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BBepgeHue

OcHauleHune 06Lieobpa3oBaTebHbIX KO COBPEMEHHBIM aHaNoroBbIM M LndpoBbIM 060-
PyZLOBaHWEM SIBNSIETCS MaTepuanbHoi 6a3oi peanvsauunn ®enepanbHOro rocyaapCTBEHHOO
06pa3oBaTeNbHOro CTaHaapTa. TO OTKPbLIBAET HOBbLIE BO3MOXHOCTY B YPOUYHOWM M BHEYPOUYHOM,
BHEK/IACCHON AEATENbHOCTM U SBMSIETCS HEOTHEMIEMbIM YCN0BUEM (POPMMPOBAHMS BbICOKO-
TEXHONOMMYHOMN Cpeabl WKOMbI, 6€3 KOTOPOW CNOXHO MPEeACTaBUTb He TOMbKO MpodunbHoe
0byyeHune, HO 1 COBPEMEHHbIN 0bpa30oBaTe/bHbIN NpoLecc B LienoM. Pa3pactaeTcsi none B3au-
MOAEWCTBUSA YYEHMKA U YUUTENS), KOTOPOE PaCMpOCTPAHAETCA 3a CTEHbI LKOMbI B peasibHbil
W BUPTyanbHbIM coumyM. Mcnonb3oBaHue yyebHoOro obopynoBaHUsS CTAHOBUTCS CPeACTBOM
obecneyeHns 3TOro B3aMMOAEWNCTBMSA, TeM Bonee B YCNOBUSIX 0DyYEHUSI NPEeaMETY Ha yrny-
6nEéHHOM ypOBHe, NpeanonaraeMoM npodunmnsaumein odbyyeHus.

B pamkax HaumoHanbHoro npoekta «O6pa3oBaHMe» CTano BO3MOXHbLIM OCHALLEHWE KON
COBPEMeHHbIM 060py0BaHMEM LieHTpa «Toyka pocTa». BHeapeHue aToro 060pyaoBaHus nos-
BOJISIET KAYECTBEHHO M3MEHMTb mpouecc 0byyeHns Guonorun. MosSBNSETCS BO3MOXHOCTb KOJN-
YeCTBEHHbIX HabnAEHWIA 1 OMNbITOB AN NOSTyYeHUs LOCTOBEPHON MH(OPMaLmmn 0 bruonoruye-
CKMX npoueccax n obbekTax. Ha 0CHOBE MOMyYEHHbIX SKCNEPUMEHTANbHBIX AaHHbIX 06y4YaeMble
CMOryT CaMOCTOSITENbHO AenaTh BbiBOAbI, 06061WaTh pe3ynbTaThl, BbISBASTb 3aKOHOMEPHOCTH,
4TO Ha HaL B3rnsA, cnocobCTBYET NOBbILEHMIO MOTUBALMM 06YYEHNS LLKOMbHUKOB.

Bbicokasi COXHOCTb paboTbl C COBpEMEHHBLIM LMMPOBLIM, 0becneyeHne ero paboto-
CMOCO6HOCTU, HEAOCTAaTOYHOCTb METOANYECKOrO obecneyeHns — BCE 3TO 3a4acTyto BCTynaeT
B NPOTMBOPEYME C HEAOCTAaTOMHOCTbIO MH(OPMALMOHHBIX M MHCTPYMEHTAbHBIX KOMMNETEHUMI
neparora. PaspelleHne AaHHOrO KOHMIMKTA BO3MOXHO B NMPaKTUYECKON AESTENbHOCTY, B Bbl-
NOSIHEHNW AEMOHCTPALMOHHBIX 1 NabopaTopHbIX paboT, opraHM3aummn nabopaTopHOro aKcne-
PUMEHTa, B OpraHM3aummn NPOEKTHOM M y4ebHO-UCCneaoBaTeNbCKON AesTENbHOCTM obyyato-
wmxcs. B npouecce 3kcnepuMeHTanbHOW paboThbl ydyalumecs nNpuobpeTaloT OMNbIT NO3HaHMS
peanbHOCTU, ABSIIOWMACS BaXHbIM 3TanoM (OPMUPOBAHMSI Y HUX YOEXAEHWI, KOTOpble,
B CBOIO OYepeab, COCTaBSAOT OCHOBY Hay4YHOr0 MMPOBO33peHus. B To xe BpeMst oTpabaTbiBa-
€TCA MeToAMKa MOCTAaHOBKM 3KCNepuMMeHTa. IMEHHO NO3TOMY NpeanaraeMble B AaHHOM MOCO-
6un ypoku, nabopaTopHble 1 NpakTuyeckme paboTbl CHabXeHbI METOANYECKUM KOMMEHTApH -
eM, MaTpuuen ans cobcTBeHHOro NpPodeccoHanbHOro Noucka, ANs aganTaumMn MaTepuanos
K YCNOBMSIM KOHKPETHOro 06pa3oBaTeNIbHOro yupexaeHus. TeMaTika pacCMaTpyBaeMbIX IKC-
NEPUMEHTOB, KONIMYECTBEHHbIX OMbITOB, COOTBETCTBYET CTPYKTYpE NpUMepHON 0bpa3oBaTe/ib-
HOM MporpamMMbl Mo 6uonorumn, coaepxaHuio GeaepanbHOro rocyaapCTBeHHOro obpasosa-
TenbHoro ctaHaapTa (®roC) ocHoBHOro 0buero obpa3oBaHus.

MocTaBnseMble B LIKOMbl COBPEMEHHbIE CPeACTBa 0by4YeHusl, B paMKax MpOeKTa LeHTpa
«Touka pocTa», coaepxaT Kak yxe u3BectHoe 06opyaoBaHue, Tak U MPUHLMMMANIBHO HOBOE.
Mpexae Bcero, 3To Undposble nabopatopun ¢ HAbopamMn AaTYMKOB, NO3BOAAIOLME MPOBO-
AWNTb M3MEpEeHUst (DU3NYECKMX, XUMUYECKUX, (DU3MOMOrMYECKMX MapaMeTPOB OKpyXKatoLlei
cpeabl M OpraHu3MoB. B 0cHOBY 06pa30BaTesibHOM NporpamMMbl 3a/10)KEHO NMPUMEHEHME Lnd-
pOBbIX N1abopaTopuil. PacCMOTPEHHblIE B MOCOOMM OMbITbI MPOLLAM LUMPOKYHD anpobauuio.
MHOroneTHsI NPaKTKa MCNOb30BaHMS LMGPOBLIX TabopaTopuii 1 MUKPOCKOMUYECKON TeX-
HWKM B LLKOJIE NOKa3ana, YTo COBPEMEHHbIE TEXHUYECKME CpeacTBa 0byyYeHnst HOBOrO NMoKose-
HUS NO3BONSAOT AOBUTHCS BICOKOTO YPOBHS YCBOEHMS 3HAHWUIM, (DOPMMPOBAHNS NMPaKTUHECKUX
HaBbIKOB BGMONOrMYECKMX WCCNEeAOBaHWM, YCTOMUYMBOrO pOCTa NO3HABATENbHOrO MHTepeca
LIKOIbHUKOB W, KaK CNeACTBME BbICOKOTO YPOBHS YYEOHON MOTUBALIMN.

Hacroswee nocobue npussaHO NOMOYb Negaroram B peanun3aumm obpasoBaTesibHbIX Npo-
rpamMM o6Llero 1 AONONHUTENbHOrO 06pa3oBaHmMs, B Pa3peLLEHUM BO3HMKAOLMX TPYyAHOCTEN
npu pabote ¢ 060pyaoBaHMEM LieHTpa «TOYKa pocTa».

4 B cooepxaHue
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Llenb n 3apaumn

* peanu3zaums OCHOBHbIX 06Lweobpa3oBaTenibHbIX MporpaMM no y4vyebHbIM MNpeaMeTam
€CTECTBEHHO-Hay4YHON HaMpaB/IEHHOCTW, B TOM 4YuC/e B paMKax BHEYPOUYHOW AesTenbHO-
CTn obyyarowmxcs;

¢+ pa3paboTka 1 peannsauns pasHOYPOBHEBLIX AOMOHUTENbHbIX 06Leobpa3oBaTeNibHbIX
NpOrpaMM eCTeCTBEHHO-HAYYHOWM HanpaBNEHHOCTM, @ TaKXe WHbIX MPOrpamMM, B TOM YMC-
ne B KaHUKYNAPHbIN nepuog;

* BOB/IEYEHME YYALLMXC U NEeAarornyeckmx paboTHMKOB B MPOEKTHYID AEATENIbHOCTb;

* OpraHu3aums BHey4yebHOW AesTENbHOCTM B KaHUKYNSPHbIA Nepuoa, pa3paboTka v peanu-
3aUms COOTBETCTBYHOWMX 06pa3oBaTesbHbIX MPOrpamMM, B TOM YMC/E A4St Narepei, opra-
HM30BaHHbIX 06pa30BaTEeNbHbIMIU OPraHN3aLMAMN B KAHUKYNSIPHbIA NEPUOA;

* oBblLLEeHMe NpodeCcMoHaNbHOr0 MacTepcTBa Neaarornyeckmx paboTHUKOB LEHTpa, pe-
anM3YIoLLNX OCHOBHbIE ¥ JOMONHUTE/bHbIE 06Le0bpa3oBaTesibHbIE MPOrPaMMbl.

Co3gaHue ueHTpa «Touka pocTa» nmpeanosnaraeT passuTvie 06pa3oBaTeNbHOM MHDPACTPYK-
Typbl 061e0bpa3oBaTebHOM OpraHM3aLumM, B TOM YMCIE OCHALLEHME 06LLe06pa3oBaTeNbHOM
opraHusauum:

+ 0bopyaoBaHveM, cpeacTeaMu 06yyeHns U BOCMUTAHUS AN U3ydeHus (B TOM Yncne 3KC-
NEPVUMEHTA/IbHOIO) MPEAMETOB, KYpPCOB, AUCUMMNMH (MOAYNeN) eCTeCTBEHHO-HAYYHOM
HaNpPaB/IEHHOCTV MPU peanv3aunmn 0CHOBHbIX 06Leobpa3oBaTeNibHbIX NpoOrpamMM u Ao-
NONHUTENbHbIX 061We0bpa3oBaTenbHbIX NPOrpamMM, B TOM YMcCie ANS pacluMpeHns co-
AepXaHus y4ebHbix npeameToB «Pusnka», «Xummsa», «bnonornsa»;

+ 0bopynoBaHveM, cpeacTBamMn 06y4eHns 1 BOCMMTAHUA ONs peanu3aummn nporpamMm go-
MOMHUTENBbHOIO 06pa30BaHNs eCTECTBEHHO-HAYYHOW HanpaBieHHOCTEW;

* KOMMbIOTEPHBIM 1 MHBIM 060pYyAOBaHMEM.

MpodunbHbIA KOMNIEKT 060pyAOBaHMSI MOXET 6biThb BbibpaH Ans 0bLweobpa3oBaTesibHbIX
OpraHM3auui, UMEKLMX Ha MOMEHT CO3AaHMUs LEHTpa «Tovka pocTa» Habop cpeacTs obyue-
HUS U BOCMWUTAHMS, NOKPbIBAIOLLMIA CBOMMM PYHKLIMOHANbHBIMU BO3MOXHOCTSIMM 6a30Bble No-
TpebHOCTH Npu U3yyeHnn y4ebHbIX NpeaMeToB «DPusnka», «Xummus» n «buonorns».

MepeyeHb, MMHUMANbHO HeobxoamMble (PYHKUMOHAMbHbIE U TEXHUYECKMe TpeboBaHus K
MUHUMaJTbHOE KOJIMYECTBO 060PYA0BaHMSI, PaCXOAHbIX MaTepUanoB, CpeacTB 0byyeHuns 1 Boc-
MUTaHUS A8 OCHALLEHMS LEHTPOB «TOYKA pOCTa», ONpeaensoTCs perMoHanbHblM KOOpAWHa-
TOPOM C YYETOM MPUMEPHOro nepeyHst 060pyAOBaHNS, pacXOf4HbIX MaTepuanos, cpeacTs oby-
YEHWUS 1 BOCMUTAHUS ANs CO3AaHus U obecneyeHnst PyHKLUMOHMPOBAHUS LIEHTPOB 06pa30Ba-
HUS €CTEeCTBEHHO-HAy4YHOM HamnpaBNeHHOCTM «Touka pocTa» B 06Leobpa3oBaTesbHbIX
OpraHu3aumsix, pacnofioXXeHHbIX B CE/IbCKOM MECTHOCTM W ManblX ropogax.

MpodunbHbIM KOMNNEKT 060pyAoBaHMS obecrneunBaeT 3PdeKTMBHOE AOCTUMXEHME 06pa3o-
BaTE/IbHbIX Pe3yNbTaToB 00yYaroLWMMMUCA MO NporpaMMaM eCTECTBEHHO-Hay4YHOW HanpaBneH-
HOCTW, BO3MOXHOCTb Yr/ly6NEHHOrO M3y4YeHust OTAENbHbIX NPpeaMeToB, B TOM uucne ans dop-
MWUPOBaHUS M300PETATENbCKOr0, KPEAaTUBHOrO, KPUTUYECKOTO MbILLNEHNS, Pa3BUTUSt YHKLMO-
HaNbHOM rPaMOTHOCTW Y 0BYYaOLMXCSl, B TOM YNACNE €CTECTBEHHO-HAYYHOM M MaTEMaTUYECKOMN.

IKCNEPUMEHT SIBNSIETCS UCTOYHMKOM 3HaHWA U KPUTEPUEM MX UCTUHHOCTM B Hayke. KoH-
Llenumsi COBpeMEHHOro 06pa3oBaHNs NoApasyMeBaET, YTO B y4EOHOM 3KCNIEPUMEHTE BeayLLYO
PONb JO/MKEH 3aHATb CaMOCTOSTENbHbIN MCCNEA0BATENBCKUA YYEHUYECKUIA SKCMIEPUMEHT.

CoBpeMEHHbIE 3KCMEpUMEHTaNbHbIE UCCeAoBaHNsa No 6uonorun yxe TpyaHO npeacra-
BUTb 6€3 MCNoNb30BaHNS HE TOMbKO aHANoroBbIX, HO U LUMMPOBbLIX M3MEPUTENBHbIX NpU60-
poB. B ®epepanbHOM rocyaapctBeHHOM obpasoBaTenibHOM cTaHgapte (®rOC) nponwucaHo,
YTO OAHMM U3 YHMBEPCANbHbIX YYEOHbIX AEUCTBUM, MPUOBPETAEMBIX YYaLUMMUCS AOKHO
CTaTb YMEHWE «NPOBEAEHMSI ONbITOB, NPOCTbIX 3KCNEPUMEHTANbHbLIX UCCIEA0BAHWN, NPSMbIX
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1 KOCBEHHbIX M3MEPEHUI C UCMONb30BAHWEM @HAMOrOBbLIX M LMMPOBLIX M3MEPUTENbHBIX NpU-
6opos».

YyebHbIi 3KCNepUMMEHT no 61MonoruKn, NPOBOAMMBIN Ha TPAAULMOHHOM 060pyAoBaHMK, 6e3
npuMeHeHns undpoBbiX N1abopaTopuid, He MOXET NO3BOMUTL B MOSIHOM Mepe pelumnTb BCe 3aja-
YM B COBPEMEHHOM LLKONE. ITO CBA3AHO C PALOM NPUYMH:

* TpaAMLMOHHOE LLIKONbHOE 060pyAOBaHUE M3-3a OrpaHUYeHUs TEXHUYECKUX BO3MOXHO-

CTeN He NO3BONSET NPOBOANTb MHOMME KOJIMYECTBEHHbIE NCCNeL0BaHUS;

o ANWTENBHOCTb NpOBeAEeHWs BMONOrMYeckux MCCneaoBaHMi He BCeraa

* COrnacyercs C AMUTENbHOCTbIO YYebHbIX 3aHATUK;

* BO3MOXHOCTb NPOBEAEHMS MHOTMX UCCIEA0BaHMIA OrpaHMunBaeTcs TpeboBaHMsaMM Tex-
HWKK 6e30nacHoOCTM 1 ap.

Lindposas nabopaTopusi NOMHOCTbIO MEHSIET METOAMKY U COAEPXKAHWE SKCNepUMEHTasb-
HON AESTENbHOCTM W peLlaeT BollenepeyncieHHble npobnemsl. LLIMpoKMA CnekTp AaTYMKOB
MO3BONSIOT YYaALLMMCS 3HAKOMUTLCS C NapamMeTpamu BUONOrMYECKOro SKCNEPUMEHTA HE TOMb-
KO Ha Ka4yeCTBEHHOM, HO M Ha KONMYeCTBEHHOM ypoBHe. Lindposas nabopatopus no3sonseT
BECTW ANWTENbHBIN SKCNEPUMEHT AaXe B OTCYTCTBMM SKCMEPUMEHTATOPa, @ YacToTa MX uU3mepe-
HWUIM HeMoABACTHA YeI0BEYECKOMY BOCTIPUSITHLO.

B npouecce $hopMMpOBaHMS 3KCNEPUMEHTASIbHLIX YMEHWUI yYeHUK 0by4yaeTcs npeacTaBs-
NATb MHOpMaumIo 06 nccnefoBaHUM B YETbIpEX Buaax:

* B BepbasnbHOM: OMUCHIBATb 3KCNEPUMEHT, CO3AaBaTb C/IOBECHYIO MOAENb SKCNEPUMEHTA,

(MKCMpoBaTb BHUMAHME Ha U3MepSIeMbIX BEIMYMHAX, TEPMUHONOTUN;

¢ B Tab/IMYHOM: 3anONHATb TabnWLbl AaHHbIX, NIEXaLLMX B OCHOBE NOCTPOEHUS rpadukos
(Npy 3TOM Yy yyawmxcs BO3HUKAET NEPBUYHOE NPeACTaBeHne 0 MacwTabax BENUUMH);

* B rpamyeckoM: CTpOMTb rpadukn no TabnnyHbIM AaHHbIM, YTO AAET BO3MOXHOCTb nepe-
X0Za K BbIABMXEHUIO MMMOTE3 O XapaKTepe 3aBUCUMOCTM Mexay BeM4ynMHamMu (Npu 3ToMm
yunTesb NoKasblBaeT NpPeUMyLLECTBO B BU3yanM3aLMm 3aBUCMMOCTEN MeXAY BeNYMHA-
MW, HarNsAHOCTb M MHOrOMEPHOCTb); B BUAE MaTEMAaTUYECKMUX YPaBHEHWI: AaBaTb MaTe-
MaTUYyecKoe onncaHne B3anMOCBSA3N BESIMYMH, MaTeMaTuyeckoe obobLueHune.

+ (bopMMpoBaHUE NCCNEAOBATENLCKMX YMEHUM YYALLMXCS, KOTOPbIE BbIpaXatoTCcs B Cleay-
OLLIMX AENCTBUSIX:

onpegeneHne npobnembl;

MoCTaHOBKa WMCCNEA0BaTeNbCKON 3aAaun;
MMaHMPOBaHWE peLLeHns 3ajaun;

MOCTPOEHMe Mogaenen;

BblABMXXEHME TUMOTES;

3KCnepuMeHTanbHas NpoBepka runoTes;

aHanM3 AaHHbIX 3KCMEPUMEHTOB MM HabnopeHui;
(hopMynMpOBaHWe BbIBOAOB.

MocneaHue rofbl y yyalmxcs HabnioaaeTcs HU3Kas MOTUBALMS U3YYEHNUS €CTECTBEH- HO-
HAYYHbIX ANCUMMNIVH U KaK CNeACTBUE NajeHue kavectTsa 0bpa3oBaHus.

MocTaBnseMble B LIKOSbI COBPEMEHHbIE CpeAcTBa 0OyyeHus, B pamMkax Npoekta «Toyka po-
CTa», cofepXaT KaK yXe XOpOLIO M3BeCTHoe 0b0opyaoBaHWe, Tak U NPUHLMNNANIBLHO HOBOE.
370 undpoBble NabopaTopumn 1 AATUMKOBLIE CUCTEMDI. B OCHOBY 06pa3oBaTenbHoM nporpam-
Mbl 3a/10KEHO MPUMEHEHME LMPPOBLIX NabopaTopuin. TeMaThka NpPeasIOKEHHbIX IKCMEpUMEH-
TOB, KONMYECTBEHHbIX OMbITOB, COOTBETCTBYET CTPYKTYpe NpUMepHOi obpa3oBaTenbHOWM npo-
rpammbl Mo 6uonorumn, cogepxaHuio ®eaepanbHOro rocyaapCTBEHHOro obpa3oBaTesibHOro
ctaHaapTa (ProcC) ocHoeHoro obuiero ob6pasoBaHus.

PaccMOTpeHHble B NOCOOMM OMbIThI MPOLLIN WMPOKYIO anpobauunto. MHOroneTHas npakTu-
Ka MCNoMb30BaHMs XMMnyeckux npubopos, LiJ1 B Wwkone nokasana, YTo COBPEMEHHbIE TEXHU-

ONoUhAhWON
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Yeckue cpeacTsa 06yUYEHNst HOBOTO NOKONEHMSI MO3BONSIOT A0BUTLCS BbICOKOTO YPOBHS YCBO-
eHusl y4ebHOro MaTepuarna, yCTolYnBOro pocTa No3HaBaTENbHOMO MHTEPECA LWKOJBHUKOB, T.€.
NPeoAONEeTb Te NPOB6IEMbI, O KOTOPbIX TaK MHOrO FOBOPSAT, KOrAa peyb 3aXOAUT O COBPEMEH-
HOM LLIKO/IbHOM 6MON0rMYeckoM 06pa3oBaHUM.

[laHHOEe MeToaMYeckoe Nocobue aapecoBaHO YUMTENsIM BUONIOTUM , KOTOPbIE peanu3yioT
06pa3oBaTesibHbIE MPOrpaMMbl C UCNO/b30BaHUEM 060pya0BaHNs «TOUYKa POCTa.
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OCHOBHbIE MOHATUS U TEPMUHbI

[IPABOY HVIK

B MeToaMuyeckoM Nnocobmm Mcnonb3yroTcs Cneayowme NOHATUS U TEPMUHDI:

«Touyka pocTa»— KOMMEKT y4yebHoro obopyaoBaHus AETCKOrO TEXHOMapKa, MaTepu-
anbHas 6a3a Ansa co3aaHus MHHOBALIMOHHOW 06pa30oBaTeIbHOM Cpeabl B KOTOPOMN dop-
MUPYETCA U pa3BMBaETCA M30bpeTaTenlbCkoe, KPeaTMBHOE U KPUTUYECKOE MblLLSIEHNE
obyyaromxcs.

LUncdppoBas (koMnbloTepHas) nabopatopus — koMmnnekT yy4ebHoro obopyaoBaHus,
BKJTIOYAIOLWMIA M3MEpUTENbHbIN 610K, MHTepdEeC KOTOPOro No3BonseT obecneunsaTtb
CBS13b C PErNCTPATOPOM AaHHbIX, M HAbOPp AATUMKOB, PEMMCTPUPYIOLLMX 3HAYEHMS pa3-
JIMYHBIX PU3NYECKNX BENTNYMH.

MporpamMMHoe obecneueHne Releon Lite (MO Releon) — nporpaMmHoe obecne-
YyeHue, NoCTaBNsSIEMOE B COCTaBe LMdpoBoii nabopaTopun, obecrneynBatollee paboTy
AATYMKOB, COXPAHEHME N NEPBUYHYIO 06paboTKy NONyYEHHbIX AaHHBIX.
MynbTMAaTuUMK — UMDPOBOM AATuMK, MO3BOMAIOWMA BECTU OAHOBPEMEHHO YYET
HECKOMbKMX MOKa3aTenen OKpyXalowelh cpedbl M (U3MONOrMUYecKMX MoKasaTenen opra-
HW3Ma YenoBeka.

MoHogaTumk — undpPOBON AaTYMK, MO3BOSISIIOLLMIA BECTU OLAHOBPEMEHHO YYET TOBKO
OAHOrO MOKa3aTeNs OKPYXXAMOLLEN cpeabl UK (U3MONOrMYECKOro NoKasaTens OpraHums-
Ma YenoBekKa.

PerncrpaTtop AaHHbIX — 3/1EKTPOHHOE YCTPOWCTBO (MHTEPAKTUBHAs AOCKA, NEPCO-
HaNbHbIN KOMMbOTEP, HOYTOYK, MAAHLLET, MOBUNbHLIN TenedoH, NoaaepXuBatoLmMe pa-
60Ty NO Releon.

JlormpoBaHue — pexuM paboTtbl LmMdpoBon nabopatopum, NpU KOTOPOM AATYMK pa-
6oTaeT 6e3 permcrtpatopa AaHHbIX, C BO3MOXHOCTbIO MOCNEAYIOWEN 3arpy3ku pesynbTa-
TOB U3MEPEHWUI B NaMsATb PErNCTpaTopa AaHHbIX.

CBsi3Ka AATYMKOB — pPeXUM paboTbl LndpoBo nabopaTopum, Npy KOTOPOM Ha 3Kpa-
He perucTpaTopa AaHHbIX rpaduyeckn otobpaxkaetcs paboTa 0AHOBPEMEHHO ABYX U
6onee NoakNOYEHHbIX LMMPOBLIX AaTUYNKOB.

KpaTkoe onucaHue noaxoAoB K CTPYKTYpUPOBaHUIO MaTepuaioB

B obpasoBaTenbHOM NporpaMMe MpeacTaBfieHbl Cleaylowne pasaenbi:
1. MeToapl UccnenoBaHWUi B 6MONOrUN.

2. boTaHuka.

3. 3oonorus.

4, AHaToMUS M HU3MoNorusa Yenoseka.

5. UwuTonorus.

6. MeHeTuKa.

7. 3konorusl.

[laHHble pa3aenbl BblopaHbl C YYETOM Hanbonee WNPOKUX BO3MOXXHOCTEW MO NPUMEHEHNIO
obopyaoBaHus LeHTpa «Touka pocTa» Kak Ans nposeaeHns nabopaTopHbix paboT, Tak n ans
AEMOHCTPALMOHHOrO 3KcrnepuMeHTa. KpoMe Toro, nepeyncrieHHble pasaensl 0bnagatoT Hau-
6onbWKUM NOTEHUMANOM AN OpPraHM3aLMU NPOEKTHOW U UCCNEAOBATENbCKON AESTENbHOCTY
obyvatowmxcs. bronormyeckoe HabnwogeHe M 3KCNEPUMEHT NpoBoaATCs B opMe nabopa-
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TOPHbIX U AEMOHCTPaUMM. [JeMOHCTPALMOHHbIA 3KCNEPUMEHT NPOBOAMTCS B CNEAYIOLMX CNy-
yasax:

1. MetoLLeecs B HanMYMM KOIMYECTBO MPMOBOPOB M LUMGPOBLIX AAaTYMKOB HE MO3BONSET Op-

raH130BaTb UHAMBMAYANbHYIO, NMAPHYIO UK rPYNnoByto NabopaTopHyto paboTy;

2. KCMEPUMEHT MMeeT HeOONbLLYID NPOACMKUTENBHOCTb M CIIOXHOCTb M BXOAUT B CTPYKTY-

Py YpOKa.

ina n3yyeHus npeameTa «bronorms» Ha atane 0CHOBHOro obuero obpa3oBaHns OTBOANT-
cs 280 vacos:

5 knacc — 35 yacos;

6 knacc — 35 vacos;

7 knacc — 70 yacos;

8 knacc — 70 vacos;

9 knacc — 70 yacos.

[laHHas obpa3osaTenbHas nporpamMma obecneymBaeT Co3HaTENbHOE YCBOEHME YYaLLMMUCS
BaXXHEMLLIMX BMOMOrMYECKMX MOHATMIA, 3aKOHOB U TEOPUI, (DOPMUPYET NpeaCcTaBIEHNE O POSIU
6ruonormn B NO3HAHMM XMBOMO MUPA U B XU3HM YenoBeka. OCHOBHOE BHUMaHWE yaensieTcs
CYLLHOCTM BMONOTrMYECKMX SIBNIEHUIA, NPOLECCOB U METOAAM UX U3YUEHUS,

CTpyKTypa npeacTaB/ieHHbIX B JaHHOM METOANYECKOM Nocobun nnaHoB ypoKoB U nabopa-
TOPHbIX paboT OTpaXkaeTcs NOCneaoBaTeNIbHOCTb U3YUYeHUs N coaepxxaHus buonormm B 5—9
Knaccax.

B 5—7 knaccax yyalumecs y3HatoT, YEM XMBas NPMPoAa OT/IMYAETCA OT HEXMBOW; Nonyya-
0T 0bLUMe NpeacTaBneHNst O CTPYKType B1OorMyeckomn Hayku, eé uCTopum 1 MeToaax muccne-
AOBaHMSI, LAPCTBaX XMBbIX OPraHnM3MoB, cpeaax 0buTaHusl OpraHn3MoB, HPABCTBEHHbLIX HOP-
Max U NPUHUMNAX OTHOLIEHNS K nNpupoae. Yyalmnecs nony4vatoT CBeAeHUs O KNIETKE, TKaHSX U1
opraHax, 0 npoueccax XusHeaesTeNIlbHOCTU OpraHn3MoB, 06 YCIOBUSIX XXU3HU M pa3HoOobpa-
31K XKMBOM NPUPOABI, @ TAKXXE O CTPOEHWUU, XKMU3HEAEATENBHOCTU U MHOrO0bpasun bakTepuii,
rpnboB, PaCTEHUN U XXMBOTHbIX.

OcHOBHOe cofepxaHue Kypca 8 knacca HanpasefieHO Ha hopMUpoBaHWe y 0byyatoLwmxcs
3HaHMN U YMEHMI B 06NACTV OCHOB aHaTOMWUM, DU3MOMOrMM W TUTMEHBbI YENOBEKA, peanm3aLnm
YCTaHOBOK Ha 340p0BbIM 06pa3 xwu3Hu. CoaepxaHne Kypca OpMEHTUPOBAHO Ha yrnybnenue u
paclUMpeHne 3HaHuii, 0by4atolwmXcs O NPOSIBNEHUN B OPraHN3Me YenoBeKa OCHOBHbIX XW3-
HEHHbIX CBOMCTB, NEpPBOHaYasbHble NPEACTABNEHMS O KOTOPbIX 6blIM NoNyYeHbl B 5—7 knac-
cax.

OcHoBHOE coaepxaHue Kypca buonormm 9 knacca NOCBSILLEHO OCHOBaM 0b6uien Guonormm.
OHO HanpaBneHo Ha 0606LIEHNE OBLIMPHBIX PAKTUYECKMX 3HAHWUI 1 CNELMAbHbIX NpaKTUye-
CKMX YMEHWI, ChOPMMPOBaHHbIX B NPeabIAYLIMX Knaccax, TECHO CBA3aHO C pa3BUTMEM Brono-
MMYECKOM HayKu B LIENIOM M XapaKTepU3yeT COBPEMEHHbIN YPOBEHb € pa3BUTHSI.

OOHMM U3 OCHOBHbIX MPWHLUMNOB MOCTPOEHMS NPOrpaMMbl SBASETCS NPUHLMMN AOCTYMHO-
CTW. JKCNepuUMeHTasbHble AaHHble, MNOSTyYEeHHble YYaLMMUCS NPU BbINOIHEHNUWN KONIMYECTBEH-
HbIX OMbITOB, MO3BONAIOT YYaLUMMCS CaMOCTOATENIbHO AenaTb BblBOAbI, BbISBIATb 3aKOHOMEp-
HocTW. oaxoabl, 3an0XeHHble B COAEpXaHWe MporpamMMbl Kypca, CO34atoT HeobxoauMble
yCNoBMS ANS1 CUCTEMHOMO YCBOEHUS YYalLMMMCA OCHOB Haykm, Ans obecrneyeHus passuBalo-
LLero v BOCMMTLIBAIOLLErO BO3AEWACTBUS 0OYYEHMS Ha NIMYHOCTb yyallerocs. dopMupyemble
3HaHMS JO/MKHbI CTaTb OCHOBOM CUCTEMbI YOEXAEHWI LLKONbHUKA, SAPOM €ro Hay4HOro MMpo-
BO33pEHUSI.
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OnucaHne MatepuanbHO-TEXHMYECKON 6a3bl
LeHTpa «Touka pocTa», UCNoJib3yeMoro
AN peanu3auun obpa3oBaTesibHbIX NPOrpaMm
B paMKax npenogaBaHus 6uonormu n akonorum

MaTepuanbHO-TexHMYecKast 6a3a LeHTpa «Toyka pocTa» BKIoYaeT B cebs undposble na-
6opatopun, Habopbl Knaccuyeckoro obopyaoBaHus Ans nposeaeHns 6GMoNorMyeckoro npak-
TUKYMa, B TOM YMC/E C UCMONb30BAaHMEM MUKPOCKOMOB. YUMTbIBAS NMPaKTUYECKUIA OMbIT NpU-
MEHEHMWS JaHHOr0 060pYAOBaHNS Ha YPOKax 61onorMmM 1 B NPOEKTHO-UCCNeA0BaTENbCKOW Ae-
ATENbHOCTWN, CAENaH OCHOBHOM aKLEHT Ha onucaHun umdpoBbiX nabopatopuini n umx
BO3MOXHOCTSX. INpu 3TOM umdposbie nabopatopun B KOMNNeKTauum «buonorns», «3kono-
rms», ®usnonorus» coaepxart Kak MHAOMBUAYaNbHbIE AaTYMKK, Tak W nosTopstowmecs (tabn. 1).
Ha3BaHus nocnegHux B npuBeaéHHoOM Tabnuue BbiaeneHbl KypcuBoM. Hannume noaobHbIx no-
BTOPSIIOLUMXCS AaTYMKOB pacLUMpsieT BO3MOXHOCTM Nejarora no opraHusaumm nabopaTopHoOro
NnpakTUKyMma.

Tabaunya 1
Oatunkn undposbix nabopatopuii no 6monorun, skonorun u pusnonormm
N°n/n buonorus Skonorusa dusunonorus
1 BnaxHocmu so3dyxa BnaxkHocmu 8o30yxa ApTepuansHOro AaBrieHus
2 Snekmponposodumocmu | 3nekmponpogodumocmu | MNynbca
3 OcsewéHHocmu OcsewéHHocmu OcsewéHHocmu
4 pH pH pH
5 Temnepamypbl OKpyato- Temnepamypbl OKpyKaio- Temnepamypsl mena
wed cpeodsbl wel cpeosbl
6 HuTpaT-noHoBs YacToTbl AbIXxaHWUS
7 Xnopua-noHos YckopeHus
8 3ByKa OKIr
9 BnaxHocT1 noussbl Cunbl (3prometp)
10 Kucnopopaa
11 OnTnyeckoi NnoTHoCTM 525
HM (KONoOpUMETp)
12 OnTuyeckoit nnotHocTn 470
HM (KONoOpUMETp)
13 MyTHOCTM (Typbuanmetp)
14 Oxucu yrnepoaa

JlaTunkn U OOMONHUTENbHbIE MaTepuanbl (NEPEXOAHNKM, YYBCTBUTENbHbIE 3/IEMEHTbI, METO-
AVYECKUE MaTepuarbl, 3apsiAHOE YCTPOWCTBO M Ap.) KOMMNEKTYOTCS B KOPOOKM-4EMOAGHbI.

10 B conepxaHue




BEMONOrng TOUKA !'POCTA

ar

UWDPORBAG
NABOPATOPVS,

Puc. 1. Lndposas nabopatopus

Huxe aaHa KpaTkas XapakTepucTuka LM@poBbIX AaTYMKOB, NPUBEAEHbI BbiSIBEHHbIE HA
NPaKTUKE TEXHOMOMMYECKUE OCODEHHOCTM MPUMEHEHUS. YUET 3TUX 0COBEHHOCTEN NO3BOMUT
NpaBUIbHO UCNOMb30BaTb AATYMKN U MPOASIUTL CPOK MX CYXObl.

B komnnekTe UMdpoBbIX NabopaTopuit coaepxaTtcs MyNbTUAATYMKA U MOHOAATUUKM.

MynbTUAATYMK MO 3KOSOMM NO3BOMSET U3MEPATb CNEeAyIOLME NOKA3aTeNN: BOAOPO/AHbIN
MOKa3aTeslb BOAHbIX CPefl, KOHLIEHTPaLUUM HATPAT-UOHOB W X/I0PWA-UOHOB, 3NEKTPONPOBOA-

HOCTb, BMI@XXHOCTb, OCBELLEHHOCTb, TEMMNEPATYPY OKpYyXXatoLLei Cpeabl, TeMnepaTypy pacTBo-
poB, pacTBOpoOB 1 TBEPALIX Ten (puc. 2).

1

Puc. 2. MynbTmaaTtymk no 3konormn. 0603HauYeHne pasbEMOB W TEXHOMOMMYECKMUX OTBEPCTMM:
1 — OCBeLWEHHOCTb, 2 — OTHOCUTENbHAsA BNAXHOCTb BO34yXa, 3 — TeMnepaTypa OKpyxato-
Lev cpeabl, 4 — TeMnepaTypa pacTBOPOB, 5 — HUTPaT-NOHbI, 6 — XN0pua-NoHbl, 7 — pH,

8 — 3neKTponpoBOAHOCTb
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MynbTUAaTUYMK MO HDU3MOMOrMK NO3BOSISIET ONPEaENATb apTepuasibHOe AABMEHWE, MYNbC,
TeMmnepaTypy Tena, YaCToTy AblXaHUsl, YCKOPeHWe ABMkeHUS (puc 3).

L
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3A0OPOBbE

CAENAHO B POCCWA
35)-000

Puc. 3. Mynbtuaatumk no duauonornn. O6o3HayveHne pasbEMOB M TEXHONOMUYECKMX OTBEP-
cTui: 1 — TemnpepaTypa Tena, 2 — nynbC, 3 — 4YacToTa AbiXxaHUs (HAAET CbEMHBIA MYHALWTYK)

HPABOYHUK
O6wan xapakTepucTuka UMgpoBbIX AaTYMKOB
Oatunkn pmanuecknx napaMeTpoB OKpYKatoLen cpeabl
[aTumMK BNIAXXHOCTM BO3AyXa — NpeaHasHayeH ANs U3MEpPEeHUs OTHOCUTENIbHOM
B/IXXHOCTU BO3ayxa. [mana3oH usMepenus snaxHoctu: ot 0 go 100 %. PaspeleHve no
BnaxHoctu: 0,1 %. Bpemd ycTtaHoBNneHus curHana: 17 c.
[AaTumK BNAXXHOCTU NOYBbI — MNpejHa3HayeH 415 U3MepPeHUs CTeNeHn YBNaXHEHUs
MOYBbI, BbIPaXXEHHOW B MpoLEHTax. MPUMEHSETCS B arpO3KONOrMUYECKUX U CENTbCKOXO-
35IMCTBEHHbIX MCCNEA0BaHUSX.

Puc. 4. [laTumk BNaXXHOCTH NOYBbI
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[aTumK 3N1eKTpPonpoBOAMMOCTU — MpeaHa3HayYeH Ans PerncTpaumnn u U3MepeHus
yZAEenbHOW 31EKTPONPOBOAHOCTU XMUAKUX CPed, B TOM YMC/e U BOAHbIX pacTBOPOB Be-
wecTB. MpUMEHAETCS NPU U3YYEHUN XapaKTEPUCTUK BOAHBLIX PacTBOPOB, B TOM YuC/e
MOYBEHHbIX BbITSIKEK.

Puc. 5. [laTumkn 31eKTponpoBoAMMOCTH

[aTuMK OCBELWEHHOCTU — M3MEPSIET YPOBEHb OCBELLEHHOCTU M 0bnadaeT cnekTpanb-
HOWM YYBCTBUTENBHOCTBIO B/IM3KON K YYBCTBUTENBHOCTM YENOBEYECKOrO Nasa. [ManasoH
u3mepenusi: ot 0 go 188 000 nk. OTHocuTenbHas norpelwHocTb: 15 %. [Avana3oH pabo-
ymx AnuH BonH: ot 350 ao 780 HM. TexHonornyeckne oCobeHHOCTUN: YYBCTBUTENEH K
HanpaBNEeHMIO Ha UCTOYHUK CBETA.

Jatumk TeMnepaTypbl OKpyXaroweh cpefabl — M3MepseT TeMNepaTypy BO3ayLl-
HOW cpeabl. JaTuMK OCHALLIEH BBIHOCHBIM WU FEPMETMYHLIM TEMMEPATYPHbIM 30HAOM,
YCTOMYMBBIM K NabopaTopHbIM peareHTaM. [IvanasoH u3meperunii ot —40 go +180 °C.
TexHonornyeckne 0cobeHHOCTU: ANS MOMyYeHMst AOCTOBEPHbIX AAHHbIX BECb 30HA
[IO/KEH HaxoAMTbCS B M3MEPSIEMON cpefe, B MPOTUBOMONIOXHOM C/lyYae BO3HWUKAET
3HauMUTeNIbHas! NOrpeLlHOCTb U3-3a Tennonepeaayn no MeTanIMyeckomy 30Hay v pac-
CcemBaHMM MO NOrNOLWEHNN SHEPrUM B TOM MECTe, rae OH He HaxoauTCs B U3Mepsie-
MOW cpege.

[AaTtunMk TeMnepaTypbl pacTBOpPOB — M3MepsieT TeMnepaTypy pacTBOPOB WU CbiMny-
ymx Ten. OcHalleH BbIHOCHBIM U FrepMETUYHbLIM TEMMEpPaTyYPHbIM 30HA0M, YCTONUYNBBLIM
K nabopaTopHbIM peareHTam (puc. 6). Anana3oH uameperuii ot —40 ao +180 °C. Tex-
HoMornyeckne ocobeHHOCTU: ANs NONyYeHWs AOCTOBEPHbIX AaHHbIX BeCb 30HA
AOMKEH HAXoAUTbCS B U3MEPSIEMOW Cpefe, B MPOTUBOMONOXHOM C/lyYae BO3HUKAET
3HaunUTeNIbHas NOrpeLHOCTb U3-3a Tennonepeaayn No MeTaaIn4yeckoMy 30Hay M pac-
cemBaHMn MO NOrNOWEHNN SHEPrUM B TOM MECTe, rAe OH He HaxoauTcs B UsMepsie-
MOW cpefie.
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Puc. 6. [laTumk Temnepatypbl pacTBOpoB

JaTumk TeMnepaTypbl TepMOMapHbIA NpeAHa3HayYeH Ang U3MEPEHMS TEMMEPATYpP AO
900. Wcnonb3yeTca nNpu BbINOMHEHMM PaboT, CBA3AHHLIX C M3MEPEHMEM TeMnepaTyp
NAaBNEHMS U PA3/IOXKEHUS BELLECTB, a TakXe ANsl U3MepeHns TeMnepaTypbl B 3K30Tep-
MUYECKMX npoLeccax.

[aTumnk 3ByKa — M3MEPSIET YPOBEHb LLIYMOB B OKPY>XaloLLEN Cpeae W MNPy OLEHKE Ly-
MOMOT/IOLAIOLLMX U30NSTOPOB. [uHamMuyeckuin avanasoH: ot 30 ao 130 ab. YacToTHbIN
AavanasoH: ot 50 My go 8 kl'u. Paspewenwue: 0,1 abA (akyctuyeckune aeumbensl). TeXHO-
Nnornyeckne 0cobeHHOCTU: AaTuMK YYBCTBMTENEH K PE3KMM 3ByKaM, KOTOpble MOryT AaTb
3aBblLLIEHHbIE Pe3YSbTaTbl U3MEPEHUN.

-

Pd RELEON

Puc. 7. [Jatunk 3ByKa
[aTunk oNnTUYECKOW NIOTHOCTH (KONIOPUMETP) — NpeHa3HaYeH ANs M3MEepeHUs

OMTUYECKOW NNOTHOCTU PACTBOPOB Ha 3aflaHHON ANMHE BOMHbI (M3MEPSIET KOMMYECTBO
MPOMNyCKaeMoro CBeTa Yepe3 MCCNEeAyEMbI pacTBOP NpU OMPeAENeHHON [/IMHE BOSHbI).
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B KOMNNeKT BXOAAT AAaTYMKM C Pas3fIMYHOMA ASMHOW BOSH MOMYNPOBOAHMKOBbLIX UCTOYHM-
KOB cBeTa: 465 1 525 HM. [Iana3oH m3mepeHus KoapduumeHTa nponyckaHus ceeTta: oT
0 no 100 %. PaspelueHne npu nsmepeHun koadduumneHta nponyckauus: 0,1 %. [uana-
30H M3MEpeHMst ONTMYecKoM NNoTHocTM: oT 0 o 2 D. Pa3pelueHne npu M3MepeHun
onTtuyeckoi nnotHoctu: 0,01 D. AnunHa onTtuyeckoro nytu kioBeTbl: 10 MM. O6bEM KkioBe-
Tbl: 4 MA1. TexHonornyeckme ocobeHHOCTH: TpebyeTcs XOpOLLO NPOMbIBATb KIOBETY ANS
nccneayemMoro pacteopa.

Lndposoi aaTuk

(525 M)

Puc. 8. [JaTunkm MyTHOCTM (CneBa), ONTUYECKON MNOTHOCTU Ha 465 HM (B LEHTpE)

n 525 HM (cnpaBsa)

Oatunk MyTHOCTHM (TypbuamMeTp) — onpeaensieT MyTHOCTb pacTBopa B MHQpakpac-
HOM [Mana3oHe CBeTa Ha OCHOBAaHWW M3MEpPeHUS MHTEHCMBHOCTM CBETOBOro MOTOKA
PaCCestHHOro YacTuLaMu, B3BELLEHHbIMU B KOHTPOMPYEMOM pacTBope. [Mana3oH us-
mMepeHus: oT 0 go 200 NTU (Nephelometric Turbidity Units — HedenomeTpuyeckme
eaMHULBI MyTHOCTK). Paspeluenne: 1 NTU. [InMHa BONHbI UCTOYHUKA cBeTa: 940 HM. Tex-
HONIOrMYyeckne 0cobeHHOCTU: TpebyeTca XOpOoLUIO NPOMbIBaTh KIOBETY A1S UCCeayeMo-
ro pacTeopa.

[aTumMKyM XMMHMYECKMX NapaMeTpoB OKpYyXKatlouleil cpefbl

Aatuuk pH — npeaHasHayeH AN M3MepeHWs BOAOPOAHOro nokasaTens B BOAHbIX
pactBopax (puc. 9 ). Anana3oH namepenus pH: ot 0 go 14. Paspewenue: 0,01 pH.
[Anana3oH paboumnx Temnepatyp: ot 10 ao 80 °C. AnnMHa n3MepuTENbHOro 3NeKTpoaa:
140 mM. Ucnonb3yeTca Ans nsMepeHns BOAOPOAHOMO NoKasaTesis BOAHbIX PacTBOPOB, B
Pa3NNYHbIX UCCNEA0BAHUAX OOBEKTOB OKPYXKAtOLLEN Cpeabl.

TexHonornyeckme 0cobeHHOCTH:

1)
2)
3)
4)

5)

CTabunusaumsi NokasaHWi HacTynaeT B TedeHue oT 2 A0 7 MWH (3TO BPeMS O4HOrO M3Me-
peHus);

nepea U3MepeHNEM 1 NOCNEe HEr0 HeobX0AMMO NPOMbIBaTb B ANCTUINIMPOBAHHONM BOAE,
4yTO0bbI HE cOnnack kannbpoBska;

B HWMXXHEN YaCTW M1EeKTPOAA HAaXOAWTCS CTEKNSIHHBIN LWapWK, YyBCTBUTENbHBIA K yaapaM,
yTO TpebyeT OCTOPOXXHOCTM B 06paLLEHNH;

NpY XpaHeHUN 0693aTeNbHO MOMELLATh HUMXKHIO YaCTb 3NEKTPOAA B CNeuManbHbIn BroKC
(BCTaBNSETCS Yepe3 0TBEPCTUE B KPbIWKE b1oKCa);

B 6lOKCe Bcerfa A0MKeH ObiTb TPEXMONAPHLIN PacTBOp X1opuaa HaTpusi, CNedyeT 3apa-
Hee No3aboTuTbCA O 3amace pacTBoOpa, T.K. OH HEMHOrO NPOIMBAETCS MPY U3BJIEYEHNM
3NeKTpoaa, B CyXOM BIOKCe 3/1eKTPOA CKOPO BLIMAET U3 CTPOSI.
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Puc. 9. CHapshxeHHbIN MyNbTUAATYMK MO 3KOMOrUM
O603HayeHus: 1 — wWyn aaTymnka 3N1eKTponpoBOAMMOCTY, 2 — Wyn AaTymka pH, 3 — anek-
TPOZA CpaBHeHMs, 4 — LWyn AaTyMKa TemnepaTtypbl, 5 — 3alWUTHbIE KONAYKK (CHATbI)

[aTunmK HUTPAT-MOHOB — MO3BONSET U3MEPATb KOHLEHTPaUUI0 HATPaT- MOHOB

B UCCNIeAYEMOM pacTBope. [lnanasoH muamepenus: ot 2x10° o 0,2 monb/n. Pabounit
AnanasoH pH: ot 0 go 12 eanHuny pH TexHonormyeckne ocobeHHOCTH: cTabunmnsaums
MOKa3aHMN HaCTynaeT B TeyeHne OT 2 MuH. [lpeaHasHayeH Ans KOMMYECTBEHHOrO onpe-
AENEHNSI HUTPATOB B Pa3NINYHbIX 06bEKTAX OKPYXKAIOLLEN CPeAbl: BOAE, OBOLWAX, PpyK-
Tax, KONbaCHbIX U34enunax u T.4.

[aTunk XNOpUA-MOHOB — CIYXUT ANS U3MEPEHWUS KOHLEHTpaLMM MOHOB XN1opa B UC-
CNeflyeMoM pacTBope. [vanasoH u3mepenusi: ot 10 o 1 monb/n. Pabounii AnanasoH
pH: o1 0 go 12 eguHny pH. [nuHa snektpoga: 140 mm. [1ns 3Konornyeckux uccnenosa-
HWI LenecoobpasHo MCMoMb30BaTb HEKOTOPbIE AATYMKM M3 APYrMX KOMM/IEKTOB MOCTaB-
kv 060pyaoBaHusi. TEXHONOrMYeckme 0COBEHHOCTM: CTabunmu3aums nokasaHuM HacTy-
naeT B TeyeHue 7 MUH (3TO BpeMsi O4HOro usMepeHus). Mcnonb3yercs ans Konude-
CTBEHHOr0 OrpeaeneHns COoAepXXaHMs MOHOB XJlopa B BOAHbLIX pacTBOpax, Mouyse,
NPOAYKTaX NUTaHus.

Mpn MCNonb30BaHUN AAaTYMKOB HUTPAT-UMOHOB U XJIOPUA-MOHOB K CrieumanbHOMYy pasb-
EMy MynbTUAATYMKA MO 3KONOrMM HEOBXOAMMO MOAKIIHOYATb MOHOCENEKTUBHBIN 3M1EeK-
Tpoa (pabounii 3NeKTpoa), a TaKXXe 3NeKTpoa cpaBHeHus (puc. 10).
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fl

Puc. 10. VIoHOCENEKTVBHbIN JaTYMNK
(npucoeanHeHbl 3NEKTPO X/IOPUA-UOHOB W NEKTPOA CPaBHEHUS)

OaTtumk Kucnopoga — npeaHasHayeH Ans onpeaeneHns OTHOCUTENbHON KOHLEHTpaLmMK
Kucnopoga B Bodayxe. [nana3oH namepenus: ot 0 go 100 %. Pa3pewenue: 0,1 %. TexHo-
normyeckme 0CobeHHOCTU: NPU U3MEPEHUN COAEPXaHWS ra3a B BblAbIXaeMOM BO3ayXxe
HeobxoanMMo aepxxaTb MeMbpaHy MakcMManbHO 6/IM3K0 KO pTy; BOCCTAHOB/IEHME MOKa3a-
HWUI Ha BO3AYyXe NPOMCXoauT Yepe3 1—2 MuHyThI (Bpems anddy3um yepes MembpaHy).

[aTtumk okMcH yrnepoaa — 13MepsieT KOHLEHTPaLMIO MOHOOKCKAA yrnepoaa (YrapHoro
rasa) B OKpyxatolen cpeae. AmanasoH namepenus: ot 0 4o 1000 ppm (MUNNMOHHBIE AONN).
Paspeluenue gatumka: 1 ppm. TexHonornyeckme 0cobeHHOCTU: Npu yuéTe B UCCE0BaHNUM
eweé v coaepXaH1s Kuciopoaa notpebyercs NepecyeT 13 MUNMMOHHLIX A0NEN B MPOLEHTHI
AN NpUBEEHNS K OIHOM pa3MepPHOCTM (3HauYeHKe B ppm crieayeT pasaenutb Ha 10 000).

Pd RELEON gl RELEon

[ ) Lindposon aamumk Y LcpoBoit AaTumk
P «noposa (Bo3ayx) L -

y' OKMCH yrnepopa

Puc. 11. Jatunkn kucnopoga (cneea) u yrapHoro rasa (cnpaea)
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Oatumkn pusmnonornyecknx nokasarenem opraHu3Ma YenoBeKa

[aTtunk TemMnepaTtypbl Tena — npeaHasHayeH Ans HeNpepbIBHOO M3MepeHusl Temne-
paTypbl Tena B NOAMbILIEYHOW BriaanHe . OCHALWEH BbIHOCHBIM 30HAOM. [vana3oH u3me-
penus: ot 25 go 50 °C. PaspelweHnune gatumka: 0,1 °C. TexHonornyeckass 0CO6eHHOCTb:
ANS TOYHOrO U3MEPEHMUS B NMOAMBILLIEYHOW BNaAMHE A0/MKHA HAaXOAUTHLCSA BCS METaNN-
yeckasi 4acCTb 30HAa.

Puc. 12. [laTunk Temnepatypsbl Tena

[aTumMK apTeprManbHOro faBJIeHUs — M0O3BOMSET U3MEPATb apTepuanbHoe Aasre-
Hue B Anana3oHe ot 0 go 250 MM pT.cT. PaspeweHune agatumka: 0,1 MM pT.cT. JaTumnk
MO3BOSISET OMNpeaennTb CUCTONIMYECKOE, AMACTONMYECKOe AaBfieHWe, MynbC. B KoMMnekT
AaTyMKa BXOAMT CrieuuasnbHas MaHXeTa C yTArvBaloWwmMM MeXaHW3MOM, HarHetaTtesb BO3-
AyXa C BO3AYLUHbIM KnanaHoM M Tpybka ANns MOAKMOYEHMS K AaTYmMKy. TexHomornyeckue
0CO6EHHOCTH: HEOBX0AMMO KOHTPOIMPOBATL NIOTHOCTb NOAKIOYEHMS Pa3beMOoB, npa-
BU/IbHOCTb MONOXEHUS MaHXeTbl Ha nneye. Bo3gyx M3 MaHXeTbl CreayeT crnyckaTb paB-
HOMEPHO, MeA/IEHHO, CNerka NPUOTKPbIB KanaH HarHeTartens.

[aTtunk nynbca — Mno3BOJISET HENPEPbLIBHO ONpeaensTb YacToTy CepAeYHbIX COKpa-
LWEeHWUI. VIMeeT BbIHOCHYIO KIUMCY, HAaAEBaeMylo Ha nanewl uccnesyemoro. [uanasoH u3-
MepeHus nynbca: ot 0 4o 250 ya/mMuH. Pa3pewenue: 1 ya/MuH. TexHonornyeckue oco-
6eHHOCTU: cneayeT KOHTPOAMPOBaTb MPaBUIbHOCTb HAAEBaHUS KWUNChI, T.K. NpyU 13-
NUWwHe rnyboKOM HajeBaHWM OHa nepefaB/MBaeT MeSIkMe KPOBEHOCHblE COCyZbl
nanbLa, YTO YMEHbLLUAET TOYHOCTb U3MEPEHUM.

[aTumkK 4acToThbl AbIXaHNUA — MpeaHa3HayeH A5 U3MePEHNS YaCTOTbl AblXaTebHbIX
ABWXEHWUI (LMKNOB «BAOX-BbIA0X») 3@ €AMHULYY BPEMEHW. AHANM3NPYETCS KOIMYECTBO
COKpaLLEeHWUI FpyaHO KNETKM 1 NepeaHeN BPIOLLIHON CTEHKM. B KOMMAEKT AaTumKa BXO-
AUT Habop rMrMeHnYecKux Hacafdok, MAOTHO HaZEeBAEMbIX HA AbIXaTeNbHyl0 TPyoKy.
[AnanaszoH namepenusi: ot 0 go 100 umknos/mMuH. Paspewenue: 0,5 unkna/MuH.
[aTumK yCKOpeHUs — onpegensieT YCKOpPeHMe ABMXKYLUMXCS 06bEKTOB MO TPEM OCSIM
KoopauHaT. [lmana3oH namepenus: ot —8 oo +8 g. Paspeluenne gatumnka: 0,004 g.
Oatumk IKI — npeaHasHayeH ANns U3MEpPEHUst NEKTPUYECKOM aKTUBHOCTU cepaua.
OnpepenseT napaMeTpbl, HeobxoAnMble 419 NOCTPOEHUS 1EKTPOKapAMOrpaMMel C No-
MOLUBKO CreumanbHbIX OAHOPA30BbIX HATEeSbHbIX MEAMLMHCKMX 3NMeKTPOAO0B, MOCTaBsse-
MbIX B KOMMNJEKTe C AaT4YMKOM. TexHonornyeckme ocobeHHOCTH: rpacuk anekTpokap-
AMOrpaMMbl B NporpaMMHOM obecneyeHnn CTpoUTCS B O4HOM OTBEAEHUMN.
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[aTumK KNCTEeBOM Cubl (3ProMeTp, CUIOMEpP) — U3MEPSIET CXKMMAIOLLIEE YCUNMe,
CO3AaBaEMOE KUCTbIO pyku. [Imana3oH namepennn: ot —50H go +50H n BTOpOI Bapu-
aHT —10H go +10H (nnbo B knnorpammax, rpammax). Paspewerue: 0,02H.

PaboTta B nporpaMMHOM o6ecneueHun Releon Lite

B komnnekTe undposon nabopatopun Releon noctaBnsieTcs NporpaMMHoe obecneye-
Hue Releon Lite Ha USB-dnew-Hakonutene, a Takxe Bluetooth-aganTtep ans ceasu
perncTpartopa AaHHblX ¢ 6ecnpoBoAHbIMM AaTumkamm (puc. 13).

‘ 7 RELEOn

Puc. 13. 06wun Bug USB-dnew-Hakonutens (BHU3Y) u Bluetooth-apganTepa (BBepxy)
Releon

YcraHoBka O Releon Lite Ha perMcTpatop AaHHbIX C ONEpauMOHHON CUCTEMOM
Windows MOXeT OCyLLEeCTBNATLCS Kak ¢ USB-dnelu-Hakonutens, Tak v ¢ caiTa npoms-
BOAWTENS, YCTAHOBKA Ha Mo6uNbHble TenedoHbl (CMapTdOHbI) — TONbKO C calTa Npous-
BOAMTENS, CCblIKa Ha KOTOPbLIN NPMBOAWUTCA B CMUCKE UCTOYHUKOB MHGOpMaLum
nocobus. B nocnegHeM cnyyae [OCTYMHa YCTaHOBKA Ha YCTpPOMCTBa C nnatdopMamu
Android u i0S. Mopsagok yctaHoBkK O Releon Lite onncaH B pyKOBOACTBE, KOTOPOE
BXOAMT B KOMMNEKT NOCTaBkn. ANroputM paboTbl B NporpaMMHOM obecrneyeHnmn Hecno-
XeH. paduyeckn oH NpeacTaBieH Ha cneaytoLlen cxeme (puc. 14)
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. Hauano pabotbl c
LumpoBOn
% nabopartopuen RELEON

- YCTaHOBUTDb NporpaMMHoe
obecneyenue Releon Lite
Ha Ball KOMNbIOTEp,
! NAaHLLET WK CMapTHOH
4, \\

OTKpbITb NporpamMmy
Releon Lite

o/
3 BcTaBuTb B pasbem
USB ¢newky -
CPE AT -

/:-u

Haxxatb Ha ejuHy10 4
KHOMKY BKNIOYEHUs Ha
MynbTHAATYUKe

nepexmoqurbcu Ha
5 Bknaaky Bluetooth u
Ha)KaTb «I10ucx_>_> _____

Mocne oﬁuapymeuuu
MYNbTHAATYUKA BbIOpaTh U3
CMMCKa Heo6XoANMbIiH
AATYMK UK JATYUKK U
HaMarb «llyck»

............................ —

Puc. 14. AnroputM paboTbl C NporpaMMHbIM obecneyeHneM Releon Lite

MpW U3yYEHNM eCTECTBEHHBIX HayK B COBPEMEHHOI LLIKOMIE OFPOMHOE 3HAUYeHWe NMEET Ha-
FNAAHOCTb YYebHOro MaTepuana. HarnsgHoCTb AaéT BO3MOXHOCTb BbICTPEE U rny6ye ycBau-
BaTb M3y4YaeMyto TEMY, MOMOraeT pa3obpaThCs B TPYAHbIX ANS BOCNPUSTMS BONPOCaX, ¥ NOBbI-
LIAET MHTEpeC K NpeameTy.
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Lncdposble nabopaTopum «LLIKOABHOr0 KBAaHTOPUYMa®» — 3TO KaYECTBEHHbIN CKaYyoK B CTa-
HOBJIEHMM COBPEMEHHOMN ECTECTBEHHO-Hay4HOW nabopaTopuu. Bce nporpaMMHoe obecrnieve-
HWUE Ha PYCCKOM fA3blke. MeToanyeckme MaTepuanbl pa3paboTaHbl POCCUACKUMI METOANCTAMM
W YUMTENSIMU B COOTBETCTBUM C DefepanbHbIM KOMMOHEHTOM FOCYAApPCTBEHHOrO 06pas3oBa-
TenbHoro CTaHaapTa no 6uonoruu.

LincdbpoBbie nabopatopuu SBASIOTCA HOBLIM, COBPEMEHHBIM 060PYA0OBaHWUEM A1 MPOBEaE-
HWUSI CaMbIX Pa3NMYHbIX LUKO/bHBIX MCCNEA0BaHMI ECTECTBEHHO-HAYYHOro HanpasneHus. C ux
MOMOLLbIO MOXXHO MPOBOAUTL PaboTbl, KaK BXOASLUME B LIKOJbHYIO NporpamMMy, Tak U COBep-
LLIEHHO HOBbIE UCCNEA0BAHNSI.

MpumepHas pabouas nporpaMmma no 6uonorun gnsa 5—9 knaccos
C ucnonb3oBaHneM o6opyaoBaHus LeHTpa «Touka pocTa»

Ha 6a3e ueHTpa «Touka pocTa» obecneunBaeTcs peanusaums obpasoBaTesibHbIX NporpamMmm
€CTECTBEHHO-HAY4YHON W TEXHOIOrMYECKO HanpaBieHHOCTEN, pa3paboTaHHbIX B COOTBETCTBMM
C TpeboBaHMsAMM 3aKOHOAATENbCTBA B chepe 06pa3oBaHMs 1 C y4ETOM pekoMeHgaunn dege-
panbHOro onepatopa y4yebHoro npeameta «bnonorus».

Obpa3oBaTtenibHas nporpaMMa Mo3BONSET MHTENPMPOBaTL peasim3yemMble 34eCb Noaxoabl,
CTPYKTYpY M CcoaepxaHue npu opraHmnsauum obyyeHns éuonormm B 5—9 knaccax, BbICTPOEH-
HOM Ha 6a3e ntboro 13 JoCTynHbIX y4ebHO-MeToanYecknx komnnekcos (YMK).

Ncnonb3oBaHne obopyaoBaHus LeHTpa «Toyka pocTa» npu peanvsauun aaHHon Ol nos-
BOJISIET CO3A4aTb YC/1I0BUS:

* NS paCLUMPEHUNS COAEPXKaHMUS LUKOMBbHOMO Bronornyeckoro obpasoBaHus;

* ANS NOBbILEHWSI NMO3HABATENbHON aKTUBHOCTU 06yYaloLMXCS B €CTECTBEHHO-HAYYHOM

obnacru;

o ANSl pa3BMTMS NIMYHOCTU pebeHka B npouecce 0byyeHns 61Monorum, ero crnocobHocTel,

(hopMMUPOBaHMS W YAOBNETBOPEHUS COLMANbHO 3HAUYMMbIX MHTEPECOB M NOTPebHOCTEN;

o ansi paboTbl C 0AAPEHHBIMU LIKOSIbHUKAMK, OpraHM3aumm ux pasBuTus B pasnnyHbIX 06-

nacTtax obpasoBaTenbHON, TBOPYECKON AEATENBHOCTU.

MpumMeHss undposble nabopaTopumn Ha ypokax 6uonoruy, yyawmecs CMOryT BbINOSIHUTL
MHOXECTBO NnabopaTopHbIX paboT M 3KCNEPUMEHTOB MO NPOrPaMMe OCHOBHOM LLKOSbI.

Buonorusa pacreHui:

[blxaHne nucTbeB. [blxaHue KopHen. MornouleHne Boabl KOpHAMKU pacTeHni. KopHeBoe
pasnexuve. VicnapeHue soabl pacteHusamun. ®oTocnHTes. [bixaHne ceMsH. YCnoBus npopacra-
HUS CeMsiH. TennonobrBble U XONOA0CTONKME pacTeHUs.

3oonorusa:

M3yyeHne OAHOKIMIETOUHbIX XXMBOTHbIX. /I3y4eHne BHELWHEro CTPOeHUS AOXAEBOro Yepss,
HabnoaeHne 3a ero nepesBuMXeHNEM U peakuMsMU Ha BHELHWE pasapakeHus. U3ydyeHue
CTPOEHUS MOJTIOCKOB MO BNAXHbIM npenapaTtam. M3yyeHne MHOroobpasmst YeHUCTOHOrMX Mo
Konnekunsam. MsyyeHune ctpoeHuns polb no BAaXHbIM npenapaTtam. M3yyeHne cTpoeHus ntuu.
V13yyeHne CTpoeHs MNEKONUTAIOLWMX MO BNAXHLIM npenapataM. BoaHble XXMBOTHbIE. Tenno-
KPOBHbIE 1 XONI0OAHOKPOBHbIE XXNBOTHbIE

YenoBek u ero 3nopoBbe:

M3yueHne kposoobpauieHusi. Peakumsi CCC Ha O03MPOBaHHYI Harpy3ky. 3aBUCMMOCTb
MEX/y Harpy3kol W YpOBHEM 3HEpreTuyeckoro obmeHa. a3000MeH B NErkux. MexaHusm
néroyHoro abixaHus. Peakuus [C Ha dm3nyeckyto Harpysky. XXu3HeHHas EMKOCTb nerkux. Bol-
AENUTENbHas, AblXaTeslbHas ¥ TEPMOPErynsaTopHas GyHKUMS Koxu. JeicTBue pepMeHTOB Ha
cybcTpaT Ha npumMepe KaTanasbl. MprucnocobneHHOCTb OpraHn3MoB K cpeae 0butaHus.

O6uaa 6uonorus:

[enctene hepMeHTOB Ha CybcTpaT Ha npuMepe kaTanasbl. Paznoxenue H20,. BnnsiHne pH
cpedbl Ha aKTUBHOCTb (hepMeHTOB. DakTopbl, BAUSIOWME HA CKOPOCTb npouecca ¢hoToCHHTE3a.
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M3yyeHne KNeTok U TKaHeN PacTEHUI M XKMBOTHbBIX Ha FOTOBbIX MUKpOMNpenapaTax v ux onuca-
Hue. BbisiBNeHne n3MeHYMBOCTM Y OpraHnM3MoB. BoisiBneHve npucnocobneHunii y opraHmsMoB K
cpefe 06uTaHus (Ha KOHKPETHbIX MpuMepax).

0Oco6eHHOCTU coaepKaHnsl CTPYKTYPHbIX
KOMMOHEHTOB pabouei nporpamMmbl no 6monorum
B 5—9 Knaccax ¢ ucnonb3oBaHueM 060pyaoBaHUSA LIeHTpa
«Touka pocTta»

MnaHnpyeMbie pesynbTaThl 06yueHus No Kypcy «buonorus . 5—9 knacc».

[lpeaMeTHble pe3ynbTaThl:

1)

2)

3)

4)

5)

6)

7)

8)

9)

(hopMUpOBaHME LIEHHOCTHOIO OTHOLLIEHMS K XWUBOW NPUPOAE, K COBCTBEHHOMY OpraHm3-
My; NMOHMMaHMe ponu 6ruonornm B OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTWHbI MUpa;

YMEHWE NMPUMEHATb CUCTEMY BMONOMMYECKMX 3HAHUM: PacKpbIBaTb CYLIHOCTb XMBOTO,
Ha3blBaTb OT/INYNS XKMBOIO OT HEXMBOIO, NEPEYNCIATb OCHOBHbIE 3aKOHOMEPHOCTM Op-
raHm3aumnm, QyHKLMOHMPOBaHMS OOBLEKTOB, SIBNEHWI, MPOLIECCOB XXMBOW NpUPOAbI, 3BO-
NOLUMOHHOrO PasBUTMSi OPraHUMYECKOro M1pa B ero eauHCTBE C HEXWMBOW NPUPOAOW;
COpMMPOBAHHOCTb MPEACTaB/EHUA O COBPEMEHHON TEOPUM 3BOMIOLMM M OCHOBHBIX
CBMAETENbCTBAaxX 3BOJIOLUMM;

BNafieHMe OCHOBAaMM MOHSTUMHOMO anmnapaTta M Hay4yHoro si3blka GMOMOrMM: UCMoNb30Ba-
HWE U3yYEHHbIX TEPMUHOB, MOHSTUN, TEOPUIA, 3aKOHOB M 3aKOHOMEPHOCTEN Ans 0bbsc-
HeHWs1 HabnoaaeMbix 6MONOrMYeckMx 06bLEKTOB, SBIEHWI U NPOLIECCOB;

MOHMMaHKe cnocoboB NOMyYeHUst BUONOrMYECKUX 3HAHUIA; HANMYME ONbITa UCMOJb30-
BaHWA MeToA0B BMONOrMK C Lesblo N3y4eHust XnBbIX 06BEKTOB, BMoNorniyecknx sene-
HUWA ¥ NPOLECCOB: HabnoaeHMe, onucaHue, NPoBeAEHNE HECNOXHbIX BMONOrMyeckmx
OMbITOB W 3KCMEPUMEHTOB, B TOM YKC/IE C UCMO/Ib30BAaHMEM aHaNoroBbiX U LMGpPOBbIX
NpnbopoB N MHCTPYMEHTOB;

YMEHUE XapaKTepn30BaTb OCHOBHbIE MPYMMbl OPraHW3MOB B CUCTEME OPraHUYECKoro Mu-
pa (B TOM uucne BUpYChbl, 6akTepun, pacteHns, rpubbl, XXMBOTHbIE): CTPOEHWE, NPOLEeCCh
XU3HEAEATENbHOCTU, UX NPOUCXOXAEHUE, 3HAYEHWE B NMPUPOAE U XU3HWU YENOBeKa;
yMeHve 06BSICHATb MOOXKEHNE YenoBeKa B CUCTEME OpraHNMYecKoro Mmpa, ero npomc-
XOX[EHWe, CXOACTBA M OT/IMYMS YenoBeKa OT XMUBOTHbIX, XapaKTepM30BaTb CTPOEHME U
MPOLLECChl XU3HeAesTeNbHOCTU OpraHnM3Ma YesioBeka, ero NpucnocobneHHoCTb K pas-
JIMYHBIM 3KOMOrMyeckmuM akTopam;

YMEHWE ONuCbiBaTb KNETKW, TKaHW, OpraHbl, CUCTEMbl OPraHOB W XapaKTepu3oBaTb BaX-
HeWwwue bruonormyeckne NPoLECchl B OpraHW3Max pacTEHUM, XKMBOTHBIX M YENOBEKa;
copMMPOBaAHHOCTb MPEeACTABNEHMIA O B3aMOCBS3M HacNea0BaHMS MOTOMCTBOM Mpu-
3HAKOB OT POAMTENLCKMX (DOPM C OpraHu3aumeit KNeTKU, HaNMuMEM B HEW XPOMOCOM
KaK HOCUTeNen HacneaCTBEHHOW MHGOPMaLMK, 06 OCHOBHbLIX 3aKOHOMEPHOCTSIX Hacsne-
[0BaHWUS NPU3HAKOB;

copMMPOBaAHHOCTb NpeACTaBAeHMIA 06 OCHOBHbIX (hakTopax OKpYXatoLlen cpeabl, UX
PO/IN B XXM3HEAESATENbHOCTU U 3BONIOLMM OPraHN3MOB; NpeacTaBneHe 06 aHTponoreH-
HOM chakTope;

10) chopMMpPOBAHHOCTb MPeACTaBNEHMIA 06 3KOCMCTEMaX M 3HAYeHUM BropasHoobpasus;
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11)yMeHue pewwaTb y4yebHble 3aaaun OMONOrMYECKOro CoAepXaHus, B TOM YWC/e BbiSIBASTb
MPUYUHHO-CNEACTBEHHbIE CBA3W, MPOBOAUTL PacyéThl, AeNaTb BbIBOAbI HA OCHOBaHWK
NOJTyYEHHbIX pe3ynbTaToB;

12)ymeHwue co3aaBaTb M MPUMEHSTb CIOBECHbIE U rpadunyeckme Moaeny anst 06bsCHeHus
CTPOEHUS XXMBbIX CUCTEM, SIBNIEHWIA 1 MPOLIECCOB XXMBOW NPUPOAbI;

13)NoHMMaHue BKaga POCCUMCKMX M 3apybeXHbIX YUYEHBIX B pa3BUTME BUONOTMYECKUX
HayK;

14)BnageHune HaeblkaMu paboTbl ¢ MHPOPMauuen 61onormyeckoro cogepXxaHus, npea-
CTaB/IEHHOW B pa3HoM ¢opMme (B BMAE TEKCTa, TabNMUHBLIX AaHHbIX, CXEM, rpacunKoB,
Avarpamm, mopenei, n3obpaxeHuin), KpUTUHECKOro aHanm3a MHhOpMaLMmM U OLEHKM
ee JOCTOBEPHOCTY;

15)ymMeHune nnaHMpoBaTb MOA PYKOBOACTBOM HACTaBHMKA M MPOBOAUTL yy4ebHoe uccneosa-
HWE UM NPOEKTHYIO paboTy B 061acTi 6nonorum; C y4eToM HaMeueHHon uenu hopmy-
NMpoBaTb Npobnemy, rmnoTesy, CTaBUTb 3a4a4uu, BblbpaTb afekBaTHbIE METOAbI ANS UX
peLleHuns, hopMynMpoBaTb BbIBOAbI; Ny6AUYHO NPEACTaBASTb NOMYYEHHbIE pe3yNbTaThl;

16)yMeHWe nHTerpuposaTb 61MONOrMYECKNE 3HAHWUSA CO 3HAHUAMM ApYrnX y4ebHbIX npea-
METOB;

17) cchopMMPOBAHHOCTb OCHOB 3KONOMMYECKON FPaMOTHOCTU: OCO3HAHWE HEObX0AMMOCTY
AECTBUI MO COXpPaHEHMIO bropasHoobpasuns 1 oxpaHe NPUPOAHbLIX SKOCUCTEM, COXpa-
HEHMIO N YKPEnJIeHWIO 340POBbsl YeNl0BeKa; YMeHe BblIbupaThb LeneBble YCTaHOBKU B
CBOWX AEWCTBUSX M MOCTYMNKax N0 OTHOLLUEHMIO K XXMBOW NPMPOAE, CBOEMY 3[40POBbIO U
30POBbI0 OKPY>XKAOLLMX;

18) yMeHMe Mcnonb3oBaTb NpMObpeTEHHbIE 3HAHMS U HABbLIKK AN 340pOBOr0 0bpasa Xus-
HW, cOanaHCMpPOBAHHOTO MUTAHWS U (U3MYECKON aKTUBHOCTMW; HEMPUSTUE BPEAHbIX NpU-
BblYEK M 3aBUCMMOCTEN; YMEHWUE NPOTUBOAENCTBOBATL JIKEHAYYHbIM MAHUNYNSALMSM B
ob6nacTn 340poBbS;

19)oBnageHne npMeMamMm OKa3aHWsi MEPBO MOMOLLM YENOBEKY, BblpalUMBAHUS KYNbTyp-
HbIX PAaCTEHWUI M yX0Aa 3@ AOMALUHUMU XUBOTHBLIMK;

®opMbl KOHTpONSA

KOHTponb pe3ynbTaToB 06y4YeHWst B COOTBETCTBMM C [@aHHOM 06pa30BaTeNbHOM NpOrpaMMoit
NpoBOANTCA B (DOPME MUCbMEHHBIX M 3KCMEPUMEHTaNbHbLIX PaboT, NpeanonaraeTcs nposeae-
HWE NPOMEXYTOYHOW 1 UTOrOBOM aTTeCcTaLmu.

lpomerxyTouyHas atrecrauymns
NS oCyLLeCTBNEHUS NPOMEXYTOYHOW aTTECTaLMM UCNOMb3YHOTCS KOHTPO/IbHO-OLEHOYHbIE
MaTepuanbl, 0T6op coaepXkaHus KOTOpbIX OPUEHTMPOBAH Ha MPOBEPKY YCBOEHWUS CUCTEMb
3HaHWUM U YMEHWUIN — MHBAPMAHTHOIO SAPa COAEPXaHUs AeNCTBYOWMX 06pa30BaTeNbHON Npo-
rpammbl No 6uonorun ans obLieodbpasoBaTeNbHbIX OpraHM3aumni. 3afaHus NPOMEXYTOYHOM
aTTecTauum BKIIOYAOT MaTepuas OCHOBHbIX pa3Aenos Kypca buonorum.

MAKET OLEHOYHbIX MATEPUAJIOB U KPUTEPUN OLLEHUBAHUSA
no NPEAMETY «BNOJ1IOIUA>»

KoHTpo/ibHbIE U3MEpHUTE/IbHbIE€ MaTepuasbl

B naHHOM pa3sgene npeAcCTaBNSATCA KOHTPOSbHO-U3MEpPUTENbHbIE MaTepuanbl, KOTOpble
NCNONb3YyKOTCA And onpeaeneHnsa ypoBHa AOCTUXEHUA 06yL-Ia}0LIJ.VIMVIC$I NAaHUPyYEMbIX METa-
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NpeaMeTHbIX W NPeAMETHbIX Pe3ynbTaToB B paMKax OpraHM3aumn TeKyLero KOHTpons ycnesae-
MOCTM M MPOMEXYTOYHON aTTecTaunm.

Mpw opraHM3aLmMmn TeKyLero KOHTPOS yCneBaeMoCTh 00yyalowWwmxcs cneayeT yunTbiBaTb
TpebosaHmss ®rOC OO0 K cucteMe OLEHKM AOCTUXKEHNS NiaHMpyeMbix pe3ynbtatos OOl, Ko-
TOpas AO/MKHA NpeaycMaTpuBaTh UCNOMb30BaHUE pa3HO0bpasHbIX MeTOA0B M POPM, B3aUMHO
AONONHAOLWMX Apyr Apyra (CTaHAApPTU3MPOBAHHbIE NMUCbMEHHbIE U YCTHbIE paboTbl, MPOEKTHI,
npakTuyeckne n nabopatopHole paboTbl, TBOpYECKMe paboTbl, CaMOaHaNMU3 M CaMOOLeHKa, Ha-
6noaeHve, UCNbITaHUS U MHOE).

BblbOp yKa3zaHHbIX HWXe TUMOB U NPUMEPOB KOHTPOJIbHbLIX U3MEPUTENbHLIX MaTepuanos
06ycnoBneH nefarornyeckoir M MeToanYECKon LienecoobpasHoCTbio, C YY4ETOM NpeaMETHbIX
ocobeHHoCTew Kypca «buonoruns 5—9 knacc».

TecTbl 1 3agaHna paspaboTaHbl B COOTBETCTBMK C hopmaToM EMD n TNA, 4yTo no3sonser
AaXe B paMKaX YCBOEHMSI MPaKTUYECKOM YacTy NporpaMMbl 0TpabaTbiBaTb 06LieyyYebHble U
npeaMeTHbIE 3HaHUS U YMEHWS.

MepeyeHb OLEeHOYHbIX npoueayp A0MKEH ObiTb ONTUMaNbHLIM U AOCTAaTOYHbIM 415 onpe-
LEeNeHNs YPOBHS AOCTYXKEHWUS 00y4qalolmMMMCa NpeaMeTHbIX U MeTanpeaMeTHbIX pesysbTa-
ToB. ®uKCauusi pe3ynbTaToB TeKyLEero KOHTPOSsS YCNeBaeMoCT 0byyarowmxcs ocylue-
CTB/ISIETCA B COOTBETCTBUM C MPUHATON B 06pa30oBaTENbHON OpraHuM3auum CUCTEMOW OLIEHM-
BaHMS.

MOMOLLb YYUTEJIO

MpeanoXeHHble TUMbl U NPUMEPbI 3aAaHuiA:

* OPWEHTMPYIOT YUUTENS B AMAMNA30HE KOHTPOJIbHBIX M3MEPUTENbHBIX MaTepUanos no
KypCy, NOMOratT pasHo0bpasuTb 3a4aHWsi TPEHUPOBOYHOIO, KOHTPOSIbHOrO M A0MOA-
HUTENBHOrO MOAYNEN, KaK MHTEPAKTUBHOMO BUAEO-YPOKA, TaK M TPAAULIMOHHOIO Ypo-
Ka B paMKaXx K/1aCCHO-YPO4YHON CUCTEMBI;

* YYMTbIBAIOT BO3MOXHOCTM YCBOEHWUS MaTepuana, C TOUKM 3peHus ero anddepeHuma-
LMW ANSt Pa3UYHbIX KaTEropuii 06yYatoLmnxcs, pa3HoOro YPoBHS U3yYeHUs NpeaMeTa,
BO3PaCTHbIX 0COBEHHOCTEN MNAALWMX LUKOIbHUKOB, @ TakXKe MOTMBALIMOHHOIO 1 Ncu-
X03MOLIMOHAIbHOrO0 KOMMOHEHTOB YPOKOB;

* 03BONAKOT 0TPabaTbiBaTb HABbIKKM, 3aKPENIATb NMOYYEHHbIE 3HAHMSI U KOHTPOUPO-
BaTb pe3ynbTaTbl 06yYeHNs, Kak B XOAe KaXAoro ypoka, Tak U B paMKax MTOroBOro
ypoka no MaTepuany pasgena.

Cneunduueckon GopMor KOHTPONs sBnseTcs paboTa ¢ npubopamu, NabopaTopHbLIM

obopyaosaHveM, mogenamu. OCHOBHas Liefb 3TUX NPOBEPOYHBIX paboT: onpeaeneHve

YPOBHSI Pa3BUTUS YMEHUI LLKONbHUKOB paboTaTb C 060py0BaHNEM M NMPOBOAUTbL 3KC-

NepuUMeHTasbHble UCCeA0BaHMs!, NNaHMpoBaTb HabnoAeHUe UK ONbIT, BECTU CaMOCTO-

ATENbHO NPaKTUYECKYIO paboTy.

3aaaHne MOXET CUMTATbCS BbIMOMIHEHHBIM, ECNIN 3anMUCaHHbIN/BbIOpaHHbIN OTBET COB-

naZaeT C BepHbIM OTBETOM. 3afjaHMs MOryT OLEHMBaTbCA Kak 1 6annom, Tak u 60/blwmnm

KOMIMYECTBOM B 3aBMCMMOCTM OT YPOBHS CNOXHOCTW 33/laHus, OT KONMYeCTBa BBEEH-

HbIX/BbIOpaHHbIX OTBETOB, OT TUMA 3aAaHus.

HopMbl ouyeHok 3a Bce BMAbI NPOBEPOYHbIX paboT

«5» — ypoBEeHb BbIMOIHEHNS TPEOOBAHMIA 3HAUYUTENBHO BbILLE YAOBNETBOPUTENBHOIO:
* OTCYTCTBME OWMOOK, KaK MO TEKYLLEeMY, Tak 1 N0 npeablaywemy yyebHoMy matepuany;
* He bonee ogHOro Heao4éTa.
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«4» — ypoBEHb BbIMNO/IHEHNS TPEOOBAHMIA BbILLE YAOBNETBOPUTENLHOTO:

o Hannume 2—3 ownboK nnm 4—6 HeOYETOB MO TeKyLieMy y4ebHOMy MaTepuany;

* He 6onee 2 owN60K nnn 4 HeOYETOB NO NPONAEHHOMY MaTepuany;

* 1CNOJb30BaHNE HepaLMOHasbHbIX MPMEMOB peLleHnst y4ebHo 3aaaun.

«3» — [OCTaTOYHbIN MMHUMANbHBIN YPOBEHb BbLIMOMHEHNS TpebOBaHWI, NPeabSBASEMbIX K
KOHKpEeTHOW paboTe:

* He bonee 4—6 ownbok mn 10 HeJOYETOB MO TeKylemy yyebHoMy maTepuany;

* He 6onee 3—5 ownboK MK He 6onee 8 HEAOYETOB MO NPONAEHHOMY y4ebHOMY MaTepu-

any.

«2» — YpOBEHb BbINO/IHEHNS TPebOBaHMIN HUXE YAOBNETBOPUTENLHOIO:

* Hanunume 6onee 6 ownbok mnm 10 HegoOYeTOB MO TEKYLLEMY MaTepuany;

+ 6onee 5 owmnbok nnm 6onee 8 HepoO4ETOB NO NPOMAEHHOMY MaTepuany.

KOHTPOJIbHO-U3MEPUTEJIbHbIE MATEPUAJIbI
no snoJiIoruun

1. BoibpaTb OAMH MM HECKOMBKO MPaBWU/bHBLIX OTBETOB U3 MPEAJIOXKEHHbIX BapuaHTOB. Hay-
Ka, usyvatowas rpmbei:

1) Bupyconorus

2) MMKONorus

3) 60TaHuMKa

4) mukpobuonorus

OTBeT: MUKONOTUS

2. Acnonb3ys 3HaHWS O MUTaHUM XXMBbIX OPraHW3MOB, BbINONHWUTE 3ajaHue.

YCTaHOBMTE COOTBETCTBME MEXAY CMNOCOO0M NMUTAHMS M OPraHM3MOM, ANsi KOTOPOro OH Xa-

paKTepeH.
OPrAH/3M CMOCOB NUTAHUA
A) MATNNK NYroBOW 1) aBTOTpOhHOE
b) cuHmua 6onbluast 2) retepoTpodHoe

B) 6epé3a nosucnas

) ONEHOK NETHMI

[1) wyka obbIkKHOBEHHas!

E) kneBep KpacHbIi

3anuwmTte B Tabnuuy BbibpaHHble Ludpbl NO4 COOTBETCTBYOWMMIU ByKBaMM.
OtBeT:

A B B r il E
1 2 1 2 2 1

3. Boibepute aBa BepHbIX OTBETA M3 NATM U 3anuwMTE LMPPbI, NOA KOTOPLIMUA OHW YKa3aHbI.

)KuBble OpraHn3Mbl CNOCOBHLI BOCTIPUHMMATL BO3AEWCTBUS BHELLHEN Cpefbl U pearmpo-
BaTb Ha HMX. B NpMBEAEHHOM HUXeE CUCKE HalaWTe ABa TEPMMHA, KOTOPbIE ONWUCHLIBAIOT MpPO-
Lieccbl, NpoUCXoasLumne B opraHu3me.

1. [bixaHwue;

2. PasapaxumocTb;

3. Pa3MHOXeHue;

4. BolaeneHwue;

5. Pednekc.

OTBeT: pa3gpaxuMocTb, pedrekc.
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TOUKA !'POCTA BEMONOrns

4 . 3anonHuTe Nponycku B TEKCTE, BbIOPAB OAWH U3 BapWaHTOB OTBETOB, MPEACTABNEHHbIX B
BMAE BbiMaAatoLlero cnucka. BetaBbTe B TEKCT «MOYBEHHOE MUTAHUE PacTEHWI» MPONYLLEH-
Hble CNOBa 13 NPEASIOKEHHOro crnucka. CroBa BCTaBNAWTE B HY)XHOM UYNUCNE U NafieXe.

MouBeHHOE NUTAHME pacTeHUM

BONbWMHCTBY pacTeHWi npucylle novBeHHoe nuTaHue. Ero ewé HasbiBaloT (A), TakK Kak
pacTeHns1 OCYLLECTBASIOT ero ¢ nomoluybto (b). BaxHyto ponb B 3TOM npouecce urpatot (B).
Onwu nornouwatot 13 noyssbl (IN). Mo cocyaam noa aencteueM ([1) NOrNOWEHHBIN PacTBOpP NOAHM-
MaeTCs B APYrmMe opraHbl paCcTeHUS.

Cnucok cnos:
ctebneBoe;
KOpHEBOE;
KOPEHb;
crebenb;
KOPHEBOW BOIOCOK;
BEpXYLLEeYHasi NMoYKa;
BOAA C PacTBOPEHHLIMU MUHEpPAbHbIMW BeLLEeCTBaMK;
NUTaTENbHbIA PacTBop;
KOpHEBOE AaBfieHMe.
B Tabnuuy nog cooteBeTCTBYIOWMMK BykBaMK 3anuwuTe Uudpbl.

LCoOoNoUThAWN

A b B r A

5. BoccTaHOBMTE BEpHYIO MOCNEeA0BaTENIbHOCTD.

3anaHuns 6a30B0ro ypoBHs

1. YcTaHOBUTE, B KaKoW MOCNEA0BaTENbHOCTM PaboTaloT C MUKPOCKOMOM.

1) nocTaBbTe MMKPOCKOM LWITAaTUBOM K cebe

2) NOMECTUTE Ha NPEeAMETHbIN CTONMK MUKponpenapat

3) NONb3ysICb BUHTOM, M/IABHO OMYCTUTE OKYNSIP

4) Np1 NOMOLLY BUHTOB MEASIEHHO NOAHMMaNTe TyBycC, NoKa He NosSBUTLCS YETKOE M306pa-
XeHue.

MpaBuibHble OTBETHI:

1) nocTaBbTe MMKPOCKOM LWITAaTUBOM K cebe

2) NOMECTUTE Ha NPEeAMETHbIN CTONMK MUKponpenapat

4) Np1 NOMOLLUY BUHTOB MEAJSIEHHO NOoAHMMaNTe TyBycC, NoKa He NosSBUTLCS YeTKOe M306pa-
XeHue.

3a/laH1e NOBbLILWEHHOrO YPOBHS CAOXHOCTH

1. YcraHoBMTE NOCNELOBATENbHOCTb YCIOXKHEHUS PAacTUTENbHOrO MMpa Ha 3emse, HauuHas
C OHOK/IETOYHOro OpraHn3Ma. 3anuiumnTe B Tabnuuy COOTBETCTBYIOLLYIO NOCNEA0BATENIbHOCTb
uncp:

1) Mxu

2) umaHobakTepun

3) BOAOpOCN

4) NOKPbITOCEMEHHbIE

5) ronoceMeHHsble

6) NanopOTHUKM

[MpaBuibHbLIE OTBETHI:

1) umaHobakTepun

2) BOAOpOCH
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Bnosiormns

3) Mxu

4) NanoOpOTHMKMN
5) ronoceMeHHble
6) NOKpbITOCEMEHHbIE

TOUKA \!Pocm

6. BoccTaHOBMUTE MOANUCU K PUCYHKY, Ha KOTOPOM M306paxkeH npouecc ¢hoToCuHTE3a.

MoAnMwUTE CTPENKM Ha PUCYHKE M3 NPEANIOXEHHOMO NEPEYHSI.

A. Boaa

B. Yrnekucnbiii ras
B. Kncnopoa

I. SHeprusa ConHua

)
@

g

N

7. 3anonHuTe NycTble KNeTKU B Tabnuue.

