaoeble. becuepenHble. Hagknacc Pbibbl YacTb
% 9. Knacc 3emHoBogHble, unn Amdgunbum Yacts 10. Knacc
g Mpecmbikatowmecs, nnu Pentunum Yacte 11. Knacc MNtuubl
‘E’ YacTtb 12. Knacc Mnekonutatowime, unm 3sepu Yactb
?  13. Pa3BUTME XMBOTHOrO MMpa Ha 3emrne
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IVIHEXUYU UV

Ne Kon-Bo | OcHoBHble BUABI AATENLHOCTM 0Byyatowmxcsi| Vicrionb3osaHue
n/n Tewa Conepxanne Henesas ycTaroska ypoka Yyacos Ha yp(fll(e/.gHeypquOM 3aH9|yTI/II/I B obopynoBaHue
2. CTpoeHue Tena XuBOTHbIX (2 Y1)

1 |Knetka Knetka BbISIBUTb CXOACTBO U 1 Mwukpockon
Hayka untonorus. pasnuuyve B CTPOEHUN CpaBHMBaTb KNETKM XMUBOTHbIX 1 pac- undpoBon,
CTpoeHune X1BoTHON XWBOTHOW 1 pacTu- TEHWI. MUKponpena
KNneTku: paamepsbl 1 cop- TENbHOW KNeToK Ha3blBaTb KNETOUHbIE CTPYKTYPbI XU- paTbl.
Mbl, KNeTOYHbIE CTPYKTYpbI, BOTHOI KNETKMU.
nx ponb B XnsHene- [enaTb BbIBOAbI O NpUYMHaX pasnuyuns u
ATENBbHOCTU KNETKN. CXOACTBA XMBOTHOW U pacTUTENbHON
CX0ACTBO 1 pasnmyusa KNeToK.
CTPOEHWS1 XKUBOTHOW 1 YcTaHaBnmBaTb B3aMMOCBSA3b CTPOEHUA
pacTuUTenbHOW KNeTok XMBOTHOW KIETKN C TUMOM NMUTaHUS
YMeHne pabotaTb € nabopaTopHbIM
obopynoBaHuemM, yBENNYUTENbHbIMU
nprubopamu.
2 Tkahw, opraHbl W cu- TKaHu, opraHbl  cuctembl | M3yunTb TKaHu:anuTe- 1 Mwukpockon
CTeMbl OpraHoB opraHoB TkaHu: nanbHble, coeanHU- HasbiBaTb TUMbI TKAHEN XUBOTHBbIX. undposon,
snuTenuanbHble, TenbHbIe, MbILUEeYHbIE, YcTaHaBnMBaTb B3aMMOCBSI3b CTPOEHNS MuKponpena
coeanHUTENbHbIE, Mbl- HepBHbIe, UX Xapak- TKaHew C UX OyHKLMAMM. paThbl

LUeYHble, HEpPBHbIE,NX
XapakTepHble NPU3HaKu.
OpraHbl 1 cuctembl op-
raHoB, 0COHBEHHOCTU
CTpO€eHUA N PyHKLUMI. Tunbl
CUMMETPUN XNBOTHOTO, UX
CBi3b C 06pa30M XU3HU.

TepHble NPU3HaKu.

XapakTepusoBaTb opraHbl U CUCTEMBI
OpraHoOB XMBOTHbIX.

MpuBOAMTL NpUMEpPLI B3aUMOCBSA3U
CUCTEM OpraHoB B OpraHu3me.
Bbicka3biBaTb NPeANnonoXeHus o no-
CnefCTBUAX HapYLUEHNUs B3aMOCBA3U
OpraHoB M CUCTEM OpPraHoB Ans
opraHu3ma.

OnucbiBaTb B3aMMOCBS3b 06pa3sa XunsHu
XWBOTHOMO 1 TUNa CUMMETPUM Tena.
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lpodonxeHue

Ne Kon-Bo | OcHogHble BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
Tema CopepxaHue LleneBan yctaHoBKa ypoka
n/n Yyacos Ha ypoKe/BHEYPOYHOM 3aHATUM obopypoBaHue
3. Noguapcteo MNpocTenwmne, unu OQHOKNETOYHbIE (4 4)
3 O6uas xapakTepu- Cpepna obutaHus, BHelwHee| OaTb obLyto xapakTe- 1 Mukpockon
. BbIABNATbL XapaKTepHbIE NPU3HaKK o
CTUKa noauapcTea cTpoeHue. CTpoeHue n pucTuky MNpocTenunm, . uMdpoBoW,
N nopuapcTea lNpocTtenwne, nnm Of-
MpocTewiwme. Tun XNU3HeAeATenbHOCTb Ha npumepe Tuna MUKponpena-
HOKJIeTOYHbIE, TUNa CapkoaoBble U
CapkopfioBble U Xry- CapKOZ0BbIX Ha NpuMepe CapKopoxXryTu- KoBble paTbl (ameba)
i XIYyTUKOHOCLb.
TUKOHOCUbI. Knacc améobbI-npoTes. .
PacnosHaBaTb npepcraBuTenen knacca
CapkopoBblie Pa3Hoobpaswue cap-
CapkopoBble Ha MUKponpenaparax,
KOLO0BbIX
pucyHkax, potorpadusx.
YcTaHaBnnBaTb B3aMMOCBSI3b CTPOEHUS
1 (pbyHKUMIA opraHn3ma Ha npumepe
aMébbl-npoTes.
O60CcHOBbLIBaTb Posib NPOCTENLLNX B
3KocucTemax
YMeHne pabotatb € nabopaTopHbIM
obopynoBaHuemMm, YBENUYUTENBHBIMU
npubopamu.

4 Tun CapkofoBeble 1 Cpepna obutaHus, ctpoeHne, Ha npumepe 3BrneHbl 1 XapakTepu3oBaTb cpefly obuTaHus Mukpockon
XryTuKoHocubl. Knacc | u nepeguxeHue Ha 3eneHow nokasarb XryTUKOHOCLIEB. undpoBoi,
XKryTukoHocubl npumepe 3BrieHbl 3ené- B3aUMOCB$I3b CTPOEHUS YcTaHaBnuBaTh B3aMMOCBSI3b XapakTepa| MuKpornpena-

HOI. XapakTep nuTaHus, W XxapakTepa nutaHus ot NUTaHUSI U YCIOBUIA CPeab. paTbl. (3BrneHa
€ro 3aBMCUMOCTb OT YCNOBUIA OKpYyXatoLLen O60cHOBbIBaTh BbIBOZ, O NPOMEXY- 3erneHasl)

ycnoBui cpeppl. [OpixaHue,
BbleneHue n pas-
MHoxeHue. CoyeTaHune
NPU3HaKOB XWBOTHOIO 1
pacTeHUs y 3BrMEHbI
3enéHoi. PazHoobpasune
XIYTUKOHOCLLEB

cpeapl.

TOYHOM MOMIOXEHUN 3BrNEHbI 3eMEHON.
MpuBoguTb fOKa3aTenscTBa bonee
CIIOXHOW OpraHu3auumn KONIOHWanbHbIX
hOpPM XryTUKOBbIX.

PackpbiBaTb posib XryTUKOHOCLIEB B
aKocucTemax
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IVIHEXUOUUJY

lpodonxeHue

Ne Kon-0 | OcHoBHble BIabI 4EATENBHOCTM 0Byyatowwmxcsi|  Vcnonb3oBatne
Tema CopepxaHue Lienesas ycTaHoBKa ypoka ARl A yHaiot
n/n Yyacos Ha ypoKe/BHEYpPOYHOM 3aHATUM obopynoBaHue
5 Tun NHdpysopun YCTaHOBUTb XapaKTep- 1 Mukpockon
c 5 Hble NPU3HaKun TMNa 5 undpoBoi,
bISIBNATb XapaKTepHble NpU3Haky Tuna
PeAa bUTaHns, CTpoeHNe MHdy30opumn n nokasatb Wdb P P P MUKponpena-
Hdpy30pun.
W NEpeABIkEHNe Ha YepTbl YCIOXHEHNS B n ysop patbl. (MH(Y-
-Ty- MBOAWTb MPUMEpPbI N XapakTepu3oBaTb
MPUMEpe UHDY30pUN-TY KNETOYHOM CTPOEHMUM. pnBoa P P P P 30puA)
denbkn. CBaA3b yCrnoxHe- HepThbl YCNOXHeHUs opraHusauum
HUA CTPOEHUA MHY30pUN C MHpy30pUI no CpaBHEHWIO C|
npoueccamMmm nx XunsHe- CapKOXIyTMKOHOCLLaMMU.
pesATensHocTu. Pa3Hoob- HabntoaaTb NpocTeniunx nog M1MKpo-
pa3sue nHdy3opun. CKOMoM.
dukcupoBaTb pe3ynbTaTbl HabnAEHUN.
JlaboparopHas pabora Ne 1 0606wWaTb ux, genatb BbIBOAbI.
«CTpoeHune n nepeasu- CobnoaaTtb NpaBuna NoBeaeHns B
XeHune NHQY30puUmn-Ty- kabuHeTe, o6palleHus ¢ nabopaTopHbIM
denbkn» obopypoBaHuem
4. MopuapcTBo MHorokneTo4Hble (2 4)
6 Tun O6Lwasn xapak- O6Lwwpe vepTbl CTpoeHNsa.  A3yunTb  CTPOEHUE U 1 Mukpockon
N OnucbiBaTb OCHOBHbIE MPU3HAKK -
TEPUCTMKA MHOIO- 'mapa — OOMHOYHBIN DKU3HEeAeATENbHOCTD undpoBoi,
noguapctBa MHOroKneTouYHbIE.
KIETOYHBIX XMBOTHbIX. | nonun. Cpeaa obutaHnsi, [KULIEYHOMOMOCTHbLIX  Ha . MuKponpena-
Ha3zbiBaTb NpeacraButenen Tuna Ku-
Tun KnweyHo- BHELLHEE N BHYTPEHHEE npumepe rmopebl, paTbl. (BHY-
LLIEYHOMONOCTHBIX.
nonoctHble. CTpoeHne | ctpoeHne. OcobeHHOCTN  [BbIAENUTb OCHOBHbI€ TpEeHHee
Bbigensatb obuime YepTbl CTPOEHUS.
N XN3HEOEeATENbHOCTb | XU3HEeOeATeNbHOCTH, YepThbl YCINOXHEHUS CTpOeHue
O6BACHATL Ha NpUMepe Hanuuune ny-
YPOBEHb OpraHn3auum B |opraHu3awum no . rmapsbl)
N 4YeBOW CUMMETPUN Y KMLLIEYHOMO-
CpaBHEHWM C NPOCTENLLMMU [CPaBHEHWIO c npo-
. JNOCTHBIX.
cTenwmnmu,
XapaktepusoBaTtb Npu3Haku 6onee
CIIOXHOW OpraHu3auuun B CpaBHEHUM C
npocTennmMmm
5. Tunbl Mnockue yepsu, Kpyrnelie yepsu, Konb4yatblie yepsu (5 1)
7 - 1 - ndposon
Tun KonbyaTble ye " 5 N3yunTtb ocobeHHoCTU HasbiBaTb 4epTbl 6onee BbICOKOI Op- Undop
pBu. ObLan ecTa obnTania, CTPOSHUE) yenoxHeHus raHU3aLmMmn KonbyaTblX YepBeii no MUKpockon,

N Xn3HepeAaTesribHOCTb

CpaBHEHUIO C KpPyrnbIMN.
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lpodonxeHue
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o Kon-Bo Mcnonb3oBaHue
n';ln Tema CopepxaHue LleneBas ycTaHoBKa ypoka 4acos OCHOBH::;;(’:JIZ /S:Z;Zg::gi:z:itzmLLMXCH obopypoBaHue
XxapakTepucTuka. Knacc B CTPOEHMUU KONbYaTbIX PacnosHaBaTb npeacTaBuTenen knacca | nabopatopHoe
MHoroLue- TUHKOBbIE YepBen kak bonee Ha pucyHkax, poTtorpadusx. obopypoBaHue.
YepBu BbICOKOOPraHW30BaHHOM XapakTepu3oBaTb 4epTbl YCIOXHEHNSA OneKTPOHHbIE
rpynnbl MO CPaBHEHUIO C CTPOEHUS CUCTEM BHYTPEHHMX OpraHoB. | Tabnuupbl
CHCTEM BHYTPEHHIX Op- NAOCKMMU U KPYTbIMU dopmynupoBaTb BblBOA, 06 ypoBHE
FAHOB. YPOBHH OprakK- yepBAMMU. CTPOEHUS OpraHoB YyBCTB
3auum opraHoB 4yBCTB
CBOBGOAHOXUBYLLIMX
Konb4aTbIX YepBen 1 na-
pasnTUYECKUX KPYITbIX
yepBen
JlaboparopHas pabora Ne2
«BHewHee cTpoeHne
[OXAEBOro YepBs, ero
nepensuxeHue, pasgpa-
XUMOCTbY».
JlaboparopHas pabora Ne3
(110 YCMOTPEHMIO Yy4NTES1S)
«BHyTpeHHee cTpoeHune
[OX[OEBOIr0 YEpBsi».
6. Tun Monntocku (4 4)
8  |Knacc [BycTtBopyaTble] Cpena 0butaHus, BHewHee | N3yuntb 0co6eHHOCTH 1 Lincpposon
MOIITIOCKM CTpOoeHue Ha npumepe CTpoeHus Knacca Paznuuath 1 onpenenaTs Asy- MVKPOCKOTT,
6e33y6kun. CTpoeHue un [BycTBOpYaThie Mof- CTBOpYaTbLIX MOJITIOCKOB Ha PUCYHKaX, nabopaTopHoe
(YHKLIMN CUCTEM BHY- TIIOCKM doTorpacusx, HaTypasnbHbIX 06beKTax. o60pyaoBaHe.
TPEeHHNX opraHos. Oco- O6bACHATL B3aNMOCBA3b 00pa3a XU3HN | BraxHbie
BGEHHOCTU pa3MHOXEHNS U 1 0COGEHHOCTE CTPOeHNS npenaparsi,
pa3suTuA. Ponb B npupoae ABYCTBOPYaTbLIX MOJITHOCKOB. KONneKuum
1 3HAYeHMe NS YenoBekKa. XapakTepu3oBaTb 4epTbl NPUCNocob- PaKOBMH

NeHHOCTN MOJIJTIOCKOB K cpepne obu-
TaHuA.
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lpodonxeHue

Ne Kon-o | OcHoBHble BIabI AEATENBHOCTM 0ByyaloLmxcsi|  Vcnonb3osatne
Tema ConepxaHue Lienesas ycTaHoBKa ypoka Asl A yHaiot
n/n YyacoB Ha ypoKe/BHEypOYHOM 3aHATUU obopynoBaHue
JlaboparopHas pabora He PODMYSUDOBATE BLIBOA 0 PO A MOJITHOCKOB.
4 PMyp Aop Asy OneKTpOoHHbIE
CTBOPYATBLIX MOJIIIOCKOB B BOAHBIX
«BHeluHee cTpoeHue pa- Tabnuupl
3KOCUCTEMAX, B XU3HMW YenoBeka.
KOBUWH NPECHOBOAHBIX U
YcTaHaBnMBaTh CXOACTBO U pasnuuus B
MOPCKMX MOJIITOCKOB»
CTPOEHMUN PAKOBWH MOJIHOCKOB.
Cobniogatb npaBuna paboTbl B Kabu-
HeTe, o6palleHusa ¢ nabopaTopHbIM
obopynoBaHvem
7. Tun YnenuctoHorue (7 4)

S Knacc Hacekomble BbISIBUTb OCHOBHbIE 1 .BbIIBNATb XapaKTepHble NpUsHaKm epGapHblii
O6Las xapakTepucTuka, XapaKTepHble NpU3Haku HaceKoMbIX, Onu1ckIBaTb KX NpU Bbl- maTtepvan —
0CODOEHHOCTY BHELLUHEro HaCEKOMBbIX nonHeHun nabopatopHon paboTbl. CTpOEHME Ha-
cTpoeHusi. PasHoobpasue YcTaHaBnuBaTbh B3aUMOCBSI3b BHY- CEKOMOro
pOTOBbIX OpPraHoB. TPEHHEro CTPOEHMWS 1 MPOLIeCCoB
CTpoeHue 1 pyHKLMK XU3HEeAeATEeNbHOCTN HaCEKOMBIX.

CUCTEM BHYTPEHHUX Habniopath, ukcnpoBaTtb pe3ynbTaThl
opraHoB. PaamHoxeHue. HabniofeHWn, fenaTh BbIBOAbI.
Cobntoaatb npaBuna paboTbl B Kabu-
gaéoparopHaﬂ patora He HeTe, obpalleHus ¢ nabopaTopHbIM
obopynoBaHem
«BHelwHee cTpoeHue Ha-
CEeKoMOoro»
10 Tunbl pa3sBuTua Ha- Pa3Butne c HenonHbIM N3yunTb TMNbI passuTtud 1 epbapHbIi
CEKOMbIX npespatieHnem. 'pynnebi HaceKoMbIX mMaTtepuan —
XapakTepusoBaTb TUMbl Pa3BUTUS Ha-
Hacekomblx. Pa3suTue ¢ TUMbI Pa3BUTUS
CEKOMBbIX.
NOMHbIM NpPEBPALLEHUEM. HaceKoMbIX

pynnbl HacekoMbIx. Ponb
Kaxaon ctaguun pa3sutus
HaCeKOMbIX

O6BACHATL NPUHLMIMBI Knaccudukauum
HaceKOMbIX.

YcraHaBnuBaTb CUCTEMATUYECKYIO
NpWHaAIeXHOCTb HAaCEKOMBbIX. BbiBnaTh
pa3nuuna B pa3BuUTUN HACEKOMBIX C
NOMHbIM U HEMOMNHBLIM NpeBpaLLeHeM
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lpodonxeHue
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Ne Tema Conepxatie Lienesast ycTanoBKa ypoka Kon-Bo | OcHogHbie BUAbI AeSTENbHOCTH obyyvatowmxca| Mcnonb3oBaHue
n/n y yp Yyacos Ha ypoKe/BHEYPOYHOM 3aHATUM obopypoBaHue
8. Tun Xopposble. BecuepenHble. Hagknacc Poibbl (6 4)
apknacc Pbibbl. COBEHHOCTM BHELLHETO 3y4nTb 0OCOBEHHOCTHU naxHble
M |'H Pbi6 Oco6 U3y 6 1 x . B
apakTtepun3oBaTb 0COH6EHHOCTU
O6wan xapaktepu- CTPOEHUS, CBA3AHHbIE C BHELLHErO CTPOEHUS, P P 6 npenapartbl
BHELLHEro CTpoeHus pbid B CBA3K CO
CTUKa, BHELLHee obuTaHuem B Boje. CBsi3aHHble C 0OUTaHNEM - P P «PbI6bI»
cpenow obutaHums.
CTpOEHUne CTtpoeHune n pyHKummn B BOAE. B
KOHEHHOCTEH, OpraHb) OcBavBaTb Npuémbl paboTbl C onpe-
N ' ennTenem XuBOTHbIX.
60KOBOW NMHUN, OpraHbI A
cryxa, paBHoBecHS BbIaBnATbL YepTbl NPUCNOCO6NEHHOCTH
’ ' BHYTPEHHEro CTpoeHus pbld K 06uTaHuo
JlaboparopHasi pabora Ne6 B BOAE.
«BHeLLHee CTpoeHHe 1 HabnopgaTtb 1 onncbiBaTh BHELLHEE
0COBEHHOCTM NepeBy- CTPOEHUe 1 0COBEHHOCTU NepenBnXeHUs
XeHus pblbbl» pbl6 B X04€ BbINOMHeHMA nabopaTopHoi
paboTbl.
CobnoaaTtb NpaBuna NoBeaeHns B
kabuHeTe, 06paLleHns ¢ nabopaTopHbIM
obopynoBaHvem
12 BHyTpeHHee cTpoeHne N3yunTb BHyTpPEHHEE 1 YcTaHaBnuBaTb B3aMMOCBS3b CTpoeHusi| BnaxHble
pbI6 CTpoeHMe pblbbl. OTAEnNbHbIX 4YacTen ckeneta pblb M ux| NpenapaTbl

OnopHo-aBuraTenbHas
cuctema. Ckenet Henap-
HbIX U NapHbIX NIABHWUKOB.
CkenerT ronoeebl, ckenet
xabp. OcobeHHOCTH
CTPOEHUA U PYHKLMN
CUCTEM BHYTPEHHMUX
opraHoB. YepTbl 6onee
BbICOKOIO YPOBHSI opra-
HU3aumm pbib No cpa.-
HEHUIO C NTAHLETHUKOM.

JlaboparopHas pabora Ne 7|

(110 YCMOTPEHUIO yYNTESIA)

byHKLNN.
BbIABNATL XapaKTepHbIE YepThI
CTPOEHUSA CUCTEM BHYTPEHHUX OPraHoB.
CpaBHMBaTb 0COBEHHOCTM CTPOEHUS U
(YHKUMIA BHYTPEHHMX OPraHoB pbib n
naHueTHUKa.
XapakTepusoBaTb 4epTbl YCNOXHEHUSA
opraHusauum pbi6

«PbibbI». Mo-
Oenb — ckenet
pbIObI
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lpodonxeHue

Ne Kon-0 | OcHoBHble BIabI 4EATENBHOCTM 0Byyatowwmxcsi|  Vcnonb3oBatne
Tema CopepxaHue Lienesas ycTaHoBKa ypoka ARl A yHaiot
n/n YyacoB Ha ypoKe/BHEYPOYHOM 3aHATUM obopynoBaHue
«BHyTpeHHee cTpoeHne
pbI6bI»
9. Knacc 3emHoBogHble, nnm AMcdnéum (4 4)
13 CTtpoeHue n pes- XapaKTepHble YepThbl M3yunTtb yepTbl CTpoe- BnaxHble
TENbHOCTb BHYTPEHHNX| CTPOEHUSI CUCTEM BHY- HUSA CUCTEM BHYTPEHHUX npenapaTbl
YcTaHaBnMBaTb B3aUMOCBSI3b CTPOEHNS
OpraHoOB 3eMHOBOAHbIX| TPEHHUX OpraHoB 3eM- OpraHoOB 3eMHOBOZHbIX «3eMHoBO[,
OpraHoB M CUCTEM OPraHoB C MX
HOBOZHbIX MO CPAaBHEHUIO C | MO CPaABHEHMIO C . Hble»
YHKLMSMU U cpefon obuTaHus.
KOCTHbIMU pbiGamu. KOCTHbIMY pblGamm
CpaBHuBaTb, 0606LaTb MHpopmauumo o
CxoACcTBO CTPOEHUS
CTPOEHMU BHYTPEHHMX OpPraHoB
BHYTPEHHMX OPraHoB .
amcunbuin n pbib, genaTb BbIBOObI.
3eMHOBOJHbIX U pbl6 .
Onpepenstb 4epTbl 6osiee BbICOKOW
opraHu3auum 3eMHOBOAHbBIX MO CpaB-
HEHMIO C pbibamu
10. Knacc Npecmbikatowmecs, unu Pentunum (4 4)
14 BHyTpeHHee cTpoeHne | CxoacTBO 1 pa3nmuns M3yunTtb YepTbl CTpoe- 1 BnaxHble
N XU3HeOesATeNIbHOCTb | CTPOEHUA CUCTEM BHY- HUSI CUCTEM BHYTPEHHUX YCTaHaBnmeaTh B3aMOCBA3b CTPOGHUS | mpenaparbl
npecMblKatoLLyxcs TPEHHUX OpraHoB npe- OpraHoB npecMbl- BHYTPEHHWX OpraHoB 1 CUCTEM OPraHoB | «[MpecMmbl
CMbIKaILLMXCH Y 3EMHO- KaloLmxca Nno cpae- PenTuUnuiA, nx yHKLMIA 1 cpepbl KatoLmecsa»

BOAHbIX. YepTbl Npu-
cnocobneHHoCTU
NPEeCMbIKaLLNXCS K XU3HU
Ha cylwe. Pa3amMHoXeHne 1
pa3BuTUE. 3aBUCUMOCTb
rof10BOr0 XW3HEHHOIO
UMKna oT TemnepaTypHbIX
ycrnosum

HEeHUIo C
3€MHOBOAHbIMU.

obutaHus.

BbiaBnATb 4epTbl 6051€e€ BLICOKON Op-
raHM3aLumn NPECMbIKAKLLMXCS Mo
CpaBHEHWIO C 3eMHOBOHbLIMM.
XapakTepu3oBaTb NpoLecchbl pas-
MHOXEHWSA 1 pa3BUTUS OETEHbILWEN Y
NPeCcMbIKatoLLMXCS.

VMcnonb3oBaTb MHOPMALMOHHBIE
pecypcbl AN NoAroToBKU Npe3eHTaumm
npoekTa 0 roA0BOM XU3HEHHOM LWKe
penTtunuii, 3a6oTe 0 NOTOMCTBE
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Ne Kon-so OcCHOBHbIE BUABI AEATENBHOCTU 0ByYaoLmxcsa | Vcnonb3osaHue
Tema CopepxaHue LleneBan yctaHoBKa ypoka
n/n Yyacos Ha ypOKe/BHEYPOYHOM 3aHATUU obopypoBaHue
11. Knacc Mg (9 v)
15 O6Lwan xapakTepu- B3anmocBA3b BHeLLHEro M3yuntb B3aMMoCBs3b 1 Yyueno Mruubl,
CTMKa Knacca. CTPOEHUS U NPUCNOCob- BHELLHEro CTPOEHUS U Mepbsa nTULbI,
. Xapaktepu3oBaTb 0COOEHHOCTH
BHeluHee cTpoeHue NEeHHOCTM NTUL K NonéTy. nNpuUcnocobIeHHOCTH MUKponpenapa-
. BHELUHEro CTPOEHMs NTuUL, B CBA3W C KX
nTuy, Tunbl NepbeB U NX PYHK- nTUL K NonéTy ! Tol «Mepba
NPUCNOCOBIEHHOCTbLIO K MONETY.
unn. YepTbl cxoacTea u nTULY
O6BACHATL CTPOEHME U PYHKLUMM Ne-
pasnuunsi MOKPOBOB MTULL 1
. pbLEBOr0 NOKPOBAa Tena NTuL,
penTUnuii.
YcTaHaBnMBaTh YepTbl CXOACTBA U
Jla6oparopras pabora Ne8 pasnnunsi NOKPOBOB MTULL U PENTUIUIA.
«BHELLHEE CTPOEHNE MTULLbI. M3yyaTb 1 onncbiBaTb 0COBEHHOCTH
CTpoeHue nepbeB» BHELLIHEro CTPOEHUS NTUL, B XO4€ Bbl-
nosiHeHns nabopaTopHon paboThbl.
Cobntoaatb npaBuna paboTbl B kKabu-
HeTe, obpalleHus ¢ nabopaTopHbIM
obopyaoBaHem
16 1 YcTaHaBnuBaTh B3aUMOCBSI3b BHelLHero | Ckenet rony6bs

OFIOpHO-D,BVIFaTeJ'IbHaﬂ
cucrtema nTuy,

N3meHeHnsa cTpoeHus
cKeneTa NTuL B CBA3M C
NpUCNocobNeHHOCTbIO K
nonéty. OcobeHHOoCTH
CTpOeHMs MycKynaTypbl 1
€€ yHKummn. MpnynHbl
cpacTaHusa oTAenbHbIX
KOCTeN cKkeneTa nTuL.

JlaboparopHasi pabora Ne9
«CTpoeHue ckeneta NTu-
Ubl»

MN3yunTb ocobeHHoCTH
cKeneTa NTuubl, CBS-
3aHHbIE C MOSIETOM.

CTPOEHUA U CTPOEHUS CKerleTa B CBA3M C
NpUCMOCOGNEHHOCTLIO K MONETY.
XapakTepu3oBaTb CTPOEHME 1 DYHKLUN
MbILLEYHOI cUcTeMbI NTUL,. U3yyaTb u
onucbIBaTb CTPOEHME cKeneTa NTuubl B
npoLiecce BbINonHeHusi NabopaTopHOW
paboTbl.

Cobniogatb npaBuna paboTbl B kKabu-
HeTe, o6palleHus ¢ nabopaTopHbIM
obopynoBaHvem
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lpodonxeHue

MO CPaBHEHUIO C ApYTrMMH
NO3BOHOYHbIMMU.
XapaKTepHble YepThbl
CTPOEHMSA NULLIEBapU-
TeNbHOW CUCTEMBbI KO-
NbITHBIX U FPbI3YHOB.
YcnoxHeHve CTpoeHus u
OYHKLMIA BHYTPEHHUX
OpraHos.

JlaboparopHasi pabora Ne
70

«CTpoeHue ckeneta
MIEKOMUTAIOLLNX»

NPUMeEpPbI XMBOTHbIX pasHbIX Cpes
obutaHus.

MpoBoguTb HabnoaeHus n pmkcnposBaTb
UX pe3yrnbTaTbl B X0A4€e BbIMOMHEHUS
nabopaTtopHoi paboThbl.
XapakTepuzoBaTb 0CO6EHHOCTU
CTPOEHUS CUCTEM BHYTPEHHUX OpraHoB
MIEKOMNUTAIOLLMX MO CPaBHEHMIO C
penTunusMu.

AprymMeHT1poBaTb BblBOAbI O NPO-
rPECCMBHOM Pa3BUTUU MITEKOMUTAIOLLUX.
Cobntoaatb npaeuna paboTbl B kKabu-
HeTe, obpalleHus ¢ nabopaTopHbIM
obopyaoBaHem

Ne Toua Conepxante L|enesan yCTaHORKE YpOKS Kon-Bo | OcrosHble BUAbI AeATeNbHOCTY oByyatowmxcs | /ICNonb3oBaHmne
wn yacoB Ha ypOKe/BHEYPOUYHOM 3aHSTUM o6opynosaHme
12. Knacc Mnekonutatowume, unm 3esepu (10 4
17 BHyTpeHHee cTpoeHue N3yuntb ckenet un 1 BnaxHble
MIIEKOMUTAIOLLMX OcoberHocTh CTpoeHis BHYTPEHHee CTpoeHune npenaparsi
OMOPHO-BUArATENbHOM MIEKOMUTAIOLUX. OnwucbiBaThb XapaKTePHble 0COBEHHOCTM «Kponuk»,
cucTeMbl. YpoBEHb opra- CTPOEHUs U dJUVHK'-WW' OnopHo- cKeneT Mne-
HI3ALMM HEPBHOW CUCTEMBI ABUraTernbHON CUCTEMBI, UCMOSb3YA KOMMTaloLLero

TemaTtn4yeckoe nnaHupoBaHue matepuana B 8 knacce «bNOJIOIMMA. YEJTOBEK»

BeepeHve (2 4.)
YacTtb 1. O6wumin 0630p opraHmama yenoseka YacTtb
2. OnopHo-gBuratensbHas cuctema Yacte3. KpoBb
KpoBoobOpalleHue YacTb 4. [bixaHne YacTb 5.
MNuweBapeHne




SVMHEXdoT00 g

YacTtb 6. ObmeH BellecTB YacTb 7. BoigeneHue Yactb 8.

Koxa

YacTtb 9. QHOOKpUHHaAA cuctema

YacTtb 10. HepBHas cuctema

YacTtb 11. OpraHbl 4yBCTB. AHanuM3aTopsbl
YacTb 12. lNoBeaeHne n ncnxuka
Yactb 13. MHamBuayansHoe pa3BuTue opraHn3ama

Ne Kon-Bo | OcHogHble BUAbI AeATENbHOCTH obyyvatowxca| Mcnonb3oBaHue
Tema CopepxaHue LleneBas yctaHoBKa ypoka
n/n Yyacos Ha ypoKe/BHEYPOYHOM 3aHATUM obopypoBaHue
1. OpraHuam yenoseka. 06wy 0630p (5 Yyacos)
1 KneTka: cTpoeHue, CTpoeHue opraHmama N3yunTtb cTpoeHue, 1 Mukpockon
o o HasbiBaTb OCHOBHbIE YACTUN KNETKMU. o
XUMMWYECKMIN COCTaB U | YerioBeKa:KNeTKu, TKaHu, XUMMWYECKMIN COCTaB uncposoi,
OnucbiBaTb OyHKLMM OpraHONAoB.
XU3HEeOeATeNbHOCTb | OpraHbl, CACTEMbl OPraHoB. | KNETKM TaK Xe NpOoLecchl MUKponpena-
O6BACHATL NOHATUE «(hepMEeHT».
MeToabl N3y4eHUst XMBbIX | XU3HEAEATENbHOCTU patbl, nabo-
Paznuyatb npouecc pocTta n npouecc
OopraHuM3mMoB: HabnoaeHve, a3BATUS paTtopHoe
N3MepEHMNE, IKCNEPUMEHT. P ) obopynoBaHue
OnucbiBaTb NpoLEecC AeNneHnsa KNeTku.
JlabopaTtopHas paboTa N2 .
N BbinonHATL nabopaTopHbIi ONbIT, Ha-
1 «[HewnctBne depmeHTa
6ntoaaTb NPOUCXOAsALLME SIBIIEHUS,
KaTanasbl Ha nepokcup
dUKcupoBaTb pe3ynbTaTbl HabnaeHus,
BOLOPOA»
AenaTtb BbiIBOAbI.
Cobniogatb npaBuna paboTbl B kabu-
HeTe, o6palleHus ¢ nabopaTopHbIM
obopynoBaHvem
2 TkaHn O606WHTb 1 yrnybuTb 1 Mwukpockon
OnpepenAtb NOHATUA: «TKaHb», «CU- .
3HaHWA y4Yalumxcs o N uncpposoit,
CTpoeHue opraHmama Harncy», «KHENPOrnns».
pa3HbIX BUAaxX 1 TUMOB . MUKponpena-
yenoBeka:KneTku, TKaHu, N HasbiBaTb TVMbI 1 BUAbI TKAHEN NO- .
TKaHew YyenoBeka paTbl TKaHew
opraHbl, CUCTEMbl OpPraHoB. 3BOHOYHbIX XUBOTHbIX.
MeToabl N3y4yeHust XmBbIX Paznuyatb pasHble BUAbl U TUMbl TKAHEN.
OopraHu3moB: HabnoaeHue, OnucbiBaTb 0COB6EHHOCTU TKaHEWN
M3MepEHNe, IKCNEPUMEHT. pa3HbIX TUMOB.
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Ne Tema Conepxatue Lienesast ycTaroBKa ypoka Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
n/n Yyacos Ha ypoKe/BHEYPOYHOM 3aHATUM obopypoBaHue
JNabopaTtopHas pabota Ne 2
«KTIeTKY 1 TKaH nog, Cobnioaatb npaBuia obpalleHus ¢
MMKPOCKOMOM» MMKPOCKONIOM.
CpaBHuBaTb UNMOCTPaLUM B y4ebHuke ¢
HaTypanbHbIMW 06beKTaMu. BbINonHATbL
HabnogeHne ¢ NOMOLLbI0 MUKpPOCKONa,
onucbiBaThb pe3ynbTaTthl. Cobnoaate
npasuna paboTbl B kabuHeTe,
ob6palyeHna ¢ nabopaTopHbIM
obopynoBaHvem
2. OnopHo-gBuratenbHas cuctema. (8 yacos)
3 Ckenet. CTpoeHue, Onopa n aBuxeHue. N3yuuntb cTpoeHme, 1
cocTaB 1 coeguHeHne | OnopHo-ABuratenbHas COCTaB U TUMbl coean-
KocTein. NaBo- cucTema. MeTobl M3yde- | Hems KocTeii HasbiBaTb HacTu ckenerta. Pa6ota ¢ my-
paTopHas paBota Ne 3 | HIS XMBbIX OPraHU3MOE: OnucbiBaTb hyHKUMM cKeneTa. ) naxom «Ckenet
«CTpOEHME KOCTHOI HAGIIOAEHNE, U3MEpEHUE, OnucbiBaTb CTPOEHUE TPYOUYaTbIX KOCTEN| YerioBeka»
TKaH¥» JTaBopaTopHas| SKCMIEpUMEHT M CTpoeHune cycTaBa. PackpbiBaTb ,nabopaTtopHoe
pabota Ne 4 «CocTas 3Haquv|evHa,u,Kocmmub|, xpswa, obopynoBaHve
KOCTEN» CYCTaBHOM CYMKW, ryb4aToro BeLecTBa, | Ans npo-
KOCTHOMO3rOBOI NOMIOCTU, XENTOro BEZIEHUS Orbl-
KOCTHOro Mo3ra. O6bACHATbL 3Ha4YeHne | TOB.
COCTaBHbIX KOMMOHEHTOB KOCTHOW TKaHW.| ONEKTPOHHbIE
BbinonHATb NnabopaTopHble ONbIThI, Tabnuubl 1
dukcnposarthb. nnakarbl
4 Ckenet ronosbl U Ty- | Ckenet ronosbl u Tyso- M3yuntb cTpoeHmne n 1 Pab6ota ¢ my-
nosunwa BuLa. CKeneT KOHEYHO- 0COBEHHOCTM cKeneTa OnucbiBaTb C MOMOLLUBID UNNIOCTPALMM Bl nayom «Ckenet
cTen. ronoBbl 1 TynoBuLLa y4ebHuke cTpoeHue uepena. HasbiBaTh yepnopekay
CTpoeHue ckeneTa nosicos OTAENbl NO3BOHOYHNKA U 4aCTM MO3BOHKA. | JpekTPOHHbIE
KOHEUHOCTEI1, BEpXHE U PackpblBaTb 3Ha4eHue 4YacTten no- TabAMLbI 1
HUXHEN KoOHeYHoCTen 3BOHKa. nnakaTbl

OG6BACHATbL CBA3b MeXy CTPOEHUEM U
PYHKLUMAMM NO3BOHOYHKKA, FPYAHOM
KIeTku
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Ne Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
Tema CopepxaHue Lienesas ycTaHoBKa ypoka
n/n Yyacos Ha ypoKe/BHEYPOUYHOM 3aHATUM o6opyaosaHue
5 CkeneT KoHeyHocTeln | Ckenet KOHEYHOCTEN N3yunTb CTpoeHne 1 Pab6ota ¢ my-
Ha3zbiBaTb 4acTn CBOGOAHBLIX KOHEY-
M.p CTpoeHune ckeneTa NOACOB | CKeneTta nosicoB U . N nsxom «Ckenet
y y y HOCTEl 1 NOSICOB KOHEYHOCTEN.
KOHEYHOCTEW, BEpXHEN 1 CBOGOAHbLIX KOHEYHOCTEN . yenoseka»
y y OnuncbIBaThb C MOMOLLLIO UNMIOCTPaLIMIA B
HUXHE KOHEYHOCTEN. ONEeKTPOHHblE
yuyebHuMKe CTpoeHne ckeneta
«WccnepoBaHne ctpoeHus . Tabnmubl n
KOHEUYHOCTEMN.
MnneyYyeBoro nNosca» nnakarbi
PackpbiBaTb NpUYNHY pasnnuus B
CTPOEHUU NOSACA HUXHUX KOHEYHOCTEN Y
MYXXUMH 1 XEHLLIMH.
BbifiBNATL 0COBEHHOCTM CTPOEHMS
cKereta KOHEYHOCTEN B Xxofe Habnio-
[eHNA HaTyparnbHbIX 06 bEKTOB
6 Mepeasa nomowb npu | Onopa v gBuUXeHMe. N3yuntb Npmémsl nep- 1 Pab6ota ¢ my-
TpaBMmax: pactaxeHun | OnopHo-asuUraTenbHas BOM MOMOLLV B 3aBU- nsxom «Ckenert
OnpenensaTtb NOHATUA: «PacTAXEHUe»,
CBAI30K, BbIBMXaX cuctema. MNpounakTuka | cUMOCTM OT BMaa yenoseka»
«BbIBUX», «nepenomy». HasblBaTb
CycTaBoB, nepefioMax | TpasmaTtuama. MNepsasn TpaBMbl. ONEeKTPOHHble
y NPU3HaKKU pasnnyHbIX BUIOB TPaBM
KocTen MOMOLLb MPKY TpaBMax . . Tabnmubl n
y cycTaBoB 1 KocTen. OnucbiBaTh NPUEMbI
OMOPHO-ABUraTENbHOM 3 nnakarbi
nepBoi NOMOLLM B 3aBUCUMOCTM OT Buaa
CUCTEMBI
TpaBMbl. AHanM3npoBaTtb 1 0606waTb
MHOPMAaLIMIO O TpaBMax OMopHO-ABUra-
TenbHOW CUCTEMbI U NPUémMax okasaHus
NepBoi NOMOLLM B X0ie pa3paboTku 1
OCYLLECTBEHMSA rOf0BOro NPOEKTa
«Kypcbl nepsow nomowm onsd
LUKOSbHNKOB»

7 MblLLb! Onopa 1 ABuXeHNe. PackpbITb CBA3b 1 Mwukpockon
OnopHo-asuraTensHas hyHKLMM 1 CTpOeHUN, a PackpbiBaTb CBA3b (PYHKLMM 1 CTPOEHUA | | ichpoBoi,
cuctema. MeTofbl U3yde- | Takxe pasnuuuin Mexay Ha npuMepe pasfiinn Mexay rmaakumMu | yyukponpena-
HUS XMBbIX OPraHN3MOB: rMagkuMmn U CKeneTHLIMM 1 CKENEeTHbIMU MblLLLiaMK, paThbl MblLLIEY-
HabrnogeHne, usMepeHue, | MbllLLEAMU YenoBeKa. MUMUYECKNMU N XeBaTeNbHbIMM HOI TKaHMU.
3KCMEePUMEHT. MblLLLIAMU. OneKTpoHHble

OnucbiBaTb C MOMOLLbIO UIIOCTPALNIA B | 1a6amLibI

y‘-le6HVIKe CTpoeHune CKEeneTHOW MbILLLbI.
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Ne T Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
ema CopepxaHue LleneBas yctaHoBKa ypoka
n/n Yyacos Ha ypoKe/BHEYPOUYHOM 3aHATUM o6opyaoBaHue
MpakTnyeckas paboTa:
«M3y4yeHmne pacnonoxeHus .
OnucbiBaTb YCNoBUs HOpMasbHON
MbILLL, FONOBbI»
paboTbl CKENMETHbIX MbILLLL.
HazbiBaTb OCHOBHbIE rPynMbl MbILLLL.
PackpbiBaTb NpUHUMN KpenneHus
CKeneTHbIX MbILL, pa3HbIX YacTew Tena.
BbiaBnATb 0CO6EHHOCTU pacnosioXeHus
MUMUYECKUX N XEBaTENMbHbIX MbILLUL, B
Xofie HabnaeHUsa HaTypanbHbIX
06bEeKTOB
8 PaboTa MbiLL, Onopa n aABvxeHne O6BbACHUTbL MEeXaHU3M 1 Lincbposas
OnpepensaATb NOHSATUS «MblLULbI-aHTa-
OnopHo-aBuratenbHas paboTbl MbILLL, U NpU- nabopatopus
FOHUCTbI», «MbILLbI-CUHEPIUCTbI».
cuctema. Metoabl U3yye- | YMHbI HACTYNNEHUS . no dmsmonorum
O6BACHATbL YCNOBUSI ONTUMAIIBLHOWN
HUS XUBbIX OPraHU3MOB: yToMneHusi. CpaBHUTb 6 (maTumk
ab0Tbl MbiLL,
HabnopgeHne, sMepeHue, | AMHAMUYECKYIO U1 P H cunomep)
OnucbiBaTb ABa BMAa paboTbl MbiLLLL.
3KCMEPUMEHT cTaTuyeckyto paboty
MBbILLILL O6BACHATL NPUYUHBI HACTYNJIEHMSA
' YTOMITEHUS MbILLL, M CPaBHUBATL AU-
HaMWYECKYH0 U CTaTUYEeCKyto paboTy
MBbILLL, O 3TOMY MPU3HaKY.
dopmynunpoBaTb NpaBuna rMrueHbl
PU3nNYECKMX Harpy30K
3. KpoBb 1 KpoBooGpalleHue (9 Yyacos)
9 BHyTpeHHsAs cpepa. N3yumnTb BHYTPEHHIO0 1 Mukpockon
TpaHcnopT BeLLecTs. OnpepenAtb NOHATUA: «TOMEOCTasy, .
3HayveHune KpoBu n ee cpeny oOpraHmsma  uye- undpoBoi,
BHyTpeHHAA cpeaa op- .. «(pOpMeHHbIEe 311EMEHTbI KPOBUY,
cocraB 3 noBeka, €& CTpOeHue, MuKponpena
raHM3ma, 3HadeHue eé «Ma3May, «aHTUreH», KaHTUTENOY.
cocTaB U (PyHKUUN. paTbl

noctosaHcTBa. KpoBeHocHas
1 numdartnyeckas
cuctembl. Kposb. JTumda.
MeToabl N3yyeHns XuBbIX
opraHvW3MoB: Habnoaexue,

n3mepeHune,

O6BbACHATL CBA3b MEXAY TKaHEBON
XUOKOCTbIO, MMMEON 1 NiTa3aMon KpoBu B
opraHusme.

OnucbiBaTb yHKUMM KpoBU. Ha3biBaTb
OYHKLMN 3pUTPOLUTOB, TPOMOOLMTOB,
NEeNKoLUMTOB.
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Ne Tema Conepxatue Lienesast ycTaroBKa ypoka Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
n/n Yyacos Ha ypoKe/BHEYPOYHOM 3aHATUM obopypoBaHue
3KCNEPUMEHT. .
Ma6opaTopHas pa6ota Ne 5 OnwucbiBaTb BKNag pycCKon Hayku B
«CpaBHeHue KpoBu pa3BuTUEe MeaULMHbI. )
4ENOBEKA C KpOBbIO Nsi- OnucbiBath € I'IOMOIJJ,be unncTpauum B
FYLLIKU» yuebHMKe npouecc CBEPTbIBAHUSA KPOBU
n paroymTos.
BbinonHaTe nabopaTtopHble HabnwoaeHns
C NOMOLLbI0 MUKpOCKONa, (hMKCUpoBaTb
pe3ynbTaTbl HabnAeHUN, AenaTb
BbIBOAbI.
Cobniogatb npaBuna paboTbl B Kabu-
HeTe, o6palleHusa ¢ NnabopaTopHbIM
obopynoBaHvem
10 [BnxeHne KpoBu No M3yunTb NprymnHBbI 1 OnwucbiBaTb € NOMOLLbIO unnacTpaumi B | Lincpposas
cocypam. TpaHCNopT BelllecTs. OBUXEHNA KpoBU no yyebHuKe cTpoeHne cep!J,ua u npouecc | nabopatopus
KpoBeHoCHas 1 uMda- cocyaam. cepaeYHbIX cokpalleHuin. CpaBHMBaTb no dmsmonorum
TMeCKas CHCTEMbI. Kpo- BI/ID,I:IVKpOBeHOCHbIX COCyn0B Mexay (aatuuk YCC)
BSIHOE [aBrfieHne U nyrnbCe. cobot.
MeTozbi M3yeHIs! XMBbiX OnwucbiBaTb CTPOEHUE KPYroB KPOBO-
OpraHnM3moB: HabrnoaeHue, obpaLLenns.
W3MepeHVe, SKCTIEPUMEHT, MoHnmaTb pasnuuve B I/ICI'IOJ'II:3OBaHIfIVI
MpakTudeckas pabora npunaraTtenbHoro «apTepuvanbHbIA»
«Onpepenetue UCC, NPUMEHUTENbLHO K BUAY KPOBU WU K
cocyaam
CKOPOCTU KPOBOTOKAY,
«WccnepoBaHue pe-
brNeKTOpHOro NpmUToKa
KPOBM K MbILLLLAM, BKJ1tO-
YMBLIMMCS B paboTy»
11 Perynsums paboTb KposeHocHasd un numda- N3yuuntb paboty ceppua 1 PackpblBaTb NOHATUSA: « TPEHMPOBOYHbIN | Lindposas
Tuyeckas cuctembl. Bpen | oT pusnyecknx achdekT», «yHKLMOHanNbHasa npobay, nabopatopus

cepaua v cocyaos.
MpenynpexaeHue
3aboneBaHui cepaua
1 COCY[10B.

TabakokypeHus. MeTtoapl
U3yyeHus

Harpy3ok v BliMAHUA
HeraTnBHbIX

«[AaBALAst MOBA3KA», «XKryT».

no cpmnaunonorum
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Ne Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
Tema CopepxaHue LleneBas ycTaHoBKa ypoka
n/n Yyacos Ha ypoKe/BHEYPOYHOM 3aHATUM obopypoBaHue
XUBbIX OPraHN3MoB: Ha- aKTopoB OKpyXatoLLen (apTepuanbHoro
O6BACHATL BaXHOCTb CUCTEMATUYECKMX
6niogeHve, u3mepeHue, cpenpl. \naBneHus)
duU3nYecKnx Harpy3ok ans HopmasnbHOro
3KCNEPUMEHT
COCTOAHUA cepaua. PasnuyaTtb
MpakTnyeckas paboTa:
NPWU3HaKN pasnn4yHbIX BUOOB
«[dokasaTenbcTBo Bpeaa N
KpOBOTEYEHUN.
TabaKoKypeHUus»
AHanusnpoaTtb 1 0606wWwaTb MHOp-
MaLuio O MOBPEXAEHUSIX OPraHoB
KPOBEHOCHOW CUCTEMbI U NpUémax
OKasaHus NepBon NOMOLLY B XOAe
NPOAONXEHNs paboTbl HaZ rOTOBLIM
npoekTom «Kypcbl nepson nomoLum ons
LUKOJIbHNMKOB»
112 1
O606weHune no Teme 3| YkpenneHve 340pOBbS. BocnutaHne 6epexHoro PaanuuaTh NpU3HaKy pasnnuHbIX BULOB LUndposas
BrnuaHue dpuanyeckunx | BnuaHue dpuanyeckmx OTHOLLEHNSA K CBOEMY naboparopus

ynpaxHeHnUn Ha
CepAeYHO-COCyANCTYHO
cucTemy

yNpaxHeHWii Ha opraHbl 1
cucTeMbl opraHoB. MeTogpl
U3YYeHUs XUBbIX
OpraHvM3moB: HabnogeHue,
U3MepeHne,aKCNepUMEHT.
MpakTuyeckas pa6orta:
«DYHKUMOHasbHas cep-
lneyHo-cocyamctas npoGa»

300pOoBbLIO, NpuBuTUE
NHTEepeca K U3y4eHuto
npegmMerta.

KPOBOTEYEHWMN.

OnuncbiBaTb C MOMOLLbIO UITIOCTPALIMiA B
y4ebHVKe Mepbl OKasaHus NepBon
NMOMOLLM B 3aBUCMMOCTHU OT BMAA
KPOBOTEYEHMS.

BbinonHATE onbIT — 6paTh yHKLUKO-
HarnbHy0 Npoby; dukcupoBaTh pe-
3ynbTaTbl; NPOBOANTL BbIMUCTIEHNS 1
[enaTb OLEeHKY COCTOsIHWS cepaua no
pe3ynbTaTtam onbITa.

Cobntoaatb npaeuna paboTbl B Kabu-
HeTe, obpalleHus ¢ nabopaTopHbIM
obopynoBaHneM.

AHanuaunposatb U 0606LWaTb MHDOp-
MaLuIo 0 NOBPEXAEHUSIX OPraHoB
KPOBEHOCHOW CUCTEMBI 1 NMPUEMax
OoKasaHusi NepBoi MOMOLLM B Xofe
npoaonxeHus paboTbl Haf, roTOBbLIM
NpoekToM «Kypcbl NepBoii NOMOLLM Ans
LLIKOJTbHUKOBY

no cusmonorun
(oatuuk YCCmn
apTepuanbHoro
haBneHus)
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Ne Tema Conepxatue Lienesast ycTaroBKa ypoka Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
n/n y yp Yyacos Ha ypoKe/BHEYPOYHOM 3aHATUM obopypoBaHue
4. OpbixatenbHasa cuctema (5 yacos)
13 CTpoeHune nerkux. Obixanue. ObixaTenbHas N3yunTtb cTpoeHune 1 o . Lincpposas
NMCbIBaTb CTPOEHUE NETKMX YenoBeka.
Fa3006MeH B nerkux u| cuctema. NlazoobmeH B NErkmx u MexaHuam OBbsic Z ccTBa nabopartopus
i 'bACHATb NPenm 8
TKaHAX. Nérkunx n TkaHax. Metoapl | razoobmeHa. penmyL . Mo 3KONornm
anbBEONIAPHOro CTPOEHMUA NETKMX MO
U3y4eHUs XMBbIX Op- i (maTumk okucwu
: CpaBHEHWIO CO CTPOEHUEM NETKUX Y
raHu3moB: HabnaeHue, . yrnepopa,
U3MepeHune,3KCnepumMeHT MPEACTABITENEN APYTUX KNACCOB NO- Kucrnopoza
’ ' 3BOHOYHBIX XUBOTHBbIX. .
JNlabopaTtopHas pabota N2 6 BMAXHOCTW)
«COCTaB BABIXaEMOro I PackpbiBaTb ponb remornobuHa B ra-
3006MeHe.
BblAbIXaeMOro BO3ayxa» .
BbinonHATE nabopaTopHbIN ONbIT, Ae-
naTb BbIBOZA, MO pe3ynbTaTtam onbiTa.
Cobniogatb npaBuna paboTbl B Kabu-
HeTe, o6palleHusa ¢ nabopaTopHbIM
obopyaoBaHem
14 [bixaTenbHble ABu- ObixaHve. ObixaTenbHas Cdopmunposatb 3HaHUS 1 OnmcLBa ® adbpa Lincdposas
nMcbIBaTb HKLMK " rMbl.
XeHus cucTtema. Bpepn Tabako- 0 MexaHuU3Me Abl- Hasbia o ay 4 ac A o pe nabopartopus
o bIBaTb raHbl, yacTB " B
KypeHusi. MeToapl nsy- XaTenbHbIX ABUXEHUN, oLecce 2 y ylow no cpuanonormu
n bIXaHus1.
YeHUs XMBbIX OPraHU3MOB: | pa3BKUBaTb MNOHATUE pB 4 o A 260DaTO 7o 3 (matumk
bINOSHATDL 1 TOPHbIV OMbIT H
HabnioaeHve, uamepeHne, | «ra3oobmMeH». . parop . YyacToTbl Abl-
roToBOW (MM N3rOTOBIEHHON CaMO-
3KCMEPUMEHT. XaHwus)
NaGopaTopHas pabota Ne 7 CTOAATENbLHO) Moaenu, HabnaaTb
«[lbIXaTenbHble NPOVCXOASALLME SIBNIEHUS U OMUCBIBATb
ABUXeHUsy Perynaums npovecchl Booxa v Bbigoxa. Cobntogatb
nbIXaHMS npasuna paboTkl B kabuHeTe,
' ob6paLleHns ¢ nabopaTopHbIM
obopynoBaHem
15 BonesHn opraHoB 1 Lundbposas
MrueHa opraHoB AblXaHusl. PackpbiBaTb noHsITNe «KWU3HEHHasi
AblXaHusi nabopartopus

3aboneBaHusi opraHoB
AbIXaHUs 1 UxX
npenynpexaeHune. Nx-
heKLMOHHbIE

No3HakomMnTbCA C
OCHOBHbIMV BUgamMun
3aboneBaHuin OpraHoB

OblXaHud, BbIABUTb NYTU

EMKOCTb NErknx».
O6BACHATL CYyTb OMacHocTK 3aboneBaHus
rpunnom, Tyb6epkynésom nérkux, pakom

INErknx.

no aKoJsiormmn




lpodonxeHue



lpodonxeHue



]

OVIHEXUOYUUY

lpodonxeHue

Ne Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
Tema CopepxaHue Lienesas ycTaHoBKa ypoka
n/n Yyacos Ha ypoKe/BHEYPOUYHOM 3aHATUM o6opyaosaHue

3aboneBaHnNs U Mepbl UX 3apaxeHnsi 1 Mepbl (oaTyuk okucu

npodunakTuku. Bpepg, NPOMUNaKTUKK. yrnepopaa)
Ha3zbiBaTb hakTopbl, CNOCOOCTBYOWME

TabaKoKypeHMusl. i i nabopatopus
3apaxeHuto Tyb6epKynésom Nérkux.

MpakTuyeckan paboTa: no cusmonorun
HasbiBaTb Mepbl, CHUXatoLwme Bepo-

«Onpepgenexuve 3anbl- (oatuuk
ATHOCTb 3apaxeHus 6one3HsIMu,

FNIEHHOCTM BO3AyXa» 4YacToTbl Opl-
nepegaBaemMbiMy Yepes BO3AYX. XaHUs)
PackpbiBaTb cnocob Mcnosb3oBaHus
dnrooporpadun ans AMarHoCcTUKm
MaToreHHbIX U3MEHEHUIN B NETKMX.
Ob6BbACHATb BaXHOCTb rMrueHbl nome-
WEHNN N abiXaTeNbHOW TMMHACTUKN Ons
300pOBbs YENOBEKA.
MpoBoanTb ONbIT, (hMKkcuposaTb pe-
3ynbTathbl M AenaTb BbIBOA MO pe-
3ynbTatam onbITa.
Cobniogatb npaBuna paboTbl B kKabu-
HeTe, o6palleHusa ¢ nabopaTopHbIM
obopynoBaHvem

5. MuweBapuTenbHas cuctema. (7 4acoB)
16 1

3HayeHue NuLLn n eé

COCTaB

MuTtanwue. MNuweBapeHye.
MuwesBaputenbHas
cuctema. Metogbl nsyye-
HUS XXUBbIX OPraHN3MOB:
HabnopgeHne, nsMepeHue,
3KCNEPUMEHT.
MpakTnyeckas paboTa:
«OnpepeneHne mecTo-
NONOXEHUS CMIOHHbIX
xenea»

|/|3y'~|l4Tb 3Ha4YeHune n
CTpOeHUne pa3inyHbIX
OpraHosB nuuieBapeHua.

OnpepnenATb NOHATUE «NULLEBaAPEHMEY.
OnuncbiBaTb C NOMOLLbKO UITMOCTPaLMI B
y4ebHMKe CTPOEHNE NULLLEBAPUTENBHON
CUCTEMBI.

HasbiBaTb (PyHKUUN pa3nnyHbIX OpraHoB

NULLEBapPEHNS.

HasbiBaTb MecTa BRageHUs nuLLEeBa-
pPUTENbHBIX XENnés B NuLEBAPUTESNbHbIN
TpaKT.

BbINnonHATL oNbIT, CpaBHMBATL pe-
3ynbTaThbl HabnopeHNa ¢ oNMcaHneM B

y4yebHuke

OnNeKTPOHHbIE
Tabnuupbl n
nnakarbl.
Lundbposas
nabopatopus
Mo 3KONornm
(oatumk pH)




lpodonxeHue



lpodonxeHue



oVva

]

IVIHEXUOYU UV

lpodonxeHue

Ne Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
n/n Tewa Conepxanite Henesan ycraroska ypoka Yyacos Ha ypoKe/BHEYPOYHOM 3aHATUM obopypoBaHue
17 MuwesapeHune B po- MuTtanwne. MNuwesapeHye. PackpbiBaTb dhyHKLNM 1 PackpbiBaTb hyHKLMM CntoHbI.Onu- Lincpposas
TOBOW NONOCTU U B MuwesBaputensHasa CNIOHbI U XEeNyA04YHOro CbiBaTb CTPOEHMWE XeNnyAo4YHON CTeHKU. | nabopaTtopusi
xenygke cuctema. Metoabl M3yye- | coka Ans npouecca Ha3sbiBaTb aKTMBHbIE BELLECTBA, no aKonornu
HUA XWNBbIX OPraHU3MOB: nuLLeBapeHus. OeNCTBYIOLME Ha NULLIEBON KOMOK B (matumk pH)
HabniofeHve, n3MepeHue, Xenyake, u nx pyHkumm.
3KCMEPUMEHT. BbinonHaTe nabopaTopHble onbIThl,
NabopaTtopHas paboTta Ne HabnofaaTb Nponcxoasime ABNEHUs 1
8, 9 «[encTteue cep- AenaTb BbIBOA, NO pe3ynbTaTtam Ha-
MEHTOB CIIIOHbI Ha Kpax- 6noneHuiA.
mMan», «dewncteue dep- Cobniopatb npaBuna paboTbl B kabu-
MEHTOB Xerny04HOro coka HeTe, obpalleHus ¢ NnabopaTopHbIM
Ha 6enku obopynoBaHem
6. O6MeH BeLLecTB U aHeprun. ButamumHbl (3 Yacos)

18 Hopwmbl nuTaHua PauvoHanbHoe nutaHne.  |YCTaHOBUTb 3aBUCMMOCTD) 1 OnpepensTb NOHATUS KOCHOBHOM Lincbposas
HopMbl 1 pexum nutaHusa. Mexay TMNOM 06MeHy, «obwuin obmeH». CpaBHMBaTh | nabopatopus
MeToapl N3yyeHuss X1BbIX |[eSiTENbHOCTM YerloBeka 1 opraHn3m B3pocroro u pebéHka no no cpuanonormu
opraHn3MoB: HabnoaeHne, [HopMaMu NUTaHns, JYepes rnokasaTtensiM OCHOBHOro obmMeHa. (matumk
uamepeHue. MpakTuyeckasi |0OCHOBHbIE NOHATUS: OO6BACHATL 3aBMCMMOCTb MeXZY TUMOM| YacToTbl [ibl-
pabota: «<OnpegeneHme  |[«OCHOBHOW 06MeH», nesATenbHOCTM 4YenoBeka W Hopmamu| xaHus, YCC,
TPEHUPOBAHHOCTM «0bLLMII OBMEHY. nuTaHus. apTepuvanbHoro
opraHu3ma no MpoBoAMTb OLEHUBAHME TPEHUPO- [aBneHus)

hyHKLMOHANbHOI Npobe»

BaHHOCTW OpraHM3ma C NMoMOLLbH0
hyHKUMOHANBHO NPobbl, UKCUpoBaThb
pesynbTaTbl U AenaTtb BbIBOA, CPaBHIBas
SKCMepuUMeHTarnbHble AaHHble C
3TanoHHbIMK




lpodonxeHue



lpodonxeHue



]

IVIHEXUDUUY

a>

lpodonxeHue

Ne Kon-Bo | OcHoBHble BUAbI AEATENBHOCTH obyyvatowmxca | Mcnonb3oBaHue
Tema CopepxaHue Llenesas yctaHoBKa ypoka
n/n Yyacos Ha YpOKe/BHEYPOUHOM 3aHATUN o6opyaoBaHue
8. Koxa. (4 yacos)
19 Ponb koxu B Tepmo-| Porb KoXu B Tepmopery- PackpbiBaTb ponb KOXu 1 Lindpposas
perynauum nauuun. 3akanveaHue. B TEPMOpErynaumu. nabopaTopus

OkasaHve nepBoin NOMOLLU
npv TENOBOM U
CONTHEYHOM ypapax

OnucbiBaTb NPUEMbI
nepsovi MOMOLLY MpK
TEMNSIOBOM W COJTHEYHOM
ypape.

KnaccuduumpoaTb NpuymHbI 3a60-
NieBaHUN KOXMW.

HasbiBaTb NpM3Haku oxora, obmopo-
XEHUsT KOXN.

OnucebiBaTb Mepbl, NPUMEHSIEMbIE MpPU
oxorax, obmopoxeHusix. OnucbiBatb
CMMMTOMBbI CTPUTYLLErO NnLIAas, YECOTKM.
HasbiBaTb Mepbl NPOUNAKTUKUN NH-
(EKLMOHHBIX KOXHbIX 3aboneBaHui.
OnpepenATb NOHATUE «TEpMOpeEryns-
uus». OnucbiBaTb CBOMCTBA KOXW,
NO3BONSAOLME €N BbINOHATL (DYHKLUMIO
opraHa Tepmoperynauun. PackpbiBaTtb
3Ha4YeHne 3aKanuBaHus Ansi opraHn3ma.
OnucbiBaTb BMAbI 3aKanuBaLwmx
npoueayp.

HasbiBaTb Npu3HaKkun TennoBoro yaapa,
CONTHEYHOoro yaapa.

OnucebiBaTb NpMEMbI NEPBON NMOMOLLU

npwv TENI0BOM yaape, COfIHEYHOM yaape.

AHanuauposatb 1 0606LWaTb Hdop-
MaLMIo O HApYLUEHUSIX TepMOperynaumu,
NMOBPEXAEHUAX KOXU U NPUEMAx
OKasaHusi NepBoW NoMoLLY B Xo4e
3aBeplueHus paboTbl Haf, NPOEKTOM
«Kypcbl nepBoii nomoLLmn ans
LUKOJIbHUKOB»

no cunanonoruu
OaTymk
Temnepatypbl 1
BaXxHoOCTH)




lpodonxeHue



lpodonxeHue

Ne Kon-80 | OcHoBHbIe BUABI AeATenbHOCTM 0Gyyalowmxcs | Vicnonb3osaHue
Tema Copepxatue Lienesas ycTaHoBKa ypoka
n/n yacos Ha ypOKe/BHEYpPOYHOM 3aHATUN o6opynoBaHue
10. HepBHas cuctema (5 4yacos)
20 ABTOHOMHBI OTAEN HenporymopanbHas pe- M3yuntb  cTpoeHne 1 1 Lindposas
HEepBHOWN CUCTEMBI. rynsaums npoLeccos 3HayeHue aBTOHOMHOMW nabopatopusi

HenporymopanbHas
perynsauus

Xn3sHeneAatesnibHOCTU op-
raHn3ma

HepBHOIZ CUCTEMDI

HasbiBaTb 0CO6EHHOCTM paboThl aB-
TOHOMHOrO OTAEeNa HEPBHOW CUCTEMBI.
PasnnyaTtb ¢ nomMoLLbo unncTpauum B
y4yebHMKe cumMnaTuyeckui u napa-
CMMMaTUYECKUA NOAOTAENbI aBTO-
HOMHOrO OTAena HepBHOW CUCTEMBI MO
0ocobeHHOoCTSAM cTpoeHus. Paznuuatb
napacMmnaTU4YecKnin 1 CUMNaTU4ECKUN
noAaoTAenbl N0 0COBEHHOCTAM BAUAHUSA
Ha BHYTPEHHMWE OpraHbl.

O6bACHATL Ha NpUMepe peakumm Ha
CTPECC COrnacoBaHHOCTb paboTbl Xenés
BHYTPEHHEl cekpeuum 1 oTAENoB
HEPBHOW CUCTEMbI, pa3nuyne Mexay
HEpPBHOW 1 rymoparsibHON perynauuen no
obLiemy xapakTepy BO3eWCTBUS Ha
opraHu3Mm. BeinonHaTe onbIT, HabnoaaTb
NpounCcXoAsLLMe NPOLLECChl U CpaBHUBATL
nony4eHHble pe3ynbTaThl OnbiTa €
oXugaemMbiMu (OnMcaHHbIMU B TEKCTE
y4yebHuKa)

no cunanonoruu
OaTymk
apTepuanbHoro
OaBneHus
(nynbca)




OVIHEXUODUUY

oo vy

]

TemaTtnyeckoe niaHnMpoBaHmne martepuasna B 9 knacce «Obuwume 3aKOHOMEPHOCTU XU3HN»

Yactb 1. ObLme 3aKOHOMEPHOCTU XNU3HM

YacTb 2. 3aKOHOMEPHOCTU XU3HU Ha KIIETOYHOM YPOBHE
YacTb 3. 3aKOHOMEPHOCTU XU3HU Ha OpraHN3MeHHOM YpOBHE
YacTb 4. 3aKOHOMEPHOCTU NMPOUCXOXAEHNUS U Pa3BUTUA XU3HN HA 3emne
YacTb 5. 3aKOHOMEpPHOCTM B3aMOOTHOLLIEHUI OPraHU3MOB 1 Cpefbl

wye 1 obpasyoLye TkaHu,
NpPOKapuoThbl,3yKapUoThI.
Ponb Y4YEHbIX B U3YyYEHUM
KNETKMU.

Jlaboparop-Has paborta Ne
7

«MHoroo6pasue kneTok
aykapuwoT. CpaBHeHue
pacTUTEsIbHbIX Y XXUBOTHbIX
KIIETOK»

LapcTs

NPOKapuoT U 3yKapuoT.
XapaKktepu3oBaTb CyLLECTBEHHbIE
NPU3HaKKN XN3HeaeATeNbHOCTN CBO-
60OHOXMBYLLEN KNETKM U KNETKMU,
BXOASLLEN B COCTAB TKaHW.

Ha3biBaTb UMeHa y4€HbIX, NOSIOXUBLLNX
Havano ulyyeHuto kneTku. CpaBHMBaTb
CTPOEHUE PaACTUTESNbHBIX U XMUBOTHbIX
KNeToK.

®dukcupoBaTb pe3ynbTaThl HabnAEHUN
1 genaTtb BbIBOAbI.

CobntogaTtb npaBuna paboTbl B kabu-
HeTe, obpalleHuns ¢ nabopaTopHbIM
obopynoBaHmem

Ne Kon-8o | OcHoBHbIe BUABI AeATenbHOCTM 0Gyyalowmxcs | Vicnons3osaHue
Tema Copepxatue Lienesas ycTaHoBKa ypoka
n/n Yacos Ha ypoke/BHEeYpPO4YHOM 3aHATUU obopynosaHue
1. 3aKOHOMEPHOCTM XU3HW Ha KNeTo4yHoM yposHe (10 y)
1 MHoroobpasue knetok | O6o6LeHune paHee n3y- MN3yunTtb MHOroobpasue 1 Mwukpockon
OnpepenATb OTANYMTENbHbIE MPU3HAKN .
YeHHoro matepwuana. KNeToK 3yKapuoT u uudposon,
KIeTOK NpOKapuoT N 3yKapuorT.
MHoroo6pa3sue T1nos BbISIBUTb 0COBEHHOCTb MUKponpena
. MpuBOAUTE NPUMEpPbLI OPraHM3MoB
KNeToK: CBOGOAHOXUBY- NX CTPOEHUS pa3HbIX patbl.
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IVIHEXUOYU UV

lpodonxeHue

Ne Kon-Bo | OcHoBHbIe BUABI AEATENLHOCTM 0ByyaloLLMXCs | Vicnons3oBaHme

n/n Tewa Conepxatue Henesan ycraroska ypoka YyacoB Ha ypoKe/BHEypOYHOM 3aHATUU obopynoBaHue

2 Xumuueckue BelLecTBa O606LueHe paHee nay- N3yunTb Xummnyeckumn 1 Pa3nnyatb 1 Ha3blBaTb OCHOBHbIE Mwukpockon

B KNneTke YeHHoro MaTepuarna. COCTaB Y pa3HbIX TUMNOB HeopraHuyeckne n opraHuyeckue Be- undpoBoi,

OCOBEHHOCTU XMnueckoro| K1ETOK. LecTBa KNeTKu. nabopartopHoe
COCTaBa XMBOWN KNETKN U O6BbACHATL PYHKLMK BOABI, MUHE- obopynoBaHue
€ro CXofCTBO Y pa3HbIX panbHbIX BelLlecTB, 6ENKoB, YrNeBoaAoB, | MO U3YYEHUIO
TUMOB KNEeTOK. NMNUAOOB U HYKMEeNHOBbLIX KUCIOT B XUMWYECKOrO
HeopraHuueckue 1 op- KneTke. cocTaBa Knetok
raHM4Yeckue BeLlecTBa CpaBHMBaTb XMMUYECKUI COCTaB KNeToK
kneTkn. CopepxaHue XUBbIX OPraHM3MOB U TEN HEXMNBON
BOAbI, MUHEPATbHbIX CO- npupoAbl,Aenatk BelIBOALI
nen, yrnesoAos, MMNuAos.,
6enkoB B KNeTke n
opraHuame. Vx dpyHkumm B
XU3HEeLAEATENbHOCTH
KNneTkn

3 [CTpoeHue KkneTku CTpyKTypHble YacTu N3yuntb  dyHKUMM  Op- 1 Pa3nnyatb OCHOBHbIE 4acTu KNEeTKW. Lindposoi
KneTku: MembpaHa, Spo, [rfAHOUAOB  KIETOK, Bbl- Ha3biBaTb 1 OO BACHATH CyLLECTBEHHbIE | MUKPOCKOM U
uuTonnasma c opra- ABUTb UX OTNIMYUTESIbHbIE NPU3HaKN BCEX YacTen KIeTku. rotoBble Mu-
HoMAaMu U BKIOYEHUSMU. [0COBEHHOCTW. CpaBH1BaTb 0COBEHHOCTU KNETOK Kpornpenapartbl

OpraHoungpl KneTkn n nx
dyHKUMM MembpaHHble n
HeMeMbpaHHble
opraHougpl,
OTNUYMTENbHbIE OCODEH-
HOCTU UX CTPOEHUSA U

dyHKLMM

pacTeHuii N XUBOTHLIX Bbliaenars u
Ha3blBaTb CYLLECTBEHHbIE NPU3HaKN
CTpPOEHMS OpraHonaos.

Pa3nnyatb opraHongpbl KNeTku Ha pu-
CYHKe y4yebHuKa.

