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TOUKA \\‘POCTA BMONOrUA

BeepeHue

OcHaweHWe obueobpaloBaTeNbHLIX WHKOM COBPEMEHHLIM 3HANOMOBLIM M UMGDpoBLIM 000-
pPYOOBaHWEM ABNAETCA MarepvancHol Gazoi peanuzaumu QenepansHoOro rocyaapCcTBEHHOM
00pa30BaTeNEHOMD CTAHAAPTA. 3TO OTHPLIEAET HOBLIE BO3MOMHOCTH B YPOUHOM M BHEY DOUHOHN,
BHEKNACCHOW OeATeNEHOCTH W ABNAETCA HEOTHEMNEMLIM YCNoBueM (GOpMMPOBAHWMA BeICOKD-
TEXHONOMMUHOW Cpefbl WKoNbl, 682 KOTOpOW CNOMHO NPeOCTaEMTE HE TOMbKO npodmnsHoe
ofyuyeHHe, HO W COBpEMeHHEIA obpazoBarensHeli Nnpolecct B Lwenom. PaspactaeTca none e3am-
MOOEeHCTEMA YUEHWKA M YYMTEna, KOTOpOe PacnpoCTPaHAETCA 33 CTeHbl WKONLI B PeansHbIi
W BUPTYyaneHeld couuym. Mcnonkaoeanue yuefBHoro ofopygoBaHWA CTAHOBMTCA CPEOCTEOM
obecneueHua 3TOro BlaMmogedcTeda, Tem Gonee B ycnoewAx obyueHua npegMeTy Ha yry-
GnEHHOM ypOBHe, NpegnonaraeMomM npogunuzaumei obyueHua.

B pamxax HaumoHaneHoro npoekta «00pazoeaHMes CTANO BO3MOMHBIM OCHALLEHHWE LIKON
COBpeMeHHbIM 000pyAoBaHMEM LeHTpa «Touka pocTas. Buegpexue sToro obopynoBaHua nos-
BONAET HAYSCTEEHHO M3MEHWTL Npouecc obyuerna Guonorkd. MNoasnaeTca BOIMOMHOCTE KOMK-
YeCTEEHHbLIX HabNOeHWA W ONLITOE ANA NOMYYeHWA OoCToBEpHOH WHGOopMauwWK o Buonoriue-
CKMX Npoueccax M obbexTax. Ha oCHOBE NONYYEHHBIX 3KCNEPUMEHTANBHEIX OaHHEIX 0byuaeMble
CMOMYT CAMOCTOATENEHO AenaTk BelBofkl, 0D00WaTE pe3ynsTaTtel, BEIABNATE 3AHOHOMEDHOCTH,
UTO Ha HaL B3rNAL, CNOCOGCTEYET NOBLILIEHMIO MOTHEALMM OOYUEHMA LWIKONBHUKOE.

Beicokan cnowHocTe paboTel C COBpEMEHHbIM UWdpoesiM, obecneueHwe ero paboto-
cnocoBHOCTH, HeLOCTATOYHOCTE METOgMUeCKOrD obecneueHWa — BCE 3TO 3a4acTyi BCTyNaeT
B MPOTHBOPEUHE C HEOCTATOYHOCTE HHPOPMALMOHHEIX M MHCTRYMEHTANLHEIX KOMNETEHUMWH
nepgarora. Pazpelwexre faHHOMO HOHQVIMKTA BOZMOMHO B NPaKTHYECKOH OeATeNbHOCTH, B Bhh
NOAHEHHH AeMOHCTPAUMOHHEIX M NabopatopHeix paboT, opraHMzaumMn nabopatopHoro Kcne-
pPUMEHTa, B OPraHM3aUMK NPOeKTHOR W yuebHO-MCCNefoBaTeNLCHOR OeATenkHOCTH obyuals-
wuxca. B npouecce skcnepuMenTantHol paboTel yyawmeca npuobpetaloT OneIT NO3HaHWA
peantHOCTH, ABMNAKWMACA BaMHEIM 3TanoM (GOPMUPOBAHMA Y HUX yDemgeHuid, HoTopeie,
B CBOK QuUepeft, COCTABNAKT OCHOBY HayWHOro MMpCOBO33peHuA. B To we epema oTpabarkiea-
eTCA MeTOOMKa NOCTAHOBKM 3HCnepuMeHTa. MMeHHo nostoMy npegnaraeMele B JaHHOM Noco-
BuM yporu, nabopatopHele W NpakTHYeckHe paboTel CHAOMEHE METOOMUECKHM KOMMEHTapH-
eM, MaTpuuei gna cobcTeeHHOMO NpodeccHOHANEHOMD NOWCKE, ANA afanTalMy MaTepHance
K YCNOBWAM HOHKpeTHOoro obpa3oBatensHoro yupesaeHua. TeMaTHka paccMarpHBasMely 3KC-
NepMMEHTOR, KOMMUYECTEBEHHBIX ONLITOB, COOTBETCTBYET CTPYKTYpe npMMepHoi obpa3osarent-
HOW nporpaMmel Nno GuonoruM, cogepwanuic DepepantHoro rocygapcTeeHHoro obpasoea-
TeneHoro ctaHgapta (OM0C) ockoeroro obwero obpa3zoeaHuA.
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Uenb u 3apauu

* peanu3auus OCHOBHbIX oObLleobpasoearenbHbix NporpaMMm no y4yeGHbIM npegMeTam
eCTeCTBEHHO-HAyYHOW HanNpaBNeHHOCTH, B TOM YUC/Ie B paMKax BHEYpPOYHOW AesTeNbHO-
cT1 obyuaiowmxcs;

* pa3spaboTKa ¥ peanu3auus pasHOYpPOBHEBLIX AOMOMHUTENbHLIX 06LEe0bpa3oBaTenbHbIX
Nnporpamm ecTecTBeHHO-Hay4YHOU HanpaBNeHHOCTH, a TaKXKEe UHbIX NPOrpaMM, B TOM YMC-
ne B KAHUKyNAPHbIM Nepuos;

* BOBJ/IEYEHHUE YYALLMUXCA U Nefarorieckux paboTHUKOB B NPOEKTHYIO AEATENbHOCTL;

* OpraHu3auus BHey4yeOHOW AeATeNbHOCTH B KAHUKYNAPHBIM Nepuoa, paspaboTka u peanu-
3auua COOTBETCTBYIOLMX 0Opa3oBaTenbHbIX NPOrpaMM, B TOM YXUCNE ANs narepew, opra-
HM30BaHHbIX 0Bpa3oBaTeibHbIMKM OPraHU3aLMAMU B KRHUKYNAPHBIM Nepuos;

* noBblleHne NpodeccMoHanbHOro MacTepcTBa Nejaroruyeckux paboTHUKOB LieHTpa, pe-
aNn3yIoLIMX OCHOBHBIE U AONONHUTENbHbIE 06Leobpa3oBarTesibHbie NPorpaMMmsi.

Co3pnanue ueHTpa «Touka pocTa» npeanonaraet paseute obpasorartensHoi MHbpacTpykK-

Typbl 06uleobpazopatensHOM OpraHM3aumnu, B TOM YKCie ocHalleHue obuieobpasosarenbLHOM
OpraHM3auuu:

+ obopynoBaHueM, cpecTBaMiU OOyYeHUsI U BOCNUTAHUA ANS U3yYeHUs (B TOM YUCTIe IKC-
NepuMeHTaNbLHOro) NpeaMeToB, KypPCOB, AMCUMNAMH (MOAynei) ecTecTBeHHO-HayYyHOM
HanpaBNeHHOCTU NpU peann3auum OCHOBHbIX 0BLieobpasoBaTenbHbIX NPOrpaMM U Ao-
nonHuTenbHbIX 0bLieobpasoBaTenbHbiX NPOrpaMM, B TOM Yucie ANS pacluMpeHus co-
nepxaHusa yuebHbix npeameTor «Musmnka», «Xumua», «buonorusy;

+ obopynoeaHueM, cpeacTBaMu 0OyyeHUs U BOCNUTAHMA ANA peanusauvu nporpamm Ao-
NONHUTENBLHOrO 06pa3oBaHUA ECTECTBEHHO-HAYYHOH HanpaBNeHHOCTeH;

* KOMMbIOTEPHLIM U MHBIM 0OOPYAOBaAHUEM.

MepeueHb, MUHUMaNLHO HeobxoauMble (YHKUMOHANLHLIE U TEXHUUYEcKWe TpeboBaHMA W
MUHUMasIbHOE KONMYecTBO 0OOPYAOBaHWA, PACXOAHbIX MaTtepuanos, cpeacts obyyeHus u Boc-
MUTaHUA 09 OCHALLEeHWA LEHTPOoB «Toyka pocTay, onpeaensioTca peruoHanbHbiM KOOpAUHA-
TOPOM C YYETOM NPUMEPHOTO NnepeyHs obopynoBaHUA, pacxofHbiX MaTtepuanoe, cpeacTs oby-
YeHUs] U BOCMIUTAHUA ANA co3aaHua u obecneuyeHus ¢yHKUMOHMPOBAHUSA LIEHTPOR obpa3oBa-
HUS eCcTeCTBEHHO-HayyHOM HanpaeneHHocTH «Toyka pocta» B obuleobpasoBartenbHbIX
OpraH13aumax, pacnoioXXeHHbIX B CENIbCKO MECTHOCTH U MasibiX ropoaax.

MpodunbHbI KOMNNEKT o6opyaoBaHus obecneunsaeT acheKTUBHOE JOCTKeHUe 06pa3o-
BaTe/bHLIX Pe3ynsTatos obyyaloUMHUCA NO NporpaMmaM ecTeCTBEHHO-Hay4yHOU HanpaeneH-
HOCTH, BO3MOXHOCTb YryONEHHOro U3yyeHUs oTAeNbHbIX NPeAMeToB, B TOM yucne ansa op-
MUPOBaHMA U306peTaTebCKoro, KpeaTMBHOTO, KPUTUYECKOTO MbILUNEHUA, Pa3BUTHA (yHKUMO-
HaNbHOM rPaMOTHOCTH Y OOYUAIOLLMXCS, B TOM YHUC/IE eCTECTBEHHO-HAYYHOW U MaTeMaTUYECKOW.

JKCNEepUMEHT SBNAEGTCA UCTOYHMKOM 3HAHMA U KPUTEpUEM MX UCTUHHOCTU B HayKe. KoH-
uenuua coepeMeHHoro obpasoBaHua NoApPasyMeBaET, YTo B y4eOHOM 3KCNepUMeHTe Beay LYo
pONb AOMKEH 3aHATb CAMOCTOATE/IbHBIM UCCNEAOBATeNIbCKUI YYEHUYECKUIA SKCNePUMEHT.

CoBpeMeHHble 3KCMepUMEHTaNbHbie UCCNefloBaHUa No 6Uonoruu yxe TpyAHO npepcTa-
BUTb 6e3 UCNONb30BaHUA He TOMLKO aHANOroBbIX, HO U LUM(PPOBLIX U3MEPUTENLHBIX NpUbOo-
pos. B ®enepantHoM rocynapcteeHHoMm obpasoeatensHoM craHgapte (OIOC) nponucano,
YTO OOHWM W3 YHMBEpPCaNbHbIX y4eOHbIX AEWCTBMIA, npuobpeTaeMbiX yYyalWMMUCH AOMKHO
cTaTb YMeHUe «NpOBefeHUs OMNbITOB, NPOCTbIX 3KCNEPUMEHTANIbHbIX MCCNeA0BaHUN, NPAMbIX
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1 KOCBEHHbIX U3MEPEHMIt C MCNONb30BAHWEM aHANIOTOBbIX U UM(POBLIX U3MEPUTENBHBIX NPH-
6opoe».

