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TOYKA \r POCTA BUOOrnA

BBepneHune

OcHalleHe o6uieobpa3oBaTesibHbIX  LWIKOM  COBPEMEHHBLIM  @HanoroBbiM U UUPOBLIM
obopynoBaHuem sBNsAeTcA MaTepuanbHon 6azon peanusauun depepanbHOro rocyAapCTBEHHONO
obpazoBaTenbHOro cTaHgapTa. OTO OTKPbIBAET HOBblE BO3MOXHOCTM B YPOYHON U BHEYPOYHOMN,
BHEKMACCHON  AeATeNbHOCTM U ABASETCA  HEOTbEMSIEMbIM  YCroBMEM  (DOPMUPOBAHUSA
BbICOKOTEXHOMOTMYHOW Cpeabl LKOSbI, 6&3 KOTOPON CIOXHO NpeacTaBUTb HE TONMbKO NpodusiibHOE
obyyeHMe, HO U COBPEMEHHbIi obOpasoBaTenbHbIA Mpouecc B LUenom. Paspactaetcs none
B3aMMOAENCTBMA YYEHMKA U YyUNTENSA, KOTOPOE PacnpoCTPaHAETCs 3a CTeHbl LUKOMbl B pearnbHbld U
BMpTYyanbHbIl  counym. Wcnonb3oBaHue y4debHOro 06OpPYAOBaHUS CTaHOBUTCA  CPEACTBOM
obecneyeHns 3TOro B3auMoAencTausa, Tem 6onee B ycnoBuax obyvyeHns npegmeTy Ha yriny6néHHoOM
YpOBHe, npeanosniaraeMom npodunusaumnern obyveHus.

B pamkax HaumoHanbHOro npoekta «O6pa3oBaHuWe» CTano BO3MOXHbIM OCHALLEHWE LUKOM
coBpeMeHHbIM 060pyL0oBaHNEM LieHTpa «Tovka pocTa». BHeagpeHue aToro obopynoBaHusi No3BonseT
Ka4yeCTBeHHO U3MEHUTb npouecc o6yqum=| ouonoruun. MNoaBnaeTca BO3MOXHOCTb KONMUYECTBEHHbIX
HabNIAEHUA N OMbITOB AN MNONyYEeHUst A4OCTOBEPHON MHGOPMaLun o GMonornyeckux npoueccax u
obbeKTax. Ha OCHOBE NoNy4YeHHbIX OKCNepMMeHTanbHbIX AaHHbIX o6yqaeMble CMOryT
CaMOCTOATENbHO AenaTtb BbiBOAbl, 06006WaTh pe3ynbTaThl, BbISIBSTL 3aKOHOMEPHOCTU, YTO Ha HaLu
B3rnqaa, CI'IOC06CTByeT NOoBbILLEHNO MOTUBaAL N o6yquV|;| LUKOJIbHUKOB.

Bbicokas  cnoxHocTb  paboTbl C  COBpeMeEHHbIM  umMdpoBbiM,  obecneyeHune  ero
paboTocnocobHOCTUN, HEAOCTAaTOYHOCTb METOANYECKOro obecneyeHns — BCE 3TO 3a4acTylo BCTynaeT B
nNpoTMBOpeYMe C HeLOCTaTOYHOCTbIO WH(OPMALMOHHBIX W  UHCTPYMEHTamnbHbIX KOMMETEHLMN
neparora. PaspelwleHne p[aHHOr0 KOHMMKTa BO3MOXHO B MPaKTUYECKON AeATENbHOCTU, B
BbIMONMHEHUN  AEMOHCTPAUMOHHbIX M nabopaTopHbix paboT, opraHusaumm nabopaTopHOro
9KCMepumMeHTa, B OpraHuM3auum MpoeKTHOM U yyebHO-uccrnenoBaTenbCKOW — OeATeNlbHOCTM
obyuatowmxca. B npouecce skcnepumeHTanbHon paboTbl yyalwmecs npuobpeTtaloT onbiT NO3HAHUA
peanbHOCTH, ABMAWUACA BaXHbIM 3TanoM (OpMUPOBAHNS Yy HUX ybexaeHwui, KoTopble, B CBOKO
ouyepeb, COCTaBMAKT OCHOBY Hay4YHOro MUpPOBO33peHus. B To xe Bpemsa oTpabaTbiBaeTca MeToamMKa
MOCTAHOBKN 3KcrepvMeHTa. MIMeHHO no3ToMy npegnaraemMble B AaHHOM Mocobuv  ypokw,
nabopaTopHble 1 npakTuyeckne paboTbl CHabXeHbl METOAMYECKUM KOMMEHTapueMm, matpuuen ans
coBCTBEHHOro MpodeccmoHanbHOro Noncka, Ans agantauMm MaTepuanoB K YCIOBUSM KOHKPETHOro
obpazoBaTenbHOro yypexaeHusa. Tematuka paccMaTpvBaeMbIX 3KCMEPUMMEHTOB, KONMMYECTBEHHbIX
OMbITOB, COOTBETCTBYET CTPYKType MpumMepHon obpa3oBaTenbHON nporpaMmmbl Mo Guonoruw,
copepxaHuio depepanbHOro rocygapcrBeHHoOro obpasoBaTenbHoro craHpgapta (ProC) ocHoBHoro
o6Lero o6pasoBaHus.

MNMocTaBnsiemMble B LLKOMbl COBPEMEHHbIE cpeacTBa 0by4eHus, B paMKax NpoeKkTa LeHTpa «Touka
pocTay», cogepxaT Kak yXe n3BectHoe obopynoBaHue, Tak 1 NpuHUMnuanbHo HoBoe. [Npexae Bcero,
5TO uudpoBble nabopatopum ¢ Habopamy [ATYMKOB, MNO3BOMSAOLME MNPOBOAMTL U3MEPEHUS
PU3NYECKUX, XUMMUYECKNX, (PM3MONMOrMYECKUX NapaMeTpoB OKpyXalowen cpenbl u opraHuamos. B
OCHOBY 06pa3oBaTeNibHOM MporpamMMbl  3aNoXeHO MNpUMeHeHue UudpoBbIX nabopaTopuii.
PaccmoTpeHHble B nocobuu onbiTbl NPOLUMM  LWIMPOKYK anpobauuio. MHOroneTHss npakTuka
ncnonb3oBaHusA uMcpoBbIX N1abopaTtopun MU MUKPOCKOMMYECKOW TEXHUKU B LUKOME MNokasana, 4rto
COBpEMEHHbIE TEXHMYECKNE CPeacTBa 0b6y4eHNs HOBOrO MOKOMEHNS NMO3BONAKT A0OUTHCA BbICOKOrO
YPOBHS YCBOEHUS 3HaHUI, (DOPMUPOBAHMSA MPAKTUYECKMX HABbIKOB OUOMOrMYECKMX MCCNefoBaHuN,
YCTONYMBOro pocTa MO3HABATENbHOIO MHTEpeca LUKOSNIbHUKOB U, KaK CNEeACTBUME BbICOKOrO YPOBHS
yyebHon MoTMBaLuun.

HacToswwee nocobue npu3saHo NOMoYb NegaroramMm B peanu3aumy obpasoBaTeribHbIX NporpaMm
obLLero n JonofnHMTENbLHOro 06pa3oBaHus, B pa3pelleH BO3HUKAOLWMX TpyaHocTen npy paboTte ¢
obopynoBaHuem LieHTpa «Toyka pocTar.

4 B copepxanue




EVOIOMVIA TOYKAPOCTA

Llenb n 3agayn

* peanusauus OCHOBHbIX 06Lle0bpa3oBaTeNbHbIX MNpPOrpaMm Mo  y4ebHbIM  NpegMeTam
€CTEeCTBEHHO-Hay4YHOW HanpaBfieHHOCTU, B TOM 4YMCfle B paMKax BHEYpPOYHOW AEeATENbHOCTU
00yyYaloLLMXCS;

* pa3paboTka W peanusauus pPa3HOYPOBHEBLIX AOMOMHUTENbHbLIX 06Le0bpa3oBaTeNnbHBLIX
nporpaMm ecTeCTBEHHO-Hay4YHON HamnpaBfieHHOCTU, @ TaKXe UHbIX MporpamMm, B TOM 4uCre B
KaHWKYISIpHBIN Nepuog;

* BOBJIEYEHUNE YYaLLUXCA U Nefarornvyecknx paboTHUKOB B MPOEKTHYHO OESATENBHOCTD;

* OpraHvsauus BHey4YebHOW AeATENbHOCTU B KAHUKYNSIPHBIA Nepuop, pa3paboTka u peanvsauus
COOTBETCTBYIOLNX 0O6pa3oBaTeNbHbLIX NPOrpamMMm, B TOM YnUCie 4SS narepei, opraHn30BaHHbIX
obpazoBaTenbHbLIMU OPraHN3aLUAMN B KAHUKYNAPHbIA NEPUOL;

* MOBbIWEHNE NPOdecCnoHanbHOr0 MacTepcTBa Nefarormyeckmx paboTHWKOB — LIEHTpa,
peanu3yLLMX OCHOBHbIE U AOMOSNHUTENbHLIE 06Le0bpa3oBaTenbHbIE NPOrpamMMbl.

CospaHue ueHTpa «Touka pocTa» npegronaraeT pa3suTne o6pasoBaTenbHOM MHAPACTPYKTYpPbI
obLeobpa3oBaTenbLHON  opraHM3aumMmM, B TOM YUCME OcCHalleHue o0b6Lieobpa3oBaTenbLHON
opraHv3aumu:

» obopynoBaHMeM, cpefcTBamy OOyveHWs M BOCNUTAHUS ANns u3lyveHus (B TOM 4ucre
9KCMEPUMEHTANbHOr0) NpPegMeToB, KypcoB, AMCUMMIMH (MOAYnen) eCcTeCTBEHHO-Hay4YHOW
HanpaBfiEHHOCTM NPV  peanu3aumyM  OCHOBHbIX  06Lieobpa3oBaTenbHbIX MNpPOrpaMm U
OOMNONMHUTENbHBIX  06Leobpa3oBaTenbHbIX MNporpaMMm, B TOM 4MCfe [ANA  pacluMpeHus
copepxaHus y4ebHbix npegMeToB «Pusmnkay, «Xmmusy, «buonoruay;

+ obopypoBaHuemMm, CpeacTBamum OOy4YeHMA U BOCMUTaAHUA [[na  peanusauuMyM  nporpamm
OOMONTHUTENBHOrO 06pa30BaHUA eCTECTBEHHO-HAYYHOW HanpaBleHHOCTEN;

* KOMMbKTEPHBbIM U UHBIM 060PYAOBaHNEM.

MpounbHbIN KOMMNEKT 000pyaoBaHNA MOXeT ObiTb BbiOpaH Ana obweobpa3oBaTenbHbIX
opraHv3auui, UMEKLMX Ha MOMEHT CO3[aHNs LeHTpa «Tovka pocTa» Habop cpeacTB obyveHusa u
BOCMMWTAHWS, NOKPbLIBAKOLLNIN CBOMMM (PYHKLMOHANbHBIMU BO3MOXHOCTAMM 6a30Bble NOTPEOHOCTH Mpu
N3y4eHnn y4ebHbix npeamMeToB «Pusnkar, «Xummsa» n «brnonornsay.

lMepeyeHb, MWHUMaANbHO HEeOOXOAMMbIE (YHKUMOHAsbHbIE W TeXHMYeckue TpeboBaHuA u
MUHMMarnbHOE KONMUYEeCTBO 060pPYynoOBaHUA, pPacXOAHbIX MaTepuanoB, CpeacTtB 00y4YeHuss U
BOCMMTaAHWS ONA  OCHAWEHWss LUEeHTpoB «To4vka pocTa», ONpedensitoTca  permoHarnbHbIM
KOOPAMHATOPOM C YYETOM MPUMEPHOro nepeyvHs obopynoBaHUA, pacxodHbiX MaTepuanoB, CpeacTs
00y4YeHMa U BOCMUTaAHUA ANs Co34aHuA U obecneyeHnsa PyHKLUMOHMPOBAHUSA LEHTPOB 06pa3oBaHus
€CTeCTBEHHO-Hay4YHON HanpaBrneHHocTu «Touyka pocTa» B 06Lieobpa3oBaTesfibHbIX OpraHW3auusx,
pPacnofIOXEHHbIX B CENTbCKON MECTHOCTU U MarnblX ropoAax.

MpodunbHbIN  KOMMANEKT  obopypoBaHuA  obecrneunBaeT  3(pEKTUBHOE  [OCTUXEHUE
obpa3oBaTesibHbIX  pe3ynbTaToB  ObyvawwWMMUCA MO MporpaMMaM  eCTeCTBEHHO-Hay4HOW
HanpaBNeHHOCTN, BO3MOXHOCTb Yriy6néHHOro naydeHust otaernbHbIX NPegMeToB, B TOM Yuche ansi
dopmunpoBaHnsi  M300peTaTenbCckoro, KpeaTMBHOro, KPUTUYECKOrO  MbIWNIEHUS,  pa3BUTUSA
(PYHKLMOHANbHOW rpamMOTHOCTM Yy oby4darwmxcsa, B TOM UYUCNEe eCTECTBEHHO-Hay4yHoOn u
MaTemMaTU4eCKon.

OKCNepuMEHT ABMSIETCA UCTOYHUKOM 3HaHWUA U KPUTEPUEM MX UCTUHHOCTU B Hayke. KoHuenuus
COBpPEMEHHOro o6pa3oBaHns Nogpa3yMeBaEeT, YTO B y4eOHOM 3KCNEPMMEHTE BeAYLLYIO POSib OOJTXKEH
3aHATb CaMOCTOATENbHbIA UCCNEAoBaTeNbCKUIA YYEHUYECKUI 3KCMEPUMEHT.

CoBpeMeHHble 9KCNepUMEHTarbHbIE UCCNEnoBaHNA Mo Buonorum yxe TpyaHO NpeacTaBnuTb 6e3
NCMoJIb30BaHMA He TONMbKO aHaNoroBbIX, HO N LMAPOBbLIX M3MepUTENbHbIX NpnbopoB. B ®egepanbHOM
rocyaapctBeHHoM obpasoBaTtenbHoM cTaHgapte (PrOC) nponucaHo, YTO OAHUM U3 YHUBEpPCarbHbIX
y4yebHbIX OENCTBUWA, MpuobpeTaemMbiX Yy4YalMMUCA AOMKHO CTaTb YMEHWEe «MpoBefeHusl OMbiToB,
NPOCTbIX 3KCNEPMMEHTasbHbIX UCCNeA0BaHUN, NPAMbIX

B conepxaHue 5




TOYKA 4 POCTA BUOOrnA

N KOCBEHHbIX U3MEPEHMWI C UCMOSNb30BaHNEM aHaNOroBbIX Y LUGPOBBIX U3MEPUTENbHBLIX MPUGOPOBY.

Y4ebHbIN 3KCNepuMeHT no 6uonoruu, NpoOBOAMMBIN Ha TpaaMUMOHHOM obopyaoBaHuu, 6e3
npuMeHeHus LUMdpoBbIX NabopaTopuit, HE MOXET MO3BONUTL B MOMHOW Mepe pelunTb BCe 3ajaun B
COBPEMEHHOM LWKOoMe. OTO CBA3aHO C pAAOM NPUYUH:

* TpagUUMOHHOE LIKONbHOe 060pyaAoBaHNE U3-3a OrpaHUYEHUS] TEXHUYECKUX BO3MOXHOCTEN HE

No3BONSAET NPOBOAMTL MHOTME KONMMYECTBEHHbIE NCCNEN0BaHUS;

* [ANUTENbHOCTb NPOBEAEHNA BUONOrnyecknx nccrnenoBaHnin He Bceraa

* cornacyeTcsi C pIMTENbHOCTbIO Y4EOHbIX 3aHATUN];

* BO3MOXHOCTb NPOBEAEHNST MHOMMX UCCNER0BaHNI OrpaHMymnBaeTca TpeboBaHUAMN TEXHUKN
6e3onacHoCTK 1 ap.

LindopoBan nabopaTopuss MOSIHOCTbIO MEHSIET METOAUKY W COAEepXaHue 3KCnepuMeHTaslbHOM
DEeATENbHOCTU U peLlaeT BbilenepeyncrieHHble npobnemsl. LUMpoknii cnekTp AaTYMKOB MO3BONAOT
yyaluMcs 3HaAKOMWUTbLCA C MapaMeTpamMu  OGUONOrMYEecKOro 3KCMNEPUMEHTA He TOJMbKO Ha
Ka4yeCTBEHHOM, HO U Ha KOJIMYECTBEHHOM YypoBHe. LludpoBas nabopaTopus MNO3BONAET BECTU
ONUTENbHBIN 3KCMEPUMEHT [axe B OTCYTCTBUM IKCMEpUMEHTATopa, a Yactora WX M3MEepeHun
HenopBacTHa YenoBe4YeCKOMY BOCTPUSTUIO.

B npouecce copmnpoBaHus aKcrnepuMeEHTanbHbIX YMEHUA YYeHUK oby4yaeTcs npeacTaBnsiTb
nHdopmauuio 06 uccnefoBaHUK B YETLIPEX BUAAX:

* B BepbanbHOM: ONMChIBaTb 3KCMEPUMEHT, CO34aBaTb CIOBECHYIO MOAENb 3KCNEPUMEHTA,

(PUKCMpoBaTb BHUMAHNE Ha N3MEPSAEMbIX BENNYMHAX, TEPMUHONOTUN;

* B TAbNMYHOM: 3aMNONHATL TabnMLbl AaHHBIX, NEXAaLLMX B OCHOBE NOCTPOEHUs rpacdinkoB (npu
3TOM Y yyalmxcs BO3HMKAET NepBMYHOE NpeacTaBneHne o0 maclwtabax BENUYmH);

* B rpaduryeckom: CTPoMTb rpadmkm No TabnMyHbIM AaHHbLIM, YTO AAET BO3MOXHOCTb Nepexoaa K
BbIABVMXEHUNIO TMNOTE3 O XapakTepe 3aBWCUMOCTM MeXAy BenuuumHamu (Npyv 3TOM yuuTernb
nokasbiBaeT MpeuMMyLlecTBO B BM3yanu3auuum 3aBMCMMOCTEN MeXAy BennynHamu,
HarmsagHOCTb W MHOTOMEpHOCTb); B BMAe MaTeMaTU4yeckux YypaBHEHWW: [aBaTb
MaTemMaTuyeckoe onncaHume B3anMoCBA3UN BENUYNH, MaTeMaTuyeckoe obobLueHune.

* (popmMupoBaHue uccnegoBaTenbCKUX YMEHUIN YYaLMXCH, KOTOpble BblpaXxaloTCs B CreayoLmx
LEencTBuAX:

onpegeneHue npobnemsi;

NMocTaHOBKa McCnenoBaTenbCKoW 3afayum;

nnaHMpoBaHne peLleHns 3agauu;

NOCTPOEHNE MOLENEN;

BbIBVXEHNE TMNOTEeS;

SKCnepuMeHTarnbHas NpoBepKa runoTes;

aHanu3 gaHHbIX SKCNEepUMEHTOB U HabnaeHWN;
8. dopmynupoBaHne BbIBOAOB.

MocnepgHue rogbl y yyalimxcsa HabnogaeTca HU3Kast MOTMBaLMA U3YYeHUa eCTECTBEHHO-HaYYHbIX
OVCUVNIVH 1 KaK CneacTBue nageHue kayectsa obpasoBaHus.

MocTaBnsiemMble B LWKOMNbI COBPeMEHHbIE cpeacTBa 0by4yeHns, B pamMmkax npoekTa « Touka pocTay,
copepXart Kak yxXe XOpOLLO M3BeCTHoe 0bopyAoBaHMe, Tak U MPUHLMNUANbHO HOBoe. OTO LMpoBbIe
nabopaTopun U paTyMkoBble cucTembl. B ocHoBy o6pasoBaTenbHOM MNporpamMmbl  3anoXxeHo
npumMmeHeHne undpoBbix nabopatopuit. TemaTuka NpennoXeHHbIX 3KCMEPUMEHTOB, KONIMYECTBEHHbIX
OMbITOB, COOTBETCTBYET CTPYKType MpuMepHon obpa3oBaTenbHON nporpamMmmbl Mo Guomnoruu,
copepxaHuio PefepanbHOro rocygapcrBeHHoro obpasoBaTenbHoro ctaHpgapta (ProC) ocHoBHoro
o6Lero o6pasoBaHus.

PaccmoTpeHHble B mocobuy OnbiTbl MPOLN WMPOKYO anpobauuto. MHoronetHas npakTuka
MCNonb30BaHUs XxuMmnyeckux npubopos, LIJ1 B Wwkone nokasana, 4To COBpEMEHHbIE TEXHU-
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yeckue cpefctsa obyyeHVs HOBOrO MOKOSIEHWA MO3BOSMSIOT AOOUTLCA BbICOKOTO YPOBHS YCBOEHWUS
y4ebGHOro matepuana, yCTon4MBOro pocta no3HaBaTeNbHOrO MHTEpPeca LIKOSIbHUKOB, T.€. MPeooneTb
Te npobnembl, O KOTOPbIX Tak MHOrO roOBOPST, KOrga peyb 3aXO0AWUT O COBPEMEHHOM LUKOSIbHOM
6uonornyeckom obpazoBaHuu.

HaHHoe MeTogmnyeckoe nocobue appecoBaHO yuuTensMm Ouonorun , KoTopble peanuayroT
obpas3oBaTenbHble NPorpaMmebl C UCMosib3oBaHNEM obopyaoBaHua «Tovka pocTay.
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TOYKA POCTA

BNOIOIrnA

OCHOBHbIE NOHATUA U TEPMUHDbI

B meToamnyeckoM nocobumn ncnonb3yTcs cneayowme NoHATUA U TEPMUHBI:

«To4yka pocTa»— KOMMNEKT y4ebHOro obopyaoBaHMa AETCKOro TEXHOMapKa, MaTepuvasnbHas
6aza ana cosaaHus MHHOBALMOHHOW obpa3oBaTenbHOW cpefibl B KOTOpPON dhopMupyeTcs U
pa3BMBaeTCa 306peTaTenbCKoe, KpeaTuBHOE U KPUTUYECKOE MblLUMEeHNEe 0byYaloLLIMXCS.
Lncdposas (komnbioTepHas)) nabopatopusi — KOMMIEKT y4debHoro obopynoBaHus,
BKJ1IOYAKOLLIMIA U3MEPUTENbHBIN BNOK, MHTEpdEC KOTOporo No3eonseT obecneynBaTb CBA3b
C perucTpaTopoM [aHHbiX, U Habop [ATYMKOB, PErMCTPUPYIOLLMX 3HAYEHWUS] Pa3NUYHbIX
PU3NYECKUX BENNYNH.

MporpammHoe obecneueHne FReleon Lite (MO Releon) — nporpammHoe obecneyeHue,
nocTaensiemMoe B coctaBe umcpoBoi nabopaTtopuun, obecneunBatoiee paboTy [ATUMKOB,
COXpaHeHue 1 NepBuYHyto 06paboTKy NOMyYEHHbIX AaHHbIX.

MynbTUaaTYMK — LMGPOBON AATUMK, NO3BOMSAIOLLMA BECTU OAHOBPEMEHHO YHET HECKOMNBKMNX
nokasarenemn okpyxatowen cpefibl 1 hU3nonorMyecknx nokasartenen opraHn3ma yenoseka.
MoHoaaTumMK — uMdpoBON AaTUMK, NO3BOMAOLLMIA BECTU OOHOBPEMEHHO YYET TONBLKO OAHOIO
nokasaTterns oKpyXatoLuen cpefbl Mnu ManosiorMyeckoro nokasaTens opraHu3ma YesoBeka.
Peructpatop faHHbIX — 3NEKTPOHHOE YCTPOWCTBO (MHTEpPAKTUBHAA [0CKa, NMepCOHarbHbI
KOMMbOTEP, HOYTOYK, MNnaHweTt, MobusnbHbIM TenedoH, nogpepxuveatowme pabdoty 10O
Releon.

JlormpoBaHue — pexunm paboTbl LmcpoBon nabopaTopuu, Npu KOTOPOM AaTymK paboTaeT 6e3
perncrpaTtopa AaHHbIX, C BO3MOXHOCTbIO NMOC/IEAYIOLLEN 3arpy3Kn pe3ybTaToB M3MEPEHUN B
namATb perncrpaTopa AaHHbIX.

CBsi3Ka faTyMKoB — pexum paboTbl umndpoBoin nabopatopuu, Npyu KOTOPOM Ha 3dKpaHe
perncrpaTopa AaHHbIX rpaduyeckn otobpaxaerca paboTra OLHOBPEMEHHO OBYX M Gonee
NOAKIHOYEHHbIX LMEPOBLIX ATYMKOB.

KpaTkoe onuncaHve nogxonoB K CTPYKTYpPUPOBaHUIO MaTepranoB

B o6pa3oBaTenbHoi NporpaMMe NpeAcTaBieHbl creayowme pasaens:

N ok wN

MeTopbl uccnenosaHun B buonoruu.
BboTaHuka.

3oonorus.

AHaToMUA 1 punanonorusa YenoBeka.
LinTonorus.

eHeTuKa.

Okonorus.

[aHHble pasgenbl BblbpaHbl C YYETOM Haubonee LUMPOKUX BO3MOXHOCTEN MO MpUMEHEeHUIo
obopynoBaHua UeHTpa «Touyka pocTa» Kak Ans npoBefeHust nabopaTopHbix paboT, Tak v Ana
[AEeMOHCTPaLMOHHOro akcnepumMeHTa. Kpome Toro, nepeuncrieHHble pasgesbl 06ragaoT Hambonblwmnm
noTeHUMarnioM Ans OpraHM3auuu MpOeKTHON U UCCNeAoBaTeNbCKoN AeATeNbHOCTU 06y4YatoLmXCs.
Buonoruyeckoe HabntoaeHve 1 akcnepyMeHT NpoBoAsTCs B hopme nabopa
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TOPHbIX M eMOHCTPaUMiA. [1EMOHCTPALMOHHbIN 3KCNEPUMEHT NPOBOAMUTCS B CEeAYOLLMX CyYanX:

1. umetoLLLeecs B HanNMUMM KONMYeCcTBO NpMOopoB 1 LMEPOBLIX AaTYMKOB HEe NO3BOMSET Op

raHM3oBaTb UHAMBUAYaNbHYIO, NAapHY UK rpynnoByto nabopaTtopHyo paboTy;

2. 2KCNepuMEHT UMeeT HeEOONbLLYO NPOAOCXUTENBHOCTb U CITOXHOCTb M BXOAUT B CTPYKTY

Py ypoka.

[na nsyyenuna npegmeta «bronoruay Ha aTane ocHOBHOro obLero o6pasoeaHus otsoautcs 280
4Yacos:
knacc — 35 4acos;
knacc — 35 4acos;
knacc — 70 4acos;
knacc — 70 4acos;
knacc — 70 4acos.

HaHHaa obpasoBaTesfibHasi nporpamMma 0becrneynBaeT CO3HATENbHOE YCBOEHWE Yy4YaluMMUCS
BaXHeNLWNX OMONOrMyecknx MOHATUA, 3aKOHOB M Teopui, (popMUpYeT npencTaBfieHMe O pPonu
6uonorun B No3HaHMM XMBOTrO MUPA U B XU3HW YenoBeka. OCHOBHOE BHUMaHUeE YAENAETCs CYLHOCTU
6uonornyeckmx sBNEHUN, NPOLLECCOB U METOAAM UX U3YYEHWSI.

CTpyKTypa npeacTaBneHHbIX B AaHHOM METOAMYECKOM NOCobMM NaHoB YPOKOB 1 nabopaTopHbIX
paboT oTpaxaeTcsi NOCNenoBaTENbHOCTb N3YYeHMs U copepxaHusa buonorum B 5-9 knaccax.

B 5—7 knaccax ydawmeca y3HaloT, YeM XuBas Npupoaa OTNNYaeTCa OT HEXWBOW; noryyaoT
obLme NpeacTaBieHns 0 CTPYKType BUONOrMyeckon Hayku, eé UcTopmMm U MeTogax uccrefoBaHus,
LapCTBax XMBbIX OPraHM3MOB, cpefax obuTaHuMa OpraHNM3mMoB, HPABCTBEHHbLIX HOPMax U NpUHLMNax
OTHOLUEHMA K Npupofe. Y4yalwmeca nony4varT CBEeAEHUSA O KNETKe, TKaHAX M OpraHax, o mnpoueccax
XN3HeOesaTeNnbHOCTU OPraHn3mMoB, 00 YCNOBMAX XU3HU U pa3HOObpasnn XNBOW NPUPOALI, @ Takxe O
CTPOEHMWM, XN3HEAEATENBHOCTN U MHOroobpasnn bakTepun, rpnboB, pacTEHN U XUBOTHbIX.

OcHoBHOE copepxaHue Kypca 8 knacca HanpasneHo Ha OpMUPOBaHUE y 00y4arLLMXCA 3HAHWI
N yMeHuin B 0b6nactn OCHOB aHaToOMMK, (OU3MONOrNn U TMrMeHbl YeNoBeka, peanvsaumm yCTaHOBOK Ha
340p0oBbIi 06pa3 Xn3Hu. CogepxaHme Kypca OpUeHTMPOBAHO Ha yriybneHne n paclumpeHme 3HaHumn,
obyyalowmuxcss O MpOABMEHMM B OPraHU3ME YeroBEKA OCHOBHBIX XXW3HEHHbIX CBOWCTB,
nepBoOHayvasibHble NPeacTaBeHNsa O KOTOPbIX ObIM Nony4YeHbl B 5—7 Knaccax.

OcHoBHOe copepxaHue Kypca 6uonormm 9 Knacca nocBsiLLLEHO OCHoBaM obLen 6uonornn. OHO
HarnpaBneHo Ha 0606LLeHne OOLINPHBLIX (DAKTUYECKMUX 3HAHUI 1 crieupnaribHbIX NPaKTUYECKUX YMEHUN,
CchOpMUPOBAHHBIX B MPeabIoyLmMX Kraccax, TECHO CBA3aHO C pa3BUTMEM OMONOrMYECKOW Hayku B
LLeNIOM 1 XapaKTepuayeT COBPEMEHHbIN YPOBEHb €€ pa3BuTus.

OAHMM 13 OCHOBHbIX MPUHLMIMOB MOCTPOEHMSA MPOrpaMmbl ABMAETCA MPUHUMMN OOCTYMHOCTMY.
OKcnepuMeHTarnbHbIe AaHHbIE, MOSTyYEHHbIE YYaLMMMCS MPU BbIMOSIHEHUN KONMYECTBEHHBIX OMbITOB,
MO3BONAIOT Y4YALWMMCA CaMOCTOATENbHO AenaTb BbiBOAbI, BbIABMASATbL 3aKOHOMEpHOCTW. [lopxoAbl,
3al0XeHHble B COAEepXaHue nporpamMmmbl Kypca, co3galoT HeoOXoanmble YCIoBUSA OJii CUCTEMHOrO
YCBOEHUS Y4YalUMMMUCS OCHOB HayKku, Ana obecrneyeHusi pas3BMBAIOLLEr0 M BOCMMTbLIBAMOLLENO
BO3AENCTBUA 0OYy4YeHUs Ha JIMYHOCTb y4yauwerocs. PopMupyemble 3HaHMSA OONXHblI CTaTb OCHOBOW
cucTemMbl yoexaeHui LWKosbHUKa, SAPOM ero Hay4YHOro MMpOBO33PEHNS.
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Onucanue MHTGpVIBJ'IbHO-TGXHI/I‘-IGCKOVI 6a3bl
LEeHTpPa «Touka poCTa», NCnosb3yemMoro
ana peann3aunmn O6pa3OBaTeJ'IbeIX nporpamMmm
B paMKaxX rpenogasaHnA 6uonorum n 3Konorun

MaTepunanbHo-TexHUYeckass 6a3a UuUeHTpa «Touyka pocTa» BKMYaeT B ceba uudposbie
nabopaTopuu, Habopbl Knaccuveckoro obopynoBaHUs os NpoBefeHnsa 61MonorMyeckoro NpakTukyma,
B TOM 4MChne C UCMNOfb30BaHMEM MUKPOCKOMOB. YUNTbIBast MPaKTUYECKNUIA OMbIT NMPUMEHEHUSA AAHHOIO
obopyoBaHNA Ha ypokax Ouonorum v B MNPOEKTHO-UCCNEAOoBaTENbCKOW AEATeNbHOCTU, CAenaH
OCHOBHOI aKLLEHT Ha onucaHum LmdpoBbIX nabopaTopuin U X BO3MOXHOCTSIX. [Mpu 3ToM umcpoBble
nabopatopun B KomnnekTauum «Buonorusy», «3konorusy, duanonorua» CcoaepxaTt Kak
WHAMBMAYanbHbIE AaTYMKKU, Tak U noBTopsitowmecs (tTabn. 1). HazeaHus nocnepgHnx B NpYBEAEHHON
Tabnuue BblaeneHbl KypcuBoM. Hanunune nopgobHbIX MOBTOPSAIOWMXCA AaT4YMKOB paclumpseT
BO3MOXHOCTY nejarora no opraHu3auuy nabopaTopHoro npakTnukyma.

Ta6nuuya 1
LaTtunkn unpposbix nabopatopuin no 6uonoruu, aKonorun U rusmMonorum
Ne n/n Buonorua Okonorus ®dusnonorus
1 BaakHocmu 8030yxa BaakHocmu 8030yxa ApTepuanbHOro AaBneHus
2 DnekmponposoduMocmu  |91eKkmponposodumocmu Mynbca
3 OcsewéHHocmu OcsewjéHHocmu OcsewjéHHocmu
4 pH pH pH
5 . |TeMnepamypsl mena
Temnepamypbl Temnepamypsbl oKpyxarouwjeu
oKpyKarowell cpedbl cpeodbi

6 HuTpaT-noHos YacToTbl AblXxaHud
7 Xnopua-noHos YckopeHns
8 3ByKa OKI
9 BnaxHoctn noysbl Cunbl (apromeTp)
10 Kucnopoga
11 OnTu4eckon NNoTHOCTM 525

HM (KOnopumeTp)
12 OnTtudeckon nnotHoctn 470

HM (KOnopumeTp)
13 MyTHoCTHK (TypOnanmeTp)
14 Okuncu yrnepoaa

Hatunkn wn pononHuTenbHble MaTtepuanbl (I'IGDEXO)J,HVIKI/I, YyBCTBUTEJIbHbIE 3JIEMEHTDI,
MeTogun4vyeckne martepuarbl, 3apagoHoe yCTpOVICTBO n D,p) KOMIMJIEKTYHOTCA B KOpO6KI/I-'-IeMOD,aHbI.
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LUMDPPOBAA
NTAEOPATOPUA

Puc. 1. Undbpoeas nabopatopus

Huxe paHa KkpaTkasa xapakTepucTuka LUMpOoBbIX AaTYMKOB, NPUBEAEHbI BbISIBIIEHHbIE HA
NpakTUKe TeXHONormyeckne OocoBEeHHOCTU MNPUMEHEHUs. YYET 9Tux ocobeHHoCTel Mno3BoNUT
NpaBuIbHO NCMNONb30BaTh AATYUKUN U NPOANUTL CPOK MX CIYyXObI.

B komnnekTe uncpoBbix nabopaTtopuin cogepxatcst MynbTUAATYMKN U MOHOAATUMKM.

MynbTuoaTyMK MO 9KOMOrMM MO3BONAET U3MEpPSTb Cllieaylolme rokasaTenu: BoAOPOAHbIN
rnokasaTtefnb BOAHbIX Cpef, KOHLEHTPauuum HUTPaT-UOHOB M XMOPWUA-UOHOB, 3NEKTPONPOBOLHOCTb,
BMA@XHOCTb, OCBELLEHHOCTb, TEMMEPATYPY OKpYyXaloLLel cpeabl, TeMnepaTypy pacTBOPOB, PaCTBOPOB
n TBEPAbIX TeN Jouc. 2).

Puc. 2. MynbTugatumk no akonorun. O6o3HaueHne pasbEMOB M TEXHOMOrMYEeCKMx oteepctui: 1 —
OCBELLEHHOCTb, 2 — OTHOCUTENbHAs BNaXHOCTb BO3AyXa, 3 — TeMnepaTypa OKpyXxatoLlen cpeabl, 4 —
Temnepartypa pacTBOpPOB, 5 — HUTPAT-UOHbI, 6 — XNOpPUA-NOHbI, 7 — pH,

8 — aneKTponpoBoAHOCTb

B cogepxaHue 1
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MynbTuaaTynk no uUsnonornm No3BossieT onpeaensTe apTepuanbHoe AaBneHue, nysbe,
TemnepaTypy Tena, 4acToTy AblXaHUs, yCKOpeHue ABUXeHUN {puc 3).

(o

RELEON
AlR

IAOPOBLE

CAEAAMO B POCCA

Puc. 3 Mynbtngatumk no dmsnonorum. O6o3HaveHne pasbEMOB Y TEXHONOTMYECKUX OTBEP-
ctun: 1 — Temnpepatypa Tena, 2 — nynbc, 3 — YacToTa AbIXxaHus (HaAeT CbEMHbIN MyHALITYK)

O6Luan xapakTepucTuka LMdpoBbIX AaTYMKOB [aTumku

un3nyeckmx napameTpoB OKpyXaloLleln cpeapl

LaTuuK BNaxHOCTU BO3AyXa — rnpefHa3Ha4vyeH A U3MEPEHNs OTHOCUTENBHOW BNaXHOCTU
Bo3ayxa. [nanasoH namepenusa snaxHoctu: ot O po 100 %. Pa3peluerne no snaxHoctu: 0,1
%. Bpemsi ycTtaHoBneHus curHana: 17 c.

LaTunkK BNaxHoOCTU NOYBbl — NpefHa3HayeH NS U3MEPEHNSA CTEMEHN YBNaXHEHUS MOYBbI,
BblpaXXeHHOW B MpoLleHTax. [puMeHsieTcs B arposKonormyeckux U CernbCKOXO3sMCTBEHHbIX
nccrneaoBaHusX.

Puc. 4. [laTunk BNaxKHOCTU MOYBbI
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JaTunK 3neKTponpoBOAUMOCTU — MpefHa3HayYeH Ans pernctpauum U M3mMepeHns yaerbHoM
QNEKTPONPOBOAHOCTM XWAKUX Cped, B TOM 4YMCre M BOAHbIX pPacTBOPOB BELLECTB.
MpuMeHseTca Npu U3yyeHUn XapakTepUCTUK BOAHbIX PacTBOPOB, B TOM 4YMCflie MOYBEHHbIX
BbITSXEK.

Puc. 5. [laTunkm aneKkTponpoBOANMOCTM

JaTumK OCBELLEHHOCTU — U3MEpPSET YPOBEHb OCBELLEHHOCTU UM obnafgaeT CnekTpasribHOM
YYBCTBUTESIBHOCTBIO OGNM3KOM K 4YyBCTBUTENBHOCTU YesloBEYECKOro rnasa. [dnanasoH
namepenns: ot O go 188 000 nk. OTHocuTenbHasa norpelwHocTb: 15 %. [nana3oH paboumnx
AnuH BorH: ot 350 go 780 HM. TexHonornyeckne 0COHBEHHOCTU: YyBCTBUTENEH K HanpaBneHnto
Ha MCTOYHKK CBETA.

[aTuuK TemnepaTtypbl OKpyXalowei cpeabl — M3MepseT TemnepaTypy BO3AyLUHOW cpenpbl.
[aTunk OCHalWeH BbIHOCHbIM W FEePMETUYHLIM TeMMNEepaTypHbIM 30HAOM, YCTOMYMBBLIM K
nabopaTtopHbiM peareHTam. [Ouana3oH namepeHun ot —40 go -1-180 °C. TexHonornyeckue
OCOBEHHOCTM: AN MNOJslydeHus LOCTOBEPHbIX AaHHbIX BECb 30HA OOJKEH HaxoauTbCs B
n3mepsieMoin cpefe, B NPOTMBOMOMIOXHOM Cllydae BO3HMKAET 3HaAuMTENbHas MOrpeLHoCcTb
n3-3a Tennonepenayun no MeTasIM4ecKomy 30HAY U paccemBaHUm MO0 MOrNOLLEHNN SHEPTUN
B TOM MeCTe, rie OH He HaXOAUTCS B U3MepsieMon cpefe.

[JaTuMK TemnepaTypbl pacTBOPOB — M3MepseT TemnepaTypy pacTBOpPOB M CbIMy4ux Terl.
OcHalweH BbIHOCHBIM W FEepPMETUYHLIM  TeMMepaTypHbIM  30HAOM, YCTOMYMBLIM K
nabopaTopHbiM peareHTam (puc. 6). [OmanazoH wuamepenHnmn ot —40 po -M80 °C.
TexHonornyeckme OoCoBeHHOCTU: AfiA MOSlyYeHUs AOCTOBEPHbIX AaHHbIX BECb 30HA OO0SKEH
HaxoAUTbCA B U3MEPSIEMON cpefe, B NMPOTMBOMOIOXHOM Crly4yae BO3HUMKAET 3HauyuTeslbHasi
MOrpelHocTb M3-3a Tennonepegavyn Mo MeTanfIn4eckoMy 30HAY W pacceumBaHun nmbo
NOrMNOLLLEHNN SHEPINN B TOM MECTE, rAe OH HE HaXOAMTCH B U3MepAeMoin cpese.
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Puc. 6. JaTumk TemnepaTypbl pacTBOpPOB

[JdaTuMk TemnepaTtypbl TepMONapHbIA NpegHa3HayeH Ansa mnamepeHus Temnepatyp o 900.
WNcnonb3ayeTcs npu BbiNOMHEHWMU paboT, CBA3aHHbLIX C U3MEPEHNEM TEMMEPATyp NnaBneHus u
pasnoxeHus BELLECTB, a TakXe AJ1sl UBMEPEHUS TeMMNepaTypbl B 9K30TEPMUYECKUX NpoLieccax.
OaTtuMk 3ByKa — uM3MepsieT YpOBEHb LYMOB B OKpYyXawllenh cpege W Mnpu  OuUeHKe
LWymonornowarwLwmx n3onatopos. OuHammnyecknin guanasoH: ot 30 go 130 aob. YacToTHbIN
ananasoH: ot 50 Ty po 8 kluy. Paspewenue: 0,1 gbA (akyctnyeckume peumbensi).
TexHonornyeckne oCoO6GeHHOCTU: aTYMK YYBCTBUTENEH K pE3KUM 3BYKaM, KOTOpble MOryT AaTtb
3aBblLUEHHbIE pe3ynbTaTbl U3MEPEHUN.

Puc. 7. [JaTunk 3ByKa

JaTtunk onTMyeckon NNOTHOCTU (KONOPUMETP) — NpefHa3HayYeH ANs U3MEPEHUSI ONTUYECKOWA
MIOTHOCTM PacTBOPOB HAa 3aflaHHOW OJIMHE BOJSHbl (M3MEPSIET KOSIMYECTBO MPOMyCKaemoro
CBeTa Yepes nccrefyemblii pacTBop Npu ornpeaeneHHon AfIMHe BOJHbI).
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B KOMMMEKT BXOAAT AAaTUYMKU C pas3nUYHON ASIMHOW BOSH MOMYNpPOBOAHMKOBbLIX UCTOYHUKOB
cBeTa: 465 n 525 um. [lnanasoH namepeHusa koadduumeHTa nponyckaHusa ceeta: ot O go 100
%. Pa3pelueHne npu namepeHumn koadpguumenta nponyckanus: 0,1 %. dnana3zoH namepeHus
ontunyeckon nnotHoctu: ot 0 po 2 D. Pa3spelueHne npyv M3MEpPEHUN ONTUYECKOW MIIOTHOCTMU:
0,01 D. OnuHa ontuyeckoro nytu kioBeTbl: 10 MM. O6bEM KioBeTbl: 4 MI1. TexHonormyeckme
0CcoBeHHOCTU: TpebyeTca XOPOLLO NPOMbIBATL KIOBETY ANA UCCNEAYEMOro pacTBopa.

uueoom; AaTME
OITHELK
OITHYECKDH IACTIOCTH (525 ww)

(470 um)
a

WWW L RU

———
T —

Puc. 8. JaT4mkn MyTHOCTM (CrieBa), ONTUYECKON NSIOTHOCTU Ha 465 HM (B LlEHTpE)
n 525 HM (cnpaga)

Jatunk MyTHocTM (TypbuaumeTtp) — onpeaensieT MyTHOCTb pacTBopa B MH(pakpacHOM
AnanasoHe CBeTa Ha OCHOBaHUU U3MEPEHUS NHTEHCMBHOCTN CBETOBOIO MOTOKA pacCestHHOro
YyacTuuamm, B3BELLEHHbIMW B KOHTPONMpPYEMOM pacTBope. [nana3oH namepeHus: ot o go 200
NTU {Nephelometric Turbidlity Units — HedenomeTpruyeckne eauHnLbl MyTHoOCTH). Paspeluenue: 1
NTU. OnnHa BONHbl UcTovHMKa ceeTa: 940 HM. TexHomormyeckme ocobeHHOCTU: TpebyeTca
XOpOLLO NPOMbIBaThb KIOBETY AJ19 UCCreayemMoro pacTsopa.

[aTuuku XuMrM4ecKux napamMmeTpoB OKpyXatoLlieit cpeabl JaTumk pH —
npegHasHaveH Ana n3aMepeHus BOOOPOAHOro NokasaTtend B BOAHbIX pacTBopax {puc. 9). Jnana3oH
namepenuns pH: ot 0 go 14. Paspewenue: 0,01 pH. Juana3oH pabounx Temnepatyp: oT 10 go 80
°C. [lnMHa namepuTenbHOro anekTpoaa:

140 mm. Ncnonb3yeTca Ana vM3mMepeHus BOAOPOAHOrO nokasaTens BOAHbIX pacTBOPOB, B
pasnuyHbIX NCCnefoBaHNsX 06 bEKTOB OKpYXaloLLen cpeabl.

TexHonormnyeckne ocobeHHOCTH:

1) crabunmsaumsa nokasaHui HacCTynaeT B Te4eHne oT 2 A0 7 MUH (3TO BPEMSA OAHOr0 N3MEPEHUSA);

2) nepepn V3MepeHneM U rnocrne Hero HeobxoANMO NPOMbIBaTb B AUCTUIINIMPOBAHHOW BOAE, YTOObI
He cbunnacb KanmbpoBka;

3) B HUXHEN YacTW 2NEKTPOAA HAXOOMTCH CTEKNAHHbIA LWapWUK, YyBCTBUTENbHbLIN K yAapam, YTo
TpebyeT OCTOPOXHOCTU B 0OpaLLeHnu;

4) npu xpaHeHuWu o6A3aTenbHO MOMELLATh HUXHIOW YacTb 9MeKTpoda B chneuunanbHbin Broke
(BCcTaBnsieTca Yepes 0TBEpPCTME B KpbilKe Ookca);

5) B 6rokce Bcerga [ommkeH ObiTb TPEXMONAPHBLIA pacTBOp XNnopuAaa HaTpus, crieayeT 3apaHee
no3aboTuTbCs O 3amace pacTBopa, T.K. OH HEMHOrO MNpPONMBAETCs MpU  W3BEYEHUN
SMNEeKTPOAa, B CyXxOM GHOKCE 3N1eKTPo CKOPO BbIMAET U3 CTPOS.
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Puc. 9. CHapsiXeHHbIA MynbTUAATUYMK Nno akonorum Obo3HadeHus: 1 — wyn

AaTyuKa 3nNeKTponpoBoANMOCTH, 2 — Wyn aatymka pH, 3 — anekTpoa cpaBHeHus, 4 — LWwyn gaTyvka
Temnepartypbl, 5 — 3aLUMTHbIE KOMMa4Ky (CHATLI)

16

LaTumK HATPaT-MOHOB — MNO3BOJISIET U3MEPATb KOHLEHTPALMIO HUTPAT- MOHOB B UCCIEaYEMOM
pacTtBope. [nana3oH uamepenus: ot 2x KO ® go 0,2 monb/n. Pabounn gnanasoH pH: ot 0 go 12
eouHuy, pH TexHonornyeckne ocobeHHOCTU: CTabunmsaumsa nokasaHUn HacTynaeT B TeYeHne
OT 2 MuH. lNpegHasHayeH AN KONMMYECTBEHHOrO OMPEAENEeHNA HUTPATOB B Pa3fUYHbIX
oObeKTax OKpyXatoLen cpeabl: BoAe, oBoLlax, pyKTax, KonbacHbIX N3genusax u 1.4,

LaTumk Xnopna-uoHoOB — CNyXUT ANst UBMEPEHUA KOHLIEHTPaLMM MOHOB XJT0pa B UCCNeayeMom
pacTtBope. [Ouana3oH namepenus: ot 10" go 1 monb/n. Pabounin gnanasoH pH: ot o0 oo 12
eouHuy, pH. OnnHa anekTtpoga: 140 mm. s 3KONOrMYeCcKNx UccnepoBaHni LenecoobpasHo
NCMnonb30BaTb HEKOTOpPble AAaTYMKM W3 APYrUX KOMMMEKTOB MOCTaBkM 060pyAoBaHusS.
TexHonornyeckme 0CoBEHHOCTU: CTabunuaauusa nokasaHuim HacTynaeT B TeYeHne 7 MUH (3TO
BpEMSI OAHOro u3amepeHus). Micnonb3ayeTca Ana KoNMMYeCTBEHHOro onpeneneHma coaepXaHus
MOHOB XJ10pa B BOAHbLIX pacTBoOpax, No4Be, NpoayKTax NMTaHus.

Mpn McnNonb3oBaHUM OATYMKOB HUTPAT-MOHOB W XIOPWUA-MOHOB K CreuuarnibHOMy pasbeémy
MyNbTUAATYMKa MO 3KONOTMM HEOOXOAMMO MOAKMoYaTb MOHOCENEKTUBHBIA  3NEKTPOA
(paboumnin anekTpopn), a Takxe 3neKTpoa cpaBHeHus (puc. 70).
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Puc. 10. VIoHOCENEKTUBHbIN AaT4MK

TOYKA 4 POCTA

(NpvicoeaAmMHEHbI 3NEKTPO XJIOPUA-UOHOB M 3NEKTPOA, CPaBHEHNS)

OaTuuk Kucnopoga — npefHasHavyeH And onpeperieHns OTHOCUTENbHOW KOHLIEHTpaLmu
Kucnopoga B Bo3fyxe. [uanazoH uamepenus: ot O po 100 %. Paspewenue: 0,1 %.
TexHonormyeckme oCo6eHHOCTU: MpU U3MEPEHUN COOEPXaHNS ra3a B BblAbIXaeMOM BO34yXe
HeobXxoaMMo aepXxaTb MeMbpaHy MakCumasnbHO BIM3KO KO PTY; BOCCTAHOBSIEHME NMOKa3aHWin
Ha BO3Ayxe npoucxoanTt depe3d 1-2 MuHyThl (Bpems anddy3umn yepes mMembpaHy). OaTtumk
OKUCU yrnepoja — M3MepsieT KOHUEHTpaumio MOHOOKCMAA yrnepoga (yrapHoro rasa) B
okpyxatowen cpepe. OuanazoH uamepenus: ot 0 go 1000 ppm (MUANMOHHBLIE [0MN).
Paspewenne gatuuka: 1 ppm. TexHonornyeckme ocobeHHOCTU: Npu y4éTe B MCCnepoBaHun
elwé n copepxanns Kucropoga notpebyerca nepecyeTr U3 MUTMOHHBLIX AOMEN B MPOLEHTbI
ONSA NpuBEAEHUA K OAHON pa3MepHOCTM (3Ha4YeHne B ppm cneayeT pa3genutb Ha 10 000).

Pd RELEON

Lindposon
AaTunK

RELEON

) LdpoBom aTink

P OxuCH yrnepona

+ | =

Puc. 11. Jatunku kucnopoga (crnesa) n yrapHoro rasa (crnpasa)

B copepxaHue
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[atunkn pusmonornvyeckmx nokasarenein opraHu3ama yernoseka [atyvMk TemnepaTypbl Tena —
npefHa3Ha4veH Ans HenpepbIBHOro U3MepeHns TemnepaTtypbl Tena B NogMbILLEYHON BNaauHe.
OcHalléH BbIHOCHBIM 30HAOM. [dnana3oH namepeHus: ot 25 no 50 °C. Pa3pelueHne aatymka:
0,1 °C. TexHonormyeckasa ocobeHHOCTb: AfA TOYHOro U3MEPEHUS B NOAMbILLEYHON BrMaguHe
OOJXHa HaxoaMTbCA BCA MeTannmMyeckasa YyacTb 30HAa.

2 B

@ INOAOT E

[ [

Puc. 12, [ aTumk TeMnepartypbl Tena

[aTtuuk apTepuanbHOro AaBfieHUs — MO3BOMAET U3MepATb apTepuanbHoe [aBneHne B
avnanasoHe oT 0 go 250 mm prt.cT. Paspewenne patumka: 0,1 mm pt.cT. [aTunk nossonsaet
onpenenqTb CUCTONNYECKOE, AMacToONnMyeckoe AaBneHne, nynsc. B komnnekT gatymka Bxogut
creuvanbHasi MaHXeTa C YTArMBallMM MeXaHU3MOM, HarHeTaTenb Bo3gyxa C BO3AYLUHbIM
KnanaHom u Tpybka pnOns nogkmnioyeHus K [Aatuuky. TexHonornyeckme OcoBeHHOCTM:
HeobX0ANMO KOHTPONMpPOBaTh MIOTHOCTb NOAKMYEHUS Pa3beMOB, NPaBUIbHOCTb NMOMOXEHWS
MaHXeTbl Ha nneye. Bo3gyx M3 maHxeTbl cnegyeT crnyckaTb paBHOMEPHO, MEANEHHO, crnerka
MPUOTKPbIB KnanaH HarHeTaTens.

[aTuMK nynbca — no3BONAeT HEeMnpepbiBHO ONpeaenaTb YacToTy CepAeYHbIX COKpaLLeHWN.
MmeeT BbIHOCHYIO KNWMCYy, HageBaeMyl Ha naney, mccnegyemoro. [duanas3oH m3mepeHus
nynbca: ot 0 go 250 ya/muH. Paspelwenune: 1 ya/mMuH. TexHonorndeckne ocobeHHOCTU: cnegyeT
KOHTPONMMPOBaTb MPaBUIIbHOCTb HAAEBAHWSA KIWMChI, T.K. MPY U3NULLHE rNy6OKOM HageBaHUu
OHa nepedaBnvMBaeT MeENKWE KPOBEHOCHble COCyAbl ManbLa, YTO YMEHbLUAeT TOYHOCTb
N3MepeHnii.

[aTumK 4acToThbl AbIXaHUst — NpegHa3Ha4veH O M3MEPEHUs YacTOThbl AbIXaTeNbHbIX ABUXEHWN
(UMKIOB «BOOX-BbIAOX») 3@ €4MHMUY BpeMeHu. AHanmuampyetcd KOAM4YeCTBO COKpaLleHui
rpyoHOM KNeTKM W nepegHen OploWHOW CTeHKW. B KOMNMekT pgatuuka BxoguT Habop
TMIMEHNYECKUX HacafokK, MNMOTHO HageBaeMbliXx Ha [fbixaTenbHylo Tpybky. [duanasoH
namepenns: ot 0 go 100 uuknos/muH. Pa3peweHue: 0,5 umkna/muH. [JaTyuk ycKopeHusa —
onpefdensieT YCKOpeHWe [ABUXYLUMXCSA OOBLEKTOB MO TpeM OcCAM KoopauHaT. [duanasoH
n3mepenuns: ot —8 ao +8 4. Paspewenune gatumka: 0,004 4 Oatumk KM — npegHasHaveH s
N3MepeHNs aNeKTPUYECKON aKkTUBHOCTU cepaLa. OnpepenseTt napaMeTpbl, HeobxoanmMble Ans
NMOCTPOEHUS 3NEKTPOKaApAMOrpaMmbl C MOMOLLbIO CreuMarnbHbiX OAHOPA30BbIX HATENbHbIX
MEOUUMHCKUX SMIEKTPOAOB, MOCTAaBMASIEMbIX B KOMMMNEKTE C [AaT4yMKOM. TexHororumdeckue
ocobeHHoCTU: rpaduK SneKTpokapauorpaMmmbl B NporpaMMHOM obecrneyeHun cTpouTcs B
OOHOM OTBEEHUN.
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[aTumK KUCTEeBOWN cunbl (3proMeTp, CUIOMEP) — U3MePseT CXUMaloLLee ycunue, co3faBaemoe
KMUCTbio pyku. Ounana3oH mamepeHuin: ot —50H no +50H n BTopon BapuaHt —tOH go -HKOH
(nm60o B KMNorpammax, rpammax). Paspewuenue: 0,02H.

Pabota B nporpammHom o6ecrnedyeHun Releon Lite

B komnnekTte umdposor nabopatopum Releon nocTaBnseTcA nporpaMmmHoe obecneveHue
Releon Lite Ha USB-cnelu-HakonuTene, a Takxe Bluetooth-apantep ansa ceasu peructpartopa
AaHHbIX ¢ 6ecnpoBoAHbIMU AaTunkamm {puc. 13).

é

E[ RELEON

bI-TOOI"Wnitl

RELEON

Puc. 13. O6wwn Bug L/SS-dnew-Hakonutensa (BHU3y) n 6/I*e”0o0™h-agantepa (BBEpXY)
Releon

YctaHoBka O Releon Lite Ha pernctpaTtop AaHHbIX C onepaunMoHHon cuctemon Windows moxet
OCYLLECTBNATLCA Kak ¢ L/SS-dnelu-HakonuTens, Tak U ¢ canTa Npou3BoANTENs, yCTAaHOBKA Ha
MO6UIbHLIE TenedoHbl (CMapTgOHbI) — TONBKO C CarlTa NPON3BOAUTENS, CCbIfIka Ha KOTOpbI
NpMBOAUTCA B CMMCKE MCTOYHMKOB MHpopMauumn nocobusa. B nocnegHem cnyyae AOCTynHa
yCTaHOBKa Ha yCcTpouncTBa ¢ nnatgopmamu Android v iOS. TNopapok yctaHosku MO Releon Lite
onncaH B PYKOBOACTBE, KOTOpPOE BXOOUT B KOMIMMEKT MOCTaBKW. ANroputm paboTbl B
nporpaMmMHoM obecrneyeHnmn HecnoxeH. 'padnyeckn OH NpeacTaBfeH Ha CrnepyroLlen cxeme
{pnc. 14)
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Havano pa6oTbl C
LUMdppoBoOM

naéopatopmen RELEON

YCTaHOBUTbL NPOrpamMmMHoe
obecneuenne Releon Lite 1 Ha
BaLLl KOMMbIOTED,

* NNaHWeT unm cMapTdoH

= 5
OTkpbITb nporpammy O
Releon Lite
=
BctaButb B pazbem
USB dneuky -
nepepaTynk
=

HaxaTb Ha eauHyto
KHOMMKY BK/HOYEHUA Ha
MYIbTU faTymKe

A
=

Mepekntountbea

5

Bknagky Bluetooth

Mocne obHapyxeHns
MynbTuaaT4nKa BblOpaThb U3 .
cnucka Heobxoaumbin Q
AaTYUK UNn JaTUnKm n
HaxaTb «[Tyck»

=

Puc. 4. Anroputm paboTbl € NporpaMmHbIM obecneveHnem Releon Lite

MpyY M3y4YeHUM ecCTEeCTBEHHbIX HAyK B COBPEMEHHOM LUKOMEe OrpOMHOE 3HayeHue umeeT
HarnsigHoCTb y4ebHoro matepuana. HarnsagHocTb AaéT BO3MOXHOCTb GbicTpee v rny6xe ycBavnBaTb
n3yyaemylo Temy, nomoraeT pa3obpaTbCsi B TPYAHbIX AN BOCMPUSITUA BOMpOCAax, W MOBbILLAET
WHTepec K NpeamMery.
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Lindposble naGopatopun «LUKONbHOrO KBaHTOpUyMa» — 3TO KauyeCTBEHHbI CKa4yok B
CTaHOBIEHUN COBPEMEHHO eCTeCTBEHHO-Hay4Hol nabopatopuun. Bce nporpammHoe oGecneyeHune Ha
pycckoMm A3blke. MeToguueckrne maTtepuansl paspaboTaHbl POCCUUCKUMI METOAUCTAMU U YUUTENAMU
B cooTBeTcTBUM ¢ PeaepanbHbIM KOMMNOHEHTOM rocy1apcTBEHHOro obpasoBaTtenbHoro CtaHgapTta no
ouonorun.

Lindposble naGopaTopun SBNAIOTCA HOBbIM, COBpeMeHHbIM 0obopyaoBaHMeM AnA NpoBeAeHus
CaMbIX PasfMYHbIX LLKOMbHbLIX UCCNEN0BaHUN eCTeCTBEHHO-Hay4YHOro HanpasneHns. C ux NnoMolLbo
MOXHO NPOBOANUTb paboTbl, KAk BXOASALIME B LUKOSIbHYIO MPOrpamMmmy, Tak U COBEpLLUEHHO HOBble
nccnegoBaHus.

Mpu mepHas pabouas nporpamma no 6uonoruu gna 5—9 knaccos
C ucnonb3oBaHWeM 06opyaoBaHuA LeHTpa « Touka pocTtar

Ha 6a3e ueHTpa «Touka pocta» obecrneumBaeTcs peanusaums o06pa3oBaTesNbHLIX MPOrpamMm
€CTECTBEHHO-HAY4YHOM U TEXHOSIOrMYECKON HamnpaBfieHHOCTEN, pa3paboTaHHbIX B COOTBETCTBUU C
TpeboBaHUsIMK 3aKOHOAaTENbLCTBA B chepe 06pa3oBaHus 1 ¢ y4€ToM pekoMeraaumin denepanbHoro
onepartopa y4ebHoro npegmeta «buonorusy.

O6pas3oBaTtefibHasa nporpaMma MO3BOMSAET MHTErpupoOBaTh peanu3yemble 34eCb MOAXOAb,
CTPYKTYpPY W copepxaHue npv opraHusauum obydeHus Guonorum B 5—9 knaccax, BbICTPOEHHOM Ha
6a3e nb0oro 13 fOCTynHbIX yuebHo-MeToanyecknx komnnekcos (YMK).

WNcnonb3oBaHne obopynoBaHus LeHTpa «Tovka pocTa» npu peanusaumu gaHHon Ol no3sonsieT
co3aaTb YyCrnoBus:

* [NA paclumMpeHns coaepXaHus LWKOMbHOro bruonornyeckoro obpasoBaHms;

* NS NOBbILIEHNSA NO3HaBaTeNbHOW aKTUBHOCTM 0ByYaloLMXCA B €CTECTBEHHO-HayYHON

obnactu;

* 0N pa3BUTMA NINYHOCTK pebeHKa B npouecce 0byyeHnss buonornn, ero cnocobHoCcTen,

hopMMpoBaHMA 1 YOOBNETBOPEHUS COLUMAnbHO 3HAYNMbIX MHTEPECOB M NoTpebHocTen;

* Ansa paboTbl C 0fAapPEHHLIMU LLUKONIbHUKAMM, OPraHn3aummn nx pa3BuTus B pas3fnnyHbix obnacTsax

obpazoBaTenbHOW, TBOPYECKON AEATENbHOCTH.

MpumeHaa umdpoBblie nabopatopuy Ha ypokax 6uonornu, ydawmecss CMOTryT BbIMOAHUTb
MHOXeCTBO nfabopaTopHbIX paboT 1 3KCNEPUMEHTOB MO NPOrpamMmMe OCHOBHOW LUKOSIbI.

Buornorus pacteHuit:

ObixaHne nuctbeB. [dbixaHne kopHewn. [lornoweHne BoAbl KOpHsAMM pacTeHuin. KopHeBoe
pasneHue. McnapeHne Boapbl pacteHusamu. dotocuHTes. [ObixaHne cemMsdaH. YCnoBus npopacTaHus
ceMsiH. TennosnobuBble U XONOAOCTOMKNE pacTEHUS.

3oonorus;

N3yyeHne OAHOKNETOYHbIX XMBOTHbIX. V3yyeHne BHELIHEro CTPOEeHWs [OXAEBOro 4epss,
HabniogeHne 3a ero nepeaBuXeHeM U peakunsiMM Ha BHELLHUE pa3fpaxeHus. V3yuyeHne cTpoeHus
MOJJIIOCKOB MO BfaxHbIM npenapaTtam. /3yyeHme mMHOroobpasusa UYNEeHUCTOHOMMX MO KOMMEKUUSAM.
N3yuyeHne cTpoeHns pbib No BNaxHbIM npenapatam. MdyyeHne ctpoerus ntuu. N3yyeHne cTpoeHus
MITEKOMMTAOLLMX MO BRaxHbIM npenapaTam. BoaHble XuBOTHbIE. TEMNOKPOBHbIE Y XONOAHOKPOBHbIE
XNBOTHbIE

YernoBek U ero 300poBbe;

MN3yyeHne kpoBoobpaweHus. Peakuysa CCC Ha [03MpOBaHHYI0 Harpysky. 3aBMCUMOCTb MeXay
Harpy3kon u YpOBHEM 3Hepretudeckoro obmeHa. a3oo6meH B nérkux. MexaHu3m NnEro4yHoro
abixaHua. Peakuma OC Ha dm3uyeckyto Harpy3Ky. )Xu3HeHHas €MKOCTb nerkux. BolgenurtenbHas,
ObixaTenbHas u TepMoperynatopHasa dyHKuus koxu. [encteme depMeHTOB Ha cybcTpaT Ha npumepe
katanassbl. [pucnocobneHHOCTb OpraHM3MoB K cpefe obuTaHus.

O6uwan 6uonorus;

[elictBue depMeHTOB Ha cybcTpaT Ha npumepe kKatanasbl. PasnoxeHve H.0.. BnusHue pH
cpepfbl Ha aKTMBHOCTb (hepMeHTOB. PaKTopbIl, BNMSAIOLLME HA CKOPOCTb npouecca (hoTOCUHTE3A.
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N3yyeHne KNeTok M TKaHer pacTeHUIn U XUBOTHbIX HA FOTOBbLIX MMKpornpenapatax M ux onucaHue.
BbisiBneHne M3MEeHYMBOCTU Yy OpraHu3moB. BbisBneHne npucnocobneHuii y opraHu3moB K cpene
061TaHUs (Ha KOHKPETHBIX NpUMepax).

OcobeHHOCTM coaepXaHnsa CTPYKTYPHbIX
KOMMNOHEHTOB paboyen nporpamMmmbl No Gnonormm
B 5—9 knaccax ¢ ucnonb3oBaHnem ob6opyLoBaHNS LleHTpa
«Touka pocta»

MnaHnpyemble peaynbTaTbl 06yyeHus no Kypcy «buonorus. 5—9 knaccy.
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[MpeoMeTHble pe3ynbTaThl:

1)

2)

9)

hopMUMpOBaHME LLEEHHOCTHOrO OTHOLUIEHUSI K XMBOW NpUpoAe, K COBCTBEHHOMY OpraHu3Mmy;
NnoHUMaHue ponu Guonoruv B GOPMMUPOBAHMU COBPEMEHHOW €CTECTBEHHOHAYYHON KAPTUHbI
MU1pa;

YMEHWE TPUMEHSITb CUCTEMY OWMOMOTMYECKUX 3HAHWI: pacKpbiBaTb CYLUHOCTb XXMBOFO,
Ha3blBaTb OTMIMYUS XMBOrO OT HEXUBOro, MEPEYMCNsATb OCHOBHblE 3aKOHOMEPHOCTU
opraHuMsaummn, QYHKUMOHUPOBAHUS OOBLEKTOB, SABMEHWA, MPOLIECCOB XMBOW nNpupoapbl,
9BOJSIIOLMOHHOIO Pa3BUTMA OPraHM4YeCcKOro Mupa B €ro €OMHCTBE C HEXMBOW MNPUPOLOWN;
ChOpPMUPOBAHHOCTL MPEACTABEHNA O COBPEMEHHOW TEOPUM 3BOMKOLMM U  OCHOBHbIX
cBuUAeTeNbCTBaX 3BONIOLNM;

BMageHne oCcHOBaMu MOHATMWHOrO annapaTta M Hay4yHoro f3bika buonoruu: ucnonb3oBaHue
N3YYEeHHbIX TEPMUHOB, MOHATUNA, TEOPUN, 3aKOHOB W 3aKOHOMEPHOCTEW ANA 06bACHEeHUH
Habnogaemblx 6Guonornyecknx 06 bLEKTOB, ABNEHWI U NMPOLECCOB;

NoHUMaHue crnocoboB NOMyyYeHUst BMONOrMYECKNX 3HaHWIA; Hanuume onbiTa UCMOSb30BaHNS
MEeTOA0B 6uonorun € uenbio U3YyYeHUs XUBbIX OOBEKTOB, OMONOrMyecknx SABMAEHWA WU
npoueccoB: HabniogeHue, onucaHue, NpoBeAeHVE HECMNOXHbIX OMOMOrMYeckux OMbITOB WU
9KCNEepUMEHTOB, B TOM 4MCMe C MCMOMb30BaHWEM aHamnoroBbiX U LMEpPOBbLIX NPUOOPOB U
WHCTPYMEHTOB;

yMeHMe xapakTepu30oBaTb OCHOBHbIE PYMMbl OPraHM3MOB B CUCTEME OpraHMyeckoro mvpa (B
TOM u4uCfle BMpPYCbl, OakTepuu, pacTeHusi, Tpubbl, XUBOTHbIE): CTPOEHME, MNPOLIECCHI
XN3HEeQeaTeNnbHOCTH, NX MPOUCXOXAEHNE, 3HaYeHne B NpMpoAe U XU3HN YENOoBeEKa;

yMeHne OObBbACHATb MONMOXEeHMe 4ernoBeka B CUCTEME OpraHMyeckoro Mupa, ero
NpOUCXOXAEHME, CXOACTBA U OTNINYUA YENOBEKa OT XMBOTHbIX, XapakTepu3oBaTb CTPOEHME U
NpOoLECChl XM3HEeAEeATENbHOCTU OpraHM3mMa YenoBeka, ero NpUcnocobneHHOCTb K pa3nnyHbIM
3Konornyecknm daktopam;

YMEHMEe OMnuCbiBaTb KIETKW, TKaHW, OpraHbl, CUCTEMbl OpPraHoOB W XapaKTepu3oBaTb
BaXxHewLmne buonornyeckme npoLecchl B opraHM3mMax pacTeHUN, XUBOTHbIX U YENOBEKA;
CcOpPMMpPOBAHHOCTb NPEACTaBNEHN O B3aNMOCBA3U HAacneqoBaHWs NOTOMCTBOM MPU3HAKOB
OT poamTenbCcKnx oopM C OpraHu3aumen KNeTku, Hanmymem B He XpOMOCOM KaK HocuTenemn
HacnencTBeHHON nHdopMauun, 06 OCHOBHBIX 3aKOHOMEPHOCTAX HAacNeAoBaHUS NPU3HAKOB;
chopMUPOBaAHHOCTL NpeAcTaBfieHnin 06 OCHOBHBLIX baKTopax OKpYyXatoLen cpefbl, UX ponu B
XN3HEeOEeaTeNnbHOCTM U SBOSIIOLMN OPraHN3MOB; NpeacTaBneHme o6 aHTponoreHHoM akTope;

10) chopMMpoBaHHOCTb MpEeACTaBneHuii 06 aKocucTeMax WM 3HayYeHuu Guopas3Hoobpaswus; o

rno6anbHbIX 3KONMOrMyYeckux npobnemax, CTOAWMX repeq YenoBeyvecTBOM M crnocobax ux
npeononeHns;
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11)yMmeHne pelaTb yyebHble 3agaum GMONOrMYECKOro CoAepXaHusi, B TOM YUCIEe BbISIBNSATb
NPUYMHHO-CNEACTBEHHbIE CBS3WU, MNPOBOAMTbL pacyéTbl, [enaTb BbiBOAbI Ha OCHOBaHWUU
NOMyYeHHbIX pPe3ynbTaToB;

12)yMeHne cospaBaTb M NPUMEHATbL CMOBECHblE U rpadmyeckue mogenu Ans obbsAcHeHun
CTPOEHNS XMBBLIX CUCTEM, ABMEHWI U NPOLECCOB XMWBON NPUPOAbI;

13)NnoHMMaHWe BKaga pOCCUNCKMX U 3apyBeXHbIX YUEHBIX B pa3BUTME BMOOrMYecknx Hayk;

14)BnapeHve HaBblkamu  paboTbl € MHcopmauuen  Guonornyeckoro  copepXaHus,
npencTaBneHHon B pa3Hon ¢opme (B BuMAE TeKCTa, TabnuuHbIX AaHHBbIX, CXEM, rpacumKoB,
anarpamm, mMofenen, n3obpaxeHun), KpUTUYECKOro aHanu3a WHGOPMauun U OLEHKU ee
JOCTOBEPHOCTU;

15)yMeHne nnaHupoBaTb NOA PyKOBOACTBOM HAacTaBHMKA UM NMPOBOAUTH y4YebHoe nccrnenoBaHune
UM NpPoekTHyto paboTy B obnacT GMonorumn; ¢ y4eToM HameydeHHo! Lenu opMynnpoBaTth
npobsiemy, rmnoTesy, CTaBuTb 3a4ayn, BbIOMpaTb afekBaTHble METOAbl ANA UX PELLUEeHNs,
dhopMynmpoBaTb BbIBOALI; MyONMUHO NPeACcTaBnsaTb NOMyYeHHbIE Pe3ynbTaThl;

16) yMeHue uHTerpnpoBaTtb 6ONOrMYECKne 3HaHNSA CO 3HAHUSAIMWN APYrMX Y4eOHbIX NPeAMETOB;

17)cchopMMPOBAHHOCTL OCHOB 3KONIOMMYECKON TFPaMOTHOCTU: OCO3HaHMe HeobXoAMMOCTH
OENCTBUI MO COXpPaHEHMIO BMopa3HO0bpasns 1 0XpaHe NPUPOAHbLIX 3KOCUCTEM, COXPAHEHMIO U1
YKPENJIEHNO 30POBbS YENOBEKA; YMEHMNE BbIOUPaTh LEeneBble YCTaHOBKN B CBOUX AENCTBUAX
N NOCTYMKax MO OTHOLLUEHMIO K XMBOW NMPUPOAE, CBOEMY 340POBbLI0 N 3[4,0POBbI0 OKPYXAIOLLMX;

18)yMeHne ucnonb3oBaTb NPUOBPETEHHbIE 3HAHUSA U HaBblKM AN 340POBOro obpasa XU3Hu,
cbanaHcMpoBaHHOrO NUTaHUS U PU3NYECKON aKTUBHOCTU; HEMPUATME BPEAHbIX MPUBbIYEK U
3aBUCUMOCTEN; YMEHVWe NpOTUBOAEMCTBOBATb JDKEHay4YHbIM MaHunynauusam B obnactu
340pOBbS;

19)oBnageHue npuemamy OkasaHus MEepBON MOMOLUWM YEenOBeKY, BblpalyBaHUA KyIbTYPHbIX
pacTeHuin 1 yxoaa 3a AOMAaLUIHUMMW XUBOTHbLIMMU;

PopMbl KOHTpOIA

KoHTponb pe3ynbTatoB obydeHuMs B COOTBETCTBMM CAAHHOW 0Opa3oBaTesfibHOW MporpamMmon
npoBoaMTCA B (QOpMEe MUCbMEHHBIX W 3KCNepUMeHTanbHbiX paboT, npeanonaraeTcs npoBeaeHve
NPOMEXYTOYHOWN N UTOrOBON aTTecTauuu.

lMpomerkymoyHas ammecmayus
Ons ocywecTBrieHMs1 MPOMEXYTOYHOW aTTecTauuyM MCrosib3yTca KOHTPOSbHO-OLEHOYHbIE
mMaTepuarsbl, 0T60Op coaepXaHUsi KOTOPbIX OPUEHTUPOBAH Ha NMPOBEPKY YCBOEHWUS CUCTEMbI 3HAHWUIN U
YMEHUIA — WHBApPUAHTHOTO SiApa COAepXaHus OEeNCTBYIOLWMX 06pa3oBaTesibHOW MporpaMmbl Mo
6uvonorun ans  obweobpa3oBaTenbHbIX OpraHu3auuin. 3agaHns  NMPOMEXYTOYHOM aTTecTauuu
BKJ1I04AIOT MaTepuarn OCHOBHbIX pa3fesioB Kypca 6uonoruu.

MAKET OLIEHO4YHbIX MATEPUAJTOB N KPUTEPUU OLIEHBAHNA
Mo NPEOMETY «BUOINOIMMNA»

KoHmposibHble usmepumesibHble MamepuaJibl
B paHHOM pa3gene NpeacTaBnslOTCS KOHTPOSIbHO-U3MEepUTENbHbIE MaTepuanbl, KoTopble
UCMNOSb3YIOTCA AN ONPeAeneHns YPoBHSA AOCTUXEHNS 0GyYatoWMUCA NaHUpyeMbIX MeTa
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npegMeTHbIX U MpeAMeTHbIX pe3yfbTaToB B paMKax opraHu3aunm TEKYLLEro KOHTposs ycrieBaeMocTu
1 NPOMEXYTOYHOWN aTTecTaunm.

Mpu opraHM3auum TeKyLlero KOHTPOMsS YycneBaeMocTu obyvalowmxca cregyeT y4uuTbiBaTb
TpeboBaHus ProC OO0 Kk cucteme OLEHKU AOCTUXEHMA NaHupyembix pesynbtatoB OOI, koTopas
OOMXHa npefycMaTpuBaTb UCMOMb30BaHME pa3HOOOpasHbiXx MeTopoB U hopM, B3aMMHO
JonosnHaAWmUX Apyr gpyra (CTaHOapTU3MPOBaHHbIE MUCbMEHHbIE W YCTHble pPaboTbl, MPOEKTbI,
npakTnyeckue u nabopatopHble paboTbl, TBOpYeCcKMe paboTbl, camMoaHanM3 U CaMOOLEHKA,
HabngeHne, UCNbITaHNUA N UHOE).

Bblbop ykasaHHbIX HUXE TWUMOB W MPUMEPOB KOHTPOSbHLIX WM3MEPUTENbHBLIX MaTepuasos
obycnoBneH neparorMyeckon uM MeTOAUYECKON LienecoobpasHoCTbio, C YYETOM NpeaMeTHbIX
ocobeHHocTen kypca «buonorus 5-9 knacc».

TecTbl U 3aaHNs pa3paboTaHbl B cOOTBETCTBUM € hopmaToM EIMD n MMA, uyto no3sonseT gaxe B
paMKax YCBOEHWS NMPaKTUYeCKOW 4acTu nporpaMmmbl OTpabaTtbiBaTb 06LieyyYebHble U npegMeTHble
3HaHUA N YMEHNS.

MepeyeHb OLEHOYHbIX NpoLeayp AONXEH ObITb ONTUMAanNbHbLIM M AOCTAaTOYHLIM AN OnpeAeneHns
YPOBHS [OCTUXEHUS obyvalowmumuca npegMeTHbIX U MeTanpegMeTHbIX pe3ynbrtatoB. dukcauums
pe3ynbTaToB TEKYLLEro KOHTPOMA YCNEBAEMOCTU OOYy4alLMXCA OCYLLECTBSETCA B COOTBETCTBUM C
NMPUHSTON B 0Opa3oBaTesibHOM OpraHN3aLmMm CUCTEMON OLLEHNBAHMS.

NMOMOLLB YYUTETTIO

MpennoxeHHbIe TUMbl U NPUMEpPLI 3a4aHuNI:

* OPWEHTUPYIOT yUMTENSA B fUana3oHe KOHTPOSIbHbLIX M3MEpPUTESbHbIX MaTepuasnos No Kypcy,
nomMorarT pa3Hoobpa3nTb 3a4aHUA TPEHUPOBOYHOIO, KOHTPOJLHOIO M AOMONMHUTENBHOrO
MOAYJIEN, KaK WHTEPAKTMBHOIO BMAEO-ypOKa, TaK U TPaAMLUMOHHOIO YpokKa B pamKax
KNaCCHO-YpPO4HOW CUCTEMBI;

* YYMTbIBAIOT BO3MOXHOCTM YCBOEHWUSI MaTepuarna, C TOYKU 3peHus ero anddepeHupaumm
ONA  pasfnnyHbIX KaTeropuin oby4valomxcs, pa3HOro YPOBHA W3Y4YeHUs MpegmeTa,
BO3PACTHbIX OCOOEHHOCTENM MNAAWKNX LKOMbHUKOB, a TakKXe MOTUBALUMOHHOIMO W
NMCUXO3MOLIMOHANIbHOTO KOMMOHEHTOB YPOKOB;

* MO3BOMAKT OoTpabaTbiBaTb HABbIKW, 3aKPENSISATb MOMyYEHHbIE 3HAHMSA U KOHTPONMpPOBaTb
pe3ynbTaTbl 06y4YeHus], Kak B XO4e KaxAoro ypoka, Tak U B pamMKax UTOroBOro ypoka no
MaTepuvany pasgena.

Cneundmyeckonn dopmoin KoHTponsa sBnaetcsa pabota ¢ npubopamu, nabopaTopHbIM

obopygoBaHuem, mogenamu. OCHOBHasA LENb 3TUX MPOBEPOYHbIX paboT: onpepeneHve

YPOBHSl pa3BUTUS YMEHUIN LIKONIbHUMKOB paboTtatb € obopyaoBaHMEM U MPOBOOMTL

3KCMepuMeEHTanbHble WUCCNeQoBaHUA, MNaHMpoBaTb HabnNAeHWe Wnn  OMbiT, BECTU

CaMOCTOATESNbHO NPaKTMYeCcKyto paborTy.

3afaHne MOXeT CUMTaTbCS BbINOSIHEHHbLIM, €CIIN 3aMMCaHHbIA/BbIOpaHHbLIN OTBET coBnagaeT

C BepHbIM OTBETOM. 3afaHus MOryT oueHuBaTbCA Kak 1 ©Gannom, Tak u 6onblium

KONMMYECTBOM B 3aBMCUMOCTM OT YPOBHS CMOXHOCTU 3afaHus, OT KONMM4YecTBa BBEAEH-

HbIX/BblIOPaHHbLIX OTBETOB, OT TWMA 3a4aHuS.

HopMmbi oyeHOK 3a sce 8udbl nposepo4HbIX pabom
«5» — ypOBEHb BbINOMHEHMSA TpeOOBaHUI 3HAUMTENBHO BbILLE YAO0BNETBOPUTENBHOIO:
* OTCyTCTBME OLIMOOK, KaK Mo TEKYLLEMY, TaK 1 MO NpeablayLieMy y4ebHoOMy MaTepuany;
* He bonee ogHOro HefO4YETa.
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«4» — ypoBeHb BbINOMHEHWA TpeboBaHUN BbiLLE YA0BNETBOPUTENBHOIO:

* Hanuuue 2—3 owmnbok unu 4—6 HeJOYETOB NO TEKyLLEMY y4ebHOMY MaTepuany;

* He 6onee 2 owmnboK unun 4 HegOYETOB MO NPONAEHHOMY MaTepuany;

*  CMNONb30BaHWE HepauMOoHasbHbBIX NPUEMOB peLLeHns yuebHom 3aga4un.

«3» — AOCTATOUHbIA MUHMMAanbHbIA YPOBEHb BbIMOSIHEHUA TpeboBaHMI, NpeabABNAeMbIX K
KOHKpeTHoI paboTe:

* He 6bonee 4—6 owmnbok unn 10 HeJOYETOB NO TEKyLLEMY y4ebHOMY MaTepuany;

* He 6onee 3-5 ownbok unn He 6onee 8 HeJOYETOB NO NPOUAEHHOMY y4ebHOMY MaTepuany.

«2» — YPOBEHb BbINOMHEHUS TPEOOBAHMI HUXE YAOBETBOPUTESNBHOIO:

* Hanuuyue 6onee 6 owmn60K MK 10 HeLOYETOB NO TEKYLLEMY MaTepuany;

» 6onee 5 ownbok unn 6onee 8 HeJOYETOB NO NPOMAEHHOMY MaTepuany.

KOHTPOJ1bHO-USMEPUTEIbHbIE MATEPUATBI MO
BUNOINOIrnn

1. BbiGpaTb OAMH MU HECKONBbKO NPaBUIbHbIX OTBETOB U3 NPEANIOXEHHbIX BapuaHToB. Hayka,
n3yyatoLas rpubei:

1) Bupyconorus

2) mMwuKonorus

3) 6oTaHukKa

4) mMukpobuonorusa

OTBeT: MMKonorus

2. Wcnonb3ys 3HaHUA O NMMTaHUU XWBbIX OPraHM3MOB, BbINONHUTE 3a4aHue.

YcTaHoBMTE COOTBETCTBME MEXAY CMOCOBOM MUTaHMA U OPraHn3mMoM, A1 KOTOPOro OH
XapaKkTepeH.

OPIrAHN3M CNoCOb NMMTAHNA

A) MATAKK 1yroBow 1) aBTOTPOChHOE

B) cMHuua 6onbluas 2) reTepoTpoHoe

B) 6epésa

nosucrnas ') onéHok

neTHun

[) wyka obbIKHOBEHHas

E) knesep KpacHbIn

3anuwuTe B Tabnuuy BeibpaHHble LMdpbl N0, COOTBETCTBYHOLLMMY ByKBaMu.

OrtgeT:

A ) B r O E

1 2 1 2 2 1

3. BbibepuTe gBa BepHbIX OTBETA U3 NATU M 3anuLumTe Ludpbl, NOA KOTOPLIMU OHWN YKa3aHsbl.
XuBble opraHMambl CNOCO6HbI BOCMPUHMMATL BO3AENCTBUSA BHELLHEN Cpeabl U pearnpoBaTth Ha HuUX. B
NpMBEAEHHOM HUXE CNNCKe HanauTe ABa TEPMUHA, KOTOpPblE OMMCHIBAIOT NMPOLECCHI, MPOUCXOASLIME B
opraHusme.

1. ObixaHwue;

2 .Pasgpaxu M oCTb;

3. Pa3mHoxeHue;

4. BblgeneHue;

5. Pednekc.

OTBeT: pa3gpaxnmMocTb, pednekc.
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4, 3anonHute nponycKn B TEKCTE, Bbl6paB OOWH U3 BapnaHTOB OTBETOB, NpeacTaBJfieHHbIX B BUOE

BblNapatoLero cnucka. BectaBbTe B TEKCT «[1louBeHHOE NUTaHue paCTeHI/lI7I» nponylweHHble cloBa U3
npennoXxXeHHOoro cnucka. Cnosa BcTaBnante B HY>XHOM 4HuUcCrne n nagexe.

MNoyBeHHOEe NUTaHue pacTeHuin
BonbLUMHCTBY pacTeHuii NpucyLe No4YBeHHOe NuTaHune. Ero ewé Ha3biBatoT (A), Tak Kak pacTeHus

OCYLLECTBASAIOT ero ¢ nomouubto (B). BaxHyto ponb B 3ToM npotecce urpatot (B). OHn nornowatot na
noussl (I). Mo cocyaam nopg, aencremem () NOrnowWeEHHbIN pacTBOp NOAHUMAETCA B Apyrue opraHbl
pacTeHus.

Cnucok cnos:
1. cTebnesoe;

2. KOpHEBOE;

3. KOpeHb;

4. ctebens;

5. KOpHEeBOW BOJIOCOK;

6. BepxyLueyHas nouka;

7. BOAa C paCTBOPEHHbLIMU MUHEPanbHbIMU BELLLECTBAMMU;

8. nuTaTenbHbIN pacTBop;

9. KOpHeBOe AaBrieHue.

B Tabnuuy noa cooTBETCTBYOWMMM ByKBaMK 3anmumTe Ludpbl.

A b B r 0

5 . BoccTaHoBUTE BEPHYIO NOCeA0BaTENbHOCTb.

3agaHvs 6a30BOro ypoBHs

1. YcTaHoBuWTE, B Kakon nocrnefoBaTenbHOCTN paboTaloT C MUKPOCKOMOM.

1) nocTaBbTe MUKPOCKON LWITATUBOM K cebe

2) NOMEeCTUTE Ha NPEeOMETHbIN CTONMMK MUKponpenapaT

3) nonb3ysacb BUHTOM, MAIABHO ONYCTUTE OKYNSp

4) npy NOMOLLY BUHTOB MeAJSIeHHO NogHNMaKTe Tybyc, MoKa He NOABUTLCS YETKOE N306paxeHue.
[MpaBunbHble OTBETHI:

1) nocTaBbTe MUKPOCKON LWTATUBOM K cebe

2) nomMecTuTe Ha NpeaMEeTHbIN CTONMK MUKponpenapart

4) Npy NOMOLLM BUHTOB MEeAEHHO NogHMMaKTe Tybyc, Noka He NOSIBUTbCA YeTKoe U306 paxeHue.
3afaHue NoBbILIEHHOro YPOBHS CIOXHOCTU

1. YctaHoBMTE nocrnenoBaTenbHOCTb YCIOXHEHUS pacTUTENbHOTO Mupa Ha 3emrne, HaunHas C

OJHOKJIETOYHOrO OpraHMamMa. 3anuwnTe B Tabnuuy COOTBETCTBYIOLLYIO NOCNeAoBaTeNbHOCTb UNAP;
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1) mxu

2) umnaHobakTepun

3) Bopopocnu

4) NOKpPbITOCEMEHHbIE
5) ronocemeHHble

6) nanopoTHMKK

[MpaBuNbHbIE OTBETHI:

1) umaHobakTepun
2) Bopopocnu

B copepxanue




BUNOINOrnA
3) mxu
4) nanopoTHUKM
5) ronocemeHHble
6) NOKpbITOCEMEHHbIE

AA1

TOYKA 4 POCTA

6. BoccTaHoBMTE MOANMUCHU K PUCYHKY, Ha KOTOPOM M306paxeH npoLecc hoTocuHTESa.
MognuwmnTe CTPENKKU Ha PUCYHKE U3 NPeasioXeHHOro NepeyHs.

A. Bopa

B. Yrnekucnbin ras
B. Kucnopog

r. OHeprusa

Qs
=% 5
N

7. 3anonHuTe nycTble KNeTku B Tabnuue.