O6BACHATL PYHKUMUN OTAENBHBLIX Op-
raHOMOOB B XMU3HEOEeATeNbHOCTH
pacTUTENbHON U XNBOTHOM KIETOK
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OVIHEXUOYUUY

Q[0 vy

lpodonxeHue

Ne Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
Tema CopepxaHue LleneBas ycTaHOBKa ypoka
n/n YyacoB Ha ypOKe/BHEYPOYHOM 3aHSATUM obopynoBaHue
4 |Pa3aMHOXeHME KNeTKN N3yunTb XU3HEHHbIN 1 Lindposow
€€ XU3HEHHbIN LWKN LMKI COMaTUYECKOM MUWKpPOCKOM 1
Pa3MHoOXeHWe KneTku XapakTepu3oBaTb 3HaueHue pas-
; KNeTKu Ha npumepe roToBble Mu-
nyTém feneHus — obliee MHOXEHUS KNEeTKN.
y AenaAwmxca KneTok Kpornpenaparbl
CBOWCTBO KNEeToK CpaBHMBaTb fefieHne KIIeTKu MpoKapuoT
KopeLLKa nyka
O[HOKJIETOUHbIX U 1 3yKapuoT, fAenaTb BbiBOAbl Ha OCHOBE
MHOFOKIETOYHbIX Opra- CpaBHeHusI.
HM3MoB. KnetouHoe ae- OnpenensaTe NOHATUS «MUTO3» U
NeHue y NpoKapuoT — «KNETOYHbIN LUWKI». DUKCUpOBaTh
LeneHue KIeTkn HaaBoe. pe3ynbTaTbl HabnoaeHuin, hopMynu-
JeneHve KNeTku y ayka- poBaTh BbIBOABI.
pvoT. MuTo3. dasbl Mu- Co6niofatb npasuna paboTbl B kabu-
T03a. XKN3HEHHbIN LyKIN HeTe, obpalleHus ¢ nabopaTopHbIM
KNeTKu: uHTepdasa, MMTo3. obopynoBaHuem
Pa3peneHne kneToyHoro O6BACHATL MexaHU3M pacnpeneneHus
COAEepXMUMOoro Ha age HacneacTBEHHOro MaTepuana Mmexay
JoYepHMe KNEeTKM. [ABYMSl [IOYEPHMMM KNETKaMm y
JlaboparopHas pabora A fe NPOKapuoT U 3yKapu1oT.
2 HasblBaTb 1 xapakTepu3oBaTb CTaauu
«PaccmaTtpusaHue mMu- KINETOYHOro LuyKna.
KpornpenapaTos ¢ Aens- Ha6niopatb 1 onucbiBaTh genawmecs
LMMUCH KNETKaMm» KNETKM Mo roToBbIM MUKpOMnpenaparam.
2. 3aKOHOMEPHOCTU XWU3HW Ha OpraHM3MeHHOM ypoBHe (17 4)
5 bakTepumn n Bupychbl N
p py PaaHoo6paave (opm M3yunTb cyLlecTBEHHbIE LincbpoBoii
OpraH13MOoB: OfHOKJ1e- npusHaku GakTepui, BblaensiTb CyLLECTBEHHbIE MPU3HAKM MUKPOCKOM W
TOUHbIE, MHOrOKNETOUHble | UaHoBakTepuit 1 6akTepuit, LmaHo6aKTepuit 1 BUPYCOB. | rOTOBblE MU-
1 HekneTouHble. BakTepun | BUPYCOB O6bACHATBL (Ha KOHKPETHbIX NpUMepax) | kpornpenapatbl
KaK OQHOKNETOYHble CTpoeHue 1 3HayeHue GakTepui, HakTepun,
[0AepHble OpraHN3Mbl. umaHoGaKTepuii 1 BUPYCOB. na6opaTopHoe
Bupychl kak HekneTouHas PaccmatpumBaTh M 06BACHATB MO pu- obopynoBaHue

dopma Xu3Hu.
OTtnuuuTeneHble

CYHKY y4eBHUKa npouecc

Ana dpukcauum
"
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IVIHEXUOYU UV

lpodonxeHue

Ne Kon-Bo | OcHoBHbIe BUABI AEATENLHOCTM 0ByyaloLLMXCs | Vicnons3oBaHme
n/n Tema Conepxatie Henesas ycranoska ypoka YyacoB Ha ypOKe/BHEYPOYHOM 3aHATUU obopynoBaHue
0co6eHHOCTU BakTepuii 1 OKpaLUMBaHus
BMpYCOB. 3HaueHMe MPOHWUKHOBEHNSA BUPYCa B KNETKY 1 €10 | Gaktepuit no
6aKTepuii 1 BUPYCOB B PasSMHOXEHUA. Mpamy
npupoze MpuBoguTe  nNpumepbl  3aboneBaHui,
BbI3bIBAEMbIX GakTepusimu 1 BUpycamu
6 PactutenbHblit opra-| Yrny6utb n 0606watb 1 BbigensTtb 1 0606wWwaTh cywectBeHHble | Lindposoi
HU3M UM ero ocoben-| I NaBHbIE CBOWCTBA pac- CYLLLECTBEHHbIE Npu- NpU3HaKW pacTeHU 1 pacTUTENbHOIA MWKPOCKOM U
HOCTH TEHWIA: aBTOTPOHOCTD, 3HaKMW pacTeHuii n KIETKM. roToBble Mu-
HECMoCcoGHOCTL K aKTuB- pacTUTENbHOW KNETKM. XapakTepu3oBaTb 0CO6EHHOCTM Npo- Kponpenaparbl,
HOMY nepeasnxeHunto, LLleCCOB XM3HeAeATENbHOCTM pacTeHuii: | nabopaTopHoe
pa3mMellieHne OCHOBHbIX nuTaHus, AblxaHusl, POTOCUHTESA, obopynoBaHune
YyacTen — KopHA 1 nobera — pa3MHOXEHMSI. ANs Npuro-
B ABYX pasHbIX cpepax. CpaBHvBaTb 3Ha4YeHKe MOSI0BOro 1 TOBIEHUSA
OcobeHHocTn 6ecnonoro crnoco60B Pa3MHOXEHMS BPEMEHHbIX
PaCTUTENbHOW KNeTku: pacTeHuin, AenaTb BbIBOAbLI HA OCHOBE MMKponpena-
NPUHaANEXHOCTb K 3y- CpaBHeHus. pa-ToB
KapuoTtam, Hanu4me Kne- O6BACHATL PONb Pa3nUYHbIX PacTeEHU B
TOYHOI CTEHKU, MNacTua u KXU3HM YEnoBeKa.
KPYMHBIX BaKyornen. MpuBOAMTE NPUMEPBI UCMONL30BaHNSA
Cnocobbl pa3MHOXeHNs! 4enoBEeKOM pa3HbIX CNoco60B
pacTeHuin: NonoBoe u pa3MHOXEHMWA pacTEHWIN B XO3ANCTBE 1 B
6ecnonoe. OcobeHHOCTU npupoae
MOJIOBOTO Pa3MHOXEHWSI.
Tunbl 6ecronoro pas-
MHOX€EHMSI: BEreTaTuBHOE,
cnopamu,eneHneM KneTku
HafBoe
7 LlapCT“Bo rpu6os. pubbl, X CXOACTBO C [aTb xapaKTepucTuKy 1 BbloensTb 1 xapakTepu3oBaThb CyLle- Lincbposoii
JnwanHmkm ApYrMU 9yKaproTuye- CYLLECTBEHHbIX Npu- CTBEHHbIE NPU3HAKN CTPOEHUA U MWUKPOCKOM W
CKUMM OpraHu3Mamu — 3HaKOB CTPOEHUS U MPOLLECCOB XNU3HEeAESATENIbHOCTH roToBble




lpodonxeHue



lpodonxeHue



]

OVIHEXUOYUUY

TV

[

lpodonxeHue

Ne Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
Tema CopepxaHue Lienesas ycTaHoBKa ypoka
n/n yacos Ha YpPOKE/BHEYPOYHOM 3aHATUM obopynosaHue
npoLieccos Xun3Heae- rpuboB 1 NULIANHNKOB Ha KOHKPETHBIX | MUKponpena-
PacTeHUAMM N XMBOTHBIMU grenpHocT  rpuboB 1 npumMepax. paTbl rpu6os,
— W OTINHNE OT HUX. nULIaiHMKoB CpaBHuBaTh CTpoeHue rpubos co rep6apHbilit
Cneuudpuyeckue csoicTaa CTPOEHMEM PaCTEHWNIA, XMBOTHbIX U maTtepwan
rpu6os. MHoroo6pasue 1 NUWAaRHUKOB, AenaTb BbIBOAbI. rpu6oB 1 nu-
3HaueHne rpn6os: XapaKTepn3oBaTb 3HaueHue rpubos 1 LIANHUKOB
NnecHesbIX, WAAMNOYHbIX, NULLARHWMKOB AN NpUPOoabl U Yenoseka.
napasutuieckux. Jin- OTmeuaTb 0NacHOCTb 10BUTbIX rPMBoB
LaiHNKM Kak ocobble 1 HeobX0ANMOCTb 3HaHUsA nNpasun céopa
CUMBMOTUYECKME opra- rpu6oB B NpUpose
HU3MBbI; X MHOFrOOBpasune u
3HaueHne
8 KunBOTHbIN opraHnam 1| OcobeHHOCTU XUBOTHbIX Bbioenutb n 0606WKnTL 1 BnaxHble
) BbiaensaTtb 1 06061aTh CyLeCTBEHHbIE
ero 0CO6eHHOCTM OpraHvW3moB: NpuHaj- CYLLECTBEHHbIE npenaparsl
NPWU3HaKU CTPOEHUSA U NPOLLIECCOB
NEXHOCTb K 3yKapnotaMm, | NpuU3Haku CTpoeHUs U1 XUBOTHbIX
XN3HeOeATeNbHOCTU XUBOTHbIX.
reTepoTpoHOCTb, NpoLIECCOB XN3Heae- pasnnUuHbIX
Ha6niopath 1 onucblBaTh NoseaeHne
CNOCOBHOCTL K aKTUBHOMY | ATENBHOCTU XMBOTHbIX TMNOB
XMBOTHbIX.
nepeasuxeHuio, 3a6ota o
y Ha3blBaTb KOHKpEeTHbIE NpUMepbI
NOTOMCTBE, NOCTPOiika
! Pa3NNYHbLIX AVKUX XUBOTHBIX U Hau-
xunuwy (tHésa, Hop). 3
6onee pacnpoCTpaHEHHbIX AOMaLLHUX
Jenexne X1BoTHbIX MO
XUBOTHbIX.
cnocobam gobbiBaHMEa
. OB6BACHATL PONb Pa3MUYHbIX XUBOTHbIX
MULLM: pacTUTENbHOAIHBIE,
B XM3HW YeNloBeKa. XapakTepu3oBaTb
XULIHbIE, Mapa3uTuyeckune,
Cnocobbl NUTaHUsA, pacceneHus,
naganbLvKKW, BcesaHble
nepexunBaHvsa HebnaronpUATHLIX
YCMOBUIA U NOCTPOMKN XUINLL,
XUBOTHLIMU
5. 3aKOHOMEPHOCTN B3aUMOOTHOLLEHWI opraHn3moB 1 cpegbl (15 4)
9 1
YCnoBuA XU3HM Ha  |Cpennl xusHM opraHnamos| [aTb XxapaKTepucTuky BblaenaTb U XxapakTepn3oBarTh cylile- Undposas
3emne Ha 3ewmne: BOAHasA, OCHOBHbLIM cpefam CTBEHHbIE MPU3HaKN cpep, XWU3HU Ha nabopartopus

Ha3eMHO-BO3ayLLIHas,

XN3HU

3ewmne.

no aKoJsiormmn




lpodonxeHue



lpodonxeHue



oo vy
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IVIHEXUOYU UV

lpodonxeHue

Ne Tema Conepxatue Lienesast ycTaroBKa ypoka Kon-Bo | OcHogHbie BUAbI AEATENLHOCTH obyyvatowmxca| Mcnonb3oBaHue
n/n Yyacos Ha ypOKe/BHeypO‘-IHOM 3aHATUN oGopyp,osaHme
(BaTumk myT-
MOYBEHHAs, OpraHN3- Ha3sbiBaTb XxapakTepHble I'vaVI3HaKVI HOCTH, BIIX-
MeHHas. YCroBMS XNU3HN OpraHn3MoB — obutaTenei 3TUx cpes HocTU, pH, yr-
OpraHU3MOoB B pa3HbIX KUSHW. NEeKUCHOro rasa
cpenax. OKonornyeckme XapakTepu3oBaTb 4epThbl MPUCNOCO6- "
(haKkTopbI:abuoTMYecKme, JIEHHOCTM OPraHN3MoB K cpefe ux kncnopona)
BroTHYECKmEe 1 obuTaHNs.
AHTPONOreHHble PacnosHaBaTb 1 xapakTtepu3oBaTtb
aKosornyeckne pakTopbl cpefbl
10 Okonoruyeckune BbIiIBUTb OCHOBHbIE 1 BblaenaTb n xapakTepu3oBaTb npuunHbl | Lindposas
npobnemol B 610- 3Kosiormyeckne 3Kosormyecknx npobnem B buocdepe. nabopatopus

cchepe. Oxpana
npupoabl

0606LLeHne paHee U3y-
YyeHHoro maTepuana. OT-
HoOLLIeHVe YenoBeka K
npupoae B UCTOpUM Ye-
noseyecTBa. Mpobnemsi
6uocepbl: UCTOLLEHNE
NPUPOAHBLIX PECYPCOB,
3arpsisHeHue, CokpalleHue
61ONornyeckoro
pa3Hoob6pa3us. PelueHne
3KOMornyeckmx npobnem
6uocdepbl: paunoHansHoe
UCMOJSb30BaHNE PECYpPCOB,
oXxpaHa npvpoapl, Bce-
obLee aKonormyeckoe
o6pa3oBaHne HaceneHus.

JlaboparopHas pabora Ne6
«OueHKa KayecTBa
OKpYXaloLLen cpefbl»

npobnemsl 6uocdepsl.
lMpoBecTn oueHKy
KayecTBa OKpyxarLlen
cpenbl.

MporHosnpoBaTh NOCNeacTBuUs
UCTOLLIEHNS NPVUPOAHbLIX PECYPCOB U
COKpalLeHuss 61MonorM4eckoro
pa3Hoobpasus.

Ob6cyxaaTtb Ha KOHKPETHBIX NpUMepax
3Konoruyeckme npobnembl CBoero
pervoHa u bruocdepbl B LENOM.
AprymeHTUpoBaTb He06X0AMMOCTb
3alUmMTbl OKpYyXatoLLen cpebl,
cobnopeHns NpaBui OTHOLLEHUS K
XVBOW 1 HEXUBOW Npupoae. BuiaBnaTb u
OLEHUBATb CTENEHb 3arpsi3HEHNS
nometueHuin. dukcuposaTtb pe3ynbTaTbl
HabntofeHWn 1 aenaTtb BbIBOAbI.
Cobntogatb npaeuna paboTbl B kKabu-
HeTe, obpalleHus ¢ nabopaTopHbIM
obopynoBaHvem

Mo 3Konornm
(maTumk Bnax-
HOCTW, yrne-
KUCnoro rasa un
Kmucnopopa)







BMNONOIrnA

TOYKA I/ POCTA

MnaHbl ypokoB

Ypok N2 1 «[dbixaHne pacteHun»
(6nonorusa 6 knacc)

Llenb ypoka:

N3y4nTb NPOLIECC AbIXaHMA Y PpaCTEHUN, YCTAaHOBUTb, Kak MPOUCXOANT ra3000MeH B pacTeHUsIX.

3apauu:

o Obyyamlme: N3yunTb p[blXaHWe pacTeHUN, YCTaHOBUTb, KaK MNPOUCXOAWUT ra3oobMeH B
pacTeHUAX, BbIACHUTb, YTO AblXaHWe Y pacTEeHUN CBA3AHO C OKUCINIEHUEM CIOXHbIX BELLECTB U
BblAENIEHNEM 3HEpruun; nokasaTb pasnMyune U B3aWMOCBA3b [MPOLECCOB AblXaHua U
doToCMHTE3a, NPOAONXUTb pasBUTHE NPeacTaBneHnin 06 obMeHe BeLLECTB.

*  PaszBuBaroLyme. NpoaoSIXuTb pa3BUTUE JIOTMYECKOrO MbILLIIEHNST, CMOCOOCTBOBATL Pa3BUTUIO Y
yYyalmMxca YMEHU ycTaHaBnuBaTh NPUYMHHO-CIEACTBEHHbIE CBA3W, UCMOMb3YSa NPUEM «3Halo,
X04y y3HaTb, y3Han»; yMeHuin o6o6LaTtb AenaTtb BbIBOAbI, MPOrHO3MPOBaTh, BbipaxaTb MbICNN B
cnosecHoun copme.

» BocrnnraresnbHpie: BbipabaTbiBaTb YMEHWE OCO3HAHHO TPYAMTLCS Hag, MOCTaBIEHHON LENblo,
BOCMUTbLIBaTb O€pexXHoe OTHOLLEHNE K 3eMEHbIM HacaXaeHUsIM

JIn4HOCTHbIE YY[:

* MposABNATb MO3HABATESbHbLIN MHTEPEC K W3YYEHMIO MPOLLECCOB, MPOUCXOASALMX BHYTPU
pacTUTENbHOro OpraHnM3mMa; NoHMMaTb: y4YebHble 3agaun U CTPEMUTBLCA MX PelnTb, AOCTUYb
YCMELHOCTb MPU U3Yy4YEHNN TEMBI.

PerynaTtueHble YY[I:

* CaMOCTOATENIbHO OMpefenAaTb LUeNb Y4ebHOW AeATenbHOCTW; OCYLLECTBNATbL LieneHanpas-
JNIEHHbI MNOWCK OTBETOB Ha MNOCTaBfIEHHble BOMPOCHI; BbIMNOMHATL 3a4aHus; NpPOBOAUTb
CaMOoMpOoBEpPKY, B3aMMOIMPOBEPKY N KOPPEKTUPOBKY BbIMOSTHEHHOIO y4ebHOro 3agaHus.

KomMyHuKaTuBHble YY[I:

* dopmynmpoBaTb COOCTBEHHLIE BbICKA3bIBaHUSA B pamMKax y4ebHOro amanora, UCNosnb3ys
TEPMUHbI; OPraHn30BbIBaTb y4e6HOE B3aUMOAENCTBME B Ipynne.

[MosHaBaTenbHble YY[I:

CuctemaTuanpoBatb U CTPYKTypUpOBaTb 3HAHWS; aHanNM3MpoBaTb TEKCT M PUCYHKU Y4YebHUKa;
onpenensitb 06bEKTbI XMBON NPUPOAbI (KOMHATHbIE LUBETYLUME PacTEHNA), NPOBOANTL CPABHUTENbHbIN
aHanu3 mexay (OTOCUHTE30M U AbIXaHWEM PacTEHUM.

MnaHupyemble pe3ynbTaThl

[IpeamerHbie pe3ysib1arTbl.

M3yyeHune npouecca abixaHmsa. OnpegeneHve B3aMMOCBA3M NpoLecca AbixaHns u hOTOCUHTE3a.

JINYHOCTHBIE PE3VIIbTATbI.

YMeHMsa NpoBoANTbL CAMOOLLEHKY Ha OCHOBaHUM KpUTEPUEB YCMELLIHOCTU B y4eOHOM [eATENbHOCTY.

MeranpeamerHbie pe3y/ibiarbl.

PerynsatuBHbie:

YMeHue onpegenatb n (ooOpMynMpoBaTh Lieflb YPOKa CaMOCTOATESNbHO UM C MOMOLLbIO YYUTENS;
nporoBapueaTth NOCNef0BaTENbHOCTL AENCTBUI HAa YpoKe; paboTaTh KOMNEKTUBHO NO COCTaBIEHHOMY
nnaHy; OLEHMBATb MPaBUIbHOCTb BbINOSIHEHUS AENCTBUSA; BHOCUTb HEOOXOOUMbBIE KOPPEKTMBLI B
OelcTBME MOCMe ero 3aBepLUeHns] Ha OCHOBE OLIEHKU Y4éTa caenaHHbIX OWMBOK; BbiCka3blBaTb CBOE
npennosioXeHne 1 aenatb BbIBOAbI..

KOMMYHUKETUBHBIE.

YMeHve oopMisiTb CBOU MbICIIN B YCTHOW U MUCbMEHHOW hOpMeE; CnylwaTb U NOHUMATb peyb
OpYrux; COBMECTHO IOroBapMBaThCs O NpaBuiax paboTsl B rpynne.

[To3HaBaresibHbIE:

YMeHue OopueHTUpOBaTbCA B CBOEW CUCTEME 3HAHW: OTNMYaTb HOBOE OT YXE W3BECTHOro
CaMOCTOSITENIbHO MMM C NOMOLLbIO yunTens; AobbiBaTb HOBblE 3HAHUSA: HAXOAUTb OTBETbI HA BOMPOCHI,
ncnonb3ysa y4ebHNK U Opyrme UCTOMHUKU 3HaHUIN, pa3aaTouHbI MaTepuan, CBOM XWU3HEHHbIA OnbIT U
MHOPMaLMIO, MOSTYYEHHYIO Ha YPOKeE.

B cooe60>E ﬁﬁeBaHl/leZ KOMMbIOTEP C nporpammon Releon Lite, paTymMkn Kucnopoga u yrnechnorOGBasa,
fer#elga—éra'conm (B TPéx BaHKax), Npe3eHTauus.

OvaakTnyeckne matepuansl Ans opraHnu3aumm caMocTosiTeNbHON paboThl.




TOYKA I'POCTA 50O

S MeTopbl 00y4eHus:
OpraHnzauus n ocywecteneHue YBIT:
CnoBecHbIN, HarnagHbIA, PenPoOAyKTUBHLIN, NPOOIEMHO-NONCKOBLIN, caMoCToATeNbHaa paboTta B
napax, paboTta ¢ TeKCTOM y4yebHuka, Tabnmuamm, Cxemamu.
CTnmynupoBaHue n MoTMBaLnst 00ydYeHUs:
AHanM3 Xn3HeHHbIX CUTyauuin, co3gaHne cuTyauun ycnexa.
Tun ypoka: KoM6UHMPOBaHHbI.
XOo[ YPOKA

OT1an ypoka 1. OpraHM3aumoHHbIN

Mpepnonaraemasn NpoAOCIXUTENbHOCTb: 1—2 MUH.

Meparornyeckan oeaTenbHOCTb yunTens:

npoBepsieT rOTOBHOCTb K YPOKY, OpraHn3yeT BHUMaHKE Kiacca K paboTe Ha ypoke, CO34,aeT NONOXUTENbHbIN
3MOLMOHanNbHbIA HACTPON y 0ByyatoLmXcs.

YyebHaa aeAtTenbHOCTb 0byYarLwmxcs:

3MOLMOHaNbHO HACTPanBaKOTCS HA NPEACTOSLLY0 YYeOHYI0 AeATEeNbHOCTb.

OT1an ypoka 2 . AKTyanusaums 1 0606LeHne 3HaHni

MpennonaraemMas NPOAOXUTENBHOCTb: 6 MUH.
Meparornyeckasn AesiTENbHOCTb YUNTENS:
npoBoAUT OpoHTanbHyto 6eceny; akTyanuaupyeT MMeIoLLUMECS 3HaHUs, MOMoraeT 0606LLEHNI0 3HAHWIA;
co3faeT Ansa obydatowmxcs NpobnemMHyo cuTyaumio; NobyxaaeT K BbICKa3biBaHUIO NPEANoXEHU 0 cnocobe n
cpefcTBax AOCTUXEHUS NOCTaBIEHHON LIenu.
Pabora ¢ TepmuHamu v MOHATUSIMA.
[TocraHoBka npobriemMHoOro Borpoca. aHrnuickui xummumk [Oxoseda [MMpuctnn, B 1771 rogy nposen
CrnefyoLWmi ONbIT: B3N ABa CTEKMAHHbLIX KOnnaka, nof KaxapiM U3 HUX noMecTun Mbiwb. Ho noa ogHum
KONMNakoM OH MOMECTUIT CTaKaH4MK C BETKOM pacTeHus (B HEM Mbllb OcTanacb xuBa). [og pgpyrum
KONNakoM pacTeHus He Obif1o, Mbllb nornéna.
- Kak Bbl fymaeTe, noyemy nornéna mMbib?
- O KakoM CBOWCTBE XMBOro Mbl 6yieM CerogHs Ha ypoke roBoputb?
- Moyemy Mbilb He Normbna Tam, rae 6ui1o pacTeHne?
YyebHaa aeATenbHOCTb 00yYarLmxcs:
OTBEYalOT Ha BOMPOChI, BbICKa3bIBAKOT CBOW NPEANOSIOXKEHUS. NPeAnaraT U COrfacoBbIBAOT C yUnTeNnem
TEMY U Liefb YPOKa; npeasiaratoT cnocobbl U CpeacTsa AOCTUXEHMSA LIENN.
[Mpenrionaraemeivi OTBET HA BOIPOC.
Cdopmynupynte Temy Hawlero ypoka. «[bixaHne pacteHuiny.
Otan ypoka 3 . [pyumeHeHune 3HaHWniA B HOBOW CUTyaL MK
Mpepnonaraemasn NpoAOCIXUTENBHOCTL: 25 MUH.
Meparornyeckas AesiTENbHOCTb YYUTENS:

1) becefa, B KOTOPOI 3BYyYaT BOMPOCHI:

YT0 Bam N3BECTHO O AbIXaHWUN?

2) ncropus ¢ onbiTom lMpuctnm

1. Moyemy MbILLOHOK Npy NOBTOPHOM 3KcnepumeHTe B Koponesckom obLiectse norn6?
2. Moyemy y boraToin Aambl pasbonenack ronosa?

YTtobbl OTBETUTH Ha 3TN BOMPOChI, M3Y4NUM NPOLLECC AbIXaHWUA Yy pacTeHUN.

Kakwue rasbl BXOAST B COCTaB Bo3ayxa?

OTBeT: cocTaB Bo3ayxa: a30T — 78%; kucnopog — 21%; yrnekucnbiv ra3 — 0,03%. Kucnopog n yrnekucnbin
ra3 obnagatoT pa3HbIMU CBOWCTBAMMU.

3anonHute Tabnuuy.

Kucnopog, HemHoro Taxenee Bo3gyxa [NoppepXxuBaeT ropexHune
Yrnekucnolil ras 3HaynTenbHO TAXernee Bo3ayxa He nogpepxuBaet ropeHune
3) yyuTenb npepnaraeT peLnTb SKCnepuMeHTanbHyo 3agady:
Mogemy B Tabnuue HeT azoTa? B cozepxaHue

OTBeT: 3TOT ras He y4acTByeT B npoueccax AblXaHua u CbOTOCVIHTe3a.
|_|pl/l ropeHnn opraHn4yeckue seliecrtea B3aVIMO,U,el7ICTBleT C KUcrnopoaom, nponcxogut okncneHmne opraHn4eckmnx



oMM TOYKA I/POCTA

BELLEeCTB 1 BbiAensieTcs aHeprus. [Mpouecc OKMCNeHUs MOXET NMPOUCXOAUTbL HE TONMbKO B MPobupKe, HO U B
XVBbIX OpraHn3max.

Y XVBOTHBIX 1 Yy YenoBeka BO BpeMS MULLLEBapPEHNs CIIOXHbIE OpraHMYeckre BeLecTBa pacnagatwTcs Ha 6onee
NpoCTble, U3 KOTOPbIX OHW 0BpazoBanuce, - H.O n CO:! MNpu aTom BbiaenseTcs aHeprua. OKUCEHNE CMOXHbIX
BeLLEeCTB, NPOUCXOAMUT C y4acTUeM KUCNOPOAa.

3anuwem cxemy npouecca AblXxaHus B TeTpagp.

CnoxHble opraHnyeckne BewlecTBa + KUCIopoa = yrnekncnbln ra3 + soaa +E (aHeprusa)

Mo Takom xe cxeme NPOoMCXOAUT NPOLECC AbIXaHUsi Ny PaCTEHUNA.

KakoBo 3HaueHuve kucnopoaa? Kak ncrnosb3yloT 3HEPrM0 pacTeHns, KoTopas BblAenunach npy oKUCeHnm
OopraHnyecKmnx BeLLecTB?

OnbIT «[blXxaHWe cemMsiH»

Yyaumecs aenatoT BbIBOA: O TOM, YTO BCe opraHbl AplwaT. NMockonbKy Npyu NpoTeKaHuy npouecca AbixaHusi
MornoLwiaeTcs KUCMOPOA, U BbIAENAETCA YINEKUCHbIN ras.

4) PacTtenus gplwiaTt TONbko B TEMHOTE?

PacteHus — xwvBble OpraHvW3mbl U OHW, Kak M Mbl C BaMW AbllaT KPYrNOCYTOYHO, Npu nobbix ycnosusx. Mpu
@dOoTOCMHTE3€E BbIAENSAETCA KWUCMOPOA, a MOrnouwlaeTcsa yrnekucnoli ra3. B npouecce abixaHusa nornowaercd
KMCNOpO.A, a BblAENAETCH YIMEKNCbIN ra3.

MonyyaeTcA, B opraHname pacTeHWs Ha CBEeTy MpoTeKkawT ABa npouecca — (POTOCMHTE3 W AblXaHWe, HO
Kucnopoga BbloenseTrca ropa3fgo 6onblie, Yem €ro norfowaeTcd, a B TEMHOTE B OpraHu3ame pacTeHus
NpOTEKAET TONMbKO NPOLECC AbIXaHUS.

Ha pocke HanucaHa cxema. Bam He06x0AMMO COeanHNUTL CTPenKamm NpoLLECChl AbixaHus 1 OTOCUHTE3a C
BELLECTBaMU, KOTOPbIE Y4aCTBYHOT B 3TUX NpoLeccax.

5) Yrnekucnein ras.

YyebHaa neATenbHOCTb 0ByYaroLLmxcs:

1) OTBevaloT Ha BOMPOCHI YYNTENs, Npyu HEOO6XOAMMOCTM KOPPEKTUPYIOT OTBETHI OHOKITACCHIKOB.
2) HabntopatloT 3a AeMoHCTpaUmen onbiTa, B pabounx TeTpaaax AenarT KpaTkue 3anuciu.

MpuHUMaloT yyacTue B 06CyXaeHnn cnocoba pelleHns aKcnepMMeHTanbHoOi 3agayuu, npegnaraloT CBou
crnocobbl.

3anucbiBaloT pe3ynbTaTbl 9KCNEPUMEHTA B TETpaaMm.

[bIxaHne — 3710 NpoLecc OKUCNEHMs CNOXHbIX BELLECTB C y4acTUeM Kucnopoaa.

[bIxaHne — 3To npoLiecc NoCTynneHna B OpraHu3m KUCNopoaa, KOTOpbIi y4acTBYEeT B peakLUUAX OKUCNEHNA
(pa3noxeHunst) CNOXHbIX OPraHMYecKnX BELLECTB Ha NPOCTbIE C 0CBOGOXAEHWEM SHEPTUN.

1) HabntopatoT 3a NpoBeeHNEM IKCNEPUMEHTA.
2) 3aHocAT pe3ynbTaThl HabnogeHUn B Tabnuuy.
3) 3anucbiBatloT B paboyyio TeTpafb COEQUHEHUS U NX NPUMEHEHUE B pPa3NINYHbIX 06nacTax gesrenb-

HOCTU 4eJioBeka.

Otan ypoka 4 . KoHTpornb yCBOEHUsI, 06CyXAeHMe A0MNYLEHHbIX OLLUMGOK M NX KOPPEKLMS

Mpepnonaraemasn NpoaonXnTenbHOCTb: 10 MUH.

Meparormyeckas [eATENbHOCTb yUMTensa:

opraHu3yeT obcyxaeHue pe3ynbTaToB UCCNeA0BaHUSA, NPOBEPSAET NPaBUBHOCTb 3aNUCaHHbIX YPaBHEHUN
peakuuin n caenaHHbIx BeiBogoB. OTMeYaeT BaXHOCTb NPOTEKAOLLMX MPOLECCOB B pa3HbIX YacTsX pacTeHus
YyebHas neatenbHOCTb 00yYaloLWwmxcs:

CpaBHMBAIOT pe3ynbTaThl paboThbl B Nape C AaHHbIMU, NOMYyYEHHbIMU APYTMMU YYEHUKAMMU; Npu HEO6-
XOAMMOCTMN KOPPEKTUPYIOT BbIBOAbLI U YPaBHEHWUSI XUMUYECKUX peaKkLnii.

Otan ypoka 5 . ViHdopmaLma o goMallHeM 3agaHnm u pedhsiekcus

Mpepnonaraemasn NPoOAONXUTENBbHOCTL: 6—7 MUH.

Meparornyeckasn AesaTenbHOCTb yunTens:

MHpopMMpYyeT 0 JOMaLUHEM 3afaHun, AaeT KOMMEHTapWi No ero BbiMOJSIHEHUIO; BbIAAET aHKeTy pednekcun K

YPOKY 1 npegnaraeT paccuntaTb «HanBuayanbHbin MHAEKC KayecTBa ypoKay; NnoaBoauT peneKCMBHYO

CTaTUCTUKY YPOKa MO KONMYECTBY YYEHUKOB, Y KOTOPbIX MHAEKC Ka4yeCTBa BbllLe 3Ha4YeHus 5;
Bg@&ﬁ@i@lﬂﬂ@r 3anncb Lenu ypoka, crnpawmsaeT: «Kak Bbl iymaeTe [OCTUTHyTa N1 Lenb?». Ecnw/ 1

npobnema He pelleHa U Uenb He AOCTUrHyTa, npeanaraet obbscHeHMe, U 3a4aéT B [AOMNOJSIHEHUE K

JOoMalLHeMy 3afaHunio NogymaTb Haf, MpUYMHaMM 3TOrO.



TOYKA I'POCTA 50O

I'BoaHanmampyVlTe 3HaHUSA, NOoNy4YeHHbIE Ha ypoKe, CAenanTe BbIBOAbI: YTO HOBOTO Y3Hanu o AbIXaHuu
pacTteHuin?

Mb! y3Hanu:

. YTO MpoLecchl AblXaHWsA U HOTOCUHTE3A ABMATCSA NPOTUBOMNOMOXHBIMU APYT APYTY.

. Npu AbIXaHUW pacTeHUs NOrMNOLWAloT KUCINIOPOA, a BblAENSAOT YINEeKNCHbIN ras.

* MpoLuecc AblXxaHusi MPOUCXOAMT Ha CBETY U B TEMHOTE, a Ans npouecca oTocuHTe3a Heobxoaum CBeT.
. pacTeHue OpllUMT Yepes YeYEBUYKN 1 YCTbULa.

*  KuMcrnopof Heob6xoaMM pacTeHMsM AN OKUCTNEHNs opraHndeckux Bellects (BXXY) ¢ ocBoboxaeHnem
SHEprun Ans XUsHu.

YuebHana aeaTenbHOCTb 06yYaloLLmXcs:

3aaloT YTOYHAIOLLIME BOMPOCHI O BbINOMHEHUN OMALLHEro 3a4aHus; paccunTbiBaloT «HaMBMAYanbHbIi

MHOEKC KayecTBa ypokay;

ONpeaensioT cTerneHb COOTBETCTBUA NOCTABNEHHON LEN 1 pe3ynbTaToB AeATESIbHOCTM; CTerNeHb CBOEro

NPOOBUXEHUS K LIENW;

BbICKa3blBalOT OLEHOYHbIE CyXAEHUA U COOTHOCAT pe3ysibTaTbl CBOEMN AeATENNIbHOCTU C Lefiblo ypokKa.
MaTtepwuanb! Ana NOArOTOBKM K YPOKY

1) . Wictopusa onbita Oxo3eda MNpuctnu.

«A B34n, — nucan oH, — HEKOTOPOe KONMMYECTBO BO3AyXa, COBEPLUEHHO UCMOPYEHHOMO AblXaHNeMm
MbILLK, KOTOpasi B HEM norubna; pasgenun ero Ha Be 4YacTu: ogHy 4YacTb BO34yxa Nepesen B cocyn,
MOrpyXeHHbIN B BOAY, @ B APYIyI0 YacTb, TakXe 3aKIM4YEHHYI0 B COCY/, C BOAOK, NOcaann BeTKY MAThI.
Uepe3 BOCEMb-AEBATb AHEN S HALLEN, YTO MbIWb MPEKPAcHO MOrfa XuTb B TOW 4yacTu BO3dyxa, B
KOTOpOW pocna BeTKa MsTbl, HO Mblllb MOMEHTanbLHO normbna B Apyron yactu ero. B TeueHne cemnu
OHen npebbiBaHUS B COCyAe C MCMOPYEHHbIM BO34yXOM Mober MATbl BbIpOC MOYTU Ha 3 Atorima u,
Kpome Toro, 06pa3oBarn HECKOMbKO HOBbIXY.

Takum 06pa3om, pacTeHue Kak Obl NMUTanoCb UCMOPYEHHBIM BO3AYXOM, TO €CTb YINEKUCIbIM
razomM. OHO pocno, ounLLanNo BO3AYX, NOrnoLwas yriekucsbii ra3 1 BblAensasa KUCNOpOoA.

OTtkpbiTne Mpuctnn npouseeno 6Gonblioe BrevaTsieHMe B Y4€HOM Mupe. JIOHOOHCKOe KOopo-
neBckoe o6LWecTBO Y4éHbIX npucypuno Mpuctnv Gonbluyio 30M0TY0 Medanb M 4YecTBOBAsIO Ha
TOPXECTBEHHOM COBpaHuN.

Mocne onbiToB [MpuMCTNM C KOMNAKOM M Mbllbio BCE BbICLlEe OOLIECTBO 3aroBOPUIO O
CcnocobHOCTU pacTeHun ounwaTte BO3a4yx. B Mopy BOWMO cTaBuTh Mo6GOsblIE LBETOB B KOMHATax:
BeAb OHM "UCnpaBnAlnT” T. €. «0UYULLAIOT» BO3AYX.

OpaHa o4veHb boraTas gama peluvna npoBepuTb 3TO HayydHoe HabntogeHue Ha cebe. OHa Benena
[OBOPELKOMY MOCTaBUTb B KOMHaTy Ha Hoyb nobonblie pacTteHuid. Ha yTpo gama npocHynacbh C
CUNbHOW rONIoBHOM OO0Mbio M B TOT Xe Beyep Ha MpuMéMe pacckasana Bcem, 4to [puctnu nnyt u
OOMaHLLVK.

Y4yéHble B3BOSIHOBaNuUCh, 1 Koponesckoe obLecTso nonpocuno MNpuctnu noBTOpUTb OMbIT.

Bbin Beuep. B 6onbliom 3ane cupenu y4éHble B MaHTUAX U 6enbix napukax. Fopenu ceeun. Bce B
TULLIMHE COCpPeaoTOYEHHO Habntoganu 3a Tem, Yto genan MNpuctnu.

— BoOT B1AnTE MbILLOHOK B COCYAE C BETKON MATbI XMU.

— Her, oH 3agbixaeTca n ymyupaeT, — pa3faanucb rosioca.»

Ha pocke!

3anuwiem cxemMy npoLecca AbixaHusi B TeTpaip.

CnoxHble opraHMyeckne BeLecTBa + KUCIOPOA = Yrnekncnblv ra3 + sBoga +E (sHeprus)

2) . CamocToaTenbHo paboTa ¢ y4ebHMKOM B napax.

3anonuute Tabnuubl «CpaBHeHMe ropeHue U AbixaHue». Tabnuua [OOMXHa cofepxaTtb cre-
AyloLe CBEAEHNS:

FopeHne cxodHO C AbixaHuem. Ho ropeHue npoTekaeT ouveHb BYpHO M BbICTPO, C BbiAeneHnem
6ONbLLIOrO KONMMYECTBa SHEPrun. A nNpy ObIXaHUM pasfoXeHne OpraHMyYeckUx BELLecTB, NPOMCXoauT
Me[INeHHO, MOCTEMNEHHO B HECKOMNbKO 3TanoB, Ha KaXaoM M3 3TarnoB BblaenseTca HeGonblioe
KJRNUECTBO SHEPTIM, KOTOPOE PacTeHWsi WUCTONb3YIOT HA POCT, pasMHOXeHue u ApFrHRABBYAEKS,
CBOEM XN3HeOeATerIbHOCTH.
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3) . OnbIT ¢ UCNonb30BaHMEM JATYMKOB KMCIOPOAA U YIiEKMUCOro rasa umudposon nabopatopun
Releon Lite.

OnbIT:

VIHCTPYKLNS K BBITOSTHEHMIO

B3anu Tpu npo3payHbix 6aHKK:

+ B nepyt nomectunm 30—40 Habyxwmnx NnpopacTanLmx ceMsaH dhaconu;

*  BO BTOPYIO — KOpHENoabl MOPKOBWU, nepes, onbITOM NOMECTUNN B BOAY Ha TpU OHS;

* B TPETbH — CBEXECPE3aHHbIE CTEONN pacTEHUS C INCTbAMMW.

BaHku 3akpbiny npobkamMu 1 NocTaBunM B TEMHOE TENOE MECTO.

Ha cnepyrowuin geHb onyctunu B Kaxpayto 6aHKy AaTuvMK KUCnopoaa M YrieKucrnoro rasa
uncposoi nabopaTtopun Releon Lite.

3anyctunu nporpammy Releon Lite.

3adukcmnpoBanu faHHble.

3anonHunu Tabnuuy

Batnka 1 Banka 2 Banka 3

Kucnopog

Yrnekucnbin ras

Yyalimeca genatwT BbiBOA: O TOM, YTO BCE OpraHbl AblwaT. MockonbKy npu npoTekaHuu npo-
Luecca AbIXaHUa MOrnoLaeTcs KUCINOPOA W BbIAENseTca YIrNeKUCnbli ra3, KOTopblii He noaaep-
XVBaeT ropeHus.

TeopeTnyeckoe NoscHeHne

EcTb nn y pacteHuin cneumanbHble opraHbl Ans AbIXaHUsa?

Y pacTeHuin HeT cneuunarnbHbIX OPraHoB ObIXaHUs, HO Y HUX B KOXWLIE NIUCTa pacronoXeHbI
yCTbULA, Yepe3 KOTOpblE NPOUCXOAMT ra300bMeH. YCTbULAa COCTOST U3 ABYX 3aMbIKaKLLMX
KNETOK U YCTbMYHOWM LUenn, Yepes KOTOPYK KUCNOPOoA, NOCTynaeT B MEXKIETHUKM NUCTa, a
3aTeM B KneTku. B kneTtkax npovcxoauT MNpouecc OKUCIIEHUS OpraHUYyeckux BeLLecTB
(pacnap) obpasyeTtcs yrnekucnbii ras, KOTopbld yAanseTcs U3 KeTokK 4Yepe3d YCTbUYHYIo
Lwienb.

IbixaHne y pacTeHUn MOXET MNPOUCXOAUTb B KOPHAX M B cTebnsaAx. Kaxaas KrneTodka
pacTteHui AbllunT. B KOpHSAX MOrnoLleHne KMCropoAa OCYLLEeCTBASETCS C MOMOLLBH KOop-
HeBbIX BOJIOCKOB, @ B CTe6NSAX — Yepe3 YyeyeBnYKn. [1oaTomy nocne foxas um nocne nonuea
KOMHaTHbIX pacTeHUIN HEOOXOAMMO PbIXSINTL 3EMJI0, YTOObI YBENUUUTL AOCTYN KUCNopoaa K
KOPHSIM.

NTak, Mbl C BaMM YCTaHOBUSIN, YTO pacTEHMAM HEOOXOOUM KUCNOpoA Ana AbixaHus. Ho B
pacTeHuaX NpoTeKaeT MPOTMBOMOSIOXHbLIN Npouecc OTOCUHTE3, B pe3yfibTate KOTOporo
Kucnopog, Belgendaetcs. bes kncnopoaa xmBble cyLLecTBa XUTb HE MOTyT.

NOMOLLb YYNTEIHO

3akpenneHune 3HaHUii yqaLmxcs

Kak Bbl OTBETUTE Ha NPOG/IEMHbIE BOMPOChI, MOCTABMIEHHbIE B HAYase ypoka?
CpaBHuTe ablxaHue 1 poTOCUHTES.
OTBeTbTE Ha BONPOChI, 3arnofiHuTe Tabnuuy.

YepTbl Npouecca PoTocuHTE3 LbixaHne
Bo Bcex kneTkax pacTeHua

B knetkax, coaepxalumx xmo-
1. B KaKnx KneTkax npoucxoauT? | ponnacTbl

2. Kakon ras nornowaetca? Yrnekucnbiv ra3 Kucnopog,

|@

3. Kakow ra3 sbigenserca? Kucnopog, Yrnekucnbii ras
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BMNONIOIrnA
YepThbl NpoLecca PoTOoCUHTES [bixaHue
OHéEM
4. B kakoe BpeMs CyTOK
npoucxoguT? KpyrnocyTto4Ho (M AHEM 1 HOYbIO)
O6paszytoTcs OkucnsaTca (pacnagatoTcs)
5. UTO npoucxoguT C opraHu-
Yeckumun BellecTsamn?
6. aHeprua? Hakannueaetcs Bbipensercs
Bonpocsl B hopmarte 'MNA, BIP
1) BcTaBbTe NponyLeHHbIE CNOBA. (MCMOMb3ysa AaHHbIE Tabnmubl)
1. PacteHus npm ObIXaHun
nornoLwatT .
2. PacTteHua npu gbixaHuu BblOenNAOT
3. OpraHuyeckne  BellectBa  npu
ObIXaHuu .
4. PacTeHusa gbllwaTt B BpeMS CYTOK.
5. [pllwaTt opraHblpacTeHus.
6. Mpwn cboTocMHTE3E KNCROpoaa bonbLue, yem

npu gbiXaHnu.

2) W3 npuBepeHHbIX HUXE NPU3HAKOB BbIDEpUTE NPU3HAKK, XapakTepuaytowwme goTo-
CUHTE3 U AblxaHue.

A) [MpowucxoanT Bo BCeX KNeTKax. (ablxaHune)

B) MpoTekaeT TonNbKO Ha cBeTy. (pOTOCMHTES)

B) T[Mornowaetcsa yrnekucnblii ra3 n BblaensaeTcsa KUCNopoa. ((POTOCMHTES)

IN) MpouncxoanT B KNeTkax ¢ xrnoponnactamMmu. (PoToCUHTES)

[) MNpoTekaeT Ha cBeTY U B TEMHOTY. (ObIXxaHue)

E) Opranuyeckue BelyecTBa obpa3syoTcs. (POTOCMHTES)

X) OpraHuyeckue BelecTBa okucnaTca (pacnapatotces) o CO, u H,O. (abixaHue)

3) [lornowaeTcs KMCNopoa v BbiAenaeTca yrinekncnbln ras. (gpixaHue)

3) BcTaBbTe B TEKCT NponyLLEHHbIE CMOBa.
1. B npouecce hoToCMHTE3a OpraHMYecKnx BELLECTB, Npu
ObIXaHWUM OpraHMYecKue BEeLLECTB .
2. PoTOCMHTE3 NPOTEKAET TOSNBbKO , a
npoLecc AbiXxaHusi
3. B pacteHun Ha
CBeTy NpoTeKaeT npouecc n.

4. doTOCMHTE3 NPOTEKAET B KNETKax, coaepxalumx xnopodwunsn, a npoLecc abixaHus

B otnnune ot npouecca gbixaHud, C|I)OTOCI/IHTe3 NnpoTeKaeT TOJIbKO B OpraHnu3me .

Ypok Ne 2 .
«N3y4yeHne paboTbl OpraHoB KPOBOOOPALLEHUS».
(buonorusa 8 knacc)

Llenb ypoka: 0606WWuTh 3HaHKUSA yyawmxca no temMe «KpoBb M KpoBooOpalleHne», UCNomnb3ys
3HaHMA MO pas3nuYHbIM pa3genam buonorun u U3nKK; COBEPLLEHCTBOBATb HaBbIKM KOHTPONS U
CaMOKOHTPONS Y yYaLlUXcs.

%4 i B copepxaHnue
3apauu:

ObpaszoBartesibHasa: cnocobcTBoBaTb (HOPMUPOBAHMIO Y  YYALUMXCA 3HAHUA MO  PasfUYHbIM
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pasgenam 6uonoruu n ouanku. YcraHaBnnBaTb CBA3b MEXAY OTAENbHbIMM TEMaMU 3TUX NpegMeToB.
HayunTtbca ncnonb3oBaTth NOMyYeHHbIE 3HAHWUS Ha NpaKTUKe.

PassuBaroiyas: NpoaonxuTe OpMUPOBaTb YMEHMS CUCTEMATM3UPOBATb U BbIAENATb [NaBHOE,
CylleCTBEHHOe, YCTaHaBnuBaTb MPUYMHHO-CNEACTBEHHbIE CBSI3M, CMNOCOOCTBOBATb pa3BUTUIO
BOOOpaxeHus, ycTaHaBNMBaTb CBSA3b TEOPUM C MPAKTUKOM.

BocrinraresibHas: cnocobcTBoBaTb (hOPMUPOBAHUIO COYETAHUA WHAMBUAYArbHbIX, TPYMMOBbIX W
KONNEKTUBHbIX BUAOB AEATENBHOCTW.

O6opynoBaHue: umdgposasa nabopaTtopus no dusuonorum (aatumk YCC).

Tun ypoka: MHTErpMpoBaHHbIA. YPOK MO3BONUT y4yaLMMCSA MOHATL NPOLLECChl, Npoucxogswime B
OopraHu3mMe 4YesioBeka C TOYKM 3peHns B1Uonorum n usmnku.

MnaHupyemble pesynbTaThbl

MertarpeamerHbie pe3ysib1ars..

O6yyeHne yyawmxca nonyyaTb 3HaHUS, MCMONb3ys pasfnuyHble BuAbl OEATENbHOCTM W MUC-
Nonb30BaTb 3TV 3HAHMSA AnA NPOBEAEHMS SKCNEepUMEHTaNbHO-MCCneg0oBaTeNbCKNX pabor.

JIM4YHOCTHBIE pE3YIIbTaThI:

dopmmrpoBaHMe HaBbIKOB 00y4eHus; npuobpeteHne onbita pabotel ¢ KT (no nporpamme oauH
KOMMbIOTEP, OOMH Y4YEeHUK), a Takxe nabopaTopHbiM 06opymoBaHMEM MO u3nke u uucgpoBon
nabopatopuen no 6uonorun; GopMnpoBaHNE HaBLIKOB OCHOB MOAENIMPOBaHUS NPOLLECCOB.

YHuBepcaribHble y4ebHbIe AeCTBUA:

dopmMMpoBaHMe YyMEHUIN yCTaHaBnuBaTb MPUYUHHO-CNEACTBEHHbIE CBA3U, CTPOUTb NOrMyeckoe
paccyxaeHvne, yMeHNe camMoCTOATENbHO NNaHUPOBaTb NYTU AOCTUXEHUA Lienen, ymeHne pabotatb C
coBpeMeHHbIMK KT o60opynoBaHMEM NPUMEHSITb NOMYYEHHbIE 3HAHMSA Ha NPaKTUKeE.

dopmbl 06yyeHus: poHTanbHble, MHAMBUAYasbHbIE, FPYNMNoBble, UCCNEef0BATENbCKUE.

MeTopabl: CroBecHble, HarnsaHbIe, NpakTU4eckne, AefYKTUBHbIE.

MoHATUS U TepMuHbI: BMAblI COCYAOB, TOHOMETP, TMMEPTOHUS,, CKOPOCTb [ABWXEHWUs, 4yacToTa
nynbca, TeNNoobmeH, ra3000MeH.

Yyauwmeca genatca Ha 4 rpynnbl N0 pe3ynbTatam npeaBapuTenbHOM NPOBEPKM 3HAHW NO TEMaM:
«[dBuxeHne kpoBu no cocygam», «OpraHbl kpoBoobpalueHusa», «3akoH bepHynnuy», «[aBneHue B
XnaKocTax u rasax», «CoobLuatowmecsa cocyapl», «M3mepeHne gaBneHns B XUOKOCTSX U B rasaxy,
«TennoobmeH».

XO[, YPOKA

Otan ypoka 1. OpraH13aunoHHbIN

Mpepnonaraemasn NpoAOCIXUTENbHOCTb: 1—2 MUH.

Meparornyeckasn oesiTENbHOCTb YYUTENS:

npoBepsieT roTOBHOCTb K YPOKY, OpraHuM3yeT BHUMaHWe Knacca K pabote Ha ypoke, co3aeT MoSIoXMTENbHbIN

3MOLMOHanNbHbIA HAacTpon y obyyatoLmxcs.

YyebHasa aeATenbHOCTb 0byYarLwmxcs:

SMOLMOHaNbHO HACTPaUBAKOTCS Ha NPEACTOALLYI0 Yy4EOHYI0 AEATENBHOCTD.

Otan ypoka 2 . AKTyanusauusi u 0606LLeHne 3HaHuI
Mpennonaraemasi NPOAONXUTENBHOCTb: 6 MUH.
Meparornyeckas [EATENBHOCTb YUUTENS:
. npoBoauT OpoHTanbHyto beceny; akTyanMaupyeT MMeLLMEeCs 3HaHUsi, MoMoraeT o606LLEHNI0 3HAHWIA;
* co3pgaeT Ansa obydatowmxcs NpobnemMHyto cuTyaumio; NobyXaaeT K BbICKa3biBaHUIO MPEeANoXeHU o cnocobe
U cpefcTBax AOCTUXEHUS NMOCTaBIIEHHON Lienu.
Pabora ¢ TepMuHamu v oOHSTUIMA.
lTocraHoBka rpobremHoro Bonpoca: Cepaue — camblil paboToCNOCOOHbIN, NPOAYKTUBHBIN, (YHKLNOHANBHbBIN 1
BaXHbI MEXaHU3M B Hallem opraHn3me. Cepauy faxe CTaBAT NaMATHUKU. Tak NnaMATHUK cepauy yKpallaeT
[BOp MHCTUTYTa cepaua B Mepmu.
YenoBek — OTKpbITasi buonoruyeckasn cucrema. NoaTomy CTpoeHUe OpraHoB 1 NPOLIECCHI, MPOUCXOASLLNE B HUX
MOXHO OOBSCHUTb HE TONMBKO C TOYKU 3pEHMSA B1MONorMm, HO U MU3NKN U xumun. F'mnoTesa.
[okasaTb, 4TO MpoLecChl, MpoucxoadaLmne B OpraHM3Me YernoBeka, 00yCcroBeHbl 3akoHaMu Gusnkn. U
paccMOTPETb Ha NPUMEpPE CUCTEMbI OPraHOB KpOBOOGpaLLEHNS.
B%awgw@onop%lx 3HaHUN . 75

Ncnonb3yst Tabnuubl U pUCYHKK, MOBTOPUTD:
1. M3 Kaknx opraHoB COCTOUT CUCTEMA OpraHOB KPOBOOOpaLLEHUsSI»?
2. Ha3oBuTe kamepbl cepaua, x CTpoeHne n yHKLMK.
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CtpoeHue 1 yHKLMM KNnanaHoB cepaua.
4. Pa6oTa cepaua.
5.0c06€eHHOCTN CTPOEHUSI NOMNEPEYHO-MONOCATON CepAeYHON MbllLbl. 6.ABTOHOMMUS.
YyebHasa oesaTenbHOCTb 00yyaloLmxcs:
OTBEYalT Ha BOMPOCHI, BbICKa3bIBAOT CBOM MPEANONOXEHUS. NpeafiaraloT U COrnacoBbIBalOT C yYUTENEM TEMY U
Lenb YpoKa; npeanaratoT cnocobbl n cpeacTBa AOCTUXEHNSA LeNN.
Mpeanonaraemblil OTBET Ha BOMNPOC.
Bo3MoxHO, ecnu ncnonb3oBaTh pacTBOPbI CONell, 06pa3oBaHHbIX ranoreHamu.

OTtan ypoka 3 . [pMMeHeHne 3HaHU B HOBOW CUTyaLmu

Mpegnonaraemasn NpogoNXUTENBHOCTL: 25 MUH.

Meparormyeckas [eATENbHOCTb yUMTENs:

1) BepneHue becepnbl, oTpaxatollien Bonpockl: Ha cnange KapTUHKU: TOHOMETP, CEKyHAOMep, Hacoc,
BOAOMPOBOAHbIE TPYObI. COCYA, C KPACHOM XUOKOCTbIO.

®poHTansHasa 6ecepna:

1. Kakasi accoumaumsi BO3HUKaeT y Bac, Npy BUAE STUX NPegMETOB C OpraHamu YenoBeka?

2. Kak HasblBaeTcs cuctema, cocTosLasi U3 cepLa, KpoBU pasnuyHbiX COCy0B B OpraHu3Me yenoseka?
Mpennonaraemble OTBETbI: KPOBEHOCHAsA CUCTEMA UMW CUCTEMA KPOBOODpaLLEHMS.

3. Kak Bbl pymaeTe, oSl Yero HyXHbl 3T1 domsunyeckne npubopbI?

Mpepnonaraemble OTBETHI: A1 U3MEPEHNS AaBIeHUs KPOBWY, AN U3MEPEHUs Yncrna CoKpalleHuni cepaua, ana
n3MepeHusa nynbca.

Ina yero Heo6xoaAMMO U3MepPATb AaBfiEHNe KPoBU, NyNbC?

Mpennonaraemble OTBETHI: U3MepeHMe AenatoT AN TOro YToObl KOHTPONNPOBaTL PaboTy KPOBEHOCHOMN
CUCTEMbI, AN U3yYeHus eé paboThbl.

B Bawem knacce nocne NnpoxoxaeHnsa MegocMoTpOB, aHanu3 pe3ynbTaToB NoKa3ars, OTKIIOHEeHUs OT
HOpPMAaTUBHbIX NoKa3aTtene. Yem MoryT 6biTb Bbi3BaHbl 3TU U3MEHEHUA?

WTak, y Hac ecTb yCNoBHbIE MOAENM, BXOASALLME B KPOBEHOCHYHO CUCTEMY U dmn3nyeckue npnbopsl. Micnonbayto
37U husmyeckne npmbopsbl, LMPPOBYIO nabopaTopuio, OLEHUTE CBOE COCTOAHME OpraHn3ma Yyepes paboty
opraHoB kpoBoobpalueHus MNonpobywnTte chopMynmpoBaTh Lenb Halero ypoka. NpeanonaraemMblie oTBEThI:
nccnepoBaHne paboTbl KPOBEHOCHOW CUCTEMbI YENoBeEKa.

[na opraHnsauuu nocnegywowen paboTbl Mbl KNnacc pasfaenuiin Ha HECKONbKO rpynn .

Otan ypoka 3 . [lpyuMeHeHne 3HaHW B HOBOW CUTyaL MK

3apaHue rpynnbl N2 1:

Onpenenutb AaBneHne 1 NynbC KaXaoro YneHa rpynmbl, 3anosiHuTb Tabnuuy. CpaBHUTbL NOMyYeHHbIe AaHHbIe
CO 3HA4YeHNsIMN CPeAHECTATUCTMYECKOrO YenoBeka Bo3pacta 13—14 net. CaenaTtb BbIBOA M OTBETUTL Ha
Bonpockl. BuiGpatk generarta, KOTOPbIN AONOXUT pe3ynbTaTel paboThl 1 caenaeT BbiBOA. 3a4aHue rpynnbl
Ne 2:

CobpaTb 13 NpeasioXeHHbIX NPeAMETOB MOAEeNb KPOBEHOCHOM cncTeMbl YenoBeka. O6bsACHUTL, MOYeEMy B
Kanunnspax KpoBb TEYET C MEHbLLEN CKOPOCTLI0, YEM B KPYMHbLIX cocyaax. (aopTe, BeHax, apTepusx). o
3aKoHy bepHynnu o Hepa3pbIBHOCTU CTPYM

(Bo ckonbko pas ceyveHune cocya 6osiblie BO CTOMbKO pa3 CKOPOCTb TEYEHUS XUOKOCTU B 3TOM cocyae
MeHbLle 1 Hao60poT)

HapywaeTtca nu pmsnyecknin 3akoH epHynnm o Hepa3pbIBHOCTU CTPyn?

3apaHue rpynnbi Ne 3:

HapyLeHre KpoBoobpaLLeHUsi NPy HaNoXeHUn XryTa.

3apaHue rpynnbl Ne 4:

BrninaHune cpmamyeckor Harpy3km Ha 4acToTy nynbca v AaBneHust Yenoseka (B NPeAsioXeHHOW rpynne
BblIOMPaOT TPEHMPOBAHHOIO YENOBEKA U HETPEHUPOBAHHOIO)

Haiigute 3aBUCMMOCTb YacTOThI MyfbCa OT HArpy3Ky YerioBeka C NoMoLLbo UmudpoBon nabopaTtopum u
cAenanTe BbIBOZ O TOM, KakK 3aBUCWT 4acToTa yAapoB cepaua npu yBenuueHun hnsnyeckon Harpysku
YyenoBeka.

O1an ypoka 4 . KoHTpornb yCBOEHMs1, 06CyXAeHNe AOMYLLEHHbIX OLUMGOK U X KOPPEKLUS

arnosiaraemas npoaosIXnTeNbHOCTb: 6 MUH.
_ B conepxanuve
I'Iep,arormquKaﬂ AeATENbHOCTb YUHUTENA!

opraHusyet obCcyxaeHue pe3ynbTaToB ypoKa, YTo NpoLEecChl, MPOUCXOAsLLME B OPraHU3Me YernoBeka,
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0bycrnoBneHbl 3aKkoHaMu OU3NKK.

(Yuntenb 3aBepluaet paboTy rpynnbl Ne1, Ne2, Ne3, No4.)

MpoBoauT aHanu3 oueHkun paboTbl rpynnbl.

BbickaxuTe CBOE MHeHWe, YTO MOJSy4unoch, Kakue BOMpocChl BbI3Banu 3aTpyAHEHUS.
Kakoii BuA, BeATenbHOCTH Bbl BbiGUpaeTe AN pelueHns STUX TpyaHOCTen?
YyebHas nesTenbHOCTb 0byYaloLmMXcs: AenatoT BeiBOAbI

OTtan ypoka 5 . MlHdopmauna o gomallHem 3agaHnm n pednekcus

Mpepnonaraemasn NpoOAONXNUTENBHOCTL: 6 MUH.
Meparornyeckasn AeaTenbHOCTb yYnTens:
MHOpMMpPYeT 0 AOMALUHEM 3afaHuK, AaeT KOMMEHTapPUI NO ero BbIMOSIHEHUIO;

BblAAET aHKeTy pednekcum K Ypoky v npegnaraet paccumTatb «HAMBUAYyanbHbIN MHOAEKC KayecTBa
ypokay;
noaBoAnT peneKCUBHY CTaTUCTUKY YPOKa MO KONMYECTBY YYEHUKOB, Y KOTOPbIX MHAEKC KayecTBa BbllUe
3Ha4yeHuda 5;
LEMOHCTPUPYET 3anucb NpobneMHOro Bonpoca v Lenu ypoka, cnpawmsaet: «Kak Bbl ;ymaeTe, peLueH nm
NpobneMHbI BONPOC, AOCTUTHYTa NN LENb?».
YyebHas fesTenbHOCTb 06y4aloLLmxcs:
3a[aloT YTOYHAOLWME BOMPOCHI O BbINOSIHEHUM AOMALLHErO 3afaHns; paccuntbiBaloT «HanBmayansHbIn
WHOEKC KayecTBa ypoKay;
onpefensT cTeneHb COOTBETCTBMSA NOCTaBNEHHOW Lenn 1 pe3ynbTaToB AeATeNbHOCTU; CTeNeHb CBOEro
NPOABUXEHUSA K LLenu;

BbICKa3bIBalOT OLLEHOYHbIE CYXXOEHUA N COOTHOCAT pe3yNbTaTthbl cBoel AEATENTbHOCTU C Lesiblo YPOKa.
MaTepuans! Ans noAroToBKM K YPOKY

OpraHn3aLnoHHbI MOMEHT

NTak, cepaue 4yeTbipéxKkamepHoe, COKpallaeTca pUTMUYHO M MpOoTankMBaeT KpPoBb MO COCyaaM,
6narogaps cepAeyHol MbiLLLLE.

CerogHs Hall ypoOK MOCBSLLIEH KPOBEHOCHOW cucTeme yenoBeka. CerofiHa Mbl [IONMXHbl C BaMu
0606LLMTb M CUCTEMATM3NPOBATb HALLUW 3HAHUS O KPOBU U KPOBEHOCHOW CUCTEME.

MaTtepwuanbl Anst KoNnupoBaHUs

3apanue rpynnbl N2 1: OnpegenuTb AaBneHne u MynbC KaxQoro 4neHa rpynnbl, 3anofiHUTb
Tabnuuy. CpaBHUTL MNOJlyYEHHble [aHHble CO 3HAYEeHUSIMU CpPefHEecTaTUCTUYECKOro 4erioBeka
Bo3pacTta 13—14 net. Coenatb BbIBOA M OTBETUTb Ha BOMpockl. BeibpaTb generata, KOTOpbIA AONOXNUT
pe3ynbTaTtbl paboTbl U coenaeT BbiBOA,

Mpegnonaraemsbiin BbiBOA;

[aHHble pe3ynbTaToB WU3MEPEHUs MOKa3blBakT, TO YTO KPOBEHOCHbIE CUCTEMbI Y4aCTHUKOB
rpynnbl UMEKT pasHble NapaMeTpbl AaBNeHUA U nynbca. Pe3ynbTaT cpaBHEHMA C HOPMaTUBHbIMU
NoKazaHusMU Na AaHHOro BO3pacTa roBOPAT O TOM, YTO Y OTAENbHbIX YNIEHOB rPynnbl OTKNOHEHUS
OaBneHus 1 Nynbca Bbi3biBalOT TpeBory. Heobxoammo npomsBecty bornee TwaTenbHoe uccnenoBaHms
B MEOULIMHCKOM YUYpexXaeHUn.

YunTatoT BONpOChI 1 AaoT OTBETHI.

B kaxgom HoyTOyke QaHHOWM rpynnbl pasmellaeTca nyctaa Tabnuua u galTcsl AOMNONHUTENbHbIe
BOMPOCHI.

3aganue rpynnbl N2 2:

CobpaTb M3 NpeanoXeHHbIX NpeaMeTOB MoAesflb KPOBEHOCHOW cucTeMbl YenoBeka. OObsACHUTD,
noyemMy B Kanusnsnspax KpoBb TEYET C MEHbLLEN CKOPOCTbIO, YEM B KPYMHbIX cocyaax. (aopTe, BeHaXx,
aptepusx). o 3akoHy BepHynnu o Hepa3pbIBHOCTU CTPyW.

(Bo ckonbko pa3 ceuyeHune cocyaa 6osblie BO CTOSIbKO pa3 CKOPOCTb TEYEHUSI XUAKOCTU B 3TOM
cocyfe MeHblle M HaobopoT). Hapywaetcs nu cduanmyeckmin 3akoH BepHynnu o HepaspbIBHOCTM
CTPYyMW.

[na ob6bACHEHMs OBUMXEHWUS] KPOBUM B COCyAax MO3HAKOMMMCH C 3akoHoM BepHynnu. OH ewé

Ha3bIBaeTCA 3aKOHOM HEMNPEPBLIBHON CTPYMU.
B cogepxaHnue 77
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S Puc. 15. CTpoeHue cocyaa (nnowaab cevYeHmsa cocyaa, CKOpoCTb ABUXEHUA KPOBU
B cocyne)

Uepes pa3Hble ceyeHns TpyObl 38 OOHO 1 TO Xe BpeMsl NMPoXoAAT OANHaKOBblE 0GbEMbI XUAKOCTH.
Otcloga nonyvaeTcs, YTo TaMm, rae ceyeHune Tpybbl 6osblue, CKOPOCTb TEYEHMS XUOKOCTU MEHbLLE U
HaobopoT, Tam, rge cedyeHue TpyObl MeHblle, TO TaM CKOPOCTb TEYeHuUs  Xupg,

78 B conepxanune
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KocTu 6onblue. Yem 6orblue CKOPOCTb ABUXEHUS XUAKOCTH, TeM Gonbluee AaBneHne NnponsBoanT
XMOKOCTb Ha CTEHKM COoCcyAa.
PaccmoTtpute Tabnuuy.

Ne n/n Cocyabl Avawetp Ckopoctb Aaenetmne Mm
MM cm/c pT CT

1 AopTta 20 50 50-150
2 ApTtepun 5-10 20-50 80-20
3 ApTepuornsbl 0,1-0,5 1-20 50-20
4 Kanunnspsi 0,5-0,01 oo™ o 20-10
5 BeHynbl 0,1-0,2 0,1-1 10-2

6 BeHbl 10-30 10-20 /-5/-1+5/

MocmoTpuTe Ha paHHble Tabnuubl U MNOCTapanTecb OOBSCHUTL MOYEMY MPU  YMEHbLUEHWUM
OnaMeTpa cocyfa CKOPOCTb KPOBW, ABMXYLLEWCS MO HWUM YyMeHbluaeTcs. [poTvBopevyaT nn 3Tn
JaHHble 3akoHy BepHynnu o HepaspbiBHOCTM CTpyu. [na MNpaBWiibHOTO BbIBOAA MOCMOTPUTE Ha
MOAEeNb KPOBEHOCHOW CUCTEMbI YeNOBeKa.

B HoyTOyKe AaHHOM rpynnbl pa3meLLaeTcs 3akoH bepHynnu, 4oNonHUTENbHbIE BOMPOCHI.
MNMpegnonaraemble oTBEThI: 3aKOH HE HapyLLaeTcsa Tak Kak Af1s 0TBeTa Ha 3TOT BONPOC HEOH6X0AUMO
MOMHWTb, 4YTO 0OLLaa Nnowaab CeYEeHUs BCeX KanunnsapoB HaMHOro 6orblue YeM nnowaib ceveHns
aopTbl, BEHbI NN apTEpPUX, MO3TOMY CKOPOCTb KPOBM B Kanunnsipax MeHbLue. 3agaHue rpynnbi Ne 3:

HapyLeHne KpoBoobpalleHMa NpU HANOXeHUN XryTa.

Ob6opyaoBaHue U MaTepuanbl:

*  MOPTaTUBHbIA KOMMNbIOTEP;

*  [aTyvK TemnepaTypbl;

*  MNPOYHAdA HUTb UNU TOHKWI WHYP AnuHon okono 40—60 cm.

OnbiT:

1. TpucTtynanTe K BbIMOSHEHMIO ONbITa

2. Hauunante pernctpauuio gaHHblx. [na aToro Haxmute kHonky « CTAPT» Ha naHenu
WHCTPYMEHTOB.

3. 3anucbiBanTe gaHHble He meHee 30 c.

3. He npekpalias 3anucu gaHHbIX, 66ICTPO U Tyro 06MoTanTe ABa Nanbua (Kaxablin OTAENbHO,
60NbLUON 1 YKa3aTebHbIN) HUTKON.

5. TMpoponxaiTe 3anucb, OTMeYas BHELHWE MPU3HAKM HapylleHus KpoBooOpalueHus (no-
KpacHeHWe, a 3aTeM U MOCUHEHME MOKPOBOB, CHUXEHMUE YyBCTBUTENBLHOCTU) He Gonee 7—10
MUHYT.

6. He npekpawas 3anucy 6bICTPO CHUMUTE HUTKY.

7. [LOoxanTtecb cTabunmsaumm nokasaHuin gaTymka U OCTaHOBUTE PErNCTPALIUIO HaXaB KHOMKY
«CTOIM».

8. CoxpaHuTe nonyyeHHble gaHHble HaxaB KHOMKy « COXPAHUTDb».

AHanua pesynbTaTos:

PaccmoTpuTte rpacdumk 1 cpaBHUTE TeMnepaTypy B Hayasne onbiTa C MMHUMasibHOW TemMnepaTypomn

1 TemMnepaTypon B KOHLE ornbITa.

1. OTmeTbTe Ha rpacmke MOMEHTbI HAaNOXEHNS N CHATUA NEPETIXKM:

2. Cpenaiite BbIBOA O BIUSIHUM CKOPOCTY OBUXEHUS KPOBM MO COCyAaM U TennocHabxeHus
OTOENbHbIX YacTen Tena, B KOTOPbIX MPOTEKAET KPOBb.

3agaHue rpynnbl N2 4:

BnusiHme domanyeckon Harpy3ku Ha 4acToTy Nynbca 1 AaBneHns YernoBeka (B NpeasioxXeHHoM

rpynne BblIbMpatoT TPEHNPOBAHHOIO YeoBEKA M HETPEHUPOBAHHOIO).