YyebHbiit 3KCNepuMeHT no 6MoNoruM, NPOBOAUMBIIM Ha TPaaUUMOHHOM obopyaoBaHuu, 6e3
npUMeHeHus UMdpPoBLIX Nabopatopuil, He MOXXET NO3BO/IUTL B MOJHOM Mepe PeLLnTb BCe 3aaa-
UM B COBPEMEHHOM LWKoNe. ITO CBA3aHO C PAAOM NMPUYMH:

* TPaAMUMOHHOE LWKONbHOE 0BOpyAOBaHUE U3-32 OrPaHWUYEHUs TEXHUYECKUX BO3MOXHO-

CTeit He NO3BONSET NPOBOAUTL MHOTUE KONMYECTBEHHbIE UCCNEA0BAHMUS;

* QNIUTENBHOCTbL NPOBEAEHNS BMONOrMYECKUX HCCNEeAOBaHUI He Bcerga

* cornacyercs C AUTENbHOCTBIO YYeBHbIX 3aHATHIA;

* BO3MOXHOCTb MPOBEAEHWUSI MHOTUX MCCNEAOBaHMI OrpaHUunBaeTCs TpeboBaHUAMM Tex-

HUKKM BesonacHocTH U ap.

Lndpposas nabopatopusi NONHOCTLIO MEHAET METOAUKY U COAEPXKaHUEe IKCNepUMeHTalb-
HOW AEATENLHOCTM W pellaeT BhilienepeducneHHble npobnemsl. LLpokuit cnektp aarumkos
NO3BONAIOT YYALLUMCH 3HAKOMUTLCA C NapaMeTpamMu 6MONOrMYEcKOro aKCNepUMeHTa He ToNb-
KO Ha KayeCTBEHHOM, HO U Ha KosiuyecTBeHHOM ypoeHe. Liudposas nabopatopus nossonser
BECTU ANUTENbHbIA 3KCIEPUMEHT AaXKe B OTCYTCTBUM IKCMEPUMEHTATOPA, a YacToTa UX U3Mepe-
HUI HENOABNACTHA YENIOBEYECKOMY BOCMPUSATHIO.

B npouecce ¢opMupoBaHus 3KCMEPUMEHTAIbHLIX YMEHWI yyeHWK obydyaetcs npeacTas-
NATL MHpOpMaUmio 06 UCCIeNOBAHUM B YETLIPEX BUAAX:

* B BepbasbHOM: OMUCLIBATL 3KCNEPUMEHT, CO3AABaTh CIOBECHYIO MOAENb IKCNEPUMEHTa,

(hMKCUpOBaTb BHUMaHWE Ha U3MEPAEMbIX BE/IUYMHAX, TEPMUHOMOTUM;

* B TabnuyHoM: 3anonHATL Tabnuubl AaHHBIX, NEXaLUX B OCHOBE NOCTPOEHUA rpaduKoB
(Nnpu 3TOM y y4awMXCA BO3HMKAET NepBUYHOE NpeacTaBneHue o MacluTabax BennumH);

* B rpaduyeckoMm: CTPoUTb rpacuku No TabnUYHLIM AaHHLIM, YTO AAET BO3MOXKHOCTb Nepe-
X0[a K BbIABMXEHMIO TMNOTE3 O XapaKTepe 3aBUCMMOCTU MeXy BenMuuHamu (npu 3tom
yuuTenb NoKasbiBaeT NPeMMyLLEecTBO B BU3yanusauuud 3aBUCMMOCTEN MeXAy BeNuuyuHa-
MM, HarmAAHOCTb U MHOTOMEPHOCThL); B BUE MareMaTMYecKuX ypaBHEHWit: JaBaTh MaTte-
MaTu4yecKoe onucaHue B3aMMOCBA3MW BENMYMH, MateMaThyeckoe 0b6obLieHue.

* (hopMHUpOBaHUe UCCNeNoBaTeNIbCKUX YMEHWH YYaLLUXCA, KOTOPbIe BbipaXkaloTcsa B criejy-
IOLWMX ASUCTBUAX:

onpegeneHue npobnemsl;

MOCTaHOBKa UCCNeaoBaTe/IbCKOM 3afauu;

NnaHWpoBaHUe pelleHnUs 3aaauu;

nocTpoeHue Moaenew;

BblABMXXEHUE runores;

3KCNepuUMeHTaNbHaa NpoBepKa runores;

aHanu3 JaHHbIX 3KCNEPUMEHTOR WK HabnoaeHUN;

8. ¢opmynupoBaHue BbIBOAOB.

Mocnenuune rofbl y ydawmxca HabnioaaeTca HU3Kas MOTMBAUMS M3YyYEeHUS eCTeCTBEH-
HO-Hay4YHbIX AUCUMNIIMH U KaK CeAcTBUe NafeHue KayecTsa obpasoBaHums.

MocTansemsble B WKONbI COBpEMeHHbIe cpeacTea obyueHus, B pamkax npoekTa «Touka po-
CTa», COAEPIKaT KaK y)Ke XOpOLWO U3BeCcTHoe obopyAoBaHue, TaK U NPUHLUNUANLHO HOBOE.
310 umdpoesie nabopartopuu U AaTyMKoBbie cucTeMbl. B ocHoBy obpa3osarensHoi nporpam-
Mbl 3a/10KEHO NpUMeHeHWe undposbix nabopatopuit. TeMaTuka nNpeanoXeHHbIX 3KCNepUMeH-
TOB, KONTMYECTBEHHbIX OMbITOB, COOTBETCTBYET CTPYKType NpUMepHOW obpasoBatenbHOW npo-
rpammbl no Guonoruu, copepxanuio MefepanbHOro rocyAapcTBEHHOro obpa3oBaTesibHOro
craHgapra (OrOC) ocHoeHoro obuiero obpasosaHus.

NO O A WN =
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Pabouas nporpamma no 6uonoruun gna 5-9 Knaccos
C ucnonb3oBaHMem 0b6opyaoBaHUA LeHTpa «TouKa pocta»

Ha 6aze yextpa ¢« Touka poctasr obecneynsasTca peann3ayus obpaloeaTensHeiX NPOTrPaMM
ECTeCTESHHO-Hay4YHOH U TEXHONOTUYECKOH HanpasneHHocTen, pa2paboTaHHsix B COOTRETCTEMM
c TpebosanuaMM 3aKOHOAaTENbCTEA B Cchepe obpaz0saHua 1 C yyeToM pexomergauun Qege-
pansHoro oneparopa yyebxoro npegmera ¢buonoruas.

O6pa3ogatensHans NporpaMMa NO2LONAET MHTErPUPORATL PEeanuayeMble 34eCh NOAXOAL,
CTRYKTYPY ¥ COAepaHue npu opradnzaummn obyuenus Buonoruu B 5—9 xnaccax, ebicTpoeH-
HOM Ha Ga3e moboro W3 BocTynHbiX y4ebHo-MeToguyeckmx komnnexkcos (YMK).

Mcnonbaosarnue obopynoranna UEHTPa ¢ Touka pocTas npu peanwiaumn ganHon Ol noz-
BONAET COIAETH YCNOBHA:

* ANA DACIUMPEHUA COAEPKaHMA WKONbHOro Guonormyeckoro 06pa3oeaHus;

* ONA NOBLIWEHWS NOIHABATENbHOW AKTMBHOCTM ODYYaOWMXCA B eCTEeCTEEHHO-HayYHOM

oGnacru;

* ONA Pa3BMTHA NHYHOCTH pebeHka 8 npouecce obyyeHua Buonorumn, ero cNocobHoOCTEN,

hOpMHPOBAHKA ¥ YAOBNETEOPEHHA COLMANBHO IHAYMMBIX MHTEDECOR M NOTpebHOCTEH;

* anA paboTsl C ORAPEHHLIMK LUKONbHKUKAMM, OPraHM3aLMK MX DAIBHTHR B Pa3nW4HbIX 06-

nacTax o6pazoeaTensHON, TROPYECKOM SEATENBHOCTH.

Mpumenas uudpoesie nabopatopuu Ha ypoxax OMONOruM, yYaulMeca CMOryT BbiNONHWTL
MHOXeCTe0 nabopatopHbix paboT ¥ 3KCNePUMEHTOR NO NPOrPaMMe OCHOBHOM LWKONLI.

Buonorus pacreHu:

Oeixanme nuctoee. [doixasue KopHeit. NomouweHre soabl KOpHAMKM pactedui. Kopresoe
naenenue. Mcnapenne sogel pacrennamu. Dotocuntes. [uixadue cemad. Ycnoeua npopacra-
HUA CeMAH. Tennonobuesie 1 XON0A0CTOMKHE PACTEHHA.

3oo0norma:

Mayyerne ofHOKNETOYHLIX HMMBOTHLIX. MayueHue BHEWHero CTPOSHMA A0KAEB0r0 Yepsas,
HabngeHKe 3a ero NEpPeaBMXEHMEM W PEaKUMAMM Ha BHEWHWe pagpameHds. Mayuexue
CTPOEHMA MO/TIOCKOR NO BA&KHLIM npenaparaM. MayyeHne MHOroo6pazua YNEHNCTOHOTMX No
xonnexkyuam. Mayuerue ctpoerns poib no enaxHoiM npenaparam. Mayyenune crpoexus nruu.
M3yueHue CTpOSHMA MNEKONMTAIOWMX NO BAAXHBIM npenaparaMm. BogHoie xueoTHbie. Tenno-
KPOBHbLIS U XONOAHOKPOBHLIE MHBOTHLIE

Yenosek u ero 3nopoebe:

Mayyenne xposocobpauiesun. Peaxuna CCC Ha Bo3MpoRaHHYKO Harpysky. 3asMCMMOCTD
MEXY Harpy3xKoM M ypoBHEM 3HepreTuyecxkoro obmeHna. [azoobmeH B nérxmx. MexaHuam
néroyroro avixasua. Peakuna [C Ha duanyeckyo Harpyaky. KuaHeHHas EMKOCTs nerkmx. Boi-
LEeNUTENLHARA, AbIXaTebHAs M TepMOperynaTopHas dyHKuna Kowu. [edcrene depmerTtor Ha
cybcTpar Ha npumepe xaranazel. [IprcnocobneHHoCTs OpraHMamMoe K cpeae obuTaHua.

O6wan 6wonorua:

Lencrene hepmerTor Ha cybcTpaT Ha npuMepe Katanazsl. Paanoxenue H,0,. Binanue pH
Cpeabl Ha aKTMBHOCTL hepmenToR. DaKTopsl, BMMAIOLWME Ha CKOPOCTL nNpolecca doToCHHTe2a.