~
=~

buonornyeckne Hayku
YyeHune o MonekynsapHas
7 eHeTuKa 7 ynap 7
KneTke 6uonornsa
? Bronorusa YnyJweHune 7 YyeHue o
pa3BuTUA MamerwBoCTs M \nopop, NPONCXOXAEHUN
TKaHel HaCIIEACTBEHHOCT X UBOTHBIX U KU3HU
b CcopTOB

B conepxanune
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TemaTudeckoe nnaHu poBaHne

TemaTtnyeckoe nnaHumposaHve maTtepuana B 5 Knacce
«BNONOIMNA - HAYKA O XBOM MUPE»

YacTb 1. Bronorusa — Hayka o XuBom mupe Yactb 2.
MHoroo6pasue XuBbix opraHu3moB. YacTb 3.
XKusHb opraHn3mMoB Ha nnaHeTe 3emna Yactb 4.
YUenosek Ha nnaHeTe 3emns

IO E BP0

Ne Kon-8o OcHoBHble BUAbl AeATENIbHOCTU
Tema Conepxate LleneBas yctaHoBKa 5 ' y
n/n ypoka yacog | OOydalowmxcs Ha ypoke/BHey- pouHoM |Mcnonb3oBaHue
3aHATUN o6opynoBaHue
1. Bu(anorms — Hayka o xuB oM Mupe( (8 4)
MEeTOAbl N3yYeHnsi  VICMOITb30BaHne yBe- OOBACHATE YMenre paboTaTk C TabopaToOpHBIM — MIAKPOCKON
XUBbIX NNYMTENBHBIX NPUOOPOB  Ha3Hauye- obopyaoBaHUEM, YBENUUNTENBHLIMA  CBETOBOMN,
OpraHM3MOB: npu U3y4YeHun oObLEKTOB HUe npnbopamu. M3yyaTtb yCTPONCTBO LM poBoi
HabnoaeHue, XVBOW Npupodpl. YBe- YBENUUNTESNbHBIX MMU-
n3me- nu4ynTenbHblE NpUbopbl:  NpubopoB. Kpockona v cobnofaTb npaeBuna pa-

peHue, akcnepu-
MEHT.
JlabopamopHas
paboma Ne 1
«N3yyeHne

Kneto4Hoe
CTpoeHune
OpraHM3MOoB.
MHoroobpasue
knetok. Metoapbl

nynbl pyyYHas, wraTune-
Had, mukpockon. P. INyk,
A. BaH JleBeHryk. YacTtu
Mukpockona. Mukpo-
npenapart. lpasuna pa-
60Tbl C MMKPOCKOMOM.

CtpoeHune knetku. TkaHu
Kneto4yHoe cTpoeHue
XMBbIX OPraHN3MOB.
KneTtka. YacTtu kneTtku un
WX HasHa4yeHue.

PaznuyaTtb py4Hyto 1
LUTaATMBHYO Nynbl,
3HaTb BENNYUHY

BbissBNATL Yactu

KIEeTKN Ha pUCYHKaXx
y4yebHMNKa,xapakTepu
30BaTb UX 3HAYEHMeE.

60Tbl C MMKPOCKOIOM.

CpaBHVIBaTb yBenn4yeHune nynbl U Mn-

Kpockona.
MonyyaTtb
MUKpO-

HaBblkM  paboTbl

CKOMNOM MNpwn n3y4eHmnmn rotoBbiX Mn-

KponpenapaTos.

Cobniogatb npaBuna paboTbl B kabu-

YMeHue paboTaTtb ¢ nlabopaTopHbLIM
obopynoBaHNEM, YBENNYUTENBHBIMU

npubopamun. HabntogaTb Yactu u
opraHounabl KNEeTKWN Ha roToBbIX
MUKponpenapaTax nog, Masnbim u

2T 0 0Q
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MpodoskeHue

Ne Kon-Bo OcHoBHbIe BUabl AeATeNIbHOCTH
n/n Tema Conepxanue ueneB?,ZZi;aHOBKa yacog | OOydalowmxca Ha ypoke/BHey- pOYHOM |Icronb3oBaHue
3aHATUU o6opynoBaHue
2 lopraHu3mos: MoHATME o TKaHW. TkaHu |[CpaBHUBATb XUBOTHYHO 1 yBENMYeHnemM MMKpocKona u Mwukpockon
HabnoaeHue, XKUBOTHbIX N pacTeHui. Vx| pacTUTenbHyo ONUCbIBaTb MX. undcposon,
n3mMepeHue, DYHKLMMN. KNeTKW, HaXoANTb PaznuuyaTb oTaenbHbIe KNETKN, MUKponpena
SKCNEPUMEHT YepTbl UX CXOACTBA U BXoasLme paThbl
[TaboparopHas pabora pasnuuus. B COCTaB TKaHW.
Ne 2 «3HakoMCTBO C PaznuuaTtb TkaHu 0606waTthb 1 hnKkcnpoBaTb
KneTKkamMu pacTeHuin» KUBOTHbIX U pacTeHui pe3ynbTaTbl HAbNoeHWI, AenaTb
Ha pYcyHKax y4yebHuka, BbiBOAbl. Cobntogath npasuna paboTbl
XapakTepun3oBaTtb UX B KabuHeTe GuMonorun, obpatleHus ¢
CTpOeHue, 06BACHATL nabopaTopHbIM 060pyAOBaHNEM
MX OYHKLUN.
3 |Oco6eHHOCTH X1UMUYECKUI cocTaB Pas3nuyatb 1 HabniogaTb AEMOHCTPaLUIO OMNbITOB
XMMMWYECKOrO COCTaBalKIEeTKN. HeopraHu4eckune n y4mTeneM, aHanmM3npoBaTb UX
KMBbIX OPraHM3MoB: [XMMWYECKMNE BELLLECTBA  [OpraHnyeckme pe3ynbTaThl, fenaTb BbIBOAbI.
HeopraHnyeckne n  |KneTku. HeopraHmyeckue [BellecTBa KNeTKu, AHann3npoBaTb NPeACTaBEHHYIO0 Ha
opraHmyeckune BELLECTBA KIETKU, NX MUHEpanbHbIe COMu, pUCyHKax y4yebHrKa nHdopmaumio o
BELLECTBA, UX POfib B [3HAYEHUE ONA KNETKU U [0OBACHATb NX pe3ynbTaTax onbiTa, pabotas B nape
opraHum3me opraHvama. 3Ha4YeHue ons YMeHue paboTaTtb ¢ nabopaTopHbIM
OpraHn4eckne BeLwecTBa |[opraHu3ma. ob6opynoBaHMEM
KINETKWN, UX 3Ha4YeHne AN
KM3HWU OpraHn3ama u
2. MHoroo6pasve XuBbix opraHnamos (11 4)
Baktepuun. _ XapakTepu3oBaTtb PaccmatpuBa
MHoroo6pasme BakTepun: cTpoeHne n 0COBEHHOCTY CTPOEHNS OnucbiBaTb pa3HoobpasHbie opMbl HVe GakTepuii
GaKTepuii XN3HeOesaTeNnbHOCTb. GakTepuil. GakTepuanbHbIX KNETOK Ha PUCYHKe Ha [OTOBBIX
BakTtepuu — NnpUMMUTUBHbBIE yuebHuKa.
MUKponpenap
OLHOKNETOYHbIE PaznuyaTb NoHATUA: «aBTOTPOMbI», atax ¢
opraHu3ambl. CTpoeHue «reTepoTpodbl», «MPOKapUOThI», NCMONb30BaH

6akTepuii. PasamMHoOXeHne

«3YKapuoTbl».

1AONA
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(o) Ne
n/n Tema
PacTteHus.
MHoroobpasue

pacTeHuin. 3HadeHne
pacTeHun B npupoae
1 XU3HW YenoBeKa

UE 95720

CopepxaHue

6akTepuin geneHmem
KneTku Haggsoe. baktepun
Kak camas QpeBHsis
rpynna opraHM3moB.
Mpoueccel
XU3HeaenaTenbHOCTU
6akTepuit. MNMoHATMe 06
aBToTpOodhax u
retTepotpogax,

PacteHus.

OTnuunTenibHoe CBONCTBO PaCTEHUN.
pacTeHun. Xnopodun.
3Ha4veHune poTocnHTE3A.
CpaBHeHue KneTok
pacTeHun n 6akTepu.
Lenenne uapctea
pacTeHun Ha
rpynmbl:BOAOPOCIN,
LBETKOBbIE
(MOKpPbITOCEMEHHbIE),
rofIOCEMEHHbIE, MXU,
naayHbl,XBOLLY,
nanopoTHukn. CTpoeHne
pacTeHun. KopeHb 1
nober. CnoesuLle
Bogopocnen. OCHOBHbIE
pasnuuus
MOKPbITOCEMEHHbIX U
rOfIOCEMEHHbIX PACTEHUN.
Ponb uBeTKOBbIX
pacTEHUN B XU3HU

LleneBas ycrtaHoBKka
ypoKa

Xapaktepu3oBaTb
MpencTtaBneHue o crope. rMaBHblE NPU3HAKK

Kon-Bo
yacoB

1

OCHOBHbIe BUAbI AEATESIbHOCTH
obyyalomxca Ha ypoke/BHeY-
POYHOM 3aHATUM

XapakTepu3oBaTtb npoueccsl
Xn3HeAesTenbHOCTU GakTepumn Kak
NpoKapuoT.

CpaBHuBaTh 1 OLeHMBaTb porib bakTe-
puii-aBToTpodhoB 1 BakTepuii-reTepo-
TpodhoB B nNpupoaeYmeHue paboratb C
nabopaTopHbiM 060pyAOBaHUEM,
yBENUUUTENbHBIMK NpUGopamu.

Pa3nunuyaTtb yactu LIBETKOBOIo pacTteHuda
Ha pucyHke y4yebHuKa, BbloBUraTb
npennonoxeHns 06 nx pyHKLMSAX.
CpaBHuBaTb LBETKOBbIE U
rofloceMeHHbIE pacTeHus,
XapaKTepr30BaTb UX CXOACTBO U
pasnuuus. XapakTepu3oBaTb MXH,
NanopoTHMKK, XBOLLUU, NayHbl Kak
CropoBble pacTeHus, onpenenaTb
TEPMUH «cropay. BeisBnsaTb Ha
pUCYHKe y4yebHMKa pa3nuyunsa Mexay
pacTeHMAMU pa3HbIX CUCTEMATUYECKNX
rpynn. ConocTaBnsaTb CBOWCTBA
pacTuTenbHon n 6akTepuanbHoOn
KNeToK, AenaTb BbIBOAbI.
XapaKkTepn3oBaTb 3Ha4YEHNE pacTeHUN
pasHbIX CUCTEMATUYECKUX Fpynn B
XWU3HMW YernoBekayYMeHue paboTaTb C
nabopaTopHbIM
obopyanoBaHWEM,yBENUYUTENbHBIMMU

MpodoskeHue

Mcnonb3o
BaHue obo
pyaoBaHue

undcposoro
MUKpOCKONa.
OneKTpOoHHbIE
Tabnuubl n
nnakarbl.

O6HapyxeHue
xnoponnacre
B B KIneTkKax
pacTeHui ¢
NCMonb30BaHn
eMm uucposoro
MUKpOCKOonNa.
OnNeKTpPOoHHbIe
Tabnuupl 1
nnakarbl.

ocon2
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rg n/n Tema

D

X

@ XuBoTHbIE.

ro CtpoeHune
XMWBOTHbIX.
MHoroobpasue
XWBOTHbIX, UX POb B
npupoae v X13Hu
«HabnopeHve 3a
nepenBuXxeHmem
XXMUBOTHbIX»

to

CopepxaHue

XNBOTHbIE
MpencrasneHue o
dayHe. OcobeHHoCTH
XUBOTHBbIX.
OpHokneTouHble 1
MHOrOKNEeTOYHbIE
opraHuamsbl. Ponb
XUBOTHLIX B NPUPOAE U
XN3HN YenoBekKka.
3aBucnMocCTb OT

JlaboparopHas pabora Ne3
«HabniwogeHue 3a
nepeaBuXxeHnem
XUBOTHbIX»

Kon-Bo
yacoB

LleneBas ycTaHOBKa
ypoka

Pacno3HaBaTtb 1
O[HOKNETOYHbIX U
MHOIOKNETOYHbIX

XUBOTHBIX Ha PUCYHKax
y4yebHuKa.

oToBUTL
MuKponpenapat
KyNbTYpbl MHY30pUHA.
M3yyaTb XunBble
OpraHu3mbl nop,
MMWKPOCKOMOM Mpu
MasioM yBeSIMYEHUN.

OCHOBHbIe BUAbI AEATENIbHOCTU
obyyalowmxcsa Ha ypoke/BHeY-
POYHOM 3aHATUM

XapakTepn3oBaTb MPOCTENLLUX MO
pucyHkam yyebHuKa, onucbiBaTb UX
pasnuuue, Ha3blBaTb YacTK UX Tena.
CpaBHuBaTb CTpOeHue Terna aMmébbl ¢
KNEeTKOWN 3yKapuoT, AenaTtb BbiBOAbI.
Ha3biBaTb MHOrOKNETOYHbIX XUBOTHbIX,
n300paxEéHHbIX Ha pUcyHke y4yebHuKa.
PasnuyaTb 6€Cno3BOHOYHbIX U1
NMO3BOHOYHbIX XMBOTHbIX.

O6BACHATD POSb XMBOTHBIX B XU3HM
YyernoBeka 1 B Npupoae.
XapakTepun3oBaTb hakTopbl HEXNBOW
Np1pOoAbI, OKa3blBalLLME BMUSHME Ha
XWU3HeAeAaTeNbHOCTb XNBOTHBLIXY Me-
Hue paboTaTb ¢ nabopaTopHbIM
obopynoBaHueMm, yBenuunTenbHbIMm
npubopamu.

Habniopatb 3a ABUXEHMEM XUBOTHbIX,
OTMeYaTb CKOPOCTb W HanpasneHne
[ABWXEHUs1, CpPaBHMBATb NepeaBnXeHne
OBYX-Tpéx ocoben. PopmynnpoBaTb
BbIBOZ, O 3HAYEHUN ABUXEHUS OJ15
XMBOTHbIX. PUKCHUpoBaTb pe3ysbTaThl
HabnogeHu B TeTpaau.

Cobntopgatb npaeuna paboTbl B
KabuHeTe, obpalleHus ¢
nabopaTopHbiM 060pYAOBaHUEM.
YMeHve paboTtaTtb ¢ nabopaTopHbIM
obopynoBaHeM, yBENNUUTESIbHBIMM
npubopamu.

MpodoskeHue

Mcnonb3o
BaHue obo
pyaoBaHue

oToBUTL
MUKponpenap
aT KynbTypbl
ame0.
O6HapyxeHue
OLHOKNETOUH
bIX XXVBOTHbIX
(npocTenmnx)
B BOAHOM
cpene ¢
NCMNoNb30BaHu
eMm uucposoro
MUKpocKona.
ONeKTpPOHHbIE
Tabnuupl n
nnakarbl.

oToBUTH
MUKponpenap
aT KynbTypbl
NHpy30pUNn.
N3yyaTtb
XUBblE
OpraHu3mbl
nop,
MUKPOCKOMOM
npu Mmanom
YBENUYEHUN.
Habniopatb 3a
OBUXEHNEM
XUBOTHbIX.

O O WY
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Tema

MHoroobpasue
rpuboB, ux ponb B

npupoge
yeroseka.

n

XKN3HU

CopepxaHue

MHoroo6pa3zue u
3Ha4veHve rpmbos.
CTpoeHmne WAsinoYHbIX
rpu6os. MNnecHesble
rpubbl, UX UCNONb30BaHUe
B 3[1paBOOXpaHEHNM
(aHTMBMOTUK
NEHNLNNINH).
OAHOKNeTOYHbIe Fpudbl —
apoxcku. Mx
1crnonb3oBaHNe B
xneboneyeHumn n
NnMBOBapeHuMN.
CbenobHble U saoBUTbLIE
rpubsil. MpaBuna cbopa u
ynoTpebnenus rpmbos B
nuwy. MNMapasuTtudeckme
rpunbsbl. Ponb rpn6os B

3. XKnusHb opraHn3moB Ha nnaHete 3emns (7 )

LleneBas ycrtaHoBKka
ypoKa

XapaktepusoBaTb
CTPOEHME LINSANOYHbIX
rpu6os.

Kon-Bo
yacoB

OCHOBHbIe BUAbI AEATESIbHOCTH
obyyalomxca Ha ypoke/BHeY-
POYHOM 3aHATUM

Moppa3pensTb WNANoYHbIe rpubbl Ha
nnactTuHyaTble u TpybuaTble.
OnucbiBaTb CTPOEHUE NIECHEBbIX
rpn6oB No pUCYHKY y4ebHUKa.
OO6BACHATL TEPMUHBI KAHTUOMOTUK» U
«MEHVULMNTINHY.
Pacno3HaBatb
A0oBuTble rpubbl Ha Tabnuuax u
pUCyHKax yyebHuKa.
YyactBoBaTb B
obcyxaeHum
MCnosb30BaHUs rpubos.
O6BbACHATL 3HaYeHune rpuboe ans
YenoBeka 1 Ana npupoapl

cbefobHble

npaeun  cbopa

COBMECTHOM

MpodoskeHue

Mcnonb3o
BaHue obo
pyaoBaHue

oTMevaTb
CKOpPOCTb U
HanpaBneHune
[OBUXEHUS,
CpaBHMBaTb
OneKTpOoHHbIE
Tabnuupl n
nnakarbl.

oToBUTL
MuUKponpenap
aT KynbTypbl
OPOXXKen.
N3yyaTtb
nnecHeBsble
rpunbbl noa
MMWKPOCKOMOM
npv Manom
yBenuyeHnm
Ha roToBbIX M\
MUKponpenap
aTax.
OneKTpOoHHbIe
Tabnuupbl n
nnakaTbl.
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MpodoskeHue

ro Ne Lienesas ycraHoka  Kon-Bo OCHOBHbIe BUAbI AEATENIbHOCTU Mcnonb3o (s)1
0 nn Tema CopepxaHue ypoka 4acos obyyalomxcsa Ha ypoke/BHey- BaHue 060 o
D PO4HOM 3aHATUMU pyaoBsaHue rt_v\
él 8 Brnuanne Okonorunyeckne dakTopbl Pasnuuartb NoHATUA: 1 N3yunTb nenctere pasnuyHbix Lindposas
ro 9KOMOrMYeCKNX cpepnbl. «3KOSOrM4ecKuii (aKTopoB cpeabl (CBET, BNaXHOCTb, nabopaTtopus
(haKTOpOB Ha Ycnoeus, Bnvsiowme Ha  dhakTop», «aktop Temneparypa) Ha no 3Konormun
XWU3Hb OPraHN3MOB B HEeXMBOWN Npupoapl», OpraHun3Mbl,NPUBOAUTL NPUMEpDI (maTumk
npupoae, — «akTop XunBoW cobBCTBEHHbIX HabnaeHN. OCBELLIEHHOCT
aKonornyeckne caktopbl  NpUpoabI», ApryMeHTMpoBaTh AEATENBHOCTD W, BNaXHOCTK
cpenpl. akTopbl aHTPOMOreHHbIN YyenoseKa B Npupoae Kak n
HeXMBOMN Npupoapl, dakTop». QHTPOMOreHHbI hakTop Temneparypbl)
dhaKTopbl XUBOM XapaktepusoBaTb - - -
npuUpoabI 1 OencTBMNe pasnuyHbIX
aHTPOMOreHHbIE. ¢akTopoB cpeapl Ha
n OpraHu3Mmsbl, NPUBOANTbL
TemaTunyeckoe nnaHMpoBaHne matepuana B 6 knacce
«BNOINOIrNA - HAYKA O PACTEHUAX»
YacTb 1. Hayka o pacTteHusax
YacTb 2. OpraHbl pacteHun
YacTb 3. OCHOBHbIE MPOLLECCHI XU3HEAEATENTbHOCTN pacTeHNI
YacTtb 4. MHoroobpasue n passutue pactutenbHoro mmpa Yactb 5.
MpupoaHbie coobuecTea
Ne T c LleneBas ycTaHoBka Kon-Bo OCHOBHbIE BUAbI AGATENLHOCTU Wcnonb3oBaHue
a/n ema ofepxaHue ypoka 4acoB o0yyaloLLmMXCsl Ha YpoKe/BHEYPOYHOM 060py/10BaHHe
3aHATUM
1. Hayka o pacteHusax — 60TaHuKa (4 4)
1 [KnetouHoe cTpoetne |k erounoe CTpOeHve CTpoeHne pacTUTeNbLHON 1 Mp1BOANTL NPUMEPbI OHOKIETOUHbIX UMUKPOCKOM
OPraHM3moB. Knetkin o creppis, KNeTKM: KIeTouHast MHOrOKNETOUHbIX pacTeHuit. PasnunyaTb|undposoi,
pacTenum. CBoWCTBa pacTUTENbHOW  [CTEHKa, AP0, M  HasbiBaTb  OpraHouapl  KINEeToKMuKpornpena
co KNeTKu. uuTonna3ma, Bakyosiu. pacTeHui. paTbl

Cco
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MpodoskeHue

OcHoBHble BMAbl AEATENbHOCTH
Ne eneBsas yCTaHOBKa Kon-so Wcnonb3oBaHue
Tema Copepxaxue H Y obyualoLLMXca Ha ypoKe/BHEYPOYHOM
n/n ypoKa yacoB obopynoBaHue
3aHATUK
Monosoe KneTka Kak OCHOBHasi nnacTugpl.
pa3MHoXeHne. POCT 1 |CTpyKTypHasi eguH1La KusHepenaTenbHOCTb
XapakKTepn30BaTb OCHOBHbIE MPOLLECCHI
pa3BMTNE OPraHM3MOB |pacTeHMS. kneTku. [deneHue
XXU3HepeaTenbHocTh KneTkn. O6o6watb
kneTku. KneTtka Kak
3HaHWA 1 genaTb BbIBOAbI O
XuBas cucrema. .
B3anMOCBA3M paboTbl BCEX YacTel
OcobeHHoCTU
N KNeTKu.
pacTUTENbHOM KNETKK
BbIaBNSATL OTNNYUTENbHBLIE MPU3HAKK
pacTUTenbHOM KNeTkn YMeHne paboTatb
c nabopaTopHbIM 060py0BaHNEM,
yBenuuMTenbHbIMU npuéopamu.
2 |KneTku, TKaH! 1 . lMoHATHe o TKaHu 1 Mwukpockon
. TkaHu pacTeHuid. [NoHsaTre o . OnpenenaTb NOHATUE «TKaHbY. o
opraHbl pacTeHun. . pacteHuin. Buapl TkaHew: uncposon,
0 TKaHu pacTeHuii. Buabl XapakTepn3oBaTb 0COGEHHOCTM
OTnuunTenbHble N OCHOBHasi, NOKPOBHas, _ . |Mukponpena
TKaHeW: OCHOBHas, CTPOEHMA 1 DYHKLMN TKaHEWN pacTeHU.
NPU3HaKM XMBbIX npoBoasLas, pathbl
NOKPOBHas, NpoBoOAsALLas, YcTaHaBnuBaTb B3aMMOCBA3b CTPOEHNS
OpraHM3moB MexaHuyeckas. . N
MexaHun4deckas. [NpuymHbl N (pyHKUMIA TKaHER.
y MpuymHbI NosiBNEHNs .
NosiBNIEHNS TKaHew. o O6BACHATL 3HAYEHUE TKAHEW B XMN3HU
TKaHen. PacTeHune kak
O606L1eHne 1 _ o pacTeHus.
. |uenocTHbIn XunBoN
cucTeMaTusaums 3HaHuI - 0606LWWaTb 1 cucTeMaTU3npoBaTb
OpraHvM3m, COCTOALLMN 13
no matepuanam Tembl N 3HaHUA No Teme, genatb BbIBOAbI.
KIEeTOK U TKaHewn.
«Hayka o pacteHusax — OTBevaTb Ha UTOrOBbIE BONPOCHI TEMBI,
6oTaHNKa. BbINOMHATL 3aaHNsA
2. OpraHbl pacTeHui (8 4)
3 |Cemsi,ero cTpoermne n |Cemsi Kak opraH CTpoeHne CEMEHMU: 1 OO6BACHATL POrb CEMSIH B MPUPOJE.
Pa6b
3HayeHue pPa3sMHOXEHNst PaCTEHUN.  [KOXYpa, 3apoablLL, XapakTepn3oBaTb OyHKLMM YacTen g ora
«
3HayeHve ceMsH B 9HAO0CMNEPM,CEMAA0NMN. CEMEHMN. TpoeHme
NpUpoAE U XN3HU CTpoeHune 3apogabiia OnucbiBaTh CTPOEHUE 3apogpilla CEMEHN
»
JYenoBeka JSlaboparopHas [pacTenus. [ByAONbHble pacTeHus. haconu
pabora Ne 1 W OQHOZOSbHbIE YcTaHaBnuBaTb CXOACTBO MPOPOCTKA C U'”ébPOBaH
«CTpoeHue ceMeHun pacTenus. [NpopacTtaHue 3apofbILLEM CEMEHM. 1abopatopus no
dhaconn» CEeMSIH. OnucbiBaTh CTaguv NpopacTaHus :(BKOJ'IOI'VIVI
OaTunK

OCBELLEHHOCTW.
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n/n

Tema

Ycnosus
npopacTaHus CeEMSIH

CopepxaHue

3HaueHve Boapl U
BO34yXxa Ans
npopacTaHus CEMSH.
3anacHble nUTaTenbHbIe
BELLIeCTBA CEMEHMW.
TemnepaTypHble yCroBusi
npopacTaHus CEMSIH.
Ponb cBeta. Cpoku

LleneBas ycTaHOBKa

ypoKa

MpopocTok,
0CO6EeHHOCTH

N3yuntb ponb
3anacHbIx

nnTaTesibHbIX BELWeCTB

CeEMeHN.

TemnepaTypHble
yCIoBUA NpopacTaHus

ero

Kon-Bo
yacoB

OcHoBHble BUAbl A€ATENIbHOCTU
o6y
4aloLMXCA Ha YpOKe/BHEYPOUYHOM

ceMsiH. BbIaBnsiTb oTnnynTENbHbIE
NPU3HaKN CEMSIH ABYAOSbHbIX U
OOHOZO0SbHBIX PaCTEHMUIA.
Hcnonb3oBaTb MHGOPMaLNOHHbIE
pecypchbl Ansa noaroToBKU coobLyeHms
0 poNnu CEMSIH B XMU3HU YeroBeKa.
MpoBoanTs HabnoaeHNs,
chmKcMpoBaTb UX pe3ynbTaTbl BO
BpeMsi BbINONHeHWs nabopaTopHoOii
paboTbl. CobntogaTb npasuna paboThl
B kabuHeTe, obpalleHus ¢
nabopaTopHbiM 060pyAOBaHNEM
YMeHune pabotaTtb ¢ nabopaTtopHbIM
obopynoBaHueMm, yBenuiunTenbHbIMu
npubopamu.

XapakTepn3oBaTh posib BOAbI 1
BO3[yXa B MpopacTaHuu CEMSIH.
O6BbACHATL 3HAYEHWe 3anacHbIX
nMTaTenbHbIX BELECTB B
NMpopacTaHmn CeMsiH.

O6BbACHATL 3aBUCUMOCTb
npopacTaHusi cemsiH oT
TemnepaTypHbIX YCITOBUIA.
MporHo3npoBaTb CPOKU NOCEBA CEMSIH
OTAENbHbIX KYNbTYp.

YMeHne pabotaTb C nabopaTopHbiM
obopynoBaHMEM, YBENUUUTESNbHBIMY
npubopamu.

MpodoskeHue

Mcnonb3oBa
Hue 06opyao
BaHue

BIaXHOCTU U
Temneparypbl).
OnNeKTPOHHbIE
Tabnuupl n
nnakarbl.

Pabota
«Ycnosusi
npopacTaHus
CEMSHY.
3HayeHne
BOAb! U
BO3A4yXa Ans
npopacTaHusi
CEMSIH.
Uundbposas
nabopartopusi
Mo 3Kosiorum
(patumk
OCBELLEHHOCTH
, BIaXHOCTN U
Temneparypbl).

YT 0 0g
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n/n

Tema
KopeHb, ero
CTpOEeHne n

Jluct, ero ctpoeHue
N 3Ha4eHne

Llenescka

CopepxaHue
yCTaHOBKa

Tunbl KOPHEBLIX CUCTEM  3yunTb BHELLHEE U
pacTtenunin. CTpoeHue BHYTPEHHee

KOPHS — 30Hbl KOPHS: CTPOEHUE KOpPHSA
KOHYC HapacTaHus,

BCaCbIBaHWS,

NPOBEAEHNS, AENEHNS,

pocTa. Poct

KOPHS,reoTponm3m.

BuoonameHeHus

KOpHen. 3HauyeHue

JlaboparopHas pabora
Ne2

«CTpoeHue
NpOpOCTKa»

KOpHS

Jlnct, ero ctpoeHue un N3yunTb BHeElHee U

3Ha4eHune BHYTPEHHEE CTpOeHne
BHelwHee CTpOeHMe nucTta.
nucra. BHyTpeHHee

CTpoeHue nucta. Twunbl
XWNKOBaHUA NUCTHEB.

Kon-Bo
yacoB

OcHoBHble BUAbl A€ATENIbHOCTU
oby
YaloLMXCA Ha ypoKe/BHEYpPOUYHOM

Pasnuyatb 1 onpegenatb Tvnbl
KOPHEBbLIX CUCTEM Ha PUCYHKaX,
repbap- Hbix 3K3emMnnsApax,
HaTypanbHbIX OObeKTax.

Ha3sbiBaTb 4acTn KOpPHS.
YcTaHaBnmBaTb B3aMMOCBS3b
CTPOEHUA N DYHKLNA YacTen KOpHS.
O6BACHATL 0COBEHHOCTM pocTa
KopHsi. MpoBoaunTb HabnaeHMs 3a
N3MEHEHNSIMWN B BEPXYLLEYHOWN YacTu
KOPHS B Mepuog pocTa.
XapakTepunsoBaTb 3Ha4YE€HNE
BUOON3MEHEHHbBIX KOPHEN ang
pacTeHui. lNpoBoguTb HabnaeHUs
n cbmkcmnpoBaTb NX pe3ysbTaThbl BO
BpeMs BbINOJSIHEHUA NabopaTopHon
paboTtbl. Cobntogatb Nnpasuna
paboTbl B KabuHeTe, obpalleHns ¢
nabopaTtopHbiM 060pyA0BaHNEM
YMeHue paboTaTtb ¢ TabopaTopHbIM
0bopynoBaHMEM, YBENNYMTENbHBIMU
npmubopamu.

Onpepensitb YacTv NUCTa Ha
repbap- HbiX 3K3emnnapax,
pucyHkax. PasnuyaTtb npocTble 1
CINOXHbIE NMUCTbSA. XapakTepn3oBaTb
BHYTPEHHEE CTPOEHWeE NUCTa, ero

MpodoskeHue

Mcnonb3oBa
Hue o6opyno
BaHue

ONEKTPOHHbIE
Tabnuubl 1
nnakaTbl.

Mukpockon
LndpoBoH,
MUKpornpena-
paTbl.Onek-
TPOHHblE
Tabnuupl 1
nnakaTbl.

Mukpockon
undposon,
MuKponpenap
atbl.BHyTpeH
Hee CTpoeHue
nucra.

Qo0
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MpodoskeHue

OCHOBHbIE BUAbI AEATENIbHOCTU Mcnonb3oBa 5
n/gg Tema CopepxaHue U'e"eBTF', ZE;aHOBKa L(gg(;:o o6y Hue o6opyno s
YyaloLWUXCcAa Ha ypoke/BHEYPOYHOM BaHue S
CTpoeHue 1 yHKLMM YcTaHaBnmBaTh B3aMMOCBS3b OneKTPOHHbIE
yCTbUL,. 3HayeHne nucTa CTPOEHUs U hyHKLMIA nucTa. Tabnuubl 1
ONS pacTeHns: XapaKTepn3oBaTb BU[JOU3MEHEHNA  MnakaThbl.
POTOCUHTES, NINCTLEB pacTeHUn YMeHune
ncnapeHue,ra3soobmeH. paboTtaTb ¢ nabopaTtopHbIM
JlucTonap, ero posb B obopynoBaHueMm,
XWU3HU pacTeHns. yBENUUUTENbHLIMU NpUbopamu.
Bupon3smeHeHuns
Crebens, ero Crtebenb, ero cTpoeHue u N3yunTb BHellHee OnucbiBaTb  BHellHee cTpoeHue Mukpockon
CTpoeHue U 3HayeHue CTpoeHue cTebns. ctebns,  npuBoauTb  NpUMepbl  UMPOBOIA,
Tunel cTebnen. pa3nuyHbIX TUMOB CTebnen. MUKponpenap
JlaboparopHas paboTa  BHyTpeHHee HasbiBaTb  BHYTpEHHME  4acTu aTbl.
Ne 4 «Breluree CTpoeHue cTebns. cTebna pacTeHnin n nx yHKLMN. «Ctebenb
CTpoeHune KopHeBula,  DyHKUUK crebns. OnpenensaTb BUAOU3MEHEHNSA OOHOAOMNbHbIX
KNYyGHS, NyKOBULIbI» BunonsmeHneHus HaA3eMHbIX 1 NMOA3EMHbIX MOBEroB 1 ABYAONbHbIX
CTebns y HaA3emHbIX Ha puCyHKax, (poTorpacusix, pacTeHUn»
u NON3@MHRIX HaTypasnbHbIX 06bEKTax. ONEeKTPOHHbIE
M3yyaTb 1 onnckiBaTb CTPOEHME Tabnuubl 1
rnoa3eMHblX Noberos, OTMeYaTb UX  Mnakarhl.
pasnuuus.
dukcupoBaTb pesynbTaThl
nccneposaHuin. Cobnoaatb O
npasuna paboTtbl B KabnHeTe, £
obpaleHus ¢ nabopaTopHbIM
3. OcHOBHbIe NpoLecchl XU3HeaeaTenbHoCTU pacteHui (6 Y)
8 |MuHepanbHoe nuTa- |MuHepanbHoe NnTaHue |YcTaHaBnuBaTb B3au- 1 O6BbACHATL posb KOPHEBbLIX BO- Undposas
HMe pacTeHui u pacTeHuin U 3HayeHne MOCBSI3b MOYBEHHOIO NMOCKOB B MEXaHU3Me NOYBEHHOrO nabopatopus
3HayeHue BoAbl BOAbI NUTaHWUA pacTeHUn n MUTaHuS. Mo 3KONOrnm O
Boaa kak Heobxogumoe  [yCroBuiA BHELLHEN O60CHOBbLIBaTb POJSib MOYBEHHOIO N- |(AaTYMK BRax- n
YCIIOB/E MVHEpansLHoOro [cpeasbl. TaHWSA B XWU3HN PacTEHUI. HOCTU, OCBe-
(MOYBEHHOr0) NUTaHMA. LLLEEHHOCTN)




to
00 Ne T
n/n ema
BozgywHoe
nuTaHne
pacTteHuin —
O
) 11 ObixaHne n obmeH
BELLECTB Y

/2 X 0300

CopepxaHue

M3Bne4yeHune pacteHnem
N3 NoYBbl PaCTBOPEHHbIX
B BOJ€ MUHepasbHbIX
conen. ®yHkKuuA
KOPHEBbIX BOSTOCKOB.
MepemelleHne Bogbl 1
MUHEpPanbHbIX BELLECTB
Nno pacTeHuto. 3HayeHne
MUHEpPanbHOro
(mo4BeHHOro) NuTaHuS.
Tunbl yoobpeHni n nx
pPOnb B XWU3HW pacTeHuS.
Okonoruyeckme rpynnebi
pacTEeHNIN NO OTHOLLEHMIO
K BOAe

BozgywHoe nutaHne
pacTteHnin — oTOCUHTES
YcnoBusi obpa3oBaHus
OpraHM4yecKkunx BELLECTB
B pacTteHun. 3enéHble
pacTeHns — aBToTpodbl.
"eTepoTpodbl Kak
noTpebuTenm roToBbIx
OpraHMyecKux BELLECTB.
3Ha4veHune hoTocnHTEe3a
B Npupoae

[pbixaHne n obmeH
BELLECTB Y pacTeHuin
Ponb abixaHns B XU3HU

Llenesas
yCTaHOBKa

XapakTepunsoBaTb
yCcnoBsus,
Heobxoaumble and
BO3AYLUHOIO NUTaHNS
pacteHuin. O6bACHATL
posib 3enéHbIX
NUCTLEB B

XapaktepnzoBaTtb
CYLLHOCTb npoLiecca
ObIXaHuA y pacTeHni.

Kon-Bo
yacoB

OcHoBHble BUAbI A€ATENIbHOCTU
oby
4aoLMXCA Ha YpOKe/BHEYPOUYHOM

CpaBHuBaTb 1 pasnuyaTb COCTaB U
3Ha4YeHNe opraHNYecKmx un
MUHepasbHbIX yao6peHuii ans
pacTteHuit. icnonb3oBaTtb
MHOPMaLMOHHbIE pecypcbl Ans
NoAroTOBKM Npe3eHTaLuMmn NpoekTa o
npucnoco6neHHOCTU K Boae
pacTeHW pa3HbIX IKONTOTMYECKMX

MpnBOANTE NPUMEpPLI OPraHN3MOoB —
aBTOTPOCdOB U reTepoTpodoB,
Haxo4uUTb Pasnnyusa B UX MUTAHUN.
O60cHOBbLIBaTb KOCMUYECKYHO pPOSib
3enéHbixX pacteHuin. Vicnonb3oBaTtb
NHOPMaLMOHHLIE pecypchl Ans
NMOAroTOBKMU COOBLLEHNST O ponu
¢oTOCMHTE3a Ha Hallen nnaHeTe
BbinonHATb HabnogeHns u
N3MepeHus

BocnutaHue 6epexHoro oTHoOLEHNS
K CBOEMY 3[,0POBbI0, MPUBUTHE
MHTepeca K U3y4yeHuto npegmeTa.

MpodoskeHue

Mcnonb3oBa
Hue o6opyno
BaHue

Uundposas
nabopatopus

no 3KOMOrmu
(natumk
YFNEeKNCoro
rasa "

Lincbposas
nabopartopus

Nno 3Konornun

o OonE
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n/n Tema

12 Bopopocnun,nx
MHoroo6pasue B
npupoae

CopepxaHue

pacTeHun.
CpaBHuTEnNbHasA
XapaKTepucTuka
NPOLIECCOB AbIXaHWS U
doTocuHTe3a. ObmeH
BELLECTB B OpraHM3me
KaK BaXHenLwumn
NPU3HaK XU3HN.
B3aumocsasb

LleneBas ycTaHOBKa
ypoka

YcTaHaBnueaTb
B3aUMOCBSI3b
NPOLLECCOB AbIXaHusi
n OTOCUHTES],
NpoBOAUTb UX
CpaBHeHMe.
OnpepensaTtb NoHsATHE
«0OMEH BELLLEeCTBY.
XapakTepnsoBaTb
0OMeH BelLecTB Kak
BaXHbIN NpU3HaK

Kon-Bo
yacoB

MpodoskeHue

OCHOBHbIe BUAbI AEATESIbHOCTH Wcnonb3oBa
o6y Hue o6opyno

4. MHoroo6pa3sue n pasBuTue pactutenbHoro mupa (10 u)

Obuwasn
XapakTepucTuka.
CTpoeHue,
pa3MHOXeHue
BOLOPOCNEN.
Pa3Hoobpa3zune
Bogopocnen. Otgensi:
3enéHble, KpacHbie,
Bypble Bogopocnu.
3HayeHue Bogopocnen

N3yuunTb cTpoeHue n
pa3MHOXeHne
BOOOpOCNEN

1

YaloLWKUXCA Ha YPOKe/BHEYPOYHOM BaHue
BbinonHaTb  onbIT, HabnopaTb (oatuuk
pe3ynbTaTbl U AenaTb BbIBOAbI MO YrneKncnoro
pe3ynbTaTam UCCrnefoBaHNs rasa "
Bbigenatb n onucbiBaTb Mwukpockon
CYLLECTBEHHbIE NPU3HAaKK umdposon,
BOAOpoOCnen. Xapakrepnu3oBaTtb MuKponpenap

rMaBHblE€ YepThl, fieXallmMe B OCHOBE  aTbl.
CUCTEMaTMKN BOAOPOCHEN. (OpHOKNETOUH
PacnosHaBaTb BOOoOpoOCnu Ha as BoAOpPOCIb
pUCyHKax, repbapHbiXx Matepmanax. —
CpaBHuBaTb BOOOPOCIN C XJ1laMUa0MOHa
Ha3eMHbIMW pacTEHUAMN U HaXoAUTb )

obuime npusHaku.

O6BACHATL NPOLLECCHI Pa3MHOXEHMSA

Y OAHOKIETOYHbIX U

MHOTOKJ1ETOUHbIX BOAOPOCHEN.

Mcnonb3oBaTb MHPOPMALNOHHbIE

pecypcbl AN NoAroToBKu

Co006LLEHMA 0 3HAYEHUM BOAOPOCTIEN

B NPUPOAE N XMN3HU YeroBeKa

T O WMI0
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Ne Tema

13 OTtnen MoxoBuaHble.
O6was

XapakKTepnuctmka n

3HayeHne

14 Otpen NonocemMeHHbIe.

Obwad

XapaKTepucTuka u

3Ha4yeHune

CopepxaHue Llenesas

yCTaHOBKa
MoxoBuaHbie,
XapaKTepHble YepThbl
CcTpoeHus. Knaccol:
[Ne4yéHoYHUKN 1
JTnuctocTtebenbHble, nx
OTIIMYUTENbHBIE YEPThI.
Pa3mHoxeHne
(6ecnonoe 1 NonoBsoe) un
pa3BUTUE MOXOBUAHbIX.
MoxoBuaHblE Kak
CMOpOBbIE PaCTEHMUSI.
3HayeHne MxoB B
NPUPOAE N XN3HN
yenoseka.

N3yunTb cTpoeHue u
pa3MHOXeHNe MXOB

JlaboparopHas pabora
No6
«M3yyeHne BHelLHero

ATNAAALIIAA

O6wwas xapaktepucTnka WM3ayuntb obLLyto
rONOCEMEHHbIX. XapaKTepUCTUKY
PacceneHue rofoCeMeHHbIX
ronoceMeHHbIX Mo

NOBEPXHOCTN 3EeMIN.

Kon-Bo
yacoB

MpodoskeHue

OCHOBHbIe BUAbI AEATENIbHOCTU Wcnonb3oBa
oby Hue obopyao

YaloLWUXCA Ha YpoKe/BHEYPOUYHOM BaHue
CpaBHuBaTb NpeacraBuTeENen Mwukpockon
pa3nuyHbIX Fpynn pacTeHuit otaena, Lmdposon,
AenaTb BbIBOAbI. MUKponpena
HasbiBaTb CyLLeCTBEHHbIE NPU3HaKM paTbl.

MXOB. (CparHym —
PacnosHaBaTtb npeacraButenen KrneToyHoe
MOXOBUAHbIX HA PUCYHKaX, CTpOeHMe)

repbapHbIX MaTepuanax, XuBblx
obbekTax. BblaenaTte npusHaku
NpUHaANeXHoOCTn MOXOBUOHbIX K
BbICLLAM CMOPOBbIM paCTEHNAM.
XapaKkTepn3oBaTb NpoLecchl
pPa3MHOXEHWS U pa3BUTUSA
MOXOBUAHbIX, UX OCOBEHHOCTMW.
YcTaHaBnmMBaTb B3aMMOCBS3b
CTPOEHNSi MXOB M UX BO34ENCTBUA Ha
cpeny obuTaHus.

CpaBHuBaTb BHELUHEE CTPOEHME
3eME€HOoro Mxa (KyKyLUKMHa JfibHa) 1
6enoro mxa (ccarHyma), oTMeyaTb
NX CXOACTBO M pasnuuus.
dukcupoBaTb pe3ynbTaThbl
nccrnegoBaHun.

Cobniogatb npaBuna paboTbl B
KabuHeTe, obpalleHus C
nabopaTtopHbiM 060pyA0BaHNEM

Pab6orta c rep-
6apHbIM
mMaTepuanom

BbiaBnATb 06LWMeE YepTbl CTPOEHUS U
pa3BUTUSA CEMEHHbIX PaCTEHUM.
OcBanBaTb Npuémbl paboTbl C
onpepenuTenem pacTeHun.
CpaBHuBaTb CTpPOEHME CNOpbI 1

“0 T o Mnaion



Tema

15 CemelicTBa knacca
[BynonbHble

16 CemenictBa Knacca
OpHoponbHblie

CopepxaHue

Kak CBUAETENbCTBO
6oree BbICOKOro ypoBHS
pasBuTuA
rofloCEMEHHbIX Mo
CpPaBHEHMIO CO
CropOoBbLIMM.
OcobeHHOCTU CTPOeHUSA
N pa3BuUTUS
npeacTaBUTenen Knacca
XBOWHbIE.
"lonocemMeHHble Ha
Tepputopumn Poccun. Nx

Obuwas xapakTepucTuka.

CewmeiictBa:
Po3ouBeTHble,
MoTbINbKOBBIE,
KpecTtouBeTHble,
lNacnéHosble,
CnoXHoLBeTHbIE.
OTnnuntenbHble
NpU3HaKn CEMENCTB.
3HayeHue B Npupoae u
XWU3HU YenoBeka.

Obwada
XapaKTepucTuka.
CewmeliictBa: JluneinHsbie,
JlykoBble, 3naku.
OTnnunTenbHble

Kon-Bo
yacoB

LleneBcks ycTaHOBKa
ypoka

N3yunTb 0bLyto
XapaKTePUCTUKY
CeMencTB Kfacca
[BynonbHble.

N3yunTb 00Lyto
XapaKTepUCTUKY
CeMencTB Kacca
OpHoponbHbIE.

MpodoskeHue

OCHOBHbIE BUAbI AEATENIbHOCTU Mcnonb3oBa

o6y Hue o6opyno
YaloLWMXCS Ha ypoKke/BHEYPOYHOM BaHue

XapakTepnsoBaTb NpoLECCHI
pa3MHOXEHUS 1 pa3BUTKUA
rofTIOCEMEHHbIX.

lMNporHo3npoBaTth NOCNEACTBUSA
HepauMOoHanbHON AeATENbHOCTH
yenoBeka AJ1s XXU3HN FOSIOCEMEHHbIX.
Mcnonb3oBaTb MHPOPMaLMOHHbIE
pecypcbl ANnA NOAroTOBKU
npeseHTauumn nNpoeKkTa o 3Ha4YeHun
XBOWHbIX necos Poccumn

BbI,EI,eJ'IFITb OCHOBHbIE€ NMPU3HaKn
Knacca [OBynonbHble.

OnucbiBaTb OTNNYUTENBHbIE
NPU3HaKu CEMENCTB Knacca.
PacnosHaBaTb npegcrasutenen
CEMENCTB Ha PUCYHKax, repbapHbIX
MaTepuanax, HaTyparbHbIX
obbekTax. [puMeHaTb NpUEmbI
paboThbl C onpeaennuTenemM pacTeHuN.
Mcnonb3oBaTb MHOPMAaLUMOHHbIE
pecypcbl AN NoAroToBKM
npe3eHTaumnn NpoeKkTa o ponu
pacTeHuin knacca [ByaonbHble B
npupoae N XU3Hn YenoBeka

Pa6ota c rep-
6apHbIM
MaTepuanom

BblaensaTb npu3Haku knacca
OpHoponbHbIe.

OnpepensTb NpU3HaKu genexHus
knaccos [1BynonbHble 1
OpHoponbHbIe HAa ceEMENCTBa.

Pab6ota c rep-
6apHbIM
mMaTepuanom

)U'O(J)’a



OcHOBHble BUAbI AeATENbHOCTU

YyaloLUXCA Ha

OnucbiBaTb XapakTepHble YepThbl
cemelcTB knacca OgHOAOMbHbIE.
MpuMeHATb Npuémbl paboTbl €
onpegenvTenemM pacTeHui.
MprnBOANTE NPUMEPLI OXPaHAEMbIX

Mcnonb3oBaTb MHOPMaLNOHHbIE
pecypchbl AN NOAroTOBKM
npeseHTauun NpoeKTa o
NPaKTN4eCKOM UCNOJNIb30BaHNN
pacTeHun cemMencTea
OpHoponbHbIE, O 3HAYEHUN 3N1AKOB

to
Ne Llenesas Kon-Bo
n/n Tema CopepxaHue yCTaHoBKa 4acoB oby
XU3HW YerioBeKa.
NckntountenbHas
posib 3NaKOBbIX
BUOB.
TemaTtuyeckoe nnaHMpoBaHue matepuana B 7 Knacce
«BNONOIrnA. PASHOOBPA3NE OPITAHN3MOB: XNBOTHbBLIE»
YacTtb 1. O6wme cBegeHust 0 Mupe XnBOTHbIX
UacTb 2. CTpoeHune Tena XuUBOTHbIX
YacTtb 3. MNMoguapcteo lNMpoctenwmne, unn OgHOKNETOYHbIE
YacTb 4 MNMoauapctBo MHOrokneTo4Hble
YacTtb 5 Tunbl INnockue yepsu, Kpyrnble yepsu, KonbyaTtble Yepsu
Yactb 6 Tun Monntockn Yactb 7. Tun YneHucrtoHorne
YacTb 8. Tun Xopaosble. becuepenHbie. Hagknacc Peibbl YacTb 9.
Knacc 3emHoBogHble, nnn Amdgpunbum Yactb 10. Knacc
od

Mpecmbikatowmecs, unm Pentunum Yacte 11. Knacc MNtuupl
YacTtb 12. Knacc MnekonuTtatowme, unm 3sepu Yacte 13. Pazsutne
XUWBOTHOro Mmupa Ha 3emrie

W @E Wg==

MpodoskeHue

Mcnonb3oBa
Hue o6opyno
BaHue

=}
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Ne Tema CopepxaHue Lieneaan ycTaHoBka Kor-80 0632(;?;4:':;5:: I;p%?(g:::;:g::om Wcnonb3osanme
n/n ypoKa Yyacos obopynoBaHue
3aHATUK
2/CtpoeHue Tena XuBo*  [FHbiX (2 u)
Knetka KneTka BEISIBATE CXOACTBO U CpaBHANBATE KIETKN XNBOTHBIX N pac-  IVIMKPOCKOM
Hayka uutonorus. pa3snuyne B CTpoeHUn TEHWI. undposon,
CTpoeHune X1BOTHOMN XWBOTHOM U pacTu- HasbiBaTb KNeToYHble CTPYKTYpbl XU-  MUKponpena
KNeTKu: pa3mepbl n Qop-  TENbHON KNeTokK BOTHOW KNETKMU. paTbl.
Mbl, KNETOYHbIE CTPYKTY- [enaTb BbIBOALI O NPUYMHAX pas-
pbl, UX porib B XW3Heae- NINYUST U CXOOCTBA XMBOTHOW M pac-
ATENbHOCTU KITETKW. TUTENbHOW KNETOK.
CxopncTBo U pasnuyus YcTraHaBnuBaTb B3aMMOCBA3b CTPOe-
CTpoeHuA XWUBOTHOM U HUA XUBOTHOW KNETKU C TUNOM NuTa-
pacTUTENbHON KNETOK HUA
YmeHune pabotatb ¢ nabopatopHbiM
obopynoBaHMEM, YBENMUYUTENbHBIMU
npubopamu.
TkaHn, opraHbl 1 TKaHW, opraHbl U cuctembl N3yuntb HasbiBaTb TWMbl TKAHEN XNBOTHbIX. Mwukpockon
CUCTEMbI OpraHoB opraHoB TkaHu: TKaHu:aNuTenuanbHble YcTaHaBnuBaTb B3anMOCBSA3b LmchpoBoW,
anuTenuarnbHbIe, , COeaVHUTENbHbIE, CTPOEHMSA TKaHen € UX PyHKLMAMMU. MuKponpena
coeivHNTENbHbIE, MbILLEYHbIE, HEPBHbIE, XapakTepn30BaTb OpraHbl U CUCTEMbI  paTbl

MbILLEYHbIE, HEPBHbIE,UX
XapaKTepHble NpU3HaKu.
OpraHbl u cuctembl
opraHoB, 0COGEeHHOCTH
CTPOEHMSA U PYHKLUNA.
Twvnbl cuMMETpUn
XMBOTHOrO, NX CBA3b C
06pa3oM XMIHWU.

UX XapaKTepHble

OpraHoB XUBOTHbIX.
MpuBOAUTL NPUMEpPbLI B3aMMOCBA3N
CMCTEM OpraHoB B OpraHu3me.
Bbicka3sblBaTb NpeanonoXeHus o
nocrneacTBUAX HapyLleHns
B3aVMMOCBA3U OpPraHoB U CUCTEM
OpraHoB AsiA opraHusmMa.

OnuckiBaTb B3aMMOCBA3b 06pa3a
XW3HW XMBOTHOrO M TUNa CUMMETPUM
Tena.

>T0NS



MpodoskeHue

Ne Kon-8o OcHoBHble BUAbl AEATENIBHOCTU
0 LieneBas ycraHoBKa Wcnonb3oBaHue
Tema CopepxaHue obyyaloLLmxcs Ha ypoKe/BHEYPOYHOM
n/n ypoKa yacoB obopynoBaHue
3aHATUU
3. NoauapcrBo npoctenwme, unu ( )AHOKNET< >YHble (4 4)
Cpena obuTanus, BHELW- [1aTb ODLLYH0 XapaKTte- BEIABNATH XapaKTepHEIE Mwrpockomn
CTuka noauapctea  yee ctpoerHne. Ctpoe- pucTuky Mpocrten- NpU3HaKu uncpoBoM,
MpocTtenwme. Tun HUE N Xu3HepeaTenb- wnMm, Ha npumepe Tu- noguapctea [lpocTtenwne, wunu MUKpornpena-

CapkopoBble 1
XrYTUKOHOCLLbI.
Knacc

MNAanvsAanAan 1A

Tun CapkogoBbie U
XIYTUKOHOCLIBI.
Knacc
XryTnkoHocupl

¢ © E ogeemg

HOCTb CapKOAO0BbIX Ha
npumepe amébbI-npo-

Tesl. PasHoobpa3sue cap-

KO[0BbIX

Cpepna obutanus,
CTpOeHue n
nepeaBuXeHVe Ha
npuMepe 3BrfieHbl
3eNéHon. XapakTep
nuTaHus, ero

3aBMCUMOCTb OT YCIOBUN

cpeabl. dbixaHue,
BblaernieHne un
pa3MHOXEHNE.
Co4eTaHune npusHakoB

XWBOTHOIO U pacTeHus y

na CapkogoxryTu-
KOBble

Ha npumepe 3BrneHbl
3es1eHon NokasaTb
B3aMMOCBSA3b
CTPOEHMA U
XapakTepa nNMTaHns
OT yCnoBum

On-

HOKNneTo4uHble, TUNa CapkoaoBbie
n

XKryTUKOHOCLbI.

PacnosHaBaTb npegcrasutenen
knacca CapkogoBble Ha
MUKponpenaparax, pUcyHKax,
doTtorpacumax. YcraHaBnueaTb
B3aMMOCBSA3b CTPOEHUA N PYHKLMI
opraHvM3ma Ha npumepe
amébbl-npoTeq.

O60cHOBbLIBaTL pPorb NPOCTENLLNX B

XapakTepu3oBaTb cpeny 06uTaHus
XIYTUKOHOCLIEB.

YcTaHaBnMBaTbh B3aMMOCBS3b
XapakTepa NMTaHns 1 YCNoBUi
cpenbl. O60CHOBbLIBATL BbIBOA O
NMPOMEXYTOYHOM MOSTOXEHUN
3BrNEHbl 3eJ1IEHON.

MpuBOANTL AOKa3aTenbCcTBa bonee
CNOXHOM opraHusaummu
KOJNOHManbHbIX (DOPM XIYyTUKOBbIX.
PackpbiBaTb porib XIryTMKOHOCLEB B
aKocucTemax

paTbl (ameba)

Mwukpockon
umdposon,
MuKponpenap
aTbl. (3BrneHa
3eneHas)

o ono
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MpodoskeHue

No LleneBasi ycTaHoska  Kor-BO OcHoBHble Buabl aeATenbHocT oby-  Vcnonb3osa-
n/n Tema CopepxaHue ypoka YacoB YaloLMXCA Ha ypoke/BHEypPO4HOM Hue obopyno-
3aHATUN BaHue
Tun NHdy3opun Cpepa obuTtaHus, YCTaHOBUTb BbisBNATbL XapakTepHble NpU3HaKu Mwukpockon
CTpoeHue N XapakTepHble TMna NHdysopuu. uncpoBou,
nepegpuxeHne Ha NpU3HaKK TMna MpuBoanTb npumMepbl n MUKponpenap
npumepe WHdpy3opun 1 XapakTepun3oBaTb YepThbl aTbl.
WHpY30pUn-Tydenbkn.  nokasaTb YepTbl YCINOXHEHMSA opraHusaummu (nHdy30pUA)
Cesasb YCNOXHEHUA YCNOXHEHUS B WH(Y30pMA MO CPaBHEHUKD C
CTPOEHMA MHAY30pUin C CapKOXIyTUKOHOCLLaMW.
npoLeccamm nx HabntogaTb npocTeiwnx nog,
XU3HEeAEeATENbHOCTH. MUKPOCKOMOM.
PasHoob6pasne PukcnpoBaTb pe3ynbTaThl
WHpy30pU. HabnoaeHuin.
O606WaTh UX, genaTtb BbIBOAbI.
JlaboparopHasi pabora Cobniogath NpaBunia NnoBeAeHns B
Ne'i KabuHeTe, obpaLleHuns C
4. NMoauapctBo MHorokneTo4Hble (2 )

6  [Tun O6was OOwue 4yepThbl CTPOEHUA. |I3yunTb CTPOEHUE U 1 Mwukpockon
XapaKTepucTumka 'mapa — oANHOYHbIN KN3HEeOeAaATenbHOCTb OnncbiBaTb OCHOBHbIE NPU3HAKK umdposon,
MHOMOKJTETOYHbIX nonun. Cpefa obutaHusa, |KMLWEYHOMONOCTHbLIX Ha roAliapcrea MHOFOKﬂeTOHIjbIe. MUKponpenapar

HasbiBaTb NpepcTaBuTenen Tuna
PKMBOTHbIX. Tun BHELLHEE N BHYTPEHHEE  |NpUMeEpe rmapbl, bl. (BHYTpeHHee
Knwe4vHononocTtHble. [cTpoeHne. OCOOEHHOCTN [BbIAENUTL  OCHOBHbIE KMLLIEHHONONOCTHBIX. CTpOEHNE
CTpoeHne n KN3HeOesaTEeNbHOCTH, YepThbl YCINOXHEHUSA Bbinenste 0buime YepTbl CTPOCHNS. rmppbl)
KN3HeOesaATeNbHOCTb YPOBEHb OpraHn3auun B |opraHnM3aLumm no O6bﬂc”f”" Ha NpUMEpe Hannne
CpPaBHEHUU C CPaBHEHUIO C JTyHEBOM CUMMETP Y
NPOCTENLLMMMU NPOCTENLLNMM. KWLLIEYHOMONOCTHBIX.
XapakTepu3oBaTb Npu3Haku bonee
CINIOXXHOW OpraHM3aumm B CPaBHEHUM C
NPOCTENLLMMMU
5. Tunsl Mnockue yepsu, Kpyrnbie yepsu, Konbyatbie yepsm (5 4)

7 [Tun Konbuartsle MecTa 0buTaHus, M3yunTb  ocobenHocTu 1 Ha3biBaTb yepTbl 6onee BbICOKO Lincbpoeoi

4epBu. Obuias CTpOEeHue 1 YCIOXHEHUA opraHu3aLmm KonbuaTbix Yepsen no  [MUKPOCKON.
XN3HeOesaTenbHOCTb CPaBHEHUIO C KPYTTIbIMMU.

TOoniIn
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MpodoskeHue

OcHoBHble BUAbI AEATENIbHOCTH Mcnonb3oBa
I /T.IQ Tema CopepxaHue Henescrn Kon-Bo oby A A Hue o6opyno
yCTaHOBKa yacos
YaloLWUXCcAa Ha ypoke/BHEYPOYHOM BaHue
XapakTepucTuka. CUCTEM BHYTPEHHUX B CTPOEHUU PacnosHaBaTtb npeacraButenen nabopaTtopHo
Knacc MHoroue- OpraHoB. YpoBHU KOnbYaTbIX YepBen KIlacca Ha pucyHkax, doTtorpacdusx. e
TUHKOBbIE YepBu opraHv3aLmm opraHoB Kak bonee XapakTepu3oBaTb YepTbl obopynoBaHu
YyBCTB BbICOKOOPraHn30BaHH YCINOXHEHMWSA CTPOEHUS CUCTEM e.
CBOOOHOXMBYLLMX oW rpynnbl No BHYTPEHHUX OPraHoB. OnNEeKTPOHHble
KOnbYaTbIX YepBei 1 CpaBHEHUIO C dopmynmpoBaTh BbiBOg, 00 YPOBHE -
napasnTUYecKnx NNOCKUMU U CTPOEHWSI OPraHoOB YyBCTB
KpYrnbIX Yepeen
JlaboparopHasi pabora
Ne2
«BHewHee cTpoeHne
DOX[OEeBOro 4YepBs, ero
nepeaBuxeHune,
pa3apaxnuMocTby.
JlaboparopHas pabora
Ne3
(110 yCMOTPEHNIO
yanTess)
«BHyTpeHHee cTpoeHne
6. Tun Monniocku (4 y)
8 |Knacc [BycTtBopya- [Cpena obuTaHus, BHelWw- |MI3y4nTb 0COBEeHHOCTH 1 PasnuyaTtb n onpenensTtb ABY- Lndposon
Tbl€ MOJOCKN Hee CTPOeHNe Ha NpuMe- [CTPOeHMUs Knacca CTBOpYaTbLIX MOJMIIOCKOB Ha PUCYH-  [MMKPOCKON.
pe 6e33y6kn. CTtpoenne |[BycTBOpYaTble MOS- Kax, doTtorpacdusix, HaTypanbHbIX nabopatop-

1 OYHKLUN CUCTEM BHY-
TpeHHux opraHos. Oco-

OEHHOCTU pa3MHOXEHUS

n passutud. Ponb B Npu-
poae v 3HadeHue ans

4eJ10BeKa.

JTHOCKA

obbekTax.
O6BbACHATL B3aMMOCBA3b 06pa3a

KMU3HU 1 0COBEHHOCTEN CTPOEHUS

[1BYCTBOPYaTbIX MOJITHOCKOB.
XapakTepusoBaTb YepTbl NPUCMOCO6-

JTIEHHOCTN MOJUJTIOCKOB K cpefe obu-
TaHUA.

Hoe obopyno-
BaHue. Bnax-

Hble npenapa-

Thbl.
Konnekumn

pPaKoBUH

DT O e
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n/n Tema

Knacc Hacekombie

10 Tunbl pa3BuTurA
HacekoMbIX

CopepxaHue

JlaboparopHasi pabora
Ne4

«BHelLHee cTpoeHne
PaKoBUH NPEeCHOBOAHbIX
N MOPCKMX MOJSIIOCKOB»

LleneBas ycTaHOBKa

ypoka

Kon-Bo
yacoB

7. Tvn YneHnnctoHorume (7 4)

O6L1as xapakTepucTKa, BbiABUTb OCHOBHbIE

0COOEHHOCTU BHELLHEro
CTpOEHuUS.
Pa3Hoobpa3une poToBbIX
opraHoB. CTpoeHue n
dYyHKUMKN cuctem
BHYTPEHHNX OpPraHoB.
Pa3mHoxeHune.

JlaboparopHas pabora
Nes5

«BHewHee cTpoeHne
HaCEKOMOro»

Pas3BuTtune ¢ HenosmnHbIM
npeBpaleHnem. ['pynnbl
HacekombIx. Pa3Butue ¢
MOJIHbIM
npespaleHnem. [pynnbl
HacekombIXx. Porb
Kaxagomn ctaguun

XapaKTepHble

NPU3HaKN HaCEKOMbIX

N3yuunTb
pasBuTuAa

TUMbI

OCHOBHble BUABI AEATENBHOCTH 06Y-
YaloLLMXCSA HA YpOKe/BHEYPOUYHOM
3aHATUM

dopmynupoBaTb BbIBOA, O pOSv
[BYCTBOpYaATbIX MOJSIIOCKOB B
BOAHbIX 3KOCUCTEMAX, B XN3HU
yerioBeka. YcTaHaBnvMBaTb CXOACTBO
W pasnuyusl B CTPOEHUN PaKOBUH
MornntockoB. CobntoaaTtb npaBuna
paboTbl B KabuHeTe, obpaLleHns ¢
nabopaTopHbIM 060pyAOBaHNEM

.BbigBnaTb XapaKTepHble NMpU3HaKn
HaCeKOMbIX, OnncbiBaTb UX Npu
BbIMOSTHEHUN NabopaTopHon paboTbl.
YcTaHaBnmMBaTb B3aMMOCBSI3b
BHYTPEHHEro CTPOEHMS 1 NPOLLeCcoB
XU3HEeQeATeNbHOCTM HACEKOMbIX.
HabntopaTb, mkcupoBaTb
pe3ynbTaTbl HAbnaeHWI, AenaTb
BbiBOAbl. Cobntogath npasuna
paboTbl B KabuHeTe, obpalleHus ¢
nabopaTtopHbiM 060pyA0BaHNEM

XapakTepu3oBaTb TUMbl pa3BUTUSA

HaCeKOMbIX.

O6BACHATb NPUHLMIBI
KnaccumKaumm HaceKkoMbiIX.
YcTaHaBnmMBaTb CUCTEMATUYECKYIO
NpUHAANEXHOCTb HACEKOMBIX.
BbisiBNATbL pa3nuumsa B pa3Butun
HaCeKOMbIX C MOMHbIM U HEMOJSHbIM

npeBpaLleHem

MpodoskeHue

Mcnonb3oBa
Hue 06opyno
BaHue

MOJISTIOCKOB.
ONEKTPOHHbIE
Tabnuubl

epbapHbIii
maTtepuan —
CTpO€eHune

HacekoMoro

epbapHbiii
maTtepuan —
TAMbI
pa3BuTUA
HaCEKOMbIX

)U'O(J)’a
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00
Ne LieneBcks ycTaHoBKa Kon-8o OcHoBHble BUabl AenaTenibHOCTH 00y-
n/n Tema ConepxaHme Yyamowmxca Ha ypOKe/BHeypOl-IHOM
Yypoka Yacos 3aHATUM
8. Tun XopaoBble. BecuepenHblie. Hapknacc Pbibbl (6 4)

1 Hapknacc Pbi6Obi. OcobeHHOCTU BHELHErO  M3yunTb 0COBEHHOCTU 1 XapakTepu3oBaTb 0COOEHHOCTU
Obuwas CTPOEHMS, CBSI3aHHbIE C  BHELLHEro CTPOEHUS, BHELLIHEero CTPoeHust pbib B CBA3U CO
XapaKTepucTuka, obuTtaHneM B Bofe. CBSI3aHHbIE C cpenon obutaHus.

BHellHee CTpoeHue 1 yHKLMM obuTtaHneM B Bofe. OcBanBaTb NpUEMbI paboTbl C
KOHe4YHocTen. OpraHbl ornpeaenuTenem X1UBOTHbIX.
BGOKOBOW JIMHUW, OPraHbl BbiaBnaTb yepThl
cnyxa, paBHOBECHS. NpUCNoco6neHHOCTN BHYTPEHHENO

CTpoeHusi pblb K 0OMTaHNIO B BOAE.
JlaboparopHasi pabora HabntogaTb U onncbiBaTb BHELLHEE
Ne6 CTpOeHne U 0CoOBEHHOCTU
«BHellHee cTpoeHue n nepensuxeHns pblb B xone
0COBGEHHOCTHU BbIMOSTHEHNA NabopaTopHon
nepeaBuXeHns pbibbl» paboThbl.

CobntogaTtb Npasuna NnoBefaeHns B

KabuHeTe, obpallieHuns ¢

12 BHyTpeHHee OnopHo-gBuratenbHaa  MI3yuntb BHYTpPEHHeE YcTaHaBnuBaTb B3aMMOCBS3b

CTpOeHMe pbib cucrtema. Ckener CTpOEHME PbIObl. CTPOEHMA  OTAENbHbIX  YacTeun
HenapHbIX U NapHbIX ckeneTta pbib 1 X pyHKUWN.
nnaeBHUKoB. Ckenet BbisBNATbL XapaKTepHbIe YepTbl
rosioBbl, CKeneT Xxabp. CTPOEHWSA CUCTEM BHYTPEHHUX
OcobeHHOCTN CTpOoEHNS OpraHos.
N dDyHKUMIA cnuctem CpaBHuBaTb 0COBEHHOCTU CTPOEHUS
BHYTPEHHNX OpPraHoB. N PYHKUNIA BHYTPEHHNX OPraHoB pblb
3 YepTbl 6051ee BbICOKOro N NaHUeTHMKa.
O

e

YPOBHSI OpraHu3auumu
pbib Mo cpaBHEHMIO C
NaHUETHNKOM.
JlaboparopHas pabora
Ne 7

(110 YCMOTPEHMIO

XapaKktepu3oBaTb 4YepTbl
YCINOXHEHWsA opraHM3auun pbib

MpodoskeHue

Mcnonb3oBa-
Hue o6opyno-
BaHue

BnaxHbie
npenaparhl
«PbIObI»

BnaxHble
npenapatbl
«PbIbbl».
Mopenb —
CKeneT pbibbl

O 00U
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MpodoskeHue

Ne Lienesas ycTaHoBKa OcHoBHble Buabl AesTenbHocTM oby-  Mcnomnb3osa-
n/n Tema CopepxaHue ZKa YaloLUMXCA Ha ypoKe/BHEYPOYHOM Hue obopyno-
yp 3aHATUN BaHue
«BHyTpeHHee cTpoeHne
pbI6bI»
9. Knacc 3emHoBoaHble, unu Amdnoum (4 v)

13 |CTtpoeHue u ges- XapaKTepHble YepThl N3yunTb 4epTbl CTpOEe- YcTaHaBnuBaTb B3aUMOCBS3b CTpoe- [BnaxHble
TENbHOCTb BHYTPEH- [CTPOEHMSI CUCTEM BHY- HWA CUCTEM BHYTPEH- HWSA OpraHOB N CUCTEM OPraHoB C UX  [npenaparhbl
HUX OPraHOB 3EMHO- [TPEHHUX OPraHoB 3eM- HUX OpraHoB 3eMHO- DYHKLUMAMU U cpefon 0buTaHus. «3eMHoBOA-
BOAHbIX HOBOAHbIX MO CpaBHe- BOAHbIX MO CpaBHe- CpaBHuBaTbh, 0600WaTh UH(pOpMA-  [Hble»

HUIO C KOCTHbIMMU pblBa-  [HUIO C KOCTHBIMU unto O CTPOEHUU BHYTPEHHUX Opra-
Mu. CXoOCcTBO CTPOEHUsT  |pblbamu HoB amcnbuii 1 pblb, oenatb BbIBO-
BHYTPEHHUX OpraHoB nbl.
3eMHOBOAHbIX 1 pblb Onpepensitb YepThbl 6onee BbICOKOWN
opraHvMsauum 3EeMHOBO/HbIX no
CpaBHEHUIO C pblibamu
10. Knacc MNMpecmebikatowmecs, unu Pentunum (4 4)

14 |BHyTpeHHee cTpoe- |CXOACTBO M pa3nuyus N3yuntb 4yepThbl CTpoe- YcTaHaBnmBaTb B3aMMOCBA3b CTpoe- [BnaxHble
HUe 1 Xn3Hepesn- CTPOEHMSA CUCTEM BHY- HUSA CUCTEM BHYTPEH- HWUS1 BHYTPEHHMUX OPraHoB U CUCTEM  [Npenaparbl
TENbHOCTb MPECMbI-  [TPEHHUX OPraHoB Mnpe- HUX OpraHoB NPeCMbI- OpraHoB penTunn, nx QyHKUNUN 1 «lMpecmbl-
KarLmxcs CMbIKAIOLLMXCS U 3€MHO-  [KaloLLMXCA MO CpaB- cpenbl obuTaHus. Karopecs»

BOAHbIX. YepTbl npu-
CMoco6eHHOCTH

NPEeCMbIKaLLUXCA K
KW3HM Ha cywe. Pas-

MHOXEHUe 1N pasBnuTue.

3aBUCMMOCTb roJOBOro
PKM3HEHHOro Luukna ot

TEMMepaTypHbIX yerno-
BUIN

HEHUIo C
3€MHOBOOHbLIMU.

BbiaBnaTb 4yepTbl 6onee BbLICOKOW Op-
raHM3aumm NPeCMbIKaOLLMXCA Mo

CpPaBHEHUIO C 3€MHOBOLHbIMU.
XapakTepusoBaTb NPOLIECCHI pa3-

MHOXEHWNA N pa3BUTUS OETEHbILEN Y
NMpecMbIKaloLLMXCS.
Mcnonb3oBaTb MHPOPMALNOHHbIE

pecypchbl Ansi MOAroToBKN Npe3eHTa-
LMW NPOeKTa O Fofl0BOM XU3HEHHOM
UMKne pentunuin, 3abote o

noTomMcCTBE

DT Oowme
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MpodoskeHue

OCHOBHbIe BUabl AEATENbHOCTH

\e Tema CopepxaHue Henescks ycTaoska Kor-s0 obyualoLLMXca Ha ypoKe/BHEYPOYHOM 1 cnonb3osanme
n/n ypoKa yacos obopynosaHue
3aHATUK
11. Knacc Mt |9 v)

15 ObLas xapakTepu- B3aMMOCBA3b BHELWIHETO  VI3yunTb B3aUMOCBA3b XapaKTep130BaTb OCODEHHOCTM Yygeno u-
CTUKa Kracca. CTPOEHUA 1 NpMCNocob-  BHELLHEro CTPOEHUS U BHELLHEro CTPOEeHUsi MTUL, B CBA3U C upl, Mepbs
BHeluHee CTpoeHWE  neHHOCTM NTUL, K MONETY.  MPUCMOCOGIIeHHOCTH UX NPUCMOCOBNEHHOCTbIO K MOMETY. ATULbI, MU-
nTnL, Tunbl NepbeB U UX PYHK-  NTUL K NONETY O6bACHATL CTpoeHUE U DYHKUMM Ne-  Kponpenapa-

uun. YepTbl cxoacTBa u pbeBOro NoKpoBa Tena nTuu, Tbl «[epbs
pasnuunsa NOKPoOBOB YcTtaHaBnuBaTb YepTbl CXOACTBA U ATULY
NTUL, U penTunui. pasnuuyms NOKPOBOB NTUL, U penTu-
nnn.
Jlaboparopras  pabora M3yyaTb 1 onuckIBaTL 0COBEHHOCTM
Neg BHELLHEro CTPOEHNs NTULL, B Xoae
«BHewwHee cTpoetne BbIMNOMHEHWs TaBopaTopHOIt paboTsl.
iyl CTpoetne Co6nioaaThb Npasuna paboTbl B
nepbLes» kabuHeTe, OGpaLLEHNS C
nabopaTtopHbIM 060pya0BaHNEM

16 OnopHo-gBuratenbH  /I3MeHeHus cTpoeHus N3yunTb ocobeHHoCTH YcTaHaBnmMBaTb B3aMMOCBSA3b Ckenert

as cuctema ntu cKerneTa NTuL, B CBA3U C cKkenerta BHELLUHEro CTPOEHUA N CTPOEHUA rony6s

NPUCNOCo6eHHOCTbIO K
nonéty. OcobeHHoCTH

CTPOEHUSA MYCKyNnaTypbl 1

€€ (pyHKumu. MNprnymnHel
cpacTaHus OTAENbHbIX
KOCTeln ckeneTta NTul.

JlaboparopHas pabora
Neg

« CTpoeH ne ckerneta
NTULbI»

NTUUbl,CBA3aHHbIE C

ckerieTa B CBSI3U C
NMpPUCMOCOGIEHHOCTBIO K MONETY.
XapakTepr3oBaTb CTPOEHME U
hYHKLMM MbILLEYHON CUCTEMbI MTULL.
MN3yyaTb 1 onncbiBaTb CTPOEHME
ckerieTa nNTuubl B npolecce
BbINOMHeHUs nabopaTopHoI paboTsbl.
CobntopgaTtb npaeuna paboTobl B
KabuHeTe, obpallleHus ¢
nabopaTopHbiM 060pYyAOBaHNEM

oo 030



[m]
[m]

E &P°

oy

cn

MpodoskeHue

o Kon-80 OCHOBHbIe BUabl AEATENbHOCTH Ucnonb3oBa-
Ne Lienesas yctaHoBKa 06 6 g
Y4YaloLLUMXCA Ha YPOKe/BHEYPO4YHOM | Hue 0bopyno
n/n Tema CopepxaHue ypoka yacoB BaHWe
3aHATUM
12. Knacc Mnekonutatowme, unu 3sepun(10 y)
17 |BHyTpeHHee cTpoe- |[OcobeHHOCTU CTPoeHUs  [N3yunTb CKENneT u 1 OnucbiBaTb XxapakTepHble 0COOeHHO- [BnaxHble
HWe MnekonuTaw- OMOPHO-ABUraTENbHOMN BHYTPEHHEE CTPOeHMe CTW CTPOEHMA N (PYHKLMI onop- npenaparbl
LLMX CUCTEMbI. YPOBEHb Opra- |[MIIeKONMMUTaloLWmX. HO-ABWraTeNbHOW CUCTEMBI, UCNONb- [« Kponuk»,
HU3auMn HEPBHOW CU- 3y MPUMEpPbI XNBOTHbIX Pa3HbIX ckeneTt mre-
CTEMBbI MO CPABHEHUIO C cpen obutaHus. KonuTaloLLLEero

ApYrMMu NO3BOHOYHbI-
MW. XapaKTepHble YepThbl

CTPOEHUA NULLEBapu-
TENbHOW CUCTEMbI KO-

MbITHbIX N TPbI3YHOB.
YcnoxHeHue ctpoeHns

M (PYHKLUMIN BHYTPEHHUX
OpraHosB.

[laboparopHas pabora
Ne 70

«CTpoeHnue ckeneta
MITEKOMUTAOLLNX»

MpoBoanTb HabnAeHUs n UKCUpo-
BaTb UX pe3yNnbTaTbl B XOA4E BbINOSIHE-

HUs1 nabopaTopHoi paboThl.
XapakTepn3oBaTb 0CO6EHHOCTH

CTPOEHUSI CUCTEM BHYTPEHHUX Opra-
HOB MIEKONUTAIOLLMX MO CPaBHEHMIO

C PEnTUNNSAMM.
AprymMEHTVMPOBATb BbIBOAbI O MPO-

rpeccuBHOM pa3BUTUN MNeKonuTaro-

LLMX.
Cobntogatb Npasuna paboTbl B kKabu-
HeTe, o6paleHns ¢ nabopaTopHbIM

o6opynoBaHMEM

BeeneHune (2 4.)
YacTb 1. O6wmin 0630p opraHn3ma 4enoBeka
YacTtb 2. OnopHo-aBuratenbHas cuctema
YacTtb3. KpoBb kKpoBoobpalleHue YacTb 4.
Hpbixanne Yactb 5. NuwesapeHune

TemaTnyeckoe nnaHnposaHue matepuana B 8 knacce «bNOJIOIMMNA. HEJTOBEK»

)T O »
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YacTb 6. O6bMmeH BellecTB YacTb 7. BoigeneHue
YacTb 8. Koxa
YacTb 9. DHAOKpUHHas cuctema

YacTtb 10. HepBHas cuctema

YacTb 11. OpraHbl 4yBCTB. AHann3aTopsbl

YacTtb 12. [NoBegeHne n ncuxmka

Yactb 13. NHomBuayansHoe pa3sBntue opraHuama

OcHoBHbIe BUabl AeATENbHOCTH

Ne Tema CopepxaHue Lienesan ycTaHosKa Kon-go obyyaloLmxcs Ha ypoKe/BHEYpOYHOM W cnonk3osanme
n/n ypokKa yacoB obopynoBaHue
3aHATUN
1. OpraHuam 4yenoBeka. O6Mit 0630p (5 YacoB)
Knetka: ctpoeHne, CTpoeHue opraHn3ma N3yunTb cTpoeHue, HasblBaTb OCHOBHbIE YacTu KneTku.  Mukpockon
XUMWYECKUIN COCTAB YENOBEKA:KMNETKW, TKaHU, XUMUYECKUN COCTaB OnucbiBaTb OYHKLMN OpraHonoB. undposon,
n opraHbl, CUCTEMBI KMNeTKMn TaK xe OOBACHATL MNOHATHE «DEPMEHT». MUKponpena
XU3HeOesaTenbHoCT  opraHoB. MeToabl npoLecchl PaznuuyaTb npouecc pocTta 1 npouecc parTsl,
N3Yy4YeHNs XnBbIX XU3HeOeaTeNnbHOCTH pasBuTUA. nabopaTopHo
OpraHM3MOB: OnucbiBaTb NpOLECC AeneHuns e
HabniogeHue, KneTku. BeinonHsaTb nabopatopHbii  060pynoBaH
N3MepeHue, onbIT, HAbNAATb NpoUCxoaaLme
3KCMEPUMEHT. ABNeHus, MKCMpoBaTb pe3ysbTaThl
JTabopaTopHasa paborta HabnoaeHusa, genaTb BbIBOAbI.
Ne Cobniogatb npasuna paboTbl B
’ - KabuHeTe, obpalleHns ¢
nabopaTtopHbiM 060pyA0BaHNEM
TkaHu CTpoeHue opraHM3mMa 0606wt 1 YyrnybuTb Onpenensitb NOHATUA: «TKaHb, Mukpockon
yenoBeKa:KIeTKu, 3HaHUA y4almxca o «CUHArC», KHENPOrnmna». undposon,
TKaHW, opraHbl, CUICTeMbl  Pa3HbIX BUAAX 1 TUNOB HasbiBaTb TUMbI 1 BUAbl TKAHEN MUKponpena

opraHoB. MeTtoabl
N3Y4YeHNs1 XMBbIX
OpraHM3MOoB:
HabnogeHve,

TKaHen yenoBeka

NMO3BOHOYHbIX XUBOTHbIX.
PaznuuyaTb pasHble BUAbI U TUMbI
TKaHen. OnucbiBaTb 0COOEHHOCTU
TKaHel pasHbIX TUMOB.

paTbl TKaHEN

O'OU)EI‘
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MpodoskeHue

OcHoBHble BUAbI AEATENBHOCTU

Ne eneBas ycTaHOBKa Kon-so Vicnonb3oBaHue
Tema CopepxaHue L y 0byyvaloLmMxcs Ha ypoKe/BHEYPOUYHOM
n/n ypoKa 4yacoB obopynoBaHue
3aHATUU
flabopatopran paGora Ne Cobniogath Npasuna obpalleHns ¢
2 «KneTtkn n TkaHu nop, MUK ‘EI"( o Mp paty
MUKPOCKOMOM» POCKOMOM.
CpaBHMBaTb UNNKOCTPALIUA B
yyebHuKe C HaTypanbHbIMK
obbekTamu. BbinonHaTb HabnwoaeHne
C NOMOLLbIO MUKPOCKOMa, ONUCbIBaTb
pe3ynbTaTbl. Cobntogats npasuna
paboTbl B KabuHeTe, obpaLleHns ¢
nabopaTopHbIM 060pyAOBaHMEM
2. OnopHo-gBuratenbHasa cucrema. (8 4yacos)
3 |Ckener. CtpoeHune, |Onopa u ABMXEHME. N3yunTtb cTpoeHue, 1 Pabora
cocTaB 1 coeamHeHne |(OnopHo-aBuraTenbHas  |cocTaB U TUMbI
< . HasbiBaTb YacTu ckeneTa. MYJISI)KOM
KOCTeN. cuctema. Metoapl coeMHEHNS KOCTeNn
OnucbiBaTb YHKLUMKN CKeneTa. «Ckenet
Tlaboparophas VISYHEHNA XBbLIX OnucbiBaTb CTPOEHME TpyOUaTbIX yernoBeka»
patora Ne 3 OPTarHN3MOS. KOCTEN u cT ogHme C CTpayBa nabopatopHoe
«CTpoeHue KoCTHOM |HabniogeHne, uamMepenne, P y ) ’ parop
PackpbiBaTb 3Ha4YeHMe HafKOCTHMLbI, (06opynoBaHne
TKaHVD oKCnepnuMenT XpsilLa, CycTaBHOW CYMKM, rybyatoro |gns
TlaboparopHas Bz u;C',I'BZ KOCTHOMg3I'OB,Orl7IyI'IOJ'IOCTI/I ﬁ oBefeHuns
pabota Ne 4 «CocTaB - ’ > [1POBEA
KocTen» XXENTOro KoCTHOro mo3ara. O6bLACHATL |OMNbITOB.
3Ha4YeHMe COCTaBHbIX KOMMOHEHTOB  |[ONEKTPOHHbIE
KOCTHOM TKaHW. BbinonHAaTb Tabnuubl 1
nabopaTopHble onbITbl, PUKCUPOBATb. |Ny1aKaThbl
4 |Ckenet ronosbl CkeneT ronosbl n N3yunTb CcTpoeHue 1 1 ONMCBIBATH C MOMOLLBIO MAMKOCTPALMN Pab6ota c
TynoBuLLa Tynoeuwia. Ckenet 0COOEHHOCTU cKeneTa B yueBHMKe CTPOeHMe Yepena. MYJISKOM
KOHEYHOCTEN. rosioBbl N TYNOBULLA HasblBaThb OT/AENbI NO3BOHOUHMKA U «Ckenet
CTpoeHune ckeneTa ) YACTU NO3BOHKA. yerioBeka»
NMOSICOB KOHEYHOCTEN, PacKpblBaTh 3HaueHe YacTeil ONEKTPOHHbIE
BEPXHEN N HNXHEN NO3BOHKA Tabnuubl 1
KOHEeYyHocTen nrakartbl

O6BACHATL CBA3b MEXAY CTPOEHNEM
N PYHKUMAMN NO3BOHOYHMKA, rPYAHON
KINeTKM

DT OoNS



Ne
Ne
n/n Tema

Ckenet
KoHeuHocTew IN.p
MepBas nomoLb
npu TpaBmax:
pacTaXeHun CBA3OK,
BbIBUXax CyCTaBOB,
nepenomax Kocteun
Mbiwubl

g

b ro

D

X

g

ro

CopepxaHue

CkeneT KoHe4yHoCTen
CTpoeHne ckeneTta
NMoOSICOB KOHEYHOCTEMN,
BEPXHEWN N HUXHEN
KOHEYHOCTEN.
«MccnepoBaHune
CTPOEHUA NNe4YeBOro

Onopa u gBuxeHune.
OnopHo-gBuUraTenbHas
cuctema.
Mpodunaktuka
TpaBmaTuama. lNepsas
NoMOLLb NpY TpaBmax
OMOpHO-ABUraTeNbHON

Onopa u gBuxeHue.
OnopHo-gBuraTenbHas
cuctema. Metoabl
N3YYeHNs1 XNBbIX
OpraHM3MOoB:
HabnogeHve,

Llenesas Kon-8o
yCTaHOBKa yacos
MN3yunTb cTpoeHue 1
ckeneTta MNosiCoB U
CBOOOAHbBIX
KOHeyHocTen

N3yunTb Nprémsl
nepeon NOMoLy B
3aBNCUMOCTU OT BUAA
TpaBMBbl.

PackpbITb CBA3b
YHKUNN N CTPOEHNS,
a Takxe pasnuumi
MeXAy rnagkumm un
CKeneTHbIMU
MbILLLLAMW YENOBeEKa.

OcHoBHble BUAbI A€ATENIbHOCTU
oby

YaloLMXCA Ha YpoKe/BHEYPOYHOM

HasblBaTb YacTu cBOOOAHbIX

KOHEYHOCTEN N NOSICOB KOHEYHOCTEMN.

OnucbiBaTb C NOMOLLBIO

WNNIOCTPaLMin B y4ebHKe CTpoeHne

cKerneTa KOHeYyHocTel.
PackpbiBaTb NpUYUHY pasnnyma B
CTPOEHUM NMosica HUXHUX

KOHEYHOCTEN Y MYXUYUH U XEHLLUH.
BbIsBNATL 0COBEHHOCTU CTPOEHNUS

cKeneTa KOHe4YyHoCcTen B xoae

HabnoaeHns HaTyparnbHbIX 0O bEKTOB

Onpepnenstb NOHATUS:
«PacTsaXeHMe», «BbIBUXY,
«nepenomy. HasbiBaTb Npu3Hakn

pasnn4yHbIX BULAOB TPABM CYCTaBOB U
kocTen. OnucbiBaTb NpUEMbI NEpPBOW

NMOMOLLY B 3aBUCMMOCTM OT BUAA
TpaBMbl. AHanNM3npoBaTh U

06o6waTb nHdopmaumio o TpaBMax
OMOPHO-ABUIraTENbHON CUCTEMbI U
npuémax oKkasaHuns NepBon NOMOLLN

B XOA€e pa3paboTku u

OCYyLLUECTBIIEHUA rOA0BOIro nNpoeKTa

«Kypchbl nepsoi nomoLum ans

PackpbiBaTb CBA3b OYHKLMN 1
CTPOEHUA Ha NpUMepe pasnmyunn
MeXAy rmagknuMm n CKeneTHbIMU
MbILIL@AMW, MAMUYECKUMU 1
XeBaTenbHbIMY MbILLLAMMU.
OnucbiBaTb C NOMOLLbIO

WNNCTpaLmii B y4eGH1Ke CTpoeHne

CKeNneTHOW MbILLLIbI.