Haigute 3aBUCMMOCTb 4acTOTbl NySibca OT HAarpy3ku Yenoseka c nomousouudpoBon  na-
69§aTopvw| W coenanTe BbiBOA, O TOM, Kak 3aBMCUT YacToTa yaapoB cepaua mnpy ccﬁ%ﬂﬂaﬁﬂ "

hu3n4eckom Harpy3Kku yenoseka.
VIHCTPYKLNS K BBITOSTHEHMIO
1. TMoakntounte gatumk YCC yepes USB nopt K MK.
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S 2. 3akpenute AaTyuK Ha nanbLe pyku.
3. Onpegenute 4ncno yaapoB NyfibCa B CNOKOWHOM COCTOSIHUM M [aHHbIE 3anuwnTe B Tabnuuy.
4. Cpenawnte 10 npucenaHuii 1 NoKasaHus 3anuwinMTe B Tabnuuy.
5. Capenante 20 npucepaHnii n NoKasaHWa 3anuwinTe B Tabnuuy.
6

Ne onbITa Yucno npucepanui YacTtoTa nynbca
1 0
2 10
3 20

Mo pesynbTatam paboTbl caenaiTe BbIBOA4 O TOM, KaK 3aBUCUT MynbC 4YerioBeka OT (hU3MYecKoi
Harpy3ku. [ocTapainTtecb OOBACHUTL Takyl 3aBucumocTb. OTYET npeacTaBuTenein rpynn Mo
npofenaHHou paboTe. B KOHLEe ypoka MUHU-TECT (No BblIGopy yuntens)

NOMOLLb YYNTENHO

Bonpochl B hopmarte BINP, TMA

1. PaccmoTpuTe xapakTep ABUXeHUs cepaua n nogbepute npaBuibHOE CIOBO XapaKTte-
pusytoLee 370 ABUXEHNE?

A) koHBYNbeus; B) putmuyHocTb; B) 6ecnopago4HOCTb

2.  C nomoupbto Kakoro pmanyeckoro 3akoHa MOXHO 06 bACHUTL ABUXEHNE KPOBU B cocyaax?
A) I'yka; b) bepHynnu; B) Apxumena 3.4T10 3acTtaBnseT KpoBb ABMraTbCcs Mo cocyaam?

A) pa3HoCTb faBneHuda B cocypax; b) pazHOCTb BbICOThI TENA;

B) cuna taxectu

4. B Kakux cocyax HU3Koe JaBrieHne, NO3TOMY NepeaBuXeHU0 KPOBU CNOCOBCTBYHOT KrnanaHb!?
A) kanunnsapsl; B) BeHbl; B) apTepuu; M) BeHynbl

5. B kakoM Kpyre KpoBoOOpaLLeHMA MPOUCXOANT HaCbILEHNE KPOBU KACITOPOAOM?

A) manowm; b) 6onbliom; B) cpegHem

Ypok N2 3 . «Ponb Koxu B TepMoperynsaumm opraHnama
(buonorusa 8 knacc)

Llenb ypoka:

CchopmunpoBaTh y ydyawmxcsa 3HaHUs 0 PYHKLUMSX KOXW, CBA3AHHbIX C perynsaumen NoCToAHCTBa
BHYTPEHHEW cpefbl OpraHn3ma, Ucnonb3ysa Ans 3Toro 3HaHust buonorum n U3nkK, No-

TpebHOCTb 6epeyb CBOE 340pOBbE, NPUBIEYb BHUMaHME pebéHka K cebe, K COBCTBEHHOMY CTPOEHUIO
Yyepes OnbIT, NPUIATU K HAYYHbIM 3HAHWUAM, MPUBECTU K MOHUMaHUI0 Ce65 KaK TIMYHOCTY.

3apauu:

Ob6pa3zoBaresibHble: KOHKPETU3MPOBaTb 3HAHNUA O CTPOEHUUN KOXM; chOPMUpPOBaTb 3HAHWUS O KOXe
KaKk opraHe TenjooThayu; pacKpbiTb YCMOBMSA COXpPaAHEHWs MOCTOSIHHOW TeMmnepaTtypbl Tena npu
MOBbLILUEHUN U MOHUXEHWUN TeMNepaTypbl.

PassuBaroiyme. pa3BuBaTb yMeHWe AenaTb BbiIBOAbl U3 pe3ynbTaTOB MpaKTUYecKonW paboThl;
yCTaHaBNMBaTb B3aUMOCBS3b Mexay uandeckon paboToh UM TepmoperynsumMen opraHuama
aHanu3MpoBaTb M CpaBHMBATb MHGOPMaLMIo, 0606WwaTh 1 ycTaHaBNMBaTb NPUUNHHO- CNEACTBEHHbIE
CBA3MU.

BocnutaresibHpie: NPOAONXWUTb  TUTMEHWYECKOEe BOCMUTaHME  yyawumxcda, opMupoBaHue
6epexXHOro OTHOLLEHUS K CBOEMY 3[10POBbIO; pa3BNBaTb KOMMYHUKATUBHbIE CNOCOBHOCTH.

O6opynoBaHue:

1. NopTaTMBHbIA KOMNbIOTEP UM MJIAHLLET C NPOrpaMMHbIM obecneyeHnem

2. uncpoBon paTyunk TemnepaTypbl

3.  uncpoBon faTUNK BAAXHOCTH

804. TOMNCTas HUTb B cogepxanue

5. nnacTtukoBbI NakeT

6. pe3nHOBOE KONbLO
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7.
cnangbl B Npe3eHTaumun.

XOo[ YPOKA
OT1an ypoka 1. OpraHM3aumnoHHbIN

Mpepnonaraemasn NpoAOCIXUTENbHOCTb: 1—2 MUH.

Meparornyeckasi [EATENbHOCTb yunTens:

NnpoBepsieT rOTOBHOCTb K YPOKY, OpraHu3yeT BHUMaHKE Knacca K paboTe Ha ypoke, CO34,aeT NOMOXNUTENbHbIN
3MOLMOHaNbHbIN HAaCTPOK y obyyaroLwmxcs.

Y4yebHasi pesiTeNlbHOCTb 00YyYaloLMXCS:

35MOLMOHaNbHO HACTPauBaKTCS Ha NPEACTOSALLY0 YYEOHYI0 AEATENbHOCTD.

Otan ypoka 2 . AKTyanusaums n 06o6LeHne 3HaHNn

Mpepnonaraemasn NnpoaomxuntTenbHoCTb: 10 MUH.

Meparornyeckan oeaTenbHOCTb yunTens:

MpepnaraeT yyawmmca npocnyLiaTte CEPUI0 CyXAEHN U Ha UX OCHOBE ONMpeaenuTb TEMY YpoKa 1 Lienb YpoKa.
Ha ntobom aTane BbiCKa3blBaHWSA CyXAEHUA MOXHO 03BYYUTb OTBET.

OueHb YacTo B MONOAEXHbIX ra3eTax u XypHanax nybnukyoT nMcbMa uutaTtesien, nocnyLanTe OTpbIBOK U3
Takoro «nucbmay. EcTb nn B HEM 6uonoruveckune owmMbKn n HeTo4YHocTM? B Uém oHM 3akntoyaroTca?
«HakoHeL-To Havanacbk JonroxaaHHasa nopa — KaHuKy-bl!

MbI ¢ noapyrov NPOCHYNMCb B NONAEHb 1 cpaly nobexanu Ha nnax. Ckopee B Bogy! HakynaBslimcs BAOBOMb
[0 N3HEMOXEHUSA, PacTAHYNMCb Ha MECOYKe M Tpu Yaca 3aropanu. A yuuna Ha ypoke 6uonorum, 4to
ynbTpadguroneToBble Nyyn yBENMYMBaOT POroBOW CrOW KOXM, B KIeTKax ee NOCTeNeHHO HakannmBaeTcs
NUrMEeHT, NPUAAILWNIA e KOPUYHEBBIN LBET — 3arap. ATo KpacoTa v 340poBbey». YuebHan AesaTenbHOCTb
obyvaroLmxcs:

BbICKa3bIBAlOT CBOM NPEANONOXEHNS; COrNacoBbIBAOT C yYUTENEM TEMY U LieNb YPOKa; NpeanaratT crnocoobl
N CpeAcTBa AOCTUXEHNS LIEnun.

Otan ypoka 3. O6bsicHeHMe HoBOro MaTepuana . NpuMeHeHne 3HaHUn B HOBOWM CUTYaLUK
Mpepnonaraemasn npogonxuntenbHocTh: 17 MuH Neparornyeckasa AeaTeNbHOCTb yUnMTens:
O6bACHAET yyalmMMcs HOBbIN MaTepuan ¢ AEMOHCTpaUMeln NOCMOTPUTE Ha crang 1 onpenennTe, Ha Kakue
[Be rpynnbl MOXHO pa3fenuntb N306paxeHHbIX 34eChb XUBOTHbIX. Kakol Npu3Hak NexuT B OCHOBE AieNieHus Ha
rpynnoi?
(cnang,)
K Kakomn n3 aTux rpynn OTHOCUTCHA YenoBeK?
Kakoe cBOMNCTBO opraHnM3ma Ha3blBaloT TEMSIOKPOBHOCTbLIO?
(TennokpoBHOCTb — CBOWCTBO OpraHM3mMa noaAepXxvBaTtb TemMnepaTypy Tena Ha onpeaeneHHOM YPOBHE.)
(cnang,)
A cenvac pebsaTa, A Xo4y BaM paccka3aTb OfHY NlereHay, Kotopasi Ha3blBaeTcs:
«VcTopua «3010TOro Manbunkar. (cnang, )
MoxeTe N1 Bbl MHE OTBETUTb U Ha3BaTb OCHOBHbIE NPUYMHbI TMBenn Manbynka?
(y4awwmecs opMynmpytoT OTBET 1 TOBOPST, YTO 3TOT MasibyMK YMep OT nepeoxnaxaeHus. boina HapyweHa
yHKLMA Tepmoperynaumn.)

YyebHas neatenbHOCTb 00yYaloLWwmxcs:

CerogHs Mbl C BaM1 MOrOBOPUM O TEPMOpPETynALMW. 3anuiunte Temy ypoka « Tepmoperynaumsa opraHusma»

(cnang,)

C TOYKM 3peHust pM3nkn Yenosek BCero nuilb usanyeckoe Teno 1 ¢ HUM, Kasanocb Obl, [OMXHbI

NPOUCXOAMTb NPOLECCHI, TAKME Xe Kak C MobbiMn mnsnyeckumm tenamu. Temnepatypa Tena vyenoseka 36,6

°C, a B knacce — 24°C. Yenosek JOMXEH OTAABaTb YacTb BHYTPEHHEW SHEPIM OKpyXaloLemMy BO3AyXy, Nnoka

TemnepaTypa He CTaHeT oguHakoBon. Ho pa3Be 3710 Tak?

Y710 HOBOrO Mbl AOMXHbI y3HATL MO 3TON Teme? [laBaite chopMynmpyem Lenu Halero ypoka (yyawmecs

OpPMYNMPYIOT LIENU, @ yunTenb UX KOHKpeTusnpyeT) (cnang) O6bacHUTb, MoYeMy TeMnepaTtypa Hallero Tena

OCTaeTcs NOCTOAHHOW.

YT06bI OTBETUTB Ha 3TOT BOMPOC Mbl [IOSTXHbLI BCMIOMHUTL CTPOEHUE KOXW. (Crnang, )
MOHCTPaLMOHHbIX OMNbITOB.

81
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I_STan ypoka 4 . KoHTponb yCBOEHMs1, 06CyXaeHNe AONYLIEHHbIX OLUMOOK 1 X KOppeKLums
peanonaraemasn npogosikXnTernibHOCTb! 10 MUH.

I'Iep,arorvlquKaﬂ AEATENIbHOCTb y4YUTena:

opraHmnsyet chyxp,eHme pe3ynbTaTtoB UCCnenoBaHUA, npoBepdAeT nNpaBuUiibHOCTb 3anncaHHbIX U CAeJTaHHbIX
BbIBOOB. OTmevyaeT BaXHOCTb npoTeKawwmx npoueccoB B XU3HeOeATesNIbHOCTU 4esioBeKa. YyebHasa
AeATesNIbHOCTb 06yqarom,1/|xc;|:

CpaBHMBAIOT pe3ynbTaThl paboThl B Nape ¢ AaHHbIMU, NOMYyYEeHHbIMU APYTMMU YYEHUKAMM; NMpU HE0b-
XOANMOCTU KOPPEKTUPYIOT BbIBOAbI N YPAaBHEHUA XUMNYECKNX peaKLl,VII7I.

Bonpocbl gns o6cyxaeHus B Knacce:

1. MoyeMy Npu NoMeLLLEHUN pyKK B NakeT HabnogaeTca NoBbileHNe TemnepaTypbl?

2. MoyeMy Npu NOMeLLLEHUN PYKK B NakeT HabnogaeTcs NoBbleHNe BNaXHOCTU?

3. MoyeMy BO BTOPOM OMbITE BAXHOCTb YBENMUMUniach bbicTpee 1 gocTuria 6onee BbICOKOro 3HaYeHus,
Yyem B NepBom?

4. Kakoe 3HauyeHve ansi opraHuama umeeT (pyHKLUMA NoToOTAENEHUS?

5. Mouemy neTHaA ogexaa obblYHO AenaeTcs U3 HaTypanbHbIX, @ HE CUHTETUYECKUX TKAHEeN?

OT1an ypoka 5 . MHdopmauusa o gomallHem 3agaHum n pednekcust

Mpepnonaraemasn NPOAOCNXUTENbHOCTb: 6—7 MUH.
Meparornyeckasn oeaTenbHOCTb yYnTens:
MHOpMUpYeT 0 JOMAaLUHEM 3afaHun, AaET KOMMEHTapWI NO ero BbIMOSIHEHUIO;

pa3paét aHkeTy pediekcum K ypoky 1 npeanaraeT paccuntatb « IHouBMayanbHbI MIHOEKC KavyecTBa
ypoKay;
noaBoAUT pedneKCUBHYI CTaTUCTUKY YPOKa MO KONNMYECTBY YYEHNKOB, Y KOTOPbIX MHAEKC Ka4yeCTBa BbllUe
3HauyeHus 5;
OEMOHCTPUPYET 3anucb LIENU YpoKa, cnpalwmBaeT: «Kak Bbl AymaeTe AOCTUrHyTa nu uenb?». Ecnyu npobnema
He peLleHa U Lenb He OCTUrHyTa, npepnaraeT 06bscHeHVe, 1 NnpeanaraeT B AOMNOMHEHNE K AOMaLUHEMY
3a4aHuio NogymaTtb Haf NpUYnHaMm 3Toro.
A Tenepb gaBante nonpobyem chopMynmpoBaTb OCHOBHbIE BbIBOAbI MO JAHHOMY YPOKY.
Koxa — rnaBHbI opraH TepMoperynaumu.
B 3aBucuMOCTM OT xapakTepa peanusaLlumn TepMoperynaTopHbIX MeXaHN3MOB pasfninyatoT TENNOKPOBHbLIX 1
XONOAHOKPOBHbIX XUBOTHbIX.
Tepmoperynaums— 3To NpoLecc ypaBHOBELLNBaHUS Tennoobpa3oBaHusi U TENNOOTAauYM B COOTBETCTBUM C
YCNOBUSIMU BHELLHEW U BHYTPEHHEW cpeapl.
HapyLweHve npoueccos TepMoperynsaumMm MoxeT NPUBECTU K NeperpeBaHunto v nepeoxnaxneHuio
opraHuama. (cnang,)
YuebHas pesaTenbHoCTb 0byyatoLmxes:
3a[aloT YTOYHSALME BONPOCHI O BbINOSIHEHNW AOMALLHEro 3afaHuns; paccuntbiBatoT «MHAMBMAYyanbHbIN
WHAEKC KayecTBa ypokay;
onpeaensioT cTeneHb COOTBETCTBUA MOCTaBMEHHON LIenu 1 pe3ynbTaToB AeATEeNbHOCTU; CTeNEeHb CBOEro
NPOABUXEHUS K Lienu;

BbICKa3bIBalOT OLEHOYHbIE CYXAEHNS U COOTHOCAT pe3ynbTaTbl CBOEN AEATENbHOCTU C LEenbio ypoKa.

MaTepmanbl ONA NoAroToBKU K YPOKY

McTopua «3010Toro manb4mka»

Be3 manoro natb BeKOB Ha3apg, B nocnepgHue gHu 1496 r., B pOCKOLIHOM 3aMKe MWIIaHCKOro
repuora Mopo rotoBunucb K HOBOrogHemy npasgHuky. epuor cobupancs nokasaTb CBOMM FOCTAM
Takue Jy[ecHble NpeAcTaBneHnsl, Kakux ewwé He BuabiBan cBeT. Ewé 6bl! YcTponcTBOM npasgHuka
PYKOBOAW BEMWKUA XYOOXHWK U HUKEM He MNPEeB30NOEHHbIN MexaHuk JleoHappo ga BuHum. OH
3agymarn BOCCNaBWUTb 30510TOM BEK MUpa, KOTOPbIA HACTYNWi NOCAEe MHOIMX NeT Xene3Horo Beka
OMYCTOLUMTESNbHbIX BOVH.

Ins n3obpaxeHus XenesHoOro Beka Ky3Heubl nop HabnogeHnem JleoHapao oa BuHum cpenanu
OrpOMHY0 OUrypy Nexallero pbiuaps, 3aKoBaHHOrO B NaThl. A 30J10TOM BEK AOIXEH Obln n3obpaxaTb
ronbli Manb4uK, C HOT A0 rONoBbl MOKPbITLIN 30/10TON Kpackoi. 3To bbin cbiH 6eaHoro nekaps. OTel,
3a AeHbr NpefocTaBui ero Ans yBecesieHus repuora.

B pasrap npasgHu4HOro Becenbs B 3a BBE3NU NMOBEPXEHHOro pbilapd. M3 ero ypesa Bbllen «
30/10TON Marnb4ynK» C KpblIbAIMU 1 NTAaBPOBOM BETBLIO B pyKe. McnyraHHO OH CMOTPES Ha OKPYXatoLLKX,
nﬁgmsHocq 3ay4yeHHoe npuseTcTBue repuory. MNpa3gHuK He yaanochk OOBECTU O KO 0 0
BHe3anHo 3abonena XeHa repuora. Foctn pasbexanucb. Moracnu orHU. O ManbyMke, KOHEYHO,



oMM TOYKA I/POCTA

3abbinn. OH ocTancs oguH, B OFPOMHOM XONOAHOM MOMYTEMHOM 3ase. JIMwWb Ha crneaylowmn aeHb
JleoHapao aa BuHuM yBuaen ero B TEMHOM yrny. PebeHok apoxan u xanobHo nnakan. JleoHapgo
3aKyTan ero B nnail, OTHEC K cebe OAOMOW M Tpy OHA yXaxuBas 3a HUM, NbiTascb cnactu. Ho Ha
YeTBEPTbIN AeHb ManbuvMk ymep. [Npownun Beka. McTopua «30M0TOr0 Masnbyvka», CBA3aHHas C
MMEHEM BEJIMKOrO XyAOXHMKA, He Obina 3abbiTa. A npuunHa ero rmbenn Aonroe Bpemsa ocraBasnach

HEMOHATHOW W Bbi3blBana Pa3Hble TOJNTIKOBaAHUA.
LemoHc TPpaLOHHbIe OrlbITb/

«HapyweHne KpoBoo6paLLeHNUs IPU HaTTOXEHUN XIyTay
Llenb pabortei; NccnepoBaTb TEPMOPErYNATOPHYHO (YHKUMIO KPOBM W [OKa3aTb HeraTMBHOE
BMUSIHNE MEPETSXKU Ha TKaHW U opraHbl, MOCTPOUTbL rpaduK 3aBUCMMOCTM TEMMEPaTypbl KOXHbIX
MOKPOBOB OT NPOAOIIXUTENBHOCTM HANIOXEHUS NEPETAXKMU.

ObopynosaHmne n Marepnarssl;

1. TlopTaTuBHbIA KOMMbIOTEP

2. [JaTynk TemnepaTypbl

3. [poyHas (cypoBas) HUTb gnuHow okono 40—-60 cm.

lTogroroBka skcriepuMeHTa.

1. 3axBaTuTe gaTuuk ABYMS nanbLamu Tak, 4ToObl MPUMEPHO Ha ANUHE B 2 CM OH conpuKacarncs
C KOXeMN.

2. T[loacoepuHute gaTtumku K MNMK. BknounTe n 3anyctute nporpammy Releon Lite.

3. B nporpamme ycTaHOBMTE napameTpbl U3MEPEHUN, OTKPbIB OKHO HACTpoeK Mpu MOMOLLM
KHOMKN «HacTponka.

YacrtoTa: 10 3amepos/c. 3amepbl:5000.

lposeneHne skcrepumeHTa

1. TlpucTynaniTe K BbINOSIHEHMIO OMbITa, NOKA BaluW NasnbLibl CBOOOAHbI.

2. HauuHante peructpauunio AaHHbix. [na 3T1oro Haxmute KHonky «CTapT» Ha naHenu
nHctpymeHnToB MK, MNoka3saHusa gaTynkoB 6yayT oTobpaxaTbCst Ha aKpaHe B BuAe rpadmka.

3. 3anucbiBanTe aaHHble He meHee 30 c.

4. He npekpalas 3anucu AaHHblX, 6bICTPO U Tyro obmMoTalTe ABa nanbua (Kaxabi oTaenbHo!)
HUTKOMN.

5. Tpopgonxante 3anucb, OTMeYas BHELUHWE MPU3HaKM HapylleHus KpoeoobpalueHus (no-
KpacHeHUe, a 3aTeM U MOCUHEHNE NOKPOBOB, CHUXEHNE YYBCTBUTENLHOCTU), He 6onee 7—10 MUHYT.

6. He npekpalias 3anvcu AaHHbIX, ObICTPO CHUMUTE HUTKY.

7. [DoxpauTtecb cTrabunusaumu nokasaHuin gaTyvMka M OCTAHOBUTE PErncTpaumio, Haxas KHOMKY
«CTOn» Ha NaHenn MHCTPYMEHTOB.

8. CoxpaHuTte nonyyeHHble pe3ysbTaThl, HaxaB KHONKy «CoxpaHuTby

AHarnm3 pe3ysibTaTtoB SKCNepuMeHTa

1. Paccmotpute rpacdumk n cpaBHuTe TemnepaTypy B Hadane onbiTa C MUHUMAaNbHOW Temne-
paTypou, Nofly4YeHHON B X0Ae N3MEPEHUI, U C TEMNEPATYPOMN B KOHLE OMbITa.

2. OTMeTbTe Ha rpadmke MOMEHTbI HaNOXEHUSA U CHATUS NEPETAXKN

3. [Mouyemy noHuxaeTca TeMmnepaTypa U30MPOBaHHbIX MEPETAXKON NanbLueB?

4. TloyeMy nocrne BOCCTAHOBJIEHMS HOPMasnbHOrO KpPOBOCHAOXeHWs TemnepaTypa nanbLes
HECKONbKO BO3pacTaeT No CPaBHEHMIO C HaYanbHOW?

5. Koxa yenoBeka 06UNbHO cHabXxeHa KpoBeHOCHbIMK cocyaamn. MHorne kanunnapel obpasytoTt
neTnu u aHacTamMo3bl, MO3BOMAKLLME MEHHATb KOMMYECTBO KPOBU, MPOTEKAKLWME Yepe3 KOXHble
Kanumnspbl. [lpy cyxeHun STuUX COCyAOB YyMeHbluaeTcsa Ttennootpada. [lpy ux paclumpeHum
BblAeNneHne Tenna yesenuumBaeTcA. Kpome Toro kKpoBb B GOMbLIOM KOMMYECTBE MpOTEKaeT 4yepe3
noToBble Xene3bl. (Cnana )

«BblgenutesibHas 1 TEPMOPEryISTOPHAs YHKLNST KOXNY

L{enib pabotsi; iccnefoBaTb TEPMOPETYNSTOPHYIO W BblAeNUTENbHYI0 (YHKLMIO KOXW, BbISBUTb

3aBMCMMOCTb UHTEHCMBHOCTM NOTOOTAENEHUs1 OT TeMnepaTypbl OKpyXatoLen cpeapl.
B conepxanue 83

Obopy.aoBaHne u MaTrepnarsibi.
1. TK (nepcoHanbHbIM KOMMbLIOTEP)
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S 2. [OdaTtynk TemnepaTypbl , 4aT4YUK BNaXHOCTU
3. PesnHoBoe konbLo
4. [epMeTUNYHbIA NPO3payHbIN NIIaCTUKOBLINA NakeT
5. HacrosnbHas namna
lTogroToBka aKkcriepumeHTa
1. CobepuTe yCTaHOBKY OMbITa No NPMBEAEHHON CXEME.
2. [MopcoepguHute patumnkm K MK.
3. Bkntounte n 3anyctute nporpammy Ha K.
4. B nporpamme ycTaHOBUTE NapameTpbl USMEPEHUN.

llpoBeneHne skcriepumeHTa

1. HauvHante peructpaumio AaHHbIX. [Ons 3TO0ro Haxmute KHomky «CTtapT» Ha naHenu
WHCTPYMEeHTOB. [Noka3aHus faT4ymkoB byayT oTobpaxaTbCs Ha 3KpaHe B BuAe rpadmka.

2. HapeHbTe makeT C gaTyuMkamMu Ha KUCTb PYKWM U 3aKpenuTe ero B obracTtu 3ansicTbs C Mo-
MOLLLbIO PE3UHOBOIO KOMbLLA.

3. 3anucbiBaiTe AaHHble B Te4YeHne 5—6 MUHyT.

4. OcTaHoBWTE perucTpauuio, HaxaB KHOMKY «CTom» Ha MaHenu MHCTPYMEHTOB M COXpaHuTe
OaHHble onbiTa.

5. CHumMUTe nakeT C NagoHu, N3BNEKUTE OAATYUKN.

6. BosbmuTe gpyrov nakeT n cHoBa cobepute yCTaHOBKY.

7. BbINonHUTE HOBBIN OMBLIT (C TEMU Xe NapaMeTpamm).

8. HauuHante peructpauuo paHHbiX. [Ona 3TOro Haxmumte KHomky «CTtapT» Ha naHenu
WHCTPYMeHTOB. [Noka3aHusa faT4ymkoB 6yayT oTobpaxaTbCsi Ha 3KpaHe B BUAE rpadhmka.

9. HapeHbTe nakeT ¢ paTuMkamun Ha KUCTb PYKU M 3aKpenute ero B obnact 3ansacTbsi C Mo-
MOLLbIO PE3MHOBOrO KOMbLia UK WHypKa. Bknounte namny n noAaBuHbTe €€ K nakeTy. Begute 3anuch
OAHHbIX B TeYeHne 5—6 MUHYT.

10. OcTtaHoBUTE perncTpaumio, Haxas KHonkKy « CTon» Ha NaHenn MHCTPYMEHTOB.

11. CoxpaHuTe nony4eHHble pe3ysbTaTbl, HaxaB KHOMKY « COXpaHUTby.

AHarnm3 pe3ysibTaTtoB 3KCNepumMeHTa

1. Otkponte han nepBoro akcnepumeHta. CpaBHuTe TeMnepaTypy U BNaxXHOCTb B Havase 1 B
KOHLLe OMbITa.

2. OtkponTe chann BTOPOro akcnepumeHta. CpaBHMTE TeMnepaTypy M BaxHOCTb B Havane u B
KOHLe onbITa.

3. CpaBHuTE BNaXHOCTb B KOHLE NEPBOro U BTOPOro OMNbITOB

AHanmm3s pe3yibTaroB onbIiTa

1. PaccmoTtpute rpaduk n cpaBHUTE TemnepaTypy M BNaXHOCTb B Hayane u B KOHUE onbiTa.
3acrKcupynte BpEMEHHON NEpPMO, B XOAE KOTOPOro NPOmU30LLIN MaKCUMaribHbIE U3MEHEHUA.

Boripocei:

1. TMouyemy nosbiwaeTca TemnepaTypa B NakeTe B XOAE SKCrnepumeHTa?

2. Toyemy noBbIWAETCA BaXHOCTb B NakeTe?

3. TNoyemy BO BTOpOM OMbITE BRAXHOCTb yBenuuunacb 6bicTpee n gocturna 6onee BbICOKOrO
3HayeHus1, YeM B NEPBOM OMbITE?

4. Tlouyemy neTHAS ogexaa AenaeTcs U3 HaTypasbHbIX, @ HE CUHTETUYECKMX TKaHen?

MNOMOLLb YUYNTENHO

PelweHne 3anay

A 3HaeTe nu Bbl, CKONMbKO Tenna obpasyeTca B Tene yenoseka 3a oauH Yac? CTONbKo, 4To
XBaTUT, YTOBbI BCKUNATUTL 1 N neaaHon BoAbl. U ecnn 6bl TENo BMECTO KOXM 6bINI0 MOKPbITO
HenpoHuLaeMbIM Ans Tenna yTnapom, To yXe yepes yac TemnepaTtypa Tena nogHanack 6Obl
npumepHo Ha 1,5 rpagyca, a 4acos Yepes COpoK AocTurna bbl TOYKM KuneHns Boabl. Bo Bpems
TAXenon unandeckon paboTtsl 06pa3oBaHne Tenna yBenmunsaeTcs eLe B HECKOSbKO pas.

84/ BCE Xxe TemnepaTypa Tena He MeHseTcs. Koraa rosopaT o Temnepatype Terg YN aRve

BUAY TemnepaTtypy BHYTPeHHuUX obnacTeil Tena, T. e. TKaHeil, nexawumx rnyéxe 2,5 cm nog,
MOBEPXHOCTbIO KOXW. Y uJenoBeka Temnepatypa MOBEPXHOCTU KOXW HeoAMHaKoBa Ha
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pa3nuyHbIX yyacTkax. Camasi Hu3Kaa Temnepartypa Y Koxu kucten un cron (28,5°C), a camas
BbicOKasa B obnactn wen. BHyTpM nedveHun, raoe npoTekawT OKUCIUTENbHbIE MPOLIECCHI,
TemnepaTtypa gocturaet 39 °C.

Y 300poBOro YenoBeka oHa 06bIYHO paBHa 36,5—37°C. Eé nosblweHue Bbiwe 43° C n nageHne
Huxe 25 °C cmepTenbHbl. Takoe MOCTOSHCTBO TemnepaTypbl Tena nogaepXuBaerca nouvtu
UCKIMIYUTENBHO MYTEM PErynauuMn otaayn Tenna yepe3 Koxy. Begb oHa HenocpeacTBEHHO
KOHTaKTUpyeT C BHELHen Ccpeaouw, crnefoBaTefibHO, perucTpupyer Ha BCe W3MEHeHWs
TemnepaTypbl.

COBOKYMHOCTb  (PM3MOSIOTMYECKMX Ppeakuuin opraHuama, obecrneumBalowmx MNOCTOSHCTBO
TemnepaTypbl Tena Ha3blBaeTca TepMoperynsaumen.

B kakom cniyyae B opraHuame BblpabaTtbiBaeTcs TENN0? (MpUEM NMULLY, MbllleyHasn paboTa)
Kakne UCTOYHUKM Tenna MMenTcsa B opraHname Yenoseka? (MuTtatenbHble BelecTBa (6enku,
XUpbl, YrneeoAbl), KOTOpble Npwu pacwenneHnn (rmgponmse C yyactmem (pepmMeHToB —
6MONOrMYeCcKNX KaTanmsaTtopoB) BbIAENAT TEMNNO (NPOTEKAKT 3K30TEPMUYECKUE peaKkumm),
KpOMe TOro, €CTb aKTUBHbIE TKaHWN — NeYeHb, MbILLLbI.)

TeopeTtuyeckoe nocHeHne

UTtobbl TENo OoThano Tenno OKpyXalowen cpene, obpasyemoe UM TEMMO AOMXKHO «UMETb
OOCTYM» K BHEWHew cpepe. Tenno u3 rnybuHbl Tena (s4pa) NnepemeLLaeTcs KPoBbl K KOXE,
OTKyoa MOXET nepenTu B OKpyXawllyl cpegy Onarogaps OAHOMY W3 Criefylowmx
MeXaHW3MOB:

MoTepsa Tenna 4Yepes KOXy NyTeM pacCenmBaHus;

lMyTem KoHBEKLMH;

lMyTem TennonpoBOgHOCTH.

Bce oHU 3aBUCAT OT KONMYECTBa NpoTeKaloLen Yepes KOXy KpoBW.

lMoyemy noHmxaeTcsa TemnepaTypa M30NMPOBaHHbIX NEPETSAXKON nanbLeB?

MoyeMy nocrne BOCCTAHOBIIEHUS HOPMASIbHOrO KPOBOCHAGXeHMs TemnepaTtypa nanbLes
HECKONbKO BO3pacTaeT No CPaBHEHMIO C HaYanbHOW?

Koxa yenoBeka 06ubHO cHabxXxeHa KpoBEHOCHLIMU cocypamu. MHorve kanunnsipbl o6pasytoT
neTnM u aHacTamo3bl, MO3BOMAOLLME MEHATb KOMMYECTBO KpOBW, nNpoTekawwme 4epes
KOXHble Kanunnsapbl. [1pn cyXeHunm 3TUX COCYAOB YMeHbLuaeTcs Ttennootaaya. [pu ux
paclwmnpeHnn BblAeneHve Tenna ysenuumeaeTcd. Kpome Toro KpoBb B 60MbLLIOM KONMYecTBe
NpoTeKaeT Yepes NoToBble Xenesbl.

3ananna:

1. A Tenepb nonpobyite 06bACHUTL ONbIT AoKTOopa Y. BnaraeHa, npoBeaeHHbI B AHINK 6onee
200 neT Hazag. BmecTe ¢ HecKonbKnMK Apy3bsaMu 1 cobakon nposen 45 MUHYT B Cyxon Kamepe npu
TeMmnepaType +126° C 6e3 nocneacTBuin Ansi 30opoBbsi. B TO Xe Bpemsa KycoK Msca, B3ATbi B
Kamepy, okasasncsa CcBapeHHbIM, a XoflogHasa BoAa, MCMapeHnio KOTOpor NPensaTCcTBOBaN Cfo Macna,
Harpenacb A0 KMNEeHUs.

[Mpu ncnapeHnn Tenno TepseTca ¢ NOBEPXHOCTM Tena B npoLuecce npespalleHnsa BoAbl B BOOAHON
nap. Ha ncnapenue 1r Boabl 3aTpaunBaetca 2, 45k0x Tenna. Tennootgada nyTemMm mcrnapeHus nota
NPOUCXOAUT HENPEPBLIBHO B BUAE HE3aMETHON A1 HAaC UCNapUHbI.

Mot — BoAsiHMCTaA XmpakocTb, cogepxawan 0,1-0,4% xnopucTtoro HaTpus, nakrata HaTpusa u
MouyeBMHbI. OH 06pa3yeTcs U3 TKaHeBOW XUAKOCTH.

Y 4yenoseka NOTOOTAENEHME HAYMHAETCA TOraa, korga Temnepatypa nogHMMaeTCs Bbille 36,7°C.
Mpyn HopmanbHbIX ycrnoBuax B cyTku Bbigendetrca 900 mn, HO MNpM OYEHb CUNBHOW Xape W
JOCTaToO4YHOM CHabXeHun Bogon 1 conamMmmn 3Ta BennvmnHa MoXeT gocturaTtb 12n.

2. Touyemy Ha 6onbHOE MECTO UNM paHy Mbl HaKnagblBaeM XJIOMKOBbIA OUHT unu BaTy, HO He
NoBA3KY U3 CUHTETUKKN? [louemMy nNpu BbICOKOW TemnepaType B HaTypasibHOW oaexae nerye AblwaTtb?
MoyeMy B MOPO3HY MOrogy Mbl BbIXOAMM Ha YrvLy B LUEPCTAHOM CBUTEPE U HaTypanbHOW LWybe un
BaneHkax?

3akperiieHne n3y4eHHoOro Marepuara.
B copepaiinesanay: 85

1. OewncTtBme ankorons Ha opraHvW3M BbI3bIBAET pacluMpeHne cocynoB. Kakon 4yenoBek Tpe3Bbii
UNU NbsAHBIA, OblICTpee 3aMEpP3HET Ha Mopo3e?
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SZ. Horn B TecHon obyBM 3MMOI 3aMep3atoT, a JIETOM CUIbHO HarpeBatoTca. O6bsicHUTE no-
yemy?
3. TMouyemy BpegHO Tyro 3aTArnBaTbCs PEMHEM U HOCUTb TECHYIO 00YBb?
4. Yenosek B yMEPEHHOM KnMmaTe HOCUT OAeXAy COOTBeTCTBEHHO noroge. OgHako XuTtenu
CpepHelt A3um B caMylo XapKylo norogy XOAAaT B TemsbiX BaTHbIX xanatax. [lante obbAacHeHune
3TOMY ABJIEHMUIO.

3apaHus B popmate MA, BINP

1. YcTaHoBUTE COOTBETCTBME MeXAY MPU3HAKOM M CIIOEM KOXWU, O KOTOPOro
OH XapaKTepeH. [1n 3Toro K Kaxzomy 3J5IeMeHTY NepBoro cronbua noabdepute No3uuuio U3
BTOpOro ctonbua. Bnuwurte B Tabnuuy umndpbl BbIGpaHHbIX OTBETOB.

BNOIOIrmA

MPN3HAK CINOn KOXN
A) pacnonoxeHbl peLenTopbl 1)anugepmuc
B) pacnonoxeHbl canbHblE U NOTOBbIE Xene3bl 2) pepma

B) npu ynbTpadunonetoBom obsy4eHnm B KneTkax
CUHTE3UpyeTCcsl MeNaHuH

") KNEeTKn NOCTOSHHO CyLMBAOTCA U OBHOBNATCA

,U,) cnom NPOHNU3aH MHOIo4YNCNeHHbIMN KPOBEHOCHbLIMU
n J'II/IMCbaTVNeCKVIMVI

cocygamm

OtBeT:2,2,1,1. 2.

2. Kakyto hyHKLMIO BbIMOSHAET NMUIMEHT MeNaHWH, 06pas3yoLwmiics B KoXe YenoBeka?
1) yKpennsaeT KNeTku KOXu

2) 3awmuiaet opraHnM3m oT yrbTpacrMoneToBOro N3nyyeHus

3) cnocobcTBYET COXpaHEHMIO TEMMA OPraHN3MoM

4) CcnyxuT pe3epBHbIM NUTATENbHLIM BELLECTBOM AN KIIETOK KOXMU

OrtBeT: 2.

86 B conepxanune



X
1) FIIRQ’IHMBB;BQCTA BNONOrnA

2) npupaét NpoYHOCTb KOXe
3) Bblgenser not

4) BOCMPVHUMAET BHELUHWE pa3apaxuTeni

OTBerT: 1.

Na6opaTopHble pabotbl PU3NONOTNA PACTEHN

JlaboparopHas pabora Ne 1.

«3aBUCUMOCTb TPaHCUPaLIMN 1 TeMNIEPAaTypbl

OT ri/ioLanu rMoBEPXHOCTU JINCTHEBY

TeopeTunyeckasa 4actb

YcriapeHmne Bogbl pacTeHnem NpeacTaBnaeT cobon @uauyeckui ripouecc, Tak Kak npu 3ToM B
MEXKNeTOYHMKax NMCTbEB BOAA MepexoanT B napoobpa3Hoe COCTosiHWe, M 3aTeM 0Opa30BaBLUMIACA
nap yepes yctbuua anddyHanpyeT B okpyxatLlee npoctpaHcTBo. OfHAKoO ncnapeHve BoAbl — 3TO U
CNOXHbIN  U3NosIorm4eckuyi  rpoLecc, TMNOCKOSIbKYy OH CBA3aH C  aHAaTOMUYECKUMU U
m3mnonornyeckumMmn  OCOGEHHOCTAMW  pacTeHM, NO3TOMYy B  OTiMuMe OT  (U3UYECKOro,
hu3mnonornyecknin NPoLLeCC NcnapeHnsa pactTeHnem BOAbl 1 Ha3BaH TpaHCNMpPaLMs Y PaCTEHUN .

Y pacTeHuit TpaHcnMpaumsa 3aBUCKUT:

*  OT KOMMYEeCcTBa U pa3mMepoB NPOBOAALLMX COCYOOB;

e  OT Nnowaam NMCTOBOW NNACTUHKW;

e  OT YuUCna yCTbuL;

*  OT TOMNLUMHBI KYTUKYIbI;

e OT COCTOSIHWSA KOMMOUA0B MNpOTONasmel;

*  OT KOHLEHTpauun KIeTo4YHOro COKa U Apyrux NpuyvH.

Bopa nepeaBsuraetca Beepx no ctebrio, Tak kak B pe3ynbraTe TpaHCNMpauun B KneTkax NMCTbeB
BO3HUKaET cocyLlasn cuna, kotopas nepefaércs OT HUX A0 KOPHEBBIX BOJIOCKOB KOPHS, MOMMOLLAoLLmUX
BOAY M3 NoYBbl. ECnn nomecTuTb cpe3aHHyl BETKYy unm Kakoe-nubo pacTeHue B COCy[ C BOAOM, B
TeYeHne [AOMroro BPEMEHW pacTEHME He COXHeT, YTO YKas3blBaeT Ha npucacbiBalollee OevCTBUe
TpaHCcnupaumm.

3HayeHune TpaHcnupaumm:

e BMECTe C BOLOW MO pacTEHUIO NepeaBMraloTCa NOCTyNaLLmMe B HEr0 MUHEpParnbHbIE 3N1IEMEHTHI;

e TpaHcCnMpauusa NoHWXaeT TeMmnepaTypy NncTa 1 3awmiLaeT ero ot neperpesa.

BnusHne hakTopoB BHELIHEN Cpebl Ha NPOLIECC TpaHCnMpauun n eé CyToYHbIN X0, BbipaxaeTcs
aencreuem cnepytowmx pakTopos:

. BNIUAHME CBeTa
. TemnepaTypbl BO34yxa
. cuna BeTpa
. CTeneHb HacblLEeHUs BO3ayxa NapamMu Bofpl.
87 B copgepxaHue
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*  Harnpouecc TpaHcrupaLmm y pacteHmi

CBer cnocobcTByeT OTKPbITUIO YCTbUYHbBIX Liefied U NoBbiaeT NPOHUMLAEMOCTb MpOTOMna3mbl
ncnapsoLWwmMx KNeTok Ans BoAbl. Xnopodunn 3HEPrMyHO NornoLwaeT CoNHEYHbIe y4m, YTO NoBbIWaeT
TemMnepaTypy nuMcTa M ycunvMBaeT McnapeHue. YBennyeHuwe TpaHCnupauum cHuxaeT TemnepaTtypy
nucTa, B pe3ynbTaTte 4yero wucnapsowme nucTbA: He neperpesBatoTcd. [Jaxe pacCesHHbli cBeT
nosblwaeT TpaHcnupauuio Ha 30—40% no cpaBHeHUIO C TpaHcnupauuen, noywen B TemHote. ([lo
AaHHbiM 100 KB. CM nMcTa KyKypy3bl MCNapsaT B TeMHoTe 97 Mr BoAbl, Ha paccesHHOM — 114 wr, Ha
NPSIMOM COSTHEYHOM cBeTy —785 Mr.)

Temniepatypa BoO34yxa, OKpyXalollero pacteHve, Takxe, BNUSeT Ha TpaHcnupauuo. C no-
BbllLIEHMEM TemnepaTypbl TPaHCNNpaLmMa yBENMYMBAETCH, Tak Kak Npu 3TOM YCUNMBalOTCA ABUXEHUE
MOMEKy/l BOAbl U CKOpPOCTb Anddy3um BOASHOMO napa C MNOBEPXHOCTU KOSOUAOB KMETOYHbIX
obonoyex.

Curia BeTpa MOXeT urpatb ABOSIKYIO pofib B Mpouecce TpaHcnvpauuu. Ponb BeTpa cBoguTcs K
3aMeHe BNaxHbIX CMOeB BO3Ayxa Haf NUCTbAMWU PacTEHUA CyXMMu, T. €. BETep BIMAET TONbKO na
BTOpyl0 ha3y TpaHCnvpauuMum — BbIXOA Napa U3 MeXKNeTOYHWKOB nucTa. CunbHbIl BeTep Tpennet
NNCTbS,, YTO BbI3bIBAET 3aMblKaHMe YCTbUYHBIX Lened U TemM CHWXaeT TpaHcnupauuw. Ha
TpaHCMMpaumMio oka3biBaeT O0MNbLIOE BNUSHUE U CTEMNEHb HAChILLEHUS BO34yXa rnapamu Bogsl. Yem
6osblUe CyxOCTb BO34yXa, TEM MHTEHCUMBHEE UAET NPOLLECC TPAHCNUpaLmmn, 1 HaobopoT.

TpaHcrimpaymns — BaXHbIN MoKasaTernb XWU3HeOeATeNbHOCTU pacTeHuns. Yem Gonblie nnowagb
NOBEPXHOCTU NUCTLEB, TEM BonbLUe TpaHcnupauus.

[MpakTuyeckas Yactb

Llesis pabotsl: BbISBATL 3aBUCUMOCTb TPaAHCIMpaUMM U TEMMepaTypbl OT niowaan NoBEPXHOCTM
ININCTBEB.

Obopynosarme.

KomnbioTep ¢ nporpaMmmMHbIM obecnevyeHnem

[aTtumkn Temnepatypbl U BNaXHOCTK

KomHaTHOe pacTeHne: MOHCTepa Unu nenaproHums

YcraHoBKa rapameTpoB U3MEPEHNI.

* yacToTa — Kaxayto CeKyHay

B conepxanue 88
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* 3amepbl — 1200

o grurenbHocTb —20 muHyT lNopsaok

MPOBELEHNS IKCIIEPUMEHTA.

1. TloarotoButb KOMMbIOTEP (NMNAHLLET) ANA NPOBEAEHMSA OMbiTa.

2. TlomecTuTb ABa NUCTa pacTeHus B LIeNnodaHoBbIA NaKeT, ONyCTUTb B HEro AaTyuMku, 4ToObI
OHM He Kacanncb CTEHOK NakeTa U NNCTbEB pacTeHus. 3aBA3aTb NakeT 6e4eBKON.

3. TlpoBecTun namepeHnsa BNaxHOCTU 1 Temnepatypbl B TedeHne 10—15 MuHyT.

4. BblHYyTb aT4YMKN M OCTaBUTb HA HEKOTOPOE BPEMS B KOMHATHbIX YCIOBUSAX.

5. TlomecTuTb YeTblpe nUCTa pacTeHus B LeNNodaHoBbLIN NakeT, ONyCTUTb B HEro AaTyukw,
4YTOObI OHM HE Kacanucb CTEHOK NakeTa U JINCTbEB pacTeHus. 3aBA3aTb NakeT 6e4eBKON.

6. [lpoBecTn uamepeHns BRaxHoCcTn n TemnepaTypbl B TedeHne 10—15 MuHyT.

7. PezynbTatbl U3MepeHuin 3anuwnte B Tabnuuy: «3aBUCUMOCTb TPpaHCnpauum 1 TeMnepaTypbl
OT NAoLWwaaun NOBEPXHOCTU NIUCTLEBY.

BbiBos:

TpaHcnvpauus nponopuMoHanbHa nnowagn MOBEPXHOCTM NUCTbeB. Yem 6Gonblue nnowagb
NOBEPXHOCTU NIUCTLEB, TEM OOJbLUE TpaHCNUpaUus. VIameHeHust TeMmnepaTypbl He Habnoganock. OHa
N3MeHsAnacb B Npefenax norpeLHocTy.

CdopmynupyinTe BbiBOAbI MO BONpOCaM.

UTo Takoe TpaHcnmpauma?

Kakoe 3HaueHne nMeeT TpaHcnupaumsa s XU3HN pacteHns?

Kak 3aBMUCUT BNaxHOCTb BO3/yXa B NakeTe OT Nnowaan NoBepXHOCTU NUCTLEB?
JlaboparopHas pabora Ne 2.

«/I3MepeHne BrIaxXHOCTU U TEMIIEPATYPbI B PA3HbLIX 30HAX KI1ACCay

TeopeTtuyeckas Yactb

MuKpoknumaTnyeckne ycroBus cumTaloTca 6naronpuaTHbIMU Af1s YernoBeka npu OTHOCUMTENbHOM
BnaxHoctn Bo3pyxa 30—70 %. PactutenbHocTb, obnagas 6onblIOM MCnapsowen CnocoOHOCTLIO,
OKa3blBaeT 3aMeTHOEe BIMSIHME Ha BNAXHOCTb M TemnepaTypy BO3Ayxa, Bbi3blBas MOJIOXUTENbHbIE
TENNooLLyLLleHNs 4enoBeka. [1oBbIleHNnEe OTHOCUTENbHOW BMAXHOCTM BO3Ayxa MOYTM Bcerga (3a
UCKMKYEHNEM [HEN C O4YeHb BbLICOKMMU TemnepaTtypamu) BOCMPUHUMAETCA 4YesloBEKOM Kak
HEKOTOPOE CHUXEHWEe TeMnepaTtypbl. Tak, MOBbILEHME BRaxXHOCTM Ha 15 % kak Obl MoHWXaeT
TemnepaTypy Bo3ayxa Ha 3,5 °C.

MoBbIWEHHAsA BNAXHOCTb BO34yXa BHYTPU 3ENEHbIX HAacaXAEHWW MO CPaBHEHMIO C OTKPbITbIMU
TEPPUTOPUAMU OTNIMYAETCH PAaBHOMEPHOCTbIO, HE MMEET pe3kux konebaHuii, Y4To BbI3BAHO TEM, 4TO
ncnapsitollasi NOBEPXHOCTb 3eJlIeHbIX HacaXxAeHUn (aepeBbeB, KyCTapHMKOB, Tpas) B 20 pa3 n 6onee
MpeBbIlIAeT 3aHATYI0 STUMU pacTeHUsIMKU Nnowafb. 3erneHble HacaxneHusa Kak Obl perynupytot
BMaXHOCTb: B NepMop, CyxOCTU pacTeHUs YCUMMBAIOT MCMapeHue, Npyu BbICOKON BIIAXHOCTU BOASHbIE
napbl KOHOEHCUPYIOTCS Ha NMUCTbAX — 6onee NPoXnagHbIX MOBEPXHOCTSIX.

CnepmyeT OTMETUTb, YTO OTHOCUTESNbHAas BMAXHOCTb B rOPOAE, KakK MpaBuilo, HUXe, Yem B
€CTECTBEHHbIX MPUPOAHbIX YCMOBUSAX, YTO ABNAETCA CNeACTBUEM paavKarbHbIX U3MEHEHU CBOWCTB
NOACTMNAtoLWEN NMOBEPXHOCTU (KPbILLM, MOCTOBbLIE CMOCOBCTBYIOT OLICTPOMY yAaneHuo C TEPPUTOPUM
ropoga ocagkos).

Mpuembl pa3MeLLeHUs 3eMEHbIX HACaXAEHUN U UX COYETaHUsI C OTKPbLITbIMM MPOCTpPaHCTBaMu B
3HaYUTENBbHOW CTENEHN ONPEAENSAIOT OTHOCUTENBHYIO BNAXHOCTb BO3ayxa. Haunyywme pesynbtathl B
co3faHnM KOMGOpPTHOW OBCTAHOBKM [OCTUralTCA MpU 4YepefoBaHUMU [OEpeEBLEB U KyCTaApHUKOB,
pacrnonaraemMbiXx KOMMaKTHbIMW MaccuBamu, C NOMsHaMK, UMELLUMK NAOTHLIA TPaBAHON NOKpoB. B
5TOM Cryyae CyLecTBYOLWUIA nepenaj paanauuoHHbIX TeMnepaTyp MeXAy OTKPbITbIMU y4YacTKamu u
3aTeHeHHbIMU TeppuTtopuamn gocturaet 30 °C, a BnaxHocTb 20 %, 4To cnocobCTBYET NepeMELLIEHUNIO
BO34yXa.

* BnaxHocTb BO3yxa OKONo pacteHnst 6onbLue, YeM BOANM OT HEro, Tak Kak pacTeHUst ucnapsoT

gg Boay. MoaTomy BnaxHOCTb BO3AyXa B JIeCcy BCErAa BhILLE, YEM B rOpoae.

*  TemnepaTypa OKOMO pacTeHUst HUXE, YEM BAAMNM OT Hero.

B dwuamonornyeckom npouecce WCNapeHusa BOAbl pacTeHMEM, MOMYYMBLUEM Ha3BaHWE
«TpaHcnMpaumsay, y4acTBYHOT NMCTbA UK XBOS. B X Koxuue MMeloTcs cBoeobpasHble LeneBuaHble

B conepxanue
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ofepcTus — yCTbuLa, CMOCOGHbIE OTKPLIBATLCS U 3aKPbIBaTbCA U TEM CaMbIM perynMpoBaTh NoTepto
Boabl. Korga TpaHcnvpaumsa OOCTUraeT BenUYMHbI, NPEBbIWAWeENn NOCTynneHne BOAbl U3 MOYBHI,
HacTynaeT yBagaHve. [nutenbHas HexBaTka BoAbl MPUBOAUT K rmbenu pacteHuin. OTO NpouCXoauT
n3-3a TOro, YTO pacTeHMs He MOryT Hafosro 3aKkpbiTb YCTbULA, TaK Kak 4Yepe3 HuX nocrtynaet
YyIMEeKUCrnbIA ra3, a ero OTCYTCTBME MPMBOAWT K YIrMEepoAHOMY rOnofdaHuio, YTO CKa3blBaeTcA Ha
nNUTaHWM pacteHns, POTOCMHTESE.

B xapkoe BpeMsi OHS NMUCTbS MOTYT BbIrNAAETh NMOHUKLLIMMW, @ Ha YTPO OHW BHOBb YMNpyrve u
cBeXue BCrneacteue AerWCTBUA OCMOTUYECKOro AaBneHus, unu Typropa. OHEM, Korga Xxumuyeckue
npouecchbl B pacTeHMM NpoTekaloT Hanbonee akTUBHO, 3TO AaBfIEHUE MOCTEMNEHHO CHUXaeTcs, a 3a
HOYb, NO Mepe TOro Kak KOpHeBas CUCTEMa MOMOMHAEeT 3anacbl BOAbl, OHO MNOBbIWAETcA. Typrop
3aBUCUT OT MOrofdHbIX ycrnoBui. B npoxnagHble u nacMypHble AHM OH BOOOLLlEe He najaeT U Bce
yCTbMLA JINCTLEB OCTATCA OTKPbITHIMMU.

[epeBo BcacbiBaeT BOAY U3 MOYBbI F[POMAfHON KOPHEBOW CUCTEMOM U NMpexae BCero mMonogbiMu
KOPHEBLIMWU OKOHYaHWSIMW U MHOFOYMCIIEHHBIMU KOPHEBbIMU BOJlOCKamu. Y A6noHu 2—3 net yxe
nmeetca 45 Tbic. KopHen. C Npnxo4oM XONOAOB pacTEHMA COKpaLLaloT BcacbiBaHUE BOAbI N3 NOYBhLI, a
NUCTbsi MpOAOMXalT ee WcnapeHue, 4YTO NPMBOAUT K HECOOTBETCTBUIO MEXAY KOMMYeCTBOM
nony4yaemon u pacxogyemon Bogbl. [lepeBbs U KyCTapHuMKM M30aBMSOTCA OT OCHOBHbIX OpraHoB
ncnapeHus Braru — oHu cbpacbiBaloT NMCTBY. MccneaoBaHmsa Noka3sbiBakoT, YTO BCacblBaHNE AEPEBOM
BOAbl BO MHOIMOM 3aBUCUT OT coOepXaHusa B nouse kucnopopga. [pu ynnoTHEHUM MnoYBbl PE3KO
COKpalLaeTcs MpPUTOK BOAbl, U OHA YXe He MOCTynaeT B Haubonee oTAANEHHbIE UM BbICOKME TOYKM
pacTeHus — AepeBbs HAYMHAIOT KCYXOBEPLLUMHUTBY.

CKkopocTb nepeaBuxeHusa BOAbl B AepeBe 3aBUCUMT OT NPOBOAUMOCTU APEBECUHbI U MOLLHOCTU
ABuratenen BOAHOro Toka: Tak, B OAHOM M3 OMbITOB, NOCTaBMNEHHbIX B [NoamockoBbe, y 5—10-neTHux
OepeBbeB (B 3aBMCMMOCTM OT MOFOAHbIX YCMOBMIW) OHa cocTaBnana gna gybéa 60—400 cm/y, gna
Tononsa 20—400, 6epészbl 80—240, enun 5-50 cm/u.

Cwvna, oBrxyLiasa Bogy BBEpPX MO CTBOMY JIMCTBEHHOMO AepeBa, AOMXHa ObiTb He MeHee 4 aTM. Ha
kaxable 10 m BbicoTbl Nogbema. KopHeBoe gaBneHue cnocobHoO NogHMMaTth BOAy Mo CTBONY AepeBa
Ha BbicoTy 4-5 m. C pacnyckaHveM nMUCTbEB OCHOBHbIM [BUraternem, NogHMMaloWvMm BOAy MO
cocyAaM [epeBbeB, CTaHOBUTCS COCyllas Cuna KpOHbl, BO3HMKAaWLWAa 3a cyeT noTepu BoOApl
UCTbaMM (M XBOEW) B NpoLiecce TpaHCcnupauuu.

OpavH rekTap HacaxaeHun B TeYeHne BereTaLmMoHHOro cesoHa ucnapsaet go 3000 T Bnaru, 3a aT10T
xe nepuop, 1 M? rasoHa ucnapsiet 500-700 n Boabl. ExenHeBHO B3pocnas nuna ucnapsieT 0,2 T
Bnaru, xopowo pa3sutbii 6yk — go 0,6 T Bnarn, a 1 ra ctonetHux gyéos — okosno 26 T. ExerogHo
3enéHble HacaxpaeHua ucnapsT 20-30 % aTMocepHbIX OCaAKOB, BbiNABLUMX HA 3aHATYHO UMK
Tepputopuio. CpaBHMBasA BNUAHWE PaCTEHUN U BOAbl HA NOBbILEHWE BNAXHOCTU BO3AyXa, MOXHO C
YBEPEHHOCTbID CKa3aTb, YTO 1 ra MOMHOLUEHHbIX pacTeHuin 3HaunTenbHo nydwe (nouytn B 10 pa3s)
yBNaXHsIET, OCBEXaeT BO34yX MO CPABHEHMIO C BOAOEMOM TaKOM Xe MIoLaap.

B 3aBucMmocTM OT pa3mMepoB M CTPYKTYpbl MacCMBOB 3€MeHbiX HacaXxAeHUn BnusHUE pac-
TUTENbHOCTU Ha BNaXHOCTb BO3JyXa pacnpoCTpaHseTCcs Ha NpuneratwLwmne NHCONMpPYEMbIE OTKPbITbIe
NPOCTPaHCTBa U NPoOSABNASETCA Ha pacctoaHun, B 15—20 pa3 npeBbillaloleM BbICOTY pPacTEHWMN.
MpoBeaeHHbIEe MCCrenoBaHNWA MO3BONAT cOenaTb BbIBOA, YTO Ha Tepputopun, OTCTOALWLEW OT
3eneHoro maccusa Ha 500 M, M3-3a BNUSAHUA pacTeHWA OTHOCUTENbHAs BNAXHOCTb MOXET npwu
onpefeneHHbIX ycrnoBusix nosbiwatbea Ha 30 %. BnaxHOCTb BO3AyXa yBENUUYMBAKOT [AXE HELLMPOKUE
10-mMeTpoBble MONOCHI APEBECHO-KYCTAPHMKOBOW pPacTUTENIbHOCTU, KOTOpble Ha pacctosHun 500 m
NOAHMMAIOT BNAXHOCTb Ha 5— 8 % No cpaBHEHMIO C OTKPLITON MIoWwanbsHo.

Ecnu npvHATE OTHOCUTENBLHYIO BaxHOCTb Ha ynuue Ao 100 %, To cpean 03eneHeHHOW 3aCTPONKM
oHa cocTtaBuT 116 %, a B KpynHOM napke MoxeT goxoanTb o 200 % n 6onee.

Wcnapsasa Bnary, NMOBEpPXHOCTb JIMCTbEB M KYCTApHMKOB HarpeBaeTcd. M3BecTHo, 4Tto ans uc-
napeHus 1 n Boabl TpebyeTtcs oo 600 kkan Tenna. HecnoxHbIvi pacyeT noka3biBaeT, 4To 1 ra gy6oson
powy norrowaetr B cytkn 15 600 kkan. MMeHHO 3TOT npouecc crnocobCTByeT MNOHUXEHUIO
TemnepaTypbl B HUXHUX CNOSIX KPOHbI M Npu3eMHOM crioe Ha 3—5 °C (N0 cpaBHEHUIO C TeMnepaTypon
oKpyXxatoLlero Bosayxa). B npuseMHoM cnoe nnoTHbIX 3eNE€HbIX HacaxaeHun oTMevaeTca Hanbonee
Blj§OKasi OTHOCUTESbHASA BIAXHOCTb BO3AyXa. B conepxanue

OTHocHTEeNbHan cpegHEMecsiHHas BMaXHOCTb BO3Ayxa Cpean 3eneHbiX HacaxAeHWi napka Bbille
Ha 4-9 %, B ckBepe — Ha 3—5 % MO CpPaBHEHUIO C TEPPUTOPUAMMU MHOrO3TAXHOM 3aCTpomnku. [Jaxe



BNOSOMUS :I'O‘-IKA I POCTA

HebonblMe y4yaCcTKM BHYTPU-KBapTanbHOMW 3eMeHUn 3aMeTHO CMOoCOOCTBYHT  MOBbILEHUIO
OTHOCMUTENbHON BNaXHOCTW BO3AyXa.

YMeno npuvmMmeHsas BrarontobuBble pacTeHWs M UCMONb3ys WX KavecTBa, Ha TeppuTopuu C Mo-
BbILLIEHHOW OTHOCUTENBHOW BNAaXHOCTbIO (Bbile 70 %) nocnegHo 3Ha4YnTENbHO MOXHO CHU3UTD.

[MpakTuyeckas Yactb

Lesnb paborei: Onpepenutb U CpaBHUTbL BNAXHOCTb M TemnepaTypy BO3[yxa B Knacce U OKOMo
pacTeHus.
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ObopyRoBaHNE: K omnbioTep ¢ NPOrpaMMHBIM 0BeCrieeHem:;
[OaTunkn TemnepaTypsi;
[JaTumkn BNaxHOCTU.

YcraHoBKa rapameTpoB U3MEPEHNI.
YyacToTa 3aMepoB — Kaxayt MUHYTY;
KonuyecTtBo 3amepos — 900.
3amepbl TeMnepaTypbl U BaXHOCTM NPOM3BOAUTL HE MeHee 15 MUHYT.

/70,0}7/70/( TIPOBELCHUA IKCTIeprMeHTa.

1.
2.

3.
4.

11,

MoaroToBuTb NabopaTopHoe o6opyaoBaHWE AN NPOBEAEHUS OnbiTa.

BNOIOIrmA

Ha 4 nucta pacteHus cnatudunniom (Unu apyrue pacteHusi) ogeTb LennodaHoBow naker,
NOMecTUTb TyAa AaT4YMKU TeMnepaTypbl U BNAaXHOCTH, YTOObI OHM HE Kacanucb CTEHKM MakeTa.
HauaTb permcrtpaumio AaHHbIX TeMnepaTypbl B KIAcCe U OKOJI0 pacTeHusi B TedeHne 15 MUHyT.
CneauTtb 3a U3BMEHEHWEM TEMMEPATYpbl Ha SKpaHe.
[aHHble 3amMepoB 3aHecTV B Tabnuuy.
CoxpaHuTb faHHbIe onbITa.

HauaTb perncrpaumio AaHHbIX BIaXHOCTY BO3JyXa B KNacce U 0KOJO pacTeHNs B TeyeHne 16

CneguTb 3a MU3MEHeHVeM BNaxHOCTW BO34yXa Ha KpaHe.
CoxpaHuUTb 1 N3y4nTb rpacuKu.

10. [JaHHble 3aMepoB 3aHeCTu B Tabnuuy.
CoxpaHuTb AaHHble OnbITa.
Ob6paboTka mn aHam3 pesyibTaros:
CpaBHuTENbBHOE UCCNefoBaHWe TeMnepaTypbl M BNaXHOCTV BO34yXa B Kracce U OKOMO pacTeHus.

TemnepaTtypa u BNaxHocTb Bo3gyxa (okono 15 yac . )
Bpewms (c)
TemnepaTtypaB [Temnepatypa  okorno| BnaxHocTb Bo3ayxa B [BnaxHocTb BO3AOyXa
knacce (°C) pacteHus (°C) knacce (%) okono pacteHus (%)
0
300
600
900
92 B cogepxanue
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S

BbiBOAbI:

1. Cdopmynupyinte BbIBOObI MO BONPOCAM.

2. TlouyeMy OKOJo pacTeHust BNaxHocTb bonblie, Yem B Krnacce? Kakoe 3To MeeT 3HayeHne?

3. Tlouemy B knacce TeMnepaTtypa Bo3[yxa MoBbILLAETCS, @ OKOJO pacTeHUSA NoHMXaeTcA?
Kakyto posnb urpatoT 3enéHble HacaxAeHns B ropoge?

TemnepaTypa B Knacce Bbille, YeM OKoso pacteHusa. Co BpeMeHeM TemMnepaTypa B Knacce

yBENNYMBAETCSA, @ OKOJO PacTEHUA YMEHbLUAETCH.

BnaxHoCTb B Knacce MeHbLUe, YeM OKOJo pacTeHns. C Te4eHneM BpEMEHU BNAXHOCTb B

Kracce YMeHbLUAEeTCs, @ OKOS0 pacTeHMs yBENMYMBAETCS.

JlaboparopHas pabora Ne 3.
«Hlcrniapenune BoAbl INCTEAMU [0 U [10CIE 105IMBay.

TeopeTuyeckasa 4actb

Bopa Heobxoaomma ons XusHu noboro pacteHus. PacTeHne nony4yaeT BoAy rnaBHbIM 06pa3om 13
noysbl. HazemMHble YacTu pacTeHus, B OCHOBHOM JIUCTbS Yepe3 yCTbuLa UCNApST 3HaAYUTENbHOEe
KONMM4YeCcTBO BOAbl. BbiBaeT, YTO B Xapkue 4acbl OHS pacxod BoAbl UCMApeHMEM MpeBbllaeT eé
nocTtynneHve. Toraa y pacTteHua nuctba yBsagatoT. [1py Cyxon MnoyYBe MHTEHCUBHOCTb MCMapeHusi
MeHbLUE, YEM NpU BrIaXHOWN.

Ha wHTEHCUBHOCTL npouecca TpaHCNUpaLuun OKa3biBaeT BMMSAHME BRAXHOCTb MnouBbl. C
YMEHbLUEHNEM BMAXHOCTW MOYBbI TpaHCNMpauusi yMeHbluaeTcq. YeM MeHblue BOAbl B MO4YBE, TEM
MeHblle ee B pacTeHuM. YMEHblUeHue copepxaHuss BoAbl B pacTUTENbHOM OpraHusme aB-
TOMaTUYECKU CHUXAaEeT NPoLLEecC TpaHCNupauun B CUIy YCTbUYHON Y BHEYCTBUYHON PEryriMpoBKU.

B nucteax BOOAHOM nap BbIXOAWUT M3 KIETOK B MEXKNEeTHUKW. N3 Hux yepes ycTbuua nap
ucnapsietca ¢ nosepxHocTu nucta. OTKpbIBasiCb W 3aKpbiBasiCb, YCTbULA PErynupyloT ucnapeHue
BoAbl nuUcTbsiMU. Kak U3BECTHO, y OGONbLUMHCTBA pacTEHU YCTbMLA HaXOASITCA Ha HUXHEN
noBepxHocTn nucta. CnegosaTtenbHO, Y 6OMbLWMHCTBA pacTeEHMIn BOAa B OCHOBHOM MCMapseTcs Ha
HUXHEN NOBEPXHOCTU JIMCTOBOM NNACTUHKMN.

KonunyecTBo BoAbIl, KOTOPOE UCNApSAOT PacTeHUs], 3aBUCUT OT MHOrUx cbakTopoB. B niobom cnyyae
3TO MOYTM BCErga [OCTaTovyHO OonblUoe KOSIMYECTBO B MepecyeTe Ha Maccy Tena pacTteHus. Tak,
Hanpumep, Kanycta ucrnapsieT 3a CyTKM OKOMO OAHOro Nutpa BoAbl. Ha MHTEHCUBHOCTb UcCnapeHus
BMUSKOT BO3pacT pacTteHus (Monoable ucnapsoT 6omnblue), B TEHM OHO pacTeT unum HeT (B TeHu
ucnapeHve MeHblle), AyeT BETep WUNu HET (B BETPEHyw norody ucnapeHve 6onblue), 4OCTaTOYHO
BOZbl B MOYBE WU HET.

Mpu fOCTaTOYHOM KONMMYECTBE BOAbI Y pacTeHUS YCTbULLA B MUCTbAX MOTYT ObITb OTKPbIThI Y AHEM,
U HouYblo. Y psAda pacTeHun ycTbMUa OTKpbIBalTCA ToNnbko AHeM. Ecnu e Boabl B nouBe
HeJO0CTaTO4YHO, TO pacTEHUsA 3aKpbIBAKT yCTbULa Aaxe AHEM. JIUCTbA HEKOTOPbIX pacTeHWU MOryT
CKpYy4MBaTbCA NpU APKOM OCBELLEHUN, B pe3ysfibTaTe UCMapeHne Takxe YMeHbLLIaeTCcs.

Y pacTeHuin, npou3pactarlmx B TensbiX BRaXHbIX MECTOOOUTaHWAX (Hanpumep, Tponukax),
0ObIYHO KpyMHble NIUCTOBbIE MNAcTUHKW. [1oaTOMy Takue pacTeHus ucnapstoT 6osblive obbembl
BoAbl. HoO nockosbKy BoAbl B OKPYXaloLen cpefe A0CTaTOuHO, 3TO He sABnseTcA npobnemoii. Opyroe
[eno — pacTeHus 3acyLUnUBbIX MECT 06UTaHust (Hanpumep, NONynycTbiHb U MYCTbIHL). Y HUX JINCTbSA
nmbo wmenkue, nMb0 BUOOW3MEHEHbI B KOMIOYKKM (KaKTyc) unu MsAcucTble obpa3oBaHus,
HakannmMealLLme BoAy npo 3anac (ano3). B niobom crnyyae Takme NUCTbA UCNApSOT Mano BoAbl.

[MpakTnyeckasa 4Yactb

Leris paborbl: BbIACHUTbL kaK BMAMSAET, MOMUB PacTEHUss Ha KONWYECTBO MCMapsieMon BoAbl.
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BUSEI Mk arme: TOUYKA I'POCTA

1.  KoMMblOTEp C NporpaMMHbIM obecnevyeHnem
2. wn3mMmepuTtenbHbin NHTepdenc
3. [AaTyuK Temnepartypbl
4. [paT4YMK BNaxHOCTMW.
YcraHoBka rniapameTpoB N3MepeHui.
*  YyacToTa — Kaxay CekyHay;
+  3amepsbl — 1000.
lTopsa0k npoBeaeHNS IKCIEPUMEHTA.
1. TMopgrotosbTe KIK (nnu MK) ana nposegeHus onbiTa.
2. OpeTb uennodaHoBbIN NakeT Ha cnaTUUIIIOM, MOMECTUTb TYAa AAaTYNKU TeMMNepaTypbl U
BMaXHOCTU U MAIOTHO 3aBA3aTb NakerT.
3. TpoBecTun namepeHna TemnepaTypbl U BIAaXHOCTU, KOrAa 3eMJIsi B FTOPLLKE C paCTEHUEM
cyxas.
4. T[lpoaHanu3npoBaTb NOfyYeHHbIE faHHble.
Monutb pacteHus, BbinMB 2 NNTpa BOAbI.
lMpoBecTn n3MepeHua TeMnepaTypbl U BIIAXHOCTW NOCHe NofmBea.
lMpoaHanuanpoBaTthb NOMyYEHHbIE OAHHbBIE.
. Cpenatb BbIBOAbI.
ObpaboTka u aHam3 pe3y/ibTaros:
Pe3ynbTaTtbl 13MepeHun 3anuwinte B Tabnuuy

© N oo

TemnepaTtypa 1 BNaxHoOCTb BO3ayxa A0 v nocne nonvea (okono 15 vyac . )
Bpewms (c)

Temnepatypa Temnepatypa okono | BnaxHocTb Bo3gyxa BnaxHocTb Bo3ayxa
0KOJ10 pacTeHus pacTeHusi nocne OKOJ10 pacTeHUsi 40 | OKOMNO pacTeHus nocne
no nonuea (°C) nonuea (°C) nonuaa (%) nonuea(%)

0
300
600
900
BbiBoAbI:

CcopmynupyinTte BbIBOABI NO BONPOCAM.

1. Kak BnuseT, NofMB Ha UHTEHCMBHOCTb UCNApPEHMUS BOObI Y pacTeHUs?

2. 3ayem pacTeHue ucnapsieT Boay?

3. Yem obycnoBrneHa HeNpepbIBHOCTb BOCXOASLLLEr0 TOKa BOAbl Y paCTEHUN?
4. B Kakux npoueccax XusHegesaTenbHOCTU pacTeHun ydactsyeT Boga?

JlaboparopHas pabora Ne 4.
TYpropHoe cocTossHNE KI1eToK

TeopeTuyeckasa 4acTb

Typrop — HanpsiXeHHOe COCTOSHWE KNEeTOYHON 060504ku. OH 3aBMCUT OT COAEpPXaHus BoObl B
KneTkax. YMeHbLUeHne KonnyecTBa BOAbl B KNeTkax BeAeT K MOHWXEeHUIo Typropa, u B pesynbTate
5TOro pacTeHus CTAHOBATCA BANbIMU, YBAOLUMU.

