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B o0pazoBarenbHON porpaMMe MPeICTaBICHbI CICY OIS Pa3 Iebl:
1. Merons! nccaemoBanmii B OHOIOTHHL.
2. boraHuxa.

3. 3oonorus.

4. Anaromust u GU3MOJIOTHS YETOBEKA.

5. Luronorus.

6. T'eneruxa.

7. Dxonorus.

Jlannble pasznenbl BeIOpaHbl ¢ y4€TOM HaumOONee MIUPOKUX BO3MOXKHOCTEH 1O INPUMEHCHUIO
obopynoBanus mneHTpa «Touka pocra» Kak i TPOBEACHUS JTa0OpaTOPHBIX padoOT, Tak H JUIA
JNEMOHCTPAIMOHHOTO dKcriepuMeHTa. KpoMe Toro, mnepeducieHHble pa3fesibl 001agaloT HauOONBIINM
MTOTCHITMAJIOM ISl OpTaHW3aIliHd TPOCKTHOW M HCCIIECMIOBATEIBCKON ACATCIHEHOCTH OOYJarOIIIXCS.
Buonornueckoe HaOMIOACHHE U SKCIIEPUMEHT NPOBOAATCA B (OpMe JIAOOPATOPHBIX U JEMOHCTPAIIMIA.
JIeMOHCTPAIMOHHBIN SKCIICPUMEHT ITPOBOAMTCS B CICAYIONIUX CIy4asiX:

1. uMeromeecs B HaIMYMM KOJIMYECTBO IPUOOPOB M LU(POBBIX JATYUKOB HE MO3BOJSET

OpraHM30BaTh HHIUBUAYAIbHYIO, TAPHYIO WM IPYMIIOBYIO J1a00paTOpHYIO padoTy;

2. DKCHEPHUMEHT HMEET HEGONBUIYI0 MPOJOIKMTENEHOCTh M CJIOXKHOCTh M BXOJMT B CTPYKTYPY
ypoKa.
Jns m3ydgenns mpenmera «buonorns» Ha 3Tame OCHOBHOTO 00ImIero oOpa3oBaHUS OTBOAUTCS 280
4acoB:
5 xmacc — 35 gacos;
6 xiacc — 35 4acos;
7 xnacc — 70 4acos;
8 knacc — 70 yacos;

9 knacc — 70 gacos.

Jlannas oOpa3oBarenbHass MporpaMMa OOECIIEYMBACT CO3HATEIILHOE YCBOCHHE YYalllUMHCS
BOXHEHWIITX OMOJIOTHYECKUX TOHATHH, 3aKOHOB M TeOpUH, (POPMUPYET MPEACTABICHUE O PO OUOJIOTHH
B TO3HAHWU >KUBOTO MHpa M B JKM3HH dejoBeka. OCHOBHOE BHHMAaHWE YAETSETCS CYITHOCTH
OMOJIOrMYECKUX SBJCHHH, IIPOIIECCOB ¥ METOIaM MX HU3yUCHHSI.

CTpyKTypa MpencTaBlIeHHBIX B JAaHHOM METOIMYECKOM IMOCOOWM TUIAHOB YPOKOB U JIAOOPATOPHBIX
paboT oTpaxkaeTcs MOCICI0BATSILHOCTh U3YUCHHS U COJICpIKaHUs OMOJIOTHH B 5—9 Kitaccax.

B 5—7 xnaccax yvamuecs y3HaKOT, YeM JKHABas IIPUPOJIA OTINIAETCS OT HEXXHUBOW; TOIYIar0T O0IIHe
MIPEJICTABIICHUS O CTPYKType OMOIIOTHYEeCKOW HAyKH, €€ MCTOPHUH M METOJIaX MCCIIe- JOBAaHWS, I[apCTBax
KUBBIX OPTaHU3MOB, Cpelax OOWTaHWs OPTraHW3MOB, HPABCTBEHHBIX HOP- MaxX W MPWHIIMIIAX OTHOIICHHUS
K mpupoje. Ydaimyecs IMOJy4arOT CBEACHHS O KIETKe, TKaHAX M OpraHax, o Ipoleccax
KHU3HENICATEIIBHOCTH OPTaHU3MOB, 00 YCIIOBHSIX JKU3HU U Pa3HOOOpa- 3UM KUBOW MPHUPOJBI, a TAKXKE O
CTPOCHHH, )KU3HEICATSILHOCTH K MHOTOO0Pa3uu OAKTEePHii, TpUOOB, PACTCHHI U )KUBOTHBIX.

OcCHOBHOE coJiepKaHHe Kypca 8 Kilacca HarpaBJIieHO Ha (OpPMHUpOBaHHE y OOYYarOIIMXCS 3HAHUHU U
YMEHHI B 00JIaCTH OCHOB aHAaTOMHUH, (PM3MOJIOTHM W THUTHEHBI YEIOBEKa, pea3allii YCTAaHOBOK Ha
310pOBBIA 00pa3 xu3Hu. CojiepkaHre Kypca OPUEHTHPOBAHO Ha YIIIyOJCHHE W pacIIMpEHHE 3HAHUM,
00y4aroIMXCs O MPOSBJICHUH B OPraHU3ME YEJIOBEKa OCHOBHBIX JKU3- HEHHBIX CBONCTB, IEPBOHAYAIILHBIC
MPEJICTABJICHUS O KOTOPBIX OBLIH MOJTy4eHBI B 5S—7 Kiac- cax.

OCHOBHOE cojiep)KaHuEe Kypca Ouojorum 9 Kiacca IOCBSIIEHO OCHOBaM oOmiel Ouosorun. OHO
HaNpaBJIeHO Ha 0000IIeHNEe OOIMUPHBIX (aKTUYECKUX 3HAHWW M CHEIHAabHBIX MPAKTHYEe- CKUX YMEHH,
c(hOpMHUPOBAaHHBIX B MPEIBIIYIINX KJIaccaX, TECHO CBSI3aHO C Pa3BUTHEM OHOJIO- THYECKON HAyKH B
[IEJIOM | XapaKTepHU3yeT COBPEMEHHBIN yPOBEHb €€ Pa3BUTHAL.

OnQHUM W3 OCHOBHBIX MPHUHIMIIOB TOCTPOCHUS MPOTPAMMbl SBJSICTCA TPUHIUIT JOCTYIMHOCTH.
OKCIIEpUMEHTAIBHBIC JTAHHBIC, TIOJYYCHHBIC YYaIlUMUCS TPU BBIMOJIHEHUU KOJIMYECTBEH- HBIX OIBITOB,
MO3BOJIIIOT yYAIIUMCS CaMOCTOSITENIHHO [eNaTh BBIBOJBI, BBISBISATH 3aKOHOMep- HocTH. [loaxomsr,
3aJI0KEHHBIE B COJZIEp’KaHUE MPOrpaMMBbl Kypca, CO3Mal0T HEOOXOAWMEBIE YCIOBHA IS CHCTEMHOTO
YCBOGHHUSI yYaIlUMHCS OCHOB HAayKHW, IJIsl OOECIeYeHHWs pa3BHBAIO- IINEr0 W BOCHHTHIBAIOIIETO
BO3JICHCTBUsL OOyUYeHHUS Ha JIMYHOCTh Yyuarierocs. dopmupyembie 3HAHUS JIOJDKHBI CTaThb OCHOBOM
CHUCTEMBI YOSXKICHUMN IIKOJIbHHUKA, SIPOM €r0 Hay4HOI'0 MUPO- BO33PCHUS.



eas u 3apa4un

* peanuzaiysl OCHOBHBIX 00I1e00pa3oBaTeIbHBIX MPOTPaMM IO YUeOHBIM IpEAMETaM eCTECTBEHHO-
HAY4HOW HaNpaBJICHHOCTH, B TOM YHCJIE B paMKax BHEYPOUYHOH JAESTENbHO- CTH 00yYaroIuXCs;

* pa3paboTKa W peam3alys Pa3HOYPOBHEBBIX JOMOJHUTEIHHBIX 00111e00pa30BaTeIbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHOW HANPaBICHHOCTH, & TAK)KE HHBIX IPOTPaMM, B TOM YHC- Jie B KAHUKYJISIPHBIN
MepHUOo;

® BOBJICUEHME YUAILIUXCS U IEJaroruuyeckux pabOTHUKOB B IPOCKTHYIO JESTENbHOCTD;

® opraHuzanysi BHEy4eOHOW NESATEIbHOCTH B KaHUKYJSIPHBIM Mepuoj, pa3paboTKa M peanu- 3amms
COOTBETCTBYIOIIMX OOpa30BaTENbHBIX MPOrpaMM, B TOM YHUCIE Ul Jlareped, opra- HU30BaHHBIX
00pa3oBaTeIbHBIMU OPraHU3alMsIMU B KAaHUKYJISIPHBIM IEPHOL;

* TOBBIIICHHWE MPOQECCHOHANBHOTO MAacTepcTBa NENarornyeckux pabOOTHUKOB LEHTpa, pe-
ATM3YIOLIMX OCHOBHBIE U AOTOJHUTENbHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBIL.

Coznanue nentpa «Touka pocray mnpeanojaraeT pa3BUTHEe 00pa30BaTeIbHON HMH(PPACTPYK- TYPEI

00111600pa30BaTEILHON OPTaHN3AINH, B TOM YHCJIE OCHAICHHE 00IIe00pa3oBaTeIbHON OpraHu3arlig:

¢ o0OopynoBaHHMeM, CpeAcTBaMH OOy4YeHHS M BOCIUTAaHUS Uil HM3y4eHHs (B TOM YMHCIIE 3KC-
[IEPUMEHTAILHOTO)  MPEIMETOB, KypCOB, IUCLUMIUIMH (MOZynel) ecTeCTBEHHO-Hay4HOU
HalpaBJICHHOCTH IPH peaju3allid OCHOBHBIX 0O0I1e00pa3oBaTeNbHBIX MpOrpaMM M JI0-
MOJIHUTEINIBHBIX 00111e00pa30BaTeNbHbIX IPOrPpaMM, B TOM HHCIJIE AJIS PACIIUPEHHS CO- AEprKaHHA
y4eOHbIX peaMeToB «Duznkay, « XuMusy, «bHoIorus»;

* 00OpyIdOBaHMEM, CpEACTBAMM OOY4YEHHS M BOCHHUTAHMS MJIs1 pealu3aludl [porpaMM J0-
MIOJIHUTENILHOI'O 00pa30BaHUs €CTECTBEHHO-HAYYHON HANPaBICHHOCTEH;

® KOMIBIOTEPHBIM M UHBIM 000pYyIOBaHUEM.

[IpodunpHEI KOMIUIEKT 000pyZOBaHUS MOXET OBITh BBIOpaH mans  00IIe00pa3oBaTENbHBIX
OpraHu3alyii, UMEIIIMX Ha MOMEHT co3laHusa LeHTpa «Touka pocra» Habop cpeacTB oOyde- HUA U
BOCIIUTAHUS, IOKPBIBAIOIINH CBOMMHU (DYHKIIMOHATBHBIMH BO3MOKHOCTSIMU 0a30BbIe MO- TPEOHOCTH NPH
W3yUYCHHHU YUeOHBIX TpeaMeToB «Pu3ukay, « Xumusi» 1 «buororusy.

[lepedyeHb, MUHHMANBHO HEOOXOIMMBIE (QYHKIHOHAJIbHBIE W TEXHUYECKHE TPeOOBAaHUS MU
MHUHHAMaJILHOE KOJIMYECTBO 000pPYJOBaHHS, PACXOIHBIX MaTEPHAIOB, CPEACTB OOYUEHHUS M BOC- IUTAHUS
U OCHAIeHHsI LEeHTPoB «Touka pocTay, ONpedessitoTcs PEerrOHaIbHBIM KOOPIMHA- TOPOM C yYETOM
MPUMEPHOI0 MEepeyuHsl 000PyNIOBaHUs, PACXOJHBIX MAaTE€PHUAIOB, CPEACTB 00y- YEHHS M BOCIMTAHMSA IJIS
co3manuss © oOecrieueHUs] (PYHKIUMOHHUPOBAHUS IIEHTPOB O00pa3oBa- HHUS €CTECTBEHHO-HAYYHOM
HanpaBlieHHOCTH «Touka pocTa» B 0011e00pa3oBaTebHBIX OPraHU3alUsIX, PACIION0KEHHBIX B CEIbCKOM
MECTHOCTH U MaJIbIX TOPOJax.

[IpodwmnpHbI  KOMIDIEKT 00OpynoBaHus oOecneunBaer d(ddexkTnBHOE MoCTMKEHHE 00pa3o-
BaTENbHBIX PE3yJIbTaTOB OOYJYAIOIMMHCSA IO NPOrpaMMaM €CTECTBEHHO-HAYYHOW HAalpaBieH- HOCTH,
BO3MOJKHOCTb YIUIyOJIEHHOTO H3Y4YEHHUs! OTAENBHBIX INPEIMETOB, B TOM 4Hcie Al (Gop- MupoBaHHs
n300peTaTenbCckoro, KpPEeaTHBHOTO, KPHUTHUYECKOTO  MBIIUICHHS, pa3BUTHA  (QYHKIHO-  HAIbHOU
TPaMOTHOCTH Y OOYyYaroIIuxcsi, B TOM YHCIIE €CTECTBEHHO-HAyYHOH M MaTeMaTHYECKOW. DKCICPUMEHT
ABJSIETCS. UCTOYHUKOM 3HAaHMH M KPUTEpHUEM HX HCTHHHOCTHM B Hayke. KoH- memuusi coBpeMEHHOIO
00pa3oBaHMs NOAPA3yMEBAET, YTO B y4EOHOM SKCIIEPUMEHTE BEAYIIYIO
POJIb TOJIKEH 3aHATh CAMOCTOSITEIbHBIN NCCIEN0BATENbCKUN YUEHNYECKUHM SKCIIEPUMEHT.

CoBpeMeHHBIE IKCIEPUMEHTANIbHBIC HCCIIEAOBAaHMS 10 OMOJIOTHH YK€ TPYIHO TpefcTa- BUTh 0e3
WCTIOJIb30BaHUS HE TOJIKO aHAaJIOTOBBIX, HO M IU(POBBIX M3MEPUTEIBHBIX MpHOO- poB. B ®enepansHom
rocyaapcTBeHHOM oOpaszoBatenbHoM cranaapre (PI'OC) mpomucaHo, YTO OAHMUM W3 YHHUBEPCAIBHBIX
y4eOHBIX JIeHCTBUH, MPHOOPETaeMBIX YUALIMMUCS JOJKHO CTaTh YMEHUE «IIPOBEIEHUS OTIBITOB, IPOCTHIX
9KCHEPUMEHTAIbHBIX MCCIIEAOBAaHNHN, NPAMBIX U KOCBEHHBIX M3MEPEHHUI C NCIONB30BaHUEM aHAJIOTOBBIX
1 ITU(GPOBBIX U3MEPUTEIBHBIX MPH- OOPOBY.

Y4eOHBINT JKCIEPUMEHT 10 OHOJIOTMH, NTPOBOAWUMBIA HA TPATUIIMOHHOM OO0OpyAOBaHWHU, 0€3
MpUMEHEHUs U(POBBIX JTA0OPATOPUI, HE MOXKET IMO3BOJIUTH B IOJIHOM Mepe PEIlnuTh BCE 3alla- UM B

COBpeMeHHOﬁ IIKOJIC. DTO CBS3aHO C pAAOM MIPUYHH:

® TpaJuIIOHHOE LIKOJbHOE 000pYJO0BaHHE H3-3a OTPAaHUYEHUS TEXHHUYECKUX BO3MOXKHO- CTeH He

MO3BOJISIET TPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCICIOBAHNUS,
® TUTEIBHOCTH TPOBEICHHUS OMOJIOTHIECKUX MCCIICIOBAaHIM HE BCETaa
® COTJIacyeTcs C JUTUTEIHLHOCTHIO YUEOHBIX 3aHSATHH;

¢ BO3MOXXHOCTH IMPOBEACHUA MHOTUX I/ICCJ’ICI[OB&HI/H‘/'I OTpaHUYMUBACTCA Tpe6OBaHI/I$IMI/I TE€X- HUKHU

0€30MacHOCTH | JIp.

[Mudporast nabopaTopuss MOJHOCTHIO MEHSET METOAWKY W COJEpKAHUE OSKCIECPUMEHTATb- HOM
JeATEBbHOCTH W pEIlaeT BbIMICIEPEUYNCICHHbIC MPoOaeMbl. [IIHPOKHIA CIEKTP JATYHUKOB MO3BOJISIOT
yUanmMMCsi 3HAKOMUTBCS C TIapaMeTpaMu OHOJIOTHYECKOTO SKCIIEPUMEHTA HE TOJIb- KO Ha KAYeCTBEHHOM,
HO ¥ Ha KOJMYECTBEHHOM ypoBHe. IludpoBas 1abopaTopust O3BONISIET BECTH JUTUTEIBHBIN DKCIIEPUMEHT



JaK€ B OTCYTCTBHM OSKCIIEPUMEHTATOpa, a 4YacToTa WX HM3Mepe- HHM HENMOJBJIaCTHA YEJOBEUSCKOMY
BOCIIPUSATHIO.

B mpouecce ¢opMupoBaHUsS IKCIIEPUMEHTAIBHBIX YMEHHH YYEHHK OOydaeTcs MpeacTaB- JISTh
nHGOPMAITHIO 00 MCCIICIOBAaHUH B YETHIPEX BHJIAX:

* B BepOAIbHOM: OINHUCHIBATH OKCICPUMEHT, CO3JaBaTh CIIOBECHYIO MOJEIb OSKCIEPUMEHTA,

(I)I/IKCI/IpOBaTI) BHUMAHUEC HAa U3MEPACMBIX BCJIIMUYUHAX, TCPMUHOJIOTUH,

® B TAOJIMYHOM: 3aIOHATH TAOJIMIEI JAaHHBIX, JIEKAIIHX B OCHOBE IMOCTPOCHUS TpaduKOB (IIPH STOM
Yy ydJamuxcsa BO3HUKACT IIEPBUYHOC NPCACTABIICHUC O MacmTaGax BeJ'II/I'-II/IH);

* B rpaduyeckoM: CTPOUTH TpadKH MO TAOJUYHBIM JAHHBIM, YTO JAET BO3MOXKHOCTH Mepe- Xoaa K
BBIABMXKCHHUIO THIIOTE3 O XapaKTEepE 3aBUCHUMOCTH MCXKIAY BCIMYHMHaAMU (HpPI 9TOM YUYUTECIIb
IMMOKa3bIBACT MPEUMYIICCTBO B BU3yaIn3alluu 3aBUCHUMOCTEN MCXKAY BEINMYUHA- MU, HArJIIAHOCTb U
MHOI‘OMCpHOCTb); B BHAC MaTEeMaTHYCCKHUX ypaBHeHHﬁ: JaBaTb MaTe- MATHYCCKOEC OIIMCAaHUC
B3aMMOCBSI3U BEJIMYMH, MAaTEMaTHYeCKOe 0000IIICHNE.

* (opMmHpoOBaHHE HCCICIOBATEILCKUX YMEHUU YydalllMXCs, KOTOPBIC BBIPAKAIOTCS B CICAY- IOMIMX
JIEUCTBUSAX:

1. ompenenenue mpoGIEMEL;

2. TOCTaHOBKA UCCIIEI0BATENbCKOM 3a/1a4u;

3. NMIaHMpPOBAaHME PELICHHS 33/1a4H;

4. nocrtpoeHue MoeNel;

5. BeIIBMKEHME THIIOTES;

6. skcrepuMeHTaIbHAs IPOBEPKA THIIOTES;

7. amanu3 JaHHBIX SKCIIEPUMEHTOB MM HAOIIOICHHUIA;
8. popmymupoBaHue BHIBOIOB.

IMocnenuue ToAbl y ydyalmuxcsi HaOMIOAaeTCsl HU3Kash MOTHBAIHMS M3YUCHHS €CTECTBEH- HO-HAYUYHBIX
JMCIUTLITHH U KaK CICJICTBHE TaJICHE KauecTBa 00pa30BaHusl.

[MocraBnsieMble B IIIKOJIBI COBPEMEHHBIE CpejicTBa 00ydeHHs, B pamKkax mpoekra «Touka po- cray,
coJiepKaT KaK y»e XOpOIIO H3BECTHOE O0OPYJIOBaHHE, TaK W MPUHIMIIHAAIBHO HOBOE. JTO HU(POBBIC
J1a00paTOPUU U NaTYUKOBBIC CUCTEMBI. B OCHOBY 00pa30BaTe/IbHOM MPOrPaM- MbI 3aJI0’KEHO IPUMEHEHUE
nudpoBbIX Jaboparopuil. TemaTHKa MNPEUIOKCHHBIX 3KCICPUMEH- TOB, KOJMYECTBEHHBIX OIIBITOB,
COOTBETCTBYET CTPYKTYpe NPUMEpPHOI 00pa3oBaTelbHON IPO- TpamMMbl MO0 OHOJIOTHU, COJEPKAHHIO
denepanbHOrO  TOCYIapCTBEHHOTO oOpaszoBatenpHoro cranmapra (PI'OC) OCHOBHOTO — 0OIIEro
00pazoBaHwUs.

PaccMoTpeHHBIE B TIOCOOMH OMBITHI MPONLIH ITUPOKYIO anpoOanuro. MHOTONETHSSI MPaKThH- Ka
WCIOJIb30BaHUS XUMHUYECKHX mpubopoB, IIJI B mkone mokasana, YTO COBPEMECHHBIC TEXHHUYECKUC
cpeacTBa OOy4YeHHsI HOBOT'O TIOKOJICHUS MO3BOJISIFOT JOOHWTHCS BBICOKOTO YPOBHS YCBO- €HHSI YU4ESOHOTO
MaTepuana, yCTOWYHMBOTO POCTa TMO3HABATEIBHOTO MHTEpECa IIKOJBHUKOB, T.€. MPEOJOJETh T
NpoOJeMbl, O KOTOPHIX TaK MHOTO TOBOPAT, KOTJAa peYb 3aXOJHT O COBPEMEH- HOM IIKOJEHOM
OHMOJIOTHIECKOM 00pa30BaHUH.

JlaHHOe MeTOoIMUYecKoe TIOCOOHEe aJPECOBAHO YYHTEISIM OWOJIOTMM , KOTOPBIC PEaTU3YIOT
o0Opa3oBaTenbHbIE MPOTrPaMMEBI C UCTIOTIb30BaHHEM 000pynoBaHus «Touka pocTay.

HopmatuBnas 0a3a

®denepanpHblid 3akoH OT 29.12.2012 No 273-®3 (pemn. ot 31.07.2020) «O6 ob6pazoBanmm B Poccuiickoi
®enepanmn» (¢ W3M. W jom., Berym. B cwity ¢ 01.09.20200 — URL: http://www.
consultant.ru/document/cons_doc LAW 140174 (nara obpamenus: 10.04.2020).

[Macopt HaumoHanmsHOTO Tpoekra «OOpasoBaHue» (yTB. mpesunuymom Cosera npu llpesumente PO mo
CTpaTern4eckoMy pa3BUTHI0 M HALMOHAJIBHBIM MpoeKkTaMm, Mpotokonl ot 24.12.2018 N 16) — URL:
/nttps://login.consultant.ru link ?req=doc&base=LAW- &n=319308&demo=1 (nata obpamienus: 10.04.2021).

locymapcTBennass mporpamma Poccuiickoit  @enmeparm  «PasButre  obOpaszoBanus» (Y TBepKIeHa
ITocranosnenneMm I[paBurensctBa PO ot 26.12.2017 N 1642 (pen. ot 22.02.2021)

«O0 yTBepKIeHNU TrocynapcTBeHHOU mporpammbl Poccuiickoit ®enepannu «Pa3Butne 00- pa3oBaHUs» —
URL: http: //www.consultant.ru document cons_doc LAW 286474 (nara obpamenus: 10.04.2021).

IIpodeccuonansupiii cranmapt «llemaror (memarormyeckas IeSTENBHOCTh B JOUIKOJb- HOM, HAdyaIbHOM
o011eM, OCHOBHOM 0011eM, cpeqHeM o0IeM oOpa3oBaHuK), (BocnHTaTeNb, yuuTenb)» (pea. ot 16.06.2019 r.)
(Ilpukaz MuHucTepcTBa TpyAa U coluanbHOU 3amuthl PO ot 18 oktsaopst 2013r. Ne 544H, ¢ u3MeHEHUAMH,
BHECEHHBIMH TpruKa3oM MuHHCTEepcTBa Tpyaa U corpamuTel PO ot 25 nmexabps 2014r. Ne 1115H u ot 5


http://www/
http://www.consultant.ru/
http://www.consultant.ru/

aBrycra 2016r. Ne 4221) — URL.: // http://npodcranagaptneaarora.pd (nara ooparenus: 10.04.2021).

IMpodeccronanbubiii crangapt «llemaror monmoaHHUTENBHOTO OOpazoBaHus jaered u B3pociubix» ([Ipukas
MunnctepcTBa TpyAa U conuanbHoi 3amuTel PO ot 5 mast 2018 r. N 298u

«0O0 ytBepkaeHuu mnpodeccuoHanibHOro cranmapra «llegaror IOTOJIHUTENLHOTO O00Opa30BaHUS JETCH U
B3pocibix») — URL: //https://profstandart.rosmintrud.ru/obshchiy- informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/reestr-  professionalnykh-standartov/index.php?ELEMENT ID=48583  (mata
obpamenus: 10.04.2021).

DenepabHBIN TOCYAapCTBEHHBIH 00pa30BaTeNIbHBIN CTaHAAPT OCHOBHOTO 00111ero 00- pasoBanus (Y TBepKaeH
npukazoM MuHHCTepcTBa 0Opa3oBaHust U Hayku Poccuiickoit @ene- panum ot 17 mexadps 2010 r. N 1897)
(pen.21.12.2020) — URL: https://fgos.ru (nata 06- pamenus: 10.04.2021).

®DenepanbHBIA TOCYIAPCTBEHHBI 00pa30BaTeNbHBIN CTAHAAPT CPEeaHEro o0Iero 06- pazoBaHus (Y TBEpKIACH
npukazoM MuHHCcTEepcTBa 0oOpa3zoBaHus M Hayku Poccuiickoit ®@ene- pammum ot 17 mas 2012 r. N 413)
(pem.11.12.2020) — URL.: https://fgos.ru (mata obpamenns: 10.04.2021).

Meroauyeckue peKOMEHIalUK 10 CO3/IaHMI0 M (DYHKIIMOHUPOBAHHIO JIETCKUX TEXHOMap- KoB «KBaHTOpHMYyM»
Ha Oaze o0mieoOpazoBaTeIbHBIX opranu3anuii (Y TBEpKIEHBI pacrnopsbke- HIeM MUHHCTepCTBa MPOCBELICHUS
Poccuiickoit ®Penepaunu oT 12 SIHBAps 2021 T. N P-4) — URL:
http://www.consultant.ru/document/cons_doc_LAW_374695/ (nara o6pamenus: 10.043.2021).

Iliianupyembie pe3yJbTaThl 00y4eHus o Kypcy «buosiorust . 5—9 kimace».

IIpeameTHbIe pe3yabTaThl:

e (QopMupoBaHHE LEHHOCTHOI'O OTHOIICHHS K JKUBOW MPHUPOJIE, K COOCTBEHHOMY OpPraHH3- MY;
MOHUMAaHHUE POJIM OMOJIOTHH B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTHHBI
MUpA;

e yMCHHE NPUMEHATH CHUCTEMY OHOJOTMYECKMX 3HAHWUH: PACKPBIBATh CYIIHOCTH J>KHBOTO,
Ha3bIBaTh OTJIMYMS JKUBOTO OT HEXHBOTO, IEPEUHCIISATH OCHOBHBIE 3aKOHOMEPHOCTH Op-
raHu3anuy, (QyHKIMOHHPOBAaHUA OOBEKTOB, SBICHWH, MPOLECCOB XMBOH IPUPOABI, 3BO-
JEOIIMOHHOTO Pa3BUTHS OPTraHHYECKOTO MHpa B €ro eIUHCTBE C HEKWUBOW TPHPOJIOH;
c(OPMHUPOBAHHOCTh MPEJCTABICHUII O COBPEMEHHOW TEOPUHM SBOJIIOUMM H OCHOBHBIX
CBHUIETENHCTBAX IBOJIOLNY;

e BIJICHHE OCHOBAMH MOHATUIHOTO ammapaTta ¥ Hay4yHOTO SI3bIKa OHMOJIOTHH: UCIIONh30Ba- HUE
W3yYCHHBIX TEPMUHOB, MOHSITHH, TEOpUH, 3aKOHOB M 3aKOHOMEPHOCTEW st 00Bsic- HEHUS
Ha0M0JaeMbIX OHOJIOTHYECKUX OOBEKTOB, SIBJICHUH U POLIECCOB;

® [OHMMaHHE CIOCOOOB MOMYYCHHUS OUOJOTHYECKUX 3HAHWH; HAJTMYME OTBITAa UCTIONb30- BaHUA
METO0B OMOJIOTHH C LENbI0 H3YyYEHHs JKUBBIX OOBEKTOB, OMOJIOTMYECKUX SBJIE- HUH U
IPOIIECCOB: HAOJIIOJCHUE, ONUCAHUE, NMPOBEICHUE HECJIOXKHBIX OMOJIOTMYECKUX OIIBITOB U
OKCIIEPUMEHTOB, B TOM 4YHCJIE C WCIOJIB30BAaHHEM aHAJOTOBBIX W IU(POBBIX MPHOOPOB U
WHCTPYMEHTOB;

® yYMCHHE XapaKTepPH30BaTh OCHOBHBIC TPYIIIBI OPTaHU3MOB B CHCTEME OPTraHUYeCKOr0 MHU- pa
(B TOM uymcne BHPYCHI, OakTepWH, pacTeHUsi, IPpHUOBI, JKUBOTHBIE): CTPOEHHE, IMPOILIECCHI
JKU3HEIESITETbHOCTH, X IPOUCXOXKICHNE, 3HAUCHNE B IPUPO/IC U KHU3HU YEIOBEKa,

e yMeHHE OOBSICHATH MOJOKEHHE YeJOBEeKa B CHCTEME OpPTaHMYECKOTr0 MHpA, €ro IpPOUC-
XO0XKIIEHHEe, CXOACTBA M OTIMYMS YelOBeKa OT JXMBOTHBIX, XapaKTepU30BaTh CTPOCHHE M
NPOILECCHl JKU3HEACATENbHOCTH OpTraHU3Ma 4YeJOBEKa, €ro MPUCIOCOOJEHHOCTh K pas-
JIMYHBIM 3KOJIOTUYECKUM (haKTopam;

e yMCHHE ONHUCHIBATH KJIETKH, TKaHH, OPTaHbl, CUCTEMBbl OPraHOB M XapaKTEpU30BaTh BaX-
Helre OMOJOrHYECKHEe IPOLIECCHl B OPraHU3MaxX PAaCTEHHM, )KUBOTHBIX U YEIOBEKa;

e  c(hOpMHUPOBAHHOCTH NMPEICTABICHUI O B3aUMOCBSI3U HACIECAOBAHHS IOTOMCTBOM IIPH- 3HAKOB
OT POOUTENIECKUX (DOPM C OpraHU3aLMeH KIETKH, HAINYMEM B HEH XpPOMOCOM KaK HOCHTENEH
HacJeCTBEeHHO! MH(pOpMaIKy, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Hacje- JOBaHHS NPU3HAKOB;

e c(hOpMHUPOBAHHOCTH IMPEACTABICHUH 00 OCHOBHBIX (DaKTOpax OKpY)KaloIIeH cpelbl, UX POJIH
B KU3HENEATEIIbHOCTH M DBOJIONHWK OPTaHMW3MOB; TpEACTaBlIeHHE 00 aHTPOIOTeH- HOM
(akrope;

e c(hOpMUPOBAHHOCTH TMPEACTABICHWH 00 HDKOCHUCTEMaxX W 3HAYCHUH OMOpa3HOOOpasws; o
rI00ATBHBIX JKOJIOTHYECKUX Mpo0jeMax, CTOSIIMX Iepei YeJOBEUECTBOM M crocobax uX
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MIPEOJIOJICHUS;

e yMEHHE pemaTh y4eOHBIe 3ajjadd OWOJIOTHYECKOTO CONEP)KaHWs, B TOM YFHCJE BBISBISTH
MIPUYUHHO-CJICACTBEHHBIC CBSI3M, MPOBOJWTH pacu€Thl, JAejaTh BBIBOJbI Ha OCHOBaHUHU
MOJIyYSHHBIX PE3yJIbTAaTOR;

® yMEHHE CO3[aBaTh W NPUMEHATH CIOBECHBbIE M TpadUuecKre MOJIEIH i OOBICHEHHUS
CTPOCHHMS KHUBBIX CUCTEM, SBJICHUH U TPOIIECCOB KUBOW TPUPOIBI;

MOHUMAaHHUE BKJIaJia POCCUHCKUX M 3apyOSIKHBIX YUEHBIX B pa3BUTHE OHOJOTHYECKUX HAYK;

e BIaJCHUEC HaBBIKAMH pPabOTHI ¢ WHGOPMAIMEH OWOJOTHICCKOTO COJACpKAHUA, TIPend-
CTaBJICHHOW B pa3HOW (opMe (B BHIC TEKCTa, TAOJUUYHBIX IaHHBIX, CXEeM, TrpaduKOB,
JuarpaMm, MOJEJCH, M300paKeHUH), KPUTUYECKOTO aHain3a WH(pOpMalMd W OICHKH €¢
JIOCTOBEPHOCTH;

®  yMEHHE IUIAHUPOBATh M0 PYKOBOJCTBOM HACTABHUKA U MPOBOJAMUTH yU4eOHOE UCCIIEIOBA- HUE
W MPOEKTHYIO0 paboTy B 00JaCTH OMOJIOTHH; ¢ YI€TOM HaMEUYEeHHOM 1enu (hopMy- JTUPOBATh
nmpo0JieMy, TUIOTE3y, CTaBUTh 3ajaud, BHIOMpATh aJCKBaTHBIE METOMBI JUIS UX DPEUICHUS,
(hopMyITUPOBATH BHIBOJIBI; ITyOJIMYHO MPEICTABIISTH MOTyYeHHBIE PE3YIbTaThI;

e yMEHHWE HHTErPUPOBaTh OMOIIOTUYECKHE 3HAHUS CO 3HAHUSMH APYTUX YI€OHBIX MIpeJl- METOB;
c(hOpMUPOBAHHOCTh OCHOB JKOJIOTMYECKOW TI'pPaMOTHOCTH: OCO3HAaHHE HE0OXOIUMOCTH
NIEHCTBUI TI0 COXpaHEHWIO OMOpa3HOOOpas3usi M OXpaHe NPUPOIHBIX HKOCHCTEM, COXpa-
HEHUIO M YKPEIJICHHUIO 3/I0POBbS YEJIOBEKa; YMEHHE BHIOMPATH IIeJIEBbIe YCTAHOBKU B CBOHUX
JEHCTBHUAX M MOCTYIKAX MO OTHOIICHHIO K KHUBOW MPUPOJIE, CBOEMY 3[I0POBBIO M 3I0POBBIO
OKPYXKAaroInX;

e yMEHHE WCIOJH30BaTh NPHOOPETEHHBIE 3HAHUS W HABBIKU JUIA 3J0POBOTO 00pasa >Ku3- HH,
cOaIaHCUPOBAHHOTO MUTAHUS U (PU3NYCCKON AKTUBHOCTH; HEIPUATHE BPEAHBIX IIPH- BBIUCK H
3aBHCUMOCTEH; YMEHHE NPOTHBOJCHCTBOBATh JDKCHAYYHBIM MAHUNYJSIUSIM B OO0JIACTH
3II0POBBS;

® OBIJIQJICHUWE NMPUEMaMH OKa3aHWs INEPBOH MOMOIIM YEIOBEKY, BBIPALIUBAHHS KYJIBTYP- HBIX
pacTeHui u yXo/a 3a JOMAIIHIMU KUBOTHBIMHU;

DopMbI KOHTPOJIS

KoHnTpone pe3ynbTaroB 00ydeHHs] B COOTBETCTBHM C JaHHOH 00pa30BaTeNbHON MporpamMmoit

NpoBOOUTCS B (OpME NHCHMEHHBIX W OKCIEPUMEHTAIBHBIX paboT, Mpeamnonaraercsi NpoBene- HHE
MIPOMEXKYTOYHON M UTOTOBOW aTTECTAIUH.

IIpomexyTouHas aTTecTal U
HAns  ocymiecTBieHHS TPOMEXYTOYHOH aTTeCTallid HWCIOJB3YIOTCS  KOHTPOJBHHO-OIIEHOYHBIE
MaTepualibl, OTOOP COAEpX aHUA KOTOPHIX OPHUEHTHPOBAH HA NPOBEPKY YCBOEHHS CHCTEMbI 3HAHHUM U
YMEHUH — WHBApHUAHTHOTO Spa COJEpKaHUs NEHCTBYIOIIMX 00pa3oBaTelIbHOW MpPO- TPaMMBI MO
Ouonoruu i 0011e00pa3oBaTeIbHBIX OpraHu3auni. 3aJaHusl MPOMEKYTOUHONW aTTECTALUHN BKIIOYAIOT
MaTepHal OCHOBHBIX Pa3/eioB Kypca OHOJIOTHH.

ITAKET OHEHOYHBIX MATEPUAJIOB 1 KPUTEPUN OLIEHUBAHUA 110
NPEIMETY «BHOJIOI U51»

KoHTpoJibHBIE H3MEpPUTEIbHbIE MATePHAJIBI
B nmanHOM pasnene MpeACTaBIAIOTCS  KOHTPOJIBHO-U3MEPUTENIBHBIE  MaTepualibl, KOTOpHIE

HCHOJIB3YIOTCA AJId ONPEACIICHUSA YPOBHA JOCTUKCHUA OGy‘iﬂIOHII/IMI/ICSI IJIaHUPYEMBIX MECTa-

MPEAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB B paMKax OpraHU3alliy TEKYIIEro KOHTPOJIA YCIeBae- MOCTH U
MTPOMEXYTOYHOU aTTEeCTAIIHH.

[Ipn opranmzamum TeKymero KOHTPOJS YCIIEBAEMOCTH OOYYAIOIMUXCA CIIeNyeT YYUTHIBATh
tpedoBarmss PI'OC OOO k cucTemMe ONEHKH JOCTIKCHHSI TUTaHUpYeMBIX pe3yiabTatoB OOII, ko- Topas
JIOJDKHA TIpelyCMaTpUBaTh HCIOJb30BaHUE Pa3HOOOpa3HBIX METOJOB M (OPM, B3aUMHO JOTMOIHSIONINX
Ipyr npyra (CTaHAapTU3MPOBAaHHbIC NHCbMEHHbIE W YCTHBIE pabOThl, TPOEKTHI, NpPaKTHYECKUE H
nabopatopHbie paboThl, TBOpUYECKUE pabOThI, CaMOaHAIN3 U CAMOOLICHKA, Ha- OJIOJIeHHEe, UCIBITAaHUs U
HHOE).

Br160p yka3aHHBIX HIDKE THIIOB M MPUMEPOB KOHTPOJIBHBIX N3MEPHUTEIHHBIX MaTepHaIOB 00yCIOBIIEH
MIEJIarOTMYeCKOM M METOJMYECKOHN I1eNIecO00pa3HOCThIO, ¢ YUETOM MPEIMETHBIX O0COOEHHOCTEH Kypca
«buonorus 5—9 knmacey.

Tectsl 1 3aganus paspaboransl B cooTBeTcTBUHM ¢ Gopmarom EI'D u 'MA, 4uro mo3BomseT naxe B
pamMKax YCBOCHHUS MPAKTHYECKOW YaCTH MPOTPAMMEBI OTpadaThIBaTh 00IIEeydeOHbIC U MPEAMETHBIC 3HAHUS
Y YMEHUSI.



[lepedeHb OIEHOYHBIX MPOLEAYP MOJDKEH OBITH ONTHMAIBHBIM M JTOCTATOYHBIM JJIS OIpe- JCICHUS
VPOBHS JTOCTIDKCHHSI OOy4YalOMIMMUCS TPEIMETHBIX M METalpeIMETHBIX pe3yibTa- ToB. Dukcarus
pe3yJIbTATOB TEKYIIEro KOHTPOJSI YCICBAEMOCTH OOYYArOIIUXCS OCYIIEe- CTBJIETCS B COOTBETCTBUM C
MIPUHATON B 00pa30BaTEeIbHON OPraHU3aIluU CHCTEMO OIICHHU - BaHUSL.

® DPa3HOro ypOBHS HM3y4EHHs HpEIMETa, BO3PACTHBIX OCOOCHHOCTEH MIIAMIINX IIKOJIbHUKOB, a
TaK)Ke MOTUBAL[MOHHOTO ¥ IICH- XOIMOLHOHAIBHOI'O KOMIIOHEHTOB YPOKOB;

® TI03BOJSIIOT OTpalaThiBaTh HABBIKH, 3aKPEIUISATh IMOJYYCHHBIC 3HAHUS M KOHTPOJMPO- BaTh
pe3yJbTaThl 00y4YeHHs, KaK B XOJe KaXIOro ypoka, TaKk U B paMKax HTOTOBOIO YpOKa IO
MarepHaiy pasjieia.

Crnennduueckoii popMoit KOHTPOIIS ABJsieTcsl paboTa ¢ mpubopaMu, 1ad0paToOpHBIM

obopyznoBaHueM, MoJensiMu. OCHOBHAs LielIb STUX IIPOBEPOYHBIX PAOOT: OlpeiesIeHHe YPOBHS

Pa3BUTHS YMEHHH IIKOJILHUKOB Pa00OTaTh C 000pyIOBaHUEM U IPOBOIUTH IKC- MEPUMEHTANbHBIE

UCCIICIOBAaHUs, TUIAHUPOBATh HAOJIOICHHUE HITH OIIBIT, BECTH CAMOCTO- SITEJILHO MPAKTHYECKYIO

pabory.

3agaHre MOXKET CYMTAThCS BBITIOJIHEHHBIM, €CIIH 3allCaHHBIA/BBIOPAHHBII OTBET COB- MaJaeT C

BEPHBIM OTBETOM. 3a[aHHsi MOTYT OLICHHBAThCS Kak 1 OauioM, Tak U GOJBIIMM KOJHYECTBOM B

3aBHCHMOCTH OT YpPOBHS CJOKHOCTH 33/IaHUS, OT KOJMYECTBAa BBEACH- HBIX/BBIOPAHHBIX

OTBCTOB,0T THIIA 3aJaHUA.

Hopwmbl onieHOK 32 Bee BUABI IPOBEPOYHBIX PadoT
«5» — ypOBeHb BBIMOIHEHHUS TPEOOBAHUI 3HAYUTEIHLHO BBIIIE YIOBICTBOPUTEIHHOTO:
® OTCYTCTBHE ONIMOOK, KaK M0 TEKYIIEMY, TaK U 10 MPebIAYIIeMY YIeOHOMY MaTepuay;
® He OoJlee OAHOTO HEAOUETA.

«4» — ypOBEHb BBINIOJIHEHUS TPEOOBAHHI BBILIE yIOBIETBOPUTEIHHOTO:

¢ Hanuuyue 2—3 omuOOK Ui 4—6 HEeTOUETOB M0 TEKYIIEMY YI€OHOMY MaTepHany;
¢ He Oosee 2 ommOOK Win 4 HEAOYETOB TIO MPOHIEHHOMY MaTepHaIy;

* UCMOJIb30BaHUE HEPALMOHAIBHBIX MPUEMOB PEllIeHHS yueOHO! 3a1auH.

«3» — JI0CTAaTOYHBIN MUHUMAJILHBIN YPOBEHD BBITIOJTHEHUS TPeOOBaHMH, MPEABIBISIEMBIX K
KOHKpPETHOH pabore:

¢ He 6omee 4—6 ommbok mu 10 HEMOYETOB O TeKyIeMy y4eOHOMY MaTepHany;

* He Oosee 3—5 ommboOK WK He Oonee 8 HEIOUYETOB 110 MPOIICHHOMY Y4eOHOMY MaTepH- aiy.
«2» — ypOBEHb BBITIOJIHEHUsI TPEOOBAHUI HIDKE YIOBIECTBOPHTEIBHOTO:

¢ Hanmmume OoJee 6 ommOOK win 10 HEOYETOB MO TEKYIIEMY MaTepHaIy;

* Oonee 5 ommOOK WM OoJiee 8 HEIOUYETOB MO MPONHACHHOMY MaTepuaty.

KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPHUAJIBI 11O
BUOJIOT'UN

1. BoIOpath 0/1MH MM HECKOJILKO NMPABMIIBHBIX OTBETOB M3 NMPELIOKEHHBIX BapuanToB. Hay- Ka,
M3y4arouias rpuokL:

1) Bupyconorus

2) MHKOJIOTHS

3) 6oranuka

4) mMuxpo6uonorus

OTBET: MUKOJIOTHS

2. Vicnonb3ys 3HaHHUS O NUTaHHH KMBBIX OPraHU3MOB, BBITIOJIHHUTE 3a/[aHHE.

YcTaHOBUTE COOTBETCTBUE MEXKIY CIIOCOOOM ITUTAHUS U OPTaHU3MOM, JUII KOTOPOI'O OH Xa-

paKkTepeH.
OPI'AHM3M CIIOCOb IIUTAHUA
A) MSITJIUK JIyTOBOM 1) aBToTpOohHOE
b) cuanna 6onbmas 2) rereporpodHOE

B) 6epésza moBucias

I') onénok nerHuit

J1) uryka oObikHOBeHHAs E)

KJIEBEP KPACHBIH

3anumuTe B TaOIHITY BRIOpaHHBIEC TA(PHI 110 COOTBETCTBYIOIMMHE OyKkBamu. OTBET:

A B B r hi| E




1 2 1 2 2 1

3. Bribepure 1Ba BEpHBIX OTBETA U3 MIATH M 3aMUIINTE HU(PHI, O KOTOPHIMU OHH yKa3aHbl. JKHBbIE
OpTaHMU3MBI CTIOCOOHBI BOCTIPHUHAMATH BO3/ICHCTBHS BHEITHEW Cpebl M pearupo- BaTh Ha HUX. B
MPUBEAECHHOM HUKE CIHCKE HAMIUTE IBa TEpMHUHA, KOTOPHIE OIMMCHIBAIOT MPO-

11€CChI, IPOMCXOISAIINE B OPraHU3ME.
1. Jipixanue;
2. PazpakiMOCTh;
3. Pa3smHOkeHMe;
4. Boinenenue;
5. Peduexkc.
OTBeT: pa3apakuMocTh, pediiekc.

4 . 3arojaHuTe MOpPOIYCKU B TCKCTE, BBI6paB OIWH U3 BApPUAHTOB OTBCETOB, MPCACTABJICHHBIX B BHUAC
BBIITIaJAaOIICIO CIIMCKA. BcraBpTe B TekceT «IlouBeHHOE mUTaHHE paCTCHHfI» IMpOMyIICH- HbIC CJIOBAa U3
MPpEAJIOKECHHOTO CIIUCKA. CroBa BCTaBIIHTE B HYXXHOM YHUCJIC U MAJICKE.

ITouBeHHOE UTaHUE PACTEHUIA

BonpmmuHCTBY pacTeHuil mpuCyIle NOYBeHHOE NUTaHue. Ero emeé Ha3pBaoT (A), TaKk KaKk pacTeHHS
OCYIIECTBIISIIOT €ro ¢ nomMotpio (b). Baxuyio pons B 3ToM mporiecce urpaiot (B). OHn mormomaror u3
noussl (I'). Tlo cocynam nox neiictBuem (/1) MOrIOMEHHBIA PacTBOP MOAHU- MaeTCsl B APYTHE OpPTraHbl
pacTeHusl.

Crmcok cioB:

1. crebrneBoe;

2. KOPHEBOE;
. KOpEHB;
. cTeben;
. KOPHEBOU BOJIOCOK;
BEpXYILIEYHAsl MOYKA;
BO/JIa C paCTBOPEHHBIMU MUHEPAILHBIMY BEIIECTBAMU;

ONOUT AW

MUTaTENbHBIA PACTBOP;
9. xopHeBoe naBneHue.
B Tabnuiy noz coOTBETCTBYIOIIMMU OyKBaMHU 3alIUIINTE HUQPHI.

A B B r i

5 . BoccTaHoBUTE BEpHYIO MOCIEI0BATENILHOCTD. 3a1aHuUs

0a30BOTO YPOBHSA

1. YcTaHoBuTE, B KaKO# MOCIEAOBATENBHOCTH Pa00OTAIOT C MUKPOCKOTIOM.

1) nocraBbTe MUKPOCKOI INTATUBOM K cebe

2) nomecTuTe Ha NPeIMETHBIN CTOIMK MUKPOIPENapar

3) nosb3ysch BUHTOM, IIaBHO OIyCTHTE OKYJISP

4) npy moMoIM BUHTOB ME/JIEHHO TIOAHMMANTeE Ty0ycC, MOKa He TIOSBUThCA YE€TKOE H300pa- JKeHHe.

[IpaBuibHBIE OTBETHI:

1) nocraBbTe MUKPOCKOI INTATUBOM K cele

2) nomecTuTe Ha NPeIMETHBIN CTOIMK MUKPOIPENaparT

4) mpu TOMONTY BUHTOB MEIJICHHO TTOTHUMAaNTe TyOyC, ITOKa HE TTOSIBUTHCS YETKOE N300pa- )KCHHE.

3agaHue MOBBIIEHHOTO YPOBHSI CIIOKHOCTH

1. YcraHoBuTe MOCIENOBATENBHOCTh YCIOXHEHUS DPACTUTENFHOTO MHpa Ha 3emile, HadyWHas C
OJTHOKJIETOYHOTO OPraHn3Ma. 3allUIIATE B TAOIHILy COOTBETCTBYIOIIYIO ITOCIIEAOBATENBHOCTH (P!

1) mMxu

2) nuanoGakTepun

3) Boxopocau

4) NoKpHITOCEMEHHBIE

5) ronocemennsie

6) MarnopOTHUKHU
HpaBI/IJ'ILHLIQ OTBECTEI:



1) nuano6axrepun

2) Bogopocnu

3) mxu

4) nanopoTHUKH

5) ronocemennble

6) nokpeITocemMeHHbIE

6. BoccTraHoBMTE HOAMUCH K PUCYHKY, Ha KOTOPOM H300pakeH mpoiiecc POTOCHHTE3A.
IMoanuIuTe CTPEIKH HAa PUCYHKE U3 TIPEATIOKCHHOTO MTEPEUHS.

A. Boga \\ ; / - T
b. Yrnexkucnbiii 2> @
ra3 B. Kucnopon - =
I'. Oueprus ConHia 71N

7. 3amnoaHuTe ITyCTBIC KJICTKU B Ta6J'II/II_IC.

Buonornueckue Hayku
Yyenne o ? I'enernka ? Mounexysp- ?
KJIETKE Hast OMOJIOTHUS
? Buonorus Usmenun VYiyuieHue ? Y4yenue o
pa3BUTHUS TKA- | - BOCTD MTOPOJT KUBOT- IIPOUCXOXKIC-
Hel 1 HaCJIe- HBIX ¥ COPTOB HUY KU3HU
CTBEHHOCTh pacTeHun




TemaTn4eckoe NJIAHUPOBAHUE

TemaTuyeckoe INIAHUPOBAHME MAaTEPHAJIa B S Kiiacce
«BHOJIOI'USA — HAYKA O ’KUBOM MUPE»

Yacts 1. buonorus — Hayka o xuBoM mupe. Hacts 2.
MHuoroo6pasue kuBbIX oprann3MoB. Yacte 3. XKu3ub
OpraHu3MOB Ha miaHere 3emis Yacts 4. Uenosek Ha

I1aHere 3eMiist

No Ko OCHOBHbIE BUJIBI JESITEIBHOCTH Hcnons3o-
B Tema Conepxanne Henesan ycranosia OT"BO 00y4aroLmxcst Ha ypOKe/BHEY- BaHHE 000-
n/m ypoka 4acoB
POYHOM 3aHATHU pyIoBaHue
1 . buomorus — Hayka o XHBOM Mupe (8 1)

1 Mertoibl U3yUeHus Hcnonb3oBanue yBe- OOBICHATH Ha3HAYE- 1 YMenune paboTath ¢ 1a00paTOPHEIM Mukpockon
KHUBBIX OPTaHU3MOB: | JIMYHUTENILHBIX IPUOOPOB | HUE YBEIMYUTEIbHBIX 000pyZIOBaHHEM, YBETHUUTEIbHBIMU CBETOBOW,
HaOII0IeHNe, U3Me- | IPU M3Y4YE€HUH OOBEKTOB | MPUOOPOB. npubopamu. U3yuars ycTpoiicTBO MU- | IHM(POBOI
peHue, FKCrepu- KUBOW IPUPOJBL. YBe- Paznu4are pydnyro u KPOCKOIIa ¥ COOII0OaTh MpaBuia pa-

MEHT. JMYUTEIbHBIC TPUOOPHI: | IITATUBHYIO JIYIIBL, 00TBI ¢ MUKPOCKOTIOM.

JlaboparopHast pa- JyIbl py4yHasi, IITaTUB- 3HATh BEJIMYHUHY I1OJTY- CpaBHUBATh yBEITMYEHUE JIYTIbl U MU-

6ora Ne 1 Hasi, Mukpockon. P. I'yk, | waemoro ¢ ux nomo- KpOCKoIa.

«3yuenne ycrpoii- | A. BaH JIeBeHTryk. YacTH | IIbIO YBETUYEHUS. [Honmy4ats HaBBIKH PabOTHI C MUKPO-

CTBa YBEIMUHUTEIb- MHUKpocKomna. Mukpo- CKOTIOM ITIPH U3yYECHUH TOTOBBIX MH-

HBIX TIPUOOPOB» npenapart. [IpaBuna pa- KpOIIpenapaToB.

OOTBI C MUKPOCKOTIOM. CobimonaTh mpaBmiia paboTsl B KaOu-

HETe, 00paIeHus ¢ 1abopaTOPHBIM
obopynoBaHNEM

2 BuISBIATE yacTu 1 YMenune paboTaTh ¢ 1a00paTOPHEIM

Knerounoe crpoe-
HHUE OpPTaHU3MOB.
MHoroobpazue Kire-
TOK. MeTo/bI n3yde-
HUS JKUBBIX

Ctpoenue kineTku. TkaHu
Knerounoe ctpoenue
KUBBIX OPTaHU3MOB.
Knerka. Yactu kieTku u
VX Ha3HAYCHHE.

KJIETKH Ha PUCYHKax
y4eOHHKa, XapakKTe-

pH30BaTh UX 3HaUe-

HHE.

000pyZI0BaHHEM, YBEITHYUTEIbHBIMU
npudopamu. Habmronats yactu u op-
TaHOW/IBI KJIIETKH HA TOTOBBIX MUKPO-
npenaparax MmoJi MajbIM U OOJIBIIUM




[podosxeHue

No [leneBas yoTanoBKa Koi-Eo OcHOBHBIE BUBI IESITEIHHOCTH Hcnons3o-
Tema Coneprxanne y 00yJaronuxcs Ha ypOKe/BHEY- BaHHE 000-
/T ypoka JacoB
POYHOM 3aHATUHU pyIoBaHuE
OpraHU3MOB: Ha- ITonsitne o Tkanu. Tkann | CpaBHUBATH KUBOT- YBEITMUEHHEM MUKPOCKOIIA U OIIMCHI- Mukpockon
OmoieHue, U3Mepe- | )KUBOTHBIX U PACTCHHIA. HYIO M PaCTUTEIBHYIO BaTh UX. uuQpoBoH,
HUE, SKCTIEPUMEHT Ux dyHkmmm. KIIETKH, HAXOJHUTh Pasnuuark oTAenbHbIC KIETKY, BXOJIS- | MUKpOTIpena-
JlabopatopHas pa- YepTHI UX CXOJCTBA U e paTsl
6ora Ne 2 pasziuyusi. B COCTaB TKaHHU.
«3HaKOMCTBO C Paznuyare TKaHU XuU- O0600u1ate 1 GUKCUPOBATH pE3yIbTa-
KJIETKaMH pacTe- BOTHBIX M PACTCHUI TBI HAOMIOJJCHNH, IENATh BEIBOBI.
HUW Ha PUCYHKax y4eOHU- Co0mnronars npasuiia paboTH B KaOu-
Ka, XapaKTepPH30BaTh HeTe OMoIOTHH, 00paIeHus ¢ 1ado-
WX CTpOoeHHe, 00bsic- pPaTOpHBIM 000PYIOBaHUEM
HATH UX (yHKIIHH.
3 OcobeHHocTH XUMHU- | XUMUYECKHI cocTaB Paznuuare Heopranu- 1 HabnronaTs JeMOHCTPALINIO OTIBITOB
YEeCKOTO COoCTaBa KJIETKH. YecKHe U OpraHnye- YUUTEJIEM, aHATM3UPOBATh UX pe-
KHUBBIX OPTaHU3MOB: | XMMHUYECKHE BELIeCTBa CKHE BEIIECTBA KJIET- 3yJBTaThl, A€TATh BHIBOJIBL.
HEOpraHU4YeCKUe 1 knetku. Heopranuye- KH, MHHEpPAJIbHBIE CO- AHaTM3UPOBATh NPEACTABICHHYIO Ha
OpTraHUYeCKUE Be- CKHE BEIIECTBA KIICTKH, 71, OOBSICHATH UX pUCYHKaX yueOHUKA HH(POPMAIIHIO O
LIECTBAa, UX POJIb B WX 3HAYCHHE JJIS KIIETKH | 3Ha4eHHWe JUIs opra- pe3yJbTaTax omnbiTa, padoTas B ape
OpraHusme u opranu3ma. Opranude- | HU3Ma. Ymenue paboTtaTh ¢ 1a00paTOPHBIM
CKHE BEIIECTBA KIIETKH, obopyaoBaHHEM
VX 3HAYCHHE IS )KU3HU
OpraHu3Ma U KJIETKH
2 . MHoroo6pasue kuBbIX opranu3MoB (11 )
4 Bakrepun. MHoro- bakrepuu: crpoenue u XapakTepuzoBaTh 1 OrnurceIBaTh pa3HOOOpa3HbIe (DOPMBI PaccmarpuBa-

o0Opasue OakTepuit

KU3HCACATCIIBHOCTD.

Bbakrepun — npumMuTHB-
HBIE€ OJTHOKJIETOYHBIE Op-
ranu3mel. CTpoenue O6ak-

Tepuil. PazMHOXeHME

0COOEHHOCTH CTpOEe-
HUS OaKTepHil.

OakTepHaIbHBIX KIETOK HA PHCYHKE
ydeOHHKa.

Paznuyarh NOHATHA: «aBTOTPOQBI»,
«reTepoTpodbD», KIIPOKAPHOTHD),
«3YKapHOTBD.

HUEe OaKTepHid
Ha FOTOBBIX
MUKpOIIpena-
parax ¢ uc-
M0JIb30BaHUEM




[podosxeHue

No [enepas Kou- OCHOBHBIE BUBI ICATEIILHOCTH Hcnonszo-
} Tema Conepxanue yeTanopka O1°BO 00y4Jaromuxcs Ha ypoKe/BHeY- BaHue 000-
n/m ypoka 4acoB
POYHOM 3aHATHH pyaoBaHue
OaKkTepwii MeICHIEM XapakTepru30BaTh MPOIECCH JKU3HE- 1 poBOTO
KJIeTKH HajBoe. bakre- JEeSITENbHOCTH OaKTEepUH KaK MpOKa- | MHUKPOCKOIIA.
pHUH Kak camasi APEBHSs PHOT. OneKTpoH-
TpyIIa OpraHN3MOB. CpaBHHBATH U OIICHUBAThH POJIbL OAKTE- | HBIC TAOIHUITHI
IIponecco! xxu3Henes - puii-aBTOTpOoQOB 1 OaKTepUi-TeTepO- | W IJIaKaThl.
TEJILHOCTH OaKTepHid. Tpo¢oB B ipupoieY MeHHe paboTath ¢
[TonsTre 06 aBTOTpOhax nmabopaTOpHBIM 000PYIOBAHUEM,
U rerepoTpodax, nmpoka- YBEITMYUTEIBHBIMA TIPUOOPAMHL.
pHOTax M dyKapHoTax
5 Pactenus. Muoro- Pacrenus. XapakTepu3oBaTh 1 PaznuyaTh yacTu UBETKOBOIO pacTte- OO0Hapyxe-
oOpa3ue pacTeHuH. [Ipencrasnenue o ho- TJIaBHBIE TIPU3HAKU HUS Ha PUCYHKE YY€OHUKA, BBIABUTATh | HUE XJIOPO-
3HaueHne pacteHuil | pe. OTIIMYATENEHOE pacTeHui. MIPEIONIOKEHHS 00 X PYHKIUAX. TUTaCTOB B
B NPUPOJE M KU3HU | CBOWCTBO PacTEHUIA. CpaBHUBATh IBETKOBBIEC U FOJIOCEMEH- | KJIETKax pac-
YeNoBeKa Xnopodumui. 3HaueHne HBIE pacTeHHS, XapaKTEepPHU30BaTh UX TEHHH C uc-
¢dorocunTesza. CpaBHe- CXOJICTBO U Pa3JInHsI. MOJIb30BaHU-
HUE KJIETOK PACTCHUH U XapakTepu3oBaTh MXH, MATIOPOTHUKH, | €M IUPPOBO-
OaxTepwii. [lenenne XBOIIIY, TIJIAYHbI KaK CIIOPOBBIE pacTe- | ro
1IapCTBa pacTeHUIA Ha HUS, OLIPEIEIISTh TEPMHUH «CIOpay. MHKPOCKOIIA.
TPy BOJOPOCIH, BrLBisATE HA pUCYHKE yueOHUKa pa3- | DJIeKTpoH-
LBETKOBBIE (TIOKPHITOCE- YK MEXIY PACTCHUSIMH Pa3HbIX HBIE TaOJHUIIBI
MEHHBIE), TOJIO0CEMEH- CHCTEMaTUYECKUX TPYIIII. W TIJTaKaThl.

HBIE, MXH, TIAYHBI, XBO-
IIH, TATTOPOTHHUKH.
Crpoenue pacrenuil. Ko-
peHb u nober. CiioeBu-
1ie Bogopocieir. OCHOB-
HBIE PA3JINIHS TOKPBITO-
CEeMEHHBIX U
TOJIOCEMEHHBIX pacTe-
Huil. Ponb IBETKOBBIX
pacTeHuil B )KM3HU Y€JI0-
BEKa

CoIoCTaBIISITh CBOWCTBA PACTUTEITh-
HOW 1 OaKkTeprambHON KJIETOK, Ie1aTh
BBIBOJIBL.

XapakTepu3oBaTh 3HAUEHUE PACTEHUH
Pa3HBIX CHCTEMAaTUYECKUX TPYIII B
JKU3HH YelIoBeKaY MEHHE paboTaTh ¢
nmabopaTopHBIM 000PYIOBAaHHEM, YBE-
JTUYUTENLHBIMHA TPHOOPAMHU.




[podosxeHue

No [leneBas yoTanoBKa Koi-Eo OcHOBHBIE BUBI IESITEIHHOCTH Hcnons3o-
Tema Coneprxanne y 00yJaronuxcs Ha ypOKe/BHEY- BaHHE 000-
/T ypoka JacoB
POYHOM 3aHATHU pyIoBaHHe
6 Kusotnsie. Ctpoe- | KuBoTHbIE PacnosnaBats on- 1 XapakTepu30BaTh MPOCTEHINX 10 I'otoBuTH MU-
HUE KUBOTHBIX. [Ipencrasnenue o day- HOKJIETOYHBIX U pUCYHKaM y4yeOHHUKA, OTIHCHIBATH UX Kporipernapar
Mmuoroo6paszue xu- | He. OCOOEHHOCTH XKU- MHOTOKIIETOUHBIX KH- pasimuue, Ha3pIBaTh YaCTH UX Tela. KYJIbTYPBI
BOTHBIX, UX POJIb B BOTHBIX. OTHOKJIETOY- BOTHBIX Ha PUCYHKaX CpaBHHBATH CTPOCHHE Tea aMEDHI C ame0.
MIPUPOAC U KU3HU HbIEC 1 MHOTOKJICTOYHbIC | y4eOHHKa. KJIETKOH 3yKapHOT, A€IaTh BHIBOJIBI. Oo6Hapyxe-
YeJoBeKa opranu3msl. Poib xu- Ha3zpiBaTh MHOTOKJIETOYHBIX JKUBOT- HHE OJI-
BOTHBIX B TIPHPOIE U HBIX, U300paXEHHBIX HA PUCYHKE HOKIJICTOYHBIX
KU3HU YeJIOBeKa. 3aBu- ydeOHHKa. YKUBOTHBIX
CUMOCTH OT OKPYKaro- Paznmaats 6€CTI03BOHOYHBIX U TIO- (mpocreii-
et cpeasl 3BOHOYHBIX )KUBOTHBIX. LIMX) B BOJ-
OOBACHATH POJIb JKUBOTHBIX B )KU3HU | HOH cpele ¢
4eJI0BeKa U B IPUPOJIE. HCIIOJIb30Ba-
XapakTepnu30BaTh (PAKTOPHI HEKUBOW | HHEM ITU(PO-
HPUPOABI, OKa3bIBAIOIIUE BIMSHUE HA | BOIO MHKPO-
KU3HEOCSATENbHOCTh JKUBOTHBIX Y Me- CKoOTIa.
HHE paboTaTh ¢ J1ab0opaTopHBIM 000- OneKTpoH-
pyIOBaHHEM, YBEJIMUUTENbHBIMU IPU- | HbIE TAOJIUIIBI
6opamu. U TIJIaKaThl.
7 «Habmroenue 3a JlaboparopHas pabora l'oTroBuTh MUKpOIIpE- 1 Habmonats 3a qBMKEHNEM KUBOT- l'oToBuTH MU-

NEPECABUKCHUEM
JKHUBOTHBIX»

No 3
«Habmroenue 3a nepe-
ABUXKCHUEM KUBOTHBIX»

napar KyJIbTyphl UH-
(hy3opuii.

N3yuats xuBbIE Opra-
HU3MBI [1I0JT MUKPO-
CKOIIOM IIPH MaJIOM
YBEJINYEHHH.

HBIX, 0OTMEYaTh CKOPOCTh M HaIlpaBJie-
HHE JABWXEHHUS, CDABHUBATH MEPEABH-
JKEHHE IBYX-TPEX 0COOEH.
DopMyIHPOBATH BBIBOJL O 3HAUYCHUHU
JBYDKEHMS AJIS1 ’KUBOTHBIX.
®DukcupoBarth pe3ysbTaThl Habmroae-
HUU B TETPAIH.

CobumoaTh mpasuiia paboTsl B KaOu-
HETE, 00paIeHus ¢ 1abopaTOPHBIM
000pyIOBaHHUEM.

Ymenue paboTaTh ¢ 1a00paTOPHBIM
000pya0BaHHEM, YBEITHYUTEIbHBIMU
npuOopamu.

Kpomnpenapar
KyJIbTYphI HH-
by3opuit.
N3yuats xu-
BBIE OpraHu3-
MBI [10JT MU-
KPOCKOIIOM
IpH MaJIoM
YBEITHYCHHH.
Habmonats
3a IBU)KECHU-
€M JKUBOT-
HBIX,




[podosxeHue

n/n

Tema

Copnepxanue

LleneBas ycraHOBKa
ypoka

Kon-Bo
4acoB

OcHOBHBIE BUOBI AEATEILHOCTH
o0yyJaroImxcst Ha ypoKe/BHEY-
POYHOM 3aHSATHU

HUcnomnp3o-
BaHue 000-
pyZAoBaHue

OTMEYaTh
CKOPOCTh U
HaTpaBJICHHUE
IBYOKEHUS,
CpaBHHMBATh
ONeKTpoH-
HbIE TAOJIUIIBI
M TIJIaKaTEL.

MHoroobpasue rpu-
00B, UX POJb B MpH-
poJie U KU3HU YeTo-

BCKa.

MHuoroobpasue u 3Haqe-
HHUE TPUOOB.

CTtpoeHue MUIATIOYHBIX
rpuboB. [lnecHeBsie
rpuOBbI, X UCIIONB30BA-
HUE B 3/IpaBOOXPAHEHUN
(aHTHOMOTHK TICHUTTUJI-
nuH). OTHOKJIETOUHBIE
rpubsl — apoxoxn. Hx
WCTIOJIb30BAHE B XJIe-
OOIECUYCeHUY U MTUBOBape-
Hun. Cbeno0HbIE U SI0-
BHUTHIE TPUOBL. [IpaBmita
cOopa u ynorpeOaeHus
rpu6oB B mumty. [Tapaszu-
THYeckue rpudsl. Pomb
rpu0OOB B IPUPOAC U
KHU3HU YEIOBeKa

XapakTepu3oBaTh
CTPOEHHE IIJISTIOYHBIX
rpuboB.

ITonpa3aensaTs MUIAITOYHBIC TPUOBI Ha
TUTACTUHYATHIC U TPyOUaTHIC.
OnuceIBaTh CTPOCHUE TIIECHEBBIX
rpUOOB 10 PUCYHKY YIEOHHUKA.
OOBACHATH TEPMHUHBI «aHTHOUOTHK» U
CIIEHULIJITIUHD .

Pacrio3naBaTh CheqOOHBIE M SITOBU-
ThI€ TPUOBI HA TAOIMIIAX U PUCYHKAX
y4eOHHKa.

Y4acTBOBaTH B COBMECTHOM OOCYXKIe-
HHUH TIpaBUII cOOpa U MCIIOIb30BAHUS
rpuboB.

OOBACHATH 3HAUYCHUE TPUOOB JIJIs Ue-
JIOBEKA U JJIsl IPUPOIBI

I'oToBUTEL MU-
Kponpenapar
KYJIBTYpbI
JIPOACKEN.
N3yuats
IUIECHEBBIE
rpuOBI 0T
MHUKPOCKO-
TIOM TIpH Ma-
JIOM YBEITH-
YEHUU Ha ro-
TOBBIX IT\
MHKpOIIpena-
parax.
ONeKTpoH-
HbIE TAOJIUIIBI
M IUIAKAaTHI.

3 . Kusub opranusmoB Ha 1iaHere 3emis (7 9)




[podosxeHue

No Ko OCHOBHBIE BUBI IESITEIBHOCTU Hcnons3o-
B Tema Coneprxanne Henesan ycranosia OT"BO 00yJaronuxcs Ha ypOKe/BHEY- BaHHE 000-
/T ypoka JacoB
POYHOM 3aHATHU pyIoBaHHe
9 Brnusuue sxonoru- Jkosoruueckue GpaxkTo- Paznmyates moHATHS: 1 W3yuuts aeiictBue pa3nuuHbix dakro- | [ludposas
4ecKux (pakTopos PBI CpEIBL. «IKOJIOTUYECKUH (hak- POB cpeabl (CBET, BIAKHOCTh, TEMIIE- | J1a00PaTOpHs
Ha OPTaHU3MBI VYcnoBus, BIUSIOIAE HA | TOp», «(HaKTOP HEXHU- paTypa) Ha OpraHU3MBbI, IPUBOIUTH O KOJIOTHH
KH3Hb OPraHU3MOB BOM NPUPOIBLD, «(ak- npUMepbl COOCTBEHHBIX HAOMIOACHUHN. | (IaT4uK
TOP JKUBOU TIPUPOJIBD», ApPryMeHTUpPOBATh ACATEIBLHOCTD Ye- OCBEIIEHHO-

B IpUpOJ€C, — 3KOJIOTU-

4yecKre (aKTOpBI CPEMIbl. | aHTPOMOTEHHBIH (ak-

JIOBEKa B MIPUPO/IE KaK aHTPOIIOTeH-
HBIH (akTop

CTH, BIIAYKHO-
CTH U TeMIIe-

DaKTOpEI HEXUBOU NIPH- | TOPY.
pOabI, haKTOpBI KUBOH XapakTepu3oBaTh BeinonHeHue 1abopatopHOi paboThl. | PaTyphl)
IIPUPOJBI U AHTPOIIOTE€H- | JCHCTBUE Pa3IMYHbIX
uele. [IpuMepsl 5Kooru- | (hakTopoB cpessl Ha
4eckuX (pakTopoB OpTaHHU3MHl,

MIPUBOJNUTDH IPUMEPHI

COOCTBEHHBIX

HaAOJIFOIECHUIA.

TemaTuuyeckoe IJIAHUPOBAHUE MaTepuaJa B 6 Kiacce
«BHOJIOI'USI — HAYKA O PACTEHUSAX»

Yacts 1. Hayka o pacTeHunsix

Yacte 2. Opransl pacTeHHH

Yacts 3. OCHOBHBIE ITPOIIECCHI KU3HENCATEILHOCTH pacTeHui YacTh

4. MHoroo0Opasue 1 pa3BUTHE pacTUTENHLHOr0 Mupa YacTs 5.

[Ipuponanbie coobecTBa

OCHOBHbBIE BH/IbI JCSITEILHOCTH 00Y- Hcnonp3oBa-
e Tema Conepxanne Henesas ycranosia Kox-s0 YArOIIUXCSA HA YPOKE/BHEYPOUHOM HUE 000pyI0-
n/m ypoka YacoB
3aHATHU BaHUE
1 . Hayka o pacteHusix — OoTaHuKa (4 1)

1 Knerounoe ctpoe- KnerouHnoe ctpoenue CTpoeHue pacTUTeNb- 1 [IpuBoauTh MPUMEPHI OJTHOKIIETOYU- Muxkpockorn
HUE OPTaHU3MOB. pacreHui. HOM KJIETKH: KJIETOY- HBIX 1 MHOTOKJIETOYHBIX PAaCTCHHH. rgpoBoi,
Kietku pactenuii. CBoiicTBa pacTUTENbHON | Has CTEHKA, PO, IU- Paznuuate 1 Ha3BIBaTH OPraHOUBI MUKpOIIpena-

KJIETKH. TOIUIa3Ma, BaKyoJly, KJIETOK PacTEHUU. paThl




[podosxeHue

No OCHOBHBIE BH/IBI JCATEIHLHOCTH 00Y- Hcnonb3oBa-

- Tema Conepxanne Henepas ycranosia Koz-s0 YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HUE 000pyH0-

/I ypoka 9acoB
3aHATHI BaHHUE
[TonoBoe pasmHoO- Krnerka xak ocHoBHas miactuasl. XKuzuene- XapakTepu3oBaTb OCHOBHBIE IpOLEC-
xkeHne. Poct u pa3- | CTpyKTypHast equHHIA ATENBHOCTH KIIETKH. CBI XKHU3HEIEATEIEHOCTH KIIETKH.
BUTHE OPTaHU3MOB pacTeHusl. Jlenenue KIIETKH. O00011aTe 3HaHUS U JIeJIaTh BBIBOJBI
Knerka xak xuBas cu- 0 B3aUMOCBSI3M pabOTHI BCEX YacTel
crema. OcoGeHHOCTH KIIETKH.
pacTUTEIbHOM KIETKH BrisiBiate OTJINIUTEIILHEIC
MPU3HAKU PACTUTEIILHOM KIETKU
YmMmenue paboTath ¢ 1aOOpaToOpHBIM
000pynoBaHUEM, YBETHUNTEIbHBIMH
npudbopamu.

2 | Knerku, Tkanu u op- | TkaHu pacTeHUil. ITonsTHe 0 Tkanu pac- 1 OrnpeaensiTe MOHITHE «TKAHbY. Xa- Mukpockon
ranbl pactenuil. Ot- | [loHsATHE O TKaHu pacTe- | TeHUW. Bunel TkaHeil: pakTepru30oBaTh 0COOEHHOCTH CTpOe- ¢ poBoOH,
JINYUTEIBHBIE PU- HUi. Buabl TkaHe: OCHOBHas1, IOKPOB- HUS U QYHKITAN TKaHEH pacTCHHIA. MUKponpena-
3HAKM KUBBIX Opra- | OCHOBHas, TOKPOBHa, Hasi, IPOBOJAIIAS, YcTanaBnuBaTh B3aUMOCBSA3b CTpOe- paThl
HU3MOB MIPOBOSIIAS, MEXaHHU- Mexanndeckas. [Ipu- HUS 1 QYHKIUH TKaHEeH.

yeckast. [I[puauHbI TOSIB- | YWHBI TOSBICHUS TKA- OOBACHATH 3HAUEHUE TKAHEH B KH3-
JICHUSI TKAHEH. Hell. Pactenue kax HU PACTECHHSI.
O0001EeHEe U cucTeMa- LEJIOCTHBIN JKUBOU 0O06001mAaTh ¥ CHCTEMAaTU3UPOBATh
TH3aNus 3HAHUH 110 OpTaHMU3M, COCTOSIINI 3HAHUSA TI0 TEME, JeNaTh BHIBOJIBI.
MaTe- puajam TEMBI U3 KJIETOK U TKaHeH. OTBe4aTs Ha UTOTOBBIE BOMIPOCHI TE-
«Hayxka o pacrenusx — MBI, BBITIOJIHSTD 331aHUS
0O0TaHHKA.

2 . Opransl pactenuit (8 1)

3 Cewms, ero ctpoenue | Cemsl Kak opraH pas- CrpoeHne ceMeHuU: 1 OOBSACHATH POJIb CEMSIH B IPUPOJIE. Pabota
Y 3HAYEHHUE MHO>KEHHUSI paCTEHUH. KOXYpa, 3apO/IbIIII, XapakTepu3oBaTh (PYHKIIUHN YyacTen «CtpoeHue

3HaveHUE CEMSH B TIPH-
POJie ¥ KU3HU YeIOBEKa
JlaGopaTtopHas pabota
Ne 1

«Crpoenne cemeHu da-
COJIH»

SHIOCTIEPM, CEMSIO-
mu. CTpoeHue 3apo-
IpIna pactenus. [IBy-
JOITBHBIE ¥ OJTHO/IOJTb-
HBIC paCTCHU.
IIpopactanue ceMsiH.

CEMEHH.
OnuceIBaTh CTPOCHUE 3apO/bIIla
pacTeHusl.

YcraHaBIMBaTh CXOACTBO IPOPOCTKA
C 3apOJIbILIEM CEMEHH.

OnuceiBaTh CTaIUU NPOPACTAHUS

cemeHu (aco-
TIVD)
Hudposas
JTabopatopust
10 3KOJIOTHU
(matumk ocBe-
HIEHHOCTH,




[podosxeHue

N OCHOBHBIE BH/[IBI JeSITENTHHOCTH 00y- | Hcmomnb3oBa-
° Tema Conep:xanue Henesas ycraroska Kos-so YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HHE 000pyIo-
/T ypoKa JacoB
3aHATHN BaHUEC
[Ipopocrok, ocoben- ceMsH. BBISBIIATH OTIIMYHTETHHBIE BIIQXKHOCTH U
HOCTH €0 CTPOCHUA.. IIPpU3HAKN CEMAH ABYOJILHBIX U O/~ TeMIICpaTy-
HOJIOJIEHBIX PaCTCHUN. pBI).
Hcnonp30BaTh WHGOPMAITMOHHBIC ONEeKTPOHHBIE
pecypcsl A MOArOTOBKH CO00IIe- TaOJIHLIBI U
HUS O POJIH CEMSH B KU3HU YEJIOBE- ITaKaTHhI.
Ka.
IIpoBoauTh HAOMOACHUSA, (PUKCUPO-
BaTbh UX PE3yJIbTAaTbl BO BPEM BBIIIOJI-
HeHUs 1ab0paTOpHOU pabOTHL.
Co0mronath npasuiia paboTH B KaOu-
HeTe, oOpaleHus ¢ 1ad0paTopHbIM
obopynoBaHueM YMeHHe padoTaTh C
mabopaTOPHBIM 000PYIOBAHHUEM,
YBEIMYUTEIBHBIMA TIPUOOPAMHL.
4 VYcnoBus npopacta- | 3Hau€HHE BOJBI U BO3- N3yuuts poss 3amac- 1 XapakTepu3zoBath pojib BOABI U BO3- | Padora
HUsL CEMSH JyXa I IpopacTaHus HBIX [IUTATEIbHBIX JlyXxa B IIPOPACTaHUH CEMSH. «YcnoBus
ceMsiH. 3armacHeble MUTa- | Be- [IECTB CEMEHU. OOBACHATH 3HaUYEHHE 3aIlaCHBIX MU- | MPOpPACTAHUS
TEeJbHBIE BEIECTBA Ce- Tem- nepatypHble TaTEeNFHBIX BEIIECTB B MPOPACTAHUH | CEMSHY.

menu. TemnepaTypHbie
yCIIOBHSI TPOpPACTaHUS
cemsiH. Poib cBera. Cpo-
KH [T0CEBA CEMSH

YCIIOBUS
MPOPACTAHUS CEMSH.
Pour cBeTa.

CEeMSIH.
OOBSCHATH 3aBHCUMOCTH MpOpacTa-
HUS CEMSH OT TeMIEPaTypPHBIX YCIIO-
BUI.

[Iporuo3upoBath CpoKu Mocesa ce-
MSTH OTHEIBHBIX KYJIbTYP.

YMeHune paboTaTh ¢ 1a00paTOPHEIM
000pyZI0BaHHEM, YBEITHYUTEIbHBIMA
npudbopamu.

3HaueHne BO-
Il ¥ BO3TyXa
VIS TIpopac-
TaHUA CEMSH.
Hudposas
nTaboparopust
10 DKOJIOTHH
(matumk ocBe-
IEHHOCTH,
BIIAKHOCTHU U
TeMmepary-

pHI).




[podosxeHue

No OCHOBHBIE BH/IBI JCATEIHLHOCTH 00Y- Hcnonb3oBa-
- Tema Conepxanne Henepas ycranosia Koz-s0 YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HUE 000pyH0-
/I ypoka 9acoB
3aHATHI BaHHUE
ONEKTPOHHBIE
TaOJINIBI U
TUIAKaTHI.
5 Kopens, ero crpoe- | Turbl KOpHEBBIX cucTeM | M3yuuTh BHemIHee 1 Paznuyate 1 onpenensTs THITBI KOp- Muxkpockor
HUE U 3HAYCHHE pacrenuii. CTpoeHne u BHyTpEHHEE HEBBIX CHCTEM Ha PUCYHKax, repoap- | mudpoBoH,
KOPHSI — 30HBI KOPHSI: CTpoe- HUE KOPHS HBIX 3K3eMIUIIpax, HaTypalbHbIX MUKpoTpena-
KOHYC HapacTaHwus, Bca- 00BeKTaX. paTbL.INek-
CBIBaHUS, POBEICHMS, HazpiBaTh yacTu KOpHSL. TPOHHBIE Ta-
JeneHus, pocra. Poct YcranaBauBaTh B3aUMOCBA3b CTPOE- OJIUIIBI U TLIa-
KOpH$1, reoTponusM. Bu- HUS 1 QYHKIUI yacTeld KOpHSI. KarThbl.
TIOM3MEHEHUS KOPHEH. OOBICHATH OCOOCHHOCTH POCTa KOp-
3HaueHHUEe KOpHEH B Hs1. [IpoBOIUTE HAOIOCHHMS 32 U3-
MIPUpPOJIE. MEHEHHUSIMU B BEpXYIIECYHON YacTh
KOPHSI B IIEPHOJI POCTA.
XapakTepu30oBaTh 3HAUEHUE BUIOU3-
JlaGoparopuas paboTa MEHEHHBIX KOpPHEH ISl pacTeHUH.
Ne 2 [IpoBoauTe HaOMOAEHNS ¥ PUKCUPO-
«CTpoeHue KopHs Ipo- BaTh UX PE3yJBTATHl BO BpeMs BHIIOJI-
pOCTKa» HEeHUs 1abopaTopHOM pabOTHI.
CobnronaTs npaBuiia paboTsl B KaOu-
HETe, 00paIeHus ¢ 1adbopaToPHBIM
o0opynoBaHHEeM
Ymenue paboTaTh ¢ 1a00paTOPHBIM
o0opynoBaHUEM, YBEITHUNTEIbHBIMH
npudopamMu.
Jlucr, ero crpoenue | Jlucr, ero ctpoenue u W3yuuts BHelIHeE U 1 Omnpenensats yactu ucra Ha repbap- | MUKpocKoI
Y 3HAYEHHE 3HAYCHHE BHyTpEHHEE CTPOSHHE HBIX 9K3EMIUIIpaX, pUCYHKaX. ¢ poBOH,
Bremnee crpoenue nu- | JUCTA. Paznu4are mpocThIe U CIOXKHBIE TU- | MHUKpOIIperna-

cra. BHyTtpeHnnee crpoe-
HHUE JIUCTA. Tuner
JKUIIKO- BaHUSI JINCTHEB.

CThsl. XapaKTepHU30BaTh BHYTPEHHEE
CTPOEHHE JINCTA, €T0 YacTH.

parel. BHyTpeH
- Hee
CTPOCHHE
JHUCTA.




[podosxeHue

N OcHoBHbIE BUABI IesiTeabHOCTH 00y- | Mcmonb3oBa-
° Tema Conep:xanue Henesas ycraroska Kos-so YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HHE 000pyIo-
/T ypoKa JacoB
3aHATHU BaHHE
6 Crpoenne u QyHKIHH YcranaBamuBaTh B3aMMOCBSI3b CTPOE- ONEeKTPOHHBIE
yCThUII. 3HAYCHUE JTHCTA HUA U QYHKIHIHA JTUCTA. TaOJIHLIBI U
IUIs1 pacTeHus: HOTOCHH- XapakTepu30BaTh BUIOU3MEHEHHUS IUTaKaThI.
Te3, HCIapeHue, razo00- JMCTHEB PacTCHUN
MeH. Jlucromna, ero poib Ymenue paboTtaTh ¢ 1a00paTOPHBIM
B )KM3HHU PacTEHHS. 000pyIOBaHHEM, YBETHYUTEIbHBIMU
Bunousmenenus iu- npubopamu.
CThEB
7 Crebenb, ero ctpoe- | Crebenb, ero crpoeHue | M3yuuTh BHelIHee 1 OnuceIBaTh BHENTHEE CTPOCHHE CTeO- | MHUKpPOCKOIT
HUE U 3HaYCHUE U 3HaYeHUE crpoeHue credmns. Tu- 751, IPUBOJUTD IPUMEPHI PA3IMYHBIX | LHU(PPOBOH,
el cTebneit. BHyTpen- THTIOB CTeOMei. MHUKpOIIpena-
JlaGoparopHas padora Hee CTpOeHUE CTeOIIs. HaspiBats BHyTpeHHUE YacTH cTedist | parbl. «Cre-
Ne 4 «BuemHee cTpoe- Oyukiuu credst. Bu- pacTeHui ¥ UX QyHKIUH. 0eJb 0JTHO-
HHE KOpHEBUIINA, KIIyO- JOU3MEHEHUs cTe0JIs Omnpenensats BUIOW3MEHEHUS HA- JOJBHBIX U
HSl, TYKOBHIIBD) y HaJI3EMHBIX U MMOJI- 3EMHBIX U TO/I3€MHBIX MOOETOB Ha JIBYJOJBHBIX
3eMHBIX T00OETOB. pucyHkax, GoTtorpadusix, HaTypaib- pacTeHui»
HBIX O0OBEKTaX. ONeKTpoHHbIE
W3y4aTh 1 ONMUCHIBATH CTPOCHHE TIO/I- | TAOJIHIBI U
3eMHBIX OOETOB, OTMEUaTh UX pa3- TUIAKATHI.
THYHS.
®dukcupoBaTh pe3ysIbTaThl UCCIENO-
Banuii. CoOroaTh npaBuia padoTh
B KaOMHETe, 00OpaIeHus ¢ 1abopa-
TOPHBIM 000pPYJOBaHHEM
3 . OcHOBHBIE NPOIIECCHI KU3HEAESITEILHOCTH pacTeHui (6 1)
8 MunepanbHoe uta- | MuHepanbHOE NUTAaHUE YcranaBinuBaTh B3au- 1 OOBSCHATH POJIb KOPHEBBIX BO- Hudposas
HHE PacTeHUH u pacTeHHui ¥ 3HaUEHUE MOCBSI3b TOYBEHHOTO JIOCKOB B MEXaHU3ME IOYBEHHOI'O n1abopaTopust

3HA4YCHHUC BOJbI

BOJIBI
Bona kak HeoOxoaumoe
yCIOBUE MHHEPATBHOTO
(TTOYBEHHOTO) TIMTAHHUS.

MUTAHUS PACTEHUN U
YCJIOBUM BHEILIHEHN
Cpelbl.

HHUTAHHS.
O00CHOBBIBATH POJIb MOYBEHHOTO TTH-
TaHUS B )KU3HHU PACTCHHU.

I10 9KOJIOTHH
(matuuk BIaX-
HOCTH, OCBe-
MEHHOCTH)




[podosxeHue

No OCHOBHBIE BH/IBI JCATEIHLHOCTH 00Y- Hcnonb3oBa-
- Tema Coneprxanue Henesas ycraroska Kos-so YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HHE 000pyI0-
/I ypoka 9acoB
3aHATHI BaHHUE
WzBneuenne pacreHneM CpaBHUBATh U pa3U4aTh COCTaB U
13 MTOYBHI PaCTBOPEHHBIX 3Ha4YeHHE OPTaHNIECKIX U MHHE-
B BOJIE MUHEPAIILHBIX PATBHBIX YIOOpEHUI 7Sl pacTeHHH.
coseil. @yHKIUS KOpHe- Ucnonb3oBaTth uHGOpMAIMOHHBIE
BBIX BOJIOCKOB. [lepeme- PECypCHI TSI TOATOTOBKH MPE3eHTa-
[IEHUE BOJIbI U MUHE- IIUH [IPOEKTa O MPHUCIIOCOOIEHHOCTH K
pabHBIX BEILECTB O BOJIE pAaCTEHHI Pa3HBIX SKOJIOTHYe-
pacreHuto. 3HaUeHHE CKUX TPy
MUHEpaIbHOTO (TI0YBEH-
HOT0) MUTaHus. THUIIkI
ynoOpeHwuii U UX Pojb B
JKU3HU pacTeHHsI. DKO-
JIOTHYECKHE TPYIIIBI pac-
TEHHUH TI0 OTHOIICHHIO K
BOJIE
9 Bozaymnoe nura- Boszaymnoe nuranue XapakTepu3oBaTh 1 [IpuBomuTh mpumepst oprann3moB — | Lludposas
HUE PAaCTCHUHA — pacTeHui — YCIIOBHSI, HEOOXOIH- aBTOTpO(OB M TeTepoTpodhoB, HAXO- nmabopaTopus
(hoTocunTes ¢doTocunTe3 MbI€ JIJISl BO3IYILIHOTO JUTh Pa3IYMsl B UX TUTAHUH. 0 KOJIOTHU
YcnoBus o0pazoBaHus MUTaHUs PACTCHHH. O00CHOBBIBATH KOCMHYECKYIO POJIb (maTywk yrie-
OpPTaHUYECKHX BEIIECTB OOBACHATH POIIb 3en€HpIX pacTeHui. Mcmoms30BaTh KHCJIOTO Ta3a
B pacTeHUH. 3enéHbIe 3eNEHBIX JUCTHEB B nHPOPMAIOHHBIE PECYPCHI IS Y KHCIIOPOAa)
pacteHus — aBTOTpOQBl. | (OTOCHHTE3E. MOJTOTOBKHM COOOILIEHHUS O POJIU
I'ereporpodbr kak To- (hoTocuHTE3a HA Halel IIaHeTe
TPeOUTENH TOTOBBIX Op- BeImonHsaTh HAaOIFOICHHS U H3Mepe-
TaHUYECKUX BEILECTB. HUS
3HaueHne hoTOCHHTE3A
B IIpHpOJIE
11 Jp1xanvre u ooMeH Jpixanue u oOMeH Be- XapakTepru3oBaTh 1 Bocmmranune 6epexHoro otHomenus | Ludposas
BEIIIECTB y pacTeHUH | IIecTB y pacTeHuil Pons | cymHoCTh mpolecca K CBOEMY 3/I0POBbIO, IPUBUTHE UH- nTabopaTopust

JbIXaHHUA B XKU3HHU

JBIXaHUsl y PaCTCHHH.

TepeCa K U3YUCHHUIO MIPCAMCETA.

110 3KOJIOTHUH




[podosxeHue

N OcHoBHbIE BUABI IesiTeabHOCTH 00y- | Mcmonb3oBa-
° Tema Conepxanne Henesas ycranosxka Koz-s0 YJaIOMUXCsl Ha YPOKE/BHEYPOTHOM HHUE 000pyHo-
/T ypoKa JacoB
3aHATHN BaHUEC
pacreruii. CpaBHUTENb- | YCTaHABIMBATh B3au- BeInonHATh OnbIT, HAOIIOAATE pe- (maTuuk yrie-
Hasg XapaKTCPUCTUKA MOCBs3b IIPOLECCCOB 3yJbTAaThl U A€JIaTh BBIBOJLI 11O pE- KHCJIOTO Trasa
MPOLIECCOB ABIXaHMS U IbIXaHUS U POTOCHH- 3yJIbTaTaM MCCIIEAOBaHUS U KUCTIOpOAa)
(dhotocunTeza. OOMeH Te3a, MPOBOJINUTH UX
BCIICCTB B OpPraHU3Me CpaBHCHHE.
KaK BaKHEHIIMI npu- Onpenensits NOHATHE
3HAK XHU3HU. B3aumo- «0OMEH BEUIECTBY.
CBSI3b IIPOLIECCOB JbIXa- | XapaKTepu3oBaTh 00-
HUSI ¥ OTOCHHTE32 MEH BEIIECTB KaK
BaYKHBIN ITPU3HAK
KHU3HA
4 . MHoroo0pa3sue u pa3BuTHe pactuTesibHoro mupa (10 1)

12 | Bomopocmu, ux Ob6mas xapaktepuctu- | M3yduTs cTpoeHue u 1 BriensaTe u onuckIBaTh CyIECTBEH- Mukpockon
MHOTr000pasue B ka. CTpoeHue, pa3MHO- | pa3MHOXKEHHE BOJO- HbIE PU3HAKH BOJIOPOCIICH. IUQpOoBOH,
pupoze KEHHUE BOAOPOCIIEH. pocaeit XapakTepu30BaTh TIaBHbIC YEPTHL, MHUKponpena-

Pa3noo6pasue Bomo- JIeKaIe B OCHOBE CUCTEMAaTHKH BO- | patsl. (On-
pocneit. Otaensl: 3ené- JIOpOCIEH. HOKJIETOYHAs
Hele, Kpacueie, bypeie PacniozHaBath BogopociIy Ha PUCYH- BOOPOCTH —
BOJIOpOCIH. 3HAUCHHE Kax, TepOapHBIX MaTepHaiax. XJTaMHIOMO-
BOJIOPOCJIEN B IPUPOJIE. CpaBHUBaTh BOJOPOCIH C HA3€MHBI- Haza)

Hcnons3oBanue BOIO-
pocIeit 4eIoBeKOM

MU paCTCHHUSAMHU U HaXOJIUTh 00IIre
TIPU3HAKH.