MpodoskeHue

Mcnonb3oBa
Hue o6opyno
BaHue

Pa6ota ¢
MYTISI)KOM
«Ckenert
yeroseka»
ONEKTPOHHbIE
Tabnuubl 1
nnakaTbl

Pa6ota ¢
MYISI)KOM
«Ckenert
yeroBeka»
OnNeKTPOHHble
Tabnuubl 1
nnakaTbl

Mukpockon
undposon,
MuKpornpenap
aThl
MbILLEYHOM
TKaHW.
OnNeKTpPOHHbIE

DT O 0
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MpodoskeHue

OcHoBHble BUAbI AEATENBHOCTU

[o] -
:/_n Tema CopepxaHue LleﬂeBéi/s;l) ggaHoBKa f;:ozo 0byyaloLLMXCst Ha YPOKE/BHEYPOYHOM VCI)%Z%J;ZZ%?;HMM:
3aHATUM
MpakTnyeckan paborta: o
M3yueHme OnucbiBaTb YCNOBUA HOPMarbHOM
DACTIONOXEHNS MbiLLiL] paboTbl CKENETHBLIX MbILLIL,
FONOBLI» HazbiBaTb OCHOBHbIE IPyMMbl MbILLLL.
PackpbiBaTb NpUHLMN KPensieHns
CKENEeTHbIX MbILLUL, pa3HbIX YacTew
Tena.
BbIsaBnATL 0CO6EHHOCTM
pacnonoXeHnss MUMUYECKUX U
XeBaTesbHbIX MbILLL, B XOA€
HabnoaeHns HaTypasibHbIX 06bEKTOB
8  |Paborta MbiLuLy Onopa v ABUXeHNne O6BLACHUTL MEXaHU3M 1 Lincdposas
OnopHo-ABuratenibHaa  [paboTbl MbiLL, W OnpenenaTL NOHATUA nabopatopusi
cuctema. Metogpbl NPUYMHBI HACTYNNeHNs “MBILILbI-aHTarOHNCTB, no cpmsmonormu
N3yYEHUS XUBbIX yTomneHus. CpaBHUTb «MBILLLI-CNHEPTNCTBI. ObbACHATS (mBaTumnk
OpraHIaMOB: nMHaMUYECKYIO YCNoBMA ONTUManbHON paboTbl MblLLL, cunomep)
HabnogeHne, N3aMepeHne,|CTaTuyeckyto paboTy OnuceiBate ABa BUAA PaGOTHI MbILL.
SKCTIEDUMEHT MBILLILL, OB6BACHATL NPUYMHBI HACTYMNEHNS
YTOMJIEHWS MbILLL, U CPaBHUBATb
[AVHAMWYECKY0 N CTaTUYECKyto paboTy
MbILLIL, MO 3TOMY MPU3HAKY.
dopmynupoBaTb NpaBusia MmrueHbl
hM3NYECKUX Harpy3okK
3. KpoBb 1 KpoBoobpallieHue (9 4acos)

9 |BHyTpeHHss cpena.  [TpaHCMOpT BELLECTB. N3yunTb BHYTPEHHIOKO 1 Mukpockon
3HaueHue KpoBU 1 ee BHyTpeHHsA cpeaa cpeny opraHuama OnpenenaTe NOHATUA: «TOMEOCTa3, |\ 4ynopoi,
coctaB OpraHM3ma, 3HauyeHue eé |4ernoBeka, eé «(POPMEHHBIE SNEMEHTbI KPOBUY, MWKponpena

HOCTOSIHCTBA CTpOeHMe, COCTaB M «MNasmar, «aHTUTeH», «AHTUTENO». |
KpoBeHOCHas 1 chyHKLMM. O6BbACHATL CBA3b MeXay TkaHesow
numdaTueckas KUAKOCTbIO, NMMAON 1 Nna3mo

cuctembl. Kposb. JTumda.
MeToabl n3y4yeHns XuBbIX
OpraHN3MoB:

uaAnINnouue 2aAMenauUus

KpOBW B OpraHu3me.
OnucbiBaTb OYHKLMN KPOBW.
Ha3sbiBaTb (pyHKLMM SpUTPOLMTOB,

TPOMGOLIMTOB, NEVKOLUTOB.

o T Oowg

nl



—O()

8 NE

Tema

10 [BuxeHne KpoBu Nno
cocyaam.

11 Perynsauns paboTbl

cepiua u cocynos.
MpepynpexaexHue

3aboneBaHun

cepaua 1 cocy/ioB.

CopepxaHue Llenesasn
yCTaHOBKa

3KCMEPUMEHT.

NabopaTopHasa paboTa

Ne 5 «CpaBHeHune KpoBu

yernioBeka C KpoBblO

NArYLWKN»

TpaHcnopT BeLeCTs.
KpoBeHocHas u
numdaTnyeckas
cuctembl. KposHoe
OaBreHune v nyrnbC.
MeToabl U3yyeHus
XUBbIX OPraHM3MOB:
HabnogeHue,
N3MepeHue,
3KCMEPUMEHT.
MpakTuyeckas pabota
«Onpepenenune YCC,
CKOpPOCTM KPOBOTOKa»,
«ccnepoBaHne
penekTopHoro

N3yunTb NpuymHbI
OBUXEHNS KPOBY MO
cocyaam.

KpoBeHocHas n N3yunTtb paboty

numdaTtuyeckas cepaua ot
cuctembl. Bpep du3nyeckux
TabakoKypeHus. Harpy3ok 1 BAvAHWS

Kon-Bo
yacoB

OcHoBHble BUAbl A€ATENIbHOCTU
oby
YaloLMXCA Ha YpoKe/BHEYPOUYHOM

OnucbiBaTb BKNag, pycCKoW Hayku B
pa3BuUTUE MEOULMHBI.

OnucbiBaTb C NOMOLLBIO
UNCTpaumMin B ydebH1Ke npouecc
CBEpTbIBaHMA KPOBU U dharoumnTos.
BbinonHATL nabopaTopHble
HabnoaeHUs C NOMOLLbIO
MUKpocKorna, hukcnpoBaTb
pe3ynbTaTbl HAbNAeHWI, AenaTb
BbIBOAbI.

Cobnioagatb npaBuna paboTbl B
KabuHeTe, obpalleHus ¢

OnucbiBaTb C NOMOLLbIO
UNNIOCTPaLMM B y4eOHNKE CTpOeHNe
cepaua u nNpouecc cepaeyHbIX
cokpaLleHmi. CpaBHMBaTb BUAbI
KPOBEHOCHbIX COCYZI0B MEXAY
cobo.

OnucbiBaTb CTPOEHME KPYroB
KpoBoOOpaLLeHus.

MNoHumaTb pasnuune B
MCNOfb30BaHMM MpunaraTenbHOro
«apTepuanbHbIny NPUMEHUTENBHO

PackpbiBaTb NOHATUSA:
«TPEHMPOBOYHbIN 3(PPEKTY,
«byHKUMOHanbHasa npobay,
«AaBsLLasn noBA3Kay, «XryT».

MpodoskeHue

Mcnonb3oBa
Hue o6opyno
BaHue

Uundposas
nabopatopus
no
dunsmonoruu
(oatumnk YCC)

Lincbposas
naboparopus

no
cmsnonorun

TO WIO
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112 O606LeHne o Teme

3
BnusHue
dm3nyeckunx
ynpaxHeHUn Ha
cepaeyvHo-cocyam

cn

LleneBcks ycTaHOBKa

CopepxaHue
Aep ypoka
XUBbIX OPraHN3mMoB: dakTopoB
HabnoaeHne, OKpYyXatLen
N3MepeHue,
3KCMNEPUMEHT

MpakTnyeckan pabota:
«[doka3aTenbCcTBO Bpeaa

YKpenneHue 300poBbs.  BocnutaHue
Bnusanune pumsnyeckmx 6epexHoro
yNpaxHEHUN Ha opraHbl  OTHOLUEHWST K CBOEMY

N CUCTEMbI OPraHoB. 3[0pOBbIO, NPUBUTUNE
MeTopbl U3y4eHus WHTepeca K N3y4eHnto
XUBbIX OPraHU3MOB:

HabnogeHue,

n3mepeHne,3KcnepmmeH
T. lMpakTnyeckas
paborTa:
«PyHKUMOHanbHas
cepAaevHo-cocyaucTas

Kon-Bo
yacoB

OCHOBHble BUABI AEATENBHOCTH 06Y-
YaloLLMXCSA HA YpOKe/BHEYPOUYHOM
3aHATUM

O6BACHATL BaXHOCTb
cUcTeMaTMyecKnx uanyeckmnx
Harpy3oK a9 HopMasbHOro
cocToaHuA cepaua. Pasnuyatb
NPU3HaKW pasnuyHbIX BUAOB
KPOBOTEYEHUN.

AHanusupoBaTtb 1 0606LWwaTb
NHOPMALMIO O NOBPEXAEHUAX
OpraHoB KPOBEHOCHOW CUCTEMBI U
npuémax okasaHunsa NnepBon NOMOLLN
B XO/le NPoaonXeHnsa paboTbl Hag,
roToBbIM NPOEKTOM «KypcCbl nepBom

Paznnuatb NPU3HaKN pa3finyHbIX
BNOOB KPOBOTEYEHUN.
OnucbiBaTb C NOMOLLbIO
UNNICTpaLmMin B y4eOHNKe Mepbl
OKa3aHus NepBor NMOMOLLN B
3aBUCUMOCTM OT BUAA
KpOBOTEYEHUS.

BbInonHaTb onbIT — 6paTtb
(PYHKLMOHaNbHY Npooby;
dukKcmpoBaTb pe3ynbTaThl;
NPOBOANTb BbIYMCIEHUS U AenaTb
OLEHKY COCTOSIHMA cepaua no
pe3ynbTaTam onbiTa.

Cobniogatb npasuna paboTbl B
KabuHeTe, obpalleHus
nabopaTtopHbiM 060pyAoBaHNEM.
AHanuaupoBaTb 1 0606LaTb
NHOPMaLMIO O NOBPEXAEHNAX
OpraHoB KPOBEHOCHOW CUCTEMBI U
npuémax oKasaHus Nepsoi NOMOLLU
B XOle NPOoAoIXeHnsa paboTbl Hag,

MpodoskeHue

Mcnonb3oBa-
Hue obopyno-
BaHue

(apTepuanbH
oro
AaBneHuns)

Lundposas
nabopatopus
no
dunsmonoruu
(natumnk YCC
n
apTepuanbHor

oo 10
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MpodoskeHue

OCHOBHbIe BUabl AEATENbHOCTH

Ne Tema CopepxaHue Lieneaan yCTaHOoBKa Kon-eo obyyarloLmxcsi Haypoke/BHeypPO4HOM W cnonb3osanme
n/n ypoka yacoB obopynosaHue
3aHATUN
4 |ObixaTenbHasa cuctem®  [a (5 yacos
T3~ CTpOEnne Nerkux.  LpIXanAne. [pIXatenbHas  VI3ydnuTb CTpOEenne OnncCbIBaTh CTPOEHNE NETKNX Yeno-  LnuppoBad
[a3006MeH B nerkux cuctema. Fla3oobMeH B JIErkUX U MeEXaHU3M Beka. OO6bSCHATL NpenmMyLLecTBa nabopaTtopus
N TKaHsX. NErkmx n TkaHsax. Meto-  rasoobmeHa. anbBEOoNAPHOro CTPOEeHNA NErknx No Mo IKONormm
Obl U3YYEHUs XMBbIX Op- CPaBHEHWIO CO CTPOEHUEM NETKNX Yy  (AaT4uK OKu-
raHM3moB: HabnoaeHne, npeacTaBUTeEnNen opyrux KNaccos no- Cw yrnepoaa,
n3MepeHne,akcnepu- 3BOHOYHbIX XUBOTHbIX. Kucnopoaa,
MEHT. PackpbiBaTb ponb reMorfiobuHa B BMAXHOCTK)
NabopaTopHas paboTa razoobmeHe.
Ne 6 «CocTaB BbIinonHATL nabopaTopHbI OMbIT,
BAbLIXaeMOro u JAenaTtb BbIBOJ, MO pe3ynbTatam
BblAbIXaeMOro BO34yxa» onbiTa. Cobnioaatb npaeuna padoThl
B kKabuHeTe, obpalleHns ¢
nabopaTtopHbiM 060pyA0BaHNEM
14 [OpixaTenbHble LbixaHwue. CdopmupoBaTtb OnucbiBaTb yHKUMKM anadparmbl. Lncdbposas
OBVXEHMSA [bixaTenbHaa cuctemMa. 3HaHUSA 0 MexaHu3me HasblBaTb opraHbl, y4acTeywowme B nabopatopus
Bpen TabakokypeHus. OblXaTenbHbIX npouecce AblXaHus. no
MeToabl U3yyeHus OBUXEHUN, pa3BnBaTb BbINnonHATL NabopaTopHbIv ONbIT HA  hu3nonorum
XUBbIX OPraHM3MOB: NoHATHE rOTOBOW (UNWN M3rOTOBMEHHON (BaTumk
HabnoaeHne, CaMOCTOATENBHO) MoAenw, YacToThl
N3MepeHue, HabngaTb NponcxopsLne ABeHNs '
3KCMEPUMEHT. 1 OnucbiBaTb NPOLLECCHI BOOXA U
INabopatopHas paboTa Bblgoxa. Cobntogatb npaeuna
Ne 7 «[bixaTesnbHble paboTbl B KabuHeTe, obpalleHns C
- nabopaTopHbIM 060pyAOBaHNEM
15 bonesHn opraHoB [ urneHa opraHos lMo3HakoMUTbCA C PackpbiBaTb noHATNe Lindpposas
OblXaHus AblxaHus. 3abonesaHns  OCHOBHbIMM BUOAMU «KU3HEeHHasa éMKOCTb NErknx». nabopartopus

OpraHoB AblXaHus U X
npeaynpexaeHue.
NHdekunoHHbIe

3abonesaHun
OpraHoB OblXaHus,
BbISABUTb MyTU

O6bACHATb CYTb onacHocTu
3abonesBaHus rpunnom,
Tybepkynésom  nérknx, pakom

Nno 3Konornun

hw
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n/n Tema

16 3HayeHne nuwm n eé
cocTaB

Conepxahue Llenesas Kon-8o
yCTaHOBKa yacoB

3abonieBaHnA 1 Mepbl UX 3apaxeHns U Mepbl

npochunakTukn. Bpen NpoUNaKkTUKH.

TabakoKypeHusi.

MpakTuyeckas paborTa:

«Onpepgenenue

3anbINIEHHOCTU BO3yXa»

5. MNMuuweBapuTenbHasa cuctema. (7 4acosB)

MuTanue. N3yunTb 3Ha4eHne u 1
MuweBapeHme. CTPOEHME Pa3NINYHbIX
MuweBaputenbHas opraHos

cuctema. Metoapl NULLIEBAPEHUS.

N3Y4YeHNs1 XMBbIX

OpraH1M3MOB:

HabnogeHve,

N3MepeHue,

3KCMEPUMEHT.

MpakTuyeckas pabora:

OcHoBHble BUAbl A€ATENIbHOCTU
o6y
YaloLMXCA Ha ypoKe/BHEYpOUYHOM

HasbiBaTb (pakTopbl,
CrnocobCTByOLLME 3apaXeHUIO
Ty6epKynéaom Nérkux.

HasbiBaTb Mepbl, CHUXatoLme
BEPOATHOCTb 3apaxeHus
6onesHsaMU, NnepeaaBaeMbIM1 Yepes
BO3ayX. PackpbiBaTb crnocob
ncronb3oBaHus dnooporpadun ona
ANarHOCTMKM NaTOreHHbIX
N3MeHeHU B NErknx. O6bACHATb
BaXHOCTb FMrMeHbl MOMELLEHUI U
AblXaTenbHON MMMHACTUKK NS
300pOBbS YENOBEKA.

MpoBoauThL ONbIT, UKCUpPOBaTb
pe3ynbTaThl M AenaTtb BbIBOA MO
pe3ynbTaTam onbiTa.

CobniogaTtb NpaBuna paboTtbl B
KabuHeTe, obpallieHuns ¢

OnpepnenaTtb NoHATHE
«nuuweBapeHne». OnuceiBaThb C
MOMOLLLbIO UMMKCTPaLuin B yuebHmke
CTpOEHMe NuLeBapuUTENbHOM
CUCTEMBI.

HasbiBaTb (pyHKLMM pa3nnyHbIX
OpraHoB nuLeBapeHuns.

Ha3biBaTb MecTa BrnageHuns
nueBapuTenbHbIX xenés B
nuesapuTenbHbIA TPaKT.
BbINnonHATL OnbIT, CpaBHUBaTL
pe3ynbTaTbl HabnAEHUS C

MpodoskeHue

Mcnonb3oBa
Hue 06opyao
BaHue

(oatuuk
oKucu
yrnepoga)
nabopaTtopus
no
duzunonoruu
(oatuuk

OneKTPOHHblE
Tabnuubl 1
nnakarbl.
Lincbposas
naboparopus
Mo 3KOJ0rmm
(oaTumk pH)

oTovg

O
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MpodoskeHue

«Onpepenexue TpeHu-
pOBaHHOCTM OpraHn3ma

Nno yHKLMOHaNbHOM
npobe»

«00LWKIN 0OMEH».

MaMu NUTaHUS.
MpoBOAUTL OLEHNBAHUE TPEHMPO-
BAHHOCTU OpPraHn3ma c NoMOLLbHO
PYHKLMOHaNbHOW Npobbl,
cbvkcmpoBaTh pe3ynbTaThl U Aenatb
BbIBOA, CPaBHMBas
9KCMepUMEHTarbHbIE AaHHbIE C
3TaNIOHHbIMU

Ne T Llenesas Kor-B0 OcHoBHble BUAbI AEATENIbHOCTH Mcnonb3oBa
n/n ema CopepxaHue yCTaHoBKa yacos  °0Y Hue obopyao
YyaloLWwuxca Ha ypoke/BHEYpOUYHOM BaHue
17 MNuweapenune B [MuTaHue. PackpbiBaTb (PyHKLMM 1 PackpbiBaTb dyHKUMM critoHbl.Onun-  Lindposas
poToBoi1 nonoctn u B ullesapeHue. CMIOHbI U XeNyA04HOro CbIBaTb CTPOEHWE XeNyL04HOM na6opatopus
xenyake MuwesaputensHas Coka Ana  npouecca CTeHKW. Ha3blBaTb akTUBHbIE no skomnoruu
cuctema. Metoabl nuiesapeHus. BELLEeCTBa, AENCTBYIOLLME Ha (oatuuk pH)
N3YYeHNs XMBbIX NULLLEBON KOMOK B XeENyaKe, U ux
OpraHn3MmoB: yHKUMN.
HabnoaeHue, BbinonHsaTbL nabopaTopHble OnbIThI,
n3mepeHune, HabnoaaTb NpoucxoasLumne ABMeHUs
3KCMEPUMEHT. 1 genatb BbIBOA, NO pe3ynbTatam
NabopaTopHas paboTa HabnoaeHuin.
Ne 8, 9 «[elicTBre Cobniopgatb npaBuna paboTbl B
(hEepMEHTOB CJItOHbI Ha KabuHeTe, obpalleHus ¢
6. O6meH BeluecTB U 3Heprun. ButamuHsl ( 3 4acoB)
18 [Hopmbl nuTaHua PauuoHanbHoe nuTaHue. |YCTaHOBUTb 3aBUCU- 1 OnpenensaTb MNOHATUS «OCHOBHOWN Lundposas
HopMmbl 1 pexum nuta-  [MOCTb MeXAy TUMOM 0OMeH», «0bLLMIN 0OMEHY. nabopatopus
HUS. \neaTenbHOCTU Yeno- CpaBHMBaTb OpraHn3m B3pocinoro u  |no guauono-
MeToabl U3yyYeHns Xu- BEKa 1 HopMamu nu- pebé&Hka no nokasartensam ocHoBHoro [TMNW (paTtumk
BbIX OPraHN3MOB: Ha- TaHus, Yepes3 OCHOB- oOMeHa. 4acToTbl Abl-
ontogeHne, U3MepeHne.  |[Hble MOHATUS: Ob6bACHATL 3aBUCUMOCTb Mexay TU- [xaHusa, YCC,
MpakTnyeckas pabota: |«OCHOBHOW OOMEHY. Nnom AeATenbHOCTN YenoBeka 1 HOp- |apTepuanbHo-

ro nasneHunsa)
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MpodoskeHue

01
Ne T LleneBas ycTaHoBKa Kon-Bo OCHOBHbI@ BiAIbI AGATENLHOCTH Wcnonb3oBaHue °
i ema CopepxaHue ypoka 4acoB obyyaloLmxcs Ha YpoKe/BHEYPOYHOM 06Opy/I0BaHMe o)

3aHATUN b
8. Koxa. (4 yacos) o
19 Ponb KOXW B Ponb KoXu B PackpbiBaTb posb KnaccuuumposaTtb NpUymHBbI Lndposas
Tepmoperynauun Tepmoperynauun. KOXWu B 3ab0oneBaHUn KOXM. nabopartopus
3akanuBaHue. Oka3aHune TepmMoperynaumin. Ha3biBaTb NpU3HaKu oxora, no
nepBov NMOMOLLM Npu OnucbiBaTh Npuémbl 06MOPOXEHUSA KOXMW. chusnonorum
TEMNI0BOM ¥ COJTHEYHOM  MEPBOM MOMOLLM MpK OnucbiBaTb MePbI, MPUMEHSAEMbIE haTtymk
TEnJ10BOM " npu oXxorax, 06MopOXeHUAX. TemMnepartypbl

OnucbiBaTb CUMNTOMbI CTPUTYLLLETO
nuLas, YeCoTKu.

HasbiBaTb Mepbl NpodunakTnku
NHMEKLMOHHBIX KOXHbIX
3aboneBaHuin. OnpenensTb NOHATUE
«Tepmoperynauusay. OnucebiBaTtb
CBOMCTBA KOXMW, MO3BONAOLNE EN
BbINONHATL (PYHKLMIO OpraHa
Tepmoperynsaumu. PackpbiBaTtb
3HaYyeHune 3aKanuBaHus ans
opraHusma.

OnucbiBaTb BUAbI 3aKanmBaroLLMX
npouenyp.

HazbiBaTb NpU3HaKy TEMNOBOro
yAapa, ConHeYHoro yaapa.
OnucbiBaTb NPUEMBI NEPBON NOMOLLU
npu TENSIOBOM yAape, COMHEYHOM
yaape.

AHanuauposaTb 1 0606LaTb
NHOPMaLUIO O HapYLLUEHMSAX
TepmMoperynsuum, NoBpeXaeHNsX
KOXM 1 NpMémax okasaHusi NepBomn @)
MOMOLLM B XOAie 3aBepLUeHNst paboThl
Hag npoekTom «Kypchbl nepBo

"0
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MpodoskeHue

OCHOBHbIe BUabl AEATENbHOCTH

Og-=030)

o

Ne Tema CopepxaHue Henesas ycranoska Kon-Bo 06yyaloLLMXCA Ha YpOKEe/BHEYPOUHOM Vicnonbsosative
n/n ypoka Yyacos obopynosaHue
3aHATUU
10. HepBHas cucrema (5 yacos)

20  ABTOHOMHbIN OTAEN HelporymopanbHas N3yuntb cTpoeHune un HasbiBaTb ocobeHHOCTM pabotbl  Liudposas
HEPBHOWN CUCTEMbI.  perynaums npoLeccoB 3HauyeHune aBTOHOMHOrO OTAena HepBHoW  nabopartopus
HelporymopanbHasa Xun3HepesTeslbHOCTH ABTOHOMHOW CUCTEMBDI. no
perynauus opraHusma HEPBHOW CUCTEMbI Pasnuyatb ¢ nomoLpto dusnonorum

UNCTpaummn B y4ebHnke [aTumK
CUMMNATUYECKUI 1 apTepuanbHo

napacumnaTMyecknin nogoTaensl
aBTOHOMHOrO OTAeNa HEPBHOM
CUCTEMbI MO 0COBEHHOCTSIM
CTpoeHus. PasnuyaTtb
napacvMmnaTmyecknin n
CUMMNATMYECKUI NOAOTAENbI MO
0COBGEHHOCTAM BNUSAHUSA Ha
BHYTPEHHME OpraHbl.

O6bACHATL Ha NpUMepe peakunn Ha
CTpecc COornacoBaHHOCTb paboThl
Xenés BHyTPeHHeW cekpeLmm 1
OTAENOB HEPBHOW CUCTEMBI,
pasnuune mexay HepBHOM 1
rymoparnbHOW perynsaumen no
o6LeMy xapakTepy BO34ENCTBUA Ha
opraHvM3Mm. BbInonHATL onbIT,
HabnogaTb nponcxopsLmne
NpoLecchl U CpaBHUBaTb

ro gaBneHus

DT O 0
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to

TemaTuyeckoe nnaHMpoBaHue matepuana B 9 knacce ]%1
«ObLwme 3aKOHOMEPHOCTUN XU3HU» (o)
b
Yactb 1. O6LmMe 3aKOHOMEPHOCTU XNU3HM n
YacTb 2. 3aKOHOMEPHOCTM XM3HU Ha KINETOYHOM YPOBHE
Yactb 3. 3aKOHOMEPHOCTM XM3HU HA OPraHM3MEHHOM YpOBHE
YacTb 4. 3aKOHOMEPHOCTM NPOUCXOXAEHNA U Pa3BUTUSI XU3HN Ha 3emne
Yactb 5. 3aKOHOMEPHOCTM B3aMMOOTHOLLEHWIA OPraHN3MOB U CPeabl
Ne T c LleneBas yctaHoBka Kon-go OCHOBHbIE BUAbI AGATENLHOCTH Wcnonb3oBaHue
i ema opepxaHue ypoKa 4aCOB obyyaloLumxcs Ha ypoKe/BHEYpOYHOM oBopyaioBatMe
3aHATUN
1. 3aKOHOMEPHOCTM XN3HU Ha KNeTo4yHoM ypoBHe (10 Y)
MHoroobpasve 0O606L1eHne paHee N3yuntb OnpepnensaTtb OTNNYUTENbHbIE Mwukpockon
KNeToK N3y4YeHHOro matepuana. MHoroobpasune NMPU3HaKM KNETOK NPOKapuoT u uncpoBoi,
MHoroo6bpasue Tunos KIEeTOK 3yKapuoT u aykapuoT. [NpnBoguTb NpUMepsI MUKponpena
KNeToK: CBOGOAHOXMBY-  BbIABUTb OpraHn3MoB NPOKapWOT N 3yKapuoT.  paTbl.
wme n obpasyowme 0COBEHHOCTb KX XapakTepn3oBaTb CYLLLECTBEHHbIE
TKaHu, NPU3HaKN XN3HEAEATENbHOCTU CBO-
NpPOKapuoTbl,3yKapuoTbI. OOOHOXUBYLLIEN KIMETKM U KNETKN,
Posnb y4€HbIX B U3y4eHumn BXOASILLIEN B COCTAB TKaHW.
KNeTKu. HasbiBaTb MMeHa Y4YEHBbIX,
MOMOXMBLUMX Hayano n3y4yeHnto 3
Jlaboparop-Has pabora £

Ne 7

«MHoroobpaswue KneTtok
aykapuot. CpaBHeHUne
pacTUTENbHbIX U

kneTkn. CpaBHMBaTb CTPOEHNE
PaCTUTENbHbIX U XUBOTHBIX KIETOK.
durkcmpoBaTb pe3ynbTaThl
HabnoaeHun n genatb BbIBOAbI.
Cobniogatb npaBuna paboTbl B
KabuHeTe, obpalleHus C
nabopaTtopHbiM 060pyA0BaHNEM

°Q<
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BE

n/n

Tema

Xummyeckmne
BeLLEeCcTBa B KNeTke

CTpoeHune KneTku

Llenesas Kon-8o
Coaepxatue ycTaHoBKa yacos
0O606L1eHne paHee N3yunTb Xrmmyeckui 1

COCTaB Y pa3HbIX
TUMNOB KNETOK.

N3y4YyeHHOro MaTepuana.
OcobeHHoCcTH
XUMWNYECKOro cocTaBa
XWBOW KNETKU 1 ero
CXOACTBO Y pa3HbIX
TUMNOB KIETOK.
HeopraHuyeckue n
opraHuyeckue BellecTBa
knetku. CogepxaHue
BOAbl, MUHEpParbHbIX
conewn, yrnesoos,
nnuaos, 6enkoB B
KneTke n opraHname. MNx

dyHKUMKN B

CTpyKTypHbIE YacTu N3yuunTb dyHKUMN
KneTku: membpaHa, OpraHoVaoB KIETOK,
a4po, uMtonnasma c BbISABUTb nx

opraHougamu u
BKITHOYEHUSIMMU.
OpraHoungpl KNeTku un nx
PyHKLMM MembpaHHble
N HeMembpaHHble
opraHouAbl,
OTNNYUTENbHbIE
0COBEHHOCTM UX

OTNINYUTENbHbIE

OcHoBHble BUAbl A€ATENIbHOCTU
oby
YaloLMXCA Ha YpoKe/BHEYPOUYHOM

PasnuyaTb 1 Ha3biBaTb OCHOBHbIE
HeopraHn4eckue u opraHmyeckue
BeLLecTBa KNeTKu.

O6bACHATL DYHKLUMU BOLbI,
MUHepanbHbIX BellecTs, 6enkos,
YrnesofoB, NMMNUAOB U HYKNEWHOBbIX
KMUCNOT B KNeTKe.

CpaBHMBaTb XMMUYECKNIA COCTaB
KIETOK XUBbIX OPraHU3MoB 1 Ten
HEeXUBOW Npupoabl, AenaTtb BbIBOObI

Pa3nunyaTb OCHOBHbIE YaCTU KINETKN.
HasbiBaTb N 06bACHATD
CYLLIECTBEHHbIE MPU3HAKN BCEX
yacTten Knetkn. CpaBHuBaTb
0COBEHHOCTN KNETOK pacTeHUN U
XUBOTHbIX Bblgenatb n Ha3biBaTb
CYLLIECTBEHHbIE MPU3HAKN CTPOEHUS
OpraHouzoB.

PaznuuaTb opraHoubl KNeTku Ha
pUCYHKe y4YebHuKa.

O6BACHATL PYHKLUMM OTAENBHbIX
OpraHouAOoB B XN3HEAEATENbHOCTH
pacTUTENbHON M XNBOTHOWN KNETOK

MpodoskeHue

Mcnonb3oBa
Hue o6opyno
BaHue

S?))

Mukpockon

LndpoBoH,
nabopaTtopHo

e

obopynoBaHu O
eno

N3yYeHunto
XMMUYECKOro

cocTaBa

o

Lmndposon
MMWKPOCKON U
rotoBble
MUKponpenap
aTbl

YT O MmO
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n/n

Tema

Pa3mHoxeHune
KIeTKun n

XW3HEHHbIN LMKN

eé

BakTepun n Bupychol

CopepxaHue

Pa3MHoXxeHue KneTku
nyTém feneHus — obuiee
CBOWNCTBO KIETOK
OLHOKINETOYHbIX 1
MHOIOKNETOUHbIX
opraHnamos. Kneto4yHoe
JerneHue y npokapuot —
OeneHune KneTkn HagaBoe.
[eneHne knetkn y
aykapuoT. MuTo3s. ®Pa3sbl
MuTo3a. )KN3HEHHbIN
LMK KIETKN:
nHTepdasa, MUTO3.
Pa3geneHne kneto4yHoro
COAEepXMMOro Ha age
Jo4vepHue KneTku.
JlaboparopHas pabora
Ne2

«PaccmatpuaHue
MWKponpenapaTos C
JenawmmMmnca Knetkammy»

LleneBas ycTaHOBKa
ypoka

N3yunTb XU3HEHHbIN
LIMKIT COMaTUYEeCKOiA
KNEeTKM Ha npumepe
AensaLmxcsa KneTok
KopeLuKa fyka

Kon-Bo
yacoB

OcHoBHble BUAbl A€ATENIbHOCTU
o6y
4aloLMXCA Ha YpOKe/BHEYPOUYHOM

XapakTepn3oBaTb 3HauyeHne
Pa3sMHOXEHUS KNETKN.

CpaBHuBaTb peneHve KNneTku
NMpoKapuoT W 3ykKapuoT, penaTtb
BblBO/Ibl HA OCHOBE CPaBHEHMUS.
OnpepnensaTtb NOHATUA «KMUTO3» U
«KIETOYHbIV UMKNy. ukcmnpoBaTtb
pe3ynbTaTbl HAGNAEHUN,
hopMynmpoBaTb BbIBOAbI.
Cobnioaatb npaBuna paboTbl B
KabuHeTe, obpalleHus ¢
nabopaTopHbIM 060pyAOBaHNEM
O6bACHATbL MEXaHU3M
pacnpegeneHns HacneacTBEHHOMO
MaTepuana mexay oBymsi
AOYEPHUMU KIeTKaMK Yy NPOKapuoT U
3yKapuorT.

HasbiBaTb 1 XxapakTepu3oBaTb
CTaAnu KIEeTOYHOro LmKna.
HabntopaTtb 1 onucbiBaTb
Jensalmecs KIeTKu rno rotoBbIiM

2. 3aKOHOMEPHOCTM XNU3HU Ha OpraHU3MeHHOM ypoBHe (17 Y)

Pa3Hoo6pa3ue dopm
OpraHn3MoB:
OOHOKMETOYHbIE,
MHOIOKMETOYHbIE U
HeKneTouYHble. bakTepun
KaK OHOKIIETOYHbIE
[oaaepHble OpraHN3Mmbl.
Bupychbl kak
HekneToyHas opma

N3yuunTb
CYyLLECTBEHHbIE
npu3Hakn 6aktepui,
LunaHobakTepun n

Bblgensars CYLLECTBEHHbIE
NpV3HaKn bakTepun,
LunaHobakTepuii U BUPYCOB.
O6BACHATL (HA KOHKPETHBIX
npumMepax) CTPOEHME 1 3HaYeHne
6akTepui, umaHobakTepui 1
BMpycoB. PaccmatpmBatb u
0OBACHATL MO PUCYHKY Y4ebHMKa

MpodoskeHue

Mcnonb3oBa
Hue 06opyao
BaHue

Lincpposon
MMWKPOCKONM U
roToBble
MUKpornpena
paThbl

Lincbposon
MUWKPOCKONM U
roToBble
MuKponpenap
aTbl
6akTepuin,
nabopaTtopHo
e
obopynoBaHu

> TOowme
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Or

n/n

Tema

PactutenbHbin
opraHu3m "
HOCTU

LapctBo
JTnwanHmku

rpnbos.

ero

CopepxaHue

ocobeHHOCTH 6akTepuii u
BUPYCOB. 3Ha4yeHne
6akTepuii n BUpYyCOB B
npupoae

["maBHble CBONCTBA
pacTeHuiA:
aBTOTPOGHOCTb,
HEecnocobHOCTb K
aKTMBHOMY
nepeaBuXxeHuto,
pa3MeLlLeHne OCHOBHbIX
yacTeln — KopHs 1 nobera
— B ABYX pasHbIX cpeaax.
OcobeHHocTU
pacTUTENbHON KNETKMK:
NpUHaANEXHOCTb K
ayKapuoTaMm, Hanu4ue
KNEeTOYHOW CTEHKMU,
NNacTua u KpynHbIX
Bakyonen. Cnocobbl
pa3MHOXEHUS pacTeHWM:
nosniosoe u 6ecnosnoe.
OcobeHHOCTH NO0BOro
pPa3sMHOXEHMUS.

Tunbl 6ecrnonoro
pPa3MHOXEHUS:

"pubbI, NX CXOACTBO C

aopyrmmn
AyKapnoTn4eCKnmMu

Llenesas
yCTaHOBKa

Yrnybutb n 0606wwatb

CyLleCTBeHHble

NpU3HaKn pacTeHun u
pacTUTENbHON KNETKM.

[laTb XxapaKTepucTuky

CyLLeCTBEHHbIX

NMPU3HaAKOB CTPOEHNA U

Kon-Bo
yacoB

OcHoBHble BUAbl A€ATENIbHOCTU
oby
4aoLMXCA Ha YpOKe/BHEYPOUYHOM

NPOHVKHOBEHMWSA BUPYCa B KINETKY U
€ro pa3amMHOXeHWs.

MpuBOAMTE NpUMeEpPbI 3a60neBaHui,
BbI3bIBaeMbIx 6akTepusiMu u
BMpyCcamu

Bblgenatb 1 0606LaTh CcyLecTBeHHbIe
NpuU3HaKy pacTeHUN N pacTUTENbHON
KNeTKu.

XapakTepu3oBaTb 0COOEHHOCTM
NpPOLECCOB XU3HEeAeATENbHOCTH
pacTeHuin: NMTaHus, ablXxaHus,
¢oTOCMHTE3A, Pa3MHOXEHUS.
CpaBHuBaTb 3Ha4YeHVe NOI0BOro U
6ecnonoro cnocoboB pasmMHOXeHUs
pacTeHun, fenatb BbIBOObI HA OCHOBE
CpaBHEHWUS.

OO6BACHATL Posib PasnuUYHbIX pacTeHUNn
B XM3HU YeroBeka.

MpuvBOAMTE NPUMEPBI UCMOSb30BaHWSA
YerioBeKOM pasHbIx crnocobos
pPa3MHOXEHUSA pacTEHMI B XO3ANCTBE U
B Npvpoae

BbloensTe 1 xapakTepusoBaTb
CYLLECTBEHHbIE NMPU3HAKN CTPOEHMS 1
MPOLIECCOB XU3HEeAEATENbHOCTH

MpodoskeHue

Mcnonb3oBa
Hue o6opyno
BaHue

oKpaLuMBaHus
6akTepui no
pamy

Lindposoi
MUKPOCKON U
roToBble
MUKponpenap
aThbl,
nabopaTopHo
e
obopynoBaHu
e ans
MPUrOTOBIEHM
A1 BDEMEHHbIX
MUKponpena-

Lincpposon
MUWKPOCKON 1
roToBble

v100d ’
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MpodoskeHue

Ne Lienesas ycranoska  Kon-so OcHoBHble BUAbI AEATENIbHOCTH Mcnonb3oBa
an Tema CopepxaHue ypoka 4acoB oby Hue 06opyao
YyaloLWwuxca Ha ypoke/BHEYpOUYHOM BaHue
pacTeHUsMM U npoLeccoB rpnboB 1 NMWAanHMKOB Ha MUKponpenap
XUBOTHBIMWU — 1 OTNINYME XU3HEAEATENbHOCTH KOHKPETHbIX NMpUMepax. aTbl rpnbos,
oT HuX. Cneuunduuyeckne rpnbos " CpaBHuBaTb CTpoeHue rpnbos co repbapHbii
cBOWCTBa rpnbos. - CTPOEHWEM pPacTEHUN, XUBOTHbLIX U1 MaTepuan
MHoroobpasue u NULIANHWKOB, AenaTb BbIBOAbI. rpnbos un
3HayeHue rpubos: XapakTepn3oBaTb 3HayeHune rpubos  NULIANHUKOB
NeCHEBbIX, LWSMNOYHbIX, U NAWAaNHMKOB ANs NPUPOAbI U
napasvTUyecKux. yenoBeka.
JInwanHuku Kak ocobble OTMeyaTb OMacHOCTb A40BUTbIX
cumMbuoTnyeckme rpnboB 1 He06X0AMMOCTb 3HAHMUS
OpraHu3Mmbl; Ux npasun cbopa rpnbos B Npupoae
MHoroobpasue u
XNBOTHbIN OCcob6eHHOCTU XUBOTHBIX BblaenuTs u BbioenaTtb u 0606WaTh BnaxHble
opraH13Mm u ero OpraHn3MOoB: 0606LLNTb CYLLeCTBEHHbIE NMPU3HAKN CTPOEHNS  npenaparsl
0COBEHHOCTHU NPUHa[IEXHOCTb K CYLLECTBEHHbIE 1 NPOLECCOB XU3HeAesaTeNbHOCTU XWUBOTHbIX
ayKapuoTam, NPU3HaKN CTPOEHUS U XMBOTHbIX. Habntogatb 1 onuckiBaTh  pasnunyHbIX
reTepoTpodHOCTb, npoLeccos rnoBeAeHne XUBOTHbIX. TMMNOB
CMOCOBHOCTB K HasblBaTb KOHKPETHbIE NPUMEpBI
aKTUBHOMY PasnUYHbIX AUKUX XUBOTHbIX U
nepeaBuxeHuto, 3abota Hanbonee pacnpoCcTpaHEHHbIX
0 NMOTOMCTBE, NMOCTPOMNKa JOMaLLHUX XUBOTHbIX.
Xunuuy (rHésga, Hop). O6BbACHATbL POnb Pa3nMYHbIX
[eneHne X1BOTHbIX MO XUBOTHbIX B XWU3HW YenoBeka.
cnocobam aobbiBaHUSA XapakTepn3oBaTb cnocobbl NUTaHuSA,
MALLNA: pacceneHus, nepexnBaHns
pacTUTENbHOSAOHbIE, HebnaronpuATHbLIX YCIOBUIA 1
MOCTPONKM XML, XXUBOTHLIMM
. 3aKOHOMEPHOCTM B3aUMOOTHOLLEHWA OpraHn3moB 1 cpeabl (15 u)
9 [Ycnosus xusnuu Ha  [Cpedbl XU3HU opraHn3-  |[JaTb XxapakTepucTuky 1 BbloenaTb n xapaktepm3oBaTb cyuwe- |Ludposas
3emne MOB Ha 3emsie:BodHas.  [OCHOBHbLIM cpeaam CTBEHHbIE MPU3HaKM CPed XN3Hu Ha  [nabopaTtopus

Ha3eMHO-BO34YyLUHaAqA.

PKU3HA

3emrne.

Nno aKonornuun

DT Qwe

w



2 X0

Tema

10 3konornyeckue

npob6nemsbl B
6uocdepe.
OxpaHa

CopepxaHue Llenesas
yCTaHOBKa

noyBeHHas, opraHns-

MeHHas. YCnoBus XnsHu

OpraHn3mMoB B pasHbIX

cpepax. dkonormyeckne

dakTopsb!:

abuoTtnyeckue,

buoTnyeckne u

BbifsBUTb OCHOBHbIE
aKorornyeckune
npobnemsl
buocdepsl. MposecTn
OLIEHKY KayecTBa
OKpyXatoLen cpeabl.

0O606L1eHne paHee
N3y4YeHHOro martepuana.
OTHoLLIeHNEe YenoBeKa K
npupoae B nctopumn
YyenoBeyecTBa.
Mpobnembl 6uocdepsbl:
NCTOLLEHNEe NPUPOAHbLIX
pecypcoB, 3arp3HeHue,
COKpallleHne
Ouonorun4yeckoro
pa3Hoobpa3zusi.
PelwieHne akonornyeckux
npobnem 6rnocdepbi:
pauuoHarbHoe
MCMNosb30BaHue
pecypcoB, OXpaHa
npupopbl, BceobLiee
aKornornyeckoe
obpa3zoBaHue
HaceneHus.

JlaboparopHas pabora
Ne6

sMiauva vaiiarToa

Kon-Bo
yacoB

OcHoBHble BUAbl A€ATENIbHOCTU
oby
YaloLMXCA Ha ypoKe/BHEYpPOUYHOM

HasblBaTb XxapaKTepHble NpU3HaKu
OopraHM3MoB — obuTaTenen aTux
cpen XU3HW.

XapakTepu3oBaTb YepTbl
NpMUCnoco6eHHOCT OpraHn3MoB K
cpene ux obutTaHus.
PacnosHaBaTtb 1 xapakTepun3oBaTb
aKonornyeckne akTopbl cpeapl

BbloenaTb 1 xapakrepu3oBaTb
NPUYNHBbI 3KOJTOrNM4YeCKnX np06r|eM B
6uocdepe. MNMporHosnposaTtb
nocnencTend NCToweHunA
NMPUPOOHBLIX PECYPCOB M COKpaLLEHNS
6uonorn4yeckoro pasHoobpasus.
O6cyxaaTb Ha KOHKPETHbIX
nprvmMmepax 3Kofornyeckme
npobnemMbl CBOEro permoHa u
6uocdepsbl B Lenom.
AprymeHTMpoBaTb HEOOXOOMMOCTb
3alnThl OKpYyXatoLen cpeapl,
coOnaeHns NpaBmsl OTHOLLEHUSA K
XMBOW N HEXUBOW NPUpPOAE.
BbisBNATb M OLEHMBATL CTENEHb
3arpA3HeHNs NOMeLLLEHNI.
dukcnpoBaTb pesynbTaThl
HabnaeHnn 1 aenaTb BbIBOAI.
Cobniogatb npaBuna paboTbl B
KabuHeTe, obpalleHus ¢

MpodoskeHue

Mcnonb3oBa
Hue o6opyno
BaHue

(oatuuk
MYTHOCTH,
BIAXHOCTH,
pH,
YFNEeKNCoro
rasamu

Lndposas
nabopaTtopusi
Mo 3KONOrnm
(oatumk
BNaXHOCTH,
YrNeKncnoro
rasau

YT omo



BUOSIOrUA TOYKA \[' POCTA

MnaHbl ypokos

Ypok Ne 1 «[dbixaHue pacteHun»
(6nonorusa 6 knacc)

Llenb ypoka:

N3Y4YnTb NPOLIECC AblXaHUS Y PpaCTEHWU, YCTaHOBUTb, Kak MPOUCXOAUT ra3000MeH B pacTEHUSAX.

3apauu:

o Obyyaroume: W3YyYuTb [AblXaHWe pPacTEeHW, YCTaHOBUTb, KaK MpPOMCXOAUT ras3oobmMeH B
pacTeHusX, BbIACHUTb, YTO AblXaHWe Y PacTEHNN CBA3aHO C OKUCIIEHMEM CITOXHbIX BELLLECTB U
BblAENIEHNEM 3HEpruun; nokasaTb pasnuuMe Uu B3aUMOCBA3b MPOLECCOB AblXaHUa WU
oToCMHTE3A, MPOAONXUTL PasBUTNe NpeacTaBneHnin o6 obmeHe BELLECTB.

» PaszsuBaroiyme. NPOAONXNUTb Pa3BUTME JTIOMMYECKOrO MbILLIEHMS, CNOCOBCTBOBATL Pa3BUTUIO Y
yyalmxca YMeHU yCcTaHaBNnBaTb NPUUYNHHO-CIEACTBEHHBIE CBA3M, MCMONb3yA NPUEM «3Halo,
X0My y3HaTb, y3Han»; ymeHuin 06o6watb AenaTb BbIBOALI, MPOrHO3MPOBAaTh, BbipaXaTb MbICM
B CrnoBecHou opme.

» BocrmraresibHbie: BbipabaTblBaTb YMEHNE 0CO3HAHHO TPYAMUTHLCA HAA, NMOCTaBNEHHON LieNbIo,
BOCMMTLIBaTb GepexHoe OTHOLLEHME K 3eMEHbIM HacaxaeHusam

JInyHocTHbIE YY .

* MNPOABNATbL MO3HABATESNIbHbLIA MHTEPEC K W3YYEHUIO MNPOLIECCOB, MPOUCXOAALUNX BHYTPU
pacTUTENbHOIO OpraHW3ma; NMoHMMaTb: yYebHble 3a4aun U CTPEMUTBCA UX PELNTb, AOCTUYb
YCMELWHOCTb NPU N3y4YeHUN TEMBI.

PerynatueHble YY[:

* CaMOCTOATENbHO onpenensaTb uenb y4ebHoM OEeATenbHOCTH; OCYLLECTBNATb
LueneHanpaBneHHbIA MOUCK OTBETOB Ha MOCTaBNEHHble BOMPOCHI; BbINOMHATL 3a[aHus;
NpoBOAUTL CaMOMPOBEPKY, B3aMMOMNPOBEPKY U KOPPEKTUPOBKY BbIMOIHEHHOIO Y4YeBHOro
3agaHus.

KoMMyHuKaTuBHble YY[I:

* (opmMmynupoBaTb COOCTBEHHbIE BbICKa3blBaHWNS B paMKax y4eOHOoro auanora, ucnosb3ys
TEPMMUHbI; OpraHM30BbIBaTb Y4ebHOE B3anMOOEeNCTBME B rpymnne.

[Mo3HaBaTenbHble YY/[I:

CuctematnaupoBatb U CTPYKTYpUpOBaTb 3HAHMA; aHANU3MpoBaTb TEKCT U PUCYHKU y4eOHUKa;
onpenenaTb 00LEKTLI XMBOW NpMpoabl (KOMHATHbIE LIBETYLLME pacTEHMSA), NPOBOANTL CPaBHUTENbHbIN
aHanu3 mexay hoTOCUHTE30M U AbIXaHNEM pacTEHUN.

lMnaHupyemble pe3ynbTaThbl

[IpeamerTHble pe3y/ibTarsl.

M3y4eHune npouecca gpixaHus. OnpegeneHne B3aMMOCBA3M NpoLecca AbixaHusa u oToCMHTE3a.

JINYHOCTHBIE PE3YIILTATHI.

YMeHua npoBOoAUTb CaMOOLIEHKY Ha OCHOBaHWWM KPUTEPUEB YCMELIHOCTM B Y4eOHOMN
0esATenbHOCTMH.

MeranpeameTHbIe Pe3y ibTaThl.

PerynsatuBHebie:

YMeHue onpeaenaTb U hopMynnMpoBaTh Lieflb ypoKa CaMOCTOATENbHO UM C MOMOLLbIO YYUTENS;
nporoeapuBaTth NOCNeA0BaTENbHOCTL AENCTBUI HA YPOKe; paboTaTb KOMNIEKTUBHO MO COCTAB/IEHHOMY
nfaHy; OueHuBaTb MPaBWIbHOCTb BbIMONIHEHUSA OENCTBMSA; BHOCUTb HEOOXOoOuMble KOPPEKTUBLI B
OencTBMe Nnocrne ero 3aBepLUeHnsl Ha OCHOBE OLIeHKM y4YéTa caenaHHbIX ownboK; BbiCKa3bliBaTb CBOE
NpeanonoXxeHne 1 aenaTb BbIBOAKI..

KOMMYHUKATUBHBIE:

YMeHue opopMisiTb CBOM MbICIIN B YCTHOW U MUCbMEHHOW popMe; CnyLlaTb M NMOHMMAaTb peyb
OPpYrux; COBMECTHO [OroBapuBaTbCs O NpaBuiax paboTsl B rpynne.
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TOYKA POCTA EUOTOMS

[lo3HaBaresibHble:

YMeHNe OpUEeHTUPOBATbCA B CBOEN CUCTEME 3HAHUN: OTNMYaTb HOBOE OT YXe W3BECTHOro
CaMOCTOATENbHO MU C MOMOLLbIO YUMTENSN; A0ObIBaTb HOBbIE 3HAHUSA: HAXOAWUTbL OTBETHLI HA BOMPOCHI,
ncnosnb3ysa y4ebHUK 1 apyrme UCTOYHUKK 3HaHUI, pa3aaToyHbid MaTepuan, CBOW XU3HEHHbIA OMbIT U
NHOpMaLMIo, NOSYYEHHYHO Ha YPOKeE.

O6opynoBaHue: KOMMbOTEP C NporpaMmon Releon Lite, paTumku Kucnopoga u yriiekUcnoro rasa,
CemeHa haconu (B Tpéx H6aHkax), npeseHTauus.

IOnpakTuyeckne matepumarbl oisi opraHn3aumm camocTosATeNbHOM paboThbl.

MeToabl obyuyeHus:

Oprannzaums u ocyuiecTanenne YBIT:

CrnoBecCHbI, HarnagHbIN, penpoayKTUBHLINA, NPobNeMHO-MONCKOBbLINA, caMocTonTenbHas paboTta B
napax, pabota c TekcTom y4yebHuka, Tabnmuamm, cxemamu.

CTumynupoBaHue u MoTuBaLusi obyyeHus:

AHanNM3 XN3HeHHbIX CUTYaLnin, CO34aHNe CUTyaLumn ycnexa.

Tun ypoka: KOMGUHMPOBaHHbIN.

XOo[L4 YPOKA

OTtan ypoka 1. OpraHn3aumoHHbI’

Mpeanonaraemas NPoOAOXMUTENbHOCTb: 1—2 MUH.

I'Ien,arormquKaﬂ AeATeNbHOCTb y‘-II/ITeJ'IFlZ

NpoBepsiET FOTOBHOCTb K YPOKY, OpraHm3yeT BHUMaHWE Kracca K paboTe Ha ypoke, co3paer
NONMOXNTENbHbLIN SMOLIMOHASNBHBIN HACTPOW Yy 0Oy4aroLLMXCA.

YyebHana nearenbHOCTb 00yYaloLLMXCS:

3MOLMOHANbHO HAaCTPaMBalTCA Ha NPeaCcToALLY0 YHEOHYIO [EeATENbHOCTb.

Otan ypoka 2. AKTyanusaums u obo6bLieHne sHaHui

Mpegnonaraemas NpogoNX1UTENbHOCTb: 6 MUH.

Meparoruyeckasi 4EATENBLHOCTb YYNTENS:

NpoBoAUT (PpOHTanNbHYO Gecepny; aKTyanusaupyeT MMEKLWMECA 3HaHWUSA, NoMoraeT 0006LleHuto
3HaHUN;

cosgaet Ans obyyarowmxcs NpodneMHyo CuTyaumio; NnobyXaaeT K BbICKa3biBaHUIO NPEASIOXEHWI
0 cnocobe 1 cpencTBax AOCTUXEHNSI NOCTaBNEHHON LENN.

Pabora ¢ TepMuHamu 1 roHITUSIMA.

lTocraHoBka ripobriemHoro 6oNpoco; aHrnmMncknin xumuk xoseda Mpuctnn, B 1771 roay
NpoBes CneayroLmin onbIT: B3AN ABa CTEKNAHHbIX KOMMaka, No4 KaxAblM U3 HUX MOMECTUN
Mbilwb. HO NoA4 0gHMM KOINakoM OH MOMECTUST CTaKaHYMK C BETKOW pacTeHus (B HEM Mblllb
ocTanacb XuBea). [log apyrum Konnakom pacteHus He Obino, Mbllwb nornbna.

- Kak Bbl gymaeTe, novemy norvbéna mbillb?

- O KaKoM CBOWNCTBE XMNBOro Mbl byaemM cerogHs Ha ypoke roBopuTb?

- Mo4yemy MbIWb He nornbna Tam, rae 6uio pacteHme?

YyebHas aesaTenbHOCTb 00Yy4atoLWMXCS:

OTBEYalOT Ha BOMPOCHI, BbICKA3bIBAOT CBOW NMPEeAronoXeHUsl, NpeasnaraloT U COrnacoBbIBalOT C
yumTenem Temy U Lesb Ypoka; npegnaratoT crnocobbl u CpeacTBa AOCTUXEHUS LENN.
llpegrionaraemeivi OTBET HA BOMPOC.

Cdopmynupyinte Temy Hallero ypoka. «bixaHue pacTteHuin».
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BUOSIOrUA TOYKA 4 POCTA

Ortan ypoka 3. [I[pumeHeHne 3HaHu B HOBOW CUTyaLMn

MNpepnonaraemas NPOAONXUTENBHOCTb: 25 MUH.

MNeparornyeckas [EATENbHOCTb YUUTENSA:

1) 6ecena, B KOTOpOW 3By4aT BOMPOCHI:

Y10 Bam M3BECTHO O AbIXaHUn?

2) nctopus c onbiTom lMpuctnu

1.MoyeMy MBbILOHOK MpU MNOBTOPHOM 3KcnepumeHTe B KoponeBckom obLiecTse
norne?

2. Moyemy y 6oraton gambl pasbonenach ronosa?

YT06bl OTBETUTB Ha 3TV BOMPOCHI, U3YUYMM NPOLLECC AbIXaHWA Y PACTEHWIA.

Kakue rasbl BXogaT B COCTaB BO3ayxa?

OTBeT: coctaB Bo3ayxa: a3oT — 78%; kucnopop, — 21%; yrnekucnein rasd — 0,03%.
Kucnopog v yrnekucrbii ra3 obnagatoT pa3HbiMy CBOMCTBaMM.

Kucnopog HemHoro taxenee Bo3gyxa MNopaepXxmnBaeT ropeHne
. 3HauuTenbHO Taxenee
Yrnekuchbin ras BO3yXa He nognepxuvBaeT ropeHune

3) yumTens npeanaraeT peLnTb 3KCNEpUMEHTanbHY0 3agady:

Mouyemy B Tabnuue HeT asoTa?

OTBeT: 3TOT ra3 He y4vyacTtByeT B npoueccax AblXaHua n CbOTOCVIHTe3a.

Mpw ropeHnn opraHMyeckre BELLLECTBA B3aUMOAENCTBYIOT C KUCNOPOAOM, MPOUCXOANT OKUCIEHNE
OpraHn4ecKmx BELLECTB U BblaenseTcs aHeprus. [Npouecc oKMcneHms MoXeT NPONCXOANTb He
TONbKO B NPOoBUpKe, HO 1 B XMNBbIX OpraHn3max.

Y XMBOTHBIX U Y YENOBEKA BO BPEMS MULLEBAPEHNSA CITOXHbIE OPraHNYeCcKne BELLECTBA
pacnapatoTcs Ha 6onee NpocTblie, U3 KOTOPbIX OHWN 0bpa3oBanuck, - H:O n CO:! MNpu aTom
Bblaensaetcsa aHeprus. OKNCeHNE CrOXHbIX BELLECTB, MPOUCXOANT C y4acTUeM Kucnopoga.
3anvwem cxemy npouecca AbixaHns B TeTpaap.

CnoxHble opraHu4yeckue BellecTBa + KUCNopo, = Yrnekucnbli ra3 + soga +E (s3Heprus)

Mo Takom Xe cxeme NPOUCXOAUT MPOLECC AbIXaHUA U Y pacTeHUN.

KakoBo 3HaueHune kucnopoga? Kak ncnonb3yloT 3HEPrui0 pacTeHns, KoTopas Bblaenunack npu
OKUCINEHUN opraHN4YeCcKux BeLLecTs?

OnbIT «[bixaHne cemMsH»

Yyawumeca fenarT BbIBOA: O TOM, YTO BCE OpraHbl AblwaT. ockonbKy npu npoTekaHnn npolecca
OblXaHWA NOrnoLwaeTcs KMCopoa, v BbiAENsIeTCA YINEKNCNbIN ras.

4) PacteHusa gblwat TONbKO B TEMHOTE?

PacteHnsa — XuBble OpraHu3mbl U OHU, KK U Mbl C BaMu AbILIAT KPYINOCYTOYHO, NpU 6bIX
ycnosusx. [1py poTocnHTE3€ BhIAENSAETCS KUCNOPOA, a NOrnowaeTcs yrinekmcnbii ras. B npouecce
OblXaHWA NOornowaeTcsa KMCNopoa, a Bblaensaercs YrnekKUcnbli ras.

MonyyaeTcsi, B OpraHM3Me pacTeHUs Ha CBETYy MNPOTEKalT ABa npouecca — (POTOCUHTE3 U
OblXaHue, HO KUCNOpPOAa BblAensieTca ropa3fao bonblue, YeM ero normnowaeTcs, a B TEMHOTE B
OpraHM3me pacTeHUsl MPOTEKAET TONMbKO MPOLLECC AbIXaHUS.

Ha pocke HanvMcaHa cxema. Bam Heob6xoauMo coeguHUTb CTperikamu NpoLecchl AblXaHusa U
doTOoCMHTES3A C BELeCTBaMM, KOTOPbIE Y4aCcTBYHOT B 3TUX MpoLieccax.

5) Yrnekncnbin ras.

YyebHas aesaTenbHOCTb 00Yy4atoLWmMXCS:

1) OTBEYalOT Ha BONPOCHI y4nTens, Npn HeobXxoaMMOCTH KOPPEKTUPYIOT OTBETHI OLHOKITACCHUKOB.
2) HabniopatloT 3a AeMOHCTpaLuel onbiTa, B pabounx TeTpaaax AenakT KpaTkue 3anunciu.
MpuHUMalOT y4acTme B 06¢cyxaeHnn cnocoba pelleHns aKcnepuMeHTanbHOW 3aaa4u, npegnaratT
CBOW CMocobbl.

3anucbiBaloT pe3ynbTaTbl 3KCNepUMEHTa B TETpaau.

LbixaHue — 3T0 NPOLLECC OKUCIEHNS CIIOXHbIX BELLECTB C y4acTMeM Kucrnopoaa.
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TOYKA hr POCTA BUOOrnA

ObixaHue — 3TO NPOLECC NOCTYNSIEHNA B OPraHn3M KUCIopoaa, KOTOpbI y4acTBYeT B peakumax
OKMCNEeHUs (Pa3noXeHus) CIOXHbIX OpraHMYeCcKnx BELLECTB Ha MPOCTbie C 0CBOOOXAEHVEM
3HEeprum.

1) HabnogatoT 3a npoBegeHNEM 3KCNEPUMEHTA.
2) 3aHocAaT pe3ynbTaThl HAbnaeHWI B Tabnuuy.
3) 3anucbiBaloT B pabouyio TeTpagb CoeaNHEHUS N UX MPUMEHEHNE B pa3finyHbIX obnacTax

Otan ypoka 4. KoHTpornb ycBoeHus, o6cyxXaeHue [onyLLEeHHbIX OLUMBOK U UX KoppeKLUus

Mpepnonaraemas NpPoAONXUTENbHOCTL: 10 MUH.

Meparoruyeckas 4eATENBHOCTb YUNTENS:

opraHunsyeT obCcyxaeHne pe3yrbTaToB UCCNeAoBaHWs, MPOBEPSET NPaBUIIbHOCTb 3aNMCaHHbIX
YypaBHEHMWI peakunii u CAenaHHbIX BbiBOA0B. OTMEYaeT BaXHOCTb MPOTEKAOLLMX NPOLLECCOB B
pa3HbIX YacTSX pacTeHns

YyebHasn AenaTenbHOCTb 00yYaloLLMXCS:

CpaBHUBAKT pe3yNibTaTthbl pa6OTbI B nape cAaHHbIMU, NOJTyYEeHHbIMU OPYTMMU YHYEHUKaMIK; Nnpu
HGO6XOLI,I/IMOCTI/I KOPPEKTUPYKT BbiBOAbI N YPaBHEHUA XUMNYECKUX peaKu,vu7|.

Otan ypoka 5. MHdopmauus o gomallHem 3agaHuu u pecdnekcus

Mpeanonaraemas NPoOAOXNUTENbHOCTb: 6—7 MUH.

Meparoruyeckasi 4EATENBHOCTb YYNTENS:

MHOPMMPYET O AOMALLHEM 3a[aHUN, AAET KOMMEHTAPUI MO €ro BbIMONIHEHWIO; BbIAAET aHKETY

pedbriekcum K YpoKy 1 npegnaraeT paccuntatb «MHAMBUAYaNbHbIA MHOEKC KaYecTBa ypoKay;

noaBoamMT pedneKCMBHYIO CTaTUCTMKY YPOKa Mo KOIMYECTBY YHYEHUKOB, Y KOTOPbIX MHAEKC

Ka4yecTBa Bbllle 3Ha4yeHusa 5;

OEMOHCTPUpPYET 3anuch Lenu ypoka, cnpalwmeaeT: «Kak Bbl AyMaeTe AOCTUIHYTa nu Lenb?». Ecnn

npobrnema He pelleHa u Lenb He AOCTUrHyTa, nNpeanaraet 06bsCHEHNe, U 3a4aéT B AOMOJTHEHME K

AOMaLLHEMY 3afaHu1I0 NoAyMaTb Hag, NpUYMHaAMK 3TOro.

lMpoaHanu3npynTe 3HaHWsA, NONMYYEHHbIE HA YPOKEe, CAeNanTe BbiIBOAbI: YTO HOBOIO y3HaNu o

OblIXaHnn pacTeHnin?

Mbl y3Hanu:

* YTO NPOLLECCHI AbIXaHUs 1 POTOCMHTE3A ABNATCS NPOTUBOMOSIOXHBIMU OPYT OPYTY.

* MpW gblXaHWM pacTeHMs NOrnoLwaT KACIopo, a BbIAENAT YrNIEKUCTbIN ras.

* MPOLECC AblXaHWsA NPOUCXOAUT Ha CBETY U B TEMHOTE, a A1 npouecca (oTOCUHTE3a HEOOX0ANM
CBeT.

* pacTeHue ObIWNT Yepes YeUeBMYKUN U yCTbuLa.

* KWUCNopoA Heobxoaum pacTeHMAM Afst OKUCIEHNSA opraHMyeckux Belects (BXY) ¢
0CBOOOXAEHMEM IHEPIM AN XUBHU.

YyebHas aesaTenbHOCTb 00Yy4atoLWMXCS:

3a4aloT YTOYHSAOLLME BOMPOCHI O BbIMOSIHEHUUN AOMALLHErO 3a4aHuns; PacCYMTbIBaAlOT

«MHauBmnayanbHbIN MHOEKC Ka4yecTBa ypoKay;

ONpefensiT CTeneHb COOTBETCTBUS NMOCTABNEHHON LENN N pe3ysbTaToB AeATENbHOCTU; CTENEHb

CBOEr0 NPOABUXEHMUSA K LEnu;

BbICKA3bIBAlOT OLLEHOYHbIE CYXAEHUS WU COOTHOCAT pe3ynbTaTbl CBOEW OEATENbHOCTM C Lenbio

72 B conepxaHue




EVOMOFUS TOYKAPOCTA

MaTtepuansl oA NOAroTOBKKU K YPOKY
1) . Uctopwus onbita Oxo3eda Mpuctnu.

«A B34n, — nMcan oH, — HEKOTOPOE KONMMYECTBO BO3A4yXa, COBEPLUEHHO NCMOPYEHHOIO AblXaHNEM
MbILLK, KOTOpas B HEM nornbna; pasaenvn ero Ha [Be 4acTu: OAHY 4acTb BO3[yxa nepesen B cocyn,
NorpyXeHHbI B BOAY, @ B APYryto YacTb, TaKXe 3aKJTUEHHYI0 B COCY, C BOAOH, Nocagun BETKY MSATbI.
Uepe3 BOCEMb-AEBATL AHEWN 51 HALLEN, YTO Mbilb MPEKPACHO MOrfa XWUTb B TOW 4YacTu BO3Ayxa, B
KOTOPOW pocna BeTka MsATbl, HO Mblllb MOMEHTanbHO Nnornbna B Apyron 4actu ero. B TeyeHne cemu
OHen npebbiBaHMA B COCYAE C UCMOPYEHHLIM BO3OYXOM MOGEr MATbl BbIPOC MOYTM Ha 3 AtonMa u,
Kpome Toro, obpasoBan HECKOMNbKO HOBbIX».

Takum obpa3om, pacTeHue Kak Obl MMTanocb UCMOPYEHHBLIM BO3OYXOM, TO €CTb YINEKUCIbIM
razom. OHO poCno, O4MLLANo BO34YX, MOroLas yrinekMcrbin ra3 n BblAENSs KUCNOPOA.

OTkpbiTe [puctnn npousBeno OGonblloe BrieyatneHve B Y4YEHOM Mupe. JloHOOHCKoe
KoponeBckoe 0bLeCcTBO YU€HbIX npucyauno Mpuctnu Gonbluyio 30M10TyI0 Meaanb M YeCTBOBano Ha
TOPXECTBEHHOM COBpaHuN.

Mocne onbiToB [pUCTAN C KONMNAKOM U Mbllib0 BCE BbiCLlee OOLIECTBO 3aroBOpuUno o
CnocobHOCTM pacTeHuin ounaTh Bo3a4yx. B Moay BoLuno cTaButb NobonblUe LIBETOB B KOMHATax: BEAb
OHU “NCnpaBnAlT” T. €. KOHYULLLAKT» BO3AYX.

OpHa o4eHb 6oraTan fama pelunna NpoBepuTb 3TO Hay4Hoe HabntoaeHne Ha cebe. OHa Benena
OBOPELIKOMY MOCTaBUTb B KOMHATy Ha HO4Yb Mobornblue pacTeHun. Ha yTpo gama npocHynacb C
CUNbHOW TONMOBHOW 6OSbI0 U B TOT Xe BeYep Ha MpuMémMe pacckasana BCeMm, YTo [puctnu nnyTt u
0OMaHLLUK.

YuéHble B3BONHOBanuchb,  Koponesckoe o6LiecTBo nonpocuno Mpuctnn NnoBTOpuUTb OMbIT.

Bbin Beyep. B 60onbLUIOM 3are cuaenu y4éHsle B MaHTUSIX U 6enbix napukax. Fopenu ceeun. Bce B
TULUMHE COCPenoTOYEeHHO Habnaanu 3a Tem, Yto genan MNpuctnu.

— BoT BUgmMTE MbILLOHOK B COCYAE C BETKOW MATHI XM,

— Hert, OH 3aabixaeTca n yMUpaeT, — pa3ganunch ronoca.»

Ha pocke!

3anvwem cxemy npouecca AbixaHns B TeTpaap.

CnoxHble opraHMyeckue BeLlecTBa + KUCIopo A = YINEKUCNbIv ra3s + Boga +E (aHeprus)

2) . CamocToATenbHo paboTta c y4ebHMKOM B napax.

3anonHute Tabnuubl «CpaBHeHWe ropeHWe W AbixaHuey». Tabnuua [AoMXHa coaepXaTb
crefyrolme CBefeHuns:

"opeHne cxopHo c gpixaHnem. Ho ropeHve npoTekaeT o4eHb GypHO M BbICTPO, C BblaeneHnem
60mbLIOrO KONMMYecTBa SHeprun. A npu ApiXxaHun pasfioXeHne opraHMyeckrx BELLecTB, Mpoucxoaut
Me[JIEHHO, MOCTENEHHO B HECKOMbKO 3TanoB, Ha KaxAoM U3 3TanoB Bblaenserca Hebonblioe
KOJINYECTBO SHEpPrum, KOTOpoe pacTeHUs MCMOMb3YIOT Ha POCT, Pa3MHOXEHWE U ApYyrue MpoLecchl
CBOEN XN3HeaeATeNnbHOCTH.

3) . OnbIT ¢ ncnonb3oBaHNEM JATYMKOB KUCITOPOAA U YINIEKUCIOro ra3a umdpoBow nabopartopum
Releon Lite.

OnbiT:

UIHCTPYKUNS K BBIMTOTHEHUIO

B3snu Tpu npo3payHbix 6aHKu:

+ B nepsyto nomectunu 30—40 Habyxwmx npopacTarLmx cemsiH haconu;

* BO BTOPYIO — KOPHENNOALI MOPKOBW, Nepes, ONbITOM NMOMECTUNN B BOAY Ha TpY OHS;

* B TpPeTbio — CBEXECPE3aHHbIe CTEONM pacTeHNs C NINCTbSIMU.
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BaHku 3akpbinv npobkamu 1 NocTaBuny B TEMHOE TENMOE MECTO.

Ha cnepyowmn geHb onyctunu B Kaxayl 6aHKy AaTyvMk Kucnopoga M Yriekucrnoro rasa
uncposon nabopatopun Releon Lite.

3anyctunu nporpammy Releon Lite.

3achmkcupoBanu AaHHble.

3anonHunu Tabnuuy

Banka 1 BaHka 2 Banka 3

Kucnopog
Yrnekucnbi ras

Yyawumecs agenatoT BbIBOA: O TOM, YTO BCE OpraHbl AblwaT. MNocKonbKy npu npoTekaHumn npouecca
AblXaHUS MOrNoLAeTC KUCIIOPOA, UM BbIAENSeTCA YINEeKUCnbld ra3, KOTOpbli He noaaepXusaet
ropeHus.

TeopeTuyeckoe NosicCHeHNe

EcTb nin y pacteHun cneumanbHble opraHbl Ans OblXxaHuA?

Yy paCTeHI/II7I HEeT cneunasnibHbIX OpraHoB AbliXaHNA, HO Yy HUX B KOXULUE JINCTa PacCrnoJjioXeHbl
yCTbULA, Yepe3 KOTopble MPOMCXOAUT ra300bMeH. YCTbuLUa COCTOST U3 ABYX 3aMbIKaOLLMX
KIMETOK U YCTbUYHOM LLENN, Yepe3 KOTOPYK KMUCIopog, NoCTynaeT B MEXKIIETHUKM NIUCTa, a
3aTteM B KNeTku. B knetkax MpoucxoguT MNpoLEecC OKWUCIEHMA OpraHUMYeCcKUx BELLECTB
(pacnap) obpasyeTcs yrnekucnbli ras, KOTOpbIA yAanseTcs U3 KINeToK 4yepe3 YCTbUYHYI0
wenb.

[bixaHne y pacTeHMn MOXET MNPOMCXOAUTb B KOPHSIX M B cTebnax. Kaxpgas Knetoyka
pacTeHun abiwnT. B KOPHAX NOrnoLeHne KUCNopoaa OCyLLECTBAETCA C MOMOLLbIO KOPHEBbIX
BOJTOCKOB, @ B CTebnsix — yepe3 4veyeBMYKU. [1o3TOMy nocne [oxaa u nocne nonvea
KOMHAaTHbIX pacTEHUIN HEOOXOAMMO PbIXNUTb 3EMITHO, YTODbI YBENMYNTL AOCTYN KMUCopoaa K
KOPHSIM.

NTak, Mbl C BaMK YCTaHOBWSIN, YTO pacTEHMAM HEOOXOAMM KUCIOPOA Ana ApixaHusa. Ho B
pacTeHuAX NpOTEKaeT MPOTMBOMOSOXHbIN Npouecc (GOTOCUHTE3, B pe3ynbTaTe KOTOPOro
Knucnopog, Bolgensaetcs. bea kucnopoaa Xueble CyLLECTBA XUTb HE MOTYT.

NMOMOLLBb YYUTEJSTIO

3akpenneHue 3HaHUIA yYaLMXcsl

Kak Bbl 0TBETUTE Ha NPO6GNEMHbIE BOMPOChI, MOCTaBMEHHbIE B HAaYare ypoka?
CpaBHuTE AbixaHue n hOTOCUHTES.
OTBeTbTe Ha BOMpPOChHI, 3aMofnHWUTe Tabnuuy.

Yeptbl Nnpouecca dPoTocuHTES ObixaHune
1. B KaKux KneTkaxB knetkax, CoaepXallux Xno-  |Bo gcex KfieTKax pacTeHus
npoucxoanT? ponnacTbl
2. Kakown ras nornouiaetca? Yrnekucnbin ras Kucnopog
3. Kakow ras sbigensaerca? Kucnopog Yrnekucnbi ras
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YepTbl Npouecca dortocuHTes Obixanne

[1HEM

4. B kakoe Bpemsa CyTOK

nponcxoanT? Kpyrnocyto4Ho (1 AHEM M HOYLIO)
Obpa3ytoTca OkucnsTca (pacnagatoTcs)

5. UTo nponcxoant ¢

OopraHMyecKumMu BeLecTsamm?

6. OHeprna? HakannuBaetcs Bbipensetca

Bonpochbl B hopmare N'MA, BIP

1) BcTaBbTe nponyLeHHbIe CroBa, (UCNomnb3ys AaHHble Tabnuubl)
1. PacteHus npu gpixaHuy normnowaiT
2. PacteHus npu gpixaHuu BblAENA0T

3. OpraHunyeckne BelecTBa
4. PacTteHus gbiliaT B
5. Obiwat

npu OobiIXaHnn

BpEMS CYTOK.

_opraHbl pacteHus.

6. Mpwn poTocnHTEe3e Kucnopoaa_

f6onbLue, yem

npu AbiXaHUn.

2) W3 npuBeaeHHbIX H1Xe NPU3HAKOB BbIbeEpUTE NPU3HaKW, xapakTepuayowme hOTOCUHTES U

OblxaHue.

A) [Mpoucxoaut BO BCeX KneTkax, (AblxaHue)
B) MNMpoTekaeT TonbKo Ha CBETY, ((POTOCUHTES)
B) [MornowiaeTca yrnek1csbin ras v Belgensaerca kucnopog, (oTocnHTE3)

IN) MpouncxoanT B KNeTkax ¢ xnoponnactamu. ((POTOCUHTES)

[) MpoTekaeT Ha CBETY 1 B

E) OpraHnyeckune BewecTBa obpasyrorcs, ((OoTOCMHTES)

TEMHOTY, (AblxaHue)

X) OpraHuyeckune BelecTBa okucnsoTca (pacnagatotca) go CO: n H:O. (apixaHue)
3) [MornowiaeTcsa KMcnopopa, v BbIAENSETCA YINEKUCTbIV ra3. (abixaHue)

3)BcTaBbTe B TEKCT NPONYyLLEHHLIE CNOBA.

1. B npouecce poTtocuHtesa_

CKWe BEeLLeCTB

2.

npou,ecc OblXaHua_

DR nAanTAIIIAIA 1A ARATU ANRATAVAAT ANRATLIAAA

4. doTocuHTE3 NPOTEKAET B KNETKax, cogepXallnx xnopoq)wnn a npouecc abixaHus

DOTOCMHTES NPOTEKAET TOSbKO

B otnnume ot npouecca abixaHusi, OTOCMHTES NPOTEKAET TONbKO B OpraHn3me

Ypok Ne 2,

«M3yyeHune paboTbl OpraHoB KPOBOOGPALLEHUS».

(bvonorusa 8 knacc)

OopraHn4yeckmnx BeLlecTB, Npu AblXaHUN opraHn4ye-

) a

Llenb ypoka: 06006WuTh 3HaHMA y4dalmxca no teme «KpoBb M KpoBooOpalleHWEY, UCNOoMb3ys
3HaHUSI MO Pa3nNUyHbIM pasgenam Guonorum u U3nKN; COBEPLLEHCTBOBATb HABbIKM KOHTPOMSA U

CaMOKOHTPONA y y4Yalnxca.

B copgepxanue
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3apauu:

ObpaszoBaresibHas: cnocobcTBoBaTb (QOPMMPOBAHUIO Y YYALLUMXCS 3HAHUA MO  Pa3fNYHbIM
pasgenam 6uonornu u usunkn. YctaHaBnuBaTb CBA3b MeXAY OTAENbHbIMUM TEMaMu 3TUX NpeaMeTOoB.
HayunTbcs ncnonb3oBaTth NOMYYEHHbIE 3HAHWA Ha NPaKTUKE.

PaszBuBaroiyas: NpoaonxXnTb hOPMNPOBATb YMEHUA CUCTEMATM3NPOBATb U BbIAENATL rNaBHOE,
CYLLECTBEHHOE, YCTaHaBNMBaTb MPUYMHHO-CNEACTBEHHbIE CBSI3W, CMOCOOCTBOBATb Pa3BUTUMHO
BOOOpaxeHusi, ycTaHaBNMBaTb CBSA3b TEOPUUN C NMPAKTUKOMN.

BocrnnraresibHas: cnocobctBoBaTb (OPMUPOBAHMID COYETAHUSA MHOMBUAYANbHbIX, PYMNMOBbIX U
KONNEKTUBHbIX BUAOB AEATENbHOCTHU.

O6opynoBaHue: Ludposasn nadopaTtopus no dusunonorun (aatyumk YCC).

Tun ypoka: NHTErpupoBaHHbIA. YPOK NO3BOSMMUT yYalLMMCH MOHATb NPOLECCHI, MPONCXOOALLNE B
OpraHn3me YerioBeKa ¢ TOUKU 3peHnst Guonorum n pusmnku.

MnaHupyeMble pe3ynbTaTbl

MertarnpeameTHbie pe3yibTarsl.

O6yyeHne yvalwmxca Monyyatb 3HaHWsS, WUCMONb3ys pasfnyHble BUAbl AEATENbHOCTU U
NCMNOMb30BaTb 3TW 3HAHUS AN1A NPOBEAEHUS IKCNEPUMEHTANbHO-UCCNe0BaTENbCKUX paboT.

JIMYHOCTHbIE PE3Y/IbTaTb.!

dopMrpoBaHMe HaBbLIKOB 00yYeHUst; npuobpeteHune onbita paboTtbl ¢ UKT (no nporpamMmme ofuvH
KOMMbIOTEP, OOMH YYEHUK), a Takxe nabopaTopHbiM 0OOpyAoBaHMEM MO U3NKe U LUdpoBOI
nabopaTopueit no 6ruonoruum; hopM1MpoBaHne HaBbIKOB OCHOB MOLENMPOBAHNS NMPOLLECCOB.

YHuBepcanbHble 4e6HbIe AEUCTBUS.

dopmMnpoBaHme yMeHuUi ycTaHaBnmMBaTb MPUUYUHHO-CIIEACTBEHHbIE CBA3W, CTPOUTb JIOrMYEeCcKoe
paccyXxieHne, yMeHNe CaMOCTOATENbHO NaHUPOBaTb NyTU AOCTUXEHMA LIenen, ymeHve pabotatb ¢
coBpemMeHHbIMK VIKT o6opyaoBaHNEM NPUMEHATL NMOSTyYEHHbIE 3HAHUA Ha NPaKTUKeE.

dopmbl 00yyeHust: hppoHTanbHble, MHAMBUAYarbHbIE, FPYMNMNOBble, UCCrefoBaTeNbCKUE.

MeTtopapl: crnioBecHble, HarnsaHble, NpakTuyeckne, AeAyKTUBHbIE.

MOHATUA M TePMUHBI: BUObI COCYO0B, TOHOMETP, MMMNEPTOHUS, CKOPOCTb OBUXEHUS, 4acTtoTa
nynbca, TensioobMeH, ra300oMeH.

Yyawmeca gendarca Ha 4 rpynnbl No pe3ynbTaTtam npegsBapuTenbHON NPOBEPKU 3HAHUIN MO TEMaM:
«[BnxeHne KpoBu no cocygamy», «OpraHbl KpoBoobOpalleHusay, «3akoH bepHynnu», «[laBneHune B
XNOKOCTAX U razaxy», «CoobLiatowmecs cocyabl», «/3mepeHne paBneHns B XMOKOCTSX U B rasaxy,
«TennoobmeH».

Xo[O YPOKA

OTtan ypoka 1. OpraHu3aunoHHbI

lMpeanonaraemasn NpoAOIXMTENBbHOCTb: 1 —2 MUH.

Meparornyeckasi 4EATENbHOCTb YUYNTENS:

npoBepsieT rOTOBHOCTb K YPOKY, OpraHvM3yeT BHMMaHWe Knacca K paboTe Ha ypoke, co3paet
NONMOXNTENbHbLIA SMOLIMOHANbHbIN HACTPOW y 0Oy4aloLLMXCA.

YyebHas aesaTenbHOCTb 00Yy4atoLWMXCS:

3MOLMOHANbHO HAaCTPanBalTCA Ha NPeacToALLY0 YHeOHYI0 AeATENbHOCTb.
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OTan ypoka 2. AKTyanusauust n 0606L1eH1e 3HaHui

Mpepnonaraemas NPOAONXUTENLHOCTb: 6 MUH.

Meparoruyeckas 4eATENbHOCTb YUNTENS:

* NpoBOAUT (DPOHTanbHylO Geceny; akTyanuaupyeT UMeKLMECs 3HaHNs, MoMoraeT 0606LeHnto

3HaHWI;

* CcO3paeT ons 0byyaroLmxca NnpobnemMHyto cuTyaumio; NodyXxaaeT K BbICKa3bIBaHMIO
npeasioXeHun o cnocobe n cpeacTBax [OCTUXEHUS NOCTABEHHON LIENU.

Pabora ¢ repmuHamu 1 MoHITUSIMA.

lTocraHoska ripobremHoro Bornpoca: Cepale — camblii paboTocnoCcobHbIN, NPOAYKTUBHbIN,

PYHKLMOHANbHbINA M BaXHbIN MEXaHU3M B Hallem opraHname. Cepauy aaxe CTaBAT NaMATHUKM.

Tak naMATHUK ceppLy ykpallaeT ABOp UHCTUTYTa cepaua B [Nepmu.

YenoBek — OTKpbITaa buonornyeckas cuctema. NMoatomy CTpoeHme opraHoB U NpPOLLECChl,

npoucxogsaLmne B HUIX MOXHO OO bACHUTL HE TOSIBKO C TOUKM 3peHus Gronorum, Ho 1 U3nKn u

Xumuu. 'vnoTtesa.

[lokazaTb, 4YTO MPOLECCHI, NPOUCXOASALLME B OpraHM3Me 4enoBeka, 00yCrnoBneHbl 3akoHaMu

dum3nkn. I paccmMoTpeTb Ha NpuUMepe CUCTEMbI OPraHOB KPOBOOGPaLLEHMS.

AKTyanusaums OnopHbIX 3HaHWN.

Ncnonbaysa Tabnuubl 1 pUCyHKU, NOBTOPUTD:

1. M3 kakmx opraHoB COCTOUT CUCTEMA OPraHOB KPpOBOOOpaLLEHNSI»?
2.HazoBuTe Kamepbl cepAaLa, X CTpoeHne u hyHKUMN.
3. CTpoeHne 1 yHKLMKM KnanaHoB cepaLa.

[.Pabota cepaua.

6.0cob6eHHOCTN CTPOEHUS NnonepeYHo-MNonocaTon cepaeyHon Mbllpbl. 6.ABTOHOMUS.

YyebHana nearenbHOCTb 00yYaloLLMXCS:

OTBEYalOT Ha BOMPOChHI, BbICKA3bIBAOT CBOW MPEeAnofioXeHWs, NpeasiaratoT U COrnacoBbIBatoT C
yumTenem TeMy U Lesb YpoKa; npegnaratoT cnocobbl 1 CpeacTBa AOCTUXEHUS LENN.
lMpepnonaraembii OTBET Ha BOMpPOC.

OT1an ypoka 3. lNpuMeHeHne 3HaHUil B HOBOI CUTYaLMK

Mpepnonaraemas NpogoNXUTENBHOCTL: 25 MUH.

Meparoruyeckasi 4EATENBLHOCTb YYNTENS:

1) BegeHne 6ecenpbl, oTpaxatoLen Bonpockl: Ha cnanae KapTUHKKU: TOHOMETP, CEKYHAOMEP, Hacoc,
BOAOMNPOBOAHbIE TPYObI, COCYA, C KPACHOWM XUOKOCTbHO.

®poHTanbHana becena:

1. Kakas accoumauns BO3HMKAET y Bac, Npu Buae 3TUX NpegMeToB C OpraHamMu YenoBeka?
2.Kak HasblBaeTca cucTema, cocTosilaa M3 cepua, KpoBM PasfiMYHbIX COCYNOB B OpraHuM3me
yenoeeka? [NpegnonaraemMble OTBEThI: KPOBEHOCHAsI CUCTEMA UM CUCTEMA KpoBOObOpaLLEeHNS.

3. Kak Bbl fymaeTe, Ansl Yero HyXHbl 3Tu pmanyeckme npubopbl?

MpepnonaraemMble OTBEThI: A1 U3MEPEHUSA OABMEHUS KPOBU, AN U3MEPEHUS YMCIa COKpaLLLEHUI
cepaua, ons nsmepeHus nynbea.

Ilnsi yero Heo6xoANMMO U3MepATb fABNEHNE KPOBU, MySbC?

MpepnonaraemMele OTBETbI: U3MEPEHNE AeNatoT AN Toro Ytobbl KOHTPONMPOBATL paboTy
KPOBEHOCHOW CUCTEMBI, ANA U3yyYeHus eé paboThbl.

B Baluem Knacce nocrne NpoxoXxaeHns MegocMOTPOB, aHanu3 pe3ynbTaToB NokKasar, OTKIIOHEHUS
OT HOPMAaTUBHbLIX NoKa3aTtenen. Yem MoryT ObiTb BbI3BaHbl 3T U3BMEHEHUA?

MNTak, y Hac ecTb YCrOBHblE MOAENM, BXOASILUME B KPOBEHOCHYIO CUCTEMY U hmanyecKkne npmoopsi.
Mcnonb3ayto aTn husnyeckme npubopsbl, LMdpoBYH0 nabopaTtoputo, OLEeHUTe CBOE COCTOsIHME
opraHm3ma 4Yepes3 paboTy opraHoB KpoBoobpalleHus [NonpobyiTe copMynnpoBaTh Liefb Halero
ypoka. lNpeanonaraemble OTBETHI: UCCNefoBaHNe paboTbl KPOBEHOCHOW CUCTEMbI YenoBekKa.

[lns opraHmsaumm nocnegyollen paboTbl Mbl KNacc pasfaenunm Ha HECKOMbKO rpynn.
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OTtan ypoka 3. NpumeHeHue 3HaHWui B HOBOI cMTyauum

3apaHue rpynnbi Ne 1:

Onpepenutb AaBrneHne u Nysbc Kaxaoro YneHa rpynmnbl, 3anofHuTe Tabnuuy. CpaBHUTL
NOoNy4YeHHble AaHHbIE CO 3HAYEHUSIMWN CPeAHECTaTUCTUYECKOrO YenoBeka Bo3pacTta 13—14 ner.
CaenaTb BbIBOA, M OTBETUTb Ha BONPOCHI. BbibpaTh Aenerata, KOTOPbIA AOMOXMUT pe3ynbTaThl
paboTbl 1 caenaeT BbiBoA. 3aAaHue rpynnbl N2 2;

CobpaTb 13 NpeanoXeHHbIX NPpeaMETOB MOAENb KPOBEHOCHOW CUCTEMbI YernioBeka. OO bACHUTD,
noyemy B Kanunnsapax KpoBb TEYET C MEHbLLEN CKOPOCTLIO, YEM B KPYMHbIX cocyaax, (aopTte,
BeHax, apTepusax). 1o 3akoHy BepHynnn o Hepa3pbIBHOCTM CTPYU

(Bo ckosbko pa3 ceveHre cocyaa 6onblie BO CTOMbKO pa3 CKOPOCTb TEYEHUS XUAKOCTU B 3TOM
cocyie MeHbLUe 1 HaobopoT)

HapyliaeTca nu pmamyeckuin 3aKoH BepHynnu o Hepa3pbIBHOCTU CTPyU?

3apaHue rpynnbl Ne 3:

HapyleHune kpoBoOOpaLLLeHUS NpY HANOXEHUN XryTa.

3apaHue rpynnbl Ne 4;

BrnnsiHme pmanyeckon Harpy3ku Ha 4acToTy nynbCa U AaBfneHus YenoBeka (B NpeasioXeHHOoN
rpynne BblOGMpalT TPEHMPOBAHHOIO YENoBEKAa U HETPEHNPOBAHHOIO)

HanguTe 3aBMCMMOCTb H4acTOThbl NyfbCa OT HArpy3Ku YenoBeka ¢ NOMOLLbH LMdpPOBOM
nabopaTopuu 1 caenaTe BbIBOA, O TOM, Kak 3aBUCUT YacToTa yAapoB cepAaua npu yBennyeHnm
PU3NYECKON Harpy3Ku YyenoBeka.

Otan ypoka 4. KoHTpornb ycBoeHus, obcyxaeHue AonyLeHHbIX oLUIMBOK U UX KOppeKLms

Mpeanonaraemasn NpoAoXUTENbHOCTbL: 6 MUH.

Meparoruyeckasi 4EATENBHOCTb YYNTENS:

opraHm3yeT 06CcyXaeHne pe3ynbTaToB ypPoKa, YTO MPOLECCHI, MPOUCXOAALLNE B OpraHn3me
YyenoBeka, 00yCnoBneHbl 3akoHaMu OU3IMKMN.

(Yuntenb 3aBepLuaet paboty rpynnbl Ne1, Ne2, Ne3, Ne4.)

MpoBOAMT aHanmM3 OLEHKN paboTbl rpynnbl.

BbickaxuTe CBOE MHEHMWE, YTO MONYy4YMIIOCb, KaKne BOMpPOChl Bbi3Banv 3aTpyaHEHUS.
Kakoi Bup, 0estTenbHOCTM Bbl BbiOUpaeTe Ans pelueHns aTux TpyaHOCTEN?

YyebHasa oesaTenbHOCTb 00y4atoLWMXCa: AenatoT BbIBOObI

OTan ypoka 5. MHopmaLuusa o foMallHeM 3aaaHum U pednekcus

Mpepnonaraemas NPOAOIIXUTENBHOCTL: 6 MUH.

MNeparoruyeckas feATeNbHOCTb YYNTENS:

WMHOpPMUpPYET O AOMALLHEM 3afaHUN, AAaeT KOMMEHTapWiA Mo ero BbIMONHEHUIO;

BblAAET aHKeTy pednekcunm K ypoky W npepnaraeTr paccumtatb «VHavBuayanbHbli MHAOEKC
KayecTBa

YPOKa»,

noaBoauT pedneKCMBHYI0 CTaTUCTUKY YPOKa No KONMUYECTBY YHYEHUKOB, Y KOTOPbIX MHAEKC
KayecTBa BbllLe 3HaYeHns 5;

OEMOHCTpYpYeT 3annck NpobnemMHoro Bonpoca v Lenu ypoka, cnpawmBaeT: «Kak Bbl gymaeTte,
peLleH Ny NpobnemMHbIN BONPOC, AOCTUTHYTA N LIEnb?y.

