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BBepgeHue

OcHauleHne obuieobpa3oBaTenbHbIX KO COBPEMEHHBIM aHaNoroBbIM M LndpoBbIM 060-
PYyZOBaHUEM SIBNSIETCS MaTepuanbHoi 6a3oi peanvsaunn ®enepanbHOro rocyaapCTBEHHOMO
obpasoBaTenbHOro CTaHaapTa. 3TO OTKPLIBAET HOBbIE BO3MOXHOCTU B YPOYHOW M BHEYPOUHOW,
BHEK/IACCHON AEATENbHOCTU U SBNSIETCS HEOTLEMNIEMbIM YCNOBUEM (POPMMPOBAHUS BbICOKO-
TEXHONOMMYHOMN Cpefbl WKOMbl, 6€3 KOTOPOW CNOXHO MPEeACTaBUTb HE TONbKO MPodunbHOE
0byyeHue, HO 1 COBpeMeHHbIM 0bpa3oBaTesbHbIN NpoLecc B LenoM. PaspactaeTcs none B3au-
MOAEWCTBUSA YYEHMKA W YUUTENS), KOTOPOE PACMpPOCTPAHAETCS 3a CTEHbI LKOMbI B peasibHbil
W BUPTYanbHbIM coumyM. Mcnonb3oBaHue yyebHOro obopynoBaHUsS CTAHOBUTCS CPEeACTBOM
obecneyeHns 3TOro B3aMMOAEWNCTBMSA, TeM Bonee B yCnoBusix 0byyeHnss NpeamMeTy Ha yriy-
6nEéHHOM ypOBHe, NpeanonaraeMoM npodunmnsaumein odbyyeHus.

B pamkax HaumoHanbHoro npoekta «Obpa3oBaHne» CTano BO3MOXHbLIM OCHALLEHME LIKOS
COBpeMeHHbIM 060pyaoBaHMeM LieHTpa «Touka pocTa». BHeapeHue 3toro obopyaoBaHus nos-
BONISIET KAYECTBEHHO M3MEHMTb mpouecc obyyeHns Guonorun. MosBnseTcs BO3MOXHOCTb KO-
YeCcTBEHHbIX HabMAEHWIA U ONbITOB AN NOSTyYEHUS LOCTOBEPHON MH(OPMaLmKM 0 bronornye-
CKMX npoueccax n obbekTax. Ha 0CHOBE NONyYeHHbIX SKCNepUMEHTaNbHbIX AaHHbIX 0byyaeMble
CMOryT CaMOCTOSITENbHO AeNaTb BbiBOAbl, 06061aTh pe3ynbTaThl, BbiSBNSTb 3aKOHOMEPHOCTH,
4TO Ha HaL B3rnsA, cnocobCTBYET NOBbILIEHMIO MOTUBALMM 06YYEHMS LLKOMbHUKOB.

Bblcokasi cnOXHOCTb paboTbl C coBpeMeHHbIM UndpoBbiM, obecneveHre ero paboto-
CNOCOBHOCTH, HEAOCTAaTOYHOCTb METOANYECKOro obecneyeHns — BCE 3TO 3a4acTyto BCTynaeT
B NPOTMBOPEYME C HEAOCTAaTOYHOCTLIO MH(OPMALIMOHHBIX M MHCTPYMEHTAbHBIX KOMMNETEHLMWI
neparora. PaspelueHne AaHHOro KOHMMKTA BO3MOXHO B NPaKTUYECKON AeSTENIbHOCTY, B Bbl-
MOSIHEHUM AEMOHCTPALMOHHBIX M NabopaTopHbIX paboT, opraHn3aummn n1abopaTopHOro aKcne-
PUMEHTa, B OpraHM3aummn NPOEKTHOM M y4ebHO-UCCneaoBaTeNbCKON AeSTENbHOCTM obyyato-
wmxcs. B npouecce akcnepuMeHTanbHOW paboThbl yyalmecs npuobpeTaloT OnbIT NO3HaHMS
peanbHOCTU, ABMSIIOWMACS BaXXHbIM 3TanoM (OPMUPOBAHUSI Y HUX YOEXAEHWI, KOTOpble,
B CBOIO OYepeab, COCTaBSAOT OCHOBY Hay4YHOr0 MMPOBO33peHus. B To xe BpeMst oTpabaTbiBa-
€TCA MeToAMKa NOCTaHOBKM 3KCNepuMeHTa. VIMeHHO noaToMy npeanaraeMble B AaHHOM NOCo-
6umn ypoku, nabopatopHble 1 NpakTU4Yeckne paboTbl CHabXeHbl METOAUYECKMM KOMMEHTapW -
eM, MaTpuuei ang cobcTBeHHOro NPodeccoHanbHOro Noucka, ANs aganTaumMn MaTepuanos
K YCNOBUSIM KOHKPETHOro 06pa3oBaTefibHOro yupexaeHuns. TeMatuka pacCcMaTpuBaeMblX 3KC-
NEPUMEHTOB, KONMYECTBEHHbIX OMbITOB, COOTBETCTBYET CTPYKTYPE NpUMEpHON 06pa3oBaTe/ib-
HOM MporpamMMbl Mo 6uonorumn, coaepxaHuio GeaepanbHOro rocyaapCTBEHHOro obpas3oBa-
TenbHoro ctaHaapTa (®roC) ocHoBHOro 0buwero obpasoBaHus.

[MocTaBnsieMble B LUKOSbI COBPEMEHHbIE CPeACTBa 0byuyeHus, B paMKax npoekTa LeHTpa
«To4ka poCTa», coAepxaT Kak yxxe u3BecTHoe 0bopyaoBaHue, Tak U NPUHLMNNANBHO HOBOE.
Mpexae Bcero, 310 UMdposble nabopatopumn ¢ Habopamn AaTUMKOB, NO3BOMSIIOLMNE MPOBO-
AWNTb M3MEpEeHUst (DU3NYECKMX, XUMUYECKUX, (DU3MONOrMYECKMX MapaMeTPOB OKpYXKatoLlei
cpeabl M opraHn3MoB. B ocHOBY 06pa3oBaTesibHOWM NporpamMMbl 3a/I0)KEHO NPUMEHEHME Lnd-
POBbIX NlabopaTopuii. PaccMOTpeHHble B MOCOBMM OMbITbl MPOLLN LIMPOKYIO anpobauutio.
MHOroneTHsI NPaKTKa MCNOb30BaHMS LMGPOBLIX TabopaTopuii 1 MUKPOCKOMUYECKON TeX-
HWUKW B LUKOSE NOKa3asa, YTo COBPEMEHHbIe TEXHUYECKNe CpeacTBa 0byyeHns HOBOro nokose-
HUS NO3BONAOT JOOUTHCS BbICOKOrO YPOBHS YCBOEHMS 3HAHMIA, (POPMMPOBAHMS NPaKTUYECKMX
HaBbIKOB OGMONOrMYECKMX WCCNEeAOBaHMM, YCTOMYMBOrO pOCTa MO3HABATENbHOrO MHTepeca
LUKOMBbHWUKOB W, KaK CNeACTBME BbICOKOTO YPOBHS Y4EOHON MOTUBALIMM.

Hacrosiwee nocobue npussaHO NOMOYb Nejaroram B peanun3aumm obpasoBaTesibHbIX Npo-
rpamMM 06LIero 1 AoNONHUTENbHOrO 06pa3oBaHus, B pa3peLleHn BO3HUKAOWMX TPYAHOCTEN
npu paboTe ¢ 06opyaoBaHWEM LeHTpa «To4YKa pocTa».

4 B cooepxaHue




BEMONOrns TOUKA !'POCTA

Llenb n 3apaumn

¢ peanu3aums OCHOBHbIX 06weobpa3oBaTenbHbIX NporpaMM Mo y4ebHbIM npeaMeTam
€CTECTBEHHO-HAY4YHOW HanpaBNEHHOCTM, B TOM YWC/IE B paMKaX BHEYPOYHOM AESTENbHO-
CTu obyyarowmnxcs;

¢ paspaboTka M peannsauunsi pa3HOYPOBHEBLIX AOMOHUTENbHbIX 06Le0bpasoBaTesbHbIX
MporpamMM €CTECTBEHHO-HAYYHON HAmNpaB/IEHHOCTM, @ TaKXe MHbIX NPOrpaMM, B TOM YuC-
ne B KaHUKYNAPHbIN nepuog;

* BOBJIEYEHME YYALUMXCA U Mefarornyecknx paboTHUMKOB B MPOEKTHYIO AeATEeNbHOCTb;

* OpraHu3aums BHey4ebHOW AesTENbHOCTM B KaHWKYNSPHBLIM nepuoa, pa3paboTka u peanu-
3aUMs COOTBETCTBYIOWMX 06pa3oBaTesibHbIX MPOrpamMM, B TOM YMC/E ANist larepeu, opra-
HM30BaHHbIX 06pa30BaTENbHbIMIU OPraHN3aLMAMUN B KAHUKYNSIPHbIA NEPUOA;

* oBblLLEeHWe NpodheCccMoHanbHOr0 MacTepcTBa neaarornyeckmx paboTHUKOB LEHTpa, pe-
anM3YIoLMNX OCHOBHbIE ¥ JOMONHUTENbHbIE 06 eobpa3oBaTesibHble MPOrpaMMbl.

Co3paHue LeHTpa «Toyka pocTa» NpeanonaraeT pas3BuTUe 06pa3oBaTeNbHOM MHPpaCTPyK-
Typbl 06Leobpa3oBaTenbHO OpraHM3aLuum, B TOM YnCie OCHaLLEeHWe obLieobpa3oBaTenbHOM
opraHu3aummn:

* 0bopynoBaHueM, cpeacTBaMun 0byyYeHns U BOCNUTAHUSA ANst U3ydeHus (B TOM YKCe KC-
NepUMEHTaNIbHOro) NpeAMETOB, KypcoB, ANCUMNANH (MoAynen) ecTeCTBEHHO-Hay4YHOM
HanpaBeHHOCTN MpU peanu3aumm OCHOBHbIX 06Lieobpa3oBaTeNibHbIX NPOrpaMM U 4o-
NOSMHUTENbHBIX 06LeobpasoBaTeNibHbIX NPOrpaMM, B TOM yucie Ans pacluMpeHust Co-
AepxaHnsa yuebHbix npeameToB «dusnka», «Xumus», «buonorna»;

+ 0bopynoBaHueM, cpeacTBamMm 0byyeHus U BOCNUTAHUS ANS peanusauuy nporpamMm ao-
NOMHUTENBHOIO 06pa30BaHNs eCTECTBEHHO-HAYYHOW HanpaBieHHOCTEW;

* KOMMbIOTEPHBLIM M MHBIM 060PYAOBAHMEM.

MpodunbHbIA KOMMAEKT 060pyA0BaHMst MOXET BbiTb BbIOpaH AN 061e06pa3oBaTenbHbIX
OpraHM3aumi, UMEKLMX Ha MOMEHT CO3AaHMs LEHTpa «Touyka pocTa» Habop cpeacTs obyue-
HUS M BOCMUTAHMUS, MNOKPbIBAOLLMIA CBOMMM PYHKLMOHANbHBIMM BO3MOXHOCTSIMM 6a30Bble No-
TpebHOCTM NpU U3yyeHnn yuebHblx npeameTos «dusnka», «Xummusa» n «buonorns».

MepeyeHb, MMHUMANbHO HeobxoamMble (PYHKUMOHAMbHbIE U TEXHUYECKMe TpeboBaHus K
MWHUMAsbHOE KOIMYEeCTBO 060pyA0BaHMSI, PaCXOAHbLIX MaTepuanos, CpeacTs 0byyeHuns 1 Boc-
MUTaHWS 419 OCHALLEHUS LEHTPOB «TO4YKa poCTa», ONpeaenstoTcs permoHanbHbIM KOOpANHA-
TOPOM C Y4ETOM NPUMEPHOrO NepeyvHsi 060pyLoBaHNs, pacXOAHbIX MaTepuanos, CpeacTs 0by-
YeHMs U BOCMUTaHUS AN9 co34aHns u obecneveHns @yHKUMOHUPOBaHUS LIeHTpOoB 0bpa3oBa-
HUS ECTeCTBEHHO-HAy4YHOM HamnpaBNEeHHOCTM «Touka pocTa» B 00Lleobpa3oBaTesbHbIX
OpraHu3aumsix, pacnoNioXeHHbIX B CE/IbCKOM MECTHOCTM M ManblX ropogax.

MpodunbHbIA KOMINEKT 060pyA0BaHMS obecneynBaeT 3dhheKTUBHOE AOCTUXEHME 06pa3o-
BaTE/bHbIX PE3YyNbTaToOB 00Yy4YatoOLWMMIUCA MO NPOrpaMMaM eCTECTBEHHO-Hay4YHOW HanpaBneH-
HOCTW, BO3MOXHOCTb YrnybnéHHOMO M3yyYeHns OTAeNbHbIX NPeaAMETOB, B TOM yucne ans ¢op-
MUPOBaHUS M306peTaTenbCKoro, KpeaTMBHOMO, KPUTUYECKOrO MbILWIEHUS, Pa3BUTUS (yHKLMO-
HaNbHOM rPaMOTHOCTW Y 0BYYaIOLIMXCSl, B TOM YNUCNE ECTECTBEHHO-HAYYHOM M MaTEMaTUYECKOMN.

IKCNEPUMEHT SIBNSIETCS UCTOYHMKOM 3HaHWA U KPUTEPUEM MX UCTUHHOCTM B Hayke. KoH-
Lenuuns coBpemMeHHOro obpasoBaHunst NoapasyMeBaeT, YTo B y4eOHOM 3KCNepuMeHTe BeAYLLYIO
PONb IO/MKEH 3aHATb CaMOCTOSITENbHbIN UCCNEA0BATENBCKUIA YYEHUYECKUIA SKCMIEPUMEHT.

CoBpeMeHHble 3KCrnepuMeHTasbHble UCCnefoBaHus no 6uonornu yxe TPyAHO npeacra-
BUTb 6€3 1CMoMb30BaHMS He TONIbKO aHANoroBblX, HO U LMGPOBbLIX M3MepUTENbHbLIX Nprbo-
poB. B ®epepanbHOM rocyaapcteeHHOM obpa3oBatenbHoM ctaHaapte (®rOC) nponwucaHo,
YTO OAHMM M3 YHMBEPCANbHbIX YYEOHbIX AEUCTBUM, NMPUOBPETAEMBIX YYaLMMUCS AOKHO
CTaTb YMEHME «MPOBEAEHUSI OMbITOB, NMPOCTbIX KCNEPUMEHTASIbHBIX UCCNEA0BAHUM, NPAMbIX
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1 KOCBEHHbIX M3MEPEHUIA C UCMONb30BAHUEM aHANOrOBbIX U LMPPOBbLIX U3MEPUTENBHBIX MPU-
6opos».

YuyebHbIi 3KCnepuMeHT no 61Monorumn, NPOBOANMBIN Ha TPaAULMOHHOM 060pyaoBaHuK, He3
npUMeHeHns undpoBbIX N1abopaTopuid, HE MOXET MO3BOMUTL B MOSIHOM MEpe pelumnTb BCe 3aja-
YM B COBPEMEHHOM LLKONE. ITO CBA3AHO C PALOM NPUYMH:

¢ TpaAMUMOHHOE LLUKONbHOE 060pyAOBaHUE M3-3a OrpaHUYeHnst TEXHUYECKNX BO3MOXHO-
CTeN He NO3BONSET NPOBOANTb MHOMME KOJIMYECTBEHHbIE UCCNEL0BaHUS;

o ANWTENBHOCTb NpOBeAEeHWs BMONOrMYeckux MCCneaoBaHMi He BCeraa

* COrnacyercs C AMUTENbHOCTbIO YYebHbIX 3aHATUK;

* BO3MOXHOCTb NMPOBEAEHMS MHOTUX UCCNIEA0BAHMI OrpaHMUYNBaETCS TPe6OBaHMSAMM TEX-
HMKM 6e30nacHoOCTM 1 ap.

LincdpoBas nabopaTopusi NOTHOCTbIO MEHSIET METOAMKY M COAEP)KAHWE SKCMEPUMEHTasb-
HOM AESTENbHOCTM W PELLAET BbllIENEpeUnCeHHble Npobnembl. LLIMPoKMiA CnekTp AaTYMKOB
MO3BOJISIOT Y4YaLLMMCS 3HAKOMUTLCS C MapaMeTpamu BUON0rMYeCcKoro SKCNEPUMEHTA HE TOMb-
KO Ha Ka4yeCTBEHHOM, HO M Ha KOMMYECTBEHHOM ypoBHe. Lindposast nabopatopus no3sonseT
BECTW ANMTENbHbIN SKCMEPUMEHT AaXe B OTCYTCTBMM SKCMEPUMEHTATOPA, @ YacToTa MX uU3Mepe-
HMI HENOABNACTHA Ye/I0BEYECKOMY BOCTPUSITUIO.

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

* B BepbanbHOM: OMMUCbIBATh IKCMEPUMEHT, CO3AaBaTb C/IOBECHYIO MOAENb IKCNEPUMEHTA,

(MKCMpPOBaTb BHUMAHME Ha U3MEPSIEMbIX BEJIMYMHAX, TEPMUHONOTUN;

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

* B rpamyeckoM: CTpOMTb rpadukn Mo TabnmyHbIM AaHHLIM, YTO AAET BO3MOXHOCTb Nepe-
XOAa K BbIABMXXEHMIO TMMOTE3 O XapaKTepe 3aBUCUMOCTM MeXAY BennynHamm (Npu aTom
yumnTeNb NOKa3biBAET NPEMMYLLECTBO B BU3yanun3aLmn 3aBUCUMOCTEN MEXAY BENNYMHA-
MW, HarNsiAHOCTb M MHOrOMEPHOCTb); B BUAE MAaTEMaTUYECKMUX YPaBHEHWI: AaBaTb MaTe-
MaTnyeckoe onuncaHve B3anMOCBA3M BEIMUYNH, MaTeMaTnyeckoe 0606LieHne.

* (opMMpPOBaHME NCCNEA0BATENBCKUX YMEHUM YHALLMXCS, KOTOPbIE BbIPAXAKOTCS B Ceay-
OLLIMX AENCTBUSX:

onpeaeneHve npobnemsl;

MOCTaHOBKa WMCCNeA0BaTENbCKON 3afauu;
MNaHMpPOBaHWe PeLUEHNs 3ajaun;

MOCTPOEHME Mopaenen;

BbIABMXXEHME TUMOTES;

3KCMepyMeHTanbHasi NpoBepKa rmnoTes;

aHanu3 AaHHbIX 3KCMEPUMEHTOB WU HabIOAEHWN;
thopMynmMpoBaHue BbIBOAOB.

MocneaHve rofbl Y yyalmxcst HabnoaaeTcs HU3Kasi MOTUBALUMS U3YYEHNS ECTECTBEH- HO-
HaYYHbIX ANCUMMNIVH U KaK CNeACTBUE NajeHne kavecTsa 0bpa3oBaHus.

MocTaBnsieMble B LIKOJbI COBPEMEHHbIE CPeACTBa 0OyuyeHusi, B paMKkax NpoekTa «Toyka po-
CTa», cofepXaT KaK y)e XOpOLIO M3BECTHOe 060pyaoBaHWe, Tak ¥ NPUHUMNNANBLHO HOBOE.
370 uMdpoBble NabopaTopun 1 AATYMKOBLIE CUCTEMBI. B OCHOBY 06pa3oBaTenbHOM Nporpam-
Mbl 3a/0XEHO MPUMEHEHMe LMPpPOoBLIX nabopaTopuin. TeMaThka NpPEe;sIOKEHHbIX SKCMEpPUMEH-
TOB, KONIMYECTBEHHBIX OMbITOB, COOTBETCTBYET CTPYKTYpPE NpUMEPHOI 06pa3oBaTenbHOM npo-
rpammbl no 6uonorumn, cogepxaHuio deaepanbHOro rocyAapCTBEHHOro 0bpa3oBaTesibHOro
ctaHaapTa (ProcC) ocHoeHoro obuero obpasosaHus.

PaccMOTpeHHble B NOCOOMM OMbIThI MPOLLIN WMPOKYHO anpobaumto. MHOroneTHss npakTu-
Ka MCNOJIb30BaHMsl XMMUYeckmx npubopos, LIJ1 B WwKoe nokasana, YTo COBPEMEHHbIE TEXHU-
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yeckune cpeacTea 0byyeHns HOBOro NMOKONEHNS MO3BONSIOT A0OUTHCSA BbICOKOrO YPOBHS YCBO-
eHust y4ebHOro MaTepuana, yCTonunBoro pocta no3HaBaTeIbHOro MHTepeca LWKOJIbHUKOB, T.€.
npeogoneTb Te NpobneMbl, 0 KOTOPbIX Tak MHOrO rOBOPST, KOrAa peyb 3aX0AWUT O COBPEMEH -
HOM LLKOSIbHOM 61OMorMyeckoM obpasoBaHuu.

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

[IPABOY R VK

B MeToaMueckoM nocobum ncnonb3yoTcs Cneayrowme NOHATUS U TEPMUHDI:

«Touka pocra»— KoMnniekT yuyebHoro 0bopyaoBaHust AETCKOro TeEXHOMapKa, Matepu-
anbHas 6asa Ans co3gaHus MHHOBALMOHHOM 06pa3oBaTeNbHOW Cpeabl B KOTOPOMN dop-
MUPYETCS U Pa3BMBAETCA M306peTaTenibCkoe, KpeaTMBHOE M KPUTMYECKOE MblLUIEHNE
obyyaromxcs.

LUndposas (komnbioTepHas) nabopatopus — KOMNaekT yyebHoro obopyaoBaHus,
BK/TIOYAIOLMIA M3MepUTENbHbIN 610K, MHTEpdec KOTOporo No3BonsieT obecneynsaTtb
CBSI3b C PErnCTpaTopoM AaHHbIX, M HAbOp AATUMKOB, PErUCTPUPYIOLWMX 3HAYEHMS pPa3-
JIMYHBIX (PU3NYECKMX BESTMUMNH.

MporpamMMHoe obecneyeHne Releon Lite (MO Releon) — nporpamMmmHoe obecne-
YyeHue, NoCTaBNsSIEMOE B cocTaBe LndpoBoii nabopaTopun, obecrneynBatoLlee paboTy
AATUYMKOB, COXPAHEHME U NEPBUYHYIO 06paboTKy MOMyYEHHbIX AaHHbIX.
MynbTMAATUMK — UMPPOBOMA AaTUMK, MO3BONSIOWMIA BECTU OLHOBPEMEHHO YYET
HECKOMbKMX MOKa3aTenen OKpyXalowwen cpedbl M (M3MONOrMYECKMX MoKa3aTenen opra-
HM3Ma 4YesioBeka.

MoHopaaTumMk — uUMhpoBOM AaTUMK, NO3BONSIOLLMIA BECTM OAHOBPEMEHHO YYET TOMBKO
OAHOrO MOKa3aTeNs OKPYXXAIOLLEN cpeabl UK (U3MONOrMYECKOro NoKasaTens OpraHms-
Ma YesnoBekKa.

Perncrpatop faHHbIX — 3/1eKTPOHHOE YCTPOMCTBO (MHTEpPaKTMBHAs A0CKa, Nepco-
HaNbHbIN KOMMbIOTEP, HOYTOYK, MAAHLLET, MOBUNbHLIN TenedoH, NoAAEPXMBAKOLLME pa-
60Ty NO Releon.

JlormpoBaHue — pexum paboTbl LMdpoBoi nabopaTopumn, Npyu KOTOPOM AaTUMK pa-
6oTaer 6e3 pernctpatopa AaHHbIX, C BO3MOXHOCTbIO MOC/IEAYIOLWEN 3arpy3ku pesysbTa-
TOB M3MEPEHWI B NaMsATb PErNCTPaTopa AaHHbIX.

CBsi3Ka 4AaTYMKOB — pPeXUM paboTbl LMGDPOBON NabopaTopun, Npy KOTOPOM Ha 3Kpa-
He perncrpaTopa AaHHbIX rpaduyeckn otobpaxaetcsa pabota OL4HOBPEMEHHO ABYX U
6onee NoaKMUYEHHbIX LMMPOBLIX AAaTYMKOB.

KpaTkoe onucaHue nNoaxoAoB K CTPYKTYPUPOBaHUIO MaTepuasioB

B obpa3oBaTenbHOM MporpaMMe NpeacTaBfieHbl CReadytole pasaensi:
1. MeToabl uccneaoBaHuii B 6uonorum.

2. boTaHuka.

3. 3oonorus.

4, AHaToMus M hU3Monorusa Yenoseka.

5. UuTtonorus.

6. leHeTwnka.

7. JKonorus.

[laHHble pa3aenbl BblbpaHbl C YYETOM Hanbonee WMPOKNX BO3MOXXHOCTEW MO NPUMEHEHNIO
obopyaoBaHus LeHTpa «Touka pocTa» Kak Ans nposBeaeHus n1abopaTtopHbix paboT, Tak u Ans
AEMOHCTPALMOHHOIO 3KCcrnepnMeHTa. KpoMe Toro, nepeuncneHHble pasgensl obnagatot Han-
6onbWKUM NOTEHUMANOM ANSt OpraHM3aumMn NPOEKTHOM U UCCNEAOBATENbCKON AESTENIbHOCTY
obyyatowmxcs. buonornyeckoe HabnoaeHne 1 aKCNEPUMEHT NpoBoAasTca B dopme nabopa-
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TOPHbIX U AEMOHCTpaLMM. [JeMOHCTPALMOHHbIA SKCNEPUMEHT NPOBOAMTCS B CNEAYIOWMX Cy-
yasnx:

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

raH130BaTb UHAMBMAYANbHYIO, MAPHYIO UK rPYNNoByto NabopaTopHyto paboTy;

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

Py yPOKa.

s n3yyeHus npegmeTa «bronorns» Ha atane 0CHOBHOro obuero obpa3oBaHns OTBOANT-
cs 280 vacos:

5 knacc — 35 yacos;

6 knacc — 35 vacos;

7 knacc — 70 yacos;

8 knacc — 70 vacos;

9 knacc — 70 yacos.

[aHHas obpa3oBaTenibHas nporpamMa obecrneymBaeT Co3HaTeNbHOE YCBOEHME YYaLLMMUCS
BaXKHENLLMX BMONOrMYECKMX NMOHSTUI, 3aKOHOB M TEOPUI, POPMUPYET NPEACTaBIEHNE O PONU
6ronormn B NO3HAHMM XMBOrO MUPA M B XU3HM YyenoBeka. OCHOBHOE BHUMaHWE yaenseTcs
CYLLHOCTM 61ONOrMYECKUX SIBNEHWI, NPOLIECCOB M METOAAM MX U3YYEHMS.

