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BBepgeHue

OcHauleHune 06Lieobpa3oBaTebHbIX KO COBPEMEHHBIM aHaNoroBbIM M LndpoBbIM 060-
PYyZOBaHUEM SIBNSIETCS MaTepuanbHoi 6a3oi peanvsaunm ®eaepanbHOro rocyaapCTBEHHOMO
obpasoBaTenbHOro CTtaHaapTa. TO OTKPbIBAET HOBbIE BO3MOXHOCTM B YPOYHOWM M BHEYPOUYHOM,
BHEK/IACCHON AEATENbHOCTM U SBMSIETCS HEOTHEMIEMbIM YCN0BUEM (POPMMPOBAHMS BbICOKO-
TEXHONOMMYHOMN Cpefbl WKOMbl, 6€3 KOTOPOW CNOXHO MPEeACTaBUTb HE TONbKO MPodunbHOE
0byyeHue, HO 1 COBpeMeHHbIM 0bpa3oBaTesbHbIN NpoLecc B LenoM. PaspactaeTcs none B3au-
MOZEWCTBUSA YYEHMKA U YUUTENS), KOTOPOE PaCrpOCTPAHAETCS 3@ CTEHbI LWKOMbI B peasibHbil
W BUPTYanbHbIM coumyM. Mcnonb3oBaHue yyebHOro obopynoBaHUsS CTAHOBUTCS CPEeACTBOM
obecneyeHns 3TOro B3aMMOAENCTBMSA, TeM Bonee B yCNoBMSIX 0DyYeHUsl NpeaMeTy Ha yrny-
6nEéHHOM ypOBHe, NpeanonaraeMoM npodunmnsaumein odbyyeHus.

B pamkax HaumoHanbHoro npoekta «Obpa3oBaHMe» CTano BO3MOXHbLIM OCHALLEHME LIKOS
coBpeMeHHbIM 060pyA0BaHMEM LieHTpa «Toyka pocTa». BHeapeHue aToro 060pyaoBaHus nos-
BOJISIET KAYECTBEHHO M3MEHMTb mpouecc 0byyeHns Guonorun. MosSBNSETCS BO3MOXHOCTb KOJN-
YeCcTBEHHbIX HabMAEHWIA 1 OMbITOB ANS NOJSTyYEHUS LOCTOBEPHOMN MH(OPMaLMKM 0 bruonoruye-
CKMX npoueccax n obbekTax. Ha 0CHOBE NONyYeHHbIX SKCNepUMEHTaNbHbIX AaHHbIX 0byyYaeMble
CMOryT CaMOCTOSITENIbHO AeNaTb BbiBOAbI, 06061aTh pe3ynbTaThl, BbiSBNSTb 3aKOHOMEPHOCTH,
4TO Ha HaL B3rnsA, cnocobCTBYET NOBbILEHMIO MOTUBALMM 06YYEHNS LLKOMbHUKOB.

Bblcokasi CnOXHOCTb paboTbl C coBpeMeHHbIM LncdpoBbiM, obecrieveHre ero paboTo-
CNOCOBHOCTU, HEAOCTAaTOYHOCTb METOANYECKOro obecneyeHnss — BCEé 3T0O 3a4acTyto BCTymnaeT
B NPOTMBOPEYME C HEAOCTAaTOMHOCTbIO MH(OPMALIMOHHBIX M MHCTPYMEHTANbHBIX KOMMNETEHUMI
neparora. PaspelueHne AaHHOro KOHMIMKTA BO3MOXHO B NMPaKTUYECKON AeSTENIbHOCTH, B Bbl-
MOSIHEHUM AEMOHCTPALMOHHBIX M NabopaTopHbIX paboT, opraHu3aummn n1abopaTopHOro aKcne-
PUMEHTa, B OpraHM3aummn NPOEKTHOM M y4ebHO-UCCneaoBaTeNbCKON AesTENbHOCTM obyyato-
wmxcs. B npouecce akcnepuMeHTanbHOW paboThbl yyalmecs npuobpeTaloT OnbIT NO3HaHMS
peanbHOCTU, ABMSIIOWMACS BaXXHbIM 3TanoM (OPMUPOBAHUSI Y HUX YOEXAEHWI, KOTOpble,
B CBOIO OYepeab, COCTaBSAOT OCHOBY Hay4YHOr0 MMPOBO33peHus. B To xe BpeMst oTpabaTbiBa-
€TCA MeToAMKa MOCTaHOBKM 3KCNepuMeHTa. IMeHHO No3TOMy npegnaraemble B AaHHOM MOCo-
6umn ypoku, nabopatopHble 1 NpakTU4Yeckne paboTbl CHabXeHbl METOAUYECKMM KOMMEHTapW -
eM, MaTpuuen ans cobcTBeHHOro NpPodeccoHanbHOro Noucka, ANs aganTaumMn MaTepuanos
K YCNOBUSIM KOHKPETHOro 06pa3oBaTefibHOro yupexaeHuns. TeMmatuka pacCcMaTpuBaeMblX 3KC-
NEPUMEHTOB, KONMYECTBEHHbIX OMbITOB, COOTBETCTBYET CTPYKTYPE NpUMEpHON 06pa3oBaTeib-
HOM MporpamMMbl Mo 6uonorumn, coaepxaHuio GeaepanbHOro rocyaapCTBEHHOro obpas3oBa-
TenbHoro ctaHaapTa (®roC) ocHoBHOro 0buwero obpasosaHus.

[MocTaBnsieMble B LUKOSIbI COBPEMEHHbIE CPeACTBa 0byyeHus, B paMKax npoekTa LeHTpa
«To4ka pocCTa», coAepxaT Kak yxxe u3BecTHoe 0bopyaoBaHuNe, Tak U NPUHLMNNANBHO HOBOE.
Mpexae Bcero, 370 UMdposble nabopatopumn ¢ HabopamMn AATYMKOB, MO3BOMSAOLLME NPOBO-
AWNTb M3MEpEeHUst (DU3NYECKMX, XUMUYECKUX, (DU3MOMOrMYECKMX MapaMeTPOB OKpyXKatoLlei
cpeabl 1 opraHu3MoB. B ocHOBY 06pa3oBaTesibHOM NporpamMMbl 3a/10XKEHO NPUMEHEHME Lnd-
pOBbLIX NlabopaTopuii. PaccMOTpeHHble B MOCOBMM OMbITbl MNPOLUM LUMPOKYIO anpobaumio.
MHOroneTHsI NPaKTKa MCNOb30BaHMS LMGPOBLIX TabopaTopuii 1 MUKPOCKOMUYECKON TeX-
HWUKW B LUKOJIE NOKa3asa, YTo COBPEMEHHbIe TEXHUYECKNe CpeacTBa 0byyeHns HOBOro nokose-
HWUS NO3BONAOT LOOUTHCS BbICOKOTO YPOBHS YCBOEHMS 3HAHMIA, (POPMMPOBAHMS NPaKTUYECKMX
HaBbIKOB OGMONOrMYECKMX WCCNEAOBaHWM, YCTOMYMBOrO pOCTa MO3HABATENbHOrO MHTepeca
LUKOMBbHUKOB W, KaK CNeACTBME BbICOKOTO YPOBHS YYEOHON MOTUBALIMM.

Hacrosiwee nocobue npussaHO NOMOYb Nejaroram B peanun3aumm obpasoBaTesibHbIX Npo-
rpamMM o6Llero 1 AONONHUTENbHOrO 06pa3oBaHmMs, B Pa3peLLEHUM BO3HMKAOLMX TPYyAHOCTEN
npu paboTe ¢ 06opyaoBaHWEM LeHTpa «To4YKa pocTa».

4 B cooepxaHue
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Llenb n 3apgaumn

¢ peanu3aums OCHOBHbIX 06weobpa3oBaTenbHbIX NporpaMM Mo yy4ebHbIM npeaMeTam
€CTECTBEHHO-HAY4YHOW HanpaBNEHHOCTM, B TOM YWC/IE B paMKaX BHEYPOYHOM AESTENbHO-
CTu obyyarowmnxcs;

* paspaboTka M peannsauuns pazHOYPOBHEBLIX AOMOHUTENbHBIX 06Le0bpasoBaTesbHbIX
NporpamMM €CTECTBEHHO-HAy4YHON HAMpaBMEHHOCTW, @ TaKXe MHbIX MPOrpaMM, B TOM YuC-
ne B KaHUKYNAPHbIN nepuog;

* BOBJIEYEHME YYALUMXCA U Mefarornyecknx paboTHUMKOB B MPOEKTHYIO AeATEeNbHOCTb;

* OpraHu3auMs BHey4ebHOW AesTENbHOCTM B KaHWKYNSPHBLIM nepuoa, pa3paboTka u peanu-
3alMs COOTBETCTBYIOLLMX 06pa3oBaTe/bHbIX MPOrpaMM, B TOM YUCIE AN Narepen, opra-
HM30BaHHbIX 06pa30BaTENbHbIMIU OPraHN3aLMAMUN B KAHUKYNSIPHbIA NEPUOA;

* oBblLLEeHMe NpodeCcMoHaNbHOr0 MacTepcTBa Neaarornyeckmx paboTHUKOB LEHTpa, pe-
anM3YIoLMNX OCHOBHbIE ¥ JOMONHUTENbHbIE 06 eobpa3oBaTesibHble MPOrpaMMbl.

Co3paHue LeHTpa «Toyka pocTa» NpeanosaraeT pasBuTve 06pa3oBaTeNbHOM MHPpaCTpyK-
Typbl 06Le0bpa3oBaTesbHO OpraHM3aLuum, B TOM Y1CIe OCHaLLEeHWe 0bLieobpa3oBaTenbHOM
opraHu3aummn:

* 0bopynoBaHueM, cpeacTBaMu 0byyYeHns U BOCNUTAHUS ANst U3ydeHus (B TOM YnCIe KC-
NepUMEHTaNIbHOro) NpeAMETOB, KypcoB, ANCUMNANH (MoAynen) ecTeCTBEHHO-Hay4YHOM
HanpaBeHHOCTN MpY peanu3aumnm OCHOBHbLIX 06Lieobpa3oBaTeNibHbIX NporpaMM u go-
NOSMHUTENbHBIX 06LeobpasoBaTeNibHbIX NPOrpaMM, B TOM yucie Ans pacluMpeHust Co-
AepxaHnsa yuebHbix npeameToB «dusnka», «Xumus», «buonorna»;

+ 0bopynoBaHueM, cpeacTBamMm 0byyeHns U BOCNUTAHUS ANs peanusauuy nporpamMm Ao-
NOMHUTENBHOIO 06pPa30BaHNS ECTECTBEHHO-HAYYHOW HanpaBieHHOCTEW;

* KOMMbIOTEPHBLIM M MHBIM 060PYAOBAHMEM.

MpodunbHbIA KOMMAEKT 060pyA0BaHMst MOXET BbiTb BbIOpaH AN 061e06pa3oBaTenbHbIX
OpraHM3auui, UMEKLMX Ha MOMEHT CO3AaHMUs LEHTpa «Tovka pocTa» Habop cpeacTs obyue-
HUS M BOCMUTAHMUS, NOKPbIBAIOLLMIA CBOMMM (YHKLMOHANbHLIMU BO3MOXHOCTSIMM 6a30Bble No-
TpebHOCTM NpU U3yyeHnn yuebHblx npeameTos «dusnka», «Xummusa» n «buonorns».

MepeyeHb, MMHUMANbHO HeobxoamMble (PYHKUMOHAMbHbIE U TEXHUYECKMe TpeboBaHus K
MWHUMAsbHOE KOIMYEeCTBO 060pyA0BaHMS, PaCcXOAHbIX MaTepuanos, CpeacTs 0byyeHuns u Boc-
MUTaHWS 4N OCHALLEHUS LEHTPOB «TOYKa poCTa», ONpeaenstoTcs permoHasnbHbIM KOOpANHA-
TOPOM C Y4ETOM NPUMEPHOrO NepeyvHs 06opyLoBaHNs, pacXOAHbIX MaTepuanos, CpeacTs 0by-
YeHMsl U BOCMUTaHUS ANS co34aHus u obecneveHns @yHKUMOHUPOBaHUS LleHTpoB obpa3oBa-
HUS €CTECTBEHHO-HAy4YHOM HamnpaBfeHHOCTM «Touka pocTa» B 00Lleobpa3oBaTesbHbIX
OpraHu3aumsix, pacnoioXeHHbIX B CE/IbCKOM MECTHOCTM M ManbIX ropogax.

MpodunbHbIA KOMINEKT 060pyA0BaHMS 0becneynBaeT 3hheKTUBHOE AOCTMXEHME 06pa3o-
BaTE/bHbIX PE3yNbTaToOB 00yYaoLWMMMUCA MO NporpaMMaM eCTECTBEHHO-Hay4YHOW HanpaBneH-
HOCTW, BO3MOXHOCTb YrnybnéHHOMo M3yyYeHns OTAeNbHbIX NPeaAMETOB, B TOM Yucne ans ¢op-
MUPOBaHUS M306peTaTenbCKoro, KpeaTMBHOMO, KPUTUYECKOrO MbILWIEHUS, Pa3BUTUS (yHKLMO-
HaNbHOM rPaMOTHOCTW Y 0BYYaIOLIMXCSI, B TOM YNUCNE ECTECTBEHHO-HAYYHOM M MaTeEMaTUYECKOMN.

IKCNEPUMEHT SIBNSIETCS UCTOYHMKOM 3HaHWA U KPUTEPUEM MX UCTUHHOCTM B Hayke. KoH-
Lenuus coBpeMeHHOro 0bpasoBaHusi NoapasyMeBaeT, YTo B y4eOHOM 3KCnepuMeHTe BeAyLLYHO
PONb IO/MKEH 3aHATb CaMOCTOSITENbHbIN UCCNEA0BATENbCKUIA YYEHUYECKUIA SKCMIEPUMEHT.

CoBpeMeHHble 3KCrnepuMeHTasbHble UCCnefoBaHus no 6uonornu yxe TPyAHO npeacra-
BUTb 6€3 1CMoMb30BaHMS He TOSIbKO aHaNoroBblX, HO M LMGPOBbLIX M3MepUTENbHbIX NpUb0o-
poB. B ®epepanbHOM rocyaapcteeHHOM obpa3oBatenbHoM ctaHaapte (®rOC) nponwucaHo,
YTO OAHMM U3 YHMBEPCANbHbIX YYEOHbIX AEUCTBUM, NMPUOBPETAEMBIX YYaLUMMUCS AOKHO
CTaTb YMEHME «MPOBEAEHUSI OMbITOB, NMPOCTbIX KCNEPUMEHTASIbHBIX UCCNEA0BAHUM, NPAMbIX
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1 KOCBEHHbIX M3MEPEHUIA C UCMONb30BAHUEM @HAMOrOBbLIX U LMMPOBLIX U3MEPUTESNbHBIX NPU-
6opos».

YuyebHbIi 3KCnepuMeHT no 61Monorumn, NPOBOANMBIN Ha TPAAULMOHHOM 060pyaoBaHuK, 6e3
npuMeHeHns undpoBbIX N1abopaTopuid, HE MOXET MO3BONMUTL B MOSIHOM Mepe pelumnTb BCe 3aja-
YM B COBPEMEHHOM LLKONE. ITO CBA3AHO C PALOM NPUYMH:

¢ TpaAMUMOHHOE LLUKONbHOE 060pyAOBaHUE M3-3a OrpaHUYeHnst TEXHUYECKNX BO3MOXHO-
CTelN He NO3BONSET NPOBOANTb MHOMME KOJIMYECTBEHHbIE UCCNEA0BaHUS;

o ANUTENBHOCTb NpOBEeAEHWst BMONOrMYeckux MCCneaoBaHMn He BCeraa

* COrnacyercs C AMUTENbHOCTbIO YYebHbIX 3aHATUK;

* BO3MOXHOCTb NMPOBEAEHMS MHOTUX UCCIEA0BAHMI OrpaHMUYNBaETCS TPe6OBaHMSAMM TEX-
HMKM 6e30nacHoOCTM 1 ap.

LincdpoBas nabopaTopusi NOTHOCTbIO MEHSIET METOAMKY M COAEP)KAHWE SKCMEPUMEHTasb-
HOM AESTENbHOCTM W PELLAET BbllENepeUncieHHble npobnembl. LLIMPOKMIA CNekTp AaTYMKOB
MO3BOMISIOT y4YaLLMMCS 3HAKOMUTLCS C MapaMeTpamu GMON0rMYeckoro SKCNeEpUMEHTa He ToMb-
KO Ha Ka4yeCTBEHHOM, HO M Ha KOMMYECTBEHHOM ypoBHe. Lindposast nabopatopus no3sonseT
BECTW ANMTENbHbLIN SKCMEPUMEHT AaXe B OTCYTCTBMM SKCMEPUMEHTATOPA, @ YacToTa MX uU3Mepe-
HMI HEMNOABNACTHA YE/I0BEYECKOMY BOCTPUSITUIO.

B npouecce $hopMMpPOBaHMSI 3KCNEPUMEHTASNIbHLIX YMEHWUIM YYEeHUK 0Dy4yaeTcs NpeacTaB-
naTb nHdOpMaumio 06 nccneaoBaHnK B YETbIPEX BUAAX:

¢+ B BepbanbHOM: OMMCbIBATb 3KCMEPUMEHT, CO34aBaTb C/IOBECHYIO MOAENb IKCNEPUMEHTA,
(MKCMpPOBaTb BHUMAHME Ha U3MEPSIEMbIX BEJIMYMHAX, TEPMUHONOTUN;

¢ B TabnnM4HOM: 3aN0NHATb TabnuLbl AAHHbIX, NEXALLMX B OCHOBE NOCTPOEHMS rpadmKoB
(Npy 3TOM y yyaLwmxcst BO3HUKAET MepBUYHOE NpeacTaBfeHne 0 MacwTabax BeNUUmMH);

* B rpamyeckoM: CTpoMTb rpadukn no TabnmyHbIM AaHHLIM, YTO AAET BO3MOXHOCTb Mepe-
XOAa K BbIABMXEHMIO TMMOTE3 O XapaKTepe 3aBUCUMOCTM MeXAY BeNnYnHamm (Npu 3Tom
yumnTeNb NOKa3biBAET NPEUMYLLECTBO B BU3yanun3aLmn 3aBUCUMOCTEN MEXAY BENNYMHA-
MW, HarNsiAHOCTb M MHOrOMEPHOCTb); B BUAE MAaTEMaTUYECKMUX YPaBHEHWI: AaBaTb MaTe-
MaTnyeckoe onuncaHve B3anMOCBA3M BEIMUYNH, MaTeMaTnyeckoe 0606LieHne.

* (opMMpPOBaHME NCCNEA0BATENBCKMX YMEHUI YHALLMXCS, KOTOPbIE BbIPAXAKOTCS B Cleay-
OLLIMX AENCTBUSX:

onpeaeneHve npobnemsl;

MOCTaHOBKa WMCCNeA0BaTENbCKON 3afauu;
MNaHMpPOBaHWe PeLUEHNs 3ajaun;

MOCTPOEHME Mopaenen;

BbIABMXXEHME TUMOTES;

3KCMepyMeHTanbHasi NpoBepKa rmnoTes;

aHanu3 AaHHbIX 3KCMEPUMEHTOB WU HabIOAEHWN;
thopMynmMpoBaHue BbIBOAOB.

MocneaHve rofbl y yyalmxcst HabnoaaeTcs HU3Kasi MOTUBALMS U3YYEHNUS ECTECTBEH- HO-
HaYYHbIX ANCUMMNIVH U KaK CNeACTBUE NajeHne kavecTsa 0bpa3oBaHus.

MocTaBnsieMble B LIKOJbI COBPEMEHHbIE CpPeACTBa 0OyuyeHusi, B pamMKax NpoekTa «To4ka po-
CTa», coepXaT KaK y)e XOpOLLIO M3BECTHOe 060pyAOBaHMUE, TaK U NPUHLMMNANIBHO HOBOE.
370 uMdposble nabopaTopun 1 AATYMKOBLIE CUCTEMBI. B OCHOBY 06pa3oBaTenbHOM Nporpam-
Mbl 3a/10KEHO MPUMEHEHME LMPPOBLIX NabopaTopui. TeMaThka NpPeaSIOKEHHbIX SKCMEpPUMEH-
TOB, KONIMYECTBEHHbIX OMbITOB, COOTBETCTBYET CTPYKTYpPE NpUMEPHOI 0bpa3oBaTenbHOM npo-
rpammbl o 6uonorumn, copepxaHuio ®eaepanbHOro rocyaapCTBEHHOro obpa3oBaTeNibHOro
ctaHaapTa (ProC) ocHosHoro obuero obpasosaHus.

PaccMOTpeHHble B NOCOOMM OMbIThI MPOLLAN WMPOKYHO anpobauunto. MHOroneTHss npakTu-
Ka MCNOJIb30BaHMs XMMMYecknx npubopos, LIJ1 B WwKkone nokasana, YTo COBPEMEHHbIE TEXHU-
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yeckune cpeactea 0byyeHns HOBOro NMOKONEHNS MO3BONSIOT A0OUTHCSA BbICOKOrO YPOBHS YCBO-
eHust y4ebHOro MaTepuana, yCTonunBoro pocta no3HaBaTesIbHOro MHTepeca LWKOJIbHUKOB, T.€.
npeogoneTb Te NpobneMbl, 0 KOTOPbIX Tak MHOrO rOBOPST, KOrAa peyb 3aX0AWUT O COBPEMEH -
HOM LLKOSIbHOM 61ONorMyeckoM obpasoBaHuu.

[laHHOe MeToaMueckoe nocobue aapecoBaHo yuuTensm 6nonorum , KOTopble peanusytoT
obpasoBaresibHble MPOrpaMMmbl C UCMOb30BaHWEM 060pya0BaHMS «TOYKa pocTa».
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OCHOBHbIE MOHATUS U TEPMUHbI

[IPABOY R VK

B MeToaMueckoM nocobum ncnonb3yoTcs Cneayrowme NOHATUS U TEPMUHDI:

«Touyka pocTa»— KOMMNeKT y4ebHoro 06opyaoBaHuns AeTCKOro TeXHonapka, MaTepu-
anbHas 6asa Ans co3gaHus MHHOBALMOHHOM 06pa3oBaTeNbHOW Cpeabl B KOTOPON dop-
MUPYETCS U Pa3BMBAETCA M306peTaTenibCkoe, KpeaTMBHOE M KPUTUYECKOE MblLUIEHNE
obyyaromxcs.

LUndposas (komnbioTepHas) naboparopus — KOMMNEKT yyebHoro obopyaoBaHus,
BK/TIOYAIOLMIA M3MepUTENbHbIN 610K, MHTEpdEeCc KOTOpOro No3BonsieT obecneynBaTtb
CBSI3b C PErNCTPaToOpOM AaHHbIX, M HAbOp AATUMKOB, PErMCTPUPYIOLWMX 3HAYEHMS pa3-
JIMYHBIX (PU3NYECKMX BETMYMNH.

MporpaMMHoe obecneueHne Releon Lite (MO Releon) — nporpaMmHoe obecne-
YyeHue, NoCTaBNsSIEMOE B COCTaBe LMdpoBoii nabopaTopun, obecrneynBatollee paboTy
AATUYMKOB, COXPAHEHME U NEPBUYHYIO 06paboTKy MOMyYEHHbIX AaHHbIX.
MynbTMaaTunk — uUMOPOBOM AATUMK, MO3BOMAIOWMMA BECTU OAHOBPEMEHHO YYET
HECKOMbKMX MOKa3aTenen OKpyXalowelh cpedbl M (U3MONOrMUYecKMX MoKasaTenen opra-
HM3Ma 4YesioBeka.

MoHopgaTumk — undpPOBON AaTYMK, MO3BOSSIOLWMIA BECTU OLHOBPEMEHHO YYET TOMBKO
OAHOrO MOKa3aTeNs OKPYXXAMOLLEN cpeabl UK (U3MONOrMYECcKOro NoKasaTens OpraHms-
Ma YesnoBekKa.

Perncrpatop 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-
6oTaer 6e3 permcrtpatopa AaHHbIX, C BO3MOXHOCTbIO MOCNEAYIOWEN 3arpy3ku pesynbTa-
TOB M3MEPEHWI B NaMsATb PErNCTPaTopa AaHHbIX.

CBsi3Ka AATYMKOB — pPeXUM paboTbl LndpoBo nabopaTopum, Npy KOTOPOM Ha 3Kpa-
He perncTpaTopa AaHHbIX rpaduyeckn oTobpaxaeTrcs paboTa 0AHOBPEMEHHO ABYX U
6onee NoaKMUYEHHbIX LMMPOBLIX AAaTYMKOB.

KpaTkoe onucaHue nNoaxoAoB K CTPYKTYPUPOBaHUIO MaTepuasioB

B obpa3oBaTenbHOM MporpaMMe npeacTaBfieHbl CReAytoWne pa3aens:
1. MeToabl uccneaoBaHuii B 6uonorum.

2. boTaHuka.

3. 3oonorus.

4, AHaToMUS M HU3MoNorusa Yenoseka.

5. UuTtonorus.

6. leHeTwnka.

7. JKonorus.

[laHHble pa3aenbl BblbpaHbl C YYETOM Hanbonee WNPOKNX BO3MOXXHOCTEW MO NPUMEHEHNIO
0bopyaoBaHus LeHTpa «Touka pocTa» Kak Ans npoBeaeHus n1abopaTtopHbix paboT, Tak u ans
AEMOHCTPALMOHHOIO 3KCcrnepnMeHTa. KpoMe Toro, nepeuncneHHble pasgensl obnagatot Han-
6onbWKUM NOTEHUMANOM ANSt OpraHM3aLMn NPOEKTHOM U UCCNEA0BATENbCKON AESTENbHOCTY
obyyatowmxcs. buonormnyeckoe HabnoaeHne 1 aKCNEPUMEHT NpoBoasTcs B dopme nabopa-
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TOPHbIX U AEMOHCTpaLMM. [JeMOHCTPALMOHHbIA SKCNEPUMEHT NPOBOAMTCS B CNEAYIOLMX CNy-
yasnx:

1. MetoLLeecs B HaNMYMM KOMMYECTBO MPMBOPOB M LUMGPOBLIX AAaTYMKOB HE MO3BONSET Op-

raH130BaTb UHAMBMAYANbHYIO, NMAPHYIO AW rPYNNoByto NabopaTopHyto paboTy;

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

Py yPOKa.

g n3yyeHus npegmeTa «bronorns» 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.

[aHHas obpa3oBaTenibHas nporpamMa obecrneynmBaeT Co3HaTENbHOE YCBOEHME YYaLLMMUCS
BaXKHENLLMX BMONOrMYECKMX NOHSTUI, 3aKOHOB U Teopui, (PopMUPYET NpeACTaB/IeEHNE O ponu
6ronormn B NO3HAHMM XMBOrO MUPA M B XU3HM YyenoBeka. OCHOBHOE BHUMAHME YAENseTcs
CYLLHOCTM 61ONOrMYECKUX SIBNEHWI, NPOLIECCOB M METOAAM MX U3YYEHMS.

CTpyKTypa npeacTaB/ieHHbIX B JaHHOM METOANYECKOM Nocobun nnaHoB ypoKoB U nabopa-
TOpHbIX paboT OTpa)kaeTcs NOCNeA0BaTENbHOCTb U3yYeHUst 1 coaepxanHus buonorum B 5—9
Knaccax.

B 5—7 knaccax y4yallmecs y3HatoT, YeM XMBasi NPUPoAa OT/IMYAETCS OT HEXUBOW; Nonyya-
tOT 0bLLUMe NpeacTaBneHNst O CTPYKType B1OIOrMyeckomn Hayku, eé uCcTopum 1 MeToaax muccne-
[0BaHMS, LApCTBaX XMBbIX OPraHM3MoB, cpefax 0buTaHUs OpraHn3MoB, HPABCTBEHHbIX HOP-
Max U NPUHLUMNAX OTHOLUEHNS K Npupoae. Yyalmnecs nony4vatoT CBEAEHMS O KNETKE, TKaHSX U1
opraHax, 0 npoueccax XusHeaesaTeNlbHOCTU OpPraHU3MoB, 06 YCNOBUSAX XU3HU U pa3HOObpa-
31K XUBOW NPUPO/bI, @ TAKXXE O CTPOEHWUM, XUBHEAEATENBHOCTU U MHOroobpasun 6akTepui,
rpnboB, PaCTEHUIN U XXMBOTHbIX.

OcHOBHOe coaep)aHue Kypca 8 knacca HanpasfieHo Ha (hopMUpoBaHUe Y 0by4datoLwmxcst
3HaHWI M YMeHU B 06N1acT OCHOB aHaTOMMM, PU3MONOrMKM U TUFMEHbI YENOBEKa, peanun3alnm
YCTaHOBOK Ha 340pO0BbIf 06pa3 xu3HK. Cofep)kaHne Kypca OpUEHTUPOBAHO Ha yriybneHue u
paclUMpeHne 3HaHuii, 0by4atolwmXcs O NPOSIBNEHUN B OPraHN3Me YenoBeKa OCHOBHbIX XW3-
HEHHbIX CBOMCTB, NepBOHaYasibHble NPeACTaBEHNS O KOTOPbIX 6bIIN NOMyYeHbl B 5—7 knac-
cax.

OCHOBHOE coaepxaHue Kypca bruonorum 9 knacca NocBsiLLEHO OCHOBaM 0bLien Guonoruu.
OHO HanpaBneHo Ha 0606LEHNE OBLWIMPHBIX PAKTUYECKMX 3HAHWUI 1 CNELManbHbIX NpaKTuye-
CKMX YMEHWIN, CHOPMMUPOBAHHBIX B MPeAbIAYLIMX KNaccax, TECHO CBA3aHO C pa3BUTMEM B1ono-
MMYECKOW HaYKU B LIENIOM U XapaKTepWU3YeT COBPEMEHHbIN YPOBEHb €€ pa3BUTUS.

OOHWMM M3 OCHOBHbIX MPUHLMMOB NOCTPOEHMSI NPOrpaMMbl SBASIETCS NPUHUMN AOCTYMHO-
CTW. IKCNepUMeHTabHble AaHHbIE, MOSTyYeHHble YYaLMMMUCS NPU BbINOHEHWUWN KONIMYECTBEH-
HbIX OMbITOB, MO3BOJISIKOT YYaLMMCS CaMOCTOSATENbHO AeNaTb BbIBOAbI, BbISIBNSATL 3aKOHOMEp-
HoCcTW. oaxoabl, 3an0XeHHble B COAepXaHue MporpaMmMbl Kypca, CO34atoT HeobxoauMble
YCNOBUS ANSi CUCTEMHOMO YCBOEHMS yYalMMUCS OCHOB Hayku, Ans obecneyeHus pa3suBalo-
LLIero M BOCMMTbIBAIOLLEr0 BO3AENCTBUS 0BYUYEHMSI HA NMYHOCTb Yyyallerocs. dopMupyeMble
3HaHWS A0MKHbI CTaTb OCHOBOM CUCTEMbI YOEXAEHMI LLKOMbHMKA, SAPOM €ro Hay4YHOro Mmnpo-
BO33peHMus.
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OnucaHne MaTepuasibHO-TEXHUUYECKOW 6a3bl
LleHTpa «Touyka pocTta>», UCNOoJIb3yeMoro
Ans peanusauuu obpasoBaTenibHbIX MPOrpaMm
B paMKax npenogaBaHusi 6M0N0OrMu u 3K0NOrmm

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 NMPaKTUYECKUA ONbIT NpU-
MEHEHMWs TaHHOr0 060pYA0BAHNSA Ha YPOKax 61oNorMmM 1 B NPOEKTHO-UCCe0BaTENbCKOW Ae-
ATENbHOCTWN, CAENaH OCHOBHOM aKLEHT Ha onucaHun umdpoBbiX nabopatopuint n umx
BO3MOXHOCTSX. [Mpn 3TOM umdposbie nabopatopun B KOMNAeKTauuMmn «bnonorms», «9Kono-
rus», ®Guanonorvs» coaepxart Kak MHAOMBUAYanbHbIE AaTUMKK, TaK U nosTopstowmecs (tabn. 1).
Ha3BaHus nocnegHux B npuBeaéHHoOM Tabnuue BbiaeneHbl KypcuBoM. Hannume noaobHbIx no-
BTOPSIOLUMXCS AATYMKOB pacLUMpsieT BO3MOXHOCTM Neaarora no opraHu3aumnm 1abopaTopHoro
npakTuKyMma.

Tabaunya 1
Oatunkn undposbix nabopatopuii no 6monorun, skonorun u pusnonormm
N°n/n buonorus Skonorusa dusunonorus
1 BnaxHocmu s8o3dyxa BnaxHocmu s8o3dyxa ApTepuanbHOro AaBneHus
2 Snekmponposodumocmu | nekmponposodumocmu | Mynbca
3 OcsewéHHocmMu OcsewéHHocmu OcsewéHHocmu
4 pH pH pH
5 Temnepamypbl OKpyXato- Temnepamypbl OKpyXaro- Temnepamypsl mena
wed cpeodsbl wel cpeosbl
6 HuTpaT-noHoBs YacToTbl AbIXxaHWUS
7 Xnopua-noHos YckopeHus
8 3ByKa IKIr
9 BnaxHoCT1 noussbl Cunbl (3promerp)
10 Kucnopopaa
11 OnTnyeckoi NnoTHoCTM 525
HM (KONoOpUMETp)
12 OnTuyeckoit nnotHocTn 470
HM (KONoOpUMETp)
13 MyTHOCTM (TypbuanmeTp)
14 Oxucu yrnepoaa

JlaTuvkn 1 [ONONHUTENbHbIE MaTepuanbl (MEPEXOAHNKM, YYBCTBUTENbHbIE 37IEMEHTbI, METO-
AMYECKUE MaTepuanbl, 3apsAHOE YCTPOMUCTBO M ApP.) KOMMNEKTYIOTCS B KOPOBKM-YEMOAAHI.
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ar

UWDPORBAG
NABOPATOPVS,

Puc. 1. Lndposas nabopatopus

Huxe naHa KpaTkasi XapakTepucTmka LMMpPOoBbIX AaTYMKOB, NPUBEAEHBI BbISIB/IEHHbIE HA
NPaKTUKE TEXHOMOMMYECKMe 0COBEHHOCTM MPUMEHEHMS. YYET 3TUX 0COBEHHOCTEN NO3BONUT
NpaBWIbHO MCMONb30BaTb AATYMKMN U NPOAIUTb CPOK UX CYXKObI.

B komnnekTe uMdpoBbix nabopaTopuit coaepxaTtcs MyNbTUAATYMKA U MOHOAATUUKM.

MynbTUAATYMK MO 3KOSOMM NO3BOMSET U3MEPATb CNEeAyIOLME NOKA3aTeNN: BOAOPO/AHbIN
nokasaTesnb BOAHbIX Cpell, KOHLEHTPaUMN HATPaT-UOHOB U XI0PMA-UOHOB, 3NEKTPONPOBOA-
HOCTb, BNTa)KHOCTb, OCBELLEHHOCTb, TEMMNEPATYPY OKPYXXaIoLEN Cpeabl, TEMNEPATYpy pacTBoO-
poB, pacTBOpoOB 1 TBEPALIX Ten (puc. 2).

1

Puc. 2. MynbTuaatumk no skonormn. 0603HauYeHne pasbEMOB M TEXHOMOMMYECKUX OTBEPCTUM:
1 — OCBeLEHHOCTb, 2 — OTHOCUTESIbHAs BNAXHOCTb BO34yXa, 3 — TemnepaTypa OKpyxarto-
LLeN cpeapl, 4 — TemMnepaTypa pacTBOPOB, 5 — HUTPAT-MOHbI, 6 — XNOpUA-WUOHbI, 7 — pH,

8 — 3neKTponpoBOAHOCTb
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MynbTUAATYMK MO HU3MONOrMK NO3BOJISIET ONPEAENATL apTepuaibHOE AABNEHUE, MYNbC,
TeMmnepaTypy Tena, YaCToTy AblXaHUsl, YCKOPeHWe ABMkeHUS (puc 3).

L

rl RELEON
AlR

3A0OPOBbE

CAENAHO B POCCWA
35)-000

Puc. 3. Mynbtuaatumk no duauonornn. O6o3HayveHne pasbEMOB M TEXHONOMUYECKMX OTBEP-
cTun: 1 — TemnpepaTypa Tena, 2 — nynbC, 3 — 4YacToTa AbixaHus (HaZeT CbEMHbIA MYHALWTYK)

HPABOYHUK
O6wwan xapakTepucTuka UMppoBbIX AATYUKOB
OaTtunkm pmanuecknx napaMeTpoB OKpYKatoLen cpeabl
[aTunmk BNAXKHOCTU BO3AyXa — MNpeaHa3HayeH ANs M3MEpPEHWUsi OTHOCUTENTbHOM
B/IAXXHOCTU BO3ayxa. [mana3oH nsmepenus snaxxHocTu: ot 0 go 100 %. PaspeleHue no
BnaxxHoctu: 0,1 %. Bpems ycTaHoBneHus curHana: 17 c.
[AaTumK BNAXXHOCTU NOYBbI — MNpejHa3HayeH 415 U3MepPeHUs CTeNeHn YBNaXHEHUs

MO4BHhI, Bblpa)KeHHOI‘;I B NpoueHTax. [NpuMeHseTca B arpo3Ko/IorM4ecknx U CenbCKoxo-
3CTBEHHbIX UCCNIE1I0BAHUSIX.

Puc. 4. [1aTuymK BNAXXHOCTU NOYBbI
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[aTuuK 3/1eKTPONpPoBOAUMOCTMU — MpeaHa3HayYeH a41s peructpaumm n u3MepeHums
yp,eanoﬁ 3NEKTPONPOBOAHOCTU XUAKUX CpeA, B TOM YUCIE N BOAHLIX paCTBOPOB BE-
wecTs. [pruMeHaeTca Npyu M3y4yeHn XapakTepucTMK BOAHbLIX PAcTBOPOB, B TOM YuUcC/e
MOYBEHHbIX BbITAXEK.

Puc. 5. [JlaTumkun 3neKkTponpoBoANMOCTH

[aTunk OCBELEHHOCTU — U3MEPSET YPOBEHb OCBELLEHHOCTW M 0bMafaeT cnekTpasb-
HOW YyBCTBUTENbHOCTbIO ONIM3KOM K YyBCTBUTENBHOCTY YENIOBEYECKOrO rnasa. [uanasoH
u3mepenusi: ot 0 go 188 000 nk. OTHocuTenbHas norpelwHocTb: 15 %. [Avana3oH pabo-
yux anvH BonH: oT 350 po 780 HM. TexHonornmyeckne oCobeHHOCTU: YyBCTBUTENEH K
Hanpas/iEHMIO HAa UCTOYHUK CBETa.

Jatumk TemMnepaTypbl OKpyXaroweh cpeabl — M3MepSeT TemnepaTypy BO3ayL-
HOM cpeabl. [aTuMK OCHALLEH BbIHOCHBIM M FEPMETUYHLIM TEMMEPATYPHbIM 30HAOM,
YCTOMUYMBBLIM K N1abOpaTopHbIM peareHTaM. [uana3oH n3mepenuin ot —40 go +180 °C.
TexHonornyeckme 0COBEHHOCTM: ANS MOMyYeHus AOCTOBEPHbIX AAHHbIX BECb 30HA
AOSIKEH HAXOAMTbCA B M3MEPSIEMOM Cpeae, B MPOTUBOMOMOXHOM C/lyyae BO3HUKAET
3HauUUTENbHAs MOrPeWHOCTb U3-3a Tenaonepesayn no MeTanIMyeckoMy 30Hay U pac-
cemBaHum NnbO NOrnOLEHNN SHEPrM B TOM MeCTe, rAe OH He HaXOAWTCS B U3Mepsie-
MOW cpefie.

[aTumk TemMnepaTypbl pacTBOpPOB — M3MepsieT TeMnepaTypy pacTBOPOB U Cbiry-
yunx Ten. OCHaLLEH BbIHOCHBIM ¥ FEPMETUYHbBIM TEMMEPaTYPHbIM 30HAOM, YCTOWYMBbLIM
K nabopaTopHbIM peareHTam (puc. 6). Anana3oH uameperuii ot —40 ao +180 °C. Tex-
HOMorMyeckne 0cobeHHOCTU: AN MNONyYeHWs OOCTOBEPHbIX AaHHbIX BeCb 30HA
AOJIKEH HAXOAMTbCS B M3MEPSiIEMOM Cpefde, B MPOTMBOMOJIOXHOM CilyYae BO3HMKAET
3HauUTEeNbHas MOrpeLHOCTb M3-3a Tensonepesayn no MeTanInyeckoMmy 30Hay v pac-
cenBaHuy 6O MOrNOLWEHNN SHEPTUM B TOM MECTe, e OH He HaxoauTCs B u3Mepsie-
MOW cpege.
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Puc. 6. [laTumk Temnepatypbl pacTBOpoB

JaTtumk TemMnepaTypbl TepMONMapPHbIA NpeaHa3HayeH Ans U3MepeHust TemnepaTyp Ao
900. Mcnonb3yeTcs Npu BbINOSHEHMM PaboT, CBA3AHHbLIX C M3MEPEHMEM TemnepaTtyp
NNaBNEHNS U Pa3NOoXeHUs BELLECTB, a TaKkxXe A9 U3MepeHust TeMnepaTypbl B 3K30Tep-
MWYECKMX MpoLeccax.

OaTumK 3ByKa — V3MepsIET YPOBEHb LLIYMOB B OKPYXXaIOLLEN CPEAE M NPU OLEHKE LLY-
MOMOr/IOLLAOLLMX M30NMSTOPOB. AnHamuyeckuin amanasoH: ot 30 ao 130 ab. YacToTHbIN
AavanasoH: ot 50 My go 8 kl'u. Paspewenwue: 0,1 abA (akyctuyeckune aeumbensl). TeXHO-
nornyeckne 0CobeHHOCTU: AaTUMK YYBCTBUTENEH K PEe3KMM 3BYyKaM, KOTOpble MOryT AaTb
3aBblLLEHHbIE Pe3y/bTaTbl U3MEPEHUN.

-

Pd RELEON

Puc. 7. [Jatunk 3ByKa
[aTunk onTUYECKON NNIOTHOCTU (KONIOPMMETP) — NpeiHa3HaueH NS M3MepeHuUs

OMTUYECKOM NNOTHOCTU PACTBOPOB Ha 3afiaHHOMN ANMHE BOJSHbI (M3MEPSIET KOMMYECTBO
MPOMNyCKAaeMoro CBETa Yepe3 MCCNEeAYEMbIA PacTBOP NpY OMPEAENEHHON [/IMHE BOSHbI).
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B KOMNNEKT BXOAST AATYMKM C Pa3fIMYHOMA ASMHOW BOSH MOMYNPOBOAHMKOBbLIX UCTOYHM-
KOB cBeTa: 465 1 525 HM. [Inana3oH m3mepeHus KoapduumneHTa nponyckaHus ceeta: oT
0 oo 100 %. Pa3peleHue npu namepeHun KoapduumeHTa nponyckanus: 0,1 %. Avana-
30H M3MEpEHMs ONTMYECKOM NNOTHOCTM: OoT 0 g0 2 D. Pa3pelueHne npu U3MepeHun
onTtuyeckon nnotHoctu: 0,01 D. AnunHa onTtuyeckoro myTu kioBeTbl: 10 MM. O6bEM KkioBe-
Tbl: 4 M. TexHonornyeckme ocobeHHoCTH: TpebyeTcs XOpoLwo NPOMbIBaTh KIOBETY ANs
nccneayemMoro pacTeopa.

Lndposoi aaTuk

(525 M)

Puc. 8. [JaTunkm MyTHOCTM (CneBa), ONTUYECKON NNOTHOCTU Ha 465 HM (B LEHTpE)
n 525 HM (cnpasa)

Oatunk MyTHOCTM (TypbuamMeTp) — onpeaensieT MyTHOCTb pacTBopa B MH@pakpac-
HOM [Mana3oHe CBeTa Ha OCHOBAHWMWM M3MEPEHUSI MHTEHCMBHOCTM CBETOBOrO MOTOKA
PACCEesIHHOMO YacTuLaMu, B3BELLEHHbIMU B KOHTPOSIMPYEMOM pacTBope. [lnanasoH uns-
MepeHus: oT 0 go 200 NTU (Nephelometric Turbidity Units — HedenomeTpuyeckme
eaMHULBI MyTHOCTK). Paspeluenune: 1 NTU. [inMHa BONHbI MCTOYHMKA cBeTa: 940 HM. Tex-
HONornyeckne 0cobeHHOCTU: TpebyeTcs XOpOoLIO NPOMbIBaTh KIOBETY AN UCCNeayemo-
ro pacTeopa.
JaTunMkn XMMHMYECKMX NapaMeTpoB OKpY)Kaloulen cpeabl

Aatumk pH — npegHasHayeH Ans u3MepeHns BOAOPOAHOrO MokasaTtenst B BOAHbLIX
pactBopax (puc. 9 ). Anana3oH namepenus pH: ot 0 go 14. Pa3spewenue: 0,01 pH.
[lmana3oH pabounx Temnepatyp: ot 10 go 80 °C. InnMHa U3MepUTENbHOrO 3MeKTpoaa:
140 MM. Ucnonb3yeTcs ans n3MepeHns BOAOPOAHOIO NokKasaTess BOAHbLIX pacTBOPOB, B
Pa3NNYHbIX UCCNEAOBAHUAX O6BEKTOB OKPYXKAtOLEN Cpeabl.

TexHonornyeckne ocobeHHOCTH:

1) cTabunmsaums nokasaHWii HacTymaeT B TeyeHne oT 2 40 7 MUH (3TO Bpems OAHOro M3Me-
peHus);

2) nepea M3MEPEHUEM M NOC/E Hero HeobXxoAMMO NPOMbIBaTb B AUCTUIMPOBAHHON BOAE,
4yTOobbI HE cOnnack Kannbposka;

3) B HWXHEN YacTW 3NEKTPOAA HAXOAMTCS CTEKNSIHHBLIA LWAPUK, YyBCTBUTENbHBIA K yAapaM,
4TO TpebyeT OCTOPOXHOCTMU B 0bpaLLeHnK;

4) npu XpaHeHUM 0b6s3aTeNIbHO MOMELATb HUXKHIOK YacTb 3NEKTPOAA B CrieumanbHbii BHoke
(BCTaABNSETCS Yepe3 0TBEPCTUE B KPbILKE bIoKCa);

5) B Otlokce Bceraa AOMKEH ObiTb TPEXMONSIPHBIA PacTBOP XN0puUAa HaTpus, Cneayert 3apa-
Hee No3aboTUTbCA O 3amace pacTBopa, T.K. OH HEMHOrO MPOSIMBAETCS MPU U3BIEYEHUN
3N1EeKTPOAA, B CyXOM BIOKCe 3NeKTPOA CKOPO BbINAET U3 CTPOSI.
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Puc. 9. CHapshxeHHbIN MyNbTUAATYMK MO 3KOMOrUM
0O603HayeHns: 1 — wWwyn gaTymKa 3NeKTpoONpoBOAMMOCTM, 2 — Wyn AaTymka pH, 3 — anek-
TPOZA CpaBHeHUs, 4 — LWyn AaTynKa TemnepaTtypbl, 5 — 3alWUTHbIE KONAYKK (CHATbI)

LaTunmK HUTPAT-MOHOB — MO3BONSET U3MEPSTb KOHLEHTPAUMIO HATPAT- MOHOB

B UCCNeAyeMoM pacTBope. [unanasoH uaMepeHusi: oT 2x10° go 0,2 monb/n. Pabounit
AnanasoH pH: ot 0 go 12 eanHuny pH TexHonormyeckne ocobeHHOCTH: cTabunmnsaums
MOKa3aHMN HaCTynaeT B TeyeHue OT 2 MUH. peAHa3HauyeH Ans KONMYECTBEHHOMO onpe-
AENEHNSI HUTPATOB B Pa3NINYHbIX 06bEKTAX OKPYXXAtOLWEN Cpeabl: BOAE, OBOLWAX, PpyK-
Tax, KONbaCHbIX U34enunax u T.4.

OaTunk XNOpuA-MOHOB — CIYXUT ANS U3MEPEHUs] KOHLEHTpaLMM MOHOB Xopa B UC-
CnefyeMoM pacTBope. AuanasoH uamepenusi: ot 10 o 1 monb/n. Pabounii AnanasoH
pH: ot 0 go 12 eannuy pH. AnuHa anektpopa: 140 Mm. [Ing 3Konormyeckux uccnenosa-
HWI LenecoobpasHo MCMoNb30BaTb HEKOTOPbIE AATYMKM M3 APYTUX KOMMIEKTOB MOCTaB-
kn 060pyaoBaHusi. TexHONormyeckme 0Co6eHHOCTM: CTabunmnsaums nokasaHum HacTy-
naeT B TeyeHue 7 MUH (3TO BpeMsi O4HOro usMepeHus). Mcnonb3yercs ans Konude-
CTBEHHOrO OnpefeneHns CoAepXaHusi MOHOB X/I0pa B BOAHbLIX pacTBOpax, MoYBe,
NpoAYyKTax NUTaHus.

Mpy Cnonb3oBaHWM AAaTYMKOB HUTPAT-MOHOB U XIOPMA-MOHOB K CrieuuanbHOMYy pasb-
éMy MynbTWUAATYMKA MO 3KOMOrMM HEOBXOAMMO MOAKMOYATb MOHOCENEKTUBHBIN 3NEK-
Tpoa (pabounii 3NeKTpoA), a Takxe 3NeKTpoa cpaBHeHus (puc. 10).
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fl

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

JaTtumk Kucnopoga — npeaHasHayeH Ans onpeaeneHns OTHOCUTENbHON KOHLEHTpaLmK
Kucnopoga B Bodgyxe. [mana3oH nameperus: ot 0 go 100 %. Pa3pewenue: 0,1 %. TexHo-
normyeckme 0CobeHHOCTU: NPU U3MEPEHUN COAEPXKaHWS ra3a B BblAbIXaeMOM BO3ayXe
HeobxoanMMo aepxxaTb MeMbpaHy MakcMMasnbHO 6/IM3KO KO pTy; BOCCTAHOB/IEHME MOKa3a-
HWUI Ha BO3AyXe NpoucxoauT Yepe3 1—2 MuHyThI (BpeMs anddy3nm Yyepes MeMbpaHy).

[aTumk okMcK yrnepoaa — 13MepsieT KOHLEHTPaLMIO MOHOOKCKAA yrnepoaa (yrapHoro
rasa) B oKpyxatowen cpeae. AmanasoH namepenus: ot 0 4o 1000 ppm (MUANMOHHBIE 4ONN).
Pa3pelueHne gatumka: 1 ppm. TexHonornyeckne 0CoObeHHOCTU: Npu Y4éTe B UCCNEAOBAHUN
eweé v coaepXaH1s Kuciopoaa notpebyercs NepecyeT 13 MUNMMOHHLIX A0NEN B MPOLEHTHI
ANs NPUBELEHNS K OAHOW pa3MepHOCTY (3HaYeHWe B ppm crieayeT pasaenuts Ha 10 000).

Pd RELEON #l eeLcon

@1 mggg% o - Luposoi gammk

y' OKMCH yrnepopa

Puc. 11. atumkn kucnopoga (cnesa) u yrapHoro rasa (cnpasa)
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Oatunkm pm3nonornyecknx nokasaresnei opraHM3Ma 4YesioBeka

[aTunk TemMnepaTtypbl Tena — npefHasHayeH AN HEeNpepbIBHOMO M3MepeHUs Temne-
paTypbl Tena B NOAMbIWEYHON BnaanHe . OCHALLEH BbIHOCHBIM 30HAOM. [ManasoH u3me-
penus: ot 25 go 50 °C. PaspeleHune gatumka: 0,1 °C. TexHonornyeckas 0CO6eHHOCTb:
ANt TOYHOrO M3MEPEHMSI B NMOAMBILLEYHOM BMAANHE AO/MKHA HAXOAUTLCS BCS METaNM-
yeckast 4acCTb 30HAA.

Puc. 12. [laTunk Temnepatypsbl Tena

[AaTumMkK apTeprManbHOro faBJIeHUs — M03BOMSIET U3MEPSATb apTepuanbHoe Aasne-
Hue B avana3oHe oT 0 o 250 MM pr.cT. Pa3pelweHne aatumka: 0,1 MM pT.cT. JaTumnk
MO3BONSIET OMPeAenuTb CUCTONNYECKOe, AMACTONMYEeCKoe faBneHue, nynbC. B komnnekT
AaTyMKa BXOAMT CneumasnbHas MaHXeTa C YTArMBatoWMM MeXaHW3MOM, HarHeTaTenb BO3-
AyXa C BO3AYLUHbIM KnanaHoM M Tpybka AN NOAKNOYEHMS K AaTumky. TexHomornyeckue
0C06eHHOCTH: HEOBXOAMMO KOHTPOIMPOBATL MIOTHOCTb NOAKOYEHMS PAa3beMOB, Npa-
BUIbHOCTb MOMOXEHUS MaHXeTbl Ha nnedve. Bo3ayx M3 MaHXeTbl CleayeT CryckaTb paB-
HOMEpPHO, MeASIeHHO, Crerka NPUOTKPbIB KNanaH HarHeTaTens.

AaTumMK nynbca — no3BOJSIET HEMPEPBLIBHO ONPeaensTb YacToTy CepAeYHbIX COKpa-
LEHWI. MIMeeT BbIHOCHYIO KIWUMCY, HAAEBaeMyto Ha Manew uccnesyemoro. [uanasoH u3-
MepeHus nynbca: ot 0 o 250 ya/mMuH. Paspewwenue: 1 ya/mMuH. TexHonornyeckue oco-
6eHHOCTU: cneayeT KOHTPOAMPOBAaTb MPaBUIbHOCTb HAAEBAHUS KAWUNChI, T.K. NpU 13-
NUWwHe rnyboKOM HaAeBaHWM OHa MepefaB/MBAET MeSIKMe KPOBEHOCHbIE COCyAbl
nanbLa, YTO YMEHbLUAET TOYHOCTb U3MEPEHUN.

[aTumk 4acToTbl AbIXaHUA — NpeaHa3HaYeH 415 M3MEePEeHUst YacTOTbl AbIXaTesbHbIX
ABVXEHWUIN (LMKNOB «BAOX-BbIAOX>») 3@ €AMHULYY BPEMEHW. AHANIM3NPYETCS KOIMYECTBO
COKPALLEHWUI FPYIHON KNETKN M NepeHeN OpIoLLIHOM CTEHKW. B KOMMNEKT AaTumKa BXO-
AUT Habop rMrMeHnYecKux Hacafdok, MAOTHO HaZEeBAEMbIX HA AbIXaTeNbHyl0 TPyoKy.
[nana3oH n3mepenus: ot 0 go 100 umknos/MuH. Paspelwenue: 0,5 umkna/MuH.
[aTumK yCKOpeHus — onpegensieT YCKOpPeHue ABMXKYLUMXCS 06bEeKTOB MO TPEM OCSM
KoopAauHaT. [lana3oH namepenus: oT —8 Ao +8 g. Paspelwenne gatumnka: 0,004 g.
Oatumk IKI — npeaHasHayeH ANs U3MEPEHUS SNEKTPUYECKON aKTUBHOCTU cepaua.
OnpepenseT napamMeTpbl, He0bxoAMMble 418 NOCTPOEHUS 1EKTPOKAapAMOrpaMMel C No-
MOLUbIO CreumanbHblX OAHOPA30BbIX HATENbHbIX MEAMUMHCKUX 3NEKTPOAOB, MOCTaBse-
MbIX B KOMMJEKTe C AaT4YMKOM. TexHonormyeckne ocobeHHoCTU: rpadumk anekTpokap-
AMOrpaMMbl B NporpaMMHOM obecneyeHnn CTpoUTCS B O4HOM OTBEAEHUMN.
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[aTumK KUCTEeBOM Cubl (3ProMeTp, CUJIOMEpP) — U3MEPSIET CXKMMAIOLLEE YCUNMe,
CO3AaBaEMOE KUCTbIO pyku. [Imana3oH namepenun: ot —50H go +50H n BTOpOI Bapu-
aHT —10H go +10H (nnbo B kunorpammax, rpammax). Paspewerue: 0,02H.

PaboTa B nporpaMmmMHOM o6ecneueHnn Releon Lite

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

(

Pl RELEON

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

YctaHoBka MO Releon Lite Ha perMcTpatop AaHHbIX C ONEepauMOHHON CUCTEMOM
Windows MOXeT OCyLLEeCTBNATLCS KakK ¢ USB-nelu-Hakonutens, Tak v ¢ caiTa npoms-
BOAWTENS, YCTAHOBKA Ha MobuNbHble TenedoHbl (CMapTdOHbI) — TONbKO C calTa Npous-
BOAUTENS, CCbINIKa Ha KOTOPbIA MPUBOAUTCS B CMMUCKE MCTOYHWUKOB MHpOpMaLmm
nocobus. B nocneaHeM cnydyae AOCTYrHa YCTAHOBKA Ha YCTPOWCTBa C nniatdhopMamu
Android u i0S. lMNopsgok yctaHoBku MO Releon Lite onucaH B pyKOBOACTBE, KOTOPOE
BXOAWUT B KOMMNEKT NOCTaBKu. ANroput™ paboTsl B NpOrpaMMHOM obecreyeHnmn 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 MporpaMmMHbIM obecneyeHnem Releon Lite

Mpyn N3yYeHUM eCTECTBEHHbIX HayK B COBPEMEHHON LLIKONE OrPOMHOE 3HaYeHUe MMEET Ha-
FNAAHOCTb yyebHoro MaTtepuana. HarnsaHocTb faéT BO3MOXHOCTb BbicTpee v rnybxe ycBau-
BaTb M3y4aeMyto TEMy, NOMOraeT pa3obpaTbCs B TPYAHbIX ANt BOCMPUATMS BONPOCAX, U NOBbI-
LLIAEeT MHTEpPEC K NpeaMETY.
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LindpoBsble nabopaTopum «LLIKONBHOrO KBAHTOPMYMa» — 3TO KAYECTBEHHbIN CKAYOK B CTa-
HOBJIEHMM COBPEMEHHOMN ECTECTBEHHO-Hay4HOW nabopaTopuu. Bce nporpaMMHoe obecrnieve-
HWE Ha PYCCKOM s3blke. MeToanyeckme MaTepuanbl pa3paboTaHbl POCCUACKMMI METOAUCTAMM
W yuUTeNsiMU B COOTBETCTBMM C DeaepanbHbiM KOMMOHEHTOM rOCyAapcTBEHHOrO 06pa3oBa-
TenbHoro CTaHaapTa no 6uonoruu.

LncdpoBble nabopatopuu SBASIIOTCA HOBLIM, COBPEMEHHBIM 060PYA0OBaHWEM AJisi NPOBeae-
HUS CaMbIX PA3NIMYHBIX LKOMbHBIX UCCNEA0BaHNI €CTECTBEHHO-HAYYHOro Hanpasnexuus. C nx
MOMOLLbIO MOXXHO MPOBOAUTL PaboTbl, KaK BXOASLUME B LIKOJbHYIO NporpamMMy, Tak U COBep-
LLIEHHO HOBbIE UCCNEA0BaHWSI.

NMpumepHaa pabouas nporpamMma no 6uonorum gns 5—9 knaccos
C UCNO/NIb30BaHMEM 060pyaOBaHMS LieHTpa «Touka pocTa»

Ha 6a3e LeHTpa «Touka pocTa» obecneunBaeTcs peanusaums 0bpazoBaTesibHbIX NMporpamMMm
€CTECTBEHHO-HAY4YHON W TEXHOIOrMYECKOW HanpaB/IEHHOCTEN, pa3paboTaHHbIX B COOTBETCTBUM
C TpeboBaHMsAMM 3aKOHOAATENNbCTBA B Chepe 06pa3oBaHMs 1 C y4ETOM pekoMeHgaunn depe-
panbHOro onepartopa y4yebHoro npeameta «buonorus».

Obpa3oBaTtenbHasi NporpaMMa Mo3BONSIET MHTEMPMPOBAThL peanim3yemMble 34eCb Noaxoabl,
CTPYKTYpY M CcOAepXaHue npu opraHnsauuy obyyeHns éuonormm B 5—9 knaccax, BbICTPOEH-
HOM Ha 6a3e ntboro 13 JoCTynHbIX y4ebHOo-MeToanYecknx komnnekcos (YMK).

Mcnonb3oBaHne 0b6opyaoBaHus LeHTpa «Toyka pocTa» npu peanvsauun aaHHoun Ol nos-
BOJISIET CO34aTb YC/I0BUS:

* NS paCLUMPEHUNS COAEPXKaHMUS LUKONBbHOMO Bruonornyeckoro obpasoBaHus;

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

obnactu;

o ANsl pa3BMTMS NIMYHOCTU pebeHka B npouecce 0byyeHus 61Monorumn, ero cnocobHoCTel,

(hopMMUPOBaHMS W YAOBNETBOPEHUS COLMANbHO 3HAYMMbIX MHTEPECOB M NOTPebHOCTEN;

o ansi paboTbl C 0AAPEHHBIMU LIKOSIbHUKAMK, OpraHM3aumnmn ux passutus B pasninyHbiX 06-

nactsix obpa3oBaTe/ibHON, TBOPUYECKOW AEATENBHOCTY.

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

Buonorusa pacreHui:

[bixaHne nuctbeB. [bixaHue KopHel. MornoweHne Boabl KOPHAMKU pacTeHui. KopHeBoe
AaBneHve. VicnapeHnue Boabl pacteHusaMu. GoTocuHTe3. [bixaHne ceMsH. YCnoeums npopacra-
HUS cCeMsIH. TennontobuBble U XONOAOCTONKME pacTeHUs.

3oonorua:

M3yyeHne OAHOKMIETOUHbIX XXMBOTHbIX. /I3yyeHne BHELWHEro CTPOeHUS AOXAEBOro Yepss,
HabnogeHne 3a ero nepefaBuMXEHMEM U peakuMsiMU Ha BHELLHWE pasapaxeHus. U3syuyeHue
CTPOEHWS MOJITIOCKOB MO BNAXHbIM npenapaTtaM. M3yyeHne MHOroobpasmst YNeHUCTOHOrMX Mo
Konnekunsam. MsyyeHune ctpoeHuns polb no BAaXHbIM npenapaTtam. M3yyeHne cTpoeHus ntuu.
M3yyeHne CTpoeHns MNEeKONUTAIOLWMX MO BMAXHbIM npenapataM. BoaHble XXMBOTHbIE. Tenno-
KPOBHbIE U XONIO4HOKPOBHbIE XXMBOTHbIE

YenoBek u ero 3nopoBbe:

M3yyeHne kposoobpauieHus. Peakumss CCC Ha O03MpOBAHHYI0 Harpysky. 3aBMCUMOCTb
MeXAy HarpysKoi M YPOBHEM 3HEepreTuyeckoro obmeHa. Ma3006MeH B NErkux. MexaHuaMm
NéroyHoro abixaHus. Peakuus [C Ha dm3nyeckyto Harpy3sky. XXu3HeHHas EMKOCTb nerkux. Bol-
AeNUTENbHaA, AblXaTebHas ¥ TEPMOPErynaTopHas GyHKUMS KoXW. [JehcTBue pepMeHTOB Ha
cybcTpat Ha npuMepe KaTanasbl. [pucnocobneHHOCTb OpraHM3MoB K cpeae obuTaHus.

O6uwas 6unonorus:

[elicTBue hepMeHTOB Ha cybCcTpaT Ha npuMepe kaTtanasbl. Pasnoxenne H,0,. BnnsHue pH
cpeabl Ha aKTUBHOCTb pepMeHTOB. DakTopbl, BAMSIOLME HA CKOPOCTb npouecca ¢hoToCuHTE3A.
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N3yueHne KNeTOoK 1 TKaHEW PacTEHMI 1 XMBOTHBIX HA FOTOBbLIX MUKPOMPEnapaTax 1 1x onuca-
Hue. BbisIBNEHME N3MEHUYMBOCTU Y OPraHWU3MOB. BbisiBneHWe NpucnocobneHunii y opraHu3MoB K
cpene 06uTaHus (Ha KOHKPETHbIX NpUMepax).

0Oco6eHHOCTH coaepKaHUA CTPYKTYPHbIX
KOMMOHEHTOB pabouei nporpamMmbl no 6monorum
B 5—9 knaccax ¢ ucnonb3oBaHneM obopyaoBaHUs LieHTpa
«Touka pocTta»

MnaHupyembie pe3ynbtaTbl 06yyeHUs no Kypcy «buonorus. 5—9 knacc» .

[lpeaMeTHble pe3ynbTaThl:

1)

2)

3)

4)

3)

6)

7)

8)

9)

(hopMMpOBaHME LIEeHHOCTHOrO OTHOLUEHMS K XXMBOW Npupoae, K COBCTBEHHOMY OpraHu3-
MY; MOHWMaHWe ponu 6uonorun B GOpMMpOBaHMM COBPEMEHHOW eCTECTBEHHOHAYYHOM
KapTUHbI MUpa;

yMeHUe NpUMeHSTb CUCTEMY BMONOrMYECKMX 3HaHUN: packpbiBaTb CyLIHOCTb XMBOTO,
Ha3bIBaTb OT/INYMS XXMBOIO OT HEXMBOIO, NEPEUNCINATL OCHOBHbIE 3aKOHOMEPHOCTU Op-
raHu3aumn, QyHKUMOHWPOBaHUS O6BEKTOB, SIBNIEHMM, MPOLECCOB XWBOM NPUPOAbI, 3BO-
NOLMOHHOrO pas3BUTUS OpPraHNYeCcKoro M1pa B €ro eavHCTBE C HEXMBOW MpUPOAOW;
copMMPOBaHHOCTb NPEACTABEHNI O COBPEMEHHOM TEOPWUM 3BOOLMM U OCHOBHbIX
CBMAETENbCTBAX 3BOOLMY;

BNlaZileHne OCHOBaMM MOHSTUMHOIO annapaTa M Hay4yHoro s3bika 6uonorum: UCnonb3oBa-
HWE U3yYEHHbIX TEPMUHOB, MOHSATUI, TEOPUIA, 3aKOHOB ¥ 3aKOHOMEPHOCTe Ans 0bbsc-
HeHns HabnoaaeMblx 6MoNorMyecknx 06bLEKTOB, SBNEHWI U MPOLLECCOB;

MOHMMaHMe cnocoboB MonyyeHnst GUONOrMYECcKnX 3HaHUN; HaAnYMe onbiTa UCNOJb30-
BaHWs METOA0B BMONOMMK C LIENbIo U3Y4eHUs XUBbIX 06bEKTOB, BMONOrNYecKuxX aBe-
HUM 1 NpoLeCCcoB: HabnoaeHne, onucaHue, NPoBeAEHUE HECOXHbIX 61onornyecknx
OnbITOB M 3KCNEPUMEHTOB, B TOM YMCIIE C UCMOSIb30BAHNEM aHANOroBbIX U LIM(POBbLIX
Np1MbOpPOB N MHCTPYMEHTOB;

YMEHME XapaKTepWU30BaTb OCHOBHbIE rPyMMnbl OPraHW3MOB B CUCTEME OPraHNYecKoro Mu-
pa (B TOM uucne BUPYChl, BakTepumn, pacTeHusi, rpubbl, XXMBOTHbIE): CTPOEHWUE, MPOLEeCChl
XU3HEAESTENbHOCTH, UX NPOUCXOXAEHME, 3HAYEHNE B NMPUPOLE U XKU3HW YENOBEKa;
yMeHUe 06BbACHATb NOMOXKEHWE YenioBeKa B CUCTEME OpraHU4eckoro Mupa, ero npouc-
XOXAEHWe, CXOACTBA U OTINYKS YenoBeKa OT XXMBOTHbBIX, XapaKTepu30BaTb CTPOEHWE U
MPOLECCHI XU3HeAesaTeNbHOCTU OpraHnM3Ma YenoBeka, ero NpucnocobneHHoCTb K pas-
JIMYHBIM 3KONOrMYECKNM (hakTopam;

YMEHWe OMNUCbIBaTb KIETKW, TKaHW, OpraHbl, CUCTEMbl OPraHOB M XapakTepu30BaTb Bax-
HeMwme BrUonormyeckmne NpoLECChl B OpraHn3Max pacTeHUM, XMBOTHBIX U YEN0BEeKa;
cpopMUPOBaHHOCTb NPEACTABNEHNA O B3aUMOCBA3M HACNeL0BaHWst NOTOMCTBOM Mpu-
3HAKOB OT POAMTENbCKUX (DOPM C OpraHu3auMen KNeTKM, HaIMYMEM B HEN XPOMOCOM
KaK HocMTenen HacneacTBeHHOM MHGOopMaLMM, 06 OCHOBHbIX 3aKOHOMEPHOCTAX Hacne-
[I0BaHVS NPU3HAKOB;

cOpMMPOBAHHOCTb MPeACTaBNeHN 06 OCHOBHbBIX (DaKTOpax OKpyXXatoLen cpeapl, Ux
PO/N B XWU3HEAEATENBHOCTU U 3BONIOLIMKU OPraHN3MOB; NpeacTaBieHve 06 aHTponoreH-
HOM (hakTope;

10) chopMMpPOBAHHOCTb NMPEACTABNEHMIA 06 3KOCMCTEMAX M 3HAYEHUM Bropa3HOObpasms;
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11)ymeHue pelsatb yyebHble 3agaun BUONOMUYECKOro COAEpPXKaHUs, B TOM YMCNe BbISIBNSATb
MPUYUHHO-CNEACTBEHHbIE CBA3W, MPOBOAUTL PacyéThl, AeNaTb BbIBOAbI HA OCHOBaHWK
MOMyYeHHbIX pe3ynbTaTos;

12)yMeHuWe co3aaBaTbh U MPUMEHATb COBECHbIE U rpaduyeckne mogenu ans 06bsicHeHUS
CTPOEHUS XXMBbIX CUCTEM, SIBNIEHWIA 1 NPOLIECCOB XXMBOW NPUPOALI;

13)noHMMaHue BKaga POCCUMCKMX M 3apybexHbIX YYEHbIX B pa3BuUTME BUONOrMYECKUX
HayK;

14)BnageHune HaeblkaMu paboTbl ¢ MHPOPMauuen 61onormyeckoro cogepXxaHus, npea-
CTaB/IEHHOW B pa3HoM (opme (B BMae TeKCTa, TabNMUHbIX AaHHbIX, CXEM, rpacunKoB.,
Avarpamm, Mopenei, n3obpaxeHuin), KpUTUYECKOro aHanm3a MHhOpMaLMM U OLEHKM
ee JOCTOBEPHOCTH;

15)ymeHune nnaHMpoBaTb MOA PYKOBOACTBOM HACTaBHMKA M MPOBOAMUTL yyebHoe uccnesosa-
HWE WS NPOEKTHYO paboTy B 061acTM 6MONOrNKM; C YYETOM HAMEUYEHHOW Lenu hopmy-
NnpoBaTb Npobnemy, rmnoTesy, CTaBUTb 3a4a4u, BblbpaTb afeKBaTHbIE METOAbI ANS UX
peLleHuns, hopMynnMpoBaTb BbIBOALI; NYGNUYHO NPeACTaBNsTb NOMYYEHHbIe pe3ynbTaThl;

16)yMeHMe nHTerpupoBaTb 61oONOrMYecKne 3HaHUsa Co 3HaHUAMMU Apyrnx y4ebHbIX npea-
METOB;

17) cchopMMPOBAHHOCTb OCHOB 3KONOMMYECKON FPaMOTHOCTU: OCO3HAaHME HEeobXoAMMOCTM
LEVCTBWI NO CoXpaHeHnto bropa3Hoobpasus U oxpaHe NpUPOAHbLIX SKOCUCTEM, COXpa-
HEHMIO N YKPENJIeHWIO 340POBbs YesloBeKa; YMeHWe BblbupaThb LeneBble YCTaHOBKU B
CBOWX AEWCTBUSX M MOCTYMNKax N0 OTHOLLUEHMIO K XXMBOW NPMPOAE, CBOEMY 3[40POBbIO U
3[0POBbIO OKPYXaIoLLMX;

18) yMeHuWe 1Mcnonb3oBaTb NpUobpeTeHHbIe 3HAaHMS U HaBbIKW A4N19 340POBOr0 0bpasa »Xu3-
HW, cOanaHCMpPOBAHHOTO MUTAHWS U (U3MYECKON aKTUBHOCTMW; HEMPUSTUE BPEAHbIX NpU-
BblYEK U 3aBUCMMOCTEN; YMEHUE NPOTUBOAENCTBOBATL /IKEHAYUYHbIM MAHUMYNALMAM B
obnacTtun 300poBbS;

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

®opMbl KOHTpONA

KOHTponb pe3ynbTaToB 06y4eHMst B COOTBETCTBUM C AaHHOW 0Bpa3oBaTeNbHOM MPOrpaMMoi
NpoBoaMTCA B hOpMe NUCbMEHHBIX U 3KCNepUMeHTaNbHbIX paboT, NpeanonaraeTcs nposeae-
HME NPOMEXYTOYHOW U UTOrOBOM aTTeCTaLMu.

lIpomeixxyToyHas arrecrtayms

NSt OCYLLECTBNEHNS MPOMEXYTOUYHOMN aTTeCTaLMM UCMONb3YOTCS KOHTPONbHO-OLEHOYHbIE
MaTepuanbl, 0T6op coaepXXaHMsi KOTOPbIX OPUEHTUPOBAH Ha NPOBEPKY YCBOEHWUSI CUCTEMbI
3HaHUI M YMEHUN — MHBAPWAHTHOrO sApa COAEPXXaHWs AENCTBYIOWMX 06pa3oBaTeNbHOMN Npo-
rpamMMbl No 6uonoruu Ans obuieobpa3oBaTenbHbIX OpraHU3auuniA. 3aaaHns NPOMEXYTOUYHOM
aTTecTauum BK/IKOYAOT MaTepras OCHOBHbIX pa3AenoB Kypca 6uonorum.

MNAKET OLEHOYHbIX MATEPUAJI0OB U KPUTEPUN OLLEHUBAHUSA
no NPEAMETY «BNOJ1OIUSA>»

KoHTposibHbIe 3MepHuTesibHble MaTepuasbl

B naHHOM pa3sgene npeAcCTaBNSATCA KOHTPOSbHO-U3MEpPUTENbHbIE MaTepuanbl, KOTOpble
MCNONIb3YKOTCA ANna onpeaeneHns ypoBHA AOCTUXEHUA 06y‘-|a}OLLI,VIMMCFI njaHWpyembiX MeTa-
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NPeAMETHBIX U NpPeAMETHbIX pe3y/bTaToB B PaMKax OpraHM3auuy TEKYLLero KOHTPOns ycrnesae-
MOCTM M MPOMEXYTOYHON aTTecTaunm.

Mpy opraHu3auuM TeKyLero KOHTPONAS yCneBaeMocTu 0by4vatowwmxcs cneayeT yunTbiBaTb
TpebosaHms OrOC OO0 K cucteMe OLEHKM AOCTUXKEHNS NiaHupyeMblx pesynbtatos OOl, Ko-
TOpas AO/MKHA NpeaycMaTpuBaTh UCNOMb30BaHNE pa3HO0bpasHbIX MeTOA0B M POPM, B3aMMHO
AOMNONHSAWMX ApYr Apyra (CTaHAAPTU3UPOBaHHbIE NUCbMEHHBIE U YCTHbIE PaboTbl, MPOEKTHI,
npakTuyeckne n nabopatopHole paboTbl, TBOpYECKMe paboTbl, CaMOaHanMU3 M CaMOOLEeHKa, Ha-
6noaeHve, UCNbITaHUS U MHOE).

BbI60p yKazaHHbIX HUXE TUMOB M MPUMEPOB KOHTPOJbHbIX U3MEpUTENbHbIX MaTepuanos
06yCnoBneH nefarornyecko U MeTOANYECKON LienecoobpasHOCTbio, C YYETOM MpeaMETHbIX
ocobeHHocTew Kypca «buonormna 5—9 knacc».

TecTbl 1 3aaaHus pa3paboTaHbl B COOTBETCTBUM C opmaToM EM n MNA, yTo nossonser
AaXe B pamMKaX YCBOEHMSI MPaKTUYECKOM YacTy NporpaMMbl 0TpabaTbiBaTb 06LIeyYEbHbIE U
npeaMeTHbIE 3HAHWUS U YMEHUS.

MepeyeHb OLEHOYHbIX Npoueayp AC/MKEH ObITb ONTMMAsbHBIM M AOCTATOYHBIM ANs onpe-
AeneHns YPOBHS AOCTUXEHWUS 0bydalolwmMMmcs npeaMeTHbIX U MeTanpeaMeTHbIX pesynbTa-
TOB. ®uKcaumsi pe3ynbTaToB TeEKyLEero KOHTPOJSA YCNeBaeMoCTU 0Oyyarowmxcs ocylue-
CTB/ISIETCA B COOTBETCTBUM C MPUHATON B 06pa30BaTeNbHOW OpraHu3aLmmn CUCTEMON OLEHW-
BaHMUS.

MOMOLLb YYUTEJIO

MpeanoXeHHble TUMbl U NPUMEpPbI 3aAaHuiA:

* OPVEHTMPYIOT YYUTENS B AMAMA30HE KOHTPOJSIbHBIX U3MEPUTENBHBIX MAaTEPUanoB Mo
KypCy, NoMoratT pa3HoobpasuTb 3afaHWsi TPEHUPOBOYHOIO, KOHTPOSIbHOrO M A0MON-
HUTENbHOrO MOAYNEN, KaK MHTEPAKTUBHOMO BUAEO-YPOKA, TaK M TPAAULIMOHHOIO Ypo-
Ka B paMKaXx K/1aCCHO-YPOYHON CUCTEMbI;

* YUMTLIBAOT BO3MOXHOCTM YCBOEHMS MaTepuana, C TOUKM 3peHns ero auddepeHuma-
LMW ANSt Pa3UYHbIX KaTEropuii 06yYatoLmnxcs, pa3HoOro YPoBHS U3yYeHUs NpeaMeTa,
BO3PaCTHbIX 0COBEHHOCTEN MMAALWMX LUKOSIbHUKOB, @ Tak)Ke MOTMBALIMOHHOIO 1 Ncu-
X03MOLIMOHAIbHOr0 KOMMOHEHTOB YPOKOB;

* 03BONSIOT OTPabaTbiBaTb HABbIKK, 3aKPENIATb NMOyYEHHbIE 3HAHMSI U KOHTPOMUPO-
BaTb pe3ynbTaTbl 06yUYeHNs, Kak B XOAe KaXAoro ypoka, Tak U B paMKax UTOrOBOrO
ypoka no MaTepuany pasgena.

Cneunduueckon opMort KOHTPONs sBnseTcs paboTa ¢ npubopamu, NabopaTopHbIM

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

YPOBHSI Pa3BUTUS YMEHUI LUKONbHUKOB paboTaTb C 060pyA0BaHNEM M NMPOBOAUTDL 3KC-

MepUMeHTasIbHble UCCNeA0BaHWs, NNaHMpoBaTb HabMoAeHWe WK OnbIT, BECTU CaMOCTO-

ATENbHO NPaKTUYECKYO paboTy.

3agaHne MOXET CUMTATbCS BbIMOMIHEHHBIM, €CNIN 3anNMUCaHHbIN/BbIOpaHHbLIN OTBET COB-

nagaeT C BepHbIM OTBETOM. 3afaHMs MOMYT OLEHMBaTbCs Kak 1 6annoM, Tak u 60Mblwmnm

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

HbIX/BbIOpaHHbIX OTBETOB, OT TUMNA 3a4aHus.

HopMbi oLeHok 3a Bce BMAbI MPOBEPOYHbIX paboT

«5» — ypOBEHb BbIMOHEHNS TPEOOBAHMIA 3HAUYUTENBHO BbILLE YAOBNETBOPUTENBHOIO:
* OTCYTCTBME OLWIMOOK, KaK MO TEKyWEMY, Tak U MO npeablayleMy y4yebHoMy matepuany;
* He bonee ogHOro Hego4éTa.
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«4» — ypoBEHb BbIMNO/IHEHNS TPEOOBAHMIA BbILLE YAOBNETBOPUTENLHOTO:

* Hanuuue 2—3 owmnbok nnm 4—6 HefOUETOB NO TeKyLLeMY y4ebHOMY MaTepuany;

* He 6onee 2 ownboK nnn 4 HefOYETOB NO NPONAEHHOMY MaTepuany;

* 1CMONb30BaHNE HEepaLIMOHAsIbHbLIX MPMEMOB peLLeHNst y4ebHOo 3aaaun.

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

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

* He 6onee 3—5 ownBOK MM He 6onee 8 HEAOYETOB MO NPONAEHHOMY Y4EOHOMY MaTepu-

any.

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

* Hanunume Bonee 6 ownbok mam 10 HegoOYETOB MO TEKYLEMY MaTepuany;

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

KOHTPOJIbHO-U3MEPUTEJIbHbIE MATEPUAJIbI
Nno bUOJI0rMn

1. BolbpaTb O4MH UK HECKONbKO MpaBW/bHLIX OTBETOB M3 MPEASIOXKEHHbIX BapuaHToB. Hay-
Ka, u3yyarowas rpuobbi:

1) Bupyconorus

2) MMKONorus

3) 60TaHuKa

4) Mukpobuonorus

OTBeT: MuKonorus

2. icnonb3ys 3HaHMS O MUTaHUW XXUBbIX OPraHM3MOB, BbIMOMHWUTE 3afaHue.

YCTaHOBWTE COOTBETCTBUE MeXAY CNOCOBOM NUTaHUSA U OpraHU3MoM, ANt KOTOPOro OH Xa-

paKkTepeH.
OPrAHU3M CNoCOob NMUTAHKA
A) MATNNK TYroBOW 1) aBTOTpPOOHOE
b) cuHmua 6onbluast 2) retepoTpodHoe

B) 6epé3za noBucnas

) ONEHOK NETHMI

[1) wyka obbIKHOBEHHas!

E) kneBep kpacHbIn

3anuwmTe B Tabnuuy BblbpaHHble Ludpbl NO4 COOTBETCTBYIOWMMKU ByKBaMu.
OTBeT:

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

3. BblbepuTe aBa BepHbIX OTBETA M3 NATM W 3anuwmuTe Uundpbl, N0A4 KOTOPbIMUA OHM YKa3aHbl.

)KuBble OpraHn3Mbl CNOCOBHLI BOCTIPUHMMATL BO3AEWCTBUS BHELLHEN Cpeabl U pearmpo-
BaTb Ha HUX. B NpMBEAEHHOM HUXeE CMUCKE HaaWUTe ABa TEPMMHA, KOTOPbIE ONWCHIBAIOT MPO-
LiecCbl, Nponcxoasiumne B opraHu3me.

1. [lbixaHwue;

2. Pa3apaxumocTb;

3. PasamMHOXeHue;

4. BolaeneHwue;

5. Pedhnekc.

OTBeT: pa3gpaxuMocTb, pedrekc.
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TOUKA !'POCTA BMOMOrns

4 . 3anonHuTe MNponycKkn B TEKCTE, BbIOpaB OAMH M3 BapUaHTOB OTBETOB, NPEACTABNEHHbIX B
BMAE BbiMaAatoLlero cnucka. BetaBbTe B TEKCT «MOYBEHHOE MUTAHUE PacTEHWI» MPONYLLEH-
Hble CTI0Ba U3 NPEANOXEHHOro cnncka. Crosa BCTABNAWNTE B HY>XXHOM UYMCTIE U NALEXE.

MouBeHHOe NUTAHUE pacTeHUi

BonblUMHCTBY pacTeHui nNpucylle noyBeHHoe nuTaHue. Ero ewé HasbiBaloT (A), Tak Kak
pacTeHMs OCYLLECTBAAIOT ero ¢ nomoubto (b). BaxHyto ponb B 3TOM npouecce urpatoT (B).
Onu nornowatot m3 noysbl (IN). Mo cocyaam noa aencteueM ([1) NOrNOWEHHBIM pacTBOp NOAHM-
MaeTCs B APYrmMe opraHbl paCcTeHUS.