OOBICHATH TPOIECCH PA3MHOKCHIS
Y OJTHOKJICTOYHBIX U MHOTOKJIETOY-
HBIX BOJIOPOCIIEH.

Hcnonp30oBaTh HHGOPMAIIMOHHBIC
PeCypCHI IS MOATOTOBKH COO0IIIe-
HUS O 3HAYEHUH BOJIOPOCIIEH B IpH-
poJie 1 KU3HHU YETIOBEKA




[podosxeHue

No OCHOBHBIE BH/IBI JCATEIHLHOCTH 00Y- Hcnonb3oBa-
- Tema Conepxanne Henepas ycranosia Koz-s0 YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HUE 000pyH0-
/I ypoka 9acoB
3aHATHI BaHHUE
13 Otnen Moxosua- MoxoBunHsle, Xxapaktep- | M3yunts crpoenue n 1 CpaBHUBATh MIpeCTaBUTENEH pa3- Muxkpockon
Hele. O0mas xapak- | HbIe YePTHI CTPOCHUSI. pa3MHOKEHHE MXOB JIMYHBIX TPYIII pacTeHAN OTIeNa, 1e- | IHPpPOBOH,
Tepuctuka 1 3Have- | Kiaccer: [leuéHouHMKH 1 JaTh BHIBOJIBL. MUKpOTpera-
HUE JlucrocreOenpHbIE, UX HaspiBath cymiecTBeHHbIE TPU3HAKU partsl. (Coar-
OTIMYUTENHHBIE YEPTHI. MXOB. HyM — KJIe-
PasmHuoxenue (becrmo- Pacno3naBare npeincraBUTENnel MO- | TOYHOE
JIO€ U TIOJIOBOE) U pa3- XOBHIHBIX HA PUCYHKax, repOapHBIX | CTPOEHHUE)
BHUTHE MOXOBH/THBIX. MaTepHraliax, JKUBBIX OOBEKTaX.
Mo- XOBHJIHBIE KaK BbLiensaTs pu3HaKu MPUHAIIIEKHO-
CIIOpO- BbI€ PacTEHMUs. CTH MOXOBHUJHBIX K BBICIIUM CIIOPO-
3HaueHre MXOB B IIPH- BBIM PACTEHUSIM.
pOJie ¥ )KU3HU YeIOBeKa. XapakTepru30BaTh MPOIECCH pPa3-
MHOXEHUSI U pa3BUTHS MOXOBHIHBIX,
JlaGopaTtopHas pabota UX OCOOCHHOCTH.
Ne 6 YcTanaBnTMBaTh B3aMMOCBSI3b CTpOe-
«/M3yueHne BHEIIHETO HHS MXOB ¥ UX BO3/ICHCTBUS Ha
CTPOCHHUS MOXOBHUJIHBIX cpemy oOuTaHwusl.
pacteHui» CpaBHUBaTh BHEIITHEE CTPOCHHE
3en€HOT0 MXa (KyKYIIKHUHA JIbHA) U
Oernoro mxa (carnyma), oTMe4aThb
UX CXOJICTBO W Pa3JIH4usl.
OUKCHPOBATh PE3YIBTATHI HCCIIEN0-
BaHUM.
Co0OumoaTh mpaBuiia padoThl B KaOu-
HETe, 00paIeHus ¢ 1abopaTOPHBIM
obopymoBaHNEM
14 | Otnen N'onocemen- OO0mas xapakrepuctuka | M3yuuts o0uryro xa- 1 BrisBnaTe o0mue yepthl ctpoeHus 1 | Pabora ¢ rep-

Hble. OOmmas xapak-
TEPHUCTUKA U 3HAUEC-
HUE

roJIoceMeHHBIX. Pacce-
JICHHE T'OJIOCEMEHHBIX 10
MOBEPXHOCTHU 3€MJIH.
OO0pazoBanue ceMsH

PaKTEpHUCTHKY roJoce-
MEHHBIX PACTCHUI

Pa3BUTHSI CEMEHHBIX PACTCHUH.
OcBauBaTh MPUEMBI pabOTHI C OTpe-
JenuteneM pacteHuid. CpaBHUBATh
CTPOEHUE CIIOPHI U CEMEHH.

OapHBIM MaTe-
puaom




[podosxeHue

N OcHoBHbIE BUABI IesiTeabHOCTH 00y- | Mcmonb3oBa-
° Tema Conep:xanue Henesas ycraroska Kos-so YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HHE 000pyIo-
/T ypoKa JacoB
3aHATUHI BaHUE
KaK CBUIIETEIBCTBO 00- XapakTepu30BaTh IPOLECCHI pa3-
Jiee BBICOKOT'O YPOBHS MHO>KEHHS U Pa3BUTHA I'OJIOCEMEH-
Pa3BUTUS TOJIOCEMEH- HBIX.
HBIX II0 CPAaBHEHHUIO CO [IporaosupoBars MOCIEACTBUS Hepa-
cropoBbIMU. OcOOEHHO- [IMOHAJIBHOM NIEeATENIbHOCTH YeJOBEeKa
CTH CTPOCHHUS U pa3BH- JUT AKU3HU TOJTIOCEMEHHBIX.
TUS TIpeicTaBUuTeNen Hcnonp30BaTh HHGOPMAIIHOHHBIC
Kkiacca XBoMHsbIe. ['os0- pecypchl 1Sl TOATOTOBKY MTPE3eHTa-
CEeMEHHBIE Ha TEPPUTO- IIUH MTPOEKTa O 3HAYCHUH XBOWHBIX
puu Poccun. x 3Haue- necoB Poccun
HHE B IIPUPOJIE U )KU3HU
YeloBeKa
15 | CemeiicTBa Kiacca OOu1ast xapaKTEepUCTH- Uzyunts 0011yIO Xa- 1 Briensats ocHOBHBIE TpU3HAaKU Kinac- | Pabora ¢ rep-
JABynonbHbIE ka. CemeiictBa: Po3o- PaKTEpUCTHUKY Ce- ca J[By1OJIbHEBIE. OapHBIM MaTe-
1BETHBIE, MOTBIJIBKOBBIE, | MEHCTB Kiacca [IBy- OnuceIBaTh OTIMYUTENBHBIE TIPU3HA- | PHATIOM
Kpecrougernsie, JIOJIBHBIE. KM CEMEHCTB KJlacca.
[Tacnénossle, CnoxHO- Pacno3naBath npeacraBuTenei ce-
1BeTHbIe. OTINYNTEND- MEICTB Ha pUCYHKax, repOapHBIX Ma-
HBIE IPU3HAKH Ce- Tepuanax, HaTypaJbHbIX 00bEKTaX.
MEUCTB. 3HaUCHUE B [IpumensaTs npuémsl pabOTHI C Onpe-
HPUPOAE U KU3HU YEeJI0- JEITUTENEM PACTEHUH.
Beka. CenpCcKoX03sii- HUcnonb3oBaTth nHGOpMaMOHHBIC
CTBEHHBIE KYJIbTYpPbI pecypchl s MOATOTOBKH MTPE3eHTa-
LMK TIPOEKTA O POJIM pAaCTEHUH Kiac-
ca /I[BynonbHBIE B IPUPOJIE U KUIHU
YeoBeKa
16 | CewmeiicTBa Kiacca OO6mias xapakrepuctuka. | W3yunTs 00miyro xa- 1 Brigensats npusnaku kiaacca OnHo- PabGora ¢ rep-

OIHOOOJIBLHEIE

CewmeiicTBa: JInnelinsle,
Jlykomeie, 3maku. Ot-
JINYUTEITLHBIC TPU3HAKH.
3HavyeHue B MpUpoJIe,

PaKTEpUCTHUKY Ce-
MeticTB kiaacca OgHo-
JIOJIBHEIE.

JIOJIbHBIE.

Ornpenensts TPU3HAKU JCICHUS
knaccoB JIByaonbHbie 1 OTHOOIb-
HBIE HAa CEMENCTBA.

OapHBIM MaTe-
puaiom




[podosxeHue

n/m

Tema

Conepxanue

LleneBas ycraHOBKa
ypoka

Komn-Bo
4acoB

OCHOBHBIE BUABI IESITEIHHOCTH 00Y-
YarOLIMXCs HA YPOKE/BHEYPOUHOM
3aHATHU

Hcnons3osa-
HUE 000pyH0-
BaHHE

KHU3HU yesoBeka. Mc-
KIIIOYUTEIbHAS POIIb
3JIAKOBBIX PACTECHUI

OnuceiBaTh XapakTepHbIE YEPTHI ce-
MeHcTB knacca OJHOOTIBHBIE.
[pumensiTe TPUEMBI pabOTHI € OTIpe-
JENUTENeM PaCTCHUM.

[TpuBOaHUTH IPUMEPHI OXPAHIEMBIX
BUJIOB.

HUcnonb3oBaTth nHGOpPMAIMOHHBIE
PEecypcHI JUTS TIOATOTOBKH IMIPE3eHTa-
M TIPOEKTa O TIPAKTHYECKOM HC-
NOJIb30BaHUH PACTCHUI ceMelicTBa
OnHOIONIBHBIE, O 3HAYEHHUH 3J1aKOB
JUTS )KMBBIX OPTaHU3MOB

Yacte 1. O6mme cBeaeHNS 0 MUPE JKUBOTHBIX YacTh

TeMaTHyeckoe IVIAHUPOBAHKE MaTepHaja B 7 Kjacce
«BHOJIOI'US . PABHOOBPA3UE OPI'AHU3MOB: ’KUBOTHBIE»

2. CtpoeHue Tena >KUBOTHBIX
Yacts 3. [Moamapctso [Ipocteitmue, nmu OgaokneTounsie Yacts 4
ITonuapcTBo MHOrokIeTO4YHBIE
Yacte 5 Tunsl [Inockue uepsu, Kpyrasle uepsu, Konsuarsie uepsu Yacts 6
Trm Mommrocku
Yacte 7. Tun Unenucronorue
Yacts 8. Tunt Xopaoseie. becuepennsie. Hagkxmacc Priosr Yacts 9.
Knacc 3emaoBOHEIC, M AMPUOHN
Yacte 10. Knacc [Ipecmbikaronuecs, unu Pentuwmmun Yacts 11.

Knacc Iltumsr

Yacts 12. Knacc Maekonuraromiue, win 3sepu Yacts

13. Pa3BuTHe )XMBOTHOI'O MUpPa Ha 3eMiie




Ne Tema Copeprxanue Llenepas ycraHoBKa Kon-po | OCHOBHBIC BH/IbI ﬂe’lT;UH’HOCTH 00y- i
/IL ypoka 4aCOB YAIOUIUXCS HA YPOKE/BHEYPOUHOM sy 0BopyI0-
3aHSITUN
BaHHE
2 . CtpoeHue Tella )KUBOTHBIX (2 9)
1 Knerka Knerka BrIBUTB CXOACTBO U 1 CpaBHHBATH KJIETKH )KHBOTHBIX U pac- | MHUKpOCKOIT
Hayka nuronorus. pasnuyuue B CTPOCHUHU TEHH. dpoBoi,
CrtpoeHue KUBOTHON KUBOTHOH U pacTu- Ha3spiBaTh KJI€TOUHBIE CTPYKTYPHI )KU- | MUKpOIpena-
KJICTKH: pa3Mepbl U pop- | TENBHON KIETOK BOTHOM KJIETKH. paThL.
MBI, KIIETOYHbIE CTPYKTY- Jenarb BBIBOJIBI O IPHYMHAX Pa3-
PBI, UX POJIb B )KHU3HENE- JIMYMSL U CXOJCTBA )KUBOTHOM U pac-
ATENILHOCTH KIICTKH. TUTEIBHOM KIIETOK.
CX0AcTBO M pa3inuus YcranaBmMBaTh B3aUMOCBSI3b CTpOE-
CTPOEHHS KUBOTHOU U HUS JKUBOTHOM KJIETKH C THIIOM
pacTUTENBHOM KIIETOK IUTa- HUS
YMeHne paboTaTh ¢ 1a00paTOPHEIM
000opyZ0BaHHEM, YBEITHYUTEIbHBIMU
npudbopamu.
2 | Tkanwu, opransl u cu- | TkaHu, opransl ¥ cucre- | M3y4uTts TKaHu: 1 Ha3spiBaTh TUTIBI TKaHEH KUBOTHBIX. Mukpockon
CTEMBI OPTaHOB MBI OPTaHOB 3MMTE- JTUABHBIE, YcraHaBIMBaTh B3aUMOCBSI3b CTpOE- UQpoBOH,
TkaHu: SIUTENUATIBHBIE, | COCIUHU- TEIbHBIC, HUS TKaHEW ¢ UX QYHKIUSMHU. MUKponpena-
COEIMHUTEIbHBIC, MbI- MBILICYHbIE, HEPBHEIE, XapakTepu30BaTh OPraHbl U CHCTEMBI | paThl

NICYHbIC, HEPBHBIE, UX
XapakTEepHbIE MPU3HAKH.
Oprasbl ¥ CUCTEMBI Op-
raHOB, 0COOEHHOCTH
CTpOeHHS U PYHKINH.
Tuner CUMMCTPUH KUBOT-
HOT'0, HX CBSI3b C 00-
Pa3oM KU3HHU.

HX Xapak- TepHbIE
MIPU3HAKH.

OpPraHoOB KHBOTHBIX.

[IpuBOIUTH IPUMEPHI B3aNMOCBSI3U
CUCTEM OpPraHOB B OPraHU3ME.
BrIcka3bIBaTh NPEAIONOKEHUS O TO-
CJIEICTBHSIX HApPYIIEHUS B3aUMOCBSI-
34 OPTaHOB U CUCTEM OPTaHOB IS
OpraHusMma.

OmnuceiBaTh B3aMMOCBSI3b 00pa3a
JKU3HU )KUBOTHOTO M THUIIA CHMMETPUHN
Tena.




[podosxeHue

OCHOBHBIE BH/IBI JCSITEIHLHOCTH 00Y-

Ne Tema Copaepxanue LleneBas ycraHOBKa Koi-Bo ) NCIonb30Ba-
/n ypoka 4ACOB YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM M 0BopYI0-
3aHATHU
BaHUE
3 . llogmapctso Ilpocreitmue, nim OgHOKIETOYHBIE (4 1)

3 OO6mas xapakTepu- Cpena oOutanus, BHem- | JlaTh o0mryro xapakre- 1 BrISBIATH XapaKTepHBIE MPU3HAKU Muxkpockor
CTHKA ITOLIapCTBA Hee crpoenue. Ctpoe- puctuky IIpocreit- noauapctsa [Ipocreitmue, win Oxn- ¢ poBoH,
[Ipocreitmme. Tun HUE U KU3HEIEATENb- mvM, Ha ipumepe Tu- HOKJIETOUHBIE, TUIa CapKOAOBBIE U MHUKponpena-
CapKoJIOBBIC 1 KTY- | HOCTH CAapKOJOBBIX HA ma CapKoOJ0KTyTH- KT'YTUKOHOCITBL. patsl (ameba)
TukoHocIsl. Knace npuMepe aMeObI-TIpo- KOBBIE Pacno3naBars npeacraBuTeneu Kiac-

CapkoJoBble tesi. PazHooOpasue cap- ca CapkoJ0Bble Ha MUKpOIIperna-

KOJTOBBIX paTax, pUCyHKax, GoTorpadusx.

YcranaBiauBaTh B3aUMOCBA3b CTPOE-
HUS 1 QYHKIUI OpraHu3Ma Ha pH-
Mepe aMEOBI-TpoTes.
O00CHOBBIBaTH POJIb MPOCTEHIINX B
9KOCHCTEMAX
YMeHne paboTaTh ¢ 1a00paTOPHEIM
000pyI0BaHNEM, YBEITUIHUTEITHLHBIMHU
npudopamu.

4 Tun CapkonoBeie u | Cpena odutanus, crpoe- | Ha mpumepe sBriieHs 1 XapakTepnu30BaTh Cpery OOUTaHUS Mukpockon
KTYTUKOHOCIIBL. HUE U MEepeBIDKEHUE Ha | 3€JICHOW MOKa3aTh KTYTUKOHOCIIEB. IUQpOBOH,
Kiacc XKrytukoHoc- | mpuMepe 3BIJICHBI 3eI€- | B3aUMOCBSI3b CTPOE- YcTanaBnuBaTh B3aUMOCBS3b Xapak- | MUKpOIIpera-
LB HOW. XapakTep MUTaHUs, | HUA U XapakTepa ITH- Tepa MUTAHUS U YCIOBUN CPEbI. paTsl. (3BrIIE-

€ro 3aBHCHUMOCTB OT
ycnoBui cpenpl. Jpixa-
HUE, BBIJICTICHHUE U pa3-
MHoOeHHne. CoueraHue
MPU3HAKOB JKUBOTHOTO U
pacTeHus y IBTIICHBI
3enénoit. PasnooOpaszue
KT'YTHKOHOCIICB

TaHUs OT YCJIOBUM
OKpYKarollen CpebL.

OO00CHOBBIBaTh BBIBOJ] O MPOMEXKY-
TOYHOM TIOJIOKEHHUH 3BIJICHBI 3€ME-
HOM.

[IpuBoIUTH TOKa3aTeNbCTBA OoJiee
CJIO’KHOM OpraHMU3alli KOJIOHHAITb-
HBIX (DOPM JKT'YTHKOBBIX.
PackpsIBaTh poOJIb KI'YTUKOHOCLIEB B
IKOCHCTEMAX

Ha 3eJIeHas)




[podosxeHue

OCHOBHEIC BUAbBI JCATCIbHOCTH O6y-

Ne Tema Coneprxanne LleneBas ycraHOBKa Kon-Bo ) Hcronb30Ba-
o/n ypoka 9ACOB YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HHE 0GOPYIO-
3aHATHU
BaHHE
5 Tun Uudy3opun Cpena oOutanus, ctpoe- | YCTaHOBHTH XapakTep- 1 BrIsBnATh XapakTepHble MPU3HAKH Muxkpockor
HUE U TepeBIDKEHNE Ha | HbIe TIPU3HAKH THUIIA tuna Nadyzopun. UQpoBOH,
npumepe uHpy3opuu-ty- | MHpy30pun u noka- [IpuBoANTH IPUMEPHI U XapaKTepu- MHUKponpena-
¢enpku. CBA3b yCIOXKHE- | 3aTh YEPTHI YCIIOXKHE- 30BaTh YE€PTHl YCIOKHEHUS OpTaHu- patsl. (uHbY-
HUSI CTPOCHUS HUSI B KIIETOYHOM 3auu WHPY30pHUH TI0 CPAaBHEHHIO C 30pus)
uH}y30pHii ¢ CTPOCHHH. CapKOKT'YTHKOHOCIIAMH.
MPOLIECCAMHU UX KHU3HE- Habmonath nmpocTelimmx moa MUKpo-
nesitensHOCTH. Pa3Hoo00- CKOTIOM.
paszue uHdy3opuii. ®ukcupoBarh pe3ysbTaThl Habmroe-
HUH.
JlaGoparopHas padora 0O0600maTk uxX, 1e1aTh BHIBOJIBL.
Ne 1 Co0mnronarh npaBuia MOBEICHUS B
«CtpoeHue U mnepeaBu- KaOuHeTe, oOpalleHus ¢ 1abopaTop-
KEHUE WHPY30pUHU-TY- HBIM 000pyIOBaHHEM
hempkm»
4 . IlonuapctBo MHorokserounsie (2 1)

6 Tun O6mas xapak- | OOmume yepThl cTpoe- W3yuuts ctpoeHue u 1 OnuceIBaTh OCHOBHBIE IPU3HAKU Muxkpockon
TEpUCTUKA MHOTO- Hust. ['mapa — ogunou- KHU3HEACSTEIbHOCTh NOJapcTBa MHOTOKIIETOUHBIE. IUQppOBOH,
KIJIETOYHBIX KUBOT- | HBIMA nonui. Cpema oOn- | KUIIEYHOMOIOCTHBIX HaspiBaTh npencraBuTeneil Tua Ku- | MUKpOTIpera-
HeIX. Tun KumeuHo- | TaHusi, BHEIIHEE U BHY- Ha NpuUMepe THJIPHI, HICYHOTIOJIOCTHBIX. partsbl. (BHY-
MOJIOCTHEIE. TpPEHHEE CTPOCHHE. BBIJICJIUTH OCHOBHBIE Briaensarts o0uye 4epThl CTPOCHUS. TpeHHee
Crpoenune u xu3He- | OCOOCHHOCTH KU3HENE- | YEPTHI YCIOKHEHUS OOBICHATH Ha IPUMEPE HATMIHE JTy- | CTPOCHHE
JeSTebHOCTh ATEIILHOCTH, YPOBEHb OpraHu3anuH Mo YeBOH CUMMETPHH Y KUIIIEYHOIIO- THIIPHI)

OpraHu3aluy B CpaBHe- CPaBHEHUIO C MPO- JIOCTHBIX.
HUHU C POCTEUIITUMHU CTEUIIINMH. XapakTepru30oBaTh MMPU3HAKK OoJIee
CJIOKHOU OpraHM3alyi B CPABHEHUH
C IPOCTEHIIINMU
5 . Tumet [Tnockue uepsu, Kpyrasie uepsu, KonpuaTsie uepsu (5 4)

7 Tun Konbuatsie Mecra obutanus, ctpoe- | M3yunTh ocoOeHHOCTH 1 HaspiBaTh uepthl Oosee Bricokoii op- | L{udpoBoit

ye- pBu. O0mas HUE W KU3HEIeATEeb- YCIIOKHEHUS TaHW3aIMY KOJbYaThIX YepBer 1o MHKPOCKOTI,

HOCTb

CPaBHEHUIO C KPYTJIBIMU.




[lpodosixeHue

OCHOBHBIE BHJBI AESATEIHHOCTH 00Y-

Ne Tema Conepxanue LeneBas ycranoBKa Kon-Bo Hcrons30Ba-
o/n ypoka 9acOB YAIOUIUXCS HA YPOKEe/BHEYPOUHOM HHE 0GOpYO-
3aHATUU
BaHUE
XapaKTepUCTHKA. CHCTEeM BHYTPEHHHX Op- | B CTPOEHHUH KOJbya- PacniosnaBate mpencraBuTeneil kiac- | Jaboparop-
Kitacc MHuororiie- raHoB. YPOBHM OpraHU- | ThIX YepBEU Kak 00- ca Ha puCyHKax, (oTorpadusx. HOE 000pyHO-
THUHKOBBIE YEPBH 3alU1 OPTaHOB YYBCTB Jiee BBICOKOOPIaHU30- XapakTepu30BaTh YEPTHl YCIOXKHE- BaHHE. DIIeK-
CBOOO/THOKHBYIIINX BaHHOM TPYTIIHI 110 HUSI CTPOCHHUS CHUCTEM BHYTPEHHUX TPOHHBIE Ta0-
KOJIYATBIX YepBEH U Ma- | CPaBHEHHIO C IUIOCKHU- OpraHoB. JILIBI
PA3UTHYECKUX KPYTIBIX | MU M KPYTJIBIMU Yep- DopmMynupoBaTh BEIBOA 00 ypOBHE
yepBei BSIMH. CTPOEHHS OPTAaHOB YYBCTB
Jlaboparopnast paboTta
No 2
«BnemHee crpoenue
JOKIEBOTO YEePBs, €T0
NepeBIKEeHNE, pa3apa-
KHMOCTB.
JlaGoparopnast paboTta
Ne 3
(o ycmoTpeHuto yuun-
Tems)
«BHyTpeHHee cTpoeHue
JOXIEBOTO YEPBSI».
6 . Tun Mosntocku (4 )
8 Kunacc [IsyctBopua- | Cpena oburtanus, BHenr- | M3yunTts ocobeHHOCTH 1 Paznuuate u onpenenars aBy- Hudposoit
THIE MOJITFOCKH Hee CTPOEHHUE Ha pUMe- | CTPOSHHS Kilacca CTBOPYATHIX MOJUTIOCKOB Ha PUCYH- MHKPOCKOTI,
pe 6e33y0ku. CtpoeHue u | JIBycTBOpUaThie MOJI- Kax, pororpadusax, HATYPaIbHBIX naboparop-

(YHKLUY CUCTEM BHY-
TpEeHHUX opraHoB. Oco-
OCHHOCTH Pa3MHOKCHHUS
u pa3surus. Ponsb B npu-
poJZie ¥ 3HaUeHUE I
YEIoBEKa.

JIFOCKH

00BeKTax.

OOBsACHATH B3aMMOCBS3b 00pa3a
JKU3HHA U OCOOCHHOCTEH CTPOCHHUS
JBYCTBOPYATHIX MOJIITFOCKOB.
XapakTepu3oBaTh 4YepPThI IPUCIIOCO0-
JIEHHOCTH MOJUTIOCKOB K cpezie 00H-
TaHHUS.

HOE 000pyHO0-
Banne. Biax-
HBIC TIpernapa-
THI,
KOJUIEKLINHU
paKkoOBHH




[podosxeHue

No Tema Conepantie Lle/teBas yCTaHOBKA Kon-go | OCHOBHBIE BUJIBI IEATENBHOCTH 00Y- Mernontsosa-
o/n ypoka 9ACOB YAIOIIMXCS HA YPOKE/BHEYPOUHOM HHE 0GOPYIO-
3aHATUHI
BaHUE
Jlaboparopnast paboTta DopMyIHUpOBaTh BBIBOJ O POJIM IBY- | MOJUIIOCKOB.
Ne 4 CTBOPYATHIX MOJUTIOCKOB B BOJHBIX ONeKTpOHHbBIE
«Bnemrnee ctpoenue pa- 3KOCHCTEMAX, B KHU3HU YEIIOBEKA. TaOTUIBI
KOBHMH NPECHOBOJHBIX U YcranaBnuBaTh CXOACTBO U pa3jinvuAa
MOPCKHUX MOJUIFOCKOB) B CTPOCHUU PAaKOBHUH MOJIJTFOCKOB.
CobnronaTh npasuiia paboTsl B KaOH-
HeTe, oOpaleHus ¢ 1abopaTopHbIM
obopymoBaHNEM
7 . Tun Ynenucronorue (7 4)
9 Kiacc Hacexomsie OO0m1as XxapakTepUCTH- BrIsBUTE OCHOBHEIE 1 .BBIABIATH XapaKkTepHbIE IPU3HAKU I'epbapnsrit
Ka, OCOOCHHOCTH BHEIII- | XapaKTepHbIE IPHU3HA- HACEKOMBIX, OIUCHIBAThH UX IPH BbI- MaTepHuail —
Hero crpoenus. PasHo- K1 HACEKOMBIX MOJTHEHUH J1a00paTOpHOH paboTEHI. CTpOEHHE Ha-
o0pasue poTOBBIX Opra- YcTaHaBnuBaTh B3aUMOCBSA3b BHY- CEKOMOT0
HOB. CTpoeHue u TPEHHET0 CTPOEHHSA U MPOLIECCOB
(YHKIIUHM CUCTEM BHY- KU3HEICATEITPHOCTH HACEKOMBIX.
TPEHHUX OpraHoB. Pasz- Habmonars, hukcupoBath pe3ynbra-
MHOKEHHE. TBI HAOMIOJEHNH, 1ENaTh BEIBOBI.
Co0mnronarh npasuiia paboTH B KaOH-
JlaboparopHas pabora HeTe, oOpaleHus ¢ 1a00paTopHbIM
Ne 5 obopynoBaHreM
«Bremnee cTpoenue Ha-
CEKOMOT0»
10 Tunsl pa3Butud Ha- | Pa3BuTHE C HEMOIHBIM W3yuuTh THIBI pa3BU- 1 XapakTepru30BaTh THUIIBI Pa3BUTHA Ha- | ['epOapHBIif
CEKOMBIX mpeBpalieHueM. [ pynmsl | THS HACEKOMBIX CEKOMBIX. MaTepuan —
HacekoMbIX. PazBurue ¢ OOBSACHATH NPUHLUIIBI KJIaCcCU(PUKA- THUIIBI pa3BU-
MIOJIHBIM IIPEBpAaIeHHU- IIM1 HACEKOMBIX. THsI HACEKO-
eM. [ pymnmbl HaceKOMBIX. YcTaHaBIMBaTh CUCTEMATHYECKYIO MBIX

Ponp kaxgoi cragumn
Ppa3BUTHS HACEKOMBIX

MPUHALJIE)KHOCTh HACEKOMBIX.
BrLBIATE pa3nuuus B pa3BUTHN Ha-
CEKOMBIX C IOJIHBIM U HEIOJIHBIM
MIpeBpaIieHueM




[lpodosixeHue

Ne Tema Conepxanue LleneBas ycraHOoBKa Kon-o | OCHOBHBIC BUIBI ACSTEIBHOCTH 00Y- Mcronb3oBa-
o/n ypoka 9acOB YAIOUIUXCS HA YPOKEe/BHEYPOUHOM HHE 0GOpYO-
3aHATUU
BaHUE
8 . Tun Xopnossie . becuepenusie . Hagknace PeiOb! (6 u
11 | Hagknacc PeIOEL. Ocobennoctu BHenrHero | M3yuuTh ocoOeHHOCTH 1 XapakTepu3oBaTh OCOOCHHOCTH Bnaxusie
OO0mas xapakTepu- | CTPOEHHS, CBSI3aHHBIE C BHEIITHETO CTPOCHHUS, BHEITHETO CTPOECHHUS PHIO B CBSAZH CO Tperaparsl
CTHKa, BHEIIIHEE oOuTaHUEM B BOJE. CBsI3aHHBIC C O0UTa- cpenoit oOuTaHusl. «PBIOBIY
CTpOCHHE Crtpoenue u HyHKITHH HHUEM B BOJIE. OcBauBarh NMPUEMBI paOOTHI C OTIpe-
KoHewHocTel. Opranbl JIEITNTEIIEM KHUBOTHBIX.
0OOKOBO#1 JIMHUU, OPTaHBI BhISBISATH YepPThI IPUCIIOCOOICHHO-
CJIyXa, paBHOBECHSL. CTH BHYTPEHHETO CTPOCHUS PhIO K
OOUTaHUIO B BOJE.
JlabopatopHas paboTa Hab6nronarh u omUCHIBaTH BHENTHEE
Ne 6 CTpOEHHE U 0COOEHHOCTH Nepe/IBU-
«BHemHee cTpoeHHE U JKEHHSI PHIO B XOJI€ BBIITOJIHEHUS JIa-
O0COOCHHOCTH TIEpeBH- OopaTopHOit pabOTEHI.
KEHHS PHIOBD) Cobmoath mpaBuiia MOBEACHUS B
KaOuHeTe, 00palieHus ¢ 1aboparop-
HBIM 000pyIOBaHUEM
12 | Buyrpennee ctpoe- | OnopHO-ABUraTelbHas W3yunts BHyTpeHHEE 1 YcTaHaBnMBaTh B3aMMOCBSI3b CTpoe- | BiaxHble
HUE PBIO cucrema. CkeJer Hemap- | CTPOCHHUE PHIOKI. HUS OTJIENbHBIX YacTel CKelleTa eI | mpemaparbl
HBIX U NIApHBIX IIJIABHU- U uxX QyHKIM. «Pp16B1». MoO-
koB. CKeJeT roJioBbl, BrISBNSATE XapaKTepHBIC YEPThI JIeJIb — CKe-
ckener xabp. Ocoben- CTPOCHHS CUCTEM BHYTPEHHHX Opra- | JIeT PHIOBI

HOCTH CTPOCHUS B QYHK-
LU CUCTEM BHYTPEHHUX
opranoB. UepTsr Ooree
BBICOKOTO YPOBHS Opra-
HU3AIHHU PHIO 10 cpaB-
HEHUIO C JAHIIETHUKOM.
Jlabopatopnas padoTa
Ne 7

(TI0 yCMOTpEHUIO yUH-
TEJIsT)

HOB.
CpaBHI/IBaTL 0COOEHHOCTH CTPOCHU

1 GYHKIUY BHYTPEHHUX OPTaHOB PBHIO

U JIAHLICTHUKA.
XapakTepu30BaTh YEPThI YCIOKHE-
HHS OpraHU3allH phIo




[podosxeHue

Ne Tema Coneprxanue LleneBas ycraHOBKa Kon-po | OCHOBHBIE BUIIbI HGHT/CHBHOCTH 00y- VlCIonb30Ba-
YAIOIIMXCS HA YPOKE/BHEYPOUHOM
/1 ypoka 4acoB yp yp HUE 000pyHo-
3aHATUHI
BaHUe
«Buytpennee ctpoenue
PBIOBDY
9 . Knacc 3emHoBO1HbBIE, i AMpuOuM (4 1)

13 | Crpoenue u nes- XapakTepHbIE YepThI Uzyuutsb 4epThl cTpOe- 1 YcraHaBnuBaTh B3aUMOCBS3b cTpoe- | BnakHble
TEJIbHOCTh BHYTPEH- | CTPOEHHS CUCTEM BHY- HUSI CUCTEM BHYTPEH- HHSI OPTaHOB U CUCTEM OPIaHOB C UX | Ipenaparsl
HUX OPTaHOB 3€MHO- | TPEHHHX OPTaHOB 3€M- HUX OpraHOB 3€MHO- (GYHKIMSAME U cpeioid OOUTaHHS. «3eMHOBOJI-
BOJIHBIX HOBOJIHBIX 10 CpaBHe- BOJHBIX IO CpaBHE- CpaBuuBarb, 0000maTh uH(pOpPMA- HBIE»

HUIO ¢ KOCTHBIMH PbIOa- | HUIO C KOCTHBIMHU MO O CTPOCHUHU BHYTPEHHHX Opra-
Mu. CXOACTBO CTPOCHHUS | pBIOaMuU HOB am(uOuii u pwIO, JeIaTh BBIBO-
BHYTPEHHHUX OpPT'aHOB JTBL.
36MHOBOJIHBIX H PBHIO Omnpenenarts yepThl 60see BHICOKOH
OpraHMU3alyy 3¢eMHOBOJHBIX IO CPaB-
HEHHIO C PpI0aMu
10 . Kmacc IIpecmbikatontecs, wim Pentunuu (4 1)

14 Baytpennee ctpoe- | CX0ACTBO M pa3muyus N3yuuTs yepThl cTpOE- 1 YcranaBnuBaTh B3aUMOCBSI3b CTPOE- BnaxHeie
HUE U )KU3Hees- CTPOEHHS CUCTEM BHY- HUS CUCTEM BHYTpPEH- HUSI BHYTPEHHUX OPTaHOB U CHCTEM MIpernapaTsl
TEJNBHOCTD IIPECMBI- | TPEHHUX OpPraHOB Ipe- HUX OPTaHOB MIPECMBI- OpraHoB PENTHINN, UX QYHKIMN 1 «IIpecmbl-
KAaIOLIUXCS CMBIKAIOIIUXCS M 36MHO- | KAOLIMXCS IO CpaB- cpezabl oOUTaHusI. KaIOLIHeCs»

BOJHBIX. UepTsl Ipu-
CITIOCOOJIEHHOCTHU
MIPECMBIKAIOTITUXCS K
’KU3HU Ha cyuie. Pa3-
MHOEHHUE U Pa3BUTHE.
3aBHCUMOCTH TOJOBOTO
JKM3HEHHOI'O I[MKJIa OT
TeMIepaTypHBIX YCIIO-
BUH

HCHUIO C
3€MHOBOJHBIMMU.

BrIsBnATH yepThl 60Jiee BHICOKOM Op-
raHU3aluU IPECMBIKAIOIIHXCSI 110
CPAaBHEHUIO C 3¢MHOBOJHBIMH.
XapakTepu30BaTh MPOLECCHI pa3-
MHOKEHMS U Pa3BUTHS JETEHBIIIEH Y
MIPECMBIKAFOIIAXCSL.

Hcnone3oBaTth uH(GOpMAIIMOHHBIE
pecypchl sl MOATOTOBKH MTpe3eHTa-
IIUH IIPOEKTa O FOJJOBOM KM3HEHHOM
IIUKJIE PEeTITHINH, 3a00Te 0
IIOTOMCTBE




[lpodosixeHue

Ne Tema Conepxanue LleneBas ycraHOoBKa Kon-o | OCHOBHBIC BUIBI ACSTEIBHOCTH 00Y- Mcronb3oBa-
o/n ypoka 9acOB YAIOUIUXCS HA YPOKEe/BHEYPOUHOM HHE 0GOpYO-
3aHATUH
BaHHUE
11 . Knacc ITtumpr (9 u)

15 | OOmas xapaktepu- | B3aumocBsi3p BHenmHero | M3yuuTh B3aMMOCBSI3b 1 XapakTepu3oBaTh 0COOCHHOCTH Yyueno [Itu-
CTHKa KJacca. CTPOCHHS U MPUCIIOCO0- | BHEIIHETO CTPOCHUS U BHEIITHETO CTPOCHHUSI MITHIL B CBSI3H C sl [lepbst
BHeninee cTpoeHue | JIGHHOCTH ITHIL K NPUCTIOCOOJICHHOCTH UX TPUCTIOCOOJICHHOCTBIO K TOJIETY. OTHIBI, MU-
ITHILL nonéry. Tumel mepreB 1 | NTHUI K TOJAETY OOBsCcHATE cTpoeHKE U QYHKLMH ITe- | KpoIpemnapa-

ux (yHK- 1ud. YepTh PBHEBOTO MOKPOBA TEJIA MTHII. ThI «Ilepbs
CXOJICTBA W Pa3JINIHs YcraHaBIMBaTh YEPTHI CXOJICTBA U OTHID)
MOKPOBOB NTHUII U pa3nnuMs TOKPOBOB NTHUIL U PENTH-
PENTUIIHA. il
U3y4aTh u onMckIBaTh 0COOCHHOCTH
JlaboparopHas paboTa BHEIITHETO CTPOEHHS NITHILL B XOJI€ BbI-
Ne 8 HOJHEHUS 1a00paToOpHON pabOTHI.
«BHeriHee cTpoeHue CobnronaTh npasuiia paboThl B KaOu-
ntanel.  CtpoeHne HeTe, oOpaleHus ¢ 1a00paTopHbIM
Tie- PheB» obopynoBaHHeM
16 | OnopHo-aBuratenb- | M3MeHeHUs CTPOCHUS N3yuuTh 0COOCHHOCTH 1 YcraHaBIUBaTh B3aMMOCBS3b BHEIII- Ckerner rony-

Hass CUCTEMa IITUI]

CKeJieTa ITHII B CBA3H C
MIPUCTIOCOOJIEHHOCTHIO K
nonéry. OcoOeHHOCTH
CTPOEHHS MYCKYJIaTypbl
u e€ QyHkuu. [IpuunHbl
CpacTaHus OTACIbHBIX
KOCTEH CKeJeTa MTHIL.

JlabopatopHas padoTa
Ne 9

«CrpoeHne ckemnera MmTu-
BI»

CKEJI€Ta IITHUIIbI, CBA-
3aHHBIC C ITOJICTOM.

HETO CTPOCHUSI U CTPOCHHUS CKelleTa B
CBSI3U C TIPUCIIOCOOJICHHOCTBIO K
HOJIETY.

XapakTepu3oBarh CTpoeHue U QyHK-
MY MBILICYHOW CHCTEMBI MITHII.
W3yuaTh 1 ONMUCHIBATH CTPOCHUE CKe-
JieTa TITHIBI B TIPOIIECCE BBHIIOIHCHHUS
nabopaTopHOI PabOTHI.

CobnronaTs npaBuiia paboTsl B KaOu-
HETe, 00paIeHus ¢ 1abopaTOPHBIM
obopynoBaHNEM

0s




[podosxeHue

OCHOBHBIE BH/IBI JCSITEILHOCTH 00Y-

Ne Tema Coneprxanue LleneBas ycraHOBKa Kon-Bo ; NConb30Ba-
/n ypoka 4ACOB YarOLIMXCs HA YPOKE/BHEYPOUHOM M 0BopYI0-
3aHSITHN
BaHHE
12 . Knacc Mnekonutarorue, wiu 3sepu (10 )
17 Buytpennee ctpoe- | OcobOennoctu ctpoeHust | M3yunTh ckenet u 1 OnuceIBaTh XapakTepHble 0coOeHHO- | BraxHble
HUE MJIEKOTIUTAIO- OIOPHO-/IBUr'aTE€IbHOMN BHYTpPEHHEE CTPOCHHE CTH CTPOEHHS U PYHKIHIA OIop- Ipenaparsl
LIUX CHCTEMBI. YPOBECHb Opra- | MIIEKOIHUTAIOIIHX. HO-/IBUT'aTeNIbHON CUCTEMBI, UCcTIONb- | «Kpomuk»,
HHU3allUU HEPBHOM cH- 3ys IPUMEPHI )KUBOTHBIX PA3HBIX CKeJIET MJIe-
CTEMBI 110 CPAaBHEHHIO C cpexa obuTaHusl. KOITUTAIOIIETO

JPYTHMU TIO3BOHOYHBI-
MU. XapaKTepHbIE YEPThI
CTpOCHM NHUIICBApU-
TEIBHOIN CUCTEMBI KO-
IIBITHBIX U TPBI3YHOB.
VYCH0XKHEHUE CTPOEHUS
u (hyHKITHI
BHYTPEHHHX OPraHoOB.

JlaGopaTtopHas pabota
Ne 10

«CtpoeHue ckenera
MJICKOTIUTAIOIIIHX

[IpoBoauts HaOmoaeHKs U PUKCHPO-
BaTh X PE3yJbTATHl B XOJE BHIIIOJHE-
HUs 1ab0paTOpHOM PaObOTHI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUSI CUCTEM BHYTPEHHHX Opra-
HOB MJICKOTIUTAIOINX 110 CPABHEHHIO
C PENTUIINSIMH.

AprymMeHTHpOBAaTh BEIBOJBI O MPO-
IPECCUBHOM Pa3BHTHH MIICKOTIUTAFO-
X,

Co0OumoaTh mpaBmiia padoThl B KaOu-
HeTe, 00paIeHus ¢ 1a00paTOPHBIM
o0opynoBaHHEeM




TemaTnueckoe mianuposanue marepuaia B 8 kiacce «kBUOJOI'USA . YEJTOBEK)»

Beenenue (2 u.)

Yactp 1. O6mmit 0630p opranusMa yemoBeka Yacts 2.
OmnopHo-nBurarenpHas cucrema Yacts3. Kposs
KpoBOoOOparlieHue

Yacts 4. JIpixanue

Yacts 5. ITuieBapenue

Yacte 6. O0MeH Bemiects Yactb

7. Beimenenne

Yacts 8. Koxka

Yacte 9. OHaokpuHHasa cuctema Yactb

10. HepBHas cucrema

Yactp 11. Opransr 9yBcTB. AHaTU3aTopsl YacTh
12. IloBenenne 1 ICUXHUKA

Yacte 13. MnauBuayansHOE pa3BUTHE OpraHU3Ma

[podosxeHue

OCHOBHBIE BH/IBI JCITEIHHOCTH 00Y- Ucnomnb3oBa-
Ne Tema ColenKanme IleneBas ycraHOBKa Kon-Bo
Acp YaIOMIUXCSI HA YPOKe/BHEYPOUHOM HHUE 000pyHo-
n/m ypoka 9acoB
3aHATUN BaHUC
1 . Opraam3m genoBeka . OOmwmit 0630p (5 9acos)
1 Knertka: crpoenue, CrtpoeHne opranuzma N3yuuth cTpoeHue, 1 Ha3biBaTh OCHOBHBIE YACTH KJIETKH. Mukpockorn
XUMUYECKUHN COCTAaB | 4YeIOBEKa: KJICTKH, TKa- XUMUYECKUHN COCTaB OnuceBaTh PYHKIIMK OPTaHOUIOB. ¢ poBoH,
1 )KU3HEESATEIb- HU, OpPTaHbl, CHCTEMBI KJIETKH TaK K€ Tpo- OOBACHATH OHATHE «(DEPMEHTY. MUKpOTIpena-
HOCTB OpraHoB. MeTo/IbI M3y4e- | MeCChl KU3HEIeATENb- Paznmmaats mporiece pocTta u mporiecc | patsl, 1a0o-
HUA )KUBBIX OPIraHU3MOB! HOCTHU Pa3sBUTHUA. paropHoOC
HaOJI0ICHNE, U3MEpe- OnuceIBaTh MPOIIECC ACICHHS KIETKH. | 000pyI0Ba-
HUe, sKkcnepumeHT. Jla- BruImmoHITE Ta00OpaTOPHBINA OIBIT, HA- | HHE

OoparopHas padora Ne 1
«/[eiicTBue dpepmenta
KaTanasbl Ha IEPOKCHT
BOZOPOI»

0JIF01aTh TPOUCXOISIINE SIBIICHUS,
(bUKCUpOBATh Pe3yNIbTAThI HAOIOIe-
HHS1, IeTIaTh BHIBOIBI.

CobumoaTh mpasuiia paboTsl B KaOu-
HeTe, oOpaleHus ¢ 1abopaTopHBIM
obopynoBaHreM




[podosxeHue

2 | Tkanu Ctpoenue opranusma O600uMTE 1 1 OnpenensaTs NOHATHUS: «TKaHbY», «CU- | MHKpocKom
YeNOBeKa: KICTKH, TKa- yrIIyOUTh 3HAHUS HAIC», KHEHPOTIIHY. U POBOH,
HU, OPTaHbl, CHCTEMBI YUaIIUXCs O Pa3HBIX Ha3zpiBaTh THIIBI ¥ BUIBI TKAHEH I10- MUKpoTperna-
opraHoB. MeTo/bl U3y4e- | BUAAX U TH- OB 3BOHOYHBIX )KHBOTHBIX. partbl TKaHel
HUSI )KMBBIX OPTaHM3MOB: | TKaHEH deIoBeKa Pasnuuathk pa3Hbie BUIBI U TUIIBI TKA-
HaOJIFOICHYE, U3Mepe- Helt. OnmchIBaTh 0COOCHHOCTH TKa-
HUE, SKCIIEPUMEHT. Hell pa3HBIX THIIOB.
N OcHoBHbIE BUABI esiTeabHOCTH 00y- | Mcmomnb3oBa-
° Tema Conepxanne Henesast ycranoska Koz-s0 YaIOMUXCs Ha YPOKE/BHEYPOTHOM HHUE 000pyHo-
/Tt ypoka JacoB
3aHSITHU BaHHE
Jlaboparophast pabota CobmnronaTh mpaBuiia 00paIieHus ¢
Ne 2 «Knerku u Tkanu MUKPOCKOIIOM.
MOJT MEKPOCKOTIOM) CpaBHUBATh WILTFOCTPALUH B yueOHU-
K€ C HATypaJTbHBIMU OOBEKTAMHU.
BrinonHsaTh HabMIOAEHIE C TIOMOIIBIO
MHUKPOCKOIIA, OTIMCHIBATh PE3YJIbTaThI.
CoOimoaTh mpaBuiia padoThl B KaOu-
HeTe, oOpaleHus ¢ 1abopaTOPHBIM
o0opynoBaHHEeM
2 . OnopHo-JBUTaTeNbHAs cucTema . (8 yacoB)
3 Ckener. Ctpoenue, Omopa 1 ABMKCHHE. N3yuuts cTpoeHue, 1 HaspiBath uactu ckenera. OnuceiBath | Pabora ¢ my-
COCTaB U COCIMHE- OnopHo-ABUraTenpHas COCTaB M THUIIbI COCITU- ¢byskuu ckenera. ONKMCHIBATH nsproM «Cke-
HHe koctel. Jlabo- cucrteMa. MetoJibl u3yde- | HEHUS KOCTEM CTpPOCHHUE TPYyOUaThIX KO- CTEH | JIET YeJloBe-
paropHas pabota No | HUsI )KMBBIX OPTaHH3MOB: CTPOCHHE CYCTaBa. Ka» , Jabopa-
3 «CtpoeHue KocT- | HaOIOAEHUE, U3MEpe- PackpbIBaTh 3HaU€HHE HAAKOCTHHULBL, | TOPHOE
HOW TKaHN HUE, SKCTIEPUMEHT XpsIIa, CyCTaBHON CyMKH, TyO4aroro | obopynoBa-

JlaGoparopHas pa-
6ota Ne 4 «CocraB

KOCTEN»

BC€HOICCTBA, KOCTHOMO3T'OBOH I10JIO- CTH,

JKEITOr0 KOCTHOTO MO3Ta.
OOBIACHITL 3HAUESHHE COCTABHBIX
KOMITIOHCHTOB KOCTHOI7[ TKAaHU.
BrimonHsaTh 1a00paTOPHBIC OIIBITHI,
(hUKCUPOBATE.

HUE IS [TPO-
BEICHUS OIIbI-
TOB.
ONeKTpOoHHbIE
TaOIULBI U
IUIAKaThI




[podosxeHue

Ckerner roJioBsl U Ty- | CKeNeT TroJIOBBI U TYJIO- W3yuuTs cTpoeHuE u OnuceBaTh ¢ MOMOIIBIO MILTIOCTPA- Pa6ora ¢ my-
JIOBHUIIIA Buia. CKelleT KOHEUYHO- | OCOOEHHOCTH CKeJIeTa UM B y4eOHUKE CTPOCHHUE Yeperna. sproM «Cke-
CTei. TOJIOBBI U TYJIOBHUIIA HaseiBaTe OTHEIIBI TO3BOHOYHUKA M JICT YCI0BE-
Crpoenue ckenera mos- YaCTH MO3BOHKA. Ka»
COB KOHEYHOCTEH, BepX- PackpsiBaTh 3HaUEHUE YacTEH MO- ONEKTPOHHBIE
HEll ¥ HIDKHEH KOHEYHO- 3BOHKA. TaOJINIBI U
cTeH OOBSACHATH CBSI3b MEXK/Yy CTPOCHUEM IJIaKaThI
1 GYHKIUSIMHU TIO3BOHOYHUKA, TPY/I-
HOM KJIETKH
CkeneTr KOHEUHO- CkeleT KOHEUHOCTEH N3yuuts cTpoeHue HaseiBath yacTi ¢CBOOOAHBEIX KOHEU- Pa6ora ¢ my-
crei Crpoenue ckenera nos- CKeJIeTa MOSICOB U HOCTEH M TTOSICOB KOHEUHOCTCH. msroM «Cke-
ILp COB KOHEYHOCTEH, BEpX- | CBOOOIHBIX KOHEUHO- OmnuChIBaTh C MMOMOIIBIO WILTIOCTPA- JIET YeJIOBe-
HEW U HIKHEN KOHEYHO- | CTei Uil B y4eOHHKE CTPOCHUE CKEJeTa Kay
creil. «Mccimenosanue KOHEYHOCTEH. ONEKTPOHHBIE
CTPOEHHUS TIJIEUEBOTO I0- PackpbiBaTh NpUUHUHY pPa3iudus B TaOJIUIBI U
scay» CTPOCHHUU TOsICa HIDKHUX KOHEUHO- IJIaKaThI
CTell y MY>KUMH U JKCHIIUH.
BBISBIATE 0COOCHHOCTH CTPOCHHS
CKeJIeTa KOHEYHOCTEH B X0/1€e HabIr0-
JICHHsSI HATYyPaTbHBIX 00BEKTOB
[TepBast momours npu | Onopa u JBUKEHUE. N3yunts npuémsl nep- OmnpenensaTs NOHATHS: «pacTsKe- Pabota ¢ my-
TpaBMax: pacTs- OnopHo-ABUTaTEIbHAS BOIi IIOMOIIIH B 3aBH- HUEY, «BBIBUXY, KIIEPEIOM). spxoM «Cxke-
JKECHHUH CBSI30K, BBI- cucreMma. [Ipopunakrtuka | cuMOCTH OT BUa HaspiBaTh npu3HAKYU pa3InYHBIX BU- JIET YEeI0Be-
BHIXaX CYCTaBOB, TpaBMaru3ma. [lepBas TPaBMEL. JIOB TPaBM CYCTaBOB U KOCTEH. Ka»
mepesioMax KocTen MIOMOIIIb [TPH TPaBMax OnuceBaTh IPUEMBI IEPBOM MOMOIIN | DJIEKTPOHHBIE
ONOPHO-JIBUraTEeNILHOMN B 3aBUCHUMOCTHU OT BU/Ia TPABMBIL. TaOJINIIBI U
CUCTEMBI AHanmu3upoBarth 1 000011aTh HHPOP- | MJIAKATHI

MAITHIO O TPaBMax OTIOPHO-/IBUTA-
TEJIbHOW CHCTEMBI U PUEMAX OKa3a-
HUA IEPBOU MOMOIIU B XOJI€ pa3pa-
OOTKU M OCYIIIECTBICHHUS TOJOBOTO
npoekra «Kypcol nepBoii momomu
JIJIS IIKOJILHUKOBY




[podosxeHue

7 Mprtiiibt Ornopa 1 ABUKCHUE. PackpsITh CBS3B 1 PackpeiBath cBs3b pyHKIUY 1 cTpoe- | Mukpockon
OmnopHo-ABUraTenbHas (YHKLIMH U CTPOCHHUS, HUS Ha IPUMEPE Pas3InIui MexXIy IUQPPOBOH,
cuctemMa. MeTozpl u3yde- | a TakxKe pasiuduil [VIAJIKUMU U CKEJIETHBIMU MBIIIIAMY, | MHUKpOIpena-
HUSI )KUBBIX OPTaHU3MOB: | MEXIY TTaIKUMH U MUMHYECKUMH U )KEeBaTEIbHBIMH partsl
HaOI01eHe, U3Mepe- CKEJICTHBIMH MBIIIILIA- MBIIILAMH. MBIIIEY- HOU
HHE, 3KCIIEPUMEHT. MH Y€JIOBEKA. OnuceIBaTh C HOMOIIBIO HILTIOCTPa- TKaHH.

U B yueOHHUKE CTPOCHUE CKENIETHONH | DJIEKTPOHHBIE
MBIIILBL. TaONIMLIBI
N OcHoBHBIE BUABI lesTebHOCTH 00y- | Mcmonb3oBa-
¢ Tema Coneprxanne Hernesas ycraroska Kos-so YAIOUIUXCS HA YPOKE/BHEYPOUHOM HHE 000pyI0-
n/n ypoka 9acoB
3aHSITUN BaHHE
[Mpaktuydeckas pabdora: OnwuceIBaTh YCIOBHS HOPMAaTbHON
«M3ydeHne pacrnonoxe- PabOThI CKEJIETHBIX MBbIIIII.
HUSI MBILIL TOJIOBBD) Ha3zpiBaTh OCHOBHBIE IPYIITHI MBITIL.
PackpbIBaTh NpUHLINI KPEIUICHUS
CKEJICTHBIX MBI Pa3HBIX YacTeH Te-
na.
BbISBIIATE 0COOEHHOCTH pacnooke-
HHSI MUMHUYECKUX U JKEBaTEJIbHbIX
MBIIII] B XOJ1¢ HAOIOICHUSI HATY-
paIBHBIX 00BEKTOB

8 PaboTa M Omnopa u nBUXEHNE OOBSCHUTH MEXaHU3M 1 Onpenensats NOHITUS «MBIIIIBI-aHTa- | L{udposas

OmnopHo-ABUraTenbHas pa®oThI MBILII U IPH- TOHHUCTBI», «MBIIILBI-CHHEPTUCTBI». naboparopust

cucrema. Merozsl uzyue-
HUS J)KUBBIX OPTraHU3MOB:
HaOI01eHne, U3Mepe-
HUEC, DOKCIICPUMEHT

YWHBI HACTYIIJICHUA
yromienusi. CpaB- HUTb
JMHAMUYECKYIO U
CTaTUYECKyI0 paboTy
MBIIIII,

OOBACHATH YCIOBHUS ONITUMAIIEHOM
PpabOThI MBIIIIII,

OnuceiBaTh ABa BUAA paOOTHI MBILIIII.
OOBACHATH MPUYHUHBI HACTYIIIICHUS
YTOMJIEHHS MBILII] U CPAaBHUBATH JH-
HAMUYECKYIO U CTaTHYECKYIO PabOTy
MBIIII 10 3TOMY NIPU3HAKY.
®opMyIMpoBaTh MpaBUiIa TUTHEHBI
(u3MUECKUX HAarpy30K

o (huznono-
v (JaT4uK
CHIIOMED)

3 . KpoBb 1 kpoBooOpatienue (9 yacos)




[podosxeHue

9 BuyTtpennsis cpena. TpaHcHopT BELIECTB. N3yunth 1 OmnpenensaTs NOHATHS: KTOMEOCTasy, Muxpockon
3HaueHUE KPOBU U BuyTtpennss cpena op- BHYTPCHHIOIO  cpeny «(pOpPMEHHBIE AIIEMEHTBI KPOBHY, uuppoBoH,
€€ CoCTaB raHu3Ma, 3HauCHHUE €€ opraHusma qe- «IU1a3Ma», «KaHTHUT'€HY, KAHTUTEIIO. MUKpOIIpe€na-
nocrosincTBa. KpoBeHoc- | joBeka, €€ CTpOEHHE, OOBACHATD CBA3L MEXKLYy TKAHEBOMN patbl
Has ¥ TUMQaTudeckas cocTaB ¥ pyHKIUH. YKHIAKOCTBIO, TMM(POH U TIa3MOi
cucreMbl. KpoBs. JInMm- KpPOBH B OpraHHU3Me.
¢a. Meronp! n3y4eHus OmnuceBaTh PYHKIUN KPOBH.
JKMBBIX OPraHU3MOB: Ha- Ha3piBaTh yHKIIMU 3pUTPOIUTOB,
OoieHne, N3MepeHue, TPOMOOIINTOB, JTEUKOITUTOB.
OCHOBHBIC BUIIBI IEATEITLHOCTH 00Y- Ucnomb3oBa-
Ne Tema CoeDKAHNE IeneBast ycraHoBKa Kou-Bo
Aep YarIIUXCS HA YPOKE/BHEYPOUHOM HHE 000pyI0-
/o ypoKa 4acoB
3aHITUU BaHHE
SKCIIEPUMEHT. OnuceIBaTh BKJIAJ PYCCKOM HAYKH B

JlaboparopHas pabora
Neo 5 «CpaBHeHne KpoBU
YeJI0BEeKa C KPOBBIO JIf-
TYIIKID

pasBUTHE MEAULIMHBIL.
OmnuchHIBaThH C MOMOIIBIO WILTIOCTPa-
Ui B yueOHHKE MPOIecC CBEPTHIBA-
HHS KPOBH M (Darouros.

BrimmoassTh 1abopaTopHbBIC HAOIO-
JIEHUSI C TIOMOIIBI0 MUKPOCKOTIA,
(uKCHpOBAThH pe3yabTaThl HAOIOE-
HUM, J1e1aTh BHIBOJIBI.

CobnronaTh npasuiia paboThl B KaOu-
HeTe, oOpaleHus ¢ 1abopaTopHBIM
obopynoBaHHeM




[podosxeHue

10 | JABwxenue kpou o | TpaHCHOPT BEIECTB. W3y4uuth npuauHbI 1 OnuceIBaTh C MOMOUIBbIO MIUTIOCTpa- Hudposas

cocyaam. KpoBenocHast u numda- | IBMKEHHS KPOBHU 110 1 B y4ueOHHMKE CTPOECHHUE cepAua 1 n1abopaTopust
THdeckas cucreMsl. Kpo- | cocynam. HPOLIECC CEPIEUHBIX COKPAILCHUI. 1o (hu3noIo-
BSIHOE JIaBJICHUE U ITYJIbC. CpaBHUBATh BUABI KPOBEHOCHBIX CO- | THH (JaTYHK
Mertoasl uzyde- Hus CYZIOB MEXIy COOOH. 4yCco)
KHBBIX OPTaHU3MOB! OmnuceIBaTh CTPOCHUE KPYTOB KPOBO-
HaOroIeHue, H3Mepe- oOpamieHus.
HHE, SKCTIEPUMEHT. [lonnmarp pasnuure B MCHOIB30Ba-
[MpakTuuaeckas paborta HUM TPWIAraTeIbHOI0 «apTepuaib-
«Omnpenenenne YCC, HBII» TPUMEHHUTEIBHO K BUY KPOBHU
CKOPOCTH KPOBOTOKA, U K cocyliam
«HccnenoBanue pe-
(IIEeKTOPHOTO MPUTOKA
KPOBH K MBIIIIAM, BKJIFO-
YUBIIUMCS B paboTy»

11 | Perynsums paboTsbl KpoBenocnas u numda- | U3yuuts paboty 1 PackpeiBath nonsiTHs: «TpeHupoBod- | Ludposas
cep/ua U CoCy/10B. TUYECKasi CUCTEMBI. cepaua ot puznde- HBIH 3¢ dexT», «HyHKINOHATBHAS JTabopaTopust
[Ipenynpexnenne Bpen TabakokypeHus. CKHUX Harpy3oK U npo0ay, «IaBAIIas MOBA3Kay, 1o $huznoo-
3aboseBaHuii cepA- | MeTonbl H3ydeHus BJIMSTHUSI HETaTHBHBIX WKTYT». TUH
112 U COCY/OB.

N OcHOBHBIE BHJBI AeSTeIbHOCTH 00y- | Hcmomb3oBa-

° Tema Coneprxanne Henesas ycranoska Koz-s0 YaIOIIUXCSI Ha YPOKe/BHEYPOUHOM HUE 000pyI0-
n/m ypoka 9acoB
3aHATHU BaHHE
JKHMBBIX OPraHU3MOB: Ha- | (PaKTOPOB OKpYKaro- OOBSCHATH BAKHOCTH CUCTEMATHYe- (apTepuans-
OnroieHNe, U3MEPEHUE, el cpensl. CKUX (PM3UYECKUX HArPy30K Ul HOp- | HOTO AaBie-
9KCHEPUMEHT MaJIbHOT'O COCTOSIHMS CEpLa. HUSL)

[IpakTrueckas pabora:
«Jloka3arenbcTBO Bpeaa
TabaKOKypEeHUS»

Pasnuuark npu3HaKy pa3uvHbIX BH-
JIOB KPOBOTEUEHHUM.

AHnanmm3upoBaTh 1 0000maTe HHPOP-
MAlMIO O IOBPEXKAECHUIX OPraHoOB
KPOBEHOCHOU CUCTEMBI U IIPUEMAX
OKa3aHus MepBOM MOMOIIIN B XOJ€
HPOIOJDKEHUS PabOThI HaJl TOTOBBIM
npoekToM «Kypchl mepBoii momoru
JUIS IIKOJIEHAKOB)




[podosxeHue

12

O06006u1eHue no Te-
Mme 3

Bmusane dusnde-

CKHX YIPaXHEHUHN
Ha Cep/IeYHO-COCY-
TUCTYIO CHCTEMY

VYkpelieHue 310pOBbsl.
Bmusaue pusmueckux
YIPaXXHEHU Ha OpraHbl
U CUCTEMBI OpraHoB. Me-
TOMBI U3YyUSHHS KUBBIX
OpTraHU3MOB: HaOJOIe-
HUE, U3MEpEeHHe, IKCIIe-
pumeHT. [IpakTiueckas
pabora:
«DyHKIMOHANBHASL CEp-
JIEYHO-COCYyAMCTas Tpo-
0a»

Bocrniuranue 6epex-
HOT'O OTHOIIECHHS K
CBOEMY 3/I0POBBIO,
NPUBUTUC MHTCPECA K
H3yYEHUIO MIPEIMETA.

Paznuuarh npu3HaKy pa3inuvHbIX BH-
JIOB KPOBOTCUEHHH.

OnuceIBaTh C HOMOIIBIO HILTIOCTPa-
i B yaueOHHKE Mepbl OKa3aHuUs
NEePBOH IOMOIIH B 3aBUCUMOCTH OT
BU/1a KPOBOTEUCHHUS.

BrInosHATE OnbIT — Opath QYHKIHO-
HaJIbHYI0 Npo0y; (GUKCUPOBATH pe-
3yJIBTaThl; IPOBOJUTH BEIUYUCIICHUS U
JieTIaTh OLEHKY COCTOSHHS CepALaA 10
pe3yabTaTaM OmbITa.

CobmnronaTs npaBuia paboTsl B KaOu-
HETE, 00paIeHus ¢ 1adopaTOPHBIM
000pyIOBaHHEM.

AHnanu3upoBath 1 0000maTe HHPOP-
Mal{IO O HOBPEKACHUIX OPTaHOB
KPOBEHOCHOW CUCTEMBI U IIPUEMAX
OKa3aHus MepBOM MOMOIIHU B XOJ€
HPOIOJDKEHHS PabOThl HaJl TOTOBBIM
npoexkToM «Kypcsl nepBoi momomu
JUTSL IIKOJIEHAKOB)

Hudposas
nabopaTtopust

110 (hU3HOJI0-
TUU (JaTIHK
YCC u apre-
pHATEHOTO
JTaBJICHUS)




[podosxeHue

N OcHoBHbIE BUABI esiTebHOCTH 00y- | Mcmomnb3oBa-
° Tema Conepxanne Henesas ycranoska Koz-s0 YJaIOMUXCs Ha YPOKE/BHEYPOTHOM HHUE 000pyHo-
/T ypoKa JacoB
3aHATUHI BaHUE
4 . lpixatenbHas cucreMa (5 4acoB)
13 | CrpoeHue nerkux. Hpixanue. [IpixatensHas | M3yunTh cTpoeHue 1 OnuceIBaTh CTPOEHUE JETKUX YETI0- Hudposas
I'azo00MeH B sierkux | cucrema. 'a3000MeH B JIETKUX ¥ MEXaHH3M Beka. OOBSACHATh IPEUMYILECTBA naboparopust
U TKaHSX. NETKUX M TKaHAX. MeTo- | ra3ooOMeHa. aNbBEOJIIPHOTO CTPOEHUS JIETKUX 110 I10 DKOJIOTUH
JIbl M3YYEHUS KUBBIX Op- CPaBHEHHIO CO CTPOSHHEM JIETKUX Y (maT4Mk oxu-
raHU3MOB: HaOJII0IEHHE, NpeACTaBUTENEH IPYTUX KIAccoB I0- | CH yIiiepoja,
H3MepeHue, dKcIepu- 3BOHOYHBIX )KUBOTHBIX. KHCIIOpO/a,
MEHT. PackpeiBaTh poss reMoryioonHa B ra- | BIa)KHOCTH)
JlaGopaTtopHas pabota 3000MeHe.
Ne 6 «CocraB BasIxaemo- BrimonuaTh 1a00paTOpHBIN ONBIT, 1€-
IO ¥ BBIIBIXaeMOI0 BO3- JIaTh BBIBOJI IO PE3yJIbTaTaM OIIBITA.
Jyxa» CoOumoaTh mpaBuiia paboTh B KaOu-
HeTe, o0paleHus ¢ J1abopaTOPHBIM
obopymoBaHEM
14 | lerxareneHbie nBu- | Jpixanue. dpixarensras | CdhopMupoBaTh 3Ha- 1 OnuceBath PpyHKIMK auadparMel. Hudposas
KEHHS cucrema. Bpen rabaxo- HUSI O MEXaHU3Me JIbI- HaspiBaTh opransl, y4acTBYIOIIHE B nabopaTopus
KypeHus. MeTosl u3y- XaTeNbHBIX JBIKCHH, Ipolecce AbIXaHusl. o (u3noIo-
YEeHUS )KUBBIX OpraHu3- pa3BUBATh NOHITHE BrImonHaTe 71a00paTOpHBIN ONBIT HA | THH (ZATYUK
MOB: HaOJIOJICHUE, 13- «ra3000Men». rOTOBOH (MM N3rOTOBJICHHON caMo- 4acTOTHI Abl-
MEpEHUE, IKCIIEPUMEHT. CTOATENHHO) MOJETH, HaOII0aaTh XaHHA)
JlaGoparopnast pabota NPOUCXOSIIME SIBICHHS U OMHUCHI-
Ne 7 «/Ip1xaTenpHbIe BaTh MPOLECCH BAOXA U BBIAOXA.
JBWOKECHU Perymsiust CoOuroaTh npaBuiia paboThl B KaOu-
JBIXaHHS. HeTe, oOpalieHus ¢ 1adopaToOpHBIM
obopynoBaHueM
15 bosie3nu opranos I'mruena opranos npixa- | Ilo3HakoMUTBCS C 1 PackpsIBaTh MOHATHE <GKU3HEHHAs Hudposas
JBIXaHUS HUs. 3a001eBaHus Opra- | OCHOBHBIMH BUAAMH EMKOCTB JIETKUXY. n1abopaTopust

HOB JIBIXaHUS U UX
npenynpexaeHue. Mn-
(heKkmoHHbIe

3a00s1eBaHM opra-
HOB JIbIXaHMs, BbI-
SIBUTh MyTH

OOBACHATH CyTh OTIACHOCTH 3a00J1e-
BaHHS TPUMIOM, TyOepKyné3om nér-
KHX, PAKOM JIETKHUX.

110 3KOJIOTHH1




[podosxeHue

N OCHOBHEBIE BHJIBI AeITeTHHOCTH 00y- | Mcmonb3oBa-
° Tema Conep:xanue Henesas ycraroska Kos-so YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HHE 000pyIo-
/T ypoKa JacoB
3aHATUU BaHHE
3a00JI€BaHMS ¥ MEPHI KX | 3apa’KCHUS U MEPHI HazwiBath dakTopsl, crrocodcTBYIO- (matumk okM-
npoduiakTuku. Bpen PO UITAKTUKH. IUe 3apa)KEHUI0 TYOepKyIE30M JIET- CH yTJiepoja)
TabaKOKypeHusl. KHX. JTabopatopust
[IpakTuueckas pabora: HaseiBaTh Mepbl, CHIXKAIOLIUE BEPO- 1o (hU3HOJI0-
«Ormpenenenue 3arbl- ATHOCTbD 3apaKeHUs1 OOJIC3HIMH, ruu (1aTuuK
JIEHHOCTH BO3TyXa nepeaBaeMbIMH Ye€pe3 BO3AYX. Y4acTOTHI JbI-
PackprIBaTh Cc1moco0 UCTIOIB30BAHUS XaHUA)
(hrrooporpaduu 11 TMarHOCTHKH
MaTOr€HHBIX U3MEHEHUH B JIETKUX.
OOBACHATH BAXKHOCTh THTUECHBI TIOME-
IIIEHUI U ObIXaTeIbHON TMMHACTUKHA
JUTS 3I0POBBS UEIOBEKa.
[IpoBoauTk ombIT, HUKCUPOBATH pe-
3yJIBTATHI U IETIaTh BBIBOJ IO pe-
3yJIbTaTaM OTBITA.
CobmnronaTs npaBuiia paboTsl B KaOu-
HETe, 00paIeHus ¢ 1abopaTOPHBIM
o0opynoBaHHEeM
5 . IlumeBapurenbHas cucrema . (7 4acoB)
16 | 3HavyeHWeE NHIIU U [Muranwne. [Tumesape- W3yunts 3HaYeHrE U 1 OmnpenensiTs NOHATHE «ITUILEBApE- DNeKTpOHHbBIE
€€ cocTaB Hue. [uieBapuTenbHas | CTPOEHUE Pa3TUYHBIX HUe». OMUCHIBATE C TIOMOIIBIO WILTIO- | TaOJHITBE U
cuctemMa. MeToJibl u3yde- | OpraHoB MUIEBApe- CTpauuii B yaeOHHUKE CTPOSHHE TIH- ITaKaTHhI.
HUS )KUBBIX OPTaHU3MOB: | HUSL. IEBAPUTEIHHON CUCTEMBI. Hudposas
HaOII0IeHIEe, 3Mepe- HaspiBaTh PyHKINH pa3TUUHBIX Opra- | J1abopaTopus
HHE, SKCTIEPUMEHT. HOB TIHIIEBAPEHUSI. 0 KOJIOTHU
[MpakTudeckas pabora: HaspiBaTh MecTa BnageHus numeBa- | (matumk pH)
«Ormpenenenne MecTo- PUTETHHBIX JKENE3 B MHIIEBAPUTEIb-
TTOJIO’KEHUS! CITFOHHBIX HBIN TPAKT.
KEIe3» BrITIOTHATE OTIBIT, CPaBHUBATH pe-
3yJIbTaTHI HAOIOEHUS C OTIMCAaHUEM
B yueOHUKE




[podosxeHue

No OCHOBHBIE BH/IBI JICSITEILHOCTH 00Y- Hcnonb3oBa-
- Tema Coneprxanue Henesas ycraroska Kos-so YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HHE 000pyI0-
/I ypoka 9acoB
3aHSITUN BaHHE
17 [Mumesapenue B po- | Ilutanue. [Iumesape- PackpeiBath GyHKIMH 1 PackpeiBath ¢yHKIMH C1tOHBL OMnH- Hudposas
TOBOH ITOJIOCTH U B Hue. [IumeBapurenbHasl | CIIOHBI M KEJIyIOYHO- CBIBaTh CTPOCHHE XKEIYJOIHOM CTeH- | J1abopaTopus
KEITyJIKe cucreMa. MeTo/ibl 3yde- | TO coKa JUIs mpoliecca ku. Ha3pIBaTh akTUBHBIE BEIIECTBA, 0 SKOJIOTUH
HUSI ’KUBBIX OPTaHU3MOB: | MHUILEBAPEHHUSL. JEWCTBYIOLINE HAa IUILEBOH KOMOK B (matuux pH)
HaOJIFOICHYE, U3Mepe- KeTyaKe, U X QYHKIHH.
HUE, IKCIIEPUMEHT. BrImonHATh 1a00paTopHBIE ONBITHI,
JlabopaTtopnas pabora HAOIIOAATh IPOUCXOSIIUE SBICHUS
Ne 8, 9 «/leiictBue dep- W JIeNaTh BBIBOJ IO pe3ybTaTaM Ha-
MEHTOB CJIIOHBI HA Kpax- OJTIOICHHIA.
Mamy, «JleiictBue Qep- CobnronaTe npaBuia paboTsl B KaOu-
MEHTOB KeTyJOYHOTO HeTe, oOpaleHus ¢ 1abopaTopHbIM
COKa Ha OeJKu obopynoBaHHEM
6 . OOMeH BemlecTB 1 SHeprun . ButamuHs ( 3 yacoB)
18 Hopwmsl nutanus PanmonansHOE nuTaHue. | YCTaHOBUTH 3aBUCH- 1 OrnpenensTe NOHITUS «OCHOBHOU Hudposas
Hopwmpr 1 pexxum rmTa- MOCTb MEXIy THIIOM obMen», «o0Imuil 0OMeH». nabopaTopus

HUs.

MeToibl U3yUYCHHUS K-
BBIX OPraHU3MOB: Ha-
OJr0/IcHKE, U3MEPEHUE.
ITpaktudeckas pabora:
«Omnpenenenne TpeHH-
POBaHHOCTH OpraHU3Ma
o (HyHKIIMOHATBHOU
mpooe»

JIEATEIILHOCTH YeJIo-
BeKa U HOPMaMH TIH-
TaHMs, Yepe3 OCHOB-
HEIE TIOHATHS:
«OCHOBHOII OOMEH»,
«0o01IHil 0OMEHY.

CpaBHHBAThH OPTAHU3M B3POCIIOTO U
peO&HKa Mo MOKa3aTeNsiM OCHOBHOT'O
oOMeHa.

OOBSICHATH 3aBUCUMOCTb MEXIY THU-
NIOM JICSITETIbHOCTH YEeIOBEeKa U HOP-
MaMH ITUTaHHUS.

[IpoBOIUTH OLIEHMBAaHUE TPEHUPO-
BAaHHOCTH OPTraHU3Ma C IOMOILBIO
(hyHKIIMOHATBEHOU MPOOKI, (PUKCHUPO-
BaTh PE3yJIbTATHI U JETaTh BEIBOJ,
CpaBHMBas YKCIIEPUMEHTAJIbHBIC
JIaHHBIE C ATATIOHHBIMH

1o $puU3n0JI0-
TUH (JATIHK
YaCTOTHI JbI-
xanus, YCC,
apTepuaIbHO-
T'0 JaBJICHU)




[podosxeHue

OcHoBHbIE BUABI IesiTeabHOCTH 00y- | Mcmonb3oBa-
Ne Tema ConeDKaHme eneBas ycraHoBka Kon-Bo
Aep YJaIOMUXCsl Ha YPOKE/BHEYPOTHOM HHUE 000pyHo-
/T ypoKa JacoB
3aHATHU BaHHE
8 . Koxa . (4 qacoB)
19 | Poub xoxu B TepMo- | Ponb koxku B Tepmopery- | PackpbiBathk posb Ko- 1 Krnaccupuumposats npudauHs! 3a60- Hudposas
perynsuun JsIuMy. 3aKajJuBaHue. KU B TEPMOPETYIIS- JIeBaHUH KOXH. n1aboparopust
OxazaHue TepBOH I0- un. OnMchIBaTh HaspiBate npu3Haku oxora, o0oMopo- | 1o Gu3noino-
MOIIH MPH TEIJIOBOM H npuéMBI IEpBOH 10- HKEHUS KOKH. UM AaTYHK
COJIHEYHOM yJapax MOILH [IPY TEIUIOBOM OnuceIBaTh MEpbI, IPUMEHSIEMbIE TEMIIEPaTyphl

¥ COJTHEYHOM yJiape.

MIPH 0XKOTaX, 0OMOPOKECHHUSX.
OnuchIBaTh CUMITTOMBI

CTPUTYIIETO JIMIIAs, YECOTKH.
HaspiBaTh MepsI MpOOUITAKTHKY WH-
(heKIIMOHHBIX KOXKHBIX 3200JICBAaHH.
Ornpenensite NOHITHE «TEPMOPETYJIs-
s . ONKUChIBaTh CBOMCTBA KOXKH,
MTO3BOJISIONTUE €1 BBHITOHSTH PYHK-
[IUIO0 OpraHa TePMOPETYIISIIIUH.
PackpeiBaTh 3HaUeHHE 3aKaTUBAHS
JUISI OpTaHu3Ma.

OnuceIBaTh BUABI 3aKATUBAIOIITIX
TIPOLEyP.

HaspiBaTh nmpu3HaKky TEMIOBOTO y/ia-
pa, COTHEYHOTO yaapa.

OnuceIBaTh MPUEMBI TIEPBOI TOMOIITH
MIPH TETIOBOM yJape, COTHETHOM
yaape.

AHanu3upoBath 1 0000maTe HHPOP-
MAIMIO O HApYIIEHUSIX TEPMOPETyIIsi-
IIUH, TIOBPEXKICHUSIX KOXKH U IpréMax
OKa3aHusA [EPBOM NOMOILHU B XOJ€E
3aBepIIeHUs] padOTHI HAJl MPOESKTOM
«Kypchl nepBoit momo1u st
IIKOJIbHUKOB

U BIIQYKHOCTH)




[podosxeHue

OCHOBHBIE BH/IBI JCATEIHLHOCTH 00Y- Hcnonp3oBa-
No Tema ConepxaHie eneBas ycranoBka Kon-Bo
P YarOLIMXCs HA YPOKE/BHEYPOUHOM HHE 000pyI0-
/I ypoka 9acoB
3aHSITUN BaHHE
10 . HepBHas cuctema (5 4acoB)
20 | ABroHoMHBIN oTen | Heiiporymopanbhas pe- | U3yduTh cTpoeHue u 1 HaspiBats ocobenHocTH paboTel aB- | [udposas
HEPBHOM CHCTEMBI. TYJISIIUS TPOLIECCOB 3HaYEHHE aBTOHOM- TOHOMHOTO OTJeNla HEpBHOW cucTe- | maboparopust

Heliporymopanbnas

perysnus

JKU3HCACATCIBHOCTH OP-
TraHu3Ma

HOI HEpBHOM cuUCTe-
MBI

MBIL.
Paznmyaats ¢ TOMOIIIBIO WILTIOCTPAITHN
B YU€OHUKE CUMITATUYECKUN U Tapa-
CUMIIATUYECKUH TOIOTAEIBI aBTO-
HOMHOTO OTZeJIa HEPBHON CHCTEMBI
10 0COOEHHOCTSIM CTPOCHHUSI.
Paznuuate napacuMnaTuyecKuii u
CUMITATHYECKHH MOIOT/IENbI IT0 0CO-
OCHHOCTSM BIIMSHUS Ha BHYTPCHHHE
OpTaHbl.

OOBACHATEL Ha IPUMEPE peaKIINK Ha
CTpecC COTIIACOBAHHOCTH PabOTHI
JKENE3 BHYTPEHHEN CEKPELIMU U OT]Ie-
JIOB HEPBHOHN CHCTEMBI, Pa3IINIHe
MEXAY HEPBHOU U TYMOPAJILHOM pe-
TyJSIyen o o0IeMy Xxapakrepy
BO3JICUCTBUS HAa OPTaHU3M.
BrITIOTHATH OTIBIT, HAOTIOIATH POHC-
XOJISIIIIKE TIPOIECCH U CPABHUBATH
MOJIyYE€HHBIE Pe3YyJIbTaThl OIBITA C
OKHIaeMBIMHU (OTIMCAaHHBIMHU B TEKCTE
y4eOHHKA)

o pu3moio-
THH JaTYUK
apTepuanbHO-
IO AaBJICHUS
(mymca)




TemaTnueckoe MIIaHUPOBaHUE MaTepHaJia B 9 Kiiacce
«O01mme 3aKOHOMEPHOCTH KU3HN»

Yactp 1. OOume 3aKOHOMEPHOCTH JKU3HH
YacTtp 2. 3aKkOHOMEPHOCTH KU3HU Ha KJIETOYHOM ypoBHE YacTs 3.
3aKOHOMEPHOCTH KU3HH Ha OPTaHU3MEHHOM YPOBHE

Yactp 4. 3aKOHOMEPHOCTH MPOUCXOKACHUS U pa3BUTH KU3HU Ha 3emie Yacts 5.

3aKOHOM€pHOCTI/I B3aMMOOTHOIIICHUH OpTraHu3MOB U CPEAbL

OCHOBHBIC BUIIBI IEATEITLHOCTH 00y- | Mcmoms3oBa-
Ne Tema CoNEDKAHNE IleneBas ycraHOBKa Kon-Bo
Acp YAIOUIUXCS HA YPOKE/BHEYPOUHOM HHe 000pyI0-
/o ypoka 9acoB
3aHATHU BaHHE
1 . 3aKOHOMEpPHOCTH JKMU3HU Ha KileTouyHoM ypoBHe (10 1)
1 Mmuoroo6pasue kiie- | O6o0menue panee u3y- | M3yuuts MHOTOOOpA- 1 Omnpenensats OTIHYUTENbHBIC IPU3HA- | MHKPOCKOT
TOK YEHHOTO Marepuaa. 3He KJIETOK DYKapHOT KU KJIETOK MPOKAPUOT M DYKAPHOT. UQpoBOH,
MHoroo0pasue TUIOB 1 BBISIBUTH 0COOCH- [IpuBOANTH IPUMEPHI OPTaHU3MOB MHUKponpena-
KJIETOK: CBOOOTHOKUBY- | HOCTb X CTPOCHUS HPOKApUOT U SYKapHOT. partsl.

e 1 00pa3yroIue
TKaHH, IPOKAPUOTEHI, JY-
KapuoThl. Postb y4EHBIX B
W3YUYCHHH KIICTKH.

JlaGopaTop-Has pabo-
TaNe 1

«MHoroob6pazue KIeToK
sykapuoT. CpaBHEeHHE
PACTHTENBHBIX U JKUBOT-
HBIX KIJIICTOK»

pa3HbIX LIAPCTB

XapakTepu3oBaTh CyIlIECTBEHHbIE
MIPU3HAKY KU3HEAESITEIHLHOCTH CBO-
0OIHOXKUBYIIEH KIETKU U KIETKH,
BXOJSIIIEH B COCTAB TKaHMU.
HaspiBaTh MMEHA y4EHBIX, [TOJIOKHUB-
IIMX HAYaJI0 U3YYECHHIO KIIETKH.
CpaBHUBATb CTPOCHUE PACTUTEIBHBIX
Y J)KMBOTHBIX KJIETOK.

®dukcupoBarth pe3ysbTaThl HabmroIe-
HUH ¥ JeNaTh BHIBOJBI.

Co0mironarh npasuiia paboTH B KaOH-
HeTe, oOpaleHus ¢ 1abopaTopHBIM
obopynoBaHreM




[podosxeHue

No OCHOBHBIE BH/IBI JCATEIHLHOCTH 00Y- Hcnonb3oBa-
- Tema Coneprxanue Henesas ycraroska Kos-so YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HHE 000pyI0-
/I ypoka 9acoB
3aHATHU BaHUE
2 Xumndeckue Beme- | O6o0uienue panee nuzy- | M3yunTb XUMUYeCKuit 1 Pa3nuyate 1 Ha3bIBaTH OCHOBHEBIE Muxkpockon
CTBa B KIIETKE YEHHOTO MaTepHaa. COCTaB y Pa3HbIX TH- HEOPraHW4eCKue U OpraHNYecKue Be- | HUQpPOBOH,

OcobeHHOCTH XUMUYe- OB KJIETOK. LIECTBA KJIETKHU. naboparop-
CKOTO COCTaBa HUBOU OOBACHATH PYHKIMH BOJIBI, MUHE- HOe 000pyZ0-
KJIETKH U €r0 CXOACTBO Y paIbHBIX BEILECTB, OENKOB, YIJIEBO- BaHUE 110 U3y-
Pa3HBIX THIIOB KJIETOK. JIOB, JIUMUOB U HYKJIEMHOBBIX KHC- YEHUIO0 XUMH-
Heoprannueckue u op- JIOT B KJIETKE. YECKOTO
TFaHWYECKHE BEIECTBA CpaBHHUBaTh XUMHUYECKUI COCTAB KJIe- | COCTaBa Kile-
kieTku. Coaepxanne TOK ’KMBBIX OPTaHU3MOB U T€J HEXH- | TOK
BOJIbl, MUHEPAJIBHBIX CO- BOI NPHUPOABI, ENATh BHIBOIBI
JIeH, yII1eBOJ0B, JHIIU-
JIOB, OEJIKOB B KJIETKE U
opranmsme. x QpyHKImn
B XKHU3HEEATEIBHOCTH
KIIETKH

3 CtpoeHue KIeTKu CTpyKTypHBIE YacTH N3yuuts byHKIUH 1 Pa3nn4ate 0CHOBHBIE YaCTH KJIETKH. Hudposoit
KJIETKUA: MeMOpaHa, sii1- Op- TAaHOMZIOB KIIETOK, Ha3zpiBaTe 1 00BSICHATH CYILIIECTBEH- MHKPOCKOII 1
po, IUTOILIa3Ma C Opra- | BbI- SBUTH 179 HBIE TIPU3HAKH BCEX YACTEH KIIETKH. TOTOBBIE MU-
HOWJIAMH U BKIIIOYEHHSA- | OTIMYUTEND- HBIE CpaBHUBATh 0COOCHHOCTH KJIETOK Kpomnpenapa-
MU. OpraHouzibl KJIETKH | OCOOCHHOCTH. pacTeHUH U KUBOTHBIX THI

1 UX (QYHKITIH
MemMOpaHHbIE U HEMEM-
OpaHHBIEC OPraHOUIBL,
OTJINYUTENBHBIE 0COOCH-
HOCTH UX CTPOCHHS U
¢byHKIIHHA

Bbuiensats 1 Ha3bIBaTh CYIECTBEH-
HBIE TIPU3HAKH CTPOCHUSI OPTaHOM-
JIOB.

Pasnuuare opraHouabl KIETKH HA PH-
CYHKE y4eOHHKa.

OOBACHATE PYHKIMH OTACTBHBIX Op-
TaHOWJIOB B )KM3HEAEATEILHOCTH
pacTUTEIBHOU U JKUBOTHOM KJIETOK




[podosxeHue

N OCHOBHEBIE BHJIBI AeITeTHHOCTH 00y- | Mcmonb3oBa-
° Tema Conep:xanue Henesas ycraroska Kos-so YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HHE 000pyIo-
/T ypoKa JacoB
3aHATUHI BaHUE
4 PazmHoxeHue kier- | PasMHOXXeHHE KIETKU M3y4unTh )KM3HEHHBIN 1 XapakTepu3oBaTh 3HaA4CHHUE pPa3- udposoit
K1 U e€ )KU3HCHHBIN | myTéM neneHus — o0- IIUKJ COMaTHYECKOM MHO>KCHHS KJICTKH. MUKPOCKOII U
LUK iee CBOMCTBO KJIETOK KJIETKU Ha IpUMeEpe CpaBHUBATh JENIEHUE KIIETKU NMPOKa- | FOTOBBIE MU-
OJIHOKJICTOYHBIX U JETSIINXCS KIETOK PHOT U DYKapHOT, ACNaTh BBIBOABI HA | KpoIpemnapa-
MHOTOKJIETOYHBIX Opra- | KOpelIka JiyKa OCHOBE CPaBHEHHS. THI
Hu3MOB. Knerounoe ne- Omnpenensats TOHATHS «MUTO3» U
JICHUE y TIPOKApPUOT — «KJIETOYHBIN LUKI. DUKCUPOBATH
JIEJICHHE KJIETKHU HaJBOE. pe3yabTaTsl HAOMOACHUH, GopMyH-
Jlenenue KIETKH y 3yKa- POBaTh BBIBOJBI.
puot. Muros. da3s1 Mu- CobnronaTh npasuiia paboThl B KaOu-
T03a. JKU3HEHHBIN UK HeTe, oOpaleHus ¢ 1abopaTopHBIM
KJIeTKU: nHTep(daza, Mu- obopynoBaHreM
103. Pa3nenenue kie- OOBACHATH MEXAHU3M pacIIpeieiie-
TOYHOTO COAEPKUMOTO HUS HAacJIEICTBEHHOTO MaTepuasa
Ha JIB€ JOUYEepHHUE KIIeT- MEXAY ABYMsI TOUEPHUMU KIETKaMHU
KH. y IPOKApUOT U 3YKAPHOT.
JlaGoparopHas pabora Ha3piBaTh 1 XapakTepu30BaTh CTa UK
Ne 2 KJIETOYHOTO LIUKJIA.
«PaccmatprBanue Mu- HabimoaTh 1 onMChIBaTh JeISIecs
KpOIpenapaToB ¢ Aes- KJIETKH 110 TOTOBBIM MUKpPOTIperna-
LIUMUCS KJIETKaMU» paTtam.
2 . 3aKOHOMEPHOCTH JKU3HU Ha OpTraHU3MEHHOM ypoBHe (17 )
5 Bakrepuu u Bupycel | PazHooOpasue hopm N3yuuts CymecTBeH- 1 BrliensTs cyniecTBEHHbIE IPU3HAKU Hudposoit

OpPraHU3MOB: OJHOKIIE-
TOYHBIE, MHOTOKJIETOY-
HBIE U HEKJIETOYHBIE.
bakrepuu kak OgHOKIIE-
TOYHBIE JOAEPHBIE Op-
raHu3Mbl. Bupycel kak
HEKJIETO4Has popma
#U3HU. OTINIUTEIbHBIE

HBIC IPU3HAKY OaKTe-
pui, ITMaHo0aKTepuit
U BUPYCOB

OakTepuil, tnaHoOaKTepHil U BUPY-
COB.