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

B 5—7 knaccax y4yallmecs y3HatoT, YeM XMBasi NPUpoaa OTIMYAETCS OT HEXUBOW; Nonyya-
tOT 0bLUMe NpeacTaBneHNst 0 CTPYKType B1oNormMyeckomn Hayku, eé UCTopum 1 MeToaax muccne-
[A0BaHMS, LApCTBaX XXMBbIX OPraHM3MoB, cpeaax 0buTaHUs OpraHnM3MOB, HPABCTBEHHbIX HOP-
Max U NpUHLUMNAX OTHOLUEHNS K Npupoae. Yyalmnecs nony4vatoT CBEAEHMS O KNETKE, TKaHSX U1
opraHax, 0 npoueccax XusHeaesaTeNlbHOCTU OpPraHU3MoB, 06 YCNOBUSX XU3HU U pa3HOObpa-
31K XUBOW NPUPO/bI, @ TAKXXE O CTPOEHWUM, XUBHEAEATENBHOCTU U MHOroobpasun 6akTepui,
rpnboB, PaCTEHUIN U XKMBOTHbIX.

OcHOBHOe coaep)aHue Kypca 8 Knacca HanpasieHo Ha opMUpoBaHue y obydarowmxcs
3HaHWI M YMeHUI B 06M1aCTU OCHOB aHaTOMMK, (U3MONOTMM U TUTVMEHBI YENOBEKA, peanusaunm
YCTaHOBOK Ha 340pO0BbIi 06pa3 xu3HW. Cofep)kaHne Kypca OpUEHTUPOBAHO Ha YriybneHue u
paclUMpeHne 3HaHWii, 0by4atolWMXCs O NPOSIBNEHUN B OPraHU3Me YenoBeka OCHOBHbIX XXW3-
HEHHbIX CBOMCTB, NepBOHaYasibHble NPeACTaBEHNS O KOTOPbIX 6bIIN NOMyYeHbl B 5—7 knac-
cax.

OCHOBHOE coaepyaHue Kypca bruonorum 9 knacca NocBsiLLEHO OCHOBaM 0bLien Guonoruu.
OHO HanpaBneHo Ha 0606LIEHNE OBLIMPHBIX PAKTUYECKMX 3HAHWUI M CNELManbHbIX NpaKTuye-
CKMX YMEHWIN, CHOPMMPOBaHHBIX B MPeAbIAYLIMX KNaccax, TECHO CBA3aHO C pa3BUTMEM B1ono-
MMYECKOW HaYKW B LIENIOM U XapaKTepWU3YeT COBPEMEHHbIN YPOBEHb €€ pa3BUTUS.

OOHMM M3 OCHOBHbIX MPUHLMMOB MOCTPOEHMS MPOrpaMmbl SBASIETCS NPUHLUMN AOCTYMHO-
CTW. DKCNepUMeHTaNbHble AaHHbIE, MOSTyYEeHHble YYaLMMIUCS NPU BbINOHEHNUWN KONIMYECTBEH-
HbIX OMbITOB, MO3BOMISIKOT YYaLMMCS CaMOCTOSATENbHO AeNaTb BbIBOAbI, BbISIBNSATL 3aKOHOMEp-
HOCTW. oaxoabl, 3an0XeHHble B coAepXXaHue MporpamMbl Kypca, Co34atoT HeobxoauMble
YCNOBUS ANSi CUCTEMHOMO YCBOEHMS yYalMMUCS OCHOB Hayku, Ans obecneyeHus pa3suBalo-
LLIero M BOCMMTbIBAIOLLEr0 BO3AENCTBUS 0BYUYEHMSI HA NMYHOCTb Yyuyallerocs. dopMupyeMble
3HaHWS A0MKHbI CTaTb OCHOBOM CUCTEMbI YOEXAEHMI LLKOMbHWKA, SAPOM €r0 Hay4YHOro M1po-
BO33peHMus.
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OnucaHne MaTepuasibHO-TEXHUUYECKOW 6a3bl
LleHTpa «To4yka pocTta>», UCNOJIb3yeMoro
Ans peanusauuu obpasoBaTenibHbIX MPOrpaMm
B paMKax npenogaBaHusi 6M0N0OrMu u 3K0NOrmm

MaTepuanbHO-TexHM4Yeckast 6a3a LeHTpa «To4ka pocTa» BKIOYaeT B cebs undposble na-
6opaTopun, Habopbl Knaccuyeckoro obopyaoBaHus Ans nposeaeHns 6GMoNorMyeckoro npak-
TUKYMa, B TOM YMC/E C UCMONb30BAaHMEM MUKPOCKOMOB. YUMTbIBAs NMPaKTUYECKUA OMbIT NpU-
MEHEHMWs IaHHOr0 060PYA0BAHMS Ha YPOKax BMONOrMM 1 B NPOEKTHO-MUCCe0BaTENbCKOW fAe-
ATENbHOCTWN, CAENaH OCHOBHOM aKLEHT Ha onucaHuMu uUmndpoBbiX nabopaTopuin n ux
BO3MOXHOCTSX. [Mpn 3TOM umdposbie nabopatopun B KOMNAeKTauuMmn «bnonorms», «9Kono-
rus», ®uanonorvs» cogepxart Kak MHAMBUAYanbHblE AaTuUMKK, Tak 1 nosTopsiowmecs (Tabn. 1).
Ha3BaHus nocnegHux B npuBeaéHHoOM Tabnuue BbiaeneHbl KypcuBoM. Hannume noaobHbIx no-
BTOPSIOLUMXCS AATYMKOB pacLUMpsieT BO3MOXHOCTM Neaarora no opraHv3aumm 1abopaTopHoro
npakTuKyMma.

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

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

UDPOBAS
NABOPATOPUG)

Puc. 1. Lndposas nabopatopus

Huxe gaHa KpaTkasi XapakTepucTMKa LUMAPOBbLIX AaTYMKOB, NPUBEAEHBI BbISIB/IEHHbIE HA
NPaKTUKE TEXHOMOrMYeCcKne 0COBEHHOCTM MPUMEHEHMS. YYET 3TUX 0COBEHHOCTEN NO3BONUT
NpaBWIbHO MCMONb30BaTb AATYMKMN U NPOAIUTb CPOK UX CYXKObI.

B komnnekTe uMdpoBbix nabopaTopuit coaepxaTtcs MyNbTUAATYMKA U MOHOAATUUKM.

MynbTUAATYMK MO 3KOSOMM NO3BOMSET U3MEPATb CNEeAYIOLME NOKA3aTeNN: BOAOPO/AHbIN
nokasaTesnb BOAHbIX Cpell, KOHLEHTPaLUMN HATPAT-UOHOB U XI0PMA-NUOHOB, 3NEKTPONpPOBOA-
HOCTb, BNTa)KHOCTb, OCBELLEHHOCTb, TEMMNEPATYPY OKPYXXaloLEN Cpeabl, TEMNEPATYpPy pacTBO-
poB, pacTBOpoOB 1 TBEPALIX Ten (puc. 2).

1

Puc. 2. Mynbtngatumk no skonornn. O6o3HayeHne pasbEMOB M TEXHONOMMYECKMX OTBEPCTUN:
1 — OCBeLEHHOCTb, 2 — OTHOCUTESIbHAs BNAXHOCTb BO34yXa, 3 — TemnepaTypa OKpyxarto-
LLeN cpeapl, 4 — TemMnepaTypa pacTBOPOB, 5 — HUTPAT-MOHbI, 6 — XNOpUA-WUOHbI, 7 — pH,

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

L

RELEON
AlR

3A0POBbE

CAENAHO B POCCWA
35)-000

Puc. 3. Mynbtuaatunk no dusuonornn. Obo3HayeHne pasbEMOB M TEXHONOMUYECKUX OTBEP-
cTun: 1 — TemnpepaTypa Tena, 2 — nynbC, 3 — 4YacToTa AbixaHus (HaZeT CbEMHbIA MYHALWTYK)

HPABOYHUK
O6wwan xapakTepucTuka UMppoBbIX AATYUKOB
Oatunkm pmanuecknx napaMeTpoB OKpYKatoLen cpeabl
[aTunmk BNa)KHOCTM BO3AyXa — rMpeaHa3HayeH AN U3MepeHUsi OTHOCUTENbHOM
B/IAXXHOCTU BO3ayXa. [mMana3oH uamepenus snaxHoctu: ot 0 go 100 %. PaspeleHne no
BnaxxHoctu: 0,1 %. Bpems ycTaHoBneHus curHana: 17 c.
[aTumMK BAAXKHOCTM NOYBbI — MNpeAHa3HayeH ANa U3MEepeHUs CTEMNEHN YBIaXHEHUS

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

Puc. 4. [1aTuymK BNAXXHOCTU NOYBbI
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[aTuynK 2NeKTponpoBOAMMOCTU — MNpefHa3HayYeH AN perncTpaunn u n3MepeHus
yp,eanoﬁ 3NEKTPONPOBOAHOCTU XUAKUX CpeA, B TOM YUCIE N BOAHLIX paCTBOPOB BE-
wecTs. [pruMeHaeTca Npyu M3y4yeHn XapakTepucTMK BOAHbLIX PAcTBOPOB, B TOM Yuche
MOYBEHHbIX BbITAXEK.

Puc. 5. [JaTumkun 3neKkTponpoBoANMOCTH

[aTunk OCBELEHHOCTN — M3MEPSET YPOBEHb OCBELLEHHOCTU U 0bnagaeT crekTpasb-
HOW YyBCTBUTENBbHOCTbIO BNIM3KOM K YyBCTBUTENBHOCTY YENOBEYECKOrO rnasza. [uanasoH
u3mepenusi: ot 0 go 188 000 nk. OTHocMTenbHas norpewHocTb: 15 %. [Avana3oH pabo-
ymx AnvH BonH: ot 350 ao 780 HM. TexHonornmyeckne 0COBEHHOCTU: YyBCTBUTENEH K
Hanpas/iEHMIO HAa UCTOYHUK CBETa.

Jatumk TeMnepaTypbl OKpY)awwlenh cpeabl — M3MepseT TemnepaTypy BO3aAyLl-
HOM cpeabl. [aTuMK OCHALLEH BbIHOCHBIM M FEPMETUYHLIM TEMMEPATYPHbIM 30HAOM,
YCTOMUYMBBLIM K NlabopaTopHbIM peareHTaM. [uana3oH uamepennin ot —40 ao +180 °C.
TexHonornyeckme 0COBEHHOCTM: ANS MOMyYeHus AOCTOBEPHbIX AAHHbIX BECb 30HA
AOMKEH HAXoAMTbCA B M3MEPSIEMOM Cpeae, B MPOTUBOMONOXHOM C/lyyae BO3HUKAET
3HauUUTENbHAs MOrPeWHOCTb U3-3a Tenaonepeaayn no MeTanIMyeckoMy 30Hay U pac-
cenmBaHum NMbO NOrnOLEHNN SHEPrnM B TOM MeCTe, rAe OH He HaXOAWUTCS B M3Mepsie-
MOW cpefie.

[aTuMk TeMnepaTypbl pacTBOpPOB — V3MepsieT TeMnepaTypy pacTBOPOB M Cbiny-
ymnx Ten. OCHaLLEH BbIHOCHBIM U FEPMETUYHBIM TEMMEPaTYPHbIM 30HAOM, YCTOMYMBbIM
K nabopaTopHbIM peareHTam (puc. 6). AnanasoH namepenuii ot —40 ao +180 °C. Tex-
HOMIOrMyeckne ocobeHHOCTU: AN NOAyYeHUs AOCTOBEPHbLIX AaHHbIX BeCb 30H[
AOSIKEH HAXOAMTbCA B M3MEPSIEMOM CPede, B MPOTUBOMONOXHOM C/lyYae BO3HUKAET
3HauUTEeNbHas MOrPeLHOCTb M3-3a Tensonepesayn no MeTanInyeckoMy 30Hay U pac-
cenBaHuy 6O MOrNOLWEHNN SHEPTUM B TOM MeCTe, rAe OH He HaxoauTCs B u3Mepsie-
MOW cpege.
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Puc. 6. [laTumk Temnepatypbl pacTBOpoB

JaTtumk TeMnepaTypbl TepMONapHbIA NpeaHasHayeH ANs U3MepeHUs TeMmnepaTyp 4O
900. Mcnonb3yeTcs Npu BbINOSHEHMM PaboT, CBA3AHHbLIX C M3MEPEHMEM TemnepaTtyp
NNaBNEHNS U PasoXeHUs BELLECTB, a TakxXe AN19 U3MepeHust TeMnepaTypbl B 3K30Tep-
MWYECKMX MpoLeccax.

[aTumK 3ByKa — M3MepsieT YPOBEHb LLIYMOB B OKPYXXAIOLLEN CPEAE M MPU OLIEHKE LLY-
MOMOr/IOLLAOLLMX M30NTOPOB. AuHammyeckui amanasoH: ot 30 ao 130 ab. YacToTHbIN
AavanasoH: ot 50 'y go 8 kl'u. Pa3pewenune: 0,1 abA (akyctuyeckue aeumbensl). TexHO-
nornyeckne 0CobeHHOCTU: AaTUMK YyBCTBUTENIEH K PE3KMM 3BYKaM, KOTOpble MOryT AaTb
3aBblLLEHHbIE Pe3y/bTaTbl U3MEPEHUN.

-

Pd RELEON

Puc. 7. [Jatunk 3ByKa
[aTunk onTUyeckou NJIOTHOCTU (KOJIOPUMETP) — NpeiHa3HauYeH A/1s U3MepeHust

OMTWUYECKON NNOTHOCTU PACTBOPOB Ha 3afiaHHON ANMHE BOJIHbI (M3MEPSIET KOMMYECTBO
MPOMNyCKAaeMoro CBETa Yepe3 MCCNEAYEMbI PacTBOP NpU OMPEAENEHHON [/IMHE BOJHbI).
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B KOMNNeKT BXOAST AATYMKW C Pa3nMYHOWA ASIMHOW BONH MOMYNPOBOAHMKOBbLIX UCTOYHM-
KOB cBeTa: 465 1 525 HM. [Iana3oH m3MepeHus KoapduumneHTa nponyckaHus ceeta: oT
0 go 100 %. Pa3peleHne npu namMepeHun KoadduumeHTa nponyckanus: 0,1 %. Auana-
30H M3MEpEHMs ONTMYECKOoM NIOTHOCTM: oT 0 oo 2 D. Pa3spelleHne npu U3MepeHun
onTtuyeckoi nnotHoctu: 0,01 D. AnuHa onTuyeckoro nyTu kioBeTbl: 10 MM. O6bEM KioBe-
Tbl: 4 M. TexHonornyeckme ocobeHHoCTH: TpebyeTcs XOpoLwo NPOMbIBaTh KIOBETY ANs
nccneayemMoro pacTeopa.

Lndposoi aaTuk

(525 M)

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

Oatunk myTHOCTM (TypbuMamMMeTp) — onpeaenseT MyTHOCTb pacTBopa B MHdpakpac-
HOM [Mana3oHe CBeTa Ha OCHOBAHWMWM M3MEpPEHMSI MHTEHCMBHOCTM CBETOBOr0O MOTOKA
PACCEesIHHOro YacTuLaMK, B3BELLEHHBIMW B KOHTPOAMPYEMOM pacTBope. [Mana3oH u3-
MepeHus: oT 0 go 200 NTU (Nephelometric Turbidity Units — HedenomeTpuyeckme
eaMHULBI MyTHOCTK). Paspeluenune: 1 NTU. [InMHa BONHbI MCTOYHUKA cBeTa: 940 HM. Tex-
HONorMYyeckne 0cobeHHOCTU: TpebyeTCs XOpOoLUO NPOMbIBATh KIOBETY AS UCCeAyeMo-
ro pacTeopa.
JaTunMkn XMMHMYECKMX NapaMeTpoB OKpY)Kaloulen cpeabl

Aatumk pH — npegHasHayeH And M3MepeHus BOAOPOAHOMO rokasaTens B BOAHbIX
pactBopax (puc. 9 ). Anana3oH namepenuns pH: ot 0 go 14. Paspewenune: 0,01 pH.
[lmana3oH pabounx Temnepatyp: ot 10 go 80 °C. InnMHa n3MepuTeNbHOro 3MeKTpoAa:
140 MM. Ucnonb3yeTcs anst sMepeHns BOAOPOAHOIO NokKasaTess BOAHLIX pacTBOPOB, B
Pa3NNYHbIX UCCNEAOBAHUAX O6BEKTOB OKPYXKAtOLEN Cpeabl.

TexHonornyeckne ocobeHHOCTH:

1) cTabunmsaums nokasaHWii HacTymaeT B TeyeHne oT 2 A0 7 MUH (3TO Bpems OAHOro U3Me-
peHus);

2) nepea M3MEPEHUEM M NOCne Hero HeobxoAMMO NPOMbIBaTb B AUCTUIMPOBAHHON BOAE,
4yTOobbI HE cOnnack Kannbposka;

3) B HWXHEN YacTW 3NEKTPofa HAXOAMTCS CTEKNSHHBIA LWAPUK, YYBCTBUTENbHLIN K yaapaM,
4TO TpebyeT OCTOPOXHOCTMU B 0bpaLLeHnK;

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

5) B Oilokce Bceraa AOMKEH 6biTb TPEXMONSIPHbIA PacTBOP XN0puUAa HaTpus, Cneayet 3apa-
Hee No3aboTUTbCA O 3amace pacTBopa, T.K. OH HEMHOIO MPOSIMBAETCS MPU U3BIEYEHWUM
3NEeKTPOAA, B CyXOM BIOKCe 3N1eKTPOA CKOPO BbINAET U3 CTPOSI.
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Puc. 9. CHapshxeHHbIN MyNbTUAATYMK MO 3KOMOrUM
0O603HayeHns: 1 — Wwyn gaTymKa 3NeKTpoNpoBOAMMOCTM, 2 — Wyn AaTymka pH, 3 — anek-
TPOZA CpaBHeHUs, 4 — LWyn AaTymKa TemnepaTtypbl, 5 — 3alWUTHbIE KONAYKK (CHATbI)

LaTunmK HUTPAT-MOHOB — MO3BONSET U3MEPSTb KOHLEHTPAUMIO HATPAT- MOHOB

B MCCNelyeMoOM pacTBope. [uanas3oH uaMepeHus: oT 2x10 go 0,2 monb/n. Pabounit
AnanasoH pH: ot 0 go 12 eanHuny pH TexHonormyeckne ocobeHHOCTH: cTabunmnsaums
MOKa3aHMN HaCTynaeT B TeyeHne OT 2 MUH. peAHa3HayeH Ans KONMYECTBEHHOTO Onpe-
AENEHNSI HUTPATOB B Pa3NINYHbIX 06bEKTAX OKPYXXAtOLWEN Cpeabl: BoAE, OBOLWAX, PpyK-
Tax, KONbaCHbIX U34enunax u T.4.

OaTunk XN0opuA-UOHOB — CIYXUT ANS U3MEPEHMS KOHLEHTpaUMM MOHOB Xnopa B UC-
CnefyeMoM pacTBope. [nanasoH uamMepenus: ot 10~ ao 1 monb/n. Pabounit arManasoH
pH: ot 0 go 12 eagunuy pH. AnuHa 3nextpoga: 140 MMm. [Ing 3Konormyeckux uccneposa-
HWI Lenecoobpa3Ho MCMoNb30BaTb HEKOTOPbIE AATYMKM M3 APYrUX KOMMIEKTOB MOCTaB-
kv obopynoBaHus. TeXHONOrMYeckne oCobeHHOCTH: cTabunmsaumns nokasaHum HacTy-
NaeT B TeyeHue 7 MUH (3TO BPeMsl OAHOro M3MepeHust). McnonblyeTcs ans Konude-
CTBEHHOrO OnpefeneHns CoAepXaHusi MOHOB X/I0pa B BOAHbLIX pacTBOpax, MoYBe,
NpoAYyKTax NUTaHus.

Mpy NCNonb30BaHWM AAaTYMKOB HUTPAT-MOHOB U XJTIOPUA-UOHOB K CreunasbHOMYy pasb-
éMy MynbTUAATYMKA MO 3KOMOMMM HEOBXOAMMO NOAKMYATb MOHOCENEKTUBHBIN 3NEK-
Tpoa (pabounii 3NeKTpoA), a TakxKe 3NeKTpoa cpaBHeHus (puc. 10).
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Puc. 10. VIoHOCENEKTVBHbIN JaTYMNK
(npucoeanHeHbl 3NEKTPO XIOPUA-UOHOB W NEKTPOA CPaBHEHUS)

JaTumk Kucnopopa — npeAHasHayeH 4N onpeaeneHns OTHOCUTENbHOW KOHLEHTPALMK
Kucnopoaa B Bo3ayxe. [lmana3oH nsmeperusi: ot 0 go 100 %. Pa3pelwenune: 0,1 %. TexHo-
normyeckme 0cobeHHOCTU: NpU U3MEPEHUN COAEPXKAHMS ra3a B BblAbIXaeMOM BO34yXe
HeobxoanMMo aepxxaTb MeMbpaHy MakcMManbHO 6/IM3K0 KO PTY; BOCCTAHOB/IEHME MOKa3a-
HWUI Ha BO3AyXe NpoucxoauT Yepe3 1—2 MuHyThI (BpeMs anddy3nm Yyepes MeMbpaHy).

[aTumMk oK1cu yrnepopaa — v3MepsieT KOHLEHTpaLmni MOHOOKCHAA yriepoda (yrapHoro
rasa) B oKpyxatowen cpeae. AmanasoH namepenus: ot 0 4o 1000 ppm (MUANUOHHBIE ONN).
Pa3pelueHne gatumka: 1 ppm. TexHonornyeckne 0CoObeHHOCTU: Npu y4éTte B UCCNEA0BaHUN
eweé v coaepxaHus Kuciopoaa notpebyercs NepecyeT 13 MUMMMOHHBLIX A0NEN B MPOLEHTHI
ANs NPUBELEHNS K OAHOW pa3MepHOCTY (3HaYeHVe B ppm crieayeT pasaennTts Ha 10 000).

Pd RELEON gl RELEon

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

y' OKMCH yrnepopa

Puc. 11. Jatumkn kucnopoga (cnesa) v yrapHoro rasa (cnpasa)
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Oatunkm pm3nonornyecknx nokasarenei opraHM3Ma 4YesioBeka

[aTunk TeMnepaTypbl Tena — npeaHa3HayeH Af1s HEMPepbIBHOrO M3MepeHus Temne-
paTypbl Tefna B NOAMbILIEYHOW BrnaauHe . OCHAWWEH BbIHOCHBIM 30HAOM. [1anasoH u3Me-
peHus: ot 25 go 50 °C. Pa3speleHune gatumka: 0,1 °C. TexHonornyeckas 0CO6eHHOCTb:
ANt TOYHOrO M3MEPEHWS B MOAMbBILIEYHOW BNAANHE AO/MKHA HAXOAUTLCS BC METaN/IU-
yeckast 4acCTb 30HAA.

Puc. 12. [laTunk Temnepatypsbl Tena

[AaTumK apTepuanbHOro faBJsIeHUs — MO3BOJISIET U3MEPSATb apTepuanbHoe AaBne-
Hue B avana3oHe oT 0 o 250 MM pr.cT. Pa3pelweHne gatumka: 0,1 MM pt.cT. JaTumnk
MO3BONSIET OMPeAenuTb CUCTONNYECKOe, AMACTONMYECKoe AaBfeHue, nynbC. B komnnekT
AaTuMKa BXOAMT CneumasnbHas MaHXeTa C YTArMBaloWMM MEeXaHW3MOM, HarHeTaTeNb BO3-
AyXa C BO3AYLIHbIM KNnanaHoM M Tpybka And NOAKMOYEHUS K AaTUMKY. TeXHONornyeckue
0CO6EHHOCTH: HEOBXO0ANMMO KOHTPOIMPOBATb MAOTHOCTb NOAK/IIOYEHUS PAa3beMOB, Mnpa-
BUIbHOCTb MOMOXEHUS MaHXeTbl Ha nnedve. Bo3ayx M3 MaHXeTbl CleayeT CnyckaTb paB-
HOMEpPHO, MeASIeHHO, Crerka NPUOTKPbIB KNanaH HarHeTaTens.

[AaTumK nynbca — NoO3BOJSIET HEMPEPLIBHO OMNpeaensTb YacToTy CepAeyHbIX COKpa-
LEHWI. MIMEET BbIHOCHYIO KIMMCY, HAAEBaeMylo Ha Mnanew uccnesyemoro. [uanasoH u3-
MepeHus nynbca: ot 0 o 250 ya/mMuH. Pa3pewenue: 1 ya/MuH. TexHonornyeckue oco-
6eHHOCTU: cneayeT KOHTPOAMPOBAaTb MPaBUIbHOCTb HAAEBAHMS KAWUNChI, T.K. NpU U3-
NUWwHe rnyboKOM HaAeBaHWM OHa MepefaB/MBAET MeSIKMe KPOBEHOCHbIE COoCyAbl
nanbLa, YTO YMEHbLUAET TOYHOCTb U3MEPEHUN.

[aTunkK 4YacToThbl AbIXaHNA — MpeaHa3HayYeH A1s U3MEPEHUs YacToTbl AbIXaTeNbHbIX
ABVXEHWUN (LMKNOB «BAOX-BbIAOX>») 3@ €AMHULYY BPEMEHU. AHANU3MPYETCS KOTMUYECTBO
COKPALLEHWUN FPYAHON KNETKM U NepeaHeit BpIoLLHOM CTEHKM. B KOMNNEKT AaTymMKa BXO-
AUT Habop MMrueHMYecKux Hacadok, MAOTHO HaZeBaeMbIX HA AbIXaTeNIbHyl0 TPyOKy.
[nana3oH n3mepenus: ot 0 go 100 umknos/MuH. Paspelwenue: 0,5 umkna/MuH.
[aTumMK yCcKopeHust — onpegensieT YCKOpPeHue ABMKYLLNXCS 06BbEKTOB N0 TPEM OCAM
KoopAauHaT. [lana3oH namepenus: oT —8 oo +8 g. Paspeluenne gatumnka: 0,004 g.
Oatumk Kl — npeaHasHayeH Ans U3MEPEHMS 3MEKTPUYECKON aKTUBHOCTU cepaua.
OnpepenseT napaMeTpbl, He0bxoAMMbIE A5 NOCTPOEHMS 31EKTPOKApAMOrpaMMbl C No-
MOLUbIO CreumanbHblX OAHOPA30BbIX HATENbHbIX MEAMLMHCKUX 3NEKTPOAOB, MoCTaBse-
MbIX B KOMMJIEKTe C AAaT4YMKOM. TexHonormyeckne ocobeHHOCTU: rpaduk anekTpokap-
AMOrpaMMbl B NporpaMMHOM obecneyeHnn CTpoUTCS B O4HOM OTBEAEHUMN.
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[aTumK KUCTEeBOM CUNbl (3ProMeTp, CUIOMEpP) — M3MEPSIET OKUMAIOLLEE YCUNE,
CO3AaBaEMOE KUCTbIO pyku. [nanasoH namepennit: ot —50H go +50H u BTOpOI Bapu-
aHT —10H go +10H (nnbo B kunorpammax, rpammax). Paspewerue: 0,02H.