Cnucok cnos:
cTebnesoe;
KOPHEBOE;
KOp€eHb;
crebens;
KOPHEBOW BOJIOCOK;
BepXyLIeYyHasi Noyka;
BOAQ C PaCTBOPEHHLIMW MUHEPasbHbIMK BeLLEeCTBaMu;
NUTaTENbHbIN pacTBop;
KOpHEBOE AaBfieHMe.
B Tabnuuy noa cooTBETCTBYIOWMMK ByKBaMK 3anuiumnTe umdpbl.

LCoOoNoUhA~WN

A b B r A

5. BoccTaHOBWUTE BEpHYIO MOCNEeA0BaTENIbHOCTD.

3agaHusa 6a30BOro ypoBHS

1. YcTaHOBMUTE, B KaKOW MOCNEA0BATENbHOCTM PaboTaloT C MUKPOCKOMOM.

1) nocTaBbTE MMKPOCKON LITAaTMBOM K cebe

2) NOMecTUTe Ha NPEeAMETHbIN CTOMMK MUKponpenapat

3) NoNb3ysiCb BUHTOM, MIABHO ONyCTUTE OKYNsp

4) Npy NOMOLLY BUHTOB MEAJSIEHHO NOAHMMANTE TybyC, MOKa He NOSIBUTLCS YeTKoe M306pa-
XeHue.

[MpaBubHblE OTBETLI:

1) nocTaBbTE MMKPOCKON LWITAaTMBOM K cebe

2) NOMECTUTE Ha NPEeAMETHbIN CTONMK MUKpOMpenapaTt

4) npy NOMOLLY BUHTOB MEAJSIEHHO NOAHMMaKNTE Tybyc, MoKa He NOSBUTLCS YeTKoe M306pa-
XeHue.

3alaHne MOBbLILEHHOr0 YPOBHSA CIOXHOCTH

1. YcTaHOBUTE MOCNe0BaTeNIbHOCTb YCIOXHEHUS PAacTUTENbHOr0 MMpa Ha 3emie, HayuHas
C OOHOKNIETOYHOr0 OpraHM3Ma. 3anuwmnTe B Tabnmuy COOTBETCTBYIOLLYIO NOCNeA0BaTENbHOCTb
uncp:

1) Mxu

2) umaHobakTepun

3) Bogopocnu

4) NOKPbITOCEMEHHbIE

5) ronoceMeHHsble

6) NanopOTHUKM

[MpaBubHbLIE OTBETLI:

1) umaHobakTepun

2) BOAOpOCH
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BHnonorumna

3) Mxu

4) NanoOpOTHMKMN

5) ronoceMeHHble

6) NOKPbITOCEMEHHbIE

TOUKA \!Pocm

6. BOCCTaHOBWTE MOAMUCKM K PUCYHKY, HA KOTOPOM M306paxeH npouecc dhoTOCUHTE3a.

MoAnMwUTE CTPENKM Ha PUCYHKE M3 NPEAIOXEHHOMO NEPEYHSI.

A. Bopa \\ ! 4

B. Yrnekucneln ras -

B. Kucnopon </ 5

I. SHeprusa ConHua

7. 3anonHuTe NycTble KNeTKM B Tabnuue.

~

\\

Bbuonoruueckne Hayku
YueHue o ? leHeTnka ? Monekynsp- ?
KneTke Hast buonorus
? buonorus M3meH4yu- Ynydwexuve ? YyeHue o
pasBuTUS TKa- | BOCMb MopoA XMBOT- npoucxoxae-
Hel u Hacneo- HbIX 1 COPTOB HUW XU3HK
CMBEHHOCMb | pacTeHWi

B conepxxaHue
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SVIHBXAOT0D

TemMaTnyeckoe niaHupoBaHue

TemaTuyeckoe nnaHMpoBaHue MaTepuana B 5 knacce
«BbN0OJ1I0IN'nMA — HAYKA O )KXUBOM MUPE»

Yactb 1. bruonormg — Hayka 0 XXMBOM MUpe
Yactb 2. MHoroobpasme >XmBbIX OpPraHn3MoB.
YacTb 3. XXu3Hb OpraHM3MOB Ha MaHeTe 3eMns
YacTb 4. Yenosek Ha nnaHete 3emns

o OcHOBHble BuAbl AEATENIbHOCTH Wcnonb3o-
N¢ LileneBas ycraHoBka | Kon-Bo
n/n Tema CopepxxaHue ypoka Yacos o6yuvarowmxcs Ha ypoke/BHey- BaHue 060-
POYHOM 3aHATUM pyaoBaHue
1. Buonorus — Hayka 0 xuBoM Mupe (8 u)
1 MeToabl U3y4yeHus Mcnonb3oBaHue yBe- O6bsICHATb Ha3Haue- 1 YMeHue paboTaTb ¢ NabopaTopHbIM Mwukpockon
XXUBbIX OPraHW3MOB: | JIMUUTENbHBIX NPUOOPOB | HUE YBEMUUTENbHBIX obopyaoBaHueM, yBenmunUTEeNbHbIMU CBETOBOW,
HabnoaeHve, u3Me- | Npu U3yyeHun 06bLeKToB | MpMOOPOB. npubopamu. N3yyaTb ycTporcTBo MU- | LMcpoBON

peHue, aKcnepu-
MEHT.
JlabopamopHas pa-
6oma Ne 1
«M3yyeHne ycTpomn-
CTBa YBENMUUTENb-
HbIX NpnbopoBs»

XXMBOW Npupogabl. YBe-
nmunTenbHole npubops:
Nynbl pyyHas, WraTme-
Has, mukpockon. P. T'yk,
A. BaH JleBeHryk. Yactu
MUKpOCKona. Mukpo-
npenapart. lpasuna pa-
60Tbl C MUKPOCKOMOM.

Pasnnuatb pyyHyio 1
WTATUBHYIO NYyMb,
3HaTb BENNYMHY nosy-
4aemMoro ¢ ux nNomo-
b0 YBEIMYEHNS.

Kpockona u cobntogaTb npasmna pa-
60Tbl C MMKPOCKOMOM.

CpaBHMBaTb YBENMYEHWE NyNbl U MU-
Kpockona.

MonyyaTb HaBblkn paboTbl C MUKPO-
CKOMOM MpU U3y4YEHUN FOTOBbIX MU-
KponpenapaTos.

Cobniopatb npasuna paboTbl B Kabu-
HeTe, obpalleHns ¢ nabopaToOpHbIM
obopyaoBaHueM

KnetouHoe cTpoe-
HVe OpraHn3MoB.
MHoroobpasue Kkne-
TOK. MeToabl n3yye-
HUS XKMBbIX

CTpoeHue kneTku. TkaHu
KneTouHoe cTpoeHue
XXMBbIX OpraHN3MOB.
KneTka. Yactu kneTtku u
UX Ha3Ha4eHue.

BblsiBNATb YacTu
KMIETKM Ha PUCYHKaX
yyebHuMKa, xapakTe-
pu30BaTb MX 3HaYe-
Hue.

YMeHue paboTaTtb ¢ nabopaTopHbIM
0b0pyAoBaHWEM, YBENNYNTENBHBIMM
npubopamu. HabntoaaTb 4actu n op-
raHoOMAbl KNETKW Ha rOTOBbIX MUKPO-
npenaparax noa ManbiM 1 60/bLUMM

vi150d '5 V)hOL
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[podosxeHue

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 | CpaBHMBATb XMBOT- 1 yBeNMYeHWeM MMKPOCKONa v onucbl- | Mukpockon
bntoaeHve, umMepe- | XUBOTHBIX U PacTeHUI. HYIO 1 pacTUTENbHYIO BaTb MX. umdpoBoW,
HWe, 3KCNepUMeHT Ux pyHKumN. KNETKW, HaxoamuTb Pasnnyatb OTAENbHbIE KNETKM, BXOAS- | MUKponpena-
JlabopamopHas pa- 4epTbl UX CXOACTBA U wme paTbl
6oma Ne 2 pasnunyums. B COCTaB TKaHW.
«3HAKOMCTBO C Pa3nnyaTb TKaHW Xu- 0606LwaTb 1 PuKCMpoBaTb pesynbTa-
KneTkamu pacre- BOTHbIX W PacTEHWIA Tbl HabNtOAEHWN, feNaTh BbIBOAbI.
HUIA» Ha PUCYHKaX y4ebHu- Cobniogatb npasuna pabotbl B kabu-
Ka, XapaKTepu3oBaTb HeTe buonorum, obpatleHns c nabo-
UX CTpoeHune, obbsic- paTopHbIM 060pyA0BaHMEM
HATb UX YHKLWN.
3 OCO6EHHOCTN XUMK- | XMMUYECKMIA COCTaB PasnnuyaTb HeopraHu- 1 Habnopatb AEMOHCTpaUMIo OMnbITOB
4eCKoro cocTaBa KNeTKMU. Yeckue n opraHuye- yunTenem, aHanuauposaTb MX pe-
XXMBbIX OPraHWM3MoB: | XMMUYecKue BellecTBa | CKWUe BelecTBa KieT- 3ynbTaThl, AeNaTb BbIBOAbI.
HeopraHuyeckne | Knetku. HeopraHuye- KW, MUHEpaibHble CO- AHanusnpoBaTb NpeACTaBNEHHYI0 Ha
OpraHuyeckue Be- CKVe BelecTBa KNeTku, | K, O6bACHATb UX PUCYHKaX y4ebHuKa nHdopMaLumio o
LLeCTBa, UX pONb B | MX 3HAYEHWe ANS KNEeTKM | 3HayeHwe Ans opra- pesy/bTaTax onbiTa, paboTas B nape
opraHusme n opraHusma. OpraHuye- | HU3Ma. YMeHue paboTaTtb ¢ 1abopaTopHbIM
CKVe BeLecTBa KIEeTKY, obopynoBaHMeEM
UX 3HAYEHWe ANS KN3HU
OpraHuama u KneTku
2. MHoroo6pasue »uBbix opraHu3moB (11 y)
bakTepun. MHoro- bakTepuu: cTpoeHue u XapakTtepu3oBaTb OnucbiBaTb pa3Hoobpa3Hbie hopMbl PaccmatpuBa-
obpasue bakTepun | Xn3HeaeAaTeNbHOCTb. 0COBEHHOCTM CTpoe- DaKTepuanbHbIX KNETOK Ha pUCYHKe HWe 6akTepui
BakTepun — NpUMUTUB- | HUS BakTepui. yuebHuka. Ha roTOBbIX
Hbleé OAHOK/IETOYHbIE Op- Pa3nnyatb NOHATUS: «aBTOTPOMbI», MUKpornpena-
raHu3mbl. CtpoeHue Hak- «reTepoTpodbl», «MNPOKApUOTHI», paTtax c uc-
Tepuid. PaaMHOXeHMe «3yKapuoTbI». NO/b30BaHNEM

suiowoung
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[podonxeHue

N Lienesas ycraHoska | Kon-go OCHOBHbIE BMAbI AEATENIbHOCTH Wcnonb3o-
n/n Tema Coaep)xaHue ypoka 4acoB obyuarowmxca Ha ypoke/BHey- BaHue 060-
POYHOM 3aHATUMN pyaoBaHue
3 HakTepuit aeneHmem 1 XapakTepu3oBaTb MPOLECCHl XW3He- | LUMdpoBOro
KNneTkn Haagoe. bakTte- [esTenbHOCTM 6aKTepun Kak mpoka- | MMKpOCKoMa.
pUM KaK camasi ApeBHAS pUOT. DNEeKTPOH-
rpynna opraHu3MoB. CpaBHvBaTb M OLEHMBaTb ponb 6akTe- | Hble Tabnuupl
Mpoueccol XxunsHeges- pWiA-aBTOTPOOB 1 BaKkTEPUIn-reTepo- | M NnakaTbl.
TeNbHOCTW 6aKTepui. TpocdoB B NpupoaeYMeHue pabotatb
MoHsTMe 06 aBTOTpOdax ¢ nabopaTopHbIM 060pyAOBaHMNEM,
u reTepoTpodax, npoka- yBeNMUMTENbHBIMU MPUbopamu.
puoTax v aykapuoTtax
4 PacteHus. MHoro- PacTeHus. XapakTtepu3oBaTb 1 Paznuuatb YacTu LBETKOBOro pacre- O6Hapyxe-
obpasue pactenuit. | MNpeactaBneHune o Gpno- | rnaBHblE NPU3HAKK HUS Ha PUCYHKe y4yebHuKa, BblABUraTb | HME XJT0pO-
3HaueHwue pacTennit | pe. OTanuMTENbHOE pacTeHuM. npeanonoXxeHns 06 nx GyHKUmsX. nnacros B
B NMPUPOAE M XKMU3HWU | CBOMCTBO PacTeHUM. CpaBHMBaTb LBETKOBbIE U FONIOCEMEH- | KNeTKax pac-
yenoBeka Xnopodunn. 3HayeHne Hble pacTeHus, XapakTepu3oBaTb UX TEHWUI C uc-
¢doTtocuHTe3a. CpaBHe- CXOACTBO W pasnunyms. NONb30BaHK-
HWe KNETOK pacTeHWN U XapakTepu3oBaTb Mxu, NanopoTHUKK, | eM UndpoBo-
bakTepuit. [leneHune XBOLLM, MAayHbl KaK CNOPOBbIE pacTe- | ro
LiapCcTBa pacTeHun Ha HWSI, OnNpeaensTb TEPMUH «Cropax». MUKpOCKonMa.
rpynnbl: BOZOPOCAH, BbisiBNsTb Ha pUCYHKe yyebHWKa pa3- | DNEeKTpPOH-
LBeTKoBble (NOKpbITOCE- NIMYNS MEXAY PacTEHUSAMU Pa3HbIX Hble Tabnuubl
MEHHbIE), ro/IoCeEMeH- cucTeMaTUyeckux rpynn. ¥ nnakatbl.

HblE, MXU, N/ayHbl, XBO-
LM, NANOPOTHUKK.
CtpoeHue pacteHuit. Ko-
peHb 1 nober. Cnoeswu-
e Bogopocnen. OcHoB-
Hble Pa3nnymsi NOKPbITO-
CEMEHHBIX U
rONIOCEMEHHBIX pacTe-
HUI. Ponb LIBETKOBBIX
PaCTEHWN B XMW3HW Yeno-
BEKa

ConocTaBnsTb CBOWCTBA pacTUTENb-
HOW 1 GaKTepuanbHOW KNETOK, AenaTh
BbIBOAbI.

XapaKkTepu3oBaTb 3HaUYEHUE PaCTEHMIA
pa3HbIX CUCTEMATUYECKMX Fpynn B
XMW3HM YenoBekayMeHue paboTaTb C
nabopaTtopHbiM 060pyAOBaHNEM, yBe-
NUYUTENBHBIMU NpUBOpaMM.

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

N¢ LleneBas ycraHoBka | Kon-Bo

nfn Tema Copep)kaHue ypoka 4acoB obyuarowmxcs Ha ypoke/BHey- BaHue 060-
POYHOM 3aHATUMN pyAoBaHue

5 XusoTHble. CTpoe- | XKMBOTHbIE PacnosHaBaTb 0a- 1 XapaKkTepu30BaTb NPOCTENLLIMX MO [oTOBUTL MU-
HUE XMBOTHbIX. MpeacraBneHve o ay- | HOKNETOYHbIX U PUCYHKaM y4yebHuKa, onucbiBaTb UX KponpenapaTt
MHoroobpasue xu- | He. OCOBEHHOCTH Xu- MHOMOKIETOYHBIX K- pasnnune, HasblBaTb YacTu KX Tena. KynbTypbl
BOTHbIX, MX PO/lb B | BOTHbIX. OAHOKNETOY- BOTHbIX HA PUCYHKaX CpaBHuBaTb CTpOEHWE Tena amébol ¢ | ameb.
NpUPOAE N XN3HU Hble U MHOrOKNETOYHblE | yYebHuMKa. KNETKOM 3yKapuoT, AENaTb BblBOAbI. O6Hapyxe-
yenoBeka opraHu3Mbl. Ponb xu- Ha3blBaTb MHOMOKNETOYHBIX XMBOT- HWe oa-

BOTHbIX B Npupoae u HbIX, N306paxXEHHbIX Ha pUCYHKe HOKNETOYHbIX
XWU3HU YenoBeka. 3aBu- yyebHuka. XXMBOTHbIX
CMMOCTb OT OKpY>ato- PaznunyaTb 6€Cno3BOHOYHBIX U NO- (npocTen-
Len cpegbl 3BOHOYHBIX XKMBOTHbIX. wmnX) B BOA-
OB6bsACHATL PO/b XMBOTHBIX B XM3HM | HOM cpefe C
yenoBeka 1 B npupogae. MCnonb30Ba-
XapakTepu30BaTb (hakTOpbl HEXMBOWM | HUEM Lndpo-
npupoAabl, OKasblBaloWMe BAMSIHUE HA | BOrO MUKPO-
KU3HEAEeATENbHOCTb XUBOTHLIXYMe- cKona.
Hue paboTaTb C 1abopaTopHbIM 060- | DNEKTPOH-
PyAOBaHWEM, YBENNYUTENbHBIMKA NpU- | Hble Tabauubl
6opamu. ¥ NNaKaTbl.

6 «HabnogeHue 3a JlabopamopHas paboma | [OTOBUTb MUKpOMpe- 1 Habntopatb 3a ABMXXEHWEM XMBOT- [0TOBUTL MU-
nepeaBmXeHneM Ne 3 napat KynbTypbl UH- HbIX, OTMeYaTb CKOPOCTb W Hanmpasne- | KpornpenapaT
XXUBOTHbIX» «HabnioaeHve 3a nepe- | ¢y3opui. HWEe [ABWXEHMS, CPaBHWBATbL Nepeasu- | KynbTypbl MH-

OBWXEHUEM JKMBOTHbIX» | M3yuaTb XmBble opra- XEHWe ABYX-TPEX 0coben. dy3opun.
HM3MbI NOA MUKPO- ®opMynMpoBaThb BbIBOA O 3HAYEHUM N3yyaTb xu-
CKOMOM Mpu MasioM ABWXKEHWS ANS XMBOTHbIX. Bble OpraHu3-
yBENNYEHUMN. dukcMpoBaTh pesynbTaTthl Habnwoae- Mbl 04 M-

HWIA B TETpaay. KPOCKOMOM
CobntogaTb npasuna pabotbl B kKabu- | Npu Manom
HeTe, obpalleHns ¢ nabopaTopHbIM yBENMYEHUMN.
obopyaoBaHueM. Habniopatb
YMeHue paboTaTb € 1abopaTopHbIM 3a ABWXEHU-
obopyaoBaHueM, yBenmunUTENbHbIMM €M XWBOT-
npubopamu. HbIX,

suiowoung
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N2
n/n

TeMa

Copep)xxaHue

LleneBas ycraHOBKa
ypoka

Kon-Bo
yacoB

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

Ucnonb3o-
BaHue 060-
pyaoBaHue

OTMeYaTb
CKOPOCTb "
HanpaBsfeHue
ABWXEHUS,
CpaBHMBaTb
DNEeKTPOH-
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. CbenobHble n s0-
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 TpybuaTtble.
OnucbiBaTb CTPOEHWUE MNIECHEBbIX
rpubOB MO PUCYHKY y4ebHMKa.
O6BACHATL TEPMUHBI «@HTUBMOTUK» U
«MEHULMITIUH>.

Pacno3HaBaTb Cbefj0bHblE U 140BU-
Tble rpubbl Ha Tabauuax n pucyHkax
yuyebHuka.

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

O6bACHATL 3HaveHne rpubos ans ue-
noBeKa u Ans npuposbl

[OTOBUTb MK-
Kponpenapat
KyNbTypbl
APO}OKEN.
N3yuaTb
MnyiecHeBblE
rpubbl noa
MUKPOCKO-
MoM npu Ma-
NOM yBeNu-
YEHWUMN Ha ro-
TOBbIX M\
MUKponpena-
paTax.
DNeKTPOoH-
Hble TabnunLbl
¥ nnakatbl.

3. XXu3Hb opraHn3MoB Ha nnaHete 3emns (7 4)

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

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

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

8 BnnsiHue akonorn- | Skonoruyeckne gakto- | Pasnnuatb NOHATUA: 1 N3yunTb pencrsue 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 3KO0rMK

XXM3Hb OpPraH13MoB BOW Npupoabl», «dak- npuMepbl COBCTBEHHbIX HabnoaeHUn. | (aaTumk
B NPUPOAE, — 3KOMOMM- | TOP XMBOW NPUPOAbI», AprymeHTVpOBaThb AEATENbHOCTb Ye- OCBELLEeHHO-
yeckue (akTopbl CPeAbl. | aHTPOMOreHHbIN dak- NoBEKa B MPUpOAE Kak aHTPOMoreH- | CTW, BRaXHo-
®aKTOpbl HEXMBOW MpU- | TOP». XapaKTepn3oBaTh HbI bakTop CTW 1 TeMne-
poAbl, GaKTOPbl XXMBON | AEACTBUE Pa3IMYHbIX BbinonHeHne nabopatopHoi paboTbl. | paTypbl)
MPUPOAbl 1 aHTponoreH- | (akTopoB cpeabl Ha
Hble. puMepbl 3KO0rM- | OpraHW3Mbl, NPUBOANTD
YeCcKMX (HaKTopoB npUMepbl COBCTBEHHDIX
HabnoaeHN.
TeMmaTnyeckoe njaHMpoBaHMe MaTepuana B 6 knacce
«BUOJIOTNAl — HAYKA O PACTEHUSAIX»

YacTb 1. Hayka 0 pacteHunsx

YacTb 2. OpraHbl pacTeHuiA

Yactb 3. OCHOBHbIE MPOLIECCHI XU3HEAEATENBHOCTU PacTEHUM

YacTtb 4. MHoroobpasue 1 passuTue pacTUTEIbHOro Mupa

Yactb 5. MpupoaHble coobuecTsa

N Lienesas ycTaHoBKa Kon-8o OcHOBHble BuAbl AesaTenbHoOcTH 06y- | Ucnonb3oBa-

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

1 KneToyHoe cTpoe- KneTouHoe cTpoeHve CtpoeHune pactutens- 1 MpnBOAMTL NpUMEPbI OAHOKNETOY- Mukpockon
HMe OpraHn3MoB. pacTeHui. HOW KNETKM: KNEeToY- HbIX ¥ MHOrOKNETOYHbIX PACTEHMM. uMdpoBoW,
KneTku pacteHuii. CBOWCTBaA pacTUTENbHOM | Has CTEHKa, SApO, Uu- Pa3nuuaTb M Ha3biBaTb OpraHoWAbl MuKponpena-

KNeTKu. TOonnasma, Bakyosnu, KNETOK pacTeHun. paTbl

suiowoung

vV130d '\ VIhOL



143

SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CopeprxkaHue ypoka 4acoB YaKLWMXC Ha YpoKe/BHEYPOUHOM | Hue o6opyao-
3aHATUMUN BaHue
lNonosoe pa3MHo- KneTka Kak OCHOBHas nnacruabl. XusHege- XapaKTepu3oBaTb OCHOBHbIE rpoLec-
XeHue. PocT u pa3- | CTpyKTypHas eauHuua ATENbHOCTb KNETKM. Cbl XWU3HEAEATENIbHOCTU KNETKM.
BUTWME OPraHW3MOB pacTeHus. [leneHune Knetku. 06061waTtb 3HaHWS U AenaTb BbIBOAbI
KneTka Kak »uBasi Cu- 0 B3aMMOCBSA3M paboTbl BCEX YacTeu
crema. OcobeHHOCTH KNeTKM.
PaCTUTENBHON KNETKM BbISIBNSTb OTNNYMTENBHBIE NPU3HAKK
pacTUTENbHOWM KNEeTKU
YMeHune paboTtaTtb ¢ 1abopaTopHbIM
obopynoBaHWeM, yBeNNYUTENbHBIMM
npubopamu.

2 | Knetku, TkaHu v op- | TKaHU pacTeHuI. [MoHSATME O TKaHM pac- 1 Onpenenatb NOHATUE «TKaHb». Xa- Mukpockon
raHbl pacteHuit. OT- | ToOHSTUE O TKaHW pacTe- | TeHWW. Buabl TKaHe: paKTepu30BaTb 0COBEHHOCTM CTpoe- | LMdPOBOW,
JMYUTENbHBIE NpK- HUI. Buapl TKaHeik: OCHOBHasi, NMOKPOB- HWS| M PYHKLWW TKaHEN pacTeHuil. MUKponpena-
3HAKM XMBbIX Opra- | OCHOBHasi, MOKPOBHas, | Hasi, NpoBoAsLias, YcTaHaBnMBaTh B3aMMOCBSA3b CTpoe- | paThl
HU3MOB NpoBOASLLAs, MeXaHu- MexaHunyeckas. Mpu- HUS U PYHKLMIA TKAHEN.

yeckas. MpUYMHLI MOSIB- | YMHBI NOSIBNIEHNS TKa- OB6bSACHATb 3HAYEHME TKAHEMN B XM3-
NEHUsi TKaHEN. Hen. PacTeHue Kak HW pacTeHusl.
0606LieHMEe 1 CUCTEMA- | LIEIOCTHBIN XXMBOW 06o06watb 1 cuctemaTU3NpoOBaThb
TM3auUMsi 3HaHUM NO MaTe- | OpraHu3M, COCTOALLMUM 3HaHWS NO TeMe, AenaTb BbIBOAbI.
puanam Tembl «Hayka o W3 KNETOK M TKaHEMN. OTBevaTb Ha UTOroBble BONPOChH! Te-
pacTeHnsx — 60TaHuKa». Mbl, BbINOMHATb 3a4aHNs

2. OpraHbl pacTeHuii (8 u)

3 Cems, ero ctpoeHne | Cems Kak opraH pas- CTpoeHue ceMeHu: 1 O6bsICHATL Ponb CEMSIH B NpUPOAE. PaboTa
1 3HaYeHune MHOXEHMS pacTEHWN. KOXYypa, 3apoAblL, XapakTepu30BaTb (DYHKLMM YacTeil «CTpoeHne

3HayeHune ceMsH B npu-
POAE M XM3HU YenoBeka
JlabopamopHas paboma
Ne 1

«CTpoeHwue cemenu da-
conm»

3HAOCMEpM, CemMsaao-
nn. CTpoeHue 3apo-
Ablla pactexus. [sy-
AOSIbHbIE U OAHOAO0Sb-
Hble pacTeHus.
MpopacTaHue ceMsH.

CEMEHN.
OnucobiBaTh CTPOEHME 3apobllla
pacTeHus.

YcTaHaBnnBaTb CXOACTBO NPOPOCTKa
C 3apofblLLeM CEMEHN.

OnucbiBaTb CTaguu npopacTaHus

cemeHu daco-
nm»
Lindposas
nabopatopusi
Mo 3KON0rum
(paTumk ocse-
LLIEHHOCTH,

vi150d '5 V)hOL
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SVHBXAIT0D

S€

[podosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
MpopoCTOoK, 0CO6eH- CeMsiH. BbisiBNATL OTANYUTENBHBIE BJTAXXHOCTM U
HOCTW €ro CTpoeHus.. MPU3HAKN CEMSAH ABYAONbHLIX U 04- | Temnepary-
HOAONbHbIX PAaCTEHUN. pbl).
Mcnonb3oBaTb MHPOPMaLMOHHbIE INEeKTPOHHbIE
pecypcbl Ans NOAroTOBKK coobLue- Tabnnubl 1
HWS O POJIM CEMSIH B XXM3HW YenoBe- | MiakaTbl.
Ka.
MpoBoauTb HabnoaeHus, hUKCMpo-
BaTb UX pe3yNbTaTbl BO BPEMS BbINON-
HeHMs nabopaTopHOIi paboTbl.
Cobniopatb npasuna paboTbl B kabu-
HeTe, obpalueHust ¢ nabopaTopHbIM
obopyaoBaHueM YMeHune pabotatb C
nabopaTtopHbiM 060py0BaHMEM,
yBENUYMTENBHBIMM Npubopamu.
4 Ycnosus npopacta- | 3HayeHue BoAbl U BO3- N3yunTb ponb 3anac- 1 XapaKkTepu30BaTb ponb BOAbl M Bo3- | Pabota
HWUS CEMSIH AyXxa ANns npopactaHns | HbIX NUTaTESNbHbIX Be- [lyXa B NpopacTaHumn CEMSH. «Yycnosus
CeMsH. 3anacHble nNuTa- | LWeCTB CEMEHU. TeM- O6bACHATL 3HAaYeHMe 3anacHbIX MK- | NpopacTaHus
TeNbHblE BeLlecTsa ce- nepaTypHble yCroBus TaTeslbHbIX BELWECTB B NPOPacTaHuu | CEMSH».

MeHu. TemnepaTypHble
yCoBUSi NpOpacTaHuns

cemsH. Posnb ceeta. Cpo-

KW NMoceBa CEMSAH

NpopacTaHns CEMSH.
Ponb cBeTa.

CEMSIH.
Ob6BbACHATL 3aBMCMMOCTb NpopacTa-
HUS CEMSH OT TeMMepaTypHbIX yCno-
BUN.

MporHo3npoBaTb CPOKM MOCEBaA Ce-
MSIH OTAENbHbIX KYNbTYpP.

YMeHune pabotaTtb ¢ nabopaTopHbIM
060pyA0BaHMEM, YBENNYUTENBHLIMU

npubopamu.

3HayeHwve Bo-
Obl ¥ BO3AyXa
Ans npopac-
TaHUS CEMSIH.
Lindposas
nabopatopus
Mo 3KONOrnmn
(paTumk ocse-
LLIEeHHOCTH,
BNAXHOCTU K
Temnepary-
pbl).

suiowoung
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9€

SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CopepxaHue ypoka 4acoB YAKLWMXCS Ha YpoKe/BHEYPOUHOM | Hue o6opyao-
3aHATUMN BaHue
INEeKTPOHHbIE
Tabnnubl 1
nnaakarbl.
5 KopeHb, ero ctpoe- | Tunbl KOPHEBLIX chCTeM | M3yunTb BHeELWIHee U 1 Paznuuatb 1 onpeaensTb TUMbl KOp- Mwukpockon
HWe U 3HaYeHne pacteHuin. CTpoeHne BHYTpeHHee CTpoe- HEBbIX CMCTEM Ha PUCYHKax, repbap- | umMdpoBoW,
KOPHS — 30Hbl KOPHS: HWe KOpHS HbIX 3K3eMMAsapax, HaTypanbHbIX MUKponpena-
KOHYC HapacTaHus, Bca- obbekTax. paTbl.DneK-
CblBaHWsi, NPOBEAEHMS, HasblBaTb 4aCTW KOPHSI. TPOHHbIE Ta-
Aenenus, pocrta. Poct YcTaHaBnMBaTh B3aMMOCBS3b CTpoe- | 6auubl 1 nna-
KOPHSI, reoTponuam. Bu- HUS U PYHKLUMI YaCTEN KOPHSI. KaTbl.
AOU3MEHEHUS KOPHEW. Ob6BbACHATL 0COBEHHOCTH pocTa Kop-
3HayeHune KopHel B Hs. MpoBoauTb HabnoaeHns 3a us-
npupoze. MEHEHWSIMW B BEPXYLUEYHOW YacTu
KOpPHS1 B nepuoa pocTa.
XapakTepu3oBaTb 3Ha4yeHWe BUAOW3-
JlabopamopHaa paboma MEHEHHbIX KOPHEW ANl 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, yBenmunTenbHbIMK
npubopamu.
Jlucr, ero ctpoeHve | JIUCT, ero CTpoeHve u N3yunTb BHELLHEE K 1 OnpegensaTb Yactv nucta Ha repbap- | Mukpockon
1 3HaYeHne 3Ha4yeHve BHYTPEHHee CTpoeHue HbIX 3K3eMNspax, pUCyHKax. uMdpoBoH,
BHewHee cTpoeHne nu- | nucTa. Pasnnuatb NpocTble U COXHbIE K- | 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

[podosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
6 CTpoeHue 1 yHKLnK YCTaHaBnMBaTh B3aMMOCBA3b CTPOE- | D/IEKTPOHHbIE
yCTbUL,. 3HayeHWe nucra HUS U DYHKUMI NucTa. Tabnuupl 1
AN pacTeHuns: GOTOCHH- XapakTepn30BaTb BUAOM3MEHEHUS nnakarbl.
Te3, UCNapeHne, rasoodb- NINCTLEB PacTeHWUM
MeH. Jluctonaga, ero YMeHue pabotaTb ¢ nabopaTopHbIM
POSib B XXM3HWU pacTeHus. 0bopyaoBaHueM, yBenmunTenbHbIMK
BuaonsmeHeHus nu- npubopamu.
CTbeB
7 Crebenb, ero ctpoe- | Crebenb, ero ctpoeHve | M3yunTb BHELLHee 1 OnucbiBaThb BHELLHee CTpoeHue cTeb- | Mukpockon
HWe U 3HaveHne N 3HaYeHune CTpoeHue ctebns. Tu- NS, NPUBOAUTL MPUMEPLI Pa3nyYHbIX | LMGPOBON,
nbl ctebnen. BHyTpeH- TUMOB cTebnen. MuKponpena-
JlabopamopHas paboma | Hee CTpoeHue CTebns. Ha3blBaTb BHYTpeHHWe yacTu ctebns | patbl. «Cre-
Ne 4 «BHeluHee cTpoe- | OyHkumm cTebns. Bu- pacTeHWiA 1 UX PYHKLMK. 6enb oaHo-
HUEe KOpHeBMWa, knyb- | aouaMeHeHust cTebns OnpepensTb BUAOU3IMEHEHNS HaA- AONbHbIX U
HS, YKOBULbI» Y HaA3EMHbIX 1 NoA- 3eMHbIX U NOA3EMHbIX N0b6eros Ha [BYOONbHbIX
3eMHbIX Noberos. pUCyHKax, (oTorpadusx, HaTypaib- | pacTEHWUA»
HbIX O6beKTax. INEeKTPOHHbIE
N3yyaTb W onucbiBaTb CTPOeHWe noa- | Tabnuupl n
3eMHbIX Nnoberos, oTMeYaTb UX pa3- | NAakaTbl.
nmymns.
duKcMpoBaTh pe3ynbTaThl UCCeao-
BaHuin. Cobnropatb npasuna paboThbl
B KabuHete, obpalleHus ¢ nabopa-
TOpHbIM 060pyaOBaHMEM
3. OCHOBHbIe NpoLecchbl XXU3HeaesaTeNIbHOCTH pacTeHui (6 u)
8 MuHepanbHoe nuTa- | MuHepanbHoe nNuTaHue YcTaHaBnMBaTh B3au- 1 O6bSICHATL POSib KOPHEBBIX BO- Lindposast
HME pacTEeHUI K PaCTEHWN U 3HAYeHwe MOCB$I3b NOYBEHHOMO NIOCKOB B MEXaHW3Me NOYBEHHOr0 nabopatopusi

3Ha4yeHnE BoAabI

BOZbI
Boga kak Heobxoaumoe
yClI0BME MUHEPANbHOrO
(NOYBEHHOrO) NUTaHMS.

MUTaHNUS PacTEHNN U
YCNOBUIA BHELLHEW
cpeasl.

nUTaHns.
O60CHOBbIBaTb POJIb MOYBEHHOIO MNK-
TaHUS B XXM3HU PACTEHWI.

Mo 3Konormu
(AaTumK Bnax-
HOCTM, OCBe-
LLEEHHOCTK)

suiowoung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CopepxaHue ypoKa 4acoB YAKLWMXCS Ha YpoKe/BHEYPOUHOM | Hue o6opyao-
3aHATUMN BaHue
N3BneyeHne pacteHnem CpaBHuBaTh ¥ pasnnyaTtb COCTaB M
U3 MOYBbI PACTBOPEHHBIX 3HayeHne opraHM4yeckmx n MmMHe-
B BOAE MUHepasbHbIX panbHbIX YA0OPEHWUI ANsi pacTeHUN.
conen. ®yHKUMS KOpHe- Mcnonb3oBaTb MHPOPMALMOHHbIE
BbIX BOMIOCKOB. [lepeme- pecypchbl 415 NOArOTOBKM Npe3eHTa-
LeHne BOAbl N MUHe- LMK NpoeKkTa 0 NpMcnocobneHHOCTH
pasibHbIX BELLECTB Mo K BOZIE pacTEHWI pa3HblX 3KONornye-
pacTeHunto. 3HayeHne CKUX rpynn
MUHepanbHOro (NoYBeH-
HOro) NUTaHMs. Tunbl
ynobpeHuit 1 UX ponb B
XMW3HW pacTeHus. JKo-
nornyeckne rpynnbl pac-
TEHUIN MO OTHOLLEHMIO K
BOAe
9 BosaywHoe nuTa- BozaywHoe nutaHue XapakTtepu3oBaTb 1 MpuBOAMTb NpUMepbI opraHn3mMos — | Lindposas
HMEe pacTeHnn — pacTeHunn — ycnosus, Heobxoaum- aBTOTPOOB U reTepoTpodoB, Haxo- | nabopatopus
oToCUHTE3 oToCnHTE3 Mble 418 BO3AYLUHOMO ANTb Pasnnyms B UX NUTAHUN. Mo 3KOJI0rnn
Ycnosusi 06pa3oBaHus MUTaHNUS PaCTEHMM. O60CHOBbIBaTb KOCMUYECKYHO POSib (patumk yrne-
opraHuyeckmx Bewects | O6bACHATbL ponb 3eNéHbIX pacTeHuit. Mcnonb3oBaThb KUCNOro rasa
B pacTteHun. 3enéHole 3eNEHbIX SICTbEB 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 u3mepe-
raHMYeCcKuX BeLLeCTB. HUS
3HaueHve hoToCKnHTE3]
B npupoae
11 | OdbixaHue 1 obMeH [bixaHne n obMeH Be- XapaktepusoBaTtb 1 BocnuTaHue 6epexHoro oTHoweHns | Lindposas
BELLECTB Y PaCTEHUN | LLECTB Y pacTeHUM CYLWHOCTb npoLecca K CBOEMY 3710pOBbi0, MPUBUTUE WH- nabopaTopus

Posb AbIXxaHWS B XXWU3HU

[bIXaHWS! y PacTEHMIA.

TEpeca K U3yHEHUIO NMpeEAMETA.

no 3Konornn

vi150d '5 V)hOL
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SVHBXAIT0D

6€

[podosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-

Ne LleneBas yctaHOBKa Kon-Bo

n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
pacteHui. CpaBHuTENb- | YCTaHaBNMBaTb B3au- BbinonHatb onblT, Habnogatb pe- (patumk yrne-
Has XapaKkTepucTuka MOCB$I3b MPOLECCcoB 3ynbTaThl U AenaTb BbIBOAbI MO pe- K1Cnoro rasa
MpOLEeCCOB AblXaHNs U AbIXaHus 1 HOTOCKH- 3ynbTaTaM UccneaoBaHus “ Kncnopoaa)
doTocnHTe3a. ObmeH Te3a, NPOBOAUTb UX
BELLECTB B OpraHu3Me CpaBHeHWe.
KaK BaXKHEMLIMA npu- Onpepensitb NOHATUE
3HaK >XM13HKU. B3anmo- «0bMeH BeLlecTB».
CBS13b MPOLIECCOB AblXa- | XapakTepu3osaTb 06-
HUS U hOTOCUHTE3A MEH BeLleCTB KaK
BaXXHbI NPU3HaK
YKNU3HU
4. MHoroobpa3sue u pa3suTue pacTutenbHoro Mmupa (10 y)

12 | Bogopocnu, nx Obwas xapaktepuctu- | U3yuntb CTpoeHue u 1 Bblaenstb ¥ onucbIBaTb CyLLECTBEH- Mwukpockon
MHoroobpasue B ka. CTpoeHue, pasMHO- | pa3MHOXEHWe BOAO- Hble NpKU3HaKM BOAOPOCNEN. 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 PacTEHUSIMI U HAXoauUTb 0bLne
NpU3HaKMK.

O6BACHATL NPOLIECChI PA3MHOXEHMS
Y OHOKETOYHbIX 1 MHOTOK/IETOY-
HbIX BOAOPOCNEN.

Ncnonb3oBaTb UH(OPMALIMOHHbIE
pecypcbl ANt NOArOTOBKM CO0bLLe-
HUS O 3HAUEHMM BOOPOC/EN B Npu-
pOZE U XKM3HK YenoBeka

suiowoung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CopepxaHue ypoka 4acoB YAKLWMXCS Ha YpoKe/BHEYPOUHOM | Hue o6opyao-
3aHATUMN BaHue
13 | Otaen Moxosua- MoxoBuaHble, xapakTtep- | U3yunTb CTpoeHue U 1 CpaBHMBaTb NPeACTaBUTENEN pa3- Mukpockon
Hble. ObLlas xapak- | Hble YepTbl CTPOEHMS. pa3MHOXEHNE MXOB NWYHBIX TPYNN pacTeHWi OTAEeNa, ae- | uncdpoBon,
TepucTMKa W 3Hade- | Knaccol: MNeyéHOYHUKM K naTb BbIBOAbI. MUKponpena-
Hue JiuctocrebenbHble, nx Ha3blBaTb CyLECTBEHHbIE MPU3HAKK patbl. (Cdar-
OTNNYUTENbHBIE YepTbl. MXOB. HYM — KJie-
Pa3MHOXeHue (6ecrno- Pacno3HaBaTb MpeacTaBuTeneil Mo- | TOYHOE
noe 1 NonoBoe) n pas- XOBWAHBIX HA PUCYHKaX, repbapHbIX | CTPOeHKe)
BUTUE MOXOBUAHBIX. MO- MaTepuanax, Xublx obbekTax.
XOBWAHbIE KaK Cropo- Bblgenstb npusHakM MpuHaAIexXHOo-
Bble pacTeHus. CTWU MOXOBMAHbIX K BbICLUMM CMOPO-
3HayeHne MX0B B Npwu- BbIM PacTeHUSIM.
pOAEe M XMW3HW YenoBeka. XapakTepu3oBaTb NpoLecchl pas-
MHOXEHWS ¥ Pa3BUTUS MOXOBUAHDIX,
JlabopamopHaa paboma NX 0COBEHHOCTW.
Ne 6 YCTaHaBMBaTh B3aWMOCBA3b CTpoOe-
«M3yyeHne BHewWHero HUSI MXOB M X BO3ENCTBMS Ha
CTPOEHUS MOXOBMAHbIX cpeany obutaHus.
pacTeHnin» CpaBHuMBaTb BHELUHee CTpOeHWe
3enéHOro Mxa (KyKYLKUHa NbHa) K
6enoro mxa (cdarHyma), oTMevaTb
MX CXOACTBO W pasnnyums.
OukcmpoBaTb pesynbTaThl Mccnemo-
BaHMWN.
Cobniopatb npasuna paboTtbl 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-
TEpUCTMKA W 3Have-
Hue

ronocemeHHbIx. Pacce-
NEHNE ronoCeMeHHbIX
Mo NOBEPXHOCTU 3eM/N.
ObpazoBaHue ceMsiH

paKTEPUCTUKY ronoce-
MEHHBbIX PaCTEHWI

Pa3BUTUSI CEMEHHBIX PaCTEHUI.
OcBavBaTb Npuémbl paboTbl € onpe-
AenuTenem pactenuid. CpaBHMUBATb
CTPOEHME Cropbl U CEMEHW.

6apHbIM MaTe-
puanom

vi150d '5 V)hOL
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SVHBXAIT0D

W

[podosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
KaK CBMAeTenbCcTBo 60- XapakTepun30BaTb NpoLecchl pas-
nee BbICOKOro YpOBHS MHOXEHUS U pa3BUTUSA rOJIOCEMEH-
pa3BUTUSA rONIOCEMEH- HbIX.
HbIX M0 CPAaBHEHWUIO CO MporHo3npoBaTb NOCNEACTBUS Hepa-
cnopoBbiMU. OcobeHHo- LMOHANbHOW AEATENBHOCTM YenoBeka
CTW CTPOEHUS U pa3Bu- AN XKU3HW TOSIOCEMEHHbIX.
TUS NpeacTaBuTenen Mcnonb3oBaTh MHHOPMALMOHHbBIE
knacca XBoWHble. ono- pecypcbl Ang noaroTOBKM Npe3eHTa-
CEMEHHble Ha TeppuTo- LMW NPOEKTA O 3HAYEHUN XBOWHbIX
pun Poccuun. Ux 3Have- necos Poccuu
HUEe B NPUPOAE U XN3HM
yenoseka
15 | CemeincrBa knacca Obwwas xapakTepucTu- N3yunTb 06LLyto 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/IMUUTENbHBIE MPU3HA- | pyUaIoM
KpecTouBeTHble, [ONbHbIE. K1 CEMENCTB Kacca.
MacnéHosble, CNoXHO- Pacno3HaBaTb npeacTaBuTenei 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 pacTeHUM.
Beka. Cenbckoxo3su- Mcnonb3oBaTe MHHOPMALMOHHbBIE
CTBEHHbIE KYNbTypbl pecypcbl Ang NOArOTOBKM Mpe3eHTa-
UMM MPOEKTa O PONM pacTeHW Knac-
ca [IBynonbHble B MPUPOAE M XKU3HK
yesioBeka
16 | Cemencrsa knacca Ob6was xapaktepuctuka. | M3yumTb 0bLyto xa- 1 Bblgendatb npusHaku knacca OaHo- Pabota c rep-

OpaHoaoMbHbIE

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

PaKTEPUCTUKY Ce-
MeNCTB Knacca OaHo-
JONbHbIE.

JONbHbIE.
OnpenensaTb NpU3HaKN AeneHus
knaccos [eyaosnbHble 1 OAHOA0Sb-
Hbleé Ha CEMENCTBa.

6apHbIM MaTe-
puanom

suiowoung

vV130d '\ VIhOL



(44

SVIHBXAOT0D

[podonxeHue

No
n/n

Tema

Copep)«aHue

LleneBas ycraHOBKa
ypoka

Kon-Bo
yacoB

OCHOBHble BUbl AeATENbHOCTH 06Y-
YalowWMXcs Ha Ypoke/BHEYPOUHOM
3aHATUMN

Ucnonb3oBa-
Hue obopypo-
BaHue

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

OnucbiBaTb XapaKTEpHbIE YepTbl ce-
MeiicTB knacca OAHOAOMbHbIE.
MpuMeHsTb NpMéEMbl paboTbl € onpe-
AENUTENEM pacTeHWIA.

Mp1BOANTL NPUMEPLI OXPAHSAEMbIX
BWOB.

Mcnonb3oBaTth MHGOOPMALIMOHHBIE
pecypcbl Ans NOArOTOBKM Mpe3eHTa-
LMW NPOEKTa O NPaKTUYECKOM UC-
MoSb30BaHWW pacTEHUI CEMENCTBa
OAHOAONbHbIE, O 3HAYEHUM 3M1AKOB
ANSt XMBbIX OpraHM3MoB

TeMaTHueckoe njaHMpoBaHWe MaTepuana B 7 Kiacce
«BNOJ1I0Ir'nA . PASHOOBPA3UE OPTAHU3MOB: XXUBOTHBbIE»

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

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

YacTtb 6 Tun Monntocku

Yactb 7. Tun YneHucToHorune
YacTb 8. Tun Xopaosble. becuepenHble. Hagknacc Poibbl
Yactb 9. Knacc 3eMHoBOAHbIE, U AMpnbum

Yactb 10. Knacc MpecMbikatowwmecs, unm Pentunmm
Yactb 11. Knacc Mruupl

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

vi150d '5 V)hOL

Buiorong



SVHBXAIT0D

34

OCHOBHbIe BUAbl 4eATEe/IbHOCTU 06y- Ucnonbsosa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opypo-
3aHATUMN BaHue
2. CTpoeHue Tena MMUBOTHbLIX (2 Y4)
1 KneTka KneTka BbIsSIBUTb CXOACTBO U 1 CpaBHMBaTb K/IETKM XMUBOTHLIX U pac- | MuUKpockon
Hayka umtonorus. pasnnyne B CTPOEHUM TEHWIA. umdpoBoW,
CTpOEHWE XWBOTHOM XXWBOTHOW W pacTy- Ha3blBaTb KETOYHbIE CTPYKTYpPbl XU- | MUKpOnpena-
KNETKW: pa3mepbl U (op- | TENbHON KNETOK BOTHOW KNETKMN. paTbl.
Mbl, KNETOYHbIE CTPYKTY- [enatb BbIBOAbLI O MPUYMHAX pa3-
pbl, X PONb B XWU3Heae- NNYMS 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 pabotaTb ¢ nabopaTopHbIM
obopyaoBaHueM, yBennunTenbHbIMK
npubopamu.
2 | TKaHu, opraHbl # cu- | TKaHW, opraHbl U cucte- | M3yunTb TKaHW: anuTe- 1 HasbiBaTb TUMbl TKAHEW XUBOTHbIX. Mukpockon
CTEeMbl OpraHoB Mbl OpraHoB NnasnbHble, CoeanHU- YCTaHaBNMBaThb B3aMMOCBS3b CTpoe- | LMcpoBoN,
TKaHW: anuTenuanbHble, | TeNbHbIE, MbllEYHbIE, HUS TKAHEN C UX PYHKUUSMM. MUKponpena-
COeaMHUTENbHbIE, Mbl- HepBHblE, UX Xapak- XapakTepun3oBaTb OpraHbl U CUCTEMbI | paTbl

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

TEPHbIE NPU3HAKMW.

OpraHoB >XMBOTHbIX.
Mp1BOANTL NPUMEPbI B3aMMOCBA3U
CUCTEM OpPraHoOB B OpraHu3Me.
Bbicka3biBaTb NpeanosioXXeHns 0 no-
CNeACTBMSX HapyLUEHMS B3aUMOCBS-
31 OpPraHoB M CUCTEM OpraHoOB AN
opraHu3ma.

OnucbiBaTb B3aMMOCBS3b 0bpasa
XXU3HW XMBOTHOrO M TUMa CUMMETPUK
Tena.

suiowoung
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SVIHBXAOT0D

[podonxeHue

vi150d '5 V)hOL

OcHoBHble BUAbl AedaTenbHocTH 06y- | Wcnonb3oBa-
Ne LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
3. NMopuapcTeo Mpocreillune, nnn OaHokneTouHble (4 Y) pu
3 Obwas xapaktepu- | Cpeaa obuTaHus, BHew- | [daTb 06Lwyto xapakTe- 1 BbISiBNATb XxapakTepHble NMpuU3HaKu Mwukpockon
CTMKa noAuapcTBa Hee cTpoeHue. CTpoe- puctuky MpocTen- noguapcrsaa Mpocteiiwue, unn Oa- LUMpPOBOW,
Mpocrenwmue. Tun HUe U Xu3HeaeaTenb- UMM, Ha npumepe Tu- HOKNeTouHble, TMna CapkogoBble U MUKporpena-
CapkofoBble M Xry- | HOCTb CapKOAOBbIX Ha na CapkoaoxXryTu- XIYTUKOHOCLbI. 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 B3aMMOCBA3b CTpoe-
HMS M DYHKUMI OpraHu3Ma Ha npu-
Mepe aMébbI-npoTes.
O60CHOBbIBaTb POJib NPOCTENLLNX B
aKocucTemMax
YMeHue pabotaTb ¢ nabopaTopHbIM
0bopyaoBaHWeM, yBeNNUUTENbHLIMK
npubopamu.
4 Tun Capkogosble | Cpega obutaHus, ctpoe- | Ha npumepe 3BrneHbl 1 XapakTepu3oBaTb cpeay 0butaHus Mukpockon
XKIYTUKOHOCLbI. HWE U NEepeABMXEHNE Ha | 3e/IEHOM MoKa3aTb XIYTUKOHOCLIEB. umdpoBoW,
Knacc XXryTukoHOC- | npuMepe 3BrNieHbl 3en1é- | B3auMOCBSA3b CTpoe- YcTaHaBnvBaTh B3aMMOCBSA3b Xapak- | MUKporpena-

Lbl

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

HWUS M XapaKTepa nu-
TaHUs OT YC/I0BMIA
OKpY>XaloLLen cpesbl.

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

MpuBOAUTbL 1OKa3aTenbCTBa bonee
C/TOXXHOW OpraHM3aLumn KoNoHMasb-
HbIX ()OPM XTIy TUKOBBIX.
PackpbiBaTb POnb XryTUKOHOCLIEB B
3KoCcMCTEMAX

patbl. (3Brne-
Ha 3eneHas)

suiouwoudg



SVHBXAIT0D

) 4

[podosxeHue

OcHoBHble BUAbl AedaTenbHocTn 06y- | Ucnonb3oBa-

Ne° LleneBas ycraHOBKa Kon-Bo

n/n Tema CoaepxaHue ypoKa 4acoB YaKLwWMXCs Ha Ypoke/BHEYpouHOM | Hue o6opypo-
3aHATUMN BaHue

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

HWE U NepefBMXEHNE HA | Hble MPU3HAKK TUNa Tvna NHdy3opum. umdpoBoW,
npumepe uHdy3opun-Ty- | UHdy30pun 1 noka- MpuBOANTL MpUMeEpbl U XapakTepu- | MUKponpena-
denbkn. CBA3b YCNOXHE- | 3aTb YepTbl YCNOXHe- 30BaTb YepTbl YCNIOXHEHWS OpraHu- | patbl. (MHDY-
HWUSI CTPOEHUS MHY30pUiA | HUS B KNETOYHOM 3aLMM UHGY30pKIM MO CPAaBHEHUIO C | 30pust)
C NpoueccamMm UX XusHe- | CTPOEHUMU. CapKOXIYTUKOHOCLIAMW.
AesTenbHoCTU. PasHoob- HabntogaTb NpocTenumnx noa MUKpo-
pasue UHdY30pui. CKOIOM.
®ukcnpoBaTb pesynbTaThl Habnoge-

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

4. Noauapcteo MHoOrokneTouHble (2 4)

6 Tun Obwas xapak- | Obwwue yepThbl CTpOe- N3yunTb CTpoeHue u 1 OnuncbiBaTb OCHOBHbIE MPU3HAKM Mwukpockon
TEPUCTUKA MHOIO- HWS. Tnapa — OAMHOY- | XM3HEAEesTeNbHOCTb noguapcTea MHOroOKNETOYHbIE. umdpoBoH,
KNETOYHbBIX XKWBOT- HbI nonun. Cpeaa 06M- | KULLEYHOMOOCTHbIX Ha3biBaTb NpeAcTaBUATENEN TUMA KKU- | MUKponpena-
HbIX. Tun KuweyHo- | TaHus, BHELLHEE N BHY- Ha npuMepe ruapsl, LLIEYHOMONOCTHBIX. patbl. (BHY-
MOMOCTHbIE. TPEHHee CTPOeHMe. BblAENNTb OCHOBHbIE Boigensitb obwme YepTbl CTPOEHUS. TpeHHee
CrpoeHue 1 xwu3He- | OCOBEHHOCTM XM3Heae- | YepTbl YCIOXKHEHHS O6bACHATL Ha NpUMepe Hanuuue Nny- | CTPoeHune
[AesiTeNbHOCTb SATENbHOCTU, YPOBEHb opraHv3aumu no YEBOW CUMMETPUM Y KMULLEYHOMO- rmapbl)

OpraHv3auuu B CpaBHe- | CPaBHEHMIO C Mpo- NOCTHBbIX.
HUW C NPOCTENLLUMM cTemwmnmMu, XapakTepn3oBaTb Npu3Haku bonee
CNOXHOWN OpraH13aLmnm B CPaBHEHWUM
C NpoCTeAWNMU
5. Tunbi NMnockue yepsu, Kpyrnoie yepsu, Konbuatbie yepsu (5 u)

7 Tun Konbyatble ye- | Mecta 0butanums, ctpoe- | M3yuntb ocobeHHOCTU 1 HasbiBaTb YepTbl Honee Bbicokon op- | Liudposon

pBu. Obwas HWE N Xn3HeaesTeNb- YCITOXXHEHWUS raHM3aUmMn KoNbyaTbIX YepBeil o MUKpPOCKON,

HOCTb

CPaBHEHMIO C KPYT/IbIMU.

suiowoung

vV130d '\ VIhOL
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SVIHBXAOT0D

[podonxeHue

OcHoBHble BUAbl AedaTenbHocTH 06y- | Wcnonb3oBa-
Ne LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
XapakTepucTuka. CUCTEM BHYTPEHHWX Op- B CTPOEHWUMN KOMbYa- Pacno3HaBaTb npeacTaBuTeneil knac- | nabopatop-
Knacc MHorowe- raHoB. YPOBHM OpraHu- | TbiX YepBen kak 6o- Ca Ha pUcyHkax, oTorpadusx. Hoe obopyao-
TWHKOBbIE YepBu 3aUuK OpraHoB YyBCTB nee BbICOKOOPraH130- XapakTepu3oBaTb 4epTbl YCIOXHE- BaHue. Jnek-
CBOHOAHOXMBYLLMX BaHHOWM rpynnbl No HUS CTPOEHUSI CUCTEM BHYTPEHHUX TPOHHblE Tab-
KOMbYATbIX YEPBEN W Ma- | CPABHEHMIO C MIOCKM- OpraHoB. nvupl
Pa3UTUYECKUX KPYTIibIX MU U KPYrAbIMK Yep- ®opMynupoBaTh BbIBOA 06 YypoBHE
yepseW BAMM. CTPOEHWNS OPraHoOB YyBCTB
JlabopamopHas paboma
Ne 2
«BHelUHee cTpoeHue
AOXAEBOro YepBs, ero
nepeaBUXeHWe, pasapa-
XUMOCTb>.
JlabopamopHas paboma
Ne 3
(no ycMompeHuro y4u-
meJiA)
«BHyTpeHHee cTpoeHue
AOXAEBOro YepBs».
6. Tun Monntocku (4 u)
8 Knacc [syctBopya- | Cpeaa obutaHus, BHew- | U3yuntb 0CO6EHHOCTM 1 PaznuuaTtb 1 onpeaensTb ABy- Lindposoit
Tble MOJIHOCKU Hee CTPOeHMEe Ha NpuMe- | CTPOeHMs Knacca CTBOPYATbIX MOJIIIOCKOB HAa PUCYH- MUKPOCKOT,
pe 6e33ybkun. CTpoeHune | [iBycTBopuyaTblie Mon- Kax, oTorpadusix, HaTypanbHbIX nabopatop-
1 OYHKUWN CUCTEM BHY- | JIFOCKK obbekTax. Hoe obopyzo-
TpeHHuX opraHoB. Oco- Ob6bACHATL B3aMMOCBA3b 0bpa3a BaHuWe. Brnax-
H6EeHHOCTN pa3MHOXeHWUS XXM3HW U 0COBEHHOCTEN CTPOEHMS Hble npenapa-
¥ pa3suTus. Ponb B Npu- ABYCTBOPYATbIX MOSITHOCKOB. Thbl,
pofe 1 3HayeHue Ans XapakTepu3oBaTb YepTbl MPUCNOCob- | KONNeKumm
yenoBseka. NEHHOCTY MOJIIOCKOB K cpee 0bu- | pakoBuWH

TaHUA.

vi150d '5 V)hOL

suiouwoudg



SVHBXAIT0D

Ly

[podosxeHue

OcHoBHble BUAbl AedaTenbHocTn 06y- | Ucnonb3oBa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CopepxaHue ypoKa 4acoB YAKLWMXCS Ha Ypoke/BHEYpOUHOM | Hue obopyno-
3aHATUMN BaHue
JlabopamopHaa paboma ®opMynmMpoBaTb BbIBOA O POnY ABY- | MOJI/TOCKOB.
No 4 CTBOPYATbIX MOJIIIOCKOB B BOAHbIX INEKTPOHHbIE
«BHelUHee CTpoeHue pa- 3KOCUCTEMAX, B XXM3HU YenoBeKa. Tabnuubl
KOBWH NPECHOBOAHbBIX U YcTaHaBnMBaTh CXOACTBO M pasnunyms
MOPCKMX MOJITIOCKOB» B CTPOEHWUM PaKOBMH MOJJTIOCKOB.
Cobniogatb npasuna paboTbl B Kabu-
HeTe, obpalleHusi ¢ nabopaTopHbIM
obopyaoBaHueM
7 . Tun YneHuncroHorue (7 4)
9 Knacc Hacekomble ObLwas xapakTepucTu- BbIiBUTbL OCHOBHbIE 1 .BbISIBNATL XapaKTepHble NpU3HaKu FepbapHbIi
Ka, 0COBEHHOCTM BHeLW- | XapaKTepHble npu3Ha- HaCeKOMbIX, OMUCLIBATbL UX MpU Bbl- | MaTepuan —
Hero CTpoeHus. Pa3Ho- | KM HAaCeKOMbIX nonHeHun nabopaTopHoM paboTbl. CTPOEHNe Ha-
obpa3smne poToBbIX Opra- YcTaHaBnMBaTh B3aUMOCBA3b BHY- CEKOMOro
HoB. CTpoeHwue u TPEHHEro CTPOEHUs ¥ NpoLIeCccoB
(bYHKLMW CUCTEM BHY- XU3HeaesaTenbHOCTU HAaCeKOMbIX.
TPEHHWUX OpraHoB. Pa3- Habntogatb, ukcMpoBaTh pesynbTa-
MHOXXEHWE. Tbl HAbNOAEHWIA, AenaTb BbIBOADI.
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 TUNbI pa3su- 1 XapakTepu3oBaTb TUMbl pa3BuTUs Ha- | FepbapHbin
CEKOMbIX npespaLleHnem. [pynnbl | TUS HACEKOMbIX CEKOMBIX. maTtepuan —
HaceKoMbIX. Pa3suTue C O6BACHATL NpUHLMNBI Knaccuduka- TWUMbl pa3Bu-
MOJIHLIM MpEBPALLEHN- LN HACEKOMBIX. TUA HACEKO-
eM. [pynnbl HAaCEKOMBbIX. YCTaHaBnMBaTh CUCTEMATUYECKYIO MbIX

Ponb Kaxzaon ctaamu
Pa3BUTUS HACEKOMbIX

MNPUHAANEXHOCTb HACEKOMBbIX.
BbISIBNSITb pa3nnuns B pa3BUTUM Ha-
CEKOMBIX C MOJHLIM W HEMOJHbIM
npeBpaLleHnEM

suiowoung
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SVIHBXAOT0D

[podonxeHue

OcHoBHble BUAbl AedaTenbHocTH 06y- | Wcnonb3oBa-

Ne LleneBas ycraHOBKa Kon-Bo

n/n Tema Copep)kaHue ypoKa 4acoB YaOWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN 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 CTPOEHMS, BHELLUHEro CTpoeHus pblb B CBA3M CO | npenapartbl
CTMKa, BHELWHee obuTaHueM B BOzE. CBsI3aHHble C 0buTa- cpenon obuTaHus. «PblbbI»
CTpoeHue CTpoeHue 1 yHKUMM HWeM B BOJe. OcBauBaTb NpréMmbl paboTbl C onpe-

KOHeyHocTen. OpraHbl AenuTeneM XuUBOTHBbIX.

HOKOBOI NIMHWUK, OpraHbl BbisiBnSTb YepThl NpUcnocobieHHo-

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

JlabopamopHas paboma HabntogaTb 1 onucbiBaTb BHELIHEE

Ne 6 CTpOeHune 1 0CObeHHOCTU nepesBu-

«BHewwHee cTpoeHue u XeHUs pblb B Xofe BbINOSHEHUS Na-

0COBEHHOCTH nepeasu- 6opaTopHoit paboTbl.

XEHUS pblbbl» CobntogaTb npasuna noBeaeHus B
KabuHeTe, obpalleHns ¢ nabopatop-
HblM 060pyaOBaHNeM

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

HWe pbIb cuctema. CkeneT Hemap- | CTpPOeHMWe pbibbl. HWS OTAENbHBIX YacTen ckeneTa pbld | Npenapatbl
HbIX U MApHbIX MAaBHKU- N X PYHKLNIA. «PblbbI». Mo-
KoB. CkeneT ronosbl, BbISiBNSITb XapakTepHble YepThl Aenb — cKe-
ckenet xabp. OcobeH- CTPOEHMUS CUCTEM BHYTPEHHMX Opra- | NeT pbibbl

HOCTU CTPOEHUS U QYHK-
LM CUCTEM BHYTPEHHMX
opraHoB. YepTbl 6onee
BbICOKOr0 YPOBHS Opra-
HM3auuu pblb No cpas-
HEHWIO C NIAHLETHUKOM.
JlabopamopHas paboma
Ne 7

(no ycMompeHuro y4u-
mesnA)

HOB.
CpaBHuBaTb 0COHEHHOCTM CTPOEHUS
N (DYHKUMN BHYTPEHHWX OpraHoB pblb
N NaHUETHWKa.

XapakTepu3oBaTb YepTbl YCIIOXHE-
HWS OpraHM3auuy poib

vi150d '5 V)hOL
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SVHBXAIT0D

6V

[podosxeHue

OcHoBHble BUAbl AedaTenbHocTn 06y- | Ucnonb3oBa-

Ne° LleneBas ycraHOBKa Kon-Bo

n/n Tema CopepxaHue ypoKa 4acoB YaKLwWMXCs Ha Ypoke/BHEYpouHOM | Hue o6opypo-

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

13 | CrpoeHue u pes- XapaKTepHble YepThbl N3yunTtb YepTbl CTpoe- 1 YCTaHaBnMBaTh B3aMMOCBA3b CTpoe- | BnaxkHble
TEeNbHOCTb BHYTPEH- | CTPOEHWUS CUCTEM BHY- HUS CUCTEM BHYTpPEH- HWUS OPraHoB M CUCTEM OPraHoB C UX | Mpenapartbl
HWUX OPraHOB 3€MHO- | TPEHHMX OPraHoB 3eM- | HUX OPraHOB 3eMHO- hyHKUMAMK 1 Cpefomn 0buTaHus. «3eMHoBOA-
BOOHbIX HOBOAHbIX MO CpaBHe- BOAHbIX MO CpaBHe- CpaBHuBaTb, 0606watb MHdopma- Hble»

HUIO C KOCTHBIMU pbl6a- | HUIO C KOCTHBLIMM UMIO O CTPOEHUM BHYTPEHHWX oOpra-
Mu. CXOACTBO CTPOEHUs | pblbamu HOB aMcunbuin 1 pblb, aenatb BbIBO-
BHYTPEHHWUX OpraHoB Abl.
3eMHOBO/HbIX U pbl6 OnpepnensTb YepTbl 6oee BbICOKOM
OpraHu3aumv 3eMHOBOAHbIX N0 CpaB-
HEHWIO C pbibamun
10. Knacc Mpecmbikatowmecs, nan Pentunum (4 4)

14 | BHyTpeHHee cTpoe- | CXOACTBO M pasnunyus N3yunTb YepThl CTpoe- 1 YCTaHaBnMBaTh B3aMMOCBSA3b CTpoe- | BnaxkHble
HUe U Xu3Heges- CTPOEHUS CUCTEM BHY- HUS CUCTEM BHYTpEH- HWUSI BHYTPEHHUX OpPraHoB U CUCTEM npenaparbl
TENbHOCTb MPECMbl- | TPEHHWUX OpraHoB Npe- | HWUX OpraHoB NpecMbil- OPraHoB pPenTuIMi, UX yHKLUIA 1 «lMNpecmbl-
KaroLmxcs CMbIKAIOLLMXCS M 3EMHO- | KaloLWmMXCs No cpas- cpeabl 0buTaHus. KaroLmecs»

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

HEHWUIO C
3EMHOBOAHbIMW.

BbisiBNSATb YepTbl 60/1€e BbICOKOW Op-
raHM3aLmnM NPECMbIKAOLLMXCS MO
CPaBHEHUIO C 3eMHOBOAHBIMU.
XapaKTepu3oBaTb NPOLIECChl pas-
MHOXEHUSI U Pa3BUTUSI AETEHbILIEN Y
MPECMbIKOLLNXCS.

Ncnonb3oBaTh MHGOPMaLIMOHHbIE
pecypcbl ANst NOArOTOBKM Mpe3eHTa-
UMM NPOEKTa O FOA0BOM XM3HEHHOM
UMKNe penTunum, 3abote o
NOTOMCTBE

suiowoung
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SVIHBXAOT0D

[podonxeHue

OcHoBHble BUAbl AedaTenbHocTH 06y- | Wcnonb3oBa-

Ne LleneBas ycraHOBKa Kon-Bo

n/n Tema Copep)kaHue ypoKa 4acoB YaOWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-

3aHATUMUN BaHue
11. Knacc NMruubi (9 )

15 | Obuwas xapaktepu- | B3auMocBs3b BHewHero | M3yuntb B3aMMOCBSI3b 1 XapakTepu3oBaTb 0CO6EHHOCTH Yyyeno MMTu-
CTMKa Knacca. CTPOEHMS M NPUCNOCOD- | BHELWHEro CTPOeHUS K BHELUHEro CTPOeHus MTUL B CBSA3MN C ubl, Mepbs
BHelHee CTpoeHne | NeHHOCTU NTUL K NONETY. | MPUCNOCO6IEeHHOCTH UX NPUCNOCOBNEHHOCTBIO K MONETY. | MTUUbI, MK-
nTuy Tunbl Nepbes U UX GyHK- | NTUL K NONETY O6BACHATL CTpOEHME W (yHKUMK Ne- | Kponpenapa-

LMK, YepTbl CXOACTBA M pbEBOro MoKpoBa Tena nTuu,. Tbl «[lepba
pasnnyns NOKpPOBOB YCTaHaBMBaTh YepTbl CXOACTBA W nTuy»
NTUL ¥ PENTUANN. pasnnunsa NOKpPOBOB MTUL U penTu-
VA,
JlabopamopHas paboma M3yyaTb M onnCbIBaTb 0COBEHHOCTU
Ne 8 BHELLHEro CTPOEHWUs MTUL B XO4E Bbl-
«BHewwHee cTpoeHue NosIHeHUs NnabopaTopHON paboTsl.
nTuubl. CTpoeHue ne- CobntogaTb npasuna paboTbl B Kabu-
pbeB» HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM
16 | OnopHo-gBuratens- | M3MeHeHusi CTPOeHUs N3yunTb 0CObEHHOCTH 1 YcTaHaBMBaTb B3aMMOCBA3b BHELU- Ckenert rony-

Haq CuctemMa ntuy

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

JlabopamopHas paboma
Ne 9
«CTpoeHue ckenerta niu-
LibI»

CKeneTa NTuubl, 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 paboTsbl.

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

65
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SVHBXAIT0D

TS

[podosxeHue

OcHOBHble BUAbI AedaTenbHOCTH 06y- | Ucnonb3oBa-
Ne° LleneBas ycraHOBKa Kon-Bo
Tema Coaep)xaHue YalLMXCA Ha Ypoke/BHEYpPOUHOM Hue obopypo-
n/n ypoka yacos
3aHATUMN BaHue
12. Knacc Mnekonutarowmne, unu 3sepu (10 u)
17 | BHyTpeHHee cTpoe- | OCcobeHHOCTM CTpoeHust | M3yunTb CKener un 1 OnucbiBaTh XapakTepHble 0C06eHHO- | 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 CKenet mne-
CTEMbI MO CPAaBHEHUIO C cpen obuTaHums. KonuTaroLLero

APYrMMU MO3BOHOYHbI-
MW. XapakTepHble YepTbl
CTPOEHUS NULLeBapu-
TENbHOW CUCTEMBI KO-
MbITHBIX W FPbI3YHOB.
YCNnoXHeHve CTpoeHus
N YHKUNIA BHYTPEHHMX
OpraHos.

JlabopamopHas paboma
Ne 10

«CTpoeHune ckeneta
MIEKOMUTAIOLLMX»

MpoBoanTb HabnaeHUs n HUKCUpo-
BaTb WX pe3y/bTaTbl B XOA4€E BbINOJHE-
HMS nabopaTopHomn paboTbl.
XapakTepu3oBaTb 0COBEHHOCTH
CTPOEHMS CUCTEM BHYTPEHHMX Opra-
HOB M/IEKONUTAIOLLMX NO CPaBHEHNIO
C penTUInsiMu,

ApryMeHTVpOBaTb BbIBOAbI O MpO-
rPECCHBHOM Pas3BUTUM MNIEKOMNUTAIO-
LLMX.

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

TemaTuuyeckoe rnsilaHMposaHue Matepuana B 8 knacce

BeeneHue (2 u.)

YacTb 1. O61wmin 0630p OpraHM3Ma YenoBeka
YacTb 2. OnopHo-ABuraTenbHas cuctema
YacTtb3. KpoBb KpoBoobpalleHue

Yactb 4. bixaHne

YacTb 5. MnwesapeHne

«bNOJIOINA . YENNOBEK»

suiowoung
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SVIHBXAOT0D

YacTtb 6. O6bMeH BellecTs

YacTb 7. BolgeneHue
YacTb 8. Koxa
YacTtb 9. JHAOKPMHHAA cMcTeMa

Yactb 10. HepBHasi cuctema

Yactb 11. OpraHbl 4yBCTB. AHaNMU3aTopbl

YacTb 12. MNoBeaeHune n Ncuxmuka

Yactb 13. UHAMBMAYyanbHOe pa3BuUTUE OpraHu3Ma

OCHOBHbIe BUAbl AeATeNIbHOCTU 06y- Ucnonbsosa-
Ne LleneBas ycraHoBKka Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMN BaHue
1. Opranusm yenoBeka. 06wuii 0630p (5 yacos)
1 Knetka: cTpoeHue, CTpoeHwue opraHusma N3yunTb CTpOEHME, 1 Ha3biBaTb OCHOBHbIE YACTU KNETKM. Mwukpockon
XMUMUYECKMI COCTaB | YENOBeKa: KNETKM, Tka- | XMMMYECKUI COCTaB OnucbiBaTh yHKLUMM OpraHOMAOB. uMdpoBoW,
W XW3HeaesTeNb- HW, OpraHbl, CUCTEMbI KNeTKW Tak xe npo- O6BACHATb NOHATUE «EepPMEeHT». MUKponpena-
HOCTb opraHoB. MeToabl M3yye- | LEeCChl XU3HeaeaTeb- PaznnuyaTb npouecc pocta 1 npouecc | patbl, nabo-
HWUS XKMBbIX OPraHU3MOB: | HOCTW pa3BuUTUS. paTopHoe
Habnoaexune, nmepe- OnucbiBaTb NpoLecC AeneHns KneTku. | obopyaosa-
HUWe, 3KCnepuMeHT. Jla- BbinonHATb NabopaTopHbIA OMbIT, Ha- | HUe
6opaTopHas pabota N° 6ntogatb nponcxoasiume SBeHus,
1 «[lencTre hepmeHTa (u1KcmpoBaTb pesynbTaTbl Habnoae-
KaTtanasbl Ha nepokcug, HWSI, AenaTb BbIBOAbI.
BOAOpOLa» Cobniogatb npasuna paboTbl B Kabu-
HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM
2 | TkaHu CTpoeHwue opraHusma 0606wWwmTb 1 YraybuTb 1 OnpenensTb NOHATUS: «TKaHb», «cu- | MuKpocKon
yesioBeka: KNeTku, TKa- | 3HaHMS yyalmxcs o Hanc», KHepornmns». umdgposon,
HW, OpraHbl, CUCTEMBbI pa3HbIX BUAAX U TU- Ha3biBaTb TUMbl ¥ BUAbI TKAHEN MO- MUKponpena-

opraHoB. MeToabl n3yye-
HUS XXMBbIX OpraHuU3MOB:
HabniogeHne, nsmepe-
HWE, 3KCMEPUMEHT.

MOB TKaHeW YenoBeka

3BOHOYHbIX XXMBOTHbIX.
Pa3nunuyaTtb pasHble BUAbI U TUMbI TKa-
Hel. OnucbIBaTb OCOBEHHOCTM TKa-
Hel pa3HbIX TUMOB.

paTbl TKaHew
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SVHBXAIT0D

€S

[podosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
NabopatopHas paboTta CobnioaaTb NpaBuna obpalleHns ¢
NQ 2 «KneTku n TkaHu MWKPOCKONMOM.
nog MMKPOCKOMOM» CpaBHMBaTb MANMOCTPaLMK B y4ebHM-
Ke C HaTypasibHbIMK 06bekTaMu.
BbInonHsATL HabnoaeHne € NOMOLLbIO
MWKPOCKOMa, ONWCbIBaTb pe3ynbTaThl.
Cobniogatb npasuna paboTel B Kabu-
HeTe, obpalleHusi ¢ nabopaTopHbIM
obopyaoBaHueM
2. OnopHo-aBuratenbHas cucrema. (8 yacos)
3 Ckenert. CtpoeHue, | Onopa u aBmxeHwue. N3yunTb CTpoeHue, 1 Ha3blBaTb YacTu ckenerta. Pabota c My-
CoCTaB M coeauHe- | ONopHO-ABUraTenbHas | COCTaB U TUMbl coeau- OnucbiBaTh yHKUMK CKeneTa. nsxom «Cke-
Hue kocTen. Jlabo- | cuctema. MeToAbl U3yye- | HEHMS KOCTEN OnucblBaTb CTpOeHWe TpybuaTbix KO- | NeT Yyenose-
paTtopHas pabota N2 | HMS XXMBbIX OpraHWU3MOB: CTel 1 CTpoeHMe CyCTaBa. Ka» , nabopa-
3 «CTpoeHue KocT- | HabnoaeHue, nmepe- PackpbiBaTb 3HayYeHWe 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 KOCTHOM TKaHMW. INEeKTPOHHbIE
BbinonHaTb 1abopaTopHble OMbiThl, Tabnnubl 1
(ukcnposaThb. nnakatbl
4 Ckenet ronosbl U Ty- | CKeneT rofosbl U Tyn0- N3yunTb CTpoeHMe u 1 OnuMcbIBaTb C NOMOLLbIO UNOCTPa- Pabota c My-
nosua BuwWa. CKeneT KOHEYHO- | 0COBEHHOCTU cKkeneTa 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 3HAYeHWe yacTeil no- INeKTPOHHbIE
HEN M HUXHEW KOHEYHO- 3BOHKa. Tabnuupl 1
crem O6bACHATL CBS3b MeXAY CTPOEHMEM | nnakaTbl

1 YHKUMSMM NO3BOHOYHMKA, rpya-
HOW KNeTKu

suiowoung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-

Ne° LleneBas ycraHOBKa Kon-Bo

n/n Tema CopepxaHue ypoKa 4acoB YAKLWMXCS Ha YpoKe/BHEYPOUHOM | Hue o6opyao-
3aHATUMUN BaHue

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

crem CTpoeHue ckeneTa nos- | CKesieta rnosicos u HOCTEN U NOSICOB KOHEYHOCTEM. nsHkom «Cke-
MN.p COB KOHEYHOCTEW, BepX- | CBOBOAHLIX KOHEYHO- OnuncbIBaThb C NOMOLLbLIO UNNOCTPa- NeT Yenose-
HEW M HUXHEN KOHEYHO- | CTeu UM B y4ebHMKE CTpOeHME CKeneTa Ka»
cten. «MccnepoBaHue KOHEYHOCTeMN. INEKTPOHHbIE
CTPOEHWSI NNEeYeBoro no- PackpbiBaTb MPUYKUHY pa3nnyms B Tabnnubl 1
Aaca» CTPOEHUM NOSICa HMXKHUX KOHEYHO- nnakaTbl
CTEN Y MYXUMH U XKEHLLMH.
BbISiBNATL 0COBEHHOCTM CTPOEHUS
CKeneTa KOHEYHOCTEN B X0Ae Habnto-
AEeHWS HaTypasbHbIX 06bEKTOB
6 MepBas nomoLyb Onopa 1 aBnxeHwe. N3yunTtb npuémsbl nep- 1 OnpepensaTb NOHATUA: «pacTsxe- Pabota c My-
npu TpaBMax: pacta- | OnopHO-ABUraTesibHasi | BOW NMOMOLUM B 3aBW- HUE», «BbIBUX», <MEPesioM». nsxom «Cke-
XEHUW CBS30K, Bbl- | cucTeMa. Mpodunaktuka | CMMOCTM OT BMAA Ha3blBaTb NpU3HaKM pPasfiMyHbIX BU- | JIET Yenose-
BMXaX CyCTaBOB, TpaBmaTu3Ma. Mepsas TpaBMbl. [I0B TPaBM CyCTaBOB U KOCTEM. Ka»
nepenomax KocTelt | MoMoLLb npv TpaBMax OnucbIBaTb NPUEMbI NEPBO MOMOLLM | DNIEKTPOHHbIE
OMOPHO-ABUraTE/IbHOM B 3aBMCUMOCTM OT BMAA TPaBMbl. Tabnuubl 1
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
ANS LWKONIbHUKOB»

7 MbILwub! Onopa v aBmxeHue. PackpbITb CBSA3b 1 PackpbiBaTb CBA3b (hyHKUMKM M CTpoe- | MUKpocKkon
OnopHo-aBuratenbHas | GyHKUMU U CTPOEHUS, HUS Ha NPUMepEe pa3nnunii Mexay uMdpoBoH,
cucteMa. Metogbl U3yde- | a Takxe pasnnyui rNagk1uMn W CKENIETHBIMU MbILILAMU, MUKponpena-
HUS XKMBBIX OPraHW3MOB: | MEXAY rMajKuMu 1 MUMUYECKMMU U XKEBATENbHbLIMM paTbl Mblley-
HabnoaeHne, nmepe- CKENETHbIMK MblLLA- MbILLILAMWN. HOMN TKaHMW.
HWE, SKCMEPUMEHT. MU YesnoBeka. OnucbiBaTb C NMOMOLLbIO UNIIOCTPA- | INEKTPOHHbIE

LniA B y4ebHMKe CTPOEHME CKeneTHoW | Tabnuubl

MbILLLbI.
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SVHBXAIT0D

SS

[podosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-

Ne LleneBas yctaHOBKa Kon-Bo

n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMN BaHue
MpakTnyeckas paborta: OnucbIBaTb YCOBUS HOPManbHOM
«M3yyeHune pacnonoxe- paboThbl CKENETHbIX MbILLLL.
HWS MbILLL, FONOBbI» HasblBaTb OCHOBHbIE IPYMMbl MbILLLL.
PackpblBaTb MpUHLUMN KpenieHus
CKENETHBIX MbILLUL, Pa3HbIX YacTen Te-
na.
BbisiBNSTb 0COBEHHOCTM pacnonoxe-
HUS MMMUYECKUX M XKEeBaTe/bHbIX
MblLWL, B X04e HabnoaeHus HaTy-
panbHbIX 06bEKTOB
8 PaboTa MblwwL Onopa n aBmxeHue O6BACHUTL MEXaHU3M 1 OnpenensaTb NOHATUS «MbllWLbl-aHTa- | Lincposas
OnopHo-aBuratenbHas | paboTbl MbiWL, U Npu- FOHUCTbI», «MbILWILbI-CUHEPTUCTbI». nabopaTopus
cuctemMa. MeTodbl M3yde- | YMHbI HaCTyMnneHns O6BSACHSATb YCNOBUS ONTUMANbHOM no ¢wu3mono-
HUS XKMBbIX OpraHuM3MoB: | ytomneHus. Cpas- paboTbl MbILLL,. ru (paTumk
Habnoaexune, nmepe- HUTb OMHAMWUYECKYI0 U OnucblBaTb ABa BMAa paboTbl MblWL. | cuioMep)
HWe, 3KCNEepPUMEHT CTaTuyeckyto paboty O6bACHATb NPUYUHBI HACTYNNEHUS
MbILLLL. YTOM/IEHMNS MbILUL U CpaBHWBaTL Au-
HaMUYEeCKy0 U CTaTuyeckyto paboty
MbILLL MO 3TOMY MPU3HAKY.
®opMynmMpoBaTtb Npasuna rUrueHsbl
(M3MYECKUX Harpy3ok
3. KpoBb 1 kpoBoo6paLieHme (9 yacos)

9 BHyTpeHHss cpepa. | TpaHCnopT BeLwecTs. N3yunTb BHYTPEHHIOKO 1 OnpepensaTb NOHATUSA: «roMeoctas», | Mukpockon
3HayeHne KpoBM U BHYTpeHHA4 cpefa op- cpeay opraHu3ma ye- «(OPMEHHbIE 3/1IEMEHTLI KPOBW», umdgposon,
ee cocTaB raHu3Ma, 3HayeHue eé NnoBeKa, eé CTpPoeHue, «Ma3Ma», «aHTUreH», «aHTUTENON. MuKporpena-

NOCTOSAHCTBA. KpOBEHOC- | COCTaB M PYHKLMK. O6BACHATb CBA3b MEXAY TKAHEBOM paThbl

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

XXWBbIX OPraHU3MOB: Ha-
bniopeHne, naMepeHue,

XXUAKOCTbIO, MMMGON 1 NNa3moii
KpOBM B OpraHun3me.