OO0bACHATH (Ha KOHKPETHBIX TpUMe-
pax) cTpoeHue U 3HaYeHue OakTe-
pUii, THaHOOAKTEPHil U BUPYCOB.
PaccmarpuBaTh 1 OOBSACHSATH 110 pU-
CYHKY yueOHHUKa mpoLecc

MUKPOCKOII U
TFOTOBBIC MU-
Kporpenapa-
TBI OaKTEpHUH,
nmabopaTop-
HOE 00opymo-
BaHUE JIIs
(ukcamyy u




[podosxeHue

No OCHOBHBIE BH/IBI JCATEIHLHOCTH 00Y- Hcnonb3oBa-
- Tema Conepxanne Henepas ycranosia Koz-s0 YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HUE 000pyH0-
/I ypoka 9acoB
3aHATHI BaHHUE
0c00EHHOCTH OaKTepHi MIPOHUKHOBEHUS BUPYCa B KJIETKY H OKpaITUBaHUS
¥ BUPYCOB. 3HAUCHUE €ro pa3MHOXCHHUS. OakTepwii 1o
OakTepuii 1 BUPYCOB B [IpuBoauTs mpuMepsl 3abosieBanuii, | ['pamy
pupoze BBI3bIBAEMBIX OaKTEpUSAMHU U BHpYCa-
MU
6 PacturenbHblii opra- | [aBHBIE CBOMCTBA pac- | YTiiyOuTh U 00001IaTh 1 BrigensaTs u 00001maTh CyIIECTBEH- Hudporoit
HU3M M €r0 0COOCH- | TEHHIi: aBTOTPO(PHOCTb, CYIIECTBEHHBIE TIPH- HBbIC IPU3HAKY PACTCHUH U pacTu- MUKPOCKOII U
HOCTH HECTIOCOOHOCTh K aKTWB- | 3HAKW PaCTCHHUN U TENBHOM KIIETKH. TOTOBBIE MU-
HOMY NEPEABIKCHHUIO, pacTUTENBHOMN KIIETKH. XapakTepu3oBaTh OCOOCHHOCTH IIPO- | Kporpemnapa-
pa3MeInieHne OCHOBHBIX [[ECCOB KHU3HEIEATEIILHOCTH pacTe- THI, JTabopa-
gacTeit — KOpHS | I10- HUI: MUTaHWs, JpIXaHns, POTOCHHTE- | TOpPHOE 000-
Oera — B JIByX pa3HbIX 3a, Pa3MHOYKEHUSI. pylloBaHHE
cpenax. OcobeHHocTn CpaBHUBaTh 3HAYCHUE MTOJIOBOTO H JUTSL TIPUTO-
pPaCTHUTENBHOM KIIETKU: 0ecIoIoro crmoco00B Pa3MHOKEHHS TOBJICHUS
MIPUHAJIEKHOCTH K 3Y- pacTeHui, nejaaTh BRIBOJBI HA OCHOBE | BPEMEHHBIX
KapuoTaM, HaJlm4ue Kie- CpaBHCHUSI. MUKpOTIpena-
TOYHOM CTEHKH, IJIaCTH] OOBACHATH POJIb PA3IUIHBIX pacTe- pa-ToB
U KPYIHBIX BaKyoOJIeH. HUH B )KM3HU YEJIOBEKA.
Crnioco6s! pa3sMHOXKEHUS IIprBOUTH NPUMEPHI UCIIOJIB30BA-
PacTeHUH: TI0JI0BOE U HHS YE€JIOBEKOM Pa3HbIX CIIOCOO0OB
Oecrmonoe. OcobeHHo- Pa3MHOEHUS pacTEHU B XO35HCTBE
CTH TOJIOBOTO Pa3MHO- U B IPUPOJIC
HKECHHSL.
Tuner 6ecriosroro pas-
MHOJKEHHS: BEreTaTHB-
HOE, CTIOpaMHu, JICICHU-
€M KJIETKH HaJIBOe
7 IlapcTBO TPHOOB. ['pulOBI, UX CXOACTBO C JlaTh XapaKkTepUCTHKY 1 Brinensats u xapakTepu3oBaTh cymie- | Lludposoii
JlnmatiHuku JIPYTUMU 3YKapUOTHYC- CYIIECTBEHHBIX TIPHU- CTBCHHBIC MPU3HAKU CTPOCHUS U MHUKPOCKOII U
MIPOLIECCOB KU3HEAEATEILHOCTH TOTOBBIC

CKUMH OpraHnu3MaMu —

3HAKOB CTPOCHUSA U




[podosxeHue

N OCHOBHEBIE BHJIBI AeITeTHHOCTH 00y- | Mcmonb3oBa-
° Tema Conep:xanue Henesas ycraroska Kos-so YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HHE 000pyIo-
/T ypoKa JacoB
3aHATUU BaHUE
PACTEHUSMU U KUBOTHBI- | TIPOIECCOB JKU3HEE- TrpuOOB M JMINAHHUKOB HA KOHKPET- MUKpOTIpena-
MU — M OTJIMYKE OT HUX. | SATSIBLHOCTH I'PUOOB U HBIX TIPUMEpax. pathsl TpuboB,
Crnenngudeckue cBoii- JUIIAHUKOB CpaBHHUBATb CTpOECHHUE I'PUOOB CO repOapHbIi
cTBa rpuboB. MHOT0006- CTPOEHHEM PACTEHHH, )KUBOTHBIX H MaTepuan
pasue v 3HaYCHHE TPH- JIMIIAAHUKOB, JIENIaTh BHIBOJIBI. rpuOOB U JIH-
0OB: TUIECHEBBIX, IS~ XapakTepu30oBaTh 3HaAUCHUE IPUOOB U | IIAHHUKOB
MTOYHBIX, MTAPA3UTHIECKHX. JUIIARHUKOB IS IPUPOJIBI U 4ETI0-
JIn- maifHuKH Kak ocoObIe BEKa.
CUMOMOTHYECKUE Opra- OTMeuaTh ONMACHOCTh SIOBUTHIX I'PU-
HU3MBI; UX MHOTOOOpa- 00B 1 HEOOXOAMMOCTh 3HAHMUSI TIpa-
3We U 3HAUYCHUE BWJI cOOpa rpu0oOB B IPUPOJIE
8 JKuBoTHBII Opra- OCO0EHHOCTH KMBOTHBIX | BblienuTs U 0000- 1 BrigensaTs 1 00001maTh CyIIECTBEH- Bnaxusie
HU3M U €T0 0COOeH- | OpraHW3MOB: ITPHHA]- [IUTH CYIECTBEHHBIE HBIE TIPU3HAKH CTPOSHHS U TPOIIeC- Iperaparsl
HOCTH JISKHOCTb K 3yKapuoTaM, | NMPHU3HAKH CTPOCHUS U COB JKU3HEACATEIbHOCTH KUBOTHBIX. | JKMBOTHBIX
reTepoTpO(HOCTD, MIPOLIECCOB KU3HEEC- HaOiroiaTh 1 onMChIBaTh MOBEACHUE | Pa3JIMYHBIX
CHOCOOHOCTB K aKTUBHO- | SITEIHHOCTH KUBOTHBIX JKUBOTHBIX. THTIOB
My MEPEIBHKCHHUIO, 3a- Ha3piBaTh KOHKPETHBIE PUMEPBI
00Ta 0 MOTOMCTBE, TIO- Pa3IMUYHBIX JUKHUX )KUBOTHBIX U HaM-
CTpo¥ika kv (THE3 I, Oonee pacrpoCcTpaHEHHBIX TOMAIIl-
HOp). [lemenne KuBOT- HUX KUBOTHBIX.
HBIX TI0 crioco0am J100bI- OOBSACHATH POJIb PA3INIHBIX KUBOT-
BaHUS THIIU: PACTUTEIh- HBIX B J)KU3HU Y€JIOBEKA.
HOSITHBIC, XUIIHEIE, T1a- XapakTepu3oBaTh CIOCOOBI MTUTAHUSA,
pa3uTHYECKUE, paccesieHus, TepeKUBaHHUs HeOIaro-
MaIaJBIIUKH, BCCSTHBIC MPUATHBIX YCJIOBUMA M MIOCTPOWKH KH-
JIII 5KUBOTHBIMU
5 . 3aKOHOMEPHOCTH B3aUMOOTHOIICHUH OpTaHN3MOB 1 cpensl (15 u)
9 VYcnoBust )KU3HU Ha Cpenpl )xu3HU opranu3- | JlaTh XapaKTepUCTUKY 1 BrigensaTs u xapakrepuszoBars cyme- | Lludpposas
3emie MOB Ha 3emiie: BOJHAs, | OCHOBHBIM CpeliaM CTBCHHBIC MPU3HAKHU CPEJI KU3HU Ha nabopaTopust

Ha3CMHO-BO3AyIIIHAs,

KHU3HU

3emie.

110 3KOJIOTHUH




OCHOBHBIE BH/IBI JCATEIHLHOCTH 00Y- Hcnonp3oBa-
No Tema ColenKanme eneBas ycranoBka Kon-Bo
Acp YaIOMIUXCSI Ha YPOKe/BHEYPOUHOM HHE 000pyI0-
/I ypoka 9acoB
3aHSITUN BaHHE
MOYBEHHAs!, OPraHu3- HaspiBaTh XapakTepHble IPU3HAKN (maTymK mMyT-
MEHHas. Y CJIOBHSA )KU3HU OpPraHu3MOB — OOMTaTeNel TUX HOCTH, BJIaX-
OpPTraHN3MOB B pa3HBIX Cpe KHU3HU. HocTH, pH, yr-
cpeaax. JKOJIOTHIECKHUe XapakTepru30BaTh YePTHI JIEKHUCIIOTO Ta-
(hakTOpHI: abHOTHUE- MIPUCIIOCO0- TICHHOCTH OPTaHU3MOB K | 3a U
CKUe, OMOTHYECKUE U cpele ux OOUTaHuS. KHCIIOPOa)
AHTPOIOTCHHEIE PacrniozHaBath U XxapakTepu30BaTh
9KOJIOTHYECKHE (PaKTOPbI CPebl
10 | DOkomormyeckue O600menue panee n3y- | BriABUTH OCHOBHBIE 1 BrigensaTs u XapakTepu30BaTh IpH- Hudposas
po0IeMbl B OHO- 4yeHHOTo Marepuana. OT- | 9KOJIOTHUECKHE YHHBI YKOJIOTHYECKHX MPOOIIEM B JTaboparopust

chepe. Oxpana
TIPUPOTBI

HOIIICHHE YeJIOBEeKa K
MPUPOJE B UCTOPHH Ye-
nosedecTBa. [IpoGiemMsr
Ouocdepbl: HCTOIICHUE
MPUPOIHBIX PECYPCOB,
3arpsi3HEHHE, COKpallie-
HHUE OMOJIOTUYECKOTO
paszHooOpaswus. Perre-
HHUE DKOJIOTHUYECKHX
po0JieM ouocdepsi:
palMoHaIbHOE HCIIOJb-
30BaHUE PECYPCOB,
OXpaHa MPUpPOJIbI, BCe-
o0111ee SKOJIOTHIECKOe
obpa3oBaHue Hacele-
HUSL.

Jlaboparopnast paboTta
Ne 6

«OueHka KauecTBa
OKpYKaloILeH CpeIb»

npobaeMsl 6rocde-
psl. [IpoBecTn oreHKy
KavecTBa OKPYKaro-
LIEN CpebL.

ouocdepe. [Iporuo3uposars 1mo-
CJIC/ICTBUSI HCTOIICHUSI TPUPOHBIX
PECYPCOB M COKpAITCHHS OHOIOTHYe-
CKOT'0 Pa3HOOOpa3usl.

OO0cy)1aTh Ha KOHKPETHBIX MPUME-
pax 3KOJIOTHYECKUe MpoOIEeMbI CBOE-
ro peruoHa u Ouocdepsl B 1EJIOM.
ApryMeHTHPOBAaTh HEOOXOJUMOCTh
3aIIUTHI OKPYXKAIOIIEH Cpeibl,
COOJIFOICHUS TPABUIT OTHOIICHUS K
>KUBOM U HEKUBOU MIPUPOJE.
BBISBIIATH U OLICHUBATH CTEMCHb 3a-
TPSA3HEHUS TOMEUIEHUMN.
DuKCHPOBATh PE3YNILTAThI HAOIOTE-
HUH U JIeNaTh BBIBO/IBI.

Co0mnronath npasuiia pabOTH B Kabu-
HeTe, oOpaleHus ¢ 1adopaTopHBIM
obopynoBaHreM

10 DKOJIOTHH
(maTumk BiIAX-
HOCTH, yTJIe-
KHCIIOTO Ta3a
Y KUCIIOPO/a)




Onucanue MaTepuaJbHO-TeXHU4eCcKo# 0a3bl HeHTpa «Touka pocTay, HCNOJIb3yeMOro
AJIA peanu3aluy o0pa3oBaTeJbHBIX HPOrpaMM B paMKax MpenoiaBaHus 0MOJOTUH
U DKOJOTHH

MarepuaibHo-TeXHUYecKas 0a3a 1eHTpa « Touka pocTay BKIOYAET B ceOs IUPPOBLIC J1a- OOpaTOPUH,
HAOOPBI KJIIACCUYECKOT0 00OPYI0BaHUS ISl MPOBEICHUS OMOJOTHUSCKOTO MpaK- TUKYMa, B TOM YHUCIE C
WCTOJIh30BAHHEM MHUKPOCKOTIOB. YUUTHIBasI MPAKTUYCCKHUIA OTBIT MPH- MEHEHHS JAHHOTO 00O0PYI0BaHUS
Ha ypoKax OWOJIOTMH M B MPOEKTHO-HCCIIEOBATEIbCKON JIe- SITENILHOCTH, C/IeNIaH OCHOBHOW aKIIEHT Ha
OmMMCcaHU TUPPOBBIX JIA0OpPATOpPHA M WX BO3MOXKHOCTSX. [Ipu 3ToM mnmdpoBble 1abopaTopuul B
KOMIUIEKTAIINN « bHONOTHY, « IKOJIO0- THDy, DU3HONIOTH COAepKAT KaK HHINBHIYAIbHBIC TATINKH, TaK
u moBTopsrommecs (tabn. 1). Ha3Banusa mociieqHUX B NPUBENEHHOW TaOJWIIC BBIICICHBI KYpPCHBOM.
Hannume mogo0HBIX 1MO- BTOPSIONIMXCS JaTYMKOB PACIIUPSET BO3MOKHOCTH IIEAarora Mo OpraHH3aiuu
71a00pPaTOPHOTO MPAKTHKYMA.

Tab6mwura 1
JdaTunky un@poBbIX J1a00pPaTOPHIi M0 OHOJIOTUH, IKOJIOTHH U (PU3NO0JIOTHHI
Ne n/m buoaorus Ikonaorust Du3u0I0TuA
1 BnaxnocTu Bozayxa Bnaxunoctu Bo3myxa ApTepHuanbHOro AaBJICHUSA
2 ONEeKTPOnpOBOANMOCTH DNEeKTpONPOBOIUMOCTH Ilyneca
3 OcBeménHoctr OcBeménHocTr OcBeménHoctn
4 pH pH pH
5 Temneparypsl OKpyKaro- Temmnepatyps! okpysxato- el | Temneparypsl Tena
niei cpensl cpenbl
6 Hurpar-nonos YacTOThI IbIXaHUSA
7 XITopuI-nOHOB Yckopenus
8 3ByKa OKT
9 Brnaxxnoctu nouBsbl Cuitel (3promMerp)
10 Kucnopona
11 Onruyeckoil mIoTHOCTU 525
HM (KOJIOPUMETD)
12 Ontudeckoii miotHoct 470
HM (KOJIOPUMETD)
13 MyTtHOCTH (TypOUaHMETp)
14 Oxkwcu yriepoaa

JlaTuvky 1 OTIOMHHUTENBHBIE MaTepHaibl (IEPEXOAHUKH, YYBCTBUTENBHBIC DJIIEMEHTHI, METO- TNIECKHE
MaTepHuallbl, 3apSAHOE YCTPOICTBO U JIp.) KOMIDIEKTYIOTCS B KOPOOKH-4E€MO/IaHbI.



UOPOBAS
NABOPATOPUS)

Puc. 1. lHudposas mabopaTopus

Hwxe nana kpaTkas xapakTepUCTHKa LUPPOBBIX AATUYMKOB, NPUBEICHBI BBISBICHHbIE HA MPAKTHKE
TEXHOJIOTHYECKHE OCOOCHHOCTH TPUMEHEHHS. YU€T JTHX OCOOCHHOCTEH TMO3BOJUT TNPaBHILHO
WCTIOJIB30BATh AATYUKU U MPOAIIUTE CPOK UX CITY>KOBI.

B xomrutekTe g poBbIX 1adopaTopuii CoaepKaTcs MyIbTHIATINKH 1 MOHOAATIHKH.

MynbTHAATYMK [0 3KOJIOTMM IO3BOJSIET H3MEPATH CIEAYIOUIUE II0KA3aTeNId: BOJOPOIHBII
[OKa3arejlb BOJHBIX CpEJl, KOHLEHTpAalUuX HUTPAT-UOHOB U XJIOPHUJ-HOHOB, 3IEKTPOIPOBOJ- HOCTD,

BJIKHOCTb, OCBELIEHHOCTh, TEMIIEPATypy OKPYKAlOLIEeH cpeibl, TEMIIEpaTypy pacTBO- POB, PACTBOPOB U
TBEPABIX Tel (puc. 2).

Puc. 2. Mynprupatauk no skojorud. O0o3HaueHHE Pa3bEMOB U TEXHOJIOTMYECKUX OTBEpCTH: 1 —
OCBEIEHHOCTb, 2 — OTHOCUTENIbHAs BIAXKHOCTh BO3yXa, 3 — TeMIepaTypa OKpy»Xaro- IeH cpensl, 4
— TeMmImepaTypa pacTBOPOB, 5 — HUTPAT-UOHBI, 6 — XJIOpUI-HOHBI, 7 — pH,

8 — 3JIeKTPOTIPOBOTHOCTE

MynbTUAATINK 1O (PUUOJIOTHH TTO3BOJISIET ONPEJENSATH apTEPHATBHOE JIaBJICHUE, MYJIbC,
TeMIepaTypy Tesa, 4aCTOTy JbIXaHHs, YCKOPEHHE ABIKEHUs (puc 3).
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Puc. 3. Mynbrunatuuk no ¢pusnonorun. O6o3HadeHne pa3bEMOB U TEXHOJIOTHUECKUX OTBEp- CTHH: 1 —
TeMIpeparypa Tena, 2 — MyJbc, 3 — J9acToTa AbIXaHus (HaaeT ChEMHBIN MYHAIITYK)

OO61mas XxapakTepucTrKa NU(POBBIX TATINKOB

Jatunku (pU3NYECKUX apaMeTPOB OKPYKAIOLIEH cpellbl

JlaTyuk BIaXHOCTH BO3AyXa — MpEAHA3HAYEH Ui M3MEPEHHUs] OTHOCHUTENHHOM BIaKHOCTH
Bo3ayxa. Jluamazon n3mepenus BiaxkHoctu: ot 0 go 100 %. Paspemenue no Bnaxknoctu: 0,1 %.
Bpewms ycranoBiieHust curHana: 17 c.

JlaTyuK BIQXHOCTH IMOYBHI — IpeAHA3HAu€H IS W3MEPEHHs CTETNEeHH YBJIAXXHEHHUS IIOYBEI,

BBIPD@)KEHHOM B IpoLEHTaxX. [IprMeHseTcs B arpOsKOJOrMYECKUX M CENbCKOXO- 3SIMCTBEHHBIX
HCCIICZIOBAHUSAX.

Puc. 4. JlaTunk BIIa)KHOCTH TTOYBBI



HaTLII/IK QJICKTPOIIPOBOANMOCTH — IMPEAHA3HAYCH MJII PETUCTpAallud U H3MCPCHUS y,Z[CHI:HOfI
SJICKTPOIPOBOAHOCTH XUAKUX CPEO, B TOM YUCJIC U BOAHBIX PACTBOPOB BC- IICCTB. HpI/IMeHHCTCH
IIpU U3YUYCHUHN XAPAKTCPHUCTHUK BOAHBIX PACTBOPOB, B TOM HYHCJIC IOYBCHHBIX BBITSKCK.

Puc. 5. JlaTuuKu 371€KTPOIPOBOAUMOCTH

JlaTuMk OCBEMIEHHOCTH — W3MEpSeT yPOBEHb OCBEIIEHHOCTH W 00JIalaeT CIEKTpallb- HOU
YyBCTBUTEIIEHOCTHIO OJM3KOH K YyBCTBUTEIHLHOCTH YEIOBEUYECKOrO Tia3a. J(nana3zoH n3mMepeHus:
ot 0 mo 188 000 nx. OTHOCHTENbHAS MOTPEmHOCTE: 15 %. /lnama3oH pabo- YMX UIMH BOJH: OT
350 no 780 M. TexHOJOTHYECKHE OCOOSHHOCTH: UYBCTBUTENIEH K HAIPABICHUIO HA MCTOYHUK
CBETA.

JlaTank TemmepaTyphl OKpPY)KAlOIIeW Cpembl — H3MEpseT TeMIIepaTypy BO3AYII- HOW CPEIbI.
JlaTdK OCHAIIeH BBIHOCHBIM W TEPMETHYHBIM TEMIIEPATYPHBIM 30HIOM, YCTOWYUBHIM K
mabopaTopHbIM peareHTaMm. Jlmamaszon u3Mmepenuii or —40 mo +180 °C. TexHoiormueckue
OCOOCHHOCTH: ISl IOJIyYEHHUS JOCTOBEPHBIX JaHHBIX BECh 30HJ JOJ/DKEH HaXOIUTHCA B
M3MEpSIEeMOHN cpesie, B MPOTHUBOIOJIOXKHOM CIIydae BO3HUKAET 3HAUUTENbHAsI IOTPEIIHOCTh U3-3a
TEIUIOTIEPEayy 10 METaUTMYeCKOMY 30HIY U pac- CEMBaHUM JIMOO MOTJIOIIEHHH SHEPTHUH B TOM
MECTE, II¢ OH HE HaXOJUTCs B U3MeEpsie- MOU cpeze.

JaTtauk Temmeparypbl pacTBOPOB — H3MEPSET TEMIIEPaTypy PAacTBOPOB W CHIMy- YWX TeIL
OcHateH BRIHOCHBIM M T€PMETHYHBIM TeMIIEPaTyPHBIM 30HIOM, YCTOHYMBEIM K J1a00PATOPHBIM
pearearam (puc. 6). Jlmamazon m3mepennit oT —40 mo +180 °C. Tex- HomormIecKkrne 0COOESHHOCTH:
JUTSL TIOJYYEeHHs TOCTOBEPHBIX AAHHBIX BECh 30H JIOJDKEH HAXOIUTHCS B M3MEPSEMOW cCpere, B
MIPOTHBOIIOJIOKHOM CITydae¢ BO3HHKACT 3HAYMTEIbHAS IMOTPEIIHOCTh W3-3a TEILIONepeaadd II0
METAJITMYECKOMY 30HJY M pac- CCHMBaHWH JIMOO IMOTJIONICHHHA SHEPTUU B TOM MECTE, IJ¢ OH HE
HaxOIUTCS B n3Mepse- MOU cpene
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Puc. 6. /[aT#1x TemniepaTypbl pacCTBOPOB

Jatuuk Temmeparypbl TEpMOMApHBIA MpeAHa3HA4YeH sl u3MepeHus Temmeparyp Ao 900.
Hcnonw3yercss mpu BEIOIHEHWH PaOOT, CBSA3aHHBIX C W3MEPCHHUEM TEMIICpaTyp IUIABICHUS U
Pa3IoKEHUS BEIIECTB, a TAKXKE ISl U3MEPEHUS TEMIIEPATyPhI B 9K30TeP- MUUECKUX MPOIECCAX.
JaTtunk 3ByKa — HU3MEpSET YPOBEHb IIYMOB B OKPYXKAIOIIEH cCpede W MPU OLECHKE IIy-
MOIOTJIOMIAIOIIUX H30JsTOpoB. JuHamuyeckuit aumamazon: oT 30 mo 130 agb. YacTtoTHsrit
muama3oH: oT 50 I'm mo 8 x[m. Paspemenme: 0,1 nbA (akycrmueckue aenuoOens). TexHO-
JIOTUYECKHE OCOOCHHOCTH: JaTYMK YYBCTBUTEICH K PE3KMM 3BYKaM, KOTOpPBIE MOTYT JaTh
3aBBINICHHBIC PE3YJIbTATHI H3MEPCHHIA.

JlaTunk OonTHYECKOM MIOTHOCTH (KOJOPUMETp) — TMpeAHa3Ha4deH ISl U3MEPEHHUs ONTHYECKOM
IUIOTHOCTH PacTBOPOB Ha 3aJaHHOW JJIMHE BOJHBI (M3MEpsIET KOJMYECTBO IIPOILyCKAaEMOI'0 CBETa
gepe3 UCCIIeAYyEMbI PacTBOD MIPH ONIPENEICHHON AJMHE BOJIHEI).



B KOMIIEKT BXOIST OAaTYMKH C Pa3IMYHONW IJTMHOM BOJIH IOJYNPOBOJHHKOBBIX HCTOYHH- KOB
cera: 465 u 525 M. J{nanazoH usmepenus kosddunuenrta npomyckanus csera: ot 0 go 100 %.
Paszpemenne npu wm3aMepeHnn koddummenta npomyckanus: 0,1 %. JIwama- 30H U3MEpeHUs
ontudecko mioTHocTH: oT 0 1o 2 D. Pa3pemenue nmpu u3mepennn ontudeckoit mioruoctu: 0,01
D. JlnuHa omrtmyueckoro myTd KroBeTbl: 10 mMm. O0BEM KroBe- Thl: 4 M. TEeXHOIOTHYECKHE
0COOEHHOCTHU: TpeOyeTCsl XOPOIIO MPOMBIBATh KIOBETY JIsl HCCIIEAYEMOTO PacTBOPA.

un@pouou AATUHK
Lingposoi aatywk ONTHMACKOA NNOTHOCTH
ONTHYECKOA NACTHOCTH (525 M)

{470 1)

Puc. 8. Jlatunku MyTHOCTH (ClIeBa), ONTHYECKOW TUIOTHOCTH Ha 465 HM (B LIeHTpe) U 525
HM (cTpaBa)

Hatank MyTHOCTH (TYypOMOMUMETp) — ONpENeNseT MYTHOCTH pacTBopa B HH(ppakpac- HOM
JMalia30oHe CBETa HAa OCHOBAHMHM HM3MEPEHHs] MHTCHCHBHOCTH CBETOBOTO ITIOTOKA PACCESHHOTO
YaCTHIIaMH, B3BEIICHHBIMHI B KOHTPOIUpyeMOM pactBope. JumamazoH u3- mepenus: ot 0 mo 200
NTU (Nephelometric Turbidity Units — nedenomerpudeckre eIWHHIBI MYTHOCTH).
Pazpemenne: 1 NTU. Jlnmra BomHbl ucrouHmka cBera: 940 HM. Tex- HoOIOTHYECKHE
0COOEHHOCTH: TPEOYETCsI XOPOIIO MPOMBIBATH KIOBETY JUISl HCCIIEyEeMO- IO PacTBOPA.
JaTunky XUMHUYECKUX TIapaMeTPOB OKPY>KaroIlei cpezbl

Harank pH — mnpexnasHaueH Uil M3MEPEHMS BOAOPOJHOTO IOKAa3aTesisi B BOJHBIX PacTBOPAX
(puc. 9 ). Iunanazon m3mepenuss pH: ot 0 go 14. Paspemenue: 0,01 pH. /luanazon paboumx
temrepatyp: ot 10 mo 80 °C. [lnmHa m3MeputTenbHOro anmekrpona: 140 mm. Mcnoms3yercs mis
U3MEpEHHs BOJOPOAHOTO IIOKa3aTelsl BOJHBIX PAcTBOPOB, B PA3IMYHBIX HCCIIETOBAHMIX
00BEKTOB OKPY’KafOILIEH CPEmbl.

TexHOIOTHYeCKHuEe 0COOCHHOCTH:

1) crabunmsanus mokazaHMii HACTYTIAET B T€YeHHE OT 2 0 7 MHH (9TO BPEMS OJHOTO H3Me- PEHHs);

2) mepen M3MepeHHEM U MOCTIE HETO HEOOXOMMMO MPOMBIBATh B TUCTHILTMPOBAHHOMN BOJIE, UTOOK! He
cOmITach KaJIMOPOBKA;

3) B HwKHeil 4acTH SIEKTPOJA HAXOAUTCS CTEKISHHBIM MIAPUK, YyBCTBHTEIbHBIA K yAapaM, 4To
TpeOyeT OCTOPOKHOCTH B OOpAIICHUN;

4) mpu xpaHeHMH 0053aTeNbHO MOMENIATh HMKHIOID 4YacTh BJIEKTPOJa B CrElUalbHBIA OIOKC
(BcTaBiseTCs Yepe3 OTBEPCTHE B KPHILIKE OIOKCa);

5) B Grokce Bcerma JomKeH OBITH TPEXMOJSPHBI PAacTBOp XJIOPHAA HATPHSA, ClelyeT 3apa- Hee
M03a00TUTBCS O 3arace pacTBOpa, T.K. OH HEMHOT'O MPOJIMBAETCS IIPH W3BJIEYCHUU DIIEKTPOJa, B
CyXoM OIOKce 3JIEKTPOJ] CKOPO BBIMIET U3 CTPOSI.



Puc. 9. CHapskeHHBIN MyJIbTUAATYUK IO SKOJIOTUU
Oo6o3HaveHNs: 1 — MIyIT AaTYHUKA SJIEKTPOIPOBOIUMOCTH, 2 — IIyN matauka pH, 3 — smek- Tpox
CpaBHEHUS, 4 — IIyT JaTYNKa TEMIIEPATypPbl, 5 — 3aIIUTHBIE KOJIMAYKH (CHSTHI)

JlaT4nK HUTPAT-HOHOB — IMO3BOJISIET U3MEPATH KOHIIEHTPAIIUIO HUTPAT- HOHOB

B HCCIIeyeMoM pacTtBope. [[namazoH mamepenus: ot 2x10-6 mo 0,2 monb/n. Pabounii nuana3on
pH: ot 0 1o 12 enuann pH TexHoMOTHYECKHE OCOOSHHOCTH: CTAOMIM3AIIHS TOKA3aHUH HACTYIIAeT
B TeueHHWe oT 2 MuH. llpenHasHadeH s KOJNWYECTBEHHOTO OIpe- JENEHHs HUTPAaTOB B
Pa3NMYHBIX 00BEKTaX OKPYIKAIOIMIEW CpPembl: BOAE, OBOIIAX, PpPyK- TaX, KOJIOACHBIX M3IENUIX U
T.J.

JlaTuuk XJIOPUA-UOHOB — CIIYKHUT JJIs U3MEPEHUS KOHIICHTPAIIMK HOHOB XJIOpa B HC- CIIETYEMOM
pactBope. Jmanazon msmepenus: ot 10-5 mo 1 mouw/n. PabGouwmii muamazon pH: ot 0 mo 12
enuaun pH. Jlnuaa smexrpoma: 140 mm. [ 9KOJOTHMYECKUX HCCIENOBA- HUM IEIeCO00pa3HO
WCTOJh30BaTh HEKOTOPHIE IAaTYMKA U3 JPYTHX KOMIUIEKTOB IIOCTaB- KW 0OOOpYHOBaHMIL.
TexHoMmOrN4YeCKHEe OCOOEHHOCTH: CTAOWMIM3AIMsI OKa3aHWA HACTY- MAeT B T€YeHHWe 7 MHH (3TO
BpeMs OJHOTO WM3MepeHwms). Vcmomp3yeTcsl A KONW4e- CTBEHHOTO OMpPENENICHHs COACPKAHM
HMOHOB XJIOPA B BOJHBIX PACTBOPAX, IOYBE, MPOAYKTaX MUTAHUS.

[Ipn wcromp30BaHUM TATYNKOB HUTPAT-HOHOB W XJIOPUA-MOHOB K CIIEIHAIBHOMY paszb- €My
MYJIbTHIATYHKA TI0 SKOJIOTMU HEOOXO0IUMO IMOIKIII0YaTh HOHOCEIEKTUBHBIHN 3JIeK- TPoJ1 (pabodmii
AJIEKTPO.T), & TAKXKE ANEKTPo.I cpaBHEHUS (puc. 10).
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Puc. 10. MoHOCENEKTUBHBIN JaTYUK (IPUCOETHHEHBI
3JIEKTPO XJIOPHUI-HNOHOB U JICKTPO] CPABHEHH)

Jatuuk Kuciopoga — TNpPEAHA3HAuY€H MAJsl ONPEAENICHUS OTHOCUTEIbHOM KOHIEHTPALUH
Kuciaopoga B Bosayxe. Jwmamazon m3MepeHus: or 0 mo 100 %. Paspemenwme: 0,1 %. Texno-
JIOTHYECKHE OCOOEHHOCTH: IPH H3MEPEHHUH COAEp)KaHWsS ra3a B BbIIBIXaEMOM BO3IyXe
HEOOXOIUMO AepKaTh MEMOpaHy MaKCUMAalbHO OJM3KO KO PTY; BOCCTAHOBIICHHE MOKa3a- HUK Ha
BO3AyX€ MPOUCXOAUT Yepe3 1—2 MUHYTHI (BpeMs Tuddy3un yepe3 MeMOpaHy).

Jlatunk okucu yriieposia — H3MepseT KOHIEHTPALMI0 MOHOOKCHAA yrilepoja (yrapHoro rasa) B
okpyxaromei cpene. Jnamazon usmepenus: ot 0 mo 1000 ppm (MuwumoHHBIE 7071). Pa3zpemienne
maryvka: | ppm. TeXHOJOTMYECKHE OCOOCHHOCTH: MpH Y4E€Te B KCCIENOBaHWH emE |
COEpKaHUs KHCIOpOoJa MOTpedyeTcs ImepecdeT W3 MHJUIMOHHBIX J0Jeld B HPOLEHTHI IS
MPUBEACHISI K OJTHOM pa3MEpHOCTH (3HaUeHHE B ppm ciemyet pazaenuts Ha 10 000).
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JaTtunkn (Hpr3noIoTHYecKrX oKa3aTeIei opraHnu3Ma 4elloBeKa

JaTtuuk Temmeparyphl Tela — MpeAHa3HAa4YeH AJs HeMpPEephIBHOTO M3MEPEHHs TeMIle- paTypbl
TeJa B MOAMBITIICUHOH BriaguHe . OCHAIEH BEIHOCHBIM 30HIOM. JlMama3on u3mMe- peHus: oT 25 10
50 °C. Pazpemenne garunka: 0,1 °C. TexHomornyeckas 0COOEHHOCTB: ISl TOYHOTO U3MEPEHHS B
MOIMBIIIEYHON BITAJMHE JOJHKHA HAXOANUTHCS BCSI METAJUIN- YECKas 9acTh 30H/A.
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Puc. 12. JlTatuuk TeMmnepaTypsl Tena

JlaTauk apTepuasbHOTO MJaBIIEHUS — IMO3BOJSIET HW3MEpPSTh apTepHalIbHOE JaBlie- HHE B
nmuanazone or 0 mo 250 mm pr.ct. Paspemenue marumka: 0,1 MM pT.ct. JlaTuWk MO3BOJISET
OTIPEAETUTh CHCTOJIMYECKOE, MTUACTOIMYECKOE JaBIeHHE, MyJIbC. B KOMIUIEKT AaTYMKa BXOIHUT
crienyagbHas MaH)XeTa C YTATHBAIOIIMM MEXaHM3MOM, HarHeTaTellb BO3- AyXa C BO3IYIIHBIM
KJIaaHOM U TPYyOKa JUIsl MOJKITIOYSHHUS K AaTYUKY. TeXHOJIOTHYeCKHe 0COOCHHOCTH: HE0OXOIMMO
KOHTPOJIMPOBAThH IUIOTHOCTH MOJAKIIIOYEHHS Pa3beMOB, MpPa- BHIBHOCTH MOJOXEHHS MAaH)XEThl Ha
wiede. Bo3ayx M3 MaHXKEThI CIEAyeT CIIyCKaTh paB- HOMEPHO, MEUIEHHO, CJIErka MPHOTKPHIB
KJIaraH HarHeTaTelsl.

JlaTunk mynmbca — TO3BOJISIET HEMPEPHIBHO OMPEACISITh YacTOTY CEpACYHBIX COKpa- IIEHHUH.
Hmeer BBIHOCHYIO KIHWIICY, Ha/JeBaeMyld Ha Mayen ucciieayemMoro. Jlmama3oH wu3- MepeHHs
mynbea: ot 0 go 250 yn/mun. Paspemenne: 1 yn/mun. TexHOIOTHYECKHE 0CO- OEHHOCTH: CIIEIyeT
KOHTPOJIIPOBATH MPABHIIFHOCTh HAZCBAHWS KJIWIICHI, T.K. IIPH W3- JIWIIHE TITyOOKOM HaJEBaHWUU
OHa MEPEIaBINBAET MEIIKME KPOBEHOCHBIE COCYIBI MaNbIa, 9TO YMEHBIIAET TOYHOCTH U3MEPEHHUH.
JlaTavk 9acTOTHI ABIXaHUS — TPEeIHA3HA4YeH I N3MEPEHHS YacTOTHI JBIXaTEIbHBIX ABMKCHUN
(IMKIIOB «BIOX-BBIIOX») 3a €OUHHIY BPEMEHH. AHAIM3UPYETCS KOJIUYECTBO COKPAIICHHI
TPYAHOM KIETKH W TepenHed OpIOMHON CTeHKH. B KOMIUIEKT maTyMka BXO- OUT HaOop
TUTHEHUYECKUX HACAJIOK, IUIOTHO HAJeBaeMBIX HA JbIXATeNbHYI0 TPYOKY. /nama3oH u3MepeHus:
ot 0 1o 100 mukioB/MuH. Paspernrenue: 0,5 nukia/MuH.

JlaTyrnK yCKOpEHUsI — ONpeAessieT YCKOPEHHE JBIKYIIMXCSI 00BEKTOB MO TPEM OCSIM KOOPIHHAT.
Jwnamazon m3mepenus: ot —8 10 +8 g. Paspemenne matamka: 0,004 g.

Hatank OKI' — nmpeara3sHadeH I H3MEPEHUS dJIEKTPUIECKOW aKTUBHOCTH ceparia. Onpenenser
MapaMeTpbl, HEOOXOAUMBIE ISl TOCTPOEHUS AIEKTPOKAPIUOTPAMMEI C TI0- MOIIBIO CHENHAaTbHBIX
OJ/THOPA30BbIX HATENBHBIX MEAUIIMHCKUX JIEKTPOJIOB, TIOCTABIISIC- MBIX B KOMIIIEKTE C JATIUKOM.
TexHomorn4aeckne 0COOEHHOCTH: TpadUK AIMEKTPOKAP- AUOTPAMMBI B IPOTPAMMHOM O0ECIIe9eHu N
CTPOUTCS B OTHOM OTBEICHUM.



Jlatyuk KUCTEBOU CHIIBI (3PTOMETp, CHIOMEP) — HM3MEpSIET CXKUMAIOIIEe YCUIIKE, CO3aBaeMoe
KHCThIO0 pyKku. Jnamason m3mepenuit: ot —50H mo +50H m BTOpo#t Bapu- ant —10H mo +10H
(7100 B KMIIOrpaMmax, rpammax). Paspemenue: 0,02H.

PaboTta B mporpammuom obecrieuennn Releon Lite

B kommiekre mmdpoBoii Jdaboparopun Releon mocraBnsieTcs mporpaMMHOE obOecriede- HUe
Releon Lite na USB-dueni-nakonurene, a takke Bluetooth-amantep mis cBsi3u perucrparopa
JTAHHBIX ¢ OECIPOBOAHBIMU AaTduKaMH (puc. 13).
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Puc. 13. O6mwmit Bun USB-dnem-aakonurens (BHU3Y) U Bluetooth-amanrepa (BBepxy)
Releon

VYcranoBka IO Releon Lite Ha perucrparop JaHHBIX C ONEpalMOHHON cucremoir Windows
MOJKET OCYIIECTBIAThCA Kak ¢ USB-dumem-Hakonurens, Tak ¥ C caiiTa NOpoOW3- BOAMTENS,
YCTaHOBKa Ha MOOMIbHBIE Tene(OoHBI (CMapTHOHBI) — TOIBKO C CalTa MPOW3- BOAUTENS, CCHUIKA
Ha KOTOPbIN NPHUBOAMTCS B CHMCKE MCTOYHUKOB MH(opmauuu nocoOus. B mocnennem ciyuyae
JIOCTYITHA YCTaHOBKA Ha ycrpoiictBa ¢ miardopmamu Android m iOS. Ilopsmok ycranoBku 110
Releon Lite onncan B pyKOBOJCTBE, KOTOPOE BXOJHUT B KOMILUIEKT IMOCTaBKU. AJTOPUTM PabOTHI B
NPOTPaMMHOM OOECIIEYCHUH Heclo- JkeH. ['paduyeckn OH MpEICTaBIeH Ha CIEMYIOMEH CXeMme
(puc.14)



Hauano pabothbi c
LuMchpoBou
' nabopatopuen RELEON

- YCTaHOBUTD NpOrpaMMHoe
obecneyenue Releon Lite
Ha Ball KOMNblOTEp,
NAaHIWeT WK CMapThoH
o \& ‘s

OTKpbITb NpOrpammy
Releon Lite

o
3 BcTaBuTb B pasbem
USB ¢newky -
NepepaTimk

a\

Haxxatb Ha ejuHyI0
KHOMKY BKNIOYEHUS Ha
MynbTUAATYMKe

MepekniounTbes Ha
5 Bknagaky Bluetooth u
HaxaTtb «[Touck»

Mocne o6HapyxeHus
MYNbTHAATYUKA BbIOPaTH U3
cnucKa HeobxoauMbIN
AAaTYUK UK AaTYUKK U
Haarb «[lyck»

Puc. 14. Anroputm paboTsl ¢ porpaMMHEIM obecrieuenueM Releon Lite

[Ipu n3yyeHn ecTeCTBEHHBIX HAYK B COBPEMEHHOI IIKOJIE OTPOMHOE 3HAUCHNE UMEET Ha- TILSIHOCTD
yueOHOro marepuana. HarnmsgHocTs JaéT BO3MOMKHOCTH ObICTpee W TIyO)ke ycBauW- BaTh HM3ydaeMylo
TeMy, IIOMOTraeT pa3o0paThCs B TPYAHBIX IS BOCIIPUATHUS BONPOCAX, U MOBBI- IIAE€T HHTEPEC K MPEAMETY.



Hudposeie maboparopuu «lIKOIBHOTO KBaHTOpPHyMa» — OTO KAaYECTBEHHBIM CKadOK B CTa-
HOBJICHHHM COBPEMEHHOHN €CTECTBEHHO-HAy4dHOH maboparopuu. Bce mporpammHoe oOecmede- HHE Ha
pycCKOM si3bike. MeTouuecKkue MaTepualibl pa3padoTaHbl POCCUHCKMMH METOAUCTAMH M YYUTEISMHU B
cooTBeTcTBUU ¢ DenepanbHBIM KOMIOHEHTOM TOCYJapCTBEHHOTO oOpa3oBa- TenpHOro CraHmapra 1o
OHOJIOTHH.

HudpoBeie mabopaTopuul SBISIOTCS HOBBIM, COBPEMEHHBIM OOOpYAOBaHHEM Ui TPOBEAE- HUS
CaMbIX pa3JIMYHBIX IKOJIbHBIX I/ICCHC}IOBaHI/Iﬁ €CTCCTBCHHO-HAYYHOI'O HaIlpaBJICHUA. C ux IIOMOIIIBIO
MOKHO HIPOBOIUTH pa6OTBI, KaxKk BXOJAIIME B IIOKOJIBHYIO IIporpaMmy, TaK W COBCPHICHHO HOBBIC
HCCIIEZIOBaHUS.

[MpumepHast pabouasi mporpaMMa 1Mo OUOIOTHH I 5S—9 KIacCOB C MCIOJIb30BAaHUEM 000PYI0BaHUS
ueHtpa «Touka pocta»

Ha ©0a3ze mentpa «Touka pocray oOecnednBaeTcs peanu3anus OOpa30BaTENbHBIX MPOrpaMM
€CTECTBEHHO-HAYYHOH W TEXHOJIOTHYECKOW HaNpaBICHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSIMH 3aKOHOJATENILCTBA B cepe oOpa3oBaHMs U ¢ y4éToM pekoMmeHmanuii deje- pabHOTO
omeparopa yaeOHoro npeamera «buosorusy.

O0pa3oBatenpHas IporpaMma IMo3BOJISIET HHTETPUPOBATh Peal3yeMbIe 3/1eCh TIOXObI, CTPYKTYPY U
collepKaHue TpU OpraHu3anuu oOydeHus Ononorun B 5S—9 Kiaccax, BRICTPOEH- HOM Ha 0a3e Jro00ro u3
JIOCTYITHBIX y4eOHO-MeToauIeckux komruiekcoB (YMK).

Ucrnonp3oBanne obopymoBanus IeHTpa «Todka poctay mpu peamm3aruu nanaoit Ol mo3- Bomser
€O37aTh yCIOBHUSA:

JUTSL PACITUPEHUS COJICPKAHUS IIIKOJILHOTO OMOJIOTHYECKOTO 00pa30BaHuUs;

JUTS TIOBBIIIICHUS TIO3HABATEIIHLHON aKTUBHOCTH 00YYArOIINXCS B €CTECTBEHHO-HAYYHOU 00IacTH;

JUTS  pa3BUTHA JIMYHOCTH pebdeHKa B Tmporecce OOydeHHs OWONOTHH, €ro CIIOCOOHOCTEM,
(hopMUPOBaHUS U yIOBIETBOPEHUS COIMATFHO 3HAYNMBIX HHTEPECOB M MOTPEOHOCTEH;

JJIL pa6OTLI C O}lapéHHLIMPI IOKOJIbHUKaMH, OpraHu3alilui MUX pPasBUTHA B Pa3IMUHBIX 00- mactiax
00pa3oBaTenbHON, TBOPUCCKOM EATSILHOCTH.

[Ipumensist i poBeIe TabOpaTOpHK Ha ypOKaX OWOJIOTHH, YYAIIHEeCsS CMOTYT BBIITOJHUTh MHOXKECTBO
1m1a00paTOPHBIX pabOT M SKCIIEPHUMEHTOB IO MMPOTPaMMe OCHOBHOH IITKOJIBI.

Buosniorus pacrenuii:

Jpixanue nuctheB. [pixanue kopHei. [lornomienrue BoJibl KOpHAMH pactenuil. KopHeBoe jaBieHue.
Ucnapenne Bonbl pacrenusmu. DortocuHrte3. JlpixaHne ceMsH. YCIOBUS MpopacTa- HHUS CEMSH.
TemnomoOuBBIC U XOJIOOCTONKUE PACTCHUS.

3oosorus:

W3ydyeHne ONHOKIIETOYHBIX IKHBOTHBIX. VI3yueHHe BHEIIHEr0 CTPOCHHUS JIOKIEBOTO YEpB,
HaOIOZIeHNE 3a €ero MEepeABIKEHHEM W PEaKkNWsAMH Ha BHEIIHWE pa3ApakeHus. M3yueHwe cTpoeHus
MOJUTIOCKOB I10 BJ@XHBIM Mpenaparam. V3yueHne MHOTOOOpasusi YICHUCTOHOTHX IO KOJUICKIIUSM.
Wzyuenne crpoeHust peid MO BIaXHBIM mpenapataMm. M3yuyenue crpoenus ntum. V3zyueHue cTpoeHHs
MJICKOITUTAIONINX 0 BIAXHBIM TNpenaparaMm. BoaHbie xuUBOTHBIE. Temio- KpOBHBIE U XOJIOJHOKPOBHEIE
>KUBOTHBIE

UenoBek u ero 3710pOBbE:

N3yuenme kpoBooOpamenns. Peakmmss CCC Ha D03MpOBAaHHYIO HAarpy3ky. 3aBHCHMOCTH MEXITY
HArpy3Ko# U ypOBHEM DHEPIreTUUeCKOro ooMeHa. ['a3000MeH B JIErkux. MexaHu3M JIEFOYHOTO JIbIXaHMS.
Peaknus JIC Ha dusmueckyro Harpy3ky. JKusHeHHass eMKOCTh JISTKUX. BbI- nenurtenbHas, AbIkaTtenbHas U
TepMoperynsaTopHas (yHKImsS koxu. JlelictBue QepmMeHTOB Ha CcyOCTpaT Ha TpuMepe Karaiasbl.
[Ipucroco6IeHHOCTE OPTaHN3MOB K Cpefie OOUTaHMSL.

OO6mas duoorHs:

JetictBue pepMeHTOB Ha cyOcTpar Ha mpumepe Katanasbl. Pazmoxenne H202. Bousaue pH cpems
Ha aKTUBHOCTH (hepMeHTOB. DakTOpPHI, BIHUAIONINE HA CKOPOCTH Iporecca GOoTOCHHTE3A.



Il1anbl ypokos Ypok Ne 1 «/IpixaHue pacTeHuii»

(OuoJiorus 6 KJacc)

Hens ypoxa:
U3YYHUTh IPOLECC JbIXAHUS Y PACTEHUH, YCTAHOBUTH, KaK IIPOMCXOJUT I'a3000MEH B pacTe- HUSX.

3anauu:

¢ OOyuaromue: U3y4YHuTh JbIXaHHE pacTeHHUH, YCTaHOBUTbH, KaK MPOUCXOAUT Ta3000MEH B PaCTEHUSX,
BBISICHUTD, YTO JIbIXaHHE Y PACTCHUH CBA3aHO C OKHCICHHEM CIIOXHBIX Be- LIECTB M BBIICICHHEM
9HEPTUH; MOKAa3aTh pasjivuve U B3aMMOCBS3b IMPOLECCOB ABIXaHMUSA M (OTOCHMHTE3a, MPOJOIKHUTH
pa3BUTHE NPEICTaBICHUN 00 0OMEeHe BEIeCTB.

* PazBuBaromue: MpoAOJDKUTh Pa3BUTHE JIOTHYECKOTO MBIIIICHUS, CIOCOOCTBOBATh Pa3BHU- THIO Y
yUalluXcsi YMEHMH YCTaHaBIMBaTh NMPHYMHHO-CIEJCTBEHHBIC CBS3H, HMCIOJB3YS MPUEM «3HAIO,
X04y y3HaTh, y3Ha»; YMEHUI 0000MIaTh AeaaTh BHIBOJBI, MPOTHO3UPO- BATh, BEIPAKATh MBICIH B
CIIOBECHOH (opme.

* BocmurarenbHble: BBIpa0aThiBaTh YMEHHE OCO3HAHHO TPYIUTHCS HaJ TOCTABJICHHOW Iie- JIbIO,
BOCIIUTHIBATh OEPEIKHOE OTHOIICHHE K 3EIEHBIM HACAKICHUSIM

JInunocrtaeie YV /I

® TpOSBIATH TMO3HABATEIbHBIA WHTEPEC K M3YYEHHIO MPOIECCOB, IMPOUCXOIAIINX BHYTPH
PacTUTENBHOTO OpPraHW3Ma; MMOHMMATh: Y4eOHbBIE 3aJa4d M CTPEMHUTBCS HMX DPELINTh, J0- CTHYb
YCIIEIIHOCTh NP U3yYEHHUH TEMBI.

Perynsartusnsie VY /I:

® CaMOCTOSITENBHO ONPENENsITh LEelb Y4eOHOH AEATeNbHOCTH; OCYIIECTBIAThH LeJeHAINIPaB- JICHHBIH
MOUCK OTBETOB HA IOCTABJICHHBIC BOIIPOCHI;, BBIMOJHATH 3aJIaHUS; MPOBOJIUTH CaMOIIPOBEPKY,
B3aUMOIPOBEPKY U KOPPEKTUPOBKY BBIITOIHEHHOTO YIEOHOTO 3alaHusI.

Kommynukarususie YV :

* (dopMynupoBaTh COOCTBEHHBIC BBICKA3bIBAHUS B PAMKax y4eOHOTO TUaora, HCHOIb3Ysl TEPMUHBI;
OpraHU30BbIBATh Y4€OHOE B3aUMOICHCTBHE B TPYIIIIE.

ITo3naBarenpubie YV /1:

CucreMaTH3UpOBaTh U CTPYKTYPHPOBaTh 3HAHUS; aHAIM3UPOBATh TEKCT M PHUCYHKH y4eOHH- Ka;
onpenensiTh 00BbEKTH )KUBOW NPUPOIBI (KOMHATHBIE [IBETYIIME PACTEHHUS), IPOBOANUTE CPaB- HUTEIBHBIN
aHaJIu3 MeXIy (OTOCHHTE30M U AbIXaHHEM PACTECHHM.

[Inanupyembie pe3yabTaThl

IIpenmeTHble pe3ynbTaThI:

Wzyuenne npouecca apixanus. OnpeneneHne B3auMOCBSI3H MIpolecca IbIXaHus U (OTOCHHTE3A.

JIMYHOCTHBIE PE3YNIBTATHI:

YMeHust IpOBOANTE CAMOOIICHKY Ha OCHOBAHWH KPUTEPHUEB YCIEITHOCTH B YIEOHOH Jiesi- TEINbHOCTH.

MeranpeaMeTHbIE Pe3yIbTaThI:

PerynstuBHbI€

VYMenue onpenensite U GOpMyIMPOBaTh LENb YPOKa CaMOCTOSITENBHO WM C MOMOILBIO Y4H- TEINS;
MPOTOBapUBaTh MOCIEAOBATEIbHOCTh ACHCTBUH Ha YpOKe; padoTaTh KOJUIEKTUBHO IO CO- CTaBICHHOMY
IUIAHY; OLICHHWBATh IIPAaBUJIBHOCTb BBIOJIHEHUS MAEHCTBUS; BHOCUTH HEOOXOIUMBIE KOPPEKTHUBHI B
JIefiCTBHE TIOCIIe €ro 3aBepIIEHHs] Ha OCHOBE OIIGHKHM Y4ETa CIENaHHBIX OIIMOOK; BBICKA3bIBaTh CBOE
MPEATNOJIOKEHNE U AETaTh BBIBOJBL..

KoMmMmyHukaTuBHbIE:

Ymenue oGopMIIITH CBOM MBICIM B YCTHOM M NHCBMEHHOH (opme; ciymiaTb M IOHMMATb PEYb
JPYTUX; COBMECTHO JOTOBApUBATHCS O paBUIIaX padOTHI B TPYyIIIE.



[To3naBarenbHbIE:

YMeHue OpUEHTHpPOBAaThCA B CBOEH CHUCTEME 3HAHUWA: OTIMYATh HOBOE OT YK€ W3BECTHOTO
CaMOCTOSATENHHO N C ITOMOIIBIO YUHUTENS; JOOBIBaTh HOBBIE 3HAHWS: HAXOAWUTH OTBETHI Ha BO- MPOCHI,
WCHOJb3Yys YYCOHUK M IPYrHe UCTOUYHUKH 3HAHUH, pa3faTOYHbIN MaTepuall, CBOW KHM3- HCHHBIH OTBIT U
MHGOPMAITHIO, TTOJTyYCHHYIO Ha YPOKE.

O06opynoBaHue: KOMITBIOTEP ¢ porpamMmMoii Releon Lite, naTunku kuciaopojia U yriIleKUC- JOT0 rasa,
Cemena aconu (B TpEXx OaHKax), Mpe3eHTALIH.

Junaktruyeckue MaTepuaibl IS OpraHu3alii CaMOCTOSTETbHON padOTHI.

Mertonbl 00yyeHust:

Opraamsanws u ocymectsienne Y BII:

CroBeCHBII, HATTISIHBIN, PENPOTYKTUBHBIHN, TPOOJIEMHO-TTIOUCKOBBIH, CAMOCTOSITENbHAS pa- 00Ta B
napax, paboTa ¢ TSeKCTOM y4yeOHUKa, TaOIUIIaMU, CXEMaMH.

CTuMynupoBaHUE M MOTHUBAIIHS O0OyUEHUS

AHanmu3 U3HEHHBIX CUTYAaIlUi, CO3/IJaHue CUTYallUuU ycrexa.

Tun ypoka: KoMOMHHPOBaHHBIH.

XOJ] YVPOKA

Oram ypoka 1 . Oprann3anuoHHbINA

[Ipennonaraemasi IpoIOKUTENBHOCTh: 1—2 MUH.

Henar OTHYCCKasA ACATCIbHOCTDL YUYHUTCIIA:

MPOBEPSET TOTOBHOCTH K YPOKY, OpTraHU3yeT BHUMaHUE Kiacca K paboTe Ha YpOKe, CO3/IaeT MOJIOXKH -
TETHHBIA YMOITMOHATLHBIN HACTPOH ¥ 00yUJarOIIHAXCS.

YueOHast IeATeNbHOCTh O0yYaIOIINXCS:

SMOIMOHATFHO HACTPAUBAIOTCS HA TIPEACTOSIIYI0 YICOHYO IEATEIBHOCTb.

Oran ypoka 2 . Aktyanms3anus 1 00001IeHre 3HaHHH

[Ipenmnonaraemasi IpoIOHKUTEIHHOCTh: 6 MUH.

ITenarorunueckas nedaT€IbHOCTD YUUTES:

MPOBOANT (YPOHTAIBHYIO Oece/Ty; aKTyalIn3UPyeT UMEIOIIUECS 3HAHMS, TTIOMOTaeT 00O0IICHUIO 3HA -
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co3zaet Ayl 00ydaromuxcs NpoOIEMHYIO CHTYaIUIO; MTOOYKAaeT K BHICKA3bIBAHHIO MTPEIJIOKEHUN O
croco0e U Cpe/ICTBaX NOCTHKCHHS MTOCTABICHHOM IIeITH.

PaboTa ¢ TepMuHaMu U IOHSATHSMH.

[MocranoBka nmpoOIeMHOTO Bompoca: aHruickuii xuMuk Jxoseda [lpuctou, B 1771 rogy nposen
CIENYIOLIUI OMBIT: B3SJI IBa CTEKJISIHHBIX KOJIIaKa, MO KaKIbIM U3 HUX MoMecTuI Mbiib. Ho mox
OJIHUM KOJITaKOM OH TIOMECTIJI CTAaKaHYHK C BETKOH pacTeHus (B HEM MBIIIb OcTanach xwuBa). [lox
JIPYTHM KOJITAaKOM pacTeHHs He ObLTO, MBI TTOTHOMIA.

- Kak BBI qymaere, modeMy IOTuoI1a MBIITH?

- O KaKOM CBOWCTBE )KMBOTO MBI OYIeM CETOIHS Ha YPOKE TOBOPUTH?

- [Touemy MbITII He TOTHOA TaMm, T/ie OBUIO pacTeHne?

YuebHas nesATeTbHOCTh 00YIArOITINXCS:

OTBEUYAIOT Ha BOMPOCHI, BHICKA3bIBAKOT CBOU MPEAIOJIOKEHUA. IPEAJIAratoT U COTJIACOBBIBAIOT C YUU-
TeJeM TeMY U Iellb YPOKa; MPeIararoT CIIOCOOBI U CPEICTBA JOCTIDKEHUS IIEITH.

[IpeanonaraemMselii OTBET Ha BOIPOC.

CdopmynupyiiTe TeMy HaIIETo ypoka. «JlpIXxaHue pacTeHUN.




Oran ypoka 3 . [IpuMeHeHne 3HaHUI B HOBOM CUTyalluu

[peanonaraemas MpoIOJDKUTEILHOCTh: 25 MUH.

HeIIaFOFI/I‘IeCKaSI ACATCIIBHOCTD YUUTEIIA:

1) Gecena, B KOTOPO¥ 3By4aT BOIPOCH:

YT0 BaM M3BECTHO O JbIXaHUH?

2) ucropus ¢ onsitoM IpucTian

1. TTouemy MBIIIIOHOK NIPH MTOBTOPHOM 3KcriepuMenTe B KoposieBckom o01ecTBe oruod?
2. Tlouemy y Goraroii 1ambl pa3dosienack rojaosa?

UToObI OTBETHTH HA 3TH BOIIPOCHI, H3yYUM IPOILECC AbIXaHUS Y PACTCHUH.

Kaxkwue ra3sl BXOIAT B cOCTaB BO31yxa?

OtBer: coctaB Bo3ayxa: a30T — 78%; kuciopon — 21%; yriekucnsrii raz — 0,03%.
Kucnopon u yriieKucisiii ra3 001a1ai0T pa3HbIMU CBOWCTBaMH.

3anoHUTE Ta0IHUITY.

Kucnopon Hewmnoro Tspxenee Bo3ayxa [TonnepxuBaer ropeHne

Yraekucinbiii ra3 3HaunTENBHO TsDKENee Bo3ayxa | He mommepskuBaer ropeHue

3) yuuTens npeasaraeT penmTh IKCIepUMEHTATBHYIO 3a/1a4y:

[Togemy B TabymIre HET a30Ta?

OTBeT: 3TOT a3 HE y4acTBYeET B MPOLECCcax AbIXaHUs U (OTOCHUHTE3A.

[Ipu ropennn opraHrdecKkre BEeUIecTBa B3aNMOIEHCTBYIOT C KHCIOPOIOM, TPOUCXOIUT OKHUCICHHE
OpraHUYECKHX BEIIECTB U BbIAeNsAeTCs dHeprus. [Ipouecc OKUCIeHNs MOKET IPOUCXOAUTH HE TOJIBKO B
poOupKe, HO U B KMBBIX OpPraHU3Max.

VY )KMBOTHBIX U y YeJIOBEKa BO BPEMsI MUIIIEBAPEHHS CIOXKHBIE OPTaHUUECKHE BEIIECTBA PacagaroTCs
Ha 0oJiee IPOCThIE, U3 KOTOPBIX OHU 00pa3oBamuch, - H20 u CO2! [Tpu 3TOM BBIIENAETCS SHEPTHUSL.
OxucieHne CIOKHBIX BEIIECTB, MPOUCXOIUT C YHaCTHEM KHUCIOPOJa.

3anuineM cxeMmy Ipolecca JbIXaHusl B TeTpalb.

Crno>kHbIE OpraHNYecKHe BEIIeCTBA + KUCIOPO = YIIIeKUCIBIN ra3 + Boaa +E (sHeprust)

1o Takoii ke cxeme NPOUCXOANT MPOLECC IbIXaHU U Y PACTCHHH.

KaxoBo 3nauenue kucmopona? Kak UCTIONB3YIOT SHEPTHIO PACTEHHUS,KOTOPAast BBIACIIIIACH IPH OKHC-
JIEHUU OPTaHUYECKHUX BEUIECTB?

OnpIT «/IpIXaHUE CEMSIH»

VYuyalecs 1e1arT BBIBO: O TOM, YTO BCE OpraHbl AbIIAT. [I0CKOIBKY P MPOTEKaHWH IIPOIECcCa Jbi-
XaHUS TIOTJIONIACTCS KUCIIOPOJ U BBIJICNSACTCS YTIIEKUCIIBIN ras3.

4) PacTenus AbIIAT TOJILKO B TEMHOTE?

Pacrennss — >kuBbIe OpraHU3MBI U OHU, KaK H MBI C BAMH JIBIIIAT KPYTIOCYTOYHO, MPH JIFOOBIX YCIOBH-
sx. IIpu poTocuHTE3e BHIIEIAETCS KUCIOPOI, a TOTIIOMALSTCS YIVIEKUCIIBIN ra3. B mporiecce mbIxaHus
MOTJIONIACTCS] KUCJIOPO/, & BBIJICIISACTCS YIIICKUCIIBIH ras3.

[TomydaeTcs, B opraHu3Me pacTeHUsl Ha CBETY MPOTEKAIOT J[Ba mpoiecca — (POTOCHHTE3 U JbIXaHUE,
HO KHCJIOpOJAa BBIEISIETCS Topa3fo OOJIBINE, YeM €ro IOTJIONIAeTCs, a B TEMHOTE B OpPTaHHU3ME pac-
TEHUS MPOTEKAET TOJIBKO MPOIIECC IBIXAHMUS.

Ha nocke Hanmcana cxema. Bam HE0OX0IMMO COSTMHUTD CTPEIKAMU MPOIIECCHI JIbIXaHUS U (POTO-
CHHTE3a C BEIIECTBAMH, KOTOPbIE YUYaCTBYIOT B ATHX IPOIIeCcax.

5) Yrnekucislii ras.

YueOHast IeATeNbHOCTh 00YYaIOITIXCS:

1) OtBevaroT Ha BOIIPOCHI YUUTENS, TIPH HEOOXOAUMOCTH KOPPEKTHPYIOT OTBETHI OJHOKJIACCHUKOB.

2) HabmronaroT 3a IeMOHCTpAIUE OIbITa, B PA00YMX TETPAAX JEIAI0T KPATKUE 3aIUCH.

[IpurMMAarOT yyactre B 00CYXICHUU CIIOCcO0a PEIICHUs SKCIICPUMEHTAIBHON 3a/1a4H, IPEJIararoT
CBOH CITOCOOBI.

3anuchIBaOT Pe3yIbTaThl IKCIICPUMEHTA B TCTPAJIH.

I[LIX&HI/IC — 9TO MMPOUECC OKUCIICHUS CIOKHBIX BCHICCTB C YHaCTUCM KHUCIOpOAa.




[AbixaHue — 3TO NPOLIECC NOCTYNJIEHNSA B OPraHU3M KUCIopoaa, KOTOprﬁ YYaCTBYET B pe€aKkuuax
OKUCNEeHNs (PasnoXeHns) CIOXHbLIX OpraHMYeCcKMX BeLeCcTB Ha MpoCTble C 0CB060XAEHNEM 3HEPIrunu.

1) HabniopaloT 3a NpoBeAeHWEM 3KCrepuMeHTa.

2) 3aHocAT pe3ynbTaThl HabnoaeHun B Tabnuuy.

3) 3anucbiBaloT B pabouyto TeTpaab COEAMHEHMS U UX NPUMEHEHWUE B Pa3nnMyHbIX 0b6NacTax AesTenb-
HOCTW YenoBeka.

Oran ypoka 4 . KoHTpoJib YCBOCHUS, 00CYkKICHUE IOMYIICHHBIX OMIHO0K U MX KOPPEKIHS

[Ipenmnonaraemas mpoIOJKUTEIBHOCTE: 10 MHH.

[lenarornueckas 1esITEIBHOCTD YUUTEIIS:

opraHm3yeT 00Cy)K/IeHHE PEe3yIbTaTOB UCCIIEA0BAHNS, IPOBEPSAET MPABUIHLHOCTH 3aIICAHHBIX ypaB-
HEHHI peaKIyii U CAETaHHbBIX BBIBOJIOB. OTMEUaeT BaKHOCTh MPOTEKAIOIIHUX MPOILIECCOB B PA3HBIX
4acTAX pacTeHHUs

VYdeOHas IesITeTbHOCTh 00YYatOIIXCSL:

CPaBHHUBAIOT PE3YJIbTAThl pabOTHI B ape ¢ JAHHBIMH, TOJyYCHHBIMU APYTHMH YY€HUKaMHU; IPU HE0O0-
XOJMMOCTH KOPPEKTHPYIOT BBIBOBI M YPABHEHHUS] XUMHYIECKHUX PEAKLIUIL.

Otan ypoka 5 . Undopmanus o 1oMaliHeM 3aJaHiu 1 pedaekcus

[Ipenmnonaraemasi poI0HKUTENBHOCTh: 6—7 MUH.

Henarornqecxasl ACATCIIbHOCTD YUHUTECJIA:

UHQOPMHUPYET O JOMAITHEM 33/IaHUH, 1a€T KOMMEHTApHUH MO €ro BBINOJIHEHUIO; BBIIAET aHKETY pe-

(hiexcur K ypoKy W Ipeiiiaraet paccuntath « MHANBHIyambHBINA MHIEKC Ka4eCTBa yPOKay; MOIBOIHT

pedIIeKCUBHYIO CTaTUCTUKY YPOKa 0 KOJIMYECTBY YUCHUKOB, Y KOTOPBIX MHJICKC KAueCTBa BHIIIC

3HAUYCHUS 5;

JIEMOHCTPHUPYET 3aIMCh LIEIH YpOKa, cripamuBaeT: «Kak BbI gymaere MOCTUTHYTA JiK 1eib?». Ecnn

mpo0iieMa He pelieHa U eNb He TOCTHTHYTa, MpeajaraeT oObiAcCHEeHHe, U 331aéT B JIONOJTHEHHE K

JOMAalIHEMY 3aJIaHUIO TOAYMAaTh Had IpUYNHAMHA 3TOI0.

[Ipoananu3upyiiTe 3HaHUS, NOJTY4YEHHbIC HA YPOKE, CHeNaiTe BHIBOABI: YTO HOBOTO y3HAIM O JbIXa-

HUW PACTCHHIA?

Mel y3HaMu:

* YTO MPOIECCHI JbIXaHUs U (POTOCHHTE3A ABISIOTCS MPOTUBOIOIOKHBIMU IPYT APYTY.

* TpU AbIXaHUU PacTEHHs MOTJIOMAIOT KUCIOPO, 8 BBIACISIFOT YIJIEKUCIIBIN Ta3.

* TPOIIeCC JABIXaHHS MPOUCXOJUT Ha CBETY W B TEMHOTE, a JUIA mpolecca GPOTOCHHTE3a HEOOXOIUM
CBeT.

. PACTCHUC ABINIUT YCPE3 YCUCBUYKU U YCThUIIA.

* KHCJIOpOJ He0OXOAMM pacTEeHHsIM AJIsl OKUcIeHus: opranndeckux Bemiects (BXKY) ¢ ocBoGoxe-
HUEM DHEPTHUH IS KU3HH.

VYuebHas esSTeTbHOCTh 00YYalOLIIXCSL:

3aJIal0T YTOYHSIOIINE BOTIPOCHI O BHITIOJTHEHUH JOMAITHETO 3a/1aHUS;

paccuuThIBatoT « THIMBUAYATbHBIA HHAEKC KAUeCTBA YPOKay;

OTIPEAETISIOT CTENIEHb COOTBETCTBUS MOCTABICHHON LIENH U pe3yJIbTaTOB JAEeSTeIbHOCTH; CTETIEHb CBO-

€T0 TPOJIBIKSHHUS K TSI,

BBICKA3bIBAIOT OLIEHOYHBIE CY)KJICHHS U COOTHOCAT PE3yJIbTaThl CBOEH JEATEIHHOCTH C LIETIbI0 YpOKa.




MaTepI/laJ'[bl AJIS1 IOATOTOBKH K YPOKY

1). Ucropus onsita Jxo3eda [puctin.

«51 B3s, — mHcan oH, — HEKOTOpPOE KOJMYECTBO BO3yXa, COBEPIIEHHO HCIIOPYEHHOTO JBIXaHUEM
MBIIIY, KOTOpas B HEM MOTMOIA; pa3feNui ero Ha JIBe YacTH: OAHY 4YacTh BO3/yXa IEepeBeN B COCYII,
MOTPYKEHHBI B BOJY, a B IPYTYIO YacTh, TAKXKE 3aKIIOUYEHHYIO B COCY C BO- J0F0, TIOCAJHIT BETKY MSTHI.
Uepes BoceMb-A€BATH JIHEH 51 HAIIIEN, YTO MBIIIb IPEKPACHO MOTJIA )KUTh B TOW 4acTH BO3/LyXa, B KOTOPOM
pociia BE€TKa MATbI, HO MBbIIIIbL MOMCHTAJIbBHO rnmorubiia B I[perfI yacTu ero. B Teuenue cemu ):[Heﬁ
npeObIBaHUS B COCY/IE C UCTIOPYCHHBIM BO3/IyXOM MO- O€r MATHI BBIPOC MOYTH Ha 3 JroiiMa 1, KpoMe TOro,
00pa3oBai HECKOJILKO HOBBIXY.

Takum 00pa3zom, pacTeHre Kak Obl MUTAIOCh UCIIOPUYEHHBIM BO3AYXOM, TO €CTh YIJICKHCIBIM ra30M.
OHO pociI0, OYHIIAIO BO3AYX, TIOTJIONMIAS YTIIEKHUCIIBIHN a3 U BBIAENSS KUCIOPO/I.

Otkpritue [Ipuctim npousseno 6ombIIoe BledaTieHne B yuéHoM mMupe. JIOHIOHCKOE KOpOo- JIEBCKOE
o0mrecTBo yu€HbIX npucyamuio [Ipuctim 60blIyi0 30J0TYI0 MeAalnb U YECTBOBAJIO HAa TOPKECTBEHHOM
coOpaHumu.

[Tocne ompitoB [lprcTinu ¢ KONMakoM M MBILIBIO BCE BhICILIEE OOIIECTBO 3arOBOPUIIO O CIIOCOOHOCTH
pacTeHuil OdYHMIIATh BO3AYX. B MOay BONILIO CTaBUTH MOOOJBIIE I[BETOB B KOMHA- Tax: BeOb OHHU
“UCTIPABIISIIOT” T. €. «OYHIIAIOT» BO3IYX.

Opmna odeHp Oorartas JaMa pelInia MPOBEPHUTH ATO HaydHoe HabmomeHue Ha cebe. OHa Benena
JIBOPELKOMY IIOCTaBUThH B KOMHATY Ha HOYb 00OJbLIE pacTeHui. Ha yTpo aama npo- cHysack ¢ CHilbHOM
TOJIOBHOM OO0JIBIO M B TOT K€ Bedep Ha MpHEéMeE pacckasaja BceM, 4To [IpucTiu miyT u oOMaHIIUK.

YuéHsie B3BONHOBaNKCH, U KoponeBckoe obmectBo momnpocwio [Ipuctnu moBToputh oOmeit. bbin

Bedep. B GosbioM 3are cuieny ya€HbIe B MAHTHSIX M OeNbIX mapukax. [ openu ceedn.

Bce B THIIMHE COCPEAOTOUYCHHO HAOIOJATH 3a TeM, 4To Aenan [Ipucrim.

— Bort BuanTE MBIIIOHOK B COCY/IE C BETKOM MATHI KH.

— Her, oH 3agpIxaercs u ymupaeT, — pa3faiuch rojoca.» Ha

nocke!

3anwmiieM cxemy Ipoiiecca AbIXaHus B TETPaIb.

CroxHbIE OpraHUYECKHE BEIIECTBA + KACIOPO = YIIEKUCIBIH Ta3 + Boja +E (aHeprus)

2). CamocTosTENBHO paboTa ¢ y4eOHUKOM B Mapax.

3anonauTe Tabdaubl «CpaBHEHHE TOPEHUE U IbIXxaHuey. Ta0yuniia J0JHKHA COAEePIKATh Clie- TYIOIue
CBE/ICHHUS:

l'openne cxomno ¢ nbixanueM. Ho ropenue mporekaer oueHb OYpHO M OBICTPO, C BBIJCICHU- €M
OOJBIIOTO KOJIMYECTBA DHEPTUU. A TPH ABIXaHUW PA3JI0KCHHE OPTaHUYECKHUX BEIICCTB, MPOUCXOIUT
MEJICHHO, MTOCTENICHHO B HECKOJIBKO 3TAarloB, HA KAXJIOM U3 3TAlOB BBIJCISACTCS HEOOIBIIOE KOJTHIECTBO
SHEpPruH, KOTOPOE pACTeHHs WCIOJB3YIOT Ha POCT, pa3MHOXKEHHE W JPYTHe TMPOIECCHl CBOEH
KHU3HEEATEITHbHOCTH.

3). OmebIT ¢ HCHONBb30BaHUEM JATYUKOB KMCIOPOJA M YIIEKHCIOro raza nudposoii nabopa- Topuu
Releon Lite.

OnpIT:

WHCTpyKIUS K BBIITOJTHEHUIO

B3su Tpu mpo3padHbIX OaHKH:

¢ B nepByto momecTum 30—40 HaOyXIHX IPOopaCTAIOIMNX CEMSH (acoiu;

® BO BTOPYI0 — KOPHEIUIOABI MOPKOBH, TIEPE] ONIBITOM ITOMECTHIIN B BOJLy HA TPH JIHS;

® B TPEThIO — CBEIKECPE3aHHBIC crebau pacTeHus C JIUCTbAMMU.



banku 3aKpbIIH TPOOKAMU 1 MOCTaBUIIN B TEMHOE TEIIOE MECTO.

Ha cnenyroruii IeHb OMyCTHIIN B KOKAYIO OaHKY JaTYUK KHCIOPOA M YIIICKHCIIOTO ra3a MudpoBoit
naboparopuu Releon Lite.

3amyctunu nporpammy Releon Lite.

3adukcupoBany JaHHBIE.

3aronHUIM TabIUILY

banka 1 banka 2 banka 3

Kucnopon

VYTrieKucibsIi ras3

VYyammecs IeTaroT BBIBOI: O TOM, YTO BCE OpraHbl abimaT. [10CKOIpKY MPH MPOTEKAaHUH MPO- Iecca
JIBIXaHUS TTOTIIOMIASTCS KUCIIOPO ¥ BRIIEISIECTCS YTIIEKHUCIBIN a3, KOTOPHIN HE MOIep- KUBACT TOPCHHUS.

YepThl npoluecca DoTOCUHTE3 JpIxaHue
4. B xakoe Bpemsl CyTOK JHéM Kpyraocyrouno (1 1HéM U HO-
NPOUCXOANT? YbI0)
5. Uro mpoucxoaurt ¢ opranu- | OOpazyrorcs OKuCISIOTCS (PACIaIaroTCs)

YECKHUMH BEIIECTBAMM?

6. Dueprus? HakammmBaercs Brigensercs




Bomnpocsr B popmare A, BIIP

1) BcTaBbTe HpOITyIIEeHHBIE CI0BA. (MCIIOJIb3YsI JaHHBIC TAOHIIBI)
Pactenus mpu JpIXaHUM TOTJIOIIAIOT
Pacrenns IIpU AbIXaHUU BBIACIIAIOT
OpraHnveckye BeNeCTBa MPH JIbIXaHHN

Jpimat OpTaHbl PaCTCHUS.

L.

2.

4. Pactenus apimar B BpEeMs CyTOK.

5.

6. ITpu potocuHTE3€E KUCIOPOIA OobIre, yemMm IIPY BIXaHHH.

2) U3 npuBeJieHHBIX HIKe NPU3HAKOB BHIOEPUTE MPU3HAKH, XapaKTepusytomue GpoTo- CUHTE3 U
JIBIXaHHE.

A) IIpoucxomuT Bo Bcex KileTKax. (nbxaHue) b)

[IpoTekaeT ToIbKO Ha CBETY. (POTOCHHTES)

B) Iornomnmaercst yriaeKUCIbIiA a3 U BeIAEIIETCS KHCIopo. (hotocunTes) )

[Ipoucxoaut B KJIeTKax ¢ Xjoporuiactamu. (pOTOCHHTE3)

) [IporekaeT Ha CBETY M B TEMHOTY. (JIBIXaHUE)

E) Opranuueckue Beriectsa o0pazyrorcs. (poTocunTes)

2K) Oprannyeckue BeniectBa okucisitorcs (pacnanatorcs) 1o CO2 u H20. (apixanue) 3)
[Mornomaercst KHCIOPO U BBIACISIETCS YTIACKHUCIbIH ra3. (JIbIXaHue)

3)BcraBbTe B TEKCT MPOMYIIEHHbIE CIIOBA.

1. B nponecce portocunresa OpTaHMYECKUX BEIIECTB, IIPU JbIXaHUH OpTraHIYe- CKUE
BEIIIECTB

2. DOTOCUHTE3 TIPOTEKAET TONBKO , @ TIPOTIeCC ABIXaHUS

3. B pacTeHuu Ha CBETY NpPOTEKAET MPOLECC u

4. ®oTocuHTE3 MPOTEKAET B KJIETKAX, COAEPKAIIMX XJIOPODHUILIL, a HPOLECC AbIXaHMUS

B otimmume ot mpornecca aprxaHus, GOTOCHHTE3 MPOTEKAET TOJIHKO B OPTaHU3- Me

Ypox Ne 2 .

«3ydenne paboTeI OPraHOB KPOBOOOPAIICHHSD) .
(Obnomorus 8 kmacc)
Lenp ypoka: o0oOmmTh 3HaHUS ywamuxcs mo TemMe «KpoBb M KpoBoOOpalleHHe», WC- TMONb3YS

3HaHUSA TI0 PpPa3JInYHbIM pa3aciaM Oouoyorud u (I)I/IBI/IKI/I; COBCPUICHCTBOBATL HABBIKKW KOHTPOJIA H
CaMOKOHTPOJIA y yuamuxcs



3agaun:

OO0pazoBarenpHasi: cocoOCTBOBaTh (POPMUPOBAHMIO y YUALIUXCsl 3HAHWUHU 1O Pa3iUYHBIM pa3jeiaM
Ouonornu 1 GU3UKHU. Y CTaHABIMBAThH CBSA3b MEXIY OTACIBHBIMU TEMaMHu STHX Mpel- MeToB. HayuuTtscs
UCTIOJIb30BaTh MOy4YCHHBIE 3HAHUS Ha IPAKTHKE.

Pa3BuBatomas: nmpomoJDKUTh (OPMHPOBATH YMEHMS CHUCTEMAaTH3MPOBaTh M BBIACTATH IJIaB- HOE,
CYLIECTBEHHOE, YCTAaHaBIUBAaTh IMPUYUHHO-CICICTBEHHBIC CBSI3H, CIIOCOOCTBOBAaTH pAa3BH- THUIO
BOOOpa)KeHMs, YCTAHABJINBATh CBSA3b TEOPUU C IIPAKTUKOM.

BocnurarensHas: crmocoOGCTBOBAaTH (POPMHUPOBAHMIO COYETAHUS HHAUBUAYAIbHBIX, TPYI- MOBBIX U
KOJUICKTUBHBIX BUJIOB JICATEILHOCTH.

O6opynosanue: udposas madoparopus no ¢puznonoruu (qarauk YCC).

Tun ypoka: HHTEIpUPOBaHHBIA. YPOK MO3BOJMUT yHYaIIUMCS MOHSATH HPOLECCHI, NPOUCXOASA- IIUE B
OpraHu3Me 4YeJoBeKa C TOYKHU 3peHHs OMOJIOTHH U (PH3HKH.

[Tnanupyemble pe3yabTaThl

MeranpenMeTHbIE PE3yNbTaThl:

OOyueHne yuwamuxcsi TONy4aTh 3HAHHS, HUCIONB3Ysl Pa3IMYHbIC BHIBI JEATEIBHOCTH H HC-
MOJIb30BATh STH 3HAHUSI JUISl IIPOBEACHUS dKCIIEPUMEHTAILHO -UCCIIEIOBATEILCKUX PadOT.

JIMyHOCTHBIE PE3YNIBTATHI:

®dopmupoBaHHe HaBBIKOB 00ydeHHs; mpuoOpereHune ombita padotsl ¢ UKT (mo mporpamme onuH
KOMIIBIOTEpP, OJMH YYEHWK), a TaKKe J1adopaTopHBIM 00opyloBaHUEM MO (u3uKe M [Ud- pOBOU
naboparopueii mo Ouosioruu; GopMUPOBAHUE HABBIKOB OCHOB MOJICIIMPOBAHUS PO - IIECCOB.

YHUBepcanbHbIe yaeOHbIE TEHCTBUS:

®dopMupoBaHHE YMEHHH YCTaHABIWBATh MPHUYMHHO-CIECACTBEHHBIE CBSI3H, CTPOHMTH JIOTHYE- CKOE
paccyxaeHne, YMEHHE CaMOCTOSITENbHO IUIAHUPOBATh MYTH NOCTMKEHHS IieJiel, YyMEHHue padoTaTh C
coBpemenHbsiMu KT 06opynoBaHueM NpuMEHATH MOJIyYEHHbIC 3HAHUS Ha IPAKTH- KE.

®Dopmbl 00yueHHs: PPOHTANIBHBIE, UHIANBUAYAJIbHbIE, TPYIIIIOBbIE, HCCIIEA0BATEIbCKUE.

MerToibl: CIIOBECHBIE, HATIISIIHBIC, TPAKTUYECKHE, IEyKTUBHBIC.

[ToHATHSA ¥ TEPMUHBL: BUIBI COCYI0B, TOHOMETD, THIIEPTOHUS, CKOPOCTh IBHKEHHS, Ya- CTOTa
MyJbca, TE000MeH, Ta3000MeH.

VYyammuecs nensTcst Ha 4 TPYNITLI O Pe3yJIbTaTaM MpeIBapUuTeIbHON IPOBEPKH 3HAHUHN 110 TEMaM:
«/IBmxeHne KpoBH 10 cocynam», «Opransl KpoBooOpaieHus», «3akoH bepHymmmy,
«/laBneHure B JKUIKOCTAX U Tazax», «CooOmaromuecs cocyns», «/3Mepenne JaBneHus B )KUA- KOCTAX U B
razax», « Termooomen».
X0 YPOKA

Oran ypoka 1 . Oprann3ainuoHHbIN

[Ipeanonaraemas npoaOKUTEABHOCTE: 1—2 MUH.

[legarorndeckas AeITeIHPHOCTh YIUTEIS:

MPOBEPSIET TOTOBHOCTh K YPOKY, OpraHU3yeT BHUMaHUE Kilacca K paboTe Ha ypOKe, CO3/IaeT MOJIOKH -
TEJBHBIN SMOIMOHALHBIA HACTPOH y 00YJAIOIIUXCA.

YueOHast IeATeIbHOCTh 00YYaIOIIMXCS:

SMOIMOHATIHFHO HACTPAUBAIOTCS Ha TPEACTOSIIYIO YUECOHYIO IeITEIBHOCTD.




Ortar ypoka 2 . AKTyanu3anus 1 0000IIeHne 3SHAaHAH

IIpeanonaraemas npoO/DKUTENBHOCTD: 6 MUH.

[lenarornueckas NesTEIbHOCTh YUUTEIS:

* MPOBOAWT (PPOHTATBHYIO OECEIy; aKTyTH3UPYET HMCIOIIHECS 3HAHUS, TIOMOTaeT 0000IIEHIIO
3HAHUM;

* cozzaet A 00yyaromuxcs NpoOIEMHYIO CUTYaINIO; MOOYXKIAaeT K BEICKA3bIBAaHUIO NPEATIOKEHUH O
CIoco0e U CpPeICTBAX JIOCTIIKEHHS TIOCTABIICHHOM TISITH.

PaboTa ¢ TepMUHAMU ¥ TIOHSATHSIMHU.

[MocranoBka npobiemuoro Bonpoca: Cepile — caMblii pabOTOCIIOCOOHBIH, MPOYKTUBHEIH, (GYHK-

IMOHAJBHBIN U BaKHBIH MEXaHU3M B HalleM opranusMme. Cepaiy Aaxe CTaBAT MaMsATHUKH. Tak ma-

MSITHUK CEpAIly YKpallaeT JBOp HHCTUTYTa cepaua B [lepmu.

YenoBek — OTKpHITasi OMoornueckas cucrema. [1o3toMy ctpoeHne opraHoB U IPOLECCHI, IPOUCXO-

JSIIIEE B HUX MOKHO OOBSICHUTH HE TOJILKO C TOUYKH 3pEHHUsI OMOJIOTHH, HO U QU3UKH U XUMHHU.

l'unoresa.

Jlokazare, 4TO MPOIECCH, MPOUCXOISAIINE B OpTraHU3Me YeJIOBEKa, 00YCIOBICHBI 3aKOHaMU (U3NKH. 1

paccMOTpeTh Ha IPUMEPE CUCTEMBI OPTraHOB KPOBOOOPAIIEHHS.

AKTyau3anus OMOPHbIX 3HAHUH .

Hcnonb3yst TabauLbl ¥ PUCYHKH,

MOBTOPUTB:

1.M3 kakuX OpraHOB COCTOWT CHCTEMa OpPTaHOB KpoBooOpatmeHus»? 2.HazoBute

KaMephbl Cep/Ilia, UX CTPOCHUE U PYHKIHH.

3.Ctpoenue 1 GyHKIUH KIAaHOB CepALa.

4. PaboTa cepana.

5.0co0eHHOCTH CTPOSHUS TIOTIEPETHO-TIOIOCATOMN CepACTHON MBI 6. ABTOHOMMS.

YueOHast 1eATeNbHOCTh 00yYarOIuXCs:

OTBEYAIOT Ha BOMIPOCHI, BHICKA3bIBAIOT CBOM MPEATIONOKEHHUS. MIPEIJIAraloT U COrJIaCOBBIBAIOT C yUH-

TeJIEM TEMY U LieJIb YPOKa; IPEIaratoT CIIocO0bl M CPEACTBA NOCTIKEHUS LIEIIH.

[Ipenmonaraemelii OTBET Ha BOTIPOC.

B03MOKHO, €clii HCIOIb30BaTh PACTBOPHI COJIeH, 00pa30BaHHBIX TaJOT€HAMH.

Oram ypoka 3 . [IpuMeHeHne 3HaHU B HOBOUM CHTyaITuu

IIpennonaraemasi mpoAOKUTEILHOCTE: 25 MUH.

HenaromquKaﬂ ACATCIIBHOCTD YUUTECIIA!

1) Begenue Oecenpl, OTpaxkaroliel Bonpockl: Ha crnalifie KapTHHKH: TOHOMETp, CEKYHIOMEp, Hacoc,
BOJIOTIPOBOIHBIE TPYOBI. COCY/] C KPACHOMN KHIKOCTBIO.

OponranbHas becena:

1. Kakas accoumanys BO3HHKAET Y Bac, IPHU BUJE STUX MPEIMETOB C OpraHaMu desioBeKa?

2. Kak Ha3pIBaeTCs cHcTEMa, COCTOSINAS U3 CepIla, KPOBH PA3IMYHBIX COCYJOB B OpraHU3Me
yenoseka? [Ipeamnonaraempie OTBETHI: KPOBEHOCHAS! CCTEMA TN CHCTEMa KPOBOOOPAIICHHSI.

3. Kaxk BbI mymaeTe, /Ui 4ero HY>KHBI 3TH (pr3rdeckue mpudopsi?

HpennonaraeMLIe OTBETHI: IJIA USMCPCHUA OaBJICHUA KPOBU, M1 U3MCPCHUA YUCIa COKpaHIeHI/Iﬁ
cepua, sl U3MEpPEHUs MyJibca.

st 9ero HeoOXOAMMO U3MEPATH JaBJICHUE KPOBH, ITyJIHC?

[Ipenmonaraembie OTBETHI: U3MEPEHHE ACIAIOT JIJIS TOTO YTOOBI KOHTPOJIMPOBATH padOTy KPOBEHOC-
HOW CHCTEMBI, I N3y4eHUs e€ paboThI.

B Bamem kiacce mocie mpoxokJIeHHs MEA0CMOTPOB, aHANIN3 Pe3yJIbTaTOB MOKAa3all, OTKJIOHEHHS OT
HOPMAaTHBHBIX MOKa3aresiei. UeM MOTYT OBbITh BBI3BAHBI 3TH U3MEHCHHS?

Wrak, y Hac ecTh yCIOBHBIC MOJIENH, BXOSIINE B KPOBEHOCHYIO CUCTEMY U (PH3HUYECKHE TIPUOOPHI.
Hcnonkayto ati puszndeckre npruOopsl, TUPPOBYIO Ta0OPATOPHIO, OIIEHHTE CBOE COCTOSIHUE Opra-
HU3Ma Yepe3 paboTy opraHoB kpoBoobOpameHus [TonpoOyiite chopMyupoBaTh 1eIb HAIIETO YPOKa.
[Ipenmonaraemsie OTBETHI: HCCIIEOBAHNE PA0OTHI KPOBEHOCHOW CHCTEMBI YEIIOBEKA.

g opran3anny mocieayomeit paboThl MBI KJIacC Pa3AerId Ha HECKOJIBKO TPYIII .




Oram ypoka 3 . [IpuMeHeHre 3HaHNUN B HOBOH CUTYaIlnu

3ananue rpynns! Ne 1:

OmnpenenuTs JaBlICHHUE U ITyJIbC KAXKA0TO WICHA TPYIIIbL, 3alI0JHUTE Tabauny. CpaBHUTH I1OJIyYCHHBIE
JAaHHBIE CO 3HAUEHUSIMH CPEJIHECTaTHCTHUECKOT0 yeiaoBeka Bo3pacta 13—14 net. Crenats BBIBOJ U
OTBETHUTH Ha BONIPOCHL. BrIOpaTh Aenerara, KOTOPBIH JOJOKHUT PE3YAbTAThl paOOTHI U CHIENIAET BBIBOJ,.
3anmanme rpymnmst No 2:

CoOpath U3 MPEeUI0KEHHBIX MPEIMETOB MOJICIIL KPOBEHOCHOH chcTeMBbl uenoBeka. OOBSICHUTD, TO-
YeMy B KalJUIIPax KPOBb TEUET C MEHBLIEH CKOPOCTBIO, YeM B KPYITHBIX cocyax. (aopTe, BeHax, ap-
tepusix). 1o 3akoHy bepHynnn o Hepa3pBIBHOCTH CTPYH
(Bo ckxonbko pa3 ceueHne cocyaa OoIbIIe BO CTONBKO Pa3 CKOPOCTh TEUCHHUS KUAKOCTH B 3TOM COCY -
Jie MEHbIIIe U HA000POT)

Hapymaercs mu pusndeckuii 3akoH bepHYITH 0 Hepa3phIBHOCTH CTPYH?

3aganne rpymsl Ne 3:

Hapymenne kpoBooOpalieHus Ipyu HaJIOKEHUH KIyTa.

3ananue rpynnsl Ne 4:

BnusiHue usndeckoil Harpy3ku Ha 9acTOTY IyJbCa U AAaBJICHUS YesIOBeKa (B MPEIUIOKEHHOH rpyie
BBIOMPAIOT TPEHUPOBAHHOTO YEJIOBEKA U HETPEHHPOBAHHOTO)

Haiimure 3aBUCHMOCTB YacTOTHI MyJIbCa OT HATPY3KU YeJOBEKa ¢ IOMOIIbIO HU(PPOBOH TabopaTopuu 1
clenaiTe BBIBOA O TOM, KaK 3aBHCHUT 4acTOTa YAApOB CepALa IIPH YBEIMUCHUN PU3HUECKOI HATPY3- KU
YeJIOBEKa.

OTan YpoOKa 4. KOHTpOJIL YCBOCHUA, 06CY)I(Z[CHI/IC AOIMYIICHHBIX OIIHOOK U UX KOppCKIusa

[Ipennonaraemas npoaOHKUTENEHOCTD: 6 MHH.

[lenarornueckas 1esTEIBHOCTD YUUTEIIS:

OpraHu3yeT o0CyXIEeHHUE pPe3yIbTaToOB yPOKa, YTO MPOLECCH, TPOMCXOASIINE B OPraHU3Me YelloBe- Ka,
00ycCII0BIIEHBI 3aKOHaMH (DU3HKH.

(Yuutens 3aBepmaer padoty rpymmbl Nel, No2, Ne3, Ne4.)

[IpoBoauT aHamM3 OLIEHKN PaOOTHI TPYIIIHL.

Brickaxkute cBO€ MHEHHE, YTO TOIYyYHIIOCh, KAKHE BOTIPOCH! BBI3BAJIH 3aTPyTHCHUSI.

Kakoii Buzg nesrensHOCTH BBl BEIOMpaeTe AJs peIleHHs 3TUX TPYAHOCTEeNH?

YyeOHast [esTeNbHOCTh O0yYaIOIIIXCS:

JIENAI0T BBIBOBI

Oran ypoka 5 . Undopmaliys o foManiHeM 3aiaHuu U pedaeKcus

[Tpennonaraemasi MpoIOIDKUTEIEHOCT: 6 MUH.

[Tenarorudeckas A€STEIBHOCTD YIUTEIS:

MH(OPMHPYET O JTOMAIITHEM 3aaHUH, TaeT KOMMEHTapHUil [0 ero BHIIOIHEHUIO;

BBIIAET aHKeTy pe(JIeKCHH K YPOKY U IpeJuiaraeT paccuntaTts « MHANBH Ty alTbHBIA MHIEKC KauyecTBa
ypOKa»;

MOABOUT Pe(ICKCHUBHYIO CTAaTUCTHKY YPOKA IO KOJMYECTBY YUCHHKOB, Y KOTOPBIX HH/IEKC Ka4ecTBa
BBIIIC 3HAYCHMA 5;

JIEMOHCTPHPYET 3aMuch MPOOJIEMHOT0 BOIIPOCa U LIEJH ypoKa, cripammBaet: «Kak Bbl 1ymaere, pe-
IIICH JIX TIPOOJIEMHBIH BOIIPOC, TOCTUTHYTA JIH 1IEJTb 7.