PaboTa B nporpaMmMHOM o6ecneueHunn Releon Lite

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

(

Pl RELEON

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

YcraHoBka MO Releon Lite Ha perMcTpaTop AaHHbIX C ONepaunoHHON CUCTEMOM
Windows MOXET OCyLLEeCTBNATLCS Kak ¢ USB-dnelu-Hakonutens, Tak v ¢ caiTa npoms-
BOAWTENS, YCTaHOBKA Ha MobunbHble TenedoHbl (cMapTdOHbI) — TONMbKO C CalTa Npous-
BOAMTENS, CCbUIKA Ha KOTOPbLIN NPMBOAMTCA B CMMCKE WUCTOYHWUKOB WHGOpMaLum
nocobus. B nocnegHeM cnyyae AOCTyrnHa YCTaHOBKA Ha YCTPOMCTBa C nnatdopMamu
Android u i0OS. MNMopsagok yctaHoBku MO Releon Lite onucaH B pyKOBOACTBE, KOTOPOE
BXOAWT B KOMMNEKT NOCTaBKu. ANroput™ paboTsl B NpOrpaMMHOM obecrieyeHnmn Hecno-
XeH. paduyeckn oH NpeacTaBeH Ha cneaytoLlen cxeme (puc. 14)
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. Hauano pabotbl c
LuMhpoBOn
% nabopartopuen RELEON

i~ YcTaHoBUTD NporpaMMHoe
obecneyenue Releon Lite
Ha Ball KOMNbIOTEp,
NAaHLLET WK CMapTHOH
\&

=/

OTKpbITb NporpamMmy
....... Releon .L.!‘..
/
3 BcTaBuTb B pasbem
USB ¢newky -
nepefaTymk

/;_'

Haxxatb Ha ejuHy10
KHOMKY BKNIOYEHUS Ha
MynbTUAATYMKe

ey
/ E

')
4

nepexmotmrbcu Ha
5 Bknaaky Bluetooth u
Ha)I(aTb <(rlouc|9_) .....

Mocne oﬁuapymeuuu
MYNbTUAATYMKA BbIOpaTh U3
CUCKa HeobxoaNMbIN
AaTYMK WK JaTYUKK 1
Haxartb «[lyck»

............................ —

Puc. 14. AnroputM paboTbl C NporpaMMHbIM obecneyeHnem Releon Lite

Mpy N3yYeHUM eCTECTBEHHbIX HaYK B COBPEMEHHOM LLKOJIE OFPOMHOE 3HAUYeHWEe UMEET Ha-
rNagHOCTb yyebHoro MaTtepuana. HarnsaHocTb faéT BO3MOXHOCTb BbicTpee v rnybxe ycBau-
BaTb M3y4YaeMylo TEMy, NOMOraeT pa3obpaTbCs B TPYAHbIX ANt BOCMPUATMS BONPOCAX, U NOBbI-
LLIAEeT MHTEpPEC K NpeaMETY.
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LindpoBsble nabopaTopum «LLIKONBHOrO KBAHTOPMYMa» — 3TO KAYECTBEHHbIN CKAYOK B CTa-
HOBJIEHMM COBPEMEHHOMN ECTECTBEHHO-Hay4HOW NnabopaTopuu. Bce nporpaMMHoe obecrnieve-
HWE Ha PYCCKOM s3blke. MeToanyeckme MaTepuanbl pa3paboTaHbl POCCUACKUMI METOAUCTAMM
W yuuTeNnsiMU B COOTBETCTBMM C DeaepanbHbIM KOMMOHEHTOM rOCyAapCTBEHHOrO 06pa3oBa-
TenbHoro CTaHaapTa no 6uonoruu.

LincdpoBble nabopaTopuu SBASIIOTCS HOBLIM, COBPEMEHHBIM 060PYA0OBaHWUEM A5t NPOBeae-
HWUS CaMbIX Pa3NINYHbIX LUKO/bHbIX UCCNEA0BaHNI ECTECTBEHHO-HAYYHOro HanpasneHus. C nx
MOMOLLbIO MOXXHO MPOBOAUTL PaboTbl, KaK BXOASLUME B LIKOJbHYIO NporpamMMy, Tak U COBep-
LLIEHHO HOBbIE UCCNEA0BaHWSI.

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

Ha 6a3e ueHTpa «Touka pocTa» obecneuvBaeTcs peanusauns 0bpazoBaTesbHbIX MporpamMm
€CTECTBEHHO-HAY4YHON W TEXHOOrMYECKOW HanpaBEHHOCTEN, pa3paboTaHHbIX B COOTBETCTBUM
C TpeboBaHMAMM 3aKOHOAATENbCTBA B Chepe 06pa3oBaHMs U C yH4ETOM pekoMeHgaunn dege-
panbHOro onepaTopa y4ebHoro npeameTa «buonorus».

ObpazoBaTenibHas NporpaMMa No3BOMSET MHTErpUpOBaTb peanusyemble 34eCb NoAXOAbI,
CTPYKTYpY M COAepXaHue npu opraHnsauuy obyyeHns uonormm B 5—9 knaccax, BbICTPOEH-
HOM Ha 6a3e ntboro 13 JoCTynHbIX y4ebHO-MeToanYecknx komnnekcos (YMK).

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

o N5 PaCLUMPEHNS COAEPXKAHMUS LUKOMBHOrO Bruonornyeckoro obpasoBaHus;

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

obnactu;

* ANS pa3BMTMS IMYHOCTU pebeHka B npouecce obyyeHus 6uonorum, ero cnocobHocTew,

(hopMMUPOBaHMS W YAOBNETBOPEHUS COLMANbHO 3HAUYMMbIX MHTEPECOB M NOTPebHOCTEN;

o ansi paboTbl C 0AAPEHHBIMU LIKOSIbHUKAMK, OpraHM3aummn ux pasBuTus B pasninyHbiX 06-

nacTax 0bpa3oBaTeNbHOMN, TBOPUYECKON AEATENBHOCTM.

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

Buonorusa pacreHui:

[bixaHne nuctbeB. [bixaHue KopHel. MornoweHne Boabl KOPHAMKU pacTeHui. KopHeBoe
AaBneHve. VicnapeHue Boabl pacteHusMu. GotocuHTes. [bixaHue ceMsaH. YCnoBus npopacTa-
HUS ceMsiH. TennontobuBbie N XON0A0CTONKME PACTEHMS.

3oonorua:

M3yyeHne 0QHOKNETOUHBIX XUBOTHbIX. M3yuyeHne BHELWHEro CTpOeHUs AOXKAEBOro YepBss,
HabnogeHne 3a ero nepeBMXeHVEM N peakuMsiMU Ha BHELUHWE pa3apaxeHus. M3yyeHue
CTPOEHWS MOJITIOCKOB MO BNAXHbIM npenapaTtaM. M3yyeHne MHOroobpasumst YNeHUCTOHOrMX Mo
Konnekunsam. MsyyeHune ctpoeHuns polb No BRaXxHbIM npenapaTtaM. M3yyeHne cTpoeHuns ntuu,.
M3yyeHune CTpoeHnst MIEKONMTAKOLWMX NO BMaXHbIM NpenapaTaM. BoaHble XUBOTHbIE. Tenso-
KPOBHbIE U XONIO4HOKPOBHbIE XXMBOTHbIE

YenoBek u ero 3nopoBbe:

M3yueHne kposoobpalleHunsi. Peakumsi CCC Ha [03MPOBaHHY0 Harpy3ky. 3aBMCUMOCTb
MeXay HarpysKoi U YpOBHEM 3HepreTuyeckoro obmeHa. Ma3006MeH B NErkux. MexaHuam
NéroyHoro abixaHus. Peakumsa [C Ha dm3nyeckyto Harpy3sky. XXu3HeHHas EMKOCTb nerkux. Bol-
AeNUTENbHaA, AblXaTeslbHas ¥ TEPMOPErynaTopHas GyHKUMS Koxu. Jencteue GepMeHTOB Ha
cybcTpat Ha npuMmepe KaTanasbl. [pucnocobneHHoCTb OpraHM3MoB K cpeae 0buTaHus.

O6uwas 6unonorus:

[evictBre pepMeHTOB Ha cybcTpaT Ha npuMepe kaTanasbl. Pasnoxenne H,0,. BnusHue pH
Cpeabl Ha aKTUBHOCTL (pepMeHTOB. DakTopbl, BAUSIOWME HA CKOPOCTb npouecca (hoToCUHTE3a.
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N3yueHne KNeTOoK 1 TKaHEW PacTEHMI 1 XMBOTHBIX HA FOTOBbLIX MUKPOMPEnapaTax 1 Ux onuca-
HWe. BbisIBNEHME N3MEHUYMBOCTU Y OPraHMU3MOB. BbisiBneHVe NpucnocobneHunii y opraHu3MoB K
cpene 06uTaHus (Ha KOHKPETHbIX NpUMepax).

0Oco6eHHOCTU coaepaHUA CTPYKTYPHbIX
KOMMOHEHTOB pabouei nporpamMmbl no 6monorum
B 5—9 knaccax ¢ ucnonb3oBaHneM obopyaoBaHUs LieHTpa
«Touka pocTta»

MnaHupyemblie pe3ynbTaTbl 06yyeHUs no Kypcy «buonorus. 5—9 knacc» .

[lpeaMeTHble pe3ynbTaThl:

1)

2)

3)

4)

3)

6)

7)

8)

9)

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

yMeHUe NpUMeHSTb cUcTeMy BMONOrMYECKMX 3HaHUN: packpbiBaTb CyLHOCTb XMBOTO,
Ha3bIBaTb OT/IMYKS XXMBOIO OT HEXMBOIO, NEPEUNCINATL OCHOBHbIE 3aKOHOMEPHOCTU Op-
raHu3aummn, QyHKUMOHMPOBaHUS O6BEKTOB, SIBNEHMM, MPOLECCOB XWBOM NPUPOAbI, 3BO-
NOLUMOHHOrO pa3BUTUS OpPraHNYeCcKoro MuWpa B €ro eamHCTBE C HEXMBOW MPUPOAOH;
copMMPOBaHHOCTb NPEACTABEHNI O COBPEMEHHOM TEOPWUM 3BOOLMM U OCHOBHbIX
CBMAETENbCTBAX 3BOOLMY;

BNlaZleHne OCHOBaMM MOHSTUMHOMO annapaTa M HayyHoro s3bika 6uonorum: UCnonb3oBa-
HWE U3yYEHHbIX TEPMUHOB, MOHSATUI, TEOPUIA, 3aKOHOB ¥ 3aKOHOMEPHOCTE Ans 0bbsc-
HeHns HabnoaaeMblx 6MoNornyecknx 06bLEKTOB, SBNEHWI 1 MPOLLECCOB;

MOHMMaHMe cnocoboB MonyyeHnst GUONOrMYECcKnX 3HaHUN; HaAnYMe onbiTa UCNOJb30-
BaHWs METOA0B 6MONOMMM C LENbIO U3YYeHUs XUBbIX 06bEKTOB, BMONOrNMYeckux sBe-
HUM W NpoLeccoB: HabnoaeHue, onvcaHue, NPoBeAEHWE HECIOXHBIX 6MONornyeckmnx
ONbITOB M 3KCNEPUMEHTOB, B TOM YMC/E C UCNOMb30BaHMEM aHANOroBbIX U LUMMPOBLIX
Np1MbOpPOB N MHCTPYMEHTOB;

YMEHME XapaKTepWU30BaTb OCHOBHbIE rPyMmnbl OPraHW3MOB B CUCTEME OPraHNYecKoro Mu-
pa (B TOM uucne BUPYCbl, BakTepumn, pacTeHus, rpubbl, XMBOTHbIE): CTPOEHWE, NPOLECCH
XU3HEAESTENbHOCTH, UX NPOUCXOXAEHME, 3HAYEHNE B NMPUPOLE U XKU3HW YENOBEKa;
yMeHUe 06BbACHATbL NOMOXKEHWE YenoBeKa B CUCTEME OpPraHUYecKoro M1Mpa, ero npouc-
XOXAEHWe, CXOACTBA U OTINYKS YenoBeKa OT XXMBOTHbBIX, XapaKTepu3oBaTb CTPOEHWE U
MPOLECChI XXN3HeAesaTeNbHOCTU OpraHnM3Ma YenoBeka, ero NpMcnocobneHHoCTb K pas-
JIMYHBIM 3KONOrMYECKNM (hakTopam;

YMEHWe ONUCbIBaTb KNETKM, TKaHW, OpraHbl, CUCTEMbl OPraHOB M XapaKTepu30BaTb Bax-
HeMwme BrUonormyeckne NPoLECChl B OpraHn3Max pacTeHUM, XMBOTHBIX U YEN0BEeKa;
cpopMMPOBaHHOCTb MPEACTaBNEHN O B3aMMOCBS3M HaCNeA0BaHUs NMOTOMCTBOM Npw-
3HaKOB OT POAMTENbCKUX (DOPM C OpraHM3auMen KNETKW, HAIMYMEM B HEN XPOMOCOM
KaK HocMTenen HacneacTBeHHOM MHGopMaLMM, 06 OCHOBHbIX 3aKOHOMEPHOCTAX Hacne-
[I0BaHVS NPU3HAKOB;

chOpMMPOBAHHOCTb MPeACTaBNeHN 06 OCHOBHBIX (haKTOpax OKpyXalowen cpeabl, Ux
POMN B XWU3HEAEATENBHOCTY 1 3BONIOLIMM OPraHn3MOB; NpeacTaBfieHne 06 aHTponoreH-
HOM (hakTope;

10) chopMMpPOBAHHOCTb NMPEACTABNEHMIA 06 3KOCUCTEMAX M 3HAYEHUM B1Opa3HOObpasms;
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11)ymeHue pelatb yyebHble 3agaun BUONOrMYECKOro COAEpPXKaHUs, B TOM YMCNe BbISBNSTb
NPUYUHHO-CNEACTBEHHbIE CBA3W, NMPOBOAUTL PacyéThl, AeNaTb BbIBOAbI HA OCHOBaHWK
MOMyYeHHbIX pe3ynbTaTos;

12)yMeHuWe co3aaBaTb M MPUMEHSTb C/IOBECHbIE U Fpaduyeckne mogenu ans obbsicHeHUs
CTPOEHUS XXMBbIX CUCTEM, SIBNIEHWIA 1 MPOLIECCOB XXMBOW NPUPOAbI;

13)noHnMaHue BKaga POCCUMCKMX M 3apybeXxHbIX YYEHbIX B pa3BuTME BMONOrMYECKUX
HayK;

14)BnageHune HaeblkaMu paboTbl C MHQOPMaumen brnonormyeckoro cogepXxaHus, npea-
CTaB/IEHHOW B pa3HoM (opme (B BMAe TeKCTa, TabNMUHbIX AaHHbIX, CXeM, rpacunKos.,
Avarpamm, Mopenei, n3obpaxeHuit), KpUTUYECKOro aHann3a MHPOPMaLUUM 1 OLEHKU
ee JOCTOBEPHOCTH;

15)ymeHune nnaHMpoBaTb MOA PYKOBOACTBOM HACTaBHMKA M MpOBOAMUTL yy4ebHoe uccnesosa-
HWE UM NPOEKTHYIO paboTy B 061acTM 61ONOrNKM; C Y4ETOM HaMeUYEeHHOW Lenu hopmy-
NMpoBaTb Npobnemy, rmnoTesy, CTaBUTb 3a4a4uu, BblbpaTb afekBaTHbIE METOAbI ANS UX
peLleHuns, hopMynnMpoBaTb BbIBOALI; NYGNUYHO NPeACTaBNsTb MOMYYeHHbIe pe3ynbTaThl;

16)yMeHMe MHTerpupoBaTb 61MONOrMYECKNE 3HAHUS CO 3HAHMSIMKU APYruX yyebHbIX npea-
METOB;

17) cchopMMPOBAHHOCTb OCHOB 3KONOMMYECKON FPaMOTHOCTU: OCO3HAHWE HEObX0AMMOCTY
LEVCTBWI NO CoXpaHeHnto bropasHoobpasus U oxpaHe NpUPOAHbLIX IKOCUCTEM, COXpa-
HEHMIO 1 YKPENnJeHMI0 340p0Bbsi YesioBeKa; YMeHWe BblbnpaTh LieneBble YCTaHOBKK B
CBOWX AEWCTBUSX M MOCTYMNKax N0 OTHOLLUEHMIO K XXMBOW NPMPOAE, CBOEMY 3[40POBbIO U
3[0POBbIO OKPYXaIoLLMX;

18) yMeHuWe ncnonb3oBaTh NpMobpeTeHHble 3HaHMS U HaBbIKW A4N19 340pOBOr0 0bpasa »Xus-
HW, cOanaHCMpPOBAHHOTO MUTAHMS U (U3MYECKON aKTUBHOCTM; HENpUSTUE BPEAHbIX Mpu-
BblYEK U 3aBUCMMOCTEN; YMEHUE NPOTUBOAENCTBOBATL /HKEHAYUYHbIM MAHUMYNALMAM B
obnacTtun 300poBbS;

19)oBnageHne npMemMaMm OKa3aHMsi MEPBOI MOMOLLM YENOBEKY, BblpalUMBaHUS KyNbTyp-
HbIX PAaCTEHWUM M yX0Aa 3@ AOMALUHUMU XUBOTHBLIMMU;

®opMbl KOHTpONA

KoHTponb pe3ynbTaToB 06y4YeHMst B COOTBETCTBUM C [aHHOW 0Bpa3oBaTeNbHOM MPOrpaMMoi
npoBoaMTCA B hOpMe NUCbMEHHBIX U 3KCNepUMeHTaNbHbIX paboT, NpeanonaraeTcs nposeae-
HME NPOMEXYTOYHOW U UTOrOBOM aTTeCTaLuu.

lIpoMmes)kyTOYHaA atrecrayns
NSt OCyLLECTBNEHNS MPOMEXYTOUYHOM aTTeCTaLMy UCMONb3YOTCS KOHTPONbHO-OLEHOYHbIE
MaTepuanbl, 0Tbop coaepXaHMsi KOTOPbIX OPMEHTUPOBAH Ha MPOBEPKY YCBOEHWUS CUCTEMbI
3HaHUI Y YMEHUN — MHBAPWAHTHOrO S4pa COAEPXXaHWs AENCTBYIOWMX 06pa3oBaTeNbHOMN Npo-
rpamMMbl Nno 6uonorum Anst 06Lieobpa3oBaTeNbHbIX OpraHU3aLmnii. 3aaaHns NMPOMEXYTOUHOM
aTTeCTaUMmM BK/IKOYAKOT MaTepMasn OCHOBHbIX pa3aenoB Kypca buonoruu.

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

KoHTposibHbIE 3MepHuTesIbHbIe MaTepuasbl

B naHHOM pa3sgene npeAcTaBNSATCA KOHTPOSIbHO-U3MEPUTENIbHbIE MaTepuanbl, KOTopble
MCNONIb3YKOTCA ANna onpeaeneHns ypoBHA AOCTUXEHUA 06y‘-|a}OLLI,VIMVICFI njaHWpyembiX MeTa-
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NPeAMETHBIX U NpeaMETHbIX pe3y/bTaToB B PaMKax OpraHM3auuy TEKYLLero KOHTPOns ycrneeae-
MOCTM M MPOMEXYTOYHON aTTecTaumm.

Mpy opraHM3auuM TeKyLero KOHTPONS YCNeBaeMoCcTu 0by4Yatowmxca cneayeT yunTbiBaTb
TpeboaHmss ®rOC OO0 K cucTeMe OLEHKM AOCTMXEHUS NnaHupyeMblx pesynbtatoB OOI, Ko-
TOpas AO/MKHA NpeaycMaTpuBaTh MCNOSb30BaHUE pa3HO0bpasHbIX MeTOA0B M POPM, B3aUMHO
AOMNONHSAWMX Apyr Apyra (CTaHAapTU3MPOBaHHbIE NUCbMEHHBIE M YCTHbIE PaboTbl, NPOEKTHI,
npakTuyeckne u nabopatopHele paboTbl, TBOpYeCKMe paboTbl, caMoaHaiM3 U CaMOOLEHKa, Ha-
6noaeHve, UCNbITaHUS U MHOE).

Bbl60Op yKkazaHHbIX HUXE TWUMOB U MPUMEPOB KOHTPO/bHBLIX U3MEPUTENbHBIX MaTepuasnos
06yCnoBneH negarornyeckoil M MeToanYECKON LienecoobpasHoCTbio, C YYETOM NPEAMETHbIX
ocobeHHocTew Kypca «buonormna 5—9 knacc».

TecTbl 1 3aaaHus pa3paboTaHbl B COOTBETCTBUM C opmaToM EM n MNA, 4To nossonser
AaXe B pamMKaX YCBOEHMSI MPaKTUYECKOM YacTy nporpammbl 0TpabaTbiBaTb 06LeyyebHbIe 1
npeaMeTHbIE 3HAHWUS U YMEHUS.

MepeyeHb oLeHOYHbIX Npoueayp A0/MKEH ObITb ONTUMaNbHLIM M AOCTAaTOYHbIM 415 onpe-
AeneHns YPOoBHS AOCTUXEHWUS 0bydalolwmMMncs NpeaMeTHbIX U MeTanpeaMeTHbIX pesynbTa-
TOB. ®uKcaumsi pe3ynbTaToB TeKyLEero KOHTPOJSA YCNeBaeMoCTH 0byyarowmxcs ocyLie-
CTB/ISIETCA B COOTBETCTBUM C MPUHATON B 06pa30oBaTENbHON OpraHuM3auum CUCTEMOW OLIEHM-
BaHMUS.

MOMOLLb YYUTEJIO

MpeanoXeHHble TUMbl U NPUMEPbI 3aAaHWiA:

* OPVEHTMPYIOT YYUTENS B AMAMA30HE KOHTPOJSIbHBIX M3MEPUTENbHBIX MAaTEPUanoB Mo
KypCy, NoMoratT pa3Ho0bpasuTb 3afaHWsi TPEHUPOBOYHOIO, KOHTPOSIbHOrO M A0MoN-
HUTENbHOrO MOAYNEN, KaK MHTEPAKTUBHOMO BUAEO-YPOKA, TaK M TPAAULIMOHHOIO Ypo-
Ka B paMKaXx K/1aCCHO-YPOYHON CUCTEMbI;

* YUMTLIBAOT BO3MOXHOCTM YCBOEHMS MaTepuana, C TOUKM 3peHus ero auddepeHuma-
LMW ANSt Pa3MYHbIX KaTEropuii 06y4atoLmnXCcs, pa3Horo YPOBHSI U3yUYeHUs NpeaMeTa,
BO3PaCTHbIX 0CODEHHOCTEN MNAALWMNX LUKOIbHUKOB, @ TakXKe MOTUBALIMOHHOMO U NCK-
X03MOLIMOHAIbHOr0 KOMMOHEHTOB YPOKOB;

* 03BONAIOT OTPabaTbiBaTb HABbIKKM, 3aKPENSATb NOyYEHHbIE 3HAHMS U KOHTPOMUPO-
BaTb pe3ynbTaTbl 06yUYeHMs, Kak B XOAe KaXAoro ypoka, Tak U B paMKaxX MTOroBOro
ypoka no MaTepuany pasgena.

Cneunduueckon opMort KOHTPONs sBnseTcs paboTa ¢ npubopamu, NabopaTopHbIM

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

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

MepUMeHTasIbHble UCCNeA0BaHWs, NNaHMpoBaTb HabMloAeHUe UK OnbIT, BECTU CaMOCTO-

ATENbHO NPaKTUYECKYO paboTy.

3agaHne MOXET CYMTATbCS BbIMOMIHEHHBIM, €CNIN 3anMUCaHHbIN/BbIOpaHHbI OTBET COB-

nafaeT C BEPHbIM OTBETOM. 3afaHus MOMyT OuUeHMBaTbCa kak 1 6annom, Tak v 6onblnMM

KOMIMYECTBOM B 3aBMCMMOCTM OT YPOBHS CNOXHOCTW 33ZlaHus, OT KONMYeCTBa BBEAEH-

HbIX/BbIOpaHHbIX OTBETOB, OT TUMNA 3a4aHus.

HopMbi oueHok 3a Bce BMAbI MPOBEPOYHbIX paboT

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

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

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

* 1CMOJNb30BaHNE HepaLIMOHaAsIbHbLIX MPMEMOB peLLeHNst y4ebHOo 3aaaun.

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

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

* He 6onee 3—5 owMBOK MM He 6onee 8 HEAOYETOB MO NPONAEHHOMY Y4eOHOMY MaTepu-

any.

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

* Hanunume 6onee 6 ownbok mnm 10 HegoOYETOB MO TEKYLEMY MaTepuany;

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

KOHTPOJIbHO-U3MEPUTEJIbHbIE MATEPUAJIbI
Nno bUOJI0rMn

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

1) Bupyconorus

2) MMKONorus

3) 60TaHuKa

4) Mukpobuonorus

OTBeT: MuKonorus

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

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

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

B) 6epé3za noBucnas

) ONEHOK NETHMI

[1) wyka obbIKHOBEHHas!

E) kneBep kpacHbIn

3anuwmTe B Tabnuuy BbibpaHHble Ludpbl NO4 COOTBETCTBYIOWMMKU ByKBaMM.
OTBeT:

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

3. Bblbepute aBa BepHbIX OTBETA M3 NATM M 3anuwmute Undpbl, N0A4 KOTOPbIMUA OHM YKa3aHbl.

)KuBble OpraHn3Mbl CNOCOBHLI BOCTIPUHMMATL BO3AEWCTBUS BHELLHEN Cpefbl U pearmpo-
BaTb Ha HUX. B NpMBEAEHHOM HUXe CMUCKE HalauTe ABa TEPMMHA, KOTOPbIE ONWCHIBAIOT MNpPO-
LiecCbl, Nponcxoasiumne B opraHu3me.

1. [lbixaHwue;

2. PasapaxxmmocTb;

3. PasamMHOXeHue;

4. BolaeneHwue;

5. Pedhnekc.

OTBeT: pa3gpaxuMocTb, pedrekc.
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4 . 3anonHuTe Nponyckn B TEKCTE, BbIopaB OAWH W3 BapWaHTOB OTBETOB, MPEACTAB/IEHHbIX B
BMAE BbiMaAatoLLero cnucka. BetaBbTe B TEKCT «MOYBEHHOE MUTAHUE PacTEHWIN» NPONYLLEH-
Hble CTI0Ba U3 NPEANOXEHHOro cnncka. Crosa BCTABNAWNTE B HY>XXHOM UYMCTIE U NALEXE.

MouBeHHOe NUTAHUE pacTeHUi

BonblUMHCTBY pacTeHui npucylle noyBeHHoe nuTaHue. Ero ewé HasbiBatoT (A), Tak Kak
pacTeHus OCyLLeCTBAAIOT ero ¢ nomoubto (b). BaxHyto ponb B 3TOM npouecce urpatoT (B).
Onu nornowatot m3 noysbl (IN). Mo cocyaam noa aencteueM ([1) NOrNOWEHHBIN PacTBOP MOAHM-
MaeTCs B APYrmMe opraHbl paCcTeHUS.