YyebHasa aeaTenbHOCTb 00yYaloLLMXCs:

3a[aloT YTOYHAOLLME BONPOCHI O BbINOSIHEHUUN AOMALLHErO 3a4aHus; pacCuYnTbIBaloT
«MHamMBuayanbHbIN MHOEKC KayecTBa ypokay;

onpefensiT cTeneHb COOTBETCTBUSA NOCTaBNEHHOMN Lenn 1 pe3ynbTaToB AesaTeNbHOCTU; CTeNeHb
CBOEro NPOABUXEHUSA K Lenu;
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Matepuanbl gna NOAroTOBKU K YPOKY
OpraHu3aumoHHbI MOMEHT
NTak, cepaue YeTbipéxkaMepHoe, COKpallaeTcs pUTMUYHO U NPOTaNKMBaeT KPOBb MO COocyaam,
6narogapsi cepoe4Hon MblLLLE.
CeroaHs Hall ypoK MOCBSILLEH KPOBEHOCHON cucTeme 4yenoBeka. CerogHa Mbl AOMXHbI C BaMu
0606LLUMTb U CUCTEMATM3NPOBATbL HALLM 3HAHUSA O KPOBU U KPOBEHOCHOW CUCTEME.

Marepuanbl Ans KONUPOBaHUS

3apanve rpynnbl No1: Onpegenuntb faBneHue U NyfnbC KaXAOro uYfneHa rpynnbl, 3anofHUTb
Tabnuyy. CpaBHUTL MOMyYEHHblE [AaHHblE CO 3HAYEHUSIMU CPELHECTAaTUCTUYECKOrO 4YernoBeka
Bo3pacTta 13—14 net. Caenatb BbIBOA, 1 OTBETUTHL HA BONpPOCKI. BbiOpaTh AeneraTta, KOTOPbIA AONOXWUT
pe3ynbTaTbl paboTbl M coenaeT BbiBOA.

Mpepnonaraembln BbIBOA;

[aHHble pe3ynbTaToB U3MEPEHUS MOKA3bIBAlOT, TO YTO KPOBEHOCHbLIE CUCTEMbI Y4aCTHUKOB
rpynnbl MMEKT pasHble NapameTpbl AaBfieHUs U nynbca. Pe3ynbTaT cpaBHEHUS C HOPMaTUBHLIMU
nokasaHuaMMK O [AHHOrO BO3pacTa roBOPAT O TOM, YTO Y OTAESIbHbLIX UYNIEHOB Fpynibl OTKNOHEHUS
[OaBIieHns 1 Nynbca Bbi3blBalOT TpeBory. Heobxoanmo nponssectn 6onee TwaTenbHOe NCCIef0BaHNS
B MEAMLUMHCKOM YUYpeXAEHUN.

YunTaloT BONpOCk! 1 Aal0T OTBEThI.

B kaxpom HoyTOyke AaHHOM rpynnbl pa3meLlaeTca nyctas tabnuua u gaTca [ONoNHUTENbHbIE
BOMPOCHI.

3apaHuve rpynnbl N2 2:

CobpaTtb 13 npenfioXeHHbIX NpegMeToB MoAernb KPOBEHOCHON cucTeMbl YenoBeka. O6bACHUTD,
noyemMy B Kanumnspax KpoBb TEYET C MEHbLLEN CKOPOCTbI0, YEM B KPYMHBLIX cocyaax, (aopTe, BEHax,
aptepusx). [No 3akoHy BepHynnu o Hepa3pbIBHOCTU CTPYMW.

(Bo ckonbko pa3 ceyveHune cocyga 6onblie BO CTONbKO pa3 CKOPOCTb TEYEHMSA XUOKOCTU B 3TOM
cocye MeHbLue 1 HaobopoT). Hapyliaetca nu usnyecknin 3akoH BepHynnmn o Hepa3pbIBHOCTU CTPYW.

Ins oObACHEHNs] OBUXEHUS KPOBM B COCy[axX MO3HAaKOMUMCS C 3akOHOM BepHynnu. OH ewé
Ha3blBaAETCS 3aKOHOM HEMPEPLIBHOW CTPYW.

0 P—

Vi=VZ--Vi=Vi§ tumam\2="23 2 &V [ S/=\2528-12-v-Si/-S2"

Puc. 15. CTpoeHue cocyga (nnowagb ceveHus cocyna, CKOpoCTb ABUXEHNS KPOBU
B cocyfe)

l-{epea pa3Hble ceYveHnaA pr6bl 3a OHO " TO Xe BpeMA NpoxoadT oanHaKoBble 06BbEMbBI XNAKOCTU.
Ortcropa nony4yaeTcd, 4YTo Tam, rge cedeHue pr6bl oonblue, CKOPOCTb Te4YeHnA XNAKoCTu MeHbLUe n
H8060pOT, TaMm, rge cevyeHne pr6bl MeHblLlUEe, TO TaM CKOPOCTb TEYEHUA XNa-
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BMNOINOrmnA

KocTu 6onblue. Yem Gonblue CKOPOCTb ABUXEHUSA XUAKOCTU, TeM Bonbluee faBrneHne nponssoguT
XNOKOCTb Ha CTEHKU cocyaa.
PaccmotpuTte Tabnuuy.

namet
Ne n/n Cocyabl A P CkopocTb [OaBneHue
MM cm/c MM. pT. CT.
1 Aopta 20 50 50-150
2 ApTepun 5-10 20-50 80-20
3 ApTepuonsl 0,1-0,5 1-20 50-20
4 Kanunnapsbl 0,5-0,01 0,05-0,1 20-10
5 BeHynbl 0,1-0,2 0,1-1 10-2
6 BeHbl 10-30 10-20 /-5/-1+5/

nOCMOTpI/ITe Ha p[AaHHble Ta6J'II/ILl,bI n I'IOCTapaI7ITer 06bACHUTL noyemy npu ymeHbLUEeHUn
OnameTpa cocya CKOPOCTb KpOBW, OBUXYLLENCA NO HUM YyMeHbluaeTcsa. [MpoTuBopevaTt nn 9Tu
AaHHblE 3aKOoHY BepHynnm O Hepa3pbIBHOCTU CTpyW. ,D,J'IH npaBuiibHOro BbIBOAA MOCMOTPUTE Ha
MoZAESb KPOBEHOCHON CUCTEMbI YENOBEKA.

B HoyTOyke faHHOM rpynnbl pa3meLlaeTcsa 3aKoH bepHynnu, 4oNonHUTENbHbIE BOMPOCHI.
Mpeanonaraemble OTBETbI: 3aKOH HE HapyLUaeTcs Tak Kak AJ1s OTBeTa Ha 3TOT BONPOC HEO6X0ANMO
MOMHUTb, YTO 06LLas NNoLwaib Ce4YeHNsI BCEX KanunspoB HAMHOro 6o5bLue YeM MnoLaab CeYeHns
aopTbl, BEHbI U apTepuu, NO3TOMY CKOPOCTb KPOBU B Kanusssipax MeHblle. 3agaHue rpynnb Ne 3:

HapylweHune KpoBoObOpaLLLeHUs NPY HaMOXEHUN XryTa.

O6opynoBaHue n MmaTepuansbl:

7.

8.

NopTaTMBHbIN KOMMbIOTEP;
AaTyuK Temnepartypbl;
NPOYHasa HUTb UM TOHKUI LWHYP AnMHon okorno 40—60 cm.

OnbIt:
MpucTynanTe K BbIMOSTHEHWUIO ONbITa
HauuHanTe perncrpauuio gaHHblx. Ons atoro HaxmuTe KHonky « CTAPT» Ha naHenu
WHCTPYMEHTOB.
3anucbiBanTe gaHHble He meHee 30 c.
He npekpalias 3anncu gaHHbiX, 6bICTPO 1 Tyro obmMoTanTe ABa nanbua (Kaxabli oTAeNbHO,
60onbLUON 1 YKa3aTerbHbIN) HUTKOW.
MpoponxanTe 3anucb, OTMEYas BHELHWE TMPU3HAKM HapyLWeHUs KpPOBOOOpaLLEeHUs
(noKpacHeHne, a 3aTeM U MOCUHEHME MOKPOBOB, CHUXEHWE 4yBCTBUTENLHOCTU) He Gonee
7—10 MUHYT.
He npekpaliasi 3anucum 6uICTPO CHAMUTE HUTKY.
[oxauTechb cTabunuaauum NokasaHUn gaTtynka n OCTaHOBUTE PErMcTpaumio Haxas KHOMKY
«CTOI».
CoxpaHuTe nony4yeHHble faHHble HaxaB KHOMNKY « COXPAHUTb».

AHanus pesynbTaToB:
PaccmoTtpuTte rpadmk n cpaBHMTE TEMMNEPATYPy B Ha4ane onbiTa C MMHUMarnbHON TemMnepaTypou
1 TeMnepaTypomn B KOHLLE OMbITa.

1.
2.

80

OtmeTbTe Ha rpachKe MOMEHTbI HaJTIoOXKeHNA U CHATUA NEePeTAXKN:
Cpoenante BbIBOA, O BNUSIHUM CKOPOCTH ABUXEHUA KpoBU Mo cocyaam u TennocHabxeHus
OTAEnNbHbIX YacTen Tena, B KOTOPbIX NPOTEKAET KPOBb.
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3apaHue rpynnbi N2 4;

BrnnsHue cusnyeckon Harpy3km Ha 4acToTy Mynbca W AaBneHuss yenoBeka (B NpPearioXeHHon
rpynne BblOGMpaloT TPEHNPOBAHHOIO YEN0BEKA U HETPEHNPOBAHHOTO).

Hangute 3aBUCMMOCTb 4acTOTbl MynbCa OT Harpy3ku 4enoBeka C MOMOLIbI LncpoBoi
nabopatopun 1 caenanTe BbIBOA O TOM, Kak 3aBUCUT YacToTa yAapoB ceppaua npu yBenuyeHuu
bU3nYeckom HarpysKku Yernoseka.

VIHCTDYKLMS K BbIITOJIHEHUIO
Monknounte patunk YCC vepes USB nopt Kk K.
3akpenuTe AaTunk Ha nanbLe pyKu.

OnpepennTte YMcno yaapoB nysnbca B CNOKOMHOM COCTOSIHAM U flaHHble 3anuwnTe B Tabnuuy.
Cpaenante 10 npucenaHnii U NokasaHUs 3anuwinTe B Tabnuuy.
Cpaenante 20 npyucepaHnin U NoKasaHUs 3anuwinTe B Tabnuuy.

oG A wWN =

Ne onbiTa Uuncno npucenaHwmi YactoTa nynbca

1 0
2 10
3 20

Mo pesynbTatam paboTbl coenante BbIBOL, O TOM, KakK 3aBUCUT MyfbC YesioBeka OT (pm3nyeckon
Harpy3ku. [locTapanTecb OOBACHWUTL Takyl 3aBucuMocTb. OTYET npepcTaBuTenen rpynn Mo
npoaenaHHon paboTte. B KOHUE ypoka MUHU-TECT (Mo BbIGOpY yumTens)

NMOMOLLBb YYUTEJTIO

Bonpocsbl B chopmarte BI1P, TMA

1. PaccmoTpuTte xapakTep ABUXeHUS cepgua v nogbepuTe npaBnibHOE ClIOBO
XapakTepu3yoLee 3To ABUXEHNe?

A) KoHBYNbcuSA; B) puTMnyHOCTL; B) 6ecnopago4HoCTb

2. C nomoLbo Kakoro hnan4eckoro 3akoHa MOXHO OO bACHUTL ABUXEHNE KPOBY B cocyaax?
A) l'yka; B) bepHynnu; B) Apxumega 3.410

3acTaBnseT KpoBb ABUraTbCs No cocygam?

A) pasHoCTb faBneHund B cocyaax; b) pa3HoCTb BbICOThI TENA;

B) cwuna taxectu

4. B kakux cocygax HM3Koe faBrieHre, No3TOMy nepeBuXEHNI0 KPOBK CNOCOOCTBYIOT KnanaHbl?
A) kannnngapbl; B) BeHbl; B) aptepun; ) BeHynbI

5. B KakoMm Kpyre KpoBoo6pallleHUs1 MPOUCXOAMNT HACbILEHNE KPOBM KUCIIOPOAOM?

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

Ypok N2 3. «Porb KoXu B TepMOperynsium opraHMuama
(6bnonorusa 8 knacc)
Llenb ypoka:
CchopmumpoBaTb y yvalMXcs 3HaHUA O (PYHKLMSX KOXU, CBA3AHHbIX C PErynsumMen nocTosHCTBa
BHYTPEHHEN cpefibl OpraHM3ma, UCNonb3ys Ans 3TOro 3HaHua 6uonornv n usnku, no-
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TpebHoCTb Gepeyb CBOE 30,0pOBbE, NPUBIEYb BHUMaHNE pebéHka K cebe, K COBCTBEHHOMY CTPOEHMIO
yepes OnbIT, MPUATK K HAYYHbIM 3HAHWAM, NMPUBECTU K MOHMMaHNIO cebA KakK JIMYHOCTM.

3apauu:

ObpaszoBaresibHbIe: KOHKPETU3MPOBaTb 3HAHMA O CTPOEHMU KOXM; chOPMUPOBATbL 3HAHUSA O KOXe
KaKk opraHe TennooTAayu; pacKpbiTb YCNOBUA COXpaHEHWUs MOCTOAHHOW TemnepaTtypbl Tena npu
NOBbILLEHUN N NMOHUXEHUN TeMNepaTypsbl.

Paszsusaroiymne. pas3BuBaTb yYMeHVE AenaTb BbiBOObl U3 pe3ynbTaToB MpaKTUYecKkon paboThl;
yCTaHaBnMBaTb B3aMMOCBS3b Mexay ¢uandeckon paboTon u Tepmoperynsuuein opraHuama
aHanu3upoBaTb U CpPaBHMBATbL MHOpPMaLMIo, 0600LWaTh 1 yCcTaHaBNMBATL NPUYUHHO- CNEACTBEHHbIE
CBA3N.

BocrmraresibHble: NPOAONXUTb TUIMEHWYECKoe BOCMUTaHMe yyawmxcd, QopMmnpoBaHue
6epexHOro OTHOLLEHNST K CBOEMY 3[,0POBbIO; pa3BMBaTb KOMMYHUKATUBHbIE CNTIOCOGHOCTM.

O6opynoBaHue:

NOPTaTUBHbLIA KOMMNbIOTEP UMK NNAHLLET C NporpaMMHbIM obecneyeHem
uMdpoBOM AaTunK TemnepaTypbl

LUMdPOBOM AaTUUK BIIaXHOCTH

TOMNCTas HUTb

NNacTUKOBLIN NakeT

pe3nHOBOE KONbLO

Nooabkwh =

cnangbl B Npe3eHTauum.

XOo[O YPOKA

OTtan ypoka 1. OpraHnM3aumoHHbI’

Mpeanonaraemas NPoOAOXNUTENbHOCTb: 1—2 MUH.

Meparoruyeckasi 4EATENBLHOCTb YYNTENS:

NpoBepsieT FOTOBHOCTb K YPOKY, OpraHn3yeT BHUMaHWE Kracca K paboTe Ha ypoke, co3paet
NONMOXUTENbHbLIA SMOLIMOHANNbHbBIN HACTPOW y 0Oy4aroLLMXCA.

YyebHasa oeaTenbHOCTb 00YyYatoLWMXCS:

3SMOLMOHAbHO HAaCTPaMBalTCA Ha NPeaCcToALLY0 YHEOHYI0 [EATENbHOCTb.

OTan ypoka 2. AKTyanusauus u o0606LeHne 3HaHUn

Mpepnonaraeman npogonxntenbHocTb: 10 MUH.

Meparormyeckasn AeAaTenbHOCTb YYUTENS:

MpepnaraeT yyalwmmcs npocnyLatb CEpUo Cy>XAEHUN U Ha X OCHOBE ONpeaenuTb TeMy ypoka u
uenb ypoka. Ha nobom aTane BbiCKasblBaHWUsI CyXAEHUA MOXHO 03BY4MTb OTBET.

OueHb 4acTo B MOJTOAEXHBIX raseTax U XypHanax nyonukyoT nMcbMa untatenen, nocnylante
OTPbLIBOK N3 TAaKOro «nucbmax». ECTb nu B HEM Bronornyeckne owmbKn n HeTOYHOCTU? B 4éM oHK
3aknovalTca?

«HakoHeL-To Hayanacb gonroxgaHHasi nopa — KaHUKy-bi!

MbI ¢ nogpyroi NpocHyNUCbL B NongeHs U cpaly nobexanu Ha nnsax. Ckopee B Boay! Hakynaewmnch
BAOBOJb 10 U3HEMOXEHWS, PaCTAHYNMCb Ha NECOYKEe 1 TpM Yaca 3aropanu. A yuuna Ha ypoke
6uonorum, 4to ynbTpadMoneToBbIE NyYM YBENNYMBAKOT POrOBOM CIOM KOXM, B KIETKax ee
NoCTeneHHoO HakannmBaeTCca NUrMeHT, NpUAAOLLUA €N KOPUYHEBLIN UBET — 3arap. ATo KpacoTta u
300poBbeY. YuebHasn AesaTenbHOCTb 00y4YaloLmXcs:

BbICKa3bIBalOT CBOW MPEANOSIOXKEHUS; COMNAcoBbIBAOT C yYuTeNneM TeMy U Liefb YPOKa;
npegnaratoT cnocobbl U CpeacTsa AOCTUXEHNUS LENU.
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OTan ypoka 3. O6bsicHeHne HOBOro MaTtepuana. lNpumeHeHne 3HaHUI B HOBOW CUTyauun

MNpepnonaraemasn NpoAoNXuTenbHOCTb: 17 MUH MNeparornyeckan AeaTenbHOCTb

yuntens:

O6bACHAET yyalmMmcs HOBbI MaTepuan ¢ AeMOHCTpaUmMen NOCMOTpUTE Ha cnang v onpeaenvre,
Ha Kakue ABe rpynnbl MOXHO pa3aenutb M306paxeHHbIX 34eCb XMBOTHbIX. Kakon npuaHak nexuT
B OCHOBE AiefIeHns Ha rpynnbl?

(cnanp)

K Kakomn 13 aTux rpynn oTHOCUTCA YenoBek?

Kakoe cBOWCTBO OpraHn3ma Ha3blBaloT TEMNOKPOBHOCTbLIO?

(TennokpoBHOCTb — CBOMCTBO OpraHM3mMa noaaepXxunBatb TeMnepaTtypy Tena Ha onpeaeneHHoM
YpOBHe.) (cnaua)

A cenyac pebsiTa, A xo4y BaM pacckasaTb OfHY NiereHay, Kotopasi Ha3blBaeTcs:

«NcTopua «3onotoro manbuukay, (cnang, )

MoxeTe nu Bbl MHE OTBETUTb U Ha3BaTb OCHOBHbIE NPUYMHBI TM6ENN Manbunka?

(yyawwmecs hopmynupyoT OTBET M FOBOPAT, YTO 3TOT MasnbyuK ymep OT nepeoxnaxgeHus. boina
HapyLleHa yHKUMA TepMOoperynaumm.)

YyebHasn AenaTenbHOCTb 00yYaloLLMXCS:

CerogHst Mbl C BamMy MOroBOpUM O TEPMOPErynALUKN. 3anuwumTte TeMy ypoka « Tepmoperynsumsa
opraHuamay (cnamg)

C TOYKM 3peHnst PU3NKKN YenoBeK BCEro NULLb U3NYECKoe TENO U C HUM, Ka3anocb Obl, AOMXKHbI
NponcxoamnTb MPOLLECCHI, TaKue Xe Kak ¢ NobbiMn ranyecknmn Tenamu. TemnepaTypa Tena
yenoBeka 36,6 °C, a B knacce — 24°C. Yenoeek [ONMXEH OTAaBaTb YacTb BHYTPEHHEN SHEPrun
OKpy>XatoLemy BO3ayXy, NoKa TemnepaTtypa He CTaHeT oamMHakoBou. Ho passe aTo Tak?

UTO HOBOro Mbl JOSXHbI y3HaTh MO 3TON Teme? [laBanTte chopmMynmpyeM LIENN HALLEro ypoka
(yvawmeca hopmynmpyroT LEenu1, a yunTernb X KOHKpeTnaupyer) (cnana) O6bacHUTb, novemy
TemnepaTypa Hallero Tena ocTaeTcsi MOCTOSHHOMN.

UT06bI OTBETUTL Ha 3TOT BOMPOC Mbl AOSXHbI BCMOMHUTL CTPOEHUE KOXMU, (cnamng,)
MpoBepeHne AeMOHCTPaLMOHHBIX OMbITOB.

Otan ypoka 4. KoHTpornb ycBoeHus, obcyxaeHue AonyLeHHbIX oLUIMBOK U UX KOppeKLms

Mpeanonaraemas NpoaonXuTenbHocTb: 10 MUH.

Meparornyeckasi 4EATENbHOCTb YUNTENS:

opraHu3yeT 06cyxaeHne pesynbTaToB UCCNeoBaHUs, MPOBEPAET NPaBUIIbHOCTb 3aMMCaHHbIX U
cAenaHHbIX BbiBOAoB. OTMevaeT BaXXHOCTb NPOTEKALMNX NPOLECCOB B XN3HEAEATENbHOCTH
yernoBeKka. Y4ebHana [eaTenbHOCTb 00y4aloLLMXCS:

CpaBHMBAIOT pe3yrbTaTbl paboTbl B Nape caaHHLIMU, MOSTyYEHHbIMU APYTMMN YYEHUKaMU; NPK
HeOOXOAMMOCTIN KOPPEKTUPYIOT BbIBOAbI M YPABHEHUA XUMWUYECKUX peakLui.

Bonipocbl anga obcyxaeHus B knacce:

1. Moyemy nNpu NOMeLEeHNN PyKn B NakeT HabnogaeTcs NoBbILLEeHNe TeMnepaTypbl?

2. MNoyemMy npu NOMELLEHNN PYKU B NAKeT HabnogaeTcsi NOBbILUEHNE BIIAXHOCTU?

3. Moyemy BO BTOPOM OnbITe BNaXHOCTb YBeNu4uunach obicTpee 1 gocturna 6onee BbICOKOro
3Ha4yeHuns, Yem B NepBoM?

4. Kakoe 3HaueHne ang opraHmama umeeTt QyHKUUA NoTooTAENeHns?

5. Mouemy neTHsIA ogexaa obblYHO AenaeTcs U3 HaTypasbHbIX, @ HE CUHTETUYECKUX TKaHen?
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Otan ypoka 5. Hdopmauus o gomaluHem 3agaHum u pednekcus

Mpeanonaraemasn NpoAOXNTENbHOCTb: 6—7 MUH.

Meparornyeckan peAaTenbHOCTb YYnTENS:

MHAOPMUPYET O AOMALLUHEM 3afaHuK, AAET KOMMEHTApPUIA MO €ro BbIMOMHEHUIO;

pa3naéT aHKeTy pednekcun K ypoky 1 npeanaraet paccumntatb «MHanemuayanbHbii MIHAEKC
KayecTBa

ypoKay;

noasoauT pednekCMBHYO CTaTUCTUKY YPOKa MO KONMUYECTBY YYEHUKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3Ha4yeHusa 5;

OEMOHCTPUPYET 3annchb LIenun ypoka, cnpalmBaeT: «Kak Bbl yMaeTe OOCTUTHYTa nu uenbs?». Ecnn
npobsiema He pelleHa U Lenb He AOCTUrHYTa, NpeanaraeT obbscHeHWe, 1 NpeanaraeT B
OONOSTHEHVE K IOMALUHEMY 3aflaHWNi0 NOAYMaTh Haj NPUYMHaAMM 3TOrO.

A Tenepb AaBaviTe nonpobyem chopMynMpoBaTh OCHOBHbIE BbIBOAHI MO AAaHHOMY YPOKY.

Koxa — rnaBHblfi OpraH TepMoperynsumu.

B 3aBMCMMOCTHM OT XapaKkTepa peanu3auun TepMOperynaTopHbIX MEXaHU3MOB pasfnnyaoT
TEMNITOKPOBHbIX M XONOAHOKPOBHbIX XWUBOTHbIX.

Tepmoperynsiumsi— 3To NPoLLECC YpaBHOBELLMBAHNSA TeNNoobpa3oBaHus 1 TEMNOOTAAYM B
COOTBETCTBUM C YCITOBUSMM BHELUHEN U BHYTPEHHEN Cpeapl.

HapyLueHue npoueccoB TEPMOpPErynsiLmMm MOXET NMPUBECTU K MEPErpPEBaHNI0 NN NEPEOXNaXAEHNIO
opraHu3ma, (cnava)

YyebHasn AenaTenbHOCTb 00yYaloLLMXCS:

3a4al0T YTOYHAIOLLME BOMPOCHI O BbIMOSIHEHUN AOMALLHErO 3a4aHuns; PacCYMTbIBAlOT
«MHauBmayanbHbIN MHAEKC KayecTBa ypokay;

ONpefensaT CTENeHb COOTBETCTBUS NOCTABIIEHHOMN LIENN 1 pe3ysibTaToB AEATENbHOCTU; CTEMNEHD
CBOEro NPoABUXEHUN K LLENK;

MaTtepuanb! Ana NoAroToBKU K YpOKy

NcTopusa «30n0Toro Manb4mka»

Be3 manoro naTb BEKOB Hasag, B nocnepgHue gHuM 1496 r., B pOCKOLLIHOM 3aMKe MWMaHCKOro
repuora Mopo rotoBunucb K HoBOrogHemy npasgHuKy. ['epuor cobupancs nokasaTb CBOMM FOCTAM
Takme 4ypecHble NpeacTaBfeHns, Kaknx elwé He BuapiBan cBeT. Ewé Obl! YcTponcTBOM npasgHuka
PYKOBOAMM BENMKUA XYAOXHUK U HUKEM He NpPeB30NAEHHbIN MexaHuk JleoHapgoo na BuHum. OH
3aymarn BOCCNaBWTb 30J10TOM BEK MUPA, KOTOPbLIA HACTyMui Mocfie MHOMMX NeT Xeslie3HOro Beka
ONYCTOLLUMTESIbHbIX BOMH.

Ilns n3obpaxeHns Xenea3Horo Beka Ky3Heubl nofg HabnogeHnem JleoHapao ga BuHum caenanm
OrPOMHYI0 (bMrypy nexawero pbilaps, 3aKoOBaHHOroO B NaTtbl. A 30510TOM BEK A0XEH Obin n3obpaxaTb
rofibii Manb4uK, C HOT 4,0 rOSfTOBbI MOKPbITLIN 30/10TOM Kpackom. ATo 6bin cbiH 6egHoro nekapsa. OTel 3a
OEeHbI1 NpefoCcTaBui ero N yBeceneHus repuora.

B pasrap npa3gHU4HOro Becenbs B 3a/1 BBE3MN MOBEPXEHHOIO pbilaps. VI3 ero ypesa Bblwen «
30/10TOM Manb4YnK» C KPbINbSIMU U NTABPOBON BETBbLIO B pyKe. IcnyraHHO OH CMOTpes Ha OKPYXaloLLuX,
NPOM3HOCA 3ay4YeHHoe npuBeTcTBUE repuory. MNMpasgHnk He yaanocb AOBECTUM A0 KOHLUA, MOTOMY YTO
BHe3anHo 3abornena xeHa repuora. Foctn pasbvexanuck. Moracnu orHn. O Manbyuke, KOHEYHO,
3abbin. OH ocTancsa ogvH, B OFPOMHOM XOSIOAHOM MONYyTEMHOM 3ane. Jluwb Ha cnepylowmnn oeHb
JleoHappo ga BuHum yBugen ero B TEMHOM yriny. PebeHok apoxan mn xanobHo nnakan. JleoHappo
3aKyTan ero B nnail, oTHEC K cebe OOMOM M Tpu AHA yXaxuBasn 3a HUM, MbiTascb cnactn. Ho Ha
YeTBEPTLIN AeHb Manb4mK ymep. MNpolunu Beka. VIcToprsa «3010Toro Manb4vmka, CBA3aHHas C UMEHeM
BENMKOro XyAOXHMKA, He Obina 3abbiTa. A npuunHa ero rubenu ponroe BpemMs oOcTaBanacbh
HEMOHSITHON 1 Bbi3blBaria pa3Hble TOSIKOBaHMS.
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AemMoHcmpayuoHHbie onbimbl
«HapyeHne KpoBoobpaLLeHNS rpy HATTIOXEHUN XryTay
Llenb pa6bombl, vccnenoBaTb TEPMOPErYNATOPHYO (DYHKLMIO KPOBM M [o0Ka3aTb HeraTuBHOE
BNUAHME MEPEeTAXKN Ha TKaHW U opraHbl, NOCTPOUTL rpacvK 3aBUCHMOCTM TemnepaTypbl KOXHbIX
NOKPOBOB OT NPOAONIXNUTENBHOCTN HANOXEHNSA NEPETAXKMU.

NOVA TOMNAEATYDes

Puc. 16. Cxema aKcnepuMeHTanbHON yCTaHOBKW. HanoxeHue nepeTaxku

0O6opydosaHue u MamepuaJsibi:

1. TlopTaTuBHbIN KOMMbLOTEP

2. [atumk Temnepatypsbl

3. TlpoyHas (cypoBast) HUTb grmHon okoro 40—60 cm.

ModzomosKa 3kchepumeHma:

1. 3axBaTuTe AaTyuk OBYMSs NanbLamMu Tak, YTobbl NPUMEPHO Ha AJIMHE B 2 CM OH conpuKacarncs
C KOXEMN.

2. TMopcoepuHute patumkmy K MNK. BkniounTe 1 3anyctute nporpammy Releon Lite.

3. B nporpamme yctaHoBMTE napameTpbl U3MEPEHW, OTKPbIB OKHO HACTpPOEeK Mpu MOMOLLU
KHOMKKN «HacTtponkay.

YacTtota: 10 3amepos/c. 3amepbi:5000.

lMposedeHue 3kchepumeHma

1. TMpucTynanTe K BbIMNOSTHEHMIO OMNbITA, MOKa Baly NanbLbl CBOOOAHbI.

2. HaunHante peructpaumio paHHbix. [Ona sTtoro Haxmmte kHonky «CTapT» Ha naHenu
nHcTpymMeHTOoB [NMK. MNoka3aHua gaTymkoB byaoyT oTobpaxaTbCsi Ha 3KpaHe B BUAe rpadmka.

3. 3anucbiBanTe gaHHble He meHee 30 c.

4. He npekpallan 3anuMcy AaHHbIX, ObICTPO 1 Tyro obmMoTanTe aBa nanbua (Kaxabli OTAemNbHO!)
HUTKOR.

5. MNpoponxante 3anncb, OTMeYasl BHELIHME TNPU3HaAKNU HapylleHNs KpoBoobpalleHnst
(mokpacHeHne, a 3aTeM M MOCUHEHME MOKPOBOB, CHUMXEHWEe 4yBCTBUTENbHOCTM), He Gonee 7—10
MUWHYT.

6. He npekpalias 3anmMcu gaHHbIX, ObICTPO CHAMUTE HUTKY.

7. DoxauTech ctabunmsauuy NokasaHun faTyuka U OCTAHOBWTE PErMcTpauumio, HaxaB KHOMKY
«CTon» Ha NaHenu NHCTPYMEHTOB.

8. CoxpaHuTe nonyyeHHble pe3ynbTaThbl, HaXaB KHONKY «CoxpaHuTby

AHasu3 pe3y/ibmamos 3KchepuMeHma

1. PaccmoTtpute rpacduk M cpaBHUTE Temnepatypy B Hadvane onbiTa C MUHUManbHON
TemnepaTypon, NoNy4YeHHON B XOAEe U3MEPEHWI, K C TEMNEPATYPOW B KOHLE OnbITa.
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2. OTMmeTbTe Ha rpaduke MOMEHTbI HanNoXeHUNA N CHATUS NEePETAXKN

3. TNo4emy noHuxaeTca TemnepaTypa U30nMpoBaHHbIX NEPETAXKON NanbueB?

4. MoyeMy nocre BOCCTaHOBIEHWS HOPMarnbHOro KpOBOCHAbGXeHus TemnepaTtypa nasnbueB
HECKOJIbKO BO3pacTaeT No CPpaBHEHUIO C HaYanbHON?

5. Koxa yenoBeka 0bunbHO cCHabxeHa KpoBEHOCHbIMU cocypamu. MHorme kanunnspsl obpasyoT
neTnM M aHacTamo3bl, MO3BONAKLLME MEHATb KONMMYECTBO KPOBU, MpOTEKalLue 4vepe3d KOXHble
Kanunnapbl. [py cyXeHunM 3TUX COCYAOB YyMeHbLlaeTcs Tennootaaya. [Mpu wmx  pacumpeHun
BblAeneHne Tenna yeenuuneaeTcA. Kpome TOro KpoBb B OOMbLIOM KONMUYECTBE MPOTEKAET 4vepes
noToBble Xenesbl, (cnang,)

«BblgenmresibHas u TepMoperysiaTopHasd d)yHKLII/IH KOXU»

Ljenb paboTbl; uccrenoBatb TEPMOPETYNATOPHYIO U BbIAENUTENbHYI0 (YHKLMIO KOXM, BbISIBUTb
3aBMCUMOCTb MHTEHCMBHOCTM MOTOOTAENEHMS OT TeMMepaTypbl OKpyXatoLLen cpeabl.

\‘ .;<§ !
S U= NMnaCTUMMBbIT

Darow
BAREMOCTI

Puc. 17. Cxema aKcnepuMeHTanbHON yCTaHOBKM TEPMOpPErynauum KOXm

ObopydosaHue u MamepuaJsibi:

1. K (nepcoHasnbHbIi KOMNLIOTEP)

2. [Oatuvk TemnepaTtypbl , AaT4YMK BNAXHOCTU

3. Pe3unHoBoe KonbLO

4. [epMeTUYHbIM NPO3payHbIi NNACTUKOBbLIN NaKeT

5. HactonbHas namna

lMod2omoska 3kchepumeHma

1. CobepuTte yCTaHOBKY OMbiTa Mo NPUBEAEHHON CXEME.
2. [lMopcoepnHunte patumkm K MNK.

3. Bknouute u 3anyctute nporpammy Ha MK,

4. B nporpamme ycTaHOBUTE NapameTpbl U3MEPEHUN.

lMposedeHue 3kchepumeHma
1. HauuHante perncrpauuio gaHHblx. 8 3T0ro HaxmuTe KHonky «CTtapT» Ha naHenu
MHCTpYMeHTOB. [Noka3aHus gaTuukoB 6yaoyT oTobpaxaTbecsa Ha 3KpaHe B BuAe rpadmka.

2. HageHbTe nakeT c gatyMKamMm Ha KUCTb PYKWN 1 3aKpennte ero B obnacTu 3anacTbsi C MOMOLLIO
PEe3nHOBOro KoJibua.

3. 3anucbiBaitTe AaHHble B TeYeHne 5—6 MUHYT.

4. OctaHoBuUTE perncTtpauuto, HaxaB KHOMKY «CTony» Ha naHenu MHCTPYMEHTOB U COXpaHuUTe
OaHHble OornblTa.
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5. CHuMUTe nakeT C NafoHu, U3BMEKNTE JATUUKMW.

6. Bos3bMmuTe fpyroi nakeT u cHoBa cobepute yCTaHOBKY.

7. BbINOMHUTE HOBbIN OMbIT (C TEMU Xe napameTpamu).

8. HauuHante peructpauuio AaHHbix. Ona 3TOro Haxmmte KHonky «CTapT» Ha naHenu
WHCTPYMeHTOB. [oka3aHus gaTumkoB byayT oTobpaxaTbeca Ha 3KpaHe B BuAe rpadmka.

9. HapeHbTe nakeT ¢ faTyMkamu Ha KUCTb PYKU U 3aKpPenUTe ero B 06nacTy 3anscTbs C MOMOLLbHO
PE31HOBOro KOnbLLa Unu LWHypka. Bkniounte namny 1 nogsuHbTE €€ K NakeTy. BeauTe 3anucb AaHHbIX
B TeuyeHne 5—6 MuHyT.

10. OcraHoBUTE perncTpaumto, Haxas KHOMKY «CTomn» Ha NaHenn NHCTPYMEHTOB.

11. CoxpaHuTe nonyyeHHble pe3yrnbTaTthbl, HaXaB KHOMKY « COXpaHUTbY.

AHasu3 pe3y/ibmamos 3KchepuMeHma

1. OTkponTe hanin nepeoro akcnepumeHTa. CpaBHUTE TemMnepaTypy M BMaxXHOCTb B Havane u B
KOHLIe onbITa.

2. OTkponTte chanin BTOPOro akcnepumeHTta. CpaBHuTe TemnepaTtypy M BNaxHOCTb B Ha4yane n B
KOHLIe onbITa.

3. CpaBHuTE BNaxHOCTb B KOHLLE NEPBOrO 1 BTOPOro OMbITOB

AHasnu3 pe3y/sibmamos onbima

1. PaccmoTpute rpacmk n cpaBHUTE TemnepaTypy M BNaXHOCTb B Hayasie M B KOHLE OmbiTa.
3acmKcupyte BpeMEHHON Nepuos, B X04e KOTOPOro Npou3oLLM MakCMMarbHble NU3MEHEHNS.

Boripocsl.

1. Touemy noBsbIlWaeTca TemMnepaTypa B NakeTe B Xo4e 3KCrnepumeHTa?

2. Tloyemy NoBbILIAETCA BNAaXHOCTb B NakeTe?

3. MNMoyemy BO BTOPOM OMbITE€ BMAXHOCTb yBenuuunacb bbicTpee n gocturna 6onee BbICOKOro
3Ha4YeHus1, 4eM B NepBOM OnbiTe?

4. Tloyemy neTHsA ogexaa fenaeTcs U3 HaTyparbHbIX, @ HE CUHTETUYECKUX TKaHen?

NMOMOLLBb YYUTEJTIO

Pelrexnne 334a4

A 3HaeTe Nnn Bbl, CKOJIbKO Tenna obpalsyeTcs B Tene YernoBeka 3a oguH vac? CTonbKo, YTo
XBaTUT, 4TOObI BCKUNATUTL 1 N neasHomn Bogpl. M ecnn 6bl TENO BMECTO KOXM ObINo NOKPbLITO
HenpoHuuaeMbIM N4 Tenna yTnsapom, TO yXe Yepes yac Temnepartypa Tena nogHsAnach obl
npumepHo Ha 1,5 rpagyca, a 4acoB 4epe3 COpPOK AOCTUrNa Obl TOYKM KuneHus Bogpl. Bo
BpeMs Taxenon usmnyeckom pabotbl 06pa3oBaHMe TeNa YBENNYMBAETCA ELLE B HECKOJbKO
pas.

N Bcé xe TemnepaTypa Tena He MeHseTca. Koraa roBopAT O TemnepaTtype Tena, UMeEKT B
BMAY TEMNepaTypy BHyTPeHHMX obnacten Tena, T. €. TKaHeRn, nexawumx rnybxe 2,5 cm nog
MOBEPXHOCTbIO KOXW. Y 4enoBeka TemrepaTypa MOBEPXHOCTU KOXM HeOAMHAKoBa Ha
pa3nunyHbIX y4acTkax. Camas HM3Kaa TemnepaTypa y KoXu kucten n cton (28,5°C), a camas
BbicOKasi B obnactu weun. BHyTpu nedveHu, rae npoTekalT OKUCAUTESbHbIE MPOLECCHI,
Temnepatypa gocturaet 39 °C.

Y 300poBOro 4yenoseka oHa obObl4HO paBHa 36,5—37°C. E€ nosbiweHue Bbiwe 43° C un
nageHune Hmxe 25 °C cmepTtenbHbl. Takoe NOCTOAHCTBO TemMnepaTypbl Tena NoAAepXmBaeTca
MOYTM UCKIIOYMTENBHO MNyTEM perynauuum oTaaun Tenna 4yepe3 Koxy. Bepgb oHa
HenocpeaCcTBEHHO KOHTaKTUPYeT C BHELUHEW CpefoW, crieqoBaTenbHO, perncTpupyeT Ha Bce
N3MeHeHUs Temnepartypbl.

CoBoKyNHOCTb (DU3NONOTMYECKMX peakuui opraHuama, obecneumBalomnX MOCTOSTHCTBO
TemnepaTypbl TeNna Ha3biBaeTCA TepMoperynsumen.
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B KAKOM Ciny4ae B opraHuame BbipabaTtbiBaeTcs Tenno? (MpMém nuwm, MbllleyHasi pabora)
Kakue NCTOYHMKM Tenna MMerTca B opraHname yenoseka? (MutatenbHble BellecTBa (6enku,
XMWpbl, YrNeBoAbl), KOTOpble MpW pacliensieHun (rmaposnnse ¢ yyactuem (epmMeHToB —
BGuonornyecknx KatTanm3aTopoB) BbIAENAT TEMNo (NpoTeKalT 9K30TEPMUYECKME peaKLmm),
KpOMe TOro, eCTb aKTUBHbIE TKaHU — NeYEeHb, MbILLLbI.)

TeopeTnyeckoe NosACHeHUe

UTobbl TENO oTAano Tensio oKpyxarlen cpefe, obpaszyemMoe UM TEMNO AOMXKHO «UMETb
OOCTynN» K BHeLHel cpefe. Tenno u3 rnybuHel Tena (sapa) nepeMeLLaeTcsi KpoBbio K KOXE,
OTKyoa MOXET NeperTu B OKpyXawluytlo cpegy O6narogaps OAHOMY W3  CReayoLmx
MeXaHW3MOB:

[MoTepa Tenna yepes KoXy NyTeM paccenBaHus;

lMyTem KoHBeEKLMN;

lMyTem TennonpoBOAHOCTH.

Bce oHM 3aBUCAT OT KonNn4ecTBa NPOTEKaoLLEN Yepes KOXY KPOBU.

lMoyemy noHmxaeTca TemnepaTtypa U30MPOBAHHBLIX NEPETAXKON NasnbLeB?

MoyemMy nocrne BOCCTAHOBIIEHMS HOPMASibHOrO KPOBOCHAGXeHWA TemnepaTypa nanbLes
HECKOJIbKO BO3pacTaeT No CpaBHEHUIO C HAYanbHON?

Koxa 4yenoBeka o00WNbHO CHabXeHa KPOBEHOCHbIMM cocygamu. MHorme Kanunnspbl
00pa3yloT NeTNM M aHacTamo3bl, MO3BOMNSAOLINE MEHSATb KOIMYECTBO KPOBW, MpoTEKaoLwme
yepes KOXHble Kanunnapsbl. [1pn cyXXeHnn aTux CocynoB YyMeHbLlaeTcsa Tennootaaya. MNpu nx
pacluMpeHnm BbiAeneHne Tenna ysennimeaeTtca. Kpome Toro Kposb B 60MbLLIOM KOSIMYeCTBe
npoTeKaeT 4Yepes NOoTOBLIE XeNnesbl.

3anaHns.

1. A Tenepb nonpobyrte 06BACHUTL ONbIT foKTOpa Y. BnaraeHa, npoBeaeHHbIN B AHMnM 6onee
200 net Hasaa. BmecTe ¢ HeckonbkMMK gpy3bamMu n cobakor nposen 45 MUHYT B CyxOn Kamepe npu
Temnepartype -1-126° C 6e3 nocnefcTBuin ana 340poBbsl. B To Xe BpeMsi KyCOK Msca, B3ATbI B
Kamepy, oKkasasnca CBapeHHbIM, a XONofHas BOAa, MCNapeHntio KOTOPO NpenaTcTBOBas Cron macna,
Harpenacb A0 KMUMNeHus.

Mpun ncnapeHnn Tenno TepsieTca C NOBEPXHOCTU TeNa B NPoLLEeCcce NpeBpaLleHnsi BOAbI B BOASAHOM
nap. Ha ncnapexue 1r Boabl 3aTtpaunBaetca 2, 45«k[1x Tenna. Tennootaaya nytemMm ucrnapeHusa norta
NPOMCXOANT HENPEPLIBHO B BUAE HE3AMETHOW AJ1 HAC UCMapuHBbI.

MoT — BoasHMCTas XunakocTtb, cogepxawas 0,1-0,4% xnopuctoro HaTpud, nakrata HaTpusa u
Mo4YeBUHbI. OH 06pa3yeTcsl U3 TKaHEBOW XMUAKOCTH.

Y yenoBseka NOTOOTAENEHME HAYMHAETCSH TOrAa, Koraa Temnepartypa nogHumaeTtcs Bolwe 36,7°C.
Mpy HopManbHbIX YCroBUAX B CyTKM Bbigensaetca 900 mn, HO Npy 04eHb CUBHON Xape U OCTaTOYHOM
CHabXeHuu Boaon 1 conamu 3Ta BenmunHa MoXeT gocturatb 125.

2. Noyemy Ha 60rbHOE MECTO WM paHy Mbl HaKnafbiBaeM XJ1OMKOBbIA OUHT unu BaTy, HO He
NoBA3KY N3 CUHTETMKN? MoyemMy npu BbICOKON TeMnepaType B HaTyparnbHON ofgexae nerde gplwatb?
lMoyemy B MOPO3HY MOroay Mbl BbIXOAWM Ha YNMLUYy B LUEPCTSIHOM CBUTEpE U HaTypanbHoW wybe n
BarieHkax?

3akpenseHue usy4eHHo20 Mmamepuaia:

Peluenne 3apau:

1. [JencrBme ankorons Ha OpraHu3Mm Bbi3blBaeT pacluMpeHne cocyaoB. Kakon YenoBek Tpe3Bblii
UNK NbSAHbIN, ObICTpee 3aMEpP3HET Ha Mopo3e?
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2. Horu B TecHoln 06yBK 3MMOI 3aMep3atoT, a NETOM CUMbHO HarpeBatTca. O6bsicHUTE noyemy?

3. Tloyemy BpefHO Tyro 3aTArmBaThbCs PEMHEM U HOCUTb TECHYIO 06YBb?

4. YenoBek B YMEPEHHOM KNMMaTE HOCUT OOEXAY COOTBETCTBEHHO noroge. OpgHako XuTtenu
CpepHeli A3un B camyto XapKyto Norogy XonaT B TEMMbIX BaTHbIX Xxanatax. [Jante o6bsiCHeHNE 3TOMY
ABMNEHUIO.

3apanus B chopmate N'MA, BIP

1. YcTaHOBMTE COOTBETCTBME MEXAY MPU3HAKOM W CINOEM KOXW, AJI8 KOTOpPOro OH
XapaktepeH. [nsa 3Toro K Kaxzgomy 3fieMeHTy nepBoro crtonbua noabepute nosvumio ns
BTOpOro cron6bua. Bnuwute B Tabnuuy undpbl BbiIGpaHHbIX OTBETOB.

NPU3HAK CJIOM Koxu
A) pacnonoxeHbl peLenTopbl 1)anugepmuc
B) pacnonoxeHbl canbHble M NOTOBbLIE XENe3bl 2) pepma

B) npn ynbTpacduronetoBom 0651y4eHMN B KIeTKax
CUHTE3NPYETCA MENaHUH

IN) KNEeTKM NOCTOSHHO CNYLLMBAOTCS U
obHoBNATCA

[1) cnon NpoHN3aH MHOrO4YUCIEHHBIMU
KPOBEHOCHbIMY 1 NuMpaTUYeCKuMmn cocygamm

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

2. Kakylo QyHKLMIO BbINOMHAET MUIMEHT MeNaHnH, 06pa3yoLwmnnCcsa B KOXE YernoBeka?
1) yKpennsieT KNeTkn Koxm

2) 3awmuiaeT opraHnam oT yibTpadnoneToBoro nsnyyeHns

3) cnocobCTBYET COXpaHEHMIO TeMNa OpraHNM3MoM

4) CcnyXuT pe3epBHbIM NUTaTeNbHbIM BELLECTBOM ANs KNETOK KOXU

Ortger: 2.

3. Kakyo oyHKLMIO BbINOSIHAET CTPYKTypa KOXK, 0603HauYeHHasa Ha pucyHke nog Oyk-
Bon A?

Puc. 18. Y4acTOK KOXN Ha cpese
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1) nogHuMmaet Bonoc
2) npuaaét NPOYHOCTb KOXEe
3) BblaenseT noT

4) BOCMPUHMMAET BHELLHWE pa3fpaxuTenu

JNNabopaTtopHbie paboThl

®U3NONOIrnNA PACTEHUN

JlabopamopHas paboma Ne 1.

«3asucumocmb mpaHchupayuu u memnepamypbl

om nsiowadu nosepxHocmu Jiucmbes»

TeopeTnyeckada Yyactb

YcnaperHne Boawl pacteHnem npeacTaBnseT cobon guandeckui npoyecc, Tak Kak npu 3ToM B
MEXKNETOUYHMKaxX NIMCTbEB BOAA NEPEXOaUT B NApoobpa3Hoe COCTOsIHUE, U 3aTeM 0Opa3oBaBLUMIACSA
nap yepes yctbuua anddyHanpyeT B OKpyXatoLee npocTpaHcTBo. OAHAKO ncnapeHne Bogbl — 310 U
CNOXHbIN  gu3noniorudeckmyi — rpoLecc, TMNOCKOSIbKY OH CBfA3aH C  aHaTOMU4YeCKuMn U1
U3noNornyeckuMmn  OCOGEHHOCTAMM  pacTeHU, TMO3TOMYy B  OTfMuMe OT  U3NYECKOrO,
PU3NONOrn4YecKun NPoLLEeCcc NcnapeHns pactTeHnemM Boabl M Ha3BaH TpaHCNMpaUnNa y pacTeHNUi.

Y pacTeHun TpaHcnupaunsa 3aBUCHT:

* OT KOnMYyecTBa 1 pa3MepoB NPOBOASLLMX COCYAOB;

* OT NOoLaan NIMCTOBOWN NNACTUHKM;

* OT Yncna ycrbmu;

*  OT TOSILWMHBI KYTUKYSIbI;

*  OT COCTOSIHUA KOMIOMA0B NpoTona3mbl;

*  OT KOHLUEHTpauuKn KneTo4YHOro coka u gpyrnx npu4mH.

Boaa nepeppuraetcs BBepx no cTebnto, Tak Kak B pe3ynbTaTe TpaHCNMpaLmMm B KNeTkax JINCTLEB
BO3HMKaET cocyLlas cuna, kKotopada nepefaétcs OT HUX 40 KOPHEBbIX BOSIOCKOB KOPHS, MOrfoLatoLLmx
BOAY U3 no4Bbl. ECNK nomMecTuTb cpe3aHHyto BETKY MM Kakoe-nnbo pacTeHne B COCYA C BOAOW, B
TeYeHne [J0Nroro BPEMEHU pacTeHMe He COXHET, YTO YKal3blBaeT Ha npucacbiBaioliee nencraue
TpaHcnmpaumm.

3Ha4veHune TpaHcnmpaumm:

* BMeECTe C BOAOW MO pacTeHUIo NepeaBuraloTca Nnoctynatowme B Hero MMHeparsbHbl€ 35IEMEHThI;

* TpaHcnupaumsa NoHmxaeT TeMmnepaTypy IMcTa u 3almLiaeT ero oT neperpesa.

Bnuanune cakTopoB BHELIHEN Cpefbl Ha NPOLLECC TpaHCNUpauumn n €€ CyTOYHbIN XOA4, BblpaxaeTcs
aencreuem cnepyowmx ¢akTopos:
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BNnnAHNMEe ceeTa

TeMnepaTypbl BO3ayxa r
cuna seTpa mo3Ayxs
CTeneHb HacCbIWEHNA BO3Jyxa napamu

BOAbI.

CTENEeHb
HOCBIIICHHY
BO34yXa

NBPBHH a0AbI

Puc. 19. BHelwHWe ¢hakTopbl BO3AENCTBMA Ha TPaHCMMpauuio

BrinsHne ¢pakTopoB BHELLIHEN Cpesb!

* Ha rfipoyecc TpaHcrmpayuu y pacteHuns

CBer cnocobCTBYET OTKPbLITUIO YCTbUYHBIX LUENEN U MOBbILIAET MPOHULAEMOCTb MPOTONsIas3mbl
ncnapsiloLnX KNeTok s BoAbl. XNopodusi 3HEPrMYHO NOrMOLWAET COMTHEYHbIE JIy4X, YTO MOBbILLAET
TemnepaTtypy fMcTta U YCUNMBAET UCMapeHue. YBenuueHne TpaHCMMpauuu CHUXaeT Temnepatypy
nncTa, B pes3ynbTaTe 4Yero WCnapsalolMe JUCTbSA: He MeperpeBalTcs. [laxe pacCesHHbi CBeT
noBblwaeT TpaHcnupaumio Ha 30—40% no cpaBHEHUIO C TpaHcnupaumen, mpywen B TemHote. (Mo
AaHHbiM 100 KB. CM NMCTa KyKypy3bl UICNApAKT B TEMHOTE 97 Mr Boabl, Ha paccesHHoMm — 114 mr, Ha
NPsIMOM COJSIHEYHOM CBeTY —785 Mr.)

Temniepartypa BO34yxa, OKPYXalOLWEro pacTeHue, Takxe, BfMAeT Ha TpaHcnupauui. C
NOBbILLEHNEM TemnepaTypbl TpaHCNMpaUMa YBENNYMBAETCA, TaK KakK Mpu 3TOM YCUIIMBAOTCA
OBVXEHME MOJIEKyn BoAbl M CKOPOCTb Ancbdy3mm BOAAHOrO napa C MOBEPXHOCTU KOMIOMAO0B
KNeTOYHbIX 060r0o4eK.

Curia BeTpa MOXET UrpaTb OBOSAKYIO pofib B NpoLEecce TpaHcnupauuun. Ponb BeTpa cBoantca K
3aMeHe BIiaXHbIX CIOEB BO3AyXa Hap NUCTbAMU PacTEHUN CyxvMMu, T. €. BETep BNUSET TONbKO Na
BTOPYHO (hpa3y TpaHCcnMpauun — BbIXOA NMapa U3 MEXKIIETOYHMKOB Nucta. CunbHbIN BeTep Tpennet
JINCTbSA, 4YTO BbI3bIBAET 3aMblKaHWE YCTbUYHbLIX LENen M TeM CHUMXaeT TpaHcnupauuio. Ha
TpaHCNMpaUMIo OKa3biBaeT OOMbLUIOE BINAHWUE W CTEMNEHb HACLILLEHUS BO34yXxa riapamu Bogbl. Yem
6onblue cyxocTb BO3ayxa, TEM MHTEHCUBHEE MAET NPOLECC TpaHCNMpauumn, 1 HaobopoT.

TpaHcrivpaums — BaxHbIA NokasaTenb XU3HeOesaTenbHOCTU pacTenHnsa. Yem Gonblue nnowanb
NOBEPXHOCTU NIUCTLEB, TeM BonblLUe TpaHCIMpauus.

[MpakTn4yeckas Yactb

Llesib paborbi. BbISBUTb 3aBUCUMOCTb TPAHCMMPaUM1M 1 TeMnepaTtypbl OT MoLWaan NoBepXHOCTH
JINCTLEB.

ObopynosaHmne:

KomnbloTep ¢ nporpamMmMHbIM obecnevyeHnem

[atunku TemnepaTypbl U BNaXHOCTH

KomHaTHoe pacTeHne: MOHCTepa Unu nenaproHus

YcraHoBKa napameTpoB U3MEPEHUI!

* yacToTa — Kaxayl cekyHay

B cogepxaHue o1




TOYKA \r POCTA BUOIOrnA

* 3amepbl — 1200

o anutenbHocTb —20 MUHYT /Topsaok

TPOBELEHNS IKCIIEPUMEHTA.

1. lMoarotoBuTb KOMNbIOTEP (NNAHLIET) ANA NPpoBeAEeHUA OnbITa.

2. MomecTuTb oBa NMcTa pacTeHus B LennodaHoBbI NakeT, ONyCTUTb B HEFO AAaTYMKU, YTOObI
OHW HEe Kacanucb CTEHOK NakeTa U NUCTbEB pacTeHus. 3aBaA3aTb NakeT 6e4yeBKOoN.

BMITIVIMLLL 1 01] HOH s A

/ OTHEPOTHO

Puc. 20. DkcnepuMeHT HabnoaeHnsa TpaHcnmpaumm

3. TlpoBecTu n3amepeHnsa BNaxHOCTM 1 TemnepaTypbl B TedeHne 10—15 MuHyT.

4. BblHYyTb AaT4YMKN M OCTaBUTb HA HEKOTOPOE BPEMS B KOMHATHbIX YCIIOBUSAX.

5. NMomMecTnTb YeTbIpe N1CTa pacTeHus B LennodaHoBLIN NakeT, ONyCTUTb B HEr0 AaT4YMKM, YTOObI
OHW HE Kacanucb CTEHOK MakeTa M NIMCTbLEB pacTeHus. 3aBs3aTb NakeT 6e4eBKOMN.

6. TlpoBecTu n3amepeHnsa BNaxHOCTM U TemnepaTypbl B TedeHne 10—15 MuHyT.

7. Pe3ynbTaTtbl U3MepeHMil 3anuimnTe B Tabnuuy: «3aBUCUMOCTb TpaHCIMpPaLMn 1 TemnepaTtypbl
OT MJIoLWaan NOBEPXHOCTU JINCTLEBY.

Konu4yecteo
NUCTbLEB >— BnaxHocTb % Temnepatypa °C

>— Bpems

Oc 300 c 600 c 900 ¢ Oc 300 c 600 c 900 c

2 nucra

4 nncrta

BbiBoA:

TpaHcnvpaums nponopuuoHarnbHa NNowaan MoBepXHOCTU NUCTbeB. Yem Gonblle nnowagb
NOBEPXHOCTU NMUCTLEB, TeM Borblle TpaHCcnMpauus. MIameHeHnst TeMnepaTtypbl He Habnopanock. OHa
N3MeHsanach B npeaenax norpeLHocTy.

CdopmynupynTe BbiBOObI MO BONPOCAM.

UTto Takoe TpaHcnupauua?

Kakoe 3HaueHne nmeeT TpaHCcnnpauma ansa XW3HN pacteHma?

Kak 3aBMCUT BNaXHOCTb BO3AyXa B NakeTe OT MIoLaan NoBepXHOCTU NINCTLEBR?
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JlabopamopHas paboma Ne 2.

«M3MepeHue 8/1aXkHOCMU U memMnepamypbi 8 pa3HbiX 30HAX KJacca»

TeopeTnyeckas Yyactb

MuKpoknnmaTnyeckmne ycroBus cuMtarTca 6naronpusaTHbIMKU AN YenoBeka npyu OTHOCUTENbHOW
BrnaxHoctn Bosgyxa 30—70 %. PactutenbHocTb, 0bnagan 6osblioin ucnapsoLwen cnocobHOCThIO,
OKasblBaeT 3aMeTHOe BNUSIHWE Ha BMaxXHOCTb M TemrepaTypy BO3ayXa, Bbl3blBas MONMOXUTENbHbIE
TENMooLyLleHnsa YenoBeka. [MoBbilleHNe OTHOCUMTENbLHOW BMAXHOCTM BO3AyXxa MOYTU Bcerpa (3a
WCKINKYEHNEM OHEN C OYEHb BbICOKMMW TEMMEPATy pamMmn) BOCNIPUHUMAETCA YENOBEKOM Kak HEKOTOpOe
CHUXeHMe Temnepatypbl. Tak, MoBbllleHWe BnaxHOCTM Ha 15 % kak Obl NOHWMXaeT TemnepaTypy
Bo3ayxa Ha 3,5 °C.

MoBblleHHast BNAaXHOCTb BO3AyXa BHYTPU 3€NEHBLIX HACAaXAEHUN NO CPAaBHEHUKD C OTKPbITbIMU
TEPPUTOPUAMKN OTNINYAETCSH PaBHOMEPHOCTbIO, HE UMEET pe3Kux KonebaHui, YTo BbI3BAHO TEM, YTO
ncnapsioLlan NoBEPXHOCTb 3€fIEHbIX HAaCaXAEeHUN (AepeBbeB, KycTapHMKOB, Tpas) B 20 pa3 u 6onee
NpeBbILLIAET 3aHATYI 3TUMU pacTeHMAMM Nnowanb. 3eneHble HacaxAeHus Kak Obl perynupytoT
BMAXHOCTb: B Nepuog, CYyXOCTW pacTEHUSA YCUNMBAIOT UCMApeHMe, NPY BbICOKOW BMAXHOCTW BOOSAHbIE
napbl KOHAEHCUPYIOTCA Ha JIUCTbAX — 6onee npoxnaaHbiX NOBEPXHOCTAX.

Cne,qyeT OTMETUTb, YTO OTHOCUTENIbHAA BJ1AaXHOCTb B ropoae, Kak npaBwuio, HMUXxe, 4emMm B
€CTECTBEHHbIX NMPUPOAHbIX YCNOBUAX, YTO ABNAETCA cneacrBuemM pagukanbHbIX W3MEHEHUI CBOUCTB
NOACTMNAIOLLEN NOBEPXHOCTU (KPbILLM, MOCTOBbIE CMOCOOCTBYIOT OLICTPOMY yAaNeHNo C TeppUTOpUn
ropoga ocagKos).

[Mprembl pa3mMeLLeHnsa 3enéHbIX HacaxXOeHNN N NX COYETaHUA C OTKPbITbIMM NPOCTPaAHCTBaAMMU B
3HAYMTENBHON CTENEHMW ONPEAENAOT OTHOCUTESNBHYIO BIaXHOCTb BO3ayxa. Haunyudwwmne pesynbTathl B
co34aHNM KOM(OPTHON O6CTAaHOBKM [OOCTUraloTCA MNP YepedoBaHUMU OEPEBLEB U KYCTapHUKOB,
pacriofiaraemMblX KOMMNaKTHbIMW MaccuBamu, C NonsHaMK1, UMEIOLLMMU MAOTHbIA TPaBsiHOM MOKpoB. B
3TOM CJly4Yae CyLLEeCTBYIOLWMIA Nepenag paanaunoHHbIX TeMnepaTyp Mexany OTKPbITbIMU y4acTKamu K
3aTeHeHHbIMU TeppuTopusamn gocturaeT 30 °C, a BnaxHocTb 20 %, 4TO cnoco6CTBYET NEPEMELLEHMIO
BO3A4yXa.

* BnaxHocTb BO3[yxa 0KOJSI0 pacTeHus bonblue, YeM BAANM OT HETO, Tak Kak pacTeHus UCnapsaioT

Boay. MosTomy BrnaxHoOCTb BO3AyXa B Niecy Bcerga Bollle, YeM B ropoge.

» TemnepaTypa OKOJI0O pacTeHUsi HUXe, YEM BAAMMW OT HEro.

B wmsmnonornyeckom npouecce WCMapeHUss BoAbl pPacTEHUEM, MOMyYMBLUEM Ha3BaHWe
«TpaHCnMpaums», y4acTBYIOT NIMCTbS UNKN XBos. B nX KoxXuue nmeroTcss cBoeobpasHble LeneBngHble
OTBEpPCTUS — YCTbMLA, CNOCOBHbIE OTKPbIBATLCSA U 3aKpbIBATbCA U TEM CaMbiM PerynnpoBaThb NOTEPHO
Boabl. Korga TpaHcnvpauus OOCTUraeT BeNvuUMHbI, NPEeBbIlLaloWwen NocTynseHne BoAabl U3 MOYBbI,
HacTynaeT yBsiAaHue. [nutenbHas HexBaTka BoAbl NPUBOAUT K rMbenn pacTeHuin. 3To NpoucXoamT
M3-3a TOro, YTO pacTeHUs He MOryT HafOoJro 3aKpbiTb YCTbMLA, TaK KaK 4yepe3 HUX noctynaet
YINEeKUCrbIA ras, a ero OTCYTCTBUE MNPUBOAMT K YrNIepoAHOMY TONoAaHuilo, YTO CKasblBaeTcs Ha
NnUTaHUM pacTeHus, hoTocnHTE3E.

B xapkoe Bpemsi OHS NNCTbA MOTYT BbIrMSAEeTb MOHMKLIMMWU, @ Ha YTPO OHU BHOBb YNpyrue u
CBEXNE BCNeAcTBMe OENCTBMS OCMOTUYECKOro OaBrieHusi, unu Typropa. [HéM, Koraa Xumudeckue
MPOLLECChbl B pacTeHMM NpPOTEKalnT Haubonee akTMBHO, 3TO AaBlEHUE MOCTENEHHO CHUXaeTcs, a 3a
HOYb, MO Mepe TOro Kak KOpHeBas CucTemMa MOMOJIHAET 3anacbl BOAbl, OHO MOBbIIAETCH. Typrop
3aBWCUT OT NMOrOAHbIX YCIOBMIA. B npoxnagHbie n nacMypHble AHM OH BOOOLLIE HE NaaaeT U Bee ycTbuua
TNINCTLEB OCTAlOTCSH OTKPbITLIMMU.

[epeBo BcacbiBaeT BoAY U3 NOYBbI MPOMafHOW KOPHEBOW CUCTEMOW U Npexae BCEero MonoabiMu
KOPHEBBLIMW OKOHYaHUAMW U MHOFOYUCIIEHHBIMM KOPHEBLIMI BONOCKaMu. Y s6noHn 2—-3 neT yxe
nmeetcs 45 Tbic. KopHelt. C NpuxoAoM X0onoaoB PacTeHUS COKpaLLaoT BcacbiBaHWe BOAbl U3 MOYBbI, a
NUCTbS NPOAOITXAIOT €€ UCTMIapeHne, YTo NPUBOAMT K HECOOTBETCTBUIO MEX-
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Oy KONMM4YecTBOM Mony4YaeMol M pacxogyemown Bopapbl. [depeBbsi M KyCcTapHUKM u3baBnsawTcs oOT
OCHOBHbIX OPraHOB MCMapeHusi Bnarm — oHu cbpacbiBaloT NUCTBY. ViccnenoBaHnsi NokasbiBaloT, YTO
BCacCbIBaHVE AepeBOM BOAbI BO MHOIOM 3aBUCUT OT COAEpXaHusa B noyse kucrnopoga. lNMpu ynnotHeHun
MoYBbl PE3KO COKpalLaeTcs MpUTOK BOAbl, U OHa yXe He MOCTynaeT B Haubosiee OTpareHHble U
BbICOKME TOYKM PaACTEHUS — AePEBbS HAYUMHAIKOT KCYXOBEPLUNHUTEY.

CKopocTb nepeaBuXeHUsa BOAbl B AiepeBe 3aBUCUT OT NPOBOAUMOCTU APEBECUHbI U MOLLHOCTU
ABurartenen BOAHOrO TOKa: TakK, B OAHOM M3 OMbITOB, MOCTaBMNEHHbIX B [logMocKoBbe, y 5—10-neTHnx
OepeBbEB (B 3aBUCUMOCTM OT NOrOAHbIX YCNOBMI) OHa cocTaensna ana gyba 60—400 cm/4, gns Tononsa
20-400, 6epésbl 80—240, enun 5-50 cm/u.

Cwuna, asuxyLiasi Bogy BBEpX Mo CTBONY JIMCTBEHHOIrO AiepeBa, [OSTXHA ObITb HE MeHee 4 aTM. Ha
kaxpgble 10 M BbicoTbl Nogbema. KopHeBoe faBneHne cnocobHo nogHMMaTh Bogy Mo CTBONY AepeBa
Ha BbICOTY 4—5 M. C pacnyCckaHWeM NUCTbLEB OCHOBHbLIM ABUraTenem, NoOAHNMALMM BOAY MO cocyaam
JepeBbeB, CTAHOBUTCA COCYLLAA CUIa KPOHbl, BO3HUKAKLWWLAA 3a CYET NMOTEPM BOAbI NUCTbAMU (MNn
XBOEW) B MpoLecce TpaHcnmpaumm.

OpauH rekTap HacaxaeHui B Te4eHne BereTaumoHHoro ceaoHa ncnapset go 3000 T Bnaru, 3a aT0T
xe nepuoa 1 m* razoHa ncnapset 500—700 n Bogbl. ExegHeBHo B3pocnas nuna ncnapdaet 0,2 T Bnaru,
XopoLo pa3sutein 6yk — o 0,6 T Bnarn, a 1 ra ctonetHux aybos — okono 26 T. ExeroaHo 3enéHsle
HacaxpeHns ucnapaT 20-30 % aTMocdepHbIX 0CaAKOB, BbIMABLUMX HA 3aHATYIO MU TEPPUTOPUIO.
CpaBHI/IBaFl BrnnaHne paCTeHVIVI M BOAbl Ha NOBbILLEHNE BITaXHOCTU BO34yXa, MOXHO C YBEPEHHOCTbIO
CcKasaTtb, 4YTO 1 ra MONMHOLEHHbIX pacTeHu’ 3HauuTenbHo nydwe (noytn B 10 pa3) yBnaxHsaerT,
OCBeXaeT BO3[yX M0 CpaBHEHWNIO C BOAOEMOM TakoW Xe MoLiagu.

B 3aBncumocTM OT pa3mMepoB U CTPYKTYpbl MAacCMBOB 3€MeHbiX HacaXAeHUn BrvaHue
pacTUTENbHOCTM Ha BNaXHOCTb BO3[4yXa pPacCrnpoCTPaHAETCA Ha npureralwlmne WHCONMpyemble
OTKpbITble MPOCTPaHCTBa M MposiBNsSeTca Ha pacctosHun, B 15—20 pa3 npeBblllalowemM BbICOTY
pacTteHui. [poBeaeHHble nCCneaoBaHns NO3BONAIOT cAenaTb BbIBOA, YTO HA TEPPUTOPUU, OTCTOSALLEN
OT 3eneHoro maccuea Ha 500 M, M3-3a BRMAHUA pacTeHMIA OTHOCUTENbHas BAAaXHOCTb MOXET Mpu
onpeneneHHbIX ycnosusx nosblwaTtbea Ha 30 %. BnaxHoCTb BO3AyXa YBENMUYMBAIOT Aaxe HeLwnpoKne
10-meTpoBble MONOCHI APEBECHO-KYCTAPHUKOBOW PacTUTENBHOCTU, KOTOpble Ha pacctosiHumM 500 m
NOAHMMALOT BNaXHOCTb Ha 5— 8 % No cpaBHEHMIO C OTKPLITON NOLWAAbHO.

Ecnu npuHATbL OTHOCUTENBLHYIO BNaXHOCTb Ha ynuue Ao 100 %, To cpeamn 03eneHeHHON 3aCTPONKK
oHa cocTtaBuTt 116 %, a B KpynHomM napke MoxeT goxoautb Ao 200 % v 6onee.

Wcnapaa Bnary, noBepxHOCTb JMCTbEB M KyCTapHWKOB HarpeBaeTcd. V3BecTHO, 4To And
ucnapenuss 1 n Boabl Tpebyetca oo 600 kkan Tenna. HecrnoxHbi pacyeT nokasbiBaeT, yuto 1 ra
ay6oson polum nornowiaeT B cyTkn 15 600 kkan. VIMEHHO 3TOT NPoLECC Crnocob6CTBYET MOHUXEHUIO
TemnepaTtypbl B HAXHUX CIOAX KPOHbI U Npu3eMHoM cnoe Ha 3—5 °C (no cpaBHEHWIO C TeMnepaTypon
OKpyXaloLero Bo3ayxa). B npuseMHoOM crnoe nnoTHbIX 3eMEHbIX HacaXAeHUn oTMevaeTca Hanbonee
BbICOKasi OTHOCUTENbHAasi BMaXHOCTb BO34yXa.

OTHoCcKTENbHasa cpegHeMecsYHas BNaXHOCTb BO3A4yXa Cpean 3efeHbIX HacaXAeHU napka Bbllle
Ha 4-9 %, B ckBepe — Ha 3—5 % MO CpaBHEHWIO C TEPPUTOPUSIMU MHOrO3TaXHON 3acTponku. [axe
HebosblUMe y4yacTKM BHYTpU-KBapTanbHOW 3€feHM 3aMeTHO CMocOoOCTBYIOT  MOBBILIEHWIO
OTHOCUTENbHOW BNaXHOCTN BO3AyXa.

Ymeno npumeHasa BnaroniobvBble pacTeHMs W UCMONb3yd WX KayecTBa, Ha TeppuTopuu C
NOBbILUEHHOW OTHOCUTENBbHOWN BNAXHOCTbIO (Bbiwe 70 %) NnocnefHon 3Ha4YnTENbHO MOXHO CHU3UTD.

MpakTnyeckas YacTb

Llerns paborsi: ONpenenntb U CpaBHUTb BNAXHOCTb M TEMMepaTypy Bo34yxa B Kiacce M OKOono
pacTeHus.
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0O6opydosaHue:

KomnbtoTep ¢ nporpamMMHbIM o6ec-
neYyeHvem;

[aTynkn Temneparypsbl;

[aTumkn BNaxHocTu.

YcmaHosKka napamempos usmepeHul:

* YyacToTa 3aMepoB — KaxXayto MUHYTY;

* Konn4yecTBo 3amepoB — 900.

3amepbl TeMnepaTtypbl U BNaXHOCTW NPOM3BOAUTL HE MeHee 15 MUHYT.

lMopAdoK nposedeHuA 3KchepuMeHma:

1. lMoarotoBuTb NabopaTtopHoe 060pynoBaHue Afd NPoOBEAEHNS ONbITa.

2. Ha 4 nucta pacteHua cnatudmnsom (unu apyrne pacTeHms) OAeTb LennodaHoBON NaKer,
NOMECTUTb TyAa [aTYMKM TeMNepaTypbl U BIAXHOCTU, YTOObI OHU HE Kacanucb CTEHKM NakeTa.

3. HauaTtb permcrpaumio faHHbIX TEMNepaTypbl B KIacce U 0KOJ0 pacTeHUsI B TedeHne 15 MUHyT.

4. CnepuTb 3a U3MEHEHNEM TEMMepaTypbl HAa 3KpaHe.

5. [laHHble 3aMepoB 3aHECTU B Tabnuuy.

6. CoxpaHuTb JaHHble OnbiTa.

7. HauaTb perncrpaumio faHHbIX BIIaXHOCTU BO34yXa B KITAacCe U OKOJ10 pacTeHus B TedeHue 16
MUHYT.

8. CnepuTb 3a U3BMEHEHNEM BIAXHOCTN BO3yXa Ha SKpaHe.

9. CoxpaHnTb U U3y4nTb rpacmku.

10. [OaHHble 3amMepoB 3aHECTN B Tabnuuy.

11. CoxpaHuTb AaHHbIE OnbITa.

O6pabomKa u aHa/1u3 pe3y/ibmamos:

CpaBHuTENbHOE NCCefoBaHNe TeMnepaTypbl ¥ BNAXHOCTN BO34yXa B KIacce U OKOJ0 pacTeHus.

Temnepatypa 1 BNnaxHocTb Bo3gyxa (okono 15 yac.)
Bpems (c
P (© Temnepatypa B [TemnepaTtypa oKoro| BnaxHocTb Bo3ayxa [BnaxHocTb BO34yxa
knacce (°C) pacteHus (°C) B Knacce (%) oKono pacteHus (%)
0
300
600
900
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Bbigoobi:

1. CchopmynupyiTe BbIBOAbI MO BOMNPOCAM.

2. MoyeMy 0KONo pacTeHus BRaxHOCTb bonblue, Yem B Knacce? Kakoe 310 uMeeT 3HayeHne?
3. MNouemy B knacce TemnepaTtypa Bo34yxa MOBbILIAETCA, @ OKOMO pacTeHUs NoHuxaeTca?
Kakyto ponb nrpatoT 3enéHble HacaxaeHus B ropoge?

+ TemnepaTypa B Kracce Bbille, YeM OKoslo pacTeHns. Co BpeMeHeM TemnepaTypa B Krnacce
YBENUYMBAETCS, @ OKOSIO pacTeHMSA YMEHbLLAETCA.

BnaxHocCTb B Knacce MeHbLUE, YeM OKONO pacTeHusi. C TeyeHneM BpeMEHU BNaXHOCTb B
Krnacce YMeHbLUaEeTCH, a OKOSO pacTeHNsa yBENUUMBAETCS.

JlabopamopHas paboma Ne 3.
«McnapeHue 800bl IUCMbAMU G0 U NOCJ/Ie NOJIUBA».

TeopeTnyeckada Yyactb

Bopna Heobxoamma anst xusHu noboro pacteHnsi. PacteHue nony4vaeT BoAy rnaBHbIM 06pa3om u3
no4sbl. HaszemMHble yacTtu pacteHuda, B OCHOBHOM JIUCTbA 4Yepe3 YyCTbula NCNapArT 3HaAYUTENbHOEe
KOJIN4eCTBO BOAbl. EbIBaeT, YTO B Xapkue 4acbl AHA pacxon BOAbl UCMapeHWueM rMpeBblllaeT eé
nocrtynneHue. Torp,a Yy pacteHuna JNINCTbA yBAOaloT. |-||:)VI CyXOI7I noyse MHTEHCUBHOCTb UCMNapeHUA
MEHbLLE, YEM NPU BIIaXHOMN.

Ha wWHTeHcuBHOCTb npouecca TpaHCcnupauunm oOKa3blBaeT BIIMAHWE BJTaXHOCTb MO4BbLI. C
YMEHbLUEHNEM BJ1aXHOCTU MNOYBbl TpaHCnUpaumna ymMeHbLlaeTCcA. YemM MeHbLle BOAbl B MNMO4YBE, TEM
MEHbLLE e€ B PaCTEHUMN. YMEHbLLEHNE COAEPXaHNS BOAbI B pAaCTUTENBHOM OpraHn3me aBTOMaTU4ECKU
CHMXaEeT NpOoLEeCcC TpaHCNMpaLmmn B CUIY YCTBUYHOM U BHEYCTbUYHOW PETYNMPOBKW.

B nucTbaAx BOASIHOM MNap BbIXOOMT M3 KIETOK B MEXKNETHUKU. M3 HMX 4epe3 ycTbUua nap
ncnapsieTcsa ¢ NoBepxHoCcTH nucta. OTKpbIBAsACh U 3aKpbIBasCb, YCTbULA PErYNINPYIOT CMapeHne Boabl
nmcTeamMn. Kak M3BECTHO, Yy OONbLUMHCTBA PACTEHMI YCTbMLA HAXOAATCS Ha HUXHEN MOBEPXHOCTU
nncta. CnepoBaTenbHO, Y OOMbLIMHCTBA pacTEHU BOAa B OCHOBHOM MCMApSAETCs Ha HUXHEW
NOBEPXHOCTU NTUCTOBOW MITACTUHKM.

KonnyecTtso BoAbl, KOTOPOE MCNapAT PaCTEHUA, 3aBUCUT OT MHOIMX pakTopoB. B niobom crny4vae
9TO MOYTU BCErga AOCTAaTOYHO OONbLUOE KONMMYECTBO B MEpecyeTe Ha Maccy Tena pacteHusd. Tak,
Hanpumep, Kanycra ucnapsiet 3a CyTKM OKONO OfHOro nuMTpa BoAbl. Ha MHTEHCMBHOCTbL MCMapeHus
BNMUAIOT BO3pacT pacTeHuns (Monogple ucrnapsoT Oonblie), B TEHW OHO pacTeT WM HeT (B TeHu
ncnapeHue MeHbLLE), [yET BETEP MUIM HET (B BETPEHYIO Norofy ncnapeHune 6onbLue), 4OCTaTOYHO BOAbI
B MOYBE WUJIN HET.

Mpun BOCTaTOYHOM KONIMYECTBE BOAbI Y pAaCTEHUSA YCTbMLA B JIMCTbSIX MOTYT ObITb OTKPbITbI U [HEM,
M HOuYblo. Y psaga pacTeHuMi ycTbuLa OTKpbIBalOTCA TONbKO gHem. Ecnu xe Bogbl B mnouse
HeAOCTaTO4YHO, TO PacTEHUS 3aKpbIBAlOT yCTbMUA Aaxe AHEM. JIMCTbA HEKOTOPbLIX pacTeHUA MOryT
CKpY4MBaTbCA MNpu APKOM OCBELLEHNU, B pe3ysibTaTe UCMApPEHME TaKXe YMEHbLLAETCS.

Y pacteHun, npouspacTaloWwmx B TensbiX BAaXHbIX MeCTooOUTaHuAX (Hanpumep, TPOMuKax),
00ObIYHO KpYMHble JIMCTOBLIE MNACTUHKKU. [103TOMY Takue pacTeHusa UcnapsitoT 6onbline o6beMbl BOAbI.
Ho nockonbKy BoAbl B OKpyXatloLlen cpefe [OCTaTo4HO, 3TO He ABnsieTca npobnemoin. [pyroe aeno —
pacTeHus 3acyLsMBbIX MECT 00MTaHus (Hanpumep, MonynycTbiHb U MYCTbiHb). ¥ HUX NUCTbS NU60
Mernkue, NMbo BUOOU3MEHEHbI B KOJMOYKU (KaKTyC) UM MSCMCTble 06pa3oBaHusi, Hakannveawwme
BOAY Npo 3anac (ano3). B niobom criyyae Takme NUCTbA UCNapsaoT Masio BoAbl.

MpakTnyeckas Yactb

Lesb pabombi: BbISICHATb Kak BMSAET, NOJINB PACTEHUA Ha KONMYECTBO MCMapsaemMoin Boabl.
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O6opydosaHue:

Puc. 21. lNonue pacteHns

1. KoMMblOTEP C NporpaMmMHbIM obecneyeHmem
2. n3meputenbHbin MHTepdenc

3. [aTyuK Temnepartypbl
4. paTymK BRAXHOCTW.

YcmaHoska napamempos usmepeHuli:
* yacToTa — Kaxzayto CeKyHay;

* 3amepbl — 1000.

Mopadok nposedeHuA 3kcnepuMeHma:

1. MoarotosbTe KK (1nu MNMK) ana nposegeHust onbita.

2. OpeTb LennodaHoBbIM NAaKeT Ha cnaTUUNIOM, MOMECTUTL TyAa [AaTYNKN TeMnepaTypbl U
BNaXHOCTM M NMOTHO 3aBA3aTb MakeT.
. MpoBecTn n3amepeHus TemnepaTypbl U BIAaXHOCTU, KOrAa 3eMIs B FOPLUKE C pacTEHNEM cyxast.
MpoaHanmanpoBaTtb NOy4YeHHbIE AaHHbIE.

MpoBecTn u3aMepeHuss TemnepaTypbl U BaXHOCTYW Mocre nonvea.
MNpoaHanM3npoBaTb NOMYyYeHHbIE AaHHbIE.

3
4
5. TlonuTb pacTtenus, BbINUB 2 NUTpa BOAbI.
6
7
8

CpenaTtb BbIBOAbI.

O6pabomkKa u aHa/u3 pe3y/ibmamos:
Pe3ynbTaTbl UI3MEpeHUin 3anuwunTe B Tabnuuy

TemnepaTypa U BNaXHOCTb BO3Ayxa A0 U nocne nonvea (okono 15 yac.)
Bpewms (c)
Temnepatypa |TemnepaTypa okono | BrnaxHocTb Bo3ayxa | BnaxHocTb BO3ayxa
OKOJ10 pacTeHnsi | pacTeHusi nocne OKOI10 pacTeHus o OKOJI10 pacTeHus
0o nonuea (°C) nonuea (°C) nonunea(%) nocne nonuea (%)
0

300

600

900

Bbi8o0bi:

CdopmynunpynTe BbiBOObI MO BONPOCAM.
1. Kak BnuseT, NonmB Ha MHTEHCUBHOCTb UCMApeHUs BoAbl Y pacTeHua?
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2. 3a4yeMm pacTeHue ncnapset Boay?
3. Yewm obycrnoeneHa HeNpepbIBHOCTb BOCXOASALLEr0O TOKa BOAbl Y pacTEHUIN?
4. B kakux npoueccax XusHeaeatenbHOCTM pacTeHUI y4acTByeT Boaa?

JlabopamopHas paboma Ne 4.
TypaopHoe cocmosHue KJ1emokK

TeopeTnyeckas Yyactb

Typrop — HanpsiXXeHHOe COCTOsIHME KNeToyHon obonoykn. OH 3aBUCUT OT coaepXaHusi BOAbl B
KneTkax. YMeHbLUEeHNE KONUYeCcTBa BOAbI B KIeTKax BeAEeT K MOHUXEHUIO Typropa, U B pe3ynbTate
3TOro pacTEHWUsI CTAHOBATCA BAMbIMU, YBAALLUMU.

Ha copgepxaHun B KneTKax BoAbl CKa3blBAaeTCA KOHLIEHTpaUWsi PacTBOPEHHbIX BELLECTB B
OKpyXxatowen BogHow cpege. Npu KOHUETpauMu COMeRn, caxapoB M APYrMX BELLECTB, PaBHOW UX
KOHLEHTpaumum B uUMTOMNMa3e (M30TOHUYECKOW), Typrop MOALAEPXUBAETCA Ha (U3MOSOrMyYeckn
ONTUMAanbHOM YpoBHe. [lpyM MOBLILWEHHOW KOHLUEHTpaAUun cosfier  (rMnepTOHUYECKON) Typrop
ocnabeBaerT, Npu NOHUXEHHOW (TMNOTOHUYCKNOMW) — NOBbILLAETCS.

Typrop umeet 6onbLloe 3HaYeHWe Ans XuU3Hu pacteHni. OH onpepensieT ynpyroctb KNeTok u
TKaAHeN B3POCMbIX PacTEeHWI, MPOPOCTKOB, NOAAEPXMBAET JIUCTbS U OPYrMe OpraHbl pacTeHusl B
TYprecueHTHOM COCTOsIHUM, U obecneynBaeT onpeaerieHHOe NoNoXeHNE B NMPOCTPaHCTBE.

[NpakTuyeckas 4acTtb

Lenb pabomsi: BbISICHUTL 3aBUCUMOCTb TYPropHOrO COCTOSIHUSI OT KONMMYECTBA BOA B KJleTKax.

ObopydosaHue u MamepuaJsibl: LMHOPOBON AATHUK 3NEKTPONPOBOAHOCTH, BOAA,

1M pacTtBOp Xxnopuaa HaTpus, NpobUpKK, WTATMB, XMMUYECKME CTakaHbl, PunbTpoBaNbHas
6ymara, HOX Unu ckanbnerb, MMHENKA UK LUTaHreHUMPKYIb.

lMpeameTHble CcTeka, npenapoBalnbHble CTeKna, npenapoBanbHasi Mrna, MUHUET, CNUMpTOBKa,
CMWYKKU, MNUMNETKA, METWUSIEHOBLIN CUHWUWA, GUbTpoBanbHaa Oymara, MUKPOCKOM, MPOPOLLEHHbIE
CEMEHa UNN NIyKOBWLbI C KOPELLKaMMU.

TexHuKa 6e3onacHocmu:

1. TNepepn Hayanom paboTbl ocBo60AMTE paboyee MECTO OT NOCTOPOHHNX NPEAMETOB.

2. Cobnopante OCTOPOXHOCTb npu paboTe ¢ npenapoBanbHbIMU WUrMamMu, NPeaAMETHbIMU U
MOKPOBHbIMW CTEKNaMK BO n3bexaHne yKonoB 1 NOpe30B.

3. He ponyckanTte nonagaHna KpacuTensa Ha KOXYy, rnasa u ogexay.

4. CobnioganTte npaBuna paboTbl CO CMMPTOBKON BO N36eXaHNe 0XOroB.

5. MNpuctynante K paboTe ToONbKO Toraa, koraa ybeantecb B MCNPABHOCTU MUKPOCKOMA. TOYHO
BbIMOMHANTE YKa3aHns yuntens npy pabote ¢ HUM B OTHOLLEHUW NMopsaaKa AeACTBUN.

6. Tlo okoH4YaHuKM paboTbl NpUBEAUTE B NOPSIAOK pabovee MecTo.

lMopsdok nposedeHus 3KchepuMeHmMa:

1. N3 makoTu KnybHsA KapTodens BbipeXbTe ABa 0OANHAKOBbIX 6pycoyvka pa3mepom 50x5x5 Mm u
TOYHO M3MepbTe WX ANVHY.

2. MNoproToBbTe ABa XMMUYECKUX CTakaHa. B ognH HanenTte u4ncTtyto BoAy, a BO BTopor — 1 M
pacTBOp xfiopuaa HaTpua (MoBapeHHas Ccosb).

3. N3mepbTe 3neKkTponpoBOAHOCTb BOAbI M pacTBOpa NOBAPEHHOW COMM C MOMOLLbIO LMPOBOro
AaTuvKa 3NeKTponpoBOAHOCTM.

4. OpuH 6pycoyek kapTodens (obpazey, 1) nomecTuTe NnomecTuTe B NpobMpKy C BOAOW, @ BTOPON
(obpazey, 2) — B 1 M pacTtBOp xnopuga HaTpus.

3. Yepez 20—30 MuH BbIHbTE 6pycoYkM U3 Npobrupok n obcylumTe Ha unbTpoBanbHOW bymare.
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4. BblpexbTe 13 kaptodens TpeTuin 6pycoyek Takoro xe pa3mepa. OH NOCNYyXUT KOHTPONbHbLIM
06pa3Lom B BalleM OnbiTe.

5. CpaBHuTe ynpyrocTb Tp€x 06pa3LoB 1 pedynbTaTbl BHECUTE B Tabnuuy.

6. V3mepbTe, a 3aTeM CpaBHUTE ANMHY OPYCOYKOB M pe3ynbTaTbl BHECUTE B Tabnuuy.

7. No pe3ynbTaTaM WU3MepeHW caenante BbIBOL, KakoW Tun pacteopa (MMNOTOHUYECKUH,
N30TOHUYECKUIA, TMNEPTOHNYECKUI) HAXOAMICA B KaXA0M Npobupke.

8. MNepenenTte cooepxuMmoe NPoOMPOK B ABa OTAENbHbIX ManeHbKMX CTakaHa W U3MepbTe
3N1EKTPONPOBOAHOCTb B HUX. [laHHble BHECUTE B Tabnuuy.

9. [Mo AaHHbIM TabnMLbl paccunTanTe U3MEHEHNE 3NEKTPONPOBOAHOCTM B 060MX Criyyasnx.

BaxHo B Hauane paboTbl NPOKOHTPONMPOBATbL TOYHOCTb U3MEPEHUS BPYCOYKOB U3 KIyOHS
KapTodens, YToObl B AanbHeNLIEM pasnnyus B AfMHE ObINN XOPOLLIO 3aMETHBbI.

Obparure BHuMaHne!

Cnepnyet 06paTuTh BHMMaHUE YUYEHUKOB Ha TOM, 3a4eM Obln B3AT TPeTun bpycodyek kaptodens
D5l KOHTpons (06bEKTUBHOE CPaBHEHWE TYPreCLEHTHOro COCTOSIHMSA), MoveMy TpeTuii 6pycok Obin
Bblpe3aH He cpasy, a Nnocrie NpoBeaeHWs onbiTa, Nepes caMbiM CpaBHEHMEM (4TOObI NpeaoTBPaTUTL
NnoTepto Typropa n3-3a BbICbIXaHUsA).