VYueOHas esTeTbHOCTh 00YYarOIUXCs:

3a/1a10T YTOYHSIOIINE BOTIPOCHI O BHIMOJIHEHUH JJOMAIITHETO 331aHHS;

paccunThIBaIOT «VIHIMBHUyaIbHEIH HHAECKC Ka4eCTBa yPOKay;

OTIPEACIISIOT CTEIICHb COOTBETCTBHUS MMOCTABICHHOM LIEJH U PE3YJIbTATOB ICSTEIbHOCTH; CTEIIEHb CBO-
ero MPOJBIKECHHS K 11eJIH;

BBICKA3bIBAOT OLICHOYHBIC CYKACHUA U COOTHOCAT PC3YyJIbTAThL cBOEH JACATCIIBHOCTH C LICJIbIO YpOKa.




MaTtepuaJibl ISl IOATOTOBKH K YPOKY
Opraau3aimoHHBIE MOMEHT
Wrak, cepaiie 4eThIpEXKAMEPHOE, COKPAIIACTCS PUTMHYHO U IPOTAIKUBACT KPOBB 110 COCY-
nam, Oarogapst CepACYHOMN MBIIIIIIE.
CeroJiHst HaIll YPOK MOCBSIINEH KPOBEHOCHOU cUcTeMe 4esioBeka. CeroiHs Mbl JJOJDKHBI C BAMHU
00001IUTh U CUCTEMATH3UPOBATh HAIIM 3HAHUS O KPOBU M KPOBEHOCHOH CHCTEME.

MaTepManH JJId KOIIUPOBaHUA

3amanue rpymmel Ne 1: OmnpenenuTh AaBieHHE U MyJbC KaXKJIOTO WiEHa TPYMIbI, 3amoj- HHUTh
Tabnuiy. CpaBHUTD TOJyYEHHBIC JaHHBIE CO 3HAUYEHHSAMHU CPEJHECTATUCTHYECKOTO YeNlo- BeKa BO3pacTa
13—14 ner. Caenatb BBIBOA M OTBETUTh Ha BOIPOCHL. BrIOpaTh nenerara, KOTO- DB JOJOXKHUT
pe3yabTaThl paboThl U CAENAET BBIBOI.

IIpeanonaraeMslil BBIBOJ:

JlaHHBIE PE3yIbTATOB U3MEPEHUS MOKAa3bIBAIOT, TO YTO KPOBEHOCHBIE CUCTEMbI YYAaCTHUKOB TPYIIIbI
MMEIOT pasHble MapaMeTpsl ABJICHUS U MMyJbca. Pe3ynpTar cpaBHEHHS ¢ HOPMATHBHBI- MU TIOKa3aHUAMHU
JUISL TAaHHOTO BO3pacTa TOBOPAT O TOM, YTO y OTAEIbHBIX YIEHOB T'PYIIBI OT- KJIOHEHUS MABIECHUS U
MmyJbca BBI3BIBAIOT TpeBory. HeoOxommmo mpousBecTd Oosiee TIIATENb- HOE HCCICIOBAaHUS B
MEIULMHCKOM YUPEXKICHNH.

YuTaroT BONPOCH! ¥ JA0T OTBETHI.

B xaxxaoM HOYTOYKe JaHHOW TPYMITBI pa3MemaeTcsl mycTasl TabJUIa U JTAIOTCS JIOTIOJHKU- TEbHbIE
BOIPOCBHI.

3ananue rpynmbsl Ne 2:

Colparp M3 NMpemIoKEHHBIX MPEJMETOB MOZAEIb KPOBEHOCHOHM cHcTeMbl denoBeka. OObsic- HUTH,
Mo4yeMy B KamMJUIApax KPOBb TEUET C MEHbLIEH CKOPOCTHIO, YeM B KPYNHBIX cocydax. (aopTe, BEHax,
aprepusix). [lo 3akony bepHyniu o Hepa3pBIBHOCTH CTPYH.

(Bo ckospko pa3 ceueHue cocyna OOJbIIE BO CTOJBKO pa3 CKOPOCTb TEUEHHS JKUAKOCTH B 3TOM
cocyzie MeHbIIe U Hao6opoT). Hapymaercs mu pusmueckuii 3axoH bepHyIum o Hepas3- peIBHOCTH CTPYH.

Jns oObscCHEHUs NBIDKEHHS KPOBHM B COCyJax IMO3HAKOMHUMCS C 3akoHOM bepnymm. OH emé
Ha3bIBacTCs 3aKOHOM HENPEPBIBHOM CTPYH.

")

"SI P ]

Puc.15. Ctpoenue cocyna (IIomnaas CeueHus CoCyia, CKOPOCTh IBUKCHUS KPOBU
B COCY/IE)

Uepes pasHble cedyeHHsI TPYOBI 3a OJHO W TO K€ BpeMS MPOXOISAT OJUHAKOBBIE OOBEMBI JKHIKOCTH.
OTcroa mosrydaeTcsl, 4TO TaM, I/Ie ceYeHHe TPyOBl OOJIbIlle, CKOPOCTh T€UEHHS KUJA- KOCTH MEHbIIE U
HA000POT, TaM, TJe CeueHHe TPYObl MEHbIIIE, TO TaM CKOPOCTh TEUCHHS KU/ -



KocTu OoJpirie. Yem OoJibIlie CKOPOCTh ABUKEHHSI JKUKOCTH, TEM OOJIbIIIEE TaBJICHHUE MTPOU3- BOIUT
KUAKOCTH Ha CTEHKH COCY/Ia.

Paccmorpure Tabnmy.

. Hwnametp CxopocTh JaBnenue
Ne /i Cocynp: MM cMm/c MM . PT .
CT.
1 Aopra 20 50 50—150
2 Aptepun 5—10 20—50 80—20
3 ApTtepuomnsl 0,1—0,5 1—20 50—20
4 Kanmnnspst 0,5—0,01 0,05—0,1 20—10
5 Benyisr 0,1—0,2 0,1—1 10—2
6 Bennr 10—30 10—20 [-5/-1+5/

ITocmoTtpuTe Ha maHHBIE TAOIULBI U HOCTApalTeCh OOBSICHUTH MMOYEMY IPH YMEHBLICHHH TUaMeTpa
COCyZla CKOPOCTb KPOBH, ABIKYIIEHCS 10 HUM yMeHbIIaeTcs. IIpoTuBopedaT M 3TH JaHHBIC 3aKOHY
Bepuynnu o Hepa3phIBHOCTH CTpyH. [ MpaBHIBRHOTO BBIBOAA MOCMOTPUTE HAa MOJEIh KPOBEHOCHOM
CHCTEMBI YeJIOBEKa.

B HOyTOYKE HaHHOH rpynIel pa3MelnaeTcs 3aKoH bepHyIuM, 1OMOHUTENbHBIE BOIIPOCH.

[Ipenmonaraembeie OTBETH: 3aKOH HE HApyIIaeTcsl TaK KakK s OTBETa Ha JTOT BOIMPOC
HEOOXOIMMO IMOMHHUTb, YTO O0IIast TUIONIa b CEUEHHS BCEX KAMIUIIPOB HAMHOTO OOJBIIE YeM IUIOIIAAb
CEUEHUs a0PThI, BEHbI WM apTEPUH, TOITOMY CKOPOCTh KPOBH B KalIMIIIAPAaX MEHBIIIE.

3ananue rpynmsl Ne 3:

Hapymienue kpoBooOpalieHus pu HaJlokeHuu xryra. O0opyoBaHue U

MaTepHanbl:

¢ OPTaTHUBHBIN KOMITBIOTED;

* JaTYMK TEMIIEPaTyphl;

® [poYyHas HUTh WJIM TOHKUH MHYp ATUHON okoio 40—60 cMm.

OreIT:

1. TIpucrynaiiTe K BHIIOIHEHHIO OIBITA

2. Hauunaiite perucrpanuio naHHbIX. Jljist 3Toro Haxkmure kHonky «CTAPT» Ha nmanenu
WHCTPYMEHTOB.

3. 3amuceiBaiiTe nanubie He MeHee 30 c.

3. He mpekparias 3amucu JaHHBIX, OBICTPO W TYro oOMOTaiTe ABa mHaiblia (KaKIbIH OTIENb- HO,
00JIBIION M yKa3aTeIbHBIN) HUTKOH.

5. Tlpomomkaiite 3amuch, OTMeYas BHEIIHME NPU3HAKM HApyLIEHWs KpoBOoOparueHus (1o-
KpacHEeHHE, a 3aTeM U TMOCHHEHHE IMOKPOBOB, CHIKEHHE UyBCTBHTEIHHOCTH) HE Oomee 7—10
MUHYT.

6. He npexpamas 3anucu GbICTPO CHUMHTE HUTKY.

7. Jloxaurech CTaOMIM3alMU TOKA3aHMM NaTYMKa ¥ OCTAHOBUTE PETHCTPALMIO HAXKAB KHOIKY
«CTOII» .

8. Coxpanute nosyuennsle nanubie Haxas kHonky « COXPAHUTD».

AHanum3 pe3yabTaToB:

Paccmotpure rpaduk u cpaBHUTE TeMIIepaTypy B Hauaje OIbITa ¢ MUHUMAIILHON TeMIepa- Typoi U

TEMIIepaTypOi B KOHLIE OTBITA.

1. OtmeThTe Ha rpauKe MOMEHTHI HATOKEHHS U CHATHS TIEPETSIKKH:

2. Crenaiite BBIBOJI O BIMSHHM CKOPOCTH JIBUKEHHS KDOBH IO COCYJIaM U TETUIOCHAOMKE- HUS
OTIENbHBIX YacTel Teja, B KOTOPBIX IIPOTEKAET KPOBb.



3ananue rpynmsl No 4:

BnusHue (usnveckoil Harpy3kd Ha 4YacTOTY MyJibCa M JIaBJICHUS 4elloBeKa (B TMPEIUIOKEH- HOM
rpyIie BEIOUPaOT TPEHUPOBAHHOTO YeJIOBEKA H HETPEHUPOBAHHOTO).

Haiigure 3aBHCHMOCTH YacTOTHI IyJbCa OT HAarpy3Kd 4UeNOBeKa € TOMOMIbI0 LudpoBoil na-
OopaTopHy ¥ c/enaiTe BBIBOJ O TOM, KaK 3aBHCHUT 4acTOTA yJapoB CepJIa PU YBETUUCHUH (PU3NUECKOi
Harpy3KH 4eloBeKa.

WHCTpYKIWS K BBIMOITHEHUIO

1. Toaxmounre garank YCC uepe3 USB nopr k ITK.
2. 3akpenuTe JaTYUK HA NAIbIE PYKH.
3. Omnpenenure 4UCIIO yAapoOB MyjibCa B CIIOKOMHOM COCTOSIHMM U JIAHHBIE 3alULIMTE B Ta- OJIHILY.
4. Cpenaiite 10 MIpUCEaHNUi U TIOKAa3aHUs 3aMUIINTE B TAOJIHILY.
5. Cnenaiire 20 npucenanuii ¥ Moka3anus 3ayvIIuTe B TAbIMILY. 6.
Ne onbITa Yucio npucenaHuit Yacrora nmyJisca

1 0

2 10

3 20

[o pesynbTaTam paboTHI cAETANTE BRIBOJ O TOM, KaK 3aBUCHUT IYJIbC YEIOBEKa OT (PH3NUECKON HArPy3KH.
[Tocrapaiitech 0OBSICHUTH TaKyHO 3aBHCHUMOCTh. OTUET MpecTaBUTENeH TPYIIT 0 TPOIETaHHONW paboTe.
B xomn1ie ypoka MUHH-TECT (110 BEIOOPY YIHTETIs)

NnOMOLLb YYUTENIO

Bonpocbl B popmate BINP, TMA

1.PaccmMoTpuTe XapakTep ABMXEHUS cepaua 1 noabepuTe NpaBuibHOE COBO XapaKTe-
pusytoLee 3To ABMXKeHne?

A) KOoHBYNbCKS; B) puTMMYHOCTL;  B) 6ecnopsiao4HOCTb

2. C NnoMOLLbIO KAaKoro hM3nM4eCcKoro 3akoHa MOXXHO 06bSCHUTb ABMXXEHME KPOBU B CO-
cynax?

A) Tyka; b) bepHynnu; B) Apxumepa

3.4T0 3acTaBnseT KpoBb ABMraTbCs MO COCyaam?

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

B) cuna TaxecTtn

4.B kakmx cocyfax HWU3KOoe AaBneHue, No3TOMY nepeaBMXeHWUIo KpoBWU CNocobCTBYIOT
KnanaHbl?

A) kanunnsapbl; B) BeHbl;  B) apTepuu;  T) BEHy”bl

5.B kakoM Kpyre KpoBoobpalLeHns NPOMUCXOANUT HacbILWeHMe KPOBK KMCIOPOaoM?

A) manowM; b) 6onblwiom; B) cpegHem

Ypox Ne 3 . «PoJib KOXKHU B TEPMOPETYIIAIIUA OPTaHU3Ma)
(6buonorus 8 kiacc)
Lenp ypoxka:
CdopmupoBaTh y y4anuxcst 3HaHUsI 0 (PYHKIHAX KOXKH, CBSI3aHHBIX C PEryJISIUCH MOCTOSH- CTBa
BHYTPEHHEH Cpe/ibl OpraHu3Ma, UCIOJIb3Ys I 3TOrO 3HAHUS OHOJOTUH U (PU3HUKH, I10-



TpeOHOCTh Oepeub CBOE 3M0pOBBE, NMPUBIICYh BHUMaHHEe peO&HKa K cebe, K COOCTBEHHOMY CTPOEHHIO
4Ycpe3 OIIbIT, HpHﬁTH K Hay4YHbIM 3HAHUAM, IPUBECTU K IOHUMAaHHUIO 0665[ KakK JIMYHO- CTH.

3amaun:

O6pazoBaTenbHbIC: KOHKPETH3UPOBATH 3HAHUS O CTPOCHUHU KOKH; CHOPMHUPOBATH 3HAHHS O KOXKE Kak
OpraHe TEIIOOTAa4YH; PACKPHITh YCIOBUS COXPAHCHUS MOCTOSIHHOW TEMIIepaTypsl Teja MPU MOBBIIICHUH
Y TIOHMXXCHUHU TEMIIePaTyphl.

PasBuBaromue: pa3BHBaTh YMEHHE [€J1aTh BBIBOJBI K3 PE3YJIbTATOB MNPAKTHYCCKON pPabOTHI;
YCTAaHABIIUBATh B3aMMOCBS3b MEXKAY (GU3UUecKOW paboTOW U  TepMoperyisiueil  opraHuzma
aHaJIM3UPOBaTh M CPaBHHUBATh MH(OPMAIKIO, 0000IIaTh ¥ yCTAaHABIMBATH MPUYUHHO- CJI€J- CTBECHHBIC
CBSI3U.

BocnurarenbHbie: IPOJAODKUTh TUTHEHUYECKOE BOCHHMTAHUE ydalluxcs, GpopMupoBaHue OepekHOTO
OTHOIIEHHUS K CBOEMY 3I0POBBIO; Pa3BMBATH KOMMYHHKATHBHEIE CITOCOOHOCTH.

O6opynoBanue:

1. mopraTMBHBII KOMIILIOTEP WM IUIAHIIET C IPOrPAMMHBIM 00€CIIEYEHUEM

2. 1mdpoBoii JaTUNK TeMIEpPaTyphl

3. uuQpoBoii 1aTUUK BIAKHOCTH

4, toncras HATH

5. mnacTukoBbIi makeT

6. pesuHOBOE KOJIBIIO 7.

Clal/ipl B IPE3CHTAINH.

XOJ] YPOKA

Oramn ypoka 1 . Opranu3anuoHHbINA

[Ipenmnonaraemas NpoOIKUTEIBHOCTD: 1—2 MHUH.

[legarorndeckas AeATeIbHOCTh YUUTEIIS:

MPOBEPsIET TOTOBHOCTH K YPOKY, OpraHM3yeT BHUMaHHE Kiacca K paboTe Ha ypOKe, CO3/1aeT IMOJI0KH-
TETHHBIA YMOIMOHATLHBIN HACTPOH ¥ 00yUJarOIIHUXCS.

YueOHast e TeNbHOCTh 00yYaIOIIIXCS:

SMOIMOHATIFHO HACTPAMBAIOTCS HA MPEACTOSIIYIO YIEOHYIO IeATENbHOCTb.

Oran ypoka 2 . Akryanuzaius u 0000IeHre 3HAHUH

[Ipeanonaraemas nmpoa0KATEIHHOCTD: 10 MuH.

[Tenaroruueckasi A€ATEIBHOCTD YUUTEIIA:

IIpennaraer yyampMcest MpOCITyIIaTh CEPUIO CYKIEHUN U HA UX OCHOBE ONPEIEIUTh TEMY YPOKa U
1eib ypoka. Ha mo0GoM 3Tare BEICKa3bIBAHMSI CYKICHUN MOYXKHO O3BYYUTH OTBET.

OdeHb 4acTo B MOJIOAEKHBIX Ta3eTaxX U KypHaJIaX MyOIMKYIOT MMChMa YUTaTeNeH, MOCTyIIaiTe OTPhI-
BOK M3 TaKOTO «IHcbMay». ECTh 1 B HEM OHOIOTHYECKHE OIMOKY B HETOYHOCTH? B €M oHU 3aKitro-
qaroTcs?

«HaxkoHen-To Hauanacek JOAr0XKAAHHAS [TOPA — KAHUKYJIbI !

MBI ¢ oJIpyTo# MPOCHYJIHCH B MOJIZICHD U cpa3y nodexanu Ha mspk. Ckopee B Boay! Hakynasmimch
BJIOBOJIb JI0 M3HEMOXKEHUS, PACTSHYJIUCh Ha IECOYKE U TPU 4Yaca 3aropaiu. 5 yumia Ha ypoke OHo-
JIOTHH, YTO YIABTPAPHUOIETOBBIE JTYIH YBEINIHBAIOT POTOBOM CIIOHM KOXKH, B KJIETKaX €€ IMOCTEIIEHHO
HAKaIJTUBACTCS MUTMEHT, MPUAAIOIINHA € KOPUIHEBBIN I[BET — 3arap. JTO KpacoTa u 3JI0POBHEY.
YuebHas nesaTeIbHOCTh 00YJaroNuXCsl:

BBICKA3BIBAIOT CBOM IIPEATIOIOKEHHUS; COTIIACOBBIBAIOT C YIUTEIIEM TEMY U IIeTIb YPOKa; IPEIararoT
CHocoObI U CPEJICTBA JOCTHKECHUS TIEITH.




Oram ypoka 3 . O6bsicHeHHe HOBOTO MaTtepuana . [IpumeHenre 3HaHUi B HOBOM CHUTYaIlUH

[Ipeanonaraemast mpo0KUTENBHOCTE: 17 MUH

Ilenarornueckast 1esTEABHOCTD YUUTEIS:

OO0BACHSET yJaruMcs HOBBI MaTepHal ¢ IeMOHCTpayel TOCMOTPUTE Ha CIIAil 1 OIpeieNnnTe, Ha
KaKue JIB€ TPYMITbl MOKHO Pa3JIeNIuTh N300paKEHHBIX 3/1€Ch )KUBOTHBIX. Kakoi Mpu3HaK JekKHUT B
OCHOBE JI€JICHUS Ha TPYIIbI?

(cmaiin )

K kaxoif u3 3THX TPy OTHOCUTCS YeIOBEK?

Kaxkoe cBoiicTBO opraHn3Ma Ha3bIBAIOT TEITIOKPOBHOCTHIO?

(TennokpoBHOCTH — CBOICTBO OpraHuU3Ma MOJIEP>KUBATh TEMIIEPATypy Teja Ha ONpeeIeHHOM
ypoBHe.) (cmaiin )

A ceifuac pebdra, 1 X014y BaM paccKas3aTh OJHY JIETEHy, KOTOpasi Ha3bIBAETCsI:

«HcTopus «30JI0TOTO MATEYMKaY. (CIIANT )

MosxeTe 1 BBl MHE OTBETHUTH M Ha3BaTh OCHOBHBIE IPUYNHBI THOETN MaJbYHKa?

(yuamuecst GOpMyIHPYIOT OTBET U TOBOPSAT, YTO 3TOT MAJIbUMK YMEP OT MepeoxiaxaeHus. briia Ha-
pyieHa QYHKIUS TEPMOPETYIISIIHIH. )

Y4eOHast e TeNbHOCTh O0yYaIOIINXCS:

CeroiHst MBI C BAMH TTOTOBOPHM O TEPMOPETYIISIIH. 3alUIIATe TeMy ypoka « Tepmoperyisius opra-
HU3May (craiz )

C Touku 3peHus (PU3MKH YEIOBEK BCETO JIMIIb (PU3UIECKOE TEJIO U C HUM, Ka3aJl0Ch OBbl, JTOJDKHBI
MIPOUCXOANTH MPOIIECCHI, TAKUE JKe KaK C IFOOBIMA (PM3WIECKIMH TeaMu. TeMmneparypa Tea 4elioBe-
ka 36,6 °C, a B kimacce — 24°C. UenoBek JOJDKEH OTAAaBAaTh YaCTh BHYTPEHHEH YHEPTUU OKPYXKAIOIIE-
My BO3AYyXYy, IIOKa TeMIlepaTrypa He CTaHeT oJuHakoBoi. Ho pa3se sTo Tak?

UTto HOBOTO MBI IOJDKHBI Y3HATH 110 3TOH Teme? JlaBaiiTe chopmynupyem 1enu Hamero ypoka (y4a-
mmecs: QopMyIHPYIOT 1IEJH, a YYUTEIb UX KOHKpeTr3upyeT) (ciaiia) OObsICHUTH, OYeMy TeMIiepa-
Typa Halllero Teja OCTaeTCs OCTOSTHHOM.

UToOBI OTBETUTH HAa 3TOT BOMIPOC MBI IOJDKHBI BCHOMHUTH CTPOSHHE KOXKH. (CIIai )

[IpoBenenne 7eMOHCTPAIIMOHHBIX OTIBITOB.

Ortan ypoka 4 . KoHTponb ycBoeHus, 00CyKAeHUE OMYIIEHHBIX OIINOOK U UX KOPPEKLHS

[Ipeanonaraemas mpoa0DKUTEIHHOCTD: 10 MuH.

[legarornveckas nesTeNbHOCTh YIUTETIS:

OpraHu3yeT 00CYXKICHUE Pe3yIbTaTOB HCCISAOBAHISI, POBEPSIET MPABUIHLHOCTD 3aIMCAHHBIX U ClIe-
JIAHHBIX BBEIBOAOB. OTMEUAEeT BAXKHOCTh IPOTEKAIOIINX MPOIIECCOB B JKU3HEACSITSILHOCTH YETIOBEKA.
YyeOHast IeATeNbHOCTh 00YYaIOIIIXCS:

CPaBHHUBAIOT PE3YJIbTATHl PaOOTHI B Iape C JaHHBIMH, TOTYYEHHBIMH IPYTUMH yI9eHUKAMHU; IPH HE0O-
XOJIMMOCTHU KOPPEKTHPYIOT BBIBO/IbI U YPABHEHMSI XUMUYECKHUX PEAKLIUIA.

Bormpocsr st o0cykaeHuns B Ki1acce:

1. TToyeMy np¥ OMENIEHUH PYKH B MAKET HAOJIFOIAETCSI OBBIIIIEHHE TEMIIEPATYPhI?

2. Tloyemy mpu MOMEIIEHUH PYKU B TAKET HAOJIFOIACTCS MOBBIIICHHE BIAKHOCTH?

3. IToyeMy BO BTOPOM OITIBITE BJIQKHOCTh YBEIHYMIACH ObICTPEE U JOCTUTIIA O0JIce BBICOKOTO 3HaYe-
HUSI, YeM B TIepBOM?

4. Kakoe 3HaueHue 11 OpraHu3Ma uMeeT QYHKIHS MTOTOOTACTICHHS?

5. Tovemy neTHsIs 0/1ekK/1a OOBIYHO JIETACTCSA U3 HATYPAJIbHBIX, @ HE CHHTETUYECKHX TKAHEH?




Oran ypoka 5 . Uadopmarus o foMairHeM 3a1aHuu U pedaeKcust

[Ipenmnonaraemas NpoOIKUTEIBHOCT: 6—7 MHUH.

[legarorndeckas AeATeIbHOCTh YUUTES:

HHQOPMHUPYET O JOMAITHEM 33/IaHUH, TaET KOMMEHTApHI MO €ro BBIOIHEHHIO;

pa3naér aHkery peduieKCHH K YPOKY M peAsiaraeT paccuutats « MHINBUy adbHbIM HHIEKC KauecTBa
YpOKa»;

MOJBOJUT PeICKCUBHYIO CTATUCTUKY YPOKa MO KOJIMYECTBY YUCHHKOB, Y KOTOPBIX HH/ICKC Ka4ecTBa
BBIIIIC 3HAYEHUA 5;

JEMOHCTPHPYET 3allUCh LIeNU YpOKa, crpamuBaeT: «Kak Bbl tymaere gocturayra jin ueib?». Ecnu
npo6Jiema He pelIeHa U Iefib He JOCTUTHYTA, Mpe/araeT O0bsICHEHNE, U IIpeJjlaraeT B JOTIOJTHEHUE K
JIOMAaITHEMY 33/1aHUIO MOyMaTh HaJ MPUYUHAMHM 3TOTO.

A teneps naBaiite nonpoOyem chopMyIHPOBaTH OCHOBHBIE BHIBOBI I10 JAHHOMY YPOKY.

Koxa — ryaBHBIN Oprad TEpMOPETYJIISINN.

B 3aBucuMocTH OT XapakTepa peaau3aliy TEPMOPETYIATOPHBIX MEXaHU3MOB Pa3INJaroT TEIO-
KPOBHBIX U XOJOAHOKPOBHBIX KHBOTHBIX.

TepMoperymsuus— 3To MpolecC ypaBHOBEIINBAHUS TEII000pa30BaHUs U TEIJIOOTIaYH B COOTBET-
CTBUM C YCJIOBUSIMYM BHEUTHEW U BHYTPEHHEH CpPEIbl.

Hapymenne npoueccoB TepMOPETYIIALIUN MOXKET IPUBECTH K MEPETPEBAHMIO HITH NTEPEOXITAKICHUIO
opraHusma. (Ciaun )

VYuebHas nesSTeIbHOCTh 00YJIatOLTHXCSL:

3a/1al0T YTOUYHSIOIIKE BOIPOCHI O BBIIIOJHEHUH JTIOMAIIHETO 33aHMs;

paccuuThIBalOT « MHAMBUAYaIbHBIA HHIEKC KaueCcTBa YPOKay;

OTIPEACIAIOT CTENEHb COOTBETCTBHUS MOCTABJICHHON LIENN U PE3YNBTAaTOB AEATEIbHOCTH; CTENIEHb CBO-
€ro MPOJIBMYKEHUS K LIEIH;

BBICKa3bIBAIOT OLICHOYHBIE CYKICHHS H COOTHOCAT PE3yJIbTaThl CBOEH AEATEIBHOCTH C LENBIO YPOKA.

MaTtepuaJibl 11l NOATOTOBKH K ypoky UcTtopus

«30JI0TOTO MaJIbUHUKa»

be3 Manoro maTe BEeKOB Ha3ad, B mocnenaue 7Hu 1496 1., B pOCKOITHOM 3aMKe MUJIAHCKOTO
reprora Mopo roTOBWINCh K HOBOTOJHEMY Tpa3IHUKY. ['epmor coOupaincs mokazaTe CBOMM TO- CTSIM
TakWe YyNeCHbIe TPEeACTaBIeHHs, Kakux emé He BubBan cBeT. Emé Obl! YcrpoiicTBOM mpa3mgHHKa
PYKOBOJMII BEMKHUHA XyJOKHUK U HUKEM HE MPeB30iineHHbINH Mexanuk Jleonapao na Burun. OH 3axyman
BOCCIIaBUTh 30JIOTOH BEK MHpa, KOTOPBIA HACTyHHJ TOCJI€ MHOTHX JIET JKEJIE3HOrO0 BeKa
OITyCTOIINUTENbHBIX BOMH.

Jnst m300pakeHHs >KeNe3HOro BeKa Ky3Helbl moj HabmogenueM Jleonapno na Bunum che- manum
OTPOMHYIO (UTYpy JIEKAIIeTO PhIaps, 3aKOBAaHHOTO B JAThl. A 30JI0TOH BEK JOJDKEH ObLT M300pakaTh
TOJIBII MaJTLYMK, C HOT J0 TOJIOBBI MMOKPBITHIN 30JI0TOW Kpackoi. ITo ObLIT ChIH Oem- HoTo Tiekaps. OTer 3a
JICHbI'U TIPEIOCTABHII €T0 JIJIsl YBECEJIEHUS repIiora.

B pasrap mpa3zgHuuyHOrO Becenbs B 3aj] BBE3NM IOBEP)KEHHOTO philaps. M3 ero upesa BbI- mIEN «
30JI0TOM MaJIBYMK» C KPBUIbSIMU U JaBPOBOM BETBBIO B pyke. MCIyraHHO OH CMOTpEN Ha OKpYXKaroIluX,
MIPOU3HOCS 3ay4YE€HHOE NPHUBETCTBUE repuory. IIpasgHuk He yAamoch AOBECTH OO KOHIA, IOTOMY 4TO
BHe3amHo 3a0oiena skeHa repiora. I'octu pazbexanmuch. [loracom orau. O MaabuuKe, KOHEYHO, 3a0bUIH.
OH ocTancs oAuH, B OTPOMHOM XOJIOJHOM TOIyTEMHOM 3aie. Jlume Ha cienyromuii neas Jleonapao ga
Bunun yBuzen ero B T€MHOM yriry. PeOeHOK Aposkal U kanoOHO Tuiakail. JleoHap/io 3aKkyTai ero B IUiail,
oTHEC K ceOe TOMOH M TpH IHS yXaKMBaJl 32 HUM, IBITAsCh cnacTh. Ho Ha 4eTBEPTHIA JEHb MaJIbUMK
yMmep. [Ipomu Beka. Mctopus «30- JIOTOrO Majb4MKay, CBSI3aHHAS C UIMEHEM BEJIMKOTO XYAO0XHUKA, HE
Obuta 3a0bITa. A TPUYWHA €ro THOeNH JONroe BpeMs OCTaBajach HEMOHSATHOW M BHI3BIBAIA pPa3HBIE
TOJIKOBaHUSI.



I[eMOHCTpaHHOHHLIe OIIBITHI

«Hapymenne kpoBooOpaIieHus pH HAJIOKESHHIH KTy Ta»
Lens paboTHI: HCCIIEAOBATH TEPMOPETYIISATOPHYIO (DYHKIHUIO KPOBH U I0Ka3aTh HETATHB- HOE BIMSHUE
MEePETsHKKM Ha TKAHW M OPraHbl, IOCTPOUTH rpadUK 3aBUCUMOCTU TEMIIEPATYPhl KOKHBIX ITOKPOBOB OT
MIPOJOJDKATEILHOCTH HAJIOKEHUS ITEPETKKU.

[ ™ Daram
TeMNepaTYP.

Puc. 16. Cxema skcriepuMeHTalbHOM ycTaHOBKU. HanmoskeHne nepeTskku

O06opyoBaHUE ¥ MaTEPUAIIBI:

1. TlopraTHBHBI KOMIIBIOTED

2. JlaTuuK TeMreparypbl

3. IIpounas (cypoBast) HUTh JTMHOH 0Ko10 40—60 cMm.
[ToaroroBka sKCHiepUMEHTA!

1. 3axBaTure maTunK JIBYMS MTATBIIaMHU TaK, YTOOBI TPUMEPHO Ha JUIMHE B 2 CM OH COTIPHKA- CAJICS C
KOJXKEH.

2. Tloncoemuuure naruuky k [K. Bkmounre u 3anycrure nporpammy Releon Lite.

3. B nporpamMme yCTaHOBHTE TIapaMeTpbl M3MEPEHHIA, OTKPHIB OKHO HACTPOEK IIPH TIOMOIIM KHOMKH
«Hacrtpoiika» .

Yacrora: 10 3amepos/c. 3amepni:5000.

IIpoBeneHue sKcrIEpUMEHTA

1. TpucTynaiite K BHINOIHEHUIO OMBITA, MOKA BAIIH IAJIbIBI CBOOOIHEL.

2. HauunaiiTe perucTpanuioo JaHHbIX. Jlug 5Toro Haxkmure KHONKy «CTapr» Ha HaHEIM
urcTpymenToB [1K. TTokasaHust 1aTYUKOB OyIyT OTOOpaKaThCs HA SKpaHe B BHIE rpaduka.

3. 3anuceiBaiiTe nanHble He MeHee 30 c.

4. He npexpamas 3amyucH JaHHBIX, OBICTPO M Tyro oOMOTAaiiTe nBa mambla (KasKIblil OTHENb- HO!)
HUTKO.

5. llponomkaiite 3amuch, OTMedas BHENIHME TPHM3HAKM HApyNIEHHs KpOBOOOpamieHus (Io-
KpacHEHHe, a 3aTeM H MIOCHHEHNE TIOKPOBOB, CHIDKEHIE YyBCTBUTEIBHOCTH), HE 601ee 7—10 MuHYT.
6. He npekpamas 3anucu JaHHbIX, ObICTPO CHUMMTE HUTKY.

7. Jloxmurech CTaOWIM3aLMM TIOKA3aHMN JaT4MKa M OCTAHOBHTE PETUCTPALMIO, HAKaB KHOIKY
«Cromy» Ha maHeIu HHCTPYMEHTOB.

8. COXpaHI/ITC IOJTYYCHHBIC PE3YJIbTAThI, HA’)KaB KHOIIKY «COXpaHI/ITB»
Ananmus PE3yJIbTAaTOB 3KCIICPUMCHTA

1. PaccmoTtpute rpadMk ¥ CpaBHHTE TEMIIEPATYPy B HAdYaje ONbITa C MUHUMAIILHOM TEMIIE- PaTypoi,
MOJYYEHHOW B XOJI€ UBMEPEHUH, U C TEMIIEPATYPOU B KOHLIE OIIbITA.



2. OrMeTbTe Ha rpaduKe MOMEHTBI HAIOKEHUS U CHATHS IEPETIKKH

3. IMoyeMy NOHMKAETCS TEMIEPATypa U30JIMPOBAHHBIX MEPETSKKOM ManbIes?

4. Tlouemy TmOCIE€ BOCCTAHOBJIEHMS HOPMAIBLHOTO KPOBOCHAOXEHMsI TEMIIEpAaTypa MHalbLEB
HECKOJIBKO BO3PACTAET MO CPABHEHHUIO C HAYaTbHOW?

5. Koxa 4enoBeka 0OMIBHO CHabXeHa KPOBEHOCHBIMM COCYJaMH. MHOIHME KamMIUISAPhl 00- pa3yroT
NEeTJIM W aHaCTaMO3bl, IO3BOAIOINNUE MCEHATH KOJMYCCTBO KPOBH, IPOTCKAIOIMUEC UYEPE3 KOKHBIC
KanmuJIApBL. HpI/I CYKE€HUHU 3TUX COCYAOB YMCHBIIACTCA TCIIOOTAa4a. HpI/I HX pacCliv- pEHUM BBIIACICHUC

Teria yBeauunBaeTcsi. KpomMe Toro KpoBb B OOJIBIIIOM KOJMYECTBE MPOTE- KACT Yepe3 MOTOBBIC JKEJIC3bI.
(cmatig )

«BolenurenbHas U TEPMOPETYISITOPHAST (GYHKIIUS KOXKID

Lens paboThl: HCClIeNOBaTh TEPMOPETYISATOPHYIO H BBIACIUTEIbHYIO (PYHKIIUIO KOXKH, BBI- SIBUTh
3aBUCUMOCTb HHTEHCUBHOCTHU IIOTOOTAEIECHUS OT TEMIIEPATYPhl OKPYKAIOILEH CPEIbIL.

Laranx
TOMNOPATYPo

MnacTweonsn

Rarow naxer

BATHOCTH

Puc. 17. Cxema 3KcriepuMEHTAIEHON YCTAHOBKH TEPMOPETYIISIIIAN KOXKHA

ObopynoBaHue U MaTepUabL:

1. TIK (mepcoHanbHBINA KOMITBIOTED)

2. JlaT4uK TeMIMeparyphl , JaTYUK BIAKHOCTH

3. Pe31HOBOE KOJIBLO

4. T'epMeTHYHBIN TPO3PaYHBIH IIACTUKOBBIH TTAKET
5. Hacronbnas namna

[ToaroroBka 3kciepuMeHTa

1. CobepuTe ycTaHOBKY OIBITA 110 TIPUBEAEHHOMN CXEME.
2. MMoncoeauuure natTumku K 11K,

3. Brumouute u 3amycTute rporpammy Ha ITK.

4. B nporpaMme yCTaHOBHUTE ITAPAMETPhI H3MEPEHHIA.

IIpoBenenue sxkcriepumMeHTa
1. Hauumaiite peructpanuio qaHnbIx. s 5T0ro HaxxMure KHONKy «CTapT» Ha maHenu
nHCTpyMeHTOB. [loka3aHus JaT4nKoB OyIyT 0TOOpaXXaThCsl HA SKpaHe B BUJE Ipaduka.

2. HanenpTe makeT ¢ qaryukaMu Ha KUCTh PYKH U 3aKPEIIUTE €0 B 00J1acTH 3aIIACThS C 10~ MOIIBIO
PE3UHOBOT'O KOJIBLIA.

3. 3anuceIBaiiTe NaHHbBIE B TeUueHHE 5—6 MHUHYT.

4. OcraHoBHUTE PETUCTPALUIO, HAKAB KHOMKY «CTOM» HA MAHETM HHCTPYMEHTOB U COXPAaHHU- T€
JIaHHBIE OIIBITA.



5. Cuumure maker ¢ jaj0HU, U3BIEKUTE JATIYUKH.
6. BosbMure Jpyroii makeT U CHOBa COOEPUTE YCTAHOBKY.
7. BEINOTHUTE HOBBIH OIBIT (C TEMH kK€ MapaMeTPaMH).

8. Hauwmmaiite peructpanmio gaHHbiX. s 3Toro HaxkwmuTe KHONKy «CTapT» Ha TaHeNIH
nHCTpyMeHTOB. [lokazaHus maTankoB OyQyT 0OTOOpakaThCs Ha IKpaHe B BUAE rpaduka.

9. HazenbTe maker ¢ 1aTYMKaMU Ha KUCTh PyKH U 3aKPENUTE €0 B 00JIACTH 3aISCThs C M0~ MOLIBIO
PE3MHOBOIO KOJblIa WM MIHYpKa. BimrounTe namny U noABUHBTE €€ K MakeTy. BenuTe 3anuch NaHHBIX B
TeyeHue 5—06 MUHYT.

10. OcranoBure perucrpanuio, Haxap KHONKY «CTOI» Ha MaHEIH HHCTPYMEHTOB.
11. Coxpanure mosTy4eHHbIE PE3YIIBTATHI, HAXKaB KHOMKY «COXPaHHUTb.
AHanu3 pe3yspTaToB SKCIEPUMEHTA

1. Orkpoiite daiin nepsoro skcrepumenta. CpaBHUTE TEMIIEPATYPY U BIAKHOCThL B HAYAIIE U B
KOHIIE OIbITA.

2. Otxkpoiite Qaiin BToporo skcnepumenTa. CpaBHUTE TEMIIEPATYPY U BIAKHOCTh B HA4alle U B
KOHIIE OTIbITA.

3. CpaBHHTE BIQKHOCTH B KOHIE IEPBOTO U BTOPOTO OIBITOB

AHanu3 pe3ysbTaToB ONbITa

1. Paccmotpute rpaduk ¥ cpaBHUTE TEMIIEPATYpy U BIaXHOCTH B HadaJle U B KOHIIE ONbITa. 3adUKCUPYHTE
BPEMCHHOMU IIEPHO/, B XOJ€ KOTOPOT'O IMPOU30ILIA MAKCUMAJIbHBIC U3MCHCHHUS.

Bompocsr:

1. Touemy MOBBIIAETCS TEMIIEPATYPA B TIAKETE B XOJI€ IKCTIEPUMEHTA?

2. TloueMy MOBBINIAETCS BIAKHOCTD B MAKETE?

3. TloyeMy BO BTOPOM OMBITE BIAKHOCTh YBEIUYMIIACH OBICTPEE M OCTHIJIA HOJIEE BHICOKO- I'O
3Ha4eHH, YEM B IIEPBOM OIIbITE?

4. Tlouemy JETHSAS O/IEXK A IENAETCA M3 HATYPAIbHBIX, @ HE CAHTETUIECKUX TKaHEH?

nomMmoulb YHYUTENIO

PeweHue 3aday

A 3HaeTe N1 Bbl, CKONbKO Tenna obpasyeTcs B Tene yenoseka 3a oauH Yac? CTonbKo,
YTO XBATUT, YTOObI BCKUNSATUTL 1 N1 neasiHon BoAbl. M ecnmn 6bl TENO BMECTO KOXM Obifo
MOKPbITO HEMPOHWLUAEMbIM ANd Tenna dhyTaspoM, TO YxXe Yepes yac TemnepaTypa Tena
noaHsnack 66l NpUMepHO Ha 1,5 rpaayca, a YacoB Yepes COPOK AOCTUrNa Obl TOUKU KK-
neHust Boabl. Bo BpeMs Taxxenon dusnyeckon paboTsl 06pa3oBaHue Tenna yBenMumBa-
eTCs elle B HeCKOSIbKO pas.

N BCE e TemnepaTypa Tena He MeHsieTca. Korga roBopsiT 0 Temnepartype Tena, UMeloT B
BMAY TEMNEPATYPY BHYTPEHHMX 06N1aCTEN TENA, T. €. TKAHEN, Nexalumx rnyéxe 2,5 cm
Mo NMOBEPXHOCTBIO KOXMK. Y YesnoBeka TemnepaTypa NOBEPXHOCTU KOXW HEOAMHAKOBA
Ha pa3nn4HbIX yyacTkax. CamMasi HU3Kas TemnepaTypa y Koxu kucten n cton (28,5°C), a
camas BblCOKasi B 0611aCTu weun. BHYyTpy neyeHu, rae npoTeKkalT OKUCAUTENbHbIE Npo-
Lleccobl, TeMnepaTypa gocturaet 39 °C.

Y 300poBOro Yyenoseka oHa 06bl4HO paBHa 36,5—37°C. EE€ nosbiweHue Boiwe 43°C u
nagaeHne Hmxke 25 °C cMepTenbHbl. Takoe MOCTOSIHCTBO TeMMNepaTypbl Tena NoAAEpXUBa-
€TCA NOYTU UCKIOYUTENIBHO NYTEM perynsummn OTAaumn Tenna yepes Koxy. Beab oHa
HENoCpeaCTBEHHO KOHTAKTUPYET C BHELWIHEW CpedoW, CrefoBaTenbHO, PErMCTPUPYET Ha
BCE MU3MEHEHWsI TeMnepaTypbl.

CoBOKYMHOCTb (DM3MONIOrMYECKMX PeaKLmMii opraHu3Ma, 06ecneymBaoLLmx NOCTOSHCTBO
TemMnepaTypbl TENa Ha3blBAaETCS TEPMOPEryNsUMNEN.




B kakoMm cnyyae B opraHu3Me BblpabaTbiBaeTcs Tenno? (NpuéM MUy, MblleyHas
paboTa)

Kakune UCTOYHUKM Tenna UMelTcs B opraHusme yenoseka? (MuTaTenbHble BellecTsa
(6enku, xupbl, yrnesogbl), KOTopble Npu paclienneHnm (rmaponamnse ¢ ydactmem dep-
MEHTOB — OMONOrMYecKmnx KaTanuM3aTopoB) BbIAENSOT Temaio (MPOTeKalT 3K30TepMuye-
CKMe peakumm), KpoOMe TOro, eCTb akTUBHbIE TKaHW — NeYeHb, MbILLbl.)

3amganus:

1. A teneps nonpoGyiite 00BACHUTH ONbIT KokTopa Y. Briarjena, nposenenusiii B Arriuun 6osee 200
ner Hazal. Bmecte ¢ HeCKONBKMMH JpY3bsMH M cO0akod mpoBed 45 MHHYT B CyXOH Kamepe mnpu
Temrneparype +126° C 6e3 mocneacTBUid Ui 310pOBbs. B TO ke BpeMst KyCOK Msi- ca, B3SITBI B Kamepy,
OKa3aycs CBApEHHBIM, a XOJIOAHAS BOJA, UCIIAPEHHIO KOTOPOU MpEenAT- CTBOBAJ CIIOM Macia, Harpenach
710 KUIICHUSL.

[Ipu mucmapeHnn Temio TepseTcs ¢ MOBEPXHOCTH Tella B IMPOIECCEe MPEBpAIIeHUsT BOJBI B BOJSHOM
map. Ha ucnapenne Ir Boawl 3aTpaunBaercs 2, 45k Temma. TermmooTnada myTeM Wc- TApeHHS IOTa
MIPOMCXOAUT HETPEPHIBHO B BUJIE HE3aMETHOM Il HAC UCTIApUHBI.

[Tor — BoagHucTas x)unkocth, coaepxkamas 0,1—0,4% xmopucToro Harpwusl, JakTaTa Ha- TPUS H
MoueBHUHBL. OH 00pa3yeTcs U3 TKAaHEBOW YKHKOCTH.

VY 4enoBeka MOTOOTAEIICHUE HAUMHAETCS TOT'1a, KOT/Ia TeMieparypa nogaumaercs Boime 36,7°C. [Ipu
HOPMAJTBHBIX YCIIOBHUSIX B CyTKH BbiAensercs 900 mu, HO IpW OYEHb CHIIBHOHM jKape W JOCTAaTOYHOM
CHA0KE€HNH BOJIOU M COJISIMU dTa BEJIMYMHA MOYKET JOCTUraTh 12I1.

2. Tlouemy Ha GOJIBLHOE MECTO WM PaHy MbI HAKJIaIbIBAEM XJIONKOBBI OMHT WIIM BaTy, HO HE MOBA3KY
n3 cuHTeTuku? Ilouemy npu BBICOKOM TeMIepaType B HaTypaJbHOU oaexae jerye apl- waTth? [louemy B
MOPO3HYIO ITOTOAY MBI BBIXOUM Ha YJIHILY B IIEPCTSIHOM CBUTEPE U HATypajib- HOM 1ry0e U BaJieHKax?

3akpernseHne U3y4eHHOro MaTepuana:

Pemenne 3anau:

1. JlelicTBHE anKoros Ha OPraHU3M BBI3BIBAET PACIIMPEHUE cOCY10B. Kakoi uenoBek Tpes- Bblii nim
IbSIHBIH, ObICTpee 3aMEP3HET Ha MOpo3e?



2. Horu B TecHOM 00yBH 3UMOI 3aMEP3aIOT, a JIETOM CHIILHO HarpesaroTcst. OObICHUTE T10- YeMy?
3. TToueMy BpesHO TYTO 3aTArUBAThCS PEMHEM M HOCUTh TECHYIO 00YBb?

4. Yenosek B yMEPEHHOM KJIMMATe€ HOCHT OJEXKIy COOTBETCTBEHHO moroge. OIHAKO KUTEIn
Cpenaeit A3un B caMylo apKylo MOTOMY XOIAT B TEIUIBIX BaTHBIX Xanarax. /laiite oObpsicHeHHE STOMY
SIBJICHUIO.

3ananus B popmate ['MA, BIIP

1.YcTaHOBHTE COOTBETCTBUE MEXy NPH3HAKOM M CIIOEM KOXKH, JUI KOTOPOTO OH Xapak- TEpeH.
JJist 3TOro K KaKIOMY 3JIEMEHTY MEPBOTO CTOJIONA MOA0CPUTE MO3UIHI0 M3 BTO- POTO CTOJIOIA.
Brmmure B Tabnuy nudpsl BBIOpaHHBIX OTBETOB.

IMMPU3HAK CJIOU KOXHU
A) pacoI0XKeHbI pelenTOphI 1) smmaepmuc
B) pacmomosxeHsI callbHBIE U TIOTOBBIE JKEJIE3BI 2) nepma

B) npu yneTpaduoneToBomM 00IydeHHH B KIET-
KaX CHHTE3UPYEeTCs MEeJIaHUH

I') k7IeTKM MOCTOSHHO CIYIIMBAIOTCS U OOHOB-
JSTFOTCS

J1) cioit mpoHN3aH MHOTOYNCIEHHBIMHI KPOBE-
HOCHBIMH Y JINM()aTHICSCKUMHU
cocyaaMu

OtseT: 2,2, 1, 1. 2.

2.Kakyio ¢pyHKIHIO BBIIOJHIET HUTMEHT METaHUH, 00pa3yIoIuiicsa B KOKe yenoBeka?
1) ykpenisier ki1eTku Koxku

2) 3aluIaeT OpraHu3M OT YIbTPahHONeTOBOTO H3MyUeHHS

3) cnoco6CeTByeT COXpaHEHHIO Tellla OPraHu3MOM

4) ciy’kuT pe3epBHBIM MUTATENLHBIM BEIIECTBOM IS KJIETOK KOKH
Ortser: 2.

3 . Kakyio ()yHKIIHIO BBIMOIHSIET CTPYKTYpa KOXKH, 0003HAUCHHAs Ha PUCYHKE 110 OyK- BOi A?
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1) nogHuMaeT BOMOC

2) NpUAAET MPOYHOCTb KOXeE

3) BblgensieT not

4) BOCMPUHMMAET BHELLHWE Pa3apaXxunTenm

OtBeT: 1.

JlabopaTopHbie paboTHI

®U3NOJIOTHS PACTEHUI

JlabopatopHas pabora No 1.

«3aBUCUMOCTH TPaHCTIMpALMY U TEMIIEPATYPHI OT IJIOLIan

MOBEPXHOCTH JIUCThEB» TeopeTudeckas 4acThb

Hcnapenue BOABI pacTeHHEM MpejncTaBisier coboil (usnyeckuii mporecc, Tak Kak NMPH 3TOM B
MEXKJIETOUHHKAX JIMCTHEB BOJA EPEXOIUT B TAPOOOpa3HOE COCTOSIHUE, M 3aTeM 00pa30- BaBLIMICS map
yepe3 yctbula AUGGYyHIUPYET B OKpysKarollee MmpocTpaHcTBo. OIHAKO Hchape- HHE BOABI — 3TO H
CIIOKHBIN (PU3HOIOTUYECKHUH MpolLiece, HOCKOJIbKY OH CBA3aH ¢ aHATOMHUYE- CKUMH U (PU3HOJIOTHYECKUMHU
0COOEHHOCTSIMH PAaCTEHUH, I03TOMY B OTJIMYKE OT (PU3NIECKOT0, (PU3NOTIOIHIECKUI POLIECC UCIIApEHUS
pacTeHreM BOJbI M Ha3BaH TPAHCIIUPALUS Y PACTEHUH .

VY pacTeHnii TpaHCIIMpaIUs 3aBUCHT:

¢ OT KOJIMYECTBA U Pa3MePOB MPOBOISAIINX COCY/IOB;

* OT IUIOLIAa¥ JIMCTOBOM IIACTHHKH;

® OT YHuClIa YCTHHUII;

¢ OT TOJIIUHBI KyTUKYJIbI;

® OT COCTOSIHHUS KOJUIOMZIOB ITPOTOILIA3MBI;

¢ OT KOHIEHTPALUU KIETOYHOT'O COKA U APYTUX IIPUYUH.

Bopa nepenBuraercst BBepX Mo cTedII0, Tak KaK B Pe3yNbTaTe TPAHCIUPAIMU B KIETKaX JIM- CThCB
BO3HHMKAET COCYIas CHJIa, KOTopas Tmepenaéress OT HUX JI0 KOPHEBBIX BOJIOCKOB KOPHS, TOTJIONIAIOIINX
BOJIy W3 TMOYBHL. EcCiM MOMECTHUTHh Cpe3aHHYI0 BETKY WJIM KaKoe-IMOO pacTeHue B COCYJl C BOJOHU, B
TEUCHUE JIOJITOT0 BPEMECHU DPACTEHHE HE COXHET, YTO YyKa3blBaeT Ha MPHUCAChI- Barollee JeHCTBHE
TpaHCIIUPAIUH.

3HadeHNEe TPAHCTIHPAITHH:

® BMECTE C BOAOH 110 PACTEHHIO MEPEIBUTAOTCS MMOCTYIAIOIINE B HETO MUHEPAIbHBIE 3JIe- MEHTHI,

* TpaHCIUPALKs IOHWKAET TEMIIEPATypPy JINCTA M 3alIHUIIACT ero OT Ieperpesa.

Brusiaue (akTopoB BHEIIHEH cpenbl Ha MPOIIECC TPAHCIHUPAIUK U €€ CYTOYHBIA XOJ, BhIpa- KaeTcs
JIECTBHEM CIIEAYIONINX (haKTOPOB:



* BIMSHHUE CBETA
* TeMIlepaTypbl BO3oyXa
* cua BeTpa

® CTCICHb HACBIMICHMS BO3AyXa IMapamMu
BOJbI.
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Puc.19. BHennue ¢gaxktopbl BO3AEHCTBUS Ha TPAHCIIMPALIUIO

BimsiHre (hakTOpOB BHEITHEH cpeapl

® Ha [IpoliecC TPAaHCIMPALUU Yy PACTEHUI

CBer crmocoOCTBYeT OTKPBITHIO YCTBHYHBIX IIENIeH W IMOBBINIAET MPOHHUIIAEMOCTH MPOTO- TIIA3MBI
WCHAPSIONINX KJIETOK JUIA BOJBL. XIJIOPO(QHWIUT IHEPTHYHO TOTIIONIAET COJTHEYHBIE JYYH, YTO IMOBBIIIAET
TeMIepaTypy JUCTa W YCHJIMBAaeT WCIAapeHHe. YBeNHYeHHEe TPAHCIUPAIUU CHH- JKaeT TeMIIepaTrypy
JIUCTa, B PE3yNbTaTe YEero HCIapsIONIue JIUCThs: He meperpeBaroTcs. Jlaxke paccestHHbIN CBET MOBBIIIAET
Tpancnupauuio Ha 30—40% mo cpaBHeHHIO ¢ TpaHcUparuen, uaymei B TemHoTe. (1o manuasiM 100 kB.
CM JIHCTa KYKYpYy3bl HCTIAPSIOT B TEMHOTE 97 MT BOJIBI, HA paccesHHOM — 114 MT, Ha TIPSIMOM COJTHEYHOM
cBeTy —785 wmr.)

Temmeparypa BO3myXa, OKPYXKAaIOIIETO pacTeHHWe, TakXKe, BIMsSeT Ha TpaHcnmpamuio. C 1mo-
BEIIIIEHUEM TEMIIepaTyphbl TPAHCIHPAIS yBEIUYNBACTCS, TaK KaK MPU 3TOM YCIIMUBAIOTCS IBH- KCHHE
MOJIEKYJI BOJBI W CKOPOCTh AU(P(Y3UH BOASHOTO IMapa C IMOBEPXHOCTH KOJUIOMIOB KJI€- TOYHBIX
06004eK.

Cuna BeTpa MOXET UIpaTh JIBOSKYIO POJib B Tpoliecce TpaHcnupanuu. Poiab BeTpa cBOIUT- cs K
3aMeHe BJIaKHBIX CIOEB BO3AyXa HAJ JIMCThSIMH PACTEHHH CYXHMHU, T. €. BETEP BIHIET TOJIBKO Ma BTOPYIO
(hazy TpaHCIHpalMu — BBIXOJ] T1apa M3 MEXKIETOYHUKOB JiMcTa. CUIIBHBIN BETE€p TPEIUIET JIUCThS, YTO
BBI3BIBACT 3aMBbIKaHHE YCTBHYHBIX ILIEJNEH M TEeM CHWXKAeT TpaHCIU- pauuio. Ha TpaHcnmpanuio
OKa3bIBaeT OOJBIIOE BIUSHHUE W CTEMEHb HACHIIEHWS BO3MyXa Ia- paMH BOABIl. YeM OoIbIe CyXOCTb
BO3/TyXa, TEM MHTEHCHBHEE WET MPOIECC TPAHCIUPAITUH, U HA000POT.

Tpancnmparusi — BaXHBIH TTOKa3aTedb >KU3HEAEATEIHHOCTH pacTeHus. Uem Oomblme Tio- manb
MTOBEPXHOCTH JICTHEB, TEM OOJIBIIIE TPAHCIIHPAITHSI.

IIpakTrHyeckas 4acTb

Llenp paGoOTHI: BBIIBUTH 3aBUCHMOCTH TPAHCIMPAIMH W TEMIIEPATyphl OT IUIOMIAIU I10- BEPXHOCTH
JICTHEB.

O06opynoBanwue:

KommnbroTep ¢ mporpaMMHBIM 00ecriedeHIEM

JlaTuuku Temreparypbl U BIQKHOCTH

KomHuaTHOE pacTeHne: MOHCTepa WU eaproHus

YcTaHOBKa TapaMeTpOB U3MEPEHUI:

® 4acToTa — KaXXJIyl CEKyHIYy



¢ 3ameps — 1200

® TUTENBHOCTH —20 MUHYT

[Topsimok mpoBeACHUS PKCIIEPUMEHTA!

1. TloaroToBUTH KOMIBIOTED (IUIAHIIET) /Il HPOBEICHUS OIbITA.

2. ITomecTuTh ABa JINCTA PAaCTCHHUA B IIGJIJ'IO(l)aHOBI:Jﬁ MaKeT, OITYCTUTL B HET'O AaTYUKH, YTO- OBl OHH
HC KaCaJIMChb CTCHOK IAaKETa U JIMCTHCB PACTCHUA. 3aBs3aTh MakeT OCYEBKOIA.

Bentuasiuuonnoe

/ oTBepeTHe

Puc. 20. DxcriepuMeHT HaOMOACHUS TPaHCIUPALUU

3. IIpoBecTy U3MepeHus BIAKHOCTH M TEMIEPATyphl B TedeHue 10—15 MuHyT.
4. BbIHYyTh JaTYMKM U OCTABUTh HAa HEKOTOPOE BPEMS B KOMHATHBIX YCJIOBHSX.

5. TToMecTHTh YETBIPE JIUCTA PACTEHHS B LE/UIO(AHOBBIN MAKET, OMYCTUTh B HETO JATYMKH, YTOOBI
OHH HE KacaJiCh CTEHOK IIaKeTa U JIMCThEB pacTeHHs. 3aBA3aTh TAKeT OCUEBKOM.

6. ITpoBecTr U3MepeHHs BIAXKHOCTH M TEMIIEPATyphl B TeueHue 10—15 MuHyT.

7. Pe3ynbTaThl H3MEPEHNUH 3aIMIINTE B TAONHILY: «3aBUCMMOCTh TPAHCIIMPAIUK U TEMIIEPA- TyPhI OT
TUTOIIA U TIOBEPXHOCTH JINCTHEBY.

s

KomnuectBo

JIUCTHCB
Biaxuocts % Temmneparypa °C

Bpems

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

2 nmcra

4 nucra

Brison:

Tpancnupanysi NpONOpLMOHAIbHA IUIOIIAAM IIOBEPXHOCTH JMCTheB. Yem Oosblie IUIomaib
MTOBEPXHOCTH JIUCTHEB, TEM OOJbINE TpaHCTIUpaLus. MI3MeHeHHns TeMIlepaTypsl He Habmoaa- j1ock. OHa
M3MEHAJIACh B IpefiesiaX MOTPeHOCTH.

CdopmynupyiiTe BEIBOABI 110 Bonpocam. Uto

TaKoe TpaHCIupanus?

Kakoe 3HaueHne uMeeT TpaHCIMpanus Ui KU3HU pacTeHus?

Kak 3aBucHUT BIIa)KHOCTB BO31yXa B IMaKE€TE OT IIJIoMaa MMOBEPXHOCTHU JIUCTHEB?



JlaboparopHas padota Ne 2.

«3mepenne BIaXXKHOCTH U TEMITEPATYPHI B PA3HBIX 30HAX KJIACCa»

Teopernyeckas 4yacTb

MUKpOKIMMaTHYECKHE YCIOBHS CUUTAIOTCS ONArompuATHBIMH JI YelNOBeKa MPU OTHOCH- TEIHHOM
BlaxxHocTH Bo3ayxa 30—70 %. PacrutenbHOCTh, 00jamas OOJIBIIONH HCHAPSIONICH CHOCOOHOCTHIO,
OKa3bIBaeT 3aMETHOE BIUSIHME HA BIAXKHOCTh W TEMIIEpAaTypy BO3/1yXa, BbI3bI- Bas MOJOKUTEIbHBIE
TEIUIOOILIYIIIEHUsT 4enoBeka. [loBBIIIEHHE OTHOCHTENBHOM BIAXKHOCTH BO3[yXa IOYTH Bceraa (3a
UCKJIIOYEHUEM JAHEH C OYECHb BBHICOKUMH TEMIIEpaTypaMH) BOCIIPUHU- MAETCsl YEIOBEKOM KaK HEKOTOpOe
CHIDKEHHUE TeMIreparyphl. Tak, OBBIIIEHNE BIAXHOCTH Ha 15 % Kak ObI IMOHIDKAET TEMIIEpaTypy BO3IyXa
Ha 3,5 °C.

[loBBIeHHAsT BIAQXXHOCTh BO3/AyXa BHYTPHU 3€NEHBIX HACAKICHHWHA 10 CPABHEHHIO C OTKPBI- THIMH
TEPPUTOPHUSIMH OTIMYAETCSI PAaBHOMEPHOCTHIO, HE MMEET PE3KHX KoJeOaHWH, YTO BBI3Ba- HO TEM, UTO
ucrapsonas MOBEPXHOCTh 3€NIeHbIX HAacCaKICHUHU (IepeBbeB, KycTapHHKOB, TpaB) B 20 pa3 um Oomee
MPEBBINIAET 3aHATYI0 OTUMH PACTEHHSMH IUIONa[b. 3€JIEHble HACAXKICHHUs Kak OBl PErylupyroT
BIIQKHOCTB: B TIEPHOJI CYXOCTH PACTCHHS YCWJIMBAIOT HCIApEHWE, TIPU BBI- COKOW BIIAYKHOCTH BOJISHBIC
Mapbl KOHAECHCUPYIOTCS Ha JIUCTHSIX — 00JIee MPOXIIAHBIX MO- BEPXHOCTSX.

Crnenyer OTMETHTh, 4YTO OTHOCHUTENbHAs BJIAXHOCTh B TOpoOJAe, Kak TNPaBWIO, HIKE, YeM B
€CTECTBEHHBIX NPUPOIHBIX YCIOBHSX, YTO SIBIAETCS CIEACTBHEM paJMKAJIbHBIX H3MEHEHHH CBOWCTB
MOJICTUIIAIONIEH MOBEPXHOCTH (KPBIIIH, MOCTOBBIE CIIOCOOCTBYIOT OBICTPOMY yJalle- HUIO C TEPPUTOPHH
ropoaa OCaJIKOB).

[Ipuemsr pa3memnieHnsi 3eJIEHBIX HACAKIEHUH M WX COYETaHUS C OTKPBITBIMH MPOCTPAHCTBA- MH B
3HAYUTETIFHON CTENEHH OMPEeNA0T OTHOCHUTENbHYIO BIAXKHOCTb BO3Ayxa. Hawmmydinme pe3ynbTaThl B
co3naHud KOM(MOpPTHOH O0OCTaHOBKHM JOCTUTAIOTCS TPU UYEPEAOBAHMM JICPEBBEB M KYCTapHHKOB,
pacrnoyiaraéMblX KOMITAKTHBIMA MAacCHBAaMH, C IMOJIIHAMH, UMEIOLUIMMU IUIOTHBINA TpaBsiHON mOKpoB. B
9TOM Cly4ae CYLIECTBYIOLIMI Mepenaj pajiualloHHBIX TEMIEPATyp MEX- Ay OTKPBITBIMU Y4acTKaMH U
3aTeHeHHbIMH TeppuTopusaMu gocturaer 30 °C, a BnaxkHocTh 20 %, 4TO CIIOCOOCTBYET IEPEMEIIECHUIO
BO3yXa.

¢ BuaxHOCTh BO3yXa OKOJIO PacTeHHS OOJBIIE, YeM BAAJH OT HEero, TaKk KakK PacTeHUs WC- MapsIoT

Bofy. IloaTOMy BIIaXKHOCTH BO3/TyXa B JIECY BCET/Ia BBIIIE, YEM B TOPOJIE.

¢ TemmepaTypa OKOJIO pacTeHHUS HIKE, UEM BAAIHU OT HETO.

B ¢msnonormueckom mpoiiecce UCIapeHus BOJBI pacTeHHEM, MOJTyUHBIIEM Ha3BaHUE
«TpaHCIIUpPALKA», YIACTBYIOT JICThS WM XBOs. B mX koxxuie mMmeroTcs cBoeoOpas3HbIe Iefie- BUIHBIE
OTBEPCTUSl — YCTBHIIA, CHOCOOHBIE OTKPBIBATHCA U 3aKPHIBATHCSI M TEM CaMbIM pEryJi- POBaTh MOTEPIO
Boabl. Korma Tpancnupanys HOCTMraeT BEIMYMHBI, NMPEBBINIAIOMIEH MOCTYIUIE- HHE BOJABI M3 IOYBHI,
HacTymaer yBsiaanue. JluTenpHas HexBaTKa BOABI IPUBOAMUT K THOENH pacTeHHH. DTO NPOUCXOANT U3-3a
TOTO, YTO PACTEHHUSI HE MOTYT HAJOJITO 3aKPHITh YCTHHIIA, TAK KaK Yepe3 HUX MOCTYHAeT YTISKUCIIBIA ra3,
a ero OTCYTCTBHE IMPHUBOIUT K YIIEPOTHOMY TOJOJAa- HHUIO, YTO CKA3bIBACTCS HA MUTAHWHA PACTEHUS,
¢dorocuHTe3E.

B xapkoe BpeMs JHS JIUCThS MOTYT BBITJIAIETh MOHUKIIIMMH, a HA YTPO OHU BHOBB YIIPYTHE U CBEKHUE
BCJIE/ICTBUE NEHCTBUA OCMOTHUYECKOTO JaBJIEHUsA, UM Typropa. J[HéM, Korga XUMH4e- CKHe IPOIECCH] B
pacTeHNH TPOTEKAIOT HamOoJiee aKTUBHO, 3TO JaBIICHHE MOCTENEHHO CHWXXa- €TCs, a 32 HOYb, 10 Mepe
TOTO KaK KOpHEBasi CHCTEMa TIOTIOJIHAET 3aIachl BOBI, OHO MOBBIMIA- €TCS. Typrop 3aBUCHT OT MOTOTHBIX
ycnoBuil. B mpoxianHeie M macMypHBIE THH OH BOOOIIE HE MajaeT W BCE YCTHUIIA JUCTHEB OCTAIOTCS
OTKPBITHIMH.

JlepeBo BcacblBaeT BOAY U3 MOYBBI FPOMAJHON KOPHEBOW CHCTEMOW M MPEXAE BCETO MOJO- JIBIMU
KOPHEBBIMH OKOHYAHUSIMH M MHOTOYHCJICHHBIMH KOPHEBBIMH BOJIOCKaMH. Y sOJIOHM 2—3 JeT yxe
umeercst 45 Toic. KopHed. C MPUXOJOM XOJIOJIOB PACTEHUSI COKpAIlalOT BCachblBaHWE BOJBI U3 MOYBHI, a
JUCTBS MPOJOIDKAIOT €€ HCMapeHne, 9TO MPUBOANT K HECOOTBETCTBUIO MEXK-



Iy KOJIMYECTBOM IIOJTy4aeMOM M pacxoayeMon Bobl. JlepeBbs U KyCTapHUKH M30aBIISIFOTCS OT OCHOBHBIX
OpraHOB HCIIApEHHS BJIaTM — OHU cOpPachIBAIOT JUCTBY. VccienoBaHus moKas3biBa- 10T, YTO BCACHIBAHHE
JIEPEBOM BOJBI BO MHOTOM 3aBHUCHUT OT COZAEp>KaHUs B MOYBE KUciopoa. [Ipy yriioTHEHUH MOYBBI PE3KO
COKpaIaercss MPUTOK BOJBI, U OHA YK€ HE IMOCTyNaeT B HamboO- Jiee OTHAICHHBIE M BBICOKHE TOYKHU
pacTeHus1 — JAepPEeBhbs HAYMHAIOT «CYXOBEPIINHUTHY.

CKOpOCTh TEepEeNBIKEHHUS BOIBI B JIEPEBE 3aBHCHUT OT IIPOBOJUMOCTH APEBECHHBI M MOIIHO- CTH
JBUTAaTe]eld BOJHOIO TOKA: TaK, B OJHOM M3 OIBITOB, MocTaBlieHHBIX B [lommockoBbe, y 5—10-neTHux
JIepeBbEB (B 3aBHCUMOCTH OT TIOTOJIHBIX YCJIOBHI) OHA cocTaBisuia Juist 1yoa 60—400 cm/4, nns Tomons
20—400, 6epéznr 80—240, e 5—50 cm/u.

Cua, nBrKymas BOAY BBEpX IO CTBOJY JIMCTBEHHOTO JIepeBa, IOJDKHA ObITh HE MeHee 4 aTM. Ha
kaxzasle 10 M BeicOTH mogsemMa. KopHeBoe naBieHre crmocoOHO MOJHUMATh BOAY IO CTBOITy JepeBa Ha
BbIcOTYy 4—5 M. C paciyckaHueM JIMCThEB OCHOBHBIM JIBUTaTesIeM, MOJHUMA- IOIIUM BOAY MO COCyAaM
JICPEBHEB, CTAHOBUTCSI COCYIIAas CHIa KPOHBI, BOZHUKAIOIIAS 32 CUET MOTEPU BOJIBI JIMCThSIMU (WJIH XBOCH)
B IIPOLIECCE TPAHCIUPALH.

OnuH rekrap HacaKICHUM B TEUEHUE BETreTallMOHHOIO ce30Ha ucnapsier 10 3000 T Bnary, 3a 3TOT &Ke
nepuoa 1 M2 razona ucnapser 500—700 1 Boasl. ExxenneBHO B3pocnas juna ucrna- psiet 0,2 T Bharu,
XOpotIo pa3BuThii Oyk — 10 0,6 T Biaru, a 1 ra cromeTHUX TyO00B — OKOJO 26 T. Exxeromuo 3enéHbie
HacaxaeHus ucnapsotr 20—30 % arMocepHBIX 0CaIKOB, BBINAB- IIUX HA 3aHATYI0O UMH TEPPUTOPHIO.
CpaBHUBasl BIUSHUE PACTCHUM M BOJBI HA TOBBIIMICHUE BJIAXKHOCTH BO3/AyXa, MOXHO C YBEPEHHOCTHIO
CKa3aTh, 4TO | ra MOJHOIICHHBIX PaCTEHUH 3HA- YUTENBHO Jiydiie (moutd B 10 pa3) yBIaKHSET, OCBEXKaeT
BO3/TyX TI0 CPaBHEHHIO C BOJOEMOM TaKOMH Ke IIIOMIa IH.

B 3aBucumocTH OT pa3MepoB W CTPYKTYphl MAacCHBOB 3€JICHBIX HACAKICHHUH BIMAHUE pac-
TUTENIFHOCTH Ha BJIQKHOCTh BO3/yXa paclpOoCTPaHSETCs Ha MPHJIETAoIe HHCONUPYEMbIe OTKPBIThIC
MPOCTPAHCTBA U TMPOSBISETCd Ha paccTosHWMH, B 15—20 pa3 mnpeBhIIIAONIEM BBICOTY PacTeHMH.
[IpoBeaenHbIe UccaeNOBaHUS TO3BOJISIIOT CAENATh BBIBOJ, YTO HA TEPPUTOPHUH, OT- CTOSIIEH OT 3€JICHOTO
maccuBa Ha 500 M, U3-3a BIMAHMUS PACTEHUM OTHOCHUTENIbHAS BIAXKHOCTH MOXET IMPHU OMNPEICICHHBIX
ycnoBusax moBbimarhes Ha 30 %. BrmaxkHOCTH BO3/MyXa yBenWduBa- 10T Aake Hemmpokue 10-meTpoBbie
MOJIOCHI JIPEBECHO-KYCTAPHUKOBOW PaCTHUTEIHHOCTH, KOTO- pble Ha paccrosHur 500 M MOAHUMAIOT
BJIQXKHOCTh Ha 5— 8 % 10 CpaBHEHHUIO C OTKPBITOH MJIOMIA IBIO.

Ecnu npuHATE OTHOCHUTENBHYIO BIaXHOCTh Ha yiuie 10 100 %, To cpenn o3eeHeHHOM 3acTpoilku
oHa coctaBut 116 %, a B KpyImHOM Mapke MoxeT JoxoauTh 10 200 % u Gonee.

HWcnapsist Bnary, moBepXHOCTh JINCTHEB U KYCTAPHUKOB HarpeBaercs. VI3BECTHO, UTO ISl UC- ITapeHUS
1 m Bomer TpebOyercss no 600 kkan Terura. HecrmoxkHBIA pacdeT mMOKa3biBaeT, yTo 1 ra Ay00BOH poimn
nornomaer B cyTkd 15 600 kkan. IMeHHO 3TOT mporecc crocoOCTBYeT MOHIKE- HUIO TEMIIEPaTyphl B
HIKHUX CIIOSIX KPOHBI M mpu3eMHOM ciioe Ha 3—5 °C (o cpaBHEHHUIO ¢ TEMIIEPATypOil OKPYKAIOIIETo
BO3/AyXa). B mpu3zeMHOM cloe€ IUIOTHBIX 3€NEHBIX HACAXKICHUUA OTMeudaeTcs HamboJiee BBICOKAS
OTHOCHUTENbHAS BIAKHOCTh BO3AYXa.

OTHOCUTENbHAS CpeHEMECSYHAsT BIAXKHOCTh BO3/IyXa CPEIH 3elIeHBIX HAaCaXKIICHUH IMapKa BhIIIE Ha
4—9 %, B ckBepe — Ha 3—5 % TO CpaBHEHUWIO C TEPPHUTOPHSIMH MHOTOSTaXKHOM 3acTpoiiku. [laxe
HEeOOIbIIINE YYACTKH BHYTPU-KBAPTAJIHHON 3€JIEHH 3aMETHO CIIOCOOCTBYIOT IMOBBIIIEHHIO OTHOCUTEIHHON
BJIQ)KHOCTH BO3/yXa.

YMeno mpuMeHsis BJIAroJiOOMBBIC PACTCHHS W HCIONB3yS HMX KadyecTBa, HA TEPPUTOPUH C IIO-
BBIIIIEHHOW OTHOCHTENBHOH BIAYKHOCTHIO (BBITIE 70 %) MOCIIEAHIO0 3HAYUTEFHO MOYKHO CHHU- 3UTh.

IIpakTHueckas 4acTb

Lenp paboter: OmpenennTs W CPaBHUTH BIAKHOCTh M TEMIEPaTypy BO3AyXa B KJAcce W OKOJIO
pacreHusl.



O6opynoBanue:

Kommnbrotep ¢ nmporpaMMHBIM 00ec-
MIEYECHUEM;

JaTunku Temneparypsl;

JlaTunky BIaKHOCTH.
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YcTaHOBKA TapaMeTpOB U3MEPCHUI:

® YacToTa 3aMepPOB — KAKIAYIO MUHYTY;

* koauuyecTBo 3amepoB — 900.

3aMepbl TeMIepaTyphbl ¥ BIXKHOCTH MPOU3BOJNTEL HE MCHEe 15 MUHYT.

[opsmok mpoBeneHUs SKCIIEPUMEHTA!
1. oaroToBuTH Ja60pPaTOPHOE 0OOPYIOBAHKE [T IPOBEIEHHS OIBITA.
2. Ha 4 nucra pactenus cnatuummioM (MM Ipyrue pacTeHus) oleTh LeJo(aHoBOi MakeT,

IMOMECTHUTDL Tyda JaTYUKU TEMIIEPATYPhI U BIIAX)KHOCTH, 9TOOBI OHM HE KACAIIUCh CTEHKH ITaKeTa.

3. Hauatk perucTpanuio JaHHbIX TEMIIEPATYPhI B KJIACCE U OKOJIO PACTEHHS B TeUEHHE 15 MUHYT.
4. Cnemuth 32 H3MEHEHUEM TEMIIEPATYPHI Ha DKPAHE.

5. Jlannbie 3amepoB 3aHecTn B TAOIMILY.

6. CoxpaHuTh JaHHBIE OTIBITA.

7. Hauathb perucTpanuio JaHHbIX BIQKHOCTH BO3IyXa B KJIACCE M OKOJIO PACTEHHs B TeueHue 16

MHHYT.

8. Cnenuts 3a U3MeHEHMEM BIAKHOCTH BO3yXa Ha SKpaHe.
9. CoxpaHuth ¥ H3yYUTH rpadUKH.

10. JTanubie 3aMepOB 3aHECTH B TAONMILY.

11. CoxpaHuTh NaHHEIE OIIBITA.

O0paboTka 1 aHaIHU3 Pe3yIbTaTOB:
CpaBHHUTEIBHOE UCCIIEN0BAHIE TEMIIEPATYPhI U BIAXHOCTH BO3/lyXa B KJIACCE U OKOJIO pac- TEHHS.

TemnepaTypa 1 BIa)KHOCTb BO3ayXa (oKoJo 15 yac .)

Bpewms (¢) Temneparypa B Temneparypa oko- | BnaxHocTh BO31aY- Bnaxnocts Bo3ayxa
kiacce (°C) o pacrenus (°C) xa B knacce (%) oxkoo pacrenust (%)
0
300
600
900




BriBoanr:

1. ChopmymupyiiTe BBIBOIBI [0 BOIIPOCAM.

2. Tlouemy OKOJIO pacTeHHs BIAXKHOCTH GoJblle, yeM B Kinacce? Kakoe 3To nMmeeT 3Hade- Hue?

3. ITouemy B Kiacce TeMIEpPaTypa BO3/AyXa MOBBIIAETCS, @ OKOJIO PACTEHHs OHMKAETCS?

¢ Kakyro poss Urparot 3enéHple HacaXeHus B ropoie?

¢ TemmepaTypa B KJlacce BBIIIIe, 4eM oKoJo pacteHus. Co BpeMeHeM TeMIieparypa B Kiacce
YBEIIMINBAETCS, @ OKOJIO PACTEHUST YMEHBIITAETCA.

¢ BrhaxxHOCTB B Ki1acce MEHbIIE, YeM OKoJIo pacTeHus. C TeueHreM BpeMeHH BIaKHOCTh B Kiacce
YMEHBIIIAETCA, @ OKOJIO PACTEHHS YBEIIMIHBACTCA.

JlabopaTtopnas pabora Ne 3.

«I/IcnapeHI/Ie BOJbI JIUCTBAMU A0 H IIOCJIC IIOJIHUBA».

TeopeTuyeckast 4acTb

Bona nHeobxoamma 1S KU3HU JIFO00T0 pacTeHus. PacreHne moiry4aer BOIy TIIaBHBIM 00- pa3oMm u3
nouBsl. HazemHble 4YacTH pacTeHUs, B OCHOBHOM JIUCThSl 4U€pe3 YCTHUIA HCMAPSIOT 3HAYUTEIHHOE
KOJIMYECTBO BOMBI. DBIBaeT, 4TO B XKapKuUE€ 4Yachl THS PacXo]] BOJBl HCIAPEHUEM TMPEBHIMIAET €&
moctymieHne. Torma y pacTeHUs TUCThS yBAfaroT. [Ipu cyxoil mouBe WHTEHCHB- HOCTh HCIAPEHUS
MEHbIIIE, YeM IPHU BIaXKHOM.

Ha uvHTEHCHBHOCTH TIpollecca TpPAHCIHMPAIMA OKa3blBa€T BIUSHHUE BIAXHOCTh TOYBEL. C
YMEHBIIICHHEM BIXKHOCTU TIOYBHI TpaHCHHUpAIMS yMEHbIIaeTcsa. YeM MeHbIIe BOABI B TOYBE, TEM
MEHBIIIE €€ B PaCTEHUHU. Y MEHBIIICHUE COAEPKAHUS BOJBI B PACTUTEIHHOM OPTaHU3ME aB- TOMATUYECKU
CHIDKAET IMPOIIECC TPAHCIIUPAIMH B CHITY YCThUYHOUW U BHEYCTHUYHOU PETYIUPOB- KH.

B nmucThSX BOASHOM Map BBIXOJUT U3 KIIETOK B MEKKIIETHUKH. M3 HUX Yepe3 yCThHIA Tap UCTapseTcs
C TIOBEPXHOCTH JicTa. OTKPBIBAsCh M 3aKPHIBAsICh, YCTHUIIA PETYIUPYIOT UCIape- HUE BOABI JTUCTHSIMHU.
Kakx wu3BecTHO, y OOJNBIIMHCTBA PACTCHHM YCThUIIA HAXOJATCS Ha HIDKHEH MOBEPXHOCTHU JIHUCTA.
CrnenoBaTenbHO, Yy OOJIBIIMHCTBA PACTCHHI BOJAa B OCHOBHOM HMCIApPSETCS HA HIKHEH MMOBEPXHOCTH
JTIUCTOBOM TUTACTHHKH.

KonmuecTBo BOBI, KOTOPOE UCHAPSIOT PACTEHHS, 3aBUCUT OT MHOTHX (akTopoB. B irobom ciryuae
9TO TOYTH BCETJa JOCTATOYHO OOJIBIIOE KOIMYECTBO B TlepecueTe Ha Maccy Tena pacre- Hus. Tak,
HampuMep, Kamycra HCHapseT 3a CyTKH OKOJIO OJHOTO JUTpPa BOAb.. Ha MHTEHCHB- HOCTH HCHAPCHHS
BIIUSIFOT BO3PACT pacTeHUs (MOJIOJIbIC UCIIAPSIOT OOJIBIIE), B TCHU OHO PACTET WM HEeT (B TEHHU MCIIAPCHUE
MEHBIIIE), IYET BETeP WIH HET (B BETPEHYIO MOTOAY UCHapeHne OO0JIbIIEe), JOCTATOYHO BOJBI B ITOYBE MU
HET.

[Ipu mocTaToYHOM KOJTHYECTBE BOJBI Y PACTCHUS YCTHUIIA B JIUCTHAX MOTYT OBITh OTKPBITHI U JTHEM, U
HOYBI0. Y psAla paCTeHUH YCThHUIIA OTKPBIBAIOTCS TOIBKO qHeM. Eciv ske BO/BI B TOYBE HEJOCTATOYHO, TO
pacTeHusl 3aKpHIBAIOT YCTHUIA JaKe AHEM. JIMCThS HEKOTOPBIX PACTEHHUH MO- T'YT CKPYYHMBATHCS TIPU
SIPKOM OCBEIIICHUH, B PE3YJIHTAaTE UCIIAPCHUE TAKKE YMEHBIIIACTCS.

Y pacreHuil, mpoM3pacTAOIIUX B TEIUIBIX BJIAXKHBIX MECTOOOWTAHMSX (HampuMmep, TPOIHU- Kax),
0OBIYHO KpPYIHBIE JTUCTOBBIE IIAacTHHKH. [1l03TOMy Takme pacTeHHs McnapsroT OolbIiie 0OBEMBI BOJBIL.
Ho mockonbKy BOABI B OKPYIKAIOMIEH cpejie TOCTaTOYHO, 3TO HE sBIIsETCSA mpodneMmoi. Jlpyroe memo —
pacTeHusl 3aCyNUIMBBIX MECT OOWTaHHS (HAmpUMep, TOMYMYCTBIHb W MYCTHIHB). Y HHX JIUCTBS JIHOO
MeTKUe, TU00 BUOM3MEHEHBI B KOTIOUKH (KaKTYC) FJIA MSICH- CThIe 00pa30BaHMUs, HAKAIUIMBAIOIINE BOTY
po 3amnac (anod). B 1r000M ciydae Takue JIMCThS HCIIAPSIFOT Majio BOJIBI.

[IpakTnueckas 9acthb

Lens paboThl: BEISICHUTH Kak BIHSIET, TIOJIMB PACTEHHUS Ha KOJMYECTBO UCTIAPSEMO BOJIBI.
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Puc. 21. [lonus pactenus

O6opyroBaHue:

1. KOMIIBIOTEP C IPOrPaMMHBIM 00€ECHIEUEHUEM

2. usmeputensHeiil Matepdeiic

3. JaTuuk TeMmepaTypsl

4. naTuMK BIAXKHOCTH.

VYcTaHOBKa TapaMeTpoOB H3MEPCHUIL:

® YacTOTa — KAKAYIO CEKYHIY;

* 3amepsl — 1000.

IMTopsioK MPOBEACHHS SKCIICPUMEHTA.:

1. Moarorossre KIIK (1 1K) 1715 MpoBeIeHHs OMBITA.

2. Onetpb nemtoQanoBbIii MakeT Ha CNIATU(UILTIOM, TIOMECTHTD Ty/Ia JaTYMKH TEMIIEPATYPhI U

BJIA)KHOCTH U IINIOTHO 3aBA3aTh ITAKCT.

3. HpOBeCTI/I HU3MCPCHUS TCMIICPATYPhI U BIIAX)KHOCTHU, KOT'/Ia 3€MJIA B TOPIIKE C paCTCHUCM CyXas.

4. TIpoaHanM3MpoOBaTh MOJYYEHHBIE TaHHBIE.

5. Monute pactenust, BBUIMB 2 IUTPa BOJIBI.

6. ITpoBecTy H3MePEHHs TEMIIEPATyphl M BIaKHOCTH MOCIIE TIOJIHBA.
7. TlpoaHanM3upoBaTh TOJTy4EHHBIE JAHHBIE.

8. Cnenarb BBIBOEL

O06paboTka U aHATN3 PE3yIbTATOB:

Pe3ynbTaThl H3MEepEeHNH 3aUIITUTE B TAOIHITY

Temmeparypa u BIaXHOCTh BO3/yXa J0 U Mocie moiusa (oxkojo 15 gac .)

Bpewms (c) Temneparypa Temneparypa oko- | BuaxnocTs Bo3nyxa | BiaxHocTh BO3myxa
OKOJIO pacTE€HHUsl | JIO pacTEHMs IOCJI€ | OKOJIO PacTeHUs A0 | OKOJIO pACTEHUS IO-
no ouBa (°C) monuBa (°C) monuBa (%) cire monuBa (%)

0
300
600
900
BriBogbi:

CdopmynupyiiTe BEIBOABI IT0 BOIPOCAM.
1. Kak BiusieT, OB HA MHTEHCUBHOCTH MCTIAPEHMS BOJIbI Y PACTEHUS?




2. 3a4yeM pacTeHMe ucnapser Boy?
3. Uem 06ycnoBieHa HEMPEPLIBHOCTH BOCXOISIIETO TOKA BOJBI Yy PACTEHHIA?
4, B Kakux IpOIECCax KU3HEAEATENLHOCTH PACTEHUH YyUaCTBYET BOJIA?

JlabopaTtopnas padora Ne 4.

TypropHoe coCTOsIHUE KJIETOK
TeopeTuueckast 4acTb

Typrop — HampsbKEHHOE COCTOSHHE KIETOYHOW 000J109Kd. OH 3aBHCHT OT COACPIKAHUS BO- bl B
KJIETKaX. YMEHBIICHHE KOJUYECTBA BOJBI B KJIETKaX BEJET K MOHIKEHUIO Typropa, U B pe- 3yJbTare
3TOTO PACTEHUSI CTAHOBSITCS BSUIBIMU, YBSAIIMMHU.

Ha copepxanun B KiIeTKax BOAbl CKa3bIBACTCS KOHLEHTPALMsS PACTBOPEHHBIX BELIECTB B
OKpyxXkaroied BojHOW cpene. Ilpu KoHIETpanuu cojeid, caxapoB W JPYTHX BEIECTB, PaBHON HX
KOHIIGHTpAaIlMK B ITUTOINIA3€¢ (M30TOHUYECKOW), Typrop TONIEPKHUBAaeTCs Ha (U3MOIOTHIE- CKU
ONTHMATFHOM ypoBHE. [Ipu TOBBINIEHHON KOHIIGHTpAIlMM COJICH (TUIIEPTOHUYECKON) Typ- TOp
ocnabeBaeT, Mpy MOHMWKEHHOW (TUIIOTOHUYCKUOM) — TIOBBIIIACTCS.

Typrop umeet OoIbIIOe 3HAYCHUE I J)KU3HU pacTeHuil. OH ompeAenseT yIpyrocTh KIETOK U TKaHeH
B3POCIBIX PACTEHUM, IPOPOCTKOB, MOAIEPKUBAET JIUCThSI U IPYTUe OpraHbl PACTEHUS B TYPreCUEHTHOM
COCTOSIHAH, ¥ 00€CTIEUNBAET OIPE/IEIICHHOE MOJI0KEHUE B POCTPAHCTBE.

[IpakTuyeckas yactb

[lenb pabOTHI: BBISCHUTH 3aBUCUMOCTH TYPrOPHOTO COCTOSIHUSL OT KOJIMYECTBA BOJI B KIIET- KaX.

OO6opymoBaHre U MaTepraibl: MU(QPOBOH JATIHK DICKTPOIIPOBOIHOCTH, BOJA,

IM pactBop XJIOpUa HATpUs, MPOOUPKH, MTATUB, XMMUICCKUE CTAaKaHbI, (PMIBTPOBAIIbHAS Oymara,
HOK WJIU CKaJIbIENb, TUHEIKA WM [ITAHT €HIIUPKYJIb.

[IpeameTHble cTeka, MpenapoBalbHbIE CTEKJIA, MPENapoBalIbHAs UIJIA, MUHLET, CIUPTOBKA, CIIUYKH,
MUTEeTKa, METHIICHOBBI CHHUN, (QUILTpOBajbHAass OyMara, MHUKPOCKOI, IMPOPOIIEHHBIE CEMEHa WU
JYKOBUITHI ¢ KOPEIIKaMHU.

TexHuka 6e30MacHOCTH:
1. Tlepen HauasoM paGoThl 0CBOOOANTE PaboYee MECTO OT MOCTOPOHHUX MPEIMETOB.

2. Cobmonaiite 0CTOPOKHOCTH TIPU PabOTE C TPENapOBATLHBIMHI UIJIAMH, TIPEAMETHBIMHU U
[IOKPOBHBIMH CTEKIIAMHU BO U30€XKaHUE YKOJIOB U IIOPE30B.

3. He JIOITyCKaWTe MOMaJaHus KpacUTelsd Ha KOXKY, IJ1a3a U OASKIY.
4. Cobmonaiite mpaBmiia paboTHI CO CTUPTOBKOHN BO M30EKaHHE 0KOTOB.

5. Ipucrynaiite k pa6oTe TOJILKO TOra, KOIa YOEUTECh B HCIPABHOCTH MUKPOCKOMNA. Tod- HO
BBITIOJHSNTE YKa3aHUsI YIUTENS TPy paboTe ¢ HUM B OTHOIICHUH TOPSIIKA JeHCTBUH.

6. o oxoHyanuu paboThl IPHUBEAUTE B IOPALOK pabouee MecTo.

[Topsimok mpoBeaeHNS SKCIIEPUMEHTA!

1. U3 maxotu kiayOHS KapTo(ens BEIPEKBTE ABa OJUMHAKOBBIX Opycodka pasMepoM S0X5X5 MM
TOYHO M3MEPHTE UX JITTUHY.

2. TToaroToBpTE ABa XUMHUYECKUX CTaKaHa. B OnuH HajeiTe YUCTYIO BOAY, a BO BTOpo — 1 M
pacTBOp XJOpHUAA HATPH (IOBapeHHAs COJIb).

3. U3MepbTe 31eKTPONPOBOAHOCTE BOJIBI M PACTBOPA MOBAPEHHOI COJIM € TOMOMLIBIO U] - POBOTO
JaTYMKa HIIEKTPOIPOBOAHOCTH.

4. Onun 6pycouek kaprodens (oOpasern 1) momMecTuTe IOMECTHTE B IIPOOUPKY C BOJIOM, a BTOPO#
(oOpazen; 2) — B 1 M pacTBop XJI0puaa HATPHUSL.

3. Yepes 20—30 MuH BBIHBTE OPYCOUYKH U3 TIPOOMPOK U 0OCYINNTE Ha (QUIBLTPOBANBLHOMN Oy- Mare.



4. BeipexnbTe U3 KapTodens TpeTHii 6pycodek Takoro xe pazmepa. OH IOCIyKUT KOHTPOJIb- HbIM
00pa3IoM B BaIlleM OTIBITE.

5. Cpasuure ynpyrocts Tpéx 00pas1oB ¥ pe3yybTaThbl BHECUTE B Ta0JIHUILY.

6. U3MepbTe, a 3aTeM CPaBHUTE JIMHY OPYCOYKOB U PE3y/IbTaThl BHECUTE B TAOIIHILY.

7. Tlo pe3ynbTaTam U3MEPEHH CAENaiTe BBIBO, KAKOM THII PACTBOPA (TUIIOTOHMYECKHIA,
W30TOHUYECKHN, THIIEPTOHNYECKUH ) HAXOAMIICS B KOKI0W MPOOHpPKe.

8. Tlepeneiite comepknMoe MPOOUPOK B JIBA OTAEIBHBIX MAIEHLKUX CTAKaHa U U3MEPHTE
3JIEKTPONPOBOAHOCTE B HUX. JlaHHBIE BHECUTE B TaOIHILy.

9. Io naHHBIM TAGIUIEI PACCUMTANTE U3MEHEHHE JIEKTPOIPOBOIHOCTH B 000UX CITydasX.

Baxno B Hauase paboThl MPOKOHTPOINPOBATH TOYHOCTD U3MEPEHUSI OPYCOUYKOB U3 KITyOHS
KapTodens, 4ToObl B AaJbHEHIIEM pa3indus B [UIMHE ObUIM XOPOILO 3aMETHBI.

Obparute BHUMaHHE!

Crnenyer oOpaTHTh BHUIMaHHE YUYESHHKOB HA TOM, 3a4eM OBbLIT B3AT TPETHH Opycodek kapTo- demns mis
KOHTPOJIsI (OOBEKTHBHOE CPAaBHEHUE TYPTECIIEHTHOTO COCTOSHUS), MOUEMY TPETUi OpycoK ObLT BRIpe3aH
HE cpasy, a TOcCie IMPOBEASHHs OIbITa, Tepel] CaMblM CpaBHEHHEM (YUTO- OBl MPENOTBPATHTH IOTEPIO
Typropa u3-3a BHICBIXaHHSA).