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

LCoOoNoUhA~WN

A b B r A

5. BoccTaHOBWUTE BEpHYIO MOCNEeA0BaTENIbHOCTD.

3agaHusa 6a30BOro ypoBHS

1. YcTaHOBUTE, B KaKOW MOCNEA0BATENbHOCTM paboTaloT C MUKPOCKOMOM.

1) nocTaBbTE MMKPOCKON LITAaTMBOM K cebe

2) NOMecTUTe Ha MPEeAMETHbIN CTOMMK MUKponpenapat

3) NoNb3ysiCb BUHTOM, MIABHO ONyCTUTE OKYNsp

4) npy NOMOLL BUHTOB MEASIEHHO NOAHMMANTE TyOYyC, NMoKa He NOSABUTHLCS YETKOE M306pa-
XeHue.

[MpaBubHblE OTBETLI:

1) nocTaBbTE MMKPOCKON LWITAaTMBOM K cebe

2) NOMECTUTE Ha NPEAMETHbIN CTONMK MUKpOMpenapaTt

4) npy NOMOLLY BUHTOB MEASIEHHO NOAHUMANTE TybyC, MoKa He NOSABUTHLCA YETKOE M306pa-
XeHue.

3alaHne MOBbLILEHHOr0 YPOBHSA CIOXHOCTH

1. YcTaHOBMTE MOCNEA0BaTENIbHOCTb YCNIOXKHEHUS PacTUTENbHOrO MMpa Ha 3eMne, HauyuHas
C OOQHOKNIETOYHOr0 OpraHu3ma. 3anuwmnTe B Tabnmuy COOTBETCTBYIOLLYIO NOCNEA0BaTENbHOCTb
uncp:

1) Mxu

2) umaHobakTepun

3) Bogopocnu

4) NOKPbITOCEMEHHbIE

5) ronoceMeHHsble

6) NanopOTHUKM

[MpaBubHbLIE OTBETLI:

1) umaHobakTepun

2) BOAOpOCH
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BHnonorumna

3) Mxu

4) NanoOpOTHMKMN

5) ronoceMeHHble

6) NOKPbITOCEMEHHbIE

TOUKA \!Pocm

6. BOCCTaHOBWTE MOAMUCKM K PUCYHKY, HA KOTOPOM M306paxkeH npouecc dhoTOCUHTE3a.

MoAnMwUTE CTPENKM Ha PUCYHKE M3 NPEANIOXEHHOMO NEPEYHSI.

A. Bopa .,,,\ i 4

B. Yrnekucneln ras @

B. Kucnopon / 5

I. SHeprusa ConHua

7. 3anonHuTe NycTble KNeTKM B Tabnuue.

~

\\

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

B conepxaHue
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TemMaTnyeckoe niaHupoBaHue

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

Yactb 1. bruonorua — Hayka 0 XXMBOM Mupe
YacTb 2. MHOroobpasue XmBbiX OpraH1M3MOB.
YacTb 3. XXu3Hb OpraHM3MOB Ha MaHeTe 3eMns
Yactb 4. Yenosek Ha nnaHeTe 3emns

o OcHOBHble BuAbl AEATENIbHOCTH Wcnonb3o-
N¢ LileneBas ycraHoBka | Kon-Bo
n/n Tema CopepxxaHue oKa Yacos o6yuvarowmxcs Ha ypoke/BHey- BaHue 060-
ypP POYHOM 3aHATUM pyaoBaHue
1. Bnonorus — Hayka o0 >xusoM mMupe (8 u)
1 MeToabl U3y4yeHus Mcnonb3oBaHue yBe- O6bsICHATb Ha3Haue- 1 YMeHue paboTaTb ¢ NabopaTopHbIM Mwukpockon
XXUBbIX OPraHW3MOB: | JIMUUTENbHBIX NPUOOPOB | HUE YBEMUUTENbHBIX obopyaoBaHueM, yBenmunUTEeNbHbIMU CBETOBOW,
HabnoaeHve, u3Me- | Npu U3yyeHun 06bLeKToB | MpMOOPOB. npubopamu. N3yyaTb ycTporcTBo MU- | LMcpoBON

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

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

Pasnnuatb pyyHyio 1
WTATUBHYIO NYyMb,
3HaTb BENNYMHY nosy-
4aemMoro ¢ ux nNomo-
LWbI0 YBEIMYEHNS.

Kpockona u cobntogaTb npasmna pa-
60Tbl C MMKPOCKOMOM.

CpaBHMBaTb YBENMYEHWE NyNbl U MU-
Kpockona.

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

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

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

CTpoeHue kneTku. TkaHu
KneTouHoe cTpoeHue
XXMBbIX OpraHU3MOB.
KneTka. Yactu kneTtku u
UX Ha3Ha4eHue.

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

YMeHue paboTaTtb ¢ nabopaTopHbIM
0b0pyAoBaHWEM, YBENNYNTENBHBIMM
npnbopamu. HabntoaaTtb YacTtu u op-
raHoOMAbl KNETKW Ha rOTOBbIX MUKPO-
npenaparax noa ManbiM 1 60/bLUMM

vi150d '5 V)hOL
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[podosxeHue

OCHOBHbIE BUAbI AESATE/IbHOCTH Wcnonb3o-
N¢ LleneBas ycraHoBka | Kon-Bo
n/n Tema Coaep)xaHue ypOKa 4acoB obyuarowmxcs Ha ypoke/BHey- BaHue 060-
POYHOM 3aHATUMN pyaoBaHue
2 | OpraHu3MoB: Ha- MoHsATME O TKaHW. TkaHn | CpaBHMBATb XMBOT- 1 yBeNMYeHWeM MMKPOCKONa v onucbl- | Mukpockon
bnioaeHne, M3Mepe- | XUBOTHbBIX U PaCTEHUM. HYIO 1 pacTUTENbHYIO BaTb MX. umdpoBoW,
HWe, 3KCNepUMeHT Ux pyHKumN. KNETKW, HaxoamuTb Pasnnyatb OTAENbHbIE KNETKM, BXOAS- | MUKponpena-
JlabopamopHas pa- 4yepTbl UX CXOACTBA M wme paTbl
6oma Ne 2 pasnuuus. B COCTaB TKaHMW.
«3HAKOMCTBO C Pa3nnyaTb TKaHW Xu- 0606LwaTb 1 PuKCMpoBaTb pesynbTa-
KneTKaMu pacre- BOTHbIX W PacTEHWIA Tbl HabNtOAEHWN, feNaTh BbIBOAbI.
HUIA» Ha PUCYHKaX y4ebHu- Cobniogatb npasuna pabotbl B kabu-
Ka, XapaKTepu3oBaTb HeTe buonorum, obpatleHns c nabo-
UX CTpoeHune, obbsic- paTopHbIM 060pyA0BaHMEM
HATb UX YHKLWN.
3 OCO6EHHOCTN XUMK- | XMMUYECKMIA COCTaB PasnnuyaTb HeopraHu- 1 Habnopatb AEMOHCTpaUMIo OMnbITOB
4eCKoro cocTaBa KNeTKMU. Yeckue n opraHuye- yunTenem, aHanuauposaTb MX pe-
XXMBbIX OPraHWM3MoB: | XMMUYecKue BellecTBa | CKWUe BelecTBa KieT- 3ynbTaThl, AeNaTb BbIBOAbI.
HeopraHuyeckne | Knetku. HeopraHuye- KW, MUHepasbHble Co- AHanuaupoBaTb MPeACTaBNEHHYIO Ha
opraHuyeckue Be- CKue BeLlecTBa KNeTku, | N, 06bACHSATb UX PUCYHKaX y4ebHuKa nHhopMaLmio o
LLeCTBa, UX pONb B | MX 3HAYEHWe ANS KNEeTKM | 3HayeHwe Ans opra- pesy/bTaTax onbiTa, paboTas B nape
opraHusme n opraHusma. OpraHuye- | HU3Ma. YMeHue paboTaTtb ¢ 1abopaTopHbIM
CKUe BeLecTBa KNeTky, obopyaoBaHueM
UX 3HAYEHWe ANS KN3HU
OpraHuama u KneTku
2. MHoroo6pasue »uBbix opraHu3moB (11 y)
bakTepun. MHoro- bakTepuu: cTpoeHue u XapakTtepu3oBaTb OnucbiBaTb pa3Hoobpa3Hbie hopMbl PaccmatpuBa-
obpasue bakTepun | Xn3HeaeAaTeNbHOCTb. 0COBEHHOCTM CTpoe- bakTepuanbHbIX KNETOK Ha PUCYHKe HWe 6akTepui
BakTepun — NpUMUTUB- | HUS BakTepui. yuebHuka. Ha roTOBbIX
Hble OHOK/NETOYHbIE Op- Pa3nnyatb NOHATUS: «aBTOTPOMbI», MUKpornpena-
raHmambl. CtpoeHue bak- «reTepoTpodbl», «NPOKAPUOTbI», paTax c uc-
Tepuid. PaaMHOXeHMe «3yKapuoTbI». NO/b30BaHNEM
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N Lienesas ycraHoska | Kon-8o OCHOBHble BUAbl AEATENIbHOCTH Wcnonb3o-
n/n Tema Copep)xaHue ypoka 4acoB o6yuarownxcsa Ha ypoke/BHey- BaHue 060-
POYHOM 3aHATUM pyaoBaHue
3 6aKTepuin aeneHmem 1 XapakTtepu3oBaTb MpOLECCHl XW3He- | UmMdpoBOoro
KneTkn Haasoe. bakTe- [esTeNnbHOCTM bakTepum Kak npoka- | MMKpOCKoMa. P
PUM KaK camasi ApeBHAS pvOT. DNEeKTpPOH-
rpynna opraHu3MoB. CpaBHMBaTb W OLEHMBaTb posib BakTe- | Hble Tabauubl
lMpouecchl xun3Heaes- pWit-aBTOTPOOB 1 BaKkTEpUii-reTepo- | M Nnakatbl.
TeNbHOCTW baKTEpUi. TpocdoB B NpupoaeYMeHune pabotatb
MoHsiTMe 06 aBTOTPOdax ¢ nabopaTopHbIM 060pyAOBaAHUEM,
u reTepoTpodax, npoka- yBENMUUTENbHLIMKU NPUMbOpamMu.
p1oTax M aykapmoTax
4 PacteHus. MHoro- PacteHus. XapakTepu3oBaTb 1 PaznunyaTtb 4acTu LBETKOBOro pacre- Ob6Hapyxe-
obpasue pacteHuit. | MpeactaBneHne o0 Gpno- | rnaBHblE NPU3HAKM HWUS Ha pUCYHKe y4yebHuKa, BbIABUraTb | HUE X/0po-
3HayeHve pacTeHuit | pe. OTanunTENbHOE pacTEHUN. NpeanonoXxeHus 06 nx GyHKUmMaX. NnnacTos B
B MPUPOAE M XKMU3HWU | CBOUCTBO PacTeHUI. CpaBHMBaTb LBETKOBbIE M FONOCEMEH- | K/eTKax pac-
yesioBeka Xnopodwunn. 3HayeHne Hble pacTeHMs, XapaKTepu3oBaTb WX TEHUN C UC-
doTocuHTe3a. CpaBHe- CXOACTBO M pa3nnyus. NOSb30BaHW-
HWe KNETOK PacTeHMM W XapakTepu3oBaTb Mxu, ManopoTHUKK, | eM LndpoBo-
bakTepuit. [leneHue XBOLLM, MMayHbl Kak CMOpOBbIe pacTe- | ro
LiapCTBa pacTeHWn Ha HUS, ONpeaensTb TEPMUH «Cropax». MUKpOCKoNa.
rpynnbl: BOAOPOC/K, BbisiBNSITb Ha pUCYHKe yyebHuKa pa3- | DNeKTpOoH-
LBeTKoBble (MOKpbITOCE- NMYKS MEXAY PacTEHMAMW pa3HbIX Hble Tabnuubl
MEHHbIE), roI0CeMEH- cucTeMaTMyecKux rpynn. W Nnakarbl.
Hble, MXU1, NAayHbl, XBO- ConocTaBnsaTb CBOWCTBA pacTUTENb-
LK1, NMANOPOTHUKM. HOW W BaKkTepuanbHOM KNEToK, Aenatb
CTpoeHue pacteHui. Ko- BbIBO/bI.
peHb 1 nober. Cnoesw- XapaKkTepu3oBaTb 3Ha4YEHUE PACTEHWN
e Bogopocneit. OcHoB.- pasHbIX CUCTEMATUYECKUX Tpynn B
Hble pPa3nnunsi NOKPbLITO- XU3HKU yenosekaYMeHune paboTaTb C o
CEMEHHbIX U nabopaTtopHbiM 060pyAOBaHUEM, yBe- s
rOfI0CeMEHHbIX pacTte- JMYMTENbHBIMK NpUbopamu. g
HUI. Ponb LBETKOBBIX (o)
PacTeHUI B XU3HN Yeno- <
BeKa 0
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OcHOBHble BUAbl AEATENbHOCTH Wcnonb3o-
Ne LleneBas ycraHoBka | Kosn-Bo
n/n Tema Copep)xaHue ypoka 4acos obyuarownxcs Ha ypoke/BHey- BaHue 060-
POYHOM 3aHATUMU pyaoBaHue
5 XusoTHble. CTpoe- | XKMBOTHbIE PacrnosHaBaTb oa- 1 XapaKTepu30BaTb NPOCTENLIMX MO [oToBUTL MU-
HWE XXMBOTHBbIX. Mpeacraenenve o ay- | HOKNETOYHBIX U PUCYHKaM y4ebHMKa, onuncbiBaTb UX KponpenapaT
MHoroobpasue xu- | He. OCOBeHHOCTH Xu- MHOMOKNETOYHBIX XKK- pasnnune, Ha3blBaTb YacTW UX Tena. KyNbTypbl
BOTHbIX, UX POSib B BOTHbIX. OfHOKNETOY- BOTHbIX Ha PUCYHKaX CpaBHuBaTb CTpoeHWe Tena amébol ¢ | ameb.
NPUPOAE N XKNU3HM Hble U MHOrOKNETOYHblE | ydebHuKa. KNETKON 3yKapuoT, AenaTb BblBOAbI. O6Hapyxe-
yesioBeka opraHusmsbl. Ponb xu- Ha3blBaTb MHOTOK/IETOYHBIX XXWUBOT- HWe of-
BOTHbIX B MPUpOE M HbIX, M306paXxéHHbIX Ha PUCYHKe HOKJ1IETOYHbIX
XWU3HW YyenoBeka. 3aBu- yuyebHuka. XMBOTHbIX
CUMOCTb OT OKpYXXato- PaznunyaTb 6€Cno3BOHOYHbIX U NO- (npocTen-
Len cpeabl 3BOHOYHbIX XXMBOTHbIX. WKX) B BOA-
O6BACHATD PONb XUBOTHBLIX B XXU3HM HOW cpege ¢
yesioBeka v B Npupoge. NCMNosib30Ba-
XapakTepu3oBaTb (hakTOpbl HEXMBOW | HMEM Lndpo-
NpUPOAbl, OKa3blBalOLWME BISHAE HA | BOrO MUKPO-
XN3HEAEATENIbHOCTb XXUBOTHbIXYMe- ckona.
Hue paboTtaTb ¢ nabopaTopHbIM 060- | DNEKTPOH-
pyAOBaHWEM, YBENWYUTENbHLIMA NpU- | Hble Tabauupl
6opamu. ¥ NNAKaTbl.
6 «HabniogeHue 3a JlabopamopHas paboma | [0TOBUTb MUKpOMpe- 1 HabniogaTtb 3a ABMXXEHWEM XMBOT- [OTOBUTb MK-

nepeaBmxKeHneM
XNBOTHbIX>»

Ne 3
«HabniogeHue 3a nepe-
ABVXKEHNEM KMBOTHbIX»

napat KynbTypbl UH-
dy30pui.

N3yyaTb XuBbIE Opra-
HW3Mbl MO MUKPO-
CKOMOM Mpu Masnom
yBeNn4eHnu.

HblX, OTMeYaTb CKOPOCTb W Hanpasne-
HWE ABWXXEHMS, CPaBHWBaTb NepeaBu-
XXEHWE ABYX-TPEX ocoben.
®opMynnpoBaTb BbIBOA O 3HAYEHUM
LBVXEHUS 4N KMBOTHBIX.
®ukcmpoBaTh pe3ynbTaThbl Habnoae-
HWI B TETpaay.

Cobntopgatb npasuna paboTsl B kabu-
HeTe, obpalleHus ¢ nabopaTopHbIM
obopyaosaHueM.

YMeHwue paboTaTb ¢ 1abopaTopHbIM
obopynoBaHMeM, YBENMUMTENbHBIMM
npubopamum.

KpornpenapaT
KyNbTypbl WH-
dy3opun.
M3yuaTb Xu-
Bble OpraHu3-
Mbl NOA MU~
KPOCKOMOM
npv ManoM
YBENNYEHUN.
Habntogatb
33 [OBVXEHU-
€M XUBOT-
HbIX,
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N2
n/n

TeMa

Copep)xxaHue

LleneBas ycraHOBKa
ypoka

Kon-Bo
yacoB

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

Ucnonb3o-
BaHue 060-
pyaoBaHue

OTMeYaTb
CKOPOCTb "
HanpaBsfeHue
[BWKEHUS,
CpaBHMBaTb
DNEeKTPOH-
Hble Tabnuubl
W NJaKaThbl.

MHoroobpasue rpu-
608, Ux ponb B Npu-
pode ¥ XM3HW Yeno-

BEKa.

MHoroobpasue 1 3Haue-
Hue rpnbos.

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

XapaktepusoBaTtb
CTPOEHME LUNAMNOYHBIX
rpvboB.

MogpasgensTb WASNOYHble rpubbl Ha
nnacTuHyaTble u TpybuaTtble.
OnucbiBaTb CTPOEHWUE MNIECHEBbIX
rpubOB MO PUCYHKY YYebHMKa.
O6BACHATL TEPMUHBI «@HTUBMOTUK» U
«MEHULMITIUH>.

Pacno3HaBaTb Cbej0bHblE U 940BU-
Tble rpubbl Ha Tabanuax u pucyHkax
yuyebHuka.

YuyacTBoBaTb B COBMECTHOM 06Cyxze-
HUW Npasun cbopa 1 UCMONb30BAHNS
rpubos.

O6bACHATL 3HaveHne rpubos ans ue-
noBeKa u Ans npuposbl

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

3. XXu3Hb opraHu3MoB Ha nnaHete 3emns (7 4)

vi150d '5 V)hOL
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OcCHOBHble BMAbl AeATE/IbHOCTH Ucnonb3o-

Ne LleneBas ycraHoBka | Kosn-Bo
TeMma Copep)xaHue obyuarownxcs Ha ypoke/BHey- BaHue 060-

n/n ypokKa yacos
POYHOM 3aHATUMN pyAoBaHue

8 BnusiHwe akonorn- | Jkonornyeckme dakto- | Pasnnuatb NoHATUA: 1 N3yunTb pencteue pasnuuHbix dakto- | Lindposas
yeckmx hakTopoB pbl cpeabl. «3KOMOrNYeckuin ak- poB cpeabl (CBET, BNAXHOCTb, TeMne- | nabopatopus
Ha OpraHu3Mbl Ycnosus, BvsiIOWME Ha | TOp», «(aKTOp HEXW- paTypa) Ha OpraHu3Mbl, NPUBOANTb Mo 3K0N0rmmn

XXM3Hb OpPraH1M3MoB BOW Npupoabl», «dak- npuMepbl COBCTBEHHBIX HabntoaeHnn. | (aaTumk
B MPUPOAE, — 3KOMOrM- | TOP XUBOM NpUpoabI», ApryMeHTMpOBaTb AeATENbHOCTb Ye- OCBELLEeHHO-
yeckue (aKTopbl CPeAbl. | aHTPOMOreHHbIA (ak- NoBeKa B MPUPOAE KaK aHTPOMOreH- | CTW, BNAXHO-
(®aKTOpbl HEXMBOWM NpU- | TOp». XapaKTepun3oBaTh HbIl hakTop CTW 1 TeMmne-
poabl, aKTOPbl XXMBOW | AEACTBME PasNNYHbIX BbinonHeHne nabopatopHoi paboTbl. | paTypbl)
NPUPOAbI W aHTpornoreH- | akTopoB cpeabl Ha
Hble. [puMepbl 3KONOrn- | OpraHM3Mbl, MPUBOAUTD
4ecKknx (paKkTopoB npUMepbl COBCTBEHHbIX
HabntoAeHWN.
TeMmaTnyeckoe njaHMpoBaHMe MaTepuana B 6 knacce
«BUOJIOTNAl — HAYKA O PACTEHUSAIX»

YacTb 1. Hayka 0 pacteHunsx

YacTb 2. OpraHbl pacTeHuiA

Yactb 3. OCHOBHbIE MPOLIECCHI XU3HEAEATENBHOCTU PacTEHUM

YacTtb 4. MHoroobpasue 1 passuTue pacTUTEIbHOro Mupa

YacTb 5. MpupoaHble coobliecTsa

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

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

1 KneToyHoe cTpoe- KneTouHoe cTpoeHve CTpoeHve pactuTesb- 1 MpnBOAMTL NpUMEPbI OAHOKNETOY- Mukpockon
HMe OpraHn3MoB. pacTeHui. HOW KNETKM: KNEeToY- HbIX ¥ MHOrOKNETOYHbIX PACTEHMM. uMdpoBoW,
Knetkn pacteHui. CBOVICTBa paCTUTENbHOWM | Hasi CTEHKa, S4po, Lu- PaznnuyaTb M HasbiBaTb OpraHoMAb MUKponpena-

KNeTKu. TOonnasma, Bakyosnu, KNETOK pacTeHun. paTbl

suiowoung
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OCHOBHbIe BUAbl 4EATE/IbHOCTU 06y- Ucnonb3oBa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CopeprkaHue ypoka 4acoB YaloLMXCS Ha YpOKe/BHEYPOUHOM | Hue o6opypo-
3dHATUUN BaHue
lNonoBoe pa3MHo- KneTka Kak OCHOBHas nnactuabl. XusHege- XapaKkTepun3oBaTb OCHOBHbIE MpoLec-
XeHue. POCT 1 pa3- | CTpyKTypHas eauHuua ATENbHOCTb KNETKM. Cbl XW3HEAEeATeNbHOCTN KNETKM.
BMTWE OpPraHW3MOB pacTeHus. [leneHune Knetku. 0606wwatb 3HaHWS ¥ AenaTb BbIBOAbI
KneTka Kak XuBas cu- 0 B3aMMOCBSA3M paboTbl BCEX YacTel
crema. OcobeHHOCTH KNEeTKMU.
PaCTUTENBHON KNETKM BbISIBNSITb OTNNYMTENBHBIE MPU3HAKK
pacTUTENbHOM KNETKU
YMeHue pabotaTtb € nabopaTopHbIM
obopyaoBaHueM, yBeNNUNTENbHBIMM
npubopamu.

2 | Knetku, TkaHu v op- | TKaHM pacTeHWN. MoHsATMeE 0 TKaHK pac- 1 OnpenensTb NOHATME «TKaHb». Xa- Mukpockon
raHbl pacteHunit. OT- | MoHsATME O TKaHW pacTe- | TeHWW. Buabl TKaHen: paKTepW30BaTb 0COBEHHOCTM CTpoe- | LM POBOH,
JMYMTENbHbIE NpK- HUI. Buabl TKaHei: OCHOBHasl, NOKPOB- HUS N PYHKLWW TKaHE! pacTeHuit. MUKponpena-
3HAKM XUBbIX Opra- | OCHOBHasi, NOKPOBHAs, | Has, NpoBoAsuias, YCTaHaBMBaTb B3aMMOCBA3b CTpoe- | paThl
HU3MOB npoBOAsILLAs, MEXaHM- MexaHuyeckas. Mpu- HUS U PYHKUMIN TKAHEN.

yeckas. MpUYMHbI NOSIB- | YWHbBI NOSIBNIEHWS TKa- OB6bSCHATb 3HAUYEHNE TKAHEN B XKM3-
NEHNs TKaHEN. Hel. PacTeHune kak HW pacTeHusl.
0606LieHMEe 1 cUCTEMA- | LENOCTHBIN XMBOW 0606watb 1 cucTeMaTU3NPOBaThb
TW3auMs 3HaHWN NO MaTe- | OpraHM3M, COCTOSILLMI 3HaHWS NO Teme, AenaTb BbIBOAbI.
puanam Tembl «Hayka o W3 KNETOK 1 TKaHEMN. OTtBeyaTb Ha UTOroBble BOMPOCHI Te-
pacTeHnsx — 60TaHuKa». Mbl, BbINOHATL 3a4aHNs

2. OpraHbl pacteHui (8 u)

3 Cems, ero ctpoeHne | CeMsi Kak opraH pas- CTpoeHune cemeHu: 1 O6BSACHATL ponb CEMSH B NpUpoAE. Pabota
1 3HayeHune MHOXEHUS pacTEHW. KOXYypa, 3apoablL, Xapaktepu3oBaTb DYHKLMM YacTei «CTpoeHune

3HayeHune cemMsH B npu-
poOZE W XM3HU YenoBeka
JlabopamopHasa paboma
No 1

«CTpoeHue ceMeHn a-
conun»

3HAOCMNEepM, CeMsao-
nun. CTpoeHue 3apo-
Ablwa pactexus. [y-
[ONbHbIE M OAHOAO/b-
Hble pacTeHus.
MpopacTaHue ceMsH.

CEMEHM.
OnwucobiBaTh CTpOEHME 3apoblwa
pacTeHus.

YcTaHaBn1BaTb CXOACTBO NPOPOCTKa
C 3apOoAblLLeM CEMEHN.

OnucbiBaTh CTaguu npopactaHus

cemeHu daco-
anm»
Uncdposas
nabopatopus
Mo 3Konormm
(naTumk ocse-
LLEHHOCTH,

vi150d '5 V)hOL
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OcHOBHble BMAbl AeaTenbHocTh 06y- | Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)xaHue ypoKa 4acoB YaKLWMKUXCA Ha YPOKe/BHEYPOYHOM Hune o6opypo-
3dHATUUN BaHue
MpopoCTOK, 0cobeH- CeMsH. BbiSBnSTb OTAMYUTENbHBIE BNAXHOCTN U
HOCTM €ro CTPOeHMS.. MPU3HaKW CeMSH ABYAOMbHBIX W 0Of- Temnepary-
HOAOMNbHbIX pacTEHUM. pbl).
Mcnonb3oBaTb MHPOPMaLMOHHbIE INEKTPOHHbIE
pecypcbl Ans NoaroToBku coobuue- Tabnuubl 1
HUS O POSIN CEMSIH B XXM3HW Yenose- | nnakatbl.
Ka.
MpoBoanTb HabnoaeHus, GUKCMpo-
BaTb MX pe3ynbTaTbl BO BPEMS BbINON-
HeHust nabopaTopHO paboThl.
Cobniogatb npasuna paboTbl B kabu-
HeTe, obpalleHust ¢ nabopaTopHbIM
obopyaoBaHueM YMeHune pabotaTb C
nabopatopHblM 060pyAOBaHMEM,
yBENYUTENBHBIMM Npubopamu.
4 Ycnosus npopacta- | 3HayeHue BoAbl U BO3- M3yunTb ponb 3anac- 1 XapakTepu3oBaTb pofib BoAbl M Bo3- | Pabota
HUS CeMSIH Ayxa Ans NpopacTaHns | HblX NMUTaTeNbHbIX Be- AyXa B MpopacTaHumn CEMSIH. «Ycnosus
CeMsH. 3anacHble NuTa- | LWeCTB CeEMeHU. TeM- O6bACHATL 3HAYEHME 3anacHbIX M- | NpopacTaHus
TeNbHble BelecTsa ce- nepaTypHble YCoBus TaTesbHbIX BELWECTB B MPOPacTaHun | CEMSH».