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

suiowoung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-

Ne° LleneBas ycraHOBKa Kon-Bo

n/n Tema CopepxaHue ypoka 4acoB YalLwWMXCsl Ha Ypoke/BHEYPOUHOM | Hue o6opyao-
3aHATUMN BaHue
3KCMEPUMEHT. OnucbiBaTb BKNaA PYCCKOM Hayku B
JNabopaTtopHasi paboTa pa3BUTUE MEANLIMHDI.
N2 5 «CpaBHeHune KpoBu OnucbiBaTb C NOMOLLbLIO UNJTIOCTPa-
yenoBeka C KpOBblO Nsi- UniA B y4ebHMKe npouecc CBEPTbIBa-
FYLLKW>» HWS KpOBUM U (haroumTos.
BbinonHsaTb nabopaTopHble Habnto-
AEHWS C NOMOLLbLIO MUKPOCKONA,
(uMKCpoBaThb pe3ynbTaThbl Habnoge-
HWI, AenaTb BbIBOAbI.
Cobniogatb npasuna paboTbl B Kabu-
HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM

10 | [dsmxeHne kpoBu No | TpaHCMOPT BELLECTB. N3yunTb NpuUUmHbI 1 OnucelBaTh € MOMOLWbIO untocTpa- | LUudposas
cocyaam. KpoBeHocHas v nuMmda- | ABUXEHWUS KPOBU MO UM B yyebHMKe CTpoeHue cepaua 1 | nabopaTopus

Tnyeckas cuctembl. Kpo- | cocyaam. MPOLIeCC CepAEYHbIX COKpaLLEHU. no ¢usuono-
BSHOE [laB/IEHNE U CpaBHvBaTb BMAbI KPOBEHOCHBIX CO- | MM (AaTumK
nynbC. Metoabl u3yye- CyAoB Mexay cobou. 4CC)

HWUS XXMBbIX OpPraHW3MOB: OnucbiBaTb CTPOEHME KPYroB KPOBO-

HabnoaeHne, nmepe- obpalleHus.

HWe, 3KCNepPUMEHT. MoHMMaTb pasnnyne B WCMONb30Ba-

MpakTuyeckas pabota HUM NpwunaraTenbHoro «aprepuanb-
«Onpepenenne YCC, HbI» MPUMEHUTENBHO K BUAY KPOBY

CKOPOCTM KPOBOTOKa», 1 K cocyam

«WccneposaHue pe-

(ONEeKTOPHOro NPMTOKa

KPOBM K MbILILLAM, BKNIO-

YMBLUMMCS B paboTy»

11 | Perynsaumsa pabotbl | KpoBeHocHas n numda- | U3yuntb paboty 1 PackpbiBaTb MOHATWA: «TpeHupoBoY- | Lindposas
cepaua v cocyaoB. | TMYECKast CUCTEMBI. cepaua ot usnye- HbI 3 eKT», «dYHKLUMOHANbHas nabopartopus
MpeaynpexaeHve | Bpen TabakokypeHus. CKMX Harpy3ok u npoba», «4aBslas noBsska», no ¢usuono-
3aboneBaHuin cepa- | MeToabl U3yyeHus B/INSHUS HEraTUBHbIX COKMYT>», ru

Lia U COCy0B.

vi150d '5 V)hOL
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SVHBXAIT0D

LS

[podosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-

Ne LleneBas yctaHOBKa Kon-Bo

n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opyno-

3aHATUMUN BaHue

XXMBbIX OPraHW3MOB: Ha- | (aKTOPOB OKpYXXato- O6BACHATL BAXXHOCTb CMCTEMATHYeE- (apTepuans-
bnioaeHve, nsmMepeHve, Len cpeapl. CKMX (PM3MYECKUX HArpy30K AN HOp- | HOro AaBne-
3KCNEPUMEHT MaJIbHOrO COCTOSIHNSA cepaLa. HUS)
MpakTnyeckas paboTa: PasnnuyaTb NpU3HaKyM pasfiMyHbIX Bu-
«[lokasaTenbCTBO Bpeaa [I0B KPOBOTEUEHW.
TabakokypeHus» AHanuaunposaTtb 1 0606wWaTb nHPOp-

MaLMI0 O NOBPEXAEHMUSX OpraHoB

KPOBEHOCHOMN CUCTEMbI U NPUEMaAX

OKa3aHwsi NepBoii MOMOLLM B XOA€

NpoAo/MKEHNs paboTbl HaZ rOTOBbLIM

NpoekToM «Kypcbl NEPBO NMOMOLLM

ANS WKONIbHUKOB»

112 | ObobuieHne no Te- | YkpenneHue 340poBbs. | BocnuTtaHue 6epex- 1 Pasnnuatb Npu3HakM pasnnyHbiX BU- | Lindposas
me 3 BnunsHue dusnyeckunx HOro OTHOLUEHUS K [I0B KPOBOTEYEHW. nabopaTopus
BnusHue ¢usmnye- YNpPaXKHEHWUI Ha OpraHbl | CBOEMY 3[0POBbIO, OnucbiBaTh C MOMOLLbIO UTIOCTPa- no ¢usmono-
CKUX YMPaXXHEHUM N CUCTEMBI OpraHoB. Me- | NpuBKUTUE MHTEpeCa K LMK B y4ebHMKEe Mepbl OKa3aHus ru (paTumk
Ha CepAeyHO-CoCy- | TOAblI M3YYEHUS XUBbIX U3y4YeHWo npeamerta. NepBOM NMOMOLLM B 3aBUCUMOCTU OT YCC n aprte-
AMCTYIO CUCTEMY OpraHu3MoB: Habnoge- BMZa KPOBOTEYEHMUSI. pUanbHOro

HWe, U3MepeHune, aKcne- BbINoNHATL ONbIT — 6paTh (YHKUMO- | AABNEHNS)

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

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

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

AHanuaunposaTtb 1 0606wWwaTtb nHdop-
MaLMio O MOBPEXAEHMSIX OPraHOB
KPOBEHOCHOWM CUCTEMbI U NpUEMaXx
OKa3aHwsi NepBoii NMOMOLLM B XOA€
npoAo/HKeHns paboTbl Haj roTOBbLIM
NPOeKToM «Kypcbl NEPBOM NMOMOLLM
NS LWKONMbHUKOB>»

suiowoung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CopepxaHue ypoka 4acoB YAKLWMXCS Ha YpoKe/BHEYPOUHOM | Hue o6opyao-
3aHATUMN BaHue
4. ObixaTenbHasa cucreMa (5 yacos)
13 | CTpoeHwue nerkux. [AbixaHue. [bixatenbHag | U3yunTb cTpoeHue 1 OnucbIBaTb CTPOEHKUE NErkux Yeno- Undpposas
la3006MeH B nerkux | cuctema. azoobmeH B NErkux U MexaHusm Beka. O6bACHATL NpenMyLLecTsa nabopaTopus
N TKaHAX. Nérkux 1 TkaHsx. Meto- | razoobmeHa. anbBeoNIAPHOro CTPOEeHUS NErKMX N0 | MO 3KOM0rMm
Obl U3yYeHUs XUBbIX Op- CPaBHEHUIO CO CTPOEHMEM NErknx y | (BaTyMK OKM-
raHu3MoB: HabnoaeHue, nNpeAcTaBuTENei APYruX KNaccoB no- | cv yrnepoaa,
n3MepeHue, akcnepu- 3BOHOYHbIX XXMBOTHbIX. KNCopoaa,
MEHT. PackpbiBaTb posib reMornobuHa B ra- | BI@XXHOCTW)
JNabopaTopHas pabota 3006MeHe.
N2 6 «CocraB BAbIxaeMo- BbinonHsTb NabopaTopHbIA OMbIT, Ae-
ro v BblblXaeMoro Bo3- NaTh BbIBOA MO pe3ynbTaTaM OnbiTa.
Ayxa» CobntogaTb npaeuna paboTbl B Kabu-
HeTe, obpalleHuns ¢ 1abopaTopHbIM
obopyaoBaHueM
14 | ObixatenbHble agu- | ObixaHue. OpixatensHas | CcopmupoBaThb 3Ha- 1 OnuceiBaTb (PYHKUMK anacdparmbl. LUndposas
XeHus cuctema. Bpep Tabako- | HUS O MexaHu3Me Apl- Ha3blBaTb OpraHbl, y4acTBylowwmMe B nabopaTopus
KypeHus. MeToabl u3y- XaTeNbHbIX ABWXEHUN, npouecce AbIXaHus. no ¢wu3smono-
YEHMS XKUBbIX OpraHus- pa3BuBaTb NMOHATHE BbiNonHsATb NabopaTOpPHbIA OMbIT Ha | UM (AaTumMK
MOB: HabntogeHue, n3- «rasoobmeH». FOTOBOW (MNW WM3rOTOBNEHHOM CaMo- | YacTOTbl Abl-
MepeHUe, IKCMEPUMEHT. CTOsITENbHO) Moaenu, HabnogaTb XaHus)
JNabopaTopHas pabota npoucxoasLumne IBNEeHNS U ONUChbl-
NQ 7 «[bixaTeNbHble BaTb MPOLIECChI BAOXA M BblAOXa.
ABWXeHUs» Perynaums Cobniopatb npasuna paboTtbl B kabu-
AbIXaHus. HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM
15 | bonesHu opraHoB l'vrueHa opraHoB fgbixa- | Mo3HaKoMUTLCA C 1 PackpblBaTb MOHATUE <«XKWU3HEHHAs Lindposast
AbIXaHus Hus. 3aboneBaHns opra- | OCHOBHbIMW BMAAMM EMKOCTb NErKMX». nabopaTtopus

HOB [AbIXaHWS U UX
npeaynpexaenve. Wx-
(beKLMOHHbIEe

3aboneBaHuii opra-
HOB AbIXaHWs, Bbl-
ABUTb NyTU

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

no 3Konornn

vi150d '5 V)hOL
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SVHBXAIT0D

6S

[podosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
3aboneBaHNs 1 Mepbl UX | 3apaXkeHust U Mepbl Ha3blBaTb akTopbl, CnocobcTayto- (BaTumK OKm-
npodunakTuku. Bpea NpoMUNaKTUKMN. Wue 3apaxeHuio Tybepkynésom nér- | cu yrnepoga)
TabaKoKypeHus. KMX. nabopaTopus
MpakTuyeckas pabora: Ha3blBaTb Mepbl, CHUXawwWwwWe Bepo- | no ¢hu3nono-
«OnpegeneHue 3anbl- ATHOCTb 3apaxeHus 60ne3HsaMu, W (BaTumk
NEHHOCTW BO3AyXa» nepeaaBaeMbIMU Yepes BO3aYX. 4acToTbl Abl-
PackpblBaTb CNOCO6 UCMNONBb30BAHUSI | XaHUS)
cdnooporpadum ans aAMarHOCTUKK
NaToOreHHbIX U3MEHEHUN B NETKMX.
O6BACHATb BaXHOCTb FUrMEHbI MoMe-
LWEHWUI W AbIXaTENbHOW TMMHACTUKM
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 | 3HayeHve NULK 1 MuTanue. Muwesape- N3yumnTtb 3HaueHune u 1 OnpepensaTb NOHATUE «MULLEBape- NEKTPOHHbIE
eé coctaB Hue. MuwesBapuTenbHas | CTPOEHWE Pa3/IMyHbIX Hue». OnuncbiBaTb C MOMOLLbIO UNNIO- | Tabnuupl 1
cuctema. Metoabl u3yye- | OpraHoB nuLieBape- CTpauuii B y4yebHMKe CTPOEHME NK- nnakarbl.
HWUS XMBbIX OPraHU3MOB: | HUS. LLIEBApPUTESNIbHOM CUCTEMBI. Lindbposas
HabniogeHne, nsmepe- Ha3biBaTb PYHKUMM pa3nnyHbiXx opra- | nabopatopus
HWe, SKCMEPUMEHT. HOB MULLEBAPEHNS. Mo 3KOJI0rnn
MpakTnyeckas paborta: Ha3blBaTb MecTa BrageHus nuiesa- | (aatumk pH)

«OnpepeneHve MecTo-
MOMOXEHUS CIIOHHbBIX
xenes»

PUTENbHBIX XENé3 B NuLLeBapuUTenb-
HbI/ TPaKT.

BbINOMHATbL ONbIT, CPaBHWUBATL pe-
3ynbTaTbl HAbmoAEHNS C ONUCaHNeM
B y4ebHuKe

suiowoung

vV130d '\ VIhOL
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CopepxaHue ypoka 4acoB YAKLWMXCS Ha YpoKe/BHEYPOUHOM | Hue o6opyao-
3aHATUMUN BaHue
17 | MNuuweBapeHue B po- | MutaHue. MNuwesape- PackpbiBaTb  (PYHKLMM 1 PackpbiBaTb YHKLMM CMOHBI.Onu- Lndposast
TOBOW MONIOCTU U B Hue. MuwesapuTenbHas | CIIOHbI U XXenyAo4HO- CblBaTb CTPOEHME XENYAOYHOW CTeH- | nabopaTopus
xenyake cuctema. Metoabl u3yye- | ro coka Ans npouecca Ku. Ha3blBaTb aKTUBHblE BELLECTBa, Mo 3KOJI0rnn
HWUS XKMBbIX OPraHu3MOB: | MULLEBApPEHUS. AEWCTBYIOLUME Ha NWLLEBOM KOMOK B | (AaTumk pH)
HabntogeHne, nsmepe- Xenyake, u ux @yHkumu.
HWe, 3KCMEPUMEHT. BbinonHATL NabopaTopHble OnbIThl,
JlabopaTopHas pabota HabnoaaTb NpoucxoasLme SBneHus
NO 8, 9 «[leicTBue thep- ¥ Aenatb BblBOA NO pe3ynbTaTaM Ha-
MEHTOB C/ItOHbI Ha Kpax- 6n0aEHUN.
Man», «[eicteue dep- Cobniogatb npasuna paboTbl B Kabu-
MEHTOB XeNyL04YHOro HeTe, obpalleHuns ¢ n1abopaTopHbIM
coka Ha besnku obopyaoBaHueM
6. O6MeH BewecTB 1 3Hepruun. Butamunol ( 3 yacos)
18 | Hopmbl nuTaHus PaunoHanbHoe nuTaHue. | YCTaHOBUTb 3aBUCK- 1 OnpepnensiTb NOHSTUS «OCHOBHOIA Lndpposas
HopMbl 1 pexuM nuTa- | MOCTb MeXZy TUMOM 06MeH», «0bLMn 0BMEH>. nabopatopus
HMS. [esTENbHOCTM  Yeno- CpaBHuBaTb OpraHu3M B3pocioro v | no Gusnono-
MeToAbl U3yYEeHNs Xu- BeKa M HopMamu nu- pebEHka No nokasaTensiM OCHOBHOMO | ru (AaTumk
BbIX OPraH13MOB: Ha- TaHWs, Yepe3 OCHOB- obmeHa. 4acToTbl Abl-
bnogeHue, namepexue. Hble MOHATUS: O6bACHATb 3aBUCMMOCTb MeXay Tu- | XaHus, YCC,
MpakTnyeckas paborta: «OCHOBHOW 0BMeH», MOM AeAaTeNbHOCTW YesioBeKka M HOp- | apTepuanbHoO-

«OnpepeneHne TpeHu-
POBAHHOCTM OpraH13Ma
no (PYHKLMOHANbHOM
npobe»

«06LMIN 0BMEH>.

MaMu NMUTaHMS.
MpoBOAMTL OLEHMBAHWE TPEHWUPO-
BaHHOCTW OpraHu3Ma ¢ noMoLLbIo
(hyHKLMOHaNbHON Npobbl, PUKCMPO-
BaTb pe3ynbTaTbl M AenaTb BbIBOL,
CpaBHMBas 3KCNepUMEHTaNbHbIE
AaHHbIE C 3TaNOHHbIMM

ro faBneHus)

vi150d '5 V)hOL
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SVHBXAIT0D

)

[podosxeHue

o OcHoBHble BuAbl peaTenbHocTn 06y- | Mcnonb3osa-
Ne LleneBas yctaHOBKa Kon-Bo
Tema Copep)kaHue YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opyno-
n/n ypoka yacoB
3aHATUMUN BaHue
8. Koxa. (4 yacos)
19 | Ponb koXxu B TepMO- | Ponb KOXKM B TepMopery- | PackpbiBaTb posib KO- 1 KnaccuduumpoaTb npuunHbl 3abo- Undpposas
perynaumu NAuMK. 3aKanuBaHue. XV B TepMoperyns- NEeBaHNIN KOXWN. nabopatopus
OkasaHue nepBoii no- umn. OnuceiBaTb Ha3blBaTb Npu3Haku oxora, obMopo- | no ¢usnono-
MOLLM MpW TEMNSIOBOM U NpWEMbI NepBoit no- YKEHNS KOXMW. T AaTumk
COIHEYHOM yAaapax MOLLY Mpw Ten0BOM OnucbiBaTb Mepbl, NPUMEHSIEMbIE TemnepaTypbl

¥ CONHEYHOM YAape.

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

Ha3blBaTb Mepbl NPOPUIAKTUKKA WUH-
(hEKLIMOHHBIX KOXHbIX 3ab60neBaHuM.
OnpenensTb NOHATWE «TepMoperyns-
umsi». ONKUCbIBaTb CBOMCTBA KOXMK,
No3BONSIOLME €N BbINMONHATL (YHK-
LMIO OpraHa TepMoperynsuuu.
PackpblBaTb 3Ha4YeHWe 3aKanmBaHWs
ANs opraHu3ma.

OnucbiBaTb BMAbI 3aKanMBaoLMX
npoueayp.

Ha3blBaTb NpuU3HaKK TENMoBOro yaa-
pa, CONMHEYHOro yaapa.

OnucbiBaTb NPUEMBI NEPBOIA MOMOLLM
npwv TENSI0BOM yaape, CONHEYHOM
yaape.

AHanuaunposaTb 1 0606wWwaTb HGop-
MaLMIO O HapyLIEHNSAX TepMOperyns-
LMK, NOBPEXAEHUSX KOXHU U
Npuémax okasaHus NepBo NOMOLLY
B X0Ze 3aBeplueHuns paboTbl Hag
NPOeKToM «KypcCbl NepBOM MOMOLLM
ANS LWKONIbHUKOB>»

W BNAXHOCTK)

suiowoung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-

Ne° LleneBas ycraHOBKa Kon-Bo

Tema CopepxaHue YalLwWMXCsl Ha Ypoke/BHEYPOUHOM | Hue o6opyao-

n/n ypoka yacos

3aHATUMN BaHue
10. HepBHas cucrema (5 yacos)

20 | ABTOHOMHbIN oTAen | HelporymopanbHas pe- | M3yuuTb CTpoeHue u 1 HasbiBaTb 0CO6eHHOCTM paboThl aB- | Lindposas
HEPBHOW CUCTEMbI. | TyNsiUMS NPOLECCOB 3HaYeHWe aBTOHOM- TOHOMHOrO OTAENa HepBHOW cucte- | nabopaTtopus
HeiiporymopanbHas | XW3HeAesTeNbHOCTW Op- | HOWM HEPBHOMN CuCTe- Mbl. no ¢usunono-
perynaums raHu3ma Mbl PaznnyaTtb C NOMOLLBIO MANMKOCTPAUMK | MU AaTUUK

B yuyebHMKE CMMNATUYeCKuiA M napa- | apTepuanbHo-
CMMNaTUYECKMIA NOAOTAENbI aBTO- ro fasneHuns
HOMHOrO OTAENa HepBHOM cucTeMbl | (Mynbca)

MO OCOBEHHOCTSAM CTPOEHMS.
Pa3nunyaTh napacuMnaTUYeckuid 1
CMMMaTMYECKMIA NOAOTAENbI MO 0CO-
OEHHOCTAM BIMSHUSA 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 OpPraHu3M.
BbinonHATL onbIT, HabnaaTb Npouc-
XOAsLMe NpoLecchl U CpaBHMUBATb
NONYyYeHHbIE pe3ynbTaThl OMbiTa C
OXWAAEMbIMW (OMMCAHHBIMU B TEKCTe
y4yebHunka)

vi150d '5 V)hOL
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SVHBXAIT0D

€9

TemaTnuyeckoe njaHUpoBaHMe MaTepuana B 9 Knacce
«06Lme 3aKOHOMEPHOCTU YKU3HN>»

YacTb 1. ObLme 3aKOHOMEPHOCTM XN3HK
YacTb 2. 3aKOHOMEPHOCTH XXM3HM Ha KNIETOYHOM YPOBHE

YacTb 3. 3aKOHOMEPHOCTU XXM3HU Ha OPraHM3MEHHOM YPOBHE

YacTb 4. 3aKOHOMEPHOCTU MPOUCXOXAEHNS U Pa3BUTUSA XM3HU Ha 3emse
YacTb 5. 3aKOHOMEPHOCTM B3aMMOOTHOLLEHWI OPraHU3MOB W Cpefbl

o OcHoBHble BuAbl AeaTenbHocTn 06y- | Mcnonb3osa-
Ne° LleneBas yctaHOBKa Kon-Bo
Tema Copep)kaHue YaOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opypo-
n/n ypoKa yacoB
3aHATUM BaHue
1. 3aKOHOMEPHOCTU YKM3HN Ha KNEeTOYHOM ypoBHe (10 u)
1 MHoroobpasue kne- | O6obleHne paHee usy- | U3yuntb MHOroobpa- 1 OnpepensTb OTAMYUTENbHbIE NpU3Ha- | MUKpockon
TOK YeHHOro MaTepuana. 31e KNETOK 3yKapuoT KW KNNIETOK NPOKapUOT U 3YKapKoT. LUMbpOBOH,
MHoroobpasue T1nos W BbISIBUTb 0COBEH- MpuBOAUTL MPUMEpPbLI OPraHN3MoB MUKponpena-
KNeTOK: CBOBOAHOXMBY- | HOCTb UX CTPOEHMS NMPOKAPUOT U 3yKapwoT. paThbl.

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 XKN3HEAESTENbHOCTU CBO-
BOAHOXMBYLLEN KNETKN U KNETKY,
BXOASLLEN B COCTAB TKaHMW.
HasblBaTb MMeHa Y4YéHbIX, NOOXMB-
LIMX HAYano M3YYEHUIO KNETKM.
CpaBHMBaTb CTPOEHWE PACTUTENbHbIX
Y XXMBOTHbBIX KNETOK.

®uKcvpoBaTb pesynbTaThl Habmoge-
HUM 1 AenaTb BbIBOAbI.

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

suiowoung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CoaepxaHue ypoKa 4acoB YAKLWMXCS Ha YpoKe/BHEYPOUHOM | Hue o6opyao-
3aHATUMN BaHue
2 Xvmnyeckue Bewle- | O606LIEHNE paHee n3y- | M3yunTb XMMUYECKHiA 1 Pa3nuyaTtb 1 Ha3biBaTb OCHOBHbIE Mwukpockon
CTBa B K/EeTKe YeHHOro Matepuana. COCTaB Yy pasHbIX TU- HeopraHuW4Yeckue U opraHuyeckue Be- | LMGPOBOWN,
OcobeHHOCTN XMMKnye- MoB K/IETOK. LLeCTBa KJIETKW. nabopartop-
CKOr0 COCTaBa XWBOW O6bACHATb YHKLMKM BOAbI, MUHE- Hoe obopyzao-
KJIETKM M ero CXOACTBO Y pasibHbIX BewecTs, 6enko., yrneso- BaHue Mo u3y-
pa3HbIX TUMOB KNETOK. A0B, NUNWUAOB M HYKNENHOBBIX KWC- YEHMIO XMW~
HeopraHunyeckue u op- NOT B KNETKeE. 4yeckoro
raHMyecKkve BeLLecTsa CpaBHMBaTb XMMUYECKM COCTaB Kie- | COCTaBa Kie-
knetkn. CogepxaHue TOK XXVMBbIX OPraHU3MOB M TeN HeXu- | TOK
BOAbl, MMHEpasIbHbIX CO- BOV Np1pozbl, AenaTb BbIBOAbI
nei, yrneBoAos, nMnu-
AoB, 6enKoB B KNETKe K
opraHusme. Ux yHKuum
B XWU3HELEeATeIbHOCTH
KNEeTKn
3 CTpoeHue KneTku CTpYKTYpHble YacTu N3yunTb yHKUMK Op- 1 PasnnyaTb OCHOBHbIE YaCTW KNETKM. Lincdpposoi
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 MM-
HOMAAMM W BKKOYEHNUS- | Hble 0COBEHHOCTM. CpaBHuBaTb 0COBEHHOCTU KNETOK Kponpenapa-
M. OpraHouabl KNeTku PacTEHUN W XUBOTHbIX Thl

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

yHKUMM

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

Pa3nuyatb opraHomabl KNeTku Ha pu-
CYHKe y4yebHuKa.

O6BACHATL PYHKUMM OTAENBHBIX Op-
raHOMAO0B B XM3HEAEATENbHOCTM
PacTUTENbHON W XWUBOTHOW KNETOK
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SVHBXAIT0D

S9

[podosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
4 PaaMHOXeHWe KneT- | PasMHOXEHUE KIeTKK N3yunTb XXU3HEHHBIN 1 XapakTepu3oBaTb 3Ha4yeHue pas- Lindposon
KN W €€ XM3HEHHbIN | NYyTEM aeneHms — ob6- LMK COMATUYECKOM MHOXEHWS KNETKMW. MUKPOCKON W
LMK LLlee CBOWCTBO KJIETOK KNeTKn Ha npumepe CpaBHuBaTb AeneHne KJETKM MpoKa- | roTOBble MU-
OZHOKNETOYHbIX U AENAWNXCA KNETOK PUOT W 3yKapWOT, AenaTb BblBOAbI HA | Kponpenapa-
MHOrOKJ/IETOYHbIX Opra- | KOpeLlka fiyka OCHOBE CpaBHEHWS. Thl
HU3MOB. KneTo4Hoe fe- OnpepensiTb MOHATUS «MUTO3» U
NeHve y NpokapuoT — «KNETOYHBIN LUMKN». OUKCMPOBaTbL
[eneHve KNeTKN HagBoe. pe3ynbTaTbl HabnAeHW, dopMynu-
[leneHne Knetku y syka- poOBaTb 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 W 3yKapwoT.
JlabopamopHasa paboma Ha3blBaTb M XapakTepu3oBaTb CTaauu
Ne 2 KNeTOYHOro umkna.
«PaccmaTpuBaHue mMu- Habnopatb v onucbiBaTh Aenswmecs
KponpenapaToB C Aens- KNEeTKU MO roToBbIM MUKpPOMpena-
WMMKUCS KNEeTKaMmn» paTtam.
2. 3aKOHOMEPHOCTH XXN3HW Ha OpraHU3MEeHHOM ypoBHe (17 y)
5 BakTepuu n Bupycobl | Pa3Hoobpasve dopm N3yumnTb CyliecTBeH- 1 BblaensTb cywecTBeHHble npusHakn | Liudposon
OpraHu3MoB: OAHOK/Ie- Hble Npu3Haku bakTe- bakTepuit, LnaHobaKTepu n BUpY- MWKPOCKOMN ¥
TOYHbIE, MHOrOK/ETOY- pWiA, LMaHobakTepum COB. roToBblE MU-
Hble 1 HEKNETOYHbIE. 1 BUPYCOB O6bACHATL (Ha KOHKPETHbIX MpuMme- | Kponpenapa-
BakTepuu Kak ogHokne- pax) CTpoeHue U 3HauveHune bakTe- Tbl BakTepui,
TOYHblE [0SAEpHblE Op- PUM, UMaHOBaKTEpUIA 1 BUPYCOB. nabopatop-
raHu3mbl. Bupycobl kak PaccmaTpumBaTth M 06bACHSATH MO pu- | Hoe 0bopyao-
HekneToYHast popma CYHKY y4ebHMKa npouecc BaHWe An4
XU3HU. OTNNYUTENbHbIE durKcaumm n

suiowoung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CopepxaHue ypoka 4acoB YalLwWMXCsl Ha Ypoke/BHEYPOUHOM | Hue o6opyao-
3aHATUMN BaHue
0CO6EHHOCTM bakTepun MPOHUKHOBEHWS BMpYCa B K/ETKY W OKpaLMBaHMs
N BUPYCOB. 3HayeHune €ro pa3MHOXEHMS. BakTepuii no
HaKkTepuit 1 BUPYCOB B MpuBoaMTb NpuMepbl 3abonesaHun, | Mpamy
npupoae Bbl3blBaeMblX 6akTepusMu 1 Bupyca-
7
6 PacTuTenbHbIN opra- | FNaBHble CBOUCTBa pac- | YrnybuTb u 0606wwaTb 1 Bbigenstb M 0606wWaTh CyLecTBeH- Lindposoi
HM3M W ero 0CcobeH- | TEHWIA: aBTOTPODHOCTb, | CyLLECTBEHHbIE MpU- Hble NPU3HAKW PacTeHWiA U pacTu- MUKPOCKON W
HOCTH HECNOCOBHOCTb K aKTMB- | 3HaKW PacTeHUIA U TENIbHOMN KNETKM. roTOBblE MK-
HOMY nepeaBMKEHNIO, PaCcTUTENBHON KNETKM. XapakTepu30BaTb 0COBEHHOCTH NPO- | Kponpenapa-
pa3MeLLeHne OCHOBHbIX LIECCOB XWU3HeaesaTeNbHOCTU pacTe- Tbl, nabopa-
yacTeil — KOpHS 1 no- HWWA: NUTaHWS, ablXaHusi, GOTOCUHTE- | TOpHOe 060-
6era — B ABYX pa3HbIX 3a, Pa3MHOXEHUS. pyaoBaHue
cpepax. OcobeHHOCTH CpaBHvBaTb 3Ha4yeHWe NoaoBoro u ANS Npuro-
PaCTUTENBHOMN KNETKM: 6ecnonoro cnocoboB pasMHOXEHNUS | TOBNEHMS
NPUHAANEXHOCTb K 3Y- PaCTeHWN, [enaTb BbIBOAbI HA OCHOBE | BPEMEHHbIX
KapuoTaM, Hanmuue Kne- CpaBHeHMS. MUKponpena-
TOYHOW CTEHKM, NnacTug O6bACHATb POSb pa3fINYHbIX pacte- | pa-ToB
U KPYMHbIX BaKyonem. HUM B XW3HW YesioBeKa.
Cnocobbl pa3MHOXeHUS MpuBOAUTL MPUMEPBI UCMOMb30Ba-
PaCTEHWI: NOMOBOE U HWS1 YENTOBEKOM pa3HbIX CnocoboB
6ecnonoe. OcobeHHo- Pa3MHOXEHWSI pacTEHWIA B X0351ACTBE
CTM NOJSIOBOrO Pa3MHO- n B Nnpupoae
XKeHus.
Tunbl 6ecnonoro pas-
MHOXEHWS: BeretaTms-
HO€, Cropamu, AeNeHn-
€M KNeTKN HaaBoe
7 Llapctso rpun6os. Ipunbbl, NX CXOACTBO C [aTb xapakTepucTuky 1 Bblaenstb M xapaktepu3oBaTb cyle- | Liudposon
JimwanHukm ApYrMMuM 3yKapuoTuye- CYLLECTBEHHbIX Npu- CTBEHHbIE MPU3HAKN CTPOEHUSA U MWKPOCKON ¥
CKMMMW OpraHu3MamMm — | 3HaKOB CTPOEHUS U MPOLIECCOB XU3HEAEATENbHOCTH roToBble
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SVHBXAIT0D

L9

[podosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
pacTEHWUSIMU U XMBOTHbI- | MPOLECCOB XMU3Heae- rpMbOB M NNLWANHWKOB Ha KOHKpET- MUKponpena-
MW — W OT/IMYKE OT HUX. | ATENbHOCTM TpUbOB W HbIX MpUMepax. paTbl rpubos,
Cneumnduyeckme cBOM- | NMULWIANHUKOB CpaBHuMBaTb CTpOeHMe rpuboB co repbapHbIi
cTBa rpubos. MHOroob- CTPOEHUEM PACTEHUM, XUBOTHBLIX W MaTepuan
pasue W 3HayeHue rpu- NULWANHWKOB, AENATb BbIBOABI. rpubos u nun-
60B: NnecHeBbIX, WS- XapakTepu3oBaTb 3HauyeHuWe rpuboB | LIAMHWMKOB
MOYHbIX, W NMLIAAHUKOB NS 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 3HaYeHue
8 )XVMBOTHbIN opra- OcobeHHOCTHN XMBOTHBIX | BblaennTb 1 0606- 1 Bblaenatb n 0606wath cywectseH- | BnaxHble
HW3M 1 ero 0cobeH- | OpraHWM3MOB: NpuHaa- WKTb CyLIEeCTBEHHbIE Hble NPU3HaKN CTPOEHUS U Mpouec- | npenaparbl
HOCTH NIeXHOCTb K 3yKapuoTaM, | MpU3HaKu CTPOEHUS M COB XM3HEAEATENbHOCTU XKMBOTHBbIX. XMBOTHbIX
reTepoTpoHOCTb, NpOLECCOB Xu3Heae- Habnopatb M OnuCbIBaTb NOBEAEHWE | Pa3/iMyHbIX
CMOCOBHOCTb K @KTUBHO- | STENbHOCTU XMUBOTHbIX XUBOTHbIX. TMNOB
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 Pa3NYHbIX XMBOT-
BaHWS NULLW: pacTUTENb- HbIX B XXM3HM YenoBeka.
HOS\AHbIE, XMLLHbIE, MNa- XapakTepu3oBaTb CrMocobbl NuUTaHus,
pa3nTuyeckue, pacceneHus, nepexwvBaHus Hebnaro-
nafanblmnky, BCesaHble NPUSTHBIX YCIOBUI WM MOCTPOMKK K-
JINLL, XXMBOTHbLIMU
. 3aKOHOMEPHOCTN B3aMMOOTHOLLEHU OPraHn3MoB M cpegbl (15 u)
9 YCNoBuS XN3HN Ha Cpegbl )X13HK opraHu3- | [laTb XapaKTepucTuky 1 Bbigenstb 1 xapaktepusoBaTtb cywe- | Lindposas
3emne MOB Ha 3emne: BOfHasi, | OCHOBHbIM cpeaam CTBEHHblE NPU3HAKW Cpea Xu3HM Ha | nabopaTtopus

Ha3eMHO-BO3A4YyLlHas,

XU3HU

3emMne.

no 3Konornn

suiowoung
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SVIHBXAOT0D

[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-
Ne° LleneBas ycraHOBKa Kon-Bo
Tema CopeprkaHue yaromMXcs Ha ypoke/BHEYpOUHOM | Hue o6opyao-
n/n ypoka yacos
3aHATUMN BaHue
MOYBEHHAs, OpraHu3- HasblBaTb XapakTepHble MpU3HaKu (BaTumMK MyT-
MeHHas. YCNoBUS XU3HM OpraHu3MoB — obuTtaTenen sTux HOCTM, BRax-
OpraHu3MoB B pasHbIX Cpen XWU3HW. HOCTK, pH, yr-
cpefax. JKonormyeckme XapakTepu3oBaTb YepTbl MPUCNOCOD- | NIEKUCNOrO ra-
thakTopbl: abnotunye- NEHHOCTN OpPraHM3MOB K cpee Mx 3au
CKne, broTnyeckme u obuTaHus. KMCcnopozaa)
AHTPOMOreHHble PacnosHaBeaTh v XapakTepu3oBaTb
3KOsIorMyeckme akTopbl cpeabl
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
npupoabl

HOLLEHME YenoBeka K
MpYpOAE 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. [poBECTU OLEHKY
KauecTBa OKpyxato-
Len cpesbl.

buocdepe. MNporHo3nposaTb Mo-
CNeACTBMSt UCTOLLEHNS NPUPOAHBIX
pecypcoB 1 CoKpaLleHus buonorunye-
CKOro pa3Hoobpasus.

O6cyaaTb Ha KOHKPETHbIX NpuUMe-
pax sKonoruyeckme npobnembl coe-
ro pervoHa un 6uoccdeps! B LIEIOM.
AprymeHTMpoBaTb HEOHX0AUMOCTb
3alLUMTbI OKpPYXKAIoLLEn cpeabl,
cobntofeHns NpaBus OTHOLLEHUS K
XXMBOW 1 HEXMBOMN NpUpOAE.
BbiSIBNSITb M OUEHMBATb CTEMeHb 3a-
FPSI3HEHNSI MOMELLEHUN,
OukcnpoBaTh pe3ynbTaThl Habnoae-
HUM 1 AenaTb BbIBOAbI.

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

Mo 3KOS0rnu
(AaTumK Bnax-
HOCTW, yrne-
KMCNOro rasa
1 Kncnopoaa)
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BHnonorumna

MnaHbl YpoKoB

Ypok N2 1 «[lbixaHne pacTeHuin»

(buonorus 6 knacc)

Llenb ypoka:

M3yYnTb MPOLIECC AbIXaHWs Y paCTEHNUM, YCTAHOBUTb, Kak MPOMCXOAUT ra300bMeH B pacTe-

HUAX.

3apaum:

o Obyyaroujue: N3yuynTb AblXaHME PacTEHUW, YCTaHOBUTb, Kak MPOMCXOAWT ra3oobmeH B
PACTEHUSAX, BbISICHATb, YTO AbIXaHWE Yy PacTEHWUN CBSI3aHO C OKUCIIEHWEM CIIOXHbIX Be-
LLLECTB M BblAENEHNEM SHEPIMK; NOKa3aTb Pa3/iMyMe N B3aMMOCBA3b MPOLIECCOB AbIXaHus!
1 OTOCUHTE3A, MPOAOIXKUTb PA3BUTHE NPEACTABNEHN 06 06MeHe BELLECTB.

o Paszsusarowjue: NpOAC/HKUTb Pa3BUTME NIOMMYECKOrO MbILWWNEHNS, CMOCOBCTBOBaTbL pa3Bu-
TUIO Y YYaLUMXCA YMEHWUN YCTAHaBAMBATb NMPUYMHHO-CNEACTBEHHbIE CBSI3W, UCMONb3Ys
MPUEM «3Halo, XO4y y3HaTb, Y3HaN»; YMeHUN 0606LaTh AenaTh BbIBOAbI, MPOrHO3MPO-
BaTb, Bblpa)kaTb MbIC/IN B CTOBECHOW (hopMe.

» Bocnumame/ibHble: BblpabaTbiBaTb YMEHUE OCO3HAHHO TPYAUTHCS Haf MOCTaBNEHHON Lie-
NblO, BOCNUTbIBaTb bepexxHoe OTHOLEHME K 3eNEéHbIM HacaXaeHUM

JInyHocTHbIe YY/:

* MPOSIBNATb NO3HABATENbHbIN MHTEPEC K U3YYEHWIO MPOLIECCOB, MPOUCXOASLLMNX BHYTPU
pacTUTENIbHOr0 OpraHM3Ma; NoHWMaTb: ydebHble 3adaum U CTPEMUTLCS UX PeLInTb, A0-
CTWYb YCMNELIHOCTb NPU N3YYEHUMN TEMBI.

PerynsatusHble YY/:

* CaMOCTOSITENbHO OMpeAensTb LeNb y4ebHOW AesTeNnbHOCTM; OCYLLECTBNSTb LieneHanpaBs-
NEHHbIA NOUCK OTBETOB Ha MOCTaB/IEHHbIE BOMPOChI; BbINOMHSATL 3af@aHunsi; NPOBOAUTL
CaMOnpoBEpPKY, B3aMMONPOBEPKY U KOPPEKTUPOBKY BbINOIHEHHOrO Y4ebHOro 3aaHusl.

KoMMyHMKaTuBHbIE YY/I:

* (DOpMYynMpoBaTb COOBCTBEHHBIE BbICKa3biBaHMS B paMKax yd4ebHOro avanora, UCnosb3ys
TEPMWHBbI; OpPraHn30BbIBaTb y4ebHOe B3anMOAENCTBME B Fpynne.

[Mo3HaBaTenbHble YYA:

CucTtemMaTnanpoBaTb U CTPYKTYPUPOBaTb 3HAHWUS; aHaNM3MPOBaTb TEKCT U PUCYHKU yvebHu-
Ka; onpenensTb 06bekTbl XMBOW NpUpoabl (KOMHaTHbIE LIBETYLUME PAcTEHWs), NPOBOAUTL CpaB-
HUTENbHBIN aHaNM3 Mexay hOTOCUHTE3OM U [ibIXaHUEM PaCTEHMUIA.

MnaHupyemblie pesynbTaThbl

[IpedMemHble pe3ybmamsi:

M3yyeHne npouecca AbixaHns. OnpeaeneHme B3auMoCcBA3u NpoLecca AblXaHus 1 (hOTOCMHTESa.

JIuYHOCMHbIe pe3yibmamel:

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

MemanpedmemHbie pe3y/ibmamel:

PeaynamusHsble :

YMeHue onpeaenstb 1 GopMynMpoBaTh LeSb YpoKa CaMOCTOSITENBHO UK C MOMOLLBIO YUn-
TEens; nNporoBapvBaTb NOCNENOBATENbHOCTb [EACTBUIA Ha YpoKe; paboTaTb KOMNEKTUBHO MO CO-
CTaBMIEHHOMY MNaHy; OLEHWBATb NPaBMbHOCTb BbIMONHEHWUSI AEMCTBUS; BHOCUTb HEOOXOAMMbIE
KOPPEKTMBbI B [ENCTBME MOCNE €ro 3aBepLIEHNst Ha OCHOBE OLIEHKM YYETa CAENnaHHbIX OLIMOOK;
BbICKa3blBaTb CBOE MpeAnonoXeHne 1 agenaTb BblBOAbI..

KoMMyHUKamusHsbie:

YMeHue ohopMAsSTb CBOM MbICIM B YCTHOW U NUCbMEHHOW hopMe; CylaTb U NOHUMaTb
peyb Apyrux; COBMECTHO AOroBapvBaThCs O NpaBuniax paboTel B rpynne.

B coaepxaHue 69




TOUKA !'POCTA BMOMOrns

[To3HasameibHble:

YMeHWe OpueHTMPOBATLCS B CBOEN CUCTEME 3HAHWW: OT/IMYATb HOBOE OT YXXe M3BECTHOMO
CaMOCTOSITENTbHO MAX C MOMOLLbIO YuuTensi; AobblBaTb HOBblE 3HAHWS: HAaXOAUTb OTBETHI Ha BO-
MPOCbl, UCNONb3Ys YYEOHUK U APYrMe UCTOYHUKM 3HAHWM, Pa3AaTOYHbIA MaTepuan, CBOMN Xu3-
HEHHbIW OMbIT 1 MHOPMALMIO, NMOJTYYEHHYIO Ha YPOKeE.

O6opyaoBaHue: KOMMbIOTEpP C NporpaMmont Releon Lite, AaT4YMKM KMUCIOPOAA U YINEKMC-
noro rasza, CemeHa gaconu (B Tpéx 6aHKax), Nnpe3eHTaums.

[vpakTuyeckne MaTepuanbl Ans OpraHM3auny CaMOCTOSITENIbHOM paboThl.

MeToabl 06yueHus:

OpraHusaums u ocylectsneHue YBI:

CnoBeCHbIW, HarNsiAHbIA, penpoayKTUBHbIM, NPOB1EMHO-MOWUCKOBbIN, CAMOCTOATE/NbHAA pa-
60Ta B napax, paboTta C TeKCToM ydyebHuka, Tabnmuamm, cxemamu.

CTMMynMpoBaHWe 1 MOTUBaUMS 0byyeHus:

AHanM3 XXU3HEHHbIX CUTYaLMWiA, CO3AaHME CUTYaLMmM ycnexa.

Tun ypoka: KoMO1HMPOBaHHbIN.

X0 YPOKA

dtan ypoka 1. OpraHM3aLMOHHbIN

MNpeanonaraemast NPOAOMHKUTENbHOCTb: 1—2 MUH.

Meparornyeckas AesTeNbHOCTb YUnUTENS:

npoBepsieT rOTOBHOCTb K YPOKY, OPraHu3yeT BHUMaHMeE Knacca K paboTe Ha ypoke, Co3aaeT NosioxXu-
Te/bHbI 3MOLMOHANbHbIN HACTPO Y 0BYyYatoLLMXCS.

YuebHas aesTenbHOCTb 0Dyyatowmxcs:

3MOLMOHANIbHO HACTPamMBalOTCA Ha MPeACTOSLYI0 y4ebHY0 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;

co34aeT ANst 0byyaromnxcs NpobNeMHYI0 CUTYyaLmio; NoBYXXAAeT K BbICKa3blBaHWUIO NPEANOXEHNUN O
cnocobe 1 cpeacTBax AOCTMXKEHWS MOCTaBNEHHON Lenu.

Paboma ¢ mepmuHamu u NOHAMUAMU.

[ocmaHoska npobieMHo20 Bonpoca: aHrNUCKMA xumnk [xo3zeda Mpuctamn, B 1771 roay nposen
CNeayloWwmnn onbiT: B3N ABA CTEKNSIHHbIX KOMMaKa, NoA KaXabiM U3 HUX MOMECTMA Mbilb. Ho noa
O[IHUM KONMAaKOM OH MOMECTU/ CTaKaHuMK C BETKOM pacTeHusi (B HEM Mbilb OCTanach xmea). Mog
APYrMM KOMNakoM pacTeHus He 6bino, Mbllwb norubna.

- Kak Bbl Aymaete, noyemy normbna Mbiwb?

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

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

YyebHas aesTenbHOCTb 0byyatowmxcs:

OTBEYAOT Ha BOMPOChI, BbICKA3blBAKOT CBOW MPEANONOXEHNUS. NpeanaralT W COrNacoBbIBalOT C yuu-
Tenem TeMy 1 Lenb YpoKa; NpeanaratoT cnocobbl U cpeacTBa AOCTUMXKEHUS LENW.

[lpednonazaembili omsem Ha sonpoc.

CchopMynupymTe TeEMy Halero ypoka. «/[lbixaHue pacTeHui».
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3T1an ypoka 3. [lpuMeHeHue 3HaHUI B HOBOW CUTYaLUK

MpeanonaraemMas NPOAO/MKUTENBHOCTb: 25 MUH.

Meparornyeckas AesTeNbHOCTb yunTens:

1) 6ecepa, B KOTOpOM 3By4YaT BOMPOCHI:

Y10 BaM M3BECTHO O AblXaHWUN?

2) UCcTopusi € onbIToM Mpuctan

1. MoyeMy MbILOHOK NpV NOBTOPHOM 3KcnepumeHTe B Koponesckom obectse normb?
2. Mouemy y 6oraToi aambl pasbonenach rososa?

YTobbl OTBETUTb Ha 3TM BOMPOCHI, M3YYMM MPOLIECC AbIXaHWUS Y PaCTEHUM.

Kakue ra3bl BXOAST B COCTaB BO3Ayxa?

OTBeT: cocTaB Bo3ayxa: a30T — 78%; kucnopoa — 21%; yrnekucnbiit ra3 — 0,03%.
Kucnopog v yrnekucnbiii ra3 061aaatoT pasHbiMU CBOMCTBaMMU.

3anonHute Tabnuuy.

Kucnopoa HemHoro Tsxenee Bo3ayxa MoaaepXXvBaeT ropeHne

Yrnekucnbin ras 3HauMTENbHO TAXKeNee BO3gyxa | He nogaepXXvBaeT ropeHune

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 XWBOTHbIX U Y YenioBeKa BO BPEMS MULLEBAPEHUS CNOXHbIE OpPraHUYecKMe BelecTBa pacrajaroTcs
Ha bonee NpocTble, U3 KOTOPbIX OHM 0bpaszosBanuck, - H,O 1 CO,! Mpn 3TOM BblAeNSeTCs 3Heprus.
OKMCNeHne CNOXHbLIX BELWECTB, MPOUCXOANT C YYacCTMEM KUCIIOPOAA.

3anuviiem cxemy npouecca AbIxaHus B TeTpadb.

CnoxHble opraHMyeckme BELLeCTBa + KUCI0POA = YINEKWUCAbIN ra3 + Boaa +E (sHeprus)

Mo TaKoii e CXeMe NPOUCXOANT NPOLIECC AbIXaHUS Uy PACTEHWA.

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

OnbIT «[lbIXxaHne ceMsaH»

Yyalmecs aenatoT BbiBOA: O TOM, YTO BCEe OpraHbl AblwaT. MOCKoMbKy Npu NpoTekaHuu npouecca Apl-
XaHWs MOr/OLAETCS KUCMIOPOA W BbIAENSETCS YINEKUCbIN Fas.

4) PacTeHus AblwaT TOMbKO B TEMHOTE?

PacTeHns — XMBblE€ OPraHn3Mbl U OHW, KaK 1 Mbl C BaMMW AbILIAT KPYrAoCyTOYHO, Npu tobbiX yCIoBuU-
six. [pun HoTOCKHTE3E BbIAENSETCA KMCIOPOZ, @ NOrNOWAETCs YIEKUCbIM ra3. B npouecce AbixaHus
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 OpraHuM3Me pac-
TEHWUS NPOTEKAET TOMNbKO NPOLIECC AbIXaHUS.

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

5) Yrnekucnbiii ras.

YyebHas aesTenbHOCTb 0byYaloWmXCs:

1) OTBeYaloT Ha BOMPOCHI Y4uTENs, Npu HEOOXOAMMOCTM KOPPEKTUPYIOT OTBETbI OAHOKIACCHMKOB.

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

MpUHUMAIOT yyacTue B 0bCyXAeHMM crnocoba pelleHust SKCMepUMEeHTalbHOWM 3adauyu, npeanaratoT
CBOM Crocobol.

3anucebiBaloT pe3ynbTaThl SKCNEPUMEHTa B TeTpaaM.

AbiXxaHue — 3T0 NPoLEeCcC OKUCNEHMS CTOXHBIX BELLECTB C y4aCTUEM KUCnopoaa.
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AbixaHue — 3T0 NPOLECcC NOCTYMNNEHWS B OPraHn3M KUCIopoaa, KOTOprﬁ Y4aCTBYET B peaKUusax
OKUCNneHunA (pa3no>|<eHM9) CNOXHbIX OpraHNYeCKnX BELLECTB Ha MPOCTbIE C 0CBO6OXAEHMEM 3HEPrUn.

1) HabnopaloT 3a npoBeAeHWeM 3KCrnepuMeHTa.

2) 3aHoCAT pesynbTaThl HabNoaeHN B Tabnuly.

3) 3anucbiBaloT B pabouyto TeTpaab COEAMHEHUSt U UX MPUMEHEHME B Pa3nnyHbIX 0b6acTax aesTenb-
HOCTW YenoBeka.

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

lMpeanonaraemas NpoLO/MKUTENBHOCTL: 10 MuH.

Megarornyeckas AesaTeNbHOCTb YUUTeNs:

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

YuebHas [eqTenbHOCTb 0DyYatoLmXCs:

CpaBHMBAIOT pe3ynbTaThl paboTbl B Nape ¢ AaHHbIMW, MONYYEHHBIMW APYrUMU YYEHUKaMU; Npu Heob-
XOAMMOCTW KOPPEKTUPYIOT BbIBOALI M YPABHEHNSI XMMUYECKUX PEaKLIMN.

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

Mpeanonaraemas NpPOAOCIKUTENBHOCTb: 6—7 MUH.

Meparornyeckas AesTeNbHOCTb YUUTENS:

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

(nekcumn 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 MPOLIECChl AblXaHWs M (HOTOCMHTE3A SBNSIOTCS NPOTUBOMONOXHLIMU APYr APYrY.

* MpU [blXaHWN PacTEHUs MOTMOLIAIOT KUCOPOA, @ BbIAENSIOT YINEKUCbIN ra3.

* pOLECC AbIXaHUs NMPOUCXOANUT Ha CBETY M B TEMHOTE, a ANd npouecca OTOCMHTE3a HEOOX0ANM
CBET.

* pacTeHve AbIWWT Yepes YeueBMYKM M YCTbuLa.

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

YuebHas aesTenbHOCTb 0ByyatoWwmxcs:

3aal0T YTOYHSIOLME BOMPOChI O BbIMOAHEHUM AOMALLHEr0 3aAaHus;

paccuMTbIBalOT «MHAMBMAYANbHBIN MHAEKC KaYecTBa ypoka»;

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

€ro NpoABVMKEHUS K Lienu;

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

1). UcTopus onbiTa Dxo3eda MNpuctnu.

«$1 B34/, — nucan oH, — HEKOTOPOE KONMMYECTBO BO3AyXa, COBEPLUEHHO UCMOPYEHHOIO
AbIXaHMEM MblLUK, KOTOpasi B HEM nornbna; pasgennn ero Ha ABe YacTu: OAHY 4acTb BO3Ayxa
nepeBen B COCYA, MOrPY)XeHHbIN B BOAY, @ B APYIYI0 YaCTb, TakXKe 3aK/OUYEHHYIO B COCYA C BO-
[010, NOCaann BETKy MsATbl. Yepe3 BOCEMb-AEBATb AHEW S HALLeN, YTO Mbilb NPEKpacHo Morna
XUTb B TOW 4acCTU BO3Ayxa, B KOTOPOM poc/ia BETKA MATbI, HO Mblllb MOMEHTasIbHO norvbna B
APYroN YyacTu ero. B TeueHne ceMun gHen npebbiBaHMS B COCYAE C UCMOPYEHHBIM BO3AYXOM MO-
6er MaTbl BLIPOC NMOYTM Ha 3 AtOMMa M, KPOMe TOro, 06pa3oBasn HECKONbKO HOBbIX».

Takum 06pa3oM, pacTeHue Kak Obl MUTanoCb UCMOPYEHHLIM BO3AYXOM, TO €CTb YrNIEKUCIbIM
ra3oM. OHO pOC/I0, OYMLLANO BO3AYX, NOrNOLast YrNEKUCbIV Fa3 1 BbiAENss KUCIOPOA.

OTkpbITHe Mpuctnn nponseesno 60sbLIoe BreyvaTieHne B Y4EHOM Mupe. JTOHAOHCKOe Kopo-
neBckoe 06LecTBO YYEHbIX Npucyanno Mpuctam 60MbLyIo 30/10TYI0 Mefanb U YeCTBOBAO Ha
TOPXXEeCTBEHHOM CObpaHuu.

Mocne onbIToB MNPUCTIM C KONMNAKOM U MbILWbIO BCE BbiCLLee 06LeCcTBO 3aroBOpuio o
CMOCOBHOCTY PaCcTEHUI oYMLIATh BO3AYX. B Moay BOLWIO CTaBUTbL NO6OsbLUE LBETOB B KOMHA-
TaX: BeAb OHM “UCMPABASIOT” T. €. «OUULLAIOT» BO3aYX.

OpHa oueHb boratas Aama pelumnsia NpPoBepuTb 3TO HayyHoe HabnogeHne Ha cebe. OHa
BeNena ABOPELIKOMY NOCTaBUTb B KOMHATY Ha HOYb Nobonblue pacTeHuid. Ha yTpo aama npo-
CHYJaCb C CUNbHOM rONIOBHOM 60MbI0 1 B TOT XKe BeYep Ha NpUEMe pacckasana BCEM, UTO
Mpuctnu NNyt 1 06MaHLWuKK.

YyéHble B3BONIHOBaNMCb, U Koponesckoe obLiectBo nonpocunio MpuctamM noBTopuTb OMbIT.

Bbin Beuep. B 60nbLIOM 3ae cnaenmn yYéHble B MaHTUSIX U 6enbix napukax. fopenn ceeuyw.
Bce B TUWMHE cocpefoToveHHO Habnoganu 3a TeMm, uto genan Mpuctau.

— BOT BMAMTE MBILWOHOK B COCYAE C BETKON MSTbI XM.

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

Ha pocke!

3anuweM CxeMy npoLecca AblXaHus B TETpajb.

CnoxHble OpraHnYeckue BELeCTBa + KMCIOPOA = YreKNCabin ra3 + Boaa +E (aHeprus)

2). CamocTosTenbHo paboTa ¢ yuebH1KOM B napax.

3anonHuTe Tabnuubl «CpaBHeHME ropeHve U AblxaHue». Tabnuua AOMKHa coaepxaTb cne-
Aylolme ceeeHns:

FopeHne CXOA4HO C AblXxaHneM. Ho ropeHmne npoTekaeT o4eHb 6ypHO 1 6bICTPO, C BblaeNeHu-
eM 6O0/bLIOro KOMMYECTBa 3HEPrMu. A Mpu AblXaHWUKM Pa3foXeHWE OpraHMYeCcKnX BELLECTB,
NPOUCXOANT MEASIEHHO, NOCTENEHHO B HECKO/bKO 3TAMOB, HA KaXA0M M3 3TanoB BblAenseTcs
HebOosbLLIOe KONNYECTBO SHEPruM, KOTOPOE pacTEHNS MCNOMb3YIOT HA POCT, Pa3MHOXEHWE U
ApYyrue NpoLecchl CBOEM XUHEAEATENBHOCTMU.

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

OnbIT:

MHCMpYKYuA K 8bINOJIHEHUKD

B3snm Tpu npo3payHbix HaHKu:

¢ B nepsyto nomMectnnn 30—40 HabyxLmnx npopacTaroLwmx cemsiH dhaconu;

* BO BTOPYO — KOPHENI0Abl MOPKOBW, Nepea OMbITOM MOMECTUNN B BOAY HA TPU AHS;

* B TPETHI0 — CBEXeCcpe3aHHble cTebIn pacTeHus C IMCTbSIMM.
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BaHkun 3aKpbinnM Npobkamn W NOCTaBUAM B TEMHOE TEMNOE MECTO.

Ha cneayowmmn aeHb onycTuny B Kaxkayto 6aHKy AaTuMK KMCIOpoAa M YrieKucioro rasa
undposon nabopatopun Releon Lite.

3anyctunu nporpammy Releon Lite.

3admKCMpoBanu AaHHbIE.

3anonHunu Tabnuuy

baHka 1 baHka 2 baHka 3

Kucnopoa

Yrnekucnbli ras

Yyalmecs [enatoT BbIBOA: O TOM, YTO BCE OpraHbl AbllaT. [oCKONbKY Npy NpoTeKaHuu npo-
Llecca AblXaHWs MOrNOLWAETCA KUCIOPOA U BbIAENSETCS YINEKUCNbIN a3, KOTOPbIM He noaaep-
XXMBAET rOpeHus.

BAXXHO!

TeopeTuyeckoe nosicCHeHue

EcTb N1 y pacTeHun cneumanbHble opraHbl AN1s AblXxaHusi?

Yy paCTeHMVI HET CneunanbHbIX OPraHOB AblXaHUA, HO Y HUX B KOXWULIE TUCTA PaCrolIOXKeE-
Hbl YCTbMLA, Yepe3 KOTOpbIE NPOUCXOANT ra3006MeH. YCTbMuUa COCTOAT U3 ABYX 3aMbl-
KaIOLMX KNETOK W YCTbUYHOM LLENN, YEpPe3 KOTOPYIO KUCIOPOA MOCTYNaeT B MEXK/IETHM-
KW JIUCTQ, a 3aTEM B KIIETKMN. B kneTkax NPONCXoaUT NnpoLecC OKUCNEHUA OpraHNYeCKnX
BellecTB (pacnaa) obpasyeTcs Yrnekucbii ra3, KOTOpbIM yaanseTcs u3 KNeTok Yepes
YCTbUYHYIO LWENb.

[bIXaHWE Y pacTeHUI MOXET MPOUCXOAUTb B KOPHSIX U B cTebnsax. Kaxaas Knetouka
PaCTEHWUM AbILUT. B KOPHSIX NOrMOLLEHME KMCIOPOAA OCYLLECTBASETCS C MOMOLLbIO KOp-
HEBbIX BOMIOCKOB, a B CTebnsiX — yepe3 yeyeBUYKM. [103TOMY Mocne AoXAs M nocne
NnoJinBa KOMHATHbIX paCTeHI/Iﬁ He06XO,lJ,VIMO PbIXJIUTb 3EMJIIO, yTObHI YBENMNUYUTDL AOCTYN
KMCNopoaa K KOPHSIM.

MTak, Mbl C BaMM YCTaHOBWAK, YTO pacTeHMsIM HeobxoauM KUCNopoa ANs AblXaHus.
Ho B pacTeHusx npoTekaeT NpOTUBOMONOXHbIM NPOLECcC (POTOCMHTES, B pe3ynbTaTe Ko-
TOPOro KUCIOpoA BblaenseTcs. bes Kucnopoaa Xueble CyLLEeCTBa XUTb HE MOryT.

NMOMOLLb YYUTENHO

3akpenseHue 3HaHUH yyawmxcs

Kak Bbl OTBETMTE Ha MpPObMeMHblE BOMPOCHI, MOCTaBNEHHbIE B Hayane ypoka?
CpaBHUTE AblXxaHue 1 hOTOCUHTES.
OTBETbTE Ha BOMPOChI, 3aN0fIHKATE Tabauuy.

YepTbl Npouecca doTOoCUHTES ObixaHue

1. B Kakux kneTkax npoucxo- | B kneTkax, cogepxawmx xno- | Bo Bcex kneTkax pacteHus
anT? ponnacTbl

2. KakoW ra3 nornoulaercsa? Yrnekucnbiv 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

Bonpocb! B popmaTte N'MA, BINP

1) BctaBbTe nponyLleHHble CoBa. (MCNob3ys AaHHble Tabnuupbl)
1. PacteHuns npv ablXaHUy nornoLatoT
2. PacteHus npv AbIxaHuUW BbIAENSIOT
3. OpraHnyeckune BewlecTBa MpU AblXaHUM

4. PacTeHuns gblwaTt B BpPEMS CYTOK.
5. Ablwat OpraHbl pacTeHus.
6. Mpu PpoTOCMHTE3E KNCNOPOAA 6onblue, yem Mpy ObIXaHWK.

2) U3 npuBeaeHHbIX HUXE NPU3HAKoB BblbepuTe Npu3Haku, xapaktepusytowme goTo-
CUHTE3 U AblXaHue.

A) MNponcxoauTt BO BCex KneTkax. (AblxaHue)

B) MpoTekaeT TONbKO Ha cBeTY. (POTOCUHTES)

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

) NMpoucxoanT B KNeTKax ¢ xaoponnactamu. (PoTocuHTe3)

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

E) Oprannyeckue Bewectea obpasytotcs. (POTOCHMHTES)

X) OpraHunyeckue BellectBa okucnsaoTcs (pacnagatotcs) Ao CO; n H,0. (abixaHue)

3) MornowaeTcs KMCNOpoA v BbIAENSETCS YINEKUCNbIN ra3. (AblxaHue)

3)BcTaBbTe B TEKCT NPOMYLLEHHbIE C/OBA.

1. B npouecce ¢hoToCnHTE3a OpraHn4yecKunx BeLLecTs, Npu AbIXaHUKN opraHuye-
CKue BelLLecTs

2.DOTOCMHTE3 NpOoTEeKaeT TOJ'IbKO , @ MpoLecc AbIxaHus

3. B pacTeHuu Ha CBETY NpoTeKaeT npouecc n

4. ®OTOCMHTE3 MpPOTEKAET B KIETKax, coaepxalmx xnopoduns, a npouecc AbIXaHUS

B oTnnume oT npouecca AbixaHUsi, OTOCMHTE3 MPOTEKAET TONIbKO B OpraHus-
Me

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

Llenb ypoka: 0606WuTb 3HaHMS yyawmxcs no TeMe «KpoBb M KpOBOObpaLleHue», uc-
MONb3ys 3HaHWS MO Pa3nMYHbIM pasgenam 6nonornm n GusnkK; CoBepLUIEHCTBOBATb HABbIKK
KOHTPONS U CAMOKOHTPONS Y YYaLLMXCS.
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3apaum:

O6pazosamesibHAA: CNOCO6CTBOBATb (POPMUPOBAHUIO Y YHALLMXCS 3HAHUI NO Pa3/IMYHbIM
pasgenam 6uonormm n Gu3mKn. YCTaHaBAMBaTh CBSA3b MEXAY OTAE/bHBIMU TEMAMU 3TUX Npea-
MeTOB. HayunTbCsa MCNOMb30BaThb NOMYYEHHbIE 3HAHMS HA NMPaKTUKeE.

Pa3susarowan: npoaomxuTb GOPMUPOBATL YMEHUS CUCTEMATM3MPOBATL U BbIAENATb rNaB-
HOe, CYLLEeCTBEHHOE, YCTaHaBNMBaTb NPUYMHHO-CNEACTBEHHbIE CBA3M, CNOCOOCTBOBAaTL pa3Bu-
TUIO BOOBPaXeHNs!, yCTaHaBNMBaTb CBA3b TEOPUM C NMPAKTUKON.

BocnumamenbHasa: cnocobcTBOBaTb (POPMMPOBAHNIO COMETAHUS MHAMBMAYANbHLIX, rpyn-
MOBbIX N KOJIIEKTUBHbIX BUOB AEATENBHOCTM.

O6opynoBaHue: undposas nabopatopus no dwusunonormm (aatymk YCC).

Tun ypoka: VMHTErpupoBaHHbIN. YPOK MO3BOMMUT YYalUMMCS MOHSTb MPOLECCH, MPOUCX0as-
LLMe B OpraHn3Me YenoBeka C TOYKM 3peHust bronorum n dusnku.

MnaHnpyemblie pesynbTaThbl

MemanpedmemHble pe3ysibmamai:

ObyueHwue yyalmxcs nonyyaTb 3HAHUS, UCNONb3YS pa3fIMYHble BUAbI AESTENBHOCTU U UC-
MoMb30BaTh 3TU 3HAHUS ANS NPOBEAEHMS 3KCNEpPUMEHTaNbHO-UCCeA0BaTENbCKMX PaboT.

Jlu4YHOCMHbIe pe3y/ibmamel:

®opMmpoBaHMe HaBbIKOB 06yyeHust; npuobpeTeHune onbita pabotsl ¢ UKT (No nporpamme
OAMH KOMMbIOTEP, OAMH YUYEHWK), a TakxKe nabopaTopHbIM 060pyaoBaHMeM No husmke u und-
poBov nabopatopuen no 6uonorun; GopMMpoBaHME HABLIKOB OCHOB MOAENMPOBAHUS Mpo-
LieCCoB.

YHusepcasibHble y4ebHble delicmsus:

®opMUPOBaHNE YMEHWUI YCTaHaBIMBaTb NPUYNHHO-CIEICTBEHHbIE CBSI3U, CTPOUTL NOrmye-
CKOE pacCy)XAeHUe, YMEHNE CaMOCTOSTENbHO NIaHUPOBaThb MyTU AOCTUXEHMUS LENEW, YMEHNE
pabotaTtb € coBpeMeHHbiMM WUKT 060pyaoBaHMEM NPUMEHSTb MOMYYEHHbIE 3HAHUS Ha NPaKTy-
Ke.

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

Metogabl: CNOBECHbIE, HArNSAAHbIE, NMPAKTUYECKME, AEAYKTUBHBbIE.

MoHATMA N TEPMMHDI: BMAbI COCYA0B, TOHOMETP, FMNEPTOHMS, CKOPOCTb ABMXXEHUS, Ya-
CTOTa NynbCca, TeENN006MeH, ra3oobmeH.

Yyalmecs aenstcs Ha 4 rpynnbl No pe3ynbTaTaM npeaBapuTeSibHON NPOBEPKU 3HAHWUM NO
TeMaM: «[lBM>XeHne KpoBW no cocydam», «OpraHbl KpoBoobpalleHus», «3akoH bepHynnn»,
«[laBneHue B XXNAKOCTAX M rasax», «CoobLuatowmecs cocyapl», «M3mepeHne gaBneHns B Xua-
KOCTSIX U B razax», «TennoobmeH».

X0 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 NOM0XK-
Te/bHbIV 3MOLMOHANbHbIN HACTPO Y 0BYyYatoLLMXCS.

YuebHas aesTenbHOCTb 0ByyatoWwmxcs:

3MOLMOHANIbHO HACTPamMBalOTC Ha MPeACTOSLYI0 y4ebHY0 AesTenbHOCTb.
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3Tan ypoka 2. AKTyanusauus u 06o6weHne 3HaHUiH

MpeanonaraeMas NpoAO/MKUTENBHOCTb: 6 MUH.

Megarornyeckas LesTenbHOCTb YUnTens:

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

¢ CO3AaeT Ans obyyatowmxcs NpobNeMHYI0 CUTyaumio; NOBYXAAET K BbiCKa3blBaHMIO NPEASIOKEHNI
0 cnocobe 1 cpeacTBax AOCTUXEHWS NOCTAB/IEHHOW LieNN.

Paboma ¢ mepmuHamu u noHAMUAMU.

[MocmaHoska npobaemHozo sonpoca: Cepaue — caMblii paboToCcrnoCcobHbIN, NPOAYKTUBHBIN, hyHK-

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

MSATHWK CepALy yKpalwaeT ABOp UHCTUTYTa cepaua B Mepmu.

Yenosek — OTKpbITas buonornyeckas cucrtema. Mo3ToMy CTPOEHWE OPraHOB ¥ NMPOLECCHl, MPOUCXO-

ASLME B HUX MOXXHO 06BSICHUTD HE TOMbKO C TOUKM 3peHnst 61M0Nornmn, Ho 1 U3NKN U XUMKK.

lvnotesa.

[lokasaTb, 4YTO NPOLECCHl, NPOMCXOAALLME B OpraHM3Me YeroBeka, 06yCnoBneHbl 3aKkoHaMun HU3MKK.

N paccMoTpeTb Ha NpuMepe CUCTEMbI OPraHOB KPOBOOOpaLLeHus.

AKTyanu3aumsi OMOpHbIX 3HAHWUM .

Wcnonb3ys Tabnuubl U pUCYHKM, NOBTOPUTD:

1.3 Kakux opraHoB COCTOUT CUCTEMA OpPraHOB KPOBOOOpaLLeHUs»?

2.HazoBuTe Kamepsbl cepaua, Ux CTpoeHne n dyHKUKUK.

3.CTpoeHune n ¢yHKUMM KnanaHoB cepaua.

4.Paborta cepaua.

5.0c06eHHOCTM CTPOEHMSI MOMNEPEYHO-M0I0CaTON CEPAEYHON MbILLLbI. 6.ABTOHOMMUS.

YyebHas aesTenbHOCTb 0byyatowmxcs:

OTBEYAOT Ha BOMPOChI, BbICKA3bIBAKOT CBOM MPeAnoNOXeHWs. NpeanaralT U COrNacoBbiBalOT C y4u-

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

Mpepnonaraemas NpPOLO/MKUTENBHOCTb: 25 MUH.

Meparornyeckas AesTeNbHOCTb YUnTens:

1) BeneHve Becefpbl, OTpaxatoLeit BONpockl: Ha cnaiie KapTUHKW: 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 cucTema, CoCTosLas U3 cepaua, KPOBM PasfinyHbIX COCYA0B B OpraHM3Me YesioBeka?
Mpeanonaraemble OTBETbI: KPOBEHOCHAs CUCTEMA UM CMCTEMA KPOBOObpaLLeHus.

3. Kak Bbl AymaeTe, Ans Yero HyXHbl 3TU uamnyeckune npudopbl?

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

[ns yero HeobxoAMMO U3MePATb AaBNEHUE KPOBU, NYNbC?

Mpeanonaraemble OTBETbI: U3MEPEHMEe AenaloT AN TOro YTobbl KOHTPONMPOBaTh paboTy KPOBEHOC-
HOW CUCTEMBI, NS U3y4eHUs €€ paboTbl.

B BawweM knacce nocne NpoxoXxaeHus MefoCMOTPOB, aHann3 pe3ybTaToB NoKa3as, OTKIOHEHUS OT
HOpPMaTMBHbIX NoKa3aTenen. Yem MoryT 6biTb Bbi3BaHbl 3TV U3MEHEHUS?

WTaK, y Hac eCTb YCNOBHbIE MOAENM, BXOASLME B KPOBEHOCHYIO CUCTEMY U (Pu3nyeckme npnbopsl.
Kcnonb3yto 3tn pusunyeckne npubopsbl, UMdpoByto 1abopaToputo, OLEHUTE CBOE COCTOSIHUE opra-
HM3Ma Yepe3 paboTy opraHoB kpoBoobpalleHus Monpobyite cchopMynMpoBaTh LiENb HALLEro YpoKa.
Mpeanonaraemble OTBETbI: UCCIEA0BaHNE paboTbl KPOBEHOCHOM CUCTEMbI YENIOBEKA.

[ins opraHu3aumn nocneaytowen paboTbl Mbl KNacc pasAenvim Ha HECKOMbKO rpynm .
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3T1an ypoka 3. [[puMeHeHue 3HaHNi B HOBOW CUTYaLum

3apanume rpynnbi N2 1:

Onpepenutb AaBneHWe U NynbC KaXAoro YneHa rpynnbl, 3anonHuTb Tabnuuy. CpaBHUTL NOSTyYeHHbIe
AaHHbIE CO 3HAYEHMAMM CPeLHeCTaTUCTUYECKOro YernoBeka Bo3pacta 13—14 net. Caenatb 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 MeHblle 1 HaobopoT)

HapywaeTcst i hmsnyeckunii 3aKoH bepHynin o HepaspbIBHOCTU CTPyU?

3apgaHue rpynnbi N2 3:

HapyweHune kpoBoobpaLleHWst Npyu HaNOXEHUM XryTa.

3apaHue rpynnbi N2 4:

BnusiHne uanyeckon Harpysku Ha 4acToTy NynbCa M AaBNeHus yenoBeka (B MPEASOXEHHON 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 YacToTa YAApOB CEPALa NpW YBENUYEHUM (PU3NYECKON Harpys-
KM Yenoseka.

3T1an ypoka 4. KOHTponb ycBOeHMs1, 06CyaeHne AonyLeHHbIX OWM60K U UX KoppeKLus

lMpeanonaraemas NPOAO/MKUTENBHOCTb: 6 MUWH.

Megarornyeckas AesTeNbHOCTb YYUTeNs:

opraHusyeT 06CyxaeHWe pe3ynbTaToB YpoKa, YTO NPOLECCH, NPOUCXOASILME B OpraHuU3Me Yenose-
Ka, 06yCnoBneHbl 3aKOHaMM (PU3NKMN.

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

MpoBOAMT aHanM3 oUeHKM paboTbl rpynnbl.

BbicKakute CBOE MHeHWe, YTO MOSYYMnoCh, Kakue BOMPOCHl Bbi3BanM 3aTpPyAHEHUS.

Kakon Bua AesTeNbHOCTY Bbl BbIOMPaETe ANs PeLIEHNs STUX TPYAHOCTEN?

YuebHas aesTenbHOCTb 06yyatoWwmxcs:

[AenaioT BblBOAI

3tan ypoka 5. UHdopmMauuns o pomawiHeM 3afaHumn u pednekcus

MpeanonaraemMas NPOAO/MKUTENBHOCTb: 6 MUH.

Meparormyeckas ASTENBLHOCTb YUUTENS:

WH(OPMUPYET O AOMALUHEM 3afiaHUM, [AET KOMMEHTapUil Mo €ro BbIMOHEHMIO;

BblAAET aHKETY pedniekcun K YPOoKy M mpeaniaraeT paccumtatb «MHAMBUAYaNbHbIN UHAEKC KayecTBa

YPOKa»;

noaBOAMT peNIEKCMBHYIO CTAaTUCTUKY YpPOKa MO KONMYECTBY YUYEHUKOB, Y KOTOPbIX MHAEKC KayecTsa
BbllLIE 3HaYeHus 5;

AEMOHCTPUPYET 3anucb NpobneMHOro BOMpoca M LieNn Ypoka, cripalumBaeT: «Kak Bbl AyMmaeTe, pe-

LWEH N1 NpOBAEMHbIN BONPOC, LOCTUrHYTa MU LENb?».

YyebHasi AesTenbHOCTb 0ByyatoLmxcs:

3a[]al0T YTOYHSIIOWME BOMPOCHI O BbIMOHEHWUW AOMALUHEro 3afaHus;

PacCuMTbIBAKOT «MHAMBUAYANbHbIN MHAEKC KAYeCTBa YpoKa»;

ONpeAenstoT CTeNeHb COOTBETCTBUSI MOCTABAEHHOW Liesn U pe3ynbTaToB AESTENbHOCTU; CTENeHb CBO-
€ro NPoABMXEHWS K Lienu;

BbICKA3bIBAOT OLIEHOYHbIE CYXAEHWUS! N COOTHOCAT pe3ynbTaTbl CBOEW AESTENbHOCTU C LIENbIO ypoKa.
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MaTtepuanbl a4ns NOAroTOBKN K YPOKY

OpraHu3aLMOHHbIA MOMEHT

WTaK, cepaue YeTbipEXKaMepHOE, COKPALLAETCs PUTMUYHO M NPOTANIKUBAET KPOBb MO COCY-
Aam, bnarogapsi cepaeyYHoi MblLLe.

CeroaHsa Hall YpOK MOCBSILLEH KPOBEHOCHOM cucTeMe YenoBeka. CerogHs Mbl AOMXKHbI C
BaMW 0606LLMTb U CUCTEMATMU3MPOBATL HaLLM 3HAHWS O KPOBM 1M KPOBEHOCHOMN CUCTEME.

MaTtepuanbi AN KONMPOBaHUS

3apanue rpynnbl N2 1: Onpenenutb AaBneHWe W NySbC KaXAOro YseHa rpynnbl, 3anon-
HWUTb Tabnuuy. CpaBHWUTb NONYYEHHbIE AAHHbIE CO 3HAYEHUSMU CPEAHECTATUCTUYECKOMO Yeno-
Beka Bo3pacta 13—14 net. Cgenatb BbIBOL M OTBETUTL HA BOMPOCH. BblbpaTb AeneraTa, KOTO-
PbI AONOXMUT pe3ynbTaThl paboTbl U CAENAET BbIBOA,

Mpennonaraemblii BbIBOA:

[laHHble pe3ynbTaToB U3MEePEeHMS NMOKa3biBalOT, TO YTO KPOBEHOCHbIE CUCTEMbI YYAaCTHUKOB
rpynnbl UMEIT pa3Hble NapaMeTpbl AaBfeHus W nynbca. Pe3ynbTaT CpaBHEHUS C HOPMATWBHbI-
MM NOKa3aHUSAMK ANg AaHHOro BO3pacTa roBOPAT O TOM, YTO Y OTAESbHbIX Y1€HOB rpynnbl OT-
KNOHEHMS AaBNeHNs U Mynbca Bbi3blBAOT TpeBory. Heobxoammo nponssectu 6onee Tuwatenb-
HOe UCCNeAoBaHUsl B MEANLMHCKOM YUpeXaeHUN.

YuTaloT BONPOCHl U AAKOT OTBETHI.

B kaxaoM HoyTbyke AaHHOW rpynnbl pa3MeLlaeTca nyctas Tabnvua v AatoTcs AOMONHK-
TesnbHble 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, apTepwusix). 1o 3akoHy bepHynin 0 Hepa3pbIBHOCTH CTPYM.

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

Ans 06bACHEHMS OBUXEHUSI KPOBM B COCyAaxX MO3HAKOMUMCS C 3aKOHOM bepHynnu. OH
eLlé Ha3bIBAETCS 3aKOHOM HenpepbIBHOM CTPYW.

")

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

Puc.15. CtpoeHune cocyna (nnowaab CeYeHMs cocyaa, CKOPOCTb ABUMXKEHUS KPOBU
B cocyae)
Uepes pasHble ceyeHust Tpybbl 3a O4HO U TO e BpPeMsl NPOXOAAT OAMHAKOBble 06beMb

xuakoctu. OTCtoaa NosyyvaeTcs, YTo TaM, rae ceyeHne Tpybbl 60Mble, CKOPOCTb TEYEHUS XA -
KOCTV MeHbLLE U HA0BOPOT, TaM, FAe CEYEHNE TPYObl MEHbLLIE, TO TaM CKOPOCTb TEYEHUS XMNA-
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KOCTU

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

BOAUT XXNAKOCTb Ha CTEHKWM COCyAa.

PaccmoTtpuTe Tabnuuy.

weain ooy | M| G| foweme
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 Kanunnspeol 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 NocTapaTeCh 06BSCHUTL MOYEMY MPK YMEHbLIEHUH
AVAMETPa COCyZla CKOPOCTb KPOBM, ABMXKYLLENCS MO HAM YMeHbLUaeTcs. [poTuBopeYaT v 3T
[aHHble 3aKOHY BepHynM 0 HepaspbIBHOCTY CTpyW. NS NpaBWUNbHOrO BbIBOAA MOCMOTPUTE Ha
MOZ€E/b KPOBEHOCHOW CUCTEMbI YeSIoBEKa.

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

MNpeanonaraemMble OTBETHI: 3aKOH HE HapyLIAeTCa Tak Kak And OTBeTa Ha 3TOT BOMPOC

Heobxo0aAMMO MOMHUTbL, YTO 06Las NOLWAAb CeYEeHNs BCEX KanMAISIPOB HaMHOro 6osbLe Yem
nnowagb CeYeHns aopTbl, BEHbI UM apTepun, NO3TOMY CKOPOCTb KPOBW B Kanuinsipax MeHbLUe.
3aganue rpynnbi N2 3:
HapyLweHue KpoBoobpalleHns NPy HaNoXeHUN XryTa.
ObopypoBaHue 1 maTepuansl:

N =

w w

6.
7.

8.
AH

MOPTATMBHbIA KOMMbIOTEP;
AATUYMK TeMmnepaTypbl;
NPOYHAsA HATb UM TOHKWUM LHYP ANMHOM oKono 40—60 cm.

OnbIT:
MpucTynaitTe K BbINOMHEHMIO OMbITa
HaunHante pernctpaumio AaHHbIX. s aToro Haxmute kHonky «CTAPT» Ha naHenu
WHCTPYMEHTOB.
3anucbiBaiiTe AaHHble He MeHee 30 C.

. He npekpaluas 3anucy aaHHbIx, 6bICTPO M Tyro obMoTanTe ABa Nanbua (KaXAabld OTAENb-

HO, 6OMbLLON 1 yKa3aTeNbHbIN) HATKOM.

MpogomkanTe 3anucb, OTMEYas BHELUHWE MPU3HAKM HapyleHust KpoBoobpalienus (no-
KpacHeHWe, a 3aTeM M NOCUHEHUE NOKPOBOB, CHUXXEHME YYBCTBUTENBHOCTK) He Bonee
7—10 MUHYT.

He npekpaluas 3anmcy 6bICTPO CHUMUTE HUTKY.

[loxanTecb CTabunmsaumy nokasaHuii AaTyMka M OCTAHOBUTE PErMCTpauLMi0 HaXaB
KHONKy «CTOIMM>» .

CoxpaHuTe nony4veHHble AaHHble Haxxas KHOMKy «COXPAHUTb».

anu3 pe3yNibTaToB:

PaccMoTpuTe rpadvk 1 cpaBHUTE TEMMNepaTypy B Hauasne onbiTa C MUHUMAsbHON TeMnepa-

Typow
1.
2.

80

1 TEMNEpaTYpon B KOHLIE ONbITa.

OTMeTbTe Ha rpaduke MOMEHTbI HANOXEHUS U CHSTUS MEPETSHKKM:

CpenainTe BbiBOZ O BINSIHUM CKOPOCTU ABUXXEHWSI KPOBM MO COCYAaM W TennocHabxe-
HUS OTAEMbHbIX YacTeN Tena, B KOTOPbIX NPOTEKAET KPOBb.
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3apaHue rpynnbi N2 4:
BnnsHue usnyeckoit Harpy3ky Ha 4acToTy NynbCca M AaBNEHNS YenoBeka (B NpeanoXeH-

HOM rpynne BbIbUpaloT TPEHMPOBAHHOMO YeN0BEKA M HETPEHUPOBAHHOIO).

Hanaute 3aBUCMMOCTb YacCTOThbI My/ibCa OT Harpy3ky YenoBeKka C NOMOLLbIO LudpoBor na-
6opaTopun u caenanTe BbIBOA O TOM, KaK 3aBUCUT YacTOTa yAapoB cepaua Npy yBenyYeHum
(U3MYECKON Harpy3Kn YenoBeka.