Ecnu B LWIKOMNe A4OCTaTOMHOE KONMMYECTBO AATYMKOB 3M1EKTPONPOBOAHOCTU, TO AAHHbIE MO AJIMHE
06pa3LoB B Tabnuuy He 3aHOCHATCS, MOCKOMbKY BbIBOAbI O TWUME pacTBOpPa MOXHO cAaenatb Mo
N3MEHEHNIO 3MEKTPOMPOBOAHOCTU. B 3TOM criydyae Bpemsa onbiTa MOXHO yMeHbwunTb A0 10 MuH,
OOCTaTOUYHbIX ANA N3MEHEHUSA NMOKa3aTens 3MeKTPonpoBOAHOCTU. ONEKTPONpoBOAHOCTbL Bo3pacTaeT
Nnpv MCMNOMb30BaHUN TMMOTOHWYECKOrO pacTBOpa M YMEHbLUAETCA B pacTBOpPE IMMNEPTOHMYECKOM,
OCTaBasACb HEU3MEHHOWN — B U30TOHNYECKOM.

Ecnu B WIKoMe He[oCTaTOMHO AaTUYNKOB 3N1EKTPONPOBOAHOCTU, TO PEKOMEHAYETCH MCMONb30BaTh
OOMH AaTyuK B AEMOHCTPAUMOHHOM BapuaHTe, a OcCTanbHble ydeHue OyayT onpepensatb TONbKo
N3MEHEHNE YNPYyrocTh n oJIMHbI 06pasLoB.

lMpepncTaBneHne pe3ynbTaToB HAGNAEHWN

lMokazaTenu O6pcksel, 1 O6bpazel, 2 KoHTponb
Twn pacTtBopa rMAOTOHNYECKNI rMNepTOHNYECKNN -

M3meHeHue ynpyrocTu

50 50 -
[OnvnHa B Hayane onbiTa,

MM

[nnHa B KOHLLE ONbITA, 50

MM

3meHeHne anuHsbl,
MM

OneKTponpoBOAHOCTL B
Ha4arne onbitTa, MKCM

OneKTponpoBOAHOCTL B
KOHLe onbiTa, MKCM

N3meHeHune
3NEeKTPONPOBOAHOCTHU

BbigoObi:

CdopmynupynTe BbiBOObI MO BONPOCAM.

1. Octanucb N1 nepebii U BTOPO BpYCOYKM B TYPrecLeHTOM COCTOSIHUM U NoYemy?
2. Kak TypropHoe faBneHne 3aBUCUT OT KONIMYeCTBa BoAbl B KNeTkax?
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3. Kak TypropHoe gaBneHue 3aBUCUT OT KOHLIEHTpaLUMK COMen B OKpyXatoLLlen cpene?
KoHmposibHble 8onpochi:
1. MNoyemy B Xapkue neTHUEe OHW NMCTbs pa3HbIX PacTEHWU, HanpuMep, OrypLoB, NOMUOOPOB,
yBsiAaT?
OtBer:
* B XapKyto Norogy yBennunBaeTca UCMApEHNe, U KIIETKN JINCTLEB PacTEHUI TEPSIIOT BOAY;
* YMEHbLUEHNE KONNYECTBA BOAbI B KIETKAX NPUBOAUT K CHUXEHUIO TYpropa, YTo BblpaxaeTcs B
yBSAAAHUN NIUCTLEB.
2. [Mo4yemy yBAAaKT pacTeHUs NPy 3aCONEHUN NOYB?
OtBer:
* MpW 3aCOSIEHMM NOYB MOBLILLAETCA KOHLLEHTPALLMs CONen B OKpyXatoLen BOOHOW cpeae
CTaAHOBUTCA MMNEPTOHUYECKON, U BOAA U3 KOPHEW HAYMHAET NOCTYNaTb B NOYBY;
* NoTepsa BoAbl KOPHAMM HapyLIAeT BOCXOAALLMI TOK BOAbI MO BCEMY PacTEHUIO, KOTOpe
NOCTOSIHHO TepsAeT BOAY Ha (DOTOCUMHTES U TPAHCUPALMIO;
* YMEHbLUEHNE KONNYECTBA BOAbI B KIIETKAX NPUBOAUT K CHUXEHUIO TYpropa, YTo BblpaxaeTcs B
yBSJ@HUWN pacTeHUs.
3. BbibepuTe BEpHbI OTBET:
1. Typrop npeacraenset coboi:
) Pa3HOBUAHOCTb OCMOTMYECKOro AaBMEHUS;
) pe3ynbTaTt 4ENCTBUS COCYLLMX CUTT;
) HanpsiXeHHOE COCTOAHME KITETOYHOWN 000SOYKM;
) un3MepsiemMblii YpOBEHb OCMOTUYECKOrO AaBleHNs.
OtBeT: B.

R )

JlabopamopHas paboma Ne 5.
3Ha4yeHue KymuKy/ibl U NpobKuU 8 3awjume pacmeHull om ucnapeHus

TeopeTunyeckas Yactb

KyTukyna — 370 6€CCTPYKTYPHbIN CNON, CEKPETUPYEMBINA INMAEPMNCOM U NMOKPbIBatoLwmin ero. OH
COCTOWT rnaBHbIM 06pa3oM M3 BOCKOMOAOOHOrO BeLeCTBa KyTWMHA, HEMnpoHWLaemMoro Ans BoAbl U
rasoB. YactuyHas MpOHMLAEMOCTb AfS HUX KyTUKYNbl B LENOM OObAcHAETCA Apyrumu eé
KomnoHeHTamMu. OBbIYHO YeM OHa TOSLLE, TEM HUXE MHTEHCUBHOCTb KYTUKYINSP- HOM TpaHCnupauuu.
Ecnwn oHa ToHKas, Kak, HanpMmep, y HEKOTOPbIX ManopoOTHUKOB, TO paCTEHNE MOXET TepATb Yepes Hee
30—45% Bopgbl. BepxHaa noBEpXHOCTb NIUCTbEB ABYAOJSbHBLIX, OOfyvyaemMast NpsiMbiM COSTHEYHbLIM
CBETOM U OObIYHO CUIIbHEE, YeM HUXHAsS, 06ayBaemas BETPOM, 4YacTo MOKpbiTa U 6onee TONCTbIM
Crnoem KyTuKynbl. BockonogobHble KOMMOHEHTbI 3TOrO Cnos (BKMYas U COGCTBEHHO pacTUTENbHbIN
BOCK) MOTYT MpakTU4YeCKU MOSIHOCTbIO OCTAHOBUTbL KYTUKYNAPHYIO TpaHcnvpaumto. Kpome Toro, nucTbs
C TOJICTON KYTUKyNon 0BblYHO rnagkve n brectawpe, T. e. oTpaxatoT 60sblUe CONMHEYHOr0 U3NyyYeHns
N MeHbLLE HarpeBaloTCs.

[na BbIACHEHNS] 3aLMUTHOW PONM KYTUKYIbl M MPOGKM MOXHO B36iTb KNyOHW KapTodens,
MOKpbITble NPOGKOBON TKaHblo, U AOMOKW, MNOKPbITbIe KyTuKynon (nMmbo ogHoneTtHue u OByx-
-TpéxneTHue nobern ogHOro BuAa pacTeHny oavHaKoBble MO Macce). Jlyywe BeTkM pe3aTb Ha KyCKu
onpeAeneHHoro Bo3pacTa, OAMHaKoBbIE M0 Macce 1 napacdMHOM 3ananBaTb CPE3bl.

[MpakTu4eckas Yactb

Lenb pabompi: BbIICHUTB pOb KYTUKYIbl M NPOBKM B 3aLLMTE OT MCNapeHUs BOAbI C MOBEPXHOCTU
KopHew, Noberos 1 KnyoGHen.

O6opydosaHue u mMamepuaJibl: OBa CBeXuX A6noka n Apa knybHa kapTodensi, BECbl, HOX,
NONU3TUIIEHOBbLIE NULLEBbIE NAKEThI, [ATYNK OTHOCUTENBHON BIAXHOCTW BO3AyXa.
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TexHuKa 6e3onacHocmu:

1. Mepepn Hayanom paboTbl ocBob6OAUTE paboyee MeCcTo OT MOCTOPOHHUX NPEAMETOB.

2. Cobnioganite OCTOPOXHOCTb Mpu paboTe C npenapoBasibHbIMKU WUrMamMu, NPEeOMETHbBIMU U
NMOKPOBHbIMW CTEKNAMK BO n3bexaHne ykonoB 1 NOpe30B.

3. He ponyckaviTe nonagaHus KpacuTens Ha KoXy, rnasa u oaexay.

4. CobniopganTe npaBuna paboTbl CO CMMPTOBKOM BO M30eXaHne 0XOroB.

5. MNpucTtynante K paboTe TONbKO Toraa, Korga ybeamtecb B UCNPaBHOCTU MUKpockona. To4HO
BbINOJHANTE YKa3aHUs yuuTens npu pabote ¢ HUM B OTHOLLEHWUW NOopsiika AeACTBUA.

6. [lo okoH4YaHun paboTbl NpMBEAUTE B NOPSAOK paboyee MecTo.

Mopadok nposedeHuA 3kcnepumMeHma:

BosbmuTe no ABa NpMMepHO 0AMHAKOBbLIX MO Macce knybHsa kapTodens un abnoka. Mo ogHomy u3
HUX OYUCTbTE, TO €CTb CHUMUTE CIIOM NOKPOBHOW TKaHN HOXOM.

N3mepbTe ¢ nomoLblo LMdPOBOro AaTumka BNaXHOCTb BO3AyXa B NOMeLLeHUW. BHecuTe aaHHble
0 BNaxHOCTU B Hayare onbiTa B Tabnuuy (opuHakoBas Ansa Bcex obpasuoB).

PackpoiTe nonuaTUNEHOBLIN MakeT WM MOMECTUTE B HEro MepBbii 0Opasel, U BKIYEHHbIN
UMdPOBOM AaTUMK OTHOCUTENBHOWN BAAaXHOCTM BO34yXa.

3akpoiTe NakeT U BblAaBUTE U3 HEFO BO3AYX, @ 3aTEM repMeTU3NpynTe MakeT, NepeBa3aB ero
PE3VHKOW, LUNaraToM Ui CKOTYEM.

Yepes 5 M1H OTMeTbTE NOKa3aHWA AaTynka U BHECUTE UX B Tabnuuy.

MosTopuTe nyHKTbl NeNe 3—5 ans octanbHbIX 06pasLLoB.

PaccuntanTte Ha CKOJfbKO NPOLIEHTOB BO3pOCiia OTHOCUMTESNIbHAA BIIAXHOCTb BO3AyXa B KaXAoOM
nakere.

Obparure BHUMaHne!

Ecnu konuyecTtBo AaTtyMKOB MO3BOSISIET, MOXHO CAenaTb M3MEPEHUs OOHOBPEMEHHO BO BCEX
yeTblpex naketax. Ecrnm gatunkoB HEMHOrO, TO LienecoobpasHo pa3penuTb Knacc Ha rpynnbl no 4—5
yenoBek Ha BpemMsi paboTbl.

MpepcTaBneHue pe3ynbTaToB HAbMOAEHUN

Mccnepyemble 06pasupl OTHocHuTeNbHasa BMaXHOCTb BO3AyXa

n3meHenue, %
B Ha4yane onbiTa, MM. | B KOHLE OMbITa, MM.pT.

pT.CT. CT.

OunwieHHoe A6noKo

OumnweHHbIN KapTodernb
HeounuieHHoe
A6N0KO

HeounwieHHbIn
KapTodenb

Bbi80oObi:

CdopmynunpynTe BbiBOObI MO BONPOCAM.

1. Kakoe 3HaueHue UMelT KyTUKysa u npobka B MCNapeHuu Boabl pacTeHnemM?

2. Kakas nokpoBHas TkaHb B 60IbLUEN CTENEHN BNUSAET Ha UCMapeHue BoAbl pacTEHUEM?
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JlabopamopHas paboma Ne 6

O6Hapy»xeHue HUMPAmMos 8 JIUCMbAX

TeopeTtnyeckada Yyactb

A30T MMeeT 6onbLloe 3HAYeHNE B XU3HU pacTeHuin. OH BXOAUT B cOCTaB GENKOBbIX BELLECTB,
NUNONAOB, HYKIIEMHOBbLIX KUCMOT, XNopodunna U Apyrux BaXHbIX OpPraHM4yeckux coeguHeHunin. A3oT
NnocTynaeT M3 MOYBbl B OCHOBHOM B BMAE HUTPATOB U conert ammoHus. Conm asoTHOW KMCHOThI
(HUTpaTbl), NOCTYNas B KOPHU pacTEHU, BOCCTaHABNNBAIOTCA B XMBLIX KIETKaX KOPHA A0 aMMuaka U,
CBSI3bIBAsACb C KETOKMCNOTaMMK, 06pa3yoT aMUHOKUCIIOTbI, KOTOpblE 3aTeM MOTYT MCMNOSb30BaThLCA Ha
noctpoeHne 6enkoB. OQHaAKO YacTb HUTPATOB C BOAHbIM TOKOM MOXET MOAHMMATLCA B NUCTbA. B
JNINCTBbAX NPOUCXOAUT (POTOXMMUYECKOE BOCCTAHOBIIEHNE HUTPATOB U AENbHENLIEE ero BKIOYEHNE B
CUHTETUYECKME NPOLIECCHI.

OnbIT TpebyeT nogrotoBku. NonosuHy noberos 3a AeHb 00 NPOBeAeHUst paboTbl HEO6XOAMMO
cpe3aTtb (NMWWUTb KOPHEBOrO MWUTaHWsI) M MOCTaBUTL B BOAY Ha CBeTYy (ans hutoxmmmyeckoro
BOCCTaHOBIEHUSI HUTPATOB). BTOpyto NonoBrHy Noberos cpe3atnT HEMNOCPEACTBEHHO NEPEL OMNbITOM.

[MpakTnyeckas Yyactb

Leno pabombi: 06HApyXuTb HUTPATbl B JIUCTbSAX PacTEHWA U ONPEAENUTb MWCTOYHWUK WX
NOCTYNMEHUS.

O6opydosaHue u Mamepuasibl, NOGEMNN KOMHATHbIX pacTeHWi (6anb3amMuHa, CUHIFOHWY- Ma UK
ObICTPOPACTYLUNX BMOOB CEMENCTBA KOMMENMHOBbIE — TpageckaHuuun, 3ebpuHbl, CeT- Kpeasuwu),
CTynKa C NeCTUKOM, HOXHULbI, BOPOHKA, Mapssi UinM BUHT, XMMUYECKUIA cTakaH Ha 50 mn, undposoi
OAaTUYUK KOHLEHTpaUMN NOHOB, 3NEKTPOS, HATPAT-aHUOHOB, 3N1EKTPO/ CPaBHEHMS.

TexHuka 6e3onacHocmu:

1. MNepen Hauyanom paboTbl ocBob6oANTE paboyee MeCTo OT MOCTOPOHHMX NPEAMETOB.

2. Cobniogante OCTOPOXHOCTb Mpu paboTe C npenapoBasiibHbIMW Urfamu, NpPegMeTHbIMU U
NMOKPOBHBLIMW CTEKNIAaMKN BO n3beXaHne yKonoB 1 Nope3o0B.

3. He pgonyckanTte nonagaHua KpacuUTenNa Ha KOXY, rasa u ogexay.

4. Cobnwogante npasuna paboTbl CO CNMPTOBKOM BO N30eXaHne 0XOoroB.

5. MNpuctynanTte K pabote ToNbKo Toraa, Koraa ybeantecb B MCNPaBHOCTM MUKPOCKOMa. TOYHO
BbINOJIHANTE YKa3aHUS y4nTens npu pabote ¢ HUM B OTHOLLEHWM NOpsiAKa AeNCTBUN.

6. [Mo okoHYaHuUK paboTbl NpuBEANTE B NOPSA0K paboyee MecTo.

lMopsadok nposedeHusA 3KchepumMeHma:

1. Otgennte nMcTbA OT MOGEroB, a 3aTeM C MOMOLLLI HOXA Ha NOAAOHE WM CrneunanbHOM
AoLeyKe Menko nopexsTe NIMCTOBbIE MAACTUHKM U YEPELLKN CBEXECPE3aHHOro pacTeHus Tak, YToobI
3anonHUTb CTYMNKY Ha [,BE TPETMW.

2. PasmenuTe obpasel, B CTYMNKe A0 Kawunueobpa3Hon Macchl.

3. Ynoxute KycoK Mapnu, CIOXeHHbIA BABOE Ha BOPOHKY, YCTAaHOBIEHHYIO Haf, CTakaHOM.

4. MNMepeHecuTe KalnLy Ha Maprilo 1 0TOXMUTE e€, cobpaB «y3eIKOM» YeTbIpe KOHLa Mapru.

5. Ecnu cnoi pacTuTenbHOro coka nosyynsics MeHee 2 cM, NOBTOpUTE AENCTBUSA CHavana.

6. MpucoegnHUTe K aT4YMKy MOHOB DNEKTPOLA HUTPAT-aHUOHOB U 3M1EKTPOL, CPAaBHEHMS, @ 3aTEM
NOAKNIYMNTE JATYMK K permcTpatopy OaHHbIX.

7. OnycTuTe B CTakaH C COKOM JIMCTbEB 3MEKTPOAbI, MPON3BEAUTE NATb U3MEPEHNU N BHECUTE
OaHHble B Tabnuuy.

8. Mostopute penctensa NeNe 1—7 ¢ NUCTbSIMU pacTeHWs, BblAEPXaHHOIO B TeYEeHWe CyTOK Ha
BOAHOM MUTAHUMN.

9. PaccuntanTte cpegHee apudmeTmyeckoe KOHLEHTpauun HUTpaToB Ans oboux npob coka u
CpaBHMTE MOSTy4YeHHble 3Ha4YeHUs mexay cobon.
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Obparure BHuMaHne!

MoMumo noberoB MOXHO WCMONb30BaTb JUCTbSl PaCTEHU C YKOPOYEHHbIMKU noberamu
(xnopodutym, apumMuoncuc, Hedponenuc), a BMECTO KOMHATHbIX pPacTeHWiA — U NPUOBPETEHHYIO
3eneHb (canat, neTpyLwka, yKporn) nMbo NUCTbA CeNbCKOXO3ANCTBEHHbIX PacTeHWi, NMPUHECeHHbIe
yUYeHMKaMMm.

[na yckopeHns noarotoBuUTenbHOM YacT paboTbl yYMTENb MOXET Ha rna3ax Knacca uamenbunTb
nUCcTbsa B BrieHaepe 1 pasfaaTh YYeHUKaM roToBYIO KalluuLy nMGo cpa3y oTXaTblii COK NUCTbEB. B aToMm
cnyyae Ha ypoke MOXeT ObiTb BbINONHEHa BTopas nabopaTopHass pabota nuMbo uccrnegoBaHoO
HECKOIbKO BU/I0B PacTEHUN.

MNpepcTaBneHve pe3ynbTaToB HabnAEHNN

WUccnepyemble obpasubl KoHLeHTpaLmsa HUTpaToB, MOrb/n Cymma, CpegHee,
Mosb/n Monb/n

1 2 3 4 5

CBexecpesaHHble NIUCTbS

BbI,El,ep)KaHHble JINCTbA

BbiBOAbI:

CdopmynupyinTte BbiBOABI MO BONPOCaM.

1. Kakne UCTOYHUKM HATPATOB AJ1A PaCTEHUN Bbl 3HaeTe?

2. CyuwecTByloT HOpPMbI MO cogepxaHuio HuTpaToB. OmacHO nNu Ans 4yerioBeka MoOBblLLEHHOe
copepXaHue HUTpaToB B pacTeHUAX?

OueHKa (h13MoNorMyeckux pe3epBoB CepaeyYHO-COCYANCTON CUCTEMBI

JNabopaTtopHas pabota N2 1.
«N3mepeHne apTepyanbHOro AaBneHnst npu nomowym undposoil nabopatopum
Releon Lite”

Llesib paborbi: 03HAKOMUTBCA C METOAAMU OLIEHKWN COCTOSIHUS CepAeYHO-COCYANCTON CUCTEMBI.

3anaun:

* OUEHWTb pe3epBbl cepaLa no onpeaeneHno CUCTONUYECKOro U MUHYTHOrO o6bema B MOKoe U

nocne hn3ny4eckom Harpy3ku;

* OLEHUTb YCTOMYMBOCTb K MMMOKCUM, UCTMOMNb3yS NPoby € 3a0epXKOoW AblXaHus;

* OLEHWTb COCTOSIHUE KapauopecnMpaTopHON CUCTEMbI, UICMONb3Ys NPOby C 3a4epXKON

ObIXaHus;

* OLEHUTb COCTOSIHME KapAMOpeCnUpaToOpHOW CUCTEMBI, MCNOMb3ys Npoby KpemnToHa.

TeopeTtnyeckada Yactb

TpaHcnopTHas porb CUCTEMbI KPOBOOOPALLEHMSA UMEET BaXHOE 3HayeHne Ansg obMeHa BellecTB
N 3HEepruM Kak B Mokoe, Tak U Mnpu OBuratenbHon geatenbHocTn. Puamnonormyeckme nceneaoBaHns
HanpasreHbl Ha BbiSIBIEHWE 3aKOHOMEPHOCTEN AEeATENbHOCTM CEpALLa U COCYyA0B.

KpoBoobpalieHne obecneunBaeT Bce Mnpoueccbl MeTabonMamMa B OpraHuM3me uerioBeka u
No3TOMY ABMSAETCA KOMMNOHEHTOM PasfnyHbIX (PYHKLIMOHANBHBIX CUCTEM, ONpeAensioLLmMX TOMeoCcTas.
BeinonHas ogHy w3 rnaBHbIX (YHKUMA — TPaHCMOPTHYH— CepAeYHo-cocyaucTas cuctema
obecrneymBaeT pUTMUYHOE TeuyeHue (UINONOTUYECKMX U BMOXUMUYECKMX MPOLECCOB B OpraHW3me
yenoBeka. K TKkaHfM M opraHaMm MO KPOBEHOCHbIM COCyAaMm [OCTaBMsOTCA BCe Heobxoaumble
BellectBa (benku, yrnesoapl, KUCMOPOA, BUTaMUHbl, MUHEPASIbHbIE COMU) U OTBOAATCA MPOLYKTbI
obmeHa BeLLEeCTB M YINEeKUCHbIN ras.
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CeppeyHo-cocyomctasi cUCTEMa BbIMOSHAET PErynATOPHYD WM 3aWmTHY QYHKUUKM ©U B
COOpPYXEeCTBE C HEpPBHOM W [yMOpanbHOW CUCTEMaMM WrpaeT BaxHyl ponb B obecrneveHun
LenocTHocTn opraHnama. Cocyaucras cuctemMa AennTCs Ha KPOBEHOCHYI0 M NuMdaTMyeckyo. 3Tu
CUCTEMbI @HaTOMMYECKN N (PYHKLMOHAmNbHO TECHO CBSA3aHbl, AOMONHAT Apyr Apyra. KpoBeHocHas
cucTeMa COCTOWT M3 LIeHTPanbHOro opraHa KpoBoobpallueHus — cepaua, puTMUYEcKne CoKpalleHus
KOTOpOro AaloT ABUXEHME KPOBU MO COCyAaM, U cammnx cocynoB. JlumcaTtuyeckas cuctema coctouT n3
nnmdaTmyecKmx cocyaoB, y3noB 1 MPOTOKOB.

BaxHewLwen xapakTepuUCTUKON NPON3BOAMTENBHOCTU cepaua ABNSAETCA CUCTONUYECKUI 0OBEM,
XapaKTepUCTUKOW KOTOPOro ABMASIETCA apTepuanbHoe AaBrieHue.

ApTepnanbHoe faBneHne — 3TO JABMNEHNE KPOBU B KPYMHbIX apTepusax YenoBeka.

Cucronuueckuin 06LEM- 3TO KONMUYECTBO KPOBW, BbliOpacbiBaeMOe Xenyooukamy cepaua npu
OLHOM COKpaLLeHUHN.

WUcTopuyeckas cnpaska:

AprepunansHoe pfasrieHne  Briepsble  Obi10  u3MepeHo B 1733 rogy  aHrsimicKum
ecrecrBoucrnbitareniem St Hales. Bo BBeLeHHON B apTepuro Jioaan CTEKSISHHON TpybKe OH
3aguKkenpoBas rnoagbLem Kposu Ha 8 oyToB un 3 [roNIMa BbiLLe YPOBHS JIEBOro Xesyaoqka cepaua. B
JarnbHedlem St Hales HEOA4HOKPATHO MOBTOPSA ITOT SKCIIEPUMEHT HA Pa3HbLIX XUBOTHBLIX. EMy
YAarocb U3MEPUTHL [aBIIEHNS B TEPUDEPUYECKNX apTEPUSX U BEHax M, 0-BUAUMOMY, [axe B
JIErOYHON apTepum, MOCKOJIbKY M3BECTHO, YTO St Hales Briepsbie u3amepusi Temrneparypy «Kposu B
nerkuxy. JormxHo 6bi10 npovity okosnno 100 niet, YyTobbi IKcrepumeHT St. Hales Haluen npumeHeHne B
TPaKTUYECKON MEANLINHE.

J.L. Poiseuille B 1828 rogy A4na npamoro uU3MepeHus A[asfieHUs B apTepun XUBOTHOMO
TPUMEHNTT PTYTHBLIY MOHOMETP, a C.Ludwig, coequHns ero ¢ ABUXYMMCA 6apabaHom, BriepBbIE
3arnucars nysibCUPYIOLLYIO KPUBYH apTEPNATILHOIO AaBrieHns (courmorpammy). [Tombop 6bi11 aBTOpOM
Ha3BaH KUMOIrpaghoM 1 B TEHYEHNE MHOIMMX IOCEAYIOLUNX JIET CITYXNIT OCHOBHBbIM CPEACTBOM AJIA
PerncTpayuu  pasindHbIX Qu3anonorm4ecknx rnpowyeccos. C 3100 BpemMeHu bepyT Ha4vasao
churmorpaghn4eckne MeToabl PerucTpaumu reMoguHammKu,

PasnuyatoT ABa nokasatens apTepuanbHOro gaBneHus:

Cucronnyeckoe (BepxHee) apTepuanbHoe paeneHue (CLl) — 3TO ypoBeHb AaBEHWUs KPOBU B
MOMEHT MaKCMMarnbHOro COKpalleHWs cepaua, XapakTepusyeT COCTOsiHMEe MuoKapaa IeBoro
xenypo4ka u paBHsietcs 100—120 mm pT.CT.

Onactonuyeckoe (HnxHee) aptepuanbHoe gasneHue ([[1) — 3To ypoBeHb OaBfeHWS KPOBMU B
MOMEHT MaKC/UMarnbHOro paccnabneHus cepaua, XxapakTepu3yeT cTeneHb TOHyca apTepuarnbHbIX
CTeHOK 1 paBHaeTca 50—80 mm pT.CT.

KpoBaHOe gaBneHne — AaBneHne, KOTOpoe KpoBb OKa3biBAeT HAa CTEHKM KPOBEHOCHBLIX COCYA0B,
UNM npeBbllIEHNE OaBNEHUA XWAKOCTU B KPOBEHOCHOM cucTeme Hapg atmocdepHbiM. Bbigensior
crepytowime Bubl KPOBSIHOrO JABIEHMA: BHYTpUCEpAEYHOE, KanunnspHoe, BEHO3HOE.

ApTepuanbHoe faBreHre u3MepsieTca B MUIMMeTpax pTyTHoro ctonba, cokpaleHHO MM PT.CT.
3Ha4yeHne BenunuuHbl aptepuanbHoro gasneHna 120/80 o3HadvaeT, 4TO BeNUYMHA CUCTONMYECKOro
hasnexus pasHa 120 Mm pT.CT., a BENNYMHA OMACTONMYECKOro apTepranbHoro gasneHns pasHa 80 mm
pT.cT. PasHoCTb MexAy BenuuvHamMu CUCTONMYECKOr0 U AMAacTONMYECKOro OAaBfEeHUMI Ha3blBaeTcs
nynbcoBbiM gasnennem (IM). OHO Noka3biBaeT, HACKONbKO CUCTONNMYECKOE AaBfieHWe npeBbillaeT
AMacTonnyeckoe, YTo HEOOX0AMMO AN OTKPbITMSA MOMAYYHHOrO KranaHa aopTbl BO BpeMs cUcTorbl. B
HOpMe MyrfbCcoBOE AasneHue paBHO 35—55 MM pT.CT.

104 B copepxanue




TOYKA POCTA

BUOINOrmnA

BenuurHa KpoBSHOro AaBneHns 3aBUCUT OT TPEX OCHOBHbIX (DaKTOPOB:

* 4acTOTbl M CUJIbl CEPAEYHbIX COKpPALLEHN;

* BEeJINYUHBI NepnEepryEcKoro CoNnpoTUBNEHUS, T. €. TOHYCa CTEHOK COCYL0B, rMaBHbIM

06pa3oM, apTepron 1 BEHYIT;

* 0bObeMa UMPKYIMPYIOLLEN KPOBMW.

ApTepuarnbHOe AaBfieHMe 340POBOr0 YesloBeKa SBMAETCA BENUYUHOW [OBOSIBHO MOCTOSHHOW,
0HaKO OHO Bcerpga nopsepraeTcsa HebonblMM KonebaHusM B 3aBUCMMOCTM OT ha3 AesATeNbHOCTM
cepaua n apixaHusi. KpoBonotepu BeAyT K CHUXEHMIO KPOBAHOIO AABIEHWS, @ NnepennBaHme 60MbLIoro
KOJINYeCcTBa KPOBW MOBbLILLAET apTepuanbHoe AaBnexHve. BennunHa aaesneHus 3aBucuT OT Bo3pacTa. Y
JeTen apTepuanbHoe [aBfneHue Huxe, YeM Yy B3POChblX, MOTOMY 4YTO CTEHKM cocynoB 6Gonee
3NacCTUYHBI.

ApTepuanbHoe [aBfeHne MOXHO W3MepuTb C nomowptko npubopa ccumrmomaHomeTpa
(ToHOMETpA).

CoBpeMeHHble LUucpoBble NONyaBTOMATUUYECKUE TOHOMETPLI MO3BOMSAOT OrpaHUYUTLCS TOSIbKO
Habopom pfaBneHus (OO 3BYKOBOrO CUrHana), pAanbHenwuin cbpoc p[aBneHus, perucrpaumio
CMCTOSINYECKOrO U AMACTONMYECKOro AABEHUS, HOrAa — MNysibca U apuTMUK, Npnbop NPoBOAUT CaM.

ABTOMaTU4YeCKME TOHOMETPbI CaMu 3aKa4yMBalOT BO3AYyX B MaHXETY, MHOrAa OHWM MOTyT BblgaBaTb
OaHHble B undpoBoM BUAE, ANA Nepenaydn Ha KoMNbTep unu gpyrie npubopsi.

NMOMOLLB YYUTETTIO

OTO NHTEpPECHO:

K. Vierordt ncnonb3zosan curmorpadumio onsg HENPAMOro U3MepeHns AaBfeHus KpoBWU Y
yenoseka. B TeueHunm nocnegylowmx netr  kumorpad JliogBura  MHOroKpaTHO
ycoBepLueHcTBoBasncA. Ha ero 6aze E.J. Marey B 1876 r. nsarotoBun nnetuamorpad), KOTopbii
Nno3BOMAN  HenpAMbIM ~ METOOOM  OnpedensATb CUCTONMYECKOe W AMacTonu4yeckoe
apTepvanbHoe pgaeneHue. B nocnegctBum  3TOT  MeTod,  NOMAyYun  Ha3BaHue
OCLMIINIOMETPUYECKO- TO.

G. Gartner B 1899 rogy cosgan cnepgylouwiee MokKosieHWe annapata Afs HEMHBA3WBHOIMO
n3MepeHns aptTepuarnbHOro AaBfieHns U Ha3Barn ero ToHoMeTpoM. Tpems rogamu paHbLue 15
nekabps 1896 r. B TypuHckon razete «GazzettamedicadiTorino» 6bina onybnnkoBaHa CTaTbs
«Unnuovosfigmomanometro», B kotopoi aBTop S. Riva-Rocci onucan opurnHanbHbIn MeTOA
HenpsiMoro U3MepeHns apTepuanbHOro AaBNeHNs C MOMOLLbIO PTYTHOTO churMoMaHoMeTpa
CBOeW KOHCTpyKkumn. Meton PuBa-Po4vun 6bin npefenbHO nNpocT. B BenocunegHyo LWWHY,
OMOSICBIBAIOLLYIO BEPXHIOK TPETb Mfieya U COEAWHEHHYIO C PTYTHbIM COMrMOMaHOMETPOM,
pe3nMHOBOM rpyllen, HarHetanca Bo3ayx. PukcupoBanocb AaBreHue, npu  KOTOPOM
npekpawanacb nynbcauusi, YT0O COOTBETCTBOBASIO CUCTONMYECKOMY AaBneHuto. 3aTtemM u3
IWMHbI  JaBrieHMe MOCTENeHHO cTpaBnueanocb. [lepBble MosfBNEHMA  Mynbcauuu
COOTBETCTBOBANM ANacToNMYeCcKoMy AaBreHuio. Y3Kas WnHa co3gaBana MHOro Heyao6CcTB 1
HepeaKo m3Bpalliana pesynbTaTbl UCCreoBaHus.
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Puc.22. Tinetnamorpad — annapart Aans rpacguyeckoro onpenenexHms konebaHmin oobéma
pasnmMyHbIX YNEHOB TeNa B 3aBUCMMOCTU rf1aBHbIM 0O6pa3oM OT CTENEHU UX KpoBeHanonHeHus: 1 —
UMNMHAP; 2 — pe3nHOoBas MaHxeTka; 3 — Tpybka ansa coeanHeHus OyTbinm ¢ npubopom; 4 — Tpybka gns
coefnHeHns npubopa c kancynon Mapes; 5 — 6yTbinb Ansa Boabl; 6 — 6apabaH kumorpada.

Puc.23. llnnnoHe Pusa-Poyun (1863-1937)

Cnepnyowmini BeCbMa BaXHbI 3Tan B pa3BUTUN METOLOB U3MEPEHUSA apTEpPUarnbHOro AaBMneHns
otHocutca K 1905 rogy. BoeHnHbin Bpauy u3 C.-Metepbypra H.C. KopoTkoB, ucnonb3ys
ccourmomaHomeTp Pusa-Pouyuun, npeanoxmn ayckynbTaTUBHbIA METOA ornpefeneHus  YpoBHSA
CUCTONMMYECKOro M AuacTonuyeckoro paasneHvs. MeTton OCHOBaH Ha BbICNyLMBaHUWM  LUYMOB,
BO3HMKAKOLWMX MpU MNOCTEMEHHOM CTpaBnuBaHUM BO3AyXa W3 pasfyTod MaHxeTbl. [laBneHve B
MaHXxeTe, 3a(pMKCMpoBaHHOE Npu NOsIBNIEHWE NEPBOro LLyMa, COOTBETCTBOBANO CUCTONNYECKO-
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My [AaBlieHulo, fOaBlieHune, Baq)I/IKCI/IDOBaHHOG npn npekpaweHnn wymMmoB — ANACTONIMYEeCKOMY
naBleHnto.

neuesan ~tepus

MaHomeTp

" *eton KOpOTKOB3

KPOBAHOIoO AaBlieHnA

MarokeTka Nnet
Mnevo

NaeneHue KpoBU B NrieyeBol aptepummn
k11amm pT. CT. P pTep

201150 Cwucronuueokoe - HasneHve B MarkeTke
fAasneHvie ——
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10 75 \ f 1“ | ﬂl}_‘_!;".}k

Q Avacronuueckoe
faBreHve

3sykun KopoTtkosa l/' l/'
V.

Bpems

Puc.24. 'amepeHne apTepunanbHoro aasneHua metogom H.C. KopoTkoBa

MeTop, H.C. KopoTkoBa n B HacTosLlee Bpems, cnycta 100 net, sBnAeTCcss OCHOBHbIM METOA0M
onpedeneHns apTepuanbHOro AaBfeHns B KINMHUYECKOW MeauLMHe, LUMPOKO MCMOoSIb3yeMbIM BO BCEX
CTpaHax.

MeToavka nsamepeHnsi aptTepuanbHOro gaBsnexHvsa no Mmerogy KopoTkosa

1. Mpupatb nauueHTy ynobHoe nofioxeHue, cuasa wunu nexa. Neped namepeHnem naumeHTt
OOMXEH OTAOXHYTb B CUOAYEM UMK NieXayeM MONIOXEHUN B TEYEHUN HECKOSTbKUX MUHYT.

2. MonoxuTb pyKy nNaumeHTa B pa3orHyTOM MOSIOXEHUW NafoHbIO BBEPX, MNOASIOXMB Banvk nog
NOKOTb.

3. Hanoxutb MaHXeTKy TOHOMETpa Ha OONOXEHHOe nne4yo nauueHta Ha 2—-3 CM Bbilwe
nokTeBoro crmba Tak, 4tobbl Mexay Humu npoxoawmn 1 naneu. lNpumeuyaHune: ogexaa He AONXHa
CAaBMNMBaTh NMeYo Bbille MaHXeTKM.

4. Tpy6Kn MaHXeTKN oOpaLleHbl BHU3.

5. CoeanHnTb MaHOMETP C MaHXeTKON,

6. [MpoBepuTb NOMOXEHNE CTPENKM MaHOMETpa OTHOCUTENBHO «0»- OTMETKM LUKanbl.

7. Onpepenutb nanbuamMuM Mynbcauuild B JIOKTEBOM SIMKE, MPUAOXUTb Ha 3TO MECTOo
doHeHa0CcKOoM.

8. 3aKpbITb BEHTWNb FPYyLIM, HarpeTb BO3AYyX B MaHXETKy OO MCYE3HOBEHWS Mynbcauuu B
nokteson aptepun -1-20—30 MM pT. CT. (T. €. HECKOSIbKO BbiLe npegnonaraemoro AfLl).

9. OTKpbITb BEHTWUNb, MEAJIEHHO BbIMYCKaTb BO3A4yX, BbICMYLWIMBAA TOHbl, CNeguTb 3a
nokasaHusM1 MaHoMeTpa.

10. OTmMeTnTb Uuudpy noABAEHMA MepBOro yaapa MnynbCOBOW BOMHbI, COOTBETCTBYHIOLLYHO
cuctonmyeckomy A,
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11.«OTMETUTb» NCHE3HOBEHWNE TOHOB, YTO COOTBETCTBYET Anactonmyeckomy AfLl. MNprumeyaHue:
BO3MOXHO OCTOXHEHMEe TOHOB, YTO TOXE COOTBETCTBYET AnacTtonnyeckomy AL,

12. BblNyCTUTb BECb BO3AYX U3 MaHXETKM.

13. MoBTOpUTbL NpoLeaypy Yepe3 5 MUHYT.

OTO MHTEpECHO:

MoBbileHne paBneHnss Ha kaxgble 10 MM pT. CT. YyBENWYMBAET pPUCK pPa3BUTUSA
cepAeyHo-cocyamncTbix 3abonesanHuin Ha 30%. Y ntofen ¢ NoBbIWEHHLIM AaBfIEHNEM B 7 pa3
Yalle pa3BMBaOTCA HapyLUEHUS MO3rOBOro KpoBOOGpaLLeHUs (MHCYMbThI), B 4 pa3a yalle —
nwemmyeckass 6onesHb cepgua, B 2 pasa valle nopaxeHue cocyfoB Hor. VIMEHHO ¢
N3MepEeHUst apTepranbHOro AaBneHns Heob6XoANMO HauYMHATL MOUCK MPUYMHBI TAKUX YaCTbIX
nposiBNeHnin puckomdopTta, Kak ronosHas 6ok, crnabocTb, ronoBokpyxeHne. Bo MHornx
crnyyasx 3a [aBlNeHWeM HeobXoAMM MOCTOSIHHLIA KOHTPOSb, W W3MEPEeHuUst cnepyet
npoBOANTb NO HECKOJ1bKY pa3 B AEHb.

Bepxunii
npexena
& 200 — 180
E 180 —
& 170 —
© 160 —
g 150 — Cucroanueckoe
& E,. 140 —
E a 130 —
28 1a0 — 105
& & 110 i
g 110 — L R
S 5 90 — = . Inacronuueckoe
B2 80 —
5§ 10
2w 60—
50 —
I | I I s
0 20 40 60 80, =~ Reet
Puc. 25. I paduk n3amMeHeHust KpOBSIHOrO JaBMeHUs C BO3pacToM
c ucroa n'gecK'Oe
(S> np I, uncro 1 u'weckoe tIO JI/], Omnenxn yposus JIJT
Memnsure 1 2d Meunsme MO Ot Mablize
lao— 80—81 ITopma,upHOe
15"0—139 80—89
Bricokoe HOpMaTbHOE
140=1 09 90—99 1 -a crenens .JIT™*
1e0O—179 100—109 2-g cremenp AT
180 u Brrme 1 IO u BrIIIE 8-u Cremens AT

Puc. 26. Knaccudukauma noBbILLEHHOTO gaBnenns (aptepuanbHon runeptensum (Al))
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BUOSIOrUA TOYKA \[' POCTA

ApTepuanbHas runepTeH3ns — CTOMKOe MoBbILIeHne apTepuanbHoro aasnenns ot 140/90 mm pr.
CT. U BblLLE.

ApTepunanbHas rMNOTOH3UA — CTONKOE UMW perynsipHoe NOHUXEHUEe apTepuaribHoro AasB/1eHus
Huxe 100/60 mm. pT. CT.

Na6opatopHas pabota Ne1

«M3MepeHue apmepuasibHo20 das/ieHUs npu noMowu yugposoli nabopamopuu
Releon Lite».

Lesb pabomsi: [poBecTn NU3MepeHnUsi KpOBAHOMO AaBneHus.

3adauu:

1. M3yuntb rpaduk M3amMepeHnst KpOBSIHOTO AaBMEHNS.

2. Onpepenutb 3Ha4YeHUe CUCTOSIMYECKOro U ANACTONMYECKOro AaBfeHus.

Mamepuasbl u obopydosaHue: LudpoBas nabdopatopus Releon Lite, (aTunk apTepuanbHOro
JaBneHns) MaHXxeTKa C rpyLien ona HarHetaHusa Bo3ayxa.

MnaHWweT nnn NepcoHanbHbIA KOMMALIOTEP C NPOrpaMMHbIM 0becneyeHneMm.

TexHuKa 6e3onacHocmu:

1. Mepepn Hauyanom paboTbl ocBobOAUTE paboyee MECTO OT MOCTOPOHHUX NPEAMETOB.

2. TO4YHO BbIMNOMHSIET YKa3aHuUs yunuTensa Guonorum npu paboTe ¢ aneKTPOHHLIM 000pyA0BaHMEM B
OTHOLLUEHUM CODMoAEeHUs Nopsiika AENCTBUN.

3. Mpuctynatb K paboTe TONbKO TorAa, Korga ydeHue yoeaunca B UCNpaBHOCTY 060pyaoBaHus.

4. Yyawmncs He 6epét 6e3 paspelleHnsa yuntenst OMonormm MMKpPOCKON, npenapartbl U apyroe
obopyaoBaHue ¢ apyrux paboymx MecT, He BCTaéT C pabo4yero Mecrta u He XOAMT Mo KabuHeTy BO
BpEMS 3KCMEPUMEHTA.

5. Tlo okoH4YaHuKu paboTbl yHEHUK NPUBOAUT CBOE paboyee MeCcTo B MOPSAAOK.

lMopAdoK nposedeHuA 3KchepuMeHma:

1. HanoxuTte MmaHxeTy Ha nnedo. [peaBapuTenbHO CHAMNUTE MIIOTHYHO O4eXAyY.

2. BctaBbTe BO3AOyLUHYHO TPyOKy B BO3AYLWHOE THE340 Mpubopa (paTyvMk apTepuanbHOro
nasnenua Releon Lite.

3. [lpocyHbTE pyKYy B MaHXeTy.

4. CappbTe NpsAMO, PYKY pacnonoXnTe Ha CTOMe,MaHXeTa oSkKHa OblTb pacnosfioXeHa Ha YpoBHE
ceppua.

5. 3anyctute nporpammy Releon Lite.

6. HaxmuTte Ha kHONKy «CTapT».

7. HarHeTanTe BO34yX B MaHXeTKy OO MOMEHTa, Korga Ha NieBOM MnaHenu nporpamMmbl He
NOSIBUTLCA HAAMUCh «A0CTAaTOYHO HAaKa4YaHO» MM NPO3BYYUT CUrHaT.

8. T[lnaBHO cnyckanTe BO34YX, OTKPbIB BUHT.

9. Ha neBon naHenu nporpamMmbl A0OSXHa NOsSBUTCA MHOpMauMa O faBrieHun M nynbce., a B
LeHTpe —rpaduk.

MHTepBan BpeMeHn Mexay U3MepeHsMM apTepuarnbHOro AaBneHnst 3aBUCUT OT MOCTaBEHHbIX
3ajady, Bo3pacTa naumeHTa, Hannuma apuTMnm 1 opyrux akTopos.

Mpn HeobxoAUMOCTM BbLIMONIHEHMSA CepUN U3 2—3 MOBTOPHLIX U3MEPEHUA WHTEpBaln BpeMeHU
MeXxay HUMW AOMXEH COCTaBnsiTb He MeHee 15 cekyHa. B 3Tom crnyyae pernctpupyetcsi cpegHsis
BETMYMHA 3TUX UBMEPEHNIA.

Pa3Huua B AaBneHMM Ha pykax MoXeT ObiTb BECbMa CyLLECTBEHHON, MO3TOMY peKkOMeHayeTcs
NpoBOAUTbL N3MepeHne Ha pyke ¢ 6onee BbICOKMMN 3HAaYEHUAMN apTepunanbHOro AaBrneHus.
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3aq)I/IKCI/IpOBaTb pe3ynbTaTbl UCCNenoBaHNA B NMPOTOKOI:

lMoka3zaTtenb PeaynbTaT

ca

an
na

Hopma C[ (no ¢pbopmynam)

Hopma 44 (no popmynam)

CO (cucTonuueckue pAaBfieHME) — MokaslaTenb BEeNUYMHbI MaKCMMarbHOro apTepuanibHoro
OaBfeHus:;

00 (owactonuyeckoe paBfieHMe) — MokasaTeSlb BENWYMHbI MUHMMANbHOMO apTepuanbHOro
OaBleHuns;

M0 —nynscoBoe aaBnexue.

Benwley nynbCoOBOro pOaBleHnA pacCHUTbIiBAKOT, BblHUTAA U3 BeJIMYUHblI CUCTOJINYECKOro
hAaBlieHnAa BeJfinvynHy gnactonmn4eckoro.

,D,J'Iﬂ onpeaeneHna ,EI,OJ'I)KHOI7I I/IH,EI,VIBVI)J,yaJ'IbHOVI HOPMbI apTepuanbHOro AasJjieHnA MOryT OblTb
NCMNOnb30BaHbI CrieayoLme 3aBUCUMOCTU:

Y myxunH —CL, =109 + 0,5X+0,1Y,00=74+0,1 X+ 0,15Y Y XeHWnH —
CO=102+0,7X+0,15Y,00=78+0,17 X+ 0,15Y rae X —Bo3pacrT, roga. ¥
— Macca Tena, Kr.

AL

Bbi80ObI:

CdhopmynunpynTe BbiBOObI MO BONPOCAM.

1. Yto Takoe apTepuanbHoe aaBneHme?

2. B yeMm cylHOCTb METOANKU U3MEPEHNS apTepuanbHOro aaesneHusa no metogy Kopotkosa?
3. YTto Takoe nynbcoBoe fasneHne?

JNNa6opaTtopHas pabota Ne 2

«PyHKUMOHanbHble NPo6bl Ha peaKTUBHOCTb CepAeYHO- COCYAUCTON CUCTEMbI»

TeopeTunyeckas 4Yactb

CUWHXpOHHaA perncrpaumsa pasfnuyHbiX BHELWHUX npodasneHnin gedarenbHoctu CCC (cepaeyHo

COCYAMCTON CUCTEMbI) Mpu MPOBEOEHUN PasnU4HbIX  (YHKUMOHaNbHbIX Npob  pacwmpsaet
OMarHocTmyeckne BO3MOXHOCTM B aHanu3e paboTbl 3TOW BaXHOW CUCTEMbl opraHuama. Peakuun
reMoanHaMuKu Ha pyHKLMOHAaNbHbIE HAarpy3ku MOXHO pasfenuTb Ha TP OCHOBHbIE TUNa:

* a[eKBaTHbIi C YMEPEHHbIM y4alleHnem nynbca He 6onee 50 % K MCXOQHOMY YPOBHIO,
yBenuyeHnem cuctonuveckoro AL no 30 % npu He3HaunTenbHbIX  KonebaHusax
anactonuyeckoro ALl n BOCCTaHOBNEHNEM B Te4eHne 3—5 MuH;

* HeaflekBaTHbIN C Ype3MepHbIM YBeNn4eHnemM nokasarenen nynsca n A n 3agepxkon
BOCCTaHOBIEHUS 6onee NATN MUHYT;

* MapafoKcanbHbIV TUM peakLmmn, He COOTBETCTBYHOLLMIA SHEPreTUYECKUM NOTPEOHOCTAM, C
konebaHmamMu nokasatenen meHee 10 % K MCXOOQHOMY YPOBHIO.
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[MpakTnyeckasa 4Yactb

Lesb pabombl: OLEHNTb PEaKTUBHOCTb CEPAEYHO-COCYAMNCTON CUCTEMbI M TUM FEMOANHAMNKN Ha
PYHKUMOHAmbHbIE Harpy3Ku.

Mamepuasibl u 060opydosaHue: uncpoBasi nabopatopus Relab (oaT4unk apTepuanbHOro
OaBneHns) MaHXxeTKa C rpyLien ona HarHetaHusa Bo3ayxa.

MnaHwWeT unn nepcoHanbHbI KOMMbITEP C NPOrpaMMHbIM obecrneyeHnem.

TexHuKa 6e3onacHocmu ( CMOTPETb UHCTPYKLMSA B paboTe Me7)

Mopadok nposedeHuA 3kcnepuMeHma:

1. MNposectn nameperme AL n YCC B nokoe n nocne cusnyeckon Harpysku (20 npucenaHua 3a
30 cekyHp) ¢ nHTepBanom B 1 MUHYTY.

2. Hanoxwute maHxeTy Ha nneyo. [NpegBapuTensHO CHUMUTE MAOTHYIO OAeXay.

3. BcraBbTe BO3ayLUHYO TPYOKY B BO34YLUHOE rHE3[0 NpMbopa (AaTuvK apTepuanbHoro
naenenns Relab).

4. TlpocyHbTE pyKy B MaHXeTy.

5. CagbTe NpsAMO, pyKy pacnonoxuTe Ha CTone, MaHXeTa A0MXHa HaxoAUTbCs Ha YPOBHE
ceppua.

6. 3anycTtute nporpammy Relabn HaXmMuTe Ha KHOMKY cTapT

7. HarHeTanTe BO34yX B MaHXeTKy [0 MOMEHTa, KOria Ha fieBoi NaHenu nporpaMmmbl He
NOSIBUTLCA HAAMUCh «A0CTAaTOYHO HAaKa4yaHoO» MM NPO3BYYUT CUTHan.

8. TlnaBHO cnyckanTe BO34YX, OTKPbIB BUHT.

9. Ha neBow naHenu nporpaMmbl JOSIXHA NOABUTCS MHCPOpMaLUs O AaBeHumn 1 nynbee.

10. 3adwmkcmpoBaTb pe3ysbTaTbl UCCEL0BAHMA B NPOTOKOI.

11. Cpenatb BbiBOA.

lMpoTOKON BbINONHEHNST PabOThI

CocTofiHue AL YccC
B nokoe YCC1......
Mocne 20 npucepgaHun YCC2......

Ina oueHkn TpeHnpoBaHHoCTU CCC K BbINOAHEHMIO (DU3MYECKON Harpy3Kkn MoryT
NCNosib30BaTbCA Takne nokasatenu, kak KoadduumeHT BoiHocnueocTh (KB)

KB = (UCC /MO)»10

* 1 nokasatenb kayecTtBa peakunn (MKP):

MKP = (NA2 - Na1)/(4CCc2 - YCC1),

* rge

Ma1 n YCC1 — nynbcoBoe gaBneHne n NynbC 00 Harpy3ku;

MNMa2 n YCC2 — nynbcoBoe faBneHne n nysnbC Nocrne Harpy3Kku.

MpoTokon BbINONHEHNUst paboThbl

PezynbTaTbl nccneposaHna CCC Ha (pyHKLMOHANbHYIO peakTUBHOCTb

Bpemsa oTgbixa, MUH

UcxopHbie N
Mokasatenu 20 npucegaHun 15 cek 6er 3-X MUH Ger
DaHHble
123 12|34 1234
yccC
Al makc
AL MuH
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JlabopamopHas paboma Ne 3.

H3mepeHue apmepuasibHo20 dassieHuA. OnpedesieHue CucmoJ/lu4ecKo20
U MUHYMHO20 06bemM0o8 Kposu pac4emHbIM MemMoOooMm

TeopeTtnyeckada YyacTb

Mpu Kaxa0M CoKpallleHny cepALa B apTepym BblbpacbkiBaeTCcs onpefeneHHOe KONMYeCTBO KPOBM,
KOTOPOE Ha3bIBalT CUCTONIMYECKUM UK yaapHbIM 06beMom kposu (COK mnu YOK).

Ceppue, BbibpacbkiBas KpoBb B aOpPTy W JIEFOYHYO apTepuio BO BPEMSI CUCTOSbI, CO30AET B HUX
OaBrieHne, Heobxooumoe Ana MNPOABUXEHWUS KPOBM MO BCEMY cocyauctomy pycny. CeobogHomy
nepenBMXeHN0 KpOBK MO COoCyaam MpenaTCTBYET psaj (hakTopoB: CONPOTUBNEHUE NepudepruyecKux
COCY[0B, TPEHME HACTUL, KPOBM O CTEHKMN COCYL0B.

BenuunHa KpoBAHOro AaBfieHnst 3aBUCUT FMaBHbIM 06pPa3oM OT CUCTONNYECKOro 06 bemMa KpoBM U
AmnameTpa cocynoB. B cBow ovepeab CUCTONMMYECKUA 0O6BEM KPOBWU 3aBUCUT OT CUSbl COKPALLEHWUN
ceppAua: YeM cunbHee cokpalleHve, TeM bonblue 06eM BbibpackiBaeMon Kposu. [oaTomMy faBneHve
B apTepuax bypeT TeM Bbille, YEM CUNbHEE COKpaLLeHWe cepaua.

KpoBsiHoe paBneHve HeOOMHaAKOBO B pa3HbiX y4yacTkax cocygucTtoro pycna. Camasi 6onbluas
BEMMYMHA KPOBSAHOrO AaBIEHWS B aOpTEe, HECKONIbKO MEHbLUe — B KPYMHbIX apTepusax. KpossHoe
JaBfieHne no mMepe yaaneHus CocyfoB OT cepaua MOCTEMNeHHO CHUXaeTCHd: ero BenuuMHa Tem
MeHbLUe, YeM Janblue cocyn, OT apTepuanbHOro oTaena cepaua U yem 6nmxe OH K BeHO3HOMy. B
NonbIX BEHaX OHO MHOTAA CTAHOBUTCS AaXe HUXe aTMOCEPHOro.

[aBneHne B apTepuax HEOAMHAKOBO B pa3nnyHbix azax cepaeyHoro umkna. OHo Hambornbluee
BO BpeMSA CUCTOSbl U Ha3biBaeTCA CUCTONNYECKUM WM MakCMMalbHbIM AaBrnieHnem. B cocTtosHum
MOKOS y B3POCIIOro YeroBeka CUCTONMYeCcKoe AaBfieHne B NiieYeBon apTepun B CpefHEM cocTaBnseT
120 mm pT. cT. Bo Bpemsa gvacTonbl faBneHne KpoBYU HauMeHbLLIee, OHO Ha3biBaeTCA ANaCTONNYECKUM
nnn MMHUManbHbIM AaBneHneM. B cpegHem B nneveBomn aptepum oHO coctaenseT 70 Mm. pT. CT.

PasHuua mexgy CuCTONMYECKMM W OUacTONUYeCKUM [aBfleHWeM Monyyuna HasBaHue
nynbcosoro pAasneHus. OHO ABMSETCA BaXHbIM MoKasaTenem (yHKUMOHANbHOTO COCTOSHMSA
cepaeyHo-cocyanCTON CUCTEMBI.

Y yenoBeka MOXHO oOMpedenuTb BENUYMHY CUCTONUYECKOTO W AMacTONMYECKOro AaBrieHuns
meTtogomM KopoTkoBa npv NOMOLLM PTYTHOMO UK NPYXMHHOrO MaHoMeTpa nnubo ncnonb3ya undposbie
na6opaTopuu, (AaTuMK fasneHns) 3Has BenuuuHy cuctonmueckoro (CH), anactonmueckoro (L) v
nynbcooro (M)aasnenna kposu, YCC, MOXHO Mo hopmMyrie paccunTatb BENMUUYUHY CUCTONMYECKOTO
(B M11) N MMHYTHOTO (B J1) 0OGBEMOB KPOBU Y YeroBeKa.

LWnpokoe npumeHeHune nonyyuna dopmyna Ctappa:

Cco=r(100+0.5J171M10)-(0,6 XAM)1-0,6xB,

roe CO — cuctonmyeckuin obwvém; M, — nynbcooe aasnenue; [l — anactonuyeckoe gaeneHue; B —
BO3pacT UCMbITYEMOTO.

YcTaHoBMNEHO, YTO pacyéTHble BennynHbl CO, NonyYeHHble C NOMOLLBbIO 3TOM (POPMYIbl, XOPOLLO
COBMafalT C AaHHbIMU, NOMYYEHHbIMU KIAcCMYECKUMU METOAAMMU.

MWHYTHBI 06BEM KPOBU paccunTbiBaeTCA No opMyne:

MOK = CO X 4CC,

roe MOK — MUHYTHbIN 06béM KpoBu; CO — cuctonumyeckun obvem; YCC — vyactoTta cepaeyHblx
COKpaLLEHWNIA.

112 B copepxanue




EVONOFMS TOYKA POCTA

MpakTnyeckas YacTb

Lesnb pabombi: paccumtaTb MUHYTHBIA U CUCTOSNMYECKUA OOBEM KPOBM MO YacTOTe CepAeydHbIX
COKpaLLEHWIA.

06beKkm uccnedosaHuli: YenoBeK.

O6opydosaHue: undpoas nabopaTtopus, oaTyMK apTepuanbHOro AaBneHus.

TexHuka 6e3onacHocmu (MHCTPYKUusi B pabote Ne1).

Mopadok nposedeHuA 3kcnepuMeHma:

1. O3HaKoMbTeCb C YCTPOMCTBOM Mpubopa, NpUMEHSEeMOro AN W3MEpPeHUs KPOBSHOro
[aBneHus.

2. O6HaxuTe neBylo pykKy ucnbityemoro. ObepHUTE MaHXeTy MNOTHO BOKPYr CepeauHbl nieya
UCMbITYeMOro Tak, YTobbl ee HUXHUI Kpai Haxoausca Ha 2,5—3 cM Bblle NIOKTEBOro cruba.

3. K MaHxeTKe NoakniumMTe AaTyuk apTepuanbHoro AasneHus

4. Bkntounte Ha MK unm nnaHweTe nporpaMmMmy Ansi M3MEpPeHUsi apTepuarnbHOro AaBfieHus u
3anycTuTe ee.

5. HarHeTaliTe BO34yx B MaHXETYy A0 TEX NOp, NOKa Ha TEBOM Mofie 3KpaHa He NosBUTLCS 3anucb
«[docTaTo4yHO» NN NPO3BYYNUT 3BYKOBOW CUTHar.

MNokasatenu B HopmMme Y ucnbiTyemoro
UCC, ya./MnH 60-80
90-130
CucTonuyeckoe aaBrieHne, MM
pT.CT.
60-85
[nacTtonuyeckoe gaBrneHune, Mm
pT.CT.
[MynbcoBoe AaBneHne, Mm pT.cT.
CucTonuyecknn o6bEm, Mn 70-80
MWHYTHbIN 06 BEM KPOBU, N 4,24-5,3

6. MegneHHo BbinycTuTe BO34yX U3 MaHXeTbl. CHMXas AaBneHWe B MaHXeTe, BHUMATENbHO
crnepuTe 3a AaHHbIMU Ha SKpaHe.

7. MNosBnTbCA BenUYMHaA MaKCMMarnbHOro (CUCTONMYECKOro) AaBfieHus, T.e. B 3TOT MOMEHT
TONIbKO BO BpEMsi CUCTOMbl KPOBb MpOTANKUBAETCs 4Yepe3 CAAaBMEHHbIN Yy4yacToK cocyda Wu
MWHMMarbHOE (AMacToNMYeCcKoe) AaBreHune.

8. Onpepenute CUCTONIMYECKUA UM MUHYTHbI OOBbEMblI KPOBWM pacyeTHbIMM MeToAaMu Mo
cdopmyne Crappa.

PekomMeHOayuu K ogopmiieHuro pesysibmamos pabombi: MNONyyYeHHble OaHHble 3aHecute B
Tabnuuy.

Bbigodbl u obcyxOeHue pe3ysibmamog pabombi: CpaBHUTE MOJlyYeHHble pe3ynbTaTbl C
HopManbHbIMK BennunHamu. O6bACHUTE NPOMCXOXAEHNE CUCTONMYECKOro U Anactonuyeckoro A
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JlabopartopHas pabota Ne 4.

«Onpepenenne MUHYTHOrO 06 b&Ma KpoBOOGpaLLEHNA KOCBEHHLIM METOA0M
B NMNOKOE U nocrne (usn4yeckon Harpysku»

Lesb poboTbl: O3HaKoMUTbCA ¢ MeToanKkon onpeaeneHns MOK

TeopeTtnyeckada Yyactb

MuHYTHBIN 06BEM KpoBoobpalLeHus (MOK) aBnseTca ogHUM U3 rMaBHbIX NoKa3aTeneH yHKLNUm
ceppeydHo-cocyaucTom cuctembl. Metoabl onpegenedna MOK moryT 6biTb pasfeneHbl Ha npsMble
(Puka, TponnbmaHa. Crtioapta-lFamunbToHa, Tepmoawnnoumm u np.) n Henpsamble (CTtappa,
curmorpacpmyecknin, Gannuctorpacduyeckmin).

Bonbwoe pacnpoctpaHeHne nonyyun meton Ctappa (1954). OTOT mMaTtemaTuMyeckuin MeTop,
onpepeneHna MOK 3akniouvaetrca B pacyeTax no crneuuanbHbIM 3MAMpUYecknum dopmynam. Y
UCNbITYEMOrO ONPEeAEnsioT apTepuanbHOe AaBfeHWEe U 4acToTy nynbca (Ucnonb3ya LM@POBYHO
nabopatopuio). 3aTtem no opmyse onpeaensitoT CUCTONNYECKUI (yaapHbin) o6bem kposu (COK):

COK=100+0,514-0,6 A1-0,6 B.

roe MO — nynecoBoe aasnenune (MM, pT. CT.);
00 — npnactonuyeckoe pgaeneHne (B MM. pT. CT.);
B — Bo3pacT (B ropax).

lMocne onpepeneHnss cuctTonmyeckoro obbema nerko paccuntatb MOK -MuHyTHbIN 06beM
KpoBoobpalleHua rno popmyne:

MOK = CO X YIT, rge YIN — yacTtoTta nynbca.

Y 3popoBbix nogen sennunHa MOK nogBepXxeHa 3HauuMTeNbHbIM KonebaHnsam, CBA3aHHbIM C
Nnofom, BO3pacToM, BECOM U POCTOM, @ TakXe C XapaKTepoM AeATENbHOCTY.

M3meHeHue 4acToTbl CEpAEUHbIX COKPaLLEHUN N KPOBSAHOro AaBneHus npu dusnyveckon padote
pasfnnYHON TAXECTH.

TexHuKa 6e3onacHocmu {MHCTpyKums B pabote Ne1).

lMopsadok nposedeHusA 3KchepumMeHma:

1. MposecTtn namepenne AL, n YCC B nokoe u nocne cdusnyeckon Harpy3skm (10 n 20 npucepanma
3a 30 cekyHA) C nHTepBanom B 1 MUHyTY.

2. Hanoxwute maHxeTy Ha nnevo. [pegsapuUTenbHO CHAMUTE NAIOTHYIO oAexay.

3. BctaBbTe BO3AYLIHYIO TpybKy B BO34yLIHOE rHe340 npubopa (AaTyMk apTepuanbHOro
nasnexus Relab).

4. TlpocyHbTe pyKy B MaHXeTy.

5. CagbTe NpAMO, pyKy pacrofioXWTe Ha CTofle, MaHXeTa AOMKHA HaxOAWUTbCA Ha YPOBHE
ceppua.

6. 3anycrtute nporpammy Relab s HaxXmMuTe Ha KHOMKY CTapT.

7. HarHeTante BO3OyX B MaHXeTKy OO MOMEHTa, KOrga Ha feBoW naHenu nporpammbl He
NOSIBUTLCA HAAMUCh «A0CTAaTOYHO HaKa4yaHoy.

8. [naBHO cnyckanTe BO34yX, OTKPbIB BUHT.

9. Ha neBon naHenu NporpamMmmbl A0SXHA NOABMTCA MHGOPMaLMS O AaBNeHNN n nynbce.

10. 3adwmkcmpoBaTb pe3ynbTaTbhl UCCIIEA0BaHNA B MPOTOKOJ.

11. CpenaTtb BbIiBOf.

PekomeHdayuu no oghopmsieHuo npomokosia paébomoli

MonyyeHHble AaHHble 3aHecuTe B Tabnuuy. CaenanTe 3akntodeHne 06 nameHenmm CO n MOK
nocne dguandeckon Harpysku. B cnyyae ysenuueHua MOK oTBeTbTe Ha Bomnpoc: «3a CYET 4ero
NPONCXOANT BO3pacTaHue AgaHHoro nokasartens nocne 10 npucegannii n nocne 20».
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MpoTokon nabopaTopHo paboThl
«M3meHeHne YyacToTbl cepeyHbIX COKPaLLEHMIn U KPOBAHOTO AaBrieHns npu dusmndeckon pabore
pa3fiMYHON TAXECTU»

MNokasarenu Mokow Mocne Mocne
10 npucepaHun 20 npucepaHun

YacTtoTa cepaeyHbix co Kpawenun (YCC)

CucTonnyeckoe gaBneHme

[lnactonuyeckoe
nasneHve

[MynbcoBoe gaBneHue

CucTonnyeckmin o6bemM KpoBu

MUHYTHBI 06bEeM KPOBU

B ycnosusax ocHoBHoro obmeHa MOK y 300poBbix ntogeH paBeH 3,5-5 n B MUHYTY, Npu 3TOM
OTKJIOHEHMA He npeBbiwatoT + 10% OT AO0MXKHON BENNYMHBI MUHYTHOrO 06bEMa KpoBOOOpaLLeHUs
(OAMOK). Y ntogen ¢ pasnnyHbiMmn 3aboneBaHnamm otknoHeHnss MOK B Mokoe Kak B Ty, Tak 1 B Opyryto
CTOPOHY BblpaXeHbl B 00MnbLUEN CTEMNEHN, YEM Y 340POBbIX.

Monb3yacb metopom Ctappa, onpegenute MOK nocne cusnyeckon Harpy3km (20 rny6okmx
npuceganmn 3a 30 cekyHa) u cpaBHUTL ero BenununHy ¢ MOK B nokoe. lNynbc n aptepuanbHoe
AaBrneHne onpeaensTtb kaxable 30 ceKyHz nocne Harpy3kn 1 TedeHne 6-Tm MUHYT. 3aTeM, paccunTas
MOK no nonyyeHHbIM AaHHbIM, BbiYepPTUTbL KpuByto aumHamukn MOK nocne Harpy3ku. Cpenante
BbIBOA;

Cdhopmynupynte BbiBOObI.

Tembl MHAVMBUAYANbLHOIO NpoeKTa:

«CpaBHeHne MOK y LLKOMBbHUKOB C pa3fiMyHbIMMX rpynnaMmn 340p0OBbs».

«3aBmcnmoctb MOK 'y pa3Hbix BO3pacCTHbIX Fpynny.

KoHmposbHble sonpochbl:

1. Yo Takoe KpoBsiHOe AaBneHue?

2. [aTb onpepeneHve apTepuarnbHoOe faBrieHne?

3. OT yero 3aBMcUT apTepuanbHoe aaBneHme?

4. TMepeuncnntb NprMbopbI, NO3BOMNAIOLLNE ONPEAENUTL KPOBSIHOE AaBneHne. Yto obo3HavaeT
nokasaxue npubopa 120/907?

5. [aTtb onpegenexnune cuctone v guacrtone.

6. OT yero 3aBUCUT UHTEPBas BPEMEHN MeXAY U3MEPEHNSIMU apTepranbHOro AaBneHmsa?
7. B yem namepsetcs gasneHue?

8. UYto 03HavaeT TepMUH AnacTtonuyeckoe aasneHune?

9. Kakum 6onesHaM cooTBeTCTBYIOT AaBneHus Boiwe 140/90 n Huxe 90/507

10. OaTb onpeneneHue nynbCOBOW BOSHbI.

11. Y10 Takoe CO? MOK?
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SananneP.

B opraHname yenoBeka KpoBb TEYET MO COCYAaM CBA3bIBAET KaXAblil OpraH u Kaxayr Knetky
Tena mexay cobon. OHa pa3HOCUT NMTaTENbHbIE BELLECTBA, KOTOPbIE MONyYMna U3 Nuy B opraHax
nuweBapeHnsi. OT NErkux KpoBb [OCTABMASIET K KeTKaM KUCNOpoAd, a 3abupaeTt yrnekucnbiv ras,
BpefHble oTpaboTaHHble BellecTBa. OHa nogaepXMBaeT NOCTOSHHYO TeMMepaTypy Tena u 3awywaeT
OpraHn3m OT BpeAHbiX MUKpoboB. Cepaue — yOMBUTENbHBLIA U HageXHbI MOTOP, HAacoC, KOTOPbIN
paboTtaeT B TedeHun Bcen xn3Hu (o 100—150 neTt), 6€3 OCTaHOBKM U «KPEMOHTAY .

BonpocNs 1

B yem npuumnHa Takon HeyTOMMMOCTM paboTocnocobHOCTM cepaua 1 ero MbiLL?

Bonpoc 1@ 2

CKonbKO NMTPOB KPOBM MNepekaynmBaeT ceppue yenoseka 3a 1 yac m 3a 1cyTkn, ecrnm OHO
cokpaliaeTcs B cpefHeM 75 pas B MUH., BbibpacbiBasi Npy KaXxA0M COKPALLEHUN U3 OBYX XENYA0UKOB
150cm”™kpoBn?

3apaHne 2:

MpencraBbTe pUTMUYHYKO paboTy cepaua 80-neTHero 4yenoBeka (KoTopasi npeacTaBnieHa Ha
CXEME) U, UCxos U3 NPOAOIIKXUTENBHOCTU a3 cepaeyvHoro Lukna, onpegennte, ckonbko net us 80y
Hero.

OTAbIXanu MblLLbl Xenyakos cepaLua;
OTAbIXanu MblLLbI Npeacepann;

obinu 3aKpbITbl CTBOpYaTbl€ KianaHbl;
OblNM 3aKPbITbl NOMYMYHHbIE KNanaHbl.

hwnh =

CepaeyHblit LK

Mepeuncnute dasbl CepaeyHoOro uMkKna n gante
UM XapaKTEepPUCTUKY:

whi
A

1%

Puc.26. CepaeyHbln LMKN

3anaHne 3:
Mpu xape 1 BOMHEHMU KOXa KpacHeET, Ha XOnoae 1 npu ucnyre — negHeer.
Boripoc: Moyemy?

3anaHne 4:

B 13BecTHOM onbiTe MUTanbAHCKOro y4eHoro Mocco u4enoBeka KnagyT Ha TOpU3OHTasIbHYH
nnaTgopmMy o4eHb YyBCTBUTESbHbIX BECOB U YPaBHOBELLUMBAHUIO MX. CTOUT NUCNbITYEMOMY HECKOSIbKO
pas noLueBennTb NanbLamMmn Hor, Kak CTpenka npubopa nokaxeT, YTO CTOPOHa NnaTtdopmbl, rae nexat
HOrn onycTunacb. A Npu PELLEHNN UM CAOXHON MaTeEMaTUYECKOW 3afayn OnycTUTCA APYron KOHeL,
nnaTt@dopMbl Kak Ha pUCYHKe.
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llcpBMuii ik'ciicpiiMcin o «KupTIPOBIHIIO MOH a»

Mosroeoi KpOBOTOK
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Puc.27. Onbit Mocco

Boripoc:
Kak 1 B 3aBUCMMOCTU OT Yero U3MeHsieTcsl CHabXXeHune KpoBbio?

3adaHusa Ha PYHKUUOHA/IbHYKO 2PAMOMHOCMb

3adaHueb

Y 3HauNTENbHOM YacTu NAUMEHTOB C MOBbILEHHbIM apTepuanbHbIM JaBNEeHMeM Takoe COCTOSHue
opraHnama oOycnoBneHo W3MepeHWeM pfaBneHus Ha npuveme y Bpada. OHO paxe nonyyuno
crneuvanbHoe Ha3BaHWe — «runepreH3us 6enbix xanaToB» MU «CUHAPOM OenbiXx XanaToBy.
MoBbilweHWe AaBneHns B JAHHOM Cry4vae CBA3bIBAlOT CO CTPECCOM OT nocelleHns 60onbHuLpl, Toraa
Kak n3amepeHune B JOMALLHMX YCIOBUAX U C MOMOLLBIO MEPUOANYECKOrO KOHTPOMSA pa3meLLaemMbiM Ha
Tefle aBTOMAaTMYECKMM YCTPOWCTBOM MOKa3biBaeT, 4YTO AaBfneHune B Hopme. [loaBepXeHHOCTb
CBSI3aHHbIM 3abofieBaHMAM Yy Takux MauUeHTOB MeHbLUe, YeM Y MOCTOSAHHbIX FMMAEPTOHMKOB, HO
bonblle, 4yem y 0OblYHbIX nogen. CtouT AobaBuTb, YTO CYLLECTBYET U OOpaTHbIA (PpeHOMEH, Tak
Ha3blBaemasi MacKMpoBaHHas rmnepTeH3us, Korga y yenoBeka AaBrneHne NoCTOAHHO MOBLILEHO, HO
npn 60MbHUYHOM U3MEPEHUN MPUXOANUT B HOPMY.

Boripoc 1.

UTo Takoe MacKupoBaHHas runepreH3na?

1. TlocTOAHHO NOBbLILWEHHOE apTepuanbHOe AaBeHus.

2. TloBblleHHOE AaBneHne, a Npu N3MEPEHNM OHO NPUXOONT B HOPMY.

3. HopmanbHoe apTepuanbHoe faBreHue, a Npy BUae Bpava OHO MOBbILLAETCA

4. TloCTOAHHO MOHUXEHHOE apTepuanbHOe AaBneHune.

Boripoc 2.

Kakune xapakTepucTuKu OTHOCATCA K rTMnepToHmMmn?

1. ToBblleHne KpOBSAHOro AaBreHus.

2. T[loHuXeHne KpoBSIHOIO faBneHne

3. YBenuumBaeTcsa NpOCBET KPOBEHOCHbLIX COCYAO0B.

4. CyxaeTtcsa NpoCBET KPOBEHOCHbIX COCYL0B.

Boripoc 3.

Kak nsBecTHO paboyee KpoBAHOE OABMEHNE Yy KaXA0ro YenoBeka MHAMBUAYANbHO, HO CPeaHUN
nokasatenb coctasnsaet 120\80yag\MuH.
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Ecnu y yenoeeka pabouee gaBneHue coctaensaet 120\80, To npu NoHWXeHUn 6yayT HabnoaaTbcs
crnegyowme Npu3Haku:

"onoBHasa 6onb Oa/Het
CnabocTb a /Het
MoBbiweHHast paboTocnocobHOCTb Oa /Het
YcuneHme BHUMaHUS Oa /Het
[pn3Hakn He N3MeHATCS Oa /Het

Boripoc 4.

Kak M3BecTHO CTpecchbl pasBMBalOT MHOXECTBO 3aboneBaHui, B TOM 4YuClie CBSI3aHHble U C
N3MEHEHNE KPOBAHOIO OABMNEHNS.

Hangute 3aboneBaHus cBsi3aHHble C UBMEHEHMEM [AaBMNeHUs:

NHdapkT Oa/Het
'mnepToHusa Oa /Het
OHypes [a /Het
["'MnoToHus Oa /Het
"'MnoanHamus Oa /Het
'MnepTeH3usa
Boripoc 5.

BbibepuTe Npu3aHaku xapakTepHbie Afis Takoro 3abonesaHne Kak runepToHUs:
* Nynbcupytowas ronosHasi 6onb;

* TONOBOKPYXEHUE;

* MOKpacHeHue nNuua;

* MOHWXEHHasi yTOMIISIEMOCTb;

* MOBbILIEHHAsA YTOMNSAEMOCTb;

* cnabocTb;

* MenbKaHue MyLLEeK nepep rnasamu;

* OfbllLKa, KOTopas Npu Harpy3kax yCUnmBaeTcs;
* OTEKU;

* MOTNMBOCTB;

* CYXOCTb PYK U HOT;

* OHEeMeHMne PyK 1 HOr;

» 0onb 3a rpyamHon;

* OEeCCOHHULA;

*  pa3gpaxuTenbHOCTh;

* MOCTOSIHHOE YYBCTBO TPEBOr, 6ECMOKONCTBO.

3adaHue 2.

CepOeuHo-cocyducmsie 3a6os1esaHus

Y KypunblUMKOB MOCMNE KaXAoW BbIKYpPEHHOW curapeTbl Habnogaercsd CyXeHue Ccocynos,
ansuweeca 30 MuHYT. MMO3TOMY Yy CUCTEMATUYECKU KYPSILLLEro YernoBeka cocyabl MOYTU HEMNpPEepbIBHO
Haxo[ATCs B CY>XXEHHOM COCTOSIHUM.
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Puc.28. TennodoTtorpacmsa pykn KypunbLLmKa

Bonpocl!.:

Ha kakoi TennodoTtorpadun n3obpaxeHbl pyku KypusbLLmKa?

Boripoc 2:

Mpu ynoTpebneHun ankorons u KypeHns y YyernioBeka HapyliaeTca paboTa BHYTPEHHUX OPraHoB.
K yemy npuBoguT Kaxpaas BblKypeHHas curapeta?

O6eeaute «da» nnun «HeT» B Kaxaomn CTpoke.

K yemy npnBoauT Kaxaasi BbIKypeHHas curaperta? Oa vnn Het
YBenuunsaeTt paboTy cepaLa no nNpoTankuBaHuUio KPOBU Oa/Het
HapyuwieHne Tennootaayn Oa/Het
PaclunpeHne KpoBeHOCHbIX COCYA0B Oa/Het

Boripoc 3:

CyxeHune cocynoB — nNpuymHa 3aboneBaHns KypubLLMKOB «NepemMexaroLencs XpoMoTony,
KOTOpas CONpPOBOXAAETCHA CUIlbHOW 60Jbio BO BpeMS XoAb0bl.

K Kaknm nocneacTsnsim NpUBOAUT CyXeHne CoCyaoB?

1. lMoTepe TpyooCnocobHOCTU Ha OIMTENBHOE BPEMS

2. WHBanungHocTtun

3. TMpuctynbl 6onu

4. HukKaknx HapylleHuin He HabngaeTcs.

Bornipoc 4.

BbibepuTe npaBuibHblE YTBEPXAEHNUS.

1. ToCTOsAHHbIE 3aHATUA PU3NYECKUM TPYAOM U DU3NYECKON KYNbTYpPOW CNOCOOCTBYIOT
pasBUTMIO N YKPENNEHNIO CEPAEYHON MbILLLbI.

2. HVKOTUH BbI3bIBAET CyX€EHNE KPOBEHOCHBIX COCY/10B.
«lMepemexatoLasacsa xpoMmoTay» — 3TO pe3ynbTaT HenpaBUNbLHOIO NUTaHNS.
AnNKOronbHble HaNUTKX, B TOM YUCIe U NMUBO, HapyLUaT KpoBoobpaLleHue.
MMnoguHammsa HUKaK He cKa3biBaeTcsa Ha paboTy cepAua v cocyoB.
Mpu BbIKypMBaHUM CUrapeT yCnoKanBarTCsa HEPBbI, CHUMAETCSsl CTPecC.
HWKOTWUH CHMXaeT CBEPTLIBAEMOCTb KPOBMU.

No ok w
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8. Mpn cusnyeckon pabote yBenunumnsaetrca ob6beEM KpOBW, NpOTEKaloLen yYepe3 cepaeyHyto
MbILLILLY.

9. CeppeyHbli NpUCTYN MOXET OblTb CMepTENbHbIM, €CN OBLUMPHBIN Y4acToOK CcepAeqHONn
MbILLILLbI INLLEH KUCNOPOAaA.

10. O6pa3z XM3HU He BNUSAET HA NPOACIXUTENBHOCTb XU3HUW YENoBeKa.

MCCNEJOBAHUE CBOVCTB APTEPUAITBHOIO NYINbCA
(HA NTYYEBOW APTEPWUW)

Ncnonb3ya dyHKUuMoHarnbHble TeCTbl C MOACYETOM YacTOThbl cepfeyHbiX cokpalweHuin (UCC),
MOXHO NOSMYYnTb BaXHble CBeAeHNs 0 (YHKUMOHaNbHOM COCTOSSHUN CEPAEYHO-COCYANCTON CUCTEMBI.
Hanpumep, onpepenutb BAuAHME U3NYECKUX YMPaXHEHUA Ha OpraHn3m, 4YTO CyLUECTBEHHO
NnomMoraeT B A03UPOBaHMM (IU3NYECKON Harpy3ku, e€ nHamMBuayanu3aumm n onTUMarnbHOCTMY.

Mynbc pa3nuyaloT apTepuanbHbli, KanUNAPHbIA U BEHO3HbIN.

Hanbonbluee npakTnyeckoe 3HavyeHve Ana AMarHoCTMKN pasfinyHbIX NaToNorMYeckmx COCTOSHMUIA
UMeeT apTepuanbHbIN NynbC.

CyuwiecTByeT HeCKONIbKO CrnocoboB onpepeneHvus nynbca, Haubonee npocTOM U3 HUX —
NnanbnaTopHbIA. 3aKNK4YaeTCa OH B MPOLLYMbIBAHUUN U MOACHETE NYbCOBbLIX BOSH.

Manbnauma (OT nat. palpatio —oLlynbIBaHWE) —KITMHUYECKMIA METOZ, UCCNe0BaHNA Npyu MOMOLLM
OCA3aHNA C LENb U3y4YeHUss (U3NYECKMX CBOWCTB U YYBCTBUTENbHOCTM TKaAHEW W OpPraHos,
TonorpadnyecKnx COOTHOLLEHUI MEXAY HAMMU N OBHaPYXEHNA HEKOTOPbIX (YHKLIMOHANbHbIX ABIEHWN
B OpraHn3me (Temneparypbl KOXW, Nynbcauun COCyA0B, NEPUCTANbTUKM KULLEYHUKA 1 Ap.).

OnpepenaoT NyfnbC HA COHHOM, BUCOYHOW M APYTMX AOCTYMHbIX ANA nanbnauumn aptepuax. Kak
npasuno, NyfbC ONpeaensoT Ha NMyYeBOW apTepun y Hayana oCHOBaHWS 6onbLUOro nanbua, Afs Yyero
nanbupl (BTOPOW, TPETUN M 4YETBEPTLIA) CTaBATCA 4YyTb BbIWE fy4e€3anACTHOro CycraBa, apTepusi
HaLLyMbIBAeTCA 1 NPUXMMaETCa K KocTu (puc. 29).

OTO MHTEpPECHO:

BpaueBaTtenun gpesHero Kntasa, obcneaya 60nbHOro, nay4danu nynbC He MeHee 4YeM B OEBATU
TOYKax 1 pasnu4yanu 0o 28 BMaoB nynbca. B cpegHme Beka MeTop, NynbCOBON ANArHOCTUKM MPOHUK Ha
Tepputoputo CpepHelr A3uu: TeopeTMdeckoe ODOOCHOBaHWE uWccnenoBaHust nynbca B «KaHoHe
MeLMUMHbI» BblAaloLerocs Bpada cpegHeBekoBoro Boctoka MOH CuHbl (980-1037 rr.) BO MHOrom
CXOAHO C MOMOXEHNSAMMN APEBHEN KUTANCKON MEOULIMHDI.
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Puc. 29. ViccnepoBaHue nynbca: NpaBuiibHOE U HENPaBWbHOE MOIOXEHME NanbLEB
(no A. ®orenb u I'. Bogpalke, 2000)
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ApTepuranbHbIi NyNbC — 3TO PUTMUYHbIE KonebaHua cTeHokapTepuii, 06ycnoBneHHble BbIGPOCOM
KpOBM 13 cepaua B apTepuanbHylo CUCTEMY U U3MEHEHVWEM B Hell AaBlieHNs B TEYEeHUe COKpaLleHus
(cucTonbl) M paccnabnexuns (anacTonbl).

MNpy unccnepoBaHWM nynbca OMNpefensioT ero OCHOBHble (PM3MONOrnyeckne nokasartenu
(xapakTepucTukm):

* puUT™M

* yacToTy

* HanpsixeHue

* HanorHeHune

* hbopmy (NynNbCOBOW BOJHBI).

PuTMmnYHOCTb nynbca obycnoBneHo pacnpocTpaHeHnem konebaHuii cokpalleHus cepaua vyepes
paBHble NPOMEXYTKN BpemeHn. [pu paccTponcTBax cepaeyHoro putma nynbCoBble BOSHbI CeayoT
yepe3 HeoAVMHAKOBbIE MPOMEXYTKM BPEMEHU U MYNbC CTAHOBUTCA HEPUTMUYHbIM.

OTO UHTEPECHO:

B HOpME MOXET BCTpe4yaTbCA TaK Ha3blBaeMad «AblXaTenbHaa aputMmna», npu KOTOpOI7I 4acToTa
nynbCa BO3pacCTae€T Ha BAOOXE W YMEHbLaeTCA npu BblOoXe. ﬂ,blxaTeﬂbHaH aputMumAa  4yalle
BCTpeYaeTca y MOSIOAbIX foden, a y B3pocCrblX BO3HMKaET Kak OTBET cepaua Ha CTpeccoBble
dakTopbl, Ha OU3NYECKYID Harpy3ky, a Takxe npu AAUTENbHOM (PU3NYECKOM UM YMCTBEHHOM
nepeyToMsieHunun.

Kakne npuymHbl MOryT 06 bACHUTL JA@HHOE SABNEHne?

OrtBeT:

BO3HMKHOBEHME AbIXaTENbHON apuUTMUK OOYCIIOBNEHO aHAaTOMUYECKON ONU3OCTbIO NErknx u
ceppua, a Takxe BNMAHMEM HEPBHO-TyMOparibHbIX (bakTopOoB.

Yactota nynbca B (IU3MOSNOMMYECKMUX YCIOBUSX MOKOSICOOTBETCTBYET 4acTOTe CEpAEYHbIX
COKpalieHmn n paBHa 60—90 cokpaweHun B MUHYTY. YacTtoTa nynbca NoABEpXeHa [AOBOMbHO
3HauUNTENbHBIM KOflebaHNAM B 3aBUCMMOCTM OT BO3pacTa, nosa, pocTta 1 Apyrnx akTopos.

OTO MHTEpECHO:

Y XEHLWWH NyfbC HECKOSIbKO Yalle, YEM Y MYXUMH. Y BbICOKOrO YefioBeka MynbC 06bI4HO pexe,
YeM Y HM3KOro pocTta. Y nogen noxmnoro Bo3pacta (ctaplie 60 nert) u y geten nysnbc vawe, Yem y
B3pOCHbIX MKLL,.

YBenuuyeHne 4acTtoTbl cepaeuyHbix cokpaweHun (YCC) 6onbwe 90 B MMHYTY HasbiBaeTcs
TaxmKkapamen (Op.-rpey. xaxrk; — ObICTpbIn U Kap81a — cepgue). B dpmnanonornyeckux ycrnoBmsax 4acTbii
nynbc HabnogaeTca Npn GU3nNYecKux 1 NCUXONOrMYECKMX Harpy3Kax.

YacTtoTa cepfeyHbiX CokpalwleHuin meHee 60 B MUHYTY Ha3biBaeTca Opaavkapaven (gop.- rpeu.
ppoc8T) — MensieHHbIn u Kapbw — ceppgue). [1aHHOe COCTOsIHME XapaKTepHO BO BPEMS CHa, Yy
PU3NYECKN TPEHMPOBAHHbBIX NIOLEN.

. > Y. YIbHbI(1 A
op.4.4
R JU

CpnA1<K'lpgi***

Taxukapaus

Puc. 30. OKI" npnzaHakm HapyweHns YCC
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BMNOINOrmnA

HanpsaxeHue nynbca onpeaensaeTca Tol CUION, KOTOPYIO HYXHO NPUNOXKTb uccrnepyowemy ans
MonHOro cAaBneHns nynbcupylowen aptepun. 3TO CBOWCTBO MNyfnbCa 3aBUCUT OT  BEINYUHBI
CUCTOSINYECKOrO apTepuanbHOro AaBfieHUsa U TOHyca apTepuasribHOW CTEHKU. Yem Bbllle AaBreHue,
TeM TpyAHee cXaTb apTepuio, — TakoW NynbC Ha3biBaeTCA HANPAXEHHbIM, UK TBepAbIM. [py HU3KOM
OaBfieHnn apTepus nerko CXnmaeTca — MynbC MArKUN.

HanonHeHune nyrnbca oTpaxaeT HanosIHeHNe uccneayemMon apTepun KpoBbio Mo BbICOTE Nogbema
apTepuanbHOW CTeHKW. [daHHbI nokasaTenb 3aBWCMT OT BeNWYMHbI yaapHoro obbema, obuiero
KonnyecTBa KpoBu B opraHu3me u eé pacnpepeneHuns. PasnuyaioT nynbC XOpoLLero HanosIHEHNS uUnu
MOSHBIW, U NIOXOrO HANONHEHWA UK NYCTOMW (Cnabblil, HUTEBUAHBIN).

Na6opaTtopHas pa6ota Ne 5.

«OnpeaeneHne OCHOBHbBIX XapaKTepPUCTUK apTepuasibHOro nysbca
Ha fly4yeBoi apTepumn».