Ecnu B 1IKOJE IOCTATOYHOE KOJUYECTBO IATUYUKOB 3JIEKTPOIPOBOJHOCTH, TO JIaHHBIE IO JJIMHE
00pa3IoB B TaOIWIly HE 3aHOCATCS, IOCKOJIbKY BBIBOJBI O THIIE pacTBOpa MOXKHO cJie- JaTh IO
W3MEHEHHUIO 3JIEKTPONPOBOJHOCTH. B 3TOM ciydyae Bpemsl ombITa MOXHO YMEHBIINTH a0 10 MuH,
JIOCTATOYHBIX JJIs1 HK3MEHEHHUS MoKa3aTessl 3JIEKTPONPOBOAHOCTH. DIEKTPONPOBO/- HOCTh BO3PACTAET MPU
KCIOJIb30BaHUM TUIOTOHMYECKOTO PACTBOPA U YMEHBIIAETCS B PACTBO- PE€ TUIEPTOHUYECKOM, OCTABASICh
HEU3MEHHOU — B U30TOHUYECKOM.

Eciu B mkone HeIOCTaTOYHO AATYMKOB SJIEKTPOMPOBOJHOCTH, TO PEKOMEHAYETCS HCIOJb- 30BaTh
OIMH JaT4YMK B JEMOHCTPAllMOHHOM BapHaHTe, a OCTaJbHbIe YdeHHe OynyT ONpeaessiTh TOJBKO
W3MEHEHHUE YIPYTOCTH U JUIMHBI 00pa3IoB.

[IpencraBieHue pe3ynbTaToOB HAOIIOJCHHH

ITokazarenu Ob6pazerr 1 Oo6paser 2 KonTtpoib

Tun pacteopa TUIIOTOHUYECKUI TUNEPTOHUYECKUI -

W3menenne ynpyroctu

JlnvHa B HavaJie OIbI- 50 50 -
Ta, MM

JlvHa B KOHIIE OIBITA, 50
MM

H3menenne JJIMHBI, MM -

DIEKTPONPOBOIHOCTH
B Hayase ombITa, MKCM

DNEeKTPONPOBOTHOCTh
B KOHIIE onbITa, MKCM

M3mMeHnenue 351eKTpo-
NPOBOJIHOCTH

BriBoanr:

CdopmynupyiiTe BEIBOABI IT0 BOIPOCAM.

1. Ocranuck au NepBbIN U BTOPOH OPYCOYKH B TYPTECIEHTOM COCTOSHUM U MOYeMy?
2. Kak TypropHoe JIaBlIeHHe 3aBUCHT OT KOJIUIECTBA BOJIBI B KJIETKaX?



3. Kak TypropHoe 1aBJieHH€e 3aBUCUT OT KOHIIEHTPALMHU COJIEH B OKpyKarome cpee?

KoHnTponbHbIE BONPOCHL:

1. TloueMy B >KapKHe JIETHUE JHM JIMCThs PA3HBIX PACTEHUH, HAPUMED, OTYPIOB, TOMHUIO- POB,

yBsiAat0T?

Ortser:

® B KapKyIO NIOTOJy YBEIMUMBAETCS HCIIApEHHe, U KIETKH JIUCThEB PACTEHUH TEPSIOT BOAY;

* yMEHbBIIICHHE KOJMYECTBA BOJIbI B KJIIETKAX MPUBONUT K CHUKEHHUIO TYpropa, 4To BeIpaxa- eTcs B
YBSIJIAHUH JINCTHEB.

2.TloueMy yBSIAIOT PACTEHHUS MIPU 3aCOJICHAN MOYB?

Ortger:

® TIpH 3aCOJICHHH ITOYB MOBBIIIAETCS KOHIIEHTPALMS COJICH B OKPY)KAIOILEeH BOJHOM cpenie
CTQHOBHTCS THIIEPTOHHYIECKOH, U BOJIa M3 KOPHEH HAYMHAET ITOCTYIATh B ITOYBY;

* [I0Tepsl BOJBI KOPHSIMHU HAPYIIAET BOCXOISIIUI TOK BOABI [0 BCEMY PAaCTEHHIO, KOTOPE MOCTOSIHHO
TepsieT BOAy Ha (POTOCHHTE3 U TPAHCHUPALIHIO;

* yMEHbBIIICHHE KOJMYECTBA BObI B KJIIETKAX MPUBOJHUT K CHU)KEHHUIO Typropa, YTo BhIpaxka- eTcs B
YBSJIAHUH PACTCHHSI.

3. Bribepure BepHBIil OTBET:

1. Typrop npezncraBisieT coOOM:

a) pa3HOBHIHOCTh OCMOTHYECKOTO JTaBJICHHUS; 0)

pe3ynbTaT IEUCTBUS COCYIINX CHIL,

B) HAINPsDKEHHOE COCTOSTHHE KIIETOYHON 00O0JIOUKH; T)

H3MepsieMbIH YPOBEHb OCMOTHUYECKOTO AaBieHus. OTBET:

B.

JlaboparopHas pabora Ne 5.

3HaueHrne KyTHKYJIBI M IPOOKH B 3aIlIUTE PACTEHHUI OT HCIapEHUs

Teopernyeckas 4acTb

KyTtukyna — 310 6eccTpyKTypHBIN CIIOH, CeKpeTHPYEMBIH SMUAECPMIICOM U TOKpHIBaromuii ero. OH
COCTOUT TJIaBHBIM 00pa3oM U3 BOCKOIIOJIOOHOTO BEIIECTBAa KYTHHA, HETIPOHHIIAEMOTO U BOJBI U T'a30B.
YacTryHas NpOHUIAEMOCTh JUIS HUX KYTHKYJBI B LEIOM OOBACHSIETCSA IPYTMMH €€ KOMIOHEHTaMH.
OOBIYHO YeM OHa TOJIIIE, TEM HIKE WHTEHCHUBHOCTb KYTHKYJISp- HOM TpaHcnupauuu. Ecinu oHa ToHKas,
KaK, HallpuMep, y HEKOTOPBIX MAIOPOTHHUKOB, TO pac- TEHHE MOKET TepsATh depe3 Hee 30—45% Bogpl.
BepxHsisi HOBEpXHOCTh JIMCTHEB ABYAOJIb- HBIX, 0OMydaeMmasl NPSIMBIM COJHEYHBIM CBETOM M OOBIYHO
CUJbHEE, YeM HIXKHSA, 00XyBae- Mas BETPOM, YacTO IIOKpPHITa U OOJE€E TOJICTBIM CIIOEM KYTHKYJIBI.
Bockomnono0Hble KOMIIOHEHTBI 3TOTO CJlos (BKIIOYass W COOCTBEHHO PACTHTENBHBIH BOCK) MOTYT
MIPAKTUYECKU TTOJIHOCTBIO OCTAaHOBHUTH KYTHKYJSIPHYIO TpaHcmupaunutoo. KpoMme TOro, JucTes ¢ TOJICTOH
KyTH- KyJIOW OOBIYHO TJaJKue U OJecTsIue, T. €. OTPaXKaloT OOJbLIE COJIHEYHOT'O M3IYyUYCHUS] U MEHbIIE
HarpeBaroTCsl.

J1y1s BBISICHEHMS 3aIUTHOM POJIM KYTHKYJIbI U MPOOKHU MOKHO B3SITh KIIyOHM KapTodes, 0- KPhIThie
MPOOKOBOW TKaHBIO, U I0JIOKH, IOKPBITHIE KYTHKYJIOH (JIMO0 OJHOJIETHUE U JBYX-
-Tp€XJIeTHHE TO0O0EeTH OJHOr0 BHJAa PAacTeHHWH OJUHAKOBHIE MO Macce). Jlydie BETKH pe3aTh Ha KYCKH
OIIPE/IeICHHOT0 BO3PACTa, OANHAKOBbIE 110 Macce U Mapa)MHOM 3allauBaTh CPE3bIL.

[IpakTuyeckas yactb

Ienp paboThl: BBLSICHUTD POJIb KyTUKYJIBI M IPOOKU B 3aLIMTE OT UCIAPEHUs BOABI C I10- BEPXHOCTH
KOpHE#, mo0eroB u KiIryOHEH.

ObopynoBaHue M Marepuaibl: [1Ba CBEKUX s0J0Ka M JBa KIyOHS KapTodens, Bechl, HOX,
MOJIUATUIICHOBBIE MUIIIEBbIE MMAKEThI, JATYUK OTHOCUTEIHHOM BIIaXKHOCTH BO3yXa.



TexHuka 6€30MaCHOCTH:

1. Iepen Havanom paGoTel 0cBOGOAUTE PabOUEE MECTO OT HOCTOPOHHHX IIPEAMETOB.

2. CobiroaiiTe 0CTOPOKHOCT MPH paboTe ¢ MpenapoBaIbHBIMK UTIIAMH, MPEAMETHBIMU 1
MOKPOBHBIMH CTEKIIAMHU BO U30€KaHUE YKOJIOB U ITOPE30B.

3. He pomyckaiiTe nonaaaHus KpacuTels Ha KOKY, TJ1a3a U OExkKIy.

4. CoGmonaiite npasuiaa paboThl CO CIIUPTOBKON BO M30€KAHHE 0KOTOB.

5. Ipucrynaiite k pa6oTe TONBKO TOr/Ia, KOT/Ia yOEIUTECH B HCIPABHOCTH MUKpockomna. Tod- Ho
BBITOJTHSMTE YKa3aHUsI yUUTEIs [P padoTe ¢ HUM B OTHOIICHHU TOPSIIKa IEHCTBUI.

6. Io okoHYaHuK pabOTHI MPUBEUTE B HOPSAIOK paboUee MECTO.

[Mopsaox mpoBeAeHHs SKCIIEPUMEHTA:

Bosbpmute 110 Ba MpUMEPHO OJIMHAKOBBIX 10 Macce KiryOHs kapTodens u somoxa. 1o on- HoMy w3
HHUX OYUCTHTEC, TO €CTh CHUMHUTEC clon HOKpOBHOfI TKAaHU HOXKOM.

I/I3MCpI)TC C IIOMOIIIBIO HI/I(I)pOBOFO JaT4yrKa BJIaXXKHOCTH BO3/1yXa B IIOMCHICHHNH. Buecure JaHHBIEC O
BJI&KHOCTH B Ha4ajie ONbITa B TAONUILy (OXMHAKOBas U1 BCEX 00pasLoB).

PackpoiiTe MOIMATUIICHOBBIH ITAKET U IOMECTUTE B HETO TEPBhI 00pa3el] U BKIFOYCHHBIN U(POBOT
JTATYNK OTHOCUTEIHHOHN BIIAXXKHOCTH BO3JIyXa.

3aKkpoiiTe MakeT ¥ BBIaBUTE M3 HETO BO3MyX, & 3aTEM repMETU3HUPYHTE MMaKeT, IIepeBsI3aB ero
PE3WHKOM, IIITaraToM MM CKOTYEM.

UYepes 5 MUH OTMETHTE NIOKa3aHUsI JaTYMKa U BHECUTE UX B Tabnuily. [loBTopuTe

myHKTBI NeNe 3—5 11 ocTanbHBIX 00pa3LoB.

PaccuaunraiiTe Ha CKOJIBKO MPOIIEHTOB BO3pPOCa OTHOCUTEIbHAS BIAYKHOCTh BO3/IyXa B KaXK- JIOM IaKeTe.

O6parute BHIMaHUE!

Ecan xonnaecTtBO JaTYUKOB IMO3BOJIACT, MOXKHO CACIATh USMECPCHUA OJJHOBPEMCHHO BO BCEX YETBIPEX
nakerax. Eciy JaT4MKOB HEMHOTO, TO HENecO00pa3HO Pa3/IeNIUTh Kilacc Ha TPYII- Ikl 10 4—35 denoBek Ha
BpeMs padOTHI.

[IpencraBieHue pe3ynbTaToOB HAOIIOCHHH

HUccnenyemsbie oOpas-

1B OTHOCHTEIIbHAS BJIAXXHOCTh BO3ayXa

B Ha4YaJIC OIIbITA, MM. B KOHIIC OITbITa, MM.PT. U3MCHCHUC, %
pT.CT. CT.

OuuteHHoe 10710K0

OuuIIeHHbIN KapTo-
tenp

Heouumennoe s1010K0

Heouniennsiii kapto-
tenn

BriBonnr:

CdopmynupyiitTe BBIBOABI IO BOIIPOCAM.

1. Kakoe 3HaueHHe UMEIOT KyTHKYJIa M IPOOKA B UCTIAPEHUH BOJIbBI pacTEHHEM?

2. Kakas oKpoBHas TKaHb B OOJIbIIEH CTENEHH BIMSET HA MCTIAPEHUE BOJBI paCTEHHEM?



JlabopaTopnas pabora Ne 6

OO0HapyXeHe HUTPATOB B JINUCTHIX

TeopeTnueckas yactb

A3zoTr umeer OoJbIIOE 3HAYCHHE B KM3HHM pacTeHHWi. OH BXOOUT B COCTaB OCJIKOBBIX Be- IIECTB,
JUMOUIOB, HYKIEHHOBBIX KHCJIOT, XJIOpOGWIIIa M APYTUX BAXKHBIX OPTaHUYECKHX CO- €IMHEHUH. A30T
MOCTYIaeT W3 IIOYBHI B OCHOBHOM B BHE HHUTPAToB M coiieil amMmMmoHusA. CoNM a30THOW KHCIIOTHI
(EUTpaThI), MOCTyNasi B KOPHU PAcTEHUI, BOCCTAHABIMBAIOTCA B KMUBBIX KJIET- Kax KOPHS 0 aMMHaKa H,
CBA3BIBAsSICh C KCTOKHCJIOTaMH, 06pa3y10T AMHWHOKHCIIOTBI, KOTOPLIC 3aTEM MOTYT HCIIOJIbB30BaTbCA Ha
nocrpoenue 0enkoB. OJHAKO YacTh HUTPATOB C BOJHBIM TO- KOM MOXET IOJHUMAThCS B JIMCThsi. B
JUCTBSIX TPOUCXOJIUT (POTOXUMHUYECKOE BOCCTAHOBIIGHHE HHUTPATOB M JIeJbHEWIEe €ro BKIIOUEHHE B
CHUHTETUYECKHE TIPOIIECCHI.

OnbIT TpeOyeT moarotoBku. [looBHMHY MOOEroB 3a JieHb 10 MPOBEACHHS PabOThl HEOOXOAM- MO
cpe3aTh (JIMIIUTH KOPHEBOT'O NHTAHHMSA) M TOCTaBUTh B BOMY Ha CBETY (I (UTOXUMHYECKO- TO
BOCCTAHOBJICHUSI HUTPATOB). BTOPYIO MOJIOBHHY MOOETOB CPE3aI0T HEITOCPEACTBEHHO MEPE]] OTBITOM.

[IpakTuueckas 4acthb

Llenp paboThl: OOHAPYKUTh HHUTPATHl B JIUCTHSIX PACTCHHHA M OIPENSIHTh HCTOYHHK UX TII0-
CTYILJICHUS.

O6opynoBaHHe W MarepHalbl: MOOErW KOMHATHBIX pacTeHuil (Oallb3aMHHA, CHUHTOHHUY- Ma WU
OBICTPOPACTYIIMX BHUIIOB ceMeiiCTBa KOMMEIMHOBBIE — TpPaJIeCKaHIINU, 3€0PUHBI, CET- Kpea3uH), CTyIKa
C TIECTHKOM, HOXXHHUIIBI, BOPOHKA, MapJisi WM OWHT, XMMHYECKUI cTakaH Ha 50 M, MUppPOBOMA JaTUHK
KOHIICHTPAIIMHA UOHOB, 3JIEKTPO HUTPAT-aHHOHOB, DJIEKTPO/] CPaBHE- HUSI.

TexHuka 6€30MaCHOCTH:

1. Tlepen HauasoM paGoThl 0CBOOOANTE PabOYEEe MECTO OT MOCTOPOHHUX HPEIMETOB.

2. CobGmroaaiiTe 0CTOPOKHOCTh MPH paboTe ¢ MPENapoBalbHEIMK MIJIAMH, IPEAMETHBIMU U
MTOKPOBHBIMH CTEKJIaMHU BO M30€KaHHE YKOJIOB U TIOPE30B.

3. He monyckaiite nonagaHus KpacMTeNs Ha KOXKY, IJ1a3a M OJEKILY.

4. Cobmopaiite mpaBuIa paboTHI CO CIUPTOBKOM BO M30€KaHUE 0KOTOB.

5. IIpucrymnaiite k paboTe TOIBLKO TOr/a, KOraa yOeIUTeCh B MCIIPABHOCTH MUKpOcKomna. Tod- HO
BBITIONHSATE YKa3aHUsI YIUTENA TP paboTe ¢ HUM B OTHOIICHUH TOPSIIKA JeHCTBUH.

6. o oxoHyaHuu paboOTHI MPUBEUTE B HOPSAIOK pabodee MeCTo.

[Topsiiok mpoBeeHHS SKCIIEPUMEHTA!

1. Otnenute nMuMCTHS OT MOGETOB, a 3aTEM C TIOMOMILIO HOKA HA MOJJIOHE WM CHELUATLHON TOMIEUKe
MEJIKO TOPEXbTE JINCTOBBIE TUTACTHHKH M YEPEIIKH CBEXECPE3aHHOTO PAaCTeHHS TaK, YTOOBI 3aI0JHUTh
CTYIIKY Ha JBE TPETU.

2. Pasmennte 06pasel B CTyNKE [0 KAMIMIEOOpa3HOM MacChl.

3. V710%kuTe KycoK MapJiu, CIIOKEHHBIH BJIBOE Ha BOPOHKY, YCTAHOBJICHHYIO HAJl CTAKAHOM.

4. TlepenecuTe KalIUIly Ha MapJIiO M OTOKMHTE €€, COOpaB «y3eJIKOM» YeThIPe KOHIa Map-

M.

5. Eciu cnoii pacTUTENBHOIO COKA MOJTy4HIICS MEHEe 2 CM, IOBTOPUTE AEHCTBHUS CHAYAIA.

6. HpI/ICOCIII/IHI/ITe K JaTYMKy MOHOB 3JICKTpO]1 HUTPAT-aHUOHOB U 3JICKTPOJ CpaBHCHU:, a
3aTeM MOJKIFOYNTE NaTIUK K PErHCTPATOPy MaHHBIX.

7. OmycTuTe B CTaKaH ¢ COKOM JIMCTHEB DIIEKTPO/IbI, IPOU3BEIHUTE IIATh U3MEPEHHI U BHECH- T€E
JAaHHBIE B TAOIHUILY.

8. Iosropure neiictBus NeNe 1—7 ¢ IMCTBAMY pacTEHHs, BHIIEPKAHHOTO B TEUEHUE CYTOK HA
BOJHOM TIHTaHUH.

9. Paccuwuraiite cpenHee apudMeTHIECKOE KOHIICHTPAIMU HUTPATOB /Il 000X TIPO0 COKa U
CpaBHHTE IOJTyYeHHbIE 3HAYEHUS] MEXTy COOOH.



Obparute BHUMaHue!

[TomrMO TTOGETOB MOKHO HCIIOJIB30BATh JIMCThSI PACTEHUH C YKOPOUEHHBIMH NOOETaMu (XJIOPODUTYM,
JIPUMHOTICHC, HE(POJIENnC), a BMECTO KOMHATHBIX pPacTeHWH — W MPHOOpeTeH- Hylo 3elieHb (caiart,
MEeTPYIIKA, YKPOIT) THOO JIUCThS CEIbCKOXO3SMCTBECHHBIX PACTEHHH, IPHHE- CEHHbIE YICHHUKAMH.

s yckopeHHsl MOArOTOBUTEIBHOW YacTH paboThl y4nuTelh MOXKET Ha Tlla3ax Kiacca M3- MelbYuTh
JTUCThS B OJEHIEpe W pa3/iaTh yUYEeHHKaM TOTOBYIO KaIIHIly JIMOO cpa3y OTKATHIA COK JINCThEB. B aTOM
cilydae Ha ypoKe MOXKET OBITh BEHITIOJHEHA BTOpas n1abopaTopHas pabora ju- 00 UCCIe0BaHO HECKOJIBKO
BUJIOB pacTEHUH.

[IpencrasieHne pe3ybTaToB HAOIIOACHHHA

CymmMma, Cpensxee,

Hccnenyemsie 00pasibl KoHmenrpanus HUTpaToB, MOJIB/IT
ay pasi HCHTpaI p ’ MOJIB/II MOJIB/JI

1 2 3 4 5

CBemecpe3 AHHBIC JIUCTbhA

BbI}lep)KaHHbIe JINCThs

BriBonn!:
CdopmynupyiiTe BBIBOABI IO BOIPOCAM.
1. Kakue HCTOYHMKY HUTPATOB /I PACTEHUH BbI 3HAETE?

2. CyIecTBYIOT HOPMBI IO COJEPKAHUIO HUTPaTOB. ONacHO M [ YelOBeKa IOBBIIIEHHOE
cojiepKaHUe HUTPATOB B PACTECHUAX ?

OteHKa (PU3HOJOTMYECKUX PE3EPBOB CEPIACYHO-COCYANUCTOI crcTeMbl Jlaboparopnas padora Ne 1 .

«M3MepeHue apTepuanbHOTO IaBJICHHS MTPH TTOMOIIM HUPPOBOI Taboparopuu
Releon Lite”

Ilenp paboThI: 03HAKOMUTBCS C METOAAMH OLICHKH COCTOSHUS CEPAECYHO-COCYUCTON CH- CTEMBI.

3agaun:

® OILICHHUTH PE3EPBHI Ceplla MO ONPEACICHUIO CUCTOJIMYECKOTO ¥ MHUHYTHOI'O O00BbeMa B MO- KOE H

nocie GU3NUECKON Harpy3Ku;

® OLIEHUTh YCTOHYUBOCTh K TUIIOKCHUHM, HCIIOIb3YsI IPOOY € 3aAEPKKOM AbIXaHUS;

® OLIEHUTH COCTOSTHHE KapAHOPECHUPATOPHON CUCTEMBI, HCIIONB3Ys MPOOY € 3aAEP>KKOH AbIXaHus;

® OIICHUTh COCTOSIHAE KapJAHOPECIMPAaTOPHON CHCTEMBbI, HCHONb3ys mpody KpemmnroHna.

TeopeTnueckas 4yacTb

TpaHcropTHast poJib CUCTEMBI KPOBOOOpAILICHNS! UMEET Ba)KHOE 3Hau€HHE Ji1 OOMEHa Be- ILECTB H
SHEPTrUU KaK B TOKOE, TaKk M INpPU JIBUTATENbHOH HeaTeNbHOCTH. DU3MOJOrMYECKHE HC- CIIIOBaHUSA
HAalpaBJICHbI HA BBISBICHUE 3aKOHOMEPHOCTEH AEATEIbHOCTH CEPALa U COCYI0B.

KpoBooOpainienne obecriednBaeT Bce Mpolecchl MeTaboiiM3Ma B OpraHU3Me 4YeloBeKa U MO3TOMY
SBISIETCSl KOMIIOHEHTOM Pa3JIMYHBIX (YHKIMOHAIBHBIX CUCTEM, OTPENENISIONINX TO- MeocTa3. BrimonHss
OIHY M3 TJaBHBIX (QYHKUUA — TPaHCHOPTHYIO— CEpIEYHO-COCYAMCTas CH- cTeMa o0OecreyrBaeT
PUTMHUYHOE Te€UeHHE (PU3MOIIOTHUECKUX U OMOXMMHUUYECKHX MPOLECCOB B OpraHu3Me yenoBeka. K TkaHsim
U OpraHaM II0 KPOBEHOCHBIM COCYZAaM [IOCTaBISIOTCS BCe HEOOXOOUMBbIE BemiecTBa (OENKH, YIiIeBOMBL,
KHCJIOPOJI, BUTAMUHBI, MUHEPAJIbHBIE COJIM) U OT- BOJATCA NPOIYKThl OOMEHA BEIECTB M YIJIEKUCIIBIN
ras.



CepaeuHo-cOCyAMCTasE CHCTEMa BBINOJHSET PETYIATOPHYIO W 3alUTHYHO (QYHKIMM ¥ B CO-
JpYy>KeCTBE ¢ HEPBHOM M I'yMOpaJbHOIN CHCTEMaMH MIPaeT BaXXHYIO POJb B 00ECIEUEHHH 1Ie- JOCTHOCTU
opranm3ma. CocyaucTas cUCTeMa JAEIWTCS Ha KPOBEHOCHYI0O M JHM(ATHYECKYIO. OTH CHCTEMBI
AHaTOMUYECKHM M (YHKLIHMOHANBHO TECHO CBS3aHBI, AONOJHAIOT ApYyr Apyra. Kpose- HocHas cucrtema
COCTOHUT U3 LEHTPAJIbHOI'O OpraHa KpoBOOOpalleHUsI — CepAlla, pUTMUYE- CKHE COKpAIEHHsS KOTOPOIro
JAl0T JBIDKEHHE KPOBH IO COCyAaM, M caMuX cocynoB. JlumdaTu- deckas cucteMa COCTOUT U3
TMM(aTHYECKUX COCY/IOB, Y3JIOB H IPOTOKOB.

Baxueiimeii xapakTepHCTUKONW NPOU3BOAUTENBHOCTH Ceplla SBJSIETCS CHUCTOJMYECKUH O00BEM,
XapaKTEepUCTUKOIN KOTOPOTO SIBJIETCS apTepUAIEHOE JaBJICHHUE.

ApTtepuanbHOe AaBieHHE — 3TO JaBJIEHHE KPOBU B KPYITHBIX apTepHUsIX YENOBEKa.

Cucronnueckuit 00bEM- 3TO KOJIMYECTBO KPOBH, BEIOPACHIBAEMOE KETyTOUKAMU CepIla MPH OJHOM
COKpAIIICHUU.

Hcropuueckas cripaBka:

ApTepuanpHOE aBIICHHE BIIEPBBIC OBLIO mW3MepeHO B 1733 Tomy aHIIMIICKAM E€CTECTBOWC-
neitareneM St. Hales. Bo BBeneHHOM B apTeputo Jomaau CTEKISHHON TpyOKe OH 3aUKCH- pOBaJl MOIBEM
KpoBu Ha 8 (yToB W 3 mroiiMa BBIIIE YPOBHS JIEBOTO JKENyAodka cepamna. B mampreiimem St. Hales
HEOJHOKPATHO MOBTOPSJ 3TOT AKCIIEPUMEHT Ha pa3HbIX )KUBOTHBIX. EMy yJanocs U3MepuTh JaBJCHUS B
nepudepuuecKix apTepusix U BEHax M, 0-BUIUMOMY, JaXe B JIETOYHOH apTepuy, IOCKOJIbKY U3BECTHO,
gyro St. Hales BnepBbeie n3Mepun temrmepa- Typy «KpoBH B Jerkux». Jomkao Obuto mpoiitu okoso 100
JIeT, 9To0b!I SKcrepuMenT St. Hales Hamren nmpuMeHeHne B TPaKTHICCKON METUTINHE.

J.L. Poiseuille B 1828 romy mis mpssMoro u3MepeHHs JaBJICHHS B apTEPHUH >KHBOTHOTO TIPUMEHUIT
pryTtHBIi MOHOMeTp, a C.Ludwig, coemuHuB ero c ABWXKyImMMCS OapaOaHOM, BIEp- BbIE 3aIKcal
MYJIbCUPYIONIYI0O KPHUBYIO apTepHanbHOro aaBieHus (curmorpammy). IIpubGop Obul aBTOpOM Ha3BaH
KUMOTpad)OM M B TEUEHHE MHOTHX MOCIEAYIOLINX JIET CIYXKHJ OCHOB- HBIM CPEICTBOM JJIsI PErHCTPain
pasnuuHBIX (u3monormyeckux mpomeccoB. C atoro Bpe- MeHH OepyT Hadano churmorpadudeckre
METOABI PETUCTPALIMH TeMOINHAMUKH.

Paznmuarot nBa mokasaress apTepUaATbHOTO TABICHUS:

Cucronmueckoe (BepxHee) aprepuaibHoe AaBieHue (CJ) — 3To ypoBeHb AaBlieHHS KPOBH B MOMEHT
MaKCHMAaJIBHOTO COKpAIllEHHS Cep/Ila, XapaKTepu3yeT COCTOSIHHE MHOKapAa JIEBOTO JKEIyAodKa H
pasusercst 100—120 MM pr.cT.

Jwnacromuueckoe (HHxHEe) apTepuanbaoe aaBienue (/1) — 3To ypoBeHb qaBiIeHMS KPOBH B MOMEHT
MaKCUMAJIBHOTO paccialbieHus cepila, XapaKTepu3yeT CTElEeHb TOHyCa apTepHalib- HBIX CTCHOK H
paBusiercst 50—80 MM pT.CT.

KpoBsiHOoe naBieHne — paBlieHUE, KOTOPOE KPOBb OKa3bIBAaeT HA CTEHKH KPOBEHOCHBIX CO- CYZOB,
WIA TIPEBHIIIEHUE JaBIICHUS JKUAKOCTH B KPOBEHOCHOW cHcTeMe Haja aTMochepHbIM. Brvl- memnsroT
CIIETYIONTNE BUIBI KPOBSHOTO JABJICHUS: BHYTPUCEPICTHOE, KaMMIUIAPHOE, BEHO3HOE.

ApTepualibHOE JaBJICHUE U3MEPSACTCS B MULIMMETpPax PTYTHOTO CTOJI0A, COKPAIIEHHO MM PT.CT.
3HaueHWe BEIWYHMHBI apTepuainbHOro paeieHus 120/80 o3HauaeT, YTO BENWYMHA CH- CTOJIMYECKOTO
JnaBiaeHus paBHa 120 MM PT.CT., a BeIMYMHA AUACTOIMYECKOrO0 apTepUANBHOIO JaBleHUsl paBHA 80 MM
pT.cT. Pa3HOCTh MeEXIy BeNWYMHAMHU CHUCTOJIMYECKOTO W JUACTOJIMYE- CKOTO JaBIICHWHA HAa3bIBAETCS
mynnbcoBeIM AaBieHueM (I1/1). OHO TOKa3pIBaeT, HACKOJIBKO CH- CTOJMYECKOE NaBJICHHUE IPEBBIMIACT
JTUACTOINIECKOE, YTO HEOOXOIUMO ISl OTKPBITHS TOJTy- JTYHHOTO KJIallaHa aopThl BO BPEMS CHCTOJEL. B
HOpME IyJIbCOBOE JaBlIeHHE paBHO 35—55 MM pT.CT.



BennunHa KpOBSHOTO JIaBJICHHUS 3aBUCHUT OT TPEX OCHOBHBIX (DAaKTOPOB:

® YacTOTHI M CHJIBI CEPACYHBIX COKPAILlEHHIT;

* BeJIMYMHBI IepU(EepUIeCcKOro CONPOTUBIEHHUS, T. €. TOHYCa CTEHOK COCYJIOB, TJIaBHBIM 00- pa3oM,

apTepHoI U BEHYT,

¢ 00BeMa HUPKYIHUPYIOIIEH KPOBH.

ApTepHuanbHOe JaBlIeHUE 3I0POBOTO YEIOBEKa SBIAETCS BEIMIMHOHN TOBOJIFHO MOCTOSH- HON, OJJHAKO
OHO BCerja MoJBepraeTcsi HeOOIBIIUM KOJeOaHUSIM B 3aBHCHUMOCTH OT (a3 Aed- TEIbHOCTH CepAla U
neixanus. KpoBomoTepu BeAyT K CHIDKEHHIO KpPOBSHOTO JaBJIEHHs, a TIepe- JHMBaHHE OOJIBLIOro
KOJIMYECTBAa KPOBHU TOBHIIIAET apTepUanbHOE AaBieHre. BennmunHa naBne- HUs 3aBUCUT OT Bo3pacTra. Y
JeTel apTepuaibHOE JaBJICHUE HIKE, YEM Y B3POCIBIX, IOTOMY YTO CTEHKH COCYZOB OoJiee 371aCTHYHbI.

ApTepralbHOE 1aBICHUE MOXKHO U3MEPUTH C MMOMOIIBI0 Ipubopa curmomanomeTpa (To- HOMETpa).

CoBpeMeHHbIe THM(QPOBBIC TOJyaBTOMAaTHYECKHE TOHOMETPHI TIO3BOJISIIOT OTPaHUYUTBCS TOJIBKO
HabopoM JaBieHHsl (0 3BYKOBOTO CHUTHala), JaJbHEWIIMHA cOpOC JaBJCHUS, pErucTpa- IHI0
CHCTOJIMYECKOTO ¥ TUACTOINIECKOTO AaBJICHH, MHOTa — IyJbCa U apUTMUH, IPUOOP MIPOBOIUT CaM.

ABTOMaTHYECKHE TOHOMETPBI CaMU 3aKauMBaIOT BO3YX B MaHXeTy, HHOTJa OHH MOTYT BbI- 1aBaTh
JaHHbIe B IM(POBOM BUE, IS NIepeiaul Ha KOMIIBIOTEP WK Apyrue mpuoopsl.

nomMmoub YHUTENIO

3TO UHTEPECHO:

K. Vierordt ncnonb3osan curmorpaduio Ans HENPSIMOrO U3MEPEHNUS AaBNEHUS KPOBU
y yenoseka. B TeyeHun nocnegyrowmx net kumorpad JlroasMra MHOroKpaTHO ycoBep-
weHcTBoBasnca. Ha ero 6ase E.J. Marey B 1876 r. M3rotoBun naetusMorpad, KoTopbii
MO3BOJIAN HEMPAMbIM METOAOM OMNpeaensTb CUCTONIMYECKOE U AMACTONIMYECKOe apTepu-
anbHOe AaBfieHue. B mocneacTBuMm 3TOT METOA MOMyYun Ha3BaHWE OCLMIIOMETPUYECKO-
ro.

G. Gartner B 1899 roay cosaan cneaytollee noKoneHWe annapaTa Al HEMHBA3UMBHOMO
U3MepeHus apTepuanbHOro AaB/ieHUs U Ha3Basl ero TOHOMETPOM. TpeMs rodamMu paHb-
we 15 pekabpst 1896 r. B TypuHckon rasete «GazzettamedicadiTorino» 6bina ony6amko-
BaHa cTatbs «Unnuovosfigmomanometro», B kotopon aBTop S. Riva-Rocci onmcan
OpUrMHaNbHLIN METOA HENPSMOrO M3MEPEHUS apTEpUanbHOr0 AaBMEHUS C NMOMOLLbO
PTYTHOrO cchMrMOMaHOMETPa CBOEW KOHCTPYKLUMK. MeTo PuBa-Pouumn 6bin npeaensHo
MpocT. B BenocuneaHylo LWKHY, OMOACHIBAIOLLYIO BEPXHIO TPETb M/eva U COeAUHEHHYIO
C PTYTHbIM COUrMOMaHOMETPOM, PE3MHOBOW IpYLLE, HarHeTancs Bo3ayx. Gukcuposa-
NOCb AaBneHne, Npy KOTOPOM Npekpallanack nyabcauunsi, YTo COOTBETCTBOBA/IO CUCTO-
JINYECKOMY AaBNEHMI0. 3aTeM W3 WKHbI AaB/eHWe MOCTEMNEHHO CTpaBauBanoch. llepsble
MOSIBNEeHMS MyfbcauunM COOTBETCTBOBASIM AMACTO/IMYECKOMY AABNEHWIO. Y3Kas LUMHA CO-
3[@aBana MHOro HeyfobCTB M Hepeako u3Bpallana pesynbTaThl UCCefoBaHuS.
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Puc.22. ITnerusmorpad — anmapar 11t TpadHIecKoro onpeneneHus KojaeOaHui 00béMa pa3InIHbIX
YJICHOB TeJa B 3aBUCHMOCTH TJIaBHBIM 00pa3oM OT CTENEHH MX KPOBEHANOJIHEHHS: | — IWIuHAp; 2 —
pe3nHOBas MamXKeTKa; 3 — TpyOKa IJisl COeqUHEeHNsT OyThUIN ¢ IpudbopoM; 4 — TpyOKa ISl COeTUHEHHS
npudopa ¢ Karcynoit Mapest; 5 — OyTbUTb 115 BOJIBI, 6 — Oapa-

Oan kuMorpada.

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

Crnenyromuii BecbMa Ba)KHBIA 3Talm B Pa3sBUTUH METOAOB HM3MEPEHHs apTepHaJbHOTO OaBlie- HUS
otHocutcs kK 1905 roxy. Boennsriit Bpau u3 C.-IlerepOypra H.C. KopoTkoB, ucmons3yst churMoMmaHOMETp
PuBa-Pouun, mpemioxkwmn aycKyJIbTaTHBHBIA METOJ ONPENENCHUS] YPOBHS CHUCTOJIMYECKOTO U
JMACTOIMYECKOT0 JaBleHUs. MeToJ OCHOBaH Ha BBICHYHNIMBAHWM IIyMOB, BO3HHMKAIOIIUX IPH
MOCTETIEHHOM CTPaBIMBAHWH BO3[yXa W3 Pa3dyTod MaHXKeThl. JlaBieHue B MaHxeTe, 3aQ)MKCHPOBAHHOE
NIPY TIOSIBJIGHUE MIEPBOTO LTyMa, COOTBETCTBOBAJIO CHCTOJIHYECKO-



MYy JaBJICHUIO, IaBJICHIE, 3aQ)MIKCUPOBAHHOE MTPH IPEKPALICHUH ITYMOB — JHACTOJIMYECKOMY JIABJICHHIO.

Hinstoean-aperua Metopn KopoTkoga
ONS N3MEPEHNS
KPOBSIHOTO faBneHus

MaunomeTp

\\\

Mpywa

Raenexue KPOBK B NNGYSROH apTepUU

klla mMmpr.cr.

20 | 150, CvcTonuueckoe _[flaenenve B maHxeTKe
o | 125 AaBneHue '---/__JT\ - r |
) A 'i r\ o \- Y \ .

1o 19 MMM
01 0l Auacronuyeckoe : A
AaBneHue :

38yKu KopoTkosa --00}{’*’0--
Bpema "

Puc.24. Usmepenue aprepuansHoro nasieHus merogoM H.C. KopoTkosa

Meton H.C. KopoTkoBa u B Hactosuee Bpems, cuycts 100 ner, sBaserca OCHOBHBIM METO- JOM
OTIpeieTIeHHs apTepHUaIbHOTO NABJICHUS B KIMHHYECKOW MENWIIMHE, IMHUPOKO HCIOIB3ye- MBIM BO BCEX
CTpaHax.

Meronuka u3MepeHus apTepUalbHOTO AaBieHus mo Mmetony Kopotkosa

1. Ipunate manueHTy ya00HOE IOJIOKEHHE, CUIS WK Jexka. [lepes u3MepeHueM MalMeHT T0JKEH
OTIOXHYThH B CUJITYEM HJIH JIS)KAYEM ITOJIOKEHUH B TCUCHUN HECKOJIBKUX MUHYT.

2. TIonoXUTh PyKy NalMEHTa B Pa3OTHYTOM II0JI0KEHHU JIaJ0HBI0 BBEPX, IOJJIOKHUB BAJIUK IO
JIOKOTb.

3. HajouTh MaHXeTKy TOHOMETpa Ha 00JI0KEHHOE MJIeU0 MAIleHTa Ha 2—3 CM BBIIIE JIOKTEBOTO
cruba Tak, yToObl MEXIy HMUMHU npoxonwn 1 mamer. [IpumedaHue: oaexaa HE JOJDK- Ha CHABJIMBATh
IICYO BBIIIE MAH)KETKH.

4. TpyOKM MaHKETKU OOpaIEeHbl BHU3.

5. Coenunurs MaHOMETp ¢ MAHKETKOM,

6. IIpoBepuTH MONOKEHNE CTPEITKH MAHOMETPA OTHOCHTENBHO «O»-if OTMETKH IIKAIBI.

7. Onpenenurs najibliaMy MyJIbCALKUIO B JIOKTEBOM AMKE, IIPUIOKHUTH HA OTO MECTO (POHEH- JTOCKOIL

8. 3akpeITh BEHTHIL IPYLIN, HATPETh BO3AYX B MAHKETKY /10 HCYE3HOBEHMS MyJbCAIUM B JIOKTEBOI
aprepun +20—30 MM pT. cT. (T. €. HECKOJIBKO BbIIIE NpeanonaraemMoro AJl).

9. OTKpBITH BEHTHIIb, MEJIEHHO BBIYCKATh BO3/LYX, BBICHYIINBAS TOHbI, CIEUTH 3a TI0KA3a- HUSAMH
MaHOMETpA.

10. OtmeTuts HUQPY NOSABIEHUS IEPBOTO yaAapa MyJIbCOBOM BOIHBI, COOTBETCTBYIOILYIO CH-
cromaeckomy A/Jl.



11. «OT™MeTHUTE» HCUE3HOBEHHE TOHOB, YTO COOTBETCTBYET auactonndeckoMmy AJl. [Tpumeua- Hue:
BO3MO’KHO OCJIO’KHEHHE TOHOB, YTO TOKE COOTBETCTBYET AuacTonnieckomy A/l
12. BhimycTUTh BECh BO3/IyX W3 MAHKETKH.

13. TMoBTopuTH MpoLIEYPY Yepe3 5 MUHYT.

nomMmoulb YYUTENIO

3TO MHTEPECHO:

MoBblleHVE AaBNEHMS HA Kaxable 10 MM pT. CT. yBE/IMYMBAET PUCK PA3BUTUS CEpAeY-
HO-COCYAUCTbIX 3aboneBaHnn Ha 30%. Y noaer C NOBbIWEHHbIM AABNEHNEM B 7 pa3
yalle pa3BMBalOTCS HApYLUEHUS MO3roBOro KpoBoOobpalleHust (MHCYNbThl), B 4 pasa
Yale — nwemmyeckas 6onesHb cepaua, B 2 pasa yalle nopaxKxeHne CoCyAoB HOr.
MIMEHHO C M3MepeHusl apTepuanbHOrO0 AAaBNEHWUS HEO6XOAMMO HauYMHaTb MOWMCK
MPUYMHBI TaKMX YacTbiX NPOSIBNEHNI anckoMdOopTa, Kak ronoBHas 60sb, cnabocTb, ro-
NOBOKPY>XeHMe. Bo MHOrux cnyyasix 3a AaBneHMeM HeobX0AMM MNOCTOSIHHBIN KOHTPOSb,
1 U3MEpEeHUs cneayeT NPOBOAWTL MO HECKOJIbKY pa3 B AEHb.

Bepxunii
mnpejest

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

-

B MIIJAMeTpax PTyTHOro ¢ToJiba

I{posﬂnoe JaBJIieHue

Cucroanueckoe

180

105

110 —

110 — 90

90 — JInacroauueckoe
80 —

20 40

Bospact

80

Puc. 25. I'paduk u3MeHEeHUS KPOBSIHOTO JIABJICHUS C BO3PACTOM

CoeToamueckoe Jhmac To e C R e Duenxa ypoBsES
(=) AL (D AT AT
Menrme 120 Mensine 80 OnTHMATEHOES
120—129 H—H4 MopMmaidbHOe
130—139 B —8H9 Bricomxoe op-
WA B E

140159 290—99 1-A cTeneds Al

160—179 100—109 2-a cTeneHs AT

180 1 BeIIUE 110 m BBILIE 3-a cTenens AT




ApTepualibHas TUIIEPTEH3Us] — CTOMKOE MOBBIIICHUE apTepruanbHOro AaBiaeHus ot 140/90 mm pr. cr.
1 BBIIIIE.

ApTepHanbHasi THIIOTOH3HS — CTOMKOE WM PETYISIPHOE TIOHKEHHE apTePUaIbHOTO JaB- JICHUS HIDKE
100/60 mMmM. pr. cT.

Jlabopatopnas padota Nel

«M3Mepenue apTepranbHOTO AaBJiIeHHs IpH NOMOIIHY HUpoBo# Taboparopuu Releon Litey.

Iens padoTsl : [TpoBecTH U3MEpEHHs KPOBSIHOTO JABICHUS.

3amaun:

1. U3yuuts rpaux u3MepeHHs KPOBSHOTO JaBJICHHS.

2. OnpenenuTs 3Ha9€HUE CHCTOIMYECKOTO M JUACTOINYECKOTO JaBJICHH.

Martepwuaisl u 00opynoBanue: mudposas madoparopus Releon Lite, (qaTank apTepraib- HOTO JaBICHHUS)
MaH)KeTKa C TPYIIeH i1 HarHeTaH!s BO3TyXa.

[Inanmer nnu nepcoHaTbHBIA KOMIBIOTEP C IPOTPAMMHBIM 00€CTIeueHIEM.

TexHuka 6€30MacHOCTH:

1. Iepen Havanom paboTel 0cBOGOAUTE PabOUEE MECTO OT HOCTOPOHHHX IIPEAMETOB.

2. TOYHO BBINONHSAET YKA3aHUS YYUTENIs OMONOTUHU TIPU paboTe ¢ 3JIEKTPOHHBLIM 000pYI0Ba- HUEM B
OTHOIICHUY COOJIIOJICHHS TIOPSKA ICHCTBHM.

3. Ipucrynars k paboTe TOILKO TOI/IA, KOT/Ia YYeHHE YOeuIIcs B HCIPABHOCTH 000PY10Ba- HUS.

4. Yuampiics He Oepér Oe3 paspelleHus yduTenss GMOJOTMH MHUKPOCKOII, Hpenaparbl M ApYy- Ioe
o0opymoBaHue ¢ APYTrUX padOYMX MECT, He BCTAET C pabovyero MecTa M He XOJHT 10 KaOu- HeTy BO BpeMs
JKCIIEPUMEHTA.

5. Mo okonyanuu paboThl y4EHUK TIPUBOUT CBOE pabOvee MECTO B TIOPAIOK.

[Topsmok mpoBeneHUs SKCIIEPUMEHTA!

1. HanosxxuTe MamxkeTy Ha 11edo. IIpeBapuTeIbHO CHUMHTE MIIOTHYIO OJEKILY.

2. BcTaBbTe BO3YIIHYIO TPYOKY B BO3AYIIHOE THE3IO IPHOOpA (1aTYMK apTePHaTbHOTO JaBJICHUS
Releon Lite.

3. IIpocyHbTE PyKy B MaHKETY.

4. Csanpre npsAMO, PYKy PacIoioKUTE Ha CTOJIE,MAHKETa JOJDKHA OBITh PACIIOIOkKEHA HA YPOBHE
cepaua.

5. 3anycrtute nporpammy Releon Lite.

6. Haxmure Ha kHONKy «CTapTy.

7. Harneraiite BO3/yX B MaHKETKY J0 MOMEHTA, KOT/ia Ha JIEBOH MAHEIU IPOrPaMMbI HE MOSBUTHCS
HA/IITHCH «JIOCTATOYHO HAKAYAaHOY WIIM TPO3BYYUT CUTHAIL.

8. InaBHo cryckaiiTe BO3/LyX, OTKPbIB BHHT.

9. Ha neBoii maHean nporpaMMsl JI0JDKHA MOSBUTCS HHPOPMALHUS O JaBICHUAM M MyJbCE., @ B IIEHTPE
—TpaduK.

WHTrepBan BpeMEHH MEXAY H3MEPEHUSIMH aAPTEPUAIBHOTO JABJIEHUS 3aBUCUT OT IOCTaB- JICHHBIX
3aJ1a4, BO3pacTa ManueHTa, HaTMIKs apUTMUU U IPYTUX (aKTOPOB.

[Ipu HEOOXOAMMOCTH BBINOJHEHUS CEPUH W3 2—3 MOBTOPHBIX W3MEPCHUN WHTEPBAJl BpEeMe- HH
MEXIy HHUMH JIOJDKEH COCTaBIITh He MeHee 15 cekyHn. B 3ToM ciydae peructpupyercs CpemHss
BEJIMYMHA dTUX W3MEPEHUN.

PasHuiia B gaBieHMM Ha pyKaxX MOJKET OBITh BeCbMa CYIIECTBEHHOW, IMOATOMY PEKOMEH- IIyeTcs
IMPOBOAUTH USMEPCHUE HA PYKE C 0oJiee BLICOKUMH 3HAYEHUSIMU ApTCPUATIBHOIO JTaBJICHUA.



3adukcupoBath pe3ynbTaThl UCCICIOBAHUS B IPOTOKOI:

IToka3zarens Pesynbrar
CA
AN
I
Hopwma C/I (1o popmyiiam)

Hopwma JI/] (o ¢popmymnam)

C/I (cuctonuueckue JaBieHHE) — MOKa3aTellb BEIMYMHBI MaKCHMAIbHOTO apTEPHUAIbHOTO 1aBICHHUS;

I (tmactonnyeckoe naBiieHHe) — MOKa3aTeNb BEIMYMHB MUHUMAJIBLHOTO apTEPHAIbHOTO AaBJICHUS;

I1/] —mysnbcoBO€E naBieHUeE.

Bennuuny mynbscoBOro JaBiaeHUs paCCUUTHIBAOT, BBIYUTAS U3 BEIUYUHBI CUCTOJIUYECKOTO AABJICHUS
BEIIMYMHY AUACTOIUYECKOIO.

Jlns onpeneneHus OHKHOW HHAMBHUIY aIbHOM HOPMBI apTEPHAIBHOTO JABJICHUSI MOTYT OBITH
HCIOJIb30BaHbI CIEAYIONINE 3aBUCUMOCTH

Y myxkuun — CJ =109 +0,5X + 0,1 V, A1=74+0,1 X+0,15Y

V xkenmmn — C/ =102 +0,7 X+ 0,15, A0=78+0,17X+0,15Y
rjae X — BO3pacT, roja. Y — Macca Tena, Kr.

Al

BriBoanr:

CdhopmynupyiiTe BEIBOJIBI 110 BOIIPOCAM.

1. Yto Takoe apTepuanbHOE NAaBIcHUE?

2. B 4eM CyIHOCTh METOAMKH U3MEPEHHS apTEPHAILHOTO JAaBjeHus o MeToay Ko- poTkosa?
3. Uro Takoe MmyJbcOBOE JaBicHueE?

JlaboparopHas pabota Ne 2

«DyHKIMOHABHBIE TTPOOBI HA PEAKTHBHOCTH CEPICYHO- COCYUCTON CHCTEMBD»

TeopeTuueckast yacTb
CHHXpOHHAsT perucTpanus pa3indHbIX BHEIIHHX mposBieHuil nestensHoctn CCC (cepmed- HO
COCYIIUCTOW CHCTEMBI) TIPH TPOBENEHUH Pa3NUYHBIX  (QYHKIMOHANBHBIX TPO0  pacimpsieT
JIUArHOCTUYECKHE BO3MOXXHOCTH B aHANMHW3€ padOThI 3TOH BakKHOI cHCTeMBI opraHu3Ma. Peak- mum
reMOJMHAMUKY Ha (PyHKIIMOHATHHBIC HATPY3KH MOYKHO pa3eiuTh Ha TP OCHOBHEIC THIIA;
® ajeKBaTHBIH C yMEPEHHBIM YydYallleHHeM Iiyibca He Oonee 50 % K HMCXOIHOMY YPOBHIO,
yBenmderneM cucronmdeckoro AJl 1o 30 % mpu He3HAYNTETHHBIX KOJeOaHUIX JHACTO- TUIECKOTO
AJl 1 BOCCTaHOBJICHUEM B TeUCHUE 3—5 MUH;
® Hea/JIeKBaTHBI C 4Ype3MEpHHIM yBEIHMYEHWEM IoKa3aTened mymsca u AJl W 3amepkkoit
BOCCTaHOBIICHHS OO0JIee ISITH MUHYT;
® [apaJOKCAIbHBIA THUI PEAKIUU, HE COOTBETCTBYIOUIMI OSHEPTreTUYECKUM MOTPEOHOCTSIM, C
KoJsieOaHusIMU okazaTeneit meree 10 % K UCXOTHOMY YPOBHIO.



HpaKTI/I‘ICCKa}l 4acCTb

Lenb pabOTHI: OLIEHUTH PEAKTUBHOCTH CEPAEYHO-COCYAUCTON CUCTEMBI U THII TEMOIUHA- MUKH Ha
(yHKIIMOHAIILHBIE HATPY3KH.

Martepwuaisl 1 000pynoBanue: IudpoBas 1adboparopus Relab (matunk apTepraabHOTO JaBICHUS)
MaH)XeTKa C TPYIIeH I HarHeTaH!s BO3yXa.

[TnaHmIeT nim nepcoHaIbHBINH KOMIIBIOTEP € IPOrPAMMHBEIM 00€CIIeYeHHEM.
Texnuka 6e3omacHOCTH ( CMOTpeTh HHCTPYKIHs B padote Nel) Iopsimok
NPOBEICHHS SKCIICPHUMEHTA!

1. IMposectu usmepenne AJl u UCC B nokoe u nocine (usrueckoit Harpysku (20 npucena- aus 3a 30
CEKYH]T) C UHTEPBAJIOM B | MUHYTY.

2. Hanoxwure MamxkeTy Ha 11ed0. [IpeBapuTeIbHO CHUIMUTE TLIOTHYIO OZIEKILY.

3. BcraBrTe BO3QYHIHYIO pr6Ky B BO3AYIIHOC 'HE310 an6opa (Z[aT‘lI/IK ApTCPUATIBHOT'O JABJICHUA
Relab).

4. TIpocyHbTE pyKy B MAHKETY.
5. Cazgpre npsiMo, pyKy pactosio:kKuTe Ha CTOJIE,MAHKETa JOJKHA HAXOQUThCSA Ha YPOBHE CEpILIa.
6. 3amycrure nporpammy Relab n HaxxMuTe Ha KHOIKY CTapT

7. Harmeraiite BO31yX B MAHXKETKY JI0 MOMEHTA, KOT/Ia Ha JIEBOW MAHENH IIPOrPaMMBbI HE MOSBUTHCS
HAJIUCh «IOCTATOYHO HAKAYaHOY WJIH MPO3BYYHT CUTHAIL

8. IlnaBHO cryckaiiTe BO31yX, OTKPBIB BHHT.

9. Ha neBoii naneu NporpamMMbl J0JKHA TOABUTCS MH(OPMALHS O AaBJIECHHHU U IyJIbCe.
10. 3aduxcupoBaTh pe3ynbTaThl HCCEA0BAHUS B TIPOTOKOIL.

11. Cnenars BBIBOI.

ITpOTOKOJ BBINOIHEHHS PAGOTHI

CoctostHue Al ucc
B mokoe 4cCcCl ......
[Tocne 20 npucenanuii ycea.......

s onenku TpernpoBanHOCcTH CCC K BBHIMONHEHHUIO (PH3UYECKOM Harpy3KH MOTYT UCTIOJb- 30BaThCS TaKUe
NoKazarelu, Kak kodddunuent BeiHocnuBocth (KB)

KB = (UCC /I1])*10

* 1 nokazarens kadecrsa peakiuu (I1IKP):

IKP = (I1A2 — II1)/(UCC2 — YCC1),

* r7e

I[I]11 m YCC1 — mynmecoBoe MaBieHUE | IMyJbC 10 Harpy3kw; [1J12 u

UCC2 — mynbcoBO€ TaBIICHUE U MYJILC TIocie Harpy3ku. [IpoTokon
BBITIOJTHEHUS pabOTHI

Pesynbrats! uccnenoBanus CCC Ha (yHKIIMOHATEHYIO pEaKTUBHOCTh

Bpewmst otaeixa, MUH

Hcxonnsle Z
IToxazaTenu JAHHBIC 20 npucexaHuit 15 cek Oer 3-X MuH Oer

1 2 3 1 2 3 4 1 2 3 4

UCcC
AJl makc
AJl MmuH




JlaboparopHas padora Ne 3.

W3mepenune aprepuanbHoro AapieHus. OnpeneneHne CUCTOINYECKOT0 U MUHYTHOTO
00BEMOB KPOBH pacueTHBIM METOAOM

TeopeTnueckas yactb

[Ipn KaxmoM COKpalleHHH CepAlla B apTepHH BHIOPACHIBAETCS OIPENENICHHOE KOJIMYECTBO KPOBH,
KOTOPOE HA3BIBAIOT CUCTOJIMICCKAM WITH yAapHBEIM 00beMoM KpoBH (COK mmm Y OK).

Cepare, BeIOpachBass KPOBb B aOPTy W JIETOYHYIO apTEPUIO BO BPEMsI CHCTOJBI, CO3MaET B HUX
NaBlieHWe, HEoOXOoJMMoe IJsi MPOJBIKEHHUS KPOBH IO BceMy cocyauctomy pyciy. CBo- OomHOMY
MEPEBMKCHUIO KPOBU TI0 COCYJIaM TPEMATCTBYET psJi (PaKTOPOB: COIMPOTHUBIICHUE Te- PUPEPUUSCKUX
COCYJIOB, TPEHHE YaCTHUI] KPOBU O CTEHKH COCYIOB.

BenmunHa KpOBSIHOTO JaBIICHHS 3aBHCHT TJIABHBIM 00pa30M OT CHCTOJMYECKOTO 00BheMa KpPOBU U
IraMeTpa cocyloB. B cBOIO ouepenb CHCTOJNMYECKHN 00BEM KpPOBH 3aBHCHT OT CHJIBI COKpAIICHHMA
cep/lla: 4eM CHIIbHEE COKpalleHHe, TeM Oouiblie 00beM BhIOpachiBacMOi KpoBH. [loaToMy naBieHue B
apTepusx OyJeT TeM BHIIIIE, YeM CHIIbHEE COKPAIICHUE Cep/IIa.

KpoBsiHOoe nmaBneHHME HEOAMHAKOBO B Pa3HBIX ydacTKax cocyamuctoro pycna. Camas Oojblnas
BeJIMYMHA KPOBSHOTO JaBIICHHS B aOpTe, HECKOJBKO MEHbBIIE — B KPYIHBIX apTepu- six. KposHoe
JaBJICHUE TI0O MEpe yJalIeHUs] COCYIOB OT CEepAlla IMOCTENIEHHO CHM)KAETCS: ero BEeIMYWHA TEM MEHBIIIE,
YeM Jaibllie COCYyJ OT apTepPHaIHLHOTO OT/AEa CepAla U YeM OIKe OH K BEHOSHOMY. B monbIx BeHax OHO
MHOT/Ia CTAHOBUTCS J1aXKe HUXKE aTMOC(epHOro.

JlaBieHue B apTepusiX HEOJMHAKOBO B Pa3iIMYHBIX (pazax cepjedHoro nukia. OHO Hau- OoJbIlee BO
BpEMS CHCTOIIBI M Ha3bIBAETCSI CHCTONMYECKHM WM MaKCHMAallbHBIM JaBJIeHHEM. B COCTOSIHUM TOKOS Y
B3pPOCIIOTO YEeIOBEKa CHCTOIMYECKOE JaBleHHE B MJICUEBON apTepHH B cpeqHeM cocTaBisieT 120 MM pr.
ct. Bo Bpems namacTonmsl maBiieHWE KpOBM HaWMEHBIIEE, OHO HA3bIBAeTCA IHACTOINYECKUM WITH
MHHHAMAJILHBIM JIaBJIeHHEM. B cpemHeM B IIedeBOM apTepun 0HO cocTaBisieT 70 MM. pT. CT.

Pasznuiia MeXy CHCTOJMYECKHM M JUACTOJIMYECKUAM JaBJICHUEM MOJIy4HJia Ha3BaHUE IYJIb- COBOTO
napyieHusi. OHO SIBIISIETCS BaXKHBIM IMOKa3areneM (DYHKIIMOHAJIBHOTO COCTOSHHS CEp- JACYHO-COCYAUCTOM
CUCTEMBI.

VY yenoBeka MOKHO OTIPEACITUTh BETHYNHY CHUCTOJIMYECKOTO M JUACTOIMYECKOTO IaBJICHUS METOIOM
KoporkoBa mpu momomu pPTYTHOTO WIH TPYXHHHOTO MaHOMETpa 00 WCIoib3ys nudpoBbIe
nabopatopuu. (matyuk naBieHus) 3Has BenuuuHy cucrosmdeckoro (CJI), mmacro- muaeckoro (JIJ1) m
mynscoBoro (I11)maBnenust kposu, YCC, MOXKHO 10 popMyIie pacCcunTaTh BEIMINHY CHCTOINIECKOTO (B
MJI) ¥ MEUHYTHOTO (B J1) 00b€MOB KPOBH Y YeJIOBEKa.

[Hupoxoe npumeHenne noxyymia popmyna Crappa:
CO=[(100+0,5x 1) — (0,6 x A1T)] — 0,6 xB,

rae CO — cucrommuecknii 006EM; 1] — mymnbecoBoe nanenue; /Il — nuacronndeckoe nas- jgenue; B —
BO3PAaCT UCIBITYEMOTO.

YcraHoBIEeHO, uTO pacyéTHblie BeaununHbl CO, MOJYUYCHHBIC ¢ IOMOIIBIO 3TOH (YOPMYJIBbI, XO- POIIO
COBIAIAIOT C JAHHBIMH, MOJTYICHHBIMU KJIACCUIECKUMHU METOJIaMHU.

MuHYTHBIH 00BbEM KPOBH PacCUUTHIBACTCA O (hopMyIIe:
MOK = CO x UCC,

riae MOK — munyTHBIH 0066M KpoBr; CO — cucronmueckuii 00bem; HCC — yacTtoTa cepiied- HbIX
COKpAILEHUU.



HpaKTI/I‘ICCKaSI 4acTb

Lenb paboTHI: paccunTaTh MUHYTHBIN U CUCTOIMYECKUI 00bEM KPOBH IO YaCTOTE CEPey- HBIX

COKpAIICHUH.

OOBEKT UCCIICIOBAHUH: YEIIOBEK.
Ob6opynoBanue: rudpoBas madboparopusi, TaTIUK apTEPUATEHOTO JTABICHUSI.

Texnuka 6e3omacHOCTH (MHCTPYKIHS B padboTe Nel).

[Topsanok mpoBeneHNs SIKCIIEPUMEHTA!

1. O3HaKOMBTECH C YCTPOWCTBOM MPHOOPA, MPUMEHAEMOTO Il H3MEPEHHUS KPOBSHOTO JIaB- JICHHS.

2. O6HaxuTe JEBYIO PYKY UCTIBITYeMoro. OOepHUTE MaHKETY TIOTHO BOKPYT CEPEIUHBI TUIe- Ya
HCTIBITYEMOTO TaK, YTOOBI e HIKHUN Kpai HaXOoAwics Ha 2,5—3 cM BBIIIE JJOKTEBOTO CTHOA.

3. K mamxerke TMOJKIIIOYUTE JAaTUYUK apTECPHUAIbBHOTI'O JaBJICHUA

4. Bxmounte Ha [1K Wiy miasmeTe nporpaMMy s H3MEPEHUS apTEPHAIBHOTO TaBJICHUS U

3aIyCTUTE ee.

5. Harneraiite Bo31yX B MAHXKETY JI0 TEX 110D, IOKA HA JIEBOM TI0JIE KPAHa HE TOABUTHCS 3aIUCh
«JlocTaTOYHO» WM MPO3BYYUT 3BYKOBOM CHUTHAIL

[TokazaTtenu B nHopme VY ucneityemoro
UCC, yn./mun 60—80
CucToJInYecKoe JiaBjicHue, 90—130
MM PT.CT.
JlmacTonmdeckoe JaBlICHUE, 60—385
MM PT.CT.
[TymecoBoe naBieHHe, MM PT.CT.
CucToIMYecKHi 00BbEM, MII 70—80
MunyTHBIH 00BEM KPOBH, JT 4,24—5,3

6. MCIUICHHO BBIITYCTHUTC BO3AYX U3 MAHXKCTHI. Cumxas JaBJICHUEC B MAHXCTC, BHUMATCIIBHO CJIICAUTC

3a JaHHBIMHA Ha 3KPaHC.

7. IlosiBUTHCS BemMUrHA MaKCUMAaJIbHOTO (CI/ICTOJ'H/I‘-ICCKOFO) JaBJICHU:A, T.C. B 9TOT MOMCHT TOJIBKO BO
BpEMs CHCTOJIBI KPOBb MPOTAJIKHUBACTCA YCPE3 CIIaBHeHHLIﬁ yY4aCTOK coCyaa M MHHHU- MaJIbHOC

(InacToiaMueckoe) AaBiIeHHE.

8. Omnpenenure cucronuyeckuii ¥ MUHYTHBIH 0OBEMBbI KPOBU PAaCUETHHIMU METOJAMH 110 (OpMyJIe

Crappa.

Pexomenmanyu k 0pOpPMIICHUIO PE3YIIbTATOB Pa0OTHI: TIONyYCHHBIC JaHHBIC 3aHE- CHTE B TAOJHILY.
BrIBOBI M 00CYKIEHNE PE3YTBTaTOB PA0OTHI: CPABHUTE MOJTyYEHHBIE PE3yJIbTaThl C HOPMaTbHBIMH
BennurHaMu. OOBSICHUTE IPOUCXO0XKICHNE CUCTOINYECKOTO U AUACTOINYECKOro AJ]




Jlaboparopnast pabota Ne 4 .

«OrmpeneneHrne MUHYTHOTO 00bEMa KpOBOOOpaIlleHHsI KOCBEHHBIM METOJIOM B IIOKOE H MOCIIe
($u3nUecKoil Harpy3Km»

Lens pabotel: O3HakOMUTBCA ¢ MeToaukoi ompeaenenns MOK

TeopeTuyeckast 4acTb

MunyTHbIli 006€M KpoBooOpamenuss (MOK) sBisieTcss OqHIM W3 TJIABHBIX TOKa3aTeleH (QYyHKIUN
CepIeYHO-cocyIUCcTO cucteMbl. Meronsl onpexaenenuss MOK Moryt ObITh pasjeneHbl Ha TpsMble
(®uxa, I'pommemana. Crroapra-I'ammibprona, TtepMogwIONMM W 1p.) W Hempsmblie (Ctappa,
curmorpaduueckuii, OamucTorpapUuecKuii).

Bonpmoe pacnpoctpanenue momyumn wmeron Crappa (1954). DT1oT MareMaTHYecKHd METOJ
ompenenennss MOK 3akmiodaercs B pacueTax IO CIEHHUANbHBIM SMOUpHUECKHM (opmynaMm. Y uc-
MBITYEMOI'O OMNPEAEISIOT apTepHajbHOE [ABJICHHME M YacTOTy IyJbca (MCHONb3ysd LU(POBYHO Ja-
Ooparoputo). 3aTem 1Mo Gopmysie onpeaessIoT CUCToanYecKui (yaapHbiil) 00bem kpoBu (COK):

COK= 100 + 0,5 TI]T — 0,6 JUT— 0,6 B,

rae [1J] — nmynpcoBoe naBieHue (MM, PT. CT.);
JJ| — nmacronmdeckoe AaBieHue (B MM. PT. CT.); B —
BO3pacT (B rogax).

[Tocne onpemeneHus CHCTOIMYECKOT0 00BheMa Jierko paccuntatb MOK -MuHyTHBII 00BeM
KpoBooOpatieHus mo ¢popmyiie:

MOK = CO x UYII, rae YII — yacrora nmyssca.

VY 3n0poBbix Jroaei Benmmuraa MOK nogBepskeHa 3HaYNTENbHBIM KOJIEOaHHSIM, CB3aHHBIM C TIOJIOM,
BO3pAacTOM, BECOM M POCTOM, @ TaK)Ke C XapaKTEPOM JIeATEIbHOCTH.

V3MeHeHue 4acTOThI CEpACYHBIX COKPALICHUH U KPOBSHOTO JaBJICHHUA MpU (PU3NUECKOH pa- OoTe
Pa3IMYHON TSHKECTH.

Texnuka 6e3omacHOCTH (MHCTPYKIHS B padbote Nel).

[Topsmox mpoBeneHNUs SKCIIEPUMEHTA!

1. IIposectu usmepenne AJl u YCC B nokoe u nocine $pusudeckoii Harpysku (10 u 20 npu- cenanus
3a 30 cexyH[) ¢ UHTEPBAIOM B 1 MUHYTY.

2. Hanoxwure MamxeTy Ha 11e40. [IpeBapUTENbHO CHUIMUTE TLIOTHYIO OJIEXKLY.

3. BcraBbTe BO3YIIHYIO TPYOKY B BO3AYIIHOE THE3/I0 MPHOOPA (IaTYHUK apTEPHATbHOTO 1aBJICHUS
Relab).

4. TIpocyHbTe pyKy B MAHIKETY.

5. CsanpTe npsamo, pyKy pacrosiouTe Ha CTOJIE, MAHKETA JIOJDKHA HAXOIUTHCSA HA YPOBHE CEPILIA.

6. 3anycrure nporpammy Relab u HaxkMuUTe Ha KHOTIKY CTapT.

7. HarneraiiTe BO31yX B MamKETKy J0 MOMEHTA, KOTJIa Ha JIEBOM MaHEeIH IPOrPaMMbI HE MOSBUTHCS
HaJMNUCh «JOCTAaTOYHO HAKAYaHO.

8. InaBHo cryckaiiTe BO3IyX, OTKPHIB BUHT.

9. Ha neBoit nanenu IMporpaMMabl JOJKHA MMOABUTCA I/IH(l)OpMaIII/ISI O JaBJICHUU U IYJILCE.
10. 3aduxcupoBaTh pe3ynbTaThl HCCIEAO0BAHMS B IPOTOKO.

11. Cnenatp BBIBOI.

Pexomenpmaruu mo oopmIteHHIO TPOTOKOIIA PAOOTHI

[Tonyduennsie nanubie 3aHecuTe B Tabmuiy. Cuenaiite 3akmodenue 06 mmenennun CO u MOK mocire
¢dbu3nueckoii Harpy3ku. B ciydae ysenmmuenuss MOK oTBeThTe Ha Bompoc: «3a CYET 4ero mpOUCXOIUT
BO3pacTaHue JaHHOro nmokazatens nocie 10 nmpucenanuit u nocue 20».



[TpoTokon nabopaTopHOii paboOTHI
«/3MeHeHre 4acTOThl CEepICYHBIX COKPALCHHWH W KPOBSHOTO JAaBiIEHMs NpH (u3uueckoi padote
Pa3IUYHON TSKECTH

IToka3zarenu Tloxoit ITocne ITocne

10 npucenanuii 20 nmpucenanuit

Yacrora cepaeunsix co kpamenuii (HCC)

CHCTOINYECKOE JaBJICHUE

Jnacromudeckoe
JaBJIEHNE

[TynscoBoe naBneHue

Cucronuueckuii 00beM KpoBU

MuHyTHBIH 00BEM KPOBHU

B ycnousx ocHoBHOTO 00MeHa MOK y 37M0pOBBIX JOZIeH paBeH 3,5—5 1 B MUHYTY, IIPH 3TOM
OTKJIOHEHHs1 He TmpeBbimaloT = 10% OT MOKHOW BeJMYMHBI MUHYTHOTO 00BEMa KpOBOOO- palleHHs
(AMOK). V mozeii ¢ paznuaHbiMu 3a001eBanusMu otkiioHeHns MOK B okoe Kak B Ty, Tak U B IPYTYIO
CTOPOHY BBIPaXKEHBI B OOJNBIIEH CTENECHH, YEM Y 310POBBIX.

[Mome3ysice Metomom Crappa, ompenemuts MOK mocne ¢usndeckoit Harpyskn (20 rayOoKmx
npucenannii 3a 30 cekyHn) U cpaBHUTH ero BenuanHy ¢ MOK B mokoe. [lynbe 1 aprepuansHOe JaBieHue
onpenersITh Kakasie 30 ceKyH Iociie Harpy3Kd W TeueHue 6-Tu MUHYT. 3aTeM, pac- cuntaB MOK mo
MOJTy4YEHHBIM JTaHHBIM, BBIUEpTUTH KpuBYIo AuHamuku MOK nocie Harpysku. Cuenaifre BBIBO:

CdopmynupyiTe BHIBOIBI.

nOMOLLb YYUTENIO

TeMbl MHAVMBUAYANBHOMO NpoeKTa:

«CpaBHeHne MOK y LWKO/TbHWKOB C pa3fiNyHbIMK rpynnamu 340p0OBbs».
«3aBucumocTb MOK y pasHbIX BO3PACTHbIX rpymnn».

KOHmpOﬂbele eoripocsi.

1. YT0 Takoe KpoBSHOE AaBneHue?

2. [laTb onpepeneHve apTepuanbHoe AaBneHue?

3. OT yero 3aBMCUT apTepuanbHOe faBreHune?

4, lepeuncnuTb NpnboOpbl, NO3BONAOLWME ONPEAENNTb KPOBSHOE AaBneHue. YTto
ob603HavaeT nokasaHue npubopa 120/907?

5. [latb onpeaeneHne cUCTone U ANACTONe.

6. OT yero 3aBUCUT MHTEPBaN BPEMEHU MeXAy U3MepeHUsIM1 apTepuanbHOro Aasre-
HWUS?

7. B ueM nsmepseTcs gaBneHue?

8. UT0 03HauaeT TepMUH AMACTONMYECKOe AaBneHue?

9. KakunM 6one3HsaM CoOTBETCTBYIOT AaBneHuns Boiwe 140/90 n Huxe 90/50?

10. aTb onpeaeneHne nynbCOBON BOJHbI.

11. Yto Takoe CO? MOK?



3amanuel:

B opranusme 4enoBeka KpoBb TEUET 0 COCYJaM CBS3bIBACT KaXK/IbIA OpraH U KaXaylo KIET- Ky Tena
Mexay coboit. OHa pa3HOCUT MHUTATEIbHBIC BEIISCTBA, KOTOPHIC MOJYYWJIAa W3 THIM B OpraHax
nuiieBaperns. OT JIETKUX KPOBBb JIOCTABISIET K KJIETKAM KHCIOPOJ, a 3a0upaeT yrie- KHCIbIH Tas,
BpelHbIe 0TpaboTaHHbIe BemecTBa. OHA MOMEPKUBAET MOCTOSHHYIO TEMIIEpaTy- py Tella U 3allUllaeT

OpraHm3M OT BpPETHBIX MUKpOOOB. Cepiile — yIUBUTENBHBIH M HAIEXKHBIH MOTOpP, HACOC, KOTOPBIA
pabotaer B TeueHnH Beet xku3an (10 100—150 ner), 6€3 ocTaHOBKH U
«PEMOHTA .

BonpocNel

B 4yeM npuunHa Takol HEYyTOMUMOCTH PabOTOCIOCOOHOCTH CEPALa 1 €ro MBIIII?

Bompoc Ne 2

CKONBKO JIUTPOB KPOBU NIEPEKAYMBACT CEP/LIE YEIOBEKa 3a 1 uac U 3a 1CyTKH, €ClIM OHO COKpAaIaeTcs
B CpefHeM 75 pa3 B MHH., BEIOpachIBasi IPH KaXKAOM COKpAIEHUH U3 IBYX Kely- 1o4ukoB 150cm3 kpoBu?

3amanue 2:

[IpencraBpTe puTMUYIHYIO paboTy cepama 80-1eTHero yeaoBeka (KoTopas mpencTaBicHa Ha CXeMe) H,
HCXOJSI U3 MPOJIOJKUTENBHOCTHU (ha3 CepICUHOTO IUKJIIA, ONPEICITUTE, CKOJIBKO JieT 13 80 y Hero:

1. oTaBIXaIM MBIILIIBI KETYAKOB CEP/LA;

2. OTIBIXAJIH MBI MpeACcCEPAnii;

3. GBUIM 3aKPBITHI CTBOPYATHIE KJIATIAHBL;

4. 6bLIM 3aKPBITHI TOJYTYHHBIE KJIANaHbL.

CepaeuHbivi umkn

Mepeuncnure gasbl CepAeUHOro uMKNa u gante uMm
XapakTepucTuKy:

Puc.26. Cepaeunslii HUKI

3ananue 3:
[Tpu xape ¥ BOJIHEHNHU KOXKa KPACHEET, Ha XOJIOJIE U TIPU UCIyTre — OJIeTHEeT.
Bomnpoc: ITouemy?

3aganue 4:

B wu3BecTHOM OmBITE HUTAIBSIHCKOTO YYEHOro Mocco denoBeKa KIagyT Ha TOPHU30HTAJIbHYIO
WIATGOPMY OUYEHb UYBCTBUTEIHHBIX BECOB M YPaBHOBEIIMBAHHIO MX. CTOUT MCHBITYEMOMY HECKOJIBKO
pa3 MOIIEBETNTh MalbllaMH HOT, KaK CTPEJIKa Mpudopa MOKaXeT, YTO CTOPOHA IUIaT- GOPMBI, I/ie JIeKaT
HOTH OITyCTHJIAch. A TIpH PEIICHWH MM CIIOKHOW MaTeMaTHYeCKOW 3aJaud OIMyCTUTCS APYroil KOHeI
IaTGOPMBI KaK Ha pUCYHKE.



D} [TepBbIii IKCTIEPHMEHT 110 «KKAPTHPOBAHHIO MO3ra»

Mo3ropoii KpoBOTOK

0 camuah acmenui!

Puc.27. OnsiT Mocco

Bompoc:
Kax 1 B 3aBHCHMOCTH OT YE€T0 U3MEHSIETCS CHA0KCHHE KPOBBIO?

3amanns Ha QYHKIIMOHAIBHYIO TPaMOTHOCTE 3amanuel.

V 3HauUNTENHHON YaCTH MAIIHEHTOB C TOBBIMIEHHBIM apTEPHAIBLHBIM TaBIICHHEM TaKOe CO-
CTOSTHHE OpraHu3Ma OOYCIIOBJICHO M3MEpPEHHEM JaBJICHUS Ha TMpueMe y Bpada. OHO Oae IMOJIy9HIIO
CIIeIUaIbHOC Ha3BaHUE — «THUIEPTEH3MS OCNBIX XaJaToBy» WM «CHUHAPOM OembIX XamaToBy. [loBIIcHHE
JIABJICHUS B JAHHOM CIIy4ae CBS3BIBAIOT CO CTPECCOM OT MOCEUICHUs OOJIBHHUIIBI, TOT/Ia KaK U3MEPCHHUE B
JIOMAIIHUX YCJOBHUSIX WIM C TIOMOIIBIO MEPHOJUYECKOTO KOHTPOJISI pa3MEllaeMbiM Ha Tele
ABTOMAaTHUYECKAM YCTPOHCTBOM IIOKa3bIBaeT, YTO AaBlie- HUE B HOpMe. [lofBepKEHHOCTh CBSI3aHHBIM
3a007IeBaHMsIM y TaKWX MAIMEHTOB MEHbBINE, YeM y ITOCTOSHHBIX THIIEPTOHHKOB, HO OOJbIIE, YeM Y
00bryHBIX Josell. CTOWT 1M00aBUTH, YTO CYIIECTBYeT M OOpaTHBIM (EHOMEH, Tak Ha3bIBacMas
MacCKMpOBaHHAs THUIEPTCH3MUS, KOT/Ia Y UeIOBeKa JaBJICHUE MOCTOSHHO MOBBIIICHO, HO MPH OOJBHUYHOM
M3MEPEHUU TIPHU- XOJUT B HOPMY.

Bompoc 1.

Yro Takoe MaCKMpOBaHHAs TUIIEPTEH3UA?

1. TTOCTOSIHHO TOBBIIIEHHOE APTEPUAITBHOE JIABJIEHHUS.

2. TIoBBILIEHHOE JAaBJIEHHE, @ IPU U3MEPEHNH OHO TIPUXOUT B HOPMY.
3. HopmanbHOE apTepHaibHOE JaBIEHHE, a IPU BHIE Bpauya OHO MOBBILIAETCS
4, TIoCTOSHHO MOHKEHHOE apTEPUAIBHOE JABJICHHUE.

Bompoc 2.

Kakune xapakTepuCTUKU OTHOCSTCS K THIEPTOHHU?

1. TToBbIEHNE KPOBSHOTO JIABJIEHHS.

2. TIoHMKEHNE KPOBSHOTO JaBJIEHHE

3. YBennuuBaercs MPOCBET KPOBEHOCHBIX COCY/IOB.

4, CyxaeTcst IPOCBET KPOBEHOCHBIX COCY/IOB.

Bompoc 3.

Kak u3BecTHO pabodee KpOBSHOE [aBJICHHE Y KaXOTO YeJIOBEKa HHUBHIYAIbHO, HO CPEIHHUIA
nokasaresns cocrabisier 120\80ym\muH.



Ecnu y uemoBeka pabodee naBienue cocraisger 120\80, To npu moHmWKeHWH OyayT Ha- OJIIOAATHCS
CIIEYIOIUE MPU3HAKH:

I'onmoBHas 601b Ha /Het
CnabocThb Jla /Het
[NoBbIeHHas: paboOTOCIOCOOHOCTH Ha /Her
Vcunenne BHUMaHHS Ja /Het
[Tpu3HaKy HE U3MEHSIOTCS Ha /Her

Bompoc 4.
Kak u3BecTHO CTpecchl pa3BUBAIOT MHOXKECTBO 3a00JIEBaHUIl, B TOM YHCJIE CBSI3aHHBIE H C U3MCHEHUE
KPOBSIHOTO JIaBIICHUSI.

Halinure 3a00Ji1eBaHUs CBA3aHHBIE C U3MEHEHUEM JIABJICHUS:

Wudapkr Ha /Her
lunepronus Ja /Her
Ouype3 Jla /Her
lMunoToHus Ja /Het
[Munoguuamus Ja /Her
lM'unepren3us

Bompoc 5.

BribepuTe mpu3HAKK XapaKTepHBIE TSI TAKOTO 3a00JIeBaHNE KaK THIIEPTOHMS:
* MyJIbCHUPYIOIIAs TOJOBHAsS 00JIb;

* TOJIOBOKPYKCHHE;

* TOKpacHEHWeE JINIIa,;

* TIOHWKEHHAS YTOMJISIEMOCTb;

® TOBBINICHHAS YTOMIIIEMOCTb;

* cmabocTh;

* MeJIbKaHHe MYIICK Mepe]] rIa3aMu;

® OJIBIIIKA, KOTOPAs TPH HArPY3KaxX YCUIUBACTCS,
® OTEKU;

® [IOTIUBOCTE;

® CYXOCTh PYK H HOT;

® OHEMEHUE PYK U HOT;

* 00JIb 33 TPYAUHOI;

¢ OECCOHHUIIA;

* Pa3IPaKUTENHHOCTE;

® TIOCTOSIHHOE YYBCTBO TPEBOTH, OECIIOKONCTBO.

3aganue 2.

CepaeuHo-cocyUCThIC 3a00JICBaHUS

VY KypHIBIIUKOB MOCJE KaXI0W BBHIKYPEHHOW CHrapeThl HaOIIOAAETCS Cy>KEHHE COCYJOB, AJISIIeecs
30 munyT. [lo3TOMY y cHCTeMaTHUYECKH KYypSIIEro YelOBeKa COCY/bl OYTH HEMpe- PHIBHO HaXOAATCS B
CY’KEHHOM COCTOSIHUU.



Puc.28. Terogotorpadust pyku KypuIIbIIHKa

Bompocl.:
Ha kaxoit rermmodororpadum n300pakeHbl pyKH KypHIIbITHKA?

Bompoc 2:
[Tpu ynoTpeOiieHNH amKoroJisi U KypeHHUs Y YeloBeKa HapymaeTcsi paboTa BHyTpEeHHHUX Op- raHoB. K
4YeMy MPUBOJUT KaXK]ash BBIKYPCHHAs curapera’?

Oo6Benute «Jla» wim «Het» B Kaka0W CTpOKe.

K uemy npuBoAHT Kaxx1ast BEIKypeHHast curapera? Ha win Her
YBenmmuuBaet paboTy cep/lla 1o MPOTATKWBAHHIO KPOBU Ha/Het
Hapymenue termootnaun Ha/Her
Pacimpenre KpoBEHOCHBIX COCYA0B Ha/Her

Bompoc 3:

CyskeHHe coCyoB — MpHYHHA 3a00JIeBaHNs KyPUIBIIUKOB «IIEPEMEXKaIOLICHCsl XpOMO- TOi», KOTopast
COIIPOBOKAACTCS CHIIbHOM 00JIbIO BO BpEMsl XObOBI.

K kakum mocnencTBUAM IPUBOJUT CY)KEHHE COCYIOB?

1. ToTepe TPyAOCTIOCOGHOCTH HA JJIUTENBHOE BPEMSI

2. VHBanmumHocTH

3. Ipucrtynsl Gomu

4. Hukakux HapyIleHuUii He HabIIO1aeTCs.

Bomnpoc 4:

Bri0epuTe npaBuiIbHbIE YTBEPXKICHHUS.

1. TlocrosHubIe 3aHATHS HU3MUECKUM TPYIOM U (PU3HYECKOI KyJIBTYpPOH CIOCOOCTBYIOT Pa3- BUTHIO
U YKPEIUIEHUIO CEPJICUHON MBIIIIIBI.

2. HUKOTHH BBI3BIBAET CYXKEHUE KPOBEHOCHBIX COCY/IOB.

3. «Ilepemerkaromascss XpoMOTa» — 3TO Pe3yJIbTaT HENPABILHOTO TTHTAHHUSL.

4, AJKOTOJIbHBIE HAMTMTKH, B TOM YHUCIIE U TIMBO, HAPYILIAKOT KPOBOOOPAIEHHE.

5. TunogvHamMust HUKaK He CKa3bIBAETCS Ha paboOTy CEpJILA U COCY/IOB.

6. [Ipu BEIKypHBaHWM CHTAPET YCTIOKAMBAKOTCS HEPBBI, CHUMAETCS CTPECC.

7. HUKOTHH CHMXAET CBEPTHIBAEMOCTH KPOBH.



8. Ilpu pusnueckoit paboTe yBenmMuMBaeTCs 00bEM KPOBH, IPOTEKAMOIIEH Yepe3 cepie- Hyo
MBIIIILY.

9. Cepneunblii IPUCTYI MOKET OBITH CMEPTENBHBIM, €CJIM OOUIMPHBIA YUaCTOK CEPIEUHON MBILIIIBI
JIMILIEH KUCIOPOAA.

10. O6pas3 *xu3HK He BOMSET HA MPOIOIKUTENBHOCTD KU3HU YEIOBEKA.

NCCIIEAOBAHUE CBOI\/'IC]:B APTEPUAJIBHOI'O ITYJIbCA (HA
JIVUHEBOU APTEPUN)

Hcronb3yst pyHKIMOHATBHBIE TECTHI C MOACYETOM YacTOTHI cepaedHbIXx cokpamenuii (UCC), MoxHO
MOJYYHUTh BaXKHBIE CBEICHUS O (YHKIMOHAILHOM COCTOSIHUM CEPIIEYHO-COCYINUCTON CH- CTEMBI.
Hanpumep, onpeaenuts BiausHUE GUINUECKUX YIPAKHEHUH Ha OPraHU3M, YTO CYIIe- CTBEHHO MOMOTaeT
B JO3UPOBaHUH (PHU3NUECKOI HArpy3KH, €€ MHINBHIY ATH3AUH U ONTUMAIb- HOCTH.

[Iynbc paznuyaroT apTepUaibHbIN, KATWUIAPHBIN U BEHO3HBIH.

Haubonpee npakTHdeckoe 3HAYEHHE JUIS TUATHOCTHKH PA3IMYHBIX MMATOJOTHYECKUX CO- CTOSHHMA
HUMeeT apTepHaJIbHbIA MYJIbC.

CymiecTByeT HECKOJNBKO CIIOCOOOB OMpeACieHUs] Iylibca, Haubojee MNpPOCTOM W3 HUX —
MATBIIATOPHBIN. 3aKIF0YAETCsl OH B IPOIIYTIBIBAHUH U TIOJICUYETE MYIHCOBBIX BOJIH.

[NManpmamus (ot nmat. palpatio —ourynbiBaHre) —KIMHUYECKHA METOJ MCCIEIOBAaHUS MPH TOMOIIN
OCS3aHHAA C NENbI0 W3YYeHHS (U3WYECKUX CBOWCTB W UYBCTBHTEIBHOCTH TKaHEH W Op- TaHOB,
TororpagpuIecKux COOTHOIICHUH MEXy HUIMU B OOHAPYKEHUSI HEKOTOPBIX (PYHKIIMO- HAJBHBIX SIBICHUMA
B OpraHu3Me (TeMIreparypbl KOXH, MyJIbCallud COCYIOB, NEPUCTANBTUKH KK - HNIEYHUKA U JP.).

OnpeaensioT MyJbC Ha COHHOM, BUCOYHOW M JOPYrUX NOCTYMHBIX Ul Mayibnanuu aprepusix. Kak
MIPaBWJIO, IYJILC OTNPENEISIFOT Ha JIy4eBOW apTepuH Y Havalla OCHOBAHHS OOJNBIIOTO Malb- 11, JJIS Yero
Manblbl (BTOPOH, TPETHH W UYETBEPTHIM) CTABATCS UyTh BBINIE JIy4e3alsICTHOTO Cy- CTaBa, apTepHs
HaITYyTBIBACTCS U PWKAMACTCS K KOCTH (pHc. 29).

3TO UHTEPECHO:

BpaueBarenn npesrero Kuras, o6cnenyst 00IpHOTO, H3y4all ITyJIbC HE MEHEE YeM B JIEBSATH TOYKaX U
paznuuand 10 28 BHUIOB Myjibca. B cpeiaHMe Beka METOJA IyJIbCOBON JTHATHOCTUKHM MPOHHMK Ha
tepputoputo CpeaHeit A3un: TeopeTHIeckoe 000CHOBaHNE UCCIIEIOBAHUS TyJIbCa B
«KaHoHe MeaMIMHBI»Y BBIIAIOIIEIOCS Bpaua cpeaHeBekoBoro Bocroxka MOH Cunubr (980-1037 1T.) BO
MHOTOM CXOJTHO C TTOJIOXKCHUSMU JIPEBHEH KUTAHCKON MEUITHHEI.

Puc. 29. UccnenoBanue mynbca: NpaBUIbHOE U HEMPABIIILHOE MOJIOKEHHUE MaNbIeB (110 A.
®orens u I'. Bogpamke, 2000)



ApTepHaIBbHBIN TYJIEC — 3TO PUTMHUYHBIE KOJIEOAHUS CTEHOKapTepuil, 00yclIoBIeHHbIE BbI- OpOCOM
KPOBH M3 CepAlla B apTepHalbHYI0 CUCTEMY W M3MCHEHHEM B HEW JaBJICHUS B TEUCHUE COKPALICHUS
(cuctomnsl) u paccnabaeHus (JUACTOIIBI).

IIpu wuccrnenoBaHWW IyJbCa OMNPEAETSIOT €ro OCHOBHBIE (DM3MOJIOTMYECKHE IoKasaTenu (xa-
PaKTEPHUCTHKH):

* put™M

® YacToOTy

* HampspKeHHe

* HaroJIHEHHE

¢ (dopmy (ITyJTbCOBOI BOJIHEI).

PutMHYHOCTH Tysibca OOYCIIOBJIEHO paclHpoOCTpaHEeHHEeM KoJieOaHWi COKpalleHHs cepjia dvepes
paBHbIC TPOMEXKYTKH BpeMeHH. [Ipu paccTpoicTBax CepAEYHOTO PHUTMa IyJICOBBIE BOJ- HBI CIEIYIOT
Yyepe3 HEOJUHAKOBBIE MPOMEKYTKH BPEMEHH U ITyJIbC CTAHOBUTCS HEPUTMUYHBIM.

DTO HHTEPECHO:

B HOpMe MOXXET BCTpeyaThCs TaK Ha3blBaeMas <«JIbIXaTeNIbHAS apUTMUS», MPH KOTOPOH ya- CTOTa
MyJIbCa BO3pAcTaeT Ha BIOXE U YMEHBIIIACTCS MPU BbIAOXE. JlpIXaTenbHas apuTMHUs Yaille BCTPEYaeTCs y
MOJIOJIBIX JIFOJICH, @ Y B3POCIBIX BO3HHKACT KaK OTBET CEp/lla Ha CTPECCOBBbIC (HAKTOPHI, HA (PU3UUECKYIO
Harpy3Ky, a TakxKe MPH JIUTETEHOM (PU3UUECKOM MIIM YMCTBEHHOM MEePEyTOMIICHHU.

Kakne mnpuamHBI MOTYT OOBSICHHTH JaHHOE SBIICHHE?

OtBeT:

Bo3HUKHOBEHUE IBIXaTENLHOW apUTMHH 00YCIIOBICHO aHATOMUYECKOW OJM30CTHIO JISTKUX U CEpIla,
a TaKk)Ke BIHSHAEM HEPBHO-TYMOPAIBHBIX (DaKTOPOB.

Yacrora myipca B (UIMOJOTHYECKHX YCIOBHSAX TOKOSCOOTBETCTBYET YacTOTE€ CepACYHBIX
cokpamieHnii u paBHa 60—90 cokpameHudi B MuHyTy. YacroTa myjbca IOJABEPKEHA JIOBOJIBHO
3HAYUTEIHHBIM KOJICOAHMSIM B 3aBUCUMOCTH OT BO3pAcCTa, 1oJja, pocTa U APYTrux (HakTOpOB.

3TO UHTEPECHO:

VY >KEHIIUH MyJIbC HECKOJIBKO Yallle, YeM y MYKUHH. Y BBICOKOTO Y€JIOBEKA MYJbC OOBIYHO PEXE, UEM
y HH3KOTO pocTa. Y IIoJel Mokuoro Bo3pacra (crapimie 60 JIeT) 1 y AeTel MyNbe Yalle, 9eM y B3POCIIbIX
T,

VBenuueHne 4vacToThl cepaeuHbix cokpamenuit (UCC) Oompme 90 B MuUHYTY HasbIBaeTcs Ta-
XUKapaueii (Ip.-rped. 1o PRIeTpblil 1 Kopdion — cepaue). B ¢usnonornueckux ycnoBu- fx
9acThIN MyJIbC HAOMIOAAeTCA NpU (PU3MUYECKUX M ICUXO0JIOTHYECKUX Harpy3Kax.

YacroTa cepriedHBIX cOKpalieHuii MmeHee 60 B MUHYTY Ha3bIBaeTCs Opanukapaueit (ap.- rped. —
MCHHGW}@ — cepaue). I[aHHO(:‘]&ﬂSBQ&HI/Ie XapakTEepHO BO BpeMs CHa, Y (U3NYEeCKH TPEHUPOBAHHBIX
Jrozei.

