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Beenenue

OcHamienre 00mIe00pa30BaTEIBHBIX MIKOJ COBPEMEHHBIM aHAJOTOBHIM W HU(POBBIM 000-
pyZOBaHWEM SBISETCS MarepuaibHOW 0a3oi peanmzamuu  DeneparbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTA. OTO OTKPHIBAET HOBBIE BO3MOXKHOCTH B YPOYHOH M BHEYPOYHOM,
BHEKJIACCHOM JICATEIBHOCTH M SIBISCTCS HEOTHEMJIEMBIM YCIIOBHEM (DOPMHPOBAHUS BBICOKO-
TEXHOJIOTHIHOW CPEJIbI MITKOJIBI, 0€3 KOTOPOH CIOKHO MPECTABUTh HE TOJIBKO MPODUIBLHOE 00yUCHHE,
HO M COBPEMEHHBIH 00pa30BaTENbHBIA TPOIECC B IIeIOM. Pa3pacraercs moyie B3aW- MOJCHUCTBUS
YUCHUKA W YYUTENsI, KOTOPOE PACHPOCTPAHSICTCS 3a CTEHBI IIKOJIBI B PEAJbHBINA U BUPTYAIbHBIN
conuyM. lcrnonmp3oBaHue y4eOHOTO OOOpYHOBAaHMS CTAHOBHTCS CPEACTBOM OOECTICYEHHS 3TOTO
B3aMMOJICHCTBUS, TeM Oojee B YCIOBHSAX OOydYeHHs TpeIMeTy Ha yriy- OIEHHOM YpOBHE,
npernoIaraeMoM npoduim3anieii 00ydeHus.

B pamkax HammoHanmpHOTO mpoekTa «OOpa3oBaHME» CTaNO0 BO3MOXHBIM OCHAIIEHHE MIKOJ
COBpPEMEHHBIM 000pynoBanueM IeHTpa «Touka poctay. BHeapeHne 3toro 000pyI0BaHHS MO3- BOJISET
Ka4eCTBEHHO M3MEHHTH mporecc o0ydeHust Owmomoruu. [losBiseTcs BO3MOKHOCTh KOIH- YECTBEHHBIX
HaOJIO/ICHUI U OTBITOB /ISl MOJyYEeHHs AOCTOBEpHONW MH(pOpMaIMU 0 OHOJIOTHYe- CKUX TpOoLeccax U
o0bekTax. Ha OCHOBE MONy4eHHBIX SKCIIEPUMEHTAIBHBIX JTAHHBIX 00ydaeMble CMOTYT CaMOCTOSTENHHO
JeNnaTh BBIBOJIBI, 0000IIaTh Pe3yNIbTaThl, BRSBTS 3aKOHOMEPHOCTH, YTO Ha HAII B3I, CIOCOOCTBYET
TIOBBINIEHAIO MOTHBAIIMU 00YYCHHS ITKOJBHUKOB.

Bricokast cioxHOCTH PabOTBl C COBpPEeMEHHBIM IHU(PPOBBIM, oOecredeHue ero padoTo-
CTIOCOOHOCTH, HEIOCTATOYHOCTh METOIMYECKOT0 O0ECTeueHnss — BCE ITO 3a4acTyl0 BCTYIAeT B
NPOTUBOPEUNE C HEJIOCTATOYHOCTHIO WH(DOPMAMMOHHBIX W HHCTPYMEHTAJIBHBIX KOMITCTCHIIUH
nenarora. PaspemieHne AaHHOTO KOH(IIMKTa BO3MOXHO B TPAKTHYECKOW JAESATENbHOCTH, B BbI-
MOJTHEHWH JICMOHCTPAIIMOHHBIX W JTA0OpaTOPHBIX paboT, OpraHu3amuu J1IaOOpaTOPHOTO IKCIIe-
pPUMEHTa, B OpraHM3alli MPOEKTHONW M y4eOHO-UCCIEeI0BATENbCKON eSTELHOCTH 00yYaro- IUXCHL.
B mpornecce skcnepuMeHTanbHOM paboThl ydamiuecs MPHOOPETaloT OMBIT MO3HAHUS PEalbHOCTH,
ABJIAIOMINICA BaXKHBIM 3TanoM (OPMHUPOBAHUS y HHUX YOEXIEeHHUil, KOTOpbIE, B CBOIO OYepe/b,
COCTaBIISIIOT OCHOBY Hay4yHOro MHPOBO33peHus. B TO ke BpeMs oTpalaTbiBa- €Tcs MeETOAUKA
MIOCTaHOBKM OJKcIepuMeHTa. VIMEHHO MMO03TOMy mpejuiaraeMpleé B JJAHHOM [OCO- OUM  ypOKH,
71abopaTopHbIe U MPaKTHYECKUe PabOThl CHAOKEHbI METOIUYECKUM KOMMEHTapH-eM, MaTpHULICH AJIs
COOCTBEHHOTO MPOo(eccHoHaIbHOrO MOUCKA, AJS aJanTallid MaTepuaoB K YCIOBUSM KOHKPETHOT'O
00pa3oBaTeNbHOr0 yupexkaeHus. TeMaThka paccMaTpUBAEMbIX SKC- HEPUMEHTOB, KOTHMYECTBEHHBIX
OMBITOB, COOTBETCTBYET CTPYKType NPHUMEpPHOH 00pa3oBaTeib- HOM MPOrpammbl MO OHOJOTHH,
cozepxanuto DeniepabHOTO TOCYJaPCTBEHHOT0 00pa3oBa- TenpHOro cranaapra (PI'OC) ocHoBHOTO
o01ero o6pazoBaHusl.

[TocTaBnsiemble B IIKOJBI COBPEMEHHBIE CpeicTBa 00y4eHHs, B paMKaxX MPOEKTa HEHTpa
«Touka pocray», cojiepkaT Kak y)xe U3BeCTHOe 000pyI0BaHKE, TaK U MPUHIMIHNAILHO HOBoe. [Ipexne
BCEro, 3T0 1M pPOBbIE TabopaTopuu ¢ HAOOpaMu JATYUKOB, MO3BOJISIOUIME TPOBO- JUTh U3MEPEHUS
bU3UYeCKNX, XUMUIECKUX, (DPU3HMOIOTMYECKUX MapaMeTPOB OKpYKAlolel cpelbl U opraHu3MoB. B
OCHOBY 00pa3oBaTeNbHOW MpPOTpaMMBbl 3aJI0KEHO MpUMEHeHHe LUQ- pPOBBIX JlabopaTopuil.
PaccmoTpeHHble B 1MOCOOMH OMBITHI TPOIUIM IIMPOKYI0 ampoOanuio. MHOTONETHAS MpaKkTHKa
UCTIOb30BaHUs MU(POBBIX JTa0OpaTOpuii U MUKPOCKOMUYECKOW TeX- HUKU B IIKONE TOKa3ana, 4To
COBPEMEHHBIE TEXHUUECKUE CPENICTBA 00YUEHHs HOBOTO MOKOJIE- HUSl TIO3BOJISIIOT TOOUTHCS BBICOKOTO
YPOBHSI YCBOCHUsI 3HAHUM, (HOPMUPOBAHKS MPAKTHYECKUX HABHIKOB OMOJOTMYECKHUX HCCIEIOBaHUM,
YCTOMYMBOTO POCTa MO3HABATENIFHOTO MHTEpECca MIKOJBLHUKOB M, KaK CIEICTBHE BBHICOKOTO YPOBHS
y4eOHO MOTHBAIIHH.

Hacrosimee mocobue mpu3BaHO MOMOYb IEJaroraM B peanu3anui 00pa3oBaTelbHBIX MPO-TpamMM
001Iero M JOMONHUTENHLHOTO 00pa30BaHus, B Pa3pellieHHH BO3HUKAIOIINX TPYAHOCTEH Mpu paboTe ¢
obopynoBanueM 1eHTpa « Touka pocTay.
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Heapb u 3agaun

* peamm3alMsi OCHOBHBIX OOIICOOpa30BaTENBHBIX TMPOTPAaMM MO  y4YEOHBIM IIpeAMETaM
€CTECTBEHHO-HAYYHOIH HANpPaBICHHOCTH, B TOM YHCJE B pPAaMKaX BHEYPOUHOH EATENBHO- CTH
oOyJaronuxcs;

* pa3paboTka ¥ peanu3anys pPasHOYPOBHEBBIX JIOMOJHUTENBHBIX —001IIe00pa30BaTeIbHBIX
NPOTrpaMM €CTECTBEHHO-HAYYHON HAINPABICHHOCTH, @ TaKXKe€ WHBIX TPOrPaMM, B TOM YHC-JIE B
KaHUKYJSIPHBINA TIEPHOT;

* BOBJICYCHHE YYALIUXCS M TEJaroTHYECKUX PAOOTHUKOB B TPOEKTHYIO JEATENBHOCTD

* OpraHu3anys BHEYYEOHOW ESATENBHOCTH B KAaHWKYISPHBIN MEpUOJ, pa3paboTKa W peaju- 3arus
COOTBETCTBYIOIIMX 00pa30BaTEIbHBIX MPOTPAMM, B TOM YHCIIE JUIS JIarepeid, opra- HU30BaHHBIX
00pa3oBaTeIbHBIMI OPTaHU3ALMAMH B KAHUKYJISIPHBINA IEPUOJT;

* TOBBIIICHHE NPO(PECCHOHATHPHOIO MAaCTepCTBAa MEIarOrMYecKuX pa0OTHUKOB LEHTpa, pe-
aNIM3YIOIINX OCHOBHBIE U JIOMOJTHUTEIbHBIE 0011e00pa30BaTeIbHBIEC TPOTPAMMBEIL.

Cosznanne nentpa «Touka pocra» mpeamonaraeT pa3BUTHE 00pa3oBaTeIbHOM HHPPACTPYK- TYpPbI

0011eo0pazoBaTeIbHON OpraHU3aIiy, B TOM YHCIIE OCHAIIIEHHE 00111e00pa3oBaTeIbHONOpraHU3aIliK:

o 000pyIOBaHWEM, CpPEICTBAMH OOYUYCHHWS W BOCHHTAHWS IS W3YYeHUs (B TOM YHCIE JKC-
MEPUMEHTATPHOTO) TIPEJMETOB, KYpPCOB, ITUCIUIUIMH (MOMIYJEH) eCTeCTBEHHO-HAyYHON
HANpaBJICHHOCTH TPH pealu3alid OCHOBHBIX 0O0IIe00pa30BaTeNbHBIX TIPOTPAaMM U JIO-
TIOJTHATENBHBIX  00IIe00pa3oBaTeNbHBIX IMPOTPaMM, B TOM 4YHCIE Uil PacUIMPEHHUs CO-
AepKaHusl y4eOHbIX MpeaMeToB «DPu3nkay, « XuMus», «bruonorusy;

* 000pyZOBaHUEM, CpEICTBAMHM OOyuYeHUs] M BOCHMTAHUS Ui pealu3aludd IpPOrpaMm J0-
MOJIHUTENILHOTO 00pa30BaHKs €CTECTBEHHO-HAYYHOM HAPaBIEHHOCTEIH;

* KOMIBIOTEPHBIM U HHBIM 000PYyJOBaHUEM.

[TpodunbHbI KOMILIEKT 00OpYIOBaHHUS MOXET OBbITh BBIOpaH UId 00IIE00pa30BaTENbLHBIX
OpraHu3alii, UIMEIONIMX HAa MOMEHT co3aHus 1eHTpa «Touka pocta» Habop cpelcTB oOyde- HUS U
BOCIHUTAHUS, TMOKPBIBAIOLUINN CBOUMH (PYHKIMOHAJIbHBIMU BO3MOXKHOCTSIMU 0a30BbI€ IMO- TPEOHOCTH
IpU U3yYeHUH yUeOHbIX peaMeToB «Duzukay, « Xumus» u «buonorusy.

[lepeyenb, MHHHUMAIBHO HEOOXOAUMBbIE (YHKIMOHAIbHbIE M TEXHUYECKHE TpeOoBaHUA U
MHHHMAJIHOE KOJIMUECTBO 000pyJ0BaHUS, PACXOJHBIX MaTEPUAIIOB, CPEICTB 00yUEHHS U BOC-TIUTAHUS
IJIs1 OCHAIIEeHHs LIEHTPOB «Touka pocTay, ONMpeAeNsaoTcs PErHOHAIBHBIM KOOPIUHA- TOPOM C YYETOM
OPUMEPHOTO MepeyHs: 000py0BaHUs, PACXOIHBIX MATEPUAIIOB, CPEACTB 00y-YCHUS U BOCIIUTAHUS IS
co3maHus W obecreueHus (GYHKIMOHUPOBAHUS IIEHTPOB 00pa3oBa- HHUS E€CTECTBEHHO-HAYYHOU
HampaBieHHOCTH «Touka pocta» B 0011€00pa30BaTENBbHBIX OPraHU3alMAX, PACIOJI0KEHHBIX B
CEJbCKOM MECTHOCTHU U MaJIbIX TOPOJIax.

[IpodunbHbli KOMIUIEKT 000pynoBaHus obecreurBaeT 3PHEKTUBHOE MOCTIKEHHE 00pa3o-
BaTEJbHBIX PE3yIbTaTOB 00YYAIOIIMMUCS IO IPOrpaMMaM €CTECTBEHHO-HAyYHOM HaIlpaBlieH-HOCTH,
BO3MO>KHOCTB YTIIyOJIIEHHOTO U3YUYEHHS OT/ACNIbHBIX PEIMETOB, B TOM YHCIIe Ui HOp-MUPOBAHHS
M300peTaTenbCKoro, KPeaTuBHOr0, KPUTUYECKOTO MBILLICHHS, Pa3BUTHA (YHKIHO-HAIBHOM
TPAMOTHOCTH Y 00YYaromuxcsi, B TOM YHCIE €CTECTBEHHO-HAYYHOM M MaTeMaTHYecKon. IKCIEPUMEHT
SBJISETCSI HICTOYHUKOM 3HAHUM M KPUTEPUEM UX UCTHHHOCTH B Hayke. KOH- Iemius COBpeMEHHOTO
00pa3oBaHus MOAPA3yMEBAET, UTO B yUeOHOM SKCIIEPUMEHTE BETYIIYIO

pOJIb OJDKEH 3aHATh CAMOCTOSITENbHBIH UCCIe0BaTENbCKUI YUCHHUECKUH IKCIIEPUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTAIbHbIE MCCIIEA0BAaHUS O OUOJIOTHH yXKe TPYJHO MpeACcTa- BUTh 0e3
UCIIOJIb30BaHUS HE TOJIBKO QHAJOTOBBIX, HO W LU(POBBIX H3MEPUTENbHBIX MpubO- poB. B
denepanbHOM rocyaapcTBeHHOM oOpasoBarenbHOM cranaapte (PI'OC) mponmcaHo, YTO OAHUM U3
YHHUBEpPCAIBHBIX Y4eOHBIX JICWCTBUH, MPUOOpETaeMbIX y4allUMHUCA JOJDKHO CTaTh yMEHHe
«IPOBEJCHHS OMbITOB, MIPOCTHIX IKCIEPUMEHTATIBHBIX UCCIIETOBAHUMN, MPSMbIX
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¥ KOCBEHHBIX U3MEPEHHH C UCIOIb30BAHIEM aHAIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPH-O0POBY.

VueOHBI JKCIIEPUMEHT 10 OHOJOTWH, MPOBOAMMBIN Ha TPAJAUIMOHHOM O00OpYyIOBaHMH, 0€3
NpUMEHEeHHS MU(PPOBBIX JTA0OPAaTOPHH, HE MOXKET MO3BOJUTH B MOJHOW MEpe PEIIHTh BCe 33/a- UM B
COBPEMEHHOM LIKOJIE. DTO CBA3aHO € PAJIOM IPUUMH:

* TPaAUIMOHHOE LIKOJIbHOE 000PYI0BAaHUE M3-32 OTPAHUUYECHUSI TEXHUUECKUX BO3MOXKHO-CTEH HE

MI03BOJISIET IPOBOJUTH MHOTHE KOJTMYECTBEHHBIE UCCIIE0BAHUS;

* JUTMTENBHOCTD MPOBENCHUS OMOJOTMYECKHX HCCIENIOBAHUN HE BCEra

* corjacyercs ¢ JUVIMTEIbHOCTBI0 YUeOHBIX 3aHATHIA;

* BO3MOKHOCTb TPOBEJICHUSI MHOTHX UCCIIEA0BAHUN OIpaHUUUBACTCS TPEOOBAHUSIMU TEX-HUKU
0€30TacCHOCTH U JIp.

[udposas naGopaTopusi MOJTHOCTbIO MEHSET METOAUKY M COJEP)KAHUE SKCIEPUMEHTalb- HOM
JEATEIbHOCTH U peIlaeT BhllenepednciaenHble mpobiemsl. [Iupokuil cnekTp JaT4ukoB MO3BONISAIOT
yUalMMcsl 3HAKOMUTBCA C TapaMeTpaMu OHOJIOTMYECKOrO OHKCIIEpUMEHTa HE TOJb- KO Ha
KaueCTBEHHOM, HO M Ha KOJIHWYECTBEHHOM ypoBHe. lludposas nabopaTopusi MO3BOJSET BECTU
JUIITENBHBIA JKCIEPUMEHT JaXe B OTCYTCTBUM JKCIIEPUMEHTATOpa, a 4YacToTa MX H3Mepe- HHil
HEIO/IBJIACTHA YEJI0BEYECKOMY BOCIIPUSITHIO.

B mpouecce dpopMupoBaHus 3KCIEpHUMEHTATbHBIX YMEHUH yuyeHHMK oOydaeTcs MpeiCTaB- JATh
uH(popMaIHio 00 UCCIeI0BAHUU B YETHIPEX BUAAX:

* B BepOaJbHOM: ONHUCHIBATH AKCIIEPUMEHT, CO3[aBaTh CIIOBECHYIO MOJIENIb HSKCIIEPUMEHTA,

(buKcupoBaTh BHUMaHHE Ha H3MEPSIEMBIX BETUUNHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aIOJHATH TAOMMIBl JAHHBIX, JIEKALIUX B OCHOBE MOCTPOECHUs TpaduKoB (TIpH
3TOM Y yYalluXcsl BO3HHKAET NEPBUYHOE MPEACTABICHHE 0 MaclITa0ax BEMYHH);

* B rpaduuecKoM: CTPOUTh TpaQuKU 1O TaONMYHBIM JaHHBIM, YTO JAET BO3MOXKHOCTh MEpe- XOoAa K
BBIZIBIDKEHHMIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXKAY BEIUYMHAMU (IPU ATOM YUHUTENb
MOKa3bIBAET MPEUMYILECTBO B BU3YaIH3al[MU 3aBUCUMOCTEH MEX/ly BETMUMHA-MH, HATJISJHOCTD
¥ MHOTOMEpPHOCTh); B BHJE MaTeMaTHYECKUX YpaBHEHHUIl: JaBaThb MaTe- MaTHUYECKOE OMUCAHUE
B3aMMOCBSI3U BEJIMYHH, MaTeMaTuueckoe 0000I1eHue.

* (hopmMHpOBaHHE UCCIIENA0BATEIbCKUX YMEHUHN yUalluXcs, KOTOPbIE BBIPAXKAIOTCA B CIIEy- FOILIUX
NEUCTBUSIX:

onpeJeneHre MpooneMbl;

MOCTAHOBKA HCCJIEIOBATENbCKON 3a1aul;
IUTAHUPOBAHKE PEIICHUS 3a/1a4u;

MOCTPOCHHE MOJIEINeH;

BBIJIBUJKEHUE TUIIOTE3;

SKCTIEPUMEHTANbHAS TIPOBEPKA THUIIOTE3;

aHaJM3 JaHHBIX 3KCIEPUMEHTOB WM HAOI0CHUIA;
(bopMynupoBaHUe BHIBOAOB.

[locnemnue roapl y ywammxcs HaOIrOJaeTcs HHU3Kas MOTUBALUMS W3YYEHHsS €CTECTBEH- HO-
HayYHBIX AUCLUUIUIMH U KaK CIIeICTBHUE Ma/ICHHUE KauecTBa 00pa30BaHUs.

[TocTaBnsemble B MIKOMbI COBPEMEHHBIE CPEACTBAa 00y4eHHs, B pamkax npoekra «Touka po- cray,
coJieprkaT Kak YK€ XOpOLIO U3BECTHOE 000pYA0BaHUE, TaK ¥ NPUHLIHUIUAILHO HOBOE. JTO IU(POBbIE
7abopaTopuM W JIATYMKOBBIE CHCTEMbl. B OCHOBY 00pa3oBaTenbHOM MporpaM- Mbl 3all0kKEHO
npuMeHeHre 1UdpoBbIX JabopaTopuil. TemaTHka HpeUIOKEHHBIX SKCIEPUMEH- TOB, KOJIWYECTBEHHBIX
ONbITOB, COOTBETCTBYET CTPYKType IpUMEpHOH 00pa3oBaTeNbHOM Mpo- IpaMMbl MO OHOJIOTHH,
coneprkannio denepanbHOro rocyapcTBeHHoro odpasoarenbHoro cranaapra (PI'OC) ocHOBHOTO
oOmiero oOpa3oBaHus.

PaccMmoTpeHHble B MOCOOMY OMBITHI MPOLLIH IIHPOKYIO anpodanuio. MHOTONeTHSS MpaKTu- Ka
UCIIOJIb30BaHUs XUMUUYECKUX MpuOopoB, LJI B mkose nmoka3zana, 4To COBpEeMEHHbIE TEXHU-

NI LW
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YeCcKUe CpeCTBa OOYYCHHs HOBOTO TOKOJICHHS IMO3BOJSIOT JOOMTHCS BBICOKOTO YPOBHSI YCBO- CHUS
y4eOHOTO Marepuaia, ycTOHUHBOro pocTa O3HaBaTeIbHOTO HHTEpEeca MIKOIBHHUKOB, T.€.IPE0IO0IETh Te
HpO6HeMI)I, O KOTOpPBIX TaK MHOI'O T'OBOPAT, KOra pCub 3aXxO0JUT O COBPCMCH- HOM HIKOJIbHOM
OHoIOTHYECKOM 00pa30BaHUH.

JlaHHOE MeTOoAMYecKoe IOCOOMEe aJpPEeCOBAHO YUYMTENSIM OHONOTHH , KOTOPBIE pEATH3YIOT
00pa3oBaTebHbIE IPOTPAMMBI C HCIIOJIb30BaHHEM 000pynoBanus « Touka pocTay.
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OcHOBHbIE MOHATHS H TEPMHUHBI

CIIPABOYHHUK

B MeToamyeckom mocoOun NCIOIb3YIOTCS CIEAYOIINE TIOHATHS U TEPMUHBI:

«To4ka pocTa»— KOMIUIEKT yueOHOTO 000pYHOBaHHUS JETCKOTO TEXHOIApKa, MaTepH- aJIbHAs
0a3a JIs Co3/1aHUS MHHOBAIMOHHOW 00pa3oBaTeNbHOM Cpenbl B KOTOpod (op- Mupyercs u
pa3BUBaETCs U300pPETATENBCKOE, KPEATUBHOE U KPUTUUECKOE MBIIIIEHHE 00YUYaOLIUXCS.
HudpoBass (komnbloTepHas)) JaGopaTopusi — KOMIUIGKT Y4eOHOro 00OpyIOBaHHS,
BKJIIOYAIOIIUI M3MEPUTENIbHBIN 070K, HHTEp(ENC KOTOPOTo MO3BOJISET 00ECeunBaTh CBA3b C
PETUCTPaTOPOM JIaHHBIX, M HA0Op AAaTYMKOB, PETHCTPUPYIOIIMX 3HAUYEHHS pa3- JUYHBIX
(u3NYECKUX BEIUYUH.

Ilporpammuoe odecneuenue Releon Lite (ITO Releon) — mnporpamMuoe obecrie- YeHwe,
MOCTaBIsieMOe B cocTaBe IM(poBOW JabopaTopuu, obecreduBaroiiee padboTy TaTYMKOB,
COXpaHEeHHE U NEPBUYHYI0 00pabOTKY MOJYUEHHBIX IaHHBIX.

MyabTHIATYMK — HUPPOBO TATYHK, TIO3BOJIAIOIINI BECTH OJHOBPEMEHHO YUET HECKOIBKUX
ToKa3aTelnel OKpyKaroliel cpeibl M QM3HO0NOTHYECKHX TOKa3aTeneil opra- Hu3Ma 4eloBeKa.
MonogaTuynk — nupOBOI JaTIHK, TTO3BOJIFONINIA BECTH OJTHOBPEMEHHO YUET TOJIBKOOTHOTO
MOKa3arelis OKpy»Karomiei cpeibl Win GU310JI0THUECKOro OKa3aTess OpraHu3-Ma YesloBeKa.
PerncrpaTop AaHHBIX — 3JIEKTPOHHOE YCTPOWUCTBO (MHTEPAKTUBHAS JOCKA, NEPCO- HANBHBINA
KOMITBIOTED, HOYTOYK, IUTAHIIET, MOOWIBHBIN TeeoH, moaaepxuBaroime pa- 6oty [TO Releon.
JlorupoBanue — pexuM paboThl HU(POBOI 1abopaTOpUH, MPU KOTOPOM JAaTUUK pa- OoTaeT
0e3 peructpaTopa JaHHBIX, C BO3SMOKHOCTBIO TOCIEAYIOLIEH 3arpy3KH pe3ysibTa- TOB U3MEpPEHHUH B
aMATh PErUCTPaTopa JaHHBIX.

CBsi3ka JaTYHKOB — PEKUM PabOTHl IU(POBOM J1abopaTOpHu, MPH KOTOPOM Ha IKpa- HE
peructparopa JaHHBIX Tpaduyecku oToOpakaeTcss paboTa OJHOBPEMEHHO IBYX M OoJjiee
MOAKITIOUEHHBIX TU(POBBIX JATUNKOB.

KpaTtkoe onucanue moaxoa0B K CTPYKTYPHPOBAHHIO MaTepPHAJIOB

B oOpa3oBarenbHOIl mporpaMme MpeACTaBIeHbI CIEIYIOMINE Pa3ebl:

NouUuAwNE

MerTopl rcciieq0BaHuil B OMOJIOTHY.
boranuka.

3o00J10THS.

AHaToMus ¥ PU3HOJIOTHS YEIIOBEKA.
Iutonorus.

I'eneruxa.

DKonorus.

JlanHble pazfenbl BHIOpaHBI C y4éTOM Hauboyiee LIMPOKUX BO3MOKHOCTEH MO MPUMEHEHUIO
obopynoBanus HeHTpa «Touka pocTay Kak Ui MpPOBEAEHUS Ta0OpaTOpHBIX padoOT, Tak U IS
JEMOHCTPAILIMOHHOTO 3KcrepuMeHTa. Kpome TOro, mnepeunciieHHble pas3fenbl 00JaJalT Hau-
OOJBIIMM MOTEHLHAIOM JUIi OpraHW3allMd TPOEKTHOM U MCCIeN0BaTENbCKOM JeATeNbHOCTH
obyuatomuxcs. bruonornueckoe HabIIOJEHNE M SKCIIEPUMEHT MPOBOAATCA B (popme abopa-
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TOPHBIX U IeMOHCTpanuid. J[eMOHCTPAIIMOHHBIN SKCTIEPUMEHT MPOBOAUTCS B CIESAYIOIIMX CIy-yasix:

1. umerommeecs B HAMYMA KOJTMYECTBO MPUOOPOB U LM(PPOBBIX TAaTYMKOB HE MO3BOJSET Op-

raHM30BaTh MH/IMBUIYaIbHYIO0, IAPHYIO WM TPYIIIOBYIO JIAOOPaTOpHYIO padoTy;

2. SKCIIEPUMEHT MMeeT HeOOJNbIIYI0 MPOIODKHTEIBHOCTD W CIOKHOCTh U BXOMHUT B CTPYKTY-PY

ypoKa.

Jlis u3yuenus npeaMera « bromorus» Ha atare 0CHOBHOTO o0miero oopa3oBanus oTBoaAUT-cst 280
4acoB:

5 ximacec — 35 4yacos;

6 xmacc — 35 4acos;

7 xmacc — 35 4acos;

8 ximacc — 70 vacos;

9 xmacc — 70 yacos.

JlanHast oOpa3oBaresibHasi IporpamMma OOECIeYMBAET CO3HATENbHOE YCBOEGHHE YYaIlUMMCS
BOKHEHITNX OHOJIOTUYECKUX TOHATUH, 3aKOHOB W TEOpHid, (OpPMHUpPYET MPENCTaBICHHE O POIU
OWOJIOTHM B TIO3HAHWHM J>KMBOTO MHpa W B KHM3HH denoBeka. OCHOBHOE BHHMaHHE YeNseTcs
CYITHOCTH OMOJIOTHYECKUX SIBJICHHUI, IPOIIECCOB U METO/IAM UX U3YUICHHSI.

CTpyKTypa MpeACTaBICHHBIX B JAHHOM METOIMYECKOM TTOCOOUH TTAHOB YPOKOB H J1a00pa-TOPHBIX
paboT oTpaxkaeTcs MoCIea0BaTENbHOCTh U3YUEHHS U COAEpkKaHus Ouonoruu B 5S—9 kiaccax.

B 5—7 knaccax ywammecs y3HaroT, 4eM KHMBas MPHUPOJAA OTIMYAETCS OT HEKUBOM; MOTyda- FOT
o0mIre TPEJICTaBICHUSI O CTPYKTYpe OMOIOTHYECKOH HAyKH, €€ UCTOPUHM M METOJaxX MCCIe- TOBaHMS,
[[ApPCTBaX KUBBIX OPTaHU3MOB, Cpe/laXx OOUTaHHS OPTraHM3MOB, HPABCTBEHHBIX HOP-Max U MPUHITHIIAX
OTHOILECHUS K TMpHUpoje. Ydaliuecs MONyyaroT CBEJECHHUS O KJIETKe, TKaHSAX W OopraHax, o Impoleccax
KU3HEJeATEIbHOCTH OPraHU3MOB, 00 YCIOBUAX KU3HHU U Pa3HOOOpa- 3UM KHUBOU MPHUPOJBL, a TAKKE O
CTPOCHUH, KU3HEAEATENbHOCTH U MHOT000pa3uu 0akTepuii, [(puO0B, paCTEeHU U dKUBOTHBIX.