LUenb  pobo/nb/to3HakoMUTbCA € OBWMMM  3aKOHOMEPHOCTAMM  (DYHKLMOHUPOBaHUS
Cep,El,e‘-IHO-COCWJ,I/ICTOVI CUCTEMDbI, HAy4nUTbCA NanbnaTtoOpHOMY MeToAy UccnenoBaHnA nysbca.

Marepuarsi u 060pygoBaHMNe. CEKYHOOMED, Yacbl CO CTPENKON.

[Tops[0K rIpoBEe[EHNS IKCIIEPUMEHTA.

1. Mpupate uccnegyemomy yaobHoe nonoxexue, cuaa unu nexa. OxBaTUTb OAHOBPEMEHHO
KWUCTWU NauMeHTa nanbLamMy CBOMX PyK Bbille Ny4e3ansiCTHOro cyctaBa Tak, YTobbl 2, 3 1 4-i1 nanbupl
HaxoAWMNCb Hapg, NlydeBon apTepuen (2-i naney, y OCHOBaHMNsS O0NbLUOro nanbLa).

2. CpaBHNTbL KonebaHuWsi CTEHOK apTepui Ha npaBol M neBon pykax. [MpoBecTn nopcyer
NyNbCOBbLIX BOSTH HA TON apTepuW, rAe OHM Ny4lle BblpaxXeHbl B Te4eHnn 60 cekyHa.

3. OueHuTb UHTEepBanbl Mexay NynbCOBbIMU BOSTHAMM.

4. OueHuTb HanosfHeHne nynbca.

5. CpaBuTb JEBY0 apTepuio A0 MCYE3HOBEHMA NyJfibCa W OLEHUTb HanpsxeHue nynbca. o
HaMOJTHEHMIO U HAMPSAXEHWUIO ONPeaennTb BENUYMHY NyrbCca.

6. 3adwmKcupoBaTb pe3ynbTaTbl UCCNEAOBAHNA B MPOTOKOS.

7. CpenaTb BbiBOf.

CBoiCTBO nynbca Hopma BapuaHTbl OTKIOHeHUs1  [JaHHble u3MepeHuit
Putm PUTMUWYHBIN APUTMUYHBIN
YacToTa 60-90 Pepkun/Yactbin
HanonHexune Xopollee Cnaboe
HanpsxeHne YmepeHHoe Msarkun/Teépabin
®opma HopmanbHasi BuicTpbii/MeaneHHbIn
BbiBoA:
Mpun 3amepe NysnbC y UCMbITYyEeMOro
OrtBeT:

B Hopme, umeloTCs HapylleHWsi PUTMUYHOCTU, YacTOTbl, HaMpPAXEHUS, HanonHeHus, OopMbl
NyfbCOBOW BOJTHbI
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JlabopartopHas pabota Ne 6.

«OnpegeneHue pyHKLUMOHANBHOrO COCTOSAAHMA Cepae4YHO-COCYANCTON CUCTEMbI»

Llesi  paborbl. oueHUTb (DYHKUMOHamNbHblE pe3epBbl CEPAEYHO-COCYAMCTON CUCTEMbI Ha
hU3NYECKYIO Harpysky.

Marepuarns u 06opygosarHmne. uncdposas nabopatopusi, patumk YCC.

lTopsA0K MPoBEAEHNT IKCNIEPUMEHTA.

1. Onpepenutb nynbc B nokoe (UCC 1) 3a 1 MuHyTy.

2. Cpenatb 20 npucenanui 3a 30 cek.

3. [MosTopHO nameputb nynsc (YCC 2).

4. Paccuutatb KO3 UUNEHT TpeHnposaHHocTu (K) no dopmyne:

k= (4CC2-4CC1)..*000™"
YCcC1

5. CpaBHUTb NOMyYEHHbIN pe3ynbTaT ¢ TabnnyHbIMU AaHHbIMK. CaenaTtb BbIBOA.
6. YpoBeHb TPEHMPOBAHHOCTU CEPAEYHO-COCYANCTON cuctemsl (No AHkesmdy, 1975T.).

KoadduumeHT TpeHmpoBaHHocTh -K, % YpoBeHb TpeHMpPOBaHHOCTU
25 n meHee OTNWYHbIN
26-50 Xopowwwui
51-75 [MocpeacTBEHHbIN
76-99 Mnoxon

JNNabopaTtopHas pabota N2 7.

«OnpepeneHune aHeprosaTpat Mo COCTOAHUIO cepAeYHbIX COKpaLLleHUA»

TeopeTnyeckasa Yactb

B n3BECTHON MOroBOpKE «ABUXEHWE — 3TO XWU3Hb» 3aKMOYEH MaBHbIM MPUHUMN 340POBOro
6biTns Tena. MNonb3a (GM3MYEeCcKoN aKTMBHOCTU ONsi CEPAEYHO-COCYANCTON CUCTEMbI HE BbI3biBAET
COMHEHWUI HWN Y BpayeWn, HX y CMOPTCMEHOB, HU Y 0ObIYHLIX Mtofen. Ho Kak onpegenuTb COOCTBEHHYIO
HOPMY WMHTEHCMBHOCTU (PU3NYECKMX HArpy3oK, 4Tobbl HE HaHeCTW Bpeda cepauy U OopraHnsmy B
Lenom?

Kapguonoru n cneuvManuctbl CNOpTUBHON MEeAVLUHBI PEKOMEHOYIOT OPUEHTUPOBATLCS HA HOPMY
nynbca, uamepsiemyto npu duamdeckux Harpyskax. O6bivHO, ecnim YUCC BO BpemMs TPEHUPOBOK
npeBbIllaeT HOpPMY, Harpy3kM CUMTaOTCH 4UYpe3MepHbIMU, @ eCcnu He [AOTArMBaeT A0 HOpMbl —
HefocTaToOuHbIMU. HO ecTb U dm3monornyeckne ocobeHHOCTU OpraHvW3ma, BAWSIOLWLME Ha 4acToTy
COKpalLeHni cepaua.

Mouemy yacToTa cepauebneHus ysenmunBaetca?

Bce opraHbl 1 TKaHW XUBOro opraHM3ma HyXalTCs B HACbILLLEHUN NUTaTeNbHbIMU BELLECTBAMU U
KMcnopogom. VIMEHHO Ha 3Tol NoTpebHOCTM AepXxuTca paboTa cepAe4yHO-COCYAMCTON CUCTEMbl —
Kayaemasi cepAueM KpoBb HachIWaeT opraHbl KWMCMOPOAOM, W BO3BpallaeTcd B ferkue, rge
npoucxoaut razoobmeH. B coctosHun nokos ato npoucxoguT npu YCC ot 50 (y TpeHUpOBaHHbIX
nopen) no 80—90 ynapos B MUHYTY.

Mpu akTMBHOM ABUMXEHUU NOTPeOHOCTb BCEX OpraHoB B KUCNOpOLEe pe3Ko Bo3pacTaeT. Bor
noyemMy yacTtoTa nynbca yBenmunBaeTca nocrne pu3an4eckon Harpy3ku.
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CepD.U.e nony4yaet curHan o HeobXxoaANMOoCTH nony4yeHunaA 6onbLuen nopuun Kncnopoga n HauynHaet
paGOTaTb B YCKOPEHHOM TEMIE, yTOOLI 06ecneunTb noaayvy Hy>XHOro obbema Kncnopopga.

Puc.37 NamepeHne nynbca

UTtoObl y3HaTb, NpaBWiibHO 1M paboTaeT cepaue W afeKkBaTHble NN Harpysku Mony4aer,
Heo6X0ANMO YUNTbIBaTb HOPMY YaCTOTbI NySbCa Nocne pa3HbiX PU3NYECKUX HArpy3oK.

3Ha4eHus HOPMbl MOryT pas3nnyatbCA B 3aBUCUMOCTU OT Cbl/l3|/|‘-IeCKOI7I noaroToBkn n Bo3pacTta
YyenoBeKa, MO3TOMY Afsl ee OnpefeneHusa ucnonb3lyeTrca dopmyna MakcumanbHoro nynbca: 220
MUHYC KONMMYECTBO MOMHbIX JIET, TaK HasbiBaeMas dopmyna Xackena-dokca. OT noayvyeHHOro
3HayeHns 1 BypeT BbIYMCIATLCA HOPMa 4acToThl cepauebueHnin onsa pasHbiX BUOOB Harpy3ok, uim
TPEHNPOBOYHbIX 30H.

Xoabba — 0AHO M3 cambixX PU3MONOrMYHBIX COCTOSIHUI YenoBeka, ¢ XoAbbbl Ha MecTe NPUHATO
HaYMHATb YTPEHHIO TMMHACTUKY B KayecTBe pa3MWHKWU. [Nns 3TOW TPEHMPOBOYHOW 30HbI — MpU
xoabbe — cywecTByeT Hopma nynbca, paBHast 50—60% OT MakcMMarnbHOro 3HayYeHus.

Beluncnum gns npumepa Hopmy YCC ans 30-neTHero 4YenoBeka:

1. Onpepenum makcumanbHoe 3HadeHne YCC no cdbopmyne: 220 — 30 = 190 (ya/MuH).

2. Y3Haewm, ckonbko yaapos cocTtaensioT 50% oT makcumansHoro: 190 x 0,5 = 95.

3. Takum xe cnocobom — 60% ot makcumansHoro: 190 x 0,6 = 114 yaapos.

Monyynm HopManbHbIN Nynbc npu xopabbe ansa 30-neTHux B npegenax ot 95 ao 114 ynapos B
MUHYTY.

Mpn KapAMOTPEHMPOBKE HOPMbI CepaLa MMEKT CBOM Anano3oH. Ocobor nonynsipHOCTbIO cpeaun
nogen cpegHero BO3pacTa MOMb3YKTCA 3aHATUSA Kapgouo, WM KapAMOTPEHMPOBKW, TO €CTb
TPEHNPOBKN ONa cepaua. 3agada Takux TPEHUPOBOK — YKPEMUTb M HEMHOIO YBENUYUTL CEPAEYHYHO
MbILLLLY, 3@ CYET 4Yero yBenuuntb U ob6bemM cepaeyvHoro Bbibpoca. B pesynbrate cepaue HayuuTcs
paboTtaTb MeasnieHHee, HO HaMHOro 3EKTUBHEN.

Hopma nynbca npu kapauno Bblumcngetca kak 60—70% oT mMakcumanbHOro 3Hayenus. MNpumep
pacyeTa nynbca ANns KapouoTpeHnpoBoK 40-neTHEMY YENOBEKY:

1. MakcumanbHoe 3Ha4veHme: 220 — 40 = 180.

2. [Oonyctumble 70%: 180 x 0,7 = 126.

3. Honyctumble 80%: 180 x 0,8 = 144.

Mony4yeHHble Npeaenbl HOPMbI NyfibCa BOBPEMS KapANOTPEHUPOBOK ana 40-neTHux nogen — ot
126 no 144 ynapoB B MUHYTY.
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Puc.32. ber

OTNNYHO yKpennsaeT cepAeyHyo MbILLy HecnelwHbl 6er. Hopma YUCC ana 310 TpEHMPOBOYHOM
30HbI paccunTbiBaeTca kak 70—80% oT MakcMmanbHOro nysbca:

1. MakcumanbHas YCC: 220 — 20 = 200 (ans 20-neTHuX).

2. OntumanbHo ponyctumas npu 6ere: 200 x 0,7 = 140.

3. MakcumanbHo gonyctumas npu 6ere: 200 x 0,8 = 160.

B utore Hopma nynbca npu 6ere ana 20-netHnx coctasuT oT 140 ao 160 yaapoB B MUHYTY.

CylwiecTBYyeT Takoe MOHSITUE, Kak 30Ha cxuraHus xwupa (3CX), npeacrtasnstowasi cobon
Harpysku, npu KOTOPbIX MPOMCXOOUT MaKCUMarbHOE CXWUraHue XMPOBbIX OTNOXeHun — Ao 85%
Kanopuin. Kak HM MokKaxeTcsi CTpaHHbIM, 3TO MPOMCXOAMT MPU TPEHMPOBKAX, COOTBETCTBYIOLLNX
WHTEHCUBHOCTU Kapamo. Ob6bAcHAeTCcs 3TO TeM, 4To npu Bonee BbICOKUX Harpy3kax OpraHu3m He
ycneBaeT OKUCNATb XWpbl, MO3TOMY WCTOYHWKOM 3SHEPruM CTAaHOBUTCH MbILLEYHbIN FMMKOTeH, U
CXWralTCH He XMPOBbI€ OTMIOXEHWSA, @ MblLLEYHas Macca.

"naBHoe npaeuno ansa 3CX — perynapHoCTb.

Ona nopgen, npodeccuoHanbHO 3aHUMMAIOLLMXCS CMopTOM, upaeanbHon Hopmbl YCC He
cywectByeT. Ho y cnopTCMeHOB — camas BblCOKasi aHKa HOpMbl Nynbca Npyu oM3nyYecKnx Harpy3kax.
Y HUX HOPMAasnbHbIA NyfbC BO BPEMSA MHTEHCUBHBLIX TPEHUPOBOK paccumtbiBaeTca kak 80—-90% ot
MaKCcMmManbHOro. A Bo BpeMs NpeaenbHbIX Harpy3oK nynbc cnopTcMeHa MoxXeT coctaensatb 90—100%
OT MaKC/UMarbHOrO.

Bug v MHTEHCUBHOCTb (OU3NYECKOW Harpy3Ku MMEOT OFPOMHOE 3HaveHune. Hanpumep, y 6eryHos,
TPEHMPYIOLWMXCS Ha BblHOCAMBOCTb, YCC npum Harpyskax OblBaeT HMXe, 4YeM Yy CrnopT-
CMEHOB-CUMOBUKOB.

Cnepyetr Takxe y4yeCTb (U3MOMOrMYECKOE COCTOSHME 3aHMMAKLWMXCA CrnopToM (CTeneHb
MopdonorMyeckmx N3MeHeHUn MMokapaa, Bec Tena) u To, Y4To B MOKoe cepaLebreHne CnopTCMeHoB
3HAYMTENbHO HUXE, YeM Y HETPEHWPOBaHHbIX ntoden. [103ToMy M BblYUCIIEHHbIE 3HAYEHUA MOryT
oTnM4aTbCs OT peanbHbiX Ha 5—10%. CnopTuBHbIE MeOUKK cUMTaloT 6oree nokasaTenbHbIM YPOBEHb
UCC nepep Hayanom cnepytoLen TpeHUPOBKM.

Ins 6onee TO4YHbIX MOACYETOB CYLLUECTBYIOT YCNOXHEHHble popmMynbl pacyeta. OHu
WHAEKCUPOBaHblI HE TONbKO MOoA BO3pacT, HO M nof uHamBupyanoHyto YCC B MoKoe M NpoueHT
WHTEHCMBHOCTU TPEHUPOBKU (B AaHHOM cnyyae — 80—90%). Ho aTtu pacueTtbl npencraBnstoT 6onee
CMOXHYI0 CUCTEMY, a N0 pPe3ynbTaTy HE CIULLIKOM OTIINYalTCS OT UCTONb30BaHHOM BbILLIE.
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BMOINOrnA

YCC no
opmyne
3oHa nynbca (B % ot Boaguicteke Ha “2%-gogpam"
HalLnuaanbHoro) opraHuam (yo, /MuH.)
@ u 100% 156
MaKCHMarnbHbIN NysbCc
Makcu man bHas
90%-100% 30oHa V02 Harpyska nomoraet 172-186
(blakenmarnbHas Harpy3ka) NoBbICUTL OTAAYY
3HEepruM 1 CKopocTb
a0%-90% YnyJywaet
aHaspobHas 30Ha (cunosas usnyeckyro 189 -172
TPEeHUpOBKa) BbIHOCIINBOCTb
Bbicokasi Harpy3ka
70% * 80% aspobHan 30Ha (6Br, cnocobcTyeT 145 -159
BenoenopT} NOBbILLEHWIO KapAno'
BbIHOCIIMBOCTU
CpepHsia Harpy3ka
€0%"70% nosbILLaeT
Hayano XuWpocXuratoLLen 30Hbl BbIHOCIINBOCTb U 132 -145
(bbicTpas xoabba, TbIHACTUK3) ONTUManbLHO CXuraeT
Kanopum
Huskas Harpy3ka
50%-60% pa3BuBaeT a3pobHyto 118-132
30Ha Nerkomn arrMBHOCTH 6a3y u nopmioraet
(yTpeHHss 3apsaka, pa3MuHKa) BOCCTaHOBUTLCS

Puc.33 Cxema BO3AENCTBNA HA CepALe

MakcumanbHo gonyctumas YCC no Bo3pactam Ha nokaszartenb nynbca
npu oM3nYeCcKUX HarpyskKax BNnaeT u Takon hakTop Kak Bo3pacT. BoT Kak BbIrnsaasaT BO3pacTHbIE
n3meHennst YCC:

BospacTHas rpynna MakcManbHO IONYCTUMBIN NYyNbC, YA/MUHYTY
o 25 net 95
o 30-tu 190
o 40 180
o 50-tu 170
0o 60-tn 160

Takum o6pa3om, MakcumansHo gonyctuman YCC npu pmsnyeckmx Harpy3kax B 3aBUCMMOCTM OT
Bo3pacTa konebnetcs B npegenax ot 159 no 200 yoapoB B MUHYTY.

BoccraHoBneHue nocne TpeHMPOBKU

Kak yxe roBopuvnocb, B COPTUBHOW MeAMLMHE BHUMaHWE yaoenseTCsa U TOMY, Kakow Mynbe
DOIMXeH ObITb He TOMbKO BOBPEMS, @ U NOCHE TPEHMPOBKK, OCOGEHHO Ha CneayLWwni eHb.

1. Ecnu nepep, cnepytowen Tpermposkon YCC B nokoe coctaBnseT 48—60 yaapos, 370
CUYNTaeTCs OTNIMYHBIM NOoKa3aTenem.

2. 07160 go 74 — nokaszaTtesnb XopoLlein TPEHUPOBAHHOCTM.

3. o 89 ypnapoB B MUHYTY cUMTaeTCcsa ya0BNETBOPUTENbHbLIM MyJIbCOM.

4. Bpblwe 90 — HeyaoOBNETBOPUTENBHbIN NOKa3aTeNb, TPEHMPOBKY HAaYMHATbL HEXenaTenbHO.
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Puc.34. Nocne TpeHnpoBKM

A 3a Kakoe BpeMsi [OJTKHO NMPOM30MTN BOCCTAHOBIEHME MNyJibca nocne pmu3nyeckon Harpysku?
Uepes cKonbko B HOpMe BOCCTaHaBNMBaeTca?

OrtBeT:

Ha BoccTaHoBneHue nynbca nocrie TPEHNPOBKM Y pasHbIX JIOAEN YXOaMT pa3Hoe BpeMsi — oT 5 Ao
30 MUHYT.

HopmanbHbiM cuntaetca 10—15-MuHyTHBIN 0TABIX, Nocne KoTtoporo YCC BoccTaHaBnmMBaeTcsa Ao
WCXOAHOro (nepea TPEHUPOBKOW) 3HAYEHUA.

B aToM cnyyae BaxHa TakXe MHTEHCMBHOCTb Harpy3ku, ee NpoAoNXMTENbHOCTb.

CkaxeMm, CrnopTCMeHaM-CMoBMKaM AaeTcsl BCEro 2 MUHYTbl Ha NMepepbiB Mexay Moaxogamun K
LUTaHre.

3a 3710 Bpems nynbC fonxeH cHnantecs no 100 unu xota 6ul 110 yaapoB B MUHYTY.

Ecnu 3Toro He NponcxoanT, Bpauu PEKOMEHAYHOT CHU3UTb Harpy3Ky MIn KONM4ecTBO MOAXOAO0B,
UK Xe YBENMUYNTb NHTEPBAIbl MEXAY HUMW.

Mocne kapguotpeHnpoBkn YCC gomxHa BocCTaHOBUTLCS B TedeHne 10—15 MuHyT.

O uyem roBopuT gnMTENbHOE CoXpaHeHue Bbicokon YCC?

Ecnu nocne TpeHnpoBKu 4yacToTa cepauebuenHun gonro (6onee 30 MMHYT) OCTaeTCA BbICOKOM,
cnepyeT NPoOWTK Kappuonornyeckoe obcnenoBaHue.

1. ns HayMHaloWero crnopTcMeHa MNpoAoSIXUTenbHoe coxpaHeHue Bbicokon YCC roBoput o
HEeMnoparoTOBNEHHOCTN cepAaua K WHTEHCUMBHBLIM (PU3NYECKMM Harpy3kam, a TakkKe O Ype3mMepHOM
WHTEHCMBHOCTM CaMmX Harpysok.

2. HapawmBaHne uU3NYECKUX Harpy3ok LOSKHO ObITb MOCTEMEHHbIM U 0b6A3aTenbHO — C
KOHTPONEM MyJibCa BOBPEMSA U MOCHE 3aHATUI. [119 3TOro MOXHO NpMobpecTu NynbCOMETP.

3. KoHTtponb YCC pornxHbl cobnogaTb U TPEHUPOBAHHbIE CMOPTCMEHbI — 4TOObI HE OaBaTb
opraHm3my paboTaTb Ha U3HOC.

Perynaums 4actoTbl cepaeyHbIX COKpPaLLEHNN OCYLLLECTBASETCA HeMporymopanbHbiM nyTemM. Ha
Hee OKa3blBaloT AENCTBNE agpeHanuH, HopaapeHanuH, kopTnaosn. Co CBoel CTOPOHbI, CUMMaTUyeckas
M napacuMmnaTu4eckasi HepBHasi CUCTEMA KOHKYPEHTHO BO30YXAaeT UM TOPMO3UT CUHYCOBbIN y3€er.

[MpakTnyeckasa 4actb

Lesnb pabombi: onpenenuTb 3Hepro3aTpaTtbl MO COCTOSIHUIO CEpAEYHbIX COKpALLLEHUN nocne
U3NYECKON Harpy3Ku.

Mamepuasibi u o6opydosaHue: LdpoBasi nabopartopusa, gatunk UCC.

lMopAadoKknposedeHUs 3KchepuMeHma:

PacueT aHeprosartpaT 4YenoBeka, KoTopbii Kynancsa B 6acceiiHe 15 MUH npu YacToTe cepaeyHbIX
cokpaleHuin 130 yaapos B 1 MUH.
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PacuyeTbl MOXHO npoBOANTbL NOCIE BbINOTHEHNA nobon q)l/l3l/l'~leCKOI7l Harpy3kKu. 3Hepr03anaTbI,
coBepLlaemMble 4ermoBeKoM B 1+ MUH, onpeaenAaroTca rno q)opmyne:

0=2,09 + (0,2 « YCC - 11,3),

roe O— sHeprosatpatbl (KOx/MuH); YCC — yacTtoTa cepAeyHbIX COKPaLLEHUN.

Mpumep: ponycTum, Bbl KaTanuCb Ha NbiXaxX, M YacToTa CEpAeYHbIX COKpalleHun y Bac
coctaenseT 120 yoapos B 1 MuH. lMNoacuntaem sHeprozaTtpaThl 3@ 1 MUH:

0=2,09-(0,2+120-11,3) = 2,09 + (24-11,3) = 26,5 K X/MUH.

O =30 muH * 26,5 kOx/MuH = 795 k[ x

OtBeT: 3a 30 MuH n3pacxopoBaHo 795 kX sHepruu.

3adaHue
OnpepgennTte sHeprosaTtpaThl NPU 3aHATUN HA YPOKe PU3KYyNbType

Bupobl 3aHATUIA pa3MnHKa 6er MoaBuXHble Urpbl CunoBble ynpaxHeHua

Bpems 3aHaATNA 10 MUHYT 10 MUHYT 10 MUHYT 10 MUHYT

Mynbc

OHeprosartparbl

BbI800:

CpaBHUTE 3HEpPro3aTparsl.

KoHmpousibHble 8onpochI:

1. Kakne nepudepunyeckne aptepum (KpoMe fy4eBOr apTepun) BO3MOXHbI A1 UCCNeAoBaHUsA
MeToA0M nanbnaumn? YkaxuTte He MmeHee 4-x apTepun.

2. Kakue dakTopbl BNMAIOT Ha CBOMCTBA Mynbca?

3. Npn HEBO3MOXHOCTU oOnpepeneHvs nynbca Ha fy4YeBOW apTepuun, roe Heobxooumo ero
ncecrnepoBaTb?

4. YcTaHOBMTE COOTBETCTBUA MEXAY HapyLeHWEM pUTMa CepAeYHbIX COKpaLLEeHU N 4acTOoTon
nynbca:

HapyLueHue putMa cepaie4HbIX COKpaLleHUiA YacTtoTa nynbca
1. Taxukapgus A. 45
2. bpagnkapaus B. 100
B.75
.80
. 62

5. Y npoxoxero yenoseka Ha ynuue BHE3amnHO MOABWINCH pe3kas cnaboCTb, XONOOHbIA MOT,
KOXHble MOKpoBbl 6negHble. [ynbC 4acTbld, PUTMUYHBLIA, CrAboro HanpsXeHUs U HaroNHEHMS.
ApTtepuanbHoe gaeneHme 70/20 mm pT. cT. Kak Ha3biBaeTcs Takonm nynbc? Bawa taktuka? Kakum
o6pa3om onpenenseTcs NynbC Ha Nly4eBon apTepun?

3adaHue:

MpounTante TEKCT.

Ceppue — yaBuTENbHBIA U HAOEXHBIN MOTOp , HACOC , KOTOPLIN paboTaeT B TEYEHUN BCEW XMU3HU
(mo 100—150 nert), 63 OCTAHOBKN N «PEMOHTA» .
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Boripoc 1.

B yem npuynHa TaKon HEYTOMUMOCTH paboTOCNOCOBHOCTM cepaLa U ero MbiLuLL?

Boripoc 2.

CKonbko NUTPOB KpOBW NepekaumBaeT ceppue yenoBeka 3a 1 yac M 3a 1CyTKM , ecnu OHO
cokpaliaeTcs B cpefHeM 75 pa3 B MUH , BbiOpacbiBas Npy KaxaoM COKpaLLeHUN U3 ABYX XENy[04koB
150cm”™kpoBn?

MNpepcTtaBbTe puTMUYHYtO paboty ceppua 80-neTHero yenoBeka (KOTopasi nMpeAcTaBrieHa Ha
CXEeMe) 1 , UICXoAda U3 NPOLONXUTENBHOCTM dha3 CepAeYHOro uukna, onpeaennte, ckonbko net us 80y
Hero:

CepOeunblil Uuka

/A
\

1. Cuctona 3. O6wasn
npepcepAwii nay3a (0,4 c)

(0A <)

2. Cucrtona xenypoukos (0,3 c)

Puc.35. CepaeyHbi UMK

OTAbIxanu MbllLbl XenyakoB cepaua
OT1abixanu MblLlLbl Npegcepaun

Bbinn 3aKkpbITbl CTBOpPYATHLIE KManaHbl
Bbinn 3aKpbITbl NOMYJYHHBLIE KNanaHbl.

Aownh =

JlabopamopHas paboma Ne 1.

I'nazo-cepdeyHas npoba I'. JjaHuHu — b. AwHepa
(G. Dagnini; B. Aschner)

Ob6opydosaHue: undposasi nabopaTtopus (Aatumnk nynoca), MNK.

YyacmHuku: B onbiTe y4yacTBYyHOT He MeHee3-X YenoBeK: WUCMbITyeMbld, 3KCnepumMeHTaTop,
NOMOLLHUK, MOACHMTBIBAOLLMIA YAacTOTY cepaeyHbix cokpalleHui (UCC) no nynbey.

3aroToBbTe NpepBapuTenbHo Tabnuuy. (Tabnuua 1).

OnipegerieHne ryJsibca B MCXO4HOM r105I0XEHUU (IT0STI0OXEHNE CUAA.).

UcnbiTyembin cnant Ha ctyne. NopcumtbiBaetcsa YCC no nynbcy 3a 1 MuH. VIamepeHusa npoBoasT
HECKONbKO pa3 Ansi pacyeTa CpefHero nokasaTens B MOKOe.

OnipenerieHne peghrieKTOPHOY CepaeYHON peakuymm.

OKcnepvmeHTaTopyepes CTepuibHble MapreBble candeTku pacnofiaraet ykasaTemnbHblin U
6onbLUON NaneL, NeBON PyKU Ha rna3Hbix A6nokax UCMbITYEMOro U HalaBMMBaeT Ha HUX B TedeHue 15
cek. [laBneHue He [OMXHO 6bITb CUMbHLIM. HaunHasa ¢ 5- cekyHObl HagaBnNMBaHUSA, NOACHUTLIBAOT
NyfbC B TEYEHME 10 CEK.
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I

PekomeHOayuu K opopmsieHuto pesysibmamos pabomnbi:
1. lMony4yeHHble pe3ynbTaThl 3aHecute B Tabnuuy 1.

. Tabrmya 1
PesynbTaTthl rmaso-cepge4Hoi npobbl I'. JaHuHu — b. AwHepa
CocTosiHue ucnbITyemoro o npobbi Mocne npo6bl
Mynbc / MyH
2. OueHuTe pe3ynbTaTbl MCCNEQOBAHNSA, UCNONbL3Ys Tabnuuy 2.
Tabrmya 2
Tunbl pearnpoBaHUA Npu rnaso-cepaeyHom pednekce
HopmanbHbiit MonoxwuTensHblit| 3BpalleHHbIi OTpuuaTtenbHbIi
ecnekc ecnekc ednekc ecnekc
Tuvn pearupoBa- Husi ped pedp ped ped
HopMoToHust BaroToHus OuncbanaHc B cucteme BereTaTMBHOM

perynauuu

YpexeHue Ha 4—0 YpexeHue Ha YyalueHnue nynsca | OTCYTCTBME Mynbca

M3meHeHuna nynbca ViL/MUH 715 ya./MuH

MO OTHOLLEHUIO K
NCXOQHOMY

3. 3anonHuTe COOTBETCTBYHOLME CTONOLbI B Tabnuue.

BbigoObI u 06cyxdeHue pe3ysibmamog pabomsbl:

OTmeTbTe MHAOMBMAYANbHYIO CTENEHb akTMBHOCTM oTaenoB BMC y pgaHHOro umcnbiTyemoro.
Hapucyiite cxemy pedrneKkTopHOM Ayru rrnaso-cepaeyHoro pedriekca n 06bACHUTE MeXaHM3Mbl ero
BO3HWMKHOBEHMS.

JNNabopaTtopHas pabota N2 2.

«OueHka (pyHKLMOHaNbLHOro COCTOSIHUA BereTaTUBHOW HEPBHON CUCTEMbI».

Lleno pabomsi: oBrig4ers NpOCTEAWMMU METOAAMU OLEHKU (PYHKLMOHANBHOrO COCTOSIHUA
BereTaTtMBHOW HepBHOWN cucTembl. OnpenenuTb BeretatuBHbli nHaekc Keppo.(BUK)

ObopydosaHue: undpoBasi nabopatopusi (aT4ynK apTepuanbHOro AaBneHnsi, MaHxeTka, MNK.

lNMopsdok nposedeHue 3KcnepuMeHmos:

BeretatueHbin nugekc Kepao (BUK) nozsondet oueHuts ToHyc BMC B nokoe. BeretaTusHbIN
WHAEKC OTpaxaeT HanpaBNEeHHOCTb U BEMWYMHY TOHYCa CUMMNATU4eCcKOro UM napacumnatuyeckoro
oTAeNnia aBTOHOMHOIN HEPBHOWM CUCTEMBI. [1n1a ero pac4eta Heob6xoaMMo:

Onpepgenutb nNynbC W apTepuanbHoe [AaBneHne obcrnegyemMoro, Mcnonb3ys  uudpoByto
nabopartoputo no ousnonorum.

Paccuutatb BUK no chopmyne

1-00
=1 CR——— xt00,

ycc

roe BUK — BenuunHa nHgekca Keppo;
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00 — BenuumHa anacTtonunyeckoro pasneHuns; YCC —
YyacToTa cepAeyHbIX cokpalleHuin (nynbc). 3. OueHka
BereTaTMBHOro nHaekca Keppo

ot +16 po +30 CUMMATUKOTOHMA
>+31 BblpaXeHHasg CUMNaTUKOTOHUSA
o1 —16 oo —-30 napacMmnaTMKoToHUs
<-30 BblpaxeHHas napacnumnaTukoTOHUS
ot—15p0 +15
YPaBHOBELLEHHOCTb CUMMATUYECKUX U
napacMmMmnaTU4ecKnx BIUSHUN

MokazaTenb HopMbl: oT -10 go +10.

MonoxutenbHble 3HaYeHNs NHAEKCA CBMAETENLCTBYIOT O NpeobnagaHun CUMNaTM4ecKoro
TOHyCa, oTpuuaTenbHble 0 NpeobnagaHMn NapacuMnaTUYecKoro ToHyca (BaroToHum).
BNK=0 — cocTosiHue nosnHoro BereTaTuBHOro paBHoBeCUs (INTOHMSA).

BbiBOAbI: COOTBETCTBYIOT LIENN.

Na6opaTtopHas pabota Ne 3.

«OnpeaeneHne KOXHO-COCyoMCTON peakuuu (MeToa aepMorpacduama)»

L{ernb paborsl; onpeaeneHne ToHyca BEreTaTMBHON HEPBHON CUCTEMBI.

ObopyaosaHne: KapaHaall.

lTopsa0K rnpoBefeHNe SKCIIEPUMEHTA.

1. o KOXe Ha BHYTPEHHEN CTOPOHE NpeanneYss NPOBECTM PAaBHOMEPHOE LUTPUXOBOE ABU-
XEeHMe TynbIM KOHLIOM KapaHpalua.

2. Mo cekyHaoOMepy OTMETUTb BPEMSA MOSABMIEHUSA Y MCHE3HOBEHWST KpacHOW uinn 6enow no-
nocbl. B BblpaXXeHHOCTM peakumnm MMEET 3HAa4YEeHNE CTeNeHb HaxaTus.

MpumeyaHme: KpacHbiin pepmorpadn3m xapakTepusyeT NoBbILLEHHY0 BO30YyAMMOCTb napa-
CMMNATMYECKOro OTAENa BEreTaTMBHON HEPBHOW CUCTEMBI, BCIIEACTBUE YEro pacLuMpaTCS Co-
cyaObl KOXW.

Benblii — NoBbILIEHHYO BO30YAMMOCTb CUMNATUYECKOro OTAENA, BbI3bIBAKLLYIO CyXEHNE COCY0B
Koxu. PosoBbli agepmorpaM3m  roBOpUT O  HOPManbHOM  TOHyce  CUMMMaTU4eckon wu
napacuMnaTM4yeckon MWHHEpBaUMN KPOBEHOCHbIX cocyaoB. C BO3pacTOM JlaTEHTHbIN (CKPbITbIN)
nepuoA NposiBMeHns peakuumn yeennunaetcs ¢ 3 MyuH o 10 MuHyT.

B conepxanune 131




TOYKA 4 POCTA BUOIOrnA

JlabopartopHas pabota Ne 4.

«OueHKa BereTatTMBHOW peakTUBHOCTN aBTOHOMHOW HEPBHOW CUCTEMbI
(opTocTtaTtuyeckas npoba)»

Lenb poboTbl: onpedeneHve peakTUBHOCTM CUMMMATUYECKOro oTAerna aBTOHOMHOW HEpBHOM
CUCTEMBI

O6opydosaHue: garyuk nynoca Relab.

Mopadok nposedeHusA 3kcnepuMeHma:

[ns onpepeneHna peakTUBHOCTM CUMMATMYECKOrO OTAEna aBTOHOMHOW HEPBHON CUCTEMBI
pPerncTpmpyeTca U3MeHeHWe nynbca npu Mepexoae M3 OAHOro nonoxenws B ppyroe. lNpu 3Tom
HeobX0ANMO CrefoBaTh TakUM YKasaHUsM:

1. ana crabunuzauun nynbca (YCC) mcnbiTyeMbli [ONXEH CMOKOWHO flexaTb Ha KylleTke B
TeyeHne 7 MUHYT;

2. No ucTeyeHnn 7 MMH B 3TOM Xe NOMOXEHUM AAaTYNKOM (PUKCUPYETCH NySbC UCnbITyemMoro 3a 15
c (4CCi);

3. Aanee No KOMaHAe MCMbITyeMbI CMOKOWHO BCTAeT U y Hero cpasy xe B Teudenne 15 ¢
3amepseTtca nynbc (UCC,);

4. ucnbITyembli NPOAOITXAET CMOKOWHO CTOATb B TedeHne 1 MUH, B KOHLLE KOTOPOW 3a nocnegHne
15 ¢ dmkeupyetca YCCs.

PacuéTbl BbINONHAKTCA Mo hopmyne

(4CC: - YCC1)
Yce = X 100 %.
Yycce,

Mpumep pacyeTa: [ONYCTMM, YTO UCXOLHbIM MynbC B nonoxeHun nexa YCC” = 80; korga
ncnbityembini Bctaet, ero YCC: coctaenset 100 yaapos. B KOHLE NepBON MUHYTbI MOCHE CMEHbI NO3bl
noacuntbiBaetca YCCs. Hdonyctum, oHa paBHa 104ypapa. o dopmyne noacyvMTbiBaem CTerneHb
yyaueHusa nynsca (MCC) no OTHOLLUEHUIO K MICXO4HOMY NMOKa3aTerto:

YCC= (100-80) / 80 X 100 % = 25 %.
YCC3 ucnonb3yeTtcs B pacyeTax TOfIbKO B TOM criydae, ecnn YCC2 = YCCL.

Pekomengaumn no ochopMieHnto NpoTokona paboThl
IlenaeTtcs BbIBOA, MCXOAs U3 TOrO, YTO y4allleHne nynbca bonee yem Ha 28 % CBMAETENLCTBYET O
NOBbILUEHHOW PEaKTUBHOCTU CUMMATUYECKOro oTAaena, a MeHee Yyem Ha 17 % — O ero NOHMXeHHONn
peakTUBHOCTU. PU3NONOrMYECKNM CHMTAETCA yyalleHue nynsca Ha 12—16 ya/ MmuH (18-27%).

JNNa6opaTtopHas pabota Ne 5.

«OnpepeneHne peakTMBHOCTU NMapacUMMNaTUYeCKOro otTAaesna aBTOHOMHOW
HepBHOW cUCTeMbI (KNMHOCTaTU4Yeckas npoba)»
Llenb pabombi: onpeaeneHne peakTMBHOCTY MapacnMnaTMuyeckoro oTaena aBTOHOMHON HEPBHOM

cucTeMmbl
O6opydosaHue: KOMMNbIOTEPHBLIV MHTepdec cbopa AaHHbIX Releon Lite.
Hatumk nynbca Releon, MNK.
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MopAdoK nposedeHuek 3KcnepumMeHma:

PeructpmpyeMbie nokasaTenu B AaHHOM Clydae crneayolme: U3MeHeHne nynbca npu nepexoae
N3 NOJIOXEHMA «CTOsI» B NONOXeHue «nexar. Mopsagok Takos:

*  UCMbITYEeMbI HAXOAMTCS B NMOSIOXEHUN «CTOSA»;

* B TAKOM MOJSIOXKEHUN HECKOSBKO pa3 (A0 TeX Mop, NoKa nokasaTenb He cTabunusnpyetcs)

noacuutbiBaeTca nynsc (4CCi) B TeveHun 15 c;

* MO KOMaHfe aKCrnepuMeHTaTopa UCMbITYeMbIin CMOKOWHO NOXUTCSA Ha KYLLETKY, Nnocre Yero
cpasy xe 3amepsietca nynsc (UCC.);

*  MCMbITYEeMbI NPOAOSTIXaEeT CNOKOMNHO fexaTb, U Yepes + MUH Y HEro CHOBa 3aMepsitoT MynbC
(UCC3);

* MpOU3BOJATCS pacyeTbl MO Ton Xe chopmyne, 4YTo U B NpeaplayLlen npobe. 3HaveHne YCCs B
pacyeTax He UCMONb3yeTCAHO, EC/M YpeXeHne nynbca HeHacTynaeT B nepsble 15 ¢ nocne
cMeHbl no3bl (UCC. = YCC*), a HabnogaeTcs NuLb B KOHLE MUHYTbI, B hopmyny BMecTo YCC;
nopcrtaensatoTca AaHHble YCCs:. OgHako B BbiBOJAX HEOOXOQMMO yKasaTb, YTO peakuus
napacumMmnaTu4eckoro otaena 3aMmeasieHHa.

PekomeHngaumn no ochopmMneHnio NpoTokona paboThbi

[enaeTtcs BbIBOA, UCXOAs U3 TOrO, YTO:

1. 3HaK «—» O3Ha4aeT ypexeHue nynbca;

2. ypexeHwue nynbca Ha 4—12 ya/MuH cumTaeTca HopmanbHbiM (6—18 %);

3. ypexeHune nyfnbca MeHee 4YeM Ha s % CBUAETENbCTBYET O MOHUXEHHON pPeaKTUBHOCTU

napacumMmnaTmnyeckoro otaena, 6onee yem Ha 18 % — 0 ero NOBbILLEHHON PEaKTUBHOCTY;

4. OTCYTCTBUE YPEXEHMA UK y4aLlleHne nynbca (3HaK «-by») roBopuT o npeobnagaHumn ToHyca

CUMNATUYECKON HEPBHOW CUCTEMBI.

Ecnu nynbc He craHoBWMICS pexe TO, Npoba Ha3blBaeTCA apeakTMBHOW, €CNv Xe BMECTO
3amepnnieHns Habnopaetca yyaweHne YCC, npoba Ha3bIBaeTCA U3BPALLEHHON, UM NapagoKcanbHOMN.
O6a BapunaHTa peaktnBHocT BMC OTHOCAT K AUCTOHUYECKUM PEaAKLUSM.

Takum 00pa3om, BeretaTuBHas PEaKTUBHOCTb MOXET OblTb HOPMasnbHOW MIM M3BpPaLLLEHHOM,
M30bITOYHOWN, HEJOCTAaTOYHOWN.

JNNabopaTtopHas pabota N2 6.

«OueHka BereTaTuBHoro obecrneyeHus (npoba MapTuHeTTa)»

Leno pabombi, onpepeneHne BeretatMBHOro obecrneyeHnss MNo  M3MeHeHuto YCC wu
apTepuarnbHoro gasnenus (AL) Npy AO03MPOBaAHHON Harpy3ke.

Ob6opydosaHue:

KomnbtoTep.

KomnbloTepHbin nHTepdenc cbopa paHHbix Releon Lite.

[aTunk uamepeHus aptepvanbHOro gaBneHus

lMopsdok nposedeHus 3KchepuMeHmMa:

JlocTaTovyHOCTbL BeretaTMBHOro obecrnevyeHns onpegensieTca no  uameHenuto YCC u
aptepuanbHoro aaenenuns (AL) npu Ao3npoBaHHON Harpy3ke. MNpu 3ToM HEOOXOANMO:

* MONPOCUTb UCMbITYEMOTO 3aHSTb YAOOHOE NONoXeHNe cuaqa Ha CTyne;

* onpepenutb YCC: n aptepmansHoe gasnexve (AOc”, AOA") ncnbiTyeMoro B Nokoe;

* MOMPOCUTb UCMbLITYEMOr0 BbiNOAHUTL 20 puTMnNYHbLIX NpucegaHmnii B TedeHune 30 ¢,

BbITAArMBaHNEM PYK BNepeL;
* Ccpasy Xe NoBTOPHO U3mMepuTtb nynsc (HCC:) u AL (AQc., AQL);
* 3aTeM 4yepe3 3 MUH OTAbIXa BHOBb M3MepuTb nynec (UYCCs) n AL (AOc3, AOA3);
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* onpeaenuTb BENUUYUHbI yyalleHnsa nynbca YCC v NOBbILLEHUSI CUCTONUYECKOTO U
anactonuyeckoro AL (B % K MCXOAHbIM 3HAYEHUSIM) MO hopMynam:

(AOC.—A0CH)
ALc = X 100 %;
A,D,C1
(AQO2 - AOL)
Alp = X 100 %.
ALn

dopmyna ans onpeaeneHns BenuunHbl ydaweHus nynoca (UCC) 6bina npuBegeHa paHee.

PexomeHOayuu no oghopmsieHU0O NpomokKoJia pabomoi:

Mony4yeHHble AaHHble 3aHecTn B Tabnuuy (1abn. 2). CaenaTb BbIBOA, UCXOAA U3 TOro, UTO Mpw
HOpMOTOHU4Yeckown peakumm YCC yyawaetca Ha 50—70 %, makcumanbHOE AaBneHne yBenuunBaeTcs
Ha 15-20 %, MMHMManbHoe aaBneHue cHuxaetca Ha 20—30 %. BoccTaHoBNeHUE aTUX nokasaTenen
OOMXHO NPOU30MTU B TEUEHNE 3 MUH MOCIIE Harpy3KHW.

Takum obpas3om, cumnaTU4ecknii otaen obecrneymBaeT oNTUMarnbHOE BbiNOMHEeHNe OU3nYecKon
Harpy3ku. MoryT HabniogatbCd U MEHee 3KOHOMHble Crnocobbl BereTaTMBHOM — perynsumu.
MMNepToOHMYECKNIA TUM PETYNMPOBAHUS UMEET MECTO B TOM Clly4yae, eciiv Nocre Harpy3ku Bo3pacTalT
Kak MakcumarnbHoe, Tak U MUHWManbHoe AaBneHue. [ns rMnoTOHMYECKOro Tuna perynvpoBaHus
XapaKTepHO CHMUXEHME MAaKCUMAsIbHOTO U MMHUMASIbHOMO AaBfEHNS.

lMpoba MapTuHeTTa
Moka3aTenu ycc Alc Aln %

McxopHble

lMocne npuceganunn

Uepe3 3 MUHYTBI

MapacumnaTnyecknii OTAEN MNocne Harpysku obecrneynBaeT BOCCTAHOBMEHWE (DYHKLMIA.
BoccTaHoBUTENbHLIN NEPUOL BEreTaTUBHbLIX (DYHKLIMI OLEHMBAETCS Crleayowmm obpa3om: ecnu no
NCTEYEHNN 3-MUHYTHOrO NPOMEXYTKa BPEMEHM MOCIE Harpy3ku nokasaTtenu nynbca u apTepunanbHoro
OaBlEeHNsT He BOCCTAHABNMBAKTCA OO0 MWCXOAHbLIX BENWYMH, Takasi peakumss OTHOCUTCA K
ONCPErynATOPHbIM, ECININ BOCCTAHOBIIEHNE NPOUCXOOUT A0 MCXOAHOIO YPOBHSA — K HOPMOTOHNYECKUM.

Na6opaTtopHas pabota N2 7.

«[bIxaTenbHo-cepae4Hbiii pednekc FepuHra»

OT0T pednekc No3BonseT onpeaenuTb TOHYC LieHTpa 6nyxpgatowero Hepea. [Npu 3agepxke
ObixaHnst nocrie rnybokoro BAoxa 4acToTa CepAeYHbIX COKPALLeHUN yMeHbluaeTcs BcneacTBue
MOBbILLEHNSI TOHYCa A4ep Baryca, Yto NposiBNsSeTCA HopMe 3amMeasieHnem nyrnbca Ha 4 — ¢ ynapos B 1
MUHYTY. 3amepgneHve nynbca Ha s—10 u 6onee ypapoB B 1 MWUH yKa3biBaeT Ha MOBbILLIEHME TOHYyCa
napacumnatuyeckoro otgena BMC. 3ameaneHue nynbca MeHee 4YeM Ha 4eTbipe yaapa B 1+ MUH
cBUOEeTENbCTBYET O MOHMXEHUU TOHYCa napacumMnaTn4eckoro otaena
BHE.
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Llenb pabomsi: onpefenntb peakTUBHOCTU NapacumnaTUyeckoro otaena aBTOHOMHOW HEePBHOW
CUCTEMBI.

O6opydosaHue: KOMMNbIOTEPHbIN MHTEPdENC cbopa AaHHbIX Releon Lite, paTunk nynbca.

lMopAadok nposedeHuA 3KkchepuMeHma:

Y ncnbiTyemoro, HaxoasaLerocs B NonoXeHn cnas, onpeaensercsa nynbce.

MNMonpocuTe ero cpenatb rny6okMW BOOX W 3afepxaTb AblxaHue. B 310 Bpemsa ele pa3
noacunTanTe nynbC.

PexomeHOayuu no oghopmsieHU0O NpomokKoJsia pabomoi:

MonyyeHHble pe3ynbTaThl (4acToTa Nynbca A0 Hayana 3agepXKu AbIXaHns U BO BpeEMS 3afiePXKU
[AblXaHUsi Ha BAOXE) BHECUTE B TeTpaflb M NOACHMTaNTe pa3HOCTb MynbcCa:

* YacToTa nynbca A0 3afePXKN AblXaHus B 1 MUHYTY;

* YacToTa nynbca Ha BAOXEe BO BpeMs 3a4epXKU AblXaHWs

* B 1 MUHYTY;

* Pa3HOCTb YaCTOThl A0 3afePXKN AblXaHWA U Ha (hOHe 3afepXKn npu rinybokom BOoxe B

MUHYTY.

CpenainTe 3aknioyeHne o ToHyce napacumnatudeckoro otaena BMC, perynupytowero paboty
cepAaua; OTMeTbTe XxapaKTep TOHyC 6nyXaaloLWwero HepBa y UCMbITYyeMoro (HopmarbHbINA, MOHUXEHHbIN
UM NOBbILIEHHbIN).

KoHmposbHbie sBonpochi:

1. CosHaTenbHoe ynpaBneHne CKENETHbIMU MbILLLAMMW BO3/I0XEHO Ha:
1) BereTaTMBHYIO HEPBHYIO CUCTEMY

2) COMaTU4eCKYH HEPBHYIO CUCTEMY

3) 3HOOKPUHHYIO CUCTEMY

4) ONOpHO-ABMUraTesIbHY0 CUCTEMY.

2. Tlo doyHKUMKM BCA HEpPBHAA cuUCTemMa NOAPA3AenaeTca Ha:

1) comaTuyeckyto n BeretaTuBHy (aBTOHOMHYIO)

2) cMMNAaTMYECKYH M MapacuMnaTU4ecKyto

3) UeHTpanbHyto 1 nepncepnveckyio

4) nepncepnvecKyio N COMaTU4eCKyto

3. BeretatuBHasa HepBHaAa cucTema faeT (PyHKUMOHANbHYO MHHEPBALMIO:
1) cKeneTHoW MycKynaTtype

2) rnagKnm MbllLEYHbIM BOJTOKHAM BHYTPEHHUX OpraHoB

3) [NagKyM MbileYHbIM BOSIOKHaM COCy0B

4) XenesncTon TKaHu

4. YKaxuTe pacnosioxeHue ten YyyBCTBUTESNbHbIX (1-X) HEMPOHOB BereTaTMBHbIX pedneKTOpHbIX
Ayr:

—

YyBCTBUTESIbHbIE Y3/Tbl YePENHbIX HEPBOB

)
2) CNWUHHOMO3roBble y3ribl
3) 3apHue pora CMUHHOrO Mo3ra
4) BereTaTUBHbIE Y3Iibl
5. CuHanc — aTo:
1) BewecTBO, BblAENsgemMoe bnarogapsa AeNCTBUIO HEPBHOIO UMMYJbCa.
2) OKOHYaHWe YyBCTBUTENbHbLIX HEPBHbLIX BOSIOKOH.
3) «3HepreTnyeckas CTaHUUs» KIeTKu.
4) obnacTb KOHTaKTa HEpPBHbIX KNETOK ApYr C APYrOM UMK C TKaHAMMU.
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6. YKaxuTe pacnonoxeHne BCTaBOYHbIX HENPOHOB BereTaTUBHbIX pedNeKTOPHbIX Ayr:
1) gppa 3agHero pora CNMHHOINO MO3ra

2) npomexyTo4YHO-60KOBblE AApa CMMHHOrO Mo3ra

3) BereTaTuBHblE AApa YepernHbIX HePBOB

4) CNMHHOMO3roBbI€ Y3rbl

7. YKaxuTe pacnonoxeHue gsuraTernibHbIX HEMPOHOB BereTaTnBHbIX PedNEKTOPHBbIX Ayr:
1) BereTaTuBHble AApPa YepenHbiX HEPBOB

2) npomexyTo4YHO-60KOBblE AApa CMMHHOrO Mo3ra

3) <Apa nepefHero pora CNMHHOIO Mo3ra

4) BereTaTMBHbIE y3nbl

8. YKaxwuTe, Kakue y3nbl OTHOCATCA K CUMMNaTU4EeCKON HEPBHON cUCTEME:

1) okonono3BoHo4HbIE (| Nopaaka)

2) npegnossoHo4Hble (Il nopaaka)

3) okonoopraHHble

4) BHYTpUOpPraHHble

9. Tlpu cMMNaTMKOTOHUM OTMEeYaeTcs:

1) CyXOCTb KOXHbIX MOKPOBOB, HE3HAYNTENBHOE MNOTOOTAENEHNE

2) KWUCTU PYK LMAHOTUYHbIE, BMAXHbIE, XONoaHble, 6negHeoT Npu HagaBNMBaHUM NanbLEM.

3) YacTto oTMevaeTcss MpaMOPHOCTb KOXHbIX MOKPOBOB (COCYAUCTOE OXepernbe), 3HaunTenbHas
NOTNMBOCTb.

4) Koxa Hepegko canbHas, CKIOHHa K YrpeBOM CbiNW, AepmorpadunaMm  KpacHbIi,
BO3BbILLAKOLLIMIACS.

10. BaroToHusi 3T0 COCTOAHME XapaKTepU3ytoLeecs:

1) AeTu Yawe xyople Uim UMEKT HopMaribHY0 Maccy, HECMOTPS! Ha MOBbILLEHHbIV anneTuT
) UBET fMua NepeMeHYMBLIN AETU NIErko KpacHetoT u brnegHetoT

) 6enbivi unn po3oBbiv epmMorpacgumam
)

B W N

CHUXEHWe anneTuTa, BO3MOXHbI 60NN B XMBOTE

OLIEHKA ®U3NONOMMYECKNX PE3EPBOB [bIXATETbHOW CUCTEMBbI

[bixaHne — ocHoBHas dopMa AUCCUMUMALMKM Y YENOBEKa, XUBOTHbIX, PAacTEHUA U MHOMUX
MUKpoopraHnamoB. [pu OpixaHun 6GoraTble XMMWMYECKOW SHeprueit BewecTBa, NpuHaanexaiime
opraHu3amy, OKUCNATCA A0 GefHbIX SHEPrMei KOHeYHbIX MPOAYKTOB (AMOKcMaa yrnepoaa v Bofpl),
UCnosb3ys AN 3TOro MONEeKynapHbIN KACIopoa,

Y NO3BOHOYHbIX XMBOTHbIX M YENOBEKa CUCTEMAa OblXaHWA — KOMMIEKC CIOXHbIX MpPOLLECCOB,
BKITHOYAIOLLMX BHELLHEE OblXaHue, TPaHCMOPT ra30B KPOBbIO U TKAHEBOE BHYTPEHHEE AblXaHue.

CnoXHble MeXaHU3Mbl perynauum abixaTenbHoW CUCTEMbI HanpaBneHbl Ha U3MEHEHMe YacToTbl U
rny6vHbI AbIXaHWA B COOTBETCTBMU C CUIOMUHYTHBIMU NMOTPEGHOCTAMM OpraHn3ma (TakvMm, Kak MoKou,
husmnyeckan Harpyska, Kallenb, YnxaHue, rmoTaHue, peyb U NMeHue y YenoBeka). B cBoto ovepenb,
cornacoBaHue AbIXaHus ¢ ApyrMMu cucteMamu, obecrnedynBalolmMmMm 06MeH BELLECTB B OpraHu3me,
ABNAETCA pe3ynbTaTOM CIOXHOro B3aWMOOEWCTBUA PErYNATOPHbIX MEXaHW3MOB, BKITHOYAIOLLIMX
nepucepnyeckme U UeHTpanbHble 06pa3oBaHuA, OeATENbHOCTb KOTOpbIX HamnpaBneHa Ha
nogaepxaHue razoBoro romeocTtasa B KpOBMU.
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MoTpebHOCTb B KUCIOpPOAE WU3MEHSETCA B 3aBMCMMOCTU OT CTEMeHW aKTUBHOCTM OpraHu3ma.
B3pocnbii MyXunHa B COCTOSIHUM MOKOsI BAbIxaeT okonio 3,75 n Bo3ayxa B MUHYTY. JTOT ob6bem
coaepxuT okoro 750 kucnopoaa, KOTopblil ycBanBaeTcs NpumepHo Ha 1 /3. Ecnu yenoBek nobexuT
BAOIOHKY 3a aBTOOYCOM, BKIOUMBLUMECS B paboTy MbIlLbl NOTPebyoT ropasno 6onblie kucnopoaa,
D151 Yero npuaetca BAOXHyTb B 15 pa3 6onblie Bo3ayxa. MNoTpebneHne Kucnopoga MoXeT BO3pacTu
npumepHo B 30 pas.

MockonbKy opraHn3amy B 3aBMCMMOCTU OT CTEMEHW aKTUBHOCTU TpebytloTca pasHble 0O6beMmbl
Kucnopopa, opraHuamy He o6onTuch 6e3 pe3epBHON EMKOCTU, KOTOPYIO obGecrneynBaeT BHYTPEHHEE
CTPOEHNe Nerknx, U B 4YacTHOCTW, anbBeonbl. He obontuch n 6e3 noctosHHoro 6anaHca mexay
4acToTON U rNyBOVHONM ObIXaHUS! U KPOBOCHAOXEHUEM JIETKUX.

HopmanbHoe paBHOMEpPHOE AbiXxaHWe — HEMPOM3BOJIbHOE AblXaHWe C PaBHOMEPHLIMU BAOXaMMU.
Mpu noBbILLEHHOM NOTPeGNEHNM Kucnopoga (Hanpumep, nocne uanyeckmx Harpy3ok) Habnogaercs
NOBLILLIEHNE YaCTOTbI AblXaHUS.

TaxunHos — yBenuyeHue abixatenbHblx akToB 6onee 20 B MUHYTY.

BpaaunHos — yMmeHbLUEeHWE AblXaTemnbHbIX aKTOB MeHee 16 B MUHYTY.

BAXHO!

3Bonouna gbixaHmsa

1. Onddy3Hoe abixaHne — rasoobmeH NponcxoauT Yepes MemobpaHy Knetku nytem auddysmu.
CoxpaHunocb y OAHOKNETO4YHbIX a3poboB (Hanpumep, y ameobl).

2. KoxHoe AbixaHne — ra3006MeH NponcXoauT Yepes NoBepPXHOCTb Tena. Betpevaetcs y
yepBeW, HaCEKOMbIX. Y YenoBeKa KOXHOe AibixaHue coctaBnsieT okomno 1 %.

3. XabepHoe AbixaHne — NO3BONSET U3BNEKATb KNCNOPOA, U3 BOAHOWN Cpefbl; BCTpeyaeTcs y
pbl6, amduno M.

4. JleroyHoe gbixaHue, T.e. ra3006MeH C aTMOCHEPHbLIM BO3AYXOM, MPOMCXOAUT B CneumasnbHbIX
opraHax — Nérknx; UMeeT MecTO Yy NTUL,, MIEKONUTAIOLLMX U YEeNOoBeKa.

CwncreMmbl, yyacTByloLmME B AblXaHWUK:

1. Annapat BHELUHero AbixaHus (flerkme ¢ Bo34yXOHOCHBbIMW NMYTAMMW U MieBpanbHON NOMOCTbIO,
rpygHas KrneTtka ¢ MblwuamMmu, NpuBogALIMMUN €€ B ABUXEHNE).

2. CeppaevHo-cocyaucTtasa cuctema.

3. Cuctema Kposu.

4. MeTtabonuam (opraHennbl KneTku, obecneunBaoLLMe TKAHEBOE AbIXaHue).

5. HepBHo-rymopanbHaga perynauus.

OcHoBHbIe 3Tanbl AbIXaHUS:

1. BeHTuUnAuua nérkmx — ra3o06MeH Mexay atMocgepHbIM U arlbBEONAPHLIM BO34YXOM.

2. [Onddy3uns ra3os B NIENKMX — ra30006MeH MeXAy arnbBeOSIAPHLIM BO34YXOM U KPOBbIO.

3. TpaHcnopT ra3oB KpoBbIO.

4. [Ondcddy3unsa ra3oB B TKaHAX — ra3000MeH MeXAY KPOBbIO U TKaHAMMU.

5. BHyTpeHHee TKaHeBOe [bixaHWe — OKUCMMTENbHble MeTabonnyeckue peakuum B TKaHAX
(n3yyaetcsa Guoxummnen).

BHellHee gbixaHne, TO eCTb ra3000MeH MeXAay KPOBbIO M OKPYXaloLen Cpeaon, BKoyaeT
nepsble ABa aTana. OcTanbHble Tpy 3Tana 06pa3yoT BHYTPEHHEE 3BEHO CUCTEMbBI AbIXaHUS.
CTpykTypa annapaTta BHELUHErO AblXaHusl.

1. rpynHas knetka

2. nnespanbHas NonocTb

3. BO3OYXOHOCHbIE NMYTH

4. nerkuve c UX MHHepBaLUUEN N KPOBOCHAOXEHMEM.
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3T0 MHTEepecHo:

Mpn paHeHuAx rpyoHoOW KNeTku MnvM NnoBpeXAeHUAX NErkux BO3MOXHO rnonajaHue Bo3ayxa B
nneBpanbHy0 MNOMOCTb. OTO SABMEHME HOCUT Ha3BaHWE MHEBMOTOPAKC — CKOMMEeHWEe rasoB B
nnespanbHOM NONocTu. [IBYXCTOPOHHWIA OTKPbITbIA MHEBMOTOPAKC MPUBOAUT K CNageHuto
(aTenekTasy) nerkmx n K CMepTu n3-3a OCTaHOBKM AblxaHudA. CnacTy nocTpagasLUero MOXeT NULLb ero
9KCTPEHHOE MOAKIIOYEHNE K annapaTy MCKYCCTBEHHOMO AbIXaHus.

PasnuyaloT Tpu TMNa abixaHua: rpyaHoe, bplowHoe (anadparMasnbHOE) U CMELIaHHOE AblXaHue.
"pyaHOM TUN AbIXaHUS BCTPEYAETCS Y MHOIO POXaBLUMX XEHLLUUH, Y KOTOPbIX ABUXEHNe anadparmbl n
OPIOLIHON CTEHKM 4acTo OblI0 OrpaHUYeHO YBENWYEHHOW MaTKoOW. bprowHon Tun pgpixaHus
npeBanupyeT y MYyXYUH-TPY34YMKOB, Y KOTOPbIX ABUXEeHWe pebep 4acTo ObII0 OrpaHMYeHo M3-3a
perynsapHbIX NEPeHOCOB rpy3a Ha crnuHe. B oboux cnyyaax Tunbl OblXaHUs 3akKpennsawTca Mo
MeXaHn3My ycnoBHoro pedpnekca. O6bI4HO y NOAEN UMEET MECTO CMELLAHHBIA TUMN AbIXaHWS.

Bo3ayxoHOCHbIE nyTH:

BospyxoHocHble (apixaTenbHble) NyTu — 3TO AbIXaTenbHble TPYOKM, N0 KOTOPbIM BO3YX ABUXETCS
OT POTOBOIo 1 HOCOBOIo OTBepCTVIVI [0 NeroYvHbIX anbBeosn, X nogpa3nenAarnT Ha BEPXHNE N HUXHUE.

K BEPXHNUM [AbIXaTelibHbIM NyTAM OTHOCATCA: NOJZIOCTb HOCa WK pTa NpU POTOBOM [bIXaHWUW,
HOCOrfoTKa, NpuAAaToYHble Ma3yxu Hoca ((poHTanbHas, ramnmMopoBa, pelleTdaTtad), K HUXHUM —
ropTaHb, Tpaxea n Bce 6pOHXVI. Y3KuM MecTom B ropTaHn ABNAETCA ronocoBasn LWesnb, KOTopada npu
BAOXE paclumpdaeTcd, a Npu BblAOXe — CyXaeTcs.

Ha ypoBHe 5-ro rpyHOro no3BoHKa Tpaxesi pa3BeTBISAETCA Ha NpaBblii U NEBbIN FMaBHble OPOHXM,
KoTOpble B AanbHenweM nocriefoBaTtenbHO AenATca No Tuny AMXoToMun (geneHve Ha asoe Ao 23
nopapka).

Tpaxed n KpynHble GPOHXM BCerga OTKPbITbl, Tak KaK UX CTEHKa MUMeeT XpsLLEBYI0 TKaHb C
nyykamu rnagkux Mblll, CTEHKU Menkux 6poHxoB 06pa30BaHbl rafKOMbILLEYHbIMU BOIOKHAMU U
MoaToMy BCerfa HaxogATCs B COCTOSHUM TOHycCa.

®YHKUUM BO3LYXOHOCHbIX MyTEN:

1. MNMpoBeaeHne BO3a4yxa B NIETKME U U3 NETKNX.

2. OunweHne BO3ayxa OT MbIIEBbIX 4acTul, MWUKPOOPraHW3MoB. [lBMXeHue cnu3u 3a cuyeT
OeATenbHOCTN MepuaTefibHOro 3nuTenus MOMoCTM Hoca, Tpaxeu U OpoHXOB [enaeT ouulleHue
Bo3ayxa bonee apdPeKTUBHBbIM, OCOBEHHO NPU HOCOBOM AbIXaHUW. DTOMY CMOCOOCTBYIOT Hanuuve
BONocsiHoro counbTpa B NpefAaBepUn Hoca, BUXPEBbIE ABUXEHUS BO34yXa B HOCOBbIX XOA4aX, a Takxe
3aWmnTHbIe pedprekcbl: YnxaHue u Kawernb. B cnuaun geixaTenbHbIX NyTen cogepxuTca baktepuuygHoe
BELLLECTBO — NMN30UMM 1 BakTeprMocTaTMyeckoe BELEeCTBO — MyLIMH.

3. CorpeBaHne Bo34yxa 3a CHET XOPOLLEro KpOBOCHAOXEHMA CTEHOK AbIXaTeNbHbIX NYTEN.

4. YBnaxHeH/ne Bo3ayxa 3a CYET Bnaru CekpeTta CrM3ncTon 060noYKN HOCa, CIE3HbIX Xenes U
O6pOoHXManbHbIX Xenes.

5. YuacTtue B npoueccax Tepmoperynsumm opraHm3ama.

6. ['opTaHb C ronocoBbIMK CBA3KaMU y4acTBYET B reHepauun 3ByKOB.

7. Y4yactne B 060HATENbHOM PYHKLMMN.

8. [poxoaMMOCTb BO3AYXOHOCHbLIX MyTEN perynmpyetcd BeretatMBHOW HEpBHOW cuctemon. Npu
BO36YXAEHUN CMMMATUYECKUX HEPBHbIX BOJIOKOH OGPOHXM pacLUMPSOTCH, YMEHbLUIAETCs CEKPEeLms nux
CMM3MCTON, a3pOoaMHAMNYECKOE CONMPOTUBIIEHUE CHUXAETCS.

Bo3byxaeHne napacuMmnaTUYeckux BeToudeK Onyxpaalowero Hepsa, HaobopoT, YMEHbLUAeT
NpOCBET OPOHXOB U MOBLILLIAET CEKPELMIO CIIU3UCTBIX KMETOK.

J1érkne — napHbIi opraH KOHYCOBWAHOW hOpMbl, B MPaBOM JIEFKOM pasnuyaloT Tpu [Oonu, a B
neBoM — AiBe. BepxyLUKu nerkmx BeICTyNarT Hag, KIyMLamMm, a OCHOBaHUSA npunexar K
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Avadpparme. Ha BOrHyTOM NOBEPXHOCTU Yepe3 BOpOTa B Nlerkme 3axoasT rnaBHble HpoHXM apTepun n
HepBbI, @ BbIXOAAT JIErOYHbIE BEHbI U NUMaTUYECKNE COCYap!.

DYHKUMN NETKMX:

1. YuacTtue B ra3oobmeHe (OCHOBHasA hyHKLUS).

2. Yyactne B perynaumm pH KpoBM 3a cueT BblgeneHua u36biTKa Yrnekucnoro rasa
(romeocTaTtuyeckas yHKUMS).

3. BbigenutenbHana yHKumMA — BbigeneHue , Boapl (0,5 n B CyTKM), NeTyunx BeLlecTs (ankorons,
admpa, xnopodopma, ahMpHbLIX Macen, aMM1aka, 3akucu asorta, aueToHa, aTunMepkarn- TaHa, ra3oB
aBTOTPAHCMNOPTa U MPOMBbILLSIEHHBIX NPEeANpPUATHR).

4. YyacTve B BOOHO-COIEBOM OOMeHe.

5. Yyactue B npoueccax TepmoperynaumMm — B Nierkux BbipabaTtbiBaeTcsi 60MbLUoe KONMYecTBO
Tenna; KpoMe TOro, OHM y4acTBYIOT B NpoLeccax TenIooTAaum.

6. [eno kposu.

7. CuHTe3 BMOaKTUBHBIX BELLECTB (rMCTaMuHa, (DakTOPOB CBEPTbIBAHNSI KPOBW, CEPOTOHUHA).

9. 3awmTHan dyHKUMA — nerkne obpasyloT 3aWWTHbIN Gapbep OT OKpyXalowen cpepbl,
BblpabaTbIBalOT NM30UMM, UHTEPPEPOH, UMMYHOTNOBYNNHBI.

10. PezepByap Bo3ayxa Ans rofiocoobpa3oBaHus.

Jlerkmue

ropraHs
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Puc. 36. CTpoeHune nérknx

Ha koHuax cambix Menkux OpoHXoB (OpoHxMon) pacrnonaralTCsl JeroyHble My3bipbku —
anbBeosibl. Takum 06pa3om, Nerkoe COCTOUT U3 Pa3BETBIEHNIN OPOHXOB, 0OPa3YOLLIMX CKENET NIErkoro
— BpoHXManbHoe ApeBO, U CUCTEMBI NTIEFOYHbIX MY3bIPbKOB UMW anbBEOIT.

CTpyKTYpHO (OYHKLMOHANbHON €AUHULIEN NIEFKOro ABASETCHA auMHyC, COCTOSLLMN U3 KOHEYHOMN
6pOHXMONbI U anbBeONAPHLIX XOAO0B C anbBeonamu {puc. 36). B anbBeonax NpoucxoauT raso-
0obMeH MeXly KPOBbHO NTEFOYHbIX KanummspoB U BO3AYXOM, COAEPXaLLUMCS B NErKMUX.
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Puc. 37. CTpoeHne n KpoBOCHabXeHEe TEpMUHANbHON anbBeobl: @ — KanuinspHas ceTb,
OKpyXatoLas anbBeosy; 6 — CTpoeHne anbBeorbI.

O6uwee uucno anbeeon 300 MnH, cymMMapHasa nnowagb noBepxHocTn okonio 80 M2, anameTp
oaHon anbBeonbl 0,2—0,3MM. CTeHKW anbBeosl BbICTNaHbl OAHOCIONHLIM TMJIOCKUM 3MUTENTUEM.
AnbBeOsbl OnfeTeHbl MHOMOUYUCIIEHHBIMW KPOBEHOCHBIMW Kanunnsapamu {puc. 37). dnutenuin anbBeos
BMECTE C anuUTeNMeM Kanunnapos obpa3yeT 6apbep Mexay KpoBbio 1 BO3AYXOM TonwmHon 0,5 MKm,
He NPensiITCTBYHOLLNA OOMEHY ra3oB 1 BblAENEHNIO BOASHbIX NAPOB.

[a3000MeH MexAy anbBeOnsApHbIM BO3AYXOM WM KPOBbK OCYLLECTBRseTca nytem auddysuu.
Onddy3noHHoe paccTtoaHMe 06pa30BaHO TOHKOW anbBeONAPHO-KanunnspHon membpaHon. OHa
OTAENSAET KPOBb JIErOYHBLIX KanussipoB OT anbBEOSIAPHOIO NPOCTpaHCTBa. BHYTPEHHAS MOBEPXHOCTb
anbBeos BbICTIaHa TOHKOMW NIIEHKON XUAKOCTU. B CBA3M C 3TUM MeXAy CTEeHKaMu anbBeon AeNCTBYIOT
CUNbl NMOBEPXHOCTHOrO HaTSXEHWUH, 3@ CYET KOTOpbIX Nerkue CTpemsaTca K cnagaHuio. Ecnun 6bl
anbBeornbl 6binn BbICTNAHbI YNCTO BOAHOW MIIEHKOMN, CUMbl MOBEPXHOCTHOIO HATSXEHNS 3Ha4YNTENbHO
npenAaTcTBOBanu Obl pacTsixeHuto nerkux. OgHako B anbBeosiax HaXOAUTCS BELLECTBO — CypdaKTaHT,
B 10 Pa3 yMEHbLUAKLLIEE MOBEPXHOCTHOE HATAXEHNE U NPENATCTBYIOLLEE CNafeHN0 MENIKUX anbBeosl.
CypaKkTaHT yMeHbLIaeT cuny, HeobXoanuMYIo ANs PaCcTAXEHUS TKaHW NErkuxX npu BOoxe.

3Ha4veHune cypakTaHTa:

1.YMeHbLLaeT NOBEPXHOCTHOE HaTSXEHWE anbBEONSPHON XUAKOCTU, NpedoTBpaLlaeT cnunaHue
anbBeos Mpu BblAOXE, yNy4llaeT pacTaXMMOCTb Nerkux, obnerdyaeT BAOX.

2.06neryaet anddy3unto KUCnopoga n3 anbBeos B KPOBb BCIIEACTBME XOPOLLEN paCTBOPUMOCTH
B HEM KMcnopoga.

3.BbinonHAeT 3aWnTHYIO QYHKUMIO: 3alimuiaeT anbBeosfibl OT [EWCTBUS OKucnuTenem u
nepekucen, obnagaeTr 6aKTepMOCTaTUYECKOW aKTMBHOCTbIO, obecrneunmBaeT obOpaTHbIN TpaHCchopT
NbIV 1 MMKPOBOB MO BO3AYXOHOCHBIM MYTSAM.

J1éroyHble 06bEMBI U EMKOCTH:
Moka3aTenu BHELWWHero AbiXxaHua — 3TO JIeroYyHble 06beMbl U1 eMKOCTU. JlerouHble o0bemMbl Takxe
OTpaxaloT SHepreTMyYecKnin pe3eps AbiXxaTeNbHbIX MbILUL,

J1éroyHble 06BEMBI:
1. 1O — ppixaTenbHbii 06bEM — 06BEM BO3AyXa, BAbIXAeMbld U BblAbIXaeMblil NP CMOKOMHOM
OblXaHun; OH paBHsAieTcs B cpeaHem 400-500 mn. OO obecneuvMBaeT BEHTUNSAUMIO JErKUX,
noanepXuBaeT NOCTOAHCTBO arlbBEONIAPHOro BO3AyxXa, y4acTByeT B ra3oobMeHe.
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.. PO BO. — pesepBHbIl 06beM Booxa — o6bemM BO3ayxa, KOTOPbIA MOXHO BAOXHYTb Mpu
MakKcuMManbHOM BAoOXe nocrne 06bl4HOoro Baoxa; pasHsetcs 1500—3000 mn. OnpegenseT cnocobHoCTb
nerknx K 4o6aBo4YHOMY pacLUMPEHMIO.

;. PO Bbla. — pe3epBHbli 00bEM BblloXa — 06bEM BO3AyXa, KOTOPbIA MOXHO BbIOOXHYTb Mpu
MaKcumManbHOM BblAoXe nocrne 06bIYHOro BAoxa 1 Bblaoxa; pasHsaeTcs 1500—2000 mn. OH onpeaenseT
CTEneHb NOCTOAHHOIO PacTSXEHNS NErkux.

4. 00 — ocTaTouHbIN 06BEM — 06BEM BO3AYyXa, KOTOPLIN OCTAETCH B JIErKMX Nocne MakCUMarnbHOro
Bblgoxa; paBHseTcs 1000—1500 mn. N3 neroyHbix 06bEMOB CKNaablBaloTCs NIEroYHbIE EMKOCTM.

s. AMIM — AHaTOMWYeCcKOoe MepTBOE MPOCTPAHCTBO — 3TO OObLEM BO34yxa, HaAXOAALIMIACH B
ObIXaTenbHbIX NYTSAX 0O YPOBHA pecnupaTopHbix OpoHxuon (Ha 3Tux OpoHxMonax yxe umetoTcs
anbBeonbl M BO3MOXEH rasoobmeH). BenununHa AMIN coctaBnfer 140-260 mn u 3aBuMCMT OT
OCOBEHHOCTEN KOHCTUTYLMW 4YenoBeka (Mpu pelleHnn 3afad, B KOTOPbIX HEOOXOAMMO y4uuThiBaTb
AMT1, a Benn4yunHa ero He ykasaHa, o6bem AMIT npuHumatoT paBHeiM 150 mn).

s. PMIM — dusmonornyeckoe MepTBOE MNPOCTPAHCTBO — O6BLEM BO3Ayxa, MOCTynawWwuini B
OblXaTenbHble NyTW W JIerkue U He MpUHMMaWMA ydYacTua B rasoobmeHe. PMI Gonblue
aHaTOMMYECKOro MEpTBOro MPOCTPAHCTBA, TaK KakK BKIOYAET €ro Kak COCTaBHyH 4acTb. Kpome
BO34yXa, HaxoAsLwerocsa B AbiXxaTeNbHblX NyTAX, B coctae @Ml BxoguT BO3AyX, NOCTynawLwun B
JIEroYHble anbBeONbl, HO He OOMEHMBAKOLLMICA ra3aMy C KPOBbIO M3-3a OTCYTCTBUS UM CHUXEHUS
KpOBOTOKA B 3TUX anbBeonax (4na 3TOro BO3Ayxa UHOrAa NpPUMEHAETCA Ha3BaHWe anbBeossipHoe
MEepPTBOE NPOCTPaHCTBO). B HOpMe BennunHa hyHKLMOHANBLHOrO MEPTBOrO NPOCTPAHCTBA COCTaBSAET
20-35% oT BenuuuHbl gpixaTenbHoro obbema. Bo3pacTtaHme 3Ton BenuunHbl cBbille 35% MOXeT
CBUOETENBLCTBOBATL O HAaNUUMM HEKOTOPLIX 3ab0neBaHNi.

B MeouMuMHCKOMW npakTuke BaXHO Yy4uTbiBaTb (akTop MEpTBOro npPOCTpaHCTBa Mpu
KOHCTPYMpOBaHUu NpubopoB ana AbixaHus (BbICOTHbIE NOMETLI, MOABOAHOE NaBaHue, NPoTUBOrasbl),
NpoBeAeHNN pafa OUarHOCTUYECKUX M peaHMMaLMOHHbIX MeponpuaTuid. Mpu apixaHuu Yepes TpyoKuy,
Macku, LUMaHrM K AblXaTerbHOW CUCTEeME YerioBeKa MOACOoeaMHAETCA AOMNOMHUTENbHOE MepTBOe
NPOCTPaAHCTBO M, HECMOTPSA Ha BO3pacTaHue rnyouHbl AbIXaHUA, BEHTUNALMA anbBe0osT aTMOCHEPHbIM
BO34YXOM MOXET CTaTb HE4OCTAaTOYHOM.

J1éroyHble EMKOCTHU:

1. OEJ1 — obwasa eMKOCTb NEerkMx — KONMMYeCcTBO BO3ayxa B JIEerknx nocne rnybokoro BAOXa;
paBHdaetca 5000—-6000 mn. Bkntouvaetr O, PO Ba., PO Bbig. n 00. OEK oTpaxaeT BMECTUMOCTb
NErkux.

2. XEJ1 — XM3HEeHHaa eMKOCTb JIerKMX — KOfIMYECTBO BO3AyXa, MaKCUMarbHO BblfbIXaeMoro
nocne rnybokoro Bgoxa.

Y MyxuumH paBHsaeTca 4500—-5000 mn, y xeHwmH — 3500—4000 mn. Bknovaet 00O, PO Ba. n PO
Bblg. XEJ1 Hanbonee apekBaTHO U MHTErpaTMBHO OTPaXaeT pa3BUTME KOCTHO-MbILLIEYHOrO annaparTa,
NOABMXHOCTb TPYAHOM KIETKWU, 3MacTUYHOCTb M PacTAXMMOCTb JIErKMX, T. €. MOTeHuuarnbHble
BO3MOXHOCTU BeHTMnAuun nerkux. OHa 3aBUCUMT OT Mofa, pocTa, Bo3pacTa W CTeneHu
TPEHUPOBAHHOCTM OpraHM3ma. Y TpeHnpoBaHHbIX ntogen nokasatenu XEJ1 HamHoro BeiLLe.

3. ®OEJT — dyHKUMOHaNbHO-0CTaTOYHaA EMKOCTb JIErKMX — KOIMYECTBO BO3A4yXa B JIETKMX Nocse
006bl4HOro Bblgoxa; paBHsaeTca 2500—-3000 mn. Bkntoyaet PO Bbig. n 00. POE — 3T0 anbBeONsApHbIN
BO34YX.

na namepexmns XEJT n eé KOMNOHEHTOB CyLLECTBYIOT METOADI:
CnnpomeTpus — ¢ NOMOLLBI0 BOASHOIO UM CyXOro cnMpomMeTpa
Cnunporpacusa — ¢ nomoLLbio cnnporpaca Ha OCHOBe aHanu3a KpUBOW AblXxaTenbHbIX ABUXEHUIN —
Cnuporpammei.
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Puc.38. J1éroyHble 06bEMBI U1 EMKOCTU

JNabopaTtopHas pabota Ne 1.

«N3mepeHne obbema rpyaHON KIeTkn y YenoBeka npu obiXxaHumu»

L{enib paborsl; oNpeaeniTb BEIMYMHY MakCMManbHOro pasmaxa konebaHuii pa3mepoB rpyaHoNn
KIETKN Ha BOOXE U BblAOXeE.

ObopyosaHme: CaHTUMETPOBaASA NEHTA.

lTops40K rnpoBefeHns SKCIIEPUMEHTA.

Paboty BbIMONHAT [f[Ba 4enoBeka. [lpy MNOMOWM CaHTUMETPOBOW JiEeHTbl Ha YpPOBHE
NOAMbILIEYHbIX BNagMH M MEYEBUOHOrO OTPOCTKA MPOU3BECTM M3MEPEHME OKPYXHOCTW TpyaHOM
KINETKU B KOHLe rNy6oKoro BAoXa U B KOHLLE MaKCMMarbHOro Bbl4oXa.

Puc.39. 'amepeHne OKpY>XXHOCTU FPyaHON KNETKN
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MpumeyvaHue: OKPYXHOCTb rPYAHON KNEeTKn n3mepsieTcsa (He oTpbiBas NEHTbl OT obcneayemoro)
B TpeX MNonoXeHUsaxX: BO BpeMs nay3bl, BO BpEMSA MaKCMMarbHOro BAoxa 1 nosiHoro Belgoxa. Mpu stom
crnepyet obpalaTtb BHUMaHME Ha To, YToObl 0b6crnegyemMblil BO BpeMsl BAOXa He crnban CnuHy 1 He
noaHWMan nneY, a BO BpeMs BblgoXa — He CBOAWUI MX BMeped W He HakmnoHancd. Pasnuua mexay
BENMMYMHaMN OKPYXHOCTEN B (pa3e BOOXa U BblAoXa ONpenenser cTeneHb NOABUMXHOCTW FpyaHOn
KNeTKn — 3KCKYpCuio (pasmax). QKCKypCcusi rpyoHOM KNeTKM B 3aBUCMMOCTU OT AfIMHBI Tena u obbema
rPYLHOWN KNETKN paBHAETCS Y B3POCHbIX MYX4MH s-s CM, B XEHLUMH — 3-« CM. B peaynbTaTte perynsipHbix
3aHATUA PUINYECKUMU YNPaXHEHUAMM U CIOPTOM, 3KCKYPCUSA TPYAHON KNETKU MOXET 3HauNTENbHO
yBenuumeaTtbca n gocturate 12—15 cm. OKpYyXHOCTb M3MepAIOT 2—3 pa3bl, 3anncbiBalOT HaUNy4LLNiA
pe3ynbTtaT. TOYHOCTb M3MepeHusa oo 1 cm.

Na6bopaTtopHas pabota Ne 2.

«OnpepeneHune YacToThbl AbIXaHUA B NOKoe U rnocse GU3nYecKor Harpysku»

Llenb pabomsi: onpefennTb 4acToTy AblXxaHUs B MOKOE U nocne hnu3nyeckon HarpysKku.

Mopadok nposedeHuUA 3KchepuMeHmMa: ons onpefeneHnsl YacToThbl AblXaHUs NONOXMTE PyKY Ha
NOANOXEYHYH 06nacTb 1 NoACYMTaNTE YACHIO AblxaTenbHbIX ABUXEHUA 3a 1 MUH. 3aTeM npeasnioxute
obcnenyemomMy caenatb 20 FyOoKUX NpuceaaHnii, Nocne Yero CHoBa NOACUHUTANTE YacToTy AblXaHus
3a 1 myH. OnpeaennTe BENUUMHY y4YalleHUs ObIXaHuA B NPOLIEHTaXx.

BbigoObI: MoOnyyYeHHble [AaHHble 3aHecuTe B npoTokon. CpaBHWUTE pesynbTaTtbl C
¢M31onornyeckon HopMom n caenanTe BbiBOAbI.

Mpn Hanuuun pononHuTenbHoro obopyaoBaHus (cnMpomeTpa) npeanaraeMm  BbIMOSHWTL
crenyoLLyo NpakTuyeckyto pabory.

NabopaTtopHas pabota Ne 3.

«HopmanbHble NapamMeTpbl pecnMpaTopHOi hyHKLUMU»

Lenb pabomsbl, ana Toro 4tobbl BbIACHUTb, HAXOQATCA N BENWUYMHbBI JIEFOYHOW BEHTUNALMN,
nonyyYeHHble Ana AaHHOro 4YenoBeka, B npefdenax HopMbl, HEOOXOAMMO CpaBHUTb UX C HOPMOM
(BOMXHBIMK BENNYMHAMM).

O6opy3doBoHMe: cnupomMeTp, BaTa, CnpT.

lMopsdok nposedeHus 3KchepuMeHmMa:

Paccumtath [omxHble AnA cebs, BenUYMHbI, MCMNonb3ys pa3paboTaHHble cneunanbHble
hopMynibl, yUnTbIBaOLIME KOPPEKLMIO MEXAY OTAENbHbIMU XapaKTepucTUKaMm (OyHKLUM BHELLHEro
AblXaHuS.

OnpepnenexHue XEJ1

MyHAOWTYK crimpomeTpa obpaboTanTe BaTOW, CMOYEHHOM CnUpTOM. [lanTe emy BbICOXHYTb.
Likany cyxoro cnnpomMeTpa yCTaHOBUTE Ha HyIe.

Mocne 2—3 0bbIYHbIX AblXaTerNbHbIX ABUXEHUN caenanTte MakCumarbHbIN BOOX, 3aXMUTE HOC U
npousBeauTe paBHOMEPHLIA MaKCMManbHO rNy6oKuin Bel4oX B cnvpomMeTp. CTapanTechk AepXaTbCa
npsMo, He cyTynscb. /IamepeHve nosTopute Tpu pasa, 3adUKCMpynTe MakKCUMarnbHY BENUYUHY
XET.

Onpepenute fONMXHy0 eMKOCTb nierkux (JKE)

Cpashute BenuuunHy XEJ1, M3mepeHHyl0 C MOMOLbI0 CNUpOMeTpa, C AONXKHON BEenNUYMHON
(OXKEJT), paccuntanHon no chopmyrne Jliogsura:

IIKEJT (xeH.) = 40xp -H HOxB — 3800;
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IXEJT — pomnxHasa Xu3HeHHaa eMKOCTb nerkux, B mn (cm”), P — pocT, B cm, B — Bec Tena, B Kr.
Onsa neten o0 4 po 17 net OXEJ1 BeiuncnaoT no gopmyne U. C. Wnpsesa u 6.A. Mapkosa. Ona
manbumkos: JKEJT (B nutpax) = 4,53xP — 3,9 (npu pocte go 1 OXE/ (B nutpax) = 10,00xP— 3,15
(npu pocte Bbilwe 1,64).
OXEN (B nutpax) = 4,53xP — 3,9 (npu pocTte go 1,64 m);
Ona nesoyek:
OKEN (B nutpax) =3,75xP — 3,15 (npu pocte ot 1,00 o 1,75).
P — pocT.
Bbluncnute npoueHTHoe cooTHoweHne dakTudeckon XEJ k [KEJIT no dopmyne:

XENN
X 100%
OXEN

B Hopme BenuumnHa XEJ1 MOXeT OTKNOHATbLCA OT AofmkHon B npegenax + 20%. lNMpeBbilieHne
hakTMyeckon BeNMUYNHLI yKasbiBaeT Ha 6onblune MopdodyHKLMOHANbHBIE BO3MOXHOCTU NErKUX.

Bbluncnurte Xu3HeHHbl MHAEKC:
Onpepennte XW3HEHHbIN MHAEKC Mo opmyne. B HopMme BenuuMHa XusHeHHoro nHaekca (XKWN)
ONA XeHWwMH paBHa oT 45 po 55 mn/kr, pna myxumH — 55-60 mn/kr. bonee Hu3kne nokasatenu
CBUOETENLCTBYIOT MO0 0 HepocTaTouHocTh XEJT, nnbo 06 n3bbITouHOM Macce Tena.

OnpepenuTte pbixatenbHbii 06bem (JO) nerkux:
lMpon3BeanTe Nerkuin CNOKOMHbLIN BbIAOX B CNMPOMETP nocne obbl4yHoro BAaoxa. [ns To4HOCTH
pe3ynbTaToB NOBTOPUTE U3MEPEHUA TPU pa3a U pacCUNTanTe CPESHIO BEMUYMHY.
B nokoe [0 B cpegHem konebnetcsa ot 300 go 800 mn.

Onpepnenute pesepBHbIi 00BEM BblAOXA:
lMocne o4epeHOro CNOKOMHOroO BblgoXa NPON3BEANTE MaKCUMAIbHO rNy6oKniA BbIAOX B
cnmpomeTp. OnpepeneHre NOBTOPUTE TPY pa3a U pacCUMTanTe CPELHIO BENNUMHY.
CpepHsaa BennuuHa POBbIa. B cpeaHem paBHa 1500 mn.
Paccuntante pesepBHbIn 06bem Baoxa (POBA.) no dopmyrne:

Posa. = XEJT1—- (40O +POsbia.)

CpepHsaa senmyuuHa POBg. pasHa 1500 mn.

Bce nonyyeHHble faHHbIe 3aHecuTe B Tabnuuy.