Ha cogepxaHun B KneTkax BOAbl CKa3blBAeTCA KOHLEHTpauusi pacTBOPEHHbIX BELLECTB B
oKpyxatowen BogHon cpege. lNpu KoHUETpauuu conen, caxapoB W OpPYrMx BELECTB, paBHOW WX
KOHUEHTpauun B uutonnase (UM30TOHWYECKOW), Typrop nopaepxuBaeTca Ha U3NONornyecku
onTMManbHOM YypoBHe. [lpyM NOBLIWEHHOW KOHUEHTpauun conen (rMnepToHMYecKon) Typrop
ocnabeBaeT, Npy NOHWXEHHOW (TMNOTOHNYCKNOW) — NOBbILLAETCS.

Typrop umeeT GosnblUOe 3HAYeHMEe AJ1st XM3HU pacTeHuin. OH onpepensieT yrnpyroctb KIeToK u
TKa@HEN B3POCbIX pacTeHWW, MPOPOCTKOB, MOAAEPXUBAET NIMCTbS U OpYyrMe OpraHbl pacTeHus B
Typgga:?g%"(r%Hvaer}cocmﬂHmm, 1 obecneymnBaeT onpeaesieHHoe NofoXeHNe B NPOCTPaHCTBE. 95

[MpakTnyeckasa Yyactb




TOUYKA I/ POCTA BEMONOrnA
S

L{ernib paborsl; BLISCHATb 3aBUCUMOCTb TYPrOpHOrO COCTOSIHMA OT KONMYECTBa BOJ, B KNETKax.
Obopynosarmne n marepmasibsi; UNPOBON [AaTYMK MEKTPONPOBOLSHOCTH, BOAA,
1M pacTtBOop xnopuga HaTpus, NPoOUPKKM, LWITATUB, XUMMUYECKUE CTaKaHbl, (punbTpoBanbHas
6ymara, HOX WK cKanbnerb, MMHENKa UNN LUTAaHTEHUMPKYIb.

MpeomeTHble cTeka, npenapoBanbHble CTEKNna, NpenapoBanbHas urna, MNUHUET, ChUPTOBKA,
CMWYKK, NUMNEeTKa, METUEHOBbIN CUHWI, (UNbTpoBanbHasa Oymara, MWKPOCKOM, MPOPOLLEHHbIE
CEMEHa UNK NYKOBMLbI C KOPELLKaMu.

TexHuka 6e30nacHocT:

1. Tlepea Hayanom paboTbl ocBoboanTe paboyee MecTo OT NOCTOPOHHUX NPEAMETOB.

2. CobntoganTe OCTOPOXHOCTb Mpu paboTe ¢ MNpenapoBanbHbIMU UrMamMu, NPEAMETHBIMU U
NMOKPOBHbIMU CTEKNAMKN BO N306eXaHNe YKOSOB 1 NOPE30B.

3. He ponyckainTe nonagaHusa KpacuTensa Ha KOXy, rnasa u ogexay.

4. CobntoganTte npaBuna paboTbl CO CNMPTOBKON BO N36eXaHNe 0XOroB.

5. TlMpuctynaiTte K pabote ToNbKO TorAaa, koraa ybeantecb B MCNPaABHOCTU MUKpocKona. TOYHO
BbINONHANTE YKa3aHus yuntens npy paboTe ¢ HUM B OTHOLLEHWMN NOPSAKa OEVCTBUN.

6. [lo okoH4YaHMK paboTbl MpuBEANTE B NOPSAOK paboyee MeCTO.

lTopsaok npoBeaeHNS IKCIEPUMEHTA.

1. W3 makoTu KnybHa kapTodens BblpeXbTe ABa OAMHAKOBLIX 6pycoyka pasamepom 50x5x5 MM n
TOYHO U3MEPLTE UX ANUHY.

2. TMoprotoBbTe ABa XMMMYECKUX CTakaHa. B oauH HanewTte uncTyo BoAy, @ BO BTOpo — 1 M
pacTBOp Xnopuaa HaTpus (NoBapeHHas Corlb).

3. WN3mepbTe aneKTponpoBOAHOCTbL BOAbI M pacTBOpa NOBAPEHHOW COMM C MOMOLLBH UM pPoBOro
[aTynKa aneKTponpoBOAHOCTY.

4. OpuH 6pycovek kaptodpensa (obpazeu 1) nomecTute nomecTute B NpobupKy C BOAOKW, a
BTOpOW (obpazey 2) — B 1 M pacTBop xnopuga HaTpus.

3. Yepes 20—30 MUH BbIHbTE BPYCOYKM U3 NPOOUPOK 1 0OCyLLIMTE Ha PUNbTPOBaNbHON bymare.

4. BblpexbTe U3 KapTodens TpeTun bpycodek Takoro xe paamepa. OH NOCNYXUT KOHTPOJSIbHbIM
06pa3uoM B BaLLEM OrbITE.

5. CpaBHuTe ynpyrocTtb Tpéx 06pasLoB 1 pe3ynbTaThl BHECUTE B Tabnuuy.

6. WNamepbTe, a 3aTeEM cpaBHUTE ONINMHY O6PYCOYKOB M pe3ynbTaTbl BHECUMTE B Tabnuuy.

7. To pesynbTaTam W3MEpPEHWN cAenanTe BbIBOA, KakKoOW TuM pacTBopa (rMNOTOHMYECKUNR,
N30TOHUYECKUI, TMNEPTOHNYECKUIA) HAXOAWICA B KaX[0m Npobupke.

8. Tepenente copmepxumoe NpoOMPOK B ABa OTAENbHbIX ManeHbKUX CTakaHa U U3MepbTe
3MEKTPONPOBOAHOCTL B HUX. [laHHble BHECUTE B Tabnuuy.

9. Mo paHHbIM Tabnuubl paccunTanTe U3MEHEHNE 3NEKTPONPOBOAHOCTA B 060UX CryYasX.

BaxHo B Havyane paboTbl MPOKOHTPONMPOBAaTb TOYHOCTb M3MepPEHUSA BPYCOUKOB 13 KNy6HSA
KapTodens, 4Tobbl B AanbHeNweM pasnuyumns B ANvHe 6biv XOPOLLO 3aMETHbI.

Obparure BHUMAaHue!

Cnepyet 0bpaTuTb BHUMaHWE YYEHVMKOB Ha TOM, 3a4eM Obin B3ST TpeTuin bpycoyek kaptodens
Onsi KOHTponsi (06beKTUBHOE CpaBHEHME TYPrecLeHTHOro COCTOSIHMSA), modyemy Tpetun 6pycok 6bin
Bblpe3aH He cpasy, a nocre NpoBefeHUst onbiTa, Nepes caMblM CpaBHEHUEM (YTOObI NpefoTBpaTUTb
noTepro Typropa 13-3a BbICbIXaHus).

Ecnu B WKone AOCTAaTOYHOE KOMMYECTBO AATUMKOB 3NEKTPONPOBOAHOCTU, TO AaHHble MO AJnHE
obpas3uoB B Tabnuuy He 3aHOCATCS, MOCKONbKY BbIBOAbI O TWUME pacTBopa MOXHO caenaTb Mo
N3MEHEHUIO 3EKTPONPOBOAHOCTU. B aToM crniyyae Bpems onbiTa MOXHO yMeHbWwuTb Ao 10 MuH,
[OCTaATOYHbIX ANA U3MEHEHUSI MOKA3aTens 3N1eKTPONPOBOAHOCTU. ONEKTPONPOBOAHOCTL BO3pacTaeT
Nnpy MCMosib30BaHUM TMNOTOHUYECKOrO pacTBoOpa M YMEHbLUAETCs B pacTBOpe IMNEepPTOHUYECKOM,
ocTaBasiCb HEM3MEHHON — B U30TOHUYECKOM.

Ecnu B WIKONe HeAOCTaTOUYHO ATUYMKOB 3MIEKTPONPOBOAHOCTM, TO PEKOMEHAYETCHA UCMONb30BaTb
OOVH [aTyvMK B [OEMOHCTPAUMOHHOM BapuaHTe, a OcTalbHble ydyeHue OyayT onpefensatb TONbKO
N3MEeHeHWe yrpyrocTu u AnvHel 06pasLos.

MpencraBneHue pe3ynbTaTtoB HabnooeHNN
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I TOHKA IWPOCTA

lMokazarenun O6paszey, 1 O6pasel 2 KoHTponb

Twun pactBopa rMNOTOHNYECKMNNI rMNEepPTOHNYECKNI -

N3mMeHeHuWe ynpyrocTu

50 50 -
[nvHa B Hayane onbITa,

MM

50
[nvHa B KoHLE onbITa, MM

M3meHeHne anuHbl, MM -

OneKTponpoBOAHOCTL B
Ha4yane onbiTa, MKCM

OneKTponpoBoAHOCTb B
KOHLe onbiTa, MKCM

M3aMeHeHwne 3neKTpo-
NnpoOBOAHOCTU

BbIBOAbI:

CdopmynupyinTe BbiBOAbI MO BONpOCaM.

1. Ocrtanucb nu nepebiit 1 BTOPOW BPYCOYKM B TYprecLleHTOM COCTOSIHUM U MoYemy?

2. Kak TypropHoe faBfnieHune 3aBUCUT OT KOSIMYeCTBa BOAbI B KneTkax?

3. Kak TypropHoe gaBneHune 3aBMCUT OT KOHLIEHTpaLMK COfen B oKpyXatoLlen cpene?

KOHTPOsIbHBIE BOMPOCSHI.

1. Tloyemy B Xapkue NEeTHUE OHWU NUCTbA pa3HbIX pacTeHui, Hanpumep, orypuos, NOMUOOPOB,

yBsigaoT?

OrtBerT:

* B XXapKyl Noroay yBenuumMBaeTcs ucnapeHue, u KNeTkn NMCTbEB PpacTeHWI TEPSAIOT BOAY;

* yMeHbLLEHNE KOIMYeCTBa BOAbl B KINIETKaxX NPMBOAUT K CHUXEHUIO TYpropa, YTo BblpaxaeTcs B
yBAOAHUN SIUCTLEB.

2. T[loyemy yBAOalT pacTeHNd Npy 3aCONEHUN NOYB?

OrtgeT:

* MpK1 3aCOoSIEHNN NOYB MOBLILIAETCHA KOHLEHTPaLNS CONen B OKpyXatoLwen BOAHON cpeae
CTaHOBUTCA rMMNEepTOHNYECKOMW, U BOAA U3 KOPHEN HaYMHaeT NocTynaTb B MNOYBY;

* noTeps BOAbl KOPHAMU HapyLLaeT BOCXOASALMIA TOK BOAbI MO BCEMY pacTeHUo, KoTope
NOCTOSIHHO TepsAeT BoAy Ha (POTOCUHTES U TpaHCMpaLumio;

* yMEHbLLEHNE KOIMYECTBA BOAbI B KIIETKAxX NMPMBOAUT K CHUXEHUIO TYpropa, YTo BblpaxaeTcs B
yBAOAHUWN pacTEHUs.

3. BblbepuTe BEpHbI OTBET:

1. Typrop npeacraenseTt cobo:

a) pa3HOBUAHOCTb OCMOTUYECKOrO laBfieHus;

6) pe3ynbTaT AEUCTBUSA COCYLLMX CUTT;

B) HaMNpsiXXeHHOe COCTOsIHNE KINETOYHON 000MNOYKY;

) N3MepsieMbll YpOBEHb OCMOTUYECKOTO AaBMIEHNS.

OrtBeT: B.

JlaboparopHas pabora Ne 5.
3HayeHue KyTuKyJibl v POOKU B 3aLUNTE PACTEHMI OT UCTIEPEHMS

TeopeTtuyeckas YyacTb

KyTukyna — 310 6eCCTPYKTYpHbIN CINOW, CEKPETUPYEMBIN SMMOEPMUCOM U MOKpbIBatowmii ero. OH
COCTOWT rnaBHbIM 06pa3oM M3 BOCKOMOAOOHOro BELLECTBA KyTWHA, HENPOHUL@EMOro AN BOObl U
ra3oB. YacTtuyHad npoHULAEMOCTb ANA HUX KYTUKYyNbl B LENoM o6bscHAeTca apyrumu eé
KoMmnoHeHTamy. OBbIYHO YEM OHa TOJLLE, TEM HUXE UHTEHCUBHOCTb KYTUKYMSAP- HOM TpaHCnvpaLuumm.
ECHiTOHE FoLKas, KaK, Hanpumep, y HEKOTOpbIX ManopoTHWKOB, TO pacTeHue MOXeT TepsaTb Yepes




TOYKA I'POCTA EVOMOMVS

H§e 30—45% Bogabl. BepxHsAsi NOBEPXHOCTb JINCTLEB ABYAOSbHbLIX, 00fy4aemMasn npsiMbiM COJTHEYHbIM
CBETOM U OObIYHO cuilbHee, YeM HUXHASA, obayBaemasi BETPOM, 4YacTo MOKpbiTa M Bornee TONCTbIM
Crnoem KyTuKyrnbl. Bockonogo6Hble KOMMOHEHTbI 3TOro cros (BKM4as u COBCTBEHHO pacTUTENbHbIV
BOCK) MOTYT MPaKTUYECKN NOSTHOCTbIO OCTAaHOBUTL KYTUKYNSIPHYIO TpaHcnupauuio. Kpome Toro, nucTba
C TONICTOM KYTMKYFOWN 0ObIYHO rnagkue u bnectdawume, T. e. oTpaxaloT 6onbLue CONIHEYHOro N3ny4YeHus
N MeHbLLE HarpeBalTCA.

[na BbISCHEHWA 3aLLUTHON PONu KyTUKYIbl U MPOBKM MOXHO B35ITb KIMyOHU KapTodhens, NoKpbIThie
Npo6KOBON TKaHbIO, U AB6MOKKM, NOKPbITbIE KYTUKYOW (MO0 ofHONETHUE U OBYX- -TPEXNeTHMe noberu
O[HOrO BUAA pacTeHUU OAMHaKoBble MO Macce). Jlydlle BeTKM pe3aTb Ha KYCKU OnpeaeneHHoro
BO3pacTa, OQUHaKOBbIe No Macce 1 napaduHOM 3ananBaTh Cpesbl.

[MpakTuyeckas Yactb

Llesib paborsi: BBIACHUTb PONb KYTUKYMNbl U NPOOKM B 3alUUTE OT MCNApPEHUsi BOObl C MOBEPXHOCTM
KOpPHeW, NoberoB u KNyoHen.

ObopyaosarHne n marepuasisl; gBa cBexux sbnoka um gBa knybHa kapTodensi, Becbl, HOX,
NONMMITUNIEHOBbIE NULLEBLIE NAKETbI, 4ATYNK OTHOCUTENBHOW BMAXHOCTU BO3AYXa.

TexHuka 6e30r1acHoCTH:

1. Tlepea Hayanom paboTbl ocBob6oaNTE paboyee MeCTO OT NOCTOPOHHUX NPEAMETOB.

2. Cobntogante OCTOPOXHOCTb Npu paboTe ¢ npenapoBarnbHbIMKA WUrNamMu, NPegMETHBIMU U
NMOKPOBHbIMU CTEKNAMKN BO N306eXaHNe YKOOB 1 NOPE30B.

3. He ponyckaite nonagaHusa Kpacutensa Ha KOXy, rnasa u ogexay.

4. Cobntopalite npasuna paboTbl CO CNUPTOBKON BO N3bexXaHne 0XOoros.

5. Mpwuctynante k paboTe Tonbko Toraa, Koraa ybegutecb B UCMPaBHOCTU MUKpOcKona. TOYHO
BbIMNOSHANTE YKa3aHusi yuntens npy paboTte ¢ HUM B OTHOLLEHWMW NOpsiAKa AEeNCTBUN.

6. Mo okoH4YaHWM paboTbl NpMBEAMTE B MOPSIAOK paboyvee MeCTO.

lTopsaok npoBeaeHNS IKCIEPUMEHTA.

Bo3bMuTe MO ABa NpMMEpPHO OAMHAKOBBLIX MO Macce KnybHs kaptodens v abnoka. Mo ogHomy 13
HUX OYNUCTbTE, TO ECTb CHUMUTE CMON NMOKPOBHOW TKAHWN HOXOM.

N3mepbTe ¢ nomoLpblo undpoBOro AaTyumMka BNaxHOCTb BO3A4yxa B NoMelleHnn. BHecute gaHHble
0 BIAXHOCTM B Hayarne onbiTa B Tabnuuy (oamMHakoBas Ans Bcex o6pasLoB).

Packponte MNONMMITUNEHOBLI MaKeT M MOMECTUTE B HeEro nepBbil 0bpa3el, U BKIHOYEHHbIN
LuMpoBOMN AaTUYNK OTHOCUTESNBHOWN BNAXHOCTU BO3ayXa.

3akponTe NakeT U BblAaBUTE U3 HEro BO3AyX, a 3aTeM repmMeTusnpymnte naket, nepeBa3aB ero
PE3UHKOW, LUNaraToM Unun CKOTYEM.

Uepes 5 MUH OTMETbTE NOKasaHusi jatunka u BHeCUTE UX B Tabnuuy.

MosTopuTe NyHKTbI NeN2 3—5 ans octanbHbIx 06pasLoB.

Paccuntante Ha CKOMbKO MPOLIEHTOB BO3pPOCfia OTHOCMTESNIbHAA BIAXHOCTb BO34yXa B KaXAoM
nakere.

Obparure BHUMAaHue!

Ecnn konuuyecTBo [aTyvMkOB MO3BOMSAET, MOXHO cAenatb M3MepeHWs OJHOBPEMEHHO BO BCEX
yeTblpex NakeTax. Ecnu paTynkoB HEMHOrO, TO LenecoobpasHo pas3genuTb Knacc Ha rpynnbl no 4—5
yesioBek Ha Bpems paboTbl.

MpencTtaBneHve pe3ynbTaToB HAGNOAEHWI
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BNONOrnA

TOYKA IWPOCTA

WNccnepyemble obpasubl OTHOCHTENbHas BMaXHOCTb BO3ayxa

n3meHeHue,%
B Hayarse onbiTa, MM.

PT.CT. B KOHLUE onbiTa, MM.PT. CT.

OunueHHoe A6110Ko

OunwieHHbIV KapTodernb

HeouuiieHHoe 96110Ko

HeouuweHHbI KapTodenb

BbiBOAbI:

CdopmynupyiTe BbiBOAbI MO BONpPOCaM.

1. Kakoe 3HauyeHue nmeloT KyTuKyna u npobka B ucnapeHun BoAbl pacTeHnem?

2. Kakasi NoKpoBHasi TKaHb B OOMbLUEN CTENEHUN BNMSAET Ha UCNapeHue Boabl pacTeHNEM?

JlaboparopHas pabora Ne 6 ObHapyxeHne HUTPATOB B JINCTBAX

TeopeTuyeckasa 4actb

A30T umeeT 6onblLOE 3HAYEHUE B XWU3HM pacTeHni. OH BXOOUT B COCTaB OENKOBbLIX BELLECTB,
NMNONAOB, HYKNEWHOBBLIX KUCMOT, Xnopodunna u Apyrux BaXHbIX OpraHUMYeckux coeguHeHun. A3oT
nocTtyrnaet u3 Mo4YBbl B OCHOBHOM B BUAE HUTPATOB M conen ammoHus. Conu as3oTHOW KUCMOThbI
(HuTpaThIl), MOCTyNas B KOPHWU pacTeHWI, BOCCTaHaBNMBAKOTCA B XMBbIX KIeTKax KOpHSA A0 aMMuaka u,
CBA3bIBasACb C KETOKUCOTamMu, 06pa3yoT aMMHOKUCAOTbI, KOTOPbIE 3aTeM MOTyT MCMOMNb30BaTbCH Ha
noctpoeHme 6enkoB. OgHaKoO YacTb HUTPATOB C BOAHbIM TOKOM MOXET MOAHUMATbCA B NUCTbA. B
NINCTbSIX NPOMCXOAMT POTOXMMUYECKOE BOCCTAHOBIIEHME HUTPATOB U AefbHENLLee ero BKIOYEHNE B
CMHTETUYECKME MPOLLECChI.

OnbIT TpebyeT noaroToBku. MonoBuHy NoberoB 3a AeHb [0 NpoBeAeHUs paboTbl HeOb6XxoaUMO
cpe3atb (NMUWKUTL KOPHEBOrO MUTaHMSA) M MOCTaBUTb B BOAY Ha cBeTy (ona (UTOXMMUYECKOTO
BOCCTAHOBJIEHUS HUTPATOB). BTOpyto NonoBuHY noberos cpe3atT HEMNOCPELACTBEHHO NEPES, OMbITOM.

MpakTuyeckas 4actb

Llesis paborsl; 06HapyXuTb HUTpATbl B JINCTbSIX PACTEHUA WM ONpenennTb UCTOYHWUK MX MO-
CTYNNEHMA.

ObopynosarHne n marepuasibl Nobern KOMHaTHbIX pacTeHun (6anb3amMuHa, CUHTOHMY- Ma unu
ObICTpOpacTyLMX BWAOB CEMENCTBA KOMMENIMHOBbIE — TpajeckaHuuu, 3e0puHbl, CET- Kpeasuu),
CTYMKa C NEeCTUKOM, HOXHULbI, BOPOHKA, Mapnsa unn GUHT, XuMnyeckuin ctakad Ha 50 mn, uudposon
OaTuMK KOHUEHTPaLMM NOHOB, 311EKTPO, HUTPaT-aHNOHOB, 3NIEKTPOS, CPaBHEHNS.

TexHuka 6e3onacHocTun:

1. Tlepea Hayanom paboTbl ocBob6oaNTe paboyee MeCTO OT MOCTOPOHHUX NPEAMETOB.

2. CobntogaiTe OCTOPOXHOCTb Mpu paboTe € MNpenapoBanbHbIMU UrNaMu, NPEAMETHLIMU U
NMOKPOBHbIMU CTEKNAMUN BO N306eXaHNE YKOSOB 1 NOPE30B.

3. He ponyckanTe nonagaHusa KpacuTensa Ha KOXy, rnasa u ogexay.

4. Cobntopalite npasuna paboTbl CO CNUPTOBKON BO N3bexXaHne 0Xoros.

5. TMpuctynante k paboTe TOnNbKo Toraa, korga ybeautecb B UCMPABHOCTU MUKpPOCKoNna. TOYHO
BbIMNOSHANTE YKa3aHusi yuntens npy paboTe ¢ HUM B OTHOLLEHWM NOPSAKa [EVCTBUN.

6. [Mo okoH4YaHMKM paboTbl NpuBEANTE B NOPSAOK paboyee MeCTO.

lTopsaok npoBeAeHNS IKCIEPUMEHTA.

1. Ortpenute nuctba oT noberos, a 3aTeM C MOMOLLUBI HOXa Ha NoadoHe Unv creuuanbHOn
JoLlleyke Mernko nopexbTe NUCTOBbIE NNACTUHKM N YEPELLKU CBEXECPE3aHHOIo pacTeHNs Tak, YToobl
3anosiHUTb CTYMNKY Ha OBe TPeTW.

2. PasmenuTe o6pasel, B CTynke A0 KalumueobpasHon Mmacchl.

3. Ynoxute KyCOK Mapi, CIIOXEHHbIA BABOE HA BOPOHKY, YCTAHOBNEHHYO Haf CTaKaHOM.

4. TllepeHecuTe KalLuMLy Ha MapJsIto U OTOXMUTE €€, cobpaB «y3eNKOM» YeTbIpe KOHLA Mapru.
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6. pucoeguHnTe K oat4ymky MoHoB SﬂeKTpO,El HUTPAaT-aHUOHOB N 3N1EKTPOA CPpaBHEHUA, a 3aTEM
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n§,u,Km0LW|Te AAaTUYUK K PernucrTpaTopy AaHHbIX.

7. OnyctuTe B CTakaH C COKOM JINCTLEB 3SIEKTPOALI, MPOM3BeanTe NATb U3SMEPEHUNA U BHECUTE
AaHHble B Tabnuuy.

8. TlMoeTopute gencteua NeNe 1—7 ¢ NUCTbAMM PacTEHUSA, BbIAEPXAHHOIO B TEYEHME CYTOK Ha
BOAHOM MUTaHUN.

9. PaccuuTtante cpegHee apudmeTnyeckoe KOHLEHTpauum HUTpaToB Ans oboux npob coka u
CpaBHWTE NOJy4YeHHble 3HaUYeHUa Mexay coboi.

Obparure BHUMaHue!

Momnmo noberoB MOXHO WCMOMb30BaTb JINCTbA PACTEHMA C  YKOPOYEHHbIMKU Moberamu
(xnopoduTtym, ApumMmuoncuc, Hedpomnenuc), a BMECTO KOMHATHbIX pacTeHuMi — U NpUobpeTeHHyo
3eneHb (canaTt, neTpyLlka, yKpon) NMbo NUCTbSA CeNbCKOXO3ANCTBEHHbIX PacTEeHWU, NMPUHECEHHbIe
yYeHNKaMMU.

[lnsi ycKopeHusi MOAroTOBUTENBHOM YacTn paboTbl yUnTENb MOXET Ha rnasax Knacca UaMesnbunTb
nncTbsa B 6neHaepe u pasgaTth yYeHNKam roToBYHO Kawuuy NMbo cpasy oTXaTbli COK NINCTLEB. B 3TOM
cnyvyae Ha ypoke MoXeT ObiTb BbINofiHEHa BTopas nabopaTopHasa paboTta nmubo wmccnegoBaHo
HECKOJIbKO BMAOB pacTEHUN.

MpencTaBneHne pe3ynbTaToB HAGNAEHWN

Wccnepyembie obpasupl KoHLeHTpaums HUTpaToB, MONb/N Cymma, Cpeanee,
Monb/n Monb/n

3 4 5

Ceexecpe3aHHble NUCTbsA

Bbl,ﬂ,ep)KaHHble JINCTbA

BbiBOAbI:

CdopmynupyiTe BbiBOAbI MO BONPOCaM.

1. Kakume UCTOYHUKM HUTPATOB AfSA pacTeHUI Bbl 3HaeTe?

2. CylecTBYIOT HOpMbl MO cofAepxaHuio HuTpaToB. OmacHo nu gna 4enoBeka MOBbILEHHOE
coepxXaHne HUTPAToB B pacCTEHNAX?

OueHka CDM3I/IOJ'IOFI/I'~IECKI/IX pe3epBsoB Cep,El,eLIHO-COCWJMCTOVI CUCTEeMbI

JNabopaTtopHasn pabota N2 1.
«M3mepeHne apTepranbHOro AaBneHust Npy nomowm Lmudpoeoi nabopatopun
Releon Lite”

L{esnib paboTsl; 03HAKOMUTLCA C METOAAMM OLLEHKN COCTOSIHUS CEpAEYHO-COCYANCTON CUCTEMBI.

3anayn:

* OLEHUTb pe3epBbl cepaua No onpeaerieHnto CUCTONIMYECKOro U MUHYTHOrO o6bema B NOKoe 1

nocne n3nyYecKon HarpysKku;

*  OLEHWTb YCTONYMBOCTb K MTMMOKCUM, UCMONb3Ys Npoby C 3aAepXKON AbIXaHus;

* OLEHUTb COCTOSIHUE KapamopecnnpaToOpHOW CUCTEMBbI, UICMOMb3ysi NPOBY C 3a4ePXKOM

OblXaHus;

*  OLEHWTb COCTOSTHUE KapAMopecnupaTopHOM cUCTEMBI, ncnonb3ysi Npoby KpemnTtoHa.

TeopeTunyeckasa 4actb

TpaHcnopTHas ponb CUCTEMbI KpOBOOOpaLLEHNA UMeEeT BaXHOe 3Ha4yeHne st oOMeHa BeLecTB U
9HEeprun Kak B MOKOe, TakK W npu gpuratenbHon AedtenbHocTh. Puanonornyeckune mccrnegoBaHud
HanpaBsfeHbl Ha BbiSiBNIEHNE 3aKOHOMEPHOCTEN AeATENBbHOCTU cepaua U CoCyoB.

KpoBoobpalleHne obecrnednBaeT BCce NpoLeccbl MeTabonnama B opraHM3me YerioBeka 1 nosaTtomy
ABNAETCA KOMMOHEHTOM Pa3nnyHbiX (YHKUMOHANbHBIX CUCTEM, ONpPedensaloWmx [roMeocTas.
BbinonHAs ofHY W©3 rNaBHbIX (PYHKUMWA — TpaHCMOPTHYHO— CepAeyHOo-cocyauctaa cuctema
obecneynBaeT pUTMUYHOE TeuyeHue U3NONOrNYECKNX U BMOXMMUYECKUX MPOLLECCOB B OpraHM3me
yenoBeka. K TkaHsIM M opraHam MO KPOBEHOCHbIM COCyfaM [OCTaBNAlOTCA BCE Heobxopumble

leélt?CTBa (6eJ'IKI/I, yrnesoAbl, KUCNopond, BUTaMWHbI, MUHEpPalibHblE COJ'II/I) n oTBoAgTCA I'IEO,EI, KTbl
. coaepxaHue
ObMeHa BellecTB n yrnekucnbin .
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SCepnequ-cocyp,MCTaﬂ CUCTEMA BbLIMOSHAET PEryNATOPHYI0 U 3aWUTHYIO (YHKUUM U B CO-
OPYXEeCTBE C HEPBHOW N 'yMOpanbHON CUCTEMaMU UrPaET BaxHYH0 posib B 06ecneyveHnn LLenoCTHOCTH
opraHmn3ama. Cocygucrtasi cucTema AENnUTCA Ha KPOBEHOCHYI M NuM@aTUyYeckyl. OTU CUCTEMBbI
aHaATOMUYECKN N (PYHKLMOHASIbHO TECHO CBA3aHbl, JOMNONHAT Apyr apyra. KpoBeHocHas cucrema
COCTOMT U3 LEHTPanbHOro opraHa KpoBoobpalleHus — cepaua, puTMUYECKME COKpaLLEHUA KOTOPOro
0aloT OBUXEHWE KPOBW MO cocydam, M camux cocypdoB. JlumdbaTudeckas cucrema COCTOUT U3
numdaTMyecknx cocynoB, y3roB U MPOTOKOB.

BaxHenwen xapakTepuCTUKOW MPOM3BOAUTENLHOCTU cepAua SBMSeTCS CUCTONUYECKUA OOBLEM,
XapaKTepPUCTMKOM KOTOPOro ABNAETCA apTepuanbHoe SaBeHme.

ApTepmnanbHoe gaBneHue — 3To AaBfiEHNE KPOBU B KPYMHbIX apTepMaX YenoBeka.

Cuctonunyecknii 06bEM- 3TO KONMMYECTBO KPOBM, BblOpacbiBaeMoe Xenyaodkamu ceppua npu
OAHOM COKpaLLEeHUMN.

UcTopuryeckaa cnpaska:

AprepnanbHoe A[aslfieHne BriepBble Oblio U3MepeHo B 1733 rogy aHrimmickum ecrecTBoyc-
nbitatesiem St Hales. Bo BBeAeHHON B apTepuro Jiowann CTeKISHHOU TPpybke OH 3aghmkcupoBari
rnogbem KpoBu Ha 8 @yToB u 3 [IoVIMa BbiLLIE YPOBHS JIEBOro XesyAo4ka cepaua. B aansHeviem St.
Hales HeoAHOKpaTHO MOBTOPSAIT 3TOT SKCIEPUMEHT HA Pa3HbIX XUBOTHbIX. EMY yAa/I0Cs U3MEPUTH
AaBJIEHNA B MEPUPEPUYECKUX aPTEpUIX U BEHax U, o-BUAUMOMY, [axe B JIero4YHou aprepuu,
110CKOJIbKY M3BECTHO, 4To St Hales Briepsbie u3mMepwsi TeMIepaTypy «KpoBu B JIETKUX». [O/TXKHO
Oblr10 nipovitu okosio 100 5ieT, YT0Obl 3KCNEPUMEHT St. Hales Halues rpuMeHeHne B paKTU4eckos
meguuHe.

J.L. Poiseuille B 1828 rogy 4sa rpamMoro u3MepeHus A[as/ieHus B aprepun XuBOTHOIMo
pUMeHUIT PTYTHBII MoHOMETP, a C.Ludwig, coequHnB ero ¢ ABMXyLmmcs 6apabarHom, BriepBble
3anuncar ryJsibCUpyroLyro KpUBYIO apTeEPHaibHOro 4asieqns (cgurmorpammy). [1pnbop 6b11 aBTOPOM
Ha3BaH KUMOrpaghomM U B TEHYEHUE MHOIMMUX [10CTIEAYIOLUNX JIET CIIYXNUIT OCHOBHbIM CPEACTBOM /15
pervcTpaynu  pasnindHeiX  @uanonorndeckux rpoueccos. C 3T0r0 BpemeHu bepyT Hayaso
CHUIrMOrpagon4eckne MeToabl PErUCTPaUNN FEMOLUHAMUKA.

PasnuualoT gBa nokasaTtens apTepuanbHOro AaBneHns:

Cuctonunyeckoe (BepxHee) apTepuanbHoe aasneHue (CLl) — 3TO ypoBeHb [ABfEHMSA KPOBU B
MOMEHT MAaKCMMasbHOrO COKpalleHusa cepAua, XapakKTepu3yeT COCTOsSHME MuoKapaa neBoro
xenygouka un pasHaetca 100—-120 mm pT.CT.

LnacTtonuyeckoe (HuxHee) apTepuanbHoe pasneHue ([[1) — 3To ypoBeHb AaBfeHWs KpoBU B
MOMEHT MaKCMManbHOro paccrnabneHus cepaua, XapakTepu3yeT CTerneHb TOHyca apTepuanbHbIX
CTEHOK n paBHsaeTca 50—80 mm pT.CT.

KpoBsiHoe faBneHne — AaBrieHue, KOTOpPoe KPOBb OKa3blBAET Ha CTEHKM KPOBEHOCHbIX COCYAOB,
Unyu npeBbllleHUEe AaBfEHUs XMOKOCTU B KPOBEHOCHOW cuUcTeMe Haph aTtmocdepHbiM. Bbigensior
cnepywoLime BuAbl KPOBAHOIO AABMIEHMA: BHYTPUCEPAEYHOE, KanunnsapHOe, BEHO3HOE.

ApTepuanbHoe faBneHne U3MepsieTcs B MUMNMMETPaxX PTYTHOro ctonba, CoOKpalleHHO MM pT.CT.
3HayeHne BenuyuHbl aptepuansHoro aasneHua 120/80 o3HavaeT, YTO BENMYMHA CUCTONMYECKOrO
haeneHua pasHa 120 mm pT.CT., @ BENUYMHA AMACTONNMYECKOro apTepuanbHOro aasneHus pasHa 80
MM pT.CT. Pa3HOCTb MeXay BENMYMHAMU CUCTONMMYECKOrO U AMACTONIMYECKOrO AaBMEHNA Ha3biBaeTCs
nynbcoBbiM gasneHvem (M). OHO noka3sbiBaeT, HAaCKOMbKO CUCTONMYECKOE AaBfieHWe MnpeBbilaeT
AnacTonnyeckoe, YTo HeO6XoAUMO ANst OTKPbITMSA MOMNYYHHOrO KianaHa aopTbl BO BpeMSA CUCTONbI. B
HOpMe MyNbCOBOE AaBrieHne paBHoO 35—55 mm pT.cT.

BenunurHa KpoBSIHOro faBneHns 3aBUCUT OT TPEX OCHOBHbIX (haKkTOpOB:

*  4acTOTbl U CUIbl CEPAEYHBIX COKPALLLEHUI;

* BeNUYUHbI NepudeprnyecKoro CoNpoTUBIIEHMS, T. €. TOHYCa CTEHOK COCyA0B, MMaBHbIM 00-

pa3oM, apTepuon 1 BEeHyn;

*  0O6beMa LMpPKYNUpYHOLLEN KPOBMU.

ApTepuanbHoe AaBfieHMe 300pOBOr0 YerioBeka SABMSETCA BENIMYMHOW [OBOSIBHO MOCTOSHHOM,
0[HaKO OHO Bcerga nopgepraeTc HebonblKM KonebaHusM B 3aBUCUMOCTM OT ha3 AesiTeNbHOCTU
cepoua W pObiXaHuA. KpOBOI‘IOTepI/I BeOoyT K CHUXEHUK KpOBAHOIro pAaBneHud, a nepenunBaHune
6408Lworo KonnyecTsa KpoBW MOBLILLAET apTepuarnbHoe AasneHne. BenuuvHa nasneBusogapkasmeT
BO3pacTa. Y geTen apTepuanbHOe AaBfiEHUE HUXE, YEM Y B3POCIbIX, MOTOMY YTO CTEHKU COCYAOB




bonee anacTUYHbI.

ApTepvanbHoe [aBfeHWe MOXHO W3MepWUTb C MOMOLLb Mpubopa cdurmomaHomeTpa (To-
HOMETpa).

CoBpeMeHHble LucpoBble MonyaBTOMaTUY4ECKME TOHOMETPbI MO3BOJISIOT OFPaHUYUTLCH TOSbKO
HabopoM pJaBneHuWst (OO0 3BYKOBOrO CurHamna), panbHenwui cOpoc [aBneHus, permctpauuio
CMCTOJINYECKOrO U ANACTONMYECKOro AaBNeHUs, MHOrAa — nysfibca U apuTtMumn, Nnpruéop NpoBOaUT CaMm.

ABTOMaTM4eCcKMe TOHOMETPbl CaMU 3aKauyMBalOT BO3A4yX B MaHXeTy, MHOrAa OHM MOryT BblaaBaTb
AaHHble B unucpoBoM Brae, AN nepefayy Ha KOMMNboTep unu apyrue npnbopsol.

MNOMOLLb YYNTEIHO

OTO MHTEpECHO:

K. Vierordt ucnonb3osan cgurMmorpaduio ana HenpaMoro U3mMepeHus OaBneHus KpoBu Yy
yenoseka. B TedeHun nocnepyrowmx net kumorpad JlogBura MHOroKpaTHO ycoBsep-
weHcTBoBancA. Ha ero 6ase E.J. Marey B 1876 r. usrotoBun nneruamorpad, KoTopbii
NO3BOMAN HEenpsiMbiM METOAOM OnpefenATb CUCTONMMYECKOE U AMacTonu4eckoe apTepu-
anbHoe pgasneHue. B nocneacteum aToT MeToA, NOAYy4YMI Ha3BaHUe OCUMNIOMETPUYECKO- TO.

G. Gartner B 1899 rogy cospgan crnepaywoulee MOKofieHWe annapata AN HEeWHBA3UBHOIO
N3MepeHnsa apTepuanbHOro AaBreHns U Ha3Ban ero TOHoMeTpoM. Tpemsa rogammn paHblie 15
nekabps 1896 r. B TypuHckon razete «GazzettamedicadiTorino» 6bina onybnMkoBaHa cTaTbs
«Unnuovosfigmomanometro», B Kotopon aBtop S. Riva-Rocci onucan opurmHanbHbin METOA
HeNpsAMOro U3MepeHuss apTepuanbHOro AaBfeHUs C NOMOLLBID PTYTHOro cdmurmomaHomeTpa
CBOen KOHCTpykumun. Meton Puea-Pouun 6bin npegensHo npoct. B BenocunegHyo LWuHy,
OMNOSICbIBAIOLLY0 BEPXHIOK TPETb Mfeya U COEAMHEHHYI C PTYTHbIM CHOUrMOMaHOMETPOM,
pe3nHOBOW rpywen, HarHetancs Bo3gyx. Pukcuposanocb pfaBneHue, MNpu  KOTOPOM
npekpawianacb nynbcaumsi, YTO COOTBETCTBOBASIO CUCTONMMYECKOMY AaBneHuto. 3ateMm u3
WMHblI  AaBfieHWe  NOCTeneHHO  CcTpaBnuBanocb. [lepBble  MOsBREHMA  MNynbcauumm
COOTBETCTBOBasM AMACTONMYECKOMY AaBMIEHUI0. Y3Kas LMHa co3fjasasia MHOro HeynobCcTB u
HepeaKo u3Bpallana pe3ynbtaTbl MCCNeaoBaHus.

Cnepylowimin BeCbMa BaXHbI 3Tan B pa3BUTUM METOAOB M3MEpPEHUS apTepuarnbHOro faBneHus
otHocuTca K 1905 romy. BoeHHbin Bpady u3 C.-Metepbypra H.C. KopoTkoB, ucnonb3ys
ccourmomaHomeTp Pusa-Pouun, npegnoxun ayckynbTaTMBHbIA METOA, ONpefefieHns YpOBHSA
CUCTONMMYECKOTO W AMacToNMYecKoro pAasrneHus. MeTon OCHOBaH Ha BbICMAYLIMBAHMU  LLYMOB,
BO3HMKAOLWMUX NPU MOCTENEHHOM CTpaBnvMBaHWM BO34yXa W3 pasfyTon MaHxeTbl. [daBneHne B
MaHxeTe, 3adMKCUPOBaHHOE MpW MOSABMEHWE MEepBOro LymMa, COOTBETCTBOBANIO CUCTONMYECKO-
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BNMETORUC. KopoTkoBa 1 B HacTodllee Bpems, CrycTs 10J@HMHUEEQQ;FA|M MeTo40M
ornpenernieHns apTepuanbHOro AaBneHns B KIMHUYECKON MeaULMHE, LIMPOKO WUCMOSb3YEMbIM BO BCEX
My AaBfieHuWI0, AaBneHne, 3acmkCpoBaHHOE NPW NPeKpaLLeHUN LYMOB — AMACTONIMYECKOMY AaBIIEHMIO.

CTpaHax.

MeToamka uamepeHusa aptepuarnbHOro gasneHusa no metoay Kopotkosa

1. TMpupate naumeHTy yaobHOe nonoxeHuwe, cuaa wnu nexa. lNepen vM3MepeHWEM MauUUEHT
[OMXeH OTAOXHYTb B CUAAYEM UMK NexXadeM NonoXeHUM B TeHEHUN HECKONbKUX MUHYT.

2. Tlonoxutb pyKy nauveHTa B pa3orHyTOM MOSIOXEHUN NafioHbi0 BBEPX, MOAMOXUB Banuk MnoA
NOKOThb.

3. Hanoxutb MaHXeTKy TOHOMeTpa Ha OOJfIoOXEeHHOe nJjieyo nauueHta Ha 2-3 CM Bbllle
nokteBoro crnba Tak, 4tobbl Mexay Humu npoxogun 1 naneu. lNpumevaHue: ogexpa He OOMXHa
CAaBNMBaThb MIEY0 BbILE MaHXETKU.

4. TpybKn MaHXeTKn obpaLleHbl BHUS.

5. CoeauHuUTb MaHOMETpP C MaHXeTKON,

6. [lpoBepuTb NONOXEHME CTPENKN MaHOMeTpa OTHOCUTENBbHO «O»-i OTMETKM LLKanbl.

7. Onpegenutb nanbLamu nynbcauuio B FIOKTEBON AMKE, NPUIOXUTb Ha 3TO MECTO (POHEH-
AocKorn.

8. 3aKpbiTb BEHTUMb rpyLn, HarpeTb BO3AYyX B MaHXETKYy A0 WMCYE3HOBEHMA Mynbcauum B
noktesown aptepun +20—30 MM pT. CT. (T. €. HECKONbKO BblILe npeanonaraemoro Al).

9. OTKpbITb BEHTUNb, MEAJIEHHO BbIMyCKaTb BO3A4yX, BbICMNyLIMBAs TOHbl, CNeAMTb 3a MOKa3a-
HUSIMW MaHOMeTpa.

10. OTMeTUTE UMdPY NOABNEHUA MNEpBOro ygapa MynbCOBOW BOJSIHbI, COOTBETCTBYHOLLYIO CU-
cTonmn4yeckomy AL
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11. «OTMETUTbY NCYE3HOBEHNE TOHOB, YTO COOTBETCTBYET Anactonmdeckomy ALl Npumeya-
HMe: BO3MOXHO OCJTOXHEHNE TOHOB, YTO TOXE COOTBETCTBYET Anactonnyeckomy ALl
12. BbINyCTUTb BECb BO3YyX U3 MaHXETKMN.
13. MNoBTOPUTL NpoLEeAypYy Yepe3 5 MUHYT.

OTO UHTEpEeCHO:

MoBbliweHne aaBneHnst Ha kaxgple 10 MM pT. CT. yBENNYMBAET PUCK Pa3BUTUS CEPLEYHO-
cocygucTbix 3aboneBaHni Ha 30%. Y niogen ¢ NOBbIWEHHLIM AaBfieHUEM B 7 pa3 valle
pa3BMBalOTCS HaApyLUEHWs MO3rOBOro KpoBOOOpalleHusa (MHCYNbTbl), B 4 pa3a uvalle —
nwemnyeckan OonesHb cepaua, B 2 pasa 4valwe nopaxeHue cocygoB Hor. MIMeHHO ¢
U3MepEeHUss apTepuanbHOro AaBneHnss HeobXooMMO HavMHaTb MOUCK MPUYMHBI TaKUX
YyacTbIX MPOSABNEHUA AUCKOMAOpTa, Kak ronoBHasa 60sb, cnabocTb, ronoBOKpyxeHue. Bo
MHOMMX Crly4asix 3a AaBfieHNEM HeOOXOAMM MOCTOAHHBLIA KOHTPOSb, U U3MEPEHNA CrieaQyeT
NPOBOANTL MO HECKOSIbKY pa3 B AEHb.

Cwucro;| nueckor Onacton ny eekuw’ -OueHka vpoEiifi
(Sing Uo np na
MeHblue 139 MeHbLue 80 OnTH MobItOC
120-129 SO— «J1 11 op Ma,'1 bHOE
130-139 8H— S9
Bbicokoe HopmarnbHee
1-301 90 99 1 -9 cTeneHb AT*
1GO- 179 100-109 2-a cteneHb Al
.1HOwusBbline 11 O 1 bbiwe 3-a ctenenb Al

Puc. 26. Knaccudukauus NoBbILLEHHOTO AaBneHns (apTepuanbHom
runepTenaum (Al))

ApTepuanbHaga runepTeH3ns — CTOMKOE MOBbILLEHWE apTepuansbHoro gasneHusa ot 140/90 mm pr.

CT. U BbILLE.
ApTepuanbHaa rMnoToH3MA — CTOMKOE WK PErynsapHoe MOHWXEHWE apTepuasibHOro [aBneHus
Huxe 100/60 mm. pT. CT.

JlabopaTtopHas pabota No1

«/I3MepeHmne apTepuaribHOro A4aBfIeHNUS rpu NMoOMoLLN LINGOPOBo iabopaTopum
Releon Litex.

Llesnb paborsi . TIpoBECTU N3MEPEHNST KPOBSIHOTO AAaBIEHUS.

3anaum:

1. W3yuutb rpadmk namepeHmsa KpoBAHOro AaBneHus.

2.  Onpepenutb 3Ha4YE€HUE CUCTONNYECKOrO U ANACTONMYECKOrO AaBIEHNS.

Marepunarnbr n obopygosarHne: umdpoBas nabopaTtopus Releon Lite, (BaT4uMkK apTepuanbHOro
[aBIEeHNs1) MaHXEeTKa C rpyLuen ona HarHeTaHus Bo3ayxa.

MnaHwWweT unm nepcoHarnbHbIN KOMMLIOTEP C NPOrpaMMHbIM 0becneyeHnem.

TexHuka 6e30r1acHocTH.

1. Mepep Havanom paboTtkl ocBoboaMTE paboyee MECTO OT MOCTOPOHHMX NPEAMETOB.

2.  To4HO BBINOMHAET yka3aHusa yuutensa 6uonornv npu paboTe ¢ aNeKTPOHHbBIM 060pyaOBaHNEM
B OTHOLLEHUM cobnofieHNa NopsaKa OeNCTBUN.

3. TpwuctynaTtb K paboTe TonbKO Toraa, Koraa yyeHue ybeguncs B UCnpaBHOCTM 060pyn0BaHuUS.

4. Yvawmnca He 6epé€T 6e3 paspelueHuss yuutensa 6uonorny MMKpOCKOMN, npenapaTbl U apyroe
obopypoBaHue ¢ apyrux paboumx MecT, He BCTaéT ¢ paboyero Mecta M He XOAWUT Mo KabuHeTy BO

BPEMSI 3KCMNEPUMEHTA.
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5. Mo okoH4aHun paboTbl y4EHUK NPUBOAUT CBOE paboyee MeCTO B NOPSIAOK.

lTopsaok npoBeneHUs IKCIEPUMEHTA.

1. Hanoxute maHxeTy Ha nnevo. NpeasapuTenbHO CHUMUTE NIIOTHYIO OAeXAY .

2. BcTaBbTe BO3AylWHYy TpyOKy B BO3AylWHOE rHe3no npubopa (oaTtumk apTepuanbHOro
paenenus Releon Lite.

3. T[pocyHbTE pyKY B MaHXeTY.

4. CappTe NpAMO, PyKy pacronoxuTe Ha CcTofle, MaHxeTa AonxHa ObiTb pacrnofioxeHa Ha
YPOBHe cepaua.

5. 3anyctute nporpammy Releon Lite.

6. Haxmute Ha kHONKy «CTapT».

7. HarHetante BO34yx B MaHXeTKy A0 MOMEHTa, KOrga Ha feBOW MaHemnu nporpammbl He
NOsIBUTBCA HaAMMCh «0CTaTOYHO HaKa4YaHo» UNn NPO3BYYUT CUrHar.

8. TnaBHO cnyckanTe BO3AYyX, OTKPbIB BUHT.

9. Ha neBow naHenu nporpammbl JOSTXHA NOABUTCA MHGOPMaUnMsa O AaBrneHuuM U nynbce., a B
LeHTpe —rpaduk.

WHTepBan BpemMeHn Mexay U3MepeHUsMU apTepuanbHOro AaBfieHUsa 3aBUCUT OT MOCTaBIEHHbIX
3ajay, Bo3pacTa naumueHTa, Hanmumusa apuTMum n gpyrux )aktopos.

Mpn Heo6XxooMMOCTM BbLIMOJNTHEHNUST Cepun U3 2—3 MOBTOPHbLIX U3MEPEHUA WMHTEpPBan BpPEMEHU
MEeXAY HUMW OONXEH CoCTaBnAaTb He MeHee 15 cekyHp. B 3Tom cnydae peructpvpyeTtcsi cpegHsas
BEMWUYNHA STUX UBMEPEHUNA.

PasHuua B paBneHMM Ha pykax MOXET OblTb BeCbMa CyLIECTBEHHOMW, MO3TOMY PEKOMEHAYeTCA
NpoOBOAMTL M3MepeHMe Ha pyke C 6Gonee BbLICOKMMU 3HAYEHUAMU apTepuanbHOro AaBfiEHUS.
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3admKcupoBaTh pe3ynbTaThl UCCNeAoBaHUsA B NPOTOKON:
lMoka3zaTenb Pesynbtar

ca
an
na
Hopma C[ (no popmynam)

Hopma O (no doopmynam)

CL, (cuctonuueckne paBneHue) — nokasaTeflb BeNYMHbl MakKCUMasnbHOro apTepuanbHOro
[aBneHns;

OO0 (anactonuMyeckoe paBneHue) — mokasaTenb BeNWYUHbl MWHUMAsIbHOrO apTepuanbHOro
[aBneHns;

M0 —nynbcoBoe gaBneHue.

BenuumHy nynbCOBOro [AaBfeHUs pPacCYMTbIBAlOT, BblYMTasi W3 BENUYUHbI  CUCTONMYECKOrO
[OABIEHUS BENIMYMHY OUACTONINMYECKOrO.

Ina onpepeneHnsa LOMKHON WHOVBWAYaNbHOW HOPMbl apTepuanbHOro AaBfleHMs MOryT ObiTb
NCMNOJIb30BaHbI CriegyoLme 3aBUCUMOCTHU:

Y MyxunH—CLO =109+ 0,5X+0,1Y,00=74+0,1 X+0,15Y
Y xeHumH—CO =102+ 0,7 X+ 0,15y, 00 =78+0,17X+0,15Y roe X —
BO3pacT, roga. ¥ — macca Tena, Kr.

AL

BbiBogbl.

CdopmynupyinTe BbiBOAbI MO BONPOCaM.

1. Yt0 Takoe aptepuanbHoe gasneHne?

2. B yem cywHOCTb METOANKUN N3MEPEHNS apTepuanbHOro gasneHus no metogy Kopotkosa?
3. Yto Takoe nynbcoBoe gaBneHue?

JNabopaTtopHas pabota Ne 2

«DyHKLMOHanbHble NPOObI HA PeaKTUBHOCTb CEPAEYHO- COCYANCTON CUCTEMBI»

TeopeTtuyeckas 4Yactb

CUWHXpOHHaA perncTpauua pasfnunyHbix BHEWHWUX nposieneHun peatenbHoctn CCC (cepaeyHo

COCYyANCTON cuCTeMbl) Mpu MNPOBEAEHUM pa3nuyHbiX  YHKUMOHANbHBIX Mpob  pacwmpseT
AVNarHoCTMYeCKne BO3MOXHOCTM B aHanu3e paboTbl 3TOW BaXHOW CUCTEMbl opraHuama. Peakuun
reMoanHaMuKM Ha (PyHKLMOHAaNbHbIE HAarpy3Ky MOXHO pa3fieNnTb Ha TPU OCHOBHbIE TUMa:

* afeKBaTHbli C YMEpEHHbIM y4alleHMeMm nynbca He 6onee 50 % K WUCXOOAHOMY YPOBHHO,
yBenuyenvem cuctonudeckoro AL po 30 % npu He3HauuTenbHbIX konebaHusx puacrto-
nuyeckoro AL n BOCCTaHOBNEHMEM B TeYeHne 3—5 MuH;

* HeafeKBaTHbIN C Ype3MepHbIM YBENUYEHNEM NoKa3aTenen nynsca n AL n 3agepxkon

BOCCTaHOBJIEHUS 6onee NATU MUHYT;

* MapajoKcarnbHbIVi TUM peakLmu, He COOTBETCTBYHOLLMI SHEPreTUHECKMM NOTpeBHOCTAM, C
konebaHunsimu nokasatenen mexHee 10 % K NUCXOAHOMY YPOBHIO.

[MpakTnyeckas YacTtb

L{ernb pabotsl; OUEHUTL PEAaKTUBHOCTb CEPAEYHO-COCYANCTON CUCTEMBI U TUM FEMOAMHAMUKN Ha

yHKUMOHamNbHbIE Harpy3kKu.

Marepuaribi u 060py0BaHmne:; uudpoBas nabopaTtopus Relab (AaTuvk apTepuanbHOro AaBneHusl)

MaHXeTKa C rpyLien Ana HarHeTaHns Bo3ayxa.
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MnaHweT unn NepcoHanbHbI KOMMNbIOTEP C NPOrpamMMHbIM 06ecneyYeHmeM.

TexHuka 6e3onacHocTy (CMOTPETb UHCTPYKUMA B paboTte Ne 7)

lTops[0K MpoBe[eHNST SKCIIEPUMEHTA.

1. TMpoeecTtn namepenne AL n YCC B nokoe un nocne pmsndeckon Harpyskm (20 npucegaHma 3a
30 cekyHp) ¢ MHTepBanom B 1 MUHyTYy.

2. Hanoxwute maHxeTy Ha nneyvo. [NpeasaputenbHO CHAMUTE NIOTHYIO OOexay.

3. BcraBbTe BOo3ayLLHYIO0 TPYOKY B BO3AYLUHOE rHE3[0 Npubopa (paTymk apTepranbHOro
nasnexns Relab).

4. TlpocyHbTe pyKYy B MaHXeTy.

5. CsapbTe NpAMO, pyKy pacnosioxuTe Ha CTone, MaHxeTa A0MXHa HaXoauTbCs Ha YPOBHE
cepaua.

6. 3anyctute nporpammy Relabn HaXMUTE Ha KHOMKY CTapT

7. HarHeTante BO34yXx B MaHXeETKYy IO MOMEHTA, KOoraa Ha NeBoun naHenm nporpaMmbl He
NOSIBUTBLCA HAAMUCh «40CTaTOYHO HaKa4YaHo» UNu NPO3BYYUT CUrHan.

8. [lnaBHO cnyckanTe BO34yX, OTKPbIB BUHT.

9. Ha neBoi naHenun nporpamMmmsbl A0SXHa NOABUTCA MHGOpPMaUNa O AaBfeHMmM U NyrnbCe.

10. 3acdmkcupoBaTtb pe3ynbTaTbl UCCNeA0BaHMA B MPOTOKOS.

11. CpenaTtb BbIBOA.,

lMpoTokon BbINONHeHUA paboTbl

CocTosiHMe AO YccC
B nokoe UCC1.......
Mocne 20 npucenaHuin YCC2.......

Ona oueHkun TpeHnpoBaHHOCTN CCC K BbINOMHEHNIO (PU3NYECKON Harpy3ku MoryT UCMosb-
30BaTbCA Takue nokasaTtenu, Kak KoadduumneHT BbiHocnnsocTh (KB)

KB = (4CC /NAHO0

* M nokKasatesnb KayecTBa peakuuu (MKP):

NKP = (N2 —na1)/(4Cc2 — YCcCi),

* roe

Na1 n YCC1 — nynbcoBoe gaBneHne n NynbC OO Harpy3Ku;

MNa2 n YCC2 — nynbcoBoe faBrieHne n NysbC NOCHe Harpy3ku.

lMpoTokon BbINONHeHUA paboTbl

PesynbTtathl nccnegosaHma CCC Ha (pyHKUMOHaMNbHYO peakTMBHOCTb

Bpems otgpixa, MyH

NcxopHble -
Mokazatenu 20 npucegaHun 15 cek ber 3-X MuH ber
[aHHble
1] 2|3 12| 3 |4 1|23 4
UccC
AL makc
Al MyH

JlaboparopHas pabora Ne 3.

Usmeperne aprepnaribHoro gasreHns. OnpeneneHne CUcToIm4ecKoro ¥ MuHyTHOro oobLemMoB
KpOBY pac4YeTHbIM METOHOM
TeopeTtuyeckas yactb
Mpu KaxaoM cokpallleHun cepala B apTepum BoibpacbkiBaeTCcs onpefeneHHoe KONMMYEeCTBO KPOBM,
KOTOPOE Ha3blBalT CUCTOSIMYECKUM UK yaapHbiM 06 bemom kpoeu (COK nnmn YOK).
Ceppaue, BblbpacbiBas KpOBb B aOpTy W NETOYHYH apTEPU0 BO BPEMSI CUCTONMbI, CO3AAET B HUX
[AaBneHve, HeobxoAumoe Ans NpPOABUXEHUS KPOBWM MO Bcemy cocyamuctomy pycny. CBobogHomy
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nepenBuMXeHUo KpoBM MO cocynam NpenatcTByeT pag, hakTopoB: COMPOTMBIEHUE Nepudepudeckmnx
COCy[0B, TPEHME YaCTWUL, KPOBU O CTEHKWN COCYLOB.

BenuumHa KpoBAHOro AaBneHnss 3aBUCUT rMaBHbIM 0O6pa3oM OT CUCTONIMYECKOro o6bema KpoBu U
AnameTtpa cocynoB. B cBol oyepedb CUCTONMYECKMI 0ObEM KPOBWM 3aBUCUT OT CWMbl COKPALLEHWUN
cepAaua: Yem cusibHee CokpalleHue, Tem b6onblie o6bem BbibpacbiBaeMon KpoBu. [1oaTomy aaBneHne
B apTepuax OyAeT TeM BbILLE, YEM CUSIbHEE COKpaLLEHME cepaLa.

KpoBsiHOe OaBneHne HeoAMHAKOBO B pa3HbIX yvacTkax cocyauctoro pycna. Camaa 6onbluas
BENNYMHA KPOBSAHOrO AaBfEHUS B aOpTe, HECKONMbKO MeEHbLle — B KPYMHbIX apTepuax. KpoBsHoe
AaBrieHne no Mepe ypaneHus cocyfdoB OT ceppua MOCTEeNeHHO CHUXAaeTCcHa: ero BennyMHa Tem
MeHbLUE, YeM Jarblle cocyp, OT apTepuarnbHOro otaena cepaua M 4yem 6nvMxe oH K BEHO3HOMy. B
NosbIX BEHax OHO MHOrAa CTaHOBMTCS AaXe Huxe aTMocepHoro.

[aBneHne B apTepuax HEOAMHAKOBO B pas3nuyHbix dasax cepaeyHoro umkna. OHo Haubonbliee
BO BPEMSA CUCTOSbl U Ha3blBAETCA CUCTONYECKUM WM MaKCUMalbHbIM AaBreHMeM. B cocTosaHum
MOKOS1 Y B3POCIIOro YefioBeKa CUCTONIMYECKOE AaBJiEHNE B MS1IEYEBON apTepUM B CPELHEM COCTaBnAeT
120 mm pT1. cT. Bo Bpema AgumacTtonbl [aBfeHMe KpPOBM HauMeHbllee, OHO Ha3blBaeTcs
ONacTONMYECKMM UMM MUHUMAMbHLIM AaBreHnem. B cpegHem B nne4vyeBon apTepuy OHO COCTaBMseT
70 MmMm. pT. CT.

PasHuua mexagy CUCTONMYECKUM U ANACTONMYECKMM OaBfIEHMEM MOSy4Ynna Ha3BaHMe NynbCOBOro
paenennss. OHO ABNSETCA BaXHbIM MoOKasaTeneM (YHKUMOHANIbHOIO COCTOSIHUS  CepheyvHo-
COCYANCTOWN CUCTEMBI.

Y 4yenoBeka MOXHO OMpedenuTb BENUYUHY CUCTONMMYECKOrO W ANACTONIMYECKOro AaBreHus
MeToaoM KopoTkoBa npy NOMOLLUY PTYTHOIO UMK NPYXUHHOrO MaHoMeTpa nNnbo ncnonb3ysa umndpoBble
nabopatopuu. (Aatumk paeneHus) 3Hast BenuuuHy cuctonudeckoro (CL), anactonuueckoro (O[) v
nynscosoro (MO)aasneHua kposu, YCC, MOXHO No chopmyne paccymutaTb BEMMUNHY CUCTONMMUYECKOTO
(B M) 1 MUHYTHOTO (B 1) 06BEMOB KPOBM y YeNnoBekKa.

LUnpokoe npumeHeHne nony4ymna copmyna Crappa:

CO=[(100 +0,5xNA)— (0,6 xAA)]-0,6 xB,

roe CO — cuctonuyecknii o6wém; ML, — nynscoBoe aasnenue; [, — opuactonuyeckoe agaenexHue; B —
BO3pacT MCMbITYEMOrO.

YcTaHoBMEeHO, YTO pacyéTHble BennyuHbl CO, NonyyYeHHble C MOMOLLbIO 3TOM (POPMyIibl, XOpPOLLO
COBMafaloT C AaHHBbIMW, NOMYYEHHbLIMU KNAaCCUYECKMMUN METOLAMMU.

MWHYTHbIN 06EM KpOBU paccunTbiBaeTcs No oopmyre:

MOK = CO x4CC,

roe MOK — MUHYTHbIM 06BbEM KpoBu; CO — cuctonudeckuin obbvem; UCC — yacToTa cepAeyHbIxX
COKpaLLEHNIA.
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*

[MpakTnyeckasa YyacTb

Llenp paborsi: paccuutaTb MUHYTHBIN U CUCTONUYECKM OBBbEM KPOBU MO 4YacToTe cepAeyHbIX
COKpaLLEHUN.

Ob6BEeKT uccrieoBaHMI; 4es10BEK.

Obopy.nosaHue: udposasa nabopaTopus, AaT4MK apTepuanbHOro AaBneHus.

TexHuka b6e3onacHocTy (MHCTPYKLMSA B paboTte Ne1).

lTopsaok npoBeneHUs IKCEPUMEHTA.

1. O3sHakoMmbTeCb C YCTPOWCTBOM Mpubopa, NpPUMEHAEMOro Afsi U3MEPEHUs] KPOBSIHOTO [aB-
neHus.

2. O6HaxuTe neByl pyKy ucnbityemoro. O6epHUTE MaHXeTy MMOTHO BOKPYr CepeauHbl nreya
NCMBITYEMOrO TakK, YTOObI e HUXHWUIA Kpa Haxoauncsa Ha 2,5—3 CM BblILLEe NTOKTEBOTO cruba.

3. K mMaHxeTke nogkni4ymTe AaTtyuk apTepuansHOro AaBneHns

4. Bknouute Ha MK vnu nnaHweTe nporpaMmmy And U3MEpPEHUs apTepuanbHOro OaBneHusa U
3anycTuTe ee.

5. HarHeTanTte BO34yX B MaHXeTy OO TeX Mop, NOKa Ha NIeBOM MOfle 9KpaHa He MosABUTbCA
3anucb «[1ocTaToO4yHO» UM NPO3BYYUT 3BYKOBOW CUTHarT.

Mokazatenu B Hopme Y ncnbiTyemoro
YUCC, ya./MuH 60-80
90-130

CucTtonunyeckoe gaBrneHue, Mm
pT.CT.

60-85
[dunacTtonnyeckoe gaBneHne, Mm
pT.CT.
[MynbcoBoe gaBneHue, MM pT.CT.
Cuctonnyeckuin o6bEm, M 70-80
MWHYTHbIN 06BEM KPOBMU, N 4,24-5,3

6. MeaneHHo BbiNyCcTMTE BO3AyX M3 MaHxeTbl. CHUXas AaBNeHWe B MaHXeTe, BHUMATENbHO
crneauTe 3a AaHHbIMU Ha 9KpaHe.

7. TNosiBUTbCS BEnNUYMHA MaKCMMANbHOTO (CUCTOSIMYECKOrO) AABMEHWs, T.e. B 3TOT MOMEHT
TONbKO BO BPEMSI CUCTOMbl KPOBb MPOTafKMBAeTCA Yepe3 CAABMIEHHbIA y4acTOK cocyda U MUHU-
MasibHOe (AMacToNMYeCcKoe) AaBneHNe.

8. Onpepennte CUCTONMMUYECKMA W MUHYTHbIN OBBLEMbI KPOBM pacYeTHbIMU METOAaMMu Mo
¢popmyne Crappa.

PexomeHaaLmn kK 0GhOpMIIEHNIO PE3YIIbTATOB PAbOTbI. M0STyYEHHBIE AAHHBIE 3aHECUTE B TaOIIHLLY.

BbiBogbl u  obcyxXaeHne pe3ysibTatoB paboTel. CpPaBHUTE MOJlydeHHble pe3ynbTaTbl C

HopMarnbHbIMU BenMyYnHamMu. O6bACHUTE NPOMCXOXAEHUE CUCTONUYECKOrO U AnacTtonmdeckoro AL
JNlabopaTtopHas pabota Ne 4 .

«OnpepeneHne MMHYTHOro 06bEMa KpoBoobpaLLeHNs KOCBEHHBIM METOAOM B MOKOE U nocne
u3nyeckon Harpyskm»
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Llenb paborsi: O3HAKOMUTBLCS C MeToaMKomn onpeaeneHns MOK

TeopeTnyeckasa 4Yactb

MuHYTHbIN 06BEM KpoBoobpaleHna (MOK) siBnseTcsa ogHUM M3 rMaBHbIX NokasaTeneH yHKLMM
cepaeyHo-cocyaucTon cuctemnbl. Metoapl onpegenedna MOK moryT ObiTb pa3feneHbl Ha npsmble
(Puka, ponnbmana. CrioapTa-lamMunbToHa, Tepmopgunnwoumm u np.) U Henpamble (CTappa,
ccurmorpadpmnyecknii, bannncTorpadnyecknii).

Bonbwoe pacnpoctpaHeHne nonyumn metog Crappa (1954). 3ToT MaTeMaTM4ecKun MeTop,
onpegenexHna MOK 3akniouyaeTcs B pacyeTax Mo creuvanbHbiM amnupuyeckum cdopmynam. Y wuc-
NbITyeMoro onpeaensitoT apTepuarnibHoe AaBneHWe M 4acToTy nynbca (Mcrnonb3ys undpoBylo na-
6opaTopuio). 3aTem no chopmyne onpeaensoT cucTonuyecknin (yaapHoiin) o6bem kposu (COK):

COK=100+0,5N4-0640-0,6B,

roe N4 — nynbcoBoe aasneHune (MM, pT. CT.);
OO0 — anactonmyeckoe aasneHune (B MM. pT. CT.);
B — Bo3pacrT (B ropax).

Mocne onpepeneHus cucTonuMyeckoro obbema nerko paccuutate MOK -MuHyTHbIN 06BbeM
KpoBOObGpalLeHus no opmyne:

MOK = CO x YT, rpe YN — yactoTta nynbca.

Y 3popoBbix niogen sennumHa MOK nopBepXeHa 3HaA4MTENbHbIM KonebaHusMm, CBA3aHHLIM C
MorioM, BO3pacToM, BECOM M POCTOM, @ TaKXe C XapaKTepoM OesTeNbHOCTY.

M3mMeHeHne 4acToTbl CepAeYHbIX COKPALLEHWUI U KPOBAHOrO AaBrieHus npu gusnyeckon pabote
pa3fMYHON TAXECTMW.

TexHuka b6e3ornacHocTy (MHCTpyKLus B paboTte Ne1).

lTopsA0K NPoBEAEHNT SKCIIEPUMEHTA.

1. Tposectn namepenne AL n YCC B nokoe u nocne ¢pusnyeckon Harpyskm (10 n 20 npu-
cepaHuva 3a 30 cekyHA) C UHTEpPBaNom B 1 MUHYTY.

2. Hanoxwute maHxeTy Ha nneyo. [NpensapuTenbHO CHUMUTE MAOTHYHO oAeXay.

3. BcTtaBbTe BO3ayLUHY0 TpybKy B BO3AylWHOe rHe3no npubopa (oaTtynk apTepuasribHOro
nasnexns Relab).

4. TlpocyHbTe pyKy B MaHxerty.

5. CapgbTe npsIMO, pyKy pacrofioxXuTe Ha CTOone, MaHXxeTa [OSKHa HaxoAWTbCHA Ha YpOBHE
cepoua.

6. 3anyctute nporpammy Relab v HaxXmMnTe Ha KHOMKY CTapT.

7. HarHeTanTe BO34yX B MaHXeTKy A0 MOMEHTa, Korga Ha JieBOW NaHenu nporpaMmmbl He
NOSIBUTBCA HAaAMWCh «A0CTaTOYHO HaKa4YaHo».

8. TnaBHO cnyckanTe BO3AYX, OTKPbIB BUHT.

9. Ha neBow naHenu nporpamMmmbl JOIXHA NOSBUTCS MHOPMaLMS O AaBMEHUN U NyNbCe.

10. 3admkcupoBaTh pe3ynbTaTbl UCCNE0BaHUA B MPOTOKO.

11. CpenaTb BbIBOA,

PexomeHgaLmm rno oghopMIIeHNIo NpoToKoaa paboTsl

Mony4yeHHble gaHHble 3aHecuTe B Tabnuuy. Cpoenante 3aknoyeHne 06 nameHeHun CO n MOK
nocrne duanyeckon Harpysku. B cnyyae yBennuenma MOK oTBeTbTe Ha BOMpoc: «3a CYET 4ero
npoucxoamT Bo3pactaHune gaHHoro nokasatens nocne 10 npuceganuin n nocne 20».

MpoTokon nabopaTopHoi paboThbl

«MN3meHeHre YacToTbl cepAeyHbIX COKPALLEHWIN 1 KPOBAHOMO AaBneHuns npu dusmyeckon paborte
pasnuYHON TAXECTU»

110 B copepxaHnue



mm ey 3z oa Pp— Pragg— I

MokazaTtenu Mokon Mocne Mocne

10 npucenaHnin 20 npucepaHnin

YacToTa cepaeyHbix co KpauleHun (UCC)

Cuctonn4yeckoe gasneHme

Onactonnyeckoe
AaBJieHne

lMynbcoBoe faBnexHune

Cuctonnyeckuih o6 bem Kposu

MUWHYTHBIN 06BEM KPOBM

B ycnoeusix ocHoBHoro obmeHa MOK y 300poBbix nogeH paeBeH 3,5-5 n B MUHYTY, Npu 3TOM
OTKIIOHEHNA He npeBbiwakT + 10% OT [OMKHON BEMUYMHBI MUHYTHOrO o6béma KpoBOOOpaLLeHus
(OMOK). Y niogen ¢ pa3nuyHbiMK 3aboneBaHusMKU OTKMoHeHUss MOK B nokoe kak B Ty, Tak U B
APYryto CTOPOHY BblpaXeHbl B 60MbLUEN CTENEHUN, YEM Y 3[0POBbIX.

Monb3ysicb metogom Ctappa, onpegenute MOK nocne cusundeckon Harpysku (20 rny6okux
npuceganmn 3a 30 cekyHA) u cpaBHuUTb ero BenuumHy ¢ MOK B nokoe. lNynbc n aptepuanbHoe
AasneHne onpenenatb kaxable 30 ceKkyHA nocrne Harpy3kn n tedeHme 6-tmu MUHyT. 3aTeM, paccynTas
MOK no nony4YeHHbIM AaHHbIM, Bbl4epTUTb KpuBytlo avHamukn MOK nocne Harpy3ku. Cgenante
BbIBOL;:

CdopmynupyinTe BbiBOAbI.