\i/z

~

\\

Bbuonornyeckne Hayku

YueHue o ? leHeTnka ? Monekynsp- ?
KneTke Hast buonorus
? buonorus M3meH4Yu- YnydweHuve ? YyeHue o
pasBuTUS TKa- | BOCMb nopoz XMBOT- npoucxoxae-
Hel u Hacneo- HbIX 1 COPTOB HUW XU3HK
CMBEHHOCMb | pacTeHWi

B conepxxaHue
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TeMaTHuyeckoe niaHupoBaHue

TemaTnuyeckoe nnaHMpoBaHue MaTepuana B 5 knacce
«BbNOJIOr'nN — HAYKA O XXUBOM MWUPE»

Yactb 1. bruonormg — Hayka 0 XXMBOM MUpe
YacTtb 2. MHOroobpasue XumBblX OpraH1M3MOB.
Yactb 3. XXu3Hb OpraHM3MOB Ha MaHeTe 3eMns
YacTb 4. YenoBek Ha nnaHeTte 3eMns

o OcHOBHbIe BUAbl AEATENIbHOCTH Wcnonb3o-
N¢ LieneBas ycraHoBka | Kon-Bo
n/n Tema Copep)xxaHue oKa Yacos o6yuvarowmxcs Ha ypoke/BHey- BaHue 060-
ypP POYHOM 3aHATUM pyaoBaHue
1. Bnonorus — Hayka 0 >xuBoM mMupe (8 u)
1 MeToabl U3y4yeHus Mcnonb3oBaHue yBe- O6bsICHATb Ha3HaYe- 1 YMeHue paboTaTb ¢ nabopaTopHbIM Mwukpockon
XXUBbIX OPraHW3MOB: | JIMUUTENbHBIX NPUOOPOB | HUE YBEMUUTENbHBIX obopyaoBaHueM, yBenmunUTEeNbHbIMU CBETOBOW,
HabnoaeHve, u3Me- | Npu ulydyeHun 06LeKTOB | MpMOOPOB. npubopamu. N3yyaTb ycTporcTBo Mu- | LMcpoBON

peHune, akcnepu-
MEHT.
JlabopamopHas pa-
6oma Ne 1
«M3yyenune ycTpon-
CTBa yBENNYMUTENb-
HbIX NpnbopoBs»

XXMBOW Npupogabl. YBe-
JMYUTENbHBIE NPUBOPBI:
Nynbl pyyHas, WTaTve-
Has, mukpockon. P. T'yk,
A. BaH JleBeHryk. Yactu
MUKpockona. Mukpo-
npenapart. lpasuna pa-
60Tbl C MUKPOCKOMOM.

Pasnnuyatb pyyHyio 1
WTATUBHYIO NYMbl,
3HaTb BENNYMHY nosy-
4aemMoro ¢ ux nomo-
LWbI0 YBEIMYEHNS.

Kpockona v cobntoaaTb npaswna pa-
60Tbl C MUKPOCKOMOM.

CpaBHMBaTb YBENMYEHWE Nynbl U MU-
Kpockona.

MonyyaTb HaBblkn paboTbl C MUKPO-
CKOMOM MpW WU3y4YEHUWN TOTOBbIX MU-
KponpenapaTos.

Cobniopatb npasuna paboTbl B Kabu-
HeTe, obpalleHus ¢ nabopaTopHbIM
obopyaoBaHueM

KnetouHoe cTpoe-
HMe OpraHM3MOB.
MHoroobpasue Kkne-
TOK. MeToabl u3yye-
HUS XKMBBIX

CTpoeHue kneTku. TKaHu
KneTouHoe CTpoeHue
XXMBbIX OPraH1M3MOoB.
Knetka. Yactn KneTku u
UX Ha3HaYeHue.

BbigaBNSATL Yactu
KMETKM Ha PUCYHKAX
yyebHuMKa, XxapakTe-
p130BaTb MX 3Haue-
Hue.

YMeHue paboTaTb € n1abopaTopHbIM
060pyA0BaHNEM, YBENMUUTENBHLIMY
npubopamu. HabntoaaTb YacTtu 1 op-
raHoMAbl KNETKU Ha FOTOBLIX MUKPO-
npenapatax nog ManbiM 1 60NbLLNM

vi150d '5 V)hOL
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OCHOBHbIE BUAbI AESATE/IbHOCTH Wcnonb3o-
N¢ LleneBas ycraHoBka | Kon-Bo
n/n Tema Coaep)xaHue ypOKa 4acoB obyuarowmxcs Ha ypoke/BHey- BaHue 060-
POYHOM 3aHATUMN pyaoBaHue
2 | OpraHu3MoB: Ha- MoHsATMe O TKaHW. TkaHn | CpaBHMBATbL XWBOT- 1 yBENMYeHWeM MMKpoCKona v onucel- | MuUkpockon
bnioaeHne, M3Mepe- | XUBOTHbBIX U PaCTEHUM. HYIO 1 pacTUTENbHYIO BaTb MX. umdpoBoW,
HWe, 3KCNepUMeHT Ux pyHKumN. KNETKW, HaxoamuTb Pasnunyatb OTAeNbHbIE KNETKM, BXOAS- | MUKponpena-
JlabopamopHas pa- 4yepTbl UX CXOACTBA M wme paTbl
6oma Ne 2 pasnunyums. B COCTaB TKaHW.
«3HAKOMCTBO C Pa3nnyaTb TKaHW Xu- 0606LwwaTb 1 PUKCMpoBaTb pesynbTa-
KneTKaMu pacre- BOTHbIX W pacTEHWIA Tbl HabNtOAEHWN, feNaTh BbIBOAbI.
HUIA» Ha PUCYHKaX y4ebHu- Cobniogatb npasuna pabotbl B kabu-
Ka, XapaKTepu3oBaTb HeTe buonorun, obpalueHuns c nabo-
UX CTpoeHune, obbsic- paTopHbIM 060pyAOBaHNEM
HATb UX YHKLMM.
3 OCO6EHHOCTN XUMK- | XMMUYECKMIA COCTaB PasnnuyaTb HeopraHu- 1 Habnopatb 4eMOHCTPauUMio OMnbITOB
4ecKoro cocTasa KNEeTKM. Yeckue M opraHuye- yunTenem, aHanusnpoBaTb WX pe-
XMBbIX OpPraHWM3MoB: | XMMUYeCKue BelecTBa | CKWe BelecTBa KieT- 3ynbTaTbl, A€NaTb BbIBOAbI.
HeopraHuyeckne | Knetku. HeopraHuye- KW, MUHepasbHble Co- AHanuaupoBaTb MPeACTaBNEHHYIO Ha
opraHuyeckue Be- CKue BeLecTsa KNetku, | Nin, 06bACHATb UX PUCYHKaxX y4ebHuKa nHhopMaLmio o
LecTBa, UX pONb B | WX 3HAYEHWe ANS KNeTKW | 3HaveHue Ans opra- pesynbTaTax onbiTa, paboTas B nape
opraHusme n opraHusma. OpraHuye- | HU3Ma. YMeHue paboTaTtb ¢ 1abopaTopHbIM
CKue BELLeCTBa KNeTKH, obopyzoBaHMeM
UX 3HAYEHWE ANS KN3HU
OpraHuama u KNneTku
2. MHoroo6pasue »uBbix opraHm3moB (11 y)
bakTepun. MHoro- bakTepuu: cTpoeHue u XapakTtepu3oBaTb OnucbiBaTb pa3HoobpasHbie hopMbl PaccmatpuBa-
obpasue bakTepun | Xn3HeaeAaTeNbHOCTb. 0CO6eHHOCTM CTpoe- bakTepuanbHbIX KNETOK Ha PUCYHKe HWe 6akTepui
BakTepun — NpUMUTUB- | HUS BakTepui. yuebHuka. Ha roToBbIX
Hble OAHOKNETOYHbIE Op- Pa3nnyaTtb NOHATUS: «aBTOTPOMbI», MUKponpena-
raHusmbl. CtpoeHue 6ak- «reTepoTpodbl», «NPOKAPUOTHI», paTtax c uc-
TepuiA. PaaMHOXeHMe «3yKapuOoTbI». MoNb30BaHMEM

suiowroung
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N Lienesas ycraHoska | Kon-go OCHOBHbIE BMAbI AEATENIbHOCTH Wcnonb3o-
n/n Tema Copep)kaHue ypoka 4acoB o6yuvalowmxcs Ha ypoke/BHey- BaHue 060-
POYHOM 3aHATUMN pyaoBaHue
3 HakTepuit aeneHmem 1 XapakTepu3oBaTb MPOLECCHl XW3He- | UMdpoBOro
KNneTkn Haagoe. bakTte- AedaTeNbHOCTM 6aKkTepuu Kak Npoka- | MUKPOCKOMA. P
pUM KaK camasi ApeBHAS pUOT. DNEeKTPOH-
rpynna opraHu3MoB. CpaBHvBaTb M OLEeHMBaTb ponb 6akTe- | Hble Tabnuupl
Mpouecchl Xu3Heaes- pWiA-aBTOTPOOB U BaKkTEPUI-reTepo- | M NnakaTbl.
TeNbHOCTW 6aKTepui. TpocdoB B NpupoaeYMeHue paboratb
MoHsTMe 06 aBTOTpOdax ¢ nabopaTopHbIM 060pyAOBaHMNEM,
u reTepoTpodax, npoka- yBeNMUMTENbHBIMU MPUbopamu.
p1oTax M ayKapuoTax
4 PacteHus. MHoro- PacTeHus. Xapaktepu3oBaTtb 1 Pa3nnyatb YacTu LBETKOBOro pacre- O6Hapyxe-
obpasue pactenuit. | MNpeactaBneHune o Gno- | rnaBHblE NPU3HAKK HWSI Ha pUCYHKe yyebHuKa, BblABUraTb | HUE X/10po-
3HaueHwue pacTeHnin | pe. OTnunTENBHOE pacTeHuM. npeanosnioxeHns 06 nx dyHKUmMsX. nnacros B
B NMPUPOAE M XKMU3HWU | CBOMCTBO PacTeHUM. CpaBHvBaTb LIBETKOBbIE M FOSIOCEMEH- | KNETKax pac-
yenoBeka Xnopodwunn. 3HaueHne Hble pacTeHWsl, XapaKTepu30oBaTb MX TEHUN C UC-
doTocnHTesa. CpaBHe- CXOACTBO W pa3nunyums. NoOsIb30BaHU-
HWe KNETOK pacTeHWN XapakTepu3oBaTb Mxu, NanopoTHUKK, | eM UndpoBo-
bakTepuit. [leneHune XBOLLM, NAaYHbl KaK CNOPOBbIE pacTe- | ro
LlapCTBa pacTeHuiA Ha HUS, ONPeaensTb TEPMUH «Criopax». MWUKPOCKOMa.
rpynnbl: BOAOPOC/K, BbisiBNSTb Ha pUCYHKe yyebHWKa pa3- | DNEeKTPOH-
LBeTKoBble (NOKpbITOCE- NIMYNS MEXAY PacTEHMAMU Pa3HbIX Hble Tabnuubl
MEHHbIE), roI0CeEMEH- cucTeMaTUyeckux rpynn. W NakaTbl.
Hble, MXW, NJAyHbl, XBO- ConocTaBnsTb CBOWCTBA pacTUTENb-
LK, NANOPOTHUKM. HO M BaKTepuanbHON KNeToK, Aenatb
CtpoeHue pacteHuit. Ko- BbIBO/bI.
peHb 1 nober. Cnoeswu- XapaKkTepu3oBaTb 3HAYEHWE PacTEHMM
we Bogopocnen. OcHoB- pa3HbIX CUCTEMATUYECKUX TPynn B
Hble pPa3nnuumns MOKPbITO- XWU3HW YenoBekayYMeHue paboTatb C o
CEMEHHbIX U nabopaTtopHbiM 060pyAOBaHKEM, yBe- s
rONOCEMEHHbIX pacTe- JMYUTENBHBIMM NPUBOpaMM. g
HUI. Ponb LIBETKOBBIX (o)
PaCTeHUI B XU3HN Yeno- =
BeKa 0
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OCHOBHbIE BUAbI AESATE/IbHOCTH Wcnonb3o-

N¢ LleneBas ycraHoBka | Kon-Bo

n/n Tema Coaep)xaHue ypOKa 4acoB obyuarowmxcs Ha ypoke/BHey- BaHue 060-
POYHOM 3aHATUMN pyaoBaHue

5 XusoTHble. CTpoe- | XXMBOTHbIE PacrnosHaBaTb oa- 1 XapaKTepn30BaTb NPOCTENLIMX MO [0TOBUTL MU-
HUE XMBOTHbIX. MpeacraBneHve o ay- | HOKNETOYHbIX U PUCYHKaM y4yebHuKa, onuncbiBaTb UX KponpenapaTt
MHoroobpasue xu- | He. OCOBEHHOCTH Xu- MHOTOK/IETOYHBIX XXM~ pasfnnune, HasblBaTb YacTW UX Tena. KyNbTypbl
BOTHbIX, MX POJb B BOTHbIX. OfHOKNETOu- BOTHbIX Ha pUCYyHKaX CpaBHuBaTb CTpOEHWE Tena amébol ¢ | ameb.
NpUPOAE N XN3HU Hble U MHOrOKNETOYHblE | yYebHuKa. KNETKOM 3yKapuoT, AENaTb BblBOAbI. O6Hapyxe-
yenoBeka opraHu3Mbl. Ponb xu- Ha3blBaTb MHOMOKNETOYHbIX XMBOT- HWe oa-

BOTHbIX B Npupoae u HbIX, M306paXxXEHHBIX Ha PUCYHKE HOKJTETOYHbIX
XWU3HW Yenoseka. 3aBu- yyebHuka. XXUBOTHbIX
CMMOCTb OT OKpY>ato- PaznunyaTb 6€Cn03BOHOYHBIX U NO- (npocTen-
Len cpebl 3BOHOYHbIX XMBOTHBbIX. wmnX) B BOA-
OB6bsACHATb POSib XMBOTHBIX B XM3HM | HOM cpefe C
yenioBeka 1 B Npupoge. NCrnonb30Ba-
XapakTepu30BaTh (hakTOpbl HEXMBOW | HUEM Lndpo-
Np1poAabl, OKasblBaloWME BAMSIHUE HA | BOrO MUKPO-
KU3HEAEeATENbHOCTb XUBOTHLIXYMe- ckona.
HWe paboTaTb ¢ 1abopaTopHbIM 060- | DNEKTPOH-
PyAOBaHWEM, YBEMYUTENbHBIMUA NpU- | Hble Tabnuubl
6opamu. 1 NNaKaTbl.

6 «HabniogeHue 3a JlabopamopHas paboma | [OTOBUTb MUKpOMpe- 1 Habniopatb 3a ABMXXEHWEM XMBOT- [0TOBUTL MK-
nepeasuXxXeHneM Ne 3 napat KynbTypbl UH- HbIX, OTMEYaTb CKOPOCTb W Hanmpasne- | Kpornpenapat
XXUBOTHbIX» «HabntoaeHue 3a nepe- | dy3opui. HWe [BWXEHMS, CPaBHWBATb Nepeasu- | KynbTypbl MH-

OBWXEHUEM JXMBOTHbIX» | M3yuaTb XmBble opra- XEHWe ABYX-TPEX ocoben. dy3opui.
HU3MbI NOA MUKPO- ®opMynMpoBaThb BbIBOA O 3HAYEHUM N3yyaTtb xu-
CKOMOM Mpu MasioMm ABWXKEHWS AN XMBOTHBIX. Bble OpraHus-
yBeNMYeHUM. duKcnpoBaTh pe3ynbTaThl Habnoae- Mbl 04 MU~

HWIA B TETpaay. KPOCKOMoM
CobntogaTb npasuna pabotbl B kKabu- | Npu Manom
HeTe, obpalleHns ¢ nabopaTopHbIM yBENMYEHUN.
obopyaoBaHueM. Habniopatb
YMeHue paboTaTtb ¢ 1abopaTopHbIM 3a ABMXKEHU-
obopyaoBaHueM, yBenmunUTENbHbIMM €M XMWBOT-
npubopamu. HbIX,

suiowroung
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N2
n/n

TeMa

CopepxxaHue

LleneBas ycraHOBKa
ypoka

Kon-Bo
yacoB

OCHOBHble BMAbl AeATE/IbHOCTH
o6yuvalowmxcs Ha ypoke/BHey-
POYHOM 3aHATUM

Ucnonb3o-
BaHue 060-
pyaoBaHue

OTMeYaTb
CKOPOCTb "
HanpaBsneHue
ABWXEHUS,
CpaBHMBaTb
DNEeKTPOoH-
Hble Tabnuubl
W NJaKaThbl.

MHoroobpasue rpu-
608, Ux ponb B Npu-
pode ¥ XU3HW Yeno-

BEKa.

MHoroobpasue 1 3Haue-
Hue rpnbos.

CTpoeHue WnsanoYHbIX
rpubos. lNnecHesble
rpubbl, MX UCMONb30Ba-
HWe B 34PaBOOXPAHEHNM
(aHTMBMOTUK NeHnumn-
7MH). OQHOKNETOYHbIE
rpubbl — Apoxokun. Ux
MCNoNb30BaHUE B XJe-
boneyeHnn 1 nusoBape-
HuK. CbeaobHble 1 10-
BUTble rpubbl. MpaBuna
cbopa u ynotpebnexus
rpnbos B nuuly. Mapasu-
TU4yeckume rpubsbl. Ponb
rpmboB B Npupoae u
XM3HW YenoBeka

XapaktepusoBaTtb
CTPOEHME LUNAMNOYHBIX
rpvboB.

MogpasgensTb WASNOYHble rpubbl Ha
nnacTuHyaTble u TpybuaTble.
OnucbiBaTb CTPOEHWE MNIECHEBbIX
rpubOB MO PUCYHKY y4ebHMKa.
O6BACHATL TEPMUHBI «@HTUBUOTUK» U
«MEHULMITIUH>.

Pacno3HaBaTb CbeobHblE U 40BU-
Tble rpubbl Ha Tabauuax n pucyHkax
yuyebHuka.

YuyacTBoBaTb B COBMECTHOM 06Cyxze-
HUW Npasun cbopa 1 UCMONb30BAHUS
rpubos.

O6bACHATL 3HaveHne rpubos ans ue-
noBeKa 1 Ans npupoabl

[OTOBUTb MK-
Kponpenapat
KYyNbTypbl
APOXOKEN.
N3yyaTb
n/IeCHeBble
rpubbl noa
MWKPOCKO-
MoM npu Ma-
NIOM yBeNu-
YEHWUWN Ha ro-
TOBbIX M\
MUKponpena-
paTax.
DNeKTPOoH-
Hble TabnunLbl
¥ nnakatbl.

3. XXu3Hb opraHn3mMoB Ha nnaHete 3emns (7 4)

vi150d '5 V)hOL
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OcHOBHble BMAblI AEeATE/IbHOCTH Wcnonb3o-

N? LleneBas ycraHoBka | Kon-Bo 6 ) 60-

nfn Tema Copep)kaHue ypoKa 4acoB obyuarowmxcs Ha ypoke/BHey BaHue 060
POYHOM 3aHATUM pyAoBaHue

8 BnnsiHue akonorn- | Skonoruyeckne Gakto- | Pasnuuatb NOHATUA: 1 N3yuntb penctue pasnuuHbix dakto- | Lindpposas
yeckmx hakTopoB pbl cpeabl. «3KONOrNYeckui dak- POB cpeabl (CBET, BNAXHOCTb, TeMne- | nabopatopus
Ha OpraHun3Mbl Ycnosus, BAMsiIOLLME HA | TOp», «(aKTOP HEXW- paTypa) Ha OpraHu3Mbl, NPUBOANUTb Mo 3KO0run

XXM3Hb OpPraH13MoB BOW Npupoabl», «dak- npuMepbl CO6CTBEHHbIX HabnoaeHUn. | (AaTumk
B NMPUPOAE, — 3KOMOMM- | TOP XMBOW NPUPOAbI», ApryMeHTMpOBaTb AesTEeNbHOCTL Ye- OCBELLEeHHO-
yeckne (hakTopbl Cpeabl. | aHTPOMOreHHbIN dak- NoBeKa B NPMpPoAE Kak aHTponoreH- | CTW, BNaXHo-
®aKTOpbl HEXMBOW NpK- | TOp». XapaKTepn3oBaTb HbI chakTop CTW 1 Temne-
poAbl, GaKTOPbI XXMBON | AEACTBUE PasNINYHbIX BbinonHeHne nabopaTopHoM paboThbl. | paTypbl)
MPUPOAbl 1 aHTponoreH- | (akTopoB cpeabl Ha
Hble. [puMepbl 3KO0rM- | OpraHW3Mbl, NPUBOANTD
YeCcKMX (HaKTopoB npUMepbl COBCTBEHHDIX
HabnoaeHN.
TeMmaTnyeckoe nsaHMpoBaHMe MaTepuana B 6 Knacce
«BbNOJ1I0IN'NA — HAYKA O PACTEHUAX>»

Yactb 1. Hayka o pacteHusix

YacTb 2. OpraHbl pacTeHuiA

YacTb 3. OCHOBHblE MPOLIECCHI XU3HEAEATENbHOCTY PaCTEHMA

YacTtb 4. MHoroobpasue 1 passuTme pacTUTENLHOrO MUpa

YacTb 5. MpupoaHble coobliecTsa

N Llenesas ycraHoBKa Kon-8o OcHOBHble BMAbl AedaTenbHOCTH 06y- | Ucnonb3oBa-

n/n Tema Copep)kaHue ypoKa 4acoB YaloLWMKNXCA Ha YPpOKe/BHEYPOUHOM Hue o6opypo-
3aHATUMUN BaHue
1. Hayka o pacteHusax — 6otaHuka (4 u)

1 KneTtoyHoe cTpoe- KneTouHoe cTpoeHue CTpoeHnue pactutesb- 1 MpnBOAMTL NpUMEpbl OAHOKMIETOY- Mwukpockon
HMe OpraHn3MoB. pacTeHui. HOW KNETKM: KNEeToY- HbIX ¥ MHOrOKNETOYHbIX PACTEHMM. umdpoBoW,
Knetkn pacteHui. CBOVICTBa paCTUTENbHOWM | Hasi CTEHKa, S4po, Lu- Pasnnyatb M Ha3blBaTb OpraHoMb MUKponpena-

KNeTKu. TOnnasma, Bakyonu, KNETOK pacTeHuMn. paThbl

suiowroung

vV130d '\ VIhOL
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SVHBXJST0D g

[lpodosxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonb3osa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YalOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
lNonosoe pa3MHo- KneTka Kak OCHOBHas nnacruabl. XusHeae- XapaKTepu3oBaTb OCHOBHbIE rpoLec-
XeHue. PocT u pa3- | CTpyKTypHas eauHuua ATENbHOCTb KNETKM. Cbl XWU3HEAEATENIbHOCTU KNETKM.
BWTME OpraHW3MoB pacTeHus. [enexve KneTku. 06061waTtb 3HaHWS U AenaTb BbIBOAbI
KneTka Kak xusas cu- 0 B3aMMOCBSA3M paboTbl BCEX YacTew
crema. OcobeHHOCTH KNeTKM.
PaCTUTENBHON KNETKM BbISIBNSTb OTNNYMTENBHBIE NPU3HAKK
pacTUTENbHOWM KNEeTKK
YMeHune paboTtaTtb ¢ 1abopaTopHbIM
0bopyaoBaHueM, yBenmuuTeIbHbIMU
npubopamu.

2 | Knetku, TkaHu v op- | TKaHU pacTeHuI. [MoHSATME O TKaHW pac- 1 Onpenenatb NOHATUE «TKaHb». Xa- Mwukpockon
raHbl pacteHuit. OT- | MoHsSTME O TKaHU pacTe- | TeHWit. Buabl TkaHen: paKTepu30BaTb 0COBEHHOCTM CTPoe- | LMcPOBOM,
JMYUTENbHBIE NpK- HUI. Buapl TKaHeik: OCHOBHasi, NMOKPOB- HWSL M PYHKLMW TKaHEN pacTeHuil. MUKponpena-
3HAKM XMBbIX Opra- | OCHOBHasi, NOKPOBHas, Has, NpoBoAsLas, YcTaHaBnMBaTh B3aMMOCBSA3b CTpoe- | paThl
HU3MOB NpoBOASLLAs, MeXaHu- MexaHunyeckas. Mpu- HUS U PYHKLMI TKAHEW.

yeckas. MpUYMHLI MOSIB- | YMHBI NOSIBNIEHNS TKa- OB6bSACHATb 3HAYEHWE TKAHEN B XMN3-
NEHUsi TKaHEN. Hen. PacTeHue Kak HW pacTeHusl.
0606LieHMEe 1 CUCTEMA- | LIEIOCTHBIN XXMBOW 06o06watb 1 cuctemaTU3NpoOBaThb
TM3auUMsi 3HaHUM NO MaTe- | OpraHu3M, COCTOALLMUM 3HaHWS MO TeMe, fenaTb BbIBOAbI.
puanam Tembl «Hayka o W3 KNETOK M TKaHEMN. OTBevaTb Ha UTOroBble BOMPOChH! Te-
pacTeHnsx — 60TaHuKa». Mbl, BbINOMHATb 3a4aHNs

2. OpraHbl pacTeHuit (8 u)

3 Cems, ero ctpoeHue | CeMsl Kak opraH pas- CTpoeHune ceMeHu: 1 Ob6BbACHATL ponb CEMSIH B Npupoae. PaboTa
1 3HaYeHune MHOXEHMS pacTEHWN. KOXYypa, 3apoAblL, XapakTepu30BaTb (DYHKLMM YacTeil «CTpoenne

3HayeHune ceMsH B npu-
pOAE W XM3HM YenoBeka
JlabopamopHas paboma
Ne 1

«CTpoeHwue cemenu da-
conm»

3HAOCNepM, cemago-
nn. CTpoeHue 3apo-
Ablwa pacteHus. [py-
AOSbHbIE U OAHOAONb-
Hble pacTeHus.
popacTaHue ceMsiH.

CEMEHN.
OnucobiBaTh CTPOEHME 3apobllla
pacTeHus.

YcTaHaBnnBaTb CXOACTBO NPOPOCTKa
C 3apofblLLeM CEMEHW.

OnucbiBaTb CTaguu npopacTaHus

cemeHu daco-
an»
Lindposas
nabopatopusi
Mo 3KOSI0rnn
(paTumk ocse-
LLEHHOCTH,

vi150d '5 V)hOL

BUuiorong



SVHBXAIT0D

S€

[lpodosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas ycraHOBKa Kon-Bo
n/n Tema Copepx«aHue ypoka 4acoB YalLlMXCsl Ha YpoKe/BHEYPOUHOM | Hue obopypo-
3aHATUMN BaHue
MpopoCTOoK, 0COo6eH- CeMsH. BbiiBnaTb OTANYMTENbHbIE BNAXHOCTW K
HOCTM €ro CTPOEHWS.. MPU3HAKW CEMSAH ABYLOMbHBIX M 04- | TeMnepary-
HOZO/bHBIX PAaCTEHU. pbl).
Mcnonb3oBaTb MHMOPMaLMOHHbIE INEKTPOHHbIE
pecypcbl Ans NOAroTOBKK coobLue- Tabnuubl 1
HUS O POSIN CEMSIH B XXM3HU Yenose- | njakaTbl.
Ka.
MpoBoauTb HabnoaeHus, hUKCMpo-
BaTb UX pe3ynbTaTbl BO BPEMS BbiNON-
HeHMs nabopaTopHOIA paboTbl.
Cobniopatb npasuna paboTbl B kabu-
HeTe, obpalueHust ¢ nabopaTopHbIM
obopyaoBaHueM YMeHune pabotatb C
nabopaTtopHbiM 060py0BaHMEM,
yBEMUMTENbHBIMUA NPUMbOpamMu.
4 Ycnosus npopacta- | 3HayeHue BoAbl U BO3- N3yunTb ponb 3anac- 1 XapakTepu30BaTb ponb BOAbl M Bo3- | Pabota
HUS CEMSH AyXa AN NpopacTaHus | HbIX MUTATENbHbIX Be- Ayxa B NpoOpacTaHUu CEMSH. «Ycnosus
CeMsiH. 3anacHble NuTa- | WecCTB ceMeHU. TeM- O6bACHATb 3HaYEHWE 3anacHbIX M- | NpopacTaHus
TefbHble BeLlecTsa ce- nepaTypHble yCnoBus TaTeNbHbIX BELECTB B NPOpPACTaHUM | CEMSIH».

MeHu. TemnepaTtypHble
yC0BUSi NpOpacTaHns

cemsH. Posnb ceeta. Cpo-

KW NnoceBa CEMSAH

NpopacTaHns CEMSH.
Ponb cBeTa.

CEMSIH.
O6bsICHATL 3aBMCMMOCTb NpopacTa-
HUS CEMSH OT TeMMepaTypHbIX yCno-
BUMN.

MporHo3npoBaTb CPOKM MOCEBaA Ce-
MSIH OTAENbHbIX KYNbTYp.

YMeHune pabotaTtb ¢ nabopaTopHbIM
060pyA0BaHMEM, YBENMUYNUTENBHBIMY
npubopamu.

3HayeHve Bo-
Abl U BO3ayXa
ANs npopac-
TaHUS CEMSIH.
Lindposas
nabopartopus
MO 3KOJI0rnn
(paTumk ocse-
LLEHHOCTH,
BNAXHOCTW K
TemMnepary-

pbl).

suiowroung
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9€

SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonb3osa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YalOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMN BaHue
INEKTPOHHbIE
Tabnuubl 1
nnakarbl.
5 KopeHb, ero ctpoe- | Tunbl KOPHEBLIX cUCTeM | M3yunTb BHELIHee U 1 Paznuuatb 1 onpeaensTb TUMbl KOp- Mwukpockon
HWe U 3HaYeHne pacteHuin. CTpoeHne BHYTpeHHee CTpoe- HEBbIX CMCTEM Ha PUCYHKax, repbap- | umdpoBoW,
KOPHS — 30Hbl KOPHS: HWe KOpHS HbIX 3K3eMMAsapax, HaTypanbHbIX MUKponpena-
KOHYC HapacTaHus, Bca- obbekTax. paTbl.Onek-
CblBaHUS, NpoBeAeHns, Ha3blBaTb YaCTu KOPHSI. TPOHHbIE Ta-
Aenenus, pocrta. Poct YcTaHaBnMBaTbh B3aMMOCBS3b CTpoe- | 6auubl 1 nna-
KOpHS, reoTponusm. Bu- HUS U PYHKLMI YaCTEN KOPHSI. KaTbl.
AOU3MEHEHUS KOPHEW. Ob6BbACHATL 0COBEHHOCTH pocTa Kop-
3HauyeHue KOpHeN B Hs. MpoBoauTb HabnaeHNs 3a U3-
npupoze. MEHEHWSIMW B BEPXYLUEYHOW YacTu
KOpHS1 B nepuog pocra.
XapakTepu3oBaTb 3Ha4yeHWe BUAOW3-
JlabopamopHaa paboma MEHEHHbIX KOPHEW AN pacTEHUM.
Ne 2 MpoBoauTtb HabnoaeHust U GUKCMpo-
«CTpoeHue KOpHS npo- BaTb WX pe3ynbTaTbl BO BPeMS BbINOA-
poCTKa» HEHMs NabopaTopHOM paboThl.
Cobniopatb npasuna paboTbl B kabu-
HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM
YMeHune pabotaTtb ¢ nabopaTopHbIM
obopyaoBaHueM, yBenmunTeIbHbIMU
npubopamu.
Jlucr, ero ctpoeHve | JIUCT, ero CTpoeHve u N3yunTb BHELLHEE K 1 OnpefensaTb Yactv nucta Ha repbap- | Mukpockon
1 3HaYeHne 3Ha4yeHve BHYTPEHHee CTpoeHue HbIX 3K3eMMIgpax, pUCyHKax. umdpoBoW,
BHewHee cTpoeHne nu- | nucra. PasnnuyaTb MpoOCTblE M CNOXHBLIE NU- | MUKPONpena-

CTa. BHyTpeHHee cTpoe-
HWe nucta. Tunbl XMKo-
BaHWS INCTLEB.

CTbsl. XapaKTepu3oBaTb BHYTPEHHee
CTPOEHWE IUCTa, ero YacTu.

paTbl.BHYyTpeH-
Hee CTpoeHue
nmucTa.

vi150d '5 V)hOL
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SVHBXAIT0D

LE

[lpodosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas ycraHOBKa Kon-Bo
n/n Tema Copepx«aHue ypoka 4acoB yarowmMxcs Ha ypoke/BHEYpOUHOM | Hue o6opyno-
3aHATUMN BaHue
6 CTpoeHue 1 yHKLnK YCTaHaBMBaTh B3aMMOCBS3b CTPOE- | D/IEKTPOHHbIE
yCTbUL,. 3HayeHWe nucra HUS U PYHKLUMIN NCTa. Tabnuupl 1
AN pacteHuns: GOTOCHH- XapakTepn30BaTb BUAOM3MEHEHUS niakarbl.
Te3, UCNapeHne, rasoodb- NINCTLEB PacTeHWUI
MeH. Jluctonaga, ero YMeHue pabotaTb ¢ nabopaTopHbIM
POSib B XXM3HWU pacTeHus. obopyaoBaHueM, yBenmuuTeIbHbIMH
BuaonsmeHeHus nu- npubopamu.
CTbeB
7 Crebenb, ero ctpoe- | Crebenb, ero ctpoeHve | M3yunTb BHELLHee 1 OnucbiBaTh BHELLHee CTpoeHune cTeb- | Mukpockon
HWe U 3HaveHne N 3HaYeHune CTpoeHue ctebns. Tu- NS, NPUBOAUTL NMPUMEPLI Pas3NyYHbIX | LMGPOBONA,
nbl ctebnen. BHyTpeH- TUMOB CTebneNn. MuKponpena-
JlabopamopHaa paboma | Hee CTpoeHue cTebns. Ha3blBaTb BHYTpeHHWe yacTu ctebna | patbl. «Cre-
Ne 4 «BHeluHee cTpoe- | OyHkumn cTebns. Bu- pacTeHuiA N UX PYHKLMK. 6enb ogHo-
HWE KOpHeBMLa, Knyb- | AoM3MeHeHus cTebns OnpenensTb BUAOU3IMEHEHNS HaA- AONbHbIX U
HS, NYKOBULbI» Y HaA3EMHbIX 1 NoA- 3eMHbIX U NOA3EMHbIX N0b6eros Ha [BYOONbHbIX
3eMHbIX Noberos. pUCyHKax, doTorpadusx, HaTypaib- | pacTEHWUA»
HbIX O6beKTax. INEeKTPOHHbIE
N3yyaTb M onucbiBaTb CTPOeHWe nog- | Tabauupl n
3eMHbIX Noberos, oTMeYaTb UX pa3- | MakaThbl.
nmymns.
duKcMpoBaTh pesynbTaThl UCCeao-
BaHuin. Cobnropatb npasuna paboTbl
B KabuHete, obpalleHus ¢ nabopa-
TOpHbLIM 060pyAOBaHMEM
3. OCHOBHbIe Npouecchbl XXU3HeaesaTeNIbHOCTH pacTeHui (6 u)
8 MuHepanbHoe nuTa- | MuHepanbHoe nuTaHune YcTaHaBnmBath B3au- 1 O6BACHATL POSib KOPHEBBIX BO- Lndposas
HME pacTEeHUI K PaCTEHWN U 3HAYeHwe MOCB$I3b NOYBEHHOMO NIOCKOB B MEXaHM3Me NOYBEHHOr0 nabopatopusi

3Ha4yeHnE BoAabI

BOZbI
Boga kak Heobxoaumoe
yClI0BME MUHEPANbHOrO
(NOYBEHHOrO) NUTaHMS.

MUTaHNUS PacTEHNN U
YCNOBUIA BHELLHEW
cpeasl.

nUTaHns.
O60CHOBbLIBaTh POJIb MOYBEHHOIO MNK-
TaHUS B XXM3HN PACTEHWI.

Mo 3KONormmn
(AaTumMK BNax-
HOCTK, OCBe-
LLLEHHOCTW)

suiowroung

vV130d '\ VIhOL



8€

SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonb3osa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YalOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
N3BneyeHne pacTeHmem CpaBHvBaTb ¥ pa3nnyaTb COCTaB U
“3 MOYBbI PaCTBOPEHHbIX 3HaYeHWe OpraHNYecknx 1 MuHe-
B BOZE MUHepasbHbIX panbHbIX yA0OpeHUIA ANs paCTEHUM.
conen. ®yHKUMS KOpHe- Mcnonb3oBaTb MHPOPMALMOHHbIE
BbIX BOSIOCKOB. [lepeMe- pecypchl ANst NOArOTOBKM Mpe3eHTa-
LLieHWe BOAbl U MUHe- LMK NpoeKkTa 0 NpMcnocobneHHOCTH
panbHbIX BELLECTB MO K BOZIE pacTEHWI pa3HblX 3KONornye-
pacTeHuto. 3HaveHne CKMX rpynn
MUHepanbHOro (NoYBeH-
HOro) NUTaHMs. Tunbl
ynobpeHuit 1 UX ponb B
XMW3HW pacTeHus. JKo-
NorMyeckme rpynnbl pac-
TEHUIM NO OTHOLLEHMIO K
BOAE
9 BosaywHoe nuTa- BozaywHoe nutaHue XapakTtepu3oBaTb 1 MpuBOAMTb NpUMepbI opraHn3Mos — | Lindposas
HMEe pacTeHnn — pacTeHunn — ycnosus, Heobxoaum- aBTOTPOOB U reTepoTpodoB, Haxo- | nabopatopus
oToCUHTE3 oToCnHTE3 Mble 418 BO3AYLUHOMO ANTb Pasnnyms B UX NUTAHUN. Mo 3KOJI0rMn
Ycnosusi 06pa3oBaHus MUTaHNUS PaCTEHMM. O60CHOBbIBaTb KOCMUYECKYHO POSib (patumk yrne-
opraHuyeckmx Bewects | O6bACHATbL ponb 3eNéHbIX pacTeHuit. Mcnonb3oBaThb Kucnoro rasa
B pacTeHun. 3enéHble 3eNEHbIX NICTLEB B MHOPMALIMOHHbIE pecypchl ANs “ Kncnopoaa)
pacTteHus — aBToTpodbl. | oTOCUHTESE. NOArOTOBKM COOBLLEHMSI O pon
leTepoTpodbl Kak no- (hOTOCMHTE3a Ha HalLEeN NnaHeTe
TpebuTenm roToBbix op- BbinonHATe HabnoaeHns n n3mepe-
raHUYEeCKUX BeLlecTB. HUS
3HaueHve hoToCKnHTE3]
B Npupoae
11 | ObixaHue n obMeH [bixaHne n obmeH Be- XapakTtepu3oBaTb 1 BocnutaHue 6epexHoro oTHoweHns | Lindposas
BELLECTB Y PaCTEHUN | LLECTB Y pacTeHUM CYLLHOCTb npovecca K CBOEMY 3[0pOBbIO, NMPUBUTHE WUH- nabopatopus

Posb AbIXxaHWs B XXWU3HU

[bIXaHWS! y PacTEHMIA.

TEpeca K U3YyHEHUIO NMpEAMETA.

no 3Konornu

vi150d '5 V)hOL
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SVHBXAIT0D

6€

[lpodosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-

Ne LleneBas ycraHOBKa Kon-Bo

n/n Tema Coaep)xaHue ypoka 4acoB YalLlMXCsl Ha YpoKe/BHEYPOUHOM | Hue obopypo-
3aHATUMN BaHue
pacteHui. CpaBHuTeNb- | YCTaHaBNMBaTb B3au- BbinonHatb onblT, Habnogatb pe- (patumk yrne-
Has XapakTepucTuka MOCBS3b MPOLECCOB 3ynbTaThl U AenaTtb BbIBOALI MO pe- KWUCNoro rasa
MpOLEeCCOB AblXaHNs U AbIXaHus 1 HOTOCKH- 3ynbTaTaM 1ccnesoBaHus “ Kncnopoaa)
doTocnHTe3a. ObmeH Te3a, NPOBOAUTb UX
BELLECTB B OpraHu3Me CpaBHeHWe.
KaK BaXKHeMLWMM npu- Onpepensitb NOHATUE
3HaK XW3HKW. Baanmo- «0OMeH BeLlecTs».
CBS13b MPOLIECCOB AblXa- | XapakTepu3osaTb 06-
HUS 1 hOTOCUHTE3A MEH BeLleCTB KaK
BaXXHbI NPU3HaK
YKNU3HU
4. MHoroobpa3sue u pa3suTue pacTutenbHoro Mmupa (10 y)

12 | Bogopocnu, nx Obwas xapaktepuctu- | U3yuntb CTpoeHue u 1 Bblgenatb v onucbiBaTh CyLLECTBEH- Mwukpockon
MHoroobpasue B ka. CTpoeHue, pasMHO- | pa3MHOXeEHWe BOAO- Hble NpKU3HaKM BOAOPOC/EN. umdpoBoW,
npupoae XXEHWE BOAOPOCHEN. pocnen XapaKTepu30BaThb rMaBHbIE YepThl, MUKponpena-

Pa3Hoobpa3ve Boao- nexalume B OCHOBE cucTeMaTuku Bo- | pathbl. (Oa-
pocnen. Otaensbl: 3ené- fopocne. HOK/1IeTOYHas
Hble, KpacHble, bypble PacnosHaBaTb BOAOPOC/M Ha PUCYH- | BOAOPOC/b —
BOAOPOCNN. 3HayeHune Kax, repbapHbIx MaTepuanax. Xnamnaomo-
BOZOPOC/NEN B Npupoae. CpaBHuBaTb BOAOPOC/M C HA3EMHbI- | HAAa)

Mcnonb3oBaHue Boao-
POCNIEN YESIOBEKOM

MW PacTEHUSIMU U HaXoauUTb 0bLne
NpU3HaKMK.

O6BACHATb NPOLIECCHI PA3MHOXEHMS
Y OHOKETOYHbIX 1 MHOTOK/IETOY-
HbIX BOAOPOCNEN.

Wcnonb3oBaTb MH(OPMALIMOHHbIE
pecypcbl ANt NOArOTOBKM CO0bLLe-
HWUS O 3HAYEHUM BOJOPOCIEN B Npu-
POZIE W XWU3HW YENOBEKa

suiowroung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonb3osa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YalOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMN BaHue
13 | Otpen Moxosua- MoxoBuAaHble, XxapakTep- | M3yunTb CTpoeHue K 1 CpaBHWBaTb NpeaCTaBUTENEN pas- Mwukpockon
Hble. ObLlas xapak- | Hble YepTbl CTPOEHMS. pa3MHOXEHNE MXOB NWYHBIX TPYNN pacTeHWn OTAeNa, ae- | uncdpoBon,
TEPUCTUKA M 3Hadve- | Knaccbl: MeY€HOUHMKK K naTb BbIBOAbI. MUKponpena-
Hue JlnctoctebenbHble, nx Ha3biBaTb CyLECTBEHHbIE MPU3HAKK patbl. (Coar-
OT/IYMTENbHbIE YepThl. MXOB. HYM — Kne-
Pa3MHOXeHue (6ecrno- Pacno3HaBaTb MpeacTaBuTeneil Mo- | TOYHOE
NOe 1 NoMoBoe) U pas- XOBUAHBIX HA PUCYHKaX, repbapHbIX | CTPOeHUue)
BUTME MOXOBUAHbIX. MO- MaTepuanax, Xublx obbekTax.
XOBMIHbIE KaK Crnopo- Bblgenatb nmpusHaku npuHaAnexHo-
Bble pacTeHus. CTW MOXOBMAHbIX K BbICLUMM CNOPO-
3HayeHne MX0B B Npwu- BbIM PACTEHUSIM.
pOAEe M XW3HW YenoBeka. XapakTepu3oBaTb NpoLecchl pas-
MHOXEHUS U pa3BUTUS MOXOBUAHDIX,
JlabopamopHas paboma NX 0COBEHHOCTW.
Ne 6 YCTaHaBMBaTh B3aMMOCBA3b CTpoe-
«M3yyeHne BHewWHero HUSI MXOB M X BO3ENCTBMS Ha
CTPOEHUS MOXOBMAHbIX cpeany obutaHums.
pacTeHnin» CpaBHuMBaTb BHELWHee CTPOeHWe
3enéHOro Mxa (KyKyLIKWHa NbHa) K
6enoro mxa (cdarHyma), oTMevaTb
MX CXOACTBO M pasnuyus.
®ukcmpoBaTb pesynbTaThl McCnemo-
BaHMWN.
Cobniopatb npasuna paboTbl B kabu-
HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHmeM
14 | Otpen NonocemeH- | Obwas xapaktepuctuka | M3yuntb 0bLwyto xa- 1 Boisenatb 0bwme yepThl cTpoeHus u | Pabota c rep-

Hble. ObLas xapak-
TEpUCTUKA W 3Haye-
Hue

ronocemeHHbIx. Pacce-
NEHNEe ronoceMeHHbIX
Mo NOBEPXHOCTU 3eM/N.
ObpazoBaHue ceMsiH

paKTEPUCTUKY rosoce-
MEHHbIX PaCTEHWI

Pa3BUTUSI CEMEHHbIX PaCTEHUI.
OcBavBatb Npuémbl paboThbl € onpe-
AenuTenem pacteHuit. CpaBHUBaATb
CTPOEHME Cropbl U CEMEHW.

6apHbIM MaTe-
pvanom

vi150d '5 V)hOL
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SVHBXAIT0D

44

[lpodosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas ycraHOBKa Kon-Bo
n/n Tema Coaep)xaHue ypoka 4acoB YalLlMXCsl Ha YpoKe/BHEYPOUHOM | Hue obopypo-
3aHATUMN BaHue
KaK CBMAeTenbcTeo 60- XapakTepun30BaTb NpoLecchl pas-
nee BbICOKOro YpOBHS MHOXEHUS U pa3BUTUSA rOJIOCEMEH-
pa3BUTUSA rONIOCEMEH- HbIX.
HbIX M0 CPAaBHEHWUIO CO MporHo3npoBsaTtb NOCIEACTBUS Hepa-
cnopoBsbIMU. OcobeHHO- LMOHANbHOW AEATENBHOCTM YenoBeka
CTW CTPOEHUS U pa3Bu- AN XKU3HW TOSTOCEMEHHbIX.
TUS NpeacTaBuTenen Mcnonb3oBaTh MHHOPMALMOHHbBIE
knacca XBoWHble. ono- pecypcbl Ang noaroToBKM Npe3eHTa-
CEMEHHbIE Ha TEppUTO- LMW NPOEKTA O 3HAYEHUN XBOWHbIX
pun Poccuun. Ux 3Have- necos Poccuu
HUEe B NPUPOLE U XN3HM
yenoseka
15 | CemencTBa knacca Obuwas xapakTepucTu- N3yunTb 06LLYIO Xa- 1 Bblgenstb OCHOBHble Npu3Haku knac- | Pabota c rep-
[ABynonbHble ka. Cemencrea: Po3o- paKTepUCTUKY ce- ca [1ByaonbHebie. 6apHbIM MaTe-
LiBETHblE, MOTLINbKOBLIE, | MEWCTB Knacca /[By- OnucbiBaTb OT/IMUNUTENbHBIE MPU3HA- | pyUaIoM
KpecTouBeTHble, [ONbHbIE. K1 CEMENCTB KJlacca.
MacnéHosble, CNoXHO- Pacno3HaBaTb npeacTaBuTenel ce-
uBeTHble. OTAnYmMTENb- MEWCTB Ha PUCYHKaXx, repbapHbix Ma-
Hble NMPU3HaKK ce- Tepuanax, HaTypasbHblX 0bbekTax.
MeWCTB. 3HayeHue B MpuMeHsATb NpuéMbl paboThl € onpe-
MPUPOAE M XU3HU Yeno- AENUTENeM pacTeHUN.
Beka. Cenbckoxo3su- Mcnonb3oBaTe MHHOPMALMOHHbBIE
CTBEHHbIE KYNbTypbl pecypcbl Ansg NOArOTOBKM Npe3eHTa-
LMK NpOEKTa O PO/M pacTeHWit knac-
ca [IBynonbHble B MPUPOAE M XKU3HM
yenoBeka
16 | Cemencrsa knacca Ob6was xapaktepuctuka. | M3yumTb 0bLyto xa- 1 Bblaendatb npusHaku knacca OaHo- Pabota c rep-

OpaHoaoMbHbIE

CemelicTBa: JIunenHble,
Jlykosble, 3naku. OT-
JMUUTENbHBIE NPU3HAKMN.
3HayeHue B Npupose,

PaKTEPUCTUKY Ce-
MeNCTB Knacca OfHo-
JONbHbIE.

JONbHbIE.
OnpenensaTb NpU3HaKN AeneHus
Knaccos [AByaosnbHble 1 OgHO40Sb-
Hbleé Ha CeEMENCTBa.

6apHbIM MaTe-
pvianom

suiowroung

vV130d '\ VIhOL
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SVIHBXAOT0D

[podonxeHue

No
n/n

Tema

Copep)xaHue

LleneBas ycraHOBKa
ypoka

Kon-Bo
yacoB

OCHOBHbIe BUfbl AEATENbHOCTH 06Y-
YAKLWMXCS HA YPOKe/BHEYPOUHOM
3aHATUM

Ucnonb3oBa-
Hue o6opypo-
BaHue

XXW3HW YenoBeka. Wc-
KSIouMUTENbHAR posb
3/1aKOBbIX PaCTEHUN

OnucbiBaTb XapakTepHble YepTbl ce-
MeiicTB knacca OAHOAOMbHbIE.
MpuMeHsTb NpuéEMbl paboTbl € onpe-
AeNuUTeNneM pacTeHuin.

MpvBOANTL NPUMEPbI OXPAHSEMbIX
BMAOB.

Mcnonb3oBaTb MHMOPMALIMOHHbBIE
pecypcbl Ans NOArOTOBKM Mpe3eHTa-
LMK NpoeKTa O NPaKTUYECKOM UC-
MoSIb30BaHNN pacTEHUI CEMENCTBA
OAHOAOMbHbIE, O 3HAYEHUN 3/1aKOB
ANS XKMBbLIX OPraHn3MoB

TeMaTuueckoe NJlaHMpOBaHUE MaTepuana B 7 Knacce
«BNON1IOInA. PABHOOBPA3UE OPTAHU3MOB: )XXUBOTHbIE»

YacTb 1. ObLime cBeaeHnsi 0 MUpe XXMBOTHbIX
YacTb 2. CTpoeHue Tena XMBOTHbIX

YacTb 3. MoauapcTso Mpocteniune, nnm OQHOKNETOYHbIE
YacTb 4 NoauapctBo MHOrOKNETOYHbIE
Yactb 5 Tunbl Mnockue vepsu, Kpyrnbie yepsu, Konbyatble 4yepsu

YacTtb 6 Tvn Monntocku

YacTtb 7. Tun YneHuctoHorune
Yactb 8. Tun Xopaosble. becyepenHble. Hagknacc Poibbl
Yactb 9. Knacc 3eMHoBOAHbIE, Unn AMpnbum

Yactb 10. Knacc NpecMbikatowmecs, nnm Pentunnmm
Yactb 11. Knacc lMruubl

Yactb 12. Knacc MnekonuTtaiowme, nnm 3sepu
Yactb 13. Pa3BuTHE XMBOTHOMO MMpa Ha 3emne

vi150d '5 V)hOL

BUuiorong



SVHBXAIT0D

&y

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonb3osa-
Ne LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)xaHue ypoKa 4acoB YalOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMN BaHue
2. CTpoeHue Tena MMBOTHbLIX (2 Y4)
1 KneTka Knetka BbIsSIBUTL CXOACTBO U 1 CpaBHuMBaTb K/IETKM XMBOTHBIX U pac- | Mukpockon
Hayka umtonorus. pasnnyne B CTPOEHUU TEHWIA. umdpoBoW,
CTpOEHWE XWBOTHOM XXWBOTHOW W pacTy- Ha3blBaTb KNETOYHbIE CTPYKTYpPbI XU- | MUKpOnpena-
KNETKW: pa3mepbl U (op- | TENbHON KNETOK BOTHOW KNETKMW. paThbl.
Mbl, KNETOYHbIE CTPYKTY- [enatb BbIBOAbLI O MPUYMHAX pa3-
pbl, X PONb B XWU3Heae- NNYMSt U CXOACTBA XMBOTHOW M pac-
ATENbHOCTU KNETKM. TUTENBbHON KNETOK.
CxoacTBo M pas3nnums YCTaHaBMBaTb B3aUMOCBS3b CTpoe-
CTPOEHMS XXMBOTHOMN W HWS XXMBOTHOMN KNETKM C TUMOM NUTa-
PaCTUTENBHON KNETOK HMS
YMeHue paboTtaTtb ¢ 1abopaTopHbIM
obopyaoBaHueM, yBenmuuTeIbHbIMU
npubopamu.
2 | TKaHu, opraHbl # cu- | TKaHW, opraHbl U cucte- | M3yunTb TKaHW: anuTe- 1 HasbiBaTb TUMbl TKAHEW XUBOTHbIX. Mwukpockon
CTEeMbl OpraHoB Mbl OpraHoB NnasnbHble, CoeanHU- YCTaHaBNMBaTb B3alMOCBS3b CTpoe- | LMcpoBONA,
TKaHW: anuTenuanbHble, | TeNbHblE, MbllEYHbIE, HUS TKaHEN C UX PYHKUUSMM. MUKponpena-
COeaMHUTENbHbIE, Mbl- HepBHblE, UX Xapak- XapakTepun3oBaTb OpraHbl U CUCTEMbI | paTbl

LWeYHbIE, HEPBHbIE, UX
XapaKTepHble NpU3HaKu.
OpraHbl 1 cuctemsl op-
raHoB, 0CO6eHHOCTH
CTPOEHMUS U DYHKLMIA.
TWNbl CUMMETPUM KUBOT-
HOro, ux cBa3b C 06-
Pa30M >XU3HMW.

TEPHbIE NPU3HAKM.

OpraHoB >XVBOTHbIX.
Mp1BOANTL NPUMEPbI B3aMMOCBA3U
CUCTEM OpPraHoOB B OpraHu3Me.
Bbicka3blBaTb NpeanosioXeHns 0 no-
CNeACTBMSX HapyLUEHMS B3aUMOCBS-
31 OpPraHoB M CUCTEM OpraHoOB AN
opraHu3ma.

OnucbiBaTb B3aMMOCBS3b 0bpasa
XXU3HW XMBOTHOrO M TUMa CUMMETPUK
Tena.

suiowroung
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SVIHBXAOT0D

[podonxeHue

vi150d '5 V)hOL

OcHoBHble BUAbI AedaTenbHocTH 06y- | Wcnonb3oBa-
Ne LleneBas ycraHoBKa Kon-so 6 )
n/n Tema Copep)«aHue ypoka 4acoB YaLwMXCA Ha ypoke/BHEYPOUHOM Hue obopyao
3aHATUMN BaHue
3. NMopuapcTeo Mpocreilune, nnn OgHokneTouHble (4 Y) pu
3 Obwas xapaktepu- | Cpeaa obuTaHus, BHew- | [daTb 06Lwyto xapakTe- 1 BbISiBNATb XapakTepHble NMpuU3HaKu Mwukpockon
CTMKa noAuapcTBa Hee cTpoeHue. CTpoe- puctuky MpocTen- noguapcrsa Mpocteiiwne, unu Oa- umdposoi,
Mpocrenwmue. Tun HUe N Xu3HeaeaTenb- UMM, Ha npumepe Tu- HOKNeTouHble, TMna CapkogoBble U MUKporipena-
CapkogoBble M Xry- | HOCTb CAapKOAOBbIX Ha na CapkogoxryTu- XXIYTUKOHOCLLbI. paTbl (ameba)
TMKOHOCUbI. Knacc npumepe aMébbl-npo- KOBble PacnosHaBaTb NpeACTaBUTENEN Knac-
CapkopoBble Tes. PasHoobpasme cap- ca CapkogoBble Ha MUKponpena-
KOZOBbIX paTax, pucyHkax, poTtorpadusix.
YcTaHaBn“eaTb B3aMMOCBA3bL CTpoe-
HMS M DYHKUMI OpraHu3Ma Ha npu-
Mepe aMébbI-npoTest.
O60CHOBbIBaTb POJib NPOCTENLLMX B
aKocucTemMax
YMeHue pabotaTb ¢ nabopaTopHbIM
0bopyaoBaHueM, yBenmunTENbHbIMU
npubopamu.
4 Tun Capkogosble | Cpeaa obutaHus, ctpoe- | Ha npumepe 3BrneHbl 1 XapakTepu3oBaTb cpeay 0butaHus Mwukpockon
XKIYTUKOHOCLbI. HWE U NepeABVKEHME Ha | 3e/IEHOM MoKa3aTb XIYTUKOHOCLIEB. umdposoi,
Knacc XXryTukoHOC- | npuMepe 3BrNieHbl 3en1é- | B3aWMOCBA3b CTpoe- YcTaHaBnvBaTh B3aMMOCBSA3b Xapak- | MUKpornpena-

Lbl

HOW. XapaKTep NuTaHus,
€ro 3aBMCMMOCTb OT
ycnoswi cpeabl. [bixa-
HWe, BbIAENEHNE U pa3-
MHOXeHue. CoveTaHue
MPU3HAKOB XXMBOTHOTO W
pacTeHUs Yy 3BINEHbI
3enéxon. PasHoobpasme
XIYTUKOHOCLIEB

HWUS M XapaKTepa nu-
TaHUs OT YC/I0BMIA
OKPY>XaloLLEN cpeabl.

Tepa NUTaHWS U YCOBWIA Cpefbl.
O60CHOBbLIBaTb BbIBOA O MPOMEXY-
TOYHOM TMOSIOXEHUM 3BrNeHbl 3ené-
HOM.

MpuBOAUTbL IOKa3aTeNbCTBa bonee
C/TOXXHOW OpraHM3aLumn KonoHMasb-
HbIX ()OPM XTIy TUKOBBIX.
PackpbiBaTb POnb XIYTUKOHOCLIEB B
3KOoCMCTEMAX

patbl. (3Brne-
Ha 3eneHas)

BUuiorong



SVHBXAIT0D

St

[lpodosxeHue

OcHoBHble BUAbl AedaTenbHocTn 06y- | Ucnonb3oBa-

Ne° LleneBas ycraHOBKa Kon-Bo

n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opypo-
3aHATUMN BaHue

5 Tun UHdy30pum Cpena 0buTaHus, CTpoe- | YCTaHOBWUTb xapakTep- 1 BbiIBNATL XapakTepHble NpU3HaKu Mwukpockon

HWE U1 NepesBMXEHNE HA | Hble MPU3HAKK TUMa Tvna NHdy3opum. umdpoBoW,
npumepe uHdy3opun-Ty- | UHdy30pun 1 noka- MpuBOANTL MpUMeEpbl U XapakTepu- | MUKponpena-
denbkn. CBA3b YCNOXKHE- | 3aTb YepTbl YCNOXHe- 30BaTb YepTbl YCNOXHEHWUS opraHu- | paTbl. (MHPY-
HWUSI CTPOEHUS MHY30pUiA | HUS B KNETOYHOM 3aLMM MHGY30pKI MO CPABHEHWIO C | 30pUst)
C NpoueccamMm UX XusHe- | CTPOEHUMU. CapKOXIYTUKOHOCLIAMW.
AesTenbHoCTU. PasHoob- HabntogaTb NpocTeNLLNX Noa MUKPO-
pa3ue UHdY30pui. CKOIOM.
dukcnpoBaTh pesynbTaThl Habnoge-

JlabopamopHas paboma HUI.
Ne 1 0606LwaTtb KX, AenaTb BbIBOAbI.
«CTpoeHue v nepeasu- CobniogaTb NpaBuna nosegeHns B
XeHne WHQY30pUn-Ty- kabuHeTe, obpalleHns ¢ nabopatop-
denbkn» HbIM 060pyaoBaHNeM

4. Noauapcteo MHorokneTouHblie (2 4)

6 Tun Obwas xapak- | Obwme YepTbl CTpoe- N3yunTtb CTpOEeHMe u 1 OnucbiBaTb OCHOBHbIE MPU3HAKK Mwukpockon
TEPUCTUKA MHOIO- HWS. Tnapa — OAMHOY- | XM3HEAEesTeNbHOCTb noguapcTea MHOroOKNETOYHbIE. umdpoBoW,
KNETOYHbBIX XKWBOT- HbI nonun. Cpeaa 06M- | KULLEYHOMOOCTHBIX HasbiBaTb NpeAcTaBUATENEN TUMA K- | MUKponpena-
HbIX. Tun KuweyHo- | TaHus, BHELLHEE N BHY- Ha npuMepe rnapsl, LLIEYHOMONOCTHBIX. patbl. (BHY-
MOMOCTHbIE. TPEHHee CTpoeHMe. BblAENNTb OCHOBHbIE Bbigensitb obwme yepTbl CTPOEHUS. TpeHHee
CrpoeHue 1 xwu3He- | OCOBEHHOCTM XM3Heae- | YepTbl YCIOXKHEHHS O6bACHATL Ha NpUMepe Hanuuue Nny- | CTPoeHune
AESTENbHOCTb SATENbHOCTU, YPOBEHb opraHv3aumu no YEBOW CUMMETPUM Y KMULLEYHOMO- rmapbl)

OpraHu3auun B CpaBHe- | CPaBHEHMIO C Npo- NOCTHBbIX.
HUW C NPOCTENLIUMM cTemwmnmMu, XapakTepn3oBaTb Npu3Haku bonee
CNOXHOWN OpraH13aLmm B CPaBHEHWUM
C NpoCTeAWNMU
5. Tunbi NMnockue yepsu, Kpyrnoie yepsu, Konbuatbie yepsu (5 u)

7 Tun Konbuatble ye- | Mecta obutanms, ctpoe- | M3yuntb 0cobeHHOCTH 1 HasbiBaTb YepTbl 6onee Bbicokol op- | Lindposoi

pBu. Obwas HWE U XU3HeaesTeNb- YCITOXXHEHWUS raHM3aUmMmn KoNbyaTbX YepBeil no MUKPOCKON,

HOCTb

CPaBHEHMIO C KPYT/IbIMU.

suiowroung
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SVIHBXAOT0D

[podonxeHue

OcHoBHble BUAbI AedaTenbHocTH 06y- | Wcnonb3oBa-
Ne LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)«aHue ypoka 4acoB YaLwMXCA Ha ypoke/BHEYPOUHOM Hue o6opypo-
3aHATUMN BaHue
XapakTepucTuka. CUCTEM BHYTPEHHWX Op- | B CTPOEHWM KOJbYa- Pacno3HaBaTb npeacTaBuTeneil knac- | nabopartop-
Knacc MHorowe- raHoB. YPOBHM OpraHu- | TbiX YepBen kak 6o- Ca Ha pucyHkax, oTorpadusx. Hoe obopyao-
TWHKOBbIE YepBu 3aunK OpraHoB YyBCTB nee BbICOKOOPraH130- XapakTepu3oBaTb 4epTbl YC/OXHE- BaHue. Jnek-
CBOHOAHOXMBYLLMX BaHHOWM rpynnbl No HUS CTPOEHUSI CUCTEM BHYTPEHHUX TPOHHble Tab-
KOMbYATbIX YEPBEN W Ma- | CPABHEHMIO C NSIOCKM- OpraHoB. nnupl
Pa3UTUYECKUX KPYTIibIX MU U KPYrAbIMK Yep- ®opMynupoBaTh BbIBOA 06 YypoBHE
yepseW BAMM. CTPOEHWNS OPraHoOB YyBCTB
JlabopamopHas paboma
Ne 2
«BHelUHee cTpoeHue
AOXAEBOro YepBs, ero
nepeaBuxXeHne, pasapa-
XUMOCTb>.
JlabopamopHas paboma
Ne 3
(no ycMompeHuto y4u-
meJiA)
«BHyTpeHHee cTpoeHue
AOXAEBOro YepBs».
6. Tun Monntocku (4 u)
8 Knacc isyctBopya- | Cpena obutaHus, BHew- | U3yunTb 0coBEHHOCTH 1 Pasnuyatb 1 onpegensTs ABy- Lincdposon
Tble MOJIHOCKU Hee CTpPOeHUe Ha NpuMe- | CTPOeHMs Knacca CTBOPYATbIX MOJIOCKOB HAa PUCYH- MWKPOCKOM,
pe 6e33ybkun. CTpoeHune | [iBycTBopuyaTble Mon- Kax, oTorpadusix, HaTypanbHbIX nabopatop-
1 OYHKUWN CUCTEM BHY- | JIFOCKK obbekTax. Hoe obopyzo-
TpeHHuX opraHoB. Oco- Ob6bACHATL B3aMMOCBA3b 0bpa3a BaHuWe. Brnax-
H6EeHHOCTN pa3MHOXeHWUS XXM3HW N 0COBEHHOCTEN CTPOEHMS Hble npenapa-
¥ pa3suTus. Ponb B Npu- ABYCTBOPYATbIX MOJSIOCKOB. Thl,
pofe 1 3HayeHue Ans XapakTepu3oBaTb YepTbl MPUCNOCob- | KONNeKumm
yenoBseka. NEHHOCTY MOJIIOCKOB K cpee 0bu- | pakoBUWH

TaHUA.

vi150d '5 V)hOL
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[lpodosxeHue

OcHoBHble BUAbl AedaTenbHocTn 06y- | Ucnonb3oBa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opypo-
3aHATUMN BaHue
JlabopamopHaa paboma ®opMynnpoBaTb BbIBOA O PONv ABY- | MOJUTHOCKOB.
No 4 CTBOPYATLIX MOJITIOCKOB B BOAHbBIX INEeKTPOHHbIE
«BHelUHee CTpoeHue pa- 3KOCUCTEMAX, B XXMU3HM YenoBeka. Tabnuubl
KOBWH NPeCHOBOAHLIX U YCTaHaBMBaTh CXOACTBO M pasnnmuns
MOPCKMX MOJITIOCKOB» B CTPOEHWUM PAKOBWH MOJIJTIOCKOB.
Cobniogatb npasuna paboTbl B Kabu-
HeTe, obpalleHusi ¢ nabopaTopHbIM
obopyaoBaHueM
7 . Tun YneHuncroHorue (7 4)
9 Knacc Hacekomble Obwas xapakTepucTu- BbIsSIBUTb OCHOBHblE 1 .BbISiBNATL XapakTepHble NpU3HaKK FepbapHbIi
Ka, 0COBEHHOCTM BHeLW- | XapaKTepHble npu3Ha- HaCeKOMbIX, OMUCLIBATbL UX MpU Bbl- | MaTepuan —
Hero CTpoeHus. PasHo- | KM HaCEKOMbIX MosIHeHUM NabopaTopHo paboTbl. CTPOEHME Ha-
obpasune poToBbIX Opra- YCTaHaBMBaTh B3aMMOCBA3b BHY- CEKOMOro
HoB. CTpoeHue un TPEHHEro CTPOEHUs ¥ NpoLIeCccoB
(YHKUMM CUCTEM BHY- XWU3HEAeAaTeNbHOCTU HACEKOMbIX.
TPeHHMX opraHoB. Pa3- Habniopatb, GuKCcMpoBaTb pesynbTa-
MHOXEHME. Tbl HAbNIOAEHWIA, AENaTb BbIBOAbI.
CobntogaTb npasuna pabotbl B Kabu-
JlabopamopHas paboma HeTe, obpalleHuns ¢ 1abopaTopHbIM
Ne 5 obopyaoBaHueM
«BHellHee cTpoeHue Ha-
CEKOMOro»
10 | Tvnbl pa3BuTUS Ha- | Pa3eBuTue C HEMOJHbIM N3y4ntb TMNBI pa3su- 1 XapakTepu3oBaTb TUMbl pa3BuTus Ha- | FepbapHbIn
CEKOMbIX npespalieHmem. Mpynnbl | TUS HACEKOMBbIX CEKOMBIX. MaTtepuan —
HaceKkoMbIX. Pa3BuTue C O6BACHATL NPUHLMNBI KNaccudmka- TUNbI pa3Bu-
MOJIHBIM MpeBpaLLeHn- LN HACEKOMBIX. TUS Haceko-
eM. ['pynnbl HAaCEKOMBIX. YCTaHaBMBaTh CUCTEMATUYECKYIO MbIX

Ponb Kaxzaon ctaamu
Pa3BUTUS HACEKOMbIX

NPUHAANEXHOCTb HACEKOMBbIX.
BbISIBNSITb pa3nuuns B pa3BUTUM Ha-
CEKOMBIX C MOJHLIM W HEMOJHbIM
npeBpaLleHnEM

suiowroung
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SVIHBXAOT0D

[podonxeHue

OcHoBHble BUAbI AedaTenbHocTH 06y- | Wcnonb3oBa-

Ne LleneBas ycraHOBKa Kon-Bo

n/n Tema Copep)«aHue ypoka 4acoB YaLwMXCA Ha ypoke/BHEYPOUHOM Hue o6opypo-
3aHATUMN BaHue
8. Tun XoppoBbie. becuepenHblie. Hagknacc Pbibbi (6 4)

11 | Haaknacc Pbibbl. OcobeHHOCTM BHeWHero | M3yunTb 0cobeHHOCTH 1 XapakTepu3oBaTb 0CO6EHHOCTU BnaxHble
ObLwwas xapakTepu- | CTPOEHUSI, CBSI3aHHbIE C | BHELLUHEr0 CTPOEeHWS, BHELLUHEro CTpoeHus pblb B CBA3M CO | npenapartbl
CTMKa, BHELWHee obuTaHueM B BOzE. CBsI3aHHble C 0buTa- cpenon obuTaHums. «PblbbI»
CTpoeHue CTpoeHue 1 yHKUMM HWeM B BOJe. OcBauBaTb Npuémbl paboTbl C onpe-

KOHeyHocTen. OpraHbl AenvTeneM XuUBOTHBbIX.

HOKOBOI NIMHWUK, OpraHbl BbisiBnSTb YepThl NpUcnocobieHHo-

Cryxa, paBHOBeCuS. CTV BHYTPEHHErO CTPOEHMS pbib K
obutaHuio B BoZe.

JlabopamopHas paboma HabntogaTb 1 onucbiBaTb BHELIHEE

Ne 6 CTpoeHue 1 0cobeHHOCTU Nepeasu-

«BHewwHee cTpoeHue u XeHUs pblb B X0fe BbINOSHEHUS Na-

0COBEHHOCTH nepeasu- 6opaTopHoit paboTbl.

XEHUS pblbbl» CobntogaTb NpaBuna noBeaeHus B
KabuHeTe, obpalleHns ¢ nabopatop-
HblM 060pyaOBaHNeEM

12 | BHyTpeHHee cTpoe- | OnopHo-aABUraTesibHas N3yuntb BHYTpeHHee 1 YcTaHaBnMBaTb B3aMMOCBA3b CTpoe- | BnaxkHble

HWe pbIb cuctema. CkeneT Hemap- | CTpPOeHMWe pbibbl. HWS OTAENbHBIX YacTel ckeneTa pbld | npenapatbl
HbIX W MApHbIX MAABHKU- N X PYHKLNNA. «PblbbI». Mo-
KoB. Ckenet ronossl, BbIsiBNSITb XapakTepHble YepThl Aenb — cKe-
ckenet xabp. OcobeH- CTPOEHMUS CUCTEM BHYTPEHHMX Opra- | NeT pbibbl

HOCTU CTPOEHUS U QYHK-
LM CUCTEM BHYTPEHHMX
opraHoB. YepTbl 6onee
BbICOKOIO YPOBHS Opra-
HM3auuu pblb No cpas-
HEHWIO C NIAHLETHUKOM.
JlabopamopHas paboma
Ne 7

(no ycMompeHuro yqu-
mesnA)

HOB.
CpaBHuBaTb 0CO6EHHOCTM CTPOEHUs
N (DYHKUMN BHYTPEHHWX OpraHoB pblb
N NaHUETHWKa.

XapakTepu3oBaTb YepTbl YCIIOXHE-
HWS OpraHM3auuy poib
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SVHBXAIT0D

6V

[lpodosxeHue

OcHoBHble BUAbl AedaTenbHocTn 06y- | Ucnonb3oBa-

Ne° LleneBas ycraHOBKa Kon-Bo

n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opypo-

3aHATUMN BaHue
«BHyTpeHHee cTpoeHue
pbIObI»
9. Knacc 3emHoBOAHbIe, uniu AMpubumn (4 4)

13 | CrpoeHue un pes- XapakTepHble YepTol N3yunTb YepTbl CTpOe- 1 YcTaHaenneaTb B3aMMOCBSA3b CTpoe- | BnakHble
TEeNbHOCTb BHYTPEH- | CTPOEHWUS CUCTEM BHY- HUS CUCTEM BHYTpPEH- HWUS OPraHoB M CUCTEM OPraHoB C UX | Mpenaparbl
HWUX OPraHOB 3€MHO- | TPEHHMX OPraHoB 3eM- | HUX OPraHOB 3eMHO- hyHKUMAMK 1 Cpefon 0buTaHus. «3eMHoBOA-
BOOHbIX HOBOAHbIX MO CpaBHe- BOAHbIX MO CpaBHe- CpaBHuBaTb, 0606watb MHdOpma- Hble»

HUIO C KOCTHBIMU pbiba- | HUKO C KOCTHbIMM LMK O CTPOEHUW BHYTPEHHWUX Opra-
Mu. CXOACTBO CTPOEHUs | pblbamu HOB aMcunbuin 1 pblb, aenatb BbIBO-
BHYTPEHHWUX OpraHoB Abl.
3eMHOBO/HbIX U pbl6 OnpepnensTb YepTbl 6oee BbICOKOM
OpraHv3aumny 3eMHOBOAHbIX MO CpaB-
HEHWIO C pbibamun
10. Knacc Mpecmbikatowmecs, nan Pentunum (4 4)

14 | BHyTpeHHee cTpoe- | CXOACTBO U pasnuuus N3yumnTb YepThbl CTpoe- 1 YCTaHaBnMBaTh B3aMMOCBA3b CTpoe- | BnaxkHble
HVe 1 Xu3Heges- CTPOEHUS CUCTEM BHY- HUSI CUCTEM BHYTPEH- HUS BHYTPEHHWX OpPraHoB M CUCTEM npenaparbl
TENbHOCTb MPEeCMbl- | TPEHHWUX OpraHoB Npe- | HWX OpraHoB NpecMbil- OPraHoB pPenTunmn, UX yHKUUIA 1 «lMNpecmbl-
KaroLwmxcs CMBIKQIOLLMXCS U 3EMHO- | KaoLMXCS NO CpaB- cpeapbl 0buTaHus. Katowmecs»

BOAHbIX. YepTbl npu-
CrnocobneHHoCTH
NPEeCMbIKAIOLLMNXCS K
XW3HK Ha cywe. Pa3-
MHOXEHWE W pa3BUTHE.
3aBUCMMOCTb rOA0BOMO
YKM3HEHHOTrO LMKMa OT
TeMmnepaTypHbIX YCno-
BUI

HEHUIO C
3EMHOBOAHbIMW.

BbiiBNSTb YepThbl 60/ee BbICOKOW Op-
raHM3aLmnM NPECMbIKAOLLMXCS MO
CPaBHEHUIO C 3eMHOBOAHBIMU.
XapaKTepu3oBaTb NPOLIECChl pas-
MHOXEHUSI U Pa3BUTUSI AETEHbILIEN Y
MPECMbIKOLLNXCS.

Ncnonb3oBaTh MHGOPMaLIMOHHbIE
pecypcbl ANst NOArOTOBKM Mpe3eHTa-
LMW NPOEKTa O FOI0BOM XMU3HEHHOM
UMKNe penTunum, 3abote o
NOTOMCTBE

suiowroung
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SVIHBXAOT0D

[podonxeHue

OcHoBHble BUAbI AedaTenbHocTH 06y- | Wcnonb3oBa-

Ne LleneBas ycraHOBKa Kon-Bo

n/n Tema Copep)«aHue ypoka 4acoB YaLwMXCA Ha ypoke/BHEYPOUHOM Hue o6opypo-

3aHATUMN BaHue
11. Knacc Mruubi (9 )

15 | Obuwas xapaktepu- | B3auMocBs3b BHewHero | M3yuntb B3aMMOCBSI3b 1 XapakTepu3oBaTb 0CO6EHHOCTH Yyyeno MMTu-
CTVKa Kacca. CTPOEHMS M NPUCNOCOD- | BHEWHEro CTPOeHMUs K BHELUHero CTPOeHWUs NTUL, B CBA3M C ubl, MNepba
BHelHee CTpoeHne | NeHHOCTU NTUL K NONETY. | MPUCNOCO6IEeHHOCTH UX NPUCNOCOBNEHHOCTBIO K MONETY. | MTUUbI, MU-
nTuy Tvnbl Nepbes U UX GYHK- | NTUL K NONETY O6BACHATL CTpOEHME W (yHKUMK Ne- | Kponpenapa-

LMK, YepTbl CXOACTBA M pbEBOro MoKpoBa Tesna nTuu,. Thl «[lepbs
pasnnMumsa NoKpPoBOB YcTaHaBnunBaTthb YepThbl CXOACTBA U nTUL»
NTUL ¥ PENTUANN. pa3nnuns NMoKpoBOB NTUL M penTu-
VA,
JlabopamopHas paboma M3yyaTb M onnCbIBaTb 0COBEHHOCTU
Ne 8 BHELLHEro CTPOeHWUs MTUL B XOAE Bbl-
«BHewwHee cTpoeHue MosIHeHUs nabopaTopHOW paboTsl.
nTuubl. CTpoeHue ne- CobntogaTb npasuna paboTbl B Kabu-
pbeB» HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM
16 | OnopHo-gBuratens- | M3MeHeHusi CTPOeHUs N3yunTb 0CObEHHOCTH 1 YcTaHaBnMBaTb B3aMMOCBSA3b BHeLU- Ckenert rony-

Haq CuctemMa ntuy

cKeneTa NTuL B CBA3M C
NpUCcnocobneHHOCTBIO K
nonéty. OcobeHHOCTH
CTPOEHUst MyCKynaTypbl
n eé GyHKkumn. MNMpuymnHbI
CpacTaHus OTAENbHbIX
KOCTeMN ckeneTa nTu,.

JlabopamopHas paboma
Ne 9
«CTpoeHue ckenerta niu-
LibI»

CKeneTa NTulbl, CBA-
3aHHbIE C MOJIETOM.

HEro CTPOEHMS U CTPOEHUS CKeneTa B
CBSI31 C NPUCNOCOBNEHHOCTbLIO K
nonery.

XapakTtepu3oBaTb CTPOEHUE U (YHK-
LM MbILIEYHON CUCTEMbI MTUL.
N3y4yaTb M onucbiBaTb CTPOEHME CKe-
NeTa NTUUbl B NPOLIECCE BbIMONHEHUS
nabopaTopHomn paboTbl.

CobntogaTb npasuna pabotbl B Kabu-
HeTe, obpalleHuns ¢ 1abopaTopHbIM
obopyaoBaHmeM

65
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SVHBXAIT0D

TS

[lpodosxeHue

OcHoBHble BUAbl AedaTenbHocTn 06y- | Ucnonb3oBa-
Ne° LleneBas ycraHOBKa Kon-Bo
Tema Coaepi«aHue YaloLwWMXCS Ha ypoke/BHEeYpPOYHOM Hue obopypo-
n/n ypoka yacoB
3aHATUMN BaHue
12. Knacc Mnekonutarowmne, unu 3sepu (10 u)
17 | BHyTpeHHee cTpoe- | OcobeHHOCTM CTpoeHNs | M3yunTb CKenet u 1 OnucbiBaThb XapakTepHble 0CO6eHHO- | BnakHble
HWe MnekonuTalo- OMOPHO-ABUraTENbHOM | BHYTPEHHEE CTPOEHME CTMN CTPOEHUS 1 DYHKLIMIA onop- npenaparbl
LLNX CUCTEMBI. YPOBEHb Opra- | M/IeKonuUTaoLWwmX. HO-ABUraTENbHOW CUCTEMBI, UCMONb- «Kponuk»,
HM3aLIMW HEPBHOM CH- 3yq NpPUMepbI XXUBOTHbIX Pa3HbIX CKenert mne-
CTEMbI MO CPAaBHEHUIO C cpen obuTaHums. KonuTaroLLero

APYrMMU MO3BOHOYHbI-
MW. XapaKTepHble YepTbl
CTPOEHUS NULLeBapu-
TENbHOW CUCTEMBI KO-
MbITHBIX W FPbI3YHOB.
YCNnoXHeHue CTpoeHuns
N YHKUNIA BHYTPEHHMX
OpraHos.

JlabopamopHas paboma
Ne 10

«CTpoeHune ckeneta
MIEKOMUTAIOLLMX»

MpoBoanTb HabnaeHWs N HUKCUPO-
BaTb WX pe3y/bTaTbl B XOA4€E BbINOJHE-
HMS nabopaTopHomn paboTbl.
XapakTepu3oBaTb 0COBEHHOCTH
CTPOEHNS CUCTEM BHYTPEHHMX Opra-
HOB M/IEKOMUTAIOLIMX NO CPAaBHEHNIO
C penTUInsiMu,

ApryMeHTVpOBaTb BbIBOAbI O MpO-
rPECCHBHOM Pas3BUTUM MNIEKOMNUTalo-
LLMX.

Cobniopatb npasuna paboTbl B kabu-
HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopynoBaHmeM

TeMaTUueckoe NjaHMpoBaHMe MaTepuana B 8 knacce

BeegeHue (2 u.)

YacTb 1. O61wmin 0630p OpraHM3Ma YenoBeka
YacTb 2. OnopHo-ABuratesibHasg cucreMa
YacTb3. KpoBb kpoBoobpalleHune

YacTb 4. dbixaHne

YacTb 5. lNveBapeHne

«bNOJIOITnNA . YHENOBEK»

suiowroung
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SVIHBXAOT0D

YacTtb 6. O6bMeH BellecTs

Yactb 7. Bolgenenne
YacTb 8. Koxa
YacTb 9. DHAOKPMHHAA cucTeMa

Yactb 10. HepBHasi cuctema

YacTtb 11. OpraHbl YyBCTB. AHanu3aTopbl

YacTb 12. MNoBeaeHue n ncuxuka

Yactb 13. UHAMBMAYyanbHOe pa3BuUTUE OpraHu3Ma

OCHOBHbIe BUAbl AeATe/NIbHOCTU 06y- Ucnonbsosa-
Ne LleneBas ycraHoBKka Kon-Bo
n/n Tema Copep)xaHue ypoKa 4acoB YaOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opypo-
3aHATUMUN BaHue
1. Opranusm yenoBeka. 06wuit 063op (5 yacos)
1 KneTtka: cTpoeHue, CTpoeHnue opraHusma N3yunTb CTpOEHME, 1 Ha3biBaTb OCHOBHbIE YACTU KNETKU. Mwukpockon
XMUMUYECKMI COCTaB | YENOBeKa: KNETKM, Tka- | XMMMYECKUI COCTaB OnucbiBaTh yHKLUMM OpraHOMAOB. umdpoBoW,
W XW3HeaesTeNb- HW, OpraHbl, CUCTEMbI KNeTKW Tak xe npo- O6BACHATb NOHATUE «(EpPMEHT». MUKponpena-
HOCTb opraHoB. MeToabl M3yye- | LEeCChl XU3HeaeaTeb- PaznnuyaTbh Npouecc pocTa 1 npouecc | patbl, 1abo-
HWUS XXMBbIX OPraHU3MOB: | HOCTW pa3BuUTUS. paTopHoe
HabnoaeHve, nmepe- OnucbiBaTb NpoLECC AeneHns KneTku. | obopyaoBsa-
HUWe, 3KcnepuMeHT. Jla- BbiNonHsATb NabopaTopHbIN OMbIT, Ha- | HUE
6opaTopHas pabota N° 6ntogatb nponcxoasiume SBeHus,
1 «[lencTre hepmeHTa (u1KcmpoBaTh pesynbTaTbl Habnoae-
KaTtanasbl Ha nepokcug, HWSI, AenaTb BbIBOAbI.
BOAOpOLa» Cobniogatb npasuna paboTbl B Kabu-
HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM
2 | TkaHu CTpoeHwue opraHusma 0606wWwmTL 1 YraybuTb 1 OnpepensiTb MOHATUSA: «TKaHb», «CU- | MuKpockon
yesioBeka: KNeTku, TKa- | 3HaHMS yyalmxcs o Hanc», KHepornns». uncpoBoM,
HW, OpraHbl, CUCTEMBbI pa3HbIX BUAAX U TU- HasbiBaTb TUMbl 1 BUAbI TKAHEN MO- MUKponpena-

OpraHoB. MeToabl n3yye-
HUS XXMBbIX OpraHWU3MOB:
HabniogeHne, nsmepe-
HWe, 3KCMEPUMEHT.

MoB TKAHEN YenoBeka

3BOHOYHbIX XMUBOTHbIX.
Pa3nunuaTtb pasHble BUAbI U TUMbI TKa-
Hel. OnucbIBaTb OCOBEHHOCTM TKa-
Hel pa3HbIX TUMOB.

paTbl TKaHew
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€S

[lpodosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas ycraHOBKa Kon-Bo
n/n Tema Copepx«aHue ypoka 4acoB YaKLWMXC Ha YpoKe/BHEYPOUHOM | Hue o6opyRo-
3aHATUMN BaHue
NabopatopHas paboTta CobnioaaTb NpaBuna obpalleHns ¢
NQ 2 «KneTku n TkaHu MWKPOCKONMOM.
nog MMKPOCKONOM» CpaBHMBaTb MANMOCTPaLMK B y4ebHM-
Ke C HaTypasibHbIMK 06bekTaMu.
BbInonHsATL HabnoaeHne C NOMOLLbIO
MWKPOCKOMa, ONMCbIBaTb pe3ynbTaThl.
Cobniogatb npaeuna paboTel B Kabu-
HeTe, obpalleHusi ¢ nabopaTopHbIM
obopyaoBaHueM
2. OnopHo-aBuratenbHas cucrema. (8 yacos)
3 Ckenet. CtpoeHune, | Onopa v aBMXeHKe. N3yunTb CTpoeHue, 1 Ha3blBaTb YacTu ckenerta. Pabota ¢ My-
CoCcTaB M coeauHe- | ONopHO-ABUraTenbHas | COCTaB U TUMbl COeau- OnucbiBaTh yHKUMK CKeneTa. nsHxkom «Cke-
Hue kocTen. Jlabo- | cuctema. MeToAbl U3yye- | HEHMS KOCTEN OnucblBaTb CTpOeHWe TpybyaTbix KO- | NET Yyenose-
paTtopHas pabota N2 | HMS XMBbIX OpraHWU3MOB: CTel 1 CTpoeHMe CyCTaBa. ka» , nabopa-
3 «CTpoeHue KocT- | HabnoaeHue, nmepe- PackpbiBaTb 3Ha4YeHWe HAAKOCTHMUbI, | TOpHOE
HOMN TKaHU» HWe, 3KCNEPUMEHT XpsLLa, CyCTaBHOI CyMKkM, rybyaToro | obopyaoBa-
NabopatopHas pa- BeLLECTBA, KOCTHOMO3roBOW MOM0- HWe Ans npo-
6ota NQ 4 «CocTas CTW, XENTOro KOCTHOro Mo3ra. BEAEHWS Orbl-
KoCTen» O6bACHATL 3Ha4YeHne COCTaBHbIX TOB.
KOMMOHEHTOB KOCTHOWM TKaHMW. INEeKTPOHHbIE
BbinonHaTb 1abopaTopHble OMbiThl, Tabnuubl 1
(ukcnposaThb. naakarbl
4 Ckenet ronosbl U Ty- | CKeneT rofosbl U Tyn0- N3yunTb CTpoeHMe u 1 OnuMcbIBaTb C NOMOLLbIO UNOCTpa- Pabota ¢ My-
NnoBMLLA BuwWa. CKeneT KOHEYHO- | 0COBEHHOCTU ckeneTa UMM B y4yebHWKe CTpoeHue yepena. nsxom «Cke-
cTen. rofIoBbI M TYNOBULLA Ha3blBaTb OTAENbl NMO3BOHOYHMKA W NeT Yenose-
CTpoeHue ckeneta nos- 4YacCTW NO3BOHKa. Ka»
COB KOHEYHOCTEN, BEPX- PackpbIBaTb 3HAaYeHWe yacTeil no- INEeKTPOHHbIE
HEN M HUXHEW KOHEYHO- 3BOHKa. Tabnmupl 1
crem O6bACHATL CBSA3b MeXAy CTPOeHMEM | nnakaTbl

1 YHKUMSAMM NO3BOHOYHMKA, rpya-
HOW KNeTKu

suiowroung
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[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonb3osa-

Ne° LleneBas ycraHOBKa Kon-Bo

n/n Tema Copep)kaHue ypoKa 4acoB YalOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue

5 CkeneT KOHeYHo- CkeneT KOHeYHoCTeN N3yuntb cTpOeHmne 1 Ha3biBaTb 4acTh CBOOOAHLIX KOHEY- Pabota ¢ my-

crem CTpoeHue ckeneTa nos- | CKesieta rnosicos u HOCTEN U NOSICOB KOHEYHOCTEM. nsHkom «Cke-
MN.p COB KOHEYHOCTEW, BEPX- | CBOBOAHbBIX KOHEYHO- OnucoblBaTh C MOMOLLBIO UANKOCTPa- neT yenose-
HEeW M HUXHEN KOHEYHO- | CTeu UM B y4ebHMKE CTpOeHMEe CKeneTa Ka»
cten. «MccnepoBaHue KOHEYHOCTeMN. INEKTPOHHbIE
CTPOEHWSI NNEeYeBoro no- PackpbiBaTb MPUYKUHY pa3nnyms B Tabnumubl
Aaca» CTPOEHUM NOSICa HMXKHUX KOHEYHO- naakaTbl
CTEN Y MYXXUMH U XXEHLLMH.
BbIsiBNSITb 0COBEHHOCTM CTPOEHUS
CKeneTa KOHeYHOCTEN B Xoae Habnto-
AEeHWS HaTypasbHbIX 06bEKTOB
6 MepBas nomoLlb Oniopa v aBmxeHue. N3yunTb npuémbl nep- 1 Onpenenatb NOHATUA: «pacTaxe- Pabota ¢ My-
npu TpaBMax: pacts- | OnopHo-ABuUraTesnibHas | BOW NOMOLLUM B 3aBU- HUEe», «BbIBUX», «NepesioM». nskom «Cke-
XEHUW CBS30K, Bbl- | cucTeMa. Mpodunaktuka | CMMOCTM OT BMAA Ha3blBaTb NpWM3HaKyM pasfiMyHbIX BU- | JIET Yenose-
BMXaX CyCTaBOB, TpaBmaTu3Ma. Mepsas TpaBMbl. [I0B TPaBM CyCTaBOB U KOCTE. Ka»
nepenomax KocTelt | MoMoLLb npv TpaBMax OnucbIBaTb NPUEMBI NEPBO MOMOLLM | DNIEKTPOHHbIE
OMOPHO-ABUraTE/IbHOM B 3aBUCMMOCTM OT BUAA TPaBMbl. Tabnmubl
CUCTEMBI AHanusnposaTb 1 0606wWaTh MHGOP- | NiakaTbl
MaLMio O TpaBMax OMoOpHO-ABUra-
TeNbHOM CUCTEMBI U NpUéMax okasa-
HMS NEPBOW NOMOLLUM B X0A€e pa3pa-
60TKM 1 OCYLLECTBNEHNS FOAOBOrO
npoekTa «Kypcbl NepBoi NOMoLLM
ONS WKOSIbHMKOB»

7 MbILwub! Onopa v aBmxeHue. PackpbITb CBSA3b 1 PackpbiBaTb CBA3b (hyHKUMKM M CTpoe- | MuKpockon
OnopHo-aBuratenbHas | GyHKUMM U CTPOEHUS, HUS Ha NPUMepEe pa3nnunii Mexay umdpoBoW,
cucteMa. Metogbl U3yde- | a Takxe pasnnyui rMagKMMKU U CKENETHbIMU MbllLLAMU, MUKporpena-
HUSI XKMBbLIX OPraHU3MOB: | MexXay rnagkuMu un MUMUYECKUMU U XKeBaTeNbHbIMU paThbl Mbllley-
Habnoaexune, nmepe- CKeNeTHbIMK MbllLa- MblLLLIAMW. HOWM TKaHMW.
HWe, SKCNepUMEHT. MM YenoBeka. OnucblBaTb C NOMOLLBIO UNMKOCTPaA- | DNEKTPOHHbIE

UMM B y4yebHMKe CTPOEHWE CKENeTHOM | Tabnumupl

MbILLLbI.
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SS

[lpodosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-

Ne LleneBas ycraHOBKa Kon-Bo

n/n Tema Coaep)xaHue ypoKa 4acoB YaKOLWMXCA Ha YPOKe/BHEYPOUHOM Hue obopypno-
3aHATUMN BaHue
MpakTuyeckas pabora: OnucbiBaTb YCNOBKS HOPMAsbHOM
«M3yyeHne pacnonoxe- paboTbl CKENETHbBIX MbILUL.
HWS MbILLIL, FONOBbI» Ha3blBaTb OCHOBHbIE FPYNMbl MbILLILL.
PackpbiBaTb NpUHLMN KpenneHus
CKENETHbIX MbILLL, pa3HbIX YacTeit Te-
na.
BbISsBNSATb 0CO6EHHOCTM pacnonoxe-
HUSA MAMUYECKMX U HKEBATENbHbIX
MblLWL, B X04e HabnoaeHus HaTy-
panbHbIX 06bEKTOB
8 PaboTa MbliLL Onopa v aBuxeHune O6bACHUTL MexaHu3M 1 OnpepensTb MOHATUS «MbllLbl-aHTa- | Ludposas
OnopHo-aBuraTtensHas | paboTbl MblLL, U Npu- TOHUCTBI», «MbILULbI-CUHEPIUCTbI». naboparopus
cuctema. MeToapbl M3yde- | YMHbI HAaCTYNIEHMS O6BACHATL YCNOBUS ONTUMANbHOW no ¢wusuono-
HWUS XMBbIX OpraHu3MoB: | yTomneHus. Cpas- paboTbl MbILLLL. W (BaTymk
HabnoaeHne, nmepe- HUTb AUHAMUYECKYIO U OnucbiBaTh ABa BMAA paboThbl MbiL. | CKUIOMEp)
HWe, 3KCNepuMeHT cTaTuyeckyto paboty O6BACHATL NPUYKUHBI HACTYMIEHMS
MbILLILL. YTOM/IEHUS MbILIL, U CPaBHUBATL AU~
HaMWYeCcKyto U CTaTuyeckylo paboty
MbILLL, MO 3TOMY MPU3HAKY.
®opMynupoBaTh Npasufia rMrieHbl
(M3MYECKUX Harpy3oK
3. KpoBb 1 kpoBoo6paLieHme (9 yacos)

9 BHyTpeHHsas cpepa. | TpaHCmopT BeLecTs. N3yunTb BHYTPEHHIOKO 1 OnpepensTb MOHATWA: «roMeocTas», | Mukpockon
3HayeHune KpoBU U | BHYTpeHHAs cpeaa op- | cpedy opraHu3ma ve- «(OPMEHHbIE 3/IEMEHTbI KPOBU», umdpoBoW,
€e cocTaB raHu3ma, 3HayeHue eé NoBeKa, €€ CTPOEHME, «MIa3Ma», «aHTUrEH», «aHTUTENO». MUKponpena-

MOCTOSIHCTBA. KpOBEHOC- | COCTaB M (yHKLMM. Ob6bACHATb CBA3b MeXAYy TKaHEeBOM pathbl

Has 1 nuMdaTnyeckas
cuctembl. KpoBb. JInm-
ta. MeToabl M3yyeHus

XXMBbIX OPraHW3MOB: Ha-
bniopeHne, naMepeHue,

XXUAKOCTbIO, MMMGON 1 NNa3moii
KPOBM B OpraHun3me.