CpaBHu1TE Nony4YeHHble NoKasaTenu ¢ HOpMon 1 caenante BbiBoAbl. OCHOBHbIE NOKa3aTeNm
pecnupaTopHon OyHKLMK:

XEN ecm* IDKEN cm3 D,;i(<EEJJ'I1% gﬂ:z CJ;I K'\:” OO mn POsBbia. Posp.

Macca tena, kr .
PocT, cm Y B MUHYTY OKpYXHOCTb rpygHOMN KNETKN, CM

Ctos Cupsa B nokoe

Mpn
Harpy3ke | npu BOOXe |Npw BbIXOAE [BO BpeMs nay3bl
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JlabopamopHas paboma Ne 4.

«OyeHKa seHmu/1IAyuoHHoU YHKYUU Ie2Kux»

TeopeTtnyeckada YyacTb

BeHTUNAUMOHHYI0 (DYHKUMIO NETKMX XapaKTepPU3YHOT ferovHble 06bemMbl U eMKOCTU, NokasaTtenu
MEeXaHWYEeCKNX CBOWCTB annapata BEHTUNAUMM WM MokKasatenu BeHTunsAumu. Haumbonee wdacto
NPUMEHSIOTCA CrnepyoLme n3 Hux.

Yacmoma ObixaHua (4Y4) — u4vicno pbixaTenbHbiX OBUXEHWA B MUHYTY. Onpepensietcs no
crnmporpamme CNnoKOWHOro AblxaHus (Mo OTpe3Kam ANUTENbHOCTbIO HE MeHee 2 MUHYT). MaeT noacyet
yncna BbAOXOB (BAOXOB) C NOCNeAyloLWMM AeNleHMEM Ha Yicno MuHyT. Y[ nogBepxeHa BO3pacTHbIM
KonebGaHuAM UM JIErko MEHSiIeTCS NoA BIUSHUEM pPas3fiMyHbIX MNPUYUH  (COCTOSIHUE 3[,0pPO0BbS,
TemnepaTtypa Tena v OKpyXalLlen cpeabl, SMOLUMOHasbHble (hakTopbl M Ap.). YyalleHne apixaHus,
0COBEHHO B COYETAHMU C MasbiM AblXaTeSlbHbIM 06 EMOM, XapakTEPHO A1 PeaKTUBHBLIX NOPaXeHU
(dbnbpo3 nerkmx), HO MOXET UMETb MECTO MpU MPOM3-BOSIbHON TMNEPBEHTUNAUMN, OblXaTeNbHOM
HeBpO3€. YpexeHue AbixaHunsi 6onee CBOWCTBEHHO OOCTPYKTUBHBLIM HAPYLLEHUSIM.

AbixameibHbil 06EM (40) — 06bEM BO3yXa, BAbIXAEMOro NMpY KaxaoM AblxaTeNlbHOM LUKIIe.
Bbluncnsaerca no cnuporpamme (CIM) CNOKOMHOMO AblXxaHus NyTemM OnpeaeneHna amnnutyabl BLOXa.
DonxHein 0O BeluMcnuTe mncxopa us ponxHoro MOa (MMHYTHOro obbéma AblXxaHus) AeneHuem
nocnepHero Ha cpepn-HeBo3pacTHyto Hopmy Y/, B cBsizn ¢ nabunbHOCTbLIO, 0COBEHHO Y AeTEN paHHEro
BO3pacTa, AaHHbIN NokasaTesb NpUobpeTaeT NpakTUYECKY 3HAUMMOCTb NULLIL NpU codeTaHumn ¢ Y/, um
B AvHamuke. YBenuuenne O gaxe B Nokoe Habnogaetcs npu AbixaTenbHOM He[OCTaTOYHOCTH, B
cny4vae AnabeTnyeckom KOMbl (T. H. KyC-MayieBCKOE AblXaHWe), Ha BbICOTE YENH-CTOKCOBA AblXaHus, a
TakXe nof BIIUSIHU-EM MCUMXOreHHbIX pakTopoB. CHuxeHne 0O MOXeT ObiTb Npu HEMPOTOKCMKO3E,
PECTPUKTMBHBIX (OpMax [AbiXxaTenbHOW HEAOCTaTOYHOCTU (MHEBMOCKIEPO3), Oonax mnneBpbl U
NOBPEXAEHUAX TPYLHOW KINETKMU.

MuHymHbIG 06b€M ObixaHusa (MOZ) — Kkonn4ecTBO BO3ayXa, BEHTUIIMPYEMOrO B OAHY MUHYTY.
PaccuntbiBaetcsa kak npounssegerHne 0O n Y[. MNpn paBHOMEPHOM AbIXaHWW AN pacyeTa CpeaHero
[Ouepes Bce BepLUMHbI U OCHOBaHMs 3ybuoB CIT npoBeauTe NMHMM U U3MEPLTE PACCTOSHUA MEXAY
HAMK MO BepTuKanu. BeplunHbl BbigoxoB Ha CIT 0Opas3yloT T. H. «ypOBEHb CMOKOWHOIO BbI4OXa»,
KOTOPbIN COOTBETCTBYET MOMOXEHUIO, 3aHMMaAEMOMY JIErKUMWN U TPYOHON KNETKOW No4 BO3LeNCTBUEM
BHYTPEHHUX 3/1aCTUYECKMX CUIT MPU MOSTHOM paccnabneHmm gpixaTenbHOM MycKynaTypbl. B cnyyae
HEpPaBHOMEPHOro, apUTMUYHOro ApixaHma MO/, uamepbTe nytemMm onpegeneHvs rinybuHbl Kaxaoro
BAOXa Ha NPOTAXEHUN 2—3 MUH, pe3ynbTaTbl CIIOXUTE U pa3genuTe Ha YMCIO MUHYT.

B nokoe MO/ coctaBnseT s-s n1/M1H, Npu pnanyeckon Harpyske MoxeTt gocturatb 80—120 n/MuH.

HonxHyo Bennumiy MO[, (OMO[) paccuntante HenocpeAcTBEHHO WCXOAS M3 OCHOBHOIO
obmeHa no dopmyne

00
AMo[a =
7,07x 40(KNO3)
raoe 00 — ocHoBHOM 0oOMeH, onpegensemMbin no Tabnuuam [appuca — beHepgukta; KMO. —

Ko3(hMUMEHT UCMONb30BaHNUA KuUcnopoga B nerkux; senuumHa 7,07 — npou3BegeHue cpepHen
Kanopuyeckon ctoumocTu kucrnopoga (4,91) Ha uicno muHyT B cyTkax (1440), nenenHoe Ha 1000.
MO, xapakTepu3yeT WHTEHCUMBHOCTb OOLLEN NEeroYHom BEHTUNAUMW U UMEET MpakTUu4eckoe
3HaYeHMe And OLEHKU BEHTMNSAUMW Tonbko B cornoctaeneHun ¢ Y4 wn OO, yto nossonser
OPWEHTUPOBOYHO CYANTb O HAaNU4UMM rmno- u rmnepeeHTUNAUMN. Npyn YacTom 1 NOBEPXHOCTHOM Abl
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XaHun Gonbwas yYactb MO[a wupger Ha BEHTURALMIO MEPTBOrO MPOCTPaAHCTBA, Mpu rnybokom —
Bo3pacTaer ob6beM BeHTMNSUMKM anbieon. [loBbiweHne MO[Oa oTmevaeTcs nNpu  pasfivyHbIX
3aboneBaHuAx nNErkMx W ceppua, HapacTaeT Mno Mepe MNpOrpeccUpoBaHUsa HeAOCTaTOYHOCTM
KapanopecnupaTopHO CUCTEMbI U pacLEHNBAETCst Kak 0QHO M3 NPOSIBIIEHU KOMMEHCALUMMN C LeNbio
AOCTUXEHNst HeO6X0AMMOrO AN ra3006MeHa YPOBHSA BEHTUMSALMN arbBEOS, @ Takxe Mpy NoBbILLEHUN
0OMEHHbIX npoueccoB (TUPEOTOKCMKO3). YMeHblueHne MO[a BcCTpeyaeTcsa npu  YrHETEHWUM
AblXaTenbHOro LeHTpa.

MO/, noaBepxeH UHAMBMAYanbHbIM KonebaHusaM.

PexomeHOayuu no oghopmsieHU0O NpomokKoJsia pabomoi:

MonyyeHHble AaHHblE BHECUTE B TETPAAb NPOTOKOSIOB OMNbITOB. CpaBHUTE UX C AOSXHbLIMU U
HopMarbHbIMY BenuunHamn. CaenanTte BbIBOAbI.

OCHOBHbIN OBMEH AN MYXUUH:

18-30 ner: (0,0630 x Bec kr -1-2,8957) 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 OCHOBHbIN 0OMEH ANsA XEHLLMH:

18-30 ner: (0,0621x Bec kr -1-2,0357) x 240 31-60 neT: (0,0342 x Bec kr + 3,5377) x 240 61 u

6onee net: (0,0377 x Bec kr +2,7546) x 240
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Noka3aTenu nero4yHom BeHTUNAUM

PesepsHbin 0&bem Baoxa (PO,")

Pe3epBHbin 0&beMm Bblgoxa (POBLL)
Kn jiicmias cx(kocTb nerkHx (KEJT)

Oomxnas XXEJT (JKEM)r OJTA MyX4uH;
JIT1A XOHTUH
EmMKocTb Makc [Imanbil oro Bgoxa

EMKOCTb MakcMmanbHOro Bblgoxa

q 3HaveHve
t 2
YaunwT! gbixaaHsa (44) 9 16 abIx|'MuUH
Putmunynocte O)>N\3111A PutmunyHoe
[|11kaTcnbHbI11 05bem (J0O) 300-800 mn

1500-2500 mn

1000 1500 mn
3000 4800 mn

Pocr (cm) 25 PocT

(em) 20
IKOO-3300mn

1300-2300 mn

Mlikcuma;1bKas BeutnagauHa nerkux (MBJI) 120 170 n
[LOHITXHLIH MaKcUmanbHas neurunanuk rici Kiix (OMLL1) 1/2i1"XFL, .35
MwuHyTbIN OfJDCM ppixanns (MOL,) 6-8 n/mun
Pe:!cpe pgp[xanuns = MB[], - MO[], 50-140 n
dopcupoBaHHasn XEJT (PXE/T) KO % XEJ1
O6bemMHas CKOpOCTb BAOXa U |}blaoxa: Ansa MyX4uH; ans

KEH LK 58 nyc4-6

nyc
3agepxka abixaHui Ha 11.'Nexc (npoba WTaw c) 55-60c
3adepxka AblxaHusi Ha Bblgoxe (npoba NeHua) 35"0c
MHpekc TudHo (06bem hopcnpoBaHHoro Bbigoxa 3a 1 ¢
(O®B|)/ KEJ); ans MyX4unH; AN XEHLUMH 80%
82%

Bonpocbi:

1. Kak nameputb gpixaTenbHbiin 00beM, pe3epBHbIN 06bEM BAOXa U pe3ePBHbI 00BbEM BblgoXa C
NOMOLLbIO cnnpomeTpa?
2. HazoBuTe CTPYKTypbl AbIXaTeNlbHOW CUCTEMBI, 0603HAUYEHHbIE LdpamMm Ha PUCYHKE ..
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Puc. 40. CTpoeHue abixaTenbHON CUCTEMBI

3. Bbluucnute BEJINHNHY BEHTUNALUM anbBeosi npn ycnoBunu, 4To MI/IHyTHbII7I 06‘beM AbIXaHnA
paBeH s 1, 06beM MepTBOro npocTpaHcTea — 150 M. Npu ycnosuu, 4To:

1) abixatenbHbii 06bem paBeH 500 mn, a yactoTa ApixaHusa — 16 pa3 B MUHYTY;

2) OpixatenbHbIn 06bemM paBeH 250 mn, a YacToTa AbixaHusa — 32 pa3a B MUHYTY. CpaBHUTE
00beM BEHTUNALMM anbBeos As 060MX CryYaeB 1 onpenenuTe, Kakom pexuM AbiXaHus BbIrO4Hee.

4. Onpegenute OXEJTy MmyXunHbl B Bo3pacTe 45 neT, ecnu ero poct paseH 181 cm.

5. Onpegenute IKEJ y XeHwmHbl pocToM 165 cm B 30-neTHem Bo3pacTe?

6. Ha kakyto BenmunHy namenntcss MO[L, ecrnn B NOKOE YMCIO AblXaTenbHbIX ABUXEHUI paBHO 20,
[0 — 600 mn, npn donsmyeckon xe pabote Y[ yBenmunnace sasoe, a O — Ha 300 mn?

7. CnvpomeTpus nokasana, YTo Xn3HeHHass eMKOCTb Nierknx ucnoityemoro pasHa 38000 mn. N3
Hux POWU coctaenset 1700 mn, PO3 — 1500 mn. CKonbKo BO3AyXxa NOCTYNUT B aflbBEOSbI 3@ 1+ MUH,
€CIn UCTbITYEMBbIV caenaeT 3a 370 BpeMs 18 abixaTenbHbIX ABUXEHUA?

8. Tllo4emy nocne nNnOTHON efbl CTAHOBUTCA TPYLHO AblaTh?

9. O6BbACHUTE MexaHM3Mbl BOOXa M Bbiaoxa. Kakue dusunyeckne npoLecchl nexaT B OCHOBe
ObIXxaTenbHbIX ABUXEHU? MNMoyemMy BO BpeMs BblAoxa 3Heprusa He 3atpaynsaetca?

10. Kak MOXHO foKa3aTb, UTo cogepxaHue CO: B BblAbIXaeMOM BO3[yXe CYLLECTBEHHO 6onbLuE,
Yyem B aTMOCEpPHOM?

JNNa6opaTtopHas pabota Ne 5.

«Kak npoBepuTb caTypaLmio B AOMaLLHUX YCIIOBUSX»
3popoB.blii yenoeek genaet oT 12 go 20 BooxoB B MUHYTY. VIMEHHO CTONIbKO HE0BXoanMOo
KrneTKam 1 TKaHsIM OpraHnama, 4tobbl HaCbITUTLCS] ONTMMarbHOW 40301 Kucrnopoga, HeobxoouMon
AN HOPManbHOWM XM3HeaeATeNnbHOCTU. Korga Kucnopoaa HepocTaToqyHo, YeNoBeK HaumMHaeT
UCNbITbIBaTb ANCKOMMOPT BO BpeMsi AbixaHus. Oablllika — He eUHCTBEHHbIN UCXOA, KOTOPbIN MOXET
NPOM30MTU NPV AblXaTeNbHOW HeJOCTaTOMHOCTU. VIMEHHO NO3TOMY O4YEHb BaXHO Bcerga
KOHTPONNMPOBaTb YPOBEHb KNCIIOPOAa B KPOBU.
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OpfHoW M3 caMbIX CEpPbE3HbIX MPUYUH AblXaTeNbHOW HEeAOCTAaTOMHOCTU CTan KopoHaeupyc. OH
aTakyeT [AblXaTenbHYl0 CUCTEMY W3OLWPEHHbIM CrMocoboM: opraHaM He XBaTaeT Kucnopopa, Ho
opraHuM3M YerioBeka He crocobeH 3To onpenenntb. 3abonesaHne MoXeT NpoTekaTb 6€CCMMNTOMHO,
6e3 oAbILLKKM, Kalwsist U TeMnepaTtypbl.

Koroa e opraHuM3aM HauyuMHaeT MnopaBaTb CUrHanbl O TOM, YTO NErkMe nopaxeHbl KoBWUA-M-
HEBMOHMEN, NocrneacTena MoryT 6biTb KaTtacTpodudeckummn. Ytobbl n3bexats nogobHoro ncxopaa,
HeobX0ANMO KOHTPONMPOBATb YPOBEHb HACKILLLEHHOCTW KPOBU KMCIOpoAoM. IMEHHO OH NOKasbiBaerT,
Kak paboTaloT NErkne n Hy>XHa N UM LOMNONHUTENbHas NOAAEPXKaA.

Y10 Takoe catypauus kucrnopoaa?

CaTypauysa — 370 HachblLLEeHVe KPpOBW KUCIIOPOAOM. Mi3mepsieTcst OHa B MPOLLEHTHOM COOTHOLLEHNM
MU cuMTaeTcsi OAHMM W3 T[NaBHbIX MNoOKa3aTenei, Nno KOTOPOMY MOXHO BbISIBUTb MAaTOMoOrMuM WNnu
3a6onieBaHnA AbiXxaTeNlbHOW CUCTEMBI eLLE Ha HayarnbHbIX CTaanaX.

Korga Mbl ObllUMM, HalWU NErkue nepeble NosyyaloT 403y KMCNopoaa U A0CTaBNsAT ero KO BCeM
KNeTkam 1 TKaHsAM opraHuM3mMa Mo KpoBOTOKY. YTNEKUCHbIN ra3, KoTopblii o6pa3oBancsa B npouecce
DObiXaHusa, BbICBOOOXAaeTca U3 TKaHel M Mo KpoBu nepenaérca obpaTHO B NMErkue, U3 KOTopbIX
BbIXOAMT Hapyxy npu Bbigoxe. CBoGOAHOE MECTO, KOTOpOoe OCTasnioCcb B KIeTKax Mocne BbixoAaa
YIMEKNCNoro rasa, cpasy Xe 3arnoSiHAETCA CBEeXWUM KUCIopoaoM. Tak MpOMCXOAMUT HenpepbiBHbIN
ra3oo6MeH B OpraHu3mMe 4YerioBeka.

YTobbl KMNCnopog TpaHcnopTupoBanca no KpOBEHOCHbIM cCOCygaM, OH CBA3blBaeTtCA C
MOJ1eKyJ1laMu remornobuHa. 3dta CBSA3b BHYTPU OpraHn3mMma Ha3blBaeTCA okcuremornobuH. OH u
ABNAETCA NapamMeTpomMm, KOTOprVI OTpaxXaeT caTypauunto Uin ypoBeHb KUCIiopoaa B KPpOBU HeJioBEKa.
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3ayeM M3MepsTb YPOBEHb HACbILLEHNS KNCMOPOAOM B KpOBU?

HacblweHne nérkux n tkaHen O: XU3HEHHO BaXHO Ansa Noboro yenoseka. OH He06XoAMM Ham
LNl HOpMarnbHOW XWU3He[esATenbHOCTU, CMOCOOHOCTM BbIMOMHATL €XeAHeBHble (YHKUUK, AenaTtb
dusunyeckne ynpaxHeHuss n npocto Xutb. A 90% Bcen aHeprum YenoBek MnofyvyaeT UMEHHO U3
Kucnopopaa.

+ [bixaTenbHaa HeQOCTAaTOYHOCTb MOXET BO3HUKHYTb MO PSAY NPUYNH:

* W36bITOYHbIN BEC

* AHemus

* BbIcokoe apTepuanbHoe fasneHue

* HapyleHnsi paboThl LWMTOBUOHON Xenesbl

» [laTonorum cepgua

+ [noxoe kKpoBOCHabXxeHue

+ 3aboneBaHusa opraHoB AbixaHus

* KypeHue

*  Xupypruyeckue onepauum

* Taxénble TpaBMbl

KopoHaBupycHasa nHdeKuus

MokasaTtenu kucnopofda cHUXxarTcsa 1 npu 3abonesaHun COVID-19. Koraa nHdekuus nonagaet
B NErkue, oHa nopaxaeT anbBeosibl, KOTOpble Y4acTBYIT B ra3oobMeHe, a 3aTeM M reMorsiobuH,
y4yacTByowWmMi B TpaHcrnopTtupoBke O.. BocnaneHne TkaHen NpuBOAMT K OTEKY NErkKUx U pasBuUTUIO
NHEBMOHUM.

(naBHasi oNnacHOCTb KOPOHaBMpyCca B TOM, YTO NMpu NETKMX hopMax ero NposBfeHUs y YerioBeka
MOXET N He ObITb CMMNTOMOB 3aboneBaHusA. TemnepaTypa, Kawenb M cnabocTb OTCYTCTBYHOT.
Yenoeek 4yBCTBYET cebsl XOPOLLO U Aaxe He 3aQyMbIBaeTCs, YTO MHMEKLMA yXe Havana nopaxaTb
nérkue.

M3mepeHne ypoBHA KMCIOpoaa B KPOBU — OAMH U3 AENCTBEHHbIX CMNOCOOOB npeaynpexneHust
MHdekumn. C ero NOMOLLbD MOXHO BbISIBUTb KOBUA €WE Ha HayanbHbIX CTagusax W HavaTtb
COOTBETCTBYIOLLEE feyeHne. [MokasaTenb YpoBHA caTypauuMyM MOMOXET MpenynpeouTb pasBuTHE
bonesnn u u3bexaTb €€ nporpeccupyloen cragun, Korga Heobxoguma rocnuvtanusaumst u
NOAKIKYEHUA K annapaTy UCKYCCTBEHHON BEHTUASLMM NETKUX.

OpHako crnepyeTt MOMHUTb, YTO XOTb U3MEpUTb YPOBEHb HACLIWEHUS] KUCIOPOAOM MOXHO W
CaMOCTOATENbHO, NPEANUCHLIBATb, KaK U YEM JIe4YUTb KOPOHABUPYC B AOMALUHWUX YCMOBUSIX, MOXET
TONbKO Bpau.

Kakasi HopmMa ypoBHS KMcnopoga B KpoBu?

Hopma catypaumn Kucrnopopa B KpPOBU Y B3POCHbIX M OeTEW — NokasaTernb MHAMBUAYaNbHbIN.
3aBMCUT OH OT PU3MNONOrMYECKUX 0COBEHHOCTEN OpraHn3mMa 1 b akToOpoB OKpYyXatoLLen cpeapl.

Hopmoi npuHATO cumTaThb:

* 95-98% - y 300poBOro yenoBeka

* 92-95% - Npu XpoHN4ecknx 3aboneBaHMaX OpraHoB AbIXaHUs

o 92-95% - y KypALmMX nogen

lMpu KopoHaBMpyce 3TOT MOKasaTesflb CHUMXETCS Ha HEeCKOJSIbKO MpoLeHTOB. YTo6bl n3bexaTtb
KMCNOPOAHOro rofiofaHnd, 340p0BbIi YENOBEK JOSTXEH HaYaTb NpMHMMaTh Mepbl yxe npu 94%. Korpa
HaCbILWEHHOCTb KpoBu KucropogoM onyckaetca o 90% u Huxe, noBbillaeTcd Harpy3ka Ha
XWU3HEHHO-BaxHble OpraHbl — ceppue, Nérkue, nevyeHb. ATO COCTOSIHME O4YeHb OMacHO M TpebyeT
He3ameanuTenbHOro neveHns. B Hanbonee TAXENbIX criyyasax caTypauusi MOXeT OnycKaTbCs BMMOTb
0o 70%, korga nauveHTa nogknto4atoT K annapaTy WBJ1. 'mnokcemuyeckasa koma HacTynaeT npu
nokasatensax Huxe 60%.
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Kak nameputb caTypaumio B JOMALLIHUX YCOBUAX?

UTtoObl OTCnexmBaTb CBOE COCTOsIHME UM U3bexaTb KaTacTpoUYecKUX MOCneAcTBUIN, MOXHO
CaMOCTOATENbHO KOHTPONMpOBaTb YPOBEHb KUCNOPOAa B KPOBU Mpu KopoHasupyce. CaenaTb 3TO
MOXHO C MOMOLLbI cneunanbHoro npubopa Ans wu3MepeHusa caTypaumu Kucrnopoga —
NyfbCOKCUMETPA.

[MynbcokcMMeTp OYeHb NMPOCT B UCMONb30BaHUN. KpoMme ypoBHA caTypauumn OH Takxke namepsieT
nynsC.

PaboTaet npubop cneaywowmm obpasom:

1. AnnapaT ofeBaeTCcs Ha nasel Un MoYKy yxa M HauMHaeT u3nyyaTtb BOJSIHbI Pa3HOW AJIMHbI C
NMOMOLLbI0 CBETOANOOHOIO AaTUMKa.

2. CTeneHb MNOrfoWEHNS Nydern 3aBUCUT OT KONMMYECTBa KMCOpoaa, KOTOPbLIN COAEPXUTCS B
KpoBW. HacbllLieHHble KNEeTKM KpOBU nornoLuatT 6onblue nHdpakpacHoro ceeta.

3. Annapat nonyyaeT AaHHbIE€ O NPENOMIEHNN, OTPaXEHUU U MPOXOXAEHUMN ITUX STyHEN N BblAaET
pesynbTart.

YTtobbl NONYy4MTb MaKCUMaribHO JOCTOBEPHYIO OLEHKY, HeobxoomMmo cobnopaTh onpenenéHHblie
npaBuna:

* He nente ankoronbHble N 3HEPreTUYECKNE HaNUTKN Nepen, npouenypon

* He npuHumanTte nuwy 3a 2 yaca

* He npuHMmainTe ycrnokouTenbHble U NNEKAPCTBEHHLIE NpenapaTbl, KOTopble BAUAIOT Ha paboTy

CEpPAEYHON UNun AblXaTenbHON CUCTEM

* CoxpaHsunTe HenoABMXHOCTb BO BpeMs npoLueaypbl

* Ypanute nak c nanbLa, Ha KOTOpbI OfeBaeTca faTumK

* CHuMMTE cepbry, ecnn gaTymK NomeLLaeTcs Ha MOYKY yxa

Kak u3amepuTb YpoBeHb KMCNopoaa B Kposu 6e3 npubopa?

MpoBepsATb caTypaumto MyfnbCOKCUMETPOM PEKOMEHAYETCA B nepvod NaHaeMuu, a Takxe npu
OXUPEHUN, CEPAEYHBIX U NErOYHbIX 3a60NeBaHNSX, GONE3HAX LWUTOBUAKN.

Ecnn annapata noa pykow HEeT, HO Y Bac MOSBUNACL OAbILLIKa U OMaceHus KacaTenbHO CBOEro
COCTOSIHWS, B AOMALLHNUX YCIOBUSIX MOXHO MPOBECTU HECNOXHbIV TecT. Bnepsble ero onpotosanu B
AHrUK, Tenepb Xe UM MoMnb3YyTCH XUTENU MHOTUX cTpaH. HecMoTpsa Ha To, Y4TO ero nokasaHusi He
CUMTAIOTCS TAaKUMK Xe OOCTOBEPHbIMU, KaK MpW UCMONb30BaHUN Npubopa, TeCT NMOMOXET BbiiBUTb
HapyLleHnsi B paboTe AblXaTeNbHbIX OPraHoB.

B conepxanue 151




TOYKA \r POCTA BUOIOrnA

Kak npoBepuTth catypaumio 6e3 nynbcokcumerpa?

1. Cpenaiite rnyboKuin BOOX.

2. 3apgepxuTe gbixaHue.

3. OrtcuuTbiBanTe Bpems Ha npoTaxeHun 30 cekyHa.

ABCOnTHO 340poBble NErkMe BblaepXaT 3TO UcnbiTaHue. Ha ocHoBaHMM MOACYETOB, MOXHO
NpMBAN3NTENBHO ONPERENNTb YPOBEHb HACBILLLEHHOCTU KUCIIOPOAOM:

* 30 cekyHnp, — Hopma B 95-98%

* 10 ceKyHp, — CHUXEHHbIN noka3aTenb B 93-94%

* 7 CeKyHph, — 3KCTpemMarnbHO HU3Kni ypoBeHb B 90%

Mpu HexBaTKe KMcropopa criegyeT 0b6paTuTbCA K Bpayy 3a MOMOLLBIO, MPU COMYTCTBYHOLLMX
CMMNTOMax KOpOHaBMpyCca — BbI3BaTb Bpaya Ha L,OM.

Ewé oanH cnocob y3HaTb ypoBEHb HACHILLEHHOCTU KPOBU KUCIOPOAOM — CAATb aHann3 KpoBu B
NONUKIINHUKE.

Mo>XHO N1 NpoBepUTb caTypaumnto TenedoHOM UM YMHbIMW Yacamn?

TexHnka He cTouT Ha Mecte. EE BO3MOXHOCTU CTaAHOBATCA ropasgo wupe wurp u
pa3sBnekaTesibHbiX NpunoxeHui. C NOMOLLbIO rafXeToB Mbl HAaYYMSIUCb OTCAEXMBaTb CBOW MNyIbC,
hr3nYECKyH0 aKTUBHOCTb U COCTOSIHNE 340POBbS.

HecmoTpa Ha TO, YTO MOABUIIOCH MHOXECTBO MPUMOXEHWUW, KOTOpble MOMOralT OTcneavTb
YPOBEHb KNCNOPOAA, HU OQHO U3 HUX HE MOKaXeT BaM AOCTOBEPHbIE CBeAEHMSA. OTO MOXHO 0O bACHUTL
TeM, YTO A1 OTCNexXuBaHusa caTypaumm Heobxooumo ABa npubopa: NynbCOMETP U AaTymK, KOTOpPbIA
npoceeymBaeT KOXy. B coBpeMeHHbIX cMapTdoHax AaHHOro (pyHKLMOHana Her.

A BOT HeKoTopble smort-4acbl MOryT MoxBacTaTbCA Takon yHKUmen. B HekOoTopbIX Moaenax
dutHec-6pacnetoB u Apple Watch yctaHoBneH ceetogmon. OH n3nyyaeT KpacHble U MHpaKpacHble
BOJTHbI, KOTOpPbIE MPOCBEYMBAIOT KOXY U BbISIBMSIIOT HACBILLLEHHOCTb KMCNIOPoAoM Mo LBeTy. B ragxeTtax
TakXe BCTPOEH cneumanbHbin gatumk SPO., rae S — ypoBeHb caTypaumu, P — nynbce, a O: — kucnopog,
JaTuuk ynaBnuBaeT CuMrHan u BbIBOAUT pe3ynbTaTbl HA SKpaH.

OpnHako NokasaHusl TakMxX YacoB TakXe He KOPPEKTHbI. VIX TOUHOCTb 3aBMCUT OT BTOPOCTENEHHbIX
(haKTOpOB: OCBELLEHUS, AABNIEHUSA U flaXe PacronoXeHWs YacoB Ha 3anscTbe. [1osToMy nonarartbes
Ha pe3yrnbTaTbl ragXeToB HE CTOUT.

Ecnn uyBcTBYyeTe mManenwive npobnemsl C AbIxaHWeM, MOSIBUNAach NErkasa ogplllka 1 yvyactunca
nyfbC, BEPOATHO, ¥ BaC HU3KUIN YPOBEHb HACBILLEHHOCTU KPOBU KMCNOpoAoM. YTobbl yaoCcToBEPUTHCA
B CBOMX OnaceHusx, UCMomnb3ynTe NynbCOKCUMETP Unu caanTe aHann3 KpoBu. TONbLKO OHM AaayT Bam
BEepHbIV pe3ynbTaT, Ha OCHOBaHMU KOTOPO ro Bpay Ha3HauuT COOTBETCTBYIOLLEE feYeHme.
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JlabopamopHas pa6oma Ne 6

«M3yyeHue KucJ1IomHo-wes104Ho20 6asiaHca nuwesbix NPpodyKmos»

TeopeTtnyeckada YyacTb

KncnoTHOCTb 1 LEeNoYHOCTb pacTBopa onpeaenseTcs KOHUEHTpaumen MOHOB BOAOPOLA B 9TOM
pacTtBope. KOHLEHTpaLuio WOHOB BOOOpPOAa BblpaxalwT 4yepe3 pH pactBopa (p ykasblBaeT Ha
ONpeLEeneHHy MaTeMaTuyeckylo onepauumio; H — xumudeckuin cumson Bopopopa); pH — aTo
OECSATUYHBIN norapudm BeNUYMHBLI, 06paTHOWM KOHLEHTpaumu MoHOB Bogopopa. B ogHom gam” (1 n)
uncTon Boabl cogepxutca 1*10" monb noHoB Bopgopoaa. CneposaTenbHO, ANA BOAblI BenuynHa pH
pasHa 1o04(10/10%)=7.

Ota BenuuumHa (pH 7,0) xapakTepuayeT HenTpanbHbi pacTBoOp (MpU KOMHATHOW TemnepaTtype).
3HaueHune Huxe 7,0 ykasbiBaeT Ha KUCNbIA pacTBop, a Bbiwe 7,0 — Ha LLenoYHOoN.

[wnana3oH 3Ha4yeHn pH, kak npasuno, Bapbupyet ot 0 o 14,0.

[na kneTok n TkaHen TpebyeTtca pH paBHbIV 7, @ OTKNOHEHWE OT 3TOWM BENUYMHBLI bonee Yem Ha 1
UNn 2 eaMHNLLI CKasbiBaeTCs Ha HUX rybutensHo. CrnegoBaTtensbHo, Ana nogaepxadusa pH xugkocTei
Tena Ha 6onee unyn MeHee NOCTOSIHHOM YPOBHE CYLLIECTBYHOT OnpenesieHHble MexaHn3mbl. YacTnyHo
3TO AOCTUraeTcsa npu nomMoLum 6ydepHbix pacTBopoB (bydepos).

BydepHbIi pacTBOp — 3TO pacTBOP, COAEPXALUMA CMeChb Kakon-nmbo crnaboi KMCrnoTbl U ee
pacTeBopumol conu. [leicTBME ero 3akfoyaeTcs B TOM, YTOObl NPOTUBOCTOATL M3MEHEHUAM pH.
Takoro poga M3MEHEHWs MOryT BO3HMKaTb BCReACTBUE pa3baBrneHus, a Takxe npu fobasneHuun
KMCNOTbl unuM conu. HekoTopble OpraHuYyeckue COeduMHEHMS, B 4acTHOCTU 6enku, CrnocobHbl
OencTBoBaTh Kak bydepbl. OTO Ka4eCTBO ABNAETCA OOHVMM U3 BaXHENLMX NS XU3HEAeATEeNbHOCTM
opraHusma.

Mpu ynoTpebneHun pasnuuHbiX NUWEBBLIX MNPOAYKTOB BaXHO Y4uTbiBaTb WX CTEMNEHb
KMCNOTHO-LLENOYHOr0 BANSIHUA Ha opraHbl nuweBapeHns (KKT).

Upe3amepHoe ynoTpebneHne «arpeccuBHbIX» NPOAYKTOB C HU3kuMu (pH meHee 4) nnm BeICOKNMHU
(pH 6onee 10) 3Ha4YeHMAMM MOXET NPUBECTU K pa3BuTmio 3abonesanHnii XKT, B TOM 4ncne ractpuTy u
A3Be Xenypnka (npumepbl B Tabnumue

Mpumepbl Nnokasatenen pH

BeuwecTtBo pH
KenygoyHbin cok 1.0-2,0
Koka-kona 3.0+£0.3
HABNOYHbINA COK 3,0
Mueo 4.5
Kodpe 5.0
Yan 5.5
Koxa 340poBOro 4yenoseka 5.5
CnioHa 6.S-7.4
Monoko 6.6-6.9
Uuctaa Boga 7.0
KpoBb 7.36-7.44
Mopckas Boga 8.0
Mbino (xupoBoe) ons pyk 9.0-10.0
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MpakTnyeckas 4YacTb

Ljenb pabomel, N3yunTb METOAMKY onpeaeneHns pH pasnuyHbix BELLECTB.

O6opydosaHue u mamepuaJsibi: umdposas nabopatopus Releon ¢ gatunkom pH, 6 MepHbIX
CTaKkaHOB C MULLEBbIMW NPOAYKTAMU: NUTbEBAs BOAA, KOKa-Komna, MookKo, kode, anenbCMHOBbIN COK,
MUHeparbHasa 1 AUCTUNNMpoBaHHas Boaa.

TexHuKa 6e3onacHocmu:

1. Mepep Hayanom paboTbl ocBo6OaUTE paboyee MECTO OT MOCTOPOHHUX NPEAMETOB.

2. CobniogaiTte 0OCTOPOXHOCTb Npu paboTe ¢ AaTYMKOM U PpacTBOPaMu.

3. To4HO BbINONHANTE YKa3aHUs yunuTens npy paboTte ¢ HUM B OTHOLLEHWUM NopsiaKa AeNCTBUN.

4. [Mo okoHYaHWK paboTbl NpuBeanUTe B NOpPsSAOK paboyee MecTo.

Mopadok nposedeHuA 3kcnepuMeHma:

1. M3yuuTb pH B pasnuyHbix pacTBopax NpoayKTOB NMUTaHWS.

2. [Onsa nsamepeHnii Heobxoanmo ncrnonb3oBaTh AaTtymk pH undposoi nabopaTopum.

3. Mocne kaxpaoro U3MepeHus Lyn aaTynka HeobXxoaMMo crnosiackmBaTb B AUCTUIIMPOBAHHOW
BOZE.

4. Pe3ynbTaTbl 3KCNEPUMEHTA 3aHECTM B Tabnuuy 2.

MpepcraeneHne pesynbTaToB HAbNAEHN

MokazaTenu pH 06beKTOB MccneqoBaHNA

Ne O6paseL, Mokasartenb pH Onuncanue obpa3ua
1 MutbeBas Boaa
9 Koka-kona
3 Kode
4 AnenbCMHOBbLIN COK
5 MwuHepanbHas Boga
Bbiso0bi:

1. Yro Takoe pH?

2. Kakasi cpefa Hanbonee xapakTepHa AJia NpoayKTOB NUTaHNA?

3. Onpegenutb CTeNeHb arpecCMBHOCTU UCCefoBaHHbIX NpoaykToB ans XKT?

4. CpenaTtb BbIBOAbI NO NpogenaHHon paboTe.

KoHmposbHble sonpochbl:

1. Tepeuncnute metogbl onpegeneHna pH.

OTtBeT: YHMBepcanbHasa nHamMkatopHasa bymara, gatuuk pH.

2. Jonyctumo nu onpeneneHne KUCNOTHO-LLENOYHbIX CBOMCTB BELLECTB OpraHofenTU4ecKnmm
mMeTogammu?

OtBeT: HeT (knpkocTb MOXeT He 06/1aaaTth 3anaxoM U LIBETOM, HO UMETb BbICOKYH KMCIIOTHOCTb,
4YTO OYEHb OMacHO AN OpraHn3ma)
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MUKPOCKOINUYECKUE UCCITEQOBAHNA

JlabopamopHas paéboma Ne 1

«[lpuecomossieHUe npenapama KJ1emokK CoyYHoll Yewyu J1YyKosuybl 1yKa»

Puc.41. Koxuua nyka

[lpaBurna rnpuroToBreHus MUKpPorpenapara

1. Bo3bMuTe NpeaMeTHOe CTeKIOo, TWaTerlbHO NpoTpUTe ero cneunanbHom candeTkomn.

2. C nomoLLblo NMNEeTKM HaHecuTe 1—2 Kannu BoAbl Ha cepeauHy NPeaMeETHOro CTekna.

3. OCTOpOXHO C MOMOLLbIO NpenapoBanbHOW UMbl CHUMWUTE KYCOYEK MpO3PayHON KOXWUbI C
BHYTPEHHEIN NOBEPXHOCTU YeLLYyM SlyKa Npu NOMOLLM NpenapoBanbHOW UMbl (6yabTe akKypaTHbl) Unm
HenocpeacTBEHHO pykamu. Monoxute Kycovek KOXuubl B Kanmw BoAbl U aKKypaTHO pacnpaBbTe
KOHYMKOM WTbl.

4. HakpoiTe npenapaTt NOKPOBHLIM CTEKIIOM.

5. TMNomectute npenapat nof O6bLEKTMB MMKpoOcKona u paccmoTpute ero. OTMeTbTe, Kakue
KNeTKu Bbl BUgUTE.

6. OkpacbTe npenapaT pacTBopoM Wopa. [Ona aToro Ha npeaMeTHOe CTeKNno psgoM ¢
NMOKPOBHbIM HaHecuTe Karns pacTBopa nopa. Manuvwku pactBopa yganute (punbTpoBasibHON
6ymaron ¢ NpoTUBOMONIOXHON CTOPOHbI Npenapara.

7. PaccmoTpuTe oKpalleHHbIM npenapaT nog, umgpoBbiM MUKPOCKONoM. Kakue nameHeHus Bbl
Habniopaete?

8. Hanaute 060504Ky, OKpyXalLllylo KreTKy (TeMHasa nonoca), umtonnasmy (30510TUCTOoe
BELLEeCTBO), AP0, BaKyOrib C KNETOYHbIM COKOM.

9. Cpenante MukpodoTorpacdumio KneTok KOXWupbl Jiyka U pa3MecTuTe ee B 3IEKTPOHHOM
TeTpagu. Ykaxute o0060MouKy, uuMtonnasmy, $ApO, BaKyonb C KreTodyHbiM cokoM. ([Mpwu
MCMNONb30BaHUKN 0ObIYHOM TETpaau CAenanTe pUCYHKU KapaHaalloMm).
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JlabopamopHas pa6oma Ne 2

CmpoeHue pacmumesibHOU KJiemKu»

3urokakryc Anuaepmuc nucTta repanm

Puc. 42. 3nuaepmuc

IOna opraHMsauun pgaHHon nabopatopHoi paboTbl MOXHO  UCMONb30BaTb FOTOBblE
MUKpornpenapaTbl C pacTUTeNbHbIMU KNeTKaMu, rae BUAHbI OpraHouAbl: XyoponnacTbl, BaKyonu, Sapo.
M3yyeHne ynbTpacTpyKTypbl KNETKM MOXHO MPOBOAUTb, UCMOMb3ysa doTorpaumn € 3NeKTPOHHOTO
MuKpockona. MoxHo wucnonb3oBatb doTorpadnn  yyebHuka, AEMOHCTPUPYS MX C  MOMOLLbIO
OOKYMEHT- Kamepy nnu IHTepHeT-pecypchl.

UHCMpyKyuAa K 8bINOJIHEHUIO

1. MNoagrotoBbTe MUKpOCKON K paboTe.

2. PaccmoTpuTe npeanoXeHHble BaMm MUKponpenapaTthl pacCTUTENbHbIX KNETOK.

3. Haante 000no4vKy pacTuTesNbHbIX KIeToK. M3yunte ee cTpoeHue (Mcnonb3yst matepuan
y4yebHnka mnnu WMHTepHeT-pecypcbl). B 4eM 0OCOBGEHHOCTb CTPOEHUS OOOMOYKU KIETOK pacTeHuin?
Kakune cyHKkumMu BbinonHaeT obonoyka?

4. Hanpute agpo B pacTuTenbHblX KneTkax. M3yuute ero crTpoeHue (ucnonb3ys matepuan
y4yebHunKa nnn MIHTepHeT-pecypcbl). Kakue hyHKUMN BEIMONHAET 54p0°7?7

5. Hangnte xnoponnacTbl B pacTUTeSNbHbIX KNeTkax. Mayunte ux ctpoeHne (Mcnonb3ys matepuarn
yyebHuka unu MHtepHeT-pecypchbl). B yem 0co6eHHOCTb CTPOEHNST XIIOPOMNacToB KMETOK pacTeHNn?
Kakue ewe nnactnabl MOryT NPUCYTCTBOBAaTb B paCTUTENbHbIX KNeTKax? Kakne yHKUMMN BbINOMHSOT
nnactmabi?

6. HarguTte umMTonnasmy B pacTUTENbHbIX KneTkax. Mi3yunte ee cTpoeHme (Mcnonb3ys matepuan
yuyebHnka nnn NHtepHeT-pecypcbl). B 4yemM 0coBeHHOCTb CTpoeHust uuTonnasmbl? Kakue dyHKuMn
BbINOSIHAET uuTonnasma?
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7.Hangnte Bakyonu C KIETOYHbIM COKOM B pacTUTENbHbIX KneTkax. M3yuuTe mx cTpoeHue
(ncnonb3ya matepuan yyebHuka nnm MIHTepHeT-pecypchkl). B yeM 0co6EHHOCTL CTPOEHMS Bakyornen B
pacTuTenbHbIX KnetTkax? Kakme doyHKUUM BbINOMHAT Bakyonu?

8. Cpenaite pUCyHKM KNeToK KapaHAalom, nognuwnte o60nouKy, uutonnasmy, aapo, Bakyorsb C
KNEeTOYHbIM COKOM, XIOPOnnacThbl.

9. Cpenante Mukpodotorpacmm KneTok pacTeHUn M pa3mMecTuTe UxX B INEKTPOHHOW TeTpagum,
cAaenavite Heobxoanmble NOANUCH.

10. PaccmoTpute ¢oTorpadumn KneTok, caenaHHble C MOMOLLbI0 3IEKTPOHHOrO MMKPOCKOMa.
Hangnte Ha pucyHkax pnbocombl, 3HAOMNA3MaTUYECKYD CEeTb, MUTOXOHAPWUM, annapat [onbaxu,
NM30COMbI.  M3yunTe ux CTpoeHne U YHKUMK, UCMNONb3yA MaTepuan ydyebHuKa unu
NHTepHeT-pecypcsl.

11. Mo pe3ynbTatam paboTbl 3anofiHUTe Tabnuuy

«CTpoeHue 1 byHKLUN OpraHoOMAOB KIETKN pacTeHUn»:

Ne HassaHue opraHovaa Oco6eHHOCTM CTPOEHUS DyHKLMM
1 |O6onouka

2 |Mem6paHa

3 |Untonnasma

4 |Agpo

5 [XnoponnacTtsl

6 [XpomonnacTbl

7 |Ilenkonnactbl

8 [MutoxoHapum

9 |Annapat Nonbaxu
10 J1n3ocombl

11 |Bakyonu

12 |9MC

13 |Pnbocombl

KoHmpoJibHbie s8onpochl:
TecT «KneTo4yHoe cTpoeHue opraHn3mMoB».

Bonpoc BapuaHTbl 0TBETOB
1 [1ns KNeTku aToro 1. MutoxoHgpwuii
opraHuama xapaktepHo  |2. KneTto4yHoro ueHTpa.
Hanu4ne 3. Agpa.
Mnactua.
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BUOJTOIM'MNA
Bonpoc BapwaHTbl OTBETOB

2 Kakow cTpyKTypHbIN 1. Annapat N'onbaxuw.
KOMIMOHEHT KIeTKK 2. KnetoyHaa memb6paHa.
n3obpaxeH Ha pucyHke? (3. JlC.

4. LeHtpuonu.

3 B xunBoTHOM KneTke 1. MutoxoHgpuii

OTCYTCTBYIOT: 2. KneTo4Horo LeHTpa.
3. Mnactna.
A 4. Appa.

4 Ha pubocomax B knetke |1. Benku.
0bpa3yrTcs: 2. Xupbl.

3. OHepruio.
4. Yrnesogpbl.

S K opraHomgam KneTku 1.Jlnzocomel.
\ABymMeMOpaHHOro 2. MutoxoHgpun.
CTPOEHUSA OTHOCAT: 3. Pnbocombl.

__I\ :i _W A‘.X 4. SI_IC.

6 Onpegenute cTpyKTypy|1. annapat Monbaxm
KNneTkn, n306paxeHHyto Hal2. MmembpaHa KNneTku ¢
pUCYHKe TNIMKOKareKkcom

3. MembpaHa KneTku ¢
KIETOYHOMN CTEHKOM

4. aHponnasmaTuyeckas
ceTb

7 K opraHovaam KneTku 1.JInzocomsl.
\AByMeMbpaHHoro 2. MutoxoHgpuu.
CTPOEHMWS OTHOCAT: 3. Pubocombl.

4. 3MC.
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Bonpoc

OcyLecTBUTE MHOXECTBEHHBIN BbIGOP
(aBa BepHbIX OTBETa U3 LLEeCT)

HazsoBute yacTtum
xnoponnacTa, roe
npoucxoant

YcTtaHoBuTE COOTBETCTBME MEXAY

YcTaHoBute
COOTBETCTBUNE MEXAY
PUCYHKOM C
n3obpaxeHnem

YcTaHoBuUTe npaBUIibHYIO nocnenoBaTesibHOCTb

10 Mpouecc cnHTe3a 6enka
NMpoxoauT criegytoLime

aTanbl:

JlabopamopHas pa6oma Ne 3

BapwaHTbl OTBETOB

Ctpoma.

Pu6ocomsl.

I"paHbl.

Tunakouapl.
BkntoueHusa kpaxmana.
KonbueBas OHK.

MwuToxoHgpus
Mapkasa 3MC
Mnactnpa
Annapat "onbaxm

TpaHckpunums Beixog
nPHK n3 sagpa B
uutonnasmy
O6pa3zoBaHue
KoMrifiekca
Pubocoma-nPHK
J[JocTtaBka aMUHOKMUCNOT

«[nasmonus u densasmosius 8 Klemkax pacmeHul»

TeopeTnyeckas 4Yactb

lMnasmonna — 9TO oTaeneHue npoTonfacrta (XMBOe COAEpPXUMOE pacTUTENbHOW KIeTkKu) oT
KNEeTOYHOW CTEeKU pacTUTEeNbHOM KNeTKM BcneacTtBue notepu Bogbl. OBbIYHO Mpolecc nnasmonuaa
obpaTM 1 He NPUUYUHAET 3HAYUTENBHOTO Bpeaa kneTtke. BoccTtaHoBneHne obbema LMTOMNasmMbl A0
NCXOOHOro YPOBHSA MpU MEpeHoce KMEeTOK B YMCTYIO BOAY MM pacTBop C 6onee BbICOKMM BOLHbLIM

noTeHumnas oM Ha3bliBalOT Aenna3mMmosin3oM.
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N

JlabopaTopHoe M3y4yeHune npouecca nnas3mMonin3a Ha NMpuMepe PacTUTENbHbIX KINETOK KOXULPbI
fniyka, MO3BOMAET W3Yy4MTb OCHOBHblE CBOMCTBA KNETOYHOM MeMOpaHbl, a TakXe MpoBECTU
CpaBHUTENbHbIN aHanNn3 Mexay KrneTkamu pacTeHUN U XUBOTHbIX.

[na u3yyeHus nnasmonu3a MOXHO MCNonb30BaTb pa3Hble copTa nyka (6enbil u KpacHbin). B
3aBUCUMOCTM OT BbIBpaHHOro copTa onpeaenseTca HeobxoAMMOCTb NCNONb30BaHNUs KpacuTtens. Ecnu
ONA NpUroToBfieHMA MUKporpenapaTta UCMNonb3yeTca KpacHbI COpT Nyka penyatoro (Alllurcepa), T0
KpacuTenb He HyXeH. Bo BTOpom cnyyae korga ucnonb3yeTca Genbiid COpT fyka, Jydylle BCEro
roTOBMTb BPEMEHHbIE npenapaTbl, ¢ AobaBneHMemM Koga B WCXOAHLI BOOHLIM pacTBop. [Ons
BM3yanusauuy nna3monusa B kKnetke ncnonb3ytoT pacteop NaCl B Manbix KOHLEHTpauusx.

MpuunHon nnasmonusa ABMASETCA MNOHMXEHWE BOAHOrO MOTEHUMana pacTBopa, B KOTOPOM
HaxoAaTCs KNeTku nyka. B cnencreune yero Boga NnokKnaaeT Nnpeaernbl KNeTKU U NpoTonnacT OTCTaeT oT
KNEeTOYHON CTeHKn. Ecnu BOAHBLIM NOTeHUMan KNeTKu W pacTBopa BbIPOBHATb, TO MNpOTONnacT
BOCCTAHOBWUT CBOM 06beM ¥ npousongeT gennasmonus. [pu nNpogonXuTenbHOM Mna3Monuse
BO3MOXHO HapyleHWe npoHULAeMOCTM MemMbpaH KNeToK W KaK CleAcTBUe, OTCYTCTBUE
Aennasmosnusa.

[MpakTnyeckasa Yyactb

Lenb pabomsbi: N3yunTb CBOMCTBO MOMYNPOHULLAEMOCTU KIIETOYHON MeMOpaHbI.

O6opydosaHue u mamepuasibi: NpegMeTHbIE CTEKA, NOKPOBHbIE CTEKNA, NpenapoBanbHas urna,
NUHUET, NUNeTKa, pacTBop noaa, pacteop NaCl, puctunnupoBaHHasa Boaa, unbTpoBanbHasa bymara,
MMWKPOCKONM, COYHbIE YeLlym nyKa.

TexHuKa 6e3onacHocmu:

1. TNepepn Havanom paboTbl ocBO6OANTE paboyee MeCTo OT NOCTOPOHHUX NPeaMeTOB.

2. Cobnopante OCTOPOXHOCTb Npu paboTe C npenapoBarnbHbIMWM UrMamun, NpeamMeTHbIMU U
MOKPOBHbIMW CTEKNaMK BO n3bexaHne yKonos 1 NOpe30B.

3. He ponyckainTe nonagaHusa KpacuTens Ha KoXy, rnasa v ogexay.

4. Mpuctynante K paboTte Tonbko Toraa, korga ybegmrecb B MCMPaABHOCTU MUKPOCKOMa. TOYHO
BbIMONHANTE YKa3aHns yuntens npv pabote ¢ HUM B OTHOLLEHUW NopsaaKa AevCTBUN.

5. TMlo okoH4yaHun paboTbl NpuBeanTe B NopsaaoK pabodee MecTo.

lMopsadok nposedeHusA 3KchepumMeHma:

MpurotoBneHwe MukKponpenapaTos

1. Ha npeameTHOe CTEKNO HaHeCcTu Kanmio BOAbl C MOMOLLbI0O aBTOMAaTU4ECKOro 4o3artopa uiu
0ObIKHOBEHHOW MUNETKM.

2. HeobxoavMmo oTAenuTb TOHKYHO KOXHULY OT YeLlyu fyka.

3. NMomecTuTbB Kannio BOAbl HA MPegMETHOM CTeKIe KOXWLy Jlyka U akKypaTHO pacnpaBuTb
npenapoBasibHOM UMNON, HAKPbITb MOKPOBHBIM CTEKIIOM.

4. Hactporite mukpockon. CTOnMMK [OmkKeH ObiTb OnyLleH, CBET COKycuMpoBaH B OKynspe,
AnadparmMa nosIHOCTbLI0 OTKPbITA, YCTaHOBEHO Manoe ysennyeHue (4x10).

5. PaamecTtute mmkponpenapaTt Ha NpeaMETHOM CTOSIMKE U NogHMMUTE ero Ao KoHua. NMpu aTom
crnepute, YTobbl MOKPOBHOE CTEKNO U OOBEKTUB HE COMPUKOCHYITUCH.

6. nMags B okynsp, MeAfEHHO C MOMOLLbIO MaKpOBUHTA ONyCKanWTe CTONUK 40 NOSBEHNS YETKOro
n3obpaxeHus.

7. PaccmoTpuTe COCTOsIHME MpoTomMsiacta Mo OTHOWEHUIO K KIETOYHOM cTeke npu 60onbLioM
yBennyeHun (10x10), ncnonb3lys MMKPOBUHT AS19 HACTOMKU Pe3KOCTU. 3apucynTe MuKpornpenapaT C
0603HavYeHneM BCcex BUOUMbIX OPraHOMAOB KIETKU UCMONb3ysi pUCYHOK N2:.

8. MNpoussegute nnasmonua: kanno pacteopa NaCl nuneTkon nepeHecTn K Kpak MOKPOBHOMO
CTEeKnNa, a C MPOTUBOMONIOXHOW CTOPOHbI OTTAHYTh XUAKOCTb (hMNIbTPOBAHHOW ByMaroi.

9. PaccMoTpuTe M3MEHEHUs, Npou3oLlefline B KMeTKax, TakxkXe npu OOMbLIOM YyBeNnMyYeHnn
(10x10). 3apucynte mukponpenapat UCnonb3ys pucyHok Ns 2.
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10.MponsseanTe aennasmMonus: Kanmo AMCTUNNMPOBAHHOW BOAbl HAHECUTE Ha Kpal NMOKPOBHOIo
CTEKNa, a C NPOTMBONONOXHOW CTOPOHbI HEOOXOAMMO OTTAHYTb XWUJAKOCTb (OUNbTPOBaHHON BGymaroi.

11.CpoenanTte onucaHue MpoLIECCOB, MPOUCXOAALMX B KNETKax B TUMNEpPTOHUYECKOM W
rMNOTOHMYECKOM pacTBopax.

Obparurte BHuMaHne!

B pamkax LiKonbHO nabopatopHoit paboThl yaobHee BCEro NCNonb30BaTh KPacHbI COPT NyKa,
He TpaTa Bpems Ha NpuUroToBrieHMe pacTBopa C Kpacutenem. Ecnu Bbl pelunte pabotaTh ¢ 6enbim
COPTOM NyKa, TOANS NPUroToBNeHNe LIUTONOrMYecKoro KpacuTens K 5 Mn BogHoro pacteopa fobasbTe
2 kannu pactBopa ihopga. [Ons Toro, 4tobbl Mpou3oLllen npouecc Aenna3mMoninsa sydle BCero
MCMNonb30BaTb pPacTBOP AUCTUNNMPOBAHHOW BOAbl, HO €CnM ee HEeT, MOXHO WCMonb30BaTh
BOZOMNPOBOAHY!HO.

MNpepncTaBneHve pe3ynbTaToB HAbnAEHNN

Puc. 43. Koxuua nyka

BbiBOAbI.

CdopmynunpyinTe BbiBOObI MO BONPOCAM.

1. Kakne nameHeHusa NpoucxoasaT C NpoTonacToM pactTutenbHon knetku B pacteope NaCl?

2. Kakue nameHeHusi NpoucxogaT C KNeTKoW B AUCTUANMPOBaHHON Boae?

3. bnaropapsi Kako 0CO6EHHOCTUN KITETOYHOW CTPYKTYPbl, COXpaHSIeTCA hopMa pacTUTENbHOM
KNeTKn B npouecce nnasmonusa?

KOHTPOIIbHBIE BOMPOCHI.

1. B kakom pacTtBope 06beM npoTonacta yMeHbLUAeTCs:
) M30TOHUYECKUNA;
) TMNOTOHWYECKNIA;
) TMNEePTOHNYECKUN;

r) pacTBOp He BNUSET.

[MpaBunbHbIN OTBET: B.

2. Hanuuune kakoro opraHouga obecrneynBaeT coxpaHeHne hopmMbl pacTUTENBHON KNETKM Npu
notepwu Bnaru:

a) Bs3Kasa uMTONNa3Mma;

6) nna3monemma;

o O o
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B) nnactugpl;

r) KNeTo4Hasi CTeHKa.

MpaBWnbHbIA OTBET: T.

3. Kakue otnuuns nmeet o605o4ka pacTUTENbHON U XUBOTHON KNETKU. YKaXNUTe He MEHee 2-yX
0CcobeHHoCTEN:

OrtBeT:

1. Y pacTuTenbHON KNeTKn MMeeTcsl KNeTo4YHas CTEHKAa U3 LLeNmono3bl U NNasmMoaecMbl, KOTopble
00beAMHAIOT COAEPXMMOE BCEX NPOTOMNNACTOB PACTUTENbHbIX KIETOK.

2. Y XMBOTHOW KNETKN UMeETCs IMMKOKANMKC Ha NMoBepXHOCTM MeMbpaHbl, a KNeToYyHasl CTeHKa
OTCYTCTBYeET.

JlabopamopHas paboma Ne 4

«0cobeHHOCMu pa3sumus cnNoposbiX pacmeHul»

TeopeTnyeckada Yyactb

KU3HEHHbIN LMK nanopoTHMKa (MpuUMep: LWWUTOBHWUK MYXCKOW, nat. Dryopteris filix-mas)
npeacTaenseT coboit YyepenoBaHue 6ecrnonoro 1 NonoBoro NOKONeHW. [JJOMUHUPYIOLLMM NOKONEHNEM
ABnseTca cnopocuT. Ha cneumann3npoBaHHbIX JIMCTbSAX — BalX, pa3BMBAOTCA COPYCbI (CKOMMEHNs
CropaHrnes). OTW CKOMMEHUs1 HaxXoOATCSA Ha HUXHEN CTOpOHe Bawu. B cnopaHrusax nytem menosa
cdopmupytoTcsi cnopbl. C MOMOLLLIO KOMNbL@ CMOPaHIrvsa cnopbl pa3bpackiBaloTcst U B 6naronpusaTHbIX
ycrnoBusix npopactatT. 3 cnop pa3BuBaeTcs MONOBOE MOKOMEHWe (3apoCcTok), NpeacTaBreHHoe
3eNeHon NNacTUHKON auamMeTpoM OKono 1cM. 3apoCTOK He pacuiieHeH Ha opraHbl U He UMEeeT KOPHeN
(ecTb pu3onabl). Ha HUXHeN CTOpoHe 3apocTka POPMUPYHOTCH MYXCKUE U XEHCKME MOSI0Bble€ OpraHbl
(aHTepugnn 1 apxeroHuun), B KOTOPbIX MWTO30M pa3BuBalOTCA rameTtbl. OQHUM M3 BaXHENLWUX U
HeobXoAMMBbIX YCNOBUIA ANs CIIUSHUS MOSIOBbIX KNETOK ABnseTcs Boga. bnarogapsa kanenbHow Bnarw,
crnepmaTto3onabl NepensbIBaloT K apXeroHNsiM 1 ONsioA0TBOPAIOT ANLUEKNeTKY. M3 obpasoBasLuencs
3UroTbl pasBmBaeTcsa Monoaon cnopodout. Monogon 3apoabill NOTPedbnsaeT nuTaTernbHble BEWECTBa
13 3apocTKa A0 Tex nop, noka y Hero He ccpopmMmnpyoTcs COBCTBEHHbIE NINCTbS Y KOPHMU.

INabopaTtopHoe n3yyeHne LuKNa pasBUTMSA NaNoOpOTHWMKA, MO3BONSAET HarfsgHoO pa3obpaTb Bce
OCHOBHble  CTaguMuM  pa3BuTUS  pacTeHus. [losBnseTcs  BO3MOXHOCTb  BbISIBUTb — YepThl
MOp0-aHaTOMUYECKOr0 CXOACTBA C HU3LWMMU pacTeHMAMU, a Takxe onpeaenntb apomopdosbl,
BrepBble MOSBMBLUMECS Y CMOPOBbIX pacTeHUn. [NpaKTMKO-OpMEHTUPOBAHHbLIN MOAXOA CMOCcOobCTBYET
Hambonee Ka4yeCcTBEHHOMY pa3bopy JaHHOW TeMbI, NPV NMOArOTOBKE K 3K3aMeHaUMOHHbIM paboTam.

[MpakTu4eckas Yactb

Lenb pabomsbi: n3yunTb pa3BuUTME CNopoduTa u rameTouTa CrnopoBbIX pacTEHWN.

O6bopydosaHue u Mmamepuasbl: NPEeOMETHble CTeKa, TMOKPOBHbIE CTeKna, HOyTOyK,
OGUHOKYNAPHBIN MUKPOCKOM, Kamepa, Mpenapar CropaHrnii NanopoTHMKa, Npenapar nonepeyHbIn cpes
nMcTa NanopoTHMKa, NpenaparT 3apoCTOK NanopoTHMKa.

TexHuKa 6e3onacHocmu:

1. Mepep Hayanom paboTbl ocBoboAUTE paboyee MeCTO OT MOCTOPOHHUX NPEAMETOB.

2. Cobnogante OCTOPOXHOCTb Mpu paboTe C NpegMeTHbIMM U MOKPOBHLIMK CTEKMaMu BO
n3bexaHne Nopes3os.

3. MpucTtynanTte K paboTe TONbKO Toraa, Koraa ybegutechb B UCMPaABHOCTU MUKPOCKona. TOYHO
BbIMOMHANTE YKa3aHus yuntens npy pabote ¢ HUM B OTHOLLEHUW NMOpsaKa AeACTBUN.

4. Tlo okoH4YaHuu paboTbl NpUBEANTE B NOPSAAOK paboyee MecTo.
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Mopadok nposedeHuA 3kcnepuMeHma:

PaboTta ¢ Mukponpenapatamu:

1. Hactpovite mukpockon. CTonuk pomxeH ObiTb onylieH, cBeT COKycMpoBaH B OKynspe,
AunacbparMma NonHOCTbLIO OTKPbITa, YCTaHOBMEHO Manoe yeenudeHue (4X10).

2. Pasmectnte mukponpenapar Ha NpeAMETHOM CTOMNMKE N NOAHUMUTE ero Ao KoHua. MNpu aTom
cnepute, YTobbl MOKPOBHOE CTEKIO U OOBEKTUB HE COMPUKOCHYIUCH.

3. naga B okynap, MeOfieHHO C MOMOLLBID MaKpOBUHTa OMyCKamTe CTOMMK A0 MNOSIBNEHMA
YETKOro M306paxeHus.

+. PaccmotpuTte mukponpenapat npu 6onbliom yBenudenun (10x10), ncnonb3yst MUKPOBUHT AJ1si
HacTOMKN pe3kocTu. N3yunte mopdonornyeckme oCobEHHOCTU CTPOEHUS CMOPAHrUsi MNAanopoTHUKA.
BbinonHute 3agaHune N2 2 (nyHKT Ne1—4).

. [NpoBeanTe cMeHy MuKponpenapata. HeobxogMmo onycTutb NpeAMEeTHbIW CTONMWUK, OTXaTb
nanku ukcaumm MpeaMETHOrO CTeKna M aKKypaTHO 3a OOKOBble CTOPOHbI CTEKMa W3bSTb
MUKponpenapar.

s. YCTaHOBWTE crneaytowmin Mukponpenapat, Ha 6onbwom ysenuueHun (10x10) paccmoTpute
CTPOeHue Baln nNanopoTHuKa. BeinonHute 3aganne Ne2 (nyHKT N2 5—).

7. YCTaHoBUTE crnefymoLwmin MukponpenapaT, Ha 6onbwom ysenuueHun (10x10) paccmoTpute
CTPOEHMe 3apocTka NanopoTHUKA. BeinonHuTe 3agaHne N23.

s. CpoenanTte onucaHve MpOLECCOB, MPOMCXOAALLMX B CTPYKTypax ManopOTHUKA Ha pasHbIX
CTagmMAX XMU3HEHHOrO LuKra.

Obparute BHUMaHne!

XPOMOCOMHbI HABOP HOXKM, KOSIbLLa CMOPaHIus, MaueHTbl, MHAY3USA U Baln aUNnongHbin (2n), a
crop rannongHolin (n).

lMpepcTaBneHue pe3ynbTaToB HAbMOAEHUN

3adaHue 1.

Cpaenante coOTBETCTBYIOLIME NOAMUCH.

O N BWN|-
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»»

3apaHue 2.
PaCCMOTpI/ITe MUKponpenapaT CrnoporoHna mn cp,ena|7|Te cneaywouime nognucu: HoXKa CcnopaHrud,
KOJbLO CnopaHrna, yCtbe, cnopsobl, nnaueHTa, I/IH,EI,y3I/II7I, cnopaHrum, Banq.

CI'IOpaHFI/II/I nanopoTHUKa

1) 2) 3) 4)

o) 6) /) 8)

3apaHue 3.
PaccmoTpute Mukponpenapar 3apoCcToK NanopoTHUKa U MMKpodgoTorpacmo Monogoro cnopodgura.
Cpenaiite crnegytowme NOANUCK: CIOEBULLE, PU30MAabl, apXETOHUN, aHTEPUOUN.

3apoCToK NanopoTHUKa Monogown cnopodut

1) 2)

3) 4)

Bbiso0bi:
1. KakoBa pyHKUMA MHOYy31A?
2. [Ans yero Heo6Xo0AUMO KOSbLIO CrOpaHrns?
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s, [,4e obpasytoTca rameTbl y NanopoTHUKA?

4. Kak nponcxoguT nonoBoe pa3mMHOXEHME Yy NanopoOTHUKOB?

s. [,7e 0b6pa3zyloTcsa crnopbl y NanopoTHUKa?

. [geobpa3yeTcsa 3apofblll HOBOrO pacTeHUs Y NanopoTHUKa?

KOHTPOIIbHBIE BOMPOCHI.

1. OnpeaenuTb XPOMOCOMHbI Habop 3apocTKa nanopoTHUKa?

OTBeT: rannongHeln (n).

2. Bce npuBeaéHHble HMXE XapaKTepPUCTUKW, KpPOMe [ABYX, WCMNOMb3yKT AN OonucaHus
XW3HEHHOMO UMKIa nanopoTHuka. OnpegenvTte OBE XapakTEpUCTUKM, «BbiMagatowme» u3 obLiero
crmcka.

—

COpyCbl NMPUKPbITbI HAY3NEM

)
2) 13 cnopbl pa3BMBaETCA NPeapoCTOK (NPOTOHEMA)
3) cnopaHruu pa3BnBalOTCA Ha Banax
4) apxeroHWM n aHTepuauM pas3BMBAKOTCH HA pa3HbIX rameToduTax
5) u3 cnopbl pa3BMBaeTCA 3apOCTOK

OtBerT: 2, 4.
3. YcTaHOBUTE COOTBETCTBME MeXAY CTPYKTypamu nanopoTHMKa M HabopoM XpoOMOCOM: K
Kaxaon nosuuuun, JaHHou B MepBOM CTonbue, noabepute COOTBETCTBYHOLLYIO MO3ULMIO U3 BTOPOro
crton6ua.

CTPYKTYPbI MAMTOPOTHUKA HABOP XPOMOCOM

A) Baus 1) rannongHbIv
B) pusongpl 3apocTka 2) pMnnongHbIn

B) knetkn

KopHeBwuLLa M) KneTkn
apxeronusa [J)cnopa
3anuwunTte umdpbl B Tabnuuy nog COOTBETCTBYOLMMY OyKBaMu.

A) B) B) ) 0)

JlaboparopHas pabora Ne 5
«CpaBHNTE/IbHAA XapaKTEPUCTIKE OGHOKIIETOYHbBIX OPraHu3MOoBy

TeopeTnyeckne ceegeHns

K npoctenwmnm OTHOCATCA OAHOKIETOYHblE€ OpraHu3mbl. BcTpeuyaloTcs nmpakTudeckum BO BCEX
cpepax obuTtaHusA: BogHas, NoyuBeHHas, opraHu3mMeHHas. Pa3mepbl Tena MoryT CMnbHO BapbuMpoBaThb,
Hanbonee mernkne 6ypyT 2—15 MKM, 60nblwmHCTBO OT 50 A0 150 MKM, a eCTb HacTosILLME KTUraHTbIY.
NHdby3opun popa Busaria okono 1,5 mm B AnuHy, rperapuna Porospora gigantea oo 1 cm, a pakoBuHbI
HOKOTOpbIX (popamnHucpep pocturaoT pumameTpa 56 cm. Knetka npoctenwero dasnsetcs
CaMOCTOATENbHLIM OPraHN3MOM, KOTOPOMY CBOWCTBEHHbI BCE XU3HEHHbIE (DYHKLMW: OOMEH BELLECTB,
OBUXEHNE pa3gpaxvMocTb, pa3MHoxeHne. OouH 3 Kputepues, Mo KOTOPOMY KraccudpuumpoBanm
npocterwmx 6bin1 cnoco® wux nepeasuxeHus. [BUXeHue  OOHOKMETOYHOrO  OpraHu3Mma
OCYLLLeCTBMAETCS C MOMOLLbI pa3HbIX OPraHOMAOB U BbIPOCTOB LMTOMMasMbl. Y CapkodoBbiX AN
nepeaBUXEHNA 1 3axBaTta NULLM Npyu Heo6xoaUMOCTH 06pas3yoTCsa NOXHOHOXKN — ncesaonoann. OHn
npeacTaBnaT cobor BbIPOCThI LMTOMNAa3Mbl, YKPENSEeHHbIe BOMOKHaMU uutockeneta. XryTMkoBble
nepeaBuUraldTCa C MOMOLLBK OAHOTO WNM HECKOMbKUX XIYTMKOB, a WHdy3opun — 6Gnarogaps
MHOIFOYNCEHHBIM PECHUYKAM.

BaxHenwnm ycnosuem Ana XM3HU NPOCTENLLNX OPraHN3MOB SIBMSIETCH Hanuume XWAKOM cpenpl
(Bopa, Brara no4sbl, KPOBb, MEXKIIETOUHASA XUAKOCTb 1 Ap.). BonbMHCTBO U3 HUX —
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CBOOOOHO XMBYLLME OPraHU3Mbl, XapakTepu3ylolmMecs pasnuyHbiMU crocobamu nepeaBuxeHus.
Takxe B npupoge BCTpevalTcsa U napasutnyeckue rpynnbl. MHorne na HMX Bo3byauTenu TaXenbiX
3aboneBaHuin yenoseka, Hanpumep, Plasmodium, Bbi3biBalowmini 6onesHb (Mansipusi), youswas no
cpefHuM oueHkaM borblue fnogen, Yem nobas gpyras.

[Ona n3yyeHnsa NpocTenLIMX MOXHO WCMONb30BaTb MOCTOSIHHbIE MUKpoOMpenapaTtbl, a Takxe
paccmaTtpuBaTb BOOHblE pacTBOpbl U3 MNPUPOAHbIX BoAoeMoB. bnarogapsi MKCUpoOBaHHbLIM
MUKponpenapaTtaMm BO3MOXHO pPacCMOTPETb BHYTPEHHIOW  CTPYKTYpPYy KNETOK NPOCTEenLmnX
OpraHM3MoB, OJHAKO BpPEMEHHble MMKporpenapaTtbl MOryT OblTb MPUrOTOBMEHbI KaK YYeHUKaMu Ha
3aHATMAX, TaK U YYUTENAMU NPU NOATOTOBKE K 3aHATUAM. [N NpUroTOBIEHUS MUKPOMpenapaToB C
XMBbIMW OpraHu3Mamu yaobHee BCEro MCMnonb3oBaTb BOAY W3 MPYAOB WM 03ep C OpraHU4eckomn
B3BECHI0.

MMpakTuyeckas Yactb

Lenb pabomsbi: N3yunTb 0COBEHHOCTU CTPOEHUS U XUIHEAEATENBHOCTU NpoCTenwnx {Protozoa).

O6opydosaHue u mamepuasibi: NpegMeTHble CTEKNa, MOKPOBHbIE CTEKna, MpenapoBasibHas
urna, NUHLET, nMneTka, dunbTpoBanbHas 6ymara, MUKPOCKOT, MUKponpenapar
UHy30puna-TydenbKa, 3BrieHa, MEPHbIN CTakaH ¢ BOAOW U3 NpUpoaHOro BOAoema, BaTa.

TexHuKa 6e3onacHocmu:

1. MNepepn Hayanom paboTbl ocBOOOAMTE paboyee MecTo OT MOCTOPOHHMX NPeaMETOB.

2. Cobrnitopaiite OCTOPOXHOCTb Mpu paboTe C npenapoBasibHbIMKU UrNaMu, NPeaMETHbIMU |
NMOKPOBHbIMW CTEKNaAMK BO n3bexaHne yKonoB U NOPE30B.

4. Mpuctynante K pabote TONbKO Toraa, Korga ybegutech B MCMPaABHOCTU MUKPOCKona. TOYHO
BbIMOJIHANTE yKa3aHWUS yunTens npy pabote ¢ HUM B OTHOLLEHWM NMOPsiAKa AEACTBUN.

5. TMo okoH4yaHuM paboThbl NpuBeanTe B NopsAaoK paboyee MecTo.

lMopAdoKk nposedeHuA 3KchepuMeHma:

Yacmb 1.

[TpurorosrieHne BpemMeHHbLIX MUKPONPENaparos (fipn pabore C roToBbIMU MUKPONPErnaparamm
repexoanTe cpasy Ko BTOpOU Yactu paborbl)

1. Ha npegmeTHOe CTEKNO HaHECTW Kanmw BOAHOro pacTBopa (BOAOEM, akBapuym K gp.) C
MOMOLLLbIO OOLIKHOBEHHOW MUMNETKM.

2. MNomecTuTe B Kanio BoAbl Ha NPeAMETHOM CTEKIIE HECKOSBbKO BOSIOKOH BaTbl, 3aTEM aKKypaTHO
pacnpeaenuTb X Mo Karnse npenapoBasnibHON UMON N HAaKPbITb MOKPOBHbLIM CTEKITOM.

3. HactpoinTte mukpockon. CTOnMK [OSXeH ObiTb OnyLlieH, CBeT COKYyCUpOBaH B OKYmspe,
Anadparma NnosIHOCTbLI0 OTKPbITA, YCTaHOBNEHO Manoe ysennyeHue (4x10).

Obparurte BHUMaHne!

[lnsi NpuroToBneHMs BPEMEHHbIX MUKPOMNpenapaToB C MPOCTENLLIMMN, MOXHO UCMOJIb30BaTh He
TONbKO BOAY M3 BOOOEMOB, HO 1 aKBapMyMHYl0 Bogy Miun pa3secTn B 50 Mn BOAONPOBOAHON BOAbI
CTONOBYIO JIOXKY LBETOYHOrO rpyHTa (M3 ropluka B KOTOPOM AaBHO Npou3pactaeT pactenue). Jydwe
Cpasy NpUroToBUTb 5 s NPEAMETHBLIX CTEKOJST HA KOTOpbIE Bbl HAHECETE Karsn BOAbl, YTOObI YBENMUNTL
LWAHCbl Ha HaxoxaeHue npocTenwnx. BaTHble BOMOKHa HeobXoouMMbl O YMEHbLUEHUS CKOPOCTU
nepenBuXeHNss OpraHM3mMoB B Kansne Boabl. Ecnu aTo He nmomoraeT, ¢ nomMoLlblo prnbTPoBanbHOM
6ymaru Hy>XKHO YMEeHbLUUTb 00 bEM XUAKOCTH.

Yacmeb 2.

Pabora ¢ mukporipernaparamu
4. HactpoinTte Mmukpockon. CTonuK [onxeH OblTb OnylleH, CBeT CGOKyCUpOBaH B OKyIsipe,
Avadparma nosIHOCTbI0 OTKPbITa, YCTaHOBEHO Manoe ysenunyenue (4x10).
5. PasmectuTte Mukponpenapar Ha NpegMETHOM CTOSNMKE M NOAHMMUTE ero o KoHua. [Npu atom
crnepute, YTobbl MOKPOBHOE CTEKIO Y OOBEKTUB HE COMPUKOCHYIIUC.
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6. Mnagsa B okynAp, MeAneHHO C MOMOLLBID MaKpOBUHTA OMycKamTe CTOMMK A0 MOSIBNEHMUSA
YETKOro M306paxeHus.

7. PaccmoTpuTe Mukponpenapar. Hanante KneTku npocTenLumx.

8. PaccmoTtpute CTpyKkTypy KneTok npu 6onblwom ysennyennn (10x10), ncnonbaya MUKPOBUHT
OJ1s1 HACTOMKM pe3KocTU. 3apucyinte CTPOEHWE 3BINEHbI B COOTBETCTBYHOLLEN Suelike Tabnmupbl N 1.

9. MNpoBeamnTe cMeHy MukponpenapaTta. HeobxogmMmo onycTutb NpegMEeTHbIN CTONUK, OTXaTb
nanku dukcaumm npeaMeTHOro CTekna M akkypaTHO 3a OOKOBble CTOpPOHbI CTekna W3bATb
MUKponpenapar.

10. YcraHoBuUTe cnepyowmini Mukponpenapart (MHdy3opua-Tydenbka), Ha 60nbLIOM yBENUYEHUN
(10X10) paccmoTpuTe CTpoeHue opraHu3ma. 3apucymnTe MHGY30pUK B COOTBETCTBYHLLEN AYenKe
Tabnuubl Ne ;.

11. MNMpoBeanTe cpaBHUTENBHbINA @aHaNM3 CTPOEHUSA KINETOK MPOCTENLLNX OPraHU3MOB U 3anosIHUTE
Tabnuuy Ne3, onupasch Ha pucyHku Ne 1-3.

MNpencTaBneHve pe3ynbTaToB HAbNAEHN
3adaHue 1.
1. PaccmoTpeTb  MuKponpenapaTtbl  OOQHOKMNETOYHbIX  OpraHM3MoB W BbISBUTb KX
CTPYKTYPHO-PYHKLIMOHambHbIE 0CO6EHHOCTU. 3anonHnUTL Tabnuuy Ne 1.
Tabrmuya !® 1
«CTpoeHue npocTerLnX OpraHN3MoB»

PucyHok Mukponpenaparta OnucaHune KneTouHbIX CTPYKTYp

3BrnexHa

NHy3opua-tTydenoska
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Mcnonb3ys maTepuanbl y4ebHUKa U TeOPETUYECKYH0 YacTb JaHHON paboThl 3anonHuTe Tabnuuy
Ne ..
Tabrmya Nez
«OCcOo6EeHHOCTU XUIHEAEATENbHOCTU NPOCTENLLIMXY.

MpocTteinune Popma Tena Twn nutanmsa lMepensnxeHue
Ameba 06blKHOBEHHas

3BrneHa 3eneHas

NHdy3opua-Tydenbka
3. CpaBHMTE OOQHOKNETOYHbIX OPraHU3MoB Mo pucyHkam Ne1-3 (Hanuume unm oTcyTCcTBUe
npu3Haka 0603HaubTE 3HAKOM + UK ) 1 3anofHuTe Tabnuuy Ne3

Puc.1. Ameba Puc. 2. OBrneHa Puc. 3. NHdy3opus

Tabnya Nes

«CpaBHVITeJ'IbHaFI XapakKTepucrtuka oaHOKJ1€TOYHbIX».

OpraHusmbl

Mpu3Haku ana cpaBHeHUA AMeba

3BrneHa 3eneHas MNHdy30pus - esibka
obbIKHOBEeHHas ty3opust Ty

Kneto4yHas membpaHa

Lntonnasma

Anpo

MuuweBapuTenbHasa Bakyosb

CokpaTtutesnibHas Bakyosib

Mnactuapl

CBeTOYYBCTBUTESNbHbIA  F1a30K
(cturma)

OpraHenn bl ABNXEHNA

BbisoObi:

1.4T0 06LLLEero y OQHOKNETOUHbIX XUBOTHbIX?

2.4emM oHM oTnMyaloTCca n3yyaemble 06 bEKThI?

3.Kakue cyLecTByOT opraHesnsibl nepeaBuXeHns y NpocTenmnx?
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4. C nomoLbto Yero oCyLLEeCTBISIETCA OCMOPErynsaumns y npocTenmnx?
5. Kak pasnunuatotca nccnenyembl € 06beKThl MO TUMY NUTaAHWA?
KoHmposibHble 8onpochi:
1. Kakne 4yepTbl CTpoeHnss MHAY30pUKn-Tydenbkn CBUOETENLCTBYIOT 06 YCNOXHEHUN CTPOEHUS
JaHHOro opraHu3ma no CpaBHEHUIO C APYIMMU N3yYaeMbiMy OpraHu3mamm?
OTBeT: AAepHbIA oyannam, HECKOSIbKO COKpPATUTESIbHbIX BaKyomnew, TPUXOLMUCTbI (KaK 3NeMeHT
OXOTbl UK 3aLLMThl), NopoLmLa.
2. TllepenBuxeHne amMébbl OCyLLECTBMAETCHA C MOMOLLBIO:
napanogumn
ncesogononumn
pecHUYeK
XryTUKO
OtBerT: 2.
M3 nepeyuncreHHbIX OpraHona0B UMEKTCA Y MHY30pUn U OTCYTCTBYIOT Yy amelbl
Aapo
PECHNYKMU
TPUXOLMCTBI
JIOXHOHOLLKM
nueBapuTenbHasn Bakyoslb
nennukyna
. nopowwuua
OTBeT: 2, 3,6, 7.
3. YcTaHoBWUTE COOTBETCTBME MEXAY OpPraHM3amMaMm U UX XapakTEPUCTMKOM: K KaXaon no3uumm,
[aHHON B NepBoM cToNbLEe, NoadepnTe COOTBETCTBYHLLYHO MO3MLIMIO U3 BTOPOro ctonbua.

Nookwh=wo hwdh =

XAPAKTEPUCTUKA OPIrAHN3MbI
A) nnactubl 1) OBrneHa
B) sagepHbIn ayannsm 2) Nndpyzopus
B) pecHuukmuIN)
cturma [1)
XryTUKN

3anuwunTe undpsbl B Tabnuuy Nof COOTBETCTBYHOLLMMU BYKBaMU.

A) B) B) B [)
OrtBer:

A) B) B) M) [)

1 2 2 1 1

JlabopamopHas pa6oma Ne 6

«0cobeHHOCMU BHYMpeHHe20 cmpoeHus 0oxdesoz2o Yepss» TeopeTnyeckas

yacTtb

CemeinctBo poxaeBblx uyepBen {Lumbricidae) BknovaeT okono 200 BuaoB, OGOMbLUMHCTBO
ABNAOTCA obuTaTensaMu NouYBbl. [JOXAEBbIMU YEPBAMMU MUTAOTCS MHOMME XMBOTHbIE: 3eMITEPONKH,
KpOThbl, NArywku, ntuupsl. Ocobo 3Ha4YMMOo BMonornvyeckoe 3HavyeHne AoXAEBbIX YepBei
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B NoyBoobpazoBaHunn. OHM 3arnaTbiBaloT ONaBLLME NTUCTbSA U NOYBY, YCKOpsASA npouecc hopMUpoBaHUS
rymycosoro cnos. [viweBapuTenbHaa cucTtemMa YyCTpoeHa Takum 06pa3oM, 4TO cnocobHa
HENTPanu3oBbIBaTb 'YMUHOBLIE KACMOThI, KOTOPblE 06pa3yloTcsa B pe3ynbTate pa3noXeHus opraHukim,
6narogapsi M3BECTKOBbIM XenesaM. B cpepHell Kulike Ha [opcanbHOM CTOPOHE pacrofioXeHa
BHYTPEHHSIA NPOAONbHAs CKNnagka — TUno3osb, KOTopasi 3HAYUTENbHO YBENUUMBAET nJoLWaab
BCAcCbIBaHNA MUTaTESIbHbIX BELWECTB B KULWIEYHUKE. CTPYKTYPHOCTb MOYBLI 3HAUYMUTESIBHO yhy4llaeTcs
nocne Toro, Kak oHa bygeT nponyLieHa Yepes KULEYHVK YepBs.

B pamkax n3y4yeHus nonepeyYyHoro cpesa AoXAEBOro YepBA MHTEPECHO NPOBECTM CPaBHUTENBbHBLIX
aHanu3 [aHHOro MuKponpenapaTa C MOMNepeYHbIM CPe30M MMOCKOro 4epBsA. ATO MO3BONSAET
npocneanTb NOsSIBIIEHNE CTPYKTYPHO-(PYHKLMOHANBbHBLIX U3MEHEHNSA B NPOLIECCEe 3BOSTOLIMM.

lMpakmuyeckasa 4acmsp

Lenb pabomsbi, N3yunTb BHYTPEHHEE Pa3BUTHE LOXAEBOrO YEPBS.

O6opydosaHue u Mmamepuasibl: OUHOKYNAPHBLIA MWUKPOCKOM, npenapat MonepeYHbln cpes
OOX/EBOro YepBs, Npenapar nonepeyHbI MNoCKoro Yepss.

TexHuKa 6e3onacHocmu:

1. MNepepn Hayanom paboTbl ocBoboanTe paboyee MeCcTo OT NMOCTOPOHHUX NPeaMETOB.

2. Cob6niopgainiTe OCTOPOXHOCTb Npu paboTte € MNpeAMETHbIMU U MOKPOBHbIMU CTEKNamMu BO
n3bexaHne nopesos.

3. MNpuctynante Kk paboTe TofbKo TOrAa, Koraa yoegutecb B MCMNPaBHOCTU MUKpOcKona. TOYHO
BbIMOMHSINTE YKa3aHUs yuntens npyu paboTe ¢ HUM B OTHOLLEHUW NOPsiAKa AEWCTBUNA.

4. Tlo okoH4YaHuUK paboTbl NpuBEANTE B NOPSA0K paboyee MecTo.

lMopAdoK nposedeHuA 3KchepuMeHma:

Pabora c mukporiperiaparamm

1. HacTtporite mukpockon. CTOnMK [oSmxeH ObiTb OnyLleH, CBET C(OKYyCUMpOBaH B OKynspe,
Anacbparma nofiHOCTbI0 OTKPbITA, YCTAaHOBEHO Manoe yeenudenune (4X10).

2. PasmecTtute Mukponpenapart Ha NpegMeTHOM CTOSMKE U NOAHUMUTE ero 0o KoHua. Npu aTom
cneguTe, YTobbl MOKPOBHOE CTEKIO M OOBEKTUB HE COMPUKOCHYJUCD.

3. 'Naaa B okynsp, MeAIeHHO C MOMOLLbI0 MaKpOBUHTA OMyCcKanTe CTOSNMK A0 NOSBIEHNSA YETKOro
n3obpaxeHus.

4. PaccmoTtpuTe MuKponpenapart npu 6onbliom ysenuyeHnn (10x10), ncnonb3ya MMKPOBUHT ANS
HACTOMKN Pe3KOCTU. M3yunte aHaToMmnyeckme oCo6EHHOCTN CTPOEHUA AOXAEBOroO YepBs. BbinonHuTte
3apgaHue Ne1i.

5. MNpoBeante cmeHy Mukponpenaparta. Heobxogumo onycTUTb NPEAMETHbIN CTONUK, OTXaTb
nankn dukKcauum npegMeTHOro CTekna M akKypaTHO 3a OOKOBble CTOPOHbI CTeKna M3bATb
MUKponpenapar.

6. YcTaHoBuUTE cnegyrowmin MukponpenapaT, Ha 6onbwom yBenuveHun (10x10) paccmoTtpute
CTpOEHne NNoCcKoro Yyepss. BoinonHuTe 3agaHne N2 2.

7. CpaenanTe BbIBOAbI MCXOAS U3 NPOAENaHHbIX HAabnoaeHNIA.

MpencTaBneHue pe3ynbTaToB HAGNAEHW
3adaHue 1.
Onpenenntb aHaTOMUYECKME CTPYKTYPbl BHYTPEHHErO CTPOEHUS AOXAEBOrO YepBS.
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BbigoObi:

1. Kakue nporpeccuBHble YepTbl pa3BUTUA XapaKTepHbl A8 A0XAEBOro 4epsa?

2. Kakue CcylweCTBEHHbIE OTINYMA HabM4aTCA MeXay MIOCKMMU U KONbYaTbIMU YepBAMU?

3. Kakoe 3Ha4yeHue Tudnosons?

4. Kakoe 3HayeHne AaHHbIX YepBen B npupoae?

KoHmpousibHble 8onpochI:

1. Kakasi cucrema BnepBble NOSIBNAETCA Y KONbYaTbIX YepBen?

OTBeT: KpOBEHOCHaH.

2. Bce npuBeaéHHbIE HUXE XapaKTEPUCTMKN, KPOME ABYX, UCMONb3YIOTCA A8 onMcaHus
noxnaesoro yepss. OnpefenvTe ABa TEPMUHA, «BblNaaaroLLmMX» U3 06LLEro cnmcka.

1) repmadpopMTHOE XNBOTHOE
) MMEET 3aMKHYTYI0 KPOBEHOCHY CUCTEMY
) ABMSETCA Napa3uToMm
) Teno pasfefieHo Ha CErMeHTbl

5) wnmeeT cneno 3aMKHYTbIA KMLWEYHNK

OTBerT: 3, 5.

3. YcTaHoBWUTE COOTBETCTBME MEXAY NPU3HaKamMu 1 NPeAcTaBUTENAMU: K KaXAoM No3vumu,
JaHHOI B NepBOM cTonbue, nogdepute COOTBETCTBYHOLLYH MO3MLIMIO U3 BTOPOro ctonbua.