Tembl MHAMBUAYANBHOMO MPOEKTa:

«CpaBHeHne MOK y LLIKOMbHUKOB C pa3fnyHbiMy rpynnamMmu 340p0OBba».
«3aBucnumoctb MOK y pa3Hbix BO3paCTHbIX Fpynny.

KOHTPOJIbHBIE BOMPOCHI.

1.

UTto Takoe KpoBsiHOE AaBreHne?

2. [datb onpepeneHve aptepuanbHoe AasneHme?
3. Ot yero 3aBucuT apTepuanbHoe AaBneHme?
4. [Mepeuncnutb NpubopbI, NO3BOSSIOLME ONPEAENUTL KPOBSIHOE AaBneHune. YTo

0603HavaeT nokasaHue npubopa 120/907

5. [OaTb onpegeneHune cuCTose u guacTore.

6. OT yero 3aBMCUT UHTEPBAs BPEMEHN MEXAY U3MEPEHUAMY apTepPUanbHOro AaBneHna?

7. B uem nsmepsetca nasneHue?

8. UT0 03Ha4aeT TEpMUH auacTonmyeckoe AaBneHme?

9. Kakum 6onesHaM cooTBETCTBYHOT AaBneHus Bbiwe 140/90 n Hnxe 90/507?

10. OaTb onpeaeneHne nynbCoOBOW BOSIHBbI.

11. Yt0 Takoe CO? MOK?

3anaHnel:

B opraHname uyenoBeka KpOBb TeYeT MO COCyAaM CBA3bIBAET KaXAbl OpraH M Kaxayl Knetky
Tena mexay coboi. OHa pa3HOCUT NUTaTENbHbIE BELLECTBA, KOTOPbLIE MONy4YMna U3 NULWKM B opraHax
nuweBapeHusi. OT NErkux KpoBb AOCTABMAAET K KNeTkam Kucnopog, a 3abupaet yriekucrnblin ras,
BpeaHble oTpaboTaHHble BeljectBa. OHa MNOAAEpPXMBAET MOCTOSIHHYIO TeEMMepaTypy Tena wu
3alMLaeT opraHn3m oT BpedHbIX MUKpoboB. Ceppaue — yAVBUTENbHBIA U HAAEXHbIA MOTOP, Hacoc,
KOTOpbIn paboTaeT B TedeHun Bce xm3nm (oo 100—150 neT), 6€3 0CTaHOBKU U «pEMOHTAY .
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BNONOIrnA

Bonpochei

B yem npuymHa Takom HeyTOMMMOCTM paboTOCNOCOOHOCTM cepaua 1 ero MbiwL,?

Bornipoc Ne 2

CKonbkKo NUTPOB KpOBM MNepekaymBaeT ceppaue YenoBeka 3a 1 yac u 3a 1CyTKM, ecrnm OHO
COKpaljaeTca B cpegHeM 75 pas B MVH., BblOpacbiBasa Npy KaxaoM COKpaLLEHUM U3 ABYX XeNy4o4KoB
150cmkpoBu?

3anarne 2:

MpencrtaBbTe puTMmMYHyto paboTy ceppua 80-neTHero 4yernoBeka (KoTopasi npefcTaBfieHa Ha
cXeme) n, ucxona N3 NpoAOIXUTENBHOCTU ha3 CEPAEYHOro LMKIa, onpeaennte, cKonbko net us 80 y
Hero:

1.  oTgpIxanu Mbilubl XeNyaKoB cepaua;

2. oTAbIXxanu Mbilubl Npeacepovn;

3. OblnY 3aKpbIThbl CTBOpPYaTbIE KIlanaHbl;

4. OblnK 3aKpbITbI NOMYSYHHbIE KNanaHbl.

CepaeyHbIn LUK

Mepeuncnute casbl cepaeyvHoOro Lmkna n gante um
XapaKTepUCTUKY:

3anaHne 3:
Mpu Xape 1 BOSIHEHMM KOXa KpacHEET, Ha X0roAe 1 nNpu ucnyre — 6negHeer.
Bornpoc. MNovemy?

3anarne 4:

B un3BecTHom onbiTe UTANbAHCKOrOo yyeHoro Mocco 4enoBeka KnagyT Ha rOPU30HTarbHYH
nnaTgopmMy O4YeHb YYBCTBUTENbHBIX BECOB M YPaBHOBELLUMBAHUIO NX. CTOUT NCMbITYEMOMY HECKOJbKO
pa3 MnoweBennTb NanbLamn HOr, Kak cTpernka npubopa nokaxeT, YTo CTOpoHa nnatdgopMmebl, roe
nexart Horum onycTunacb. A Mpu peleHun UM CROXHOW MaTeMaTU4eCcKoW 3ajadu OnyCTUTCS ApYrow
KOHeL|, nnaTgopmbl Kak Ha pUCYHKE.
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Kak 1 B 3aBUCUMOCTU OT Yero aMeHsieTcs cCHabXxeHne KpoBbi?

3anaHns Ha QYHKLNOHATbHYH PaMOTHOCTE

3anannel.

Y 3HaunTenbLHON YacTu NaUMEHTOB C MOBbILLEHHbIM apTepuanbHbiM JaBNEeHMEeM Takoe COCTOsiHUE
opraHu3amMa oO6yCroBneHO W3MEepeHUeM [aBfieHuss Ha npueme y Bpada. OHO paxe Mony4vuno
crneunanbHOe HasBaHWe — «runepTeH3ust BGenbix XanatoB» WU «CUHAPOM Oenbix XanatoBy.
MoBbIlEeHNe [aBneHnUa B JAHHOM Cryyae CBSA3bIBAlOT CO CTPECCOM OT nocelleHns 60onbHuLbI, Toraa
KakK M3MepeHue B JOMALLHMX YCIOBUAX MMM C MOMOLLbLIO NEPUOSUYECKOrO KOHTPONSA pa3sMellaemMbim
Ha Tene aBTOMATUYECKMM YCTPOMCTBOM MOKa3biBaeT, YTO AaBreHuMe B Hopme. [MoaBepXeHHOCTb
CBfI3aHHbIM 3ab0MeBaHUsIM y TakuMX MauMEHTOB MeEHbLUe, YeM Yy MOCTOSHHbIX TMNEPTOHUKOB, HO
bonblle, YyemM y 006bl4HbIX ntogen. CTout [o6aBuUTb, YTO CyLLECTBYeT M 0bpaTHbIi DEHOMEH, Tak
Ha3blBaemMas MacKMpoBaHHas rmnepTeH3us, Koraa y yerioBeka AaBfieHUe MOCTOSIHHO MOBbILEHO, HO
npv 60MbHUYHOM U3MEPEHMU MPUXOONUT B HOPMY.

Borpoc 1.

UTo Takoe MacKknpoBaHHada rmnepTeH3nag?

1. TlocTOoSIHHO NOBbLILLEHHOE apTepuanbHOe AaBMEHUS.

2. TloBblWeHHOE faBneHne, a Npu N3MePEeHNN OHO MPUXOAMUT B HOPMY.

3. HopmanbHoe apTepuanbHOe faBneHue, a npu Buae Bpada OHO MoBbILIaeTCA

4. TloCTOSIHHO MOHMXEHHOE apTepuanbHOe AaBrieHue.

Borpoc 2.

Kakue xapaKTepucTuKu OTHOCATCA K TMNepTOHUM?

1. TloBblWeHNE KPOBAHOIO JaBNEHNS.

2. TloHMXeHune KpoBSHOro AaBrieHne

3. YBenuumBaeTcs NPOCBET KPOBEHOCHbIX COCYA0B.

4. CyxaeTcq nNpoCBET KPOBEHOCHbIX COCYAOB.

Boripoc 3.

Kak nsBectHo paboyee KpoBSiHOE AaBMEHWE Yy KaX[oro YenoBeka WUHAMBUAYaNbHO, HO CpedHun
nokasaTtenb coctasnseT 120\80ya\mMuH.

Ecnu y yenoBeka pabouyee nasneHue coctaBnset 120\80, To npu noHWxeHnn ByayT HabnoaaTbCs
crnepyowme nNpu3Haku:

[onoBHas 6onb Oa /Het
CnabocTtb Oa /Het
MoBblWweHHas paboTocnocobHOCTb Oa /Het
YcuneHne BHUMaHUS Oa /Het
[Mpn3Hakn He n3MeHAKTCA Ha /Het

Boripoc 4.

Kak n3BecTHO cTpeccbl pa3BMBalOT MHOXECTBO 3aboneBaHui, B TOM 4YMCME CBSI3aHHble U C
N3MEHEHUE KPOBSHOIo AaBlieHus.

Hangute 3aboneBaHns cBA3aHHbIE C U3BMEHEHUEM AaBlEHUS:

MHdapkT a /Het
"'mnepToHus Ha /Het
OHype3 [a /Het
'MnoToHusa [a /Het
'MnoguHamus Oa /Het
"mnepTteH3us
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Bornpoc 5.

BbiGepuTe Npu3aHaky xapakTepHble A Takoro 3aboneBaHne Kak runepToHUS:
*  MynbCcUpylOLLLAA ronoBHas 60nb;

*  TONOBOKPYXEHWE;

*  MOKpacHeHWe nuua;

*  MOHWXEHHasl yTOMNISEMOCTb;

*  MOBbILEHHAsA YTOMAEMOCTb;

e cnabocrTb;

*  MerlbkaHue MYLLEK nepep, rnasamu;

*  opbllKa, KOTOpas Npu Harpy3kax ycunmueaeTcs;
*  OTEeKU;

*  MOTNMBOCTb;

*  CYXOCTb PYK V1 HOT;

*  OHeMmeHWe pYK U HOT;

*  6onb 3a rpyamvHoit;

*  GeccoHHUUa;

*  pa3gpaxuTenbHOCTb;

*  MOCTOSIHHOE YYBCTBO TpeBOrn, 6ecrokoncTeo.

3anarne 2.

CeppeyHo-cocyauctoie 3a601eBaHns

Y KypwnbLUMKOB MOCMe KaxAol BbIKYpPEHHOW curapeTbl HabniogaeTcsi CyXeHue COoCypaos,
ansaweecsa 30 MUHYT. O3TOMY Y CUCTEMATUYECKN KYPSILLLEro YenoBeKa COCyAbl MOYTU HEMpPepPbIBHO
HaxoaaTcs B CY>XEHHOM COCTOSIHUW.
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Bonpocl..

Ha kakon

Bornipoc 2:

Mpu
HapyLwaeTtcsa paboTa
BblKYpEHHasi

O6eepute «[Oa»

W TennodgoTorpadum nzobpaxeHbl pyKn KypunbLLyKa?

I I I I I ynoTpebrneHn ankorons 1 KypeHusi y Yenoseka
BHYTPEHHUX opraHoB. K yemy npuBoauT Kaxaas

curapeTta?

unu «Het» B Kaxpon cTpoke.

K yemy NnpuBoamT Kaxaas BblkypeHHas curapeta? Oa wunu Het
YBenuumsaet paboTy cep/la no NPoTanknBaHU KpoBK Oa/Het
HapylweHne Tennootgayn Oa/Het
PaclumpeHmne KpoBEHOCHbIX COCYya0B Oa/Het

Bonpoc 3.

CyXeHwne cocyfioB — NpuynHa 3aboneBaHns KypUnbLLYKOB «NepeMeXaroLencs XpoMoTOmY,
KOTOpas CONpoBOXAAaeTCca CUnbHOW 60Mblo BO Bpemsi Xxoabobl.
K kakum nocrneacTeusiM NpMBOAUT Cy>XEHWE COCyaoB?

1.

MoTepe TPyAOCNOCOBHOCTY Ha ANMTENbHOE BpeMst

2. VHBanupHocTU

3. Mpwuctynbl 6onu

4. Hukakux HapyLueHuin He HabnopaeTcs.
Bornpoc 4.

BbiGepuTe npaBusibHbIE YTBEPXAEHUS.

1.

MocToAHHBLIE 3aHATUA (U3NYECKUM TPYAOM M (PU3NYECKOM KyNbTypOWn CNOCOOCTBYIOT pas-

BUTUIO U YKPEMMEHUIO CEPAEYHON MbILLLbI.

2.

No ok w

HWKOTWH BbI3bIBaET CyXeHNe KPOBEHOCHbLIX COCY0B.

«Mepemexatoasica XxpoMoTa» — 3TO pe3ynbTaT HENPaABUITLHOTO NUTAHUS.
AnKOronbHble HanMTKK, B TOM Y1CIe U NMUBO, HapyLLAT KpoBOoOGpaLLeHMe.
'MnoaMHaMusl HUKaK He cKasblBaeTcs Ha paboTy cepaua 1 CocyaoB.

Mpwu BbIKypMBaHWUM cUrapeT yCrnoKamBalTCs HEPBbI, CHUMAeTCsi CTpecc.
HWKOTUH CHMXaeT CBEPTbIBAEMOCTb KPOBM.
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8. Tpu cdusnyeckon paborte yBenuumaeTcsa O0ObLEM KPOBM, MPOTEKAKOLEN Yepe3 cephAeyHyto
MbILLILLY.

9. CeppaeyHbli nNpuUCTyn MOXeT OblTb CMEpPTESIbHbIM, €CnM OOLUMPHBLIA Y4acTOK CepAeYHOMn
MbILLILIbI JIULLEH KMCNOpOoAa.

10. O6pas Xun3Hu He BNUAET HA NPOAOCITXUTENBHOCTb XMN3HW YenoBeKa.

NCCINEOOBAHVE CBOWVCTB APTEPUAIIBHOIO MYJLCA (HA NTYYEBOW APTEPUW)

Ncnonb3ya yHKUMOHamNbHbIE TECTbl C MOACYETOM YacTOTbl CepaeuHbiX cokpalieHun (YCC),
MOXHO MOMYy4YUTb BaxXHble CBeAeHNS O (PYHKLMOHANbHOM COCTOSIHAM CEpPAEYHO-COCYAUCTON CUCTEMBbI.
Hanpumep, onpepenutb BAvAHWE OU3NYECKUX YMPaXHEHUWW Ha OpraHu3M, 4YTO CYyLLECTBEHHO
rnomoraeT B A03MPOBaHMM OU3NYECKON Harpy3ku, €é NHAMBMAyanu3aumm u onTMMarnbHOCTH.

Mynbc pa3nuyaloT apTepuanbHbIi, KaNnUNAPHbLIA U BEHO3HbIN.

Haubonbliee npakTuyeckoe 3HayeHue A5 GUarHoCTUKW pasfnnyHbIX NaTosiormyecknx COCTOAHMN
nmMeeT apTepuanbHbIi NybC.

CyuwiecTByeT HeCKONbKO crnocoboB onpedeneHnss nynbca, Haubonee npoCTON U3 HUX —
nanbnaTopHbIA. 3aKN4YaeTca OH B MPOLLYMbIBAHUW U NOACHETE NYNbCOBbIX BOJH.

Manbnauusa (oT naT. palpatio —oLwynbiBaHWE) —KNMHUYECKUIA METOL, UCCRefoBaHUsA Npu nomMoLum
0CA3aHUA C Uenbl M3yyeHuss U3MYECKUX CBOWCTB M YYBCTBUTENBHOCTU TKaAHEW U OpraHos,
TonorpacpmyecKknx COOTHOLLEHUIA MEXAY HUMU 1 0BHapPYXEHNA HEKOTOPbIX (DYHKLMOHAMNBHbBIX ABMNEHUN
B OpraHu3me (TemnepaTtypbl KOXW, Nynbcauun COCYAO0B, NEPUCTaNbTUKN KMLLIEYHMKA U Ap.).

OnpepensaoT nynbC Ha COHHOW, BUCOYHOM W OPYrMx OOCTYMHbIX ANS nanbnaumm aptepuax. Kak
npaBuIio, NynbC ONpeAensoT Ha Ny4YeBOr apTepun y Hayana ocHOBaHusl 60onbLIOro nanbLa, ons 4yero
nanbupbl (BTOPOW, TPETMM U 4YeTBEPTHLIN) CTABATCHA YyTb Bbllle Jy4ye3ansCcTHOro cycraBa, apTepus
HalLlynbIBaeTCs U NpUXnmaeTcs K KocTtu (puc. 29).

OT0 NHTEpECHO:

BpaueBatenu ppeBHero Kutasa, obcnegysa 60NbHOro, M3yyanu nynbC HE MeHee YeM B [AEBSTU
TOYKax 1 pas3nuyanu go 28 Bmaos nyneca. B cpegHue Beka meTon, NynbCOBON AMArHOCTUKM NPOHUK Ha
Tepputoputio CpepHeln A3nu: TeopeTudeckoe oOOCHOBaHWe wuccnegoBaHus nynbca B «KaHoHe
MeOuUMHbI» Bblpatowerocs Bpada cpepHeBekoBoro Boctoka MGH CuHbl (980-1037 rr.) Bo MHOrom
CXOLHO C NOSTIOXEHNAMU OpeBHen KMUTaNcKom MeOULNHBI.
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KpOBM U3 cepaua B apTepuarnbHyl0 CUCTEMY U UBMEHEHMEM B HEW AaBNEHUA B TEYEHME COKpaLLEeHMs
(cucTonbl) 1 paccnabnenus (anacTonsi).

Mpn uccnepoBaHuM nynbca ONPEAENAT €ro OCHOBHblE (pM3MOnorMyeckne nokasartenu (xa-
PaKTEPUCTUKN):

s puUTM

*  yvacTtoty

*  HanpsxeHue

*  HamnoslHeHue

*  hbopmy (NynbCOBOM BOJHbI).

PutMnyHOCTL nynbca oBycrnoBneHO pacnpocTpaHeHWeM KonebaHwui cokpalleHus cepaua vepes
paBHblE MPOMEXYTKM BpeMeHu. [pn paccTpoincTBax cepAeyHoro putMa nynbCoBble BOSHbI CrieayroT
yepe3 HeoaUHAKOBLIE NPOMEXYTKU BPEMEHU U NYNbC CTAHOBUTCA HEPUTMUYHBIM.

OT0 NMHTEpECHO:

B HopmMe MOXeT BCcTpeyaTbCs Tak HasblBaeMas «AblxaTenbHas aputMnsy, Npu KOTOpoi YacToTa
nynbca BO3pacTaeT Ha BAOXE W YyMeHbllaeTca Mpu Bblgoxe. [bixaTenbHas apuTMusa 4alle
BCTpeYaeTcs y MOnoablX NioJen, a y B3poChblX BO3HWKAET Kak OTBET cepAua Ha CTpeccoBble
dakTopbl, Ha (U3NYECKYID Harpy3Ky, a Takxe npu AfUTeNbHOM (U3NYECKOM WU YMCTBEHHOM
nepeyToMIeHuun.

Kakue npuynHbl MOryT 06 bACHUTbL A@aHHOE sIBNeHne?

OTBeT:

Bo3HUKHOBEHWE pOpIXaTenbHOW apuTMuUM OOYCNOBMEHO aHaTOMUYecKoW OnnM30CTblo Nerkux wu
cepaua, a Takxe BIMAHUEM HEPBHO-IyMoparibHbIX (hakTopoB.

Yactota nynbca B U3NOMOrMYECKMX YCNOBUSAX MOKOSICOOTBETCTBYET 4acToTe cepaeyHbIX
CoKpaweHui n paBHa 60-90 cokpalleHuin B MUHYTYy. YacTtoTa nynbca noaBepXeHa [OBOSbHO
3HauYNUTENbHbLIM KonebaHusaM B 3aBMCUMOCTM OT BO3pacTa, Nnosa, pocta u apyrnx akTopos.

OT0 NHTEpECHO:

Y XEHLUMH NynbC HECKONbKO Yalle, YeM Y MYX4MH. Y BbICOKOro 4enoBeka nynbC 06bIYHO pexe,
4YyeM Yy HMU3KOro pocTa. Y niogen noxunoro Bo3pacta (ctapwe 60 net) n y geten nynbc vawle, Yem y
B3POCHbIX fnL,

YBenuyeHne 4acTtoTbl cepaeudHbix cokpaweHui (UCC) 6onbwe 90 B MUHYTY HasblBaeTca Ta-
XUKapauen (op.-rped. xaxoc, — 6bicTpbin U kap61a — cepaue). B dmsmonormuecknx ycnoBusix 4actbi
nynbc HabnogaeTca Npyu pU3nNYeCcKnx 1 NCMXONOrMYeCcKmUX Harpy3Kkax.

YacToTa cepheuyHbix cokpallieHui meHee 60 B MUHYTY HasbiBaeTcs Opapukapaven (op.- rpeu.
ppabo) — MeaneHHbIn u Kapbw — cepgue). [JaHHOe COCTOsiHME XapakTepHO BO BpeMs CHa, Y
(PU3NYECKN TPEHUPOBAHHBIX NIOOEN.

HanpsaxeHune nynbca onpeaenseTca TOM CUNON, KOTOPYIO HYXHO NPUIOXMUTb UCCheaytowemy Ans
MOMHOro caaBneHus nynbcupylowen aptepun. 3TO CBOWCTBO MynbCca 3aBUCUT OT BESMYUHbI
CUCTONMYECKOro apTepuanbHOro AaBfeHus U TOHyca apTepuaribHOW CTeHKM. Yem Bbllwe AaBneHue,
TeM TpygHee cxaTb apTepuio, — Takon NyrbC Ha3blBaeTCa HanpaXEéHHbIM, Unu TeepabiM. [Npu HU3KoM
AaBreHnn apTepus Nerko CXMmMaeTcs — NynbC MATKUN.

HanonHeHve nynbca oTpaxaeT HanofHeHne uccnegyemon aptepum KpoBbio MO BbICOTE Nogbema
apTepuanbHON CTeHKU. [daHHbIi MokasaTenb 3aBWCUT OT BenuWuMHbl yaapHoro obbema, obuiero
KoNiM4yecTBa KpoBW B OpraHu3me u eé pacnpegeneHus. PasnuyaloT nynbc XopoLlero HanonHeHns unm
MOJIHBINA, N NIOXOrO HANOMHEHWUSI UMK NYCTOW (Cnabbii, HUITEBUAHBIN).

JNabopaTtopHas pabota Ne 5 .

«OnpefeneHne OCHOBHbIX XapaKTePUCTUK apTepuarnbHOro nynbca
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Ha ny4yeBoW apTepumn» .

L{esie paboTbl:03HAKOMUTBCA C OBLLMMU 3aKOHOMEPHOCTAMU  (DYHKLMOHMPOBAHUA CepaeyHo-
COCYANCTOWN CUCTEMBbI, HAY4YMTbCA NanbnaTopHOMYy MeToAY UccneaoBaHus nynbca.

Marepuarsibi 1 060py4OBaHNE. CEKYHAOMEP, Yacbl CO CTPENKON.

lTopsaok npoBeneHUs IKCIEPUMEHTA.

1. Mpupatb uccnepyemomy yao6Hoe nonoxeHue, cuaa unu nexa. OxBaTuTb OOHOBPEMEHHO
KUCTW NauMeHTa nanbLamMu CBOMX PYK BbiLLE fy4e3ansiCTHOro cycrtaea Tak, 4Ytobbl 2, 3 1 4-i1 nanbLbl
HaxoAMNUcb Hag ny4yeBor apTepuen (2-in nanew, y ocHoBaHusa 60nbLIOro nanbLa).

2. CpaBHuUTb KonebaHus CTEHOK apTepuit Ha npaBoW M neBow pykax. [MpoBectu nopcyet
NynNbCOBLIX BOSH Ha TON apTepumn, rAe OHW fyylle BbipaXeHbl B TedeHnn 60 cekyHA.

3. OueHuTb MHTEpBanbl Mexay NynbCOBbIMU BOSTHAMM.

4. OueHunTb HanosfHeHue nysbca.

5. CpaBuTb feByl0 apTepuio OO0 UCHE3HOBEHWA MynbCa U OUEHWUTb HanpsxeHue nynbca. o
HanosIHEHUIO U HAMNPSXEHWIO onpeaenvTb BENUYMHY Mynbca.

6. 3adwukcmpoBaTb pe3ynbTaTbl MCCNEL0BaAHNA B NPOTOKOJT.

7. CpenaTtb BbiBO[.

CBoWCTBO Nynbca Hopma BapuaHTbl OTKNOHEHUSA [aHHble n3mepeHui
Putm PutmMunyHbIN ApPUTMUNYHBIN
YacToTa 60-90 Pepkuin/MacTbin
HanonHeHne Xopoluee Cnaboe
HanpsaxeHnue YmepeHHoe Msarkuin/Teépapbin
Popma HopmanbHas BbicTpbin/MegneHHbIn
BbiBog:
Mpn 3amepe nynbC y NCNbITYEMOro
OtBeT:
B Hopme, MMmeloTCs HapylweHus PUTMWUYHOCTM, 4acToTbl, HanpsXeHwud, HanosfiHeHusi, opMbl
nynbCOBON BOJSIHbI
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»»

JlabopaTtopHasa pabota N2 6 .

«OnpepeneHne yHKUMOHANbHOrO COCTOSAHNS CEPAEYHO-COCYANCTON CUCTEMbIY» Liesib paborTsi:

OLEHUTb PYHKLMOHanNbHbIE pe3epBbl CEPAEYHO-COCYANCTON CUCTEMbI HA (DUIUYECKYIO Harpy3Ky.

Marepunarnsi n ob6opyosarHme: umpposan nabopatopus, gatyumk YCC.

lTopsa0k MpoBeAeHUs IKCNEPUMEHTA:

1.  Onpepenutb nynbc B nokoe (UCC 1) 3a 1 MuHyTY.

2. Cpenatb 20 npucegaHuin 3a 30 cek.

3. TlosTopHO n3amepuTtb nynsc (UCC 2).

4. PaccuntaTb KoacpduumneHT TpeHnposaHHocTh (K) no bopmyne:

K = (4CUCA .100%
ycci

5. CpaBHWUTb NONY4YEHHbIN pe3ynbTaT ¢ TabnnyHbiMK faHHbIMU. CaenaTb BbIBOA.
6. YpoBeHb TPEHUPOBAHHOCTM CEPAEYHO-COCYAUCTON cucTemsl (no AHkeBu4, 1975 T.).

KoaddumumeHT TpeHuposaHHocTh -K, % YpoBeHb TPEHMPOBAHHOCTHU
25 n meHee OTnUYHbIN
26-50 Xopowunn
51-75 [NocpeacTBeHHbIN
7699 [noxon

JNabopaTtopHas pabota N2 7.

«OnpepeneHne 3Hepro3aTpar Mo COCTOAHUI0 CEPAEUHbIX COKPaLLEHN»
TeopequeCKaﬂ 4acTb
B nsBecTHOI NOroBopkKe «ABUXEHUEe — 3TO XU3Hb» 3aK4veH rnaBHbIN npuHUMNn 300p0OBOro obiTna Tena.

Monb3a U3nYeCcKon akTMBHOCTU AJ1si CEpAEYHO-COCYANCTON CUCTEMbI HE BbI3bIBAET COMHEHWUI HU Y Bpayen, Hu
y CMOPTCMEHOB, HU Y 06bIYHbIX NMogen. Ho kak onpeaenutb COBCTBEHHYIO HOPMY MHTEHCUBHOCTU (DU3UYECKUX
Harpy3ok, 4Tobbl He HaHeCTM Bpefia cepaLy U OpraHu3my B LierioM?

Kapguonoru n cneumanuctbl CNOPTUBHOW MeAULIMHbI PEKOMEHAYIOT OPUEHTUPOBATLCS Ha HOPMY Mynbca,
n3mMepsemMyto npu guamyeckux Harpyskax. O6biuHO, ecnm YUCC BO Bpemsi TPEHVMPOBOK MPEBLILAET HOPMY,
Harpy3sku CuYMTalTCA YPEe3MEpHbIMW, a €Cnu He AOTArMBaeT A0 HOpPMbl — HeAoCTaToYHbiMM. HO ecTb u
dumsmonornyeckne ocobeHHOCTH OpraHM3mMa, BNvsIoLLME Ha YaCTOTy COKpaLLleHnn cepaua.

Mouemy yacToTa cepaLebueHusa ysenuunBaeTca?

Bce opraHbl M TKaHM XMBOro OpraHW3ama HyXAalTCs B HACbIWEHWM MuTaTeNlbHbiIMK BeLecTBaMn U
kucnopogom. MiMeHHo Ha 3Ton moTpebHoCTM Aepxutca paboTa cepAeyHO-COCYAMCTON CUCTEMbl — Kavaemas
cepALeM KpOBb HacbllLaeT opraHbl KMCNOpPOAOM, U BO3BpallaeTcs B ferkue, rae nponcxoaut rasoobmeH. B
COCTOsIHUM NoKos1 aTo npoucxoaut npu YCC o1 50 (y TpeHupoBaHHbIx fntogen) Ao 80—90 yaapoB B MUHYTY.

Mpy aKTMBHOM ABUXEHUU NOTPEBHOCTL BCEX OPraHoOB B KMCNOpoJe pe3ko Bo3pactaeT. BoT noyemy yactoTa
nynbca yBenuumBaeTcs nocne dusmyeckon Harpysku.
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LIT06T|QHKA,lI'rIE)’Sa(.?rIA nn pabotaeT cepaue W afaeksatHble nu  Harpy3kWIQIORYfJAST,

Ceppue nonyyaeT curHan o Heo6XxoAMMOCTHM NonyYeHUst 6onbLUEl NOPLMN KUCNIOPOAA N HAaYNMHaeT
paboTaTb B yCKOPEHHOM TeMre, YToObl 06ecneunTb Nnofayvy HyxHoro obbema kmucnopogaa.
Heo6X0oUMO yUnThIBaTb HOPMY YaCTOTbI MySibCa NOCe pa3HbiX PU3NYECKUX HArPy30K.

3HayeHnss HOpPMbl MOTFYT pa3nuyaTbCA B 3aBUCUMOCTM OT (PM3NYECKON NOArOTOBKM U BO3pacTa
yernoBeka, MO3TOMY ANA ee onpefeneHus ucnonb3lyeTca popmyna mMakcumanbHoro nynbca: 220
MUHYC KOSIMYECTBO MOMHbIX JIeT, TaK Ha3biBaemasa ¢opmyna Xackena-dokca. OT nonyyeHHOro
3HayeHusa n 6yaeT BblUMCNATLCA HOpMa 4YacToTbl cepAauebueHnn And pasHbiX BUOOB Harpy3oK, Umnm
TPEHNPOBOYHbIX 30H.

Xoaobba — 0gHO U3 caMbiX (OU3UOMOTNYHBIX COCTOSIHWUIA YerioBeka, C XoAbObl HA MecTe MPUHSTO
HaunMHaTb YTPEHHIOK TMMHACTMKy B KayecTBe pa3MUHKW. [nf 3TON TPEHMPOBOYHOW 30HbI — Npwu
xoabbe — cywecTByeT HopMma nynbca, paBHaa 50—60% OT MakCMManbHOro 3Ha4YeHus.

Bbiuncnum gna npumepa Hopmy UCC ana 30-neTHero yenoseka:

1. Onpegenum makcumanbHoe 3HadeHne YCC no copmyne: 220 — 30 = 190 (yo/MuH).

2. Y3Haewm, ckonbko yaapoB coctaenstoT 50% ot makcumansHoro: 190 x 0,5 = 95.

3. Takum xe cnocobom — 60% ot
MaKCUMasbHOro: 190x 0,6 =114ypnapos.

Monyunm HopmarnbHbIR Nynbe Npu xoabbe ana 30-neTHMx Bnpegenaxot 95 oo 114 ynapos
B MUHYTY.

Mpn KapaAMOTPEHNPOBKE HOPMbI Ccepaua MMEKT CBOM AMano3oH. Ocobon nonynapHOCTbI0 cpeam
nogen cpepHero BoO3pacTa MOMb3YHTCA 3aHATUS Kapauo, WM  KapAMOTPEHUPOBKW, TO €CTb
TPEHVpPOBKM AnA cepAua. 3ajada Takux TPEHUPOBOK — YKPEMUTb M HEMHOIO YBENUYNUTb CEPAEYUHYIO
MbILLLYY, 3@ CYeT 4ero yBenuuutb M obbem cepaevHoro Bbibpoca. B pesynbTaTe cepgue HayuuTcs
paboTaTb MeasieHHee, HO HaMHOTro 3 deKTUBHEN

Hopma nynbca npu kapamo Bbluucnsetcs kak 60—70% OT mMakcumanbHOro 3HadeHus. Npumep
pacuyeTa nynbca Ana KapanoTpeHNpoBoK 40-neTHEMY YENOBEKY:

1.  MakcumansHoe 3HaueHune: 220 — 40 = 180.

2. Oonyctumble 70%: 180 x 0,7 = 126.

3. [Oonyctumsble 80%: 180 x 0,8 = 144.

MonyyeHHble npepensl HOPMbI NyNbCa BOBPEMSA KapAUOTPEHUPOBOK Ans 40-neTHux niogen — ot
126 o 144 yAapos B MUHYTY.
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TOYKA IWPOCTA

BNONOrnA

OTnnYHO yKpennsaeT cepAeydHyo MbilLy HecnewHbii 6er. Hopma YCC gns 3aToM TpeHUPOBOYHOM
30HbI paccunTbiBaeTcsa Kak 70—80% oT MakcumansHOro nynbca:

1.  MakcumansHaa YCC: 220 — 20 = 200 (gna 20-neTHux).

2.  OntumansHo gonyctumas npu 6ere: 200 x 0,7 = 140.

3. MakcumansHo gonyctumasi npu 6ere: 200 x 0,8 = 160.

B nTore Hopma nynbca npu 6ere anst 20-netHux coctasut oT 140 go 160 yoapoB B MUHYTY.

CyLecTByeT Takoe NMoHATHE, Kak 30Ha cxuranuna xmpa (3CX), npeacraenstowas cobon Harpy3sku,
Npyn KOTOPbIX MPOUCXOOUT MakKCMManbHOE CXUraHne XUpoBbIX OTNOXeHU — 0o 85% kanopui. Kak Hu
MOKaXeTCs CTpaHHbIM, 3TO NPOVUCXOAMT NPU TPEHNPOBKAX, COOTBETCTBYIOLLUX NMHTEHCUBHOCTU KapAmo.
O6bAcHAeTCA 370 TeMm, YTO Mpu Bornee BbICOKMX Harpy3kKax OpraHu3m He ycrneBaeT OKWUCHATb XMpbl,
MOSTOMY MWCTOYHUKOM 3HEPrMU CTAHOBUTCHA MbIWEYHbIA [MIMKOTEH, W CXMUralTca He XWpOBble
OTJIOXEHMS, a MblLleYyHasa mMacca.

naBHoe npasuno ana 3CX — perynapHoCTb.

Ona niopen, NpodheccUoHanbHO 3aHUMAKLWMXCA CNopTOM, upeanbHon Hopmbl YUCC He cy-
wectyeT. Ho y cnopTCMEHOB — camasi BbiCOKas NiiaHKa HOPMbI NMynbca npu uanyeckux Harpyskax.
Y HUX HOpMasbHbIA NyNbC BO BPEMSA WMHTEHCUBHbIX TPEHMPOBOK paccuutbiBaeTca kak 80—-90% ot
MaKCcumanbHOro. A BO BpeMs npefernbHbIX Harpy3oK nynbc cnoptcMeHa moxet cocTaenate 90—100%
OT MaKCMMasbHOro.

Bua, v MHTEHCMBHOCTbL (OU3NYECKOW HArpy3ku MMEKT OrPpOMHOE 3HadeHue. Hanpumep, y 6eryHos,
TPEHMPYHOLLMXCA Ha BbliHOCIMBOCTb, YCC npu Harpy3kax ObiBaeT HWXe, Yem Yy CrnopT- CMEHOB-
CWITOBVKOB.

Cnepyetr Takxe y4ecCTb (PU3MONOrMYECKOe COCTOSHME 3aHMMaKLWMXCA CHopTOM (CTeneHb
MOpPdOIorMyeckmx N3MeHeHNn MMOKapaa, BeC Tena) U To, YTO B NMOKOe cepauebrneHne cnopTCMeHoB
3HAUNTENbHO HKMXE, YeM Yy HETPEeHMPOBaHHbIX Ntofen. MoSToMy M BbIYUCINEHHbIE 3HAYEHUS MOryT
oTnmnyaTbcs OT pearnbHbiX Ha 5—10%. CnopTuBHbIE MEANKM CUMTALOT Borliee NokasaTenbHbIM YPOBEHb
UCC nepep Hauyanom cneaytowien TPEHNPOBKU.

IOna 6onee TOYHbIX MOACYETOB CYLLECTBYIOT YCNOXHEHHble copmynbl pacyeTta. OHU WUHAOEK-
CUpOBaHbl HE TONbKO MOA BO3pacT, HO U NoA uHamsupyansHyto YUCC B nokoe M MpoueHT WMHTEH-
CVBHOCTU TPEHMPOBKM (B flaHHOM cryyae — 80—90%). Ho aTu pacueTbl npeacTaBnsatoT 60nee CroxXHyo
CUCTEMY, a MO pe3ynbTaTy He CAIULLKOM OTfIMYaOTCA OT MCMOSNIb30BaHHOW BhiLLE.

MakcumanbHo gonyctumaa YCC no Bo3pactam Ha nokasartenb nynbca
npu pmnsanyeckKmx Harpy3skax BiMseT U Takon pakTop Kak Bo3pacT. BoT kak Bbirnagat
BO3pacTHble nameHeHus YCC:

BospacTHas rpynna MakcumanbHO AoNyCTUMBbIV NYNbC, YA/MUHYTY
Oo 25 net 195
Oo 30-tn 190
Ho 40 180
Oo 50-tn 170
0o 60-tn 160

Takum 06pas3om, MakcumanbHo gonyctumasa YCC npu pmsmyecknx Harpy3kax B 3aBUCUMOCTH OT
BO3pacTta konebnetca B npegenax ot 159 go 200 ynapos B MUHYTY.

BoccraHoBneHue nocne TpeHMpoBKKU Kak yxe roBopunocs, B
CNOPTMBHON MeauUMHE BHUMaHWeE YOensaeTca u TOMY, Kakoi NynbC AONXeH BbiTb HE TONbKO BOBPEMS,
a 1 nocrne TPEeHUPOBKKN, 0COBEHHO Ha CreayoLLMii AeHb.
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TOUYKA I/ POCTA BEMONOrnA
S

1. Ecnwu nepep cnepytouen TpeHmpoBkor YCC B nokoe coctaBnseT 48—60 yaapos, 9T0
cunTaeTcs OTNMYHbLIM NoKa3aTenem.

2. 0160 go 74 — nokasaTtenb Xxopowen TPEHNPOBAHHOCTM.

3. o 89 yaoapoB B MMHYTY cuMTaeTcsa yaoBneTBOPUTENbHbLIM MYSIbCOM.

4. Bblwe 90 — HeynoBneTBOPUTENbHBLIN NOKa3aTenb, TPEHNUPOBKY Ha4YMHATL HeXenaTesbHO.
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TOYKA IWPOCTA

BNONOrnA

A 3a Kakoe BpeMs OOMXHO NMPOU30MTM BOCCTaHOBMEHME MyNnbca nocne uandeckon Harpysku?
Uepes CKOMbKO B HOpME BOCCTaHaBNMBaeTca?

OtseT:

Ha BoccTaHoBneHue nynbca nocfie TPEHNPOBKN Yy pa3HbIX JIIOAEN YXOAUT pa3Hoe BpemMs — OT 5 o
30 MUHYT.

HopmanbHbiM cuntaeTtca 10—15-MuMHYTHBIM OTAbIX, Nocne kKotoporo YCC BoccTaHaBnuBaeTca Ao
NCXOLHOrO (Neped TPEHNPOBKOW) 3HAYEHUS.

B 3TOM cnyyae BaxHa Takxke MHTEHCMBHOCTb Harpy3ku, ee NpoaonXuTenbHOCTb.

CkaxeM, cnopTCMeHaM-CUNoBUKaM [aeTca BCEero 2 MUHyTbl Ha MnepepbiB Mexay noaxoaamu K
LUTaHre.

3a 910 BpeMmsi nynbc posxeH cHuautbesa Ao 100 nnm xota 661 110 yaapos B MUHYTY.

Ecnun atoro He npoucxoguT, BpauM peKOMEHAYIOT CHU3UTb Harpy3kKy UM KonMyecTsO MOAXOA0B,
NN Xe YBENUYNUTb UHTepBarnbl MeEXAY HUMMW.

Mocne kapanoTtpeHupoBku YCC gonxHa BocctaHOBUTLCA B TedeHne 10—15 MuHyT.

O yeM roBopuT gnMTenbHOE coxpaHeHue Bbicokon YCC?

Ecnu nocne TpeHupoBKM 4yacToTa cepauebuenun gonro (6onee 30 MUHYT) OCTaeTCA BbLICOKOM,
crnepyeT NPoOWTU Kapauonoruyeckoe obcrnenoBaHue.

1. [Ona HauymHawowero crnopTcMeHa NpoJonXuternibHoe coxpaHeHue Bbicokor YCC rosBoput o
HenoAroTOBMEHHOCTU cepAua K WHTEHCMBHbIM (DU3MYECKUM Harpy3kam, a TakkXe O 4Ype3MepHoWn
WHTEHCMBHOCTU CaMnX Harpy3ok.

2. HapawwuBaHue Hu3NMYECKMX Harpy3ok AOMXKHO ObiTb MOCTEMNEHHBIM M 0653aTeNlbHO — C
KOHTPOJIEM NynbCa BOBPEMS U NOCNE 3aHATUIA. [N 9TOro MoXHO NprMobpecTtu nynbCoOMeTp.

3. KoHTponb YCC ponxHbl cobntopate M TPEHUPOBAHHbIE CMOPTCMEHbl — 4YTOObI He AaBaTb
opraHuamy paboTaTb Ha U3HOC.

Perynaums yacToTbl cepaeyHbIX COKpalleHWU OCYLLECTBNAETCS HenporymopanbHbiM nytemMm. Ha
Hee OKa3blBalOT [EeWUCTBUE afpeHanuH, HopagpeHanuH, Kkoptu3on. Co CBoel CTOpPOHbl, CUM-
naTtudeckas M napacumnatudeckas HepBHasi CUCTeMa KOHKYPEHTHO BO30yxAaeT unu TOpMO3uT
CWHYCOBBbIN y3€er.

MMpakTnyeckasa 4Yactb

Llenip paborbli; onpepenuTb 3HEpros3artpaTtbl MO COCTOSHUIO CEepAeYHbIX COKpalleHWnd nocrne
hbM3n4EeCKon HarpysKu.

Marepuaribi u 06opyzosanme. Lndposas nabopaTtopus, patunk YCC.

lTopsa0KIpoBeseHUs IKCNEPUMEHTA:

Pacuet aHeprosaTpar 4enoBeka, KOTopblil kyrnancsa B 6acceiiHe 15 MyH Npu YacToTe cepAeyHbIX
cokpatieHun 130 yoapos B 1 MUH.

PacueTbl MOXHO MPOBOAUTL MOCHE BbINOMHEHMS MO0 U3NYECKON Harpy3ku. SHeprozaTpaThl,
coBepLUaeMble YeNoBekOM B 1 MUH, onpeaenstoTca no hopmyne:

Q=2,09+ (0,2 « YCC - 11,3),

roe Q- sHepro3atpaTthl (KOx/MuH); YCC — yacTtoTa cepeyHbIX COKpaLLEHUNA.

Mpumep: ponycTum, Bbl KaTanucb Ha fblXax, M 4acToTa CepaeyHbiX COKpalleHWhA y Bac Co-
craBnseT 120 ygapos B 1 MuH. [Nogcuntaem sHepro3atpaTbl 3@ 1 MUH:

Q@=2,09-(0,2+120-11,3) = 2,09 * (24-11,3) = 26,5 kAX/MUH.

@=30 MuH * 26,5 kIx/MUH = 795 KX

OteeT: 3a 30 MyH n3pacxogoBaHo 795 kX 3Heprum.

3anaHne
Onpeaenute sHeprosaTpaTtbl NPW 3aHATUM Ha YpPoKe PU3KYNbType
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TOYKA I'POCTA

BNONOIrnA
Buapbl 3aHATUR pasMuHka ber MoaBuXHbIE Urpbl CunoBeble ynpaxHeHust

Bpemsa 3aHsaTHa 10 MUHYT 10 MUuHYT 10 MUHYT 10 MUHYT
Mynbc
OHeprosartparbl

BbiBosg:

CpaBHuTe 3HEPro3aTparsl.

KOHTPOJIbHbIE BOIMPOCHI:

1. Kakne nepucpepuyeckue aptepum (Kpome nyvyeBor apTepuu) BO3MOXHbI A9 UCCrefoBaHusA
METOOOM nanbnauun? YkaxuTte He MeHee 4-x apTepuin.

2. Kakue hbakTopbl BAUSIOT Ha CBONCTBa Nynbca?

3. Tlpy HeBO3MOXHOCTM OnpefeneHus Mnynbca Ha Ny4yeBoW apTepuu, roe HeobxoaMmo ero
ncecneposatb?

4. YcTaHOBMTE COOTBETCTBUA MEXAY HapyLUeHUEM pUTMa CepAeyHbIX COKpaLLEHMN U 4acToTon
nynbca :

HapylleHvne putmMa cepagyHbiX COKpaLleHWUi YacToTa nynbca
1. Taxnkapgus A. 45
2. bpagukapgus B. 100
B.75
. 80
0. 62

5. Y npoxoxero 4enoBeka Ha ynuue BHE3arnHo MOSBUNINCL pe3kas cnabocTb, XONOAHbIA MOT,
KOXHble MOKpOBbl 6nefHble. [MynbCc 4YacTbi, PUTMUYHBLIA, Cnaboro HanpsXeHUss U HaMoNTHEHWS.
ApTtepnanbHoe gasnerHune 70/20 mm pT. cT. Kak Ha3biBaeTcs Takomn nynbc? Bawa Taktuka? Kaknm
obpa3om onpegensieTca NynbC Ha Ny4YeBon apTepun?

3a4anHue:

MpounTtanTe TEKCT.

Ceppoue — yovBUTENbHbIA U HAAEXHBIA MOTOP , HACOC , KOTOPLIN paboTaeT B TEYEHUM BCEW XNU3HU
(mo 100—150 neT), 6€3 OCTAHOBKU U KPEMOHTA» .

Bornpoc 1.

B yem npuuMHa Tako HeyTOMUMOCTM paboToCnocobHOCTU cepaua U ero MblLL?

Boripoc 2.

CkonbkO NUTPOB KpOBW MepekadmBaeT cepiue 4venoBeka 3a 1 yac u 3a 1cyTkum , ecnn OHO
coKpallaeTcs B cpegHeM 75 pa3 B MUH , BbiOpacbkiBas Mpu KaxAoM COKpaLLeHUN U3 ABYX XenyJ04YKOB
150cmkpoBu?

MpenctaBbTe pUTMUYHYIO paboTy cepgua 80-neTHero 4yenoBeka (KoTopasi NMpeAcTaBlieHa Ha
CXeMe) 1, ucxogda N3 NPoaoNIXNTENsHOCTU has cepaeyHoro uukna, onpegenure, ckonbko net n3 80y
Hero:

OTabixanu MbllWUbI XenyokoB cepaua
OTapbixanu Mbilupbl Npeacepamn

Bbinn 3aKkpbIThl CTBOPYaThIE KNanaHbl

Bbinn 3aKpbITbl NOMYNYHHbIE KNanaHbl.

APowobd=

JlaboparopHas pabora Ne 1.
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BEVONOrUA TOUKA I POCTA

lnaso-cepaeyHas npoba . HaHnun — b. Awrnepa (G. Dagnini; B. Aschner)

Obopynosarme. umpposasi nabopatopusa (gatumk nynbca), MNMK.

YyacTHuku: B OMblITE Y4acTBYIOT He MeHee3-X YeNloBeK: WCMbITYEMbIN, 3KCMepuMeHTaTop,
MOMOLLIHMK, NOACUYUTLIBAOLLMIA YACTOTY CepAeyHbIX cokpaweHun (UCC) no nynbcy.

3arotoBbTe NpegBapuTenbHo Tabnuuy. (Tabnvua 1).

OnipegerieHne nysibca B UCXOQHOM OJIOXEHUM (I10/I0KEHNE CHAA.).

NcnbiTyembin cnant Ha ctyne. MoacumTbiBaetcs YCC no nynbcy 3a 1 MuH. Miameperua npoBoaar
HEeCKONbKO pa3 Ana pacyeTa CpefAHero nokasartens B Nokoe.

OnpegerieHne pegsieKTOPHOVN CEpAEYHON peakLm.

OKcnepumeHTaTopyepes cTepuiibHble MapreBble candeTku pacnonaraet YykKasaTenbHbli U
6onbLUION Nanew, NEBOW PyKK Ha rnasHbix A61okax UCNbITYeMOro 1 HafaBNUBAET Ha HUX B TedeHne 15
cek. [JaBneHune He [OMXHO ObiTb CUNbHBIM. HaunHasa ¢ 5-i cekyHabl HagaBnMBaHWA, NOACUNTLIBAKOT
nyrnbc B TeyeHue 10 CekK.
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PeKERQHKW [( PQQQTAWO Pe3yribTaroB paboTsi: BNOJTOIMMA

Tabnmya
1. lMonyue o
Pe3ynbTathl rnaso-ceppeyHon npobel I'. JaHuHn — b . AwHepa 7
CocTosiHMe NCNbITYEMOro o npobbl Mocne npobbl
Mynbc / MUH
HHble pe3ynbTaTbl 3aHecuTe B Tabnuuy 1.
2. OueHute pe3ynbTaTbl UCCrenoBaHuA,
MCNonb3ys TabnuLy Tunbl pearnpoBaHuA Npu rnaso-cepaevHomM pednekce
2. Tabnuya 2
HopmanbHbii MMonoxuTenbHbii M3BpalleHHbIn OTpuuaTenbHbii
ecnekc ecpnekc ecnekc ecnekc
Tun pearmpoBaHus be ped> pec be
HOpMOTOHMH BarotoHus ,EI,VICGaJ'IaHC B CUCTEME BeretaTMBHOM

perynaumm

YpexeHue Ha 4—6| YpexeHue Ha 7— | YyalleHue nynbca OrtcyTcTBue nynbca

N3meHeHua nynbca yo./MUH 15 ya./MuH

MO OTHOLLUEHWIO K
NCXOOHOMY

3. 3anonHuTe COOTBETCTBYIOLLME CTONOLLI B Tabnuue.

BbiBOfbI 1 06CYXAEHNE PE3YIILbTATOB PabOThI.

OTmeTbTe MHAMBMAYANbHYIO CTeneHb akTmBHocTu otaenos BHC y pgaHHOro wmcnbiTyemoro.
Hapucyiite cxemy pecnekTopHOM Ayru rnaso-cepaeyHoro pednekca n o6bacHUTE MeXaHU3Mbl ero
BO3HUKHOBEHUS.

JNabopaTtopHas pabota N2 2 .

«OueHka OyHKLMOHANbHOro COCTOAHWSA BEreTaTuBHOW HEPBHOW CUCTEMBIY . Lfesib paboTsl.
oBnafeTb NPOCTENLLMMU METOAAMN OLEHKM (PYHKLIMOHANbHOIO COCTOSIHUS BEreTaTMBHOW HEPBHOM
cuctembl. Onpegenutb BeretaTueHbIn MHAeKC Keppo.(BUK)

ObopyaosaHmne.: undpoBaa nabopaTopus (OaTuuk apTepuanbHOro aaeneHusi, maHxetka, K.

lTopsaok rnpoBenerHne sKCrepUMeHToB:

BeretatusHbin ungekc Keppoo (BWK) nossonset oueHnuts ToHyc BHC B nokoe. BeretatuBHbIN
WHAOEKC OTpaxaeT HanpaBfeHHOCTb W BENMYMHY TOHyCa CUMMaTUYecKoro wnv napacumnaTtuyeckoro
oTAena aBTOHOMHOW HEPBHOW cucTeMbl. [ins ero pacyeta Heo6xoauMo:

Onpepenutb NynbC W apTepuanbHoe paBneHue obcnegyemoro, MUCnonb3ys uudpoBylo na-
6opaTtoputo No puanosnoruu.

Paccuutatb BUK no dopmyne

roe BUK — BenuunHa nnpgekca Keppo; 130
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00 — BenuunHa guacTtonunyeckoro gasnexus; YCC —
YyacToTa cepaeyHbIX CoKpaLLeHuin (Nynse).
3. OueHka BeretatnBHoro nHaekca Keppo

oT +16 go +30 CUMMNAaTUKOTOHUA
> +31 BblpaXeHHas CUMMNATUKOTOHUS
o1 -16 po -30 napacuMnaTMKOTOHNS
<-—=go BblpaXeHHas NapacMMnaTMKOTOHUS
oT-15p00 +15
YPaBHOBELUEHHOCTb CUMMNATUYECKMX U Napacum-
naTU4ecKnx BIIMAHUN

Mokazatenb Hopmbl: oT -10 go +10.

MonoxunTenbHble 3HAYEHUS MHAOEKCa CBUAETENbCTBYIOT O NpeobnagaHMm cumMnaTUYecKoro TOHyca,
oTpuuaTenbHble O npeobnagaHuu napacumnaTuyeckoro ToHyca (BarotoHun). BUK=0 — cocTosHne
MOMHOro BEreTaTMBHOro paBHOBECUA (ANTOHMSA).

BbIBOgbl. COOTBETCTBYHOT LIENMN.

JNNabopaTtopHas pabota Ne 3 .

«OnpepgeneHne KOXHO-COCyaMCTON peakumm (MeToa aAepmMmorpadunama)»

Llenb paborei; onpepeneHne ToHyca BeretaTuBHON HEPBHOW CUCTEMBI.

ObopynosaHme. kapaHgalll.

lTopsaok npoBeaeHne sKCreEPUMeHTa.

1. Tlo Koxe Ha BHYTpPEHHEeW CTOpPOHe Mpepnneyvybd NPOBECTM PaABHOMEPHOE LUTPUXOBOE [ABU-
XeHue TynbIM KOHLOM KapaHaalua.

2. o cekyHOoMepy OTMETUTb BPEMS MOSIBNEHUSI U UCHE3HOBEHMA KPAcHOW Unn 6enow nonochbl.
B BblpaxeHHOCTM peakuum MMeeT 3HauYeHMe CTENEHb HaXaTus.

Mpumevanune: KpacHbli gepmorpadmam xapakTepu3yeT MOBbIWEHHY BO36yAMMOCTb napa-
CUMNATUYECKOro OTAeNa BEreTaTMBHON HEPBHOW CUCTEMBI, BCSIEACTBME YEro pacluMpATCs Co-

Benbiii — NoBbILIEHHYI0 BO30YAMMOCTb CUMMNATUYECKOrO OTAENA, Bbi3bIBAIOLLYIO CyXEHNe COCyA0B
Koxu. Po3oBbin gepmorpacduam roBoput O HOpMasnbHOM TOHyCe CUMNaTUYeckoM W na-
pacMMnaTM4yecKon UHHepBaLMM KPOBEHOCHbIX cocyoB. C BO3pacTOM NaTeHTHbIW (CKpbITbIN) Nepuoa

NposBneHns peakumm yeenmunsaetca ¢ 3 MuH oo 10 MuHyT.
JNabopaTopHas pabota Ne 4 .

«OueHka BereTaTMBHOM PpeaKTMBHOCTN aBTOHOMHOW HEPBHON CUCTEMBI
(opTocTaTuyeckasi npoba)»

Llennb paborel: onpepeneHne peakTUBHOCTM CUMMATUYECKOro oThAerna aBTOHOMHOM HEepBHOM
CUCTEMBI

Obopyaosaxne: aarymnk nyssca Relab.

[Tops40K rIpoBefeHNS IKCIEPUMEHTA.

[Ona onpepeneHna peakTUBHOCTU CMMNATU4ECKOro OTAena aBTOHOMHOW HEPBHOW CUCTEMBbI
perucTpupyetca uM3MeHeHue nynbca MnpyM MNepexofe u3 OAHOro nonoxeHuwsa B gpyroe. [pu 3tom
Heobxoanmo cnegoBaTb TAaKUM YKa3aHUAM:

1. ana crabunusaumm nynbca (YCC) ucnbITyembli JOJIXEH CMOKOMHO fieXaTb Ha KylleTke B
TeyeHne 7 MUHYT;

2. N0 UCTEYEHUUN 7 MUH B 3TOM XeE MOSIOXEHUN OATYMKOM PUKCUPYETCA MysbC UCMIbITYEMOrO 3a
15 ¢ (UCCY);

3. [panee no KOMaHAE UCMbITYEMbIA CMOKOWHO BCTAET M y HEro cpasy Xxe B TeyeHue 15 ¢ 3a-
Mepsietcs nynbsc (UCCy);

4. unCMbITYyeMbIN MPOJOSXaeT CrMNOKOWHO CTOATb B TeyeHue 1 MUH, B KOHUE KOTOpOW 3a no-
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*
cnepHue 15 ¢ dukcupyetca UCCs.
PacuéTbl BbINONHAOTCA N0 hopmyrne

(4CC,—HCC))
YCC = x 100 %.
UCC-i
Mpumep pacdeTa: QonycTUM, YTO WMCXOOHbIA NynbC B nonoxeHun nexa YCC; = 80; korpa

ncnoityemoli Bctaet, ero YCC, coctaBnsaet 100 yoapoB. B KOHLEe NepBOM MUHYTLI MOCIIE CMEHbI MO3bl
noacuntbiBaetca YCC;. Hdonyctum, oHa paBHa 104ypapa. o dopmyne noacuyuTbiBAaeM CTEMNEHb
yyaieHus nynbca (MCC) No OTHOLLEHUIO K ICXOQHOMY MOKa3aTesnto:

YCC= (100-80) / 80 x 100 % = 25 %.
UCC; ucnonb3yeTtca B pacyeTax Tofbko B TOM cnyyae, ecnun YCC, = YCC;.

PekomeHnpaumm no ochopmneHunto npotokona paboTol
LenaeTtcsa BbIBOA NCXOAA U3 TOTO, YTO y4yallleHue nynbca bonee Yem Ha 28 % CBMAETENLCTBYET O
MOBbILLEHHOW PEeaKTMBHOCTM CUMMNATUYECKOro oTaena, a MeHee 4eM Ha 17 % — O ero NMoHWXeHHON
peakTMBHOCTU. PU3NONOrMYeCcKUM cumMTaeTcs yyalweHne nynoca Ha 12—16 yg/ muH (18-27 %).

JlabopaTtopHas pa6ota Ne 5 .

«OnpepeneHve peakTMBHOCTM MapacMMnaTUYecKoro oTAaena aBTOHOMHON HEPBHOWM CUCTEMBI
(knuHocTaTuyeckas npoba)»

L/eﬂb pao'orb/.' onpepeneHne peaktMuBHOCTU NapacmMnaTtnyeckoro otaena aBTOHOMHOM HepBHOIZ

cucTemsl
ObopyoBaHme: KOMNbIOTEPHbIM MHTEepdenc cbopa aaHHbIX Releon Lite.
OaTtuumk nynbca Releon, MK.
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lTopsAok npoBeAeHNeK IKCIEPUMEHTA.

Peructpupyemble nokasatenu B aHHOM Cryyae crnefylolme: U3MeHeHne nynbca npu nepexoge
N3 MONOXEHMUS «CTOSI» B MOMOXEHNE «Jiexa». [opagok Takos:

*  MCNbITYeMbI HAXOANTCH B MONOXEHUUN «CTOAY;

* B TAKOM MOJIOXEHUM HECKONbKO pa3 ([o TeX Mnop, Moka nokasaTenb He cTabunuaupyetcs)

noacuntbiBaeTca nynsc (UCC-|) B TeueHmm 15 ¢;

* MO KOMaHAe 3KCrepumeHTaTopa MCMbITYeMbli CMIOKOMHO JIOXWUTCA Ha KyLleTKy, MOocre 4ero
cpasy xe 3amepsietcs nynbc (UCC,);

*  UCNbITYyeMbl NPOLOSXaeT CMOKOMHO nexaTb, U Yyepe3 1 MUH y HEro cHoBa 3aMepsitoT MynbC
(L‘|CC3);

* MpPOU3BOJATCA pacyeTbl NO ToW Xe chopmyne, 4To U B npeablaylien npobe. 3HadyeHne YCC; B
pacyeTax He WCMNOMb3YeTCAHO, eCcnu ypexeHue nyfbca HeHacTynaeT B nepeble 15 ¢ nocne
cMeHbl no3bl (MCC, = YCC-|), a HabnogaeTcsa NULWb B KOHLLE MUHYTbI, B (hopmyny BmecTto YCC,
noactaensaoTca paHHole YCC,;. OpHako B BbiBOOAX HeOOXOAMMO YyKasaTb, 4YTO peakuus
napacumnaTM4yeckoro oTaena 3aMmefrneHHa.

PekomMeHpauumn no opopMreHnto NpoTokosa paboTbl

[enaeTcs BbIBOA, NUCX0AA U3 TOMO, YTO:

1. 3HaK «—» 03Ha4YaeT ypexeHne nynbca;

2. ypexeHue nynbca Ha 4—12 ya/MuH cumTtaeTca HopmManbHbiM (6—18 %);

3. ypexeHue nynbca MeHee 4eM Ha 6 % CBMAETENBLCTBYET O MOHUXEHHOW PEeaKTUBHOCTM

napacumnaTuyeckoro otaena, 6onee yem Ha 18 % — 0 ero NOBLILLEHHON PEAKTUBHOCTY;

4. OTCYTCTBUE YpEXEHMWS UMK yYaLLLEHNE NyNbca (3HaK «+») roBOpUT 0 NpeobnagaHum ToHyca

CUMNATUYECKON HEPBHOW CUCTEMBI.

Ecnn nynbc He cTaHoBMNCA pexe TO, nNpoba Ha3blBaeTCA apeakTUBHOW, ecnv Xe BMECTO
3amMeaneHnn Habnwaaetca yyalweHne YCC, npoba Ha3biBaeTCA M3BPALLEHHON, UK NapagoKcanbHON.
O6a BapuaHTa peakTuBHocT BHC OTHOCAT K ANCTOHMYECKUM peakuusam.

Taknm obpa3om, BeretaTMBHas pPeaKTMBHOCTb MOXeT ObiTb HOpPMAanbHOW WAWM WU3BPaLLEHHOWN,
N30bITOYHOW, HEJOCTAaTOYHOMN.

JlabopaTtopHasi pabota N2 6 .

«OueHka BereTaTtmBHoro obecnevyeHus (Npoba MaptuHeTTa)»
L{esnb paborsl onpefeneHne BereTatuBHoro obecneyenuns no nameHeHnto YCC u aptepuansHoOro
pasnenuns (ALL) npy AO3MPOBAHHON Harpy3ke.
Obopynosarme:
KomnbtoTep .
KomnbloTepHbIn MHTEpdelic cbopa aaHHbix Releon Lite.
[aTtunk namepeHus aptepuanbHOro AaBneHus
lTopsa0k npoBeAeHNUS IKCIIEPUMEHTA.
IlocTaTouHOCTL BereTaTMBHOro obecneveHus onpegensieTca no uameHeHuto YCC u aprtepu-
anbHoro gasnenus (ALl) npy [o3upoBaHHoOW Harpy3ke. Mpu 3ToM HeO06X0AMMO:
*  MOMPOCUTb UCMLITYEMOrO 3aHATb yA0OHOE NONOXeHWEe CUas Ha CTyne;
+ onpepenuTb YCC-| n apTepunaneHoe aasnexue (ALc-,, ALA-|) MCNbITyeMOro B NOKoE;
*  MOMNPOCUTb UCMbLITYEMOrO BbINOMHUTL 20 pUTMUYHBIX NpuceaHuin B Tedenne 30 ¢, C BbITS-
r’MBaHUEM pyK Brepeg,;
. cpasy Xe NOBTOpPHO nameputb nynbc (UCC,) n AL (AOc,, ALL,);
*  3aTeM 4Yyepe3 3 MUH OTAbIXa BHOBb UaMepuTb nynsc (UCCs) n AL (Acs, AQLs);
* ONpeaenuTb BeNUYUHbI yyalleHns nynsca YCC 1 NoBbILLEHNS CUCTONIMYECKOTO U ANacTo-
nnyeckoro A (B % K UCXOL4HBLIM 3HAYEHMAM) MO hopMynam:

(AO_2—-A0c_
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Afc = x 100 %;
Allc1
(_Op2-A0p"
AOp = x 100 %.
Adn1

dopmyna ona onpeaenennst BENMYuHbl yyaileHus nynsca (UCC) 6bina npuBeneHa paHee.

Pekomergaumm rno oghopMIIeHo rpoTokKosa paboTsi.

Mony4yeHHble paHHble 3aHecTn B Tabnuuy (1abn. 2). CoenaTb BbIBOA MCXOASA M3 TOro, YTO MpU
HopMoOTOHMYeckon peakumm YCC yyauwaetca Ha 50—70 %, makcMmanbHoOe faBfieHne yBenmyunBaeTcd
Ha 15-20 %, MmnHMMmanbHoe pgaBneHue cHuxaetca Ha 20—30 %. BocctaHoBneHMe 3TUX nokasaTenen
OOJIXXKHO NMPOM30MTK B TEYEHME 3 MUH MOCNEe Harpy3Ku.

Takum obpas3oMm, cumMnaTUYeCcKuin otaen obecneyunBaeT onTUMarbHOE BbINOMHEHME PU3NYECKOW
Harpy3ku. MoryT HabnoaaTbCAa U MEHEEIKOHOMHbIE  CMOCOObI BEreTaTUBHON perynauuu.
CMNepToOHNYECKMI TUN  perynupoBaHnst UMEET MECTO B TOM CJlyyae, eCnv NOCrne Harpysku Bo3
pacTalT KakKk MakKcumarnbHOe, Tak MU MUHMManbHOE AaBreHue. [ns rmnoTOHMYEecKoro Tuna pery-
NNPOBaHMA XapakTepHO CHUXEHNE MaKCUMarnbHOro U MMHUMAarbHOMO OABEHNS.

[Mpoba MapTtuHeTTa
MNokasatenu YccC Alc AOn %

MNcxopHble

[Nocne npuceganumn

Yepe3 3 MUHYTHI

MapacMuMmnaTtuyeckuin otaen nmocne Harpy3ku obecnevMBaeT BOCCTaHOBMEHME YHKLMIA.
BoccTaHoBUTENbHbIV Nepuog, BEreTaTuBHbIX (DYHKLMIA OLEHMBAETCA criefyowmumM obpa3om: ecnu no
UCTEYEHUN 3-MUHYTHOTO MNPOMEXYTKa BPEMEHM TOCfe Harpy3kM MokasaTenu nynbca Mu
apTepuanbHOro AaBfieHUA HE BOCCTaAHABNMBAOTCA A0 MCXOAHbLIX BEMNYMH, Takasd peakunsi OTHOCUTCSA
K [OMCPEerynaTopHbIM, €CnM  BOCCTaHOBSIEHWE MNPOUCXOOUT OO0 WUCXOOHOrO0 YPOBHA — K
HOPMOTOHWNYECKNM.

JlabopaTtopHas pabota N2 7.

«[dpixaTenbHo-cepaeyHbln pednekc [f'epuHray
OTOT pedhriekc No3BossieT onpeaennTb TOHYC LeHTpa 6nyxpatouero Hepea. lNMpu 3apepxke

AblXaHua nocne rnybokoro BAOXa 4acToTa CepAeyvHbIX COKpAaLeHUN yMeHbLUaeTcs BCIeACTBUE
MOBbILLEHNS] TOHYCa A4ep Baryca, YTo NposiBfseTca HopMe 3amenfieHnem nynosca Ha 4 — 6 yanapos B 1
MUHYTY. 3amepneHne nynsca Ha 8—10 n 6onee yaapoB B 1 MWH yKas3biBaeT Ha MOBbILIEHME TOHYyCa
napacumnatmnyeckoro otaena BHC. 3ameaneHve nynbca MeHee 4eM Ha 4yeTbipe yaapa B 1 MuH
CBMAETENbCTBYET O NOHMXEHUN TOHYCa NapacumnaTtuyeckoro otaena BHC.

Llenib paborsi: onpenenutb peakTUBHOCTM MapacuMnaTUYecKoro oTAena aBTOHOMHOW HepBHOWN
CUCTEMBI.

ObopyioBaHne: KOMIIBIOTEPHBIN UHTEpghedc cbopa AarHHbix Releon Lite, garuuk nyrsca.

[TopsAA0K NPoBEAEHNT IKCIIEPUMEHTA:

Y ucnbITyemMoro, Haxo4sLWerocs B NONOXeHUN cuas, onpegenseTcs nysbc.

Monpocute ero cpenatb rnybokui BOOX M 3afepxaTtb AbixaHue. B aTo Bpemsi ewe pas3 noa-
cynTanTe nynbc.

PexomeHgaLmm 1o 0QhopMIIeHNIO POTOKOIE PaboTsl:

oJlyyeHHble pe3ynbTaThl (4acToTa Nynbca OO Havana 3afepXKu OblXaHUa U BO BPEMSA 3a0epPXKu
Lﬂ y pesy. ( y A AEp A %cogegﬁta%me
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ObIXaHnA Ha BLI,OXG) BHECUTE B TE€TPadb U nogcuymTante Pa3HOCTb nyJbcCa:

. yactoTa nynbca [0 3afepXKu
JAblXaHus B 1 MUHYTY;
. yactota nynbca Ha

BAOXE BO BPEMSA 3afepXKW AblXaHus

* B 1 MUHyTY;

. Pa3HOCTb YacTOoTbl 40 33AEPXKMN AbIXaHUA U Ha hoHe 3a4epXKu npu

rmybokom Booxe __ B 1 MuHyTY.

Cpenante 3aknioyeHne O TOHyce napacumnartuyeckoro otaena BHC, perynupytowero paboty
cepaua; oTMeTbTe XapakTep TOHyC bnyxaatoLero Hepsa y UCMbITyeMOro (HopMasnbHbI, MOHUXEHHBbIN
WX NOBbILIEHHBIN).

KOHTpO/IbHBIE BOMPOCHI:

1. CozHaTtenbHoe yrnpaBrneHne ckeneTHbIMU MbiLLLaMN BO3MOXEHO Ha:

1) BeretaTtuMBHYIO HEPBHYIO CUCTEMY

2) COMaTUYECKYyH0 HEPBHYIO CUCTEMY

3) 9SHOOKPUHHYIO CUCTEMY

4) OnOpHO-ABUraTESIbHYIO CUCTEMY.

2. [o dyHKuMK BCS HEpBHas cnuctema nogpasnenserca Ha:

1) comaTuyeckyto n BeretaTMBHyto (aBTOHOMHYHO)

2) cMMNaTMYeCKyo U napacuMnaTU4ecKyo

3) UueHTpanbHy 1 nepudepuyeckyto

4) nepucepnyeckyo 1 COMaTUYECKYIO

3. BeretatuBHasa HepBHas cuctema faeT OYHKUMOHANBbHYIO MHHEPBALMIO:

1) ckenetHon myckynaType

2) rnagkvm MblleYHbIM BOSIOKHaM BHYTPEHHUX OpraHoB

3) rnagKuMm MbllEYHbIM BOJIOKHaM COCYA0B

4) xene3ucTomn TKaHu

4. YKaxute pacrnonoxeHue Ten YyyBCTBUTENbHbIX (1-X) HEMPOHOB BereTaTMBHbLIX PeIEKTOPHbIX
Ayr:

1) JyBCTBUTENbBHbIE Y3Mbl YEPEMHbLIX HEPBOB

2) CNWUHHOMOS3roBbI€ Y3Mbl

3) 3apHue pora CMUHHOro Mo3ra

4) BereTaTUBHbIE Y3nbl

5. CwHanc — aTo0:

1) BeLecTBO, BblaeNaemMoe 6narogapsa 4ENCTBUIO HEPBHOIO UMMYSbCa.

2) OKOH4YaHMWe YyBCTBUTENbHbIX HEPBHbIX BOSTOKOH.

3) «3HepreTmyeckas CTaHLMA» KINeTKW.

4) obnacTb KOHTaKTa HEPBHbIX KIETOK ApYr C APYrOM UMK C TKaHAMM.

6. YKaxuTe pacnosioXeHune BCTaBOYHbIX HEMPOHOB BereTaTtuBHbIX peneKTOPHbIX Ayr:

1) <qpgpa 3agHero pora CMHHOIO MO3ra

2) NpOMEeXyTO4YHO-60KOBbIE SApa CMIMHHOIO MO3ra

3) BereTaTuBHbIE AOpa YepernHbIX HEPBOB

4) CNMHHOMO3roBbIe Y3bl

7. YKaxuTe pacrnonoxeHve gBuratenbHbIX HEMPOHOB BereTaTUBHbIX PehIEKTOPHbIX AYr:
1) BeretaTuBHbIE AA4pa YEpENHbIX HEPBOB

2) npomMexyTo4YHO-60KOBbIE AApa CMMHHOMO MO3ra

3) <appa nepegHero pora CNMHHOMO MO3ra
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4) BeretaTuBHbIE Y3nbl

8. YKaxwute, Kakue y3rbl OTHOCATCA K CUMNATUYECKON HEPBHOMW CUCTEME:
1) okonono3BoHOYHbIE (I Nopsiaka)

2) npegno3BoHo4Hble (Il nopapka)

3) oKonoopraHHble

4) BHyTpUOpraHHble

9. Tlpu cMMNaTMKOTOHUN OTMEYaeTcs:

1) CyXOCTb KOXHbIX MOKPOBOB, HE3HAUYNTENbBHOE NOTOOTAENEHNE

2) KWUCTM PYK LUMaAHOTUYHbIE, BAXHbIE, XONOAHbIE, BNegHer0T Npu HagaBnMBaHUM NanbLEM.