OnucbIBaTb PYHKLMM KPOBH.
Ha3blBaTb (hYHKLMM 3pUTPOLMTOB,
TPOMOOUMTOB, NIENKOLIMTOB.

suiowroung
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[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonb3osa-

Ne° LleneBas ycraHOBKa Kon-Bo

n/n Tema Copep)kaHue ypoKa 4acoB YalOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMN BaHue
9KCMEPUMEHT. OnucbiBaTb BKNaA PYCCKOM Hayku B
JNabopaTtopHasi paboTa pa3BUTUE MEANLIMHDI.
N2 5 «CpaBHeHune KpoBu OnucbiBaTb C NOMOLLbLIO UNJTIOCTPa-
yenoBeka C KpoBblO N1si- UM B y4ebHMKe npouecc CBEPTbIBa-
FYLLKW>» HWS KpOBUM U (haroumTos.
BbinonHsaTb nabopaTopHble Habnto-
AEHMS C NOMOLLbI0 MUKPOCKONa,
(uMKCpoBaThb pe3ynbTaThbl Habnoge-
HWM, AenaTb BbIBOAbI.
Cobniogatb npasuna paboTbl B Kabu-
HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM

10 | [dsmxeHne kpoBu No | TpaHCMOPT BELLECTB. N3yunTb NpUYmHbI 1 OnucelBaTh € MOMOLWbIO untocTpa- | Uudposas
cocyaam. KpoBeHoCHas 1 nuMda- | ABMXKEHUS KPOBM MO UM B yyebHMKe CTpoeHue cepaua 1 | nabopaTopus

Thyeckas cuctemol. Kpo- | cocyaam. MPOLIeCC CepAEYHbIX COKpaLLEHU. no ¢wusuono-
BSIHOE AaB/ieHue K CpaBHvBaTb BMAbI KPOBEHOCHbIX CO- | ru (AaTumK
nynbC. Metoabl u3yye- CyAoB Mexay cobou. 4CC)

HWUS XKMBbIX OpPraHW3MOB: OnucbiBaTb CTPOEHME KPYroB KPOBO-

HabnoaeHne, nmepe- obpalleHus.

HWe, 3KCMEPUMEHT. MoHMMaTb pasnnyme B WCMONb30Ba-

MpakTnuyeckas pabota HUM MpuUnaraTenbHOro «apTepuanb-
«Onpepenenne YCC, HbI» MPUMEHUTENBHO K BUAY KPOBY

CKOPOCTM KPOBOTOKa», 1 K cocyam

«WccneposaHue pe-

(ONEeKTOPHOro NPMTOKa

KPOBM K MbILLILLAM, BKSIO-

YMBLUMMCS B paboTy»

11 | Perynsaums pabotbl | KpoBeHocHas u numda- | U3yuntb paboty 1 PackpblBaTb MOHATUA: «TpeHupoBoY- | Lindposas
cepaua v cocyaoB. | TMYECKast CUCTEMBI. cepaua ot usnye- HbI 3 dekT», «dYHKLUMOHaNbHas nabopartopus
MpeaynpexaeHve | Bpen TabakokypeHus. CKMX Harpy3ok u npoba», «AaBsLLas noBsska», no ¢wusuono-
3aboneBaHuin cepa- | MeToabl U3yyeHus B/IUSHUS HEraTUBHbIX COKMYT>», ru

Lia U COCy0B.

vi150d '5 V)hOL
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SVHBXAIT0D

LS

[lpodosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-

Ne LleneBas ycraHOBKa Kon-Bo

n/n Tema Copepx«aHue ypoka 4acoB YAKLWMXCS Ha Ypoke/BHEYPOUHOM | Hue o6opyao-

3aHATUMN BaHue

XXVMBbIX OPraHW3MOB: Ha- | ()aKTOPOB OKPYXXato- O6BACHATL BAXXHOCTb CUCTEMATHYeE- (apTepuans-
bnioaeHve, nsmMepeHve, Len cpeapl. CKMX (PU3MYECKUX HArpy3OoK AN HOp- | HOro AaBne-
3KCNEPUMEHT MaJIbHOrO COCTOSIHNA cepaLa. HUS)
MpakTnyeckas paboTa: Pa3nnyaTtb NpU3HAKK PasfnyHbIX BU-
«[lokasaTenbCTBO Bpeaa [I0B KPOBOTEUEHW.
TabakokypeHus» AHanuaunposaTtb 1 0606wWaTb nHPop-

MaLMIO O NOBPEXAEHUSX OPraHoB

KPOBEHOCHOMN CUCTEMbI U NPUEMaAX

OKa3aHwsi NepBoii MOMOLLM B XOA€

NpoAo/MKEHNs paboTbl HaZ rOTOBbLIM

NpoekToM «Kypcbl NEPBO NMOMOLLM

ANS LWKONbHUKOB»

112 | O6obueHve no Te- | YkpenneHue 300poBbs. | BocnutaHue 6epex- 1 PaznnuaTb npusHaku pasnuuHblx Bu- | Lindposas
me 3 BnunsHue dusnyeckunx HOMO OTHOLUEHMS K [I0B KPOBOTEYEHW. nabopatopus
BnusHue ¢usmnye- YNpPaXKHEHWUI Ha OpraHbl | CBOEMY 3[0POBbIO, OnuncbIBaTh C MOMOLLBIO MNNKOCTPa- no ¢usmono-
CKUX YMPaXXHEHUM M CUCTEMbl OpraHoB. Me- | NpuBMTUE MHTEpeca K LMK B y4ebHMKEe Mepbl OKa3aHus ru (aaTumk
Ha CepaeYHO-COCY- | TOAbl U3YYEHMS XKMBbIX U3y4yeHnIo npeameTa. NepBOM NMOMOLLM B 3aBUCUMOCTU OT YCC u apre-
AMCTYIO CUCTEMY OpraHu3MoB: Habnoge- BUAA KPOBOTEYEHMS. pyanbHOro

HWe, M3MepeHne, aKcne- BbINonHATL ONbIT — 6paTh (YHKUMO- | AABNEHNS)

puMeHT. lMpakTnyeckas
paboTa:
«DyHKUNOHaNbHas cep-
AeYHO-cocyamncTas npo-
6a»

HanbHYyo Npoby; dukcmposaTth pe-
3yNbTaTbl; NPOBOANTL BbIUNCIEHNS U
[enaTb OLEHKY COCTOSIHWS cepaua no
pesynbTaTaMm onbiTa.

Cobniopatb npasuna paboTbl B kabu-
HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM.

AHanuaunposaTtb 1 0606wWwaTtb nHdop-
MaLMio O MOBPEXAEHMSIX OPraHOB
KPOBEHOCHOWM CUCTEMbI U NpUEMaXx
OKa3aHMs NepBoOM NOMOLLM B Xoae
npoAo/HKeHns paboTbl Haj roTOBbLIM
NPOeKToM «Kypcbl NEPBOM NMOMOLLM
NS LWKONMbHUKOB>»

suiowroung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonb3osa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YalOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMN BaHue
4. ObixaTenbHasa cucreMma (5 yacos)
13 | CtpoeHue nerkux. [bixanue. [ObixatensHad | A3yunTb CTpoeHue 1 OnucbiBaTb CTPOEHWE NErkuX Yeno- Lndposas
la3006MeH B nerkux | cuctema. azoobmeH B NErkux U MexaHusm Beka. O6bACHATL NpenMyLLecTsa nabopatopus
N TKaHAX. Nérkux 1 TkaHsx. Meto- | razoobmeHa. anbBeoNIAPHOro CTPOEHUS NETKMX N0 | MO 3KOM0rMn
Obl U3yYEHWUS XUBbIX Op- CPaBHEHUIO CO CTPOEHMEM NErknx y | (AaTyMK OKM-
raHu3MoB: HabnoaeHue, nNpeAcTaBuTENe APYruX KNaccoB no- | cv yrnepoaa,
n3MepeHue, akcnepu- 3BOHOYHbIX XMBOTHbIX. Kucnopoaa,
MEHT. PackpbiBaTb ponib reMorfniobvHa B ra- | BNaXKHOCTW)
JNabopaTopHas pabota 3006MeHe.
N2 6 «CocTaB BAbIxaeMo- BbinonHsTb NabopaTopHbI OMbIT, Ae-
ro v BblblXaeMoro Bo3- NaTh BbIBOA MO pe3ynbTaTaM OnbiTa.
ayxa» Cobniogatb npasuna paboTbl B Kabu-
HeTe, obpalleHuns ¢ 1abopaTopHbIM
obopyaoBaHueM
14 | ObixatenbHble agu- | ObixaHue. OpixatensHas | CcopmupoBaThb 3Ha- 1 OnuceiBaTb (PYHKUMK anacdparmbl. Lndposas
XeHus cuctema. Bpep Tabako- | HUS O MexaHu3Me Apl- Ha3blBaTb OpraHbl, y4acTBylowwmMe B nabopatopus
KypeHus. MeToabl u3y- XaTeNbHbIX ABWXEHUN, npouecce AblxaHus. no ¢wusmono-
YEHMS XKUBbIX OpraHus- pa3BuBaTb MOHATHE BbiNonHsATL NabopaTopHbIA OMbIT Ha | UM (AaTumMK
MOB: HabntogeHue, u3- «razoobmeH>». FOTOBOW (MNW WM3rOTOBNIEHHOM CaMo- | YacTOTbl Abl-
MEpEHMNE, IKCNEPUMEHT. CTOsTENbHO) MoAenu, HabnoaaTth XaHns)
JNabopaTopHas pabota npoucxoasLumne IBNEeHNS U ONUChbl-
NQ 7 «[bixaTenbHble BaTb MPOLIeCChLl BAOXA M BblAOXa.
ABWXeHUs» Perynaums Cobniopatb npasuna paboTbl B kabu-
AbIXaHus. HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM
15 | bonesHu opraHoB l'vrueHa opraHoB fgbixa- | Mo3HaKoMUTLCA C 1 PackpblBaTb MOHATUE <«XKWU3HEHHAs Lindposas
AbIXaHus Hus. 3aboneBaHns opra- | OCHOBHbIMW BMAAMM EMKOCTb NErKMX». nabopaTtopus

HOB AbIXaHWs U nX
npeaynpexaenve. Wx-
(beKLMOHHbIEe

3aboneBaHuii opra-
HOB AbIXaHwsi, Bbl-
SBUTb NyTH

O6bsICHATL CyTb OMAacHOCTH 3abone-
BaHMa rpunnoM, Tybepkynésom nér-
KMX, PAKOM NErkux.

MO 3KOMI0rnun

vi150d '5 V)hOL
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SVHBXAIT0D

6S

[lpodosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas ycraHOBKa Kon-Bo
n/n Tema Copepx«aHue ypoka 4acoB YalLlMXCsl Ha YpoKe/BHEYPOUHOM | Hue obopypo-
3aHATUMN BaHue
3aboneBaHNs 1 Mepbl UX | 3apaXkeHust U Mepbl Ha3blBaTb akTopbl, CnocobcTayto- (BaTumK oKm-
npodunakTuku. Bpea NpoMUNaKTUKMN. Wue 3apaxeHunio Tybepkynésom nér- | cu yrnepoga)
TabaKoKypeHus. KMX. nabopatopus
MpakTuyeckas pabora: Ha3blBaTb Mepbl, CHUXawLwWwwWe Bepo- | no ¢hu3nono-
«OnpegeneHue 3anbl- ATHOCTb 3apaxeHus 60ne3HsaMu, W (BaTumk
NEHHOCTKN BO3ayxa» nepeaaBaeMbIMU Yepes BO3aYX. 4acToTbl Abl-
PackpblBaTb CNocob UCNONb30BaHUSI | XaHUS)
cdnooporpadum ans aAMarHOCTUKK
NaToOreHHbIX U3MEHEHUN B NETKMX.
O6BACHATb BaXHOCTb FUrMEHbI nome-
LWEHWUA U ObIXaTeNIbHON TMMHACTUKU
ANS 300pOBbS YenoBeka.
MpoBOAMTL OMbIT, PUKCUPOBATL pe-
3ynbTaThl U AenaTb BbIBOA NO pe-
3ynbTaTaM onbiTa.
Cobniopatb npasuna paboTbl B kabu-
HeTe, obpalleHuns ¢ 1abopaTopHbIM
obopynoBaHmeM
5. MnweBaputenbHas cucrema. (7 4acos)
16 | 3HauyeHne Nuwm un MuTaHue. Muwesape- N3yunTb 3HaueHune u 1 OnpepensaTb NOHATME «NuLLeBape- INEKTPOHHbIE
eé cocTaB Hue. MNuwweBapuTenbHas | CTPOEHME pasfnyHbIX Hue». OnucbIBaTb C MOMOLLbIO UNNO- | Tabauupl 1
cuctema. Metoabl u3yye- | OpraHoB nuLieBape- CTpauuit B y4ebHMKe CTPOEHME NK- nakarbl.
HWUS XMBbIX OPraHU3MOB: | HUS. LLIEBApPUTESIbHOM CUCTEMBI. Lindposas
HabniogeHne, nsmepe- Ha3biBaTb PYHKUMM pa3nnyHbiX opra- | nabopatopus
HWe, SKCMEPUMEHT. HOB MULLEBAPEHNS. MO 3KOJI0rnn
MpakTuyeckas pabora: Ha3blBaTb MecTa BrageHus nuiesa- | (aatumk pH)

«OnpepeneHve MecTo-
MOMOXEHUS CIIOHHbBIX
xenes»

PUTENbHBIX XENé3 B NuLLeBapuUTenb-
HbI/ TPaKT.

BbiNONHATL ONbIT, CpaBHWBATL pe-
3ynbTaTbl HAbMOAEHNS C ONMCaHNeM
B y4ebHuKe

suiowroung

vV130d '\ VIhOL
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonb3osa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YalOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMN BaHue
17 | MNuuweBapeHue B po- | MutaHue. MNuwesape- PackpbiBaTb  (PYHKLMM 1 PackpbiBaTb yHKLUMM CAOHBI.Onu- Lndposas
TOBOW MONIOCTU U B Hue. MnwesapuTenbHas | CIOHBI U XKeNyao4Ho- CblBaTb CTPOEHME XENYAOYHON CTeH- | nabopaTopums
xenyake cuctema. Metoabl u3yye- | ro coka Ans npouecca Ku. Ha3blBaTb aKTUBHblE BELLECTBa, Mo 3KOJI0rMn
HWUS XXMBbIX OPraHu3MOB: | MULLEBApPEHUS. AENCTBYIOLLME Ha NWLLEBOM KOMOK B | (AaTumk pH)
HabntogeHne, nsmepe- Xenyake, n ux yHkumu.
HWe, 3KCNEePUMEHT. BbinonHATbL nabopaTopHble OnbIThl,
JlabopaTopHas pabota HabnoaaTb NpoucxoasLme SBneHus
N2 8, 9 «[leicTBue dep- ¥ AenaTtb BblBOA NO pe3ynbTaTaM Ha-
MEHTOB C/IOHbI Ha Kpax- 6noaeHui.
Man», «[encteue tdep- Cobniogatb npasuna paboTbl B Kabu-
MEHTOB XeNyL04YHOro HeTe, obpalleHuns ¢ n1abopaTopHbIM
coka Ha besnku obopyaoBaHueM
6. O6MeH BelecTB 1 3Hepruun. Butamunbl ( 3 yacos)
18 | Hopmbl nuTaHus PaunoHanbHoe nuTaHue. | YCTaHOBUTb 3aBUCK- 1 OnpeaensiTb NOHATUS «OCHOBHOM Lindposas
HopMbl 1 pexuM nuTa- | MOCTb MeXZy TUMOM 06MeH», «0bLWMnn 06MEH». nabopatopus
HUS. LeATenbHOCTU  Yeno- CpaBHuBaTb OpraHun3M B3pocaoro v | no Gusnono-
MeToabl U3y4YeHUs Xu- BEKa M HOpMaMu nu- pebEHka No nokasaTensiM OCHOBHOMO | ru (AaTumk
BbIX OPraHM3MOB: Ha- TaHWd, 4epe3 OCHOB- obmeHa. 4acToThl Abl-
bnogeHue, namepexue. Hble MOHATUS: ObbACHATb 3aBUCMMOCTb MeXay Tu- | XaHus, YCC,
MpakTnyeckas paborta: «OCHOBHOW 06MeH», MOM AesaTeNbHOCTW YesioBeKka M HOp- | apTepuanbHoO-

«OnpepeneHne TpeHu-
POBAHHOCTM OpraH13Ma
no (PYHKLMOHANbHOM
npobe»

«06LWMIN 0BMEH>.

MaMu NUTaHKS.
MpoBOAMTL OLEHMBAHWE TPEHUPO-
BaHHOCTW OpraHu3Ma ¢ noMoLLbIo
(hyHKLMOHaNbHON Npobbl, PUKCMPO-
BaTb pe3ynbTaTbl M AenaTb BbIBOL,
CpaBHMBas 3KCNepUMEHTaNbHbIE
AaHHble C 3TaNOHHbLIMM

ro faBneHus)

vi150d '5 V)hOL
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SVHBXAIT0D

)

[lpodosxeHue

o OcHoBHble BuAbl peaTenbHocTn 06y- | Ucnonb3osa-
Ne LleneBas ycraHOBKa Kon-Bo
Tema Coaep)xaHue YalLlMXCsl Ha YpoKe/BHEYPOUHOM | Hue obopypo-
n/n ypoka yacos
3aHATUMN BaHue
8. Koxa. (4 yacos)
19 | Ponb koXxu B TepMO- | Ponb KOXKM B TepMopery- | PackpbiBaTb posib KO- 1 KnaccuduumpoaTb npuunHbl 3abo- Lndpposas
perynaumu NAuMK. 3aKanuBaHue. XV B TepMoperyns- NEeBaHUIN KOXMW. nabopatopus
OkasaHue nepBoii no- umn. OnuceiBaTb Ha3blBaTb Npu3Haku oxora, obmMopo- | no ¢usnono-
MOLLM MpW TEMNSIOBOM U NpWEMbI NepBoit no- YKEHNS KOXMW. T AaTumk
COIHEYHOM yAaapax MOLLY Mpw Ten0BOM OnucbiBaTb Mepbl, NPUMEHSIEMbIE TeMneparypsbl

¥ CONHEYHOM YyAape.

npw OXorax, 0bMOpPOXEHUSIX.
OnucbiBaTb CUMMTOMBI CTPUrYLLErO
NINLLIAS, YECOTKM.

Ha3blBaTb Mepbl NPOMPUIAKTUKM WUH-
(hEKLIMOHHBIX KOXHbIX 3ab60neBaHuM.
OnpefensTb NOHATWE «TepMoperyns-
umsi». ONUCbIBaTb CBOMUCTBA KOXMK,
No3BONSHOLME €N BbINONHATL (YHK-
LMIO OpraHa TepMoperynsuuu.
PackpblBaTb 3HAa4YeHWe 3aKasmBaHWS
ANs opraHu3ma.

OnucbiBaTb BMAbI 3aKanMBaoLMX
npoueayp.

Ha3blBaTb NpuU3HaKK TEnnoBOro yaa-
pa, CONMHEYHOro yaapa.

OnucbiBaTb NPUEMbI NEPBOIA MOMOLLM
npwv TENSI0BOM yaape, CONHEYHOM
yaape.

AHanuaunposaTb 1 0606wWaTb HGop-
MaLMIO O HapyLIEHNAX TepMOperyns-
LMK, NOBPEXAEHUSX KOXHU U
Npuémax okasaHus NepBo NOMOLLY
B X0Ze 3aBeplueHuns paboTbl Hag
NpPoeKToM «Kypcbl NEPBOM NMOMOLLM
ANS LWKONIbHUKOB>»

W BNaXHOCTK)

suiowroung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonb3osa-

Ne° LleneBas ycraHOBKa Kon-Bo

Tema Copep)kaHue YalOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-

n/n ypoka yacoB

3aHATUMUN BaHue
10. HepBHas cucrema (5 yacos)

20 | ABTOHOMHbIN oTAen | HelporymopanbHas pe- | M3yunTb CTpoeHue W 1 Ha3sbiBaTb 0cobeHHOCTM paboThl aB- | Lindposas
HEPBHOW CUCTEMbI. | TyNsiUMS NPOLECCOB 3HaYeHWe aBTOHOM- TOHOMHOIO OTAENa HepBHOW cucTe- | nabopaTopust
HeiiporymopanbHas | XW3HeAesTeNbHOCTW Op- | HOWM HEPBHOMN CuCTe- Mbl. no ¢usunono-
perynaums raHm3ma Mbl PasnnuaTb C NOMOLLbIO MATKOCTPALMKN | MUK JaTUMK

B y4eOHMKE CUMNATUYECKWIA U Napa- | apTepuanbHo-
CMMMNATUYECKMI NOAOTAENbI aBTO- ro AaBfieHns
HOMHOrO OTAENa HepBHOM cucTeMbl | (Mynbca)

MO OCOBEHHOCTSAM CTPOEHMS.
Pa3nunyaTtb napacuMnaTUYeckuit 1
CMMMaTMYECKMIA NOAOTAENbI MO 0CO-
OEHHOCTAM BUSHUSA HA BHYTPEHHWE
OpraHbi.

O6bACHATb Ha NpUMepe peakuun Ha
CTPeCC CornacoBaHHOCTb paboThi
Xené3 BHYTPEHHEN CeKpeLun W oTAe-
JI0B HEPBHOW CUCTEMbI, pa3nnymne
MeXay HEPBHOW U ryMOpanbHoOii pe-
rynsumei no obliemy xapaktepy
BO3AENCTBUSI HA OpPraHM3M.
BbinonHATL onbIT, HabnoaaTb Npouc-
XOAsLMe NpoLecchl U CpaBHMUBATb
NONYyYeHHbIE pe3ynbTaThl OMbiTa C
OXMWAAeMbIMW (OMUCAHHBIMU B TEKCTe
y4yebHunka)

vi150d '5 V)hOL
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SVHBXAIT0D

€9

TemaTuMueckoe nNaHMpoBaHue MaTepuana B 9 Knacce
«06Lme 3aKOHOMEPHOCTU YKU3HN>»

YacTb 1. ObLme 3aKOHOMEPHOCTM XN3HK
YacTb 2. 3aKOHOMEPHOCTU XXMU3HWN Ha K/IETOYHOM YPOBHE

YacTb 3. 3aKOHOMEPHOCTU XXU3HU HA OpraHN3MEHHOM YPOBHE

YacTb 4. 3aKOHOMEPHOCTU MPOUCXOXAEHNS U Pa3BUTUSA XM3HW Ha 3emse
YacTb 5. 3aKOHOMEPHOCTM B3aMMOOTHOLLEHMWI OpraHM3MOB U Cpefbl

o OcHoBHble BuAbl AeaTenbHocTn 06y- | Mcnonb3osa-
Ne° LleneBas yctaHOBKa Kon-Bo
Tema Copep)xaHue YaloWMKNXCS Ha YpOKe/BHEYPOUHOM Hue o6opygo-
n/n ypoka yacos
3aHATUMU BaHue
1. 3aKOHOMEPHOCTU YXM3HN Ha KNeTOYHOM ypoBHe (10 y)
1 MHoroobpasue kne- | ObobweHne paHee nsy- | U3yuntb MHOroobpa- 1 OnpepensiTb OTAMYUTENBHBIE MPU3HA- | MUKpocKon
TOK YeHHOro MaTepuana. 31e KJIEeTOK 3yKapuoT KW KJTETOK NPOKApUOT U 3yKapu1OoT. umdpoBoW,
MHoroobpasue T1nos ¥ BbISIBUTb 0COBEH- MpuBOAMTL NMPUMEPBI OPraHM3MOB MUKponpena-
KNeToK: CBOBOAHOXMBY- | HOCTb UX CTPOEHUS NPOKApUOT W1 3YKapuoT. paTbl.

e n obpasytowme
TKaHW, NpoKapuoThl, 3y-
KapuoTbl. Ponb y4€HbIX B
U3YYEHUMN KIIETKK.

Jlabopamop-Has pabo-
ma Ne 1
«MHoroobpa3sne KneTok
3ykapwvoT. CpaBHeHue
PacTUTENbHbIX U XUBOT-
HbIX KNETOK»

pa3HbIX LapcTB

XapaKTepn30BaTb CyLLECTBEHHbIE
MPU3HAKM XKM3HEAESTENbHOCTU CBO-
BOAHOXMBYLLEN KNETKN U KNETKY,
BXOASLLEN B COCTAB TKaHMW.
HasblBaTb MMeHa Y4YéHbIX, NOIOXMB-
LIMX HAYano M3yYEHUIO KNETKM.
CpaBHMBaTb CTPOEHME PACTUTENbHbIX
Y XXMBOTHbBIX KIETOK.

®vKcvpoBaTh pesynbTaThl Habmoge-
HUM 1 enaTb BbIBOAbI.

CobntogaTb npasuna pabotbl B Kabu-
HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM

suiowroung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonb3osa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YalOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMN BaHue
2 Xumnyeckue Bewle- | O606LIEHNE paHee K3y- | M3yunTb XMMUYECKHiA 1 Pa3nnyaTtb 1 HasbiBaTb OCHOBHbIE Mwukpockon
CTBa B K/EeTKe YeHHOro Matepuana. COCTaB Y pasHbIX TU- HeopraHuW4Yeckue U opraHuyeckue Be- | LMGPOBOWN,
OcobeHHOCTN XMMKnye- MoB K/IETOK. LLeCTBa KJIETKW. nabopartop-
CKOro CoCTaBa XXMBOW O6BACHATL YHKUMM BOAbI, MUHE- Hoe obopyLno-
KJIETKM M ero CXOACTBO Y pasibHbIX BewecTs, 6enko., yrneso- BaHue Mo u3y-
pa3HbIX TUMOB KNETOK. [0B, NUNWUAOB N HYKIENHOBBIX KWC- YEHMIO XMW~
HeopraHunyeckue u op- NOT B KNETKeE. 4yeckoro
raHMyecKkve BeLLecTsa CpaBHMBaTb XMMUYECKMI COCTaB Kie- | COCTaBa Kie-
knetkn. CogepxaHue TOK XXVMBbIX OPraHU3MOB M TeN HeXu- | TOK
BOAbl, MMHEpasIbHbIX CO- BOV Np1poZbl, AenaTb BbIBOAbI
nei, yrneBoAoBs, nMnu-
Ao0B, 6enKoB B KNETKe K
opraHusme. Ux yHKuum
B XWU3HELEeATeIbHOCTH
KNEeTKn
3 CTpoeHue KneTku CTpYKTYpHble YacTu N3yunTb yHKUMK Op- 1 PasnnyaTb OCHOBHbIE YaCTW KNETKM. Lincdpposon

KNneTkn: membpaHa, aa- raHOMAOB K/IETOK, Bbl- Ha3blBaTb M 0ObACHATL CyLleCTBeH- MWKPOCKON ¥
po, uuTonnasma C opra- | SBUTb UX OTINYMTENb- Hble MPU3HAKW BCEX YaCTeN KNETKM. roToBble Mu-
HOMZAMU W BKIIOYEHUS- Hble 0CO6EHHOCTMW. CpaBHuBaTb 0COBEHHOCTU KNETOK Kpornpenapa-
M. OpraHouabl KNeTku PacTEHUN M XUBOTHbIX Thl

N UX PYHKLUMM
MeMbpaHHble 1 HEMEM-
HpaHHble opraHomabl,
OTANYMTENbHbIE 0COBEH-
HOCTW MX CTPOEHUS W

yHKUMM

Bblaensitb M Ha3biBaTb CyLLECTBEH-
Hble MPU3HAKN CTPOEHMS OpraHou-
[0B.

Pa3nuyatb opraHomabl KNeTkU Ha pu-
CYHKe y4yebHuKa.

O6BACHATL PYHKUMM OTAENbHBIX Op-
raHOMAOB B XM3HEAESTENbHOCTH
PacTUTENbHON W XWBOTHOW KNETOK
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S9

[lpodosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas ycraHOBKa Kon-Bo
n/n Tema Copepx«aHue ypoka 4acoB YAKLWMXCS Ha Ypoke/BHEYPOUHOM | Hue o6opyao-
3aHATUMN BaHue
4 PaaMHOXeHWe KneT- | PasMHOXEHUE KIeTKK N3yunTb XKU3HEHHBIN 1 XapakTepu3oBaTb 3Ha4yeHue pas- Lindpposon
KN W €€ XM3HEHHbIN | NYyTEM aeneHms — ob6- LMK COMATUYECKOM MHOXXEHWS KNETKMW. MUKPOCKON W
LMK LLlee CBOWCTBO KJIETOK KNeTK1 Ha npumepe CpaBHuBaTb AeneHne KJIETKM MpoKa- | roTOBble MU-
OZHOKNETOYHbIX U AENALWMNXCA KNETOK PUOT W 3yKapWOT, AenaTb BblBOAbI HA | Kponpernapa-
MHOrOKJ/IETOYHbIX Opra- | KOpeLlka fiyka OCHOBE CpaBHeHMS. Thl
HU3MOB. KneTo4Hoe fe- OnpepensiTb NMOHATUS «KMUTO3» U
NeHve y NpokapuoT — «KNETOYHBIN LMKN», OUKCMPOBaTb
[eneHve KNeTKN HagBoe. pe3ynbTaTbl HabnAeHWH, dopMynu-
[leneHne Knetku y syka- pOBaTb BbIBOAbI.
pvoT. MuTo3. dasbl MU- CobntogaTb npasuna pabotbl B Kabu-
T03a. XXWU3HEHHbIN LMK HeTe, obpalleHns ¢ nabopaTopHbIM
KneTkn: uHTepdasa, Mu- obopyaoBaHueM
T03. PasgeneHune Kne- Ob6bACHATL MEXaHWU3M pacnpeaene-
TOYHOrO COAEPXMMOro HWUS HacneaCcTBEHHOro Matepuana
Ha ABe J0YepHue KneT- MeXAay ABYMS AOYEPHUMM KNeTKaMu
K. Y NPOKap1OT ¥ 3yKapwoT.
JlabopamopHasa paboma Ha3blBaTb M XapakTepu30BaTb CTaguu
Ne 2 KNETOYHOro UnKna.
«PaccmaTpuBaHue mMu- Habnopatb 1 onucbiBaTh Aenswmecs
KponpenapaToB C Aens- KNEeTKU N0 roTOBbIM MUKpPOMpena-
WMMKUCS KNEeTKaMmn» paTtam.
2. 3aKOHOMEPHOCTH XXN3HW Ha OpraHU3MEeHHOM ypoBHe (17 y)
5 bakTepuu n Bupycbl | PazHoobpasue dopm N3yunTb CyliecTBeH- 1 BblaensTb CyLecTBeHHble NPU3HAKK Lindposoit
OpraHu3MoB: OAHOK/Ie- Hble Npu3Haku bakTe- bakTepuit, LnaHobaKTepuin n BUpY- MWUKPOCKON ¥
TOYHbIE, MHOrOK/ETOY- pWiA, LMaHobakTepum COB. roToBblE MU-
Hble ¥ HEKNETOYHbIE. 1 BUPYCOB O6BACHATL (Ha KOHKPETHbIX MpuMe- | Kponpenapa-
BakTepuu Kak ogHokne- pax) CTpoeHue ¥ 3HayeHune bakTe- Tbl 6akTepuil,
TOYHblE [0SAEpHblE Op- PUM, UMaHOBaKTEpUIA 1 BUPYCOB. nabopatop-
raHusMbl. Bupycbl kak PaccmaTtpuBaTtb 1 06BSCHATL NO pu- | Hoe 06opyao-
HekneToYHast popma CYHKY y4ebHMKa npouecc BaHWe Ans
XU3HU. OTNNYUTENbHbIE dumkcaumm n

suiowroung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonb3osa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YalOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMN BaHue
0CO6EeHHOCTU bakTepuii MPOHUKHOBEHWS BMpYCa B K/ETKY W OKpaluMBaHus
N BUPYCOB. 3HayeHune €ro pa3MHOXEHMS. BakTepuii no
HaKkTepuit 1 BUPYCOB B MpuBoaMTb nNpuMepsbl 3abonesaHun, | Mpamy
npupoae Bbi3bIBaEMbIX bakTepusMu u BUpyca-
7
6 PacTuTenbHbIN opra- | FNaBHble CBOMUCTBa pac- | YrnybuTb u 0606wwaThb 1 Bbigenstb M 0606wWaTh CyLecTBeH- Lindposoi
HM3M W ero 0CcobeH- | TeHWIA: aBTOTPODHOCTb, | CyLLECTBEHHbIE MpK- Hble NPU3HAKW PacTeHWA U pacTu- MUKPOCKON W
HOCTU HECNOCOBHOCTb K aKTMB- | 3HaKW PacTeHUIA U TENIbHON KNETKM. roToBble MU-
HOMY nepeaBMKEHNIO, PaCTUTENBHON KNETKM. XapakTtepu30BaTb 0CO6EHHOCTM NPO- | Kponpenapa-
pasMeLleHne OCHOBHbIX LIeCCOB XWU3HeAesTeNbHOCTU pacTe- Tbl, nabopa-
yacTeil — KOpHS 1 no- HWWA: NUTaHWS, ablXaHusi, GOTOCUHTE- | TOpHOE 060-
bera — B ABYX pa3HbIX 3a, Pa3MHOXEHUS. pyaoBaHue
cpepax. OcobeHHOCTH CpaBHuBaTb 3Ha4eHMe Moa0BOro ANs nNpuro-
PaCTUTENBHOMN KNETKM: 6ecnonoro cnocoboB pasMHOXEHUS | TOBNEHUS
NPUHAANEXHOCTb K 3Y- paCTeHWN, [enaTtb BbIBOAbI HA OCHOBE | BPEMEHHbIX
KapuoTaM, Hanmuue Kne- CpaBHeHMS. MUKponpena-
TOYHOW CTEHKM, NnacTug O6bACHATb POsb pa3NYHbLIX pacte- | pa-ToB
U KPYMHbIX BaKyonem. HUI B XW3HW YesioBeKa.
Cnocobbl pa3MHOXeHUS MpuBOAUTL MPUMEPBI UCMOMb30Ba-
PaCTEHWI: NOMOBOE U HWS1 YENTOBEKOM pa3HbIX CnocoboB
6ecnonoe. OcobeHHo- Pa3MHOXEHWSI pacTEHWIA B X035CTBE
CTM NONOBOr0 pa3MHoO- n B Nnpupoae
XKEHUS.
Tunbl 6ecnonoro pas-
MHOXEHWS: BeretaTms-
HOe, cnopamu, AeneHn-
€M KNeTKN HaaBoe
7 Llapctso rpun6os. [pubbl, NX CXOACTBO C [laTb XxapakTepucTuky 1 Bbigenstb M xapakTepusoBaTb cywe- | Lindposon
JimwanHukm APYrMMU 3yKapuoTuye- CYLWWECTBEHHbIX Npu- CTBEHHbIE MPU3HAKN CTPOEHUSA U MWKPOCKON ¥
CKMMMW OpraHu3MamMm — | 3HaKOB CTPOEHUS U MPOLIECCOB XU3HEAEATENbHOCTH roToBble
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L9

[lpodosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas ycraHOBKa Kon-Bo
n/n Tema Copepx«aHue ypoka 4acoB YaKLWMXC Ha YpoKe/BHEYPOUHOM | Hue o6opyRo-
3aHATUMN BaHue
pacTEHWUSIMU U XMBOTHbI- | MPOLECCOB XMW3Heae- rpMbOB M NNLWANHWKOB Ha KOHKpET- MUKponpena-
MW — W OT/IMYKE OT HUX. | ATENbHOCTW TpUbOB W HbIX MpUMepax. paTbl rpnbos,
Cneumnduyeckme cBOM- | NMULWIANHUKOB CpaBHuMBaTb CTpOeHMe rpubos co repbapHblii
cTBa rpubos. MHOroob- CTPOEHUEM PACTEHUMN, XUBOTHBLIX W MaTepuan
pasue W 3HayeHue rpu- NULWANHWKOB, AENaTb BbIBOABI. rpmbos u nun-
60B: nnecHeBbIX, WS- XapakTepu3oBaTb 3HauyeHuWe rpuboB | LIAMHMKOB
MOYHbIX, W NMLIAAHUKOB N1 NPUPOALI U Yeno-
napasutuyeckux. Jin- BeKa.
WANHWUKK KaK 0cobble OTMeyaTb OMACHOCTb SAOBUTLIX Fpu-
cMmMbuoTHyeckue opra- 60B 1 He0bX0AMMOCTb 3HaHMs npa-
HM3MbI; X MHOroobpa- Bun cbopa rpnbos B npupoae
31e 1 3HaYeHne
8 )KVMBOTHbIN opra- OcobeHHOCTHN XMBOTHBIX | BblaenuTb 1 0606- 1 Bbigenstb 1 0606WwaTh cywectseH- | BnaxHble
HW3M 1 ero 0cobeH- | OpraHWM3MOB: NpuHaa- WKTb CyLIEeCTBEHHbIE Hble NPU3HaKN CTPOEHUS U Mpouec- | npenapartbl
HOCTH NIeXHOCTb K 3yKapuoTaM, | MpU3HaKu CTPOEHUS K COB XM3HEAEATENbHOCTU XKMBOTHBbIX. XWBOTHbIX
reTepoTpoHOCTb, NpOLECCOB Xu3Heae- Habnopatb M onucbiBaTb NOBEAEHWE | pa3/IMyHbIX
CMOCOBHOCTb K @KTUBHO- | STENbHOCTU XMUBOTHbIX XUBOTHbIX. TMMNOB
My NepeaBUXEHWIO, 3a- Ha3blBaTb KOHKPETHbIE NpUMepbI
6oTa 0 noToMcTBE, NO- Pa3fIMYHbIX AMKUX XKMBOTHBIX U Hau-
CTpoVika xunuw, (rHé3a, bonee pacnpocTpaHEHHbIX AOMaLl-
HOp). [leneHune XuBoT- HUX XXMBOTHbIX.
HbIX MO cnocobam Ao6bI- O6bACHSATb PO/b Pa3NUYHbIX XMBOT-
BaHWS NULLM: pacTUTENb- HbIX B XXM3HW YenoBeka.
HOS\AHbIE, XMLLHbIE, MNa- XapakTepu3oBaTb CrMocobbl NuUTaHus,
pa3nTuyeckue, pacceneHus, nepexwvBaHus Hebnaro-
nafanblmnky, BCesaHble NPUSTHBIX YCIOBUI WM MOCTPOMKK K-
JINLL, )KMBOTHbLIMU
. 3aKOHOMEPHOCTN B3aMMOOTHOLLEHU OPraHn3MoB M cpegbl (15 u)
9 Ycnosus xu3Hu Ha | Cpeabl Xu3Hu opranms- | [aTb XapaKTepucTuky 1 Bblgenstb 1 xapaktepusoBaTtb cywe- | Lindposas
3emne MOB Ha 3emne: BOfHasi, | OCHOBHbIM cpeaam CTBEHHblE NPU3HAKN Cpea Xu3HM Ha | nabopaTtopus

Ha3eMHO-BO3A4YyLlHas,

XU3HU

3emMne.

no 3Konornu

suiowroung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonb3osa-
Ne° LleneBas ycraHOBKa Kon-Bo
Tema Copep)kaHue YalOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
n/n ypoka yacoB
3aHATUMN BaHue
MOYBEHHAs, OpraHu3- HasblBaTb XapakTepHble MpU3HaKu (BaTUmMK MyT-
MeHHas. YCNoBUS XU3HM OpraHu3MoB — obuTtaTenen Tux HOCTK, BRax-
OpraHu3MoB B pa3HblX cpen XXU3HMW. HOCTH, pH, yr-
cpepax. JKonornyeckme XapakTepu3oBaTb YepTbl NPUCNOCOD- | SIEKMCOoro ra-
thakTopbl: abnotunye- NEHHOCTN OpPraHM3MOB K cpee Mx 3au
CKne, broTnyeckme u obuTaHus. Kncnopoaa)
AHTPOMOreHHble PacnosHaBeaTh v XapakTepu3oBaTb
aKonornyeckue hakTopbl cpeapl
10 | Okonorunyeckue 0606uieHne paHee n3y- | BblIBUTb OCHOBHbIE 1 Bbigensatb u xapaktepu3osaTb npu- Lindposas
npobnemsbl B 61o- yeHHoro matepuana. OT- | 3Konormyeckue YMHbI 3KONOMMYECKUX Npobnem B nabopatopus

cdepe. OxpaHa
npupoasbl

HOLLEHME YenoBeka K
MpUpOAE B UCTOPUM Ye-
noseyectsa. Mpobnembl
broccdepsbl: ucroweHne
NpPUPOAHBIX PECYPCOB,
3arpsisHeHne, cokpalle-
Hue brmonornyeckoro
pa3Hoobpa3sus. Pewe-
HME IKONOTNYECKMNX
npobnem buocdeps!:
pauMOHanbHOE MUCNosb-
30BaHWE pecypcoB,
OXpaHa npupogbl, Bce-
obLee aKkonornyeckoe
obpa3oBaHue Hacene-
HUS.

JlabopamopHas paboma
Ne 6

«OueHka KayecTBa
OKpy>KatoLLen cpeapl»

npobnembl buocde-
pbl. [IPOBECTM OLEHKY
KauecTBa OKpyxato-
Len cpesbl.

buocdepe. MNporHo3nposaTb Mo-
CNeACTBMSt UCTOLLEHNS NPUPOAHBIX
pecypcoB 1 CcoKpaLleHus buonorunye-
CKOro pasHoobpasusi.

O6cyaaTb Ha KOHKPETHbIX NpuUMe-
pax sKonoruyeckme npobnembl coe-
ro pervoHa v 6uocdeps! B LIEIOM.
AprymeHTMpoBaTb HEOHXOAUMOCTb
3alLUMTbI OKpPYXKAIoLLEn cpeabl,
cobntofeHns NpaBus OTHOLLEHUS K
XXMBOW 1 HEXMBOMN NpUpOAE.
BbiSIBNSITb M OLEHMBATb CTEMeHb 3a-
FPSI3HEHNS MOMELLEHUN,
OukcnpoBaTh pe3ynbTaThl Habnoae-
HUM 1 enaTb BbIBOAbI.

Cobniopatb npasuna paboTbl B kabu-
HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM

Mo 3KONOrnu
(AaTumMK Bnax-
HOCTW, yrne-
KMCNOro rasa
1 Kncnopoaa)
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Bnosiormns

MnaHbl YpoKoB

Ypok N2 1 «[lbixaHne pacTeHuin»

(buonorus 6 knacc)

Llenb ypoka:

M3yYnTb MPOLIECC AblXaHWS1 Y paCTEHWUM, YCTAHOBUTb, Kak MPOMCXOAUT ra300bMeH B pacTe-

HUAX.

3apaum:

o Obyyaroujue: N3yuynTb AblXaHME PacTEHUW, YCTaHOBUTb, Kak MPOMCXOAWT ra3oobmeH B
PaCTEHUSAX, BbIICHWUTb, YTO AblXaHWE Yy PacTEHWN CBSI3aHO C OKUC/IIEHWEM CIOXHbIX Be-
LLIECTB ¥ BblAENEHMEM SHEPrUM; NOKa3aTb pa3iMyme 1 B3aMMOCBA3b NPOLIECCOB AbIXaHWs!
1 OTOCUHTE3A, MPOAOIXKUTb Pa3BUTHE NPEACTABNEHN 06 06MeHe BELLECTB.

¢ Pazsusaruwjue: NpOLO/IKUTb Pa3BUTME JIOTMYECKOrO MbILWNEHWS, CNOCOBCTBOBATH pa3Bu-
TUIO Y YYalUMXCS YMEHWUW YCTaHaBAMBATb NMPUYMHHO-CNEACTBEHHbIE CBSI3W, UCMOMb3YS
MPUEM «3Halo, XO4y y3HaTb, Y3HaN»; YMeHUN 0606LaTh AenaTh BbIBOAbI, MPOrHO3MPO-
BaTb, Bbipa)kaTb MbIC/IN B C/TOBECHOW (hopMe.

» Bocnumame/ibHble: BblpabaTbiBaTb YMEHWE OCO3HAHHO TPYAMTHCS HaA MOCTaBNEHHOW Le-
Nbl0, BOCNUTLIBATb HEpeXXHOE OTHOLLEHME K 3€/IEHBIM HAaCAXAEHUSIM

JInyHocTHbIe YY/:

* MPOSIBNATb NO3HABATENbHbIN MHTEPEC K U3YYEHWIO MPOLIECCOB, MPOUCXOASLLMNX BHYTPU
PaCTUTENbHOMO OpPraHn3Ma; NOHUMaTh: yYebHbIe 3a1a4n U CTPEMUTLCH UX PEWNTb, A0-
CTUYb YCMELIHOCTb NMPU NU3YYEHUN TEMbI.

PerynsatusHble YY/:

* CaMOCTOSITENbHO OMNpeaensTb Lenb y4ebHOW AesTeNnbHOCTM; OCYLLECTBNSTb LieneHanpaBs-
NEHHbIA NOUCK OTBETOB Ha MOCTaB/IEHHbIE BOMPOChI; BbINOMHSATL 3af@aHunsi; NPOBOAUTL
CaMOonpOBEPKY, B3aMMONPOBEPKY U KOPPEKTUPOBKY BbINOTHEHHOIO Y4ebHOro 3a4aHusl.

KoMMyHuKaTuBHbIE YY/1:

* (hopMynMpoBaTb COBCTBEHHbIE BbICKa3blBaHNA B paMKax y4ebHOro agnanora, UCnonb3ys
TEPMWHBbI; OpPraHn30BbIBaTb y4ebHOe B3anMOAENCTBME B Fpynne.

[o3HaBaTenbHble YY:

CucTeMaTn3npoBaTh M CTPYKTYPUPOBaTb 3HAHWS; aHanM3MpoBaTb TEKCT U PUCYHKK y4ebH-
Ka; onpenensTb 06bekTbl XMBOW Npupoabl (KOMHaTHbIE LIBETYLUME PacTeHWs), NPOBOAUTL CpaB-
HUTENbHBIN aHaNM3 Mexay OTOCUHTE3OM U [ibIXaHUEM PaCTEHMUIA.

MnaHupyembie pe3ynbTaThbl

[IpedMemHble pe3yibmamsi:

M3yyeHne npouecca AbixaHns. OnpeaeneHme B3auMoCcBa3u NpoLecca AblXaHus 1 (POTOCMHTESa.

JIuYHOCMHbIe pe3yibmamel:

YMeHMs NpoBOAWNTb CaMOOLIEHKY Ha OCHOBaHUW KPUTEPUEB YCMELLIHOCTU B y4yebHoW aesi-
TENbHOCTH.

MemanpedmemHbie pe3y/ibmamel:

PeaynamusHsble :

YMeHue onpeaenatb 1 GopMynmMpoBaTh LESb YPOKa CAaMOCTOSITENBHO UK C MOMOLLBIO YUn-
TeNs; NporoBapuBaTh MOCNEAOBATENbHOCTb AEMCTBUIM HA YpOKe; paboTaTb KOMNEKTUBHO MO CO-
CTaBNEHHOMY MNaHy; OLIEHMBATb MPaBWUMbHOCTb BbIMOMHEHUS AEWACTBUS; BHOCUTb HEOOXOAWMbIE
KOPPEKTMBbI B [ENCTBME MOCNE €ro 3aBepLIEHNS Ha OCHOBE OLIEHKM YYETa CAENaHHbIX OLIMOOK;
BbICKa3blBaTb CBOE MPEANONOXEHNE N AENATb BbIBOADI..

KoMMyHUKamusHsbie:

YMeHune ochopMasaTb CBOM MbICAIM B YCTHOW M MUCbMEHHON (opMe; cnyluaTb U NMOHUMaTb
peyb ApYyrux; COBMECTHO A0roBapunBaTbCs O Npasunax paboTobl B rpynne.

B coaepxaHue 69




TOUKA !'POCTA BEMONOrns

[lo3HasamesibHblE:

YMeHMe OpUEHTMPOBATLCS B CBOEM CUCTEME 3HAHWN: OT/IMYATb HOBOE OT YXXE& M3BECTHOMO
CaMOCTOSITENTbHO MAX C MOMOLLbIO YuuTensi; AobblBaTb HOBblE 3HAHWS: HAaXOAUTb OTBETHI Ha BO-
MPOCbI, UCMNOMb3Ys YH4EOHUK U Apyr1ne NCTOYHWUKK 3HAHWUIM, Pa3aaToOYHbIA MaTepuan, CBOW Xu3-
HEHHBbIV OMbIT U MHOPMALMIO, MOJTYYEHHYIO HA YPOKE.

O6opyaoBaHue: KOMMbIOTEP C NporpaMmont Releon Lite, AaT4YMKM KMUCIOPOAA U YINEKMC-
noro ra3a, CemeHa aconu (B Tpéx 6aHkax), mpe3eHTaums.

[vpakTuyeckne MaTepuanbl Ans OpraHM3auny CaMOCTOSITENIbHOM paboThl.

Metoabl 06yueHus:

OpraHusaums u ocyliectsneHune YBIT:

CnoBeCHbIW, HarNsiAHbLIA, penpoayKTUBHbIM, NPO61EMHO-MOWCKOBbIN, CAMOCTOATE/NbHAA pa-
60Ta B napax, paboTta C TeKCToM ydyebHuKa, Tabnmuamm, cxemamu.

CTMMynMpoBaHWe 1 MOTUBaUMS 0byyeHus:

AHanM3 XXU3HEHHbIX CUTYaLMWiA, CO3AaHME CUTYaLMmM ycnexa.

Tun ypoka: KoMOUHMPOBAHHbIN.

XO[ YPOKA

dtan ypoka 1. OpraHM3aLMOHHbIN

MNpeanonaraemast NPOAOMHKUTENbHOCTb: 1—2 MUH.

Meparornyeckas AesTeNbHOCTb YUnUTENS:

npoBepsieT rOTOBHOCTb K YPOKY, OPraHn3yeT BHUMaHMeE Knacca K paboTe Ha ypoke, Co3aaeT NosioxXu-
TeNbHbIN 3MOLMOHASbHbLIN HAaCTPOW Y 0ByYatoLLMXCS.

YuebHas aedaTenbHOCTb 0by4atoLmxcs:

3MOLMOHANbHO HACTPauMBalOTC Ha MPEACTOSLLYI0 YYebHY0 AesTenbHOCTb.

3T1an ypoka 2. AkTyanusaums u 06o6uieHne 3HaHui

lNpeanonaraemas NPOAO/MKUTENBHOCTb: 6 MUH.

Megarornyeckas AesTeNbHOCTb YYUTENS:

NpOBOAMT (DPOHTaNbHYD beceny; akTyanuaupyeT UMEIOLLMECS 3HaHMS, nomoraeT 0606LleHnio 3Ha-
HWUIA;

co3aaeT Ans 0byyatoLmxcs NPobAeMHYI0 CUTYaLMIO; NOBYXAAET K BbICKA3blBaHWIO MPEANOXKEHUIN O
cnocobe 1 cpeacTBax AOCTMXKEHWS NOCTABNEHHOMW LiENN.

Paboma ¢ mepmuHamu u noHAMUAMU.

Mocmaxoska npobemHo20 Bonpoca: aHrnuMickuin xumuk Ixoseda Mpuctnam, B 1771 rogy nposen
CNeayoLWmMn ONbIT: B3s71 ABA CTEKNSHHLIX KOMMaKa, NOA KaXAblM M3 HUX MOMECTUN Mbiwb. Ho nog
OZHUM KONMAKOM OH MOMECTUN CTaKaH4MK C BETKOM pacTeHus (B HEM Mbilb OCTanach xusa). Mog
APYr1M KOMNaKoM pacTeHns He 6bio, Mbllb norubna.

- Kak Bbl Aymaete, noyemy norména Mbiwb?

- O KaKOM CBOWCTBE XMBOr0 Mbl 6yaeM cerofHs Ha ypoKe roBopuTb?

- [oyeMy Mblwb He nornbna Tam, rae 6bino pacteHue?

YyebHas aesTenbHOCTb 0byyatowmxcs:

OTBEYAIOT Ha BOMPOChI, BbICKA3bIBAIOT CBOW MPEANOIOXKEHUS. NPEAaraloT U COrnacoBbiBalOT C yyu-
Tenem TeMy 1 Lenb YPoKa; NpeanaratoT cnocobbl U CpeacTBa AOCTUMXKEHUS LENW.

[pednonazaembili omsem Ha 8onpoc.

CcopmynumpyiTe TeMy Hallero ypoka. «/lbixaHue pacTeHumn».
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3T1an ypoka 3. [lpuMeHeHue 3HaHUI B HOBOW CUTYaLUK

MpeanonaraemMast NPOAO/MKUTENBHOCTb: 25 MUH.

Meparornyeckas AesTeNbHOCTb yunUTens:

1) 6ecenga, B KOTOPOIA 3ByYaT BOMPOCHI:

YTo BaM M3BECTHO O AblXaHWUK?

2) ncropwmsi ¢ onbiToM Mpuctnm

1. MoyeMy MbILLOHOK NpW NOBTOPHOM 3KcnepuMeHTe B KoponesckoM obuectse norn6?
2. Mouemy y 6oraToi aambl pasbonenach rososa?

YTobbl OTBETUTb Ha 3TV BOMPOCHI, M3Yy4YMM MPOLIECC AbIXaHMS Y PACTEHMN.

Kakue rasbl BXOAAT B COCTaB BO3ayxa?

OTBET: coCTaB Bo3Ayxa: a30T — 78%; kucnopoa — 21%; yrnekucnbint raz — 0,03%.
Kncnopoa v yrnekucnbii ras 061aatoT pasHbIMi CBOMCTBAMM.

3anonHuTe Tabnuuy.

Kucnopoa HeMmHoro Tsxxenee Bo3ayxa MNonoepxusaeT ropeHune

Yrnekucnbli ra3 3HauMTENbHO TsXenee Bo3dyxa | He moaaepXXvBaeT ropeHve

3) yunTenb npeanaraeT pelmnTb IKCNEpUMEHTANbHYIO 3aaady:

Mouemy B Tabnuue HeT a3oTa?

OTBeT: 3TOT ra3 He y4yacTBYyeT B npoueccax AblXaHusi u hoTOCUHTE3a.

Mpy ropeHnn opraHMYeckme BELLECTBA B3aUMOAENCTBYIOT C KUCIIOPOAOM, NMPOUCXOANUT OKUCNEHNE
OpraHNYecKuX BELLECTB M BblAeNsSeTcs sHeprus. MNpouecc OKMCIEHNS MOXET NPOUCXOANTb He TONbKO
B Npobupke, HO 1 B XXMBbIX OpraHn3Max.

Y XMBOTHBIX U Y YenoBeka BO BpPeMS NULIEBAPEHUS CIOXHbIE OpraHMyeckue BellecTBa pacrnajatoTcs
Ha 6onee npocTble, U3 KOTOpbIX OHM 0bpasoBannck, = H,O 1 CO,! Mpn 3TOM BbIAENSAETCS SHEPrus.
OKMCNeHne CNOXHbLIX BELWECTB, MPOUCXOANT C YYacCTMEM KUCIIOPOAA.

3anuviiem cxemy npouecca AbIxaHus B TeTpadb.

CnoXHble OpraHMYeckme BELLECTBA + KUCIOPOA = YINEKUCAbIN ra3 + Boaa +E (3Heprus)

Mo TaKoii e CXeMe NPOUCXOANT NPOLIECC AbIXaHUS Uy PACTEHWA.

KakoBo 3HauyeHue kucnopoaa? Kak ncnosb3ytoT SHEPrui0 pacTeHns,KoTopas BblAenaacb Npu OKuc-
NTEHUWN OpraHNYecKmX BeLLecTB?

OnbIT «[bIXaHWe ceMAH»

Yyalmecs aenatoT BbiBOA: O TOM, YTO BCEe OpraHbl AblwaT. MOCKoMbKy Npu NpoTekaHuu npouecca Apl-
XaHWsi MOr/OLLAETCS KUCNOPOA W BbIAENSETCS YINEKUCbIN ras3.

4) PacTeHus AblwaT TOMbKO B TEMHOTE?

PacTeHns — XXuWBble OPraHn3Mbl U OHW, KaK 1 Mbl C BaMM1 AblLIAT KPYrAoCyTOYHO, Npu obbiX YCIoBu-
ax. Mpu HOTOCKUHTESE BHIENAETCA KMCIOPO/, @ NOrNOLAETCS YINEKUCbIN ra3. B npoliecce AblxaHus
MOrNOWAETCS KUCIOPO/, @ BbIAENSETCS YINIEKUCbIN a3,

MonyyaeTcs, B OpraHM3Me pacTeHUs Ha CBETY NPOTEKAlOT ABa npouecca — (GOTOCUHTES U AbIXaHue,
HO KMCNOpoAa BblaenseTcs ropa3ao 6onblue, YeM ero noraowaeTcs, a B TEMHOTE B OpraHu3Me pac-
TEHWUS NPOTEKAET TOMNbKO NPOLIECC AbIXaHUS.

Ha pocke HanucaHa cxema. Bam HeobxoaMMOo coeanHNUTL CTpenkaMm NpoLecchl AbixaHnsa u ¢hoTo-
CMHTE3a C BeLEeCTBaMK, KOTOPbIE YHaCTBYIOT B 3TUX NpoLeccax.

5) Yrnekucnbiii ras.

YyebHas aesTenbHOCTb 0byYaloWmXCs:

1) OTBevaloT Ha BOMPOCHI Y4uTens, nNpu HeObXOAMMOCTM KOPPEKTUPYIOT OTBETbI OAHOKIACCHUKOB.

2) HabniopatoT 3a AEMOHCTPaLMEN onbiTa, B pabounx TeTpaasx AenatoT KpaTKue 3anucy.

MpUHUMAIOT y4acTue B 06CyXAeHUM crnocoba pelleHus SKCMepUMEHTabHOW 3adauyu, npeanaratoT
CBOM Crnocobel.

3anucbIBalOT pe3y/bTaThbl KCMEPUMEHTa B TETPaaM.

AbiXxaHue — 3T0 NPoLEeCcC OKUCNEHMS CTOXHBIX BELLECTB C y4aCTUEM KUCnopoaa.
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ObIxaHue — 370 NPOLECC NOCTYNNEHUS B OPraHM3M KUCNOPOAa, KOTOPbIN YYacTBYET B peakLmsix
OKMCNEHMS (Pa3OXEHMs!) CIOXKHBIX OPraHUYECKUX BELLECTB Ha MPOCThIE C OCBOOGOXAEHWNEM SHEPTUM.

1) Habniogalot 3a npoBeAeHMeM 3KCnepuMeHTa.

2) 3aHocAT pesynbTaThl HabntoaeHU B Tabnuuy.

3) 3anuceiBatoT B pabouyto TeTpagb COEAMHEHUS U UX MPUMEHEHWE B PasnnyHbIX 0bnacTsx gesTenb-
HOCTW YenioBeka.

3tan ypoka 4. KOHTponb ycBoeHus, 06cyxaeHne aonyueHHbIX ownboK U MX KoppeKkuus

MpeanonaraemMas NPOAOMKUTENbHOCTb: 10 MUH.

Meparormyeckas AesTeNbHOCTb YUUTENS:

OpraHusyeT 06CyxaeHue pesynbTaToB WCCIeA0BaHUs, NPOBEpSET MpaBWUbHOCTL 3anuCaHHbIX Ypas-
HEHWUI1 peakuMin 1 caenaHHbIX BbiBOAOB. OTMEYAeT BaXKHOCTb MPOTEKAOLMX MPOLECCOB B PasHbIX
4acTax pacTeHus

YuebHas [eqTenbHOCTb 0DyYatoLmXCs:

CpaBHWBAIOT pe3ynbTaThl paboThbl B Mape C AaHHbIMW, MOMYYEHHbIMU APYTUMU YYEeHUKaMK; Npu Heob-
XOAMMOCTY KOPPEKTUPYIOT BbIBOAbI U YPaBHEHUS XUMUYECKMX peakLmi.

3tan ypoka 5. UHdopmMaumsa o poMaluHeM 3afaHnmn U pednekcus

Mpeanonaraemas NpPOAOHKUTENBHOCTb: 6—7 MUH.

Meparornyeckas AesTeNbHOCTb YUUTENS:

WH(OPMUPYET O [OMALLHEM 3a[laHWM, AAET KOMMEHTApWU MO ero BbINOHEHWIO; BbIAAET aHKETY pe-

(hnekcumn K ypoKy v npeanaraet paccumtatb «MHAMBMAYanbHbIM WHOEKC KayecTBa YpoKa»;

noaBoanT pednekCMBHYI0 CTAaTUCTMKY YpOKa MO KOJIMYECTBY YYEHWMKOB, Y KOTOPbIX MHAEKC KayecTsa

BblLLe 3Ha4YeHus 5;

AEMOHCTPUPYET 3anncCb LieNN ypoKa, cnpawmeaeT: «Kak Bbl AyMaeTe AOCTUrHyTa v Uenb?». Ecnm

npobnema He pelleHa u Lenb He AOCTUrHyTa, npeanaraet obbscHeHune, U 3adaéT B AOMONHEHME K

AOMALLHEMY 3aAaHMI0 MOAYMaTb Hazd NPUYMHAMM 3TOTO.

MpoaHanu3npynTe 3HaHMS, NOMyYEHHbIE HA YPOKE, CAENanTe BbIBOAbI: YTO HOBOMO Y3HanW O Ablxa-

HWUW pacTeHnIn?

Mbl y3Hanu:

* YTO NMPOLIECChl AblXaHWs W HOTOCMHTE3A SABASIOTCS NPOTUBOMONOXHLIMU APYr APYrY.

* MpU [blXaHWW PacTeHUs MOTMOLLAIOT KUCIOPOA, @ BbIAENSIOT YINEKUCbIN ra3.

* MPOLECC AblXaHWS MPOMCXOAMT Ha CBETY U B TEMHOTE, a ANs npouecca hoTocnHTE3a HeobxoanMm
CBET.

* pacTeHve AbIWWT Yepes YeueBMYKM M YCTbuLa.

* KMCnopoa HeobxoamMM pacTeHusM Ans OKUCIEHUs opraHmnyeckux Bewects (BXY) ¢ ocBoboxzae-
HWEM SHEPTUMN ANS XKU3HMU.

YyebHas nesTenbHOCTb 0byYatoLmXCs:

3aal0T YTOYHSIOLME BOMPOChI O BbIMOAHEHUM AOMALLHEr0 3aAaHus;

paccuMTbIBalOT «MHAMBMAYANbHBIN MHAEKC KaYecTBa ypoka»;

ONpeAensioT CTeNeHb COOTBETCTBUS MOCTABNEHHON LIENIM U Pe3yNbTaToB AESTENbHOCTU; CTENEHb CBO-

€ro NpoABMXXEHUS K LIENM;

BbICKA3bIBAOT OLIEHOYHbIE CYXAEHWUS! N COOTHOCAT pe3ynbTaTbl CBOEW AESTENbHOCTU C LIENbI0 ypoKa.
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MaTtepuanbi ans NOAroToBKM K YPOKY

1). Uctopus onbita xo3eda Mpuctnu.

«$1 B34/, — nucan oH, — HEKOTOPOE KONMMYECTBO BO3AyXa, COBEPLUEHHO UCMOPYEHHOIO
AblXaHWeM MbllLK, KOTopasi B HEM nornbna; pasgenun ero Ha ABe YacTu: OAHY YacTb BO3AyXa
nepesen B COCYA, MOrPYXeHHbIN B BOAY, @ B APYryt0 YacTb, TAKXKe 3aK/0YEHHYI0 B COCYA C BO-
[010, NOCaann BETKy MsATbl. Yepe3 BOCEMb-AEBATb AHEW S HALLeN, YTO Mbilb NPEKpacHo Morna
XXUTb B TOM YacTU BO3AyXa, B KOTOPOM poC/ia BETKA MATbI, HO Mblllb MOMEHTasIbHO norvbna B
APYron yactu ero. B TeueHne cemun gHen npebbiBaHMs B cOCyae C UCMOPYEHHBIM BO34YXOM MO-
6er MaTbl BLIPOC NMOYTM Ha 3 AtOMMa M, KPOMe TOro, 0bpa3oBasn HECKONbKO HOBbIX».

TakuMm 0bpa3oM, pacTeHue Kak Obl MUTanoCb UCMOPYEHHBIM BO3AYXOM, TO €CTb YrNIEKUCIbIM
ra3oM. OHO pOC/I0, OYMLLANO BO34YX, NOMNOLWAs YrNEKUCbINA ra3 1 Bbiaenss KCIOpOA.

OTkpbITHe Mpuctnn nponseesno 60sbLIoe BreyvaTieHne B Y4EHOM Mupe. JTOHAOHCKOe Kopo-
neBckoe 06LecTBO YYEHbIX Npucyanno Mpuctam 60MbLyto 30/10TYI0 Meaanb 1 YeCTBOBANO Ha
TOPXXeCTBEHHOM CObpaHuu.

MNocne onbiToB MNPUCTIM C KOMNAKOM U MbILWbO BCE BbiCLiee 06LeCTBO 3aroBOpuio O
CMOCOBHOCTY PaCcTEHUI oYMLIATh BO3AYX. B Moay BOLWIO CTaBUTbL NO6ObLUIE LBETOB B KOMHA-
Tax: Beflb OHM “WCNPaBASIOT” T. €. «OUNLLAIOT» BO3AYX.

OnHa oyeHb HoraTtas gama peluvna npoBepuTb 3TO HayyHoe HabnoaeHue Ha cebe. OHa
BeNena ABOPELIKOMY NOCTaBUTb B KOMHATY Ha HOYb Nobonblue pacTeHuid. Ha yTpo aama npo-
CHyJ1aCb C CUNbHOW ro/I0BHOM 60Mbt0 M B TOT XXe Bevep Ha NpuéMe pacckasana BCEM, YTO
MpucTnu NAyT 1 06MaHLWMKK.

YyéHble B3BONIHOBaNNCb, U Koponesckoe obLiectBo nonpocuno MpuctamM noBTopuTb OMbIT.

Bbin Beyep. B 60nbLIOM 3ane cnaenu y4éHble B MaHTUSX U 6enbix napukax. fopenn ceeyw.
Bce B TUWMHE cocpefoToveHHO Habnoganu 3a TeMm, uto genan Mpuctau.

— BOT BMAMTE MBILWOHOK B COCYAE C BETKON MSTbI XMW.

— HeT, OH 3aabIxaeTca v yMUpaeT, — pasgannch ronoca.»

Ha pocke!

3anuweM CxeMy npoLecca AblXaHus B TETpajb.

CnoxHble OpraHnYeckue BelecTBa + KUCIOPOoA = YrNeKNCabin ra3 + Boaa +E (sHeprus)

2). CamocTosTensHO paboTa ¢ y4ebHNKOM B napax.

3anonHute Tabnuupbl «CpaBHEHWe ropeHve u AbixaHue». Tabnuua AoMmKHa codepxaTb cne-
Aylolue ceegeHuns:

FOpeHune CX0AHO C AblxaHneM. Ho ropeHune npoTtekaeT odeHb 6yYpHO 1 BbICTPO, C BblAeNeH!-
eM 60MbLIOro KONMYECTBa Hepruun. A npu AblXaHWKM PasfoXeHWe OpraHMYecKux BeLLecTs,
NPOUCXOANT MEASIEHHO, NOCTENEHHO B HECKO/bKO 3TAMOB, HA KaXA0M M3 3TanoB BblAenseTcs
HebonblLloe KOMYECTBO SHEPrMKN, KOTOPOE PaCTEHWS UCMOMb3YIOT HAa POCT, pa3MHOXEHME U
ApYyrue NpoLecchl CBOEM XU3HEAEATENbHOCTMY.

3). OnbIT C UCMONTb30BAHMEM AAaTYMKOB KUCNIOPOAA M YINEKUCIONO ra3a uudposon nabopa-
Topum Releon Lite.

OnbIT:

MHCMpyKyus K 8bINOJIHEHUIO

B3snm Tpu npo3payHbix HaHKu:

* B nepsyto nomectnnm 30—40 Habyxwwmx npopacTaowmx cemsiH daconu;

* BO BTOPYO — KOPHENI04bl MOPKOBW, Nepea onbiTOM NOMECTUN B BOAY Ha TPU AHS;

* B TPETHIO — CBEXeCpe3aHHble CTe6/IM pacTeHUs C IMCTbSIMM.
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BaHkun 3aKpbinnM Npobkamn W NOCTaBUAM B TEMHOE TEMNOE MECTO.

Ha cneaytowmin aeHb onycTunu B Kaxkayto 6aHKy AaTuMK KUCIOpoAa M YrNeKUCIoro rasa
undposon nabopatopun Releon Lite.

3anyctunu nporpammy Releon Lite.

3amKCcMpoBanm daHHbIe.

3anonHunu Tabnuuy

baHka 1 baHka 2 baHka 3

Kucnopoa

Yrnekucnbli ras

Yyalmecs [enatoT BbIBOA: O TOM, YTO BCE OpraHbl AbllaT. [oCKONbKY Npy NpoTeKaHuu npo-
LIecca AbIXaHWs MOrNOLLAETCS KUCNOPOA W BbIAENSETCS YINEKUCbIN a3, KOTOPbIV He noaaep-
XXMBAET ropeHus.

BAXXHO!

TeopeTuyeckoe nosicCHeHue

EcTb N1 y pacTeHun cneuuanbHble opraHbl AN1s AblXxaHus?

Y pacTeHMN HET CreumnanbHblX OpPraHoB [bIXaHUs, HO Y HUX B KOXMLE SIUCTa pacnonoxe-
Hbl YCTbMLA, Yepe3 KOTOpbIE NPOUCXOANT ra3006MeH. YCTbMuUa COCTOAT U3 ABYX 3aMbl-
KaloLWmX KNETOK U YCTbMHHOVI LLENN, YEPE3 KOTOPYIO KUCIOPOA MOCTYMAET B MEXKIETHU-
KW NNCTa, a 3aTeM B KNETKU. B kneTkax nponucxoamT NpoLecc OKUCIEHNS OpraHUYeCcKmX
BellecTB (pacnaa) obpasyeTcs yrnekucbii ra3, KOTOpbIM yaanseTcs u3 KNeTok Yepes
YCTbUYHYIO LWESb.

[lbIXaHWe y pacTEHUA MOXET NMPOUCXOAUTb B KOPHSIX U B cTebnsx. Kaxaas Knetoyka
PaCTEHWUM AbILUT. B KOPHSIX NOrMOLLEHME KMCIOPOAA OCYLLECTBASIETCS C MOMOLLbIO KOp-
HEBbIX BOJIOCKOB, a B ctebnax — Yepe3 YeyeBUUKNn. ﬂ03TOMy nocne AaoXxad U nocne
NOSINBA KOMHATHbIX paCTEHUI HEOOXOAMMO PbIXNTb 3eMJILO, YTODObI YBENUYMUTL AOCTYN
KMCNopoaa K KOPHSIM.

|/|TaK, Mbl C BaMWN YCTaQHOBW/IN, YTO PaACTEHUAM HEOGXO,CI,I/IM Kncnopoa anga AbiXaHUs.
Ho B pacTeHusx npoTekaeT NpOTUBOMOMOXHbIMA NPOLIECC (POTOCMHTES, B pe3y/bTaTte KO-
TOPOro KMCiiopoa BblAENAETCA. be3 KMCnopoaa XuBbl€ CYLLECTBA XXNTb HE MOTYT.

NMOMOLLb YYUTEJIO

3aKpenieHue 3HaHUK yuyawuxcs

Kak Bbl OTBETUTE Ha MpO6IEMHbIE BOMPOCHI, MOCTABMEHHbIE B HaYane ypoka?
CpaBHUTE AblXxaHWe N (POTOCUHTES.
OTBETbTE Ha BOMPOCHI, 3aNONHUTE Tabnuuy.

YepTbl Npouecca doToCHHTE3 AbixaHne

1. B kakunx KneTkax npomcxo- B kneTkax, cogepxalimux xso- Bo BCex kneTkax pacteHus
anT? ponnacTbl

2. Kakow ra3 nornoulaercs? Yrnekucnbin ras Kucnopop,

3. Kakoii ra3 Bblaensietcs? Kucnopoa Yrnekucnblii ras
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YepTbl npouecca doTOoCHHTES ObixaHue
4. B kakoe BpeMs CyTOK [HéM KpyrnocyTouHo (M gHEM U Ho-
npoucxoauT? Ybl0)
5. YT0 nponcxoauT c opraHn- | ObpasytoTcs Okucnsaiotcs (pacnagatorcs)

YECKMMU BELLECTBAMM?

6. JHeprus? HakannneaeTtcs Boigensetca

Bonpocs! B popmaTte N'MA, BINP

1) BctaBbTe nponyLleHHble CoBa. (MCNob3ys AaHHble Tabnuupbl)
1. PacTeHus npu AblxaHun NOrnowatoT
2. PacteHus npu AbIxaHuW BblAENsoT
3. OpraHnyeckune BewlecTBa MpU AblXaHUM

4. PacTeHus gblwar B BpeMS CyTOK.
5. Abiwat OpraHbl pacTeHus.
6. Mpu PpoTOCMHTE3E KNCNOPOAA 6onblue, yem Mpy ObIXaHWK.

2) U3 npuBeaeHHbIX HUXE NPU3HaKoB BblbepuTe NpuU3Haku, XxapakTepusytowme goTo-
CUHTE3 U AblXaHue.

A) MpouncxoaunT BO BCeX KneTKax. (AblxaHue)

B) MpoTtekaeT ToNbko Ha cBeTy. (hOTOCUHTES)

B) MornowaeTcs yrnekucnbiin ra3 1 BbiaenseTcs kucnopod. (hoTocuHTes)

) NMpoucxoanT B KNeTKax ¢ xnoponnactamu. (PoTocuHTes)

[1) MpoTekaeT Ha CBETY M B TEMHOTY. (AbIxaHWe)

E) OpraHunyeckue BellecTBa 0bpasyroTcs. ((POTOCMHTES)

X) OpraHunyeckue BellectBa okucnsaoTcs (pacnagatotcs) Ao CO2 n H20. (abixaHue)

3) MornoLwaeTcs KUCNOPOA U BbIAENSETCS YINEKUCNbIN ra3. (AbIXxaHue)

3)BcTaBbTe B TEKCT MPOMYyLIEHHbIE CIOBa.

1. B npouecce dhoTocnHTE3a OpraHNYecKunx BeLeCTB, Npu AbIXaHUKU OpraHuye-
CKMe BeLLecTB

2.DOTOCMHTES NpOoTEKaeT TOJ'IbKO , @ MPoLecc AbIxaHus

3. B pacTeHuu Ha CBeTy NpoTeKaeT npoLecc n

4, ®OTOCUHTE3 NPOTEKAET B KNETKAX, coAepxalumx xnopodunn, a npou,ecc AbIXaHWs

B oTnmume oT npouecca AbixaHus, (POTOCUMHTE3 MPOTEKAET TOSIbKO B OpraHus-
Me

Ypok N2 2,
«M3yueHne paboTbl OpraHoB KpoBOOGpaLLeHns» .
(buonorus 8 knacc)

Llenb ypoka: 0606WuTb 3HaHMS yyalmxcs No TeMe «KpoBb M KpoBOObpaLleHue», uc-
NOMb3ys 3HaHWUS NO PasNYHbLIM pasgenam 6uonornm n GU3nKK; CoBEPLUIEHCTBOBATb HaBbIKK
KOHTPO/IS U CAMOKOHTPOSIS Y YHaLLMXCS.
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3apaum:

O6pazosamesibHAA: CNOCO6CTBOBATb (POPMUPOBAHUIO Y YHALLMXCS 3HAHUW NO Pa3/IMYHbIM
pasgenam 6uonorumn n husmkn. YctaHaBAMBaTb CBA3b MEXAY OTAENbHLIMW TEMaMK 3TUX Npea-
METOB. HayunTbCs MCNOb30BaTh NOMYYEHHbIE 3HAHMS HA NPAKTUKE.

Pa3susarowan: npoaomxuTb GOPMUPOBATL YMEHUS CUCTEMATM3MPOBATL U BbIAENATb rNaB-
HO€, CYLLEeCTBEHHOE, YCTaHaBNNBaTb NPUYMHHO-CNEACTBEHHbIE CBSA3M, CNOCOHCTBOBATL pa3Bu-
TUIO BOOBPaXeHNs!, yCTaHaBNMBaTb CBA3b TEOPUM C NMPAKTUKON.

BocnumamesnbHasa: cnocobcTBoBaTb POPMUPOBAHUIO COMETAHNUS UHAMBUAYANBHbIX, FPyn-
NOBbIX W KOJINIEKTUBHbIX BUAOB AESATENBHOCTM.

O6opynoBaHue: undposas nabopatopus no dwusunonorum (aatyumk YCC).

Tun ypoka: MHTErpupoBaHHbIA. YPOK MO3BOMUT YYalUMMCSt MOHSTb MPOLECCH, NPOUCXOAS-
LLMe B OpraHn3Me YenoBeka C TOYKM 3peHust bronorum n dusnku.

MnaHnpyemblie pesynbTaThbl

MemanpedmemHsble pe3ysbmamsi:

ObyueHwue yyalmxcs nonyyaTb 3HAHUS, UCNONb3YS pa3fIMYHble BUAbI AESTENBHOCTU U UC-
MONIb30BaTb 3TU 3HAHWS ANS NMPOBEAEHWS SKCMEPUMEHTANBbHO-MCCNEA0BATENbCKUX PaboT.

Jlu4YHOCMHbIe pe3y/ibmamel:

®opMrpoBaHMe HaBbIKOB 0byYeHust; npuobpeTeHune onbiTa pabotsl ¢ UKT (No nporpamme
OAMH KOMMbIOTEP, OAMH YUYEHMK), a TakxKe NnabopaTopHbIM 060pyaoBaHMEM NO husmke u und-
poBol nabopatopueit no 6uonornn; HopMMpoOBaHWE HABLIKOB OCHOB MOAENMPOBAHUS MPO-
LieCcoB.

YHusepcasibHble y4ebHble delicmsus:

dopMMPOBaHNE YMEHWI YCTaHABNMBATbL NPUYNHHO-CNEACTBEHHbIE CBSI3U, CTPOUTL JIOrnye-
CKOE pacCy)XAeHUe, YMEHNE CaMOCTOSTENbHO NIaHUPOBaThb MyTU AOCTUXEHMUS LENEW, YMEHNE
paboTtaTb C coBpeMeHHbIMM WKT 060pyaoBaHNEM MNPUMEHSITb MOMYYEHHbIE 3HAHUS Ha MPaKTy-
Ke.

®opMbl 06yueHuns: PpoHTanbHble, UHANBMAYANbHbLIE, FPYNNOBbIE, UCCNEeAOBaTENbCKME.

Mertogabl: CNOBECHbIE, HArNAAHbIE, NMPAKTUYECKME, AEAYKTUBHBIE.

MOHATHUA M TEPMUHDI: BMAbl COCYA0B, TOHOMETP, FMNEPTOHUS, CKOPOCTb ABMXXEHUS, Ya-
CTOTa nynbca, TennoobMeH, razoo0bMeH.

Yualumecs aensitcst Ha 4 rpynnbl o pe3ynbTaTaM NpeaBapuUTEbHON NPOBEPKM 3HAHWMI MO
TeMaM: «[lBMXXEHME KpoBW No cocyaam», «OpraHbl KpoBoobpalleHus», «3akoH bepHynnm»,
«[laBneHune B XNAKOCTSX U rasax», «Cooblatowmecs cocyabl», «M3mepeHne AaBneHns B Xua-
KOCTSIX U B razax», «TennoobmeH».

X044 YPOKA

3Tan ypoka 1. OpraHM3aLUMOHHbI

Mpeanonaraemas NPOAOIHKUTENBHOCTb: 1—2 MUH.

Meparornyeckas AesTenbHOCTb YYUTens:

NpoBepsieT rOTOBHOCTbL K YPOKY, OpPraHn3yeT BHUMaHWe Kacca K paboTe Ha ypoke, CO3AaeT NOMoXu-
Te/bHbIV 3MOLMOHANbHbIN HACTPO Y 0BYyYatoLLMXCS.

YuebHas aesTenbHOCTb 0ByyatoWwmxcs:

3MOLMOHANIbHO HACTPamMBalOTC Ha MPeACTOSLYI0 y4ebHY0 AesTenbHOCTb.

76 B conepxaHue




Bnosiormns

3Tan ypoka 2. AkTyanusauus u 06o6weHne 3HaHuiH

MpeanonaraeMas NpoAO/MKUTENBHOCTb: 6 MUH.

Megarornyeckas LesTenbHOCTb YUnTens:

¢ MPOBOANT (DPOHTaNbHYIO becesy; akTyannsupyeT UMEIoLMeCs 3HaHNs, NOMOraeT 0600LEHMIO 3HaAHWI;

¢ CO37a€eT Ans 06yyarowmxcs npobnemMHyto cuTyaumio; NobyXaaeT K BbICKa3blBAHWIO MPEASIOXEHUN
0 cnocobe 1 cpeacTBax AOCTUXEHWS NOCTAB/IEHHOW LieNN.

Paboma ¢ mepmuHamu u noHAMUAMU.

MocmaHoska npobemHoz20 sonpoca: Ceppue — caMblit paboTOCNOCOOHbIN, NPOAYKTUBHBIN, PYHK-

LUMOHANbHBIN M BaXHbIA MEXaHU3M B HalleM opraHu3me. Cepauy faxe CTaBAT NaMsATHUKW. Tak na-

MSATHUK CEpALY YKpaLaeT ABOp UHCTUTYTa cepaua B [epmu.

Yenosek — OTKpbITas buonornyeckas cucrtema. NMo3ToMy CTPOEHWE OPraHOB ¥ NPOLECCHI, MPOUCXO-

ASLME B HUX MOXHO 06BSICHUTD HE TOMbKO C TOUKM 3peHMst 61M0Norumn, Ho 1 U3NKN U XUMKK.

lvnotesa.

JlokasaTtb, 4TO NPOLECCHI, MPOUCXOASLLME B OpraHn3Me YenoBeka, 00yC/ioB/eHbI 3aKOHaMMN (PU3NKMK.

N paccMoTpeTb Ha NpuMepe CUCTEMbI OPraHOB KPOBOOOpaLLEeHUS.

AKTyanu3aumsi OMOpHbIX 3HAHWUM .

Wcnonb3ys Tabnuubl U pUCYHKM, NOBTOPUTD:

1.3 Kakux opraHoB COCTOMT CUCTEMA OpPraHOB KPOBOOOPALLEHNS»?

2.HazoBuTe Kamepsbl cepaua, Ux CTpoeHne n dyHKUKUK.

3.CTpoeHune n ¢yHKUMM KnanaHoB cepaua.

4.Paborta cepaua.

5.0c06eHHOCTM CTPOEHMSI MONEPEYHO-M0N0CATON CEPAEYHONM MbllLLbl. 6.ABTOHOMMUS.

YyebHas aedaTenbHOCTb 0byyaoLWwmxcs:

OTBEYAKOT Ha BOMPOCHI, BbICKA3biBAOT CBOW MPEANONIOXEHUS. NpeasiaraloT U COrfacoBblBalOT C yuu-

Tenem TeMy U Uenb YPOoKa; NpeanaratoT crnocobbl U CpeacTBa AOCTUMXKEHUS LENW.

Mpeanonaraemblii OTBET Ha BOMPOC.

Bo3MOXHO, C/iM UCNoNb30BaTh PACTBOPbI COMEN, 06pa30BaHHbIX rasioreHamu.

3tan ypoka 3. l[puMeHeHne 3HaHMii B HOBOW CUTyaLum

MNpeanonaraemMas NPOAO/MKUTENBHOCTL: 25 MUH.

Meparornyeckas AesTeNbHOCTb YUnTens:

1) BeneHve Beceabl, OTpaxatolen Bonpockl: Ha cnaiae kapTWHKW: TOHOMETP, CEKYHAOMEP, Hacoc,
BOZONPOBOAHbIE TPY6bl. COCYA C KPACHOW XMAKOCTbIO.

®poHTanbHas becepa:

1. Kakas accoumaums BO3HUKAET Y BaC, NP1 BUAE 3TUX NPeAMETOB C OpraHamm yenoseka?

2. Kak Ha3bIBaeTcs cucrema, CoCToALLas U3 cepaLia, KPOBM pas/inyHbIX COCYI0B B OpraHu3Me Yenoseka?
Mpeanonaraemble OTBETbI: KPOBEHOCHAs CUCTEMA UM CMCTEMA KPOBOObpaLLeHus.

3. Kak Bbl yMaeTe, Ans Yero HyXHbl 3TU dusnyeckme npubopbl?

Mpeanonaraemble OTBETbI: A1 U3MEPEHUS AABNEHUS KPOBU, ANS M3MEPEHWS YMCNA COKPaLLEHWIA
cepaua, 4ns nsMepeHus nynbca.

[ns yero HeobxoAMMO U3MepPATb AaBNEHNE KPOBU, NYNbC?

Mpeanonaraemble OTBETbI: U3MEPEHMe AenaloT AN TOro YTobbl KOHTPONMPOBaTh paboTy KPOBEHOC-
HOW CUCTEMBI, NS U3y4eHUs €€ paboTbl.

B BawueMm knacce nocne NpoxoxaeHust MeEAOCMOTPOB, aHANU3 pe3yNbTaToB NMoKa3as, OTKIOHEHMS OT
HOPMaTMBHbIX NoKa3aTenen. Yem MoryT 6biTb Bbi3BaHbl 3TU U3MEHEHUS?

WTaK, y Hac eCTb YCNOBHbIE MOAENM, BXOAALME B KPOBEHOCHYIO CUCTEMY U (Pu3nyeckme npnbopsl.
Kcnonb3yto atn pusunyeckne npubopsbl, UMdposyo 1abopaToputo, oLeHUTe CBOE COCTOsSIHUE opra-
HM3Ma Yepe3 paboTy opraHoB KpoBoobpaLLeHMs MonpobyiiTe chopMynmMpoBaTh LiENb HALLErO YPOKa.
Mpeanonaraemble OTBETbI: UCCIEA0BaHNE paboTbl KPOBEHOCHOM CUCTEMbI YESIOBEKaA.

[ns opraHuzauun nocneaytolwen paboTbl Mbl KNacC pasAenuiyM Ha HeCKONbKO rpynn .
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3T1an ypoka 3. [[puMeHeHue 3HaHNi B HOBOW CUTYaLum

3apaHue rpynnbi N2 1:

Onpepenutb AaBneHue U NynbC KaXAoro YneHa rpynnbl, 3anonHuTb Tabnuuy. CpaBHUTL NOSTyYeHHbIe
AaHHbIE CO 3HAYEHMAMM CPeLHeCTaTUCTUYECKOro YenoBeka Bo3pacta 13—14 net. CaenaTtb BbIBOA U
OTBETWUTb Ha BOMPOChI. BbibpaTb Aenerata, KOTOPbIM AONOXUT pe3ynbTaThl paboThl M CAENAET BbIBOA.
3agaHue rpynnbi N° 2:

CobpaTb 13 NpeanoXeHHbIX NPeAMETOB MOAENb KPOBEHOCHOW CUCTEMbI YenoBeka. O6bCHUTDL, NO-
YeMy B Kanunisipax KPoBb TEYET C MEHbLUEN CKOPOCTb), YEM B KPYMHbIX COCyAaX. (aopTe, BeHax, ap-
Tepusix). Mo 3akoHy BepHynin 0 Hepa3pbIBHOCTU CTPYM

(Bo ckonbko pa3 ceveHue cocyaa 6osblie BO CTONBKO Pa3 CKOPOCTb TeYEHMS XUAKOCTM B 3TOM COCY-
[e MeHble 1 HaobopoT)

HapywaeTcs v pusnyecknii 3aKkoH bepHynam o HepaspblBHOCTU CTpyn?

3apgaHue rpynnbi N2 3:

HapyweHune kpoBoobpaLleHWst Npyu HaNOXEHUM XryTa.

3ananue rpynnbi N2 4:

BnusiHne uanyeckon Harpysku Ha 4acToTy MynbCa M AaBNeHus yenoBeka (B MPEeASOXEHHON rpynne
BblOMpPaloT TPEHMPOBAHHOIO YesioBeKa U HETPEHNPOBAHHOMO)

Haiaute 3aBMCMMOCTb YacTOTbl My/bCa OT Harpy3ku YENOBeKa C MOMOLLbIO LMdpoBoit nabopatopum
W cAenaifTe BbIBOA O TOM, KaK 3aBMCUT 4acToTa YAApOB CEPALa NpW YBENUYEHUM (PU3NYECKON Harpys-
KW Yyenoseka.

3T1an ypoka 4. KOHTponb ycBOeHus1, 06CyaeHne AonyLeHHbIX OWM60K U UX KoppeKLms

lNpeanonaraemMasi NPOAO/MKUTENBHOCTL: 6 MUH.

Meparornyeckas AesTenbHOCTb YUUTENS:

opraHusyet 06CyXaeHWe pe3ynbTaToB ypoKa, YTO MpOLECCh, NPOMCXOASIUME B OpraHU3Me YenoBe-
Ka, 06yCnoBneHbl 3aKOHaMM (PU3NKMN.

(YunTenb 3aBepluaeT paboty rpynnbl N21, N2, N3, N24.)

MpoBOAMT aHanu3 oLUeHKW paboTbl rpynnbl.

BbiCkaXxnTe CBOE MHEHME, YTO MOMAYYMNOCh, Kakue BOMPOChHl Bbi3Bann 3aTPyAHEHUS.

Kakoii BUA AeSTENbHOCTM Bbl BbIOUPAEeTe ANs peLLeHnst STUX TPyAHOCTEN?

YuebHas aesTenbHOCTb 06yyatoWwmxcs:

[enaroT BbliBOAbI

3Ttan ypoka 5. UHdopmMaumsa o poMaluHeM 3agaHnmn U pednekcus

Mpeanonaraemas NPOAOMKUTENBHOCTb: 6 MUH.