OcHOBHOE cojiepkaHme Kypca 8 Kiacca HampaBiieHO Ha (JOpMUPOBAHUE Y O0YJAIOIIUXCS 3HAHUN 1
yMeHUH B 00JaCTH OCHOB aHATOMHUHM, (DM3MONOTHM M THTHEHBI YENIOBEKa, peanu3allid YCTAaHOBOK Ha
3M0pOBBIN 00pa3 ku3HU. ColiepKaHue Kypca OPUEHTUPOBAHO HA YIyOJIeHHE WPACIIUPEHHe 3HAHUMH,
oOydaromuxcs O TMPOSBICHUM B OpPraHW3Me YeNOBeKa OCHOBHBIX KHM3- HEHHBIX CBOMWCTB,
NepBOHAYAIbHBIC PEICTABICHUS O KOTOPBIX ObUTH MOTyUYeHbI B 5—7 Ki1ac-cax.

OcHoBHOe conep:kaHue Kypca Ouosiornu 9 kiiacca MOCBSIIEHO OcHOBaM obmiel 6uonoruu. OHO
HaIpaBlieHO Ha 0000mieHne OOIMMUPHBIX (PAKTHYECKUX 3HAHUM M CHENMAIBHBIX IMPAaKTHYe- CKUX
yMeHUH, chOPMUPOBAHHBIX B MPEABIAYIIMX KJIaccaX, TECHO CBA3aHO C Pa3BUTHEM OUOJIO- THYECKON
HAyKH B LIEJIOM U XapaKTepU3yeT COBPEMEHHBIN YPOBEHb €€ Pa3BUTHSI.

ODHUM U3 OCHOBHBIX MPHHIMIIOB MOCTPOEHHS MPOTPAMMBbI SBISETCS MPUHLUI JOCTYIHO- CTH.
OKClepUMEHTANbHbIE J[aHHbIE, MOMYYEHHbIE YYAIIUMHCS TPU BHIIOTHEHHH KOJIUYECTBEH- HBIX
OTBITOB, TO3BOJIAIOT YYaIlIUMCS CaMOCTOSITENBHO JI€JaTh BBIBOJbI, BBISABISATH 3aKOHOMEP- HOCTH.
[Toxxompl, 3aM0KeHHBIE B COJEpKAaHHE MPOTPaMMBI Kypca, CO3Mal0T HEOOXOIUMBbIE YCIOBUS IS
CUCTEMHOTO YyCBOEHHS Yy4YallUMHCS OCHOB HAyKu, Juii o0ecredeHHs pa3BUBalO- IIEro u
BOCIHTHIBAIOIIETO BO3JCHCTBUS 00YUeHHs Ha JIMYHOCTH yuarierocs. opmupyemble 3HAHUS TOTKHBI
CTaTh OCHOBOM CHCTEMBI yOEXKICHUH IIKOJIbHUKA, IAPOM €T0 HAyYHOTO MUPO-BO33PEHUSI.
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Onucanue MaTepl’laJIbHO-TeXHl/l‘leCKOﬁ 6a31>1ueHTpa «Touka pocTa), HCMOJb3YEMOTI'0
IS peau3annu 06p330B2TeJIbeIX MporpaMm B paMKax InpenogaBaHus OmosI0ruu
N 3KO0JO0I'nu

MatepuanbHo-TexHnueckass 0aza meHtpa «Touka pocra» BKIIOYaeT B ceds IMQpOBBIE Ja-
Ooparopun, HAOOPH! KIACCHYECKOTO 000PYIOBAaHUS ISl IPOBEACHUS OMOJIOTHYECKOTO TpaK-THKYMA,
B TOM YHCJIE C MCHOJIb30BAHMEM MHUKPOCKOINOB. YUHUTBHIBAs NPAKTUYECKUI ONBIT HpPH- MEHEHHS
JTaHHOTO 00OpPYJOBaHHS HA YpOKax OHOJIOTMH M B TPOEKTHO-HCCIENOBATEIBCKON Jie- SITEIBHOCTH,
c/leJlaH OCHOBHOM aKIIEHT Ha ONMKUCAaHUU LU(POBBIX 1a00OpaTOpuil U UX BOZMOXKHOCTSX. [Ipu aTOM
mrdpoBeie 1abopaTopuu B KoMIUIeKTauu «buonorusy», «Jkono- rus», Ouznonorus» comepxar Kak
VH/IMBUAYyalbHbIE JaTYMKH, TaK M TOBTopstomuecs (Tadn. 1). Ha3zBanus mocnenHux B NpUBEAEHHOM
Tabnuue BbAENEHb KypcHBOM. Hannume mnomgoOHBIX MO- BTOPSAIOIIMXCSA JATYMKOB PACIIUpSET
BO3MO’KHOCTH T1€/1arora 1o opraHu3alyi 1adopaTopHOroNnpakTUKyMa.

Tabauya 1
Jatynku uugpoBbIX Jad0paTOpuii M0 HHOJOTHH, IKOJOTHH U PU3HOJIOTHH
Ne n/m buosorus IK0JI0TH Du3noJ0rus
bl
1 Bnasicnocmu 6030yxa Bnasxcrnocmu 6030yxa ApTepHanabHOTO AaBICHHS
2 Onexmponposooumocmu | Inexmponposooumocmu ITynbca
3 Oceewénnocmu Ocesewénnocmu Ocesewiénnocmu
4 pH pH pH
5 Temnepamypul oxpycaro- Temnepamypul oxkpysicaio- Temnepamypuvl mena
weti cpeovl weti cpeowvl

6 Hurpat-uonon YacToThl IbIXaHUSA
7 XJI0pUI-HOHOB Yckopenus
8 3ByKa OKTI
9 Bnaxnocti nouBsl Cunbl (3prometp)
10 Kucnopona
11 Onruyeckoil WIOTHOCTH 925

HM (KOJIOpUMETD)
12 Onruueckoii miotHocTu 470

HM (KOJIOpUMETD)
13 MytHocTtH (TypOHANMETD)
14 Oxucu yrnepona

[[aT‘lI/IKI/I U TONOJIHUTCIIBHBIC MaTCpUaJIbl (HepCXO,IIHI/IKI/I, YYBCTBUTCIIBHBIC 3JICMCHTBI, MCTO-AUYUCCKUC
MaTcpualibl, 3apaIHOC YCTpOfICTBO nu ,IIp) KOMIIJICKTYIOTCS B K0p06KI/I-‘{CMOILaHBI.
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UMDPOBAS
NABOPATOPWS)

Puc. 1. Iudpoas madbopatopus

Hwxe nana kparkas XapakTepUCTHKA LUQPOBBIX HTAaTUYUKOB, IMPHUBEICHBI BbISIBICHHbIE Ha
NPAKTUKE TEXHOJIOTMYECKHEe OCOOEHHOCTH MpPUMEHEHHUs. YYET 3TUX OCOOEHHOCTEH MO3BOJHUT
MPaBUIbHO UCTIONB30BATh JATYUKHU U IIPOJUTUTH CPOK UX CITYXKOBI.

B xommiekte undpoBbix nabopaTopuii comepiaTcs MyIbTUIATYMKH U MOHOJATUHKH.

MynbTHIATYUK 1O SKOJOTMH MO3BOJSET HU3MEPATh CIEAYIOUIME T0Ka3aTeN: BOJOPOIHbIH
MOKa3aTeNib BOJAHBIX Cpell, KOHIEHTPAIMd HUTPAT-MOHOB M XJIOPHUI-MOHOB, 3JIEKTPOINPOBOJ- HOCTb,
BJIQXKHOCTb, OCBEIIEHHOCTb, TEMIIEPATypy OKpYyXKalollel Cpeapl, TeMIeparypy pacTBO- pOB,

pacTtBOpoB U TBEPABIX Ten (puc. 2).

1

Puc. 2. Mynprumatuuk no skosorud. OOo3HaueHHe pa3bEMOB M TEXHOJOTMUYECKHX OTBEpCTHi: 1 —
OCBEIIEHHOCTh, 2 — OTHOCHUTENbHAsI BIAKHOCTb BO3/1yXa, 3 — TeMIIepaTypa OKpysKato- Iei cpesl,
4 — teMnepaTypa pacTBOPOB, 5 — HUTPAT-HOHBI, 6 — XJIOpUI-UOHbI, / — pH,

8 — 2MeKTPONpPOBOJHOCTD
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MynbTHUIATYUK 110 (PH3HUOIOTHH TTO3BOJISAET ONPEACIATh apTepPUAIbHOE IaBICHHUE, MYJIbC,
TEMIIEpaTypy Tea, YaCTOTY JbIXaHUs, YCKOPEHHE IBUKEHHS (puc 3).

Lol

RELEON
AlR

3A0POBbE

8c

CAENAHO B POCCAN
351-000

Puc. 3. Mynprunaruuk o ¢pusnonornu. O003HaYEHHE Pa3bEMOB M TEXHOJIOTMIECKHX OTBEp- CTHI: 1 —
TeMIIpepaTypa Tena, 2 — MyJbe, 3 — YacToTa JbIXaHus (HaJeT ChEMHBIN MYHIIITYK)

[TPABOYHUEK
O0masi xapakTepucTHKAa NU(POBHIX TaATYHKOB
JaTunku pU3MYecKHX MapaMeTPOB OKpY:Kalouiei cpeabl
JlaT4uK BJIAKHOCTH BO3AYyXa — MpeAHA3HAUEH Ui U3MEPEHUS OTHOCUTEIHbHON BIAKHOCTH
Bo3ayxa. Jlnamason m3mepenus iaxnoctd: oT 0 1o 100 %. Paspemenue mo Bmaxxoctn: 0,1 %.
Bpewms ycranoBnenus curnana: 17 c.
JlaT4nK BJAKHOCTH MOYBBI — IpEJHA3HAUEH JJIsl M3MEPEHHUS CTETICHH YBIaKHEHHUS TOYBBI,
BBIP2XKEHHOMW B MpolleHTaX. [[puMeHseTcss B arpo3KoJIOrHYECKUX U CEIbCKOXO0-35IIICTBEHHBIX
HCCIIEIOBaHUSX.
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Puc. 4. JlaTurk BIa)XHOCTH MOYBBI
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JlaT4MK 3JIeKTPONPOBOANMOCTH — IIPEAHA3HAYEH ISl PETUCTPALMU U U3MEPEHUS Y IENIbHOM
ANEKTPOIPOBOJHOCTH KHUAKHUX Cpel, B TOM UHCIE M BOJHBIX pAacTBOPOB Be- ILECTB.
[IpumMensieTcs mpu U3y4EeHUM XapaKTEPUCTHK BOJAHBIX PAacTBOPOB, B TOM YHCJIE IOYBEHHBIX
BBITSKEK.

Puc. 5. JlaTunku 30€KTPONPOBOAUMOCTH

JlaTYUK OCBEIEHHOCTH — W3MEPSET YPOBEHb OCBEIICHHOCTH W 00JNAMaeT CHEKTpaib- HOU
qyBCTBUTEILHOCTBIO OJIM3KOW K YyBCTBUTEIBHOCTH YEJIOBEYECKOrO IJia3a. J[Mama3oH WU3MEepeHHs:
ot 0 no 188 000 nx. OTHOCHUTENBHAS TIOTPEITHOCTD: 15 %. Jluana3on pabo- unx aauH BodH: oT 350
1o 780 um. TexHosornueckre 0COOCHHOCTH: YYBCTBHTEJIEH K HaIIPaBJICHUIO HA HCTOYHHUK
CBeETA.

JlaTuMk TeMmepaTypbl OKpYy:Kalolleil cpeabl — U3MEpSET TEMIEpPaTypy BO3AYII- HOM Cpebl.
JIaTuMK OCHAIEH BBIHOCHBIM M TEPMETHYHBIM TEMIEPATypHBIM 30HIOM, YCTOMYMBBIM K

nabopaTopHbIM peareHTaM. JlunamasoH m3mepeHuir or —40 no +180 °C. TexHonormueckue
O0COOCHHOCTH: IS TIOMYYEHHsS JOCTOBEPHBIX JAaHHBIX BECh 30H] JODKEH HAXOIUTHCS B
U3MepsieMOl cpejie, B MPOTHBOIMOI0KHOM Clly4ae BO3HUKAET 3HAYUTENbHAS MOTPEIIHOCTD H3-
3a TEeIUIoNepeaayr Mo METAIMIECKOMY 30HIY U pac-CeUBaHUU JIUOO MOTJIOMIEHUN SHEPTUU B
TOM MECTE, IJIE OH HE HaXOJUTCS B U3MEpse- MO cpeJie.

JaT4yuk TeMmepaTypsl pacTBOPOB — M3MEpPSET TEMIEPATypPy PACTBOPOB U ChIMMy- YHX TeEIL.
OcHalleH BBIHOCHBIM H TE€PMETHYHBIM TEMIEPATypHbIM 30HJOM, YCTOMYMBBIM K

nabopatopHbIM peareHTtam (puc. 6). Huama3on usmepenuit ot —40 mo +180 °C. Tex-
HOJIOTUYECKUE OCOOEHHOCTH: Ul MOJIy4eHHs! JOCTOBEPHBIX JAHHBIX BECh 30H] JOJDKEH
HAXOAUTHCS B M3MEPSEMOW CPEAE, B NPOTUBOIOJOXKHOM CIIydac BO3HHMKAET 3HAUUTENIbHAS
HOTPEIIHOCTh M3-32 TEIUIONepeayd MO METAUIMYECKOMY 30HIYy M pac- CeMBaHHU JHOO
HIOIJIOIEHNH PHEPTHUHU B TOM MECTE, TI€ OH HE HAXOAUTCS B U3MEpsie- MOU cpefie.
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Puc. 6. JlaTunk TeMIepaTypsl pacTBOPOB

JlaTuuK TeMmmepaTypbhl TepMONMApHBIA NpeaHa3HAauYeH 1 m3Mepenus temmeparyp mo 900.
Hcmons3yercs mpu BBIOTHEHHH pabOT, CBSI3aHHBIX C M3MEPEHHEM TEeMIIepaTyp IUIaBICHUS U
Pa3JIoKEHHs BEIIECTB, a TAKXKE ISl K3MEPEHUSI TEMIIEPATYPhI B 9K30TeP-MHUYECKUX MPOIIECCaXx.
JaTyuK 3ByKa — U3MEpSET YpPOBEHb IIYMOB B OKpPY’)KAIOIIEH Cpele M TPH OIEHKE IImy-
MOTOTJIOIAOIIHUX U30JATOpOB. J{nHamuueckuil quana3ol: ot 30 go 130 ab. YacToTHbIN Anana3oH:
or 50 I'm no 8 kI'm. Paspemenme: 0,1 nbA (akyctuueckue nerubensl). TexHO- JOTHYECKUe
0COOCHHOCTH: [AaTYMK YyBCTBUTENEH K PE3KHM 3BYKaM, KOTOpbIE MOTYT [aTh 3aBBIILICHHBIC
pe3yabTaThl U3MEPEHUH.

Puc. 7. Jlatunk 3ByKa

JaT4MK ONTHYECKOH NJIOTHOCTH (KOJIOpMMETpP) — TPEJHA3HAYEH JUIl W3MEPEHUs
ONTUYECKOM IUIOTHOCTH pAacTBOPOB Ha 3aJaHHOM JUIMHE BOJHBI (M3MEPSET KOJIMYECTBO
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TPOITYCKAEMOTO CBETA Hepe3 MCCIeLyeMblil PacTBOp NPH ONpENCICHHOH iHE \BOJIHBI).
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BNOJ1orui

B KOMIUIEKT BXOIAT JATYMKU C PA3IMYHON JJIMHOW BOJH TOTYMPOBOJHHKOBBIX HCTOYHH- KOB
ceera: 465 u 525 uM. lnamason m3Mmepenus koddduimenta npomyckanus cera: ot0 go 100 %.
Pazpemenne npu um3mepennu kodpdumuenta npomyckanus: 0,1 %. Jluama- 30H W3MepeHHS
onTtryeckoil mwiotHocTH: OT 0 10 2 D. Pa3pemienne npu U3MEpeHUH ONTUYECKOM MIOTHOCTH:
0,01 D. lnmra ontideckoro mytu kroBeThl: 10 MM, O0BEM kroBe- ThI: 4 Mil. TexHOIOTHYECKHE
0COOEHHOCTH: TpeOyeTcsl XOPOIIO MPOMBIBATH KIOBETY JUISHCCIETyEMOTO PAcTBOPA.

Undposoi AaT4HK

ONTHUECKON NNOTHOCTH

(525 um)
O e B EEN

JaTyuk MYTHOCTH (TYpOMAMMETP) — ONpeAeIseT MYTHOCTh pacTBOpa B HH(]paKpac- HOM
JMara3oHe CBETa Ha OCHOBAHMM W3MEPEHHS WHTEHCUBHOCTH CBETOBOTO MOTOKA PACCESHHOTO
YacTUI[AMH, B3BEIIEHHBIMHU B KOHTPOJIUPYEMOM pacTtBope. uanazon uz-mepenus: ot 0 go 200
NTU (Nephelometric Turbidity Units — HedemoMerpuueckue eIMHHUIEI MYTHOCTH).
Pazpemenue: 1 NTU. Jlnina BonHbl nctounnka ceta: 940 HM. Tex- Hoormyeckre 0COOCHHOCTH:
TpeOyeTcs XOpOILO MPOMBIBATh KIOBETY JUIsl HCCIIEyeMO-TO pacTBOpa.
JlaTYNKH XHMHYECKHX NapaMeTPOB OKpYKarouei cpeasl

Hatunk pH — mnpennazHaueH As M3MEpPEHUS BOJOPOJHOTO MOKAa3aTels B BOJHBIX
pactBopax (puc. 9 ). Huamaszon usamepenust pH: or 0 go 14. Paspemenne: 0,01 pH.
Jnamazon pabounx temmeparyp: ot 10 mgo 80 °C. Jnuna nzmeputenbHoro 3ekrposaa: 140 mm.
Hcnonp3yerca i U3MEpeHUs] BOAOPOIHOTO TOKas3aTels BOAHBIX PAacTBOPOB, B Pa3IMYHBIX
UCCIIE0BAHUAX OOBEKTOB OKPYKAIOLIEH CPE/IbL.

Texnonoruueckue 0COOEHHOCTH:

1) crabumusarus MoKa3aHuii HACTYMAET B TEUEHHE OT 2 [0 7 MHH (3TO BPEMs OHOTO H3Me- PEHHS);

2) mepe M3MEPEHHEM H MOCIEC HET0 He0OXOIUMO MPOMBIBATh B IUCTHJLTUPOBAHHON BOJIE, 4TOOBI
He couach KamOpoBKa;

3) B HWKHEll YaCTH SIEKTPOAA HAXOIMTCS CTEKJISHHBIA IIAPHK, YYBCTBUTEIBHBIA K yIapam, 4To
TpeOyeT OCTOPOKHOCTHU B OOpaICHNH;

4) mpu XpaHeHWH O00S3aTENbHO MOMENIATh HIDKHIOI YacTh OIIEKTPOAAd B CICHHATBHBIN OHOKC
(BcTaBnseTCS Yepe3 OTBEPCTHE B KPBILIKE OrOKCa);

5) B Otokce Bcerjga JMOMKEH OBITH TPEXMOISPHBIA PACTBOP XJIOpHAA HATPHs, CIEIyeT 3apa- Hee
103a00TUTHCS O 3amace pacTBOpa, T.K. OH HEMHOTO MPOJIMBAETCS P U3BJIEYEHUUAIEKTPOA, B
CYyXOM OFOKCE 3IIEKTPOJI CKOPO BBIMJIET U3 CTPOSL.
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Puc. 9. CHapsOKEHHBIH MyJIBTHIATYHK TI0 YKOJIOTHI
O06o03Ha4yeHus: 1 — 1y qaTyrka 3IeKTPOIPOBOAUMOCTH, 2 — Iy AaTtunka pH, 3— 3mex-tpoa
CpaBHEHUsI, 4 — Iyl AaTYAKA TEMIIEPATYPbI, D — 3aIIUTHBIC KOJIMAYKH (CHATHI)

[IPABC VLI
I[aT""/IK HHTpaT-HOHOB — IIO3BOJICT I/I3Mep}ITb KOHHCHTpaHI/HO HI/ITpaT- HNOHOB

B HcciefnyeMoM pactBope. [luama3oH u3MepeHus: OT 2x1076 no 0,2 momnw/n. Pabouwmit
muana3oH pH: or 0 mo 12 emunun pH TexHomormueckne OCOOCHHOCTH: CTaOMIU3AIIMs
MOKa3aHUI HACTYMAeT B T€UeHHe OT 2 MHUH. [IpeaHasHa4yeH i KOJIMYECTBEHHOTO OMpe- JEJICHHS
HUTPATOB B PA3IMYHBIX 00BEKTAX OKPYIKAIOIIEH Cpellbl: BOJIE, OBOMIAX, (GPyK-TaX, KOJOACHBIX
MA3IENNAIX U T.1.

JlaT4MK XJIOPHA-HOHOB — CIYXKUT JUISl U3MEPEHHS KOHIIEHTPAIINK HOHOB XJIOpa B UC- CIETyEMOM

pacTBope. JlMamasoH M3MEpEHMs: OT 10 1o 1 monw/n. Pabounii nuanason pH: or 0 go 12
enuaun pH. Jlmuna snexktpona: 140 mm. Jlns skonmoruueckux HMCcienoBa- HUii 1enecoo0pasHo
HCIONB30BaTh HEKOTOpbIE JaTUYMKM U3 JPYIUX KOMIUIEKTOB IOCTaB- KM 00OpYyJOBaHMS.
TexHonornueckue 0cOOEHHOCTH: cTabMIN3aLMs TOKA3aHUH HACTY-TAeT B T€UEHUE 7 MUH (3TO
BpeMsi OJIHOTO U3MepeHus). Mcnomb3yercs A KoJIuue- CTBEHHOTO ONPESNICHUs COeP KaHuUs
MOHOB XJIOpa B BOJHBIX PAaCTBOpPAxX, MOYBE, MPOAYKTaX MUTAHUS.

[Ipy ucronb30BaHUM JAATYMKOB HUTPAT-UOHOB M XJIOPHUA-MOHOB K CIELUATIbHOMY pa3b- EMy
MyJIBTHAQTYMKA TI0 SKOJOTHMM HEOOXOAMMO MOAKII0YATh HOHOCENEKTUBHBIN 3NEK- TPOJX
(paboumii BIEKTPO/T), a TakKe AMEKTPo.1 cpaBHenus (puc. 10).
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Puc. 10. oHOCENEKTUBHBIN JaTUHUK (IPHCOCTUHEHBI
3IEKTPO XJIOPU-UOHOB M DIIEKTPOJl CPABHEHWS)

JIaTyuk KHCJAOpOAAa — TIpeIHA3HAYEH JUIS OMPEJEICHHUS OTHOCUTETBHOW KOHICHTPAINN
kucnopona B Bo3myxe. Jmamazon m3mepenus: or 0 mo 100 %. Paspemenwe: 0,1 %. Texwno-
JIOTHYECKHE OCOOCHHOCTH: TPU WM3MEPEHHM COJEPKAHWS Ta3a B BBIIBIXa€MOM BO3JyXe
HEO0OXOUMO JIep)KaTh MEMOpaHy MaKCUMAIILHO OJIM3KO KO PTY; BOCCTAHOBICHUE TTOKa3a- HUI Ha
BO3JTyX€e MPOUCXOIUT uepe3 1 —2 MuHyTHI (Bpems audy3un yepe3 MeMOpaHy).

JIaT4HK OKHCH YIJIepoa — U3MepseT KOHICHTPAIMI0 MOHOOKCHIIA yriiepona (yrapHororasa) B
okpyxatomeit cpene. Jnanazon m3mepenus: ot 0 qo 1000 ppm (MummronHbIe 104HM). Pazpenienne
naruuka: 1 ppm. TexHonmornyeckne 0COOCHHOCTH: MPH yUETE B UCCICIOBAHHUM CIIE U COACPIKAHMS

uncbpoeou AATYMK
/' OKuCK yrnepopa

uwcbpoaou AATYMK
/ KMCI0pOAa (eosuw)

Puc. 11. JlTaTuuku kucnoposa (cieBa) U yrapHoro rasa (Crpana)
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Jatyukn GU3H0JI0THYECKHX MOKa3aTeseil OPraHu3Ma YesioBeKa

JlaTYyuK TeMHepaTypsl Tejla — MpEIHA3HAYCH JIS HEMPEPHIBHOIO M3MEPEHUs] TEMIIe- PaTyphl
TeNa B MOAMBINICYHOH BriafinHe . OCHAIEH BHIHOCHBIM 30HA0M. J{Hama3oH u3me- peHus: ot 25 1o
50 °C. Paspemenue natumnka: 0,1 °C. TexHonmoruueckass 0COOCHHOCTb: Il TOYHOTO M3MEPEHHUS
B MOIMBIIICYHOM BIAJMHE JOKHA HAXOJUTHCS BCS METAJUIM-YECKast YacTh 30H/1a.

rl RELEON
AR

DAINOAOI R

o3 e

Puc. 12. Jlatunx TemMmepaTypsl Tea

JlaTYUK apTepHAJLHOr0 JaBJEHHSI — TIO3BOJIET M3MEPATH apTepPHATbHOE JaBlie- HUE B
nuanazoHe ot 0 mo 250 mm pr.ct. Pazpemenne parumka: 0,1 Mm pr.ct. JlaTuuk mo3BOJsIET
OMpPENIENUTh CUCTONMYECKOE, JUACTOIMYECKOE JaBJCHHE, MyJIbCc. B KOMIUIEKT JaTyMka BXOIUT
CrielranbHas MaHXKeTa C YTATUBAIONIMM MEXaHW3MOM, HarHeTaTelb BO3- JyXa C BO3YLIHBIM
KJIAMaHOM M TPyOKa I MOAKIIOUYCHHS K IaTYUKY. TeXHOIOTHIEeCKHE 0COOCHHOCTH: HEOOX0IUMO
KOHTPOJIMPOBATh INIOTHOCTh MOAKIIOYECHHS Pa3beMOB, IPa- BJBHOCTH TOJI0KEHUS MAHKEThI Ha
mwiede. Bo3myx M3 MaHKEThl CENyeT CIycKaTh paB- HOMEPHO, MEIJICHHO, CJIeTKa MPHOTKPHIB
KJIaIlaH HarHETaTes.

JaT4HK MyJabca — TO3BOJISCT HEMPEPHIBHO ONPENEIATh YaCTOTY CEpJCUHBIX COKpa- ICHHI.
Hmeet BRIHOCHYIO KIIMIICY, HAJICBAEMYIO Ha TTaJiel] uccieayeMoro. Jluanason - MepeHus 1myJibca:
ot 0 mo 250 yn/mun. Paspemienue: 1 yn/mun. TexHOnOrmyeckue oco- OEHHOCTH: CIEIyeT
KOHTPOJIMPOBATh MPABUIBHOCTh HAJEBAHHUS KIMICHL, T.K. MPU H3- JHIIHE TITyOOKOM
HAJeBaHUM OHA MEpPEeaBIMBACT MEJIKUE KPOBEHOCHBIE COCY[bl Majblla, YTO yMEHbIIAET
TOYHOCTb U3MEPCHHIA.

JlaT4uK 4YacTOThl JbIXaHHSI — TIPEIHA3HAYEH /IS W3MEPEHHUS YacTOThI JbIXaTENbHBIX
IBWKEHUN (LUKIOB «BJIOX-BBIZIOX») 32 EIUHHUIYy BpEMEHH. AHAIU3UPYETCs KOIMYECTBO
COKpaIlleHHil TPYAHON KIETKU U MepeHel OpIoMHON CTeHKU. B KOMIIEKT JaT4uka BXO- IUT
Ha0Op TMTMEHHMYECKHX HAcaJOK, TIOTHO HAJEBAa€MBIX Ha JbIXaTeNbHYIO TpyOKy. Jluamazon
m3mepenust: ot 0 1o 100 nuknos/muH. Paspemenue: 0,5 nukia/MuH.

JlaT4uK YCKOpeHHsI — OmpelenseT YCKOPEHHE IBIKYIIUXCS OOBEKTOB MO TPEM OCSIM
KoopauHaT. J{ranazon uamepenus: ot —8 1o +8 g. Pazpemenue gatuuka: 0,004 g.

Hatunk DKI' — mnpenHazHayeH i HM3MEpEHHs SJIEKTPUUECKOM aKTUBHOCTH Ceplia.
OrmpenenseT napameTpsl, HEOOXOAUMBIE TSl TOCTPOCHHS DIEKTPOKAPAUOTPAMMEI C TI0- MOIIBIO
CTEIUATBHBIX OJTHOPA30BBIX HATENBHBIX MEIUIIMHCKUX JNEKTPOJIOB, MOCTABIAE- MBIX B KOMILIEKTE
C JaT4ukoM. TeXHOJOoTWueckue OCOOSHHOCTH: TpauK DIEKTPOKAap- JIHOTPAMMBI B
IpOrpaMMHOM 00€CTIEYEHUH CTPOUTCS B OJJTHOM OTBE/ICHUH.
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JIaTYHK KHCTeBOH CHJIBI (3proMeTp, CHJIOMEpP) — H3MEpsSeT CXKUMAIOLIee YCUIHE,
co3aBaeMoe KUCThbIO pyku. Jlmanazon mamepenuit: ot —5S0H no +50H u BTOpO#t Bapu-anr —
10H no +10H (u6o B kumorpamMmax, rpammax). Pazpemenne: 0,02H.

PaGora B mporpammuom odecrnieuenun Releon Lite

B xommiekre mudpoBoii sadoparopun Releon mocrapisercs mporpaMmHOe obecrieue- Hie
Releon Lite na USB-duerm-nakonutene, a Takke Bluetooth-aganrep st cBszuperucrpatopa
JaHHBIX ¢ OecpOBOAHBIMU AaTurkamu (puc. 13).

« ,
| il RELEoN

< =R

Puc. 13. O6mwmii Bug USB-duemn-nakomurens (Buusy) u Bluetooth-aganrepa (BBepxy)
Releon

Ycranoska [1O Releon Lite Ha peructparop gaHHBIX ¢ onepaimoHHoMi cuctemoi Windows
MOYXET OCYIIECTBIATbCA Kak ¢ USB-duem-Hakonurens, Tak ¥ ¢ caidTa MPOW3- BOAWTENS,
yCTaHOBKA Ha MOOMJIbHBIE TeNe(OHBI (CMapT(OHBI) — TOJNBKO C caifTa MPOu3- BOJAUTENS, CChUIKA
Ha KOTOPBII MPHUBOJUTCS B CIUCKE MCTOYHMKOB HMH(opManuu mnocobus. B mocneanem
cllyyae JIOCTyIHa YCTaHOBKa Ha YcTpoiicTBa ¢ miardhopmamu Android u iOS. Tlopsmox
yctanoBku [10 Releon Lite omucan B pyKoBOJCTBE, KOTOPOE BXOJHMT B KOMIUIEKT MOCTaBKH.
AnroputM paboThl B IpOrpaMMHOM 0OecTiedeHHH Heclo-keH. [ paduuecku oH npeacTaBieH Ha
cinenyromieit cxeme (puc. 14)
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Hauano pabothbi c
Lunchposomn
' naboparopuen RELEON

- YCTaHOBUTDb NporpaMMHoe
obecneyenue Releon Lite
Ha Ball KOMNbIOTEp,
! NAaHLLET WK CMapTHOH
<, \& /a

OTKpbITb NporpamMmy
Releon Lite

----------------------------

a
3 BcTaBuTb B pa3bem
USB ¢newky -
nepepaTink.