3) YacTto oTMevaeTcss MpaMOPHOCTb KOXHbIX MOKPOBOB (COCYAMCTOE OXEpenbe), 3HaunTenbHas
NoTNNBOCTb.

4) Koxa Hepepnko canbHas, CKMOHHa K YrpeBor Cbinn, AepmMorpadu3mMm KpacHbli, BO3BbILLA-
OLLMIACA.

0. BaroToHus aTO COCTOAHME XapaKTepuaytoLwieecs:
) OeTu yalle XyAble U UMeKT HOPMarbHY Maccy, HECMOTPS Ha MOBbILLEHHbIA anneTuT
) UBET NMua nepemMeH4YrBbIN AETU NTErko KpacHeloT u brnegHeroT

C}JM_L_L

6enbivi nn po3oBbIN AepMorpadnam
CHUXEeHWe anneTuTa, BO3MOXHbl 60MM B XMBOTE

N

OLIEHKA ®W3MONOMMYECKUX PESEPBOB [bIXATENBHOW CUCTEMbI

[bixaHne — OCHOBHasA opma AUCCUMWMALMMN Y YeNnoBEeKa, XMBOTHbIX, PACTEHWA U MHOTUX
MUKpOOpraHu3moB. [lpu pgbixaHun OGoratble XMMWYECKOW 3HEpruert BellecTBa, npuHagiexalue
OopraHuM3mMy, OKUCNaTCa A0 6efHbIX 3HEPruer KOHeYHbIX NMPOAYKTOB (OMOKCUAA yrnepona u BOAbI),
NCMonb3ys AN 3TOr0 MOMEKYNAPHbIA KUCIOPOA.

Y NO3BOHOYHbLIX XMBOTHbIX M YENOBEKA CUCTEMA AblXaHWUA — KOMIMMEKC CIIOXHbLIX MPOLLECCOB,
BKJTHOUAIOLLMX BHELLHEE AblXaHWe, TPaHCNOPT ra3oB KPOBLIO M TKAHEBOE BHYTPEHHEE [blXaHue.

CnoxHble MexaHWU3Mbl PEryfsuumn abixaTelbHOM CUCTEMbI HaMpaBeHbl HA U3BMEHEHUE YacTOoThl U
rNy6uHbI AblIXaHUs1 B COOTBETCTBUN C CUIOMUHYTHBIMW MOTPEBHOCTAMM OpraHn3ma (Taknumu, Kak Nokomn,
dmsmnyeckas Harpyska, Kallenb, YnxaHue, rfoTaHne, peyb 1 neHue y venoBeka). B cBow ouepepnp,
corfiacoBaHve apixaHus ¢ ApyruMy cuctemamu, obecneumBarolimmm obMeH BeELLECTB B OpraHvM3me,
ABNSETCA Pe3yNbTaTOM CJIOXHOrO B3aUMOAENCTBUA PErynsiTOpHbIX MEXaHU3MOB, BKIHOYAOLLMNX
nepudepnyeckne W LeHTpanbHble 00pa3oBaHus, [OeATEeNbHOCTb KOTOPbIX HanpaBneHa Ha
nopaepXxaHve ra3oBoro roMeoctasa B KpoBW.

MoTpebHOCTL B KMUCMOPOAE W3MEHSIETCH B 3aBMCUMOCTU OT CTEMEHW aKTUBHOCTM OpraHu3ma.
B3pocnblii MyX4yuHa B COCTOSIHUM MOKOSI BObIXaeT okono 3,75 n Bo3gyxa B MUHYTY. ITOT 06bem
copepxut okono 750 kucrnopopa, KOTophklil ycBanBaeTcst npuMmepHo Ha 1/3. Ecnu yenoBek nobexut
BAOrOHKY 3a aBToOycoM, BKNouMBLUMECHA B paboTy MbiliLbl NOTpebytoT ropa3no bonblue Kucnopoaa,
AnA Yyero npuaeTca BAOXHYTb B 15 pa3 6onblie Bo3ayxa. [NoTpebneHne kucnopona MoXeT BO3pacTy
npumepHo B 30 pas.

MocKomnbKy OpraHuamy B 3aBUCMMOCTU OT CTEMEeHW aKTUBHOCTU TpebytloTcsi pasHble 0O6beMb
KMCnopopaa, opraHnamy He obonTucb 6e3 pe3epBHON EMKOCTU, KOTOpylo obecneynBaeT BHyTpEeHHee
CTPOEHUE NEerkux, U B 4YacCTHOCTWU, anbBeonbl. He o6ontuck n 6e3 noctosiHHoro 6anaHca mexay
4YacToTOM U rMyOUHON AbIXaHUsI U KPOBOCHABXEHMEM NErkuX.

HopmanbHoe paBHOMEpHOE AbixaHWe — HEMpPOU3BOSIbHOE [blXaHWe C PaBHOMEPHBLIMU BAOXaMMU.
Mpu noBbileHHOM NOTpebneHun kucrnopoaa (Hanpumep, nocne uU3nyeckux Harpy3ok) Habnpaetcs
NnoBbILLEHNE YaCTOThbl AbIXaHUA.

TaxunHoa — yBenunyeHue gpixatenbHblx akToB 6onee 20 B MUHYTY.
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EQaAI/II'IHOS — YMeHblUeHMe fbiXaTellbHblX akKTOB MEHee 168 MUHYTY.

BAXHO!

OBonouus ablxaHus

1.  Ownddy3sHoe apixaHme — ra3o00MeH NPoOUCXoanT Yepe3d MeMOpaHy KNeTky nytem
anddy3nn. CoxpaHUNoch Y OQHOKIETOYHbIX a3poboB (Hanpumep, y aMebbl).

2. KoxHoe gpixaHne — razoobMeH NponcxXoauT Yepes NoBEPXHOCTb Tena. BeTpeyaeTtcs y
yepBel, HAaCEKOMbIX. Y YernoBeKa KOXHOe AbixaHue cocTaBnsaeT okono 1 %.

3. XabepHoe AbixaHne — NO3BOJISIET U3BMEKATb KNUCNOPOA U3 BOOHOW Cpefbl; BCTPEYaeTcsa y
pbi®, aMpubUi.

4. TJlero4yHoe abixaHue, T.e. ra3006MeH ¢ aTMocepHbIM BO3AYXOM, NPOUCXOAUT B Cre-
LunasnbHbIX opraHax — NErknx; UMeeT MecTo Y NTUL,, MIIEKONUTAIOLUX N YenoBeKa.

CwncTtembl, yyacTByoLLME B AbIXaHUM:

1.  AnnapaT BHELLUHEro gpixaHusa (nerkue ¢ BO34YXOHOCHbIMU NyTAMU U NneBpasnibHOW NOSOCTbIO,
rpygHas KrneTtka C MbilliLamMu, MPUBOAALLMMM €€ B ABUXEHME).

2. CeppaeyHo-cocygucrtasa cuctema.

3. Cucrema Kposw.

4. MeTtabonuam (opraHennbl KNeTkn, obecnevnBatoLMe TKaHeBOE AbIXaHWE).

5. HepBHo-rymopanbHas perynaums.

OcHOBHbIe 3Tanbl ObIXaHUSA:

1.  BeHTunsuusa nérkux — ra3006mMeH mexay aTMocepHbIM U anbBeosPHbIM BO3LYXOM.

2.  [Onddy3ns ra3os B NErkMx — ra3006MeH Mexay anbBeosIsipHbIM BO34YXOM U KPOBbHO.

3. TpaHcnopT ra3oB KPOBbIHO.

4. [Onddy3mna ra3oB B TKAHAX — ra3000MeH MeXAY KPOBbIO U TKaHAMMU.

5. BHyTpeHHee TKaHeBOEe [AbiXxaHWe — OKUCNUTENbHble MeTabonMyeckne peakuum B TKaHAX
(n3yyvaetca Guoxnmmuen).

BHellHee abixaHue, To ecTb ra3006MeH MeXay KPOBbIO U OKPYXXatoLen Cpefon, BKioyaeT
nepsble ABa aTana. OcTanbHble TPy 3Tana 06pa3yoT BHYTPEHHEE 3BEHO CUCTEMbI [ibIXaHMS.
CTpykTypa annapaTta BHELUHErO ObIXaHus.

1. rpyaHas kneTka

2. nnespanbHas NonocTb

3. BO3AYyXOHOCHbIE NyTH

4. nerkue c UX MHHepBaLMeEN U KPOBOCHAOXEHNEM.

OTO MHTEpEeCHO:

Mpu paHeHusix rpyaHON KNETKU MU MOBPEXAEHMAX NErKUX BO3MOXHO MonagaHve Bo3gyxa B
nneBpanbHyl0 MOMoCcTb. OTO SBMEHWE HOCUT Ha3BaHME MHEBMOTOPAKC — CKOMSIeHMEe ra3oB B
nnespanibHOM MNONOCTU. [IBYXCTOPOHHWA OTKPbITbIN MHEBMOTOPAKC MPUBOAUT K CHaAeHuto
(aTenekTtazy) nerkux n K CMepTu U3-3a OCTaHOBKM AbixaHuda. CnacTu nocTpagaBLIero MoxXeT NULLb ero
9KCTPEHHOE MOAKMYEHNE K annapaTy UCKYCCTBEHHOIO AbIXaHUs.

PaznuuatloT Tpu TMna AbiXxaHusi: rpyaHoe, 6plolHoe (aMadparmanbHoe) U CMellaHHoe AbiXaHue.
"pyoHOM TN ObIXaHWA BCTPEYAETCS Y MHOrO POXAaBLUMX XEHLLUMH, Y KOTOPbIX ABMXeEHWe anadparmMbl u
OpIOLHON CTEHKM 4YacTo OblI0 OrpaHWMYEHO YBENUYEHHON MaTKoW. bBploowHOM Tun  AblxaHus
npeBanupyeT Yy MYX4YMH-TPY34YMKOB, Y KOTOPLIX ABUXEHUEe pebep 4vacto ObIIO OrpaHMYeHO K3-3a
perynapHbIX MEpPeHOCOoB rpy3a Ha chnvHe. B ob6oux cnyyasix Tunbl OblXxaHUst 3aKpennswTcs Mo
MeXxaHn3My ycnoBHoro pedniekca. O6bI4HO y Ntoaen MUMEET MECTO CMELLIAHHBIN TUM AblXaHWUS.

Bo3pgyxoHocHble nyTu:
Bo3aayxoHocHble (ApixaTesfibHble) NyTU — 3TO AblxaTefbHble TPYOKW, N0 KOTOPbIM BO3AYX ABUXETCA
OT POTOBOr0 U HOCOBOIO OTBEPCTUI A0 NErOYHbIX anbBeOS, X NOAPA3AENAIoT Ha BEpXHUE U HUXHUE.

K BepxHUM AbiXaTefbHbIM MYTAM OTHOCATCA: MOMAOCTb HOCA WMAW pTa NpU POTOBOM [blXaHuw,
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HOCOrNoTKa, MpuaaTouvHble nasyxu Hoca (poHTanbHas, raMMopoBa, pelueTvaTtad), K HUXHUM —
ropTaHb, Tpaxes U BCce OpPOHXU. Y3KMM MEeCTOM B ropTaHu fIBNSETCHA ronocoBasd Lefb, KoTopas npu
BAOXE paclumMpseTcs, a Npu BbiAOXE — CyXaeTcs.

Ha ypoBHe 5-ro rpyaHOro no3BoHKa Tpaxes pa3BeTBMASETCA Ha NpaBbli U NEBbLIN IMaBHbIE BPOHXH,
KOTOpble B AanbHeWwem nocriefoBaTenbHO AenATCa Mo Tuny AMXOTOMUM (AeneHue Ha gBoe o 23
nopsgka).

Tpaxed n KpynHble OpOHXM Bcerga OTKPbITbl, TAK KaK WX CTEHKa MMeeT XpALEeBYI TKaHb C
ny4ykamu rnagkux Mbilil, CTEHKM Menkux 6poHXoB 06pa3oBaHbl MMafKOMbILLIEYHbIMU BOJSIOKHAMU U
NMo3TOMY BCeraa HaxoAsaTCA B COCTOAHUM TOHycCa.

DYHKLMM BO3YXOHOCHbIX NyTEN:

1. TpoBepneHue Bo3ayxa B Nerkne u u3 nNérkux.

2. OuuwieHne BoO3ayxa OT MbIIEBbLIX YacTUL, MWKPOOPraHM3mMoB. [BuXeHue cnuanm 3a cuyer
AEeATENbHOCTU MEpLATENbHOIO 3MUTENUA MOSMOCTM HOCa, Tpaxeum u OpOHXOB [AenaeT oyulieHue
BO3ayxa 6onee appeKTNBHbIM, OCOOEHHO MPU HOCOBOM AblXaHWW. OTOMY CMOCOBCTBYHOT Hanuuue
BOJIOCSAHOrO (hurnbTpa B NpeAABepun Hoca, BUXPEBbIE ABUXEHMSA BO34yXa B HOCOBbIX X04ax, a Takxe
3aWwuTHbIe pedeKkchl: YxaHne U Kawernb. B cnuan gbixatenebHbix nyTen cogepXxntca 6akrepuumaHoe
BELLLECTBO — NN30LMM 1 BakTeprocTaTMyeckoe BELLEeCTBO — MYLVH.

3. CorpeBaHue BO3ayxa 3a CHET XOPOLLEro KPOBOCHAOXEHUA CTEHOK AbIXaTeNbHbIX MyTEN.

4. YBnaxHeHue BO3[yxa 3a CYET BMarn CekpeTta CM3UCTON 000M04YKM HOCa, CNE3HbIX Xenes u
OpOoHXManbHbIX Xenes.

5. YuyacTtue B npoueccax Tepmoperynsaumm opraHmsma.

6. [opTaHb C ronocoBbIMK CBA3KaMN y4acTBYET B reHepaLnn 3BYKOB.

7. Y4yacTue B OBOHSTENBHON (DYHKLMMN.

8. TMpoxoanmMocTb BO34YXOHOCHbLIX MyTEN pPerynupyeTcs BereTaTUBHON HEPBHOM cuctemMon. Mpu
BO30OYXAEHUN CUMMATUYECKUX HEPBHbIX BOJIOKOH BPOHXM pacLUMPSIIOTCS, YMEHbLUAETCH CeKpeLunsa nx
CMU3NCTOW, a3pOAMHAMNYECKOE CONPOTUBIIEHNE CHMXAaETCS.

Bo3byxgeHne napacumnatMyecknx BeToveK Onyxpaatowlero HepBa, HaoboOpOT, yMeHbLUaeT
NpocBeT OGPOHXOB U MOBbILLAET CEKPELIMIO CMU3NCTBIX KIMETOK.

JIérkne — napHbIn opraH KOHYCOBWAHOW (pOpMbl, B NMPaBOM JIErKOM pasnu4yatroT Tpyu ONnu, a B
neBoM — fABe. BepxyLuku nerkux BbICTynalT Haf, KN4YMLaMu, a OCHOBaHWSA nNpunexar K guadparme.
Ha BOrHyTonm NoBEepXHOCTU Yepe3 BOpPOTa B Nierkue 3axondaT rmaBHble OPOHXM apTepuu U HEpBbl, a
BbIXOAAT NIErOYHbIE BEHbI M NUMdaTUYECKne cocyapl.

DYHKUMMN NETKUX:

1. YuacTue B razoobmeHe (OCHOBHas pyHKUMSA).

2. Yvactve B perynaummM pH KpoBM 3a cuyeT BblaeneHus n3bbiTKa Yriekucnoro rasa (romeo-
cTatudeckas yHKLMSA).

3. BbigenutenbHasa yHKUMA — BbigeneHne , Boabl (0,5 n B cyTKuM), NeTyunx BeLecTs (ankorons,
admpa, xnopodopma, 3pmpHbIX Maces, amMmmnaka, 3akMcu a3oTa, aueToHa, aTuNMepKan- TaHa, ra3os
aBTOTpaHCnopTa 1 NPOMBbILLMIEHHbIX NPEeANpUATUR).

4. YyacTue B BOOHO-COJIEBOM OOMeEHe.

5. YuacTue B npoueccax TepMoperynauum — B fierkux BolpabaTbiBaeTca 60MbLIOE KONMMYECTBO
Tenna; Kpome Toro, OHW y4acTBYIOT B NpoLieccax TennooTAaum.

6. [eno kposw.

7. CwuHTe3 61oaKTMBHbIX BELECTB (TMCTaMuHa, hakTOPOB CBEPTLIBAHUSA KPOBU, CEPOTOHMHA).

9. 3awmTtHana dyHKUUS — rerkue o0pa3ylT 3alMTHLIN Oapbep OT OKpyXalowen cpepbl,
BblpabaThbIBaOT NIM30LUM, MHTEPEPOH, UMMYHOINOOYMHBI.

10. Pe3epByap Bo3ayxa ans ronocoobpasoBaHus.

Ha koHuax cambix Mesikux 6poHXoB (6poHXMON) pacnonaraloTcs JIeroyHble My3blipbKy — anbBeOosbl.
Takum 06pa3om, ferkoe COCTOUT M3 pa3BeTBEHWA OpOHXOB, 0Opas3yloLMX CKeneT JErkoro —
BpoHXManbHoe ApeBo, U CUCTEMbI NTErOYHbIX MYy3bIPbKOB UK anbBeos.
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CTpYKTYpHO OYHKLIMOHANBHON eANHULEN NErkoro ABNsSeTca aumMHyc, COCTOSALLMNA U3 KOHEYHON
GPOHXMOSIbI U anbBEONAPHLIX XOA4O0B C anbBeonamu (puc. 36). B anbBeonax nponcxogmT razoobmeH
MeXAyY KPOBbIO NIEFOYHBIX KanWUNspoB U BO3AYXOM, COAEPXaLUMMCSH B NTErKux.

O6bwee uncno anbeeon 300 MrH, cymMmapHasa nnowiaab NoBepXHOCTM okono 80 M2, anametp
ogHon anbBeonbl 0,2—0,3MmM. CTeHKM anbBeosi BbICTNaHbl OAHOCMNOMHBLIM MINOCKUM 3MUTENUEM.
AnbBeOsbl OMNsIETEHbI MHOFOYMCIIEHHBIMU KPOBEHOCHBIMU Kanunnapamu (puc. 37). ANUTENnn anbBeor
BMECTE C anuTeNneM KanunnapoB obpasyeT 6apbep Mexay KpPoBbio U BO3QyXOM TonwmHon 0,5 MKMm,
He NpensaTCTBYHOLNIA 0OMEHY ra3oB 1 BblAeneHnio BoASAHbIX NapoB.

[a3006MeH Mexay anbBeonsipHbIM BO3AYXOM W KPOBbK ocyllecTBnseTca nytemM anddysuu.
OnddysnoHHoe paccTosHWe 00pa3oBaHO TOHKOW anbBeONsApPHO-KanunnspHou mMembpaHoin. OHa
OTAENsIET KPOBb NIErOYHbIX KanumnnsipoB OT aNbBEONSPHOro NPOCTpaHCTBa. BHyTpeHHAs NOBEPXHOCTb
anbBeOs BbICTNaHa TOHKOW MIIEHKOW XMAKOCTU. B cBA3M C 3TUM MexXay CTEHKaMU anbBeOs OENCTBYIOT
CUNbl MOBEPXHOCTHOIO HaTSXEHUs, 3a CYET KOTOpbIX Nerkne cTpemsaTcs K crnagaHuwo. Ecnv 6bl
anbBeonbl ObIN BbICT/I@Hbl YUCTO BOAHOWM MSIEHKON, CUIbl MOBEPXHOCTHOIO HATAXEHWUS] 3HAYUTESNBbHO
npenaTcTBOBanu 6bl pacTaxeHuto nerkmx. OgHaKko B arnlbBeosiax HaxoAUTCS BELLECTBO — CypdaKTaHT,
B 10 pa3 ymeHbLUaloLLLEE NOBEPXHOCTHOE HATAXEHUE N NMPENATCTBYHOLEE CNAAEHNIO MENKMX anbBEOr.
CypaKTaHT yMeHbLUaeT cuiy, Heob6XoaUMYI0 ANa PacTAXEHNUs TKaHW NErkMx Npu BAOXE.

3Ha4deHue cypdakTaHTa:

1. YMeHbllaeT MNOBEPXHOCTHOE HaTsAXeHWe anbBeOoNsApHON XWOKOCTW, npenoTBpallaeT Ccnu-
naHue anbBeon Npu BbiAoXe, YydllaeT pacTaXMMOCTb Nerkux, obneryaet Boox.

2. O6neryaet anddy3unio KNcnopoaa U3 anbBeos B KPOBb BCEACTBME XOPOLUEN pacTBOPMMOCTH
B HEM KMcnopoga.

3. BbinonHsAeT 3aluMTHYO @YHKUMIO: 3alULLIAeT anbBeonbl OT OeNCTBUMA OKUCIUTENen U
nepekucen, obnagaet 6akTepuocTaTUYeCKON aKTUBHOCTbIO, obecrneudnBaeT oOpaTHbIA TpaHCHoOpT
MbIM U MUKPOOOB NO BO34YXOHOCHbLIM MYTSAM.

J1éroyHble 06BEMBI U EMKOCTU:
Noka3aTenu BHELWHEero AbiXxaHUA — 3TO JIerOYHble 00beMbl U eMKOCTU. JleroyHble oObembl Takxe
OTpaxatrT IHepreTU4EeCKNii pe3eps AblXaTerNbHbIX MbILUL,

J1éroyHble 06 BLEMBI:

1. 0O — agbixaTenbHbii 00bEM — 06BLEM BO3AyXa, BAbIXAEMbIA U BbloblXaeMblii NPU CMOKONHOM
OblXxaHuu; OH paBHsAeTcs B cpegHeM 400-500 mn. OO obecneunBaeT BEHTUNAUMIO JErkux,
NoAAEPXMBAET NOCTOSHCTBO anbBEONAPHOrO BO3A4yxa, y4acTByeT B ra3006MeHe.

2. PO BO. — pe3epBHbil 06beM BOoxa — OObEM BO3AyXa, KOTOPbLIA MOXHO BLAOXHYTb Npwu
MaKcumanbHOM BAoOXe nocrne o6bl4HOro Baoxa; pasHseTtca 1500—3000 mn. OnpeaensieT cnocobHOCTb
nerkmx K 4o6aBo4YHOMY pacLLUMpPEHUIO.

3. PO Bbla. — pe3epBHbI 06BbEM Bblgoxa — 06beM BO34yxa, KOTOPbI MOXHO BbIAOXHYTb Mpu
MaKcumanbHOM BbloXxe mfocne o6blYHOro BOOXa W Bblgoxa; paBHsaetca 1500-2000 mn. OH
onpepnensieT cTeneHb MOCTOAHHOIO PacTSXEHUs NErkux.

4. OO — ocTaTo4yHbin 06BLEM — OObEM BO3OyXa, KOTOPbIA OCTAeTCsl B JIErKUX MOCe MaKCu-
ManbHoro Bblgoxa; paBHsietca 1000-1500 mn. M3 neroyHbix 06BHEMOB CKNagblBalOTCA JIErOYHbIE
€MKOCTW.

5. AMI1 — AHaTOMU4YeCKOe MepTBOE MPOCTPAHCTBO — 3TO OObEM BO3AyXa, HaxoAsWMNca B
OblXaTenbHbIX MyTAX OO0 YPOBHSA PecnupaTopHbiX OpoHXMon (Ha 3TUX OGpoHXMONax yxe umeroTcs
anbBeosnbl M BO3MOXEH ra3oobmeH). Benununmna AMI1 coctaBnsetr 140-260 mn u 3aBucuT OT
0COBEHHOCTEN KOHCTUTYLMM YerioBeka (Mpu pelleHuMn 3agady, B KOTOPbIX HEOBXoAMMO yuuTbiBaTb
AMTIT, a BennumHa ero He ykasaHa, o6bem AMI npuHMMatoT paBHbiM 150 mn).

6. OMI — dusmonornyeckoe MepTBOE MNPOCTPAHCTBO — 0OBbEM BO3ayxa, MOCTynawwWuMin B
AblXaTemnbHble MYTW U NErkne U He NpUHUMAaKLWMA yvyacTuss B razoobmeHe. ®MI 6onblie aHaTo-

MKYECKOIO MEPTBOro NMPOCTPAHCTBA, TaK KakK BKIOYaeT ero Kak cocTtaBHYl0 yacTb. Kpome BO3
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HaxoAsLWerocs B AblxaTemnbHbIX NyTax, B coctae @Ml BxoguT BO34yX, NMOCTYNaloWMIA B JIErOYHbIE
anbBeosbl, HO He 0OMEHUBAKLIMNICA ra3amMm C KPOBbIO M3-3@ OTCYTCTBMA UITM CHUXEHUSA KPOBOTOKA B
3TUX anbBeofiax (Ana 3TOro BO34yxa MHOrAAa NPUMEHSAETCS Ha3BaHWE albBEONAPHOE MEepTBOE
NPOCTPaHCTBO). B HOpMme BennymHa (OyHKUMOHaNbHOro MepTBOro npoctpaHcTea coctasndet 20—-35%
OT BENUYMHbI AbixaTenbHoro ob6bema. Bo3pacTtaHme 3ToW BenMYMHbl CBbille 35% MoXeT
CBMAETENbCTBOBATb O HANUYNN HEKOTOPbLIX 3aboneBaHnii.

B MeauuMHCKOM MpakTUKe BaXHO Yy4nUTbiBaTb (PakTop MEpTBOro MPOCTPaAHCTBA MpPU KOHCTPY-
MpoBaHUM NpuUOOpPoB ANsA AOblXxaHusA (BbICOTHble MNONeTbl, NOABOAHOE MnaBaHWe, NPOTUBOrasbl),
npoeefeHnn psaaa AMarHoCTUYECKUX U peaHMaLMOHHbIX MeponpuaTuid. [pn abixaHum Yyepes TpyoKku,
Macku, LNaHrM K OblXaTenbHOW CUCTEME 4enioBeKka MOACOEONHAETCA AOMOMHUTENbHOE MEpPTBOE
MPOCTPaHCTBO W, HECMOTPS Ha Bo3pacTaHme rnybuHbl AblXaHWs, BEHTUNALUS anbBeos aTMoCchepHbIM
BO3[YXOM MOXET CTaTb HE4OCTATOUYHOWN.

J1éro4yHble éMKOCTU:

1. OEJ1 — obuwas eMKOCTb Nerkmx — KOIM4ecTBO BO3Ayxa B NErkux nocrie rnybokoro BAOXa;
paBHseTcsa 5000-6000 mn. Bknwovaetr O, PO Ba., PO Bbia. 1 OO. OEK oTpaxaeT BMECTMMOCTb
nerkux.

2. XEJ1 — Xn3HEHHaa eMKOCTb Jerkux — KONMMYeCcTBO BO34yXa, MaKCUMasibHO BblAblXaeMoro
nocne rnybokoro Bgoxa.

Y myxunH pasHsetca 4500-5000 mn, y xeHwmH — 3500—4000 mn. Bkntovaet OO, PO Ba. n PO
Bbla. XEJ1 Hanbonee agekBaTHO U MHTErPATUBHO OTPaxaeT pa3BUTME KOCTHO-MbILLEYHOro annapara,
NOOBUXHOCTb TPYAHOW KNETKW, 3MacTUYHOCTb M PacTAXWMMOCTb NErkux, T. €. MOTeHUManbHble
BO3MOXHOCTM BeHTUNsumMn nerkux. OHa 3aBUCMT OT nMofa, pocTa, Bo3pacTta WU CTeneHun
TPEHNPOBAHHOCTM OpraHn3ma. Y TpeHMpoBaHHbIX nogen nokasatenu XEJT HamHoro Bhiwle.

3. OOEJNT — dyHKUnoHanbHO-OoCTaTOYHAA €MKOCTb JIerkux — KOJNIMYECTBO BO34yXa B NErkmx
nocne ob6bivHOro Bblgoxa; paBHaeTcs 2500-3000 mn. Bkntowaet PO Bbig. 1 OO0. ®OE — aT0
anbBeONAPHbIA BO34YX.

Ona nameperns XEJT n eé KOMNOHEHTOB CYLLLECTBYIOT METOAbI:
CnvMpomeTpusi — C MOMOLLbIO BOASIHOMO UM CYXOro cnvpomeTpa
Cnuporpacums — ¢ nomoLLbio cnnporpada Ha OCHOBE aHanu3a KpMBOW AblXaTeNbHbIX ABUXEHUN —
crnmporpamMmel.
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«3mepeHne obbema rpyaHON KNeTky y YenoBeka npu AbixaHun»

L{enb paborsl onpefenntb BENUYMHY MakCMMarbHOIo pa3mMaxa konebaHuin pasamepoB rpyaHom
KNeTKU Ha BOOXe U BblAOXe.

ObopysoBaHme: CaHTUMETPOBasd NeHTa.

lTopsaok npoBeneHUs IKCEPUMEHTA.

PaboTy BbIMONHAIOT ABa yenoBeka. [pu NMoMoLWM CaHTUMETPOBOW MEHTbl Ha YpOBHE MOAMbI-
LEYHbIX BNaguH U MeYeBMOHOro OTPOCTKa NMPOU3BECTU U3MEPEHNE OKPYXHOCTU FPYAHOW KNETKU B
KOHLe rnybokoro Baoxa v B KOHLLe MakCMMarbHOro Bblaoxa.

lMpumeyarmne: OKpYXHOCTb IPyAHON KNETKN n3mMepsieTcsl (He oTpbiBasi JIEHTbI OT 06CneQyemoro) B
TpeX NOMIOXEHNsX: BO BPEMSA Nay3bl, BO BPEMSA MaKCMManbHOro BAoXa M NOMHOro Bbigoxa. [Npu atom
cnepyeT obpallaTb BHMMaHMeE Ha TO, UTO6bl 0bcrneayembli BO BpeMs BAOXa He cruban CnvHy M He
nogHWmMan nnedy, a BO BpeMs BbloXa — He CBOAWUI MX Brepen U He HaknoHanca. PasHuua mexay
BEMMYUHAMN OKPYXHOCTEN B (pa3e BAOXa W Bblaoxa onpenenser cTeneHb MOABUXHOCTU FPyaHOM
KNeTKn — 3KCKypcuto (pasmax). OKCKypcusi FpyAHON KNEeTKyU B 3aBUCUMOCTM OT AJUHLI Tena n obbema
rPyOHON KNETKU paBHAETCHA y B3POChbIX MYX4MH 6—8 cMm, B XeHWwuH — 3—6 cm. B pesynbrate
perynsapHbIX 3aHATUN (DU3NYECKUMU YMIPAXHEHUSMU U CMOPTOM, 3KCKYPCUSA TPYAHOW KNETKU MOXET
3HaunTEeNbHO yBennumBaTbca u gocturatb 12—15 cm. OKpyXHOCTb namepsaoT 2—3 pasbl, 3anncbiBatoT
Hannyywmin pesynbtaTt. TOYHOCTb u3mepeHusa o 1 cm.

JlabopaTtopHasi pabota Ne 2 .

«OnpepeneHne YyacToTbl AbIXaHWs B MOKOE U Nocne (pn3nyeckon Harpy3km»
L{esnb paborsl; onpepennTb 4acToTy AbIXaHWsA B NMOKoe 1 nocre uanyecKom Harpysku.
lTopsaok rpoBeneHns SKCIEpUMEHTE. ONA ONPeAeneHnsa YacToTbl AbIXaHWS NONOXMTE PYKY Ha
NOANOXEYHY 061acTb M NoAcUMTanTe YMCNO AblXaTemNbHbIX ABUXEHNUS 32 1 MUH. 3aTeM npeanoxure
obcneayemomy caoenatb 20 rnyboKMx NpucedaHuin, nocne 4Yero CHoBa NoAcyMTanTe 4acToTy AbIXaHUs
3a 1 muH. Onpegenute BENNUYUHY yyallleHNUs ObIXaHWUs B NPOLEHTaXx.
BbIBogbl NOfyYEHHbIE AaHHblE 3aHecuTe B NpoTokos. CpaBHUTE pe3ynbTaTbl C (PU3N0NormMyeckom
HOPMOW 1 caenanTe BbIBOABI.
Mpu Hannuum pononHWTenbHoro obopynoBaHWa (CNMpoMeTpa) npeanaraeM  BbIMNOMHUTD
crnenyoLLyo NpakTU4eckyto paborty.

JlabopaTtopHasi pabota Ne 3 .

«HopmarnbHble napamMeTpbl pecnmpaTopHoOn OYHKLUNY

Llenip paborbr. ansa Toro 4tobbl BbIACHUTb, HaxoOATCS NV BENWYUHbI JIETOYHOW BEHTUNAUMM,
nonyyYeHHble AnA OaHHOro YeroBeka, B npepenax HOpMbl, HEOOXOAMMO CpaBHUTb UX C HOPMOW
(AONXHBIMKU BENNYMHAMN).

ObopysoBaHue: CMIMPOMETp, BaTa, CNupT.

lTopsa0k npoBeAeHNUS IKCIIEPUMEHTA.

PaccuuTaTtb gonxHble ana cebs, BenuynHbI, NCNonb3ysi pa3paboTaHHble cneunanbHble hopMybl,
YUMTbIBAKOLLME KOPPEKLMIO MEXAY OTAENbHBIMU XapakKTepucTukamm hyHKL MU BHELLHErO AbIXaHuWs.

Onpepenexne XEJ]

MyHAWTYK cnupomeTpa obpaboTanTe BaTor, CMOYEHHOW cnupToMm. [dante emy BbICOXHYTb. LLkany
CyXOro cnmpomeTpa yCcTaHOBUTE Ha Hyne.

Mocne 2—3 o06bIYHbIX AbIXaTenbHbIX ABUMXEHUA caoenante MakcumarnbHbI BOOX, 3aXMUTE HOC U
npovseseguTe paBHOMEPHbIN MakcMMarnbHO rnybokuii Bblgox B cnvpomeTp. CTapanTtecb AepXaTtbcs
npaAMO, He CyTyndacb. M3amepeHue noBTOpuTe Tpu pasa, 3auKCMpynTe MakKCUMAIbHYH BENYMHY
XES.
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Onpepenute [onNXHy0 eMKocTb nerkux (OKEJT)
CpaBHute BenuumHy XEJ1, M3MepeHHylo C NOMOLLbIO ClMPOMETpa, C AO0SIKHOW BeENYMHOMN
(O2KEN), paccuntanHowm no cpopmyne Jliogsura:

OKEJ (xeH.) = 40xP + 10xB — 3800;
OXEJT — ponxHasa XuU3HeHHasa eMKOCTb Nerkmx, B Mn (CM3), P — pocrT, B cM, B — Bec Tena, B Kr.
Ina geten o 4 po 17 net JXEJT Beluucnstot no dopmyne WM. C. Wnpsiea n b.A. Mapkosa. [1na
ManbymkoB: IIKEJT (B nuTtpax) = 4,53xP — 3,9 (npu pocte go 1 IXEJ (B nutpax) = 10,00xP— 3,15
(npm pocTe Bbiwe 1,64).
IKEJT (B nutpax) = 4,53xP — 3,9 (npu pocte go 1,64 m);
Ona nesoyek:
IKEJT (B nutpax) =3,75xP — 3,15 (npwu pocte ot 1,00 go 1,75).
P — pocT.
Bbluncnute npoueHTHOe cooTHoweHne daktndeckon XEJ k XEJS1 no dopmyne:

XEnN
x 100%
OXEN

B Hopme BenunumHa XEJ1 MOXeT OTKNOHATbLCA OT fomkHon B npepenax + 20%. lNMpeBbiweHne
(haKTU4ECKOW BENMNMYMHBI YKa3blBaeT Ha 6onbLume MopdodyHKUMOHaNbHbIE BO3MOXHOCTU JIENKMX.

Bbluncnnte Xn3HeHHbIA MHAEKC:
Onpepenute XU3HEHHbI MHAEKC NO ¢hopmyne. B HOpMe BenuuuHa Xu3HeHHoro mHaekca (KW)
ONA XeHWMH paBHa oT 45 pgo 55 mn/kr, gna myxuuH — 55-60 mn/kr. bonee Hu3kne nokasartenu
CBUAETENLCTBYIOT MO0 0 HepgocTaTouHocTM XEJT, nnbo 06 n3bbiTouHoM Macce Tena.

OnpepenuTte abixatenbHbii 06bem (J0O) nerkux:
Mpoun3seguTe Nerkunii CNOKOVHbIN BbIAOX B CMMPOMETP nocse obbl4HOro BAoxa. [na TO4HOCTH
pe3ynbTaToB NOBTOPUTE U3MEPEHNS TPY pa3a U paccuntanTe CpedHIo BENUUNHY.
B nokoe [JO B cpeaHeM konebnetcsa ot 300 go 800 mn.

Onpepenute pe3epBHbIN 06BHEM BblAOXA:
lMocrne oyepegHOro CNOKOMHOIO BbiA0Xa NPOM3BEAMTE MaKCUMarnbHO rNyO6oKNi BbiAOX B
crnmpomeTp. OnpegeneHne NoBTopuTe TpY pasa U pacCcunTanTe CpeaHIo BENMNUMHY.
CpepgHsaga senuunHa POBbia. B cpeaHem pasHa 1500 mn.
Paccuntaiite pe3epBHbii 06bem Booxa (POepg.) no hopmyne:

Posg. = XEJ1— (0O + POBbIA.)

CpepHsasa BenuunHa POBa. pasHa 1500 mn.

Bce nonyyeHHble AaHHbIE 3aHecuTe B Tabnuvuy.

CpaBHWTE Nony4YyeHHble NoKa3aTenm C HOPMOW U caenanTe BbiBOObI.
OcHoBHbIE NoKasaTeny pecnnpaTtopHoOn PYyHKLNN:

XEN cm® OKE cm® KEN (QXEH >BK§(J;I K'\:n 0O mn POsBbIg, . Posa.
Macca tena, kr .
Poct, cm Y[ B MUHYTY OKpYXHOCTb rpygHOM KNeTKn, CM
CroA Cupsa B nokoe
Mpwn Ha-
rpy3ke npv BOOXe | Npu BbIXOAE | BO BpeMs nay3bl
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JlaboparopHas pabora Ne 4.

«OLeHKa BEeHTUITALNOHHON DYHKLINYU JIerKux»

TeopeTuyeckas 4Yactb

BeHTUNAUNOHHYI0 DYHKUMIO NErkKux XxapakTepusyloT fieroyHble o6bembl U eMKOCTU, noKasaTenu
MeXaHW4YeCKMX CBOWCTB amnnapata BeHTURAuuM W fokasaTenu BeHTunauuu. Haumbonee uvacto
NPUMEHSIIOTCA CneayoLme n3 HuX.

Yacrora pgbixauma (Y/]) — uncno ppixatenbHbiX ABUMXeHMA B MuHyTy. Onpepgenserca no
crnvporpamMme CnoKOMHOrMo AblxaHus (Mo oTpe3kam ANUTENbLHOCTbI0 He MeHee 2 MUHYT). iaeT noacyet
yncna BblAOXOB (BOOXOB) C NOCNEAYOLWMM AeNeHUEM Ha YMCno MUHYT. Y[ noaBepxeHa BO3pacTHbIM
KoniebaHnsaM W NEerko MeHAeTCcs NoA BIUSIHUEM PasfiMYHbIX MPUYMH  (COCTOSIHME 300pOBbS,
TemrepaTypa Tena u OKpyXatwLlen cpefbl, 3MOLMOHanbHble hakTopbl U Ap.). YJalleHne ApixaHus,
0COBEHHO B COYETaHMU C ManbIM AblXaTeNbHbIM 00bEMOM, XapakTepHO AN peakTUBHbIX NOpaxeHun
(dbnbpo3 nerkux), HoO MOXET UMETb MECTO MpPW MPOU3-BOSIbHOW TMMEPBEHTUNAUNK, ObIXaTeNIbHOM
HeBpo3e. YpexeHue abixaHus 6onee CBONCTBEHHO OGCTPYKTUBHBIM HApPYLUEHUSAM.

LbixarenbHbmi 06bém (LJO) — 06bEM BO3ayxa, BOBIXAEMOro Npy KaxaoM AbIXaTeNbHOM LMKIe.
Bbluncnsaerca no cnuporpamme (CIY) CNOKOWMHOMo AbiXxaHus NyTemM onpeneneHns amnnutygbl BAoOXa.
HomxHbin OO Bbluucnute ucxoga ms pormkHoro MO[La (MMHYTHOro ob6béma ApixaHus) geneHnem
NnocnefHero Ha cpef-HeBo3pacTHyto Hopmy Y. B cBsi3u ¢ NabunbHOCTLI0, 0COBEHHO Y AeTel paHHEro
BO3pacTa, AaHHbIN Noka3aTtenb npuobpeTaeT NPaKTUYECKY0 3HAYMMOCTb MWL NpY codeTaHun ¢ Y[
n B guHamuke. Yeenuuenne 0O paxe B Nokoe HabnogaeTcs npu AblxaTenbHON HEAOCTAaTOYHOCTH, B
cnyyae pnabeTnyeckon Kombl (T. H. KyCc-MayneBcKoe AblXaHWe), Ha BbICOTE YEWH-CTOKCOBA AblXaHus,
a TakXe Mof BfMSAHM-eM NcUXoreHHblx haktopoB. CHuxeHne 1O MoOXeT ObiTb NpU HEMPOTOKCUKO3E,
PECTPUKTUBHBLIX hopMax [AbIXxaTeSNbHOW HeAoCTaTOYHOCTU (MHEBMOCKEpo3), 6onax nneeBpbl U
NnoBpeXAeHUAX rpyaHON KIeTKK.

MuHyTHBIE 00bEM Abixarnsa (MO/L]) — KONMYecTBO BO3AyXa, BEHTUIMPYEMOIrO B OOHY MUHYTY.
PaccuutbiBaetca kak nponssegeHue OO n Y[. Npu paBHOMepHOM AbiXxaHuu ANS pacyeTa CpegHero
I1Ouepe3 Bce BepLUMHbI U OCHOBaHUst 3ybuoB CIT npoBeavTe NMHWM U U3MEPbTE PacCTOsTHUSA MeXAy
HUMKM No BepTukanu. BepwuHbl BbigoxoB Ha CIT 06pa3yloT T. H. «ypOBEHb CMOKOWHOrO BblAOXay,
KOTOPbI COOTBETCTBYET MOSIOXEHNIO, 3aHMMAEMOMY NErKMMU U FPYLAHON KNETKOW Mo, BO3AENCTBMEM
BHYTPEHHUX 3M1aCTUYECKMX CUST NPU NOSIHOM paccnabneHnn gpixaTenbHOW MyckynaTtypbl. B cnyvae
HepaBHOMEPHOro, apuTMU4YHoro abixaHua MOL, namepbTe nyTemM onpeaeneHvs rnyouHbl Kaxzaoro
BAOXa Ha NPOTAXEHUN 2—3 MVH, pe3ynbTaTbl CIIOXUTE U Pa3fennTe Ha YMCNO MUHYT.

B nokoe MO[ cocraBnsaetr 6—8 n/mMuH, npu uanydeckonm Harpyske MoxeTt gocturatb 80—120
N/MUH.

LornxHyto sBenuunHy MOL, (OMO[1) paccuuTaiite HenocpeaCcTBEHHO UCXOAst U3 OCHOBHOTO 0bMeHa
no cpopmyne

o]0

amon = ’
7,07x 40(KN Oy

roe OO — ocHoBHOM 0OMeH, onpepensembin no Tabnuuam appuca — beHepukTa; KNO, — Ko-
3pPUUMEHT MCNONb30BaHMA Kucnopoda B nerkux; BenunuuHa 7,07 — npov3BedeHne cpepHen Ka-
flopuyecKon ctommocTu Kucnopoga (4,91) Ha umcno muHyT B cyTkax (1440), nenenHoe Ha 1000.

MO/[, xapakTepu3yeT WMHTEHCUBHOCTb OOLLEN NEero4yHon BEHTUNAUUW M UMEET NpaKTU4YecKoe
3Ha4yeHMe Ans OUEHKU BEHTMNAUMM TONbKOo B conocTtaeneHun ¢ Y4 n OO, 4to no3eonser opu-
€HTUPOBOYHO CYOUTb O HanMU4yMM runo- U runepeeHTMnAuMn. MNpu 4acToM M MOBEPXHOCTHOM bl
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XaHun 6onbwas Yactb MO[a nget Ha BEHTUNAUMIO MEpPTBOro NMPOCTPaHCTBa, Mpu rnybokoM —
Bo3pacTaeT obbeM BeHTUnAuuM anbBeon. lMoBbilweHne MO[a oTmeuyaeTcss Npu pasfnMyHbIX 3a-
boneBaHusAX nNErkMx W cepaua, HapacTaeT MO Mepe MNpPOrpeccupoBaHns HELOCTAaTOYHOCTU
KapauopecnMpaTopHON CUCTEMbI U pacLEHNBAETCH KakK OQHO U3 MPOSIBIIEHNA KOMMEHCaLMM C Lenbio
OOCTUXEHNs1 He0b6X0oUMOro AiA ra3o0bMeHa YPOBHA BEHTUMALMM anbBeOJ1, @ TakXe MNPy NOBbILLEHUN
OOMEHHbIX MpoLEecCoB (TUPEOTOKCUMKO3). YMeHblieHne MOJ[la BCTpeyaeTcss npu  YrHeTEeHWUu
ObIXaTeNbHOro LEeHTpa.

MOL noaBepxeH nHANBMAYanbHbIM KornebaHusaMm.

PexomeHgaLmm rio oghopmIIeHuro rnpoTokosa pabors..

Mony4yeHHble faHHble BHECUTE B TETpPaAb NPOTOKOSIOB ONbITOB. CpaBHUTE UX C AOMKHbIMU U
HopMarnbHbIMU BennmunHamn. Caenavite BbiBOAbI.

OCHOBHBbI 0OBMEH AN MY>XYUH:

18-30 net: (0,0630 x Bec kr +2,8957) x 240 31-60 neTt: (0,0484 x Bec kr + 3,6534) x 240 61 un

6onee net: (0,0491 x Bec kr + 2,4587) x 240 OCHOBHbIN 06MEH LA XEHLLWH:

18-30 neT: (0,0621x Bec kr +2,0357) x 240 31-60 net: (0,0342 x Bec kr + 3,5377) x 240 61 n bonee

net: (0,0377 x Bec Kr + 2,7546) x 240
MokazaTenun Nero4yHon BeHTUNALMN

11okB3aTtenb 3HaveHune
t 2

YacToTa gpixa nHa (YL0) 9-16 apIx/MUH
PUTMUYHOCTb ApIxaHus PutmMmnyHoe
LbixaTenbHbln 06bem (L0) 300-800 wit
PesepBHbIn 06bem Booxa (PO*) 1500—-2500 mn
PezepBHbiii 06bem Bbigoxa (PO, g,) 1000-1S00 mn
KuzneHHas emkocTb nerkux (KEJN) 3000-4800 mn

OonxHasa XEN (OXEJT):

ONA MYXYWH; PoeTt (cm) m 25

ANA XEeHLWWH POct (cm) m 20
EMKOCTb MakcumarnbHOro Booxa 1800-3300 mn
EMKOCTb MakcumarnbHOro Bblgoxa 1300-2300 mn
MakcumanbHasa BeHTunsuma nerkux (M13J1) 120-170 n

[onxHas MakcumarnbHasa BeHTunaumsa nerkux (OML 1) 1/2 OXEN 35

MUWHYTHBIN 06beM abixaHusa (MOL) n-8 n/mum
Pezeps gbixanua - MBL, - MO[1 50-140 n
®dopcmposaHHasa XEJT (PXE) 80 % XEJ
O6beMHasa CKOpOCTb BAOXa U BblAOXa:

AN MYXUUH; 5-8 Ic

ANA XEeHLWWH 4-6 n/c
3apepxka oplxaHus Ha Booxe (npoba LTaHre) 55-60e
3apepxka ablxaHus Ha Bblgoxe (npoba McHua) 3540c

Mupekc TMdHo (06bem chopcupoBaHHOro Bbigoxa 3a | ¢

(ODB3YXEN):
DA MYXYUH; 80%
ANA XeHLWWH 82%
Bonpocsi:
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BMONOTUS *TOqKA I POCTA

1. Kak n3meputb abixaTesbHblii 06beM, pe3epBHbIi 06beM BOXa U pe3epBHbIi 06beM BblgoXa C
NOMOLLbIO cnnpomMeTpa?
2. HazoBuTe CTpyKTypbl ibIXaTenbHON CUCTEMbI, 0603HaUYeHHbIe UdpamMu Ha pucyHke 6.

3. BbluuMcnuTe BenMUMHY BEHTWUMSAUMU anbBeON NpU YCIIOBUMM, YTO MUHYTHbIA 06beM AblxaHus paBeH 8 n,
06bem MepTBOro npoctpaHcTea — 150 mn. npu ycnosum, yTo:

1) pbixaTenbHbln 06bem paBeH 500 mn, a YactoTa AbixaHus — 16 pa3 B MUHYTY;

2) ppbixaTenbHbll 06bem paBeH 250 mn, a 4actoTa AbixaHua — 32 pa3a B MUHYTY. CpaBHUTE 0OBbEM
BEHTUNAUMM anbBeon Ans o6oux cny4yaes 1 onpenenuTe, Kakon pexum bIXaHus BbIrogHee.

4. Onpepenute OKEJTy myxuunHbl B Bo3pacTte 45 net, ecnu ero poct paseH 181 cm.

5. Onpegenute OXEJy XxeHwwuHbl poctom 165 cm B 30-neTHem Bo3pacTe?

6. Ha kakyto BennumHy uamenntca MOJ, ecnun B NOKOe YMCNO AbiXaTeNbHbIX ABUXeHMIN paBHo 20, 0O — 600
M, npu comusmyeckon xe pabote Y/ ysenuuunace Basoe, a 4O — Ha 300 mn?

7. CnupomeTpusa nokasana, Yto XM3HEeHHas €MKOCTb Nerkux mcnoityemoro pasHa 38000 mn. M3 Hux POU
coctaenset 1700 mn, PO3 — 1500 mn. Ckonbko BO3Ayxa MOCTYNMT B anbBeosibl 32 1 MWH, eCrn UCMbITyeMbIN
coenaeTt 3a 310 BpeMs 18 apixaTenbHbIX ABUXEHWN?

8. TMouyemy nocne nNnoTHOW efbl CTAHOBMTCA TPYAHO AbllaTth?

9. Ob6bsicHUTEe MexaHWU3Mbl BAOXa U Bblgoxa. Kakve dmanyeckue npoLecchl nexat B OCHOBE AblXaTeNbHbIX
OBuxeHnin? MNMoyemMy BO BpeMSA BblgoXa IHEPrus He 3aTpaunBaeTca?

10. Kak MoxHO pokasaTb, 4To copepxaHue CO, B BblAbIXaeMOM BO3[lyxe CYyLLIEeCTBEHHO 6onblue, Yem B
aTMocdepHom?

JNlabopaTtopHasn pabota Ne 5 .

«Kak npoBepuTb caTypauuio B AOMaLUHWX YCIOBUAXY
3nopoBbin Yyenosek genaet ot 12 go 20 B4OXOB B MUHYTY. VIMEHHO CTONBbKO HEOBXOAMMO KIleTkaM U TKaHAM
opraHuama, 4Tobbl HacbITUTbCA OMNTMMAaribHOM [030M  KUcriopoga, Heobxoaumon pns HopManbHOM
XusHepeatenbHocTn. Koraa kucnopoga He[oCcTaTovHO, YernoBeK HauMHaeT MUCMbITbiBaTb AMCKOMAOPT BO BpeMs
ObixaHusa. OfpllKa — He eANHCTBEHHbIN UCX0A, KOTOPbIA MOXET NPOU30ATHN NpU AblXaTerbHON He[oCTaTOYHOCTM.
VIMEHHO NO3TOMY O4YEeHb BaXHO BCerga KOHTPONMpPOBaTh YPOBEHb KUCMOPOAa B KPOBM.

OpfHoM M3 caMblX CEpbE3HbIX MPUUYMH AblXaTenbHO HeAoCTaTOYHOCTU cTan KopoHaeupyc. OH aTakyeT
OblXaTeNbHY CUCTEMY WU3OLLPEHHBIM CMOCOGOM: OpraHaM He XBaTaeT KUCIopoda, HO OpraHu3M 4enoBeka He
crnocobeH 3T0 onpedenutb. 3aboneBaHMe MOXET MpoTekaTb 6GeccumnToMHO, 6e3 ofblllKK, Kawns u
TemnepaTypbl.

Korga Xxe opraHuaM HauyMHaeT rnogasaTb CUTHamnbl O TOM, YTO NErkue nopaxeHbl KOBUA-M- HEBMOHUEN,
nocneacTeus  MoryT ObiTb  KatacTpodudeckumn. Ytobbl usbexaTb nogobHOro wucxoga, Heo6XoAMMO
KOHTPONNPOBaTb YPOBEHb HACBILLEHHOCTM KPOBM KUCNOpoAoM. VIMeHHO OH MokasblBaeT, Kak paboTatoT NErkue u
HYXXHa N UM AOMNOoMNHUTENIbHas NoaaepXKa.
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Yro Takoe caTypauus kucnopoga?
Catypauma — 3TO HacbllLeHNe KpOBWM KUCnopogoom. M3amepsieTca oHa B MPOLEHTHOM COOTHOLUEHUU W
cyMTaeTcAd OA4HUM W3 T[faBHbIX MoOKasaTenew, No KOTOPOMY MOXHO BbiiBUTb NaTonorMn wnu 3aboneBaHus
ObIXaTernbHON CUCTEMbI €Ll Ha HaYanbHbIX CTaaUusX.

Korga Mbl fibiluMM, Halum Nérkue nepsble MoslyyatT A03Y KUCOPoAa M AOCTaBMSIOT €ro KO BCEM KNeTkam 1
TKaQHAM OpraHMama Mo KpOBOTOKY. Yrnekucnblii ra3, KOTopbld o06pasoBanca B Npouecce [AbixaHus,
BbICBOOOXAAEeTCA U3 TKaHelW U Mo KPoBU nepefaétcs obpaTHO B NErkue, U3 KOTOPbIX BbIXOAMT Hapyxy npu
Bbigoxe. CBOGOAHOE MECTO, KOTOpOe OCTaniocb B KfleTKax MNocne BbiXoAa YrNeKucrioro rasa, cpasy Xe
3anonHSAeTCsl CBEXUM KUCNOPOAOM. Tak NPOMCXOAUT HEMPEPbIBHLIN ra3006MeH B OpraHM3mMe YenoBeka.

Y106bI KUCnopon TpaHcnopTupoBancA NOo KpPOBEHOCHbIM COCydaM, OH CBA3blBaeTCA C MOJieKyliamMmum
remornobuHa. 9Ta cBA3b BHYTPU OpraHnM3mMa Ha3blBaeTca okcuremornobuH. OH n aBnaeTca napameTpom, KOTOprVI
OTpaXxaeT caTypaumnio nnn ypoeeHb KUCopoaa B KpoOBU HeJsioBEKa.

3ayem n3mepATb YPOBEHb HACbILLEHMSA KMCIOPOAOM B KPOBU?

HacbliweHnune nérkmx n tkaHen O, XnusHeHHo BaXHO angd noboro yenoseka. OH Heob6Xxoaum Ham gnis
HOPMarnbHON XWN3HEeAEeATENbHOCTN, CMOCOOHOCTU BBLIMOMHATL €XefHEeBHble (yHKUUKN, [enatb
dusnyeckne ynpaxHeHua un npocto xutb. A 90% Bcel 3Heprum 4enoBeK MNOsy4aeT MMEHHO W3
Kucnopoga.

+  [bixaTenbHaa He[OCTaTOYHOCTb MOXET BO3HMKHYTb MO pAAY MPUYKH:

*  N36bITOYHBIN BEC

*  AHemus

*  Bbicokoe apTepuanbHoe gaBneHune

*  HapyweHns paboTbl LLMTOBUAHON Xenesbl

. MaTonorun ceppua

* [noxoe kpoBOCHabXeHNe

+  3aboneBaHusa OpraHoB AblXaHUs

*  KypeHue

*  Xupyprudeckue onepaumuu

*  Taxénble TpaBMbl

KopoHaBupycHasa nHdbekums

MokasaTenu Kncnopoaa cHuxawTcs u npu 3abonesaHnn COVID-19. Koraa uHdekuns nonapgaet B
Nérkne, OHa MnopaxaeT asibBeosibl, KOTOPble Y4acTBYT B razoobmeHe, a 3aTeM W FeMOrnobuH,
yyacTBylolWmA B TpaHcnoptupoBke O,. BocnaneHve TkaHen NpuBOAMT K OTEKY NErKUX U pasBUTUIO
NHEBMOHMMN.

(MaBHas onacHOCTb KOpPOHaBMpyCa B TOM, YTO NMpu NErkmx opmMax ero nposiBfieHns y YenioBeka
MOXET 1 He BbITb CUMNTOMOB 3aboneBaHus. TemnepaTtypa, Kawersb U cnabocTb OTCYTCTBYOT. YenoBek
YyBCTBYET ceb5a XOpOLIO 1 faxe He 3a4yMbIBAaeTCsl, YTO MHAEKLMS yXXe Havana nopaxaTb Nérkue.

M3mepeHne ypoBHA Kucropoga B KpOBM — OOMH U3 AEWCTBEHHBLIX CrocoboB npepynpexaeHus
MHpekumn. C ero noMowpblo MOXHO BbISSBUTb KOBMA €€ Ha HadvanbHbIX CTaausax M HadaTb
COOTBETCTBYyHOLLIEE NeveHue. [lokazaTenb ypoOBHA caTypauvMy MOMOXET MpeaynpeauTb pas3Butue
6onesHn u wusbexaTb €€ NpOrpeccupylollen cTagumu, Korga Heobxoguma rocnutanusaums u
NOAKIIYEHMA K annapaTty UCKYCCTBEHHOW BEHTUNALUM NETKMX.

OpHako cnegyet NOMHUTb, YTO XOTb WU3MEPUTb YPOBEHb HACHILWEHMS KUCIOPOAOM MOXHO U
CaMOCTOATEeSNIbHO, npeanncbiBaTtb, Kak U 4eM Jie4UTb KOpPOHaBupyC B AOMaALLUHUX YCIOBUAX, MOXET
TOJTbKO Bpau.

Kakasi Hopma YpOBHS K1crnopoaa B KpoBu?
Hopma caTypaumu kucrnopofa B KpOBM Yy B3POCIbIX U AeTel — nokasaTeNb WUHAUBUAYASbHBIN.
3aBu1CUT OH OT OU3MONOrMYECKNX OCOBEHHOCTEN OpraHM3Ma 1 (hakTopOB OKpYXatoLen cpesbl.
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Hopmon npuHATO cuntaTs:

. 95-98% - y 300pOBOro yenoBeka

*  92-95% - Npu XpoHNYEeCKux 3aboneBaHNAX OpraHoB AblXaHus

*  92-95% -y KypALWMX Nnoaen

lMpn KOpoOHaBMpyce 3TOT MOKasaTeflb CHUXEeTCA Ha HEeCKONbKO MpoueHToB. YTobbl nsbexaTb
KMCNOPOOHOro ronoaaHnsi, 300poBbI YENOBEK OOMKEH HavyaTb NpMHUMaTh Mepbl yxe npu 94%. Koraa
HaCbILEHHOCTb KpoBW KUcnopogom onyckaetca Ao 90% 1 Huxe, NOBbILWAETCH Harpy3ka Ha XU3HEHHO-
BaXHble opraHbl — cepaue, nérkue, nedeHb. OTO COCTOSHME O4YeHb OMacHo U TpebyeT
He3aMeanuTeNbHOro neveHus. B Hanbonee TAXEnNbIX Cnyyasx caTypaums MOXET OnyckKaTbCs BMMOTb
0o 70%, korga nauuweHTa nogkntoyatoT K annapaTy VIBJI1. Tunokcemuyeckaa koma HacTynaeTt npwu
nokasarenax Huxe 60%.

Kak nameputb catypaumio B AOMALLHMX YCNOBUAX?
YTto6bl oTCnexmeaTb CBOE COCTOsIHNE U n3bexaTb KaTacTpoUYECKUX NOCHEeACTBUA, MOXHO CaMOCTOSATENbHO
KOHTpPONIMpOBaTb YPOBEHb KUCNOpoAa B KpPOBM nNpu KopoHaBupyce. Cpenatb 3TO MOXHO C MOMOLLbIO
cneuunanbHOro npubopa Ansg M3MepeHusa catypaunm KUCnopoaa — NynbCoKCMMETpa.

IMynbCoOKCMMETp O4€Hb NPOCT B UCMONb30BaHUWU. Kpome ypoBHSA caTypaumm OH Takxke U3MepseT NynbCe.

PaboTaeT npubop cnepytowmm obpasom:

1.  Annapat ogeBaeTcsa Ha naney, UNn MOYKY yxa W HauyMHaeT U3ny4aTb BOSHbI Pa3HOW AMWHbI C MOMOLLBIO
CBETOAMOOHOro AaTynKa.

2. CreneHb NOrnoLWeHNs nyyen 3aBUCUT OT KOMMYECTBA KWUCAOpoAa, KOTOPbI COOEPXWUTCA B KPOBW.
HaceblleHHble KNeTku KpoBu nornowatT 6onblue MHdpakpacHoro ceeta.

3. AnnapaT nonyyaeT AaHHble O MNpPenoMiAeHUW, OTPaxXeHUn N MPOXOXAEHUN ITUX fyyelh M BbloaéT
pe3ynbTar.

YTtobbl NONYyYNTb MakcumarnbHO LOCTOBEPHYH OLIEHKY, Heo6xoaumo cobnogath onpeaenéHHble npaBuna:

. He nente ankoronbHble 1 3HEpPreTMyeckKne HanuTkn nepes npouenypon

. He npuHumarite nuwy 3a 2 yaca

* He npuHumariTe ycnokouTesbHble 1 NIEKAPCTBEHHbIE NpenapaThbl, KOTOpbIE BUAT Ha paboTy cepaeyHOn

Unu gpixaTenbHOW CUCTEM

*  CoxpaHsiTe HENOABUXHOCTb BO BPEMS NpoLeaypbl

*  YpanuTe nak c nanbua, Ha KOTOPbIN OAeBaeTCsa AaTuuK

*  CHumHuTe cepbry, ecnu AaTynk NOMeLLaeTCsa Ha MOYKY yxa

Kak n3meputb ypoBeHb Kucriopofa B Kposu 6e3 npubopa?

|-|p0BepﬂTb catypauuio nynbCOKCUMETPOM peKoOMeHOyeTCA B nepuo naHAeMun, a Takxe npu oXunpeHun,
cepaeyHbiX n NEroYyHbIX 3860ﬂeBaHWr'|X, bonesHaAx LLNTOBUAOKN.

Ecnun annaparta noj pyKoﬁ HeT, HO y BaC NoABUNNCb OAbllLKa U onaceHnA KacaTesibHO CBOero COCToAHUA, B
OOMaLLUHUX YCMOBUAX MOXHO MPOBECTU HECNOXHbIN TecT. Bnepsble ero onpo6oBanu B AHMuK, TeENepb Xe MM
NoNb3yTCA XUTENIM MHOrnMx CTpaH. HeCMOTpﬂ Ha TO, 4YTO e€ero nokKa3aHud He CYUTaKTCA TakKuMn Xxe
AOCTOBEPHbIMU, KaK NMpu UCNosib30BaHUnN an|6opa, TEeCT NOMOXET BbIABUTb HapyLlleHnAa B pa60Te AbIXaTellbHbIX
OpraHos.

Kak npoBepuTb caTypaumio 6e3 nynabcokcumeTpa?

1. Cpenawite rny6okuin BOOX.

2. 3apepxwuTe gplxaHue.

3. OrtcuntbiBanTe BpeMs Ha npoTaxeHun 30 cekyHa.

ABCOMIOTHO 300pOBblE NErKue BblIAEpPXaT 3TO UCMbITaHue. Ha ocHOBaHuM NoACYETOB, MOXHO
NpUBNU3NTENBHO ONPEAENUTb YPOBEHb HACLILLEHHOCTU KUCITOPOAOM:

+ 30 cekyHn — HopmMa B 95-98%

. 10 cekyHA — CHUXEHHbIN noka3aTtenb B 93-94%
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* 7 CeKyHA — 3KCTpemasibHO HU3Kuin ypoBeHb B 90%

Mpu HexBaTke Kucnopoga crniegyeT obpaTWTbCsA K Bpady 3a MOMOLLbIO, MPW COMYyTCTBYIOLUMX
CMMMTOMax KOpOHaBupyca — Bbi3BaTb Bpaya Ha AOM.

Ewé opuH cnocob y3HaTb ypOBEHb HACHILLEHHOCTM KPOBU KUCNIOPOAOM — cAaTh aHanvM3 KpoBu B
NOSINKIINHUKE.

MoXHO N1 NpoBepuUTb caTypauuto TenedoHOM UK YMHbIMU YacamMmun?

TexHuka He cTOUT Ha MecTe. E€ BO3MOXHOCTM CTaHOBATCA ropa3fo Lnpe Urp 1 passnekaTtenbHbIX
npunoxeHun. C nNOMOLIBK ragXeToB Mbl HAyyunuCb OTCIEXuBaTb CBOW MyNbC, U3UYECKYHO
aKTMBHOCTb 1 COCTOSIHNE 340pPOBbA.

HecmoTps Ha TO, YTO NOSBUNOCH MHOXECTBO MPUITOXEHUIN, KOTOPbIE NMOMOratoT OTCNEeAUTb YPOBEHb
Kucnopoga, H1 04HO M3 HUX HE NMOKaXeT BaM AOCTOBEpPHbIE CBEAEHNS. ATO MOXHO OOBbACHUTD TeM, YTO
Ons oTcnexmBaHusa caTypauun Heobxogumo pfBa npubopa: NynbCOMETP W  AaTyuK, KOTOpbIM
npoceeyvnBaeT KOXy. B coBpeMeHHbIX cMapTdoHax faHHOro yHKLUnoHana Her.

A BOT HekoTopble smart-4yacbl MOryT MoxBacTaTbCA Takon (yHkuuen. B HekoTopbix Mopensax
dutHec-6pacnetoB n Apple Watch yctaHoeneH ceetognof. OH u3ny4yaeT KpacHble U MHpaKpacHble
BOJTHbI, KOTOpPbIE MPOCBEYMBAIOT KOXY U BbISIBMSIIOT HACbILLEHHOCTb KMCNopoAoMm Mo useTy. B ragxeTtax
TakXe BCTPOeH cneuunanbHbin gatunk SPO,, rae S — ypoBeHb catypauun, P — nynbe, a O, — kncnopog,
[aTtyuk ynaBnmBaeT curHan v BbIBOAUT pe3ynbTaTbl HA 3KPaH.

OpHako nokasaHusa TakuMx YacoB TakXe He KOPPEKTHbI. VIX TOYHOCTb 3aBUCUT OT BTOPOCTENEHHbIX
(haKTOpOB: OCBELLEHNS, ABNEHMA U AaXe pacrofnoXeHns YacoB Ha 3ansacTbe. [1oaToMy nonaratbcA Ha
pe3ynbTaTbl ragXeToB HE CTOUT.

Ecnn uyBcTByeTe Manenwune npobnembl C AblXxaHUMEM, MosBMNAch NErkasi ogplllka U y4acTuncs
NynbC, BEPOSITHO, Y BaC HU3KMIN YPOBEHb HACLILLEHHOCTU KPOBU KUCMOPOAOM. YTobbl yoOCTOBEPUTLCS B
CBOWX OMaceHusX, UCMoNb3ynTe NyNbCOKCMMETP UNW coanTe aHanu3 KpoBu. TONMbKO OHM AafyT Bam
BEpHbIN pe3ynbTaT, Ha OCHOBaHMM KOTOPO [0 Bpay Ha3HauYUT COOTBETCTBYKOLLEE feyeHue.
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JlaboparopHas pabora Ne 6

«UI3y4eHne KUC/IOTHO-LLEI0YHOro 6anaHca nILeBbIX rMNpoayKTOBy
TeopeTnyeckasa 4yacTb

KNCnoTHOCTb 1 LWEeNoYHOCTb pacTBopa ONpeaenseTcs KOHLUEHTpauuenh MOHOB BOAOPOAA B 3TOM pacTBOpe.
KoHueHTpaumio MOHOB Bogopoda BblpaxaloT 4epe3 pH pactBopa (p YyKasblBaeT Ha oOnpefefieHHyo
MaTemaTuyeckyto onepaumio; H — xummnueckun cumeon Bogopoaa); pH — 3To AecATUYHBIN norapudm BENNYUHBI,
0o6paTHOW KOHLUEHTpauuM UoOHOB BogopoAda. B ogHom oM (1 n) uncton BoOAblI copepxuTca 1*10” monb voHOB
Bogopoaa. CnepoBaTtenbHO, ANd Bogbl BennumHa pH pasHa Iog(10/107)=7.

Ota BenuunHa (pH 7,0) xapakTtepu3yeT HenTpasibHbll pacTBoOp (MpWM KOMHATHOM TemnepaType). 3HavyeHue
Huxe 7,0 yka3biBaeT Ha KUCHbI pacTBop, a Bbiwe 7,0 — Ha LWeNOYHON.

[wnana3soH 3HavyeHun pH, kak npasuno, Bapbupyet ot 0 go 14,0.

[na knetok u TkaHen TpebyeTca pH paBHbIN 7, @ OTKINOHEHWE OT 3TOW BeNUYMHbI Gonee yem Ha 1 unm 2
eOouHULBl cKasblBaeTcs Ha HUX rybutenbHo. CneposaTenbHo, Ans nogaepxaHusi pH xuakocten Tena Ha 6onee
WM MeHee MNOCTOSAHHOM YpPOBHE CYLLECTBYHT OnpedeneHHble MexaHu3Mbl. YacTMyHO 3TO AocTuraeTcs npu
nomouy 6ydepHbix pactBopoB (bydepos).

BydepHbIn pacTBOp — 3TO pacTBOp, COAEPXALUMN CMECb Kakon-nmbo crnabow KMCnoTbl U ee pacTBOPUMOM
conu. [dencTBne ero 3aknoyaeTca B TOM, YTOObI NPOTMBOCTOATb U3MEHEHNsM pH. Takoro poga U3MeHeHnss MoryT
BO3HUKaTb BCrneacTeue pasbaBneHus, a Takxe npv Aob6aBneHny KUCIoTbl unu conu. HekoTopble opraHnyeckue
COeOuHeHUs, B 4YacTHOCTU 6enku, cnocobHbl AencTBoBaTb Kak Oydepbl. DTO KavyecTBO SABNAETCA OAHUM U3
BaXHEeNWnx ana Xu3HegeaTenbHOCTM opraHu3ma.

Mpu ynoTpebneHun pasnuyHbIX MULLEBbLIX MPOAYKTOB BaXHO YUYUTbIBATb MX CTENEHb KUCMOTHO-LLENOYHOro
BANUSHUA Ha opraHbl nuwesapeHmnsa (KKT).

UpeamepHoe ynotpebneHne «arpeccuBHbIX» NPOAYKTOB C HM3KMMK (pH MeHee 4) unu Bbicokummn (pH Gonee
10) 3HaYeHMAMM MOXET MPUBECTM K pa3BuTuto 3aboneBaHuin XKT, B TOM 4ucre racTputy M fA3Be Xenyaka
(npumepsl B Tabnuue 1

Mpumepbl nokazaTenen pH

BeLuectBo pH
XenyaouyHbl cok 1.0-2.0
Koka-kona 3.0+0.3
HABNOYHbIN COK 3,0
Mueo 4.5
Kode 5.0
Yan 55
Koxa 340poBoro Yyenoseka 55
CnioHa 6.8-7.4
Monoko 6.6-6.9
YucTaa Boga 7.0
KpoBb 7.36-7.44
Mopckas Boga 8.0
Mbino (xupoBoe) ans pyk 9.0-10.0

MpakTuyeckas YacTb
L{esib paboTbI; U3yunTb METOAMKY onpeaenieHns pH pasnnuHbIx BeLLecTs.
Obopynosarne u marepuarssl: undposaa nabopatopusa [3eleon ¢ gatunmkom pH, 6 MepHbIX CTakaHoB C
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NULLEBbIMA MpOAYyKTaMu: NMUTbeBas BOAA, KOKa-kona, MOMOoKo, kode, anenbCUHOBBIA COK, MUHepanbHas u
OVCTUNNUpOBaHHas BoAa.

TexHuka 6e30n1acHoCcT:

1. Tepepn Hayanom paboTbl ocBOGOANTE paboyee MECTO OT MOCTOPOHHMX NPEAMETOB.

2. Cobniogainte 0CTOPOXHOCTb NpK paboTe ¢ 4aTYNMKOM 1 pacTBOPaMu.

3. To4HO BbINOSHAWTE YKa3aHus yunuTens npyu paboTe C HUM B OTHOLLEHUU NopsiaKka AEACTBUIA.

4. Tlo okoH4YaHuK paboThl NpUBEAMTE B NOPSAOK paboyee MecTo.

[Topsf0K MpoBeReHNs] IKCIEPUMEHTA:

1. WN3yuutb pH B pasnuyHbix pacTBOpax NpoAyKTOB NUTaHUS.

2. [Ons uamepeHuin HeobxoaMmo ucnonb3oBaTh AaTynk pH umdposoi nabopatopun.