Meparornyeckasl AEATENbHOCTb YUUTENS:

WH(OPMUPYET O [OMALIHEM 3afjaHuK, [AeT KOMMEHTapWii Mo ero BbiMOMHEHMIO;

BbIAAET aHKETy pedreKkcun K ypoKy W npeanaraeT paccuutaTb «MHAMBMAYaNbHbIA MHAEKC KayecTBa

ypoka>»;

NoABOANT pedNeKCMBHYIO CTAaTUCTUKY YpOKa MO KOMMYECTBY YYEHMKOB, Y KOTOPbIX MHAEKC KayecTsa
BblLLE 3HayeHus 5;

AEMOHCTPUPYET 3anucb NpobneMHOro BOMpoca ¥ Lenu ypoka, crpailmeaeT: «Kak Bbl gymaeTe, pe-

LWeH v NpoBneMHbI BONPOC, AOCTUIHYTA NN Lienb?».

YyebHasi AesTenbHOCTb 0ByyatoLmxcs:

33[1al0T YTOYHSIIOWME BOMPOChl O BbINOMHEHUM [OMALLHEro 3aAaHus;

PacCuMTbIBAOT «MHAMBMAYANbHbBIN MHAEKC KAaYeCTBa YpoKa»;

ONpeAenstoT CTeneHb COOTBETCTBUSI MOCTABAEHHOW Liesn U pe3ynbTaToB AESTENbHOCTU; CTENeHb CBO-
€ro NpPOABMXKEHUS K Lienu;

BbICKa3blBAlOT OLIEHOYHbIE CYXAEHMS M COOTHOCST pe3ynbTaTbl CBOEH AESTENbHOCTU C LIENb0 ypoKa.
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Martepuanbl 4ns NOAroToBKU K YPOKY

OpraHu3aunoHHbIi MOMEHT

WTak, cepaue YeTbipExKaMepHOe, COKPaLLAeTCst pPUTMUYHO M NPOTAIKMBAET KPOBb MO COCY-
Aam, bnarogapsi CeEpAeYHON MblLLE.

CerogHs Hall ypoK MOCBSILLEH KPOBEHOCHOM cucTeMe YenoBeka. CeroaHst Mbl AOMKHbI C
BaMu 0606LLMTb M CUCTEMATM3NPOBATb HaLIM 3HAHMS O KPOBM M KPOBEHOCHOW CUCTEME.

MaTtepunanbl gnsa KonupoBaHUs

3apanue rpynnbl N2 1: Onpenenutb AasiieHWe M NySbC KaXaoro YiaeHa rpynnbl, 3anon-
HUTb Tabnuuy. CpaBHUTb NOMYYEHHbIE AaHHbIE CO 3HAYEHUAMM CPEAHECTAaTUCTUYECKOrO Yeso-
Beka Bo3pacta 13—14 net. Caenath BbIBOA M OTBETUTH HA BOMPOCHI. BblbpaTh AeneraTa, KOTO-
PbI AONOXMUT pe3ynbTaThl paboTbl U CAENAET BbIBOA,

Mpennonaraemblii BbIBOA:

[laHHble pe3ynbTaToB U3MEPEHMS NMOKA3bIBAIOT, TO UTO KPOBEHOCHbIE CUCTEMbI YHAaCTHUKOB
rpynnbl UMEIOT pa3Hble NnapaMeTpbl AaBfieHus W nynbca. Pe3ynbTaT CpaBHEHUS C HOPMATWMBHbI-
MM NOKa3aHUsIMKU ANg AaHHOro BO3pacTa roBOPSAT O TOM, YTO Y OTAESbHbIX Y1EHOB rPynnbl OT-
KNOHEHMS AaBNeHNs U Mynbca Bbi3blBAOT TpeBory. Heobxoammo nponssectu 6onee Tuwatenb-
HOe UCCNefoBaHNs B MEANLMHCKOM YUpeXXaeHuu.

YuTaloT BONPOCH! U AAlOT OTBETHI.

B kaxaoM HoyTbyke AaHHOW rpynnbl pa3MeLlaeTca nyctas Tabnvua v AatoTcs AOMONHM-
TesbHble BOMPOCh!.

3agaHue rpynnbi N2 2:

CobpaTb 13 NpeaNoXeHHbIX NPeAMETOB MOJENb KPOBEHOCHOW CUCTEMBI YenioBeka. Obbsic-
HUTb, MOYEMY B Kanunispax KpoBb TEUET C MEHbLLEN CKOPOCTbIO, YEM B KPYMHbIX COCyaaX.
(aopTe, BeHax, apTepusix). o 3akoHy bepHynnn o HepaspbIBHOCTH CTPYMW.

(Bo ckonbko pa3 ceyeHune cocyaa 6obLie BO CTONbKO Pa3 CKOPOCTb TEYEHUS XMAKOCTU B
3TOM cocyne MeHblie U HaobopoT). Hapywaetcs nn pusndeckunii 3akoH bepHynnm o Hepas-
PbIBHOCTU CTPYMW.

[ns 06bACHEHMS ABMXEHMS KPOBM B COCyAaxX MO3HAKOMMMCH C 3aKOHOM bepHynnu. OH
eLlé Ha3bIBAETCS 3aKOHOM HenpepbIBHOM CTPYyW.

")

"'SI' ....... ]

Puc.15. CtpoeHue cocyga (nnowaab cedeHns cocyaa, CKOpOCTb ABMXKEHUS KPOBU
B cocyae)
Uepe3 pasHble ceyeHust Tpybbl 3a 0OAHO M TO e BpeMs NMpOXOAdT OAMHAKOBble 06beMb

xuakoctn. OTCloAa NOMy4YaeTcs, YTo TaM, FAe ceyeHune Tpybbl 6OMbLUE, CKOPOCTb TEYEHUS XA -
KOCTW MeHbLLE U HA0bOpPOT, TaM, rAe ceyeHne Tpybbl MEHbLUE, TO TaM CKOPOCTb TEYEHUS Xna-
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KOCTU

6onblwe. Yem 6onblue CKOPOCTb ABUXEHUA XNUAKOCTU, TEM 6onbliee aaBneHne npons-

BOAUT XXNAKOCTb Ha CTEHKM COCyAaa.

PaccmoTtpuTe Tabnuuy.
Ne n/n Cocyaw! AvameTp CkopocTb OasneHune
MM cM/c MM, pT. CT.
1 AopTa 20 50 50—150
2 ApTepun 5—10 20—50 80—20
3 ApTepuonsl 0,1—0,5 1-20 50—20
4 Kanunnspol 0,5—0,01 0,05—0,1 20—10
5 BeHyrbl 0,1—0,2 0,1—1 10—2
6 BeHbl 10—30 10—20 /-5/-/+5/

MocMOTpUTE Ha AaHHblE Tabnuubl M NOCTapalTeCb 06BACHUTL MNOYEMY NPU YMEHbLLIEHWUN
AVAMETPa COCyZla CKOPOCTb KPOBM, ABMXKYLLENCS MO HAM YMeHbLUaeTcs. [poTuBopeYaT v 3T
[aHHble 3aKOHY BepHynnn o Hepa3pblBHOCTW CTpyW. [N NpaBUAbHOMO BbIBOAA MOCMOTPUTE Ha
MOZElb KPOBEHOCHOM CUCTEMbI YENOBEKA.

B HoyTbyKke AaHHOM rpynmnbl pa3MeLLAeTCs 3aKOH BepHynnu, AONONHUTENbHbIE BOMPOCHI.

lNpegnonaraeMble OTBETHI: 3aKOH He HapyLlaeTCqa TaK KakK A4 OTBETa HaA 3TOT BOMPOC

HeobXxoAMMO NMOMHMUTb, YTO 06Las NOLWaAb CEYEHNS BCEX KAMUNISPOB HAMHOMO 60/blue YeM
MoWaab Ce4eHns aopTbl, BEHbI UK apTepuM, NO3TOMY CKOPOCTb KPOBM B Kanwuisipax MeHbLUe.
3anaHue rpynnbi N2 3:
HapylweHune KpoBoOobpaLLeHUs NPy HANOXEHUM XryTa.
ObopyaoBaHue 1 MaTepuarnsbi:

N =

w w

6.
7.

8.
AH

MOPTATMBHbIA KOMMbIOTEP;
AATUMK TemnepaTypbl;
NPOYHAsA HATb UM TOHKWUM LHYP ANMHOM oKono 40—60 cm.

OonbIT:
MpucTynaitTe K BbINOMHEHMIO OMbITa
HaunHanTe peructpaumto AaHHbIX. s 3Toro Haxmute kHonky «CTAPT» Ha naHenu
WHCTPYMEHTOB.
3anucbiBaiTe AaHHble He MeHee 30 c.

. He npekpallas 3anucu aaHHbIX, BbICTPO M Tyro 06MoTaiiTe ABa Nanblia (Kaxabli oTaeNb-

HO, 6OMbLLON 1 YKa3aTeNbHbIN) HATKON.

MponomkanTe 3anucb, OTMEYast BHELLHWE MpU3HAKW HapylieHus KpoBoobpalueHus (no-
KpacHeHue, a 3aTeM U MOCMHEHWE MOKPOBOB, CHUXXEHME YYBCTBUTENILHOCTU) He bonee
7—10 MUHYT.

He npekpalias 3anmcy 6bICTPO CHUMUTE HUTKY.

Joxautech cTabunmsaumm NokasaHWM AaTyMKa M OCTAHOBWTE pErMcTpaumio Haxas
KHoMKy «CTOl» .

CoxpaHuTe nony4veHHble AaHHble Haxxas KHOMKy «COXPAHUTb».

anu3 pe3ynbTaToB:

PaccMoTpuTe rpaduk 1 cpaBHUTE TEMNEPATYPY B HaYasne onbiTa C MUHUMabHON TeMnepa-

TypoW
1.
2.

80

1 TEMNEepPaTypoK B KOHLIE OMbITa.

OTMETbTE Ha rpaduke MOMEHTbI HANOXEHUS U CHATUS MEPETSHKKM:

Cpenante BbIBOA O BUSIHAM CKOPOCTU ABUXXEHWSI KPOBM MO COCYAaM U TennocHabxe-
HWUSI OTAENbHbIX YacTel Tena, B KOTOPbIX NPOTEKAeT KPOBb.
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3apaHue rpynnbi N2 4:
BnunsiHue cunsnyeckoit Harpy3ku Ha 4acToTy NynbCca W AaBNeHNs YenoBeka (B NpeaioXeH-

HOM rpynne BbIbUpaloT TPEHMPOBAHHOMO YeN0BEKA M HETPEHUPOBAHHOIO).

HanauTe 3aBMCMMOCTb YacCTOTbI MyfibCa OT HArpy3Kun YenoBeka C MOMOLLbIO LndpoBom Nna-
BopaTopuu 1 caenanTe BbIBOA O TOM, KaK 3aBUCWUT YacToTa yAapoB cepaua Npy yBeNUYEHUH
(U3MYECKON Harpy3Kn YenoBeka.

MHCMpyKYuA K 8bINOJIHEHUIO

1. Nogkmounte gaTumk YCC yepes USB nopT K [K.

2. 3aKpenuTe AATUYMK Ha nasbLe pyKW.

3. OnpegenvTe YMCNO yAapOB NynbCa B CNOKOWHOM COCTOSIHUM W A@HHbIE 3anuwuTe B Ta-

6nuuy.

4, Cpenaite 10 npuceaaHnii M NokasaHWs 3anulIMTe B Tabnuuy.

5. Cpenante 20 npuceaaHui M nokasaHus 3anuwuTe B Tabnuuy.
6.
N onbiTa Yucno npucepaHui YacroTta nynbca
1 0
2 10
3 20

Mo pe3ynbTaTaM paboTbl cAenanTe BbIBOA O TOM, KaK 3aBUCUT MyJbC YEN0oBeKa OT (hU3nYecKom
Harpy3ku. MocTtapaiTecb 06BSCHUTL Takyto 3aBUCMMOCTb. OTYET npeacTaBUTENEN rpynn Mo
npoaenaHHon pabote. B KoHuUe ypoka MUHK-TECT (No Bbibopy yuutens)

MOMOLLb YYUTEJIO

Bonpocbl B hopmaTe BIMP, TKA

1. PaccMoTpuTE XapaKTep ABMXEHWS cepaLa U noadepuTe NpasnibHOE CI0BO XapaKTe-
pu3syroLee 3T0 ABMKEHnE?

A) KoHBYnbcus; B) puTMMYHOCTL;  B) BecnopsaovHoCTb

2. C noMoLLbko Kakoro m3nyeckoro 3akoHa MOXXHO 06bSICHUTb ABUXKEHWNE KPOBU B CO-
cypax?

A) Tyka; b) bepnynnu; B) Apxumena

3.4T0 3acTaBnsieT KpPoBb ABMraThCst MO COCyaaMm?

A) pa3HOCTb AaBneHus B cocydax; b) pasHOCTb BbICOTHI Tena;

B) cuna TshkecTtn

4.B Kakux cocyaax HU3Koe AaBiieHue, No3TOMY nepeaBMXeHUIO KpoBK CrocobCTByoT
KnanaHbl?

A) kanunnspbl; B) BeHbl;  B) apTepuu;  I) BEHy/bl

5. B KakoM Kpyre KpoBoobpalLeHns NpOUCXOAUT HacbILEHME KPOBM KMCIOPOAOM?

A) manom; B) 6onbliomM; B) cpeaHem

Ypok N2 3. «Ponb KOXu B TepMOperynsiuum opraHmsma»

(buonorusa 8 knacc)
Llenb ypoka:
CchopMMpOoBaTh Y YHaLLMXCA 3HAHMS 0 YHKLMSIX KOXKM, CBA3AHHbBIX C perynsaumeit nocTosH-
CTBa BHYTPEHHEN CpeAbl OpraHuW3Ma, UCnosb3ys ANS 3TOro 3HaHMs 6Monorum u usnkm, no-
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TpebHoCTb Hepeyb CBOE 340pOBbe, MpMBEYb BHUMaHWE pebEHka K cebe, k cobCTBEHHOMY
CTPOEHMIO Yepe3 OMbIT, NPUIATM K HayYHbIM 3HAHWAM, NMPUBECTU K MOHMMAHWUIO Cebst Kak NIMYHO-
CTW.

3apaum:

Obpazosame/ibHble: KOHKPETU3MPOBATb 3HAHMSI O CTPOEHUM KOXMW; CHOPMMPOBATL 3HAHUS
0 KOXKE KaK OpraHe Tenno0TAaumM; packpbiTb YC/IOBMSt COXPAHEHMSI NOCTOSIHHOM TEMMepaTypbl
Tesla NPy NOBbILUEHWUN M NMOHMXXEHUW TEMMEPATYPbI.

Pa3susaroujue: pa3BuBaTb YMEHUE AenaTb BbIBOAbI U3 Pe3y/bTaTOB MPaKTUYECKOW paboThl;
yCTaHaBNMBaTb B3aMMOCBA3b Mexay dhu3nmyeckonm paboToi M TepMoperynsiuMen opraHu3ma
aHanM3npoBaTb M CpaBHMBaTb MHGOPMauumto, 0606WaTb 1 yCTaHaBAMBaTb NPUYMHHO- Cnej-
CTBEHHbIE CBSA3W.

BocnumameibHbie: NPOAOIKNUTL TMIMEHNYECKOe BOCNUTaHME yyalumxcs, GopMmUpoBaHue
6epeXxxHOro OTHOLWEHNS K CBOEMY 3[10POBbI; Pa3BMBaTb KOMMYHUKATMBHbIE CMOCOOHOCTY.

O6opynoBaHue:

. MOPTaTVBHbIN KOMMbIOTEP MMM NNAHLLET C NPOrpaMMHbIM 06eCneYeHnem
. UndpoBoi AaTuMK TemnepaTypbl

. UnpoBOM AATUMK BNAXKHOCTM

. TONCTas HUTb

. MNACTMKOBBbIN MakeT

. Pe3VHOBOE KOMbLIO

Cnaiabl B Npe3eHTauuu.

NOUT R WN =

X044 YPOKA

3Tan ypoka 1. OpraHM3aLUMOHHbI

MpeanonaraemMas NPOAO/IKUTENBHOCTb: 1—2 MUH.

Meparornyeckas AesaTeNbHOCTb YYUTens:

NpoBepsieT rOTOBHOCTb K YPOKY, OPraHn3yeT BHUMaHWe Kacca K paboTe Ha ypoke, CO3AaeT NOMoXu-
Te/bHbIV 3MOLMOHANbHbIN HACTPO Y 0BYyYatoLLMXCS.

YuebHas aesTenbHOCTb 0byyatowmxcs:

3MOLMOHANBHO HACTPaMBalOTCA Ha MPEACTOSLLYI0 y4ebHY0 AesTenbHOCTb.

3Tan ypoka 2. Aktyanusaums u 06o6uieHne 3HaHWI

lMpeanonaraemas NpoOAO/MKUTENBHOCTL: 10 MUH.

lMeparornyeckas AesTeNbHOCTb yunTens:

MpeanaraeT yyalmmcs NpoCyLWaTb CEPULD CYXXAEHWIA U Ha MX OCHOBE OMPeaennTb TEMY YpoKa W
Lenb ypoka. Ha ntoboM 3Tane BbiCKa3biBaHWS CY>XAEHUN MOXHO 03BY4UTb OTBET.

OyeHb YacTo B MONOAEXHbIX Fa3eTax U XypHanax NybnukyloT NUCbMa YnTaTenen, nocnylanTe oTpbl-
BOK M3 TaKOro «nucbMa». ECTb nn B HEM Buonornyeckme owndbku u HETOYHOCTM? B UéM OHM 3aKnto-
yarortca?

«HakoHeL-To Hayanacb AONroXAaHHas nopa — KaHUKybl!

Ml C NoApYyron NPOCHYNMUCb B NONAEHb U Cpa3y nobexanu Ha nasx. Ckopee B Boay! Hakynaslumch
BAOBOSIb 10 M3HEMOXEHUS, PAaCTAHYIUCb HA NecoYke 1 TpU Yaca 3aropanu. S yunna Ha ypoke bmo-
NIOTUM, YTO YNbTPA(UONETOBLIE IyYN YBENMYMBAIOT POrOBOM CNION KOXM, B K/IETKAX €€ MOCTENEHHO
HaKanJMBAETCs MUTMEHT, NPUAAOLWMIA e/l KOPUYHEBLIN LIBET — 3arap. JTO KpacoTa W 340pPOBbE».
YuebHas aesTenbHOCTb 0ByyatoWwmXcs:

BbICKa3bIBAIOT CBOW MPEeAnonOXKeHNs; COrnacoBbIBAOT C YUMTENIEM TEMY W Lefb YpOoKa; npeanaratT
cnocobbl 1 cpeacTBa AOCTUXEHMS LIENN.
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31an ypoka 3. O6bsicHeHue HOBOro MaTepuana . NMpumeHeHne 3HaHMI1 B HOBOW CUTyaLUm

lMpeanonaraemas NpoACHKUTENbHOCTb: 17 MUH

Megarornyeckas AesaTeNbHOCTb YUnTeNs:

O6bsACHSET yYalumMMCst HOBbI MaTepuan C AEMOHCTpauMen NMOCMOTPUTE Ha CNana W OnpeaenuTe, Ha
KaKkue [Be rpynmnbl MOXHO Pa3AennTb M306paXeHHbIX 34eCh XUBOTHbIX. Kakon npusHak NexuT B
OCHOBE JefleHnst Ha rpynnbi?

(cnaip )

K KaKom 13 3TUX rpynn OTHOCUTCS YeNIOBEK?

Kakoe CBOWCTBO OpraHM3Ma Ha3blBaloT TEMIOKPOBHOCTbIO?

(TennoKpoBHOCTb — CBOWCTBO OpraHW3Ma NoaJepXxuBaTb TeMnepaTypy Tena Ha OnpeaeneHHOM
ypoBHe.) (cnang )

A ceituac pebsiTa, 1 Xo4y BaM pacckasaTb OfHY JiereHay, KoTopas Ha3blBaeTCs:

«McTopus «30M10TOr0 Manbuuka». (cnang )

MoxeTe /M Bbl MHE OTBETUTb M Ha3BaTb OCHOBHbIE NPUYMHBI rMbenn Manbumka?

(yyawmecs GopMynMpytoT OTBET M rOBOPSAT, YTO 3TOT MajbyuK yMep OT nepeoxnaxaeHus. bbina Ha-
pyLueHa QyHKUMS TepMOperynsumun.)

YuebHas OedaTenbHOCTb 0byyaloLmxcs:

CeroaHs Mbl C BaMW NOrOBOPKUM O TEpPMOpPErynaumny. 3anvwnTe TeMy ypoka «TepMoperynsums opra-
HU3Ma» (cnawvg )

C TOYKM 3peHns HU3MKK YenoBeK BCero nlb GuU3nyeckoe Teno M C HUM, Ka3anocb 6bl, AOMKHbI
NPOMCX0ANTb MPOLIECChl, TaKMe Xe Kak C NobbiMM Pu3nyeckumn Tenamu. TemnepaTtypa Tena yenose-
ka 36,6 °C, a B knacce — 24°C. YenoBek AO/MKEH OTAaBaTb YaCTb BHYTPEHHEN SHEPruM OKpyXatoLle-
My BO34yXY, NOKa TeMnepaTypa He CTaHeT oaunHaKkoBoit. Ho pa3Be aTo Tak?

YTO HOBOrO Mbl AO/MKHbI Y3HaTb NO 3TOM Teme? [laBanTe cHOPMyNMPYEM LIENN HALIETO YpoKa (yda-
wyecs opMyMPYIOT LieNn, a yunTenb X KOHKpeTuaupyet) (cnang) O6bsCHUTL, moyeMy Temnepa-
Typa Hallero Tena oCTaeTcst MOCTOSAHHOM.

YTobbl OTBETUTL Ha 3TOT BOMPOC Mbl JOMKHbI BCMOMHUTbL CTPOEHUE KOXM. (Cnaia )

lNpoBeaeHne AEMOHCTPALMOHHbIX OMbITOB.

3T1an ypoka 4. KoHTponb ycBoeHMsl, 06CyxaeHne AonyLleHHbIX OWKN60K U X KoppeKums

MNpepnonaraemas NpoLO/KMTENBHOCTL: 10 MUH.

Meparornyeckas AesTeNbHOCTb yunuTens:

opraHusyeT 06CyxaeHue pe3ynbTaToB UCCNEAOBaHUS, MPOBEPSET NPaBUIbHOCTb 3aMUCaHHLIX W Cae-
NaHHbIX BbIBOAOB. OTMEYaeT BaXXHOCTb MPOTEKAKOLMX NPOLECCOB B XU3HELEATENbHOCTU YenoBeka.

YyebHas AesTenbHOCTb 06yyaroLmnXCs:

CpaBHMBAIOT pe3ynbTaTbl paboTbl B Nape C AaHHbIMKU, MOMYYEHHBIMUA APYTMMU YYEHUKAMU; NpU HEeob-
XOAMMOCTY KOPPEKTUPYIOT BbIBOAbI M YPABHEHMSI XMMUYECKMX PEAKLIMN.

Bonpoce! ans 0bcyxaeHus B knacce:

1. MoyeMy Npu MOMeLIEHNN PYKW B MakeT HabnoaaeTcs nosblleHne TemnepaTypbl?

2. MoyeMy Npu NOMeLWEHNN PyKWU B NakeT HabnogaeTcs NoBbILUEHWE BNAXHOCTU?

3. NouyeMy BO BTOPOM OMbITE BAXHOCTb YBENUYUNACL ObICTPee u Aocturia bonee BbICOKOro 3Hauye-
HWS, YeM B NepBOM?

4. Kakoe 3HayeHue Ans opraHu3Ma umeeT (yHKUMS NOTOOTAENeHUs?

5. MoueMy neTHss ofexpaa 0bblYHO AENAETCS M3 HATypabHbIX, @ HE CUHTETUYECKUX TKaHen?
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31an ypoka 5. NUHdopmaums o goMallHeM 3aaaHum u pecdnekcus

MNpeanonaraemast NPOAOCMKUTENBHOCTb: 6—7 MUH.

Megarornyeckas AesaTeNbHOCTb YYUTens:

WH(OPMUPYET O AOMALLUHEM 3afaHuM, [AET KOMMEHTapWii MO €ro BbIMOMHEHUIO;

pa3aaéT aHKeTy pedniekcn K YPoKy M NpeanaraeT paccuntatb «MHAMBMAYANbHBIA MHAEKC KayecTBa
ypOKka»;

noaBoanT pednekCMBHYI0 CTaTUCTUKY YpoKa MO KOMMYECTBY YYEHWMKOB, Y KOTOPbIX MHAEKC KayecTsa
BbllLie 3Ha4YeHns 5;

AEMOHCTPUPYET 3anncb LEen ypoKa, CnpalumBaeT: «Kak Bbl AyMaeTe AOCTUrHyTa i Lenb?». Ecnu
npobnemMa He pelleHa W Lenb He JOCTUrHYTa, npeanaraeT 0bbsicCHeHWe, W npeanaraeT B AONOSIHEHME
K AOMaLUHeMy 3aaHuI0 NOAYMaTb Hag NpUYMHaMM 3TOrO.

A Tenepb aaBanTe nonpobyem copMynMpoBaTh OCHOBHbIE BbIBOAbI MO AAHHOMY YPOKY.

Koxa — rnaBHbli1 opraH TepMoperynsumu.

B 3aBMCMMOCTM OT XapakTepa peanu3auun TepMOPErynsiTOpHbIX MeXaHW3MOB pa3/iMyatoT Tenso-
KPOBHbIX 1 XONIOAHOKPOBHbIX XXMBOTHbIX.

TepMoperynaums— 370 NpoLecc ypaBHOBELLMBAHUSA TeN1006pa3oBaHns U TENIO0TAAYMN B COOTBET-
CTBUW C YCIOBUSIMW BHELLHEW W BHYTPEHHEN Cpefbl.

HapylueHne npoueccoB TepMOperynsumMM MOXET MPUBECTU K NeperpeBaHvio WA MepeoxnaxaeHuio
opraHusma. (cnaug )

YuebHas aedaTenbHOCTb 0by4atowmxcs:

3a/al0T YTOYHSIOLME BOMPOCHl O BbINOAHEHUM AOMALLHEr0 3aAaHus;

paccuMTbIBalOT «MHAMBMAYaANbHBIN MHAEKC KAaYecTBa ypoka»;

OnpeaensioT CTENEHb COOTBETCTBUS MOCTAB/IEHHON LIENN U Pe3yNbTaToB AesTENbHOCTU; CTENeHb CBO-
€ro NpoABMKEHUSA K Lienu;

BbICKA3bIBAOT OLIEHOYHbIE CYXAEHWUS! N COOTHOCAT pe3ynbTaTbl CBOEW AESTENbHOCTY C LENbIo ypoKa.

MaTtepuanbl 4ns NOAroToBKU K YPOKY

UcTopua «30n10TOro Manbymka>»

be3 Manoro naTb BeKOB Ha3aj, B nocnefHne AHn 1496 r., B pOCKOLLIHOM 3aMKe MUIaHCKOro
repuora Mopo roToBuInCb K HOBOrOAHEMY MpasaHuKy. epuor cobmpancs nokasaTb CBOUM ro-
CTSIM Takue YyaecHble NpeAcTaBNeHuMs), Kakux eweé He BuabiBan ceeT. Eweé 6bl! YcTponcTeoMm
npa3aHMKa PyKOBOAMS BEIMKMIA XYOAOXHMK U HUKEM He NPeB30WAEHHbIN MexaHuk JleoHapao
Aa BuHumn. OH 3aaymMan BOCCNaBUTb 30/10TOWM BEK MUPa, KOTOPbIA HACTYyMWI NMOC/e MHOTUX NeT
XKEeNe3HOro BeKa OnyCTOLUNTENbHBIX BOVH.

[lns n306paxkeHns xenesHoro Beka Ky3sHewbl noa HabnogeHnem JleoHapao Aa BuHum cae-
Nanu OrpoMHyto (Urypy nexaliero pbiliapsi, 3aKOBaHHOTO B NaTbl. A 30/10TON BEK AOMKEH Oblisl
n306paxaTb ronbli ManbymK, C HOr A0 FO0BbI MOKPLITHIN 30/10TOW Kpackon. ITo Bbin CbiH 6ea-
Horo nekaps. OTel 3a AeHbrn NpeaoCcTaBu ero AN yBeceneHus repuora.

B pasrap npa3gH1M4HOro BeCenbs B 3a/ BBE3/IM NMOBEPXXEHHOro pbilaps. M3 ero upesa Bbl-
LWEeN « 30/10TOM MaNbYyMK>» C KPbINIbSIMKA 1 TABPOBOMN BETBbLIO B pyKe. VICnyraHHO OH CMOTpen Ha
OKpY>aloLuX, MPOM3HOCS 3ayyeHHOe NpuBeTCTBUE repuory. Mpa3aHuK He yaanocb 40BeCcTu
A0 KOHLA, NOTOMY YTO BHe3anHo 3abonena xeHa repuora. [octn pasbexanucb. fNoracnm orxu.
O ManbymKe, KOHEYHO, 3abblin. OH OCTancs oauH, B OFPOMHOM XONTOAHOM MOJSTYTEMHOM 3ane.
JInwb Ha cneayowmii aeHb JleoHapao Aa BuHum yBuaen ero B TEMHOM yrny. PebeHok apoxan
¥ XanobHo nnakan. JleoHapao 3aKyTan ero B nnall, OTHEC kK cebe AOMOMN M TPU AHS yXaXuBarl
3a HWM, MbITassCb CNAcTW. Ho Ha YeTBEPTLIN AeHb Manbymk ymep. Mpownu Beka. Mctopus «30-
NOTOr0 ManbyMKa», CBA3aHHas C MMEHEM BESIMKOro XyAOXHMKA, He 6bina 3abbiTa. A npuymHa
ero rubenu fonroe BpeMsi 0CTaBanacb HEMOHSTHOM W Bbi3blBana Pa3Hble TOMKOBAHMS.
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HeMOHCTpayNnOHHbIE OnNbITbI

«HapyweHue KposoobpaleHusa npu HA0XeHUU xa2yma»
Lenb pabortsbi: nccnenoBaTb TEPMOPEryNSTOPHYHO (YHKUMIO KPOBM WM AOKa3aTb HEraTvB-
HOE BIMSIHWE NEPETSHKKM Ha TKaHW M OpraHbl, NOCTPOUTb rpachuk 3aBUCUMOCTM TeMMepaTypbl
KOXHbIX NMOKPOBOB OT NPOAC/HKUTENBHOCTM HANIOXKEHUS MEPETSKKM.

[ ™ Daram

NOVA TOMNEpaTYPs
1
‘\, é
- ‘

S

Puc. 16. CxemMa 3KCNepUMEHTaNbHON YCTaHOBKW. HanoXeHne nepeTsiku

O6opynoBaHune n Matepuasbl:

1. MopTaTMBHbIA KOMMbIOTEP

2. [laTumk Temnepatypl

3. MpouHas (cypoBas) HUTb AIMHOM 0konlo 40—60 cMm.

lMogroroBka 3kcnepuMeHTa:

1. 3axBaTuTe AaTuMK ABYMS nasnbLaMu Tak, YToObl MPUMEPHO Ha ANNHE B 2 CM OH COMpUKa-
CasnCsl C KOXEW.

2. MNoacoeanuute gatuunkm K MK, Bknounte 1 3anyctute nporpamMmy Releon Lite.

3. B nporpamme ycTaHOBUTE NapaMeTpbl M3MEPEHMIA, OTKPbIB OKHO HACTPOEK NPy NMOMOLLY
KHOMKK «HacTpoika» .

YacToTa: 10 3amepos/c. 3amepsbl:5000.

lNpoBegeune skcnepuMeHTa

1. NMpucTynalTe K BbINONHEHWUIO OMbITA, NOKa Baly NanbLbl CBOBOAHI.

2. HauuHaiiTe peructpaumio AaHHbIX. [N 3TOr0 HaXMuTe KHOMKY «CTapT» Ha MaHenu
uHctpymeHToB MK, Moka3aHus gaTumkos 6yayT oTobpaxaTbCs Ha 3KpaHe B BuAe rpaduka.

3. 3anucbiBaliTe aaHHbIe He MeHee 30 C.

4, He npekpallasi 3anucu AaHHbIX, BbICTPO M Tyro obmoTaiiTe ABa Nanbua (KaXabld OTAENb-
HO!) HUTKOW.

5. MpopomkanTte 3anncb, 0TMEYas BHELIHUE NPU3HAKM HapyLUEeHUs KpoBoobpalleHus (no-
KpacHeHue, a 3aTeM 1 NMOCUHEHWE MOKPOBOB, CHUXXEHWNE YyBCTBUTENLHOCTM), He Hbonee 7—10
MUHYT.

6. He npekpaluas 3anucun aaHHbIX, 6bICTPO CHUMUTE HUTKY.

7. OoxanTtecb cTabunmsaumm nokasaHWM AaTyvMKka M OCTAHOBUTE PEruMcTpaumio, Haxas
KHOMKy «CTOM» Ha NaHenu MHCTPYMEHTOB.

8. CoxpaHuTe MosyyYeHHble pe3ynbTaTbl, HaXaB KHOMKY «CoXpaHWUTb»

AHanu3 pe3ynbTaTtoB 3KCNEpUMEHTa

1. PaccMoTpuTe rpaduk 1 cpaBHUTE TEMMEPATYPY B Hayase onbiTa C MUHUMabHON TeMne-
paTypoM, NONy4YEHHON B X0 U3MEPEHWI, U C TEMNEPATYPOMN B KOHLIE OMbITa.
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2. OTMeTbTE Ha rpauke MOMEHTbI HANIOXKEHUSI U CHSITUS MEPETSHKKM

3. MoyeMy NOHMXKAETCA TeMnepaTypa WM30MMPOBAHHbIX MEPETSKKOW NanbLes?

4, MoyeMy nocne BOCCTAaHOBNEHMS HOPMaAJIbHOrO KPOBOCHAbXeHMS TeMnepaTypa NanbLues
HECKOJ1bKO BO3pacTaeT Mo CPaBHEHMIO C HaYa/IbHOMN?

5. Koxa yenoBeka 06uibHO CHabXeHa KPOBEHOCHBIMM COCyaaMu. MHorve Kanunnspbl 06-
pa3yloT METNIM U aHAaCTaMOo3bl, MO3BONSIOWME MEHSTb KOMMYECTBO KPOBM, MPOTEKAKOLIME Yepes
KOXHble Kanunnspbl. Mpy Cy>XeHUn 3TUX COCyA0B YMEHbLUAETCS TennooTaaya. Mpu nx pacwm-
PEHWW BblAENEHME Tenna yBennumnBaeTcs. Kpome Toro kKpoBb B 60MbLLIOM KONMYECTBE NpoTe-
KaeT Yyepes NnoToBble Xenesbl. (cnang )

«BbldenumesibHas U mepmopezyaSmopHas GYHKUUS KOXKU»

Lenb paborbl: nccneaoBaTb TEPMOPEryNSTOPHYO U BbIAENUTENbHYHO BYHKLMIO KOXM, Bbl-
SIBUTb 3aBUCMMOCTb MHTEHCMBHOCTM MOTOOTAENEHNS OT TEMNEPATYpPbl OKPYXAKOLEN Cpeabl.

~. n
Aaran
= TOMNOPATYPL

Puc. 17. CxeMa 3KCNEPUMEHTANbHOM YCTAHOBKM TEPMOPEryNALMU KOXM

O6opynoBaHne n Matepuasbl:

1. MK (nepcoHanbHbIN KOMMbIOTEP)

2. [Jatumnk TemnepaTypbl , AaTYMK BIAXHOCTY

3. Pe3nHoBOE KONbLO

4, ['epMEeTMYHbI NPO3payYHbIA NNACTMKOBLIA NakeT

5. HactonbHas namna

MoaroroBka 3kcnepnMeHTa

1. CobepuTe yCTaHOBKY OMnbiTa N0 NPUBEAEHHOW CXEME.
2. MNopacoeannHute patunkn k K.

3. BknounTe 1 3anyctuTe nporpamMmy Ha K.

4. B nporpamme yCTaHOBUTE MapaMeTpbl M3MEPEHUM.

lMposegeHne skcnepuMeHTa

1. HaunHanTe perucrpaumio AaHHbIX. [ng 3TOro Haxmute KHOMKy «CTapT» Ha naHenm
WHCTPYMeHTOB. lMokasaHusa aatunkos ByayT oTobpaxaTbCs Ha 3KpaHe B BUAE rpaduka.

2. HageHbTe nakeT ¢ AaTyMKaMu Ha KUCTb PyKU U 3aKpenuTe ero B 06/1acTu 3anscTbs € no-
MOLLIbIO PE3NHOBOIO KOJbLA.

3. 3anucbiBanTe AaHHbIE B TEYEHNE 5—6 MUHYT.

4. OCTaHOBMTE pEerucTpaumio, Haxas KHOMKY «CTom» Ha NaHenn MHCTPYMEHTOB W COXpaHu-
Te [JaHHbIe OnbITa.
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5. CHUMUTE NaKeT C Naf0HMW, U3BNIEKUTE AATUMKM.

6. Bo3bMuTE Apyroi NakeT u CHoBa CObepuTe YCTaHOBKY.

7. BbINOMHMTE HOBLIA OMbIT (C TEMW Xe MapaMeTpamm).

8. HauumHalTe peructpaumio AaHHbIX. [N 3TOro HaxmuTe KHOMKy «CTapT» Ha naHenu
WHCTPYMeHTOB. [oka3aHusa faTtumkos ByayT oTobpaxaTtbCs Ha 3KpaHe B BuAe rpaduka.

9. HapgeHbTe nakeT C AaT4MKaMM Ha KMCTb PyKM 1 3aKpenuTe ero B 061acTu 3anscTbs € no-
MOLLbKO pe3MHOBOr0 KOJbLa UK WHypKa. Bknounte namny v noasunHbTe eé K nakety. Begute
3aMnnCb AaHHbIX B TeYeHne 5—6 MUHYT.

10. OcTtaHoBMTE perncTpaumio, Haxas KHOMKY «CTon» Ha NaHenn WHCTPYMEHTOB.

11. CoxpaHuTe noslyyeHHble pesynbTaTbl, HaXaB KHOMKY «COXpaHuTb».

AHanu3 pe3ynbTaTtoB 3KCNEPUMEHTa

1. OTKpoWiTe hann NepBoro skcnepuMeHTa. CpaBHUTE TEMMNEpaTYpy M BNAXHOCTb B Havane
1 B KOHLe onbITa.

2. OTKpoMTe hain BTOPOro skcrnepumeHTa. CpaBHUTE TEMNEPATYPY M BNAXHOCTb B HaYane
1 B KOHLIE OrbITa.

3. CpaBHWTE BNaXHOCTb B KOHLE MEPBOro 1 BTOPOro OMbITOB

AHanus pe3ysbTaToB OonbiTa

1. PaccmoTpuTe rpadvk v CpaBHUTE TeMnepaTypy W BNAXHOCTb B Ha4yase U B KOHLE OrblTa.
3advKcupyiiTe BpeMEHHON Nepunog, B XoAe KOTOPOro NPon30LLIN MakCMMasbHbIE M3MEHEHNS.

Bonpocbi:

1. MNoyeMy noBLIWAETCA TeMNepaTypa B MaKeTe B XOAE 3KCMepuMeHTa?

2. [loyeMy NOBbLILAETCA BNAXHOCTL B nakere?

3. MNoyeMy BO BTOPOM OMbITe BAAXHOCTb yBeNuyMnach buicTpee n gocturna 6onee BbICOKO-
ro 3Ha4YeHus1, YeM B NepPBOM OnbITe?

4, TMouyeMy NETHss ofeXAa AENAeTCsl U3 HaTypalbHbIX, @ HE CUHTETUYECKUX TKaHEW?

MOMOLLb YYUTEJIO

PeweHue 3aday

A 3HaeTe 1 Bbl, CKOMIbKO Tena obpasyeTcs B Tene yenoseka 3a oanH Yac? CTonbKo,
YTO XBATWUT, YTOObI BCKUNSATUTL 1 N1 NeasiHou Boabl. M ecnin 6bl TENI0 BMECTO KOXM ObINo
MOKPbLITO HEMPOHMULL@EMbIM ANs Tenna GyTAsapoM, TO yxKe Yepes yac Temneparypa Tena
noAHsnach 6bl NpUMepHO Ha 1,5 rpagyca, a YacoB Yepe3 COPOK AOCTUra Bbl TOUKU KK-
neHust Boabl. Bo BpeMs Tshxenoi thusnyeckon paboTsl 0bpa3oBaHue Temnna yBenmumBa-
€TCs elle B HeCKOJIbKO pas.

N BCE xe TemnepaTypa Tena He MeHseTcs. Korga roBopsT 0 TemnepaTtype Tena, UMEelT B
BUAY TEMMNepaTypy BHYTPEHHMX 06NacTen Tena, T. €. TKaHew, nexaluux rinyéxe 2,5 cm
no4 MOBEPXHOCTHIO KOXMK. Y yenioBeka TeMnepaTypa NoBEPXHOCTM KOXW HEOAMHAKOBA
Ha pasnnyHbIX y4acTkax. CamMas HM3Kasi TeMnepaTypa y Koxu kucten u cton (28,5°C), a
camas BbicoKas B 06/1aCTu Wwewn. BHyTpu neyenu, rae npoTeKkarT OKUCUTENbHbIE MpPo-
Liecchl, TemnepaTtypa aocturaet 39 °C.

Y 300poBOro yenoseka oHa 06blYHO paBHa 36,5—37°C. E€ noBbiweHue Boiwe 43° C 1
naaeHve Hmke 25 °C cMepTenbHbl. Takoe MOCTOSIHCTBO TeMnepaTypbl Tena NoAAepXuBa-
€TCA MOYTU UCKIYMTENIBHO MyTEM perynsuuyM oTAauu Tensaa vyepes Koxy. Beab oHa
HEenocpeaCTBEHHO KOHTAKTUPYET C BHELWHEW CpefoW, CnefoBaTenbHO, PErMcTpUpYET Ha
BCE M3MEHEHUs TeMMnepaTypbl.

CoBOKYNHOCTb (hM3MONOrMYECKUX peakLmMii opraHu3Ma, 06ecneymBatoLLMX NOCTOSIHCTBO
TeMnepaTypbl TeNa Ha3blBAETCS TEpPMOpErynsumen.
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B kakom cnyyae B opraHusMme BbipabaTbiBaeTcs Tenno? (NpuéEM MUK, MbllLeYHas
paboTta)

Kakue UCTOYHMKK Tensna uMeloTcs B opraHu3Me yenoseka? (MutaTenbHble BelecTsa
(6enku, xupbl, yrneBogbl), KOTopble Npu paclienneHdnn (rmnaponumse ¢ ydyactmem dep-
MEHTOB — OMONIOrMyecKmnx KaTanu3aTopoB) BbIAENSIOT Tenao (MPOTEeKalT 3K30TepMuye-
CKue peakumm), KpoMe TOro, eCTb akTUBHbIE TKaHW — MeYeHb, MblLLbl.)

BAXXHO

TeopeTtnyeckoe nosicHeHue

YTobbl TENO 0TAANO TEMNO OKPYXatolen cpeae, obpasyemMoe UM TEMNO AO/KHO <UMETb
AOCTYM» K BHELWIHeW cpeae. Tenno u3 rnybuHbl Tena (sapa) nepeMeLlaeTcs KpoBbio K
KOXe, OTKyAa MOXET MepeiTy B OKpYXXatoLwyto cpedy bnaroaapsi oaHOMY M3 cneayto-
LLMX MEXAHN3MOB:

MoTeps Temna yYepe3 KOXy NyTeM paccemBaHus;

[MyTeM KOHBEKUUN;

yTeM TennonpoBOAHOCTM.

Bce OHM 3aBUCAT OT KOIMYECTBa NPOTEKAIOLWWEN YePE3 KOXY KPOBM.

MoyeMy MOHWXAETC TeMmnepaTypa M30/MPOBaHHbIX MEPETSHKKOW NanbLEB?

MoyeMy nocne BOCCTAHOBIEHNSI HOPMAsIbHOMO KPOBOCHAbXXeHMS TeMnepaTypa nanbLes
HECKOJIbKO BO3pPacTaeT Mo CPaBHEHWIO C HaYabHON?

Koxa yenoseka 0bubHO CHabXxeHa KpOBEHOCHBIMKU COCyAaMun. MHOrme Kanunnspbl 06-
pasyloT MeTIM U aHacTamo3bl, NO3BOMSAOWME MEHATb KOMMYECTBO KPOBM, MpOTeKatowme
yepes KOXHble Kanuansapbl. Mpyu Cy>xeHun 3TUX COCyAOB YMEHbLUAeTCs TenaooTaauya.
Mpw nx paclmpeHnmn BolaeneHune Tenna ysennumnsaeTtcs. Kpome Toro Kpoeb B 60/1bLIOM
KONMYecTBe NpoTeKaeT yepe3 NoToBbIE XKene3bl.

3adaHus:

1. A Tenepb nonpobyinTe 06bACHUTL ONbIT AoKTOpa Y. bnaraeHa, NpoBeAeHHbIN B AHTIMM
6onee 200 net Ha3aa. BmecTe ¢ HeCKONbKUMM ApYy3bsaMK U cobakon nNpoBen 45 MUHYT B Cyxou
kamepe npwu Temnepatype +126° C 6e3 nocneacTsuii Ans 340poBbsi. B TO e BpeMs KyCoK Msi-
Ca, B3sITbIM B KaMepy, OKa3asics CBapEeHHbIM, a X0N04Has BOAA, MCMApeHNto KOTOPOW npensT-
CTBOBaJ1 C/ION Macsa, Harpenacb 40 KUMNeHus.

Mpyn “cnapeHun Tenso TepseTcs C NOBEPXHOCTM Tefa B Mpouecce npesBpaLlleHnst Boabl B
BOAsHOM nap. Ha ucnapenue 1r Boabl 3aTpaumBaetcs 2, 45k Tenna. TennooTaaya nyTeM wc-
NapeHns NoTa NPoUCXOAWUT HENPEPBLIBHO B BUAE HE3AMETHOM ANt HAaC UCMAPUHBI.

MoT — BoAsHMCTas Xuakoctb, cogepxawas 0,1—0,4% xnopucToro HaTpus, nakTaTa Ha-
TpUs 1 MoYeBUHbI. OH 0Bpa3yeTcst U3 TKAHEBOMN XMAKOCTM.

Y yenoseka NOTOOTAENEHME HAaYMHAETCA TOrAa, Koraa TemMnepartypa nogHWMAaeTCs Bbille
36,7°C. IMpun HopMasbHbIX YCNOBUSX B CyTKM BblgenseTcs 900 M, HO Npy OYeHb CUMBbHOW Xape
W BOCTaTOYHOM CHabXEHWUW BOAOM M CONSIMM 3Ta BENMUMHA MOXET AOCTUraTb 121,

2. MoyeMy Ha 60/1bHOE MECTO WK paHy Mbl HaKNaAbIBAEM XNOMKOBLIA OMHT MAK BaTy, HO He
MOBSA3KY M3 CMHTETUKM? TMoYeMy NpuW BbICOKOM TeMNepaType B HaTypasibHOM OAeXae Nerye fbl-
waTtb? lloyeMy B MOPO3HYIO NOroay Mbl BbIXOAUM Ha YNULY B LEPCTSHOM CBUTEPE M HaTypalib-
HoM Wwy6e 1 BaneHkax?

3akpenneHne M3y4yeHHOro Martepuana:

PelweHve 3agauv:

1. [ledcTBME anKOronsi Ha OpraHu3M BbI3bIBAET pacluMpeHne cocyaoB. Kakon yenosek Tpes-
BbI NN NbSIHBIN, BbICTpee 3aMEP3HET Ha Mopo3e?
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2. Horv B TecHoi 06yBM 31MOW 3aMep3atoT, a NETOM CU/bHO HarpeBatoTcst. O6bsacHMTE No-
yemy?

3. MoyeMy BpeaHO TYro 3aTArMBaTbCs PEMHEM W HOCUTb TECHYH0 06YBb?

4. Yenosek B YMEpPEHHOM KnMMaTe HOCUT OAEXAy COOTBETCTBEHHO mnoroge. OgHaKo XuTenu
CpenHen A3un B Camyto XapKyto MOroay XoAaT B TEMN/bIX BaTHbIX XanaTtax. [laiTte obbsicHeHue
3TOMY SABJIEHMIO.

NMOMOLLb YYUTEJIO

3apaHus B bopmate N'MA, BIMP

1.YcTaHOBWTE COOTBETCTBME MEXAY NPU3HAKOM U CTIOEM KOXM, ANS1 KOTOPOrO OH XapakK-
TepeH. [115 3TOro K KaXxaoMy 3feMeHTy nepBoro ctonbua noabepvTte NO3MLMIO U3 BTO-
poro ctonbua. Bnuwwure B Tabnnuy umdpbl BbibpaHHbIX OTBETOB.

NMPU3HAK CJ1I0M KOXXHN
A) pacnosnoxeHsl peLenTopsl 1) anngepmuc
B) pacnonoxeHbl canbHble U NOTOBbIE XeNe3bl 2) pepma

B) npu ynbTpadmonetoBoM 06ayyeHun B KneT-
KaX CMHTE3MPYeTCs MeNlaHuH

) KNETKU NOCTOSAHHO C/YLIMBAOTCS M O6HOB-
naTCs

[) cnoit NpoHM3aH MHOTOUYMCNIEHHBIMI KPOBE-
HOCHBIMM U NIMM(ATUYECKUMM
cocyaamu

Otet: 2,2, 1, 1. 2.

2.Kakylo yHKUMIO BbINOMHSET MUrMEHT MeNaHWH, 06pa3yloLnMincs B KOXE YenoBeka?
1) yKpennsieT KNeTkn KoXxu

2) 3alMLAeT OpraHu3M OT YNbTPacroNeTOBOr0 U3NyYeHus

3) cnocobCTBYET COXPAHEHUIO TEMNA OPraHN3MOM

4) CNyXXWUT pe3epBHbIM NUTATENbHLIM BELLECTBOM ANS KNETOK KOXM

OTBeT: 2.

3. Kakyto hYHKLMIO BbIMOMHSAET CTPYKTYpPa KOXM, 0B03HAYEHHAss Ha pUCyHKe mop 6yk-
BOM A?

Puc.18. Y4acToK KOXW Ha cpese
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1) nogHMMaeT BoONOC

2) NpUAAET NPOYHOCTL KOXeE

3) BblaenseT not

4) BOCNPUHMMAET BHELLHME pa3apaXxuTenu

OtBerT: 1.

JlabopaTtopHble paboTbl

®U3M0JI0rNA PACTEHWIA

JlaboparopHas pabota N° 1.

«3aBUCUMOCTb TpaHCNUpaLnN N TeMrepartypbl

OT nyiowagn NnoBepxXHOCTH JINCTbEB »

TeopeTnyeckas 4actb

McnapeHue 800kl pacmeHuem NPeACTaBNSeT CO60M usuyeckuli npouecc, Tak Kak npy 3TOM
B MEXK/NETOUYHMKAX NIMCTbEB BOAA NepexoanT B napoobpa3Hoe COCTosHME, U 3aTeM 0b6pa3o-
BaBLUMICA Map 4yepe3 ycTbula AMddOYHAMPYET B OKpyXatolee npocTpaHCcTBO. OAHaKo ucnape-
HWE BOAbl — 3TO M CNOXHBIN hu3uosi02udeckuli npoyecc, NOCKONbKY OH CBSI3aH C aHaTOMuye-
CKUMU 1 DM3MONIOrMYECKUMIU OCOBEHHOCTSMM PacTeHWI, NO3TOMY B OT/IMUME OT (DU3NYECKOrO,
(hU3MONOrMYECKUn NPOLIECC MCMAPEHMS PAaCTEHWEM BOAbl M Ha3BaH TPAHCMMPALUMS Y PACcTEHWN .

Y pacTeHun TpaHCnMpauus 3aBUCKT:

* OT KOSIMYEeCTBa U pa3MepoB MPOBOASLLMX COCYAOB;

* OT N/OLWAAN NIUCTOBOW MNIACTUHKY;

* OT YMCa YCTbUL;

¢ OT TONWMHBI KYTUKY/bI;

* OT COCTOSIHMSI KONNOWMAOB NPOTOM/Ia3Mbl;

¢ OT KOHLUEHTpaUuM KNETOYHOrO COKa M APYruxX MpUUMH.

Boaa nepeasuraeTcs BBepx No CTedbno, Tak kak B pesy/bTaTe TpaHCNMpauun B KNeTKax u-
CTbEB BO3HMKAET COCYyLIas CMna, KoTopas nepeaaétcs OT HUX A0 KOPHEBbIX BOIOCKOB KOPHS,
MOrNoLWAoLLMX BOAY M3 NOYBbLI. ECIM NOMECTUTb Cpe3aHHyI0 BETKY MK Kakoe-nnbo pacTeHue B
cocyZ C BOZOM, B TEYEHWE LONTOro BPEMEHM pacTEHNE HE COXHET, YTO YKa3blBAET Ha NpMcachI-
BaloLLee AENCTBUE TPaHCMMPaLUnK.

3HayeHue TpaHcnupauum:

* BMeCTe C BOAOM MO PaCcTEHUIO NEPeABUraloTCs MOCTYMNatoLWme B HEro MMHEpPasbHbIe 3/e-

MEHTbI;

* TPaHCMMpaums MOHWXKAET TeMnepaTypy JIMCTa 1 3aluIlaeT ero OT neperpesa.

BnusiHue hakTOpoB BHELLHEN Cpeabl HAa MPOLECC TpaHCNMpauun U e€ CyTOYHbIN XOf, Bbipa-
XKaeTcs AEUCTBUEM Cieaytolwmx haKTopoB:
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* BNWSIHWE CBETA S —r

* TeMmnepaTypbl BO3ayxa "

¢ Cuna BeTpa vornyxa

¢ CTEMEHb HACbILWEHMS BO3ayXa Napamu
BOAbI.

>

cHAN BETPY

R

cecy

CTENCHL
HOCKILCHMR

no3nyxas
napaMu oA

Puc.19. BHelwHne dakTopbl BO3AENCTBUS Ha TPaHCMMpaLmio

BnusaHue ¢pakmopos sHewHeli cpedsbl

* HA npoyecc mpaHcnupayuu y pacmeHut

Csem cnocobCTBYET OTKPbLITUIO YCTbMYHBIX LUEEN U MOBLILIAET NPOHULAEMOCTb NPOTO-
Mna3Mbl UCNAPSIIOLMX KNETOK AN BOAbl. XAOpOMWAN 3HEPrMYHO MOr/oWaeT COSHEYHbIE fyun,
YTO NOBbILIAET TEMMNepaTypy NUCTa U YCUINBAET UCMAPeHME. YBEMYEeHNe TpaHCnMpauum CHU-
XKaeT TemnepaTtypy NIMCTa, B pe3yfbTaTe Yero cnapaioLmne MCTba: He neperpesatoTcs. Jaxe
pacCesiHHbIA CBET NOBbLIWAET TpaHcnupaunto Ha 30—40% No CpaBHEHMIO C TPaHCMMpPaLMEN,
naywen B TemHoTe. (Mo AaHHbIM 100 KB. CM NIMCTa KyKypy3bl UCMApAOT B TEMHOTE 97 Mr BOAbI,
Ha paccesiHHOM — 114 Mr, Ha NPsSIMOM COTHEYHOM CBeTy —785 Mr.)

Temnepamypa 8030dyxa, OKpPYXalOLLero pacTeHue, Takxe, BAUSET Ha TpaHcnupaumto. C no-
BblLUEHMEM TeMnepaTypbl TPaHCIMpauMs YBENUYMBAETCH, TaK KaK Mpu 3TOM YCWUIMBAKOTCSA ABK-
XXEeHWe MofeKyn BoAbl M CKOPOCTb Anddy3un BOASHOIO napa ¢ NOBEPXHOCTU KONTOUAOB Kie-
TOYHbIX 060M04eK.

Cuna sempa MOXET urpaTtb ABOSAKYIO pPOSib B MpoLecce TpaHCcnupauun. Ponb BETpa CBOAMT-
CS K 3aMeHe BMIaXKHbIX CNOEB BO3AyXa Haf NIMCTbSMU PaCTEHUM CyXUMU, T. €. BETEp BAUSET
TOMbKO Na BTOPYHO (ha3y TpaHCNMpaumMnm — BbIXOA Napa M3 MEXKIETOYHUKOB NNCTA. CUNbHbIN
BETEp TPEMNET INCTbSI, YTO BbI3bIBAET 3aMblKaHME YCTbUYHbIX LIENEN U TEM CHUXKAET TPaHCMK-
paumio. Ha TpaHcnupaumio okasblBaeT 60/blioe BAUSHWE U cmeneHb HacbiujeHus 803dyxa na-
pamu 800bI. YeM 6osbLLEe CYXOCTb BO3AYXa, TEM MHTEHCMBHEE MAET NPOoLEeCcC TpaHCnMpaumu, 1
HaobopoT.

TpaHcnupayus — BaXHbI NMoKa3aTeNb XU3HEAEATENbHOCTU pacTeHus. Yem 6onblue no-
LaZb NOBEPXHOCTM JINCTLEB, TEM H6OMbLUE TPaHCNUpaLUums.

[MpakTnyeckas Yactb

Ljenb paboThI: BbiiBUTb 3aBUCMMOCTb TPaHCNUpaLum U TemnepaTypbl OT NAOLWaau no-
BEPXHOCTU INCTLEB.

O6opyaoBaHue:

KomnbtoTep ¢ nporpamMMHbIM obecneyeHmem

[laTyvku TemMnepaTypbl U BAAXHOCTY

KoMHaTHOe pacTeHue: MOHCTepa MW MenaproHus

YcraHoBKa napaMeTpoB U3MEPEeHNH:

* Y4aCTOTa — KaXAyr CEKyHAY
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* 3amepsbl — 1200

o AMTENbHOCTb —20 MUHYT

Mopsigok npoBefeHNs dKCNepUMeHTa:

1. MoaroToBWTL KOMMNbIOTEP (NMAHLWET) AN NPOBEAEHUS OnbiTa.

2. MomecTnTb ABa NMCTa pacTeHus B LeNN0MaHOBbIA NaKeT, ONYCTUTb B HErO AATYMKM, YTO-
6bl OHM HE Kacanncb CTEHOK NaKeTa U JIMCTbEB PacTEHMSI. 3aBsA3aThb NaKeT 6e4eBKON.

Bﬂ HTHASIHOHHOE

/ OTBEpCTHE

/ &)

Puc. 20. dxcnepvMeHT HabnoaeHns TpaHcnyMpaumm

3. TpoBeCTM M3MepeHUst BNAXHOCTU W TeMnepaTypsbl B TeyeHne 10—15 MuHyT.

4. BblHYTb AaTUYMKM M OCTaBUTb Ha HEKOTOPOE BPEMS B KOMHATHbIX YCOBUSX.

5. MoMecTuTb YeTbIpe NIMCTa PacTeHNs B LieNnohaHoBbIA MakeT, ONyCTUTb B HEMO AATUMKY,
YTOObI OHM HE KacannCb CTEHOK MaKeTa M NUCTLEB pacTeHus. 3aBs3aTb NakeT HeYeBKO.

6. MNpoBecTn n3MepeHns BNAXHOCTU U TemnepaTypbl B TedyeHne 10—15 MUHyT.

7. PesynbTaThl M3MepeHUn 3anuiumte B Tabnuuy: «3aBUCMMOCTb TpaHCMMpauun U Temnepa-
TYpbl OT NOLWaan NOBEPXHOCTU IUCTLEB.

KonunuectBo

JINCTbEB
BnaxHocTb % TeMmnepatypa °C
Bpems
Oc 300 c 600 c 900 c Oc 300 c 600 c 900 c

2 nucTa

4 nucta

BbiBOA:

TpaHcnvpaumsi NponopLMoHanbHa Nowaan NoBepxXHOCTU NUCTbEB. YeM bonblue nnowaab
MOBEPXHOCTN NNCTbEB, TeM HosbLe TpaHCnMpaums. M3MeHeHnsa TemnepaTypbl He Habnaa-
nocb. OHa n3MeHsnack B npeaenax norpewHocTy.

CdopMynupy#iTe BbIBOABI MO BONPOCaM.

YTto Takoe TpaHcnupaums?

Kakoe 3HaueHWe MMeeT TpaHCnupauus ANS XWU3HWU pacTeHUs?

Kak 3aBUCWT BNaXXHOCTb BO34yXa B MakeTe OT Mowaan NoBEPXHOCTU UCTbEB?
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JlabopaTtopHasi pabora N° 2.

«H3MepeHne BNaXKHOCTU M TeMnepaTypbl B pa3HbIX 30Hax Kjacca»

TeopeTnyeckasa Yactb

MUKpOKAMMATUYECKME YCI0BUS CUMTALOTCS 61aronpusTHbIMKU NS YenoBeka Npu OTHOCK-
TeNnbHOW BRaxHoCTH Bo3ayxa 30—70 %. PactuTtenbHOCTb, 0bnagas 60blON Mcnapstowen
CNOCOBHOCTbIO, OKA3blBaeT 3aMETHOE BINSHME Ha BAXXHOCTb M TEMMNepaTypy BO34yxa, Bbi3bl-
Bas MONOXWUTENbHbIE TEM0OLWWYLLIEHNSI YenoBeka. MOoBbileHNe OTHOCUTESIbHOM BAXHOCTM
BO3AyXxa MOYTK BCerfa (3a WCKIOYEHWEM AHEN C OYeHb BbICOKMMW TemnepaTypaMu) BOCMPUHM-
MaeTCs YesIOBEKOM KaK HEKOTOPOE CHUXXEHWE TeMrnepaTypbl. TakK, NOBbILWEHWE BIAaXXHOCTUN Ha
15 % kak 6bl NOHWXAET TeMnepaTypy Bo3ayxa Ha 3,5 °C.

MoBbiLEHHAs BIAXHOCTb BO3AyXa BHYTPM 3€N1EHbIX HAaCAXAEHUM NO CPAaBHEHUIO C OTKPbI-
TbIMW TEPPUTOPUSIMU OT/IMYAETCS PaBHOMEPHOCTbIO, HE MMEET Pe3KMX KonebaHui, Y4To Bbi3Ba-
HO TeM, YTO MCMapsloLas NOBEPXHOCTb 3€NEHbIX HACaXAEHUA (AepeBbeB, KYCTapHUKOB, TpaB)
B 20 pa3 u bonee npeBblWAET 3aHATYIO STUMWU PacTEHUAMU NIOWaAb. 3eNeHble HaCaXaeHNs
Kak bbl perynnpyroT BAaXXHOCTb: B MEPUOA CyXOCTU pacTeHUs YCUNNBAKOT UCNapeHue, Npu Bbl-
COKOW BNaXXHOCTW BOASIHbIE Mapbl KOHAEHCUMPYIOTCA Ha NNCTbsiX — 6onee nNpoxnaaHbIX no-
BEPXHOCTAX.

CnepyeT OTMETUTb, UTO OTHOCUTENbHAS BJIAXXHOCTb B rOPOAE, KaK NnpaBusio, HUXe, YeM B
€CTECTBEHHbIX MPUPOAHbIX YCNOBUSIX, YTO SIBNSETCA CNEACTBMEM paAMKanbHbIX M3MEHEHWM
CBOWCTB NOACTM/IAIOLLEN MOBEPXHOCTM (KPbILLM, MOCTOBbIE CMOCOBCTBYIOT GLICTPOMY yaane-
HWUIO C TEPPUTOPUM rOpOAA OCAAKOB).

MpueMbl pa3MeLLeHMs 3eNEHBIX HACAKAEHUN U MX COYETAHMS C OTKPLITbIMW NPOCTPaHCTBa-
MW B 3HAUMTENIbHOWM CTEMEHM ONPEAENSIIOT OTHOCMTENBHYIO BNAXHOCTb BO3Ayxa. Haunyuiwme
pe3y/bTaTbl B CO3AaHMM KOMGMOPTHOM 0BCTAHOBKM AOCTUrAlOTCS MPU YepedoBaHUM AEPEBLEB M
KYCTapHWKOB, pacrnonaraeMbiX KOMMaKTHbIMM MaccuBaMu, C NONSIHAMU, UMEIOLWMMU MOTHbIN
TpaBsiHOM NOKPOB. B 3TOM criyyae cylecTByoWMIA Nepena paavaLMOoHHbIX TeEMNepaTyp Mex-
Ay OTKPLITbIMA y4acTKaMu 1 3aTeHeHHbIMK TeppuTopuamu gocturaet 30 °C, a BnaxHoctb 20 %,
YTO CNOCODOCTBYET NepemMeLleHnIO BO3ayXa.

* BnaxkHoCTb BO3AyXa OKOMO pacTeHns 6onblue, YeM BAANN OT HErO, TaK Kak pacTeHus uc-

napstoT BoAy. [103TOMy BNaXXHOCTb BO3yXa B JIECY BCEraa Bblle, YEM B ropoge.

o TeMmnepaTypa OKOMO PacTEHUSI HUXKE, YEM BAANM OT Hero.

B ¢wusmonornyeckom npouecce ucnapeHus BOAbl PACTEHWEM, MOJYYMBLUEM Ha3BaHWE
«TpaHCNUpaLms», y4acTBYIOT JICTbS UM XBOS. B 1X KOXULIE UMEIOTCS CBOeObpasHble Lene-
BUAHbIE OTBEPCTUS — YCTbMLA, CNOCOOHbIE OTKPLIBATLCSA M 3aKPbIBaTbCA U TEM CaMbIM perynu-
poBaTb NOTepio BoAbl. Koraa TpaHCnMpaumst AOCTMIaeT BENMYMHbI, NPEBbILIAIOLLEN NOCTYMNe-
HWe BOAbl M3 MOYBbI, HAaCTyNaeT yBagaHue. [AnutenbHas HexBaTKa BOAblI NPUBOAMUT K rubenm
pacTeHWn. 3TO NPOMUCXOAMT MU3-3a TOrO, YTO PACTEHUS HE MOTYT HAAONr0 3aKPbITb YCTbULA, TaK
KaK Yepe3 HWX MOCTYMAeT YrNEKUCNbIA ra3, a ero OTCYTCTBME NPUBOAUT K YrNepoAHOMY ronoaa-
HWI0, YTO CKa3blBAETCA HA NUTaHUM pacTeHns, POTOCUHTE3eE.

B »apkoe BpeMs 4HS NIMCTbS MOTYT BbIMISIAETb NMOHUKLWMMKM, @ HA YTPO OHU BHOBb YNpyrue u
CBEXWE BCNEeACTBME AENCTBUSI OCMOTMYECKOrO AaBeHuUs, unu Typropa. AHéM, Koraa XuMmnye-
CKMe MpOoLecchl B pacTeHUM MpoTekaloT Hanbonee akTMBHO, 3TO AaBfieHWe MOCTENEHHO CHWXa-
€TCH, a 3@ HOYb, MO Mepe TOro Kak KOpHeBas CMCTEMaA NOMOJTHAET 3anackl BOAbI, OHO MOBbILLIA-
eTcst. Typrop 3aBMCUT OT NOrOAHbIX YCNOBUIA. B npoxnaaHble U nacMypHble IHW OH BOO6LLE He
nafaeT v BCe YCTbULA IMCTLEB OCTAIOTCA OTKPLITHIMM.

JlepeBo BCacbiBAET BOAY M3 MOYBbI FPOMAIHON KOPHEBOW CUCTEMOM M NPEX/e BCEro MOJIOo-
AbIMU KOPHEBBIMW OKOHYaHUSIMU Y MHOFOYMCNEHHBIMU KOPHEBBLIMU BONOCKaMU. Y 9610HM 2—3
net yxe umeetcs 45 TbiC. kOpHeN. C NPMXOLOM XOM0A0B PaCTEHMSI COKPALLAOT BCaCbiBaHUE
BOAbl M3 MOYBbLI, @ JIMCTbA NPOAOIKAKT €e UCMapeHue, YTO MPUBOAUT K HECOOTBETCTBUIO MEX-
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AY KONMYECTBOM MOJTy4aeMon U pacxoayemol Bodbl. [lepeBbs v KyCTapHUKK n36aBnsioTcs oT
OCHOBHbIX OpraHOB UCNapeHus Bfarn — OHW copackiBatoT NUCTBY. MccnenoBaHus nokasbiBa-
tOT, YTO BCACbIBaHWE AepeBOM BOAbl BO MHOIOM 3aBMCUT OT COAEpXXaHWs B MNOYBE KMCNopoaa.
[Mpy yNAOTHEHWM MOYBbI PE3KO COKPALLAETCS MPUTOK BOAbI, M OHA YXe He NocTynaeT B Hambo-
nee OTAANEHHBIE U BbICOKME TOYKN PACTEHNS — AePEBbA HAUMHAIOT «CyXOBEPLIMHUTL>.

CKOpOCTb MepeaBvXeHns BOAbl B [epeBe 3aBUCUT OT MPOBOAMMOCTU APEBECUMHbI U MOLLHO-
CTW ABWraTenien BOAHOrO TOKa: Tak, B OAHOM M3 OMbITOB, MOCTaBNEHHbIX B [10AMOCKOBbLE, Y
5—10-neTHux aepeBbeB (B 3aBMCMMOCTW OT MOrOAHbLIX YC/I0BMM) OHa COCTaBnsifa Anst ayba
60—400 cm/4, gnsa Tononsa 20—400, 6epésbl 80—240, enn 5—50 cm/u.

Cuna, ABMXYyLAas BOAY BBEpPX MO CTBOJSY IMCTBEHHOro AepeBa, AO/MKHA ObiTb HE MeHee
4 aTM. Ha Kaxapble 10 M BbICOTbI NoAbeMa. KopHeBoe faBnieHne cnocobHO NoAHMMATL BOAY MO
CTBONY AepeBa Ha BbICOTY 4—5 M. C pacnyckaHueM JIMCTbeB OCHOBHbLIM [BUraTesneM, nogHWMa-
tOLLMM BOAY MO COCyAaM AepeBbeB, CTAHOBUTCA COCYLLAs CUla KPOHbI, BO3HMKAIOLWAA 3@ CYET
NoTepM BOAbI MCTbAMU (UM XBOEW) B NPOLIECCE TPaHCMMpaLnu.

OauH rekTap HacaXKaeHuWii B Te4eHMe BereTaumoHHOro cesoHa mcnapsiet go 3000 T Bnary,
3a 3T0T xe nepuoa 1 M2 rasoHa ucnapsieT 500—700 n Boabl. EXeAHEBHO B3poc/ias nuna ucna-
psieT 0,2 T BNaru, XopoLluo pa3Butbin 6yk — ao 0,6 T Bnaru, a 1 ra ctoneTHnx AyboB — oKomno
26 T. ExxeroaHo 3enéHble HacaxaeHus ncnapstot 20—30 % aTmocdepHbIX 0CaaKoB, Bbinas-
WKMX Ha 3aHATYI0 UMKU TeppuTopuio. CpaBHMWBas BAMUSHWE PAacTEHMWA U BOAbl HA MOBbILEHWE
BNTAXXHOCTY BO3/yXa, MOXHO C YBEPEHHOCTbIO CKa3aTb, YTO 1 ra MoOHOLEHHbIX pacTeHWiA 3Ha-
ynTenbHO ny4we (noytn B 10 pa3) yBnaxHseT, OCBEXaeT BO34yX N0 CPaBHEHMIO C BOAOEMOM
TAKOW Xe nnowaau.

B 3aBMCUMOCTM OT pa3MeEPOB U CTPYKTYpbl MAaCCMBOB 3€NEHbIX HAaCaXXAEHUN BNUSIHWE pac-
TUTENIbHOCTM Ha BNAXHOCTb BO34yXa PacrnpOCTPaHAETCA Ha Mpunerarolmne UHCONMpyemble
OTKpbITblIE NMPOCTPAHCTBA M MPOSBAETCA Ha paccTosHuK, B 15—20 pa3 npesbilatolweM BbiCOTY
pacTeHuit. NpoBeAeHHbIE UCCIEA0BAHMS MO3BONSAIOT CAENATb BbIBOA, YTO HA TEPPUTOPUM, OT-
CTOSILLEN OT 3e/1eHOro MaccvBa Ha 500 M, M3-3a BIUSIHUS PaCTEHUMA OTHOCUTENbHASH BNAXHOCTb
MOXET NPV onpeaenieHHbIX YCNoBMsAX noBbiwaTbcsd Ha 30 %. BnaxxHOCTb BO3ayxa yBenMynea-
0T AaXke Helwunpokme 10-MeTpoBble NMOJIOCHI APEBECHO-KYCTAPHUKOBOW PacTUTENBHOCTM, KOTO-
pble Ha paccTosiHMn 500 M NOAHMMAIOT BNIAXXHOCTb Ha 5— 8 % no cpaBHEHWUIO C OTKPbITOW
naoLwaabio.

Ecnv npuHATb OTHOCUTENbHYHO BNAXHOCTb Ha ynuue Ao 100 %, TO cpean 03eNneHeHHOW
3aCTpPOMKM OHa cocTaBuT 116 %, a B KpynHOM napke MOXeT goxoauTb Ao 200 % v bonee.

Wcnapsas Bnary, NOBEPXHOCTb JIMCTbEB U KYCTAapHUKOB HarpeBaeTcs. M3BeCTHO, YTo Ang wuc-
napexus 1 n Boabl Tpebyetcs Ao 600 kkan Tenna. HecnoxHbIi pacyeT nokasbiBaeT, uto 1 ra
ay6oBon pouw nornouaet B cytkn 15 600 kkan. IMEHHO 3TOT MpoLECcC CMOCOBCTBYET MOHUXE-
HUIO TeMnepaTypbl B HUXXHUX CNOSIX KPOHbI U Npu3eMHOM cnoe Ha 3—5 °C (No cpaBHEHMIO C
TeMMepaTypoil OKpY>XatoLero Bo3ayxa). B npu3eMHOM cnoe NNoTHbLIX 3eNEHBbIX HacaXaeHu
0TMevaeTcs Hanbonee BbICOKAs OTHOCUTESIbHAs BNAXXHOCTb BO34yXa.

OTHOCMTENbHAs CpefHEMECAYHas BNAXKHOCTb BO3AyXa CPeAM 3eNEHbIX HaCaXXAEHUN Napka
Bbllle Ha 4—9 %, B ckBepe — Ha 3—5 % Mo CpaBHEHUIO C TEPPUTOPUSIMU MHOFO3TaXKHOM
3aCTponku. [laxe HebonblUME yHaCTKM BHYTPU-KBapTanbHOM 3€/1IEHM 3aMETHO CMOCO6CTBYIOT
MOBBbILLEHNIO OTHOCUTENBHON BNAXXHOCTW BO3AYXa.

YMeno npuMeHss Bnarontobueble pacTeHus M UCMOMb3ys MX KayecTBa, Ha TEPPUTOPUM C MO-
BbILLEHHON OTHOCUTENIbHOW BIAXXHOCTbIO (Bbile 70 %) NOCNeAHIO 3HAYUTENBHO MOXXHO CHU-
3UTb.

[MpakTnyeckas Yactb

Lenb paborbi: Onpefenutb U CpaBHUTL BIAXHOCTb M TeMMepaTypy BO3dyXa B Knacce w
OKOJ10 pacTeHus.
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O6opyaoBaHne:

KomnbloTep ¢ nporpaMMHbIM obec-
neyeHvem;

[JaTuvkn Temnepatypsl;

[aTunkn BNaXxHOCTW.

YcraHoBka napaMeTpoB U3MEPEHWNH:

* 4acToTa 3aMepoB — KaXAYI0 MUHYTY;

* KOnM4yecTBo 3amepos — 900.

3aMepbl TeMnepaTypbl U BNAXHOCTW NPOU3BOAUTL HEe MeHee 15 MUHYT.

lMopsigok npoBefgeHns d3KCNepUMeEHTa:

1. NMoaroTtoBnTb NabopaTopHoe 06OPyAOBaHME AN NPOBEAEHMS OMbITa.

2. Ha 4 nucta pactenus cnatudvniiom (Mam Apyrue pacteHus) OfeTb LennodaHoBOW Naker,
MOMEeCTUTb TyAa AaTUMKM TeMnepaTypbl ¥ BAAXHOCTMW, YTOObI OHW HEe KacanuCb CTEHKW MakeTa.

3. HauaTb perncTpaumio faHHbIX TeMnepaTypbl B KNacce 1 OKOO pacTeHus B TeYeHne 15 MUHyT.

4. CnepnTb 3a U3MEHEHWEM TeMnepaTypbl Ha 3KpaHe.

5. JaHHble 3aMepoB 3aHecTn B Tabnuuy.

6. CoXpaHuTb JaHHble OmbiTa.

7. HauaTb perncTpaumio AaHHbIX BAAXHOCTM BO34yXa B KacCe M OKOMO PacTeHUst B TEYEHME
16 MUHYT.

8. CneanTtb 33 M3MEHEHWEM BMIAXXHOCTW BO3AyXa Ha 3KpaHe.

9. CoxpaHuTb M M3yunTb rpacuku.

10. laHHble 3aMepoB 3aHecTu B Tabnuuy.

11. CoxpaHuTb AaHHbIE OnbITa.

O6paboTrka n aHann3 pesysbTaToB:

CpaBHUTENbHOE UCCNIeA0BaHME TEMNEPATYPbI U BNAXHOCTU BO3AYXa B KMacce 1 OKOJO pac-
TEHWS.

TeMnepaTtypa 1 BnaxxHocTb Bo3ayxa (okono 15 vyac.)

Bpems (c) Temnepatypa B Temnepatypa oko- | BnaxxHoCTb BO3ay- | BnaxHocTb Bo3ayxa
knacce (°C) no pactenus (°C) xa B knacce (%) okono pactenusi (%)
0
300
600
900
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BbiBOAbI:

1. Cdopmynmpy¥ite BbIBOALI MO BOMPOCAM.

2. MoyeMy 0KONO pacTeHus BNAaXXHOCTb bonblie, YeM B knacce? Kakoe 3TO MMeeT 3Hauye-

Hue?

3. MNoyeMy B KNacce TemnepaTypa BO3Ayxa MOBLILAETCS, @ OKOMO pacTEHUS NOHWXKAETCA?

o Kakyto ponb UrpatoT 3enéHble HacaxaeHus B ropoae?

* TemnepaTypa B Kflacce Bbllwe, YeM 0K0Jio pacTeHuns. Co BpemeHeM TemnepaTypa B Knacce
YBE/IMYMBAETCS, @ OKONO PAaCTEHNS YMEHbLUIAETCS.

¢ BraxHOCTb B K/lacce MeHblLe, YeM OKOJ0 pacTeHus. C TeueHMeM BpeMeHW BNaXHOCTb B
Krlacce YMEHbLUAETCS, @ OKOMO PacTeHUs YBENMYMBAETCS.

JlaboparopHas pa6ota N° 3.

«HWcnapeHne BOAbI INCTbSIMM O N NOC/IE NO/INBA».

TeopeTnyeckaa Yactb

Boga Heobxoauma ans xusHu noboro pacteHus. PacteHne nonyyaeT Bogy rnaBHbIM 06-
pa3oM M3 No4yBbl. HazeMHble YacTu pacTeHusl, B OCHOBHOM ICTbS Yepe3 yCTbuua McnapstoT
3HaYUTENbHOE KOMMYECTBO BOAbI. BbIBAET, YTO B XKapKMe Yacbl AHSI PAacXOA BOAbl NCMAPEHNEM
npeBbiaeT e€ noctynnexve. Toraa y pacTeHus NMCTba yBAAatoT. [py Cyxol noyBe MHTEHCHB-
HOCTb UCMAPEHUSI MEHbLLE, YEM MPU BIAXKHOMW.

Ha MHTEHCMBHOCTb Mpouecca TPaHCMMPaUMKM OKa3biBaeT BMSIHUE BNAXHOCTb MouyBbl. C
YMEHbLUEHMEM BMAXXHOCTM MOYBbI TPAHCMMPALMS YMEHbLIAETCS. YeM MeHbLUe BOAbl B MOYBE,
TEM MeHbLUE €e B pacTeHUN. YMeHbLLEHWE COAEPXAHUS BOAbI B PAaCTUTENIbHOM OpraHu3Me aB-
TOMATMYECKM CHUDKAET MPOLECC TPaHCMMpaunu B CUY YCTbUYHOW U BHEYCTbUYHOM perynunpoBs-
K.

B nucTbsAX BOASIHOW Map BbIXOAWUT U3 K/IETOK B MEXKIETHUKMU. M3 HMX Yepes yCTbuua nap
MCNapsieTCs C NOBEPXHOCTM ucTa. OTKPbIBAsiCh M 3aKpbIBasiCb, YCTbMLA PEryIMpYIOT Ucnape-
HWe BOAbl MMCTbAMU. Kak M3BECTHO, Y 60MbLUMHCTBA pacTeHMIA YCTbULA HAXOAATCS Ha HUXKHEN
noBepxHOCTv incta. CnepoBaTenbHO, Y 60MbLUMHCTBA pacTeHMII BOAA B OCHOBHOM MCnapsieTcs
Ha HUXKHEN NOBEPXHOCTU NINCTOBOM MIIACTUHKM.

KonnuecTBo BOAbI, KOTOPOE MCMApAIOT PAcTeHMS, 3aBUCUT OT MHOMMX (akTopoB. B nobom
Cnyyae 3TO MOYTU BCEraa AOCTATOMHO 60MbLLOE KONMMYECTBO B MEPECYEeTe Ha Maccy Tena pacre-
Hus. Tak, HanpuMep, Kanycra ucnapsieT 3a CyTKU OKOJI0 OAHOro NUTPa BOAbl. Ha MHTEHCMB-
HOCTb MCMapeHus BAUSIOT BO3PacT pacTeHust (Monogple ncnapstoT 6onblue), B TEHW OHO pacTeT
nnu HeT (B TEHU UCMAPEHNE MEHbLUE), AYET BETEP WM HET (B BETPEHYIO MOroay McnapeHue
6onblue), AOCTAaTOYHO BOAbI B MOYBE UM HET.

Mpy 0OCTaTOYHOM KOMMYECTBE BOAbI Y PacTEHMS YCTbULA B JIUCTbSIX MOTYT ObiTb OTKPbITHI U
AHEM, U HOYbIO. Y psiia PAaCTEHWM YCTbMLIA OTKPbIBAOTCS TOMBKO AHEM. Ecnu e Bofbl B MoYBe
HEeAoCTaTOYHO, TO PacTEHUs! 3aKPbIBAOT YCTbULA AaXe AHEM. JIUCTbs HEKOTOPbIX PAacTEHUIA MO-
YT CKPY4MBaTbCA MPU APKOM OCBELUEHMM, B pe3yNbTaTe UCNapeHUe Takke YMEHbLIAEeTCs.

Y pacTeHuii, Npon3pacTarolmx B TENNbIX BNAXHbIX MECTOOOUTaHUSAX (Hanpumep, Tponu-
Kax), 0O6blYHO KpyMHble TMCTOBbIE NNACTUHKK. [03TOMY Takue pacTeHust UCnapsiloT 6onblune
o06beMbl BoAbl. HO NOCKONbKY BOAbI B OKPYXXaloLLEeN cpeae AOCTaTO4HO, 3TO He sIBNSeTCA
npobnemon. lpyroe Aeno — pacTeHus 3acyLWMBbIX MECT 06UTaHKs (Hanpumep, NonynycTbiHb
M NYCTbIHb). Y HUX IUCTbs N60 Menkne, NMH0 BMAOM3MEHEHDI B KOMOUKK (KaKTyC) UK MsICU-
CTble 0bpa30oBaHuMsl, HakananeaLwme Bogy nNpo 3anac (ano3). B nobom cnyyae Takue nucTbs
ncrnapsoT Mano BoAbl.

[MpakTnyeckas Yactb

Llenb pabortbi: BbiCHUTL KaK BAMSIET, NONMB PacTEHUs HA KOIMYECTBO UCMapsieMON BOAbI.
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Puc. 21. lNonvs pacteHns

O6opyaoBaHue:

1. KOMNbIOTEP C NpOrpaMMHbIM 0becneveHnem

2. v3MepuTenbHbIn UHTepdeiic

3. JaTyuK Temneparypel

4. 0aTuMK BNAXHOCTW.

YcraHoBKa napaMeTpoB U3MEpPEeHNH:

* Y4aCTOTa — KaXAayto CEKYHAY;

* 3amepbl — 1000.

lMopsigok npoBegeHns sKcnepuMeHTa:

1. MogrotosbTe KK (nnu MNK) ang npoBegeHns onbita.

2. Ogetb uennodaHoBbIN MaKeT Ha CNATUMUANIOM, NOMECTUTb TyAa AaTYMKK TEMNEpaTypbl U
B/TAXXKHOCTW M NIOTHO 3aBA3aTb NaKer.

3. MpoBecTn n3MepeHns TemnepaTypbl 1 BNAXHOCTK, KOrAa 3eMNIS B FOPLUKE C pacTeHUeM
cyxas.

4. MNpoaHann3npoBaTb MOSyYeHHbIE AaHHbIe.

5. Monutb pacteHus, BbINMB 2 NUTPa BOAbI.

6. MNpoBecTn n3MepeHns TemnepaTypbl ¥ BAAXHOCTU Nocie nonuea.

7. MpoaHanu3npoBaTtb NOJSTyYeHHbIE AAHHbIE.

8. CoenaTb BbIBOABI.

O6paboTtka n aHann3 pesynbTaTroB:

Pe3ynbTaTbl U3MEPEHWI 3anuwKTE B Tabnuuy

TeMnepaTtypa 1 Bna)HOCTb BO3Alyxa 40 U nocne nonmsa (okono 15 yac.)

Bpems (c) TemnepaTtypa TemnepaTypa oko- | BnaxkHOCTb BO3ayxa | BnaxHOCTb BO34yXa
OKOJ10 pacTeHUs | J10 pacTeHus Mocne | OKOMO pacTeHust A0 | OKOJIO pacTeHus ro-
po nommea (°C) nonuea (°C) nonuea (%) cne nonvea (%)

0
300
600
900
BbiBoAgbI:

Cchopmynupyiite BbIBOAbI N0 BONpOCaM.

1. Kak BnusIET, NONMB Ha UHTEHCMBHOCTb MCMAPEHUSI BOAbI Y pacTeHus?
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2. 3a4eM pacTeHune ncnapset sogy?
3. Yem 06ycnoBneHa HeNpepbiBHOCTb BOCXOASILLErO TOKAa BOAbI Y pacTEHNN?
4, B KaKnx nNpoueccax X1M3HeaeaTeNbHOCTM pacTEHNIM YYacTBYET BoAa?

JlaboparopHas pabora N° 4.

TypropHoe coCcTosiHNe K/1eToK

TeopeTtnyeckas 4actb

Typrop — HanpsiKEHHOE COCTOSIHWUE KNIETOYHON 060104kK. OH 3aBUCUT OT COAEPXKAHUS BO-
Abl B KNeTKax. YMeHblIeHNe KOIMYECTBa BOAbl B K/IETKAX BeAEeT K MOHMXKEHMIO Typropa, U B pe-
3ynbTaTe 3TOr0 PacTeHWs CTAHOBATCA BASbIMU, YBAALWMMM,

Ha copgepaHun B KneTkax BOAbl CKa3blBAETCA KOHLUEHTPaUUS paCTBOPEHHbLIX BELECTB B
OKpY>atoLLen BoiHON cpeae. MNpu KOHLETpaLmMKM Conen, caxapoB U APYrux BELLECTB, PaBHOM
MX KOHLEHTpaLmu B uuTonnase (M30TOHMYECKON), TYprop NOAAEPXUBAETCS Ha puanonornye-
CKM ONTMManbHOM YpOBHeE. Mpy NOBbILEHHOW KOHLEHTpauun conen (rMnepToHMYeckon) Typ-
rop ocnabeBaeT, Npy NOHMXKEHHOMN (TMMOTOHMYCKMOMN) — MOBbILLIAETCA.

Typrop vmeeT 60/blIOe 3HAYEHUE ANS XM3HU pacTeHun. OH onpemensieT ynpyrocTb KNeToK
W TKaHel B3pOCNbIX PacTEHMI, MPOPOCTKOB, MNOAAEPXXMBAET NUCTbS U APYrue opraHbl pacTeHust
B TYPreCLEHTHOM COCTOSiHUM, U 0becneynBaeT onpeaeneHHoe NosioXKeHne B NPOCTPAHCTBE.

[pakTnyeckas 4actb

Lenb paboTbi: BbISICHUTb 3aBUCUMOCTb TYPropHOro COCTOS\HMS OT KOMMYECTBA BOA B KNET-
Kax.

O6opynoBaHne n MaTepmasnbl: UMHPOBON AATUMK SNEKTPONPOBOAHOCTY, BOA],

1M pacTBop xnopuaa HaTpus, NPObUPKK, WITATUB, XMMUYECKME CTakaHbl, PUIbLTPOBabHas
ByMara, HOX UK CKanbnesb, TMHENKA WX WTaHreHUMUPKYb.

MpeaMeTHble CTeka, NpenapoBasibHbie CTeKNa, NpenapoBasibHas Urna, NUHUET, CNMPTOBKa,
CMWYKM, MUNETKA, METUNEHOBLIN CUHWI, (PUNBbTPOBaNbHas bymara, MMKPOCKON, MPOPOLLIEHHbIE
CEMEHa U/ NYKOBULbI C KOpEeLLKaMW.

TexHuka 6e30nacHoOCTH:

1. Mepen Ha4yanom paboTbl ocBoboaMTE paboyee MeCTO OT NOCTOPOHHWUX NPEAMETOB.

2. CobniogaiiTe OCTOPOXHOCTb Npy paboTe C NpenapoBanbHbIMK UrNaMu, NPEAMETHBLIMU 1
MOKPOBHbIMK CTEKAMK BO U3beXaHWe YKOOB U NMOPe30B.

3. He ponyckaiTe nonaaaHvs KpacuTENst Ha KOXY, Fnasa v oaexay.

4, Cobntopaite npaBuna paboTbl CO CMUPTOBKOMN BO M3BEXaHME OXXOroB.

5. Mpuctynamnte Kk paboTe TOMbKO TOrAa, Koraa ybeamtech B MCNPaBHOCTU MUKpOCKoNa. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu paboTe C HAM B OTHOLIEHUM MOPSAAKA AENCTBUNA.

6. Mo okoHYaHWKM paboTbl NpuBeauTe B NOPSLOK paboyee MecTo.

lMopsigok npoBegeHns 3KcnepuMeHTa:

1. N3 MaKkoTu knybHs KapTodens BblpexbTe ABa OANHAKOBLIX 6pycouka pa3mepoM 50x5x5
MM U TOYHO U3MEPLTE UX AJIUHY.

2. MoaroToBbTE [1Ba XMMUYECKMX CTakaHa. B oanH Hanelite uncTyto Boay, a BO BTOpon — 1
M pacTBOp xfiopuaa HaTpus (NoBapeHHas Cosb).

3. M3MepbTe 3NeKTPOnpoBOAHOCTb BOAbl U pacTBOpa NMOBAPEHHON COMM C MOMOLLbIO LMd-
POBOIro AaTyMKa 3/1EKTPONPOBOAHOCTM.

4, OauvH 6pycouek kapTodens (obpasey 1) nomectute nomecTuTe B NPOGUPKY C BOAOW, a
BTOpOV (0bpaseu 2) — B 1 M pacTBop xnopuaa HaTpus.

3. Yepes 20—30 MUH BbiHbTE HpYCOYKM M3 NPOBMPOK M 0BCyLLNTE Ha hUNLTPOBabHOM bY-
mare.
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4. BoipexbTe 13 kapTodens Tpetui bpycoyek Takoro e pasmepa. OH NOCIYXUT KOHTPO/b-
HbIM 06pa3LoM B BalLEM OMbITe.

5. CpaBHuTe ynpyroctb Tpéx 06pa3uoB 1 pe3ynbTaTbl BHECUTE B Tabnuy.

6. N3MepbTe, a 3aTeM CpaBHUTE AJIMHY BPYCOYKOB M pe3ynbTaThl BHECUTE B Tabnuuy.

7. Mo pe3ynbTaTaM M3MepeHui caenaiTe BbiBOA, KakoW TN pacTBopa (MrMNOTOHWYECKUA,
M30TOHUYECKUM, TMNEPTOHNYECKMIN) HAXOAWCS B KaXKaoW npobupke.

8. MNepenente copepxxmmoe NPobMPOK B ABa OTAE/NbHLIX ManeHbKMX CTakaHa U u3MepbTe
3NEKTPONPOBOAHOCTL B HUX. [laHHble BHecUTe B Tabnuuy.