M3yueHune KNETOK U TKaHeH pacTeHUi U XKMBOTHbIX HA FOTOBLIX MUKpONpenaparax 1 Mx onuca-
Hue. BbiaBneHne U3MeHUMBOCTU y OpraHu3MoB. BeiseneHue npucnocobneHni y opraHuamos K
cpene obutaHus (Ha KOHKPETHbIX NpUMepax).
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OcobeHHOCTH copepKaHUa CTPYKTYPHbIX
KOMMOHEHTOB paboueil NnporpaMmmsl N0 OHONOTHM
B 5—9 knaccax ¢ ucnons3oBaHueMm o0OPYAOBAHMA LEHTpaA
«Touka pocra»

MNnaunpyembie peaynsrarsl o6yuenus no kypcy «bwonorma. 5—9 wnaccr.

[pegmeTHLE pesynsTate:
1) dopMupoBaHKME LUEHHOCTHOND OTHOWEHKA K XHBO0H NPUPoAE, K COBCTBEHHOMY OpfraHK3-

My; NoHMMasMe ponk Swonori 8 GOPMMUPOEaHWM COBPEMEHHON ECTECTEEHHOHAYYHOM
KaPTHHB! MHP3;

2} yMEHNE NPUMEHRTE CHCTEMY DHONOMMYECKMX IHAHMA. PACKPHBaTh CYLLHOCTE MEOrD,
HA3LIEATH OT/IMYMA MMBOTO OT HEMMBOTD, NEPESMUCIATE OCHOBHEIE 3aKOHOMEPHOCTH Op-
rasnIaLmK, QyHKUMOHKPOBaHKA 0BsexTos, ABNeHMH, NPOLECCOa KHMBOH NPHPORE!, 380-
NIOWAOHHOD Pas3BMTHA OPraHMYecKoro MMpPa B ero eQMHCTBE C HeNMMBEOW NPHPOAOR;
chOpPMHMPOEIHHOCTE NPEACTIENEHMA O COSPEMEHHON TEOPMM 3BOMOLUMM M OCHOBHLIX
CEMOETENLCTRAX 3BO/IOLMM;

3} snageHwe CCHOBaMM NOHRTHIHOID ANNAPaTa M HAYYHOD A3LIKa DHOROIMM: HCNOALI0Ea-
HHE KMIYHEHHLIX TEPMUHOE, NOHATHIA, TEODHIA, 33K0HOE M 3aKOHOMEPHOCTEH 1N 0OBRC-
HeHuA HabmonaeMeix GuonorHyecknx 0OLEKTOR, RENSHMIH K NPOLECCOE;

4) nosmMarme cnocoBoB NonyYeHnA SHONDIMHECKHX 3HAHWA, HANMYME ONBTa NCNOAL30-
BaHWA METOAOE DHMONOMMKM C LBNLIO M3YYeHMR KHBLIX 0OBeKToB, Branornyeckux sene-
HWE ¥ NpOUeCCOos: HabMOASHNE, ONKUCaHNE, NPOBEASHHE HECIOKHEIX SHONOrUHECKUX
ONBITOE W IKCTIEPHUMEHTOB, B TOM YHCAE C WCNONL30B3HWEM aHANOIOELIX W UWhpOBEIX
npwbopos W MHCTPY MEHTOE;

5) ymeHue XapaxTepr30saTh OCHOBHLIE PNkl OPrasdmMIMOB B CHCTEME ORF3HMYECKOTD Mit-
pa (B ToM Yuche aupyce!, GaKTepuu, pacTeHuA, rPUOL!, MMEBOTHEIE): CTPOSHHE, NPOLECCH!
MUBHENESATENLHOCTH, KX NPOMCXOKACHNE, IHIYSHWE B MDUPOAE M XUIHW YEN0BEKa;

6) ymenue oBBRCHATE NONCIKEHHE YSNDREKa B CHCTEME OPraHM4ECKOND MUPa, ©70 NPOMC-
XOWASHHE, CXORCTEA W OTNHM4YMA YEIOBEKa OT MMBOTHEIX, XAPaKTePHIOEaTs CTROSHNE W
NPOLBCCH HHMIHEASRTENLHOCTH OPFaHW3IMa HER08eKa, ero NPuCnNocobReHHOCTs K pas-
NMHHEIM 3KONOrMYECKHM hakTopam;

7) ymeHue ONMCLIEATE KAETKM, TKaHW, OPTaHs!, CHCTEMB! OPIaHOE M X3PaKTepH308aTe Bak-
HeHwmne BHoNOTMHECKME NPOLECCH! B OPraHM3Max DACTEHMM, MHBOTHEIX U YEN0BEeKa;

8) chopMMpOEaHHOCTS NPEACTABNSHUA O B33UMOCEAZN HACASAOBIHWA NOTOMCTEOM NPH-
IHIKOE OT POAMTENLCKMX OPM C OPrasM3aumen KNSTKH, HANWYMEM B He# XDOMOCOM
Kax HOCHTENeH HaCNERCTEEH0M HHpOoPMaLM, 08 OCHOBHEDX I2KOHOMEPHOCTAX Hache-
ROBaHWA NPUSHAK0S;

0) chopmuposanHOCTE NpeacTaanesmwini 08 OCHOBHEIX (haKTOPaX OKPYXAOWER Cpeas!, MX
PORM B MUZHEASATENSHOCTH ¥ 3BOMOLMM OPraHM3MOs; npeacraaneHmre ob astponores-
HOM chakTope;

10) chopmuposasocTs npeacTasnesmii 0b 3KocHCTEMaX ¥ 3Ha4eHum Buopassoobpaina;
0 MoSankHEX IKONOrVHECKnX NpobnemMax, CTOAWMX Nepes YenOBE4ecTEOM M Crnoc

MX NPpeORONEHUA;



EMONOTHA TOMKA !'POCTA

11} yMerne pearts yuetHke 33034 DHONOTHUECHOND CORSDHGERKA, B TOM UACNIE BRIABNSTE
NPHUNHHO- CNEACTESHKLIE CER3M, NPOBOAWTL DACUETH), BSNaTh BLIBOABI H3 OCHOB3HWM
NOMYUEHHLIX PE3YALTATOS;

12) yMerne CO338aTL M NDWMEHRTE CNOSECHRIE H FPAQMIECKHE MOAENK ANA OOEACHEHNR
CTPOSHMR WMBLIX CHCTEM, CEASHMA # NPOLUSCCOR XMBOR NPHPOALE;

13) NoHMMaKKE BXAAR3 POCCHACKMX M 33Dy O@KHBIX YYBHBIX B PA3BMTHE CHONOIWUSCHMX
RayK;

14) enanssme HaBsiaMK DADOTH © MHDOPMALUMEA GHONOITWUECKOTD COREDMEHNA, NPeR-
CTAaZNeHHoN B pasHoil fopme (8 eMpe TercTa, TI0NWUHEIX NaKHuX, CxeM, rpadmKcs,
RHArPaMM, MOAENER, M300DAMEHHA), KPHTHUSCKOMD aHaNM3a MHDOPMaLMK # DLSHNA
£€ IOCTOBSPHOCTH;

15) yMeHMe MNaHNpOBaTE NOA PYKOSOACTEOM HACTAEHMKA M NPOSOIMTE YuebHoe HCCNenosa-
HHE WK NPOeKTHY 0 patoTy B 0OAACTH GHONONMK; C YUSTOM HameuaHHOR uenu opmy-

NHPOBATE NPOGNEMy, MMNOTEZY, CTABHTE 303N, BRIOMPATL ANEKBITHLAE METOAL! ANA MX
pewesns, HOpPMy IMPOBATE BEIBOARI; MyENMUHO NPEACTABNATE NOMYUEHHEIS PEIYALTETH;

16) yMEHHE HHTErPHPOSaTE DMONOrMYECKAE IHAHHA CO IHIAHWAMK SPYIMX yusOHbIX Npes-
METOB;

17) cHOpMHPOEIHHOCTE OCHOS IKONOMMUECKDR TPAMOTHOCTH: OCO3HAHME HEODXOAMMOCTH
REACTEMA N0 COXPAHEHMIO OHOPAIHOOOPAIUR M OXPAHE NPHPORKLX IKOCHCTEM, COXPI-
HEHMIO W YHDEMIEHMIO IJ0POBER YENOBSKR: YMEHME BRIOHDATE UBNSELIE YCTIHOBKM B
CEOMX NSACTEMRX H NOCTYNKEX NO OTHOWEHKID K XMEOA NPHROAE, CBOSMY IROPOBLID M

OHDY RIIOWMX;

18) yMerne RCNONLI0SATE NPHOOPSTEHHLIE IHAHNR M HIBSIA 1A 3N0P0OSOID 0OPA3a MM 3-
Hi, COANAHCHPOBIHHOTO MUTEHMA W DMIMUSCKOR NTHBHOCTH,; HENDHSETHE BPEAHLIX TTDK-
BRIUSH M 33BHCHMOCTEA; YMERKE NDOTHBOASACTEOSATE JDHEHIAYUHLIM MIHHITYALUMAM B
00RacTH 320pO0Ees;

19) oBnameHME NPHEMAMM OKAZIHHA NEPBOR NOMOLWM WEN0BEKY, BEDILMEIHHA KysTYD-
KX DACTEHWA M YX0A3 33 NOMILUHWMK MMBOTHEIMM;

Qopmet KOHTPONA

KoHTPONs pe3ynsTatos oOyueHHn B COOTBETCTEMH C R3HHOR 0Dpa30sarTentHoR NpOrpaMMod
NPOBOAHTCS B HOPME NWCEMEHHLIX M SHCNEPHMEHTANEHEX PaboT, NPEANOAT3STCA NPOBERS-
HIE NPOMEXYTONHOA # HTOTOBOA STTECTALMM.

lMpomexymovHas amm ean auus
Jna OCYWECTRNEHNHS NPOMEKYTOUHOR STTECTIUMM WCNONEIYIOTCH KOHTPOMLHO-OUSHOMHS
Marepmantl, OTH0P CONEPMAHHMA KOTOPHIX OPHEHTHPOBaH H2a NPOBSEPKY YCBOSHMA CHCTEME!
IHAHMA M YMEHHA — MHBEDWAHTHOMD ARPA COEPMAHHA REACTEY DUMX 0DpazoeaTensHoR Npo-
rPaMMel NO GWOoNOTHKM NS 0OWEODPAIOBATENEHEX OPIEHM3AUNA. 3302HHA NPOMERYTOMHORA
STTECTAUMM BIUTIONAIOT MATEPMAN OCROBHBIX PA3NEN0s Ky PC3 BHONOMMA.



TemaTtuueckoe nnaHdupoepaHue

TemaTnueckoe nnaHupoeaHue Marepuana B 5 knacce
«BUONTOTUA — HAYKA O XXMBOM MUPE»

Yacte 1. Buonorna — Hayka o KMBOM MUpe
Yacts 2. Muoroobpasue XuBbIX OpraHM3MOB.
Yacts 3. XK13Hb OPraHM3MoB Ha NnAaHeTe 3emMng
Yacts 4. Yenosek Ha nnaxete 3emna

OcHoeHble BUALI AEATENBHOCTH Hcnonbao-
Ne Lleneeas ycravoeka | Kon-so
Tema CopnepxaHue obyyauuxca Ha ypoke /gHey- gaHue obo-
n/n ypoka yacoe
POYHOM 3AHATHM pyaoBaHue
1. Buonorusa — Hayka o xueom mupe (8 u)

1 MeTtoabi MayueHUa Mcnons3osanue yse- O6vAacHATL Ha3Haye- 1 Ymenue pabotats ¢ naboparopHbiM Mukpockon
YKMBbIX OPraHM3MOB: | MYMTENbHBIX NPUOOPOB | HUE yBENUHMTENBHBIX oBopyACBaHUEM, YBENHYHTENbHBIMM CBETOBOW,
HabnogeHue, name- | Npu uayyeHuu obvexkToe | npuBopos. npubBopamu. Mayuars yctponcreo mu- | undposoi
peHue, 3KCnepu- JKMEOW npupoabl. Yse- Paznuyatb pyusyio u Kpockona u cobniogars npaewna pa-

MEHT. NUYMTENBHBIE NPMOOPLL: | WITATUBHYIO My nbi, 60Tbl C MMKDOCKONOM.