MeHW. TemnepaTtypHble
YC/I0B1S NpPOpacTaHus

ceMsH. Ponb ceeTa. Cpo-

KN nocesa CEMAH

npopacTaHnus CEMSH.
Ponb cBeTa.

CEMSIH.
O6bSACHATL 3aBMCMMOCTb NpopacTa-
HUS CEMSIH OT TeMMepaTypHbIX YCno-
BUMN.

MporHo3unpoBaTb CPOKM NOCEBa Ce-
M$SIH OTAENbHbIX KYNbTYp.

YMeHue pabotatb ¢ nabopaTopHbIM
060pyAoBaHMEM, YBENNUNUTENBHBIMY

npubopamu.

3HayeHue BO-
Abl ¥ BO3AyXa
ANs npopac-
TaHUs CEMSH.
Uncdposas
nabopaTtopus
Mo 3KONOruu
(AaTumk ocee-
LLEHHOCTH,
BNAXHOCTU 1
Temnepary-
pbl).

suiowoung
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OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CopepxaHue ypoka 4acoB YAKLWMXCS Ha YpoKe/BHEYPOUHOM | Hue o6opyao-
3aHATUMN BaHue
INEeKTPOHHbIE
Tabnnubl 1
nnaakarbl.
5 KopeHb, ero ctpoe- | Tunbl KOPHEBLIX CUCTeM | M3yunTb BHELWIHee U 1 Paznuuatb 1 onpeaensTb TUMbl KOp- Mwukpockon
HWe U 3HaYeHne pacteHuin. CTpoeHne BHYTpeHHee CTpoe- HEBbIX CMCTEM Ha PUCYHKax, repbap- | umMdpoBoW,
KOPHS — 30Hbl KOPHS: HWe KOpHS HbIX 3K3eMMAsapax, HaTypanbHbIX MUKponpena-
KOHYC HapacTaHus, Bca- obbekTax. paTbl.DneK-
CblBaHWsi, NPOBEAEHMS, HasblBaTb 4aCTW KOPHSI. TPOHHbIE Ta-
Aenenus, pocrta. Poct YcTaHaBnMBaTh B3aMMOCBS3b CTpoe- | 6auubl 1 nna-
KOPHSI, reoTponuam. Bu- HUS U PYHKLUMI YaCTEN KOPHSI. KaTbl.
AOU3MEHEHUS KOPHEW. Ob6BbACHATL 0COBEHHOCTH pocTa Kop-
3HauyeHue KopHen B Hs. MpoBoauTb HabnaeHNs 3a U3-
npupoze. MEHEHWSIMW B BEPXYLUEYHOW YacTu
KOpPHS1 B nepuoa pocTa.
XapakTepu3oBaTb 3Ha4yeHWe BUAOW3-
JlabopamopHaa paboma MEHEHHbIX KOPHEW ANl pacTEHUM.
Ne 2 MpoBoauTtb HabnoaeHust U Gukcmpo-
«CTpoeHue KOpHS npo- BaTb WX pe3ynbTaTbl BO BPEMS BbINON-
poCTKa» HEHMS NabopaTopHOM paboThl.
Cobniopatb npasuna paboTbl B kabu-
HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM
YMeHune pabotaTtb ¢ nabopaTopHbIM
obopyaoBaHueM, yBenmunTenbHbIMK
npubopamu.
Jlucr, ero ctpoeHve | JIUCT, ero CTpoeHve u N3yunTb BHELLHEE K 1 OnpegensaTb Yactv nucta Ha repbap- | Mukpockon
1 3HaYeHne 3Ha4yeHve BHYTPEHHee CTpOeHue HbIX 3K3eMNspax, pUCyHKax. uMdpoBoH,
BHewHee cTpoeHne nu- | nucra. Pasnnuatb NpocTble U COXHbIE K- | MUKponpena-

CTa. BHyTpeHHee cTpoe-
HWe nncTa. TuMbl XUNKO-
BAHWA JINCTLEB.

CTbsl. XapaKTepu3oBaTb BHYTPEHHee
CTPOEHWE NIUCTa, ero YacTu.

paTbl.BHyTpeH-
HEe CTpoeHue
nucra.
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LE

[podosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
6 CTpoeHue 1 yHKLnK YCTaHaBnMBaTh B3aMMOCBA3b CTPOE- | D/IEKTPOHHbIE
yCTbUL,. 3HayeHWe nucra HUS U DYHKUMI NucTa. Tabnuupl 1
AN pacTeHuns: GOTOCHH- XapakTepn30BaTb BUAOM3MEHEHUS nnakarbl.
Te3, UCNapeHne, rasoodb- NINCTLEB PacTeHWUM
MeH. Jluctonag, ero YmMeHue paboTtaTh ¢ nabopaTopHbIM
POSib B XXM3HWU pacTeHus. 0bopyaoBaHueM, yBenmunTenbHbIMK
BuaonsmeHeHus nu- npubopamu.
CTbeB
7 Crebenb, ero ctpoe- | Crebenb, ero ctpoeHve | M3yunTb BHELLHee 1 OnucbiBaThb BHELLHee CTpoeHue cTeb- | Mukpockon
HWe U 3HaveHne N 3HaYeHune CTpoeHue ctebns. Tu- NS, NPUBOAUTL MPUMEPLI Pa3nyYHbIX | LMGPOBON,
nbl ctebnen. BHyTpeH- TUMOB cTebnen. MuKponpena-
JlabopamopHas paboma | Hee CTpoeHue CTebns. Ha3blBaTb BHYTpeHHWe yacTu ctebns | patbl. «Cre-
Ne 4 «BHeluHee cTpoe- | OyHkumn cTebns. Bu- pacTeHuiA N UX PYHKLMK. 6enb oaHo-
HUEe KOpHeBWla, knyb- | aou3MeHeHust cTebns OnpepensTb BUAOU3IMEHEHNS HaA- AONbHbIX U
HS, YKOBULbI» Y HaA3EMHbIX 1 NoA- 3eMHbIX U NOA3EMHbIX N0b6eros Ha [BYOONbHbIX
3eMHbIX Noberos. pUCyHKax, (oTorpadusx, HaTypaib- | pacTEHWUA»
HbIX O6beKTax. INEeKTPOHHbIE
N3yyaTb W onucbiBaTb CTPOeHWe noa- | Tabnuupl n
3eMHbIX Nnoberos, oTMeYaTb UX pa3- | NAakaTbl.
nmymns.
duKcMpoBaTh pesynbTaThl UCCeao-
BaHuin. Cobnopatb npasuna paboTbl
B KabuHete, obpalleHus ¢ nabopa-
TOpHbIM 060pyaOBaHMEM
3. OCHOBHbIe NpoLecchbl XXU3HeaesaTeNIbHOCTH pacTeHui (6 u)
8 MuHepanbHoe nuTa- | MuHepanbHoe nNuTaHue YcTaHaBnMBaTh B3au- 1 O6bSICHATL POSib KOPHEBBIX BO- Lindposast
HME pacTEeHUI K PaCTEHWN U 3HAYeHwe MOCB$I3b NOYBEHHOMO NIOCKOB B MEXaHW3Me NOYBEHHOr0 nabopatopusi

3Ha4yeHnE BoAabI

BOZbI
Boga kak Heobxoaumoe
yClI0BME MUHEPANbHOrO
(NOYBEHHOrO) NUTaHMS.

MUTaHNUS PacTEHNN U
YCNOBUIA BHELLHEW
cpeasl.

nUTaHns.
O60CHOBbLIBaTh POJIb MOYBEHHOIO MNK-
TaHUS B XXM3HU PACTEHWI.

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

suiowoung
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[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CoaepxaHue ypoka 4acoB YalLwWMXCsl Ha Ypoke/BHEYPOUHOM | Hue o6opyao-
3aHATUMN BaHue
N3BneyeHne pacteHmem CpaBHvBaTb U pa3nnyaTb COCTaB U
13 NOYBbI PACTBOPEHHbIX 3HaYeHWEe OPraHNYeCcKnX U MuHe-
B BOZE MUHEpasIbHbIX panbHbIX YA0OPEHWUI ANsi pacTeHUN.
conet. yHKUMS KOpHe- Mcnonb3oBaTh MHMOPMALMOHHbIE
BbIX BOSIOCKOB. [lepeme- pecypchbl AN NOATOTOBKM Mpe3eHTa-
LeHne BOAbl N MUHe- LMK NpoeKkTa 0 NpUCnocobneHHoOCTH
panbHbIX BELLECTB MO K BOAE PacTeHWIA pa3HbIX 3KOM0rmye-
pacTeHuio. 3HaveHne CKMX rpynn
MUHepanbHOro (NoYBeH-
HOro) NUTaHMs. Tunbl
ynobpeHuit 1 UX ponb B
XMW3HW pacTeHus. JKo-
NOrMyeckme rpynnel pac-
TEHUIN MO OTHOLLEHMIO K
BOAe
9 BosaywHoe nuTa- BozaywHoe nutaHue XapakTtepu3oBaTb 1 MpuBOAMTb NpUMepbI opraHn3mMos — | Lindposas
HMEe pacTeHnn — pacTeHunn — ycnosus, Heobxoaum- aBTOTPOOB U reTepoTpodoB, Haxo- | nabopatopus
oToCUHTE3 oToCnHTE3 Mble A1 BO34YLWHOro [AMTb pa3nnyms B UX MUTAHWUMN. Mo 3KO0N0rmm
Ycnosusi 06pa3oBaHus MUTaHNUS PaCTEHMM. O60CHOBbIBaTb KOCMUYECKYHO POSib (patumk yrne-
opraHunyeckux Bewwects | O6bACHATbL ponb 3eNEHbIX pacTeHuit. Mcnonb3oBaTb Kucnoro rasa
B pacTeHun. 3enéHble 3eNEHbIX NINCTLEB B MH(OPMaLMOHHbIE pecypchbl Ans ¥ Kucnopoaa)
pacTeHus — aBToTpodbl. | hOTOCUHTESE. MOArOTOBKM COOBLLEHMS O pONn
leTepoTpodbl Kak no- (hOTOCMHTE3a Ha HalLEeN NnaHeTe
TpebuTenm roToBbix op- BbinonHaTb HabmogeHus u usmepe-
raHUYECKUX BELLECTB. HUSA
3HayeHue hoToCMHTE3a
B Npupoae
11 | ObixaHve n obmeH [bixaHue n obmeH Be- XapakTtepu3oBaTb 1 BocnutaHue 6epexHoro oTHowexus | LUudposas
BELIECTB Y PaCTeHWit | LWEeCTB Yy pacTeHMN CYLLHOCTb npovecca K CBOEMY 3[0pOBbIO, NMPUBUTUE UH- naboparopus

Posb AbIXxaHWS B XXWU3HU

[bIXaHWS! y PacTEHMIA.

TEpeca K U3yHEHUIO NMpeEAMETA.

no 3Konornn
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[podosxeHue

OcHOBHble BMAbl AeaTenbHocTh 06y- | Ucnonb3oBa-

Ne LleneBas yctaHOBKa Kon-Bo

n/n Tema Copep)xaHue ypoKa 4acoB YaKLWMKUXCA Ha YPOKe/BHEYPOYHOM Hune o6opypo-

3dHATUUN BaHue

pacteHun. CpaBHuTeNnb- | YCTaHaBnMBaTb B3au- BbinonHaTb onbiT, Habnoaatb pe- (patumk yrne-
Has XapaKTepucTuKa MOCBSI3b MPOLECCoB 3ynbTaThbl U AenaTb BbIBOALI MO pe- KWUCnoro rasa
MPOLLECCOB AbIXaHWUs U AbIXaHNs U (HOTOCKH- 3ynbTaTaM uccnesoBaHus 1 Kncnopoaa)
doTtocuHTeza. ObMeH Te3a, NPOBOANUTb MX
BELLECTB B OpraHu3me CpaBHeHMe.
KaK Ba)KHEMLIMI npu- Onpepenstb NoHATME
3HaK >XXU3HWU. B3anmo- «0bMeH BellecTs».
CBSI3b MPOLIECCOB AblXa- | XapakTepu3osaTb 06-
HUS M POTOCUHTE3A MEH BeLleCTB Kak

BaXXHbI NpU3HaK

YKU3HU

4. MHoroob6pasue u pa3Butue pacTurenbHoro Mupa (10 v)

12 | Bogopocnu, ux Obwasn xapaktepuctu- | M3yunTb CTpoeHue u 1 Bblgenatb v onucbiBaTb CyLLECTBEH- Mwukpockon
MHoroobpasue B ka. CTpoeHue, pa3MHO- | pa3MHOXeHWe BOAO- Hble NpW3HaKN BOAOPOCEN. umdposoi,
npupoae )XEHWE BOAOPOCNEN. pocnen XapakTepn30BaThb rNaBHbIE YepThl, MUKponpena-

Pa3Hoobpa3ve Bogo- nexalume B OCHOBE cucTemMaTuku Bo- | paTol. (Oa-
pocnei. Otaensl: 3ené- Aopocnei. HOK/IETOYHast
Hble, KpacHble, bypble Pacno3HaBaTb BOAOPOC/N Ha PUCYH- | BOAOPOC/b —
BOAOPOC/U. 3HaYeHne Kax, repbapHblXx MaTepuanax. X1laMmngomo-
BOAOPOCNEei B Npupoae. CpaBHuBaTb BOAOPOC/M C HA3eMHbI- | HaAa)

Wcnonb3oBaHue Boao-
pOCNEN YENOBEKOM

MW PacTEHUSIMW 1 HAXoAUTb 06LLne
NpU3HaKMK.

O6BACHATb NMPOLIECCHI PA3MHOXEHMS
Y OOHOKJIETOYHBIX 1 MHOTOKJIETOY-
HbIX BOAOPOC/IEN.

Ncnonb3oBaTh MHGOPMALIMOHHbIE
pecypcbl 451 NOAroTOBKM CooblLe-
HWUSi 0 3HAYEHUM BOJIOPOC/IEN B NpU-
POJIE M XW3HW YENOBEKa

suiowoung
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[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CoaepxaHue ypoka 4acoB YAKLWMXCS Ha YpoKe/BHEYPOUHOM | Hue o6opyao-
3aHATUMN BaHue
13 | Otaen Moxosua- MoxoBuaHble, xapakTtep- | U3yunTb CTpoeHue U 1 CpaBHMBaTb NPeACTaBUTENEN pa3- Mukpockon
Hble. ObLlas xapak- | Hble YepTbl CTPOEHMS. pa3MHOXEHNE MXOB NWYHBIX TPYNN pacTeHWi OTAEeNa, ae- | uncdpoBon,
TepucTMKa W 3Hade- | Knaccol: MNeyéHOYHUKM K naTb BbIBOAbI. MUKponpena-
Hue JlnctoctebenbHble, nx Ha3blBaTb CyLEeCTBEHHbIE MPU3HAKK patbl. (Coar-
OTNNYUTENbHBIE YepTbl. MXOB. HYM — KJie-
Pa3MHOXeHue (6ecrno- Pacno3HaBaTb MpeacTaBuTeneil Mo- | TOYHOE
Noe 1 NonoBoe) u pas- XOBWAHBIX HA PUCYHKaX, repbapHbIX | CTPOeHKe)
BUTUE MOXOBUAHBIX. MO- MaTepuanax, Xublx obbekTax.
XOBWAHbIE KaK Cropo- Bblgenstb npusHakM MpuHaAIexXHOo-
Bble pacTeHus. CTWU MOXOBMAHbIX K BbICLUMM CMOPO-
3HayeHne MX0B B Npwu- BbIM PACTEHUSIM.
pOAEe M XMW3HW YenoBeka. XapakTepu3oBaTb NpoLecchl pas-
MHOXEHUS U pa3BUTUS MOXOBUAHDIX,
JlabopamopHaa paboma NX 0COBEHHOCTW.
Ne 6 YCTaHaBMBaTh B3aWMOCBA3b CTpoOe-
«M3yyeHne BHewWHero HUSI MXOB M X BO3ENCTBMS Ha
CTPOEHUS MOXOBMAHbIX cpeany obutaHus.
pacTeHnin» CpaBHuMBaTb BHELUHee CTpOeHWe
3enéHOro Mxa (KyKYLKUHa NbHa) K
6enoro mxa (cdarHyma), oTMevaTb
MX CXOACTBO W pasnnyums.
OukcmpoBaTb pesynbTaThl Mccnemo-
BaHMWN.
Cobniopatb npasuna paboTtbl B kabu-
HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHmeM
14 | Otpen NonocemeH- | Obwas xapaktepuctuka | M3yuntb 0bLwyto xa- 1 Boisenatb 0bwme yepThl cTpoeHus u | Pabota c rep-

Hble. ObLas xapak-
TEpUCTUKA W 3Haye-
Hue

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

paKTEPUCTUKY ronoce-
MEHHbIX PacTEHW

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

6apHbIM MaTe-
pvanom

vi150d '5 V)hOL
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[podosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
KaK CBMAeTenbCcTBo 60- XapakTepun30BaTb NpoLecchl pas-
nee BbICOKOro YpOBHS MHOXEHUS U pa3BUTUSA rOJIOCEMEH-
pa3BUTUSA rONIOCEMEH- HbIX.
HbIX M0 CPAaBHEHWUIO CO MporHo3npoBaTb NOCNEACTBUS Hepa-
cnopoBbiMU. OcobeHHo- LMOHANbHOW AEATENBHOCTM YenoBeka
CTW CTPOEHUS U pa3Bu- AN XKU3HW TOSIOCEMEHHbIX.
TUS NpeacTaBuTenen Mcnonb3oBaTh MHHOPMALMOHHbBIE
knacca XBoWHble. ono- pecypcbl Ang noaroTOBKM Npe3eHTa-
CEMEHHble Ha TeppuTo- LMW NPOEKTA O 3HAYEHUN XBOWHbIX
pun Poccuun. Ux 3Have- necos Poccuu
HUEe B NPUPOAE U XN3HM
yenoseka
15 | CemencTBa knacca Obuwas xapakTepucTu- N3yunTb 06LLYI0 Xa- 1 Bblgenstb OCHOBHble Npu3Haku knac- | PaboTa c rep-
[ABynonbHble ka. Cemencrea: Po3o- paKTepUCTUKY ce- ca [1ByaonbHebie. 6apHbIM MaTe-
LiBETHblE, MOTLINbKOBLIE, | MEWCTB knacca [By- OnucbIBaTb OT/IMUUTENbHBIE MPU3HA- | pyUaIoM
KpecTouBeTHble, [ONbHbIE. K1 CEMENCTB Kacca.
MacnéHosble, CNoXHO- Pacno3HaBaTb npeacTaBuTenei ce-
uBeTHble. OTAnYmMTENb- MEWCTB Ha pUCYHKaXx, repbapHbix Ma-
Hble NMPU3HaKK ce- Tepuanax, HaTypasbHblX 0bbekTax.
MeWCTB. 3HayeHue B MpuMeHsATb NpuéMbl paboThl € onpe-
MPUPOAE M XU3HU Yeno- AENUTENEeM pacTeHun.
Beka. CenbCckoxo3su- Mcnonb3oBaTh MHHOOPMALMOHHbBIE
CTBEHHbIE KYNbTypbl pecypcbl Ang NOArOTOBKM Mpe3eHTa-
UMM MPOEKTa O PONM pacTeHW Knac-
ca [IBynonbHble B MPUPOAE M XKU3HK
yesioBeka
16 | Cemencrsa knacca Ob6was xapaktepuctuka. | M3yumTb 0bLyto xa- 1 Bblgendatb npusHaku knacca OaHo- Pabota c rep-

OpaHoaoMbHbIE

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

PaKTEPUCTUKY Ce-
MeNCTB Knacca OaHo-
JONbHbIE.

JONbHbIE.
OnpenensaTb NpU3HaKN AeneHus
Knaccos [AeyaosnbHble 1 OgHO40Sb-
Hbleé Ha CEMENCTBa.

6apHbIM MaTe-
pvanom

suiowoung
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[podonxeHue

No
n/n

Tema

Copep)xxaHue

LleneBas ycraHOBKa
ypoka

Kon-Bo
yacoB

OCHOBHble BUfbl AeATENbHOCTH 06Y-
YaloWMXCs Ha YPoKe/BHEYPOUHOM
3aHATUMN

Ucnonb3oBa-
Hue obopypo-
BaHue

XW3HW Yyenoseka. Uc-
KNounTENbHAs pPosib
3N1aKOBbIX PaCTEHUN

OnucbiBaTb XapakTepHble YepTbl ce-
MeWcTB knacca OAHOAONbHbIE.
MpuMeHsTb NpUéMbl paboTsl € onpe-
AENUTENEM pacTEHWN.

Mp1BOANTbL NPUMEPbI OXPAHSAEMbIX
BMAOB.

Ncnonb3oBaTh MHHOPMALIMOHHbIE
pecypcbl Ans NOArOTOBKM Mpe3eHTa-
LMW NpoeKTa 0 NPaKTUYECKOM UC-
MoNb30BaHWM pacTeHM CEMENCTBA
OQHOAOMbHbIE, O 3HAYEHWUW 3/1aKOB
ANS XXMBbIX OPraHn3MoB

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

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

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

YacTtb 6 Tun Monntocku

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

Yactb 10. Knacc MpecMbikatowmecs, unm Pentunum
Yactb 11. Knacc MNruupl

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

vi150d '5 V)hOL
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OCHOBHbIe BUAbl 4EeATE/IbHOCTU 06y- Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)xaHue ypoKa 4acoB YaKLWMKNXCA Ha YPOKe/BHEYPOYHOM Hue o6opyno-
3dHATUUN BaHue
2. CTpoeHue Tena XMBOTHbIX (2 Y4)
1 KneTka KneTka BbISIBUTb CXOACTBO M 1 CpaBHMBaTb KIETKM XUBOTHbIX U pac- | Mukpockon
Hayka unTonorus. pasnnune B CTPOEHWUU TEHWUN. umpposoi,
CTpO€HWE XWBOTHOM XXMBOTHOM W pacTy- Ha3biBaTb KNETOYHbIE CTPYKTYpPbI XU- | MUKpOnpena-
KNeTKW: pa3mepbl U (op- | TENbHON KNETOK BOTHOM KNETKMW. paThbl.
Mbl, K/IETOYHbIE CTPYKTY- [lenaTb BbIBOAbI O NMPUYMHAX pa3-
pbl, X POJb B XU3Heae- JIMYMS U CXOACTBA XKMBOTHOW W pac-
ATENbHOCTU KNETKM. TUTENbHON KNETOK.
CxoacTBO M paznuums YCTaHaBMBaTb B3aMMOCBSA3b CTpoe-
CTPOEHUS XMBOTHON Y HWUS XMBOTHOM KNETKWU C TUMOM NUTa-
PaCTUTENBHOM KNETOK HUS
YMeHue pabotaTtb € nabopaTopHbIM
obopynoBaHueM, yBenmunuTebHbIMU
npubopamu.
2 | TkaHw, opraHbl U cu- | TKaHuW, opraHbl U cucte- | M3yunTb TKaHu: anuTe- 1 HasbiBaTb TUMbl TKAHEW XMUBOTHbIX. Mukpockon
CTeMbl OpraHoB Mbl OpraHoB NnanbHble, COeanHHU- YCTaHaBNMBaTb B3aMMOCBS3b CTpoe- | LncpoBon,
TKaHu: anuTenuanbHble, | TeNbHble, MbllUeYHble, HUS TKAHEN C UX PYHKLUUSMM. MUKponpena-
COeMHUTENbHbIE, Mbl- HepBHbIE, UX XapaK- XapakTepu3oBaTb OpraHbl U CUCTEMbI | paThbl

LUeYHble, HEpBHbIE, WX
XapaKTepHble NMpU3HaKMW.
OpraHbl 1 cucTeMbl op-
raHoB, 0CO6eHHOCTH
CTPOEHMSA N DYHKLMNA.
Tunbl CUMMETPUMN KUBOT-
HOro, UX CBSA3b C 06-
Pa30M XMU3HMW.

TEPHbIE NPU3HAKM.

OpraHoB XXWBOTHbIX.
MpuBOANTL NMPUMEPLI B3aUMOCBA3M
CUCTEM OpPraHoOB B OpraHu3Me.
Bbicka3biBaTb NPeAMNONOXeEHMs O No-
CNefCTBUSX HapPYLIEHUS B3aMMOCBS-
311 OpraHoB W CUCTEM OpraHoB Ans
opraHu3ma.

OnucbiBaTb B3anMoCBsA3b 06pasza
XXU3HW XMBOTHOrO M TUMa CUMMETPUM
Tena.

suiowoung

vV130d '\ VIhOL



SVHBXAOT0D g

[podonxeHue

vi150d '5 V)hOL

OcHoBHble BUAbl AeATeNnbHOCTH 06y- | Mcnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)xaHue ypoKa 4acoB YaKLWMKNXCA Ha YPOKe/BHEYPOYHOM Hune obopypo-
3dHATUMN BaHue
3. NMoguapcTso Mpocreilume, nnn OgHokneTouHble (4 4) pu
3 Obwas xapaktepu- | Cpeaa obuTaHusi, BHew- | [JaTb 06Lyto XxapakTe- 1 BbIsiBNSATb XapakTepHble MpU3HaKu Mwukpockon
CTMKa NOALApCTBa Hee cTpoeHue. CTpoe- pucTtuky Mpocren- noguapcraa Mpocteiiwue, nnm Oa- umdpoBoi,
Mpocrenwmue. Tun HUE N XW3HeaesTeb- UMM, Ha npumepe Tu- HOKNneTouHble, TMna CapKogoBsble U MUKporpena-
CapkofoBble M Xry- | HOCTb CapKOAOBbIX Ha na CapKoaoXryTu- XKIYTUKOHOCLbI. paTbl (ameba)
TUKOHOCUbI. Knacc npumepe amébbl-npo- KOBble PacnosHaBaTb NpeAcCTaBUTENEN Knac-
CapkopoBble Test. PasHoobpasme cap- ca CapkogoBble Ha MUKponpena-
KOZOBbIX paTax, pucyHkax, gotorpacusx.
YcTaHaBn1BaTb B3aMMOCBSA3b CTpOe-
HWS M DYHKLMI OpraHM3Ma Ha npu-
Mepe aMébbI-npoTes.
060CHOBbIBaTb POsib NPOCTENLLNX B
3KOCUCTEMAax
YMeHue pabotaTb ¢ nabopaTopHbIM
obopyaoBaHueM, yBenmunuTeNbHbIMM
npubopamu.
4 Tun Capkogosble 1 | Cpefa 0buTaHus, cTpoe- | Ha npumepe 3BrieHbl 1 XapakTepun3oBaTb cpefy 0buTaHus Mukpockon
XIYTUKOHOCLLbI. HWe U NepeABMKEHME Ha | 3eN1eHOM NokasaTb XKIYTUKOHOCLIEB. umpoBoi,
Knacc XKryTMKOHOC- | npuMepe 3BrfeHbl 3eN1é- | B3anMOCBA3b CTpoe- YcTaHaBnvMBaTb B3aMMOCBSA3b Xapak- | MUKponpena-

bl

HOW. XapaKTep NuTaHus,
€ro 3aBMCMMOCTb OT
yCnoBuiA cpebl. [bixa-
HWe, BbIAENEHNE W pa3-
MHOXeHue. CoyeTaHue
NPWU3HAKOB XXMBOTHOIO Y
pacTeHWs1 y 3BINEHI
3enéHoil. PazHoobpasue
XXIYTUKOHOCLIEB

HWS M XapaKTepa nu-
TaHu1s OT YCNOBUIA
OKPY>XaloLLEeN cpefbl.