Haxxatb Ha emmylo 4
KHOMKY BKNIOYEHUs Ha
MynbTHAATYUKe

MepekniounTbes Ha
5 Bknaaky Bluetooth u
Haxatb «[oucK»

A o

Mocne o6HapyxeHus
MYNbTHAATYUKA BbIOpaTh U3
CMMCKa HeoOXo/NUMbIN
LaTYMK WK JaTUYUKK U
HaMarb «llyck»

............................ —

Puc. 14. Anroput™ paboThI ¢ porpaMMHbIM obecrieueHrem Releon Lite

[Ipn u3yuyeHHWU €CTECTBEHHBIX HAayK B COBPEMEHHOM ILKOJIE OTPOMHOE 3HAYEHHWE HMEET Ha-
TJSITHOCTh yueOHOro marepuana. HarmsaHocTh Ha€T BO3MOKHOCTH OBICTpee W TiIy0)ke ycBau- BaTh
U3y4aeMyr TeMy, TIOMOTaeT pa3o0parbCs B TPYIHBIX JUIS BOCTIPUSTHUS BOMPOCAX, U TIOBBI- IIAET
HMHTEPEC K IPEIMETY.
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Ludpossie madboparopun «IllIKonbHOTO KBaHTOpHyMa» — 3TO KA4eCTBEHHBIH CKA4OK B CTa-
HOBJICHHU COBPEMEHHOW €CTeCTBEHHO-HAY4HOH Jaboparopuu. Bee mporpammHoe obecrieue- HUE Ha
PYCCKOM si3bIKe. MeToq4ecKre MaTeprabl pa3paboTaHbl POCCUICKUMH METOIUCTAMHU YUUTEISIMH B
cooTBeTcTBUM ¢ DeiepaibHbIM KOMIIOHEHTOM rOCYAapCTBEHHOTO 00pa3oBa- TeabHoro Cranaapra no
OnoJIoTHH.

Lludpossie mabopaTopum SBISIOTCS HOBBIM, COBPEMEHHBIM 00OPYZOBAaHHEM JUIsi TPOBEIE- HHS
CaMbIX Pa3JIMYHBIX LIKOJBHBIX HCCIIEIOBAaHUI €CTECTBEHHO-HAyYyHOro HarpasieHus. C nX IOMOLIbIO
MOHO TPOBOANUTH PabOThl, KaK BXOJSIIME B LIKOJIBHYI HPOrpaMMy, TaK U COBEp-IIEHHO HOBbIE
HCCIIEIOBAHUS.

Ilpumepnas paGouass mnporpamma mno Ouogorum asg 5—9 KjaaccoB ¢
HCcIoJab30BaHHeM obopyaoBaHus HeHTpa «Touka pocta»

Ha 06aze wnenrpa «Touka poctay oOecreunBaeTcsi peanuszauds o00pa3oBaTeNIbHBIX MPOrpamMM
€CTECTBEHHO-HAyYHOH U TEXHOJIOTMYECKOH HAlpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUAMH 3aKOHO/IATENLCTBA B chepe 00pa3oBaHus U ¢ yu€toM pexoMeHnammii deye-pansHoro
oneparopa yueOHoro npeameTa «bruonorusy.

OOpazoBaTenbHas MporpaMMa [O3BOJISET HHTETPUPOBATh pealnu3yeMble 3[eCh IMOIXO[bI,
CTPYKTYpY U COZEpKaHUe MPU OpraHu3aluy o0y4yeHus Ouonoruu B 5S—9 kiaccax, BHICTPOSH-HOM Ha
0a3e 11000r0 U3 IOCTYIHBIX yueOHO-MeToandeckux komiiekcos (YMK).

Hcnonb3oBanue obopynoBanus neHTpa « Toduka pocta» npu peanuzauuu nanHoi OIl mo3-Bossier
CO3/aTh YCIIOBHUS:

* ISl pacHIUPEHNs COAEPHKAHUS IKOIBHOTO OMOIOTMYECKOro 00pa3oBaHuys;

* ]IS OBBILIEHUS [T03HABATEILHOW AKTMBHOCTH O0YYaroIIUXCs B €CTECTBEHHO-HAYYHOI

o0acTu;

* IS pa3BUTHS JTMYHOCTH peOEHKa B Tpoliecce 00yUeHUs] OMOJIOTHH, €T0 CIIOCOOHOCTEMH,

(GopMHpOBaHUS U yIOBIETBOPEHUS COLUAIBHO 3HAYMMBIX MHTEPECOB U MOTPEOHOCTEN;

* 1151 pabOTBI C O1APEHHBIMY IIKOJIbHUKAMH, OPTaHU3aLMU UX PA3BUTHS B PA3IMYHBIX 00-1aCTAX

00pazoBaTeIbHON, TBOPUECKOH IEATSIHHOCTH.

[lpumensss uudposble 1abopaTopuu Ha ypokax OHOJOIMM, Y4YaIlMecs CMOTYT BbINOJHHTh
MHOECTBO JIJa0OPaTOPHBIX PA0OT U 3KCIEPUMEHTOB I10 IPOrpaMMe OCHOBHOM IIKOJIBI.

buojorus pacrenuid:

Hpbixanue nuctheB. J[lpixanue kopued. llormomenue BoAbl KOpHAMHU pacteHuid. KopHeBoe
nasnenue. Vcnapenue Boabl pacteHusAMH. PoTtocuHTes. JlpixaHue ceMsH. YCJIOBHsS Hpopacrta- HHUs
ceMsiH. TennontoOuBbIE M X0JI0JOCTOMKNE pacTeHUS.

3o00J0rus:

W3yueHne ORHOKIETOYHBIX JKUBOTHBIX. V3yueHHe BHEIIHEro CTPOEHUs IOKAEBOTO 4YepBs,
Ha0JI0JICHHE 32 €ro Mepe/BIKEHUEM M PeakLUsIMM Ha BHELIHUE pa3jipaxeHus. M3yuyeHue cTpoeHHs
MOJUIIOCKOB IO BJIQXKHBIM Hpernaparam. V3ydeHne MHOrooOpasusi WIEHHCTOHOTHMX IO KOJUICKLIHUSIM.
N3yuenue crpoeHus pbid Mo BIaXKHbIM npenaparaM. M3ydenue crpoenus ntuil. M3ydeHue cTpoeHus
MIICKONIUTAIOMIMX TI0 BIAXHBIM IpenapaTaM. Bopanble kuBoTHble. Temno- KpoBHBIE U
XOJIOTHOKPOBHBIE )KMBOTHBIE

YenoBek ¥ ero 310posne:

N3yuenue kpoBooOpamenus. Peakuus CCC Ha 103upOBaHHYIO HArpys3ky. 3aBUCHMOCTb MEKIY
Harpy3koid M YypOBHEM 3HepreTHueckoro obmena. ['azooOMmeH B nérkux. MexaHu3M JETOYHOTO
neixanus. Peakuusa JIC Ha Qusndeckyro Harpy3ky. JKusHeHHas €MKOCTb JeTKHX. BbI- genurenbHas,
AbIXaTebHas U TepMOperyasTopHas GpyHKIMs Koxu. JlelicTBie pepMeHTOB HacyOcTpaT Ha mpuMepe
karanasbl. [IprucrnocoGieHHOCTh OPraHu3MOB K Cpejie OOUTaHuUSL.

Ob6mas Guogorus:

JleiicTBue (hepMeHTOB Ha cyOcTpar Ha mpuMepe karanasbl. Pasnoxenune H2O2. Biusuue pH cpenst
Ha aKTHUBHOCTH (pepMeHTOB. DaKTOphI, BIUAIOLIME HA CKOPOCTh Mpolecca (OTOCHHTEA.
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W3ydeHue KIETOK M TKaHEW pacTeHUH M )KUBOTHBIX HAa FOTOBBIX MMKpOIIpENapaTrax M MX OIUca- HUE.
BrisiBneHre M3MEHUMBOCTH Yy OpPTaHM3MOB. BbIfBIEHHE TPHUCIOCOOJIECHHH y OPraHU3MOB K Cpefe
oOuTanus (Ha KOHKPETHBIX IPUMEPax).

Oco0eHHOCTH coep:KAHMS CTPYKTYPHBIX KOMIIOHEHTOB padoueil mporpamMmbl
mo OHOJOTHH

B 5—9 ki1accax ¢ HCno/ib30BaHHEM 000PYAOBAHHMSA LEHTpa

«Touxka pocra»

[nannpyemsie pe3yabraTbl 00y4enus mo kypey «buoaorus. 5—9 kiaacer.

22

IIpeaMeTHBIe pe3yabTaThl:

1)

2)

3)

4)

5)

6)

/)

8)

9)

(GopMHpOBaHUE 1IEHHOCTHOTO OTHOILIEHUS K KMBOM MPHUPOJE, K COOCTBEHHOMY OpraHu3- My;
MOHMMaHue poiu OMOJIOTHM B (JOPMUPOBAHUM COBPEMEHHOH €CTECTBEHHOHAYYHOU KapTHHBI
MHpa;

YMeHI/Ie HpI/IMeHSITB CI/ICTeMy 6I/IOJ'IOFI/I'-ICCKI/IX 3HaHHfI: paCKpI)IBaTI) CYHIHOCTI) KHUBOTO,
Ha3bIBAaTh OTIIMYHUA KHUBOI'O OT HEKHBOIO, nepetmcnsm, OCHOBHBIC SaKOHOMepHOCTH Op'
ranuzanuy, (QyHKIMOHUPOBAaHUS OOBEKTOB, SBJEHUH, MPOILECCOB JKUBOH IMPUPOIbL, 3BO-
JIFOITMOHHOT O paSBI/ITI/ISI opraaneCKoro ana B €10 CIWHCTBEC C HG)KHBOﬁ HpHpO}IOﬁ;
ChOpMHUPOBAHHOCTh TIPEJCTABICHAH O COBPEMEHHOW TEOPHH SBOJIONUH W OCHOBHBIX
CBHJIETENHCTBAX DBOJIIOINH;

BII3JICHUE OCHOBAMH MOHATHUHHOTO ammapaTa W HAYyYHOTO s3bIKa OHMOJIOTMH: WCIIOJb30Ba- HHE
U3YYCHHBIX TCPMUHOB, MOHATHH, TEOPHH, 3aKOHOB M 3aKOHOMEPHOCTEH Ui OOBSC- HCHUS
HaOII0JaeMBIX OMOJIOTHIECKUX OOBEKTOB, SIBJICHUH H MPOIECCOB;

MOHMMAHHUE CIOCOOOB MOYYCHHUS] OMOJIOTMICCKUX 3HAHWM; HAIMYUE OIbITA UCIIOIb30- BaHHS
METOJIOB OHMOJIOTHH C NEJIbI0 HM3YYCHHS XKHMBBIX OOBEKTOB, OWOJIOTMUCCKUX SIBJC- HUH H
MPOIICCCOB: HAOJIO/ICHNE, OIMCAHUE, TPOBEICHNUEC HECIOKHBIX OWOJIOTHYCCKUX OIBITOB H
9KCIICPUMEHTOB, B TOM YHCJIC C HCIOJb30BAaHUEM aHAJIOTOBBIX W IM(MPOBBIX HPHOOPOB M
WHCTPYMEHTOB;

YMEHHE XapaKTePHU30BaTh OCHOBHBIC TPYIIIbI OPraHU3MOB B CHCTEME OPTaHUYECKOro MH-pa (B
TOM 4YHCJIC BHUPYCBHI, OaKTepHH, pACTCHHS, TpPHOBI, JKUBOTHBIC): CTPOCHHE, MPOLECCHI
KU3HEICATEIBHOCTH, X TIPOUCXOXK/ICHHE, 3HAYEHUE B TIPUPOJIC U JKU3HH YEIIOBEKa;

yMEHHE OOBSCHATH IOJOKEHHE YEJOBEKAa B CHCTEME OPraHHYECKOrO0 MHpa, €ro IpOHMC-
XOXKJCHHE, CXOJICTBA M OTJIMYHMS YEIOBEKa OT JKMBOTHBIX, XapaKTePH30BaTh CTPOCHUE H
HPOLIECCH )KU3HEEATSIBHOCTH OpraHu3Ma 4ejI0BeKa, ero MPHUCIIOCO0ICHHOCTh K pa3-JIMYHBIM
9KOJIOTMYECKUM (PaKTOpaM;

YMEHHE OTMCHIBATH KJICTKH, TKAHH, OPTaHbl, CUCTEMbl OPraHOB M XapaKTePH30BaTh BaXk- HEHIue
OMOJIOTMYECKHE MPOLIECChl B OPraHU3Max PAacTeHHH, )KUBOTHBIX M YEIOBEKa,

chOpMHPOBAHHOCTD IPEACTABICHUN O B3aUMOCBSA3U HACIICIOBAHUS TIOTOMCTBOM IPH-3HAKOB
OT POAUTENbCKUX (POpPM C OpraHu3aluent KIeTKU, HATMYMEM B HEil XpOMOCOM Kak HOCHTeNe
HACJeACTBEHHOM HHOpMAIIK, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACle-T0BAaHUS TPU3HAKOB;
cpopMHPOBAHHOCTh TPECTaBICHUH 00 OCHOBHBIX (haKTOpax OKPYXKAIOIIEH Cpebl, X PO B
KU3HEJIeITebHOCTH U 3BOJIOLUY OPTaHU3MOB; TIPEICTABIEHNE 00 aHTPOTIOTEH-HOM (haKTOPE;

10) chopMupoOBaHHOCT TpeCTaBICHHH 00 SKOCHCTEMaX W 3HAYCHHH OHOpasHOOOpasus; o

IIO0ANBHBIX 3KOJOTHYECKHX Hp06neMax, CTOANX MEPEa YCIIOBCUCCTBOM U croco0ax ux
MpCOHO0JICHUA,
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11)ymenne pemarh yueOHbIC 3aa4d OMOIOTHYECKOTO COJEPIKAHHsS, B TOM YHCIE BBISBIATH
NPUYUHHO-CIICJICTBEHHBIE CBSI3M, MPOBOAWTH pPACUEThl, JeNaTh BHIBOJBI HAa OCHOBAHUH
MOJTyYEHHBIX PE3YJIbTaTOB;

12) ymenue co3maBaTh W TPUMEHATH CJIOBECHBIE W TpaduuecKue MOIENH Ui OOBSICHEHHUS
CTPOEHHS JKUBBIX CHCTEM, SBICHUI U IPOIIECCOB KMBOMU TPUPO/IBI;

13) nmonrManue BKJIaia POCCUIHCKHX U 3apyOEKHBIX YUEHBIX B PAa3BUTHE OHOJIOTHYECKUX HAYK;

14) Bnasenne HaBbIKaMu pabOThl ¢ HMH(pOpMAIMEH OHOJOTMYECKOTO COJEPIKAHHUS, IPEJ-
CTaBJICHHOW B pa3Hoi (opMe (B BHIOEC TEKCTa, TAOIWYHBIX JAHHBIX, CXEM, IPa(HKOB,
auarpamMM, Mojened, u300pakeHHil), KpUTHYECKOTo aHaiu3a HH(OpMalu U OLIEHKH ee
JOCTOBEPHOCTH;

15) ymeHue MmiaHHPOBATH MO/ PYKOBOICTBOM HACTABHHUKA W MPOBOJUTH Y4eOHOE HCCIIE0BA- HUE HITH
MPOEKTHYI0 PaboTy B 00JacTH OWOJOTHHU; C Y4eTOM HaMEYeHHOH 1enu (opmy- TUpOBaTh
npoOieMy, THIOTe3y, CTaBUTh 3a/la4yd, BHIOMPATh AaJeKBATHBIE METONBI IS HMX PelIeHHS,
(GopMyIHpPOBaThH BHIBOJIBL; MTYOIMYHO MPEACTABIATH MOTYYEHHBIE PE3YIbTaTH;

16) ymeHHe HHTETPUPOBATH OHOJIOTHYECKUE 3HAHKS CO 3HAHUSIMH JPYTUX YUEOHBIX MPEI- METOB;

17) chopMUPOBaHHOCTH OCHOB ~ JKOJIOTHYECKOM TPAMOTHOCTH: OCO3HAHHME HEOOXOMMMOCTH
JEHCTBUH 1O COXpaHEHHIO OMOpa3HO0Opa3ms U OXpaHe TPUPOJHBIX SIKOCHCTEM, COXpa-HEHHIO
U YKPEIUICHUIO 3/I0POBbS UENOBEKa; YMEHHE BHIOMPATH IIEJIEBBHIE YCTAaHOBKH B CBOMX
JEHCTBUSX ¥ TOCTYNKAX IO OTHOIICHHIO K )KHUBOH MPHUPOJE, CBOEMY 30POBBIO H3I0POBBIO
OKPYXKAOIINX;

18) ymenue wucnosb30BaTh NPUOOPETEHHBIE 3HAHMA W HABBIKM JUIA 30pPOBOTO 00pasa W3- HH,
cOaaHCUPOBAHHOTO MUTAHUA M (U3NYECKOM AKTHBHOCTHU; HENpPHUATHE BPEIHBIX IPH- BBIYEK U
3aBUCHMOCTEH; yMEHHE MpPOTHBOJEHCTBOBATh JIKEHAYYHBIM MAHMIYJSALUSIM B OOJIACTH
3JI0pOBbS;

19) oBnajieHne nmpueMamMu OKa3aHHs MEPBOMl TTOMOIIM YETOBEKY, BBIPALIMBAHHS KYJIbTYpP- HBIX
pacTeHuil 1 yxo/1a 3a IOMAIIHUMH KUBOTHBIMH;

DopMBbI KOHTPOJISI

KonTponb pesynbTaToB 00yueHHs B COOTBETCTBHM C JAaHHOH 00pa30BAaTENbHOM MPOrpaMMoit
HOpPOBOJTUTCS B (OpME MUCHMEHHBIX U IKCIIEPUMEHTAIBbHBIX paloT, MpearnosaraeTcs MpoBeje- HUe
MPOMEKYTOYHON U UTOTOBOM aTTECTalIUH.

Ilpomercymounan ammecmayus
JIAst  OCyIIecTBIEHHS TPOMEXKYTOUHOH aTTeCTAllMd HUCIOIb3YIOTCS KOHTPOJIbHO-OIEHOYHBIE
Marepuaibl, 0TOOp COAEpKaHUsI KOTOPHIX OPUEHTHPOBAH HA MPOBEPKY YCBOCHHS CUCTEMbI 3HAHHUN U
YMEHUI — HMHBAPUAHTHOTO S/Ipa COJEPXKaHHUs JCHCTBYIONIMX 00pa3oBaTeNbHOM MpPO- FPaMMBbl MO
Ouonornu s 0O0IIE0Opa30BaTENbHBIX OpraHM3aluil. 3afaHus TMPOMEXKYTOUHOM AaTTecTaluH
BKJIIOYAIOT MaTepHall OCHOBHBIX Pa3/ieioB Kypca OUOJIOTUH.

ITAKET OHEHOYHbIX MATEPUAJIOB U KPUTEPUHU
ONEHUBAHUAIIO ITPEIMETY «bHOJIOT US»

KOHmpO.fleble umepumesibHvle Mamepuaivl

B nmanHOM pas3aciae MOpeACTaBIANOTCA KOHTPOJIbHO-U3MEPHUTCIBHBIC MAaTCpUaJIbl, KOTOPBIC
HCTIOJB3YROTCA I OIPCACTICHUS YPOBHA NOCTUKCHUA O6y‘-IaIOH_II/IMI/IC$I TUTAaHUPYCMBIX MCTa-
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IPEIMETHBIX U TIPEMETHBIX PE3YJIbTATOB B PaMKaxX OpraHM3allMM TEKYILIEr0 KOHTPOJS yCIeBac- MOCTH U
IIPOMEKYTOYHOU aTTECTALUH.

[lpyn opraHuM3anuu TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH OOYYaIOIIUXCSl CIIEAyeT Y4YUThIBAaTh
tpeboBanus GI'OC OO0 k cucTeMe OLEHKU JTOCTIKEHHS ITaHUpyeMbIX pe3ysbTatoB OOII, ko-Topas
JOJDKHA MPEelyCMaTPHUBATh UCTIONb30BaHNUE PA3HOOOPA3HBIX METOZOB M ()OPM, B3aUMHO JOTIOTHSFOIIIX
Apyr japyra (CTaHIapTU3UPOBAHHBIE MHCHbMEHHbIE M YCTHBIE PAa0OThI, MPOEKThI, NPAKTUUECKUE U
nmabopaTtopHbie paboTHl, TBOpPUYECKUE PadOThI, CAMOAHAIN3 U CAMOOIIEHKA, Ha- OJIOJICHUE, UCTIBITAHUS U
WHOE).

Bpibop yKa3zaHHBIX HIDKE THUIIOB M TPUMEPOB KOHTPOJBHBIX HM3MEPHUTEIBHBIX MAaTepHaioB
00yCNIOBJIEH MEJarornyeckoil M MeTOAMYECKON LenecooOpa3HOCThio, € YYETOM MpPEeAMETHBIX
ocobenHocTel kypca «buonorus 5—9 kmacey.

Tectsl 1 3aganus pazpaboransl B cooTBeTcTBUU ¢ popmarom EI'D u YA, uro no3Bonser naxe B
paMKax yCBOEHHMS NMPAKTUYECKOW YacTW MpOrpaMMbl OTpadaThiBaTh 0OIIey4eOHbIE M IPEIMETHbIE
3HAHUS U YMEHHUSI.

[TepeyeHb O1IEHOUHBIX MPOLEAYP AOJIKEH OBITH ONTUMAIBHBIM M JOCTATOUHBIM JJIS OTIpE-/AEIEeHUS
YPOBHS TOCTHKEHHSI OOydarolMMHUCS NPEeIMETHbIX M METalpeIMETHBIX pe3ysibTa- ToB. Pukcanus
PE3yJIbTaTOB TEKYIEro KOHTPOJIS YCIEBAEMOCTH 00yYarOMIMXCsl OCYIIe- CTBISIETCS B COOTBETCTBHU C
NPUHATOH B 00pa30BaTeNIbHOM OpraHU3alui CUCTEMOM OIICHH- BaHUSI.

NnomMoIb YYUTEJIIO

[IpennoxxeHHble TUIBI U TIPUMEPBI 3aJaHUI:

* OPUEHTHPYIOT YUHTEINS B JHANa30HE KOHTPOJBHBIX M3MEPUTENBHBIX MAaTepPHUaIoB II0 Kypcy,
IIOMOTAIOT Pa3HOOOPA3UTh 3aJ[aHUs TPEHHPOBOYHOTO, KOHTPOIBHOTO H JIOTON- HHUTEIBHOTO
MOJyNiel, KaK MHTEPaKTHBHOTO BUJIEO-YPOKa, TaK M TPAJUIMOHHOTO ypo- Ka B paMKax
KJIACCHO-YPOYHOU CUCTEMBI;

* YYUTBHIBAIOT BO3MOKHOCTH YCBOCHHUSI MaTepHaia, C TOYKHU 3peHus ero AuddepeHiua-1uu il
PA3NMYHBIX KAaTEropuil 0O0y4aromuXxcs, pa3HOTO YPOBHS M3YYCHHS IPEAMETa, BO3PACTHBIX
0COOCHHOCTEH  MJIAQAIIMX  IIKOJBPHUKOB, 4@ TaKkKe MOTHBAI[MOHHOIO W  IICH-
X03MOIIMOHAIEHOTO KOMIIOHEHTOB YPOKOB;

* TI03BOJIAIOT OTpabaThIBaTh HABBIKM, 3aKPEILUIATH MOIYYCHHBIC 3HAHUSA U KOHTPOIHPO- BaTh
pe3ynbTaThl 00y4eHus, Kak B X0J€ KaXJIO0ro ypoKa, TaK M B paMKaX UTOTOBOTO YpOKa IO
MaTepuaiy paszena.

Crenuduueckoil popMoil KOHTpoIIs siBIgeTCs paboTa ¢ nmpudopamu, J1abopaTOpHEIM

obopyioBanueM, MosiensiMi. OCHOBHASI LieJb 3TUX NPOBEPOUHbIX pabOT: ONpPEAEICHUE YPOBHS

Pa3BUTHUsI YMEHHH MIKOJBHUKOB paboTaTh ¢ 000PYI0BAHUEM U IPOBOAUTH KC-

IepUMEHTAJIbHbBIE MCCIIEI0BaHKs, TJIaHUPOBaTh HAOMIOEHNE WM OIBIT, BECTH CaMOCTO-

ATEJIbHO MPAKTUYECKYIO paboTy.

3a/1aHue MOKET CUUTATHCS BBIIOJIHEHHBIM, €CIIU 3alIMCAHHBIN/BEIOPAHHbINA OTBET COB- MAJIAET C

BEPHBIM OTBETOM. 33/IaHHsl MOTYT OLIEHMBAThCA Kak 1 GamioM, Tak W OONBIIMM KOJIMYECTBOM B

3aBUCHMOCTH OT YpPOBHS CIIOXHOCTH 3aJaHMS, OT KOJIMYECTBA BBEJICH- HbIX/BBIOPAHHBIX

OTBETOB, OT THIIA 33 JaAHUS.

Hopmul ouenox 3a éce 6udvl nposepounsix padom

«b» — YPOBCHL BBITIIOJIHCHUA Tpe60BaHHI>i 3HAYUTCJIbHO BBIMIC YAOBJICTBOPUTCIIBHOIO:
¢ OTCYTCTBHEC 0HII/I60K, KaK 0 TCKYLIEMY, TaK U 110 HNPEABIAYIICMY y‘{C6HOMy MaTepurally,
* He Ooee OJIHOT'0 HEIOYETA.
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«4» — ypOBEHb BBINOJHEHHS TPEOOBAHUH BBILIE YIOBJICTBOPUTEIHHOTO:

* Hanmuuue 2—3 omubOoK Uik 4—6 HeJJOUETOB MO TEKYLIEMY Y4eOHOMY MaTepHuaiy;

¢ He Oosee 2 omMOOK WK 4 HEJJOUETOB TIO IPOHACHHOMY MaTepUaiy;

* WCIOJIb30BaHKE HEPAIIMOHAIBHBIX IPHEMOB PELICHHUS YIeOHOM 3a/1a4H.

«3» — J0CTATOYHBIH MUHMMAJIBHBI YPOBEHb BBIIONHEHUS TPEOOBAHUIA, MPEIBIBIAEMBbIX KKOHKPETHOM
pabore:

o He Oonee 4—6 ommOok W 10 HemOUETOB MO TeKyIeMy yueOHOMY MaTepHany;

o He 6onee 3—35 ommOOK WK He O6oJiee 8 HeOUETOB 10 MPOMICHHOMY yueOHOMY MaTepu-ary.

«2» — YpOBEHb BBIIIOJHEHUs TPEOOBAHUH HUKE YIOBJICTBOPUTEIBHOTO:

o Haymmume Oonee 6 ommOok mm 10 HETOYETOB MO TEKyIIEMy MaTepHany,

* OoJee 5 ommOOK WK OoJtee 8 HeJOUETOB TI0 POHICHHOMY MaTepualy.

KOHTPOJBHO-U3SMEPUTEJIbBHBIE MATEPUAJIBI
1O BUOJIOI'MHU

1. BeibpaTh OMH MM HECKOJBKO MPABUJILHBIX OTBETOB M3 MPEMIOKEHHBIX BapuanTos. Hay-Ka,
M3y4aronias rpuosbl:

1) Bupycosorus

2) MHUKOJIOTHSI

3) 6oranuka

4) MUKPOOHOJIOTHS

OTBeT: MUKOJIOTHS

2. Vicnonb3ys 3HaHMs O MATAHWUH JKUBBIX OPraHMU3MOB, BBIIIONHATE 3a[aHHUE.

VCTaHOBHTE COOTBETCTBHE MEK/Y CIIOCOOOM MUTAHKS M OPTAHU3MOM, JIJIsi KOTOPOTO OH Xa-

paKkTepeH.
OPI'AHU3M CIIOCOBb ITUTAHUA
A) MATJIUK JTyTOBOM 1) aBroTpodHOe
b) cunuia 6omnbias 2) rereporpodHOe

B) 6epéza noBucnas

I') onéHok neTHwmiA

J1) mryka oObikHOBeHHASE)

KJIEBEP KpaCHbBIN

3anumute B TaONUIly BhIOpaHHbIE HUQPBI MO COOTBETCTBYIOIINMU OYKBaMH.
Otser:

A B B r hi§ E
1 2 1 2 2 1

3. BeibepuTe [Ba BEPHBIX OTBETA W3 MATH W 3aMHUIIKATE IU(PHI, MO KOTOPHIMK OHU yKa3aHbl JKuBbIe
OpTraHU3MBbI CIOCOOHBI BOCTIPUHUMATH BO3JICHCTBHS BHEIIHEH CPEbl M pearupo- BaTh Ha HUX. B
NPUBEAEHHOM HIKE CITUCKE HAMINTE 1BA TEPMHUHA, KOTOPBIC OMUCHIBAIOT MPO-
IIECCHI, MPOUCXO/ISAIINE B OPTaHU3ME.
1. JIsixanue;
2. PazpakumMocTs;
3. PasmHoXxeHuE;
4. Brigenenue;
5. Peduexc.
OTBeT: pasapaxuMOCTh, pediiekc.
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BNOJ1orui

4 . 3anonHute MPOITYCKU B TCKCTC, BbI6paB OIWH M3 BAPUAHTOB OTBCTOB, NPCACTABJIICHHBIX B BUAC
BBITITIAJAOIICTO CITMCKA. BcraBete B TekeT «IlouBeHHOE TUTaHUE paCTCHHfI)> MpoNnymecH-HbIC CJI0BA U3

MPEIIOKECHHOTO CITMCKA. CiioBa BCTaBJIAUTE B HYXXHOM YHMCJIC U TAZICKE.