JlabopamopHas pa-
6oma Ne |
«UNayuenue ycrpoi-
CTBa YBENHYHTENL-
Heix npubBopos»

Nynbl py4Has, WTaTHe-
Has, mukpockon. P. lyk,
A. BaH Jlesenryk. Hacmm
Mukpockona. Muxkpo-
npenapar. lNpasuna pa-
60Tl C MMKPOCKONOM.

3HATb BENMYMHY NOMy-
YaeMOoro C MX NOMO-
LLIBIO YBENHYEHMA,

CpaBHMBATL YBENHYEHMWE NyNbl M MU~
KpoCKona.

Monyyats Hasbiku paboTbi C MUKPO-
CKONOM NpPH U3YYEHWUM TOTOBbIX MM~
KpOMNpPENapaTos.

Cobniogats npasuna paboTtel B Kabu-
HeTe, obpauieHns ¢ NnabopaTopHLIM
obopyaoBaHuem

KnetoyHoe cTpoe-
HWE OPraHHWIMOoB.
MuorooBpaane kne-
ToK. MeTogpbl nayue-
HMUA HMUBbIX

Crpoenue knetku. TKaHu
KnetouHoe cTtpoeHne
YKMBBIX OPraHuaMoB.
Knetka. Yactu knetem u
MX HazHa4eHHe,

Boiasnate yactu
KNETKW Ha PUCYHKaX
yuebHMKa, xapaKre-
PU30BaTh UX 3HAYE-
Hue.

Ymenne paborate ¢ nabopartopHbim
obopyaoBaHHEM, YBENHUYMTENBHBIMMK
npubopamu. Habnwoaats yactv 1 op-
raHOMbl KNETKM HA rOTOBBIX MUKPO-
npenaparax nog Manbim M GonelummM




OcHoBHblE BUALI AEATENBHOCTH Ucnonsao-
Ne Lleneeas ycranHoeka | Kon-gso
n/ Tema Copepxanue SRR s obyvyalowmxca Ha ypoke /BHey- gaHue obo-
POYHOM 2aHATHH pyooBaHue
2 | opraHnamoB: Ha- MoHsTHe O TKaHK. Tkaun | CpaBHMBATL KUBOT- 1 YyBENHUYEHHEM MHUKPOCKONAa M ONMUCHE Mukpockon
OnaeHue, MaMepe- | MBOTHBIX M PACTEHHMA, HY10 ¥ PACTHUTENbHY 10 BaTb MX. undpoeon,
HHUE, IKCNEPHMEHT Wx dyHKUmm, KNETKM, HAXOAWUTL Paznuuyarte OTAENbHbIE KNETKK, BXOAA- | MMKponpena-
Jlabopamoptas pa- YEpTbl MX CXOACTBA M wue parsbl
6oma Ne 2 pPaznu4ma. B COCTaB TKaHM.
«3HaKOMCTBO C Pazannyath TKaHM xu- O6o06wars U huKCHpoBaTL pe3ynsra-
KNEeTKaMK pacTe- BOTHbBIX M PACTEHMMN Tol HabnogeHnn, Aenats BbiBOAbI.
HH Ha PUCYHKax yuyebHu- Co6niogars npasuna paboTbl B Kabu-
Ka, XapaKTEPU30BaTh HeTe Guonorum, obpawexus c nabo-
MX CTPOEHME, 0BBAC- paropHbiM oBopyaoBaHHEM
HATb WX hyHKUMK.
3 OcoberHocT xuMu- | XMMMYECKHIH COCTaB Paznnuats HeopraHu- 1 Habnwogars AeMOHCTPaUMIO ONbITOB
YECKOro cocTasa KNETKM, YECKME W OpraHuye- YUYHTENEM, AHANHIUPOBATL UX Pe-
KHBbIX OPraHu2amMos: | XuMHYecKue BewecTsa CKME BELLECTBA KNET- IyNLTaThi, AENaTh BLIBOALI.
HEOPraHWYECKHE M Knetku. Heopranmye- KW, MMHEDaNbHbIE CO- AHanu3npoBaTe NPeACTABNEHHYIO Ha
OpraHUYyecKue se- CKWE BELUECTBA KNETKK, | K, OOBACHATL MX pUCyHKax yyebHuka uadopmaumio o
LeCTBa, UX ponb B MX 3HAYSHWE ONA KIETKM | 3HAYSHWE ANA opra- pezynsTarax onbita, paboras 8 nape
opraHuame u oprasuama. Opradmye- | HM3IMa. Ymeuue paborats ¢ nabopatopHuiM
CKME BELECTBAa KNETKM, obopyaosaHuem
MX 3HAYEHWE ANA KHUIHU
OPraHu2Ma ¥ KIETKH
2. MHoroo6pazue xuebix oprannamon (11 y)
Bakrepuun. MHoro- Baxrepuu: ctpoeHue u Xapaxkrepu208ate Onuceisate pazHoobpasHsie hopmbl Paccmarpuea-
obpazue BaKTepuit | XKUIHEOEATENBHOCTD. 0CcoDEHHOCTH CTpOe- GaxTepranbHbIX KIETOK Ha PUCYHKE Hue GaxTepui
Bakrepum — npuMHUTHB- | HMA BakTepui. yuebHuKa. Ha roTOBbIX
Hbi€ OAHOKNETOMHBIE Op- Pa3nuuate NnoHATUA: «aBTOTPOdbI®, MUKpOnpena-
rarmambl, CrpoeHue Bak- ereteporpodbls, «NPOKAPUOTLIS, parax c uc-
Tepui. PaamHoxeHue & 3YKAPUOTbI®. NONL20BAHHEM




OcHoBHbIE BHAOLI AEATENBHOCTH

Ucnonsbao-

Ne Lleneran ycranoeka | Kon-so
an/n Tema Copepxxanue Ve e oby4aouMxca Ha ypoke /gHey- gaHue obo-
POYHOM 3AHATHU pyaoBaHue
3 BaKTepui AeneHUeM 1 XapaKTepu30BaTh NPOLECCH XMHU3HE- undposoro
KneTku Hageoe. baxre- AEATENLHOCTH BAKTEPHUM KaK NPOKa- MMKPOCKONA.
PHM KaK caMmas ApeBHASR PHOT. SneKTpoH-
rpynna opraHM32MoB. CpaBsHMBaTh M OUEHMBATL ponb BakTe- | Hble Tabnuubl
Mpoueccsl xuanHenes- puit-asToTpod OB M BakTepuit-reTepo- | M Naaxkaroi.
TensHOCTH BaKTEpPHA. Tpodos B npupoaey meHue paborats
MNoxsTHe 06 asToTpodax ¢ naboparopHoiM 060pyaOBaHHUEM,
U retepoTpodax, npokKa- yBENUYHTENBHBIMK NPpUBOpamMu.
pHOTaX M 3yKapMoTax
4 Pacrenua. MHoro- Pacrenua. Xapakrepu308BaTth 1 Paanuuyars YacTH UBETKOBOrO pacre- O6napywe-
obpazue pactenun. | [Npeacrasnedue o hno- | masHbie NpUaHAKK HUA Ha PUCYHKE yuyeOHMKE, BbUABMIaTh | HME XNOpo-
3HaueHue pactenun | pe. OtmuuTensHoe pacTeHMn. npeanonoxeHns o6 ux dyHKUMaX. nNacTos B
B NPHPOJE M KWU3HK | CBOWMCTBO PACTEHMM. CpaerHHBaTh UBETKOBLIE M FONOCEMEH- | KNETKax pac-
YenoseKa Xnopodwunn. 3HaueHue Hbi€ PACTEHMA, XapPaKTEPU30BaTL MX TEHWH C MC-
dortocuuTeza. CpasHe- CXOZCTBO M Pa3/iMuMA. NONb20BaHK-
HUE KNETOK PACTEHMH W XapaKTepuz0BaTh MXM, NanopoTHUKY, | em undposo-
Bakrepuin. [JeneHue XBOLM, NAayHbl KaK CNOpOoBbIe pacTe- | ro
UapCcTea pacTeHWi Ha HUA, ONPeaenATL TEPMUH «Cnopas. MMKDOCKONA.
rpynnbi: BOAOPOCAH, BrifBNATL Ha PHCYHKE yyebHUKa paz- | 3nekTpoH-
useTKoBbie (NoKpbiTOCE- NUYHMA MEXIY PACTEHUAMM Pa3HbIX Hble Tabnuubl
MEHHBIE), TONOCEMEH- CHCTEMATHUYECKMX TPynn. ¥ NNAKaTol.

Hbi€, MXM, NAAYHBI, XBO-
LM, NANOPOTHHUKM.
Crpoenne pacrenuin. Ko-
peHb u nober. Choesu-
we sogopocnen. OcHos-
HbIE PA2TMYMA NOKPLITO-
CEMEHHBIX M
ronoCeMeHHbIX pacTe-
HuH. Ponb useTkoBbIx
PACTEHHH B XKM3HM YENo-

BEKa

ConocTaBnaTte CBOMCTBA PACTUTENL-
HOM ¥ BaKTEPHANLHOW KNETOK, AENaTh
BbIBOAbL.

XapaKTepu30BaTh 3HAYEHHE PACTEHHUH
PazHbiX CUCTEMATHUYECKMX rpynn B
KWU3HM Yyenoeekay merue paborats C
naboparopHbiM 060pyaOBaHHWEM, yBE-
NWYHUTENBHBIMK NPHBOpaMMu.