MHCMpPYKYUA K 8bINOJIHEHUIO

1. Moaknounte gatumk YCC yepes USB nopt K K.

2. 3aKpenuTe AATUYMK Ha nasbLe pyKW.

3. OnpegenuTe YACNO yAApOB Ny/bCa B CIOKOWHOM COCTOSIHUM W A@HHbIE 3anuwuTe B Ta-

6nuuy.

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

5. Cpenante 20 npucefaHuid U nokasaHus 3anuiumMTe B Tabnuuy.
6.
N onbiTa Yucno npucepaHui YacroTta nynbca
1 0
2 10
3 20

Mo pe3ynbTaTaM paboTbl cAenanTe BbIBOA O TOM, KaK 3aBUCUT MyJibC YeoBeka 0T (husnyeckomn
Harpy3ku. MocTtapaiTecb 06BSCHUTL Takyto 3aBUCMMOCTb. OTYET NpeacTaBUTENEN rpynn no
npoaenaHHon pabote. B KoHLe ypoka MUHK-TECT (Mo Bbibopy yuuTens)

MOMOLLb YYUTEJIO

Bonpocbl B popmaTte BINP, TMA

1.PaccmMoTpuTe XapaKTep ABMXEHWUS cepaua u noabepuTe npaBuibHOE CII0BO XapaKTe-
pu3yloLlee 3TO ABMXeHue?

A) KoHBYnbcus; B) puTMMYHOCTL;  B) BecnopsaovHoCTb

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

A) Tyka; b) bepHynnu; B) Apxumena

3.4T0 3acTaBnsieT KpoBb ABMraThCs MO COCyAaMm?

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

B) cuna TshkecTtn

4.B Kaknx cocyaax HU3Koe AasiieHue, NO3TOMY nepeaBMXeHUIO KpoBWM CrocobCTByOT
KnanaHbl?

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

5. B KakoM Kpyre KpoBoobpalLeHns NpOUCXOAUT HacbILEHME KPOBM KMCIOPOAOM?

A) manomM; B) 6onbluom; B) cpegHem

Ypok N2 3. «Ponb KOXu B TepMOperynsiuum opraHmsma»

(buonorusa 8 knacc)
Llenb ypoka:
CchopMMpOBaTh Y YHaLLMXCA 3HAHWUS O DYHKLMSAX KOXM, CBA3AHHbIX C perynsiLmuen nocTosH-
CTBa BHYTPEHHEl cpefibl OpraHn3ma, UCrnonb3ys ANst 3TOro 3HaHust buonorun u Gpusnku, no-
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TpebHoCTb Hepeyb CBOE 340pOBbe, MpMBEYb BHUMaHWE pebEHka K cebe, k cobCTBEHHOMY
CTPOEHMIO Yepe3 OMbIT, NPUIATM K HayYHbIM 3HAHWSM, NPUBECTW K MOHMMaHWIO cebsi Kak NNYHO-
CTW.

3apaum:

Obpazosame/ibHble: KOHKPETU3MPOBATb 3HAHMSI O CTPOEHUM KOXMW; CHOPMMPOBATL 3HAHUS
0 KOXE KaK OpraHe Tenao0TAaumM; packpbiTb YC/IOBMSI COXPAHEHMSI NOCTOSIHHOM TeMnepaTypbl
Tena Npy NOBbILEHUN U MOHMXEHWUN TEMNEPATYPbI.

Pa3susaroujue: pa3BuBaTb YMEHUE AenaTb BbIBOAbI U3 Pe3y/bTaTOB MPaKTUYECKOW paboThl;
yCTaHaBNMBaTb B3aMMOCBA3b Mexay dhu3nmyeckonm paboToi M TepMoperynsiuMen opraHu3ma
aHanM3npoBaTb M CpaBHMBATb MH(OPMaumto, 0606wWwaTb 1 yCTaHaBIMBaTb NPUYNHHO- Cnej-
CTBEHHbIE CBSA3W.

BocnumameibHbie: NPOAOIKNUTL TMIMEHNYECKOe BOCNUTaHME yyalumxcs, GopMmUpoBaHue
6epeXxxHOro OTHOLWWEHNS K CBOEMY 340POBbIO; pa3BMBaTb KOMMYHUKATMBHbIE CMOCOBHOCTY.

O6opynoBaHue:

. MOPTaTVBHbIN KOMMbIOTEP WM NNAHLLET C NPOrpaMMHLIM 0becneyeHnem
. UndpoBOiA AaTUMK TeMnepaTypbl

. UnpoBOM AATUMK BNAXKHOCTM

. TOCTas HUTb

. MNACTUKOBbINA MaKeT

. Pe3VHOBOE KOMbLIO

NOUThh WN =

cnamapl B MPE3EHTaLnn.,

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 NonoXu-
Te/bHbIV 3MOLMOHANbHbIN HACTPO Y 0BYyYatoLLMXCS.

YuebHas aesTenbHOCTb 0byyatowmxcs:

3MOLMOHANIbHO HACTPamMBalOTCA Ha MPeACTOSLLYI0 Y4ebHY0 AesTenbHOCTb.

3T1an ypoka 2. AkTyanusaums u 06o6uieHne 3HaHui

Mpeanonaraemas NpPoOAO/MKUTENBHOCTL: 10 MMH.

lMeparornyeckas AesTeNbHOCTb yunTens:

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

OyYeHb YacTo B MOMOAEXHbIX ra3eTax M XypHanax nybnukyloT NUCbMa yuTaTenen, nocnylaiTe oTpbl-
BOK M3 TaKoro «nucbMa». ECTb M B HEM buonornyeckne OWwnbkM n HETOYHOCTU? B UéM OHM 3aKnio-
yatTca?

«HakoHeU-TO Havanacb AONrOXAAaHHAsA Nopa — KaHWKYbl!

Mbl C NOApYron NPOCHYNMUCL B NONAEHb U Cpa3y nobexanu Ha nasx. Ckopee B Boay! Hakynaslumch
BAOBOJIb 10 M3HEMOXEHUS, PAaCTAHYIUCb HA NecoYKe 1 TpU Yaca 3aropanu. S yunna Ha ypoke 6uo-
NOrUK, YTO YNbTPAUONETOBLIE TyYN YBENMUMBAIOT POrOBOM CNION KOXM, B K/IETKAX €€ NOCTENEHHO
HaKanAMBAEeTCsl MUTMEHT, NPUAAOLWMIA el KOPUYHEBLIN LIBET — 3arap. JTO KpacoTa W 340pPOBbE».
YuebHas aesTenbHOCTb 0byyatowmxcs:

BbICKA3bIBAOT CBOW MPEANOIOXKEHNS; COrNACcoBbIBAIOT C YUMTENEM TeMY W Leflb YPOKa; npeanaraiT
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. Kakonm npusHak NexuT B
OCHOBE JefleHnst Ha rpynnbi?

(cnaip )

K KaKom 13 3TUX rpynn OTHOCUTCS YeNIOBEK?

Kakoe CBOWCTBO OpraHM3Ma Ha3blBaloT TEMIOKPOBHOCTbIO?

(TennoKpoBHOCTb — CBOWCTBO OpraHW3Ma noaJepXuBaTb TEMMNepaTypy 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. boina Ha-
pyLueHa QyHKUMS TepMOperynsumun.)

YuebHas OedaTenbHOCTb 0byyaloLmxcs:

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

C TOYKM 3peHns HU3MKK YenoBeK BCero nlb GuU3nyeckoe Teno M C HUM, Ka3anocb 6bl, AOMKHbI
NPOMCX0ANTb MPOLIECChI, TaKMe Xe Kak C NobbiMu Pu3nyeckumn TenamMu. Temnepatypa Tena 4enose-
ka 36,6 °C, a B knacce — 24°C. Yenosek AOMKEH OTAABaTb YaCTb BHYTPEHHEN SHEPTUM OKpyXatoLLe-
My BO3AYyXYy, NOKa TeMnepaTypa He CTaHET OAMHaKoBo. Ho pa3Be 3To Tak?

YTO HOBOrO Mbl AO/MKHbI Y3HaTb NO 3TOM Teme? [laBanTe cHOPMyMPYEM LIENN HALIErO 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 ycBoeHus, 06CyxaeHne AonyLeHHbIX OWKN60K U X KoppeKums

Mpepnonaraemas NpPoOLO/KUTENBHOCTb: 10 MUH.

Meparornyeckas AesTeNbHOCTb yunuTens:

opraHusyeT 06CyxaeHue pe3ynbTaToB WCCMEAOBaHUS, MPOBEPSET NPaBUIBbHOCTb 3aMUCaHHLIX W Cae-
NaHHbIX BbIBOAOB. OTMeYaeT BaXHOCTb MPOTEKAoLWMX NPOLECCOB B XWU3HEAEATENbHOCTU YesioBekKa.

YyebHas AesTenbHOCTb 06yyaroLWmnxcs:

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

Bonpocbl ans obcyxaeHns B Knacce:

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

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

3. MoyeMy BO BTOPOM OMbITe BAAXHOCTb YBenUunnach beictpee n gocturna bonee BbICOKOro 3Haue-
HWS, YeM B NepBOM?

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

5. MoueMy neTHAs ofexaa 0bblYHO AENAETCS U3 HATypasibHbIX, @ HE CUHTETUYECKMX TKaHEN?
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31an ypoka 5. NUHdopmaums o goMallHeM 3aaaHum u pecdnekcus

MNpeanonaraemast NPOAOCMKUTENBHOCTb: 6—7 MUH.

Megarornyeckas AesaTeNbHOCTb YYUTens:

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

pa3aaéT aHKeTy pedniekcun K YpoKy W NpeanaraeT paccuntaTb «MHAMBMAYaANbHbIA MHOEKC KauyecTBa
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 3aaHNI0 NOAYMAaTb 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;

paccuUMTbIBaOT «MHAMBUAYANbHBIN MHAEKC KAaYeCTBa ypoka»;

ONpenensioT CTENEHb COOTBETCTBUS MOCTAB/IEHHON LIENIN U Pe3yNbTaToB AeSTENbHOCTU; CTEMEHb CBO-
€ro NpoABMKEHUSA K Lienu;

BbICKA3bIBAOT OLIEHOYHbIE CYXKAEHWUS! N COOTHOCAT pe3ynbTaTbl CBOEW AESTENbHOCTU C LENbIo ypoKa.

MaTtepuanbl ans NOAroTOBKU K YPOKY

WcTopua «30n10TOro MasabymKa»

be3 Manoro naTb BEKOB Ha3ag, B nocneaHue AHn 1496 r., B pOCKOLWHOM 3aMKe MUIaHCKOro
repuora Mopo rotToBuInCb K HOBOrOAHEMY MpasaHuKy. epuor cobupancs nokasaTb CBOUM ro-
CTSIM TaKue YyfecHble NpeAcTaBieHns, Kakux eLlé He BuabiBan cBeT. Eweé 6bl! YcTpoicTBOM
npasaH1Ka pyKOBOAWMN BEIMKUM XYAOXKHUK U HUKEM He MPEB30WAEHHbIA MexaHuK JleoHapao
Aa BuHumn. OH 3aaymMan BOCCNaBMTb 30/10TOWM BEK MUPa, KOTOPbIA HACTYMWA NOC/e MHOTUX NeT
)KENEe3HOro BeKa OnyCTOLUNTENbHbIX BOVH.

[Ans n3obpaxeHns xenesHoro Beka Ky3sHewbl noa HabnogeHnem JleoHapao Aa BuHum cae-
Nanu orpoMHyto (Urypy nexaliero pbiliapsi, 3aKOBaHHOTO B NaTbl. A 30/10TON BEK AOMKEH Oblil
“306paxaTb ronblil ManbumK, C HOF A0 rFON0BbI MOKPLITHIA 30/10TOW Kpackoi. ITo Bbin CbiH 6ea-
Horo nekaps. OTel 3a AeHbr1 NpeaocTaBusl ero 4719 YBeceneHus repuora.

B pa3rap npa3gHWYHOro Becesbs B 3a BBE3/W MOBEPXKEHHOMO poiuaps. M3 ero ypesa Bbl-
LWEN « 30M10TOM MaNbYMK» C KPbINIbSIMI 1 TABPOBOM BETBbIO B pyKe. VICnyraHHO OH CMOTpen Ha
OKpY>KatoLwnx, NpoON3HOCS 3ayYeHHOe NpUBETCTBKUE repuory. [pa3gHnK He yaanocb A0BECTU
A0 KOHLA, NOTOMY YTO BHe3anHo 3abonena xeHa repuora. [octn pasbexanucb. fNoracnm orxu.
O ManbymKe, KOHEYHO, 3abblin. OH 0CTancs oAMH, B OFPOMHOM XOJIOAHOM MOSTYTEMHOM 3ane.
JInwb Ha cneaytowmin aeHb JleoHapao Aa BuHum yBuaen ero B TEMHOM yriy. PebeHok apoxan
¥ XanobHo nnakan. JleoHapao 3aKyTan ero B nnall, OTHEC K cebe A0MON U TPU AHS yXaXuBar
3a HWM, NMbITassCb CNAcTW. Ho Ha YeTBEPTLIN AeHb Manbumk yMep. Mpownu Beka. Mctopus «30-
NOTOr0 MasnbyMKa», CBA3aHHas C MMEHEM BEIMKOro XyAOXHWUKa, He 6blna 3abbita. A npuyMHa
ero rubenu [oNnroe BpeMsi 0CTaBanach HEMOHSTHOM U Bbi3blBasia Pa3Hble TOMKOBAHMS.
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HeMoHCTpaLnOoHHbIE ONbITbI

«HapyweHue KposoobpaleHusa npu HA0XeHUU xa2yma»
Lenb pabortsbi: nccnenoBaTb TEPMOPEryNSTOPHYHO (YHKUMIO KPOBM WM AOKa3aTb HEraTvB-
HOE BNMSIHUE NEPETSXKKM Ha TKaHW 1 OpraHbl, MOCTPOUTL rpadmK 3aBUCMMOCTY TeMrepaTypbl
KOXHbIX MOKPOBOB OT NPOAO/IKUTENBLHOCTM HASIOXXEHNS NEPETSHKKM.

™ Daras

NOVA !c.'.iﬂﬁ,"l.'l?y]'}b.—
=e08 4

Puc. 16. CxeMa 3KCMepUMEHTaNbHON YCTaHOBKW. HanoxeHne nepeTsiku

O6opynoBaHue n MaTteprabl:

1. MopTaTMBHbIA KOMMbIOTEP

2. [laTumk Temnepatypbl

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-
cascs C KOXen.

2. MNopcoeanuute aatumkmn K K. BknounTe u 3anyctute nporpammy Releon Lite.

3. B nporpamme ycTaHOBUTE NapaMeTpbl U3MEPEHMIA, OTKPbIB OKHO HACTPOEK NMpu NMOMOLLY
KHOMKK «HacTpoika» .

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

lpoBegeHne skcnepuMmeHTa

1. MpucTynaliTe K BbINONHEHWUIO OMbITa, NMOKa Baluy ManbLibl CBOBOAHI.

2. HauuHaiiTe peructpaumio AaHHbIX. [ 3TOr0 HaXmuTe KHOMKy «CTapT» Ha naHenu
nHcTpymeHToB K. MokazaHus aatumkos byayT 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. MpoaomxanTe 3an1cb, 0TMeYast BHELUHWE NPU3HaKK HapyLieHns kpoBoobpalleHus (no-
KpacHeHue, a 3aTeM U NOCUHEHME NMOKPOBOB, CHUXXEHWE YyBCTBUTENLHOCTH), He bonee 7—10
MUHYT.

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

7. Qoxautech cTtabunmsaumm nokasaHWM AaTyMka U OCTAHOBMTE PErucTpaumio, Haxas
KHONKY «CTOM» Ha NaHenu UHCTPYMEHTOB.

8. CoxpaHuTe MnosyyeHHble pe3ynbTaTbl, HaXaB KHOMKY «COXpaHWUTb»

AHanu3 pe3ynbTaTtoB 3KCNEPUMEHTA

1. PaccMoTpuTe rpaduk 1 cpaBHUTE TEMMEPATYPY B Hayase onbiTa C MUHUMabHON TeMne-
paTypoW, MONYYEHHOW B XO[1e U3MEPEHWUI, U C TEMNEPATYPOW B KOHLIE OMbITa.
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2. OTMeTbTE Ha rpauke MOMEHTbI HANIOXKEHUSI U CHSITUS MEPETSHKKM

3. MoyeMy MOHMXAETC TemnepaTypa M30MMPOBAHHBIX MEPETSHKKONM Nanbues?

4, MoyeMy nocne BOCCTAaHOBNEHMS HOPMaAJIbHOrO KPOBOCHAbXeEHMS TeMnepaTypa NanbLes
HECKObKO BO3pacTaeT Mo CPAaBHEHWIO C HAYaNbHON?

5. Koxa yenoBeka 06ubHO CHabeHa KpOBEHOCHbIMM cocyaaMu. MHorve kanunsipbl 06-
pa3yloT METNIM U aHAaCTaMOo3bl, MO3BONSIOWME MEHSTb KOMMYECTBO KPOBM, MPOTEKAKOLIME Yepes
KOXHble Kanunnsipbl. Mpy Cy>XeHUM 3TUX COCYZI0B YMEHbLLAETCS TeNooTAaqa. Mpu nx paclum-
PEHUM BblAeNIEHME TeNna yBennumBaetcs. Kpome Toro kpoBb B 60/bLLIOM KOMMYECTBE NpoTe-
KaeT Yyepes NnoToBble Xenesbl. (cnang )

«Bbl0enumenbHas u mepmopeaysaAmopHasa (YHKYUA KOXu>»

Lenb paborbl: yccneaoBaTb TEPMOPEryNSTOPHYO U BbIAENUTENbHYIO YHKLMIO KOXM, Bbl-
SIBUTb 3aBMCUMOCTb MHTEHCUBHOCTW MOTOOTAENEHUSI OT TEMMEPATYPbl OKPYXatoLen cpefbl.

~. n
Aaran
= TOMNOPATYPL

Puc. 17. CxeMa 3KCNepUMEHTaNbHOWM YCTaHOBKM TEPMOPEryNsaLmMU KOXM

O6opynoBaHune n MaTepuasbl:

1. MK (nepcoHanbHbIN KOMMbIOTEP)

2. [Jatumnk TemnepaTypbl , AaTYMK BIAXHOCTY

3. Pe3nHoBOE KOsbLO

4. 'epMeTUYHbI NPO3payYHbIA NNACTMKOBLIA NakeT

5. HactonbHas namna

MoaroroBka s3kcnepMMeHTa

1. CobepuTe yCTaHOBKY OMnbiTa N0 NPUBEAEHHOW CXEME.
2. MNoacoeanuute gatumkm K K.

3. BkntounTe 1 3anycTute nporpammy Ha [K.

4. B nporpamme yCTaHOBUTE MapaMeTpbl M3MEPEHUM.

lNpoBegeune skcnepuMeHTa

1. HauuHaiite pernctpaumio AaHHbIX. [N 3TOro Haxmute KHOnky «CTapT» Ha naHenw
WHCTPYMeHTOB. [oka3aHusa fatumkos ByayT oTobpaxaTbCs Ha 3KpaHe B BuAe rpaduka.

2. HageHbTe nakeT ¢ AaTyMKaMu Ha KUCTb PyKW U 3aKpenuTe ero B 061acTu 3ansacTbs ¢ no-
MOLLbIO PE3VHOBOrO KOJbLiA.

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

4, OCTaHOBUTE perucTpaumio, Haxas KHOMKy «CTon» Ha naHenu WHCTPYMEHTOB W COXpaHu-
Te AaHHble onbITa.
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5. CHUMUTE NaKeT C NafoHMW, U3BNEKUTE AATUMKM.

6. Bo3bMuTe Apyron NakeT u CHoBa cobepuTe yCTaHOBKY.

7. BbINOMHMTE HOBbIA OMbIT (C TEMU XE MapaMeTpamu).

8. HauumHalTe peructpaumio AaHHbIX. [N 3TOro HaxmuTe KHOMKy «CTapT» Ha naHenu
WHCTPYMeHTOB. lMokasaHusa aatumnkos ByayT oTobpaxaTbCs Ha 3KpaHe B BUAE rpaduka.

9. HapgeHbTe nakeT C AaT4MKaMmM Ha KMCTb PyKM 1 3aKpenuTe ero B 061acTu 3anscTbs € no-
MOLLIbIO PE3MHOBOIO KOJIbLIA UK WHYPKA. Bktounte namny u noaBuHbTE €€ K nakeTy. Begute
3anuCb AaHHbIX B TedeHne 5—6 MUHyT.

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

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

AHanu3 pe3ynbTaTtoB 3KCNEepUMEHTa

1. OTKpoWiTe hann NepBoro skcnepuMeHTa. CpaBHUTE TEMMNEpaTYpy M BNAXHOCTb B Havane
1 B KOHLIE OrbITa.

2. OTkpounTe hann BTOPOro skcnepumeHTa. CpaBHUTE TEMNEPATYPY M BNAXHOCTb B Havane
1 B KOHLIE OrbITa.

3. CpaBHWTE BNAXHOCTb B KOHLE MEPBOro WU BTOPOro OMbiTOB

AHanus pe3ysbTaToB OonbiTa

1. PaccmoTpuTe rpadvk v CpaBHUTE TeMnepaTypy ¥ BNAXHOCTb B Hayane U B KOHLE OnMbiTa.
3advKcupyiiTe BpeMEHHON Nepunog, B XoAe KOTOPOro NPou30LLIN MakCMMasnbHbIE N3MEHEHNS.

Bonpochbi:

1. MNoyeMy nOBLIWAETCA TEMNEpaTypa B MaKeTe B XOAE 3KCMEepuUMeHTa?

2. [loyeMy NOBLIWAETCA BNAXHOCTb B Mnakere?

3. MNoyeMy BO BTOPOM OMbITe BAAXHOCTb yBenuyMnach dbuicTpee n gocturna 6onee BbiICOKO-
ro 3Ha4YeHUs, YeM B NepPBOM OnbITe?

4, MouyeMy NETHSAS ofeXAa AENaeTcsl U3 HaTypasbHbIX, @ 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 neasHoum Boabl. W ecnm 66l TEN0 BMECTO KOXM 6biNo
MOKPBITO HEMPOHULIAEMBIM A5 Tenna QyTAsapoM, TO YXKe Yepes Yac Temnepatypa Tena
noAHsinach 6bl NpUMepHO Ha 1,5 rpagyca, a YacoB Yepe3 COPOK AOCTUrNA Bbl TOUKK KK-
neHust Boabl. Bo BpeMms Tshkenoi dhusnyeckon paboTsl 0bpa3oBaHMe Tenna yBenmumBa-
€TCs elle B HeCKOSIbKO pas.

N BCE xe TemnepaTypa Tena He MeHseTcs. Korga roBopsT 0 TemnepaTtype Tena, UMEelT B
BMAY TEMNepaTypy BHYTPEHHMX 06nacTen Tena, T. €. TKaHeW, nexawmx rnyéxe 2,5 cm
noA NOBEPXHOCTLIO KOXMK. Y yenoBeka TeMnepaTypa NoBEPXHOCTU KOXW HEOAMHAKOBA
Ha pasnnyHbIX y4acTkax. CamMas HM3Kasi TeMnepaTypa y Koxu kucten u cton (28,5°C), a
camas BblcoKas B 06/1aCTu Wwewn. BHyTpn neyenu, rae npoTeKkaroT OKUCIUTENbHbIE MPOo-
Liecchl, TeMnepatypa aocturaet 39 °C.

Y 300poBOro yenoseka oHa 06blYHO paBHa 36,5—37°C. E€ noBbiweHue Boiwe 43° C 1
nageHne Hmke 25 °C cMepTenbHbl. Takoe MOCTOSHCTBO TeMnepaTyphbl Tena NoAAEpXMBa-
€TCA MOYTN UCKTIUYUTENBHO NyTEM perynsaumn OTAauum Tensna vyepes Koxy. Beab oHa
HEeNnocpeaCTBEHHO KOHTAKTUPYET C BHELWHEW CPedoW, CnefoBaTenbHO, PErMcTpUpYET Ha
BCE M3MEHEHWs TeMnepaTypbl.

COBOKYMHOCTb (hU3MONOrMYECKMX peaKLmii OpraHmaMa, obecneynBatoLLmx NOCTOSIHCTBO
TemrnepaTypbl TeNa Ha3blBaeTCs TEPMOPErynaLUmnent.
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B kakoM cnyyae B opraHusMme BblpabaTbiBaeTcs Tenno? (NpuéM NuLM, MblllevHas
paboTa)

Kakune UCTOYHUKM Tenna UMeKTCs B opraHu3Me 4venoseka? (MuTaTenbHble BellecTsa
(benku, xupbl, yrnesoaobl), KOTOpble Npu pacwenneHnn (rmaposamse ¢ yyactmem dep-
MEHTOB — 6MONOrMYecknx KaTanu3aTopoB) BbIAENAIOT Tenno (NMpoTeKalT 3K30TepMuye-
CKMe peakummn), KpOMe TOro, eCTb aKTUBHbIE TKaHW — NeYeHb, MbILLbI.)

BAXXHO

TeopeTunyeckoe noscHeHue
YTo6bl TENO OTAANO TENSIO OKPYXalollen cpeae, 0bpasyemMoe MM TEeMNo AOMKHO «UMETb

AOCTYM» K BHELWIHeW cpeae. Tenno u3 rnybuHbl Tena (sapa) nepeMeLlaeTcs KpoBbio K
KOXe, OTKyAa MOXET MepeiTi B OKpYXXatoLlyto cpeay 6naroaapsi OAHOMY M3 cheayto-
LLMX MEXAHN3MOB:

MoTeps Temna yYepe3 KOXy NyTeM paccemBaHus;

[yTem KOHBEKUUM;

yTeM TennonpoBOAHOCTM.

Bce OHM 3aBUCAT OT KOIMYECTBA NPOTEKAIOLEN YEPE3 KOXY KPOBMU.

MoyeMy MOHWXAETC TeMmnepaTypa M30/MPOBAHHLIX MEPETSHXKKOW NasbLeB?

MoyeMy nocne BOCCTAHOBIEHNSI HOPMAsIbHOMO KPOBOCHAbXXeHMS TeMnepaTypa nanbLes
HECKOJIbKO BO3PaCcTaeT Mo CPaBHEHWIO C HaYabHON?

Koxa yenoseka 0buIbHO CHabXxeHa KPOBEHOCHLIMKU cocyAaMun. MHoOrme Kanunnspbl 06-
pasyloT METIN U aHacTamo3bl, NO3BOMSAIOWME MEHSTb KOMMYECTBO KPOBM, MpoTeKatowwme
yepe3 KOXHble Kanuanspbl. Mpu Cy>XxeHUn 3TUX COCyAOB YMEHbLUAETCs TenaooThauya.
Mpu nx paclmpeHnn BolaeneHue Tenna ysennumnsaeTtcs. Kpome Toro Kpoeb B 601bLIOM
KONMYecTBe NpoTeKaeT yepe3 NoToBbIE XKene3bl.

3adaHus:

1. A Tenepb nonpobyinTe 06bACHUTL ONbIT AoKTOpa Y. bnaraeHa, NpoBeAeHHbIN B AHTIMM
6onee 200 net Ha3aa. BmecTe ¢ HeCKONbKUMUM Apy3bsaMK U cobakon NpoBen 45 MUHYT B Cyxou
Kamepe npwu Temnepatype +126° C 6e3 nocneacTeuii Ans 340poBbsi. B TO e BpeMs Kycok Msi-
Ca, B3sTbIM B KaMepy, OKa3asicsl CBapeHHbIM, @ XON0AHas BOAA, UCMApeHNt0 KOTOPOM NpensT-
CTBOBaJ1 C/I0M Macsa, Harpenacb A0 KUMNeHus.

[Mpn UcnapeHun Tenno TepseTca C NOBEPXHOCTM Tefla B npouecce npespalLeHns Boabl B
BOAsSHOW nap. Ha ucnapenwe 1r Bogpbl 3aTpaunBaetcs 2, 45k Tenna. Tennootaada nyTem uc-
NapeHns NoTa NPOUCXOAWUT HENPEPBLIBHO B BUAE HE3AMETHOM ANt HAaC UCMAPUHBI.

MoT — BOASAHMCTasA XUAKoCTb, cogepxatyas 0,1—0,4% XxnopucToro HaTpus, nakTaTa Ha-
TpUS M MOYEBUHBI. OH 0BpasyeTCcst U3 TKAHEBOMN XMAKOCTU.

Y yenoseka NOTOOTAENEHME HAaYMHAETCA TOrAa, Koraa TemMnepartypa nogHWMAaeTCs Bbille
36,7°C. MNpw HopMarbHbIX YCNoBMSX B CyTkM Bblaensietcs 900 MA1, HO NpY OYEHb CUIbHOM Xape
W AOCTaTOYHOM CHabXeHWUW BOAOM M CONSIMM 3Ta BENMYMHA MOXET AOCTUraTb 1211,

2. MoyeMy Ha 60/1bHOE MECTO WK paHy Mbl HaKNaAbIBAEM XNOMKOBLIA OMHT MAK BaTy, HO He
MOBSA3KY M3 CMHTETWKM? [MoyeMy Npu BbICOKOM TeMnepaType B HaTypalbHOM OAeXae nerye fbl-
watb? MoyeMy B MOPO3HYIO MOro4Yy Mbl BbIXOAMM Ha YNULY B LIEPCTAHOM CBUTEPE U HaTypasb-
HoM Wwy6e 1 BaneHkax?

3akpenneHue M3y4yeHHOro mMatepmana:

PelweHve 3agauv:

1. [lenctBue ankorons Ha OpraHu3M Bbi3blBaeT pacluMpeHune cocyaoB. Kakon yenoBek Tpes-
Bbl WM MbSHbIN, BbICTPEEe 3aMEP3HET Ha MOpO3€?
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2. Horv B TecHoi 06yBM 31MOW 3aMep3atoT, a NETOM CU/bHO HarpeBatoTcst. O6bsacHMTE No-
yemy?

3. MoyeMy BpeaHO TYro 3aTArnBaTbCs PEMHEM U HOCUTb TECHYI0 06YBb?

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

NMOMOLLb YYUTENIO

3apaHus B opmate N'MA, BMP

1.YcTaHoBUTE COOTBETCTBME MEXAY NMPU3HAKOM M CIIOEM KOXW, NSt KOTOPOrO OH Xapak-
TepeH. [17151 3TOro K KaXkaoMy 3neMeHTY NepBoro ctonbua noabepuTte NoO3nLMIO U3 BTO-
poro ctonbua. Bnmwute B Tabnuuy undpbl BbIGpaHHbIX OTBETOB.

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

B) npu ynbTpadmonetoBoM 0bayyeHun B KneT-
KaX CMHTE3MPYeTCs MeNlaHuH

) KNETKM NMOCTOSIHHO C/TyLLMBALOTCS M O6HOB-
nsTCS

[1) cnoi NpoHM3aH MHOrOYMCNIEHHBIMU KpOBe-
HOCHbIMK 1 NMMEATUYECKUMM
cocyaamu

OtBet: 2,2, 1, 1. 2.

2.Kakyio yHKUMIO BbINOMHSET MUIMEHT MENaHWH, 06pasyloLLMACS B KOXE YenoBeKka?
1) yKpennseT KNeTku KOXu

2) 3aWMILaeT OpraHu3M OT yNnbTPadMONeToBOro U3nyyeHus

3) cnocobCTBYET COXpaHEHUIO TeMna OpraHNM3MoM

4) CNYXKUT pe3epBHbIM NUTATENbHBIM BELLECTBOM ANS KIETOK KOXM

OtBeT: 2.

3. Kakylo (PYHKLMIO BbIMOMHAET CTPYKTYpa KOXM, 00603HaYeHHast Ha puUCyHKe noa Oyk-
BOM A?

Puc.18. Y4acToK KOXW Ha cpese
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1) nogHuMaeT BOMOC

2) NpMAAET NPOYHOCTb KOXe

3) BblgenseT not

4) BOCMPUHMMAET BHELLHWE pa3apaXuTeny

OtBerT: 1.

JlabopaTtopHble paboTbl

®U3M0JI0rNA PACTEHWIA

JlaboparopHas pa6ota N° 1.

«3aBUCMMOCTb TpaHCUpaynn u TeMneparypbl

OT nsiowagn NoBepxXHOCTH JINCTbEB »

TeopeTnyeckas 4actb

McnapeHue 800bl pacmeHuem NPeACTaBNseT cobol gusuyeckuli npoyecc, Tak Kak npy 3TOM
B MEXK/IETOYHMKaX NNCTbEB BOAA NepexoauT B napoobpasHoe cocTosiHue, U 3aTeM 0bpaso-
BaBLUMICA Map 4epe3 yCTbuua AMddYHAMPYET B OKpyXatowee npocTpaHcTBO. OaHako mcnape-
HWE BOAbl — 3TO U CNOXHBIN hu3suoi02udeckuli npoyecc, NOCKONbKY OH CBSI3aH C aHaTOMuye-
CKUMM 1 (DM3MONIOTNYECKMMU OCOBEHHOCTSMM pacTeHNI, MO3TOMY B OT/IMYME OT PU3NYECKOTO,
(U3MONOrNYeckmii NPOLECC MCMAPEHNS PacTEHWEM BOAbl M Ha3BaH TPaHCMMpaUMs Y PacTeHWM .

Y pacTeHun TpaHCnMpauus 3aBUCKT:

¢ OT KONMYEeCTBa U pa3MepoB NPOBOASALLMX COCYAO0B;

¢ OT MNIOWaan NIMCTOBON MNACTUHKK;

* OT YMCna ycTbuL;

¢ OT TONWMHBI KYTUKY/bI;

¢ OT COCTOSIHMS KONIOMAOB NPOTOMIa3Mbl;

¢ OT KOHLEHTpaLMKN KNETOYHOrO COKa U APYrvX NPUYMH.

Boga nepeauraetcs Beepx no cTebnto, Tak Kak B pe3y/bTaTe TPaHCNMpauWu B KNeTKax -
CTbEB BO3HWMKAET COCYyLas cuna, KoTopas nepefaércs OT HUX 40 KOPHEBbIX BOIOCKOB KOPHS,
NOrnoLatoLWmx Bogy W3 nousbl. ECIM NOMECTUTb Cpe3aHHylo BETKY WK Kakoe-nMbo pacTeHve B
COCyZ C BOAOM, B TEYEHME JONTOr0 BPEMEHM PACTEHME HE COXHET, YTO YKa3blBaeT Ha Npucachbl-
BaloLLee AENCTBUE TPaHCMMPaLUUK.

3HayeHune TpaHCnMpauuu:

* BMECTE C BOAOM MO pacTEHUIO NepeBUraloTCs NOCTYMNatoWme B HEro MMHepasbHble ane-

MEHTbI;

¢ TpaHCNUpaUMs MOHWXAET TeMnepaTypy NUCTa M 3alMILaeT ero OT neperpesa.

BnusiHne akTopoB BHELWHEN Cpedbl Ha NMpOLECC TPaHCMMpaLMK M eé CYTOYHbIA XOA, Bblpa-
XaeTcs AeCTBUEM cneayoLmx (akTopoB:
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* B/MSIHWE CBETA ™ —

¢ TEMMepaTypbl BO3AyXa "

* Cuna BeTpa s03nyxa

¢ CTemneHb HaCblLLEHMs BO3ayXa Mapamu
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 pacmeHutl

Csem cnocobCTBYET OTKPbLITUIO YCTbMYHBIX LUEEN U MOBLILIAET NPOHULAEMOCTb NPOTO-
Mnasmbl UCNAPSIOLWMX KNETOK AN BOAbl. XNOpOMWAN 3HEPrMYHO MOr/OWAET COSHEYHbIE Nyun,
YTO MOBbLILIAET TEMMepaTypy IMCTa U YCUNUBAET UCMAPEHNE. YBennyeHne TpaHcnupawum CHu-
XKaeT TeMnepaTypy SIMCTa, B pe3yfibTaTe Yero CnapsaioLlwme MCTbs: He neperpesatTcs. Jaxe
paccesiHHbI CBET MOBbIWAET TpaHcnupauuto Ha 30—40% Mo CpaBHEHWIO C TPAHCMMPALMEN,
naywen B TemHoTe. (Mo AaHHbIM 100 KB. CM NMCTa KyKypy3bl UCMApAOT B TEMHOTE 97 Mr BOAbI,
Ha paccesiHHOM — 114 Mr, Ha NPSIMOM COTHEYHOM cBeTy —785 Mr.)

Temnepamypa 8030dyxa, OKpPYXalOLLero pacTeHue, Takxe, BAUSET Ha TpaHcnupaumto. C no-
BblLLEHMEM TeMnepaTypbl TPaHCIUpauMs YBENUYMBAETCS, TakK KakK Mpu 3TOM YCWIMBAKOTCS [BW-
XEHMe MoneKyn BoAbl M CKOPOCTb Anddy3un BOASHOIO napa C NOBEPXHOCTU KONTOUAOB Kie-
TOYHbIX 060M04eK.

Cuna sempa MOXET urpaTtb ABOSIKYIO POSib B MpoLecce TpaHcnupaumu. Ponb BeTpa CBOAMT-
CS1 K 3aMeHe BNaXKHbIX CNOEB BO3AyXa Haf NIMCTbSMU PAaCTEHWUN CyXUMU, T. €. BETEp BIUSET
TOMbKO Na BTOPYHO ha3y TpaHCnMpaUmunm — BbIXOA Napa M3 MEXKIETOYHUKOB NNCTA. CUNbHBbIN
BETEp TPENNET INCTbSI, YTO BbI3bIBAET 3aMblKaHME YCTbUYHbIX LIENEN U TEM CHUKAET TPaHCMK-
paumio. Ha TpaHcnupaumio okasblBaeT 60/blioe BAUSHWE U cmeneHb HacbiujeHus 803dyxa na-
pamu 800bI. YeM 6osbLLEe CYXOCTb BO3AYXa, TEM MHTEHCUBHEE MAET NPOoLEeCcC TpaHCnMpaumu, u
HaobopoT.

TpaHcnupayus — BaXHbIV NOKa3aTeNb XU3HEAEATENbHOCTU pacTeHus. Yem 6onblue nio-
Laab NOBEPXHOCTM IMCTLEB, TEM HOMbLUE TPaHCNMpaLUums.

[MpakTnyeckas Yactb

Ljenb paboThI: BbiiBUTb 3aBUCMMOCTb TPaHCNUpaLum U TemnepaTypbl OT NAOLWaau no-
BEPXHOCTM JINCTLEB.

O6opyaoBaHue:

KomnbloTep ¢ nporpaMMHbIM obecrieyeHnem

[laTunkn Temnepatypbl U BAAKHOCTU

KoMHaTHOe pacTeHue: MOHCTepa Wiu nenaproHus

YcraHoBKa napaMeTpoB U3MEePEeHMH:

* YacToTa — KaXayto cexyHay
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* 3amepsbl — 1200

o AMTENbHOCTb —20 MUHYT

lMopsigok npoBefgeHns d3KCNepUMeHTa:

1. MoaroToBWTb KOMMbIOTEP (NNaHLLET) AN NPOBEAEHUS OnbiTa.

2. MomeCcTuTb ABa NMCTa pacTeHus B LieNN0MaHOBbIA NaKeT, ONYCTUTb B HErO AATYMKM, YTO-
6bl OHM He KacanMcb CTEHOK NakeTa U IMCTbEB pacTeHusl. 3aBs3aTb NakeT 6eueBKon.

Bﬂ HTHASIHOHHOE

/ OTBEpCTHE

/ &)

Puc. 20. SxcrnepuMeHT HabnogeHns TpaHcnvpauum

3. [poBeCcTM U3MepeHns BMAXHOCTU M TeMnepaTypsbl B TeyeHne 10—15 MuHyT.

4. BblHYTb AaTUYMKM M OCTaBWUTb Ha HEKOTOPOE BPEMSI B KOMHATHBIX YC/TOBUSIX.

5. MoMecTuTb YeTbIpe NIMCTa PacTeHNs B LeNNohaHoBbIA MakeT, ONyCTUTb B HEFO AATUMKY,
4TOObI OHM HE KacanuCb CTEHOK MaKeTa M NNCTbEB pacTeHus. 3aBs3aTb NakeT HeyeBKoM.

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

7. Pe3ynbTaThl M3MEPEHUI 3anuLIMTe B Tabnmuy: «3aBUCMMOCTb TPaHCMMpauUuK U TeMmnepa-
Typbl OT MA0LWAAM NOBEPXHOCTU JINCTLEB.

KonunuectBo

JINCTbEB
BnaxHocTb % Temnepatypa °C
Bpems
Oc 300 ¢ 600 c 900 c Oc 300 c 600 c 900 c

2 nucTa

4 nucta

BbiBOA:

TpaHcnvpaumsi NponopLUMoHanbHa naoLwaan noBepxHOCTU NUCTbEB. YeM bonblue nnowaab
NOBEPXHOCTU NNCTbEB, TeM HosbLIe TpaHCNMpaums. M3MeHeHns TemnepaTypbl He Habnoaa-
nocb. OHa n3MeHsnack B npeaenax norpewHocTy.

CcopmynupyiTe BbIBOZbI MO BONPOCaM.

YT0 Takoe TpaHcnmpaums?

Kakoe 3HaueHne MMeeT TpaHCnupauus AN XWU3HWU pacTeHUs?

Kak 3aBuUCWT BNaXXHOCTb BO34yXa B MaKeTe OT NJoLWaan NOBEPXHOCTU NIUCTbEB?
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JlabopaTtopHas pa6ora N° 2.

«WN3mepeHne BNaXKHOCTH M TeMnepaTypbl B pa3HbIX 30HaX Knacca»

TeopeTnyeckas YacTb

MUWKpPOKMMaTHYeCcKne yCIoB1Sl CYUMTALOTCA BnaronpusaTHbIMK ANs YenoBeKa npyu OTHOCK -
TenbHOM BnaxHocTu Bo3ayxa 30—70 %. PactutenbHocTb, 06nagas 6onblwion ucnapstowen
CNOCOBHOCTbIO, OKA3bIBAET 3aMETHOE BANSHME Ha BNAXXHOCTb M TEMMNEpPaTypy BO3AyXa, Bbi3bl-
Basi MOMOXUTENbHbIE TEMOOLWYLIEHNSI YenoBeka. OBbilEHNE OTHOCUTESIbHOM BN@XHOCTM
BO3[yxa NOYTU BCeraa (3a WUCKMIOYEHMEM AHEW C OYEHb BLICOKMMM TeMMepaTypamu) BOCTPUHU-
MaeTCs Ye/IOBEKOM KaK HEKOTOPOE CHUXXEHWE TemnepaTypbl. TakK, NOBbIWEHWE BAAXHOCTU Ha
15 % Kkak 6bl NOHMXAET TemMnepaTypy Bo3ayxa Ha 3,5 °C.

MoBbILIEHHAs BNAXHOCTb BO3AyXa BHYTPM 3€NIEHbIX HAaCAXAEHUM NO CPAaBHEHUIO C OTKPbI-
TbIMW TEPPUTOPUSIMU OT/IMYAETCS PaBHOMEPHOCTbIO, HE MMEET pe3Knx KonebaHui, 4To Bbi3Ba-
HO TEM, YTO MCMapsLLas NOBEPXHOCTb 3€NEHbIX HACaXAEHUN (AEepeBbEB, KYCTApHUKOB, TpaB)
B 20 pa3 u bonee npeBblWAET 3aHATYIO STUMWU PacTEHUAMU NIOWaAb. 3eNeHble HaCaXaeHNs
Kak 6bl perynnpyroT BAaXXHOCTb: B MepUos CyXOCTU pacTeHUs YCUNNBAKOT UCNApeHWe, Npu Bbl-
COKOW BNaXXHOCTW BOASIHbIE Mapbl KOHAEHCMPYIOTCS Ha NUCTbsSIX — 60niee NpoXnaaHbIX Mo-
BEPXHOCTAX.

CnegyeT OTMETUTb, YTO OTHOCUTENbHAS BIAXHOCTb B rOPOAE, KaK NPaBuo, HUXE, YeM B
€CTECTBEHHbIX MPUPOAHbIX YCNOBUSIX, UTO SIBNSIETCA CNEACTBMEM paAMKanbHbIX U3MEHEHMN
CBOWCTB NOACTM/IAIOLLEN MOBEPXHOCTM (KPbILLKM, MOCTOBbIE CNOCOBCTBYIOT BbICTPOMY yaane-
HWIO C TEPPUTOPUKN FOPOAA OCAAKOB).

MpreMbl pasMELLEHNS 3ENEHBIX HACAKAEHUN U UX COYETAHMS C OTKPbLITbIMW NPOCTPaHCTBa-
MW B 3HAUUTENIbHOW CTEMEHM ONPEAENsItOT OTHOCMTENBHYIO BNAXXHOCTb BO3Ayxa. Hannyuwme
pe3y/bTaTbl B CO3AaHMM KOMGMOPTHOM 0BCTAHOBKM AOCTUrAlOTCS MPU YepedoBaHUM AEPEBLEB M
KYCTApHWKOB, pacronaraeMblX KOMMaKTHbIMM MaccuBaMu, C NONSIHAMU, UMEKOLWMMU MOTHbIN
TpaBsHOW NOKPOB. B 3TOM criyyae cyLecTByoWmMIn Nnepenas paavaunoHHbIX TeMnepaTyp Mex-
Ay OTKPbITbIMA Y4acTKaMmn 1 3aTeHeHHbIMK TeppuTopuamu gocturaeT 30 °C, a BnaxHoctb 20 %,
4TO CNOCODOCTBYET NEpeEMELLEHMIO BO3ayXa.

* BnaxkHoCTb BO3AyXa OKONO 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 ¢usmonornyeckoM npouecce MCnapeHus BOAbl PacTEHMEM, MOMYYMBLUEM Ha3BaHUE
«TpaHCNUpauus», y4acTBYyIOT INCTbS UM XBOS. B 1X KOXULIE MMEKOTCS CBOEObpasHbIe Lene-
BUAHbIE OTBEPCTUS — YCTbULA, CNOCOBHbIE OTKPBLIBATLCSA M 3aKPbIBaTbCA M TEM CaMbIM perynu-
poBaTb NOTepio BoAbl. Korga TpaHCnMpaumst 4OCTMraeT BEMYMHLI, NPEBbILIAOLLEN NOCTyNe-
HWe BOAbl M3 MOYBbI, HACTyNaeT yBadaHue. [AnutenbHas HexBaTka BOAbl NPUBOAUT K rnbenu
pacTeHW. 3TO NPOUCXOAWT M3-3a TOFO, YTO PACTEHMS| HE MOTYT HAZOMM0 3aKPbITb YCTbULA, TaK
KaK Yepe3 HWX MOCTYMaAeT YrNEKUCNbIA ra3, a ero OTCYTCTBME NPUBOAUT K YrNEpPOAHOMY ronoaa-
HWI0, YTO CKa3blBaETCA Ha NUTaHUM pacTeHus, POTOCUHTE3eE.

B »apkoe BpeMs 4HS NIMCTbS MOTYT BbIMISIAETb NMOHUKLWMMKM, @ HA YTPO OHU BHOBb YNpyrue u
CBEXWe BCNeACTBME AENCTBUSI OCMOTMYECKOrO AaB/eHUs, unn Typropa. JHéM, Koraa xumuye-
CKMe MpOoLecChl B pacTeHUM MpoTekaloT Hanbonee akTMBHO, 3TO AaBfieHWe MOCTENEHHO CHMXa-
€TCH, a 3a HOYb, MO Mepe TOro Kak KOpHeBas CUCTeMa MOMOJTHSAET 3anackl BOAbl, OHO MOBbILLIA-
eTcst. Typrop 3aBMCUT OT NOrOAHbIX YCNOBUI. B NpoxnaaHbie M nacMypHble AHW OH BOObLLE He
nafaeT v BCe YCTbULA INCTLEB OCTAOTCS OTKPbITHIMK.

JlepeBo BCacbiBAET BOAY M3 MOYBbI FPOMaIHON KOPHEBOW CUCTEMOM M NPEX/ae BCEro MOJIO-
AbIMU KOPHEBBLIMW OKOHYaHUAMW U MHOFOYMCNEHHBIMUA KOPHEBBLIMM BONOCKaMU. Y 96101 2—3
net yxe umeetcs 45 ThiC. kOpHeN. C NPUXOAOM XOM0A0B PaCTEHWUS COKPALLAOT BCacbiBaHUE
BOAbl M3 MOYBbLI, @ JIMCTbA NPOAOIKAKOT €e UCMapeHue, YTO MPUBOAUT K HECOOTBETCTBUIO MEX-
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AY KONMYECTBOM MOJTy4aeMOon U pacxoayemol Bodbl. [lepeBbs 1 KyCTapHUKK n36aBnsioTcs oT
OCHOBHbIX OpraHOB MCMapeHus Bnarn — oHW cbpacbiBatloT NUCTBY. MccnenoBaHns nokasblBa-
tOT, YTO BCACbIBaHWE AepeBOM BOAbl BO MHOIOM 3aBMCUT OT COAEpXXaHWs B MNOYBE KMCNopoaa.
Mpy yNAOTHEHUM NOYBbI PE3KO COKPALLAETCS NPUTOK BOAbI, M OHA YXKe He MOCTynaeT B Hanbo-
nee OTAaNEHHbIE U BLICOKME TOYKU PacTeHUS — AePEBbS HAYMHAIOT «CYXOBEPLNHUTL.

CKOpOCTb MepeaBvXeHns BOAbl B [epeBe 3aBUCUT OT MPOBOAMMOCTU APEBECUHbI U MOLLHO-
CTW ABWraTenien BOAHOrO TOKA: Tak, B OAHOM M3 OMbITOB, MOCTABNEHHbIX B [10AMOCKOBbLE, Y
5—10-neTHux aepesbeB (B 3aBMCMMOCTM OT MOroOAHbIX YC/I0BMM) OHa COCTaBnsina Ans ayba
60—400 cm/y, gnsa Tonona 20—400, 6epésbl 80—240, enn 5—50 cm/u.

Cvna, aBuXyLas BOAY BBEpX MO CTBOJMY JIMCTBEHHOrO AepeBa, AO/MKHA bblTb 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-
OLLMM BOZY MO COCyAaM [epeBbeB, CTAHOBUTCS COCYLLAs CUia KPOHbI, BO3HMKAIOLWAA 3a CYET
noTepu BOAbI IMCTbAMK (MM XBOEW) B NpoLiecce TpaHCIMpaumu.

OAVWH reKkTap HacaX/aeHuii B TeYEHNe BereTaLMoHHOro ce3oHa ucnapsiet Ao 3000 T Bnarwy,
3a 3T0T xe nepuoa 1 M2 rasoHa ucnapsieT 500—700 n Boabl. EXeAHEBHO B3poc/ias nuna ucna-
psieT 0,2 T Bnaru, XopoLuo pa3suTbii 6yk — ao 0,6 T Bnaru, a 1 ra ctoneTHux ayboB — 0OKOJI0
26 T. ExxerogHo 3enéHble HacaxaeHust ncnapstot 20—30 % aTMocdepHbIX 0CaaKoB, Bbinas-
WKMX Ha 3aHATYI0 UMKU TeppuTopuio. CpaBHMWBas BAMUSHWE PAacTEHMWA U BOAbl HA MOBbILEHWE
BJTAXXHOCTW BO34yXa, MOXHO C YBEPEHHOCTbIO CKa3aTb, YTO 1 ra MoMHOLUEHHbIX pacTeHMWiA 3Ha-
yuTenbHO nyywe (noytu B 10 pa3) yBnaxHsIET, OCBEXAET BO34YX MO CPAaBHEHMIO C BOAOEMOM
TAKOW Xe nnowaaw.

B 3aBMCMMOCTM OT pa3MepOB U CTPYKTYpbl MaCCMBOB 3€NEHbIX HAaCaXXAEHUN BNMSIHWE pac-
TUTENIbHOCTM Ha BNIAXHOCTb BO34yXa PacnpOCTPaHSETCs Ha Mpuierarolmne UHCONMMpYyeMble
OTKpbITblE NMPOCTPAHCTBA M MPOSBAETCA Ha paccTosHuK, B 15—20 pa3 npesbillatoleM BbiCOTY
pacTeHui. MNpoBeaeHHbIE UCCIeA0BaHMS MO3BONSIOT CAENaTb BbIBOA, YTO Ha TEPPUTOPUK, OT-
CTOSILLEN OT 3e/1eHOro MaccvBa Ha 500 M, M3-3a BNNUSIHUSI PACTEHUIA OTHOCUTENbHAsH BNAXKHOCTb
MOXET NPV onpeaenieHHbIX YCNoBMsAX noBbiwaTbcsd Ha 30 %. BnaxxHOCTb BO3ayxa yBenMynea-
0T Aaxe Hewunpokme 10-MeTpoBble NOJIOCH! APEBECHO-KYCTAapHUKOBOW PacTUTENbHOCTM, KOTO-
pble Ha paccTosiHMn 500 M NOAHMMAIOT BNIAXXHOCTb Ha 5— 8 % Mo CpaBHEHWIO C OTKPbITOW
naoLwaabio.

Ecnv npuHATL OTHOCUTENbHYIO BNAXHOCTb Ha ynuue Ao 100 %, To cpean 03eneHeHHOoW
3aCTPOMKM OHa cocTaBuT 116 %, a B KPynHOM napke MOXeT aoxoauTb Ao 200 % u bonee.

Wcnapsasa Bnary, NOBEPXHOCTb JIMCTbEB U KYCTAapHUKOB HarpeBaeTcs. M3BeCTHO, YTo And wuc-
napenusi 1 n Boabl Tpebyetcs Ao 600 kkan Tenna. HecnoXHbI pacyeT nokasbiBaeT, uTo 1 ra
Aybosoi pouw nornowaet B cyTku 15 600 kkan. MIMEHHO 3TOT NPOLIECC CMOCOBCTBYET MOHMXKE-
HUIO TeMnepaTypbl B HUXXHUX CNOSIX KPOHbI U Npu3eMHOM cnoe Ha 3—5 °C (No cpaBHEHMIO C
TeMnepaTypoii OKpy>XatoLero Bo3ayxa). B npuseMHOM cnoe NnoTHLIX 3€NEHLIX HacaXAEeHW
OoTMeyaeTcsl Hanbonee BbICOKAst OTHOCUTENbHAsH BNAXXHOCTb BO3AyXa.

OTHOCMTENbHAs CpefHEMECAYHas BNAXKHOCTb BO3AyXa CPeAM 3eNEHbIX HaCaXXAEHUN Napka
Bbllwe Ha 4—9 %, B ckBepe — Ha 3—5 % No CpaBHEHWIO C TEPPUTOPUSAMU MHOFO3TAXKHOW
3aCTponku. [axe HeboMblUME yHaCTKM BHYTPU-KBapTanbHOW 3€/1EHM 3aMETHO CMOCO6CTBYIOT
MOBBbILLEHNIO OTHOCUTENBHON BNAXXHOCTW BO3AYXa.

YMeno npumeHsst Bnarontobusble pacTeHUs U UCMONMb3ys UX KayecTBa, Ha TeppuTopuu C no-
BbILLEHHOW OTHOCUTENBHOW BNAXXHOCTbIO (Bbille 70 %) NOCNeaHIo 3HAUYUTENbHO MOXHO CHU-
3UTb.

[paKTnyeckas Yactb

Lenb pa6otbi: Onpenenntb W CpaBHUTb BNAXHOCTb U TeMnepaTypy BO3ayxa B Knacce U
OKOJ10 pacTeHus.
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O6opyaoBaHue:

KomnbloTep ¢ nporpaMMHbIM obec-
neyeHvem;

[JaTuvkn Temnepatypsl;

[aTunkn BNaXxHOCTW.

YcraHoBka napamMeTpoB U3MEpPEHN:

* 4acToTa 3aMepPOB — KaXAYI0 MUHYTY;

* Kosimyectso 3amepos — 900.

3amepbl TeMnepaTypbl U BNAXHOCTW NMPOU3BOAUTL HE MeHee 15 MUHYT.

lMopsigok npoBefgeHns 3KCNepUMeHTa:

1. NoaroToBuTb NabopatopHoe 06opyaoBaHME ANs MPOBEAEHMS OMbITa.

2. Ha 4 nucta pactenus cnatuduniiom (Mam Apyrue pacteHus) OfeTb LennodaHoBOW Naker,
MOMECTUTb TyAa AaTUYMKW TemnepaTypbl U BAAXHOCTMW, YTOObI OHW HE Kacanucb CTEHKW NakeTa.

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

4. CneanTb 3a U3MEHEHWEeM TeMnepaTypbl Ha 3KpaHe.

5. JaHHble 3aMepoB 3aHecTn B Tabnuuy.

6. CoxpaHuTb faHHble onbiTa.

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

8. CneguTb 33 M3MEHEHMEM BNAXHOCTW BO34yXa Ha 3KpaHe.

9. CoxpaHuTb M M3yunTb rpacuk.

10. [aHHble 3amMepoB 3aHeCTW B Tabnuuy.

11. CoxpaHuTb [aHHble onbITa.

O6paboTrka n aHann3 pesysbTaToB:

CpaBHUTENbHOE UCCNIeA0BaHME TEMNEPATYPbl ¥ BNAXHOCTU BO3AYXa B KMacce 1 OKOJO pac-
TEHUS.

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 pactenust (%)
0
300
600
900
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BbiBOAbI:

1. Cdhopmynmpy¥Te BbIBOALI NO BOMPOCAM.

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

Hune?

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

o Kakyto ponb urpatoT 3enéHble HacaxaeHus B ropoae?

o TemnepaTypa B Knacce Bblle, YeM 0KoMo pacteHus. Co BpeMeHeM TeMnepaTypa B Knacce
YBEIMYMBAETCS, @ OKOJIO PaCTEHMSI YMEHbLUAETCS.

* BraxHOCTb B KJ1lacce MeHblUE, YeM OKOJ0 pacTeHust. C TeyeHMeM BpeMEHM BNAXHOCTb B
K/lacce YMeHbLUAETCsl, @ OKOJSI0 pacTeHUs YBETMYMBAETCS.

JlaboparopHasi pabora N° 3.

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

TeopeTnyeckaa Yactb

Boaga Heobxoauma ans xu3Hu noboro pacteHus. PacteHne nonydyaeT Bogy rnaBHbIM 06-
pa3oM M3 No4yBbl. HazeMHble YacTu pacTeHusl, B OCHOBHOM ICTbS Yepe3 yCTbuua McnapstoT
3HaYUTENbHOE KOMMYECTBO BOAbI. BbiBAET, UYTO B XKapKMe Yacbl AHS PacxoA BOAbl NCNAPEHNEM
npeBbIlaeT eé€ nocTynnexve. Toraa y pacTeHus MCTba yBAAatoT. [py Cyxol NoYBe MHTEHCHB-
HOCTb UCMApPEHUsI MEHbLLE, YEM MPU BIAXKHOW.

Ha MHTEHCMBHOCTb Mpouecca TpaHCNMpaUnKM OKasblBaeT BMSHUE BAAXHOCTb NnouyBbl. C
YMEHbLUEHWEM BNTAXKHOCTM NOYBbI TPAHCMMPALMS YMEHbLUAETCS. YeM MeHbLUe BOAbl B MOYBE,
TEM MeHbLUE €e B paCTeHUN. YMeHbLLEHWE COAEPXXAHUS BOAbI B PAaCTUTEIbHOM OpraHu3Me aB-
TOMATMYECKM CHWDKAET MPOLECC TPaHCMMpaunu B CUY YCTBUYHOW U BHEYCTbUYHOM perynunpoBs-
K.

B nucTbsAX BOASIHOW Map BbIXOAWUT U3 K/IETOK B MEXKIETHUKMU. M3 HMX Yepes yCTbuua nap
“cnapsieTcs ¢ NoBepxHOCTH nucta. OTKpbIBasiCb M 3aKpbiBasiCb, YCTbMLA perynmpyoT ucnape-
HWe BOAbl NMMCTbAMU. Kak M3BECTHO, Y BOMbLUMHCTBA pacTeHMIA YCTbMLIA HAXOAATCS Ha HUXKHEN
noBepxHOCTH incta. CnepoBaTenbHO, Y 60MbLUMHCTBA pacTeHMIn BOAA B OCHOBHOM MCnapsieTcs
Ha HWXKHEN NOBEPXHOCTW NINCTOBOMN NMIIACTUHKM.

KonnuecTBo BOAbI, KOTOPOE MCMAPAIOT PACcTEHMS], 3aBUCUT OT MHOMMX hakTopoB. B nobom
cnyyae 370 MOYTU BCeraa AOCTaTOMHO 60bLLOE KONMMYECTBO B NepecyeTe Ha Maccy Tena pacre-
HuS. Tak, HanpuMep, Kanycra ucnapsieT 3a CyTKU OKOJI0 OAHOro NUTPa BOAbl. Ha MHTEHCMB-
HOCTb MCMapeHust BIUSIOT BO3PacT pacTeHust (Monoaple ucnapsatoT 6onblue), B TEHW OHO pacTeT
nnu HeT (B TEHU UCMApPEHNEe MeHbLUE), AYeT BETEP WM HET (B BETPEHYIO MOroay ucnapeHve
6onbLUe), 4OCTAaTOYHO BOABI B MOYBE U/IN HET.

Mpu OOCTaTOYHOM KOMMYECTBE BOAbI Y PaCTEHMS YCTbULA B JIUCTbSIX MOTYT ObiTb OTKPbITHI
AHEM, M HOYbIO. Y psiia PaCTEHWUI YCTbMLA OTKPbLIBAOTCS TONLKO AHEM. ECnu e Bogbl B MoYBe
HEeAoCTaTOYHO, TO PacTEHUs! 3aKPbIBAOT YCTbULA AaXe AHEM. JIUCTbs HEKOTOPbIX PAacTEHUIA MO-
YT CKPY4MBaTbCS MPU APKOM OCBELLUEHMM, B PE3YNbTaTE UCMAPEHUE TaKXKE YMEHbLIAETCS.

Y pacTeHuii, Npon3pacTaroLmx B TENbIX BNAXHbLIX MECTOOOUTaHUsAX (Hanpumep, Tponu-
Kax), 0O6blYHO KpyMHble TMCTOBbIE NNACTUHKK. [03TOMY Takue pacTeHust UCnapsiloT 6onblune
06beMbl BoAbl. HO NOCKONbKY BOAbI B OKPYXXaoLLEN CpeAe AOCTaTOUYHO, 3TO He SIBNSETCA
npobnemon. [lpyroe Aeno — pacTeHus 3aCyLWwMBbIX MECT 0bUTaHKs (HanpuMep, NonynycTbiHb
M NYCTbIHb). Y HUX UCTbs M60 Menkue, NMb0 BMAOM3MEHEHDI B KOMOUKM (KaKTyC) UK MsICU-
cTble 06pa3oBaHus, HakanaMBarowwme Boay Npo 3anac (ano3). B nbom cnyyae Takune nncTba
ncnapsoT Mano BoAbl.

MpakTnyeckas 4acTb

Llenb pa6ortbi: BbiCHUTL KaK BAMSIET, NONMB PacTEHUs HA KOMMYECTBO UCMapsieMON BOAbI.
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Puc. 21. lNonvs pacteHus

O6opyaoBaHue:

1. KOMMbIOTEP C NPOrpamMMHbIM obecneyeHnem

2. v3MepuTenbHbIn UHTepdeiic

3. 4aTyuK Temneparypel

4. [0aTYMK BNAXHOCTK.

YcraHoBKa napaMeTpoB U3MEPEeHNH:

* Y4acToTa — KaXAylo CEKYHAY;

* 3amepsbl — 1000.

lMopspok npoBegeHuns sKCrnepUMeHTa:

1. MogrotoebTe KK (nnm MNK) ang npoBeaeHns onbita.

2. Opgetb LennodaHoBbIM NaKeT Ha CNATUUANIOM, MOMECTUTb Tyaa AaTYMKM TEMNEPATYpbl U
B/TAXXHOCTW M NMIOTHO 3aBA3aTb Maker.

3. NpoBecTn n3mMepeHna TemnepaTypbl U BAAXHOCTKU, KOr4a 3eMNs B rOpLUKE C pacTEHUEM
cyxasi.

4. MpoaHanuM3nMpoBaTth MONYYEHHbIE AAHHbIE.

5. Monutb pacteHus, BbINMB 2 NUTPa BOAbI.

6. MpoBecT M3MepeHns TeMmnepaTypbl U BAAXHOCTA NOCNE NosuvBa.

7. NpoaHann3npoBaTthb MOSlyYeHHbIE AaHHbIE.

8. Caenatb BbIBOAbI.

O6paboTka n aHann3 pesysbTaToB:

Pe3ynbTaTbl U3MEPEHWI 3anuwKTE B Tabauuy

TeMnepaTypa v BNaXxHOCTb BO3Aiyxa A0 1 nocne nonusa (okono 15 vac.)

Bpems (c) TemnepaTtypa TemnepaTypa oko- | BnaxkHOCTb BO3ayxa | BnaxHOCTb BO34yXa
OKOJ/O pacTeHns | N0 pacTeHus Nnocne | OKOJO PacTeHUs 4O | OKOMO pacTeHus no-
po nommea (°C) nonuea (°C) nonuea (%) cne nonvea (%)

0
300
600
900
BbiBOAbI:

CchopMynupy#Te BbIBOAbI MO BOMPOCaM.

1. Kak BnuseTt, nonvB Ha MHTEHCUBHOCTb MCMNApeHns BOAbI Y paCTeHMFI?

B conepxxaHue
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2. 3a4eM pacTeHune ncnapset sogy?
3. Yem 0bycnoBneHa HenpepbIBHOCTb BOCXOASILLEr0 TOKa BOAbl Y pacTEHWUI?
4, B KaKkmx npoueccax Xu3HeaesTeNbHOCTU pacTeHUI YYacTBYeT Boaa?

JlabopaTtopHas pabora N° 4.

TypropHoe coCTosiIHNe K/1eTOK

TeopeTtnyeckas 4actb

Typrop — HanpsiKEHHOE COCTOSIHWUE KNIETOYHON 060104kK. OH 3aBUCUT OT COAEPXKAHUS BO-
Abl B KNeTKax. YMeHbLIeHNe KOIMYECTBa BOAbl B K/IETKAX BeAET K MOHWXEHMIO Typropa, U B pe-
3ynbTaTe 3TOr0 PaCcTeHWsi CTAHOBATCSA BSANbIMY, YBSIAWMWMM,

Ha copgepaHun B KneTkax BOAbl CKa3blBAETCA KOHLUEHTPaUUS paCTBOPEHHbLIX BELEeCTB B
OKpY>atoLLlen BoAHON cpeae. MNpu KOHLETpaLmmn conen, caxapoB U APYrux BELLECTB, PaBHOM
MX KOHLEHTpaLMK B uuTonnase (M30TOHUYECKON), TYprop NOAAEPXUBAETCS Ha pusnonoruye-
CKM ONTMManbHOM YpOBHeE. Mpy NOBbILEHHOW KOHLEHTpauun conen (rMnepToHMYeckon) Typ-
rop ocnabeBaeT, Npy NOHMXKEHHOMN (TMMOTOHMYCKMOMN) — MOBbILLIAETCS.

Typrop vMeeT 60/blIOe 3HAYEHUE ANS XM3HU pacTeHun. OH onpeaensieT yrnpyrocTb KAeToK
W TKaHel B3pOCNbIX PacTEHMM, MPOPOCTKOB, MOAAEPXMUBAET NIUCTbSI U APYrMe OpraHbl pacTeHus
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 Marepmasnbl: UMDPOBON AATUMK SNEKTPONPOBOAHOCTY, BOA],

1M pacTBop xnopuaa HaTpus, NPObUPKK, WITATUB, XMMUYECKME CTakaHbl, PUIbLTPOBaNbHasN
ByMara, HOX UnK CKanbnenb, TMHENKA WX WTaHreHUWUPKYb.

MpeaMeTHble CTeka, NpenapoBasbHbIe CTEeKNa, NpenapoBasibHas Urna, NUHUET, CNMPTOBKA,
CMWYKM, MUNETKA, METUNEHOBLIN CUHWI, (PUNBbTPOBaNbHas bymara, MMKPOCKON, MPOPOLLIEHHbIE
CeMeHa U NYKOBULbI C KOpeLLKaMu.

TexHuka 6e30nacHoOCTH:

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

2. CobntopaliTe 0OCTOPOXXHOCTb Mpu paboTe ¢ NpenapoBasibHbIMK UFNAMKU, NPEAMETHBIMU U
MOKPOBHBIMW CTEK/IAMK BO M3beXaHue YKONOB 1 NOpe30B.

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

4, CobntogaiTe npaBuna paboTbl CO CMMPTOBKOW BO M3beXaHne 0XKOroB.

5. MpuctynainTe k paboTe TOMbKO TOrAa, Koraa ybeauTech B MCMPABHOCTU MUKpOCKona. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu pabote C HAM B OTHOLIEHUM NMOPAAKa AENCTBUN.

6. Mo okoHYaHWKM paboTbl NpuBeanTe B NOPSLOK paboyee MecTo.

lMopsigok npoBegeHns 3KcnepuMeHTa:

1. N3 MsakoTu kNybHsa kapTodens BolpexbTe ABa 0AMHAKOBbLIX bpycouka pazmMepoM 50x5x5
MM 1 TOYHO U3MEpPbTE UX ASINHY.

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

3. M3MepbTe 3neKTponpoBOAHOCTb BOAbl M pacTBOpa NMOBAPEHHON COMM C MOMOLLbLIO Lnd-
POBOro AaTymKa 3N1eKTPOrnpoBOAHOCTMU.

4, OavH bpycoyek kapTodens (obpasel 1) nomMecTuTe noMecTuTe B NpobUpKyY C BOAOK, @
BTOpON (06pasel 2) — B 1 M pacTBop xnopuaa HaTpus.

3. Yepes 20—30 MUH BblHbTE HPYCOYKM U3 NPOBUPOK U 0BCYLINTE Ha UNBTPOBANIbHOM BY-
mare.
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4. BolpexbTe U3 kapTodens TpeTun 6pycodek Takoro e pa3mepa. OH MOCNYXUT KOHTPOSb-
HbIM 06pa3LOM B BalLEM OMbITE.

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

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

7. Mo pe3ynbTaTaM U3MepeHUn caenanTe BbiBO, Kakoi TN pacTBopa (FMNOTOHWUYECKNHN,
M30TOHWMYECKUM, TMNEPTOHNYECKNIA) HAXOAUCS B KaXXAoM Npobupke.

8. MNepenente coaepxmmoe NPobUPOK B ABa OTAENbHbLIX MaNeHbKMX CTakaHa U U3MepbTe
3NEKTPONPOBOAHOCTb B HUX. [JaHHble BHECUTE B Tabnuuy.

9. Mo AaHHbIM Tabnuupbl paccyuTaTe M3MEHEHME 3IEKTPONPOBOAHOCTY B 06OMX ClyyasiX.

Ba)xHO B Hayane paboTbl NPOKOHTPOIMPOBATb TOYHOCTb N3MepeHUs BpyCcoUKoB U3 KyOHS
KapTodensi, YTobbl B AaNbHENLIEM Pa3NNUMS B ANIMHE Obl/IN XOPOLLO 3aMETHbI.

Obpamume sHuMaHue!

CnepyeT 06paTuTb BHUMAHME YYEHMKOB Ha TOM, 3a4eM Obln B3ST TPETUIA BpyCcoYeKk KapTo-
dens ans KoHTponst (06bEKTUBHOE CPABHEHWE TYPrecLEHTHOrO COCTOSIHMS), NMOYeMy TpeTUn
6pycok 6b11 Bblpe3aH He cpasy, a Nocne NpoBeAeHns OnbiTa, nepes CaMblM CPaBHEHUEM (4TO-
6bl NpeaoTBpaTUTL MOTEPIO TYPropa U3-3a BbiCbIXaHUs).

Ecnn B WKONe 4OCTaTOMHOE KOMMYECTBO AAaTYMKOB 3N1EKTPONPOBOAHOCTM, TO AAHHbIE MO
AnvHe 06pasuoB B Tabnumuy He 3aHOCATCS, NOCKO/bKY BbIBOAbLI O TUMNE pacTBOpa MOXHO cae-
NaTb MO U3MEHEHWIO 3NEKTPONPOBOAHOCTU. B 3TOM Cnyyae BpeMsi OMblTa MOXHO YMEHbLWMUTb [0
10 MWH, JOCTaTOYHbIX ANS U3MEHEHWUS MoKasaTens 37eKTPonpPOBOAHOCTU. DNEKTPOMNpPOBOA-
HOCTb BO3pacTaeT npu UCnosb30BaHMN MNOTOHNYECKOrO pacTBOpa M YMEHbLIAETCS B pacTBO-
pe rMnepToOHNYECKOM, 0CTaBasiCb HEM3MEHHON — B M30TOHUYECKOM.

Ecnu B WKoOMe HefoCTaTOUMHO AATUMKOB 3N1eKTPONPOBOAHOCTH, TO pEKOMEHAYETCS UCMONb-
30BaTb OAMH AATUYMK B [AEMOHCTPALMOHHOM BapuaHTe, a OCTaslbHble yyeHue byayT onpeaensTb
TONbKO U3MEHEHMWe ynpyrocT 1 AnvHbl 06pa3Los.

MpenctaBnexne pe3ynbTaToB HabntoaeHMN

Mokasatenu O6pasey 1 O6pasey 2 KoHTponb

Tun pacTBopa rMNOTOHNYECKNI rMNepTOHUYECKUIA -

/3mMeHeHue ynpyrocTu

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

[Jn1Ha B KOHLIE OMbITa, 50
MM

M3MeHeHune A/IMHbI, MM -

DNeKTPonpoBOAHOCTb
B Hayane onbiTa, MKCM

DNeKTPOonpoBOAHOCTb
B KOHLIE onbITa, MKCM

M3MeHeHue 3neKTpo-
npoBOAHOCTU

BbiBOADI:

CchopMynupy#Te BbIBOAbI MO BONPOCaM.

1. OcTanucb N1 NepBebIi U BTOPON BPYCOYKM B TYPreCLEHTOM COCTOSIHAM U MOYeEMY?
2. Kak TypropHoe AaBfieHue 3aBUCUT OT KOSIMYEeCTBa BOAbl B KNETKax?
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3. Kak TypropHoe AaBneHue 3aBMCMT OT KOHLIEHTpaUMu CONen B OKpyXKatowen cpeae?

KoHTponbHbIe BONPOCHI:

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

poB, yBAAAOT?

OtBeT:

* B XapKylo Moroay yBeNMYMBAETCS UCMApeHUE, U KNETKN INCTLEB PACTEHWA TEPSIOT BOAY;

* YMeHbLLEHME KONNYeCTBa BOAbI B KNETKax MPUBOAMUT K CHUMXKEHWMIO TYpropa, YTo Bblpaxa-
eTCs B yBAAaHUWN TUCTLEB.

2.MoyeMy yBAAAKOT pacTeHUs MpU 3aCOSIEHUW NOYB?

OtBeT:

* MPK 3aCONIEHMN MOYB MOBbLILIAETCS KOHLIEHTPaLMsI CONIEN B OKPYXaloLLen BOAHOW cpeae
CTAHOBMTCS TMMNEPTOHNYECKOW, M BOAA M3 KOPHEN HAYMHAET MOCTynaTb B NOYBY;

* NoTepsi BOAbl KOPHAMM HapyLLaeT BOCXOASLUMIA TOK BOAbl MO BCEMY PaCTEHUIO, KOTOpe
MOCTOSIHHO TepsieT BoAYy Ha (hOTOCMHTE3 U TpaHCUpPaUuIo;

* YMeHbLLEHME KONNYeCTBa BOAbI B KNETKax MPUBOAMUT K CHUXKEHWMIO TYpropa, YTo BblpaXxa-
eTCs B YBAAaHUN pacTeHus.

3. BbibepuTe BEpHbIii OTBET:

1. Typrop npeacTaBnsieT coboi:

a) pasHOBMAHOCTb OCMOTMYECKOrO [aBMEHWS;

6) pe3ynbTaT AENCTBUSI COCYLUMX CUNT;

B) HaNPsHXKEHHOE COCTOSIHME KIETOYHOM 060/104KY;

) U3MepsiEMbIi YPOBEHb OCMOTUYECKOTO AaBMIEHMSI.

OtBeT: B.

JlabopatopHas pa6ota N° 5.
3HayeHMe KyTuKybl  NPo6Ku B 3aLyuTe pacTeHni oT ncnapeHns

TeopeTnyeckaa Yactb

KyTukyna — 370 6€CCTPYKTYPHbINA CNOW, CEKPETUPYEMBIN SMUMAEPMMUCOM U NMOKPbIBAOLLMI
ero. OH COCTOUT rnaBHbIM 06pa3oM M3 BOCKONOLOOGHOMO BellecTBa KyTWHA, HEMPOHMLIAEMOro
ANs BOAbl M ra3oB. YacTMyHasi NPOHMULAEMOCTb ANS1 HUX KYTWUKYNbl B LEOM 06bsCHSETCS
APYrMMU eé KOMMNOHeHTaMU. OBbIYHO YEM OHA TOJILLE, TEM HMXKE MHTEHCMBHOCTb KYTUKYISIp-
HOM TpaHCnMpaumun. ECnn oHa TOHKas, Kak, HanpuMep, Y HEKOTOPbIX NManopoOTHWUKOB, TO pac-
TeHue MoXeT TepsiTb vepe3 Hee 30—45% Boabl. BepxHsst MOBEPXHOCTb JIMCTbEB ABYAOSb-
HbIX, 06/lyyaeMasi NPsSIMbIM COJTHEYHbIM CBETOM U 0ObIYHO CUbHEE, YEM HWXHSS, 06ayBae-
Masi BETPOM, 4acCTO MOKpbiTa M 6onee TONCTbIM CNOEM KyTMKYsbl. BockonoaobHble
KOMMOHEHTbI 3TOr0 Cnost (BK0Yas U COBCTBEHHO pacTUTENbHbIN BOCK) MOMyT NMPaKTUYECKM
MOMHOCTbIO OCTAHOBUTb KYTUKYNSAPHYIO TPaHCMMpaLmio. KpoMe Toro, MCTbsl C TONICTON KyTU-
Kynoi 0bblYHO rnagkue u bnectswme, T. €. OTpaxaloT OOoMbLIeE CONHEYHOrO U3NYYEHUS U
MEHbLLE HarpeBaoTCs.

NS BbISICHEHWS 3aLUUTHON PONM KYTUKY/bl M NMPOBKM MOXHO B3siTb KNyOHM kapTodens, no-
KpbITble NPOBKOBOM TKaHbO, M A6MI0KK, MOKPLITbIE KYTUKYIOM (MO0 OAHONETHWE U ABYX-
-TpéxneTHune noberv o4HOro B1Aa pacTeHnM 0aMHAKOBbIE NO Macce). Jlyylle BeTKM pe3aTb Ha
KYCKV onpeaeneHHoro Bo3pacTa, 0AMHAKOBbIEe N0 Macce 1 napaduHOM 3anansaTb Cpe3bl.

MpakTnyeckas 4acTb

Lenb paboTbi: BbIICHUTb POSb KYTUKY/bI M MPOOKM B 3aliuTe OT ucnapeHus Boabl C no-
BEPXHOCTW KOPHEN, N06eroB u KybHen.

O6opyaoBaHue N Matepmanbl: [Ba CBexux 5610ka n aea knybHs kaptodens, Bechl,
HOX, MOSIM3TUNIEHOBLIE NULIEBbLIE NAKETbI, AATYMK OTHOCUTENBHON BNAXXHOCTU BO3AYXa.
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TexHnKa 6e30MacHOCTH:

1. Nepea HayanoM paboTbl ocBoboaMTE paboyee MECTO OT NOCTOPOHHMX NPEAMETOB.

2. CobntopaliTe 0OCTOPOXXHOCTb Npu paboTe ¢ NpenapoBasibHbIMK UrNaMK, NPEAMETHBIMU U
MOKPOBHBLIMK CTEKIAMK BO M3beXaHWe YKONOB U NOpPe30B.

3. He ponyckaiTe nonaaaHvs KpacuTenst Ha KOXYy, rnas3a 1 oAexay.

4, CobntopganTe npaBuna paboTbl CO CNMMPTOBKON BO M36EXaHME OXXOroB.

5. MpucTtynaite Kk paboTe TONbKO Toraa, Koraa yoeamTech B MCMPaBHOCTM MUKpOCKOMa. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu pabote C HAM B OTHOLIEHMM MOPSAAKA AENCTBUN.

6. Mo okoHYaHWKM paboTbl NpuBeauTe B NOPSLOK paboyee MecTo.

lMopsigok npoBegeHuns 3KCnepuMeHTa:

Bo3bMuTE MO ABa NPUMEPHO OAMHAKOBLIX NO Macce KNybHs kaptodens u sbnoka. Mo oa-
HOMY W3 HUX OYUCTbTE, TO €CTb CHUMMTE C/I0/ NMOKPOBHOM TKAHW HOXOM.

M3mepbTe ¢ nomoLbio LncpOBOro AaTunka BaXXHOCTb BO3AyXa B nomelleHun. BHecute
[aHHble O BMIAXHOCTW B Hayane onblTa B Tabnuuy (oanHakoBas Ans Bcex 06pasuos).

PackpoiiTe NONM3TUIEHOBLIV NAKET U MOMECTUTE B HEr0 NEPBbIN 06pa3eL 1 BKIIOYEHHbIN
LUMPOBOIA AAaTUMK OTHOCUTENBHON BIAXHOCTU BO3AYyXa.

3aKpoWTe NakeT W BblAaBUTE U3 HEro BO34YX, a 3aTEM repMeTU3NpymTe Naker, nepessi3as
€ro Pe3unHKOM, LWNaraToM Mn CKOTYEM.

Yepe3 5 MMH OTMETbTE MOKa3aHWs AaTynka U BHeCUTe ux B Tabnuuy.

MosTopuTe NyHKTbI NONQ 3—5 Ans ocTanbHbIX 06pasLoB.

PaccunTaiiTe Ha CKONbKO NPOLIEHTOB BO3POC/1a OTHOCUTENIbHAS BNAXXHOCTb BO3AyXa B KaX-
[IOM rakere.

Obpamume sHuMaHue!

Ecnm KonuyectTBo AaTYMKOB NO3BOMSIET, MOXHO CAenaTb M3MEpeHUs OAHOBPEMEHHO BO
BCEX YeTblpex nakeTtax. ECM AaTuMKOB HEMHOrO, TO LienecoobpasHo pasaenuTb Kiacc Ha rpyn-
nbl N0 4—5 yenosek Ha BpeMsi paboTbl.

MpeacTaBneHne pesynbTaToB HabMAeHUN

Uccnepyemble 06pas-

bl OTHOCUTE/IbHAsA BNAXHOCTb BO3AyXa

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

OuunweHHoe 9610Ko

OumLLEHHBIN KapTo-
denb

HeouuLeHHoe 9610Kk0

HeoumLeHHbIN KapTo-
denb

BbiBoAgbI:

CchopMynupy#Te BbIBOAbI MO BONPOCaM.

1. Kakoe 3HaueHue UMEKT KyTWKyna v npobka B UCMApeHUn BOAbl pacTeHuneM?

2. Kakas nokpoBHas TKaHb B 60MbLUEN CTEMEHU BAMSIET HA WUCMAPEHWe BOAbl PacTeHUEM?
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JlaboparopHas pabora N° 6

O6HapyxeHne HUTPAToB B JINCTbAX

Teopetunyeckas 4YacTb

A30T nMeeT 60/blLOe 3HaYEHNE B XM3HM pacTeHnid. OH BXOAMT B COCTaB OENKOBbIX Be-
LLeCTB, NMNOMAOB, HYKNEUHOBLIX KMCNOT, XN0podunna u apyrux BaXKHbIX OpraHUYecKux Co-
€AVMHEHNN. A30T MOCTYNaeT M3 NoYBbl B OCHOBHOM B BUAE HUTPATOB M CONen aMMoHust. Conu
a30THOW KWUCnoTbl (HATPaTbI), NOCTYNast B KOPHW PacTEHWWA, BOCCTAHABMBAIOTCS B XMBbIX KNET-
KaxX KOpHS 0 aMMMaKa M, CBA3bIBasiCb C KETOKMCN0TaMm, 06pasyoT aMMHOKMCIOTbI, KOTopble
3aTeM MOryT UCNONb30BaTbCA Ha NoCcTpoeHune 6enkoB. OAHAKO YacTb HUTPATOB C BOAHbLIM TO-
KOM MOXET MOAHNUMATLCS B INCTbS. B NNCTbsX NpoNCXoanT OTOXMMUYECKOEe BOCCTAHOBIEHNE
HWTPATOB W AENbHENLLIEE Ero BKIOYEHWNE B CUHTETUYECKME NPOLIECCHI.