HopMaabHbisg
pPUTM NS
bpaastkap;in “ ,\

Taxmkapana h r‘ h h h h n ﬂ h

Puc. 30. OKI" npuznaku Hapymenus YCC




Hampsioxenune mynbsca onpenensercs TOH CHIONW, KOTOPYIO HY)KHO MPIIOKHTh MCCIEAYIONIe- MY IS
MIOJIHOTO CHABJICHUSA NYJIbCHUPYIOMIEH apTepurd. ITO CBONCTBO IIyJibca 3aBUCUT OT BE- JIMYMUHBI
CUCTOJIMYECKOTO apTEPHUAIBLHOTO AaBICHUS U TOHyCa apTepUaabHO cTeHKHU. YeM BhI- 1€ AaBJICHHUE, TEM
TpyIHEE CXKaTb ApTEpPHUI0, — TaKOM IYyJbC HA3bIBACTCSl HANpsLKEHHBIM, WKW TBepAbIM. [Ipu HH3KOM
TABJICHUH apTEPHs JIETKO CKUMAETCS — ITYJIhC MSTKHH.

Hamonnenue mynsca oTpakaeT HANOJHEHWE HCCIEAYyEeMOW apTepuH KPOBBIO IO BBICOTE IMOIBEMA
apTepuaNbHONM CTEHKU. JlaHHBIM TMOKa3aTenb 3aBUCHT OT BEJIMYMHBI YAApHOTO oOBeMa, 00IIero
KOJIMYECTBa KPOBH B OpraHu3Me W e€ pacmpesencHus. Pa3nuyaioT MynbC XOPOUIEr0 HAMOJHEHUS WU
TIOJTHBIN, ¥ MJIOXOTO HATIOJHEHUS WX MTyCTOU (CIIa0bli, HUTEBUITHBIN).

JlaGopartopHas paborta Ne 5 .

«OmnpeneneHne OCHOBHBIX XapaKTEPUCTUK apTEPUAIbHOTO ITyJIbCa Ha JIy4eBOI
apTepum» .

Llenp pabOTHI:03HAKOMHUTBECA C OOMIMMH 3aKOHOMEPHOCTSAMH (PYHKIMOHUPOBAHUS Cep- JIEYHO-
COCYIHCTOU CHCTEMBI, HAYIHUTHCS MABIIATOPHOMY METOJy UCCIICIOBAHUS TYJIbCA.

Martepuaiiel 1 000pyIOBaHNE: CEKYHAOMEP, Yachl CO CTPEIIKOH.
[Topsimok nmpoBeAeHUs SKCTIEPUMEHTA!

1. Ipunats ucciaemxyeMoMy ymIoOHOE MOJNOXKEHUE, CUISL MK JIexka. OXBATUTH OJHOBPEMEH- HO KUCTH
MaIMeHTa Talbl[aMH CBOMX PYK BBIIIE JIy4e3alsCTHOTO CyCTaBa Tak, 4ToObl 2, 3 W 4-ii TalbIbl
HaXOJWIINCh HaJ Ty4eBOH apTepuei (2-i maer y OCHOBaHHS OOJIBIIIOTO MMajblia).

2. CpaBHHUTB KOJIeOaHHs CTEHOK apTEpHUii Ha MPaBoi M JIeBoi pykax. [IpoBECTH MOCYET My IbCOBBIX
BOJIH Ha TOH apTepuH, I'/ie OHH JIydlle BeIpaykeHbl B TeueHNH 60 cekyH.

3. OueHHUTh HHTEPBAJIBI MEK/Y IyJILCOBBLIMU BOIHAMM.

4. OueHuTD HATIOJIHEHHE TTyJIbCA.

5. CnaBuTh nE€By0 apTepur0 10 HMCYE3HOBEHHs IyJibca W OLECHWTh HANpsDKEHWE Iyibca. 110
HaTOJHEHHIO U HANpPSKEHUIO OTNPEACIUTh BENTUUYHUHY IyJIbCa.

6. 3adukcupoBaTh pe3yIbTaThl HCCIEOBAHUS B IPOTOKOIL.

7. Cnenatb BBIBOJI.

CBoiicTBO Mmynbca Hopma BapuaHThl OTKIOHEHUS [aHHble u3MepeHuit
PutMm PutmMuunbIi ApUTMUYHBIN
YacrtoTa 60—90 Penxuii/YacTolid
Hanonunenune Xopouiee Cnaboe
Hampsoxenue YMepeHHoe Msirkuit/ TBEpabrii
®opma Hopmansnas Brictpoiit/MeaneHnsiit
BriBon:

IIpu 3amepe mynbC y UCHBITYEMOTO

OrTBer:

B HOpMC, HUMCHOTCA HAPYHICHUSA PHUTMHUYHOCTHU, YaCTOTBI, HAIIPSKCHHUSA, HAIIOJIHCHUS, q)OpMBI

MyJIbCOBOM BOJIHBI




Jlaboparophast pabota Ne 6 .

«Ormpenenenre QpyHKIMOHAIBHOTO COCTOSIHUS CEPIIEYHO-COCYIUCTON CUCTEMBI)

Lens paboTHI: OLEHNUTH (QYHKIMOHAIBHBIE PE3EPBhI CEPIEYHO-COCYTUCTON CUCTEMBI Ha (PU3UUECKYIO
Harpysky.

Marepuaist 1 o0opynoBaHue: Iudposas tadoparopus, garauk YCC.

[Mopsiok poBeeHNs SKCIIEPUMEHTA:

1. Onpenenuts nynse B nokoe (UCC 1) 3a 1 munyTy.

2. Cnenats 20 npucenanuii 3a 30 cex.

3. TMosTopHO M3MepuTh mynse (UCC 2).

4. Paccuurars ko3pdunuent Tperuposannoctu (K) mo popmyse:

K= (UCC2-UCCI). «100%
4CCl

5. CpaBuuTh nony4yeHHbli pe3ynbTar ¢ TabIMYHbBIME JaHHBIME. ClIe1aTh BHIBOSI.
6. YpoBeHb TPEHMPOBAHHOCTH CEPAEYHO-COCYAMCTON cucTeMbl (10 SIHkeBny, 1975 1.).

Koaddurment tpenuposanHoctu -K,% YpoBeHb TPEHUPOBAHHOCTH
25 u MeHee OTiIHbIH
26—50 Xopommuit
51—-75 ITocpencrBeHHblI
76—99 ITnoxoit

Jlabopatophas paborta Ne 7 .

«Ompenenenne YHEPTro3aTpaT MO COCTOSHUIO CEPACUYHBIX COKPAIICHUID

TeopeTuueckas 4acTb

B u3BecTHOI TOTOBOPKE «JIBUKEHNE — 3TO JKU3HBY 3aKJIIOUEH TITaBHBIN MPUHIIATI 3[JOPOBO- TO OBITHS
tena. [lomp3a Gu3nyuecKoil aKTUBHOCTH IS CEPIEYHO-COCYTUCTON CUCTEMBI HE BbI- 3bIBAET COMHEHUH HU
y Bpaded, HU y CHOPTCMEHOB, HH y OOBIYHBIX Jromed. Ho kak ompenennts COOCTBEHHYIO HOPMY
MHTCHCUBHOCTU (DU3NYCCKUX HArpy30K, YTOOBI HE HAHECTH BpEa CepJIly U OPraHu3MYy B Iiejiom?

Kapanonorn u crnenuanucTsl CIOPTUBHOM MENUIIMHBI PEKOMEHIYIOT OPHEHTHPOBATHCS Ha HOPMY
MmyJibca, u3MepsieMyro mnpu ¢usmdeckux Harpyskax. OObruHo, ecmu YCC BO Bpemsl Tpe- HHUPOBOK
MPEBBINIACT HOPMY, HArpy3KH CYHMTAIOTCS YPE3MEPHBIMH, a €CIM He JOTATHBAET JO HOPMBI —
HepocTarouHbIMA. Ho ecTh M ¢u3nomornyeckne 0COOEHHOCTH OpPTaHW3Ma, BIMSIO- M€ HAa YacTOTY
COKpallleHU cepua.

[Mouemy yacToTa cepeOMEHUS YBEIMUUBACTCS?

Bce opranbl v TKaHU )KMBOT'O OpraHu3Ma HYXKIAIOTCS B HACBIIICHUU IMUTATEIILHBIMU BEIle- CTBAMU H
kuciaopogoM. VIMEHHO Ha 3TOW MOTPEOHOCTH NEPKUTCS padoTa CepleYHO-COCYAU- CTOW CHCTEMBl —
Kagaemas Cep/leM KPOBb HACHIIAET OPTaHbl KHCIOPOIOM, W BO3BPAIIAETCS B JIETKHE, T/I€ MPOUCXOINUT
razoobMeH. B coctosanu mokos 3to npoucxonut mpu YCC ot 50 (y TpeHupoBaHHEBIX Jroaeh) 1o 80—90
yIapoB B MUHYTY.

[Ipu akTHBHOM IIBMKEHUU TOTPEOHOCTH BCEX OPraHOB B KUCIIOPOJIE PE3KO Bo3pacraeT. BoT mouemy
4acTOTa MyJIbCa YBEIMYUBAETCS MOCIe PU3NIECKOI Harpy3KH.



Ceppare nosry4aeT CUrHalI O HEOOXOJUMOCTH TOy4eHHs OOJbIIeH MOPUUH KUCIOPOAa U Ha- YNHAET
paboTaTh B yCKOPEHHOM TeMIIe, 4TOOBI 00eCIIeUnTh oJauy HYyKHOTO 00beMa KUCIOpO/Ia.

o~

B 'y

Puc.31 N3mepenue mynbca

YroObl y3HaTH, MPABUILHO JIM PA0OTAET CEPILE U aleKBAaTHBIC JIU HAIPY3KH I0JIy4aeT, HEOOXOIMMO
YYUTBIBATh HOPMY YaCTOTHI ITyJIbca MOCIIE PAa3HBIX (PU3UYECKUX HATPY30K.

3HavyeHUs] HOPMBI MOTYT Pa3fiMuaTbCsi B 3aBUCUMOCTH OT (PM3MYECKOH MOATOTOBKH M BO3- pacTa
YeJI0BeKa, MOITOMY JUISl €€ OIPEAEICHHUs UCIOJb3yeTcs GopMysa MaKCUMAIIBHOTO MyJib- ca: 220 MUHYC
KOJIMYECTBO IIOJIHBIX JIET, TaKk Ha3biBaeMas ¢opmyna Xackema-Pokca. OT mosry- 4€HHOTO 3HAYEHUS U
OyZeT BBIYUCIIATHCS HOPMa YacTOThl CEpALEeOMEeHHH 11 pa3HbIX BUJOB Harpy3oK, WIN TPEHUPOBOUHBIX
30H.

Xonpba — OIHO W3 caMbIX (PU3HOJIOTUYHBIX COCTOSHHN YeNlOBEeKa, ¢ XOJbObI Ha MeCTe MpHU- HSTO
HauYMHATh YTPEHHIOI T'MMHACTHUKY B KadecTBE Pa3MUHKH. [ 5TOH TpEeHHMPOBOYHOW 30- HBI — MpH
Xx07p0e — CYIIECTBYET HOpMa MyJibca, paBHast 5S0—60% 0T MaKCHMaIbHOTO 3Haue- HUsl.

Boeruncnnm s npumepa Hopmy UCC mns 30-1teTHero genoBeka:

1. Onpenenum mMakcumanbsHoe 3Hadenre YCC o popmyne: 220 — 30 = 190 (ya/mun).

2. Y3HaeM, CKOJIKO yIapoB cocTaBisioT 50% ot makcumanbHoro: 190 x 0,5 = 95.

3. Takum xe crioco6om — 60% oT MakcumanbHoro: 190 x 0,6 = 114 ynapos.

[Tonyunm HOpManbHBIN MyJabC mpu Xoas0e mist 30-metHux B mpezenax ot 95 no 114 ymapos B
MUHYTY.

[Ipu kapAMOTPEHUPOBKE HOPMBI CepJilla UMEIT CBOHM quarno3oH. Oco0oii MOMYJISPHOCTBIO Cpeu
JIOJICH CPEeTHETO BO3pacTa MOJb3YIOTCS 3aHATUS KapaAuo, WIN KapJUOTPEHUPOBKH, TO €CTh TPEHUPOBKU
IUTA cepana. 3aada TakuX TPEHUPOBOK — YKPEMUTh M HEMHOTO YBEIWYHUTH CEPACYHYIO MBIIIILY, 32 CUET
Yero yBEJIMYUTh U 00bEM CepJICUuHOr0 BhIOpOca. B pesysbrare cepaile HayduTcst paboTaTh MeUICHHEE, HO
HaMHOTO () (EKTHBHEH .

Hopwma nysneca npu kapano Beraucisierca kak 60—70% ot MakcumansHOTO 3HadeHus. [lpu-

Mep pacueTa ImyJibca ISl KapIMOTPEHUPOBOK 40-JIeTHEMY YEIIOBEKY:

1. MakcumanbHoe 3Hauenme: 220 — 40 = 180. 2.

Homyctumbrie 70%: 180 x 0,7 = 126.

3. Jomyctumsie 80%: 180 x 0,8 = 144.

[ToryueHHbIe TIpeebl HOPMBI MyJIbCa BOBPEMs KapIHOTPEHUPOBOK st 40-IeTHUX Jto- el — oT
126 no 144 ynapoB B MUHYTY.



Puc.32. ber

OTIMYHO YKPEIUISIET CepAeTHYI0 MBIy Hecrrermabid oer. Hopma UCC myst 310 TpeHUpO- BOYHOM 30HBI

paccunTtbiBaeTcs kak 70—80% oT MaKCHMAaJTLHOTO MYJIbCA:
1. Makcumanbnas UCC: 220 — 20 = 200 (a5 20-71€THHX).
2. OnTuMansHO gomyctumas npu 6ere: 200 x 0,7 = 140.
3. MakcumanbHo nonycrumas npu 6ere: 200 x 0,8 = 160.

B urore HOpMa miynbca mpu Oere st 20-y1eTHUX coctaBuT oT 140 10 160 ynapoB B MUHYTY.

CymiecTByeT Takoe TOHATHE, Kak 30Ha cxuranus xupa (3CXK), npencrasstomas co0oil Harpy3Kw,
MIPH KOTOPBIX MPOUCXOANT MaKCHMAIbHOE CKUTaHHUE KUPOBBIX OTIIOKEeHUH — 1o 85% kamopwmii. Kak Hu
MOKA)KETCS] CTPAHHBIM, 3TO MPOUCXOANT MPH TPEHUPOBKAX, COOTBETCTBY- IOIIUX MHTEHCHUBHOCTH Kapauo.
OOBsICHSETCSI 3TO TeM, YTO NMpH OoJiee BHICOKMX HArpy3Kax Op- TaHW3M HE YCIIEBAET OKHCISTH JKUPHL,
M03TOMY MCTOYHHUKOM OHEPTMM CTAaHOBUTCS MBIIIEUYHBIM TJIMKOT€H, M CHXKHUTaloTCs HE >KHPOBBIE
OTJIO’KEHMS], @ MBILIIEYHAs Macca.

I'maBHOE mpaBuio st 3CK — perynsapHOCTb.

s mroneit, npoeccHoHaNbHO 3aHUMAOIIUXCS CIIOpTOM, uaeansHoi HopMbl YCC He cy- miecTByeT.
Ho y cnoprcMeHOB — camasi BbICOKas IUIaHKA HOPMBI IyJbca MpH (U3MUECKUX Ha- Ipy3kax. Y HHUX
HOPMANbHBIM MyJbC BO BpPEMs MHTEHCHUBHBIX TPEHUPOBOK paccuuTbiBaeTcss kak 80—90% ot
MaKCHUMAaJIBHOTO. A BO BpeMs IPEIENbHBIX HArPY30K IyJIbC CIOPTCMEHA MOXKET cocTaBiIATh 90—100% ot
MaKCHMAaJIbHOTO.

By v MHTEHCUBHOCTD (DU3UYECKOW HAarpy3Kd MMEIOT OrpoMHOe 3HadeHue. Hampumep, y Oe- TYHOB,
TPEHUPYIOIMXCS Ha BBIHOCHMBOCTh, YCC mpu Harpy3kax ObIBaeT HHXKE, YeM Yy CIOPT- CMCHOB-
CHJIOBUKOB.

Cnenyer Takke Yy4ecTh (HU3HONOTHYECKOE COCTOSHHE 3aHUMAIOLIMXCS CIOPTOM (CTENEHb
MOp}OJIOrHIecKUX M3MEHEHUH MHOKapHa, BEC Tela) U TO, YTO B IOKOE cepAuecOMeHHe CIOPT- CMEHOB
3HAUUTENIBbHO HIDKE, YeM Y HETPEHHMPOBaHHBIX JitoAed. [103TOMy M BBIYMCIEHHBIE 3Haue- HUS MOTYT
OTIHMYATHCS OT peaibHbIX Ha 5—10%. CopTUBHBIE MEAMKH CUUTAIOT OOJiee MOKa3a- TeIbHBIM YPOBEHb
UCC nepen HauaIoM CleayIOLIEH TPEHUPOBKHU.

[ Oosee TOYHBIX MOJCYETOB CYILIECTBYIOT YCJIOXXKHEHHbIe (opMmyisl pacuera. OHM HMHICK-
CHpPOBaHBl HE TOJBKO MOJ BO3pacT, HO M mox uHAMBHAyalnbHyl0 YCC B MOKOE M HPOLEHT WHTEH-
CHUBHOCTHU TPEHUPOBKH (B JaHHOM cirydae — 80—90%). Ho atu pacueTsl npeacTapisaioT 0osee CI0XKHYI0
CHCTEMY, a II0 PE3yJIbTaTy HE CIMIIKOM OTIMYAIOTCS OT UCIIOJIb30BaHHOM BBILIE.



Puc.33 Cxema Bo3a€licTBHS Ha CEPIIC

Maxkcumansso nomyctumas YHCC no Bozpactam
Ha nokasarens mynbca nmpu GU3HIeCKUX Harpy3kax BIMSET U TaKOH (akTop Kak Bo3pacT. Bor kak
BBITIISAAT Bo3pacTHbie u3MeHerust YCC:

Bo3spacrthas rpynna MakcuManbHO JIOMYCTUMBIH MyJIbC, YII/MUHYTY
Ho 25 ner 195
Jo 30-tu 190
o 40 180
Jo 50-tu 170
Ho 60-tu 160

Takum o6pazom, MakcuManbHo JonyctuMas YCC npu Gpusndeckux Harpy3kax B 3aBUCHMO- CTH OT
BO3pacTta Koseoercs B npeneiax ot 159 no 200 yaapos B MUHYTY.

BoccraHoBieHue nocie TpeHUPOBKH
Kax y>xe roBopuioch, B CHOPTUBHON MEAUIMHE BHIMaHHE YAENIACTCS U TOMY, KaKOH ITyJIbC JOJDKEH
OBITh HE TOJIBKO BOBPEMs, a U MOCJIE TPEHUPOBKHU, OCOOCHHO HA CIIEAYIOLIHUHN 1EHb.

1. Eciu nepen cnenyrommei tpeanposkoit YCC B mokoe coctapiser 48—60 yapoB, 3TO CUMTAETCS
OTJINYHBIM [TOKa3aTeJIEM.

2. Ot 60 10 74 — nokKa3aTesb XOPOIeH TPEHUPOBAHHOCTH.
3. Jlo 89 ynapoB B MHHYTY CYUTAETCS YAOBIETBOPHTENBHBIM My ICOM.
4. Boie 90 — HEyIOBJIETBOPHUTENBHBIN MOKA3aTENb, TPEHUPOBKY HAYMHATH HEXKEIATENBHO.



Puc.34. Ilocne TpeHnpoBKU

A 3a KaKkoe BpeMs JOJDKHO MPOU30HTH BOCCTAHOBIICHHUE ITyJibca Tocie pu3nueckoit Harpys- ku? Uepes
CKOJIBKO B HOPME BOCCTaHABIUBAETCA?

Ortger:

Ha BoccraHoBieHHe ITyJibca OCJIE TPEHUPOBKU Y Pa3HBIX JIFOACH yXOIUT pa3Hoe Bpemst — ot 5 10 30
MUHYT.

Hopmanbabim canraercs 10—15-MuHYTHBIHN OTABIX, Tocie kotoporo YCC BoccTaHaBIMBAET- CS 10
HCXOJIHOTO (TIepe]] TPEHUPOBKOW) 3HAUCHUSL.

B sToM citydae BakHa Tak)ke MHTEHCUBHOCTD Harpy3KH, €€ POA0KUTELHOCTb.

CkakeM, CIIOpTCMEHaM-CHIIOBUKAM JAa€TCsl BCEro 2 MUHYTHI Ha MepPephIB MEXAY MOIX0AaMHU K
IITaHTe.

3a 3T0 BpeMmsl IyJbe A0JbKeH CHU3UThCS 0 100 mmu xotst Ovl 110 yaapoB B MUHYTY.

Ecmu 3ToT0 He nmponcxoauT, Bpauyu peKOMEHIYIOT CHU3UTh HArpy3Ky WU KOJUYECTBO MOJI- XOJIOB, WJIH Ke
YBEJIMYUTH WHTEPBAIBI MEXKIY HUMH.

[Tocne kapauorpenuposkn YCC gomkHa BOcCTaHOBUTHCS B TeueHne 10—15 munyT. O 9em

TOBOPHUT JJUTENHHOE coXpaHeHune Bbicokoit HCC?

Ecnan nocne TpeHupoBkHM uacTtoTa cepauebuenuit gonro (6onee 30 MHHYT) OCTaeTcsl BBICO- KOI,
cleyeT IPONTH KapANOJIOTHYeCKoe 00CIIeIOBaHNE.

1. [lns HauMHAOIIEr0 CHOPTCMEHA MNPOMOJUKMTENbHOE coxpaHeHue Bbicokoi UYCC roBopuT o
HETIOATOTOBJICHHOCTH CepAlla K HMHTCHCHUBHBIM (PH3MYECKMM Harpy3kam, a TakXke O 4Ype3Mep- HOM
WHTEHCHBHOCTU CaMHX Harpy3okK.

2. HapamuBanue (U3MYECKMX HArpy30K JIOJDKHO OBITH TOCTENEHHBIM M 00S3aTEIBHO — C
KOHTPOJIEM IyJIbCa BOBPEMS M MOCIIE 3aHATHH. [ 3TOro MOXHO MPHOOPECTH MyIbCOMETP.
3. Konurpons UCC [0JmKHBI COONIONATH M TPEHMPOBAHHBIE CIIOPTCMEHBI — YTOOBI HE aBaTh

OpraHu3My paboTarh Ha U3HOC.

Perymnsumsa 4acToThl cepI€UHBIX COKpAIllEHHI OCyLIeCTBIIsETCs HellporymopansHeiM nyTeM. Ha Hee
OKa3bIBAlOT JACHUCTBHE aApEHAIMH, HOpaApeHaluH, KopTu3oy. Co cBO€ll CTOpOHBI, CUM- MAaTHYECKas H
napacuMIaTuieckas HepBHasi CUCTeMa KOHKYPEHTHO BO30YKIaeT WM TOPMO3UT CUHYCOBBIN Y3€l.

IIpakTrHyeckas 4acTb

Lenms paboTHI: OMpeneNnuTh HSHEPro3arpatrbl MO COCTOSHHUIO CEPACYHBIX COKpAIleHWH II0- cle
(u3nUecKOl Harpy3KH.

Marepuansl u 060pyaoBanue: nudposas sadoparopust, gatauk YCC.

ITopsnoknpoBeneHus SKCIIEPUMEHTA:

Pacuer sHeprosarpar uenoBeka, KOTOPHIM Kynayics B OacceitHe 15 MHH HpU 4acTOTe cep- JCYHBIX
cokpamenuii 130 ynapos B 1 MuH.



PacueTsl MOKHO MTPOBOJUTH TOCIIE BBITTOIHEHHS JTI000H (U3MUecKON Harpy3Ku. DHeprosa- Tparhl,
COBepIIaeMbIe YeJIOBEKOM B 1 MHH, onpeaenstoTes mo Gopmyie:

Q=2,09+(0,2 + YCC — 1,3),

rae Q— sneprozarpatsl (kJx/MuH); HCC — gacToTa CepACIHBIX COKPAIICHHH.

[Tpumep: gomycTrM, BBl KATAIMCH HA JIBDKAX, U YaCTOTA CEPACYHBIX COKPALICHUH y Bac CO- CTaBJIsIeT
120 ynapos B 1 muH. Ilogcuntaem sHepro3arparsl 3a 1 MuH:

Q=2,09+(0,2+120—11,3) =2,09 » (24—11,3) = 26,5 x/]x/MuH.

Q =30 muH * 26,5 xJ[x/MuH = 795 xJ[x

Otser: 3a 30 MuH u3pacxonoBano 795 k/Ix sHeprum.

3amanue
Onpenenute SHEPro3arpaThl NPU 3aHATHH HA YPOKe (PH3KYyIbTYype

Bune! 3anaTuit pa3MHHKa oer ITonBuKHBIE UTPBHI CunoBble ynpaxHeHUs
Bpewmst 3ansaTHs 10 MunyT 10 munyT 10 MunyT 10 MunyT
ITynsc
DHeprozaTparsl

BriBoa:

CpaBHHTE DHEPrO3aTpaThl.

KoHnTponbHbIE BONIPOCH:

1. Kakue nepudepuueckue aprepun (KpoMe JIyueBOM apTepPUn) BO3MOKHBI JUIS MCCIIEI0BA- HUS
METOJO0M MajbHanuu? YKaKUTe He MEHee 4-X apTepuil.

2. Kakue (hakTophl BIMSIOT HA CBOMCTBA IyJbca?

3. IIpu HEBO3MOKHOCTH OTIPEJIEIICHHUS TTYJIbCA Ha JTy4€BOM apTepHH, I71€ HEOOXOIUMO €TO
HCCIIEI0BATH?

4. YcraHoBUTE COOTBETCTBUS MEK/Y HAPYILIEHHEM PUTMA CEPAEYHBIX COKPAIEHUI M 4aCTO- TOH
IyJIbCa :

Hapyienue purMa cepAeuHbIX COKpaICHAN Yacrora mymbca
1. Taxukapaus A. 45
2. Bpamukapaus b. 100
B.75
I'. 80
.62

5. V npoxosxero 4yenoBeka Ha yIuile BHE3AMHO IOSBUINCH Pe3Kas CIab0CTh, XOJIOIHBIA IOT, KOMKHBIE
MOKPOBHI Onennble. [1ybe 9acThlid, pUTMUYHEIN, CIa00T0 HATPSHKEHHS W HAIIOJ- HEHUs. ApTepHalbHOe
nasimenue 70/20 mm pr. cr. Kak HaspBaetcs Takod mynec? Bama Takti- ka? Kakum obGpaszom
oTIpesieNsieTCs MyJIbC Ha JTy4eBOi apTepun?

3ananue:

[IpouuTaiiTe TEKCT.

Cepare — yaIuBUTENBHBIA U HAJACKHBIN MOTOP , HACOC , KOTOPHIH paboTaeT B TCUCHUH BCEH JKH3HU (
1o 100—150 net), 6e3 0OCTAaHOBKH U «PEMOHTA) .



Bompoc 1.

B 4yeM npuunHa Takoi HEYTOMUMOCTH PabOTOCIIOCOOHOCTH CEpALa U €r0 MBIIII?

Bompoc 2.

CKOJIPKO JIUTPOB KPOBH TEpPEeKauMBaeT Cepille 4eloBeka 3a 1 wac W 3a 1CyTKH , €clid OHO
COKpAILlaeTCsl B CpEAHEM 75 pa3 B MUH , BEIOpachIBas IpU KaXKI0M COKPAILCHUU U3 ABYX XKeJy- JOYKOB
150cMm3 kpoBu?

[IpencraBeTe puTMUUHYIO padoty cepaua 80-ieTHero yenoBeka (KOTOpasi IpenCcTaBlIeHa HA CXEME) U
, ICXOJIS M3 TIPOJIOJDKUTEIBHOCTH (Da3 cepedHOro MUKJIIA, OTPeIeHTe, CKOIBKO JieT n3 80 y Hero:

CepoeuHbiii Yukn

Ny Ay
P A

1. Cucrona 3. O6wasn
npeacepaui nayza (0,4 c)
(01c)

2. Cucrtona xenypaoukos (0,3 c)

Puc.35. Cepaeunsrii mux

. OTIbIXamu MBILIIBL XKETYIKOB CepaLa
. OTapIxany MBITIIIBI TIPEICep auii

. bpuIn 3aKphITHI CTBOpUYATHIE KJIATIaHbI

. BBLIM 3aKpBITHI OTYTyHHBIE KIIAMAHBL.

A WN

Jlabopatopnas padota Ne 1.

I'nazo-cepaeunas npoba I'. Januan — b. Amnepa (G.
Dagnini; B. Aschner)

O6opynoBanwue: nudpoBas 1adbopatopus (IaTIuK myisca), [TK.

YYacTHUKH: B OTIBITE yYaCTBYIOT HE MEHEe3-X YeJIOBEK: NCIBITYEMBbIH, YKCIIEPUMEHTATOP,
ITOMOIITHUK, TTOACUYNTHIBAIONINH 4acTOTy cepaednnix cokpamenuit (UCC) mo mymscy.

3arotoBbTe MpenBapuTenbHO Tadbnuiy. (Tabmuma 1).

Onpenenenue Myabca B UICXOAHOM IIOJIOKEHUH (II0JI0KEHUE CUIISL. ).

Ucneityemsrit cuaut Ha cryne. [logcunteiBaercss YCC nmo mynecy 3a 1 muH. MI3mepeHus npo- BOJIAT
HECKOJIBKO pa3 [yl pacyeTa CpeJHEro MoKa3areis B IOKOeE.

Onpenenenne pedaeKTOPHON CEpACUHON PEaKLIUH.

DKcnepuMeHTaTopyepe3 CTepUIIbHBIE MapieBble cal)eTKH pacrojaraeT yKa3aTelIbHbIA U OOJbIION
nasern JIeBOW PyKH Ha TJIa3HBIX S0JIOKAaX MCIBITYEMOI'O M HaJlaBIMBAaeT Ha HUX B Tede- HUE 15 cek.
JlaBneHue He TOJHKHO OBITH CHIBHBIM. HaumHas ¢ 5-i ceKyHAbl HalaBIMBaHUsl, TIOACYUTHIBAIOT MyJIbC B
TedeHne 10 cek.



Pexomenparuu k opopmIteHHIO pe3yIbTaToB PadOTHI:
1. INoxy4eHHbIe pe3yabTaTHI 3aHECUTE B TAOHIY 1.

Tabnmuua 1
Pesynbrate! rmazo-cepaeuHoit npoos! . lannau — b . Amaepa
CocTosIHME HCITHITYEMOTO o mpoOb1 [Tocne mpoOb
[Mynsc / Mun
2. OueHuTte pe3ynbTaThl HCCIEAOBAHUSA, UCIIONB3Ys Ta0uuIy 2.
Tabmmia 2
Tuns! pearupoBaHus IPH I71a30-CEPICUHOM peduiekce
Hopmanbublit [Honoxwutens- N3BpalueHHbIi OTpuLaTENbHBIMI
Tun pearnposa- pediexc HBIN pediiexc peduekc pediexc
HUS
JlucbanaHc B cHCTeMe BereTaTHB- HOU
Hopmoronus Baroronus
peryisanuu
W3menenus myne- VYpexenue Ha VYpexxenue Ha VYyamenue myas- | OTCYTCTBHE IyJbca
ca o OTHOIIIe- 4—6 yn./MuH 7—15 yn./muna ca
HUIO K
HCXOAHOMY

3. 3anoJgHHUTE COOTBETCTBYIOIIME CTOJOIBI B TAOIHIIE.

BrIBOIBI 11 00CYXKIEHNE PE3YTBTATOB PAOOTHI:

OTmeTbTe HMHAMBUAYAIbHYIO CTEleHb akTHUBHOCTH oTaenoB BHC y maHHOro wucmeiTyemoro.
Hapucyiite cxemy pe¢nekTopHOH IOyru rna3o-cepAedHOro peduekca M OOBSICHUTE MEXaHH3MBI €ro
BO3HUKHOBEHUS.

JlaGopartopHas pabora Ne 2 .

«OLICHKB. (byHKI_[I/IOHaJ'IbHOI‘O COCTOSIHUS BeT€TaTUBHOM HepBHOfI CUCTEMBD) .

Ilenp paOoTh: OBIAAETh MPOCTCHIIMMU METOJAMHM OICHKH (DYHKIMOHAIBHOTO COCTOSIHUS
BereTaTUBHOM HEpBHOM cucTeMbl. OnpenenuTs BereratuBHBIN nHACKC Kepmo.(BUK)

O6opynoBanue: nudposas 1ad0opaTopus (JaTINK apTepUaILHOTO AaBleHus, MamkeTka, [1K.

[Topsimok mpoBeaeHNE YKCIIEPUMEHTOB:

Bereraruneiii uagexc Kepno (BUK) mospomsier onennts ToHye BHC B moxoe. Bererarus- Hbrii
WHJIEKC OTpa)kaeT HAIPAaBICHHOCTh M BEIUYMHY TOHYyCa CHMITATHYECKOTO WIIM TMapacuMIia- THYECKOTO
OTZIeJIa aBTOHOMHOM HEepBHO cucTeMbl. J{J1s1 ero pacdera HE0OX0IUMO:

OmpenenuTs MyJIbC U apTEPHATHLHOE JTaBJICHUE 00CIIeyeMOT0, HCIIONB3YsI UG POBYIO JIa- 60paTOPHUIO
110 (hU3HOJIOTHH.

Paccuurare BUK 1o dhopmyne

11
BHEK =—— x100.
qcc

rne BUK — Benuuuna ungexca Kepo;




JIJI — BenmunuuHa auactonuueckoro AapiaeHus; YCC —
4acTOTa CEPJICUHBIX COKPAIICHUH (ITYJILC).

3. OmeHka BereTaTHBHOTO HHACKca Kepao

ot +16 1o +30 CUMIIATUKOTOHUS
>+31 BBIPAKEHHAsI CUMIIATUKOTOHUS
ot —16 1o —30 NapacuMNaTUKOTOHUS
<-30 BBIPKEHHAS MAPACUMIIATUKOTOHUS
ot —15 no +15 YPaBHOBEIIEHHOCTh CUMITATUUECKUX U TTapacuM-
MAaTUYECKUX BIUSTHAN

ITokazarens HOpMBI: 0T -10 1o +10.

[TomoxxuTenpHpIe 3HAYEHHUSI MHAECKCA CBHJETENBCTBYIOT O IMPEO0OSIalaHui CHMITATUYECKOTO TOHYCA,
OoTpHUIaTelbHBIE O MPeoOsalaHuu TMapacHUMIIaTHYeckoro ToHyca (Barotonunu). BMIK=0 — cocrosHue
MOJTHOTO BETETaTUBHOTO paBHOBeCHS (SUTOHHSA).

BI)IBOILI)IZ COOTBCTCTBYIOT LICIIH.

Jlaboparopnas pabora Ne 3 .

«OmnpenencHue KOXKHO-COCYTUCTOMN peakiuu (MeTo1 AepMorpaduzma)
Iens paboThI: OMpeieNeHHe TOHYCa BEereTaTHBHON HEPBHOW CHCTEMBI.
O6opynoBaHue: KapaHalil.
[Mops 1ok MpoBeIeHNEe YKCIIEPUMEHTA:

1. IIo xoxe Ha BHy’[‘pCHHeﬁ CTOpPOHC NPCAIUICYbA IMPOBCCTU PABHOMCPHOC HITPUXOBOC ABU- KCHUC
TyHObIM KOHIIOM KapaHJalia.

2. Tlo cekyHIOMEPY OTMETUTH BPEMS MOSBIEHHS U MCUE3HOBEHMS] KPaCHON WM 6eoii mo- nockl. B
BBIPAKEHHOCTH PEAKIIMH UMEET 3HAYEHHE CTETIEHb HaXKaTusl.
[Ipumeuanne: Kpacubiii gepMorpadmsM XapakTepu3yeT MOBBIIIEHHYI0 BO30YIHNMOCTh Tapa-

CHUMIIAaTHYECCKOI'0 OTACIIa BEreTaTUBHOM HepBHOﬁ CHUCTEMBI, BCJICACTBUEC YCr0 paCHIUPAOTCA CO- CYIbL
KOXH.

benwrit — noBwI
KO0XHU. P030BbIl 1epM
HMHHEPBAIMU KPOBEH(
YBEIUUHMBAETCS C 3 M

10 CY’)KEHHE COCYZOB
a- pacCUMIAaTUYECKOU
[IPOSIBJICHUS pEaKLUU




Jlaboparopnast pabota Ne 4 .

«OleHKa BEereTaTuBHON pEaKTUBHOCTH aBTOHOMHOM HEPBHOW CHCTEMBI (OpTOCTaTUYECKasl TPo0a)»

Lens paboTbl: omnpeneieHWe PEaKTUBHOCTH CHUMIIATHYECKOTO OTAeda ABTOHOMHOW HEpB- HOM
CHCTEMBbI

O6opynoBaHue: naTduk Imynbsca Relab.

[Topsmox mpoBeneHNs SKCIIEPUMEHTA!

Jns  ompeneneHuss peaKkTUBHOCTHM CHMIIATUYECKOTO OTJieNa ABTOHOMHONW HEpPBHOM CHCTEMBI
perucTpupyercs M3MEHEHHe IyJlbca MpHU IEepexojie M3 OJHOTrO MOoJIoKEeHus B apyroe. llpu stom
HEOOXOIUMO CIIEI0BATh TAKUM YKa3aHHSAM:

1. s crabunmsanuu mynsea (UCC) UCTIBITYEMBII JOJDKEH CIIOKOWHO JIEKATh HA KYIIETKE B TEYEHUE
7 MUHYT;

2. 10 ¥cTeueHnH 7 MUH B 3TOM K€ TIOJIOKEHUHU JaTYMKOM (DMKCUPYETCs TyJIbC UCTIBITYEMOro 3a 15 ¢
(Hcceiy;

3. nanee no KOMaHJIE HCIIBITYEMbIi CIIOKOMHO BCTAET U 'y HETO Cpa3y e B TedeHue 15 ¢ 3a- Mepsercs
myibe (HCC2);

4. uCTBITYeMBIii IPOIOIKAET CIIOKOMHO CTOSTH B TeueHHe | MUH, B KOHIIE KOTOPOH 3a 110~ CJIE/IHHE
15 ¢ puxcupyercs HCC3.

Pacuérhl BEINOJHSIOTCS 11O (hopMyJie

_(UCC2 —yUCCl)

qccC x 100 %.

UCCl

[Ipumep pacyera: gOmMycTHM, YTO HCXOAHBIM mynbc B monoxenun nexa YCCl = 80; koraa
ncnsITyeMbli BcraeT, ero YCC2 cocrasisier 100 ynapos. B koHIle nepBoii MUHYTHI MOCTIE CMEHBI MO3BI
noncuntbiBaercs YCC3. [lomyctuMm, oHa paHa 104ymapa. Ilo ¢opmyne mnoacuuThiBaeM CTeNeHb
yuamierns mynsca (UCC) mo OTHOMIEHHIO K HCXOTHOMY TTOKa3aTelto:

YCC=(100-80) / 80 x 100 % =25 %.
YCC3 ucnonp3yercst B pacueTax TOJBKO B ToM ciydae, ecan UCC2 = YCCI.

Pexomenmammu 1mo opopMIICHHIO TPOTOKOJIA pabOTHI
[lenaercst BBIBOJ UCXO[Js M3 TOTO, YTO Y4YalleHHE ITyiabca Oosee yeM Ha 28 % CBUIETENb- CTBYET O
MOBBIIIEHHONW PEAKTHBHOCTH CHMIIATHYECKOTO OTAEeNa, a MeHee yeM Ha 17 % — o ero HOHMWKEHHOH
peakTuBHOCTH. DHU3HOIOTHUECKIM CUHTAETCS ydalleHue myisca Ha 12—16 ya/ mun (18—27 %).

JlaboparopHnas pabora Ne 5 .

«OmnpeneneHne peakTHBHOCTH MapacUMIaTUYECKOTO OT/IeNa aBTOHOMHON HEPBHOM CUCTEMBI
(knMHOCTaTUYECKAs TPOOa)»

Lens paboThl: onpe/ieieHle PeakTHBHOCTH TApaCUMIIATUIECKOTO OT/IeNIa aBTOHOMHON HEPBHOM
CHCTEMBI

O6opymoBaHre: KOMITBIOTEPHBIN HHTEpdelic coopa manHbIX Releon Lite. JlaTamk

mynbca Releon, T1K.



[Mops 1ok MPOBEACHUEK SKCIICPUMEHTA:
Perucrpupyembie nokasaresid B JaHHOM Cilydyae CICAYIONHe: U3MEHEHHE MyJIbca P Mepe- Xoe U3
MOJIOKEHUST «CTOS» B MOJIOKEHUE «Iexkay». [TopsIoK TakoB:

HCHBITYCMLIﬁ HaXoOUTCA B IIOJIOXKCHHHU «CTOA»,

B TakOM TMOJOXEHHH HECKOJBKO pa3 (0 TeX Mop, MOKa IOKa3aTeldb HE CTaOWUIM3HupyeTcs)
noncunthbiBaercs mynbe (UCC1) B Tedenun 15 c;

M0 KOMaH 1€ SKCIIEPUMEHTATOPA UCIBITYEMBI CIIOKOHHO JIOXKHUTCA Ha KYLIETKY, [OCTe Ye- To cpazy
xe 3amepsiercs mynbe (UCC2);

WCTIBITYEMBIH TPOAOJIKAET CHOKOWHO JIeXaTh, W 4Yepe3 1 MHH y HEero CHOBAa 3aMEpSIOT MYJIbC
(HCC3);

IIPOM3BOJIATCS pacueTsl MO TOW ke (opmyrne, 9To U B mpensiaymieit mpode. 3Hauenne YCC3 B
pacuerax He HUCIHOJIb3YETCSHO, ECIIM YPEXKEHHUE IyJbca HEHACTYIaeT B MepBble 15 ¢ mocne cMeHsb
no3sl (HCC2 = YCCl1), a HabmromaeTcs JMIIb B KOHIE MHUHYTHI, B (opmyny Bmecto YCC2
noncrasisroress ganaple YCC3. OpnHako B BBIBOJAaxX HEOOXOIMMO YKa3aTh, UYTO peaKmus
[apacUMIaTHYECKOro OTAENA 3aMeJIJICHHA.

Pexomenpau no oopmiieHHIo mpoTokosia padotel lenaercs
BBIBOJ UCXOJISl U3 TOTO, YTO:

3HaK «—» O3Ha4YaeT ypeKeHue Mysbca;

ypexxeHue mynbca Ha 4—12 yn/mMuH cuuraercs HopMaibHeIM (6—18 %);

ypeXeHHe Iyjibca MeHee 4eM Ha 6 % CBUAETENbCTBYET O IIOHMKEHHOM pPEaKTHUBHOCTH
MapacuMIaTHIECKOTo OT/AeNa, 6ojee 4ueM Ha 18 % — 0 ero MOBBIIEHHON PEaKTHBHO- CTH;

OTCYTCTBUC YPCIKCHUA HIIU YyYallICHUC IIYyJIbCa (3H3.K «+>>) roBOpUT O HpeO6ﬂaﬂaHI/IH TO- HYyCa
CHMIIaTHYCCKOM HepBHOﬁ CHUCTCMBI.

Eciu mynbc He cTraHOBMIICS pexe To, Tpo0Oa Ha3bIBaeTCA apeaKTUBHOM, €CITH K€ BMECTO 3aMeIJICHUS
Habmonaercs yuyamenne YCC, nmpoba Ha3pIBaeTCS M3BpAIEHHON, WM TapaJok- canbHoi. O0a BapuaHTa
peaxtuBHOCTH BHC OTHOCST K TUCTOHHYECKUM PEaKIIUIM.

Takum 00pa3oMm, BereTaTHBHAsE PEAKTUBHOCTb MOXKET OBITh HOPMAaJbHOW WIH W3BPAICHHOMH,
HM30BITOYHOM, HEAOCTATOYHOM.

JlabopaTtopHuas pabora Ne 6 .

«Ouenka BeretaTuBHOTO obecreuenus (mpoda MapTunerTa)»

Lens paboTHI: ompeneneHne BereTaTUBHOTO oOecrieueHus mo uzMeneHnro YCC u aprepu- aabHOTO
nasneHus (AJl) mpu mo3upoBaHHON HArpy3Ke.

O6opynoBanue:

KommbroTep .

KommerotepHsriii naTEpdeiic coopa nanaex Releon Lite.

JaTunk n3Mepenus aprepuasbHoOro nasienus Iopsaok

MIPOBEIEHUS IKCIIEPUMEHTA:

JoctaTouyHOCTH BEreTaTUBHOTO o0ecnedeHns onpeaensierca no namenenuto YCC u aprepu-
anpHOTO nMaBieHus (A/Jl) mpu mo3upoBanHO Harpyske. [Ipu 3Tom HE0OX0MMO:

MOTIPOCUTH UCTILITYEMOTO 3aHATh YI00HOE MOJIOKEHHUE CUJISl HA CTYIIC,
onpenemmth YCC1 u aprepuanbroe painenne (Allcl, AJlxl) ucmbITyeMoro B MOKOE;

MONPOCUTH UCIIBITYEMOTO BBIIOIHUTH 20 pUTMUYHBIX Hpucenanuii B reuenue 30 ¢, ¢ BITA-
TUBaHHUEM PYK BIIEpe;

cpa3zy e noBTopHO u3Meputh nynbe (UCC2) u Al (Ac2, Aln2);
3aTreM depe3 3 MUH OTAbIXa BHOBL m3MepuTh mynbe (UCC3) u ALl (Alc3, AAx3);



® OmpeeNuTh BeMUIrHbI y4arienus myiibca UCC 1 MOBBIIIEHHUS] CHCTOIUYECKOTO U THACTO-
mmaeckoro A/l (B % K HCXOTHBIM 3HAYEHHUSIM) 110 (hOpMyTIam:

A fer—ART—
Allc = x 100 %;
Allcl

Alln= (Aon2 —AJlnl)  x 100 %.

Allnl

dopmyria i onpenenacHus BeaunuuHbl yuainenus nyibca (UHCC) Obuta npuBeieHa paHee.

Pexomennaiuu mo opopMIICHUIO MPOTOKOIA paOOTHI:

[Momyuennpie nanHble 3aHecTH B Tabnmiy (Tabn. 2). Cmenarh BBIBOJ HMCXOJIS W3 TOTO, YTO IPHU
HopMoTOHMUYeckoi peakiun UCC ydamaercs Ha 50—70 %, MakcUManbHOE JaBICHHE yBE- JTUUUBACTCA
Ha 15—20 %, munnmanbpHoe naBiienne cHmkaeTcs Ha 20—30 %. BoccTaHOBIIe- HHUE 3THX IOKazaTelei
JOJDKHO TPOU30MTH B T€UEHUE 3 MUH IOCTIE HATPY3KH.

Takum o0pa3om, cuUMIaTHYECKHH OTAed oOecredrBaeT ONTHMAaJbHOE BHIIOJTHEHHE (pr3mde- CKOM
Harpy3kdn. Moryr HaOmoJaThCsi W MEHee OJKOHOMHBIE CHOCOOBI BEreTATUBHOW  pEryJIsIHU.
l'uneproHnyYeckuil TUI PETyIUPOBAHUS UMEET MECTO B TOM CIy4ae, €CH MOCJe HAarpy3KH BO3- PacTaioT
KaKk MaKCHUMallbHOe, TaK W MUHUMAIbHOE JaBieHue. JJI1 THUIIOTOHWYECKOTO THMa pery- JHPOBAHUS
XapaKTepPHO CHIKEHHE MaKCUMAIILHOTO ¥ MUHUMAJIFHOTO JTaBJICHUSI.

[Ipo6a MaptunerTa
[Tokazarenu qcc Allc Alln %

Wcxonurie

[Tocne npucenanumii

Uepes 3 MUHYTHI

[TapacumMmaTudeckuii  OTAEN TIOCIE HArpy3kM OOecleuynBaeT BOCCTaHOBJICHWE  (YHKITUH.
BoccTaHoBUTENBHBIA TIEPHUOJ BETETATUBHBIX (DYHKIMI OILEHMBAETCA CIEAYIOMKUM 00pa3oM: €CiH II0
WCTEYEHUHN 3-MUHYTHOTO MPOMEXYTKa BPEMEHH IOcJe Harpy3KH IMOKa3aTelH IMyjibca M apTepHaIbHOTO
JAaBJICHUS HE BOCCTAHABJIMBAIOTCA JO HWCXOAHBIX BEIMYUH, Takas peakUuss OT- HOCUTCI K
JUCPETYJIATOPHBIM, €CJIN BOCCTAHOBJIEHHE ITPOUCXOAUT A0 UCXOMHOIO YPOBHSA — K HOPMOTOHUYECKHM.

Jlaboparopnas paborta Ne 7 .

«JlpixaTenpHO-cepaeunsiii pediekce ['epunray
OTOT peduiekc IMO3BOJIIET OMPENCIUTh TOHYC IeHTpa Omykmaromiero Hepma. Ilpm 3a- mepikke
IBIXaHUA TOocNie TIyOOKOro BJOXa YacTOoTa CEepJACYHBIX COKpAIeHWH YMEHBIIAeTCsd BCJECTBHE
MOBBILICHUS] TOHYycCa sIep Baryca, 4To MposBIsIeTCS HOpME 3aMeAieHHeM Iyibca Ha 4 — 6 ynapoB B 1
MUHYTY. 3ameaieHue nmyiabca Ha 8—10 u Oornee ymapoB B 1 MHUH yka3blBa- €T Ha IMOBBIINICHHE TOHYCA
napacumnaruueckoro otnaena BHC. 3amennenue mynbca MeHee 4eM Ha 4YeTblpe yaapa B 1 MUH
CBUJIETEBCTBYET O TIOHIKEHUH TOHyca mapacummarndeckoro oraena BHC.



Lenb paboTHI: OIPENEIUTh PEaKTUBHOCTH MMAPACUMIIATUYECKOTO OT/EJIa aBTOHOMHOM
HEPBHOW CUCTEMBI.

O6opynoBaHre: KOMIBIOTEPHBIN HHTEpdeiic coopa maHabX Releon Lite, natuuk mymbca.

[Topsimok mpoBeaeHNs SKCIIEPUMEHTA:

Y HCIBITYEMOT0, HAXOASIIETOCS B ITOJIOKEHUH CHJIS, OTIPEAETSETCS MYIIhC.

[Tompocure ero cuenaTh TITyOOKHN BIOX U 3aJIep>KaTh IbIXaHHE. B 3TO BpeMs elre pas moj- cauTainTe
IIyJIbC.

Pexomenparuu o oopMIteHHIO TPOTOKOIIA PabOTHI:

[Tomydgennpie pe3yabTaThl (FaCTOTA MYJIbCA IO HaYala 3aIePKKU JBIXaHUS 1 BO BpeMs 3a- ICPKKU
JIBIXaHUS HA BJI0OXE) BHECUTE B TETPaAIh U MOJCUUTANTE PA3HOCTh MyJIhCa:

® YacToTa IyJIbCca A0 3aACP>KKU JIbIXaHUS B 1 MuHyTY;

® YacToTa ITyJIbCa Ha BJJOXE BO BpeMs 3a/I€P>KKH JbIXaHUs

¢ B | MuHyTy;

® PAa3HOCTB YACTOTHI JI0 3aJCPIKKH JbIXaHHUS U Ha (OHE 3aJePrKKH NPHU IITyOOKOM BIOXE
B 1 MuHyTY.

CrenaiiTe 3aKiIIOYEHHE O TOHyce mapacumnarmueckoro otaena BHC, perymupyromero pa- 60Ty
cepla; OTMEThTE XapakTep TOHYC OJY»IAIONIero HepBa y UCIBITYeMOro (HOPMAaJbHBIH, MOHWKEHHBIH
VJTH TIOBBITIICHHBIH ).

KOHTpOJIbHBIE BOIPOCHI:

1. CosnatenbHOE yHpaBieHHe CKeJIETHBIMH MBIIIIAMH BO3JI0KEHO Ha:
1) BereraTuBHYI0 HEPBHYIO CHCTEMY

2) cOMaTHUECKYIO0 HEPBHYIO CHCTEMY

3) SHIOKpHHHYIO CHCTEMY

4) onopHO-ABUraTeNbHYI0 CHCTEMY.

2. Tlo GyHKIMHK BCs HEPBHAS CUCTEMA MOIPA3IEeIAETCs Ha:
1) comaTnueckyio U BereraTuBHyI0 (aBTOHOMHYIO)

2) CHUMIIATHYECKYIO U TAPACUMIIATHIECKYIO

3) ueHTpabHyIO U MEPUPEPUIECKYIO

4) nepudepudecKyio 1 COMaTHIECKYO

3. BereraTuBHas HepBHAs cHCTeMa AaeT (YHKIHMOHAILHYIO HHHEPBALUIO:
1) ckenernoii Mmyckynatype

2) rnagKuM MBIIIEYHBIM BOJIOKHAM BHYTPEHHHX OPTaHOB

3) rnagxuM MBIIIEYHBIM BOJIOKHAM COCYI0B

4) sxenesucroii TKaHU

4, YkaxuTe pacrosioKeHHe Tel 4yBCTBUTENbHBIX (1-X) HeHPOHOB BEreTaTHBHBIX PedIeKTOp- HbIX
HyT:

1) uyBcTBUTEIbHBIE Y3IIbl YEPEMHBIX HEPBOB

2) CIIMHHOMO3TOBbIE Y3IIbI

3) 3aaHue pora CIMHHOIO MO3ra

4) BereraTHUBHBIE y3IIbI

5. Cunanc — sto:

1) BemtecTBo, BBIENEMOE G1aroaaps AEiCTBUIO HEPBHOTO UMITYIIHCA.
2) OKOHYAaHHC I{yBCTBI/ITCJII)HBIX HepBHbIX BOJIOKOH.

3) «oHepreTHUeCcKas CTAHIUA KIETKH.

4) o6macTh KOHTAKTa HEPBHBIX KJIETOK JAPYT C JAPYTOM MIIM C TKAHAMHU.



6. VkaxuTe pacrosoKeHne BCTABOYHBIX HEUPOHOB BETETATUBHBIX PEDIEKTOPHBIX YT
1) sipa 3aHEr0 pora CIMHHOTO MO3ra

2) npoMex)yTOYHO-OOKOBBIE AIpa CIIMHHOTO MO3ra

3) BereraTHBHbIE AApa YEPEIHBIX HEPBOB

4) cIMHHOMO3IOBBIE Y3JIbI

7. VkaxuTe pacroyoKeHne IBUraTebHbIX HEHPOHOB BETeTATUBHBIX PEMIEKTOPHBIX YT
1) BereraTuBHbIE A/1pa YePEMHBIX HEPBOB

2) npoMesKyTOUHO-00KOBBIE Apa CIMHHOTO MO3Ta

3) szpa nepeHero pora CIMHHOTO MO3ra

4) BereraTUBHBIE y3IIbI

8. Vkaxwure, Kakue y3Jbl OTHOCATCS K CUMIIATUYECKO HEPBHOM CHCTEME:
1) oxomnonosonounsie (I mopska)

2) npeanossonounsie (11 nopska)

3) okomooprauubie

4) BHyTpHOpraHHEIE

9. Ilpu cUMIATHKOTOHMHM OTMEYAETCSL:
1) cyXocTh KOKHBIX TIOKPOBOB, HE3HAYUTENLHOE TIOTOOT/IEICHHE
2) KMCTH pyK IIMaHOTHYHBIE, BIAKHBIE, XOJIOIHbIE, OJIETHEIOT NPH HA/aBIMBAHUY MATbLEM.

3) YacTo orMeuaeTcss MpaMOPHOCTh KOKHBIX TIOKPOBOB (COCYIMCTOE OKepeNbe), 3HaYh - TeIbHAs
TTOTJIMBOCTb.

4) Koxa Hepeko cajlbHasi, CKIOHHA K YIPEBOH ChINK, AepMorpadusM KpacHbIii, BO3BBIIIA- FOIUIC.

10. BaroTonus 3T0 COCTOSIHUE XapaKTEPU3YIOIIEECS:

1) netw yame Xy/ple WM UMEIOT HOPMATBLHYIO MacCy, HECMOTPSI Ha MOBBIIICHHBII aNeTHT
2) 1BeT MIa IepeMEHYMBBIH IE€TH JIETKO KPACHEIOT U GJIeIHEr0T

3) Gemblit MM Po30BHIi HepMOrpadusM

4) cHWXeHHE anmneTuTa, BO3MOKHBI 60JIH B JKUBOTE

OLIEHKA ®U3MOJIOT'MYECKNX PE3EPBOB JIbIXATEJIbHOM CUCTEMbI

JlpIxanue — OCHOBHas (opMa JUCCUMHIIISAIMHM Y 4YeNOBEKa, XKMBOTHBIX, PACTCHUH W MHOTHX
MUKpoopranusmoB. llpu npixanum OoraTble XUMHUYECKOM JHEprued BellecTBa, NpPUHAIeKa- IIHe
OpraHu3My, OKHCISIIOTCS A0 OeOHBIX JHEprueil KOHEYHBIX MPOAYKTOB (AMOKCHIA YIIepoAa WU BOJBI),
WCHOJb3Ysl U TOTO MOJIEKYJIIPHBIN KHUCIOPOI.

VY MO3BOHOYHBIX JKUBOTHBIX M YENIOBEKA CHCTEMa ABIXAHUS — KOMIUIEKC CJIOKHBIX IPOLEC- COB,
BKJIFOYAIOIINX BHEIIHEE JBIXaHHUE, TPAHCIIOPT ra30B KPOBBIO U TKAHEBOE BHYTPEHHEE JIbI- XaHHE.

CrnoxHble MEXaHU3MBbI PETYJISIIMK JIbIXaTeNbHOM CHCTEMBl HAINpaBiieHbl HA M3MEHEHHE Ya- CTOTHI U
TIIyOMHBI JBIXaHUSI B COOTBETCTBUH C CHIOMUHYTHBIMH ITOTPEOHOCTSMHU OpraHu3Ma (Ta- KUMH, Kak OKOH,
¢u3nueckas Harpyska, Kauleib, YMXaHWE, IJIOTaHUE, peyb U MEHHE y yeloBe- Ka). B cBoio ouepensp,
COTJIaCOBaHWE ABIXAaHHUS C OPYTUMH CHCTEMaMH, 00eCHeYMBAIOIIMMU 00- MEH BEIIECTB B OPraHHU3ME,
SIBIIIETCSL  PE3YNBTAaTOM  CIOXKHOTO B3aWMOJEHCTBHSI PETYIATOPHBIX MEXaHU3MOB, BKIIOYAFOIIUX
nepudepuuecKkiue U LEHTpajIbHble 00pa30BaHus, AEATEILHOCTh KOTOPBIX HAlpaBieHAa Ha IOAJCpPKAHUE
razoBOro roMeocTasa B KPOBH.



[ToTpeOHOCTH B KHCIOPONE H3MEHSETCS B 3aBUCHMOCTH OT CTCNCHH AaKTUBHOCTH OpraHU3Ma.
B3pociblii My)XxuuHa B COCTOSIHMM IOKOSI BJBIXaeT OKOJIO 3,75 J1 BO3ayxa B MUHYTY. ODTOT 00BeM
collepKUT OoKoyio 750 KuCIIOpoaa, KOTOPBIM ycBamBaeTcs npuMmepHo Ha 1/3. Ecnm denoBek moOexut
BJIOTOHKY 32 aBTOOYCOM, BKITIOUHBIIHECS B pa0OTY MBIIIIEI TOTPEOYIOT Topa3ao OObIle KUCIOpOaa, s
4ero mpuAeTcs BIOXHYTH B 15 pa3 Oompme Bo3myxa. lloTpeOneHne Kuciopoja MOXKET BO3pacTd
npumepHo B 30 pas.

ITockosibKy OpraHM3My B 3aBHCHMOCTH OT CTCIICHM AaKTHUBHOCTH TPEOYIOTCS pa3Hbie 00BEMBI
KHCJIOpOJIa, OpraHu3My He OOOHTHCH 0e3 pe3epBHOW EMKOCTH, KOTOPYIO OOecreyMBaeT BHY- TpEeHHee
CTpOEHHE JIeTKHX, W B YaCTHOCTH, ajbBeoibl. He o00oWTHCh M 0O€3 MOCTOSHHOTO OallaH- ca MEKIy
4acTOTOW M TIIyOMHOW JBIXaHHUA U KPOBOCHA0KEHUEM JIETKUX.

HopmanpHoe paBHOMEpHOE AbIXaHHEe — HEMPOW3BOJIBHOE JBIXaHNE C pAaBHOMEPHBIMHU Baoxamu. [lpu
MOBBIIIICHHOM TOTPEOJICHUM KHUCJIOpoAa (Hampumep, mocie (QU3MYSCKUX Harpy- 30K) HaOJrozaercs
MOBBIIICHNE YaCTOTHI JIbIXaHUS.

TaxumHO® — YyBENWYCHHUE IbIXaTENLHBIX akToB Oonee 20 B MUHYTY.

BpaauiHos — yMeHbIIeHue TbIXaTeNbHBIX aKTOB MeHee 16 B MUHYTY.

BAXKHO!

IBOMOLMSA AbIXaHNA

1. AncddysHoe AbixaHne — ra3o0bMeH MpoucxXoauT yepe3 MembpaHy KneTku nytem
andadysnn. CoxpaHnnock y O4HOKNETOUHbIX a3poboB (Hanpumep, y amebol).

2. KoxHoe abixaHune — razoobMeH npoucxoauT Yyepes NoBepXHOCTb Tena. BcTpevaeTcs
Yy YepBen, HAaCEKOMbIX. Y YeloBEKa KOXHOE AblxaHue cocTaBnsieT okono 1 %.

3. XXabepHoe abixaHWe — NO3BOMSET U3BNIEKATb KMCIOPOA U3 BOAHOM Cpeabl; BCTpeya-
eTcsl y pblb, aMmnéuin.

4. JleroyHoe AbixaHue, T.e. ra3006MeH ¢ aTMOCHEPHbIM BO34YXOM, NPOUCXOANUT B Cre-
LManbHbIX OpraHax — NErkux; MMeeT MecTo y NTUL, MIEKONUTAIOLMX U YenloBekKa.

CI/ICTCMBI, YUaCTBYIOIIWE B JbIXaHUU:

1. Anmnapar BHEIIHETro JbIXaHUs (JIETKHME C BO3LYXOHOCHBIMH ITyTSMH U IUIEBPAIBHOM MO~ JIOCTHIO,
TpyIHas KJI€TKa C MBIIIIAMH, IPUBOISIIIIUMHU €€ B TBUKCHUE ).

2. CeplieuHO-COCYIMCTast CHCTEMA.

3. Cucrema KpoBu.

4. Mera6onusm (oprasesuIbl KIETKH, 00eCIIeYMBAONINE TKAHEBOE JBIXAHHE).

5. HepsHO-rymMopanbHas peryJisus.

OCHOBHBIE STaITbI JBIXaHHS:

1. Bentwisauus JErkux — ra3000MeH My aTMOCHEPHBIM U AJIbBEOJIAPHBIM BO3IyXOM.

2. Tudysust Ta30B B NEMKUX — ra3000MeH MEXKIY albBEONSPHBIM BO3TYyXOM U KPOBEIO.

3. TpaHcnopT ra3oB KpOBBIO.

4. Jludgdysus razoB B TKaHAX — ra3000MeH MEXK/Y KPOBBIO U TKAHAMH.

5. BHyTpeHHEE TKaHEBOE JIBIXaHNE — OKHUCIMTENBHBIE META00IMIECKUE PEAKIIMH B TKAHAX
(u3yuaercs OnoXUMHEH).

BHemHee gpIxaHue, TO €CTh ra3000MeH MEXTy KPOBBIO M OKPY’KaloIIei cpesioi, BKIIIOYAET MEPBhIE Ba
stana. OcTanbHbIC TPH dTana 00pa3yrT BHYTPEHHEE 3BEHO CHCTEMBbI JIBIXaHUSI.

CTpyKTypa amnmapara BHEIIHETO JbIXaHU.

1. rpyanas knerka

2. neBpaabHas MoJoCTh

3. BO3YXOHOCHBIE ITyTH

4. nerkue ¢ UX MHHEPBALMEH U KPOBOCHA0KEHHEM.



3TO UHTEPECHO:

Ilpn paHeHMSX TpyOHOW KJIETKH WM TOBPEXKACHHAX JETKHX BO3MOXKHO IONAaJaHHE BO3AyXa B
IUIEBPAIBHYIO TIOJOCTh. OJTO SBJICHWE HOCHT Ha3BaHHWE ITHEBMOTOPAKC — CKOIUIGHHE Ta30B B
IUIEBPAIbHOM MOJIOCTH. J[BYXCTOPOHHMI OTKPBITHII MHEBMOTOPAKC MPHUBOIUT K CHAJCHUIO (aTenexkTasy)
JIETKUX U K CMEPTH M3-3a OCTAHOBKHM JbIXxaHMs. CracTH MOCTPaAaBIIEro MOXKET JIMIIb €r0 SKCTPEHHOE
MOJKJIIOYEHHE K allapaTy UCKYCCTBEHHOTO JIbIXaHMS.

Paznuyaror Tpu Tuma AbIXaHMA: TPyAHOE, OproinHOoe (AuadparMaibHOE) U CMELIAHHOE [Ibl- XaHHeE.
I'pynHoil THI ABIXaHUS BCTpEYaeTcsl y MHOTO PO’KAaBILIMX KCHIIWH, y KOTOPBIX ABWXEHUE Auadparmsl U
OpIONIHOM CTEHKH YacTo ObLIO OTPAaHUYEHO YBEIMUYSHHOW MAaTKOH. BpIONIHOM THI IIXaHUs IPEBAIUPYET
y MYXYHH-TPY3UHKOB, y KOTOPBIX JBW)KEHHE pebep 4acTo ObLIO OrpaHU- YEHO H3-3a PEryJSpPHBIX
MIEPEHOCOB I'py3a Ha cnuHe. B 00oux ciyudasx TUIBI ABIXaHUS 3aKper- JISIOTCS [0 MEXaHU3MY YCIOBHOT'O
peduiexca. OOBIYHO Y JI0JeH UIMEET MECTO CMEIIAHHBIN THI JBIXaHUSL.

BosnyxoHocHsle myTH:

BoznyxoHocHBIE (IbIXaTeNbHBIC) IIYTH — 3TO JBIXaTeNIbHbIC TPYOKH, IT0 KOTOPHIM BO3IYX JABHKETCS
OT POTOBOI'O U HOCOBOI'O OTBEPCTHUI JI0 JIETOYHBIX AJIbBEOJ, UX MOAPA3ACISIIOT HAa BEpXHUE U HIKHHUE.

K BepxHuUM [bIXaTenbHBIM IYTSIM OTHOCSTCS: IOJIOCTh HOCAa WM PTa HPU POTOBOM JBIXaHMWH,
HOCOIJIOTKA, MPHUIATOYHbIC Ma3yxu Hoca ((ppoHTanmbHas, raiMoOpoBa, pelieryaras), K HWK- HUM —
ropTaHb, Tpaxes U Bce OPOHXH. Y3KUM MECTOM B FOPTAaHU SIBISICTCS TOJIOCOBAs LIEJb, KOTOpas MpU BAOXE
pacimmpsieTcs, a IPH BBIIOXE — CYXKaeTCs.

Ha ypoBHe 5-T0 TpyOHOTO MO3BOHKA Tpaxesl pa3BETBISICTCS HA MPAaBBIA W JIEBBIH INIaBHBIE OPOHXH,
KOTOpBle B JalbHEHIIEM MOCIENOBATENbHO JENATCS MO THUIY AUXOTOMHUH (IefleHHe Ha 1Boe a0 23
TIOPSIIKA).

Tpaxest u KpyIHble OPOHXH BCETZla OTKPBITHI, TAK KAaK UX CTEHKA MMEET XPSIIEBYIO TKaHb C IIy4YKaMu
[VIAJKUX MBI, CTCHKH MEJIKHX OpPOHXOB 0Opa30BaHbl IJIAJKOMBIIICYHBIMU BOJOKHA- MU U IO3TOMY
BCETJ|a HAXOMSTCS B COCTOSIHUM TOHYCA.

@OyHKIINU BO3TyXOHOCHBIX ITyTEH:

1. TpoBenenre BO3LyXa B JIETKUE U U3 JIETKUX.

2. OunmieHne BO3AyXa OT TBUIEBBIX YaCTHI, MHMKPOOPTaHM3MOB. J[BWJKEHHE CIM3H 3a CYET
JEeSITETFHOCTH MEPIAaTeIbHOTO ATHTENHNS MTOJIOCTH HOCA, Tpaxen W OPOHXOB JENaeT OYMIIEHHE BO3IyXa
0osee 3¢ (HEeKTUBHBIM, OCOOCHHO TPU HOCOBOM JbIXaHHU. JTOMY CIOCOOCTBYIOT Ha- JIMUHME BOJIOCSHOTO
¢upTpa B MpeaaBEpUM HOCA, BUXPEBBIC IBW)KECHUsS BO3JyXa B HOCOBBIX XO- J1aX, a TaKKe 3allUTHBIC
pedIieKchl: YnXaHue W Kamenlb. B CIu3M IpIXaTesbHBIX MyTel comep- HUTCS OaKTepUIHMIHOE BELIECTBO
— JNU30IIMM M OaKTEPHOCTaTHYECKOE BELIECTBO — MYLIHH.

3. Corpesanue Bo3/1yXa 3a CYET XOPOILIEro KPOBOCHAOKEHHUS CTEHOK JIbIXaTeNbHBIX MyTeii.

4. VBnaxHeHHe BO3IyXa 3a CUET BJIATM CEKPETAa CIM3MCTONH OOOJOYKM HOCA, CIE3HBIX XKE- JIE3 U
OpOHXHANBHBIX JKeJe3.

5. Vuactue B mporeccax TepMOpEryJISIUK OPraHu3Ma.

6. TopTaHb ¢ rOJIOCOBBIMH CBA3KAMH yYacTBYET B TeHEPALMH 3BYKOB.

7. Yaactue B 00OHATENBHOM QYHKIHUY.

8. TIpoxoaMMOCTh BO3LyXOHOCHBIX ITyTEH PEryJMpYETCs BEreTaTUBHON HepBHOM cuctemoi. ITpu
BO30Y)KJICHUH CHMIIATUYECKUX HEPBHBIX BOJIOKOH OPOHXHM PacCHIMPSIIOTCS, YMEHBLIAETCS CEKpelHs HX
CIIM3HCTOM, a3pOIMHAMUYECKOE COMPOTHUBIIEHNE CHIUKAETCSL.

Bo30yxneHne mapacUMIaTH4ecKuX BETOYEK OMy)KIAloLIero HepBa, HAOOOPOT, YMEHBILIAET MIPOCBET
OpPOHXOB U MOBBIIIAET CEKPELUIO CIN3UCTBIX KIETOK.

JIérkne — mapHbI OpraH KOHYCOBUIHOU (hOPMBI, B IPABOM JIETKOM Pa3JIMYaIOT TPH JIOJH, & B JIEBOM
— JBe. Bepxymiku Jerkux BbICTYNAlOT Ha/l KIIOYUIIAMHU, a OCHOBAHUS MPUIIEKAT K



nuadparme. Ha BOrHyTOM MOBEPXHOCTH Y€pe3 BOPOTA B JITKHE 3aXOMAT IIaBHbIC OpPOHXU ap- TEpUU U
HEPBBI, 2 BEIXOST JICTOYHbIC BEHBI M TUM(PATHUECKUE COCY/IbI.

DYHKIUY JETKUX:

1. Vuacrue B razoo0meHe (0OCHOBHAsS (QYHKIHS).

2. Yuactue B perynsuuu pH KpoBM 3a CUET BbIieIEHMSI M30BITKA YTJIEKMCIOrO rasa (roMeo-
cTatuueckas pyHKIys).

3. BoinenurenbHas QGyHKIMS — BbleaeHue , Boasl (0,5 1 B CyTKH), JETY4HMX BEIIECTB (&JIKO- TOJIs,
adupa, xsuopodopma, 3PUPHBIX Maces, aMMHaKa, 3aKHCH a30Ta, aleTOHa, STHWIMEpKal- TaHa, ra3oB
aBTOTPAHCIIOPTA M MIPOMBIIUIEHHBIX TPEANPUATHIA).

4, VyacTtie B BOTHO-COJIEBOM OOMEHE.

5. Vuactue B nmponeccax TECPpMOPCryIsalnuu — B JICTKUX BLIpa6aTBIBaCTC$I OOJIBIIIOE KOJIMYE- CTBO
TCIUIA; KPOME TOTO, OHU YUACTBYIOT B IIPOLECCAX TCIUIOOTAAYHU.

6. eno kposw.
7. Cunre3 GMOAKTUBHBIX BEIECTB (THCTaMUHA, (PAKTOPOB CBEPTHIBAHUS KPOBH, CEPOTOHH- Ha).

9. 3ammrHas QyHKIMA — Jlerkue OOpa3yOT 3allMTHBIA Oapbep OT OKPYXKAroWleld Cpembl,
BbIpa0aTHIBAIOT JIM30LUM, HHTEP(HEPOH, UMMYHOTIO0YINHBIL.

10. Pesepsyap Bo3myxa st TOJI0CO00Pa30BaHHSL.

Jlerkmne

roprams

Tpaxes
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Puc. 36. Crpoenne nérkux

Ha xoHIax campIx MeNKux OpOHXOB (OpPOHXMOJI) PacloiararoTCs JIETOYHbIC My3bIPhKH — AJIbBEOJIBI.
Takum 00pa3oM, J€rKO€ COCTOUT W3 pa3BETBICHHNA OpOHXOB, OOpa3yIONIMX CKENIET JErKoro —
OpOHXHAIIEHOE JAPEBO, M CUCTEMBI JIETOYHBIX My3bIPHKOB I aTbBEO.

CtpyKkTypHO (QYHKITHOHATEHON SIUHHUIICH JIETKOTO SIBJISIETCS allMHYC, COCTOSINNN U3 KOHEYHOH OPOHXHOJIBI
ATBBEOJIIPHBIX XOJIOB C aibBeoaMu (puc. 36). B anmpBeonax mpoUCXOAHT Ta30- 00MEH MEXITy KPOBBIO
JIETOYHBIX KAMWUIAPOB U BO3YyXOM, COJCPKALTUMCS B JICTKHX.
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ADTEDAONH NErOHOM apTepHu Koxesxan Gpowxmona

Puc. 37. Ctpoenue u kpoBocHaOXeHHE TEPMUHATLHOM aJbBEOJBI: @ — KAIWUISPHAS CETh, OKPYKAfOIIas
aNbBeoIy; O — CTPOCHUE AJIbBEOJIBI.

Obmee yucino anpeeost 300 MitH, cyMMapHasi IJI0MaAb MOBEPXHOCTU OKoJio 80 M2, nua- MeTp OIHON
anbBeotipl 0,2—0,3MM. CTEHKH anbBeOJI BBICTIAHBI OAHOCIOWHBIM IUIOCKUM SIUTE- JUEM. AJIbBEOJIBI
OIUIETeHbl MHOTOYUCIIEHHBIMU KPOBEHOCHBIMU Kamuiupipamu (puc. 37). Dnu- Tenuil aabBeos BMECTE C
SMUTETNEM KalWUIIpOB 0o0pa3yeT Oapbep MeEXIy KpPOBBIO M BO3AyXoM TtommmHOM 0,5 MKM, He
MIPETSATCTBYIOMINN 0OMEHY Ta30B U BBIJEIICHUIO BOISHBIX TTAPOB.

'a3000MeH MeXmy anbBEOJSIPHBIM BO3AYXOM W KPOBBIO OCYIIECTBISIETCA myTeMm anddysnm.
HuddysnonHoe paccrosiare 00pa3oBaHO TOHKOW abBEOPHO-KANMUIIpHON MeMOpanoil. OHa oTnemnser
KPOBb JIETOYHBIX KAMIUIIPOB OT adbBEOJSIPHOTO IMPOCTPAHCTBA. BHYTpPEHHSS MOBEPXHOCTH albBEOJ
BBICTJIAaHA TOHKOM IUIEHKOW XUAKOCTU. B CBSI3M C 3TUM MEXIy CTEHKaMU allbBEOJ ACHCTBYIOT CHUJIBI
MMOBEPXHOCTHOT'O HATSDKEHUS, 32 CUET KOTOPBIX JIETKHE CTPEMSATCS K criafiaHuio. Eciu ObI anbBeostbl ObLTH
BBICTIIaHBI YHCTO BOJHOW TIJICHKOW, CHJIBI MIOBEPXHOCTHO- I'O HATSHKEHUS 3HAYUTEIHHO MPETITCTBOBAIN
Ol pacTsokeHHIO JierkuX. OfHAaKO B allbBeOJaxX HAXOAWTCA BemecTBo — cypdakrant, B 10 pas
YMEHBIIIAIONIEE TOBEPXHOCTHOE HATSHKCHHE U MPEMSITCTBYIONMIEE CIAJEHHUI0 MEIKUX —allbBEOJ.
CypdakTaHT yMEHbBIIIAET CHITY, HEOOXOAMMYIO JJIsl PACTSDKCHHUS TKAHU JICTKUX TIPU BIOXE.

3HayeHue cypdaKTaHTa:

1. YMeHbIIaeT MoBEPXHOCTHOE HATSHKEHUE ANBBEOJSPHON XKUAKOCTH, MPEAOTBPAILAET CIM- MAHHE
aIIbBEOJI MPU BBIAOXE, YIIyUIIaeT PacTsHKUMOCTD JIETKHX, 00J1erdaer BAOX.

2. O6neryaer muddy3ur0 KUCIOPOIa U3 albBEO B KPOBb BCIIEACTBUE XOPOIIEH PACTBOPH- MOCTH B
HEM KHCJIOpOJa.

3. BrImonHseT 3aMTHYO (YHKIMIO: 3alIMIIAET ATbBEOIBI OT AE€HCTBUS OKMCIIUTENEH H IEPEKUCEN,
o0nagaer OaKTEpUOCTATUYECKON aKTHBHOCTHIO, 0OeceynBaeT 0OPaTHBIM TpaHC- HOPT MBUIM U MUKPOOOB
10 BO3LyXOHOCHBIM ITyTSIM.

JIérounsie 0OBEMBI 1 EMKOCTH:
[Toka3zarenu BHENIHETO ABIXaHUSI — DTO JIETOYHBIE OOBEMBI M €MKOCTH. Jlerounble 0ObLEMBI TaKKe
OTPaXKAIOT PHEPTETHIECCKUI pe3epB MbIXaTEIbHBIX MBIIIIII.

JIérounnie 0OBEMEI:
1. 1O — npIxatenbHblil 0066M — 00BEM BO3/lyXa, BABIXa€MbIA U BBIJBIXa€MbId TIPU CIO- KOWHOM
IbIxaHuW; OH paBHsercs B cpemHeM 400—500 wm. 1O oOecrieuyuBaeT BEHTWISALUIO JIETKHUX,
MOIJICPKUBACT MOCTOSIHCTBO AJIbBEOJIIPHOTO BO3/yXa, y4aCTBYET B ra3000MeHe.



2. PO B1. — pe3epBHBI 00bEM BIOXa — OOBEM BO3MyXa, KOTOPHIA MOXHO BIOXHYTh HpH
MaKCHUMaJIbHOM BJOXe Tociie 00brgHOTO Bhoxa; paBHsercs 1500—3000 M. OmpenenseT crocoOHOCTH
JIETKUX K JOOABOYHOMY PaCIIHPEHUIO.

3. PO BbII. — pe3epBHBINH 00bEM BBIIOXa — 00BEM BO3LyXa, KOTOPBIA MOKHO BBIIOXHYTh IPU
MaKCHUMaJIbHOM BBIIOXE TIOCIe OOBIYHOTO BAOXa M BhImOXa; paBHsaeTcs 1500—2000 M. OH ompenensieT
CTETIeHb IOCTOSTHHOTO PACTSHKEHUS JIETKHUX.

4, OO0 — ocraTouHblii 00BEM — 00BEM BO3/lyXa, KOTOPBIM OCTAETCsl B JIETKUX IOCIE MaKCH-
ManbpHOTO BBIZOXa; paBHsercs 1000-1500 mu. M3 5eroyHpix 0OBEMOB CKIIABIBAIOTCS JIErOY- HBIC
€MKOCTH.

5. AMIT — AHaroMHYeCcKOE€ MEPTBOE MPOCTPAHCTBO — 3TO OOBEM BO3/AyXa, HAXOJAIIMICS B
JIBIXATENBHBIX IYTSAX [0 YPOBHSA PECIUPATOPHBIX OPOHXHON (HA ITHX OpOHXHMOJAX yKe HUMe- FOTCS
QTBBEOJTBI M BO3MOXEH Ta3zo00MeH). Bemmumna AMII cocraBmser 140—260 M W 3aBHCHT OT
0COOCHHOCTEY KOHCTHUTYITMM YeJOBeKa (TIpU PEIICHWH 3a/ad, B KOTOPHIX HEOOXOJMMO Y4YH- THIBaTh
AMII, a BennuuHa ero He yka3aHa, 00beM AMII mpuHrMaioT paBHbIM 150 Mo).

6. ®MIT — ®u3KMONOrHYECKOEe MEPTBOE IIPOCTPAHCTBO — OOBEM BO3AyXa, MOCTYHAIOIIMI B
JIBIXaTeNIbHbIe TIYTH W JIETKUE W HE NPHHUMAIOIUK ydacTus B TazooOmene. ®MII Gonbine aHarto-
MHYECKOT'O0 MEpPTBOTO IMPOCTPAHCTBA, TaK KaK BKJIOYAET €ro Kak COCTaBHYIO 4acTh. Kpome B03- myxa,
HaxOoJSILIErOCs B AbIXATENBHBIX MyTsX, B cocraB MMII BXOAMT BO31yX, NOCTYNAKOUIUN B JIETOYHBIE
aITbBEOJIBI, HO HE OOMEHUBAIOIIUICSA Ta3aMH C KPOBBIO M3-3a OTCYTCTBHS WM CHHXKE- HHSI KPOBOTOKA B
9THX aibBeonax (A7l 3TOr0 BO3AyXa HMHOTAA IPHUMEHSCTCS Ha3BaHHE albBeo- JISIPHOE MEpPTBOE
NPOCTPAaHCTBO) . B HOpMe BenmnumHa QyHKIMOHAIBLHOTO MEPTBOTO MPO- cTpaHcTBa cocTtaBiser 20—35%
OT BENMYMHBI JBIXaTeNbHOTO o0OBbeMa. Bospacranme 5Toil Be- nWYHMHBL CBBIIE 35% MOXeT
CBHUIETENILCTBOBATh O HAIMUMHU HEKOTOPHIX 3a00JIeBaHuUi.

B MeauMIMHCKOM NpakTHKE Ba)XKHO YUUTHIBATh (DAKTOp MEPTBOIO NPOCTPAHCTBA IPU KOHCTPY-
UPOBaHMU NPUOOPOB Ui JAbIXaHUA (BBICOTHBIE IIOJIETHI, IIOJBOJHOE IUIaBaHHE, NPOTUBOrashbl),
MPOBEJICHUN psfia AUATHOCTHUECKUX W PeaHMMAalMOHHBIX MeponpusTuid. [Ipu apixannu depe3 TpyOkw,
MacKd, [UIaHTH K JABIXaTelIbHONH CHCTEME 4YeNlOBeKa II0JICOeNUHAETCS IOIMOJHUTENFHOE MEPTBOE
MPOCTPAHCTBO M, HECMOTpPS HA BO3pACTaHUE TIIyOWHBI ABIXaHWS, BEHTHIIMS albBeO] aTMOC(HEpHBIM
BO3TyXOM MOKET CTaTh HEJJOCTATOYHOM.

JIérounrle EMKOCTH:

1. OEJI — o6mas eMKOCThb JIETKMX — KOJMYECTBO BO31yXa B JIETKHX MOCIE ITyOOKOTO BJIO- Xa;
paBaserca 5000—6000 mn. Bxmowaer JIO, PO Ba., PO Beim. m OO. OEK orpakaer BMeCTH- MOCTh
JICTKHX.

2. KEJI — »u3HEHHas €MKOCThb JIETKMX — KOJMYECTBO BO3/yXa, MaKCHMMAIbHO BBIIBIXac- MOTO
ocJIe TITyOOKOTO BIOXA.

YV myxunn paBaserca 4500—5000 mi, y xennmwH — 3500—4000 M. Briowaer /1O, PO Ba. u PO
BbyI. JKEJI HaumOoJiee ajieKBaTHO M MHTEIPATUBHO OTPa)kaeT Pa3BUTHE KOCTHO-MBIIICYHOIO arrapara,
MOJIBWXKHOCTh TPYAHOM KJIETKH, 3JIACTHYHOCTh U PACTSDKUMOCTH JIETKUX, T. €. IMOTCHIU- allbHbIC
BO3MOYXHOCTH BEHTWJIANNY JeTknx. OHa 3aBUCHUT OT I0JIa, POCTa, BO3pAcTa M CTETIEHH TPEHUPOBAHHOCTH
opranusmMa. ¥ TpeHUpPOBaHHBIX Jitojiei okazaTenu JKEJI HaMHOTO BHIIIIE.

3. ®OEJI — (yHKIMOHAIBEHO-OCTATOYHAsI EMKOCTh JIEFTKMX — KOJMYECTBO BO3IyXa B JIEr- KHMX
mocne oObBIYHOTO BBIAOxa; paBHsercs 2500—3000 mu. Brmowaer PO Beim. mw OO. ®OE — 3t0
aNbBEOJISIPHBIA BO3IYX.

s usmepenust JKEJI u €€ KOMIOHEHTOB CYILECTBYIOT METOIBI:
CriupoMeTpusi — ¢ IIOMOLIBIO BOASHOIO MM CYXOI'0 CIIUPOMETpa
Cruporpadust — ¢ moMmornrsio crimporpada Ha OCHOBE aHaIN3a KPUBOM JTBIXaTeIbHBIX JIBU- )KCHUNH —
CIHPOTPAMMBEI.
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Puc.38. JIérounsie 00bEMBI 1 EMKOCTH

JlaGoparophas padora Ne 1 .

«M3mepenune 00beMa rpyAHOM KIETKU Y YENOBEKa TPH JTBIXaHU

Lenp pabGoOTHI: OIpeneNuTh BEIWYMHY MaKCHMAlbHOTO pa3Maxa KOJICOaHWH pa3MepoB TPYAHOMN
KJICTKHW Ha BAOXE U BBIJOXC.

OO0opynoBaHue: CAHTUMETPOBAS JICHTA.

[Mopsmok mpoBeeHHs SKCIIEPUMEHTA!

PaboTy BBIMONHSAIOT JBa YeloBeKa. [Ipy MOMOIIY CAHTUMETPOBOM JICHTHI HA YPOBHE ITOJIMBI- IICUHBIX
BNAJMH U MEYEBUIHOIO OTPOCTKA IMPOU3BECTH H3MEPEHHE OKPYKHOCTH TPYJHOM KJIET- KM B KOHIIE
rIyOOKOTO BJI0XA U B KOHIIE MAKCMMAaJIbHOT'O BBIIOXA.

Puc.39. Usmepenne oKpy>KHOCTH TPYTHOM KIETKH



[Mpumeuanne: OKPYKHOCTb IPYTHON KIETKH M3MepseTcs (He OTpbIBas JICHTHI OT o0cieaye- MOro) B
TpeX MOJIOKEHUSX: BO BPEMsI May3bl, BO BPEMsA MaKCHMaJIBHOTO BJOXa M IOJIHOTO BBIIO- Xa. [Ipu 3TOM
crexyer oOpaiiaTh BHUMaHHE Ha TO, YTOOBI 0OcieayeMblii BO BpeMsl BJOXa HE CTu- Oan CIHMHY W HE
MOJHUMAJ IJIEY, a BO BpPEMs BBIIOXa — HE CBOJWJI UX BIEpEA M HE HAKIOHANCA. PasHuna Mexny
BEIMYMHAMH OKpYKHOCTeH B (pase BAOXa M BbIIOXA ONPEAETAET CTEIEHb M0- IBM)KHOCTU T'PYAHON
KJIETKH — 3KCKYPCHIO (pa3Max). DKCKypcHusl IPyAHON KJIETKH B 3aBUCMMOCTH OT JJIMHBI Tella U o0bema
TPYJHOM KJIETKH PaBHSETCS y B3POCIBIX MYX4YUH 6—8 cM, B XeHIIUH — 3—6 cM. B pesynbTare
PeryJsipHBIX 3aHATUH (U3NYECKUMH YIPAKHEHUSIMH M CIIOPTOM, SKCKYp- CHSl IPYAHOW KJIETKH MOXET
3HAYUTENHHO YBEIMUUBATHCS U AOCTHTATh 12—15 cM. OKpY>KHOCTh U3MEPSIOT 2—3 pa3bl, 3aIHCHIBAIOT
HAWITy4lInii pe3ynapTar. TogyHoCTh u3MepeHus 1o 1 cm.

JlaboparopHas pabota Ne 2 .

«Ompenenenne 9acTOTH JBIXaHHS B IOKOE U TIOCie (PU3MUECKON HATPy3KM»

Ienb pabOTHI: ONPENEIUTh YaCTOTY JbIXaHHS B IIOKOE U NOCiE (PU3MYESCKON HArpy3KHu.

TTopsimok npoBeAeHUS SKCIEPUMEHTA: IS OMPEACICHUS YaCTOTHI IBIXaHUS MOJIOKHUTE PYKY Ha
MOJITIOKEUHYO 00JIaCTh U TIOJICUUTANTE YHUCIIO JBIXaTeIbHBIX JBMKEHUS 3a 1 MUH. 3a- TeM NPEUIOKUTE
obcnenyemomy caenarb 20 riryOOKUX MPHUCEAaHUH, TOCIIE Yero CHOBA TOJ[- CUUTANTE YacTOTY JbIXaHUS

3a 1 muH. OnpeaenuTe BeINYUHY yYallCHUS AbIXaHUS B IPOIICHTaX. BHIBOBI: TOIy4YEeHHBIC JaHHBIC
3aHecuTe B MpoToKoJ. CpaBHUTE Pe3yIbTATHI C (DU3HOIOTH-
YECKON HOPMOI1 U caienaiTe BEIBOADI.
[Ipu HaMMUWM JOTIONHUTENFHOTO 000OPYAOBaHMS (CIIMPOMETpPA) MIPEIaraeéM BBITIOIHUTH CIIETYIOITYIO
MIPaKTUICCKYIO padoTy.

JlaGoparophas padora Ne 3 .

«HopmaibHble mapaMeTpsl pecriupaTopHOi (QYHKITUIDY

Ilenp paOoOTHI: Ayt TOTO YTOOBI BBISICHUTH, HAXOATCA ]I BEINUYMHBI JIETOYHOW BEHTWIISA- IHH,
MOJTydeHHBIE JUIS JIaHHOTO YeJOBEKa, B IMpeleiaX HOPMBI, HEOOXOJUMO CpPaBHUTh UX C HOPMOU
(IOKHBIMU BETMYUHAMU).

O6opyoBaHUe: CIIMPOMETP, BaTa, CIIUPT.

[Topsmok MpoBeACHUS SKCIIEPUMEHTA!

Paccuutarh moipkHBIC TS ce0s, BEIMYUHBI, UCTIONB3YS pa3paboTaHHBIC CHEIHMAIBHBIE (Op- MYIIHI,
YUHUTBIBAIOIINE KOPPEKIIUIO MEXKAY OTIACIbHBIMU XapaKTEPUCTUKAMK (DYHKIIMH BHEIIHETO JbIXaHHS.

Onpenenenue KEJI

MyHAITYK ciupoMeTpa 00paboTaliTe BaTOH, CMOYEHHOU criupToM. JlaiiTe eMy BHICOXHYTb.
[IIxany cyxoro cnupoMeTpa yCTaHOBUTE Ha HYJIE.

ITocne 2—3 OOBIYHBIX [BIXATEILHBIX ABIKEHUM CHEIaliTe MaKCUMAJIBHBIA BIOX, 3aKMHUTE HOC U
NPOM3BEINTE PAaBHOMEPHBIH MaKCHUMaJbHO TIyOOKHMH BbIZOX B crnupomerp. Crapaiitech aep:Karbes
npsMO, He CYTyJsich. MI3MepeHne moBTOpUTe TpHU pasa, 3apuKcupyiTe Makcumanb- Hyto Benuuuny JKEJL.

OrmnpeaenuTe TODKHYIO0 eMKOCTh Jerkux (JDKEJT)

Cpasnute BenuuuHy JKEJI, n3mMepeHHy0 ¢ IOMOIIBIO CIIUPOMETPa, ¢ Jo/bkHOM BennuuHoi (JDKEJD),
paccuntanHoi o ¢popmyse Jlroasura:

JIKEJI (xen.) = 40xP + 10xB — 3800;



JUKEJI — noypkHast )KU3HEHHAs EMKOCTD JIETKHX, B M (cM3), P — pocT, B cm, B — Bec Tena, B kT.
Hns pereit 0 4 no 17 ner JPKEJI Beraucnstot o popmyne U. C. llupsieBa u b.A. Mapxkosa. [{ns
manpuukoB: JIXKEJT (B mutpax) = 4,53xP — 3,9 (mpu pocte 1o 1
JIKEJI (B mutpax) = 10,00xP— 3,15 (mpu pocte Boimie 1,64). JDKEJI
(B mutpax) = 4,53xP — 3,9 (pu pocre no 1,64 m); s neBodex:

JIOKEJI (B mutpax) =3,75xP — 3,15 (upu pocre ot 1,00 no 1,75). P —
pocr.
Brruncnure nponeatHoe cootHomenue dakrnyeckoid XKEJI k JIXKEJI o dhopmye:

KEJ
— x100%
JOKEJT

B nopme Bemmumna JKEJI mMokeT OTKIOHATBCS OT MOJpKHOM B mpenenax = 20%. IlpeBbimenue
(bakTHYEeCKOW BEIIMYMHBI YKa3bIBAET Ha O0bINe MOPPOPYHKIIMOHANBHBIE BO3MOXHOCTH JIETKHX.

Brluucnure xKU3HEHHBIN UHIEKC:
Omnpenenute )XKU3HEHHBIN UHIIEKC 10 Gopmyse. B HopMme BenmuunHa sxu3HeHHOTO nHAekca (OKM) ms
KEHIIMH paBHa OT 45 mo 55 mu/kr, mis MyxunH — 55—60 mu/kr. Bonee Hu3Kkue mo- Kazarenu
CBHUIETEIbCTBYIOT 1100 0 HepoctarouHocTH JKEJI, 1160 06 n30pIToUHOI Macce Tena.