9. Mo faHHbIM TabAuubl paccyMTanTe U3MEHEHWE 3NEKTPONPOBOAHOCTY B 060MX Chyyasx.

BaxkHO B Hayane paboTbl NPOKOHTPONNPOBATL TOYHOCTb M3MEpeHUs BPYCOYKOB U3 KNybHS
KapTodens, 4Tobbl B AaNbHENLLEM Pa3nnyms B ANIMHE Obl XOPOLLO 3aMETHBI.

Obpamume sHuMaHue!

CnepyeT 06paTuTb BHUMAHME YYEHMUKOB Ha TOM, 3a4eM Obln B3ST TPETUIA BpyCoYeKk KapTo-
dens ans koHTpons (06bEKTMBHOE CPaBHEHWE TYPreCLEHTHOrO COCTOSIHUA), NOYEMY TPETMIA
6pycok bbin Bblpe3aH He cpasy, a nocne NpoBeAeHNs OnbiTa, Nepes camMmbiM CpaBHEHMEM (4TO-
6bl NpeaoTBpaTUTL MOTEPIO TYPropa U3-3a BbiCbIXaHUs).

Ecnn B WKONe J0OCTaTOMHOE KONMYECTBO AaTYMKOB 3/1EKTPONPOBOAHOCTM, TO AAHHbIE MO
ANMHe 06pasLoB B Tabnumuy He 3aHOCATCS, MOCKO/bKY BbIBOAbLI O TMME pacTBOpa MOXHO cae-
NaTb MO U3MEHEHWIO 3NEKTPONPOBOAHOCTU. B 3TOM Cnyyae BpeMsi OMblTa MOXHO YMEHbLWUTL [0
10 MWH, JOCTaTOYHBbIX AN U3MEHEHWUS MOKasaTens 37eKTPonpoBOAHOCTU. DNEKTPONPOBOA-
HOCTb BO3pacTaeT Npu UCMOSIb30BaHWUMN MTMNOTOHNMYECKOro pacTBOpa U YMEHbLIAETCS B PacTBO-
pe rMnepToOHNYECKOM, 0CTaBasiCb HEM3MEHHON — B U30TOHUYECKOM.

Ecnun B WwWKone HefoCTaTOMHO AATUMKOB N1EKTPONPOBOAHOCTH, TO PEKOMEHAYETCS UCNONb-
30BaTb OAMH AATYMK B LEMOHCTPALMOHHOM BapuaHTe, a oCTasbHble yyeHue ByayT onpeaensitb
TONbKO U3MEHEHMWe ynpyrocT 1 AnvHbl 06pa3Los.

MpeacTaBneHne pesynbTaToB HabnoaeHUN

Mokasatenu O6pasey 1 O6pasey 2 KoHTponb

Tun pacTBopa rMNOTOHNYECKNI rMNepTOHUYECKUIA -

/3mMeHeHue ynpyrocTu

[lnMHa B Hayane onbl- 50 50 -
Ta, MM

[nMHa B KOHLIE OMbITa, 50
MM

M3MeHeHune A/IMHbI, MM -

DNeKTPonpoBOAHOCTb
B Hayane onbiTa, MKCM

DNeKTPOonpoBOAHOCTb
B KOHLIE onbITa, MKCM

M3MeHeHue 3neKTpo-
NPOBOAHOCTU

BbiBoAgbI:

CcopMynmpy#iTe BbIBOALI MO BONPOCAM.

1. OcTanucb N1 NepBebIi U BTOPON BPYCOYKM B TYPreCLEHTOM COCTOSIHAM U MOYeEMY?
2. Kak TypropHoe AaBneHune 3aBMCUT OT KONMYECTBA BOAbl B K/EeTKax?
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3. Kak TypropHoe AaBneHue 3aBUCMT OT KOHLIEHTpaLWu CONen B OKpyXKatolen cpeae?

KoHTponbHbIe BONPOCHI:

1. MoueMmy B XapKue NETHUE AHM NNCTbS Pa3HbIX PAaCTEHWUM, HaNpUMep, OrypLoB, NOMUAO-

poB, yBAAAOT?

OtBeT:

* B XapKYl Moroay yBENMYMBAETCS UCMAPEHWUE, U KNETKN INCTLEB PACTEHWIA TEPAIOT BOAY;

* YMeHbLLEHME KONMYEeCTBa BOAbI B KNETKax MPUBOAMT K CHUMXKEHWMIO TYpropa, YTo Bblpaxa-
eTCs B YBAAAHUWN NINCTLEB.

2.Moyemy yBAZAKOT pacTeHMs Mpy 3acCOSIEHUN MOYB?

OtBeT:

* MPK 3aCONIEHMN MOYB NOBLILIAETCS KOHLEHTPaLMs CONIEN B OKPY>XXaloLen BOAHOW cpeae
CTQHOBMTCS FTMMNEPTOHUYECKONW, M BOAA M3 KOPHEN HAUYMHAET MOCTYnaTb B NOYBY;

* MoTepsi BOAbl KOPHAMM HapyLLiaeT BOCXOASLMIA TOK BOAbI MO BCEMY PAaCTEHUIO, KOTOpE
MOCTOSIHHO TepsieT BOAY Ha (hOTOCMHTE3 U TPaHCUpPaUuIo;

* YMeHbLLEHME KONMYECTBa BOAbI B KNETKax MPUBOAMUT K CHUMXKEHWMIO TYpropa, YTo Bblpaxa-
eTCs B YBAAaHUN pacTeHus.

3. BbibepuTe BEpHbIii OTBET:

1. Typrop npeactaBnsieT coboii:

a) PasHOBMAHOCTb OCMOTMYECKOrO [aBfIEHWS;

6) pe3ynbTaT AENCTBUSI COCYLUMX CUNT;

B) HaMPsPKEHHOE COCTOSIHUE KIETOYHOM 06010YKY;

) U3MepsieMblii YPOBEHb OCMOTUYECKOMO AABMIEHNSI.

OtBeT: B.

JlaboparopHasi pabora N° 5.
3HayeHMe KyTHKyibl 1 NPO6Ku B 3aLynTe pacTeHni OT nCrapeHns

Teopetnyeckas 4actb

KyTukyna — 3T0 6€CCTpyKTypHbIi ClIOW, CEKPETUPYEMbIA SNMAEPMUCOM U MOKPbIBAOLLMIA
ero. OH COCTOUT rnaBHbIM 06pa3oM M3 BOCKOMOLOOHOrO BelecTBa KyTUHa, HEMPOHMLIAEMOoro
ANS BOAbl U ra3oB. YacTUyHas NPOHULAEMOCTb ANS HUX KYTUKYNbl B LEIOM OObACHSETCS
ApYyruMn eé komrnoHeHTamu. OBbIYHO YEM OHA TOJSILLE, TEM HUXKE MHTEHCUBHOCTb KYTUKYNSAP-
HOWM TpaHcnMpaunn. Ecnn oHa TOHKasi, kak, HanpuMep, Y HEKOTOPbIX NanopOTHUKOB, TO pac-
TeHne MoXeT TepsaTb yepe3 Hee 30—45% Boabl. BepxHas nMoBepXHOCTb INCTLEB ABYAOIb-
HbIX, 0b/lyyaeMasi NPsSMbIM COSTHEYHLIM CBETOM W OObIYHO CUNbHEE, YEM HWXHASA, 0bayBae-
Masi BETPOM, 4acTo MOKpbiTa M 6onee TONCTbIM CNOEM KyTUKYsbl. BockornoaobHble
KOMMOHEHTbI 3TOro cnos (BKoYas M COBCTBEHHO pacTUTENbHbLIM BOCK) MOrYT MPaKTUYECKH
MOMTHOCTBIO OCTAHOBUTL KYTUKY/SIPHYIO TpaHCNMpaumio. Kpome Toro, IMCTbst C TONCTON KyTK-
Kynoi 0BblYHO rnagkue u bnectsime, T. €. oTpaxaloT 60oMblie CONHEYHOrO U3NYYEHUS U
MEeHbLLE HarpeBarTCs.

[ins BbIICHEHWS 3aLUMTHOW PONM KyTUKYNbl M MPOBKM MOXHO B3siTb KNybHM kapTodens, no-
KpbITble MPOBKOBOW TKaHbO, M S6MOKM, MOKPbITbIE KYTWUKYNOW (nnbo opHONeTHUE u ABYyX-
-TpéxneTHne nobern 0AHOro BUAa pacTeHNM OAMHAKOBbLIE MO Macce). Jlydwe BeTKM pe3aTb Ha
KYCKV onpeaeneHHoro Bo3pacTa, O4MHAKOBbIE N0 Macce 1 napaduHOM 3anansaTb Cpe3bl.

[paKkTnyeckas Yactb

Lenb paboTbi: BbIACHUTb POSb KYTUKY/bI M MPOOKKM B 3alyuTe OT ucnapeHus Boabl C ro-
BEPXHOCTUN KOPHEN, No6eroBs 1 knybHeN.

O6opynoBaHmne n Matepwmasibl: [Ba CBexux 5610ka U aBa KnybHs KapTodens, Bechl,
HOX, MOSIU3TMIEHOBbIE MULLEBbIE MAKETbI, AAaTYMK OTHOCUTENBHOW BIAXKHOCTW BO3AyXa.
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TexHuka 6e3o0nacHoOCTH:

1. MNMepen Havyanom paboTel ocBoboAMTE paboyee MeCTO OT NOCTOPOHHMUX NPEeAMETOB.

2. CobntopaliTe 0OCTOPOXXHOCTb Npu paboTe ¢ NpenapoBasibHbIMK UrNaMK, NPEAMETHBIMU U
MOKPOBHbIMK CTEKTAMK BO M36eXaHWe YKOIOB M NOPE30B.

3. He ponyckanTe nonaaaHvs KpacuTenst Ha KOXYy, rnas3a 1 oaexay.

4, CobntopanTe npaBuna paboTbl CO CMMPTOBKOMN BO M36EXaHME OXXOroB.

5. MpucTtynaite Kk paboTe TONbKO Toraa, Koraa yoeamTech B MCMPaBHOCTM MUKpOCKOMa. Tou-
HO BbIMNONHSANTE YKa3aHMs yuuTenst Npu paboTe C HUM B OTHOLLEHWUM NOpsiAka AENCTBUN.

6. Mo okoHYaHWKM paboTbl NpuBeauTe B NOPSLOK paboyee MecTo.

lMopsigok npoBegeHuns 3KCnepuMeHTa:

Bo3bMuMTE MO ABa NPUMEPHO OAMHAKOBLIX NO Macce KNybHs kaptodens u sbnoka. Mo oa-
HOMY M3 HUX OYMCTbTE, TO €CTb CHUMUTE C/ION NOKPOBHOW TKaHN HOXOM.

M3MepbTe ¢ NoMOLbIO LMGPOBOro AaTymKka BAAXHOCTb BO34yXa B NoMelleHun. BHecute
AaHHble O BMIAXHOCTW B Hayane onbiTa B Tabnuuy (oanHakoBas ans Bcex 06pasuos).

PackponTe NONN3TUNEHOBBIVA NaKeT 1 MOMECTUTE B HEr0 NepBbi 06paseL] U BKIHOYEHHBIN
LUMPOBOM AaTYMK OTHOCUTENIbHOW BNAXXHOCTU BO3AYXa.

3aKpoiiTe NakeT W BblAaBUTE U3 HErO BO3AYX, @ 3aTEM repMeTU3NPYMTE NaKeT, NepeBsi3aB
€ro PE3VHKOM, LINaraToM Ui CKOTUEM.

Yepe3 5 MMH OTMETbTE MOKA3aHUa AaTyMKa U BHECUTE MX B Tabnuuy.

MosTopuTe NYHKTbI N2NQ 3—5 Ans ocTanbHbIX 06pasLoB.

PaccumTainTe Ha CKOMbKO NMPOLEHTOB BO3POC/1a OTHOCUTENbHAS BNaXXHOCTb BO3AyXa B KaX-
[I0OM rakere.

Obpamume sHuMaHue!

Ecnm KonnyecTBO AaTYMKOB NO3BOMISIET, MOXHO CAenaTb M3MepeHUsl OAHOBPEMEHHO BO
BCEX YeTblpex nakeTtax. ECM AaTuMKOB HEMHOrO, TO LienecoobpasHo pasaenuTb Kiacc Ha rpyn-
nbl N0 4—5 yenoBek Ha BpeMs paboTbl.

MpeacTaBneHne pesynbTaToB HabMAeHUN

Uccnepyemble 06pas-

bl OTHOCUTE/IbHAsA BNAXHOCTb BO3AyXa

B Hayane onbiTa, MM. | B KOHLIE OMbITa, MM.pT. n3meHeHne, %
pT.CT. CT.

OuunLeHHoe 9610Ko

OUMLLIEHHBIN KapTo-
denb

HeouuLeHHoe 9610Kk0

HeoumLeHHbIN KapTo-
denb

BbiBoAgbI:

CcopMynmpy#iTe BbIBOALI MO BOMPOCAM.

1. Kakoe 3HaueHune MMEeIoT KYTUKYyna U npobka B MCMApeHWn BOAbl pacTeHueM?

2. Kakasi MoKpoBHasi TkaHb B GOMbLUEN CTEMEHM BNMUSIET Ha UCMAPEHWE BOAbl pacTEHUEM?
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JlaboparopHas pabora N° 6

Ob6Hapy)x<ceHne HAUTPAToB B JINCTbSX

TeopeTtnyeckas yactb

A30T MMeeT 60MblIOE 3HAYEHME B XW3HM pacTeHuit. OH BXOAWUT B COCTaB GENKOBLIX Be-
LLEeCTB, NMNOMAOB, HYKNEMHOBBIX KMCMOT, X1opodunna v Apyrux BaxHbIX OpraHUYecKuX Co-
€ANHEHWN. A30T NOCTYMNaeT M3 NOYBbl B OCHOBHOM B BUAE HUTPATOB M coneit aMMoHus. Conu
a30THOM KWUCNOTbI (HUTPaTbI), NOCTynast B KOPHW PacTEHWA, BOCCTAHAB/IMBAIOTCS B XMBbIX KNET-
Kax KOpHS 0 aMMMaKa M, CBA3bIBasiCb C KETOKMCN0TaMmn, 06pasyoT aMUHOKUCIOTbI, KOTOpble
3aTeM MOryT UCNONb30BaTbCA Ha NOcTpoeHune 6enkoB. OAHAKO YacTb HUTPATOB C BOAHLIM TO-
KOM MOXET MNOAHMMATBLCS B IMCTbS. B NUCTbAX nponcxoanT GOoTOXMMUYECKOE BOCCTAHOBMIEHME
HUTPATOB W AENbHENLLEE ero BKIOYEHNE B CUHTETUYECKME NPOLIECCHI.

OnbIT TpebyeT noarotoBku. MonosuHy noberos 3a AeHb 4O NpoBeAeHWst paboTbl Heobxoau-
MO cpe3aTb (NUWMTb KOPHEBOro NWUTaHWUS) U NOCTaBUTb B BOAY HA CBETY (ANs (UTOXMMUYECKO-
r0 BOCCTAHOBNEHWNS HUTPATOB). BTOpyto NONOBMHY Noberos cpe3atoT HEMOCPEACTBEHHO nepes
ONbITOM.

[MpakTnyeckas 4actb

Lenb pabotbi: 06HapyXuUTb HATPATbl B IMCTbSIX PacTEHUIA U ONPEAENUTb UCTOYHUK WX NO-
CTynneHus.

O6opynoBaHmne M MaTepuasnbl: Nobern KOMHaTHbIX pacTeHui (banb3aMmUHa, CUHIOHUY-
Ma UM BbICTPOPACTYLUMX BUAOB CEMENCTBA KOMMENMHOBbLIE — TPaAeCKaHLUMK, 3e6puHbI, CET-
Kpeasum), CTynKka C NeCTUKOM, HOXHWLbI, BOPOHKA, Mapns wau BUHT, XMMUYECKUI CTakaH Ha 50
MJ1, UMPPOBOM AATUMK KOHLEHTPALMM MOHOB, SNEKTPOA HUTPAT-aHMOHOB, 3NEKTPO/ CPaBHe-
HUS.

TexHuka 6e30nacHoOCTH:

1. Mepen Ha4yanom paboTbl ocBoboanTE paboyee MeCTO OT NOCTOPOHHWUX NPEAMETOB.

2. CobntopaiiTe 0OCTOPOXXHOCTb Npu paboTe ¢ NpenapoBasibHbIMK UrNaMK, NPEAMETHBIMU U
MOKPOBHbIMK CTEKAMK BO U3beXaHWe YKOIOB U NMOpPe30B.

3. He ponyckaiTe nonaaaHvs KpacuTENst Ha KOXY, Fnasa U oaexay.

4, CobnioganTe npasuna paboTbl CO CMMPTOBKOM BO M3bexaHNe 0XKOroB.

5. Mpuctynamnte k paboTe TOMbKO TOrAa, Koraa ybeamtech B MCNPaBHOCTU MUKpOCKona. Tou-
HO BbIMNONHANTE YKa3aHMs yuuTenst npu paboTe C HAM B OTHOLLEHWUM MOpsiiKa AENCTBUN.

6. Mo okoHYaHWKM paboTbl NpuBeauTe B NOPSLOK paboyee MecTo.

lMopsigok npoBegeHns 3KcnepuMeHTa:

1. OTaenuTe NUCTbs OT NOBEroB, a 3aTeEM C MOMOLLbIO HOXa Ha NOALOHE MUK CreunanbHOM
AOLLeYKe MeNKO NopeXxbTe NIMCTOBbLIE MNACTUHKM M YepeLLKX CBEXECPE3aHHOro pacTeHus Tak,
4TOb6bI 3aMONHUTL CTYMKY Ha AiBE TPETW.

2. Pa3menwnTe obpasel B CTynKe A0 KalmnLeobpasHon Macchl.

3. YNoxuTe Kycok Map/u, CNOXEHHbIA BABOE Ha BOPOHKY, YCTAHOB/IEHHYKO Haj CTaKaHOM.

4. MNepeHecnTe KAWLy Ha Mapso 1 OTOXMUTE eé, cobpaB «y3eNKOM» YeTblpe KOHUa Map-
.

5. Ecnm cnon pacTUTeNbHOro CoKa Moayymuncs MeHee 2 cM, NOBTOPUTE AEWCTBMS CHavana.

6. MNpucoeanHuTe K AaTUMKY MOHOB DNEKTPOA HUTPAT-aHUOHOB M 3NEKTPOA CPaBHEHUS, a
3aTeM NOAK/IIUMTE AaTUMK K PerncTpaTopy AaHHbIX.

7. OnycTuTe B CTaKaH C COKOM JINCTbEB 3/1EKTPO/bI, NPOM3BEAUTE NSITb U3MEPEHWI U BHECH-
Te AaHHble B Tabnuuy.

8. MoeTopuTte aenctemst NONQ 1—7 C NUCTbSAMU PacTEHWS, BbIAEPXXAHHOTO B TEYEHME CYTOK
Ha BOAHOM NUTaHUM.

9. PaccuuTtanTte cpeaHee apudMeTNYECcKoe KOHLEHTPaLUK HUTPATOB ANs 060ux Npob coka
1 CPpaBHWTE MONYYEHHbIE 3HAYEHMSI MEXAY COOOM.
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Obpamume sHumaHue!

MoMMMO NOBEroB MOXHO MCMONb30BaTb SIUCTbS PACTEHUW C YKOPOYEHHbLIMM Moberamu
(xnopouTyM, ApuMMONCKC, Hedponenuc), a BMECTO KOMHATHbIX pacTeHUA — 1 NpUobpeTeH-
HYIO 3eeHb (CanaT, NeTpyLluka, YKpon) Anbo NINCTbS CENbCKOXO3AMCTBEHHBLIX PacTeHWUN, npuHe-
CEHHbIE y4YeHMKaMW.

[ANsi yCKOpEHWs NMoAroTOBUTENbHOM YacTu paboThbl yuMTENb MOXET Ha Fnasax Knacca us-
MeNbYMTb NNCTbA B BneHaepe 1 pa3aaTh yYeHMKaM roToBYIO Kawuuy nbo cpasy OTKaTbi COK
NNCTbEB. B 3TOM cnyyae Ha ypoke MOXeT BbiTb BbINOSHEHA BTOpasi nabopaTopHas paboTta nu-
60 nccneaoBaHO HECKOJIbKO BUAOB PaCTEHUN.

MpeacTaBneHne pesynbTaToB HabnoaeHun

CymmMma, CpepnHee,

WUccnepyemble 06pasubl KoHUeHTpauua HMTpPaToB, MOMb/N Monb/n Monb/

1 2 3 4 5

CBexxecpesaHHble IMCTbS

Bblﬂ,ep)KaHHble JINCTbA

BbiBoAgbI:

CchopMynupyiTe BbIBOAbI MO BOMPOCaM.

1. Kakue UCTOYHUKM HUTPATOB A/t PacTEHMI Bbl 3HaeTe?

2. CyLeCTBYOT HOPMbI NO cofepXXaHnto HUTpaToB. OnNacHo N Anst YenoBeka NoBbILEHHOE
coaep>XaHne HATPaATOB B pPacTeHUSX?

OueHka ¢u3M0NOrMYEeCKUX pe3epBoB CEPAEYHO-COCYAUCTON CUCTEMbI

JlabopaTopHas paborta N2 1.

«N3MepeHune apTepranbHOro gasneHus npu nomowmn uudpposon naboparopum
Releon Lite”
Lenb pab6oTtbi: 03HaKOMUTLCS C METOAAMM OLIEHKW COCTOSIHWUSI CepAEeYHO-COCYANCTON Cu-
CTEMbI.
3agaun:
* OLUEHUTb pe3epBbl cepaua Nno onpeaeneHnto CUCTONMYECKOro U MUHYTHOro obbeMa B no-
Koe 1 nocne h13nyYecKon Harpysku;
¢ OLEHWUTb YCTOMYMBOCTb K MMMOKCWM, UCMONb3ys Npoby C 3a4epXKOM AblxaHus;
¢ OLEHUTb COCTOSIHWE KapAMOPecnuMpaToOpHOM CUCTEMbI, MCMOMb3ys Npoby C 3aaepXKKow
AbIXaHWUS;
¢ OLeHUTb COCTOSIHWE KapAMOPEeCnpaToOpHOM CUCTEMBbI, UCNONb3ys Npoby KpemnToHa.
TeopeTnyeckas Yactb
TpaHcnopTHas pofib CUCTEMbI KPOBOODPALLEHUS UMEET BaXKHOE 3HaueHue Ans obMeHa Be-
LLeCTB M HEPrim Kak B NMOKOE, Tak 1 NpuW ABUraTeNbHOW AesTenbHOCTU. Pr3nonornyeckme mc-
CnefoBaHus HampaBneHbl Ha BbISIBNIEHME 3aKOHOMEPHOCTEW AeSTENbHOCTM Cepaua M COCyaoB.
KpoBoobpalleHne obecrieunBaeT BCe npoLeccbl MeTabonmsama B OpraHuM3Me 4esnoBeka U
MO3TOMY SIBNSIETCS KOMMOHEHTOM PasnnyHbIX PYHKLUMOHANbHBIX CUCTEM, OMNpeaensowmx ro-
MeocTa3. BbinonHAs ogHy U3 rNaBHbIX yHKLUMIA — TPaHCMNOPTHYO— CEpAEYHO-COCYANCTas CU-
cTeMa obecneumBaeT pUTMUYHOE TeveHne PU3noNornyecknux u BUOXMMMYeCcKUx NPoLEeccos B
opraHu3Me yenoseka. K TkaHAM W opraHaMm Mo KPOBEHOCHbLIM COCyAaM [AOCTaBMAOTCH BCe
HeobxoauMble BellecTBa (6enku, yrneBoabl, KUCI0pOA, BUTaMUHbI, MUHEpPasbHbIE COMK) U OT-
BOASITCS NPOAYKTbI 06MeHa BELLECTB W YINEKUCbIN Ta3.
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CepaeyHo-cocyamncTasl CUCTEMA BbIMOMHAET PErySTOPHYIO U 3aWMUTHYIO (PYHKLMKM U B CO-
APY>XECTBE C HEPBHOW M FyMOpasibHOM CMCTEMaMU UrpaeT BaXXHYH ponb B obecrneyeHnm Le-
NOCTHOCTM opraHu3Ma. CocyaucTasi cMCTEMa AENIUTCS Ha KPOBEHOCHYIO M NUM@ATUYECKyo. ITu
CMUCTEMbI @aHAaTOMMYECKM M (YHKLMOHAIbHO TECHO CBS3aHbl, AOMNONMHAT Apyr Apyra. Kpose-
HOCHasi CMCTEMa COCTOWUT M3 LiEHTpanbHOro opraHa KpoBoobpalleHns — cepaua, putMuye-
CKMe COKPALLEHMSI KOTOPOro AatoT ABMXXEHME KPOBM MO COCyAaM, U caMmx cocyaoB. JiumdaTu-
yeckasi CUCTeMa COCTOUT M3 NMMAATUYECKUX COCYA0B, Y3/10B U NMPOTOKOB.

Ba)kHelilLeh XapaKTEPUCTUKOM NPOU3BOAWUTENIbHOCTM Cepaua SBNSIETCS CUCTONIMYECKMIA
06bEM, XapaKTEPUCTUKOM KOTOPOrO ABNSIETCS apTepuaibHOE AaBNEHME.

ApTepuanbHoe faBneHne — 3TO AaBNEHME KPOBW B KPYMHbIX apTepUsIX YenoBeka.

CucToNnNYECKMN 06BEM- 3TO KOSIMHYECTBO KPOBW, BbIOpAchIBAEMOE XenyaoukaMu cepaua
Mpy 0AHOM COKpPaLLEHMUMN.

WcTtopuyeckas cnpaska:

ApmepuasbHoe dassieHue snepsble 6bi10 usmepeHo 8 1733 200y aHe/IUlCKUM ecmecmaouc-
neimamenem St. Hales. Bo ssedeHHoU 8 apmeputo owadu CmeKasaHHOU mpybKe OH 3aguKcu-
posasi nodbem Kposu Ha 8 oymos u 3 OroliMa Bbilwe YpPOoBHSA 1e8020 Keydodka cepdya. B
dasbHeliwem St. Hales HeOOHOKpamMHO NOBMOPAZ 3MOM 3KCNEPUMEHM HA PA3HbIX XUBOMHbIX.
EMy yoanocb usmepums 0assieHUA 8 nepugepuyeckux apmepuax u 8eHax u, no-8uoUMoMY,
daxke 8 n1e204HOl apmepuu, NOCKO/IbKY u3secmHo, ymo St. Hales snepsbie usmepus memnepa-
mypy «Kposu 8 ne2kux». fo/mkHo 6bi10 npotimu okoso 100 nem, 4ymobbl 3kcnepumeHm St.
Hales Hawen npumeHeHue 8 npakmu4yeckol MeouyuHe.

J.L. Poiseuille 8 1828 200y 0n15 npaM020 u3mepeHus 0assieHUsa 8 apmepuu XusomHo20
npumeHusn pmymHbiti MoHomemp, a C.Ludwig, coeduHus e2o ¢ dsuxywumca 6apabaHom, snep-
8ble 3anucas ny/ibCUpYOWYI Kpusyto apmepuasibHo2o dasaeHus (cuemozpammy). Mpubop
6b11 aBMOPOM HA38GH KUMO2PAPOM U 8 MeyeHue MHO2UX NOCAedyioWux Jem C/YXUu/s OCHOB-
HbIM CpedcmBoM 0/1f peucmpayuu pasaudHbix usuoao2udeckux npoyeccos. C 3mozo spe-
MeHu 6epym Ha4yano cguamozpaguyeckue memodsl pecucmpayuu 2eMOOUHAMUKU.

PasnuyaloT ABa nokasaTens apTepuanibHOro AaBNeHus:

Cuctonunyeckoe (BepxHee) aptepuanbHoe aasnenHue (C[1) — 3To ypoBeHb AaBeHus KpoBK
B MOMEHT MaKCMMasibHOro COKpaLleHWs cepaua, XapakTepu3yeT COCTOSHUE MUOKapAa NeBoro
xenypnoyka v pasHsetca 100—120 mm pr.cT.

Ouactonunyeckoe (HuMxHee) aptepuanbHoe aaenenue (A[) — 3TO ypoBeHb AaBNEHUSI KPOBU
B MOMEHT MaKCMMasibHOro paccnabneHns cepaua, XxapakTepu3yeT CTeneHb TOHyCa apTepuasb-
HbIX CTEHOK 1 paBHaeTca 50—80 MM pT.cT.

KpoBsiHOe faBneHne — AaBneHne, KOTOPOe KPOBb OKa3blBAET Ha CTEHKM KPOBEHOCHbBIX CO-
CYZ0B, WM NpPEBbILLIEHWNE AABNEHUS XMUAKOCTU B KPOBEHOCHOM CUCTEME HaA aTMOCHEPHBIM. Bbi-
AENSI0T Creaytolme BUabl KPOBAHOMO AABNEHUS: BHYTPUCEPAEYHOE, KanunnspHOe, BEHO3HOE.

ApTepuancHoe AaBneHne U3MepseTcsl B MUNIMMETPaX PTYTHOro cTonba, CoKpaweHHO MM
PT.CT. 3Ha4YeHVe BeNnYMHbl apTepuanbHoro aasneHus 120/80 o3HayaeT, yTo BeMUMHA CU-
CTONNYECKOro AaBfieHnss paBHa 120 MM pT.CT., @ BENMYMHA AMACTOSIMYECKOr0 apTepuasibHOro
fasnexus pasHa 80 MM pT.CT. Pa3HOCTb Mexay BeNMYMHaMu CUCTOSIMYECKOro U anacronuye-
CKOrO AaBfiEHMI Ha3blBaeTCs MynbcoBbiM AaBneHneM (M4). OHO NoKa3biBaeT, HACKOIbKO CH-
CTONIMYECKOE AaBeHue NpeBbIWAeT AMacToNIMYEeCcKoe, YTO HeobXoanMO Anst OTKPLITUS Nosy-
JIYHHOro K/jianaHa aopTbl BO BpeMs CUCTO/Mbl. B HOpMe nynbCoOBOe AaBneHue paBHO
35—55 MM prT.cT.
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BenmunHa KpoBSIHOrO AaBfEHMS 3aBUCUT OT TPEX OCHOBHbLIX (PAKTOPOB:

* YacTOTbl U CUNbl CEPAEYHbIX COKPALLEHWI;

* BEMYMHbI Nepudepuyeckoro ConpoTUBAEHMS, T. €. TOHYCa CTEHOK COCYAO0B, rMaBHbIM 06-

pa3oM, apTePNON U BEHYN;

» 06beMa LUMPKYNMPYIOLLENA KPOBU.

ApTepvanbHOe AaBneHUe 30pOBOro YesioBeka ABNSETCA BEIMUYNHON AOBOIbHO MOCTOSIH-
HOW, OAHAKO OHO BCeraa noasepraetcst HeboblIMM KoNebaHWsaM B 3aBUCMMOCTYM OT a3 aes-
TeNbHOCTU cepaua v AblxaHusi. KpoBonoTepy BeayT K CHWDKEHWIO KPOBSIHOrO [aBfieHns, a nepe-
nvBaHve 6oNbWOro KOMMYECTBA KPOBU MOBLIWAET apTepuanbHoe AaeneHue. BennuvHa aasne-
HMS 3aBUCUT OT BO3pacTa. Y AeTeN apTepuanbHOEe AaBNEHNE HUXKE, YEM Y B3POC/bIX, MOTOMY
YTO CTEHKM COCyAoB Honee anacTuyHbl.

ApTepuanbHoe AaBneHne MOXHO U3MepUTb C MOMOLLbIO Npubopa churMomaHomeTpa (To-
HOMeTpa).

CoBpeMeHHble UMdpoBble MOlyaBTOMAaTUYECKME TOHOMETPbI MO3BONAIOT OFPAHUYNTLCS
TONbKO HabopoM AaBneHust ([0 3BYKOBOTO CWUrHana), AaNbHeWWwuin copoc AaBNEHWs, perncTpa-
LUMI0 CUCTONNYECKOrO U AMACTOIMYECKOro AaBneHns, Horga — nynbca U aputMmm, npubop
npoBOAUT CaM.

ABTOMaTMYECKME TOHOMETPbI CAMU 3aKauMBalOT BO3AYX B MaHXETY, MHOrAa OHW MOTYT Bbl-
AaBaTb AaHHble B UM(MPOBOM BUAE, ANS Nepeaayy Ha KOMMbOTEp Uamn apyrue npubopei.

MOMOLLb YYUTEJIO

3TO MHTEPECHO:

K. Vierordt ncnonb3osan curmMorpacuio 4ns HENPSIMOro U3MEpPEHUs AaBleHNs KpoB#
y yenoseka. B TeyeHun nocnegytowmx net kumorpad Jlioasura MHOroKpaTHO ycoBep-
weHcTBoBasncs. Ha ero 6a3e E.J. Marey B 1876 r. n3rotoBun naetusMorpad, KOTOpbii
MO3BOS HEMPSIMbIM METOAOM OMNpPEAENsiTb CUCTOIMYECKOE M AMACTONIMYECKOE apTepn-
anbHOe AasfieHue. B mocneacTsum 3TOT METOA MOSyYMn Ha3BaHWE OCLMNIOMETPUYECKO-
ro.

G. Gartner B 1899 rogy cospan cnegytoliee nokKoneHne annaparta Ansg HEMHBA3MBHOMO
N3MepeHnsa apTepuanbHOro AaBfeHNS U Ha3Bas ero TOHOMETPOM. TpeMs rogamu paHb-
we 15 pekabpsi 1896 r. B TypuHckon rasete «GazzettamedicadiTorino» 6bina onyénmko-
BaHa ctaTbs «Unnuovosfigmomanometro», B koTopon aBTop S. Riva-Rocci onvcan
OpWUTMHaNbHLIN METOL HEMPSAMOro U3MEPEHUS apTepUasbHOro AaBNEHMS C MOMOLLbIO
PTYTHOro CchMrMOMaHOMETPaA CBOEW KOHCTPYKUMK. MeTo PuBa-Poyun 6bin npeaenbHo
MpocT. B BenocunegHyto LWKMHY, OMOSICHIBAOLLYIO BEPXHIOK TPETb M/ieya U COeANHEHHYIO
C PTYTHbIM COUrMOMaHOMETPOM, PE3MHOBOW rpyLLel, HarHeTancs Bo3ayx. ®mMkcmposa-
NOCb aBNeHne, Npy KOTOPOM MpekpaLLanacb nysbcaums, 4To COOTBETCTBOBAO CUCTO-
NINYECKOMY [aBMIEHWUIO. 3aTeM W3 LUKMHbLI AaBNEHWME MOCTENEHHO CTpaBiMBasnoCh. [lepsble
MosIBNEHNS MyNbCauuyM COOTBETCTBOBASIM AMACTOMIMYECKOMY AABNEHWIO. Y3Kas LMHA CO-
3AaBana MHOro HeyZobCTB M Hepeako u3Bpallana pesynbTaTbl UCCNeLoBaHMS.
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Puc.22. lNnetusmorpacd — annapaT Ans rpaduyeckoro onpeaeneHunst konebaHuit 06bEma
Pa3fINYHbIX YIEHOB Tena B 3aBMCMMOCTW TNaBHbIM 06pa3oM OT CTEMeHn MX KPOBEHAMOMHEHWS:
1 — unnunHap; 2 — pe3nHoBas MaHxeTka; 3 — Tpybka Ans coeanHeHus 6yTolan ¢ npubopom;
4 — TpybKka Ans coeanHeHus npubopa c kancynon Mapes; 5 — 6yTbinb Ans Boasl; 6 — 6apa-

6aH knmorpada.

Puc.23. LLUunnoHe Pusa-Pouun (1863-1937)

CneayloWwmin BeCbMa BaXkHbli 3Tan B Pa3BUTMM METOLOB M3MEPEHWSI apTepManbHOro AaBne-
Hus1 oTHocuTCs K 1905 roay. BoeHHbIV Bpay u3 C.-MNetepbypra H.C. KOpoTKoB, NCnonb3ys
curmMomaHomeTp PuBa-Poyum, npeanoxun ayckynbTaTMBHLIMA METOZ ONpeneseHnst YPOBHS
CUCTONIMYECKOrO M AMACTONMYECKOro AaBneHuns. MeTo4 OCHOBaH Ha BbIC/YLWMBAHUW LLYMOB,
BO3HMKAIOLLMX NPY MOCTENEHHOM CTPaB/IMBaHUM BO3AyXa U3 pa3ayTon MaHXeTbl. [laBneHve B
MaHXeTe, 3aMKCMPOBaHHOE MPKU MOSIBNEHWE NepBOro Lyma, COOTBETCTBOBANO CUCTONMUYECKO-
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My AaBNEHUIO, AaBJIEHUE, 3aC|)VIKCMpOBaHHoe npu npekpaweHnn WyMmoB — ANaCTOIMHYECKOMY
[aBJIEHUIO.

Mnevesan aprepus M eTop KOpOT KOBa
4N NSMepeHUs
KPOBAHOIO gaBneHus

ManomeTp

LasneKue KpOBK B NNEYLBOU apTepuu

kKlla wmmpr.cr.
20 1 150 Crcronuyeckoe _Dasnenvie B ManxeTke
100
10 10|
01 0l Ouacronuueckoe -
naenexue

15 | 128 —_ " \’}\’r"\"' A 11 ANARAMAN
o0 APAVAVAVATAYdvay ,.JL‘..JEJ_,\J VU
3syKku KopoTkosa : "’HH{"'

B;;em

Puc.24. ViamepeHne apTepuanbHoro aasneHns metogom H.C. KopoTkosa

Metoa H.C. KopoTkoBa 1 B HacTosilee BpeMs, cnyctsa 100 neT, 4Bn9eTC OCHOBHbLIM METO-
AOM ONpeaAeneHns apTepuanbHOro AaBNeHUS B KITMHUYECKON MeauUMHeE, LWMPOKO UCNONb3ye-
MbIM BO BCEX CTPaHax.

MeToavKa 3MepeHns apTepuanbHOro AaBaeHns rno Metoay KopoTkosa

1. Mpuaatb naumeHTy yaobHoe nonoxeHue, cuas unm nexa. Nepen amepeHneM naumneHT
AOSKEH OTAOXHYTb B CUASYEM WU JIEXAYEM MONOXEHUN B TEYEHUN HECKONBbKMUX MUHYT.

2. MoNoXnTb pyKy NauMeHTa B pa3orHyTOM MOMOXEHUW NafOHbIO BBEPX, MOANOXNUB Ba/IMK
noza /I0KOTb.

3. HanoXuTb MaHXeTKy TOHOMeTpa Ha 0610XeHHOEe Mievo naumeHTa Ha 2—3 CM Bblle
NOKTEBOro crmba Tak, 4ytobbl Mexay HuMKM npoxoaun 1 naneu. MpuMeyaHue: ogexaa He JOmXK-
Ha COABNMBATH MJ1eYO Bbille MaHXETKM.

4. Tpybkn MaHxeTku obpalleHbl BHU3.

5. CoeanHUTb MaHOMETP C MaHXETKOM,

6. MpoBepuUTL MONOXEHNE CTPENKM MAHOMETPa OTHOCUTENbHO «0»-M OTMETKW LKanbl.

7. OnpegennTb NanbLUaMm NynbCcaumio B IOKTEBOMN SAMKE, MPUMIOXKNUTb Ha 3TO MECTO (DOHEH-
AocKon.

8. 3aKpblTb BEHTU/b IPYLLKM, HArpeTb BO3AYyX B MaHXETKY A0 UCYE3HOBEHWSA Mynbcauuu B
nokteBov apTepumn +20—30 MM pT. CT. (T. €. HECKONbKO BblIlLE npeanonaraemMoro ALl).

9. OTKpbITb BEHTW/b, MeAJIEHHO BbINyCKaTb BO34YX, BbIC/yLWIMBas TOHbl, CNeauTb 3a Nnokasa-
HUAMU MaAHOMeETpa.

10. OTMeTUTb UMdpy NOSBIEHWS NEPBOro yaapa Ny1bCOBOW BOHbI, COOTBETCTBYHOLLYIO CU-
crtonnyeckomy A/l.
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11. «OTMEeTUTb» MCYE3HOBEHME TOHOB, YTO COOTBETCTBYET Amactonndeckomy A/. lMpumeva-
HMe: BO3MOXXHO OC/TOXXHEHWE TOHOB, YTO TOXE COOTBETCTBYET AnacTonnyeckomy AL.

12. BbINyCTUTb BECb BO3AYX M3 MaHXETKMW.

13. MoBTOpPUTL MpOLEAYpY Yepe3 5 MUHyT.

NMOMOLLb YYUTENIO

3TO UHTEPECHO:

MoBbIWEHNE AaBNEHMS HA Kaxxable 10 MM pT. CT. yBENMYMBAET PUCK PA3BUTUSI CepaeY-
HO-COCYANCTbIX 3aboneBaHnn Ha 30%. Y ntoaeit C NOBbIWEHHbLIM AaBfieHEM B 7 pas
yalle pa3BMBAlOTCA HapyLUeHWs MO3roBOro KpoBoobpalueHus (MHCyNbThl), B 4 pasa
yalle — nwemmnyeckast 6onesHb cepaua, B 2 pasa Yalle nopaxKeHne CocyaoB HOr.
MMEHHO C M3MepeHusi apTepuanbHOro AaB/EHMS HEO6XOAMMO HauMHaTb MOWCK
MPUYMHBI TAKMX YacTbIX NPOSIBNEHMIA AMCKOMPOPTA, Kak ronoBHas 60nb, cnabocTb, ro-
NOBOKPYXXeHME. Bo MHOrMX criyyasix 3a AaBNeHMEM HEOOXOAMM MOCTOSIHHBIN KOHTPOSb,
W U3MepeHns cnegyeT NPOBOANTL MO HECKONbKY Pa3 B A€Hb.

Bepxanii
npezaest

200 — 180
180 —
170 —
160 —
150 —
140 —
130 —
120 —
110 —

110 — W
90 — - JImacroauueckoe

-

Cucroanueckoe

B MILIJIAMeTpax PTryTHOro ¢ToJda

Kpossaroe gaBnesne

| | | [
0 20 40 60 80

Bospact

Puc. 25. IpaduK N3MeHeHNs KPOBSIHOrO AaBfEHNUs C BO3PACcTOM

CHeTOIHYeCKOe T A C T oI e e O DeHKa VPORHS
(5) AL (I AT AT
Mennure 120 Mensine 80 OnTHMATEHOE
120—129 B—84 HoprmainbHoe
130—139 BhH—89 Bricomoe Hop-
AT B

140159 00 1-a creneHes A"

160—179 100—109 2-a cTenens AT

180 1 BBII0E 110 m BBiLIE 3-a cTeneds AT

Puc. 26. Knaccudukaums noBbILEHHOTO AaBneHus (apTepuanbHoOW runepteHsun (Ar))
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ApTepuanbHas runepTeH3nss — CTOMKOE MOBbILLEHWE apTepuanbHOro AasneHus ot 140/90
MM PT. CT. U BbILLE.
ApTepuanbHas rMNOTOH3WUS — CTOWKOE WM PEryNsipHOE MOHWKEHWE apmepuasibHo20 [aB-

nenuns Hwke 100/60 MM. pT. CT.

JlabopaTopHas pabora N°1

«HN3MepeHne aprepmuasibHOro AaB/ieHUs Npu nomMowm LyugpoBou nabopaTopmm
Releon Lite».

Lenb paborbi : MpoBeCTN U3MEPEHNSI KPOBSAHOrO AaB/IEHNS.

3agaun:

1. M3yunTb rpadvk M3MepeHnst KpOBSHOrO AaB/IEHuS.

2. OnpegennTb 3HaYeHWe CUCTOSIMYECKOro M AMACTONMYECKOrO [AaBleHus.

Martepuanbl n obopygoBaHue: untdposas nabopatopus Releon Lite, (pnaTuvk aptepuans-
HOro AaBNEHMs) MaHXeTKa C rpyLUe Ans HarHeTaHMs BO3ayXa.

MnaHWeT MK NepcoHasbHbIN KOMMbIOTEP C NPOrpaMMHLIM 06eCreYeHneM.

TexHnKa 6e30MacHOCTH:

1. MNMepen Havyanom paboTbl ocBoboAMTE paboyee MeCTO OT NOCTOPOHHMX NPEAMETOB.

2. TOYHO BbIMOMHSAET YKa3aHus yuntens buonorum npu pabote C 3neKTPOHHbIM 06opyaoBa-
HMEM B OTHOLLEHUN COBNOAEHMSI NOpAAKa AENCTBUN.

3. MpucTtynatb K paboTe TONMbKO TOrAa, Korda yyeHue ybeauncs B ucnpasHOCTM 0bopyaosa-
HUS.

4, Yyawmnca He 6epét 6e3 paspelleHns yuntens 61uonorum MMKpOCKOM, npenapaTtbl U apy-
roe obopyaoBaHue ¢ agpyrnx paboumnx MecT, He BCTAET C paboyero Mecta U He XoauT no Kabu-
HeTY BO BpeMsl SKCNepuMeHTa.

5. o okoH4YaHMK paboTbl y4eHMK NPUBOAMT CBOE paboyee MecTo B NOPSAOK.

lMopspok npoBepeHuns sKCnepUMeHTa:

1. HanoxuTte MaHxXeTy Ha nneyo. [peaBapuTenibHO CHUMUTE MAIOTHYIO OZ4exXay.

2. BctaBbTe BO3AYLWHYKO TPYOKY B BO34YLLIHOE rHe34o npubopa (AaTumk apTepuanbHOro
AaBneHus Releon Lite.

3. MpocyHbTE pyKY B MaHXeETY.

4. CaabTe NpsIMO, PYKY pacnonoxXuTe Ha CToMe,MaHXeTa A0MHKHA bbITb pacnonoxeHa Ha
YpOBHe cepaua.

5. 3anycTtute nporpammy Releon Lite.

6. Haxxmute Ha kHonky «CrapT».

7. HarHeTaiiTe BO34yX B MaHXETKy A0 MOMEHTa, KOr4a Ha SIeBoi MaHenn nporpaMmbl He
NOSIBUTLCS HAAMWUCb «40CTAaTOYMHO HaKa4YaHo» UK NPO3BYYUT CUIHaN.

8. MnaBHO CnycKaiTe BO3AYX, OTKPbIB BUHT.

9. Ha neBo¥ naHenn nporpaMMbl A0/HXHA NOSBUTCA MHAOPMaLMS O AaBNEHUM M NyNbCE., a
B LeHTpe —rpaduk.

MHTepBan BpeMeHn Mexay M3MepeHUsIMU apTepuasnbHOro AaBfieHns 3aBUCUT OT MOCTaB-
NEeHHbIX 3371a4, BO3pacTa NauneHTa, Hanmums aputMmmn u apyrux hakTopos.

Mpn HeO6XOAMMOCTH BbIMOSHEHUS CEPUM U3 2—3 NOBTOPHBIX U3MEPEHMIA UHTEPBAS BpEME-
HW MeXAy HUMU JOS/MDKEH COCTaBnATb He MeHee 15 cekyHA. B 3TOM ciyyae peructpupyetcs
CpeaHsis BeNIMUYNHA STUX U3MEPEHWI.

PasHuUa B AaBNEHWUM Ha pykaxX MOXET OblTb BECbMa CYLLUECTBEHHOM, MO3TOMY PEKOMEH-
AyeTCcs NpoBOAMTb M3MEpeHWe Ha pyke C 6onee BbICOKUMM 3HAYEHUSIMU apTepuanbHOMo
[aBeHus.
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3aCbMKCVI|DOBaTb pe3ynbTaTbl UCCNEAOBAHUA B MPOTOKOSI.

MokasaTtenb PesynbTaTt

CcA

An

na
Hopma C[] (no ¢opmynam)
Hopma A4 (no dopmynam)

ca (CVICTOHMHECKVIG p,aBneHme) — MOKa3aTesb BEMNYNHbI MGKCMMallbHOIo apTeEPUabHOro
AaBJ1EHUA,

AN (avactonnyeckoe AaBeHne) — nokasaTeSlb BENMYMHbI MUHUMAbHOrO apTepuanbHOro
[ABNeHNs;

NA —nynbLcoBoe AaBEHME.

BennuunHy nynbCoBOro AaBneHUs pacCYMTbIBAIOT, BblUUTas U3 BEIMUYNHBI CUCTOSIMYECKOrO
AaBNeHnA BETNYNHY ANACTOTMYECKOr 0.

Ans onpeneneHus AOMKHON MHAMBUAYaNbHOW HOPMbl apTEPUanbHOMO AABNEHMS MOTYT
6bITb NCMOIb30BaHbI ClIeAyoLLME 3aBUCUMOCTH:

YMyxumH—CO=109+05X+0,1Y, AO40=74+0,1X+0,15Y
Y xeHwuH — C =102+ 0,7X+ 0,15y, AA=78+0,17X+0,15Y
roe X — BO3pacT, roga. Y — macca Tena, Kr.

AL

BbiBoAgbI:

CchopMynupyiiTe BbIBOAbI MO BOMPOCaM.

1. Y70 Takoe apTepuanbHoe AaBnieHune?

2. B yeM CyWHOCTb METOAMKM M3MEpPEeHWs apTepuanbHOro AaBneHust no metoay Ko-
poTKoBa?

3. YTo Takoe nynbCOBOE AaBfeHune?

JlabopaTopHas pa6ora N2 2

«@®YHKLUMOHa/NbHble NPo6bl HA peaKTUBHOCTb CEpPAEYHO- COCYANUCTON CUCTEMbI>»
TeopeTnyeckas 4acTb

CMHXPOHHas perncTpaums pasnnyHbIX BHELWHMX npossneHnui aestensHoct CCC (cepaey-
HO COCYAWMCTOM CUCTEMbI) MPW MPOBEAEHUM Pa3NMYHbIX (DYHKLUMOHAMbHLIX Npo6 pacwupseT
AMArHOCTUYECKNE BO3MOXHOCTU B aHanm3e paboThbl 3TOM BaXKHOM CMCTEMbI OpraHu3Ma. Peak-
UMM reMOAMHAMMKM Ha (PYHKLUMOHANbHbIE HArpy3KM MOXHO pasfesniuTb Ha TpU OCHOBHbIE TuMa:
* a[eKBaTHbIA C YMEPEHHbIM y4alleHneM nynbca He 6onee 50 % K MCXOAHOMY YPOBHIO,
yBenuuyeHnmeM cuctonmyeckoro A Ao 30 % npu He3HauMTeNbHbIX KonebaHusax AMacTo-
nuyeckoro Al v BOCCTaHOBJIEHNEM B TeYeHne 3—5 MUH;
* HealeKBaTHbIN C Ype3MEPHbIM YBENMYEHNEM MOKa3aTenen nynbca u Al u 3aLepXKKou
BOCCTaHOB/EHNS 6onee NSTU MUHYT;
* napagoKCanbHbIA TUMN peakumn, He COOTBETCTBYIOLLMIN S3HEPrETUYECKUM NOTPEBHOCTSM, C
konebaHusMu nokasatenen meHee 10 % K UCXOAHOMY YPOBHIO.
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[paKTnyeckas 4actb

Lenb paboTbi: OUEHUTb PEAKTUMBHOCTb CEPAEYHO-COCYAMCTON CUCTEMbI M TWUM remMoauHa-
MUKW Ha PYHKLMOHANbHbIE HAarpy3KHu.

Marepuanbl n o6opyaoBaHue: uuhposas nabopatopus Relab (LaTuvk apTepuanbHOro
AABNIEHMS) MaHXETKa C rpyLUei Ans HarHeTaHMs BO3ayXa.

MNaHWeT MK NEPCOHANbHLIA KOMMbIOTEP C NPOrpaMMHbIM 0becneyeHmeM.

TexHnka 6e30rMacHOCTH ( CMOTPETb MHCTPYKUMs B paboTe N271)

lMopsigok npoBefeHNs 3KCNepUMeHTa:

1. Mpoeectn nsmepenne Al n YCC B nokoe n nocne uanyeckon Harpysku (20 npucena-
HMs 3a 30 ceKyHA) C MHTepBasioM B 1 MUHYTY.

2. Hanoxute MaHXeTy Ha nneyo. lMpeaBapuTenbHO CHUMUTE MAIOTHYIO OAEXAY.

3. BcTaBbTe BO3aAYLIHYIO TPYOKYy B BO3AYLIHOE rHe340 npubopa (aaTyvk apTepuanbHOro
fAasneHus Relab).

4. MpoCyHbTE PYKY B MaHXETY.

5. CagbTe NpsIMO, pPYKy pacrnonoXuTe Ha CTOMe,MaHXeTa AO/KHA HaXxoAWTbCS Ha YPOBHE
cepAaua.

6. 3anyctuTe nporpamMMmy Relab n HaXXMuUTe Ha KHOMKY CTapT

7. HarHeTaiiTe BO34yX B MaHXXETKy A0 MOMEHTa, KOr4a Ha JIeBOi MaHenn nporpaMmbl He
NOSABUTLCA HAAMWUCb «40CTAaTOMHO HAaKaYaHO» MUK NPO3BYYUT CUrHaI.

8. MnaBHO cnyckaiTe BO3AYX, OTKPLIB BUHT.

9. Ha neBon naHenu nporpamMMmbl JOMKHA NOSABUTCS MHGDOPMaLMS O AABNEHMM W NyNbCe.

10. 3admkcnpoBaTb pe3ynbTaTbl UCCNEAOBAHUS B MPOTOKON.

11. Coenatb BbIBOA.

[pOTOKON BbINONHEHMS PabOoThl

CocTosiHue AL YccC
B nokoe YCCl ......
Mocne 20 npuceaHuii Yycea.......

Ans oueHkn TpeHnpoBaHHOCTU CCC K BbINMOHEHUIO (DM3NYECKON Harpy3ku MOryT UCMONb-
30BaTbCs Takue nokasaTenu, Kak KoadduumeHT BoiHOCIMBOCTM (KB)

KB = (MCC/MNA)e10

* 11 MokasaTenb Kavectsa peakuun (MKP):

MNKP = (NA42 —A1)/(4CC2 — YCC1),

° rge

MA1 v YCC1 — nynbcoBoe AaBneHne n nynbC A0 HarpysKu;

NMA2 n YCC2 — nynbcoBoe AaBfeHne 1 NysbC Nocse Harpy3sku.

MpOoTOKON BbINOHEHNS PaboThbl

PesynbTaThl uccnegosanus CCC Ha (PYHKUMOHANbHY pPeakTUBHOCTb

Bpemsa oTabixa, MUH
Mokasarenn | VCXOBHBIE [ 50 b cenanmii 15 cek 6er 3-X MUH Ger
AaHHble
1 2 3 1 2 3 4 1 2 3 4
YCC
Al makc
Al MUH
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JlaboparopHasi pabora N° 3.

U3mepeHune aptepnanbHoro gasnexHns. OnpegeneHne CUCTONINYECKOro
M MMHYTHOro 06beMoB KpOBM pacyeTHbIM METO40M

TeopeTnyeckas YacTb

Mpyn KaXaoM COKpaLLeHWUW cepaua B apTepum BbIbpacbiBaeTCs onpeaenieHHoe KONMYECTBO
KpOBW, KOTOPOE Ha3blBalOT CUCTONMYECKUM MK yaapHbIM 06beMoM kposum (COK nnmn YOK).

Cepaue, BblbpacbiBasi KpOBb B a0PTY U NErOYHYIO apTepUIO BO BPpeMS CUCTOSbI, CO34aET B
HUX JaBneHue, HeobxoanMmoe AN NPOABMXKEHUS KPOBM MO BCEMY cocyamnctomy pycny. Cso-
60aHOMY nepeaBvKeHUo KPOBM MO COCYAaM MPensTcTByeT psa (hakTopoB: COMPOTUBAEHWE ne-
puepnyecknx cocyaos, TPEHNE YACTML KPOBU O CTEHKM COCYOB.

BenmumHa KpoBSHOrO AaBneHWUs 3aBUCUT raBHbIM 06pa3oM OT CUCTONMYECKOro obbema
KpOBM W AMaMeTpa COCyAoB. B CBOO ouepeab CUCTONMYECKMIA 06BEM KPOBU 3aBUCUT OT CUbI
COKpaLLeHU cepaua: YeM cuibHee CokpalleHune, TeM bonblue 06beM BbIbpacbiBaeMon KpoBMy.
MoaToMy faeneHue B apTepusix ByaeT TeM Bbllle, YeM CUIbHEE COKpaLleHue cepaua.

KpoBsiHOoe AaBneHne HeoAMHAKOBO B Pa3HblX ydacTKax cocyauctoro pycna. Camas
6onbLas BenmMyMHa KpOBSHOrO AaB/ieHns B aopTe, HECKONbKO MeHbLUe — B KPYMHbIX apTepu-
ax. KpoBsiHoe faBneHue no Mepe yaaneHust COCyAoB OT cepAla NnocTeneHHO CHUXAETCs: ero
BE/IMYMHA TEM MEHbLUE, YeM Aanblue COCyn OT apTepuanbHOro OTAena cepaua u yem bavxe OH
K BEHO3HOMY. B nosbIx BEHAaX OHO MHOrAa CTaHOBUTCS AaXKe HUXe aTMOChepHOro.

[laBneHne B apTepusix HEOAMHAKOBO B pa3fiMyHblX asax cepaevHoro umkna. OHO Haum-
6onbluee BO BpeMsi CUCTOJbI M HA3bIBAETCS CUCTONMYECKMM MM MaKCUMasbHbIM AaBleHneM. B
COCTOSIHMM MOKOS1 Y B3POC/IOr0 YesiloBEKa CUCTONMYECKOE AaBfiEeHME B NNEYEBOV apTepun B
cpefHeMm coctasnsieT 120 MM pT. CT. Bo BpeMsi AnacTonbl AaBneHe KpOBU HauMeHbLLee, OHO
Ha3blBAETCS AMACTONMYECKMM WM MUHUManbHbIM AaBNEHMEM. B cpegHeM B mneyeBoW apTepuu
OHO cocTasngeT 70 MM. pT. CT.

PazHMuUa Mexay CUCTONMYECKMM U ANACTONMYECKUM AaB/IEHWEM MOJyYMnIa Ha3BaHUe nynb-
COBOro AasneHuns. OHO SIBNSIETCS BaXKHbIM Moka3aTteneM (yHKUMOHANbHOro COCTOSIHUS cep-
AEYHO-COCYAUCTON CUCTEMBI.

Y yenoBeka MOXHO OnpeaesiMTb BEIMUYMHY CUCTONTMYECKOro M ANAacTONNYECKOro 4aBfeHuns
MeToaoM KopoTkoBa Mpv MOMOLM PTYTHOMO MM MPYXXMHHOMO MaHoMeTpa nMbo 1cnonb3ys
umdposble nabopatopuun. (AaTumnk gaeneHuns) 3Has BenmuuHy cuctonnyeckoro (CA), amacrto-
nnyeckoro (A4) n nynbcosoro (MA)aasnenns kposun, YCC, MoxHO No ¢dopMyne paccynuTaTb
BEIMUYMHY CUCTONNYECKOro (B M) M MUHYTHOrO (B /1) 06BEMOB KPOBHM Y YenoBeka.

LLInpokoe npumeHeHne nony4yuna gopmyna Crappa:

CO =[(100+0,5xNA)— (0,6 x A1)] —0,6 xB,

roe CO — cuctonuyeckuin 06bém; M — nynbcoBoe AaBnexue; 1 — avactonMyeckoe AaB-
neHve; B — BO3pacT ucnbITyemoro.

YcTaHOBNEHO, YTO pacyéTHble BennymHbl CO, NONyYEHHbIE C MOMOLLbLIO 3TON (DOPMYbI, XO-
pOLUO COBMAAatoT C AaHHbIMKU, MOYYEHHBIMU KNAaCCUYECKUMIN METOLAMM.

MWHYTHBIN 06BEM KpPOBM paccumTbiBaeTCs no Gopmyne:

MOK = CO x YCC,

rae MOK — MUHYTHbIN 06bEM KpoBu; CO — cuctonuyeckuii obbem; YCC — yactoTta cepaey-
HbIX COKpaLLEHWH.
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[paKTM4yeckass Yactb

Lenb paboTbi: paccunTaTb MUHYTHbIA U CUCTONMYECKMIA 06BEM KPOBM MO YacToTe cepaey-
HbIX COKpaLLEHUM.

O6beKT uccnegoBaHNM: YENOBEK.

O6opygoBaHume: undposas nabopatopusi, AaTUMK apTEPUANbHOTO AABNEHMS.

TexHnka 6e3onacHOCTH (MHCTpyKumMs B pabote N21).

Mopsigok npoBegeHns 3KcnepuMeHTa:

1. O3HaKOMbTECh C YCTPOMCTBOM Npubopa, NPUMEHSIEMOrO AN U3MEPEHUS KPOBSHOMO [1aB-
NEHUS.

2. ObHaxuTe NeByto pyKy UcnbiTyemMoro. OBepHUTE MaHXETY MNOTHO BOKPYr CEpeanHbl nie-
Ya UCMbITYEMOrO TaK, YTOObI ee HUXKHUI Kpail HaXOAWNCS Ha 2,5-3 CM BbllLe NOKTEBOro cruba.

3. K MaHXeTKe noakntounTe AaT4YvK apTepuanbHOro AaBNeHUs

4, Bxntounte Ha MK unm nnaHweTe nporpaMmMmy Ans U3MEPEHUs apTepuanbHOro [AaBfeHUs U
3anycTuTe ee.

5. HarHeTaiiTe BO3Ayx B MaHXETY 10 TEX NOP, MOKa Ha SIEBOM NOJE 3KPaHa He MosiBUTLCS
3anucb «/JoCTaTOYHO» UM NPO3BYYMT 3BYKOBOM CUrHaN.

MokazaTenu B HopMme Y ucnbiTyemMoro
YCC, ya./MuH 60—80
CucTonuueckoe aaBnexve, 90—130
MM pT.CT.
[lnactonnyeckoe aaBneHue, 60—85
MM PT.CT.

MynbCOBOE AaBNEHUE, MM PT.CT.

Cucrtonnyeckmnin o06beM, Mn 70—80

MUHYTHbIA 06BEM KpOBM, N 4,24—5,3

6. MeaneHHoO BbINYCTUTE BO3AYX U3 MaHxeTbl. CHDKas AaBneHue B MaHXeTe, BHUMATENbHO
cneavTe 3a AaHHbIMK Ha SKpaHe.

7. MosBATLCA BEIMUMHA MAKCMMANbHOMO (CMCTOIMYECKOr0) AaBNEHMS, T.€. B 3TOT MOMEHT
TOMbKO BO BPEMS CUCTONbI KPOBb MPOTANKMBAETCS Yepe3 CAABMEHHbIA y4acTOK COCyAa U MUHM-
MasnbHoe (AnacTonu4yecKkoe) AaBreHue.

8. OnpegenuTe CUCTONMYECKUN U MUHYTHBLIN 0O6bEMbI KPOBM PacyYETHbIMK MeToAaMMu Mo
¢opmyne Crappa.

PexomeHaaynn k ogopmaeHno pe3ynbTatoB paboTbl: NONyYeHHble AaHHble 3aHe-
cuTe B Tabnuuy.

BbiBOAbI M 06CYy)KaEHME pe3y/ibTaToB paboTbi: CPaBHUTE MOMyYEHHbIE pe3ynbTaThl C
HOPManbHbIMM BeNMUnHaMU. OBBACHUTE NPOMCXOXKAEHWE CUCTONMYECKOrO U Anactonmyeckoro ALl
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JlabopaTopHas pa6ora N2 4.

«OnpepeneHne MUHYTHOro o6bEMa KpoBOObGpalLleHUsi KOCBEHHbIM METOA0M
B NOKOEe 1 nocne (pnu3nyecKon Harpysku»

Lenb pab6orbi: O3HakOMUTLCS C MeTOAMKOM onpeaenennst MOK

TeopeTnyeckas 4actb

MuHYTHbIN 06bEM KpoBoobpalueHns (MOK) aBnsieTCs OAHUM M3 rNaBHbIX MOKa3aTeneH
(YHKUMM CepaeyHO-CoCyancTon cucTeMbl. Metoabl onpeaenednss MOK MoryT 6biTb pa3aeneHbi
Ha npsamble (Puka, MponnbMaHa. CTioapTa-MamMuibTOHa, TEPMOANIIIOUMM U MP.) U HENPSMblE
(Ctappa, cpurmorpaduyecknin, bannmcrorpadmyeckui).

Bonbloe pacnpoctpaHeHne nonyunn Metog Crappa (1954). 3T0T MaTeMaTUYECKU METOA
onpeaeneHns MOK 3akntoyaeTcs B pacyeTax no crneumasnbHbIM aMnupuyeckum gopmynam. Y mc-
MbITYEMOro ONpefenstoT apTepuanbHOe AaBeHWe U 4acToTy nynbca (MCnonb3ys LUMGPOBYO Na-
6opaTopuio). 3aTeM no GopMyne onpeaenstoT cuctonuueckui (yaapHoiin) obvem kposm (COK):

COK=100+0,5N4—0,6 44 —0,6 B,

rae N — nynbcosoe fasneHne (MM, pT. CT.);
AL — anactonunyeckoe aaeneHue (B MM. pT. CT.);
B — Bo3pacT (B rogax).

Mocne onpeaeneHns cMCTonMyeckoro obbeMa nerko paccuntatb MOK -MuHYTHbIN 06bEM
KpoBoobpaLleHus no dhopmyne:

MOK = CO x 4, rge Yl — yactoTa nynbca.

Y 300poBbIX Ntogen sennumHa MOK noasepxeHa 3HauMTeNbHbIM KONebaHUaM, CBS3aHHbIM
C NONOM, BO3pacTOM, BECOM 1 POCTOM, @ TaKXe C XapakTepoM AesTeSIbHOCTY.

N3MeHeHWe 4acTOTbl CEpPAEYHBIX COKPALLEHU WM KPOBSIHOFO AaBNEHUs Npu HU3nMYeckon pa-
60Te pas3nnyYHOM TXKECTH.

TexHnka 6e3onacHOCTH (MHCTpyKumMs B pabote N21).

lMopsapok npoBepeHuns sKCepUMEHTa:

1. Mposectun namepenne Al n YCC B nokoe v nocne dusnyeckon Harpyskm (10 n 20 npu-
cefanns 3a 30 ceKyHZ) C UHTEpPBanoM B 1 MUHYTY.

2. Hanoxute MaHXeTy Ha nnevo. lMpeaBapuTenbHO CHUMUTE MAIOTHYIO OAEXAY.

3. BcTaBbTe BO3AYLIHYIO TPYOKYy B BO3AYLIHOE rHe3ao npubopa (aaTymk apTepuanbHOro
AasneHus Relab).

4. MpoCyHbTE PYKY B MaHXeTy.

5. CaabTe NpsaMo, pyKy pacrofioXXuTe Ha CToMe, MaHXeTa AO/MKHA HAaXOAUTLCS Ha YPOBHe
cepaua.

6. 3anyctuTe nporpamMmy Relab v HaXXMWUTe Ha KHOMKY CTapT.

7. HarHeTaiTe BO34yX B MaHXETKY A0 MOMEHTa, KOrAa Ha NEBOV MaHeNn nNporpamMmMbl He
NOSIBUTLCS HAAMUCb «A0CTAaTOYHO HAaKa4yaHO».

8. MnaBHO CnycKaiTe BO3AYyX, OTKPbIB BUHT.

9. Ha neBoi naHenu nporpamMMmbl JOMKHA NOSBUTCS MHGOPMaLMS O AABNEHUM W NYNbCE.

10. 3admkcnpoBaTb pe3ynbTaTbl UCCNEAOBaHUS B MPOTOKON.

11. CoenaTb BbIBOA.

PekomeHaaumm no ogopmieHNo nNpoTokona pa6orbi

Mony4eHHble AaHHble 3aHecuTe B Tabnuuy. Caenante 3akntoueHne 06 nameHeHun CO u
MOK nocne cmsnyeckon Harpysku. B cnyyae ysennyenns MOK oTBeTbTE Ha BONPOC: «3a CHET
Yero NpoMCXoauT BO3pacTaHue AaHHOrO nokasatens nocne 10 npuceaaHuin n nocne 20».

114 B conepxaHue




Bnosiormns

MpoTokon nabopaTopHOM paboThl
«M3MEHeHMe YacTOTbl CEPAEYHbIX COKPALLEHNN U KPOBSAHOrO AABNEHMS NPU (DU3NYECKON
paboTe pa3nnyHou TSXXecTu»

Moka3aTenu Moxkowu Mocne Mocne

10 npucepaHumn 20 npuceaaHuii

YacroTa cepaeyHbix co kpatieHun (HYCC)

Cucronnyeckoe gasneHue

Anacronnyeckoe
JaBlieHne

lynbcoBoe faBneHve

Cuctonnyeckni 06bLeM KpoBu

MWHYTHbIN 06bEM KPOBU

B ycnosusax ocHoBHoro o6mMeHa MOK y 300poBbIX NtoAeH paBeH 3,5—5 N1 B MUHYTY, npu
5TOM OTK/IOHEHMS! He MpeBblwaloT + 10% 0T AOMKHOW BENMUMHBI MUHYTHOrO 06bEMa KpOBOOG-
pawexus (AMOK). Y ntogen ¢ pasnnyHbiMK 3aboneBaHnsMm oTKIoOHeHMs MOK B Nokoe Kak B
Ty, TaK ¥ B APYryt0 CTOPOHY BblpaXXeHbl B 60/bLUEN CTEMNEHM, YEM Y 340POBbIX.

Monb3ysicb MeToaoM Ctappa, onpeaenutb MOK nocne dusnyeckon Harpysku (20 rnybokux
npuceaaHuii 3a 30 cekyHA) M CpaBHUTL ero BenndmHy ¢ MOK B nokoe. lNynbc 1 apTepuanbHoe
AaBfieHVe onpeaensaTb kaxable 30 CekyHA nocne Harpysku 1 TeyeHne 6-TM MUHYT. 3aTeM, pac-
cymtae MOK Mo MoslyYeHHbIM AaHHbIM, BblUEPTUTL KpMBYIO AnHaMukn MOK nocne Harpysku.
CpenanTe BbIBOA:

CcopmynupyiTe BbIBOADI.

MOMOLLb YYUTEJIO

TeMbl UHAMBMAYANBbHOMO MPOEeKTa:

«CpaBHeHne MOK y LUKOJIbHUKOB C pa3iyHbIMK rpynnaMn 340p0OBbs».
«3aBncmumoctb MOK y pasHbIX BO3PaCTHbIX rpymmn».

KoHTponbHbIe BONpPOCHI:

1. YTo Takoe KpoBsiHOE AaBfieHune?

2. [laTb onpeneneHne apTepuanbHoe AaBneHue?

3. OT yero 3aBuCUT apTepuasnbHOe AaBneHue?

4, TepeuncnuTb NpMbOPLI, NO3BONAIOLME ONpPeaennTb KPOoBsSHOe AaBneHue. YTo
ob603HavaeT nokasaHue npubopa 120/907?

5. [laTb onpeaeneHne cucTone 1 AuacTone.

6. OT yero 3aBUCUT MHTEPBaN BPEMEHW MeXAY U3MEpPeHUsIMU apTepuanbHOro asse-
HUA?

7. B yeM n3mepseTca faBneHve?

8. UTo 03HayaeT TepMMH AMACTONMYECKOE AaBneHue?

9. Kakmm 6one3HsM cooTBETCTBYIOT AasneHus Bbiwe 140/90 n Huxe 90/50?

10. [latb onpeaeneHne nynbCOBON BOJHbI.

11. Y70 Takoe CO? MOK?

B coaepxaHue 115




TOUKA !'POCTA BEMONOrns

3agaHuel:

B opraHu3Me yenoBeka KpOBb TEYET MO COCyAaM CBS3bIBAET KaXAbl OpraH M Kaxayto KneT-
Ky Tena mexay coboi. OHa pa3HOCUT NUTaTENbHbIE BELECTBA, KOTOPbIE NOMyYMNIa U3 NULLM B
opraHax nuwiesapeHns. OT Nérknux KpoBb AOCTABSET K KNeTKaM KUCIopoa, a 3abupaet yrne-
KUCNbIV ra3, BpeaHble 0TpaboTaHHble BewecTBa. OHa NOAAEPXMBAET MOCTOSHHYIO TeMmnepaTy-
py Tena v 3alMLLIAET OpraHu3M OT BpeaHbIX MMKpoboB. Cepaue — yaAMBUTENbHLIN U HALEXHbIN
MOTOP, HACcoC, KOTOPLIN paboTaeT B TeueHun Bcew xu3num (o 100—150 net), 6e3 ocTaHOBKM U
«pEMOHTa» .

BonpocNe1

B uem npnymHa Takom HeyTOMMMOCTM paboTOCNOCOBHOCTM cepaLa 1 ero Mbiwy?

Bonpoc Ne 2

CKOJIbKO NUTPOB KPOBW NepekaymBaeT cepaue YesoBeka 3a 1 yac 1 3a 1CyTKu, ecnm oHO
COKpaLlaeTcs B cpeHeM 75 pa3 B MUH., BbibpacbiBas Npu KaXaoM COKpaLLeHnn 13 ABYX Xeny-
Ao4ykoB 150cm3 kpoBu?

3agaHue 2:

lMpeacTtaBbTe pUTMUYHYIO paboTy cepaua 80-neTHero yenoBeka (KOTopasi NpefcTaBfieHa Ha
CXeMe) 1, UCX0As M3 NPOAOIHKUTENBHOCTM (ha3 CepAeYHOro LMKNa, onpeaennTte, CKONbKo neT
13 80 y Hero:

1. oTAbIXann MbllWLbl XeNnyaKkos cepaua;

2. OTAbIXanW MblWLbl Npeacepanii;

3. 6blnK 3aKpbITEl CTBOpYATbIE KilanaHbl;

4. 6blnK 3aKpbITbl NOYYHHbIE KanaHbl.

CepaeuHbivi umkn

Mepeuncnure asbl CepAeUHOro UMKNa 1 fanTe uMm
XapakTepucTuKy:

Pnc.26. CepaeyHblit LMK

3agauue 3:
Mpu xape 1 BOSIHEHWNM KOXa KPacHEET, Ha X0/104e 1 Npu ucnyre — bnegHeer.
Bonpoc: Moyemy?

3agaHne 4:

B M3BECTHOM ONbITE UTANbSHCKOro y4eHoro Mocco YenoBeka KnaayT Ha FOPU3OHTAsIbHYIO
nnatdopMy OYeHb YyBCTBUTENbHBLIX BECOB M YpaBHOBEWMBAHMIO MX. CTOUT WUCMbITyEMOMY
HECKOJ/IbKO pa3 MoLeBenuTb NanbLaMn HOr, KaK CTpesika npubopa MoKaXeT, YTo CTOpOHa MmiaT-
(opMbI, Fae Nexat HOrK OnycTUnacb. A Npu peleHnn UM CNOXHOW MaTeMaTUYecKomn 3aa4um
ONyCTUTCS APYron KOHeL NNaTgopMbl Kak Ha PUCYHKE.
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m IlepBbIii IKCNIEPHMEHT 10 «KKAPTHPOBAHNIO MO3Tra»

Mo3roBoii KpoBOTOK

Puc.27. OnbiT Mocco

Bonpoc:
Kak 1 B 3aBUCMMOCTM OT Yero N3MeHsIeTCsl CHabXXxeHne KpoBbio?

3agaHusl Ha pYHKLMOHa/IbHYIO rPaMOTHOCTb

3agaHnel.

Y 3HaUMTENbHOM YacTU NALUMEHTOB C NOBbIWEHHLIM apTepuasibHbIM AaBIEHNEM TaKoe CO-
CTOSiHMEe opraHu3Ma ObyCNOBNEHO M3MEpPeHMEM [aBfeHns Ha npueme y Bpaya. OHO faxe
NOYYnUNo crneumnanbHoe Ha3BaHMe — «runepTeH3ns 6enbiX XxanaTtoB» UK «CMHAPOM 6enblx
Xanatos». loBbIWeHWEe AaBNEHUS B AAHHOM C/lyvae CBSA3bIBAKOT CO CTPECCOM OT MOCELLeHUs
60MbHULbI, TOrAa KakK U3MepeHne B AOMalUHUX YCNOBUSX MM C MOMOLLbIO Nepuoanm4eckoro
KOHTPONS pa3MeLLaeMblM Ha Tesle aBTOMaTUYECKMM YCTPOMCTBOM MOKa3biBAET, YTO AaBne-
HWe B HopMe. oaBEPXKEHHOCTb CBSA3aHHbIM 3a60NeBaHMSAM Yy TakMX MNaUMEHTOB MEeHbLUE,
YEM Y MOCTOSIHHbIX TMNEPTOHUKOB, HO 60sblue, YeM Yy 0bbluHbIX Ntoaei. CTouT nobaBuTh,
YTO CyLIEeCTBYET M 0b6paTHbIi (DEHOMEH, TaK Ha3blBaeMas MackMpOBaHHasi rMnepTeH3us,
KOrga y 4yenoBeka AaBneHne MOCTOSAHHO MOBbILWEHO, HO NpU B60MbHUYHOM U3MEepeHun npu-
XOAUT B HOPMY.

Bonpoc 1.

YTo Takoe MacKMpOBaHHas rmnepTeH3nsa?

1. MNOCTOAHHO MOBLILWEHHOE apTepuasnibHOe AaBNEHMUS.

2. ToBbILEHHOE AaBNEHNE, a NMPU U3MEPEHMN OHO NMPUXOAUT B HOPMY.

3. HopmanbHOoe apTepuanbHOe AaBfieHWe, a Npu BUAE Bpaya OHO MOBbILLAETCS

4. OCTOAHHO MOHWXEHHOE apTepuanbHOE AaB/IEHUE.

Bonpoc 2.

Kakune xapakTepucTUK/M OTHOCATCS K rMnepTOHnK?

1. MNoBbIWEHWE KPOBAHOIO AAB/IEHMS.

2. TloHMXXEeHMe KPOBAHOIO AaBfieHue

3. YBenmMumBaeTcs NpPoCBET KPOBEHOCHbLIX COCYA0B.

4. Cy>xaeTca NpocBeT KPOBEHOCHbIX COCYAOB.

Bonpoc 3.

Kak n3BeCTHO paboyee KpOBSHOE [AaBfiEHME Y KaXAoro 4yenoBeka MHAMBMAYANbHO, HO
cpeaHui nokasaTenb coctaenseT 120\80ya\MuH.
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BMNoJiorus

Ecnm y yenoseka pabouee pasneHune coctasnsiet 120\80, To npu noHWxeHun 6yayT Ha-

6ntoaaTbCa cneaytoLme Npu3Haku:

FonoBHas 6onb Aa /Hert
CnabocTtb Ja /Het
MoBblweHHas paboTocnocobHOCTb Hda /Het
YcuneHune BHUMaHNS Hda /Het
Mpu3HaKM He N3MEHAOTCS Ja /Het

Bonpoc 4.

Kak 13BeCcTHO CTpecchl pa3BmMBalOT MHOXECTBO 366OJ'IEBaHVIl7I, B TOM 4Yucne CBA3aHHbIE N C

M3MEHEHNE KPOBAHOIO AaBEHUA.

Hal‘/JI,U,I/ITe 3aboneBaHMs CBSI3aHHbIE C M3MEHEHMEM AABNEHWS:

MUHdapkr Aa /Het

'MnepToHuA Ja /Het

SHypes3 Ja /Het

MMNoToHUA Hda /Het

M'mnoguHamus Hda /Het
'MnepTeH3uns
Bonpoc 5.

Bbl6epVITe MPU3HAKWU XapaKTEPHbIE AJ1A TaKOro 3aboneBaHune Kak FTMNEPTOHUA:

* NynbCUpytoLlas ronosHas 6onb;

* TO/IOBOKPYXXEHWE;

* MOKpacHeHne nuua;

* MOHMXEHHAs YTOMNISIEMOCTb;

* OBbIWEHHAS YTOMISIEMOCTb;

* cnabocTb;

* MeflbKaHWe MyLUeK nepeq rnasamu;

¢ 0fbllKa, KOTOpas Mpu Harpyskax YCUIMBAETCS;

¢ OTeKw;
* MOT/INBOCTb;

¢ CYXOCTb PYK 1 HOT;

¢ OHEMeHMe pyK U Hor;

+ 60nb 3a rpyavHou;

¢+ 6eccoHHuua;

¢ pa3apaxuTeNbHOCTb;

* MOCTOSIHHOE YYBCTBO TPeBOrn, 6eCrnoKomCcTBo.

3agaHue 2.
CeppeyHo-cocyauctole 3aboneBaHus

Y KypWbLUMKOB MOCNE KaXXAOW BbIKYPEHHOW curapeTbl HabnoaaeTcst Cy)KeHne COCyaos,
ansiweecst 30 MUHYT. MO3TOMY y CUCTEMATMYECKM KYPSALLEro YenoBeka Cocyabl NOYTH Hempe-

PbIBHO HaxoaAaTcsa B Cy>XEHHOM COCTOAHUN.
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Puc.28. TennodoTorpacdus pyku Kypuniblumka

Bonpoc1.:

Ha kakon TennocdoTorpadum n3obpaxeHbl pyKu Kypusblumka?

Bonpoc 2:

Mpu ynoTpebneHnn ankorons n KypeHus y YenoBeka HapyLuaeTcs paboTa BHYTPEHHUX op-
raHoB. K yeMy npnBoauMT KaXxxaas BbIKypeHHas curapeTta?

O6seaunte «[la» unn «Het» B KaXaon CTPOKe.

K yueMy npuBoaMT Kaxaas BbiIKypeHHas curaperta? Oa vwau Het
YBenuuueaet paboTy cepaua no npoTankuBaHWio KpOBU [a/Het
HapyweHue Tennootaaun Aa/Het
PaclunpeHne KpoBEHOCHbIX COCY0B [a/Het

Bonpoc 3:

CyxeHve cocyfoB — MpUYMHa 3abonieBaHUS KYpUIbLUMKOB «MepeMexaroLleincs Xpomo-
TOW», KOTOpas CONPOBOXAAETCSA CUNbHON 60/bI0 BO BPEMS XOAbLObI.

K KaknuM nocneacTsnam NpUBOAUT CYXKEHME COCYya0B?

1. MNoTepe TpyAOCnocobHOCTM Ha ANMTENBbHOE BpeMs

2. 'HBanngHocCTu

3. Mpuctynsl 601K

4. HUKaKnX HapyLlLeHui He HabnoaaeTcs.

Bonpoc 4:

Bbibepute npaBunbHblE YTBEPXKAEHMS.

1. MOCTOSIHHbIE 3aHATUS (U3MYECKUM TPYAOM U (PU3NYECKON KyNbTypon CnocobCTBYIOT pas-
BUTUIO U YKPEMJIEHMIO CEPAEYHON MbILLLLbI.

2. HAKOTUH BbI3bIBAET CyXXEHME KPOBEHOCHLIX COCYAOB.

3. «NepemMexalowasnca XpoMoTa» — 3TO pe3y/ibTaT HeNpaBUIbHOMO NMUTAHWUS.

4. ANKOrofibHble  HanuTKK, B TOM YKC/e U MUBO, HapyLLaT KpoBOObpaLleHue.

5. TnoaMHaMKsl HUKaK He CKa3blBaeTcs Ha paboTy cepaua v cocyaos.

6. MNpy BbIKYpMBaHUW CUrapeT YCroKauBalTCA HEPBbl, CHUMAETCS CTpecc.

7. HAKOTWH CHWXXaeT CBEPTLIBAEMOCTb KPOBMW.
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8. Mpu usnyeckoin paboTe yBenMUMBaeTCs 06bEM KPOBM, NPOTEKAIOLLEN Yepe3 cepaeu-
HYIO MbILLLLY.

9. CepAeyHblii NPUCTYN MOXET BblTb CMEPTENbHBLIM, €C/TN OBLUMPHbIA YYACTOK CEpAEYHON
MbILLLIbI SINLLEH KMCMOPOAA.

10. 06pa3 XM3HM He BIMSIET Ha NPOAOIKUTENBHOCTb XWU3HM YEOBEKA.

WCCNEAQOBAHUE CBOMWCTB APTEPUAJIbHOIO MNyJ1bCA
(HA NYYEBOW APTEPUN)

Mcnonb3ys dyHKUMOHaNbHbIE TECTLI C NOACYETOM YaCTOTbl CEpAeUHbIX cokpaleHni (UCC),
MOXHO MOJSTyYUTb BaXKHble CBeAeHUs O (YHKLMOHANBbHOM COCTOSIHUM CepAeYHO-COCYAMCTON Cu-
cTeMbl. Hanpumep, onpeaenutb BAUSIHUE PU3NYECKMX YIPAXHEHWUIM HA OpraHu3M, YTO Cylle-
CTBEHHO MOMOraeT B [03MPOBAHMN (PU3NYECKOW HArpy3ku, €€ MHAWBMAYanu3aumuM 1 onTUManb-
HOCTMW.

MynbC pas3nMyaloT apTepuanbHbIA, KanUANSPHbIA U BEHO3HbIN.

Hanbonbluee npakTuyeckoe 3HayeHne 41 AMarHOCTUKM PasfiMyHbIX NaToNOrMyeckux co-
CTOSIHWUI UMEeET apTepuasbHbIi NysibC.

CylLecTBYeT HEeCKOSIbKO CrocoboB onpeaeneHus nynbca, Hambonee nMpocTov M3 HUX —
NanbnaTopHbIN. 3aKOYAETCS OH B MPOLLYNbIBAHUM U NOACYETE NYNbCOBLIX BOJIH.

Manbnaums (oT nat. palpatio —oLynbiBaHWE) —KIMHWUYECKUIA METOA MCCNEA0BaHMS Npu
MOMOLLM OCA3aHMS C LENbIO U3yYeHUs (DU3NYECKMX CBOWCTB U YyBCTBUTENIbHOCTM TKaHEN 1 Op-
raHOB, TOMOrpanyYECKNX COOTHOLIEHWU MEXAY HUMU U OBHapY>XEHMS| HEKOTOPbIX (YHKLMO-
HasbHbIX SIBNEHWIA B OpraHn3Me (TemMnepaTypbl KOXK, NynbCalmnm COCYA0B, MEPUCTANbTUKK KN-
LeYyHumKa u ap.).

OnpeaensoT NynbC Ha COHHOM, BUCOYHOW W APYrMX AOCTYMHbIX ANS Nanbnauum apTepusix.
Kak npaBuno, nynbc onpeaensitoT Ha Sly4eBoW apTepun y Hayana OCHOBaHWst 60NbLWIOro nanb-
La, Ans Yero nasblbl (BTOPOW, TPETUM M YETBEPTLIN) CTABSATCS YyTb BbILUE JlyYE3aNSCTHOTO Cy-
CTaBa, apTepus HaLlynbIBAaeTCS U NPUXKUMAETCA K KOCTU (puc. 29).

3TO MHTEPECHO:

Bpauesatenu gpesHero Kutas, obcnegys 601bHOro, usyyanu nynbC He MEHEE YeM B [EBATH
TOYKax W pa3nnyanu Ao 28 BMAOB Nynbca. B cpeaHve Beka MeToA MyNbCOBOM AMArHOCTUKM
NPOHUK Ha TeppuTtopuio CpeaHen A3uu: TeopeTudyeckoe 060CHOBaHWE WUCCNEAOBaHUsS NynbCa B
«KaHOHe MeauuMHbI» BblAalowwerocs Bpaya cpefHesekoBoro Boctoka M6H CuHbl (980-1037
IT.) BO MHOFOM CXO/IHO C MOIOXEHUAMU [PEBHEN KUTANCKON MEAULIMHBI.

Puc. 29. VlccnepoBanue nynbca: NpaBUbHOE U HEMPABUIILHOE MOMOXKEHWE NanbLEB
(no A. ®orenb 1 I'. Boapaluke, 2000)
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ApTepunanbHbIf NyAbC — 3TO PUTMUYHbIE KONebaHWs CTeHOKapTepuii, 06yCNOBNEHHbIE Bbi-
6poCcoM KpoBM 13 cepaLa B apTepuasbHY0 CUCTEMY U USMEHEHWEM B HeWl JaBNEHMUS B TEYEHME
cokpaLleHus (cucTonbl) u paccnabnenns (anactonsl).

Mpu “ccnegoBaHnM NynbCa ONPeaenstoT ero OCHOBHblE (M3MONOrnyeckue nokasarenu (xa-
pPaKTEPUCTUKN):

¢ pUTM

* yacTtoTty

* HanpshkeHue

* HarosiHeHue

o dopmy (MyNbCOBOW BOJHbI).

PUTMUYHOCTb Nynbca 06YCMOBNIEHO PacnpoCcTpaHEHMEM KonebaHui CoKpalleHus cepaua
yepe3 paBHble NMPOMEXYTKW BpeMeHu. Mpu paccTpoMCcTBax CEpAEYHOro puTMa Ny/bCoBblE BOJ-
Hbl CNeAyIoT Yepe3 HEeOAMHAKOBbIE MPOMEXYTKN BPEMEHM W NY/bC CTAHOBUTCS HEPUTMUYHBIM.

3TO MHTEPECHO:

B HOpMe MOXET BCTpeYaTbCs Tak Ha3blBaeMas «AblXaTeNbHasi apuTMUS», Npy KOTOPON ya-
CTOTa Mynbca BO3pacTaeT Ha BAOXE M YMEHbLUAETCS Npu BblAoXe. [bixaTenbHas apuTMus valle
BCTPEYaEeTCa y MONOAbIX NofeN, a Y B3POC/biX BO3HUKAET KaK OTBET CepAaua Ha CTPEeCCoBble
(bakTOopbl, Ha (PM3MYECKYIO HArpy3Ky, a Takxe Npu ANUTeNbHOM (U3NYECKOM UM YMCTBEHHOM
nepeyToMIEHNN.

Kakne npuumHbl MOryT 0BbSCHUTL AaHHOE siBNeHue?

OTBeT:

BO3HMKHOBEHWE [bIXaTe/IbHON apMTMKUM 0BYCIOBIEHO aHAaTOMMUYECKON BN30CTbIO NErkmX
1 cepaua, a Takxe BIMSHUEM HEPBHO-IYMOpanbHbIX (haKTOPOB.

YacToTa nynbca B HM3NON0rMUYECKUX YCIOBUSIX NMOKOSICOOTBETCTBYET YaCcTOTe CcepaeYHbIX
COKpaLLEeHN 1 paBHa 60—90 cokpalleHuii B MUHYTY. YacToTa nynbca NoABeEpXeHa A0BONbHO
3HaUMTENbHbLIM KONebaHMsM B 3aBUCMMOCTM OT BO3pacTa, Nona, pocTa 1 Apyrux akTopos.

3TO MHTEPECHO:

Y XEHLMH NyfbC HECKONBbKO Yalle, YeM Yy MYXUMH. Y BbICOKOrO YenioBeka nynbc 06blYHO
PEXe, YEM Y HU3KOrO pocTa. Y NtoAen NoXunoro Bo3pacta (CTapwe 60 neT) u 'y AeTen nynbe
yalle, YeM y B3pocCsblX nud,.

YBenuyeHune Y4acToTbl cepaeyHbix cokpatueHuii (YCC) 6onblie 90 B MUHYTY Ha3blBaeTCs Ta-
Xukapaven (ap.-rpey. togyvg — BbICTPLIN U Kopdion — cepaue). B dusmnonornyeckmx ycnosu-
SIX YacTbIM NyNbC HabnoAaeTcs Npu MU3NYECKMX U MCUXONOMMYECKUX Harpy3Kax.

YacToTa cepaeyHblX COKpalleHnn meHee 60 B MUHYTY Ha3blBaeTcs bpaavkapaven (ap.-
rpey. Bpodv — MeaneHHbIn 1 kopdia — cepaue). [aHHoe COCTOsiHME XapaKTepHO BO BpeMS
CHa, Y hM3NYECKM TPEHNPOBAHHBIX JTHOAEN.