ITouBenHoe muTaHue pacTeHmii

bonbuMHCTBY pacTeHuil mpucylle no4yBeHHoe nuraHue. Ero emé HasbBaoT (A), Tak Kak
pacTeHusi ocymecTBIsitoT ero ¢ nomoinbto (b). Baxknyto poss B 3Tom mpomnecce urpaiot (B). Onu
norsomatoT 13 noussl (I). ITo cocynam mox neiictBueM (/1) moriomEHHBIA pacTBOp MOJHU- MAeTCs B

JIpyrue Opra"sl pacTeHU.
CIIHCOK CJIOB:

cTebeBoE;

KOpPHEBOE;

KOPCHB;

crebeln;

KOPHEBOH BOJIOCOK;

BEpXYyILIeYHas MOYKa;

MUTATENbHBII PacTBOP;
. KOPHEBOE JIaBJICHHE.

OCOENOUTEWN

B tabmuiy mos cooTBETCTBYIOINME OyKBaMH 3aMUIIUTE ITHDPHI.

BoJa C paCTBopéHHHMI/I MHUHCPAJIbHBIMA BEIICCTBAMU,

A

b

B

r

5. BoccranoBuTe BepHYIO TMOCIEI0BATEIBHOCTD. 3a/IaHHS

0a30BOro YpOBHS

1. YcranoBute, B Kakoii 1mocie10BaTeNbHOCTH pabOTAIOT ¢ MHUKPOCKOIIOM.
1) mocTaBbTe MHKPOCKOIT IITATHBOM K cebe
2) MoMecTHTE Ha MPEIMETHBIA CTOIMK MHKPONpEnapar

3) mosb3ysICh BUHTOM, ILIABHO OITYCTHTE OKYJISP
4) np¥ HOMOIIM BUHTOB MEJUICHHO TTOHUMANTE TyOyC, 0K HE OSBUTHCS YETKOE H300pa-KeHHeE.

[IpaBUIEHBIC OTBETHI:

1) mocraBbTE MHKPOCKOIT IITATHBOM K cebe
2) moMecTHTe Ha MPEAMETHBIA CTOIMK MHKPONpENapar

4) IIpyU IIOMOIITHX BUHTOB MC/IJICHHO MOJHUMAaNTE TY6y'C, IIOKa HC IIOABHUTHCA YETKOC I/1306pa')KeHI/Ie.

3ajaHue MOBLIIIEHHOTO YPOBHS CIOKHOCTH

1. VYcranosure MOCJICAOBATCIbHOCTD YCJIOXHCHUA PACTUTCIIBHOTO MHUpPA Ha 3€MJ'I€, Ha4yuHaig C
OJHOKJICTOYHOI'O OpraHusma. 3anuimmre B Ta6J'II/IIly COOTBCTCTBYIOIIYHO HOCHCI[OB&TGJIBHOCTLI_II/I(i)p:

1) mxu

2) nnanoGaKTepum

3) Bomopociu

4) OKPBITOCEMEHHBIE
5) romocemennbie

6) mamopoTHUKH
[IpaBUIILHBIE OTBETHL:

1) nmanoGakTepun

2) Bozopociu
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3) Mxu

4) manopoTHUKH

5) ronoceMeHHbIe

6) MOKpBITOCEMEHHEIE

6. BocCcTaHOBUTE MOJANUCH
[ToANMIIKMTE CTPENKH Ha PUCYHKE U3 IIPEII0KEHHOIO IIEPEYUHS.

A.Bona s § /d
b. Yrnexuncnwri . an
ra3B. Kucnopon “” 7 i

I'. Oneprus Connua

7. 3amonHuTe MycThie KIETKH B TAONHMIIE.

TOUKA lfpocm

K PUCYHKY, Ha KOTOPOM H300pa)keH Iporuecc (pOTOCHHTE3a.

buosornueckne Hayku
VYuenue ? I'eneTuka ? Mounexkynsp- ?
0 Hast Guonorus
KIICTKE
? buonorus Hzmenyu- Vayumenue ? VYuenwue o
pa3BUTHA TKA- | gocmb TMOPOJL JKUBOT- HPOUCXOXKIE
Hel u Hacneo- HBIX 1 COPTOB -HUU )KU3HU
CMBEHHOCHIb pacTeHun

B copepxaHue
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TemaTtnueckoe IVIaHUpPOBaHUE

TemaTuyeckoe mIaHupoBaHue MaTepuajia B 5 Kiacce
«bHOJIOTUA — HAYKA O ’KUBOM MHUPE»

Yacte 1. buonorust — Hayka o xuBoM Mupe Hacthb
2. MHoroo0Opasue XMBbIX OpraHm3MoB. Yacts 3.
XKusnp oprann3zmoB Ha miaHete 3emasYacTs 4.

YenoBek Ha IUIAHETE 3eMIIs

No IleeBas ycraHoBKa Koa-Bo OcHoBHBIE BHABI JeATeILHOCTH Hcnoan3o-
- Tema Conepxxanue y 00yualomuxcs HA YPOKe/BHEY- BaHue 000-
n/n ypoka 4acoB
POYHOM 3aHATHH pyaoBanue
1. Buosiorusi — Hayka o :kuBoM Mupe (8 4)
1 Metompl u3ydeHus Hcnons3oBanue yBe- OOBICHATD HA3HAUE- 1 Ymenue pabotath ¢ 1a00paTOPHBIM Mukpockor
’KUBBIX OPraHM3MOB: | JUYMUTENbHBIX MPUOOPOB | HUE YBENTHMUUTEIHHBIX 000py/I0BaHUEM, YBEIMYUTEILHBIMH CBETOBOW,
HaOJMIO/ICHNe, U3Me- | NP U3YYeHUH O0BEKTOB | TPHUOOPOB. npubopamu. M3ydaTs ycTpoiicTBo Mu- | 1udpoBOit

peHue, SKCIIepH-
MEHT.
Jlabopamopnas pa-
boma Ne 1
«/3ydenue ycTpoi-
CTBA YBEJIMYHTEIIb-
HBIX IPHOOPOBY

KUBOU PUPOIBI. Y BeE-
JIMYUTETbHBIE TTPHOOPBL:
JIyNbl Py4Hasi, LITATHB-
Hasi, MUKpockor. P. I'yk,
A. Ban Jleenryk. Yactu
MHUKpockona. Mukpo-
npenapar. [IpaBuna pa-
00TBI C MUKPOCKOIIOM.

Pazniyath pyunyto u
IITATUBHYIO JYIIbI,
3HaTh BEJIMYUHY IONY-
94aeMOro C UX MOMO-
IIbIO YBETMYCHHUSI.

KPOCKOIIa ¥ COOJTI0IaTh TpaBuiIa pa-
0O0TBI ¢ MUKPOCKOTIOM.

CpaBHUBATh YBEIMYCHHE TyIbl M MH-
KpOCKOTIA.

[Tomyyarh HaBBIKH pabOTHI C MUKpPO-
CKOTIOM MPU M3YYCHUH TOTOBBIX MH-
KPOIIPENaparoB.

Cobmonath npaBuia paboTsl B Kabu-
HeTe, o0palleHus ¢ 1TabopaTOPHBIM
00opynoBaHueM

Knerounoe ctpoe-
HHE OPTaHU3MOB.
MHoroobpasue kie-
TOK. MeTopl u3yde-
HUST KUBBIX

Crpoenue knetku. Tkanu
Knerounoe crpoenue
’KHUBBIX OPTaHU3MOB.
Knerka. Yactu kietku u
UX Ha3HAYCHHE.

BriaBiars yactu
KJIETKH HA PUCYHKaX
yueOHHKA, XapaKTe-
pHU30BaTh UX 3HAYE-
HUE.

VYMenue paborarh ¢ 1a60paTOpHBIM
000pyI0BaHUEM, YBEIMUUTEIBHBIMU
npudopamu. HabmtonaTe yactu u op-
TaHOU/IbI KJIETKM Ha TOTOBBIX MHKpO-
npernapaTax moj MajibiM 1 O0JIBIIHM

vi150d '5 V)hOL
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[podonxeHue

No Ilenesas ycTanoKa Kox-Bo OcHOBHEBIE BHABI JeATEJILHOCTH Hcnoan3o-
u/n Tema Conepixanue ypoKa 4ACOB 00y4alomuxcsi Ha ypoke/BHey- BaHHe 000-
POYHOM 3aHSITHH py/loBaHue
2 | opraHm3MOB: Ha- [Monsitue o Tkanu. Tkann | CpaBHHUBATH KUBOT- 1 YBEIMYECHHEM MUKPOCKOTIA ¥ OTIUCHI- | MUKPOCKOIT
OmrofieHne, U3Mepe- | KUBOTHBIX M PACTEHUH. | HYIO U PaCTHTEIBHYIO BATh UX. U (pOBOH,
HHUE, YKCTICPUMEHT Ux dyHKImn. KJICTKH, HAXOJUTh Paznmiyath OTHENBHBIC KIETKH, BXOJS- | MUKpOIIpena-
Jlabopamopnas pa- 94epTHI UX CXOJICTBA U Ive paThl
boma Ne 2 pasmumsl. B COCTaB TKaHHU.
«3HaKOMCTBO C Pa3nmyath TkaHu kK- O0600maTh 1 GUKCUPOBATH pe3ysIbTa-
KJIETKaMHU pacTe- BOTHBIX ¥ PACTECHUI ThI HAOJTIOJICHUH, JIeTTaTh BBIBOJIBL.
HUW» Ha PUCYHKaX yueOHH- Cobmoath mpaBuia paboThl B Kabu-
Ka, XapaKkTepu30BaTh HeTe Ouosnoruu, odpamieHus ¢ 1ado-
UX CTPOCHHUE, 00BSIC- PaTOPHBIM 000y IOBAaHAEM
HATb UX QYHKIHH.
3 Oco0eHHOCTH XUMU- | XUMAYECKUI COCTAB Paznuuare Heopranu- 1 HaGmronath JEMOHCTpAIMIO OTBITOB
YeCKOro COCTaBa KJIETKH. YecKie 1 OpraHude- yuuTesIeM, aHAIM3UPOBATh UX pe-
’KUBBIX OpPraHM3MOB: | XUMHYECKHE BELIECTBA | CKHE BEIIECTBA KJIET- 3YJIbTAThI, 1e71aTh BHIBOIBI.
Heopranuueckue u | kietku. Heopranude- KU, MUHEpAJIbHbIE CO- AHanu3upoBarh MpecTaBIeHHYI0 Ha
OpraHuyecKue Be- CKHUE BEIIEeCTBA KIETKH, | JIH, OOBSCHATH UX pUCYHKaxX yueOHUKa HHPOPMALIUIO O
IIECTBA, UX POJIb B UX 3HAUCHHE JUIS KIeTKH | 3HAa4YeHHe Jis opra- pe3yJbTaTax ombiTa, paboTas B mape
Oopranu3me u opranusma. Opranuye- | HU3Ma. Ymenue pabotars ¢ 1a00paTOpHBIM
CKHUE BEIIeCTBa KIETKH, 00opynoBaHueM
UX 3HAYEHHUE IS KU3HU
OpraHu3Ma H KJIeTKH
2. MHorooGpa3sue ;kuBbix oprann3moB (11 u)
baktepun. Muoro- | bakrepuu: cTpoenue u XapakTepus3oBaTh OmnuceiBaTh pazHooOpasueie Gopmbl | PaccmarpuBa-
oOpasue OakTepuii | KUZHEACSITETbHOCTb. 0COOEHHOCTH CTpOe- OakTepuanbHBIX KIETOK Ha PHCYHKE HUe OaKTepuii
bakrepun — npuMUTUB- | HUS OaKTEpUid. yueOHHKa. HATOTOBBIX
HbIE OJTHOKIIETOYHBIE Op- Paznmyath moHsATHS: «aBTOTPOGEI», MUKpOIIpemna-
ranu3mel. CTpoeHue Oax- «TeTepoTPOdBI», «IIPOKAPHOTHIY, parax c uc-
Tepuil. PasmHOXeHue «OYKapPHUOTHI». TIOJIK30BaHUEM

suiowroung
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[podonxeHue

Ne T c Menesas yeramoska | Koa-go OcHoBHbIE BH/IbI 1eATEILHOCTH HUcnoan3o-
u/n eMa oaepiKaHue ypoKa 4ACOB 00y4alomuxcsi Ha ypoke/BHey- BaHHe 000-
POYHOM 3aHSATHH pyaoBaHue
3 OaKTepuii IeneHreM 1 XapakTepu3oBaTh MPOLECCHl KU3HE- | HUPPOBOTO
KJIETKH HajBoe. bakre- NESATENBHOCTH OaKTepHu Kak MpOKa- | MHUKPOCKOIIA.
pHH KaK camast IpeBHSS pHOT. DIIeKTPOH-
rpymnma OpraHu3MoOB. CpaBHUBATH U OIIEHUBATH POJIb OAKTE- | HbIC TAOIHITHI
[Ipouecce! xu3nenes- puit-aBToTpoOB U OaKTEpHA-TETEPO- Y TUTAKAaTBI.
TEIBHOCTH OAKTEpPHIA. TpooB B mpupoeyY menue paborath
[Tonsitue 06 aBTOTpOhax ¢ mabopaTopHBIM 000PyIOBAHUEM,
u retepoTpodax, mpoxa- YBEIMYUTETBHBIMI IPUOOPAMHU.
PHOTax M 3yKapruoTax
4 Pactenus. Muoro- | Pactenus. XapakTepu3oBaTh 1 Pa3nmyath yacTi BETKOBOrO pacre- Oo6napyxe-
obpasue pacrenuil. | [IpeacraBnenue o ¢yio- | riaaBHbIE NPUZHAKU HUS HA PUCYHKE Y4eOHUKa, BBIABUIATh | HUE XJIOPO-
3HayeHue pacteHuid | pe. OTIMYUTETbHOE pacTeHuH. NPEANOI0KEHUS 00 MX QYHKITUSX. IJIACTOB B
B [IPUPOJIE Y )KU3HU | CBOWCTBO PACTEHUM. CpaBHUBATH LIBETKOBBIE U TOJIOCEMEH- | KJIETKaX pac-
YyernoBeKa Xnopodui. 3HaueHue HbIE PACTEHHUS, XapaKTEPH30BaTh UX TEHUI C UC-
dbotocunresa. CpaBHe- CXOJICTBO Y pa3IHYMs. M10JIb30BaHU-
HHE KJIETOK PacTeHU U XapakTepu3oBaTh MXH, HAllOPOTHUKH, | eM LU(PPOBO-
Oakrepui. [lenenue XBOIIH, TJTAYHBI KaK CIOPOBBIE PacTe- | ro
L[apCTBa PACTEHUI Ha HUS, ONPENEATh TEPMUH «CIIOPAy. MHUKPOCKOIIA.
TpYyHIbL: BOJOPOCIIH, BbisBnATh HAa pUCYHKE yd4eOHUKA pa3- | DJIEKTPOH-
I[IBETKOBBIC (TIOKPHITOCE- JUYMSA MEXKITY PACTEHHSAMHU Pa3HbBIX HBIE TAOJHIIBI
MEHHBIE), TOJI0CEMEH- CUCTEeMAaTHYECKHUX TPyIHIL. ¥ TIJIaKaThl.

HbI€, MXH, TJIayHBI, XBO-
1M, TaOPOTHHKH.
Crpoenne pactenuii. Ko-
penb u mober. CrnoeBu-
uie Bogopocieil. OCHOB-
HbIE PA3IU4Us TOKPBITO-
CEeMEHHBIX U
TOJIOCEMEHHBIX PacTe-
HUH. Pollb IBETKOBBIX
pacTeHH B XKU3HU YeII0-
BEKa

ConocTaBnsTh CBOHCTBA PACTHTEIb-
HOH 1 GaKTepuanbHOM KIETOK, AesaTh
BBIBO/IbI.

XapakTepr30BaTh 3HAUEHHUE PACTEHUI
Pa3HBIX CHCTEMATHYECKUX TPYII B
KM3HU yeroBekayMeHue paboTtats ¢
1abopaTopHBIM 000pYyIOBaHUEM, YBE-
JIMYUTETBHBIMI IPUOOpaMHL.
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No Ilenesas ycTanoKa Kox-Bo OcHOBHEBIE BHABI JeATEJILHOCTH Hcnoan3o-
Tema Conep:kanue 00y4alomuxcsi Ha ypoke/BHey- BaHHe 000-
n/n ypoOKa 4acoB
POYHOM 3aHATHH py/loBaHue

) XKusotnble. Ctpoe- | JKuBOTHBIE Pacno3naBsarts o1 1 XapakTepu30BaTh MPOCTEHIINX 110 ['oToBUTH MU-
HHUE KUBOTHBIX. [Ipencrasnenue o hay- | HOKJIETOYHBIX U pHCYHKaM y4eOHHUKa, OTMCHIBATh HX | KPOIIperapar
Mmuoroo6pasue xu- | He. OCOOCHHOCTH KH- MHOTOKJIETOYHBIX JKH- pasnuyme, Ha3pIBaTh YACTH UX TEJIA. KYJIBTYpPbI
BOTHBIX, HX POJIb B | BOTHBIX. OTHOKJIETOY- BOTHBIX Ha PUCYHKaX CpaBHHBaTh CTpOEHHE Tema aMEDHI C ameO.
TPUPOJIC U KU3HH HBIC U MHOTOKJICTOUHBIE | YUeOHHKA. KJIETKOH 3yKapyoT, IeaTh BBIBOJBI. Oo6Hapyxe-
9eJoBeKa opraHu3mel. Pob xu- HasbiBaTh MHOTOKJIETOYHBIX KHBOT- HHE O/I-

BOTHBIX B TIPHPOJIC HBIX, 1300paKEHHBIX HA PUCYHKE HOKJIETOYHBIX
KU3HU YeNIOBEKA. 3aBH- yueOHHKa. KUBOTHBIX
CHMOCTB OT OKpPY>Karo- Paznuuars 6ecrio3BOHOYHBIX U MO- (mpocreii-
aiei cpebl 3BOHOYHBIX XKHBOTHBIX. KX ) B BOJI-
OOBSCHATD POJIb KUBOTHBIX B KU3HU HOW cpejie C
4esioBeKa U B MPUPOJIE. HCII0JIb30Ba-
Xapaktepu3oBaTh (DaKTOPhI HEXUBOW | HUEM ITU(PO-
IPUPO/Ibl, OKA3bIBAIOIIME BIMSHUE HA | BOIO MUKpO-
KU3HEEATENbHOCTD KUBOTHBIX Y Me- CKoma.
HHE paboTaTh ¢ 1a00paTOpHBIM 000- | DIEKTPOH-
PY/ZIOBaHUEM, YBEIMYUTEIbHBIMU MPU- | HbIE TAOIHIIBI
O6opamu. ¥ TUIaKaThI.

6 «Habnronenue 3a Jlabopamopuas paboma | I'0TOBUTH MUKpOTIpE- 1 HaGmonate 3a JABMKEHHEM KUBOT- ['oToBUTH MU-
MepeIBUKEHUEM Ne3 napat KyJIbTypbl UH- HBIX, OTMEYATh CKOPOCTh U HAMpaBie- | Kporpemnapar
KUBOTHBIX» «Habmonenue 3a mepe- | gpy3opuii. HUE JIBWKEHUS, CPAaBHHUBATH MEPEBU- | KYJbTYpPHI UH-

ABIDKCHHEM SKMBOTHBIX» | VI3ydaTb jkuBBIE Opra- KEeHHe ABYX-TpEX 0co0ei. dby3opuii.
HHU3MBI [10]] MUKPO- @®opmynupoBaTh BBIBOJ O 3HaYeHUH | M3yuath xu-
CKOTIOM IPH MajioM JBIDKCHUS 7T KUBOTHBIX. BBI€ OpraHu3-
YBEJIUYCHHH. DukcupoBaTh pe3ynbTaThl HAOMOAE- | MBI IO MH-

HUIA B TETPaJIN. KPOCKOIIOM
CobmroaTh mpaBuia padoThl B KaOKW- | TPU MaloM
HeTe, 00palleHus ¢ 1ab0paTOpPHbIM YBEJIUYECHUH.
00opynoBaHUEM. Habmonath
YMenue paborarh ¢ 1a60paTOpHBIM 3a JIBUKEHU-
000py/I0BaHUEM, YBEIHUUTETLHBIMH €M JKUBOT-
npubopamH. HBIX,

suiowroung
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Ne lleneas yeranoska | Koa-Bo OcHOBHBIE BH/IbI JIeATEIBHOCTH Hcnoas3o-
Tema Conep:kanue 00y4alomuxcsi Ha ypoke/BHey- BaHHe 000-
n/n ypoOKa 4acoB
POYHOM 3aHSITHH py/loBaHue
OTMEUYaTh
CKOpPOCTb U ¥ £
HarpaBIeHIEe
JIBUKCHUS,
CpaBHUBATh
ONeKTpOoH-
Hbl€ TAOJHIEI
W TLIAKATHI.

7 | MHoroo6pasue Muoroo6pa3ue 1 3Hade- | XapakTepu3oBaTh 1 [Moapasnenats nuiAnouHble rpudsl Ha | ['0TOBUTH Mu-
rpu- 00B, X POJIb B | HHE IPHOOB. CTPOCHHUE MITIATIOTHBIX IUTACTHHYATBIC U TPyOUaTHIE. Kpompemnapar
npu- pofe ¥ ku3HU | CTpoeHHe HUIANOYHBIX | TPUOOB. OnuceiBaTh CTPOEHHE TJIECHEBBIX KYJIbTYpbI
Yeo-BeKa. rpuboB. [InecHeBbie rpuOOB 10 PUCYHKY YUeOHUKA. TIPOKIKEH.

rpUOBI, MX UCTIOJI30BA- OOBSCHATH TEPMUHBI «aHTHOMOTHKY» U | M3ydaTh
HHE B 3[JpaBOOXPaHEHUN «TEHULUJUIARY. TJIECHEBbBIE
(aHTHOMOTHK TICHUITHII- Pacrio3HaBaTth chemoOHBIE U STOBHU- rprOBI IO
J'[HH), O;[HOKJ]eTqu},]e TBIC FpI/I6bI Ha Ta6nnuax 1 pUCYHKaX MHKPOCKO-
rpudb1 — apoxcku. Mx y4eOHHKa. 1IOM TIpU Ma-
UCIIOJIb30BAHUE B XJIe- Y4acTBOBaTh B COBMECTHOM 00CYXKJIE- | 10M yBEIH-
OomeveHny W TMBOBape- HUHM NPaBHII cOOPa U UCTIONB30BAHUSA | YeHHH Ha I0-
Huu. Creqo0HbIe U 10~ rpuooB. TOBBIX T\
BUTbIe rpudbl. [IpaBuna OOBsACHATH 3Ha4YeHHE TPUOOB JUIA Ye- | MUKpOIpENa
cbopa u ynorpebiaeHus JIOBEKA U JJI51 IPUPO/IBI -parax.
rpu6oB B nuiy. [lapazu- DJEeKTPOH-
TH4yeckue rpuodsl. Pomb HBIE TAOJHIIBI
rpuOOB B IPUPOJIE U ¥ TLIAKaTHI.

KHU3HU YCTIOBCKA

3. /Kuzub opranuzmoB Ha miuanere 3emus (7 1)
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No Ilenesas ycTanoKa Kox-Bo OcHOBHEBIE BHABI JeATEJILHOCTH Hcnoan3o-
Tema Conep:kanue 00y4alomuxcsi Ha ypoke/BHey- BaHHe 000-
n/n ypoOKa 4acoB
POYHOM 3aHATHH pyAOBaHHe

8 | Buusnue Oxomormyeckue hakro- | Paznuuars moHATHS: 1 W3yuuts meiictue paznmmuHbiX (akro- | Lludposas
IKOJIOTH-YECKUX PBI CpEIbI. «3KOJIOTHYECKHH (ak- POB cpejibl (CBET, BIAXHOCTb, TEMIIE- | J1abopaTtopus
(axTopoB Ha VcioBys, BAMSIONIKME HA | TOPY, «(akTop HEXH- paTypa) Ha OpraHU3Mbl, IPUBOAUTD T0 3KOJIOTUH
OpraHU3MBI KHM3Hb OPTaHU3MOB BOU IPUPOABI», «(paK- HpUMepbl COOCTBEHHBIX (maTumk

B TIPHPOJIE, — DKOJIOTU- | TOP KUBOH IPUPOIBI», HaOoIeHNI. ApryMEHTHPOBATh OCBEILIEHHO-
yeckue (DaKTOphl CPeibl. | AHTPOIOTECHHBIN (ak- JeSTENbHOCTb Ye- JIOBEKA B IPUPOJIE | CTH, BIAXKHO-
@DakTOpBl HEKHUBOM TOp». XapaKkTepU30BaTh KaK aHTPOIOTeH- HbIN (paKTop CTHU U TeMIIe-
pHU-pojibl, haKTOpHI JEUCTBHE Pa3IMYHbIX Beinonnenue nabopatopHoii paboThl. | paTypsl)
KHUBOW TIPUPOJIBI U (akTopoB cpeipl Ha
AHTPOIIOTeH-HBIE. OpraHN3Mbl, IPUBOJUTh
[Tpumeps! sxon0TH- MIPUMEPBI
4ecKuX (haKTopoB COOCTBEHHBIX
HaAOJIFOIEHUH.
TemaTuyeckoe niaHupoBaHue MaTepuaia B 6 ki1acce
«BHOJIOTUSA — HAYKA O PACTEHUAX»

Yacts 1. Hayka o pactenusix

Yactp 2. Opransl pacTeHUI

Yacte 3. OCcHOBHBIE MPOLECCH KUIHEAEATENBHOCTH pacTeHniYacTb

4. Muoroo0pasue 1 pa3BUTHE PaCTUTEIBLHOrO MUpa YacTs 5.

ITpuponsle cooOmiecTBa

No T c lleaesan yeranoska | Koa-go OcHOBHBIC BHABI JeATEIbHOCTH Hcnoab3oBa

o/ eMa oJepixaHue ypoka 4ACOB 00y-varouiuxcs Ha -HHe
YPOKe¢/BHEYPOUHOM 3aHATHHU o0opyno-
BaHHe
1. Hayka o pacteHusix — GoTaHuka (4 1)

1 Knerounoe ctpoe- Knerounoe ctpoenue CrpoeHue pacTuTeNb- 1 [IpuBoauTL NpUMEPHI OFHOKIETOY- Muxkpockon
HHE OPraHU3MOB. pacTeHMi. HOM KJIETKH: KJIETOU- HBIX ¥ MHOTOKJIETOYHBIX PaCTECHHUH. U ppOBOH,
Knerkn pacrennii. CBolicTBa pacTUTENBHOM | Has CTEHKA, /PO, LU~ PaznnuaTh u Ha3pIBaTh OpraHOMIBI MHKpoIpena

KIIETKH. TOILIa3Ma, BaKyOIIH, KJIETOK PaCTEHHH. -paTsl

suiowroung
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No T c Ilenesas yeranoska | Koa-o OcHOBHbIE BHBI JeATEIBHOCTH Ucnonb3oBa
w/n eMa OJIepiKaHue ypoxka 4ACOB 00y-yaouiuxcst Ha -HHUe
YPOKe/BHEYPOUHOM 3aHATHH o0opyao-
BaHue
[TonoBoe pa3zmHo- Knerka kak ocHoBHas wiactupl. Kuznene- XapakTepu3oBaTh OCHOBHBIE
keHue. Poctmpasz- | cTpykTypHas eauHUIA ATENBHOCTh KJICTKH. npolec- Chl  KU3HEACATENBHOCTH
BHUTHE OPTaHU3MOB pacTeHws. JleneHue KIeTKH. KJIETKH.
Kinerka kxax xuBas cu- 00001maTe 3HaHAA U JEaTh BHIBOJIBI
crema. OcobeHHOCTH 0 B3aUMOCBS3U PabOTHI BceX dacTei
PACTHTENBHON KIICTKH KJICTKH.
BBISBISATE OTIIMUHTENBHBIE TPH3HAKH
PaCTUTENBHOM KIETKH
VYMeHue pabotaTh ¢ 1a00paTOPHBIM
000py/10BaHUEM, YBETHIUTENLHBIMU
npruOoOpaMH.

2 | Knerku, Tkanu u op- | TkaHu pacTeHHil. [lonsarue o Tkanu pac- 1 Ompenensth NOHATHE «TKaHbY. Xa- Mukpockon
ranbl pactenuid. Ot- | [lonaTue o TkaHu pacte- | TeHuid. Buasl TkaHen: PaKTepU30BaTh 0OCOOCHHOCTH CTpoe- | MUGPOBOH,
JIMYUTENbHBIE MTPU- Huil. Bugpl TkaHei: OCHOBHas, TIOKPOB- HUS 1 QYHKIMY TKaHEH pacTEHUH. MUKpOIpena
3HAKH J)KUBBIX Opra- | OCHOBHas, IOKPOBHaA, Hasi, TPOBOAIIAS, YcranaBnuBaTh B3aUMOCBSI3b CTpPOE- | -paThl
HU3MOB MPOBOJIAIAS, MEXAHH- mexanuyeckas. [Ipu- HUS U QYHKIUH TKaHEH.

yeckas. [[puyuHbl MOSB- | YKMHBI MOSABJICHUS TKa- OObsACHATH 3HAYCHHUE TKAHEH B JKU3-
JICHUS TKaHEH. Heil. PacTenue kak HU PaCTEHUSL.
000011IeHNE U CUCTEMA- | IEJIOCTHBIN YKUBOKI 0O00011aTh U CUCTEMATU3UPOBATD
THU3AIUs 3HAHUH 110 MaTe- | OpraHu3M, 3HaHUS TI0 Te€ME, JIeaTh BHIBOIBI.
puanam Temsl «Hayka o COCTOSIIIUIN3 KIETOK OtBeuatb Ha UTOTOBBIE BOIPOCHI Te-
pacTeHusIXx — OOTaHMKa». | U TKaHEil. MBI, BBITIOJTHATH 33/1aHUS

2. Opraubi pactenuii (8 u)

3 | Cewms, ero crpoenue | Cems Kak Opras pas- Ctpoenue cemenu: 1 OOBACHATH POJIb CEMSIH B IPUPO/IE. Pabota
Y 3Ha4YEHHE MHOKEHHUS PaCTCHUI. KOKYpa, 3apOJIbIL, Xapaxtepu3oBaTh QYHKIMH yacTeil «CtpoeHue

3HaueHNe CeMsH B TIpH-
pojie ¥ XKU3HH YeJIOBEKa
Jlabopamopnas paboma
MNol

«CtpoeHue cemenu Qa-
COJIH»

9HJ0CIEPM, CEMAO-
nu. CTpoenue 3apo-
Aplia pacteHus. [Ipy-
JIOJIBHBIE U OJTHOJ0JIb-
HBIE PACTEHUSL.
[Ipopacranue ceMsH.