OnbIT TpebyeT noarotoBku. MonoBuHy noberos 3a AeHb 4O NpoBeAeHust paboTbl Heobxoaw-
MO cpe3aTb (NNWKNTb KOPHEBOrO NWUTaHUSA) U NOCTaBUTb B BOAY Ha CBETY (AN (UTOXMMUYECKO-
r0 BOCCTAHOBNEHWNS HUTPATOB). BTOpyto NONOBMHY Noberos cpe3atoT HEMOCPEACTBEHHO nepes
OMbITOM.

[paKTnyeckas 4Yactb

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

O6opynoBaHmne M MatTepuasnbl: Nobern KOMHaTHbIX pacTeHui (banb3aMmUHa, CUHIOHUY-
Ma UM BbICTPOPACTYLUMX BUAOB CEMENCTBA KOMMENIMHOBbIE — TPaAeCKaHUMK, 3e6puHbI, CET-
Kpeasuu), CTynka C NeCTUKOM, HOXHMLbI, BOPOHKA, Mapnst UM OGUHT, XMMUYECKWIA CTakaH Ha 50
MJ1, UMPOBOM AATUMK KOHLEHTPALMM MOHOB, SNEKTPOA HUTPAT-aHMOHOB, 3NEKTPO/ CPpaBHe-
HUSL.

TexHuka 6e30nacHoOCTH:

1. Nepen HavanoM paboTbl ocBOHOANTE paboyee MECTO OT MOCTOPOHHMX MpPeaMETOB.

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

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

4, Cobntopaite npaBuna paboTbl CO CMMPTOBKOMN BO M3BEXaHME OXXOroB.

5. MpucTtynanTte K paboTe ToMbKO Toraa, Koraa yoeautech B UCMPaBHOCTM MUKPOCKOMNa. Tou-
HO BbIMNONHANTE YKa3aHMs yuuTenst npu paboTe C HAM B OTHOLLEHWUM MOpsiiKa AENCTBUN.

6. Mo okoHYaHWKM paboThl NpuBeAUTE B NOPSLOK paboyee MecTo.

lMopsigok npoBegeHns 3KcnepuMeHTa:

1. OTaenuTe NUCTbs OT NOBEroB, a 3aTeM C MOMOLLbIO HOXa Ha NOAZLOHE WUMK CneunanbHOM
AOLLEYKe MEeNKO NopeXbTe NIMCTOBbLIE MNACTUHKM M YepEeLLKM CBEXECPE3aHHOro pacTeHus Tak,
yTOb6bI 3aMONHUTL CTYMKY Ha AiBE TPETM.

2. PasmenuTe 0bpasel B CTynKe A0 KawuueobpasHoM Macchl.

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

4. MNepeHecunTe KAWLy Ha Mapso 1 OTOXMUTE eé, cobpaB «y3eNKoM» YeTblpe KOHLa Map-
nn.

5. Ecnu cnolt pacTMTENbHOrO COKa MOJyYnncs MeHee 2 CM, NOBTOPUTE AEUCTBUSI 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 3/1EKTPOALI, NPOM3BEAMTE NSTb U3MEPEHWUI U BHECH-
Te AaHHble B Tabnuuy.

8. MoeTopuTte aenctamst NONQ 1—7 C NUCTbSMU PaCTEHWS, BbIAEPXXAHHOTO B TEYEHWE CYTOK
Ha BOAHOM NUTAHUN.

9. PaccuuTtaiTe cpefHee apudMeTMYeckoe KOHLEHTPAUUK HUTPATOB ANst 060Mx Npob coka
1 CPpaBHWTE MONYYEHHbIE 3HAYEHMSI MEXAY COOOM.
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Obpamume sHumaHue!

MoMMMO noBeroB MOXHO MCMONb30BaTb SIUCTbS PAaCTEHUW C YKOPOYEHHbIMM Moberamu
(xnopouTyM, ApuMMONCKC, Hedponenuc), a BMECTO KOMHATHbIX pacTeHUn — 1 NpUobpeTeH-
HYIO 3e/eHb (CanaT, NeTpyLuKa, YKpon) Nnbo NUCTbS CENbCKOXO3SMCTBEHHBLIX PacTEHWI, NpuHe-
CEHHblE y4YEeHMKaMW.

[ANsi yCKOpEHWs NMoAroTOBUTENbHOM YacTu paboThbl yuMTENb MOXET Ha Fnasax Knacca us-
MENbYMTb NINCTbA B BnieHAepe 1 pa3aaTb YYEHMKAM roTOBYIO Kalmuy Nnbo cpasy OTKaTbll COK
NUCTbEB. B 3TOM Crlyyae Ha ypoke MOXeT bbITb BbiNOMHEHA BTOopasi nabopaTopHas paboTa nu-
60 nccneaoBaHO HECKOJIbKO BUAOB PaCTEHUN.

MpeacTaBneHne pesynbTaToB HabMAEHUN

Cymma, CpegaHee,

WUccnepyembie 06pasubl KOHUEHTpaUuusi HUTPATOB, MONb/N Monb/n Monb/ N

1 2 3 4 5

CBexxecpesaHHble IMCTbS

Bblﬂ,ep)KaHHble JINCTbA

BbiBOAbI:

CdopMynmpy#Te BbIBOALI MO BOMPOCAM.

1. Kakne UCTOYHMKM HUTPATOB ANS PpacTEHUN Bbl 3HAETE?

2. CyLLecTBYIOT HOPMbI MO COAEPXKaHWUIO HUTPATOB. ONacHO N ANs YenoBeKa MOoBbILLEHHOE
coAep>XaHWe HUTPATOB B pacTeHusaX?

OueHka ¢M3MOJ10I'W-IGCKMX pe3epBoB Cepﬂe‘-lHO'COCYAMCTOﬁ CUCTEMDI

JlabopaTopHas paborta N2 1.

«W3MepeHune apTepuanbHOro AaBjieHUs nNpu nomowm uudposoin nabopatopun
Releon Lite”
Lenb paboTtbi: 03HaKOMUTLCS C METOAAMM OLEHKM COCTOSIHUSI CEpAEYHO-COCYAUCTON Cu-
CTEMBbI.
3agaun:
* OLEHUTb pe3epBbl cepaLa No onpeaeneHunto CUCTONMYECKOro U MUHYTHOrO 0bbemMa B Mo-
Koe 1 nocne hu3n4eckon Harpyskm;
* OLIEHUTb YCTOWYMBOCTb K FMMOKCWM, UCMONb3ys NPoby C 3aAepXKoM AblXaHus;
* OLIEHUTb COCTOSIHWE KapAMOPECNUPATOPHOM CUCTEMbI, UCMONb3Yys NPoby C 3aAepXKKOM
AbIXaHus;
* OLIEHWUTb COCTOSIHNE KapAMOPECNMPaTOPHON CUCTEMBI, UCMONb3ys Npoby KpemnToHa.
TeopeTnyeckad Yyactb
TpaHCcnopTHast ponb CUCTEMbI KPOBOOOpaLLEHNS MMEET BaXKHOE 3HaYeHue ans obmeHa Be-
LIECTB W 3HEPriM KaK B MOKOE, TaK U NpU ABUraTeNbHOW AesTeNbHOCTU. PU3nonornyeckue mc-
CNeaoBaHMs HanpaBneHbl Ha BbISIBNIEHWE 3aKOHOMEPHOCTEW AEATENbHOCTM Cepaua M COCy/oB.
KpoBoobpalleHne obecrieunBaeT BCe npoueccbl MeTabonmsama B OpraHuM3Me 4esnoBeka K
MO3TOMY SIBASIETCA KOMMNOHEHTOM PasnnyHbIX YHKLUMOHANbHBIX CUCTEM, ONpeaensowmnx ro-
MeoCTa3. BbINONHAS 0HY U3 rMaBHbIX PYHKLMN — TPAHCMOPTHYIO— CEPAEYHO-COCYANCTas Cu-
cTema obecneumBaeT pUTMUYHOE TeyeHne HU3N0Nornyecknx 1 BUOXMMUYECKMX NPOLIECCOB B
opraHusMme yenoseka. K TkaHsIM M opraHaM Nno KpPOBEHOCHbIM COCYAaM AOCTaBASKOTCS BCe
HeobxoauMble BellecTsa (benku, yrnesoabl, KNCNOpPoA, BUTaMWHbI, MUHEPasbHble COMN) U OT-
BOASTCS NPOoAYyKTbl 06MeHa BELLECTB U YrNEKUCbIN ras.
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Cepae4HO-CocyanCTast CUCTEMA BbINOJHAET PEryNISTOPHYIO M 3aLUMTHYIO DYHKLMK U B CO-
APYXECTBE C HEPBHOW W ryMOpasnbHOW CUCTEMaMM UrPaeT BaXkHYO posib B obecneyeHnu Le-
NIOCTHOCTW opraHuaMa. CocyaucTas cucTeMa AENUTCS Ha KPOBEHOCHYIO M MMdbaTUYeckyto. 3Tu
CUCTEMbl @aHAaTOMMUYECKM M (DYHKLMOHA/BHO TECHO CBS3aHbl, AOMONMHAT Apyr Apyra. Kpose-
HOCHasl CUCTeMa COCTOMT U3 LIEHTPanbHOrO OpraHa KpoBOOGpalleHMs — cepaua, puTMuYe-
CKMEe COKpALLEHMS KOTOPOro AAOT ABUXEHWE KPOBM MO COCYAaM, M CaMMX COCyaoB. JIuMmbaTu-
yeckasi CUCTEMA COCTOUT M3 NMMAATUYECKUX COCYI0B, Y3/10B U NMPOTOKOB.

Ba)KHelLIen XapakTepUCTUKON MpPOV3BOAUTENBHOCTU CepALa SABMSETCA CUCTONMUYECKMIA
061bEM, XapaKTEPUCTUKOW KOTOPOro SIB/SIETCS apTepuanbHOe AaB/IEHNE.

ApTepuanbHOE aBIEHNE — 3TO AABJIEHWE KPOBM B KPYTHbIX apTEPUSX YEOBEKA.

CucTonnyecknii 06bEM- 3TO KOSIMYECTBO KPOBM, BbibGpacbiBaeMoe Xenyaoykamu cepaua
MpyU OHOM COKPALLEHUMN.

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 npakmu4eckol mMeduyuHe.

J.L. Poiseuille 8 1828 200y 0718 npamo20 u3mepeHUs 0as/ieHUsa 8 apmepuu KUusomMHO20
npumeHus pmymHsil moHomemp, a C.Ludwig, coeduHus e20 ¢ dsuxywumca 6apabaHom, snep-
8ble 3anucas ny/ibCUpYOWYI Kpusyo 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 apTepuasnibHoOro AaBfEHMUS:

Cuctonunyeckoe (BepxHee) aptepuanbHoe aasnenHue (C[1) — 3To ypoBeHb AaBeHus KpoBK
B MOMEHT MaKCMasibHOro COKpaLleHus cepaLa, XapakTepusyeT COCTOSIHUE MUOKapaa NEBOro
xenyaodka u pasHaetcs 100—120 mm pr.cT.

Ouactonnyeckoe (HWXHee) apTepuanbHoe fasnenue (L) — 370 ypoBeHb AaBNeHUs KpoBW
B MOMEHT MaKCMMasnbHOro paccnabnenuns cepaua, XxapakrepusyeT CTeneHb TOHyca apTepualib-
HbIX CTEHOK U paBHseTcsa 50—80 MM pT.CT.

KpoBsHOe faBneHve — AaBeHWe, KOTOPOE KPOBb OKA3blBAET HA CTEHKN KPOBEHOCHbIX CO-
CYAOB, WM MPEBbLILLEHNE [ABNEHNUS XUAKOCTU B KPOBEHOCHOM CMCTEME Haj aTMOC(EpHbIM. Bbi-
LENsoT Cneaytowme Buabl KpOBAHOrO AaBNEHNUS: BHYTPUCEPAEYHOE, KanuISpPHOE, BEHO3HOE.

ApTepuanbHoe AaBieHne U3MepseTcs B MUIIUMETPAX PTYTHOrO CTon6a, COKpaLleHHO MM
PT.CT. 3Ha4YeHVe BeNnYMHbl apTepuanbHoro aasneHus 120/80 o3HayaeT, yTo BeMUMHA CU-
CTOMIMYECKOro AaeneHuns paBHa 120 MM pT.CT., @ BeNWYMHA AMACTO/IMYECKOr0 apTepuanbHOro
AaBneHnsa pasHa 80 MM pT.CT. Pa3HOCTb Mexay BENNMYMHAMMU CUCTOSIMYECKOrO U AMacTonuye-
CKOro [aBNEHWIA Ha3blBaeTcs MynbcoBbiM AaBneHuneM (M). OHO Noka3biBaeT, HACKObKO CU-
CTONNYECKOE AaBfieHne NpeBbllaeT AUacToIMYecKoe, YTo HeobXxoanMOo ANs OTKPLITUS NOny-
JIYHHOrO K/lanaHa aopTbl BO BpeMsi CUCTONbl. B HOpMe nynbcoBOe AaBfieHWe paBHO
35—55 MM prT.cT.
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BennunHa KpoBSIHOrO AaBfEHMS 3aBUCUT OT TPEX OCHOBHbLIX (PAKTOPOB:

* YacTOTbl U CUNbl CEPAEYHbIX COKPALLEHWN;

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

pa3oM, apTepunon u BeHyN;

» 06beMa LUMPKYNMPYIOLLENA KPOBU.

ApTepvanbHOe AaBNeHUEe 340POBOro YesnioBeka ABMSETCS BEIMUNHON AOBOIbHO MOCTOSIH-
HOW, OAAHAKO OHO BCerza noaBepraeTcst HeboNbLIMM KONebaHWsM B 3aBUCMMOCTYU OT a3 aes-
TeNbHOCTU cepaua v AblxaHusi. KpoBonoTepy BeayT K CHWDKEHWIO KPOBSIHOrO [aBfieHns, a nepe-
nMBaHMe 6ONbLIOrO KOMMYECTBA KPOBM MOBLIWAET apTepuanbHoe AaBneHve. BennuuHa aaene-
HWS 3aBUCUT OT BO3pacTa. Y [IeTeN apTepuanbHOE aBNEHNE HUXKE, YEM Y B3POC/IbIX, MOTOMY
YTO CTEHKM CoCcyaoB bonee 3nacTUYHbI.

ApTepuanbHoe AaBfieHne MOXHO M3MepuTb C NoMoLbio npubopa cpurMmomaHomeTpa (To-
HOMeTpA).

CoBpeMeHHble UMdpoBble MOlyaBTOMAaTUYECKME TOHOMETPbI MO3BONAIOT OFPAHUYNTLCS
TONbKO HabopoM faBneHust (A0 3BYKOBOrO CMrHana), LanbHeiwwi cbpoc faBneHus, perucrpa-
LMI0 CUCTONNYECKOrO M AMACTONMYECKOro AaBNEeHUs, UHOrAa — Mynbca U aputMmm, npubop
npoBOAUT CaM.

ABTOMaTMYeCKne TOHOMETPbI CAMK 3aKauMBaloOT BO34YX B MaHXETY, MHOr4a OHWU MOTYT Bbl-
AaBaTb AaHHble B UM(MPOBOM BUAE, ANS NEpeaayy Ha KOMMbIOTEP UK apyrue npubopei.

MOMOLLb YYUTEJIO

3TO MHTEPECHO:

K. Vierordt ncnonb3osan curmMorpacuio 4ns HENPSIMOro U3MEpPEHUs AaBleHNs KpoB#
y yenoseka. B TeueHun nocnegytowmx net kumorpad Jlroasura MHOroKpaTHO ycoBep-
WweHcTBoBancs. Ha ero 6ase E.J. Marey B 1876 r. n3rotoBun naetusmorpad, KOTOPbIN
MO3BOS HEMPSIMbIM METOAOM OMNPEAENsATb CUCTOIMYECKOE M AMACTONIMYECKOE apTepn-
anbHOe JasfieHue. B mocneacTBMm 3TOT METOA MOJSTyYMn Ha3BaHWE OCLMIOMETPUYECKO-
ro.

G. Gartner B 1899 roay co3gan cneaytollee nokoneHne annaparta ans HeMHBasnBHOro
N3MepeHnsa apTepuanbHOro AaBfeHNS U Ha3Bas ero TOHOMETPOM. TpeMs rogamu paHb-
we 15 pekabpst 1896 r. B TypuHckon rasete «GazzettamedicadiTorino» 6bina onyénmko-
BaHa ctaTbs «Unnuovosfigmomanometro», B koTopon aBTop S. Riva-Rocci onvcan
OpWUTMHasbHLIN METOL HEMPSAMOro U3MEPEHUS apTepUasbHOro AABNEHMS C MOMOLLbIO
PTYTHOro cchMrMOMaHOMETPa CBOEW KOHCTPYKUMK. MeTon PuBa-Poyun 6bin npeaensbHo
MpocT. B BenocunegHyto LWKHY, OMOACHIBAOLLYIO BEPXHIO TPETb Myieya M COeANHEHHYHD
C PTYTHbIM COUrMOMAHOMETPOM, PE3MHOBOM rpyLLel, HarHeTancs Bo3ayx. ®mkcmposa-
NOCb AaBNeHMe, NPy KOTOPOM MpekpaLLanach nysbcaums, YTo COOTBETCTBOBAIO CUCTO-
NINYECKOMY AaBfIeHUI0. 3aTeM U3 LWKHbI AaBfeHWe MOCTENeHHO CTpaBiMBanoCh. flepsble
MosIBNEHNS MyNbCaluuyM COOTBETCTBOBASIM AMACTOMIMYECKOMY AABNEHWIO. Y3Kas LWMHA CO-
3AaBana MHOro HeyfobCTB M Hepeako u3Bpallana pesynbTaTbl UCCNeLoBaHuS.
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Puc.22. lNnetusmorpacd — annapaT Ans rpaduyeckoro onpeaeneHunst konebaHuit 06bEma
Pa3/IMYHbIX YIEHOB TeNa B 3aBUCMMOCTW NaBHbIM 06pa3oM OT CTEMEHM MX KPOBEHAMONHEHMUS:
1 — unnunHap; 2 — pe3nHoBas MaHxeTka; 3 — Tpybka Ans coeanHeHus 6yTolan ¢ npubopom;
4 — TpybKa Ans coeanHeHus npubopa ¢ kancynon Mapes; 5 — 6yTbinb Ansa Boasl; 6 — 6apa-

6aH kumorpada.

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

Cnepytowwmii BeCbMa BaXXHbIl 3Tan B pa3BUTMM METOAOB M3MEPEHUs apTepuanbHOro faene-
HMs1 oTHocuTCs K 1905 roay. BoeHHbIV Bpay u3 C.-lMNetepbypra H.C. KopoTKoB, ncnonb3ys
curmMomaHomeTp PuBa-Poyum, npeanoxun ayckynbTaTMBHLIA METOZA ONpefeseHnst YPOBHS
CUCTONIMYECKOrO M AMACTONMYECKOro AaBneHns. MeToa OCHOBaH Ha BbICIYLWMBAHUW LLYMOB,
BO3HMKAIOLLMX MPK NMOCTENEHHOM CTPABIMBAHUM BO3AyXa M3 pa3ayToM MaHXeTbl. [laBneHne B
MaHXeTe, 3aMKCMPOBaHHOE MPKU MOSIBNEHWE NepBOro Lyma, COOTBETCTBOBANO CUCTONMUYECKO-
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My AaBNEHUIO, AaBJIEHUE, 3aC|)VIKCMpOBaHHoe npu npekpaweHnn WyMmoB — ANACTOIMYECKOMY
AaBJIEHUIO.

Mnevesan aprepus M eTop KOpOT KOBa
ONA 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 APAVAVAVATAY by ,.JL‘..JEJ_,\J VU
3syKku KopoTkosa : "’HH{"'

B;;em

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

MeTtoa H.C. KopoTkoBa 1 B HacTosiee Bpems, cnycts 100 neT, BnseTcs OCHOBHbIM METO-
AOM OnpeaeneHns apTepuanbHOro 4aBneHns B KNTMHUYECKON MeauumHe, WMPOKO UCNob3ye-
MbIM BO BCEX CTPaHax.

MeToAvka 3MepPEHNs apTepuasbHOro AaBneHns no metoay KopoTkosa

1. Mpuaatb NaumeHTy yaobHoe nonoxeHue, cnuas unm nexa. Nepen naMepeHneM naumneHT
AOSKEH OTAOXHYTb B CUASYEM WU JIEXAYEM MOSIOXKEHUN B TEYEHUWN HECKONBbKUX MUHYT.

2. MoNoXWTb PyKy NauMeHTa B pa3orHyToOM NMOMOXEHUW NAafOHbIO BBEPX, MNOANOXWUB Ba/IMK
NnoA JIOKOTb.

3. HanoxuTb MaHXeTKy TOHOMeTpa Ha 06N0XeHHOe Mievyo nauMeHTa Ha 2—3 CM Bbllwe
NOKTEBOro crmba Tak, yYtobbl Mexay HuMu npoxoaun 1 naneu. MNpuMevaHue: oaexaa He AOMXK-
Ha CAABNMBATH MJ1eYO0 Bbllle MaHXETKMU.

4. Tpybkn MaHxeTku obpalleHbl BHU3.

5. CoeaMHUTL MaHOMETP C MaHXETKOW,

6. MpoBepuTb NONOXEHWE CTPENKM MAHOMETPa OTHOCUTENBHO «0»-M OTMETKM LUKanbl.

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

8. 3aKpbITb BEHTWU/Ib IPYLLK, HArpPeTb BO3AYX B MAHXETKY A0 MCYE3HOBEHUS Myfbcauuv B
nokteBov aptepumn +20—30 MM pT. CT. (T. €. HECKONbKO BbIlLE npeanonaraemoro ALl).

9. OTKpbITb BEHTW/b, MEAJIEHHO BbINYCKaTb BO3AYX, BbICNYLUMBAS TOHbI, CNEAUTL 3a MOKasa-
HUAMU MaHOMeTpa.

10. OTMeTUTL UndpY NOSBEHWS NEPBOro yaapa NybCOBOW BOSHbI, COOTBETCTBYHOLLYIO CH-
crtonnyeckomy A/l.
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11. «OTMEeTUTb» MCYE3HOBEHME TOHOB, YTO COOTBETCTBYET Amactonndeckomy A/. Mpumeva-
HME: BO3MOXXHO OC/TOXXHEHWE TOHOB, YTO TOXE COOTBETCTBYET AnacTonnyeckomy AL.

12. BbINyCTUTb BECb BO3AYX M3 MaHXETKMW.

13. MoBTOpPUTL MpOLEAYpY Yepe3 5 MUHyT.

NMOMOLLb YYUTEJIO

3TO MHTEPECHO:

MoBblWeHWe AaBneHUst Ha Kaxxable 10 MM pT. CT. yBENMYMBAET PUCK PA3BUTUS Cepaeuy-
HO-COCyaMCTbIX 3aboneBaHnn Ha 30%. Y Nogen C NOBbILEHHLIM AABNIEHWEM B 7 pa3
yalle pa3BMBAIOTCS HaPYLUEHMSI MO3roBOro KpoBOObpalleHust (MHCYNbThl), B 4 pasa
Yale — nwemmyeckas 6onesHb cepaua, B 2 pasa Yalle nopaxeHne cocyAoB HOr.
MMEHHO C M3MepeHusi apTepuanbHOro AaB/EHMS HEO6XOAMMO HauMHaTb MOWCK
MPUYMHBI TaKUX YacTbIX NPOSIBNEHMIA AMCKOMPOPTa, Kak ronoBHas 60nb, cnabocTb, ro-
NOBOKPYXXeHMe. Bo MHOrmx cnyyasix 3a AaBneHMeM HeobXxoamMM NOCTOSAHHbLIN KOHTPOSb,
¥ U3MepeHUs cnegyeT NPOBOANTL MO HECKOMbKY 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. IpadvK N3MeHeHns KpOBSHOro AaBieHNUs C BO3PAaCcTOM

CHeTOMHYeCKOe T A C T oI e e e DeHKa VPORHS
(=) AL (I AT AT
Menrue 120 Mensine 80 OnTHMATEHOE
120—129 BO—84 HopranbHoe
130—139 Bh—809 Bricomos mop-
LA B

140159 00 1-a creneHes A"

160—179 100—109 2-a cTenens AT

180 1 BBIIHE 110 M BBiLIE 3-a cTeneds AT

Puc. 26. Knaccudukaums noBbILEHHOTO AaBneHus (apTepuanbHon runeptensun (Al))
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ApTepuanbHas runepTeH3nss — CTOWKOE MOBbILLEHWE apTepuUanbHOro AasneHus ot 140/90

MM PT. CT. U BblLLE.
ApTepuanbHas rMnoToH3WUS — CTOWKOE WK perynsapHoe noHWXeEHWeE apmepuasibHo20 [aB-

nenus Hxe 100/60 MMm. pT. CT.

JlabopaTopHas pabora N°1

«W3mepeHne aprepnanbHOro gaB/ieHNs Npyu NoMowy LugppoBon nabopatopnn
Releon Lite».

Lenb pabotsi : poBECTM U3MEPEHUS KPOBSIHOTO AAB/IEHMS.

3agaun:

1. U3yumntb rpadmk n3MepeHust KpOBSIHOTO AaBNEHWS.

2. OnpegennTb 3HA4YeHWe CUMCTONMYECKOro U AMACTONNYECKOro AaB/EHWS.

Martepuanbl n obopygoBaHue: untdposas nabopatopus Releon Lite, (paTuvk aptepuans-
HOr0 AaBNIEHMS) MaHXXETKA C rpyLUe Ans HarHeTaHMs BO3ayXa.

MnaHwWeT MK NepcoHanbHbIA KOMMbIOTEP C MPOrpPaMMHbIM 0BecneyeHneM.

TexHnKa 6e30MacHOCTH:

1. Mepen Havyanom paboTel ocBoboaMTe paboyee MeCTO OT NOCTOPOHHUX NPeAMETOB.

2. TOYHO BbIMONHSET YKa3aHus yuutens buonorun npu paboTte ¢ 3NeKTPOHHLIM 060pyaoBa-
HMEM B OTHOLLEHWUMN COBMIOAEHNS NOPSAKa AEUCTBUN.

3. MpucTtynatb K paboTe TONMbKO TOrAa, Korda yvyeHue ybeauncs B ucnpasHOCTM 0bopyaosa-
HUSL.

4, Yyawmiica He 6epéT 6e3 pa3pellieHnst yuntens buonormm MUKpOCKON, npenapatbl v Apy-
roe obopyaosaHue ¢ gpyrux paboumnx MecT, He BCTAET ¢ paboyero Mecta U He XoAuT no Kabu-
HeTYy BO BpeMsl SKCNepPUMEHTa.

5. Mo oKOH4YaHMKM paboTbl YYEHWK NPUBOAUT CBOE paboyee MecTo B NOPSAOK.

lMopsigok npoBegeHns sKcnepuMeHTa:

1. Hanoxute MaHxeTy Ha nne4yo. lpeasapuTenbHO CHUMWUTE MOTHYIO OAexay.

2. BcTaBbTe BO3aYLWHYIO TPY6KYy B BO3AYLIHOE rHe34o npubopa (AaTyvk apTepuanbHOro
AaBneHus Releon Lite.

3. MpocyHbTE pyKY B MaHXeETY.

4. CapbTe NpsIMO, PYKY PacnofnoxXuTe Ha CToMe,MaHXeTa A0HKHA bbiTb pacnonoxeHa Ha
YpPOBHe cepaua.

5. 3anyctute nporpammy Releon Lite.

6. Haxxmute Ha kHomky «CrapT».

7. HarHeTaiiTe BO34yX B MaHXETKy A0 MOMEHTa, KOr4a Ha JIeBOW MaHen nporpaMmbl He
NOSIBUTLCS HAAMWUCb «40CTAaTOYMHO HaKa4YaHo» UK NPO3BYYUT CUIHaN.

8. MnaBHO CnycKaiTe BO3AYX, OTKPbIB BUHT.

9. Ha neBoit NnaHen1 nporpaMMbl A0/HKHA NOSBUTCA MHDOPMaLMS O AaBNEHUM U NYNbCE., @
B LeHTpe —rpadmk.

MHTepBan BpeMeHu Mexay U3MepeHusiIMU apTepuanbHOro AaB/ieHUsl 3aBUCUT OT NoCTaB-
NEeHHbIX 33Za4, BO3pacTa NauneHTa, Hanmums aputMmMmn U apyrux akTopos.

Mpn HeO6X0AMMOCTH BLIMOSHEHUS CEPUM M3 2—3 NOBTOPHbIX U3MEPEHUIA UHTEPBAS BpeMe-
HUM MeXAYy HUMMW [O/MKEH COCTaBNATb He MeHee 15 cekyHa. B 3TOM cryyae perncrpupyetcs
CpefiHss BENUUYNHA STUX U3MEPEHUN.

Pa3HMUa B AaBNEHWMM Ha pyKaX MOXET OblTb BECbMa CYLUECTBEHHOM, MO3TOMY PEKOMEH-
AYeTCa NpOBOAMTb M3MeEpeHWe Ha pyke C 6onee BbICOKUMM 3HAYEHUSIMU apTepuanbHOMo
AaBneHus.
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3aCbMKCVI|DOBaTb pe3ynbTaTbl UCCNEAOBAHUA B MPOTOKOSI.

MokasaTtenb PesynbTaTt

CcA

An

na
Hopma C[] (no ¢opmynam)
Hopma A4 (no dopmynam)

CA (cucToNMYecKUe AaBfeHne) — nokasaTeb BENMYMHBI MaKCMMabHOrO apTepuanbHOro
[ABNeHNs;

AA (avactonuyeckoe AasnieHne) — nokasaTtesib BeSIMUYMHbI MUHUMAlIbHOr0 apTepuasibHOro
AaBneHus;

NA —nynbLcoBoe AaBEHME.

BennumHy nynbLCoBOro AaBfEHNS pacCYUTBLIBAIOT, BblUMTAsA U3 BEIUYMHBI CUCTONIMYECKOrO
AaBNEeHUS BENNUYMHY ANACTONINYECKOrO.

[ns onpeaeneHns AO/MKHON MHAMBUAYANbHOW HOPMbl apTeEpWanbHOrO AABNEHUS MOTYT
6bITb MCNONBb30BaHbI CrleAyroLmMe 3aBUCUMOCTH:

YMyxumH —CA =109+ 0,5X+0,1Y, O40=74+0,1X+0,15Y
Y xeHwuH — CA =102+ 0,7X+ 0,15y, AA=78+0,17X+0,15Y
roe X — BO3pacT, rofa. Y — Macca Tena, Kr.

AL

BbiBoAgbI:

CdopMynmpy#iTe BbIBOALI N0 BOMPOCAM.

1. Y70 Takoe apTepuanbHOe AaBneHune?

2. B yeM CywHOCTb METOAMKWU M3MEepeHus apTepuanbHOro AasneHud no Metody Ko-
poTKoBa?

3. YTo Takoe nynbCcoBoe AaBneHue?

JlabopaTopHas pa6ora N2 2

«@®YHKLUMOHa/NbHble NPo6bl HA peaKTUBHOCTb CEpPAEYHO- COCYANUCTON CUCTEMbI>»
TeopeTnyeckas 4acTb

CVMHXPOHHas perncTpauumst pasnnyHbiX BHEWHMX NposBneHuii gestensHoctn CCC (cepaey-
HO COCYAWMCTOM CUCTEMbI) MPW MPOBEAEHUM Pa3NMYHbIX (DYHKLUMOHAMbHLIX Npo6 pacwupseT
[VarHoCTUYeCKne BO3MOXHOCTM B aHanm3e paboTbl 3TON BaXKHOW CUCTEMbI OpraHu3ma. Peak-
UMM FEMOAMHAMUKM Ha (PYHKUMOHANbHbIE HArpy3KM MOXHO pa3denTb Ha TP OCHOBHblE TuMa:
* a[EKBaTHbIA C YMEPEHHbIM yyalleHneM nynbca He 6onee 50 % K MCXOAHOMY YPOBHIO,
yBenuuyeHmeM cuctonmydeckoro A ao 30 % npu He3HauMTeNbHbIX KonebaHusax AMacTo-
nuyeckoro Al u BOCCTaHOBMIEHNEM B TeYeHne 3—5 MUH;
* HealeKBaTHbIN C YPE3MEPHbIM YBENMYEHNEM MOKa3aTenen nynbca u Al u 3a4epXKKou
BOCCTaHOB/EHNS 6onee NATU MUHYT;
* NapagoKcanbHbIi TUN PeakLmm, He COOTBETCTBYIOLLMI SHEPreTUYECKUM NOTPEBHOCTSM, C
konebaHusMu nokasatenen meHee 10 % K UCXOAHOMY YPOBHIO.
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[paKTnyeckas 4actb

Lenb paboTbi: OUEHUTb PEAKTUBHOCTb CEPAEYHO-COCYAMCTON CUCTEMbI M TWUM remMoamHa-
MWKW Ha PYHKLUMOHASbHbIE Harpy3KHu.

Marepuanbl n o6opyaoBaHue: uuhposas nabopatopus Relab (LaTuvk apTepuanbHOro
AABNIEHMS) MaHXXETKA C rpyLUei Ans HarHeTaHMs BO3AyXa.

MNaHWeT MK NEPCOHANbHLIA KOMMbIOTEP C NPOrpaMMHbIM 0becneyeHmeM.

TexHuka 6€30rMacHOCTH ( CMOTPETb WHCTPYKUMst B paboTe N271)

lMopsagok npoBegeHUs 3KCNepUMeHTa:

1. Mpoeectn nsmepenne Al n YCC B nokoe n nocne uanyeckon Harpysku (20 npucena-
Hus 3a 30 cekyHA) C MUHTEPBANIOM B 1 MUHYTY.

2. Hanoxute MaHXeTy Ha nnevyo. MpeaBapuTenibHO CHUMUTE MAIOTHYIO O4eXAy.

3. BctaBbTe BO3AYLWHYKO TPYOKY B BO34YLIHOE rHe34o npubopa (AaTynk apTepuanbHOro
fAasneHus Relab).

4. MpoCyHbTE PYKY B MaHXETY.

5. CapbTe npsMo, pyKy pacrosfiokuTe Ha CTOJe,MaHXeTa A0/HKHA HaXOAMTbCA Ha YPOBHE
cepaua.

6. 3anyctuTe nporpamMMmy Relab 1 HaXXMUTe Ha KHOMKY CTapT

7. HarHeTaiiTe BO34yX B MaHXXETKy A0 MOMEHTa, KOr4a Ha JIeBOi MaHenn nporpaMmbl He
NOSIBUTLCS HAAMUCH «A0CTAaTOYHO HAaKayaHO» WSn NPO3BYYMT CUMHa.

8. MnaBHO cnyckaiTe BO3AYX, OTKPLIB BUHT.

9. Ha neBon naHenu nporpamMMmbl JOMKHA NOSABUTCS MHGDOPMaLMS O AABNEHMM W NyNbCe.

10. 3admkcnpoBaTb pesynbTaTbl UCCNEA0BaHUS B MPOTOKOSI.

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 KoahduumeHT BoliHOCIMBOCTM (KB)

KB = (MCC/MNA)e10

* 1 nokasaTenb Kayectsa peakummn (MKP):

MNKP = (NA42 —NAa1)/(4CC2 — YCC1),

* rae

NMA1 v YCC1 — nynbcoBoe AaBneHne n nynbC A0 HarpysKku;

MA2 n YCC2 — nynbLcoBoe AaBfieHWe 1 NyJbC NoCse Harpy3Ku.

MpOoTOKON BbINOHEHNS PaboThbl

PesynbTaThl uccnegosanus CCC Ha (PYHKUMOHANbHY pPeakTUBHOCTb

Bpemsa oTabixa, MUH
Mokasarenn | /CX0AHbIE | 5, npuceaaHui 15 cek ber 3-x MuH ber
AaHHble
1 2 3 1 2 3 4 1 2 3 4
YCC
Al makc
Al MUH
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JlabopaTtopHas pa6ora N° 3.

U3mepeHune aptepnanbHoro gasneHns. OnpegeneHne CUCTONINYECKOro
M MMHYTHOro 06beMoB KpOBM pacyeTHbIM METO40M

TeopeTnyeckasa Yactb

Mpy KaXxaoM COKpalleHun cepaua B apTepumn BblbpacbiBaeTcs onpeaeneHHoe KOMYeCcTBo
KPOBM, KOTOPOE Ha3blBAKT CUCTOMYECKUM UK YaapHbIM 06beMoM kposu (COK unmn YOK).

Cepaue, BblbpacbiBasi KPOBb B aOPTY M NErOYHYI0 apTepuio BO BPEMS CUCTOSTbI, CO34AET B
HUX AaBrieHne, HeobxoanMoe Ans NPOABMXXEHMS KPOBM MO BCeMY cocyaucTomy pycny. Cso-
60aHOMY nepeaBvKeHUo KPOBM MO COCYAaM MPensTcTByeT psa (hakTopoB: COMPOTUBAEHWE ne-
pudepnyecknx cocyaos, TPEHUE HaCTML KPOBU O CTEHKMU COCYAOB.

BennumHa KpoBAHOrO AaBneHWUs 3aBUCUT FNaBHbIM 06pa3oM OT CUCTONMYECKOro obbema
KpOBM W AMaMeTpa COCyAoB. B CBOO ouepeab CUCTONMYECKMIA 06BEM KPOBU 3aBUCUT OT CUbI
COKpALLEHWUI cepiLia: YeM CUITbHEE COKpalleHne, TeM bonblie 06beM BbIOpacbiBAEMOIN KPOBMU.
MoaToMy faeneHune B apTepusix OyAeT TeM Bbllle, YeM CUSTbHEE COKpalleHue cepaua.

KpoBsiHOoe AaBneHne HeoAMHAKOBO B PasHblX ydacTKax cocyaucToro pycna. Camas
6onbLas BenMyMHa KpOBSHOrO AaB/ieHNsl B a0pTe, HECKOMbKO MeHbLIE — B KPYMHbIX apTepu-
ax. KpoBsiHOe faBneHune no Mepe yaaneHust CoCyAoB OT cepAua nocTeneHHO 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 HUxXe aTMochepHOro.

[laBneHuve B apTepusx HEOAMHAKOBO B pa3fiMyHbIX a3ax cepaevHoro umkna. OHO Haum-
6onbluee BO BpeMsi CUCTOJbI M HA3bIBAETCS CUCTONMYECKMM WSIM MaKCUMasbHbIM AaBieHveM. B
COCTOSIHUM MOKOSI Y B3POC/IOr0 YeSIOBEKA CUCTONMYECKOE AaBNEHME B NNEYEBOW apTepun B
cpefHeMm coctasnset 120 MM pT. CT. Bo BpeMsi AnacTonbl AaBeHe KpOBU HauMeHbluee, OHO
Ha3blBAETCS AMACTONMYECKMM WM MUHUManbHbIM AaBNEHMEM. B cpegHeM B mneyeBoW apTepuu
OHO cocTasnsgeT 70 MM. pT. CT.

PasHMuUa Mexay CUCTONMYECKUM U ANACTONUYECKUM AaB/IeHWEM MOJTyYmnia Ha3BaHue nynb-
COBOro AasneHuns. OHO SIBNSIETCS BaXKHbIM Moka3aTteneM (yHKUMOHANbHOro COCTOSIHUS cep-
J1Ie4YHO-COCYAUCTON CUCTEMBI.

Y yenoseka MOXHO onpeaenuTb BeJIMYMHY CUCTONIMYECKOro U AUACTONMYECKOro AaBNEHNS
MeToaoM KopoTkoBa Mpv MOMOLM PTYTHOMO MM MPYXXMHHOMO MaHoMeTpa nMbo 1cnonb3ys
umdposble nabopatopun. (AaTumnk gaeneHuns) 3Has BenMuuHy cuctonundeckoro (CA), amacrto-
nnyeckoro (A44) v nynbcosoro (MNA)aasneHns kposun, YCC, MOXHO No ¢dopMyne paccunuTaTb
BEJIMYMHY CMCTONMYECKOro (B M) 1 MUHYTHOrO (B /1) 06bEMOB KPOBM Y YenoBeka.

LLInpokoe npumeHeHne nonyyuna gopmyna Crappa:

CO =[(100+0,5xNAd)— (0,6 xA0)]—0,6 xB,

roe CO — cuctonuyeckuin 06bém; M — nynbcoBoe AaBnexue; 1 — avactonMyeckoe AaB-
neHune; B — BO3pacT uUcnbiTyemoro.

YCTaHOBNEHO, YTO pacyéTHble BennUnHbl CO, NosTyYeHHbIE C MOMOLLbIO 3TOW hOpMy/ibl, XO-
pOLLO COBMAAAlOT C AAHHbIMKU, NONYYEHHbIMU KNACCUYECKUMU METOAAMMU.

MUHYTHbIM 0BBEM KPOBM paccuMTbIBaETCs No hopmyne:

MOK = CO x YCC,

raoe MOK — MUHYTHbIM 06bEM KpoBu; CO — cuctonnyeckmnin obbem; YCC — yacToTa cepaeu-
HbIX COKpALLEHWHN.
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[MpakTnyeckas Yacrb

Lenb paboTbi: paccuntaTb MUHYTHBIA U CUCTONMYECKM 0OBEM KPOBM MO YacToTe Ccepaey-
HbIX COKpaLLEHMN.

O6beKT nccneqoBaHNiM: YenoBek.

O6opyaoBaHue: unbposas nabopatopus, AaTUMK apTEPUANBLHOMO AABMEHNS.

TexHuka 6e3onacHOCTH (MHCTpyKumMs B pabote N21).

lMopsaaok npoBegeHunss sKCNepUMEHTa:

1. O3HaKOMbTECh C YCTPOMCTBOM Npunbopa, NPUMEHSEMOr0 AN U3MEPEHNSI KPOBSIHOMO AaB-
neHus.

2. ObHaxuTe NeBylo pyKy ucnbiTyemoro. ObepHuTe MaHXeTy NNOTHO BOKPYr CepeauHbl nne-
4a MUCMbITYEMOrO TaK, YTObbI e HKHUIA Kpan Haxoauncst Ha 2,5-3 CM Bbile NIOKTEBOro cruba.

3. K MaHXeTKke noAkIioyuTe AaTyuK apTepuanbHOro AasrieHns

4. BkntounTe Ha K vnv nnaHwerte nporpamMy A8 U3MEPEHUS apTepUanbHOro AaBfieHUs U
3anycTuTe ee.

5. HarHeTaliTe BO3ayx B MaHXETY A0 TEX MOp, NMoKa Ha IEBOM MOME 3KpaHa He NOsSIBUTLCS
3anncb «10CTaTOYHO» MM NMPO3BYYUT 3BYKOBOW CUIHaIN.

MokazaTenu B HopMme Y ucnbiTyemMoro
YCC, ya./MuH 60—80
CucTonuueckoe aaenexve, 90—130
MM pT.CT.
[lnactonnyeckoe aaBneHue, 60—85
MM PT.CT.

MynbCOBOE AaBNEHUE, MM PT.CT.

Cucrtonnyecknin o6beM, Mn 70—80

MWHYTHBIN 06BEM KpOBM, N1 4,24—5,3

6. MeaneHHo BbIMyCTUTE BO34yX M3 MaHxeTbl. CHUXas AaBNeHMe B MaHXeTe, BHUMATENbHO
cneauTe 3a AaHHbIMU Ha 3KpaHe.

7. NosBUTBLCS BENNMYMHA MAKCUManbHOMO (CUCTONMYECKOr0) AaBNEHNS, T.€. B 3TOT MOMEHT
TONbKO BO BPEMSI CUCTOMbI KPOBb MPOTANIKMBAETCA YEPE3 CAABMIEHHBIN YYaCTOK COCyAa U MUHMU-
ManbHoe (ANacToNMyecKkoe) AaBreHune.

8. Onpenenute CUCTONMYECKUN U MUHYTHBLIN 0O6bEMbI KPOBM PacyeTHbIMW MeToAaMM Mo
¢opmyne Crappa.

PekomeHgaymn k opopMieHNIO pe3ynbTaToB paboTbl: NONYYEHHbIE [aHHbIE 3aHe-
cuTe B Tabnuuy.

BbiBoAbI M 06Cy)KaeHne pe3ysbTaTtoB paboTbi: CPABHUTE NOSTyYEHHbIE pe3yNbTaThl C
HOPMasbHbIMK BeIMYnHaMKU. OBBACHUTE MPOUCXOXKAEHME CUCTOIMYECKOrO MU Anactonnyeckoro A
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JlabopaTopHas pab6orta N2 4,

«OnpepeneHne MUHYTHOro o6bEMa KpoBoObGpalleHUsi KOCBEHHbIM METOA0M
B NOKoOe 1 nocne pu3nyeckon Harpyskm»

Uenb pabortbi: O3HaKOMUTbLCS C METOAMKOM onpeaenedns MOK

TeopeTnyeckas 4actb

MuHYTHbIN 06bEM KpoBoobpalueHns (MOK) aBnsieTCs OAHUM M3 rNaBHbIX MOKa3aTeneH
(YHKUMM CepaedHO-coCyancTon cucteMbl. Metogbl onpegenednss MOK moryT 6biTb pa3aeneHbl
Ha npsmble (Puka, MponnbMaHa. CTioapTa-MamMuabTOHa, TEPMOAMIIIOLMM U MP.) U HENpsSIMble
(Ctappa, cpurmorpaduyecknin, bannmcrorpadmyeckui).

Bonblwoe pacnpoctpaHeHne nonyunn Metog Crappa (1954). 3T0T MaTeMaTUYECKU METOA
onpeaeneHns MOK 3akntoyaeTcs B pacyeTax no crneumanbHbIM aMnupuyeckum gopmynam. Y mc-
MbITYEMOro ONpefenstoT apTepuanbHOe AaBeHWe U 4acToTy nynbca (MCnonb3ys LUMGPOBYO Na-
BopaToputo). 3aTeM no hopMysie ONpeaenstoT CUCTONMYECKWIA (YAapHbIN) 06beM kpom (COK):

COK=100+0,5N4—0,6 44 —0,6 B,

rae N4 — nynbcoBoe AasnieHne (MM, pT. CT.);
AL — anactonunyeckoe aaeneHue (B MM. pT. CT.);
B — Bo3pacT (B rogax).

Mocne onpeaeneHns cMCToNMYeckoro obbema nerko paccuntatb MOK -MUHYTHbIN 06bEM
KpoBoobpalleHus rno hopmyne:

MOK = CO x 4rl, rge Yl — yacrtoTta nynbca.

Y 300poBbIX Ntoaen BennumnHa MOK noaBep)keHa 3HaunTeNbHbIM KonebaHusaM, CBSI3aHHbIM
C NONOM, BO3pacTOM, BECOM 1 POCTOM, @ TaKXe C XapakTepoM AesTeSIbHOCTY.

N3MeHeHWe 4acTOTbl CEpAEYHbIX COKPALLEHMA WM KPOBSIHOMO AaBneHus npu huanyeckon pa-
60Te pa3nNNYHON TSXKECTH.

TexHnka 6e30nacHOCTH (MHCTpyKumMs B pabote N21).

lMopsapok npoBepeHuns sKCepUMEHTa:

1. Mposectun nsmepenve Al n YCC B nokoe v nocne pusnyeckon Harpyskm (10 n 20 npu-
cefilaHns 3a 30 cekyHZ) C UHTEpPBanoM B 1 MUHYTY.

2. Hanoxute MaHxeTy Ha nnevo. MpeaBapuTenibHO CHUMUTE MIOTHYIO O4exay.

3. BctaBbTe BO3AYLIHYKO TPYOKY B BO34YLIHOE rHe340 npubopa (AaTumMk apTepuanbHOro
fAasneHus Relab).

4. lNpocyHbTe pyKY B MaHXETY.

5. CaabTe NpsaMo, pyKy pacrofioXXuTe Ha CTOME, MaHXeTa AO/MKHA HAaXOAUTLCA Ha YPOBHe
cepaua.

6. 3anyctute nporpammy Relab W HaXXMWUTe Ha KHOMKY CTapT.

7. HarHeTaliTe Bo34yX B MaHXETKy A0 MOMEHTa, KOrla Ha NEBOW MaHenn nNporpamMmMbl He
MOSIBUTLCS HAAMUCh «A0CTAaTOYHO HAaKa4yaHO».

8. MnaBHO cnyckaiTe BO3AYX, OTKPbIB BUHT.

9. Ha neBon naHenu nporpamMMbl AO/MKHA MOSBUTCS MHGOPMaLMS O LABNEHUM U MySbCe.

10. 3admKcnpoBaTb pesynbTaThl UCCIEA0BAHMS B MPOTOKON.

11. CpenaTb BbIBOA.

PekoMeHgauun no ogopmaeHnto nporokona paborsl

MonyyeHHble AaHHble 3aHecuTe B Tabnuuy. CaenainTe 3akntoyeHne 06 nameHeHun CO w
MOK nocne cmsnyeckon Harpysku. B cnyyae ysennyennss MOK oTBeTbTE Ha BONPOC: «3a CYET
Yero NpoMCXoauT BO3pacTaHWEe AaHHOro nokasatenst nocne 10 npucepaHui u nocne 20>,
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MpoTokon nabopaTopHOM paboThl
«M3MeHeHMe 4acToTbl CepAeYHbIX COKPALLEHNN U KPOBAHOrO AABNEHWS NpU (U3NYECKON
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 NMtoAeH paBeH 3,5—5 N1 B MUHYTY, Npu
3TOM OTK/IOHEHMS He npeBblwaloT + 10% OT JOMKHOW BENMUMHBI MUHYTHOrO 06bEMa KpoBOO6-
pallenus (OAMOK). Y nioaeit ¢ pa3nuyHbiMi 3a601eBaHUAMU OTKNOHEHMs MOK B NMokoe Kak B
Ty, TaK ¥ B APYryt0 CTOPOHY BblpaXeHbl B 60/bLUEN CTEMNEHM, YEM Y 340POBbIX.

Monb3ysice MeToaoM Ctappa, onpeaenutb MOK nocne dusmnyeckon Harpy3km (20 rny6okmx
npuceaanuii 3a 30 cekyHA) 1 cpaBHUTL ero BennumHy ¢ MOK B nokoe. lNynbc 1 apTepuanbHoe
AaBfieHVe onpeaensaTb kaxable 30 CekyHA nocne Harpysku 1 TeyeHne 6-TM MUHYT. 3aTeM, pac-
cymtas MOK Mo MoNyYEHHBLIM AaHHLIM, BblYEPTUTL KpMBYIO AnHaMUKKM MOK nocne Harpysku.
CpenaiTe BbIBOA:

CcopmynupyiTe BbIBOADI.

MOMOLLb YYUTEJIO

TeMbl MHAMBUAYANBHOrO NPOEKTa:

«CpaBHeHne MOK y LLIKOJIbHUKOB C pa3IyHbIMK rpynnaMn 340p0OBbs».
«3aBncmumoctb MOK y pasHbIX BO3PaCTHbIX rpynmn».

KoHTponbHbIe BONpPOCHI:

1. YTo Takoe KpoBsiHOE AaBfieHune?

2. [laTb onpefeneHve apTepuasnbHoe AaBneHune?

3. OT yero 3aBMCUT apTepuasnbHOe JaBneHune?

4, TepeuncnuTb NpMbOPLI, NO3BONAIOLME ONpPeaennTb KPOoBsSHOe AaBneHue. YTo
0603HavaeT nokasaHue npubopa 120/907?

5. [laTb onpeaeneHne cucTone 1 AuacTone.

6. OT yero 3aBUCMT MHTEPBaN BPEMEHU MEXAY U3MEpPEeHUSIMX apTepuanbHOro Jasse-
HUSA?

7. B ueM n3mepseTcsa faBneHve?

8. YUT0 03Ha4aeT TepMUH AMACTONMYECKOe AaBfieHune?

9. Kakmm 6one3HsIM cOOTBETCTBYIOT AaBneHus Bbiwe 140/90 n Huxe 90/50?

10. JaTb onpeaeneHne nynbCOBOW BOJHBI.

11. Yto Takoe CO? MOK?
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3agaHnel:

B opraHu3Me yenoBeka KpOBb TEYET MO COCYZaM CBA3bIBAET KaXAblii OpraH W Kaxayto KneT-
Ky Tena mexay coboi. OHa pa3HOCUT NUTaTENbHbIE BELECTBA, KOTOPbLIE NOMyYMNIa U3 NULLM B
opraHax nuwesapeHusi. OT NErknx KpoBb AOCTABASET K KNeTKaM KMCNopoa, a 3abupaert yrne-
KUCNbIN a3, BpeaHble 0TpaboTaHHble BewecTBa. OHa MOAAEPXKMBAET MOCTOSIHHYIO TemnepaTy-
py Tena v 3alMLLIAET OpraHu3M OT BpeaHbIX MMKpoboB. Cepaue — yaAMBUTENbHLIN U HALEXHbIN
MOTOP, HACcOC, KOTOPLIN paboTaeT B TeueHun Bcew xu3nu (o 100—150 net), 6e3 ocTaHOBKM U
«PEMOHTa» .

BonpocNe1

B yeM npuumnHa Takoi HeyToOMUMOCTN PaboTOCNOCOBHOCTH CepALIA M €ro MblLL?

Bonpoc Ne 2

CKOJIbKO NUTPOB KPOBM NEpeKaynBaeT cepaue yenoseka 3a 1 yac 1 3a 1cyTku, ecnm oHo
COKpaLlaeTcs B cpegHeM 75 pa3 B MUH., BblIbpacbiBasi Mpy KaXKAoM COKpaLLEHUN U3 ABYX Xesy-
Ao4ykoB 150cm3 kpoBu?

3agaHue 2:

MpeactaBbTe pUTMMYHYO paboTy cepaua 80-neTHero yenoseka (KOTOpas NpeAcTaBfeHa Ha
CXeMe) 1, UCXoAs M3 NPOAOCIHKUTENBHOCTM (ha3 CepaeYHOro LMKNa, onpeaennTte, CKobKo neT
13 80 y Hero:

1. oTAbIXanM MbILWLbl XENyaKoB cepaua;

2. OTAbIXanW MblWLbl Npeacepanii;

3. ObINK 3aKpbIThl CTBOpYATbIE KanaHbl;

4. 661 3aKpbITbl NOMYSYHHbIE 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?

3agaHue 4:

B M3BECTHOM ONbITE UTANbSHCKOrO Y4eHoro Mocco YenoBeka KnaayT Ha FOPU30OHTAsIbHYIO
NNaTt@opMy OYeHb YyBCTBUTENbHbLIX BECOB U YypaBHOBELMBAHMIO UX. CTOUT MUCMbITyeMOMY
HECKO/IbKO pa3 NoLeBenuTb NanbLaMmn HOr, KaK CTpesika npubopa MOKaXeT, YTo CTOpOHa MmiaT-
(hopMbl, rae nexaT HOrm onycTunacb. A Npu pelleHnn UM CNOXHOW MaTeMaTUYECKOW 3aaauu
ONyCTUTCA APYrov KOHeL, NnaTchopMbl 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 N3MeHSeTCs CHabXXeHne KpoBbio?

3agaHus Ha pYHKLMOHa/IbHYIO rPaMOTHOCTb

3agaHnel.

Y 3HaYMTENBHOMN YacTU MALUMEHTOB C MOBbIWEHHbIM apTepuasibHbIM AaBIEHNEM TaKOe CO-
CTOSiHMe opraHu3Ma O6YCNOBNEHO M3MEpPeHWEM [aBfeHns Ha npueme y Bpadya. OHO faxe
noyYnno creumnanbHoe Ha3BaHe — «runepTeH3ns benbix xanaToB» UK «CUHAPOM 6enbix
XanaTtos». oBbllEHME AABMEHNS B AAHHOM Cly4ae CBA3bIBAKOT CO CTPECCOM OT MOCELeHUs
60MbHULbI, TOrAa KakK U3MepeHne B AOMalUHUX YCNOBUSX MM C MOMOLLbIO Nepuoanm4eckoro
KOHTPONS pa3MellaeMblM Ha Tesle aBTOMaTUYECKMM YCTPOMCTBOM MOKa3biBAET, YTO AaBne-
HWe B HopMe. loaBepXEeHHOCTb CBS3aHHbIM 3a60N1eBaHMSM Yy TakMX MaUMEHTOB MEHbLUE,
YEM Y MOCTOSIHHbIX TMNEPTOHUKOB, HO 60sblue, YeM Yy 0bbluHbIX Ntoaei. CTouT nobaBuTh,
YTO CyLecTByeT M 0bpaTHbIM (hEHOMEH, TaK Ha3blBaeMas MacKMpOBaHHasi rmnepTeH3us,
KOrga y 4YenoBeka AaBneHne MOCTOSAHHO MOBbILEHO, HO Npu 60AbHUYHOM U3MEepeHun npu-
XOAUT B HOpMY.

Bonpoc 1.

YT0 Takoe MacKMpoBaHHas rmrnepTeH3nsa?

1. OCTOAHHO NOBLILWEHHOE apTepuanbHOE AABNEHMUS.

2. ToBbILEHHOE AABNEHNE, @ NPU U3MEPEHUN OHO NMPUXOAUT B HOPMY.

3. HopmanbHOoe apTepuanbHOe AaBfieHWe, a Npu BUAE Bpaya OHO MOBbILLAETCS

4. NOCTOAHHO MOHWXEHHOE apTepuanibHOe AaB/IEHME.

Bonpoc 2.

Kakue xapakTepucT1KuM OTHOCATCA K rMNepTOHNU?

1. MoBbIWEHWE KPOBSHOIO AaB/EHMUS.

2. TloHMXXEeHMe KPOBAHOIO AaBfieHue

3. YBenmumBaeTca NpPOCBET KPOBEHOCHbLIX COCY/A0B.

4. CyxaeTcsa NpoCcBeT KPOBEHOCHbIX COCY/0B.

Bonpoc 3.

Kak mn3BeCTHO paboyee KpOBSHOE [aBfiEHME Y KaXAoro 4yenoBeka MHAMBWAYANbHO, HO
cpeaHuin nokasaTtenb coctasnsieT 120\80ya\MuH.
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BUOJIOIrnA

Ecnm y yenoseka pabouee pasneHune coctasnsiet 120\80, To npu noHWxeHun 6yayT Ha-

6nogaTbca cneayrwmne npusHaku.

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 pa3BMBalOT MHOXECTBO 366OHEBaHMVI, B TOM 4YnCne CBA3aHHbIE N C

N3MEHEHNE KPOBAHOIO AaBNEHUA.

Haiiaute 3a60neBaHMs CBSI3aHHbIE C M3MEHEHWEM [aBJIEHUS:

MUudapkr Aa /Het

'MnepToHuA Ja /Het

SHypes3 Ja /Het

MMNoToHUA Hda /Het

M'mnoguHamus Hda /Het
'MnepTeH3uns
Bonpoc 5.

BbibepuTe Npu3HaKM XapaKTepHble ANs Takoro 3aboneBaHMe Kak rmnepTOHMS:

* NynbCupyoLas ronosHas 6onb;

* [ONOBOKPY>XEHME;

* MOKpaCHeHWe nnua;

* MOHMXEHHAs YTOM/SEMOCTb;

* MOBbIWEHHAS YTOM/ISIEMOCTD;

¢ CnabocTb;

* MeNbKaHWe MyLIEK nepen rnasamu;

¢ OfblllKa, KOTOpasa NpU Harpyskax yCUIMBAETCA,

* OTEKM;
* MOT/INBOCTb;

* CyXOCTb PYK U1 HOT;

* OHEMEHWE PYK 1 HOT;

+ 60nb 3a rpyanHon;

¢+ 6eccoHHuua;

* pa3apaXKMTENbHOCTb;

* MOCTOSIHHOE YYBCTBO TPEBOrW, GECMOKOMCTBO.

3agaHue 2.
CepaeyHo-cocyauctele 3aboneBaHus

Y KypWU/bLUMKOB MOCNE KaXKAOW BbIKYPEHHOW CUrapeTbl HabntodaeTcs Cy)XeHue COCyaoB,
answeecs 30 MUHYT. M03TOMY Yy CUCTEMATUYECKM KYPSILLErO YEeIoBEKa COCy/bl MOYTU Hemnpe-

PbIBHO HaxoadaTCAd B Cy>KEHHOM COCTOAHUMN.
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Puc.28. TennodoTorpacdus pyku Kypuniblumka

Bonpoc1.:

Ha kakon TennocdoTorpadum n3obpaxeHbl pyKu Kypusblumka?

Bonpoc 2:

Mpwv ynotpebneHnn ankorons u KypeHus y YenoBeka HapyLlwaeTcs paboTa BHYTPEHHMX Op-
raHoB. K yeMy npnBoauT KaXxxaas BbIKypeHHas curapeTta?

06BeauTe «[Ja» unn «HeT» B KaXxaon CTPOKe.

K ueMy 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:

Cy>XXeHue cocyoB — NpuuMHa 3aboneBaHMS KYPUSIbLUMKOB «MEpPEMEXAIOLENCS XPOMO-
TOW», KOTOpas COMPOBOXAAETCS CUNbHOM 60/bI0 BO BPEMS XOAbLObI.

K KaknuM nocneacTBnaM NpUBOAUT CY>KEHME COCYya0B?

1. MoTepe TpyAOCNOCOBHOCTU Ha ANUTENbHOE BPEMS

2. 'HBanngHocCTu

3. Mpuctynbl 605K

4. HUKaKnX HapyLlLeHui He HabnoaaeTcs.

Bonpoc 4:

Bbibepute npaBubHbIE YTBEPXKAEHMS.

1. MocCTOSIHHbIE 3aHATUS DU3NMYECKUM TPYAOM U (DM3MYECKON KynbTypoi CnocobCcTBYOT pas-
BUTUIO U YKPEMJIEHMIO CEPAEYHON MbILLLLbI.

2. HAKOTUH BbI3bIBAET CyXXEHME KPOBEHOCHLIX COCYAOB.

3. «NepemMexalowasncsa XpoMoTa» — 3TO pe3y/bTaT HeNpaBUIbHOMO NMUTaHWS.

4. ANKOronbHble  HanmWTKK, B TOM 4YMCNe W NWUBO, HapyLLAT KpoBoObpaLleHue.

5. TunognMHaMmnsa HUKaK He CKa3blBaeTcs Ha paboTy cepaua u CoCyaoB.

6. MNpy BbIKYpMBaHUM CUrapeT YCroKauBalTCAa HEPBbl, CHUMAETCS CTpecc.

7. HUKOTUH CHWXaeT CBEPTLIBAEMOCTb KPOBMW.
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8. Mpu dusnyeckon pabote yBenMuMBaeTCs 06bEM KPOBM, NPOTEKAOLEN Yepe3 cepaey-
HYIO MbILULLY.

9. CepAeyHblii NPUCTYN MOXET BblTb CMEPTENbHBLIM, €C/TN OBLUMPHbIA YYACTOK CepAEYHON
MbILLILIbI JIULLEH KMUCITOpPOAa.

10. Obpa3 XU3HM HE BAMSET Ha NPOAOMKXUTENBHOCTb XKM3HW YENOBeKa.

WCCNEQOBAHUE CBOWCTB APTEPUAJIbHOIO NyJibCA
(HA TYYEBOW APTEPUN)

Mcnonb3ys dyHKUMOHaNbHbIE TECTLI C NOACYETOM YaCTOTbl CepAeUHbIX cokpaleHni (UCC),
MOXHO MONy4YUTb BaXKHble CBEAEHUS O (DYHKLMOHANBbHOM COCTOSIHUM CEepAEeYHO-COCYAMCTON Cu-
cTeMbl. Hanpumep, onpeaenutb BAUsSHUE PU3NYECKMX YPAXHEHWUI HA OpraHu3M, YTO Cylle-
CTBEHHO MOMOraeT B [03MPOBAHMN (PU3NYECKOW HArpy3ku, €€ MHAMBMAYanM3aumMmM 1 onTUManb-
HOCTW.

MynbC pas3nMyaloT apTepuanbHbId, KanUANSPHbIA U BEHO3HbIN.

Hambonbluee npakTnyeckoe 3Ha4YeHne AN AMarHOCTUKM PasniMyHbIX NAToOIOrMYeCcKux Co-
CTOSIHMI UMEET apTepuasnbHbIi MysibC.

CyLiecTByeT HECKO/IbKO CrocoboB onpeaeneHust nynbca, Hanbonee NpPOCTOM M3 HUX —
nanbnaTopHbIN. 3aKOYAETCS OH B MPOLLYNbIBAHUM U NOACYETE NYNbCOBLIX BOJIH.

Manbnaums (0T nat. palpatio —oLlynbiBaHWE) —KAMHWUYECKUI METOA MCCNEAOBaHUS Npu
MOMOLLM OCA3aHMS C LENbIo N3y4YeHns M3NYECKMX CBOWCTB U YyBCTBUTENIbHOCTM TKaHEN 1 Op-
raHoB, TOMOrpanUECKNX COOTHOLIEHWUIN MEXAY HUMU U OBHapYXXEHMSI HEKOTOPbIX (YHKLMO-
HasbHbIX SIBNEHWIA B OpraHn3Me (TemMnepaTypbl KOXM, NynbCaLnm COCYA0B, MEPUCTANbTUKN KU-
LeyHmKa v ap.).

OnpeaensoT NynbC Ha COHHOM, BUCOYHOW W APYrMX AOCTYMHbIX ANS Nanbnauum apTepusix.
Kak npaBuno, nynbC ONpeaensitoT Ha JIy4eBOW apTepun Y Hauyana OCHOBaHWst 60NbLIOrO Nanb-
ua, Ansg 4Yero nasblbl (BTOPOW, TPETUM M YETBEPTLIN) CTABSATCSA YyTb BbILLE Jy4E€3aNSCTHOMO Cy-
CTaBa, apTepMs HaLLyMbIBAETCS M NPUXUMAETCs K kocTu (puc. 29).

ITO MHTEPECHO:

BpaueBaTenu apeBHero Kutasi, obcneays 601bHOM0, M3yyanu nynbC HE MEHEE YeM B AEBSATY
TOYKax M pa3nuyany Ao 28 BMaoB nynbca. B cpegHve Beka MeToa MynbCOBOW AMArHOCTUKM
NPOHUK Ha TeppuTtopuio CpeaHen A3uu: TeopeTudeckoe 060CHOBaHWE WCCNEAOBaHUS Nynbca B
«KaHoHe MeauvuuMHbI» BblaatoLwerocs Bpaya cpeaHesekoBoro Boctoka M6H CuHbl (980-1037
IT.) BO MHOTOM CXOAHO C MOIOXEHUAMU APEBHEN KMTANCKON MEANLIMHBI.

Puc. 29. llccnepoBaHne nynbca: NpaBUIbHOE U HENPABUIbHOE MOMOXEHWE NanbLEB
(no A. ®orenb u I'. Bogpatuke, 2000)
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ApTepunanbHbIf NyAbC — 3TO PUTMUYHbIE KONebaHWs CTeHOKapTepuii, 06yCNOBNEHHbIE Bbi-
6pocom KpoBM 13 cepaLa B apTepUasnbHylo CUCTEMY U U3MEHEHWEM B Hell JaBNEHUS B TEYEHME
cokpaLleHus (cucTonbl) u paccnabnenns (anactonsl).

Mpu nccnegoBaHuM Nynbca ONPeaensitoT ero OCHOBHble (hU3MonorMyeckne nokasatenu (xa-
PaKTEPUCTUKM):

¢ pUTM

* yacTtoTty

* HanpshkeHune

* HanosHeHue

o dopmy (MyNbCOBOW BOJHbI).

PUTMMYHOCTb Nynbca 06yCNOBNEHO pacnpocTpaHeHMeM KonebaHui CoKpalleHus cepaua
yepe3 paBHbIE MPOMEXYTKW BPeMeHW. Mpu paccTpoMCTBaX CEPAEYHOr0 pUTMa My/bCOBbIE BOJI-
Hbl CNEeAyIoT Yepe3 HeOAMHAKOBbIE NPOMEXYTKN BPEMEHM W NY/bC CTAHOBUTCS HEPUTMUYHBIM.

3TO MHTEPECHO:

B HOpMe MOXeT BCTpeyaTbCs Tak Ha3blBaeMas «AblXxaTelbHasi apuUTMUS», Mpy KOTOPON Ya-
CTOTa MynbCa BO3paCTaeT Ha BAOXE M YMEHbLUAETCS Npu Bblgoxe. [bixaTenibHas apuTMus valle
BCTPEYaEeTCa y MONOAbIX NofeN, a Y B3POC/biX BO3HUKAET KaK OTBET CepAaua Ha CTPEeCCoBble
(akTopbl, Ha (M3MYECKYIO HArpy3Ky, a Takxe Npu ANUTENbHOM QU3NYECKOM USIM YMCTBEHHOM
nepeyToM/IEHNN.

Kakue npuumHbl MOryT 0BbACHUTHL AaHHOE sBeHue?

OtBeT:

BO3HMKHOBEHWE AbIXaTeNbHOW apUTMUM 0BYCNOBNEHO aHAaTOMUYECKON BIM30CTbIO NIErkux
1 cepaua, a Takxke BIMSIHUEM HEPBHO-TYMOPasbHbIX (haKTOPOB.

YacToTa nynbca B U3NONOrMYECKUX YCOBUSX NOKOSICOOTBETCTBYET YacToTe CepAeYHbIX
COKpaLleHui 1 paBHa 60—90 cokpalleHuii B MUHYTY. YacToTa nynbca noaBep)KeHa A0BOJIbHO
3HAUUTENbHBLIM KOoNebaHMsaM B 3aBUCUMMOCTM OT BO3pacTa, Nona, pocta u Apyrux ¢hakTopos.

ITO MHTEPECHO:

Y XKEeHLWMH NynbC HECKObKO Yalle, YeM Y MYXUMH. Y BbICOKOro YenoBeka nysbC 06bI4YHO
pexe, YeM Yy HM3KOro pocTa. Y noaen noxunoro Bo3pacta (ctapwe 60 neT) uy aeten nynbC
yaile, 4eMm y B3poC/ibIX NnL.

YBennuyeHne 4acTtoTbl cepaieyHbix cokpalueHui (YCC) 6onblue 90 B MUHYTY Ha3blBaeTCs Ta-
Xukapanen (ap.-rpey. togyvg — 6bICTPLIN U Kopdion — cepaue). B dusmnonornyeckmx ycnosu-
SIX YacTbI NyNbC HabNoAAETCA NPU DUINYECKMX U MCUXONOMMUYECKUX Harpy3Kax.

YacToTa cepaeyHblX COKpalleHnn meHee 60 B MUHYTY Ha3blBaeTcs bpaavkapaven (ap.-
rpey. Bpodv — MeaneHHbIN 1 kopdia — cepaue). [aHHoe COCTOsiHME XapaKTepHO BO BpeMs
CHa, Y hU3NYECKM TPEHNPOBAHHBIX NTIOAEN.

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 ANS MOMHOrO CAABNEHUS MyMbCUMPYIOLWEN apTepun. 3TO CBOWCTBO Ny/bCa 3aBUCUT OT Be-
NINYMHBI CUCTONTMYECKOrO apTEPUanbHOro AaBeHUS U TOHYCa apTepUanbHON CTEHKK. YeM Bbl-
LUe AaBNEHUE, TEM TPYAHEE OKaTb apTEPUIO, — TaKOW Ny/bC Ha3bIBAETCS HANPSXKEHHBIM, UK
TBepabIM. [py HU3KOM AaBNEHUM apTEPUS NErKO COKUMAETCS — MyNbC MATKMA.

HanonHexnne nynbca OTpaXxaeT HaMoSIHEHWE MUCCNEAYEMON apTepun KPOBbKO MO BbICOTE
nogbeMa apTepuanbHOM CTeHKU. [aHHbl MoKa3aTesb 3aBUCUT OT BENMYMHBI yAApHOro 06beMa,
06LLero KonMyecTsa KPOBM B OpraHM3Me M eé pacnpeeneHnst. PasnmyatoT nynbC XOpoLlero
HaMNONHEHWS! UM MOJHbIN, W MIOXOr0 HAMOSIHEHNS UMW NYCTON (CNabblid, HUTEBUAHBIN).

JlabopaTopHas pa6ota N2 5.

«OnpepeneHne OCHOBHbIX XapaKTEPUCTUK apTepuanbHOro nynabca
Ha N1y4eBOW apTepumn» .

Lenb paboTbl:03HaKOMUTLHCA C 06LMMM 3aKOHOMEPHOCTAMU (DYHKLIMOHUPOBAHNUS Cep-
[IEYHO-COCYANCTOM CUCTEMbI, HAYYUTbCS NMaNbNAaTOPHOMY METOAY UCCNEA0BaHMS Mybca.

Marepuanbl n 060pya0BaHME: CEKYHIOMEP, Yacbl CO CTPENKON.

lNMopsigok npoBegeHns SKCNepUMeHTa:

1. MNpuaaTb uccnegyemomy yaobHoe nonoxeHue, cnas nnu nexa. OXxeaTuTb OAHOBPEMEH-
HO KMCTM MauMeHTa nanbLamMu CBOMX PYK BbILIE Jy4e3ansiCTHOrO CyCTaBa TaK, YTobbl 2, 3 v 4-i
nanbLbl HAXOAWINCb Haf Ny4YeBON apTepuen (2-1 nanew y OCHOBaHWS 60MbLIOrO Manbua).

2. CpaBHWTb KonebaHusi CTEHOK apTepuii Ha NpaBoM M NeBOM pykax. MpoBecTn noacyet
MyNbCOBbIX BOMH HA TOW apTEPUM, FAE OHW JIyLLUE BbIPaXXeHbI B TeYeHUM 60 CEKYHA.

3. OueHuTb MHTEpBanbl MEXAY My/bCOBbIMU BOSHAMM.

4. OueHUTb HamnosiHeHWe nysbea.

5. CoaBuTb NEBYIO0 apTEPUIO A0 MCHE3HOBEHUS NYSbCa U OLEHUTb HanpshXeHne nynbca. Mo
HaMOMHEHWIO M HANPSXKEHMIO ONPEAENUTb BENNYMHY MyNbCa.

6. 3admKkcmpoBaTb pesynbTaTbl MCCNEAOBaHUS B NPOTOKON.

7. Cpenatb BbIBOA.

CBOMCTBO Nysbca Hopma BapuaHTbl OTK/IOHEHUs1 | [laHHble U3MepeHuit
PutM PUTMUYHBIV ApUTMUYHbIN
YacrtoTa 60—90 Peakuii/HYacTbin
HanonHeHne Xopoluee Cnaboe
HanpsikeHue YMepeHHoe MsarkuiA/TBEpabIi
®opma HopmanbHas BbICTpbI/MeaneHHbIN
BbiBOA:
lNpw 3aMepe nynbC Y UCNbITyeEMOro
OtBeT:

B HOpMe, MMEIOTCS HapyLUEHUS PUTMUYHOCTM, YacTOTbl, HANPSKEHWS, HANOMHEHUs, hOpMbl
My/IbCOBOM BOJIHbI
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JlabopaTopHas pa6ora N2 6.

«OnpepeneHne PyHKLUMOHANbLHOIO COCTOSIHUA CepAe4YHO-COCYAUCTOM CUCTEMbI>

Lenb pabotbi: oUeHNTb (YHKLUMOHANbHbLIE Pe3ePBbI CEPAEYHO-COCYANCTON CUCTEMBI Ha
(PU3nYECKyto Harpysky.

Marepuanni n o6opygoBaHume:; unbposas nabopatopusi, gatumk YCC.

lMopsigok npoBegeHUs1 IKCepUMeHTa:

1. Onpegenutb nynbc B nokoe (YCC 1) 3a 1 MUHYTY.

2. Coenatb 20 npuceaaHui 3a 30 cek.

3. MNoBTOPHO M3MepuTb Nynbc (YCC 2).

4. PaccumtaTb koaduumneHT TpeHnposaHHocTn (K) no dopmyne:

— (HCC2-4CC1) 1nno
K qccl 100%

5. CpaBHUTb MONYYEHHbIN pe3ynbTaT C TabnMYHbIMM AaHHbIMU. CaenaTtb BbIBOA.
6. YpOoBEHb TPEHWUPOBAHHOCTU CepAeYHO-cocyancToi cuctembl (no AHkesud, 1975 r.).

Koaddpuument TpeHnposaHHocTH -K,% YpoBeHb TPEHWPOBAHHOCTH
25 1 MeHee OTAMYHbBIN
26—50 XopoLuwni
51—75 MocpeacTBeHHbIN
76—99 Mnoxom

JlabopaTopHas pa6ora N2 7.

«OnpeaeneHue 3HeprosarTpar Mo COCTOAHUIO CepAeYHbIX coxpau.tel-mﬁ»

Teopetunyeckas 4actb

B M3BECTHOW MOrOBOPKE «[BWMXXEHWE — 3TO XMW3Hb» 3aK/OUYEH MMaBHbIM NPUHLMN 340POBO-
ro 6biTns Tena. Monb3a PU3NYECKo aKTUBHOCTU ANt CEPAEUYHO-COCYANCTON CUCTEMbI HE Bbl-
3bIBAET COMHEHWI HU Y BPaYen, HU Y CMIOPTCMEHOB, HU Y 0BbIYHbIX Nitoaeit. Ho kak onpeaenutb
COBCTBEHHYO HOPMY MHTEHCUBHOCTU (PU3NMYECKUX Harpy3oK, 4Tobbl He HAHeCTU Bpeda cepaLly
N OpraHun3My B LiefioM?

Kapaunonoru u cneumannctsl CNOPTMBHON MEAWLMHBI PEKOMEHAYIOT OPUEHTMPOBATLCS Ha
HOPMY Mynbca, M3MepsemMyto Npu Guandecknx Harpyskax. OboivHo, ecnn YCC BoO BpeMs Tpe-
HMPOBOK MPEBbLILLAET HOPMY, Harpy3ku CYATAKOTCA Ype3MepHbIMU, @ eCn He AO0TArMBaeT Ao
HOPMbl — HeoCTaTo4YHbIMKU. HO ecTb ¥ du3nonornyeckme oCo6eHHOCTM opraHu3Ma, BAUSIIO-
LLMe Ha YacToTy COKpaLleHWn cepaua.

MoyeMy yYacToTa cepauebueHns yBenuumeaetca?

Bce opraHbl ¥ TKaHM XWBOro OpraHn3Ma HyXXAatTCs B HacbIWeHUW NuTaTeNbHbIMU Belle-
CTBaMM M KMCNOPOAOM. MIMEHHO Ha 3TOM NOTpebHOCTU AepXUTCS paboTa cepaevHO-CoCyaun-
CTON CUCTEMbI — KayaeMas CEpALEM KPOBb HACbILAET OpraHbl KMCIOPOAOM, ¥ BO3BpaLLaeTcs
B Nlerkne, rae npovMcxoamT razoobmeH. B coctosiHMm nokos ato npoucxoaut npun YCC ot 50 (y
TPEHWUPOBaHHbIX Nitoaei) Ao 80—90 yaapoB B MUHYTY.

Mpy aKTUBHOM ABWXXEHWUM NOTPEOHOCTL BCEX OPraHOB B KUC/TIOPOAE Pe3KOo BO3pacTaeT. BoT
MOYeMy YacToTa NynbCa YBENIMUYUBAETCS Noc/e M3NYECKON Harpy3sKu.
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CepaLe nosy4yaeT curHan o HeobxoaMMOCTM NoyYeHUst 6oNbLLE MOPUMM KUCIOpPOaa U Ha-
YMHAET paboTaTb B YCKOPEHHOM TeMMe, YTobbl 06ECNIEUMTL NoAaYY HyXXHOr0 06beMa KMCIopoaa.

Puc.31 3mepeHue nynbca

YT06bl Y3HaTb, NPaBWIbHO N paboTaeT cepaue W afeKkBaTHbIE NIN HArpy3Ku Moyyaer,
Heobxo0aAMMO YUnTbIBATb HOPMY YacTOTbl My/bca NOce pasHbiX U3NYECKMX Harpy3oK.

3HauyeHnst HOPMbl MOTYT pa3nnyaTbCs B 3aBUCMMOCTU OT (DU3MYECKON MOArOTOBKU U BO3-
pacTa 4yenoBeka, NO3TOMy ANS ee onpeaeneHus ucnonb3yetcs GopMmyna MakCUMasnbHOro nysb-
ca: 220 MMHYC KOIMYECTBO NOMHBIX NIET, TaK Ha3biBaeMas dopmyna Xackens-dokca. OT nony-
YEHHOr0 3HaYeHMs 1 ByAeT BbIYMCAATLCS HOPMa YacToThbl CepaLedMeHNiA ANs pasHbIX BUAOB
HarpysoK, Uin TPEHUPOBOYHbIX 30H.

Xoabba — 0/1HO U3 caMbIX DMU3MONOTMYHBIX COCTOSIHUIA YENOBEKA, C X0 bObI Ha MecTe npu-
HSITO HaYMHATb YTPEHHIOK MMHACTUKY B KQYeCTBE pa3MUHKK. [N1st 3TOW TPEHUPOBOYHOM 30-
Hbl — NpK xoabbe — CyLwecTByeT HopMa nynbca, paBHas 50—60% OT MakCMManbHOro 3Have-
HUS.

Boluncnnm ansg npumepa Hopmy YCC ang 30-neTHero yenoseka:

1. Onpegenum mMakcuManbHoe 3HaveHune YCC no dopmyne: 220 — 30 = 190 (ya/mMuH).

2. Y3HaeM, CKOMbKO yaapoB coctaenstoT 50% ot makcumanbsHoro: 190 x 0,5 = 95.

3. TakumM xe cnocobom — 60% oT MmakcumanbHoro: 190 x 0,6 = 114 yaapos.

Monyymm HopManbHbIM NynbC npu xoabbe anst 30-neTHux B npeagenax ot 95 go 114 ypapos
B MUHYTY.

Mpu KapAMOTPEHVPOBKE HOPMbI CepaLa MMEIT CBOW Anano3oH. Ocoboi nonynspHOCTbO
cpeau nofen cpeaHero Bo3pacTa Mosb3YHTC 3aHATUS Kapano, UK KapANOTPEHUPOBKK, TO
€CTb TPEHVUPOBKM ANs cepaua. 3agada Takux TPEHUPOBOK — YKPEnuTb U HEMHOMO YBE/IMYUTb
CepAeyHYI0 MblLLY, 33 CYET Yero yBennunTb U 06beM cepaeyHoro Bbibpoca. B pesynbrtaTe
cepaue HayumTcst paboTaTb MEANEHHEE, HO HAMHOTO 3 hEKTUBHEN .

Hopma nynbca npu kapamno Boluncnsetcs kak 60—70% oT MakcMManbHOro 3HayeHus. MNpu-
Mep pacyeTa nysbca Ans KapamoTpeHNpoBoK 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 NyfibCa BOBPEMS KapAWOTPEHUPOBOK Ans 40-neTHux nio-
aeil — ot 126 10 144 yaapoB B MUHYTY.
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Puc.32. ber

OTNMYHO YKpennseT CEPAEYHYIO MbIlLY HecnelwHbin 6er. Hopma YCC ans 3Toi TpeHUpo-
BOYHOW 30HbI paccunTbiBaeTcs kak 70—80% OT MaKCMMasnbHOro nysbca:

1. MakcumanbHasa YCC: 220 — 20 = 200 (ans 20-neTHux).

2. OnTumansHo gonyctumas npu 6ere: 200 x 0,7 = 140.

3. MakcumanbHo gonyctumas npu 6ere: 200 x 0,8 = 160.

B ntore Hopma nynbca npu 6ere ansa 20-netHux coctasut oT 140 ao 160 yaapoB B MUHYTY.