HopyaabHbis

pUTM 2N

Dpaasikap;in “ “ ~
N

Taxukapana h r‘ h h A n h ﬂ A

Puc. 30. 5KI npu3Hakn HapyweHuns YCC
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HanpsbxeHue nynbca onpeaenseTcs ToM CUNoN, KOTOPYIO HY>HO NPUNOXUTL UccieaytoLle-
My ANst MOMHOrO CAAB/IEHUS MYyNbCUPYIOLWEN apTepun. 3TO CBOMCTBO NynbCa 3aBUCUT OT Be-
NINYMHBI CUCTONTMYECKOrO apTeEPUanbHOro AaBeHUS U TOHYCa apTepUanbHON CTEHKK. YeM Bbl-
e JaBNEHNe, TEM TPYAHEE OKaTb apTEPUIO, — TaKOM Ny/IbC Ha3blBAETCS HANPSHKEHHBLIM, UK
TBepAbIM. [1py HU3KOM AaBNEHUM apTepUs NIErKO CKUMAETCS — NYJbC MSITKUN,

HanonHexnne nynbca OTpaXxaeT HaMoSIHEHWE MUCCNEAYEMON apTepun KPOBbKO MO BbICOTE
nogbeMa apTepuanbHOM CTeHKWU. [aHHbIi NoKasaTeNnb 3aBUCUT OT BENIMYMHBI YAAPHOrO 06beMa,
06LIero KonMYecTBa KpoBM B OpraHn3Me u e€ pacrnpeeneHus. PasznnyaioT nynbC XOpoLero
HaMNONHEHWS! UM MOJHbIN, W MIOXOr0 HAMOSIHEHNS UMW NYCTON (CNabblid, HUTEBUAHBIN).

JlabopaTopHas pabota N2 5.

«OnpegeneHne OCHOBHbIX XapaKTEpPUCTUK apTepuasibHOro nysbca
Ha N1yyeBOW apTepumn> .

Lenb paboTbl:03HaKOMUTLCSA C 06LMMM 3aKOHOMEPHOCTAMU (DYHKLIMOHUPOBAHNS Cep-
[IEYHO-COCYANCTOM CUCTEMbI, HAYYUTbCS NMaNbNAaTOPHOMY METOAY UCCNEA0BaHMS Mybca.

Matepnanbi n 060pyaoBaHMeE: CEKYHAOMEP, Yacbl CO CTPENKOMN.

lMopsgok npoBegeHNUs1 SKCNepUMEHTa:

1. MNpuaaTb nccnegyemoMy yaobHoe nonoxeHue, cnas nnm nexa. OxeaTuTb 04HOBPEMEH-
HO KMCTM MauMeHTa nanbLamMu CBOMX PYK BbILIE Jy4e3ansiCTHOrO CyCTaBa TaK, YTobbl 2, 3 v 4-i
nanbLbl HAXOAWIUCb Haf NyYeBON apTepuen (2-# nanew, y 0CHOBaHWS 60MbLIOrO ManbLa).

2. CpaBHUTb konebaHMs CTEHOK apTepuii Ha NpPaBoN M NeBOW pykax. [poBecT noacyeT
MyNbCOBbIX BOMH Ha TOW apTEPUM, FAE OHW JIyuLLUE BbIPaXeHbI B TeYeHUn 60 CeKyHA.

3. OueHWTb MHTepBanbl Mexay NynbCOBbIMKU BOSTHAMM.

4. OueHuUTb HamnosHeHWe nysnbCa.

5. CoaBuTb NEBYIO apTepUIo A0 NCYE3HOBEHMS NyNbCa M OLEHUTb HanpsihXeHue nynbca. Mo
HaMOJTHEHMIO W HAMPSXKEHWIO ONpeaenvTb BEIMUYNHY MysibCca.

6. 3admKkcmpoBaTb pesynbTaTbl MCCNEAOBaHUS B NPOTOKON.

7. CoenaTb BbIBOA.

CBOMCTBO Nysbca Hopma BapuaHTbl OTK/IOHEHUs1 | [laHHble U3MepeHuit
Putm PUTMWYHBIV ApUTMUYHbIN
YacroTa 60—90 Penkuii/MacTbin
HanonHeHve Xopoluee Cnaboe
HanpsikeHue YMepeHHoe MsarkuiA/TBEpabIi
®opma HopmanbHas BbICTpbI/MeaneHHbIN
BbiBOA:
lNpu 3aMepe nynbC y UCMNbITYEMOro
OtBeT:

B HOopMe, MMEIOTCS HapyLIEHUS PUTMUYHOCTM, YaCTOTbl, HAMPSXKEHMS, HAMOMHEHWS, (OPMbI
My/1IbCOBOW BOJIHbI
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JlabopaTopHas pa6ora N2 6.

«OnpepeneHne PyHKLUMOHANbLHOIO COCTOSIHUA CepAe4YHO-COCYAUCTOM CUCTEMbI>

Lenb pabotbi: oueHNTb (YHKUMOHANbHbIE Pe3epBbl CepAeYHO-COCYANCTON CUCTEMbI Ha
(PU3MYECKYIO Harpy3Ky.

MaTtepunanbl n o6opygoBaHume: undposas nabopatopusi, gatumnk YCC.

Mopsigok npoBefeHUs 3KCnepuMeHTa:

1. Onpegenutb nynbc B nokoe (YCC 1) 3a 1 MUHYTY.

2. Cpenatb 20 npuceaaHmii 3a 30 cek.

3. MNMoeTopHO M3MepuTb NynbC (UYCC 2).

4. PaccuutaTb k03hduumeHT TpeHuposaHHocTH (K) no dopmyne:

— (HCC2-4CC1). 1nno
K 4ccl 100%

5. CpaBHWUTb MOMYYEHHbIN PE3yNbTaT C TablMYHbIMK AaHHbIMK. CoenaTb BbIBOA.
6. YpoBeHb TPEHMPOBAHHOCTU CEPAEYHO-COCYANCTON cucTeMbl (Mo AHkesud, 1975 r.).

Koaddpuument TpeHnposaHHocTH -K,% YpoBeHb TPEHNPOBAHHOCTH
25 1 MeHee OTAMYHbBIN
26—50 XopoLuwni
51—75 MNMocpeacTBeHHbIN
76—99 MnoxoMn

JlabopaTtopHas pa6ota N2 7.

«OnpeaeneHune 3Hepros3arTpar Mo COCTOAHUIO CepAeYHbIX coxpau.tel-mﬁ»

TeopeTnyeckas YacTb

B M3BECTHOW MOrOBOPKE «[BWMXXEHWE — 3TO XMW3Hb» 3aK/OYEH MMaBHbIM NPUHLMMN 340POBO-
ro 6biTns Tena. Monb3a PU3NYECKo akTUBHOCTU ANt CEPAEYHO-COCYANCTON CUCTEMbI HE Bbl-
3bIBAET COMHEHWI HU Y BPayen, HW Y CNIOPTCMEHOB, HU Y 0BbIYHbIX Nitoaeit. Ho Kak onpeaenutb
COBCTBEHHYIO HOPMY MHTEHCUBHOCTU (DU3NYECKMX HArpy30K, YTOObl He HaHeCTW Bpeaa cepaly
N OpraHun3My B LiefIoM?

Kapaunonoru u cneumanuctsl CNOPTMBHON MEAWLIMHBI PEKOMEHAYIOT OPUEHTMPOBATLCS Ha
HOPMY Nynbca, uaMepsieMyto nNpu dusnyeckmux Harpyskax. ObbiuHo, ecnm YCC Bo Bpems Tpe-
HWPOBOK MPEBbILIAET HOPMY, Harpy3ku CHYMTAIOTCA YPE3MEPHbIMUK, @ €C/IN HEe AOTArMBAET A0
HOPMbl — HefoCTaTOYHbIMU. HO ecTb 1 u3monornyeckme 0cobeHHOCTU OpraHu3ma, BAusio-
LLMEe Ha YacTOTy COKpaLleHW cepaua.

Moyemy YactoTa cepauebueHns yBenmymsaerca?

Bce opraHbl ¥ TKaHM XXMBOro OpraHn3mMa HyXAalTCs B HacbIWEeHUW NUTaTeNbHbIMU Belle-
CTBaMM U KUCNOpoaoM. IMEHHO Ha 3TOM NOTPeBHOCTM AepxuTcs paboTa cepaeyHO-Ccocyau-
CTOW CUCTEMbl — KayaeMas CepALEM KPOBb HAChILWAET OpraHbl KUCIOPOLOM, U BO3BPaLLAETCs
B Nlerkue, rae npomcxoamnT razoobMeH. B coctosHum nokos 3to npouncxoamT npu YCC ot 50 (y
TPEHWUPOBaHHbIX Nitoaei) 4o 80—90 yaapoB B MUHYTY.

Mpy aKTUBHOM [BMXEHUW NOTPEBHOCTb BCEX OPraHOB B KMCIOPOAE pe3Ko Bo3pacTaeT. BoTt
MoYeMy YacToTa Nynbca yBeNMunBaeTcs nocne hnsnyeckon Harpysku.
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Cepaue nony4yaeT curHan o HeobxoaMMOCTM NoyyYeHns 6onbLLIEN NOPLUMK KMCOpPOoAa U Ha-
ynmHaeT paboTaTb B YCKOPEHHOM TeMne, YTobbl 0becneunTtb nogadvy HyXXHOro obbema Kucnopoga.

Puc.31 3mepeHue nynbca

YTtobbl y3HaTb, NpaBuIbHO M paboTaeT cepaue M aaekBaTHble NI HAarpy3Ku MosyyaerT,
Heobxo0aAMMO YUnTbIBATb HOPMY YacTOTbl Mynbca NOCe pasHbiX (U3NUYECKMX Harpy3oK.

3HayeHMst HOPMbl MOTYT Pa3nNYaTbCs B 3aBUCMMOCTM OT (DU3MYECKON MOArOTOBKMU U BO3-
pacTa yenioBeka, NO3TOMy ANS ee onpeaeneHus ucnonb3yetcs GhopMyna MakCUMasnbHOro nysb-
ca: 220 MMHYC KOIMYECTBO NOMHBIX NIET, TaK Ha3biBaeMas dopmyna Xackens-dokca. OT nony-
YEHHOro 3HayeHus 1 ByaeT BbIYMCNATLCA HOPMA YacToThbl cepauedbueHnii Ans pasHbiX BUAOB
HarpysoK, Uin TPEHNPOBOYHbIX 30H.

Xoabba — 0/1HO U3 caMbIX (DM3MONOTMYHBIX COCTOSIHUIA YENOBEKA, C XOAbObI Ha MecTe npu-
HSITO HaYMHaTb YTPEHHIOK MMHACTUKY B KQYeCTBe pPa3MUHKW. [N 3TOW TPEHMPOBOYHOM 30-
Hbl — Npu Xxoabbe — cywecTByeT HopMa nynbca, paBHas 50—60% OT MakCMManbHOMO 3Haye-
HUS.

Boluncnnm ans npumepa Hopmy YCC ang 30-neTHero yenoseka:

1. Onpegenum mMakcuManbHoe 3HaveHune YCC no dopmyne: 220 — 30 = 190 (ya/MuH).

2. Y3HaeM, CKonbKo yaapoB coctasnsaoT 50% ot makcumansHoro: 190 x 0,5 = 95.

3. TakuM xe cnocobom — 60% oT MakcumanbHoro: 190 x 0,6 = 114 yaapos.

Monyynm HopManbHbIM NynbC npu xoabbe anst 30-neTHux B npeaenax ot 95 fo 114 ypapos
B MUHYTY.

Mpn KapAMOTPEHUPOBKE HOPMbI CEpALIA MMEKOT CBOM Anano3oH. Ocoboi nonynspHOCTbO
cpeau nofen cpeaHero Bo3pacTa Mosb3YHTCA 3aHATUS Kapano, UK KapAuOTPEHUPOBKK, TO
eCTb TPEHUPOBKM ANS cepaua. 3aaaya TakKux TPEHUPOBOK — YKPEMUTb Y HEMHOMO YBEIMUUTD
CepAeyHyIo MbllL, 3a CYET Yero yBenuunTb U 06beM cepaeyHoro Boibpoca. B pesynbrtate
cepaue HayumTcst paboTaTb MEANEHHEE, HO HAMHOTO 3 hEKTUBHEN .

Hopma nynbca npu kapamo Bbluncnsetcs kak 60—70% oT MakcMManbHOro 3HayeHus. MNpu-
Mep pacyeTa nysbca Ans KapAnoTpeHNpoBoK 40-neTHeEMy YenoBeky:

1. MakcumanbHoe 3HadveHue: 220 — 40 = 180.

2. fonyctumble 70%: 180 x 0,7 = 126.

3. fJonyctumele 80%: 180 x 0,8 = 144.

MonyyeHHble Npeaenbl HOPMbI NyfbCa BOBPEMS KapAWOTPEHMPOBOK Ans 40-neTHuUx nio-
pevi — o1 126 fo 144 yaapoB B MUHYTY.
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Puc.32. ber

OTNMYHO YKpennseT CEPAEYHYIO MbIlLY HecnelwHbin 6er. Hopma YCC ans 3Toi TpeHUpo-
BOYHOI 30HbI paccunTbiBaeTcs kak 70—80% OT MakCMMasnbHOro nysbca:

1. MakcumanbHasa YCC: 220 — 20 = 200 (ans 20-neTHux).

2. OnTumanbHo gonyctumas npu 6ere: 200 x 0,7 = 140.

3. MakcumanbHo gonyctumas npu 6ere: 200 x 0,8 = 160.

B utore Hopma nynbca npu 6ere ang 20-netHux coctasut ot 140 ao 160 yaapos B MUHYTY.

CyliecTByeT TaKkoe MOHSATUE, KaK 30Ha CxkuraHus xwupa (3CXK), npeactasnsiowas coboi
Harpy3sku, Npyu KOTOPbIX MPOMCXOAMT MAKCMMaNbHOE CKUraHUEe XMPOBbLIX OTMIOXEHUA — [0
85% kanopuin. Kak HM MOKAXETCS CTPaHHbIM, 3TO MPOUCXOAWUT NpU TPEHUPOBKAX, COOTBETCTBY-
IOLLMX MHTEHCUBHOCTMN Kapano. OBBbACHAETCS 3TO TeM, UTO Npu 6onee BbICOKMX Harpy3kax op-
raHM3M He yCcneBaeT OKUCNATb XKMPbl, MO3TOMY UCTOYHMKOM SHEPrUM CTAHOBUTCS MbILLEYHbIN
FMIMKOreH, N OKUIatoTCs HE XMUPOBbIE OTNOXEHMS, a MbllLeYyHas Macca.

asHoe npasuno ana 3CXK — perynsapHoCTb.

Ans noaei, NnpoheccoHanbHO 3aHUMAOLLMXCS COPTOM, uaeanbHou HopMbl YCC He cy-
wectsyeT. HO y CNOPTCMEHOB — CaMasi BbICOKas MNiaHKa HOpPMbI NMyfbca nNpy GUanyeckux Ha-
rpy3Kkax. ¥ HUX HOpPMasbHbIl NyNbC BO BPEMS| UHTEHCUBHbIX TPEHUPOBOK PacCYMThIBAETCS Kak
80—90% oT MakcMMasnbHOro. A BO BpeMs MpeaenbHbIX Harpy3oK MnysibC CMOPTCMEHA MOXET
coctaBnatb 90—100% oT MakcuMasibHOro.

Bua M MHTEHCMBHOCTb (DM3MYECKON Harpysku MMEKOT OrpoMHOe 3HaueHue. Hanpumep, y be-
FYHOB, TPEHUPYIOLLMXCS Ha BbIHOCAMBOCTb, YCC npu Harpy3kax bbiBaeT HMXe, YeM y CropT-
CMEHOB-CMTOBUKOB.

CnepyeT TaKxe y4yecTb (PU3MOIOrMYECKOe COCTOSIHUE 3aHMMAIOLLIMXCS CNOPTOM (CTeneHb
MOP(ONOrMYECKMX U3MEHEHWIN MUOKAPAA, BEC TeNa) M TO, YTO B MOKOE cepauebueHne cnopt-
CMEHOB 3HAYNTENBHO HIXKE, YEM Y HETPEHMPOBAHHBIX N0AEN. [T03TOMY U BbIYMCNEHHbIE 3HAYe-
HUS MOTYT OT/IMYATLCS OT peanbHblX HA 5—10%. CnopTMBHBIE Meauku cuuTaloT bonee nokasa-
TeNnbHbIM ypoBeHb YCC nepea HayanoMm cneaytoLleit TpEHMPOBKM.

Ans 6onee TOYHbIX NOACYETOB CYLLECTBYIOT YCIOXHEHHbIE (hopMysbl pacyeTa. OHM MHAEK-
CMpOBaHbl He TONbKO MOJ BO3PacT, HO U noa uHameuayanbHyto YCC B NOKOe U MPOLEHT UHTEH-
CMBHOCTM TPeHUPOBKM (B AaHHOM cny4vae — 80—90%). Ho 3Tu pacueTsl npeacTasnstoT 6onee
CIOXXHYKO CUCTEMY, @ MO Pe3yNbTaTy HE CMILKOM OT/IMYAKOTCS OT MCMOJIb30BaHHOM BbILLE.
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172-186
aNaapoGHan sona 159-172
(cunosas Tpenuposxka) .
70% - 80% BuicoKkan Harpyska
aspobHas 30Ha cnocoGerayer 145 - 159
(6er, menocnopr) NOBbLIWEeHNIO KapaAWo-

Pnc.33 Cxema BO34eNCTBMS Ha cepaue

MakcumanbHo gonyctumas YCC no Bo3pactam
Ha nokasatenb nynbca npu Guanyeckux Harpyskax BAMSET W Takoi (akTop Kak BO3pacT.
BOT kak BbIrnaasaT Bo3pacTHble n3MeHeHus YCC:

BospactHas rpynna MakcMManbHO AONYCTUMbIW NYNbC, YA/ MUHYTY
Ao 25 net 195
[o 30-Tn 190
[o 40 180
[o 50-Tn 170
[o 60-Tn 160

Takum obpa3omM, MakcumanbHo gonyctumas YCC npu puanyecknx Harpyskax B 3aBUCUMO-
CTV OT BO3pacTa konebnetcs B npegenax ot 159 o 200 yaapos B MUHYTY.

BoccTaHoBEHME MOCNE TPEHUPOBKM
Kak y»e roBopuioch, B CIOPTUBHOW MEAULIMHE BHUMAHWUE YAENSETCS ¥ TOMY, KaKoM MynbC
AOMKEH BbITh HE TOMbKO BOBPEMS, @ M NOC/NE TPEHUPOBKM, OCOBEHHO Ha CNeayoLLuii eHb.

1. Ecnu nepepn cneaytowein TpeHnposkoit YCC B nokoe coctaBnsieT 48—60 yaapos, 370
CUYMTAETCH OT/IMYHBIM MOKA3aTeNeM.

2. OT 60 A0 74 — nokasaTesb XOpOLLIEN TPEHUPOBAHHOCTY.
3. [o 89 ynapoB B MUHYTY CUMTAETCH YAOBNETBOPUTENbHLIM MY/IbCOM.
4, Bblwe 90 — Hey[OBNETBOPUTENbHBIA MOKA3aTeNb, TPEHUPOBKY HAuMHATb HEXeENaTesbHO.
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Puc.34. locne TpeHUpoBKK

A 3a Kakoe BpPeMS [JO/KHO MPOM30MTY BOCCTAHOBMEHME MyNbCa Mocne U3MYECKON Harpys-
Kn? Yepes CKOJIbKO B HOpMe BOCCTaHaBIMBaeTCs?

OtBeT:

Ha BoccTaHOBNEHME NyibCa NOCNE TPEHNPOBKM Y PasHbIX NH0AEN YXOAUT pa3HOe BpeMst —
oT 5 10 30 MUHYT.

HopManbHbIM cunTaeTcst 10—15-MuHYTHBIM 0TAbIX, nocne koToporo YCC BoccTaHaBMBaeT-
€S A0 UCXoAHOro (nepes TPEHMPOBKOM) 3HAUEHWS.

B 3TOM cnyyae BaxHa TakXKe WHTEHCMBHOCTb Harpysku, ee npoaO/KUTENbHOCTD.

CkaxkeM, CropTCMeHaM-CUI0BUKaM JAeTCs BCEro 2 MUHYTbI Ha NepepbiB Mexay noaxonamu
K LUTaHre.

3a 370 BpeMsi NynbC AoMKeH CHM3UTLCS A0 100 nnm xoTs 661 110 yaapoB B MUHYTY.

Ecnu 3TOro He NponcxoauT, Bpaun peKOMEeHAYT CHU3WUTb Harpy3Kky uam KOJM4ecTBo noj-
XOA0B, WUIN e YBENNYNTb UHTEPBAIbl MEXAY HUMMU.

MNocne kapanoTpeHnposkn YCC aomkHa BOCCTaHOBUTLCS B TeveHne 10—15 MuHyT.

O YyeM roBopuT ANMTENbHOE COXpaHeHKe Bbicokon YCC?

Ecnm nocne TpeHMpoBKK YacToTa cepauedbuennn gonro (bonee 30 MMHYT) OCTaeTCs BbICO-
KOW, CneayeT nponTh KapanMonormieckoe obcneoBaHme.

1. lng HauMHaIOLWEro CropTCMEHA NPOAO/MKUTENBHOE COXpaHeHNe Bbicokoi YCC roBoput
0 HEenoAroTOB/IEHHOCTM CepALa K MHTEHCUBHBIM (PU3NYECKUM HArpy3kaMm, a Takxe 0 Ype3mep-
HOM MHTEHCMBHOCTWN CaMMUX Harpy3oK.

2. HapawmBaHue pusnmyeckmx Harpy3ok A0/HKHO 6bITb MOCTENEHHbIM M 06s3aTeNlbHO — C
KOHTPO/IEM NyNbCa BOBPEMS U NOC/E 3aHATHIA. [1ns 3TOro MOXXHO NpMobpecTtu mynbLCoMeTp.

3. KoHTponb YCC gomkHbl cobntogatb U TPEHMPOBAHHbLIE CMOPTCMEHbI — YTOObI He AaBaTb
opraHu3my paboTaTtb Ha U3HOC.

Perynsiums 4acToTbl CEpAEYHbIX COKPALLEHNIN OCYLLECTBSIETCS HEMPOryMOPanbHbIM NyTEM.
Ha Hee oka3blBaloT AENCTBME aapeHanuH, HOpaapeHanuH, kopTu3on. Co CBOeW CTOPOHbI, CUM-
naTMyeckas M napacMMmnaTUyeckasl HepBHas CUCTEMAa KOHKYPEHTHO BO30yXAaeT uauM TOPMO3UT
CUHYCOBBIN y3en.

[MpakTnyeckas Yactb

Lenb paborbi: onpefennTb 3HEpPro3aTpaTtbl MO COCTOSHUIO CEPAEYHbIX COKPALLEHWUMA MO-
cne pu3nYeCcKom HarpysKu.

Marepuanbi n o6opygoBaHue: Ludposas nabopartopus, gatumnk YCC.

lMopsgoknpoBegeHnsa 3KCnepuMeHTa:

PacyeT 3Hepro3aTpaT YenoBeka, KOTOpbIN Kynanca B 6acceiiHe 15 MUH npu YacToTe cep-
AEYHbIX CoKpalleHunid 130 yaapos B 1 MUH.
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PacyeTbl MOXXHO NPOBOAWTb MOC/E BbIMOHEHWS N060I BU3MYECKON Harpy3KW. DHEprosa-
TpaThl, COBEPLIAEMbIE YENOBEKOM B 1 MUH, OnpeaenstoTcs no hopmyne:

Q=2,09 (0,2 +4CC—1,3),

roe Q— sHepro3atpathl (kAx/MuH); YCC — yacToTa cepaeyHbIX COKpaLLEHUN.
MpuMep: AONYCTUM, Bbl KaTa/UCh Ha NbKax, M YacToTa CEpAEYHbIX COKPALLEHWIA Yy BacC CO-
crasnset 120 yaapos B 1 MuH. MoacumTaeM 3Hepro3atpathl 3a 1 MuH:
Q=2,09¢(0,2120—11,3) = 2,09 ¢ (24—11,3) = 26,5 kK/MUH.
Q = 30 MuH @ 26,5 kx/MUH = 795 kX
OtBeT: 3a 30 MMH n3pacxoaoBaHo 795 KX sHepruu.

3agaHue
OnpepenuTe 3Hepro3aTpaThbl NPY 3aHATUM HAa YPOKe (PU3KYNbType

BuAbl 3aHATHIA pa3MMHKa 6er MoaBMKHbIE UIPbi CunoBble ynpa)KkHeHus

Bpems 3aHaTUA 10 MuHyT 10 MuHyT 10 MuHyT 10 MuHyT

Mynbc

SHepro3aTtpaThbl

BbiBOA:

CpasHume 3Hep2o3ampameil.

KoHTponbHblie BONpOCHI:

1. Kakne nepucepuueckme aptepumn (Kpome NyyeBOi apTepun) BO3MOXHbl ANS UCCNENOBa-
HMS METOAOM Nanbnaunn? YKaxuTe He MeHee 4-X apTepuit.

2. Kakne chakTopbl BAMAKOT Ha CBOMCTBA NynbCa?

3. Mpn HEBO3MOXXHOCTK OMpeaeneHuns nynbca Ha Ny4eBon apTepum, rae HeobxoanMmo ero
nccnenosaTb?

4, YCTaHOBMTE COOTBETCTBMSI MEXAY HapyLIEHWEM PUTMaA CepAeYHbIX COKPALLEHWHA M YacTo-
TOW NynbCca :

HapylueHne puTMa cepAeuYHbIX COKpaLLeHuii YacroTta nynbca
1. Taxvkapauns A. 45
2. bpagnkapaus b. 100
B. 75
r. 80
[. 62

5. Y npoxoxero yenoBeka Ha ynuue BHE3anHO MOSIBUAMCL pe3kas cnabocTb, XONOAHbIN
MOT, KOXHble MOKPOBbI 651eAHbIe. MyNbC YaCTbI, PUTMUYHBIN, CNABOr0 HaNPsXKEHUS U HaMnon-
HeHus. ApTepuanbHoe aasnenune 70/20 MM pT. cT. Kak Ha3blBaeTcs Takol nynbCc? Bawa TakTtu-
ka? Kakum 06pa3oM onpeaensieTcs nynbC Ha y4eBon apTepun?

3agaHne:

MpounTaiiTe TEKCT.

Cepaue — yAMBUTENbHbIA U HAAEXHbIM MOTOP , HAaCcOC , KOTOPbIM paboTaeT B TeUEHMM BCEW
xu3Hu ( 4o 100—150 net), 63 0CTaHOBKM U «PEMOHTa» .
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Bonpoc 1.

B yeM npuumnHa Takoi HeyTOMUMOCTN PaboTOCNOCOBHOCTH CepALIA M €ro MblLL?

Bonpoc 2.

CKoMbKO NUTPOB KPOBYW MepekaymBaeT cepaue Yenoseka 3a 1 yac 1 3a 1cyTku , ecnm OHO
COKpaLlaeTcs B cpegHeM 75 pa3 B MUH , BblIbpacbiBas Mpy KaXKAoM COKpaLLEHUN U3 ABYX Xeny-
AoykoB 150cm3 kpoBu?

MpeactaBbTe pUTMMYHYO paboTy cepaua 80-neTHero yenoseka (KOTopas MpeAcTaBneHa Ha
CXeMe) 1, UCX0AS M3 NPOAOIKUTENBHOCTH (Pa3 CcepaeyYHOro LMKIa, onpeaenuTe, CKOIbKO NeT
13 80 y Hero:

CepoeuHbili Yyukn

/féc;"” ERETR /\ ) o

1. Cucrona 3. O6wasn
npeacepaui nayza (0,4 c)
(01c)

2. Cuctona xenygaoukoe (0,3 c)

Puc.35. CeppeyHbin LMKN

1. OTabIxanu MbILWLbl XeNyaKoB cepaua

2. OTAbIXanu MbllWLUbl Npeacepavi

3. bbinK 3aKpbIThl CTBOPYATHIE KNanaHbl

4. bbinK 3aKpbITbl MOMYNYHHbLIE KNamnaHbl.

JlaboparopHas pa6ota N° 1.

Fnaso-ceppgeyHas npo6a I. JaunHn — b. AwHepa
(G. Dagnini; B. Aschner)

O6opyaoBaHue: undposas nabopatopus (aatumnk nynbca), MK.

Y4acTHMKM: B OMbITE YYaCTBYIOT He MeHee3-X YEeNOBEK: MCMbITYEMbIN, KCNEPUMEHTATOP,
MOMOLLHWMK, NOACYMTBIBAIOLLMI YaCTOTY cepAeYHbIX cokpatueHui (YCC) no nynbcy.

3aroToBbTe npensaputenbHo Tabnuuy. (Tabnuua 1).

OnpedeneHue ny/ibca 8 UCXOOHOM NOJIOXKEHUU (NOJIOKeHUe Cuosi.).

WcnbiTyembiii cuaut Ha ctyne. MoacuntbiBaetca YCC no nynbcy 3a 1 MuH. 3MepeHuns npo-
BOASIT HECKONBKO pa3 Ans pacyeTa CpeaHero nokasartess B noKoe.

OnpedeneHue pegnekmopHoli cepdeyHoll peakyuu.

IKCNepUMEHTaTOpYepe3 CTepUbHbIE MapneBble CandeTku pacrionaraeT ykasaTenbHbI 1
BONbLLOM NaneL NeBOW PyKM Ha rnasHblX S610Kax MCMbITYEMOrO M HAZaBNMBAET Ha HUX B Teye-
Hue 15 cek. [laBneHne He AOMKHO ObiTb CUbHBIM. HaumHasi ¢ 5-11 cekyHabl HafaBNMBaHWS,
MOACYMTBLIBAKOT MyNbC B TeveHue 10 cex.
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PekoMeHaaymm k ocpopmaeHmio pesybtaToB paborsi:
1, MonyyeHHble pe3ynbTaThbl 3aHecuTe B Tabnuuy 1.

Tabauua 1
Pe3synbtaTbl rnaso-cepgeyuHoi npoboi I'. JaHnHn — b. AwHepa
CocTosiHMe McnbITyeMoro Ao npobbi Mocne npo6bi
Mynbc / MUH
2. OueHnTe pe3ynbTaThbl UCCIEA0BaHMS, UCMONb3ys Tabauuy 2.
Tabauya 2
Tunbl pearMpoBaH1sa NpU rnas3o-cepaevyHoMm pednekce
HopmanbHbii Monoxutenb- | W3BpaweHHbii | OTpULAaTEeNbHbIN
Tun pearnposa- pecnekc HbIW pednekc pecnekc pednekc
HUA HODMOTOHMS BaroToHms Onc6anaHc B cucTeMe BeretaTms-
P HOM perynsuum
N3mMeHeHuns nynb- YpexeHue Ha YpexeHue Ha Yyauwenue nynb- | OTCyTCTBME Nynbca
ca no OTHoLe- 4—6 ya./MuH 7—15yAa./MyH ca
HUIO K UCXOAHOMY

3, 3anonHuTe COOTBETCTBYIOLLME ctonbubl B Tabnuue.

BbiBogbl M 06CyxgeHne pe3ynbTaTtoB paborTbi:

OTMEeTbTE UHAVMBUAYANbHYIO CTEMNEHb aKTUBHOCTY 0TAeNnoB BHC y AaHHOMO UCMbITYEMOrO.
HapucyiiTe cxeMy pedneKkTopHOI oyru rnaso-cepaedHoro pednekca u 06bsCHATE MEXaHW3MbI
€ro BO3HWKHOBEHMWSI.

JlabopaTopHas paborta N2 2.

«OueHKa PYHKLUMOHa/IbHOIO COCTOSSHUS! BEereTaTuBHO HEpBHOI CUCTEMbI> .

Llenb paborbi: 0BNafeTb NPOCTEMLUMMI METOAAMU OLEHKN (PYHKLIMOHANBHOTO COCTOSIHUS
BEreTaTMBHOM HEPBHOM cucTeMbl. OnpeaennTb BereTaTuBHbIN MHAekc Kepao.(BUK)

O6opyaoBaHue: undposas nabopatopus (4aTYMK apTepUanbHOro AaBneHusi, MaHxeTka, MK.

Mopsigok npoBegeHne 3KCNepUMEHTOB:

BeretaTtnsHbIn nHaekc Kepao (BMK) no3sonset oueHnTb ToHyc BHC B nokoe. BeretaTus-
HbI MHAEKC OTPAXXaeT HamnpaBfIEHHOCTb WM BENWMYMHY TOHYCa CMMMATUYECKOro WMAKM NapacuMmna-
TUYECKOro 0TAENa aBTOHOMHOMN HEPBHOW CUCTEMbI. [INs €ero pacyeTa HeobXxoanMo:

OnpepenuTb NyNbC M apTepuanbHoe AaBneHne obcnegyemoro, UCnonb3ys LUMdpoByto na-
6opaTtopuio no pusnonornn.

Paccuutatb BUK no c¢opmyne

1 -1
BHE =— =100,
qCc

rae BUK — BennunHa nHaekca Kepao;
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A0 — BennuMHa AnacToNM4YecKoro AaBneHus;
YCC — yacToTa cepaeyUHbIX COKPALLEHMI (MyNbC).
3. OueHka BereTaTMBHOro mHaekca Kepao

oT +16 po +30 CUMNATUKOTOHMA
> +31 BblpaXXEHHAs CUMMATUKOTOHUS
ot —16 o -30 napacMMnaTMKOTOHMUSA
<-30 BblpaXXeHHAsd NapacMMNaTUKOTOHUSA
ot =150 +15 YpaBHOBELWEHHOCTb CMMMATUYECKMX W napacuM-
MaTUYeCKmX BIUSHUN

lMoka3aTtenb HopMmbl: oT -10 go +10.

MonoXxuTenbHble 3HAaYEHNs UHAEKCA CBUAETENbCTBYIOT O NpecbnagaHnM CMMNaTUYEeCKoro
TOHyCa, OTpuuaTenbHble O npeobnagaHMM napacMMnaTMYeckoro TOHyca (BaroOTOHWM).
BUK=0 — cocTosiHME NOMHOro BEreTaTMBHOrO paBHOBECUS (3UTOHUS).

BbiBOAbI: COOTBETCTBYIOT LENN.

JlabopaTopHas pa6ota N2 3.

«OnpepeneHne KOXXHO-COCyANCTOM peakuun (Metoa aepmorpacgusma)»

Lenb paboTbI: onpeaeneHne TOHyca BEreTaTUBHON HEPBHON CUCTEMBI.

O6opyaoBaHMe: kapaHaall.

Mopsgok npoBegeHne 3KcnepuMeHTa:

1. Mo KoXe Ha BHYTPEHHEN CTOPOHE Npeansieybs NPOBECTU PaBHOMEPHOE LUTPUXOBOE [1BM-
>XEHWE TYNbIM KOHLIOM KapaHaalla.

2. Mo cekyHAOMEpY OTMETUTb BPEMS MOSABMIEHMS U UCHE3HOBEHUS KPAaCHOW Mnin 6enoi no-
nocbl. B BbIpaXeHHOCTU peakuuy MMEET 3Ha4YeHME CTENEHb HaXaTus.

MpumeyaHue: KpacHblii aepMorpaduaM XapakTepuyeT MOBbIWEHHYO BO36YAMMOCTb Napa-
CUMNATUYECKOrO OTAENA BEreTaTWBHON HEPBHOM CUCTEMbI, BCIEACTBUE YEr0 PacLUMPSIOTCS CO-
Cyabl KOXW.

Benblii — NOBbIWEHHYO BO36YAUMOCTb CUMNATUYECKOrO OTAENA, Bbi3bIBAIOLLYIO CYXEHWE
COCYZ0B KOXW. Po30BbIi AepMorpacnamM roBopuT 0 HOPManbHOM TOHYCE CUMMATUYECKON U Na-
pacyMMaTUYECKOi MHHEPBALMM KPOBEHOCHBIX COCYAOB. C BO3PACTOM NlaTEHTHbIN (CKPbITHIN)
nepuoz NpOSIBNEHNS peakUmMM YBENIMUYMBAETCS C 3 MUH A0 10 MUHYT.
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JTabopaTopHas pa6ora N2 4.

«OLeHKa BereTaTUBHOM peakTUBHOCTU aBTOHOMHOW HEPBHOW CUCTEMDbI
(opTocTtaTnueckas npob6a)»

Lenb pabotbi: onpefeneHne peakTUBHOCTY CUMMATMYECKOro OTAENa aBTOHOMHOM HepB-
HOW CUCTEMBI

O6opyaoBaHmne: fatuuk nynbca Relab.

lMopsigok npoBegeHns s3KcnepuMeHTa:

[Ans onpeaeneHns peaKTMBHOCTU CUMMATUYECKOrO OTAeNa aBTOHOMHON HEPBHOW CUCTEMB
PErncTpupyeTcs M3MEHEHMUE Mynbca Npu Nepexoae U3 04HOro NosoXeHus B gpyroe. MNpu aTom
HeobXxoaMMO CnefoBaTb TAaKMM YKa3aHUSIM:

1. ans ctabunusaumm nynbca (HCC) ncnbiTyeMbIn AOMKEH CMOKOMHO NeXaTb Ha KyLIETKE B
TeyeHue 7 MUHYT;

2. N0 UCTEYEHUN 7 MUH B 3TOM XE MOMOXEHUM AATYMKOM (DUKCUPYETCS MyNbC UCMbITYEMOrO
3a 15 ¢ (MCCy);

3. [anee no KOMaHAe UCMbITYEMbIA CMOKOWHO BCTAET M Y HEro cpasy xe B TeyeHue 15 ¢ 3a-
mepsieTcs nynbe (YCCy);

4, NCNbITYEMbIA NPOAO/KAET CMOKOWHO CTOSATb B TeYeHne 1 MUH, B KOHLIE KOTOPOW 3a Mno-
cnegHue 15 ¢ dukenpyetcsa YCCs.

PacuéTbl BbINOHAOTCS MO hopMyne

(UCC, —UCCy)
YCC = x 100 %.
YCCq

MpuMep pacyeTa: AOMYCTUM, YTO UCXOAHBLIN NyMbC B nonoxeHun nexa YCC; = 80; koraa
ncnbiTyeMbin BctaeT, ero YCC, coctansietr 100 yaapoB. B KOHLIE NEpBOM MUHYTbI NOCNE CMEHbI
no3bl noacuutbiBaeTcs YCCs. Jonyctum, oHa pasHa 104ypapa. Mo dopMyne noacunTbiBaeMm
cTteneHb y4yauleHuns nynbca (YCC) no OTHOLWEHMIO K UCXOAHOMY MoKa3aTento:

4CC= (100-80) / 80 x 100 % = 25 %.
YCCs ucnonb3yeTcs B pacyeTax ToNbKO B TOM cnyyae, ecnm YCC, = YCC;.

PekoMeHZaumm no opopMeHno NpoToKona paboTsl
[lenaetcsa BbIBOA MCXOAS U3 TOro, YTO y4alleHue nynbca 6onee yeM Ha 28 % cBuaeTesnb-
CTBYET O MOBbILIEHHON PEAKTMBHOCTM CUMMATMYECKOrO OTAENa, a MeHee YeM Ha 17 % — o ero
MOHMXXEHHON PeaKTUBHOCTU. OU3NONOTMYECKUM CUMTAETCS yYallleHne nynbca Ha 12—16 ya/
MWH (18—27 %).

JlabopaTopHas pa6bora N2 5.

«OnpepeneHne peakKTMBHOCTM NapacMMNATUYECKOro oTaena aBTOHOMHOM
HepBHOM cucTeMbl (KIMHOCTaTM4YeCckas npo6a)»

Lenb paboTbi: onpeseneHme peakTMBHOCTU NapacMMNaTMYeCKoro OTAe1a aBTOHOMHOM
HEPBHOW CUCTEMbI

O6opyaoBaHmne: KOMMNbIOTEPHbIN MHTepdelic cbopa AaHHbIX Releon Lite.

[atuuk nynbca Releon, NK.
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Mopsgok npoBegeHueKk 3KCNepuMeHTa:
PerucTpupyeMble NOKa3aTeNM B AAHHOM Cy4Yae CNeaylollme: U3MEHEHME My/bca Npu nepe-
X0Z€e U3 MOJIOXKEHNS «CTOS» B MOJIOXKEHUE «/1exa». [opsiaoK TakoB:

UCMbITYEMbIN HAaXOAWUTCS B MONMOXEHWUN «CTOSI»;

B TaKOM MONOXEHWUM HECKObKO pa3 (A0 Tex nop, Moka nokasaTtenb He cTabunmsupyercs)
noacunTbiBaeTcs nynbc (YCCy) B TeueHun 15 ¢;

Mo KOMaHAe 3KCMepUMEHTATOPa MCMbITYEMbIA CMOKOWHO JIOXWUTCS Ha KYLIETKY, rmocne ye-
ro cpasy xe 3amepsietcs nynoc (YCC);

UCMbITYEMbIA NPOAOIKAET CMOKOWHO NIEXaTb, U Yepe3 1 MUH y HEro CHoBa 3aMepsioT
nynbc (YCGC3);

NPOM3BOASATCS pacyeTbl NO TOM Xe dopMyne, YTo U B npeablaywen npobe. 3HauveHue
YCCs B pacyeTax He MCNONb3yeTCAHO, C/IM YPeXeHUe nynbca HEHACTYNaeT B nepsble 15
¢ nocne cMmeHbl no3bl (YCC, = YCC;), a HabnoaaeTcs NULWb B KOHLE MUHYTLI, B popMyny
BMecTo YCC, noactasnsioTca AaHHble YCCs. OgHako B BbiBOAAX HEOOX0AMMO yKaszaTb,
YTO peakums napacuMnaTMYeckoro oTAesa 3aMeasieHHa.

PekomeHZaLmMm No 0opMAEHMIO NPOTOKONa paboThl
[lenaeTcsa BbIBOA MCX0OAS U3 TOrO, YTO:

L
2.
3.

4,

3HAK «—» 03HA4aeT ypeXeHue nynbca;

ypexxeHue nynbca Ha 4—12 ya/MuH cuntaeTcs HopMmasnbHbiM (6—18 %);

ypexeHue nynbca MeHee YeM Ha 6 % CBMAETENbCTBYET O MOHUXEHHOW PEAKTUBHOCTU
napacuMmnaTuyeckoro otaena, 6onee yem Ha 18 % — 0 ero MoBbILLEHHON PEAKTUBHO-
cTn;

OTCYTCTBME YPEeXeHUs UM yyalleHne nynbca (3HaK «+>») roBopuT 0 npeobnagaHunm To-
HyCa CUMMAaTUYECKOM HEPBHOMN CUCTEMBI.

Ecnu nynbc He CTaHOBMIICA pexe To, Npoba Ha3blBAaETCA apeakTUBHOM, ECNIN Xe BMECTO
3aMeanieHns Habnogaetcs yyaleHne YCC, npoba Ha3biBaeTCA U3BPaALLEHHON, UK NapajioK-
canbHoi. Ob6a BapuaHTa peakTUBHOCTM BHC OTHOCAT K ANCTOHNYECKUM PEAKLISIM.

TakuM 06pa3oM, BeretaTMBHasi PEakTUBHOCTb MOXET ObiTb HOPMaNbHOWM WK WM3BPALLUEHHOW,
N36bITOYHOWN, HEAOCTATOYHOMW.

JlabopaTopHas pa6orta N2 6.

«OueHka BereTaTMBHOro obecneyeHms (npo6ba MaprtuHerra)»

Lenb pabortsbi: onpeaeneHne BeretatBHoro obecrneveHns no namMeHeHuno YCC n aptepm-
anbHoro aaenexus (Al) Npy A03MPOBaHHOW Harpyske.

O6opyaoBaHue:

KomnbtoTep .

KomnbtoTepHbIN MHTEpdeic coopa AaHHbIX Releon Lite.

[JaTunk U3MepeHns apTepuanbHOro AaBfeHNs

Mopsigok npoBegeHnss sKCnepMMeHTa:

JloCTaTOYHOCTb BereTaTBHOIo obecneyveHuns onpeaenseTtcs no usmeHeHuno YCC n aptepu-
anbHoro gasnexus (A1) npu A03MpoBaHHOW Harpyske. Mpu 3ToM HeobXx0ANMO:

MONPOCUTb UCMbITYEMOrO 3aHATb YA0OHOE MOMOXEHWe CUAas Ha CTyne;

onpeaenutb YCCi 1 aptepuansHoe gasnenune (AAc1, A1) NCNbITYeMOro B NMOKoe;
MONPOCUTb MCMbITYEMOrO BbINONHUTL 20 PUTMUYHBIX NpuceaaHunii B TedeHne 30 ¢, C BbITS-
rMBaHWEM pyK Brepea;

Cpasy e noBTopHO uaMepuTb nynbc (UCC2) n AL (ALc2, ALR2);

3aTeM yepe3 3 MUH OTAbIXa BHOBb M3MepuTb nynbe (UCC3) n AL (AAcs, AAR3);
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* OnpeaenuTb BeNnyMHbl yyalleHus nynbca YCC 1 NOBbILWEHWS CUCTONMYECKOrO U ANacTo-
nnyeckoro Al (B % K UCXOAHBIM 3Ha4eHusM) no hopmynam:

(Adc> — Alcy)
Allc = x 100 %;
Allci
(Adn; — AQnq)
Adn = x 100 %.
Aldaq

®opmyna ansg onpeaeneHns BennymHbl ydyaweHus nynsca (UCC) 6bina npuseaeHa paHee.

PekoMeHpgauyun no ogopmaeHno npoTrokona paborbi:

MonyyeHHble AaHHble 3aHecTn B Tabnuuy (Tabn. 2). Caenatb BbIBOA MCXOAS M3 TOMO, YTO
NP1 HOPMOTOHMYeckon peakumn YCC yyawwaetcst Ha 50—70 %, MakcMManbHoe aaBreHne yBe-
nmumBaeTcs Ha 15—20 %, MMHMManbHOe aaeneHue cHmxaetcs Ha 20—30 %. BoccraHosne-
HWE 3TUX NOKa3aTenen AOMKHO NPOM30MTM B TeHeHME 3 MUH NOC/E Harpy3Kku.

Takum 06pa3oM, cumnaTyeckuit otaen obecrneuymBaeT ONTMManbHOE BbIMOMHEHWE (u3nye-
CKOW Harpysku. MoryT HabnogaTbCst U MEHEE 3KOHOMHbBIE CMOCO6bLI BEFrETaTUBHOW perynsuum.
[MNepTOHNYECKUI TUM PEryIMPOBaHNSI UMEET MECTO B TOM C/lyyae, eC/im NOoC/e Harpy3ku BO3-
pacTaloT Kak MakCMMasibHOe, TaK M MUHMMasbHOe fasnieHue. [ns rMnoTOHMYECKoro Tuna pery-
NIMPOBaHMS XapaKTEPHO CHMXXEHME MAKCUManNbHOMO U MMHUMAsbHOMO AaB/IEHMSI.

Mpo6a MapTtuHeTTa
Moka3atenu YCC Allc Adn %

MNcxoaHble

Mocne npucesaHuit

Yepes 3 MUHYTHI

MapacMMnaTUYecKknii OTAEN MOCNe Harpysku obecneymBaeT BOCCTAaHOBNEHME (DYHKLWIA.
BoccTaHOBWUTENbHBIN Nepuoa BEreTaTMBHBLIX (YHKLMIA OLEHMBAETCS CNneaylowmuMm obpa3oMm:
€CNI1 MO MCTEYEHUWN 3-MUHYTHOTO MPOMEXYTKa BPEMEHW MOCNE Harpy3ku MokasaTenu nynibca u
apTepuanbHOro AaBNIEHNS He BOCCTaHAB/IMBAOTCS 0 UCXOAHbIX BENIMUMH, TaKasi peakums oT-
HOCWUTCS! K AMCPEryNATOPHbIM, EC/IM BOCCTAHOB/IEHME NMPOUCXOAUT A0 UCXOAHOIO YPOBHA — K
HOPMOTOHUYECKUM.

JlabopaTtopHas pa6orta N2 7.

«[bixaTenbHo-cepaeuHbin pednekc NepuHra»

OTOT pednekc No3BoNseT onpeaenuTb TOHYC UeHTpa 6nyxaatowero Hepsa. lNpu 3a-
AEPXKe AblXaHUa nocne rnybokoro BAOXa YacToTa CEpAEYHbIX COKpALLEHUN YMEHbLIAETCS
BC/IeCTBME MOBbLILLEHUS TOHYCA S4Ep Baryca, Yto NPOsBASETCA HOPME 3aMeasieHMeEM Nnysbca
Ha 4 — 6 ygapos B 1 MMHYTY. 3ameaneHune nynbca Ha 8—10 n 6onee yaapos B 1 MMH yKa3blBa-
€T Ha MoBbILWEeHNe TOHyCa NapacuMnaTtuyeckoro otaena BHC. 3ameaneHune nynbca MeHee YeM
Ha 4YeTbipe yaapa B 1 MMH CBMAETENbCTBYET O MOHMXKEHUW TOHYCa NapacMMMaTMYeckoro otaena
BHC.
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Lenb pabortbi: onpefentb pPeakTMBHOCTY MapacMMNaTUYECKoro OTAeNla aBTOHOMHOW
HEPBHOW CUCTEMBI.

O6opyaoBaHmMe: KOMNbIOTEPHLIN MHTepdeiic coopa AaHHbIX Releon Lite, faTuvk nynbca.

Mopsgok npoBegeHns 3KcnepuMeHTa:

Y UCMbITYEMOro, HAXOASALLErocs B NOIOXEHWUN CUAS, ONpeaensieTcs nybC.

MonpocuTe ero caenatb ry6oKnin BAOX M 3a4epXKaTh AblxaHue. B 3To Bpems elle pa3 noa-
cYMTanTe NynbC.

PexkomeHgaymn no ogopmieHnIo NpoTokosa pabotsi:

MonyyeHHble pe3ynbTaThl (4acToTa NynbCa A0 Hayana 3a4epXKK AblXaHUs U BO BpeMs 3a-
AEPXKN AblXaHMS Ha BOOXE) BHECUTE B TETPaAb M NMOACUMTANTE Pa3HOCTb My/ibCa:

* 4acToTa Ny/nbCa A0 3aJEePXKN AblXaHWUS B 1 MUHYTY;

* 4acToTa My/ibCa Ha BLOXE BO BPEMS 3aAepXKKW [blXaHus

* B 1 MUHYTY;

* Pa3HOCTb YacToTbl A0 3aAEPXKKM AblXaHusl U Ha (hoHe 3adepXKu npu rnybokoM BAOXeE
B 1 MUHYTY.

CoenaiiTe 3aK/O4eHne 0 TOHyce napacumnaTuyeckoro otaena BHC, perynupytowero pa-
60Ty cepaua; OTMETbTE XapaKTep TOHYC H61yXaatoLWero HepBa Y UCTbITYeMOro (HOpMasbHbIN,
MOHWXEHHBIA UM NOBbILLEHHbIN).

KoHTponbHbIe BONPOCHI:

1. Co3HaTenbHOE YynpaBneHWe CKENETHbIMU MbllLAMM BO3/IOXEHO Ha:

1) BeretaTMBHYt0 HEPBHYIO CUCTEMY

2) COMATUYECKYO HEPBHYIO CUCTEMY

3) SHAOKPUHHYIO CUCTEMY

4) ONOpHO-ABUraTENbHYIO CUCTEMY.

2. Mo yHKUMM BCA HEPBHas CUCTeMa NOApasAensieTcs Ha:
1) comaTnyeckyto 1 BereTaTuBHy0 (aBTOHOMHY!O)

2) CUMNATUYECKYIO U MapacuMnaTUYecKyio

3) LeHTpanbHyto 1 nepudepuyeckyto

4) nepudepuyeckyto 1 COMaTUYECKYHO

3. BeretaTvBHas HepBHasi cuCTeMa AaeT (YHKUMOHANbHYIO MHHEPBALMIO:
1) ckeneTHoM MyckynaType

2) TNaKMM MblLEYHbIM BOSIOKHAM BHYTPEHHWX OpraHoB

3) rNaAKMM MbllIEYHbIM BOJIOKHAM COCY/I0B

4) XenesucTon TKaHu

4, YKaxuTe pacronoxeHue Ten YyBCTBUTENbHBIX (1-X) HEMPOHOB BereTaTMBHLIX pednexkTop-
HbIX Ayr:

1) yyBCTBUTENbHbIE Y3/bl YEPENHBIX HEPBOB

2) CMUHHOMO3rOBbIE Y3/1bl

3) 3aAHWe pora CMHHOrO Mo3ra

4) BereTaTuBHbIE Y3/bl

5. CuHanc — 370:

1) BellecTBO, BblaensieMoe 6narofapsi ASMCTBUIO HEPBHOTO MMMy/bCa.
2) OKOHYaHMe YyBCTBUTE/bHBIX HEPBHbIX BOMOKOH.

3) «3HepreTmyeckas CTaHUMs» KNeTKM.

4) 0bnacTb KOHTaKTa HEPBHbIX KNETOK APYr C APYroM UMK C TKaHAMM.
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6. YKaxuTe pacnosioXXeHUe BCTABOYHbIX HEMPOHOB BEreTaTMBHbIX PedIEKTOPHbIX Ayr:
1) simpa 3aAHero pora CMMHHOMO Mo3ra

2) NPOMEXYTOYHO-60KOBbIE siApPa CMMHHOMO MO3ra

3) BereTaTMBHbIE SApPa YepenHbIX HEPBOB

4) CNMHHOMO3roBbIE Y3/bl

7. YKaxuTe pacrnofioXeHne ABUraTeNbHbIX HEMPOHOB BErETATUBHBIX PedEKTOPHbIX AYr:
1) BEretaTvBHble Apa YEPENHbIX HEPBOB

2) NPOMEXYTOYHO-60KOBbIE siApPa CMMHHOMO MO3ra

3) sppa nepeaHero pora CrMHHOIO Mo3ra

4) BEreTaTmBHbIE Y3/bl

8. YKaxuTe, Kakue y3nbl OTHOCATCS K CUMMATUYECKON HEPBHOM CUCTEME:
1) okonono3BoHo4YHble (I nopsaka)

2) npeano3soHoyHble (II nopsaka)

3) OKOMoOpraHHbIe

4) BHYTpVOpraHHble

9. lMpu CMMNATUKOTOHUM OTMEYAETCS:

1) CyxOCTb KOXHbIX MOKPOBOB, HE3HAUYUTENbHOE NOTOOTAENEHUE

2) KACTU PYK LMAHOTWUYHbIE, BNAXHble, XONoAHble, 6bneaHeT Npyu HagaBAMBaHWUK NasbLEM.

3) YacTo oTMeYaeTcss MpaMOPHOCTb KOXHbIX MOKPOBOB (COCYAMCTOE OXEpEesnbe), 3Hauu-
TenbHas NOT/IMBOCTb.

4) Koxxa HepeaKo CanbHasl, CK/TIOHHA K YrPEBOW CbinK, AepMorpadu3M KpacHbI1, BO3BbILLA-
OLLMIACS.

10. BaroToHusi 3TO COCTOSIHME XapaKTepU3ytoLeecs:

1) petv valle xyAble UK UMEIOT HOPMaNbHYK0 Maccy, HECMOTPS Ha MOBbIWEHHbIA anneTuT
2) UBET NnLa NepeMeHYMBbLIN LETU NIETKO KpacHeT 1 bneaHetoT

3) 6enbiit UM po30BbIN AepMorpacuam

4) CHWXeHWe anneTuTta, BO3MOXHbI 60M B XMBOTE

OLIEHKA ®U3MOJIOTMYECKUX PE3EPBOB [bIXATE/IbHOW CUCTEMbI

[lbixaHne — OcHoBHasi hopMa AUCCUMUASLMM Y YENOBEKA, XXMBOTHbIX, PACTEHUIA Y MHOTUX
MUKPOOPraHun3MoB. lNpu AbixaHUM 6oraTble XMMUYECKON 3Hepruein BeLLecTBa, NpUHaanexa-
LuMe OpraHusMy, OKWUCNSOTCS A0 BefHbIX 3HEpPruen KOHEYHbIX NMPOAYKTOB (AMOKCMAa yrnepoaa
¥ BOAbl), MCMOJb3Y$s NS 3TOr0 MONEKYNSIPHbIA KMCOPOA.

Y NMO3BOHOYHbIX XMBOTHbIX M YENOBEKA CUCTEMA AbIXaHWUS — KOMMMEKC CNOXHbIX MpoLec-
COB, BK/IOYAIOLMX BHELLHEE [blXaH1e, TPaHCMOPT ra30B KPOBbIO M TKAHEBOE BHYTPEHHEE Abl-
XaHue.

CnoXHble MeXaHM3Mbl PEryNsaLUMK AbIXaTeNIbHOW CUCTEMbI HanNpaBNeHbl HAa U3MEHEHUE Ya-
CTOTbI U FNYOUHbBI AbIXaHWUS B COOTBETCTBUM C CUIOMUHYTHBIMK NOTPEOGHOCTSMM OpraHu3Ma (Ta-
KUMK, KaK MOKOW, M3nYecKast Harpyska, Kalenb, YnxaHue, rnoTaHue, peyb M NeHue y yenose-
ka). B CBOIO ouepeab, cornacoBaHue AblXxaHUs C ApYruMy cucteMamu, obecneynsatoLLMmMm 06-
MEH BELLECTB B OpraHu3Me, SIBNSETCS Pe3ynbTaToM CI0XKHOMO B3aMMOLENCTBUS PETYNSTOPHbIX
MEeXaHM3MOB, BK/OYAOWMX nepudepnyeckme n LeHTpasbHble 06pa3oBaHus, AeATENbHOCTb
KOTOPbIX HanpaBfeHa Ha NoAAEP)XaHWe ra30BOro roMeocTasa B KPOBM.
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MoTpebHOCTb B KMCIOPOAE M3MEHSIETCS B 3aBUCMMOCTU OT CTEMEHW aKTMBHOCTWU OpraHu3Ma.
B3pocsbin My)uUnHa B COCTOSIHUM MOKOS BABIXAET 0KOO0 3,75 N BO3aAyXa B MUHYTY. ITOT 06bEM
coaepxuT okono 750 kucnopona, KOTOpbIN ycBanBaeTcs npumepHo Ha 1/3. Ecnm uyenosek
nobexuT BAOrOHKY 3a aBTOOYCOM, BKIOUMBLIMECS B paboTy Mbilubl NOTPebYOT ropasgo
6onblue knucnopoaa, 4na yYero npuaetcs BAOXHYTb B 15 pa3 6onblwe Bo3ayxa. NoTpebneHune
KMCNopoaa MOXeT Bo3pacTu npuMepHo B 30 pas.

MOCKONbKY OpraHM3My B 3aBUCMMOCTY OT CTENEHN aKTUBHOCTM TPeBYIOTCA pa3Hble 06beMbI
Kucrnopoaa, opraHu3my He 0bonTUCb 6e3 pe3epBHOM EMKOCTU, KOTOpPYo 06ecreunBaeT BHY-
TPEHHEE CTPOEHWE NETKUX, U B YaCTHOCTM, anbBeosbl. He 060iTUCh N 6€3 NOCTOSIHHOrO HanaH-
ca Mexay 4acToTou 1 rnybuHoOM AblXxaHMS U KPOBOCHAbXXEHMEM NErKMX.

HopmanbHoe paBHOMEpHOE [AblXxaHWe — HEMNpPOU3BOSIbHOE AblXaHWe C paBHOMEPHbLIMU
BOOXamu. lNpu NoBbILWEHHOM NOTpebneHumn kucnopoda (HanpuMep, nocne PUsanMyecknx Harpy-
30K) HabntoaaeTcs NOBbIWEHME YacTOTbl AbIXaHuS.

TaxunHo3 — yBennyeHne AbixaTesbHblX akToB 6onee 20 B MUHYTY.

bpafnnHo3 — yMeHblUeHWe AbIXaTeNbHbIX akTOB MeHee 16 B MUHYTY.

BAXKHO!

DBOIOUMA AbIXaHWS

1. OnddysHoe abixaHMe — razoobMeH NpoucxoauT vepe3 MeMbpaHy KIeTKu nyTeMm
b dysun. CoxpaHnnoch y OAHOKNETOUHbIX a3pobos (Hanpumep, y amebol).

2. KoxxHoe fbixaHne — ra3oobMeH nponcxoauT Yepes NoBEPXHOCTL Tena. Bcrpeyvaetcs
Y YUepBel, HaceKOMbIX. Y YeioBeKa KOXHOE JibIxaHue cocTaBnseT okosno 1 %.

3. XXabepHoe AbixaHWe — MO3BONSET U3BNEKATb KMCIOPOA U3 BOAHOW Cpeabl; BCTpeya-
eTcs y pbib, ampnbui.

4, JleroyHoe AblxaHue, T.e. ra3006MeH ¢ aTMOCdEpPHLIM BO34YXOM, NPOUCXOANT B Cre-
LUManbHbIX OpraHax — NErkux; UMeeT MeCTo Y NTUL, MIEKONUTAIOLWNX 1 YeNoBeKa.

CucTeMbl, yqacTBYIOLLME B [bIXaHWM:

1. Annapat BHewWHero AblxaHus (Nerkue ¢ BO3AYXOHOCHbIMU MyTSMU W MNeBpanbHOW Mo-
NOCTbIO, FPYAHAs KNeTKa C MbIWLAMK, NMPUBOASILLMMUN €€ B ABUKEHUE).

2. CepaeyHo-cocyamcTas cuctema.

3. Cucrema KpoBu.

4. Metabonusm (opraHensbl Knetku, obecneuuBaiollme TKAHEBOE [blXaHuWe).

5. HepBHO-rymopanbHas perynsaums.

OCHOBHbI€e 3Tanbl AblXaHWs:

1. BeHTUnsAums Nérkmx — razoobMeH Mexay aTMOChEpPHbIM U anbBEONSIPHLIM BO3AYXOM.

2. Qnddy3mnsa ra3os B NErKMX — razoobMeH Mexzay anbBeossipHbIM BO34YXOM U KPOBbIO.

3. TpaHCnopT ra3os KPOBbHO.

4. Anddy3ns ra3os B TKaHAX — ra30006MeH Mexay KpOBbIO U TKaHSMM.

5. BHyTpeHHee TKaHeBoe AbIXxaHNe — OKUC/IUTESbHbIE MeTaboNMYeCcKMe peakLumm B TKaHsX
(n3yyaeTtcst buoxmMmen).

BHelwHee AblxaHWe, TO eCTb ra3006MeH Mexay KpOoBbiO U OKPYXXaloLLen CPeaoi, BKYaeT
nepsble ABa 31ana. OcTasnbHble TpU 3Tana 0b6pasytoT BHYTPEHHEE 3BEHO CUCTEMbI [bIXaHuS.

CTpykTypa annaparta BHELWHEro AbIXaHus.

1. rpyaHasa kneTka

2. nnespanbHas nosocTb

3. BO3yXOHOCHbIE NyTH

4, nerkve ¢ uxX MHHepBaLMeil M KPOBOCHABXEHNEM.

B coaepxaHue 137




TOUKA !'POCTA BEMONOrns

3TO UHTEPECHO:

Mpy paHEHMSIX TPYAHON KNETKU WMAKM NOBPEXAEHWUSIX NETKMX BO3MOXHO MOMajaHWe BO3ayxa
B NNEBPAJIbHYIO0 NOMOCTb. ITO SAB/IEHWE HOCUT Ha3BaHME MHEBMOTOPAKC — CKOMJIEHWE ra3oB B
nneBpanbHOi MOMOCTU. [1BYXCTOPOHHUMA OTKPbITbIN MHEBMOTOPAKC MPUBOAWUT K CraAeHUIo
(aTenekTasy) Nerkux 1 K CMepTH M3-3a OCTAHOBKM AblxaHus. CNacTu NOCTpaAaBLIEro MOXET
NN ero 3KCTPEHHOE NOAKJIYEHME K annapaTy UCKYCCTBEHHOMO AblXaHuS.

PasnuualoT Tpu TUNa AbixaHus: rpyaHoe, bprowHoe (anadparManbHoe) v CMeLlwaHHoe Abl-
XaHue. [pyaHOM TUMN [AblXaHUsl BCTPEYAETCS Y MHOMO POXABLUMX XKEHLUMH, Y KOTOPbIX ABUXEHME
Aavadparmbl 1 GPIOLLHON CTEHKM YacTO 6bl0 OrpaHWYEHO YBENUYEHHON MATKOW. BprolHOM Twn
AbIXaHUs NPEeBaNUPYeT Y MYXUYMH-TPY34YMKOB, Y KOTOPbLIX ABMXEHME pebep yacTo 6bino orpaHu-
YEHO M3-3a PerynspHbIX MEPEHOCOB rpy3a Ha CnuHe. B 06omx criyyasix TUMbl AbIXaHWs 3aKpen-
NAOTCS NO MEXAHMU3MY YCNIOBHOMO pednekca. O6bIYHO Y NtoAen MMEET MECTO CMELLAHHbIN TUM
AbIXaHKS.

Bo3ayxoHOCHbIE NyTH:

Bo3ayXxoHOCHbIE (AblxaTenbHble) NyTW — 3TO AblXaTesbHble TPYOKKM, MO KOTOPbIM BO34YX
ABWXETCS OT POTOBOrO M HOCOBOIO OTBEPCTUM A0 NErOYHbIX a/lbBEO, UX MOAPA3AENSOT Ha
BEPXHMNE N HUXKHWME.

K BEpXHWUM AbIxaTenbHbIM NyTAM OTHOCATCA: NMOOCTb HOCA MM pTa NpW POTOBOM AbIXaHUW,
HOCOr/I0TKa, NpuAaToYHble Nasyxu Hoca (poHTaNbHas, raMopoBa, pelleTyaTtas), K HuX-
HWUM — ropTaHb, Tpaxes 1 Bce BPOHXU. Y3KMM MECTOM B rOpTaHM SIBASIETCS rOf0CoBas Wesb,
KOTOpasi Npu BAOXE pacLUMPAETCS, a NPy BblAOXe — Cy)XaeTcs.

Ha ypoBHe 5-ro rpyaHOro no3BOHKa Tpaxes pa3BeTB/SETCS Ha NPaBblil U NEBbIN INaBHblE
6poHXM, KOTOPbIE B AaNbHEMLLIEM NOC/IEA0BATENBHO AENSTCS MO TUMY AMXOTOMUK (AENEHNe Ha
ABOe A0 23 nopsiaka).

Tpaxes 1 KpynHble 6pOHXM BCeraa OTKPbIThI, TaK KakK UX CTEHKA MMeeT XPSALLEBYIO TKaHb C
My4YKammn ragKuX MbllL, CTEHKN MenKnx 6poHxoB 0b6pa3oBaHbl rMaAKOMbILLEYHbIMW BOSIOKHA-
MW 1 MO3TOMY BCerfa HaxoasTcs B COCTOSIHUM TOHYCA.

OYHKUMN BO3AYXOHOCHbIX MYTEi:

1. MNpoBeaeHne BO3Ayxa B Ierkne U U3 NErkux.

2. OumnwieHve Bo3ayxa OT MblIEBbLIX YaCTWL, MUKPOOPraHN3MOB. [1BMXXEHME CM3uM 3a cYeT
LeATeNbHOCTM MepLaTenbHOro anNUTenus NoA0CTM HOCA, Tpaxen n 6pPOHXOB AenaeT OYULLEHNE
Bo3ayxa 6onee achpeKkTUBHbLIM, 0COOEHHO NPW HOCOBOM AbIXaHUW. TOMY CrOCOOCTBYIOT Ha-
Nnymne BONOCSHOro (unbTpa B NpeaaBePUM HOCa, BUXPEBLIE ABWKEHWS BO3AyXa B HOCOBbLIX XO-
AaX, a TakxkKe 3almnTHble pedneKcbl: YMXaHKe 1 Kalenb. B cnusu abixaTenbHbIX NyTen coaep-
XUTCS BakTepuumaHoe BELWECTBO — IM30UMM U BaKTepMOCTaTUYECKOE BELLECTBO — MYLIMH.

3. CorpeBaHue BO3/AyXa 3@ CYET XOPOLLIEr0 KPOBOCHAOKEHMS CTEHOK [bIXaTENbHbIX NYTEN.

4, YBNaXxHEHWE BO3Ayxa 3a CYET Bflark CeKpeTa CIM3NCTOM 060/104KM HOCA, CNIE3HbIX Xe-
ne3 u 6poHXManbHbIX Xenes.

5. YyacTue B npoueccax TepMoperynsaumMn opraHusma.

6. [opTaHb C roNOCOBLIMM CBS3KaMW YYacTBYET B reHepaLuu 3BYKOB.

7. Yyactne B 060HSTENBHON (YHKLMM.

8. MpoxoanMOoCTb BO3AYXOHOCHbIX MyTEW perynmpyeTcs BereTaTMBHOM HEPBHON CUCTEMOW.
Mpu BO36YXAEHUM CUMMATUYECKMX HEPBHBIX BOMIOKOH BPOHXM paclUMpsItOTCS, YMEHbLIAETCS
CeKpeLyst X CNU3NUCTO, a3POANHAMMYECKOe CONPOTUBIEHNE CHUXKAETCS.

Bo3byxaeHve napacMMnaTMyeckmx BeTodek 6ayxaaroLiero Hepsa, Ha0b0poT, yMeHbLUaeT
NpocBeT HPOHXOB M MOBbILAET CEKPELMIO CIM3UCTbIX KIETOK.

JIérkne — napHbI opraH KOHYCOBMAHOM (DOPMbI, B MPABOM JIErKOM pa3/iMyatoT Tpu AONM, a
B /IeBOM — [Be. BepxyLwku nerkux BbICTYNaloT Haj K/4YMUaMu, a OCHOBAHUSA npunexar K
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Avadparme. Ha BOrHyTOM NOBEPXHOCTM Yepe3 BOPOTa B NIErKMe 3axX0AaT rnaBHble 6poHxXu ap-
TEpPWUM 1 HEPBbI, @ BbIXOAST NIErOYHbIE BEHbI U IMMMATUYECKME COCYbl.

OYHKUMKN NErKkunx:

1. YyacTve B razoobmeHe (OCHOBHas PyHKLMS).

2. Yyactume B perynsumu pH KpoBM 3a CYET BblaeneHns n3bbiTka yrnekucnoro rasa (romeo-
cTaTnyeckas QyHKUnS).

3. BoigenutenbHas @yHkums — Bblgenenune , soabl (0,5 n B cyTku), netyumx Bewwects (anko-
rons, acupa, xnopocdopma, 3MPHLIX Macesn, aMMMaka, 3aKUCK a3oTa, aueToHa, STUIMepKan-
TaHa, ra3oB aBTOTPAHCMOPTa U NPOMBbILLNIEHHBIX NPEANPUSTUN).

4. YyacTue B BOAHO-CONEBOM 0bMeHe.

5. Yuyactue B npoueccax Tepmoperynsuum — B nerkux BolpabatbiBaeTcs 60nbLIoOe Konnye-
CTBO Tena; KpoMe TOro, OHW y4acTBYIOT B NpoLeccax Tenao0TAaum.

6. [leno Kposw.

7. CuHTEe3 6MOaKTMBHLIX BeLlecTB (rMcTaMmHa, akTopoB CBEPThIBAHWUS KPOBU, CEPOTOHM-
Ha).

9. 3awwnTHas QYHKUMS — nerkme obpasytoT 3alWTHbLI Gapbep OT OKpyXaloLlei cpeabl,
BblpabaTblBaOT MN30UMM, UHTEPGhEPOH, UMMYHOTNO6YINHBI.

10. Pe3epByap BO3ayxa Anst ronocoobpasoBaHus.

JFlerkue

ropraMe

nona

SpoHXHOnLY

15 ' 4
A
NOTOMHAN

wenyna
!’ .W\\'

) an,'s-oor!npuu.
N\ MomouKh

Puc. 36. CTpoeHve nérkux

Ha KoHuax camblx Menkux 6poHXoB (6pOHXMON) pacnonaratTcs fleroyHble ny3blpbkn —
anbBeosbl. TakuM 06pa3oM, Nlerkoe COCTOMT U3 pa3BETBNEHUI BPOHXOB, 06pasyoLwmX CKeneT
nérkoro — 6poHxnanbHoe APEBO, U CUCTEMbI IEFOYHbBIX NMY3bIPbKOB UM aNbBeoS.

CTPYKTYPHO (DYHKLMOHANbHOW €AMHULIEN NETKOro SIBASIETCS aLMHYC, COCTOSIUMIA M3 KOHEYHOM
HpPOHXMONBI M anbBEONSIPHLIX XOAO0B C anbeeonamu (puc. 36). B anbBeonax NpoucxoamT raso-
0bMeH MeXay KpOBbiO IErOYHbIX KanuaasipoB U BO34YXOM, COAEPXALLMMCS B NIErKUX.
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Puc. 37. CTpOeHWE 1 KPOBOCHABXEHWNE TEPMUHANBHOMN aNbBEONbI: @ — KaNUNNAPHas CETb,
OKpY)KaloLLas anbBeosy; 6 — CTpOEeHME anbBEOSbI.

Obwee uncno anbeeon 300 MAH, CyMMapHas MaowWaab noBepxHocTn okono 80 M2, aua-
MeTp ogHon anbeeonbl 0,2—0,3MM. CTEHKM anbBeON BbICTNAHbI OAHOCIOWHBIM MAOCKMM 3nuTe-
nneMm. AnbBeorbl OnsieTeHbl MHOrOYMCIEHHBIMU KPOBEHOCHBIMK Kanunnsapamu (puc. 37). 3nu-
TENMN anbBeon BMECTE C 3MUTENMEM KanunnispoB 06pasyeT bapbep Mexay KPOBbHO M BO3AYXOM
TONWMHON 0,5 MKM, He NpenaTCTBYOLWMIA 06MEHY ra30B U BbIAENEHNIO BOASIHLIX NapOB.

a3006MeH Mexay anbBeonsipHbIM BO3AYXOM M KPOBbIO OCYLLECTBASETCS nyTeM aAnddysuu.
AnddysnoHHoe paccTosiHne 06pa30BaHO TOHKOM asibBEONSAPHO-KAMUANSPHON MeMbpaHOW.
OHa oTfensieT KpoBb JIErOYHbIX KanuisapoB OT a/ibBEONSAPHOrO NPOCTPaHCTBA. BHYyTpeHHsS
MOBEPXHOCTb a/IbBEO/ BbICT/IAaHA TOHKOM MIEHKOM XMAKOCTU. B CBA3M C 3TUM MeXay CTeHKaMu
anbBeO0s AENCTBYIOT CUJTbl MOBEPXHOCTHOrO HaTSXKEHMS, 3@ CYET KOTOPbIX NIErKME CTPEMSITCS K
cnaganuto. Ecnm 6bl anbBeosbl 6biv BbICTNAHbI YACTO BOAHOMN NIEHKOM, CUAbI MOBEPXHOCTHO-
rO HATSHKEHUS 3HAUYUTENbHO NPEensTCTBOBaNN Bbl pacTskeHunto nerkmx. OaHako B anbBeonax
HaxoaMTCs BelecTBo — cypdakTaHT, B 10 pa3 yMeHbLuatowee NoBEpPXHOCTHOE HaTshKeHue U
NPenaTCTBYyOLEee CnageHnio Menkux anbeeosn. CypdakTaHT yMeHbLUaeT culy, Heobxoammyto
AN pacTsHXKeHUs TKaHW Nerkux npy Boxe.

3HayeHue cypdakTaHTa:

1. YMeHbLIaeT NOBEPXHOCTHOE HATSXKEHUE anlbBEONSAPHOM XWUAKOCTMW, NpeaoTBpallLaeT Ciu-
naHWe anbBeoN Npu BbIZOXE, YyYLIAeT PacTsHXMMOCTb Nlerkux, obneryaeTt BAOX.

2. Obneryaet anddy3nto KMCNopoaa 13 anbBeo B KPOBb BCIEACTBIUE XOPOLLEN PacTBOPU-
MOCTW B HEM KMUCIIOpoAa.

3. BbiNonHseT 3awmTHy0 hyHKUMIO: 3aliMLIAET afbBEOsbl OT AENCTBUS OKUCIMTENEN U
nepekucen, obnagaet 6akTepnocTaTUeCKOM aKTMBHOCTbLIO, obecneunBaeT 0bpaTHbIA TpaHC-
NOpT MblN M MUKPOBOB MO BO34YXOHOCHBIM MYTSM.

J1éroyHble 06bEMBbI U EMKOCTU:
[Moka3aTenu BHELLHEro AbIXaHUA — 3TO NIEr0YHbIE 06BEMBI U EMKOCTU. JIeroyHble 06bEMBI
TaKXXe 0TPaXkaloT SHEPreTUYECKUN pe3epPB AbIXaTeIbHbIX MbILLLL.

JIEroyHble 06bEMBI;
1. O — AbIxaTenbHbIi 06bEM — 06BEM BO3AYXa, BAbIXAEMbIN U BbIbIXaEMbIN MPU CNO-
KOMHOM [iblXaHWW; OH paBHsieTcst B cpeaHeM 400—500 mn. 10 obecrneyvBaeT BEHTUNALMIO
NErkunx, NoAAEPXMBAET NMOCTOSIHCTBO abBEONSPHOrO BO3AyXa, Y4acTBYET B raz00bMeHe.
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2. PO Ba. — pe3epBHbiii 06beM BAOXa — 06bEM BO3AYyXa, KOTOPbIM MOXHO BAOXHYTb MpK
MaKCMMasibHOM BAOXe nocne obblMHOro BAoxa; pasHsieTca 1500—3000 mn. Onpepensiet
CNOCOBHOCTb Nerknx K 406aBoOYHOMY pacLUMPEHMIO.

3. PO Bbla. — pe3epBHbI 06beM BbliJ0Xa — 06BbEM BO3AYXa, KOTOPbIN MOXHO BbIOXHYThb
npy MakCMMasbHOM Bbloxe nocne 0bblYHOro BAoXa M Bblaoxa; pasHsieTcs 1500—2000 mn. OH
onpeaensieT cTeneHb MOCTOSAHHOIO PaCTSHKEHNS JTIErKUX.

4, 00 — ocTaTou4HbIi 06BEM — 06bEM BO3AYXa, KOTOPbIM OCTAETCA B NIErKMX NOC/IE MaKCH-
ManbHOro Bblaoxa; pasHsieTcs 1000—1500 mn. U3 neroyHbix 06bEMOB CKIAAbIBAOTCA NeroY-
Hble EMKOCTM.

5. AMIM — AHaTOMMYeckoe MepTBOE MPOCTPAaHCTBO — 3TO 06bEM BO3AyXa, HAXOASLLMIACS
B AbIXaTesIbHbIX NYTSX 4O YPOBHS pecnupaTopHbiX 6pOHXMON (Ha 3Tux BpoHXMonax yxe nMe-
OTCS @anbBEObl U BO3MOXEH razoobmeH). BennumHa AMI coctasnsiet 140—260 mn 1 3aBUCUT
OT 0CO6EHHOCTEN KOHCTUTYLIMM YenoBeka (Npu peleHnm 3aaad, B KOTOPbIX HE06X0AMMO yuu-
TbiBaTb AMI, a BENMUMHA ero He ykasaHa, 0bbeM AMIT npuHMMatOT paBHbiM 150 mn).

6. ®MIMN — dusnonormyeckoe MepTBoOE NPOCTPAHCTBO — 06bEM BO3AyXa, NOCTYNAtOWMiA B
AbIXaTeNbHbIE NYTW W NIETKWE M HE MPUHMMAIOLWMI YYacTusi B ra3oobmeHe. OMIT 6onblue aHaTo-
MWYECKOro MepPTBOrO NPOCTPAHCTBA, TakK KakK BK/HOYAET ero Kak COCTaBHYI YacTb. Kpome BO3-
AYXa, HaXoAsLLErocs B AblXaTeNbHbIX NyTsX, B coctas ®MI1 BXoAMT BO34YyX, NOCTyNaoWmMi B
NeroyYHble anbBeosNbl, HO He OOMEHMBAOWMICS ra3aMn C KPOBbIO M3-3a OTCYTCTBUS M/ CHIDKE-
HUS KPOBOTOKA B 3TWUX anbBeonax (4N 3Toro Bo3dyXa MHOrAa MPUMEHSIETCS Ha3BaHWe asibBeo-
NSApHOE MepTBOe MNpPOCTPaHCTBO) . B HOpMe BenuumHa (YHKUMOHANBHOO MepTBOro Mpo-
cTpaHcTBa coctaBnsieT 20—35% OT BeNMUMHbI AblXxaTenbHOro obbeMa. Bo3pactaHue 3Ton Be-
JIMYMHBI CBbile 35% MOXET CBMAETENLCTBOBATL O HANMUYMM HEKOTOPLIX 3a60NEBaHMI.

B MeanUMHCKON NpaKTUKe BaXHO y4MTbiBaTb (DaKTOp MEPTBOrO NMpOCTPAHCTBA MPU KOHCTPY-
MpoBaHMM NpMHOPOB ANS AbIXxaHUs (BbICOTHbIE NOMETbI, NOABOAHOE NyaBaHWe, NPOTMBOrasbl),
NPOBEAEHNMN psila ANArHOCTUYECKUX U PEAHMMALIMOHHBIX MeponpusiTui. Mpu AbixaHWUK Yepes
TPYOKM, Macku, WNAHTU K AbIXaTeIbHOM CUCTEME YerloBEKa NOACOEAMHSIETCS AOMONMHUTENbHOE
MepTBOe MPOCTPAHCTBO M, HECMOTPS Ha BO3pacTaHue ryOuHbl AbIXaHWs, BEHTUNALWS anbBeon
aTMOCdEepHbIM BO3[lyXOM MOXET CTaTb HEAOCTATOYHOM.

JIéroyHble EMKOCTH:

1. OEJT — obuwas eMKOCTb Nerknx — KONM4YeCcTBO BO3ayxa B NErKUX nocne rnybokoro Bao-
xa; pasHaeTca 5000—6000 mn. Bkmtouaet 0, PO Ba., PO Bbig. n O0. OEK oTpaxaeT BMeCTu-
MOCTb JIErKUX.

2. XKEJ1 — XW3HEeHHasi eMKOCTb Nerkux — KOJIMYeCTBO BO34yXa, MakCMMasibHO Bblabixae-
MOro nocsie rnybokoro saoxa.

Y MyxunH pasHsetca 4500—5000 mn, y xeHwmH — 3500—4000 mn. Bknoyaet A0, PO Ba.
n PO Bbla. XEJ1 Hanbonee agekBaTHO M MHTErPaTMBHO OTPaXaeT pa3BUTME KOCTHO-MbILLEYHOMO
annapata, NoABWMXHOCTb MPYAHON KNETKW, 3NACTUYHOCTb U PaCTXKUMOCTb NIErKMX, T. €. NOTEHUM-
albHble BO3MOXHOCTU BEHTUNALMK Nierknx. OHa 3aBUCHT OT M0J1a, poCTa, BO3pacTa U CTEMNeHu
TPEHWUPOBAHHOCTY OpraHM3Ma. Y TPEHUPOBaHHbIX t0AeN nokasaTenu XE/T HaMHOro BbILLE.

3. ®OEJT — dyHKUMOHANbHO-0CTAaTOYHAs EMKOCTb JIErKMX — KOMMYeCTBO BO3Ayxa B fer-
Kux nocne obblyHOro Bbigoxa; pasHseTcs 2500—3000 mn. Bkntoyaet PO Bbia. n 00. ®OE —
3TO aNbBEONSAPHLIN BO3AYX.

Ana namepenuns XEJ1 1 €€ KOMMNOHEHTOB CYLLECTBYIOT METOAbI:
CnupomeTpus — € NOMOLLbIO BOASHOMO WM CyXOro CnMpoMeTpa
Cnnporpacus — ¢ NoMoLLbio cnvporpada Ha OCHOBE aHann3a KpUBOW AblXaTeNbHbIX 4BU-
YXEHWUIA — CNUPOrPaMMbl.
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Punc.38. J1éroyHble 06bEMBI U EMKOCTU

JlabopaTtopHas pabora N2 1.

«WN3MepeHMne o6beMa rpyHON KNIETKM Y YenoBeKa Npu AblXaHUKU>»

Lenb paboTbi: onpefennTb BENMUMHY MAaKCUMalbHOTrO pa3Maxa konebaHuii pa3mepos
rPyAHON KNETKM Ha BAOXE U BblAOXE.

O6opygoBaHMe: CaHTVMETPOBas /EHTa.

Mopsigok npoBegeHus 3KkcnepuMeHTa:

PaboTy BbIMONHAOT ABA YenoBeka. Mpy MOMOLUM CAHTUMETPOBOI NIEHTbI HA YPOBHE MOAMbI-
LIEYHbIX BMaAWH U MEYEBMAHOIO OTPOCTKA MPOMU3BECTY M3MEPEHUE OKPYXHOCTM FpyAHOW KieT-
KM B KOHLIE rTy6OKOro BAOXa M B KOHLIE MaKCMMaslbHOMO BblAoXa.

Puc.39. /13MepeHne OKpYXHOCTU TPyaHON KNETKM

142 B conepxaHue




Bnosiormns

MpumeyaHne: OKPYXHOCTb FPYAHON KNETKM U3MepSIETCS (He OTpbIBasi NEHTbI OT obcneaye-
MOr0) B TPEX MONIOXXEHNSIX: BO BPEMS Nay3bl, BO BPEMS MaKCMMaNbHOrO BAOXa M NOJIHOTO BbIAO-
xa. Mpv 3TOM cneayeT o6pallaTh BHAMaHWE Ha TO, Y4Tobbl 06CNenyeMblii BO BPEMS BAOXA HE Cr-
6an cnuHy v He NoAHMMAN NeY, a BO BPEMS Bbl0Xa — HE CBOAWU WX BMEpea U He HaKJIOHSICS.
PasHuLa MeXay BEMUYMHAMM OKPYXXHOCTEN B (ha3e BAOXA U BblOXa ONPEAENsieT CTENEHb Mo-
ABVXHOCTM rPYAHON KNETKM — 3KCKYpCuio (pasmax). DKCKYpCUsi FpyAHOM KNETKM B 3aBMCUMOCTY
OT ANVHbI TeNa 1 06beMa rpyAHON KNETKW PAaBHSIETCS Y B3POC/bIX My>UMH 6—8 CM, B XKEHLLMH —
3—6 cM. B pesynbTaTte perynsipHbiX 3aHSTUA U3MYECKMMI YNPAXHEHUSIMU U CIOPTOM, 3KCKYp-
CUsl TPYAHOW KNETKM MOXET 3HAUUTENBHO YBENMUMBATLCS M AocTMraTh 12—15 cM. OKpY>XHOCTb
M3MepsIoT 2—3 pasbl, 3aNUCbIBAOT HaWUMYYLLIMIA Pe3y/bTaT. TOYHOCTb M3MepeHus Ao 1 cm.

JlabopaTopHas pa6ota N2 2.

«OnpegeneHne 4acToTbl AbIXaHUA B NOKOE U nocne (PU3NYEeCKOW Harpyskm»

Lenb paboTtbi: onpefenuTtb YacToTy AbIXaHWS B MOKOE U Nocie uU3MYecKon Harpysku.

lMopsgok npoBegeHMs 3KCMEPUMEHTA: N5 ONPEAENEHNs YacTOTbl AblXaHWS MOMOXUTE
PYKY Ha MNOANOXEYHYO 06/1aCTb U NOACYMTANTE YNCNO AbIXaTENbHbIX ABMXEHMS 3@ 1 MUH. 3a-
TeM npegnoxute obcnegyemomy caenatb 20 rnybokux npuceaaHui, nocne Yero CHoBa noa-
CYMTaliTe YacToTy AblxaHus 3a 1 MuH. OnpefenuTe BENMUMHY yYaLeHUS [blXaHUs B NPOLIEHTaX.

BbIiBoAbI: NONyYeHHbIE JaHHble 3aHecuTe B NpoToKo. CpaBHUTE pe3ynbTaThl C U3MONOru-
YecKo HOpMOW W CAeNanTe BbIBO/bI.

Mpy Hannuum JOMONHUTENBHOrO 060pYAOBaHUA (CMMPOMETPA) MpeanaraeM BbiMOMHUTb
CneayoLLYHo NPaKTUYECKyto paboTy.

JlabopaTopHas pa6orta N2 3.

«HopMasnbHble napaMeTpbl pecnupaTopHoit pyHKUMKN>»

Lenb pabotbl: ans TOro YTobbl BbISICHUTb, HAXOAATCA N BENNYMHBI NEFOYHON BEHTUNSA-
LMK, MOSTyYeHHble ANS AAaHHOMO YesioBeka, B npeaenax HopMbl, HEO6XOAMMO CPaBHUTL UX C
HOPMOW (A0/HKHBIMU BENYMHAMM).

O6opyaoBaHme: CNUPOMETp, BaTa, CrMpT.

lMopsigok npoBegeHns 3KcnepuMeHTa:

PaccunTaTtb JO/KHble Ans cebsl, BeNMYMHbI, UCNoMb3ys pa3paboTaHHble crieumansHble ¢dop-
MY/bl, YYMTbIBAKOLLME KOPPEKLMIO MEXAY OTAENbHbIMUA XapaKTEPUCTUKaMU (YHKLUMM BHELIHEro
AbIXaHusl.

Onpepenenne XXEJ

MyHALWTYK cnupoMeTpa obpaboTaliTe BaToW, CMOYEHHON CNMMPTOM. [lanTe eMy BbICOXHYTb.
LLIkany cyxoro CnpoMeTpa YCTaHOBUTE Ha HyIe.

Mocne 2—3 06bl4HbIX AbIXaTENbHbIX ABMXEHUI CAENANTE MAaKCUMasbHbIA BAOX, 3aXMUTE
HOC ¥ Npou3BeANTE PaBHOMEPHbIA MaKCMManbHO rybokui BbiAoX B cnvpomeTp. CTapantech
LepXaTbCs NPSIMO, He CyTynsCb. M3MepeHve NoOBTOpUTE Tpu pasa, 3adMKCUpynTe MakcMMarb-
HYl0 BennuuHy XEJI.

Onpepenute AO/MKHYIO eMKOCTb nerkux ([AXKEN)

CpaBHuTe BennunHy XEJ1, M3MepeHHyto C NOMOLLbIO CMMPOMETPA, C AO/MKHON BEIMYMHON
(IKEN), paccumTaHHoOM no dopmyne Jliogsura:

JDKEST (keH.) = 40xP + 10xB — 3800;
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[DKENT — nomkHas XM3HEHHast eMKOCTb nerkux, B mn (cm3), P — poct, B cM, B — Bec Tena,
B KT.

Ans peteit 0 4 po 17 net KEN Boiuncnsiot no dopmyne U. C. Lnpsiesa n b.A. Mapkoga.

Ana manbumnkos: [DKEN (B nutpax) = 4,53xP — 3,9 (npu pocTe go 1

[KEN (B nutpax) = 10,00xP- 3,15 (npw pocTe Bhiwe 1,64).

[VKEN (B nuTpax) = 4,53xP — 3,9 (npu pocte ao 1,64 m);

[ns neBoyek:

[DKEJT (B nuTtpax) =3,75xP — 3,15 (npm pocte o1 1,00 go 1,75).

P — pocT.

Bbluncnute npoueHTHOE cooTHOLeHMe dakTnyeckon XEJ k IXKE/ no dopmyne:

XEJ
x 100%

[DKEJ

B Hopme BennumnHa XEJ/T MOXeT OTKNOHATLCS OT AOMKHOW B npeaenax + 20%. lNpeBblweHune
(haKTUYECKON BENNYMHBI YKa3bIBAET Ha 60/bluME MOPPOPYHKLIMOHANbHBIE BO3MOXHOCTU NIETKMX.

BbluMCINTE KM3HEHHbIW MHAEKC:
OnpeaenuTe XWU3HEHHbIA MHAEKC MO dopMyne. B HOpMe BENMYMHA XU3HEHHOrO MHAEKCA
(KWN) ong xeHwmH pasHa ot 45 go 55 mn/kr, ans myxumH — 55—60 mn/kr. bonee H13KKne no-
Ka3aTenu CBUAETENbCTBYIOT IM60 0 HeaocTaTodHOCTM XKEJT, mbo 06 M3bbITOYHOM Macce Tena.

OnpepenuTe gbixaTenbHbii 06veM ([0) nerkmx:
Mpou3BeanTe NErkmnin CNOKOMHBIN BbIAOX B CMMPOMETP Nocse 06bI4HOro BAOXa. [N TOUHO-
CTV pe3yNnbTaToB MOBTOPUTE U3MEPEHUS TPW Pa3a M PaccuMTanTe CPEAHIOD BEMUYMHY.
B nokoe 10 B cpeaHem konebnetcs ot 300 go 800 mn.

Onpegenute pesepBHbii 06bEM Bbigoxa:
Mocne o4epeaHOro CMOKOMHOro BblAOXa NMPOM3BEAMTE MaKCMManbHO rnyboKWii BblAOX B
cnmpoMeTp. Onpeaenexne NOBTOPUTE TPX pasa M PaccuUMTanTe CPEAHIOD BEUYUHY.
CpepHsis BennynHa POBbIA. B cpeaHeM pasHa 1500 mn.
PaccunTaiiTe pe3epBHbIi 06beM Baoxa (POBa.) no dopmyne:

Poea. = XXE/T1 — (A0 + POs.bIA.)