OcHoeHbie BUAbI AEATENBHOCTH Ucnonbao-

Ne Ueneesan ycranoeka | Kon-so

a0 Tema Copepxanne U A, obyuaouwmuxca Ha ypoke /BHey- saHue obo-
POYHOM ZAHATHM pyooBaHue

5 Jusotheoie. Crpoe- | JKusotHbie Pacnoznagars og- 1 XapaxKTepu20BaTh NPOCTEHLLUMX NO [oToBMTL Mu-
HHE MMBOTHBIX. Mpeactaenenue o hay- | HOKNETONHBIX M PHUCYHKaM y4yeOHMUKE, ONMCLIBATD MX Kponpenapar
MuorooGpazue »u- | He. OcoBeHHOCTH M- MHOTFOKNETOMHBIX M- paznuyMe, HazblBaTb YacTH MX Tena. KyNneTypbi
BOTHbIX, MX PONb B sotHbix. OaHoKneTOY BOTHbIX Ha PUCYHKAaX CpasHmBaTth CTpoeHMe Tena ameébbl ¢ | ameb.
NPUPOAE M HHUIHK Hbi€ M MHOTOKNETOYHbIE | y4eOHMKa. KNETKOW 3yKapwoT, AenaTs BuBOAbI. O6Hxapy»xe-
yenoeexka opraHuambl. Ponb »xu- HaabiBats MHOMOKNETOYHBIX KMBOT- HWe oa-

BOTHbIX B NPHPOJE M HbiX, H20OPKEHHBIX HA PUCYHKE HOK/ETOUYHbIX
JKMIHW YENOBEKA. 3aBMu- yuebHuKa. HUBOTHBIX
CMMOCTb OT OKPYXKAK0- Paanuuats 6ecno3s80HOYHbBIX M NO- (npocTei-
LiEen cpeasl 3BOHOYHbIX HBOTHbIX. Wwux) B BOA-
OGbacHATL PONb KMBOTHBIX B XM3HKW | HOM Ccpege ¢
YENOBEKa M B NpUpOaeE. WCNONb30Ba-
XapakTepu20BaTh QaKTOpbl HEXMBOH | HMEM undpo-
NPUPOALI, OKA3bIBAKWME BIMAHWE HA | BOrO MMKPO-
KUIHEAEATENBHOCTL XKUBOTHBIXY ME- cKona.
Hue pabotate ¢ nabopaTtophbiM 060- | 3neKTpoH-
PYAOBAHUEM, YBENUYMTENBHLIMKM NPH- | Hbie TaOAULbI
Bopamu. M NNaKaThbl.

6 «Habnwopenune 2a Jlabopamopras paboma | lotosute MUKpONpe- 1 Habnwoparh 3a ABMKEHUEM HHUBOT- [oToBMTL M-
nepeaBmKeHHEM Ne 3 Napar Ky/NbTypbl MH- HbIX, OTMEY4aTb CKOPOCTL ¥ Hanpaene- | kponpenapar
HMBOTHBIX «Habniogenwe 2a nepe- | dy20pui. HUE ABVWKEHMA, CDABHMBATL NEPeaBu- | Ky/NbTypbl MH-

ABWKEHMEM ¥MBOTHBIXs | Mayyats xxussie opra- EHWe aByX-Tpex ocobei. dy30opui.
HW3MBI NOJ MUKDO- DOopMyNUPOBATE BLIBOZ O IHAYEHHUM MUayuarb xu-
CKOMOM NP Manom OBWXEHUA ANA KUBOTHbIX, Bble OpraHuz-
YBENHHEHWH. Oukcuposars pelynstarbl Habnwoge- | Mbi Nog Mu-

HWI B TETPAgM. KPOCKONOM
Cobnogars npaeuna paborte: 8 Kabu- | npu Manom
HeTe, obpauesna ¢ nabopartopHbiM yBENUYEHUM.
obopyaoceaHuem. Habnwopars
Ymenue pabortats ¢ naboparopHbimM 33 NBWKEHW-
oBbopyOBaHMEM, YBENUUHTENLHBIMM | €M XMBOT-
npubopamu. HBIX,




Ne
n/n

Tema

Copepxanue

Llenegas ycraHoBKa
ypoKa

Kon-so
yacoe

OcHoOBHbIE BUALI AEATENLHOCTH
obyuyarowmxca Ha ypoke /BHey-
POYHOM 3aHATHH

HUcnoneao-
saHue obo-
pyAoBaHuWe

OTMEYaTh
CKOpPOCTb M
HanpaseneHHe
LOBWXEHUA,
CpaBHMBaTbL
INeKTpoH-
Hbie Tabnuupl
¥ NNaKaTbl.

Muoroo6pazue rpu-
08, X ponb B Npu-
POAE ¥ XKU3HK Yeno-

BEKa.

MuorooBpazune 1 2Haye-
Hue rpubos.

CrpoeHue WwnanoyYHbix
rpuboe. necxeswie
rpubbl, MX HCNONb30Ba-
HHE B 30PaBOOXPAHEHNH
(aHTMOHOTHK NEHULMN-
nuH). OaHoKNEeTOYHbIE
rpubol — aponoxu. Mx
MCNONBI0BAHKE B X/Ne-
SoneyeHun U NnMBOBape-
Huu. CoegobHbie u aqo-
BUTIe rpubel. [Tpasuna
c6opa u ynotpebnexHuna
rpubos B nuuyy. MNapazu-
THYeckue rpubol. Ponb

rpuboB B NpUpoae 1
YKH3HW YENOBEKa

Xapakrepuiosats
CTPOEHME LUNANOYHBIX
rpubos.

Mogpazaenarts wWnsnoyxsie rpubsl Ha
NNacTMHYaTeie 1 Tpybuateie.
OnucoiBaTe CTPOEHHE NNIECHEBLIX
rpuboB No PUCYHKY y4eOHMKA.
O6bacHATL TEPMUHLI ¢aHTHOMOTHKS M
«NEHULMINMHS.

Pacnoznasats chbenobHbie U A008H-
Toie rpubbl Ha Tabnuuax U pUCyHKax
yuyebHuKa.

Yuactsoearb 8 coBMecTHOM obQywae-
HUM npasun cOopa U UCNONb20BAHKA
rpubos.

O6bacHATL 3HaYeHne rpubos ana ye-
NOBEKa WM ANA NPUPOALI

[oToBMTL MK-
Kponpenapar
Kynetypbi
OPOHOKEN.
Mayuats
nnecHesbie
rpubel noa
MHKPOCKO-
noM Npu Ma-
NOM yBenu-
YEHWM Ha ro-
TOBbIX N\
MHKpONnpena-
parax.
INeKTpoH-
Hble Tabnuubt
W NNaKaTh.

3. XXu2Hb opranuamoe Ha nnaHere 3emna (7 u)




Ne OcHoeHbie BMAbLI AEATENBHOCTH HUcnonsbzo-
o Llenesan ycravoeka | Kon-so
ol Tema Copepxanue ypc TR, obyyawuwmMxca Ha ypoke /aHey- saHue 06o-
POYHOM 3aHATHH pyooBaHue
8 Bawaxue 3konoru- Skonoruyeckue dakto- | Paznmuyars noHsmva: 1 Mayuute geicrsme paznuunbix dakto- | Unudposas
yeckux haxkrTopos pbi CpeAbI. «3Konorm4eckmn dax- poB cpeasl (CBET, BAaXHOCT, TeMne- | nabopatopua
Ha OpraH1aMmbl Ycnoeua, enualowme Ha | Tops, «baxKTop HEXM- parypa) Ha OpraHuamel, NPUBOANTL no 3KONOruK
H3Hb OPraHM3MoB BOM Npupoabi®, «pak- npumepbl cobcTeeHHbIX HabnoaeHHn. | (gatumk
B NPHPOAE, — 3KOMOMW- | TOP XKMBOH NPHUPOALID, ApryMeHTMPOBaTL ASATENBHOCTE Y&~ | OCBEWEHHO-
yeckue hakTopbl cpegbl. | aHTponoreHHbin hak- NOBEKA B NPUPOAE KaK aHTPONoreH- CTH, BNAXKHO-
DaKTopbl HEXMBOW NPH- | TOps. Xapakrepu208ars Hbik hakTop CTH M TEMNE-
poabl, (hakToOpbl XKMBOW | ASHCTBHME PAaTMYHBIX BruinonteHue naboparopHon pabortbl. | parypei)
NPMPoabl M aHTponores- | akropos cpeabi Ha
Hole. [1puMepsbl 3KoNorM- | OpraHUaMbi, NPMBOOMTL
yeckux hakTopos nNpUMEPB! COOCTBEHHBIX
HabmoaeHui.
Temaruueckoe nnaHupoegaHuWe Mmarepuana s 6 knacce
«BUONOIrMA — HAYKA O PACTEHHUAX»
Yacte 1. Hayka o pacteHmax
Yacts 2. OpraHbl pacteHui
Yacte 3. OCHOBHbIE NPOUECCHI XU3HEALATENBHOCTH PACTEHHUHA
Yacts 4. MHoroobpasue v pa3suTue pacTUTENILHOTO MMPa
Yacts 5. lNpupoasxbie coobuectea
Ne OcHogHbie suab! gearensHocty 0by- | Mcnonbioea-
Tema Copnepwanue Uenenan ycranosia, | Kasr-so YaOWMXCA Ha ypoke,/ BHeypouHoM | HWe obopypo-
n/n ypoka yacoe
3aHATHK BaHMe
1. Hayka o pacreHuax — Goranuka (4 )
1 KnetouHoe cTpoe- KnetouHoe ctpoenue Crpoetue pactutens- 1 MpuBOgKTE NPUMEPLI OAHOKNETOY- Mukpockon
HHE OPraHuaMos. pacTeHuM. HOW KNIETKM: KNETOY- HbIX ¥ MHOTOK/IETOYHbIX PACTEHHA. undposon,
Knetku pacreruin. CeoicTBa pacTUTENBEHOM | HaR/ CTEHKA, RAPO, UM- Paannuyats M HabiBaTb OPraHOMALI MMKpoOnpena-

KNETKH.

TONNa3Ma, BaKyonu,

KNETOK PacTEHMH.

partbl




OcHogHble BuAb! AeATeNnbHOCTH 00y-

HUcnonbaoea-

N: Lleneean ycranoexa Kon-go
i Tema Copepmauue R S YAOWMXCA Ha ypoke/ BHeypoyHoM | Hue obopyno-
3aHATHK BaHMe
Monosoe pazmHo- Knertka Kak ocHOBHasA nnactugbl. XKXuzHepe- XapaKTepu20BaTs OCHOBHbLIE NPOLEC-
wenume. PocT w paz- | cTpykTypHas eguHMua ATENLHOCTL KIETKH. Cbl MIHEAEATENLHOCTH KIIETKH.
BMTHE OPraHMIMoB pacTeHus. Lenexune Knetxu. O606WaTh 3HaHUA ¥ AENaTh BLIBOALI
Knetka KaK xuBasa cu- O B3aMMOCBA3M paboTbi BCex YacTen
crema. OcobernHocTH KNETKHM.
PACTUTENLHOM KNETKM BoigBNATE OTNHYHTENBHDIE NPUIHAKK
PACTHTENBHOM KIETKH
Ymenune paborats ¢ nabopartopHoiM
obopyaoBaHHUEM, YBENHUMTENbHBIMM
npubopamu.