Onpenenute apixatenbHbIN 006eM (JO) merkux:
[IpousBenute nerkuii CIOKOWHBIN BBIAOX B CIIUPOMETP IOci€ OOBIYHOrO BAoxa. st TO4HO- CTH
PE3yABTATOB OBTOPUTE U3MEPEHUSI TPU Pa3a U pacCUUTaiTe CPEIHIOI BETUUMHY.
B nokoe 10 B cpeanem xonebnercs ot 300 mo 800 mit.

Onpeaenute pe3epBHBINA 00BEM BbIIOXA!
[Tocne ogepenHOTO CIIOKOHHOTO BBIZOXA MPOU3BEANTE MAKCHMAIIBHO TIIyOOKHH BBIIOX B CIUPOMETP.
Onpenenexue MOBTOPUTE TPU pa3a U PaCCUUTANTE CPEIHIOIO BEIUUUHY.
Cpennss BennunHa POBbIA. B cpenHeM paBHa 1500 M.
Paccuwnraiite pesepBHblil 00beM Broxa (POBx.) mo dopmyire:

Posa. = XEJI — (40 + POBrIz.)

Cpennsis BennuuHa POBxa. pasua 1500 M. Bee

TTOJTyICHHBIE JAaHHBIC 3aHECUTE B TAOJIHITY.

CpaBHHTE TIOJTYYCHHBIEC TIOKA3aTEIM ¢ HOPMOU U clieaiiTe BeIBOABI. OCHOBHBIC
MOKA3aTeNIn PeCHUPATOPHON (YHKITHU:

KEJI KEJI mn
KEJI cm3
JIOKEJT cm3 JOKEJL % BEC ko 10 M POBBI . PoBn .
Poct, cm Macca tena, Y/l B MUHYTY OKpy’KHOCTb TPYTHOU KIIETKH, CM
Cros | Cuns i B nokoe IIpu Ha- IIpH BAO- IIpY BBI- | BO BpEMs Ia-
rpy3Ke Xe xoje y3Bl




JlaboparopHas pabota Ne 4.

«Or11eHKa BEHTHIITIOHHON (hYHKITUHN JIETKIX)»

TeopeTnyeckas 4acTb

BeHTWISIIMOHHYI0 (YHKLIUIO JIETKUX XapaKTEPU3YIOT JIETOUYHBIE OOBEMbI W €MKOCTH, IOKa3a- TEIH
MEXaHMYECKMX CBOMCTB ammapaTa BEHTWDILIMM W II0KaszaTend BeHTWwinuu. HaumOomee ua- cro
MIPUMEHSIOTCS CIIEAYIOIUE U3 HUX.

Yacrora npixanus (YJl) — duncno [pIxaTenpHBIX [JBMKEHHH B MuHYTY. Ormpenensercs Io
CIIMpOTpaMMe CIIOKOMHOTO AbIXaHUs (10 OTpe3KaM JUINTENLHOCTBIO HE MeHee 2 MUHYT). Mner nmoacuer
YrciIa BBIAOXOB (BIOXOB) C MOCICAYIOMIMM JIeNeHreM Ha unucino MuHyT. Y/l moaBepske- Ha BO3pacTHBIM
KOJIEOaHUsIM U JIETKO MEHSETCS MOJ BIMSHUEM Pa3IUYHBIX MPUYHMH (COCTOSHHE 3J0POBbS, TEMIIEpaTypa
TeJla U OKPYXKalolled cpelbl, IMOLHMOHAJIbHBIE (AKTOphl M JAp.). Yua- IIEHUE IbIXaHWs, OCOOCHHO B
COYETaHUM C MaJbIM [bIXaTeJbHBIM OOBEMOM, XapaKTepHO AJsl PEaKTUBHBIX MopaxeHuil (¢pudpos
JIETKNX), HO MOXET HMMETh MECTO INpH IPOHU3-BOJBHOW TMIEp- BEHTWIALMHM, AbIXaTEeIbHOM HEBPO3E.
VYpexenue npixanus 6osee CBONCTBEHHO OOCTPYKTUBHBIM HapyLICHUSIM.

Jexarenpapii 006EM (JI0) — 00BEM BO3AyXa, BOBIXAaEMOTO TPH KAXKIOM IBIXaTSIHHOM ITHKJIC.
Brruncnsercs no cnimporpamme (CIY) crOKOWHOTO JBIXaHMA IMyTEM ONpEeAeNCHHs aMIUIM- TyJbl BJOXa.
Homxuprit 1O Berunciute ucxoas u3 nomkHoro MOJla (MuHYyTHOTO OOBEMa JbIXa- HHSA) JEIEHUEM
MOCJICTHEr0 Ha cpe-HeBo3pacTHy0 HopMmy UJ]. B cBs3u ¢ 1aOMIBHOCTHIO, OCOOCHHO y JeTell paHHEro
BO3pacTa, AaHHBIM MOKa3aTeNlb NPUOOPETaET MPaKTHYECKYIO 3Ha- YUMOCTB JIMIIL IpH coyetannu ¢ Y/ u B
nuHamuke. YBenuueHue JJO naxke B mMokoe HaOmoJaeT- ¢4 NpPU AbIXaTeIbHOM HEIOCTATOYHOCTH, B
ciryyae 1uabeTHYecKol KOMBI (T. H. KyC-MayJIeBCKOE JIBIXaHWE), Ha BBICOTE YEHH-CTOKCOBA JIBIXaHUS, a
TaKXe IO BIMSAHU-EM ICHXOTeHHBIX (hakTo- poB. CHikenue O MoxeT OBITh NMpH HEHPOTOKCHKO3E,
peCTPUKTUBHBIX (OpMax AbIXaTEIbHOW HEAOCTaTOYHOCTH (ITHEBMOCKIEPO3), OONSIX TIJIEBpPH H
MOBPEXKICHUSAX IPYyIHON KIIETKH.

Munytabiii 006EM meixanus (MOJ]) — KoNIWYecTBO BO3MyXa, BEHTWIMPYEMOTO B OIHY MHHYTY.
PaccuutsiBaercs kak mpowmsBeaenne O u UJI. [Ipu paBHOMEpHOM ABIXaHWM IS pac- 4eTa CPEeIHEro
JOuepe3 Bce BepIIMHBI U OcHOBaHU 3y0110B CI” poBeanTE TMHUK U U3MEPHTE PACCTOSIHUA MEXLy HUMU
no BepTukany. Bepmmnel BeinoxoB Ha CI' 00pa3yroT T. H. «ypOBEHb CHOKOMHOTO BBIIOXa», KOTOPBIH
COOTBETCTBYET IMOJIOKEHUIO, 3aHMMaeMOMY JIETKUMHM U TpyA- HOM KIETKOW TOJ BO3ACHCTBHEM
BHYTPEHHHX D3JIACTUUECKHX CHJI NPH TOJHOM pacciabieHuH IbIXaTelbHOW MYCKyJaTrypbel. B ciyuae
HEpaBHOMEpHOIo, aputMuyHoro neixanuss MO/ u3mepp- Te myTreM omnpeaeneHust IiyOHHBI KaKIOTO
BJIOXa HA MPOTSHKEHUHU 2—3 MHH, pE3yJIbTaThl CIIO- JKUTE U pa3/IeIUTe Ha YUCIO MUHYT.

B moxoe MOJ] cocraBmsier 6—8 n/mMuH, mpu (QU3NYECKON Harpy3ke Mmoxer pocturath 80—120
J/MUH.

Homxuyro Benmmanay MOJL (IMOJ) paccanraiiTe HEMOCPEACTBEHHO MCXOJS M3 OCHOBHOTO OOMEHa
o opmyie

00 ;

AMOL=" 5 475 40k1102)

rae OO — ocHOBHOW OOMeH, ompenensieMblii mo Tabmumam [appuca — benennkra; KMO2 — ko-
3 PUIMEHT HCIONIB30BAHUS KHCIOpOJa B JIETKHMX; BenmnmuuHa 7,07 — TpOM3BEACHHWE CpEaHEH Ka-
JIOPUYECKOI CTOMMOCTH KHcioposa (4,91) Ha yucino MmunyT B cyTkax (1440), nenennoe na 1000.

MO/l xapakTepu3yeT HHTCHCUBHOCTH OOIIEH JIETOYHOW BEHTWIAIMM W HUMEET NPAKTHYECKOS
3HAQUYCHHUEC JIsI OLICHKHW BCHTUIISIIUM TOJBKO B COIIOCTAaBJICHHHN C qﬂ u I[O, 4YTO IIO3BOJIACT OpH-
CHTUPOBOYHO CYIUTH O HAIMYWU I'MII0- U TUIICPBCHTUIIAIIUH. HpI/I 4aCTOM U IOBEPXHOCTHOM IbI-



xaHud Oonbmias yacth MOJla uaeTr Ha BEHTHIAIMIO MEPTBOTO MPOCTPAHCTBA, NMPU TIIyOOKOM —
BO3pacTaeT 00beM BeHTWIsIIHU anbBeos. [lopeimienue MOJla oTMewaercs mpu pa3iudHBIX 3a-
OojeBaHMsAX JIETKUX W Cepllia, HapacTaeT [0 Mepe NPOTPECCHPOBAHUS  HEAOCTATOYHOCTH
KapAHOPECITUPATOPHON CHUCTEMBI W PACIICHWBAETCS KaK OJHO W3 TPOSBICHUN KOMIICHCAIIMU C IENbIO
JOCTHXKEHHUST HEOOXOIUMOT0 I ra3000MeHa YPOBHS BEHTHILLIMU ajbBEOJI, & TAK)KE MPH IMOBBIIICHUU
OOMEHHBIX TpPOIECCOB (TUPEOTOKCHKO3). Ymenbmienne MOJla BcTpedaeTcs Tpu  yrHETEHUU
JIBIXATEIbHOTO IICHTpA.

MO/I moBep>keH UHIUBUAYATbHBIM KOJICOAHUIM.

Pexomenpaiuu nmo opopMIICHHIO TPOTOKOJIA PAOOTHI:

[loryueHHple TaHHBIE BHECUTE B TETPAAh IPOTOKOJIOB ONMBITOB. CpaBHUTE UX C JIOJDKHBIMU U
HOpMaJBHBIMH BeTnunHamMu. Crienante BHIBOIBI.

OcHOBHBI 0OMEH AJISI MY>KUHH:

18-30 ner: (0,0630 x Bec kr +2,8957) x 240

31-60 net: (0,0484 x Bec kr + 3,6534) x 240

61 u 6omee aet: (0,0491 x Bec xr + 2,4587) x 240

OcHOBHBII 00MEH IS KEHIIHH:

18-30 ner: (0,0621x Bec xr +2,0357) x 240

31-60 net: (0,0342 x Bec kr + 3,5377) x 240

61 u 6onee net: (0,0377 x Bec xr + 2,7546) x 240



IToka3zaTenu 1eroyHoONM BEHTUISALN

[MokazaTens 3uaueHne
| 2

Yacrora awxanssa (Y1) 9-16 apix/MuH
PUTMHYHOCTE IBIXAHKE Purmuanoe
Jexarenstbiii obwsem (J10) J00-800 sn
Pezepeuniii odbem paoxa (POy,) 1500-2500 mn
Peseprabiii 0dbem Beigoxa (POy,q) 10001500 mn
HKuznennas emrocts gerkux CKEI) 30004800 xn
Homenas AKEI (JIAKEN):

JUTSE MYHCTHH, Poct (cm) - 25

JUTSH HEHILHH Poct (cm) - 20
EMKEOCTh MAKCHMAILHOTO BAOXA 1800-3300 mn
EMEOCTE MAKCHMAILHOIO BLIZIOXA 1300-2300 mn
Maxcumansnan renTuaauua nerkux (MBJD) 120-170 n
JomkHas MakcuMaisiag sedTiwsnna nerkux (JIMBIT) 1/2 JUKEJT - 35
Munythsiil obwesm asixanus (MOJ) 6—8 n/mun
Peseps apxanua = MBI - MOJT S0-140n
opeuposanban KET (MXKET) a0 % AKEN
O0beMHasA CROPOCTL BAOXA H BBLULOXA:

JUTA MYEUHH, =8 nfc

JU1H HEHIIHH 4-6 nfc
Janepska asixanmna Ha saoxe (npoba Wranre) 55-60¢
Janepska ApXaHuA Ha Beiaoxe (npoba lenya) 3540c¢
Huaexe TudHo (odbeM dopcHpopaHHOTO BHAOXA 3a | ©
(OMmB ) AEIT):

JUTA MYHEYHH; &0 %

T HEHIHH 82 %

Bompocsr:

1. Kak u3MepuTh JbIXaTebHbIA 00BbEM, PE3EPBHBII 00BEM BI0Xa M PE3EPBHBINA 00BEM BbI- J10Xa C
MOMOIIIBIO ciupomeTpa’?
2. Ha3oBuTe CTPYKTYpBI IbIXaTEIBLHOM CHCTEMBI, 0003HAUEHHbIE IU(PAMU HA PUCYHKE 6.



Puc. 40. Ctpoenue npixaTenbHONU CUCTEMBI

3. BbluuciuTe BEIMYMHY BEHTUIAUMH albBEOJ] NPU YCIOBHM, YTO MMHYTHBIH OOBEM JbIXa- HUS
paBeH 8 11, 00beM MEpPTBOT0 MpocTpancTBa — 150 MIL. IpH yCIOBUH, UTO:

1) npixaTenbHbIi 06beM paBen 500 M1, a yacTOTa AbIXaHUS — 16 pa3 B MUHYTY;

2) npixaTenbHbli 06beM paBeH 250 Mil, a yacToTa JbIxaHus — 32 pasa B MuHyTy. CpaBHUTE 00beM
BEHTUJISILIMH aJIbBEOJI AJIs1 0OOUX CIydaeB M ONpENeNInTe, KAKOH PeXUM AbIXaHHS BbI- TOJHEE.

4. Onpenemure JIKEJI y My»k4unbl B Bo3pacTe 45 5ieT, ecim ero poct pasen 181 cwm.

5. Onpenenure JDKEJI y sxeHmunbt poctom 165 cM B 30-1eTHEM Bo3pacTe?

6. Ha kakyro Benuuuny usmenutcs MOJI, ecliu B IOKOE YUCIIO IbIXATEIbHBIX JABMKEHHUI pas- HO 20,
JO — 600 mn, npu Guzndeckoii xe padore U/l yBenuuunacs Basoe, a 10 — Ha 300 mn?

7. CrimpomeTpus NOKa3aja, 4TO KU3HEHHAs eMKOCTb JIETKUX UCTBITYeMOro pasHa 38000 mur. U3 Hux
POM cocrasnger 1700 mi, POO — 1500 mut. CkosibKO BO3/yXa MOCTYIUT B allbBe- OJIBI 3@ 1| MUH, eciu
HCIBITYEMBIN clienaeT 3a 370 BpeMs 18 AbIXaTeNbHBIX ABUKEHUI?

8. ITouemy 1mocIe TIOTHOM €Ikl CTAHOBUTCS TPYIHO IBIIATEH?

0. OObsAcHUTE MexaHM3Mbl BAOXa M BbIIOXa. Kakue (M3MUecKHe NPOLECCHl JEKAaT B OCHOBE
IBIXaTebHBIX OBIKeHNN? [louemMy BO BpeMs BBIZIOXa SHEPTHUS HE 3aTpauynuBaeTCs?

10. Kak moxHO mo0ka3aTh, uto coaepskanue CO2 B BBIIBIXaEMOM BO3JLyXe CYLIECTBEHHO OOIBIIE,
4yeM B atMmocepHOM?

JlaboparopHnas pabora Ne 5 .

«Kax mpoBeputh caTyparuio B JOMAIIHUX yCIOBHIX

310poBEI YeoBeK fenaet oT 12 mo 20 B1oXoB B MUHYTY. IMEHHO CTOJIBKO HEOOXOAMMO KJIETKaM U
TKaHSIM OpraHM3Ma, 4YTOOBI HACBITUTHCS ONTUMAIBLHOW 030U KHCIOPOJa, HEOOXOaW- MO Jis
HOPMAaJIbHOM Xu3HenesTenpHocTh. Korna Kuciaopoaa HeIOCTaTOYHO, YeIOBEK HA4M- HAET HCHBITHIBATH
muckoM@opt Bo Bpems abixaHus. OMpIIKa — HE €IUHCTBEHHBIH HCXOJ], KO- TOPBI MOXET MPOU30UTH
MIPH JBIXaTeIhbHON HEMO0CTAaTOYHOCTH. VIMEHHO 1MO3TOMY OY€Hb BKHO BCEr/a KOHTPOIUPOBATh YPOBEHBb
KHCIIOpOJa B KPOBH.



OnHOlt M3 caMbIX CEepbE3HBIX MPUYMH JbIXaTeNbHOW HEIOCTaTOYHOCTH cTal KopoHaBupyc. OH
aTaKyeT JbIXaTeJIbHYI0 CHCTEMY M3OIIPEHHBIM CIIOCOOOM: OpraHaM He XBaTaeT KUCIIOpPOJa, HO OPraHu3M
YeJI0BEeKa HE CIIOCOOEH 3TO OMpEAEINTh. 3a00IeBaHNE MOXKET IPOTEKaTh OeC- CUMIITOMHO, 0€3 OJBIIIKH,
KalllIsl 1 TeMIIepaTyphbl.

Korma »xe opraHu3M HadMHAaeT I[IOAABaTh CUTHANBI O TOM, 4YTO JErKHE IOPAXKEHbl KOBUA-II-
HEBMOHMEH, TOCIEACTBUSI MOTYT OBITh KaTacTpoduueckuMu. UToObl M30ekarh momoOHOTo Wc- Xoja,
HEOOXOUMO KOHTPOJIHUPOBATH YPOBEHb HACHILIEHHOCTH KPOBU KUCIOPOAOM. VIMEHHO OH NOKa3bIBaerT,
Kak paboTaroT JErKue U Hy>KHa JIM UM JIOTIOJIHUTEIbHAS TTOACPKKA.

UTto Takoe caTyparms Kuciaopoaa?

Carypamuss — 3TO HachIlIIeHue KPOBH KUCIOPoAoM. V3MepsieTcs oHa B TIPOIIEHTHOM COOT- HOLIICHHH
W CUYUTAeTCS OJHUM W3 TJIaBHBIX I0Ka3aTelel, M0 KOTOPOMY MOJXKHO BBISBUTH IATOJIO- THUH WIN
3a00J1eBaHMs JbIXaTeILHON CHCTEMBI elIé Ha HAYalIbHBIX CTAIHSX.

Korga Mb1 mpimmM, Hamm JIETKHE MEPBBIE MOIYYAOT 03y KUCIOPOJA W JOCTABISIIOT €ro KO BCEM
KJIETKAM M TKaHSAM OpraHu3Ma 10 KPOBOTOKY. YTJICKHCIBIM ra3, KOTOpPBI 0oOpa3oBajiics B IpoIiecce
NIBIXaHWS, BBICBOOOKIAETCS U3 TKaHEW W 10 KPOBHU mepenaércs 00paTHO B JIETKUE, U3 KOTOPBIX BBIXOJUT
HapyXy mpu Beigoxe. CBOOOTHOE MECTO, KOTOPOE OCTANIOCh B KIIETKAX TOCIE BBIXOJa YTIIEKHUCIOTO Tasa,
cpasy e 3aroJHACTCS CBEXHM KUCIOPOJoM. Tak MpOHCXO- JUT HENPEPhIBHBIA Ta3000MEH B OpTaHH3Me
YeoBeKa.

YToOBI KUCIOPOJ TPAHCHOPTUPOBAJICS 1O KPOBEHOCHBIM COCYAaM, OH CBS3BIBACTCSI C MOJIe- KyJIaMH
reMoryiobnHa. OTa CBSI3b BHYTPM OpraHuU3Ma Ha3biBaeTcsi okcuremornioomH. OH W sB- Jsiercs
apaMeTpoM, KOTOPBIi OTpakaeT CaTypalio WM yPOBEHb KHCIOPO/Ia B KPOBH YEJIOBE- Ka.



3aueM U3MEpSITh YPOBEHb HACKHIIICHHS KUCIOPOIOM B KPOBU?

Hacpimenre nérkux u tkadneit O2 KU3HEHHO Ba)XKHO IS r000ro yeiaoBeka. OH HEoOXO0IuM HaM IS
HOPMAaJTLHOH KU3HEACATEIIBHOCTH, CIOCOOHOCTH BBITIOTHATH €KEIHEBHBIC (DYHKIINH, IeNaTh (DU3MICCKHC
VOpaXHEHUS U TPOCTO XUTh. A 90% Bceil SHEpTrUM YeTOBEK MOTyYaeT UMEHHO U3 KHCIOpOoaa.

¢ JlpIxaTrenpHasi HEAOCTATOUYHOCTh MOXKET BO3HUKHYTH O Sy MPUYMH:

¢ 30BITOYHEII BeC

* Anemus

¢ Bricokoe apTepuaibHOE JaBICHHUE

¢ Hapymenus paGoThl IUTOBUIAHOM JKEIE3bI

¢ [latonmorum cepaua

¢ [Inoxoe kpoBocHaOXeHUE

¢ 3aboieBaHusl OPTaHOB JBIXaHUSI

¢ KypeHue

¢ Xupypruyeckue omnepanuu

* Tskénblie TpaBMbI

Koponasupychas napexus

[TokazaTenmu kuciopona cHwKaTcs 1 npu 3adoeBannn COVID-19. Koraa naekus mo- magaeT B
NETKe, OHAa TOPaXaeT ajlbBEOJbl, KOTOPHIE YYacTBYIOT B Ta3000MeHe, a 3aTeM W Te- MOTJIOOWH,
ydacTByOmU B Tpancnoptuposke O2. BocnameHue TKaHeH MPUBOAUT K OTEKY JET- KUX U PA3BUTHIO
ITHEBMOHUMU.

['maBHas OMacHOCTH KOPOHABHPYCa B TOM, YTO NPH JETKUX (OpMax €ro MpOsBICHUS Y Yell0- BeKa
MOXET U He ObITh CHMIITOMOB 3a0oieBanus. Temmneparypa, Kalienb U cllaboCTh OTCYTCTBY- I0T. YenoBek
YYBCTBYET CeOs XOPOIIIO U JaXKe HE 3ayMBIBACTCS, UTO HH(MEKIUS y)Ke Hadalla opaxkaTh JIETKHE.

N3mepenne ypoBHS KHCIOpOJa B KPOBH — OJWH U3 JEHCTBEHHBIX CIIOCOOOB MpEAyIpe- KACHUS
uHpekiuu. C ero MOMOIIBI MOXXHO BBIIBUTH KOBHJ €HIE Ha Ha4YalbHBIX CTaqUsIX M Ha- 4arh
cooTBercTByIOIEee JiedyeHue. [lokasarens ypoBHsS caTypaluud IIOMOXKET MNpEeAyNpeauTbh pas3- BUTHE
O0one3sHn W m30exkarh e MPOrpeccHpyroliel CTaauu, Korja HeoOXoauma TOCHUTanu3a- [HS U
NOAKIIOYEHHUS K anmnapaTy UCKyCCTBEHHOW BEHTUISIUU JTETKUX.

OpHako clemyer TOMHHUTh, YTO XOTh H3MEPUTh YPOBEHb HACHIIMIEHUS KHCIOPOJOM MOXKHO U
CaMOCTOSTEIHHO, TPEAMUCHIBATh, KaK M YeM JICYNTh KOPOHABHUPYC B JOMAIHUX YCIOBHSX, MO- JKET
TOJBKO Bpad.

Kaxkas Hopma ypoBHS KHCIIOpOJa B KPOBU?

Hopwma carypanmu kucimopoja B KPOBH Y B3POCIBIX H JIETEH — TOKa3aTelh HHIUBHUTY ATbHBINA. 3aBHCHUT
OH OT (PU3HOIIOTUIECKUX 0COOCHHOCTEH OpraHu3Ma U (akTOpOB OKPYKaIOMIECH CpPeIbL.

Hopwmoii npunsaTo cuutars:

¢ 95—98% - y 3I0pOBOr0 Y€JIOBEKA

* 92—95% - npu XPOHUYECKHUX 3a00JICBAHUAX OPTaHOB JIBIXaHUS

* 92—95% - y KypAIIUX J0aeH

[Ipu kopoHaBHpyce 3TOT IOKa3aTellb CHIDKETCS Ha HECKOJBKO TNPOIeHTOB. UTOOB u30exkarh
KHUCIIOPOJHOTO TOJIOJAHUs, 3JJOPOBBIM UeIOBEK JAOJHKEH HauaTh MPUHUMATH Mephl yxke mpu 94%. Koraa
HACBIIIIEHHOCTh KPOBU KUCIOPOAOM omyckaercs 10 90% 1 HuKe, MOBBIIIAETCS HAa- TPy3Ka Ha KU3HEHHO-
BaXHBIE OpraHbl — cepale, JErKhe, IeYeHb. OJTO COCTOSHME OYeHb Omnac- HO W Tpedyer
He3aMeTUTENRHOTO JedeHus. B Hanbonee TSHKENMBIX cydasx caTypamus MOKET OIMyCKaThCs BIUIOTH IO
70%, xorma manueHTa MONKIIOYAOT K ammapary MBJL I'mnokcemndeckas Koma HACTyMaeT MpH
nokazatensax Huxe 60%.



Kak n3mepuTtsb caTypanuio B JOMAIIHUX YCIOBUAX?
YroObl OTCIEKHMBATH CBOE COCTOSHHUE M M30€XKaTh KaTacTpO(UUECKUX IOCIEACTBUH, MOMKHO
CaMOCTOSITEIbHO KOHTPOJIMPOBATh YPOBEHb KUCIOPOAa B KPOBH MPpHU KOpoHaBHpyce. Clienarb 3T0 MOXKHO
C IIOMOIIBIO CTIEHUATBHOTO MpHOopa I U3MEPEHUS caTypaluy KHUCIOPOoaa — IyJIbCOKCUMETPaA.

[TymecokcuMeTp 04eHBb IPOCT B UCTIOIB30BaHUU. KpoMe YpOBHS caTypali OH TaKKe U3Me- psieT
MTyJIBC.

PaboTaer npubop cienyromum o0pazom:

1. AHHapaT 0€BACTCA Ha IAJICH WK MOYKY yXa U HAYMHACT U3JIydaTb BOJITHBI pa3H01‘/'1 JJINHBI C
MOMOIIBIO CBETOJMOAHOTO JaTYHKA.

2. CreneHb TOIJIOIIEHHS JTydeil 3aBUCUT OT KOJIMYECTBA KHUCIOPO/a, KOTOPHIil CONEPKUTCS B KPOBH.
HackimmenHbIe KIETKH KPOBH TOTJIOMIAIOT O0JIbIIe HH(PAKPACHOTO CBETA.

3. Anmapar nosy4aeT JaHHbIE O MPETOMIIEHHH, OTPAKEHUH M IPOXOKIEHUHN ITUX JIydel M BBIAET
pe3yibTart.

UTOOBI MOTYIUTh MAKCUMATBHO JJOCTOBEPHYIO OIICHKY, HEOOXOIMMO COOIOAATH OIpe- NeIEHHBIC TIPaBUIIa;

¢ He neliTe alnKoronbHbIE U SJHEPTETUUECKHUE HAIUTKY Mepe MPoIeaypon

¢ He npunumaiite numy 3a 2 daca

¢ He npuHumaiite ycrioKOUTEIbHBIE U JIEKApCTBEHHBIE TIPENapaThl, KOTOPHIE BIUSIOT Ha pa- 00Ty
CEpICYHON MJIN IBIXaTeIHLHON CHCTEM

¢ CoxpaHsiiTe HEOJBUKHOCTh BO BpEeMs MPOIETYpPhI

* VYjanure Jlak C Najiblia, HA KOTOPBIM OJiIeBaeTCsl JaTUUK

¢ CHHMHTE CEepBIy, €CITH JaTYUK TIOMEIIAeTCs Ha MOYKY yXa

Kax uzmeputs ypoBeHb KHCIOpPOAA B KpoBH 0e3 mpubdopa?

ITpoBepsATh caTypalfio MyJIbCOKCUMETPOM PEKOMEHIYETCS B TIEPUOJ MAHICMHH, a TaKke MpH
OXKUPEHWH, CEPJICUHBIX U JIETOYHBIX 3200JICBaHUSIX, OOJIC3HIX IIUTOBHIIKH.

Eciu annaparta moj pykod HET, HO Y Bac MOSIBUIMChH OJIBIIIKA M ONACCHHUS KacaTelIbHO CBOE- IO
COCTOsIHUA, B AOMAIIHUX YCJIOBHAX MOXXHO HNPOBECTU HECJIOKHBIA TECT. BHCPBI)IC €Tro oIpo- 6OBaJ'II/I B
AHTIIMY, TENeph XK€ MM TOJb3YOTCS KUTEIM MHOTHX CTpaH. HecMOTpsi Ha To, 4TO €ro mokasaHus HE
CUHTAIOTCSA TAKMMH JK€ JIOCTOBEPHBIMH, KaK TPH KCIOJBb30BaHUU MPUOOPa, TECT MOMOXKET BBIIBUTH
HapyIIeHUs] B pab0Te JAbIXaTeIbHBIX OPTaHOB.



Kak npoBeputs carypauuio 6e3 myiabcoKcuMeTpa?

1. Cnemnaiite riry6okuii BIOX.

2. 3ayiepxKuTe JIbIXaHHE.

3. OrcuuTsiBaiiTe Bpems Ha npoTskeHuu 30 CEKyHI.

AGCOIIIOTHO 3710pOBBIE JIETKKE BBIAEPIKAT 3TO UcIbITaHue. Ha ocHOBaHMM 1OACUYETOB, MOK- HO
MPUOIM3UTETHHO ONPEAEIUTh YPOBEHb HACKIIIIEHHOCTH KHCIOPOJIOM:

¢ 30 cekynn — HopMa B 95-98%

* 10 cexyHI — CHMXKCHHBIHN moKka3areib B 93-94%

® 7 ceKyHA — 9KCTpeMalbHO HU3KUH ypoBeHb B 90%

[Tpu HexBaTKe KUCIOpO/ia ciieayeT oOpaTUThCs K Bpady 3a MOMOIIBIO, PY COMYTCTBYIOIINX
CHMIITOMaX KOpOHaBHpYyca — BbI3BaTh Bpaya Ha JIOM.

Emé ogun croco® y3HaTh YpOBEHb HACHIIEHHOCTH KPOBH KHCIOPOJIOM — CIIaTh aHAIU3 KPOBH B
MOJIMKJINHHKE.

MOo>KHO JT IPOBEPUTH CaTypaIHIO Tene(pOHOM WM yMHBIMHU Yacamu?

TexHuka He cTOMT Ha MecTe. E€ BO3MOXKHOCTH CTAHOBSITCS TOpPa3lo LIMPE UIP U pa3BlieKa- TEJIbHBIX
npwiokeHuid. C TMOMOIIBI0 Ta/PKETOB MBI HAyYWIIUCh OTCIICKHBATh CBOW TYNbC, (PHU3H- UYECKYIO
AKTHUBHOCTB M COCTOSIHUE 3JI0OPOBBSL.

HecMoTpst Ha TO, YTO MOSBUIOCH MHOKECTBO MPUIIOKEHHH, KOTOPhIE TIOMOTAlOT OTCICIUTh YPOBEHb
KHCJIOPOJ1a, HA OJTHO U3 HUX HE MOKAXET BaM JOCTOBEPHBIE CBEACHHS. ITO MOKHO 00B- SICHUTH TEM, UYTO
UL OTCJIEXKHMBAaHUS caTypalud HeoOXOAMMO JABa MpuOOpa: IyJIbCOMETp W JaT- YUK, KOTOPBIH
IIPOCBEYMBAET KOXKY. B coBpeMeHHBIX cMapTQoOHaxX 1aHHOTO (YHKIMOHAIA HET.

A BOT HEKOTOpbIE smart-4achl MOTYT IOXBacTaTbcs Takod (yHkumeidl. B HEKOTOpBIX Mope- JisixX
¢urHec-OpacneToB u Apple Watch ycranosnen ceroauoa. OH W3IydaeT KpacHble M MH- (paKkpacHble
BOJIHBI, KOTOPBIE POCBEYHMBAIOT KOXY M BBISBISIIOT HACBIIIEHHOCTh KHCIOPOAOM MO IBETYy. B ramkerax
TaK)ke BCTpOeH crneuuanbHbelil patuuk SPO2, roe S — ypoBeHns carypa- muu, P — mynee, a 02 —
KHACIOpO.. JlaTuuK ynaBnuBaeT CUTHaI U BBIBOAMT PE3yJbTaThl HAa IKPaH.

OpHaKo MOKa3aHUs TaKUX YacOB TAKXKe HE KOPPEKTHBL. VX TOYHOCTH 3aBHCUT OT BTOPOCTE- MEHHBIX
(haKTOpOB: OCBEILIECHUS, JABJICHUS M AaXe PACHOI0KEHHUS YacoB Ha 3amsicTtbe. [103T0- My momararbcst Ha
pe3ybTaThI Fa[KETOB HE CTOMUT.

Ecnn uyBcTByere Maneiime mpoOjeMbl ¢ IbIXaHUEM, IOSBWIACH JIETKAs OMBIIIKA M yda- CTHIICA
MyJIbC, BEPOSATHO, Y BAaC HU3KUI YPOBEHb HACHIIIEHHOCTH KPOBH KUCIOPOAOM. UTOOBI yIOCTOBEPUTHCS B
CBOMX ONACEHMAX, MCIOJB3YHTE MyJNLCOKCUMETP WM claiiTe aHaiu3 KpoBU. TOIBKO OHH NaayT Bam
BEPHBIN pe3yNbTaT, HA OCHOBAaHUH KOTOPO I'0 Bpad Ha3HAYUT COOTBET- CTBYIOLICE JICUCHHE.
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«/3ydueHne KHCIOTHO-ITICIIOYHOT0 OaTaHca MUIICBBIX ITPOTYKTOBY

TeopeTnyeckas 4acTb

KuHCIOTHOCTE M ILENOYHOCTh PAcTBOpa ONpenessieTcs KOHLEHTpalueld HOHOB BOJOPOAA B 3TOM
pactBope. KoHLeHTpaluio HOHOB Boaopona BelpakatroT uepe3 pH pactBopa (p ykasbiBa- €T Ha
OTIPENICIICHAYI0 MaTeMaTHYeCKylo omepanuio; H — xumudeckuii cuMBON Bomopoda); pH — »3to
NECATUIHBIA JiorapudM BeIWIUHBI, 0OpaTHOW KOHIIEHTPAllMA HMOHOB Bojopoma. B ommom mM3 (1 m)
qrcTOH BOABI copepxkutcs 1*10-7 moms noHOB Bomopoaa. CiemoBarenbHO, Uit BOAbl BemmunHa pH
pasna log(10/107)=7.

Ora BenmunHa (pH 7,0) Xapakrtepusyer HEWTpaJdbHBIN pacTBOp (IIPH KOMHATHOW TeMIeEpaTy- pe).
3nauenne HKe 7,0 yKa3pIBaeT HA KUCIBIN pacTBOp, a BeImIe 7,0 — Ha MIETOTHOM.

[Huana3on 3nauenuit pH, xak mpasuio, Bapsupyet ot 0 10 14,0.

s xnerok u Tkanei Tpedyercst pH paBHBIH 7, a OTKJIOHEHHE OT 3TOM BEIMYMHBI Oojee ueM Ha | nin
2 eOUHUIIBI CKa3bIBaeTCs Ha HUX ryoutensHo. CrepoBarenbHo, Ui noanepxanus pH xxuakocTeit Tena Ha
Oosee wiIM MeHee IIOCTOSHHOM YPOBHE CYILECTBYIOT OIIPEIeNICHHbIE Mexa- HHU3Mbl. YacTH4YHO 3TO
JIOCTUTACTCS TIPH IIOMOIIH OypepHBIX pacTBOpoB (0ydepoB).

BydepHblii pacTBOp — 3TO pacTBOp, COAEPIKAIIMHA CMECh KakoW-IHOO claboil KUCIOTHI U ee
pacTtBopuMOH comu. [leficTBHE ero 3aKiaroyaeTcsi B TOM, YTOOBI IPOTUBOCTOATH n3MeHeHusiM pH. Takoro
polia U3MEHEHUs] MOTYT BO3HHMKATh BCIEICTBUE pa30aBlieHHs, a TaKXKe MpU 100aB- JIGHMH KUCIOTHI WIIH
comu. HexoTopele oprannueckie cOeqUHEHNUs], B YaCTHOCTH OENIKH, CIIOCOOHBI IeHCTBOBATh Kak Oydepsl.
OTO0 Ka4eCTBO SABIAETCS OJHUM U3 BaXKHEHUIIMX AJIS KU3- HENESITEIbHOCTU OpPraHu3Ma.

[Ipu ynoTpeGneHu pa3IHyYHBIX MHIIEBBIX MPOIYKTOB BAXXHO YYUTHIBATh MX CTENEHb KHUCIOT- HO-
HIEJIOYHOT0 BIUSHUA Ha opransl numeBapenust OKKT).

YpesmepHOe yHnoTpeOJieHne «arpecCUBHBIX» MPOAYKTOB ¢ HU3KUMH (pH MeHee 4) nnm BbI- COKUMH
(pH Gonee 10) 3HaYeHHMAMU MOXeET MPHUBECTH K pazurtuto 3aboneBanuii JKKT, B ToM uncne ractputy u
SI3BE JKeMyAKa (mpuMeps! B Tabmuie |

ITpumeps! nokazareneit pH

BemecTtBo pH
JKenynounslit cox 1.0—2.0
Koka-kona 3.0+0.3
S1671049HBIN COK 3,0
[TuBo 4.5
Kode 5.0
Yait 55
Kosxa 3mopoBoro uenoBeka 55
Crrona 6.8-7.4
Monoko 6.6-6.9
UYwmcras Boga 7.0
Kposs 7.36—7.44
Mopckas Boga 8.0
Msuto (XMpPOBOE) ATl PYK 9.0—10.0




HpaKTI/I‘-ICCKaﬂ qacCTb

Lens paboThl: H3YYNTh METOAMKY OompesieneHus pH pa3InuHbIX BELIECTB.

Ob6opynoBanue u MaTepuaisl: nudposas nadoparopus Releon ¢ narunkom pH, 6 Mep- HbIX CTakaHOB
C MUIIEBBIMH TPOAYKTAaMH: IHThEBas BOJA, KOKa-Kojla, MOJOKO, Kode, amenbCh- HOBBIH COK,
MUHepalbHasd U IUCTUIIMPOBaHHAS BOJA.

TexHuka 6e30MacHOCTH:

1. Tlepen nauasoM paGoTh 0CBOOOAUTE PabOUee MECTO OT MOCTOPOHHUX MPEIMETOB.

2. Cobmopaiite 0CTOPOKHOCTD NIPH PabOTe ¢ JATYMKOM M PacTBOPAMH.

3. TouHO BHINOJHANTE YKa3aHUs yUUTENs IPH paboTe ¢ HUM B OTHOIIEHUH MOPS/KA Jeii- CTBUIA.
4. Tlo oxoH4yanuu paboThI IPUBEIUTE B OPAIOK paboUee MECTO.

[Topsiiok mpoBeeHHS SKCIICPUMEHTA!

1. Wsyunts pH B pasnmuuHEIX pacTBOpPax MPOAYKTOB ITUTAHHUSL.

2. Jlns u3sMepeHuii Heo6X0AUMO UCIOMbL30BaTh AaTuuk pH 1udposoii naboparopum.

3. Tocne Kax10ro U3MEpEeHH s Iyl aTYuKa He0OX0IMMO CHOJACKUBATh B AUCTUILTUPOBAH- HOM
BOJIE.

4. Pe3ynbTaThl SKCIIEPHUMEHTA 3aHECTH B TAOIHMILY 2.
[IpencraBienre pe3yIbTaTOB HAOMIOIEHUI

ITokazarenmu pH 00BEKTOB HCCIIEIOBAHMI

Ne Obpaszen [Tokazarens pH Onwucanue oOpasua

IInteeBas Boma

Koxka-xoma

Kode

ATeIbCUHOBBIA COK

g |l W[N] -

MuHepanpHas Boja

BriBoanr:

1. Yto Takoe pH?

2. Kakas cpena Hauboliee XxapakTepHa Juisl HPOTyKTOB NUTaHMs?

3. OrnpenenuTs CTENEHb arpeCCUBHOCTH UCCIEAOBAaHHBIX NPOAYKTOB 11t KKT?
4. Caenathb BBIBOJIBI 110 TIPOJIEIAHHOMN PaboTe.

KontponbHbIe BOPOCHI:

1. Tlepeunciure MeToas! onpeneneHus pH.

OTBeT: YHUBepcanbHas UHAUKATOPHAs Oymara, 1at4uk pH.

2. JlomycTUMO U OonpejieJeHUe KUCIOTHO-IEIOYHBIX CBOWCTB BEIECTB OPraHONENTHYE- CKUMH
MeTtogamMu?

OtBeT: HeT (3KMAKOCTH MOXKET HE 00JIafaTh 3a1axoM U [IBETOM, HO HMETh BBICOKYIO KHCIIOT- HOCTh, YTO
OYEHb OTIACHO I OpPTaHU3Ma)



MUKPOCKOITMYECKUE MCCJIEJOBAHNWA

JlaGoparopnas padota Ne 1

«IIpuroroBnenne npenapara KJIeTOK COYHOM YEITyH JTyKOBHULIBI JIyKa»

Puc.41. Koxuua nyka

[IpaBuna mpuUroTOBICHHUSI MUKpOTIpEnapaTa

1. Bo3bMuTE MpEAMETHOE CTEKIIO, TIIATENILHO MPOTPUTE €TI0 CHENHATBHOM candeTKoii.

2. C noMOMIBbIO MUIETKU HaHeCHTe 1—2 Kariu BOJbl HA CEpeIUHY MPEIMETHOTO CTEKIIA.

3. OCTOpPOXkHO C TIOMOIIBI MPENapoBaIbHOM HINIBI CHUMUTE KyCOYEK IMPO3PAuyHON KOXKMIIBI C
BHYTPEHHEH MOBEPXHOCTHU YEIIyH JyKa IPU MOMOIIM NpenapoBanbHON UIJIbl (OyabTe aKkKypar- Hbl) WIN
HETNOCPENCTBEHHO pyKamH. [lomoknuTe KycoueKk KOXKHMIBI B KAIUTI0 BOJBI M aKKypaTHO paclpaBbTe
KOHYHKOM HTJIBL.

4. HakpoiiTe npenapar OKpOBHBIM CTEKIIOM.

5. Tomecrtute mpenapar nmoa 0OLEKTUB MUKPOCKOIA W paccMOTpuTe €ro. OTMETHTE, KAKUE KIETKH
BbI BUJIUTE.

6. OxpackTe nmpenapar pacTBopoM ioza. st 3TOro Ha NpeIMETHOE CTEKJIO PSIOM C T10- KPOBHBIM
HaHECHTE KaIUllo pacTBopa Hoxa. M3muinku pactBopa yhaiuTe (GUIBTPOBaIbHOW Oy- Maroi ¢
MIPOTUBOIIOJIOKHOM CTOPOHHI penapara.

7. PaccMOTpHTE OKpAIEHHBIH MNpemapar 1oa HUPPOBEIM MHKPOCKOTOM. Kakue W3MEHEHUs BB
HaOmonaere?

8. Haiinute 0060709Ky, OKpPYKAIONIyK0 KIETKYy (TeMHas TM0JIOCa), IHMTOIUIasMy (30J0THCTOE
BEIIECTBO), PO, BAKYOJIb C KJIETOYHBIM COKOM.

9. Cnenaiite MukpodoTtorpaduro KIeTOK KOXHIIBI JyKa U Pa3MECTHTE €€ B DJIEKTPOHHON TETpaj.
VYxkaxuTe 000I09Ky, OUTOILUIA3MY, SAPO, BaKyOJb C KJIETOYHBIM cokoM. (IIpu ucnosb- 30BaHuM 0OBIYHON
TETpajy cAeNaiTe PUCYHKH KapaHIAIIoM).



JlaGoparophas pabota Ne 2 Ctpoenue

pacTUTENIbHOM KIETKI

3WUrokakTyc OnuaepMuc JIcTa repaHu
Puc. 42. Dmnepmuc

Jst opranuzaiyy 1aHHOU J1a00paTOpHOM PabOThl MOXKHO MCIIOJIb30BaTh TOTOBBIC MUKPO- MperapaThl
C PpaCTUTCIIbHBIMH KJIICTKaMM, € BUAHBI OpraHOWJAbI: XJIOPOIIACTBI, BAaKyOJIU, AO- PO. I/I3yquI/Ie
YJIBTPACTPYKTYPHI KJICTKH MOXHO MPOBOJUTH, UCHOJB3Ys (HOTOrpaduu ¢ 3JIeK- TPOHHOTO MHUKPOCKOIIA.
MoxHo ucmosb30Bath GoTorpaduu yuyeOHHKA, IEMOHCTPUPYS MX C MOMOIIBIO JOKYMEHT- KaMepy WIH
WurepHeT-pecypcehl.

WHCTPYKIKS K BBIIOJHEHUIO
1. TloaroToBLTE MUKPOCKOII K PaboTe.
2. PaccMoTpHTE HpeUIo;keHHbIE BAM MUKPOIPENAPaThl PACTUTENbHBIX KIIETOK.

3. Haiimure 060109Ky pacTHTEBHBIX KIETOK. M3yunTte ee cTpoeHune (MCTIONb3ys MaTepual yuaeOHuKa
i MHTepHEeT-pecypchl). B uem 0coOeHHOCTh cTpoeHust 000I0UKH KIETOK pacTte- Huid? Kakue ¢pyHKIMn
BBINOJIHSIET 000J104Ka?

4. Haiimute S1p0 B PaCTHTENBHBIX KJIETKax. 3yunTe €ro crpoenue (MCHoJb3ys Marepuan yqeOHuKa
i UaTepHeT-pecypebl). Kakue QyHKINHN BBITIONHSIET AP0 7

5. Halizure XJI0pOIIacTbl B PACTUTENBHBIX KJIETKaX. M3yunTe uX cTpoeHue (MCHOJb3ys Ma- Tepual
yuebHuka win MHTepHeT-pecyperl). B uem 0coOeHHOCTH CTpOEHHS XJIOPOIIACTOB Kie- TOK PacTeHHiA?
Kakue eme mmacTuapl MOTYT NPUCYTCTBOBAaTh B PACTUTEIBHBIX KieTkax? Kakuwe (QyHKIMH BBHITOIHSIOT
IUIACTHAABI?

6. Haiimure uuromnasMy B pacTHTENBHBIX KIETKax. M3yuuTe ee CTpoeHMe (MCMONB3ysl MaTe- puai
yueOHnKa win MHTepHeT-pecypckl). B 1wem ocobeHHOCTh cTpoeHms mmrToruiasMel? Kakwe ¢yHKInn
BBITIOJTHACT IIMTOILIA3Ma?



7. Haiinute Bakyolu C KJIETOYHBIM COKOM B pPACTUTENbHBIX KIeTKaX. M3ydnmTe UX CTpoeHHE
(ucmone3yst MaTepuan yuyeOHuKa win MHTEepHET-pecypchl). B ueM 0COOEHHOCTh CTPOEHUS Baky- Ojied B
pactutenbHbIX KieTkax? Kakve QyHKINH BBITONHSAIOT BAaKyOJIH?

8. Crenaiite pucyHKHM KJIETOK KapaHIalloM, MOAMMIIATE 000JI0UKY, UTOILIA3MY, /PO, Ba- KyOlb ¢

KJIICTOYHBIM COKOM, XJIOPOILIACTHI.

9. Cnenaiite mMukpodortorpahun KIETOK pacTEeHMH M Pa3sMECTHTE HMX B DJIEKTPOHHOW TeTpa- I,

cz[enaﬁTe HCO6X0,Z[I/IMBI€ IIOATIMCH.

10. PaccmoTpure (ororpaduu KIETOK, CHENaHHBIE € MOMOLIBIO 3JIEKTPOHHOTO MHKPOCKO- Ia.
Haiiure Ha puCyHKax pHOOCOMBI, SHAOIUIA3MATHYECKYIO CETh, MUTOXOHIPHMH, anmapar | oJbIxH,
u30coMbl. M3yunte ux cTpoeHue u (GyHKIUHM, UCTIONb3Yys MaTepual ydeOHuKa uiy VIHTepHeT-pecypehl.

11. ITo pesynbraTam paGoTHI 3aIIOJHHUTE TAOIHILY

((CTpOCHI/Ie n (1)YHKI_[I/II/I OpraHONUJ0B KJICTKH paCTeHHﬁ)):

No Hazsanue opranonma OCOOCHHOCTH CTPOCHUS OYHKITIH
1 | O6onouka

2 | Mem6Gpana

3 | Luromma3ma

4 | opo

5 | XnopormiacTs

6 | XpomorutacThsl

7 | JlelikormacTel

8 | Muroxonapuu

9 | Annapar ['onbmxu
10 | JImzocomsl

11 | Bakyonu

12 | OIIC

13 | PubGocomsr

KOHTpOJ'IBHBIe BOITPOCHI:

Tect «Kirerounoe CTPpOCHHUEC OPraHU3MOB).

Bomnpoc

BapuaHnTsl oTBETOB

) T
B
- \\\f

Jns kieTku 3TOro opra-
HH3Ma XapaKTepHO Ha-
TUare

1. MuroxoHapwuit

2. KiieTouHoro 1enTpa.
3. Snpa.

IInactun.




Bapuantsl oTBETOB

Kaxoii cTpykTypHBIit
KOMIIOHEHT KJIETKH
M300paXkeH Ha PUCYH-
Ke?

1. Anmapar I'osbKH.
2. Knerounast memOpaHa.
3. OIIC.

4. LlenTpuou.

B >KUBOTHOH KJIETKE OT-
CYTCTBYIOT:

1. MuroxoHapuii
2. KiteTouHOro 1eHTpa.
3. ITnacrug.

4. dnpa.
Ha pubocomax B knetke | 1. Benkn.
o0pazyroTes: 2. Kuppsr.

3. DHepruio.

4, YrneBobl.

K opranounnam xnerku
IBYMEMOpPaHHOTO
CTPOCHUS OTHOCSIT:

1. JIusocoMsl.

2. MUTOXOHIPHH.
3. PubocoMel.

4, OIIC.

Omnpenenure CTPyKTypy
KJIETKH, M300paKeHHYIO
Ha PUCYHKE

1. anmapar I"onbmxu

2. MeMOpaHa KIIETKH ¢
TITHKOKAJIEKCOM

3. MeMOpaHa KIEeTKH C
KJICTOYHOM CTEHKOMU

4. sHAOIUIa3MaTHYECKas
ceThb

K opranongam xierku
JIBYMEMOpPaHHOTO
CTPOCHUSI OTHOCSIT:

1. JIn30COMBEL.

2. MUTOXOHIPHH.
3. PubocoMel.

4, DTIC.




Bompoc Bapuantsl oTBETOB

Ocy1ecTBUTE MHOKECTBEHHBIH BEIOOD
(IBa BEpHBIX OTBETA U3 IIIECTH)

8 Hazosure uactu xsopo- | Ctpoma.
IUIacTa, e Npoucxoaut | PuGocomsl.
¢dorocuHTE3: I'pansr.
Tumakoubl.
Bxurouenus kpaxmaina.
Konenesas JJHK.

YcTaHOBUTE COOTBETCTBUE MCKOY

9 — YcTaHOBUTE COOTBET- MuToxoHapus
y cTBUe Mexay pucynkoMm | ['maaxas OIIC
:!M% ¢ m300pakeHneM opra- [Inactuna
- - HOWJIa U €r0o Ha3BaHueM | AmnmapaT ['onpmxn
Y cTaHOBUTE NPaBIIIBHYIO
10CJIEI0BATEIBHOCTD
10 ITpouecc cunresa 6enka | TpaHCKPHITIHS
MPOXOJNUT CIIEYIOIIE Brixox uPHK u3 sinpa B
JTarsl: LUTOILIA3MY
O0pa3oBaHue KOMILICK-
ca Pubocoma-uPHK

JlocTaBka aMHHOKHCIIOT
K MECTy CHHTe3a Oenka

JlabopatopHas pabota Ne 3

«[1na3moin3 1 Aemia3Moin3 B KJIETKaX PaCTEHUM»

TeopeTnyeckas 4acTb

[MnazmMonn3 — 3TO OTHeNeHWE MpoToIiacTa (KUBOE COACPKUMOE PACTUTEILHOW KIETKU) OT
KJIETOYHONH CTEKHM PaCTUTENHHOW KIIETKH BCJEACTBHE NOTepH BOABL. OOBIYHO MPOIECC IUIa3MO- JIH3a
obpaTM W He TMPUYHMHSAET 3HAYHUTEIHHOTO Bpena KieTke. BoccraHoBienne oObemMa NMWTO- IDIa3MBI 10
HCXOZHOTO YPOBHSI IIPH TMEPEHOCE KIETOK B YUCTYIO BOAY HIIM PacTBOp C Ooyiee BBI- COKUM BOJHBIM
MOTEHIIMAIOM Ha3bIBAIOT JETIIIa3MOIH30M.



JlaboparopHoe H3ydeHHe mpoliecca IIa3MOoJIn3a Ha MPUMEpPE PAaCTUTEIBHBIX KIETOK KOXKH- bl JYKa,
MO3BOJISIET M3YYUTh OCHOBHBIE CBOWCTBA KIICTOUHOW MEMOpaHBI, a TakKe MPOBECTH CPaBHUTEIbHBIH
aHaJINU3 MEX]y KIETKaMHU PACTEHUN U )KUBOTHBIX.

Jns w3ydeHUWs TUTa3MoJHM3a MOKHO HCIIONB30BAaTh pasHble copTa Jiyka (Oenslii u KpacHblii). B
3aBHCHMOCTH OT BBIOPAHHOTO COpTa OMpeAenseTcs HeoOXOIUMOCTh MCTOIb30BaHNA Kpacu- Tend. Ecnm
JUTA TIPUTOTOBJIEHUSI MHKpOIIpErapara MCIOIb3YyeTcsl KpacHBIA copT Jiyka peruartoro (Alliumcepa), To
KpacuTesb He Hy>KeH. Bo BTopoMm ciydae Korna ucronb3yeTcs Oemblii cCopT y- Ka, JIydllle BCEr0 TOTOBUTH
BPEMEHHBIE MpenapaThl, ¢ A00aBjeHHEM Hola B HMCXOMHBIM BOIHBIM pacTBOp. JJid BU3yalu3aluu
TUIa3MOJIH3a B KJIIETKE UCTIONB3YI0T pacTBop NaCl B MajibIX KOH- HEHTpPAIHSIX.

[IpuunHOK nnasmosnu3a ABISETCS MOHMKEHHE BOJHOIO MOTEHIIMANA pAcTBOPa, B KOTOPOM HAXOATCS
KIJIETKH JyKa. B ciencTBue yero Boja MOKUAAET MPeNeNbl KISTKH U MPOTOIUIACT OT- CTaeT OT KIETOYHOMH
cTeHkn. Ecnu BOTHBINH MOTEHIMAN KJIETKH M PacTBOPa BBIPOBHSATH, TO MPO- TOILIACT BOCCTAHOBUT CBOU
o0peM W Tpom3oiaeT aeriazMonu3. lIpW NMPOJOKHUTENHHOM IUIa3- MOJIM3E€ BO3MOXKHO HapyLIeHHE
MPOHHUIIAEMOCTH MEMOpaH KIETOK M KaK CJIEACTBUE, OTCYTCTBHE JCTUIa3MOITH3a.

[IpakTuyeckas yactb

Lens paboThI: M3YYUTH CBOMCTBO MOTYIPOHUIIAEMOCTH KJIETOYHOM MEMOpPaHBI.

Ob6opynoBaHue W Marepualibl: NPEAMETHBIE CTEKa, MOKPOBHBIE CTEKJA, MpenapoBalib- Has Wria,
MUHLET, MUTETKa, pacTBOp #oxa, pacteop NaCl, nuctmimpoBaHHas Bojaa, GWIBTpO- BajlbHas Oymara,
MHUKPOCKOII, COUHbIE YEIIyH JTyKa.

TexHuka 6€300aCHOCTH:
1. Tlepen Hauanom paGoTHl OCBOGOAUTE paboyee MECTO OT IIOCTOPOHHHX MPEIMETOB.

2. CobmoaaiiTe 0CTOPOKHOCTH IIPU PabOTE C IPeNapoBaIbHBIMU MIJIAMH, TIPEAMETHBIMHU 1
MOKPOBHBIMH CTEKJIAMHU BO U30€KaHUE YKOJIOB U IOPE30B.

3. He nonyckaiiTe momafaHus KpacuTesIs Ha KOXKY, I71a3a H OJIeXKIy.

4. Tlpuctynaiite Kk paboTe TOIBKO TOr/IA, KOT/Ia YOEIUTeCh B HCIPABHOCTH MUKPOCKoma. Tou- HO
BBITIONHSNTE YKa3aHUsI YIUTENS TPy paboTe ¢ HUM B OTHOIIIEHUH TIOPSAKA JIEHCTBHIA.

5. TTo okoHYaHUK PaGOTHI IPUBEINUTE B MOPAIOK pabodee MECTO.

[Topsaok npoBeneHNs SKCIIEPUMEHTA!

[IpuroToBieHne MUKPOTIPEIAPATOB

1. Ha npeaMerHoe CTEKIO HAHECTHM KAIUIKO BOABI C IIOMOIIBIO aBTOMATHYECKOTO 03aTOpa MU
OOBIKHOBEHHOM MTUIIETKH.

2. Heo6X0MMO OT/IENUTh TOHKYIO KOKHUILY OT YelllyH JIyKa.

3. IloMeCTUTEB Karmo BOJABI HAa MPEAMETHOM CTEKJIE KOKMIy JyKa M aKKypaTHO paclpaBUTh
MpenapoBaIbHON UTJI0H, HAKPHITH TOKPOBHBIM CTEKIJIOM.

4. Hactpoiite mukpockon. CTOJIMK JOIKEH OBITh OMyIIEH, CBET CPOKYCHPOBAaH B OKYJIpE,
nuadparma MmoJHOCTRIO OTKPEITA, YCTAaHOBIIEHO Manoe yBennderue (4x10).

5. Pasmecture Mukpomnpenapar Ha HOpPEIMETHOM CTOIMKE W HOJHHMHUTE €ro A0 KoHua. IIpu 3ToM
CJIEANTE, YTOOBI IIOKPOBHOE CTEKJIO U OOBEKTHB HE CONPUKOCHYIIHCH.,

6. FJISIIDI B OKYJIAp, MCIAJICHHO C IIOMOIIBIO MaKpOBHHTA OHyCKaﬁTe CTOJHK OO0 IIOABJICHUA 9ETKOTO
n300paKeHusl.

7. PaccMOTpUTE COCTOSHHE MNPOTOIUIACTA II0 OTHOIIEHHIO K KJIETOYHOH CTEKE NpH OONBIIOM
yBenuaeHnn (10x10), HCITONB3ysi MEKPOBHHT JUISI HACTOWKH PE3KOCTH. 3apHCyHTe MHKpOTIpEra- par ¢
0003HaYEeHUEM BCEX BHIUMBIX OPTaHOUAOB KIIETKU HCIOJB3Ysl pUCYHOK Nel.

8. Ilpoussemure mmasmonus: kammo pactBopa NaCl numerkoil mepeHecTH K Kparo IMOKPOB- HOTO
CTEKJIa, a C IPOTHBOIIOJIOKHON CTOPOHBI OTTSHYTH KUAKOCTH (PMIIBTPOBAHHOM OyMaroi.

9. PaccMoTpuTE M3MEHEHHS, MPOM3OIIENINE B KIETKaX, Takxke Ipu Gonbmom yseiaudenun (10x10).
3apucyiiTe MUKpONpenapar UCroib3ysi pucyHok Ne 2.



10. TpoussenuTe AEMIA3MONK3: KAaILTIO AUCTUUIMPOBAHHON BOJIbI HAHECUTE HA Kpai MO- KPOBHOTO
CTEKJIa, & C IPOTHBOIIOJIOKHONH CTOPOHBI HEOOXOJUMO OTTAHYTh KUIKOCTh (DMIIBTPO- BaHHON OyMaroil.

11. Cnenaiite onmcaHue MHPOLECCOB, MPOUCXOMSIIMX B KIETKAX B TUNEPTOHHYECKOM M THIIO-
TOHHYECKOM PacTBOPAX.

Ob6parute BHUMaHUe!

B pamkax mKkoysHOH 1abopaTOpHOi paboThl ynoOHEe BCEro MCIONb30BaTh KPACHBIM COPT JyKa, HE
TpaTsi BpeMsi Ha MPHUTOTOBIICHHE PAacTBOpa ¢ KpacuTeneM. Eciu Bbl pemmre paboTath ¢ OEJIBIM COPTOM
JyKa, TOJUIA NPUTOTOBJIEHHE LIUTOJIOTHUECKOT0 KPAacUTENs K 5 MJI BOJHOTO pacTBopa 100aBbTe 2 Karlulu
pactBopa Hozxa. [l Toro, 4roOBl MPOM30IIET NPOLECC ASIIa3MO- JIM3a JIy4lle BCEro HCIOJIb30BaTh
pacTBOp IUCTHIUIMPOBAHHOW BOJBI, HO €CIIH €€ HET, MOKHO HCIIOJIB30BaTh BOJONIPOBOAHYIO.

[Ipencrasnenue pe3ynbTaToB HAOMIOACHUI

Puc.1.

Puc. 43. Koxwuna nyka

BrIBOAHI:

CdopMymupyiTe BEIBOABI TIO BOIIPOCAM.

1. Kakue u3MeHeHHUs POUCXOJAT C IPOTOILIACTOM PaCTHTENBHOM KieTku B pactBope NaCl?

2. Kakue u3MeHeHHUs IPOMCXOMAT € KIETKOM B JMCTHILTMPOBAHHOMN Boe?

3. Bnarozmaps Kakoi 0COGEHHOCTH KJIETOUHOM CTPYKTYphI, COXpaHseTcs (popMa pacTUTENb- HOM
KJIETKH B IPOIIECCe MmIa3MoIn3a’

KoHTponbHBIE BOTIPOCHT:

1. B xakoM pacTBOpe 00bEM MPOTOIIACTa YMEHBIIIACTCS:

a) U30TOHUYECKHIA; 0)

TUTIOTOHUYECKHIA; B)

TUNIEPTOHUYECKUM;

T') pacTBOp HE BIIUSET.

IIpaBUIbHBINA OTBET: B.

2. Hannuwe Kakoro opraHouia 00ecreYnBaeT coxpaneHue GopMbl PACTHTEILHOMN KIETKH MPU MTOTEPH
BJIArU:

a) Bs3Kas LUTOILIa3Ma; 0)

TUTa3MOJIEMMa;



B) TUTACTH/IBL;

T)KJIETOYHAsI CTCHKA.

[IpaBunbHBIN OTBET: T.

3. Kakwue oTanuust iMeeT 060109Ka PaCTUTEIBHON U )KUBOTHOM KIICTKH. Y KQKHUTE HE MEHEe 2-yX
0COOEHHOCTEI:

Ortger:

1. V pacTuTenbHOI KIETKM HMEETCS KIIETOYHAS CTEHKA M3 LEJLTFONO3bI M IIa3MOIECMbI, KO- TOPBIE
00BEIUHAIOT COAEPKUMOE BCEX MPOTOILIACTOB PACTUTEIBHBIX KIETOK.

2. Y )UBOTHOM KJIETKM MMEETCS TIMKOKAIMKC Ha MOBEPXHOCTH MEMOPAHBI, @ KJIETOYHAs CTEHKa
OTCYTCTBYET.

JlabopatopHas paboTa Ne 4

«OcobeHHOCTH Pa3BUTHSA CIIOPOBBIX PAaCTEHUID

TeopeTnueckas yactb

JKu3HEHHBIM 1MWK ManopoTHHKA (TpUMEp: IIUTOBHHK MYKCKOH, nat. Dryopteris filix-mas)
IpeAcTaBiIsgeT co00i yepeaoBaHue OECIIOIOr0 U MOJOBOTO MOKOJIEHHH. JJOMUHHMPYIOIINM 110~ KOJIEHHEM
sBIsieTcst criopo¢ur. Ha crienuani3upoBaHHBIX JIHCTBSIX — BalsiX, Pa3BHUBAIOTCS CO- PYCHI (CKOTUICHUS
CIIOpaHTHeB). DTH CKOIUIEHHS HaXOJITCs Ha HIDKHEH cropoHe Baiin. B cmo- paHrusx myrem meiiosa
¢dopmupytotcst criopbl. C MOMOIIBIO KOJbLA CIIOPAHTUs CIIOpPHI pa30pa- CHIBAIOTCA U B OJarOmpUATHBIX
YCIOBHUSX MpopacTaroT. U3 criop pa3BUBaeTcs MOJ0BOE MOKOJICHUE (3apOCTOK), MPEACTaBICHHOE 3€JICHON
IUIACTMHKOM JraMeTpoM OKoJIo lcM. 3apo- CTOK HE pacujeHEH Ha OpraHbl U HE MMeeT KOpHeH (ecTh
pusouzsl). Ha HmwxHell cropoHe 3a- pocTka (OPMHUPYIOTCSI MY)KCKHE M JKEHCKHE IIOJIOBbIE OpIaHBI
(aHTEpUIUM U ApXETrOHHM), B KO- TOPBIX MHUTO30M Da3BUBAIOTCS ramerbl. OJHUM W3 BaXHEWIINX U
HEOOXOJUMBIX YCIOBHUH IS CIMSHUS TOJOBBIX KJIETOK SBJIseTCAs Bojaa. braromapsi xamenpHOW Biarw,
CIIepPMAaTO30MIbl TIEPEIUIBIBAIOT K ApXETrOHUSIM M OIUIOJOTBOPAIOT sHIEkNIeTKy. M3 obpasoBasrieiics
3UTOTHI Pa3- BUBAETCA MOJOA0H cropodut. Monomoil 3apoaplil moTpedIseT NUTaTeIbHbIE BEIECTBA 3
3a- pOCTKA JI0 T€X IO, II0KA Y HEro He CPOPMUPYIOTCSL COOCTBEHHBIE JIUCThS U KOPHH.

JlaboparopHoe n3y4eHue HUKIA Pa3BUTHS NAIOPOTHHKA, TO3BOJISIET HATIAHO Pa3o0paTh
BCE OCHOBHBIE CTaJWU DPa3BUTHS pacTeHus. l[losBisercs BO3MOXKHOCTH BBISIBUTH YEpPTHI MOp- (o-
AQHATOMHUYECKOTO CXOJCTBA C HU3IIMMH PACTCHHUSIMH, a TaKKe ONPElNeNUTh apoMopQo3bl, BIEpPBbIC
MOSIBUBIINECS] y CIIOPOBBIX pacTeHUi. [IpakTHKO-OpHUEHTHPOBAaHHBIN MOAXO0J CHOCO0- CTBYeT Hawbojee
Ka4eCTBEHHOMY pa300py JTaHHOW TeMBbI, IPH MOATOTOBKE K AK3aMEHAIIMOH- HBIM paboTaM.

IIpakTHueckas 4acTb

Lenb paboThl: U3y4UTh pa3BUTHE CIIOPOGUTA U TaMETO(PHTA CIIOPOBBIX PACTECHHIA.

OOopymoBaHre M MaTepuaibl: MPEIMETHBIC CTeKa, MMOKPOBHBIC CTEKJIA, HOYTOYK, OMHO- KYyJISIPHBIHA
MUKPOCKOII, Kamepa, Tpernapar CHOpaHTMd TanopoTHHKA, TNpenapar TMOMEpeYHbId Ccpe3 JHcTa
MArOpPOTHUKA, MPenapaT 3apOCTOK MaopPOTHUKA.

Texuuka 6€3011aCHOCTH:
1. Mepen nauanom paboTsl 0cBOGOAUTE PaboUEe MECTO OT HOCTOPOHHHX IIPEIMETOB.

2. CobnrozaiiTe 0CTOPOKHOCTE MPH PaboTe ¢ MPEIMETHBIMU U TIOKPOBHBIMH CTEKJIAMH BO
n30exKaHue Mope30B.

3. Ipucrymnaiite k paboTe TOJLKO TOT/IA, KOT/Ia YOeIuTeCh B HCIIPaBHOCTH MUKpPOCKoTa. To4- HO
BBITOJIHANTE YKa3aHUs yUUTEIs TP padoTe ¢ HUM B OTHOIICHUU HOPsIIKa AEHCTBUIL.

4. Tlo oxoHYaHHK PabOTHI IPUBEIHUTE B HOPSAIOK pabodee MeCTO.



ITopsok npoBeAeHs SKCIIEPUMEHTA:

Pabota ¢ Mukpomnpenaparamu:

1. Hacrpoiite mukpockon. CTONMK JO/KEH OBITh OIYIIEH, CBET CHOKYCHPOBAaH B OKYJISDE,
nuadparma MoJIHOCTBIO OTKPBITA, YCTAHOBIIEHO Masioe yBenunuenue (4X10).

2. PasmecTuTe MHUKpOIpENapaT Ha MPeIMETHOM CTOJIMKE M MOAHMMHTE €ro 10 KOHLaA. IIpu 3Tom
clIeInTe, YTOOBI MOKPOBHOE CTEKIIO U OOBEKTHB HE CONPHUKOCHYIIHCH.

3. Tnsiast B OKyJISIp, MEUIEHHO C TIOMOIIBIO MAKPOBUHTA OIYCKANTE CTOJNMK [0 MOSBJICHUS YETKOTO
M300paKeHU.

4, PaccmoTtpuTe MUKpompenapar npu 6osbmom yeandenun (10x10), HConb3yst MUKpPO- BUHT ISt
HAcTOWKM pe3kocTH. U3yunte Mopdosorndyeckue OCOOEHHOCTH CTPOEHHUSI CHOPAHIHs MalOpPOTHHKA.
BrimotauTe 3amanue Ne 2 (myakt Nel—4).

5. Tlposemute cmeny mukponpenapata. HeoOX0muMO ONMYCTUTH MPEAMETHBIA CTOJUK, OT- JKaTh
jmankd (QUKCAIMKW NPEAMETHOTO CTEKJIa M aKKypaTHO 3a OOKOBBIE CTOPOHBI CTEKJa H3BATh
MHKpOIIpenapar.

6. Vcranosute cnemyrommii MUKpornpenapar, Ha 6osbmiom yeemuuenuu (10x10) paccmorpu- Te
CTpOEHHE BaiiK ManopoTHUKa. Bemonnure 3aganue Ne2 (myHkT Ne 5—8).

7. YcraHoBuTe Crieylomil MUKponpenapar, Ha Gonbimiom ysenumdenuu (10x10) pacemorpu- Te
CTpOEHME 3apOCTKa NanopoTHUKA. Brimonnute 3ananne Ne3.

8. Cnenaiite omucanue MpoIeccoB, MPOMCXOAAMIMX B CTPYKTYpax MarnopOTHHAKA HA Pa3HBIX CTAIMAX
XKU3HEHHOTO IIUKJIA.

OO6parute BHUMaHwME!

XPpOMOCOMHBINH HA0OP HOKKH, KOJIbLIA CTIOPAHTHsI, TUTALlEHTHl, MHIY3Us U Balil TUIUIOUAHEIH (2n), a
CHOp rarIouIHBIH (1).

[IpencraBieHue pe3ynbTaToOB HAOIIOISHHIH

3ananue 1.

CrenaiiTe COOTBETCTBYIOIIIHE TTOIIIHICH.

O N OO OB W|IN| P




Samanne 2 .

PaccMmoTpuTe Mukpormpenapat CIOpOTOHUS U CIeTaiTe CIeAYIOMNe MOAMMCH: HOXKKa CIIO- PaHTHS,
KOJIBIIO CTIOPAHTHUs, YCThE, CIIOPHI, IIAIEHTa, UHAY3HA, CIOPAHTHH, Baiis.

CriopaHruu narnopoTHUKA

Copyc

1)

2)

3)

4)

5)

6)

7)

8)

Samanne 3 .

PaccMoTtpute MuKpompenapaT 3apOCTOK MaOPOTHUKA U MEKPO(OTOTrpaduio MOJIOAOTO cropoduTa.
Caenaiite cieqyrouue NOAMUCH: CIOCBHILE, PU3OUIBI, apXETOHUH, aHTEPUANH.

3apoCTOK MaropOTHHUKA

Moutonoii criopout

1)

2)

3)

4)

BriBoawl:
1. KakoBa GyHKIMs HHIYy3Ms?

2. JTnst 4ero HeoOXO0AMMO KOJIBIIO CIIOPAHTHs?




3. T'me 06pa3yroTcsi raMeThl y aopOTHUKA?

4, Kak mpOUCXO/IHT MOJIOBOE Pa3MHOKECHHUE Y TTAIOPOTHUKOB?

5. T'ne 06pa3yroTcst Cophbl y MarnopoTHUKA?

6. ['me oOpasyercst 3apO/IbIIl HOBOTO PACTEHHS Y TATIOPOTHUKA?
KoHTponbHbEIE BOIPOCHI:

1. OnpenenuTs XpPOMOCOMHBEIA HabOp 3apOCTKa MANOPOTHUKA?
OTBeT: raronIHeIM (n).

2. Bce npuBeEHHBIE HUKE XapaKTEPUCTUKH, KPOME JIBYX, UCTIONB3YIOT ISl OMMCAHMS K13~ HEHHOTO
[UKJIa nanopotHuka. OmnpenenuTe ABe XapaKTePUCTHKH, «BBIMAIAIONINE» U3 OOIIETO CITHCKA.

1) copychl IPUKPBITH HHIY3UEM

2) U3 cropsl pa3BUBAETCS MPEAPOCTOK (IIPOTOHEMA)

3) copanruu pa3BUBarOTCS Ha Baifax

4) apXeroHuu U aHTEPUIUU PA3BUBAIOTCS HA PA3HBIX raMeTO(GHTAX

5) u3 cnops! pasBuBaeTcs 3apocTok

Otser: 2, 4.

3. VYcraHOBHUTE COOTBETCTBUE MEKIY CTPYKTYPAMHM IANOPOTHUKA M HAOOPOM XPOMOCOM: K KaxIoi

MO3UIIMH, JTAHHOW B TIEPBOM CTOJIOIIE, OI0SPUTE COOTBETCTBYIONIYIO MO3UIUIO M3 BTO- POrO CTOJIOIIA.

CTPYKTVYPEHI ITAIIOPOTHUKA HABOP XPOMOCOM
A) Baiis 1) rarutonaHbIi
B) puzonasl 3apocTka 2) AMIITOUAHBINA

B) knetku kopHeBHIIa

I') knmeTkn apxeroHus

J) ciopa

3amumute TUQPH B TAOIUILY MO COOTBETCTBYIOIIUMH OYKBaMH.

A) B) B) ) )

Jlabopatopnas padota Ne 5

«CpaBHI/ITGHBHaﬂ XapaKTCpUCTHKA OAHOKJICTOUYHBIX OPTaHU3MOB»

Teopernueckue cBeaeHUS
K mpocTreiimm 0THOCATCS OAHOKIIETOYHbIE OPraHU3MBbl. BeTpeyaroTes MpakTHYECKH BO BCEX Cpeax
oOuTaHus: BOAHAs, IOYBSHHAs, OpraHn3MeHHas. PasMepsl Tena MOTYT CHIIBHO BapbH- POBaTh, HanOoJjee
Menkue 0yayT 2—15 mMxm, 6onpimHCTBO OT 50 10 150 MKM, a ecTb HacTOs- I1e «TUraHTb». MHpy30pun
pona Busaria okoso 1,5 MM B MHy, rperapusa Porospora gigantea 1o 1 cM, a pakOBHHBI HOKOTOPBIX
(opamunudep nocrurarot guaMerpa S—6 cm. Kietka npocTeiiero siBiasieTcs caMOCTOSTEIbHBIM
OpPraHu3MOM, KOTOPOMY CBOHCTBEHHBI BCE KU3HEHHbIE (DYHKIIMU: OOMEH BEILIECTB, IBI)KCHHE
pasApakuMOCTb, pa3MHOXKeHue. OfKH U3 KPUTEPUEB, 110 KOTOPOMY KJIaCCH(PUIIMPOBAIH IPOCTEHIINX
ObUI c1I0CO0 MX NepenBIKeHNs. JBIKEHNE OAHOKJIETOYHOTO OPraHUu3Ma OCYILECTBIIIETCS] C IOMOIIBIO
Pa3HBIX OPTaHOUAOB U BEIPOCTOB IIUTOILIA3Mbl. ¥ CapKOJOBBIX JUIA IEPEIBIKEHUS U 3aXBaTa MUIIY IIPU
HEOOXOTUMO- CTH 00pa3yIOTCs JIOXKHOHOKKH — IceBIomoand. OHH MPEACTaBISIIOT cO00i BEIPOCTHI
LUTO- IJIa3Mbl, YKPEIJICHHbIE BOJIOKHAMH IIUTOCKeNeTa. JKryTHKOBBIE IEPEABUTAIOTCS C TOMOIIBIO
OJTHOTO WJIM HECKOJIBKHX JKI'YTHKOB, a UH(Yy30puH — Oxarofaps MHOTOYHCICHHBIM PECHUYKAM.
BaxHeHmmm ycrnoBreM JUIsl )KU3HU MPOCTENUIINX OPraHu3MOB SIBJISIETCSI HAUIMYKE KUAKON cpebl (Boaa,
BJIara MoYBbl, KPOBb, MEXKIIETOUHAS! KUIKOCTh H Ap.). BOJIBIIMHCTBO U3 HUX —



CBOOOJTHO JKUBYIIHE OPTaHU3MBI, XapaKTEPHU3YIOIINECS Pa3IMIHBIMU CIIOCOOaMHU MepeiBIKe- HUsl. Takke
B TNpHUpOJIC BCTPEUAIOTCS M Tapa3sUTUYecKue Tpynmbl. MHOTHE W3 HHX BO30YIUTENH TSKEIBIX
3a0o0jeBaHNi yenoBeka, Hampumep, Plasmodium, BwI3bIBarommii Gome3Hb (Maysipus), yOMBIIAs II0
CPEAHUM OILICHKaM OOJIbILe JIF0AeH, yeM JIro0as Apyras.

Jnst M3ydeHus: MpOCTEUIINX MOXKHO HCIIOJIb30BAaTh TOCTOSHHBIE MHUKpOTIpENaparhl, a TakK- Ke
paccMaTpuBaTh BOJHBIE PAacTBOPhl M3 TPUPONHBIX BOJOEMOB. bnaromapss (uKCHpOBaHHBIM
MHUKpOIpenaparamMm BO3MOKHO pacCMOTPETh BHYTPEHHIOI CTPYKTYPY KJIETOK IIPOCTEHIINX Op- TaHU3MOB,
OJTHAKO BpPEMEHHbIC MUKpPOIIpenapaTbl MOTYT OBITH MPHUIOTOBIICHBI KaK YYCHUKaMH Ha 3aHATHSX, TaK H
YUUTEISIMA TP TOATOTOBKE K 3aHATHUAM. J[I TPUTOTOBIEHHS MHUKpONpena- paTroB € JKUBBIMU
OpraHu3sMaMu yaoOHee BCEro MCIOJIb30BaTh BOAY U3 MIPYIOB WIH O3€p C Op- FTAHUYECKOM B3BECHIO.

IIpakTHueckas 4acTb

Lenb paGoThI: U3yYUTH OCOOEHHOCTH CTPOEHHS U XKHU3HEIeATeIbHOCTH pocTermnx (Protozoa).

Ob6opynoBaHue W MaTepualbl: MpEeIMETHBbIE CTEKIA, MOKPOBHBIE CTEKIA, MpEmapoBalib- Hasl WUIJa,
MUHIIET, MHIETKa, (QUIbTpoBaJbHAS Oymara, MHUKPOCKOI, MHKpoIpenapar WH(Y30pH- s-Tydenbka,
9BIJICHA, MEPHBIN CTaKaH C BOJIOW U3 MPUPOTHOTO BOJOEMA, BaTa.

TexHnuka 6€30MaCHOCTH:

1. Tlepen HauasoM paGoTh 0CBOGOAUTE PabOYee MECTO OT MOCTOPOHHUX MPEIMETOB.

2. CobGmrofaiiTe 0CTOPOKHOCTH MPH paboTe ¢ MPENapoBaIbHBIMK MIJIAMH, PEAMETHBIME
MMOKPOBHBIMH CTEKJIaMHU BO U30€KaHUE YKOJIOB U MIOPE30B.

4. lpucrynaiite K paboTe TOIBKO TOTA, KOTIa yOeIuTeCh B MCIPABHOCTH MUKpockona. Tou- Ho
BBITIONHSATE YKa3aHUs YIUTENA TP paboTe ¢ HUM B OTHOIIEHUH TOPSIIKA JeHCTBUH.

5. IMo okoHYaHuK pabOTHI IPUBEIMTE B HOPSIOK pabouee MECTO.

[Topsimok mpoBeaeHNSs SKCTIEPUMEHTA!

Yacrs 1 .

[IpuroToBieHne BpeMEHHBIX MHKPOIPENapaToB (IIPH pabdoTe ¢ TOTOBBIMH MHUKPOIIpENa- paTaMu
MEPEeXO0IUTE Cpa3y KO BTOPOU 4acTH pabOThI)

1. Ha npeaMeTHOE CTEKJIO HAHECTH KAIUTIO BOJIHOTO PacTBOpa (BOA0OEM, aKBapUyM U JIp.) C HOMOIIBIO
OOBIKHOBEHHOMN MHUITETKH.

2. TloMecTuTe B KaruIo BO/bI HA IIPEIMETHOM CTEKJIE HECKOJILKO BOJIOKOH BaThl, 3aT€M aK- KypaTHO
pactpenenuTh UX 1o Karuie IpenapoBalTbHOM U0 U HAKPHITH TOKPOBHBIM CTEKIIOM.

3. Hactpoiite Mukpockorn. CTOUK J0JKEH ObITh OMyIIEH, CBET C(POKYCUPOBAH B OKYIIAPE,
nuadparma MmoJHOCTRIO OTKPEITA, YCTAaHOBIEHO Manoe yBennderue (4x10).

OO6parure BHUMaHUE!

s mpurotoBieHUs BPEMEHHBIX MHUKPOIIPENApaToOB € IPOCTEHIIMMH, MOXHO HCIOJIb30BaTh HE
TOJBKO BOJy U3 BOJOEMOB, HO M aKBApUYMHYIO BOAY HJIM pa3BecTd B 50 M1 BOAOMPOBOIHON BOJHI 1
CTOJIOBYIO JIOKKY IIBETOYHOT'O TPYHTa (M3 TOPIIKA B KOTOPOM JIaBHO MPOU3PACTAET pac- TeHue). Jlyuire
Cpa3y MPHUTOTOBUTH 5—& MPEJMETHBIX CTEKOJ Ha KOTOPHIE BBl HAHECETE KAIUTH BOJBI, YTOOBI YBEIUIHUTH
IIAaHCHl Ha HAaXOXXJEHHWE MpPOCTeWINnX. BaTHple BOJOKHA HEOOXOMWUMBI IS YMEHBIICHHS CKOPOCTH
NEPEABUKCHUA OPraHU3MOB B KallJI€ BOJBI. Ecom »sT0 He momora- €T, C IIOMOIIIbIO @HHLTpOBaﬂbHOﬁ
OyMaru Hy)KHO YMEHBIIUTH 00BbEM JKUIKOCTH.

Yacrs 2.

Pabota ¢ MukpoITpenapaTaMu

4. Hacrpoiite mukpockon. CTOIMK JI0JDKEH OBITH ONYILEH, CBET CHOKYCUPOBAH B OKYJIAPE,
nuadparma MmoJHOCTRIO OTKPEITA, YCTAaHOBICHO Manioe yBennderue (4x10).

5. Pasmecture Mukponpenapar Ha IpeIMETHOM CTOJIMKE M IIOJHUMUTE €ro 10 KOHIA. Ilpu sToM
CJIEANTE, 9YTOOBI IIOKPOBHOE CTEKJIO U OOBEKTHB HE CONPUKOCHYJIHCH.



6. [nsias B OKyJIsp, MEWIEHHO C MOMOIIBIO MaKPOBUHTA OIYCKANTE CTOJMK JIO MOSBJIEHHS YETKOTO
M300pakKeHNsI.

7. Paccmotpure mukponpenapar. Haliure kieTku npocTeiinmx.

8. PaccmotpuTe CTPYKTYpY KIETOK TpH GonbinoM ysenuuenun (10x10), Hcrnonb3ys MUKpO- BUHT ISt
HACTOWKH PE3KOCTH. 3apUCYHTE CTPOCHHUE IBIJICHBI B COOTBETCTBYIOIIEH s4eiike Ta- Omumbl Ne 1.

9. Iposenure cMeHy MUKponpenapara. HeoOGXOIUMO OIyCTHTh NpPEIMETHBIH CTOIMK, OT- KaTh
jmankd (QUKCAMKM MNPEAMETHOTO CTEKJIa M aKKypaTHO 3a OOKOBBIE CTOPOHBI CTEKJIAa H3BATh
MUKpoTpenapar.

10. Ycranosute cnenyromuii Mukponpenapar (MH(y30pus-Tydeabka), Ha GOJBIIOM YBEIU- YEHHH
(10X10) paccMoTpuTe CTPOCHHE OpraHu3Ma. 3apucyiite HH(Y30pHI0 B COOTBETCTBYIO- IIEH sueiike
Ta0mnsl Ne 1.

11. MposenuTe CpaBHUTENBHBIN aHANM3 CTPOEHHS KJIETOK MPOCTEMIIMX OPTaHU3MOB U 3a- TIOJHHTE
Tabmuiyy Ne3, onupasich Ha pucyHku Ne 1—3.,

[IpencraBnenue pe3ynbTaToB HAOIIOACHHMA
3ananue 1.
1. PaccMoTpeTh MUKpOTpEnapaThl OJHOKIETOYHBIX OPTAaHU3MOB H BBISIBUTH UX CTPYKTYp- HO-
(b yHKIMOHATBHBIE OCOOCHHOCTH. 3aIOTHATH Ta0mmiy Ne 1.
Tabmuma Ne 1

«CTtpoeHne NpoCTENIINX OPTraHU3MOB

PI/ICYHOK MUKpOIIperapara OnucaHue KJIETOUHBIX CTPYKTYp

DBriieHa

Wudy3opus-Tydenpka




Hcnonb3ys MaTepuanbl yaeOHHKA U TEOPETUIECKYIO YacTh IaHHOH paboThl 3anoiaHuTe Tab - auiry Ne

2.

TabGmmura Ne2

«Oco0CeHHOCTH  KU3HEACSITCIILHOCTH — MPOCTEHTITIX) .

IIpocreiiive

®dopwma Tena

Tun uranus

IlepenBuxeHue

Ameb0a 0OBIKHOBEHHAS

OBrieHa 3elicHas

Uudyzopus-tydenpka

3. CpaBHUTE OJHOKJIETOYHBIX OPTaHU3MOB 10 pucyHKaM Nel —3 (Hasmuue Wik OTCYTCTBHE NPU3HAKa

0003HaYbTE 3HAKOM + HIIM ) M 3aIOTHUTE Ta0amIry Ne3

Puc.1. Ameba

Puc. 2. OBriena

Puc. 3. Undyzopus

Tabmnuma Ne3

«CpaBHHTENbHAS XapaKTEPUCTUKA OJHOKJIETOYHBIX) .

HpI/I3HaKI/I IJI CpaBHCHUSA

Opraau3mbl

Ame0a 00BIKHO-
BEHHAas

DBIIIEHA 3€eJIeHast

Undyzopus -tydenpka

Knerounast MmemOpana

[uTomnazma

Snpo

[InmeBapurenbHas Bakyoib

COKp ATUTCJ/IbHAs BAKYOJIb

[Tnmactuabl

CBETOUYBCTBUTEINBHBIN IT1a30K
(cturma)

OpFaHCHJILI JBYKCHUA

BriBoanr:

1.Uto 00111ero y oIHOKJICTOYHBIX )KUBOTHBIX? 2.YeMm

OHH OTJINYAIOTCS U3ydaeMble OOBEKThI?
3.Kakue CyIecTByIOT OpraHeIbl TIEPEABIKCHUS Y MPOCTEHIIHX ?



4. C nOMOIIBIO Yero OCYIIECTBISICTCS OCMOPETYJIALUS Y TPOCTSHIINX ?
5. Kak pa3nuuarorcs ucciaeayemsl € 00bEKTHI 110 THUITYy THTaHUS?
KoHnTponbHbIE BOTIPOCHI:

1. Kakue 4epthl cTpoeHust MHQY30pHU-TY(DENBKU CBUIETENLCTBYIOT 00 yCIOKHEHUN CTPOE- HUS
JTAHHOTO OpPTaHW3Ma TI0 CPABHEHUIO C IPYTHMH W3y4aeMbIMU OpTaHU3MaMu?

OTBeT: sIepHBI Tyannu3M, HECKOIBKO COKPATUTENbHBIX BaKyoJIeH, TPUXOIMCTHI (KaK 3J1e- MEHT
OXOTBHI WJIH 3aIHTHI), TOPOLIHILIA.

2. TlepenBmwkenre aMEOBI OCYIIECTBIISETCS ¢ TOMOMIBIO:
1. mapanoanii

2. TICeBOIONOIMIA

3. pecuunuek

4, KryTUKOB
OtBer: 2.

3. V3 nmepevncieHHbIX OPraHOUA0B UMEIOTCS Y HH(Y30pUH U OTCYTCTBYIOT y aMeOBbl

1. aapo

2. pecHUYKH

3. TPHXOIHMCTHI

4, 0YKHOHOIIKH

5. numesapurensHas Bakyouns

6. memmkyna

7. mopommuna

OtBer: 2, 3,6, 7.

3. YcTaHOBHUTE COOTBETCTBHME MEXKJLy OPraHU3MaMH M UX XapaKTEPHCTHKOM: K KaXI0M 11031~ UM,
JIAHHOH B TIEPBOM CTOJIOLIE, TOAOEPHUTE COOTBETCTBYIOIIYIO O3UIIMIO U3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTUKA OPT'AHU3MBbI
A) TIacTHIBI 1) OBriena
b) smepusiii gyannsm 2) Undy3zopus

B) pecunuku
I') crurma [1)
KTYTHUKH

3anmummte UGPHI B TAOIHUITY IO COOTBETCTBYIONIMMH OYKBaMH.

A) B) B) I) )
OrtBert:
A) b) B) ) )
1 2 2 1 1

Jlabopatopnas pabota Ne 6

«OcobeHHoCTH BHYTPCHHECTO CTPOCHUSA JOXKACBOTO YCPBI»

TeopeTnueckas 4acThb

CewmeticTBo noxaeBbix yepBeil (Lumbricidae) Bkimtogaer okosio 200 BumOB, OOJIBIIMHCTBO SIBIISIOTCS
oburarenssMu MOYBBL. J{OKIEBBIMU YEPBSAMH IUTAIOTCS MHOTHE JKUBOTHBIC: 3€MJIC- POWKH, KPOTHI,
nATymKd, nTUnbl. Oco00 3HaYMMO OHMOJIOTHYECKOE 3HAYSHHE 0K ICBBIX YepBei



B TI04BOOOpazoBannu. OHM 3ariaThIBAIOT OMABIINE JIUCThS M MOYBY, YCKOpss mpouecc Gop- MupoBaHHs
rymycoBoro cinos. [luimeBaputenbHass cucremMa YCTpO€Ha TakuM o00pa3oM, dYTO crnocoOHa
HEUTPaIM30BbIBATE TYMHHOBBIE KHCJIOTBI, KOTOPBIE 00pa3yloTcsl B pe3yjIbTaTe pasiio- KEHUSI OPTaHHKH,
Onmaronmapsi M3BECTKOBBIM JKele3aM. B cpenHell KWIIKE Ha JOPCAaJbHOM CTO- POHE paclojoXeHa
BHYTPEHHSSI TIPOJIONIbHASL CKJajka — TUQII0307b, KOTOpas 3HAYMTENBHO YBEJIMYMBACT ILIONIA]H
BCACHIBaHHUS MMUTATENHHBIX BEIIECTB B KUIIEYHUKE. CTPYKTYPHOCTH MOY- BBl 3HAYUTENHLHO YITy4IIAeTCs
MocJIe TOTro, Kak OHa OyleT MpoIyIleHa Yepe3 KUILICUHUK YepBsl.

B pamkax u3y4yeHHs! MOMEPEYHOTO cpe3a JI0KAEBOTO YEpBsi HHTEPECHO MPOBECTH CPABHU- TENBHBIX
aHaJM3 JaHHOTO MHUKpOIIPEnapaTa ¢ MONePEeYHbIM CPE30M IUIOCKOT0 YepBsl. DTO M03- BOJSET MPOCIEANTh
MOSIBJICHUE CTPYKTYPHO-()YHKIIMOHAIBHBIX M3MEHEHHUS B IIPOLIECCE 3BOJIIO- LIUH.

IIpaxTHueckas 4acTb

Lens paboThI: H3YYUTHh BHYTPEHHEE PA3BUTHUE JIOKIEBOTO YCPBSI.

O6opynoBaHue W MaTepHAIbl: OUHOKYISPHBIA MUKPOCKOII, MpenapaT MOMepeyHbIil cpe3 T0KICBOTO
4epBsi, IperapaT MONEPEYHbIH IOCKOT0 YepPBs.

TexHuka 6€30MaCHOCTH:

1. Tlepen nauanom paGoTel 0CBOGOAUTE paboyee MECTO OT IIOCTOPOHHHX MPEIAMETOB.

2. CobGnrozaiite 0CTOPOKHOCTE MPH PaboTe ¢ MPEIMETHBIMU U TIOKPOBHBIMH CTEKJIAMH BO
n30exKaHue Mope3o0B.

3. Ilpucrymnaiite kK paboTe TOJIBKO TOTIA, KOTIa YOEIuTeCh B UCIIPABHOCTH MUKpocKomna. Tou- Ho
BBITIOJIHANTE YKa3aHUs yUUTeIs IpH paboTe ¢ HUM B OTHOLIEHUH MOPsAKA AEHCTBUH.