Tepa NUTaHWS W YCNOBUIA Cpefbl.
060CcHOBbIBaTb BbIBOA O MPOMEXY-
TOYHOM MOJIOXKEHUM 3BrNEHbl 3ené-
HOM.

MpuBOANTbL [OKa3aTenbCTBa bonee
CNOXXHOW OpraHM3aLumn KonoHuanb-
HbIX POPM XIyTUKOBbIX.
PacKkpbiBaTb PO/b XIYTUKOHOCLIEB B
3KOCUCTEMAX

patbl. (3Brne-
Ha 3eneHas)

suiouwoundg
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) 4

[podosxeHue

OcHoBHble BUAbl AedaTenbHocTn 06y- | Ucnonb3oBa-

Ne° LleneBas ycraHOBKa Kon-Bo

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

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

HUE 1 NepesBMKEHNE Ha | Hble MPU3HaKKM TUna Tvna NHdy3opum. umdpoBoW,
npumepe uHdy3opun-Ty- | UHdy30pun 1 noka- MpnBOAMTL MpPUMEpLl U XapakTepu- | MUKponpena-
denbkn. CBA3b YCNOXHE- | 3aTb YepTbl YCNOXHe- 30BaTb YepTbl YCIIOXKHEHWUS OpraHu- | patbl. (MHPY-
HWUSI CTPOEHUS MHY30pUiA | HUS B KNETOYHOM 3aLuMn UHGY30pKIM NO CPABHEHMIO C | 30pUst)
C NpoueccamMm UX XusHe- | CTPOEHUMU. CapKOXIYTUKOHOCLIAMW.
AesTenbHoCTU. PasHoob- HabntogaTb NpocTenumnx noa MUKpo-
pasue UHdY30pui. CKOIOM.
®ukcnpoBaTb pesynbTaThl Habnoge-

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

4. Noauapcteo MHoOrokneTouHble (2 4)

6 Tun Obwas xapak- | Obwwue yepThbl CTpOe- N3yumnTb CTpOEeHMe u 1 OnucblBaTb OCHOBHbIE MPU3HAKK Mwukpockon
TEPUCTUKA MHOrO- HWS. Tnapa — OAMHOY- | XM3HEAEesTeNbHOCTb noauapcTea MHOMOKNETOYHbIE. umdpoBoH,
KNETOYHbBIX XKWBOT- HbI nonun. Cpeaa 06M- | KULLEYHOMOOCTHbIX Ha3biBaTb NpeAcTaBUATENEN TUMA KKU- | MUKponpena-
HbIX. Tun KuweyHo- | TaHus, BHELLHEE N BHY- Ha npuMepe ruapsl, LLIEYHOMONOCTHBIX. patbl. (BHY-
NOJSIOCTHbIE. TPeHHee CTpoeHue. BbIAE/INTb OCHOBHbIE Boigenstb obwme yepTbl CTPOEHUS. TpeHHee
CrpoeHue 1 xwu3He- | OCOBEHHOCTM XM3Heae- | YepTbl YCIOXKHEHHS O6bACHATL Ha NpUMepe Hanuuue Nny- | CTPoeHune
[AesiTeNbHOCTb ATENbHOCTU, YPOBEHb opraHusaumu no YEBOW CUMMETPUM Y KMULLEYHOMO- rmapbl)

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

7 Tun Konbuatble ye- | MecTa 0buTaHus, ctpoe- | M3yunTb 0cobeHHOCTM 1 HasbiBaTb YepTbl 60onee Bbicokol op- | Lindposow

pBu. Obwas HUEe W XWU3HeaesTeNb- YCNOXHEHUSA raHM3aUmMn KoNbyaTbIX YepBeil o MWKPOCKON,

HOCTb

CPaBHEHMIO C KPYT/IbIMU.

suiowoung
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[podonxeHue

OcHoBHble BUAbl AeATeNnbHOCTH 06y- | Mcnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)xaHue ypoKa 4acoB YaKLWMKNXCA Ha YPOKe/BHEYPOYHOM Hune obopypo-
3dHATUMN BaHue
XapaKTepucTuka. CUCTEM BHYTPEHHUX Op- B CTPOEHWUM KOMbYa- Pacno3HaBaTb npeactaBuTeneit knac- | nabopartop-
Knacc MHorowe- raHOB. YPOBHM OpraHu- | TbiX YepBen kak 6o- Ca Ha pUCyHkax, oTorpadusx. Hoe obopynao-
TUHKOBbIE YepBy 3aUuu OpraHoB YyBCTB nee BbICOKOOPraHu30- XapaKkTtepu3oBaTb YepTbl YCOXHE- BaHWe. Jnek-
CBOB6OAHOXMBYLLMX BaHHOM rpynnbl Mo HUS CTPOEHWUSI CUCTEM BHYTPEHHMX TPOHHblE Tab-
KONbYATbIX YEPBEN W Na- | CPABHEHMIO C NJIOCKM- OpraHos. nnupl
PasuTUYECKMX KPYrbIX MW U KPYrIbIMK Yep- ®opMynunpoBaTb BbIBOA 06 YpoBHE
yepsei BAMM. CTPOEHWS OpraHoOB YyBCTB
JlabopamopHas paboma
Ne 2
«BHelLHee cTpoeHue
LOXAEBOro Yepss, ero
nepeaBwXeHne, pasapa-
XXUMOCTb>.
JlabopamopHas paboma
Ne 3
(no ycMompeHuro yyu-
menA)
«BHyTpeHHee CTpoeHue
LAOXAEBOr0 YepBs».
6. Tun Monntockm (4 4)
8 Knacc syctBopuya- | Cpeaa obutanus, BHew- | M3yuntb 0CO6EHHOCTM 1 Paznunuatb 1 onpepensito ABY- Lincposoii
Tble MOJTHOCKM Hee CTPOeHWe Ha NpuMe- | CTpoeHus Knacca CTBOpYATbIX MOJIIOCKOB HAa PUCYH- MMKPOCKOT,
pe 6e33ybkun. CtpoeHune | [iBycTBOpYaTbie MOn- Kax, oTorpacmsix, HaTypanbHbIX naboparop-
W DYHKLUMW CUCTEM BHY- | JIHOCKU obbekTax. Hoe obopyao-
TpeHHuX opraHoB. Oco- Ob6bACHATL B3aMMOCBA3b 0bpasa BaHue. Bnax-
6EeHHOCTM pa3MHOXEHUS XXM3HU 1 0COBEHHOCTEW CTPOEHUS Hble npenapa-
¥ pa3eutus. Ponb B nNpu- ABYCTBOPYATLIX MOSIOCKOB. Thl,
poAe 1 3HayeHue Ans XapakTepu3oBaTb YepTbl NpUCNocodb- | Konnekumnm
yenoBseka. NEHHOCTU MONIOCKOB K cpeae 0bu- | pakoBWH

TaHWUA.

vi150d '5 V)hOL
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SVHBXAT0D

Ly

[podosxeHue

OCHOBHble BUAbl AedaTenbHocTh 06y- | Ucnonb3oBa-
Ne° LleneBas ycrtaHOBKa Kon-Bo
n/n Tema CopepxaHue YpOKa 4acoB YaKLWMXCA Ha YpoKe/BHEeYpoYHOM | Hue obopypo-
3aHATUUN BaHue
JlabopamopHasa paboma ®opMynMpoBaTb BbIBOA O PONY ABY- | MOJITIOCKOB.
Ne 4 CTBOPYATbIX MOJITIOCKOB B BOAHbIX INEKTPOHHbIE
«BHeluHee CTpoeHue pa- 3KOCMCTEMAX, B XXU3HW YEN0BEKa. Tabnuubl
KOBWH NPECHOBOAHbLIX U YcTaHaBnMBaTh CXOACTBO M pasnnyms
MOPCKMX MOJTHOCKOB» B CTPOEHWM PAKOBWH MOJI/TIOCKOB.
Cobnogatb npasuna pabotsl B Kabu-
HeTe, obpalleHunsi ¢ nabopaTopHbIM
obopyaoBaHveM
7 . Tun YneHucroHorue (7 4)
9 Knacc Hacekomble ObLwas xapakTepucTu- BbIiBUTb OCHOBHbIE 1 .BbISIBNATb XapaKTepHble NpuU3HaKK lepbapHbiii
Ka, 0COBEHHOCTM BHELW- | XapaKTepHble Npu3Ha- HACEKOMbIX, OMUCbIBATbL UX MpW Bbl- | MaTepuan —
HEro CTPoeHus. Pa3Ho- | KM HAaCEKOMbIX nonHeHun nabopaTopHoi paboTbl. CTPOEHUE Ha-
obpa3ve poToBbIX Opra- YcTaHaBMBaTh B3aMMOCBA3b BHY- CEKOMOro
HOB. CTpoeHue u TPEHHEro CTPOEHUs ¥ NpoLIeCccoB
(bYHKUMW CUCTEM BHY- XW3HEeAesaTeNnbHOCTU HACEKOMbIX.
TPEHHWX OpraHoBs. Pa3- Habntogatb, dukcMpoBaTh pesynbTa-
MHOXEHME. Tbl HABNIOAEHWIA, AenaTb BbIBOADI.
CobntogaTb npaeuna paboTbl B Kabu-
JlabopamopHas paboma HeTe, obpalleHuns ¢ nabopaTopHbIM
Ne 5 obopyaoBaHveM
«BHelUHee CTpoeHue Ha-
CEKOMOro»
10 | Tunbl pa3BuTUS Ha- | Pa3BuTWE C HEMOJHBLIM N3yunTb TWUNbI pa3su- 1 Xapaktepu30BaTb TuMbl pa3BuTus Ha- | FepbapHbIn
CEKOMbIX npespaLleHnem. [pynnbl | TUS HACEKOMbIX CEKOMBIX. MaTepuan —
HacekoMbIX. Pa3suTue C O6BACHATL NPUHLMNBI Knaccuduka- TWUMbl pa3Bu-
MOJHbIM MpeBpaLLeHN- LN HAaCEKOMBIX. TUA HACEKO-
eM. [pynnbl HaCEKOMbIX. YCTaHaBMBaTh CUCTEMATUYECKYIO MbIX

Ponb Kaxzaon craguu
Pa3BUTUS HACEKOMbIX

NPUHAANEXHOCTb HACEKOMbIX.
BbiSIBNSITb pa3nnunst B pasBUTUM Ha-
CEKOMBIX C MOJHBIM U HEMOJHbIM
npeBpaLLeHneM

suiowoung
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[podonxeHue

OcHoBHble BUAbl AeATeNnbHOCTH 06y- | Mcnonb3oBa-

Ne LleneBas yctaHOBKa Kon-Bo

n/n Tema Copep)xaHue ypoKa 4acoB YaKLWMKNXCA Ha YPOKe/BHEYPOYHOM Hune obopypo-
3dHATUMN BaHue
8. Tun Xopposble . BecuepenHblie. Hagknacc Pbibbi (6 4)

11 | Hagknacc Pbibbl. OcobeHHOCTM BHeWwHero | M3yunTtb ocobeHHOCTH 1 XapakTtepu3oBaTb 0CO6EHHOCTK BnaxHble
ObLwwas xapaktepn- | CTPOEHUS, CBA3aHHbIE C | BHELWIHEro CTPOEeHMs, BHELLHero CTpoeHus pbib B CBA3M CO | npenapaTbl
CTVKa, BHelwHee obutaHuneM B BoZeE. CBSI3aHHble C 0buTa- cpenon obuTaHus. «PblbbI»
CTpOeHue CTpoeHue 1 yHKUNK HWEeM B Bofe. OcsauBaTb Npuémbl paboThbl € onpe-

KOHeyHocTen. OpraHbl AennTeneM XUBOTHbIX.

60KOBOI NIMHWUW, OpraHbl BbisiBNSTH YepTbl NpUcnocobneHHo-

CNyxa, paBHOBeCHS. CTW BHYTPEHHErO CTPOEHMUS pblb K
obuTtaHuio B BoZe.

JlabopamopHas paboma HabnogaTb 1 onucbiBaTh BHELIHee

Ne 6 CTpoeHue 1 0cobeHHOCTU nepeasu-

«BHewwHee cTpoeHue u XeHUs pblb B XoAe BbINONHEHUS Na-

0COBEHHOCTUN nepeasu- 6opaTopHoi1 paboTbl.

XXEHUS pblObl» CobntopaTb Npasuna NoBeaeHns B
kabuHeTe, obpalleHuns ¢ nabopatop-
HbIM 0bopyAOBaHNeEM

12 | BHyTpeHHee cTpoe- | OnopHO-ABUraTesibHas N3yunTb BHYTpeHHee 1 YCTaHaBMBaTh B3aMMOCBA3b CTpoe- | BnakHble

Hue pbI6 cuctema. Ckenet Hemap- | CTpPOEHWe pbibbl. HWUS OTAENbHbIX YacTel ckeneta pbl6 | npenapatbl
HbIX W MapHbIX MIaBHKU- N NX DYHKUMIA. «Pblbbl». Mo-
KoB. Ckenet ronosbl, BbISiBNSITH XapakTepHble YepThl Aenb — cKe-
ckenet xabp. OcobeH- CTPOEHWUS CUCTEM BHYTPEHHUX Opra- | NeT pbibbl

HOCTU CTPOeHUst U GyHK-
WA CUCTEM BHYTPEHHMX
opraHoB. YepThl 6onee
BbICOKOIO YPOBHS opra-
HM3auuu pblb No cpas-
HEHWIO C JTAHLIETHUKOM.
JlabopamopHaa paboma
Ne 7

(no ycMompeHuto y4u-
mens)

HOB.
CpaBHuBaTb 0CO6EHHOCTU CTPOEHMS
1 YHKUMA BHYTPEHHWX OpPraHoB pbib
1 NaHUETHUKA.

XapakTepu3oBaTb YepTbl YCIIOXHE-
HWS OpraHu3auum pbld

vi150d '5 V)hOL
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6V

[podosxeHue

OCHOBHble BUAbl AedaTenbHocTh 06y- | Ucnonb3oBa-

Ne° LleneBas ycrtaHOBKa Kon-Bo

n/n Tema CopepxaHue YpOKa 4acoB YaKLWMXCA Ha YpoKe/BHEeYpoYHOM | Hue obopypo-

3aHATUUN BaHue
«BHyTpeHHee cTpoeHue
pbl6bI»
9. Knacc 3emHoBOAHbIe, unu AMcpunbun (4 4)

13 | CrpoeHve u pes- XapaKTepHble yepTshl N3yunTb yepThl CTpoe- 1 YcTaHaBnuBaTh B3aMMOCBA3b CTpoe- | BnakHble
TENIbHOCTb BHYTPEH- | CTPOEHUS CUCTEM BHY- HUS CUCTEM BHYTpEH- HWUS OPraHoB W CUCTEM OPraHoB C UX | Npenapartbl
HWUX OPraHoB 3eMHO- | TPEHHWX OpPraHoB 3eM- HMX OpPraHoB 3eMHO- yHKUMSAMU 1 cpeaor 0buTaHus. «3eMHOBOA-
BOAHbIX HOBOZHBbIX MO CpaBHe- BOAHbIX MO CpaBHe- CpasHuBaTtb, 0606watb MHPOpMa- Hble»

HUIO C KOCTHBbIMU pbl6a- | HUIO C KOCTHBIMM LMI0O O CTPOEHUW BHYTPEHHWX Opra-
MU. CXOACTBO CTPOEHUSt | pbibamu HOB aMdunbuin 1 pblb, aenatb BbiBO-
BHYTPEHHWX OpraHoB Abl.
3eMHOBO/HbIX 1 pbl6 OnpeanensTtb YepTbl 601ee BbICOKOM
OpraHv3auuy 3eMHOBOAHbIX N0 CpaBs-
HEeHMIO C pbibammn
10. Knacc Mpecmbikatowmecs, nnm Pentununm (4 4)

14 | BHyTpeHHee cTpoe- | CXOACTBO M pa3nuuus N3yuntb YepThbl CTpoe- 1 YCTaHaBMBaTh B3aMMOCBA3b CTpoe- | BnakHble
HUE N Xu3Heaes- CTPOEHUS CUCTEM BHY- HUS CUCTEM BHYTpPEH- HUS BHYTPEHHWUX OPraHoB U CUCTEM npenapatbl
TENIbHOCTb MPecMbl- | TPEHHUX OPraHoB Mpe- | HUX OpraHoB MPecMbl- OPraHoB PenTUnM, UX YHKUWIA 1 «[Tpecmbl-
KaroLmxcs CMbIKAIOLLMXCA U 3eMHO- | KalOLMXCA MO Cpas- cpeabl 0buTaHus. Karowmecs»

BOAHbIX. YepTbl npu-
crnocobneHHocTn
NPECMbIKAOLLMNXCA K
XW3HW Ha cyle. Pas-
MHOXEHWE W pa3BUTHeE.
3aBMCMMOCTb rO0BOr0
XXW3HEHHOrO UMKIa OT
TeMnepaTypHbIX yCno-
BUN

HEHUIO C
3€MHOBOAHbIMU.

BbisiBnsiTb YepThbl 6onee BbICOKOW Op-
raHW3auUMW NPECMbIKAOLLMXCS MO
CPaBHEHWIO C 3eMHOBOAHbBIMMU.
XapakTepu3oBaTb NPOLECChl pa3-
MHOXEHUS! U Pa3BUTUSI AETEHbILIEN Y
NPECMbIKAOLLMXCS.

Wcnonb3oBaTh MH(MOPMaLMOHHbIE
pecypchbl AN NOArOTOBKM Mpe3eHTa-
MM NPOEKTa O FOA0BOM XN3HEHHOM
UMKIe pentunun, 3abote o
noToMcTBe

suiowoung
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[podonxeHue

NO Llenesast ycTaHOBKa Kon-so | OCHOBHbIE BUAbI AEATENLHOCTH o6y- | Wcnonb3oBa-
Tema Copep)xaHue YaKLWMKNXCA Ha YPOKe/BHEYPOYHOM Hune obopypo-
n/n YPOKa yacos
3dHATUMN BaHue
11. Knacc NMtuupbl (9 4)

15 | Obwas xapakTepu- | B3anMOCBS3b BHELLHErO | M3yunTb B3aMMOCBSA3b 1 XapakTepu3oBaTb 0CO6EHHOCTH Yyueno MNtun-
CTVKa Knacca. CTPOEHMS M NPUCNOCO6- | BHEWHEro CTPOeHMs W BHELUHEro CTPOeHUs MTUL B CBSA3M C ubl, Mepbs
BHelHee CTpoeHne | NeHHOCTW NTUL K NONETY. | MpUCnocobieHHOCTH UX NPUCNOCO6NEHHOCTLIO K NONETY. | NTULbI, MU1-
nTuy, Tunbl NnepbeB 1 Ux GyHK- | NTUL K NONETY O6BACHATL CTpPOeHMe W GyHKUMK ne- | Kponpenapa-

LK. YepTbl CXOACTBA K PbEBOro MOKPOBa Tena NTuu. Thl «[lepbs
pasnnynsa NoKpoBOB YcTaHaBMBaTh YepTbl CXOACTBA U nTuuU»
NTWL ¥ PENTUNINNA. pa3nuyns NOKPOBOB MTUL U penTu-
NNA.
JlabopamopHas paboma M3yyaTb 1 onuncelBaTb 0COBEHHOCTK
Ne 8 BHELUHEro CTPOEeHUS NTUL, B XOAeE Bbl-
«BHewHee cTpoeHune MosHeHus nabopaTopHo paboTbl.
nTuubl. CtpoeHue ne- CobntopaTb nNpaeuna paboTbl B kKabu-
pbeB» HeTe, obpalieHns ¢ nabopaTopHbIM
obopyaoBaHveM
16 | OnopHo-gBuratenb- | Mi3MeHeHust CTpoeHus M3yunTb 0CcO6EHHOCTH 1 YCTaHaBMBaTh B3aMMOCBA3b BHeLU- Ckenert rony-

Hag cuctema ntuy

ckeneTa NTuL B CBA3M C
npMcnocobeHHOCTLIO K
nonéty. OcobeHHOCTH
CTPOEHMSI MyCKynaTypbl
n eé PyHKuMn. MNpUYnHb
CpacTaHusi OTAENbHbIX
KOCTEMN ckeneta nTu,.

JlabopamopHas paboma
Ne 9
«CTpoeHue ckeneta ntu-
LbI»

CKeneTa NTuubl, CBA-
3aHHbIE C MONETOM.

HEro CTPOEHMS U CTPOEHMS CKeneTa B
CBSI3M C NPUCMOCOBNEHHOCTbLIO K
NonerTy.

Xapaktepn3oBaTb CTPOEHWE U (PYHK-
UMM MbILIEYHOM CUCTEMBI NTULL.
W3yyaTb M onucbiBaTb CTPOEHME CKe-
NeTa NTUUbI B NPOLECCE BbINOMHEHMS
nabopatopHoun paboTbl.

CobntogaTb npaeuna pabotbl B Kabu-
HeTe, obpalleHuns ¢ nabopaTopHbIM
obopyaosaHvem

65

vi150d '5 V)hOL

suiouwoundg



SVHBXAIT0D g

TS

[podosxeHue

OcHOBHble BUAbI AeAaTenbHOCTH 06y- | Ucnonb3oBa-
Ne° LleneBas ycrtaHOBKa Kon-Bo
TeMma Copep)xaHue YaLWMXCA Ha Ypoke/BHEYpPOUHOM Hue o6opyno-
n/n YpOKa yacos
3aHATUMN BaHue
12. Knacc MnekonuTarowme, unu 3sepm (10 u)
17 | BHyTpeHHee cTpoe- | OcobeHHOCTM CTpoeHust | U3yunTb CKener u 1 OnucbiBaTh XapakTepHble 0C06eHHO- | BnaxkHble
HWe MnekonuTalo- OMOPHO-ABUIraTENIbHOW | BHYTPEHHEE CTPOEHWE CTU CTPOEHUS 1 yHKLMIA onop- npenapaTbl
LLMX cUCTeMbl. YpOBEHb Opra- | M/IEKOMUTAIOLWLMX. HO-ABUraTENbHOW CUCTEMBI, UCMONb- «Kponuk»,
HU3aLMN HEPBHOW CK- 3yq NpUMepbl XXMBOTHbIX Pa3HbIX CKeneT Mmne-
CTEMbI MO CPABHEHUIO C cpea obutaHus. KonuTaroLLero

APYrMU MO3BOHOYHbI-
MW. XapaKTepHble YepThl
CTPOEHMS nuLiesapu-
TeNIbHOMN CUCTEMbI KO-
MbITHLIX M PbI3YHOB.
YCNoXHeHWe CTpoeHus
N DYHKUNIA BHYTPEHHMX
OpraHos.

JlabopamopHas paboma
Ne 10

«CTpoeHune ckeneta
M/IEKOMUTAOLLNX>»

MpoBoanTb HabnaeHWs n HUKCUpo-
BaTb WX pe3y/nbTaTbl B XOAE BbINO/HE-
HUS NabopaTopHOMN paboTbl.
XapakTepu3oBaTb 0COBEHHOCTY
CTPOEHMS CUCTEM BHYTPEHHWX Opra-
HOB MJIEKOMUTAIOLWMX MO CPAaBHEHUIO
C penTuInsiMu.

AprymMeHTVMpOoBaTb BbiIBOAbI O MpO-
rPECCHBHOM Pa3BUTUM MMIEKONUTAlo-
LLNX.

Cobnioaatb npasuna pabotbl B kabu-
HeTe, obpalieHns ¢ nabopaTopHbIM
obopyaosaHvem

TemaTuuyeckoe rnsilaHMposaHue Matepuana B 8 knacce

BeeneHue (2 u.)