2 | Knetku, TKaHM u op- | TkaHu pacreHuit. MNoHaTHE O THAHMW pac- 1 Onpepenats NoHATHE ¢TKaHb». Xa- Muxpockon
raHpl pacrenmit. Ot- | MNoHaTtue o TKauu pacte- | TeHwin. Bugsl Tkanen: paxKTepu20BaTh ocobeHHoCTH cTpoe- | uudposon,
NUYUTENBHBIE NPW- HuH. Buasl TkaHen: OCHOBHaA, NOKPOB- HUA W QYHKLUMK TKAHEW PACTEHMN. MMKpONpena-
3HAKM XUBBIX OPra- | OCHOBHAA, NOKPOBHAR, Has, NPOBOAALLAN, YcraHaenuBats 83aMMOCBA3b CTPOE- | paThbl
HHU3MOB NPOBOAALLAR, MEXAHM- MexaHuyeckasn. [pu- HUA K DYHKUMI TKaHEN.

yeckan. [IpuynHbl NOSB- | YMHBI NOABAEHMA TKa- O6bACcHATL 3HAYEHWE TKAHEN B XKMH3-
NEHNA THAHEHN. Hen. PacTenmne Kak HU pacTeHus.
O606wweHne U cucTema- LENOCTHBIN XKUBOH 06061aTs U CHCTEMaTHIMPOBATL
TM33LMA 3HAHWHM NO Mate- | OpraHnaM, COCTORLLMIM 3HaHMA NO TEME, AEeNaTh BLIBOALI.
puanam TeMsl ¢Hayxa o W32 KNETOK ¥ TKAHEM. O1Beyars Ha UTOrOBbLIE BONPOCHI Te-
pacTreHuax — OoTaHuKas. Mbi, BLINOMHATL 2a4aHHA

2. Opranw pacrexnui (8 u)

3 Cems, ero ctpoenue | Cema Kak oprax paz- Crpoetine cemenu: 1 O6bvacHATL ponb CEMAH B NPUPOIE. Pa6ora
W 3HaYeHUe MHOKEHHA PACTEHWA. KOXypa, 3apoabiy, Xapaxkrepu208arts hyHKUMM YaCcTEN «Crpoetme

3HaueHWE CEMAH B NpM-
poOAe ¥ U3IHU YENOBEKA
Jlabopamoptas paboma
Ne 1

«Crpoenne cemenu da-
conus

3HOOCNEPM, CEMRAAO-
nm. Crpoetue 2apo-
Abiwa pactexua. [ey-
AONbHbLIE ¥ OAHOAONb-
HblE PACTEHHA.
MNpopacraHue cemaH.

CEMEHM.
OnucoiBate CTpOEHHE 3apoasbilua
pacTeHuA.

YcraHaenmBaTh CXOACTBO NPOPOCTKA
C 2apOAbILIEM CEMEHH.

OnucoiBats CTaauM NPOPACTAHHUA

cemenu daco-
nmMs
Undposan
naboparopua
Nno 3KONOruM
(narumk ocee-
LWEHHOCTH,




OcuoeHbie BUABLI AeaTenbHocTH 00y- | Mcnonbaosa-
N: Llenesan ycranoexa Kon-so
n/n Tema Copepmauune i acon YaWMXCA Ha ypoke/ BHRYPOUHOM | Hue obopyao-
AHATHH BaHMe
MpopocTok, ocoben- ceMaH. BoiAaBNaTL OTNHUYMTENbHBIE BNAKHOCTH M
HOCTH Er0 CTPOSHMA.. NPU3HAKKU CEMAH ABYAONBHLIX M 04- | TEMneparty-
HOAOMNbHBIX PACTEHMN. pbi).
Mcnons3osare MHDOPMaUMOHHbIE 3NeKTPOHHbIE
pecypcsi ANA NOArOTOBKM coobuye- Tabnuusl U
HWA O PONKM CEMAH B XXM3HM YENoBe- | NAakarbl.
Ka.
Mposoaute HabnwoaeHua, dukcupo-
BaTb MX Pe3yNbTarbl BO BPEMA BbINON-
HeHua naboparopxon paboTsl.
Cobnopate npasuna paboTbi B Kabu-
HeTe, obpaulesna ¢ naboparopHbiM
obopyaoeaHueM Ymernue paborats €
naboparopHoiM 060pyaOBaHHEM,
yBENUYUTENBHLIMK NPHBOPaMM.
4 Ycnosua npopacra- | 3HayeHue Boabl M BO3- Mayuute pone 3anac- 1 XapaxTepu20BaTe ponb sogbl v 8oz~ | Pabora
HHA CEMAH AYXa ANA NpopacTaHna HbIX MUTATENBHBIX BE- Iy Xa B NPOPacTaHHH CEMAH. «Ycnosua
CEMAH. 3aNacHbIE NKUTa- | LWECTB CEMEHW. [eM- OGbACHATL 3HAYEHME 3aNACHBIX NW- | NPOPACTaHWA
TenbHbIE BEWECTBA Ce- nepaTypHbie YCNOBHS TaTeNbHbIX BELLECTE B NPOPACTAHUM CEMAHS.

MeHM. TeMneparypHbie
YCNOBMA NPOPACTaHUA
cemad. Pone ceeta. Cpo-
KM NOCEBa CEMAH

NPOPACTaHUA CEMAH.
Ponb ceera.

CEMAH.
O6bacHATL 23aBUCMMOCTL NPOPACcTa-
HUA CEMAH OT TEMNEPATYPHbIX YCIOo-
BWHA.

MNporHoauposaTs CPOKM NOCEBa Cce-
MAH OTAENbHbIX KyALTYD.

Ywmenue paborats ¢ nabopartopHbiM
obopya0BaHHEM, YBENHUHTENbHBIMK

npubopamu.

3Ha4eHue Bo-
Abl ¥ BO2Oyxa
ANnA npopac-
TAHUA CEMSH.
Unudpoean
natoparopusa
no 3KONOTHK
(narumk ocee-
LWEHHOCTH,
BNAXKHOCTH U
TEMNEpaTy-
pbi).




OcuogHble Buabl pearensHoctu 06y- | Mcnonbaosa-
N: Llenesan ycranosxa Kon-so
= Tema Copepwanue Vrsa e YAOWMXCA HA ypoxe/ BHeypouHOM | Hue obopyao-
3aHATHM BaHue
INEKTPOHHbIE
Tabnuusl 1
nNaxarbl.
5 KopeHs, ero ctpoe- | Tunbi KopHesbix cucteM | MayuuTb BHewWwHee 1 1 Paanuuyarte u onpegenats Tunbi Kop- | Mukpockon
HHE M 3HaYeHHe pacrenui. Crpoerue BHYTPEHHEE CTpoe- HEBbIX CUCTEM Ha pUCyHKax, repbap- | uudposon,
KOPHA — 30HbI KOPHA: HWE KOpHSA HbIX 3K3EMNIAPax, HATYPaNbHbIX MUKpOnpena-
KOHYC HapacTaHusa, Bca- obbeKTax. parbl.3neK-
CbiBAHMWA, NPOBEAEHMA, HaaniBaTs 4acTu KOpHA. TPOHHbIE Ta-
penexua, pocra. Pocr YcraHaBnMBaTte B2aMMOCBA3b CTpoe- | Bauusl M nna-
KOpHA, reoTponuam. Bu- HUA U DYHKUMA YacTel KOpHA. Karbi.
[OWIMEHEHWRA KOPHEN. O6bacHATL 0COBEHHOCTH pOCTa Kop-
3HaueHHe KopHeH B HA. [TpoeoanTL HabNKAeHHA 2a K3-
npupoge. MEHEHMAMM B BEPXY LUEYHOMW YACTH
KOPHSA B Nepuos pocTa.
XapaKTepu20BaTh 3HAYEHUE BUAOU2-
JlabopamopHaa paboma MEHEHHbIX KOPHEHW ANA PAcTeHUH.
Ne 2 MNMpoeoaute HabnwogeHua u GUKCHpO-
«Crpoenne KopHsa npo- BaTb MX PE3YNbTaThl BO BPEMA BbiNON-
pocTKa» HeHua naboparopHon paborsl.
Cobnwogars npaeuna paboTbt B Kabu-
HeTe, obpauwenns ¢ naboparopHbiM
obopyaosaHuem
Ymenune pabotate ¢ naboparopHoim
oBopyA0BaHUEM, YBENHYUTENBHBIMK
npubopamu.
Nucr, ero ctpoenue | Jlucr, ero ctpoeHue u Mayuutb BHELWIHEE M 1 Onpegenats yacTu nucTa Ha repbap- | Mukpockon
M 3HaYEHUE 3Ha4EHHE BHYTPEHHEE CTPOSHME HbIX 3K2EMNNSPax, PUCYHKaX. uwdposoit,
BHewHee ctpoeHue nu- | nKcTa. Paanuuats NpOCTLIE U CNOXKHBIE NW- MMKpONpena-
c1a. BuyTpennee crpoe- cTbA. XapaKTepu208ars BHyTpeHHee | parblBayTpen
HUE NKCTa. TUNbl XMUIKO- CTPOEHME NUCTA, Ero YacTu. Hee CTpoeHue

BaHWA NKCTbEB.

NHCTa.




OcHoBHbIe BUABI AEATENBHOCTH o6y-

HUcnonbaoea-

N: Uenesasn ycranoska Kon-Bo
5k Tema Copepwaune s SR YaWMXCA Ha ypoKe/ BHeypouHOM | Hue obGopyao-
32AHATHH BaHMe

6 Crpoenue u DyHKUMM YcraHaBnuBaTh 83aMMOCBA3L CTPOS- | JNEKTPOHHbIE

YCTbHL. 3HAYEHME NKCTa HUA W DYHKUMIA NucTa. Tabnuusl 1
ANA pacTeHns: HOTOCHH- XapaKTepu20BaT BUAOUIMEHEHHSA NNAKaThi.
Te3, HCNapeHue, razoob- NUCTLEB PACTEHMUH

meH. Jlucronan, ero Ywmenue paborats ¢ naboparopHbiM

pPONb B dW3HK PACTEHMA. o6Gopya0oBaHHEM, YBENHYHTENBHBIMH
BugouamerneHua nu- npubopamu.

CTbes

7 Crebens, ero ctpoe- | Crebens, ero ctpoeHue Mayyuts BHEwWwHee 1 Onuceisats BHewHee cTpoenue cret- | Mukpockon

HHE ¥ 3HaYeHue M 3HaYeHUe cTpoexue crebna. Tu- N8, NPUBOAUTL NPUMEPD! PaanMyHbIX | unudpoBOH,
nel crebnen. BHyTpen- THMNOB cTebnen. MHUKpOnpena-
JlaGopamopHas paboma | Hee ctpoerue cTebns. Ha3siBats BHyTpeHHME YacTu ctebna | patbl. «Cre-
Ne 4 ¢BrewHee cTpoe- DyHKymu ctebng. Bu- pacTeHni U ux DyHKLMM. Genb ogHO-
HHE KOPHEBMWA, Kny6- AouameHeHua crebna Onpepenats BMAOM3IMEHEHUA HAA- OONbHBIX KU
HA, NYKOBMLbIY y HaA3eMHbIX ¥ NOJ- 2EMHbLIX M NOA2EMHbIX Noberos Ha ABYAONbHbBIX
3eMHbix noberos. pucyHKax, oTtorpadmax, Hatypans- | pacteHui»
HbiX OOBEKTaX. 3NeKTPOHHbIE
M3ayyarb ¥ onuceiBate ctpoeHue noa- | Tabnauusl u
3eMHbIX No6eros, OTMEYaTs MX paz- NNAaKaTbl.
NHYHSA.
DOuUKCHPOBaTL PEIyNLTaThi MCCNEao-
garHui. Cobnopars npaeuna pabotsl
B kabuHete, obpawerna c nabopa-
TOpHbIM ODOpPYAOBaHKEM
3. OcHoBHbIE NPOUECCHI KHIHEAEATENLHOCTH pacTeHuM (6 u)

8 MunepansHoe nuta- | MuHepansHoe nuTaHue Ycrasasnusears B3an- 1 OG6bRCHATE PONb KOPHEBBIX BO- Uudposas
HHE DACTEHMH U PacTeHMI U 3HaAYEHHE MOCBA2b MNOYBEHHOMD NOCKOB B MEXaHW3IME NOYBEHHOro naGoparopus
3HaYeHME BOAbl BOAbI NUTaHKA PACTEHHN M NUTaHKUA. No 3KONOTHH