3. Tocne kaxaoro n3MepeHns Lyn gaTinka Heobxoammo crnonackmBaTtb B AUCTUNNIMPOBAHHOW BOAE.

4. Pe3ynbTaTbl 3KCNepUMeHTa 3aHeCcTn B Tabnuuy 2.

MpeacTaBneHne pesynbTaToB HabnoaeHUi

MokazaTtenu pH 06beKTOB UccnenoBaHni

Ne O6pasel, Moka3zaTtensb pH OnucaHue obpasua
1 MNuTbeBas Boga

2 Koka-kona

3 Kode

4 AnenbCUHOBBIN COK

5 MwHepanbHasi Boga

BbiBogbI:

1. Yrto Takoe pH?

2. Kakasa cpena Hamboree xapakTepHa AJisi NPOAYKTOB NUTaHUNA?

3. OnpepenuTb CTEMEHb arpecCMBHOCTU UCCIEA0BaHHbIX NpoaykToB ana XKT?

4. Cpenatb BblBOAbI NO NpoAenaHHon paboTe.

KOHTPOJIBbHBIE BOMPOCHI:

1. Tepeuucnute metoabl onpeaenenns pH.

OTBeT: YHuBepcanbHasa nigukaTopHas bymara, gatymk pH.

2. [OonycTMmo nv onpeaeneHme KUCNOTHO-LLENOYHbIX CBOMCTB BELLECTB OpraHoNenTU4YECKUMn MetTogammn?

OTBeT: HeT (xmakocTb MOXeT He obnagaTb 3anaxoM U LBETOM, HO MMETb BbICOKYHO KUC/IOTHOCTb, YTO OYEHb
ornacHo gJia opraHuama)

MWKPOCKOIMNNYECKHWE NCCINEOOBAHNA

JlaboparopHas pabora Ne 1 «[lpurorosneHune rnpenapara K/IeToK COYHON YeLLym JTyKOBULIbI JTYKa»

[Ipasunria rnpuroToBeHNs MUKPONpenapara

1. Bo3bMuTe NpeaMeTHOE CTEKII0, TWaTeNbHO NPOTPUTE ero cneunanbHon candgeTkon.

2. C nomoLLbio NMNeTKn HaHecuTe 1—2 Kannm Bogpl Ha cepeuHy NpegMeTHOro cTekna.

3. OCTOpPOXHO C MOMOLLbI0 NPenapoBasibHON Urfbl CHAMUTE KYCOYEK NPO3PavyHON KOXULbI C BHYTPEHHEN
NMOBEPXHOCTU Yellyn fiyka Npu NOMOLLM NpenapoBasibHOW Urnbl (ByabTe akKypaTHbl) UM HenocpeacTBEHHO
pykamu. MNonoxnTe Kycovek KOXMLpbl B Kanso BoAbl U aKKypaTHO pacnpaBbTe KOHYMKOM UTTbI.

4. HakponTte npenapaT NOKPOBHbIM CTEKIIOM.

5. MomecTtute npenapaT nof 06bLEKTUB MUKPOCKONa M paccMoTpuTe ero. OTMeTbTe, Kakue KreTKu Bbl
BUanTE.

6. OkpacbTe npenapaT pacTBOpoM Kopa. [ns 3TOro Ha NpegMeTHOE CTEKII0 PAAOM C MOKPOBHBbIM

150 B cogepxanue



BMONOrUA TOYKA I/ POCTA

HaHecuTe kanmw pacTtBopa Woaa. Wanuwkm pactBopa ypanute dunbTpoBanbHoW 6Oymaron ¢
NPOTMBOMOSOXHON CTOPOHBI Mpenapara.

7. PaccMoTpute OKpalleHHbIn npenapaT nop, UUdpoBbIM  MUKPOCKOMNOM. Kakue Wu3MeHeHus Bbl
Habnopaete?

8. Hangute 060nouky, OKpyXaloLlyt KrneTky (TeMHas norfoca), uutonsnasmy (30510TUCTOE BELLECTBO),
AP0, BaKyorb C KNETOYHbIM COKOM.

9. Cpenavite MuKpodoTorpachmio KreTok KOXWUbl Jlyka U pa3MecTute ee B 3MEeKTPOHHOM TeTpagum.
Ykaxute 060no4ky, uuTOonnasMy, A4po, Bakyomnb C KIETOYHbIM COKOM. ([pu ucrnonb3oBaHUM O6bIYHOW
TeTpaam caenanTe PUCYHKM KapaHzaLluom).
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JlaboparopHas pabora Ne 2 Ctpoerne

PacTUTE/IbHOV KITETKU»

Ona opraHusauum paHHoM nabopaTopHoW paboTbl MOXHO MCMONb30BaTbh FOTOBblE MUKporpenapatbl C
pacTUTENbHLIMU KNeTKamu, rae BUMAHbI OpraHouAbl: XroponnacTbl, Bakyonu, sapo. M3yyeHue ynbTpacTpyKTypbl
KNeTku MOXHO NpoBOAMUTb, Ucnonb3ys doTorpacdum C 3NEKTPOHHOro Mukpockona. MoxHO wucnosnb3oBaTtb
doTorpacun yuebHuka, 4EMOHCTPUPYS UX C MOMOLLbIO OKYMEHT- Kamepy unu VIHTepHeT-pecypchl.

VIHCTPYKUMSA K BbIMTOSTHEHMIO

1. ToprotoBbTe MUKPOCKON K paboTe.

2. PaccmoTpuTe npeanoxeHHble BaM MUKpornpenapaTtbhl pacTUTENbHbIX KIETOK.

3. Hangute o6onouky pactutenbHbIX KIETOK. M3yunte ee cTpoeHue (Mcnonb3yst Matepuan yyebHuka unu
MHTepHeT-pecypchl). B 4eM 0COBEHHOCTbL CTPOEHMst 060MOYKM KIETOK pacTeHuin? Kakue pyHKUMKM BbINOMHSAET
obonouka?

4. Hanmgute s0po B pacTuTenbHbIX Knetkax. Mayunte ero ctpoeHue (ucrnonb3ys matepuan yyebHuka unu
MHTepHeT-pecypchbl). Kakue dyHKUMM BbINOMHAET S4p07?7

5.  Hangute xnoponnacTbl B paCTUTENbHbIX KneTkax. 3yunTte nx ctpoeHune (ucnonb3ys matepuan yvyebHuka
unn NutepHeT-pecypcbl). B 4em 0cO6eHHOCTb CTPOEHUST XJIOPONSIAacTOB KNEeTOK pacTeHun? Kakue ewe nnactuabl
MOTyT MPUCYTCTBOBaTb B pacTUTESNbHbIX KneTkax? Kakme yHKLuM BbINOMAHAT NiacTuabl?

6. HawnguTte uutonnasmy B pacTUTENbHbIX KNeTkax. Mdyunte ee cTpoeHue (Mcnonb3ys matepuan ydebHuka
unun NHTepHeT-pecypchbl). B yem ocobeHHOCTb CTpoeHus unTonnasmel? Kakue yHKLMN BbINOMHAET uutonnasma?

3urokakTyc dnugepMuc  nucta repaHu
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7.

kneTtkax? Kakve yHKLMW BbINOMHAIOT BaKyonu?

8.

KNeTO4YHbIM COKOM, XJrioponnacThbl.

9.

Heo6XxoAnMble NOAMUCH.

10. Paccmotpute doTorpacdum Knetok, cAenaHHble C MOMOLLbI 3MEKTPOHHOr0 MuKpockona. HawauTe Ha
pvCyHKax puboCOMbI, 3HOOMNa3MaTUYecKylo ceTb, MUTOXOHAPWUM, annapaT [onbaxwu, nNM3ocombl. M3yuute unx

TOYKA I'POCTA

CTpoeHue 1 YHKLMM, UCMONb3ys MaTepuan ydyebHuka unm VIHTepHeT-pecypchl.

11. To pesynbTatam paboTbl 3anonHuTe Tabnuuy

«CTpoeHune 1 YHKLMM OpPraHoMAoB KNEeTKU pacTeHuiiy:

Hailgute Bakyonu ¢ KIIeTOYHbIM COKOM B pacTUTENbHbIX KieTkax. M3yunte ux ctpoeHue (Mcronb3ys
mMaTepuan ydyebHuka unum WHTepHeT-pecypchbl). B 4eM 0COBEHHOCTb CTPOEHWUS BaKyomnel B pacTUTENIbHbIX

CoenainTe pUCYHKM KNEeTOK KapaHgalloMm, noanuwute o60moyky, uuTonnasmy, sApo, Bakyomnb C

Coenante mukpodoTorpacmm KNeTtok pacTeHuMn U pasmMecTuTe MX B INEKTPOHHON TeTpaau, caoenavTe

Ne HasBaHwue opraHounga OcobeHHOCTU CTPOEHMS PyHKUMN
1 | Obonouka

2 MembpaHa

3 LinTonnasma

4 Anpo

5 XnoponnacTtbl

6 XpomonnacTbl

7 JlenkonnacTbl

8 MuToxoHapum

9 Annapat N'onbaoxu

10 | JIn3ocombi

11 | Bakyonu

12 | AMC

13 | Pubocombl

KOHTPOJIBbHBIE BOMPOCHI:
Tect «KneTtouHoe CTpOEeHue OpraHn3moB».
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BNONOornA

Bonpoc

BapVIaHTbI OTBETOB

2 Kakol CTpyKTypHbIV 1. Annapart Nonbaxu.
KOMMOHEHT KINEeTKU 2. KneTouyHaa membpaHa
n3obpaxeH Ha pucyHke? 3. JC.

4. LeHTpuonu.
* >y 33

3 B XunBoTHOW KneTke oT- 1. MuToxoHapwui

CYTCTBYIOT: 2. Kneto4Horo ueHTpa.
3. Mnactua,.
4. Agpa.

4 Uk Ha pnbocomax B knetke |1. benku.
obpasytoTcs: 2. Xupbl.

3. OHepruio.
4. Yrnesogpl.

S K opraHongam kneTtku 1. ln3ocombl.
OByMeMbpaHHoro 2. MutoxoHapuu.
CTPOEHUA OTHOCAT: 3. Pnbocombi.

4. QIC.
6 Onpepenute CTpyKTYpY|1. annapat Nonbaxm
KNeTKn, M306paxeHHylo Ha| 2. MembpaHa KneTku ¢
PUCYHKe rNIMKOKanekcom
3. membpaHa KneTku ¢
KINETOYHOMN CTEHKON
4. 3Hponna3maTtnyeckas
ceTb

7 K opraHongam KneTtku 1. lnsocomsl.
OByMeMbpaHHOro 2. MutoxoHapuu.
CTPOEHUA OTHOCAT: 3. Pnbocombi.

4. QIC.
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Bonpoc BapwuaHTbl 0TBETOB
OcyLUecTBUTE MHOXECTBEHHbIN BbIOOP (4Ba BEPHbLIX OTBETA U3 LUECTH)
8 HasoBute u4actm xnopo- Ctpoma.
nnacta, rpe npoucxogut| Pubocomsl.
hOTOCUHTES: ["paHbl.
Twunakongbl. BkntoveHus
Kpaxmana. KonbLeBas
OHK.
YcTaHoBUTE COOTBETCTBUE MEXAY
9 YctaHoBuTte cootBeTcTBue | MutoxoHapua Mnapkas
MeXy PUCYHKOM C OrC Mnactuga Annapat
n3obpaxeHnem opraHonga| ronboxu
N ero Ha3BaHUeM
4
YcTaHoBWUTE NpaBuiibHYI0 NOCeA0BaTENbHOCTb
10 Mpouecc cuHTe3a 6enka TpaHckpunumsa Beixog
NpPoOXoAuT cnepyoLume nPHK u3 sagpa B
aTansbl: uuTonnasmy
- O6pas3oBaHne Komnnekca
Punbocoma-uPHK [JocTaBka
aMUHOKUCIOT K MecTy
CuHTe3a 6ernka

JlaboparopHas pabora Ne 3

«llnas3monns n 4ernniasmosnns B KIIeTKax pacTeHumy
TeopeTuyeckas 4acTb

MnasmMonus — 3To oTAeneHne npoTonnacTa (KMBOe COAEPXMMOE PacTUTENbHON KINETKU) OT KIIETOYHON CTEeKU
pacTUTENbLHOWN KNeTKW BCrneacTBue notepu BoAbl. OGbIYHO MPOLIECC Nfasmonusa obpatM M He MpUYUHAET
3HauuTenbHOro Bpeda Knetke. BoccTaHoBneHne o6bema LMTOMNMA3Mbl A0 WCXOOHOrO YPOBHSA Mpu nepeHoce
KINeTOK B YNCTYIO BOAY UMK PacTBOp C 6ornee BbICOKUM BOAHBLIM NMOTEHLIMANOM Ha3bIBaloT Aenna3mMonmn3om.

JlaBGopaTopHoe u3ydyeHMe npoLecca Nna3mMonusa Ha npumepe pacTUTErbHbIX KNEeTOK KOXWULbl MyKa,
MO3BOMAET M3Y4NTb OCHOBHbIE CBOWCTBA KMNETOYHOW MeMOpaHbl, a TakXe MpPOBECTW CpaBHUTENbHbLIA aHanu3
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MeXzay KneTKkaMmu pacTeHU U XMBOTHbIX.

[N n3yyeHna nnasmonusa MOXHO MCMoNb30BaTh pa3Hble copTa Nyka (6enbiii u KpacHblit). B 3aBucumocTn ot
BblOpaHHOro copTta onpefensieTcd HeobXOAMMOCTb MWCMONb30BaHWA Kpacutens. Ecnu gns npurotoBneHus
MUKponpenapaTta Ucnosnb3yeTca KpacHbI copT nyka penyaToro (Alliumcepa), To KpacuTesnb He HyXeH. Bo BTopom
cnyyae Koraa ucnonb3yeTcs 6enbiil copT fykKa, Nydlle BCero roToBUTb BpEMEHHbIE Npenaparthbl, ¢ AobaBneHnem
noda B UCXOAHLIN BOAHbLIN pacTBop. [na Bu3yanusauum nna3monusa B KneTtke ucnonb3ytoT pacteop NaCl B
ManbiX KOHLEHTPaLMAX.

MpuumHOM Nnasmonu3a sBNSeTCA NOHMXEHNEe BOOHOrO NoTeHumMana pacTeopa, B KOTOPOM HaxXoAsTCA KMEeTKU
nyka. B cnepcrteue 4ero Boga NokupgaeT npepenbl KNeTKU M NpoTonnacT OTCTaeT OT KINETOYHOW CTeHKu. Ecnm
BOOHbIA NOTEHUMan KNeTKU U pacTtBopa BbIPOBHATb, TO MPOTOMIACT BOCCTAHOBUT CBOW OObEM W MpousonaeT
Aennasmonus. Npun NpoaocnXnUTeNbHOM Ma3MofM3e BO3MOXHO HapyLleHue NPoHULAeMOCTN MeMbpaH KNeTok u
Kak crnefcTBue, OTCyTCTBME Aenna3mMonum3a.

MpakTuyeckas yacTb
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10. MpousBepgute Aenna3mMonusa: Kanw ANCTUNNIMPOBAHHOM BOAbl HAHECUTE HA Kpall MOKPOBHOMO CTEKNa, a
C MPOTMBOMNOJIOXHON CTOPOHLI HEOHBXOAUMO OTTSIHYTb XMAKOCTb (OUNbTPOBAHHOW ByMaroii.

11. Cpenaiite onucaHue MNpPOLLECCOB, MPOUCXOASLMX B KIE€TKaX B FMNEPTOHMYECKOM U TMMOTOHUMYECKOM
pacTBopax.

Obparure BHumaHmne!

B pamkax LwwkonbHoW nabopaTtopHoit paboTbl yaobHee BCero MCronb3oBaTh KpacHbI COPT fiyka, He TpaTs
BpPEMSsI Ha MPUroTOBIIEHUE pacTBopa C Kpacutenem. Ecnu Bbl pewmnte pabotaTe ¢ 6enbiM COpTOM fyka, TOAnNs
NMPUroTOBIIEHNE LIMTONOMMYECKOro KpacuTtensa K 5 Mn BogHoro pacteopa fobaBbTe 2 kannu pactsopa noga. [Ons
TOro, YToObl MPOM3OLLEN NPOLECC AENNasMonun3a fydlle BCero UCrosib3oBaTtb pacTBOP AUCTUNNIMPOBAHHOWM BOAbI,
HO ecrnin ee HeT, MOXHO MUCMOJIb30BaTh BOAONPOBOAHY!IO.

MpencraBneHve pe3ynbTaToB HabnAEHUN

BbiBoAbI:

CdpopmynupynTte BbIBOAbI MO BONpOCaM.

1. Kakne nameHeHus NpomcxogaT ¢ NPOTONfacToM pactuTensHon kneTtku B pactsope NaCl?

2. Kakne uameHeHus MpoOUCXOASAT C KNETKOW B ANCTUMNMPOBAHHON BOAE?

3. bnarogaps kako 0COBEHHOCTU KIETOYHOW CTPYKTYpbl, COXpaHsieTca dopma pacTUTENbHON KNeTku B
npouecce nnas3monusa?

KOHTPOJIbHBIE BOMPOCHI:

1. B kakom pacTBope 06beM npoTonsiacrta yMeHbLIaeTCca:

a) U30TOHNYECKUN;

6) rMNOTOHNYECKNN;

B)rMNepTOHNYECKUI;

r) pacTBop He BNuseT.

lMpaBunbHbIV OTBET: B.

2. Hanuuue kakoro opraHoupa obecneumBaeT coxpaHeHue OpMbl pacTUTENbHOW KNEeTKU Npu notepu
Bnaru:

a) BA3Kasa uMTonnasma;

6) nnasmonemma;

B) nnacTuapl;

r)KNeTo4YHas CTeHkKa.

MpaBunbHbLIN OTBET: T.

3. Kakue otnmumsa unmeeT o06OMoOYKa pacTUTENbHOM U XMBOTHOW KNETKU. YKaxuTe He MeHee 2-yX
ocobeHHocTen:

OtBeT:

1. Y pactutenbHOW KNeTKM WMEETCA KIEeTOoYHasi CTeHKa W3 Lefsono3bl U NnasmMogecMbl, KOTOpble
06beMHSIOT COAEPXUMOE BCEX NMPOTOMNNACTOB PACTUTENbHBIX KIETOK.

2. Y XMBOTHOW KINETKU WUMEETCH [JIMKOKANMKC Ha MOBEPXHOCTM MeMOpaHbl, a KneToyHash CTeHKa
OTCyTCTBYET.

JlaboparopHas pabora Ne 4

«OCOBEHHOCTN pa3BUTUS CIIOPOBLIX PACTEHUIY
TeopeTtnyeckas YyacTb
Kn3HEHHbIN UMK NanopoTHMKA (MpUMep: LWMTOBHUK MYXCKOR, naT. Dryopteris filix-mas) npepctaBnseTt coboi
yepefoBaHve 6ecnonoro M MofIoBOrO MOKOMEHWN. [JOMUHMPYOLWMM MOKONeHneM sBnsieTcs cnopocut. Ha
Ccrneunanm3npoBaHHbIX JIMCTbSX — BaWsiX, Pa3BUBAKTCA COPYCbl (CKOMSEHMA CcrnopaHrmes). 3TW CKOMneHud

Haxo[ATCA Ha HUXHEW CTOpoHe Bavu. B cnopaHruax nytem menosa gopmupytotca cnopbl. C NOMOLLBIO KOnbua
crnopaHrus cnopbl pa3bpackiBaloTcs M B 6naronpusiTHeIX YCoBusxX npopacTatoT. M3 cnop pa3suBaeTca NonoBoe
NoKosieHne (3apoCToK), NpeAcTaBeHHOe 3eeHOoN NNAaCTUHKOW AMaMeTpoM OKono 1cM. 3apOCTOK He pacyneHeH
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Ha opraHbl U He UMeeT KOpHel (ecTb pusounabl). Ha HUXHeNn cTopoHe 3apocTka hOPMUPYHOTCA MYXCKUE U XEHCKUE
MonoBble opraHbl (AHTEPUANM U apXeroHun), B KOTOPbIX MUTO30M pa3BuBalTca raMmeTbl. OAHUM U3 BaXHENLLMX U1
HeoOXOOUMBIX YCNOBUMA [AJ1S CNUAHWSA MOMOBbLIX KMEeTOK sBnseTcA Bopa. bnarogaps kanenbHoW Bnarw,
crnepmaTo3ougbl NepennbIBaloT K apXeroHMsM 1 ONsiofoTBOPAOT AnLekneTky. 13 obpa3oBaBLuencs 3uroTbl pas-
BMBaeTCs Mornoaon cnopodut. Monoaon 3apoapill NoTpebnsaeT nuTaTenbHbIe BELLEeCcTBa M3 3apocTka A0 TeX nop,
noka y Hero He cchopMupyoTCH COBCTBEHHbIE NINCTbA Y KOPHW.

JlabopaTopHoe u3y4yeHve uuKna pasBUTMS MNarnopoTHWMKA, NO3BOMNSET HarfsgHoO pa3obpaTb BCE OCHOBHbIE
cTagum pa3BuTUs pacTeHus. [osiBNsSeTca BO3MOXHOCTb BbIiBUTb 4epTbl MOp- (PO-aHaTOMUYECKOro cxoAcTBa C
HU3WNMKU pacTEHUsMM, a Takxe onpeaenvuTb apomopdo3bl, BNepBble MOABMBLUMECS Y CMOPOBbIX PacTEHUN.
[MpaKTUKO-OpMEHTMPOBaHHbIN noaxod crnocobcTByeT Haubornee kayecTBeHHOMY pa3bopy [aHHOW TeMmbl, npu
NOAroTOBKE K 3K3aMeHaLMOHHbIM paboTam.

MpakTuyeckas Yactb

lTopsaok NpoBeReHUs SKCNepUMeHTa:

PaboTa ¢ Mukponpenapatamu:

1. Hactpoitte mukpockon. CTonuk gosxeH ObiTb onylleH, cBeT cOKycMpoBaH B OKynspe, auadparma
NOJSIHOCTbBIO OTKPbITA, YCTAHOBMEHO Manoe ysenuyeHne (4X10).

2. PasmecTtuTe MuKponpenapar Ha NpegMeTHOM CTONMUKE U NOgHMMUTE ero Ao KoHua. Mpu aTom cneaute,
4YTOObI MOKPOBHOE CTEKIIO U OO BEKTUB HE COMPUKOCHYINCh.

3. nags B OKynap, MEANEHHO C MOMOLLbID MaKpOBMHTA OMyCKamTe CTOMIMK A0 MOABMNEHUS YETKOro
n3obpaxeHus.

4. PaccmoTtpute MuKponpenapaT npu 6onbwom ysenuyenun (10x 10), mcnonb3yss MUKPOBWMHT Ansi

HaCTOMKKN pe3kocTu. M3yunte mopdonornyeckne 0CO6eHHOCTN CTPOEHUA CMOpaHrns nanopoTHuka. BeinonHure
3apanue N2 2 (nyHkT Ne1—4).

5. TpoBeaute cmeHy MukponpenapaTta. Heobxoammo onycTuTb MpeAMETHbIA CTONMK, OTXaTb narnku
chrkcaumm NpeAMETHOro CTEKNa 1 akKypaTHO 3a 6OKOBblE CTOPOHbI CTEKNA U3bSATb MUKpoONpenapar.

6. YcrtaHoBWUTE crnepylowmii MukpornpenapaTt, Ha 6onbwom yBenuyeHun (10x10) paccmoTpuTe CTpoeHue
Baliv NanopoTHuKa. BeinonHute 3aganmne N22 (nyHKT Ne 5-8).

7. YcrtaHoBWTE crnefylowmini MukpornpenapaTt, Ha 6onbwom yBenuyenum (10x10) paccmoTpute CTpoeHue
3apocTka nanopoTHuKa. BoinonHute 3agaHue Ne3.

8. Cpenante onucaHue MNpOLECCOB, MPOUCXOASALMX B CTPYKTypax ManopoTHMKA Ha pa3HbiX CTagusix
XWU3HEHHOrO LUMKNa.

Obparure BHUMaHne!

XpPOMOCOMHbI HAabop HOXKM, KOoJibLa@ CropaHrvisa, nnaueHTbl, MHAY3WA U Balnu AunnougHbin (2n), a cnop
rannovaHbii (n).

MpencraBneHne pe3ynbLTaToB HabnoaeHUN

3anaxne 1.

Coenante cOOTBETCTBYIOLLME NOAMUCH.

3apaHue 2 .

PaccmoTpuTe MyKponpenapaT CoporoHvsa U caenanTe cneaylowme noanmcu: HoXKa CnopaHrus, KonbLo
cnopaHrus, ycTbe, Cnopsbl, NnaueHTa, MHAY3WI, CnopaHruu, Bans.
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*
CnopaHrum nanopoTH1Ka Copyc
"%
\
Al 1**'\'i/P'-HjOV
+ Y
1) 2) 3) 4)
5) 6) 7) 8)
3apaHue 3.
PaccmoTpuTe MykponpenapaT 3apoCToK NanopoTHNKA U MUKpodoTorpaduio Monogoro cnopodura.
Caoenante cnegyowme noanuncu: CloesuLLe, pusonapbl, apXeroHnu, aHTepuann.
1) 2)
3) 4)
BbiBogbI:
1. KakoBa dyHKUMA nHOy3mA?
2. [1ns yero Heo6xo04MMO KOMbLO CNopaHrua?
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I'ne obpasyoTcs rameTbl y NanopoTHMKa?

Kak npoucxogut nonoBoe pa3MHOXEHNE y NanopoOTHUKOB?
I"ne obpasyloTcs cnopbl y NanopoTHUKa?

I'ne obpasyeTcs 3apoAplLl HOBOTO PAaCcTEHUS Y NanopoTHUKa?
KOHTpO/IBHBIE BOMPOCH!:

1.  OnpepenuTb XpOMOCOMHbI Habop 3apocTka NanopoTHUKa?

o0k w

OtBeT: rannovgHbiv (n).

2. Bce npvBeféHHbIe HUXEe XapaKTepUCTUKK, KpoMe ABYX, UCMOMb3YT ANA ONUCaHNA XU3HEHHOro LuKna
nanopoTtHuka. OnpeaenvTe ABe XapakTepUCTUKK, «BbinagatoLye» n3 obLuero cnucka.

1) copycbl NPUKPLITbI MHAY3MEM

N

) W3 cnopbl pa3BMBaeTCA NPEAPOCTOK (MPOTOHEMA)
)  cropaHrun pa3BuBaloTCS Ha Baiifx
)
)

B W

apXeroHuun 1 aHTepUAMKN pa3BMUBaOTCA Ha pasHbIX ramMeToduTax
13 Crnopbl pa3BMBaETCSA 3apOCTOK
OTBeT: 2, 4.
3. YcTaHoBWTE COOTBETCTBME MEXAY CTPYKTYypamu NanopoTHMKa U HABOPOM XpOMOCOM: K KaXZAon No3uLuu,
OaHHOW B NepBoM cTonbue, noadepnTe COOTBETCTBYHOLLYIO NO3ULIMIO U3 BTOPOro cTonbua.

a1

CTPYKTYPbI MAMOPOTHUKA HABEOP XPOMOCOM
A) BamnsA 1) rannongHbIn
B) pusounapl 3apocTka 2) OMNNOVAHbIN

B) kneTku kopHeBuwia IN)
KneTku apxeroHus [)cnopa
3anuwmTe uudpsbl B Tabnuuy nop COOTBETCTBYOLMMN GyKBaMU.

A) B) B) r 0)

JlaboparopHas pabora N2 5 « CpaBHUTEIIbHAA XapaKTEPUCTUKE OLHOKIIETOYHBIX OPraHU3MOB»
TeopeTunyeckne ceegeHms

K npocTefMm OTHOCATCA OOHOKNETOYHbIE OpraHu3ambl. BcTpevaloTcs npakTMyecks BO BCexX cpefax
obuTaHus: BogHas, NOYBEHHAs, opraHM3MeHHas. Pa3mepbl Tena MoryT CunbHO BapbupoBaTb, Hanbonee menkue
6ynyt 2—15 mMkMm, 6onblwmHcTBO OoT 50 go 150 MKM, a ecTb HacTosilwme «ruraHTbl». NHdy3opun poaa Busaria
okono 1,5 Mm B anwHy, rperapuHa Porospora gigantea po 1 cM, a pakoBWHbI HOKOTOPbIX (hopamuHudcep
pocturaloT amnametpa 5-6 cm. KneTka npocrtenlero siBNsieTCA CaMOCTOSITENbHLIM OPraHU3MoM, KOTOPOMY
CBOWCTBEHHbI BCE XWU3HEHHblEe (DYHKLMM: OOMEH BELLECTB, ABUXEHNE Pa3fpaxXuMocTb, paamHoxeHue. OauH n3
KpUTEpPMEB, MO KOTOPOMY KnaccuduumpoBanu npocTenumx Obin cnoco® wux nepeaBuxeHus. [OBuxeHune
OLHOKJIETOYHOIO OpraHM3Ma OCYLLECTBMAETCS C MOMOLLbI0 pa3HbiX OPraHoOMAOB M BbIPOCTOB LMTOMNa3Mbl. Y
CapKoOOBbLIX [AnA MepeaBuXeHus U 3axBaTa MUK npu  HeobxoammocTn o06pasyloTca  JIOKHOHOXKUA —
ncesgonoamn. OHU npencTaBnalT cobor BbIPOCTHI LUTOMMA3Mbl, YKPEMSEHHbIE BOSIOKHAMW LUUTOCKENeTa.
XryTnkoBble nepegBuraloTCAa C MOMOLLBI OAHOIMO WM HECKONbKUX XIYTUKOB, a WHdy3opum — 6naropaps
MHOTFOUYUCIIEHHBIM PECHUYKAM.

BaxHelLmm ycrnoBuem Ans Xu3Hu NpocTENLLNX OPraHN3MOB SBMSIETCA Hanuune XuaKow cpefbl (Boaa, Bnara
MoYBbl, KPOBb, MEXKNETOYHas XMOKOCTb WM Ap.). BonblMHCTBO M3 HUX — CBOOOOHO XMBYLUME OpPraHU3Mmbl,
XapakTepuayllmecs pas3nuyHbiMi - cnocobamu nepenBuxeHus. Takxe B Npuvpoae  BCTpevawTcsa WU
napasuTuyeckme rpynnbl. MHorve u©3 Hux BO3OyauMTENM Taxenbix 3aboneeBaHuit YenoBeka, Hanpumep,
Plasmodium, Bbi3biBatowmii 6onesHb (Manspus), yousluas no cpefHUM oueHkam bonblue nogen, yem nwobas
apyras.

[na n3yyeHns NpocTenmnx MOXHO UCMONb30BaTh NOCTOSAHHBIE MUKpOMpenapaThl, @ Takxe paccmaTpuBaTb
BOOHbIE PacTBOpbl M3 NPUPOAHBLIX BOAOEMOB. bnaropapsi uvkcMpoBaHHBIM MUKponpenapaTtaMm BO3MOXHO
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paccMOTpeTb BHYTPEHHIOI CTPYKTYpY KNETOK MPOCTEeNMX OpraHM3MoB, OQHAKO BPEMEHHbIe MMKpornpenapaThbl
MOryT ObITb MPUrOTOBMEHbI KaK YUYEHUKAMMW Ha 3aHATUAX, TaK U y4YUTENsMU Mpu NOATOTOBKE K 3aHATMSAM. [Ona
NMPUroTOBIIEHNS1 MUKPOMpPENapaToB C XMBbIMW OpraHnamamu yaobHee BCEro MCronb30oBaTb BoAy M3 NPyAOB UMK
03ep C OpraHN4ecKomn B3BECHIO.

[pakTuyeckas yactb

6. [nmaga B okynsap, MeaneHHO C MOMOLLbIO MaKpOBUHTa OMycKamTe CTOMWK A0 MOSIBNEHUS YETKOro
n3obpaxeHuns.

7. PaccmoTtpute mukponpenapart. HanguTte KneTku NpocTenLmnx.

8. PaccmotpuTe CTpykTypy Knetok npu 6onbwom ysenuyeHun (10x10), ncnonb3yda MUKPOBWMHT Afs
HaCTONKWN pe3KOCTU. 3apuCyNTe CTPOEHUE 3BIIIEHBLI B COOTBETCTBYIOLLEN Avenke Tabnuubl Ne 1.

9. TlpoBegnte cmeHy Mukponpenapata. HeobxoaMmo onycTuTb MpeaMeTHbIi CTONMWK, OTXaTb Nanku
durKcaumum NnpeiMeTHOro CTeKa 1 akkypaTHo 3a 60KOBble CTOPOHbI CTEKNA U3bATb MUKponpenapar.

10. YcraHoBUTe creaylowmii Mukponpenapat (MHgy3opua-Tydenbka), Ha 6onbwomM ysenuueHnn (10X10)
paccMoOTpuTe CTPOEHUE OpraHM3mMa. 3apucyinte MHY30puio B COOTBETCTBYHOLLEN A4elike Tabnumupl Ne 1.

11. TNpoBeanTe cpaBHUTENbHBIN aHanM3 CTPOEHUSI KNMETOK NPOCTENLUNX OPraHU3MOB U 3anonHuTe Tabnuuy
Ne3, onnpascb Ha pucyHkmn N2 1-3.

MpepcraBneHve pe3ynbTaToB HabnoAeHWN
Saganne 1.
1. PaccmoTtpeTb  MuKponpenapaTbl  OAHOKNETOYHbIX OpraHM3mMoB W  BbIIBUTb WX  CTPYKTYpHO-
yHKLMOHanbHble 0co6eHHOCTH. 3anonHnTb Tabnuuy Ne 1.
Tabnmya Ne 1
«CTpoeHne NpocTenLLnx opraHN3MoB»

PucyHoK MuKponpenapaTa OnncaHue KNeTo4YHbIX CTRYKTYP

\7

Améba

39BrneHa

MHdy30opua-Tydenbka
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Mcnonb3yst MaTepuarnbl y4ebHUKa U TEOPETUYECKYIO YacTb faHHON paboTbl 3anonHuTe Tabnuuy Ne 2.
Tabnmya Ne2

«OCOBEHHOCTMN XUIHEAEATENBHOCTU HpOCTeVIUJVIX)) .

MpocTtenwme ®dopwma Tena Tun nuTanns MepenBuxeHue

Ameba 06bIKHOBEHHasd

3BrneHa 3eneHas

WHpy30opus-Tydenska

3. CpaBHUTE OQHOKMETOYHbIX OPraHn3MoB no pucyHkam Ne1—3 (Hanmyue nnu oTCyTCTBUE NpU3HaKa
0603HaubTe 3HaKOM + Unu ) 1 3anonHuTe Tadbnuuy Ne3

Puc.1. Ameba Puc. 2. OBrnenHa Puc. 3. WHdy30pua
Tabnmya
1Ne3

«CpaBHI/ITeJ'IbHaH XapakTepucTtnka ogHOKNETOYHbIX» .
OpraHunamsil
Mpu3Haku ona cpaBHEHUA AMe6a 06LIKHO-
OBrneHa 3eneHast MHdy3opua -Tydenbka
BEHHas

KneTtoyHasi MembpaHa
Lintonnasma
Anpo
MuweBapuTenbHasa Bakyorb
CokpaTutenbHasi Bakyorib
MnacTtuabl
CBETO4YBCTBUTESNbHbIN rnasok|
(cTurma)
OpraHennbl ABUXEHUSA

BbiBosbI:

1.4Y710 06LLEr0 Yy OAHOKNETOYHbIX XUBOTHbIX?

2.Yem oHM oTnnyaTCst nsyvyaemble 06BbEKTHI?

3. Kakue CyLLEeCTBYOT opraHennbl nepeaBUXeHus y NpoCcTennx?
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BUOJTOIMMA .
4. C nomoLLbio YEro ocyLLeCTBASETCA OCMOpPErynaumnsa y npocTenmnx?
5. Kak pasnuuatotcs uccnefyemol € 06beKTbl N0 TUMY NMTaHUA?
KOHTpO/IBHBIE BOMPOCH!:

1. Kakue 4yepTbl CTPOEHUS MHY30PUU-TYDENbKU CBUAETENLCTBYIOT 06 YCMNOXHEHUM CTPOEHUSt AaHHOro

opraHvM3ma no CpaBHEHWIo C APYTMMU U3yYaeMbiMy OpraHn3Mamm?

OtBeT: H,D,eprIVI ayann3m, HEeCKOJIbKO COKpaTUTesibHbIX BaKyOﬂeVI, TPUXOUUCTbI (KaK ANIeMEeHT OXOTbl Mnu

3aLmMThbl), NopoLmLa.
2. lNepepBuxeHne amEébbl OCYLLECTBAETCA C MOMOLLbIO:

1 napanogum

2. rncesoaonoaui

3. pecHu4yek

4. xryTtukos OTBeT: 2.

3. W3 nepeyncrneHHbix opraHOMAoB MMEKTCS Y MHAY30pUK U OTCYTCTBYIOT Y amebbl

1. sagpo

2. PEeCHUYKM

3.  TpuxoumncTbl

4.  NOXHOHOLLKMN

5. nuweBaputenbHas Bakyoslb

6. nennukyna

7. nopowwuua

OTBeT: 2, 3,6, 7.

3. YcraHoBWUTE COOTBETCTBUE MEXAY OPraHN3MaMmu 1 UX XapaKTePUCTUKON: K KaXAoN No3uumn, [aHHou B

nepeom ctonbue, noabepute COOTBETCTBYIOLLYO NO3MLMI0 M3 BTOporo ctonbua. XAPAKTEPUCTUKA

OPIrAHN3MbI
A) nnactugpl 1) OBrnexa
B) apepHbIn gyanuam 2) NHdpyzopusa
B) pecHunukun )
cturma [)
XryTUKN
3anuwmTe uudpsbl B Tabnuuy nop COOTBETCTBYOLLMMN GyKBaMU.
A B) B) r A)
OtBeT:
A B) B) M A)
1 2 2 1 1

JlaboparopHas pabora Ne 6

«OCOBEHHOCTN BHYTPEHHEIO CTPOEHNS [JOXLEBOIro YEPBI»
TeopeTnyeckas YyacTb
Cemencrso poxpeBbix 4epBew (Lumbricidae) Bknwoyaetr okono 200 Buaos,

OONbLUMHCTBO SIBNAKOTCS

obuTtaTensiMm noysbl. ,D,O)K,D,eBbIMI/I yepBAMU NMUTAKOTCA MHOInMe XmUBOTHbIE! 3€MJ'Ie|DOI7IKI/I, KPOTbl, NNATYLWKW, NTULbI.

Oco60 3HauMMo 61onormyeckoe 3HaueHne AOXAEBLIX YepBeil B NoYBoobpaszoBaHuu. OHM 3arnaTbiBaloT onasLime
NMCTbA X MOYBY, YCKOpPAS Mpouecc opMUPOBaHUA TymMycoBoro cros. lMuuiesapuTenbHas cucTeMa yCTpoeHa
Takum o6pa3oM, 4To criocobHa HelTpanu3oBbiBaTb N'YMUHOBLIE KMCIIOTbI, KOTOpble 06Gpa3yloTcs B pesyfbraTte

pasnoXeHuss opraHuku, 6narogaps W3BECTKOBbIM Xene3aM. B cpegHem Kuwke Ha [opcanbHOM CTOPOHEe
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pacrnonoxeHa BHYTPEHHASA MpoAonbHasa cknagka — Tudno3onb, KOTOpas 3HayuTenbHO yBenuumsBaeT nnowagb
BCacCblBaHUA NUTATENbHbIX BELWECTB B KUWeYHUKe. CTPYKTYPHOCTb NOYBbLI 3HAUYUTENbHO Yry4yllaeTca nocne Toro,
Kak oHa byaeT nponylieHa Yepes KULIEYHUK YepBs.

B pamkax usyyeHuss nonepeyvyHoro cpesa AOXAEBOro 4YepBs MHTEPECHO MPOBECTW CPaBHUTENbHbIX aHanus
OaHHOro MukpornpenapaTa C NornepeyHbIM Cpe3OoM MSIOCKOro 4epBs. JTO MO3BOMAET NPOCneauTb MosiBNeHue
CTPYKTYPHO-(PYHKLMOHAMbHBIX NU3MEHEHUS B NPOLLECCE 3BOMIOLUN.

[pakTnyeckas 4acre

L{esib paboTbl. N3y4nTb BHYTPEHHEE pa3BUTUE [OXAEBOIO YepBss.

ObopynosaHne n marepuassl. GUHOKYNAPHbLIA MUKPOCKOM, NpenapaTt MonepeyHbil cpe3 OOXAEBOro Yepss,
npenapaT NonepeYHbI NIIOCKOro YepBss.

TexHuka be3oracHocTu.

1. TMepepn Hayanom paboTbl ocBobOAUTE paboyee MECTO OT NOCTOPOHHUX NPEAMETOB.

2. CobniopaiiTte OCTOPOXHOCTb Mpu paboTe C MpeAMETHbIMU U MOKPOBHLIMKU CTEKNamMu BO u3bexaHune
nopesos.

3. TMpuctynaiite k paboTe TonbKo Toraa, koraa ybegutechb B CNPaBHOCTM MUKPOCKOMA. TOYHO BbINOMHANTE
yKasaHus yuntens npu pabote ¢ HUM B OTHOLLEHUW NOpPsAKa AENCTBUNA.

4. Tlo okoH4YaHuu paboTbl NpUBEAMTE B NOPSIAOK paboyee MecTo.

[Topsf0K MPpoBEReHNs] IKCIEPUMEHTA:

Pabora ¢ mukporipernaparamm

1.  Hactpouite mukpockon. CTonuk ponxeH ObiTb onyuleH, cBeT cOKycupoBaH B OKynspe, anadparma
MONMHOCTBIO OTKPbITA, YCTAHOBNEHO Manoe ysenuyexue (4X10).

2. Pasmectute mMukponpenapaTt Ha NpegMETHOM CTOSIMKE U MOOHUMUTE ero Ao KoHua. NMpu atom cnepute,
4YTOObI MOKPOBHOE CTEKNMO U O6BEKTUB HE COMPUKOCHYINCh.

3. [nags B oOKynsAp, MeAneHHO C MOMOLLbID MaKpOBWMHTa OMycKauWTe CTONMMK A0 MOABMAEHUS YETKOro
n3obpaxeHus.

4. PaccmoTtpuTe Mmukponpenapat npu 6onbom ysenuyeHum (10x 10), ucnonb3ys MUKPOBUHT AS HACTOMKM
pe3kocTu. N3yunte aHaToMmyeckme ocobeHHOCTU CTPOEHUsI AOXAEBOro YepBs. BoinonHute 3apaHue Ne1.

5. TpoBeauTte cmeHy MukponpenapaTa. HeobxoauMmo onycTuTb NpeAMETHbIN CTONMUK, OTXaTb mnanku
drKcauum NnpeiMeTHOro CTeKIa 1 akkypaTHo 3a 60KOBble CTOPOHbI CTEKNA U3bATb MUKponpenapar.

6. YcrtaHoBuTe cnepywwmi Mukponpenapat, Ha 6onbwom yeenudeHun (10x10) paccmoTpute cTpoeHne
nnockoro 4yepss. BoinonHute 3apaHne N2 2,

7. Cpenalite BbIBOAblI UCXOAs U3 NpoAenaHHbIX HabnoaeHui.

MpeacTaBneHne pe3ynbTaToB HabnoaeHUin
3agarne 1
Onpepenutb aHaToMuyeckue CTPYKTYpbI BHYTPEHHEero CTpOeHus 0OXIeBOro yepss.
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TOYKA I'POCTA

BbiBOABI:

1. Kakue nporpeccuBHble YepTbl Pa3BUTUA XapakTepHbl Ana A0XOEBOro 4yepsa?

2. Kakue cyllecTBeHHble OTNMYMA HabnoaalTca MeXAy NOCKUMU U KONbYaTbiIMU YEPBSIMU?

3. Kakoe 3HayeHue Tucnosona?

4. Kakoe 3HauyeHuve faHHbIX YepBen B npupoae?

KOHTPOJIBbHBIE BOMPOCHI:

1. Kakas cuctema BnepBble NOSABNSETCA Y KONMbYyaTbiX YepBen?

OTBeT: KPOBEHOCHaS.

2. Bce npuBenéHHbIe HUXE XapaKTEPUCTUKN, KpOME ABYX, UCNOMb3YIOTCA ANA ON1caHus A0XAEeBOro
yepss. Onpegenute ABa TEpMUHA, «BbiNafaoLLmMX» U3 06LLEro cnucka.

1) repmadpoamTHOE XMBOTHOE

2) MMeeT 3aMKHYTYI0 KPOBEHOCHYIO CUCTEMY

3) sABnAeTcA napa3vTom

4) Teno pasgeneHo Ha CErMeHTbl

5) wumeeT cneno 3amkHyThIN KuweyHnk OTeeT: 3, 5.

YcTaHoBWUTE COOTBETCTBUE Mexay nNnpu3HakamMu n npeactaButTenamMun: K Kaxgow no3numm, JaHHOW B
nepsom ctonbue, ﬂOJJ,6€pVITe COOTBETCTBYHOLLYO NO3MNLNI0 U3 BTOPOro ctonbua.

MPUN3HAKIN MPEOCTABUTEIN
A) uerom 1) nnaHapwms
B) npoToHedpuaun 2) poxXAeBon YepBb

B) nonocTb Tena 3anonHeHa napeHxmmon )

6ptoHasa HepBHas LenoYvka

[) 3apHAA KMLLKa

3anuwmTe umdpbl B TabnuLy nof cooTBETCTBYOWMMN ByKBamMu.

A) B) B) r 4)
OTBeT:
A) B) B) r 0)
2 1 1 2 2
Tembl! 4775 TPOEKTOB.

1. PereHepaTuBHasi CNOCOGHOCTb KOMbYaTbIX YepBEN Ha NpUMepe LOXAEBOro YepBs.

2. BnusiHMe opraHUYecKnx 1 MUHepanbHbIX yA06peHuii Ha XU3HeaesTeIbHOCTb YepBeil.

3. MameHeHne kayecTBa MoYBbl B pe3ynbTaTe AEATENIbHOCTU YepBei, C MpoBeAeHNeM BereTauyoHHOro
onbITa.

JlaboparopHas pabora Ne 7

«MeTrogb UNTorIornYecKkoro aHammn3a nosocTi Pray

TeopeTnyeckas YacTb

BHYTpeHHAS NOBEPXHOCTb LEKN NpefcTaBnseT coboh MHOrOCNOWHbIN MNacT KNeTok 6yK- KanbHOro anuTenus.
OTn KNeTkn HaxogATCA Ha pa3HbiX CcTagusax MopdgodyHKUMOHanNbHOM Aud- GepeHuMpoBkKM — OT
ManoguddepeHUMpoBaHHbIX NpealecTBEHHMKOB B 6asanbHoM crnoe (oHM obecneynBaloT pereHepauuto
anuTenusa) A0 BbICOKOCMEUMann3MpoBaHHbIX KIETOK, KOTopble No Mepe AuddepeHUUpoBKM CMeLLanTcs B
NMOBEPXHOCTHbIE Crion. bonbluas YacTb KNEeTOK MEPTBLIE U UMEDT CUMBbHO CTPYKTYPUPOBaHHOE A4p0. YacTb N3 HMX
HecyT npu3Haku 6onee WM MeHee BbIPAaXEHHOro OPOroBEHWS, O YEM CBUAETENbCTBYET Hanuune KepaTuHa.
CocTosiHMe KNeToK 6yKKanbHOro anuMTenust oTpaxaeT XxapakTep MpoLeccoB NPOUCXOAALLMX, B POTOBOM MOMOCTH, a
TaKXe K B OpraHu3me B LIENOM.

CyLLecTBYIOT pa3nnuusi No CTPOEHWUIO KMETOK MO MOSIOBOMY MPU3HaKy, Hanpumep, Y XEHLUHbl B KJeTkax
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6yKKanbHOro 3NUTENUA MOXHO YBMAETb MOMoByH X XpPOMOCOMY B MHTepda3HOM siipe (MOMoBOW XpOMaTuH) —
NAOTHbLIN Yy4acTOK XpOMaTuHa, Npunexalwmn HenocpeacTBeHHo K nepudepun agpa (Tensbua bappa). Y MyXunH B
Hopme Tenbua Bappa oTcyTcTByloT. B uutonnasme XuBblX KMETOK MOXHO TakXe BUAETb MHOXECTBO MENKUX
rpaHyn — MUTOXOHAPUA W MENKMX My3bIpbKOB. W3yueHune 6ykkanbHOro 3nNUTENUSA WCMOMb3yeTcs B LUTO-
reHeTYeCcKnX nccneaoBaHuAX C Lenblo BbISBIIEHUSA TeHOMHbIX HapyLUEHWA.

KneTouHble M3MeHeHua anutenusa (pasmep KINeTok, XapakTep s4ep U Op.) YYUTbIBAOTCA NPU CKPUHUHIOBOW
OLEHKN COCTOSIHUSI 3[00pOBbSsl, CTpeccax, BpeAHbiX (DaKTOpPOB BHELUHEN cpeapl, COMATMYECKOW naTonoruu,
6uonormyeckoro Bo3pacra Yenoseka.

OTOT MeTon SABNAETCA HEWHBA3UBHbLIM, MPOCTbIM M yAoOOHbIM ANS AMArHOCTUKU COCTOSIHWMA OpraHv3ma
YenoBekKa.

[MpakTnyeckasa 4actb

[TopsAok rnpoBeneHnss IKCNepUMeHTa:

[TpuroroBrieHne MuKkporipenaparos

1. Bo3bmuTe BaTHy Manoyvyky W npoBeAuMTe HECKONMbKO pa3 OAHMM KOHLOM NasiodKu MO BHYTPEHHeW

MOBEPXHOCTW LLEKU, Crerka Haxumas Ha nanoyky. [poBeCcTU Hy>XHO MO MOBEPXHOCTW CIM3UCTON 060MoYKM,
mexnay 3ybamu 1 wekomn. PekomeHayeTcs cnerka noBopaynBaTtb camy nanoyky ¢ NErkuM HaxvmMom

2. Ha npeameTHoe CTeKno HaHecTu dparMeHT Cru3u, KOTOpbIA OCTancsa Ha KoHue BaTHOW nanoyku. [pu
3TOM Ha KOHYMKE Manoyku B KanenbKax CroHbl OKaXYTCsA CMNyLIEHHbIE KIIETKW 3NUTENUS, BbICTUIAIOLLErO NOnocTb
pTa.

3. HakpblTb O6BEKT MOKPOBHBIM CTEK/IOM W aKKypaTHO A06aBuTb 1 Kannwo Kpacutena Ha rpaHuly
MOKPOBHOrO CTEKINa.

4. Hactponte mukpockon. CTonuk JonxeH ObiTb onyuieH, cBeT cOKYCUMpOBaH B OKynsape, avadparma
MOMHOCTBIO OTKPbITA, YCTAHOBNEHO Manoe ysenuyenue (4X10).

5. PasmecTtute MukponpenapaTt Ha NpeAMeTHOM CTOfIMKe U NoAHMMUTE ero Ao KoHua. Mpu 3ToM cneaute,
4TOObI MOKPOBHOE CTEKIO U OOGBEKTUB HE CONMPUKOCHYIUCH.

6. [naps B OKynsip, MEAJNIEHHO C MOMOLLbI0 MaKpOBUHTa OMycKaWTe CTONMK [0 MOSABMEHUS YETKOro
n3obpaxeHus.

7. Paccmotpute Mopdonoruyeckoe pasHoobpasve Kknetok OykkanbHoro asnutenus npu  Gonbliom
yBenumyennn (10X10), ucnonb3ys MWUKPOBMHT A HACTOMKM pe3KoCTW. 3apucynte Mukponpenapatr c
0603HaYeHEeM BCEX BUAMMbIX OPraHOMAOB KIETKN NCMONb3ysi pUCyHOK Ne3.

8. CpenainTe onucaHue MpOLECCOB, MPOUCXOOALLMX B KME€TKax B TMMNEPTOHUYECKOM W TMNOTOHUYECKOM
pacTBopax.

Obparture BHUMAaHue!

B pamkax wkonbHow nabopaTopHoi paboTbl ynobHee Bcero ucnonb3oBaTb Afi 3abopa Ma3ka BaTHble
NanoyYyky Unu NNacTUKOBbIE NIOXKW ANA pa3melunBaHua kode. MoxHO paccmaTpuBatb 06beKT 6e3 fobaBneHus
KpacuTensi, Ho Bu3yanusaums 6yneT oveHb crnabas, Tak Kak KIeTku 6yayT npospayHble u cnabo BuaMMbIE.
MoaToMy nydlwle ucrnonb3oBaTb LUTONOIMMYECKUA KpacuTenb B Buae pasbaBneHHoro pactBopa nopa (k 5 mn
BOJHOro pacteopa AobaBbTe 2 Kannu pacTteopa noaa).

Mepepn B3aTMEM 06pasLa, YenoBek, yvyacTByowumin B 3abope obpa3ua, fonxkeH 0b6s3aTenbHO NponosiockaTh
CBOI POTOBYH NOSIOCTb KUNAYEHON, YNCTON BOLOMN.

MpencTaBneHue pesynbTaTtoB HabnwoaeHUi

Sananne 1.

PaccMoTpeTb KNeTky NioCKOro aNUTENUS NosioCTH pTa YenoBeka U BbISBUTb UX CTPYKTYPHO-(PYHKLMOHANbHbIE
0cobeHHOCTW. 3anonHuTb Tabnuuy.

BbiBogbI:

1. KakoBa dyHKuUmA 6ykkanbHOro anutenma?

2. B kakom meToae reHeTMKM UCMOoNb3yeTcst U3y4YeHne KIeTok NosiocTu pta?

3. Kakuve KneTtoyHble U3MEHEHUSI XapaKTepU3YyoT COCTOSIHWE 30,0POBbs OpraHn3ama?

4. Ecnu 4enoBek He ByneT nonockaTtb poT YACTOW BOAOW Nepes B3ATUEM Ma3Ka, Ha UTO MOXET 3TO
NnoBNUATL?
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KOHTpO/IBHBIE BOMPOCH!:

1. K Kakomy Tuny anutennanbHON TKaHU OTHOCUTCA BYKKanbHbIN 3NUTENNA?

a) NIOCKuiA;

6) MHOrOCIOVHbIA OPOroBEBalOLLMIA,

B) MepuaTesbHbIi;

) MHOIOCJIOMHbIN HEOPOrOBEBAOLLUIA.

OtBeT: T.

2. B Kakux Cnosx anutenuns BHyTPeHHeN NOBEPXHOCTM LLEKU, KNETKU Hanbonee anddepeHunpoBaHbl?
a) HapyXbli;

6) cpepHui;

B) BHYTPEHHWN;

) paBHOMEpPHO.

OTBeT: a.

3. Kakoe BaxHOe CBONCTBO 3NuUTENManbHOM TKaH 06ecneynBatoT KNeTKU BHYTPEHHEro cnos?
OTBeT: pereHepauus.

JlaboparopHas pabora Ne 8

«Habroaerne a3 MUTo3a B KIIETKax pacTeHUiy
TeopeTnyeckasa 4yacTb
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NPUroTOBIIEHUS] MUKPOMpPenapaToB U3 pacTUTeNbHbIX 06EKTOB YA0GHbI KOopeLlku Nyka penyatoro (Allium cepa),
ropoxa nocesHoro (Pisum sativum), 6o6oe koHckux (Vida faba) v supoe daconu, Hanpumep, daconu
obblkHoBeHHOW (Phaseolus vulgaris). Ona 3Toro HyXHO NpopacTUTb NYKOBULY WM cemMeHa GOoGOBbIX [0
NOSIBNIEHUS] KOPELKOB ANUHOM okono 1 cm. [MpuroToBneHWe npenapaToB XenaTeSlbHO MpOBOAUTL YTPOM,
MOCKOJIbKY B 3TO BpPeMs KIeTKW Haubonee MUTOTUYECKU aKTUBHbI.

[MpakTnyeckasa 4actb
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Yacrb 2.
Pabora c mukporipenaparamu

6. Hactponte mukpockon. CTonuk fosmxeH ObiTb onylleH, cBeT cokycupoBaH B OKynspe, auadparma
MOJSIHOCTbIO OTKPbITa, YCTAHOBIIEHO Masoe yBenudeHue (4x10).

7. PasmectuTe MukpornpenapaT Ha NPeAMETHOM CTONUKEe M MOAHUMUTE ero Ao KoHua. Npu aTom cneauTe,
4TOObI MOKPOBHOE CTEKIO M OO BEKTUB HE CONMPUKOCHYIUCH.

8. [maga B oKkynsp, MeaneHHo C MOMOLLbIO MaKpOBUHTa OMycKanTe CTONMWMK A0 MOSABMEHUS YETKOro
n3obpaxeHus.

9. PaccmoTtpute Mukponpenapart. HanauTte sapa Knetok ¢ pasnnyHbIMU CTagusiMm MuTo3a.

10. PaccmoTtpute agpa knetok npu 6onblom ysenuyeHum (10x10), ncnonb3ys MUKPOBUHT Af1S HACTONKK
pe3KoCTW. 3apucyinTe KINETKN B COOTBETCTBYIOLLMX AYerKax Tabnuupbl.

11. MopcunTante yncna XpoMocom Ha MeTadasHbIX MNAcTUHKaxX. YKaxute B Tabnuue 4Mcrio XpoMocoM B
avnnougHom Habope.

12. Cpenaiite onvcaHue NpoLECCOB, NPOUCXOAALLMX B KIIETKax B pasHble hasbl MUTOTUHECKOTO AeNeHus.

Obparure BHUMaHue!

Yucno xpomocom B aunnouagHoM Habope y nyka penyartoro coctaBnseT 16, ropoxa noceBHoro — 14, 60608

KOHCKNX — 12, dhaconun o6bIKHOBEHHON — 22.

MpencraBneHve pesynbTaToB HAbMOAEHUN
Sanarne 1.
PaccmoTpeTb MuKpornpenapaT u noctapaTtbCA ONPEeAenuTb KMETKU Ha pa3HblX CTaausX MUTOTUYECKOro
unkna. OpueHTMpynTecb npu onpepeneHun ¢asbl Ha TeopeTWYeckuin maTepuan u3yvyaemoun Tembl U
n3obpaxenus B Tabnumue No1.

Tabnuua Ne1
«®Pa3bl MuTO3aY .

dasza muTo3a PucyHok Mpouecchl, Npoucxogsimne B KreTke
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daza MUTO3a PucyHok Mpoueccol, Nponcxogsmne B Kretke
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r) B aHadase KONMYeCcTBO ABYXPOMATULHbIX XPOMOCOM COCTaBnsaeT 24;
[) B KneTkax nblfibLEBOro 3epHa KoIM4eCcTBO XpPOMOCOM COCTaBnseT 6;
€) B KNeTKax TbIYMHOYHOM HUTK KONMYECTBO XPOMOCOM cocTaBnseT 12,
MpaBunbHblE OTBETHLI: O, B, €.

JlaboparopHas pabora Ne 9
KosioHnarnbHbIe MOHE4HbIe BOAOPOCIIU
TeopeTtuyeckue ceeaeHms
K BONBbBOKCOBbIM npuHagnexaTt MHOrme KoJioHnasibHble BOOAOPOCIIN. KonoHun BONbBOKCO- BbIX COCTOAT U3
pa3HOro 4Yncna KrneTok, KoTopoe onpeaendeTca Ha paHHUX CTaguax pas3BuUTUAa U He MeHAeTCA 00 CJ'IG,CI,yPOLIJ,GI?I
penpoayKT1BHOM (a3bl; HOBOOOPa30BaHMSA KIIETOK B TEYEHUE XU3HN KOMOHUW HE MPOUCXOAUT. Takue KOnmoHum
Ha3bIBAKOTCA geH06MHMM. B Ll,eH06VIF|X KITETKN COXPaHAKT XryTUKU U BCA KOJIOHUA MOXET OABUratbCA 6narop,ap;|

cornacoBaHHoOW paboTe XryTukos.

B npecHoBoAHbIX BOOOEMAX MOXHO BCTPETUTb NOABUXHbIE LLEHOOUN BOAOPOCNEN pa3HbiX POAOB:

FoHnmym (Gonium). LleHobun nnacTuHyatble, uHorga B popme KBagpata, cogepxat 4,8, 16 unn 32 knetku,
pacnonoxeHbl B OAVH CION B BUAE Crerka U30orHyToro WUTOBMAHOIO ucKa B obLLel NNnacTUHKE Crn3u.

MangopuHa (Pandorina). LleHobun n3 Hebonblworo yncna knetok 8,16 mnu 32, pacnosioxXeHbl B KOMOYKe
cnu3u, obpasys ANLEBUAHYIO UNK NnuUnconaanbHy dopmy.

BonbBokc (Volvox). KonoHum cocToAT N3 COTEH U ThICAY KNETOK. B KONMOHMAX eCTb KpynHble KNeTKu (Nonosble
opraHbl (OOroOHUW U aHTepMaun) N NapTeHOroHNANN).

Ypob6Hee Bcero nsyyatb MOHagHbIX BOAOPOCHEN, MCNOSb3Ys KYNbTypy BONbBOKCA, KOMOHUM KOTOpOro 6onee
CINOXHOro CTpoeHus. BonbBOKCbl 0BUTAOT B Pa3fnMyHbIX MESIKUX MPECHbIX U He3arpsi3HEeHHbIX BOAOEMaX.
MaccoBoe pa3MHOXEHWE KONMOHMI MOryT Bbi3biBaTb LBeTeHue Bogabl. CobupaTb maTepuan nydwe BCero B
Hayane neta B HECKOMbKO NPUEMOB, Y4TOObLI cO6paTh KOMOHUM Ha pa3HbIX CTaaMax pa3sutusa. Kaxpas KonoHus
COCTOUT M3 HECKOJSIbKMX COTEH UMM TbICAY OBYXIYTUKOBBLIX KIETOK, PACMOSIOXKEHHbIX HAa MOBEPXHOCTU B OAMH
cnon. XryTuku HanpasneHbl Hapyxy. OHu obecneumBaloT nocTynaTenbHOe M BpalwjaTenbHOe OBUXEHUE B
HanpaBfieHNN NCTOYHUKA CBeTa (MONOXMTENbHbIN hoToTakcuc). Pasmepbl konoHum ot 0,5 o 2 mm. BHyTpeHHue
YyacTn 0bonoYeK KOMOHWM KIETOK OYEHb CUIIbHO PacCNMU3HEHbI, TaK YTO MPOTONNAcTbl AAaneko pa3fBUHYTbI
cnosiMun cnuau. BHelHue cnou obonoyek ynnoTHEHbl M co3fatoT obOLLylo NMOBEpPXHOCTb (MBOMOKPYM). Ecnu
KOSIOHMI0 OKpacuTb Kpacutenem (MeTWneHoBash CWHb), TO Ha MOBEPXHOCTM WHBOSIIOKPYMa MOXHO YBUAOETb
MONUroHanbHbIN  y30p, COOTBETCTBYIOLUMA [paHULAM COMpUKacalolWmMXCa KNeTok, a Takke 0obHapyXuTb
nnasmoaecMbl, COeANHSALME NPOTONNACTbl CMEXHbIX KNETOK.

[MpakTnyeckasa 4actb

[Topsf0K BbIMOSTHEHNS PAOOTHI:

Yacre 7.

llpuroroBrieHne BPEMEHHBIX MUKPOMPenaparos (fpu paboTe C roToBbIMU MUKPOMPenaparamu
nepexoguTe cpasly Ko BTOPOY Yactu paboTsi)

1. Ha npeameTHoe CTEkno HaHeCTV Karnnio BOAHOIO pacTBopa C KOSIoHNen (BoAoém, akBapuym u Aop.)npu
NMOMOLLM 06bIKHOBEHHOMN MUMNETKM.

2. Hactpoiite Mukpockon. CTONMK AomXeH ObiTb onyLieH, cBeT COKycUpoBaH B OKynspe, anadparma
MOSTHOCTbI0 OTKPbITa, YCTAHOBNEHO Manoe yBenvyeHme

(4 x10). [ns peTanbHOro paccMoTpeHus nsyvyaemoro obbekTa Heobxogmmo ysenuyenne 10 x10 nnm 40 x10.

Obparure BHUMaHue!

[na npurotoBneHWs BpeMEHHbIX MUKpPOMNpenapaToB C KOMOHWAMMW BOSIbBOKCA, MOXHO MCMOSIb30BaTb He
TONbKO BOAY M3 BOOOEMOB, HO U akBapuvyMHyk Boay. [Ons dwukcaumm BONbBOKCA MOXHO ucnonb3oBaTtb 4%
pacTBop popmManuHa.

Yacrb 2.

Pabora c mukporipernaparamm

3. Hactponte mukpockon. CTONUK AonXeH ObiTb onylleH, CBeT choKycupoBaH B OKyssipe, auadparma
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NOMHOCTbIO OTKPbITa, YCTAaHOBNEHO Manoe ysenu4yeHue (4X10).
4. Pa3mectuTe MukpornpenapaTt Ha NpegMeTHOM CTOMMKE U NogHUMUTE ero o Kodua. Mpu aTom cnegute,
4TOObI MOKPOBHOE CTEKIO U O6BEKTUB HE COMPUKOCHYUCH.
5. Tnapa B oOKynsip, MeAneHHO C MOMOLLbI0 MaKpOBUHTA OMyCKalTe CTOMMK A0 MNOSBMEHUS YETKOro
n3obpaxeHus.
6. PaccmoTpute MuKponpenapar.
7. PaccmoTpute CTPYKTYypy KneTok npu 6onbwom yeenunyenun (10X10), ncnonb3ys MUKPOBWHT Asisi
HaCTONKWN pe3KOoCTU. 3apuCyiTe CTPOEHME BOSIbBOKCA B COOTBETCTBYHOLLEN aveinke Tabnuubl Ne1.
8. W3yuute cTpoeHne KoNIoHUK BOSIbBOKCA U 3anonHuTe Tabnuuy Ne2, onmpasicb Ha pucyHku Ne1-2.
MpencraBneHve pe3ynbTaToB HabnMAEHUN
Sananne 1.
PaccmoTpeTb MuKponpenapat wunuM Kanmww Bogbl C  BOMIbBOKCAMW U BbIABUTb WX  CTPYKTYPHO-
yHKLMOHanbHble ocobeHHOCTH. 3apucoBaTb 06BEKT B CBOOOAHYIO A4yeinKy Tabnuuy Ne 1.
Ecnu nsyyaembie BOQOPOCHM B XXMBOM COCTOSIHUM, TO HabnoaaTb 3a UX ABUXEHNEM.
Tabrmya Nei
«CTpoeHue BofbBOKCa» .
Haiitu n paccMoTpeTb Ha npenapare KOnoHuW, B KOTOPbIX 06pa3oBanucb Jo4epHUE 0cobu.
Tabnuya Ne2
«OCcoBEHHOCTM CTPOEHNSA KOJIOHMU BOSIbBOKCA» .

anI3HaKVI Ona cpaBHEHUA BonbBokc

KnetoyHas membpaHa

LnTonnasma

Anpo

MyweBapuTenbHasa Bakyolb

CokpaTtuTtenbHas Bakyosb

MnacTtuabl

CBeTO4YBCTBUTENbHbIN MAa30K (CTUrMa)

OpraHennbl ABUXEHUS

BbiBosbI:

1.470 06LLEro y OAHOKNETOUHbIX BOAOPOCHEN U BOMbBOKCA?

2.Yem BONbBOKC OTNMYAETCS OT OAHOKIIETOUHbIX BOOOPOCNEen?

3.3a cyeT Yero BoNbBOKC ABUXETCA?

4. C nomoLpblo Yero OCyLLECTBAETCA MNONOXUTENbHbIA (DOTOTAKCUC?

5. Kakue ocobeHHOCTM CaMOBOCNpPON3BEAEHNA XapaKTepHbl Ana BONbBOKCA?

KOHTPOJIbHBIE BOMPOCHI:

1. CKOMbKO XryTMKOB MMEET Kaxas KneTka BONbBOKCa:
1.1

2. 2

3. 3

4. 4

OtBeT: 2.

2. Kak Ha3blBaloT COBOKYMHOCTb BCEX CBA3AHHbIX APYr C APYrOM KIeTOK OAHOro BOfibBOKCa?
1. TKaHb
2. KynbTypa KNneTok
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3.  KonoHusa

4. wap

OtBerT: 3.

3. C nomoLpbo Kakux CTPYKTYp CoeMHEHbI CMEXHbIE KNETKM BOMbBOKCA APYr C ApYroM?
1 nnasmoaecmsl

2. XIyTUKM

3. HuTK

4

pecHu4YeK

OteerT: 1.

Y70 B NepeBofe C NaTMHCKOro A3blka O3HAYaeT BOMbBOKC?
KpyribIn

4

1

2. KaTawmmncs
3. ABuUXyLMiCcA
4

5. B KaKylo CTOPOHY HarnpasfieHbl XryTUKN KNeToK BOSibBOKca?
1.  BO BHYTpPb KONOHUU

2. HapyxXy KOMnoHuu

3. HapyxXy v BHYTPb CTY[IEHUCTOro KOMKa

4. PpEecCHWYKU OTCYTCTBYIOT

OtBerT: 2.

JlaboparopHas pabora Ne 10

«BrnivaHne cpefbl Ha KIIeTKU KpPOoBU Yes/loBeka»
TeopeTnyeckasa 4yacTb

KpoBb 3TO ofHa M3 pa3HOBMAHOCTEN COeAMHUTENbHOM TKaHu. peacTaBnsaeT cOOOM KNETKU HECKOSNbKUX
TUMNOB B3BELUEHHbIX B Mnasme. Ha nonto )OPMEHHbIX 31EMEHTOB (KMETKU KpOBW) npuxoamtcs okono 45%
06bEMa, a 55% cocraBnaet nna3ma. lNokasatens pH kpoBu Bapbupyet oT 7,35 po 7,45. MNMnasma Ha 90%
coctouT n3 Boapl M Ha 10% U3 pa3nnyHbIX pacTBOPEHHbIX BeLLeCTB (6enku, MnuHeparnbHble NOHbI 1 Ap.). bonblue
BCEro U3 pacTBOPEHHbIX KOMMOHEHTOB B MNna3mMe KpOBW COAEPXUTCA HaTpui-moHoB. Cpean OpMEHHbIX
3MEeMEHTOB JOMUHMUPYIOLLYIO MO3ULIMIO MO KONMMYECTBY KIETOK Ha efAMH1LY obbema 3aHMMatoT apuTpouunTsl. B 1
MM’ KPOBM COAEPXMTCA OKONO 5 MITH. SpUTPOLIMTOB.

KoHueHTpauums conen B nnasme 1 KneTkax KpoBu Bceraa AomxHa 6biTb NpuMepHo oguHakoBoi. OgHnMu 13
BaXXHEWLUNX COSien KpoBu ABMAKTCA xnopuabl. PactBop B koTopom KoHueHTpauusa conu NaCl 0,9% HasbiBaeTcs
dusmonornyecknm. Noatomy GONbLIMHCTBO NEKAPCTBEHHbIX NpenapaToB, KOTOPblE BBOASTCA B KPOBAHOE PYyCno
NPOU3BOAAT C UCMONb30BaHMEM (PUIMONIOrMYECKOro pacteopa. Ecnn BO3HMKAET pa3HOCTb KOHLEHTpauui, 310
npmBoamnT K ocmocy. Ocmoc — aTo aAnddy3na Boabl Yepe3 NosynpoHMuaemyo MembpaHy M3 obnactu MeHbLUeN
KOHLIeHTpaLun B 0bnacTb ¢ 60nbLUei KOHUEHTPaUMEN A0 YCTaHOBMEHUA paBHOBECUSA. ABMEHNE OoCcMOCca Urpaet
BaXHYH pOrib B MpoLecce noaaepXaHusi NOCTOAHCTBA BHYTPEHHEN Cpeabl Hallero opraHusma.

OTKNOHEHNE OCMOTUMYECKOrO AaBfiEHMS OT HOpPManbHOro U3MONOrMYecKoro ypoBHS BrEeYET 3a cobon
HapylleHne OBMEHHbIX MPOLECCOB MEeXAY KPOBbK, TKAHEBOW XMOKOCTbIO M KrneTkamu opraHu3ma. CusbHoe
OTKIIOHEHUE MOXET HapyLUNTb CTPYKTYPY U LEMNOCTHOCTb KNETOYHbIX MeMBpaH.

M3meHeHne cocTaBa nnasmbl KpoBW Npu [o6aBrneHun runepToHNYecKoro U rmnoToOHMYECKOro pacTBOpoB B
nabopaTopHbIX YCNOBUAX, MO3BOMAET ONPENENnUTb CTEMEHb BaXHOCTU paBHOBECUS KOHLIEHTpauui comnei BO

1 MpucTynaite K paboTe TONbLKO TOraa, Koraa yéeamTech B UCNPaBHOCTU MUKPOCKOMA. TOYHO BbINOSHARTE
yKasaHus yuntens npu paboTte ¢ HUM B OTHOLLEHUW NOpSAKa AeiCTBU.