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

YacTb 4. dbixaHne

YacTb 5. MnwesapeHne

«bNOJIOINA . YENNOBEK»

suiowoung
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YacTtb 6. O6bMeH BellecTs

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

Yactb 10. HepBHasi cuctema

Yactb 11. OpraHbl 4yBCTB. AHaNMU3aTopbl

YacTb 12. MNoBeaeHune u nNcnxuka

Yactb 13. UHAMBMAYyanbHOe pa3BuUTUE OpraHu3Ma

OCHOBHbIe BUAbl AeATeNIbHOCTU 06y- Ucnonbsosa-
Ne LleneBas ycraHoBKka Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMN BaHue
1. Opranusm yenoBeka. 06wuii 0630p (5 yacos)
1 KneTka: cTpoeHue, CrpoeHune opraHm3mMa N3yunTb CTpoeHue, 1 Ha3blBaTb OCHOBHbIE YaCTW KNETKK. Mukpockon
XMUMUYECKMI COCTaB | YENOBeKa: KNETKM, Tka- | XMMMYECKUI COCTaB OnucbiBaTh yHKLUMM OpraHOMAOB. uMdpoBoW,
W XW3HeaesTeNb- HW, OpraHbl, CUCTEMbI KNeTKW Tak xe npo- O6BACHATb NOHATUE «EepPMEeHT». MUKponpena-
HOCTb opraHoB. MeToabl M3yye- | LEeCChl XU3HeaeaTeb- PaznnuyaTb npouecc pocta 1 npouecc | patbl, nabo-
HWUS XKMBbIX OPraHU3MOB: | HOCTW pa3BuUTUS. paTopHoe
Habnoaexune, nmepe- OnucbiBaTb NpoLecC AeneHns KneTku. | obopyaosa-
HUWe, 3KCnepuMeHT. Jla- BbinonHATb NabopaTopHbIA OMbIT, Ha- | HUe
6opaTopHas pabota N° 6ntogatb nponcxoasiume SBeHus,
1 «[lencTre hepmeHTa (u1KcmpoBaTb pesynbTaTbl Habnoae-
KaTanasbl Ha Nepokcny HWSI, AenaTb BbIBOAbI.
BOAOpOLa» Cobniogatb npasuna paboTbl B Kabu-
HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM
2 | TkaHu CTpoeHwue opraHusma 0606wWwmTb 1 YraybuTb 1 OnpenensTb NOHATUS: «TKaHb», «cu- | MuKpocKon
yesioBeka: KNeTku, TKa- | 3HaHMS yyalmxcs o Hanc», KHepornmns». umdgposon,
HW, OpraHbl, CUCTEMBbI pa3HbIX BUAAX U TU- Ha3biBaTb TUMbl ¥ BUAbI TKAHEN MO- MUKponpena-

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

MoB TKAHEN YenoBeka

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

paTbl TKaHe
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€S

[podosxeHue

OcHOBHble BMAbl AeaTenbHocTh 06y- | Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)xaHue ypoKa 4acoB YaKLWMKUXCA Ha YPOKe/BHEYPOYHOM Hune o6opypo-
3dHATUUN BaHue
JlabopaTtopHas paboTta CobntoaaTb NpaBuna obpalleHns ¢
NQ 2 «KneTkn n TkaHm MWKPOCKOIOM.
noA MUKPOCKOMOM>» CpaBHuBaTb UANKOCTPaUMK B y4ebHu-
Ke C HaTypafibHbIMK 06bekTaMMu.
BbInonHsATb HabnoaeHne ¢ NOMOLLbH0
MWUKPOCKOMa, ONWCbIBaTb pe3ynbTaThl.
Cobnogatb npasuna paboTbl B Kabu-
HeTe, obpalleHusi ¢ nabopaTopHbIM
obopyaoBaHveM
2. OnopHo-aBuUrarenbHas cucrema. (8 yacos)
3 Ckenert. CtpoeHve, | Onopa u aBvxXeHue. N3yunTb CTpoeHue, 1 Ha3biBaTb Yactu ckeneTa. PaboTta c My-
cocTaB u coeanHe- | ONOpHO-ABUraTeNbHas | COCTaB U TWUMbl COeau- OnucbiBaTb YHKUMK CKeneTa. nspxkom «Cke-
HWe KocTel. Jlabo- | cucteMa. MeToabl U3yye- | HEHMS KOCTeW OnucbiBaTb CTpOeHMe TpybuaTbix KO- | feT Yenose-
paTopHas pabota N2 | HUS XWBbIX OpPraHW3MOB: CTel v CTpoeHue cycTaBa. ka» , nabopa-
3 «CTpoeHue KocT- | HabnoaeHue, nsmepe- PackpblBaTb 3HayeHMe HALKOCTHWULbI, | TOpHOe
HOM TKaHU» HUWE, 3KCNIEPUMEHT Xpsila, CyCTaBHOM CyMKku, rybyatoro | obopyaoBa-
JabopatopHas pa- BELLECTBA, KOCTHOMO3roBOW MoJ10- HWe Ans npo-
6ota N2 4 «CocraB CTW, XENTOro KOCTHOro Mo3ra. BEAEeHWS onbl-
KoCTen» O6bACHATL 3HAaYEeHNe COCTaBHbIX TOB.
KOMMOHEHTOB KOCTHOM TKaHMW. INEeKTPOHHbIE
BbinonHaTb 1abopaTopHble OMbIThl, Tabnuubl 1
(ukcupoBaTb. nnakatbl
4 Ckenet ronosbl 1 Ty- | CKenet ronosbl U Tyo- N3yunTb CTpoeHue un 1 OnucblBaTb C MOMOLLbIO UNKOCTPa- PaboTta c My-
nosua Buwa. CkeneT KOHEYHO- | 0COBEHHOCTW cKeneTa UMM B y4yebHMKe CTpoeHMe yepena. nshkom «Cke-
cTen. rofIoBbl U TYNOBMLLA Ha3blBaTb OTAENMbl MNO3BOHOYHMKA U neT yenose-
CTpoeHue ckeneta nos- 4acCTuM NO3BOHKaA. Ka»
COB KOHEYHOCTEMN, BEpPX- PackpbIBaTb 3HaYeHWe yacTei no- INEKTPOHHbBIE
HEN N HUXHEN KOHEYHO- 3BOHKa. Tabnuupl 1
cren O6BACHATL CBSA3b MEXAY CTPOEHMEM | M/laKaTbl

1 GYHKUMAMU NMO3BOHOYHWMKA, rpya-
HOM KNeTKu

suiowoung
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[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-

Ne° LleneBas ycraHOBKa Kon-Bo

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

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

crem CTpoeHue ckeneTa nos- | CKesieta rnosicos u HOCTEN U NOSICOB KOHEYHOCTEM. nsHkom «Cke-
MN.p COB KOHEYHOCTEW, BEPX- | CBOBOAHbBIX KOHEYHO- OnucoblBaTh C MOMOLLBIO UNNKOCTPa- neT yenose-
HEeW M HUXHEN KOHEYHO- | CTeu UM B y4ebHMKE CTpOeHMEe CKeneTa Ka»
cten. «MccnepoBaHue KOHEYHOCTeMN. INEKTPOHHbIE
CTPOEHWSI NNEeYeBoro no- PackpbiBaTb MPUYKUHY pa3nnyms B Tabnuupl 1
Aaca» CTPOEHUM NOSICa HMXKHUX KOHEYHO- nnakaTbl
CTEN Y MYXUMH 1 XXEHLLMH.
BbIsiBNSITb 0COBEHHOCTM CTPOEHUS
CKeneTa KOHeYHOCTEN B Xoae Habnto-
AEeHWS HaTypasbHbIX 06bEKTOB
6 MepBas nomoLlb Oniopa v aBmxeHue. N3yunTb npuémel nep- 1 Onpenenatb NOHATUA: «pacTaxe- Pabota ¢ My-
npu TpaBMax: pacts- | OnopHo-ABuUraTesnibHas | BOW NOMOLLUM B 3aBU- HUE», «BbIBUX», «NEpPesioM»., nskom «Cke-
XEHUW CBS30K, Bbl- | cucTeMa. Mpodunaktuka | CMMOCTM OT BMAA Ha3blBaTb NpU3HaKM pPasfiMyHbIX BU- | JIET Yenose-
BMXaX CyCTaBOB, TpaBmaTu3Ma. Mepsas TpaBMbl. [I0B TPaBM CyCTaBOB U KOCTEM. Ka»
nepenoMax KocTeir | MoMoLLb Npy TpaBMax OnucbIBaTb NPUEMbI NEPBO MOMOLLM | DNIEKTPOHHbIE
OMOPHO-ABUraTE/IbHOM B 3aBUCMMOCTM OT BMAA TPaBMbl. Tabnuupl 1
CUCTEMBI AHanusnposaTb 1 0606wWaTh MHGOP- | NiakaTbl
MaLMio O TpaBMax OMoOpHO-ABUra-
TeNbHOM CUCTEMBI U NpUéMax okasa-
HUS NEPBOI NOMOLLM B X0OA€e pa3pa-
60TKM 1 OCYLLECTBNEHNS FOAOBOrO
npoekTa «Kypcbl NepBoi NOMoLLM
ONS WKOSIbHMKOB»

7 MbILwub! Onopa v aBmxeHue. PackpbITb CBSA3b 1 PackpbiBaTb CBA3b (hyHKUMKM M CTpoe- | MUKpocKkon
OnopHo-aBuratenbHas | GyHKUMU U CTPOEHUS, HUS Ha NPUMepEe pa3nnunii Mexay uMdpoBoH,
cucteMa. Metogbl U3yde- | a Takxe pasnnyui rMagKMMKM U CKENETHbIMU MbllLLAMU, MUKporpena-
HUSI XKMBbLIX OPraHU3MOB: | MexXay rnagkuMmu un MUMUYECKUMU U XKeBaTeNbHbIMU paThbl Mblley-
HabnoaeHune, nmepe- CKeNeTHbIMK MbllLa- MbILIL@AMW. HOW TKaHMW.
HWe, SKCNepUMEHT. MM YenoBeka. OnucblBaTb C NOMOLLBIO UNMKOCTPaA- | DNEKTPOHHbIE

UMM B y4yebHUKe CTPOEHWE CKENeTHOM | Tabnumupl

MbILLLbI.
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[podosxeHue

OcHOBHble BMAbl AeaTenbHocTh 06y- | Ucnonb3oBa-

Ne LleneBas yctaHOBKa Kon-Bo

n/n Tema Copep)xaHue ypoKa 4acoB YaKLWMKUXCA Ha YPOKe/BHEYPOYHOM Hune o6opypo-
3dHATUUN BaHue
MpakTuyeckas pabora: OnucbiBaTb YCNOBKUS HOPMAnbHOM
«M3yyeHne pacnonoxe- paboTbl CKENETHbLIX MblLUL,.
HUS MbILLL, FOJI0BbI» Ha3blBaTb OCHOBHbIE IPYMMbl MbILLLL.
PackpblBaTb NPUHLMIM KpenieHus
CKENETHBIX MbILLL, Pa3HbIX YacTen Te-
na.
BbIsiBNSTb 0COBEHHOCTM pacrnonoxe-
HUS MUMUYECKMX W KEBATENbHbIX
MbILL, B X04€ HabnoaeHus HaTy-
panbHbIX 06bEKTOB
8 Pabota MbiLuL Onopa v aBnxeHue O6bACHUTL MEXaHW3M 1 Onpegendtb MOHATUSA «MblllLbl-aHTa- | Lindposas
OnopHo-asuratenbHas | paboTbl MblLL 1 Npu- FOHUCTbI», «MbILULbI-CUHEPIUCTbI». nabopaTopus
cuctema. MeTogbl M3yde- | YMHbBI HAaCTYnIeHUs Ob6BSCHATL YCNOBUSI ONTUMAsTbHOM no ¢usmono-
HWUS XKXMBbIX OpraHuM3MoB: | yTomneHus. Cpas- paboTbl MblLLL,. rn (AaTumk
Habnogexve, nmepe- HUTb AWHAMWUYECKYIO U OnucbiBaTb ABa BMAa paboTbl Mblwl. | CUIOMEP)
HWE, IKCNEPUMEHT cTaTnyeckyto paboty O6BACHATL NPUYMHBI HACTYNIEHNS
MblLLILL. YTOMJIEHMS MbILL, M CPaBHUBATb Au-
HaMUYECKY0 U CTaTU4eckyto paboTy
MbILLL, NO 3TOMY MPU3HAKY.
®opmynupoBaTth Mpasufia MMrueHsl
(DU3NYECKMX Harpy3oK
3. KpoBb 1 kpoBoo6paLyeHune (9 yacos)

9 BHyTpeHHss cpefa. | TpaHCnopT BewwecTs. N3yunTb BHYTPEHHIOK0 1 OnpepensTb NOHATMSA: «roMeocTas», | Mukpockon
3HayeHune KpoBM U | BHYTpeHHsS cpefa op- | cpedy OpraHu3Ma ue- «(OPMEHHbIE 31EMEHTLI KPOBMW», undpoBoM,
ee cocTaB raHu3ma, 3HayeHvie eé noBeKa, eé CTpoeHue, «MMa3Ma», «aHTUreH», «aHTUTeno». MUKponpena-

NOCTOAHCTBA. KpOBEHOC- | COCTaB M QyHKLMM. O6bACHATL CBA3b MEXAY TKaHEBOM paThbl

Has 1 nMdaTryeckas
cucrembl. Kposb. JInm-
da. MeToapl U3yyeHns

XXWMBbIX OPraHU3MOB: Ha-
bnioaeHne, namepeHue,

XNAKOCTbIO, NMMEON M N1a3Moi
KPOBW B OpraHun3Me.

OnucbIBaTb GYHKLUMM KPOBH.
Ha3blBaTb (hyHKLWW 3pUTPOLIMTOB,
TPOMBOLMTOB, NENKOLMTOB.

suiowoung
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[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-

Ne° LleneBas ycraHOBKa Kon-Bo

n/n Tema CopepxaHue ypoka 4acoB yaromMXcs Ha ypoke/BHEYpOUHOM | Hue o6opyao-
3aHATUMN BaHue
3KCNEPUMEHT. OnucbIBaTb BKNAA PYCCKOM Hayku B
JNabopaTtopHasi paboTa pa3BUTUE MEANLIMHDI.
N2 5 «CpaBHeHue KpoBsu OnucbiBaTb C NOMOLLbLIO UNJTIOCTPa-
yenoBeka C KpoBblO N1si- LniA B y4ebHMKe npouecc CBEPTbIBa-
FYLLKW>» HWS KpOBUM U (haroumTos.
BbinonHsaTb nabopaTopHble Habnto-
AEHMS C NOMOLLbI0 MUKPOCKONa,
(uMKCpoBaThb pe3ynbTaThbl Habnoge-
HWM, AenaTb BbIBOAbI.
Cobniogatb npasuna paboTbl B Kabu-
HeTe, obpalleHuns ¢ nabopaTopHbIM
obopyaoBaHueM

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

Thyeckas cuctemol. Kpo- | cocyaam. MPOLIeCC CepAEYHbIX COKpaLLEHU. no ¢usuono-
BSIHOE [laB/eHue U CpaBHMBaTb BUAbl KPOBEHOCHbIX CO- | MM (AaTumK
nynbC. Metoabl u3yye- CyAoB Mexay cobou. 4CC)

HWUS XXMBbIX OpPraHW3MOB: OnucbIBaTh CTPOEHKE KPYroB KPOBO-

HabnoaeHne, nmepe- obpalleHus.

HWe, 3KCNEPUMEHT. MoHuMaTb pasnuuuMe B WUCMONMb30Ba-

MpakTuyeckas pabota HUM MpUNaraTenbHOro «apTepuanb-
«Onpepenenne YCC, HbI» MPUMEHUTENBHO K BUAY KPOBY

CKOPOCTM KPOBOTOKa», 1 K cocyam

«WccneposaHue pe-

(ONEeKTOPHOro NPMTOKa

KPOBM K MbILLLIAM, BKIIIO-

YMBLUMMCS B paboTy»

11 | Perynsaums pabotbl | KpoBeHocHas v numda- | U3yuntb paboty 1 PackpblBaTb MOHATUSA: «TpeHupoBoy- | Ludposas
cepaua v cocyaoB. | TMYeCKast CUCTEMBI. cepaua ot pusnye- HbI 3deKT», «dYHKLUMOHANbHas nabopartopus
MpeaynpexaeHve | Bpen TabakokypeHus. CKMX Harpy3ok u npoba», «4aBslas noBsska», no ¢usuono-
3aboneBaHuin cepa- | MeToabl U3yyeHus B/INSHUS HEraTUBHbIX COKMYT>», ru

Lia U COCy0B.
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[podosxeHue

OcHOBHble BMAbl AeaTenbHocTh 06y- | Ucnonb3oBa-

Ne LleneBas yctaHOBKa Kon-Bo

n/n Tema Copep)xaHue ypoKa 4acoB YaKLWMKUXCA Ha YPOKe/BHEYPOYHOM Hune o6opypo-

3dHATUUN BaHue

XXVMBbIX OPraHM3MOB: Ha- | (DAaKTOPOB OKPYXato- O6BACHATL BaXXHOCTb CMCTEMATUYe- (apTepuans-
bnioaeHne, uamepexve, Len cpespl. CKMX (PM3NYECKMX HArpy3OoK Ans HOp- | HOro Aaene-
3KCNepUMeHT MaJIbHOrO COCTOSAHWA CepAaLa. HUS)
MpakTnyeckas pabora: PasnnyaTb NpU3HaKyM pasfiMyHbIX BU-
«[lokasaTenbCTBO Bpeda [10B KPOBOTEUEHWI.
TabakoKypeHus» AHanuaunposaTtb 1 0606wWaTb nHdOp-

MaLMio O NMOBPEXAEHUAX OPraHoB

KPOBEHOCHOW CUCTEMBI U MPUEMaAX

OKa3aHWsi NepBOV NMOMOLLUM B Xoae

NpoAo/MKeHNs paboTbl HaJ rOTOBbIM

NPOEKTOM «KypcCbl NEPBON MOMOLLY

ANS WKOJIbHUKOB>»

112 | O6obueHne no Te- | YKpenneHue 340poBbs. | BocnutaHue bepex- 1 PasnnuyaTb Npu3Haku pasnuuHblx BuU- | Lindposas
me 3 BnusHne dusnyecknx HOrO OTHOLUEHMS K [10B KPOBOTEUEHWN. nabopaTopus
BnusHue dusmnye- YMNpaXKHEHUI Ha OpraHbl | CBOEMY 3[40POBbIO, OnwucebiBaTh C MOMOLLbLIO UNTIOCTPa- no ¢usmono-
CKMX YNpaXKHEHUN 1 CUCTEMBI OpraHoB. Me- | MpuBUTME MHTEpeca K UMM B y4ebHUKE MEpPbI OKa3aHuMs rn (AaTumk
Ha CepAeYHO-COCY- | TOAbl U3YYEHUS XKMBbIX U3y4YeHWo npeameTa. NEPBOM NMOMOLLM B 3aBUCUMOCTU OT YCC un apTe-
AUCTYIO CUCTEMY OpraHu3MoB: Habntoge- BUAA KPOBOTEYEHUS. puvasnbHOro

HWe, U3MepeHne, aKcne- BbINonHATL ONbIT — 6paTh PyHKUMO- | AaBNEHNS)

puMeHT. [MpakTnyeckas
paboTa:
«QyHKUMOHaNbHas cep-
[e4yHOo-cocyamcTas npo-
6a»

HanbHyt0 Npoby; dukcMposaTth pe-
3yNnbTaThbl; NPOBOANTL BbIYNUCIEHMS U
[enaTb OLEHKY COCTOSIHWS cepaua no
pe3ynbTaTaMm OnbiTa.

Cobntoaatb npasuna pabotbl B kabu-
HeTe, obpalleHns ¢ nabopaTopHbIM
obopyaosaHueM.

AHanuanposaTtb 1 0606wWatb nHdop-
MaLMIo O MOBPEXAEHMSIX OPraHOB
KPOBEHOCHOW CUCTEMbI M NpUéMax
OKa3aHuMs NepBoy MOMOLLM B Xoae
NPOACIKEHNs paboTbl HaA rOTOBbLIM
NPOEKTOM «KypCbl NEPBOM MOMOLLY
ANS LWKONbHUKOB>»

suiowoung
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[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CopepxaHue ypoka 4acoB YAKLWMXCS Ha YpoKe/BHEYPOUHOM | Hue o6opyao-
3aHATUMN BaHue
4. ObixaTenbHasa cucreMa (5 yacos)
13 | CTpoeHwue nerkux. [AbixaHue. [bixatenbHag | U3yunTb cTpoeHue 1 OnucbIBaTb CTPOEHKUE NErkux Yeno- Undpposas
la3006MeH B nerkux | cuctema. azoobmeH B NErkux U MexaHusm Beka. O6bACHATL NpenMyLLecTsa nabopaTopus
N TKaHAX. Nérkux 1 TkaHsx. Meto- | razoobmeHa. anbBeoNIAPHOro CTPOEeHUS NErKMX N0 | MO 3KOM0rMm
Obl U3yYeHUs XUBbIX Op- CPaBHEHUIO CO CTPOEHMEM NErknx y | (BaTyMK OKM-
raHu3MoB: HabnoaeHue, nNpeAcTaBuTENei APYruX KNaccoB no- | cv yrnepoaa,
n3MepeHue, akcnepu- 3BOHOYHbIX XXMBOTHbIX. KNCopoaa,
MEHT. PackpbiBaTb posib reMornobuHa B ra- | BI@XXHOCTW)
JNabopaTopHas pabota 3006MeHe.
N2 6 «CocraB BAbIxaeMo- BbinonHsTb NabopaTopHbIA OMbIT, Ae-
ro v BblblXaeMoro Bo3- NaTh BbIBOA MO pe3ynbTaTaM OnbiTa.
ayxa» Cobniogatb npasuna paboTbl B Kabu-
HeTe, obpalleHuns ¢ 1abopaTopHbIM
obopyaoBaHueM
14 | ObixatenbHble agu- | ObixaHue. OpixatensHas | CcopmupoBaThb 3Ha- 1 OnuceiBaTb  (PYHKUMK anacdparmbl. LUndposas
XeHus cuctema. Bpep Tabako- | HUS O MexaHu3Me Apl- Ha3blBaTb OpraHbl, y4acTBylowwMe B nabopaTopus
KypeHus. MeToabl u3y- XaTeNbHbIX ABWXEHUN, npouecce AbIXaHus. no ¢wu3smono-
YEHMS XKUBbIX OpraHus- pa3BuBaTb NMOHATHE BbiNonHsATb NabopaTOpPHbIA OMbIT Ha | UM (AaTumMK
MOB: HabntogeHue, n3- «razoobmeH>». FOTOBOW (MNW WM3rOTOBNEHHOM CaMo- | YacTOTbl Abl-
MEpEHMNE, IKCNEPUMEHT. CTOsTENbHO) MoAenu, Habnoaath XaHus)
JNabopaTopHas pabota npoucxoasLumne IBNEeHNS U ONUChbl-
NQ 7 «[bixaTeNbHble BaTb MPOLIeCChI BAOXA M BblAOXa.
ABWXeHUs» Perynaums Cobniopatb npasuna paboTtbl B kabu-
AbIXaHus. HeTe, obpalleHuns ¢ n1abopaTopHbIM
obopyaoBaHueM
15 | bonesHu opraHoB l'vrueHa opraHoB fgbixa- | Mo3HaKoMUTLCA C 1 PackpblBaTb MOHATUE <«XKWU3HEHHAs Lindposast
AbIXaHus Hus. 3aboneBaHns opra- | OCHOBHbIMW BMAAMM EMKOCTb NErKMX». nabopaTtopus

HOB AbIXaHWs U nX
npeaynpexaenve. Wx-
(beKLMOHHbIEe

3aboneBaHuii opra-
HOB AbIXaHwsi, Bbl-
SBUTb NyTH

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

Mo 3KOM0rnun
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6S

[podosxeHue

OcHOBHble BMAbl AeaTenbHocTh 06y- | Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)xaHue ypoKa 4acoB YaKLWMKUXCA Ha YPOKe/BHEYPOYHOM Hune o6opypo-
3dHATUUN BaHue
3aboneBaHns 1 Mepbl UX | 3apaXkeHWst U Mepbl Ha3biBaTb pakTopbl, cnocobcTByto- (AaTumK okm-
npocunakTuku. Bpea NPOMUNaKTUKM. Wwue 3apaxeHunio Tybepkynésom nér- | cu yrnepoga)
TabakoKypeHus. KMX. nabopaTopus
MpakTuyeckas pabora: Ha3blBaTb Mepbl, CHUXalowWwme Bepo- | no ¢hu3nono-
«Onpepgenenve 3anbl- STHOCTb 3apaxeHus 6onesHsamu, rn (AaTumk
NNIEHHOCTW BO3JyXa» nepeAaBaeMbIMy Yepes BO3AYX. 4acToTbl Abl-
PackpblBaTb CNocob UCNONb30BaHUS | XaHWUS)
nooporpadum ans anarHOCTUKK
MaTOreHHbIX U3MEHEHWN B NErKMX.
O6bACHATL BaXHOCTb FUrMEHbI NOMe-
LEHUN U ObIXaTebHOWN TMMHACTUKU
ANS 300pOBbS YenoBeka.
MpoBOAMTL ONbIT, PUKCUPOBaThL pe-
3ynbTaThl ¥ AenaTb BbIBOA MO pe-
3y/bTaTaM onbiTa.
Cobnioaatb npasuna paboTtbl B kabu-
HeTe, obpallieHns ¢ nabopaTopHbIM
obopyaosaHvem
5. MnweBaputenbHasa cucrema. (7 yacos)
16 | 3HayeHue Nnwm un MuTaHwe. MNuwesape- N3yunTb 3HaveHne un 1 OnpepensaTb NOHATME «nuLieBape- INEKTPOHHbBIE
eé cocTaB Hue. MuwesapuTenbHas | CTPOEHWE PasMYHbIX Hue». ONUcbIBaTb C MOMOLLbIO UAMLO- | Tabauubl 1
cuctemMa. Metoabl u3yye- | OpraHoB nuLieBape- CTpaumii B y4ebHMKe CTPOEHUE NK- nnakarbl.
HWUS XXUBbIX OPraHW3MOB: | HUS. LLIEBAPUTENBHOW CUCTEMBI. Undposas
HabntoaeHune, nsmepe- Ha3biBaTb PYHKUMM pa3nnyHbiX opra- | nabopatopus

HUE, SKCNEPVMEHT.
MpakTnyeckas pabora:
«OnpepeneHune MecTo-
MONOXEHWNS CITIOHHBIX
xenes»

HOB MULLEBApPEHNS.
Ha3biBaTb MecTa BrnageHus nuiiesa-
PUTENbHBIX XeNné3 B NuLieBapuUTenb-
HbI/ TPaKT.

BbINONHATL ONbIT, CPAaBHMBATL pe-
3ynbTaTbl HAbMOAEHNS C ONUCAHWUEM
B y4ebHuke

MO 3KONOrMn
(aaTumk pH)

suiowoung
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[podonxeHue

OCHOBHbIe BUAbl 4EATE/IbHOCTU 06y- Ucnonb3oBa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CopepxaHue ypoka 4acoB YaKLWMXCA Ha YpoKe/BHEYPOUHOM | Hue obopypo-
3aHATUUN BaHue
17 | MuweBapeHve B po- | MNutaHue. Muwesape- PackpbiBaTb  (yHKLMK 1 PackpbiBaTb YHKLUMM CMTtOHBI.OnK- Undposas
TOBOW MONOCTM U B Hue. MuiwesapuTenbHas | CIIOHbI U XXenyA04HO- CblBaTb CTPOEHME XXENyAOYHON CTeH- | nabopaTopus
xenyake cuctemMa. Metoabl M3yye- | ro coka Ans npouecca Kn. Ha3blBaTb aKTUBHbIE BELLECTBa, Mo 3KONOrMn
HWUS XXMBbIX OPraHU3MOB: | MULLEBapeHUs. AENCTBYIOLLME Ha NULLEBOM KOMOK B | (AaTumk pH)
HabntoaeHne, nsmepe- xenyake, n ux GyHKumm.
HWe, SKCMEPUMEHT. BbinonHATb nabopaTopHble OMbIThl,
JNabopaTopHas pabota HabnoaaTb NpoNCXoasLLme SBIeHns
N2 8, 9 «[leiicTBKe dep- 1 aenaTb BbIBOA NO pe3ynbTaTaM Ha-
MEHTOB C/ItOHbI Ha Kpax- 6ntoaeHun.
Man», «[encrsue dep- Cobnogatb npasuna pabotel B Kabu-
MEHTOB XesyA04YHOro HeTe, obpalieHns ¢ nabopaTopHbIM
coKa Ha benku obopyaoBaHveM
6. O6MeH BelwecTB M 3Heprun .. ButammHbl ( 3 yacos)
18 | Hopmbl nuTaHus PaunoHanbHoe nutaHue. | YCTaHOBUTL 3aBUCK- 1 OnpepensTb NOHATUS «OCHOBHOW Undposas
HOpMbI 1 pexuM nuTa- | MOCTb MeXAy TWUMOM 0BMeH», €06 0BMEH». nabopaTtopus
HUS. AeSTeNbHOCTU  Yeno- CpaBHuMBaTb OpraHn3M B3pocnoro U | No Guanono-
MeToAbl M3y4YeHNs Xu- BEKa U HopMamm nu- pebEHka No nokasaTensiM OCHOBHOrO | ru (AaTumk
BbIX OPraH13MOB: Ha- TaHWs, Yepe3 OCHOB- obmeHa. 4acToTbl Abl-
bnoaeHne, namepeHue. Hble NOHATUS: O6bsACHATb 3aBUCUMOCTb Mexay T- | xaHus, YCC,
MpakTnyeckas paborta: «OCHOBHOW 06MeH>», MOM JesTenbHOCTU YenoBeKka M Hop- | apTepuanbHo-

«OnpepneneHve TpeHu-
POBaHHOCTM OpraHu3ma
No (YHKLMOHANbHOW
npobe»

«0B6LLMIN 0BMEH>.