Bopa kak HeobxoguMoe | yCnoBuit BHELUHEH OB6ocHoBbLIBaTL PONL NOYBEHHOIO NK- | (AaTUMK BRaXK-
YCNOBWE MMHEPANbLHOMO | Cpeabi. TaHMWA B XKU3IHU PACTEHMH. HOCTH, OCBe-
(noyseHHOro) NUTaHKA. LWEHHOCTH)




n/n

Tema

Copepmanue

Ueneean ycranoexa
ypoKa

Kon-so
yacoe

OcHosHble BHALI AeaTenbHOCTH 00y-
YAIOWMXCA HA YPOKe,/ BHEYPOYHOM
JaAHATHH

Ucnonbaoea-
Hue oBopyao-
BaHHe

UasneyeHue pacternem
132 MOYBbI PACTBOPEHHbIX
B BOAE MMHEDPANbHbIX
conen. DyHKUMAa KopHe-
BbiX BONOCKoB. [epeme-
LLEHWE BOAbI K MHHE-
PanbHbIX BEWECTE No
pacTeHuo. 3HayeHne
MUHEepansHoro (noyseH-
HOTO) NUTaHUA. THNB!
yaoBpeHui U ux ponb B
KMIHW PACTEHMA. JKO-
NOrMYECKHUE MPynnbl pac-
TEHMI NO OTHOLIEHMIO K
soae

CpaBHHBaTL M Pa3IM4aTh COCTAB M
3HAYEHMUE OPraHUHYEeCKMX U MUHE-
panbHbiX yaoOpeHun ona pacTeHuin.
Mcnonbz0Barh MHOOPMaLMOHHbIE
pecypchbl ANA NOArOTOBKM Npe3eHTa-
LMK NPOEKTa O NPHUCNOCOBNEeHHOCTH
K BOAE PACTEHMWI Pa3HbIX 3KONOruye-

CKMX rpynn

BozaywHoe nuta-
HUE PACTEHWN —

dotocuuTes

BoagywHoe nutanue
pacTeHun —
doTocuHTE

Ycnoeua obpazosaHung
OpraHU4YeCKHX BELLECTE
B PacTeHMH. 3eneHoie

Xapaktepuzosars
YCNOBMA, HeoOxoau-
Mbi€ AN8 BO34YLHOro
NUTEHWUA PACTEHWNA.
O6vacHATs ponb
3€NEHbIX IHCTLER B

MpuBoaWTL NPHMEPLI OPraHW3IMOB —
asroTpodoB U reteporpodos, Haxo-
OWUTb PA3NHYMA B MX NHUTAHHW.
O60cHOBLIBATL KOCMUYECKY 1O PONb
3eN€HbIX pacteHui. Mcnonbaosars

WHDOpMaLMOHHBIE PECYPCH ANS

Uudpoean
naboparopua
No 3KONOTHUM
(narumx yrne-
KMCNOro raza
W Kucnopoaa)

pacreHun — astoTpodbl. | doTocutTeze. NMOAroTOBKM COODLEHHS O ponu
leteporpodsl Kak no- thoToCHHTE2a Ha HalLEn NNaHeTe
Tpebutenu roToesix op- BoinonHATL HabnogeHHa U uamepe-
raHWYECKHX BELLECTE. HUA
3nauenue poTocuHTEIA
B Npupoae
1 Leixanue n obmeH Leixarue u oBMeH Be- Xapakrepuaosats 1 Bocnuranue Gepextoro otHowerua | Undposas
BELLLECTB Y PACTEHMIA | LLECTB y pacTeHui Cy WHOCTL Npoyecca K CBOEMY 340POBbIO, MPUBHTHE MH- naboparopua

Pone AbIXaHWA B HW2HM

AbIXaHHA Y PACTEHUA.

TEPECA K M3YYEHHIO NPeaMeTa.

MO 3KONOrUM




OcuosHbie BuAbI aeaTenbHocTH 00y- | Mcnonbaosa-

N2 Ueneran ycranoska Kon-so

a/n Tema Copepwanue S el YaWMXCA Ha ypoke/ BHeypouHoM | Hue obopyao-
JAHATHM BaHMe
pacrenuit. CpaeHutens- | Ycranasnuears B3aum- BoinonHATL oneiT, Habnwaars pe- (narymx yrne-
Han XapaKTepMCcTUKa MOCBA3b NPOLECCOB IYNLTAaThl M AENaTh BbIBOABI NO pe- KWCNOTo raza
NPOLECCOB AbIXaHWA K AbixaHua u hoToCHH- IyNLTATaM MCCNEZOBaAHKUA W Kucnopoga)
dorocurreza. Obmen Te3a, NPOBOANUTL MX
BELUECTB B OpPraHMame CpaBHeHMe.
KaK Ba)KHEHLUMK Npu- Onpegenatb noHATHE
3HAK MH3HKU. Baaumo- «0OMeH BELLECTBY.
CBA2b NPOLECCOB Abixa- | XapaxkTepua0Bath 0b-
HuA ¥ doTocuHTE2a MEH BELLECTB KaK
BAXKHbIH NPHIHAK
KU3IHM
4. Muoroo6paaue u pazeutne pacTurensHoro mupa (10 4)

12 Bogopocnm, ux O6uwan xapakTepucTi- Mayuutb cTpoeHue u 1 Beinenatb M ONUCHIBATL CYLLECTBEH- Muxpockon
MHoroobpaaue B Ka. Ctpoenue, pa3aMHO- | pasMHOXEHME BOAO- Hbie NPUIHAKK BOOOPOCNEN. undposon,
npupoae KEHUE BOAOPOCNEN, pocne#n XapaKTepu20BaTh rMABHbIE YEPThI, MMKpONnpena-

PazHoob6pazue sBogo- NeXalmMe 8 OCHOBE cMcTeMaTukn Bo- | paroi. (Og-
pocnei. Otgens:: 3ené- AOpOCnen. HOKNETOYHaA
Hoie, KpacHbie, bypoie Pacnoaxasars B040POCAH Ha PUCYH- | Bogopocis —
BOAOPOC/H. 3HaYEHUe Kax, repbapHbix Marepuanax. XNaMHaoMO-
BOAQOPOC/EH B NpUpoge. CpasruBaTh BOQOPOCAH C HazeMub- | Hana)

Mcnone3oBatune soao-
pPOCnEeH YENOBEKOM

MM PACTEHHMAMM M HaxoguTs obume
MPHIHAKH.

O6bacHATL NPoOUECCh PAa3MHOXKEHUA
Yy OQHOKNETOYHbIX M MHOMOKNETOY-
HbIX BOAOPOCNEN.

Mcnons208arte MHDOPMALUMOHHBIE
pecypchi ANA NOAroTOBKM coobuye-
HUA O 3HAYEHWM BOJOPOCNEN B Npu-
POAE W XM3HH YENOBEKA




OcuoeHble BuAb! AeaTensHocTH 00y- | Mcnonbaoea-
N: Lleneean ycravoska Kon-eo
alD Tema Copnepwanue PECER o YaOWMXCA Ha YpoKe,/ BHeypouHOM | Hue obopyno-
IAHATHH BaHue
13 | Otaen Moxosua- MoxosugHsie, xapaktep- | M2yuutb ctpoerne u 1 CpaBHuBaTh NpeacTasMrenci pas- Mukpockon
Hole, OBuwan xapak- | Hble YepThl CTPOEHMA. Pa3MHOKEHHE MXOB NWYHBIX TPYNN pacTeHui otaena, ge- | umdposon,
TepucTuka u 3Havye- | Knacce:: NeueHourukm 1 NaTb BLIBOAbI. MUKpOMnpena-
Hue JNucrocrebensHbie, ux Haasigate cywiecTeeHHbie npuadaxku | partol. (Char-
OTNWYMTENBHbBIE YEPThl. MXOB. HYM — Kne-
PaamHoxenue (Becno- Pacnoasasarts npeacTasuTenei Mo- TOYHOE
NOE W NONOBOE) ¥ pas- XOBMAHbIX Ha pUCYHKax, repbapHbix | cTpoeHue)
BUTHE MOXOBMAHbIX. Mo- Marepuanax, *xuebix obbekrax.
XOBMUAHbLIE KaK Criopo- Boigenate NpU3HaKK NPUHAONEXHO-
Bbl€ PACTEHMA. CTH MOXOBMAHbIX K BbICLUMM CNOPO-
3HauyeHUe MX0B B NpH- BbiM PACTEHMAM.
POAE M UIHK YENOBEKaA. XapakTepu20BaTs NPOLUECCH paz-
MHOXEHWA ¥ PA3BUTHA MOXOBMAHBIX,
Jla6opamop+as paboma MX OCOBEHHOCTH.
Ne 6 YcraHaBnMBaTh 82aMMOCBA3b CTPOE-
«MNayuenune sHewrero HWA MXOB M MX BO3AEHCTBHA Ha
CTPOEHHS MOXOBMAHBIX cpegy oOuTaHuA.
PacTeHui» CpaeHMBaTh BHELIHEE CTPOEHME
3ENEHOro Mxa (KyKylWKMHA NbHa) U
Genoro mxa (chardyma), otmeuars
MX CXOACTBO ¥ PA3INHYMA.
OuUKCHMPOBaThL Pe3ynbTaTthl MCCNeqo-
BaHWMH.
Co6niopats npasuna paboTsl B Kabu-
HeTe, obpauierna ¢ naboparopHbiM
obopyaoBaHueM
14 | Otaen lonocemen- O6wan xapakrepuctuka | Mayuuts obuyo xa- 1 Beinsnarts obume yeptol ctpoeHua | Pabora c rep-

Hole. O6wan xapak-
TEPUCTHKA M 3HaYE-
Hue

ronocemeHnHbix. Pacce-
NEHWE rONOCEMEHHBIX
MO NOBEPXHOCTH 3eMnu.
Obpazosanue ceMaH

PaKTEpPUCTUKY Tonoce-
MEHHBIX PACTEHHH

Pa3BUTUA CEMEHHbIX PACTEHHM.
Ocsausats npueémbl paboTsl C onpe-
penurtenem pactennin. Cpasxusars
CTPOEHHE CNOopPbl U CEMEHHN.