CywiecTByeT Takoe NOHATHUE, KakK 30Ha CxkuraHus xwupa (3CXK), npeactaBnsiowas cobon
Harpy3ku, npy KOTOPbIX MPOMCXOAMT MaKCUMaNbHOE CKUraHWE XMPOBbLIX OTMOXEHUA — [0
85% kanopuin. Kak HM MOKAXETCS CTPaHHbIM, 3TO MPOUCXOAWUT NpU TPEHUPOBKAX, COOTBETCTBY-
IOLLMX MHTEHCUBHOCTM Kapano. OBBACHAETCA 3TO TeM, YTO Npu 6onee BbICOKMX Harpy3kax op-
FaHM3M He yCneBaeT OKUCISATb XMPbl, MO3TOMY UCTOYHMKOM SHEPTUM 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-
ectsyeT. HO y CNOPTCMEHOB — CaMasi BbICOKas MNjiaHKa HOpPMbI NMyfbca Npu GU3nyeckux Ha-
rpy3Kkax. ¥ HUX HOpPManbHbIA NyNbC BO BPEMS MHTEHCUBHBIX TPEHMPOBOK PacCUMTLIBAETCA Kak
80—90% oT MakcMMasnbHOro. A BO BpeMs MpeaenbHbIX Harpy3oK MnysibC CMOPTCMEHA MOXET
coctaBnatb 90—100% OT MakcUMMarsibHOro.

Bua M MHTEHCMBHOCTb (DM3MYECKOM Harpy3ku MMEKT OrpoMHOe 3HaueHue. Hanpumep, y be-
FYHOB, TPEHUPYIOLLMXCS Ha BbIHOCAMBOCTb, YCC npu Harpy3kax bbiBaeT HMXe, YeM y CropT-
CMEHOB-CUTOBMKOB.

CnepyeT TaKxe y4yecTb (PU3M0I0rMYecKkoe COCTOSIHME 3aHMMAIOLMXCS CNOPTOM (CTeneHb
MOPdONOrMYECKMX U3MEHEHNIN MUOKAPAA, BEC TeNa) M TO, YTO B MOKOe cepauebueHne cnopT-
CMEHOB 3HAUYNTENBHO HIKE, YEM Y HETPEHUPOBAHHBIX IOAEN. [T03TOMY U BbIYMCNEHHBIE 3HaYe-
HUS MOrYT OT/IMYaTLCA OT peasbHblX Ha 5—10%. CnopTuBHbIE MeauKu cunuTaloT bonee nokasa-
TeNnbHbIM ypoBeHb YCC nepea HayanoMm cneaytoLleit TpEHMPOBKM.

Ans 6onee TOYHbIX MOACYETOB CYLLECTBYHOT YCIOXHEHHbIE (opMysbl pacyeTa. OHM MHAEK-
CVMpOBaHbl HE TONbKO MOA BO3PacT, HO U noA uHameuayanbHyto YCC B NOKOE U MPOLEHT UHTEH-
CMBHOCTM TPeHUPOBKM (B AaHHOM cny4vae — 80—90%). Ho 3Tu pacueTsl npeactasnstoT 6onee
C/IOXXHYIO CUCTEMY, @ MO Pe3yNbTaTy HE C/IMILKOM OT/IMYAOTCS OT MUCMOJSIb30BaHHOM 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-Tun 160

Takum obpa3om, MakcumanbHo gonyctumas YCC npu Guanyecknx Harpyskax B 3aBUCUMO-
CTV OT Bo3pacTa Konebnetcs B npeaenax ot 159 ao 200 yaapos B MUHYTY.

BoccTaHoBneHMe nocne TpeHNpPOBKU

Kak y>e roBopunocb, B CNOPTUBHON MEAWLIMHE BHUMAHWE YAENSETCS M TOMY, KakOM NybC
LOMKEH BbITb HE TONbKO BOBPEMS, @ M NOCNE TPEHUPOBKM, 0COBEHHO Ha CNneayowWwmnii AeHb.

1. Ecnu nepepa cneaytowen TpeHnposkoin YCC B nokoe cocTtaBnsieT 48—60 yaapos, 370
CYMTAETCA OT/IMYHBIM MOKA3aTesNeM.

2. OT 60 A0 74 — nokasaTesb XOpOLLIEN TPEHUPOBAHHOCTY.

3. Jo 89 ynapoB B MUHYTY CYUMTAETCS YAOBNETBOPUTENbHBIM MySIbCOM.

4. Bblwe 90 — HeyaoBNETBOPUTENbHBIN MOKa3aTeNb, TPEHUPOBKY HAaYMHATb HEXENATeNbHO.
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Puc.34. locne TpeHNpoBKK

A 3a kakoe BpeMs JO/IKHO MPOM30MTK BOCCTAHOBMEHME MyNbCa Mocne uU3nMYeckoi Harpys-
Kn? Yepes CKOJIbKO B HOpMe BOCCTaHaBIMBaeTCs?

OtBeT:

Ha BoccTaHOBNEHME MyibCa NOCNE TPEHNPOBKM Y PasHbIX NHOAEN 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.

CkaxxeM, CnopTcMeHaM-CUIIOBMKaM JAeTCs BCEro 2 MUHYTbI Ha NepepbiB Mexay noaxoaamu
K WTaHre.

3a 370 BpeMsi NynbC AoMKeH CHM3UTLCS A0 100 nnm xoTs 661 110 yaapoB B MUHYTY.

Ecnu 3TOro He NponcxoauT, Bpaun peKOMEeHAYT CHU3WUTb Harpy3Kky Wam KOM4ecTBo noj-
XOA0B, UMK Xe YBENNYNTb UHTEPBAbl MEXAY HUMMU.

Mocne kapavnoTpeHnposkn YCC gomkHa BOCCTAHOBUTLCA B TedeHne 10—15 MuHyT.

O YeM roBOpUT ANUTENBHOE COXPaHEeHMe Bbicokon YCC?

Ecnu nocne TpeHMpoBKYM YacToTa cepauebuennit gonro (6onee 30 MUHYT) OCTaeTCs! BbICO-
KOW, CneayeT NponTy Kapamonornyeckoe obcneaoBaHme.

1. lng HauMHaIOLWEro CropTCMEHA NPOAO/MKUTENBHOE COXpaHeHNe Bbicokoi YCC roBoput
0 HEeMoAroTOB/IEHHOCTM CepALA K MHTEHCMBHBIM (PU3NMYECKUM Harpy3kaMm, a Takxe 0 Ype3mep-
HOM MHTEHCMBHOCTWN CaMMX Harpy3oK.

2. HapawmBaHue pusnmyeckmx Harpy3ok A0/HKHO 6bITb MOCTENEHHbIM M 06s3aTeNlbHO — C
KOHTPO/IEM NyNbCa BOBPEMS U MOC/E 3aHATUIA. [1ns 3TOro MOXHO NPUMOBpecTH MynbLCOMETP.

3. KoHTponb YCC gomkHbl cobnogatb U TPEHUPOBAHHbIE CMOPTCMEHbl — YTOObI He AaBaTb
opraHu3My paboTaTb Ha U3HOC.

Perynsiums 4acToTbl CEpAEYHbIX COKPALLEHNI OCYLLECTBNSETCS HEMPOryMOpasibHbIM MyTEM.
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 U3NYeCcKomn Harpysku.

Marepuanbl n o06opyaoBaHme: udposas naboparopus, gatumnk YCC.

lMopsgoknpoBegeHnsa 3KCnepuMeHTa:

PacyeT aHeprosaTpaT YesioBeka, KOTopblin Kynancst B 6acceiHe 15 MUH npum yacToTe cep-
AEYHbIX CoKpalleHunid 130 yaapos B 1 MUH.
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PacyeTbl MOXXHO NPOBOAWTb MOC/E BbIMOHEHWS N060I BU3MYECKON Harpy3KW. DHEprosa-
TpaTbl, COBEPLIAEMbIE YENOBEKOM B 1 MUH, OnpeaenstoTcst no opmyne:

Q=2,09 (0,2 +4CC—1,3),

roe Q— sHepro3atpathl (kAx/MuH); YCC — yacToTa cepaeyHbIX COKpaLLEHUN.
MpuMep: AONYCTUM, Bbl KaTaUCh Ha NbKax, M YacToTa CEpAEYHbIX COKPaLLEHWIA y BacC CO-
crasnset 120 yaapos B 1 MuH. MoacumTaeM 3Hepro3atpatsl 3a 1 MuH:
Q=2,09¢(0,2¢120—11,3) = 2,09 ¢ (24—11,3) = 26,5 k/K/MUH.
Q = 30 MuH © 26,5 kx/MUH = 795 kx
OTtBeT: 3a 30 MMH n3pacxoaoBaHo 795 K[k 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 3Hep2o3ampamel.

KoHTponbHble BONpPOCHI:

1. Kakne nepudepuueckme aptepumn (Kpome Ny4eBOW apTepun) BO3MOXHbl ANS UCCNENoBa-
HMS METOZIOM ManbnaLun? YKaxuTe He MeHee 4-X apTepuil.

2. Kakne chakTopbl BAMAKOT Ha CBOMCTBA NynbCa?

3. Mpun HEBO3MOXXHOCTK OMpeaeneHuns nynbca Ha Ny4eBon apTepuu, rae HeobxoanMmo ero
nccnenosatb?

4, YCTaHOBMTE COOTBETCTBMSI MEXAY HapyLIEHWEM PUTMA CEpAEYHbIX COKPALLEHW 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 yniuue BHE3anHO NOSIBUNMCL pe3Kkasi C1abocTb, XONOAHbIN
MOT, KOXHble MOKPOBbI 651eAHble. MMynbC YacTbi, PUTMUYHBIN, CNABOro HaNpPs>KEHUs 1 Hanon-
HeHus. ApTepuanbHoe aaeneHne 70/20 MM pT. cT. Kak Ha3bIBaeTCS Takoi nynbC? Balwa TakTu-
ka? Kakum 06pa3oM onpeaensieTcs nynbC Ha y4eBon apTepun?

3agaHne:

MpoynTanTe TEKCT.

Cepaue — yAVMBUTENbHbIN U HA&XHDI MOTOP , HAaCOC , KOTOPbIN PaboTaeT B TEYEHMM BCEV
xu3Hu ( 4o 100—150 net), 63 0CTaHOBKM U «PEMOHTa» .
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Bonpoc 1.

B uem npuymHa Takom HeyTOMMMOCTM paboTOCNOCOBHOCTM cepaLa 1 ero Mbiwy?

Bonpoc 2.

CKOMbKO NMUTPOB KPOBW MepeKkadMBaeT cepaue YenosBeka 3a 1 yac 1 3a 1CyTku , ecnv OHO
COKpaLlaeTcs B cpeaHeM 75 pa3 B MUH , BbibpacbiBas Npu KaXaoM COKpaLleHnn 13 ABYX Xeny-
AoykoB 150cm3 kpoBu?

lMpeacTaBbTe PUTMUYHYIO paboTy cepaua 80-neTHero yenoseka (KOTOpas NpeacTaBneHa Ha
CXeMe) 1, UCXoAs M3 NPOAO/IHKUTENBHOCTU (Pa3 cepaAeyHOro LMKa, onpeaenuTe, CKOSIbKO 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 MblLWLbl XENYAKOB cepaua

2. OTAbIXanu MbllWLUbl Npeacepavi

3. bbinK 3aKpbIThbl CTBOPYATHIE KNanaHbl

4. Bblnn 3aKpbIThl NOMY/YHHbIE KanaHsbl.

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, NOACYMTHIBAIOLLMI YacTOTy cepAeYHbIX cokpalleHui (YCC) no nynbcy.

3aroToBbTe npensaputenbHo Tabnuuy. (Tabnuua 1).

OnpedeneHue ny/bca 8 UCXOOHOM NOJIOXKEHUU (NOJIoKeHUe Cuos.).

WcnbiTyeMmblii cuaut Ha ctyne. MoacunTbiBaetcs YCC no nynbey 3a 1 MuH. 3MepeHus npo-
BOASAT HECKONbKO pa3 Ans pacyeTa CpeaHero nokasaTens B MOKOe.

OnpedeneHue pegnekmopHoli cepOeyHol peakyuu.

IKCnepuMeHTaTopUepe3 CTepUIIbHbIE MapneBble candeTku pacronaraeT yKka3aTebHbll 1
BonbLLUOM NaneL NeBOW PyKM Ha rNasHblX S610KaxX UCMbITYEMOrO M HaJaBNMBAET HA HUX B Teye-
Hue 15 cek. [laBneHne He A0MKHO ObiTb CUNbHBIM. HaunHas ¢ 5-1 cekyHAbl HaaaBIMBaHMS,
MOACYMTBIBAIOT MyNbC B TeveHue 10 cex.
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PekoMeHaaymm k ocpopmaeHmio pesybtaToB paborsi:
1, MonyyeHHble pe3ynbTaThbl 3aHecuTe B Tabnuuy 1.

Tabauua 1
Pe3ynbTaTtbl rna3o-cepaeyuHoit npo6bi I'. laHnHn — b. AliHepa
CocTosiHMe McnbITyeMoro Ao npobbi Mocne npo6bi
Mynbc / MUH
2. OueHnTe pe3ynbTaThbl UCCNEA0BaHMS, UCMONb3ys Tabauuy 2.
Tabauya 2
Tunbl pearMpoBaHusa 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 Yyawenue nynb- | OTCyTCTBME Nynbca
ca no OTHoLe- 4—6 ya./MuH 7—15yAa./MyH ca
HUIO K UCXOAHOMY

3. 3anonHuTe COOTBETCTBYOWME cTONbUbl B Tabnuue.

BbiBOAbI M 06Cy)kaeHHne pe3ynbTaTtoB paboTsi:

OTMeTbTe MHAMBKMAYANbHYIO CTEMNeHb akTUBHOCTK oTaenos BHC y gaHHOro ucneityemoro.
Hapucyiite cxemy pednekTopHOM Ayrv rna3o-cepaeyuHoro pednekca n 06bsCHUTE MEXaHWU3MbI
€ro BO3HMKHOBEHMS.

JlabopaTopHas pa6ota N° 2.

«OueHKa PYHKLMOHANIbHOIO COCTOSSHMSA BereTaTUBHOW HEpBHOW CUCTEMbI> ,

Llenb pa6otbi: 0BnageTb NpoCcTEAWMMIM METOAAMMU OLEHKM (DYHKLIMOHANbHOMO COCTOSIHUS
BEreTaTMBHOM HEPBHOM cuCTeMbl. OnpeaennTb BereTaTuBHbI nHaekc Kepao.(BUK)

O6opypnoBaHue: undposas nabopatopus (AaTumnK apTepuanbHOro AasBneHns, MaHxeTtka, MK.

Mopsigok npoBegeHne 3KCNEePUMEHTOB:

BeretatuBHbIn nHaekc Kepao (BUK) nossonseT oueHnTb ToHyc BHC B nokoe. BeretaTus-
HbIi MHAEKC OTpaXaeT HamnpaBAeHHOCTb W BENMYMHY TOHyCa CMMMATUYECKOro Miu napacuMna-
TUYECKOro OTAeNa aBTOHOMHOWN HEPBHOW CMCTEMbI. [1N1s ero pacyeta HeobxoanMmo:

OnpegenuTb NyNbC U apTepuanbHoe AaBneHue obcneayemoro, UCnosb3ys LMdpoBYo na-
6opaTtopuio no pusnonornn.

Paccuutatb BMK no dopmyne

1 -1
BHE =— =100,
qCc

rae BUK — BennunHa nHaekca Kepao;

130 B conepxaHue




BHnonorumna

A0 — BenuuMHa AMAcTONIMYECKOro [aBleHus;
YCC — yacToTa cepaeYHbIX COKpaLleHnn (Mynbe).
3. OueHka BereTaTMBHOro uHAekca Kepao

oT +16 po +30 CUMNATUKOTOHMA
> +31 BblpaXXEHHAs CUMMATUKOTOHUS
ot —16 o -30 napacMMnaTMKOTOHMUSA
<-30 BblpaXX€HHAsd NapacMMNaTUKOTOHUS
ot =150 +15 YpaBHOBELWEHHOCTb CMMMATUYECKMX W NapacuM-
MaTUYeCKMX BIUSHUN

lMoka3aTtenb HopMmbl: oT -10 go +10.

MonoXxuTtenbHble 3HAaYEHNS MHAEKCA CBUAETENLCTBYIOT O NpecbnagaHnyM CMMNaTUYeCcKoro
TOHyCa, oTpuuaTenbHble O npeobnagaHMM napacMMNaTMYeCKoro TOHyca (BaroTOHWM).
BWK=0 — cocTosiHMe NoMHOro BereTaTMBHOrO paBHOBECUS (3MTOHUS).

BbiBOAbI: COOTBETCTBYIOT LENN.

JlabopaTopHas pa6ota N2 3.

«OnpepeneHne KOXHO-COCYAUCTON peakuun (Mmetog aepmorpacgusma)»

Llenb pa6oTbi: onpeaeneHne TOHyca BEreTaTMBHON HEPBHOW CUCTEMBI.

O6opyaoBaHmne: KapaHaall.

Mopsigok npoBegeHne 3kcnepuMeHTa:

1. Mo KoXe Ha BHYTPEHHEN CTOPOHE NpeanneYybst NPOBECTU PaBHOMEPHOE LITPUXOBOE ABU-
XKEHMeE TynblM KOHLIOM KapaHAalula.

2. o cekyHAOMepYy OTMETUTb BPEMSI MOSABNEHNS U UCYE3HOBEHUS KpacHOM uUnmn 6enoii no-
Nochbl. B BbIpaXXeHHOCTU peakLn MMEET 3HAYEHNE CTEMNEHb HaXaTus.

MpuMeyaHue: KpacHbii aepmorpaduaM xapakTepuayeT MOBbILEHHYO BO3OyaMMOCTb Mnapa-
CMMMATMYECKOro OTAENa BEreTaTMBHOM HEPBHOW CUCTEMbI, BCNEACTBME YEro paclUMpAtoTCst CO-
Cyabl KOXM.

Benbii — NOBbILWEHHYO BO3OYAMMOCTb CMMNATMYECKOrO OTAENA, BbI3bIBAIOLLYIO CyXXEHUE
COCyA0B KOXW. PO30BbIV AepMorpaduaM roBopuT 0 HOpMasbHOM TOHYCE CUMNATUYECKOW U Na-
pacMMMaTUYeckon MHHEPBALMM KPOBEHOCHBLIX COCyAoB. C BO3PacTOM NaTEHTHbIA (CKPbITbIN)
Mepvoa NPOSIBNEHNS peakLummn YBENUYMBAETCA C 3 MUH A0 10 MUHYT.
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JlabopaTopHas pab6orta N2 4,

«OLeHKa BereTaTUBHOM peakTUBHOCTU aBTOHOMHOW HEPBHOW CUCTEMDbI
(opTocraTnueckas npob6a)>»

Uenb pabortbi: onpeaeneHne peakTMBHOCTY CUMMATUYECKOrO OTAENa aBTOHOMHOM HEpB-
HOWM CUCTEMBI

O6opyaoBaHne: pnatunk nynsca Relab.

lMopsigok npoBegeHns s3KcnepuMeHTa:

[ins onpeneneHnst peakTUBHOCTM CUMMATUYECKOro OTAENa aBTOHOMHON HEPBHOW CUCTEMBI
PErncTpUpyeTCs N3MEHeHMe nynbca Npu Nepexoie U3 0OAHOMo NOIOXKeHUs B Apyroe. Mpu aToM
Heo6x0AnMO CNeaoBaTh TaKMM YKa3aHUsIM:

1. ans ctabunusauum nynbca (YCC) MCNbITYEMbIN AOMKEH CMIOKOMHO NIeXaTb Ha KYLLETKE B
TeyeHune 7 MUHYT;

2. M0 UCTEYEHUN 7 MWUH B 3TOM JXXe MOSIOXKEHUN AATUYMKOM (DUKCUPYETCS MySIbC UCMbITYEMOro
3a 15 ¢ (MCCy);

3. fanee no KOMaHAE MCMbITYEMbIA CMOKOWHO BCTAET M Yy HEro cpasy Xe B TeyeHue 15 ¢ 3a-
MepsieTcs nynbsc (UCC);

4, UCNbITYEeMbI NPOAOIKAET CMOKOMHO CTOSITb B TEUYEHNE 1 MUH, B KOHLIE KOTOPOW 3a No-
cnegHue 15 ¢ pukenpyetca YCGCs.

PacyéTbl BbIMOHAOTCS MO opMysie

(4CC, —HCGy)
YCC = x 100 %.
4HCCy

MpuMep pacyeTa: AOMYCTUM, YTO UCXOAHBIN NyMbC B nonoxeHun nexa YCC; = 80; koraa
ncnbiTyembin BctaeT, ero YCC, coctansiet 100 yaapoB. B KoHLE NepBOM MUHYTbI NOC/E CMEHbI
no3bl noacuutbiBaeTcs YCCs. JonyctuM, oHa paeHa 104ypapa. Mo dopMyne noacunTbiBaeM
cTreneHb y4yauleHuns nynsca (YCC) No OTHOLWEHMIO K UICXOAHOMY NoKa3aTento:

4CC= (100-80) / 80 x 100 % = 25 %.
YCC; ucnonb3yeTcs B pacyeTax ToSIbKO B TOM cnyyae, ecnm YCC, = YCC;.

PekoMeHZaummn no oopMeHnio NpoToKkona paboTsl
[lenaetcsa BbIBOA MCXOAS U3 TOro, YTO y4alleHue nynbca 6onee yeM Ha 28 % cBuaeTenb-
CTBYET O MOBbILIEHHOW PEAKTUBHOCTM CUMMATUYECKOro OTAENa, a MeHee YyeM Ha 17 % — o ero
MOHWMXXEHHON PEaKTUBHOCTU. OU3MONOrMYECKMM CUMTAETCS YYalleHWe nynbca Ha 12—16 ya/
MWH (18—27 %).

JlabopaTopHas pa6ota N2 5.

«OnpegeneHne peakKTUBHOCTM NMAapacMMMNAaTUYECKOro oTaena aBTOHOMHOM
HepBHOI cucTeMbl (KIMHOCTaTUYECKas nNpoba)»

Lenb paboTbi: onpeaeneHme peakTMBHOCTM NapacMMNaTUYecKoro OTAeNa aBTOHOMHOM
HEPBHOW CUCTEMbI

O6opyaoBaHMe: KOMNbIOTEPHLIN MHTEpdenc cbopa AaHHbIX Releon Lite.

Hatunk nynbca Releon, K.

132 B conepxaHue




BHnonorumna

Mopsgok npoBegeHueKk 3KCNepuMeHTa:
PerucTpupyeMble NokasaTenu B AaHHOM C/lydae Credytollme: U3MEHeHMe Myfbca Npu nepe-
X0Z€e U3 MOJIOXKEHNS «CTOS» B MOJIOXKEHUE «/1exa». [opsiaoK TakoB:

UCMbITYEMbIN HAaXOAWUTCS B MONMOXEHWUN «CTOS»;

B TAKOM MOMOXEHUN HECKO/bKO pa3 (A0 Tex mop, NoKa nokasaTenb He CTabunusupyetcs)
noacumtbiBaetcs nynbc (YCCy) B Teuenumn 15 ¢;

Mo KOMaHAe 3KCMepUMEHTATOPa MCMbITYEMbIA CMOKOWHO JIOXWUTCS Ha KYLIETKY, rmocne ye-
ro cpasy xe 3amepsietcs nynbc (UCC,);

UCMbITYEMbIA NPOAOIKAET CMOKOWHO NieXaTb, M Yepe3 1 MUH y HEero CHoBa 3aMepsioT
nynec (HUCG3);

NPOM3BOASTCS PacYeThl N0 TOM Xe dhopMyne, YTo U B Npeablayllen npobe. 3HaueHue
YCC; B pacyeTax He UCMOonb3yeTCAaHO, eCNN YpeXeHue Nynbca HeHacTynaeT B nepsbie 15
¢ nocne cMmeHbl no3bl (YCC, = YCC;), a HabnoaaeTca NULb B KOHLE MUHYTLI, B popMyny
BMecTo YCC, noacrasnsatoTca gaHHble YCC;. OgHako B BbIBOAAX HEOHX0AMMO yKasaTb,
YTO peakumsa napacuMnaTMYecKkoro oTAesa 3aMeasieHHa.

PekomeHZaLmMm No 0opMAEHMIO NPOTOKONa paboThl
[lenaeTcs BbIBOA MCX0OAS U3 TOrO, YTO:

L
2.
3.

4,

3HaK «—>» 03Ha4aeT ypexeHue nynbca;

ypexxeHue nynbca Ha 4—12 ya/MuH cuntaeTcs HopmasnbHbiM (6—18 %);

ypexeHue nynbca MeHee YeM Ha 6 % CBMAETENbCTBYET O MOHUXEHHOW PEAKTUBHOCTU
napacumnaTnyeckoro otaena, 6onee yem Ha 18 % — 0 ero NoBbILEHHON peaKTUBHO-
cTH;

OTCYTCTBUE YPeXeHUs UK yyalleHue nynbca (3HaK «+») roBopuT o npeobnagaHum To-
HyCa CMMMATUYECKOM HEPBHOWN CUCTEMBI.

Ecnu nynbc He CTaHOBMIICA pexe To, Npoba Ha3blBAETCA apeakTUBHOM, ECNIN e BMECTO
3aMeanieHns Habnogaetcs yyaleHne YCC, npoba Ha3biBaeTCA U3BPaALLEHHON, UK NapajioK-
canbHol. Ob6a BapuaHTa peakTUBHOCTM BHC OTHOCAT K ANCTOHWMYECKUM PEAKLIMSIM.

TakuM 06pa3oM, BereTaTMBHasi PEaKTUBHOCTb MOXET ObiTb HOPMaNibHOWM WK WM3BPALLEHHON,
N36bITOYHOWN, HEAOCTATOYHOMW.

JlabopaTtopHas pabora N2 6.

«OueHka BereTaTuBHOro obecneyexms (npoba MaprtuHerra)»

Lenb pabortbi: onpefeneHne BeretatmeHoro obecrneveHns no namMeHeHnuno YCC n aptepu-
anbHoro gaenexus (A1) Nnpy 403MPOBaHHOW Harpys3Ke.

O6opyaoBaHue:

KomnbtoTep .

KomnbtoTepHbIN MHTEpdeic coopa AaHHbIX Releon Lite.

JlaTumK M3MepeHust apTepuanbHOro AaBfeHus

lMopsigok npoBefeHNs 3KCNepUMeHTa:

JloCTaTOYHOCTb BereTaTBHOIO obecneveHuns onpeaensetcs no usmeHenunto YCC n aptepu-
anbHoro Aasnexus (A1) npu A031MpoBaHHOM Harpy3ke. Mpu 3ToM HeobxoanMO:

MONPOCUTb WUCMbITYEMOrO 3aHATb YA0OHOE MOMOXEHWe CUAas Ha CTyne;

onpeaenutb YCC; n aptepuanscHoe aasnexve (AAci, AA1) UCMLITYEMOro B NOKOE;
MONPOCUTb MCMbITYEMOrO BbINONHUTL 20 PUTMUYHBIX NpuceaaHuii B TedeHne 30 ¢, C BbITS-
rMBaHWEM pyK Brepen;

Cpasy e nosTopHO uaMepuTb nynsc (UCCy) n AL (ALc,, ALRy);

3aTeM yepe3 3 MUH OTAbIXa BHOBb M3MepuTb Nynbe (UCC3) n AL (AAcs, ALAs);
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* OnpeaenuTb BeNnYMHbl yyalleHus nynbca YCC 1 NOBbIWWEHWSI CUCTONMYECKOrO U ANacTo-
nnyeckoro Al (B % K MCXOAHBIM 3Ha4YeHusIM) Mo (hopMynaMm:

(Adc; — Aflcy)
Alc = x 100 %;
Alcy
(AQn, —Adp,)
Adn = x 100 %.
Adn,

®opmyna ansg onpeaeneHns BennymHbl ydyaweHus nynsca (UCC) 6bina npuseaeHa paHee.

PexomeHgaunn no ogpopMneHn0 npoTokosa paborsbi:

MonyyeHHble AaHHble 3aHecTn B Tabnuuy (1abn. 2). Caenatb BbIBOA MCXOAS M3 TOMO, YTO
NP1 HOPMOTOHMYeckon peakumn YCC yyawaetcst Ha 50—70 %, MakcMManbHoe aaBreHne yBe-
nuumeaeTtcsa Ha 15—20 %, MuHMManbHOe aaBneHue cHmxaeTcd Ha 20—30 %. BoccraHoBne-
HWE 3TUX NOKa3aTenei AOMKHO NPOM30MTHU B TEYEHME 3 MUH NOC/E Harpy3Kku.

Takum 06pa3oM, cumnaTyeckuit otaen obecrneuymBaeT ONTMManbHOE BbIMOMHEHWE (u3nye-
CKOWM Harpysku. MoryT HabnogaTbCst U MEHEE 3KOHOMHbIE CNOCO6bLI BEreTaTUBHOW perynsuum.
IMNepPTOHNYECKUI TUM PETYIMPOBAHMSI UMEET MECTO B TOM C/lyyae, €C/iM NOC/E Harpy3Kku BO3-
pacTaloT Kak MakCMMasibHOe, TaK M MUHMMasbHOe fasnieHue. [ns rMnoTOHMYECKoro Tuna pery-
NNPOBaHNS XapakTepHO CHUMXXEHME MAaKCUManbHOMO U MUHUMAsbHOMO AaB/IeHMS.

Mpo6a MapTtuHeTTa
Moka3atenu YCC Allc Adn %

MNcxoaHble

Mocne npucesaHuit

Yepes 3 MUHYTHI

MapacumnaTUyecKnin OTAEN MOCNe Harpysku obecneymBaeT BOCCTAHOBMEHWE (YHKLMM.
BoccTaHOBUTENbHBIN Nepuoa BereTaTMBHbLIX (YHKUMIA OLEHMBAETCS Cneaylowmum obpasom:
€C/IN N0 UCTEYEHUN 3-MUHYTHOrO MPOMEXYTKA BPEMEHW MOC/E Harpy3ku MokasaTenu nyabca u
apTepWanbHOro AaBneHMs He BOCCTaHaB/IMBAKOTCS A0 MCXOAHBIX BEIMUMH, Takas peakums oT-
HOCWUTCS K AMCPErynaTOpHbIM, €CIM BOCCTAHOB/IEHME NMPOUCXOAUT A0 UCXOAHOIO YPOBHA — K
HOPMOTOHUYECKUM.

JlabopaTtopHas pabora N2 7.

«[bixaTenbHo-cepaeuHbin pednekc NepmHra»

OTOT pednekc No3BoNseT onpeaenuTb TOHYC UeHTpa 6nyxaatowero Hepsa. lNpu 3a-
AEPXKE AblXaHUs nocne rnybokoro BAOXa YacToTa CEPAEYHbIX COKPALLEHUN YMEHbLIAETCS
BC/NieACTBUE MOBbILEHNS TOHYCa 4ep Baryca, YTto NposiBNIIETCS HOPME 3aMeasieHUeM nynbea
Ha 4 — 6 yaapos B 1 MMHYTY. 3amMeaneHune nynbca Ha 8—10 n 6bonee yaapoBs B 1 MMH yKa3blBa-
€T Ha MNoBbILWEeHWe TOHYCa napacuMnaTtuyeckoro otaena BHC. 3ameaneHue nynbca MeHee YyeMm
Ha YeTbipe yaapa B 1 MUH CBUAETENbCTBYET O MOHMXEHWM TOHYCa MapacMMnaTU4eckoro otaena
BHC.
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Lenb pabortei: onpegenntb pPeakTUBHOCTM NApacMMMNATUYECKOro OTAeNa aBTOHOMHOM
HEPBHOW CUCTEMBI.

O6opyaoBaHMe: KOMNbIOTEPHBIA MHTEPdENC cbopa AaHHbIX Releon Lite, gaTumk nynbca.

Mopsigok npoBefeHNs dKCrepuMeHTa:

Y UCNbITYEMOro, HaXOAALErocs B NOMOXKEHUN CUAS, ONpeaensieTcs nynbC.

MonpocwuTe ero caenatb ryboKnin BAOX M 3a4epXKaThb AbixaHue. B 3To Bpems ewe pa3 noa-
cYMTanTe nynbC.

PekomeHgauymum no ogopmaeHnto nporokosa paborbi:

Mony4yeHHble pe3ynbTaThl (4acToTa Ny/nbca A0 HaYana 3aAepXXKu AblXaHusi U BO BpeMs 3a-
AEPXKN AblXaHMS Ha BOOXE) BHECUTE B TETPaAb M NMOACUMTANTE Pa3HOCTb My/ibCa:

* 4acToTa NynbCa A0 3aJEPXKN AblXaHWUS B 1 MUHYTY;

* 4acToTa My/ibCa Ha BLOXE BO BPEMS 3afepXKW [blXaHus

¢ B 1 MUHYTY;

* Pa3HOCTb YacTOTbl A0 3aAEPXKKM AblXaHusl U Ha (hoHe 3adepXKu npu rnybokoM BAOXE
B 1 MUHYTY.

CoenaiiTe 3aK/O4eHne 0 TOHyce napacumnaTuyeckoro otaena BHC, perynupytowero pa-
60Ty cepaua; OTMETbTE XapaKTep TOHYC HnyXaaloLWwero HepBa Y UCMbITYeMOro (HOpMasbHbIN,
MOHVXEHHBIA UM NOBbILLEHHBIN).

KoHTponbHbIe BONPOCHI:

1. Co3HaTenbHOE YMpaBieHWe CKENETHbIMU MbIILAMM BO3/I0XKEHO Ha:

1) BereTaTvBHYIO HEPBHYIO CUCTEMY

2) COMATUYECKYIO HEPBHYIO CUCTEMY

3) SHAOKPUHHYIO CUCTEMY

4) ONOpPHO-ABUraTENbHYIO CUCTEMY.

2. Mo yHKUMM BCA HEPBHas CUCTeMa NOApasAensieTcs Ha:
1) comatnyeckyio 1 BereTaTuBHYO (aBTOHOMHY!O)

2) CUMMNATUYECKYI0 U MapacUMNaTUYECKYIO

3) LeHTpanbHyto 1 nepudepuyeckyto

4) nepudepnyeckyto 1 CoMaTUYECKYHo

3. BereTaTuBHasi HEpBHasl CMCTeMa [aeT (PYHKLUMOHA/bHYI0 MHHEPBALMIO:
1) ckeneTHoM MyckynaType

2) rMaAKUM MbILLIEYHbIM BOIOKHaM BHYTPEHHUX OpraHoB

3) rnafkuM MbllEeYHbIM BONIOKHAM COCY/O0B

4) XenesuncTon TKaHu

4. YkaXuTe pacrnofioXeHne Ten YyBCTBUTENbHbIX (1-X) HEMPOHOB BereTaTMBHbIX pedneKTop-
HbIX AyT:

1) uyBCTBUTENBHBIE Y3/1bl YEPENHbIX HEPBOB

2) CMUHHOMO3rOBble Y3/1bl

3) 3aaHuWe pora CrMHHOro Mo3ra

4) BereTaTuBHbIE Y3/l

5. CuHanc — 370:

1) BewwecTBo, BblensieMoe 6narofapst AGMCTBUIO HEPBHOTO MMMy/bCa.
2) OKOHYaHWe YyBCTBUTE/bHBIX HEPBHBIX BOOKOH.

3) «3HepreTMyeckas CTaHums» KNeTKu.

4) 061acTb KOHTAKTa HEPBHbIX KNETOK APYr C APYrOM WM C TKaHAMU.
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6. YKaXuTe pacnonoxeHue BCTaBOYHbIX HEMPOHOB BEreTaTUBHbLIX PEPNEKTOPHbIX Ayr:
1) siapa 3aaHero pora CNMHHOro Mo3ra

2) NpoOMeXyTOYHO-60KOBbIE SiApa CMMHHOMO MO3ra

3) BereTaTMBHbIE SApa YepenHbiX HEPBOB

4) CNIMHHOMO3roBble Y3/bl

7. YKaXuTe pacrnonoXeHue ABUraTesbHbIX HEMPOHOB BETeTAaTMBHbLIX PedNIEKTOPHBIX AYr:
1) BereTaTvBHblE 94pa YeperHbIX HEPBOB

2) NpoOMeXyTOYHO-60KOBbIE SiApa CMMHHOMO MO3ra

3) aapa nepeaHero pora CIMHHOro Mo3ra

4) BereTaTMBHbIE Y3/bl

8. YKaxuTe, Kakue y3/bl OTHOCSTCS K CUMMATUYECKON HEPBHOM CUCTEME:
1) okononossoHo4Hble (I nopsaka)

2) npeano3soHouHble (II nopsaka)

3) OKOMoOpraHHbIe

4) BHYTpUOpraHHble

9. Mpu CMMNATUKOTOHUM OTMEYAETCS:

1) CyXOCTb KOXHbIX MOKPOBOB, HE3HAUMTENBHOE MOTOOTAENEHME

2) KUCTU PYK LIMAHOTUYHbIE, BNAXKHbIE, XONOAHbIE, BNEAHEIOT NPU HAAABNMBAHUM MaNbLIEM.

3) YacTo oTMEeYaeTCss MpaMOPHOCTb KOXHbIX MOKPOBOB (COCYANCTOE OXEpPEesbe), 3Hauu-
TenbHasa NOT/MBOCTb.

4) Koxxa HepeaIKo casibHasi, CK/IOHHA K YrpeBoM Cbinu, AepMorpaduam KpacHbli, BO3BbILLA-
toLmics.

10. BaroToHusi 3TO COCTOSIHME XapaKTepU3ytoLeecs:

1) petv vale xyable MM UMEKT HOPMabHYK0 Maccy, HECMOTPS Ha MOBbIWEHHbIA anneTuT
2) UBET NWLIa NepeMEHYMBbLIN [ETU NIETKO KPACcHET U bneaHetoT

3) 6enbiit UM po30BbIN AepMorpacuam

4) CHWXeHWe anneTuTa, BO3MOXHbI 6011 B XMBOTE

OLIEHKA ®U3MOJIOTMYECKUX PE3EPBOB [bIXATE/IbHOW CUCTEMbI

[lbIxaHne — OCHOBHasi (hopMa ANCCUMUASALIMN Y YENOBEKA, XKMBOTHbIX, PaCTEHWUIN U MHOTUX
MUKPOOpPraHu3MoB. [pu AbixaHnK GoraTble XMMUYECKON SHEpPrven BELLeCTBA, NpUHaaexa-
LiMe OpraHu3My, OKUCNSIOTCS A0 GefdHbIX 3HEPruel KOHEUHbIX NMPOAYKTOB (AMOKCMAa yrnepoaa
¥ BOAbI), UCMONb3YS ANS 3TOFO MONEKYSIPHbIA KMCI0pO.

Y MO3BOHOYHBIX XXMBOTHBIX 1 Ye/I0BEKA CUCTEMA AbIXaHUS — KOMMNEKC CNOXHbIX Npouec-
COB, BK/IOYAIOLMX BHELLUHEE AblXaHWe, TPAHCMOPT ra3oB KPOBbIO U TKAHEBOE BHYTPEHHEE Abl-
XaHue.

CnoXHble MexaHW3Mbl perynsiumMmn aAbixaTeNbHON CUCTEMbI HanpaB/eHbl Ha U3MEHEHMWE Ya-
CTOTbI U FNYyOUHbI AblXaHWs1 B COOTBETCTBUM C CUIOMUHYTHBIMK NOTpebHOCTAMM opraHu3ma (Ta-
KUMK, KaK MOKOW, u3nyeckas Harpyska, Kallesb, YMxaHue, roTaHue, pedb U NeHWe y Yenose-
Ka). B cBOO ouepeab, cornacoBaHue AblXxaHus ¢ ApyruMu cucteMamu, obecneunsatowmmm ob-
MEH BELLECTB B OpraHu3Me, SIBSETCS Pe3ynbTaToM CNIOXKHOMO B3aMMOAENCTBUS PETYNSTOPHbIX
MEXaHW3MOB, BK/OYAOLWMX Nepudepuyeckne 1 LeHTpanbHble 06pa3oBaHus, AesTeNbHOCTb
KOTOpbIX HanpaBs/ieHa Ha NoaAepXXaHne ra3oBoro roMeocTasa B KpoBM.
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MoTpebHOCTb B KMCIOPOAE M3MEHSIETCS B 3aBUCMMOCTU OT CTEMEHW aKTMBHOCTWU OpraHu3Ma.
B3pocnbin My)umHa B COCTOSIHM MOKOS BAbIXAET 0KONO 3,75 11 BO3ayXa B MUHYTY. 3TOT 06bEM
coaepxuT okono 750 kucnopona, KOTOpbIN ycBanBaeTcs npumepHo Ha 1/3. Ecnm uyenosek
nobexxuT BAOrOHKY 3a aBTOOYCOM, BKIOUMBLLUMECS B paboTy Mblwubl NOTPebyioT ropasao
6onblie Knucnopoaa, Ana Yero NnpuaeTcs BAOXHyTb B 15 pa3 6onblie Bo3ayxa. MoTtpebneHne
KMCopoaa MOXeT Bo3pacTu npuMepHo B 30 pas.

MOCKONbKY OpraHu3My B 3aBUCMMOCTU OT CTEMEHN aKTUBHOCTU TPebyoTCS pa3Hble 06beMbI
Kucnopopa, opraHnamy He 06oMTUCb 6e3 pe3epBHOM EMKOCTU, KOTOpPYHO 06ecneynBaeT BHY-
TPEHHEE CTPOEHWE NETKUX, U B YaCTHOCTM, anbBeosbl. He 060iTUCL M 6€3 NOCTOSIHHOrO 6anaH-
ca MeXx/y 4acToTou U rNy6uHON AblXxaHMS U KPOBOCHAbXEHMEM NErKuX.

HopmanbHoe paBHOMEpHOEe [AblXxaHWe — HEMpPOU3BOSIbHOE AblXaHMe C paBHOMEPHbLIMU
BOOXamu. lNpu NoBbILWEHHOM NOTpebneHun knucnopoda (HanpuMep, nocne PusanMyecknux Harpy-
30K) HabnoaaeTcs NOBbIWEHME YaCTOTbl AbIXaHWS.

TaxunHo3 — yBenuyeHune [fblxaTeslbHblX akToB 6onee 20 B MUHYTY.

bpaannHo3 — yMeHbLUEHWE AbIXaTeNbHbIX akTOB MeHee 16 B MUHYTY.

BAXKHO!

IBOMOLMS AbIXaHWS

1. AnddysHoe AbixaHWe — ra3zoobMeH NpoMcxoauT vepe3 MeMbpaHy KneTku nytem
b dysun. CoxpaHnnoch y OAHOKNETOUHbIX a3pobos (Hanpumep, y amebol).

2. KoxHoe fblxaHne — ra3oobMeH NponcxoauT Yepes NoBepPXHOCTb Tena. BcTpeyaeTcs
Y YepBen, HaCEKOMbIX. Y YeloBEKa KOXXHOE AbIxaHue cocTaBnsieT okono 1 %.

3. XXabepHoe AbixaHWe — MO3BONSET U3BNEKATb KMCIOPOA U3 BOAHOW Cpeabl; BCTpeya-
eTcsa y pbl6, aMpunbui.

4, JleroyHoe AbixaHue, T.e. ra3006MeH C aTMOCPEPHLIM BO34YXOM, NPOUCXOANT B Cne-
LUManbHbIX OpraHax — NErkux; UMeeT MeCTo Y NTUL, MIEKONUTAIOLWNX 1 YeNoBeKa.

CucTeMbl, yqacTBYIOLME B AbIXaHWM:

1. Annapat BHewWHero AblxaHus (Nerkue ¢ BO3AYXOHOCHbIMM MyTSMU W MNeBpanbHOW Mo-
NOCTbIO, FPYAHAs KNeTka C MblWLaMu, NPUBOASLLMMUN €€ B ABUXKEHUE).

2. CeppeyHo-cocyancTas cucrema.

3. Cuctema KpoBM.

4. Metabonusm (opraHensibl KneTku, obecneuuBaiollme TKaHEBOE [bIXaHuE).

5. HepBHO-rymopansHas perynsauums.

OCHOBHbI€e 3Tanbl AblXaHWs:

1. BeHTUnaums Nérkmx — ra3oobmMeH Mexay aTMochepHbIM U anbBEONSIPHBIM BO3AYXOM.

2. Qnddy3uns ra3os B NErKMX — razoobMeH Mexay anbBeosisipHbIM BO34YXOM U KPOBbIO.

3. TpaHCNopT ra3oB KPOBbIO.

4. Anddy3ns ra3os B TKaHAX — ra30006MeH Mexay KpOBbIO U TKaHSMM.

5. BHyTpeHHee TKaHEeBOE AblXxaHue — OKUCUTENbHbIE MeTabomyeckme peakummn B TKaHSX
(n3yyaetcs buoxmumunen).

BHelLHee AblxaHWe, TO eCTb ra3006MeH Mexay KPOBbIO M OKPYXXaloLLel Cpeaoi, BKIYaeT
nepsble ABa 31ana. OcTanbHble TpU 3Tana 06pasytoT BHYTPEHHEE 3BEHO CUCTEMbI [bIXaHuS.

CTpyKTypa annapaTta BHELUHEro AblXaHus.

1. rpyaHas knetka

2. nneepanbHas nonocTb

3. BO3yXOHOCHbIE NyTH

4. nerkue c UX MHHepBaLUMeN 1 KPOBOCHAbXXEHNEM.
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3TO UHTEPECHO:

Mpy paHEHMSIX rPyaHON KNETKU WMAKM NOBPEXAEHWUSX NETKMX BO3MOXHO NOMajaHWe BO3ayxa
B NJ1e€BPanbHYI0 NOOCTb. ITO SBIEHNE HOCUT Ha3BaHMe NHEBMOTOPAKC — CKOMJIEHNE ra3oB B
nneBpanbHOi MOMOCTU. [1BYXCTOPOHHUIA OTKPbITHI MHEBMOTOPAKC MPUBOAWUT K CMaAEHUIO
(aTenekTasy) nerkux u K CMepTU M3-3a OCTAHOBKM AblXxaHus. CnacTu nocTpajaBLlIero MoXeT
NNLWb €ro 3KCTPEHHOE MOAKM0YEHME K annapaTy UCKYCCTBEHHOMO AbIXaHus.

PaznunuatoT Tpu TMNA AblxaHus: rpyaHoe, bpiowHoe (anadparmanbHoe) 1 CMeLwaHHoe Abl-
XaHue. [pyaHOW TUN AblXxaHUs BCTPEYAETCS Y MHOMO POXKABLUMX XKEHLUMH, Y KOTOPbIX ABMXEHME
Aavadparmbl 1 GPIOLLHON CTEHKM YacTO 6bl0 OrpaHWYEHO YBENUYEHHON MATKOW. BprolHOM Twn
AbIXaHWS MPEBANNPYET Y MYXYMH-TPY34YMKOB, ¥ KOTOPbIX ABWXEHME pebep 4acTo 6bino orpaHu-
YEHO 13-3a perynsipHbIX NepeHOCOoB rpy3a Ha CnuHe. B 0b6oux cnyyasx Tvnbl AblxaHWs 3akpen-
NAOTCS NO MEXAHMU3MY YCNIOBHOMO pednekca. O6bIYHO Y NtoAen MMEET MECTO CMELLAHHbIN TUM
AbIXaHus.

Bo3ayxoHOCHbIE NyTH:

Bo3ayXxoHOCHbIE (AblxaTenbHble) NyTU — 3TO AblXaTenbHble TPYOKKM, MO KOTOPbIM BO34YX
ABWXETCS OT POTOBOrO M HOCOBOIO OTBEPCTUM A0 NErOYHbIX a/lbBEO, UX MOAPA3AENSOT Ha
BEPXHME N HUXKHWME.

K BEpXHWUM AbIXaTeNbHbIM MyTSIM OTHOCATCA: MOMOCTb HOCA MM pTa NPW POTOBOM AbIXaHUH,
HOCOr/I0TKa, NpuAaToYHble Nasyxu Hoca (poHTaNbHas, raMopoBa, pelleTyaTtas), K HuX-
HWUM — ropTaHb, Tpaxes 1 Bce OPOHXU. Y3KMM MECTOM B ropTaHu SBNSETCS rofocoBas wWesb,
KOTOpasi Npu BAOXE pacLUMpPSIeTCs, a NPy BblAoXe — CyXaeTcs.

Ha ypoBHe 5-ro rpyaHOro no3BoHKa Tpaxes pa3BeTB/SETCS Ha NPaBblil U NEBbIN [NaBHblE
6poHXM, KOTOpPbIE B AaNbHENLIEM NOC/IEA0BATENLHO AENSTCS N0 TUMY AMXOTOMUK (AeNeHNe Ha
ABOe A0 23 nopsiaka).

Tpaxes 1 KpynHble 6pOHXM BCeraa OTKPbIThI, TaK KakK UX CTEHKA MMeeT XPSALLEBYIO TKaHb C
MyyYKamm rnagkux Mbilll, CTEHKN MeNKnx 6poHxoB 0bpa3oBaHbl rMaAKOMbILLEYHLIMW BOSIOKHA-
MW M MO3TOMY BCErfa HaxoAsTcs B COCTOSIHUM TOHYCa.

OYHKUMN BO3AYXOHOCHbIX MYTEi:

1. lNpoBeneHne BO3a4yXa B NErkue u u3 NErkux.

2. OumnweHne Bo3ayxa OT MblIEBbLIX YaCTUL, MUKPOOPraHN3MOB. [JBMXXEHME CIM3M 3a CYET
LeATeNbHOCTM MepLaTenbHOro anNUTeNus NoAOCTU HOCA, Tpaxen N 6pPOHXOB AenaeT OYULLEHNE
Bo3ayxa 6onee 3pdeKTUBHLIM, 0COBEHHO MPU HOCOBOM AbIXaHWUW. DTOMY CMNOCOBCTBYIOT Ha-
Nnymne BONOCSHOro dunbTpa B NpeaaBeEPUM HOCa, BUXPEBLIE ABMXEHWS BO3AYXa B HOCOBbLIX XO-
AaX, a Takxke 3almnTHble pedneKcbl: YNXaHWe 1 Kalenb. B cnusu abixaTenbHbIX nyTen coaep-
XUTCA bakTepnumMaHoe BeLwecTBO — IM30UMM U baKTepnocTaTUyeckoe BELEeCTBO — MyLIMH.

3. CorpeBaHue BO3/AyXa 3@ CYET XOPOLLEr0 KPOBOCHAOXEHMS CTEHOK [bIXaTENbHbIX NYTEN.

4, YBnaXHeHve Bo34yXa 3a CYET B/aru CeKpeTa CIM3MCTON 000104KM HOCA, CNE3HBIX Xe-
ne3 un 6poHXManbHbIX Xenes.

5. YyacTue B npoueccax TepMoperynsaumMn opraHusma.

6. [opTaHb C ronOCoBLIMM CBSA3KaMW y4acTBYeT B reHepaLuu 3BYKOB.

7. Yyactue B 060HATENBHON (YHKLNM.

8. MpoxoanMOoCTb BO34YXOHOCHBIX MyTEN PEryNpYeTCs BEreTaTUBHOW HEPBHOW CMCTEMOM.
Mpy BO3OYXAEHUM CUMNATUYECKUX HEPBHbLIX BOSIOKOH BPOHXM pacLUMpAOTCS, YMEHbLUAeTCs
CeKpeLyst X CNU3NUCTOI, a3pOoANHAMNYECKOE CONPOTUBIIEHNE CHUXKAETCS.

Bo36y>)xaeHve napacumMnaTMyeckux BeToyek bnyxaatowero Hepsa, Ha0bopoT, yMeHbLLaeT
npocBeT HPOHXOB M NOBbIWAET CEKPELMIO CIM3UCTbIX K/ETOK.

Nérkne — napHbIii opraH KOHYCOBWAHOW (OpMbl, B MPaBOM IETKOM Pa3nMyaloT TpU A0NM, a
B /IeBOM — [Be. BepxyLlKu nerkux BbICTYNalT Haj K4YMLUaMu, a OCHOBaHWUS npunexar K
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Avadparme. Ha BOrHyTOM NOBEPXHOCTM Yepe3 BOPOTa B NIErKMe 3axX0AaT rnaBHble 6poHxXu ap-
TEPWUM U HEPBbI, @ BLIXOAAT NIErOYHbIE BEHbI U TMMMATUYECKME COCYAbl.

OYHKUMKN NErKkunx:

1. YyacTve B razoobmeHe (OCHOBHas PyHKLMS).

2. YyacTtue B perynsunm pH KpoB#u 3a CYET BblaeneHns M3bbiTka yrnekncnoro rasa (roMeo-
cTaTnyeckas yHKUms).

3. BolgenutenbHas ¢yHkums — Bblgenenve , Boabl (0,5 1 B CyTKu), NeTyunx BewwecTs (anko-
rons, acupa, xnopodopma, 3PUpHbLIX Maces, aMMmaka, 3akucu a3oTa, aueToHa, ITUIMepKan-
TaHa, ra3o0B aBTOTPAHCMOPTA ¥ MPOMbILIEHHbIX NPEANPUSTUN).

4. YyacTme B BOAHO-CONIEBOM OBMeHe.

5. Yuyactue B npoueccax Tepmoperynsiuum — B fierkux BolpabatbiBaeTcs 60nbLIoe Konmye-
CTBO Tenna; KpoMe TOro, OHW y4acTBYIOT B NpoLeccax Tenno0TAAuM.

6. [leno Kposw.

7. CuHTEe3 6MOaKTMBHLIX BeLlecTB (rMcTaMmHa, akTopoB CBEPThIBAHWUS KPOBU, CEPOTOHM-
Ha).

9. 3awwnTHasa yHKUMS — nerkme obpasytoT 3alMTHDLI Gapbep OT OKpyXatoLlen cpeabl,
BblpabaTblBaOT MN30UMM, UHTEPGhEPOH, UMMYHOTNO6YINHBI.

10. Pe3epByap B03ayxa Ansi ronocoobpasosaHums.
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A
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Puc. 36. CTpoeHue nérkux

Ha KoHuax camblx Menkux 6poHXoB (6pOHXMON) pacnonaratTcs fleroyHble ny3blpbkn —
anbBeosibl. TakuM 06pa3oM, NIerkoe COCTOMT M3 pa3BETBNEHMIA BPOHXOB, 06pa3ytoLwmX cKeneT
NErkoro — 6poHX1anbHoEe APEBO, M CUCTEMbI NEFOYHbIX NMY3bIPbKOB UM aNbBEOSI.

CTPYKTYPHO (DYHKLMOHANbHOW €AMHULIEN NETKOro SIBASIETCS aLMHYC, COCTOSIUMIA M3 KOHEYHOM
HPOHXMOSbI M anbBEOSISIPHLIX XOA0B C anbBeonamu (puc. 36). B anbBeonax NpoucxoauT raso-
0bMeH MeXay KPOBbiO IEFOYHbIX KanunaspoB U BO34YXOM, COAEPXALUMMCS B NIETKUX.
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Puc. 37. CtpoeHue 1 KpOBOCHabXEHWE TEPMUHANBHOMN aNbBEObl: @ — KanunnisipHast CeTb,
OKpYXaltolLast anbBeony; 6 — CTpOeHNe anbBeObI.

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-
nueM. AnbBeOsbl ONNETEHbI MHOMOUYUC/IEHHBIMM KPOBEHOCHBIMK Kanunnspamu (puc. 37). dnu-
TENMN anbBeon BMECTE C 3MUTENMEM KanunnispoB 06pasyeT bapbep Mexay KPOBbHO M BO3AYXOM
TonwwmHoM 0,5 MKM, He NpenaTCTBYOLWMIN 06MEHY ra30B U BbIAENEHNIO BOASIHLIX NapPOB.

a3006MeH Mexay anbBeOoNsSPHbIM BO3AYXOM U KPOBbIO OCYLLECTBASETCS nyTeM Anddy3nu.
Anddy3noHHoe paccTosiHne 06pa3oBaHO TOHKOW afibBEOSSIPHO-KaMUINSAPHON MeMbpaHoM.
OHa oTAensieT KpoBb JIEFOYHbIX KanuispoB OT afbBEONSPHOr0 NPOCTPAHCTBA. BHYTpeHHsS
MOBEPXHOCTb a/IbBEO/ BbICT/IaHA TOHKOMN NJIEHKOMN XWAKOCTU. B CBA3M € 3TUM MeXay CTEHKaMu
anbBeOs AENCTBYIOT CUJTbl MOBEPXHOCTHOrO HaTSXKEHUS, 3@ CYET KOTOPbIX NIEFKME CTPEMSITCS K
cnaganuto. Ecnm 6bl anbBeosbl 6biv BbICTNAHbI YACTO BOAHOMN NIEHKOMW, CUAbI MOBEPXHOCTHO-
FO HaTSHXKEHUS 3HAYMTENBHO NPensTCTBOBanM 6bl pacTskeHuio nerknx. OgHako B anbBeonax
HaxoAWUTCA BELWECTBO — CypdakTaHT, B 10 pa3 yMeHbLUaoLwee NOBEPXHOCTHOE HATSXKEHME 1
NpensTCTBYIOLEE CNageHnio Menkux anbeeon. CypdakTaHT yMeHbLUaeT cuiy, Heobxoanmyto
ANS PacTSHKEHUS TKAHW NErkux npy BAoxe.

3HayeHue cypdakTaHTa:

1. YMeHbLUaeT NOBEPXHOCTHOE HaTsHKEHME anbBEONSPHOW XWUAKOCTY, NpesoTBpaLLaeT Cm-
naHve anbBeos Npy BbIAOXE, YNyYLLAeT pacTsHXXMMOCTb Nerkmx, obneryaert Baox.

2. O6neryaet anddy3nto KMCNopoaa 13 anbBeon B KPOBb BCIEACTBIUE XOPOLLEN PacTBOPU-
MOCTM B HEM KUC/I0POAA.

3. BbINOMHSAET 3aWnTHYO YHKUMIO: 3aliMILAeT anbBEONbl OT AENCTBUS OKUCIMTENEN W
nepekucen, obnagaet 6akTepuoCTaTUYECKON aKTMBHOCTbLIO, 0becneynBaeT 0bpaTHbIA TpaHC-
NopT NblAn 1 MUKPOBOB MO BO34YXOHOCHbLIM MYTSM.

J1éroyHble 06bEMBbI U EMKOCTU:
[Moka3aTenu BHELHEro AbIXaHUs — 3TO NIEroYHbIe 06BEMbI U eMKOCTU. JIeroyHble 06bEeMbI
TaKXXe OTPaXkatoT SHEPreTUUYECKMA pe3epB AbIXaTeNbHbIX MbILLL.

JIéroyHble 06bEMBI:
1. 0 — AbiIxaTenbHbI 06bEM — 06bEM BO3AYXa, BAbIXAEMbIV W BbiAbIXaeMbIA NPU CMO-
KOMHOM [iblXaHWW; OH paBHsieTcst B cpeaHeM 400—500 mn. 10 obecrneyvBaeT BEHTUNALMIO
Nerkunx, NoAAEPXKMBAET NMOCTOSHCTBO asbBEONSPHOrO BO3AyXa, Y4acTBYeT B razoobMeHe.

140 B conepxaHue




BHnonorumna

2. PO Ba. — pe3epBHbiii 06beM BAOXa — 06bEM BO3AYyXa, KOTOPbIM MOXHO BAOXHYTb MpK
MaKCMManbHOM BAOXe nocsie obbli4HOro BAoxa; pasHsieTca 1500—3000 mn. Onpegenset
CNOCOBHOCTb Nerknx K 406aBoOYHOMY pacLUMPEHMIO.

3. PO BblA. — pe3epBHbI 06bEM BblI0Xa — 06BEM BO3AYXa, KOTOPbIA MOXHO BbILOXHYThb
Npy1 MakCMMasibHOM Bblgoxe nocne 0bbiYHOro BAoXa v Bblaoxa; paBHsieTcs 1500—2000 mn. OH
onpeaenseT creneHb NOCTOSAHHOrO PaCTSHKEHUS NErKKX.

4, 00 — ocTaTo4YHbIN 06BEM — 06BEM BO3/AYXa, KOTOPbIN OCTAETCS B NIETKMUX MOC/E MaKCu-
ManbHOro Bbligoxa; paBHsieTca 1000—1500 mn. U3 neroyHbix 06bEMOB CKIAAbIBAOTCA Neroy-
Hbleé EMKOCTMW.

5. AMIT — AHaTOMMYeCcKOe MepTBOE MPOCTPAHCTBO — 3TO 06BbEM BO3AyXa, HAXOASLMIACS
B AbIXaTesIbHbIX NYTSX A0 YPOBHSA pecnupaTopHbiX 6poHXMoN (Ha 3Tux BpoHXMoNax yxe nMe-
OTCS @anbBEObl U BO3MOXEH razoobmeH). BennumHa AMI coctasnsiet 140—260 mn 1 3aBUCUT
OT 0CO6EHHOCTEN KOHCTUTYLMM YenoBeka (Npu pelleHnm 3aaad, B KOTOPbIX HE06X0AMMO yuu-
TbiBaTb AMI, a BeNMUMHa ero He ykasaHa, 0bbeM AMIT npuHMMatOT pasHbiM 150 mn).

6. ®MIM — dusnonornyeckoe MeEPTBOE NPOCTPAHCTBO — 06bEM BO3AYXa, MOCTYNAOLIMIA B
AbIXaTeNbHbIE NYTW W NIETKWE M HE MPUHMMAIOLWMI YYacTusi B ra3oobmeHe. OMIT 6onblue aHaTo-
MWYECKOro MepTBOro NPOCTPAHCTBA, TaK KaK BKIOYAET ero Kak COCTaBHYO YacTb. Kpome BO3-
AyXa, HaXoAsILLErocs B AblXaTeNbHbIX NyTsX, B coctaB ®MI1 BXOAMT BO34YX, NOCTYyNaOWMiA B
NeroyYHble anbBeosnbl, HO He OOMEHMBAOWMICS ra3aMn C KPOBbIO M3-3a OTCYTCTBUS W/ CHIDKE-
HUS KPOBOTOKA B 3TWUX afibBeosax (4/18 3TOro Bo3dyXa MHOrAa MpUMEHSIETCS Ha3BaHWe asibBeo-
NgpHOe MepTBOE MNpPOCTPaHCTBO) . B HOpMe BenuumHa YHKLMOHANBHOTO MepTBOro Mpo-
cTpaHcTBa coctaBnsieT 20—35% OT BeNMUmMHbI AblXaTenbHOro obbeMa. Bo3pactaHue 3Ton Be-
JIMYMHBI CBbile 35% MOXET CBMAETENLCTBOBATL O HAaNMYMM HEKOTOPLIX 3ab0neBaHM.

B MeanUMHCKOM MpaKTUKe BaXHO yuMTbiBaTb (DakTOp MEPTBOrO MPOCTPAHCTBA MPU KOHCTPY-
MpoBaHMM NpMHOPOB ANS AbIXxaHUs (BbICOTHbIE NOMETbI, NOABOAHOE NyaBaHWe, NPOTMBOrasbl),
NPOBEAEHWN psila ANArHOCTUYECKMX U PEaHUMALMOHHBIX MeponpusiTuin. Mpu abixaHuK Yepes
TPYOKM, Macku, WNAHTU K AbIXaTeNIbHOM CUCTEME YEOBEKA NOACOEANHSIETCS AOMONHUTENBHOE
MepTBOe MPOCTPAHCTBO M, HECMOTPS Ha BO3pacTaHue ryOuHbl AbIXaHWs, BEHTUNALWS anbBeon
aTMOC@EpHbIM BO3yXOM MOXET CTaTb HEAOCTAaTOYHOM.

JIéroyHble EMKOCTH:

1. OEJ1 — obwwas eMKOCTb NIerkux — KOSIMYEeCTBO BO34yxa B Nlerkux nocne rnybokoro BAo-
xa; paBHsieTcs 5000—6000 mn. Bkmouaet 1O, PO Ba., PO Bbig. n O0. OEK oTpaxaeT BMecTu-
MOCTb JIErKUX.

2. XKEJ1 — XWU3HEHHas EMKOCTb NErkux — KOMMYeCTBO BO34yXa, MaKCMMasibHO Bblabixae-
MOro nocsne rnybokoro saoxa.

Y MyxunH pasHsetca 4500—5000 mn, y xeHwmH — 3500—4000 mn. Bknoyaet A0, PO Ba.
n PO Bbla. XEJT Hanbonee agekBaTHO M MHTErpaTMBHO OTPaXKaeT Pa3BMTME KOCTHO-MbILLEYHOrO
annapata, NoABWMXHOCTb rPYAHON KNETKU, SNACTUYHOCTb U PaCTSXKUMOCTb NIErKMX, T. €. NOTEHUM-
albHble BO3MOXHOCTU BEHTUNALMK Nierknx. OHa 3aBUCHT OT M0J1a, poCTa, BO3pacTa U CTEMNeHu
TPEHUPOBAHHOCTM OpraHu3Ma. Y TpeHWUpoBaHHbIX Ntofel nokasatenu XE/T HaMHOro BblLLE.

3. ®OEJ1 — dyHKUMOHANbHO-0CTaTOYHas EMKOCTb IErKMX — KOMMYECTBO BO3AyXa B fer-
Kux nocne obbl4HOro Bbigoxa; pasHseTcs 2500—3000 mn. BkntoyaeT PO Bbia. n 00. ®OE —
3TO aNbBEONAPHbLIN BO3AYX.

Ana nameperuns XEJT 1 eé KOMNOHEHTOB CyLUECTBYIOT METOAb!:
CnupomeTpus — € NOMOLLbIO BOASHOMO MM CyXOro CnMpoMeTpa
Cnuporpacdus — ¢ noMoLLbio cnuporpada Ha 0CHOBE aHanM3a KPUBOM AblXaTesbHbIX ABW-
YXEHWUIA — CNUPOrPaMMbl.
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Punc.38. J1éroyHble 06bEMBI U EMKOCTU

JlabopaTopHas pa6ota N2 1.

«WN3MepeHne o6beMa rpyHON KNETKM Y YeNoBeKa Npu AblXaHUKU>»

Lenb paboTbi: onpefennTb BENMYMHY MAaKCMMa/bHOMO pa3Maxa KonebaHuii pasmepos
rPYAHON KNETKN Ha BOXE U BbIAOXE.

O6opyaoBaHMe: CaHTVMETPOBAA JIEHTA.

Mopsgok nposegeHns aKcnepuMeHTa:

PaboTy BbIMONHAIOT ABA YenoBeka. Mpy MOMOLLM CAHTUMETPOBOI NIEHTHI HA YPOBHE MOAMbI-
LIEYHbIX BMAAWH U MEYEBMAHOMO OTPOCTKA MPOWU3BECTU M3MEPEHWE OKPYXHOCTM FpYAHOW KNeT-
KM B KOHLIE rTy60KOro BAOXa M B KOHLIE MAaKCUMasbHOMO BblJOXa.

Puc.39. /13MepeHne OKpYXHOCTU TPyaHON KNETKM
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MpumeyaHne: OKPYXHOCTb FPYAHON KNETKM U3MepSIETCS (He OTpbIBasi NEHTbI OT obcneaye-
MOr0) B TPEX MOJIOKEHMSIX: BO BPEMS May3bl, BO BPEMS MaKCMMasIbHOTO BAOXa M MOJHOO BblAO-
xa. Mpu 3ToM cneayeT obpallaTb BHUMaHWE Ha TO, YTOObI 06CNEeAyeMbIN BO BPEMS BAOXa HE CrU-
6an cnuHy v He NoAHMMAN NeY, a BO BPEMS BblA0Xa — HE CBOAWU WX BMEpea U He HaKJIOHSSICS.
PasHuLa MeXay BENMUYMHAMM OKPYXKHOCTeN B hase BAOXa M BblAOXa ONpeaensieT CTeneHb no-
ABWKHOCTU MPYAHOI KNETKN — 3KCKYPCUIO (pasmax). IKCKYpCus rpyaHON KNeTKM B 3aBUCMMOCTM
OT ANVHbI TeNa 1 06beMa rpyAHON KNETKW PAaBHSIETCS Y B3POC/bIX My>UMH 6—8 CM, B XKEHLLMH —
3—6 cM. B pe3ynbTaTe perynspHbIX 3aHATU BU3MYECKUMU YNPAXKHEHWSMM 1 CMIOPTOM, SKCKYp-
CUS TPYAHON KNETKU MOXET 3HAUMTENIbHO YBENMUMBATLCS M A0CTUraTh 12—15 cM. OKpy>XHOCTb
N3MEePSAIOT 2—3 pasbl, 3aMMUCbIBAIOT HaWYULLMIA pe3ynbTaT. TOYHOCTb U3MepeHns A0 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 3KCIEPUMEHTA: [N ONPEAENEeHNs YacToTbl AblXaHWS MOMOXUTE
PYKY Ha MNOANOXEYHYO 06/1aCTb U NOACYMTANTE YNCNO AbIXaTENbHbIX ABMXEHMS 3@ 1 MUH. 3a-
TeM npeanoxute obcneayemomy caenatb 20 raybokux npuceaaHuii, nocne Yero CHoBa noa-
CYMTaliTe YacToTy AblxaHus 3a 1 MuH. OnpeaenuTe BENMUYMHY YYaLEHUS [bIXaHUS B NPOLIEHTaX.

BbIiBoAbI: NONyYeHHbIE JaHHble 3aHecuTe B NpoToKo. CpaBHUTE pe3ynbTaThl C U3MONOru-
YeCcKon HOpMOW U CAeNanTe BbIBOAbI.

Mpy Hannuum JOMONHUTENBHOrO 060pYAOBaHUA (CMMPOMETPA) MpeaiaraeM BbiMOMHUTb
C/ieaytoLLYHo NPaKTUYECKYHO paboTy.

JlabopaTopHas pa6orta N2 3.

«HopMasnbHble napaMeTpbl pecnupaTopHoit yHKUMKN>»

Lenb pabotbl: ans TOro YTobbl BbISICHUTb, HAXOAATC N BENNYMHBI EFOYHON BEHTUNSA-
LMK, NOSTYYEHHble AN AAHHOMO YesioBeka, B npeaenax HopMbl, HEO6XOAMMO CPaBHUTL UX C
HOPMOW (A0/HKHBIMU BENYMHAMM).

O6opyaoBaHmne: CnvpoMeTp, BaTa, CnWpT.

lMopsigok npoBegeHns 3KcnepuMeHTa:

PaccunTaTtb JO/MKHble Ans cebs, BeNMYMHbI, UCNonb3ys pa3paboTaHHble crieumansHble ¢op-
MY/bl, YYMTbIBAKOLLME KOPPEKLMIO MEXAY OTAENbHbIMUA XapaKTEePUCTMKaMU (YHKLUMW BHELUHEro
AbIXaHus.

Onpepenenne XXEJ

MyHALWTYK cCnMpoMeTpa obpaboTaliTe BaToOW, CMOYEHHON CMMPTOM. [anTe eMy BbICOXHYTb.
LLikany cyxoro cnnpoMeTpa YCTaHOBUTE Ha HyJe.

Mocne 2—3 06bIYHbIX AbIXaTeNbHbIX ABMXEHWI CAENaNTe MaKCUManbHbIA BLOX, 3aXMUTE
HOC W NPOV3BEANTE PAaBHOMEPHbI MaKCManbHO Fy6oKUi BbiOX B criupoMeTp. CTapanTech
AEepXaTbCsi NPSIMO, He CyTynsCb. M3MepeHne NoBTOpUTE TpU pasa, 3aMKCUpyMTe MakCcUMarb-
HYI0 BENnUuHy XEJI.

Onpepennte fO/MKHYIO eMKOCTb nerknx (JXKEN)

CpaBHuTe BennunHy XEJ1, M3MepeHHyto C NOMOLLbIO CMMPOMETPA, C AO/MKHON BEIMYMHOM
(OXKEN), paccunTtaHHou no ¢opmyne Jlioasura:

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 Boiuncnsitot no dopmyne U. C. Lnpsiesa n b.A. Mapkoga.

Ana manbumnkos: KEN (B nutpax) = 4,53xP — 3,9 (npu pocTe go 1

[DKEN (B nutpax) = 10,00xP- 3,15 (npw pocTe Boiwe 1,64).

[VKEN (B nuTpax) = 4,53xP — 3,9 (npu pocte ao 1,64 m);

Ana neBoyek:

[DKEN (B nutpax) =3,75xP — 3,15 (npw pocte o1 1,00 go 1,75).

P — pocT.

BblumcnnTe npoueHTHoe cooTHoLeHMe dhakTudeckoin XXE k AXEST no dopmyne:

XEN
x 100%

[DKEN

B Hopme BennumHa XEJT MOXET OTKMOHSTLCS OT AOMKHOW B npeaenax + 20%. lNpeBbllleHune
(haKTUYECKON BEMNYMHDBI YKa3biBAET Ha 60/blune MOPPOPYHKLMOHANBHBIE BO3MOXHOCTU NIETKMX.

BbluncnnTe XM3HEHHbIW MHAEKC:
OnpeaenuTe XWU3HEHHbIA MHAEKC MO dopMyne. B HOpMe BENMYMHA XU3HEHHOTO MHAEKCA
(KWN) ang xeHwmH pasHa oT 45 no 55 mn/kr, ana myxumH — 55—60 mn/kr. bonee H13KKe no-
Ka3aTenu CBUAETENbCTBYIOT 60 0 HeaocTaTouHOCTM XKEJT, mbo 06 M3bbITOYHOM Macce Tena.

Onpegenute AbixatenbHbi 06beM ([10) nerkux:
Mpou3BeanTe NErkmnin CNOKOMHbIN BbIAOX B CMMPOMETP Nocse 06bI4HOro BAOXa. [N TOYHO-
CTV pe3yNbTaToB NMOBTOPUTE U3MEPEHUS TPW Pa3a M PaccuMTanTe CPEAHIOID BEMUYMHY.
B nokoe 10 B cpeaHem konebnetcs ot 300 go 800 mn.

Onpepenute pe3epBHbii 06BEM Bbigoxa:
Mocne oyepeaHOro CNOKOMHOro BbiAoXa NMPOM3BEAMTE MaKCMManbHO rnyboKuMii BbiAoX B
cnmpoMeTp. Onpeaenexne NOBTOPUTE TPX pa3a M PacCuUMTanTe CPEAHIOD BEUYUHY.
CpepHsis BennunHa POBbIA. B cpeaHeM pasHa 1500 mn.
PaccunTaitTe pe3epBHbI 06beM Baoxa (POBa.) no dopmyne:

Poea. = XE/1 — (40O + POs.biA.)

CpenHss BennumHa POBA. pasHa 1500 mn.

Bce nonyyeHHble gaHHble 3aHecuTe B Tabnuuy.

CpaBHWTE MONYyYeHHble NMOKasaTenn C HOPMOW W caenanTe BbiBOAbI.
OCHOBHbIE MOKa3aTeNIn PeCNNPaTOPHOW yHKLMK:

XKEN XEJ mn
3 3 XEJ1 ma
XEJ1cm DXXEJN cm [DKEN % BEC Kr. Ao mn POBbIg . PoBp.
Poct, cm Macca Tena, Y/ B MUHYTY OKpY>HOCTb FpyAHON KNETKK, CM
Kr
Croa | Cups B nokoe Mpn Ha- npv BAo- npv Bbl- | BO BpeMs na-
rpy3ske xe xoae y3bl
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JlabopaTtopHas pa6ora N° 4.

«OLeHKa BeHTUISIUMOHHON (DYHKLNN NIerKnx»

TeopeTnyeckasa Yactb

BEeHTUNAUMOHHYIO YHKLUMIO NErKUX XapaKTepusyrT NerovyHble 0b6beMbl M eMKOCTH, Nokasa-
TENM MeXaHWYecKMX CBOWCTB annapaTa BEHTUISUMW U NOKasaTeNn BeHTunsumu. Hanbonee va-
CTO NPUMEHSAIOTCA CNEeAYOLINE U3 HUX.

Yacrora abixaHmsa (44) — 4mcno abixaTenbHbIX ABWXEHWIA B MUHYTY. Onpeaensetcs no
CNUpOrpaMMe CMoKOWMHOrO AbixaHusi (N0 OTpe3kaM ANUTENbHOCTLIO He MeHee 2 MUHYT). MaeT
MOACYET YnCna BbIAOXOB (BAOXOB) C MOCNEAYIOWMM AeNeHNeM Ha 4ncrio MuHyT. Y/l noasepixke-
Ha BO3PaCTHbIM KONebaHMAM U Nerko MeHSeTCs NoL BAWUSHUEM PasfUYHbIX MPUYMH (COCTOSHME
3[0pOBbs, TEMNEpPaTypa Tena 1 OKpyXatoLlen cpeabl, SMOLMOHanbHble akTopbl U Ap.). Yua-
LLieHWe AblXaHus, 0COBeHHO B COMETaHUM C MasbiM AblXaTeNbHbIM 06LEMOM, XapaKTepHO AN
PEAKTUBHbBIX NMOpaxxeHui (Ppubpo3 nerkux), Ho MOXET MMETb MECTO MpK NPOM3-BONMbHOW runep-
BEHTUNALUMM, AbIXaTeNbHOM HEBPO3e. YpexeHWe AbiXaHus Gonee CBOMCTBEHHO OOGCTPYKTWUBHBLIM
HapyLUEeHNsM.

AbixarenbHbii 06EM (AO) — 06LEM BO3LYXa, BALIXAEMOrO NPY KaXKAOM AbIXaTeIbHOM
umkne. Bolumcnsietcs no cnuporpamme (CI') CMOKOMHOMO AblXaHWst MyTeM OMNpeAeneHus amniu-
Tyabl BAoxa. JomkHbiv 0 BblumcanTe ucxoas u3 gomxkHoro MO/a (MUMHyTHOro o6bEMa Abixa-
HMS) OEeNeHWeEM MOoCNeaHEero Ha cpea-HeBO3pacTHY0 Hopmy Y[. B cBS3u ¢ nabunbHOCTBIO,
0COBEHHO Y AeTeN paHHEro BO3pacTa, AaHHbIM NMoKa3aTeNlb NpUobpeTaeT NpaKTUYECKYHO 3Ha-
YMMOCTb NINLLb NpW codeTaHun ¢ Y[ n B aMHamuke. Yeenuuenune O gaxe B Nokoe Habnoaaet-
Csl NpU [bIXaTeNbHON HeJoCTaTOYMHOCTH, B CydYae AMabeTuyeckol KoMmbl (T. H. KyC-MayneBCKOe
AbIXaHWE), Ha BbICOTE YENH-CTOKCOBA AblXaHUS, @ TAKXe MOA BWUSHA-EM NCUXOreHHbIX GaKTo-
poB. CHuxeHue 1O MOXeT ObiITb NPy HEMPOTOKCMKO3€E, PECTPUKTUBHBIX (DOPMaXx AblXaTebHOM
HeaoCTaToOYHOCTH (MHEBMOCK/EPO3), B0NsIX NNEBPbI M NOBPEXAEHUSX TPYAHOW KNETKM.

MuHyTHbIN 06bEM aAbixaHua (MO/Z) — KONMYeCTBO BO3AyXa, BEHTUIMPYEMOrO B OHY
MUHYTY. PaccumTbiBaeTcsa Kak npoussegeHune 0 n Y/. Mpn paBHOMEPHOM AbIXaHWUW Ans pac-
yeTa cpepHero [J04epes Bce BepLUMHBI U 0OCHOBaHMS 3y6uos CIT npoBeanTe NMHUKN U U3MepbTe
PACCTOSIHWUS MeXAY HUMK MO BepTUKanu. BepmnHbl BbigoxoB Ha CI 0bpasytoT T. H. «ypOBeHb
CMOKOMHOrO BbI0Xa», KOTOPbIA COOTBETCTBYET MOMOXEHMIO, 3aHUMAEMOMY NIETKUMMU U TPYA -
HOM K/IETKOWM NOA BO3AEWCTBMEM BHYTPEHHMX 3M1aCTUYECKMX CUM NpU MOSHOM paccnabneHnm
AbIXaTENbHOWM MycKynaTypbl. B cnyyae HepaBHOMEPHOro, apuUTMUYHOMO AbixaHus MO[ u3Mepb-
Te nyTeM onpegeneHuns riaybuHbl KaXxaoro BAOXa Ha NPOTSHXXeHUU 2—3 MUH, pe3ynbTaTbl C1o-
XUTE U pasfennre Ha YUC/I0 MUHYT.

B nokoe MO[] coctaBnsieT 6—8 51/MWH, Npyn MU3MYECKON Harpy3ke MOXET AOCTUraTb
80—120 n/MuH.

AomkHyto BennumnHy MO/ (AMO[) paccuntante HENOCPEACTBEHHO UCXOAS U3 OCHOBHOMO
obmeHa no gopmyne

00
aAMo[ = ’
7,07x 40(KMO,,

roe OO — ocHoBHOW 06MeH, onpeaensieMbiii no Tabnuuam Mappuca — beneamnkra; KNO, — ko-
3(OULMEHT MCMONb30BaHMS KMCNOpPoAa B NErkux; BenuymHa 7,07 — npousBeaeHne CpeaHen Ka-
nopuyeckoi ctoumoctvt kucnopoaa (4,91) Ha umcno MuHyT B cyTkax (1440), neneHHoe Ha 1000.
MOJl xapakTepu3yeT WHTEHCMBHOCTb OOLLEN NEro4yHOM BEHTUASLMM W MMEET MpaKTUYecKoe
3Ha4YeHMe ANS OLEHKN BEHTUNSLMM TONBbKO B conocTaBnenum ¢ Y n 40, 4To No3BONSIET OpK-
€HTUPOBOYHO CYAUTb O HANUYMM TUNO- U FUNEPBEHTUAALUMM. TP YacTOM U NOBEPXHOCTHOM Abl-
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XaHuu 6onbluas yactb MO/[la naeT Ha BEHTUASAUMIO MEPTBOro NPOCTPaHCTBa, nNpu rnybokoM —
BO3pacTaeT 0bbeM BeHTUNSUMM anbeeon. MosbiweHrne MO[a oTMevaeTcs Npu pasnyHbIX 3a-
boneBaHusax NErkux u cepgua, HapacTtaeT No Mepe MpOrpeccMpoBaHUs HeAOCTaTOYHOCTM
KapAMOpecnMpaToOpHOM CUCTEMBI M PACLIEHMBAETCS KaK OAHO U3 MPOSIBNIEHN KOMMEHCALUUM C
Lenbio AOCTUXEHMS HeobXoaAMMOro Ans ra3oobMeHa ypoBHS BEHTUASLUMM anbBeOs], a Takxke
Mpy NOBbILEHNN 06MEHHbIX MPOLEeCccoB (TMPEOTOKCMKO3). YMeHbleHne MO/[la BcTpeyaeTcs
Npy YrHETEHWUMN AbIXaTeNbHOMO LieHTpa.

MO[ nogsepXeH WHAMBMAYabHbIM KONebaHWsM.

PekoMeHpauyun no ogopmaeHno npoTtokona paborbl:

lMonyyeHHble AaHHblE BHECUTE B TeTpadb MPOTOKOOB OMbiTOB. CpaBHUTE MX C LO/MKHBIMU W
HOpManbHbIMK BennyYMHamu. CaenanTe BbIBOAbI.

OCHOBHbIV 0OMEH ANt MY>XUMH:

18-30 neT: (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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MokasaTenu 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 13MepuThb AblIXaTesbHbI 06bEM, PE3epBHbI 06BbEM BI0OXa U Pe3epBHbIN 06HEM Bbl-
[10Xa C MOMOLLbIO CNUPOMETpPa?
2. Ha3oBMTE CTPYKTYpbl AbIXaTeNbHON CUCTEMbI, 0603HAYEHHbIE LMDPaMK Ha PUCYHKE 6.
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Puc. 40. CtpoeHue fbIxaTenbHON CUCTEMbI

3. Bbluncnute BENMUMHY BEHTUNSALMM anbBEON NPU YCIOBUM, YTO MUHYTHBLIN 0ObEM AbiXa-
HuUs paBeH 8 N1, 06beM MepTBOro NpocTpaHcTea — 150 MA. Npu yCnoBum, YTo:

1) abixaTenbHbld 06beM paBeH 500 M, a YacToTa AbixaHust — 16 pa3 B MUHYTY;

2) AbIxaTenbHbIM 06beM paBeH 250 M7, @ yacToTa AbixaHust — 32 pa3a B MUHYTY. CpaBHuTE
06bEM BEHTUNAUMM anbBeosn AN 0060MX CllyYaeB U OnpeaennTe, Kakoi PeXxuM AblXaHUs Bbl-
rogHee.