MaMW NUTaHKS.
MpoBOAMTL OLEHMBAHME TPEHUPO-
BaHHOCTW OpraHu3ma C NMoMoLLbHO
(hyHKLMOHaNbHOMN Npobbl, PUKCUpo-
BaTb pe3ynbTaTbl M AenaTth BblBOL,
CpaBHMBAs 3KCMepUMEHTasbHbIE
AaHHble C 3TaNOHHbIMM

ro JaBneHus)
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[podosxeHue

o OcHoBHble BuAbl aeaTenbHocTn 06y- | Ucnonb3oBa-
N¢ LleneBas yctaHOBKa Kon-Bo
Tema Copep)xaHue YaKLWMKUXCA Ha YPOKe/BHEYPOYHOM Hune o6opypo-
n/n YPOKa yacoB
3dHATUUN BaHue
8. Koxa. (4 yacos)
19 | Ponb koxu B TepMO- | Ponb KOXM B TepMopery- | PackpbiBaTb posib KO- 1 KnaccudmumposaTb NpuunHbl 3abo- Undposas
perynaumm nauMK. 3aKanusaHue. X1 B TEpMOperyns- NEBAHNIN KOXM. nabopatopus
OkasaHue nepBeoii Mno- umn. OnucelBaTb Ha3blBaTb Npu3Haku oxora, 0bmMopo- | no ¢usnono-
MOLLM MpW TENSIOBOM U NpWEMbI NepBoii No- YKEHWNS KOXN. T AaTumnk
CO/THEYHOM Yyaapax MOLLM Npu TENSI0BOM OnucbiBaTb Mepbl, NPUMEHsIEMblE TemnepaTypsbl

Y CONHEYHOM yaape.

MpuW OXorax, 06MOPOXEHUSIX.
OnuncbiBaTb CUMMTOMbI CTPUTYLLErO
NNLLIAS, YECOTKM.

Ha3sblBaTb Mepbl MPOMUNAKTUKN WH-
(HEKLIMOHHBIX KOXHbIX 3a60/1E€BaHMI.
OnpepnensTb MOHATUE «TepMOperyns-
ums». OnMcbiBaTb CBOWCTBA KOXM,
Mo3BONSIOWME €N BbINONHATL (DYHK-
LIMIO OpraHa TepMoperynsuum.
PackpblBaTb 3Ha4YeHWe 3aKasMBaHWS
ANs OpraHusma.

OnucbiBaTb BMAbI 3aKaNMBaKOLLMX
npoueayp.

HasblBaTb NpM3HaKK TEnnoBoro yaa-
pa, COMHEYHOro yaapa.

OnucbIBaTb NPUEMBI NEPBO MOMOLLM
NpW TENA0BOM yaape, CONMHEYHOM
yaape.

AHanuaunposatb 1 0606wWwaTb MHGOp-
MauMIo O HapyLEeHUsX TepMoperyns-
LMK, NOBPEXAEHNSX KOXM 1
npuémax OKasaHus NepBoy NMOMOLLY
B X0Ze 3aBeplueHns paboTbl Hag
NPOeKToM «Kypcbl NepBOM MOMOLLM
AN LWKOSIbHUKOB>»

W BNaXHOCTH)

suiowoung
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[podonxeHue

OCHOBHbIe BUAbl 4EATE/IbHOCTU 06y- Ucnonb3oBa-

Ne° LleneBas ycraHOBKa Kon-Bo

Tema CopepxaHue YaloLMXCs Ha YpoKe/BHEYPOUHOM | Hue o6opypo-

n/n YpOKa yacos

3aHATUUN BaHue
10. HepBHas cucrema (5 yacos)

20 | ABTOHOMHbIN oTaen | HeliporymopanbHasi pe- | M3yuuTb cTpoeHue w 1 Ha3biBaTb 0co6eHHOCTM paboThl aB- | Lindposas
HEPBHOM CUCTEMbI. | MyNsiLMS NPOLECCOB 3HaYyeHne aBTOHOM- TOHOMHOrO OTAENA HepBHOW cucte- | nabopatopus
HeliporymopanbHas | XW3HeAesTeNbHOCTW Op- | HOW HEPBHOM cuCTe- Mbl. no cwusunono-
perynauns raHu3ma Mbl Paznunyatb C MOMOLLbIO MANKOCTPALMA | T AATUMK

B y4ebHMKE CMNaTUYeCKuii U napa- | apTepuanbHo-
CMMMaTUYeCKUi NOAOTAENbI aBTO- ro fasfeHuns
HOMHOrO OTZENa HEPBHOM cucTeMbl | (Mynbca)

MO OCOBEHHOCTSAM CTPOEHMS.
Pa3nnuaTb napacMMnaTMYECcKuii 1
CMMMNaTUYECKMIA NOAOTAENbI MO 0CO-
OEHHOCTSIM BNMSHUSI Ha BHYTPEHHME
OpraHbil.

O6bSACHSTb Ha NpUMepe peakuumn Ha
CTPecc COrnacoBaHHOCTb paboThl
Xené3 BHyTPEHHEN Cekpeunn U OTAe-
NOB HEPBHOW CUCTEMbI, pa3nnyme
MeXay HEPBHOW W ryMopasibHOW pe-
rynsuuen no obliemy xapaktepy
BO3AENCTBUS Ha OpPraHN3M.
BbINONHSATL OMbIT, Hab/oAaTh Npoumc-
XOASLLME NPOLIECCH! U CPABHMBATb
MONYYEHHbIE pe3yNbTaThl OMbiTa C
0XMAAEMbIMW (OMMCAHHBIMU B TEKCTE
y4yebHunKa)

vi150d '5 V)hOL
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€9

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

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

YacTb 3. 3aKOHOMEPHOCTU XXM3HU Ha OPraHM3MEHHOM YPOBHE

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

° OcHoBHble BuAbl aeaTenbHocTn 06y- | Ucnonb3osa-
N¢ LleneBas yctaHOBKa Kon-Bo
Tema Copep)xaHue YaKLWMKUXCA Ha YPOKe/BHEYPOUHOM Hue o6opypo-
n/n YPOKa yacos
3aHATUM BaHue
1. 3aKOHOMEPHOCTH YKM3HU Ha KNEeTOYHOM ypoBHe (10 y)
1 MHoroobpasue kne- | ObobuieHne paHee nly- | U3yunTb MHOroobpa- 1 OnpenensTb OTAMYMTENbHbIE NpU3HA- | MMUKpOCKON
TOK YeHHOro MaTepuana. 31e KNeToK 3yKapuoT KW KNETOK NPOKapw1oT U 3yKapwoT. umdposoi,
MHoroobpasune T1nos ¥ BbISIBUTb 0COBEH- Mp1BOAMTL MPUMEPLI OPraHM3MOB MUKponpena-
KNeToK: CBOOOAHOXMBY- | HOCTb UX CTPOEHMUS MpOKapuoT Y 3yKapuoT. paThbl.

e n obpasymoLme
TKaHuW, NpoKapuoThbl, 3y-
KapuoTbl. Ponb y4YéHbIX B
U3YYEHUMN KNETKM.

Jlabopamop-Has pabo-
ma Ne 1
«MHoroobpasne KneTok
sykapwoTt. CpaBHeHue
pacTUTENbHbIX U XUBOT-
HbIX KNETOK»

pa3HbIX LapCcTB

XapakTepn30BaTb CyLECTBEHHbIE
MPU3HAKN XKN3HELEATENbHOCTU CBO-
BOOHOXMBYLLEN KNETKM U KNETKY,
BXOASALLEN B COCTaB TKaHW.
Ha3blBaTb MMeHa Y4YéHbIX, MOJSIOXMB-
LWIKMX HAYano M3YYEHUIO KNETKM.
CpaBHMBaTb CTPOEHME PACTUTESbHBIX
W XXMBOTHbBIX KNETOK.

®ukcnpoBaTh pesynbTaThl Habnoae-
HUM 1 enaTb BbIBOAbI.

CobntogaTb npaeuna pabotbl B Kabu-
HeTe, obpalieHns ¢ nabopaTopHbIM
obopyaoBaHveM

suiowoung
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[podonxeHue

OCHOBHbIe BUAbl 4EATE/IbHOCTU 06y- Ucnonb3oBa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CopepixaHue YpOKa 4acoB YaloLKMXCA Ha Ypoke/BHEYPOYHOM | Hue o6opyao-
3aHATUUN BaHue
2 Xumnueckue Belle- | O606LIEHME paHee M3y- | M3yunTb XUMUYECKNiA 1 PasnnyaTtb M Ha3blBaTb OCHOBHbIE Mukpockon
CTBa B KNeTKe YeHHOro Matepuarna. COCTaB Y pasHbIX TU- HEOpraHWYecKMe M opraHudyeckue Be- | UMGPOBOWA,
OcobeHHOCTN XMMUnye- MOB KJIETOK. LLeCTBa KNIETKU. nabopatop-
CKOro COCTaBa XMBOW O06BACHATL YHKLMM BOAbI, MUHE- Hoe obopyzo-
K/TETKWN M €ro CXOACTBO Y pasibHbIX BewecTs, 6enkoB, yrneeo- BaHWe o u3y-
pa3HbIX TUMOB K/ETOK. [0B, NAMWAOB N HYK/IEUHOBBIX KMC- YEHMIO XMMK-
HeopraHunyeckue v op- NOT B KNeTKe. 4yeckoro
raHnyeckue BeLlecTsa CpaBHMBaTb XMMUYECKUIA COCTaB Kfie- | COCTaBa Kie-
knetkun. CopepxxaHue TOK XXVBbIX OPraH13MOB M TEN HeXu- | TOK
BOAbIl, MMHEpasbHbIX CO- BOV NpUpOZbI, AeNaTh BbIBOAbI
neii, yrneBoAos, nmnu-
AoB, 6eNKOB B KNeTke K
opraHusme. Ux @yHKuum
B XWU3HeLesTeNbHOCTH
KNEeTKN
3 CTpoenue Knetku CTpYKTYpHblE YacTu N3yunTb PYHKLMK Op- 1 PasnMyaTb OCHOBHbIE YaCTW KNETKM. Lindposoi

KneTkn: membpaHa, sa- raHoOMA0B KNETOK, Bbl- Ha3biBaTb M 0ObACHATL CyLleCTBEH- MMUKPOCKOM U
po, uuTOnasma C opra- | BUTb UX OT/IMYUTENb- Hble NMPU3HAKM BCEX YaCTeN KNETKM. roTOBblE MU-
HOMAAMU W BKIOYEHNS- Hble 0COBEHHOCTH. CpaBHuBaTb 0CO6EHHOCTU KNETOK Kporpenapa-
Mu. OpraHonabl KNeTku pacTEHWUM 1 XMUBOTHbIX Thl

N UX PYHKLMM
MeMbpaHHble 1 HEMEM-
6paHHble opraHoMARbI,
OT/INYUTENbHbIE 0COBEH-
HOCTW UX CTPOEHMS 1

dyHKUMM

BbiaensTb M Ha3blBaTb CyLLECTBEH-
Hble MPU3HAKN CTPOEHUS OpraHou-
[0B.

Pasnnuyatb OpraHoMAbl KNETKW Ha pu-
CyHKe y4yebHuka.

O6BACHATL PYHKUMM OTAENbHBIX Op-
raHOMJOB B XM3HEAESATENbHOCTY
PacTUTENbHOMN W XWBOTHOW KNIETOK

vi150d '5 V)hOL
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[podosxeHue

OcHOBHble BMAbl AeaTenbHocTh 06y- | Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)xaHue ypoKa 4acoB YaKLWMKUXCA Ha YPOKe/BHEYPOYHOM Hune o6opypo-
3dHATUUN BaHue
4 PasMHOXeHMe KneT- | Pa3MHOXeHMe KNeTKu N3yunTb KM3HEHHBIN 1 XapaKTepu3oBaTb 3HayeHue pas- Lincbposoi
KU N €€ XM3HEHHbIN | NyTEM aeneHns — 06- LMK COMaTUYECKOM MHOXEHUS KNETKM. MUKPOCKOM M
LMK Llee CBOWCTBO KNETOK KNEeTKU Ha npumepe CpaBHuBaTb AeneHue KNeTKM NpokKa- | roToBble Mu-
OZHOK/ETOYHbIX U LENAWNXCA KNETOK P1OT W 3yKapuoT, AenaTb BbiBOALI HA | Kponpenapa-
MHOrOKJIETOYHBIX Opra- | KOpeLlKa Jiyka OCHOBE CpaBHEHMWS. Thl
HU3MOB. KneTouHoe fe- Onpepensitb MOHATUS «MUTO3» U
NeHve y NpoKapuoT — «KNETOYHBIN LUMKN». OUKCMPOBATb
[eneHne KNeTKW HagBoe. pe3ynbTaThl HabnoaeHuin, hopmynu-
[leneHve KneTku y syka- pOBaTb BbIBOAbI.
puoT. Muto3. dasbl Mu- CobntopaTb nNpaeuna paboTbl B Kabu-
T03a. XKWM3HEHHBIN LMK HeTe, obpalleHus ¢ nabopaTopHbIM
KNeTku: nHtepdasa, Mu- obopyaoBaHveM
T03. PaspeneHuve kne- Ob6bACHATL MexaHn3M pacnpeaene-
TOYHOrO COAEPXXMMOro HWUS HaCNeACTBEHHOro Matepuana
Ha ABE [0YEepHUEe KNeT- MeXay ABYMS LOYEPHUMM KIIETKAMM
Ku. Y NPOKap1OT 1 3yKapwoT.
JlabopamopHasa paboma Ha3blBaTb M XapakTepu3oBaTb CTaauu
Ne 2 KJIETOYHOr0 LiMKNa.
«PaccmaTpuBaHune mMu- Habniogatb M onucbiBaTh Aenswmecs
KponpenapaToB C Aensi- KNEeTKN Mo roToBbIM MUKpOMpena-
LWMMUCS KNEeTKaMmn» paTaM.
2. 3aKOHOMEPHOCTH YXXN3HN Ha OpraHU3MEeHHOM ypoBHe (17 y)
5 BakTepuun n Bupycol | PasHoobpasune dopm N3yumnTb CyliecTBeH- 1 BbiaensTb CylecTBeHHble npu3Hakn | Lincdposoi
OpraHu3MOoB: OJHOK/Ie- Hble Npu3Hakn bakTe- BakTepuii, uMaHobaKTepuit 1 BUpY- MMUKPOCKOM U
TOYHbIE, MHOrOK/ETOY- pWiA, LMaHobakTepui COB. roTOBblE MU-
Hble U HEK/ETOYHbIE. 1 BUPYCOB O6bACHATL (Ha KOHKPETHbIX MpuMe- | Kponpenapa-
bakTepuu Kak oaHOKe- pax) CTpoeHue u 3HayeHue bakTe- Tbl BakTepuii,
TOYHblE A0SLEPHbIE Op- pUK, UnaHobaKTepui 1 BUPYCOB. nabopatop-
raHn3mbl. Bupycol kak PaccmaTtpuBaTtb M 06bSICHATL NO pu- | Hoe 0bopyao-
HekneToYHast opma CYHKY y4yebHuKka npouecc BaHue ans
XU3HU. OTAnMYUTENbHbIE dukcaumm un

suiowoung
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[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonb3oBa-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema CoaepxaHue ypoka 4acoB YalLwWMXCsl Ha Ypoke/BHEYPOUHOM | Hue o6opyao-
3aHATUMN BaHue
0CO6EHHOCTM bakTepun MPOHWUKHOBEHWA BUPYCa B KNETKY W OKpaLMBaHus
1 BUPYCOB. 3HayeHue €ro pa3MHOXEHWS. BakTepuin no
HaKkTepuit 1 BUPYCOB B MpuBoaMTL NpuMepbl 3abonesaHun, | Mpamy
npupoae Bbi3blIBaEMbIX bakTepusMu u BuUpyca-
MU
6 PacTuTenbHbIN opra- | FnaBHble CBOMUCTBa pac- | YrnybuTb u 0606wwaThb 1 Bbigenstb M 0606wWaTh CyLecTBeH- Lindposoi
HM3M W ero 0CcobeH- | TEHWIA: aBTOTPODHOCTb, | CyLLECTBEHHbIE MpU- Hble NPU3HAKW PacTeHWiA U pacTu- MWKPOCKON ¥
HOCTH HECMOCOBHOCTb K aKTWB- | 3HAKW PacTEHUN W TENbHOW KNETKM. roToBble MM-
HOMY MepeaByXEHUIo, PaCTUTENbHON KIETKM. XapakTepu30BaTb 0COBEHHOCTH NPO- | Kponpenapa-
pa3MeLLeHne OCHOBHbIX LIECCOB XWU3HeaesaTeNbHOCTU pacTe- Tbl, nabopa-
yacTeil — KOpHS 1 no- HWWA: NUTaHWS, ablXaHusi, GOTOCUHTE- | TOpHOe 060-
bera — B ABYX pa3HbIX 33, Pa3MHOXEHWS. pyaoBaHve
cpepax. OcobeHHOCTH CpaBHVBaTb 3Ha4YeHWe NoaoBoro U ANS Npuro-
PaCcTUTENbHON KNETKM: 6ecnonoro cnocoboB pasMHOXeHUS | TOBEHUS
NPUHAANIEXHOCTb K Y- pacTeHWit, AenaTb BbiBOAbI HA OCHOBE | BPEMEHHbIX
KapuoTaMm, Hanuyue Kne- CpaBHEHWS. MUKponpena-
TOYHOW CTEHKM, NNACTUA ObbACHATL POsib Pa3IMyHbLIX pacTe- | pa-ToB
U KPYMHbIX BaKyonem. HUM B XW3HW YesioBeKa.
Cnocobbl pa3MHOXeHUS MpuBOAUTL MPUMEPBI UCMOMb30Ba-
paCcTeHWit: NONoBOE M HUS YEen0BEKOM pa3HbiX Cnocobos
6ecnonoe. OcobeHHo- pa3MHOXEHWSI PaCTEHWI B XO3MCTBE
CTM NOJSIOBOrO Pa3MHO- “ B npupoae
XeHus.
Tunbl 6ecnonoro pas-
MHOXEHWS: BEreTaTus-
HO€, Cropamu, AeNeHn-
€M KJIeTKN HafiBoe
7 LlapcTtBo rpubos. [pubbl, X CXOACTBO C [laTb XapakTepucTuky 1 Bbigenstb u xapakTepusoBaTb cywe- | Lindposon
JInwanHmkm ApYrMMu 3yKapuotunye- CYLLLECTBEHHbIX NpU- CTBEHHbIE MPU3HAKM CTPOEHUS U MUKPOCKOMN W
CKMMW OpraHu3MaMn — | 3HAKOB CTPOEHUS U MPOLECCOB XU3HEAEATEIbHOCTH roToBble

vi150d '5 V)hOL
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[podosxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas yctaHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opyno-
3aHATUMUN BaHue
pacTEHWUSIMU U XMBOTHbI- | MPOLECCOB XMU3Heae- rpMbOB M NNLWANHWKOB Ha KOHKpET- MUKponpena-
MW — W OT/IMYKE OT HUX. | ATENbHOCTM TpUbOB W HbIX MpUMepax. paTbl rpubos,
Cneumnduyeckme cBOM- | NMULWIANHUKOB CpaBHuMBaTb CTpOeHMe rpuboB co repbapHbIi
cTBa rpubos. MHOroob- CTPOEHUEM PACTEHUM, XUBOTHBLIX W MaTepuan
pasue W 3HayeHue rpu- NULWANHWKOB, AENaTb BbIBOABI. rpvbos u nun-
60B: NnecHeBbIX, WS- XapakTepu3oBaTb 3HauyeHuWe rpuboB | LIAMHWMKOB
MOYHbIX, W NMLIAAHUKOB NS NPUPOALI U Yeno-
napasutuyeckux. Jin- BeKa.
WANHWUKK KaK 0cobble OTMeyaTb OMACHOCTb SAOBUTLIX Fpu-
cMmMbuoTHyeckue opra- 60B 1 He0bX0AMMOCTb 3HaHWs npa-
HM3MbI; X MHOroobpa- Bun cbopa rpnbos B npupoae
31e 1 3HaYeHue
8 )KVMBOTHbIN opra- OcobeHHOCTHN XMBOTHBIX | BblaenuTb 1 0606- 1 Bbigenstb 1 0606wWwaTh cywecrtseH- | BnaxHble
HW3M 1 ero 0cobeH- | OpraHWM3MOB: NpuHaa- WKTb CyLIEeCTBEHHbIE Hble NPU3HaKN CTPOEHUS U Mpouec- | npenaparbl
HOCTH NIeXHOCTb K 3yKapuoTaM, | MpU3HaKu CTPOEHUS M COB XM3HEAEATENbHOCTU XKMBOTHBbIX. XMBOTHbIX
reTepoTpoHOCTb, NpOLECCOB Xu3Heae- Habnopatb M OnuCbIBaTb NOBEAEHWE | Pa3/iMyHbIX
CMOCOBHOCTb K @KTUBHO- | STENbHOCTU XMUBOTHbIX XUBOTHbIX. TMNOB
My NepeaBUXEHWIO, 3a- Ha3blBaTb KOHKpETHbIE NpUMepbI
6oTa 0 noToMcTBE, NO- Pa3fIMYHbIX AMKUX XKMBOTHBIX U Hau-
CTpoVika xunuw, (rHé3a, bonee pacnpocTpaHEHHbIX AOMaLl-
HOp). [leneHune XuBoT- HUX XXMBOTHbIX.
HbIX MO cnocobaM Aob6bI- O6bACHATb PO/b Pa3NYHbIX XMBOT-
BaHWS NULLW: pacTUTENb- HbIX B XXM3HM YenoBeka.
HOS\AHbIE, XMLLHbIE, MNa- XapakTepu3oBaTb CrMocobbl NuUTaHus,
pa3nTuyeckue, pacceneHus, nepexwusBaHus Hebnaro-
nafanblmnky, BCesaHble NPUSTHBIX YCIOBUI WM MOCTPOMKK K-
JINLL, )KMBOTHbLIMU
. 3aKOHOMEPHOCTN B3aMMOOTHOLLEHU OPraHn3MoB M cpegbl (15 u)
9 YCNoBuS XXN3HN Ha Cpegbl XXu3HK opraHu3- | [laTb XapaKTepucTuky 1 Bbigenstb 1 xapaktepusoBaTtb cywe- | Lindposas
3emne MOB Ha 3emne: BOfHasi, | OCHOBHbIM cpeaam CTBEHHblE NPU3HAKW Cpea Xu3HM Ha | nabopaTtopus

Ha3eMHO-BO3A4YyLlHas,

XU3HU

3emMne.

no 3Konornn

suiowoung
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[podonxeHue

OCHOBHbIe BUAbl 4EATE/IbHOCTU 06y- Ucnonb3oBa-
Ne° LleneBas ycraHOBKa Kon-Bo
Tema CopeprkaHue YarLWMXCsl Ha Ypoke/BHEYPOUHOM | Hue o6opypno-
n/n YpOKa yacos
3aHATUUN BaHue
MOYBEHHAs, OpraHn3- Ha3blBaTb XapakTepHble Mpu3HaKu (BaTumK myT-
MeHHas. YCNoB1S XU3HH OpraHu3MoB — obuTartenei aTux HOCTK, BRax-
OpraHu3MOB B pa3HbIX Cpen XW3HW. HOCTK, pH, yr-
cpepax. JKonoruyeckue XapakTepu30BaTb YepTbl NPUCNOCO6- | NIEKUCNOro ra-
(akTopbl: abnotnye- NEHHOCTM OpPraHU3MOB K cpefe ux 3a 1
CKne, bnoTnyeckme u obuTaHus. Kucnopogaa)
AQHTPOMOreHHble PacnosHaBaTh M XapakTepu3oBaTb
3KONornyeckne axkTopbl cpeabl
10 | 3konorunyeckue Ob6o6uieHne paHee nU3y- | BbiiBUTb OCHOBHbIE 1 Bblgenatb 1 xapaktepu3oBaTb npu- Undposas
npobnembl B 61o- yeHHoro matepuana. OT- | 3KonorMyeckme YMHbI 3KONOMMYECKUX Npobnem B nabopaTtopus

cdepe. OxpaHa
npvpoael

HOLLEHWNE YenoBeKa K
npupoae B UCTOPUK Ye-
noseyectsa. lpobnemsl
6rocdepbl: ucToweHne
MPUPOAHBIX PECYPCOB,
3arpsisHeHne, cokpalle-
Hue buonormyeckoro
pa3Hoobpasus. Pewe-
HUE 3KOMOrNYECKMNX
npobnem buocdeps!:
paLMOHaNnbHOE MCNosb-
30BaHue pecypcos,
OXpaHa npupogabl, Bce-
obLee skonornyeckoe
obpa3oBaHue Hacene-
HUS.

JlabopamopHas paboma
Ne 6

«OueHKa KayecTBa
OKpY>KatoLLen cpeapbl»

npobnembl 6buoche-
pbl. [1pOBECTUN OLEHKY
KauecTBa OKpyxato-
Lev cpeabl.

6uocdepe. MNMporHosnposaTb MNo-
CNeACTBMS UCTOLLEHWS NPUPOAHbIX
pecypcoB 1 CcoKpaLleHus buonorude-
CKOro pasHoobpasus.

O6cy»xaaTb Ha KOHKPETHbIX NpUMe-
pax skonoruyeckme npobnembl ceoe-
ro permoHa v éuoccdepsl B LiEIOM.
AprymeHTMpoBaTb HEOH6XOANMOCTb
3aLMTbI OKPYXXaloLLe cpeabl,
cobntofeHns NpaBun OTHOLLEHNUS K
XMBOW M HEXMBOW Npupozae.
BbiSIBNISITb M OLEHUBATb CTEMEHb 3a-
FPSASHEHWSI MOMELLEHUMN,
OukcmpoBaThb pe3ynbTaThl Habnoae-
HUM 1 enaTb BbIBOAbI.

Cobniopatb npasuna pabotbl B kabu-
HeTe, obpalieHns ¢ nabopaTopHbIM
obopyaoBaHveM

Mo 3KOSI0rnK
(paTumk Bnax-
HOCTW, yrne-
KMCnoro rasa
¥ Kncnopoaa)
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