CEMEHH.
OnuceiBaTh CTPOEHUE 3apOABIIIA
pacTeHusl.

Y cTaHaBnMBaTh CXOACTBO
IPOPOCTKAC 3apOABIIIEM CEMEHH.
OrnuceIBaTh CTAMUM NPOPACTAHUS

cemenu (aco-
TV
[udposas
naboparopust
0 HKOJIOTUH
(matumk ocBe-
IIICHHOCTH,

vi150d '5 V)hOL
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No T c Tleneas yeranoska | Koa-o OcHOBHbIE BH/BI IeATEIBHOCTH Hcnonb3oBa
w/n eMa OJIepiKaHue ypoxka 4ACOB 00y-yarouiuxcst Ha -HHUe
YPOKe/BHEYPOUHOM 3aHATHH o0opyno-
BaHue
[Tpopoctok, ocobeH- ceMsiH. BBISIBIATH OTIMYUTEIEHBIC BIIAXKHOCTH U
HOCTH €T0 CTPOEHHS.. TIPU3HAKA CEMSH JIBYJOJBHBIX W OJ- | TEMIIEpaTy-
HOJIOJIbHBIX PACTEHUIH. pBI).
Hcnons3oBats nHPOPMAITIOHHBIE DNEKTPOHHbIE
PECYpCHI TS TOJITOTOBKH COO0IIe- | TaOIHIlbI 1
HHS O POJIM CEMSTH B )KU3HH YEIIOBE- ITaKaThl.
Ka.
[IpoBoauTs HaOmOAEHUS, PUKCHPO-
BATh MX PE3yJIBTATHl BO BPEMS BBITION-
HEHUs JTab0paTOPHOI paObOTHI.
Cobmroath mpaBuia pabOTH B KabH-
HeTe, oOpamieHus ¢ 1ad0paTOPHbIM
o0opynoBaHueM Y MeHue paboTaTh ¢
71a00paTopHBIM 000PYI0BAaHHEM,
YBEIMYUTEIbHBIMU IPHOOPAMHL.

4 VYcnoBus 3HaueHHe BOJbI U BO3- N3yuuts ponb 3anac- 1 XapakTepu3oBaTh posib BoAbl U Bo3- | Pabota
popacTa-HUs AyXa JUis IPOpacTaHusl | HBIX MUTAaTEIbHBIX Be- JyXa B IPOPACTAHUU CEMSH. «YcaoBus
CeMsH CEeMSH. 3arnacHble MUTa- | [IECTB ceMeHU. Tem- OObACHATH 3HAYECHHE 3aMACHBIX MU- | IPOPACTaHUA

TeNbHbIE BELIECTBA Ce- TaTENbHBIX BELIECTB B MPOPACTAaHUM | CEMSAH.

MeHu. TemmeparypHbie
yCJIOBHS IPOPACTAHUS
cemsH. Ponb certa. Cpo-
KU TIOCEBa CeMSH

TiepaTypHbIE YCIOBUSL
NpOpaCTaHUs CEMSIH.
Poirb cBera.

CEeMSIH.
OOBACHATH 3aBUCHMOCTb IIpOpacTa-
HUS CEMSH OT TEMIEPaTypHBIX YCIIO-
BUH.

IIporHo3upoBaTh CpPOKH MOCEBA Ce-
MSIH OTJIETIbHBIX KYJIbTYD.

VYmMenue pabotaTh ¢ 1a00paTOPHBIM
000pyI0BaHUEM, YBEIUUUTEIbHBIMU
npubopamu.

3HayeHue Bo-
IIbI U BO3/lyXa
JUIS TIpopac-
TaHMA CEMSH.
[udposas
naboparopust
10 SKOJIOTUHU
(maTumk ocBe-
IIEHHOCTH,
BIIQJKHOCTH U
TeMIepary-

pbl).

suiowroung
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[podonxeHue

No Ilenenan yeranoska | Koa-go OcHoBHbIE BHIBI 1eATEIbHOCTH Hcnoan3oBa
Tema Conep:ixanne 00y-yaouiuxcst Ha -HHUe
n/n ypoOKa 4acoB
YPOKe/BHEYPOUHOM 3aHATHH o0opyao-
BaHHe
DNeKTpOHHbIE
TaOJUIIBI U
IUTaKaThl.
) Kopens, ero crpoe- | Tunsl KopHEBBIX cucteM | M3y4nTh BHEIIHEE U 1 Pa3nuuate 1 onpenenaTs TUIBI KOp- Mukpockon
HHE U 3HAUYCHHE pactenuii. CTpoeHue BHYTPEHHEE CTpoe- HEBBIX CUCTEM Ha pUCYHKaX, Trepbap- | uudpoBoi,
KOpPHSI — 30HBI KOPHSI: HHE KOPHS HBIX IK3EMITISIpaxX, HaTypaTbHbBIX MUKpOTIpena-
KOHYC HapacTaHusl, Bca- 00BeKTax. paTbl.JJeK-
ChIBaHWSI, IPOBEICHNUS, HassiBaTh yacTu KOpHSI. TPOHHBIE Ta-
nenenus, pocta. Poct VYcranaBnuBaTh B3aMMOCBSA3b CTpOE- OJINIIBI U IIJIa-
KOpH$, reoTponu3m. Bu- HYA U QYHKIUH yacTel KOpHSL. KaThl.
JIOU3MEHEHHS KOPHEH. OOBACHATH 0COOEHHOCTH POCTA KOP-
3Ha4YeHUE KOPHE B Hi1. [IpoBoauTh HAOMIONEHNS 32 W3-
MIpUPOJIE. MEHEHHSIMH B BEPXYILIEYHOH YacTu
KOPHS B IIEPUOJ] POCTA.
XapakTepu3oBaTh 3HAUYCHHE BUIOU3-
Jlabopamopras paboma MEHEHHBIX KOpHEW JUIs pACTCHUM.
Ne 2 [IpoBoauTh HaOMIONCHUSA U (UKCHPO-
«CrpoeHue KopHsi mpo- BaTh MX PE3yJbTaThl BO BPEMS BBITIOJ-
POCTKa» HEHUS JTab0PaTOPHOI paOOTHI.
Cobmonats npaBunia paboThl B Kabu-
HeTe, 0OpaleHus ¢ 1ad0paTOPHBIM
00opynoBaHueM
VYmMenue pabotaTh ¢ 1a00paTOPHBIM
000py/I0BaHUEM, YBEITHIUTENEHBIMU
npubopamu.
Jlucr, ero crpoenue | JIUcT, €ero cTpoeHue U W3yunthb BHELIHEE U 1 OmnpenenaTs yacTu nucta Ha repbap- | Mukpockomn
Y 3Ha4YEHHE 3HauYEHHE BHYTPEHHEE CTPOECHHE HBIX 3K3EMIUIAPAX, PUCYHKAX. 1 (poBoOH,
BHemnee cTtpoeHue iu- | JUCTa. Pa3nuuare mpocThie M CIOXHBIE JIU- | MUKpOMperna-
cra. BHyTpeHHee ctpoe- cThsl. XapakTepu3oBaTb BHYTpeHHee | paTbl.BHyTpeH

Hue JaucTa. THUIBI KUIKO-
BaHUA JTUCTHCB.

CTpPOCHHUC JIUCTA, €TI0 YaCTH.

-HCC CTPOCHUC
JIUCTA.

vi150d '5 V)hOL
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[podonxeHue

No Tleneas yeranoska | Koa-o OcHOBHbIE BH/BI IeATEIBHOCTH Hcnoab3oBa
Tema Conep:ixanne 00y-yarouiuxcst Ha -HHUe
n/n ypoKka 4acoB
ypOKe/BHEYPOUHOM 3aHATHH odopyo-
BaHue
6 Ctpoenne u hyHKIUH VcTaHaBIMBaTh B3aUMOCBA3b CTPOE- | DIEKTPOHHBIE
ycThull. 3HaYEHUE JUCTa HUS ¥ QYHKLIKH JTHCTA. TaOULIBI U
IS pacTeHus: (pOTOCHH- XapakTepu30BaTh BUION3MEHECHHUS TUTaKaTHl.
Te3, HCTIAPEHHUE, ra3000- JIMCTHEB PACTCHUI
MmeH. Jlucromnaz, ero VYmeHue pabotaTh ¢ 1a00paTOPHBIM
pOJb B KU3HH PACTEHHS. 000py/I0BaHUEM, YBEIMIUTEIEHBIMU
Bunonsmenenus nu- puOOpaMHU.
CThEB
7 Crebens, ero ctpoe- | Ctebenb, ero ctpoeHne | M3yuuts BHeNHES 1 OnmceiBaTh BHENIHEE cTpoeHHe cTed- | Mukpockom
HHE 1 3HAYCHHE Y 3HAYCHUE crpoenue crebus. Tu- JIS1, IPUBOJIATH TIPUMEPBI PA3IMYHBIX | U(DPOBOH,
bl ctebneil. Bayrpen- THUTIOB CTEOIEH. MUKpOTIpeTna-
Jlabopamopnas paboma | Hee cTpoeHHE CTEOS. HasbiBaTh BHyTpeHHHE YacTh cTeOns | parsl. «Cre-
Me 4 «Bremnee crpoe- | OyHKIUM CTEOIS. pacTeHui 1 uX QyHKIUH. 0eJb 0HO-
HUE KOPHEBHINA, KIyO- | Bu-mousMeHeHus OnpenensTs BUIOM3MEHEHUS HaI- JOJIbHBIX U
Hsl, TyKOBUIIBI» cTe0Iist y HaJI3eMHBIX 3€MHBIX U [0JI3eMHbIX T00ETOB Ha JIBYJIOJIbHBIX
¥ MIO/I- 3€MHBIX pucyHkax, ¢ororpadusx, HaTypaib- | pacTCHUI»
no0OeroB. HBIX 00BEKTaX. DNEKTPOHHbIE
M3ydarh 1 ONMUCHIBATD CTPOCHHUE MOA- | TaONHIBI U
3eMHBIX I00EroB, OTMEUATh UX pa3- | IIaKaThl.
JNYHSL.
DukcupoBaTh pe3yabTaThl HCCIEO-
Banuii. CobntoaTh mpaBuia paboThl
B KabuHeTe, oOparieHus ¢ Jadbopa-
TOPHBIM 000PYIOBAaHUEM
3. OcHOBHbBIE MPOLECCHI JKU3HEAeSATENLHOCTH pacTenuii (6 )
8 | MunepanbHoe nuTa- | MuHepanbHOE MUTaHUEe VcraHaBnMBaTh B3au- 1 OOBACHATH PO KOPHEBBIX BO- [udposas
HHE pacTeHUI u pacTeHHi U 3HAYCHNE MOCBSI3b IOYBEHHOTO JIOCKOB B MEXaHH3Me TIOYBEHHOTO nabopaTopust

3Ha4YCHUC BOIBI

BOJBI

Bona KakK
HEOOXOIMMOEe yCIIOBHE
MUHEPAIBLHOTO

(MOYBEHHOT'0) MUTAHUSL.

NUTAHUS PACTEHUM U
YCIIOBHI BHEILIHEN
CpEIbl.

INUTaHus:A.
OO00CHOBBIBAThH POJIb HOYBCHHOT'O N~
TaHHUsA B X)KU3HU paCTeHHﬁ.

0 9KOJIOTUH
(TaTYMK BIIAX-
HOCTH, OCBe-
LIEHHOCTH)

suiowroung
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[podonxeHue

No Ilenenan yeranoska | Koa-go OcHoBHbIE BHIBI 1eATEIbHOCTH Hcnoan3oBa
Tema Conep:ixanne 00y-yaouiuxcst Ha -HHUe
n/n ypoOKa 4acoB
YPOKe/BHEYPOUHOM 3aHATHH o0opyao-
BaHHe
HM3Bneuenne pacTeHneM CpaBHUBATh U pa3iInyaTh COCTAB U
U3 MOYBBI PACTBOPEHHBIX 3HaUEHUE OPTAaHUYECKHX U MUHE-
B BOJI€ MUHEPAJIbHBIX panbHBIX YA0OpEHUH ISl pacTeHUH.
coneid. OyHKIMS KOpHE- Hcnonb3oBaTh MHPOpPMAIMOHHbIE
BBIX BOJIOCKOB. [Tepeme- pecypchl Uisl TOATOTOBKU MPE3eHTa-
II€HNE BOJIbI K MHUHE- IIUU [IPOEKTa O MPUCTIOCOOIEHHOCTH
paJIbHBIX BEIIECTB 110 K BOJIE pACTEHHI Pa3HBIX HKOJIOTHYE-
pacTeHnro. 3HaYeHue CKHX IPYIII
MUHEPAIbHOTO (TIOYBEH-
HOTO) TTUTaHUS. THTIBI
yIoOpeHHid ¥ UX POJIb B
AKHU3HU PacTECHUs. KO-
JIOTMYECKUE TPYIIIBI pac-
TEHUM 110 OTHOLICHHIO K
BOJIE
9 Boznymnoe Bozayminoe XapakTepu3oBaTh 1 [TpuBoauTs mpumepsl oprannzmoB — | Lludposas
NUTa-HUE NUTaHUEPACTEHUN yCI0BUs, HEOOX0H- aBTOTPO(hOB U reTepoTpodoB, Haxo- | sabopaTopus
pacTeHuii — — (hoTocuHTE3 MbI€ 17151 BO3YLLIHOTO JIUTh PA3JINYMSA B UX TUTAHHU. II0 9KOJIOTHUH
¢dorocunTe3 VYcnoBust 00pa3oBaHus | MUTaHUS PACTCHUH. OOGOCHOBBIBATH KOCMUYECKYIO POJIb | (HATUHK yrJie-
opraHudeckux BemecTB | OOBACHATH pOIib 3en€HbIX pacTeHuid. Mcrnonbp3oBath KHUCJIOTO ra3a
B pacTeHUH. 3enEHbIe 3€JEHBIX JIUCTHEB B MH(POPMALIMOHHBIE PECYPCHI LIS 1 KHCIIOPO/a)
pacteHus — aBToTpodsl. | poTOCHHTE3E. HOJITOTOBKH COOOIIEHUS O POJIH
[erepotpodsl Kak mo- (oTocuHTe3a Ha HalIeH MUTaHeTe
TpeOUTEeNU rOTOBBIX Op- BoinonuaTe HaOMOAEHUA U U3MEpe-
TaHMYECKHUX BEIIECTB. HUS
3HaueHue pOTOCHHTE3A
B IPUPOJE
11 | Hdeixanue u ooMen | [lpixanue u oOMeH Be- XapakTepu3oBaTh 1 Bocnutanue 6epexxHoro [Mudposas
BEILECTB y PACTEHUH | LIECTB y PACTEHUIN CYILHOCTb IIpo1iecca OTHOILEHHUSK CBOEMY 3[J0POBBIO, nabopatopus

Ponb apIxaHus B )KU3HU

JBIXaHUS Y PACTEHHUIL.

IPUBUTHUC UH- TCPECA K U3YYCHHUTIO
npeamMceTa.

I10 3KOJIOTHH
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No Ileaeran yeranoska | Koa-go OcHoBHbBIE BU/BI 1eATEILHOCTH Hcnmoan3oBa
Tema Conep:ixanne 00y-yarouiuxcst Ha -HHUe
n/n ypoKka 4acoB
YPOKe/BHEYPOUHOM 3aHATHH o0opyno-
BaHHe
pactenuii. CpaBHUTENb- | YCTaHaBIUBATh B3au- BrimonnsaTe ombiT, HabmOIAaTH pe- (maTuyuk yrie-
Hasl XapaKTePUCTUKA MOCBSI3b ITPOLIECCOB 3yJbTaThl U JIeJaTh BBIBOJBI 110 pe- KUCJIOTO rasa
MPOIIECCOB JIBIXaHUS U JIbIXaHUsS ¥ OTOCHH- 3yJbTaTaM MCCIIEJOBAHUSA 1 KUCJIOpPO/Ia)
¢portocunTeza. OOMeH T€3a, MPOBOJUTH HX
BEILIECTB B OPraHu3Me CpaBHEHHE.
KaK BaKHEWIIWH ITPH- OnpenensaTe NOHATHE
3HaK ku3HU. B3anmo- «0OMEH BEIIECTBY.
CBA3b MPOILIECCOB JIbIXa- | XapaKTepH30BaTh 00-
HUA U POTOCHHTE3A MEH BEIECTB KaK
Ba)KHBIN NPU3HAK
KU3ZHU
4. MHuorooGpa3ue u pa3ButHe pacTuteabHoro mupa (10 u)

12 | Bomopocnu, nx O6mas xapakrepuct- | U3yuuts cTpoenue u 1 Boiiensate ¥ OnuchIBaTh CymECTBEH- | MUKpOCKOT
MHOT000pa3ue B ka. CTpoeHue, pa3MHO- | Pa3MHOKEHUE BOJIO- HbIE TPU3HAKKU BOJIOPOCIEH. nudpoBoi,
pupoie ’KEHHE BOJJOPOCTIEH. pocieit XapakTepu30BaTh TJIaBHbIC YEPTHI, MHKpOIperna-

Pa3noobpasue Boio- JNexalye B OCHOBE CUCTeMaTuku Bo- | pathl. (On-
pocieit. Otnensl: 3ené- JIOPOCIIEH. HOKJIETOYHAs
uble, Kpacusie, bypsie PacnoznaBaTh BOIOPOCIIN HA PUCYH- | BOJOPOCITD —
BOJIOPOCTH. 3HAUECHHE Kax, TepOapHbIX MaTepuaax. XJIAMUJOMO-
BOJIOpOCIIE B IPUPOJIE. CpaBHUBaTh BOJJOPOCIU C HA3EMHBI- | HAJA)

Hcnonw3oBaHue BOIO-
pOCJ'IGﬁ YCJIOBCKOM

MH PAaCTEHUSIMH M HAXOAUTb O0IIHe
MPU3HAKU.

OOBACHATH NPOLECCH PA3MHOKEHUS
y OJIHOKJIETOYHBIX U MHOTOKJIETOY-
HBIX BOJIOPOCIIEM.

Hcnonk3oBaTh MHGOPMAIMOHHbIE
pecypchl A1t HOArOTOBKH coo01ie-
HHS 0 3HAUYEHUHU BOJIOPOCTIEH B pH-
pOJI€ U KU3HU YeIIOBEKa

suiowroung

vV130d '5 VIhOL



o

SVIHBXJoT0D g

[podonxeHue

No T c Ilenesas yeranoska | Koa-o OcHoBHBbIE BH/bI 1eSITEIBHOCTH Hcnoab3oBa
w/n eMa OJIepiKaHue ypoxka 4ACOB 00y-yaouiuxcst Ha -HHUe
YpOKe/BHEYPOUHOM 3aHATHH o0opyao-
BaHHe
13 | Ornen MoxoBua- MoxoBuzHsIE, W3yuuts cTpoeHue n 1 CpaBHuBaTh Npe/ICTaBUTENEH pa3- Mukpockon
Hple. O0mas xapak- | XapakTep-Hble YepThl Pa3MHOKEHHE MXOB JIMYHBIX TPYIIT PacTeHHH OTaeNa, 1e- | MUPPOBOI,
TEPUCTHKA ¥ 3HAYe- | CTPOCHHSL. JTaTh BBIBOJIBL. MHKpOTIperna
HHE Kunaccer: [leuéHOuHMKY U Ha3zpiBaTh CylIecTBEHHBIE NTPU3HAKKA | -PaThl.
JlucroctebenbHbIe, HX MXOB. (Cdar-nym
OTJIMYHUTENBHBIC YEPTHI. PacnosHaBate mpencraButeneir Mo- | — Kile-
Pazmuoxenue (becro- XOBH/IHBIX Ha pUCYHKaX, | TOYHOE
JI0€ U M0JI0BOE) U pas- repOapHbIX MarepHanax, JKHUBBIX | CTPOEHHE)
BHUTHE MOXOBH/THBIX. 00BeKTax.
Mo-x0BuIHbIE KaK BhinenaTs npu3HaKu HNPUHAJIEKHO-
CIIOPO- BbIE PACTEHUSL. CTHU MOXOBHIHBIX K  BBICIIMM
3Ha4yeHue MXOB B IIpH- CIIOPO-BbIM PACTEHUSIM.
pOJie U KU3HHU YENOoBeKa. XapakTepu3oBaTh MPOLECCH Pa3-
MHOEHHUS U Pa3BUTHS MOXOBUIHBIX,
Jlabopamoprnas paboma UX 0COOCHHOCTH.
Ne 6 YcraHaBnuBaTh B3aMMOCBS3b CTPOE-
«/3y4yeHne BHEIIHEro HHUSI MXOB U MX BO3JEHCTBUS Ha
CTpOEHUs cpeny oOuTaHus.
MOXOBH/THBIX CpaBHUBaTh BHEIIHEE CTPOCHHE
pacTeHuiD 3e1€HOro Mxa (KyKYIIKUHA JIbHA) U
Oenoro mxa (charayma), oTMeyath
MX CXO/ICTBO U Pa3InuyHMs.
®ukcupoBaTh pe3ynbTaThl UCCIE0-
BAaHUM.
CobmronaTh npaBuia padoThl B Kabu-
HeTe, oOpaleHus ¢ 1abopaToOpHbIM
000pyI0BaHNEM
14 | Orpen l'onocemen- | OOmas xapakrepuctuka | M3y4uThb obmryto xa- 1 BoisBaaTe obume yeptsl crpoenus u | PabGota ¢ rep-

Hble. O0mas xapax-
TEPUCTHKA M 3HaYe-
HUE

rojioceMeHHbIX. Pacce-
JICHHE TOJIOCEMEHHBIX
0 TOBEPXHOCTH 3eMIIH.
OO6pa3oBaHue ceMsH

PaKTEPUCTHKY rojoce-
MEHHBIX PacTeHUI

Pa3BUTHS CEMEHHBIX PACTEHHH.
OcBauBath npuémsl pabOTHI ¢ Ope-
nenuteneM pacteHuil. CpaBHUBATH
CTPOEHHUE CIIOPHI ¥ CEMEHH.

OapHbIM MaTe-
puagom
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No T c Ileaeran yeranoska | Koa-go OcHoBHbBIE BHABI 1eATEIbHOCTH Hcnmoan3oBa
w/n eMa OJIepiKaHue ypoxka 4ACOB 00y-yarouiuxcst Ha -HHUe
YPOKe/BHEYPOUHOM 3aHATHH o0opyno-
BaHHe
KaK CBHJIETEIBCTBO 00- XapakTepu30BaTh MPOLIECCHI pa3-
Jiee BBICOKOTO YPOBHS MHOKEHUSI U Pa3BUTHUSI TOJIOCEMEH-
Pa3BUTHS TOJIOCEMEH- HBIX.
HBIX 110 CPAaBHEHHIO CO [Iporuo3upoBath MocieACTBUS HEpa-
crnopoBeIMH. OcoOeHHO- [IMOHAJLHON JeSATEeNIbHOCTH 4eloBeKa
CTHU CTPOEHUS U Pa3Bu- TS 5KU3HU TOJIOCEMEHHBIX.
THA TIPEICTaBUTENEH Hcnons3oBath MHGOPMAIIMOHHBIE
KJjacca XBouHsle. ['oo- pecypesl Uil MOATOTOBKM TPE3eHTa-
CEMEHHBIE Ha TEPPUTO- MY TIPOEKTA O 3HAUYCHUH XBOMHBIX
puu Poccun. VX 3Haue- necoB Poccnn
HHUE B IPUPOJIE U KU3HU
YyeJloBeKa
15 | CewmeiictBa kmacca | OOmast xapaktepucti- | M3yunts o01Iyro 1 BrinenaTe ocHOBHBIE MpH3HAKK Kiac- | PaboTa ¢ rep-
JBynosibHbIE ka. CemeiictBa: Po3o- Xa-paKkTepUCTUKY ca J/IBy1oJbHBIE. OapHbIM Mare-
1BeTHbIe, MOTBUIbKOBBIE, | Ce- MEHCTB Kiacca OnuceiBaTh OTIMYUTENBHBIE TIPU3HA- | PHATIOM
Kpecrousernsie, JIBy-T1OJIbHBIE. KM CEMEICTB KJ1acca.
[Tacnénosrie, CriosxHO- Pacrnio3naBath npeacTaBUTENe ce-
1BeTHble. OTIMYUTENb- MEWCTB Ha PUCYHKAaX, repOapHbIX Ma-
HbIE IPU3HAKU Ce- TepHaax, HaTypalbHbIX 00BEKTAX.
MEWCTB. 3HaYeHHE B [IpumMeHaTh puéMbI paboThI € OTIpe-
HPUPOJIE U JKU3HU Yeno- JIeTUTENIeM PaCTeHUH.
Beka. CenbCKoX03stid- Hcnonb3oBath HHPOPMALIMOHHBIE
CTBEHHbIE KYJIbTYPHI pecypchl JUisl IOATOTOBKH TIpe3eHTa-
LIMU TIPOEKTa O POJIUM PACTEHUH Kitac-
ca JIBy/l0NbHBIE B IPUPOAE U KU3HU
4eJI0BeKa
16 | CemeiictBa knacca | O6mias xapakrepuctuka. | M3yuuts o0yro xa- 1 Beigensars npusHaku kinacca OnHo- Pa6ora ¢ rep-

OaHOIOJIBHBIE

CewmeticTBa: JInneinsle,
JlykoBeble, 3naku. Ot-
JIMYUTENbHbIC TTPU3HAKH.
3HaueHNe B IPUPOIE,

PaKTEPUCTHUKY Ce-
MelicTB Kitacca OaHo-
JIOJIbHEBIE.

JIOJILHBIE.

Onpenensats NpuU3HAKK ACNCHHS
kJ1accoB JIBynonbHble U OTHOAOIb-
HbIC Ha ceEMeHCTBa.

OapHbIM MaTe-
puagom

suiowroung
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n/n

Tema

Conepxanue

IeneBast ycTaHoBKa
YpOKa

Koa-Bo
JaCcoB

OcHOBHbIE BHBI JeATEIBHOCTH
00y-yaouiuxcst Ha
YPOKe/BHEYPOUHOM 3aHATHHU

Hcnonn3oBa
-HHe
o0opyo-
BaHHe

KU3HU dernoBeka. Vc-
KJIFOUUTEIbHAS POJIb
3JIaKOBBIX PACTEHUN

OrnuceiBaTh XapaKTepHbIE YEPTHI Ce-
MelcTB Ki1acca OHOONIBHBIE.
[TpumensTs npuémbl paboThI ¢ OMpe-
JIEITUTENIEM PACTEHHI.

[IpuBoUTE TPHIMEPEI
OXpaHsAEMBIXBH/IOB.

Hcnonb3oBath HHPOPMALIMOHHBIE
pecypchl JUisl HOATOTOBKU Tpe3eHTa-
IIUU [IPOEKTA O MPAKTUIECKOM HC-
TI0JIb30BAHUU PACTEHUN CEMENCTBA
OnHOMOIBHBIE, O 3HAYEHUH 3]1aKOB
JUIS1 )KUBBIX OPTaHU3MOB

Yactp 1. O6mue cBeieHus 0 MUpE )KUBOTHBIXYacTh

TemaTHyeckoe MIAHMPOBAHHE MaTepHala B 7 Kiacce
«BHOJIOTUS . PASHOOBPA3HUE OPI'TAHU3MOB: KUBOTHbBIE»

2. CTpoeHue Teja JKUBOTHBIX
Yacts 3. [Tommapcrso [Ipocreiimue, unn OmHokaerounsieYacTs 4
[ToamapcTBo MHOTOKIETOUHBIE
Yacte 5 Tunsi [Inockue yepsu, Kpyrisie yepsu, Konbuarsie yeppulacts 6
Tun Monmocku
Yacte 7. Tun Ynenucronorue
Yacts 8. Tun Xopaossle. becuepennbie. Hanknace PeiosiYacts 9.
Kunacc 3emuoBoHbIE, NIt AM(uONM
Yacts 10. Knace [Ipecmbikaromuecs, unu PentununYacts 11.
Knacc Iturpst

Yacte 12. Knacc Mnekonuraromue, uiu 3sepuyactsb

13. Pa3ButHe XKMBOTHOTO MUpa Ha 3emie
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OcHoBHbBIE BHABI ESTEIbHOCTH

No Tema Copep:xanue Ileaesas ycranoska | Koa-Bo Hcmoib30Ba
n/n ypoka 4acoB 0by-saomuxed Ha _HHe
YPOKe/BHEYPOUHOM 3aHATHHI
o0opyo-
BaHHe
2. CTpoeHue Tesia KMBOTHBIX (2 1)
1 Kirerka Knerka BbIBUTE CXOACTBO 1 1 CpaBHUBaTh KJIETKH XUBOTHBIX U pac- | Mukpockon
Hayka nuronorus. pasiauuue B CTPOCHUU TEHHM. 1 (poBoH,
CrpoeHue )KUBOTHON ’KUBOTHOU W pacTu- Ha3pIBaTh KIETOUHBIE CTPYKTYpPBI KH- | MUKPOIIpENa
KJIETKH: pa3Mepbl U op- | TeIbHOM KIETOK BOTHOM KJIETKH. -paTsl.
MBI, KJIETOYHBIE CTPYKTY- JlenaTb BBIBOJIbI O IPUYKMHAX pa3-
PbI, UX POJIb B KHU3HE/IE- JMYUS ¥ CXOJICTBA KUBOTHOM U pac-
SATEIBHOCTH KIIETKH. TUTEJILHOM KIIETOK.
CxonctBo " VYcTaHaBIMBaTh B3aUMOCBSA3b CTPOE-
pasnuuus  CTPOCHHUA HUsl )KUBOTHOM KJIETKH C TUIIOM IHTa-
’KUBOTHON " HUS
PaCTHUTETLHON KIIETOK YMmenue paboTats ¢ 1abopaToOpHBIM
000pyI0BaHUEM, YBEIUUUTEIbHBIMU
pUOOpaMH.
2 | Txauu, opranbl ¥ cu- | TkaHu, opranbl ¥ cucre- | M3yduuTh TKaHu: snute- 1 HasbiBatb TUIIBI TKaHEH KUBOTHBIX. Muxkpockon
CTEMBI OpPraHOB MBI OPT'aHOB JNMAJIbHBIE, COCAUHY- VYcraHaBIMBaTh B3aUMOCBA3b CTpoe- | LUGPPOBOH,
Tkanu: snuTeNManbHbIE, | TEIbHBIE, MBILICYHBIE, HUS TKaHEeH ¢ uX QYHKUUSIMHU. MHKpoIpena
COEIMHUTEIIBHBIE, Mbl- HEPBHBIE, UX Xapak- XapakTepu30BaTh OPraHbl U CUCTEMBI | -paThl

IICYHbIE, HEPBHbIE, X
XapaKTepHbIE MPU3HAKH.
OpraHbl U CHCTEMBI Op-
raHOB, 0COOCHHOCTH
CTpOEHHUS U PYHKLIHHA.
Tumbl CUMMETPHUH JKHBOT-
HOTO, UX CBS3b C 00-
pa3oM KU3HHU.