CpepHss BennumHa POBA. pasHa 1500 wmn.

Bce nonyyeHHble AaHHble 3aHecuTe B Tabnuuy.

CpaBHUTE MONYyYEHHbIE MOKA3aTENN C HOPMOW U CAenaliTe BbIBObI.
OCHOBHble MOKa3aTem pecnupaTopHOn QyHKLMK:

XKEN XKEJT Mn
3 3 AEJ 1 MJ1
XEJ1cm DXXEJN cm [DKEN % BEC kr. Ao mn POBbIg . PoBp.
PocTt, c™m Macca Tena, Y/ B MUHYTY OKpYXXHOCTb FpyAHOW KNETKM, CM
Kr
Croa | Cups B nokoe Mpn Ha- npv BAo- npv Bbl- | BO BpeMs na-
rpyske xe xoae y3bl
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JlabopartopHasi pabora N° 4.

«OLeHKa BeHTUISIUMOHHON (DYHKLNN NIerKnx»

Teopetunyeckas 4actb

BEeHTUNAUMOHHYIO YHKLUMIO NErKUX XapaKTepusyrT NerovyHble 0b6beMbl M eMKOCTH, Nokasa-
TENIM MEXaHWYECKMUX CBOMCTB anmnapaTa BEHTMISUMW U MOKasaTeNu BeHTunsumu. Hanbonee ua-
CTO NMPUMEHSIOTCSA CneayoLme ns HuX.

Yacrora gbixaHmsa (44) — 4mcno abixaTenbHbIX ABWXEHWIA B MUHYTY. OnpeaenseTcs no
CNUpOrpamMMe CroKOMHOro AbixaHust (N0 OTpe3kaM ANUTENbHOCTLIO He MeHee 2 MUHYT). UapeT
MOACYET YnCna BbIAOXOB (BAOXOB) C MOCNEAYIOWMM AeNeHNeM Ha 4ncrio MuHyT. Y/l noasepike-
Ha BO3PaCTHbIM KONebaHMAM U Nerko MeHSeTCs NoL BAWUSHUEM PasfUYHbIX MPUYMH (COCTOSIHUE
3[0p0Bbs, TEMNepaTypa Tena 1 OKpyXatowen cpeabl, SMOLMOHanbHble akTopbl U Ap.). Yya-
LLieHWe AblXaHus, 0COBeHHO B COMETaHUM C MasbiM AblXaTeNbHbIM 06LEMOM, XapaKTepHO AN
PEAKTUBHbIX MOpaXeHui (Ppnbpo3 Nerkux), Ho MOXET MMETb MECTO MpK MPOM3-BONMbHOW rUnep-
BEHTUNAUMM, AbIXaTeNbHOM HEBpO3e. YpexeHue AbixaHus Gonee CBOWCTBEHHO O6CTPYKTWMBHbLIM
HapyLUEeHNsM.

AbixarenbHbii 06EM (AO) — 06LEM BO3LYXa, BALIXAEMOrO NPY KaXKAOM AbIXaTeIbHOM
umkne. Bblumcnsietcs no cnuporpamme (CI') CMOKOMHOMO AblXaHWSt MyTEM OMNpEeAeneHus aMniu-
Tyabl BAoxa. JomkHbiv 0 BblumcanTe ucxoas u3 gomxkHoro MO/a (MUMHyTHOro o6bEMa Ablxa-
HUS) AeneHneM MocneaHero Ha cpea-HeBo3pacTHy HopMy Y[. B cBs3u ¢ nabunbHOCTHIO,
0COBEHHO Y AETEN paHHEro BO3PacTa, AaHHbIM NMoKa3aTeNlb NPUOBPETAET NPaKTUYECKYIO 3Ha-
YMMOCTb MWL NpU coveTaHum ¢ Y/ n B anHamuke. Yeenunuenne O aaxe B nokoe Habnioaaet-
CA NpuW AbIXaTeNbHOM HeJoCTaTOMHOCTH, B ClyyYae AMabeTuyeckon Kombl (T. H. KyC-MayneBcKoe
AbIXaHWE), Ha BbICOTE YENH-CTOKCOBA AbIXaHUS, @ TAKXe MOA BAUSHU-EM NCUXOreHHbIX GaKTo-
poB. CHuxeHue 1O MOXeT ObiITb NPy HEMPOTOKCMKO3€E, PECTPUKTUBHBIX (DOPMaXx AblXaTebHOM
HEeAoCTaTOYHOCTM (MHEBMOCKEPO3), BoNsX NNeBpbl M NOBPEXAEHUSX TPYAHON KNETKM.

MuHyTHbIN 06bEM aAbixaHua (MO/Z) — KONMYeCTBO BO3AyXa, BEHTUIMPYEMOrO B OHY
MUHYTY. PaccumTbiBaeTca Kak npoussegeHune 40O n Y/. Mpn paBHOMEPHOM AbIXaHWUK Ans pac-
yeTa cpeaHero 104epe3 BCce BepLUMHBI U OCHOBaHMS 3y6uoB CI' npoBeanTe MMHUKN U U3MepbTe
PACCTOSIHWUS MeXAY HUMK MO BepTUKanu. BepmnHbl BbigoxoB Ha CI 0bpasytoT T. H. «ypOBeHb
CMOKOMHOrO BblA0Xa», KOTOPbIA COOTBETCTBYET MOMOXKEHMIO, 3aHUMAEMOMY NIETKUMMU U TPY4-
HOM K/IETKOWM NoA BO3AEWCTBMEM BHYTPEHHUX 3M1aCTUYECKMX CUM MPU MOMHOM paccnabneHunm
AbIXaTENbHOW MyCKynaTypbl. B cnyyae HepaBHOMEPHOro, apuUTMUYHOMO AbixaHus MO[ u3Mepb-
Te nyTeMm onpegeneHuns rnybuHbl KaXxaoro BAoXa Ha NPOTSHXKEHNU 2—3 MUH, pe3ynbTaThbl C/lo-
XUTE U pasfenuTe Ha YMC/io MUHYT.

B nokoe MO/] coctaBnsieT 6—8 n/MUH, Npu HU3NYECKOM Harpy3ke MOXET AOCTUraTb
80—120 n/MuH.

AomxHyto BennumHy MO/ (AMO/) paccunTaiiTe HENOCPEACTBEHHO UCXOASt U3 OCHOBHOIO
obmeHa no gopmyne

00
aAMo[ = 4
7,07x 40(KV1O»)

rae OO — ocHOBHOM 06MeH, onpeaensieMbiii no Tabnuuam Mappuca — beneankTa; KNO2 — ko-
3(bHULMEHT MCMONb30BaHMS KMCNOpOaa B NErkuX; BenuymHa 7,07 — npousBedeHne CpeaHen Ka-
nopuyeckoit ctoumoctvt kucnopoaa (4,91) Ha umcno MuHyT B cyTkax (1440), nenenHoe Ha 1000.
MO/ xapaKTepu3yeT MHTEHCMBHOCTb OOLLEN NErOYHON BEHTUNSILMM W UMEET MpaKTUYecKoe
3Ha4YeHMe ANS OLEHKN BEHTUNSLMM TONBbKO B conocTaBnerum ¢ Y n 0, 4To No3BONSIET OpK-
EHTUPOBOYHO CYAUTb O HANNYMK TUMO- W TUNEpPBEHTUAALMK. TpK YacTOM U NMOBEPXHOCTHOM Abl-
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XaHuu 6onbluas yactb MO/[la naeT Ha BEHTUASAUMIO MEPTBOro NPOCTPaHCTBa, nNpu rnybokoM —
BO3pacTaeT 0bbeM BeHTUNSAUMM anbseon. MNosblweHne MO[la oTMeYaeTcs Npu pasfnyHbIX 3a-
boneBaHuax NErkMx u ceppua, HapacTtaeT Mo Mepe MpOrpeccMpoBaHUs HeAOCTaTOYHOCTM
KapaMopecnMpaToOpHOW CUCTEMbI M PACLIEHMBAETCS KaK OAHO M3 NPOSIBNEHNN KOMMEH ALK C
LeNIblo JOCTUXKEHMS HeO6XOAMMOro A5 ra3006MeHa YPOBHS BEHTUIALMM a/lbBEON, @ TaKxKe
Mpy NOBbILEHNN 06MEHHbIX MPOLEeCccoB (TMPEOTOKCMKO3). YMeHbleHne MO/[la BcTpeyaeTcs
NPy YrHETEHWUM AbIXaTENbHOMO LEHTpa.

MO/, noasep>eH UHAMBMAYANbHLIM KONebaHUsM.

PekoMeHpauyun no ogopmaeHno npoTrokona paborbl:

lMonyyeHHble AaHHblE BHECUTE B TeTpadb MPOTOKOOB OMbiTOB. CpaBHUTE WX C LO/MKHBIMU U
HOpManbHbIMK BennyMHamu. CaenanTe BbIBOAbI.

OCHOBHbIV 0OMEH ANt MY>XUMH:

18-30 ner: (0,0630 x Bec kr +2,8957) x 240

31-60 net: (0,0484 x Bec kr + 3,6534) x 240

61 n 6onee net: (0,0491 x Bec kr + 2,4587) x 240

OCHOBHbIM 0BMEH AN KEHLUMH:

18-30 nert: (0,0621x Bec kr +2,0357) x 240

31-60 net: (0,0342 x Bec kr + 3,5377) x 240

61 n 6onee net: (0,0377 x Bec kr + 2,7546) x 240
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MokasaTenn NeroYyHon BEHTUASLM

[MokazaTens FuauecHe
| 2

Yactora axanms (Y1) 916 apx/MuH
PHTMHYHOCTE ILIXAHHSA Purmuanoe
JbxarensHsiii obsem (J10) 300-800 mn
Pezepeuriii odbem Baoxa (PO,) 1500-2500 mn
Pesepeablii obbem Beizoxa (PO, L) 10001500 sa
Husnennas emrocts gerkux (KEID ID00-4800 wma
Homsnan AEN (JOKED:

JUTS MYAHSIHS Poct (cm) - 25

JUTS HCHIHH Poct (em) - 20
EMKOCTD MAKCHMAIBHOTO BAOXA 1800-3300 mn
EMKOCTE MAKCHMAIBHOIO BLIZOXA 1300-2300 mn
MagcHMansHaa reHTHAANHA Derkux (MBJT) 120=170n
JlomkHan MakcuMaisiag gedTwmnma nerkux (JIMBIT) 1/2 JUKEJT - 35
Munyrhsiii obwesm asixanus (MOJ) 68 n/MuH
Pesepr nwxanns = MBJT - MOJT 50-140 n
Popeuposannan KEJT (DUKETT) 80 % JKEJT
O0BbeMHasA CKOPOCTD BAOXA H BBLLOXA:

IS MY, =8 afc

IS AEHIHH 4-6 n'c
3anepska Avixanus va groxe (npoba ranre) 55-60 ¢
Janepsxka ApIXaHuA Ha eegoxe (npoba lenya) 35-40c¢
Huaerc Tuduo (obbem dopcupoeanHoTO BRIAOXA 3a | ©
(ODB  )AE):

JUTA MYHMHH; 80 %

JUIS AEHLIHH 82 %

Bonpocbi:

1. Kak n3meputb fbiXxaTenbHbI 06beM, pe3epBHbIN 06beM BAOXA M pe3epBHbIN 06bEM Bbl-
[10Xa C NMOMOLLb0 CnnpoMeTpa?
2. HazoBWTE CTPYKTYpbl AbIXaTeNbHOW CUCTEMbI, 0603Ha4YeHHble LMdpamn Ha pUCyHKe 6.
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Puc. 40. CtpoeHue fbIxaTenbHON CUCTEMbI

3. Bblumcnute BENUUMHY BEHTUNSALMKU aNbBEON NPU YCIOBUM, YTO MUHYTHBIN 0ObEM AbiXa-
HUs paBeH 8 N, 06beM MepTBOro nNpocTpaHcTea — 150 M. npu yCnoBum, YTo:

1) abixaTenbHbld 06beM paBeH 500 M, a YacToTa AbixaHust — 16 pa3 B MUHYTY;

2) AbIxaTenbHbIi 06beM paBeH 250 MA, @ YacToTa AbixaHus — 32 pa3a B MUHYTY. CpaBHUTE
06bEM BEHTUNAUMM anbBeos AN 0060MX ClyyYaeB 1 onpeaennTe, Kako PeXxuM AblXaHUs Bbl-
rogHee.

4. Onpepenute [DKEJT y MyXu4uHbl B BO3pacTe 45 fneT, ecnm ero poct paseH 181 cm.

5. Onpegenute IDKEJ1y xeHWMHbI pocToM 165 cm B 30-neTHeM Bo3pacTe?

6. Ha kakyto BennunHy mamenutcs MOJ], €cnm B NOKOE YMCO AbIXaTeNbHbIX ABMKEHUIA paB-
Ho 20, O — 600 mn, npu dhursmnueckon xe pabote Y/ ysenumumnacb BaBoe, a 0 — Ha 300
Mn?

7. CnupoMeTpust nokasana, YTo XU3HEHHasi EMKOCTb Nerknx ucnoityemoro pasHa 38000
M. U3 Hux POU coctaenset 1700 mn, PO3 — 1500 mn. Ckonbko BO3A4yxa NOCTYMNUT B anbBe-
ONbl 3@ 1 MWH, €CNW UCMNIbITYEMBINA CAENAET 3a 3TO BpeMs 18 AbIxaTeNbHbIX ABMKEHWNA?

8. Mouemy nocne NNOTHOM eAbl CTAHOBUTCS TPYAHO AblWATb?

9. O6bsICHWUTE MexaHn3Mbl BAOXa U Bblaoxa. Kakue du3nyeckme npouecchl nexar B OCHOBe
AbIXaTeNbHbIX ABMXEHNUN? [ToYeMy BO BPEMS Bbl0OXa SHEPTUS HE 3aTpaunBaeTcsa?

10. Kak MOXHO Aoka3aTtb, 4To coaepxaHume CO; B BblAbIXaeMOM BO3AYyXe CYyLECTBEHHO
6onbLe, yeM B aTMochepHOM?

JlabopaTopHas pa6ora N2 5.

«Kak npoBepuTb caTypaLuio B JOMALIHUX YC/IOBUAX>

300poBbIN YenoBek aenaet ot 12 1o 20 BAOXOB B MUHYTY. IMEHHO CTONbKO HEO6X0ANMO
KNeTKaM M TKaHsAM OpraHusma, YTobbl HaCbITUTBCS ONTUMaNbHOM A030M KMCIOPOAA, Heobxoam-
MOV NSt HOPManbHOW XuU3HeaeAaTeNbHOCTU. Koraa kucnopoaa HeAoCTaTouHO, YeNoBeK Hauu-
HaeT MUCMbITbIBaTb AMCKOMMOPT BO BpeMs AbixaHus. OAblllka — He eAUHCTBEHHbIA UCXO0A, KO-
TOPbIN MOXET MPOM3OMTM NpW AbIXaTeNbHOW HEAOCTAaTOYHOCTU. VIMEHHO MO3TOMY OYeHb BaXKHO
BCeraa KOHTPOMpOBaTh YPOBEHb KUCI0pOAa B KPOBMU.
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OpfHoW M3 caMblx CEPbE3HBIX MPUYMH AbIXaTENbHOW HEAOCTAaTOMHOCTM CTan KOPOHaBUpYC.
OH aTaKyeT AbIXaTeNbHY CUCTEMY U30LPEHHBIM CNOCOBOM: OpraHaM He XBaTaeT KUCI0poaa,
HO OpraHu3M YesioBeka He crnocobeH 3To onpeaennTb. 3aboneBaHne MOXET MpoTekaTb bec-
CUMMTOMHO, 6€e3 0AbILLKM, Kals u TeMnepaTypbl.

Koraa ke opraHvu3M HauMHaeT nogaBaTb CUrHasbl O TOM, YTO NErKue nopaKeHsl KoBuA-n-
HEBMOHWEW, NOCNEACTBUS MOrYT BbITb KaTacTpoduyeckumu. Ytobbl n3bexatb NoaobHOro mc-
X04a, HeobXoANMO KOHTPOIMPOBATb YPOBEHb HACBILLEHHOCTM KPOBU KUCIOPOAOM. MMEHHO OH
MOKa3blBaET, Kak paboTatoT NErkne 1 HyXkKHa M UM AONONHUTENbHASA NOAAEPXKKaA.

YTo Takoe caTypaunsa knuciopoaa?

CaTtypauna — 3TO HacbllLeHe KPpOBM KUCNOPOAOM. M3MepseTca oHa B NPOLEHTHOM COOT-
HOLUEHUW W CYMTAETCS OAHWMM W3 TNABHbIX MOKA3aTenen, No KOTOPOMY MOXHO BbISIBUTb MaToso-
rn Unn 3a60neBaHns AblXxaTeNbHON CUCTEMBI ELLE HA HaYaNbHbIX CTAAUSIX.

Koraa Mbl AbllWMM, HaWW NErkue nepsble Noay4vatoT 403y KMCIopoaa U AOCTaBNSAIOT ero Ko
BCEM KJIETKAM M TKaHSIM OpraHu3Ma no KpPoBOTOKY. YFNEKUCAbIN ra3, KOTopbiil 0bpa3oBascs B
npoLecce AbixaHWs, BbICBOOOX/AAETCA U3 TKAHEW M Mo KPOBW Nepeaaétcst 06paTHO B NErkue,
13 KOTOPbIX BbIXOAWUT HapyXy npu Bblgoxe. CBO6OAHOE MECTO, KOTOpoe OCTanocCh B KeTKax
nocne BbIXxoAa YrnekUcnoro ra3a, cpasy Xe 3anonHSAeTCs CBEXUM KMCTOpOAOM. Tak npouncxo-
ANT HENpepbIBHbIN ra3006MeH B OpraHnU3Me YenoBeKa.

YT06bI KMCNIOPOA TPAHCMOPTMPOBACS NO KPOBEHOCHBLIM COCYAiaM, OH CBSA3bIBAETCS C MOsle-
KyJlaMu remMorniobuHa. 3Ta CBA3b BHYTPU OPraHW3Ma HasblBAeTCs OKCUMreMornobuH. OH U siB-
NSETCS NapaMeTPOM, KOTOpbI OTpaXaeT caTypauuio WM YpOBEHb KUCIOPOAA B KPOBW YenoBe-
Ka.
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3a4yeM U3MepsiTb YPOBEHb HACHILLEHMS KUCIOPOAOM B KPOBU?

HacbllweHne nérkux u TkaHen O XXM3HEHHO BaXKHO Ans ntoboro yenoseka. OH Heobxoamm
HaM A5 HOPManbHOM XU3HEAEATENbHOCTU, CMOCOBHOCTY BbINOMHATh EXeAHEBHbIE (DYHKLIMK,
Aenatb husnyeckne ynpaxHeHus n npocto xutb. A 90% BCel 3HEPrUM YENoBEK MOJTyYaeT
UMEHHO 13 Kucnopoaa.

[lblxaTenbHas HeAOCTaTOMHOCTb MOXET BO3HWUKHYTb MO PSAY MPUYMH:
¢ V36bITOYHBIN BEC

* AHemus

* BbICOKOe apTepuanbHOe AaBfieHne
 HapyuweHnus paboTbl LWWUTOBUIHON Xene3bl
¢ [laTonorum cepaua

+ [1noxoe KpoBOCHabXxeHwue

¢+ 3aboneBaHns OpraHOB AbIXaHusI

o KypeHue

o Xupypruyeckue ornepaunmu

o Tsxénble TpaBMbl

KopoHaBupycHas nHdekums

Moka3aTenu KMcnopoaa CHxatoTes u npun 3abonesanmn COVID-19. Koraa nHdekums no-
najaeT B NIErk1e, OHa NopaXkaeT asibBeOsbl, KOTOPbIE YYacTBYIOT B ra3006MeHe, a 3aTeM U re-
MOrN06MH, y4acTBYIOWMIA B TpaHcnopTuposke O,. BocnaneHne TkaHe NpuBOANT K OTEKY Nér-
KMX N pa3BUTUIO MHEBMOHUN.

[naBHas OMacHOCTb KOPOHaBMpYyca B TOM, YTO MpM NErkux opMax ero nposiBNeHns y Yyeno-
BEKa MOXET M He bblTb CMMMTOMOB 3aboneBaHus. TemnepaTtypa, Kawenb 1 cnabocTb OTCYTCTBY-
t0T. Yenosek YyBCTBYET cebsi XOpOLIO M AaXe He 3aAyMblBAaeTCsl, YTO MHPeKUMS yxe Havana
nopaxartb NErkue.

M3mepeHne ypoBHSI KMCNOpoAa B KPOBM — OAMH M3 AEACTBEHHLIX CMOCO60OB npeaynpe-
XAeHns nH@ekummn. C ero noMOLLbI0 MOXHO BbISIBUTb KOBUA €LLE HA HayalbHbIX CTagusX M Ha-
yaTb COOTBETCTBYIOLLEE fleyeHue. [oka3aTesib YpOBHS caTypauun MOMOXET npeaynpeauTb pas-
BUTME 6one3Hmn 1 nsbexatb eé nporpeccupytowen ctagum, koraa Heobxogmma rocnutanmsa-
LM 1 NMOAKIIOYEHMS K annapaTy UCKYCCTBEHHON BEHTUISILIMMN NEFKMX.

OaHako cnegyeT NOMHUTb, YTO XOTb U3MEPUTL YPOBEHb HACbILLEHWS KNCITOPOAOM MOXHO U
CaMOoCTOATE/IbHO, NPeAnUCbIBaTb, Kak U YeM Ie4nTb KOPOHABMPYC B AOMALLUHWUX YCTOBUSX, MO-
XXeT TONIbKO Bpau.

Kakas HopMa ypoBHS KMC/Iopoda B KPOBU?

HopMa caTypaumn Kucnopoga B KpoBW Y B3pOC/bIX U AETEN — MOKasaTeNb UHAMBMAYASbHBIN.
3aBUCKT OH OT (PU3MOSIOrNYECKMX OCOBEHHOCTE OpraHn3Ma 1 (haKTOPOB OKPYXKatOLLEN Cpefpbl.

HopMo# npuHATO cumTaThb:

¢ 95—989% - y 340pOBOro 4Yenoseka

¢ 92—959% - Npun XpoHMYECKNX 3ab0NeBaHNSIX OpraHOB AblXaHUs

¢ 92—95% - y KypsiLMX Ntoaen

Mpn KOpOHaBMpyce 3TOT MOKa3aTesNlb CHWKETC HAa HECKObKO NPOUEHTOB. YTobbl u3bexatb
KWCNOPOAHOro ronoAaHus, 340POBbIN YENOBEK AO/MKEH HayaTb NPUHUMATb MEpbl YXe npu
94%. Korga HacbIWEHHOCTb KPOBK KMCIOpoAoM ornyckaeTcs A0 90% u HWXe, NOBbILLAETCS Ha-
rpy3Ka Ha >XXM3HEHHO-BaXKHble OpraHbl — cepaue, Nérkue, neyeHb. ITO COCTOSIHME OYeHb onac-
HO 1 TpebyeT He3aMeaMTENbHOrO leveHns. B Hanbonee TSHXXENLIX CyYasix caTypauus MoXeT
onyckartbcs BrioTb A0 70%, Korga nauueHTta noakoyatoT K annapaty WBJI. M'vnokceMuueckas
KOMa HacTynaeT npu nokasatensix Huxe 60%.
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Kak n3mepuTb caTypaumio B AOMALIHMX YCII0BUAX?

UTobbl OTCNEXMBATL CBOE COCTOSIHME W M36exaTb KaTacTPOMUYECKMX MOCNEACTBUNA, MOXHO
CaMOCTOSATENIbHO KOHTPOIMPOBAaTb YPOBEHb KUCIOPOAA B KPOBM Npu KopoHasupyce. Caenatb
3TO MOXHO C NMOMOLUBKO CreunanbHoro npnbopa Ans usaMepeHust caTypauuu Kucnopoga —
NyNbCOKCMMETPA.

[MyNbCOKCMMETP OYEHb NPOCT B UCMOSIb30BaHMKU. KpoMe YpOBHS CaTypaummn OH Takxe nsme-
psieT NynbC.

PaboTtaeT npubop cneayowmm 06pasom:

1. AnnapaTt 04eBaeTCs Ha MafeLl WK MOYKY yXa M HaYMHAET M3/y4YaTb BOJIHbI Pa3HOM AJIUHbI
C MOMOLLbIO CBETOAMOAHOIO AaTymKa.

2. CTeneHb NOrMOLEHNS NyYelt 3aBUCUT OT KOMMYECTBA KUCIOPOAA, KOTOPbIA COAEPXKMUTCS B
KpoBW. HacbllleHHble KNeTKM KpoBW NOrnoLwatoT 6onbLie MHppakpacHoro ceeta.

3. Annapat nonyyaeT AaHHbIE O NPEIOMAEHNM, OTPAXKEHUMN U NPOXOXKAEHUM STUX NyYen U
BblAAET pe3ybTarT.

YTO6bI NONYUMTb MaKCMManbHO [AOCTOBEPHYK OLEHKY, Heobxoaumo cobniogatb onpe-
JAenEéHHble Npasuna:

¢ He neiTte ankorosibHble M 3HEPreTUYecKMe HanUTKU Nepes NpoLedypoi

 He npuHumaiiTe nuuy 3a 2 Yaca

¢ He npuHMMaiTe yCnoKOUTENbHbIE U NEKAPCTBEHHbIE MPenapaThl, KOTOPbIE BAMSIOT Ha pa-

60Ty cepaeUYHOM UK AbIXaTeNIbHON CUCTEM

o CoxpaHsiiTe HENOABMXHOCTb BO BPEMS MPOLIEAYPbI

* YpanuTe nak C Nanbla, Ha KOTOPbIA OAEBAETCS AATUMK

o CHMMMTE cepbry, ecnn AaTYMK NOMELLAETCS Ha MOYKY yXa

Kak n3Meputb YpOBEHb KMCAOPOaa B KpoBu 6e3 npubopa?

[poBepaTb caTypauuio NybCOKCMMETPOM PEKOMEHAYETCA B NMepuo naHAEMUU, a TaKxe
NpU OXXMPEHNU, CepAeYHbIX 1 NEroYHbIX 3aboneBaHunsIx, 60Ne3HAX WUTOBUAKMW.

Ecnu annapaTta noa pykon HET, HO y Bac MOSIBUNMCH OAbILLIKA U OMaceHWst KacaTenbHO CBOe-
ro COCTOAHUA, B AOMALLUHUX YCITOBUAX MOXHO MPOBECTU HGCJ‘IO)KHbIVI TecCT. BI'IepBbIe €ro onpo-
6oBanu B AHrnKM, Tenepb XXe UM NOMb3YITCA XUTENN MHOMMX CTPaH. HecMoTps Ha To, YTO ero
MNOKa3aHns HE CYMUTAIOTCA TaKMMU XKE AJOCTOBEPHBLIMU, KaK MPU NCMO1b30BaHUN npm6opa, TeCcT
MOMOXET BbIABUTb HApyLlEHUA B pa60Te AbIXaTeNbHbIX OPraHoOB.
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Kak npoBepuTb caTypaumio 6e3 nynbcokcMmeTpa?

1. Cnenaiite rnybokui BAOX.

2. 3apepxuTe abixaHue.

3. OTcunTbIBaTE BPEMS Ha NpoTsXeHun 30 CeKyHA.

AB6CONOTHO 340pOoBble NErKKe BblAepXaT 3TO UCNbiTaHne. Ha OCHOBaHWMM NOACYETOB, MOX-
HO NPMOBIN3UTENBHO OMpeaeNnnTb YPOBEHb HACBILLEHHOCTM KUCIOPOAOM:

o 30 cekyHa — HopMa B 95-98%

o 10 cekyHA — CHWXeHHbIA Moka3aTtenb B 93-94%

¢ 7 CEKYHZ — 3KCTpeMasibHO HM3KMI ypoBeHb B 90%

lMpu HexBaTKe KUcnopoaa cneayeT obpaTnTbCs K Bpady 3a NOMOLLbIO, NPY COMYTCTBYHOLLMX
CMMMTOMaxX KOPOHaBMpyCa — BbI3BaTb Bpaya Ha oM.

Ewé oamH cnocob y3HaTb YpOBEHb HACLILEHHOCTN KPOBWM KUCIOPOAOM — CAaTb aHanu3
KpPOBW B NOJIUKITUHUKE.

MOXXHO 1 NPOBEPUTb CaTypaLInio Tene@oHOM UK YMHbIMU YacaMm?

TexHWKa He CTOUT Ha MecTe. EE BO3MOXXHOCTM CTAHOBATCA ropasao LMpe uUrp n passeka-
TeSbHbIX NpUNoXeHU. C MOMOLLbIO FA[IKETOB Mbl HAYYM/IUCh OTCNEXMBATH CBOM NYJbC, pr3n-
YECKYH aKTUBHOCTb U COCTOSIHUE 340POBbSI.

HecmoTps Ha TO, YTO NOSABUNOCH MHOXECTBO NPUIOXKEHWIN, KOTOPbIE MOMOraloT OTCNEANTD
YPOBEHb KMCNOPOAA, HA OAHO M3 HUX HE NOKAXXET BaM AOCTOBEPHBIE CBEAEHNS. 3TO MOXHO 06b-
SICHUTb TEM, YTO AN OTCNEXMBAHUS caTypauum Heobxoammo aBa npubopa: nynbCOMEeTp U AaT-
UMK, KOTOPbIA NPOCBEYMBAET KOXY. B COBpPEMEHHbBIX CMapT(OHaX AaHHOro (GyHKLIMOHaNa Her.

A BOT HEKOTOpbIe smart-4acbl MOryT NOXBACTATLCA TakoW yHKLUMEN. B HEKOTOpbIX Moae-
nsix huTHec-6pacnetoB u Apple Watch yctaHoeneH ceetoanog. OH M3y4aeT KpacHble U UH-
(ppakpacHble BOJHbI, KOTOPbIE NMPOCBEYNBAIOT KOXY W BbISIBMISIOT HAChILEHHOCTb KMCNOPOAOM
Mo UBeTY. B ragxeTax Takke BCTPOEH cneumanbHbiii AaTunk SPOy, rae S — ypoBeHb caTypa-
umm, P — nynec, a O2 — kucnopog. atyumnk ynasnmBaeT CUrHan M BbIBOAUT pe3y/ibTaTbl Ha
9KpaH.

OQHako NoKa3aHWs TakMX YacoB TaKXKe He KOPPEKTHbl. MX TOYHOCTb 3aBUCUT OT BTOPOCTe-
NeHHbIX PaKTOPOB: OCBELLEHNS, AABNEHNS U JaXe pacrofoXeHNs YacoB Ha 3anscTbe. Mo3To-
My nosiaratbCs Ha pe3ynbTaTbl FALXXETOB HE CTOMT.

Ecnun yyBcTBYETE Maneiilune npobnembl C AblXaHWEM, NOSIBUNACh NErkas oAblllKa U y4ya-
CTUNCS NYNbC, BEPOSTHO, Y BaC HU3KUI YPOBEHb HACBILLEHHOCTU KPOBM KMCNOPOAOM. YTobbl
YOOCTOBEPUTLCS B CBOMX OMACEHUSX, UCMOMb3YHATE NYNbCOKCUMETP UM CAANTE aHaNNU3 KPOBU.
TonbKO OHM AaAyT BaM BEPHbIV pe3yNbTaT, Ha OCHOBaHMM KOTOPO O Bpay Ha3Ha4YnUT COOTBET-
CTBylOLLEE fleYeHue.
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JlaboparopHas pa6bora N° 6

«UN3yyeHne KNCNOTHO-WENOYHOro 6anaHca NuwieBbiX NPOAYKTOB»

Teopetunyeckas YacTb

KWMCNOTHOCTb M LWETIOYHOCTb pacTBOPa ONpeaAensieTcs KOHLEHTPaUWe MOHOB BOAOPOAa B
3TOM pacTBope. KOHLEeHTpaLmio MOHOB BOAOPOAA BbipaXatoT Yepe3 pH pactBopa (p ykasbliBa-
€T Ha OMpeAeneHHY0 MaTeMaTUYECKyl onepaumnto; H — XMMUYeCKMM CMMBON BOAOPOAA);
pH — 3TO AECATUYHBIA NorapudM BeMYMHBI, 06paTHOM KOHLEHTPaLUMN MOHOB Boaopoda. B
opHoM am3 (1 n) uncTon Boabl comepxutcs 1*¥1077 monb MoHOB Boaopoaa. CneanosaTenbHO, 1S
BoAbl BenmumHa pH paBHa log(10/107)=7.

J1a BennumHa (pH 7,0) xapaKkTepu3yeT HenTpanbHbIA pacTBop (Npy KOMHATHOM TemnepaTy-
pe). 3HaueHne Huxe 7,0 yKasbiBaeT Ha KMCMbIM pacTBop, a Bhblle 7,0 — Ha LLeN0YHOM.

[Mana3oH 3HauyeHun pH, kak npaeuno, BapbupyeT ot 0 ao 14,0.

[ns KNeToK u TkaHen Tpebyetcs pH paBHbIN 7, @ OTKMIOHEHME OT 3TOW BENMYMHBI 6onee YeM
Ha 1 nnn 2 egnHULbI CKa3bIBAETCA Ha HUX rybutenbHo. CneaoBatenbHo, Ans noaaepxanns pH
XNAKOCTEW Tena Ha bonee nnm MeHee NOCTOSIHHOM YPOBHE CYLLECTBYIOT OnpeaeneHHble Mexa-
HM3MbI. YaCTMYHO 3TO AOCTUraeTCs Npu NoMoLLm 6ydepHbix pactBopos (bydepos).

BydepHbIit pacTBOp — 3TO pacTBOpP, COAEPXaLLUMM CMECb KaKOW-NM60 cnabon KMCNoThl 1
ee pacTBOpPMMOWN conn. [IeNCTBME ero 3aKkno4aeTcs B TOM, YTOObl NPOTUBOCTOSATb U3MEHEHUSAM
pH. Takoro poaa M3MEHeHWst MOTyT BO3HMKATb BCneacTBMe pasbaBneHus, a Takxe npu gobas-
NEHWN KMCNOTbl MM CONKU. HeKOTOopble OpraHMyeckue COeAvHEHWs, B 4YacTHOCTU 6enku,
CNOCO6HbI AENCTBOBATb Kak 6ydepbl. ITO KaYeCTBO SABNSIETCS OAHUM U3 BaXXHENLLNX ANS XKU3-
HeaesaTenbHOCTU OpraHM3Ma.

Mpu ynoTpebneHnn pasnuyHbiX NULIEBLIX NPOAYKTOB BAXHO YYWUTbIBATb MX CTEMEHb KUCMIOT-
HO-LLEI0YHOrO BAMSIHUSA Ha OpraHbl nuwieBapeHns (OKKT).

Upe3mepHoe ynoTpebneHne «arpeccuBHbIX» NPOAYKTOB C HM3KuUMK (pH MeHee 4) nnu Bbl-
cokummn (pH 6onee 10) 3HaYEHMAMM MOXKET MPUBECTU K pa3BUTUtO 3abonesanuii XXKT, B TOM
yucne racTpuTty u a3Bee xenyaka (npumepsl B Tabnuue 1

MpuMepsbl nokasatenei pH

BelyecTBo pH
XKenyaouHbli cok 1.0—2.0
Koka-kona 3.0+0.3
SA6104YHbIN COK 3,0
MNuBo 4.5
Kode 5.0
Yai 5.5
Koxa 340poB0oro yenoseka 5.5
CntoHa 6.8-7.4
Monoko 6.6-6.9
Yucrasa Boaa 7.0
KpoBb 7.36—7.44
Mopckas Boaa 8.0
Mbinio (>XMpoBoe) Ans pyk 9.0—10.0

B coaepxaHue 153




TOUKA !'POCTA BEMONOrns

[pakTnyeckas 4actb

Lenb paboTbi: n3yunTb METOAWKY OonpeaeneHns pH pasfiMyHbIX BELLeCTB.

O6opyaoBaHue n matepmnanbl: undposas nabopatopus Releon ¢ gaTumkom pH, 6 mep-
HbIX CTaKaHOB C MULLEBLIMM MPOAYKTaMW: NWUTbEBAs BOAA, KOKA-KOMa, MONOKO, Kode, anenbcu-
HOBBbIN COK, MUHEPaNbHas U AMCTUANNPOBaHHas BoAa.

TexHuka 6e3onacHocTh:

1. Mepen Ha4yanom paboTbl ocBoboanTe paboyee MECTO OT NOCTOPOHHWUX NPEAMETOB.

2. CobntopaiiTe 0OCTOPOXHOCTb NpU paboTe € AaTYMKOM 1 pacTBOPaMW.

3. TOYHO BbLINOMHANTE yKa3aHWUs yunTens npu paboTe C HUM B OTHOLLEHUM NOpsiaKa Aew-
CTBUN.

4. Mo oKOH4YaHWK paboTbl NpuBeAMTE B NOPSAOK paboyee MecTo.

lMopsigok npoBefeHNs 3KCNepUMeEHTa:

1. M3yunTb pH B pasnnyHbIX pacTBOpax NpOAYKTOB MUTAHUS.

2. [ing u3mMepeHuin HeobxoaMMO MCMob30BaTh AaTunk pH undposor nabopaTopum.

3. Mocne Kaxgoro M3MepeHus LWyn AaTyuka HeobxoauWMo CronackueaTb B AUCTUIIMPOBAH-
HOW BoAe.

4, Pe3ynbTaTbl 3KCNEPUMEHTA 3aHECTU B Tabnuuy 2.

MpeacTaBneHne pesynbTaToB HabnoaeHN

Moka3aTtenu pH 06beKTOB MCCNeaoBaHMM

No O6paseun Mokasartenb pH Onucanue obpasua
1 MuTtbeBas Boaa

2 Koka-kona

3 Kocbe

4 AnenbC1HOBBIN COK

5 MuHepanbHas Boaa

BbiBOADbI:

1. Y10 Takoe pH?

2. Kakas cpeaa Hambonee xapakTepHa Anst NpoAyKTOB NMUTaHWs?

3. OnpepenuTb CTENEHb arpecCMBHOCTU UCCNEA0BAHHbBIX MPOAYKTOB Ans XXKT?

4, CaenaTb BbIBOAbI MO NpoAenaHHoN pabore.

KoHTponbHbIe BONPOCHI:

1. Nepeuncnute Metoabl onpeaeneHns pH.

OTBeT: YHMBepcanbHas MHAMKaTopHas bymara, aatumk pH.

2. [lonycTMMO N OnNpeaeneHne KUCNOTHO-LENOYHbIX CBOWCTB BELLECTB OpraHOnenTuye-
CKMMU MeTo4aMn?

OtBeT: HeT (XMAKOCTb MOXET He 0bnajaTh 3anaxoM W LBETOM, HO UMETb BbICOKYIO KUCNOT-
HOCTb, YTO OY€Hb OMACHO A1 OpraHM3ma)
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MUKPOCKOMUYECKMUE WUCCJIEAOBAHMA

JlabopatopHas pa6ora N° 1

«[lpurotoBnexHne npenapara KA€TOK COYHOM 4Yellyu JIYKOBMLbI JIyKa»

Puc.41. Koxuua nyka

[lpasuna npueomosneHua Mukponpenapama

1. Bo3bMUTE MpeaMeTHOE CTeKNOo, TLaTeNbHO NPOTPUTE ero creumanbHon candeTkom.

2. C NoMOLLbIO MUMNETKN HaHecuTe 1—2 Kan/v BOAbl Ha cepeanHy NpeaMeTHOro CTekna.

3. OCTOPOXHO C NMOMOLLbIO NPENapoBanbHONM UMbl CHUMUTE KYCOYEK NPO3PayHOM KOXMLIbI
C BHYTPEHHeW MOBEPXHOCTM Yellyu NyKa Npy MOMOLUM npenapoBanbHOW uribl (ByabTe akkypart-
Hbl) WX HENOCPEACTBEHHO pyKaMu. MONOXMTE KyCOYeK KOXMLUbI B Karto BOAbl U aKKypaTHO
pacnpaBbTe KOHYMKOM WUTJIbl.

4. HakpoitTe npenapaT MOKPOBHbIM CTEKIOM.

5. MomecTtute npenapat noa 06beKTMB MUKPOCKOMA U paccMoTpuTte ero. OTMeTbTe, Kakue
KNeTKW Bbl BUAUTE.

6. OkpacbTe npenapaTt pacTBOPOM Mofa. [/ 3TOro Ha NpeaMeTHOe CTEKSIO PSAOM C Mo-
KPOBHbIM HaHEeCWTe Kano pacTBopa Moaa. M3nuwku pacteopa yaanute GunbTpoBasibHOM 6y-
Marow C NpOTVBOMOJIOXXHOW CTOPOHbI Npenapara.

7. PaccmMoTpuTE OKpaLLeHHbIN Npenapat nog UMdpoBbiM MUKPOCKOMOM. Kakne n3MeHeHus
Bbl Habnogaete?

8. Hanpwnte 060104Ky, OKpY>XatoLwyto KneTky (TeMHasi nonoca), umtonnasmy (3010TucToe
BELLECTBO), 94P0, BaKYO/ib C KNETOYHbIM COKOM.

9. Cpenante MmkpodoTorpaduio KNETOK KOXULbI JlyKa M pa3MecTuTe ee B 3NEKTPOHHOM
TeTpaau. YkaxuTe 060/104Ky, UUTONIA3My, 14p0, BaKyosb C KNETOYHbIM COKOM. (Mpu nucnons-
30BaHMM 0ObIYHOW TETPaAW CAENANTE PUCYHKU KapaHAaLloMm).
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JlabopartopHas pa6ora N° 2

CTpoeHme pacTuTeNbHOM KNETKH»

fi. 3 ; 0

31UrokakTyc 2nnMaepMuc icTa repaHm
Puc. 42. nnpepmnc

[Ans opraHu3auum aaHHoW nabopaTopHoM paboTbl MOXHO MCMOMb30BaTb FOTOBLIE MUKPO-
npenapatbl C paCTUTENbHbIMU KNeTKaMu, rae BUAHbI OpraHouabl: XI0ponaacTbl, BaKyonu, sia-
po. M3y4yeHue ynbTpacTpyKTypbl KNETKU MOXXHO NMPOBOAUTbL, MCMONb3ys oTorpadum C anek-
TPOHHOrO MMKpocKona. MoXHO Mcnonb3oBaTh GoTorpadun yyebHuka, AEMOHCTPUPYS UX C
MOMOLLbIO JOKYMEHT- KaMepy unn UHTepHeT-pecypcsl.

UHCTpYyKYNA K BbINONHEHNIO

1. MNoaroToBbTe MMKPOCKON K paboTe.

2. PaccmoTpuTe MpeanoXeHHble BaM MUKPONpenapathl pacTUTENbHbIX KIETOK.

3. HaiignTe 060104Ky pacTUTENbHBIX KNETOK. M3yumnTe ee cTpoeHue (Mcnonb3ys Matepuan
yyebHuka nnn UHTepHeT-pecypchl). B yeM 0cobeHHOCTb CTPOeHUst 060104KM KNETOK pacTe-
HMI? Kakne pyHKUMM BbINONHAET 060104Ka?

4, Hangute si4po B pacTUTENbHbIX KneTkax. M3yunte ero ctpoeHune (Mcnonb3yst Matepuarn
yyebHuka nnm MHTepHeT-pecypcbl). Kakue yHKUMM BbINOHAET 94p0?

5. Hangute xnoponnacTbl B pacTUTENbHbIX KNeTkax. M3yunte ux ctpoeHne (MCnonb3ys Ma-
Tepuan yuyebHuka nnm VHTepHeT-pecypchl). B 4eM 0COBEHHOCTbL CTPOEHUS XI0POMIACTOB Kie-
TOK pacTeHuin? Kakue eLe naactvuabl MOryT NpUCYyTCTBOBATL B pacTUTENbHbIX KneTkax? Kakue
(PYHKLMK BBINONHAOT NacTmabl?

6. Hailgute umMtonnasMy B pacTUTENbHbIX KeTKaX. M3yunTe ee cTpoeHue (Mcnonb3ys Mmate-
puan yyebHuka nnun MHTepHeT-pecypcol). B ueM 0cobeHHOCTb CTpoeHUs LuMTonAasMbl? Kakue
(PYHKLMK BbINOMHSET LMTONNasma?
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7. HaauTe BaKyonu € KNETOYHbIM COKOM B PaCTUTENbHbIX KeTKax. M3yunTe nx cTpoeHve
(ncnonb3ys mMaTepuan yyebHuka wunm MHTepHeT-pecypchl). B yeM 0CO6EHHOCTb CTPOEHUsI Baky-
oneii B pacTUTENbHbIX KneTkax? Kakue @yHKUMK BbINOMHSOT BaKyonn?

8. CoenanTe pUCYHKM KNETOK KapaHAaALOoM, noanuwmTe 060104Ky, uMTONNasmMy, Sapo, Ba-
KyOJ1b C KIETOYHbIM COKOM, XJ10pPOMnacTbl.

9. Caenante MMKpodoTorpadmm KNeTOK PacTEHUIN U pa3MECTUTE UX B 3NIEKTPOHHON TeTpa-
An, caenante HeobxoamMble NOAMMCH.

10. PaccmoTpuTe poTorpadum KNeTok, caenaHHble C MOMOLLbK 3/1EKTPOHHOr0 MUKPOCKO-
na. Hanaute Ha puUcyHKax pubOCOMbI, SHAOMNA3MATUYECKYIO CETb, MUTOXOHAPWM, annapat
FonbAXN, IM30COMBbI. U3yunTe ux cTpoeHne n dyHKUMM, Cnonb3ys Matepuan yuebHuka mam

NHTepHeT-pecypchbl.

11. Mo pesynbTatam paboTbl 3anonHUTe Tabnuuy

«CTpoeHune n (yHKLUMN OpPraHoMAOB KJ1ETKU PacTeHUW»:

N2 Ha3BaHue opraHomupa 0co6eHHOCTH CTPOeHHUs DyHKUUMU
1 | O6onouka

2 | MeMmb6paHa

3 | UuTonna3ma

4 | Sgpo

5 | XnoponnacTsl

6 | XpomonnacTsl

7 | NerikonnacTsl

8 | MuToxoHapumn

9 | Annapat lronbaxu
10 | JIn3ocoMmbl
11 | Bakyonu

12 |3NC

13 | Pubocombl

KoHTponbHbIe BOMPOCHI:

Tect «KnetoyHoe CTpoeHue OpraHn3MoB».

Bonpoc BapuaHTbl OTBETOB
1 [ins kneTkun 3toro opra- | 1. MuToxoHApui
— HW3Ma XapaKTepHO Ha- | 2. KNeToyHoro ueHTpa.
F nnune 3. Aapa.
) Mnacrua.
.
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BMosiorusa
BapuvaHTbl OTBETOB
2 Kakom CTpyKTypHbIN 1. Annapart lonbaxu.
KOMMOHEHT KNeTKu 2. KnetouHas membpaHa.
1306paXxkeH Ha pUCyH- 3. 2MC.
Ke? 4. LleHTpuonw.
3 B %unBOTHOIA KneTke oT- | 1. MUTOXOHAPMI
CYTCTBYIOT: 2. KnetoyHoro ueHTpa.
3. Mnactna.
4. apa.
4 Ha pubocomax B knetke | 1. benku.
obpasytoTcs: 2. Xvpsl.
3. DHepruio.
4. Yrnesogbl.
5 K opraHovaam KneTku 1. JIn30COMBil.
[AByMeMbpaHHOMo 2. MuTtoxoHAapun.
CTPOEHUSt OTHOCSIT: 3. Pubocomsl.
4, 2MC.
6 Onpegenute cTpykTypy | 1. annapat [onbmxu
KNeTKn, n306paxeHHylo | 2. MeMbpaHa KneTku C
Ha pUCYHKe rNIMKOKaNIEKCOM
3. MeMbpaHa KneTku ¢
KNETOYHOM CTEHKOM
4. 3HpgonnasmMaTnyeckas
ceTb
7 K opraHonaam KneTku 1. JIn3ocombl.
AByMeMbpaHHOro 2. MutoxoHapun.
CTPOEHUSt OTHOCHT: 3. Pnbocomel.
4. 2MC.
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Bonpoc BapuvaHTbl OTBETOB
OcCyLLeCTB1TE MHOXECTBEHHbIN BbIGOP
(BBa BEpHbIX OTBETA M3 LIECTK)
8 HazosuTte yactu xnopo- | Crpoma.
nnacra, rae npoucxoaut | Pubocombl.
(poTOCHHTES: paHbl.
Twunakounapl.
BkntoyeHns kpaxmana.
Konbuesas OHK.
YCTaHoBUTE COOTBETCTBME MEXAY
9 YcTaHoBuTE COOTBET- MuToxoHapus
CTBME Mexzay pucyHkoMm | Mnaakas IMC
¢ n3obpaxenuem opra- | Mnactmpa
HOMAA M ero HasBaHueM | Annapat Fonbmxku
YCTaHOBUTE NpaBWU/bHYIO NOCIEeA0BaTENbHOCTb
10 Mpouecc cnHTe3a benka | TpaHcKkpunumsa
npoxoauT cneayowme | Boixoa MPHK 13 aapa B
3Tanbl: uuTonnasmy
Obpa3oBaHue KoMMex-
ca Pubocoma-uPHK
[locTaBKa aMMHOKMCIOT
2 K MECTy CMHTe3a 6enka

JlabopatopHas pabora N° 3

«Ina3Monn3 n gennasmonu3 B K1e€TKax pacTeHuin»
TeopeTnyeckas 4acTb

MnasMonu3 — 3To OTAeNeHWe npoTonnacta (KMBOe COAEPXKMMOE PacTUTENbHOW KNETKM) OT
KNETOYHOMN CTEKM PACTUTENBHON KNETKU BCNEACTBUE NOTEPU BoAbl. O6bIMHO NPOLIECC NNa3Mo-
NM3a 06paTUM 1 He NPUYUHSIET 3HAUMTENBHOIO Bpeaa kNeTke. BocctaHoBeHMe 06beMa LUTO-

Mia3Mbl 0 UCXOAHOrO YPOBHS NPY NEPEHOCE KNETOK B YUMCTYHO BOAY UMW pacTBop ¢ 6onee Bbl-

COKMM BOAHbIM NOTEHLMAJIOM Ha3bIBatOT AEMN/1a3MOJIN30M.
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JNabopaTopHoe n3yyeHne npouecca naasmMomn3a Ha NpuMepe pacTuTenbHbIX KINETOK KOXK-
Lbl JIyKa, NO3BOJISIET U3YUYNTb OCHOBHbIE CBOMCTBA KIETOYHON MeMbpaHbl, a TakXXe NpoBECTH
CPaBHUTENbHbIV @HaNMU3 MEXAY KNETKaMU PacTEHUI U XXUBOTHbIX.

[Ans u3yyeHuns nna3Monmsa MOXHO MCMOMb30BaTb PasHble copTa Niyka (6enbiii M KpacHbIn).
B 3aBMCHMOCTM OT BbIBpaHHOMO copTa onpeaenseTcs HeobxoaAMMOCTb UCNOMb30BaHNA Kpacu-
Tens. Ecnm ans npurotoBneHWs MUMKponpenapaTa UCnosb3yeTcst KPacHbIM COpT Nyka penyaTtoro
(Alliumcepa), TO KpacuTeNb He HyxeH. Bo BTOpOM cnyyae korga MCnonb3yetcs 6enbiii copT Ny-
Ka, Nyulle BCEro roToBUTb BPEMEHHbIE NpenapaThl, C 406aBNeHWEM oAa B UCXOAHBIN BOAHbI
pacTeop. [1s BM3yanu3aummn nna3mMonmnsa B Knetke ncnonb3ytoT pacteop NaCl B ManbIX KOH-
LeHTpaumsXx.

Mp1YnHON NNasMonm3a ABASETCS NOHWXKXEHWE BOAHOrO NOTEHUMana pacTBopa, B KOTOPOM
HaXo4sATC KNeTKU nyka. B cneacteve yero BoAa MOKMAAET npeaesnbl KNeTku U npoTonnacT oT-
CTaeT OT KNETOYHOM CTEHKW. ECnn BOAHbIN NOTEHUMan KNeTKU U pacTBOpa BbIPOBHSTb, TO NpO-
TONNACT BOCCTAHOBUT CBOM 0ObeM M mpou3onaeT Aennasmonus. Mpyu NpoaomKMUTENBHOM Mnas-
MOSIM3e BO3MOXHO HapyLleHWe NPOHMLAeMOCT MeMOpaH KNEeTOK W KakK CneacTsue, OTCYTCTBME
Aennasmosnusa.

[MpakTnyeckas Yactb

Lenb pabortbi: 13y4nTb CBOACTBO MOMYMPOHULIAEMOCTM KNIETOYHON MeMOpaHbI.

O6opyaoBaHue N Marepumasibl: NpeaMeTHbIe CTeKa, NOKPOBHbIE CTEK/A, NpenapoBanb-
Has Mrna, NUHUET, NuneTKa, pacTBop hoaa, pacteop NaCl, auctunnmposaHHas Boaa, GubTpO-
BasibHas bymara, MMKpOCKON, COYHblE YeLlym fyKa.

TexHnKa 6e30MacHOCTH:

1. Nepen Havanom paboTbl ocBOHOAMTE paboyee MECTO OT NOCTOPOHHUX MPeAMETOB.

2. CobntopaliTe 0OCTOPOXXHOCTb Npu paboTe ¢ NpenapoBasibHbIMK UFNAMKU, NPEAMETHBIMU U
MOKPOBHBIMW CTEKIAMK BO MU3beXaHue YKONOB 1 NOpe30B.

3. He ponyckante nonaaaHvs KpacuTenst Ha KOXY, rnasa v oaexay.

4, NpucTynaiiTe k paboTe TONbKO TOrAa, koraa ybeantech B MCMPaBHOCTM MUKpPOCKona. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu paboTe C HUM B OTHOLIEHUM MOPSAAKA AENCTBUNA.

5. o okoH4YaHuK paboTbl NpuBeanTe B MOPSAOK paboyee MecTo.

lMopsigok npoBegeHns 3KcnepuMeHTa:

lpuroToBneHne MUKpOnpenapaToB

1. Ha npeaMeTHOE CTEKNI0 HAaHEeCTU Kanso BOAbl C MOMOLLb0 aBTOMAaTUYECKOro A03aTopa
N 06bIKHOBEHHOW MUMETKM.

2. HeobxoanMo OTAENUTb TOHKYIO KOXMWLUY OT Yellyu nyka.

3. ToMeCTUTLB Kanio BOAbl HA NMPEeAMETHOM CTEK/e KOXMULY JlyKa M akKypaTHO pacrnpaBuTb
npenapoBasibHOW WUIoW, HaKPbiTb MOKPOBHbLIM CTEKJIOM.

4, Hactpointe Mmukpockon. CTONMK A0/MKeH ObITb OMyLLEH, CBET CPOKYCMPOBAH B OKYNsIpe,
Anadparma nonHOCTbIO OTKPbITa, YCTaHOBNEHO Manoe yeenuyeHune (4x10).

5. Pa3mectuTe MuKkponpenapaT Ha NPeAMETHOM CTOMMKE U MOAHUMUTE ero A0 KoHua. Mpu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO0 U 06BbEKTUB HE COMPUKOCHYIIUCH.

6. [naas B OKynsp, MeasieHHO C NOMOLLbI0 MaKpOBMHTA OMyCKanTe CTONMK A0 NOsIBAEHUS
YETKOro M306paxkeHus.

7. PaccMoTpuTE COCTOSIHME MPOTOMNJIACTa MO OTHOLLEHMIO K KNETOYHOW CTeke Npu 60MbLIOM
yBenmyeHun (10x10), “cnonb3yss MUKPOBMHT ANS HACTOWKW PE3KOCTU. 3apucyiiTe MUKporpena-
paT ¢ 0603HaYeHneM BCeX BUANMBIX OPraHOMAOB KNETKU UCNONb3yst pUcyHoK NO1.

8. MNpousBeanTe nnasmonums: kanno pactsopa NaCl nMnNeTkon nepeHecTy K Kpato NOKpOB-
HOrO CTEK/a, @ C NPOTWUBOMOIOXHOW CTOPOHbI OTTSIHYTb XWUAKOCTb (DUNLTPOBaHHOW BGymaroii.

9. PaccMOTpuTE M3MEHEHUS, MPOM30oLLIeALLIMe B KNeTKax, Takxe Npu 60/bLLOM YBenYeHUN
(10x10). 3apucyiTe MMKponpenapaTt UCnonb3ys pucyHok N9 2.
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10. MNpousBeanTe AennasmMonm3: Kanao AUCTUINIMPOBAHHOW BOAbI HAHECUTE Ha Kpal no-
KPOBHOIO CTEK/A, @ C NPOTUBOMOJIOXKHOWM CTOPOHbI HEOHXOANMO OTTAHYTb XUAKOCTb DUNILTPO-
BaHHoW Bymaron.

11. CpenaviTe onucaHune nNpoLeccoB, NPONCXOASLLMX B KNIETKAX B MMNEPTOHUYECKOM 1 FUMo-
TOHWYECKOM pacTBOpax.

Obpamume sHUMaHue!

B pamkax LKoNbHOM nabopaTopHon paboTbl yaobHee BCero MCnosib30oBaTb KPacHbIN COpPT
NyKa, He TpaTs BPeMs Ha MPUroTOB/IEHWE pacTBopa C KpacuteneM. Ecnm Bbl pelwuTe paboTaThb C
6enbiM CopTOM flyKa, TOANS NPUrOTOB/IEHME LMTOMOMMYECKOro Kpacutenst K 5 Ma BOAHOro
pacTBopa AobaBbTe 2 kanau pacteopa Moga. [Ans Toro, 4ytobbl NpoM3oLWwen npouecc Aennasmo-
NA3a NyuLle BCEro MCMoNb30BaTb PacTBOP AUCTUIMPOBAHHOM BOAbI, HO ECNIN €€ HET, MOXHO
NCNONb30BaTb BOAOMPOBOAHYIO.

MpeacTaBneHne pesynbTaToB HabMAeHUN

Puc.1. Puc. 2.
Puc. 43. Koxuua nyka

BbiBOAbI:

CdopMynumpy#iTe BbIBOALI N0 BOMPOCAM.

1. Kakne nM3MeHeHnst npoucxoasT C NpOTOMIacTOM pacTUTeNnbHOM kneTku B pactBope NaCl?

2. Kakune nsmMeHeHusi NpoUCXoasT C KNETKOW B AUCTUNIMPOBAHHOMN BoAE?

3. Bnarogaps kakov 0COBEHHOCTY KNETOUYHOM CTPYKTYPbl, COXpaHsieTcst hopMa pacTUTeNb-
HOWM KNETKM B NpoLiecce nna3monusa?

KoHTponbHbIe BONpPOCHI:

1. B kakoM pacTBope 06beM NpOTONnacTa YMeHbLAeTCs:

a) W30TOHWUYECKNUI;

6) rMNOTOHNYECKWIA;

B) TMMNEPTOHUYECKNI;

) pacTBOp He BAMSET.

MpaBWNbHbIA OTBET: B.

2.Hannume kakoro opraHomaa obecneyvBaeT coxpaHeHue (OpMbl PacTUTENbHON KNETKM
npv NoTepu Bnaru:

a) Bsi3Kas uMTONnasMa;

6) nnasmonemma;

B coaepxaHue 161




TOUKA !'POCTA BEMONOrns

B) niacTuabl;

KNETOYHasH CTeHKa.

MpaBWnbHbIA OTBET: T.

3. Kakune otnmumnsa nmeet 060104Ka pacTUTENbHOW U XXMBOTHOM KNETKU. YKaXuUTe He MeHee
2-yX 0CObeHHOCTEN:

OtBeT:

1. Y pacTUTeNbHON KNETKW MMEETCS KNeTOYHas CTEHKa M3 LieNono3bl M Naa3MoaecMbl, Ko-
Topble 06bEANHAIOT COAEPXKMMOE BCEX NPOTOMNACTOB PaCTUTENbHBIX KIETOK.

2. Y XMBOTHOM KNETKN UMEETCS TMKOKAIMKC Ha NMOBEPXHOCTU MeMOpaHbl, @ KNeTOYHas
CTEHKa OTCYTCTBYET.

JlabopatopHas pabota N° 4

«0C06EHHOCTH pa3BUTHSI CIOPOBBIX PACTEHMI»

TeopeTnyeckas YacTb

JKM3HEHHbIW LMK NanopoTHMKa (MPUMeP: WMTOBHWUK MYXXCKOW, naT. Dryopteris filix-mas)
npeacTtaBnseT cobon yepenoBaHne 6eCMONOro U NONOBOr0 NOKONEHWIA. [JOMUHMPYIOLLMM MO-
KoneHueM sBnsieTcs cnopoduT. Ha cneunanvMampoBaHHbIX IMCTbSAX — Bansix, Pa3BUBAOTCSA CO-
PyCbl (CKOMNEHMS CNOPaHT1EB). TW CKOMMEHNS HAXOAATCA Ha HUXXHEW CTOpPOHe Banw. B cno-
paHrusx nyTeM Meio3a popMmpyroTcs cropbl. C MOMOLLLIO KOJbLia CMOpaHrns Criopsbl pasbpa-
CbIBAlOTCA U B 6/1aronpusTHLIX YCNOBUSAX npopacTatoT. U3 cnop pa3BuBaeTcs MnosioBoe
nokoneHue (3apoCToK), NpeACTaBNEHHOE 3e/1eHOM NNACTUHKOW AMaMeTpoM 0Kono 1cM. 3apo-
CTOK He pacufiEHEH Ha OpraHbl ¥ He UMEET KOPHEN (eCTb pu3onabl). Ha HUXKHEN CTOPOHE 3a-
poCTKa (hOPMUPYIOTCA MYXXCKME M XXEHCKME NOMOBbIE OpraHbl (aHTEPUAUK U apXErOHUK), B KO-
TOPbIX MUTO30M Pa3BMBAOTCS raMeTbl. OAHUM U3 BaXKHEWLLMX M HEOOXOAUMBIX YCOBUIA ANt
CNUSIHUS NMONOBbLIX KNETOK SIBNsSieTCA Bofa. bnaropapsi kanenbHOW Bnaru, CrnepMaTo30uabl
nepennbiBaloT K apXeroHnsiM 1 ONnoA0TBOPAIOT sANLekneTKy. M3 obpa3oBaBLuelics 3uroThl pas-
BMBAETCSI MONOAON cnopoduT. Monoaoii 3apobill NOTPEONSET NMTATENNbHbIE BELLECTBA U3 3a-
pOCTKa [0 TeX nop, Nnoka y Hero He chopMUpYyOTCS COBCTBEHHbIE NINCTbS U KOPHM.

JlabopaTopHoe n3yyeHune LMKna passuTuS NanopoTHUKA, NO3BONSET HArnNsa4HO pa3obpaTb
BCE OCHOBHblE CTaAMW pa3BUTUSI pacTeHus. MosaBASeTCS BO3MOXHOCTb BbISIBUTb YepTbl MOp-
(p0o-aHaTOMMYECKOro CXOACTBa C HU3LIMMKM PacTEHUSAMM, @ TaKXe onpeaenuTb apoMopdo3bl,
BMEPBbIE NMOSBUBLLUMECS Y CMOPOBbLIX PacTeHUN. MPaKTUKO-OPMEHTUPOBAHHbINA NOAX0Z CNOCco6-
CTBYyeT Hanmbonee KayeCTBEHHOMY pa3bopy AaHHOM TeMbI, MPW NOArOTOBKE K 3K3aMeHaLMOH-
HbIM paboTaM.

[MpakTnyeckas Yactb

Llenb pa6otbr: v3yunTb pasBuThe cnopoduTa U raMeToduTa CropoBbiX pacTEHWIA.

O6opyaoBaHue n Matepmnasbl: NpeaMeTHblE CTeKa, NOKPOBHbIE CTeKa, HOYTOYK, bUHO-
KYNSIpHbIA MMKPOCKON, KamMepa, npenapaT CrnopaHruii NanopoTHMKa, NpenapaT MnornepeYHbiil
Cpe3 N1CTa NanopoTHWKA, MpenapaT 3apoCTOK ManopoTHUKA.

TexHnKa 6e30MacHOCTH:

1. Nepea HayanoM paboTbl 0cBOHOANTE paboyee MECTO OT NOCTOPOHHMX NPeaMETOB.

2. CobntopanTe OCTOPOXXHOCTb Npu paboTe ¢ NpeAMETHLIMU U NOKPOBHLIMK CTEKNIAMK BO
n3bexxaHne Nope3os.

3. MpuctynaitTe K paboTte TONbKO TOrAa, koraa ybeauTech B MCMPaBHOCTM MUKpocKona. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu pabote C HAM B OTHOLIEHMM MOPSAAKa AENCTBUN.

4. o okoH4YaHuK paboThl NpuBEANTE B NOPSIAOK paboyee MecTo.
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lMopsigok npoBegeHns sKkcnepuMeHTa:

PaboTa ¢ M1kponpenapaTamu:

1. HactpowiTe mukpockon. CTONMK AO/MKEH bbiTb OMyLLEH, CBET CCHOKYCMPOBaH B OKYNSIPE,
Avadparma nonHOCTbIO OTKPbITa, YCTAHOBNEHO Masnoe yeenuyerue (4X10).

2. PasmecTuTe MMKponpenapaT Ha NpeaMeTHOM CTONMNKE U NOAHUMUTE ero A0 KoHua. MNpu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 06BbEKTUB HE COMPUKOCHYIIUCH.

3. Fnags B OKynsp, MeaneHHO C NOMOLLbI0 MaKpOBMHTA OMyCKamTe CTOMINK A0 NOSIB/IEHNS
YETKOro n3obpaxkeHus.

4. PaccmoTpute MuKponpenapat npu 6onbwom yesenmueHnn (10x10), ncnonb3ys MUKpPO-
BMHT 419 HAaCTOWKM pe3kocTu. M3yunTe mopdonormyeckne 0CO6eHHOCTM CTPOEHMSI CNOPaHrus
nanopoTHMKa. BeinonHuTe 3aaaHune NQ 2 (nyHkT N21—4).

5. MpoBeanTe cMeHy MUKponpenapata. HeobxoaMMo onyCcTUTb NPEAMETHbIN CTONUK, OT-
XaTb Nankuy Gukcaumm NpeaMeTHOro CTeksa n akkypaTHO 3a OOKOBbIE CTOPOHbI CTEKNA U3bATb
MUKponpenapar.

6. YCTaHOBMTE Cneaytowmun Mukponpenapat, Ha 6onblioM yeenuyeHun (10x10) paccmotpu-
Te CTPOEHWe Balin NanopoTHMKA. BeinonHuTe 3agaHune N2 (nyHkT N2 5—8).

7. YcTaHoBWTE Cneaytolmii MUKponpenapaT, Ha 6onbLiom yBenndyernum (10x10) paccMoTpu-
Te CTPOeHue 3apoCTKa NanopoTHUKA. BeinonHuTe 3agaHne N23.

8. CoenaiiTe onncaHve NpoLeccoB, NPOMCXOAALMX B CTPYKTypax MaropoTHMKA Ha pa3HbIX
CTaaMAX XXU3HEHHOr O LUuKna.

Obpamume gHUMaHue!

XPOMOCOMHBIA HAbOP HOXKM, KOMbLA CMOPaHrvs, MAaLeHTbl, HAY3WS W Bailu AMNIOUAHBIN
(2n), a cnop rannouaHein (n).

MpeacTaBnexne pesynbTaToB HabnoaeHun

3aganne 1.

CaenanTte COOTBETCTBYIOLWIME MOAMMCM.

RV NN A WNR
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3apaHue 2.

Bnosniormns

PaccMoTpuTe MUKponpenapaT CNoporoHust U caenanTe cneaytoLmne noanMcK: HoOXKa cno-
PaHrusl, KOMbLIO CMOPaHrusi, YCTbe, CNOPbl, MAaLeHTa, MHAY3UIA, COpaHrK, Bans.

CnopaHruum nanopoTHMKa

Copyc

1)

4)

5)

8)

3apaHue 3.

PaccMoOTpuTe MUKpOMpenapaT 3apoCTOK ManopoTHWKA U MUKpodoTorpaduio Monoaoro
cnopoduTta. CoenaifTe cneaytowme NOAMMCK: CNOEBULLE, PU30UAbI, aPXEFOHWM, aHTEPUANN.

3apoCTOK NanopoTHUKa

Monogon cnopoduT

1)

2)

3)

4)

BbiBOAMbI:
1.KakoBa yHKUMS MHAY3MSA?

2. [inst yero HeobXxoAMMO KONbLO CropaHrus?
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3. 'ae 06pasyloTcs ramMmeThbl Y NanopoTHMKA?

4, Kak npoucxoamnT rnosioBoe pa3MHOXEHME Y NanopoTHMKOB?

5. 'oe 0bpasytoTcs cnopbl Y NanopoTHMKA?

6. 'ne obpasyeTtcs 3apoAabI HOBOro pacTeHus y NanopoTHMKa?

KoHTponbHbIe BOMPOCHI:

1. OnpenenuTb XpOMOCOMHBIA HAabop 3apoCTKa NanopoTHMUKA?

OTBeT: rannonaHbiv (n).

2. Bce npuBeaEHHbIE HMXKE XapaKTEPUCTUKKM, KPOME ABYX, WCMOMb3YIT ANS OMUCAHWUS XKU3-
HEHHOro LMKNa NanopoTHWKa. Onpegenute ABe XapakTepUCTMKK, «BbiNagatowwme» 13 obuiero
cnucka.

1) copycbl NpUKPbITHI UHAY3UEM

2) U3 CNopbl pa3BMBaETC NPeapoCcToK (NPOTOHeEMA)

3) cnopaHr1M pa3BuBalOTCS HA Bansx

4) apXxeroHn1 1 aHTepuanMM pas3BMBAOTCA Ha Pa3HbIX rameToduTax

5) 13 cnopbl pa3BnBaeTCs 3apOCTOK

OTBerT: 2, 4.

3. YcTaHoBWTE COOTBETCTBME MEXAY CTPYKTYpaMmu narnopoTHMKAa U HAbOpOM XpOMOCOM: K
KaXaoW no3vumM, [aHHOM B NepBoM cTonbue, noabepute COOTBETCTBYIOLIYIO MO3MLMIO U3 BTO-
poro crtonbua.

CTPYKTYPbl MANOPOTHNKA HABOP XPOMOCOM
A) Bais 1) rannonaHbIn
B) pu3onabl 3apocTka 2) OUNNOWAHbINA

B) kneTku KopHeBuMLIa
) KneTkun apxeroHus

) crnopa
3anuwmnTe undpbl B Tabnuuy nog COOTBETCTBYOLWMMU ByKBaMM.

A) B) B) r A)

JlabopaTtopHas pa6ora N° 5

«CpaBHH/TE/IbHasi XapaKTepucTnKa ofHOK/1I€TOYHbIX OpraHu3MoB»

TeopeTunyeckune csegeHuns

K npocTeiwmnM OTHOCATCS OAHOKNMETOYHbIE OpraHWM3Mbl. BCTpeyatoTcst MpakTUYecku BO BCEX
cpefax obutaHus: BoAHas, NOYBEHHAs!, OpraHn3MeHHas. Pa3mepbl Tena MoryT CUbHO Bapbu-
poBaTb, Hambonee mMenkue byayt 2—15 MkM, 60nblwKHCTBO OT 50 40 150 MKM, a eCTb HacTos-
e «ruraHTtbl». MHdy30opum poaa Busaria okono 1,5 MM B AnWHY, rperapuHa Porospora
gigantea 0o 1 cM, a paKoBMHbI HOKOTOPbIX hopaMrMHUpep AOCTUrAOT AnameTpa 5—6 cMm.
KneTka npocTenwero SBAsieTCs CaMOCTOSTENbHbIM OPraH13MOM, KOTOPOMY CBOMCTBEHHbI BCE
XW3HEHHble QyHKLUMN: 0OMEH BeLeCTB, ABMXKXEHNE Pa3apaXXMMOCTb, pa3MHoxXeHne. OauH u3
KpUTEPMEB, MO KOTOPOMY KnaccubuLMpOBany NPOCTEMWMX Bbln CNOCco6 MX NepeaBMKEHUS.
[1BWXXeHne OAHOKNETOYHOro OpraHn3mMa OCyLLECTBISAETCSA C MOMOLLbIO pa3HbIX OPraHouaoB U
BbIPOCTOB LMTOMMa3Mbl. Y CapKOAOBbIX ANS NepeaBwdKeHus W 3axeaTta NuwM npu Heobxogumo-
CT1 06pa3ytoTCs NOXHOHOXKM — nceBaonoamn. OHWM NpeacTaBnsioT co60M BbIPOCTbI LIUTO-
Nna3Mbl, YKpenseHHble BOIOKHaMK LMTOocKeneTa. XXryTUKoBble nepeaBuratoTcsl € MOMOLLbKO
OAHOrO UM HECKOSTbKUX XIYTUKOB, @ MHGY30pnn — biarogapst MHOMOUMUCIEHHBIM PECHUYKAM.

Ba)kHEMLWMUM YCNOBMEM ANS XWU3HWU NPOCTENLINX OPraHU3MOB SIBNISIETCS HaNMUME XUAKOM
cpeabl (BoAa, BNara noysbl, KPOBb, MEXKIETOYHAS XUAKOCTb M Ap.). BONbWWUHCTBO U3 HUX —
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€BO6OAHO XMBYLUME OpPraHMU3Mbl, XapakTepusytoLmecs pasMyHbiMKU cnocobamm nepeasmxe-
Hus. Takxe B NpuUpoAe BCTPEYAKOTCS M napasuTuyeckue rpynnbl. MHOrMe 13 HuX BO3byauTenu
TSOKENbIX 3ab0neBaHM YenoBeka, Hanpumep, Plasmodium, Bbi3biBaloWwMn 601€3Hb (Mansipus),
ybuBLLas MO CpeaHMM OLeHKaM bonblue nogen, Yem nobas apyrasi.

[ns “3yyeHns NpOCTEMALMX MOXHO MCMONb30BaTb MOCTOSIHHbIE MUKPOMpenapathl, a Tak-
X€ paccMaTpuBaTb BOAHbIE PacTBOPbI U3 NPUPOAHLIX BOAOeMOB. bnarogaps PUKCMpoBaHHbIM
MMUKponpenapaTaM BO3MOXHO PacCMOTPETb BHYTPEHHIOK CTPYKTYPY KNETOK NPOCTENLINX Op-
raHM3MOB, OAHAKO BPEMEHHbIe MUKponpenapaThbl MOryT 6biTb MPUFOTOBMEHbI KaK YYEHUKAMM
Ha 3aHATUSX, TaK M YYUTENSMM NpU NMOATOTOBKE K 3aHATMAM. [ MPUrOTOBAEHUS MUKponpena-
paToB C XWBbIMW OpraHu3Mammn yaobHee BCero Ucnosb3oBaTb BOAY M3 NPyAOB UK 03ep C Op-
raHWUYECKOWN B3BEChHHO.

[MpakTnyeckas Yactb

LYenb pabotbi: v3yuntb 0COBEHHOCTU CTPOEHUS U XKMU3HEAEATENbHOCTY NPOCTEMLLMX
(Protozoa).

O6opynoBaHune N MaTepmasibl: NpeAMETHbIE CTEKA, MOKPOBHbIE CTEKNA, NpenapoBaib-
Has urna, NUHUET, nunetka, ¢unbTpoBanbHas bymara, MMKpPOCKOM, MUKponpenapaT UHdy3opu-
A-Tydenbka, 3BrneHa, MepHbIM CTakaH C BOAOW 13 NPUMPOAHOro BOAOEMa, BaTa.

TexHnKa 6e30MacHOCTH:

1. Nepen Havanom paboTbl ocBOHOAMTE paboyee MECTO OT NOCTOPOHHUX MPeAMETOB.

2. CobntopaiiTe 0OCTOPOXXHOCTb Npu paboTe ¢ NpenapoBasibHbIMK UrNaMK, NPEAMETHBIMU U
MOKPOBHBIMW CTEK/IaMK BO M36eXaHWe YKONOB 1 NOpe30B.

4. NpucTynaiiTe kK paboTe TONbKO TOrAa, Koraa ybeanTech B MCMPaBHOCTM MUKpPOCKona. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu paboTe C HAM B OTHOLIEHMM MOPSAAKA AENCTBUNA.

5. Mo okoH4aHuK paboTbl NpuBeanTe B NOPSAOK paboyee MecCTo.

lMopsigok npoBegeHns sKcnepuMeHTa:

Yacrp 1.

pueomosnieHue BpemeHHbIX Mukponpenapamos (npu pabome ¢ 20mo8biIMU MUKponpena-
pamamu nepexodume cpasy Ko s8mopou Yacmu pabomei)

1. Ha npegMeTHOe CTeK/1I0 HAHeCTH Kano BOAHOro pacteopa (BOAOEM, akBapuyM 1 ap.) €
MOMOLLbIO 0O6bIKHOBEHHOW MUMNETKM.

2. MNomecTuTe B Kanto BOAblI HA NPeAMETHOM CTeK/1e HECKObKO BOJIOKOH BaTbl, 3aTeM aK-
KypaTHO pacnpefenuTb WX MO Kanne npenapoBasibHOM MMOM W HAKPbITb MOKPOBHLIM CTEK/IOM.

3. HactponTte Mukpockon. CTonnk JOMmKeH bbiTb ONyLLEH, CBET CHPOKYCUPOBaH B OKYNSpe,
Anadparma nosHOCTbIO OTKPbITA, YCTAHOBNEHO Manoe yBenuyexue (4x10).

Obpamume sHuMaHue!

NS NpuUroTOBNEHMSI BPEMEHHbBIX MMKPOMPENapaToB C MPOCTEMLUMMM, MOXHO WCMOMb30BaTh
He TONbKO BOAY M3 BOAOEMOB, HO U aKkBapWyMHy0 BOAY WNnu pa3sBecT B 50 Mn BOAONPOBOAHOM
BOAbI 1 CTONMOBYIO JIOXKY LIBETOYHOrO rpyHTa (M3 ropluka B KOTOPOM AaBHO Npou3pacTaeT pac-
TeHue). Jlydwwe cpasy NpuroToBUTb 5—8 NpeaMeTHbIX CTEKON Ha KOTOpble Bbl HAHECETe Kansu
BOZbl, YTOObI YBENNYUTb LUAHCHI HA HAXOXAEHUE NPOCTENLIMX. BaTHble BONIOKHa HEOOXOANMbI
A5 YMEHbLUEHNS CKOPOCTU NepeaBMXEHNS OPraHM3MOoB B Karnse BoAbl. Ecnv 3To He nomora-
€T, C NOMOLLbO (PUILTPOBA/bHOM ByMarn HYXXHO YMEHbLIUTL 06BEM XMAKOCTMW.

Yacrp 2.

Paboma ¢ mukponpenapamamu
4, Hactpounte mukpockon. CTONMK Jo/MKeH BbiTb OMYLLEH, CBET CHOKYCUPOBAH B OKYNSIPE,
Anadparma nonHOCTbIO OTKPbITa, YCTaHOBNEHO Manoe yeenuyeHue (4x10).
5. PasmecTuTe MuUKponpenapaTt Ha NPeAMETHOM CTOJIMKE M MNOAHUMUTE ero Ao KoHua. [pu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 06BbEKTUB HE COMPUKOCHYIUCH.
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6. [nsasa B OKynsip, Me4neHHO C NOMOLLbIO MaKpOBMHTA OMyCKanUTe CTOSIMK A0 NOsIBEHUS
YETKOro n3obpaxkeHus.

7. PaccMoTpuTe MuKponpenapaT. Halaute KneTku npocTenLmX.

8. PaccmMoTpuTe CTpYKTYpY KNeTok npu 6onbliom yeenmuenun (10x10), ncnonb3yst MUKpo-
BWHT AN HACTOMKWN PE3KOCTU. 3apuUCyMTe CTPOEHNE 3BI/IEHbI B COOTBETCTBYIOLLEN SiUENKe Ta-
6nmubl N2 1.

9. MNpoBeanTe cMeHy MUKponpenapaTa. HeobxoaMmo onyCcTUTb NpeaMETHbIN CTONMK, OT-
XaTb Nankun GuKcaumm NpeaMeTHOro CTekNa 1 akkypaTHO 3a 60KOBbIE CTOPOHbI CTEK/A U3bSATb
MUKponpenapar.

10. YcraHoBuTE cneayowmin Mukponpenapat (MHdy3opusa-Tydenbka), Ha 60nbLIOM yBeNu-
yeHun (10X10) paccMOTpUTE CTPOEHME OpraHn3Ma. 3apucynTe MHdY30puio B COOTBETCTBYIO-
wen ayerke Tabnmupl N2 1.

11. NpoBeauTe CpaBHUTENbHBLIN aHaNN3 CTPOEHUS KETOK NPOCTENLLMX OpraHW3MOB U1 3a-
nonHute Tabnuuy N93, onupasch Ha pucyHku N2 1—3.

MpenctaBneHve pesynbTaToB HabntoaeHun
3agaHue 1.
1. PaccMoTpeTb MuKponpenapaTtbhl OAHOKIETOYHbIX OPraHU3MOB U BbISIBUTb UX CTPYKTYp-
HO-(YHKLMOHaNbHblE 0COBEHHOCTU. 3anonHuTb Tabnuuy N2 1.
Tabauya Ne 1
«CTpoeHHne NpocTeULInX OpraHu3MoB»

PuCyHOK MMKponpenapaTta OnucaHue K/IeTOYHbIX CTPYKTYp

SBrneHa

NHby30puns-Tydenbka
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Mcnonb3yst MaTepuanbl y4ebHMKa M TEOPETUYECKYIO YacTb AaHHOW paboTbl 3anonHuTe Tab-
nngy NO 2.
Tabauya Ne2
«0Cc06eHHOCTHN YXU3HEAEeATEeNIbHOCTU NPOCTENLLNX> .

Mpocreiune dopwma Tena Tvn nuTaHuns MepeaBmxeHue

Ameba 06bIKHOBEHHas

JBrneHa 3eneHas

NHby30pns-Tydenbka

3. CpaBHWTE O4HOKNETOYHbIX OPraHn3MoB No pucyHkaMm N21—3 (Hannumne unm oTcyTCTBUE
npu3Haka 0603HaybTe 3HAKOM + MK ) 1 3anonHuTe Tabnuuy NO3

Puc.1. Ameba Puc. 2. 3BrneHa Puc. 3. Hdy3opus
Tabauya Ne3
«CpaBHUTENIbHAA XapaKTepUCTUKA OQHOKIETOUHbIX> .
OpraHusmbl
Mpu3Hakn ana cpaBHEHMS AMeb6a 06bIKHO-
BeHHast dsrneHa seneHas NHdy3opusa -Tydenbka

KnetoyHast MembpaHa

LnTonna3sma
SAnpo
lMnweBapuTenbHas Bakyoslb

CokpaTutenbHas BaKyonb

Mnactnabl

CBETOYYBCTBUTENbHBIN Na30K
(cturma)

OpFaHeJ'IJ'IbI ABUXEHUA

BbiBOAbI:

1.4710 06LWlero y 0AHOKNETOUHbIX XXUBOTHbIX?

2.4eM OHM OTANYAIOTCS M3y4vaeMble 0ObeKTbI?

3.Kakue CywecTBYOT OpraHensibl NepeaBuXeHns y NpoCcTelmnx?
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4, C NOMOLLbIO Yero OCyLLECTBSETCS OCMOPErysiums y NpoCTENWNX?

5. Kak pasnuuyatotcs uccnegyembl € 06bekTbl MO TUNY NUTaHKUS?

KoHTponbHbIe BOMPOCHI:

1. Kakne yepTbl CTPOEeHUst UHDY30pUK-Ty(enbkn CBUAETENLCTBYIOT 06 YCNOXHEHUM CTpoe-

HWS AAHHOMO OpraHM3Ma Nno CPAaBHEHMIO C APYrMMU U3yYaeMbIMU OpraHM3Mammu?

OTBET: AAepHbIN Ayanu3M, HECKOSIbKO COKPATUTENbHbLIX BaKyosen, TPUXOUMCTbI (Kak ane-

MEHT OXOTbl UJTN 3aLI.lVITbI), nopotuunua.

2. MNepeaBmxeHve aMébbl OCYLLECTBNSETCS C MOMOLLbBHO:

1. napanoaun

2. ncesoonoann

3. pecHu4yeKk

4. XryTUKOB

Otser: 2.

. VI3 nepeuncneHHbIx OpraHoMa0B UMEKOTCS Y MHDY30pUM U OTCYTCTBYIOT Y amebbl
aapo

. PeCHUYKM

. TPUXOUUCTDI

. TO)XHOHOLLKK

. N1LLeBapuTeNbHas Bakyoslb

. nennvkyna

7. nopowmua

OtBeT: 2, 3,6, 7.

3. YCTaHOBMTE COOTBETCTBME MEXAY OPraHM3MaMM M UX XapaKTEPWUCTUKOM: K KaXaoi nosu-

U A WN—E W

LMK, [AaHHOW B NepBoM cToNBLE, NoabepuTe COOTBETCTBYHOLLYIO MO3ULMIO U3 BTOPOro CTonbua.

XAPAKTEPUCTUKA
A) nnactuabl

B) aaepHbIn gyanuam
B) pecHnuku

N cturma

L) XryTuku
3anuwmTe undpbl B Tabnuuy noa COOTBETCTBYOLWMMU ByKBaMM.

OPrAHN3MbI
1) 3BrneHa
2) NHdy3opus

A) B) B) D) A)
OTBeT:

A) B) B) D) A)

1 2 2 1 1

JlaboparopHas pa6ora N° 6

«0C06eHHOCTH BHYTPEHHEro CTPOEHNS JOXAEBOro YepBss »

TeopeTnyeckas 4acTb
CemelcTBO AoXAEBbIX YepBen (Lumbricidae) BkntoyaeT okono 200 B1AOB, 60MbLIMHCTBO

ABNAIOTCA 06UTATENSAMM NOYBLI. [JOXXAEBbIMU YEPBAMI NMUTAIOTCA MHOTUE XUBOTHbIE: 3EMSIE-
POMKM, KPOTbI, NArywwkW, ntuubl. Ocobo 3HaUYMMO BMOMOTMYECKOE 3HAYEHUE AOXKAEBbIX YEPBEL
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B noyBoobpazoBaHuy. OHKM 3arnaTbiBAlOT OnasLUKe NUCTbS U NOYBY, YCKOpsis npouecc dop-
MUPOBaHUA TyMycOBOro cnosl. lMuwesaputenbHas cMCTeMa yCTpoOeHa TakuMm 06pa3oM, uTo
crnocobHa HeWTpanM30BbIBaTb MYMUHOBBIE KWUC/OTbI, KOTOpblE 06pasyloTcs B pesynbTaTe pasfo-
XEHWS1 OpraHukmM, Gnarogaps M3BECTKOBLIM Xene3aM. B cpeaHei Kuwke Ha AopcanbHoN CTo-
pOHE PacrofioXXeHa BHYTPEHHSS NPOAO/bHAs Cknagka — TMhN030Mb, KOTOpas 3HaYMTENIbHO
yBEIMUYMBAET M/OWaAb BCACbiBaHUS MUTATENbHbIX BELWECTB B KuweyHuke. CTPYKTYPHOCTb Mou-
Bbl 3HAUMTENbBHO YNy4LAETCA NOCNe TOro, Kak oHa ByaeT nponyLlieHa Yepe3 KULWEYHUK YepBs.

B pamkax u3yyeHus nomnepeyHoro cpesa A0XAEBOro YepBs UHTEPECHO NMPOBECTU CPABHM-
TeNbHbIX aHaNM3 JaHHOro MUKporpenapaTta C NonepeyYHbIM CPE30M MNIOCKOrO Yepss. ITO Mo3-
BOJISET NPOCNEAUTb MOSBIEHWE CTPYKTYPHO-(YHKUMOHAMbHBIX M3MEHEHUS B Npouecce 3BOJII0-
unn.

lpakTnyeckasa 4acrb

Lenb paboTbl: y3yunTb BHYTPEHHEE Pa3BUTHE JOXAEBOrO YepBs.

O6opygoBaHmne wn Marepmnanbl: OVHOKYNSPHbIA MWUKPOCKOM, MpenapaTt MonepeyHbiil
Cpe3 A0XAEBOro YepBs, NpenapaT NonepeYHbIn NIOCKOro YepBs.

TexHnKa 6e30MacHOCTH:

1. Mepen Ha4yanom paboTbl ocBoboanTE paboyee MeCTO OT NOCTOPOHHWUX NPEAMETOB.

2. Cobntogante 0CTOPOXHOCTb Npu paboTe C NpeaMETHLIMIA 1 MOKPOBHbIMU CTEKAMMU BO
n3bexxaHne Nope3os.

3. MpuctynainTte k paboTte TONbKO TOrAa, koraa ybeanteck B MCMPaBHOCTM MUKpOCKona. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu paboTe C HAM B OTHOLIEHMM MOPSAAKA AENCTBUNA.

4. o okoH4aHuK paboThl NpuBEANTE B NOPSAOK paboyee MecTo.

lMopsigok npoBegeHns sKcnepuMeHTa:

Paboma ¢ mukponpenapamamu

1. Hactpounte Mukpockon. CTONMK A0/MKeH ObiTb OnyLLeH, CBET ChOKYCMPOBaH B OKYNSIPE,
Avadparma nonHOCTbIO OTKPbITa, YCTaHOBNEHO Manoe yeBenuyerue (4X10).

2. PasmecTuTe MMKponpenapaT Ha NpeaMETHOM CTONMKE 1 NOAHUMUTE ero A0 KoHua. Mpu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 06BbEKTUB HE COMPUKOCHYIIUCH.

3. Fnags B OKynsip, MeasIeHHO C NOMOLLbIO MaKpOBMHTA OMYyCKanUTe CTONMK A0 NOSIBEHUS
YETKOro n3obpaxkeHus.

4, PaccmoTpuTe MuKkponpenapaT npu 6onbwomM ysennyenun (10x10), ncnonb3ys MUKpo-
BWMHT ANS HACTOMKM pe3KOCTU. M3yunTe aHaTOMMYecKne 0COBEHHOCTM CTPOEHMS LOXKAEBOro
yepBs. BoinonHuTe 3agaHne NO1.

5. MpoBeanTe cMeHy MukponpenapaTta. HeobxoaMMo onycTUTb NPeAMETHLIA CTONUK, OT-
XaTb fankun Gukcaumm NpeaMeTHOro CTeksa n akkypaTHO 3a BOKOBbIE CTOPOHbI CTEKNA U3bATb
MUKponpenapar.

6. YcTaHOBUTE Cneaytowmin Mukponpenapat, Ha 6onblioM yeenuyeHun (10x10) paccmotpu-
Te CTPOeHue MJI0CKOro Yepss. BoinonHute 3agaHune NO 2.

7. CoenaiiTe BbIBOAbI UCXOASt M3 MPOAENaHHbIX HabnioaeHuin.

MpencTaBneHne pesynbTaTtoB HaboaeHui

3agaHue 1.
OnpeaenuTb aHaTOMUYECKMe CTPYKTYPbl BHYTPEHHEr0 CTPOEHMSI AOXAEBOrO YepBs.
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O W IN o U» | A~ WN| M

BbiBOAbI:

1.Kakne nporpeccuBHble YepTbl PasBUTUS XapaKTepHbl ANns AOXAEBOro 4epss?

2. Kakune CyliecTBeHHble OTAnYMs Habno[aTCcs MexXay NAOCKUMM U KOMbYaTbiMU YepBSMU?

3.Kakoe 3HaueHue Tudno3onsa?

4. Kakoe 3HayeHwue faHHbIX YepBel B npupoge?

KoHTponbHbIE BONPOCHI:

1. Kakasi cucteMa BnepBble NOSIBASETCS Y KONbYaTbIX YepBen?

OTBeT: KpOBEHOCHaA.

2.Bce npuBenéHHbIE HMXXE XapaKTepUCTUKKU, KpoMe [BYX, MCMOJb3YHTCH AN ONUCaHus Ao-
XAeBoro Yyepss. OnpegenuTe ABa TEPMUHA, «BblNagatowmx» 13 obLlero cnucka.

1) repMacpoanTHOE XMBOTHOE

2) UIMeeT 3aMKHYTYI0 KPOBEHOCHYHO CUCTEMY

3) SiBNSETCS NapasuToMm

4) Teno pasfeneHo Ha CerMeHTHl

5) UIMeeT Cneno 3aMKHYTbIN KULLEYHUK

OTseT: 3, 5.