4. Onpepenute [DKEJT y MyXunHbl B BO3pacTe 45 neT, ecnm ero poct paseH 181 cm.

5. Onpegenute IDKEJ1y xeHWMHbI pocToM 165 cm B 30-neTHeM Bo3pacTe?

6. Ha kakyto BennumHy namenntcs MO/, ecnn B NMOKOE YNCIO AbIXaTeNbHbIX ABWMXEHWUI paB-
Ho 20, 1O — 600 mMn, npu dhursmnueckon xe pabote Y/ ysenumumnacb BaBoe, a 0 — Ha 300
Mn?

7. CnMpoMeTpus nokasasna, uYTo XWU3HEHHass eMKOCTb Nerknx ucnoityemoro pasHa 38000
M. U3 Hux POU coctaenset 1700 mn, PO3 — 1500 mn. Ckonbko BO3A4yxa NOCTYMNUT B anbBe-
Onbl 3@ 1 MWH, €CNK UCMIbITYEMBIN CAENAET 3a 3TO BpeMsi 18 AbIXaTeNbHbIX ABUXKEHWIA?

8. MoueMy nocne NNOTHOM eAbl CTAHOBWUTCS TPYAHO AblWATh?

9. O6bsICHWUTE MexaHn3Mbl BAOXa U Bblaoxa. Kakme dusnyeckmne npoLeccsl nexar B OCHOBE
AbIXaTeNbHbIX ABMXEHWUI? MOYEMY BO BPEMS Bbl10Xa SHEPTUS HE 3aTpaynBaETCs?

10. Kak MOXHO Aoka3aTtb, 4To copepxaHume CO; B BblAblXaeMOM BO3AYyXe CYyLeCTBEHHO
6onblue, yeM B aTMOCHEPHOM?

JlabopaTopHas pa6ota 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 OpraHuama, YTobbl HaCbITUTLCS OMTMMaNbHOM A030M KMCIOPOAA, Heobxoam-
MOV ANs HOPManbHOW XuU3HeaeAaTeNbHOCTU. Koraa kucnopoaa HeAoCTaTouHO, YeNoBeK Haun-
HaeT UCMbITbIBaTb AMCKOMMOPT BO BpeMs AbixaHusi. OAblllka — He eANHCTBEHHbIA UCXO0A, KO-
TOPbIA MOXET MPOWU30UTW MPW AbIXaTENbHOW HEAOCTaTOMHOCTU. IMEHHO MO3TOMY OYeHb BaXHO
BCerga KOHTPOMpOBaTh YPOBEHb KUCI0POAaA B KPOBMU.
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OAHOM U3 CaMbIX CEPbE3HBIX MPUUMH [bIXaTENbHON HEAOCTAaTOYHOCTM CTa/l KOPOHABMPYC.
OH aTaKyeT AbIXaTeNbHY0 CUCTEMY M3OLLPEHHBIM CMOCOBOM: OpraHaM He XBaTaeT KUCI0poza,
HO OpraHM3M YenoBeka He CrnocobeH 3To onpeaenuTb. 3aboneBaHne MOXET NpoTekaTh bec-
CUMMNTOMHO, 6€3 O/IbILLKK, KaLLNA U TEMMEepaTypbl.

Koraa »e opraHu3M HauyMHaeT NnoAaBaTh CUTHAMbI O TOM, YTO NIErKUE NMOPAKEHbLI KOBUA-M-
HEBMOHMEW, NOCNEACTBUSA MOrYT 6bITb KaTacTpodunyeckumu. Ytobsl n3bexaTb NoaobHoro mc-
X0[1a, HE0BXOAMMO KOHTPOIMPOBAThb YPOBEHb HACKILLEHHOCTU KPOBM KMCIOPOAOM. MIMEHHO OH
MoKa3blBaET, Kak PaboTaloT NErKMEe 1 HyXHa N1 UM AOMOMHUTENbHAA NOAAEPKKA.

YTo Takoe caTypaums kncnopoana?

CaTtypauna — 3TO HacbllLeHe KPpOBM KUCNOPOAOM. M3MepseTca oHa B NPOLEHTHOM COOT-
HOLUEHUW W CYMTAETCS OAHWUM W3 TNaBHbIX NMOKa3aTenen, No KOTOPOMY MOXHO BbISIBUTb MaToso-
U UNY 3a60NeBaHNS AbIXaTeNbHON CUCTEMBI eLLE HA HaYaNbHbIX CTAAUSX.

Koraa Mbl AblWMM, HaWW NErkue nepsble Noay4vatoT 403y KMCIopoaa U AOCTaBNSAIOT ero Ko
BCEM KJIETKAM M TKaHSIM OpraHu3Ma no KpoBOTOKY. YFNIEKMCAbIN ra3, KOTopbi 0bpa3oBascs B
NpoLiecce AbIXaHWs, BbICBOOOX/IAETCA U3 TKAHEW M Mo KpPOBWU Nepeaaétcst 06paTHO B Nérkue,
13 KOTOPbIX BbIXOAWUT HapyXy npu Bblgoxe. CBO6OAHOE MECTO, KOTOpoe OCTanocCh B KeTKax
rnocsne BbIXxoAa Yrnekncnoro rasa, cpasy e 3arnonHAeTCs CBEXUM KMCIOpoAOoM. Tak npoucxo-
AWUT HEMpepbIBHbI Fa3000MEH B OpraHU3Me YesoBeka.

YTo6bl KMCNOPOA TPAHCMOPTMPOBACS MO KPOBEHOCHBIM COCY/AaM, OH CBSA3bIBAETCS C Mone-
Kynamu remornobuHa. 3Ta CBA3b BHYTPW OpraHuM3Ma HasblBaeTCsl OKCMreMornobuH. OH U1 sB-
NSIETCS NapaMeTPOM, KOTOpbI OTPaXaeT caTypauMmio UK YPOBEHb KUCIOpOAa B KPOBW YenoBe-
Ka.
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3a4yeM U3MepsiTb YPOBEHb HACHILLEHMS KUCIOPOAOM B KPOBU?

HacblweHnune nérkmx n TkaHen O, XMU3HEHHO BaXkHO Ans ntoboro yenoseka. OH Heobxoaum
HaM A5 HOPManbHOM XU3HEAEATENbHOCTU, CMOCOBHOCTY BbINOMHATh EXeAHEBHbIE (DYHKLIMK,
aenatb husnyeckne ynpaxHeHus n npocto xuTb. A 90% Bcel 3HEPrUM YENOBEK MOJSTyYaeT
MMEHHO U3 KMCopoAa.

[lblxaTenbHas HeAOCTaTOMHOCTb MOXET BO3HWUKHYTb MO PSAY MPUYMH:
¢ [36bITOYHbLIN BEC

o AHeMus

¢ Bblcokoe apTepuanbHoe AaBneHne

» HapyweHnns paboTbl LWMTOBUAHON Xene3bl
¢ [laTonorum cepaua

+ [1noxoe KpoBOCHabxeHwme

+ 3aboneBaHunsi OpPraHoOB AblIXaHusi

o KypeHue

o Xupypruyeckue onepauuu

o Tsxénble TpaBMbl

KopoHaBupycHas nHdbekums

MokasaTenu Kucnopoaa CHuxatoTes n npu 3abonesannn COVID-19. Koraa nHdexkums no-
najaeT B NErkune, OHa NopakaeT afibBeOsbl, KOTOPbIE YHacTBYIOT B ra3006MeHe, a 3aTeM U re-
MOrN106MH, y4acTBYIOWMIA B TpaHcnopTuposke O,. BocnaneHne TkaHei NpuBOANT K OTEKY Nér-
KMX U pa3BUTUIO MHEBMOHUN.

[naBHas OMACHOCTb KOPOHaBMpyca B TOM, YTO Mpu NErkux dopMax ero nposiBNeHns y Yeno-
BEKa MOXET M He bblTb CMMMTOMOB 3aboneBaHus. TemnepaTtypa, Kawenb 1 cnabocTb OTCYTCTBY-
t0T. Yenosek YyBCTBYET Cebsl XOpOoLO M Aaxe He 3a4yMblBaeTCsl, YTO MHPeKUMS yxe Havana
nopa<aTb NErkue.

M3mepeHne ypoBHSI KMCNOpoAa B KPOBM — OAMH M3 AEACTBEHHLIX CMOCO60OB npeaynpe-
XAeHWs nH@ekumn. C ero noMoLLbI0 MOXHO BbISIBUTb KOBUA €LLE Ha HayanbHbIX CTagusX M Ha-
4yaTb COOTBETCTBYIOLLEe NleyeHue. Mokas3aTenb YpOBHS caTypauun NMOMOXET npeaynpeauTb pas-
BUTME 6one3Hmn 1 nsbexatb eé nporpeccupytowen ctagum, koraa Heobxogmma rocnutanmsa-
LM 1 NOAK/IOYEHMS K annapaTy UCKYCCTBEHHON BEHTUISILMMN NETKMX.

OpnHako cneagyeT MOMHUTb, YTO XOTb M3MEPUTb YPOBEHb HACBILLEHWS KUCIIOPOAOM MOXHO U
CaMOCTOATE/IbHO, MPEeANUCLIBATDL, KaK U YeM NIeYNTb KOPOHABUPYC B AOMALLHUX YCIOBUSX, MO-
XXET TONbKO Bpau.

Kakas HopMa ypOBHSA KMC/IOPOAa B KPOBU?

HopMa caTypaumn Kucnopoga B KpOBW Y B3pOC/bIX U AETEN — MOKa3aTeb UHAMBMAYASbHBI.
3aBUCUT OH OT PU3MONOrNYECKMX 0COBEHHOCTEN OpraHmn3Ma 1 hakTOpOB OKPY>XKatoLLEN Cpeabl.

HopMo# npuHATO cumTaThb:

* 95—98% - y 340pOBOro YesioBeka

¢ 92—959% - Npun XpoHMYECKNX 3ab0NeBaHNSIX OpraHOB AblXaHUs

¢ 92—95% - y KypsLMX Ntogei

Mpy KOpPOHaBMpYCe 3TOT MoKasaTeslb CHWXETCA Ha HECKOMbKO MpoLeHTOoB. YTobbl n3bexatb
KMCNOPOAHOro ronoAaHuns, 340POBbIN YENOBEK AO/MKEH HayaTb NPUHMMATb MEpbl YXe npu
94%. Koraa HacbIWEHHOCTb KPOBK KMCIOpoAoM ornyckaeTcs A0 90% u HWXe, NOBbILLAETCS Ha-
rpy3Ka Ha XM3HEHHO-BaXKHbIE OpraHbl — cepiue, Nerkue, nevyeHb. 3TO COCTOSHME OYeHb onac-
HO 1 TpebyeT He3aMeaIMTENbHOrO fleveHns. B Hanbonee TSHXXENLIX Cyyasix caTypauuns MOXeT
onyckaTbcs BrnoTb A0 70%, koraa nauueHTa NoakYaloT K annapaty MBJ1. M'vnokceMuueckas
KOMa HacTynaet npwv nokasartensx Hmxe 60%.
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Kak M3MepuTb caTypaumio B AOMALLHMX YCTOBUSIX?

Utobbl OTCNEXMBATL CBOE COCTOSIHME U M36eXaTb KaTacTpodUYeCKux NOCNeacTBUM, MOXHO
CaMOCTOSATENIbHO KOHTPONMPOBaTh YPOBEHb KMUCIIOPOAA B KPOBYM Mpu KopoHaeupyce. Caenatb
3TO MOXHO C MOMOLUbIO CreuuanbHoro npubopa Ans U3MepeHus caTypauuu kucnopopga —
Ny/1bCOKCUMETPA.

[MyNIbCOKCMMETP O4eHb NPOCT B UCMONb30BaHNW. KpoMe ypoBHS caTypaLnm OH Takxke U3Me-
psieT nysbC.

PaboTtaeT npubop cneayowmm 0bpasom:

1. AnnapaT oAeBaeTcs Ha Mmasnew UM MOYKY YXa U HauMHAET M3NyYaTb BOMHbI PA3HOM ANWHbI
C MOMOLLbIO CBETOANOAHOrO AaTuymKa.

2. CTeneHb NOrMOLWEHNS Nyyelt 3aBUCUT OT KOMMYECTBA KUC/IOPOAA, KOTOPbIA COAEPXMUTCS B
KpoBW. HacblWEeHHbIE KNEeTKM KPOBM NornowatoT 6onblie HdpakpacHoOro ceeTa.

3. Annapat nonyyaeT AaHHbIE O NPEIOMAEHNM, OTPAXKEHUMN N NPOXOXKAEHUM STUX TyYEN U
BblAAET pe3y/bTar.

Y1066l MONYYMTb MaAKCMManbHO AOCTOBEPHYH OLIEHKY, Heobxoaumo cobniopatb onpe-
AenéHHble Npasuna:

¢ He neiTte ankorosibHble M 3HEPreTUYecKMe HanUTKU Nepes NpoLedypoi

 He npuHumaiiTe nuuy 3a 2 Yaca

* He npuHMMaiTe yCnoKOUTENbHbIE U NEKAPCTBEHHbIE MpenapaThbl, KOTOpbIE BAMAIOT Ha pa-

60Ty cepaeYHON UM AbIXaTeNlbHOW CUCTEM

¢ CoxpaHsiiTe HENOABWXHOCTb BO BpeMS NpoLeaypbl

* YpanuTe nak C nanbla, Ha KOTOPbIA OAEBAETCS AATUMK

o CHUMUTE Cepbry, ecnv AaTUmK MOMELLAETCS Ha MOYKY yXa

Kak n3mepuTtb YPOBEHb KMCI0pOAa B KpoBu H6e3 npubopa?

MpoBepATL caTypaumio MybCOKCMMETPOM PEKOMEHAYETCA B MEpuoA NaHAEeMUU, a TaKxe
NpU OXXMPEHNU, CepAeYHbIX 1 NEroYHbIX 3aboneBaHunsIx, 60Ne3HaX WUTOBUAKMW.

Ecnu annapata noa pykon HET, HO y Bac MOSIBUNMCHL OAbILKA U OMaceHust KacaTenbHO CBOe-
O COCTOSIHUS, B AOMALLHUX YCNOBUSIX MOXHO MPOBECTU HECNOXHbINM TECT. BnepBble ero onpo-
6oBanu B AHrnKM, Tenepb XXe UM NOMb3YIOTCA XUTENN MHOMMX CTpaH. HecMoTps Ha To, YTO ero
NOKa3aHNA HE CHMUTAIOTCA TaKUMIN XKE AOCTOBEPHbIMU, KaK MpPU UCNO/1b30BaHNN npm6opa, TEeCcT
MOMOXET BbISIBUTb HApYLLUEHNS B paboTe AblXaTeNbHbIX OPraHoB.

B coaepxaHue 151




TOUKA !'POCTA BMOMOrns

Kak npoBepuTb caTypaumio 6e3 nynbcokcMmeTpa?

1. Coenavite rnybokuin BAOX.

2. 3apepxuTe AbixaHue.

3. OTcunTbIBaTE BPEMS Ha NpoTsXeHun 30 CeKyHA.

AB6CoNoTHO 340poBble NErKMe BblAepXaT 3TO UCMblTaHKe. Ha 0CHOBaHMK NOACYETOB, MOX-
HO NPMOBIN3UTENBHO OMpeaeNnnTb YPOBEHb HACBILLEHHOCTM KUCIOPOAOM:

o 30 cekyHa — HopMa B 95-98%

o 10 CceKyHA — CHWXEHHbIA nokasaTens B 93-94%

¢ 7 CEKYHA — 3KCTPEMasibHO HM3KKUI ypoBeHb B 90%

Mpu HexBaTKe K1cnopoaa cnegyet 0bpatTbCs K Bpayy 3a MOMOLLbIO, MPY COMYTCTBYHOLLMX
CMMMTOMaxX KOpOHaBMpyCa — Bbl3BaTb Bpaya Ha oM.

Ewé oanH cnocob y3HaTb ypOBEHb HACLILEHHOCTM KPOBW KMCIOPOAOM — CAaTb aHanu3
KPOBW B NOJIUK/TUHUKE.

MOXXHO 1 NPOBEPUTb CaTypaLInio Tene@oHOM UK YMHbIMU YacaMm?

TexHWKa He CTOUT Ha MecTe. EE BO3MOXXHOCTM CTAHOBATCA ropasfo LUMpPe Urp 1 passreka-
TeNbHbIX NpUNOXeHUN. C MOMOLLbIO rafXXeTOB Mbl HAYYMIUCb OTC/IEXMBATL CBOM NynbC, husn-
YeCKYyH aKTUBHOCTb U COCTOSIHME 3[10POBbSI.

HecMoTps Ha TO, UTO MOSIBUNOCH MHOXECTBO MPUIOXEHMUI, KOTOPbIE MOMOraloT OTCNEAUTb
YPOBEHb KMCMOPOAA, HX OAHO U3 HUX HE NMOKaXXeT BaM A0CTOBEPHbIE CBeAEHUS. ITO MOXXHO 06b-
SICHWUTb TEM, YTO ANS OTCNEXUBaHMS caTypaunn HeobxoamMmo Aga npubopa: NynbLCOMETp v Aat-
UMK, KOTOPbIN NPOCBEUMBAET KOXY. B COBPEMEHHbIX CMapTdOHax AaHHOTO (yHKLMOHANA HeT.

A BOT HEKOTOpbIE smart-4acbl MOTYT NOXBAcTaTbCs TakoW (DYHKUMEN. B HEKOTOPbIX Moae-
nsx gputHec-6pacneToB u Apple Watch yctaHosneH csetoamog. OH u3ny4yaeT KpacHble U UH-
(ppakpacHble BOMHbI, KOTOPblE MPOCBEYMBAIOT KOXY U BbISBASIOT HACbILLEHHOCTb KUC/TOPOAOM
Mo uBeTy. B ragxeTax Takke BCTPOEH cneumanbHbl gatunk SPO,, rae S — ypoBeHb caTypa-
ummn, P — nynec, a O, — kucnopoa. aTyumk ynaBnvBaeT CUrHan v BbIBOAUT pesyfbTaTbl Ha
9KpaH.

OpnHaKo NokasaHWs TakMX YacoB TaKXKe He KOPPeKTHbI. VX TOYHOCTb 3aBUCUT OT BTOPOCTe-
NeHHbIX PaKTOPOB: OCBELLEHNS, AAaBNEHNS U faXe pacrosoXeHNs YacoB Ha 3anscTbe. 103To-
My NOSaraTbCs Ha pe3ynbTaThbl FaLXXETOB HE CTOUT.

Ecnn uyBcTBYETE Manenwue npobnembl C AblXxaHWEM, NOsSIBUMNACL NErkas OAbllKa W yya-
CTUNCS NYNbC, BEPOSITHO, Y BaC HU3KUN YPOBEHb HACBILLEHHOCT KPOBM KMCNOPOAOM. YTobbl
YOOCTOBEPUTLCS B CBOMX OMACEHMSIX, UCMOMb3YMTE NYyNbCOKCMMETP UKW CAalTe aHanm3 KpoBw.
TonbKo OHW AaAyT BaM BEPHbIN pe3ynbTaT, Ha OCHOBaHMM KOTOPO o Bpay Ha3Ha4uT COOTBET-
CTBYlOLLEE NIeyeHue.
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JlabopatopHass pabora N° 6

«UN3yyeHne KNCNOTHO-WENOYHOro 6anaHca NuwieBbiX NPOAYKTOB»

TeopeTnyeckasa Yactb

KMCNOTHOCTb M WEeNOYHOCTb pacTBOpa ONpeaensieTcsl KOHUEHTpaLUmMe MOHOB BOAOPOAa B
3TOM pacTBope. KOHUeHTpaLuuio MOHOB BOAOPOAA BblpaxatoT yepe3 pH pacTBopa (p yka3blBa-
€T Ha OMpeAeneHHY0 MaTeMaTUYECKyl onepaumnto; H — XMMUYeCKMM CMMBON BOAOPOAA);
pH — 3TO AECATUYHbLIA NorapudM BeMUKHBLI, 0BPaTHON KOHLUEHTPaLUMM MOHOB Boaopoada. B
ogHoM am3 (1 1) umcTtoi Boabl coaepxutcs 1¥107 Monb MOHOB Boaopoaa. CneaosaTenbHO, ANns
BoAbl BenmumHa pH paBHa log(10/107)=7.

37a BenmumHa (pH 7,0) xapakTepuayeT HeMTpanbHblii pacTBOp (MpKM KOMHATHOW Temneparty-
pe). 3HaueHne Hike 7,0 yKa3biBaeT Ha KMCIbIM pacTBop, a Bbiwe 7,0 — Ha WeNoYHON.

[Mana3oH 3HauyeHun pH, kak npaeuno, BapbupyeT ot 0 ao 14,0.

[ns KneTok u TkaHen Tpebyetcs pH paBHbIN 7, @ OTKIIOHEHME OT 3TOW BENMYMHbI 6onee YeMm
Ha 1 MM 2 eanMHUUbI CKa3bIBAETCS Ha HMX rybuTenbHo. CnefoBaTenbHO, AN noaaepxaHus pH
XXUAKOCTEW Tena Ha 6onee nnm MeHee NOCTOSIHHOM YPOBHE CYLLECTBYIOT ONpPeAeNeHHbIE Mexa-
HM3Mbl. YaCTMYHO 3TO AOCTUraeTCs Npu noMoLum 6ydepHbix pacteopos (bydepos).

BydepHbIit pacTBOp — 3TO pacTBOpP, COAEPXaLLUMM CMECb KaKOW-NM60 cnabon KMCNoThl 1
€€ pacTBOPMMOW conn. [IeNCTBME ero 3aKN04aeTcsl B TOM, YTOObl IPOTUBOCTOSTb U3MEHEHUSM
pH. Takoro poga M3MeHeHWs MOryT BO3HWKaTb BCIeACTBME pa3basneHus, a Takxke npu aobas-
NEHUN KUCNOTbl UM CONU. HekoTopble OpraHuMyeckume COeaMHEeHWs, B YaCTHOCTU 6enku,
CMoCcobHbl AENCTBOBATb Kak 6ydepbl. 3TO KAaYECTBO ABMSIETCS OAHUM M3 BaXHEMLINX ANS KMU3-
HefesaTeNbHOCTM OpraHu3Ma.

Mpun ynotpebneHnn pasnnyHblX MULLEBLIX NPOLYKTOB BaXHO YYMTbIBaTb UX CTEMEeHb KUCNOT-
HO-LLENTIOYHOMO BNNSIHMSI HA OpraHbl nuwieBapeHmnst (OKKT).

Upe3mepHoe ynoTpebrnieHne «arpeccMBHbIX» NPOAYKTOB C HU3KUMK (pH MeHee 4) nnu Bbl-
cokummn (pH 6onee 10) 3HaYEHMAMM MOXKET MPUBECTU K pa3BUTUtO 3abonesanuii XXKT, B TOM
yucne racTpuTy u sa3Be xenyaka (npumepsl B Tabnuue 1

MpuMepsbl nokasatenei pH

BelyecTBo pH
XKenyaouHbli cok 1.0—2.0
Koka-kona 3.0+£0.3
SA6N04YHBIN COK 3,0
MNuBo 4.5
Kode 5.0
Yan 5.5
Koxa 340poB0oro yenoseka 5.5
CntoHa 6.8-7.4
Monoko 6.6-6.9
Yucras Boga 7.0
KpoBb 7.36—7.44
Mopckas Boaa 8.0
Mbinio (>XMpoBoe) Ans pyk 9.0—10.0
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[pakTnyeckas Yacrb

Lenb paboTbi: n3yunTb METOAWKY OonpeaeneHns pH pasfiMyHbIX BELLeCTB.

O6opyaoBaHue n matepmnanbl: uidposas nabopatopus Releon ¢ gatumkom pH, 6 mep-
HbIX CTaKaHOB C MWLLEBLIMX MPOAYKTaMW: NUTbEBAs BOAA, KOKAa-KoMa, MOMIOKO, Kode, anenbcu-
HOBbIN COK, MMHEpPanbHasa U AMCTUANNPOBaHHas BOAa.

TexHuka 6e3onacHocTh:

1. MNepep Havanom paboTbl 0cBObOANTE paboyee MECTO OT NOCTOPOHHUX NPEAMETOB.

2. CobntopaiiTe 0OCTOPOXHOCTb NpU paboTe € AaTYMKOM 1 pacTBOPaMW.

3. TOYHO BbIMNOMHANTE yKa3aHWUs yunTenst npu paboTe C HUM B OTHOLLEHUM MOpsiaKa Aew-
CTBUMN.

4. Mo okOHYaHWKM paboTbl NpMBEAUTE B NOPALOK paboyee MecTo.

lMopsgok npoBegeHUs1 3KCNepUMeHTa:

1. A3yuntb pH B pa3nnyHbIX pacTBopax NPOAYKTOB MUTaHMUS.

2. [ing uamepeHnin HeobxoaMMOo MCNob30BaTh AaTunk pH undposor nabopaTtopum.

3. Mocne Kaxgoro M3MepeHus LWyn AaTyuka HeobxoauWMo CronackueaTb B AUCTUIIMPOBAH-
HOW BopAe.

4, Pe3ynbTaTbl 3KCNEPUMEHTA 3aHECTU B Tabnuuy 2.

MpeacTaBneHne pesynbTaToB HabnoaeHN

MokasaTtenun pH 06bekTOB MccnefoBaHUA

N° O6pasen Mokasatenb pH OnucaHue obpasua
1 MuTtbeBas Boaa

2 Koka-kona

3 Kocbe

4 AnenbCy1HOBBIN COK

5 MuHepanbHas Boaa

BbiBoAbI:

1. Y10 Takoe pH?

2. Kakas cpeaa Hambonee xapakTepHa Anst NpoAyKTOB NUTaHMsS?

3. OnpeaenuTb CTeneHb arpeccBHOCTU UCCNEA0BAHHBIX NPOAYKTOB Ans XKT?

4. CpenaTb BbIBOAbI MO NpoaenaHHon pabore.

KoHTponbHble BONpPOCHI:

1. Nepeuncnute MeToabl onpeaeneHns pH.

OtBeT: YHuBepcanbHas uHAMKaTopHas bymara, faTtumk pH.

2. [onycTMMO Nu onpeaeneHne KUCNOTHO-LWEMNOYHbIX CBOMCTB BELLECTB OpraHonienTunye-
CKUMW MeTofaMun?

OtBeT: HeT (XMAKOCTb MOXET He 0bnagaTb 3anaxoM U LBETOM, HO UMETb BbICOKYIO KWUC/IOT-
HOCTb, YTO O4€Hb ONAcHO A1 OpraHM3ma)
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MUKPOCKOMUYECKMUE WUCCJNIEAOBAHMA

JlaboparopHas pa6bora N° 1

«[lpurotoBnexHne npenapara KA€TOK COYHOM 4Yellyu JIYKOBMLbI JIyKa»

Puc.41. Koxuua nyka

[lpasuna npueomosneHua Mukponpenapama

1. Bo3bMWTE NpeAMETHOE CTEKNO, TLWATENbHO MPOTPUTE €ro CreuuanbHoOM candeTkom.

2. C noMoLLbIO MUMNETKN HaHecuTe 1—2 Kanav BOAbl Ha cepeanHy NpeaMeTHOro CTekna.

3. OCTOPOXHO C NOMOLLbIO NPENAPOBabHON UMbl CHUMUTE KyCOUYEK NPO3PayHON KOXMLIbI
C BHYTPEHHEl MOBEPXHOCTY YellyW NlyKa Npy NOMOLUM NpenapoBanbHOM uribl (ByabTe akkypart-
Hbl) MM HENOCPEACTBEHHO pyKaMu. MMONoXNUTE KYCOYEK KOXWULIbI B Kanso BOAbl M akKypaTHO
pacripaBbTe KOHYMKOM WUrJbl.

4, HakpoinTe npenapaT MOKPOBHbIM CTEK/IOM.

5. MomecTtuTe npenapat nog 06beKTUB MUKPOCKOMA 1 paccMoTpute ero. OTMeTbTe, Kakne
KNeTKW Bbl BUAUTE.

6. OkpacbTe npenapaT pacTBOpPOM ioaa. [N 3Toro Ha NpeaMETHOE CTEKI0 PSAOM C Mo-
KPOBHbIM HaHeCKTe Kanko pacTBopa 1Moaa. M3nuwku pacteopa yaanute GunbTpoBasbHOM 6y-
MaroK ¢ NpoTUBOMNOJIOXHOM CTOPOHbI Npenapara.

7. PaccMoTpuTe OKpalleHHbIN npenapaT nog umMdpoBbiM MUKPOCKONOM. Kakue n3MeHeHus
Bbl Habnogaete?

8. Hanaute 060104Ky, OKpYXXaloLLyto KNeTKy (TEMHas nosoca), uutonnasmy (3010TUCTOE
BELLECTBO), AP0, BaKyOJib C KNETOYHbIM COKOM.

9. Cpenante MmkpodoTorpaduio KNETOK KOXULbI JlyKa M pa3MecTuTe ee B 3NEKTPOHHOM
TeTpaau. YkaxuTe 060/104Ky, UMTONIA3My, 94p0, BaKyosb C KNeTOYHbIM COKOM. (Mpu ucnosnb-
30BaHMM 0ObIYHOW TETPaAW CAENanTe PUCYHKU KapaHAaLloMm).
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JlabopartopHas pa6ora N° 2

CTpoeHme pacTuTenbHON KNETKH»

fi. 3 ; 0

3UrokakTyc SNUAEPMUC SIUCTA repaHm
Puc. 42. Snnpepmuc

[ns opraHuzaumun aaHHOM nabopaTopHoW paboTbl MOXHO MCMOb30BaTh MOTOBbIE MUKPO-
npenapaTbl C paCTUTENbHBIMU KNETKaMU, rAe BUAHbI OPraHOMAbI: X/0PONNacTbl, Bakyonu, sa-
po. M3yyeHune ynbTpacTpyKTypbl KNETKU MOXHO NMPOBOAMTL, UCMONb3ys doTorpacdum c anek-
TPOHHOr0 MMKpockona. MoXHO MCnonb3oBaTh (oTorpacdum yyebHrKa, AEMOHCTPUPYS UX C
MOMOLLbIO AOKYMEHT- KaMepy uan NHTepHeT-pecypcsl.

UHCTpyKYnA K BbINOHEHNIO

1. NMoaroToBbTe MUKPOCKON K paboTe.

2. PaccmoTpuTe MpeasioxXeHHble BaM MUKporpenapaThl pacTUTENbHbIX KNETOK.

3. HaiignTe 060104Ky pacTUTENbHBIX KNETOK. M3yumnTe ee CTpoeHue (Mcnonb3ys Matepuan
yyebHuka nnn NHTepHeT-pecypcbl). B 4eM 0CO6eHHOCTb CTpoeHUst 060/104KM KETOK pacTe-
HUI? Kakne pyHKLUMM BbINOMHAET 060104Ka?

4, Hangute si4po B pacTUTENbHbIX KneTkax. M3yunte ero ctpoeHune (Mcnonb3yst Matepuarn
yyebHuka nnm MHTepHeT-pecypcbl). Kakue yHKUMM BbINONHAET 94p0?

5. HaiigmTte xnoponnacTbl B pacTUTENbHbIX KneTkax. M3yunte nx ctpoeHne (Mcnonb3ys Ma-
Tepuan yvyebHuka nnm NHTepHeT-pecypchl). B yeM 0cobeHHOCTb CTPOEHMS X/TI0pOonIacToB Kie-
TOK pacTeHui? Kakue eLle naactuasl MOryT NPUCYTCTBOBATb B PacTUTENbHbIX kKneTkax? Kakve
(PYHKLMK BBINOMHSAOT NAacTMabl?

6. Hailoute umMtonnasMy B pacTUTENbHbIX KIeTKax. M3yunTe ee cTpoeHue (Mcnonb3ys Mmate-
puan yyebHuka nunu MHTepHeT-pecypcol). B yeM 0cobeHHOCTb CTPOeHUS uMTonAasMbl? Kakve
(PYHKLMK BbINONHSET LMTONNasma?
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7. Haigute BaKkyonu C KNETOYHbIM COKOM B pacTUTENbHbIX KNeTkax. M3yunte ux ctpoeHue
(ucnonb3ys Matepuan yyebHuka unm NHTepHeT-pecypchl). B yeM 0COGEHHOCTb CTPOEHWS BaKy-
oneii B pacTUTENbHbIX KneTkax? Kakue @yHKUMK BbINOMHSOT BaKyonn?

8. CoenainTe pUCYHKM KNIETOK KapaHAaLLOM, noanuwmTe 060104Ky, LMTOMNNa3My, SApo, Ba-
KYOJb C KNETOYHbIM COKOM, X/10pOMnIacTbl.

9. Coenaiite MUKpocoTorpadum KNETOK pacTEHUIA U Pa3MECTUTE UX B 3NIEKTPOHHOMN TeTpa-
1, caenanTe HeobxoaMMble NOAMNUCH.

10. PaccmoTpuTe oTorpadmm KNeTok, caenaHHbIeE C MOMOLLbIO 3/IEKTPOHHOrO MUKPOCKO-
na. Hanaute Ha puUcyHKax pubOCOMbI, SHAOMNA3MATUYECKYIO CETb, MUTOXOHAPWM, annapat
FonbaXu, NMM30CoMbl. M3yunTe nx cTpoeHne u GYHKLMM, UCNONb3yst MaTepuan yYebHuka unm

MHTepHeT-pecypcsbl.

11. Mo pe3ynbTataMm paboTbl 3anonHUTE Tabnuuy

«CTtpoeHue n PyHKLUN OPraHOMAOB KNETKNU PaCTeHUn»:

N2 Ha3BaHue opraHomupa 0co6eHHOCTH CTPOeHHUs DyHKUUMU
1 | O6onouka

2 | MeMmb6paHa

3 | UuTonna3ma

4 | Sgpo

5 | XnoponnacTsl

6 | XpomonnacTsbl

7 | NeikonnacTsl

8 | MuToxoHapumn

9 | Annapat lronbaxu
10 | JIn3ocoMmbl
11 | Bakyonu

12 |3NC

13 | Pubocombl

KoHTposnibHbIe BOMPOCHI:

TecT «KneToyHoe CTPOEHME OpraHWM3MOB».

Bonpoc BapuvaHTbl OTBETOB
1 [ins kneTkun 3toro opra- | 1. MuToxoHapui
— HWU3Ma XapakTepHO Ha- | 2. KneToyHoro ueHTpa.
F nnune 3. Aapa.
) Mnacrua.
. s
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BUOJIOIrnA

BapuaHTbl OTBETOB
2 Kakom CTpyKTypHbIN 1. Annapart lonbaxu.
KOMMOHEHT KNeTKu 2. KnetouHas membpaHa.
“306paxeH Ha PUCYH- 3. 2MMC.
Ke? 4. LleHTpuonu.
3 B %unBOTHOIA KneTke oT- | 1. MUTOXOHAPMI
CYTCTBYIOT: 2. KnetoyHoro ueHTpa.
3. Mnactna.
4. Snpa.
4 Ha pubocomax B knetke | 1. benku.
obpasytoTcs: 2. Xvpsl.
3. DHepruio.
4. Yrnesogbl.
5 K opraHovaam KneTku 1. JIn30COMBil.
AByMeMbpaHHOro 2. MutoxoHapun.
CTPOEHUSt OTHOCSIT: 3. Pubocomsl.
4, 2MC.
6 Onpegenute cTpykTypy | 1. annapat [onbmxu
KNeTKW, n306paxkeHHylo | 2. MeMbpaHa KneTku C
Ha pUCyHke rNIMKOKANEKCOM
3. MemMbpaHa KNneTku ¢
KNETOYHOM CTEHKOM
4. 3HpgonnasmMaTnyeckas
ceTb
7 K opraHonaam KneTku 1. JIn3ocombl.
AByMeMbpaHHOro 2. MutoxoHapun.
CTPOEHUS OTHOCAT: 3. Pnbocomel.
4. 2MC.
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Bonpoc BapuaHTbl OTBETOB
OcCyLLeCTB1TE MHOXECTBEHHbIN BbIGOP
(BBa BEpHbIX OTBETA M3 LIECTK)
8 HazoBuTte 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
¢ usobpaxeHuem opra- | lNnactnaa
HOMAa v ero HaseaHweM | Annapart Fonbaxu
YCTaHoBMTE NpaBW/IbHYIO NOCNEeA0BaTENbHOCTb
10 Mpouecc cnHTe3a benka | TpaHcKkpunums
npoxoauT cneaytowme | Boixog MPHK 3 aapa B
aTan.bl: uutonnasmy
O6pa3oBaHue KoMMex-
ca Pnbocoma-uPHK
JlocTaBka aMUHOKUCNOT
2= K MECTy CMHTe3a 6enka

JlabopaTtopHas pa6ora N° 3

«Ina3Monn3 n gennasmonu3 B K1e€TKax pacTeHuin»
TeopeTnyeckas 4acTb

MnasmMonu3 — 3TO OTAEeNeHWe npoTonnacta ()KMBOE COAEPXMMOE PACTUTENbHOM KNETKW) OT
KNETOYHOWM CTEKM pacTUTENbHOW KNETKM BCeACTBMe noTepu Boabl. O6bIMHO NpoLecc niasmo-
nun3a obpaTM 1 He NPUYMHSET 3HAUYUTENBLHOIrO Bpeaa KneTke. BocctaHoBneHne obbeMa unTto-

Mia3Mbl 0 UCXOAHOrO YPOBHS NPY NEPEHOCE KNETOK B YUMCTYHO BOAY UMW pacTBop ¢ 6onee Bbl-

COKWM BOAHbIM NOTEHLWAaNIOM Ha3bIBalOT AEMN/1a3MOJ/IN30M.
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JNabopaTopHoe n3yyeHne npouecca naasmMomnsa Ha NpuMepe pacTuTeNbHbIX KINETOK KOXK-
Lbl SlyKa, NO3BOJISIET U3YUYNTb OCHOBHbIE CBOWCTBA KNETOYHOM MeMbpaHbl, a Takxe NpoBECTy
CPaBHUTENbHbIV @HaNMU3 MEXAY KNETKaMU PacTEHUI U XXUBOTHbIX.

NS n3yyeHns nnasMonmsa MOXHO UCMOMb30BaTb PasHble copTa Niyka (6enbiv 1 KpacHbIn).
B 3aBMCMMOCTM OT BbIGBpaHHOrO copTa onpeaenseTcs HeobXxoAMMOCTb CNOIb30BaHWs 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, Nyylle BCEro roToBUTb BPEMEHHbIE NpenapaThl, C 406aBNeHWEM oAa B UCXOAHBIN BOAHbI
pacTsop. [na BM3yanusaumm nna3mMosmnsa B Knetke ncrnonb3ytoT pactBop NaCl B Manbix KOH-
LeHTpaumsXx.

MprYMHON NNA3MoNM3a SBNSETCA NOHMKXEHWE BOAHOrO NOTEHUMANa pacTBopa, B KOTOPOM
HaXo4ATCA KNEeTKU nyka. B cneacteme yero BoAa MOKMAAET Mpeaesnbl KNeTku U npoTonnacT oT-
CTaeT OT KNETOYHOM CTEHKW. ECnW BOAHLIM MOTEHUMaN KNETKU U pacTBOPa BbIPOBHSTb, TO NpO-
TONNACT BOCCTAHOBUT CBOM 0ObeM M mpou3onaeT Aennasmonus. Mpyu NpoaomKMUTENBHOM Mnas-
MOJSIM3e BO3MOXHO HapyLlleHWe NPOHMLAEMOCTU MeMOpaH KNETOK W KaK CNeacTBue, OTCYTCTBUE
Aennasmonusa.

[paKTnyeckas 4actb

Lenb pabortbi: 13y4nTb CBOACTBO MOMYMPOHULIAEMOCTM KNIETOYHON MeMOpaHbI.

O6opynoBaHmne n Marepuasibl: NpeaMeTHble CTeka, MOKPOBHbIE CTEKNa, NpenapoBasib-
Has Mrna, NUHUET, NuUneTka, pacTBop hoaa, pactsop NaCl, auctunnmpoBaHHas Boaa, GUbTPO-
BasibHas bymara, MMKpOCKON, COYHblE YeLlym fyKa.

TexHuka 6e3onacHocTh:

1. Nepen HavanoM paboTbl ocBOHOAMTE paboyee MECTO OT NOCTOPOHHUX MPeaMETOB.

2. CobniogaiiTe OCTOPOXHOCTb NpuW paboTe C NpenapoBanbHbIMK UrNaMu, NPEAMETHBLIMU 1
MOKPOBHBIMK CTEKAMK BO U3beXaHWe YKOMOB U NMOpPe30B.

3. He ponyckante nonaaaHvs KpacuTenst Ha KOXY, rnasa v oaexay.

4, NpucTynaiiTe k paboTe TONbKO TOrAa, koraa ybeautech B MCMPABHOCTM MUKpPOCKona. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu pabote C HAM B OTHOLIEHUM NOPAAKa AENCTBUN.

5. Mo okoH4aHuK paboTbl NpuBeanTe B MOPSAOK paboyee MecTo.

lMopsigok npoBegeHns 3KcnepuMeHTa:

lpuroToBneHne MUKpOnpenapaToB

1. Ha npeaMeTHOE CTEK/I0 HAaHEeCTW Kansko BOAbl C MOMOLLbO aBTOMaTUYECKOro f03aTopa
NN 06bIKHOBEHHOW MUMETKM.

2. HeobxoanMMo OTAEeNUTb TOHKYIO KOXMLY OT Yellyu nyka.

3. MoMeCTUTLB Kansio BOAbl HA NMPeAMETHOM CTEK/e KOXMLY JlyKa M akKypaTHO pacnpaBuTb
npenapoBasibHOW WUI0M, HaKPbiTb MOKPOBHbLIM CTEKJIOM.

4, Hactpoite Mmukpockon. CTONMK A0/mKeH BbiTb OMyLLEH, CBET CPOKYCMPOBAH B OKYNSIpe,
Anadparma nosIHOCTbIO OTKPbITA, YCTAHOBEHO Manoe yeenuyeHue (4x10).

5. Pa3mectuTe MukponpenapaT Ha NPeAMETHOM CTONKE U MOAHUMUTE ero A0 KoHua. pu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 06BbEKTUB HE COMPUKOCHYIIUC.

6. [nags B OKynsp, MeasIeHHO C NOMOLLbI0 MaKpOBMHTA OMYyCKanUTe CTONMK A0 NOSIBEHUS
YETKOro M306paxkeHus.

7. PaccMOTpUTE COCTOSIHME MPOTONIACTa NO OTHOLIEHMIO K KJIETOYHOM CTeKe npu 60sbLIOM
yBenmyeHun (10x10), “cnonb3ys MUKPOBMHT ANS HACTOWKWM PE3KOCTU. 3apucyiTe MUKporpena-
paT ¢ 0603HaYeHMeM BCeX BUAMMbIX OPraHOMAOB KNETKN UCMNONb3ys pucyHok NO1.

8. Mpowu3seanTe nnasmonus: kano pacteopa NaCl nuneTkoi nepeHecT K Kpato NOKpoOB-
HOrO CTEKNa, a C MPOTMBOMOJIOXHOM CTOPOHbI OTTSHYTb XWUAKOCTb (PUNLTPOBAHHOM ByMaromn.

9. PaccmMoTpuTe M3MeHeHus, Npou3oLeLune B KneTkax, Takxe npu 60/bLWOoM YBeTNYeHnm
(10x10). 3apucyiTe MMKponpenapaT UCnonb3ys pucyHok N9 2.

160 B conepxaHue




BHnonorumna

10. MNpousBeanTe AennasmMonm3: Kanao AUCTUINIMPOBAHHOW BOAbI HAHECUTE Ha Kpal no-
KPOBHOIO CTEK/A, @ C NPOTUBOMNOJIOXKHOWM CTOPOHbI HEOBXOANMO OTTAHYTb XUAKOCTb (DUNIbTPO-
BaHHOM bymaro.

11. CpenaiiTe onncaHue NpoLEeccoB, NPONCXOASLLMX B KNETKAX B MMNEPTOHMYECKOM 1 TUMO-
TOHMYECKOM pacTBOpax.

Obpamume sHUMaHue!

B pamkax LUKONbHOM NabopaTopHOM paboTbl yA0OHee BCEro MCnosib30BaTb KPacHbIN COpT
NyKa, He TpaTs BpeMsl Ha MPUroTOBNIEHME PacTBoOpa C KpacuteneM. Ecnu Bbl pewmte paboTtaThb C
6enbiM COPTOM NyKa, TOANS MPUIOTOB/IEHUE LMTONOMMYECKOrO KpacuTens K 5 Mn BOAHOrO
pacTBopa fobaBbTe 2 Kanau pacTBopa voga. [ns Toro, 4ytobbl Mpou3owWwen npolecc Aennasmo-
N33 NyuLle BCEro MCnonb30BaTb PacTBOP AUCTUIMPOBAHHON BOAbI, HO €CNN ee HET, MOXHO
MCNob30BaTh BOAOMNPOBOAHY!O.

MpeacTaBneHne pesynbTaToB HabMAeHUN

Puc.1. Puc. 2.
Puc. 43. Koxuua nyka

BbiBoAgbI:

Ccopmynupy#Te BbIBOALI N0 BOMPOCAM.

1. Kakne M3MeHeHMst NpoucxoasT C NpOTONIacTOM pacTuUTenbHOM kneTku B pactBope NaCl?

2. Kakune n3MeHeHusi NPOUCX0AsT C KNETKOW B AUCTUNIMPOBAHHOMN BoaE?

3. Bnarogaps kakov 0COBEHHOCTY KNETOUYHOM CTPYKTYPbl, COXpaHsieTcst hopMa pacTUTeNb-
HOW KNEeTKM B Npouecce nna3monmsa?

KoHTponbHbIe BONpPOCHI:

1. B kakoM pacTBope 06beM NpOTONAacTa YMEHbLAETCS:

a) W30TOHWUYECKNUI;

6) rMNOTOHMYECKUR;

B) MMMNEPTOHUYECKNIA;

) pacTBOp He BAMSET.

MpaBWnbHbIA OTBET: B.

2. Hannune kakoro opraHomaa obecneuvBaeT coxpaHeHne (OpPMbl PAaCTUTENbHON KNETKM
npv noTepun Bnaru:

a) BsA3Kas LMTOMMA3Ma;

6) nnaamMonemma;
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B) niacTuabl;

[)KNeToYHas CTeHka.

MpaBWnbHbIA OTBET: T.

3. Kakve oTnmumns umeet 060/104Ka pacTUTENBHOW U XXMBOTHOM KNETKU. YKaXMTE HE MeHee
2-yX 0COBEHHOCTEN:

OtBeT:

1. Y pacTUTeNbHON KNETKW MMEETCS KNeTOYHas CTEHKa M3 LieNono3bl M Naa3MoaecMbl, Ko-
TOpble 06bEeANHSIIOT COAEPXMMOE BCEX NPOTOMNNACTOB PaCTUTESbHbIX KNETOK.

2. Y XMBOTHOM KNETKN UMEETCS TMIMKOKAIMKC Ha MOBEPXHOCTM MeMOBpaHbl, @ KNeTOYHas
CTEeHKa OTCYTCTBYeET.

JlabopatopHasi pabota N° 4

«0C06EHHOCTH pa3BUTHSI CIOPOBBIX PACTEHMI»

TeopeTnyeckasa Yactb

JKM3HEHHbIW LMK NanopoTHMKa (MPUMeP: WMTOBHWUK MYXXCKOW, naT. Dryopteris filix-mas)
npeacrtasnseT cobon yepegoBaHue 6ecnonoro u NOAOBOro NOKONEHWIA. [JOMUHMPYIOLMM MO-
KONeHneM sBnsieTcs crnopoduT. Ha cneunanvMampoBaHHbIX IMCTbAX — Balsix, Pa3BUBAOTCSA CO-
PyCbl (CKOMNEHMS CNOPaHT1EB). TW CKOMMEHNS HAaXOAATCA Ha HUXXHEW CTOpPOHe Banw. B cno-
paHrusx nyTem Meno3a popmmpytoTcs cnopbl. C MOMOLLLIO KOJbL CMOpaHrns Cropsl pasbpa-
CbIBalOTCA M B 61aronpusTHbIX YCNOBUSIX npopacTatoT. M3 cnop pasBuBaeTCs MosioBoe
nokoneHue (3apoCToK), NpeACTaBNEHHOE 3e/1eHOM NNACTUHKOW AMaMeTpoM 0Kono 1cM. 3apo-
CTOK He pacyfiEHeH Ha opraHbl 1 He UMeET KOpHEN (eCTb pu3onabl). Ha HUXHEN CTOPOHe 3a-
pocTKa hOPMUPYIOTCS MYXCKMUE M XXEHCKME NOMNOBbIE OpraHbl (aHTEPUAUK U apXeroHun), B KO-
TOPbIX MUTO30M Pa3BKBAOTCS raMeTbl. OAHUM U3 BaXKHENLLMX M HEOOXOAMMBIX YCIOBUIA ANs
CNUSIHUS NMONOBbLIX KNETOK SIBNsSieTCA Bofa. bnaropapsi kanenbHOW Bnaru, CrnepMaTo30uabl
NepennbiBaloT K apXeroHusiM 1 ONIoA0TBOPAOT sLEKNeTKy. M3 0bpa3oBaBLUElics 3UroThl pas-
BMBAETCS MONOAOM cnopoduT. Monoaoii 3apoabilw NoTpebnseT nuTaTeNbHble BEWEeCTBa 13 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-
(0-aHaTOMMYECKOro CXOACTBA C HU3LLMMK PaCTEHUSIMU, A TaKkXKe onpeaennTb apoMopdo3bl,
BMEpBbIE NMOSBUBLLMECS Y CMOPOBLIX PacTeHUN. MPaKTUKO-0PMEHTUPOBAHHLIA NOAXOA CNOCco6-
CTBYeT Hambonee Ka4yeCTBEHHOMY pa3bopy AaHHOW TEMbl, NP MOAFOTOBKE K 3K3aMeHaLMOH-
HbIM paboTaM.

[MpakTnyeckas Yactb

Llenb pa6otbr: v3yunTb pasBuThe cnopoduTa U raMeToduTa CropoBbiX pacTEHWIA.

O6opyaoBaHue n MaTepmnasibl: NpeaMeTHbIE CTeKa, NOKPOBHbIE CTEKA, HOYTOYK, bUHO-
KYNSIpHbIN MMKPOCKOMN, KamMepa, nNpenapaT CropaHrni nanopoTHUKa, npenapaT nomnepeyHbin
Cpe3 N1CTa NanopoTHWKA, MpenapaT 3apoCTOK ManopoTHUKA.

TexHnKa 6e30MacHOCTH:

1. Nepea HayanoM paboTbl 0cBOHOANTE paboyee MECTO OT NOCTOPOHHMX NPeaMETOB.

2. Cobntopante 0CTOPOXHOCTL Npu paboTe C NpeAMETHLIMU M MOKPOBHLIMK CTEK/IaMU BO
n3bexxaHne Nope3os.

3. MpuctynainTe Kk paboTe TONbKO TOrAa, koraa ybeauteck B MCMPaBHOCTM MUKpPOCKona. Tou-
HO BbIMOJHANTE YKa3aHWUsi yuuTens npu pabote C HUM B OTHOLLUEHWW NOPSAAKA AEACTBUIA.

4. Mo oKoHYaHWK paboTbl NpuBeAUTE B NOPSAOK paboyee MecTo.
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lMopsigok npoBegeHns sKkcnepuMeHTa:

PaboTta ¢ MMKponpenapaTamu:

1. HactpowiTe mukpockon. CTONMK AO/MKEH bbiTb OMyLLEH, CBET CCHOKYCMPOBaH B OKYNSIPE,
Anadparma nosIHOCTbIO OTKPLITA, YCTAHOBNEHO Manoe yBennyeHue (4X10).

2. PasmecTuTe MuKponpenapaT Ha NpeaMeTHOM CTONNKE U NOAHUMUTE ero A0 KoHua. MNpu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 06BbEKTUB HE COMPUKOCHYIIUCH.

3. [nags B OKynsp, MeaneHHO C NOMOLLbIO MaKpOBUHTA OMYCKaMTe CTONIMK A0 NOSIBIEHUS
YETKOro M306paxkeHus.

4. PaccmoTpute MuKponpenapat npu 6onbwom yesenmueHnn (10x10), ncnonb3ys MUKpPO-
BUMHT A9 HAaCTOWKM pe3kocTu. M3yunTe Mopdonormyeckne 0CO6EHHOCTU CTPOEHNMSI CNOPaHIUst
nanopoTHuKa. BeinonHuute 3agaHune NQ 2 (nyHkT N21—4).

5. MpoBeanTe CMeHy MUKponpenapata. HeobxoaMMo onyCcTUTb NPeaMETHbIA CTOMMK, OT-
XaTb fanku Gukcaumm NpeaMeTHOro CTeka n akkypaTHO 3a BOKOBbIE CTOPOHbI CTEKNA U3bATb
MUKponpenapar.

6. YCTaHOBMTE Cneaytowmun Mukponpenapat, Ha 6onblioM yeenuyeHun (10x10) paccmotpu-
Te CTPOEHMe Balin NanopoTHWKa. BeinonHuTe 3agaHne N2 (nyHkT N2 5—8).

7. YcTaHoBWTE cneaytowwmii MUKponpenapat, Ha 6onblwom ysenndenumn (10x10) paccMoTpu-
Te CTPOEHWe 3apoCTKa NanopoTHUKA. BeinonHuTe 3agaHne N23,

8. CoenaiiTe onncaHve NpoLeccoB, NPOMCXOAALMX B CTPYKTypax MaropoTHMKA Ha pa3HbIX
CTaaMAX XXU3HEHHOrO LUMKNa.

Obpamume sHUMaHue!

XPOMOCOMHBIA HAbOP HOXKM, KOMbLA CMOPaHrvs, MAaLeHTbl, MHAY3US M Bailu AUNIOUAHBIN
(2n), a cnop rannouaHbin (n).

MpeacTaBneHne pesynbTaToB HabnoAeHUN

3aganne 1.

CaenanTte COOTBETCTBYIOLWIME MOAMMCM.

RV NSO A WNR
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3apaHue 2.

Bnonorunsd

PaccMOTpuTE MUKpOMpenapaT CNOpPOroHNUs M CAenanTe cnegytowme NoAnuCK: HoXKa Cro-
paHrus, KOMbLO CrIOpaHrus, YCTbe, COpbI, NaLEeHTa, MHAY3WIA, CNOPaHTK, Baiis.

CnopaHruum nanopoTHMKa

Copyc

1)

4)

5)

8)

3apaHue 3.

PaccMoTpuTe MUMKponpenapaT 3apoCTOK ManopoTHMKA M MuKpodoTorpadumio Monoaoro
cnopoduTa. CaenaiTe cneaylowme NOANUCK: CNOEBUILIE, PU3OUABI, aPXErOHWUM, AHTEPUANMN.

3apoCTOK NanopoTHUKa

Monogon cnopoduT

1)

2)

3)

4)

BbiBOADbI:
1. KakoBa yHKUMSA MHAY3MSA?

2. [insi yero Heo6X0AMMO KOMbLIO CopaHrus?
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3. 'ae 06pasyloTcs ramMmeThbl Y NanopoTHMKA?

4, Kak npoucxoamT nosioBoe pa3MHOXEHME Y NanopOTHMKOB?

5. ['ne 0bpasytoTcs Cnopbl y NanopoTHUKA?

6. 'ne obpasyeTtcs 3apoAabI HOBOro pacTeHus y NanopoTHMKa?

KoHTponbHbIe BOMPOCHI:

1. OnpenenuTb XpOMOCOMHBIA HAabop 3apoCTKa NanopoTHMUKA?

OTBeT: rannonaHoin (n).

2. Bce npuBeaéHHble HMXE XapaKTEPUCTUKKM, KPOMe ABYX, WCMONb3YHT ANS ONUCaHWUS XKU3-
HEHHOro LMKNa NanopoTHWKa. Onpegenute ABe XapakTepUCTUKK, «BbiNagatowwme» n3 obuiero
Crnmcka.

1) copycbl NpUKPbLITBEI UHAY3UEM

2) 13 Crnopbl pa3BnBaeTCs NpeapocTok (NPoToHeMaA)

3) cnopaHruM pa3BMBalOTCS Ha Bansax

4) apXeroHnn 1M aHTepuanM pasBMBAOTCA HA Pa3HbIX rameToduTax

5) 13 cnopbl pa3BnBaeTCs 3apOCTOK

OTBeT: 2, 4.

3. YCTaHOBWTE COOTBETCTBME MeXAYy CTPYKTYpaMu nNanopoTHUKA M HAbOpOM XpOMOCOM: K
KaXaoW no3vumM, [aHHOM B NepBoM cTonbue, noabepute COOTBETCTBYIOLIYIO MO3MLMIO U3 BTO-
poro crtonbua.

CTPYKTYPbl MAMNOPOTHUKA HABOP XPOMOCOM
A) Bais 1) rannonaHbIn
B) pu3onabl 3apocTka 2) OUNNOWAHbINA

B) kneTku KopHeBuLa
) KNeTku apxeroHus

A1) cnopa
3anuwwuTe undpsbl B Tabnuuy noa COOTBETCTBYOLWMMM ByKBaMM.

A) B) B) r A)

JlabopaTtopHas pa6ora N° 5

«CpaBHH/Te/IbHasi XapaKTepuCTUKa OfHOK/IETOYHbIX OPraHu3MoB»

TeopeTunyeckue ceeaeHus

K npocTeimnM OTHOCATCS OAHOKNETOYHbIE OpPraHW3Mbl. BCTpeyatoTcst MpakTUYECKM BO BCEX
cpefax obutaHus: BogHasl, NOYBEHHAs!, OpraHn3MeHHas. Pa3mepbl Tena MoryT CUbHO Bapby-
poBaTb, Hambonee mMenkue byayt 2—15 MkM, 60onblwKHCTBO OT 50 o 150 MKM, a eCTb HacTos-
e «ruraHTtbl». MHy30pum 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 QyHKUMKN: 0OMEH BelecTB, ABMKEHNE Pa3apaXKMMOCTb, pa3MHoXeHne. OauH 13
KpUTEPMEB, MO KOTOPOMY KnaccuduUMpoBany NpoCTeENWMX 6bin Cnocob nx nepeaBuKeHUs.
[iB/XXeHne OAHOKMIETOYHOro OpraHmn3mMa OCyLLECTBISETCSA C MOMOLLLIO pPa3HbIX OPraHoOMaoB U
BbIPOCTOB LMTOMMA3Mbl. Y CapKoAOBbIX ANs NepeasvdkeHns U 3axeaTta nuiuy npu Heobxoammo-
CTV 06pasytoTCs JIOXXHOHOXKM — nceBaonoann. OHKM NpeacTaBnsitoT coboi BbIPOCTbI LIUTO-
nna3mbl, yYKpenaeHHble BOJIOKHaMK LMTOCKeneTa. XryTUKOBble NepeaBuraloTcs C NMoMOLLbIO
OAHOr0 UM HECKOJTbKMX XXIYTUKOB, @ MHGY30pnm — bnarogapst MHOMOUYUCIEHHBIM PECHUYKAM.

BakHeLWNM yCNoBUEM ANISt XKU3HM NPOCTENLIMX OPraHWU3MOB SIBNISIETCS HaNMYMe XWAKOM
cpeabl (BoAa, BNara noysbl, KPOBb, MEXKIETOYHAs XUAKOCTb M Ap.). BONbWWUHCTBO U3 HUX —
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€BO6OAHO XMBYLUME OpPraHMU3Mbl, XapakTepusytoLmecs pasMyHbiMKU cnocobamm nepeasmxe-
HUsA. Takke B NMpUMPOAE BCTPEYAOTCA M napasuTudeckue rpynnbl. MHOrMe w3 Hux Bo3byauTenu
TSOKENbIX 3ab0neBaHM YenoBeka, Hanpumep, Plasmodium, Bbi3biBaloWwMn 601€3Hb (Mansipus),
ybuBLLasi MO CpeAHMM OLeHKaM bonblue Ntoaeit, Yem ntobas apyras.

[ns “3yyeHns NpoCTewMX MOXHO MCMOb30BaTb MOCTOSHHbIE MUKpOMpenapaThl, a Tak-
X€ paccMaTpuBaTb BOAHbIE PacTBOPbI U3 NPUPOAHLIX BoAOeMOB. bnarogaps PUKCMpoBaHHbIM
MUKpOMpenapaTaM BO3MOXHO PaCCMOTPETb BHYTPEHHIOK CTPYKTYPY KNETOK NPOCTEMLIMX Op-
raHW3MOB, OAHAKO BpeMeHHble MUKpornpenapaTbl MOryT HbiTb NPUrOTOBIEHBI KAaK YYEHMKaMm
Ha 3aHATUSX, TaK M YYUTENSMM NpU NMOATOTOBKE K 3aHATMAM. [ MPUrOTOBAEHUS MUKponpena-
paToB C XMBbIMW OpraH1M3Mamm yaobHee BCEro MCrosnb30BaTh BOAY M3 NPYAOB UK 03ep C Op-
raHWU4YECKOW B3BEChHHO.

[MpakTnyeckas Yactb

LYenb pabotbi: v3yuntb 0COBEHHOCTU CTPOEHUS U XKMU3HEAEATENbHOCTY NPOCTEMLLMX
(Protozoa).

O6opynoBaHune N MaTepmasibl: NpeAMeTHbIE CTEKA, MOKPOBHbIE CTEKNA, NpenapoBasib-
Has urna, NMUHUET, nunetka, punbTpoBanbHas bymara, MMKpPOCKON, MUKponpenapaT UHQY3opu-
-TydenbKka, 3BrneHa, MEPHbINA CTakaH C BOAOW U3 NPMPOAHOro BOAOEMA, BaTa.

TexHnKa 6e30MacHOCTH:

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

2. CobntopaiiTe 0OCTOPOXXHOCTb Npu paboTe ¢ NpenapoBasibHbIMK UrNaMK, NPEAMETHBIMU U
MOKPOBHbIMK CTEKAMK BO MU3beXaHWe YKONOB U NMOpPe30B.

4. NpucTynaiiTe k paboTe TONbKO TOrAa, koraa ybeautech B MCMPaBHOCTM MUKpPOCKona. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu paboTe C HAM B OTHOLIEHUM MOPSAAKA AENCTBUNA.

5. Mo okoH4aHuK paboTbl NpuBeanTe B MOPSAOK paboyee MecTo.

lMopsigok npoBegeHns 3KcnepuMeHTa:

Yacrp 1.

[puzomosnieHue B8peMeHHbIX MUKponpenapamos (npu pabome C 20moBbIMU MUKponpena-
pamamu nepexodume cpasy Ko smopol Yacmu pabomai)

1. Ha npegMeTHOe CTeK1I0 HaHeCTH KarJto BOAHOro pacteopa (BOAOEM, akBapuyM 1 ap.) €
MOMOLLbIO 0ObIKHOBEHHOW MUMNETKM.

2. MNomecTuTe B Kanto BOAblI HA NPeAMETHOM CTeK/1e HECKObKO BOJIOKOH BaTbl, 3aTeM aK-
KypaTHO pacnpefenuTb UX Mo Kanne npenapoBajibHOM MIIOM M HAKPbITb MOKPOBHLIM CTEK/IOM.

3. Hactpowte Mukpockon. CTONMK AomKeH 6biTb OnyLueH, CBET ChOKyCUpOBaH B OKYNSIpe,
Anadparma nosIHOCTbIO OTKPbITA, YCTaHOBNEHO Manoe yBenuyeHue (4x10).

Obpamume sHUMaHue!

NS NpuroToBNEHMSI BPEMEHHbIX MMKPOMPENapaToB C MPOCTEMLUMMM, MOXHO WCMOb30BaTh
He TONbKO BOAY M3 BOAOEMOB, HO U aKkBapWyMHy0 BOAY WNnu pa3sBecT B 50 Mn BOAONPOBOAHOM
BOAb! 1 CTOMOBYIO SIOXKY LIBETOYHOrO rpyHTa (M3 ropluka B KOTOPOM AaBHO Npou3pacTaeT pac-
TeHue). Jlydwwe cpasy npuroToBUTb 5—8 NpeaMeTHbIX CTEKON Ha KOTOpble Bbl HAHeCeTe Kansu
BOZbl, YTOObI YBENNYMTb LUAHCHI HA HAXOXAEHUE NPOCTENLIMX. BaTHble BONIOKHa HEOOXOANMbI
ANS YMEHbLUEHNS CKOPOCTU NepeaBMXEHNS OPraHM3MOB B Karnse BoAbl. Ecnv 3To He nomora-
€T, C NOMOLLbIO PUNLTPOBA/IbHOM ByMarn HyXXHO YMEHbLWNTL 0ObEM XMAKOCTY.

Yacrtb 2.

Paboma ¢ mukponpenapamamu
4, Hactpoite Mmkpockon. CTONIMK AOMKEH ObITb ONYLLEH, CBET CCHOKYCMPOBAH B OKYNsipe,
Anadparma nonHOCTbIO OTKPbITa, YCTaHOBNEHO Manoe yeennyeHue (4x10).
5. PasmecTuTe MMKponpenapaTt Ha NpeAMETHOM CTOSIMKE U NOAHUMKUTE ero A0 KoHua. Mpu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 06BbEKTUB HE COMPUKOCHYIIUCH.
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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. PaccMoTpuTe CTPYKTYpY KNeTok npu 6onbwom yeenuyeHnn (10x10), ncnonb3ys MUKpo-
BWHT AN HACTOMKWN PE3KOCTU. 3apuUCyMTe CTPOEHNE 3BI/IEHbI B COOTBETCTBYIOLLEN SiUENKe Ta-
6nmubl NO 1.

9. MNpoBeanTe cMeHy MUKponpenapaTa. HeobxoanmMo onycTUTb NPeAMETHBIN CTONMK, OT-
XaTb Nankun GuKcaumm NpeaMeTHOro CTekNa 1 akkypaTHO 3a 60KOBbIE CTOPOHbI CTEK/A U3bSATb
MUKponpenapar.

10. YctaHoBuMTE Cneaytowmin MukponpenapaT (MHdy30pusi-Tydenbka), Ha 60/1bLOM yBENN-
yeHun (10X10) paccMoTpuTE CTPOEHME OpraHM3Ma. 3apucyiTe MHGY30puo B COOTBETCTBYIO-
wen ayenke Tabnmupl NQ 1.

11. NpoBeauTe CpaBHWUTENbHBIN aHaNNU3 CTPOEHUS KETOK NMPOCTENLLMX OpraHU3MOB M 3a-
nonHute Tabnuuy N93, onupasch Ha pucyHku N2 1—3.

MpenctaBneHve pesynbTaToB HabntoaeHun
3agaHue 1.
1. PaccmMoTpeTb MMKponpenapaTtbl O4HOKIETOYHbIX OPraHU3MOB WU BblISIBUTb UX CTPYKTYp-
HO-(YHKLMOHaNbHblE 0COBEHHOCTU. 3anonHuTb Tabnuuy N2 1.
Tabauya Ne 1
«CTpoeHue npocTenwmnx opraHn3MoB»

PUCyHOK MMKponpenapaTta OnucaHue K/IeTOYHbIX CTPYKTYp

SBr/eHa

NHby30pus-Tydenbka
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Mcnonb3yst MaTepuanbl y4ebHMKa M TEOPETUYECKYIO YacTb AaHHOW paboTbl 3anonHuTe Tab-
nnuy 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 (Hanuumne nnm oTcyTCTBUE
npu3Haka 0603HaybTe 3HAKOM + UnK ) 1 3anonHuTe Tabnuuy N23

Puc.1. Ameba Puc. 2. 3Brnexa Puc. 3. Hdy3opus
Tabauya Ne3
<<CpaBHMTeanaSI XAPaKTEPUCTUKA OAHOKJIETOYHbIX> .
OpraHusmbl
Mpu3Hakn ana cpaBHEHMS AMeb6a 06bIKHO-
BeHHast 3BrneHa 3eneHas | WHdysopus -Tydenbka

KnetoyHast MembpaHa

LnTonna3sma

Snpo
lMvwwesapuTtenbHasg BaKyonb

CokpaTutenbHas BaKyonb

Mnactnabl

CBETOYYBCTBUTENbHBIN Na30K
(cturma)

OpFaHeJ'IJ'IbI ABUXEHUA

BbiBOAbI:

1.470 06LEro y OAHOKIETOUHbIX XUBOTHBIX?

2.4eM OHM OTANYAIOTCS M3y4vaeMble 0ObeKTbl?

3.Kakue CcyllecTBylOT opraHensibl NepeaBuxkeHNs y NpOCTENLINX?
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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-

HWUS JAHHOTO OPraHU3Ma Mo CPABHEHMIO C APYTUMMU U3YYAEMBIMU OpraHM3Mamn?

OTBET: AAEpHbIN Ayanu3M, HECKOSIbKO COKPATUTENbHbLIX BaKyosen, TPUXOUMCTbI (Kak ane-

MEHT OXOThbl UJTN 3aLIJ,VITbI), nopotuuua.

2. MNepensmxeHne aMédbl OCYLLECTBASIETCS C MOMOLLbIO:

1. napanoaun

2. ncesoonoann

3. pecHun4ek

4. XryTUKOB

OtBer: 2.

. M3 nepeuncneHHbIX opraHoMaOB MMEKTCH Y MHAY30pUM U OTCYTCTBYIOT Y amebbl
a0po

. PECHUYKM

. TPMXOUMUCTBI

. TOXKHOHOLLKM

. N1LLeBapuTeNbHas BaKyoslb

. Nennukyna

. nopowumua

OTtBeT: 2, 3,6, 7.

3. YcTaHOBUTE COOTBETCTBME MEXY OpPraHW3MaMi U UX XapaKTEpPUCTUKOM: K KaXaoW no3u-

NOUTDNWN =W

LMK, [AaHHOW B NepBoM cToNBLE, NoabepuTe COOTBETCTBYHOLLYIO MO3ULMIO U3 BTOPOro CTonbua.

XAPAKTEPUCTUKA
A) nnactuabl
B) apepHbIn ayanuam
B) pecHnuku

OPrAHN3MbI
1) OBrneHa
2) NHdy3opus

N cturma
L) XKryTuku

3anuwmTe undpsl B Tabnuuy nog COOTBETCTBYOLWMMM ByKBaMM.

A) b) B) D) A)
OtBeT:

A) b) B) D) A)
1 2 2 1 1

JlabopatopHasi pabota N° 6

«0C06eHHOCTH BHYTPEHHEro CTPOEHNS [JOXAEBOro YepBss »

TeopeTnyeckas Yactb
CemelcTBO AoXaAeBbIX YepBen (Lumbricidae) BkntoyaeT okono 200 B1AOB, 60MbLINMHCTBO

SBNSIOTCS 06UTaTENAMKU NOYBLI. [JOXXAEBbIMW YEPBAMI NMUTAIOTCS MHOTUE XUBOTHbIE: 3EMJIE-
POMKM, KPOTbI, NArywwkW, ntuubl. Ocobo 3HaUYMMO BMOMOTNYECKOe 3HAYEHUE AOXKAEBbIX YEpBEl
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B No4B006pazoBaHMn. OHM 3arnaTbiBalOT ONaBLUME NUCTbS U MOYBY, YCKOpAs npouecc ¢op-
MUPOBaHNA ryMycoBOro cnosi. MuwesaputenbHasi CcMCTEMa YCTpOeHa TakuM 06pa3oM, 4To
crnocobHa HeWTpanM30BbIBaTb MYMUHOBbIE KWC/OTbI, KOTOpblE 06pasyloTcs B pesynbTaTe pasno-
XXEHWSI OpraHuKyM, Gnarogaps U3BECTKOBbLIM XXefe3aM. B cpeaHeit KuLke Ha AopcanbHoN CTo-
pOHE PacrosioXXeHa BHYTPEHHSS NPOAO/bHAs CKknaaka — TUN030Mb, KOTOpas 3HAaYUTENbHO
yBEIMUMBAET M/OWaAb BCACbiBaHUS MUTATENbHbIX BELWECTB B KuweyHuKe. CTPYKTYPHOCTb Mou-
Bbl 3HAUYWTENIBHO Y/YYLLAETCS Nocne TOro, Kak oHa byaeT mponylieHa Yyepe3 KULLEYHUK YepBs.

B paMKax M3y4yeHus nonepeyHoro cpesa A0XKAEBOro YepBs MHTEPECHO NMPOBECTU CPaBHM-
TeNbHbIX aHaNM3 JaHHOro MUKporpenapaTta C NonepeyYHbIM CPE30M MNIOCKOrO Yepss. ITO Mo3-
BOSISIET NPOCNeauTb MOSIBNEHWE CTPYKTYPHO-(YHKUMOHAMbHBIX M3MEHEHUS B MpoLecce 3BOSI0-
Lnn.

lpakTnyeckas 4acrtb

Lenb paboTbi: n3yunTb BHyTPEHHEE Pa3BUTHE AOXKAEBOrO YeEpBs.

O6opygoBaHmne n Marepmnanbl: OVHOKYNSPHbIA MWUKPOCKOM, MpenapaTt MonepeyHbiil
Cpe3 A0XAEBOro YepBs, NpenapaT NonepeYHbIn NIOCKOro YepBs.

TexHuka 6e3onacHocTn:

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

2. CobniopganTe OCTOPOXXHOCTb Npu paboTe C NpeAMETHLIMU U NOKPOBHLIMM CTEK/IaMM BO
ns3bexxaHne Nope3os.

3. MpucTtynainTte k paboTe TONbKO TOraa, koraa yoeauTech B MCMPaBHOCTM MUKpOCKona. Tou-
HO BbIMNONHANTE YKa3aHMs yuuTenst npu paboTe C HUM B OTHOLLEHWUM MOpsiAKa AENCTBUN.

4. Mo okOHYaHWK paboTbl NpMBeAUTE B NOPALOK paboyee MecTo.

lMopsigok npoBegeHns 3KcnepuMeHTa:

Paboma ¢ mukponpenapamamu

1. Hactpoute Mukpockon. CTONMK A0MKeH ObiTb OnyLLeH, CBET CChOKYCMPOBAH B OKYNSIPE,
Anadparma nosIHOCTbIO OTKPbITA, YCTAHOBMIEHO Manoe yeennyeHue (4X10).

2. PasmecTuTe MMKponpenapaTt Ha NpeaMETHOM CTOMIMKE M NOAHUMKUTE ero A0 KoHua. Mpu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 06BbEKTUB HE COMPUKOCHYIUCH.

3. [nsas B oKynsip, MEANIEHHO C MOMOLLbIO MaKPOBMHTA ONyCcKanTe CTONMK A0 NOSIBNEHWS
YETKOro n3obpaxeHus.

4. PaccmoTpuTe MuKponpenapat npu 6onblioM yeenuyeHun (10x10), ncnonb3ys MUKpO-
BUHT ANS HACTOMKM Pe3KOCTU. M3yumTe aHaTOMMYECKne 0COBEHHOCTU CTPOEHMUSI A0XAEBOro
yepss. BoinonHuTe 3agaHne NO1.

5. MpoBeanTe cMeHy MuUKponpenapaTta. HeobxoaMMo onycTUTb NPEAMETHbINA CTONMUK, OT-
XaTb fanku Gukcaumm NpeaMeTHOro CTeka n akkypaTHO 3a 6OKOBblIE CTOPOHbI CTEKNA U3bATb
MUKponpenapar.

6. YcTaHOBMTE Crieaylowmnin MuKkponpenapaT, Ha 6onblioM yBenudeHun (10x10) paccmoTpu-
Te CTPOeHue MJI0CKOro Yepss. BoinonHute 3agaHune NO 2.

7. CoenaiiTe BbIBOAbI UCXOASt M3 MPOAENaHHbIX HabnoaeHui.

MpeacTaBneHne pesynbTaToB HabnoaeHUN

3agaHue 1.
OnpeaenuTb aHaTOMUYECKME CTPYKTYPbl BHYTPEHHErO0 CTPOEHMS AOXAEBOrO YepBs.

170 B conepxaHue




BHnonorumna

2 J 1
12 uﬁfmﬁm’ DN 2
& iy 3
@ g0 {Zk\fff . :
/& 5

1 :

7

8

9

10

11

e ‘s 12

BbiBOAbI:

1.Kakue nporpeccBHble YepTbl pa3BUTUS XapakKTepHbl ANS LOXAEBOro Yepssi?

2.Kakve cylecTBeHHble OTINYMS HabniodalTcs Mexay NNOCKUMU U KONbYaTbiMU YepBAMA?

3.Kakoe 3HayeHue Tudno3onsa?

4. Kakoe 3HayeHwue JaHHbIX YepBel B npupoae?

KoHTponbHbIE BONPOCHI:

1. Kakasi cucteMa BrepBblE MOSIBNSIETCS Y KONMbYaATbIX YepBEn?

OTBeT: KpOBEHOCHas.

2.Bce npuBenEHHbIE HWDKE XapaKTEPUCTWUKM, KpOMe [BYX, MCMOMb3YITCS ANs ONuUcaHus Ao-
Xaesoro Yyepss. OnpegenuTe ABa TEPMUHA, «BblNagatoLwmx» 13 obLiero cnucka.

1) repMacpoanTHOE XMBOTHOE

2) UIMeeT 3aMKHYTYI0 KPOBEHOCHYHO CUCTEMY

3) ABNSeTCA napasuToMm

4) Teno pasaeneHo Ha CerMeHTHl

5) UIMeeT CNneno 3aMKHYTbIN KULLEYHUK

OTBeT: 3, 5.

3. YcTaHOBMTE COOTBETCTBME MEXAY NpU3HaKaMu WM NPEACTAaBUTENSAMM: K KaXAOM Mo3uumu,
[aHHOM B NepBOM CTON6LIE, NoAGEpUTE COOTBETCTBYIOLLYIO MO3MLMIO M3 BTOPOro CTonbua.

MPU3HAKH MNPEACTABUTEIN
A) uenom 1) nnaHapws
B) npoToHedpuanm 2) [OXAEBOMN YepBb

B) nonoctb Tena 3anonHeHa napeHx1MMomn

) 6prolwHas HepBHas Lenoyka

[1) 3a4HA9 KULWKa

3anuwwuTe undpsl B Tabnuuy noa COOTBETCTBYOLWMMM ByKBaMM.

A) B) B) D) A)

OTBeT:
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A) B) B) D) A)
2 1 1 2 2

TeMbl 019 npoeKkmos:

1. PereHepaTMBHas CNOCOBHOCTb KONbYaTbIX YEPBEN Ha NpUMEPE AOXAEBOr0 YepBs.

2. BusiHWE OpraHWYecknx M MUHEPaNbHBIX YAOOPEHWA Ha XU3HEAESTENbHOCTb YepBen.

3. N3MeHeHWe KauecTBa MOuYBbI B pe3ynbTaTe AeSTENbHOCTU YepBei, C NPOBEAEHUEM Bere-
TaLUMOHHOIO OnbITa.

JlaboparopHas pa6ora N° 7

«MeTogbl UNTOSIOrMYECKOro aHasan3sa nosiocT pra»

TeopeTnyeckasa Yactb

BHYTpeHHSIS NOBEPXHOCTb LEKM NpeacTaBnsieT cobor MHOrOCNOMHBIN NNacT KNeToK Oyk-
KanbHOrO 3MUTENUS. ITU KNETKM HAXoAsATCs Ha Pa3HbIX CTaausx MOpPOdYHKLMOHANbHOW And-
(epeHunpoBKN — OT ManoanddepeHUMpoBaHHbIX NpealwecTBeHHMKOB B 6a3anbHOM Croe
(oHM 0becneumBaloT pereHepaumio aANUTeNns) 40 BbICOKOCMELNANM3NPOBaHHLIX KNETOK, KOTO-
pble No Mepe anddepeHUMPOBKM CMELLAIOTCS B MOBEPXHOCTHbIE CI0N. Bonbluast 4acTb KNeToK
MepTBble U UMEIOT CUIbHO CTPYKTYPUPOBAHHOE A4p0. YacTb M3 HUX HECyT npu3Haku 6onee wunm
MeHee BbIPaXXEHHOrO OpPOroBEHWs, O YeM CBMAETENbCTBYET Hanuume kepatuHa. CocTosiHue
KNETOK BYKKaNbHOMO aNUTENNS OTPaXXaeT XapakTep NPOLECCOB NPOUCXOASALLMX, B POTOBOM MO-
NOCTN, @ TaKXe K B OpraHu3Me B LiesIoM.

CyLecTBYIOT pa3nnumns no CTPOEHMUIO KETOK MO NOSIOBOMY NPU3HAKY, HAanpuMep, Y XeH-
LLMHbI B KNeTKax ByKKanbHOro anuTenns MoXKHO YBUAETL MNOOBYIO X XpPOMOCOMY B MHTepdas-
HOM siape (MONOBOM XPOMATMH) — MAOTHBLIN Y4acTOK XpPOMaTMHA, MpUNeXalmni Henocpea-
CTBEHHO K nepudepun sapa (Tensua bappa). Y MyxuuH B HopMe Tenbla bappa oTcyTcTByloT. B
LMTOMNMA3ME XUBbIX KNETOK MOXHO TaKXXe BMAETb MHOXECTBO MENKWUX FpaHyn — MUTOXOHAPWI
1 MenKKX Ny3blpbKoB. M3yyeHne 6yKKanbHOro anuTenms UCnonb3yeTcs B LUUTO-rEHETUYECKUX
MCCNEeA0BaHMSIX C LEMbIO BbISIBIEHUS FEHOMHbIX HapYLLEHWN.

KneTouHble M3MeHeHus anuTenus (pa3Mep KNeToK, XapakTep saep W Ap.) YYWUTbIBAOTCS Mpu
CKPVMHMHIOBOW OLIEHKM COCTOSIHMS 340POBbS, CTPEeccaXx, BpeaHbIX aKTOPOB BHELLUHEW Cpeabl,
COMaTUYeCcKo NaTonornm, GUOOrM4eckoro Bo3pacTta YesioBeka.

OTOT MeToA SIBNSIETCS HEUHBA3WBHbLIM, MPOCTLIM U YAO6HLIM ANS ANArHOCTUKK COCTOSIHMS
OpraHusMa yenoBseka.

[MpakTnyeckas Yactb

Lenb pabotbl: N3yunTb MUKPOCKOMUYECKME OCOBEHHOCTM BYKKabHOMO 3NUTENNS Yeno-
BeKa.

O6opyaoBaHue M Marepmasibl: NpeAMeTHble CTeKa, MOKPOBHble CTeKna, NWUMeTka,
pacTBop 1ofa, hunbTpoBaNbHas 6yMara, MUKPOCKOM, BaTHbIE NaNOYKM.

TexHnKa 6e30MacHOCTH:

1. Nepea HayanoM paboTbl ocBOHOANTE paboyee MECTO OT NOCTOPOHHMX MPeaMETOB.

2. Cobntopante 0CTOPOXHOCTL Npu paboTe C NpeAMETHLIMU M MOKPOBHLIMK CTEK/IaMU BO
n3bexxaHme yKonoB 1 Nope3os.

3. He ponyckante nonagaHvs KpacuTens Ha KOXy, rnasa u oaexay.

4, MpucTtynalite K paboTe TONbKO TOraa, koraa ybeanTech B MCMPABHOCTM MUKPOCKOMa. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu pabote C HAM B OTHOLIEHUM NOPSAKA AENCTBUN.