TCPHLIC IIPU3HAKH.

OpPraHoOB )KMBOTHBIX.

HpI/IBOI[I/ITB IIPpUMEPLI B3AUMOCBA3U
CUCTEM OPraHOB B OpTaHU3ME.
Bricka3biBaTh MPEANOJI0KCHUA O 110~
CJIICACTBUAX HAPYLICHUA B3aUMOCBSI-
3U OpPraHOB U CUCTEM OPTaHOB IS
opraHusma.

OnuceIBaTh B3aUMOCBS3b o6pa3a
JKU3HU JKUBOTHOI'O U THIIA CUMMCTPHUA
TCIa.

suiowroung
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[podonxeHue

vi150d '5 V)hOL

Ne Tema Conepxanue IleneBas ycranoska | Kou-Bo OcHoBHbIe BUABI AeTENLHOCTH Mcmoab30Ba
n/n ypoka 4acoB 06y-4alomuxcs Ha —
YPOKe/BHEYPOUHOM 3aHATHH
o0opyo-
BaHHe P’
3. MMopuapcero IMpocreiinue, niu OaHokIeToUHbIe (4 U)
3 | Obmas xapakrepu- | Cpena oburanus, BHem- | JlaTh 00mIyIO XapakTe- 1 BbIBIIATH XapaKkTepHble NPU3HAKK Muxkpockon
CTHKA MOALAPCTBA Hee ctpoenue. Ctpoe- puctuky IIpocrei- noauapcTsa [Ipocreitmue, i On- nndpoBoi,
[Tpocrevimme. Tun | HUE U KU3HEEATENb- 1IMM, Ha npumepe Tu- HOKJIETOYHBbIE, Tuna CapKolOBbIE U MUKpOIperna
CapkoJioBble 1 HOCTb CapKOJOBBIX Ha na CapKOJI0KTyTH- KTYTUKOHOCIIBI. -parthl
KTY-TUKOHOCIIBL. npuMepe aMeéObI-Tpo- KOBBIE PacniosznaBate mpencraButeneil knmac- | (ameba)
Knace tes. PazHooOpasue cap- ca CapkoJJ0BbIe HA MUKpOIIpena-
CapkoioBbIe KOJIOBBIX parax, pucyHkax, pororpadusx.
VcTaHaBnMBaTh B3aUMOCBSI3b CTPOE-
HUs 1 QYHKIMIA OpraHu3Ma Ha Mpu-
Mepe aMEOBI-TTPOTesL.
OO0CHOBBIBATH POJIb IPOCTEHIITIX
BIKOCHCTEMAX
YMenue pabotath ¢ 1a00paTOPHBIM
000py/10BaHUEM, YBEITHIUTENLHBIMU
pUOOpaMHU.
4 | Tun CapkogoBble Cpena obutanus, ctpoe- | Ha mpumepe 3BrieHs 1 XapakTepu3zoBaTh cpey OOUTaHHs Muxkpockon
WKTYTUKOHOCIBL. | HHE U MEpeJBUKEHUE HAa | 3€JICHOM MOoKa3aTh KTYTHKOHOCIIEB. 1 (poBoOH,
Kiacc MpUMepe 3BIVICHBI 3€1€- | B3aUMOCBS3b CTpOE- VYcraHaBnuBaTh B3aUMOCBSI3b Xapak- | MUKpOIIpena
XKryTukoHoc-1161 HOW. XapaKkTep MUTaHUsA, | HUSA U XapakTepa Mu- Tepa MUTaHUS U YCIOBUIA Cpebl. -pathl.
€ro 3aBUCHUMOCTb OT TaHUs OT YCIOBUH OOGOCHOBBIBATD BBIBOJL 0 (3BrIIE-HA
yCJIOBHH cpelbl. JlpIxa- | OKpy’KaromeH cpepl. IPOMEXY- TOYHOM  TIOJIOKEHHH 3eJeHast)
HHUE, BBIIETICHNE U pa3- IBIVIEHBI 3€J1€- HOU. g
MHOxeHue. Coueranue [TpuBOMTH HOKa3aTeNbCTBA Oosee o)
MPU3HAKOB KUBOTHOTO U CIIOXKHOM OpraHu3aliy KOJIOHUAb- g
pacTeHust y 3BIIICHBI HBIX ()OPM KTy THKOBBIX. -
3enénoit. PaznooOpasue PackpsIBaTh poOJIb KTYTUKOHOCLEB B X
KT'YTUKOHOCLIEB HKOCUCTEMAX




SVIHBXdT0D g

Sy

[podonxeHue

OcHoOBHBIE BHABI J1CATCJIbHOCTH

Ne Tema Conepxanue Henesas ycranoska | Koa-so Mcnob3oBa
n/n ypoka 4acoB 06y-4aiomuxcs Ha —
YPOKe/BHEYPOUHOM 3aHATHH
o0opyo-
BaHHe
) Tun Uudyszopun Cpena oburanus, cTpoe- | YCTaHOBUThH XapakTep- 1 BBIABIATE XapakTepHbIE NPHU3HAKH Mukpockon
HHUE U NIepe/IBUKEHNE Ha | Hble IPU3HAKK THUIA tuna Ungysopun. 1 (poBoH,
npumepe uHdpy3opun-ty- | MHby30pun u noka- [IpuBomuTh TIPUMEPHI U XapakTepu- | MUKPOTpENa
(enbku. CBsI3b yCI0XKHE- | 3aTh YEPThl YCIOXKHE- 30BaTh 4€PThl YCIOKHEHHS OpraHu- | -paThl.
HUSI CTPOCHUS UHPY30pUH | HUSI B KIIETOUHOM 3a1 UHQY30puii I0 CpaBHEHUIO ¢ | (MHY-
C TIPOLIECCAMH X JKM3HE- | CTPOEHUHU. CapKOKT'yTUKOHOCIIAMH. 30pHsl)
nesrensHoCTH. Pa3noo0- Habnronats mpocreitimmx o
pasue uHdy3opuil. MHKPO-CKOTIOM.
dukcupoBaTh pe3ynbraThl HaOMIOIE-
Jlabopamopnas paboma HUU.
Ml 0060011aTh UX, AeJaTh BEIBOJBI.
«CTpoenue u mepensu- CoOmroaTh mpaBuiIa OBEICHUS B
JKeHue UHQY30pUH-TY- KabuHeTe, oOpamieHus ¢ 1adoparop-
(benbku» HBIM 000pYI0OBaHHEM
4. MoauapcTBo MHorokerounbie (2 )

6 Tun O6mas xapak- | OOmue 4epThl CTpoe- W3yuutsb cTpoeHue u 1 OnuceiBaTh OCHOBHBIE TIPU3HAKH Mukpockon
TepUCTHKA MHOTO- | HUS. ['Uapa — oAMHOY- | XKU3HEAEATEIbHOCTD nojauapcTsa MHOTOKJIETOYHBIE. 1 (poBOH,
KJIETOYHBIX XUBOT- | HbIM moum. Cpena o0u- | KUIIEYHOTIOIOCTHBI HasbiBath mpezcTaBuTeneil Tuma Ku- | MUKpOIIpena
HeIX. Tun Kuieyno- | tTaHus, BHEIIHEE U BHY- XHa IpumMepe [IEYHOMOJIOCTHBIX. -pathl. (BHY-
MIOJIOCTHBIE. TPEHHEE CTPOCHHE. TUZIPBL,BBIIEUTD Brigenars obmue uyepTbl CTPOSHHUS. TpEeHHEe
Crpoenue u xuzHe- | OCOOEHHOCTH JKU3HE/E- | OCHOBHBICUEPTHI OObsACHATH HA PUMEPE HATUYKE Jy- | CTPOCHHUE
JESITEILHOCTD ATEIBHOCTH, YPOBEHb YCIIOXKHEHUS YeBOI CUMMETPUH y KUIIEYHOTIO- THIPBI)

OpraHu3alliy B CpaBHE- | OpraHU3allUu 110 JIOCTHBIX.
HHU C IPOCTEUILIUMU CPaBHEHHIO C TpO- XapakTepu3oBaTh MpU3HAKH Ooee
CTEHILNMH. CJIO’KHOM OpraHu3aliy B CPABHEHUU
C IPOCTEUILINMU
5. Tunsi [lnockue yepsu, Kpyrasie uepsu, Koabuatsie uepsu (5 u)

7 Tun Konpuateie ue- | Mecta oOuranusi, ctpoe- | M3yuutsb 1 HasbiBath uepthl Oonee Beicokoi op- | Lludposoii

pBu. OOmmas HHUE U KU3HEJEATENb- 0COOEHHOCTH TaHU3aL1U KOJbYAThIX YEpBeHl 110 MHUKPOCKOI

HOCTb

YCIIOKHEHUS

CPaBHEHUIO C KPYIIIBIMHU.

suiowroung

vV130d '5 VIhOL



9%

SVIHBXJoT0D g

[podonxeHue

OcHoBHbBIE BHABI ESTEIbHOCTH

No Tema Copep:xanue Ileaesas ycranoska | Koa-Bo A Hcmoib30Ba
n/n YPOKa 4acoB y -HHe
YPOKe/BHEYPOUHOM 3aHATHH
o0opyo-
BaHHe
XapaKTEePHCTUKA. CHCTEM BHYTPEHHHX Op- | B CTPOEHUM KOJIbYa- Pacnio3naBaTh mnpescTaBuTenei kiac- | abopaTtop-
Knacc TaHOB. YPOBHH OpPTaHU- | ThIX YepBe Kak 00- ca Ha puUCyHKax, ¢potorpadpusx. HOe 000py10-
MHororme- 3al[iH OPraHOB YyBCTB J1ee BBICOKOOPTaHU30- XapakTepu30BaTh 4epThI YCIOXKHE- BaHHe. DIIeK-

TUHKOBBIC YEPBU

CBOOOTHOKHUBYIITUX
KOJIbYATBIX YEepBeW U Ia-
Pa3UTHYECKHUX KPYTIBIX
yepBen

Jlabopamopnas paboma
Ne 2

«BnemHee cTpoeHne
J0KJIEBOTO YEPBS, €r0
HepeIBIKEHHUE, Pa3ipa-
KUMOCTB.

Jlabopamopnas paboma
Ne 3

(no ycmompenuto yuu-
menst)

«BHyTpeHHee cTpoeHne
JIOKJICBOTO YEPBS».

BAaHHOM IPYIIIHI 110
CPaBHEHUIO C INIOCKH-
MU U KPYTJIBIMH Yep-
BSIMU.

HUSL CTPOCHUSI CUCTEM BHYTPEHHHX
OpraHoB.

®opmynupoBaTh BbIBOJ 00 YpOBHE
CTPOEHMSI OPTAHOB UyBCTB

TPOHHBIE Tab-
JIUTIBT

6. Tun Mosntocku (4 4)

vi150d '5 V)hOL

suiouwoundg



[podonxeHue

Kiace Cpena oburanus, Baent- | M3yuursb Paznuuats u onpenensats aBy- [udposoii
JIByCTBOpYa-ThIe Hee CTPOCHHE Ha PHMe- | 0COOEHHOCTH CTBOPYATHIX MOJUTIOCKOB Ha PHUCYH- MHUKPOCKOTL,
MOJUTIOCKH pe 6e33y0ku. CTpoeHHe | CTPOCHUS Kiacca Kax, (pororpadusix, HaTypaIbHBIX nmaboparop-
1 QyHKUUM cucTeM BHY- | [IBycTBOpuaThlie MOI- 00BeKTax. Hoe o0opyno-
OOBSCHATH B3aMOCBA3b 00pa3a BaHue. Brmax-

TpeHHUX opraHoB. Oco-
OCHHOCTH Pa3MHOKEHUS
U pazsutys. Ponb B mpu-
pozie ¥ 3HaYEHUE /IS
YeJI0BeKa.

JIFOCKH

KHU3HU U 0COOEHHOCTEH CTPOEHUS
JIByCTBOPYATHIX MOJLIIOCKOB.
XapakTepu30BaTh YePThl IPHCIIOCO0-
JIEHHOCTHU MOJIIFOCKOB K cpejie 00u-
TaHUsl.

HbIE IIpernapa-
THI,
KOJUIEKIIHUH
PaKOBUH
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[podonxeHue

OcHoOBHBIE BHABI J1CATCJIbHOCTH

Ne Tema Conepxanue Henesas ycranoska | Koa-so Mcnob3oBa
u/n ypoKa YACOB o0y-vyaromuxcs Ha e
YPOKe/BHEYPOUHOM 3aHATHH
o0opyo-
BaHHe
Jlabopamopuas paboma @®opMynupoBaTh BBIBOJ O POJIH IBY- | MOJUTIOCKOB.
Ne 4 CTBOPYATHIX MOJUTIOCKOB B BOJHBIX | DIEKTPOHHbIE
«BHeminee ctpoenue pa- 9KOCHCTEMAX, B JKH3HU YEIIOBEKA. TaOIUIBI
KOBHUH TIPECHOBOJIHBIX VcTaHaBnMBaTh CXOACTBO U PasInyus
MOPCKUX MOJUTIOCKOB) B CTPOEHUH PAKOBUH MOJITIOCKOB.
Cobroath mpaBuia paboTH B Kabu-
HeTe, oOpalieHus ¢ 1a00paToOpHbIM
000py/T0BaHHEM
7. Tun Ynenucronorue (7 4)
9 Knacc Hacekombie | OOmias xapakTepuctu- | BbIIBUTH OCHOBHBIE 1 .BBISBIATE XapakTepHbIe MPU3HAKA ['epGapHbIii
Ka, 0COOCHHOCTH BHEII- | XapaKTepHbIE MpU3Ha- HACEKOMBIX, OTUCHIBATh UX TPH BbI- | MaTepual —
Hero cTpoeHus. PazHo- | KM HAaCEKOMBIX HOJIHEHUH J1TA00PaTOPHON pabOTHI. CTpOEHHE Ha-
o0pasue pOTOBbIX Opra- YcranaBnuBaTh B3aUMOCBSI3b BHY- CEKOMOT0

HOB. CTpoeHue u
(yHKILIMHU CHCTEM BHY-
TPEHHHUX OpraHoB. Pasz-
MHOKEHHE.

Jlabopamopnas paboma
Ne'5

«BHerHee ctpoenue Ha-
CEKOMOTO»

TPEHHET0 CTPOCHHS U MPOLIECCOB
KU3HECATEIBHOCTH HACCKOMBIX.
HaGmonath, GpuKcupoBath pe3ynbra-
Thl HAOJIIOJICHHUH, JIENAaTh BBIBOJIBI.
Cobmonats npaBusia paboThl B Kabu-
HeTe, 0OpaleHus ¢ J1ad0paTOPHBIM
00opynoBaHueM

suiowroung
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[podonxeHue

10

Tunsl pa3Butus Ha-
CEKOMBIX

Pa3BuTHe ¢ HETIOTHBIM
npeBpalieHueM. I pynmsl
HacekoMbIX. Pa3zBuTue ¢
MOJIHBIM TIPEBPALEHH-
em. ['pymnsl
HaCEeKOMBIX.PoIIb
Ka)JI0 CTaInn
Pa3BUTHS HACEKOMBIX

W3yuuts TUIIBI pa3BU-
THSI HACEKOMBIX

XapakTepu30BaTh THIIbI pa3BUTUS Ha-
CEKOMBIX.

OOBACHATH IPHHIMTIBI KacchpuKa-
LIUU HACEKOMBIX.

VYcTaHaBIMBaTh CUCTEMATHYECKYIO
HPHHA/IEKHOCTh HACEKOMBIX.
BbiaBnATh pasnuuus B pa3BUTUU Ha-
CEKOMBIX C TIOJIHBIM U HETIOJHBIM
IpEeBpaLIEHUEM

["'epOapHbrii

Matepuail —
THUIIBI pa3BU-

THS HACEKO-

MBIX
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[podonxeHue

OcHoBHbBIE BHABI ESTEIbHOCTH

No Tema Copep:xanue Ileaesas ycranoska | Koa-Bo A Hcmoib30Ba
n/n YPOKa 4acoB y -HHe
YPOKe/BHEYPOUHOM 3aHATHH
o0opyo-
BaHHe
8. Tun Xopnossie. becuepennnie . Hankmnace Puiobl (6 4)

11 | Haaxnacc Pwios1. Ocobennoctu N3zyuuts 1 XapakTepu3oBaTh 0COOCHHOCTH Brnaxxubie

OOmast xapakTepu- | BHELIIHETOCTPOEHHUS, 0COOEHHOCTH BHEIIHETO CTPOEHHUS PbIO B CBA3M CO | MpenapaThl
CTHKA, BHEITHEE CBSI3aHHBIE COOUTAHUEM | BHEIIHETO CTPOCHHS, cpenoi oOuTaHusI. «PEIOBI

CTpOEHHUE B BOJIE. CBsI3aHHbIE C 00HTa- OcBauBaTb puéMbl paboTHI ¢ OIpe-

Ctpoenue u pyHKIMU
KoHeyHocTel. Opransl
OOKOBO¥ IMHUH, OPTaHBI
CIIyXa, pABHOBECHSI.

Jlabopamopnas paboma
Ne 6

«Buemnee ctpoeHue u
OCOOEHHOCTH TIepE/IBU-
KCHUSI PHIOBD»

HHEM B BOJIE.

JIeTTUTEIIEM KUBOTHBIX.
BBISBIISTE 4epThI IPUCTIOCOOICHHO-
CTH BHYTPEHHETO CTPOCHHUS PBIO K
00OUTaHMIO B BOJIE.

HabmonaTh 1 OMICHIBATH BHEITHEE
CTpPOCHHE U 0COOCHHOCTH TePE/IBU-
KEHHUSI PbIO B XOJIC BBINOJIHEHHUS J1a-
06opaTopHO pabOTHI.

CoburoaTh mpaBuia MOBEICHUS B
KabuHeTe, oOpamieHus ¢ 1aboparop-
HBIM 000pyJIOBaHUEM

vi150d '5 V)hOL
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[podonxeHue

12

BHyTpenHnee ctpoe-
HUE pbIO

OmnopHo-ABUTATENbHAS
cucrema. Ckener Hemap-
HBIX U MAPHBIX [UIaBHU-
KOB. CKeJeT roJIOBBI,
ckenet xkabp. Ocoben-
HOCTU CTPOEHMS U (QyHK-
LI CUCTEM BHYTPEHHUX
opraHoB. UepTs! Oosiee
BBICOKOTO YPOBHS Opra-
HM3alUU pbIO MO CpaB-
HEHWIO C JAaHI[ETHUKOM.
Jlabopamopnas paboma
Ne'7

(no ycmompenuio yuu-
mes)

W3yuuts BHYTpeHHEE
CTPOEHHE PHIOBL.

VYcranaBnuBaTh B3aMMOCBSA3b CTpOE-
HUS OT/IEJIBHBIX YacTell ckenera phio
U UX QYHKIHH.

BbIBIIATH XapaKkTepHbIE YepThI
CTPOEHHUSI CHCTEM BHYTPEHHHX Opra-
HOB.

CpaBHMBaTh 0COOEHHOCTH CTPOECHUS
¥ QYHKIMI BHYTPEHHUX OPraHOB pPbIO
Y JIAaHIIETHUKA.

XapakTepu3oBaTh 4epThl YCIOXKHE-
HUS OpTaHU3alUH PbIO

Braxasie
npenaparst
«PpIOBIY.
Mo-gens —
CKe- IIeT
pbIOBI
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[podonxeHue

OcHoOBHBIE BHABI J1CATCJIbHOCTH

Ne Tema Conepxanue Henesas ycranoska | Koa-so Mcnob3oBa
n/n ypoka 4acoB 06y-4aiomuxcs Ha —
YPOKe/BHEYPOUHOM 3aHATHH
o0opyo-
BaHHe
«BHyTpeHHee cTpoeHne
PBIOBD)
9. Knacc 3emnoBonbie, uaun Ampuonn (4 v)

13 | Ctpoenue u nes- XapakTepHble 4epThI W3yunts 4epThl CTpOE- 1 VYcTaHaBnMBaTh B3aMMOCBS3b CTpoe- | Bnaknsle
TENBHOCTb BHYTPEH- | CTPOEHHS CHCTEM BHY- | HHUSI CHCTEM BHYTpEH- HHSI OPTaHOB U CHCTEM OPTaHOB C UX | MpenapaThl
HHMX OpPIaHOB 3€MHO- | TPEHHUX OPraHOB 3€M- | HUX OPTaHOB 3€MHO- (GyHKUMSAMU ¥ cpejoi 0OUTaHUS. «3eMHOBOJI-
BOJHBIX HOBO/IHBIX IO CpaBHe- BOJIHBIX I10 CpaBHe- CpaBHuBath, 000011aTh HHPOPMA- | HBIE»

HHIO C KOCTHBIMU HHIO C KOCTHBIMHU IUI0 O CTPOCHUH BHYTPEHHHX Opra-
pr106a-mu. CXo1cTBO pb1OaMu HOB am(uOmii 1 peIO, IeNaTh BHIBO-
CTPOCHUSIBHY TPEHHUX JTBL.
OpraHoOB 3€MHOBOJTHBIX Ormpenensats 4epThl Oosee BHICOKOI
U pbIO OpraHu3aluy 3eMHOBOIHBIX 110 CPaB-
HEHUIO C ppl0aMu
10. Knacc Ipecmbikaomuecs, uian Pentuaun (4 )

14 | Buytpennee ctpoe- | CXOACTBO U pa3nuuus W3yuutsb 4epThl cTpOE- 1 YcTanaBiauBaTh B3aUMOCBA3b CTpoe- | BraxHblie
HHE U )KU3Hees- CTPOCHUSI CHCTEM BHY- | HHS CHCTEM BHYTpEH- HUsI BHYTPEHHUX OPraHOB M CHUCTEM npenapaTsl
TENBHOCTb MPECMbI- | TPEHHUX OPTaHOB Mpe- | HUX OPraHOB MPECMBI- OpraHoB PeNTUINiL, UX QYHKIHUH U «[IpecmpblI-
KaIOIIUXCS CMBIKAIOIIUXCS ¥ 36MHO- | KAIOIUXCS MO CPaB- cpebl OOUTaHMS. KaIoIHecs»

BOJIHBIX. UepThl npu-
CIIOCOOJIEHHOCTH
MPECMBIKAIOIUXCS K
KH3HU Ha cyie. Paz-
MHOXXEHHE M Pa3BHUTHE.
3aBUCHMOCTB T'0OJIOBOT'O
’KU3HEHHOT'O ITUKJIA OT
TEMIIEPATYPHBIX YCIIO-
BUH

HCHUIO C
3CMHOBOJHBIMMU.

BoisBasaTh uepthl Gosiee BBICOKOH Op-
TaHW3alHH1 IPECMBIKAOLIHUXCS 110
CPaBHEHUIO C 36 MHOBOIHBIMH.
XapaxkTepu3oBaTh IPOLECCH pa3-
MHOKCHHS U Pa3BUTUA AETEHBILIEH Y
IIPECMBIKAIOIIUXCS.

Hcnonp3oBath HHGOpMAIMOHHBIE
pecypchl Ui TIOATOTOBKH NPE3EHTa-
IIMU TIPOEKTA O FO0BOM KH3HEHHOM
[IUKJIe PENTUIINA, 3a00Te O
IIOTOMCTBE

suiowroung
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[podonxeHue
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Ne Tema Conepxanue IleneBas ycranoska | Kou-Bo OcHoBHbIe BUABI AeTENLHOCTH Mcmoab30Ba
n/n ypoka 4acoB 06y-4alomuxcs Ha —
YpOKe/BHEYPOUHOM 3aHATHH
o0opyo-
BaHHe P’
11. Knace Muupi (9 u)
15 | O6mas xapakrepu- | B3aumocBs3p BHemHero | M3yuuTth B3aUMOCBSI3b 1 Xapaxrepu3oBaTb 0COOEHHOCTU Yyueno [Itu-
CTHKa KJIacca. CTPOCHHMS U MPUCTIOCO0- | BHEITHETO CTPOSHHS U BHEIITHETO CTPOCHUS TITHUIl B CBSA3H C 1pl, [lephs
BHemHee cTpoeHre | JIEHHOCTH NTHII K TIONETY. | TPUCHIOCOOIEHHOCTH VX TIPUCIIOCOOJIEHHOCTBIO K TIONETY. | TITHIIBI, MA-
TITHII Tune! nepbeB 1 UX GYHK- | ITHUIL K TOJNETY OOBACHATH CTpOeHHE W GYHKIHMH Te- | Kpolpernapa-
mu. YepThl CXOICTBA U PBEBOTO MOKPOBA TEJNA IITHIL. ThI «Ilepbst
Pa3IMIs TOKPOBOB VcTaHaBIMBaTh YEPTHI CXO/ICTBA U TITHIDY
OTHUI ¥ PENTUIUH. pa3nuyus MOKPOBOB MTHUL U PENTH-
JUH.
Jlabopamopnas paboma W3y4aTh 1 onmuchIBaTh 0COOEHHOCTH
Ne8 BHEILIHETO CTPOEHUS ITUIL B XO/I€ BbI-
«BHemHee crpoenue HOJIHEHUS Ta00PaTOPHON PabOTHI.
nruipl. CtpoeHue me- Cobmonats npaBuiia paboThl B Kabu-
pBEBY HeTe, oOpalieHus ¢ 1a00paTopHbIM
000py/TOBaHHEM
16 | OnopHo-nBuratens- | M3MeHeHUs cTpoeHUs N3yuutsb 1 VYcraHaBIMBaTh B3aMMOCBSA3b BHELI- Ckener roimy-
Hasl CHCTeMa MTHUIL CKelNeTa MTUIl B CBA3M C | 0COOCHHOCTHCKENeTa HEro CTPOEHHUS U CTPOCHUS CKelleTa B | Os
MPUCTIOCOONCHHOCTBIO K | MTHUILIBI, CBSI- 3aHHBIE C CBSI3H C MPUCTIOCOOICHHOCTBIO K
noséry. OcobeHHOCTH TOJIETOM. MOJIETY.
CTPOEHUSI MyCKYJIaTypbl XapakTepu3zoBaTh CTpoeHUe U (YHK-
u e€ Qpynkumnu. [Ipuaunsl LMY MBIIIEYHOH CHCTEMBI ITHII.
CpacTaHus OTAEIbHBIX M3yyatb ¥ OMMCHIBATh CTPOEHUE CKe-
KOCTeH cKesleTa NTHIL. JieTa NTULBI B MPOLECCE BBITONHEHUS oL
n1abopaTopHOi paboTHI. (o)
Jlabopamopnas paboma CobmonaTh npaBuia padoThl B Kabu- g
Ne 9 HeTe, oOpaleHus ¢ 1adopaTopHbIM -
«Crpoenue ckenera NnTu- o0opynoBaHuEM x
1BI»
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[podonxeHue

OcHoOBHBIE BHABI J1CATCJIbHOCTH

No Tema Copnep:xanue Ileaesas ycranoska | Koa-Bo S Mcmoab30Ba
n/n YPOKa 4acoB y -HHe
YPOKe/BHEYPOUHOM 3aHATHH
o0opyo-
BaHHe
12. Knacc Maekonutawmue, uiu 3sepu (10 v)
17 | Buytpennee ctpoe- | OcobenHoctu ctpoeHust | M3yuuts ckener u 1 OnuceiBaTh XapakTepHble 0coOeHHO- | BrakHbie
HHUE MIIEKOITUTAL0- ONIOPHO-BUI'aTEIbHOW | BHYTPEHHEE CTPOCHHE CTH CTpOEHUs ¥ (PYHKLUI O1op- TIpernaparhl
MIAX CHUCTEMBIL. Y POBEHb MJIEKOTIUTAFOIUX. HO-IBUTaTeNbHON CHCTeMBI, ucnonb- | «Kpomuk»,
Opra-Hu3aIyy HEPBHON 3ys IIPUMEPBI )KUBOTHBIX PA3HBIX CKeJIeT Mile-
CH- CTEMBI 110 cpen oOuTaHusl. KOITUTAIOIIET
CPaBHEHUIO C APYTHMU [IpoBoauTh HabMIOAEHNS U QUKCHUPO- | O

ITO3BOHOYHBI- MH.
XapakTepHbIe YepThI
CTPOCHHMS THUIICBAPH-
TEIILHOI CHCTEMBI KO-
TIBITHBIX U TPBI3YHOB.
Vcnoxaenne
cTpoeHus ¥ (DyHKIHIA
BHYTPEHHUXOPTaHOB.

Jlabopamopnas paboma
MNe10

«CrpoeHue ckenera
MJICKOTIUTAFOIIIAX )

BATh X PE3yJIbTATHl B XOJIC BBINOJHE-
HUS Ta00paTOPHOI pabOTHI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHHS CHCTEM BHYTPEHHHX Opra-
HOB MJICKOTIUTAIONINX MO CPABHEHUIO
C PENITHIIHSMHU.

ApryMeHTHpOBaTh BBIBOJIBI O TIPO-
IPECCHBHOM PA3BUTHH MIICKOMHUTAIO-
IIHX.

Cobmonats npaBusia paboThl B Kabu-
HeTe, 0OpaleHus ¢ 1ad0paTOPHBIM
00opynoBaHueM

Baenenue (2 4.)

TemaTnueckoe mianupoanune marepuana B 8 kiaacce «bMOJIOTUS . YEJOBEK»

Yacts 1. O0mmii 0630p opranuzma yenaoBekadacts 2.
OmnopHo-nBurarenbHas cucrema Yacts3. Kposb

KpOBOOOpalieHue
Yactp 4. J[pixanue
Yacts 5. [TumeBapenue

suiowroung
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Yacte 6. O0MeH BewwecTBYacTs 7.

Brinenenne
Yacts 8. Koxa

Yacts 9. DHnokpuHHas cucremadactsb

10. HepBnas cuctema

Yacte 11. Opransl uyBcTB. AHanm3aropsidacTs

12. TloBeieHUE U TICUXUKA

Yacte 13. UnauBHIyaTbHOE Pa3BHTHE OPTAHH3MA

[podonxeHue

opraHoB. MeTosibl u3yue-
HUSI )KMBBIX OPTaHM3MOB:
HaOIo/IeHNE, U3Mepe-
HHE, SKCTIEPUMEHT.

BHJaX U THU- IIOB
TKaHEH JejoBeKa

3BOHOYHBIX ) KUBOTHBIX.