4. Tlo oxoHYaHHK PabOTHI IPUBEIHUTE B HOPSAIOK pabodee MeCTO.

ITopsnok npoBeaeHUs SKCIIEPUMEHTA:

Pabota ¢ MukpomnpenaparamMmu

1. Hactpoiite mukpockorn. CTONMK IOIKEH OBITH OIyINEH, CBET CPOKYCHPOBaH B OKYJIIpE,
mradparma MmoJHOCTRIO OTKPBITA, yCTaHOBIIEHO Maoe yBenndeHue (4X10).

2. PasmecTHTE MHUKpPOIpENapaT Ha MPEIMETHOM CTOJIMKE M MOJAHMMHTE €ro 10 KOHua. Ilpu 3Tom
cienute, 4T00bl HOKPOBHOE CTEKIIO M OOBEKTHB HE COIIPUKOCHYIIUCH.

3. I'nsins B OKyJISp, MEUIEHHO C TIOMOIIbIO MAKPOBUHTA OIYCKAMTE CTOJNMK [0 MOSIBIEHUS YETKOTO
n300paKeHusl.

4. PaccmotpuTe MUKpomnpenapar npu 6osbmoM yseandennu (10x10), HCONb3ysh MUKPO- BHHT JJIs
HACTOWKM PE3KOCTH. M3yunTe aHaTOMHUYEcKHe OCOOCHHOCTH CTPOCHHMS JOKIACBOTO uepBs. BrImonHuTE
3ananue Nel.

5. Tlposenure cmeHy mukponpenapara. HeoGXoaMMo OMyCTUTH TPEIMETHBIA CTONMK, OT- JKaTh
nankd (UKCAlMd TPEAMETHOTO CTEKJIa M aKKypaTHO 3a OOKOBBIE CTOPOHBI CTEKIa H3BATH
MHUKpOIpenapar.

6. Vcranosute cnemyrommii MUKporpenapar, Ha 6osbmom yeemuuenuu (10x10) paccmorpu- Te
CTpOEHHE TNIOCKOTO uepBs. Brimonnute 3aganue Ne 2.

7. Cnenaiire BBIBOIBI HCXOIS M3 TIPOJIENAHHBIX HAOIIOIEHHA.

[IpencraBieHue pe3yIbTaTOB HAOIIOICHHIA
Samanue 1 .
OnpenenuTh aHATOMHYECKUE CTPYKTYPhl BHYTPEHHETO CTPOSHHS T0KICBOTO YCPBSI.
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BriBobI:

1. Kakvie iporpeccHBHBIE YePThI PA3BUTHS XapaKTEPHBI st JOXKIEBOTO YEPBS?

2. Kakue cyIiecTBeHHbIC OTIHYHS HAOIOMAI0TCS MEXK/TY IIOCKMMH U KOJIBYATHIMH YEPBIMH?
3.Kakoe 3nauenue Tudo30s?

4. Kakoe 3Hau€HHUE NaHHBIX YepBeil B mpupoae?
KoHTponbHbEIE BOIIPOCHI:

1. Kakas cucteMa BIIEPBBIE TIOSABISETCS Y KOJIBYATHIX YEPBE?
OTBeT: KPOBEHOCHAS!.

2. Bce npuBeIEHHbIE HIKE XapaKTEPUCTHKH, KPOME JIBYX, HCIOIb3YIOTCS I OMHMCAHUS J10- HKIEBOTO
yepBsi. OnpeaenuTe [Ba TEPMUHA, «BBIMAIAIONINX» U3 OOIIETO CIHCKA.

1) repmadpoauTHOE KUBOTHOE

2) ¥MeeT 3aMKHYTYI0 KPOBEHOCHYIO CHCTEMY

3) sBnseTcs mapasuTom

4) Teno pasjeneHo Ha CErMEHTBI

5) umeer cneno 3aMKHyTBIH KUIIEUHHK

OrTBert: 3, 5.

3. VcTaHOBHUTE COOTBETCTBHE MEKTY MPU3HAKAMH M HPEICTABUTENAMMU: K KAKIOH MO3HIIUH, TAHHON
B TIEPBOM CTOJIOIIE, MOOEPUTE COOTBETCTBYIOLLYIO HO3UIIMIO U3 BTOPOTO CTONOLIA.

[TPU3HAKN IMPEACTABUTEJIN
A) nenom 1) mianapus
b) npotonedpumun 2) TOXKIEeBOH YEePBb

B) mostocTs Tena 3amoHeHa MmapeHXuMON
I') 6prommas HepBHas 1emouka /1)
3aHAA KHUIIIKa

3anmumute UQPH B TAOIUILY 1O COOTBETCTBYIOIIMMH OYKBaMH.

A) B) B) ) )

OrtBeT:



A) B) B) I) 1Y)

Templ 715t TPOEKTOB:
1. PerenepaTuBHas CIIOCOOGHOCTH KOJNBYATHIX Y€PBEH HA TIPUMEPE T0MKIEBOTO YEPBSL.
2. BiusiHUE OPraHUYecKUX U MUHEPAIbHBIX yI00PEHHH Ha )KU3HEAEATEILHOCTh YEPBEi.

3. M3MeHeHne KauecTBa IIOYBHI B PE3YIbTATC ACATCIBHOCTU qepBeﬁ, C MPOBCACHUEM BETC-
TAaOMOHHOTI'O OIIbITA.

Jlabopatopnas pabora Ne 7

«MGTOZ[LI HUTOJIOTUYCCKOT'O aHaJIM3a MMOJIOCTU pTa»

Teopernyeckas 4yacTb

BHyTpeHHSS TOBEpXHOCTh MEKH MPEACTABISIET COO0H MHOTOCIOWHBIN IIACT KJIETOK OYK- KaJIBHOTO
SNUTENHA. DTH KIETKH HAXOJATCS Ha PasHBIX CTaausAx MophodyHKINOHATHHON aud- GpepeHIpOBKH —
or Manoau(pepeHIMPOBAaHHBIX MpPEAIIECTBEHHUKOB B 0azanbHOM cjoe (OHM O0ecrneyuBaroT
pEereHepanuo  3MUTENusA) A0  BBICOKOCHEIMATU3UPOBAHHBIX  KJIETOK, KOTO- pble IO  Mepe
TP GEpEeHITMPOBKA CMEIIAIOTCS B MOBEPXHOCTHBIE CIIOW. BoIbIias 9acTh KIETOK MEPTBBIE U UMEIOT
CHIIFHO CTPYKTypHUpOBaHHOE siipo. UacTh M3 HUX HECYT NMpHU3HAKW Oojiee WM MeHee BHIPAKEHHOTO
OpPOTOBEHHS, O YeM CBHIETENHCTBYET Hanmnmdue KeparhHa. COCTOSHHE KIETOK OYKKAIBHOTO STHUTEITHS
OTpa)kaeT XapakTep MPOIECCOB MPOUCXOIAIINX, B POTOBON MO- JIOCTH, a TAK)Ke K B OPraHU3Me B LIEJOM.

CyIecTBYIOT pa3iM4us 10 CTPOCHHUIO KJIIETOK IO MOJIOBOMY MPHU3HAKY, HAPUMEp, y KEH- IUHBI B
KJIETKaXx OYKKalbHOT'O SIUTENHS MOXKHO YBHIETh INOJIOBYI0O X XpOMOCOMY B HMHTep(da3- HOM sipe
(oOBO# XpOMaTHH) — TUIOTHBIM yYacTOK XpOMAaTHHA, MPHUJISKAINA HeTIOCpe/- CTBEHHO K nepudepun
snpa (tenpua bappa). Y MmyxduuH B HOpMe Tenblia bappa oTcyTcTBYIOT. B muTOIIIa3Me JKHBBIX KIETOK
MOYHO TaK¥XE BUJACTH MHOXCECTBO MCJIKUX I'paHyJI — MI/ITOXOHHpI/Iﬁ U MCJIKMX ITy3BIPHBKOB. I/I3yquHe
6yKKaJ]I)HOFO OIUTCIIUA MCIHOJIB3YCTCA B HHUTO-TCHCTUYCCKUX HCCICAOBAHUAX C MCJIbIO BBIABJICHUSA
T€HOMHBIX HapyIICHHUH.

Knerounple w3MeHeHws smuTenus (pa3Mep KIETOK, XapakTep fAlep M [Ip.) YYWUTHIBAIOTCA MPHU
CKPHUHHHTOBOM OIEHKH COCTOSHUSI 370POBBSA, CTpeccax, BpPEOHBIX (PAKTOPOB BHEIIHEH CpEIBI,
COMAaTHYECKOH MaToJIOTHH, OMOJIOTHYECKOTO BO3pacTa YeIOBEKa.

9TO0T MCTO/ ABJIACTCA HECMHBA3UBHBLIM, IIPOCTHIM U y,}106HBIM JJI1 JTUarHOCTUKU COCTOSAHUA OpraHu3Ma
YeNoBeKa.

[IpakTiueckas 9acthb

Lenp paboThl: H3YYNTh MUKPOCKOTIMYECKHE 0COOEHHOCTH OYKKAIBHOTO ATIUTENHS YeJI0- BeKa.

Ob6opynoBaHue W MaTepualbl: MPEIMETHBIE CTEKa, MOKPOBHBIE CTEKNIA, MHIETKa, PacTBOp Hoxa,
¢unpTpoBaNbHAS OymMara, MUKPOCKOII, BaTHBIE MAIOYKH.

TexHuka 6e30MacHOCTH:

1. Tepen nauanom paboTel 0cBOGOIUTE paboUee MECTO OT MOCTOPOHHHX TIPEIMETOB.

2. Cob6mosiaiite 0CTOPOKHOCTH IIPU PaboTE C IPEMETHBIMH M TIOKPOBHBIMHU CTEKJIAMHU BO
n30eXaHue YKOJIOB U ITOPE30B.

3. He HOHYCKaﬁTe nomnaaaHus KpaCuTeJIAd Ha KOXY, I'lada U OACIKAY.

4. Tpucrymnaiite K paboTe TOJIBLKO TOTIA, KO yOeIuTech B MCIIPABHOCTU MUKpOCKoma. Tou- Ho
BBIMOJIHSIMTE YKa3aHUs yUUTEIsl IPH paboTe ¢ HUM B OTHOLIEHUH MOPSAKA AEHCTBUH.
5. TTo okoH4aHuM paGOTHI IPUBEINUTE B MOPSAIOK paboyee MECTO.



[Mopsyiok poBeeHUS SIKCIIEPUMEHTA.:

[IpuroToBneHne MUKpOIIpENAapaToOB

1. Bo3sbMuTe BaTHYI0 TAIOYKy M NPOBEIMTE HECKOJIBKO Pa3 OJHMM KOHIIOM TNAJIOYKH 110 BHY-
TPEHHEH TOBEPXHOCTH WIEKH, CJerKa HaKuMas Ha Manodky. [IpoBecTH HYXHO IO TIOBEPXHOCTH
CIM3UCTOM 000JI0UKH, MEXIYy 3y0amu M mekoid. PekoMeHgyeTcs ciierka HoBOpadynBaTh caMy MajlouKy C
JIETKUM Ha)KUMOM

2. Ha mpeaMeTHOE CTEKI0 HaHeCTH (DParMeHT CIM3M, KOTOPHIH OCTAICS Ha KOHIIE BATHOM MajOYKH.
[Ipy 5TOM Ha KOHYHMKE MAJIOYKH B KarelbKaxX CIIOHbI OKaXYTCS CIYIICHHBbIE KJIETKH DIHUTENHS,
BBICTHJIAIOIIETO TIOJIOCTH PTa.

3. HakphITh 00BEKT MOKPOBHBIM CTEKJIOM M aKKypaTHO J00aBMTh | KaIllio KpacHTels Ha IPaHHILy
MOKPOBHOTO CTEKJIA.

4. Hacrpoiite mukpockon. CTONMK JOJKEH OBITH OINYINEH, CBET CPOKYCHPOBAaH B OKYJApE,
nmuadparma MmoJHOCTBIO OTKPBITA, YCTAHOBIIEHO Matioe yBenuuenue (4X10).

5. Pasmectute MUKponpenapar Ha NPEIMETHOM CTOJIMKE W MOJIHMMHTE €ro 10 KOHUA. IIpu sTOoM
clIeAuTe, YTOOBI IOKPOBHOE CTEKJIO U OOBEKTHUB HE CONPUKOCHYJIIHCH.

6. I'nsnst B OKyJISp, MEUIEHHO C TIOMOIIBbIO MAKPOBUHTA OIYCKANTE CTOJMK [0 MOSBJIEHHUS YETKOTO
M300paKeHNsI.

7. Paccmotpute Mopdooruyeckoe pa3zHooOpasue KIETOK OyKKaJIbHOrO SIUTENUs NPU GOJBLIIOM
yBenmuernn (10X10), ucnonp3ys MUKPOBUHT JUIS HACTOMKH PE3KOCTH. 3apUCyiTe MHUKpompemnapar c
0003HaYeHNEM BCEX BUIUMBIX OPTaHOMIOB KJIETKH MCIOJb3Ysl pUCYHOK Ne3.

8. Cnenaiite onucaHue NPOLECCOB, NPOMCXOMANIMX B KIETKAX B THMIIEPTOHMYECKOM H THIIO-
TOHUYECKOM PacTBOpax.

Obparute BHUMaHue!

B pamMkax 1mkossHOH JlabopaTopHO# paboThl ynoOHee BCEro UCIOIL30BaTh i 3a00pa Ma3Ka BaTHBIC
MaJOYKM WM IUIACTHUKOBBIC JIOKKU Ul pa3MemmBaHusi kode. MoXHO paccMaT- puBaTh OOBEKT 0e3
Jn00aBJICHNsI KPacHUTeNs, HO BU3yalu3alus OyAeT oueHb ciabasi, Tak Kak KJIETKH OyIyT Mpo3payuHble U
cnabo BuauMbie. [103TOMY JIydllle MCIIOJIB30BaTh IUTOJOTHYCCKUN KpacHTelh B BUJE Pa30aBICHHOTO
pactBopa ioja (K 5 MJI BOAHOTO pacTBopa J00aBbTe 2 Kal- JIM pacTBOpa ioja).

Ilepen B3siTHeM oOpa3siia, YENOBEK, yYacTBYHOIIUH B 3abope oOpasiia, MOJDKEH 00s3aTeib- HO
MPOTOJIOCKATH CBOIO POTOBYIO MOJIOCTh KUTISTYEHOH, YUCTON BOJOH.

[Ipencrapienue pe3ynbTaToB HAOMIOACHUI

3amanue 1 .
PaccMOTpeTh KJIeTKU MJIOCKOTO SIMUTEINHS I0JIOCTH PTa YeJI0BEKA U BBIIBUTh UX CTPYKTYp- HO-
(yHKIIMOHAIEHBIE 0COOCHHOCTH. 3aIllOTHUTD TAOIHILY.

W |IN|R

Puc.44. Kitetkn OyKKaIbHOTO DTUTEITHS



BriBoanr:

1. KakoBa pyHKIHMS OYKKaIbHOTO SITUTEIHS?

2. B KakoM MeTo/ie TeHETUKH HCIIOJIb3YeTCsl H3Y4YEHUE KIIETOK MOJIOCTH pTa?

3. Kakue ki1eTouHbie H3MEHEHHS XapaKTePH3YIOT COCTOSIHIE 3I0POBbsi OpraHn3ma’?

4, Ecnu 4yenoBek He Oy/eT NOJIOCKaTh POT YUCTOM BOJIOH Mepe/ B3ATHEM Ma3Ka, Ha 4TO MO- XKET 3TO
MOBJIUATH?

KoHnTponbHbIE BONPOCH:

1. K kakoMy THITy SNIMTETMATEHON TKAHN OTHOCUTCS OYKKaIIbHBIN SIUTEHi? a)

TUTOCKUH;

0) MHOT'OCJIOWHBIN OPOTOBEBAOIUI; B)

MepLaTebHBbI;

T') MHOTOCJIOWHBIA HEOPOTOBEBAOIIIUH.

OtserT: T.

2. B KakMX CIIOSIX SIMTENMS BHYTPEHHEN IOBEPXHOCTH LIEKH, KIETKU Haubosee muddepen-
LUPOBaHbI?

a) HapyXbIi; 0)

CpEeHUN;

B) BHYTpPEHHHUI;

I) PaBHOMEPHO.

OrtgerT: a.

3. Kakoe BaxxHOE CBOIMCTBO SMUTENINANBHOM TKaHH 00ECIIEYUBAIOT KJIETKM BHYTPEHHETO CI05?

OTBeT: perenepanus.

Jlabopatopnas pabota Ne 8

«Habmonenue (a3 MuTo3a B KJIETKaX PACTCHHIA»

TeopeTnueckas yactb

MHTO3 CITy’)KUT MEXaHU3MOM pPa3MHOKCHHUS, TPH KOTOPOM BO3HHKAET HMOTOMCTBO, T€HETHYE- CKU
WACHTHYHOE poauTensiM. Kak mpaBmiio, MUTO3 SIBISIETCS. OCHOBOM Oecrojioro pasMHoxke- Hus. OIHaKo
cllelyeT TMOMHHUTb, YTO Y PAacTCHUH MOJOBbIE KIETKH Ha rameTo(uTe Takke BO3ZHH- KAlOT MHTO30M.
JlaGopaTropHOe M3ydeHHWE MHUTO3a TMO3BOJISAET HaOMIONATh MOBEACHHE XPOMOCOM BO BpeMs ero (as u
rIIy0ke MOHITH OMOJIOTHYECKOE 3HAYSHNE STOTO BU/IA ICTEHHS KIETOK:

B xireTkax BBICIINX pacTEHHI OTCYTCTBYIOT IIEHTPHOJIH, TIO3TOMY B HUX BHIHBI TOJIBKO XPO- MOCOMBEL.
B knerke B cocTrostHUM HMHTEp(a3bl XOPOIIO Pa3IHIMMO SIpPO, SAPHIIKO, T'paHyJIbl XpoMmaTHHa. B
npodasze BHIHBI XPOMOCOMBI, 00pa3yrollre IUIOTHBIN, a 3aTeM pPBIXJbIH KiIyOok (B mo3mgHeid dase). B
MeTadaze XpPOMOCOMBI pAaclojOoKeHbl B IUIOCKOCTH JKBaropa KieTkd. B anadaze mnpoumcxoaut
OTLICTUIEHHE XPOMAaTHI APYT OT Ipyra M pPacXoXkIeHHE MX K MOJI0caM, B pe3yibTaTe 4Yero B KIIETKE
BUAHBI B TPYMIBI JOYEPHUX XPOMOCOM, MMEIOIIUX BUJ 3Be3lbl. Tenodasza npoiomkaercs: 10 MOJTHON
PEKOHCTPYKIUH sipa. Y 100Hee HaOMoaaTh paHHIOn Te- Jodasy. LluToknHes ydme paccMaTpuBaTh Ha
CIeUANIbHBIX Tpenaparax. HeoOXoMuMo oTMe- THTh, YTO B PaCTUTENHHBIX KieTkax (opmupyercs He
MepeTshKKa [UTOIIa3MBl, a TEePeropojka, KOTopas BO3HHMKAaeT 3a CYET OCTAaTKOB HUTEH BepeTeHa
(pparmoriacta), OT LeHTpa K epUde- PUU KICTKH

s n3yyeHnss MUTO3a MOKHO HCIIOJIB30BaTh MOCTOSIHHBIE MUKponpenapatsl. K coxxaie- HUIO, OHU
UMEIOTCS HE BO BCEX MIKOJIAX, OJHAKO MHKPOIPENapaTrhl JIETKO MOTYT OBITh NPHUIO- TOBJICHBI Kak
YYCHHUKAMH Ha 3aHATUSAX, TaK M YYUTEISIMU NIPH MOJATOTOBKE K 3aHATHAM. B mep- BoM cirydae mydmre
BCEr0 TOTOBUTH BPEMEHHBIE IPETIapaThl, BO BTOPOM — MOCTOSTHHBIC. J{71s



MPUTOTOBJICHUS] MHUKDPOTPENapaToB U3 PACTUTEIBHBIX OOBEKTOB YAOOHBI KOPEIIKH JyKa pemnya- TOTro

(Allium cepa), ropoxa moceBHoro (Pisum sativum), 6060 koHckux (Vicia faba) u BHmoB (acoim,

Hanpumep, Gaconn o0bikHOBeHHOH (Phaseolus vulgaris). [{ns 3Toro HyxHO TIpopa- CTUTh JTYKOBHITY WA

ceMeHa OOOOBBIX 110 TOSBICHHS KOPEWIKOB IMHON okomo 1 cm. Ilpuro- ToBieHune mnpenapaTtoB

KEJIaTeNbHO [IPOBOIUTH YTPOM, IOCKOJIBKY B 3TO BpeMsl KJIETKH HanOO- Jiee MUTOTHYECKH AaKTHUBHBI.
IIpakTHyeckas 4yacTb

Lens paGoTHI: U3YYHTH MMOBEICHUE XPOMOCOM BO BpeMsI (a3 MUTO3a.

O6opyoBaHrEe U MaTepUAIIbI: TPEAMETHBIC CTEKa, IPENapoBabHbIC CTEKIIA, IPENapo- BajlbHas MIJIA,
MUHIIET, CIMPTOBKA, CIUYKH, MUICTKA, METUICHOBBIM CUHMM, (UIBTPOBaIbHas Oymara, MHKPOCKOII,
MPOPOIICHHBIC CEMEHA WJIN TYKOBHUIIBI C KOPEIIKAMHU.

TexHuka 6€30MacCHOCTH:

1. Tepen navanom paboTel 0cBOGOAUTE PabOYEE MECTO OT HOCTOPOHHHX IIPEAMETOB.

2. CobnrofaiiTe 0CTOPOKHOCT MPH paboTe ¢ MpenapoBaTbHBIMK UTIIAMH, HPEJAMETHBIMH 1
MOKPOBHBIMH CTEKJIaMHU BO U30€KaHUE YKOJIOB U MIOPE30B.

3. He npomyckaiiTe nonagaHus KpacuTels HAa KOKY, IJ1a3a U OExKIY.

4. Cobmonaiite npasuiaa paboThl CO CIUPTOBKON BO M30€KaHHE 0KOTOB.

5. Ipucrynaiite k paboTe TONBEKO TOrA, KOTAa yOeIuTech B MCIPABHOCTU MUKpOcKorna. Tou- Ho
BBITIOJHANTE YKa3aHUS YIUTENA TP padoTe ¢ HUM B OTHOIICHUH TOPSIIKA JEHCTBUH.

6. Ilo okoHYaHuK pabOTHI MPUBEUTE B HOPSAIOK paboUee MECTO.

[Mopsmok mpoBeneHUs SKCIIEPUMEHTA!

Yacts 1.

[IpuroToBieHne BpPEMEHHBIX MHUKpOIpEmapaToB (mpu paboTe ¢ TOTOBBIMH MHUKPOTIpEIa- paTamu
MEPEXOIUTE CPa3y KO BTOPOU 4acTH pabOThI).

1. OTnenure KOpemok AIMHOM | CM M EpEeHECHTE €ro Ha MPEeMETHOE CTEKIIO.

2. Ha npeMeTHOM CTEKJIE C TIOMOIIBIO MPENapOBATLHOM UIJIbI MM JIE3BHS OT/IENUTE CaMbI KOHYHK
KOpPHSL.

3. HanecuTe Ha KOHYMK KOPHS HECKOJIBKO KaIleJlb METHIIEHOBOTO cMHero. OKpammBanue U GuKcarus
marca 5 — 10 muH.

4. Tlposeaute Manepanuio (pasMsardeHue) TKaHeH, Ul 9€ro Mpenapar Clerka u HeJI0ro moaorpenTe
Ha criupToBKe (He no0 kumsuenus!). [loBropure omepanuio 2 — 3 pasa. Ecnu kpac- ka ucnapurcs, eé
HYXKHO JJOOaBUTH.

5. Hakpoiite oKkpaleHHbIH KOPEIOK MOKPOBHBIM CTEKJIOM W YMEPEHHO CHIIBHO HAJIABUTE OOJBIIMM
MaJIbLIEM JAJIS paclpenesieHus] KIETOK TOHKMM CloeM (MOJKHO PEKOMEHJO0BAaTh 3aTeM ciierka IOKaTaTb
PYUYKy WM KapaHaaml o cTekiy). Ecnu W3 moa cTekia BBICTYHNHT W30BITOK KpAacKd, yJaluTe €ro
¢GuIBTpOBaNBHOM OyMaroi Ui candeTKo.

OO6parure BHUMaHKE!

B mixone MokeT He OBITh MUTOJOTHICCKUX Kpacuteneit. Ux HerpymnHo mpuodpectn. [ermie- Bie Bcero
000IETCS KapMUH, KOTOPBIM TpPOAAéTCS KakK NHIIEBOW KPAcHTEIb, HO JUIS €ro IpH- TOTOBJICHHUS
TpeOyeTcs Kosaba ¢ 0OpaTHBIM XOJOAUIBHUKOB, a TAKXkKe JiesHasi YKCyCHasl KUCIIO- Ta, KOTopasl sBISETCS
npekypcopoM. OpcenH peanu3yeTcsi B TOPrOBI€ KaK LUTOJOTHYECKUH KpacUTENlb M CPABHUTENHBHO
HenemeB. MeTWIeHOBBIH CHHMH IpomaéTcss B amnTeKax Kak aHTHU- CEeNTHK (METHJICHOBAas CHHBKA,
MEIUITMHCKAs CHHBKA) M B 300Mara3nHax Kak CpeICcTBO I 00- pabOTKH BOABI B akBapuymax). OH MOXKET
MPO/IaBaThCsl KaK MOPOIIOK, Kak 1%-Hblll CIUPTOBBIN PacTBOP B CTEKISAHHBIX (uiakoHax odbemom 10-15
M ¥ Kak 1%-HbIil pacTBOp, pa3BeaeHHbIN 25%-HbIM pacTBOPOM TJIIOKO3bI, B ammysax mo 20 uimu 50 mit.
[Mocnenusas ¢opma Ui UMTOJIO- THUECKUX Lesiel He roxutcs! i mpUroTOBIICHWE LUTOJIOTHYECKOTO
KpacuTenss K 5 MJI Hacbl- LICHHOTO CIHPTOBOI'O PacTBOpPa METHJICHOBOTO CHHEro no0aBbTe 195 mu
JUCTUITAPOBAHHOM BOJIBI U XOPOIIIO TIepeMeIIaiTe.



Yacrts 2.
Pabora ¢ MukpomnpenaparamMmu

6. Hacrpoiite Mukpockon. CTOJIHMK I0JKEH OBITh OITYIIEH, CBET COKYCHPOBAH B OKYJISPE,
nradparmMa MOJHOCTHIO OTKPHITA, YCTAHOBIEHO Majioe yBenuueHue (4x10).

7. PazMecTuTE MUKPOIPENApaT Ha MPEIMETHOM CTOJIMKE M MOJHUMUTE €ro 10 Konua. [Ipu stom
crenute, 4T00bI TOKPOBHOE CTEKIIO M OOBEKTHB HE CONIPUKOCHYIIUCH.

8. I'nansg B okyJsp, MEIICHHO C OMOMIBIO MAKPOBUHTA OIMYCKANTe CTOJMK JI0 TIOSBJICHHUS YETKOTO
M300paKeHusI.

9. PaccmoTtpute mukponpenapar. Haiiiute sapa KIETOK ¢ pa3iMYHbIME CTaIMSIMU MUTO34.

10. PaccmoTpurte siapa kiaeTok npu 6ombimom ysenndennu (10x10), HCTonb3ys MUKPOBUHT JIs
HACTOWKH PE3KOCTH. 3apUCYHTE KJIETKH B COOTBETCTBYIOIIMX SUCHKAX TaOUIIbI.

11. IMoacuuraiite Yncaa XpOMOCOM Ha MeTa(asHbIX IIIACTHHKAX. YKAKHUTE B TAOIMIIE YUCIIO
XPOMOCOM B AMIUIONHOM Habope.

12. Cpenaiite onucanue poLECCOB, TPOMCXOAAIIMX B KIETKAX B pasHble (hazbl MUTOTHYE- CKOTO
JeTICHHUS.

OO6parure BHUMaHKE!

Yucmo XpoMOoCcoM B TUIDIOUIHOM Ha0ope y JyKa pernyaToro COCTaBiseT 16, ropoxa rmo- CeBHOTO —

14, 60008 xoHCKHX — 12, hacosiu OOBIKHOBEHHOH — 22.

[IpencraBnenue pe3ynbTaToOB HAOIIOJCHHHA
Sananue 1 .
PaccMoTpers MuKpompenapar M IMOCTapaThCsl ONPEACIUTh KICTKM Ha Pa3HBIX CTAaIUAX MHUTO-
TUYECKOro IukiIa. OpUEeHTHPYHUTECHh MPHU ONpeesicHuH (a3bl Ha TEOPETHUYSCKUI MaTepuail u3y- 4aeMoit
TeMbI U u300pakeHus B Tadymie Nel,

Tabmuia Nel
«®a3sl MUTO3a) .

®daza MuTO3a Pucynok [Ipouiecchl, TPOUCXOSAINE B KIETKE

IIpodaza

=

areroasen o s aten wew




®daza muTO3a Pucynox IIporeccrl, MPOUCXOAIINE B KIETKE

Amnagas

Prona s tmn  ratme i

Yucao XpOMOCOM B JUILTIOUIHOM Ha60pe

BrIBOOEL:

CdopmynupyiiTe BEIBOABI IO BOIPOCAM.

1. Kakue (ha3bl MUTO3a yIa10Ch HAOIIOIATh?

2. Tlo kKakoMy IJIaBHOMY MPHU3HAKY yIall0Ch PaCMo3HaTh (hazbl MUTO3a?

3. CKOIbKO XpOMOCOM B IMILIOMIHOM HabOpe y MCCIIE0BAHHOTO OpraHu3Ma’

KoHTponbHbIE BONPOCH :

1. O6a okymapa GUHOKYJIAPHOTO MUKPOCKONA JA0T yBenudeHue 10X, 00BbEKTUB MMEET yBe- TMICHUE
4x. OOBEKT Ha 3TOM MHUKPOCKOIIE MOKHO PACCMOTPETH NPH YBEITMUCHUH:

a) 10x;

0) 20x;

B) 40x;

r) 400x.

Ortser: B.

2. Yucio XpoMocoM B IUILIOUIHOM Habope y jyka perryartoro (Allium cepa) cocrapiser 16.
Bri0epute Tpy BepHBIE YTBEP)KICHNUS, OTHOCAIIMECS K MUTO3Y Y IaHHOTO PacTEHHUS.

a) B mpoaze konmuectBo Mosiekys JJHK B kireTkax cocrasmsier 32;

0) B MeTadaze KOMUIECTBO OJHOXPOMATHIAHBIX XPOMOCOM COCTaBiIseT 16; B) B

aHaja3ze KOJMIEeCTBO XPOMOCOM COCTaBIIsIET 16;

T) B aHaga3ze KOJIMYECTBO XPOMOCOM COCTaBIIsIeT 32;

1) BO BpeMsI IUTOKMHE3a 00pa3yeTcsl MepeTsHKKa MEXIY T0UYEPHUMHU KIETKaMH; €) BO

BpeMs LIUTOKHHE3a 00pa3yeTcst IEperopoaka Mexay JoUepHUMH kieTkamu. OTBeTHI: a, T,

e.

3. Yucno XpoMOCOM B IUILIOMIHOM Habope y 60608 koHckux (Vicia faba) cocrasnster 12. Boibepure
TPH BEpHBIC YTBEPIKICHHS, OTHOCSIIUECS K MUTO3Y Y JAHHOTO PACTEHHSL.

a) B mpoaze KOIMIECTBO XPOMOCOM B KIIETKaX COCTaBISAET 24;

0) B mpodaze konmuecto mosekyin JJHK B knerkax cocrasiser 24; B) B

Mmetagaze xonumyectBo Moniekyd JJHK cocrasmser 24;



r) B aHadaze KOJMYECTBO JBYXPOMATHUAHBIX XPOMOCOM COCTaBisieT 24; 1) B
KJIETKaX TBUILLEBOTO 3€pHAa KOJMYECTBO XPOMOCOM COCTaBIsieT 6; €) B
KJIETKaX THIYMHOYHOM HHUTH KOJHMYECTBO XpPOMOCOM cocTaBiseT 12.
[IpaBunbHBIE OTBETHL: O, B, €.

JlabopatopHast padoTa Ne 9
KononnansHeie MOHaIHBIE BOIOPOCIH

TeopeTuueckue cBeACHUS

K BOIBBOKCOBBIM MIPpUHAJICKAT MHOTHE KOJOHUAJIBHBIC BOIOPOCIIH. Kononnn BOJIBBOKCO- BBIX
COCTOSIT U3 PA3HOTO YHCIIA KIETOK, KOTOPOE ONpEeeNsieTCs HA PaHHUX CTaJHsIX Pa3BUTHUSI U HE MEHSETCS
70 cIeqyiouel penpoayKTUBHON (a3bl; HOBOOOpa30BaHWS KIETOK B TEYCHWE XM3HH KOJIOHMH He
MPOUCXOANT. Takre KOJOHUH Ha3bIBAIOTCA IICHOOMSIMHU. B 1IeHOOMSX KJIETKH COXPAHSIOT KTYTUKU U BCS
KOJIOHMSI MOXKET JIBUTAThCS OJlaroaps CorflacOBaHHOM padOTe JKI'y- THKOB.

B npecHOBOIHBIX BOJI0OEMaX MOYKHO BCTPETHTD TIOJIBUKHBIE IIEHOOWH BOJOPOCIIEH pa3HBIX POJIOB:

lNoanym (Gonium). IleHoOun 1utacTHHYATHIC, HHOTHA B opMe KBampara, coaepxkar 4,8, 16 nmm 32
KJIETKH, PACTIOJI0XKEHBI B OJIWH CJIOH B BUJIE CIeTKAa N30THYTOT'O IIUTOBUAHOTO IWCKA B OOIIEH IIaCTHHKE
CITU3H.

[Mangopuna (Pandorina). Lleno6uu u3 HebonpLioro yucia kietok 8,16 wmu 32, pacnosioxke- HbI B
KOMOUYKE CITH3H, 00pa3ys SHIEBUIHYIO WU IUTHIICOUIATBHYIO (OpMY.

Bonseokc (Volvox). KomoHHM cOCTOST U3 COTEH M THICSY KJIETOK. B KOJOHUSIX €CTh KPYIHBIE KIETKH
(TommoBBIEC OpraHbl (OOTOHWH U aHTSPUIUHN) ¥ TAPTCHOTOHHINH).

YnobHee Bcero u3ydaTh MOHATHBIX BOJOPOCIEH, WCIONB3YsS KyJIbTYPY BOJBBOKCA, KOJOHHUU
KOTOpOro ©0ojiee CIOXHOTO CTpPOEHHsS. BONBBOKCHI OOMTAIOT B Pa3NWYHBIX MEIKHX MPECHBIX U
He3arpsi3HEHHBIX BOJi0EMax. MaccoBoe pa3MHOKEHHE KOJIOHWH MOTYT BBI3BIBATH I[BETCHHE BO- JIBI.
ColOupaTh MaTepual JIydllle BCEro B Hayaje JieTa B HECKOJbKO MPHUEMOB, YTOOBI cOOpaTh KOJIOHHH Ha
pasHbIX cTanusax pa3BuTus. Kaxxaast KOJOHHUS COCTOUT U3 HECKOJIBKUX COTEH MJIHM THICAY JABY)KTYTHKOBBIX
KIIETOK, PACIOJIOKEHHBIX Ha IOBEPXHOCTH B oAWH ciod. JKryTwkum HampaBineHel Hapyxy. OHH
00ecrieynBalOT TOCTYMAaTeIbHOE M BpallaTelIbHOE MABIDKEHHE B HANpPaBICHWH WCTOYHHKA CBETa
(monoxwurenbHbIN poToTakcuc). Pazmepsr xomonmu ot 0,5 mo 2 MM. BHyTpeHHue dactu 000J0UYeK
KOJIOHHMHM KJICTOK OY€Hb CHWJIBHO PACCIIM3HCHBLI, TaK YTO IIPO- TOIUIACThbl OAJICKO PAa3sJABUHYTHI CJIOAMH
cnu3u. BHemHue cnon 0000YeK YIIIOTHEHBI M CO37a- IOT OOLIYI0 MOBEpXHOCTH (MBOJIOKpYM). Eciu
KOJIOHHIO OKpAacHTh KpacureiaeM (METHJICHOBas CHHB), TO Ha IOBEPXHOCTH HHBOJIOKPYMa MOXKHO
YBUETH TOJHTOHATIBHBIA Y30p, COOTBETCTBY- IOIIMIA TPAHHIIAM COIPHUKACAIONMIUXCA KIETOK, a TaKKe
00HAPYXATH TUIA3MOAECMBI, COSUHSIO- IIIHe MPOTOIUIACTHI CMEKHBIX KJIETOK.

[TpakTuyeckas yactb

Lenp paboThl: M3YYHTh OCOOCHHOCTH CTPOCHHST MOHAIHBIX BOAOpPOCIEH Ha TMpHMepa BOJBBOKCA
(Volvox).

O6opynoBaHne W MaTepHaibl: IPEIMETHbIE CTE€Ka, MOKPOBHBIC CTEKJa, MHUIETKa, (GHIbTpOBAIbHASL
Oymara, MHUKpPOCKOII, MEPHBIH CTakaH C BOAOW W3 MPHUPOTHOTO BOJOEMa C BOJHBOKCAMHW, HA0Op IA
AKCIIEPUMEHTOB 0T MUKPOCKOIIOM.

TexHuka OGe30macHOCTH:
1. Tlepen HauanoM paGoThl OCBOGOANTE pabodee MECTO OT IIOCTOPOHHUX MIPEIMETOB.

2. Tlpucrymnaiite kK paboTe TOJLKO TOT/IA, KOT/Ia YOeIUTeCh B UCIIPABHOCTH MUKpocKomna. Tou- Ho
BBIMOJIHSIMTE YKa3aHUs yUUTEIs TP paboTe ¢ HUM B OTHOIICHUU HOPSIIKa ACHCTBUIL.

3. ITo okoHYaHMU PaGOTHI MPUBEIMUTE B OPAIOK pabouee MeCTO.



[Topsimok BBITOTHEHUST PaOOTHI:

Yacts 1 .

[TpuroToBieHre BpeMEHHBIX MUKPOIIPENapaToB (MpHu padoTe ¢ TOTOBBIMU MUKPOIIpENa- paTaMu
MEPEXOUTE CPa3y KO BTOPOU 4aCcTH pabOTHI)

1. Ha npemMeTHOE CTEKJI0 HAHECTH KAIUTIO BOJHOTO PacTBOPa ¢ KOJIOHUEH (BOIOEM, aKBa- pUyM H
IIp.)TIPH TIOMOTITH OOBIKHOBECHHON TTHUTICTKH.

2. Hactpoiite Muxkpockon. CTOIUK J0JKEH ObITh OIMyIIEH, CBET C(POKYCHPOBAH B OKYJIAPE,
nuadparma MmoJIHOCTBI0 OTKPBITA, YCTAHOBICHO Maloe YBEIMYCHHE

(4 x10). [Inst neranpHOTO pacCMOTpPEHHSI U3y4aeMOoTro 00bekTa HeooxoaumMo yBenmdenue 10 x10 wmu
40 x10.
OO6parure BHUMaHKE!
s mpuroTOBICHNS BPEMEHHBIX MUKPOIPENApaToOB ¢ KOJOHUSIMH BOJIBBOKCA, MOYKHO HC- TIOJIB30BaTh
HE TOJILKO BOJY U3 BOJIOEMOB, HO M aKBapHyMHYIO Boay. st puKcanyy BOJILBOKCa MOXHO HCIIOJIb30BaTh
4% pacTBOp QopmManuHa.

Yacts 2 .
Pabora ¢ MukpomnpenaparamMu

3. Hactpoiite Muxkpockon. CTOIUK J0JKEH ObITH OMYyIIEH, CBET c(hOKYCHPOBAH B OKYJIAPE,
nuadparma MoJIHOCTBIO OTKPBITA, YCTAHOBIICHO Masioe yBenuuenue (4X10).

4. Pa3mecTHTE MHKPOIIPENApAT Ha IIPEIMETHOM CTOJIMKE M IMTOJAHUMUTE €ro 10 KoHua. [Ipu sTom
cleuTe, YTOOBI TOKPOBHOE CTEKIIO U OOBEKTHB HE COIMPUKOCHYIHUCH.

5. I'mans B okynsp, MEIEHHO C TIOMOMIBLK MAKPOBUHTA OIMYCKAMTE CTOJHMK 0 TOSABICHUS YETKOTO
N300 paKeHUS.

6. PaccMoTpuTe MUKpONpenapar.
7. PaccMOTpHTE CTPYKTYPY KIETOK TIpy GosbioM ysenudennn (10X10), ucrons3yst MUKpO- BUHT TS
HACTOWKH PE3KOCTH. 3apUCYHTe CTPOCHUE BOJILBOKCA B COOTBETCTBYIOIIEH siueiike Ta0muibl Nel.
8. Usyuure cTpoeHHE KOJOHMHU BOJIBBOKCA U 3anoaHuTe Tabauiry Ne2, onupasich Ha PUCYHKH
Nel-2.
IIpencrasnenue pe3ynbTaToB HaOIOACHUI
3anganue 1 .

PaccMoTpeTh MUKpoOTIpenapar Wik Karutio BOJIbI C BOJIBBOKCAMHU M BBISIBUTH HX CTPYKTYp- HO-
(yHKIMOHABHBIE OCOOCHHOCTH. 3apHCOBaTh 0OBEKT B CBOOOIHYIO siueiiky Tadmuiy Ne 1.

Ecmu N3y4a€MbI€ BOJOPOCIIU B )KUBOM COCTOSAHHH, TO Ha6J'IIOI[aTL 3a UX JIBHKCHHCM.

Tabmuima Nel
«CTtpoeHre BOTBBOKCAY .

Pucynok Mukponpenapara Uccnenyemsrii 00BeKT




Hatiti 1 paccMoTpeTh Ha mpenapaTte KOJOHUH, B KOTOPBIX 00Pa30BaMCh JOYEPHUE OCOOH.
Ta6muma Ne2
«OCOOCHHOCTH CTPOCHUS KOJIOHHUH BOJILBOKCAY .

IIpu3Haku 115 cpaBHEHMS BosbsBoke

Kierounas memOpana

[uromna3zma

Snpo

HI/II]_IeBapI/ITeJ'IL Has BaKyOJib

CoxparutenbHas Bakyoib

[lmactuael

CBeTouyBCTBUTEIBHBIHN I1a30K (CTUTMA)

Opl"aHCJ’IJ’ILI JABHXXCHUA

BriBobI:

1. 910 006m1ero y 0fHOKIETOYHBIX BOJOpOCIeil u BombBokca? 2.Uem
BOJIBBOKC OTJIMYACTCS OT OJHOKJICTOUHBIX Bogopocieii? 3.3a cuer
4ero BOJIbBOKC JIBUKETCA?

4. C noMomIbI0 Yero oCyIecTBISIETCs MON0KHTENbHBINA (OTOTaKCHC?

5. Kakue 0cOGEHHOCTH CaMOBOCIIPOU3BEICHHS XaPAKTEPHBI IS BOJILBOKCA?
KoHTpoJibHBIE BONPOCHI:

1. CKOJIBKO KTyTHKOB MMEET KaX/1as KIIETKa BOJIbBOKCA:

1.1

2.2

3.3

4,4

Ortser: 2.

2. Kak Ha3hIBalOT COBOKYITHOCTh BCEX CBA3AHHBIX JPYT C APYrOM KIETOK OJHOTO BOILBOKCA?
1. Tkanb

2. KyJbTypa KIETOK

3. KoJoHus

4. map

Ortgert: 3.

3. C IOMOMIBIO KaKUX CTPYKTYP COETUHEHBI CMEKHBIE KIETKH BOJIBLBOKCA APYT € APyrom?
1. mmasmonmecmbl

2. KI'yTHKH

3. HUTH

4. pecuuuek

Ortser: 1.

4. Y10 B mepeBOJIE C JATUHCKOTO A3bIKA 03HAYAET BOJILBOKC?
1. kpyrusrii

2. Karsmmiics

3. JIBIDKYIITUMCS

4. Bomyok

OrtBer: 4.



5. B kaky1o CTOpOHy HanpapJIeHbI )KTYTHKH KJIETOK BOJIbBOKCA?
1. BO BHYTpB KOJNIOHUH

2. Hapy Ky KOJOHUH

3. HapyXy ¥ BHYTpb CTY/IEHHCTOTO KOMKa

4,

PECHUYKH OTCYTCTBYIOT
OrtBeT: 2.

Jlaboparopnas paborta Ne 10

«Bnusaue CpCabl Ha KJIICTKHW KPOBH YCIIOBCKa»

TeopeTnueckas 4yacTb

KpoBp 3TO oOnHa M3 pa3HOBHAHOCTEH COENUHMTENLHOM TKaHW. lIpencraBisier coOOH KIIETKH
HECKOJIBKMX THIIOB B3BEIICHHBIX B IuiazMe. Ha nomo QopMeHHBIX 351eMEHTOB (KJIETKH KpPOBH)
pUXoaUTCs 0K0JI0 45% 00BéMa, a 55% cocraBmser wia3ma. Ilokazarens pH kpoBu Bapbupy- €T OT 7,35
no 7,45. Inasma Ha 90% coctouT U3 Boasl U Ha 10% W3 pa3mUUHBIX PacTBOPEHHBIX BelecTB (OeKH,
MUHepalbHble HOHBI U Jp.). bosbliie Bcero U3 pacTBOPEHHBIX KOMIIOHEHTOB B TJIa3Me€ KPOBH COAEPKHUTCS
HaTpuii-uoHOB. Cpeau (GOPMEHHBIX SJIEMEHTOB JOMUHHUPYIOUIYIO MO3UIMIO MO KOJUYECTBY KIIETOK Ha
eIMHHIlY 00BbeMa 3aHUMAIOT IPUTPOLMTEL. B 1 MM3 KpoBH COIEPKUTCS OKOJIO 5 MITH. SPUTPOLIUTOB.

KoHueHTpauus coneil B maasmMe M KJIETKaX KPOBM BCErZJa NOJDKHA OBITH NIPUMEPHO OJMHAKO- BOH.
OmHUMH 13 BaXHEHIINX COJICH KPOBH SIBJISIOTCS XJIOPUIBL. PacTBOp B KOTOPOM KOHIICH- TPAIUs COJIH
NaCl 0,9% nasbiBaercsi (uznonornyeckuM. [1o3ToMy OOJBIIMHCTBO JIEKAPCTBEH- HBIX MpENaparos,
KOTOpbIE BBOJATCS B KPOBSHOE PYCJIO MPOM3BOISAT C MCIOJIb30BaHUEM (H- 3MOJOTMYECKOTO PAaCTBOPA.
Ecnm Bo3HHMKaeT pa3HOCTh KOHLEHTPALMH, 3TO MPUBOAUT K ocMocy. OcMoc — 370 muddy3ust BoAbI uepes
MOJyTIPOHUIIAEMYI0O MEMOpaHy M3 0O0NacTH MEHbIIeH KOHIEHTpaluH B 00IacTb ¢ OoJbIIeit
KOHIIEHTpaluKed O yCTaHOBJIEHHMsS DPaBHOBecus. SIBI€HHE OCMOCa WIPaeT BaXKHYIO POJIb B IIpoLecce
MOJJIEP>KaHMS IOCTOSIHCTBA BHYTPEHHEH Cpellbl Ha- LIEr0 OpraHu3Ma.

OTKJIOHEHHE OCMOTHYECKOT'0 AaBJICHHUS OT HOPMAJIBHOTO (hPU3HUOJOTUUECKOTO YPOBHS BICUET 3a cOO0M
HapylieHne OOMEHHBIX IPOLECCOB MEXAY KPOBBIO, TKAHEBOH J>KHUAKOCTBIO M KIETKaMH OpraHH3Ma.
CunbHOE OTKJIIOHEHHE MOKET HapyIIUTh CTPYKTYPY U LIEIOCTHOCTh KJIe- TOUHBIX MEMOpaH.

H3meHenne cocraBa Ijia3Mbl KpPOBH NP J0OABICHUU THUIEPTOHHYECKOTO WJIM T'MIIOTOHHYE- CKOTO
pacTBOpOB B JIA0OPATOPHBIX YCIOBUSX, MO3BOJSET OINPENCIUTh CTENEeHb BaYKHOCTH paB- HOBECHS
KOHIIEHTpAaIlUii COJie BO BHYTPEHHEN Cpesie OpraHu3ma.

[IpakTnueckas 4yacTb

Lens paboThI: M3YYNTh OCMOTUYECKUE SABJICHUS B KJIIETKaX KPOBHU YEJIOBEKA.
O6opynoBaHne U MaTepHaibl: MPEIMETHBIE CTEKa, OKPOBHBIE CTEKJa, HOYTOYK, OMHO- KYJISPHBIHA
MHUKPOCKOII, TIpENapar KJIETKH KPOBH YEIIOBEKA..

TexHuka 6€30MacHOCTH:
1. Tepen Havanom paboTel 0cBOGOAUTE PabOYEe MECTO OT HOCTOPOHHHX IIPEAMETOB.

2. CoGnroziaiite 0CTOPOKHOCTH MPH PaboTe ¢ MPEIMETHBIMU U TIOKPOBHBIMH CTEKJIAMH BO
n30exaHre Mope3oB.

3. Ilpucrynaiite k paboTe TOIBLKO TOTMA, KOraa yOeauTech B HCIIPaBHOCTH MuKpockona. Tou- HO
BBITIOJIHSNUTE YKa3aHHsI YIUTEINS TP paboTe ¢ HUM B OTHOIICHUH MOPSIIKA JCHCTBUH.
4. TTo oxoHYaHuK pabOTHI IIPUBEIUTE B HOPSIOK pabodee MECTO.



ITopsinok BeIIOTIHEHUS PabOTHI:

Pabora ¢ MukpomnpenaparamMu

1. Hacrpoiite mukpockorn. CTONMK JOJKEH OBITH OIYIIEH, CBET C(OKYCMPOBaH B OKYJIIPE,
nradparmMa MoJHOCTHIO OTKPBITA, YCTAHOBICHO MaJlOe YBEJIMUECHHUE

(4 x10).

2. PasmecTuTe MHUKpOIIpENapaT Ha IpPEIMETHOM CTOJIMKE W TOJHHMHTE €ro 10 KoHIa. Ilpu sToM
crenute, 4T00bl TOKPOBHOE CTEKIIO U OOBEKTHB HE COMPUKOCHYJIHCE.

3. Tnsas B OKyJISp, MEIEHHO C MOMOIIBIO MAKPOBUHTA OIyCKAHTe CTONMK JIO MOSBJIEHUS YETKOTO
n300paKeHusl.

4. PaccmotpuTe MUKpomnpenapar npu 6osbmoM yseaudennn (10x10), HCIONB3ysh MEKPO- BHHT JJIs
HACTOMKH pe3kocTH. M3ydnTe 0COOEHHOCTH CTPOCHUS KJIETOK KPOBM 4eJoBeKa. BEI- moiHUTE 3amaHue
Nel.

5. Cnenaiite onmcanue mpoIEeccoB, MPOUCXOMSIIUX ¢ KIETKAMH KPOBU B PAacTBOPAX C pa3- JUIHOU
koHueHrpanuen NaCl.

[IpencraBieHue pe3yibTaToB HAOIIOACHUHA

3ananwue 1.

PaccMmotpuTe MHUKponpenapaTr KIETKH KPOBH YelOBeKa. 3apUCYHTe MCCIEAyeMblil OOBEKT B MyCTYIO
saeiiky.  IlpoBeamre cpaBHUTENBHBIH aHamU3 MOPQOJIOTHYECKOH CTPYKTYpHI KJIETOK KPOBH
N300paKeHHBIX Ha pUCyHKaX Ne 2—3, B 3aBUCHMOCTH OT PacTBOpa B KOTOPOM OHH Ha- XOAATCH. .

Puc.1. U3oToHN4YECKNH p-p Puc. 2. 'unepronndeckuii p-p Puc. 3. I'unoronnueckuii p-p

3amanne 2 .
Hcnonb3yst MaTepuaibl KApTUHKH 3aMIOJIHUTE TaHHBIE B TA0NIHUIIE.

N L N 4
N \_“ b, |
GERTE " | S

Nywtmt medium



Bnusnue cpenpl Ha CTPYKTYPY 3pUTPOLIUTA

PactBop Konnenrparus NaCl ®opma IpUTpoLUTa [TpuunHa
I'nnoToHnyeckuii 0,2%
H3oToHNYECKUiA 0,9%
I'mmepTonnyeckuit 2%

Obparute BHUMaHue!

B nanHoii paboTe HEOOXOIMMO MCIIOJIB30BaTh COMMYTCTBYIOUINE BUACO(PPArMEHTHI, KOTOPhIE TOMOTYT
BH3YQJIM3HPOBATh BECH IMPOIECC M3MEHEHHsS (OPMBI KIETOK KPOBU B 3aBUCHMOCTH OT KOHIICHTPAI[UU
HCIIOJIb3YEMBIX PACTBOPOB.

BriBosI:

1. Kakumu cBoiicTBaMu 061anaeT (PU3HONIOIHYECKHI pacTBOp?

2. Kak Bnuster nosbinenue konneatpamuu NaCl B miasme KpoBu Ha 5puTpouTh? 3.00bsIcHUTE

IPOIIECC FeMOoJIN3a MPH MONAAaHUH SPUTPOLUTOB B THIIOTOHUYECKHH pacTBOp?

4. Kak ocMoTHYECKHE ABJICHHS BIUSAIOT HAa OPTaHU3M YEIOBEKa B IIOBCEIHEBHOM KU3HU?

KoHTponbHbIE BOIPOCHI:

1. B kakoM pacTBOpe 0OBEM IPUTPOIIUTA YBETUIMBAETCSL:

a) N30TOHUYECKHIA; 0)

TUIIOTOHUYECKUH; B)

TUIIEPTOHUYECKUIL;

T') PacTBOp HE BIIUSIET.

Ortger: 6.

2. Tlpu kakoii konuentpauu NaCl mporcXoauT cMOPIMBAHUE SPUTPOLIUTOB: a)

0.2%;

6) 0,6%;

B) 0,9%;

r) 2%.

Ortger: T.

3. TToyeMy BO3HHMKAET YyBCTBO XKaxIbl IPU U30BLITOYHOM MOTPEOIEHUH COEHON MUIIN?

OTBeT: NOBBIINIEHHWE KOHIEHTPAlMM COJIEH B IIa3ME€ KPOBH INPUBOAUT K TOMY, 4YTO BOJa W3
MEXTKAaHEBOH JKHUAKOCTH IIOCTYIAaeT B KPOBSHOE PYCJIO. OTO BBI3BIBAET COCTOSIHUE OTEYHOCTU U
HE/OCTaTKa BJIar¥ CO CTOPOHBI KJIETOK.

OKOJIOTMYECKHE NCCIIEAJOBAHUA

Jlaboparopnas padota Ne 1

«Mertonbl n3MepeHus abHoTHIeCKUX (PaKTOPOB OKpyKaromiei cpensl (onpenenenne pH, HUTpaToB
1 XJIOPU/IOB B BOJIE)»

Teopernueckas yacTb

[IpuponHas ¥ muTheBas BOAa COJEPIKUT OTPOMHOE KOJIMYECTBO KOMIIOHEHTOB, HaXOJSAIIUX- CS B
Hu3kux (MeHee 1 %) u ynmerpannskux (menee 0,0000001%) koHIeHTpanuax. B ecTecTBeH- HBIX YCIOBHIX
COCTaB BOJI PETYJHUPYETCA MPUPOJHBIMHU MPOILIECCAMHU, B TO K€ BpeMsl B pe3yJbTa- T€ XO3AWCTBEHHOM
JIESITEIbHOCTH YeJIOBEKA MTPOUCXOANT 3HAYMTEIBHOE M3MEHEHUE COCTaBa MPUPOIHBIX BOJI.

[IpuponHas Bojga HaXOAWTCS B HENPEPHIBHOM B3aUMOJICHCTBUM C OKpyXaromiei cpemoit. OHa

pacTBOpsieT OpraHUYecKWe M HEOpraHWYeCKHWe TPUMECH, COJEpKallhecs B I0YBe, aTMo- cdepe,
pacTUTENbHOCTH U T. 1. Cpelln pacTBOPEHHBIX IpUMeEced B BoJie €CTh Kuciaopoa 02, sB-



JITIOIIMICS HEOOXOIUMBIM JIJIS )KU3HU BCEX MPEICTaBUTENICH BOAHOMN (GayHbl U uiopbl. OIHAKO KHUCIOPOT
— CWIbHBII OKHCIMTEIb, B €ro IMPHUCYTCTBUM 3HAUYUTEIBHO BO3PACTa€T CKOPOCTh KOPPO3HUU
METaJNTMYECKOr0 00OpYAOBaHMS, HAXOAALIETOCs B KOHTAaKTe C MNpuUpoAHoi Bonol. [lostomy ero
coZIep>KaHKe B BOJIC CTPOIO PErJIaMEHTUPYETCS U TIHATENBHO KOHTPOJIUPYETCSI.

N3mepenne pH pu KOHTpoIie KauecTBa NPUPOIHON U MUTHEBOM BOJIBI IPOBOAUTCS MPAK- THYECKU
MmoBceMecTHO. PeanpHas KOHIIEHTpalMs HOHOB BOAOPOJA BBIpAXKAETCSd B €AMHULAX BOJOPOTHOTO
nokaszaresns uwiu pH.

[kana pH uner ot 0 (kpaiiHe BBICOKasi KUCIOTHOCTB), Yepe3 TOUKy 7 (HeHTpasbHas cpe- Aa) 1o
14 (xpaiiHe BBICOKAas OCHOBHOCTb). OTH LU(PpPHl — OTPHUATEIbHBIH AECATHYHBIA JoTa- pupMm
KOHLIEHTPAllM HOHOB BOAOPO/1a, BEIPAKEHHOM B rpaMMax Ha JIUTP.

B touke pH = 7 xonnenTpamus H cocrasmser 10— (0,0000001) r/n, HO Tipu 5TOM KOHIICH- TPAITHS
OH- takas xe.

Hdns Bcero >kMBOro B BOJAC (32 HCKIIOYEHHEM HEKOTOPBIX KHCIOTOYCTOHYMBBIX OaKTepuil)
MHUHUMAJBHO BO3MOXHas BenuuuHa pH = 5; moxnp, umeromuit pH<S,5, cuuraercs kucnor- HeiM. B
OTCYTCTBUE IIOOBIX 3arps3HHTENEH y HOXAEeBOH BOABI OOBIYHO crabokucias peakuus (pH = 5,6),
ITOCKOJIBKY B HEH JIETKO pacTBOPSIETCS YTIIEKUCIBIN ra3 U3 BO3AyXa ¢ 00pa3oBaHU- €M CIa0o0i yroimbHON
KHCJIOTHL. Y TIPECHOBOIHBIX 03€p, pydbeB U MpyAoB pH Bombl 0OBIYHO CO- CTaBisAET 6-7, U OPTaHU3MBI
a/IalITUPOBaHbl IMEHHO K 3TOMY YpOBHIO. B mutheBoit Boge momyc- xaercst pH = 6-9. bonotnas Boxa
ObiBaeT 00BIYHO Kuciast (pH = 4-5) 3a cueT opraHMYEeCcKHX KUCJIOT, a HOpMaJlbHasl, YHCTas BOJAa UMECT
3Ha4YeHue, ONMM3Koe K HeuTpambHOMy (6,5-8,5). IlpunHsato cumrarp, uro 3HaueHue pH ot 5,5 mo 8,5
SIBIIIETCS] ONITUMANTBHBIM JIJIST Pa3BUTHS BOJI- HBIX (hopm xn3HU. Peskoe n3menenne pH B BogoeMe MokeT
MIPUBECTU K PACTBOPEHUIO B BOJIE HEKOTOPBIX COCAMHEHUH W OTPABIEHUIO BOAHBIX OpPraHu3MoOB. Eciu
3HayeHne pH HEOXHIAaHHO CABHMHYJIOCH B KHUCIYI0 WIM IIEIOYHYI0 CTOPOHY, CJelyeT OOpaTHuTh
BHHMMaHHE Ha BO3MOKHBIE TIPOMBIIIIIEHHBIE BBIOPOCHI.

IIpaxTHueckas 4yacTb

Lens paboOTBI: OCBOMTH HEKOTOPBIE METOIBI W3MEPEHHs a0MOTHYECKUX (AKTOPOB OKPY- IKAFOIIEH
cpellbl Ha mpuMepe onpeneneHus pH, X10puaoB U HUTPATOB B BOJE.

Oo6opynoBanue:

1. KomnsroTep .

2. KommbtoTepHbiit uatepdeiic coopa nanusix Releon Lite.

3. Jlatunku pH, UHAMKATOPHBIE IONIOCKH, HUTPAT HOHOB U XJIOPH,] HOHOB.

4. OO6bekT uceIeI0Banys: BOJA BOIONPOBOAHAS, BOJA UX aKBAPUYyMa, BOJA MUTheBas. (B MPOEKTHON
JESITeILHOCTH MOYKHO MCIIOJIb30BaTh U IPYTHe UCTOYHHUKH BOJbI, B3ATOW U3 PEKH, 03epa, 00JI0Ta).

WHCTpyKIWsl K BBITIOJHEHUIO J1Ta00paTOPHOM PabOTHI:
1. Kak pa6oTarh ¢ 1aTYMKaMu CMOTPHTE UHCTPYKIIMIO B METOIMYECKOM PYKOBOJICTBE
K 1a00paTopui .

Omsit 1.
Ompenenenue pH B mpob6ax BoabI
[Tosiocky HMHIMKATOPHONW OyMaru MOMECTHTh B HPOOUPKY, COACPIKAIIYI0 MPUMEPHO 5 cM3
uccienayemoit Bojpl. OKpacKy WHIUKATOPHOW OyMaru CpaBHUThH CO INKAJIOW. AHAJIOTHMYHO 3allyCKaeMm
nporpammy Releon Lite, monkimoyaeM JaTdyuky ¥ MPOBOIUM u3MepeHue pH.

OmnsIt 2.
Omnpenenenne coaep kaHusi XJIOPUIOB B Ipode Bozbl. 3amyckaeM nporpammy Releon Lite,
MOJKJII0OYaeM AaTYUK XJIOPHU HOHOB, H IPOBOIUM M3 U3MEPEHHE BOJBI.



OmeIT 3.
Ompenernenue colep)kKaHusl HUTPATOB B MpoOax BOJBL. 3amyckaeM mporpammy Releon Lite,
IMMOAKIIFOYaEM JaTYUK HUTPAT MOHOB, U IIPOBOJAUM HUCCIICIOBAHNE BOIBbI.

Pe3y.HI)TaTI)I SKCIICPUMEHTOB

Bona pH CL- NO3-

BoponpoBoHas

IIutheBas

AkBapuyMHas

BEIBOIEL:

CpaBauth pH, conmepkanwe HUTpAT, XJOPHUAOB HOHOB B HECKOJBKHX MPoOax BOABI (IUCTHII-
JTUPOBAHHAS, BOJOTIPOBOIHAS, U3 IPUPOTHOTO HCTOTHHKA).

Haiinute B mHTEpHETE A0y CTUMBIC HOPMBI HUTPATOB, XJIOPUAOB U pH U mpoBeeTe cpaB- HEHUE.

KoHTpoJIbHBIE BOTIPOCH:

. Kakumu nokasarensiMu XxapakTepu3yeTcsl KaueCTBO BObI?

. Kax opranuzoBath HaOIOIeHHE 32 COCTOSTHUEM BOJHBIX 00BEKTOB?

. Kak Brusier uaMeHeHue coepikaHus KUCIOPOa Ha OPTaHU3MbI- THAPOOUOHTHI?
OxapaxkTepu3yiTe OCHOBHBIC ICTOYHUKHU 3arPsI3HEHUS BOIBI.

. Ilepeuncnure abnoTHdeckue GakTopsl B BOTHOU cpelie OOUTaHuUs

U~ WN =

JlaGopatopHas padbota Ne 2

«O11eHKa ypoBHsI 3arpsi3HEHMs aTMOC(EpHOT0 BO3IyXa BEIIECTBAMH, MOTAA0IIIMHU B OKPYKAIOIIYIO
cpeny, B pe3yibTaTe paboThl aBTOTPAHCIIOPTAY

Teopernyeckas 4yacTb

ABTOMOOWIILHBIM TPAHCIIOPT OTHOCHTCS K OCHOBHBIM WCTOYHHKAM 3arps3HEHHS OKpYKaro- IIeH
cpenbl. B KpymHBIX TOpoAax Ha JOJIH0 aBTOTPAHCIOPTA MPUXOAUTCS OoJiee MOJIOBUHBI 00BbeMa BPEIHBIX
BEIOpPOCOB B aTMOcdepy. YpOBHHU 3arps3HEHHsT BO3AyXa OKCHIAMHU a30Ta U YIIIepoia, YIIeBOAOPOAaMH
JPYTUMH BpEOHBIMH BEIECTBAaMH Ha OOJBIIMHCTBE aBTOMaru- crpajed B 5—10 pa3 mpesblmaioT
NpeaeabHO IOMyCTUMbIE KOHLIEHTPALHH.

[Ipu cxxuraHum B aBTOTPAHCIIOPTHBIX YCTAHOBKAX TOILIMBA B BO3IYX BHIOPACHIBACTCS C MPO- TyKTaMH
CTOpaHus U CEPHUCTHIN aHTHIPHUI, KOTOPBIHA, COCTUHAACH ¢ aTMOC(HEPHON BIIaroi, 00- pa3yeT CepHUCTYIO
U CCPHYIO KHCJIOTEHI, IOIIaaaroniue, B KOHCYHOM CYE€TC, U B IIOYBY, U B BOAOY. HOI[O6HLI€ arp€CCUBHLBIC
BEIIECTBA OKAa3bIBAIOT CHJIBHOE BpPEIHOE BIMSHUE, MPEXKIE BCErO, HA PACTHTENHLHBIA MHp, YTHETas jeca
Ha Oonpmmx TeppuTopusx. CKalMBasCh B BO3AYXE, OHM YIrpOXKalOT TAaKXKE >KUBOTHOMY MHPY H
YeNOoBeKYy, MHTEHCHBHO Pa3pyIIaloT METAIUTMYECKUE KOHCTPYKITUH, JTAKOKPACOYHBIE TOKPHITHS, OETOHHBIE
Y KaMEHHBIE COOpY’KeHHs. bobIol Bpes HAaHOCHTCS 3AaHUSM, MOCTaM, apXUTEKTYPHBIM MaMSATHUKAM U
JIPYTHM COOPYKECHHUSIM.

Jonst oTpaboTaBIIMX Ta30B aBTOMOOMIICH B 3arps3HECHUN aTMOC(EPHOTO BO3TyXa OOJIBIINX TOPOJIOB
HU3MCHACTCA B 3aBUCUMOCTU OT BpPEMCEHU U IPONOpHHUOHAJIBHA HWHTCHCHUBHOCTHU JABWKC- HHUA
TPaHCIOPTHBIX cpelcTB. MUHUMAaIIbHAsE KOHICHTPALM BPEAHBIX BEIIECTB HAOIIOAETCsl B HOUHBIC YacChl,
KOT/Ia X COZIep KaHHe B BO3JyXe B HECKOJIBKO pa3 MEHbIIE, 4eM JHeM. Makcu- ManbHas KOHIEHTPAIUs
OTMEYaeTcs B 9achl UK. ATMOcQepa yIHIl CaMOOYHNIIIAETCs B pe- 3yJbTare npoBeTpuBanus. llpu ogHOMN
M TOM K€ MHTEHCUBHOCTH JABHXXCHUS OoJbIiiee 3arps3He-



HUE BO3[lyXa OTMEYaeTCs B paiOHAxX, TUIOTHO 3aCTPOSHHBIX BBEICOKUMH 3[aHUSMH, W BJIOJHL J0- POT C
Y3KOU ITPOE3XKEN YaCThIO.

ABTOMOOWJIBHBIX JIBUTATENSAX XUMUYECKas YHEPTHUsS TOIUIMBA MPeoOpa3yeTcsl B TEIUIOBYIO, a 3aTEM B
MexaHndeckyro paboty. Ilporecc BBHICBOOOXKIEHHS XWMHUYECKON SHEPTHH PEalu3yeTcs ITOCPEACTBOM
TOPEHUS, TPU KOTOPOM PEAreHThl DHEPTOHOCUTEIS COSAUHSIOTCS C KHCIOpOaoM. B mpomykTrax
OKHCJIMTEIFHBIX PEAKIMi COAepKATCI: OKCH]I YIJIepOaa, OKCHIBI a30Ta, OKCHILI CEPHI, YTIECBOIOPOIHI,
QIbJICTU/IBI, COCTUHEHHUS CBUHIIA,

B TpaHCOpTHOM MAITMHOCTPOCHWU B TOW WJIM WHOW CTCIICHU HUCIONB3YETCS PTYTh. 3apaxe- HHE
cpenbsl OOWTaHWsSI PTYTHIO IMPEICTABJISAET OOJBINYH) OMACHOCTh. Y CTaHOBIEHO, YTO PTYTh HE TOJBKO
paccTpamBaeT 3/J0pOBbE, HO ¥ HapyllaeT TE€HETHYECKWH ammapar, OKas3blBas OTpHUIa- TEIbHOEe
BO3/IEHICTBHE HA MOCIEAYIOIHE MTOKOJICHHMS.

[To BO3/IEHCTBHIO HA OPraHM3M YEJIOBEKA KOMIIOHEHTBI OTPA0OTABIIMX ra30B MOPa3Ieisi- FOTCS:

1) Ha TokCHUHBIE — OKCHJI yIJIepo/a, OKCH/IbI a30Ta, OKCHIBI CEpbI, YIIIEBOA0POIbI, allbe- THIbL,
COETMHEHHS CBUHIIA;

2) KaHLepOreHHble — GEeH3MUPEH;

3) pasmpaxaromero neiCTBUS — OKCHIBI CEPBI, YTIEBOIOPOIBL.

BrusiHue mepeunciieHHBIX KOMIIOHEHTOB OTPa0OTaHHBIX ra30B Ha OPraHU3M 4YeJOBEKa 3a- BHCUT OT
WX KOHIIEHTpAIMK B aTMOc(hepe U MPOJ0KUTEIILHOCTU ACHCTBUS.

Oxcup yrimepoma TpHW BABIXaHWH TOMAJAaeT B KPOBb M 00pa3yeT KOMIDIEKCHOE COEAMHEHHE C
reMoryioonHoM — KkapOokcuremornobun. Okcua yriiepoja pearupyer ¢ remorjodomaom B 210 pas
ObICTpee, YeM KHCIOPOJ, YTO HPHUBOAWUT K PAa3BUTHIO KHUCIOPOAHON HeMOCTaTOdHOCTH. llpm3nakamu
KHCJIOPOJHOW HEeIOCTaTOYHOCTH sBJsIoTCs Hapymenus B LIHC, mopakeHus IpI- XaTeTbHOW CHCTEMBI,
CHIDKCHHE OCTPOTHI 3pEHUS. YBEIUYCHHBIC CPEAHECYTOUHBIC KOHIIGHTpa- ILHMU OKCHAA Yriepoja
CHOCOOCTBYIOT BO3PACTaHUIO CMEPTHOCTH JIUI] C CEPJICYHO-COCYIUCTHIMU 3a00JICBAHUSMU.

Oxcup yriepoaa B BO3IyXe B 3aBUCUMOCTH OT CTEIIEHU KOHIIEHTPAIMU BBI3BIBAET cllaboe OTpaBlieHUE
yepes 1 u (korneHTparmsa C = 0,05 06.%), motepro co3HaHuUs depe3 HeckoabKko BIoxoB (C =1 006.%).

Bo3spacranue KoHIEHTpamuu OKCHIA YIJIepojJa OMAacHO BO3HMKHOBEHHEM MApHHUKOBOTO 3(- dekra,
KOTOPBIH IPUBOIUT K BO3PACTAHHIO TEMIIEPATYPHI BO3IyXa y TIOBEPXHOCTH 3EMITH.

[yt CcHWXEHUsT BPEIHOTO BO3JICHCTBHS 3THUX BBHIOPOCOB CICAYIONIUE: IEPEXOJ Ha Tra3 WU
HEATHJIUPOBAHHBIN OCH3MH (TOKCHYHOCTH TIPU 3TOM CHIDKaeTcss B 18—22 pasa), NOBBINIEHUE TOTHOTHI
CTOPaHUS 33 CUET aBTOMATHYECKOTO YIPABICHHUS MIPOLIECCOM, CHEIUATIbHBIX CHCTEM U PETYIUPOBOK. JTO
CKa3bpIBaCTCSI W Ha pacxojae OcH3WHA. 3aMeHa KapOIOpaTOPHBIX IBUTATENel, TIEe 3TO BO3MOIKHO,
JTU3ENIbHBIMH, JAIOIIUMU MEHEE BPEIHBIC BRIOPOCHI.

PemieHre BOMpPOCOB MO CO3[aHUIO AJIEKTPOTPAHCIOPTA, B T.4. 10 BEIMYMHE Tpodera ¢ OJi- HOWM
3apsAIKU U CHUKCHUIO BRIOPOCOB OT aKKyMYJISITOPHBIX Oatapeil. [lepeBoj; 00IIeCTBEHHOTO TPaHCIOPTa Ha
ANEKTPUYECKYIO TSTY TaM, e HeT NeuiuTa SHeprun (METpo, TPOJLIeHOYCHI 1 Ip.)

Kpome cxmxeHHOT0 (CKaToro rasa), MHOTHE CIEIHANUCTBl TpeapekaroT Oonbmioe Oymymiee
XKUIKOMY BOAOPOIY, KaK TMPaKTHYECKH HICATHHOMY, C KOJOTHYECKON TOYKH 3pEHHs, MOTOp- HOMY
TormBy. HO CyliecTBYHOT HpoOJieMbl, CBS3aHHbIC KaK CO CBOWCTBAMM CaMOTO BOJIOPOJA, TaK WU €ro
MTPOU3BOJICTBOM.. VICTUHHBIN TIEpeIoM B MUPOBOI TOILTMBHON 0a3e Ha OCHOBE BOJIO- POJia MOXKET OBITh
JOCTUTHYT MyTeM MPUHIIUINAIFHOIO U3MEHEHUs Criocoba ero Mpon3BOICTBA, KOTAAa UCXOJHBIM ChIPheM
CTaHEeT BOJIa, a IEPBUYHBIM UCTOYHUKOM DHEPTHU — COJIHIIE WIJIHM CH- JIa MTaJJafoIIel BOIbI.



[pakTrueckas padora
Ienms paboTel: M3y4uTh SKCHpEcC-METONUKY ONPENSICHHS CTEICHN 3arpsi3HEHUsT aTMO- cepHOTO
BO3TyXa TOKCHYECKIMH BEUIECTBAMH, COJISPKAIIMMHUCS B BHIXJIOMHBIX Ta3ax (Ha MpUMeEpe YrapHOTO rasa)
TOPOJICKOTO aBTOTPAHCIIOPTA.

O6opyoBaHue:

1. Komnsrorep .

2. KomnbroTepHbIii uaTepdeiic coopa nannbix Releon Lite.

3. JlaTuuk ONpeeTeHns yrapHOTO Ta3a.

4, KanbKymsaTop; pyuka; OJIOKHOTBI; CEKyHIOMED; JIMHEHKA.

WHCTpyKIMS 110 BHIMOJHEHHUIO J1AO0OPAaTOPHOI pabOTHI:

Kak paboraTb ¢ TaTYUKaMi CMOTPUTE HHCTPYKIIHIO B METOTUYECKOM PYKOBOJICTBE
K maboparopumu.

1. BoIGpaTh yuacToK aBTOTpAcChl BONM3HM y4eOHOTO 3aBe/IeHns (MECTa KUTEIbCTBA, OT/IbIXA) JTMHOMI
0,5—1 kM, uMeromuii Xopommi 0030p.

2. 3amyckaeM KOMIBIOTEPHBIH nHTEp(deiic coopa nanubix Releon Lite. C MOAKIFOYEHHBIM 1aTYMKOM
yrapHOro rasa.

3. ®ukcupyeM KOHIEHTPALMIO YTapHOTO Ta3a OKOJIO IKOJIBI, IOPOTE, B MIKOJILHOM Cay.

4. AuanoruvHble 3aMephl IOBTOPSAEM YePe3 Yac (MOXKHO CIENAaTh HECKOJIBKO BAPHAHTOB 110 BPEMEHH )

5. Bce nannble 3aH0CHM B TAabnMILy.

IIKOJIa ABOP aopora 1K . cag

CO

CO (uepe3 1 gac)

ITo pesynbpraTaM pabOTHI OIEHUTH OSKOJOTHYECKYIO CHUTYallMI0 Ha JaHHOM YYacTKe JOpOTH H
pa3paboTath MEpPONPHATHS MO YMEHBIICHUIO KOJMYECTBa BBHIOPOCOB M MO 3amure arMocdep- HOTo
BO3/lyXa M YeIIOBEKa OT MX BO3ICHUCTBUSL.

OTBETHUTH TUCEMEHHO Ha KOHTPOJILHEIE BOTIPOCHI.

KonTposbHbIE BONIPOCHI:

1. Kaxue BeliecTBa OTHOCATCS K 3arpSI3HUTENSAM BO3Lyxa?

2. Kakoii BKJ1aJi BHOCHT aBTOTPAHCIIOPT B 3arpsA3HEHHE 00BEKTOB OKPYIKAOIIEH Cpeibl B ropoiax?

3. Kakue npsmble KpUTEPUH OLEHKH COCTOSHUS aTtMoc(ephl Bbl 3HaeTe?

4. Kak 3arpssHeHHE BO3yXa BO3JCHCTBYET Ha KM3HEAEATEILHOCTD PACTUTENBHBIX U K1~ BOTHBIX
OpraHu3MoB?

5. TIpemnoxure KomIuieke Mep, COAEHCTBYIONIMX PEUICHUIO DKOJIOTHYECKHX IIPOOIIEM, CBSI- 3aHHBIX
C aBTOTPAHCIIOPTOM.

JlaGoparophas padorta Ne 3

«DOTOTPONU3M Yy PACTEHUI
TeopeTudeckas 4acTb

B 3aBucMMOCTM OT HCTOYHHMKA pa3gpaXKCHHUsS pa3iuyaroT: (oToTponusm (BIMSHUE CBETa),
TeOTPONU3M (ICHCTBUE CUIIBI TSHKECTH), TUTMOTPOIM3M (ICHCTBHE MEXaHUYECKOTO DPa3JIpaku- Tels),
XeMOTpONH3M (BIMSHAE XUMHUYECKOTO cocTaBa cpenbl). Hanbonee m3ydeHHBIMU U TPU- MEHSIEMBIMH B
1a00paTOPHBIX YCIIOBUSX SBISAIOTCA (POTOTPONMYECKHE W TEOTPONHYECKHE MABH- JKEHUS PACTEHUH.
[IepBble BBI3BIBAIOTCS pa3HOU HHTEHCUBHOCTBIO OCBELICHMS, a BTOPBIC BO3-



HUKAIOT MOJ JEHCTBUEM CHJIBI TSDKECTH, KOTOpas BCErJa HANpaBi€Ha B OJHY CTOPOHY — K LEHTPY
3emun.

3esieHble pacTeHUs] aKTUBHO HMCTIOJIB3YIOT COTHEUHYIO SHEPTHIO JUIsl CHHTE3a OPTaHUYECKUX BEILECTB.
B nomamaux ycrmoBHsSX MBI HaONIOJaeM CHTYAIlHIO, KOTJAa UCTOYHHK CBETa TOJBKO C OJHON CTOPOHBI
("depe3 OKHO) M BCE pacTEHUS MOBOPAYMBAIOT CBOM JIUCTHS K CBETYy. Ecnm pac- Tenue moBepHyTh Ha 180
TPamycoB, TO YepPEe3 HEKOTOPOE BPEMsI JIUCThSI CHOBA OKAXKYTCS TI0- BEPHYTHIMH K CBETY.

SIBIeHHE TIOJIOKHUTEIILHOTO (bOTOTpOHI/I?:Ma XapaKTepHO JIA 6OJII)HII/IHCTB3 HaA3€MHBIX BE€-
TCTaTUBHBIX OPraHOB, TAaKUX Kak CTeOeNb W JIHCThA. DBHOJOTHYECKUM WCKIIFOUCHUEM SBISIOTCS
HAaCEKOMOSITHbIE pacTeHus. [lapBUH OMNpenenus, YTO JHCTbS POCSAHKHM W MYXOJOBKH COBEp- IIEHHO
HEYYBCTBUTEIHHBI K CBETY MPH JOCTATOYHOM KOJIMYECTBE )KUBOTHON TTHIIIH.

He o0HapyXHBarOT 4yBCTBUTENFHOCTH K CBETY Y PACTUTENBHBIX OPraHOB HE TOJBEpPTraro- IINXCS B
HPUPOJHBIX YCIOBUSAX BO3JEHCTBUIO CBETA, KAK, HAIPUMED, NTOA3EMHBIE KOPHU. B Tex ke ciydasx, koraa
Takas 4YyBCTBHUTEIBHOCTH HMeEETCS (KOpHH TOpYHIlBI), TO (OTOTpONMUYECKAas peaKIusi HOCUT
OTpHULIATENIbHBIN XapakKTep.

[IpakTuyeckas yacTb

Lenp paboThl: M3yYNTH BIMSHUE CBETAa HA Pa3BUTHE PA3HBIX OPraHOB PACTECHUM.
Ob6opynoBaHue M Marepuanbl: BOIHBIH PacTBOp, HOYTOYK, MHUHEpaJbHbIE yNOOPEHHs, HNPOPOCTKH
0eJI0li ropuHrIbl, TaMIla, JATYHK OCBEUIEHHOCTH, EMKOCTH JJISl BOJIBI.

TexHuka 6e30MmacHOCTH:

1. Tlepen HauasoM paGoThl 0CBOOOAUTE PabOUEe MECTO OT MOCTOPOHHUX MPEIMETOB.

2. Tlo oxoHYaHUU PabOTHI PUBENUTE B TOPAIOK pabouee MecTo.

[opsamok BBITIONTHEHNST PAOOTHI:

1. Hoarorosuts naGoparopHOe 0OOPYAOBAHUE IS IPOBEAEHUS OIIbITA.

2. B3arb 6 npopoCcTKOB OeJI0if rOpYMIIbI M TIOMECTUTH UX B BOJHBIA PacTBOp, B KOTOPOM Oy- IyT
COJIEpIKaThCsl BCe HEOOXOAMMBIE I POCTa COJIH.

3. VcranoButs nammy mis 3 poctkos (1 rpynma) Takum 00pa3oM, 4ToObl KOPEHb MOABEprana- cs
BO3JIEHCTBHIO CBETa HapaBHe co crebneM. [t qpyrux pacrenuit (2 rpymnmna) yCTaHOBHTH JIAMITY, YTOOBI
KaXKIbIH MPOPOCTOK OCBEIIAJICS ¢ OJTHOM CTOPOHBI.

4, [IpoBoauTh perucTpaimio JaHHBIX OCBEIIEHHOCTH exenHeBHO yTpoM (8:00-9:00), B 06ex (12:00-
13:00) u mocie ypoxkos (15:00-16:00).

5. Perucrpanuio JaHHBIX IPOBOJMTE IO 15 MUHYT, B TEYEHHE 5 THEH.

6. JlanHbIe 3aMepOB 3aHECTH B TAONHILY.

7. CoXpaHHTh JaHHBIE OMBITA.

O6patute BHUMaHuE!

IIpopocTkr TOPYMIBEI MOKHO HOJYyYWTb, MCIONB3Ys Uil pa3BuTus ceMmsH damku llerpu. Korama
HOSIBSITCSL MOJIOJZION cTe0eNieK H KOPeHb, UX HEOOXO0ANMO IEPEMECTHTh B €MKOCTh C BOJ- HBIM PAaCTBOPOM.
[ToMHMO TOPYHIIEI MOYKHO HCIIOJIB30BaTh MPOPOCTKH OBCA.

BennunHa, u3MepsiemMasi KOJMYECTBOM CBETOBOW DHEPTWH, Majaioliell Ha €AWHUILY TOBEPX- HOCTH
TeJNa 3a O/IHy CEKYHY, Ha3bIBa€TCsl OCBELIEHHOCTBIO M U3MEPSIETCS B JIFOKCaX (JIK).

[Ipencrarnenue pe3ynbTaToOB HAOJIOICHH
3amanue 1.

OHpCI[eHI/ITC KaKne€ U3MCHCHUS B PA3BUTUHU OPraHOB PAaCTCHUA BBI3BAJI CBCT. HaﬁTC Ha3Ba- HUA OTUX
peaK]_[I/Iﬁ PaCTUTCIBHOTO OpraHu3ma.



PaccMmoTpuTte mpopocTok Oetoi ropUHIILI TP OJHOCTOPOHHEM OCBEILICHHH.

3aganue 2.

CpaBHUTENBHOE UCCIIE0BaHNE BIUSHUS OCBEIIEHHOCTH Ha pa3BUTHE PacTEHUH.

O06paboTka 1 aHATIM3 PE3yIIbTATOB:

MaxkcumalibHbIe BEIHYUHBI (DOTOTPOITMUECKOTO M3rHba BEPXYIIKH MPO-
poctka (MO — MakcHMabHOE OTKIOHEHHE)

Bpems OcBemeHHoCTh (JIK — I'pynna I'pynna
(EM) JIFOKC) Nel MO Ne2 MO
Kopenb (Mm) (Mm)
Crebenb Kopenb Crebenb
1
2
3
4
5
BriBoanr:

B pesynbTare uero BO3HUKAIOT (hOTOTPOIHMUYECKUE U3TUOBI Y OPTaHOB PACTCHUMN?

IMouemy npu paBHOMEPHOM OCBEIICHHH MPOPOCTKOB KOPEHB U CTEOEh pacTyT NPsAMO, a MpU
OIHOCTOPOHHEM HAOJII0AI0TCS N3TUOBI OPTaHOB?

Kakue ernie (hakTopbl MOTYT BJIMATH Ha XapaKTep PeakIMyd OPTaHOB?




[lepeueHp TeM y4eOHO-HCCIIEOBATEIHCKOWM U TIPOSKTHOMN EATEIIbHOCTU IIKOJIHHUKOB

Paznen «Pactenus u skosiorus»

Brnusiaue «okuBO» U «MEPTBOI» BOJIBI HA POCT U PA3BUTHUE PACTEHUM.

AnanTarus pacTeHUN K BBICOKAM TEMIIEpaTypam.

buonorus. PazHoBUIHOCTH MOX000pa3HbIX. B

MHUpE JIMIIaHHUKOB

B3anMHoe BnusHUE pacTeHUI

B3anmHble mprcnocoOIeHNs pacTeHUH 1 HACEKOMBIX

BuoBoti coctaB 1 0COOCHHOCTH PacIpOCTPpaHEHUs BOJHBIX PACTEHUH 03epa BumoBoit
COCTaB pPaCTUTENbHOCTU paiioHa.

BuoBoii cocTaB TpaBIHUCTHIX PACTEHUM, TPOU3PACTAIONINX OKOJIO POJHUKOB paioHa. BinusHaue JIyHbl
Ha POCT ¥ pa3BUTHE PACTCHUI

BnusiHue a30THBIX YAOOpPEHUH Ha pOCT M pa3BUTHE pacTeHHd. BiusHue

a30THBIX yI0OpeHuid Ha POpMHUpPOBaHHE 3€JICHON MacChl. Biusiame

aHTHOMOTHKOB Ha BCXOXKECTh M POCT PACTCHUH.

BnusHue runporens Ha CKOPOCTh IPOPACTAHUSI CEMSIH PACTEHUI pa3HOrO BEreTaly- OHHOTO MEPUOJA.
BiisiHMe 3amacHbIX MUTATEIbHBIX BEHIECTB CEMAO0JIEH HA POCT U PA3BUTHE MIPOPOCTKA. BiusiHIEe HOHOB
Pb2+, Cu2+ u H+ Ha pocT 1 pa3BHTHE pacTCHUH.

BivsiHre MarHUTHOM BOJBI HA )KU3HEACSITEIBHOCTh PACTEHUN.

Biusinue MoueBHHBI Ha MPOpacTaHUE CEMSIH U TIOCIIETYIOIIUNA POCT IPOPOCTKOB. Biusinue
MY3BIKHA Ha POCT ¥ Pa3BUTHE PACTCHUI

BrusHre 0CBEIEHHOCTH Ha POCT U pa3BUTHE PACTEHUH.

BrnusiHue nutaTenbHbIX AJIEMEHTOB HAa POCTOBBIE MPOLIECCHl pacTeHni. BinsHue

MOYBBI HA POCT U Pa3BUTUE PACTEHUH.

BimstHEE TTPOTODKUTEIPHOCTH OCBEIICHNS Ha JBIDKEHUE TMCTheB kKuciuibl (Oxalex acetosella).
BiusiHue pa3nuaHbIX OMOCTUMYJISTOPOB HA BCXOXKECTh CaJ0BBIX pacTeHUi. BiusHue
Pa3IUYHBIX BUAOB IMOYB HA Pa3BUTHE PACTCHUI.

BnusHue cBera, Temia v BOABL HA POCT U pa3BUTHE pacTeHUM. Biausiaue

cepeOpsTHO# BOMIBI HA PACTCHHS

BiisiHHE CII0B ¥ My3BIKHM HA POCT U Pa3BUTHE PACTEHUN.

BrusHue coTHeYHOTO CBETa U KaueCTBA MOYBBI HA POCT U Pa3BUTUE PACTECHUM.

BrusiHue comHeYHOTO CBETa Ha mpoiecc POTOCHHTE3a B PACTEHHSIX.

BrusHie TabagHOTO JBIMa HA POCT PACTEHUN.

Boansie pactenust o3epa

BossMmu non 3amuty. Penkue pactenus.

BonmeodHbIe pybaxy U3 KpanuBbl — CKa3Ka WM PeaTbHOCTh? JluKopacTyime

pacTeHus B HAIIeM IMUTAHUH.

Jypman — pacrenue-youina?

3HaueHre MUHEPATHHOTO TUTAHUS IS PACTCHHN.

WzydeHne BUIOBOTO MHOTOOOPa3Msi pACTEHUH MOETO TOCeIKa.

NzydeHne BUIOBOTO pa3HOOOPAa3Hs TPABIHUCTHIX TUKOPACTYIIMX PACTEHUHA MPHIIKOIE- HOTO
y4acTka.

N3yuenune BIUSTHUS THpaMUT] Ha TIPOPACTaHUE CEMSH, POCT U pa3BUTHE pacTeHui. M3yueHue
BIIMSIHUSL CBETA HA PACTCHUS.



HSyquHe OIATCIIbHOTO BIIUAHUA 3JICKPOMArHUTHOT'O U3TYUCHUA BBICOKOBOJIBTHOM - HUHA
3JIEKTpOIIepeiad Ha KOCTPEIl 0S30CThIN U MBIPEH MOI3yUnH.

Paznen «YenoBek U 3KOJIOTHS

[TumeBapenune

[MumeBapuTenpHast CHCTEMa U COBPEMEHHOE IMMUTAaHUE NIKOJILHUKOB.
[IpowncxoxneHue yemoBeka

CeplieuHO-COCYUCThIE 3200ICBaHMUS

Cepiie ¥ BIMSHUE Ha HETO XUMHUYECKUX mpenapatoB. Ceprie
YeIIOBeKa

Cuamckre OITU3HEIbI

CkereT JenoBeka

CoBepiieHCcTBO uenoBedeckor pyku CoH

YeloBeKa

CpaBHUTENbHAS XapaKTEPUCTHUKA Pa0OTHI Cep/lia YeloBeKa U )KUBOTHBIX MeTosioM DKI'. Ctapenue
YEIIOBEKa M BOBMOXKHOCTh O€CCMEPTHSL.

CTpoeHue 1 CBOMCTBa KOCTEH.

Ctpoenne u QyHKINH KJIETOK

Ctpoenue cepama

Ctpoenue ckenera yenoBeka. Kocru Taitna

KpacHBIX yIIeH.

®dusuka cepaua

XHUMUYECKHE DIIEMEHTHI B OPTaHU3Me YeJI0BEKa.

[Ipo6memMbI COBpEMEHHON YKOJIOTHH. 3a00JIeBaHN I HEMH(EKITMOHHONW MTPUPOIBI, CBS- 3aHHBIE C
BIIUSTHAEM (DaKTOPOB OKPYIKAIOIICH CPEIBI.

[TpobneMbl cOBpeMEHHOM SHIOKPHUHOIOTHHU. 3a00JIeBaHuUs SHIOKPUHHOM cucteMbl. CTpYKTypa 1
PacIpoCTPaHEHHOCTh, PO UIAKTUKA.

Pannonansaoe nutanue. /{uerorepamnusi.

CeCcTpUHCKOH AENI0 B MEAULIMHE.

CoBpeMeHHas! HICTOpYsI MeTUIMHBL. Menuiaa Hamrero pernona. CropT

BBICOKHX ZIOCTI/DKCHI/II‘/‘I 1 €T0 BJIIMAHHEC HA 3TO0POBLE.

Cropt 1 ero BIUSHHUE Ha 3JI0POBHE MOJIOIEKH

DopmMupoBaHHUE 3T0pOBBECOEpPETAIONICH cpeasl B cucTeMe oOpa3oBaHuss. @opMUpPOBaHHE
CHCTEMBI 3HAHUH O 3I0pOBOM 00pa3e KM3HM y OAHOKIacCHUKOB. [lIkoma — ocTpoB
0e3o0macHOCTH

[[Tym u ero BIMsSHUE HA OPTaHU3M YEIIOBEKa.

N3yuenne MeTOHOCHBIX PACTEHUI OKPECTHOCTEM ropoja.



IlepeyeHb TOCTYNMHBIX HCTOYHHUKOB HHpOpPMALUH

B paspene npexacTaBiieH CIIMCOK KHUT U CCBUIOK Ha CailThl, B KOTOPBIX 0ojiee MOAPOOHO OCBAIIECHBI
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00y4JaeMbIM, IPOSIBUBIIMX UHTEPEC K U3y4aEeMO TEME.
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