A W

MPU3HAKN MPEOCTABUTENN
A) uenom 1) nnanapusa
B) npoToHedpnann 2) [oOXOEeBOW YepBb

B) nonocTb Tena 3anonHeHa napeHXmMmon

") 6ploliHasa HepBHas LlenoYka

[1) 3agHAqa Kniwka

3anuwmTe umndpsbl B Tabnuuy nog cOOTBETCTBYOLWUMN ByKBaMMU.

A) B) B) M) 0)

OTBeT:
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TOYKA POCTA EMOMOrMA

A) B) B) M) 0)
2 1 1 2 2
Tembl 4715 MPOEKTOB:

1. PereHepaTuBHasi CNOCOOGHOCTb KOMbYaTbIX YepBEN Ha NpUMepe A0XAEBOro Yepssi.

2. BnusiHWe opraHMyeckmx U MMHeparnbHbIX YA0OpEHU Ha XN3He[eaTeNbHOCTb YepBeN.

3. U3ameHeHne kayecTBa nNOYBblI B pe3ynbTate [AeATeNbHOCTW YepBeil, C NpoBeAeHUEM
BEreTaLMoHHOro onbITa.

JlaboparopHasi pabora Ne'7

«MeTtogbl UNTONIOMMYECKOro aHanu3a rnosiocTu pray

TeopeTtnyeckada Yyactb

BHYTpeHHsIs MOBEPXHOCTb LUEKM MpeacTaBnseTr coboli MHOrOCMOWMHBLIA nnacT KNetok Oyk-
KanbHOro anuTenus. OTW KNETKM HaxOAATCA Ha pasHbiX CTaamax MopdodyHKUMOHanbHoOM and-
dbepeHUMpoBKM — OT ManoaunddepeHUMpoBaHHbIX MNpealwecTBEHHUKOB B 6as3anbHoOM croe (OHM
obecrneynBaloT pereHepaLumio aNMTennsa) A0 BbICOKOCNELMANN3NPOBAHHBIX KNETOK, KOTOpblE N0 Mepe
AnddepeHLMpoBKM CMELLAIOTCA B MOBEPXHOCTHLIE Cou. bosbluas 4YacTb KNETOK MepTBbIE N UMEIOT
CUINbHO CTPYKTYpMpOBaHHOE sSi4p0. YacTb U3 HUX HecyT NMpu3Haku 6onee Unu MeHee BblpaXeHHOro
OpOroBeHusi, 0 YeM CBUAETENbCTBYET Hanuune kepatnHa. CocTosiHue KNneTok OyKKanbHOro anutenus
oTpaxaeT xapakTep NpoLLEeCcCcoB NPOUCXOAALLMX, B POTOBOW NOSIOCTU, @ TakXe K B OpraHu3me B LIENOM.

CyLLecTBYIOT pa3nnuusi No CTPOEHUIO KMETOK MO MOMIOBOMY MPU3HAKY, HanpuMep, Y XeHLWUHbI B
Knetkax OyKKanbHOro 3nNUTENWs MOXHO yBMAETb MONoBYyd X XpOMOCOMY B MHTepdasHoM fgape
(monoBon xpomaTtuH) — MIOTHbIN Y4aCTOK XpOMaTuhHa, Npunexaiumin HenocpeacTBEHHO K nepudepumn
appa (Tenbua bappa). Y Myx4unH B Hopme Tenbua bappa oTcyTcTBYHOT. B LMTONNasme XmBbIX KNETOK
MOXHO TakXe BUOETb MHOXECTBO MESKUX rpaHyn — MUTOXOHAPUA U MENKUX My3bIpbkoB. N3yveHne
OYKKanbHOro 3anuMTenus MCNonb3yeTCcs B LUTO-FEeHETUYECKUX UCCRefOoBaHMAX C LeNnblo BbiABNEHUSA
FrEHOMHbIX HapyLUEeHWUN.

KneTouHble n3mMeHeHus anuTenusa (pa3mMep KINEeTOK, XapakTep agep WM Ap.) yuuTbiBalOTCs npu
CKPVHWMHIOBOW OLEHKU COCTOAHWA 3[40pOBbf, CTpeccax, BpefdHbliXx (hakTopoB BHELWIHEN cpefpl,
comMaTnyeckown natonoruum, GronormyecKoro Bo3pacra Yenoseka.

OTOT MeTof, ABMAETCA HEWHBA3WBHbIM, MPOCTbIM W YAOOHbIM ANSi ANArHOCTUKWU COCTOSIHWS
opraHu3ma yenoseka.

[MpakTnyeckasa Yactb

Llesib paborbi: n3y4nTb MUKPOCKONMYECKNE 0COBEHHOCTUN ByKKanbHOro anMTenns YenoBeka.

ObopynoBaHne u marepuarsisi: NPeAMETHbIE CTeKa, NMOKPOBHbIE CTEKNa, MMneTka, pacTBop noaa,
hmnnbTpoBanbHas 6ymara, MMKpOCKOM, BaTHbIE ManoYvKu.

TexHuka 6e30rnacHoCTu.

1. MNepen Havanom paboTbl ocBobOAMTE paboyee MeCTO OT MOCTOPOHHMX NPeaMETOB.

2. Cobniopgante OCTOPOXHOCTb Mpu paboTe C NpeaMETHbIMUM U MOKPOBHLIMWU CTEKNaMU BO
n3bexaHune yKosnoB U Nope3os.

3. He ponyckainTe nonagaHus Kpacutena Ha KOXy, rnasa u ogexay.

4. MNpuctynanTte K paboTe ToNnbKo Torga, Korga yoeauTecb B MCMPaABHOCTU MUKPOCKona. TOYHO
BbIMOMHANTE YKa3aHus yuntens npy pabote ¢ HUM B OTHOLLEHUW NMOpsaaKa AeACTBUN.

5. Tlo okoH4yaHuu paboTbl NpuBeguTe B NOpaAoK paboyee MecTo.
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lTops40K rpoBeneHNs IKCIIEPUMEHTA.

[TpurorosrieHne MUKPONpPenaparos

1. Bo3bMUTE BaTHyl0 Manoyky M nNpPoOBeAUTE HECKONbKO pa3 OAHMM KOHLOM nanoyku Mo
BHYTPEHHE NMOBEPXHOCTU LLIEKU, CNEerka Haxumas Ha nanouyky. [poBecTu HYXHO MO MOBEpPXHOCTU
CnM3ncTor obosnoukn, mexay 3ybamm n wekon. PekomeHayeTcs crierka noBopaynBaTb caMy Nanouyky
C NErKNM HaXnmMom

.. Ha npegmeTHoe CTekno HaHecTu dparMeHT Cnu3u, KOTOPbIA OCTancs Ha KOHLUe BaTHOW
nanoyku. lMpu 3TOM Ha KOHYMKE Narnoyku B KanenbkKax CrOHbl OKaXyTCsi CRyLEHHble KIEeTKU
aMNUTENUs, BbICTUMNAIOLLEro NOMOCTb pTa.

3. HakpbITb 06BEKT NOKPOBHBLIM CTEKITOM U akKypaTHO f06aBuTh 1 kanso Kpacutens Ha rpaHuLy
MOKPOBHOIO CTEKNa.

+. Hactponte mwukpockon. Ctonuk posmxeH ObiTb onyuieH, cBeT cdOKYyCUpoBaH B OKynspe,
Anadparma nonHOCTbI0 OTKPbITA, YCTaHOBMEHO Manoe yBenuyexue (4X10).

5. PasmecTtute MukponpenapaTt Ha NpeaMeTHOM CTOMNKE U NOAHUMUTE ero Ao KoHua. MNpu aTom
cnepute, YTobbl MOKPOBHOE CTEKIO U OOBEKTUB HE COMPUKOCHYIUCS.

6. Tnapsa B okynsip, MeAsIEHHO C NOMOLLbI MaKPOBMHTA OMyCKaniTe CTONMK A0 NOSIBIIEHUS YETKOro
n3obpaxeHus.

7. Paccmotpute mopdonormyeckoe pasHoobpasne KNneTok 6ykkanbHOro anutenus npu 60mbLwom
yBenu4yeHun (10X10), ncnonb3yss MUKPOBUHT L1 HACTOMKU Pe3KoCTU. 3apucynTe MukponpenapaTt C
0603Ha4YeHNEM BCEX BUOAUMbIX OPraHOUAOB KNETKU NCMoSb3yst pucyHok Ne3.

s. Cpenante onucaHne MpoOLECCOB, MPOMCXOAAWMX B KJeTKax B TMNEPTOHMYECKOM W
rMNOTOHNYECKOM pPacTBOpax.

Obparute BHuMaHue!

B pamkax wkonbHon nabopaTtopHon paboTtbl yaobHee BCeEro ncnonb3oBaTb A9 3abopa Maska
BaTHbIE NasioyKM UM NIacTUKOBBIE JIOXKM AN pa3melunBaHus kode. MoXHO paccmaTtpuBaTb OOBHEKT
6e3 pobaBneHuss Kpacutens, HO Bu3yanusaums OyaeT o4veHb cnabasi, Tak Kak Knetku 6yayT
npo3payHbie 1 cnabo Buanmble. Mo3TOMy nyylle MCMONb30BaTh LUTONOIMYECKUIN KpacuTenb B BUAE
pa3baBneHHOro pactesopa noga (K 5 mn BogHoro pacrteopa gobasbTe 2 Kannu pacTeopa noga).

Mepen B3ATMEM 0Opasua, 4YenoBek, y4yacTBylLwWMKA B 3abope obpasua, Ao/mKeH 0b6s3aTenbHO
NponosiockaTb CBOK POTOBYHO NOSIOCTb KUMNAYEHOW, YNCTON BOSON.

MpencTaBneHue pe3ynbTaToB HAGMOAEHWN

3agarme 1.

PaccmoTpeTb KNeTKM MfOCKOro  3NUTENUS  MOMOoCTM  pTa  4YenoBeka WU BbIABUTb  UX
CTPYKTYPHO-(OYHKLMOHANbHblE 0COBEHHOCTN. 3anosfHUTbL Tabnuuy.

A O N =

Puc.44. Knetkun 6yKKanbHOro anutenus
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BbigoObi:

1. KakoBa cyHKUuS ByKKanbHOro anuTenma?

2. B kakoM MeToe reHeTUKM UCMOoNb3yeTCca U3ydyeHune KrneTok nonoctu pra?

3. Kakue KneTtoyHble U3MEHEHNSI XapaKTepu3yloT COCTOsIHUE 340pOBbsA opraHuama?

4. Ecnn yenoeek He ByAeT nonockaTb pOT YACTON BOAOW nepepn, B3ATUEM MaA3Ka, Ha YTO MOXET
3TO NOBNUATL?

KoHmpoJsibHble Bonpochi:

1. K kakomy Tvny anuTenuasnbHON TKaHU OTHOCUTCA BYKKamnbHbIA 3NUTENUn?
) NAocKui;
) MHOrOCNOMHbIA OPOrOBEBAIOLLNIA;
) MepuaTenbHbIN;

r) MHOrOCIONHbIA HEOPOrOBEBAIOLLMIA.

OTBeT: T.

2. B Kakux cnosix anuTenus BHYTPEHHEM MOBEPXHOCTM  LUEKWU, KIEeTKM Haubonee
anddepeHLmMpoBaHbl?

a) HapyxXbin;

6) cpeaHui;

B) BHYTPEHHWN;

r) paBHOMEpPHO.

OtBeT: a.

3. Kakoe BaxHOe CBOMCTBO anuTenuanbHON TKaHu obecneunBaloT KNeTku BHYTPEHHEro Cnos?

OTBeT: pereHepauus.

o O\ o

JlabopamopHasa pa6oma Ne 8

«HabnwdeHue a3z mumosa 8 KlemKax pacmeHuil»

TeopeTunyeckas Yactb

MuWTO3 CnyXWT MeXaHW3MOM Pa3MHOXEHWs, NPY KOTOPOM BO3HWKAET MOTOMCTBO, FrEHETUYECKM
ngeHtTu4Hoe poguntenam. Kak npaBuno, MUTo3 ABASETCA OCHOBOM 6ecnonoro pa3amHoxeHus. OgHako
crenyet NMOMHWUTb, YTO Y pacTeHMI MOJSIOBble KINETKW Ha rametoduTe Takxe BO3HWKAT MUTO3OM.
JNlabopaTtopHoe usyyeHne MuTo3a No3BONAET HabnaaTe NoBegeHne XpPOMOCOM BO Bpems ero gas u
rny6xe NOHATb BGuonornyeckoe 3HavyeHve 3Toro Buaa AeneHns KneTok:

B knetkax BbICLUMX PacTEeHWMW OTCYTCTBYIOT ULEHTPUONU, MOSTOMY B HWUX BWUAHbI TONbKO
XpOMOCOMbI. B Kknetke B COCTOAHMM WMHTepdasbl XOPOLWO PasfnMyMMO AAPO, AAPBIWKO, FpaHysbl
XpomatuHa. B npocaze BuAHbI XpOMOCOMbI, 06pa3ylowme NiOTHbIA, @ 3aTeM PbIXIbil KIybok (B
nosgHen dase). B meTacdhaze XpoMOCOMbI pacnosfioXeHbl B MNIOCKOCTU 9KBaTopa KneTku. B aHadaze
npoucxoauT oTLEeNneHne XxpomaTtug, opyr OT Apyra n pacxoXgeHue Nx K nofcam, B pesynbTarte Yero
B KNeTKe BUAHbI ABe rpynnbl JOYEPHUX XPOMOCOM, NMEIOLIMX BUA, 3Be3abl. Tenodasa npogonxaercs
00 TMONHOM PEKOHCTPYKUMKN siapa. YaobHee HabniogaTb paHHo Te- nodpasy. LIMTokuHes nydile
paccmaTtpuBaTth Ha crneumanbHbIX npenapatax. Heo6xogumMo oTMeTUThb, YTO B paCTUTENbHBIX KIeTKax
chopmMupyeTcs He nepeTaxkKa UMToMna3Mbl, a Neperopoaka, Kotopas BO3HMKaET 3a CYET OCTaTKoB
HUTen BepeTeHa (parmonnacTta), oT LeHTpa K nepudepun KneTkm

[na nayyeHnss MMTO3a MOXHO UCMONb30BaTh NOCTOSIHHLIE MUKponpenapaThl. K coxaneHuto, oHu
MMEKTCA He BO BCEX LUKONax, OAHAaKO MMKponpenapaTbl NErko MoryT ObiTb MpPUroTOBMEHbI Kak
yYEeHMKaMM Ha 3aHATUSX, TaK U yYuTensamu npu NOAroToBKE K 3aHATUAM. B nepBom cnydae nydwle
BCEro roToBUTb BPEMEHHbIE Npenaparbl, BO BTOPOM — NMOCTOSAHHbIE. [1ns
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NPUroTOBNEHNST MUKPOMpPENapaToB M3 pacTUTESIbHbIX OOBEKTOB YA0OHLI KOPELWKM JlyKa penyaToro
{Allium cepa), ropoxa noceBHoro [Pisum sativum), 6060B KoHckux {Vida faba) n supoB caconu,
Hanpumep, haconn obbikHOBEHHOW {Phaseolus vulgaris). Ons 3TOro Hy>XXHO NPoOpacTUTb JIYKOBULY UK
ceMeHa 6000BbiXx [0 MOSABMNEHMA KOPELKOB AnuHoW okosio 1 cm. [purotoBneHne npenapaTos
XenartenbHO NPoBOAUTbL YTPOM, NMOCKOMNbKY B 3TO BPeMsi KNeTKM Hanbonee MUTOTUYECKU aKTUBHBDI.

MMpakTuyeckas Yactb

Lenb pabomsbi: N3yunTb NOBEAEHNE XPOMOCOM BO BpeMsi a3 MMTO3a.

O6opydosaHue u mamepuaJibl: NpegMeTHbIE CTEKA, MpenapoBarsibHble CTeKNa, NpenapoBarnbHas
urna, nNWHUET, CMMPTOBKA, CMNWUYKM, NUNETKa, METWUNEHOBLIA CUHWIA, unbTpoBasnbHaa 6ymara,
MMWKPOCKONM, NPOPOLLEHHbIE CEMEHA WM NTYKOBULLbI C KOPELLKaMMU.

TexHuKa 6e3onacHocmu:

1. [Nepepn Hayanom paboTtbl ocBo6oamuTe paboyee MECTO OT MOCTOPOHHUX NPEeAMETOB.

2. Cobnitopanite OCTOPOXHOCTL Mpu paboTe € MnpenapoBanbHbIMU WUrMamMu, NPeAMETHbIMU U
MOKPOBHbIMW CTEKNAMKN BO n3bexaHne yKonoB 1 NOpe30B.

3. He ponyckanTe nonagaHnsa KpacuTens Ha KOXy, rnasa u ogexay.

+. CobniopaitTe npaBuna paboTbl CO CNMPTOBKONM BO M30eXaHne 0XOroB.

s. [Mpuctynaiite K paboTe Tonbko Toraa, koraa ybegutecb B MCMPaBHOCTU MMKpOcKona. TOYHO
BbIMOMHSINTE YKa3aHUs yunTens npv paboTe ¢ HUM B OTHOLLEHUW NopsaKa AeACTBUN.

6. o okoH4YaHuW paboTbl NpUBEANTE B NOPSAOK paboyee MecCTo.

Mopadok nposedeHuUA 3kcnepuMeHma:

Yacmb 1.

[lpurorosrieHne BPeMEHHbLIX MUKPOMPENAaPaToB (fpyu pabore C rotoBbIMU MUKDOIPEnaparamm
repexoanTe cpasy Ko BTOpOU YacTu pabors).

1. Otaenute KopeLok AnnHon 1 cM 1 nepeHecnTe ero Ha NpegMeTHOe CTEKIO.

2. Ha npegMeTHOM CTekse C MOMOLbI0 MpenapoBafibHON UMbl UK NE3BUS OTAENUTE CaMbii
KOHYMK KOpPHS.

3. HaHecnTe Ha KOHYMK KOPHA HECKONbKO Karefnb METUNIEHOBOro cuHero. OKpawmBaHue U
dukcauusa gnatced 5 — 10 MuH.

4. MpoBepguTe Mauepaumio (pa3mMsryeHvwe) TKaHeW, O 4Yero npenapaT crerka M Heponro
noforpenTe Ha cnupToBke (He A0 kunsyenus!). MNMoeTtopuTe onepaunto 2 — 3 pas3a. Ecnm kpacka
ncnapuTcsi, €€ HyXXHo [06aBUTb.

5. HakponTe OKpalleHHbI KOpEeLOK MOKPOBHLIM CTEKOM W YMEPEHHO CWUNbHO HapasuTe
6onbnM NanbLUeM Ans pacnpeneneHnst KNeTok TOHKUMM cnoem (MOXHO peKOMeHA0BaTh 3aTeM Crerka
nokartaTb py4Ky Unu kapaHgaw no crtekny). Ecnu una nog crtekna BbICTYNUT M3ObITOK Kpacku, yaanute
ero omnbTpoBanbLHoON Bymaron nnu candeTkomn.

Obparure BHUMaHne!

B wkone MoXeT He ObiTb UMTONOrMYeCcKUx Kpacutenen. MIx HeTpygHo npuobpectu. [ewlesne
BCero obonaéTca KapMuH, KOTOpbI NPOAAETCH KaK NULLEBON KpacuTenb, HO ANs ero NpuroToBeHus
Tpebyetca Konba c obpaTHbIM XONOAMITbHUKOB, @ TakXe fefsHasl yKCycHas KucroTa, KoTopas
aBnseTca npekypcopom. OpcevH peanuayeTcss B TOProBfie KakK LMTONIOTMYECKUA KpacuTenb U
CpaBHUTENbHO HefelwweB. MeTUneHOBbIN CUHUI NPOJAETCA B anTekax Kak aHTUCenTuk (MeTuneHosas
CYHbKa, MeAuUMHCKas CMHbKa) U B 300Mara3uHax Kak CpefcTBo Ajis 06paboTky BoAbl B akBapuymax).
OH MOXeT npoaaBaTbCA KakK NMOpoLWoK, Kak 1%-Hbli CIMPTOBbLIN PacTBOP B CTEKIIAHHbIX (priakoHax
o6bemom 10-15 mn u Kak 1%-HbIn pacTBOp, pa3BeAeHHbIN 25%-HbIM pacTBOPOM [J1I0KO3bl, B amnynax
no 20 nnn 50 mn. MocnegHaa popma ana uuTonornyeckmux uenen He rogutca! [na npurotoBneHne
LMTONOrMYecKoro Kpacutens K 5 Mn HacbIWEeHHOro ChMPTOBOrO pacTBopa METWUIIEHOBOINO CUHEro
nobaebTe 195 M ANCTUNNIMPOBAHHOW BOAbI M XOPOLLIO NepemMeLlanTe.
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Yacme 2.
Pabora ¢ mukpornpernaparamm

6. Hactponte mukpockon. Ctonuk AomnxeH ObiTb OnylueH, CBeT COKyCcMpoBaH B OKynspe,
Aunacbparma NoNHOCTbLIO OTKPbITa, YCTaHOBEHO Manoe yeenudeHue (4x10).

7. Paamectnte MukponpenapaTt Ha NnpegMeTHOM CTONUKe 1 NogHUMUTE ero Ao KoHua. MNpu aTom
cneauTe, 4To6bl NOKPOBHOE CTEKIO M 0OBEKTUB HE COMPUKOCHYNNCH.

8. napa B oKynsap, MeAfieHHO C MOMOLLBbID MakpoBUHTa OMyckKawTe CTOMWK A0 MOsiBIIeHUA
YETKOro M306paxeHus.

9. PaccmoTtpute Mukponpenapat. Hangute sapa Knetok ¢ pasnuyHbiMyU CTagnaMm MUTo3a.

10. PaccmoTpuTe sapa knetok npu 6onbwom ysenuyerun (10x10), ncnonb3ys MUKPOBUHT Ans
HaCTOMKWN pe3KOoCTU. 3apucynTe KNeTkn B COOTBETCTBYIOLUMX AYerkax Tabnuupl.

11. MNMogcumTante ymcna XpoMocoM Ha MeTadasHbIX MnacTUHKax. Ykaxute B Tabnuue uicno
XPOMOCOM B AUNIOMAHOM Habope.

12. CpenaiTe onncaHue nNpoLeccoB, NPOUCXOAALLMX B KNeTKax B pa3Hble )a3bl MUTOTUYECKOro
Aenenns.

Obparute BHuMaHne!

Uncno xpomocom B AnnnongHom Habope y nyka penyatoro coctaensieT 16, ropoxa NoceBHOro —

14, 6060B KOHCKMX — 12, paconn 06biKHOBEHHOWN — 22.

MNpencTaBneHve pe3ynbTaToB HAbNAEHN
3adaHue 1.
PaccmoTpeTs MukponpenapaT W nocTapatbCa OMNpeaennTb KNeTKM Ha pa3HbiX cTaauax

MUTOTMYECKOro umkna. OpueHTUpyhnTecb npu onpegeneHun asbl Ha TeopeTUYecKuin martepuan
n3y4yaemom TeMbl M n306paxeHunsa B Tabnuue N2,

Tabnuua Ne1
«®a3bl MUTO3ay.

®a3a MuTo3a PucyHok Mpouecchl, NpoucxoasLume B KneTke

Mpodaza

MeTadhaza

o
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da3a Muto3a PucyHok Mpouecchl, npoucxoasLume B KNeTke
Anadas

Yncno xpoMocom B AUNIIOULHOM Ha6ope

Bbi8o0bi:

CdopmynupynTte BbiBOABI MO BONPOCaM.

1. Kakue casbl MMTO3a yaanock Habnoaats?

2. Tlo kakomy rnaBHOMY MpWU3HaKy yAanocb pacno3Hatb a3kl MuTo3a?

3. CKonbKo XpoMOCOM B AUNMONAHOM Habope y uccrefoBaHHOro opraHnama? KoHmpo/ibHble

B80ONPOCHbI:

1. O6a okynsipa 6MHOKYNSAPHOro MMKpockona aatoT yeenndyerme 10X, 06bekTMB MMeeT
yBenuyeHune 4x. O6beKT Ha 3TOM MUKPOCKOMNE MOXHO pacCMOTPETb NP yBEIMYEHNM:

a) oX;

6) 20X;

B) 40x;

r) 400x.

OrtBerT: B.

2. Yucno xpomocom B gunsniongHom Habope y nyka pendatoro {Al/lium cepa) coctaBnset 16.
BbibepuTe Tpu BepHble yTBEPXAEHUA, OTHOCALLMECH K MUTO3Y Y A@HHOIO pacTeHus.

a) B npodasze konnvectso mosnekyn OHK B kneTkax coctaBnseT 32;

6) B MeTadaze KoM4YecTBO OAHOXPOMATUOHBIX XPOMOCOM cocTaBnseT 16;

B) B aHadase Konm4yecTBO XpoMocoMm coctasnseT 16;

r) B aHadase KoIM4ecTBO XpOMOCOM cocTasnseT 32;

) BO BpeMs UMTOKUHe3a obpa3syeTcs nepetskka Mexay A0UYEPHUMU KNeTKamu;

€) BO Bpems LMTOKMHE3a 0bpa3yeTcsa neperopogka Mexzay AoYEPHUMU KNeTKkamu.

OTBeThbl: a, T, €.

3. Yncno xpomocom B gunnongHomM Habope y 60608 koHckux {Vida faba) coctaBnset 12.
BbibepuTe Tpu BepHble yTBEPXAEHUSA, OTHOCALLMECH K MUTO3Y Y I@HHOIO pacTeHus.

a) B Npodase KONNYECTBO XPOMOCOM B KNeTKax coctaBnser 24;

6) B npodaze konmyecTso monekyn OHK B kneTkax cocTaBnsieT 24;

B) B MeTadase konunyecTtso monekyn OHK coctaensert 24;
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r) B aHada3se KonM4ecTBO ABYXPOMaTUAHbIX XPOMOCOM COCTaBnseT 24;
L) B KJIeTKax MbiNbLEeBOro 3epHa KonmnyecTBo XpOMOCOM COCTaBISET «;
€) B KNeTKax TbIYMHOYHON HUTU KONNYECTBO XPOMOCOM COCTaBIAET 12.
MpaBunbHbie 0TBETHI: 6, B, €.

JlaboparopHasi pabora Ne 9
KosioHnaribHble MOHaAHbIe BOAOPOCN

TeopeTtunyeckue ceegenunsa

K BONIbBOKCOBLIM MpUHAAnexaT MHOrMe KOSIoHMasbHble BOAOPOCHM. KOMIOHUM BONBbBOKCO- BbIX
COCTOSIT M3 PasHOro 4Yucra KIeToK, KOTOPOE OMnpefAensetcsi Ha paHHWUX CTaausiXx pasBUTMA U He
MEHSsiIeTCsl A0 Crepylowen penpoayKTUBHON asbl; HOBOOOPA30BaHUS KIIETOK B TEYEHWUE XMW3HU
KOJIOHUWN He npoucxoauT. Takue KONMOHWUM Ha3blBaOTCS LeHoOuaMY. B LeHOBUSX KNETKU COXpPaHsitoT
XIYTUKM U BCA KONMOHMSA MOXET ABUraTbca bnarogaps cornacoBaHHoW paboTe XryTUKOB.

B npecHoBOOHbIX BOAOEMAX MOXHO BCTPETUTL NOABUXHBLIE LLEHOOMMN BOAOPOCHEN pa3HbIX POLOB:

"oHnym (Gonium). LieHobun nnactuHyatble, MHoraa B oopme KBagpara, cogepxar 4,8, 16 unu 32
KNEeTKW, pacrnofioXeHbl B OAWH CIOW B BUAE CRerka W30rHyToro LWMTOBWAHOIO AMcka B OOLEN
NAacTUHKe Crn3u.

MangopuHa (Pandorina). LieHobun m3 HebonbLlioro yncna knetok 8,16 unu 32, pacnonoxeHbl B
KOMOYKe Cnun3n, 06pasysi ANLEBUAHYIO UK AMNconaanbHyo opmy.

BonbBokc (Volvox). KonoHun cocToAT U3 COTEH U ThiCAY KIETOK. B KONMOHMAX eCcTb KpyrHble
KNeTKU (MonoBble opraHbl (OOrOHUKN 1 aHTEPUAMMN) U MAaPTEHOrOHNOMUN).

YpobHee Bcero m3yvaTb MOHafHbIX BOOOPOCIEN, WCMONb3Ys KyNbTypy BOMbBOKCA, KOMOHWUU
KoToporo 6onee CrioXHOro cTpoeHus. BonbBoKCbl 0BUTAOT B pas3nMyHbIX MEMKUX MPECHbIX U
He3arpsisHeHHbIX Bogoemax. MaccoBoe pasmMHOXEHMEe KOMOHWW MOryT Bbi3blBaTb LBETEHUE BOApbI.
CobupaTb MmaTepuan ny4ile BCEro B Havare fieta B HECKOSMbKO NPUEMOB, YTOObI COBpaTb KOMMOHUKN Ha
pasHbIX CcTagusx pas3sBuTusa. Kaxpgas KOMOHWS COCTOMT U3 HECKOMbKUX COTEeH wunnM  ThicAY
OBYXIYTUKOBbIX KMETOK, PacrnofioXeHHbIX Ha MOBEPXHOCTU B OAMH cron. XXryTWUKM HanpasreHbl
Hapyxy. OHu obecneumBaloT nocTynaTenbHOe 1 BpallaTenbHOoe ABUXEHWE B HAaNpaBneHnn UCTOYHMKA
cBeTa (MonoxuTesnbHbii doToTakeuc). Pasmepbl konoHun ot 0,5 o 2 Mm. BHyTpeHHune 4actu
060Mo4eK KOMOHUN KINETOK OYeHb CUITbHO PaCCiU3HEHbl, Tak YTO MPOTONNAacTbl AaneKko pa3gBuHYThI
cnosamu cnm3un. BHewHne cnon 060n04eK ynnoTHEHbI U CO30al0T 0OLLYI0 MOBEPXHOCTL (MBOSIOKPYM).
Ecnun konoHuio okpacutb Kpacutenem (MeTuneHoBasi CUHb), TO Ha NOBEPXHOCTM MHBOSTIOKPYMa MOXHO
yBUAETb MONMUIOHANbHbIA Y30p, COOTBETCTBYIOLUMI FPaHULAM COMpUKAacaloLMXCA KIETOK, a Takxe
0bHapyXuTb NNa3MOAECMbl, COEOUHSIOLLNE NPOTONNIACTbl CMEXHbIX KNETOK.

[MpakTu4eckas Yactb

Lesnb paborsi: N3yuntb 0COBEHHOCTU CTPOEHMSA MOHaAHbIX BOAOPOCHEN Ha NpuMepa BONbBOKCA
{Volvox).

ObopynoBanne u  Marepuasbl; TNpeAMeTHble CTeKka, [MOKPOBHble CTekna, MnuneTka,
dunbTpoBanbHas 6ymara, MUKPOCKOMN, MEpPHbI CTakaH C BOAOW W3 MPUMPOOHOro BOAOEMA C
BONIbBOKCaMu, Habop ANs1 9KCNepPUMEHTOB MO, MUKPOCKOMOM.

TexHuka besonacHocTy:

1. MNepea Havanom paboTbl ocBoboaAMTE paboyee MeCTO OT MOCTOPOHHMX NPeaMETOB.

2. MNpuctynanTte K paboTe TONbKO Toraa, koraa ybeantecb B MCNPaBHOCTM MUKpoOcKona. TOYHO
BbIMOMHANTE YKa3aHus yuntens npy pabote ¢ HUM B OTHOLLEHUW NMOpsaaKa AEACTBUN.

3. TNo okoHuyaHuKu paboTbl NpuBeguTe B NOpsAoK paboyee MecTo.
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MopadoH sbinosiHeHUA pabomoi:

Yacms 1.

llpuroroBrieHne BpeMeHHbIX MUKPOPernapaToB (fipy paboTe C roToBbIMU MUKPOPenaparamm
nepexoanTe cpasy Ko BTOPOH 4actu paborsl)

1. Ha npegmeTHoe CTekno HaHecTu Kannio BOAHOro pacTBopa C KOMOHWEN (BOAOEM, akBapuyM U
Op.)Npy NOMOLLM 0BbIKHOBEHHOW NMUNETKMN.

2. HacTtpointe mukpockon. CTonvk [oOnXeH O6biTb onylleH, cBeT cOKYCUpPOBaH B OKYJIsipe,
AnadparMa nonHOCTbIO OTKPbITA, YCTAHOBMEHO Masnoe yBenmyeHne

(4 x10). Ona peTtanbHOro paccMOTPeHUss N3ydaemMoro obbekTa Heobxoaumo yeenuyeHune 10 x10
unmn 40 x10.

Obparute BHuMaHue!

[Ona npuroToBfeHUss BPEMEHHbIX MMWKPOMPENaApPaToB C KOJMOHMSAMU BOMbBOKCA, MOXHO
NCNonb30BaTb He TOSIbKO BOAY M3 BOAOEMOB, HO U aKBapuyMHyk Body. Ona dmkcaumm BONbBOKCa
MOXHO ncnonb3oBatb 4% pacTBop hopmanuHa.

Yacms 2.

Pabora ¢ mukporiperaparamm

;. Hactponte mukpockon. CTonuk fonxeH ObiTb onyLieH, cBeT coKyCUpOBaH B OKynspe,
Anadparma nonHOCTbIO OTKPbITa, yCTaHOBEHO Manoe yeBenuyeHune (4X10).

+. Pasmectute MmkponpenapaT Ha NPeaMeTHOM CTONMKE U NOQHUMUTE ero A0 KoHua. Mpu aTom
cnepute, YTobbl MOKPOBHOE CTEKIO U OOBEKTUB HE COMPUKOCHYIUCS.

s. [naga B OKynsap, MeOfieHHO C MOMOLLbH MakKpOBWHTA OMyCcKaWTe CTONMMK A0 MNOSIBMNEHUS
YETKOro n30bpaxeHus.

s. PaccmoTtpuTe Mmukponpenapar.

7. PaccmoTtpute cTpyKkTypy Knetok npu 6onbwom yBenunyeHun (10X10), ncnonb3yss MMKPOBUHT
AN HAaCTONKN pe3KoCTU. 3apucynTe CTPOEHME BONbBOKCA B COOTBETCTBYHOLLEN A4veike Tabnmubl Ne:.

s. VI3yunTe cTpoeHue KonoHwu BOMbBOKCa W 3anonHute Tabnuuy N2, onmpascb Ha pUCYHKU
Nel-2.

MpepncTaBneHue pe3ynbTaToB HAGMAEHWN

3adaHue 1.

PaccmoTpeTb MuKponpenapaT wnuM  Kanmlw BOAbl C  BOMbBOKCaMW U BbIABUTb  UX
CTPYKTYPHO-(OYHKLIMOHaNbHble 0COBEHHOCTU. 3apncoBaTbh 0OBEKT B CBOOOAHYIO A4enky Tabnuuy Ne 1.

Ecnn nsyyaemble BOOpoCcnv B XMBOM COCTOSAHMU, TO HabnogaThb 3a X ABUXEHUEM.

Tabmya Ne 1
«CTpoeHue BOnbBOKCay.

PucyHok mukponpenapata WNccnepyemblin 06bekT
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HainTn n paccmoTpeTb Ha npenapaTe KONoHMM, B KOTOPbIX 06pa3oBanvcb go4YepHne ocobu.
Tabnya Nez

«OcobeHHoCTH CTpOEeHUA KOJTOHUU BOJIbBOKCaA».

an3HaKI/1 ANA cCpaBHEHUNA BonbBoKC

KnetoyHaa membpaHa

Lintonnasma

Anpo

I'Imu.l,eBapMTen bHaA BaKyoJlb

COKpaTMTeJ'I bHaA BaKyoJlb

MnacTtuapl

CBETOYYBCTBUTENbHbIV IMa30kK (CTUrma)

OpraHennbl ABUXEeHUs!

Bbi1800bI:

1.4710 06LLEro y 0aHOKIETOUHbIX BOAOPOCIIEN U BOSIbBOKCA?

2.4eM BONbBOKC OTNNYaEeTCs OT OAHOKNETOUYHbIX BOOOPOCHen?

3.3a cueT Yero BOJSIbBOKC ABUXETCA?

4. C NOoMOLLbI0 YEro OCYyLLLECTBNAETCS NOSIOXUTENBHBLIA POTOTAKCUC?

5. Kakume 0cobeHHOCTN CaMOBOCMPON3BEAEHMSA XapaKTEPHbI Arsl BOflbBOKCa? KOHMpoJ/ibHble
80NpocChI:

1. CkKonbKo XryTUKOB MMEET Kaxaas KneTka BoSIbBOKCa:

1.1

2. 2

3.3

4. 4

OtBer: 2.

2. Kak Ha3bIBaloT COBOKYMHOCTb BCEX CBA3AHHbIX APYT C APYrOM KIIETOK OQHOrO BOSIbBOKCA?
1. TKaHb

2. KynbTypa KneTtok

3. KOJNOHUA

4. wap

OrtBeT:

3.

3. C nomoLLbio KaKUX CTPYKTYP COeOUHEHbI CMEXHbIe KITeTKU BONbBOKCA ApYr C APYrom?
1. nnasmogecmbl

2. XryTUKu

3. HUTHK

4. pecHuye

k OTBeT: 1.

4. Yto0 B NepeBoOAe C NTaTMHCKOro A3blKka 0O3HA4YaEeT BOSIbBOKC?
1. Kpyrnbin

2. KaTtawumnca

3.  oBuxywmmncsa

4. Bon4yo
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5. B KaKyl CTOpOHY HanpaBfeHbl XIryTUKM KNEeTOK BONbBOKCA?
1. BO BHYTPb KONOHUM

2. HapyXy KONoHuu

3. HapyXy 1 BHYTpb CTY[A€HUCTOro KOMKa

4. pecHW4YKM OTCYTCTBYIOT

OrtBerT: 2.

JlaboparopHasi pabora Ne 10

«BriusHne cpesbl Ha KIIETKU KPOBU YEII0BEKa»

TeopeTtnyeckas Yyactb

KpoBb 3TO OpHa M3 pasHOBUOHOCTEN COeAuHUTENbHOM TKaHWu. MpepcTaBnseT cobON KNeTku
HECKOSIbKMX TWUMOB B3BELUEHHbIX B Mna3me. Ha [onto (pOpMEHHbIX 3NEMEHTOB (KMETKM KpPOBWU)
npuxoputcs okoso 45% ob6béma, a 55% cocTaensieT nna3ma. NMokazatens pH kKpoBu BapbupyeT OT
7,35 po 7,45. Nnasma Ha 90% coctont n3 Boabl U Ha 10% M3 pas3nMYHbIX PacTBOPEHHbIX BELLECTB
(6enku, MMHeparsbHble MOHbI U Ap.). bonblue Bcero N3 pacTBOPEHHbIX KOMMNOHEHTOB B NMna3mMe KpoBu
coaepXxuTcAa HanI/II7I-I/IOHOB. Cpe,u,m ('bOpMeHHbIX ANeMeHTOB AOMUHUNPYIOLLYIO NO3ULKIO NO KONMN4YeCTBY
KNeToK Ha eauHuuly obbema 3aHuMMaloT apuTpouuTbl. B 1 MM”® KpoBM COOEpPXUTCA OKOMO 5 MIH.
3pUTPOLIUTOB.

KoHLUeHTpaums conei B nna3me U Krnetkax KpoBu BCeraa AorkHa ObiTb NPUMEPHO OANHaKOBOW.
OAHMMK 13 BaXHENLLUX CONEN KPOBU SIBAATCA XNopuabl. PacTBop B KOTOPOM KOHLEHTPaLmMsa Conu
NaCl 0,9% Ha3biBaeTcsl umanonorndeckum. Moatomy OO0MbLUMHCTBO fIEKAPCTBEHHBLIX MpenapaTos,
KOTOpble BBOAATCH B KPOBSIHOE PYCIi0 NPOU3BOAAT C MCMOMNb30BaHNEM (DU3NOSIOrMYECKOro pacTBopa.
Ecnu BO3HMKaAeT pa3HOCTb KOHLIEHTpaLMi, 3TO NpUBOAMT K ocmMocy. Ocmoc — 310 anddysmna BoAbl
yepes nonynpoHuuaemMyo MembpaHy u3 obnacTu MeHbLUen KOHUEHTpauun B obnactb ¢ 6osbluen
KOHLEHTpaumen A0 YCTaHOBMEHUSA paBHOBECUSA. ABNEHME OCMOCa UrpaeT BaXHYK pofb B npouecce
noaAepXaHus NoCTOAHCTBA BHYTPEHHEN CPpebl HALLEro opraHn3ma.

OTKNOHEHNE OCMOTMYECKOrO AABNEHNSA OT HOPMarnbHOro OU3MONOrMYECKOro YPOBHA BIEYET 3a
coboin HapylweHne OOMEHHBLIX MPOLLECCOB MEXAY KPOBb, TKAHEBOW XWOKOCTHIO M KIeTKamu
opraHmama. CunbHOEe OTKIIOHEHNE MOXET HapyLUNTb CTPYKTYPY M LENIOCTHOCTb KINIETOYHBLIX MEMOpPaH.

M3meHeHne cocTaBa nnasmbl KPOBU Npu f00aBNEHMN TMNEPTOHUYECKOTO NN TMMOTOHNYECKOrO
pacTBOPOB B J1abopaToOpHbIX YCINOBMAX, MO3BONSET OMNPEAEnUTb CTeMNeHb BaXHOCTW paBHOBECUS
KOHLEHTpauuin conen Bo BHYTPEHHEN cpefe opraHmM3ma.

[MpakTnyeckasa Yactb

L{ernb paborbl; N3y4nTb OCMOTHMYECKME ABNEHNS B KIIETKAX KPOBU YerioBeKa.

ObopynosaHne n mMarepuarsibl. NPegMeETHbIE CTEKA, MOKPOBHLIE CTEKIA, HOYTOYK, GBUHOKYNAPHBIN
MUKPOCKOI, Npenapar KIeTKn KpoBK YenoBeka..

TexHuka 6e30rnacHoCTu.

1. MNepepn Havyanom paboTbl ocBO6OAMTE paboyee MeCTO OT MOCTOPOHHMX NMPeaMETOB.

2. CobntoganTe OCTOPOXHOCTb Mpu paboTe C NpeaMeTHbIMA M MOKPOBHbIMU CTEKNAMU BO
n3bexaHne Nopes3os.

3. Mpuctynante k paboTte Tonbko Torga, Korga yoeamtecb B MCMPABHOCTU MUKPOCKona. ToYyHO
BbINOJIHANTE YKa3aHUS yuuTens npyu pabote ¢ HUM B OTHOLLEHWUW NMOpsiika AeACTBUNA.

4. T[lo okoH4YaHUN paboTbl NpuBEAMTE B NOPSAOK paboyee MecTo.
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»»

BMNOINOrmnA

Mopadok sbinosHeHUA pabombi:

Pabora ¢ mukponpernaparamm

1. Hactpointe mukpockon. CTonuMk ponxeH ObiTb onylieH, cBeT cdOKYyCUMpoBaH B OKynspe,
AnacbparmMa nonHOCTbIO0 OTKPbITa, YCTAaHOBIIEHO Masioe yBenuyeHune

(4 x10).

2. PaamecTtute mmkponpenapaT Ha NpeaMEeTHOM CTONIMKE U MOAHUMUTE ero Ao KoHua. Mpu aTom
cnepuTe, YTOObI MOKPOBHOE CTEKIO U OO BEKTUB HE COMPUKOCHYIUC.

3. [naga B oKynAp, MeOfIEHHO C MOMOLLBI MaKpOBWHTa OMyCKawWTe CTONMMK A0 MNOABMEHUs
YETKOro M306paxeHus.

4. PaccmoTpuTe MukponpenapaT npu 6onblwom ysenudennu (10x10), ncnonb3aya MUKPOBUHT Ans
HaCTOWMKN pe3KocTu. M3yunte 0COBEHHOCTM CTPOEHMSA KNETOK KPOBW YenoBeka. BoinonHuTe 3apaHue
No;.

5. Cpenavite onvcaHme NpoLeccoB, NPOUCXOOALLMX C KIIETKaMun KPOBU B PacTBOPax C pasnuyHom
KoHueHTpauuen NaCl.

MpepcraeneHne pesynbTaToB HAbNAEHN

3adaHue 1.

PaccmoTpute MukponpenapaTt KNeTkn KpPOBWU YenoBeka. 3apucyiTte WUCCNELYEMbI 0ObekT B
nycTyto A4dernky. [NpoBeauTe CpaBHUTESNbHbLIN aHannM3 MOPEONOrM4YEeCcKOn CTPYKTYpbl KIETOK KPOBM
n306paxeHHbIX Ha pucyHkax Ne 2—3, B 3aBUCUMOCTM OT pacTBopa B KOTOPOM OHW HaxXoAsiTcs. .

Puc.1. sotoHunueckunii p-p Puc. 2. FTuneptoHnyeckuin p-p Puc. 3. FunotoHndeckuii p-p 3adaHue 2.
Ncnonb3ya matepuanbl KapTUHKW 3anonHuTe AaHHble B Tabnuue.

L N

e — t — -
.= 7 - ‘

N

Isalomar medium ‘/"* \:"“L"' "™ Hypolonic medium

Hypertanic medium
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BnusHue cpepbl Ha CTPYKTYpY 3puTpoLMTa

PactBop KoHueHTpauua NaCl ®opma spuTpoumTa MNpnynHa
'MnoToHMYecKnin 0,2%
M30TOHMYECcKum 0,9%
MMnepToHMYecKun 1%

Obparute BHuMaHue!

B paHHoW paboTe Heo6XoAMMO WCMONb30BaTb COMYTCTBYOLIME BUAEOMPArMeHTbl, KOTOpble
NMoMOryT BW3yanu3uMpoBaTb BECb MPOLIECC M3MEHEHMA (HOpPMbl KIIETOK KPOBU B 3aBMCMMOCTU OT
KOHLIEHTpaLM UCNONb3yeMblX PpacTBOPOB.

BbigoObi:

1. Kakumu cBoiicTBamu o6nagaet u3nornornyeckmin pacteop?

2. Kak BnusieT nosbiweHne KoHueHTpauun NaCl B nnasme KpoBu Ha SpUTPOLNTBI?

3.06BbsACHMTE npoLecc remosMasa npu nonagaHun 3puTpPOLMTOB B MTMNOTOHUYECKMIA pacTBOp?

4. Kak ocMoTU4Yeckue ABneHnst BNMSIOT Ha OPraHn3m YesioBeKka B NOBCEOHEBHOM XN3HN?

KoHmpoibHble 8onpochbl:

1. B kakom pacTBope 06beM 3puTpoLUTa YBENMUMBAETCS:

a) W30TOHUYECKUN;

6) rMNOTOHUYECKUN;

B) TMNEPTOHNYECKUMN;
r) pacTBOp He BNUSET.
OrtBeT: 6.

2. Tpun kakon koHueHTpauun NaCl nponcxoguT cMopLLMBaHNE 3pUTPOLNTOB:
a) 0.2%);

6) o,s%;

B) 0,9%;

F) 1%.

OtBeT: I.

3. TloyemMy BO3HMKAET YyBCTBO XaXAbl Mpu N36bITOYHOM NOTPEONEHMN CONEHON NULLN?

OTBET: NOBbILLEHNE KOHLEHTPALMK CONEN B Nia3Me KpoBU NPUBOAUT K TOMY, YTO BOAa U3
MEXTKAHEBOM XWOKOCTM MOCTynaeT B KPOBSAHOE pycCflio. OTO BbI3bIBAET COCTOSHUE OTEYHOCTU U
HefoCTaTKa BfarM co CTOPOHbI KIETOK.

OKOJITOMMYECKME NCCIEOQOBAHNA

JlabopamopHas pa6oma Ne 1
«MemoOdb! usmepeHus abuomuyecKux gpakmopos okpy:xarouwjeli cpedbl
(onpedeneHue pH, Humpamos u xsopudos 8 s8ode)»

TeopeTunyeckas 4Yactb

MpupogHas 1 NUTbeBasi BoAa COAEPXUT OrPOMHOE KONMYECTBO KOMMOHEHTOB, HaxXoASLMXCS B
HU3KNX (MeHee 1 %) un ynbTpaHuskmnx (meHee 0,0000001%) koHueHTpauusix. B ecTecTBeHHbIX
YCINOBUSIX COCTaB BOQA, perynupyeTrcd MNpupoAHbIMK Mpoueccamy, B TO Xe Bpemsi B pesynbrate
XO3ANCTBEHHOW AeATENbHOCTU YENOBEKa NPOUCXOAUT 3HAYUTENBHOE U3MEHEHUE COCTaBa NMPUPOLHbIX
BO[.

MpupoaHas BoAa HaXoAMTCS B HEMPEPbIBHOM B3aMMOAENCTBUMN C OKpyXatowen cpenoin. OHa
pacTBOpPSIET OpPraHUYeckMe W HeopraHuyeckue MpuvMecH, coaepxalumecs B Mno4yse, aTtMocdepe,
pacTuTenibHocT 1 T. N. Cpeamn pacTBOPEHHbIX NpUMeceii B Boae ecTb kucnopopg O:, fB-
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NAOWMACA HeOOXOOUMbIM AN XU3HW BCEX MpeacTaBuTenen BogHow dayHbl M ¢nopbl. OgHako
Knucnopop, — CunbHbIA OKUCIINTENb, B €ro MPUCYTCTBUN 3HAYMTENBHO BO3pacTaeT CKOPOCTb KOPpo3uun
MeTannuyeckoro obopynoBaHWsi, HaxXOAsILLEeroca B KOHTaKTe C MpupofHow Bopow. [oatomy ero
COAEepXaHue B BOAE CTPOro pernamMmeHTUpyeTcs 1 TaTenbHO KOHTPONnpyeTcs.

N3mepeHne pH npu KOHTpone KayectBa MNPUPOLHON M NUTbEBOM BOAbI MPOBOAUTCA
NpakTMYeckn NOBCEMECTHO. PeanbHaa KOHLUEHTpauMsi MOHOB BOAOPOLA BblpaxaeTca B eAuHMLax
BOAOPOAHOro nokasatens unu pH.

Wkana pH naet ot O (KpalHe BbICOKast KUCAOTHOCTL), Yepe3 TOUKy 7 (HenTpanbHas cpefa) 0o
14 (KpaviHe BbICOKass OCHOBHOCTb). OTW UMdpbl — oOTpuLaTeNbHbIA AECATUYHBIN norapupm
KOHLEHTpaLuun NOHOB BOAOPOAA, BbipaXEHHOW B rpaMmMax Ha nuTp.

B Ttouke pH = 7 koHueHTpauus H coctaenaet 10— (0,0000001) r/n, HO NpM 3TOM KOHUEHTpauus
OH- Takas xe.

[na Bcero XvMBOro B BoAe (3@ WCKIIOYEHMEM HEKOTOPLIX KUCNOTOYCTOMYMBLIX OGaKTepui)
MWHUMarbHO BO3MOXHasi BenuunHa pH = 5; poxapb, umetowmn pH<5,5, cumtaeTcsa KNCNOTHbIM. B
OTCYTCTBUE NIOObIX 3arpsi3HUTENEN y AOXAEBOW Boabl 00Obl4HO crnabokucnaa peakuus (pH = 5,6),
MOCKOJbKY B HEW NErKO PacTBOPSIETCS YINEKUCTIbIN ra3 U3 Bo3ayxa ¢ obpasoBaHneM cnaboit yronbHom
KMCNoTbl. Y NPecHOBOAHbLIX 03ep, PyYbeB U NpyaoB pH Boabl 06bI4HO cocTaenaeT 6-7, U opraHn3mbl
apanTupoBaHbl UMEHHO K 3TOMY YpPOBHK. B nutbeBon Boae ponyckaetcs pH = 6-9. bonotHada Bopa
6bIBaeT 06bI4HO Kucnas (pH = 4-5) 3a cyeT opraHMYecKnx KACNOT, @ HopMaribHas, Yuctasi Boga MMeet
3HauyeHune, 6nmskoe K HenTpanbHomy (6,5-8,5). MNpuHATO cumTaTb, YTO 3Ha4YeHue pH ot 5,5 oo 8,5
ABNAETCA onTUmarbHbIM ANS pa3BUMTUS BOAHbIX POPM Xu3HW. Pe3koe mameHeHue pH B Bogoeme
MOXET NPUBECTM K paCTBOPEHUIO B BOAE HEKOTOPbIX COEANHEHUI U OTPaBMEHNIO BOOHbIX OPraHM3MOB.
Ecnn 3HayeHne pH HeoXxngaHHO CABWHYNOCH B KUCMYHO MIN LLENOYHY CTOPOHY, criegyet obpaTtuTb
BHUMaHWE Ha BO3MOXHbl€ NPOMBILLIEHHbIE BbIOPOCHI.

[MpakTuyeckas Yactb

Llesib paboTsi: OCBOMTb HEKOTOPbIE METOAbLI M3MEPEHUa abnoTU4eckmx hakTopoB OKpYXatoLLen
cpepfbl Ha NnpuMepe onpeaeneHus pH, xNOpuao0B 1 HUTPaTOB B BOAE.

ObopynosaHmne:

1. KomnbioTep.

2. KomnbloTepHblin MHTepdeiic cbopa gaHHbix Releon Lite.

3. Oatuukun pH, nHaMKaTopHbIE NOMTIOCKW, HATPAT MOHOB N XNOpuUg, NOHOB.

4. O6bbekT uccnenoBaHus: Boda BOAOMNPOBOAHAas, BOAA WX akBapuyma, Bofa nuTbesad, (B
NPOEKTHOWN AEeATENbHOCTM MOXHO UCMONb30BaTb U APYrne NCTOYHUKU BOAbI, B3SITOW U3 peku, 03epa,
6onora).

VIHCTDYKUMS K BbIIIOJTHEHNIO J1a00PaTOPHOM paboTsl.
1. Kak pabotaTtb C jatyvkamMu CMOTPUTE MHCTPYKLMIO B METOANYECKOM PYKOBOACTBE
K nabopatopun.

OnbiT 1.
Onpepenexune pH B npobax BoAabl
Monocky MHAMKATOpHOM Oymarn MoMecTuTb B MpobupKy, copepXxallyt npumepHo 5 cm”
nccnegyemon Bogbl. OKpacky MHAMKATOPHON Gymaru CpaBHUTL CO LUKANon. AHaANoOrM4yHoO 3anyckaem
nporpammy Releon Lite, nogknioyaem gaTtymku u npoBoAMM namepenHue pH.

OnbiT 2.
OnpepneneHue cogepxaHusa xnopuaoB B npobe Bogbl. 3anyckaem nporpammy Releon Lite,
noakni4aemM AaTymK Xnopua MOHOB, 1 MPOBOAUM N3 N3MEpPEHWE BOAbI.
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OnbIT 3.
OnpepgeneHne copepxaHus HUTpaToB B npobax Boabl. 3anyckaem nporpammy Releon Lite,
noaxno4YaemM gaTymk HUTPAT MOHOB, U MPOBOAUM NCCEAOBaAHNE BOAbI.

Pe3yJ1 bTaTbl 3KCNepUMeHTOB

Bopa pH a- LU3-

BopgonpoBoaHas
MuTbeBas

AkBapuymMHas

Bbi80o0bI:

CpaBHutb pH, copepxaHue HWATpaT, XJIOPUMOOB MOHOB B HECKOSIbKMX npobax BoAbl
(anctnnnmpoBaHHas, BOAOMPOBOAHASA, U3 MPUPOLHOro UCTOYHMKA).

Hangnte B uHTepHeTe [OMYyCTUMbIE HOPMbl HUTPATOB, XNopuAoB U pH 1 NpoBefeTe cpaBHeEHMWE.

KoHmposibHble s8onpochbi:

Kakumn nokazatensamu XapakKTepusyeTca Ka4eCcTBo BO,EI,bI?

Kak opraHn3aoBaTtb HabnoaeHne 3a COCTOSHUEM BOOHbIX 0OBHEKTOB?

Kak BnusieT uameHeHue codepXaHus Kucnopoaa Ha opraHn3mbi- rmapobnoHTbI?
OxapaKTepusyiTe OCHOBHbIE UCTOYHMKM 3arpsi3HEHUS BOAbI.

Mepeuncnute abnotmyeckne dakTopbl B BOAHON cpeae obuTaHus

abrwd =

JlabopamopHasa pa6oma Ne 2
«OyeHKa yposHA 3a2pA3HeHuUs ammocpepHo20 s8o3dyxa seujecmsamu,
nonadaroujumMu 8 oKpyxarowyio cpedy, 8 pe3ysibmame pabombsl asmompaHcnopma»

TeopeTnyeckas 4Yactb

ABTOMOGUINBHBIA TPAHCMOPT OTHOCUTCS K OCHOBHbIM WCTOYHMKAaM 3arpsi3HEHUS OKpyXatoLlen
cpepbl. B KpynHbIX ropogax Ha 4ot aBToTpaHcnopTa npuxoautcs 6onee NonoBuHbI 06bemMa BpeaHbIX
BbIOpocoB B atmocdepy. YpOBHM 3arpsi3HEeHMs BO34yxa oOKcugamum asoTta MW yrnepoga,
yrneBogopoAamn 1 ApyrumMu Bpe4HbIMU BewecTBaMu Ha 6onblUMHCTBE aBTomarucTpanen B 5—10 pas
NpeBbILaT NpeaenbHO [oNYCTUMbIE KOHLEHTpaLMK.

Mpu cxuraHnM B aBTOTPaAHCMOPTHLIX YCTaHOBKax TOMMAMBa B BO34yX BblibpacbiBaeTca C
NPoAyKTamMn CropaHua W CEPHUCTbIN aHrMapwg, KOTOpbI, COoeAuHAACb C aTMoc(epHon Brarom,
obpasyeT CEepHUCTYI U CEepHYI0 KUCMOThI, MONajalrllme, B KOHEYHOM cCYeTe, U B MOYBY, U B BOAY.
MopobHble arpeccuBHble BeLLECTBA OKa3blBAlOT CUIIbHOE BpedHOE BMMSAHME, Mpexae Bcero, Ha
pacTuUTenbHbIN MUp, YTHEeTas neca Ha bonblumx Tepputopusix. CKkannmeasicb B BO3yXe, OHU YrpoXatoT
TaKXe XWBOTHOMY MMWpY W YENOBEKY, WHTEHCUBHO pas3pyLlalT MeTanM4yeckme KOHCTPYKUMW,
NaKoKpaco4Hble MOKPbITUS, BETOHHbIE M KAMEHHbIE COOPYXeHUs. bonbLuon Bpen, HAHOCUTCA 34aHNUSAM,
MOCTaMm, apXMTEKTYPHbIM NaMATHUKAM U APYTUM COOPYXEHUSAM.

[ona oTpaboTaBwunx ra3zoB aBTOMOOMIEN B 3arpAa3HeHNn atMocdepHoro Bosayxa O0mbLUmX
ropofoB M3MEHSETCS B 3aBUCMMOCTU OT BPEMEHWU U MPOMOPLMOHANbHA UHTEHCUBHOCTU OBUXEHUS
TPaHCNOPTHbIX cpeAcTB. MUHMManbHasa KOHLEHTpauus BpedHbIX BeLLlecTB HabniogaeTca B HOYHbIE
yacbl, Korga Mx CoAepxaHue B BO3OyXe B HECKOMbKO pa3 MeHblue, Yyem aHeM. MakcumanbHas
KOHLEHTpaunusi oTMevaeTcsa B 4acbl nuK. ATMocdepa ymuy, camMoouuliaetcss B pesynbrate
npoBeTpvBaHuA. [py 0QHON 1 TOW X€ MHTEHCUBHOCTU ABUXEHWA Borbliee 3arpa3He
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HMe BO3AyXa OTMeYaeTcs B paioHaX, MNOTHO 3aCTPOEHHbIX BbICOKUMMW 34aHUAMU, U BAOSMb AOPOr C
Y3KOW NpoEe3Xen 4acTblo.

aBTOMOOUNbHbIX ABUraTENAX XMMUYECKasa 3Heprust Tonnnea npeobpasyeTcs B TEMMOBYHO, @ 3aTeEM
B MexaHu4yeckyto paboTy. NpoLecc BbICBOOOXAEHNS XMMUYECKOW SHEPrNM peann3yeTcs NocPeacTBOM
ropeHusi, npu KOTOPOM peareHTbl 3HEepProHoCUTENs COeAuHSITCA C KucrnopoooM. B npopyktax
OKMCNUTENbHbIX peakL il coaepxXaTcsa: okeua yrnepofa, oKCuMabl a3oTa, OKCUMAbI CEpbI, YrNeBoAopoabl,
anbAaernabl, coeauHeHnsa CBUHLA,

B TpaHCNOPTHOM MaLLUMHOCTPOEHUN B TOW MMM MHOW CTEMEHW UCMONb3yeTcs PTyTb. 3apaxeHune
cpenbl obuTaHus pTyTbio NpeacTaenseT 60MblLUY0 ONacHOCTb. YCTAHOBNEHO, YTO PTYTb HE TONbKO
paccTpavMBaeT 300pOBbe, HO U HapyllaeT reHeTUYeCKui annapaT, oKasblBas OTpuuaTenbHoe
BO3JENCTBUE Ha NocneayoLmne NoKoseHums.

Mo BO3AENCTBUIO Ha OPraHM3M YenoBeka KOMMOHEHTbI 0TpaboTaBLUMX ra30B NoApasAenstoTcs:

1)Ha TOKCUYHbIE — OKCUZA yrnepoaa, oKkcuabl a3oTa, OKCUAbI Cepbl, YrNeBOAopOabl, anbaernapl,
CcoefMHEeHNsi CBUHLA;

2) KaHueporeHHble — 6eH3NNpeH;

3) paspgpaxarowero AenCTBUA — OKCUAbl Cepbl, YreBOA0POAbI.

Bnuaxne nepe4vyncneHHblIX KOMMNOHEeHTOB OTpa6OTaHHbIX ra3oB Ha OpraHn3m 4yegioBeka 3aBUCUT OT
NX KOHLEHTpaLmm B aTMocdepe 1 NpoaoSIXUTENbHOCTU AENCTBUS.

Okecua yrnepoga npu BAbIXaHWM MoNafgaeT B KPOBb M 06pa3yeT KOMMMEKCHOe coeamHeHue C
remornobuHom — kapbokcuremornobuH. Okcup yrnepoga pearmpyet C remMornobuHoMm B 210 pas
ObICTpee, YeM KUCOPOA, YTO MPUBOAUT K Pa3BUTMIO KMCITOPOAHON HeOJoCTaTo4YHOCTW. lMpu3Hakamu
KMCNOPOAHOW HEeAOCTaTOYHOCTU ABNAKTCA HapyweHus B LIHC, nopaxeHusa gbixaTenbHOW CUCTEMBI,
CHUXEHME OCTPOTbl 3peHusi. YBENUYEHHble CPEeLHECYTOYHbIE KOHLUEHTpauuu oOKcuaa yrnepoga
CMocobCTBYIOT BO3PACTaHM CMEPTHOCTU NNL, C CEPAEYHO-COCYANCTbIMU 3ab0oNneBaHNAMM.

Okecup, yrnepopa B BO34yXe B 3aBMCMMOCTU OT CTEMEHW KOHLUEHTpauuu Bbi3biBaeT cnaboe
oTpaBneHue 4yepe3 14 (koHueHTpauua C = 0,05 06.%), noTepto CO3HaHMS Yepe3 HECKOSIbKO BAOXOB (C
=106.%).

BoapacTaHue KOHUEeHTpauun okcmaa yrnepoga onacHo BO3HMKHOBEHMEM NapHUKOBOro adhdekTa,
KOTOpbIN NPMBOANUT K BO3PACTaHUIO TEMMepaTypbl BO3ayxXa Yy MOBEPXHOCTU 3eMIN.

MyTM CHWXEeHWsT BpedHOro BO3AENCTBUS 3TMX BLIOPOCOB Criedyloline: nepexof Ha ras wunm
HEITUNNPOBAHHbIA GEH3UH (TOKCUYHOCTbL NPY 3TOM CHMXaeTcs B 18—22 paza), NoBbILLEHNE NOMHOTHI
CropaHusi 3a CHET aBTOMATUYECKOro ynpaBneHnsi NPoLEeCCOoM, CneLmanbHbIX CUCTEM U PEryNMPOBOK.
OT0 ckasblBaeTcsa M Ha pacxoae 6eH3nHa. 3ameHa KapblopaTopHbIX ABUraTenen, rae 3To BO3MOXHO,
ON3enbHbIMU, JAOWMMN MeHee BpeaHble BbIGPOCHI.

PelleHne BOMpoCcoOB MO CO3[4aHWUI0 3NEKTPOTPAHCMOpPTa, B T.4Y. MO BeNWYMHe npobera c opHow
3apanKy U CHUXXEHNIO BEIBPOCOB OT aKKyMyNnATOpHbIX 6aTapeit. MNepeBos 06LWeCTBEHHOrO TpaHcnopTa
Ha SNeKTPUYECKYto TAry Tam, rae HeT gedmumnta sHeprumn (MeTpo, Tponnenbycol n OP-)

Kpome CXuxXeHHOro (cxartoro rasa), MHOrMe crneumanucTbl npeapekatroT 6onblioe Oyayuiee
XNOoKoMy BOAOpOAY, Kak NMPaKTUYeCcKuM maeanbHOMY, C 3KOJSTIOTMYECKOW TOYKM 3PEHUsl, MOTOPHOMY
Tonnmey. Ho cywiecTByioT Npobnemsbl, CBA3aHHble Kak CO CBOMCTBaMM CaMOro BOAOPOAA, Tak U ero
Npon3BoACTBOM.. ICTUHHbIA Nepernom B MMPOBOW TOMJIMBHOM 6a3e Ha OCHOBE BOAOPOAA MOXET ObITb
OOCTUrHYT MNyTeM MNPUHLUMNUANbLHOTO WU3MeEHeHuUs crnocoba ero npov3BOACTBA, Koraa WMCXOAHbIM
CbIpbEM CTaHeT BoAa, a NepBUYHbLIM UCTOYHUKOM 3HEPrUM — COSTHLIE UMK cUa najatoLen Boabl.
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MpakTnyeckasn pabota

Uens pabombi. W3yunTb  SKCMPECC-METOAMKY  OMNpPedeNnieHusl CTEeMNeHU  3arpsa3HeHus
aTMOCEpPHOro Bo3ayxa TOKCUMYECKUMMMW BeLeCTBaMu, COAEpXalUMMUCA B BbIXMOMHbIX rasax (Ha
npvMepe yrapHoro rasa) ropogcKkoro aBToTpaHcnopTa.

O6opydosaHue:

1. KomnbtoTep.

2. KomnbloTepHbIn nHTepdenc cbopa aaHHbIx Releon Lite.

3. [aTtumk onpepeneHus yrapHoro rasa.

4. KanbkynaTtop; py4ka; 61oKHOTbI; CEKYHAOMEP; NIMHENKA.

MHCcmpyKyus no 8bino/IHeHUlo labopamopHol pabombi:

Kak paboTaTb ¢ faTymkamMm CMOTPUTE MHCTPYKLMIO B METOAMYECKOM PYKOBOLCTBE
K nabopatopun.

1. BbibpaTb y4acTok aBTOTpacchl BONMM3M yyebGHOro 3aBefeHus (MecTa XWUTENbCTBA, OTAbIXA)
AnuHon 0,5—1 kM, UMetoLLNIA XopoLLnii 0630p.

2. 3anyckaem KOMMNbIOTEPHbIN MHTepdenc cbopa paHHbIx Releon Lite. C NoAKOYEHHBIM
[AaTYMKOM YrapHoro rasa.

3. ®PuKcupyem KOHLEHTPALMIO YrapHOro rasa OKOoSO LWKOSbI, AOpOre, B LUKOSIbHOM cagy.

4. AHanoruyHble 3amepbl MOBTOpsieM 4yepe3 4vac (MOXHO cAenaTb HECKOSIbKO BapMaHTOB MO
BpEMEHM)

5. Bce AaHHble 3aHoCUM B Tabnuuy.

LKoJ1a ABOp Aopora WK. caa

CO

co (4epes 1 yac)

Mo pesynbtatam paboTbl OLEHWUTb 3KONOTMYECKYd CUMTyauuilo Ha AaHHOM y4yacTke AOoporu u
pa3paboTatb MeponpusaTUS MO YMEHbLUEHWIO KONMYecTBa BbiIOPOCOB M MO 3awimTe aTMocdepHoro
BO3/yXa U YerioBeka oT X BO3AENCTBUS.

OTBETUTb MUCbMEHHO Ha KOHTPOSIbHbIE BOMPOCHI.

KoHmpoJibHbie s8onpochl:

1. Kakwue BelLecTBa OTHOCATCA K 3arpsa3HUTENSM Bo3ayxa?

2. Kakon BKnag BHOCUT aBTOTPAHCMOPT B 3arpsA3HeHWe OOBLEKTOB OKpyXalwen cpedbl B
ropogax?

3. Kakue npsimble KpuTepUn oLEHKM COCTOSHMA aTMocepbl Bbl 3HaeTe?

4. Kak 3arpasHeHue Bo3yxa BO3AENCTBYET Ha XM3HeOeATEeNbHOCTb pacTUTENbHbBIX U XUBOTHbIX
OpraHn3moB?

5. MNpeanoxuTe KOMMNIEKC Mep, COAENCTBYIOLLMX PELLEHNIO IKONIOrMYECKMX Npobnem, CBA3aHHbIX
C aBTOTPAHCMOPTOM.

JlabopamopHas pa6oma Ne 3

«(omomponu3m y pacmeHuli»
TeopeTunyeckas 4Yactb
B 3aBMCMMOCTM OT MUCTOYHUKA pa3fpaxeHus pasnuyatoTt: ¢oToTponu3m (BNMsiHME cBeTa),
reoTponn3m (OerCTBUe CUMbl TAXECTU), TUrMOTPONU3M (OEeNCTBUE MeXxaHUYeCcKoro pasgpaxuTens),
XEMOTPONu3M (BNuUstHUE XMMNYECKOro cocTaBa cpefbl). Hanbonee nayyeHHbIMU U MPUMEHSIEMbIMU B
nabopaTopHbIX YCMOBUAX SIBASKOTCSA (POTOTPONUYECKME W FEOTPONMYEcKUe OBUXEHUSA paCTEHUN.
MepBble BbI3bIBAOTCA pa3HON NHTEHCMBHOCTBIO OCBELLEHMS, @ BTOpPbIE BO3
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HUKalT nof, AEWCTBMEM CUNbl TAXECTWU, KOTopasi BCeraa HanpaeneHa B OfHY CTOPOHY — K LEeHTpY
3emnu.

3eneHble pacTeHuUsi aKkTUBHO MCMONb3YHT COMHEYHYI 3HEepru Ans CMHTe3a OpraHuyecKkux
BellecTB. B AomalHnx ycnosusax Mbl Habnogaem cuTyaumio, KOraa MCTOYHMK CBeTa TONMbKO C OAHOMN
CTOpPOHbI (4epe3 OKHO) M BCE pacTeHMs MOBOpauYMBalOT CBOM NUCTbA K cBeTy. Ecnu pacteHue
noesepHyTb Ha 180 rpagycoB, TO Yepe3 HEKOTOPOe BpeMs NIMCTbSA CHOBA OKaXyTCHA MOBEPHYTbIMU K
CBETY.

ABneHne nonoxuTenbHoro ¢OTOTPONU3Ma XapakTepHo Ans OOoNbLUMHCTBA HAA3eMHbIX
BereTaTMBHbIX OpPraHoB, TakUX Kak cTtebenb M NUcTbs. Buonornyeckum MCKNoYeHWeM SBNATCH
HacekoMosiAHblE pacTeHusa. [JapBUH onpeaenus, YTO JIMCTbA POCAHKM M MYXOSOBKM COBEPLUEHHO
HEeYyBCTBUTESIbHbI K CBETY MPU [OCTAaTOYHOM KONUYECTBE XMUBOTHON MULLMN.

He obHapyXunBaloT 4yBCTBUTESIBHOCTM K CBETY Y pacTUTENbHbIX OPraHOB HE MOABEPraloLLUXCH B
NPUPOAHbLIX YCMOBUAX BO3AENCTBUIO CBETA, KaK, Hanpumep, NOA3eMHble KOpHU. B Tex Xxe cnydasx,
Korga Takas 4yBCTBUTENIBHOCTb MMEETCH (KOPHM ropuuupl), To poToTponuyeckas peakuus HOCUT
oTpuLaTENbHbIN XapaKTep.

[MpakTnyeckas Yyactb

Lenb pabomsi: N3yunTb BNMsSIHUE CBETA HA Pa3BUTME Pa3HbIX OPraHOB pacTeHUN.

O6opydosaHue u mamepua/ibi: BOAHbIA pacTBOp, HOYTOYK, MuHepanbHble yAobpeHus,
NPOpPOCTKM GENoi ropynLbl, amMna, AaTYNK OCBELLEHHOCTU, EMKOCTU AN BOAbI.

TexHuHa 6e3onacHocmu:

1. MNepea Hayanom paboTbl ocBo6OaMTE paboyee MECTO OT NOCTOPOHHUX NPEAMETOB.

2. Tlo okoH4aHuK paboTbl NpuBEAnNTe B NOPSA0K paboyee MecTo.

Mopadok sbinosHeHUA pabombi:

1. MoproToBuTb NabopaTopHoe 06opyaoBaHNE AN NPOBEAEHNS OMbiTa.

2. B34atb s NpopocTkoB 6enomn ropunupl U NOMECTUTb UX B BOAHbLIN pacTBOpP, B KOTOpPOM OyayT
cofepxaTbCa Bce HeoOXoAMMble A4S pocTa Conu.

3. YcraHoBuTb namny ansa 3 poctkoB (1 rpynna) Takum obpa3om, 4Tobbl KOpeHb MOABeprancs
BO3JENCTBUIO CBETA HapaBHe Co cTebnem. [1na apyrux pacteHun (2 rpynna) yCTtaHoBMTb Nlamny, YTobbl
KaXabl NPOPOCTOK OCBeLLancsa ¢ 0OgHON CTOPOHLI.

4. NpoBOoUTb PErncTpaLmio AaHHbIX OCBELLEHHOCTU exegHeBHO yTpom (8:00-9:00), B obep
(12:00-13:00) n nocne ypokos (15:00-16:00).

5. Perncrpaumto faHHbix NpoBoguTb No 15 MUHYT, B TeYeHne 5 aHeN.

6. [aHHble 3amMepoB 3aHECTN B Tabnuuy.

7. CoxpaHuTb AaHHble onbiTa.

Obparute BHUMAaHMnE|
MPOPOCTKN ropumupbl MOXHO MOMy4nTb, UCMONb3YSA ANs pa3BuTuA cemsiH Yawwku Metpu. Korpa
NosIBATCA MONOAON cTebenek M KOopeHb, UX HeobXoAMMO NepemMecTuTb B €MKOCTb C BOAHbIM
pacTBOpoM. MMOMKMO ropuuLibl MOXHO MCMONb30BaTh NPOPOCTKMN OBCA.
BenununHa, namepsiemasn KonMy4ecTBOM CBETOBOMW 3HEPTUW, NafaloWEeN Ha eAMHULY NOBEPXHOCTM
Tena 3a OfHy CEKYHAY, Ha3blBAaeTCA OCBELLEHHOCTbIO U U3MEPSETCA B NIIOKCAX (N1K).

MpencTaBneHue pe3ynbTaToB HAGNAEHW
3adaHue 1.
Onpepennte Kakme M3MEHeHUsi B pa3BUTUU OpraHOB pacTeHus Bbi3Ban CBeT. [aiTe Ha3BaHusA
3TMX peakLMin pacTUTENbHOro OpraHM3ma.
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PaccmoTpute NnpopocTok 6enoit ropyuLibl Npy 0gHOCTOPOHHEM OCBELLEHUMN.

3agarme 2.
CpaBHUTENbHOE UccneaoBaHne BNUAHUSA OCBELLIEHHOCTU Ha Pa3BUTUE PacTEHU.

O6paboTka 1 aHanu3 pesynbTaToB:

MakcumanbHble BeENUYMHbI OTOTPONMYECKOro n3rmba BepxyLiku npopoctka (MO — makcumanbHoe
OTKJTOHEHME)
Bpemsa
HK —
(Arw) OCBeLLEHHOCTb (1K — f1HoKC) Mpynna Ne1 MO (mm) "pynna Ne2 MO (Mm)
KopeHb
Crebenb KopeHb Ctebenb
1
2
3
4
5
BbiBOAbI.

B pe3synbTaTte 4ero Bo3HMKaT hOTOTPONMYECKME N3rMObl Y OpraHoB pacTEHNN?

MoyemMy npy paBHOMEPHOM OCBELLEHMM NMPOPOCTKOB KOpPeHb 1 cTebenb pacTyT NpsimMo, a npu
O[HOCTOPOHHEM HabnoaaTCst M3rnbbl OpraHoB?

Kakue ele dakTopbl MOryT BAUATbL HA XapakTep peakuun opraHoB?
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lMNMomoLLb yyuTento

MepeyeHb TeM y4ebHO-UCCNEeaoBaTeNbLCKON U NPOEKTHON AEATENBHOCTU LWKOSIbHUKOB
Paspen «PacTteHunsa u akonorma»

BrnnsHue «XuBom» n «MepTBOM» BOAbLI HA POCT U pasBUTUE pacTEHUN.

Afantauusa pacTeHuin K BbICOKUM TemnepaTtypam.

Buonorusa. PazHoBUAHOCTU MOX006Pa3HbIX.

B Mupe nuwaiiHmkoB

B3anmHoe BnuaHue pacteHun

B3anMHble npucnocobnennsi pacTeHnin N HaCeKOMbIX

BuaoBoi coctaB 1 0coOBeHHOCTU pacnpocTpaHeHNa BOAHbLIX pacTeHuii o3epa Buagoson coctaB
pacTUTENbHOCTM panoHa.

BugoBon coctaB TpaBAHUCTLIX pacTeHMI, MPOM3pacTaloLLMX OKOSO POAHMKOB panoHa.
BrnnsHue JlyHbl Ha pocT 1 pa3BuTME pacTeHUn

BnuaHne a3oTHbIX yO0OpeHuii Ha poCcT 1 pasBUTME PacTEHUN.

BnusaHne a3oTHbIX yaobpeHuii Ha hopMMpoBaHUeE 3eMEHON Maccehbl.

BnuaHne aHTMBGMOTUKOB HA BCXOXECTb U POCT PacTeEHUN.

BrnunsiHme rmgporensa Ha CKOpOCTb NMPOpPacTaHNsA CEMSAH PacTEHWI Pa3HOro BEreTaLuoHHOro
nepuopa.

BrnnsiHme 3anacHbIX NUTaTENbHbLIX BELLECTB CEMSAONEN Ha POCT N pa3BUTUE NPOPOCTKA.
BrnnsHue novos Pb2H-, Cu2-I- u LL- Ha pocT 1 passutue pacteHui.

BnvsiHne marHMTHOM BoAbl HA XU3HEAEATENIbHOCTb PaCTEHNN.

BnusHne MoyeBMHbI Ha NpopacTaHe CEMSH 1 NOCneayLWni pocT NPOPOCTKOB. BnuaHue
MY3bIKW Ha POCT 1 pa3BUTUE pacTeHui BnnaHne ocBeleHHOCT Ha pOCT U pa3BuUTME pacTEHUN.
BnuaHvne nutaTtenbHbIX 3NEMEHTOB HA POCTOBbLIE NMPOLECCHI PaCTEHUMN.

BnvsiHne nNo4Bbl Ha POCT N pa3BUTUE PacTEHUN.

BnvaHne npogonXuntenbHOCTV OCBELLLEHNS Ha ABUXeHUe nUcTbeB kucnmupl (Oxalex
acetosella).

BnuaHve pasnnyHbix OBMOCTUMYNSTOPOB Ha BCXOXECTb CaA0BbIX PACTEHUIA.

BnuaHvne pasnnyHbIX BUAOB MOYB Ha pa3BUTME pacTEHUN.

BnusHne ceeTa, Tenna v Boabl Ha pOCT U pa3BUTUE PacTEHNN.

BnusHne cepebpsaHoi Boabl Ha pacTeHns

BnusaHue cnoB 1 My3blKK Ha pOCT U pa3BUTME PacTEHNUN.

BnusaHne conHevHoro cBeTa 1 ka4yecTBa NoYBbl HA POCT U pa3BUTUE PACTEHUI.

BnuaHune conHevHoro ceeta Ha npouecc oToCMHTE3a B pacTEHNSX.

BrnunsiHme TabayHoro gpiMa Ha poCcT pacTeHUN.

BogHble pacTteHus o3epa

Bo3bmu nog 3awmnty. Pepkue pacteHus.

BonwebHble pybaxu n3 kpanvebl — CKa3ka Unv peasnbHOCTb?

[vkKopacTylue pacTeHnsi B Halwem NuTaHum.

IlypmaH — pacteHune-ybuiua?

3HavyeHne MMHepasnibHOro NUTaHNA Ana pacTeHni.

M3y4yeHune BMOoBOro MHOroobpasus pacteHuin Moero nocerka.

N3yuyeHne BupoBoro pasHoobpasuns TpaBAHUCTBIX AUKOPACTYLUMX pacTEHUA MPULLKOSIbHOrO
yyacTka.

N3yuyeHne BNuaHUA nupamMug, Ha NpopacTaHue CeMsH, POCT U pa3BUTME pacTeHun. yyeHne
BMMSHWA CBETa Ha pacTeHus.
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N3yyeHne gnuTenbHOro BIMAHUA 3N1IEKPOMArHUTHOrO U3Ny4YeHNs BbICOKOBOSIbTHOM NIMHUN
aneKkTponepeaay Ha KocTpel, 6e30CTbIi 1 Nblipeit Non3y4uni.

Paspgen «Yenosek 1 akonormsa»

MuuweBapeHne

MuweBapuTenbHas CMCTEMa U COBPEMEHHOE MUTaHNE LUKOSIbHUKOB.

MpoucxoxaeHne Yenoseka

CepaeyHo-cocyancTble 3aboneBaHns

Cepaue v BNustHue Ha HEro XMMN4eckux npenapaTos.

Cepaue yenoeeka Crnamckue 6nmsHelbl CkeneT YenoBeka

CoBepLueHCTBO YenoBeyveckon pykn CoH venoseka

CpaBHuTenbHas xapakTepucTnka paboTbl cepala YenoBeka v XMBOTHbIX MeToaom OKIT .
CTtapeHune yernoBeka 1 BO3MOXHOCTb beccmepTus.

CTpoeHune 1 CBOMCTBA KOCTEN.

CTtpoenne n dpyHKLMKM kKnetok CTpoeHue cepaua

CTtpoeHune ckeneta yenoseka. Koctu TaliHa KpacHbIX yLUENn.

®unsmnka cepgua

XuMunyeckne anemeHTbl B OpraHu3me YeroBeka.

Mpobnembl cOBpeMeHHOIN aKonorun. 3abonesaHnsi HEMHPEKLMOHHOW NPUPOAbI, CBSI3aHHbIE C
BNnAHNEM haKTOPOB OKpyXatoLen cpeabl.

Mpobnembl COBpeEMEHHOW 3HAOKpMHONornn. 3abonesanns SHOAOKPUHHOM cucTembl. CTpyKTypa u
pacnpoCTpaHEeHHOCTb, NpoduakTuKa.

PaumoHanbHoe nutaHue. [Juetotepanus.

CecTpuHCKOM Aeno B MeguumHe.

CoBpemeHHas uctopusi MeanumHbl. MeguumyHa Hallero permoxa.

CnopT BbICOKMX AOCTMXEHMI U €r0 BUAHNE Ha 30,0POBbLE.

CnopT u ero BNNsiHWe Ha 340POBbE MOJIOAEXM

PopmMnpoBaHue 3a00poBbecHeperarLLen cpeabl B cucteme obpasosaHus. PopmMmmpoBaHmne
CUCTEMbI 3HaHWUI 0 340POBOM 06pa3e XU3HU Y OQHOKIIACCHUKOB. LLikona — ocTpoB 6€30nacHOCTM
Lym 1 ero BNusHWE Ha OpraHn3m YernoBeka.

M3yyeHne MeLoHOCHbLIX pacTeHM OKPECTHOCTEN ropoaa.
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I'Iepequb OOCTYMNHbIX NCTOYHUKOB I/IHCIDOpMaLI,I/II/I

B pasaerne NpeACcTaBrieH CMNCOK KHUT U CCbINOK Ha CalTbl, B KOTOpbIX 60onee nogpobHO OCBSILLEHbI
pasnunyHble acnekTbl pacCMaTpuBaeMbIX BOMPOCOB. VX MOXHO peKOMeHA0BaTb KaK yyuTesnto, Tak 1
obyyaembIM, NPOSIBUBLLUX UHTEPEC K N3yYaeMoi TeMe.

BoponuHa I.A., MiBaHoBa T.B., KanuHosa I".C. buonorus. lNnaHupyemsble pe3ynbtaTtbl. Cuctema
3apganni. 5-9 knaccel. Mocobue pna yuutenen obuieobpazosaTt. opraHu3auwmi / MNop pen. I.C.
Koeaneson, O.b. IlornHoson. — M.: lNpoceeluexue, 2017.

anoHtok 3.I". Buonorus. MNMnaHupyemble pe3ynbTaThl: kapTa NPpoXoXAeHUa paboyei nporpaMmel.
5—6 knaccebl: yueb, nocobue ana obweobpasosaT. opraHmsauuin / 3.I. FanoHok. — M.: MpocselleHue,
2017.

Xepebuosa E.J1.. EF3. buonorusa: Teopetnyeckne matepuansl.- C6.: TpuroH, 2009. — 336 c.

KanuHnHa A.A. MNMoypoyHble pa3paboTku no 6uonorum «baktepuu. Mpubsl. PacTeHusa», 6 knacc. —
M.: BAKO, 2005.

Kupunenko A.A., KonecHukoB C.W.. buonorusa. 9-n knacc. NoarotoBka K UTOroBon aTrectauum-
2009: yuebHo — meToamyeckoe nocobue — PocTos H/[;: JlernoH, 2009.- 176 c.

NatiowmnH B.B.. Buonorusa. XuBoTHble. 7 knacc: pabovas TeTpagb ansa yuutens.- M.: Opoda,
2004.- 160 c.

JlatiowmH B.B., YdumHuesa M.A.. Buonorusa. )XuoTHble. 7 Knacc: TeMaTtuyeckoe 1M rnoypoyHoe
nnaHmpoBaHue K y4yebHuky B.B JMaTiowmHa n B.A. lWanknHa «Buonorus. XXneoTHble»: nocobue ans
yuutenda.- M.: Opoda 2003.- 192 c.

Huknwos A.N.. Kak obyyatb buonornn: XuBoTtHble: 7 kn.- M.: T'ymanut. uag. ueHtp BINA- JOC,
2004. - 200 c.

Hukuwos A.W., MNMeTtpocoea P.A. n gp. Buonorua B tabnuuax.- M.: «MJTEKCA», 1998.

Huknwos A.N., TepemoB A.B. Oupaktndecknn matepman no 3oonoruun. — M.: PAYE «Lntagenby,
1996. — 174 c.

MaceuHnk B.B. Bbuonornsa. Metoouka wHOMBMAYaNbHO-rpyNnoBON AesatenbHocTn. — M.:
Mpoceelerne, 2016.

MaceyHnk B.B. buonorus. hgneuayanbHO-rpynnoBasa AenaTeslbHOCTb. [1oypoyHble pa3paboTku.
5—6 knaccbl: yueb, nocobue gna obuwieobpazoBat. opraHnzsauui / B.B. MNMaceyHnk. — M.: NpoceelleHmne,
2017.

MaceuHnk B.B., CymatoxuH C.B., KanuHoBa I.C. Ypoku 6uonorun. 7 knacc: nocobue ans
yumTenen obueobpalsosar. opraHmsaumi /; nog pegn. B. B. Maceynunka. — M.: INpoceelueHune, 2014,

MaceuHnk B.B., CymaTtoxun C.B., KannHosa I".C., ManoHtok 3.I. Ypokun 6uonorun. 5—6 knaccol:
nocobve pna yuutenen obuwieobpaszoBaT opraHu3aumn / nop ped. B.B. lMaceyHuka. — M.:
MpoceeweHne, 2014,

TepemoB A.B., Poxnos B.C.. 3aHumatenbHaa 300M0rMs: KHUra A8 y4Yalmxcs, yuuTenem u
pogutenen.- M.: ACT —NPECC, 1999.- 258 c.: un.

®pocuH B.H., Cusornazos B./. [oToBUMCA K €gUHOMY roCy[apCTBEHHOMY 3K3aMeHy: buonorus.
XueotHble. — M.: Jpoda, 2004 — 272 c.

Cant OUMN. OTKpbITbIN BaHK 3aaaHnii Ana oOPMNPOBaHMSA €CTECTBEHHO-Hay4YHOW FPaMOTHOCTH
[OnekTpoHHbIN pecypc]: — URL: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti (aata obpaweruns: 10.05.2021).

Cant EgunHan konnekumsi umdpoBbix 06pa3oBaTesbHbIX pecypcoB [ONeKTpoHHbIN pecypc]: — URL:
http://school-collection.edu.ru/catalog (nata obpaweHus: 10.05.2021).

Cant ®PepepanbHbll  LEHTP UWHEAOPMALMOHHO-06pa30oBaTeNbHbIX PECYPCOB  [ONEKTPOHHbIN
pecypc]: — URL: hitp:/fcior.edu.ru/ (nata obpawenus: 10.05.2021).
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Lindposeie nabopatopun Releon [AnekTpoHHbIN pecypc]: — URL: https://rl.ru/ (nata obpallenus:
10.05.2021).

Kpyrnbi cton: Liucpposbie nabopatopmmn B COBpEMEHHO LLKoNe [AneKTpoHHbIN pecypc]: — URL:
https://www.youtube.conn/watch?v=gBj-tolw2N4 (pata obpaiieHnus: 10.05.2021).

HayuyHas anekTpoHHasn 6ubnumoteka «KnbepneHumHkay [OnekTpoHHbIn pecypc]: — URL:
https://cyberleninka.ru/ (aata obpawerusa: 10.05.2021).

OnekTpoHHan 6ubnuoteka gucceprtaumii u asTopedepator [OnekTpoHHbI pecypc]: — URL:
http://www.dissercat.com/ (aata obpawenus: 10.05.2021).

Hay4yHas anekTpoHHasn 6ubnuoteka «Elibrary.ru» [QnektpoHHbin pecypc]:— URL: https://
elibrary.ru (nata obpawenus: 10.05.2021).

O6pas3oBatesbHbii nopTan gnsa noarotosku K BIMP [OnekTpoHHbIn pecypc]: — URL:
https://bio6-vpr.sdamgia.ru/ (pata obpaiyeHus: 10.05.2021).
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