Pazmuate Pa3HbIC BUABI U TUIIbI TKA-
Hel. OnuchiBaTh 0COOCHHOCTH TKa-
Hel Pa3HbIX TUIIOB.

No T c Tlenenan yeranoska | Koa-so OcHoBHbIE BH/IBI 1€ATEILHOCTH Hcnoan3oBa
u/n €eMa oaepiKaHue ypoka YACOB 00y-vyaluiuxcst Ha -HHe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHe
1. Opranusm yesoBeka . Qouuii 0630p (5 yacoB)

1 Knertka: crpoenue, Crpoenue oprannzma W3yuuts ctpoenue, 1 Ha3zbiBaTh OCHOBHBIE YaCTH KJIETKH. Mukpockon
XUMHUYECKUN YeJI0BeKa: KJIETKH, TKa- XUMHYECKHUI COCTaB OnuceiBaTh GYHKIIMH OPTAaHOHIOB. nudpoBoi,
COCTaBH HH, OpTaHbl, CHCTEMBI KJIETKHU TaK e Mpo- OObACHATH MOHATHE «(HEPMEHTY. MHKpOIperna
KU3HECATENb- opraHoB. MeTozibl 3y4e- | LEeCCh JKU3HEACITENb- Paznuuats nporiecc pocta u rporece | -patsl, J1abo-
HOCTb HUSL KMBBIX OPraHU3MOB: | HOCTHU Pa3BUTHUSL paTopHoe

Ha0IIo/IeHNe, U3Mepe- OrnuckiBaTh mpoliece AeNeHus KIeTku. | 060pyaoBa-
HUe, SKcriepuMeHT. Jla- BoInonusTh 1ab0paTopHbIi ONMBIT, HA- | HUE
OoparopHas pabota No OrOIaTh MPOUCXOAIINE SBICHHUS,
1 «/letictBue depmeHTa (uKcHpoBaTh pe3yNbTaThl HAOMIO Ie-
Karajasbl Ha TIEPOKCH]L HUS, JIeNIaTh BBIBOJIBI.
BOJIOPOI» Cobmroath mpaBuia paboTH B Kabu-
HeTe, oOpalieHus ¢ 1a00paToOpHBIM
000pynoBaHEM

2 | Txanm Crpoenue opranuzma O600muTH U 1 OnpenensaTe NOHATHUS: «TKaHb», «CU- | MUKpOCKOM

YeJIOBEKa: KJIETKH, TKa- yTITyOUTh3HAHUS HAIIC», «HEUPOTIIHSD». U (poBOH,
HH, OPTaHbl, CUCTEMbI yUaluxcs 0 pa3HbIX Ha3zpiBaTh TUIBI M BU/bI TKAHEH MO- MUKpOTIpena

-paThl TKaHEH

vi150d '5 V)hOL
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No Ileaeran yeranoska | Koa-go OcHoBHbBIE BU/BI 1eATEILHOCTH Hcnmoan3oBa
Tema Conep:ixanne 00y-yarouiuxcst Ha -HHUe
n/n ypoKka 4acoB
YPOKe/BHEYPOUHOM 3aHATHH o0opyno-
BaHHe
JlaGoparopnas padorta CoOmroaTh npaBmiia o0OpalieHus ¢
Ne 2 «Knetku u TkaHn MUKPOCKOIIOM.
M0JT MUKPOCKOTIOMY CpaBHUBATH WILTIOCTPALIMU B y4eOHH-
K€ C HaTypaJbHBIMU 00bEKTaAMH.
BrimonusaTh HabMI0ICHNE C TOMOIIIBIO
MUKPOCKOIIA, OIMCHIBATL PE3YJIbTATHI.
Cobroath mpaBuia paboTH B Kabu-
HeTe, oOpalieHus ¢ 1a00paToOpHbIM
000pyT0BaHHEM
2. OnopHo-BHraTeNIbHAs cucTeMa. (8 4acoB)
3 Ckener. Ctpoenune, | Onopa u JBHKEHHE. W3yuuts cTpoenue, 1 HassiBaTh yacTu ckenera. Pabora ¢ my-
coctaB U coequHe- | OnopHO-IBUTATEIbHAS | COCTAaB M TUIIBI COE/U- OmnuceiBaTh QYHKIMHU CKeJeTa. aspkoM «Cke-
Hue Kocteil. Jlabo- | cucrema. MeTtonpl u3yde- | HEHUS KOCTEH OnwmchIBaTh CTPOCHHE TPYOUATHIX KO- | JIET YeloBe-
paropHas pabota No | HHS JKUBBIX OpPraHH3MOB! CTel U CTPOEHHE CYCTaBa. Ka» , nabopa-
3 «Crpoenue kocT- | HaONOAEHHE, U3Mepe- PackpbiBaTh 3HaueHHE HAJKOCTHUIIBI, | TOPHOE
HOH TKaHW» HHE, SKCIIEPUMEHT Xpsillia, CyCTaBHOM CyMKH, Iy04aToro | o6opyaoBa-
JlaboparopHnas pa- BEI[ECTBA, KOCTHOMO3TOBOH I0JI0- HHE IS TIPO-
oota Ne 4 «Cocras CTH, )XENTOTO KOCTHOT'O MO3Ta. BEJICHUS OIIbI-
KOCTEI» OOBACHATH 3HAUCHUE COCTABHBIX TOB.
KOMIIOHEHTOB KOCTHOM TKaHH. DNeKTpOHHbIE
Brinmonuate n1abopaTopHbIE OMBITHL, TaOMUILBI U
(buKCHPOBATS. TJTaKaThl
4 | Cxenert roioBsl u Ty- | CKeJeT roynoBbl ¥ TyJ10- | M3yuuThb cTpoeHue u 1 OnuceiBaTh c nomomipto | Pabora ¢ my-
JoBUIIA Buia. CKeneT KOHEYHO- | OCOOEHHOCTH CKeJeTa WUIIOCTpa- 1uH B ydebHuke | koM «Cke-
CTel. TOJIOBBI U TYJIOBUIIA crpoenue yepena. HazpiBath oT/ienbl | J€T yenoBe-
Crpoenue ckenera mos- TMI03BOHOYHUKA M YaCTH ITO3BOHKA. Ka»
COB KOHEUHOCTEH, BEpX- PackpbiBaTh 3HaueHHE yacTel Mo- DNeKTpOHHbIE
Hell U HIKHEN KOHEYHO- 3BOHKA. TaOMUIIBI U
cTen OOBACHSTH CBA3b MEXKTY CTPOCHHEM | TIJIaKaThl

¥ QYHKIMSAME TI03BOHOYHHUKA, TPY/-
HOH KJIETKHU

suiowroung
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[podonxeHue

vi150d '5 V)hOL

No T c Ilenenan yeranoska | Koa-go OcHoBHbIE BHIBI 1eATEIbHOCTH Hcnoan3oBa
w/n eMa OJIepiKaHue ypoxka 4ACOB 00y-yaouiuxcst Ha -HHUe
YPOKe/BHEYPOUHOM 3aHATHH o0opyao-
BaHHe
5 | Ckener KOHEUHO- Cxkernet KoOHEUHOCTEH W3yuuts crpoenue 1 HaspiBaTh wactu cBoOOHBIX KOHed- | PabGota c my- -
cTen Crpoenue ckenera 1mos- CKeJeTa MosICOB U HOCTEH U MOSICOB KOHEYHOCTEM. oM «Cke-
ILp COB KOHEUHOCTEH, BepX- | CBOOOIHBIX OnuceiBaTh C HOMOLIbIO | JIET YeJIoBe-
HEW U HWKHEH KOHEYHO- | KOHEYHO-CTEU WUTIOCTpa- 1M B y4eOHHKe Ka»
crei. «MccnenoBanne CTPOEHHE CKEIEeTa KOHEYHOCTEM. DNeKTpOHHbIE
CTPOEHUS TIJICYEBOTO IMO- PackpeiBaTh mpuunHy paznudus B TaOJUIIBI U
acay CTPOEHHH MOSICA HIKHUX KOHEUHO- TIJIaKaThl
CTe! y My>KYHH 1 )KECHIIUH.
BBISBASATE 0COOCHHOCTH CTPOEHUS
CKeJleTa KOHEYHOCTeH B X0/1e Halumo-
JICHHS HATYpaJIbHBIX 0OBEKTOB
6 [lepasg momonib Onopa u 1BUKEHHE. W3yuuths npuémsl nep- 1 Ompenensts MOHATHUS: «PaCTsKe- Pabora ¢ my-
IpH TpaBMax: pactsa- | OnopHO-ABUTATENbHAA | BOW MOMOIIHU B 3aBU- HHE», «BBIBUX), CIIEPETOMM. sxoM «Cke-
’KEHHU CBSI30K, BbI- | cucrema. [Ipopunaktika | CUMOCTH OT BUIA Ha3biBaTh MpU3HAKM pa3iIMyHBIX BU- | JIET YellOBe-
BUXaX CYCTaBOB, TpaBmatusMa. [lepBas TPaBMBI. JIOB TPAaBM CYCTAaBOB M KOCTEH. Ka»
nepesioMax KOcTe | MOMOILb PH TpaBMax OnuceiBaTh NPUEMBI IEPBON DIEKTPOHHbIE
OIIOPHO-/IBUTATEIILHOM IIOMOIIIMB 3aBUCUMOCTH OT BHJA TaOJULBI U
CUCTEMBI TPaBMBIL. IIJIaKaThI
Amnanm3upoBaTh 1 0000111aTh HHPOP-
Mall{Io O TPaBMax OMOPHO-BHUIA-
TEJBHOM CUCTEMBI U IIPUEMAX OKa3a-
HMS [IEpBOM MIOMOILU B XOJI€ pa3pa-
OOTKH U OCYIIECTBICHHUS TOJJOBOTO
npoekra «Kypcsl nepBoit momoru
JUTSI IIKOJIbHUKOBY

suiouwoundg
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MbInel

Ornopa 1 IBHXKEHME.
OnopHo-aBurarenbHas
cucrema. Metonpl uzyye-
HUSL JKUBBIX OPTaHH3MOB:
HaOMI0ICHNE, U3MEpe-
HHE, YKCTICPUMEHT.

PackpbITh CBA3b
(yHKIUK ¥ CTpOCHHH,
a TAKKE pasIuuui
MEXK]y [IaJKUMH U
CKEJIETHBIMM MBILIII[A-
MH YEJI0BEKA.

PackpsIBaTh CBSA3b (DYHKIIMHU U CTPOE-
HM Ha IPUMEPE pasInyui MExX 1y
TJIIaJKUMU U CKCJICTHBIMU MBIIIIAMHU,
MHUMHUYCCKUMHU U )KC€BATCJIIbHBIMHN
MBIIIIAaMH.

OnuceIBaTh € MOMOIIBIO WILTIOCTpPa-
Uil B yueOHUKE CTPOCHHE CKENETHOU
MBI BI.

Mukpockon
U ppOBOI,
MHKpoInperna
-paThl
MBILIECY-HOU
TKaHU.
DNeKTpOHHbIE
TaOJIUIBI
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No Tleneas yeranoska | Koa-o OcHoBHbIE BH/DI 1eSITEIbHOCTH Hcnoab3oBa
Tema Conep:ixanne 00y-yarouiuxcst Ha -HHUe
n/n ypoKka 4acoB
ypOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHe
[IpakTuueckas pabora: OnuchIBaTh yCIOBUS
«HW3yuyenue pacrnonoxe- HOPMaJIbHONPAOOThI CKENETHBIX
HUS MBIIIIT I'OJIOBBI MBIIIII.
HaspBaTh OCHOBHEIE TPYIIIIbI MBIIIL.
PackpsIBaTh IpUHIMI KPEIUIEHUSA
CKCJICTHBIX MBIIII] Pa3HBIX gacTeH Te-
na.
BEISIBISATE 0COOEHHOCTH pacmoioxke-
HUSI MUMHWYECKHUX U KE€BATCIbHBIX
MBIIIII B X0/I¢ HAOTIOICHUS HATY-
paTbHBIX 00BEKTOB
8 | PabGora MbImmIy Ornopa u aBrXeHue OOBACHUTD MEXaHU3M 1 OnpenenaTs MoHATUS «MblIIbl-aHTa- | Lludposas
OmnopHo-BuraTenbHas | pabOThI MBIIII ¥ IPH- TOHHUCTBD», «MBILIIbI-CHHEPTUCTBD. nabopaTtopus
cucreMa. MeTozibl u3yde- | YMHbI HACTYILIEHHUS OOBACHATH YCIOBUS 1o (usnoo-
HUS JKUBBIX OPraHM3MOB: | yromieHus. Cpas- ONTUMAJIbHONPAOOTHI MBIIIIII. TMH (ZaT4K
HabJroeHue, U3Mepe- HUTb IMHAMUYECKYIO U OnuceiBath 11Ba BUJA PaOOTHl MBIIIL. | CHIIOMED)
HHUE, SIKCTIEPUMEHT CTaTUYECKYIO0 paboTy OOBACHATH MPUYKMHBI HACTYIIJICHUS
MBIIIII. YTOMJICHUS MBILIL U CPABHUBATD JH-
HAMUYECKYI0 M CTaTHYECKYI0 paboTy
MBI [I0 3TOMY [PH3HAKY.
®opmympoBaTh MpaBUia THTHEHbI
(Gu3MUECKUX Harpy30K
3. KpoBb u kpoBoodpamenue (9 4acos)

9 | Buyrpennss cpega. | TpaHcropt BelecTs. N3yunts 1 Onpenensarb MOHATUSA: «TOMEOCTa3», | MHKPOCKOT
3HayeHue KpoBU U | BHyTpeHHsId cpelja op- | BHYTPEHHIO — Cpedy «(opMeHHBIE INEMEHTHI KPOBHY, U ppOBOH,
€e COCTaB raHnu3Ma, 3HaYeHHe eé OpraHuzma ye- «Ta3May, «aHTUTEH), «AHTHTENON. MHKpOIIpena

nocrosiHcTBa. KpoBeHoC- | 70BEKa, €€ CTpoeHHue, OOBACHATD CBA3b MEKIY TKAHEBOH -patbl

Has 1 TUMpaTruecKast
cuctemsl. Kposs. JIum-
(a. Mertozp! u3yueHus
KMBBIX OPTaHU3MOB: Ha-
OntofieHne, N3MEpEeHHE,

COCTaB U (YHKIMH.

KHUAKOCTBIO, TUMQOH U MIa3Moi
KpOBH B OpraHu3Me.

OmnucebiBaTh HYHKIMH KPOBU.
HaspbiBath (hyHKIMH SPUTPOLUTOB,
TPOMOOIUTOB, JTIEHKOIUTOB.

suiowroung
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[podonxeHue

No Ilenesas yeranoska | Koa-o OcHoBHBbIE BH/bI 1eSITEIBHOCTH Hcnoab3oBa
Tema Conep:ixanne 00y-yaouiuxcst Ha -HHUe
n/n ypoOKa 4acoB
YpOKe/BHEYPOUHOM 3aHATHH odopyo-
BaHHe
HKCTIEPUMEHT. OnuchBaTh BKIAJ PYCCKON HAyKH B
JlabopartopHnas paborta pa3BUTHE METUIIUHBI.
Ne 5 «CpaBHenue kpoBu OnuceiBaTh ¢ MOMOIIBIO HILTIOCTPA-
YeI0BeKa C KPOBBIO JIsi- Wi B y4eOHHKE TIpolecc CBEPTHIBA-
T'YIIKH HUS KPOBH ¥ (DarormTo3s.
BrimonnsTs maboparopHbie HabIrO-
JIEHHUS C TIOMOIIBIO MHKPOCKOTIA,
(MKCHpPOBATH pe3yNbTaThl HAOMIOIE-
HUH, eNaTh BBIBOJIBI.
Cobmroath mpaBuia paboTH B Kabu-
HeTe, oOpamieHus ¢ 1ad0paTOPHBIM
000pyTOBaHHEM

10 | [JIBwxenue kpoBu 1o | TpaHCHOpPT BeIecTs. N3yuuTh npuyuHbL 1 OnuceIBaTh C MOMOIIBIO Hudposas
cocyJam. KpoBenocHas u mumba- | IBHKEHHUS KPOBU MO WIUTIOCTpPA-TIUi B yUeOHHMKE naboparopust

THYECKas CUCTEMBI. CoCy/IaM. CTpOEHHUE Cep/lia UTPOLIECC no ¢uzuono-
Kpo-BsiHoe naBnenue u CEepJICUHbIX COKPAILCHUI. THH (JaTYuK
mysibe. Metozibl u3yye- CpaBHHBaTh BUJIbI KPOBEHOCHBIX 4CoO)

HUSL )KUBBIX OPraHM3MOB: CO-CYJIOB MEK/1y COOOH.

HaOIfo/IeHNe, U3Mepe- OmnuckiBaTh CTPOCHUE KPYTOB

HHE, SKCIIEPUMEHT. KPOBO-00paIieHHUs.

[Ipaktuueckas pabora [loHumate pasnuure B UCIOJIB30BA-
«Omnpenenenne UCC, HUM TPUJIAraTelbHOTO «apTepuab-

CKOPOCTH KPOBOTOKaY, HBIID) IPUMEHUTENBHO K BUAY KPOBH
«HccnenoBanue pe- U K cocyziaM

(IIeKTOPHOTO MPUTOKA

KPOBU K MBIIIIIAM, BKJIIO-

YUBIIUMCS B pabOTy»

11 | Perynsuus pabotsl | KpoBeHocHas u mumda- | M3yuuts padoty 1 PackpeiBath monsTHS: «TpeHupoBod- | Ludposas
Ceplla 1 COCY0B. | TUYECKAs CHCTEMBI. cepaua ot huzme- HBIH 3QPeKT», «DYHKIMOHATBHAS nabopatopus
[Ipenynpexnenue | Bpen TabakokypeHus. CKHX Harpy3okK u npo0ay, «IaBsIIas TOBI3KAY, no ¢uzuono-
3aboneBanuii cepi- | MeTosbl U3ydeHus BIIMSTHUS HETATHUBHBIX COKTYT». THH

112 ¥ COCY/IOB.

vi150d '5 V)hOL
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No T c Tleneas yeranoska | Koa-o OcHoBHbIE BH/DI 1eSITEIbHOCTH Hcnoab3oBa
w/n eMa OJIepiKaHue ypoxka 4ACOB 00y-yarouiuxcst Ha -HHUe
ypOKe/BHEYPOUHOM 3aHATHH o0opyno-
BaHHe
’KUBBIX OpPraHM3MOB: Ha- | (DaKTOpPOB OKpYXKaro- OOBACHATH BXXHOCTh CUCTEMATHYE- (aprepuais-
OrozieHne, M3MEpeHNe, IIe Cpepl. CKHX ()M3MYECKUX HArPY30K [T HOp- | HOTO JaBlie-
HKCTIEPUMEHT MaJbHOTO COCTOSTHHS CEP/IIIA. HUS)
[TpakTnyeckas pabora: Paznuuath mpu3HAKK pa3NIHYHBIX BH-
«JlokazarenbcTBO Bpena JIOB KPOBOTEUEHUI.
TabaKOKYpEHUS» Amnanm3upoBaTh 1 060011aTs HHPOP-
MaIHIO O TIOBPEKICHUSIX OPTaHOB
KPOBEHOCHOM CHUCTEMBI M IPUEMAX
OKa3aHWs TIEPBOM MOMOIIH B XOJIE
TPOIOIDKEHHS pabOTHI HaJl TOTOBBIM
npoekToM «Kypchl mepBoii moMoIu
JUISL IIKOJIbHUKOBY
112 | O6o0wwenne no re- | YkpemieHue 310poBbsi. | Bocruranue Gepex- 1 Pasnmuuats npusHaku pasmumusbix Bu- | Lludposas
Me 3 Bnusiane puzndeckux HOTO OTHOIICHUS K JIOB KPOBOTCUCHHIA. naboparopust
Brusnue pusnue- yIpaXKHEHUI Ha OpraHbl | CBOEMY 3/10POBBIO, OmnuceiBaTh ¢ MOMOIIBIO WITIOCTpa- | 1O (usuono-
CKMX yNpPaXHEHUH | U CUCTEMBI OPIaHOB. NPUBUTHE MHTEpEca K Ui B y4eOHUKE MEpbl OKa3aHUSA THH (JaTYuK
Ha ceplieuHo-cocy- | Me-Tozbl u3yueHus M3YUEHHIO MpeaMeTa. nepBoii momory B 3aBucumoctu ot | YCC u apte-
JUCTYIO CUCTEMY ’KUBBIX OPraHH3MOB: BHJIa KDOBOTEUCHHUS. PHAIBLHOTO
Ha0Jo/1e- HUE, BoimonHsTh onbIT — Opath PyHKIMO- | JTaBJICHUS)

U3MEpPEHHUE, IKCIIE-
pumenT. [IpakTideckas
pabora:
«DyHKIMOHAIBHAS cep-
JI€YHO-COCYTUCTas TIPO-
o6a»

HaIbHYIO0 TIpo0Yy; PUKCHPOBATH pe-
3yJbTAThL; IPOBOIUTH BHIYUCICHUS U
JIenaTh OLEHKY COCTOSIHUS cepila mo
pe3yJbTaTaM OIbITa.

CobmronaTh npaBuia padoThl B Kabu-
HeTe, oOpaleHus ¢ 1abopaToOpHbIM
000pynoBaHUEM.

AmnanuzupoBats U 000011aTh HHPOP-
MaIMIO O OBPEXKJICHUSIX OPTaHOB
KPOBEHOCHOM CUCTEMBI U IIPUEMaX
OKa3aHUs TepBOM MOMOIIH B X0JIe
HPOIOIKEHUS pabOTHI HaJl TOTOBBIM
npoektoM «Kypchl iepBoit momMoru
JUIS1 IIKOJIbHUKOBY

suiowroung
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[podonxeHue

No Ilenesas yeranoska | Koa-o OcHoBHBbIE BH/bI 1eSITEIBHOCTH Hcnoab3oBa
Tema Conep:ixanne 00y-yaouiuxcst Ha -HHUe
n/n ypoOKa 4acoB
YpOKe/BHEYPOUHOM 3aHATHH o0opyao-
BaHHe
4. JIpixatenbHas cuctema (5 4acoB)
13 | Crpoenue nerkux. Jlpixanue. JlpixatensHas | M3y4uts crpoeHue 1 OnuceiBaTh CTPOEHHE JETKUX YENO- [Mu¢posas
["a3000MeH B nerkux | cuctema. [a3000MeH B | JIETKHX U Beka. OOBSACHATH MPEUMYIIECTBA naboparopust
Y TKaHSX. JETKUX W TKaHAX. MeTo- | MeXaHu3M AITbBEOJIIPHOTO CTPOCHHMS JIETKHUX 10 | TIO AKOJIOTHH
JIBI M3YYEHHUS JKUBBIX Op- | Ta3000MEHa. CPaBHEHHIO CO CTPOCHHEM JIETKUX y | (IaTYHK OKH-
TaHU3MOB: HAa0JIO/ICHNE, TIpeICTaBUTENeH JIPYTHX KIACCOB TMO- | CH YTIIEpPOJa,
U3MEpEeHHne, IKCIIePH- 3BOHOYHBIX )KUBOTHBIX. KHCIIOPO/a,
MEHT. PackpbiBaTh posib TeMOTNIO0NHA B Ta- | BJIAXKHOCTH)
JIaboparopHas paboTta 3000MeHe.
No 6 «CocraB BiIpIXaeMo- BrimonHaTh 1a00paTOpHBINA OMBIT, Jie-
TO U BBIIBIXaEMOTO BO3- JaTh BBIBOJ MO PE3yJIbTaTaM OIIbITA.
TyXa» Cobmoath npaBmiIa padboThl B Kabu-
HeTe, 0OpalieHus ¢ 1ad0paTOPHBIM
000py10BaHHEM
14 | [pixatenbhbie aBu- | Jlpixanume. [pixatensHas | CpopmupoBath 3Ha- 1 OnuceiBath QyHKIUHM auadparMbl. Hudposas
HKEHUS cuctema. Bpex Tabako- | HUS 0 MEXaHU3ME JIbl- HasbiBath oprael, y4acTBYIONIUE B naboparopus
KypeHus. MeTosibl u3y- XaTeJbHBIX ABMKCHUH, HpOLECCE IBIXaHMUS. no ¢uzuono-
YeHUS KUBBIX OPTaHHU3- | Pa3BUBATH MOHATHE Brinmonuate 1abopaTopHblii ONMBIT HA | TUH (TATYHK
MOB: Ha0MO/ICHHE, 13- «ra3z000Men. TOTOBOH (MJIM M3TOTOBJIEHHOW CaMO- | 4acTOTHI Jbl-
MepeHHUE, IKCIIEPUMEHT. CTOSITENBHO) MOJIENH, HAOIOIaTh XaHUA)
JIaboparopnas pabota NPOUCXOAAIINE SBICHHS U OIHCHI-
Ne 7 «JlpixatenbHble BaTh MPOIECCHI BIOXA U BBIIOXA.
ABIKeHus» Perymsnus Cobmonats mpaBuna paboThl B KaOu-
JIBIXQHMUSL. HeTe, oOpateHus ¢ 1abopaToOpHbIM
000py0BaHEM
15 | bone3nu opranos l'uruena opraHoB fpixa- | [lo3HaKOMUTBCS € 1 PackpbiBaTh MOHATHE «KU3HEHHAs [Hudposas
JIBIXaHUS Hus. 3a00seBaHus Opra- | OCHOBHBIMHU E€MKOCTB JIETKHUX. nabopatopus
HOB JIBIXaHHS U UX BUIAMHU OOBACHATH CYTh OMACHOCTH 3a00J1€- | MO SKOJOTUH

npeaynpexaeHue. Nu-
(bexnnoHHbIC

3a00J1eBaHui opra-
HOB JIBIXaHWS, BbI-
SIBUTH Ty TH

BaHHUS TPUIIIOM, TYOEpKyJIE30M JIET-
KUX, PAKOM JIETKHX.

vi150d '5 V)hOL
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[podonxeHue

No Tleneas yeranoska | Koa-o OcHoBHbIE BH/DI 1eSITEIbHOCTH Hcnoab3oBa
Tema Conep:ixanne 00y-yarouiuxcst Ha -HHUe
n/n ypoKka 4acoB
ypOKe/BHEYPOUHOM 3aHATHH o0opyno-
BaHHe
3a00JI€BaHMS U MEPBI UX | 3apPAKCHHS U MEPBI HazpiBath (hakTopsl, ciocoOCTBY0- | (JaTYUK OKHU-
npodunakTuku. Bpen poUITaAKTHUKH. IIMe 3apAKEHUI0 TYOepKya€30M JIET- | CH yTJiepo/a)
TaOAKOKYpEHHSI. KHX. naboparopus
[Ipaktuyeckas padora: HasbiBaTh Mepbl, CHUKAOIINE BEpO- | MO (HU3HOIIO-
«Omnpenenenue 3arnsbl- ATHOCTb 3apa)keHHsl 00JIE3HAMH, UM (IaTYUK
JIEHHOCTH BO3/LyXa» TriepeiaBaeMbIMH 4epe3 BO3yX. YaCTOTHI JIbI-
PackpbiBath crioco0 UCMONB30BaHUS | XaHHS)
¢urooporpadun A THATHOCTUKU
TIATOTEHHBIX H3MEHEHUH B JIETKHX.
OOBACHATH BAXKHOCTH THTHUEHBI TTOME-
IIEHUH U NBIXaTeIbHON TMMHACTHKU
IS 37I0pOBBS YEIOBEKa.
[IpoBOIUTD OMBIT, PUKCHPOBATH pe-
3yJIbTAThl U JIENATh BBIBOJ 10 pe-
3yJIbTaTaM OIIbITA.
CoOmoath mpaBuia paboTH B Kabu-
HeTe, 0OpamieHus ¢ 1ad0paTOPHBIM
000py/TOBaHHEM
5. InmeBapuTeabHas cucrema. (7 4acoB)
16 | 3HaueHue MUK U [Turanue. [Tumesape- W3y4uts 3HaueHHE U 1 OmnpenensaTs MOHATHE «THUIIEBAPE- DNeKTpOHHbIE
e€ cocraB Hue. [InmeBapuTensHas | CTPOSHHE Pa3IUYHBIX Hue». OMUCHIBATH C TIOMOUIBIO UILTIO- | TaOMHIbI U
cuctema. MeTozipl u3yue- | OpraHoB MUIIEBape- CcTpaiuii B y4eOHUKE CTPOEHHUE TTH- ITaKaThl.
HUSL )KMBBIX OPTaHU3MOB: | HHSL. IIEBAPUTENHHOM CUCTEMBI. [udposas
HabJr0IeHe, U3Mepe- HasbiBath QyHKIMM pa3snuyuHBIX Opra- | JabopaTtopus
HHE, SKCTIEPUMEHT. HOB IUIIEBAPEHMUSI. 0 KOJIOTHH
[Ipaktudeckas padora: HasbiBath Mecta Bmajenus nuimieBa- | (matuuk pH)

«Omnpenenenne MecTo-
TIOJIOKEHUS CITFOHHBIX
KeEnes3»

PUTENBHBIX KEIE3 B MUILEBAPUTEND-
HBIU TPAKT.