B copepxaHnue 173



TOYKA [/ POCTA BEMONOTUS

BHYTPEHHEN cpefe opraHnama.
[NpakTnyeckas yacTtb
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lopsiaok BbinosnHeHns paboTbi:
Pabora ¢ mukporipenaparamu

1. Hactponite mukpockon. CTonmMk QoSikeH 6biTb onyLlieH, cBeT coKycMpoBaH B OKynspe, Anadparma
MOMHOCTbLIO OTKPbITa, YCTAaHOBNEHO Manoe yBenvyeHme

(4 x10).

2. Pa3mectute MukponpenapaTt Ha NpeAMeTHOM CTONMKe U NogHuMuTe ero Ao KoHua. NMpu aTom cnegute,
4TOObI MOKPOBHOE CTEKIO U O6BEKTUB HE COMPUKOCHYIUCH.

3. [mAga B OKynsp, MeANeHHO C MNOMOLLbI0 MaKpPOBWHTa OMyckamTe CTOMWMK OO MOABMAEHUS YETKOro
n3obpaxeHus.

4. Paccmotpute mukponpenapaT npu 6onbwom ysenudeHun (10x 10), ncnonb3ys MUKPOBMHT AOns
HaCTONKKN pe3KoCcTU. N3yunte 0oco6EHHOCTU CTPOEHMS KIIETOK KPOBU YenoBeka. BoinonHuTe 3agaHne Nei.

5. CpenainTe onucaHue MpoLECCOB, MPOUCXOASALNX C KIeTKaMu KpoBM B pacTBopax C pa3fnyHou
KoHueHTpaumen NaCl.

MpencraBneHne pesynbTaToB HabnAeHUN

3anaxne 1.

PaccmoTpuTe Mykponpenapat KNneTku KpoBu YenoBeka. 3apucyiite nccnefyemblini 06BbeKT B NYCTYHO AYENKY.
MpoBeamnTe CpaBHUTENbHBIN aHanM3 MopgoNorMyeckor CTPYKTYpbl KNETOK KPOBU M300paxeHHbIX Ha pUcyHKax
Ne 2-3, B 3aBUCUMOCTU oT pacTBopa B KOTOpOM OHM HaxogsaTcs.

3anaune 2
|/|CI'IOJ'Ib3yF| MaTepuarnbl KapTUHKU 3anonH1uTe AaHHbIe B Ta6r|v|u,e.
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BMNONOIrnA
BnusHue cpepgpbl Ha CTPYKTYpY 3puTpoumTa
PacTBop KoHueHTpaums NaCl Popma 3putpoumTta MNpuymnHa
"MNoToHNYecKuin 0,2%
M30TOHNYECKUI 0,9%
MMnepToHNYecKni 2%

Obparure BHUMaHue!
B paHHOM paboTe Heo6XOAMMO MCMONb30BaTb COMYTCTBYOLWME BUAEOdpParMeHTbl, KOTOpble MOMOryT

Bu3dyann3mposatb BeCb Mnpouecc U3MeHeHud (bOprI KNeToK KpoBM B 3aBUCUMOCTU OT KOHUEHTpauuun
ncnonb3yemMbiX paCcTBOpPOB.

BbiBoAbI:
1. Kakumu cBovicTBamu obnagaet hmanonormyeckuii pacteop?
2. Kak Bnuget nosbiweHne KoHueHTpauun NaCl B nnasme KpoBu Ha 3puTpoLmTbI?
3.06bACHMTE Npouecc remMonu3a nNpu nonagaHum 3puTpoLMTOB B TMNOTOHMYECKUIA pacTBop?
4. Kak oCcMOTU4YeCKME SIBNIEHUA BUAIOT HA OPraHM3M YenoBeKa B MOBCEAHEBHOW XNU3HN?
KOHTPOJIbHBIE BOMPOCHI:
1. B kakom pactBope 06beM 3puTpouuTa yBENMYMBaeTCca:
a) U30TOHNYECKUN;
6) rMNOTOHNYECKNN;
B)rMNEepTOHNYECKUN;
r) pacTBop He BNusET.
OtBerT: 6.
2.  Tlpwu kakon kKoHueHTpauun NaCl nponcxogut cMopLUMBaHUE 3pUTPOLMTOB:
a) 0.2%;
6) 0,6%;
B) 0,9%;
r) 2%.
OTBeT: T.
3. TNoyemy BO3HMKAET YyBCTBO Xax/bl MpU N36bITOYHOM NOTPEGNEHNN CONEHON NULLLN?
OTBET: NOBLILEHNE KOHLIEHTPALMN CONe B Mria3Me KpoBU MPUBOOUT K TOMY, YTO BoAa U3

MEXTKAHEBOMN XWUAKOCTU NoCTynaeT B KPOBAHOE pPYyCIo. OTO BbI3bIBAET COCTOSIHNWE OTEYHOCTU U HepocTaTka
BJf1arn co CTOpPOHbI KNETOK.

OKONOIMNM4YECKHME NCCITEOOBAHNA

JlaboparopHas pabora Ne 1 «Merogbl namepermns abunoTuyeckmnx
QaKTopoB OKpyXaroLyeri cpessl (onpeaesneHne pH, HUTPaToB v XJI0py[08 B BOAE)»
TeopeTtunyeckas yacTb

anIpO,EI,Haﬂ N nnutbeBad BOAa COAOEPXWUT OrpoMHOE KOJIN4eCTBO KOMIMOHEHTOB, HaXoA4AWMXCA B HU3KUX

(meHee 1 %) u ynbTpaHuskux (meHee 0,0000001%) koHUeHTpauusax. B ecTecTBEeHHbIX YCMOBUAX COCTaB BOQ,
perynupyeTcs NpupoaHbIMU NpoLEeccamu, B TO Xe BpeMs B pe3ySibTaTe X03AWCTBEHHOW AESTENbHOCTM YesloBeka
NMPOVCXOAUT 3HAYUTENBHOE 3MEHEHWE COCTaBa NPUPOAHbLIX BOZ,

MpupoaHas BoAa HaxoAMTCS B HEMPEpbLIBHOM B3aUMOAENCTBIUMN C OKpyXatowlei cpegoi. OHa pacTeopsieT

opraHMyeckme M HeopraHudyeckue MnpUMecH, copepXaiymecs B noyse, atMocdepe, pacTUTENbHOCTM U T. 1.
Cpeoun pacTBOpeHHbIX Npumeceit B Bofde ecTb Kucnopod O,, SBNAOWMACA HeoGXOAUMbIM ANA XU3HWU BCEX
npeacraeuTenein BogHon dayHbl U dnopbl. OAHaKO KUCIOPOA, — CUMbHBIA OKUCAUTESNb, B €ro NpuUcyTCTBUM
3HauMTENbHO BO3PAcTaeT CKOPOCTb KOPPO3UM MeTanfMyeckoro o6opyaoBaHusi, HAXOAsALIErocs B KOHTakTe ¢
npvpoaHoi Bogoi. Mo3aToMy ero cogepxaHue B BoAe CTPOro perfiaMmeHTUpyeTcs 1 TliaTesibHo KOHTPOonupyeTcs.
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noBcemMecTHO. PeanbHasi KOHLEHTpauus MOHOB BOAOPOAA BblpaxaeTca B eAMHMLAX BOAOPOOHOro nokasartens
unm pH.

Wkana pH naet ot 0 (kpanHe BbICOKas KUCNOTHOCTb), Yepe3 TOUKY 7 (HenTpanbHasa cpefa) Ao 14 (kpanHe
BbICOKasi OCHOBHOCTb). 3TK undppbl — oTpMUaTeNbHbIN AECATUYHbBINA NlorapngM KOHLLEHTpauumn NOHOB BOAOPOAa,
Bblpa>XX€HHOW B rpamMMax Ha fimTp.

B Touke pH = 7 koHueHTpaumsa H coctaensaet 10— (0,0000001) r/n, HO npn 3TOM KoHUeHTpauma OH- Takaa
xe.

Ilna Bcero XmBoro B BoAe (3a WUCKI/IIOYEHMEM HEKOTOPbIX KUCMOTOYCTONYMBBLIX H6aKTepuin) MUHUMAIbHO
BO3MOXHaa BenuyuHa pH = 5; poxab, umerowmn pH<5,5, cuutaetca kucnoTHbIM. B oTtcytcTBue ntobbix
3arpsA3HuTEnen y pAoxaeson Boabl 06blMHO cnabokucnaa peakuus (pH = 5,6), nockonbky B HeW nerko
pacTBOPAETCS YINMEKUCIbIA ra3 3 Bo3ayxa ¢ obpasoBaHnem crabom yronbHON KUCMOTbl. Y NPECHOBOAHbLIX 03€ep,
py4beB u npyaoB pH Boabl 06bI4HO cocTaBnsieT 6-7, U OpraHu3mMbl aganTUpoBaHbl MIMEHHO K 3TOMY YPOBHI0. B
nuTbEBOM BoAe aonyckaetca pH = 6-9. bonoTHas Boga 6biBaeT 06bI4HO Kucnas (pH = 4-5) 3a cyeT opraHu4eckumx
KMCNOT, @ HopMarbHasa, YucTas Boga MMEET 3HavyeHune, bnmskoe K HewTpanbHoMmy (6,5-8,5). MpuHaTo cuntaThb,
yto 3HayeHne pH ot 55 po 8,5 gABnAeTcA onTMManbHbIM ANA Pa3BUTUA BOAHbLIX (POpM XusHu. Peskoe
n3MeHeHne pH B BOJOEMe MOXET MPUBECTM K PacTBOPEHWIO B BOAE HEKOTOPbIX COEAMHEHUN W OTpaBfIEHUIO
BOAHbIX OpraHM3moB. Ecnu 3HavyeHne pH HeoXnaaHHO CABUHYNOCH B KMCNYH UK LENOYHY CTOPOHY, cneayeT
06paTMTb BHUMAHNE Ha BO3MOXHbI€ MPOMbILLIIEHHbIE BIOPOCHI.

[MpakTnyeckasa Yactb

OnbiT 3.
Onpepenexne cogepxaHusi HUTpaAToOB B Npobax Boapl. 3anyckaem nporpammy Releon Lite, nogknioyaem
0aTYMK HUTPAT MOHOB, U MPOBOANM UCCNEAOBAHNE BOAbI.

Pe3ynbTaTtbl 9KCNEPUMEHTOB
Bopa pH CL- NO3-

BoponpoBoaHas

MutbeBasd

AkBapuymHas

BbiBogbI:

CpaBHuTb pH, copepxaHue HUTpaT, XTOPUAOB MOHOB B HECKOJIbKMX Npobax BoAb! (AUCTUNNNPOBaHHaS,
BOAONPOBOAHAsA, U3 NPUPOLHOIO NCTOYHUKA).

Hangute B MHTEepHETE AONYCTMMbIE HOPMbI HUTPATOB, XNOpUA0B 1 pH 1 NpoBeaeTe CpaBHEHNME.

KOHTPOJIBbHBIE BOMPOCHI.

1. Kakumu nokazatensimm xapakTepusyeTcs KauyecTBO BoAbI?

Kak opraHmsoBaTtb HabnogeHne 3a COCTOSHNEM BOAHbIX 06 bEKTOB?

Kak BnusieT uaMeHeHne cofepxaHusi KUCIopoaa Ha OpraHu3mbl- r’mapobUuoHTbI?
OxapaKkTepun3yinte OCHOBHblE CTOYHUKM 3arpa3HeHns BOAbl.

Mepeuncnute abrnoTnyeckne hakTopbl B BOAHON cpeae obmTaHus

o~ wnN

JlaboparopHas pabora Ne 2 « OLeHKa ypOBHS 3arpa3HEHNs
aTMOCEEpPHOro Bo3AyXa BeLeCTBamm, NonagaroLLymMu B OKPYXarOLY0 CPESY, B Pe3ysibTaTe paboTsl
aBTOTPaHCIopTa»

TeopeTunyeckas YacTb

HMne BO34yXa OTMe4YaeTcAa B pa|?10Hax, MJIOTHO 3aCTPOEHHbIX BbICOKUMW 34aHMAMU, N BOOJIb OOpor C y3KOI7I
FIpOE3)KEI7I 4acTbHo.
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aBTOMOOUNbHBLIX [ABUraTensx XuMMuYeckasi 3Heprust Tonnuea npeobpaslyeTcsa B TensoByl, a 3aTeM B
MexaHu4yeckyto paboTy. lNpouecc BbICBOGOXAEHUA XMMUYECKOW 3HEpruv peanuayetcs nocpencTBOM ropeHus,
Mpu KOTOPOM peareHTbl 3HeProHOCUTENsA COeaMHSAITCS C KUCNOPOAOM. B npoaykTax OKMCNUTENbHBIX peakuui
copepxaTcsi: OKCup, yrnepoaa, okcuabl a3ota, okcuapl Cepbl, yrneBoAopoabl, anbaernipl, CoeAuHeHNs CBMHLA,

B TpaHCMOpPTHOM MaLUMHOCTPOEHWM B TOW UMW MHOW CTEMNeHW UCMnonb3yeTcs pTyTb. 3apaxeHue cpepnbl
obuTaHnsa pTyTbio MpeacTaBnsieT OONblUyld OMAacHOCTb. YCTaHOBMEHO, UYTO PTYTb HE TOMbKO paccTpauBaeT
3[10pOBbE, HO M HapyllaeT reHeTUYEeCKUn annapar, oka3biBas OTpuUaTenbHOe BO3AENCTBME Ha mocneaylolime
MOKOJIEHHUS.

Mo BO34ENCTBUIO HA OpraHM3M YeroBeKa KOMMOHEHTbI OTpaboTaBLLUNX ra30B NOAPa3AENA0TCS:

1) Ha TOKCMYHblE — OKCWMA yrnepoga, OKcuabl as30Ta, OKcuAabl Cepbl, YrNeBOAOpPOAbl, anbAerufbl,
COeOUHEHUS CBUHLA;

2) KaHueporeHHble — 6eH3MNNpeEH;

3) pa3gpaxaroLero oencTBns — oKCuabl cepbl, yrneBoaopoabl.

BnunsaHne nepeyvmcrneHHbIX KOMMOHEHTOB OTpabOoTaHHbIX ra30B Ha OpraHU3M 4ernoBeka 3aBUCUMT OT UX
KOHLeHTpauum B aTMocdepe 1 NpoaoNXUTENBHOCTM AENCTBUS.

Okcup yrnepofa npuv BAbIXaHUM nonagaeT B KpoBb U 06pa3yeT KOMMNIEKCHOE COeaUHEHNE C reMornobrnHom
— kapbokcuremornobuH. Okeug yrnepoga pearupyet ¢ remornobuHom B 210 pa3 6bicTpee, YeM KUCNOPOA, YTO
NPUBOAUT K pPa3BUTUIO KUCIIOPOAHOW HEeAO0CTaTOYHOCTU. [pu3HakamMmu KUCNOPOAHON HEAOCTAaTOYHOCTU ABMSOTCA
HapyweHus B LUHC, nopaxeHuss pbixaTenbHOM CUCTEMbI, CHWXEHWE OCTPOTbl 3peHusl. YBENu4YeHHble
CpefHecyTOUHbIE KOHLIEHTpauMu oKcuaa yrnepoa crnocobCTBYOT BO3PacTaHMI0O CMEPTHOCTU NUL, C CepaeyHO-
cocyamcTbiMu 3aboneBaHUsIMU.

Okcunp yrnepoga B BO3yxe B 3aBUCMMOCTU OT CTENEHU KOHLLEHTPaL MK Bbi3blBaeT criaboe oTpaBneHue yepes
1 u (koHueHTpauus C = 0,05 06.%), noTepto co3HaHUS Yepe3 HecKonbko BAoxoB (C = 1 06.%).

Bo3pacTaHne KOHUEHTpauMmn okcuaa yrrepoga onacHO BO3HUKHOBEHMEM MAapHUKOBOro addekTa, KOTopbIi
NPVBOAMT K BO3pacTaHuio TeMnepaTypbl BO3ayXxa Yy NOBEPXHOCTU 3eMIIN.

MMyTn CHNUXEeHMA BpeaHOro BO3AEWCTBUS 3TUX BbIOPOCOB CriefyloLme: Nepexos Ha ra3 unm HeaTUIMPOBaHHbIN
6eH3NH (TOKCMYHOCTb MpM 3TOM CHMxXaeTca B 18—22 pasa), NoBblileHWe MOSIHOTbI CropaHua 3a cyet
aBTOMaTMYEeCKOro ynpaBneHus MpoLeccoM, CreumanbHbiX CUCTEM W perynupoBoK. OTO cKasblBaeTca U Ha
pacxone 6eH3uHa. 3aMeHa KapblopaTopHbiX ABUraTenew, rae 3To BO3MOXHO, AM3ESNbHbIMU, AAWUMN MeHee
BpeHble BbIGPOCHI.

PelueHve BonpocoB Mo cO3[4aHuio 3NeKTPOTpaHCnopTa, B T.4. MO BenuuuHe npobera ¢ ofHOW 3apagku u
CHUXEHUIO BbIOBPOCOB OT akKyMynsTOpHbIx H6aTtapei. NepeBoa 06LLEeCTBEHHOrO TpaHCMNopTa Ha 3NEeKTPUYECKYHo
TAry Tam, rge Het geduumTa sHeprum (MeTpo, Tponnenbycsl u ap.)

Kpome CXMXEHHOro (cxartoro rasa), MHOrMe cneumanucTbl npeppekawT bonbloe Oyaylliee Xuakomy
BOLOPOAY, KaK NPaKTUYECKN naeanbHOMY, C 3KONOMMYECKOW TOYKM 3pEHUS, MOTOPHOMY Tonnney. Ho cywiecTBytoT
npo6nemsbl, CBA3aHHbIE KaK CO CBOMCTBaMu CaMoro BOAOPOAA, Tak 1 €ero Npou3BoACTBOM.. ICTUHHbIV nepenom B
MUPOBOW TOMNMBHOW 6a3e Ha OCHOBE BOAOPOAA MOXET ObiTb OOCTUrHYT MyTEM NMPUHLMNNANBLHOMO U3MEHEHUS
cnocoba ero nNpov3BOACTBA, KOrAA MCXOAHbIM CbIpbEM CTaHET BOAA, @ MEPBUYHLIM WCTOYHUKOM 3HEprum —
COnHLEe UNu cuna nagarLLein Boabl.

MpakTuyeckasn pabota

Lens paborsi: U3yunTb 3KCNpecc-MeTOAMKY onpefeneHus cTeneHn 3arpssHeHust atMocdepHoro Bo3ayxa
TOKCMYECKMMMU BeLLeCTBaMu, COAEPXALUMMUCA B BbIXJIOMNHbLIX ra3ax (Ha npvMepe yrapHOro rasa) ropofickoro
aBTOTpaHcnopTa.

Obopy.zaoBaHmne:

1.  Komnbiotep

2.  KomnbloTepHbIi MHTEpdenc cbopa paHHbIx Releon Lite.
3. [Oatumk onpefgeneHns yrapHoro rasa.
4. Kanbkynartop; pydka; 6-IOKHOTbI; CEKYHAOMEP; NTMHENKA.
UIHCTPYKLMS 110 BbIMOSTHEHMNIO J1a60PaTOPHOU PabOTHI!
Kak paboTtaTb ¢ AaTyMkamMy CMOTPUTE UHCTPYKLMIO B METOAMYECKOM PYKOBOACTBE
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K nabopatopum.

1. BbiGpaTb y4acTok aBTOTpacchl B6M3uK yyebHOro 3aBeaeHnsa (Mecta Xutenbctea, otapixa) anvmHon 0,5—
1 KM, UMEIOLLMIA XOpoLLmnin 0630p.

2. 3anyckaem KOMMbIOTEPHbLIN WHTepdhenc cbopa paHHbiX Releon Lite. C NOAKMOYEHHBIM [ATYUKOM
yrapHoro rasa.

3.  ®ukcupyem KOHLIEHTpaLUMIO YrapHOro rasa OKoJ10 LKOSbl, 4OpOre, B LUKOSIbHOM caay.

4. AHanorunyHble 3amepbl MOBTOPSIEM Yepes3 Yac (MOXHO caenaTtb HECKOSIbKO BapMaHTOB MO BPEMEHN)

5. Bce paHHble 3aHOCUM B Tabnuuy.

LKona nBop popora WK . cag

CO

CO (4epe3 1 vac)

Mo pe3ynbrataM paboTbl OLEHUTb SKOJIOrMYECKYI0 CUTyauUMio Ha AAHHOM y4yacTke Aoporv u pa3pabortaTtb
MEPONPUSITUA MO YMEHBLLEHWIO KONMYeCTBa BbIOGPOCOB 1 MO 3aliuTe aTMOCGEPHOro BO3ayxa U YerioBeka oT ux
BO34EeNcTBUSA.

OTBETUTb NMCbMEHHO Ha KOHTPOSbHbIE BOMPOCHI.

KOHTPO/IbHBIE BOMPOCHI:

1. Kakwue BellecTBa OTHOCATCA K 3arps3HMTENaM Bo3ayxa?

2. Kakou BKnag, BHOCUT aBTOTPaHCMNOPT B 3arpsisHeHne 06 bEKTOB OKpYXatoLen cpeabl B ropogax?

3. Kakue npsiMble KpUTEPUM OLLEHKM COCTOAHNA aTMOCdEphbI Bbl 3HaeTe?

4. Kak 3arpsisHeHue BoO3dyxa BO3OEWCTBYET Ha XU3HEAEATENbHOCTb PacTUTENbHbIX U XUBOTHbIX
opraHu3moB?

5. TlpeanoxuTe KOMMNMEKC Mep, COAEWCTBYIOLUMX PELUEHMIO 3SKOMOMMYECKMX npobriem, CBSI3@aHHbIX C
aBTOTPaHCMNOPTOM.

JlaboparopHas pabora Ne 3

«DOTOTPONMN3IM Y PACTEHNIN
TeopeTunyeckas YacTb
B 3aBMCUMOCTM OT UCTOMHMKA pasgpaxeHus pasnuyaloT: poToTponusM (BnusHWE CBeTa), reoTpornuam

(oencTtBme cunbl TAXECTHN), TUrMOTPONU3M (OENCTBUE MEXAHUYECKOrO pa3fpaxutens), XeMoTponusm (BnvsHne
XMMUYEecKoro coctaBa cpefibl). Hanbonee usyyeHHbIMU U NPUMEHSIEMbIMU B TAabOpPaTOPHbIX YCNOBUAX SIBMSOTCS
doToTpONUYECKME N reoTponuyeckme ABUXEHUA pacTeHuin. [lepBble BbI3bIBAOTCA Pa3HOW WMHTEHCUMBHOCTLIO
OCBELLEHNSA, a BTOPblE BO3HMKAIOT NOA, AENCTBMEM CUITbl TSXECTU, KOTOpas BCerga HarnpasneHa B OOHY CTOPOHY
— K UeHTpy 3emnu.

3eneHble pacTeHUs aKTMBHO WCMONb3YKOT COJSIHEYHYK 3HEPruio AnA CUHTE3a OpraHuM4eckux BellecTs. B
OOMaLLHKX YCINOBUSIX Mbl Habrogaem cutyaumio, Koraa MCTOYHUK CBETA TOSIbKO C OAHON CTOPOHbI (Yepe3 OKHO) U
BCe pacTeHus MOoBOpayvMBalT CBOM NUCTbA K cBeTy. Ecnu pacteHue nosepHyTb Ha 180 rpagycos, To 4yepe3
HeKoTopoe BpeMS NIMCTbA CHOBA OKaXyTCA MOBEPHYTbHIMU K CBETY.

ABneHne nonoxuTenbHoro oToTponM3Ma XxapakTepHo Ans OGOoNbLUMHCTBA HaA3EeMHbIX BereTaTUBHbIX
OpraHoB, Takux Kak ctebenb u nNUcTba. BUONOrMyeckum WUCKMIOYEHMEM SIBRSIIOTCA HAaCceKOMOsiAHblE PacTeHUs.
OapBuH onpegenus, 4YTO NUCTbA POCAHKA W MYXOMOBKW COBEPLUEHHO HEYyBCTBUTENbHbI K CBETy npwu
O0CTaTOYHOM KONMMYeCTBE XMBOTHOWN NULLK.

He o6HapyXuBaloT YyBCTBUTENBHOCTM K CBETY Y PacTUTENbHbIX OPraHOB HE MOABEPraloLLMXCS B MPUPOAHbIX
YCNOBUSIX BO3OENCTBUIO CBETa, KakK, Hanpumep, Moa3eMHble KOpHW. B Tex e cnyyasix, Korga Takasi
YYBCTBUTENIBHOCTb UMEETCA (KOPHM ropunubl), To hOTOTPONUYECKAn peakuusi HOCUT OTpULLaTENbHbIN XapaKTep.

[MpakTnyeckasa 4actb

L{enib paboTbi: U3y4nNTb BUSIHUE CBETa Ha pa3BUTME Pa3HbIX OPraHOB PacTEHUMN.
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BNONOornA

ObopynosaHne u mMarepuasibl. BOOHbIA pacTBOp, HOYTOYK, MUHepanbHble yaobpeHus, npopoctku Gernon
ropunubl, namna, AaTyrk OCBELLEHHOCTU, EMKOCTU AN BOAbI.

TexHuka 6e30rnacHocTun:

1. Tepepn Havanom paboTbl ocBO6oANTE paboyee MECTO OT MOCTOPOHHMX NPEAMETOB.

2. Mo okoH4aHuM paboTbl NpuBeauTe B NOpSAoK paboyee MecTo.

lTopsA0kK BbINOIHEHNS paboThl.

1. TMoprotoBnTb NabopaTopHoe 06opyaoBaHWe Ans NPOBEAEHUS OMbITA.

2. Bzatb 6 npopocTkoB 6enont ropunubl M NMOMECTUTb WX B BOAHbIA PacTBOp, B KOTOpoM OyayT
coaepxaTtbcsa Bce Heobxoanmble Afsi pocTa Cosu.

3. YcraHoBuTb namny ana 3 pocTkoB (1 rpynna) Takum o6pa3om, 4TOObl KOpeHb MoaBeprasncs
BO3AENCTBUIO CBETA HapaBHe co cTebnem. [ona Apyrux pacteHun (2 rpynna) yCTaHOBUTL Nlamny, YTobbl Kaxapin
NPOPOCTOK OCBELLasncs ¢ OAHON CTOPOHbI.

4. T[poBoguTb perncTpaLmio AaHHbIX OCBELLEHHOCTU exenHeBHO yTpom (8:00-9:00), B obep (12:00-13:00) u
nocne ypokos (15:00-16:00).

5. Peructpaumio faHHbIx NpoBoguTb No 15 MuHyT, B TeueHue 5 gHen.

6. [laHHble 3aMepoB 3aHeCTH B TabnuLy.

7. CoxpaHuTb AaHHble onbITa.

Obparure BHUMaHue!

MpopoCTKM ropynubl MOXHO MONYyYUTb, UCMONb3Yst ANA pPa3BUTUS CeMsiH Yawku Metpu. Korga nosiBATCS
Monogfon ctebenek n KopeHb, MX HE0OX0AMMO NEPEMECTUTbL B EMKOCTb C BOAHLIM pacTBOPOM. MNMoMUMO ropunLbl
MOXHO MCMOJSIb30BaTb NPOPOCTKM OBCa.

BenuunHa, namepsemas KOnMyeCTBOM CBETOBOW 3HEpruv, naparolierd Ha efumHuuly NOBEpXHOCTU Tena 3a
OLlHY CEeKyHAy, Ha3blBaeTCsl OCBELLEHHOCTbLIO U N3MEPSAETCS B NIIOKCAX (F1K).

MpencraBneHve pe3ynbTaToB HAbnOAEHUN
3agarue 1.

Onpep,envwe Kakne namMmeHeHua B pa3BuUTUN OpraHoOB paCcTeHnA Bbi3Ball CBeT. [dante Ha3BaHna 3TUX peaKLLI/II7I
pacTtuTenbHoOro opraHmama.
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PaccmoTpuTe npopocTok 6eoi ropumLbl Npy 0GHOCTOPOHHEM OCBELLLEHUN.

3agarne 2.
CpaBHVITeJ'IbHOG nccnepgoBaHue BNnAHUA OCBeLIJ,éHHOCTVI Ha pa3Butune paCTeHMIﬁ.

O6paboTka 1 aHanu3 pe3ysbTaToB:

MakcumarnbHble BenMYMHbl hOTOTPONMYECKOro narnba BepxyLuku npopoctka (MO — makcumanbHoe
OTKJIOHEHNE)
Bpewms
(AHW) -
OCBemeHTOC;:H(:K Tiioke) 'pynna Ne1 MO (mm) Npynna Ne2 MO (mm)
Crebenb KopeHb Crebenb
y
2
3
4
5
BbiBoabI:

B pe3synbraTe Yero BO3HUKaT POTOTPONMYECKUE N3rMbbl y OpraHoB pacTeHnin?
lMoyemy npu paBHOMEPHOM OCBELLEHNM NMPOPOCTKOB KOPEHb 1 cTEbENb pacTyT NpAMO, a Npu
OAHOCTOPOHHEM HabnoaaTcs M3rnbbl opraHoB?
Kakwue ele akTopbl MOryT BNMATb HA XapaKTep peakuuy opraHoB?
MNomoLlp yuyntento
MepeyeHb TeM y4ebHO-UCCNenoBaTENBCKON U NPOEKTHOW AEATENBHOCTU LKOJIbHUKOB
Paspen «PacteHuna n akonorusa»
BrnivsHue «XnBon» n «MepTBON» BOAbI HA POCT U Pa3BUTME PaCcTEHUN.
Apantauma pacteHuin K BbICOKMM TemnepaTypam.
Buonorusa. PazHoBMAHOCTM MOX006pasHbIX.
B Mupe nuwanHnkos
B3anmHoe BnusaHue pacteHun
B3auMHble npucnocobneHns pacteHnini 1 HaCeKoMbIX
BupoBoii coctaB n 0coBeHHOCTY pacnpocTpaHeHUst BOAHbIX pacTeHuin o3epa BupoBoi coctaB
pacTUTENbHOCTU panoHa.
BupoBoi coctaB TpaBAHUCTbIX paCTeHWU, Npon3pacTatoLLmMX OKOSI0 POAHMKOB panoHa.
Bnuaxue JTyHbl Ha poCT 1 pa3BuUTUE pacTeHUN
BnunsHune a3oTHbIX yaobpeHnin Ha poCT 1 pa3BUTUE PACTEHWUN.
BnusHune a3oTHbIX yaobpeHuint Ha hopMMpoBaHKEe 3e/1EHON Macchl.
BnunsHne aHTMOMOTUKOB Ha BCXOXECTb U POCT pacTeHUN.
BnuaHve rmupporens Ha CKOpOCTb NpopacTaHns CEMSIH pacTeHWUi pa3HOro BereTaunoHHOro nepnoaa.
BnudaHne 3anacHbIX NUTaTenbHbIX BELWECTB CEMAO0MEN HA POCT U pa3BUTUeE NPopocTka. BnuaHue noHos
Pb2+, Cu2+ 1 H+ Ha pocT 1 pa3BuTne pacTeHui.
BnunaHne marHUTHOW BOAbl Ha XM3HeAEeATENbHOCTb pacTEHUN.
BnunsaHne mo4yeBUHbI HA NpopacTaHne CeMsH U NOCAEAYIOLNIA POCT NPOPOCTKOB. BnnsaHne My3biku Ha pocT u
pa3BuTue pacTeHui BnnaHmne ocBeLl,eHHOCTU Ha pPOCT U pa3BUTME pacTeHun.
BnuaHne nutaTenbHbIX 31IEMEHTOB Ha POCTOBbIE NPOLECChHI pacTEHMUN.
BnuaHue noysbl Ha POCT U pa3BUTUE PaCTEHUIA.
BnunaHne npoaonXxuTenbHOCTM OCBeLLEeHNs Ha ABnxeHue nuctbes kucnuupl (Oxalex acetosella).
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BrnvsiHue pasnuyHbix 6BUOCTUMYNATOPOB HA BCXOXECTb Caf0BbIX PACTEHMUIA.

BnuaHune pasnunyHbix BUAOB NOYB HA pa3BUTME PacTEHMUN.

BnuaHune ceeTa, Tenna v Bogbl Ha poCT U pa3BUTUE pacTeHUN.

BrnusaHue cepebpsaHon BoAbl Ha pacTeHus

BnuaHune cnos 1 My3bIK1 Ha pOCT U pa3BUTUE PacTEHWN.

BnunaHue conHeyHoro ceeTa u KayecTBa NoYBbI HA POCT U pa3BUTUE PaCTEHUI.

BnunaHune conHeyHoro ceeTa Ha npouecc GoTOCMHTE3a B PaCTEHUSX.

BrnusaHue TabayHoro AbiMa Ha pocT pacTeHUN.

BogHble pacTeHus osepa

Bosbmu nog 3awmty. Pegkne pacteHus.

BonwebHble pybaxu n3 Kpanuebl — CKa3ka Ui peanbHOCTb?

[vkopacTyLime pacTeHUs B HaLIEM NUTaHNUN.

OypmaH — pacTeHune-ybunua?

3HayeHne MNHepPanbHOro NMTaHWA ANs pacTeHNN.

MN3yyeHune BMaoOBOro MHOroobpasmusi pacTeHuin MOero nocerska.

N3yyeHune BMaoBoro pasHoobpasns TpaBSHUCTbIX AUKOPACTYLUMX PACTEHMI NPULLKOSIbHOIO yyYacTKa.
M3y4yeHne BNMAHMA NMpamMng Ha npopacTaHne ceMsiH, PoCT U pa3Butue pacteHuin. 3yyeHne BnmaHuA ceeta
Ha pacTeHus.

M3yyeHne pnntensHOro BAUAHUS 3NEKPOMarHMTHOMO U3MyYeHUs BbICOKOBOSIbTHON NMHMU 3fieKTponepeaay Ha
KocTpeL, 6e30CTblii U Nbipel NON3Y4uii.

Paspen «4Yenosek n akonornsa»

MuweBapeHmne

MuweBapuTenbHaa CUCTEMa U COBPEMEHHOE NUTaHWUE LUKONbHUKOB.

MpoucxoxaeHne yenoseka

CeppoeyHo-cocyancTbie 3aboneBaHus

Ceppaue v BNMAHME Ha HEr0 XMMUYECKUX NpenapaTos.

Cepgue yenoeka Crnamckue 6nusHeubl Ckenet yenoBeka

CoBepLueHcTBO Yenoseyeckon pykn CoH yenoseka

CpaBHuTeNbHas xapakTepuctuka paboTbl cepaua yenoseka u XmBoTHbIx MeTonom SKIT. CTapeHue yenoseka
1 BO3MOXHOCTb 6eccmepTus.

CTtpoeHue n cBoncTBa KOCTEN.

CTtpoeHue n dpyHkummn knetok CTpoeHue cepaua

CTtpoeHune ckeneta yenoseka. Koctu TalHa KpacHbIX yLuen.

®dusuka cepaua

XUMMYECKMNE 3NEMEHTbI B OpraHn3Me YenoBeka.

Mpobnembl coBpemMeHHON 3konorun. 3aboneBaHnst HEMHMEKLMOHHON NPUPOALI, CBA3aHHbIE C BNUSAHUEM
hakTOpPOB OKpYyXatoLLen cpeapl.

Mpobnembl COBpEMEHHON 3HAOKPUHOMOrun. 3aboneBaHnsi SHOOKPUHHOM cucTembl. CTpPyKTypa u
pacnpocTpaHeHHOCTb, MpodunaKkTmKa.

PauuvoHanbHoe nutaHue. OueTtoTepanus.

CecTpuHCKON Aeno B MeguumHe.

CoBpeMeHHas uctopust MeguuuHbl. MeguumHa Hallero permona.

CnopT BbICOKUX JOCTUXEHWI U €ro BNNUSHUE Ha 3[LOPOBbE.

CnopT 1 ero BnNusiHWe Ha 310POBbLE MOSIOAEXMU

dopmnpoBaHune 340poBbecbeperatoLLen cpeabl B cucteme obpasoBaHuss. PopMrpoBaHne CUCTEMbI 3HAHWI O
300pOBOM 06pase XM3HU Y OQHOKIIAacCHMKOB. LLikona — octpoB 6e3onacHocTu Lym un ero BnusiHne Ha
OpraHv3Mm YesioBeka.

M3yyeHrne MeaoHOCHbIX pacTeHN OKPECTHOCTEN ropoAaa.
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[lepeyeHb JOCTYMHbLIX MICTOYHMKOB MH(POpMaLnK

B paspene npepctaBneH CNMCOK KHUF U CCbIOK Ha calTbl, B KOTOPbIX Gornee noapobHO OCBALLEHbI
pasnuyHble acnekTbl paccMaTpyMBaeMblX BOMPOCOB. VX MOXHO peKoMeHAOBaTb KakK yuuTen, Tak u
06yyaeMbIM, NPOSBUBLLUMNX MHTEPEC K N3y4YaeMoin Teme.

BoponuHa IN.A., NBaHoBa T.B., KannHosa I".C. Buonorusa. NnaHnpyemble pe3ynbtatel. Cuctema 3agaHuin.
5-9 knaccbl. Mocobue ans yuntenen obuieobpasosat. opraHuzaumii / Mog pen. IN.C. Koeaneson, O.B.
JlornHoson. — M.: MpoceelleHne, 2017.

FanoHtok 3.I. Buonorus. MNMnaHupyemble pe3ysfbTaTbl: KapTa NPOXoXAaeHus pabouven nporpaMmbl. 5—6
Knaccbl: y4eb. nocobuve ans obweobpazosaT. opraHmsauuin / 3.I". FanoHtok. — M.: Mpoceewexune, 2017.

Xepebuosa E.J1.. EI'3. Buonorusa: teopetudeckme matepuansl.- Cr16.: TpuroH, 2009. — 336 c.

KanvHuha A.A. ToypouHble pa3paboTku no 6uonorum «baktepuu. pubbl. PacteHusa», 6 knacc. — M.:
BAKO, 2005.

Kupunernko A.A., KonecHukoB C.W.. Buonorua. 9-i1 knacc. MNMoarotoBka K utoroBomn atrectaumm- 2009:
yuyebHO — meToamyeckoe nocobue — PocToB H/[: JlernoH, 2009.- 176 c.

JaTiowmH B.B.. Buonorusa. XueoTtHble. 7 knacc: paboyas TeTpagb ang yuntensa.- M.: Opoda, 2004 .- 160 c.

NaTiowunH B.B., YdwmHueBa [.A.. Bbuonorns. XuBoTHble. 7 Knacc: TemaTU4eckoe W MoypoyHoe
nnaHupoBaHue K y4yebHuky B.B JlaTiowmHa u B.A. WankuHa «Bbuonorus. XnBoTHble»: nocobue gnsa yunTens.-
M.: Opoda 2003.- 192 c.

Hukunwos A.U.. Kak oby4yaTtb 6uonorun: XusoTHble: 7 k.- M.: F'ymanut. u3g. uentp BJ1A- JOC, 2004. —
200 c.

Hukunwos A.U., MeTpocosa P.A. n gp. buonorusa B Tabnuuax.- M.: «MITEKCA», 1998.

Huknwos A.U., TepemoB A.B. Oupaktuyeckuin matepuan no 3oonorun. — M.: PAYB «UuTtagenb», 1996. —
174 c.

Maceunuk B.B. Buonorua. MeTtoguka vwHauBuayanbHO-rpynnoson geatenbHocTu. — M.: lNpocselueHue,
2016.

MaceuHuk B.B. Buonorua. NHameBupyanbHO-rpynnoBas AeATenbHOCTb. [loypouHble pa3paboTtku. 5-6
Knaccbl: y4eb. nocobue ansa obweobpa3osat. opraHudauuii / B.B. MaceyHuk. — M.: MpoceelueHune, 2017.

Maceunuk B.B., CymaTtoxmuH C.B., KanuHoBa I.C. ¥poku 6uonoruun. 7 knacc: nocobue ana y4dutenen
o6LeobpasoBart. opraHusauuii /; nog pep. B. B. MaceyHuka. — M.: [NpoceelyeHne, 2014.

MaceyHuk B.B., CymatoxmH C.B., Kanuxosa I'.C., NanoHtok 3.I. Ypoku 6uonornn. 5—6 knaccel: nocobue
Ons yuntenen obweobpasoBaT opraHusauuii / nog pegn. B.B. MaceyHuka. — M.: MNpoceeweHne, 2014.

TepemoB A.B., Poxnos B.C.. 3aHumatenbHasa 300510MUA: KHUra Ans yvyaluxcs, yuyuTenen u poguTenen.-
M.: ACT —MPECC, 1999.- 258 c.: un.

®pocuH B.H., Cuornasos B.W. TotoBumMCA K eOvHOMY rocyfapCTBEHHOMY 3K3ameHy: 6uonorus.
XunBoTtHble. — M.: dpoda, 2004 — 272 c.

Cant OUMN. OTkpbiTbii 6aHk 3agaHun gnsa opmMupoBaHUMSA €CTECTBEHHO-HAYYHON IPaAMOTHOCTU

[OnekTpoHHbIn pecypc]l: — URL: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki- yestestvennonauchnoy-
gramotnosti (aata obpawenus: 10.05.2021).
Cant EpmHaa konnekumss umdpoBbix 06pa3oBaTenbHbIX pecypcoB [OnekTpoHHbin pecypc]: — URL:

http://school-collection.edu.ru/catalog (aata obpawieHus: 10.05.2021).
Caint depepanbHblii LEHTP WHGOPMAUMOHHO-00pa3oBaTeNbHbIX pPecypcoB [OnNeKTPOHHbIN pecypc]: —
URL: http://fcior.edu.ru/ (nata obpalleHus: 10.05.2021).
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https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

Lindposbie nabopatopum Releon [OnekTpoHHbI pecypc]: — URL: _https://rl.ru/ (aata ob6palueHus:
10.05.2021).

Kpyrnbin cton: Liudposbie nabopaTopumn B COBpEMEHHO LLKOSe [neKTpoHHbIN pecypc]: — URL:
https://www.youtube.com/watch?v=gBj-tolw2N4 (nata obpaweHus: 10.05.2021).

HayuyHas anekTpoHHas 6ubnuoteka «KubepneHuHka» [OnekTpoHHbIn pecypc]: — URL:
https://cyberleninka.ru/ (aata obpaierus: 10.05.2021).

OneKTpoHHas 6ubnuoTeka agnccepTaumin u asTopedepaToB [ANeKTpoHHbIN pecypc]: — URL:
http://www.dissercat.com/ (nata o6patueHus: 10.05.2021).

HayuyHas anektpoHHasa bubnuoteka «Elibrary.ru» [OnekTpoHHbin pecypc]:— URL: hitps:// elibrary.ru (pata
obpaLleHus: 10.05.2021).

O6pas3oBaTtenbHbIi nopTan ana noarotoBku k BIP [OnekTpoHHbI pecypc]: — URL: https://bio6-
vpr.sdamgia.ru/ (aata obpawienus: 10.05.2021).
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Bycnakos Bnagumup Bnapgumuposnd lNbiHeeB AnekcaHap
Bnagumuposuny

https://apkpro.ru/

Peanusauus o6pa3oBaTenbHbIX MPOrpamMM eCTeCTBEHHOHaYYHO! 1
TEXHOIOrMYeCcKon HanpaBneHHOCTeR No GUOMOrMK C UCMONb30BaHNEM
obopyaoBaHus LeHTpa «To4yka pocTa»

Meroanyeckoe rnocobue

LleHTp EcTecTBEHHO-Hay4YHOTro U MaTeMaTnyeckoro obpasoeaHus PykosoguTens LienTpa 3. /.
[anoHwok OTBeTCTBEHHbIN 3a BbinycK . P. BaviHwtesiH Pepaktop . P. BaviHLUTENH
XynoxectBeHHoe ochopmnenune 7. B. [71y1koBa KomnbloTepHas BEPCTKa U TEXHUYECKOE
penaktupoBaHue H. A. AprembeBa
Koppexrop O. H. JleoHoBa
1. MuTtoxoHapun
2. KneTto4Horo ueHTpa.
3. Appa.
Mnactng.

L{enb paboTtsi: N3y4nTb CBONCTBO NOMYyNPOHULAEMOCTH KNETOYHON MEMOpaHbI.

ObopynosaHne n Matepuarssi; NpegMeTHblE CTeKa, NMOKPOBHbIE CTeKNa, NpenapoBarbHas urna,
NUHUET, nuneTka, pacteop woaa, pacteop NaCl, guctunnupoBaHHas Bopa, cunbTpoBasbHas
6ymara, MUKpOCKON, COYHbIE Yelllyu fyKa.

TexHuka 6e30r1acHoCTi:

1. Nepepn Havanom paboTbl ocBo6OAMTE paboyee MECTO OT MOCTOPOHHMX NPeaMETOB.

2. Cobntopgante 0CTOPOXHOCTb Npu paboTe ¢ npenapoBanbHbIMW UTMaMn, NPEAMETHBIMA 1
NMOKPOBHbLIMU CTEKNAMK BO n3bexaHue yKonos 1 nopes3os.

3. He ponyckaiTe nonagaHus Kpacutens Ha KOXy, rnasa v ogexay.
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4. MNpucTynanTte k paboTe TONbKO Toraa, korga yéeantech B UCNPaBHOCTU MUKpockona. ToUYHO
BbIMOJIHAWTE YKa3aHus yunTens npy paboTte ¢ HUM B OTHOLLEHUN NOPsSiAKa AENCTBUNA.

5. Mo okoH4YaHUK paboTbl NpMBEANTE B NOPSAAOK paboyee MecTo.

[Topsf0K MPoBEReHNs] IKCIEPUMEHTA:

MpurotoBneHne MmmkponpenapaToB

1.  Ha npegmeTHOe CTEKII0 HAHECTU Kannio BoAbl C MOMOLLbIO aBTOMaTUYeCcKoro go3artopa
U o6bIKHOBEHHOW MUMNETKMU.

2. Heobxooumo OTAENUTb TOHKYIO KOXULLY OT Yelllym fyKa.

3. [NomecTuTbB Kanmo Boabl Ha NPeAMETHOM CTEKIe KOXMLY JlyKa U akkypaTHO pacnpaButb
npenapoBarbHON UrMoW, HAaKPbITb MOKPOBHbLIM CTEKIIOM.

4. HactponTe mukpockon. CTonmk JosmkeH 6biTb OnyLLeH, CBET ChOKYCMpPOBaH B OKynspe,
Avadparma nonHoCTbIo OTKPbITa, YCTaHOBMNEHO Manoe ysenuyenue (4x10).

5. PaamecTtuTe MukponpenapaT Ha NpegMETHOM CTOSIMKE U NOAHMMUTE ero Jo KoHua. MNpu
3TOM creguTte, YTobbl MOKPOBHOE CTEKIO Y 06 BEKTUB HE COMPUKOCHYIUCH.

6. (napa B oKynap, MeANEeHHO C NOMOLLbI0 MaKpPOBUHTA OMyCKawTe CTONMUK A0 NOsIBIIEHUSA
YETKOro n3o6paxeHus.

7. PaccMoTpute cOCTOsiHME MpoTonfacTa Mo OTHOLUEHWUK K KINETOYHOW cTeke npu 6ombLiomM
yBenuyeHum (10x10), ncnonb3ya MUKPOBUHT A1 HACTOMKM PEe3KOCTU. 3apucyirte MukKponpenapaT
0603HaYeHMEM BCEX BUAMMbIX OPraHOUAOB KNeTKW UCMomnb3ys pUucyHok Nei.

8. Mpounzssegute nnas3monuns: kannto pacteopa NaCl nuneTkon nepeHecTn K Kparo NOKPOBHOMO
CTEeKIa, a C MPOTMBOMOJIOXHOW CTOPOHbI OTTAHYTh XUAKOCTb (hunbTpoBaHHOW Bymaron.

9. PaccmoTpuTe U3MEeHeHWs, Npou3oLUeLlne B KneTkax, Takxe npyu 60nbLIoM yBennyeHum
(10x10). 3apucyinTte Mukponpenapar Ncnonb3ys pUCyHoK Ne 2.

L{esb paboTsi: U3y4nTb pa3Butme cnopoduta u rametocumTa CnopoBbIX PacTEHUN.

ObopypoBaHne u Marepuasisi; NPeOMETHble CTeKa, MOKPOBHbIE CTekna, HOyToyk, OuHO-
KYNAPHbIA MUKPOCKON, Kamepa, npenapaTt CropaHrniA nanopoTHUKa, npenapaTt nonepeyHbin cpes
nncTa NanopoTHKKa, NpenapaT 3apoCTOK MarnopoTHMKA.

TexHuka 6e30nacHocTi.:

1. Nepepn Havanom paboTbl ocBo6OAMTE paboyee MECTO OT MOCTOPOHHMX NPeaMETOB.

2. CobniopanTe 0CTOPOXHOCTL Mpu paboTe ¢ NpeAMETHbIMU U MOKPOBHBLIMY CTEKNAMN BO
nsbexaHue nopes3os.

3. Mpuctynaiite k paboTe TonbKo Toraa, koraa ybeanTecb B UCNPaBHOCTM MUKpocKona. TouHo
BbIMOJHAWTE YKa3aHus yunuTens npy paboTte ¢ HAM B OTHOLLEHUW NOPSIiKa AENCTBUN.

4. Mo okoH4aHuKM paboTbl NpuBeanTe B NOpsSAOK paboyee MecTo.

Llesnb  pabotel; U3Yy4NTb OCOBEHHOCTU CTPOEHUSA U XU3HEOEATENbHOCTM MPOCTENLINX
(Protozoa).

ObopypoBaHne n marepmassl. NpeoMeTHble CTEKNa, MOKPOBHbIE CTEKMa, npenapoBalnbHas
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urna, NWHUET, nunetka, dunbTpoBanbHasi Gymara, MUKpPOCKON, MuKponpenapaTt WHdy3opus-
Tycbenbka, 3BrfeHa, MepHbIV CTakaH Cc BOAOW U3 NMPUMPOAHOro Bogoema, BaTa.
TexHuka 6e30nacHocTu:
1. Nepepn Hayanom paboTbl ocBo6oanTe paboyee MECTO OT MOCTOPOHHUX NPEAMETOB.

2. Cobniopante 0CTOPOXHOCTL Mpu paboTe ¢ npenapoBanbHbLIMU UFNaMu, MPEAMETHLIMA 1
MOKPOBHBbIMU CTEKNaMK BO u3bexaHue yKOonoB 1 Nope3oB.

4. Tpuctynaiite kK paboTe ToNbKo Toraa, korga ybeamTtecb B UICNPaBHOCTM MUKpocKona. Tou-
HO BbIMNOSHANTE yKa3aHus yuuTens npu paboTe ¢ HUM B OTHOLLEHUW NOpsiika AENCTBUN.

5. To okoHuyaHun paboTbl NpMBeauTE B NOPAAOK paboyee MecTo.

[TopsA0K MpoBeAEeHUs] IKCNEPUMEHTA:

Yacrs 1.

llpuroroBrieHne BpeMeHHbIX MUKPOIPEnaparos (rpu paboTte ¢ roroBbIMU
MUKpOnpenaparamm rnepexoanTe cpaly Ko BTOPoy Yactu paboTsi)

1. Ha npegMeTHOE CTEKIO HAHECTU Kanii BOAHOro pactesopa (BOLOEM, akBapuyM 1 ap.) C
NMOMOLLbI0 OOLIKHOBEHHOW MUMNETKMW.

2. TomecTuTe B Kanso BOAbI HA NPegMETHOM CTEKIe HECKOJIbKO BOSTOKOH BaTbl, 3aTEM akK-
KypaTHO pacnpefenutb Ux Mo Karnne npenapoBarnbHOW UMMON U HAaKPbITb MOKPOBHBIM CTEKIOM.

3. Hactponte mukpockon. CTonuMk fomxeH ObiTb OnyLieH, cBeT CGOKYCUMpOBaH B OKYisipe,
Anadparma nonHoOCTb OTKPbITa, YCTaHOBEHO Manoe yBenunyeHune (4x10).

Obparure BHUMAaHue!

[na NpuroToBneHns BpeMEeHHbIX MUKpONpenapaToB C NPOCTENLLMMM, MOXHO UCMOMb30BaTh He
TONbKO BOAY U3 BOAOEMOB, HO U akBapuyMHyto Boay unu passectu B 50 mn BogonpoBoaHow Boabl 1
CTOJOBYK JIOXKY LIBETOYHOrO rpyHTa (M3 roplika B KOTOPOM [ABHO MPOM3pacTaeT pacTeHue).
Jlyywe cpa3sy npurotoButb 5—8 npeamMeTHbIX CTEKOS Ha KOTOPbIE Bbl HAHECETE Kannu BoApl, YTOObI
YBENNYUTb LLAHCHI Ha HaXoXAeHWe NpocTenlmx. BaTHble BONOKHa HEOBX0AMMBI AN YMEHbLUEHNS
CKOpPOCTU NepenBuXeHUsi OpraHM3mMoB B Kanne BoAabl. Ecnv 370 He nomoraer, ¢ MNOMOLLbHO
hunbTpoBanbHON GymMarn HyXXHO YMEHbLUUTbL 06bEM XMAKOCTU.

Yacrs 2.

Pabora ¢ mukpornpernaparamm

4. Hactpoiite Mmukpockon. CTonmK [oSiXeH 6biTb onyLeH, cBeT choKyCMpoBaH B OKysisipe,
Anadparma nonHOCTbH OTKPbITa, YCTaHOBEHO Manoe yBenunyenue (4x10).

5. PaamecTtute MukponpenapaT Ha NnpeiMEeTHOM CTONMKE U NOAHUMUTE ero Ao KoHua. MNpu 3ToM
cnegute, YToObl NOKPOBHOE CTEKIO U O6GBEKTUB HE COMPUKOCHYNUCH.

Llesib paboTbl: N3yUNTb MUKPOCKONUYECKNE 0COBEHHOCTU ByKKanbHOIo aNUTENUS YenoBeka.

Obopy.noBaHne n marepuasibl. NPEAMETHbIE CTEKA, MOKPOBHbIE CTEKNA, NUMETKa, pacTBop hoaa,
dunbTpoBansHaa bymara, MUKPOCKON, BaTHbIE NanoyKu.

TexHuka 6e30nacHocTi:
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1. Mepepn Hayanom paboTbl ocBOGOANTE paboyee MECTO OT NOCTOPOHHUX NPEAMETOB.
2. CobntopainTe OCTOPOXHOCTb MNpu paboTe ¢ NPeAMETHBIMI U MOKPOBHBLIMU CTEKITAaMU BO
nsbexaHue yKOnoB 1 NOPe30B..
3. He ponyckaiiTe nonafaHus KpacuTens Ha KoXy, rnasa 1 ogexay.
4. MpucTynainTe Kk paboTe ToNbKO Toraa, korga yéeantech B UCMPaBHOCTM MUKpOcKona. ToOYHO
BbIMOJIHAWTE YKa3aHUs yunuTens npy paboTe C HUM B OTHOLLEHUW NOpPSAKa AeNCTBUN.
5. Mo okoHyaHuK paboTbl NpMBEAUTE B NOPAAOK paboyee MecTo.

1
2
3

4

MUWTO3 CNYyXUT MEXaHU3MOM Pa3MHOXEHMWS, NPU KOTOPOM BO3HMKAET NMOTOMCTBO, reHeTu4e-
CKWU MAEHTUYHOE poauTensam. Kak npaBuno, MUTO3 sIBSIETCA OCHOBOWM 6ecnosfioro pa3MHoXeHus.
OpHako crnegyeT MOMHUTb, YTO Y pacTeHMI NOSIOBbIE KMETKM Ha rameToduTe Takxke BO3HMKaT
MUTO30M. JlabopaTopHOe M3y4yeHne MWUTo3a MO3BOJIsieT HabnwaaTb NOBEAEHME XPOMOCOM BO
Bpems ero a3 u rnybxe noHATb Gonornyeckoe aHayeHme 3Toro BUAa AeneHns KneTok:

B kneTkax BbICLUMX PacTEHUN OTCYTCTBYIOT LEHTPUOMMU, MOSTOMY B HUX BUOHbI TOSIbKO XPO-
MOCOMbI. B KneTke B COCTOAHUM MHTepdpasbl XOPOLO Pas3nNnYMMo SAPO, SAPLILKO, rpaHyrbl
XpomaTuHa. B npochaze BugHbI XxpoMOCOMbI, 06pa3yloLme MOTHLIA, @ 3aTEM PbIXNbIA KIy6oK (B
nosgHen cpase). B metacaze XpOMOCOMbI pacrnonioXeHbl B MIOCKOCTM 3KBaTopa Knetku. B
aHadase npoucxoamT OTLLENSIEHMe XpomaTtug, Opyr OT Apyra U pacxoXAeHWe Mx K nontcam, B
pe3yfnbTate 4ero B KJeTKe BWAHbI ABE rPynnbl JOYEPHUX XPOMOCOM, UMEKLUX BUA 3BE3[pbl.
Tenodasa npogonxaeTca A0 MOSIHON PEKOHCTPYKUMM appa. YaobHee HabnogaTb paHHIOWw Te-
nogasy. LintokuHes nyyiie paccmatpmBaTtb Ha crneumasnbHbiX npenapatax. Heobxogumo otme-
TWUTb, YTO B pacTUTENbHbIX KNneTkax hopMupyeTcs He nepeTsikka uuTonnasmbl, a Neperopoaka,
KOTOpasi BO3HUKAET 3a CYET OCTaTKOB HUTeW BepeTeHa (cbparmonnacTa), oT LeHTpa K nepude-
puUn KNeTkn

[ns nayyeHnss MMTO3a MOXHO MCMOMb30BaTb NOCTOAHHbIE MUKponpenapaTthl. K coxanexuto,
OHW UMEIOTCA He BO BCEX LUKOMax, OQHAKO MWUKponpernapaTbl Ierko MoryT 6biTb NPUroTOBMEHbI
KaK YYEeHMKaMu Ha 3aHATUAX, Tak U yuuTenammn npv NnoarotoBke K 3aHATUAM. B nepsBom cnydyae
ny4lle BCEro roToBMTb BPEMEHHbBIE MpenapaThl, BO BTOPOM — NOCTOsAHHbIE. [N

L{ernb paboTsl; N3y4nTb NOBEAEHNE XPOMOCOM BO Bpems a3 Mutosa.

ObopyaoBaHne n MaTepuasibl; NpeaMeTHbIE CTEKa, NpernapoBarbHble CTekna, npenaposasibHas
urna, NUHLET, CNMPTOBKA, CMWYKW, MUMNETKa, METUIIEHOBbIN CUHWMIA, cbunbTpoBasibHasa Gymara,
MUWKPOCKOT, NMPOPOLLEHHbIE CEMEHA UMK JIYKOBULbI C KOPELLKaMU.
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TexHuka 6e30r1acHoCTi:

1. Mepepn Hayanom paboTbl ocBOGOANTE paboyee MECTO OT NOCTOPOHHMX NPEAMETOB.

2. Cobntopante 0CTOPOXHOCTL Npu paboTe ¢ npenapoBasibHbLIMU UFIaMu, NPEAMETHLIMU 1
NMOKPOBHbLIMU CTEKNAMK BO n3bexaHne yKonos 1 nopesos.

3. He ponyckainTe nonagaHvus Kpacutensa Ha KOXy, rnasa v ogexay.

4. Cobntogante npaeuna paboTbl CO CNMPTOBKON BO N306eXaHne 0XO0roB.

5. Mpuctynaiite kK paboTe TonbKo Toraa, koraa ybeantech B UCNPaBHOCTM MUKpocKona. ToUuHo
BbIMOJHAWTE YKa3aHus yumTens npy paboTe ¢ HAM B OTHOLLEHUW NOPSIiKa AENCTBUN.

6. Mo okoH4aHuK paboTbl NpUBEAMTE B NOPSIAOK paboyee MecTo.

[TopsAok rnpoBeneHnss IKCNepUMeHTa:

Yacrs 1.

llpuroroBrieHne BPeMeHHbIX  MUKPOpenaparos (npyu pabore C  roToBbIMYA
MUKPOnpenaparamm rnepexoauTe cpasly Ko BTOPOy 4acTu paboTsi).

1.  OTtamenuTe KOpeLoK ANMHON 1 CM 1 NepeHecuTe ero Ha NpeaMeTHOe CTEKIO.

2.  Ha npeameTHOM cTekne ¢ NOMOLLbIO NpenapoBasnbHON UMbl UKW NE3BUSA OTAENUTE CaMbli
KOHYMK KOpHS.

3. HaHecuTe Ha KOHYMK KOPHSI HECKONbKO Kanenb MeTUNeHoBOoro cuHero. OKpalumBaHue u
dukcauma gnarca 5 — 10 MuH.

4. TlpoBeguTe Mauepauumio (pa3msaryeHve) TKaHewn, Ona Yero npenapaT crnerka u Hegonro
nogorpenTe Ha cnupToBke (He fo kunadeHusa!). MNMosTopuTte onepauuio 2 — 3 pasa. Ecnn kpacka
ncnapuTcs, €€ HyXHo 06aBUTb.

5. HakponTe okpalleHHbI KOPELUOK MOKPOBHbIM CTEKIOM WM YMEPEHHO CWMbHO HapaBuTe
6onblWMM nanbUeM Afsi pacnpefeneHns KrneTok TOHKUM croeM (MOXHO PEKOMEHAOBaTb 3aTeM
crnerka nokaraTb pyYKy Unv KapaHgall rno cTeksy). Ecnu us nog crtekna BbICTYNUT U3ObITOK Kpacku,
yaanuTe ero gunbTpoBasnbHoOn bymaron unm candgeTkon.

Obparure BHUMAaHue!

B wkone MoOXeT He ObiTb umMTONornyeckux kpacutenen. Vix HetpygHo npuobpectu. Oelwesne
Bcero obompaétcss KapMuH, KOTOpPbI MPOAaéTcs Kak MULLEBOW KpacuTenb, HO Ona ero npwu-
rotoBneHus Tpebyetca konba ¢ ob6paTHLIM XONOAMINBHUKOB, @ Takxe NeasHas YKCycHasi KucnoTa,
KoTopas aBnseTca npekypcopomM. OpcenH peann3yeTcs B TOProsfie Kak UMTONornyecknin kpacutesnb
W cpaBHUTENbHO HepeweB. MeTuNeHOBbLI CUHMI NPOAa&TCA B anTekax Kak aHTUCenTuK
(MeTuneHoBas cvHbKa, MeAMUMHCKas CMHbKAa) U B 300MarasvHax kak cpefctso Ans obpaboTku
BoAbl B akBapuymax). OH MOXeT npoaaBaTbCs KakK MOPOLWOK, Kak 1%-Hbl CNMPTOBLIN pacTBOp B
CTeKMNsAHHbIX hnakoHax obbemom 10-15 Mn u kak 1%-Hbll pacTBoOp, pa3BefeHHbIn 25%-HbiM
pacTBOPOM IMoKO3bl, B amnynax no 20 unu 50 mn. MNocnegHasa dopma ons LMTONOMMYECcKuX Lenem
He rogutcal [na nNpuroToBneHMe LUTONMOMMYECKOro Kpacutensa K 5 M HacbILWEHHOro CnMpTOBOro
pacTBOopa METUNIEHOBOrO cuHero pobasbte 195 Mn  AUCTMNNUPOBAHHOW BOAbI UM XOPOLLO

B conepxanue 189



nepemeLuanTe.
Yucrno xpoMocom B AvnnonaHomM Habope

BbiBogb!:

CdpopmynupynTte BbIBOAbI MO BONpOCaM.

1. Kakue asbl MuTO3a ypanock Habnwogats?

2. [lo kakoMy rmaBHOMY NMpU3HaKy yaanocb pacnosHaTb pa3bl MMTO3a?

3. CkonbKo XpomMOCOM B AMUMNouaHOM Habope y nccrnegoBaHHOro opraHu3ma?

KOHTpO/IbHBIE BOMPOCHI *

1. Oba okynsapa 6MHOKYNAPHOro MMKpocKona AatoT yeenuyeHne 10x, 06beKTUB MMeeT yBe-
nnyeHmne 4x. O6BbEKT Ha 3TOM MUKPOCKOME MOXHO PacCMOTPETbL NpU YBENNYEHWN:

a) 10x;

6) 20x;

B) 40x;

r) 400x.

OTBeT: B.

2. Yncno xpomMocom B aAunnongHom Habope y nyka penyatoro (Allium cepa)coctasnset 16.
BbibepuTte Tpu BepHble yTBEPXAEHMWS, OTHOCALLMECS K MUTO3Y Y AHHOTO pacTeHus.

a) B Nnpodaze konu4vectBo Mmonekyn [OHK B knetkax coctasnsieT 32;

6) B MeTadha3e KONNMYECTBO OAHOXPOMAaTUAHBIX XPOMOCOM cocTaenseT 16;

B) B aHa(pa3e KonmMyecTBO XpOMOCOM cocTaBnseT 16;

r) B aHadhase KoNnM4ecTBo XpOMOCOM cocTaBnseT 32;

[) BO BpeMsl LMTOKMHE3a 0bpa3yeTca NepeTaxka Mexay AoYEPHUMM KneTKamu,;

€) BO BPEMsI UMTOKMHE3a 06pa3yeTcsa neperopogka Mexay 4O4EepHUMU KNeTKaMu.

OTBeThl: a, T, €.

3. Yucno xpomocom B aunnoungHom HaGope y 60608 koHckux (Vicia faba) coctaenset 12.
BbibepuTe Tpu BepHbIE YTBEPXAEHUS, OTHOCALLMECH K MUTO3Y Y AA@HHOIO PacTEHUS.

a) B npoda3e KOnM4yecTBO XPOMOCOM B KIieTKax cocTtaBnser 24;

6) B npocaze konmyecTBo Monekyn JHK B kneTkax coctaBnsieT 24;

B) B MeTadaze konuyectso Mmonekyn [HK coctaenget 24;

Llesnib paboTsi: N3y4nTb 0COBEHHOCTU CTPOEHUSI MOHAAHbLIX BOAOPOCHEN Ha NpUMepa BoMbBOKCa
(Volvox).

Obopynosanne u marepuasbl: TNPeAMETHble CTeKa, T[OKpPOBHble CTekna, nuneTka,
dunbTpoBanbHasa 6Gymara, MUKPOCKOM, MEepHbI CTakaH C BOAOW W3 NPUPOAHOro BoAOeMa C
BOJIbBOKCaMU, HAabop A SKCNEepPUMEHTOB Mo, MUKPOCKOMOM.

TexHuka 6e30nacHocTi:

1. Nepepn Hayanom paboTbl ocBo6oanTe paboyee MECTO OT MOCTOPOHHUX NPEAMETOB.
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2. MNpucTynanTte k paboTe TONbKO Toraa, korga yéeantech B UCNPaBHOCTU MUKpOcKona. ToUYHO
BbIMOJIHAWTE YKa3aHus yunTens npy paboTte ¢ HAM B OTHOLLEHUW NOPsiika AeNCTBUN.

3. Mo okoHYaHuK paboThl NpUBEAMTE B NOPSAOK paboyee MecTo.

L{ernb paboTsl; U3y4NTb OCMOTUYECKNE ABJIEHMSA B KIIETKaxX KPOBM YesoBeKa.

ObopyosaHmne u Marepuassi. N(pegMeTHble CTeKa, MOKPOBHbIE CTeKNa, HOYTOYK, BUHO-
KynsipHbI MUKPOCKOM, Npenapart KNeTK1 KPoBW YenoBekKa..

TexHuka 6e30n1acHoCTi:

1. Nepepn Havanom paboTbl ocBo6OAMTE paboyee MECTO OT MOCTOPOHHUX NPeMETOB.

2. CobniopanTe 0CTOPOXHOCTb Mpu paboTe ¢ NpeAMETHbIMI U MOKPOBHBIMU CTEKINAMn BO
nsbexaHue nopes3os.

4. Mo okoH4aHuUK paboTbl NpuBeaMTe B NOPsiAOK paboyee MecTo.

L{esb paboTsl; OCBOUTb HEKOTOPbIE METOAbI U3MEPEHNA abnoTNYECKUX (DaKTOPOB OKpPYXatoLLen
cpenbl Ha Npumepe onpepeneHns pH, XxNopuaoB 1 HATPATOB B BOAE.

Obopy.noBaHne:

1. KomnbtoTep .

2. KomnbtoTepHbI MHTepdenc cbopa paHHbIX Releon Lite.

3. Oatunku pH, MHAMKaTOPHbIE MONIOCKW, HATPAT UOHOB M XJI0PUJL, MOHOB.

4. O6bekT uccnefoBaHWsA: Bofa BOAOMNPOBOAHASA, BoAa WX akBapuyma, Boja nuTbesast. (B
NPOEKTHON AeATENbHOCTU MOXHO UCMOSb30BaTh U APYrne NCTOYHMKKN BOAbI, B3ATON U3 peKu, 03epa,
6onoTa).

VIHCTPYKUNS K BbIMTOSTHEHUIO 11a60paTOPHOU paboTsi:
1. Kak paboTaTtb ¢ AaTumkamu CMOTPUTE UHCTPYKLIMIO B METOANYECKOM PYKOBOACTBE
K nabopatopum .

OnbiT 1.
Onpepenexne pH B npobax BoAbl
MoNocKy MHAMKATOpHOI ByMary momMecTuTb B MPo6upKy, cCoaepXallyio npumepHo 5 cm®
nccnenyemoni Boabl. OKpacky MHAMKATOPHOM Bymaru CpaBHUTL CO LUKANon. AHaNOrM4YHo 3anyckaem
nporpammy Releon Lite, nogknio4aemMm Aatynku n nposogum namepenue pH.

OnbIT 2.

Onpepenexne coaepxaHust xnopugoe B npobe BoApl. 3anyckaem nporpammy Releon Lite,
noaxnioyaem AaTymK XJI0pua MOHOB, U MPOBOAMM U3 U3MEPEHUE BObI.

ABTOMOOUWNbHBIN TPAHCNOPT OTHOCUTCSI K OCHOBHBIM UCTOYHUKAM 3arpsi3HEHUsT OKpyXatoLLen
cpenbl. B KpynHbIX ropogax Ha [onto aBToTpaHcnopTa npuxoauTcst 6onee nonoBuHbl obbema
BpeaHbIX BbIOpocoB B aTMocdepy. YpoBHU 3arpsa3HeHns Bo3ayxa OKCUAaMu a3oTa U yrnepopa,
yrneBoAopoAamMu n ApyruMun BpeaHbIMU BelecTBaMm Ha 6onblUMHCTBE aBToMarucTpanei B 5—10
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pa3 NpeBbILaloT NpeaenbHo AONYCTUMbIE KOHLEHTPaLMK.

Mpu cxuraHum B aBTOTPAHCMOPTHBLIX YCTAHOBKAxX TOMMMBA B BO3AyX BblbpackiBaeTcsi C Npo-
OYKTaMU CropaHusi 1 CEPHUCTLIN aHrnapua, KOTopbli, COEAMHASICb C aTMOCEpPHO Bnaron, 06-
pa3yeT CEPHUCTYI0 U CEPHYH KUCMOTbI, NonazakwLme, B KOHEYHOM CYETe, U B NOYBY, U B BOAY.
MopobHble arpeccuBHble BeLLeCTBa OKa3blBalOT CUNbHOE BpedHoe BrvsHWE, Npexae Bcero, Ha
pacTUTeNbHbIA MUp, YrHeTas neca Ha 6onblux Tepputopusx. Ckannmeasicb B BO3AyXe, OHU
YrpOXalT TakXe >XUBOTHOMY MMUPY M YesrloBEeKY, WHTEHCUMBHO pas3pyLlaloT MeTannnyeckue
KOHCTPYKLMMK, NAKOKpacoYHble MOKPbITUSI, BETOHHbIE U KaMeHHble COoopyXeHus. bonbluoi Bpep,
HaHOCUTCS 34aHNAM, MOCTaM, apXMTEKTYPHbIM NAMATHUKAM 1 APYTUM COOPYXEHUSIM.

[onsa oTpaboTaBLUMX ra30B aBTOMObOUIIEN B 3arpsa3HeHM aTMOCEPHOro Bo3ayxa 60osbLumx
ropofioB M3MEHSIETCA B 3aBUCUMOCTM OT BPEMEHM M NPOMNOpUMOHaNbHa MHTEHCUBHOCTU ABUXE-
HUS TPAHCMOPTHbIX CpeAcTB. MMHMManbHas KOHUEHTpauMa BpegHblX BellecTB HabniopgaeTca B
HOYHbIE Yacbl, KOr4a UX copepxaHue B BO3OYyXE B HECKOJIbKO pa3 MeHblue, YeM aHem. Makcu-
MarnbHasi KOHUEHTpauua OTMe4vaeTcA B 4acbl NuK. ATMocdepa ynul, camoouuaeTcs B pe-
3ynbTate npoBeTpuBaHus. [1py ogHOM N TON Xe UHTEHCUBHOCTU ABUXEHUSA Bonbluee 3arpa3He-