5. Mo okoHYaHuK paboTbl NpuBeaUTe B NOPSAAOK paboyee MecTo.
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lMopsigok npoBegeHns sKkcnepuMeHTa:

[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 Leko. PekomeHayeTcsa cnerka noBopaynBaTtb caMmy
NasioyKy C NErKMM HaXXMMOM

2. Ha npeaMeTHoe CTeKkN0 HaHeCTW (pparMeHT C/IM3K, KOTOPbIM OCTasCs Ha KOHLe BaTHOM
nanoyku. Npu 3TOM Ha KOHYMKE ManoyKky B KanenbkKaxX CIOHbI OKaXyTCA CNYLEHHbIE KNETKN
3MUTENUS, BLICTU/IAIOLLErO MooCTb pTa.

3. HakpblTb 06bEKT MOKPOBHLIM CTEK/IOM M akKypaTHO A06aBuTb 1 Kano KpacuTens Ha
rpaHnLy NOKPOBHOIO CTeK/a.

4, HactpowiTe Mukpockon. CTONMK Jo/MmKeH 6biTb OMyLLEH, CBET CHOKYCUPOBaH B OKYNSIpE,
Avadparma nonHOCTbIO OTKPbITa, YCTaHOBNEHO Manoe yeBenuyexue (4X10).

5. PasmecTuTe MuKponpenapaTt Ha NPpeAMETHOM CTO/IMKE M NOAHUMUTE ero A0 KoHua. Mpu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 06BbEKTUB HE COMPUKOCHYIUCH.

6. [nspsa B OKynsip, MeAneHHo C MOMOLLbI0 MaKpOBMHTA OMyCKaWTe CTOMMK 4O MOSIBNEHUS
YETKOro n3obpaxeHus.

7. PaccmoTpuTe Mopdonormyeckoe pasHoobpasne KIeTok 6yKKanbHOro anuTenus npu
6onbwom ysennyeHnn (10X10), ncnonb3ys MUKPOBMHT ANS HAaCTOMKM PE3KOCTM. 3apucyiTe
MUKponpenapaT ¢ 0603Ha4YeHNeM BCEX BUAMUMBIX OPraHOMAO0B KNETKM UCMOb3ys pUcyHoK NO3.

8. CoenaiiTe onMcaHve NpoLEeccoB, NPOMCXOAALIMX B KNETKAX B r’MNEPTOHUYECKOM U r1no-

TOHWYECKOM pacTBOpax.
Obpamume sHUMaHue!

B pamkax LKonbHoW nabopaTopHoi paboTbl yaobHee BCero mMcnonb3oBaTb Ans 3abopa
Ma3Ka BaTHbIE NasioyYyku UM NIACTUKOBBIE NIOXKWN A1 pa3MeLunBaHus Kode. MoXHO paccmat-
puBaTb 06bekT 6e3 nobaBneHns KpacuTens, HO BM3yanu3aums byaeT oyeHb cnabas, Tak Kak
KneTku 6yayT npo3payHble 1 cnabo Buaumble. MO3TOMY Nyylwe MCNONb30BaTb LIMTONOMMYECKMI
KpacuTenb B BUAe pa3baBneHHOro pacteopa voaa (k 5 Mn BogHoro pacteopa AobasbTe 2 Kan-
N1 pacTBopa noaa).

Mepen B3sTMEM 06pasLa, YeNOBEK, YYacTBYOLWMIA B 3abope obpasLia, Ao/mKeH 06s13aTeNb-
HO NPOMOJIOCKaTh CBOK POTOBYHO NONOCTb KUMSAYEHOW, YNCTOM BOLOM.

MpeacTaBneHne pesynbTaToB HabmoAeHUN

3agaHne 1.

PaccMOTpeTb KNeTKM NAOCKOro 3nuUTeNns NofocTy pTa YesnoBeka 1 BbiIBUTb UX CTPYKTYp-
HO-PYHKLMOHaNbHble 0COBEHHOCTUW. 3anonHWUTL Tabnuuy.

2 WIN =

Puc.44. Knetkn 6yKKanbHOro anutenus
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BbiBOAbI:

1. KakoBa yHKUMS ByKKanbHOro anutenmns?

2. B kakoM MeTofe FeHeTUKM MCMONb3YETCs U3YYEHWE KNETOK MONOCTM pTa?

3. Kakune KneTouyHble N3MEHEHMS XapaKTEpU3YOT COCTOSIHUE 3A0POBbS OpraHn3Ma?

4. Ecnv yenoBek He ByaeT NoiockaTh pOT YMCTOM BOLOM Nepea B3STMEM Ma3sKa, Ha YTo MO-
XXET 3TO NOB/UATL?

KoHTponbHbIe BONPOCHI:

1. K KaKkoMy Tuny anuUTENUanbHOW TKaHW OTHOCMTCS BYKKanbHbIA NUTENNI?

a) NJIOCKUi;

6) MHOrOC/IOMHBIN OPOrOBEBAIOLLNI;

B) MepLIaTeNbHbIN;

I') MHOTOC/IOMHbIN HEOPOrOBEBAKOLLMMN.

OTBeT: T.

2. B KaKkux Cnosix anuTenusi BHyTPEHHEN MOBEPXHOCTM LUEKM, KNETKM Hambonee anddepeH-
LUMpOBaHbI?

a) HapyXblif;

6) cpeaHun;

B) BHYTPEHHWI;

) paBHOMEpHO.

OTBeT: a.

3. Kakoe BaxkHoe CBOWMCTBO anNWUTENMaNbHOW TKaHM 06eCneymBaloT KNETKU BHYTPEHHErO
cnos?

OTBeT: pereHepauusi.

JlabopaTtopHas pa6ora N° 8

«Ha6nogexumne ¢paz MUTO3a B K/1IETKaX pacTeHUN»

Teopetunyeckas YacTb

MWUTO3 CNYXUT MEXAHW3MOM Pa3MHOXEHMS, MPU KOTOPOM BO3HMKAET MOTOMCTBO, reHeTuYe-
CKM MAEHTUYHOE poanTensM. Kak npaBuno, MUTO3 SIBNSIETCS OCHOBOW 6ecnonoro pasmMHoxXe-
Hus. OaHaKOo cnegyeT NMOMHUTbL, YTO Y PAacTEHWIA MOMOBblE KNETKM Ha raMeToduTe Takxe BO3HM-
KaloT MWUTO30M. JlabopaTopHOe M3yuyeHWe MUTO3a MO3BOMSIET HabnAaTb MoBeAeHWE XPOMOCOM
BO BpeMms ero a3 u rnybxe NoHATb 6Monornyeckoe 3Ha4eHne 3Toro Buaa AeneHns KNeTok:

B kneTkax BbICLUMX PAaCTEHWUIN OTCYTCTBYIOT LIEHTPUONN, MO3TOMY B HUX BUAHbI TOMIbKO XPO-
MOCOMbI. B kneTke B COCTOS\HUM MHTepdasbl XOPOLWO pa3MunMMO SAPO, AAPLILKO, rpaHybl
XpoMaTuhHa. B npodase B1AHbLI XPOMOCOMbI, 06pa3ytolme NAO0THbIW, @ 3aTEM PbIX/bIM KyboK
(B no3gHel ase). B MeTachaze XpOMOCOMbI pacnonoXeHbl B MIOCKOCTU 3KBATOpPa KNeTku. B
aHadasze NpoMcxoauT OTLENIeHMe XpoMaTia ApYr OT Apyra U pacxoXAaeHue uX K nontocam, B
pe3ynbTaTe Yero B K/eTke BUAHbI ABE rpynnbl 4OYEPHUX XPOMOCOM, MMEIOLWMX BUA 3BE3AbI.
Tenodasa Npoao/mMKaeTCs A0 NMOSHOW PEKOHCTPYKUMM aapa. YAobHee HabntoaaTh paHHIo Te-
nocasy. LiuToknmHes nyywle paccMaTpuBaTh Ha CneumanbHbIX npenapatax. Heobxoammo otme-
TWTb, YTO B PACTUTENbHBIX KNeTkax hopMUpYETCS He nepeTshkka LMTOMIasMbl, a Neperopoaka,
KOTOpasi BO3HMKAET 3a CYET OCTATKOB HUTEN BepeTeHa (hparMonnacTa), OT LeHTpa K nepude-
PV KNETKM

[ns “3yyeHnss MUTO3a MOXHO MCMONb30BaTb MOCTOSIHHbIE MMKponpenapaTbl. K coxane-
HUIO, OHW MMEIOTCS He BO BCEX LUKOMAX, OAHAKO MUKponpenapaTtbl Nerko MoryT 6biTb Npuro-
TOB/MEHbI KaK YYEHUKAMM Ha 3aHSATUSX, TaK U yUMTENsIMM NpKU NOArOTOBKE K 3aHsATUAM. B nep-
BOM C/lyyae nyulle BCero roToBUTb BPEMEHHbIE npenapaThbl, BO BTOPOM — MOCTOSIHHbIE. [/1s
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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). ns 3TOro Hy)HoO npopa-
CTUTb IYKOBULLY MM ceMeHa 6060BbIX 40 MOSIBNEHMS KOPELWKOB AJIMHOM 0Kono 1 cMm. Mpuro-
TOB/NEHME NpenapaToB XenaTeslbHO NPOBOAUTL YTPOM, NOCKO/bKY B 3TO BpEMS KNeTKu Hanbo-
nee MUTOTUYECKN aKTUBHBI.

[MpakTnyeckas Yactb

Lenb paboTtbI: N3y4nTb NOBEAEHME XPOMOCOM BO BpeMs a3 MUTO3a.

O6opynoBaHue n Matepmasibl: NpeaMeTHbIE CTeKa, NpenapoBabHble CTeKNa, Npenapo-
Ba/ibHasi Urna, NUHUET, CMMPTOBKA, CMNYKKM, NUNETKA, METUNEHOBLIA CUHUIA, PUNBLTPOBAsbHAS
bymara, MMKPOCKOM, NPOPOLLEHHbIE CEMEHA MW TYKOBULbI C KOPELLKAMMW.

TexHnKa 6e30MacHOCTH:

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

2. CobnioganiTe OCTOPOXXHOCTb NMpuW paboTe C NpenapoBanbHbIMK UrNaMu, NPEAMETHBIMU 1
MOKPOBHBIMK CTEK/TAMK BO MU36eXaHue YKONOB M NOpe30B.

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

4, CobntopaTe npaBuna paboTbl CO CMUPTOBKOMN BO M36EXaHME OXXOroB.

5. MpuctynainTte k paboTte TONbKO TOrAa, koraa ybeanteck B MCMPaBHOCTM MUKpPOCKoNa. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu paboTe C HAM B OTHOLIEHMM MOPSAAKA AENCTBUNA.

6. Mo okoHYaHWKM paboTbl NpuBeauTe B NOPALOK paboyee MecTo.

lMopsigok npoBegeHns sKcnepuMeHTa:

Yacrb 1.

[lpuzomosneHue 8peMeHHbIX MUKponpenapamos (npu pabome ¢ 20mMoBbIMU MUKponpena-
pamamu nepexodume cpasy Ko smopol Yacmu pabomei).

1. OTaenuTe KOpewWoK ANMMHOM 1 CM U NepeHecuTe ero Ha NpeaMETHOe CTEKNO.

2. Ha npeaMeTHOM CTeknie C NMOMOLLbIO NPenapoBanbHOW UMbl UK Ne3BUS OTAENUTE CaMbli
KOHYMK KOPHSI.

3. HaHecuTe Ha KOHYMK KOPHSI HECKOJIbKO Kanesib METUNEHOBOMO cuHero. OKpaluvBaHue K
pukcaumsa anatca 5 — 10 MuH.

4. MpoBeanTe MaLepaumio (pa3MsiryeHne) TKaHem, Ana Yero npenapaT cierka v Hefonro
nogorpenTe Ha cnupToBke (He Ao kunsyenusi!). MoeTopute onepaumto 2 — 3 pasa. Ecnm kpac-
Ka ncnapuTcs, eé Hy>xHo 06aBuUTb.

5. HakpoiiTe OKpallEHHbI KOPELLOK MOKPOBHbIM CTEKIOM M YMEPEHHO CUNIbHO HaJaBuTE
6onblWwKnM NanbLeM Ansa pacnpeaeneHuns KNeTok TOHKUM cnoeM (MOXXHO peKOMeHA0BaTb 3aTeM
cnerka nokaTaTb pyyky WA KapaHgaw no crekny). Ecnm u3 nog crekna BbICTYNUT M36bITOK
Kpacku, yaanuTe ero hunbTpoBasibHOWM BymMaro unu candeTkon.

Obpamume sHUMaHue!

B LKONe MOXET He bbITb LUMTONOMMYECKUX KpacuTenei. X HeTpyaHo npuobpectu. Helue-
B/l BCero 060MAETCS KapMUH, KOTOPbIN NPOAAETCS KaK NULLEBOW KpacuUTeNb, HO ANs ero npu-
rotoBneHus Tpebyetcsa konba ¢ 0bpaTHbIM XONOAUIBHUKOB, @ Takxe nefsHas YKCyCHas Kucno-
Ta, KOTopas SBNseTcs npekypcopoM. OpcenH peannsyeTcsi B TOProBie Kak LUTONOrMYecKuit
KpacuTenb ¥ CPaBHUTENIbHO HeaeweB. MeTUNEHOBLIN CUHU NPOAAETCS B anTekaX Kak aHTu-
cenTuk (MeTUNeHoBas CMHbKA, MeAMUMHCKas CMHbKA) M B 300MarasuHax Kak CpeacTBo Anst 06-
paboTku BoAbl B akBapuyMax). OH MOXET MpoAaBaTbCs Kak MOPOLWOK, Kak 1%-Hbl CNMPTOBBIN
pacTBOp B CTEK/SAHHbIX riakoHax 06bemMoM 10-15 Mn 1 kak 1%-HbI pacTBOpP, Pa3BEAEHHbI
25%-HbIM pacTBOPOM OKO3bI, B amnynax no 20 unv 50 mn. MocnegHss dopma ans umTosno-
FMYeckux Lenei He roantcs! Ins NpuMroToBReHUe LMTONOMMYECKOro KpacuTens K 5 Mn Hacbl-
LEHHOr0 CNMPTOBOr0 PacTBOpPa METUNEHOBOrO CMHEro AobasbTe 195 M AMCTUNIMPOBAHHON
BO/bl M XOPOLLO NepeMeLlanTe.
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Yacrtp 2.
Paboma ¢ mukponpenapamamu

6. Hactponte Mukpockon. CToNnK AO/MKEH bbITb ONyLLEH, CBET CPOKYCUPOBaAH B OKY/SpE,
Anadparma nosIHOCTbIO OTKPbITA, YCTAHOBNEHO Manoe yBenuyexue (4x10).

7. PazmMecTuTe MUKponpenapaT Ha NpeAMETHOM CTONMKE U MOAHUMUTE ero A0 KoHUa. Mpu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 06BbEKTUB HE COMPUKOCHYIIUCH.

8. [naas B OKynsp, MeaNeHHO C NMOMOLLbIO MaKpPOBUHTA OMYCKanTe CTOSINK A0 NOSIB/IEHUS
YETKOro M306paxkeHus.

9. PaccMoTpuTe MuKponpenapaTt. Halaute sapa KNeToK C pasfMyHbIMKA CTaaMsIMM MUTO3a.

10. PaccmoTpuTe aapa knetok npu 6o0nbwom yeennvernun (10x10), Mcnonb3ys MUKPOBUHT
AN HACTOWMKM Pe3KOCTMW. 3apuCymnTe KNETKU B COOTBETCTBYHOLWMX SiYEnKax Tabnmubl.

11. MoacunTaliTe Ynmcna XpoMoCoM Ha MeTadasHbIX NaacTUHKaX. YKaxute B Tabnvue 4ncno
XPOMOCOM B AMNSIoMaHOM Habope.

12. CpenaiiTe onncaHue NpoLEeccoB, NPOMCXOASLUMX B KNETKAX B pasHble (pasbl MUTOTUYE-
CKOro AeneHus.

Obpamume sHUMaHue!

Yncno XxpomMoCcoM B AuNIonaHoM Habope y nyka pen4yaToro CocTaBnsieT 16, ropoxa no-

ceBHoro — 14, 6060B kOHCKMX — 12, chacony 06bIKHOBEHHOW — 22.

MpeacTaBneHve pesynbTaToB HabnoaeHUmn
3agaHune 1.
PaccmoTpeTb MUKponpenapaT M nocTapaTbCsl ONpefenuTb KNeTKW Ha pasHbIX CTagusX MUTO-
TUYECKoro umkna. OpUEHTUMpYMTEC Npu onpeaeneHnn dasbl Ha TEOPETUYECKUA MaTepUan usy-
YaeMou TeMbl U M306paxkeHns B Tabnmue N21.

Tabauua N1
«®a3bl MUTO3a» .

®asa MuTo3a PucyHok Mpouecchl, Nnpoucxoasiwme B KieTke

MNpodaza
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da3za MuTo3a PucyHok Mpoueccol, nponucxoaswmne B KneTke
AHada3z

Y1cno XpoMOCoM B AMMIOUAHOM Habope

BbiBOADbI:

Ccopmynmpy#Te BbIBOALI N0 BOMPOCAM.

1. Kakue ca3bl MUTO3a yaanock Habnogatb?

2. 10 KakoMy rnaBHOMY NPU3HaKY yAanocb pacno3HaTtb ¢hasbl MMTO3a?

3. CKONbKO XpOMOCOM B AUMIOMAHOM Habope y UCCneoBaHHOIO opraHu3ma?

KoHTponbHbIe BONPOCHI :

1. Oba okynsipa BUHOKYNSIPHOrO MUKPOCKOMa AatoT yBenunyeHue 10X, 06bekTuB nMeeT yBe-
nnyeHune 4x. O6beKT Ha 3TOM MUKPOCKOME MOXHO pacCMOTPETb NPU YBEIMUEHUN:

a) 10x;

6) 20x;

B) 40x;

r) 400x.

OtBer: B.

2. Yncno xpoMocoM B AunnongHoOM Habope y nyka penyatoro (Allium cepa) coctasnseT 16.
BblbepuTe Tpu BepHble YTBEPXKAEHUS, OTHOCALMECS K MUTO3Y Y A@HHOMO pacTeHus.

a) B npodase konuuectso Monekyn [HK B kneTkax coctaBnser 32;

6) B MeTachaze KoM4eCTBO OAHOXPOMATUAHBLIX XPOMOCOM COCTaBNSET 16;

B) B aHacha3e KO/IMYeCTBO XpOMOCOM COCTaBNsEeT 16;

r) B aHadase KoNM4eCTBO XpOMOCOM COCTaBNSET 32;

L) BO BpeMs UMTOKMHe3a obpasyeTcs nepeTsikka Mexay AOYEPHUMU KneTKamu;

€) BO BpeMs LUMTOKMHE3a 0bpasyeTcsl neperopoaka Mexay AOYEpHUMM KNeTKaMu.

OTBeThI: g, T, €.

3. Yucno xpomocom B aunnonaHom Habope y 60608 koHckux (Vicia faba) coctaBnset 12.
BblbepuTe Tpu BepHble YTBEPXXAEHMS, OTHOCSLLMECS K MUTO3Y Y AAHHOTO pacTeHusI.

a) B Npodase KoMYeCTBO XpOMOCOM B KNEeTKax COCTaBNSET 24;

6) B npodaze konnyectso Monekyn OHK B knetkax coctaBnsier 24;

B) B MeTada3ze konnyectso Monekyn HK cocrasnset 24;
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r) B aHaaze KONMYECTBO ABYXPOMATUAHBIX XPOMOCOM COCTaBSIET 24;
) B KNeTKax MblNbLEBOr0 3epHa KOMMYECTBO XPOMOCOM COCTABASET 6;
€) B KNeTKax TbIYMHOUHOM HUTU KONMYECTBO XPOMOCOM COCTABNSET 12.
MpaBuUnbHbIE OTBETHLI: 6, B, €.

JlabopatopHas pa6ora N° 9

KononnanbHbie MOHafHble BOJOPOCAHN

TeopeTnyeckune cBeaeHWs

K BO/IbBOKCOBbIM MpUHAANEXaT MHOrMe KOMOHWasbHble BOAOPOCN. KONOHUM BObBOKCO-
BbIX COCTOSAT M3 Pa3HOro YMCia KNeToK, KOTOpOe OnpeaensieTcs Ha paHHWUX CTaausax pasBuTus
W HEe MeHSIeTCa 40 Creaytolen penpoayKTUBHONM (a3sbl; HOBOOOPa30BaHMS KNETOK B TEYEHME
XXM3HW KOMIOHUM He MPOMUCXOAUT. Takne KOMOHWUM HA3blBalOTCA yeHobuamu. B LLeHObUsIX KNeTKu
COXPaHSIIOT XIYTUKM U BCS KOIOHWSI MOXET ABUraTbCs 6naroaaps CornacoBaHHOM paboTe Xry-
TUKOB.

B npecHoBOAHbIX BOAOEMaX MOXHO BCTPETUTb MOABMXXHbIE LIEHOOUM BOAOPOCNEN pa3HbIX
pOAOB:

loHnym (Gonium). LleHobum nnactuHyatele, MHoraa B hopMe KBaapata, coaepxart 4,8, 16
nnn 32 KNETKW, PacnonOXeHbl B OANH C/IOW B BUAE CNerka M30rHyToro WMTOBUAHOMO AWCKA B
obulen nnacTUHKe cnmsu.

MangopuHa (Pandorina). LleHobun 13 HebonbLoro yncna kneTok 8,16 nnn 32, pacnonoxe-
Hbl B KOMOYKE CNK3u, 06pasys SMLEBUAHYIO WX ANUNCOMAANBHYIO GOopMy.

BonbBokc (Volvox). KONOHWM COCTOST U3 COTEH W ThICAY KNETOK. B KONMOHUAX eCTb KpYyrHble
KneTkun (NonoBble opraHbl (OOrOHWUU U @HTEPUANK) U NAPTEHOrOHUANMK).

YnobHee Bcero n3yyaTb MOHaAHbIX BOAOPOCNEN, UCMONb3Ys KybTypy BONbBOKCA, KONIOHUM
KOTOporo 6osee CNOXHOro CTpoeHus. BonbBOKCHI 0OUTAIOT B pas3fiMyHbIX MESIKUX MPECHbIX U
HEe3arpsi3HEHHbIX BOAOEMAX. MaccoBOe Pa3MHOXEHWE KOMOHUIA MOTYT Bbl3blBaTb LIBETEHWE BO-
Abl. Cobupatb MaTepuan fydlle BCEro B Hayane fieta B HECKOSIbKO NpueMoB, 4Tobbl cobpaTtb
KOMOHWM Ha pasHblX CTaausX pa3BuTus. Kaxaas KONOHUS COCTOUT M3 HECKOSIbKMX COTEH UK
ThICSIY ABYXIYTUKOBBIX K/IETOK, PacnosioXeHHbIX Ha MOBEPXHOCTM B OAMH CNOM. XKryTuku
HanpasneHbl Hapyxy. OHM obecneumBaloT NOCTynaTenbHOE W BpallaTenbHOe ABWXEHWE B
HanpaBNEeHUN UCTOYHMKA CBeTa (MONOXMWTENbHBLIN (oTOTakcuc). Pasmepbl konowun ot 0,5 go 2
MM. BHyTpeHHMe YacTn 060104eK KOMIOHUM KNETOK O4YeHb CUIbHO PAcCIM3HEHbI, TaK YTO Npo-
TONMACTbl AANEKO Pa3ABMHYTbI CIOSIMU CIM3K. BHewwHMe cnon 06004eK YnoTHEHbI M CO3Aa-
0T 06LLYI0 NOBEPXHOCTb (MBOMOKPYM). ECM KONMOHWMIO OKpacuTb KpacuteneM (MeTuneHoBas
CMHb), TO Ha MOBEPXHOCTU WMHBOMIOKPYMA MOXHO YBWUAETb MOSMIOHAMbHbIN Y30p, COOTBETCTBY-
tOLLMIM rpaHMLLAaM COMpPUKaCatOLWMXCs KNETOK, @ Takxke 06HapyXWTb NNa3MOAECMbl, COEANHSIO-
LMe NPOTONNACTbI CMEXHbIX KNETOK.

[paKTnyeckas 4Yactb

Lenb paborbi: 13yunTb 0CODEHHOCTW CTPOEHWUSI MOHAAHbIX BOAOPOCNEN Ha npuMepa
BonbBokca (Volvox).

O6opyaoBaHue M Marepmasibl: NpeaMeTHble CTeka, MOKPOBHble CTekna, NWUMeTka,
dunbTpoBanbHas byMara, MUKPOCKOM, MEPHbIN CTakaH C BOAOW M3 NPUPOAHOro BogoeMa C
BONbBOKCaMu, Habop AN 3KCNepUMEHTOB NOA MUKPOCKOMOM.

TexHuka 6e3onacHocTh:

1. Nepen HayanoM paboTbl ocBOHOANTE paboyee MECTO OT NOCTOPOHHMX NPeAMETOB.

2. MpuctynaitTe K paboTte TONbKO TOrAa, Koraa ybeauTech B MCMPaBHOCTM MUKpocKona. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu pabote C HAM B OTHOLIEHUM NOPSAAKA AENCTBUN.

3. Mo okoH4YaHuK paboTbl NpuBeanTe B NOPSAOK paboyee MecCTo.
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Mopsigok BbinonHeHNs paboTbi:

Yacrb 1.

[lpuzomosneHue B8peMeHHbIX MuKponpenapamos (npu pabome ¢ 20mosbIMU MUKponpena-
pamamu nepexodume cpasy Ko smopol Yacmu pabomsi)

1. Ha npegmeTHOE CTEKN0 HaHEeCTV Kano BOAHOrO pacTBopa C KONoHKeN (BOLOEM, aKBa-
pVyM 1 Ap.)Npu NOMOLLM 06bIKHOBEHHOW MUMNETKM.

2. Hactponte Mukpockon. CTonnk Ao/mkeH 6biTb ONyLLeH, CBET COKYCMPOBaH B OKYNSpe,
Anadparma nosHOCTbIO OTKPbITa, YCTAHOB/IEHO Masioe yBeNnyeHue

(4 x10). ins aetanbHOro paccMoTpeHust nsydaemoro obbekta Heobxoammo ysennyeHune 10
x10 nnu 40 x10.

Obpamume sHUMaHue!

ANs NpUroToBneHUS BPEMEHHbIX MUKPONPEnapaToB C KOMIOHWSMU BONbBOKCA, MOXHO UC-
Mo/b30BaTh HE TOIbKO BOAY U3 BOAOEMOB, HO M aKBapuyMHYL0 Boay. [ns dukcaumm BONbBOKCA
MO>XHO MCNONb30BaTb 4% pacTeBop opManuHa.

Yacrb 2.

Paboma ¢ mukponpenapamamu

3. HacTtponTte Mukpockon. CTONNK AO/MKEH 6biTb OMYLLEH, CBET COKYCMPOBAH B OKYNSPE,
Anadparma nosIHOCTbIO OTKPbITA, YCTAHOBNEHO Manoe yBennyexue (4X10).

4. Pa3mecTuTe MUKpornpenapaTt Ha NpeAMETHOM CTO/IMKE U NOAHUMUTE ero A0 KoHua. Mpu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 06BbEKTUB HE COMPUKOCHYIIUCH.

5. Fnags B OKynsp, MeaNeHHO C NOMOLLbO MaKpOBUHTA OMYCKaMTE CTONIMK A0 NOSIB/IEHUS
YETKOro n3obpaxeHus.

6. PaccmoTpuTe MUKponpenapar.

7. PaccMoTpuTe CTPYKTYpY KneTok npu 6onbwom yeennyenun (10X10), ncnonb3sys MMkpo-
BMHT 19 HAaCTOWKWM Pe3KOCTW. 3apucynTe CTPOEHME BOJIbBOKCA B COOTBETCTBYIOLLEN SUENKe
Tabnuubl N21.

8. M3yunTe CTpoeHne KOMOHUM BOIbBOKCA M 3anofiHuTe Tabnuuy N2, onupasicb Ha pUCYHKK
No1-2.

MpeacTaBneHve pesynbTaToB HabnoaeHun

3agaHne 1.

PaccMoTpeTb MyKponpenapaT uau Kan BoAbl C BOJIbBOKCAMU U BbISIBUTb UX CTPYKTYp-
HO-(DYHKLIMOHaNbHble 0CO6EHHOCTU. 3apucoBaTb 06bEKT B CBOOOAHYIO sSuenky Tabnuuy NO 1.

Ecnn u3yyaemble BOAOPOC/N B XKMBOM COCTOSIHUM, TO HabntogaTb 3a UX ABWKEHUEM,

Tabauya Net
«CTpoeHue BO/IbBOKCa> .

PuUCyHOK MUKponpenapaTa Wccnepyembiin 06bekT
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HanTu n paccMoTpeTb Ha NpenapaTe KOMIOHWM, B KOTOPbIX 06pa3oBanvcb AoYepHue ocobu.
Tabauua Ne2
«0C06eHHOCTU CTPOEHUSI KOJIOHUU BOJIbBOKCA> .

Mpu3HakM ansa cpaBHEHUS BonbBOKC

KnetoyHast MembpaHa

LinTonna3sma
Aapo
lMuweBapuTtensHas Bakyoslb

CokpaTuTeNbHas Bakyosb

Mnactuabl

CBETOUYBCTBUTENbHbIN [Ma30K (CTUrMa)

OpFaHe}'IJ'IbI ABUXEHUA

BbiBoAgbI:

1.4710 06LLEr0 Y OAHOKNETOUHbIX BOLOPOC/EN M BOMIbBOKCA?

2.4eM BONbBOKC OT/IMYAETCS OT OAHOKIETOUHbIX BOAOPOC/EN?

3.3a CYeT Yero BOMbBOKC ABMXETCA?

4. C NOMOLLbIO YEro OCyLLECTBSETCS NOSIOXMTENbHBLIN (POTOTAKCUC?

5. Kakune ocobeHHOCT CaMOBOCNPON3BEAEHNS XapaKTepHbI A5 BONbBOKCA?
KoHTponbHble BONpPOCHI:

1. CKOMbKO XryTUKOB MMEET Kaxxaas KMeTKa BOSIbBOKCA:

1.1

2.

3.
4.
Otser: 2.

2. Kak Ha3bIBaloT COBOKYMHOCTb BCEX CBA3@HHLIX APYr C APYroOM K/IETOK OAHOr0 BOSIbBOKCA?
1. TKaHb

2. KynbTypa K/IeTOK

3. KOJIOHUS

4, wap

OtseT: 3.

3. C NOMOLLbIO KaKMX CTPYKTYP COEANHEHbI CMEXHbIE KIIETKN BONbBOKCA ApYr C ApYrom?

1. nna3MoaecmMsl

2. XKIyTUKK

3. HUTK

4. pecHu4yek

Otser: 1.

4. Y10 B NnepeBoAe C TATUHCKOrO A3blKa O3HAYaeT BOJIbBOKC?

1. Kpyrnbiv

2. KaTawmmcs

3. ABVXKYLLMIACS

4. BONIYOK

OtBer: 4.

=T A WN
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5. B KaKylo CTOpOHY HanpaBneHbl XryTUKU KNETOK BOJSIbBOKCA?
1. BO BHYTPb KONOHMM

2. HapYyXy KOJIOHWM

3. HapyXXy W BHYTPb CTYAEHUCTOro KOMKa

4, pecHUYKW OTCYTCTBYIOT

OtBeT: 2.

JlaboparopHas pa6bora N° 10

«BnusaHne cpeabl Ha KETKU KPOBH 4Yesl0BeKa»

TeopeTnyeckas YacTb

KpoBb 3T0 0AHa M3 pa3HOBMAHOCTEN COEAMHUTENBHOW TKaHW. MpeacTaBnseT cobon KNeTku
HECKO/IbKMX TUMOB B3BELUEHHbIX B Mia3Me. Ha Aonto hopMeHHbIX 31eMeHTOB (KNETKM KPOBK)
npuxoamTcs okono 45% ob6béma, a 55% coctasnseT nna3ma. MNokasaTtens pH KpoBM Bapbupy-
et ot 7,35 go 7,45. MNna3ma Ha 90% coctouT 13 BoAbl M Ha 10% W3 pasnuyHbIX PacTBOPEHHbIX
BeLwwecTs (6enkun, MruHepasnbHble MOHbI U Ap.). bonblue BCero n3 pacTBOPEHHbIX KOMMOHEHTOB B
MnnasMe KpoBW COAEPXKMTCS HATPUM-UOHOB. Cpean hOPMEHHLIX 3NEMEHTOB LOMUHMPYIOLLYIO
MO3MLMIO MO KOSIMYECTBY KNETOK Ha eauHULY 06beMa 3aHMMALOT 3pUTpoLMTbI. B 1 MM3 KpoBm
COAEPXMUTCS OKOMO 5 M/H. 3puUTpoLNTOB.

KoHuUeHTpauwms conen B nnasMe W KneTkax KpoBM BCerga A0/MKHA ObiTb MPUMEPHO OAMHAKO-
BON. OAHMMK M3 BaXKHEMLUMX CONEN KPOBM SBASIOTCS XNopuabl. PacTBOp B KOTOPOM KOHLIEH-
Tpaums conu NaCl 0,9% Ha3biBaeTcs hn3nonornyeckmm. MoatoMy 601bLIMHCTBO NEKAPCTBEH-
HbIX MpenapaToB, KOTOpble BBOAATCA B KPOBSIHOE PyC/io NPOU3BOAST C UCMO/b30BaHUEM (K-
3M0/10rMYECKOro pacTeopa. ECM BO3HWMKAET pa3HOCTb KOHUEHTpaLUWi, 3TO MPUBOAUT K OCMOCY.
OcMmoc — 370 anddy3nsa Boabl Yepe3 MOMyNPOHMLIAEMYIO MEMOpaHY M3 06NnacTi MeHbLUei
KOHLEHTpauuu B 0bnactb ¢ 60MblUeN KOHLEHTpauMed A0 YCTaHOBNEHUS paBHOBECUS. SBNEeHKe
0CMOCa MUrpaeT BaXXHYH Posib B MPOLIECCE NOAAEPXKAHMS NOCTOSIHCTBA BHYTPEHHEW cpeabl Ha-
LLero opraHusMa.

OTK/IOHEHME OCMOTUYECKOro AaBfieHUs OT HOPManbHOro (hU3MONOrMYecKoro YpOoBHS
BNIEYET 3@ COOOM HapyLlEHWE 0BMEHHbIX MPOLECCOB MeX/Y KPOBbO, TKAHEBOMN XUAKOCTHIO M
KneTkamu opraHuama. CunbHoe OTKIIOHEHWE MOXET HapyLWUTb CTPYKTYPY M LEeNOCTHOCTb Kiie-
TOYHbIX MeMbpaH.

M3mMeHeHue cocTaBa nnasMmbl KpoBY Npu A06aBNEHNM TMNEPTOHUYECKOTO UK MTMNOTOHMYE-
CKOro pacTBOpOB B /1ab0OpaTOpHbIX YCIOBUSX, NO3BOSIET ONPeAeNMTb CTENEHb BaXXHOCTU paB-
HOBECUS! KOHLEHTPALMI COMel BO BHYTPEHHEN Cpeae opraHu3Ma.

[MpakTnyeckas Yactb

Lenb paboTbl: V3y4nTb OCMOTUYECKME SBNEHUS B KNIETKAX KPOBW YenoBeka.

O6opyaoBaHne n Marepuasbl: NPeAMETHbIE CTEKA, MOKPOBHbIE CTEKNA, HOYTOYK, BUHO-
KYNSIpHbIA MUKPOCKOM, MpenapaT KNETKW KPOBU YENOBEKa..

TexHuka 6e3o0nacHoCcTh:

1. Nepea HayanoM paboTbl ocBoboaMTe paboyee MECTO OT NOCTOPOHHMX NPEeAMETOB.

2. CobnioaaliTe OCTOPOXHOCTb Npu paboTe ¢ NpeaMETHbIMU U NMOKPOBHbLIMU CTEKNAMM BO
n3bexaHne Nnope3os.

3. MpuctynaiTe Kk paboTte TONbKO TOrAa, koraa ybeanteck B MCMPaBHOCTM MUKpPOCKoNa. Tou-
HO BbIMOJHANTE YKa3aHWUsi yuuTens npu pabote C HUM B OTHOLLUEHWW NOPSAAKA AEACTBUIA.

4. o okoH4YaHuK paboThl NpuBeAnNTE B NOPSIAOK paboyee MecTo.
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Mopsigok BbinonHeHNs paboTbi:

Paboma ¢ mukponpenapamamu

1. Hactpowite Mukpockon. CTonunk fo/mkeH 6biTb OMyLLeH, CBET chOKyCMpPOBaH B OKYNSIpe,
Avadparma NoNHOCTLIO OTKPbITA, YCTAHOBNEHO Manoe yBeMyeHve

(4 x10).

2. PasmecTuTe MMKponpenapaT Ha NpeaMeTHOM CTONNKE U NOAHUMUTE ero A0 KoHua. MNpu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 0O6BLEKTUB HE COMPUKOCHYUCH.

3. nsas B oKynsp, MeANeHHO C NMOMOLLbI0 MaKpPOBMHTA OMycKaiTe CTONNK A0 MOSIB/EHNS
YETKOro N306paxkeHns.

4. PaccMoTpuTe MUKponpenapat npu 6onblioM yeenmdeHnn (10x10), ncnonb3yst MUKpO-
BMHT ANS HACTOMKM pe3KoCTU. N3yumTe 0COBEHHOCTH CTPOEHMS KNETOK KPOBM YesioBeka. Bbi-
nosHuTe 3adaHne No1.

5. CaenainTte onucaHve npoLeccoB, MPOUCXOASILLMX C KNETKaMM KPOBM B pacTBOpax C pas-
NIMYHOM KoHUeHTpaumen NaCl.

MpeacTaBneHne pesynbTaToB HabnAeHUN

3agaHue 1.

PaccMoTpuTe MMKpONpenapaT KNeTKM KPOBM YesioBeka. 3apucymTe uccneayembin 06bekT B
MycTyto sveiiky. poBeanTe CpaBHUTENbHLIA aHanM3 MoOpdOIOrMYeckor CTPYKTYpPbl KNETOK
KpoBWM M306paxkeHHbIX Ha pucyHKax NQ 2—3, B 3aBUCMMOCTM OT pacTBOpa B KOTOPOM OHU Ha-
X0o[daTcs. .

Puc.1. N30TOHMYeCKNM p-p Puc. 2. F'nepToHnYeckui p-p  Puc. 3. FTMNOTOHMYECKUI p-p

3agaHue 2.
Mcnonb3ys MaTepuanbl KapTUHKK 3anofHUTE daHHble B Tabnuue.
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BnusiHMe cpefbl Ha CTPYKTYpY 3puTpouMTa

PacTBOp KoHueHTpauusa NaCl ®dopma 3puTpoumTa MpuumnHa
MNOTOHNYECKUI 0,2%
N30TOHMYECKUI 0,9%
rMnepToHUYeCKuUii 2%

Obpamume sHUMaHue!

B naHHoM paboTe He0bX0AMMO MCMOMb30BaTb CONYTCTBYHOLWME BUAEO(DPArMeHTbI, KOTOpbIE
MOMOryT BM3Yya/iM3MpoBaTb BECb MPOLECC M3MEHEHUS (POPMbI KNETOK KPOBY B 3aBUCMMOCTH OT
KOHLEHTpaumMm NCnonb3yeMblX pacTBOPOB.

BbiBOAbI:

1. Kaknmu cBovicTBamMu 06nagaeT h13nonormyeckuii pacteop?

2. Kak BnunsieT nosblweHne koHueHTpaumm NaCl B nna3me KpoBu Ha 3pUTPOLMTLI?

3.06bsACHMTE NpoLecc remMonnsa Npu nonagaHun 3pUTPOLUTOB B FMMOTOHMYECKUIA pPacTBop?

4, Kak 0CMOTUYECKME SBNEHUSI BAMAKOT Ha OpPraHWM3M YerioBeKa B MOBCEAHEBHOW XMU3HM?

KoHTponbHbIe BONPOCHI:

1. B KakoM pacTBope 06beM 3puUTpoLMTa YBENNYMBAETCS:

a) M30TOHUYECKWIA;

6) rMNOTOHUYECKNIA;

B) FrMNEPTOHUYECKMI;

) pacTBOp He B/MWSET.

OtBeT: 6.

2. Mpwu kakoit koHueHTpaumn NaCl npomMcxoanT CMOpLUMBAHWE 3PUTPOLIMTOB:

a) 0.2%;

6) 0,6%);

B) 0,9%);

r 2%.

OtgeT: T.

3. MoyeMy BO3HMKAET YyBCTBO XaXAbl NPU M3OLITOYHOM MOTPEONEHMM CONEHOW NULK?

OTBET: NOBLIWEHNE KOHLEHTPALMM COMIEN B NNa3Me KPOBM NPUBOAUT K TOMY, YTO BOAa M3
MEXTKAHEBOM XMAKOCTW MOCTYMAET B KPOBSIHOE PYCNO. 3TO Bbi3bIBAET COCTOSIHUE OTEYHOCTM W
HeJocTaTKa Biarm o CTOPOHbI KNETOK.

9KOJIOM'MYECKUE NCCNEQOBAHUA

JlaboparopHas pa6ora N° 1

«Mertogbl u3mepeHnsa abnoTnyecknx hakTopos OKpyxxaroljen cpeabl
(onpepenenune pH, HuTpaToB n x10puAoB B BOAE)»
Teopetnyeckas 4actb
MpupoaHas 1 NUTLEBAs BOAA COAEPXKMUT OFPOMHOE KONIMYECTBO KOMMOHEHTOB, HaXo4sLWmMX-
ca B HM3KkMx (MeHee 1 %) n ynbTpanuskux (MeHee 0,0000001%) koHueHTpauumsx. B ectecTBeH-
HbIX YCNOBWAX COCTaB BOA PErynuMpyeTcs NpUpOAHLIMU NPOLECccamMu, B TO Xe BpeMs B pesy/bTa-
Te XO3SWCTBEHHON AEeATENbHOCTM YenoBeka NPOUCXOANT 3HAUMTENIbHOE M3MEHEHME COCTaBa
NMPUPOAHbLIX BOA.
MpupoaHas BoAa HaXOAWUTCS B HEMPEPbLIBHOM B3aMMOLENCTBIUN C OKPYXXaloLlen Cpeaou.
OHa pacTBOpSET OpraHNYeckme N HeopraHuyeckmMe NpuMecK, CoaepXalumecs B noyse, aTMo-
cchepe, pacTuTensHOCTM M T. N. Cpean pacTBOPEHHbIX NMpUMecel B Boae ecTb kucnopog O,, siB-
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NAOWMICS HeOBX0AMMBIM AJ1S XKM3HM BCEX NpeacTaBuTenen BogHou dayHbl 1 dnopsl. OaHako
KMCNOPOA — CUNbHLIN OKUC/INTENb, B €r0 MPUCYTCTBUM 3HAUMTENbHO BO3pPAcTaeT CKOPOCTb
KOppO3UM MEeTaIM4eckoro 060pyaoBaHmMs, HaXoAsLWErocs B KOHTAKTe C NPMPOAHON BOAOWN.
[Mo3TOMY ero coaep)aHvie B BoZe CTPOro pernaMeHTUpyeTcs 1 TWaTenbHO KOHTPOJIMPYETCS.

N3mepeHne pH npu KOHTpOsie KayecTBa NPUPOAHON M NMUTHEBOW BOAbI NMPOBOAMTCS MpaK-
TUYECKM NMOBCEMECTHO. PeanbHas KOHUEHTpauus MOHOB BOAOPOAA BbIPAaXaeTcs B eAnHMLAX
BOAOPOAHOro nokasartens unu pH.

LWkana pH naeT ot 0 (KpanHe BbICOKast KNCNOTHOCTb), Yepe3 TOUKy 7 (HerTpanbHas cpe-
Aa) Ao 14 (kpaiiHe BbICOKasi OCHOBHOCTb). 3TN UMPpbl — OTPULATENbHBIN AECATUYHbINA Nora-
PUPM KOHLEHTpaLMN MOHOB BOAOPOAA, BbIPAXXEHHOW B FpaMMax Ha InTp.

B Touke pH = 7 koHueHTpaums H coctasnset 10— (0,0000001) r/n, HO Npn 3TOM KOHLEH-
Tpaums OH- Takas xe.

[ns BCero XuBoro B Boae (3a UCK/IIOYEHMEM HEKOTOPbIX KMCNOTOYCTONYMBBLIX BakTepuit)
MWHMMaNbLHO BO3MOXHas BennumMHa pH = 5; poxab, umetowmn pH<5,5, cuntaerca kucnot-
HbIM. B OTCyTCTBME NtOGLIX 3arpsi3HUTENEN Y A0XAEBOW BOAbI 0ObIYHO Clabokucnas peakums
(pH = 5,6), NOCKONbKY B HEW NIErKO paCTBOPSETCS YINEKUCbIN ra3 M3 Bo3ayxa C 06pa3oBaHu-
eM cnabom yronbHOM KUCNOThI. Y NPeCHOBOAHbIX 03ep, PyybeB 1 Npyaos pH Boabl 06bIYHO Co-
CTaBNsIET 6-7, U OpraHU3Mbl afanTUPOBaHbl MMEHHO K 3TOMY YPOBHIO. B nuTbeBOM Boge aomyc-
kaeTca pH = 6-9. bonoTHas Boaa bbiBaeT 06bl4HO Kucnas (pH = 4-5) 3a cyeT opraHnyeckmx
KWUCNOT, @ HOpMasibHas, YncTas BoAa MMeET 3HauyeHue, 6imskoe K HenTpansHoMy (6,5-8,5).
MPUHATO cunTaTb, YTO 3Ha4eHue pH ot 5,5 ao 8,5 sBnseTca onTManbHbLIM AN pa3BUTUS BOA-
HbIX (DOPM >XW3HW. Pe3koe n3MeHeHne pH B BOAOeMe MOXET NMPUBECTU K paCTBOPEHUIO B BOAE
HEKOTOPbIX COEANHEHNI 1 OTPABNIEHWIO BOAHBIX OpraHM3MoB. Ecnn 3HayeHne pH HeoXnaaHHO
COBVHYNIOCb B KUCYIO UKW LLEMNOYHYIO CTOPOHY, cneayeT 0bpaTuTh BHUMaHWE Ha BO3MOXHbIE
NPOMbILLIEHHBIE BbIOPOCHI.

[MpakTnyeckas Yactb

Lenb paboTbi: OCBOMTb HEKOTOPbIE METOAbI U3MepeHus abnoTuyeckmnx (PakTopoB OKpY-
XAIoLLEN Cpeabl Ha MpUMepe onpeaenenus pH, Xx1opuaoB M HUTPATOB B BOAE.

O6opyaoBaHue:

1. KomnbtoTep .

2. KoMnbtoTepHbI MHTepdeic cbopa aaHHbIX Releon Lite.

3. [atumku pH, MHOMKATOPHbIE MOMOCKK, HUTPAT MOHOB W XNOPUL MOHOB.

4, ObbeKT uccnefoBaHuUs: BoAa BOAOMPOBOAHAS, BOAA WX akBapuyMa, Bofa NWUTbeBas.
(B NPOEKTHOW AESTENbHOCTY MOXHO MCMONb30BaTh U APYr e UCTOYHWKM BOAbI, B3STOW W3 PEKM,
03epa, bonora).

UHCTpyKymMsa K BbINOIHEHUIO 1a6opaToOpHOH paboTsi:
1. Kak paboTaTb C AaTuMKamy CMOTPUTE MHCTPYKUMIO B METOAMYECKOM PYKOBOACTBE
K nabopartopuu.

OnbiT 1.
Onpepenenne pH B npobax Boabl
MonocKy UHANKATOPHOM ByMarn NoMecTuUTb B NPOBMpPKY, coaepiaLllyto npuMepHo 5 cm3
nccneayemon Boabl. OKpacKy MHAMKATOPHOM OyMary CpaBHUTb CO LUKAMOW. AHANOrMyHo
3anyckaem nporpammy Releon Lite, nogknto4aeM AaTyMKu U NMPOBOAUM M3MepeHue pH.

OnbIT 2.

OnpeaeneHve coaepxaHust xnopuaos B npobe Boabl. 3anyckaem nporpamMy Releon Lite,
NOAK/I0YAEM AATUMK X10pMA MOHOB, U NPOBOAMM U3 U3MEPEHME BOADbI.
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OnbIT 3.
OnpepeneHve cogepxxaHus HUTPATOB B Npobax BoAabl. 3anyckaem nporpamMmy Releon Lite,
NOAK/OYAEM AATUMK HUTPAT MOHOB, M MPOBOAUM UCCNeA0BaHME BOAbI.

Pe3ynbTaTbl 3KCNEPUMEHTOB

Bona pH ClL- NO3-

BoagonpoBoaHas

MnTbeBas

AkBapunyMHas

BbiBoAgbI:

CpaBHUTb pH, coaepXxaHne HATPAT, X10pMa0B MOHOB B HECKONbKMX Npobax Boabl (ancTun-
NMPOBAHHas, BOAOMNPOBOAHAS, M3 NPUPOAHOr0 UCTOYHUKA).

Hanaute B MHTEPHETE A0MYCTUMbIE HOPMbI HUTPATOB, XIOPUAOB M pH 1 NpoBeaeTe cpas-
HeHue.

KoHTponbHbIe BOMPOCHI:

Kakumy nokasaTensiMy XapakTepusyeTcs KayeCTBO BOAbI?

Kak opraHnsoBaTb HabntoaeHne 3a COCTOSIHUEM BOAHbIX 06 bEKTOB?

Kak BnusieT n3MeHeHune coaep)KaHns KUCIopoaa Ha OpraHu3Mbl- rnapobUoHTbI?
OxapaKTepu3yiTe OCHOBHbIE WCTOYHWKM 3arpsi3HEHWS! BOAbI.

Mepeuncnute abuoTudeckne (akTopbl B BOAHOM cpeae 0buTaHus

Uhwn =

JlabopatopHasi pabota N° 2

«OLeHKa ypoBHS 3arpsi3HeHnsi atMoc¢hepHOro Bo3jyxa BeljecTBaMy,
nonagarowMMn B OKPYXXamowWy cpeay, B pesynbrare pabotbl aBToTpaHCcnopra»

TeopeTnyeckasa Yactb

ABTOMOOMNbHBIN TPAHCMOPT OTHOCMTCS K OCHOBHbIM UCTOYHMKAM 3arpsi3HEHWUS! OKpYato-
Wwen cpeabl. B KpynHbIX ropoaax Ha AOMK0 aBTOTPAHCMOPTa NpuxoauTcs 6onee NoOBMHLI
obbeMa BpeaHbIX BbI6pOCOB B aTMOCdepy. YPOBHU 3arpsi3HEHNS BO34yxa OKCMAAMM a3oTa U
yrnepoaa, yrnesoaopoaamun u ApyruMy BpeaHbIMU BellecTBaMu Ha 60MbLIMHCTBE aBTOMaru-
cTpanei B 5—10 pa3 npeBbIWaloT NPeAebHO A0NYCTUMbIE KOHLEHTPALMK.

Mpv COKMraHUMK B @aBTOTPAHCMOPTHbIX YCTaHOBKax TOM/IMBa B BO3AYX BbibpacbiBaeTCs C Npo-
AYKTaMMn CropaHust U CEPHUCTBIN aHMMAPWUA, KOTOPbINA, COEANHSISCh C aTMOCHEpHOI Bnarow, ob-
pa3yeT CEPHUCTYIO M CEPHYIO KUCNOTbI, MONagatoLumne, B KOHEYHOM CHETE, U B NMOYBY, 1 B BOAY.
MoaobHble arpeccrBHbIE BELLECTBA 0Ka3biBalOT CUNbHOE BPeAHOE BNNSHUE, NPEXAE BCEro, Ha
pacTUTENIbHLIN MUP, YTHETas fleca Ha 6onblunx Tepputopusix. CkannneasiCb B BO3AYXE, OHM
YrpoXatoT TaKXXe >XMBOTHOMY MUPY WM YENOBEKY, MHTEHCMBHO pa3pyLUaloT MeTaninyeckue
KOHCTPYKLMK, NaKOKPACOYHbIE MOKPbITUSI, BETOHHbIE U KaMEHHblE COOPYXEHUsl. BonbLuon
BPeA HAaHOCUTCS 34aHMSAM, MOCTaM, apXUTEKTYPHBLIM MAMSTHUKAM W APYrMM COOPYXXEHUSM.

[ons oTpaboTaBLIMX ra30B aBTOMOOWIEN B 3arpsi3HEHUM aTMOCHEPHOIO BO3ayxXa 60/bLINX
rOpoLOB M3MEHSIETCS B 3aBMCMMOCTM OT BPEMEHW W MPOMOPLMOHANbHA MHTEHCUBHOCTU ABMXE-
HWS TPAHCMOPTHbLIX CPEACTB. MMHMManbHAs KOHLEHTpaUus BpeaHbIX BewwecTs HabnoaaeTcs B
HOYHbIE Yacbl, KOrAa UX coaepXxaHue B BO3AyXe B HECKOMbKO pa3 MeHblue, YeM AHeM. Makcu-
MasibHasl KOHUEHTpauusi OTMeYaeTcs B Yackl NUK. ATMOcdepa ynuy CaMoOudMLLAeTCs B pe-
3ynbTaTe NPoOBETPMBaHMS. [pn OAHOW W TOW e MHTEHCMBHOCTW ABMXEHMS GOMbluee 3arpsi3He-
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HMe BO3AyXa OTMeYaeTCsl B palioHax, MA0THO 3aCTPOEHHbIX BbICOKMMM 34aHUSMU, U BAOSb A0-
pOr C Y3KOW NMPOEe3)eWn YacTbto.

aBTOMOOW/bHBIX ABUraTeNsX XMMUYecKast SHeprus Tonamea npeobpasyercs B Tennosyto, a
3aTeM B MexaHM4eckyto paboTy. Mpouecc BbICBOOOXAEHNSI XMMUYECKON 3HEPTM peann3yeTcs
NOCPeACTBOM rOpeHus, Npy KOTOPOM peareHTbl SHEProHOCUTENS COEANHAIOTCA C KMCIIOPOAOM.
B npoaykTax OKUCAUTENbHBIX PEaKLMI COAEPXATCs: OKCUA YrNepoaa, OKCMabl a30Ta, OKCUAbI
cepbl, YrneBogopoabl, anbAaernabl, COeMHEHNS CBUHLA,

B TpaHCMOPTHOM MaLIMHOCTPOEHWM B TOM WAWM MHOM CTEMEHU MCMONb3YETCS PTyTb. 3apaxe-
HWe cpeabl 0bUTaHNs PTYTbIO NpeacTaBnseT 60/bLUy0 ONAacHOCTb. YCTAHOBNEHO, YTO PTYTb He
TOMbKO pacCTpavMBaET 340POBbE, HO U HapYLUAET FeHETUYECKMUI annapaT, Oka3biBas OTpuLa-
TeNbHOE BO3AENCTBIE Ha NocneaytoLme NnoKoeHuS.

Mo BO3AEMCTBUIO HA OPraHM3M YesIoBEKa KOMMOHEHTLI 0TpaboTaBLUMX Fa30B MNOApa3aens-
oTCS:

1) Ha TOKCUYHbIE — OKCKUA Yriepoaa, OKCMabl a30Ta, OKCUAbI Cepbl, YrNeBoA0OpOabl, anbie-
rMabl, COeANHEHMS CBUHLA;

2) KaHUeporeHHble — 6eH3NnpeH;

3) pasppaxatowlero AecTBMS — OKCUAbl CEPbI, YTEBOAOPOADI.

BnunsiHne nepeuncnieHHbIX KOMMNOHEHTOB OTpaboTaHHbIX ra30B Ha OpraHW3M YenoBeka 3a-
BUCWT OT X KOHLEHTpaLUumn B aTMocdepe U NPOAOCIKMTENBHOCTU AEACTBUSI.

Okecua yrnepoga npuv BAbIXaHWM NOMAAAET B KPOBb U 0bpasyeT KOMMIEKCHOE COeAMHEHue C
remornobnHom — kapbokcuremornobuH. Okeuna yrnepoga pearvpyeTt C reMorfiobuHoM B
210 pa3 bbICTpee, YeM KUCNOPOA, YTO MPUBOAMT K Pa3BUTMIO KUCNOPOAHOM HELOCTAaTOHMHOCTM.
Mp13HaKkaMy KUCNOPOAHON HELOCTAaTOYHOCTU ABNSOTCA HapyweHust B LIHC, nopaxeHus abi-
XaTeNbHOMN CUCTEMbI, CHXXEHWE OCTPOTbI 3pEHUS. YBEIMUYEHHbIE CPEAHECYTOYHBIE KOHLEHTPa-
LMK OKCKZAa yrnepoza crnocobCTBYIOT BO3PACTaHUIO CMEPTHOCTU UL, C CepAeYHO-COCYAUCTbIMU
3abonesBaHMAMU.

Okcua yrnepoaa B BO34yXe B 3aBUCMMOCTW OT CTEMNeHW KOHLEHTpaumn Bbi3biBaeT cnaboe
oTpasneHue vepes 1 4 (koHueHTpauus C = 0,05 06.%), noTepio CO3HAHWUSA Yepe3 HECKOMbKO
BaoxoB (C = 1 06.%).

Bo3pacTaHue KOHLEeHTpaumum oKcuaa yrnepoaa onacHO BO3HUKHOBEHMEM MAapPHUKOBOIO -
(hekTa, KOTOpPbIA NPUBOAMT K BO3pacTaHMIO TeMMepaTypbl BO3AyXa Y NOBEPXHOCTM 3eMnu.

[yTW CHUXXEHWSI BPEAHOrO BO3AENCTBMS 3TUX BbIOPOCOB CNEAYIOLIME: NEPEXOA Ha ra3 uUm
HESTUIMPOBAHHbLIN 6EH3MH (TOKCMYHOCTb MPU 3TOM CHMKaeTcs B 18—22 pasa), noBbllLeHNe
MOIHOTbl CrOpaHMs 33 CYET aBTOMATUYECKOro yrnpaBneHus MpOLECcCOM, cneunanbHbIX CUCTEM K
PEerynMpoBoK. 3TO CKa3blBaeTCA M Ha pacxofe 6eH3nHa. 3aMeHa KapbtopaTopHbIX ABUraTenen,
rae 3TO BO3MOXHO, AM3€eNbHbIMM, AAIOLLMMIU MEHEE BpeaHble BbIOpOCH.

PelueHne BONPOCOB MO CO3AaHMI0 3M1EKTPOTPAHCMNOPTA, B T.4. N0 BenMymHe npobera ¢ oa-
HOM 3apsiAKM 1 CHUXXEHWIO BbIOBPOCOB OT akKyMYynsSiTOpHbIX 6aTapeit. MepeBoa 0bLecTBEHHOIO
TpaHCropTa Ha 3NeKTPUYECKYIO TArY TaM, Fae HeT aeduunTa sHeprum (METPO, TPOINENBYChI U
Ap.)

Kpome OXKvxeHHOro (CxaToro rasa), MHorme cneuvanvcTbl npeapekatot 6onblioe byayliee
XXMAKOMY BOAOPOAY, Kak MPaKTUYECKWU MAEaNbHOMY, C SKONOrMUYECKON TOUYKM 3PEHUS, MOTOP-
HOMy TonnmBy. Ho cylecTBytoT NpobneMbl, CBS3aHHbIE Kak CO CBOWCTBAMM CaMOro BOAOPOAa,
TaK 1 ero Npou3BOACTBOM.. VICTUHHBI NepenoM B MMPOBOM TOMMBHOM 6a3e Ha OCHOBE BOAO-
poda MOXeT OblTb AOCTUIHYT NyTEM MPUHUMMNMANBHOMO M3MEHeHWs crnocoba ero NpoM3BOACTBA,
KOrAa UCXOAHbIM CbipbeM CTAHET BOAA, @ NEPBUYHBIM UCTOYHUKOM SHEPTUM — COSTHLE WU CU-
na nagatoLuen Boabl.
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MpakTnyeckas pabota

Lenb paborbi: V3yunTb 3KCNPECC-METOAUKY OMpeaeneHns CTeneHW 3arpsi3HeHUs aTMmo-
chepHOro Bo3gyxa TOKCMYECKMMM BelecTBamu, COAEPXaLMMUCS B BbIXIOMHbIX rasax (Ha
npUMepe yrapHoro rasa) ropofAckoro aBToTpaHCnopTa.

O6opyaoBaHue:

1. KomnbtoTep .

2. KoMnbtoTepHbIn MHTepdenc cbopa aaHHbIX Releon Lite.

3. Jatumnk onpeneneHvs yrapHoro rasa.

4, KanbKynsitop; py4ka; 61m0KHOTbI; CEKYHAOMEP; NMHENkKa.

UHCcTpyKymns no BbinoNHeHUI0 nabopaTtopHoi paboTbi:

Kak pabotaTb C AaTuMKaMM CMOTPUTE MHCTPYKLMIO B METOAMYECKOM PYKOBOACTBE
K nabopartopuu.

1. BoibpaTb y4yacTok aBTOTpacchl B6AM3M yuyebHOro 3aBeaeHns (Mecta XWTenbCTBa, 0TAbIXa)
AnnHor 0,5—1 KM, MMetoLLnn XopoLumii 0630p.

2. 3anyckaeM KOMMblOTEpPHbIN MHTepdenc cbopa AaHHbIX Releon Lite. C NOAKMOYEHHbBIM
AaTYMKOM yrapHOro rasa.

3. OuKCMpyeM KOHLEHTpaLMIO yrapHOro rasa OKoJso LUKOJbI, A0pOre, B LKONbHOM cagy.

4. AHanornyHble 3amMepbl MOBTOPSiEM Yepe3 Yac (MOXHO caenaTb HECKOMbKO BapuaHTOB No
BpEMEHN)

5. Bce aaHHble 3aHOCUM B Tabnuuy.

wKona asop popora WwK. cag

co
CO (4epe3 1 vac)

Mo pe3ynbTaTtaM paboThbl OLEHWUTb 3KOIOMMYECKYHO CUTYaUMIo Ha JaHHOM y4yacTke A0poru v
pa3paboTaTb MeponpusaTAS MO YMEHbLUEHWUIO KONMYECTBa BLIBPOCOB M NO 3awuTe atMocdep-
HOro BO34yXa M YesloBeKa OT UX BO3LENCTBUSI.

OTBETUTb MUCbMEHHO HA KOHTPOJIbHLIE BOMPOCHI.

KoHTponbHbIe BOMPOCHI:

1. Kakue BellecTBa OTHOCATCS K 3arpsi3HUTENSM BO3ayXa?

2. Kakon Bkfiag BHOCWUT aBTOTPAHCMOPT B 3arpsisHeHWe 06beKTOB OKpYyXXatoLen cpefbl B
ropogax?

3. Kakwue npsiMble KpUTEpUM OLIEHKMN COCTOSIHMSI aTMOCdepbl Bbl 3HaeTe?

4, Kak 3arpsisHeHue Bo3ayXa BO3AENCTBYET Ha XU3HEAESTENIbHOCTb PACTUTENbHbIX M XN-
BOTHbIX OpPraHu3MoB?

5. TMpeanoxuTte KOMNIEKC Mep, COAENCTBYIOLLMX PELIEHMIO IKOTOrMyeckux npobnem, ces-
3aHHbIX C aBTOTPAHCMOPTOM.

JlabopatopHas pabora N° 3

«®OTOTPONN3M Y pacTeHnm»
TeopeTnyeckasd YacTb
B 3aBMCMMOCTM OT UCTOYHMKA pa3apaXeHUsl pas3nMyatoT: OToTponu3M (BInsSIHUE CBETA),
reoTponuam (AenCTBME CUMbl TSXKECTU), TUTMOTPONU3M (AENCTBME MEXAHNYECKOTO Pa3apaxu-
Tens), XeMoTponu3M (BMsSIHUE XMMUYECKOro COCTaBa cpeabl). Hanbonee nsyyeHHbIMM 1 npu-
MEeHsIEMbIMU B 1a6OPaTOPHLIX YCNOBUSX SABASIOTCA (DOTOTPONNYECKMUE U reoTPOnNnyeckue asu-
XXEHMS PacTEHWI. MepBble BbI3bIBAOTCA Pa3HON MHTEHCUBHOCTbLIO OCBELLEHMS, @ BTOPbIE BO3-
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HUKAIOT NOA AENCTBMEM CWMbl TSXKECTW, KOTOpasi BCEraa Hamnpas/ieHa B OAHY CTOPOHY — K
LUeHTpy 3emnu.

3efieHble pacTeHMS aKTMBHO MCMOSIb3YIOT COMTHEYHYIO SHEPIUIO AN1S1 CUHTE3a OpPraHNYecKmx
BewecTB. B goMawHuxX ycnoBumsix Mbl HabnogaeM cUTyaumio, Koraa UCTOYHUK CBETA TOSBbKO C
OAHOMN CTOPOHbI (Yepe3 OKHO) M BCe PacTeHNs NOBOPAYMBAlOT CBOM IMCTbS K CBETY. Ecnm pac-
TeHue noBepHyTb Ha 180 rpagycoB, TO Yepe3 HEKOTOPOE BPEMS JINCTbS CHOBA OKaXYTCS MO-
BEPHYTLIMW K CBETY.

SIBNeHve NonoXMTENBHOrO POTOTPONM3Ma XapakTepHO ANs 6ONbLUMHCTBA HAA3EMHBbIX Be-
reTaTMBHbIX OPraHoOB, TaKMUX KaK cTebenb U NMUCTbS. BUONOrMYecKnM UCKIOYEHNEM SBNSIIOTCS
HacekoMosiAHble pacTeHus. [apBuH onpeaenvn, YTo JIMCTbSI POCSHKU M MYXOIOBKM COBEp-
LIEHHO HEYYBCTBUTENbHbI K CBETY MPU AOCTAaTOYHOM KOMMYECTBE XUBOTHOM MULLM.

He obHapyXuBatoT YyBCTBUTENILHOCTU K CBETY Y pacTUTENIbHbIX OpPraHOB He MoABeprato-
LUIMXCS1 B NPUPOAHBIX YCNOBUSIX BO3AENCTBMIO CBETA, KaK, HAaNpuMep, NOA3EMHbIE KOPHU. B Tex
Xe cnyyasx, Korga Takas YyBCTBUTENbHOCTb UMeeTCs (KOPHU ropuunubl), TO hoToTponuyeckas
peakumMsi HOCUT OTPULLATENbHBIN XapaKTep.

[MpakTnyeckas Yactb

Lenb pabotbi: 3yunTb BAUSHUE CBETA Ha Pa3BUTUE PasHbIX OPraHOB PaCTEHWN.

O6opyaoBaHMne M Marepmasibl: BOLHbIN PAacTBOP, HOYTOYK, MUHEpPanbHble yaobpeHus,
NPOPOCTKMN Henoi ropunubl, 1amna, AaTYMK OCBELLEHHOCTIN, EMKOCTU ANS BOAbI.

TexHuka 6e3onacHocTh:

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

2. o okoH4YaHuK paboTbl NpuBeanTe B MOPSAOK paboyee MecTo.

Mopsigok BbinosHeHus paborbl:

1. NMoarotoenTb NabopaTopHoe 060pyaOBaHME ANst NPOBEAEHUS OMbITa.

2. B3aTb 6 NpopocTkoB 6€n01 ropunLibl M NOMECTUTb UX B BOAHbLIN PacTBOp, B KOTOPOM 6y-
AYT coaepxaTbCs BCe HeobXxoanMble Ans pocTa CoMu.

3. YctaHosutb namny ans 3 poctkos (1 rpynna) TakuMm obpas3oM, 4Tobbl KOpeHb noasepran-
€S BO3AEWCTBUIO CBETA HapaBHe co cTebneM. [ns Apyrvx pacteHuid (2 rpynna) yCTaHOBUTb
namny, 4Tobbl KaXablM NPOPOCTOK OCBELLANCS C OAHOWM CTOPOHBI.

4, MpoBOANTbL perncTpaumnio AaHHbIX OCBELLEHHOCTU exeaHesHo yTpoM (8:00-9:00), B oben
(12:00-13:00) 1 nocne ypokos (15:00-16:00).

5. Pernctpaumio AaHHbIX NpoBOAWTb MO 15 MUHYT, B TeyeHue 5 aHen.

6. [laHHble 3aMepoB 3aHecTu B Tabnuuy.

7. CoXpaHUTb AaHHble OMbiTa.

O6bpamume sHumaHue!

[MPOPOCTKM ropYMLbl MOXHO MOMYYMTb, UCMONL3YS AN Pa3BUTUS CEMSAH Yallku [letpu.
Koraa nosiBaTca Monoaoii ctebenek U KOpeHb, X HEOBXOANMO NEPEMECTUTL B EMKOCTb C BOA-
HbIM pacTBOPOM. [TOMMMO ropYMLLbl MOXXHO MCMO/b30BaTb NPOPOCTKM OBCa.

BennuunHa, n3mepsieMast KONMYECTBOM CBETOBOW SHEPrM, NaAatoLen Ha eAMHULYY NOBEpX-
HOCTM Tena 3a OAHY CEKYHAY, Ha3blBAETCA OCBELLEHHOCTBIO M U3MEPSETCs B toKcax (1K),

MpenctaBneHne pe3ynbTaToB HabnoaeHUN
3agaHune 1.
OnpenenuTe Kakune U3MEHeHUs! B pa3BUTUM OPraHOB pacTeHMs Bbi3Ban CBET. [alTe Ha3Ba-
HUS 3TUX peaKUUiA paCcTUTENIbHOMO OpraHM3Ma.
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PaccMOTpuTE NPOPOCTOK B€M0ii FopUmLibl NPY 0AHOCTOPOHHEM OCBELLEHUN.

3agaHue 2.

CpaBHVITeJ'IbHOG nccnefoBaHe BIMSAHWUA OCBELLEHHOCTU Ha pasBUTHE paCTEHVIl\/'I.

O6paboTka n aHanu3 pe3ynbTaToB:

MakcuManbHble BeMUMHbI hOTOTPONUYECKOro u3rnba BepxyLLKU Mnpo-
pocTka (MO — MakcMManbHOE OTKNOHEHME)
Bpems OcselLeHHOCTb (K — Mpynna N91 Mpynna N92
(aHw) NOKC) MO (MM) MO (MM)
Koperb Crebenb KopeHb Crebenb

1

2

3

4

5
BbiBoAgbI:

B pesynbTaTe Yero BO3HMKAOT (OTOTPONMYECKME U3rnbbl Y OpraHOB pacTeHMn?

MoyeMy Npu paBHOMEPHOM OCBELLEHMM MPOPOCTKOB KOpPEHb U CTebenb pacTyT npsiMo, a
npv 0AHOCTOPOHHEM HabnoaaTCs U3rnbbl opraHoB?

Kakue ewle ¢akTopbl MOryT BAUSTL HA XapakTep peakuuu opraHoB?

B conepxxaHue

189



TOUKA !'POCTA BMOMOrns

Momowb yuutento

MepeyeHb TeM y4ye6HO-UCCNEA0BaTENbCKOM U NPOEKTHOW AEeATE/IbHOCTH
LUKOJIbHUKOB

Paspen «PacTteHus un 3konorus»

BnusiHMe «XuBOW» U «MEpPTBOW» BOAbI HA POCT W PasBUTUE PaCTEHWI.

AnanTauus pacTeHUN K BbICOKMM TeMnepaTypam.

Bronorus. PasHOBMAHOCTN MOXO06PA3HbIX.

B Mype nuwwanHnkos

B3anMHoe BnusiHue pacteHnn

B3anMHble Np1cnocobneHnst pacTEHUM U HACEKOMbIX

BupoBoi coctaB M 0CO6EHHOCTM pacnpoCTpaHEHNsI BOAHLIX pacTeHUI 03epa

BnpoBoii cocTaB pacTUTENbHOCTM palioHa.

BnaoBoi cocTaB TPaBAHUCTbLIX PACTEHMIA, MPOM3PACTaOLLMX OKOJSIO POHWUKOB PaiioHa.
BnusiHne JlyHbl Ha poCT 1 pa3BUTUE PaCTEHNUN

BnusiHne a30THbIX YA06peHn Ha poCT 1 Pa3BUTUE PacTEHM.

BnusiHne a30THbIX YA0OpeHni Ha (POpMMPOBaHKE 3eN1EHOM MacChl.

BnusiHne aHTUOMOTMKOB Ha BCXOXECTb U POCT PacTEHWUN.

BnusiHne rugporenst Ha CKOpOCTb NpOpacTaHUs CEMSIH pacTeHUW pPa3HOro BereTauu-
OHHOro nepuoaa.

BnusiHMe 3anacHbiX NUTaTENbHbIX BELWECTB CEMSAAONEN Ha POCT W pa3BUTUE MPOPOCTKA.
BnunsHue noHos Pb2+, Cu2+ v H+ Ha pocT 1 pa3BuTHE pacTEHUI.

BnusHMe MarHUTHOM BOAblI Ha XWU3HEAEATENbHOCTb PaCTEHM.

BnusiHne MoueBMHbI Ha NpopacTaHMe CEMSIH U NOCNEAYHOLWMIA POCT MPOPOCTKOB.
BnusiHne My3blky Ha poCT ¥ pa3BUTUE PacTEHUM

BnusiHMe ocBeLLEHHOCTM Ha POCT U pa3BUTME PacTEHMIA.

BnusHMe nuTaTeNnbHbIX 3NEMEHTOB Ha POCTOBbIE MPOLECCHI PacTEHUM.

BnusiHne noyBbl Ha POCT M Pa3BUTUE PACTEHUM.

BnunsHue NpoaomKMTENbHOCTU OCBELLEHWUS Ha ABMXKEHWE NUCTbeB Kncnmubl (Oxalex
acetosella).

BnusiHMe pasnnyHbix GUOCTUMYNSTOPOB Ha BCXOXECTb Cafi0BbIX PAaCTEHUN.

BnusiHne pa3nunyHbIX BUAOB NOYB HA Pa3BMTUE PAaCTEHUN.

BnusHue cBeTa, TeNna M BOAbl Ha POCT U Pa3BUTHUE PACTEHWN.

BnusiHne cepebpsiHo BoAbl Ha pacTeHus

BnusiHMe cnoB 1 My3blkM Ha POCT M Pa3BUTHUE PACTEHUM.

BnusiHMe CONHEYHOro CBETa M KauecTBa MOYBbLI HA POCT M pa3BUTME PacTEHUM.
BnunsiHue conHeyHoro cBeTa Ha npouecc OTOCMHTE3a B paCTEHMUSIX.

BnusHne TabayHoro ApiMa Ha PoOCT pacTEHMM.

BoaHble pacTeHns o3epa

Bo3bMu noa 3awmTy. Peakue pacteHus.

Bonwe6bHble pybaxu U3 Kpanunebl — CKa3ka Ui peanbHOCTb?

JMKopacTylme pacTeHNs B HALLEM NMUTAHUN.

[lypMaH — pacTeHue-ybunua?

3HayeHne MUHEPANbHOro MUTAHWS AN PacTEHWN.

M3yyeHune BMAOBOro MHOroobpasust pacTeHUI MOEro Nocenka.

M3yyeHne BMAOBOro pa3Hoobpasmns TPaBSHUCTLIX AUKOPACTYLLUMX PaCTEHWI NMPULLKOSb-
HOro y4acTka.

N3yyeHne BAMSHUS MUpaMMA Ha NpopacTaHWe CEMsiH, POCT U pa3BUTUE PacTEHUI.
M3yueHne BNMsSIHNSA CBETA Ha pacTeHus.

190 B conepxaHue




BHnonorumna

N3yyeHne ANMTENBHOIO BUSIHUS 3NIEKPOMArHUTHOMO U3/yYEHUS! BbICOKOBOSIbTHO NiN-
HWUM 3N1eKTponepeaay Ha KocTpeLl, 6e€30CTblii U Nbpei Non3yyuit.

Pa3spnen «Yenosek u akonorunsa»

MNuweBapeHue

MuweBapuTenbHas CUCTEMA U COBPEMEHHOE MUTAHWE LWKObHUKOB.
[NponcxoxaeHne yenoBeka

CepaeyHo-cocyancTble 3aboneBaHus

Cepaue 1 BIMSIHUE Ha HEro XMMUYECKUX NpenapaTos.

Cepaue venoseka

Cnamckume 6nm3HeLbl

CkeneTt yenoseka

COBEPLUEHCTBO YEI0BEYECKON PYKM

CoH yenoBeka

CpaBHuTENbHAA XapaKTepucTMka paboTbl cepaua YenoBeka M XMBOTHbIX MeToaoM K.
CTapeHue yenoBeka 1 BO3MOXHOCTb beccmepTus.

CTpoeHuMe 1 CBOMUCTBA KOCTEM.

CTpoeHwue 1 PYHKUMN KNETOK

CTpoeHue cepaua

CTpoeHue ckeneta 4yenoseka. Koctu

TalHa KpacHbIX YLLEN.

dusmka cepaua

XMMUYeCKne aNneMeHTbl B OpraHu3Me 4Yenoseka.

Mpobnembl cOBpeMEHHON 3KoNornn. 3aboneBaHns HEMHMEKLUMOHHON NPUPOAbI, CBS-
3aHHbIE C BIMSAHMEM (DaKTOPOB OKPYXKaloLLEN Cpefpbl.

MpobnemMbl COBPEMEHHON 3HAOKPUHOMOMMMU. 3a60NEBAHMS SHAOKPUHHOW CUCTEMBI.
CTpyKTypa 1 pacnpoCcTpaHEeHHOCTb, NPOMNaKTUKa.

PaunoHanbHoe nuTaHue. [duetoTepanus.

CecTp1HCKOMN AeNo B MEAULIMHE.

CoBpeMeHHast UICTOpUsi MeanUMHbl. MeanumMHA Halero permoHa.

CrnopT BbICOKUX OCTUXEHWIA U €ro BAUSIHUE Ha 3[0POBbE.

CnopT 1 ero BNAMSIHME Ha 3A0POBbE MONOAEXM

dopMupoBaHue 3a0poBbecbeperatoLLeii cpeabl B cucteMe 06pa3oBaHus.
®opM1pOBaHME CUCTEMbI 3HAHWI O 3[OPOBOM 06pa3e XMU3HWU Y OAHOKNACCHUKOB.
LLIkona — ocTpoB 6e30nacHOCTH

LLlyM 1 ero BAusiHWE Ha OpraHW3M 4esoBeka.

M3y4yeHne MEAOHOCHBIX pacTEHMI OKPECTHOCTEN ropoaa.

B coaepxaHue 191




TOUKA !'POCTA BMOMOrns

MepeueHb AOCTYMHbIX UCTOYHMKOB MHGOpMaLun

B pa3aene npeacTaBneH CMCOK KHUM U CCbITOK Ha CalTbl, B KOTOPbIX 601ee nogpobHo
OCBSILLEHbI Pa3/IMyHble acneKTbl pacCMaTpUBaEMbIX BOMPOCOB. X MOXXHO peKOMeHA0BaTb Kak
yumuTento, Tak 1 0by4aeMmbiM, NPOSIBUBLUMX MHTEPEC K M3y4aeMoun TeME.

BoponuHa I.A., UBaHoBa T.B., KannHosa I'.C. bronorus. MNnaHupyemble pesynbTaTsl. Cu-
cTeMa 3agaHuid. 5—9 knaccol. Mocobue ans yuutenen obweobpasosat. opraHuzaumni / Mog
pea. '.C. KoBaneson, O.Bb. JlornHoson. — M.: lMNpoceelueHne, 2017.

lanoHtok 3.I. Buonorusi. MnaHupyemble pe3ynbTaThbl: KapTa NPOXoXAeHWst paboyeit npo-
rpaMmbl. 5—6 knaccel: y4eb. nocobue ansa obuieobpasosat. opraHuzaumm / 3.I. FanoHoK. —
M.: MNpocseweHne, 2017.

Xepebuosa E.J1.. EM. buonorusa: Teopetuyeckne matepuansl.- Cr6.: TpuroH, 2009. —
336 cC.

KanuHuHa A.A. MoypouHble pa3pabotkn no buonornm «baktepuun. pubbl. PacTeHus»,
6 knacc. — M.: BAKO, 2005.

KupuneHko A.A., KonecHukos C.WU.. Buonorus. 9-1 knacc. MNogrotoBka K MTOroBoi aTTe-
ctaumu- 2009: yyebHo — mMeToamyeckoe nocobme — Poctos H/: JlermoH, 2009.- 176 c.

JNaTiowuH B.B.. Buonorus. XuBoTHble. 7 knacc: paboyast TeTpaab Ans yumrtens.- M.: [ipo-
¢da, 2004.- 160 c.

JNaTtiowwH B.B., YduHuesa '.A.. bronorus. XXneoTHble. 7 Knacc: TeMaTnyeckoe U noypoy-
HOe MnaHupoBaHue K y4ebHuky B.B JlaTiowuHa u B.A. LLanknHa «buonorus. XKMBOTHbIE»: MO-
cobue anga yuutens.- M.: ipoda 2003.- 192 c.

Hukuwos A.W.. Kak obyyaTb 6ronorumn: XusoTHble: 7 k.- M.: NyMaHuT. u3g. ueHTp BJI1A-
A0C, 2004. — 200 c.

Hukuwos A.W., Metpocosa P.A. n ap. buonorus B Tabnuuax.- M.: «UNIEKCA», 1998.

Hukuwos A.WU., Tepemos A.B. uaakTuueckuin Matepuan no 3oonorun. — M.: PAYB «Lu-
Tagens», 1996. — 174 c.

MaceyHuk B.B. Buonorus. Metoamka MHAMBUAYaNbHO-TPYNnoBON AesaTenbHocThn. — M.:
MNpoceeweHune, 2016.

MaceyHuk B.B. bronorus. MHamBmayanbHO-rpynnoBas AedaTenbHOCTb. [oypoyHble pa3pa-
6oTkn. 5—6 knaccebl: y4eb. nocobue ansa obweobpaszosat. opraHmsauun / B.B. MaceyHuk. —
M.: Mpocselenne, 2017.

MaceuHuk B.B., CymatoxuH C.B., KanuHosa I'.C. Ypoku 6uonoruun. 7 knacc: nocobue ans
yuntenen obuieobpasoBat. opraHusauun /; noa pea. B. B. Maceynnka. — M.: MpocBeLieHue,
2014.

Maceynuk B.B., CymatoxuH C.B., KanuHosa I'.C., lanoHtok 3.I". Ypoku 6uonornn. 5—6 knac-
Cbl: nocobue ansa yunTenen obueobpasosat opraHmsaumin / noa ped. B.B. MaceyHnka. — M.:
MNpoceeleHne, 2014.

Tepemos A.B., Poxnos B.C.. 3aH1MaTesnibHas 300/10rMs: KHUAra ANs yyYalmxcs, yumtenen un
poauteneit.- M.: ACT — MNPECC, 1999.- 258 c.: un.

®pocuH B.H., CuBornasos B.U. FoToBUMCS K €AMHOMY FOCYAapCTBEHHOMY 3K3aMeHy: buo-
norusi. XXusoTHble. — M.: ipoda, 2004 — 272 c.

CanT OUNMN. OTKpbITLIN 6aHK 3agaHWi Ans OPMMUPOBaHMS €CTECTBEHHO-HAY4YHOW FPpaMoT-
HOCTM [OnekTpoHHbIN pecypc]: — URL: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti (aata obpawerus: 10.05.2021).

CaT EamHas konnekums umdpoBbiXx 00pa3oBaTeNibHbIX PECYPCOB [INEKTPOHHbLIA pe-
cypc]: — URL: http://school-collection.edu.ru/catalog (aata obpaiienuns: 10.05.2021).

CanT ®egepanbHbliii LEHTP MHPOPMaLMOHHO-06pa30BaTeNbHbIX PECYPCOB [INEKTPOHHbIN
pecypc]: — URL: http://fcior.edu.ru/ (aata obpawenus: 10.05.2021).

192 B conepxaHue



http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

BHnonorumna

Lindposble nabopatopun Releon [9nekTpoHHbIN pecypc]: — URL: https://rl.ru/ (pata
obpalyenns: 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).

JnekTpoHHas 6ubnmoTeka aucceptaumnm u aeTopedepaToB [DNEKTPOHHbIN 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 K BIMP [3nekTpoHHbI pecypc]: — URL:
https://bio6-vpr.sdamgia.ru/ (aata obpaweHms: 10.05.2021).
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