BBINONMHATE OIBIT, CpaBHUBATH pe-
3yNMbTaThl HAOMIO/ICHUS C OMUCAHUEM
B yUeOHUKE

suiowroung
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[podonxeHue

No T c Ilenesas yeranoska | Koa-o OcHOBHbIE BHBI JeATEIBHOCTH Hcnoan3oBa
w/n eMa OJIepiKaHue ypoxka 4ACOB 00y-yaouiuxcst Ha -HHUe
YPOKe/BHEYPOUHOM 3aHATHH o0opyao-
BaHue
17 | IlumeBapenue B po- | ITuranwue. [Inmesape- PackpeiBath (QyHKIMN 1 PackpriBath GyHkimu cmonsl.Onu- Hudposas
TOBOH MOJIOCTH U B Hue. [InmeBapuTensHas | CIIOHBI U KETYJOYHO- ChIBATb CTPOEHHE KENMYJOUHOM CTeH- | jaboparopus
KEITysIKe cuctema. Metozipl u3yye- | ro coka Ajs mpouecca ku. Ha3pIBaTh aKTHBHBIE BENIECTRA, 10 9KOJIOTUH
HUS )KMBBIX OPTaHU3MOB: | ITHIIEBAPCHHUSL. JEHCTBYIOIINE HA TIHIIEBOH KOMOK (marumk pH)
HaOJfo/IeHNe, u3Mepe- BKEITyIKE, U UX QYHKIUH.
HHE, SKCTICPUMEHT. BrimonHATE 1a60paToOpHbIE OIBITHI,
JIaboparopHas paboTta HaOJII01aTh TPOUCXOISIIHE SBICHHS
Ne 8, 9 «JleiicTBue dep- ¥ JIeNIaTh BBIBOJI IO Pe3yJIbTaTaM Ha-
MEHTOB CIIFOHBI Ha Kpax- OJIFOIEHUH.
Mamy, «JlerictBue dep- Cobmroath mpaBuia paboTH B Kabu-
MEHTOB KTy IOYHOTO HeTe, oOpamieHus ¢ 1ad0paTOPHBIM
COKa Ha OeJKu 000pyTI0BaHHEM
6. O0meH BemecT M Hepruu . Buramunpi ( 3 yacoB)
18 | Hopwmsl nuranus PanyonaneHOE UTaHWe. | YCTaHOBUTH 3aBHCH- 1 Onpenensate NOHATHUS «OCHOBHOM Hudposas
Hop™sl 1 pexxum muta- | MOCTb MEXKIY TUIIOM o0MeH», «00IIui 00MEn. nabopaTopust
HUSL. JeATENbHOCTH Yelno- CpaBHUBaTh OpraHU3M B3pOCIOro U | 1o (uzuono-

Merto/pl U3yueHus K-
BBIX OPraHM3MOB: Ha-
OIoIeHHE, H3MEPEHHE.
[paktuyeckas padora:
«OnpeneneHue TpeHu-
POBaHHOCTH OpraHU3Ma
1o QYHKIMOHATBEHON
npo6e»

BEKa M HOPMaMH ITH-
TaHHUs, Yepe3 OCHOB-
HBIE [IOHATHUA:
«OCHOBHOM 00OMEHY,
«001IIui 00MEH.

peOEHKa 1o TTOKa3aTelsIM OCHOBHOTO
oOMeHa.

OOBACHATH 3aBUCHMOCTb MEXY TH-
TIOM JIESTENHOCTH YeloBEeKa M HOp-
MaMH MTUTaHHS.

[IpoBOUTH OLEEHHBAHHE TPEHUPO-
BaHHOCTH OpraHU3Ma C HOMOIIbIO
(GyHKIMOHANBHOM POOKI, PUKCHPO-
BaThb PE3YJIbTATHI U JIe1aTh BBIBO,
CpaBHMBAs SKCIIEPUMEHTAIbHbIE
JIaHHBIE C 9TATOHHBIMU

TUH (IaTYNK
YaCTOTHI JIbl-
xanwst, UCC,
apTepualbHO-
IO JIaBJICHHUS)

vi150d '5 V)hOL

suiouwoundg



SVIHBXdT0D g

19

[podonxeHue

No T c Ileaeran yeranoska | Koa-go OcHoBHbBIE BHABI 1eATEIbHOCTH Hcnmoan3oBa
w/n e€ma OJI€piKaHUE ypoxka 4ACOB o0y-vyaromuxcs Ha -HHe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHue
8. Koxa. (4 4acoB)

19 | Pomb xoxu B TepMo- | Poinb koxxu B TepMopery- | PackpsIBaTh poitb Ko- 1 Knaccuduimposats npudussI 3a60- [Mu¢posas
perynsauuu NAUUK. 3aKaaBaHKe. KU B TEPMOpETYJIsi- JI€BaHUN KOXKH. naboparopust
Oxkazanue nepBoil mo- | uuu. OnNKCHIBaTH Ha3spiBaTh Ipu3HaKu 03x0ra, 00Mopo- | 1o ¢usmono-

MOILY TIPY TETUIOBOM U | TIPUEMBI IEPBOH TI0- KEHHST KOXKH. THH IaTYHK
COJIHEYHOM Yyzapax MO NPU TEIIOBOM OnuceiBaTh MeEpBI, MPUMEHSEMbIE TEMITEpaTyphI

Y COJTHEYHOM yJIape.

HpH 0K0rax, 0OMOPOKEHUSX.
OnuceIBaTH CUMITOMBI
CTPUTYILETOUIIIAS, YECOTKH.
HazpiBath Mephl MpOQUIAKTHKA MH-
(EKIIMOHHBIX KOXKHBIX 3a00JICBaHUM.
OnpenensaTe MOHATHE «TEPMOPETYJIsi-
mst». OIMUCHIBAaTh CBOMCTBA KOXKH,
TO3BOJISIONINE € BBIMOMHATH (QyHK-
IMIO OpPraHa TEPMOPETYIIALHH.
PackpbiBaTh 3HaueHHE 3aKaTUBAHUS
JUISL OpraHu3Ma.

OnuceiBaTh BHUABI 3aKaIMBAIOIIUX
POLEAYD.

HasbiBaTh npu3HaKy TEMJIOBOTO yja-
pa, COJIHEYHOTO yAapa.

OmnuceiBaTh MPUEMBI IEPBOI TOMOIIH
IpH TEIUIOBOM yJape, COTHEYHOM
yaape.

AmnanuzupoBats U 000011aTh HHPOP-
MallMI0 O HApyIIEHUAX TEPMOPETYJIsI-
II1H, TOBPEKIACHUSAX KOKH U
npuéMax OKa3aHus NE€PBOM OMOLIH
B XOJI€ 3aBEPIICHUS PabOThI HAJ
npoektoM «Kypchl nepBoii nomouiu
JUTSI IKOJIbHUKOBY

¥ BIQXKHOCTH)

suiowroung
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29

SVIHBXJoT0D g

[podonxeHue

No T c Ilenesas yeranoska | Koa-o OcHoBHbIE BHIBI 1eATEIbHOCTH Hcnoan3oBa
w/n eMa OJIepiKaHue ypoxka 4ACOB 00y-yaouiuxcst Ha -HHUe
YPOKe/BHEYPOUHOM 3aHATHH o0opyao-
BaHHe
10. HepBHas cucrema (5 yacos)

20 | AsroHomHsIi oTzien | HeiiporymopanbHas pe- | M3yunth cTpoeHHe 1 1 HasbiBath ocobenHoctu padotsl aB- | Ludposas
HEPBHOW CUCTEMBI. | TYJALMSA IPOLECCOB 3HaUYeHHE AaBTOHOM- TOHOMHOT'O OTJieJla HEPBHOM cucTe- | JabopaTopus
HeviporymopanbHa | KH3HEAEATENBHOCTH Op- | HOM HEPBHOM CHUCTE- MBL. no ¢uzuono-
AperynsaLus raHu3ma MBI Paznuuats ¢ momorpo TUM JaTYUK

WUTIOCTPAILUUB y4eOHUKE apTepuabHO-
CUMIIATUYECKUii U mapa- T0 JIaBJEHUS
CUMITATHYECKUH TTOJIOT/IEIBI aBTO- (ynbca)

HOMHOTO OT/IeJTa HEPBHOMN CHCTEMBI
10 0COOEHHOCTSIM CTPOCHHSI.
Paznu4ath mapacuMmaTH4eCKui 1
CUMIIaTHYECKUI TOI0T/IENBI IO 0CO-
OEHHOCTSIM BIMSHUS HA BHYTPEHHHUE
OpraHsl.

OObACHATH HA IPUMEPE PeaKluK Ha
CTPECC COTTIACOBAHHOCTH PA0OTHI
*Kené3 BHYTPEHHEH CeKpeluu u oT/e-
JIOB HEPBHOM CHCTEMBI, pa3IHyne
MEX]ly HEpBHOW U TYMOPAaJbHOH pe-
TyJsUei o o0ieMy xapakrepy
BO3/JICHCTBUS Ha OPTaHU3M.
Brinonuate onbit, HabMOAATH TPOUC-
XO/ISIINE MPOLIECCH U CPABHUBATh
TIOJTyYeHHBIE PE3YJIBTATHI OMBITA C
OKHMIaeMBbIMHU (OTHCAHHBIMU B TEKCTE
y4eOHUKa)

vi150d '5 V)hOL
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TemaTtnueckoe IVITAHUPOBAaHHWE MaTEpUala B 9 kaacce

Yacts 1. O0mue 3aKOHOMEPHOCTH KU3HU
Yactp 2. 3aKOHOMEPHOCTH KU3HH HA KJIETOYHOM ypoBHE YacTs 3.
3aKOHOMEPHOCTH KU3HH HA OPraHU3MEHHOM YPOBHE

Yactp 4. 3aKOHOMEPHOCTHU MPOUCXOXKICHUS M pa3BUTHS XHU3HHU Ha 3emueHacTs 5.

3aKOHOMEPHOCTHU B3aUMOOTHOIIEHUI OPTaHU3MOB U CPEJIbl

«Oﬁume 3aKOHOMEPHOCTH KU3HI»

No T c Ienesas yeranoska | Koo OcHOBHbIE BHIBI AeATEIBHOCTH Hcnonb3oBa
w/n €eMa oaepiKaHue ypoka YACOB 00y-vyaluuxcst Ha -HHe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHue
1. 3aKOHOMEPHOCTH KH3HH HA KJIeTouHoM ypoBHe (10 )
1 Mmuoroo6pasue kie- | O6o0mmenue panee nzy- | U3yuntsb 1 OnpenensaTs OTIMYUTENBHBIE IPH3HA- | MUKPOCKOIT
TOK YEHHOTO MaTepHana. MHOroo0Opa-3ue KU KJIETOK IIPOKApPHOT U 3yKapPHOT. 1 (poBoH,
MHoroo6pasue TunoB KJIETOK 3YKapHOTH [IpuBoaUTH IPUMEPHI MHKpOnperna
KJIETOK: CBOOO/IHOXKHUBY- | BBISIBUTH OCOOEH- OPraHUu3MOBIIPOKAPHOT U -paTsbl.
mye u odpasyromme HOCTb HX CTPOCHUS JYKapHOT.

TKaHH, IPOKAPHOTHI, JY-
KapuoTsl. Ponb yuEHbIX B
U3YYEHUH KIIETKH.

Jlabopamop-nas pado-
ma Ne 1
«MHoroobpazue
KJIETOKDYKapHOT.
CpaBHeHue
PacTUTENBHBIX U KUBOT-
HBIX KIIETOK

Pa3HbIX APCTB

XapaKkTepu3oBaTh CYIIECTBCHHBIC
TIPU3HAKH KU3HEIEATEILHOCTH CBO-
OOHOXMBYIIEH KIETKH H KJICTKH,
BXOJISIIIICH B COCTAB TKaHU.
HazpiBath nMeHa Y4YEHBIX, TIONOKUB-
IIMX HAYaJI0 U3yYCHHUIO KIETKH.
CpaBHHUBATh CTPOCHHE PACTHTEIBHBIX
¥ JKMBOTHBIX KJIETOK.

dukcupoBaTh pe3ynabTaThl HAOMIOE-
HUI U 1eNaTh BHIBO/IBL.

CobmronaTh npaBuia padoThl B Kabu-
HeTe, oOpateHus ¢ 1abopaToOpHbIM
000pyI0BaHNEM

suiowroung
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[podonxeHue

No T c Ilenenan yeranoska | Koa-go OcHoBHbIE BHIBI 1eATEIbHOCTH Hcnoab3oBa
w/n eMa OJIepiKaHue ypoxka 4ACOB 00y-yaouiuxcst Ha -HHUe
YPOKe/BHEYPOUHOM 3aHATHH odopyno-
BaHHe
2 XUMHYECKHUEe O6o0mmenue panee m3y- | M3yuuTh XUMHUECKUI 1 Pa3nuuate 1 Ha3bIBaTh OCHOBHBIE Mukpockon
BEllle-CTBA B YEeHHOT0 MaTepHana. COCTaB y Pa3HbIX TH- HEOpPraHWYeCKHUe M OpraHnuyeckue Be- | HU(POBOH,
KJIETKE OcobeHHOCTH XMMHYEe- | OB KJIETOK. I1€CTBA KIETKH. nabopaTop-
CKOT'0 COCTaBa )KHBON OO0BsicHATD (QDYHKIIMU BOJIBI, MUHE- HOe 00opya0-
KJIETKH U €T0 CXOJICTBO Y paNbHBIX BEIIECTB, OEJKOB, YIJIEBO- BaHHUE M0 U3Yy-
Pa3HBIX TUIIOB KIETOK. 0B, IUTIUJIOB ¥ HYKJIEMHOBBIX KHUC- YEHUI0 XUMU-
Heoprannueckue u op- JI0T B KJIETKE. YECKOIo
raHM4ecKHe BEellecTBa CpaBHuBaTh XMMUYECKHI COCTaB KJe- | COCTaBa Kile-
kinetku. Conepixanue TOK )KUBBIX OPTaHU3MOB M T€Nl HEKU- | TOK
BOJIbl, MUHEPAIBHBIX CO- BOY IIPUPOJIBL, AENATh BEIBOJBI
JieH, YTJI1eBOI0B, JIUIIH-
JI0B, OEJIKOB B KJICTKE U
opranusme. Mx
(byHKIUKB
JKU3HEEATEIbHOCTH
KJIICTKH
3 | CrpoeHue KIeTKH CTpyKTypHBIE YaCTH W3yuuts GyHKUMH Op- 1 PaznuyaTte OCHOBHBIE YaCTH KJIETKH. [Tudposoii
KJIETKU: MeMOpaHa, si1- TaHOMJIOB KJIETOK, BBI- HazbiBaTh 1 OOBSCHATH CYIIECTBEH- MHKPOCKOI
PO, LUTOILIa3Ma C Opra- | SBUTb UX OTINYMTENIb- HBIE NIPU3HAKK BCEX YaCTEH KIIETKHU. UTOTOBbIE
HOWJaMH U BKIIIOUEHUS- | HbIe OCOOCHHOCTH. CpaBHUBaTH 0COOEHHOCTHU KIIETOK MU-
Mu. OpraHouzbl KIETKH PACTEHUH 1 JKUBOTHBIX Kpornpenapa-
U MX (pyHKIMH Bbinenats n Ha3bIBaTh CYIIECTBEH- TBI

MemOpaHHbIe U HEMEM-
OpaHHBIE OPTaHOM/IbI,
OTJIMYHUTENbHbIE OCOOCH-
HOCTHU UX CTPOEHHUS U

GbyHKIIIN

HbIE TIPU3HAKK CTPOEHHS OPraHOM-
JIOB.

PaznnyaTe opraHouzbl KIETKU Ha pu-
CyHKE yueOHUKa.

OOBACHATH (YHKIUM OT/ENBHBIX Op-
TaHOMJIOB B )KH3HEAEATENBHOCTH
PacTUTENBHON U JKMBOTHOM KJIETOK

vi150d '5 V)hOL
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[podonxeHue

No Tena Conepmante Ileaeran yeranoska | Koa-go OCHOB};]&I(‘: BH/IbI 1€ATEeJbHOCTH I/Icnfmwona
o/ ypoka 4ACOB y-4alomuxcsl Ha HHe
YPOKe/BHEYPOUHOM 3aHATHH o0opyno-
BaHHe
4 PasmHOoxenue kietr- | Pa3MHOKEHUE KIETKU W3yuuth KU3HEHHDIH 1 XapakTepu3oBaTh 3HAUCHUE pa3- Hudposoit
KU 1 €€ KM3HEHHBIN | MyTEM JeneHus — 00- IIUKJI COMaTHIECKON MHOKEHHS KJIETKH. MHUKPOCKOTT
LUK 111€€ CBOMCTBO KJIETOK KJIETKU Ha MPHMEpe CpaBHUBATH JIeTIEHHE KJIETKH MPOKa- | UTOTOBBIE
OJTHOKJIETOYHBIX U JETSIUXCST KIIETOK PUOT M 3yKapuoT, eTaTh BBIBOJBI HA | MH-
MHOTOKJIETOYHBIX Opra- | KOpeIIKa JyKa OCHOBE CpaBHEHHUSI. Kpornpemnapa-
HI3MOB. Knerounoe nie- OnpenensaTe HOHATUS «KMUTO3» U ThI
JICHUE y TIPOKAPUOT — «KJIETOYHBIN UK. DUKCHPOBATH
JieNieHue KJIETKH HaJBOe. pe3yJbTaThl HabmoAeHuH, GopmyIu-
JleneHue KIETKH y 3yKa- pPOBATh BHIBOJIBI.
puot. Muto3. ®a3el Mu- Cobmroath mpaBuia paboTH B Kabu-
T03a. JKWU3HEHHBIN ITUKIT HeTe, oOpalieHus ¢ 1a00paTopHbIM
KJIETKH: HTEepdasa, Mu- 000pyI0BaHNEM
t03. Pazaenenue xie- OOBICHATH MEXaHU3M pacipesene-
TOYHOTO COJIEP)KUMOTO HUS HACJIeICTBEHHOTO MaTepuaa
Ha JIBE JOYEPHUE KIIET- MEKIY IBYMS JOUEPHUMHU KJIETKaMU
KU. y IPOKApHOT 1 SYKapUOT.
Jlabopamopuas paboma HaseiBath 1 XapakTepu3oBaTh CTaJUH
Ne 2 KJIETOYHOTO I[IUKJIA.
«PaccmarpuBanue mu- HaGmtozats u onuckiBaTh JAemsIuecs
KpOIpenapaToB ¢ Jes- KJIETKU 110 TOTOBBIM MHKpOIIperna-
HIAMHUCS KJICTKAMID» param.
2. 3aK0HOMEPHOCTH KU3HHU Ha opraHu3MeHHom yposHe (17 4)
5 | bakrepuu u Bupycol | Paznoo6pasue popm W3y4uts cymiecTBeH- 1 Boigenars cymectennsie npusHaku | L{udposoii

OpPraHU3MOB: OJHOKJIE-
TOYHBIE, MHOTOKJIETOY-
HBIE ¥ HEKJIETOYHBIE.
baxrepun kak oiHOKIIe-
TOYHBIE JJOSEPHBIE Op-
raHu3Msl. Bupycsl kak
HeksIeTouHas Gopma
KI3HU. OTINUUTENIbHbIE

Hbl€ MPU3HAKK OakTe-
puii, naHo6axkTepuit
Y BUPYCOB

OakTepuii, unaHOOAKTEpUii U BUpPY-
COB.

OOBACHATH (Ha KOHKPETHBIX MpHUMe-
pax) CTpoeHHe U 3HaYeHue Oakre-
puil, InaHoGakTepuil 1 BUPYCOB.
PaccmarpuBath 1 00BSACHSTH IO pH-
CYHKY yueOHHMKa Mpolecc

MHKPOCKOI U
TOTOBBIE MU-
Kpompemnapa-
Tl GaKTepuil,
nabopatop-
Hoe o0opyo-
BaHUE JUIs
dukcanuu u

suiowroung
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[podonxeHue

No Ilenenan yeranoska | Koa-go OcHoBHbIE BHIBI 1eATEIbHOCTH Hcnoan3oBa
Tema Conep:ixanne 00y-yaouiuxcst Ha -HHUe
n/n ypoOKa 4acoB
YPOKe/BHEYPOUHOM 3aHATHH o0opyao-
BaHHe
0COOEHHOCTH OaKTepHit NPOHUKHOBEHHUS BUpYyCa B KIETKY U OKpaIMBaHUS
U BUPYCOB. 3HaYEHHE €r0 pa3MHOXKEHHUS. OakTepui o
OakTepuil U BUPYCOB B [IpuBoaute mpuMeps! 3aboieBanuii, | ['pamy
IpUpoie BbI3bIBAEMbIX OaKTEpUsAMU U BHpYyca-
MU
6 Pactutenbhblii opra- | ['maBHBIe cBO¥iCTBA pac- | YriuyOuTh 1 Briensats 1 06001maTh CymecTBeH- [udposoit
HHM3M M €r0 0COOE€H- | TeHHil: aBTOTPO(HOCTB, 00001aTh HbIE TIPU3HAKU PACTEHUI U pacTu- MHUKPOCKOI U
HOCTH HECHOCOOHOCTh K aKTHB- | CYILIECTBEHHBIE MPU- TENbHOM KIIETKH. TOTOBBIE MU-
HOMY TI€pEeABUKEHUIO, 3HaKH pacTeHUH U XapakTepu3oBaTh 0COOEHHOCTH NPO- | Kpompemnapa-
Pa3MEIEHNE OCHOBHBIX | PACTHTENBHON KIETKH. 11€CCOB XKU3HEIEATEIPHOCTH pacTe- Thl, 1a0Opa-
4acTel — KOPH U I10- HUI: IUTaHUSA, AbIXaHUA, POTOCUHTE- | TOpPHOE 000-
Oera — B IBYX pa3HbIX 3a, Pa3MHOKEHUS. pyIdOBaHHE
cpenax. OcobeHHoCcTH CpaBHMBATh 3HAUECHUE MIOJIOBOTO U JUISL TIPUTO-
PACTUTENIHON KIICTKH: Oecronoro cnoco0OB pa3MHOKEHHS | TOBJICHHUS
IPUHAUIEKHOCTD K Y- pacTeHui, 1eNaTh BBIBOJBI HA OCHOBE | BPEMEHHBIX
KapuoTaM, HaJu4yue Kie- CPaBHEHHUSI. MHKpoIpena
TOYHOM CTEHKH, IIACTUL OOBACHATH pONIb Pa3IMYHBIX pacTe- | -pa-TOB
Y KPYIIHBIX BaKyOJIeH. HHH B )KU3HU YEIIOBEKA.
Croco0bl pa3MHOKEHHS [IpyBOIUTE IPUMEPBI UCIIOIB30BA-
PacTeHUi: 0JI0BOE U HHUS 4EI0BEKOM Pa3HbIX CIOCOO0B
6ecrnonoe. OcobeHHO- Pa3MHOKEHHUS PACTEHUI B X0351ICTBE
CTH I10JIOBOTO Pa3MHO- Y B IPUPOJE
KEHUS.
Tunst 6ecrnionoro pas-
MHOKEHUS: BETeTaTUB-
HOE, CIIOpaMH, IEJIEHNU-
€M KJIETKU HaJBOE
7 [apcTBO TpUOOB. I'pulsl, ux cxonactBo ¢ | [laTh XapakTepUCTUKY 1 Boinenats u xapakrepuszoBaTh cyme- | L{upposoii
JInmaiHUKK ApYTUMH 3yKapuOoTHYe- CYILECTBEHHBIX IIPH- CTBEHHBIE ITPU3HAKY CTPOCHUS U MHKPOCKOI
CKMMH OpPTaHu3MaMi — | 3HaKOB CTPOEHHUS U IPOLIECCOB )KU3HEAEATEIBHOCTU UTOTOBbIE
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L9

[podonxeHue

No T c Tleneas yeranoska | Koa-o OcHoBHbIE BH/DI 1eSITEIbHOCTH Hcnmoan3oBa
w/n eMa OJIepiKaHue ypoxka 4ACOB 00y-yarouiuxcst Ha -HHUe
YPOKe/BHEYPOUHOM 3aHATHH o0opyno-
BaHHe
PACTEHHSIMH M KUBOTHBI- | TIPOLIECCOB KU3HEIE- rpuOOB ¥ JIMIIAHHAKOB HA KOHKPET- | MHKpOIIpEna-
MH — W OTJINYHE OT HUX. | ATETbHOCTH IPUOOB HBIX TIpUMEpax. patsl TprOOB,
Cneuuduueckue cBoi- | JTUIIAHHUKOB CpaBHUBaTh cTpoeHHE TPUOOB CO repOapHbIii
crBa rpuboB. MHOT006- CTPOEHUEM PACTEHHUH, )KMBOTHBIX U MaTepuai
pasue ¥ 3HaueHHe rpu- JMIIAHHUKOB, J€aTh BHIBOJIBL. rpu0OB U JTN-
0OB: IJIECHEBbIX, LA~ XapakTepu3oBaTh 3HaueHHEe TprUOOB | IIAHHUKOB
MOYHBIX, ¥ JIMIIAHHUKOB TS TIPUPOJIBI U YeII0-
napasuTnieckux. Jiu- BEKA.
[IaHHUKH KaK 0coOble OTMeuaTh OMacHOCTh STOBUTHIX TPH-
CUMOMOTHYECKUE Opra- 00B 1 HEOOXOAMMOCTh 3HAHUS TIpa-
HU3MBI; UIX MHOTOOOpa- BUJI cOOpa rpuOOB B MPUPOIE
3U€ U 3HaYEHHUE
8 | XKuBoTHblil opra- OcobenHocTn Beigenuts 1 0006- 1 Brienats u 0000math cymecTseH- | BrakHble
HU3M U €10 0COOEH- | JKMBOTHBIXOPIaHU3MOB: | IUTh CYIIECTBEHHBIE HbI€ NIPU3HAKU CTPOEHMS U MpOLieC- | TIpenapaTsl
HOCTH HPHHA[- JIEKHOCTD K TIPU3HAKU CTPOEHUS U COB JKH3HEIEATEIbHOCTH )KHBOTHBIX. ’KUBOTHBIX
3yKapHoTaM, HPOLIECCOB JKH3HE e- HabnronaTh 1 onuchIBaTh MOBEJEHUE | PA3IMUHBIX
reTepoTpo(HOCTS, ATEIBHOCTH JKMBOTHBIX KUBOTHBIX. THUIIOB
CIIOCOOHOCTH K HazbiBaTh KOHKpETHBIE TPUMEPHI
aKTUBHO-MY Pa3IMYHbIX AMKUX KUBOTHBIX U Hau-
Hepe/IBUKEHHIO, 3a- 60Ta 0oJiee pacpoCTpaHEHHBIX JIOMaIII-
0 TIOTOMCTBE, T10- HUX KUBOTHBIX.
cTpoiika >xunmui (rHE3N, OOBACHATH POJIb PA3IHYHBIX JKUBOT-
Hop). Jlenenue xuBOT- HBIX B )KM3HH YEIOBEKa.
HBIX 110 crioco0am J100bI- XapakTepu3oBaTh CMOCOOBI NUTAaHMUS,
BAaHUS MUIIU: PACTHTEINb- paccesnieHus, NepexuBaHus Hebaaro-
HOSITHBIE, XUIIHbIE, M- TNIPUATHBIX YCJIOBHH M MOCTPONKH KH-
pa3sUTHYECKHE, JIMIL )KUBOTHBIMHU
Ta/IaJIbIIMKH, BCESIIHbIC
5.3aK0HOMEepPHOCTH B3aHMOOTHOIIEHHI OPraHu3MoB u cpeabl (15 v)
9 | YcnoBus xKu3HU Cpenpl Ku3HU | JlaTh XapaKTepUCTHKY 1 Boinenats u xapakrepuszoBaTh cyme- | L{udpposas
Ha3emuiie OpraHu3-MOB Ha 3emiie: | OCHOBHBIM CpeJaMm CTBEHHBIEC NIPU3HAKH CPEJl *KU3HU Ha | JabopaTtopus
BOJIHA, Ha3eMHO- | JKU3HHU 3emue. T10 SKOJIOTHH

suiowroung
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No T c Ilenesas yeranoska | Koa-o OcHoBHbIe BH/BI [1€ATeJbHOCTH Hcnoas3oBa
w/n ema OJI€piKaHUE ypoxka 4ACOB 00y-vyaromuxcs Ha -HHe
YPOKe/BHEYPOYHOM 3aHATHH obopyo-
BaHHe
HOYBEHHAs!, OPraHu3- HasbiBaTh XapakTepHble IPU3HAKH (maTYuK MyT-
MEHHas1. Y CIIOBUS OpraHu3MOB — oOuTaTeNIen 3TUX HOCTH, BIIaX-
’KU3HHOPTaHU3MOB B Cpe KHU3HH. HocTH, pH, yr-
pa3HBIX Cpenax. XapakTepu30BaTh YEPTHI IPHCIIOCO0- | JIEKHCIIOTO Ta-
DOKonorH4ecKue JIEHHOCTH OPTaHU3MOB K cpejie HX 3a |
(axTopsl: abuoTHye- obuTaHusl. KHCJIOpO/1a)
cKue, OMOTHYECKHE U Pacro3HaBaTh 1 XapaKTepnu30BaTh
AHTPONOT €HHbIE 9KOJIOTHYECKUE (DaKTOPBI CPEMBI
10 | DOxonoruyeckne O600mmenue panee u3y- | BbIIBUTH OCHOBHBIE 1 BolnenaTs u Xxapakrepu3oBath pu- [Mudposas
1po0eMsl B 610~ yeHHOro mMarepuana. OT- | 9KOJIOTHYECKHE YHHBI 3KOJIOTUUECKUX POOIIEM B naboparopus

cdepe. Oxpana
TIPUPOIBI

HOIIICHHE YeJI0BeKa K
NPUPOJIE B HCTOPUH Ue-
noBevecTBa. [Ipobaembr
Ouochepsl: UCTOIICHUE
HPHUPOIHBIX PECYPCOB,
3arpsi3HEHHE, COKpaIe-
HHE OMOJIOTHYECKOTO
pasHooOpasus. Pere-
HHE YKOJIOTHYECKUX
npo6ieM Ouochepsr:
paIMOHAIBLHOE HCIIONb-
30BaHUE PECYPCOB,
OXpaHa MpUPOJIbI, BCE-
o0111ee HKOJIOrHIEcKoe
oOpa3oBaHue Hacele-
HUSL.

Jlabopamopnas paboma
Ne 6

«O1ieHKa KauecTBa
OKPYIKAIOIIEeH CPeIbD»

npo0eMsl 6uocde-
psl. [IpoBectu oneHKy
KayecTBa OKpYyKaro-
el cpeibl.

o6uocdepe. [Iporaozuposats 1mo-
CIIEJICTBHS CTOIICHHUS PUPOTHBIX
PECYpPCOB H COKpAIICHHs OHOTOTHYe-
CKOTO pa3zHooOpasusl.

OO6cyxIaTh HA KOHKPETHBIX MIPUME-
pax SKOJIOTHYECKHE TIPOOIIEMBI CBOE-
T'O peTHOHA 1 OMOC(EPHI B IIETIOM.
ApryMeHTHpOBaTh
HE00X0IMMOCTB3aIIUThI
OKPYKAIOIIEH Cpe/Ibl,

COOJTOJICHHS TIPABUIT OTHOILICHUS K
’KUBOI U HEXKUBOH MPUPOJIE.
BbISBIATh U OlIEHUBATH CTENEHb 3a-
TPSI3HEHHS TOMELIEHHUIH.
DukcupoBaTh pe3ynbTaThl HaOMIO/IE-
HUU ¥ IeNIaTh BBIBOJIBI.

CobmronaTh mpaBuia padoThl B Kabu-
HeTe, oOpaleHus ¢ 1abopaTOpHBIM
00opynoBaHuEeM

TI0 SKOJIOTHH
(maTYMK BIAX-
HOCTH, yTJIe-
KHUCJIOTO ra3a
1 KUCIIOPO/Ia)
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