3. YCTaHOBMTE COOTBETCTBME MEXAY NpW3HaKaMu W MPEACTaBUTENSMU: K KaXAOM Mo3uumu,
AaHHOM B NEpBOM CTON6LE, NoAGepuTe COOTBETCTBYIOLLYIO MO3MLMIO M3 BTOPOro CTonbLa.

MPU3HAKH MNPEACTABUTEIIN
A) uenom 1) nnaHapws
B) npoToHedpuanm 2) [OXAEBOMN YepBb

B) nonoctb Tena 3anosiHeHa napeHx1MMom

I 6piowHas HepBHas LenoYka

[1) 3a4HA9 KULWKa

3anuwmTe undpsl B Tabauuy Noa COOTBETCTBYIOLWMMM ByKBaMM.

A) B) B) ) A)

OTBeT:
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A) B) B) D) A)
2 1 1 2 2

TeMbl 019 npoekmos:

1. PereHepaTnBHas CnoCO6HOCTb KOMbYATLIX YEPBEW Ha NPUMEpe A0XAEBOr0 YepBs.

2. BnusiHne opraHM4eckmux U MUHepanbHbIX YAOBPEHWi Ha XXM3HeaesTeNbHOCTb YepBed.

3. VI3MeHeHMe KayecTBa MOYBbI B pe3ynbTaTe AESTENbHOCTM YepBel, C NPOBEAEHWEM Bere-
TALUMOHHOr O OnbITa.

JlaboparopHas pabora N° 7

«MeToabl UNTOSIOrMYECKOro aHasan3sa nosiocTn pra»

TeopeTnyeckas YacTb

BHYTpeHHSIS NOBEPXHOCTb LLEKM NPEACTABNSIET COBOM MHOrOCNOMHBIN NNacT KNETOK ByK-
KanbHOrO 3NUTENUS. ITU KIETKM HAXoAsATCs Ha pasHbX CTaansx MOpPOdYHKLMOHANbHOW And-
(epeHunpoBKM — OT ManoanddepeHUMpoBaHHbIX NpeaLwecTBeHHMKOB B 6a3anbHOM croe
(oHM 0becneumBaloT pereHepaumio aANUTeNns) 40 BbICOKOCMELNANM3NPOBaHHLIX KNETOK, KOTO-
pble No Mepe AnddepeHUMPOBKM CMELLAIOTCS B MOBEPXHOCTHbIE CI0N. Bonbluas 4acTb KNeToK
MepTBble U UMEIOT CUIbHO CTPYKTYPUPOBAHHOE S4p0. YacTb M3 HUX HECYT mpu3Haku 6onee wunm
MeHee BbIPAXXEHHOrO OpPOroBEHWs, O YeM CBMAETENbCTBYET Hanuuue kepatuHa. CocTosiHue
KNEeTOK BYKKanbHOMo aNUTENNS OTPaXKaeT XapakTep NPOLECcCOB NPOMCXOAALMX, B POTOBOM No-
NOCTH, @ TaKXXe K B OpraHu3Me B LiesioM.

CyLecTBYIOT pa3nnumns no CTPOEHMUIO KETOK MO NOSIOBOMY NPU3HAKY, HAanpuMep, Y XeH-
LLMHBI B KNeTKax ByKKanbHOro anUTenns MoXHO YBUAETL MOSIOBYIO X XPOMOCOMY B UHTepdas-
HOM siape (NMONOBOM XPOMATMH) — MMOTHBIM YY4acTOK XpPOMaTWHA, MPUNEXalniA Henocpea-
CTBEHHO K nepudepun sapa (Tensua bappa). Y MyxuuH B HopMe Tenbla bappa oTcyTcTByloT. B
UMTOMNMA3ME XUBbIX KNETOK MOXHO TaKXXe BMAETb MHOXECTBO MENKWMX rpaHyn — MUTOXOHAPWIA
1 MeNKKX Ny3blpbKoB. M3yyeHne 6yKKanbHOro anuMTenms UCnonb3yeTcs B LUUTO-reHETUYECKUX
MCCNEeA0BaHMSIX C LEMbIO BbISIBIEHUS FEHOMHbIX HapYLLEHWN.

KneTouHble M3MeHeHns anuTenus (pa3Mep KNeToK, XapakTep saep W Ap.) YYWTbIBAOTCA Mpu
CKPVMHWHIOBOW OLIEHKM COCTOSIHUSI 3A0POBbS, CTPEccaXx, BpeAHbIX GaKTOPOB BHELLUHEW Cpeabl,
COMaTMYECKOW NaToNorMKM, BUONOrMUYECKOro Bo3pacTa YeNioBekKa.

DTOT MeToA SBNSETCH HEUHBA3MBHbLIM, NPOCTbIM N YAOOHLIM ANS ANArHOCTUKN COCTOSAHUS
OopraHu3Ma yesnoBeka.

[MpakTnyeckas Yactb

Lenb pabotbl: N3yunTb MUKPOCKOMUYECKME OCOBEHHOCTM BYKKabHOMO 3NUTENNS Yeno-
Beka.

O6opyaoBaHue M Marepmasibl: NpeaMeTHble CTeka, MOKPOBHble CTekna, NWUMeTka,
pacTBop Mofa, hunbTpoBanbHas 6yMara, MUKPOCKONM, BaTHbIE NaNOYKM.

TexHuka 6e3onacHocTh:

1. Mepen Ha4yanom paboTel ocBoboanTe paboyee MeCTO OT NOCTOPOHHWUX NPeAMETOB.

2. Cobntopante 0CTOPOXHOCTL Npu paboTe C NpeAMETHLIMU M MOKPOBHLIMK CTEK/IaMU BO
n3bexxaHne yKonoB 1 NOpPe30B.

3. He ponyckanTe nonaaaHvs KpacuTeNst Ha KOXY, Fnasa U oaexay.

4, MpuctynaiTe K paboTe TONbKO TOrAa, Koraa y6eauTech B UCNPABHOCTM MUKpOcKona. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu pabote C HAM B OTHOLIEHMM MOPSAAKa AENCTBUN.

5. Mo okOH4YaHMKM paboTbl NpuBeaMTE B NOPSAAOK paboyee MecTo.
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lMopspok npoBegeHuns 3KCNepUMEHTa:

[lpuzomosneHue Mukponpenapamos

1. Bo3bMuTe BaTHYIO ManoyKy M NPOBEAMTE HECKONbKO Pa3 OAHWM KOHLIOM Masnoyku Mo BHY-
TPEeHHel NOBEPXHOCTYU LLEKM, CNerka Haxkumasi Ha nanoyky. MpoBecTn HyXHO NO NOBEPXHOCTY
cnmn3ncTon 060n0ukK, Mexay 3ybamm U LLEeKo. PekoMeHayeTcs cnerka noBopaynBatb caMmy
Nanoyky C NErkuM HaX>KMMOM

2. Ha npeaMeTHoe CTeKkN0 HaHeCTW (pparMeHT C/IM3K, KOTOPbIM OCTasCs Ha KOHLe BaTHOM
nanoyku. Npu 3TOM Ha KOHYMKE ManoyKu B KanenbkKaxX COHbI OKaXYTCs CYLIEHHbIE KNeTKK
3NUTENUS, BbICTUNAIOLWErO NONIOCTb pTa.

3. HakpblTb 06bEKT MOKPOBHLIM CTEK/IOM M akKypaTHO A06aBuTb 1 Kano KpacuTens Ha
rpaHunLy NOKPOBHOIO CTeK/a.

4, HactpowTe Mmnkpockon. CTonMK fo/mKeH 6biTb OnyLueH, CBeT ChOKYCMPOBaH B OKYNSIpe,
Avadparma nonHOCTbIO OTKPbITa, YCTaHOBNEHO Manoe yeBenuyexue (4X10).

5. PasMectuTe MuKponpenapaTt Ha NpeaMeTHOM CTOJIMKE W NOAHUMUTE ero 40 kKoHua. lNpu
3TOM cneauTe, YTobbl MOKPOBHOE CTEKNO U 06 BEKTUB HE CONMPUKOCHYIUCD.

6. [nspsa B OKynsip, MeAneHHo C MOMOLLbI0 MaKpOBMHTA OMyCKaWTe CTOMMK 4O MOSIBNEHUS
YETKOro n3obpaxkeHus.

7. PaccmoTpuTe Mopdonormyeckoe pasHoobpasue KNeTok 6yKKanbHOro anutenus npu
6onbwom ysennyeHnn (10X10), ncnonb3ys MUKPOBMHT ANS HAaCTOMKM PE3KOCTM. 3apucyiTe
MUKpornpenapaT ¢ 0603Ha4YeHNeM BCEX BUAMMBIX OPraHOMAO0B KNETKM UCMOb3yst pUCyHOK NO3.

8. CoenaiiTe onucaHve NpoLeccoB, NPOMCXOAALIMX B KNETKAX B r’MNEPTOHUYECKOM U r1no-
TOHMYECKOM pacTBOpax.

Obpamume sHUMaHue!

B pamkax LKonbHOW NnabopaTopHoi paboTbl yaobHee BCEro Mcnonb3oBaTb Ans 3abopa
Ma3Ka BaTHbIE MaNOYKM UM MNACTMKOBbIE NOXKW ANs pa3MellnBaHus kKode. MoxHO paccmaT-
puBaTb 00bekT 6e3 fobaBneHns KpacuTens, Ho BU3yanusauus byaeTt oveHb cnabas, Tak Kak
KNeTku 6yayT npo3payHble U cnabo BuauMble. MO3TOMY /yylle MCMONb30BATb LIMTONMOMMYECKMI
KpacuTenb B BuAe pa3baBneHHOro pactesopa voaa (k 5 mn BogHoro pacteopa fobasbTe 2 Kan-
N1 pacTBopa 1oaa).

Mepen B3sTMEM 06pasLa, YeNOBEK, YYacTBYOLWMIA B 3abope obpasLia, Ao/mKeH 06s13aTeNb-
HO NPOMNO/IOCKaTb CBOK POTOBYHO NONOCTb KUMSYEHOW, YNCTOM BOLOM.

MpeacTaBneHne pesynbTaToB HabmoAeHUN

3agaHne 1.

PaccMOTpeTb KNeTKU MAOCKOro aNMTeNnst NoAoCTU pTa YenoBeka M BbiSIBUTb UX CTPYKTYP-
HO-(PYHKLMOHaNbHble 0COBEHHOCTW. 3anoNHUTL Tabnuuy.

2 WIN=

Puc.44. Knetkn bykKanbHOro anutenus
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BbiBOAbI:

1. KakoBa yHKUMSA BYKKaNbHOro anuTenms?

2. B KakoM MeTode reHeTMKM UCMONb3yeTcs U3yYeHue KNETOK NonocTh pra?

3. Kakue KNeTouHble M3MEHEHWS XapaKTepU3yoT COCTOSIHUE 340POBbS OpraHu3mMa?

4. Ecnu yenosek He ByaeT NOOCKaTh POT YMCTOM BOZOM Nepea B3STMEM Ma3ka, Ha YTo Mo-
XXET 3TO NOB/UATL?

KoHTponbHbIe BONPOCHI:

1. K KaKkoMy Tuny anuTenuanbHOW TKaHW OTHOCUTCS BYKKanbHbIN ANUTENNI?

a) NI0CKMN;

6) MHOrOC/IOMHBIN OPOrOBEBAIOLLNI;

B) MepLaTenbHbliA;

I') MHOTOC/OMHbIN HEOPOrOBEBAKOLLMN.

OTBerT: T.

2. B KaKkux Cnosix anuTenus BHyTPEHHEN MOBEPXHOCTM LUEKM, KNEeTKM Hambonee anddepeH-
LUMpOBaHbI?

a) HapyXblif;

6) cpeaHun;

B) BHYTPEHHWIA;

) paBHOMEpHO.

OTBerT: a.

3. Kakoe BakHoe CBOWMCTBO anNWUTENMaNbHOW TKaHM 06ECNeuMBalOT KNETKU BHYTPEHHErO
cnos?

OTBeT: pereHepauus.

JlabopaTtopHas pa6ora N° 8

«Ha6nogexune ¢paz MUTO3a B K/1I€TKaX pacTeHUIN»

TeopeTtnyeckas 4acTb

MWUTO3 CNYXXUT MEXaHW3MOM Pa3MHOXEHMS, NMPW KOTOPOM BO3HMKAET MOTOMCTBO, reHeTunye-
CKM MAEHTUYHOE poanTensM. Kak npaBuno, MUTO3 SIBNSIETCS OCHOBOW 6ecnonoro pasmMHoXe-
Hus. OHAKO CnefyeT NOMHUTb, YTO Y PacTEHW MONOBbIE KNETKM Ha raMeTouTe TakXe BO3HMU-
KalT MUTO30M. JlabopaTopHOe M3ydyeHue MUTO3a Mo3BoNseT Habnoaatb NoOBeAeHWEe XPOMOCOM
BO BpeMms ero (a3 u rnybxe noHsTb 6MONorMyeckoe 3Ha4eHne 3TOro Buaa AENEHNs KIETOK:

B kneTkax BbICLUMX PaCTEHWUIN OTCYTCTBYIOT LIEHTPUOMN, NMO3TOMY B HUX BUAHbI TOIbKO XPO-
MOCOMbI. B KneTke B COCTOSIHMM MHTepdasbl XOPOLWO PasnnyMMO S4p0, SAPLILKO, FPpaHybl
XpoMaTuHa. B npodase BUAHbLI XPOMOCOMbI, 06pa3ytoLiMe NNOTHbIN, @ 3aTEM PbIX/bliA KTy60K
(B no3gHew dasze). B meTacaze XpOMOCOMbI pacnonoXeHbl B MIOCKOCTU 3KBATOPa KNeTku. B
aHadasze NpoMcxoauT OTLENIeHMe XpoMaTha ApYr OT Apyra U pacxoXaeHne MX K nostocam, B
pe3ynbTaTe Yero B K/ETKE BUAHbI ABE IPynnbl AOYEPHUX XPOMOCOM, MMEIOLWMX BUA 3BE3AbI.
Tenodasza npoaokaeTcs A0 NOMHON PEKOHCTPYKUMKM aapa. YaobHee HabntoaaTh paHHIo Te-
nocasy. LiuToknmHes nyywle paccMaTpuBaTh Ha CneumanbHbIX npenapatax. Heobxoammo otme-
TWUTb, YTO B PACTUTENbHBIX KNETKax hOPMUPYETCS HE MEPETsKKa LMTOMIa3Mbl, a Neperopoaka,
KOTOpasi BO3HMKAET 3a CYET OCTATKOB HUTEN BepeTeHa (hparmonnacta), oT LieHTpa K nepude-
pUn KNETKN

[ns “3yyeHnss MUTO3a MOXHO MCMONb30BaTb MOCTOSIHHbIE MMKponpenapaTbl. K coxane-
HWIO, OHW MMEIOTCS He BO BCEX LUKOMAX, OAHAKO MMKponpenapaTtbl N1erko MoryT 6biTb Npuro-
TOB/MEHbI KaK YYEHNKAMM Ha 3aHSATUSX, TaK U yUYUTENsIMM NpKU NOArOTOBKE K 3aHATUAM. B nep-
BOM C/ly4ae /yylle BCero roToBUTb BPEMEHHbIE NpenapaTtbl, BO BTOPOM — MOCTOSIHHbIE. [N
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MPUroTOB/IEHMS MUKPOMPENapaToB M3 PacTUTENbHbIX 06BEKTOB YAOOHbLI KOPELLKK NlyKa penya-
Toro (Allium cepa), ropoxa nocesHoro (Pisum sativum), 60608 KoHckux (Vicia faba) v BngoB
daconu, Hanpumep, daconu obbikHoBeHHOW (Phaseolus vulgaris). lns 3TOro Hy»Ho npopa-
CTUTb IYKOBULLY MM ceMeHa 6060BbIX 40 MOSIBNEHMS KOPELWKOB AJIMHOM 0Kono 1 cMm. Mpuro-
TOBJ/IEHME MPenapaToB XenaTenbHO NPOBOANTb YTPOM, NOCKOSbKY B 3TO BpeMSs KNeTKM Hanbo-
nee MUTOTUYECKN aKTUBHBI.

[MpakTnyeckas Yactb

Lenb paboTbi: n3yunTb NoBeAeHWEe XPOMOCOM BO BpeMs (a3 MMTO3a.

O6opyaoBaHune n MaTepmasbl: NpeaMeTHble CTeKa, NpenapoBasibHble CTeKa, Npenapo-
Ba/ibHasi Urna, NUHUET, CMMPTOBKA, CNNYKKM, NUNETKA, METUNEHOBLIA CUHUIA, PUNBLTPOBAsbHAS
Bymara, MUKPOCKONM, MPOPOLLEHHbIE CEMEHA UK NIYKOBULbI C KOPELLKaMM.

TexHnKa 6e30MacHOCTH:

1. MNepea Havanom paboTbl ocBoboAMTE paboyee MeCTO OT NOCTOPOHHMX NPEeAMETOB.

2. CobnioganiTe OCTOPOXXHOCTb NMpuW paboTe C NpenapoBanbHbIMK UrNaMu, NPEAMETHBIMU 1
MOKPOBHBIMK CTEKIAMK BO M36eXaHWe YKO/0B MU NMOpPe30B.

3. He ponyckanTe nonaaaHvs KpacuTENst Ha KOXY, Fnasa U oaexay.

4, CobnioganTe npasuna paboTbl CO CMMPTOBKOM BO M36exaHne 0XKOroB.

5. Mpuctynainte k paboTe TONbKO Toraa, Koraa yoeamTech B UCMPaBHOCTM MUKPOCKOMNA. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu paboTe C HAM B OTHOLIEHMM MOPSAAKA AENCTBUNA.

6. Mo okoHYaHWKM paboThl NpuBeauTe B NOPSLOK paboyee MecTo.

lMopsgok npoBegeHns 3KCnepUMeEHTa:

Yacrb 1.

[lpuzomosneHue 8peMeHHbIX MUKponpenapamos (npu pabome ¢ 20mMoBbIMU MUKponpena-
pamamu nepexodume cpa3y Ko smopol Yacmu pabomei).

1. OTaenuTe KOpewWoK ANMMHOM 1 CM U NepeHecuTe ero Ha NpeaMETHOe CTEKNO.

2. Ha npeaAMEeTHOM CTeknie C NMOMOLLbKO NPenapoBanbHOW UMbl UK NE3BUS OTAENUTE CaMbli
KOHYMK KOPHSI.

3. HaHecuTe Ha KOHYMK KOPHS HECKOJIbKO Kanesib METUNEHOBOro cuHero. OKpaluvBaHue K
ukcaumsa anatca 5 — 10 MuH.

4, MNpoBeanTe Mauepaumio (pa3MsirdyeHne) TKaHem, Ang Yero npenapat cierka v Hegonro
nogorpenTe Ha cnupToBke (He Ao kunsyenusi!). MoeTopuTe onepaumto 2 — 3 pasa. Ecnm kpac-
Ka McnapuTcs, eé Hy>xHo 06aBuTb.

5. HakpoWiTe OKpalleHHbI KOPELLOK MOKPOBHbIM CTEKNOM M YMEPEHHO CUNIbHO HadaBuTe
6onblWKnM NanbLeM Ans pacnpeaeneHuns KNeTok TOHKUM cnoeM (MOXXHO peKOMeHA0BaTb 3aTeM
cnerka nokaTaTb pyyky WA KapaHgaw no crekny). Ecnm u3 nog crekna BbICTYNUT M36bITOK
Kpacku, yaanuTe ero huibTpoBasibHoM BymMaron nnm candeTkom.

Obpamume sHUMaHue!

B LKONEe MOXET He 6bITb LMTONOrMYECKMUX KpacuTenen. x HeTpyaHo npuobpectu. [elue-
BJiEe BCero 060MAETCS KapMUH, KOTOPbIN NPOAAETCS KaK NULLEBOW KpacuTeNb, HO ANs ero npu-
rotoBneHust Tpebyetcs konba ¢ 0bpaTHbIM XONOAUIBHUKOB, @ Takxe nefsHash YKCyCHas Kucno-
Ta, KOTOpas SBNSeTcs npekypcopoM. OpcenH peannsyeTcsi B TOProeie Kak LUTONOrMYecKuia
KpacuTenb ¥ CPaBHUTENIbHO HeaeweB. MeTUNEHOBLIN CUHU NPOAAETCS B anTekaX Kak aHTu-
cenTuk (MeTUNeHoBas CMHbKA, MeAMUMHCKasi CMHbKA) M B 300Mara3vHax Kak CpeacTBo Anst 06-
paboTkn BoAbl B akBapuyMax). OH MOXET MpOoAaBaThbCs Kak MOPOLLOK, Kak 1%-Hbl CNUPTOBLIN
pacTBOP B CTEKNSHHbIX (hnakoHax 06bemMoM 10-15 mMn n kak 1%-HbIM pacTBOp, pa3BeAEHHbI
25%-HbIM pacTBOPOM rtOKO3bl, B amnynax no 20 uam 50 mn. MNocnegHsas dopma ans umMTono-
rMYecKkmx uenen He roamtcs! [1ns NpuUroToBNEHME LMTONOrMYECKOro KpacuTens K 5 Mn Hacbl-
LLIEHHOrO CNMPTOBOIO PacTBOpa METWUNEHOBOrO cMHero AobaebTe 195 MA AMCTUNIMPOBAHHON
BOZIbl ¥ XOPOLLO NepeMeLlanTe.
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Yacrp 2.
Paboma ¢ mukponpenapamamu

6. Hactponte Mukpockon. CToNnK JO/MKEH bbiTb ONYyLLEH, CBET CPOKYCUPOBaAH B OKY/SpE,
Avadparma NoNHOCTLIO OTKPLITA, YCTAHOBEHO Manoe ysenunyerune (4x10).

7. Pasmectute MMKponpenapaTt Ha NpeaMeTHOM CTOMMKE U NOAHMMUTE ero A0 KoHua. [pu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO0 U 06BbEKTUB HE COMPUKOCHYIIUCH.

8. [nags B OKynsp, MeaneHHO C NOMOLLBbIO MaKpPOBMHTA OMyCKamTe CTOIMK A0 NOSIB/IEHUS
YETKOro n3obpaxeHus.

9. PaccMoTpuTe MuKponpenapaTt. Haliaute sapa KNeToK C pasfMyHbIMKA CTaaMsIMU MUTO3a.

10. PaccmoTpuTe aapa knetok npu 6o0nbwom yeennvernun (10x10), Mcnonb3ys MUKPOBUHT
ANt HACTOWMKM PE3KOCTMW. 3apnUCymTe KNETKU B COOTBETCTBYHOLWMX SiYEMKax Tabnmubl.

11. MopcunTanTe YMcna XpoMoCoM Ha MeTadasHbIX NIacTUHKaX. Ykaxute B Tabnvue uncno
XPOMOCOM B AMNSIoMaHOM Habope.

12. Caenante onMcaHue NpoLIeccoB, NMPOUCXOASLLMX B KNETKaX B pa3Hble a3kl MUTOTUYE-
CKOro AenexHus.

Obpamume sHUMaHue!

Yncno xpoMocoM B AnnnonaHoM Habope y nyka penyaToro coctaensieT 16, ropoxa no-

ceBHoro — 14, 60608 KOHCKMX — 12, haconm 06bIKHOBEHHON — 22.

MpeacTaBnexve pesynbTaToB HabnoaeHun
3agaHune 1.
PaccMoTpeTb MUKponpenapaT M NocTapaTbCsl ONPeAenuTb KNETKW Ha PasHbIX CTaausX MUTO-
TUYECKOro umkna. OpueHTMpYMTECh Npu onpeaeneHnn dasbl Ha TEOPETUYECKUA MaTepuan usy-
YaeMoun TeMbl U M306paxkeHns B Tabnmue N21.

Tabauua N1
«®a3bl MUTO3a> .

®asa MuTo3a PucyHok Mpoueccbl, Nnpoucxoasime B KjieTke

MNpodaza
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da3za MuTo3a PucyHok Mpoueccol, nponucxoaswmne B KneTke

AHada3z

Yrncno XpoMOCoM B AMMIOUAHOM Habope

BbiBOAbI:

Ccopmynmpy#Te BbIBOALI N0 BOMPOCAM.

1. Kakue da3bl M1TO3a YAanocb Habnoaats?

2. o KakoMy rnaBHOMY NPU3HaKy yaanocb pacno3HaTtb ¢hasbl MMTO3a?

3. CKONbKO XpOMOCOM B AUMIOMAHOM Habope y UCCneoBaHHOIO opraHu3ma?

KoHTponbHbIe BONPOCHI :

1. Ob6a okynsipa BUHOKYNSIPHOrO MUKPOCKOMa AatoT yBenunyeHue 10X, 06bekTuB nMeeT yBe-
nnyeHune 4x. O6bEKT Ha 3TOM MUKPOCKOMNE MOXXHO pacCMOTPETb NPU YBENNYEHUN:

a) 10x;

6) 20x;

B) 40x;

r) 400x.

OrtBer: B.

2. Yncno xpoMocoM B aunnongHoM Habope y nyka penyatoro (Allium cepa) coctasnseTt 16.
BblbepuTe Tpu BEpHbIe YTBEPXKAEHUS, OTHOCALWMECS K MUTO3Y Y AAHHOMO pacTeHus.

a) B npodase konuuectso Monekyn [HK B kneTkax coctaBnser 32;

6) B MeTachaze KONMYECTBO OAHOXPOMATUAHbBIX XPOMOCOM COCTaBnsEeT 16;

B) B aHada3e KoM4YeCcTBO XpOMOCOM coCcTaBnseT 16;

r) B aHadase KoNM4eCTBO XpOMOCOM COCTaBNSET 32;

L) BO BpeMs UMTOKMHe3a obpasyeTcs nepeTsikka Mexay AOYEPHUMU KneTKamu;

€) BO BpeMsl LUMTOKMHE3a 0bpa3yeTcs neperopoaka Mexay AOYEpPHUMM KNEeTKaMM.

OTBeThl: g, T, €.

3. Yuncno xpomocom B aunnonaHom Habope y 60608 koHckux (Vicia faba) coctaBnset 12.
BbibepuTe Tpu BEpHble YTBEPXKAEHUS, OTHOCALWIMECS K MUTO3Y Y AAHHOMO pacTeHus.

a) B Npodase KoMYeCTBO XpOMOCOM B KNeTKax COCTaBNSET 24;

6) B npodaze konnyectso Monekyn OHK B knetkax coctaBnsier 24;

B) B MeTadasze konnyectso Monekyn HK cocrtaenset 24;
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r) B aHadasze KoNMYecTBo ABYXPOMAaTUAHbLIX XPOMOCOM COCTaBnseT 24;
[) B KNeTKax MbiNbLEBOr0 3epHa KOMYECTBO XPOMOCOM COCTaBASET 6;
€) B KNeTKaX TblYMHOYHON HUTK KOJIMYECTBO XPOMOCOM COCTaBnsieT 12.
MpaBubHble OTBETLI: 6, B, €.

JlabopatopHas pa6ora N° 9

KononnanbHbie MOHafHble BOJOPOCAHN

Teopetunyeckue cBeaeHus

K BONbBOKCOBLIM NPUHAANEXaT MHOMMe KONOHUaNbHble BOAOPOCAU. KONOHUM BOSTIbBOKCO-
BbIX COCTOSAT M3 Pa3HOr0O YMCia KNeToK, KOTOpoe OnpeaensieTcsl Ha paHHWUX CTaausax pasBuTus
M HEe MEHSIETCA 40 CNeaytoLen penpoayKTUBHON (asbl; HOBOOOPa30BaHMS KNETOK B TEYEHME
XXU3HW KOMOHUM HE NPOUCXOAWT. Takue KOMOHWM Ha3blBalTCA UueHobusamMu. B LieHOBUAX KneTku
COXPaHSIIOT XIYTUKM U BCS KOMIOHWSI MOXET ABUraTbCs 6narogaps CornacoBaHHOM paboTe Xry-
TUKOB.

B npecHOBOAHbIX BOAOEMAX MOXHO BCTPETUTb MNOABWXHbIE LLIeHO6MM BOAOPOC/IEN Pa3HbIX
pOAOB:

loHnyM (Gonium). LleHobumn nnactuHyaTble, nHoraa B opmMe KBaapata, cogepxar 4,8, 16
unn 32 KNETKW, PacnonOXeHbl B OANH C/IOW B BUAE CNerka M30rHyToro WMTOBUAHOMO AWCKA B
obLuen NacTUHKE Cn3MK.

MaHpopuHa (Pandorina). LleHobuun 13 Hebonbluoro uncna knetok 8,16 unm 32, pacnonoxe-
Hbl B KOMOYKE CNn3un, 06pasys SMLEBUAHYIO UK ANUNCOMAANBHYIO GOopMy.

BonbBokc (Volvox). KOnoHWM COCTOSAT U3 COTEH M ThICAY KIETOK. B KONOHUSAX €CTb KpynHble
KneTkun (NonoBble opraHbl (OOrOHWUU U @HTEPUANK) U NAPTEHOrOHUANMK).

YnobHee Bcero n3yyaTb MOHaZAHbIX BOLOPOCIEN, MCNOMb3Ys KyNbTYpy BO/IbBOKCA, KOTOHWM
KoToporo 60siee CNOXHOro CTpoeHusl. BonbBOKCHI 0OUTAIOT B pas3fiMyHbIX MESIKUX MPEeCHbIX 1
HEe3arpsi3HEHHbIX BOAOEMAX. MaccoBOe Pa3MHOXEHWE KOMOHUIA MOTYT Bbl3blBaTb LIBETEHWE BO-
Abl. Cobupatb MaTepuan fydile BCero B Hayasne fieta B HeCKOIbKO NpueMoB, 4Tobbl cobpaTtb
KOMOHWMM Ha pa3HblX CTaausIX pa3BuTuS. Kaxaas KOMOHUSI COCTOUT M3 HECKOSIbKMX COTEH UK
ThICSIY ABYXIYTUKOBBIX K/IETOK, PacnosioXeHHbIX Ha MOBEPXHOCTM B OAMH CNOM. XKryTuku
HanpasneHbl Hapyxy. OHM obecrneumBaloT NOCTynaTenbHOE W BpallaTenbHOe ABWXEHVE B
HanpaBNEHUN UCTOYHMKA CBeTa (MONOXMWTENbHBLIN (oToTakcuc). Pasmepbl konowun ot 0,5 ao 2
MM. BHyTpeHHMe YacTn 060104eK KOMIOHUM KNETOK O4YeHb CUIbHO PacCIM3HEHbI, TaK YTO Npo-
TONMACTbl AaNeKo pa3aBuHYTLI CIOSAMU CM3K. BHewwHne cnoun 06ono4eK yrnnoTHEHbl U Cco3aa-
0T 06LLYI0 NOBEPXHOCTb (MBOMOKPYM). ECIM KOMOHWUIO OKpacuTb KpacuteneM (MeTuneHoBas
CMHb), TO Ha MOBEPXHOCTU WMHBOMIOKPYMA MOXHO YBWUAETb MOSMIOHAMbHbIN Y30p, COOTBETCTBY-
IOLLMI rpaHMLLaM COMpPUKACAtOLWMXCS KNETOK, @ Takxke 0bHapyXWTb NNa3MoAeCMbl, COEANHSIO-
LLiMe NPOTONNACTbI CMEXHbIX KNETOK.

[MpakTnyeckas Yactb

Lenb paborbi: n3y4nTb 0COOEHHOCTM CTPOEHWUS MOHAAHbLIX BOZOPOCNEN Ha npuMepa
BonbBokca (Volvox).

O6opyaoBaHue M Marepmasibl: NpeaMeTHble CTeka, MOKPOBHble CTeKna, NWUMeTka,
dunbTpoBanbHas byMara, MUKPOCKOM, MEPHbIN CTakaH C BOAOW M3 NPUPOAHOro BogoeMa C
BONbBOKCaMW, Habop AN18 3KCNePUMEHTOB NOA MUKPOCKOMOM.

TexHuka 6e3onacHocTh:

1. Mepen Ha4yanom paboTel ocBoboaMTE paboyee MeCTO OT NOCTOPOHHWUX NPeAMETOB.

2. MpuctynaiTe Kk paboTte TONbKO TOrAa, koraa ybeauteck B MCMPaBHOCTM MUKpPOCKona. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu pabote C HAM B OTHOLIEHUM NOPSAAKA AENCTBUN.

3. Mo okoH4YaHuK paboTbl NpuBeanTe B NOPSAOK paboyee MecTo.
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Mopsigok BbinonHeHNs paboTbi:

Yacrb 1.

[lpuzomosneHue spemMeHHbIX MUKponpenapamos (npu pabome ¢ 20mosbiIMU MUKponpena-
pamamu nepexodume cpasy Ko smopol Yacmu pabomsi)

1. Ha npegMeTHOE CTEKN0 HAaHECTV Kantlo BOAHOrO pacTBopa C KONOHWEN (BOLOEM, aKBa-
pVUYM 1 Ap.)Npu NOMOLLM 06bIKHOBEHHOW NUNETKM.

2. Hactponte Mukpockon. CTonnk Ao/mkeH bbiTb ONyLLeH, CBET CHOKYCMPOBaH B OKYNSpe,
Anadparma nosHOCTbIO OTKPbITa, YCTAHOB/IEHO Masioe YBenyeHue

(4 x10). Ans peTanbHOro pacCMOTpeHUs M3yyaemMoro obbekta Heobxoammo ysenmuexune 10
x10 nnu 40 x10.

Obpamume sHUMaHue!

Ans NpUroToBNEHNS BPEMEHHbLIX MUKPOMNpPEnapaToB C KOMOHUSMU BOJSIbBOKCA, MOXHO UC-
Mosb30BaTh He TOMbKO BOAY U3 BOAOEMOB, HO M akBapuyMHyl0 Boay. Ans dukcaumm BONbBOKCA
MO>XHO MCNONb30BaTb 4% pacTeBop opManuHa.

Yacrb 2.

Paboma ¢ mukponpenapamamu

3. HacTtponTte Mukpockon. CTONNK AO/MKEH 6biTb OMYLLEH, CBET CPOKYCMPOBAH B OKYNSPE,
Avadparma nonHOCTbIO OTKPbITa, YCTaHOBNEHO Manoe yeenuyexue (4X10).

4. PasmecTtuTe MMKponpenapaT Ha NPeaMETHOM CTOMIMKE U NOAHUMUTE ero 40 KoHua. lNpwu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 06BbEKTUB HE COMPUKOCHYIIUCH.

5. Fnags B OKynsp, MeaneHHO C NMOMOLLbIO MaKpOBMHTA OMyCKamTe CTONIMK A0 NOSIB/IEHUS
YETKOro n30bpaxkeHus.

6. PaccmoTpuTe MUKponpenapar.

7. PaccMoTpuTe CTPYKTYpY KneTok npu 6onbwom yeennyenun (10X10), ncnonbsys MMkpo-
BUHT A1 HAaCTOWKWN pe3KOCTW. 3apucyinTe CTPOEHME BOJIbBOKCA B COOTBETCTBYIOLLEN sSiUEKe
Tabnuubl NO1.

8. M3yunTe CTpoeHne KOMOHUM BOIbBOKCA M 3anofiHuTe Tabnuuy N2, onupasicb Ha pUCYHKK
No1-2.

MpeacTaBnexve pesynbTaToB HabnoaeHUm

3agaHne 1.

PaccmMoTpeTb MMKponpenapaTt uau Kanao BOAbl C BOSIbBOKCAMU U BbISIBUTb UX CTPYKTYp-
HO-(DYHKLIMOHaNbHble 0CO6EHHOCTU. 3apucoBaTb 06bEKT B CBOOOAHYIO suerky Tabnuuy NO 1.

Ecnn u3yyaemble BOAOPOC/IN B XMBOM COCTOSIHWMM, TO HabnogaTb 3a UX ABMKEHUEM.

Tabauya Net
«CTpoeHue BO/IbBOKCa> .

PuUCyHOK MUKponpenapaTa Wccnepyembiin 06bekT
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HanTu n paccMoTpeTb Ha NpenapaTe KOMIOHWM, B KOTOPbIX 06pa3oBanvcb AoYepHue ocobu.
Tabauya Ne2
«0C06eHHOCTU CTPOEHUSI KOJIOHUU BOJIbBOKCA> .

Mpu3HakM ansa cpaBHEHUS BonbBOKC

KnetoyHast MembpaHa

LinTonna3sma
Aapo
lMnweBapuTensHas Bakyosb

CokpaTuTenbHas BaKyonb

Mnactuabl

CBETOUYBCTBUTENbHbIN [Ma30K (CTUrMa)

OpFaHeJ'IJ'IbI ABUXEHUA

BbiBoAgbI:

1.470 06LLEr0 Y OAHOKNETOUHLIX BOLOPOC/ENA 1 BOMbBOKCA?

2.YeM BONbBOKC OT/IMYAETCS OT OAHOKIETOUHbIX BOAOPOCNEN?

3.3a CYeT Yero BOMIbBOKC ABMXETCA?

4. C NOMOLLbO YEro OCYLLECTBSETCS NOSIOXMUTENbHbIN (POTOTaKCUC?

5. Kakune ocobeHHOCT CaMOBOCNPOMN3BEAEHNS XapaKTepHbI A/151 BONbBOKCA?
KoHTponbHble BOMPOCHI:

1. CKONbKO XryTUKOB MMEET Kaxxaas KNeTka BOMbBOKCA:

1.1

ENEN
A WN

OtBeT: 2.

2. Kak Ha3bIBalOT COBOKYMHOCTb BCEX CBSI3aHHbIX APYr C APYrOM K/IETOK OAHOro BO/bBOKCA?
1. TKaHb

2. KynbTypa K/eToK

3. KONMOHUS

4. wap

OtBeT: 3.

3. C NOMOLLbIO KaKMUX CTPYKTYP COEANHEHbI CMEXHbIE K/IETKN BOJIbBOKCA ApYr C APYrom?
1. nna3Moaecmsl

2. XKIyTUKK

3. HUTUK

4, pecHuyeK

Otser: 1.

4. Y10 B NnepeBoe C TIAaTUHCKOMO A3blKa O3HAYaeT BOSIbBOKC?

1. Kpyrnbivi

2. KaTawmmcs

3. ABMXKYLLMACS

4. BONYOK

OTBeT: 4.

180 B conepxaHue




Bnosiormns

5. B KaKylo CTOpOHY HanpaBneHbl XryTUKU KNETOK BOJSIbBOKCA?
1. BO BHYTpb KOIOHUK

2. HapyXy KONOHUK

3. HapyXXy W BHYTPb CTYAEHUCTOro KOMKa

4. pecHW4YKM OTCYTCTBYIOT

OtBeT: 2.

JlaboparopHasi pabota N° 10

«BnnsHne cpeabl Ha K/I€TKN KPOBM YeJsloBeKa»

TeopeTnyeckas YacTb

KpoBb 3TO 0Ha 13 pa3HOBMHOCTEN COEAUHUTENBHOW TKaHW. MNpeacTaBnseT cobon KneTku
HECKOJIbKMX TWUMOB B3BELUEHHbIX B Mia3me. Ha Aonto (hOpMeHHbIX 31eMEHTOB (KETKM KPOBK)
npuxoamTcs okono 45% ob6béma, a 55% coctasnseT nna3ma. MNokasaTtens pH KpoBM Bapbupy-
et ot 7,35 po 7,45. MNna3ma Ha 90% cocTouT 13 BoAbl M Ha 10% W3 pa3nnyHbIX PacTBOPEHHbIX
BeLwecTs (6enkun, MruHepasnbHble MOHbI U Ap.). bonblue Bcero n3 pacTBOPEHHbIX KOMMOHEHTOB B
MnnasMe KpoBW COAEPXKMTCS HATPUM-UOHOB. Cpean hOPMEHHLIX 3NEMEHTOB LOMUHMPYIOLLYIO
MO3MLIMIO MO KOJIMYECTBY KINETOK Ha €AMHMLY 06beMa 3aHMMatoT 3puTpoLmThl. B 1 MM3 kpoBw
COAEPXXUTCSH OKOSO 5 M/H. 3puUTpOLNTOB.

KoHuUeHTpauwms conen B nnasMe W KneTkax KpoBM BCerga A0/MKHA ObiTb MPUMEPHO OAMHAKO-
BON. OAHMMK M3 BaXXHEMLUMX CONEN KPOBU SIBASIOTCS XNopuabl. PacTBOp B KOTOPOM KOHLIEH-
Tpaums conu NaCl 0,9% Ha3biBaeTcs hur3nonornyeckmm. MosatoMy 601bLIMHCTBO TEKAPCTBEH-
HbIX MpenapaToB, KOTOpble BBOAATCA B KPOBSHOE PyC/io NPOU3BOASAT C UCMO/b30BaHUEM (K-
3M0/I0rMYECKOro pacTBopa. EC/M BO3HWMKAET pa3HOCTb KOHLEHTPaLUMWiA, 3TO MPUBOAUT K OCMOCY.
Ocmoc — 3710 anddy3ns Boabl Yepe3 MoyNnpPoOHMLAEMYL0 MeEMbpaHy M3 06nacT MeHbLUei
KOHLEHTpauuu B 0bnactb ¢ 60MblUeN KOHLEHTpauMed A0 YCTaHOBNEHUS paBHOBECUS. SBNEeHKe
0CMOCa WUrpaeT BaXXHYH Posib B MpOLIECCe NOAAEPXKAHMS NOCTOSIHCTBA BHYTPEHHEW cpeabl Ha-
LIero opraHu3ma.

OTKNOHEHME OCMOTUYECKOro AaBfieHUsl OT HOPManbHOrO (hM3MONOrMYEeCcKoro YpOBHS
BNIEYET 3@ COOOM HapyLlEHWE 0BMEHHbIX MPOLECCOB MeX/Y KPOBbO, TKAHEBOMN XUAKOCTHIO M
KneTkamu opraHusma. CunbHOe OTK/IOHEHWE MOXET HapyLWuTb CTPYKTYPY M LeNOCTHOCTb Krie-
TOYHbIX MeMbpaH.

M3MeHeHue cocTaBa nnasmbl KpoBY Npu A06aBNEHNM MMNEPTOHUYECKOrO UK TMNOTOHMYE-
CKOro pacTBopOB B /Tab0OpaTOpHbIX YCIOBUSAX, NO3BOJISET ONpeae/inTb CTeNeHb BaXKHOCTU paBs-
HOBECWS! KOHLEHTPALMI COMel BO BHYTPEHHEN Cpeae opraHu3Ma.

[MpakTnyeckas Yactb

Lenb paboTbl: V3y4nTb OCMOTUYECKME SBNEHUS B KNETKAX KPOBW YenoBeka.

O6opyaoBaHne n Marepuasbl: NPeAMETHbIE CTEKA, MOKPOBHbIE CTEKNA, HOYTOYK, BUHO-
KYNSIpHbIN MUKPOCKONM, MpenapaT KIETKW KPOBU YEnoBeKa..

TexHnKa 6e30MacHOCTH:

1. Nepea HayanoM paboTbl ocBoboaMTe paboyee MECTO OT NOCTOPOHHMX NPEeAMETOB.

2. CobntopaiiTe 0CTOPOXHOCTb NpU paboTe C NPeAMETHLIMU U NOKPOBHbLIMI CTEKNAMU BO
n3bexxaHne Nope3os.

3. MpucTynaitTe K paboTte TONbKO TOrAa, koraa ybeauTech B MCMPaBHOCTM MUKpOcKona. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu paboTe C HAM B OTHOLIEHUM NOPSAKA AENCTBUNA.

4. Mo okOHYaHWKM paboThbl NpMBEAUTE B NOPSAOK pabouee MecTo.
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Mopsigok BbinoNnHeHns paboTbi:

Paboma ¢ mukponpenapamamu

1. Hactpowte Mukpockon. CTonunk fo/mkeH 6biTb OMyLLeH, CBET chOKyCMpPOBaH B OKYNSIpe,
Avadparma NoNHOCTLIO OTKPbITA, YCTAHOBNEHO Manoe yBeMyeHve

(4 x10).

2. Pa3mectute MuKponpenapaT Ha NpeaMeTHOM CTOMMKE U NOAHMMUTE ero A0 KoHua. Mpu
3TOM cneauTe, YTobbl MOKPOBHOE CTEKNO N 06 BEKTUB HE CONMPUKOCHYIUCH.

3. nsas B oKynsp, MeANeHHO C NMOMOLLbI0 MaKpPOBMHTA OMycKaiTe CTONNK A0 MOSIB/EHNS
YETKOro n3obpaxkeHums.

4. PaccmoTpuTe Mukponpenapat npu 6onbwom yennyeHun (10x10), ncnonbys MUKpo-
BUHT AN HACTOMKM pe3KoCTU. M3yunTte 0COBEHHOCTM CTPOEHUS KIETOK KPOBM YenoBeka. Bbl-
nosiHuTe 3adaHue NO1.

5. Caenante onucaHve NpoLeccoB, NPOUCXOASILLMX C KNETKaMM KPOBM B pacTBOpax C pas-
NIMYHOM KoHUeHTpaumen NaCl.

MpeacTaBnexne pesynbTaToB HabnoaeHun

3agaHue 1.

PaccMoTpuTe MMKpONpenapaT KNEeTKM KPOBW YeoBeKa. 3apucymnTe uccneayemMbln 06bekT B
MycTyto sveiiky. poBeanTe CpaBHUTENbHLIA aHanM3 MoOpdOIOrMYeckor CTPYKTYpPbl KNETOK
KpoBM M306paxkeHHbIX Ha pucyHkax NQ 2—3, B 3aBMCMMOCTM OT pacTBOpa B KOTOPOM OHM Ha-
XO[sTCs. .

Puc.1. N30TOHMYeCKNM p-p Puc. 2. F'nepToHnYeckui p-p  Puc. 3. FTMNOTOHMYECKUI p-p

3agaHue 2.
Wcnonb3ys MaTepuanbl KapTUHKK 3anofiHUTe AaHHble B Tabnuue.

o X ¥t g
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Hypertonic medium
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BausiHMe cpefbl Ha CTPYKTYpY 3puTpouMTa

PacTBOp KoHueHTpauusa NaCl ®dopma 3puTpoumTa MpuumnHa
MNOTOHNYECKUI 0,2%
N30TOHMYECKUI 0,9%
rMnepToHUYeCKuUii 2%

Obpamume sHUMaHue!

B naHHoM paboTe He0bX0AMMO MCMONb30BaTb CONYTCTBYIOWME BUAEO(DPArMeHTbI, KOTOpbIE
MOMOryT BM3YyasiM3MpoBaTb BECb NMPOLECC M3MEHEHUS (POPMbI KIETOK KPOBY B 3aBUCMMOCTH OT
KOHLEHTPaLMn UCMosib3yeMbIX paCTBOPOB.

BbiBoAgbI:

1. Kaknmu cBovicTBamMu 06nagaeT h13nonormyeckuii pacteop?

2. Kak BnunsieT nosblweHne koHueHTpaumm NaCl B nna3me KpoBu Ha 3puUTPOLMTLI?

3.06bsACHMTE MPOLIECC FEMONM3a NPU NOMaAaHWUM 3PUTPOLIUTOB B FMMOTOHMYECKUI pPacTBOp?

4, Kak 0CMOTUYECKME SBNIEHUSI BAMAKOT Ha OpPraHWM3M YeioBeKa B MOBCEAHEBHOW XMU3HM?

KoHTponbHbIe BONPOCHI:

1. B KakoM pacTBope 06beM 3puUTpouMTa YBENNYMBAETCS:

a) W30TOHWUYECKNUI;

6) rMNOTOHUYECKNI;

B) rMNEepTOHWNYECKUI;

) pacTBOp HE BAMSET.

OtBeT: 6.

2. Mpwu kakoit koHueHTpaumn NaCl npomcxoanT CMOpLUMBAHWE 3PUTPOLIMTOB:

a) 0.2%;

6) 0,6%);

B) 0,9%);

r 2%.

Otsert: .

3. MoyeMy BO3HMKAET YyBCTBO XaXAbl NPU M3OLITOYHOM MOTPEONEHMM CONEHOW NULK?

OTBET: NOBbLILWEHNE KOHLIEHTPALMM COMEN B Nia3Me KPOBM NPUBOAUT K TOMY, YTO BoAa M3
MEXTKAHEBOM XMAKOCTW MOCTYNAEeT B KPOBSIHOE PYCNno. ITO Bbi3blBAET COCTOSIHAE OTEYHOCTM W
HefoCTaTKa Bfarn co CTOPOHbI KNETOK.

9KOJIOM'MYECKUE NCCNEAOBAHUA

JlaboparopHas pa6ora N° 1

«Mertogbl u3mepeHnsa abnoTnyecknx hakTopos OKpyxxaroljen cpeabl
(onpepenenune pH, HuTpaToB n x10pugoB B BOAE)»
Teopetnyeckas 4actb
MpupoaHas 1 NUTLEBAs BOAA COAEPXKMUT OFPOMHOE KONIMYECTBO KOMMOHEHTOB, HaXoALWmMX-
ca B HU3KUX (MeHee 1 %) u ynbTpaHuskux (MeHee 0,0000001%) KoHUeHTpaumsx. B ectecTBeH-
HbIX YCNOBWSX COCTaB BOA PErynupyeTcs NpUpoAHLIMU NpOLEeccamMun, B TO Xe BpeMs B pesy/bTa-
T XO3SWCTBEHHOM AEATENbHOCTM YenoBeKa NPOUCXOANT 3HAUMTENIbHOE M3MEHEHME COCTaBa
NPUPOAHbLIX BOA.
MpupogHas Boaa HAaX0AWTCS B HEMPEPLIBHOM B3aMMOAEWCTBUM C OKPY>KaloLlen Cpeaou.
OHa pacTBOpSET OpraHNYecknme N HeopraHMyeckue NpUMecK, CoAepXKaLumMecs B Noyse, aTMo-
cchepe, pacTuTensHOCTM M T. N. Cpean pacTBOPEHHbIX NMpUMecel B Boae ecTb kucnopog O, siB-
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NAOLMIACS HEOOXOANMBIM ANS XXU3HW BCEX NPEACTaBUTENEN BOAHOW dayHbl U dnopbl. OaHaKko
KMCNOPOA — CUNbHBLIN OKUC/IUTENb, B €r0 MPUCYTCTBUM 3HAUMTENIbHO BO3PACTaeT CKOPOCTb
KOppO3UM MEeTaIM4eckoro 060pyaoBaHmMs, HaXoAsLWErocs B KOHTAKTe C NPMPOAHON BOAOWN.
Mo3aTOMY ero coaep)XaHve B Bofe CTPOro pernaMeHTUpyeTcs U TLWaTeNbHO KOHTPOSIMPYETCS.

N3mepeHne pH npu KOHTPONe KayecTBa NPUPOAHON M NMUTHLEBOW BOAbI NMPOBOAMTCS MpakK-
TUYECKN NOBCEMECTHO. PeanbHas KOHUEHTpauMsi MOHOB BOAOPOAA BblpaXaeTcs B eAunHMLAxX
BOAOPOAHOIro nokasaTtens nnm pH.

LLikana pH naet ot 0 (KpalHe BbICOKasi KUCNOTHOCTb), Yepe3 Touky 7 (HeilTpanbHas cpe-
Aa) Ao 14 (kpaiiHe BbICOKasi OCHOBHOCTb). 3TN UMPpbl — OTPULATENbHBIN AECATUYHbINA Nora-
pUM KOHLIEHTPaALUMW MOHOB BOAOPOAA, BbIPAXXEHHOW B FpaMMax Ha iuTp.

B Touke pH = 7 koHueHTpaumsa H coctasnset 10— (0,0000001) r/n, HO NpK 3TOM KOHLIEH-
Tpaums OH- Takas xe.

[ns BCcero xuBoro B Boae (3a UCK/IIOYEHNEM HEKOTOPbIX KMCNOTOYCTOWYMBbLIX BakTepui)
MUHUMasIbHO BO3MOXHas BennunHa pH = 5; noxap, umetowmin pH<5,5, cumtaercs Kucnot-
HbIM. B OTCyTCTBME NtO6LIX 3arps3HMTENEN Y A0XAEBOW BOAbI 0ObIYHO Criabokucnas peakums
(pH = 5,6), NOCKONbKY B HEW NIErKO paCTBOPSETCS YIEKUCbIN ra3 M3 Bo3ayxa C 06pa3oBaHu-
€M cnabom yronbHOM KUCNOThI. Y MPeCHOBOAHbIX 03ep, PyYbeB 1 npyaos pH Boabl 06bIYHO CO-
CTaBNseT 6-7, 1 OpraHu3Mbl afanTMPOBaHbl MMEHHO K 3TOMY YpOBHIO. B nuTbeBoM Boge aonyc-
kaeTca pH = 6-9. bonoTHas Boaa bbiBaeT 06bl4HO Kucnas (pH = 4-5) 3a cyeT opraHnyeckmx
KWUCNOT, @ HOpManbHas, Y1CTas BoAa MMEET 3HayeHue, 6nm3koe K HenTpanbHomy (6,5-8,5).
MpUHATO cunTaThb, YTO 3HaYeHue pH ot 5,5 ao 8,5 aBnseTcs onTuManbHbIM ANs pa3BUTUS BOA-
HbIX (OPM XW3HW. Pe3koe n3MeHeHne pH B BOAOeMe MOXET NMPUBECTU K paCTBOPEHUIO B BOAE
HEKOTOPbIX COEAUHEHUIA 1 OTPaB/IEHNIO BOAHBIX OpraHM3MoB. Ecnn 3HaueHne pH HeOXMAAHHO
COBVHYNIOCb B KUCMYIO USIN LLENOYHYIO CTOPOHY, cneayeT 0bpaTuTb BHUMaHWe Ha BO3MOXHbIE
NPOMbILLIEHHBIE BbIOPOCHI.

[pakTnyeckas 4actb

Lenb paboTbi: OCBOMTb HEKOTOPbIE METOAbI U3MepeHus abnoTuyeckmnx (PakTopoB OKpY-
XAIoLLEN Cpeabl Ha MpUMepe onpeaenenus pH, Xx1opuaoB M HUTPATOB B BOAE.

O6opyaoBaHHe:

1. KomnbloTep .

2. KoMnbtoTepHbI MHTepdeic cbopa aaHHbIX Releon Lite.

3. Jatumnku pH, MHAWMKATOPHbIE NMOMOCKK, HATPAT MOHOB WU XNTIOpPWL MOHOB.

4, ObbeKT uccnefoBaHus: BoAa BOAOMPOBOAHAS, BOAAa WX akBapuyMa, Boa NWUTbeBas.
(B NPOEKTHOW AeSTENbHOCTU MOXHO MCMONb30BaTh U ApYre UCTOYHWKM BOAbI, B3ATOW U3 pekM,
03epa, bonora).

UHCTpyKymMa K BbINOIHEHUIO 1abopaTopHOH paboTsi:
1. Kak paboTaTb C AaTumkamy CMOTPUTE MHCTPYKLUMIO B METOAMYECKOM PYKOBOACTBE
K nabopartopuu .

OnbIT 1.
OnpegeneHwne pH B npobax BoAbl
MonocKy UHANKATOPHOM ByMaru NoOMecTUTb B NPOBMpPKY, coaepiaLllyto npuMepHo 5 cm3
nccneayemon Boabl. OKpacky MHAMKATOPHOM GyMaru CpaBHUTb CO LUKANOW. AHANOrMuyHo
3anyckaem nporpamMmy Releon Lite, nogksto4aeM AaTyumku 1 NMpPOBOAMM M3MepeHue pH.

OnbIT 2.

OnpegeneHve coaepxaHust xnopuaos B npobe Boabl. 3anyckaem nporpammy Releon Lite,
NOAKNIOYAEM AATUMK X/TIOpMA UOHOB, M NPOBOAUM U3 U3MEPEHNE BOAbI.
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OnbIT 3.
OnpepeneHue cogepXxaHusi HUTpAToB B Npobax Boabl. 3anyckaem nporpamMmy Releon Lite,
NoAKN0YaEM AaTUMK HUTPAT MOHOB, U NPOBOAMM UCCNEA0BAHME BOAbI.

Pe3ynbTaTbl 3KCNEPUMEHTOB

Bona pH ClL- NO3-

BoagonpoBoaHas

MnTbeBas

AkBapunyMHas

BbiBoAgbI:

CpaBHUTb pH, coaepXxaHne HATPAT, X10pMa0B MOHOB B HECKONbKMX Npobax Boabl (ancTun-
NNPOBAHHas, BOAOMPOBOAHAS, U3 NPUPOLHOrO UCTOYHUKA).

Hanaute B MHTEPHETE A0MYCTUMbIE HOPMbI HUTPATOB, XIOpUAOB M pH 1 NpoBeaeTe cpas-
HeHue.

KoHTponbHbIe BOMPOCHI:

Kakumu nokasatensiMy XapakTepusyeTcs KayecTBO BOAbI?

Kak opraHnsoBaTb HabntoaeHne 3a COCTOSIHUEM BOAHbIX 06 BbEKTOB?

Kak BNusieT u3MeHeHne CoaepXKaHns KUCIOpoAa Ha OpraHn3Mbl- rApOOUOHTDI?
OxapaKTepu3yiTe OCHOBHblE WCTOYHWKM 3arpsi3HEHWS! BOAbI.

Mepeuncnute abuoTudeckne (akTopbl B BOAHOM cpeae 0buTaHus

Uik wn =

JlaboparopHas pabora N° 2

«0yeHKa ypOBHSA 3arpsi3HeHns1 atTMoCcepHOro BO3gyxa BelyecTBaMy,
nonagarolMMM B OKPYKaroLyyto cpeay, B pesynbtare paboTbl aBTOTpaHCnopTa»

TeopeTnyeckasa Yactb

ABTOMOOMIbHBIN TPAHCMOPT OTHOCMTCS K OCHOBHbLIM MCTOYHMKAM 3arpsi3HEHNUS! OKpYyXato-
en cpeabl. B KpymHbIX ropoaax Ha A0NK0 aBTOTPaHCMOpTa MpuXoauTcs 60nee MoOBMHLI
obbeMa BpefHbIX BbIOPOCOB B aTMOCdepy. YpOBHM 3arps3HeHUs BO3AyXa OKcMaamu as3oTta u
yrnepoga, yrnesofopogamu un Apyrvumy BpeHbiMK BelecTBaMu Ha 60/blUMHCTBE aBTOMaru-
cTpanei B 5—10 pa3 npeBbIlaloT NPeAeSbHO A0MYCTUMbIE KOHLEHTPALUK.

Mpy OKUraHMM B aBTOTPAHCMOPTHBIX YCTAHOBKAX TOMIMBA B BO34YX Bbl6packiBAeTCs € Npo-
AYKTaMMn CropaHust U CEPHUCTBIN aHMMAPWUA, KOTOPbINA, COEANHSIACh C aTMOCEpHO Bnarow, ob-
pa3yeT CEPHUCTYIO U CEPHYIO KUCNOTbI, MOMaAatowwne, B KOHEYHOM CHETE, U B MOYBY, 1 B BOAY.
MofobHble arpeccnBHbIE BELLECTBA OKa3biBalOT CUbHOE BpefHOe BNSHWE, Npexze BCero, Ha
pacTUTENIbHLIN MUP, YTHETas fleca Ha 6onblunx Tepputopusix. CkannneasiCb B BO3AYXE, OHM
YrpoXatoT TaKxe >XWBOTHOMY MUPY WM YesioBEKY, MHTEHCMBHO pa3pyLialoT MeTanmyeckue
KOHCTPYKLMW, NTAKOKPACOYHbIE MOKPbITUSI, BETOHHbIE M KaMEHHblE COOPYXeHUsl. BonbLuon
BpeZ HAHOCMTCS 34aHUSAM, MOCTaM, apXUTEKTYPHbIM MAMSITHUKAM W APYrM COOPYXXEHMSIM.

[ons oTpaboTaBLIMX ra30B aBTOMOOWEN B 3arpsi3HEHUM aTMOCHEPHOIO BO3ayxXa 60/bLIMX
rOpOAOB M3MEHSIETCS B 3aBMCUMOCTU OT BPEMEHW M MPOMOPLMOHANbHA MHTEHCMBHOCTU ABWXE-
HWS1 TPAHCMOPTHBIX CPeACTB. MMHUMaNbHas KOHUEHTPaUMsl BpeAHbIX BelwecTs HabnaaeTcs B
HOYHbIE Yacbl, KOraa Ux coaepaHue B BO34yXe B HECKONbKO pa3 MeHblle, YeM gHeM. Makcu-
ManbHas KOHLEHTpauusi OTMeyaeTcs B 4Yacbl nMuK. ATMocdepa ynuy CamMoOuvumLLAeTcs B pe-
3yNnbTaTe NPOBETPUBAHMS. pn OAHOM W TOW e MHTEHCMBHOCTW ABWXEHMS GOJblUEe 3arpsi3He-
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HME BO3AyXa OTMEYAETCs B paloHax, NI0THO 3aCTPOEHHbIX BbICOKMMM 3AaHWSIMU, U BAONb [10-
pOr C Y3KOW NPOoe3eW YacTbto.

aBTOMOOMNbHBIX ABMraTensx XMMMYecKast 3Heprus Tonnuea npeobpasyercs B TENnOBylo, a
3aTeM B MEXaHUYeECKYLo paboTy. Mpouecc BbICBOOOXAEHNS XMMUYECKOW 3HEPTUK peannm3yeTcs
NOCPeACTBOM rOpPeHusi, NPy KOTOPOM peareHTbl SHEProHOCUTENS COEANHSIIOTCA C KUC/TIOPOAOM.
B npoaykTax OKUCAWUTENbHBIX PEaKLMIN COAEPXaTCs: OKCUA YrNepoaa, OKCMAbl a30Ta, OKCUAbI
cepbl, YrneBoAopoAbl, anbAernabl, COeAMHEHNS CBUHLA,

B TpaHCMOPTHOM MaLIMHOCTPOEHWM B TOM WAM MHOM CTEMEHU MCMONb3YETCS PTyTb. 3apaxe-
HWe cpeabl 06UTaHMs PTyTbio NPeACTaBNseT 60/bLLUYI0 ONACHOCTb. YCTAHOB/IEHO, YTO PTYTb HE
TOMbKO pPacCTpanBaeT 340POBbE, HO M HApYLIAET FreHETUYECKMIA annapaT, OKasblBas oTpuLa-
TeNbHOE BO3AEWCTBME Ha NOCNeayoLmne NMoKOEHNS.

Mo BO3AEMCTBUIO HA OPraHM3M YesIoBEKa KOMMOHEHTLI 0TpaboTaBLUMX Fa30B MNOApa3aens-
toTCS:

1) Ha TOKCMYHbIE — OKCMA Yriepoaa, OKCMAbl @30Ta, OKCMAbI CEpbI, YINEBOAOPOAbl, anbae-
rmabl, COeANHEHMS CBUHLA;

2) KaHUeporeHHble — 6eH3NnpeH;

3) pasppaxatowlero AecTBMS — OKCUAbl CEPbI, YTEBOAOPOADI.

BnusHue nepeyncneHHbiX KOMMOHEHTOB OTPaboTaHHbIX ra30B Ha OpraHu3M YesnoBeka 3a-
BUCWT OT X KOHLIEHTPaUMKM B aTMOCcdepe U NPOAOIKMTENBHOCTU AEACTBUSI.

Okcma yrnepoaa npy BAbIXaHWM MOMAAAET B KPOBb U 06pa3yeT KOMMIEKCHOE COEAMHEHWE C
remornobuHom — kapbokcuremornobuH. Okcma yrnepoga pearmpyeT ¢ reMoriobMHoMm B
210 pa3 bbICTpee, YeM KMCNOPOA, YTO MPUBOAMT K Pa3BUTUIO KWUCNOPOAHOM HELOCTAaTOYHOCTU.
Mp13HaKaMy KUCNOPOAHON HEAOCTAaTOYHOCTU ABNSOTCA HapyweHnust B LIHC, nopaxeHus abi-
XaTeNIbHOW CUCTEMbI, CHUXXEHWUE OCTPOTbI 3pEHUSI. YBETMUYEHHbIE CPEAHECYTOUHbIE KOHLIEHTpPa-
LMK OKCKZAa yriepoza cnocobCcTBYIOT BO3PACTaHUIO CMEPTHOCTM UL, C CepAEYHO-COCYAUCTbIMU
3aboneBaHuaMu.

Okcug yrnepoaa B BO3AyXe B 3aBUCMMOCTM OT CTENeHW KOHLEHTpauMn Bbi3biBaeT cnaboe
oTpasneHue yepe3s 1 4 (koHueHTpauus C = 0,05 06.%), noTepio CO3HaHMS Yepe3 HECKONbKO
BaoxoB (C = 1 06.%).

Bo3pacTaHue KOHUEHTpaLUmm oKcnaa yrnepoaa onacHo BO3HMKHOBEHMEM NMAPHUKOBOMO 3¢-
(hekTa, KOTOPbIA NPUBOAMT K BO3pacTaHMIO TEMMEpaTypbl BO3AyXa Y NOBEPXHOCTM 3eMAu.

[yTW CHWMXXEHWSI BPEAHOrO BO3AENCTBMS 3TUX BbIOPOCOB CNEAYIOLIME: NEPEXOA Ha ra3 um
HE3TUNMPOBAHHbIN 6EH3NH (TOKCMYHOCTb MpK 3TOM CHMXAETC B 18—22 pasa), noBbllEHNE
MONTHOTbI CrOpaHus 3a CYET aBTOMATMYECKOro ynpaBneHWsi NPOLECCOM, CMeLManbHbIX CUCTEM M
PEryMpPOBOK. TO CKa3bIBAETCS M HA pacxofe 6eH3nHa. 3aMeHa KapblopaTopHbIX ABUraTeNew,
rAe 370 BO3MOXHO, AN3e/bHbIMU, AAKOLMMI MEHEE BpeaHble BbibpoChl.

PelueHne BONPOCOB MO CO3AAHMIO 3M1IEKTPOTPAHCMNOPTA, B T.4Y. N0 BennymHe npobera c oa-
HOM 3apsiAKM 1 CHUXXEHWIO BbIOBPOCOB OT akKyMYyNsSiTOPHbIX 6aTapeit. MepeBoa 0bLecTBEHHOIO
TPpaHCMopTa Ha 3NEeKTPUYECKYIO TArY TaM, rae HeT aeduunTa sHeprum (METPO, TPOINENBYCHI U
Aap.)

Kpome OXKvxeHHOro (CxaToro rasa), MHorme cneuvanvcTbl npeapekatot 6onblioe byayliee
XMAKOMY BOAOPOAY, Kak MPaKTUYECKMU MAeanbHOMY, C SKONOrMYECKON TOUYKM 3pEHUS, MOTOP-
HOMy TonnmBy. Ho cylecTBytoT NpobneMbl, CBS3aHHbIE Kak CO CBOWCTBAMM CaMOro BOAOpOaa,
TaK M €ro NpoM3BOACTBOM.. VICTUHHBIN NEpPenoM B MMPOBOM TOMIMBHOM 6a3e Ha OCHOBE BOZO-
pofa MOXeT OblTb AOCTUTHYT NyTEM NPUHLMMMANBLHOrO M3MeHeHUs Crnocoba ero Npou3BOACTBa,
KOrla MICXOAHBIM CbIpbEM CTAHET BOAA, @ NEPBUYHBIM UCTOYHMKOM SHEPTM — COSTHLIE UMK CU-
na nagatoLlen Boael.
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MpakTnyeckas pabota

Lenb paborbi: V3yunTb 3KCNPECC-METOAUKY OMpeaeneHns CTeneHW 3arpsi3HeHUs aTMmo-
chepHOro Bo3gyxa TOKCMYECKMMM BeLeCTBaMu, COAEPXaLMMUCA B BbIXIOMHbIX rasax (Ha
npUMepe yrapHoro rasa) ropofAckoro aBToTpaHCnopTa.

O6opyaoBaHue:

1. KomnbtoTep .

2. KomnbloTepHbIn MHTepdenc coopa AaHHbIX Releon Lite.

3. Jatuuk onpeneneHns yrapHoro rasa.

4, KanbKynsitop; py4ka; 61m0KHOTbI; CEKYHAOMEP; NMHENkKa.

UHCcTpyKymns no BbinonHeHnI0 nabopaTtopHoi paboTbi:

Kak paboTaTb C AaTuMKaMu CMOTPUTE MHCTPYKUMIO B METOAMYECKOM PYKOBOACTBE
K nabopartopuu.

1. BblbpaTb yyacTok aBToTpacchl BOnM3N y4ebHOro 3aBefeHuns (Mecta XWUTEeNbCTBa, OTAbIXA)
AnuHor 0,5—1 KM, MMetoLLmMn XopoLumii 0630p.

2. 3anyckaeM KOMMblOTEpPHbIN MHTepdenc cbopa AaHHbIX Releon Lite. C NOAKMOYEHHbBIM
AaTYMKOM yrapHOro rasa.

3. ®UKCMpYeM KOHLIEHTPALMIO YrapHOro ras3a OKoJ10 LWKOJIbl, 40POre, B LWWKO/LHOM Cajy.

4. AHanornyHble 3amMepbl MOBTOPSiEM Yepe3 Yac (MOXHO caenaTb HECKOMbKO BapuaHTOB No
BpeMeHW)

5. Bce gaHHble 3aHOCKMM B Tabnuuy.

wKona aBsop popora WwK. cag

Cco
CO (4epe3 1 vac)

Mo pe3ynbTaTtaM paboThbl OLEHWUTb 3KOIOMMYECKYIO CUTYaUMIo Ha AaHHOM y4yacTKe A0poru u
pa3paboTaTb MeponpUATAA MO YMEHbLLEHUIO KONMYECTBa BbIOPOCOB ¥ MO 3awmTe atMochep-
HOro BO34yXa M YesloBeKa OT UX BO3LENCTBUSI.

OTBETUTb MUCbMEHHO HA KOHTPOJIbHLIE BOMPOCHI.

KoHTponbHbIe BOMPOCHI:

1. Kakue BellecTBa OTHOCATCS K 3arpsi3HUTENSM BO3ayXa?

2. Kakoit BK/laa BHOCMT @aBTOTPAHCMOPT B 3arpsisHeHMe 06bEKTOB OKpYyXXalolen cpeabl B
ropogax?

3. Kakue npsiMble KpUTepUmM OLLEHKN COCTOSIHMSI aTMoCdepbl Bbl 3HaeTe?

4., Kak 3arpsisHeH1e BO3ayXa BO3AENCTBYET HA XU3HEAEATENbHOCTb PACTUTENbBHBIX M XU-
BOTHbIX OpPraHn3MoB?

5. MpeanoxuTte KOMMNIEKC Mep, COAENCTBYIOLLMX PELLEHMIO SKONOMMYECKUX NPobeM, CBS-
3aHHbIX C aBTOTPAHCMOPTOM.

JlabopatopHas pabora N° 3

«®OTOTPONN3M Y pacTeHnm»
TeopeTtunyeckad 4actb
B 3aBMCUMMOCTM OT UCTOYHMKA pa3fpaxxeHus pa3nnyatoT: ¢poToTponuam (BInsSIHWE CBETA),
reoTponumaM (AeNCTBUE CUIbl TSHKECTM), TUMOTPONMU3M (AEACTBME MEXAHUYECKOrO pa3apaxu-
Tens), XeMoTponu3M (BIMSIHUE XMMUYECKOro CoCcTaBa cpeabl). Hanbonee nsyyeHHbIMM 1 Npu-
MEHSIEMbIMUM B 1TabOPaTOPHbIX YCOBUSX SBASIOTCS (DOTOTPONUYECKMUE U reoTponnyeckmne asu-
XXEHWSI pacTeHWN. [NepBble BbI3bIBAOTCS Pa3HOM MHTEHCUBHOCTBIO OCBELLEHWS], @ BTOPbIE BO3-
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HUKAIOT NoA AENCTBMEM CUIbl TSHKECTW, KOTOpasi BCErAa HanpaBfieHa B OfHY CTOPOHY — K
LeHTpy 3emMnu.

3eneHble pacTeHNs aKTUBHO MCNONb3YIOT CONMHEYHYIO SHEPIUIO A1 CUHTE3a OpraHUYeCcKmX
BelecTB. B goMawHuxX ycnoBumsix Mbl HabnoaaeM cUTyaumio, Koraa UCTOYHUK CBETA TOJSbKO C
OAHOMN CTOPOHbI (Yepe3 OKHO) M BCE PaCTEHNUS NOBOPAYMBAIOT CBOM IMCTbS K CBETY. Ecnm pac-
TeHune noBepHyTb Ha 180 rpaaycos, TO Yepe3 HEKOTOPOE BPeMS JINCTbSt CHOBA OKaXYTCs Mo-
BEPHYTbIMU K CBETY.

SBneHne nonoXmTenbHOro GoToTPONM3Ma XapakTepHO AN 60NbLUMHCTBA HAA3EMHbIX Be-
reTaTMBHbIX OPraHoOB, TaKMUX KaK cTebenb U NMUCTbS. BUONOrMYecKnM UCKIOYEHNEM SBNSIIOTCS
HacekoMosHble pacTeHus. [lapBuH onpeaenun, YTo JIMCTbSt POCSHKM M MyXOJSIOBKM COBeEp-
LIEHHO HEYYBCTBUTENbHbI K CBETY MPU AOCTAaTOYHOM KOMIMYECTBE XUBOTHOM MULLM.

He obHapyXuBatoT YyBCTBUTENILHOCTU K CBETY Y pacTUTENIbHbIX OpPraHOB He MoABeprato-
LUMXCS B NPUPOAHBIX YCI0BUSX BO3AENCTBMIO CBETA, KaK, HanpuMep, NoA3eMHble KOpPHU. B Tex
Xe Cyyasx, Korga Takas 4yBCTBUTENbHOCTb MMeeTCs (KOpHM ropyuunubl), To hoToTponuyeckas
peakumst HOCUT OTpULATENbHBIN XapaKTep.

[MpakTnyeckas Yactb

Lenb paboTbi: 3yunTb BNUSHWE CBETA Ha Pa3BUTUE Pa3HbIX OPraHOB PaCTEHWN.

O6opyaoBaHMne M Marepmrasibl: BOLHbIN PAacTBOP, HOYTOYK, MUHEpPaNbHble yaobpeHus,
NPOPOCTKK 6eno ropunubl, 1amna, AaTYMK OCBELLEHHOCTH, EMKOCTU ANS BOAbI.

TexHuka 6e3onacHocTh:

1. Nepen Havanom paboTbl ocBOHOAMTE paboyee MECTO OT NOCTOPOHHUX MNPeaMETOB.

2. o okoH4YaHuK paboTbl NpuBeanTe B MOPSAOK paboyee MecTo.

Mopsigok BbinonHeHus paborbl:

1. MNoarotosuTb NabopaTopHoe 0bopynoBaHNE ANF NPOBEAEHUS OMbITa.

2. B3aTb 6 npopocTkoB 6€n0i ropunLbl M NOMECTUTb MX B BOAHLIN PacTBOp, B KOTOPOM 6y-
AYT coaepxaTbCs BCe HeobXxoanMble Ans pocTa CoMu.

3. YctaHoBuTb namny ans 3 poctkos (1 rpynna) TakuMm o6pa3oM, 4Tobbl KOpeHb noasepran-
€S BO3AEWCTBMIO CBeTa HapaBHe co ctebnem. [Ins Apyrux pacteHwii (2 rpynna) yCTaHOBUTb
namny, 4Tobbl KaXablM NPOPOCTOK OCBELLANCS C OAHOWM CTOPOHBI.

4. MNpoBOAUTb PErUCTPALIMIO AaHHbIX OCBELLEHHOCTM exeaHeBHO yTpoMm (8:00-9:00), B oben
(12:00-13:00) 1 nocne ypokos (15:00-16:00).

5. Pernctpaumio AaHHbIX NpoBOAWUTbL N0 15 MUHYT, B TeyeHue 5 aHen.

6. [laHHble 3aMepoB 3aHeCTW B Tabnuuy.

7. COXpaHWTb AaHHble OonbiTa.

O6bpamume sHuMaHue!

[MPOPOCTKM rOpYMLbl MOXHO MOYYMTb, UCMONL3YS AN Pa3BUTUS CEMSH 4Yaluku [leTpu.
Koraa nosiBaTca Monoaoii ctebenek u KopeHb, X HEOBXOAUMO NEPEMECTUTL B EMKOCTb C BOA-
HbIM pacTBOPOM. [TOMMMO ropYMLLbl MOXHO MCMOb30BaTb NPOPOCTKM OBCA.

BennumnHa, n3mepsieMast KOMYECTBOM CBETOBOW SHEPrM, NaAatoLLei Ha eAMHULYY NOBEPX-
HOCTM Tena 3a OAHY CEKYHAY, Ha3blBAETCA OCBELLEHHOCTBIO M U3MEPSETCs B toKcax (1K),

MpeacTaBnexve pesynbTaToB HabnoaeHUi
3aganne 1.
OnpenenuTe Kakune U3MEHeHUs! B pa3BUTUM OPraHOB pacTeHMs Bbi3Ban CBET. [alTe Ha3Ba-
HUS 3TUX peakLui pacTUTENbHOrO OpraHM3Ma.
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PaccMoTpuTe NPOPOCTOK 6€n0ii FopUMLIbl NPY OAHOCTOPOHHEM OCBELLIEHWM.

3agaHue 2.

CpaBHVITeJ'IbHOG nccnefoBaHve BMSAHWUA OCBELLEHHOCTU Ha pasBUTHE paCTEHVIl\/'I.

O6paboTka n aHanNu3 pe3ynbTaToB:

MakcuManbHble BeMUMHbI OTOTPONUYECKOro u3rinba BepxyLLKM Mnpo-
pocTka (MO — MakcuMManbHOE OTKIIOHEHME)
Bpems OcselLeHHOCTb (K — Mpynna N91 Mpynna N92
(aHw) JIOKC) MO (MM) MO (MM)
Kopert Crebenb KopeHb Crebenb

1

2

3

4

5
BbiBoAgbI:

B pesynbTaTe Yero BO3HMKAOT hOTOTPONMYECKME U3rnbbl Y OpraHOB pacTeHUn?

MoyeMy Npu paBHOMEPHOM OCBELLEHMM MPOPOCTKOB KOpPEHb U CTebenb pacTyT npsiMo, a
npwv 04HOCTOPOHHEM HabnoaatoTcs U3rnbbl OpraHoB?

Kakue elle dakTopbl MOryT BAMSITb HA XapakTep peakuuu OpraHoBs?
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Momowb yuutento

MepeuyeHb TeM yuye6HO-UCCNEAOBATENbCKON U NPOEKTHOU AEATE/IbHOCTH
LLUKOJIbHUKOB

Paspen «PacTteHus un 3konorus»

BnusiHMe «XuBOW» U «MEpPTBOWA» BOAbI HA POCT W PasBUTUE PaCTEHWI.

ApanTaums pacTeHuUM K BbICOKMM TeMnepaTypam.

Bronorus. PasHOBMAHOCTN MOXOO6PA3HBIX.

B Mype nuwwanHnkos

B3anMHoe BnusiHue pacteHnn

B3anMHble NpucnocobneHnst pacTeHNM N HACEKOMbIX

BnpoBow coctaB n 0CO6EHHOCTM pacnpoCTpaHeHNs! BOAHLIX PacTeHU 03epa

BnaoBoii cocTaB pacTUTENbHOCTM paiioHa.

BnaoBoi cocTaB TPaBAHUCTbIX PACTEHMIA, MPOM3PACTaOLLMX OKOJSIO POHUKOB PaiioHa.
BnusiHne JlyHbl Ha poCT 1 pa3BUTHUE PaCTEHNUN

BnusiHne a30THbIX YA0OPEHU Ha POCT ¥ Pa3BUTUE PacTEHWIA.

BnusiHne a30THbIX YA0OpeHni Ha (POpMMPOBaHKE 3eN1EHOM MacChl.

BnusiHne aHTUOMOTMKOB Ha BCXOXECTb U POCT PacTEHUN.

BnusiHne rugporensi Ha CKOpOCTb NpopacTaHUs CEMSIH PacTeHUW pPa3HOro BereTauu-
OHHOrO Nepuopaa.

BnusHMe 3anacHbiX NUTaTENbHbIX BELWECTB CEMSAA0MAEN HA POCT W pa3BUTUE MPOPOCTKA.
BnusiHne noHoB Pb2+, Cu2+ 1 H+ Ha pocT v pa3BuUTHE pacTEHUN.

BnusHMe MarHUTHOM BOAbI Ha XWU3HEAEATENbHOCTb PaCTEHW.

BnusiHne MoYeBMHbI Ha NpopacTaHMe CEMSIH U MOCNEAYIOLLMIA POCT MPOPOCTKOB.
BnusiHne My3blKM Ha poCT ¥ pa3BUTUE PacTEHUM

BnusiHMe ocBeLLEHHOCTM Ha POCT U pa3BUTME PacTEHMIA.

BnusiHMe nuTaTeNbHbIX 3NEMEHTOB Ha POCTOBbIE MPOLIECCHI PaCTEHMI.

BnusiHne noyBbl Ha POCT M Pa3BUTUE PACTEHNMN.

BnusiHne npogo/mKUTENbHOCTM OCBELLEHWSI HA ABMXEHME NUCTbeB Kucamupl (Oxalex
acetosella).

BnusiHme pasnnyHbix 6MOCTUMYNSTOPOB Ha BCXOXECTb CaA0BbIX PACTEHUN.

BnusiHne pa3nunyHbIX BUAOB NOYB HA Pa3BMTUE PAaCTEHUN.

BnusHue cBeTa, TENNa M BOAbl Ha POCT U Pa3BUTHE PACTEHWIA.

BnusiHne cepebpsiHOM BOAbI Ha pacTeHus

BnusiHMe cnoB 1 My3blkM Ha POCT M Pa3BUTHUE PACTEHUMN.

BnusiHMe CONHEYHOro CBETa M KauecTBa MOYBbLI HA POCT M Pa3BUTME PacTEHUM.
BnusiHne conHeYHoro cBeTa Ha NpoLecc POTOCMHTE3a B PaCTEHUSIX.

BnusHMe TabayHoro ApiMa Ha POCT PacTEHUM.

BoaHble pacTeHns o3epa

Bo3bMu noa 3awmTy. Peakue pacteHus.

Bonwe6bHble pybaxu U3 Kpanmebl — CKa3ka Uan peanbHOCTb?

[nKopacTyLime pacTeHMS B HALLEM MUTAHUW.

[lypMaH — pacTeHue-ybunua?

3HayYeHne MUHEPanbHOro MUTAHWS ANS PacTEHWN.

M3yyeHune BUAOBOro MHOroobpasust pacTEHMUI MOEro Nocenka.

M3yyeHune BMAOBOro pa3Hoobpasuns TPaBSHUCTbIX AUKOPACTYLLUMX PacTEHWI NMPULLKOSb-
HOro yyacTtka.

N3y4yeHne BAMSHMS NMpaMua Ha NpopacTaHWe CEMSH, POCT M Pa3BUTME PaCTEHWN.
M3yyeHune BNWSIHWS CBETA Ha pacTeHus.
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M3yyeHune ANMTENBHOIO BAUSIHWAS 3NEKPOMArHUTHOMO U3MTYYEHNS! BbICOKOBOJIbTHOMN Ni-
HUW 3NeKTponepeaay Ha KoCTpeL, 6e30CTbii 1 NbIpein NoN3y4uil.

Pa3pen «YenoBek u akonorunsa»

MNuweBapeHune

MuweBapuTenbHas CUCTEMA U COBPEMEHHOE MUTAHME LIKOIbHUKOB.
[NponcxoxaeHune yenoseka

CepaeyHo-cocyancTble 3aboneBaHus

Cepaue v BIMSIHWE Ha HEro XMMUYECKUX NpenapaTos.

Cepaue yenoseka

Cnamckme 6nm3HeLbl

Ckenet yenoseka

CoBEpLUEHCTBO YEI0BEYECKON PYKU

CoH yenoBeka

CpaBHuTENbHAs XapaKTepucTka paboTbl cepaua YenoBeka U XMBOTHbIX MeTogoM K.
CTapeHue yenoBeka 1 BO3MOXHOCTb beccmepTus.

CTpoeHuMe 1 CBOMUCTBA KOCTEM.

CTpoeHue v PYHKLUMN KNETOK

CTpoeHue cepaua

CTpoeHue ckeneta 4yenoseka. Koctu

TalHa KpacHbIX yLLEN.

dusmka cepaua

XMMUYECKMe 3N1EMEHTbI B OpraHu3Me YesnoBeka.

Mpobnembl coOBpeMEHHON 3KOMOrMK. 3aboneBaHMs HEMH(EKLIMOHHON NpUpOAbl, CBS-
3aHHbIE C BNMSIHMEM (haKTOPOB OKpYXKatoLLe cpefbl.

MpobnemMbl COBPEMEHHON 3HAOKPMHONOMMMK. 3aboneBaHns S3HAOKPUHHOW CUCTEMBI.
CTpyKTypa 1 pacnpoCTpaHEHHOCTb, NPOodUIaKTHKa.

PaunoHanbHoe nuTaHue. [ueTtoTepanus.

CeCcTpUHCKOMN AeNo B MeanUMHE.

CoBpeMeHHast UCTopusi MeanUMHbl. MeanumHa Halero permoHa.

CrnopT BbICOKUX AOCTMXEHUIA U €F0 BNNSIHUE HA 3A0POBBLE.

CnopT 1 ero BAMsSIHWE Ha 340POBbE MOSIOAEXM

dopMupoBaHue 3a0poBbecbeperatoLLei cpeabl B CUCTEMe 06pa30BaHus.
dopM1poBaHME CUCTEMbI 3HAHWUI O 34OPOBOM 06pa3e XM3HWU Y OAHOKNACCHUKOB.
LLIkona — ocTpoB 6e30nacHOCTH

LLlyM 1 ero BAusiHWE Ha OpraHW3M 4enoBeka.

M3yyeHne MEAOHOCHBIX pacTEHMI OKPECTHOCTEN ropoaa.
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MepeueHb AOCTYMHbIX UCTOYHUKOB MHGOpMaLum

B pa3aene npeacTaBneH CMCOK KHUM U CCbITOK Ha CalTbl, B KOTOPbIX 601ee nogpobHo
OCBSILLEHbI Pa3/IMyHble acneKTbl pacCMaTpUBaEMbIX BOMPOCOB. X MOXXHO peKOMeHA0BaTb Kak
YUMTENIO, TakK M 06yYaeMbIM, NPOSIBMBLUMX MHTEPEC K M3y4YaeMOo TeMe.

BopoHuHa I.A., ViBaHoBa T.B., KanuHosa I'.C. buonorus. lMNnaHnpyemble pesynbtathbl. Ch-
cTeMa 3agaHuid. 5—9 knaccol. Mocobue ans yuutenen obweobpasosat. opraHuzaumni / Mog
pea. .C. KoBaneson, O.B. JlornHosoi. — M.: MNpoceelueHne, 2017.

FanoHtok 3.I. Bruonorus. MnaHmpyemble pe3ynbTaTbl: KapTa NPOXoXaeHUs paboyen npo-
rpaMmbl. 5—6 knaccel: y4eb. nocobue ansa obuieobpasosat. opraHuzaumm / 3.I. FanoHoK. —
M.: MNpoceelyeHune, 2017.

Xepebuosa E.J1.. EM3. buonorus: Teopetnyeckme matepuansl.- CM6.: TpuroH, 2009. —
336 cC.

KanuHuHa A.A. MoypoyHble pa3paboTtku no buonornn «bakTepuun. pubbl. PacteHus»,
6 knacc. — M.: BAKO, 2005.

KupuneHko A.A., KonecHukos C.WU.. Buonorus. 9-1 knacc. MNogrotoBka K MTOroBoi aTTe-
ctaumm- 2009: yuebHo — mMeToanyeckoe nocobue — Poctos H/: Jlernon, 2009.- 176 c.

JNaTiowmH B.B.. Buonorus. XXnuBoTHble. 7 knacc: paboyas TeTpaab ans yumrens.- M.: po-
¢da, 2004.- 160 c.

JlaTiowwmH B.B., YduHuesa I'.A.. buonorus. XXMBOTHbIE. 7 KNAcC: TEMAaTUYECKOE U MOYpoY-
HOe nnaHupoBaHue K yyebHuky B.B JlaTiownHa n B.A. LanknHa «buonorus. XKMBOTHbIE»: Mo-
cobue anga yuutens.- M.: poda 2003.- 192 c.

Hukuwos A.W.. Kak obyyaTb 6ronorumn: XuoTHble: 7 Kn.- M.: TyMaHuT. u3g. ueHTp BJI1A-
A0C, 2004. — 200 c.

Hukuwos A.W., Metpocoea P.A. n ap. buonorus B Tabnuuax.- M.: «UANEKCA», 1998.

Hukuwos A.WU., Tepemos A.B. uaakTuueckuin Matepuan no 3oonorun. — M.: PAYB «Lu-
Tagens», 1996. — 174 c.

MaceyHuk B.B. Buonorus. Metoamka MHAMBMAYaNbHO-FPYNNoBON AeaTenbHocTn. — M.:
MNpoceeleHne, 2016.

MaceyHuk B.B. bronorus. MHamBmayanbHO-rpynnoBas AedaTenbHOCTb. [oypoyHble pa3pa-
6oTkn. 5—6 knacchbl: y4eb. nocobue ans oblweobpasosat. opraHusauun / B.B. MaceyHnk. —
M.: MNpocseweHne, 2017.

Maceynuk B.B., CymatoxuH C.B., KanuHosa I.C. Ypoku 6uonoruun. 7 knacc: nocobue ans
yunTeneit 06ueobpa3oBaT. opraHu3auuii /; nog pea. B. B. MaceyHnka. — M.: MpocBeLLEHME,
2014.

Maceynuk B.B., CymatoxuH C.B., KanuHosa I'.C., lanoHtok 3.I". Ypoku buonornn. 5—6 knac-
Ccbl: nocobue ansa yunTenen obuieobpasoBat opraHmsaumin / noa ped. B.B. MaceyHuka. — M.:
MNpoceeweHune, 2014.

Tepemos A.B., Poxnos B.C.. 3aH1MaTesnibHas 300/10rMs: KHUAra ANs yyYalmxcs, yumtenen un
poauTenen.- M.: ACT — MNPECC, 1999.- 258 c.: un.

®pocnH B.H., Cuornasos B.W. FOTOBMMCS K eAMHOMY rOCyapCTBEHHOMY 3K3aMeHy: 6uno-
norusi. XXusoTHble. — M.: ipoda, 2004 — 272 c.

Cant OUMN. OTKpbITLIM 6aHK 3aaaHn ANns GOPMUMPOBaHMS eCTECTBEHHO-HAYYHOW FpaMoT-
HOCTM [DnekTpoHHbIN pecypc]: — URL: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti (aata obpawenuns: 10.05.2021).

CanT EauHas konnekums umcdpoBbiXx 00pa3oBaTeNbHbIX PECYPCOB [INEKTPOHHbINA pe-
cypc]: — URL: http://school-collection.edu.ru/catalog (aata obpaiienus: 10.05.2021).

CanT ®egepanbHbliii LEHTP MHPOPMaLMOHHO-06pa30BaTeNbHbIX PECYPCOB [INEKTPOHHbIN
pecypc]: — URL: http://fcior.edu.ru/ (aata obpaiienus: 10.05.2021).
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Lindposble nabopatopun Releon [DnekTpoHHbIN pecypc]: — URL: https://rl.ru/ (pata
obpawyenns: 10.05.2021).

Kpyrnbii cton: Lindposble nabopatopun B COBPEMEHHOMW LUKONME [INEKTPOHHbIN pecypc]: —
URL: https://www.youtube.com/watch?v=qBj-tolw2N4 (gata obpawenus: 10.05.2021).

HayyHas 3nekTpoHHas 6ubnuoTteka «KunbepneHuHka» [nekTpoHHbIM pecypc]: — URL:
https://cyberleninka.ru/ (aata obpawenus: 10.05.2021).

dnekTpoHHas 6ubnmoTeka aucceptaumnm u aeTopedepaToB [DNEKTPOHHLIN pecypc]: —
URL: http://www.dissercat.com/ (aata obpaweHnns: 10.05.2021).

HayuyHas anekTpoHHasi bubnuoteka «Elibrary.ru» [nektpoHHbIn pecypc]:— URL: https://
elibrary.ru (nata obpawienus: 10.05.2021).

O6paszoBaTenbHbIM NopTan anst noarotoBku kK BIMP [3nekTpoHHbI pecypc]: — URL:
https://bio6-vpr.sdamgia.ru/ (aata obpawieHus: 10.05.2021).
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