BapHbiM maTe-
puanom




OcHoeHblie Buabl gearensHoctu 00y- | Mcnonbaosa-
N: Leneean ycranoska Kon-eo
i Tema Copepwaune rces e YaIOWMXCA Ha ypoKe/ BHeypouHoM | Hue obGopyno-
32HATHH BaHMe
KaK ceugeTenscTso 6o- XapaKTepu208aTh NPOUECCH paz-
Niee BbICOKOro ypOBHS MHOXEHWUA W PA3BUTHA rONOCEMEH-
PazBUTHA FONOCEMEH- HbIX.
HbIX MO CPaBHEHMWIO CO MporHo2upoBars NOCNEACTEMA HEpPa-
cnopoebiMi. OcobeHHo- LIMOHANbHOM NeATENbHOCTH YENOBEKA
CTH CTPOEHUSA M PaBU- ANA XKUIHHU FONTIOCEMEHHBIX,
THA NpegcTaBuTENen Mcnonb3oears MHbOpPMaLMOHHBIE
Knacca Xeo#Hoie, [ono- pecypcsl AnA NOArOTOBKM Npe3eHTa-
CEMEHHBIE Ha TEPPUTO- LMM MPOEKTa O 3HAYSHUM XBOMHbBIX
puu Poccum. Mx anavye- necos Poccuu
HME B NPHPOAE M KHUIHM
yenoseka
15 | CemeitcTBa Knacca O6wan xapaKkrepucTi- Mayuuts obugyo xa- 1 Boinenate 0CHOBHbIE Npu3HakK Knac- | Pabora c rep-
IeynonsHble ka. Cemeicrea: Poz2o- PaKTEpPUCTHKY Ce- ca [eynonsHsie. BapHbiM MaTe-
useTHble, MoTbinbkoBbIE, | MeWcTB Knacca [lsy- OnucoiBaTe OTIMYMTENBHBIE NPU3HA- | pUanoM
KpecrousetHbie, BONbHbLIE, KM CEMEWCTB Knacca.
Macnénoswie, Cnox+o- Pacnoaxasarts npeacrasvrenci ce-
useTtHbie, OTanumnTens- MENCTB Ha PUCYHKax, repBapHbix Ma-
HbIE NPU3IHAKK Ce- TEpUanax, HaTypanbHbix oObexTax.
MEHCTB, 3HaYeHue B MpumeraTs npuémbl paboTel C onpe-
NPHPOZE M KUIHM YENO- OENWUTENEM PACTEHMN.
sexa. Cenbcrkoxozan- McnonsaoBars wHbOpMaUMOHHBIE
CTBEHHBLIE Ky/bTy Pbl pecypchl ANA NOATrOTOBKM NpeeHTa-
LMK MPOEKTa O PONH PACTEHWIM KNAc-
ca [leynonsHbie B NDUPOSE ¥ XMIHM
4YenoBeKa
16 | CemeicTBa vnacca O6uwas xapakrepuctura. | Mayyuts obugyo xa- 1 Beinenate npuaHaku knacca OgHo- Pabora c rep-

OpgHopgonsHbie

Cemeiictsa: Jlunentoie,
Nyxoewie, 3naku. OT1-
NHYUTENBHBIE MPHIHAKH.
3HaueHue 8 npupoae,

PaKTEPUCTHKY Ce-
mencTs Knacca Oaxo-
BONbHbLIE.

OONbHBIE,

Onpegenate NpuaHaku AeneHna
knaccoe [syaonstbie u OgHogons-
Hbi€ Ha CeMenCTEa.

BapHbiM MaTe-
puanom




n/n

Tema

Copepwaune

Ueneean ycranoeka
ypoka

Kon-so
yacos

OcHoBHble BUALI AeATeNnbHOCTH 00y-
YAIOWMXCA Ha YPOKe/ BHEYPOUHOM
3AHATHM

Hcnonbaoea-
Hue obopyno-
BaHMe

MH3IHM Yenoseka. Mc-
KMIOMUTENBHAR PONb
3NAKOBbIX PACTEHHM

OnucoiBaTe XapaKTepHbIE YePThl Ce-
mencTe knacca OgHogonsHbie.
MpumenaTs npueéMbl paboTsl C onpe-
OENUTENEM PacTeHHN.

MpuBOAUTL NPUMEPEI OXPaHASMbIX
BHAOB.

Mcnone3osare MHdOpMaUMOHHbBIE
pecypchl ANA NOArOTOBKKM NPe3eHTa-
UMK NPOESKTa O NPAKTHUYECKOM HC-
NONb20BAHWM PACTEHUH CEMENCTBA
OpHoponbtbie, 0 3HAYESHUM 212KOB
AONA XMBLIX OPraHM3Mos

TemaTuueckoe nnaHMpoBaHue MaTepuana B 7 Knacce
«BUONOIrNA. PASHOOBPA3UE OPTAHU3MOB: XXUBOTHBLIE»

Yacrs 1. Obuime ceefeHrsa © MUpe XHUBOTHBIX
Yacts 2. CGrpoeHue Tena MUBOTHbIX

Yacts 3. MNoauapcreo lMpocteiwme, unu OgHOKNETOUHbIE
Yacts 4 MNoauapcreo MHOrokneTouHsle
Yacts 5 Tunet Mnockue uepeu, Kpymeie yepeu, Konbuartsie yepeu

Yacrs 6 Tun Monnocku

Yacrs 7. Tun YnenuctoHorve
Yacts 8. Tun Xopaoesie. becuepenHbie. Hagknacc Poibel
Yacts 9. Knacc 3emHoBogHble, unu AmMdubum

Yacte 10. Knacc Mpecmbikaowmecs, unm Pentunmu
Yacts 11. Knacc Mruus

Yacts 12. Knacc Mnekonutaowme, unu 3eepu
Yacts 13. Pazsutue )KMBOTHOrO MMpa Ha 3emne




OcHogHble BHAB! AeATenbHOCTH 00y-

HUcnonbaosa-

nr;'n Tema Copepmwanue uenes:;::cn';auoaua lfg::: YALWMXCS Ha ypoKe,/ BHeypouHom | Hue oGopyno-
3AHATHH BaHMe
2. CrpoeHue Tena »ueoTHbIX (2 y)
1 Knetka Knetxa BbiseuTb cxoacTso u 1 CpaBHMBaTL KNETKM KMBOTHBIX U pac- | Mukpockon
Hayxa uvtonorus. Paznuyue B CTPOEHUM TEHMA. undposon,
CrpoeHue XUBOTHON JMBOTHOM M pacTu- Ha3asiBaTe KNETOUHBLIE CTPYKTYPbI XKW~ | MMKponpena-
KNeTKu: pazmepst ¥ hop- | TenbHOM KNeTok BOTHOM KNETKM. Partbi.
Mbl, KNETOYHbIE CTPYKTY- [enate BLIBOABI O NPHYMHAEX paz-
Pbl, X PONb B KUIHEQE- NMYHA M CXOACTBA KMBOTHOM M pac-
ATENBHOCTH KNETKH. THUTENBHOM KNETOK.
Cxopcrteo u paznuunsa YcraHaenueats 82aMMOCEBA3L CTPOE-
CTPOSHHA XUBOTHOM M HMA KWBOTHOM KNETKM C TMNOM MKUTa-
PacTUTENLHOM KIETOK HUA
Ymenue pabotars ¢ nabopartopHbimM
oB0pyA0BaHHUEM, YBENHUMTENBHBIMK
npubopamu.
2 | Tkanu, opransbl u cu- | Tkanu, opradbl M cucte- | MayyuTs TKaHu: 3nuTe- 1 HazsiBaTs THMNbI TKAHEW XWBOTHbIX. Mukpockon
CTEMbl OPraHos Mbl OPraHoB NHANbHbIE, COEaWHM- YcraHaBnuBeaTs 82aMMOCBA3b cTpoe- | undposon,
Tkanu: snuTenuancHbie, | TENbHLIE, MbILLEYHbIE, HUA TKaHEeH C ux hyHKUMAMMK, MUKpONpena-
COEAMHHUTENBHLIE, Mbl- HEPBHbLIE, MX Xapax- XapakKTepu20BaTh OPraHbl U CUCTEMbI | pPaTbi

LeYHbIe, HEPBHbLIE, UX
XapPaKTEPHLIE NPHUIHAKM.
Opratbl ¥ CHCTEMBI Op-
raHos, oCoBeHHOCTH
CTPOSHUSA ¥ DYHKLMA.
Tunbi CUMMETDUM XHBOT-
HOro, X CBA3b C 06-
Pa30M MHIHM.

TEpHBIE NPUIHAKM.

OpraHOB XHBOTHbLIX.
MpuBOAWTL NPUMEPLI B2aUMOCBAZM
CMCTEM OPraHoB B OpraHMaMe.
BricKazbiBaTh NPEanoNoXeHHA O No-
CNeACTBMAX HapyLUeHHMs B2aUMOCBR-
31 OPraHoOB M CMCTEM OPraHOE ANA
oprasuama.

Onuceisate B2anMmoceazs obpasa
MU3IHU MUBOTHOTO M TUNA CHMMETDMM
Tena.




OcHogHble BUABI AeATENbHOCTH 06,-

Mcnonbaoea-

N Tema Conepwaunue Ueneman ycranosia Kon-so YAIOWMXCA HA YypoKe/ BHeypouHoM | Hue obopyao-
n/n ypoKa yacoe ek S FRR
3. Noguapcreo MNpocrenwmne, unu OgHoknerourbie (4 4)

3 O6uwas xapakrepu- | Cpepa obutanus, sHew- | [arms obuyo xapaxre- 1 BoiaBNATL XapaKTepHbIE NPHU3IHAKK Mukpockon
CTMKa NoauapcTea Hee ctpoeHue, Crpoe- puctuxy [pocrei- noguapctsa lNpocremume, unu Og- undpoeown,
MpocTeiwme. Tun HHE M MMIHEAESATENL- UMM, Ha NnpuMepe Tu- HOKneToyHsle, THNa CapKkogoebie U MMKpOnpena-
CapxooBbie M XKry- | HOCTE CAPKOAOBLIX Ha na CapxkoaomryTi- Y TUKOHOCUbI. patbl (ameba)
TuKoHOoCcubl. Knacc npumepe aMebb-npo- KOBbIE Pacnoaxasars npegcrasMTensi Knac-

Capxogosuie Teq. PazHoo6pazue cap- ca Capxogossie Ha MMKponpena-

KOQOBbIX parax, pucyHkax, chororpadusax.

YcraHasnMeaTs 83aMMOCBA3b CTPOE-
HMA ¥ DYHKUMH OpralM3Ma Ha npu-
Mepe ameDbi-npoTes.
O6ocHOBLIBATL PONb NPOCTEHLLMX B
3KOCMCTEMAX
Ymenne paborate ¢ naboparopHbim
oBopyA0BaHMEM, YBENUUMTENBHBIMM
npubopamu.

4 Tun Capxoposbie v | Cpena obutanus, ctpoe- | Ha npumepe 3smetbl 1 XapakTepu20BaTs cpegy oOUTaHHMA Mukpockon
MY TUKOHOCUBI. HHE M NEPEABMXEHME HA | 3eN1eHOM NOKa2aTs YKIY THKOHOCULEB. undposoH,
Knacc ¥rytwkoHoc- | npumepe 3BrmeHsbl 2ené- | B3aMMOCBA3b CTPOe- YcranaBnvBath B3aMMOCBA3b XapaKk- | MMKponpena-
bl HO#. XapaKTep NUTaHMA, | HMA U XapakTepa nu- TEPA NUTAHWUA M YCNOBHI CPeabi. partbl. (38me-

€ro 3aBMCHMOCTb OT TaHUA OT YCNOBMH O6ocHoBLIBATL BLIBOJ O NPOMEXY- Ha 3eneHas)

ycnoeun cpegbl. [bixa-
HUE, BLIAENEHHE U Pa3-
mHoxeHue. Couyetanue
NPHU3HAKOB XXWBOTHOMO M
PacTeHuUA Y 3BMEeHbI
3enéxon. PasHoobpazue
KTYTUKOHOCUEB

OKDYXAIOLWEN Cpeabl.

TOYHOM NONOKEHUM 3BIMEHDI 3ENE-
HOM.

MNpweogwuTb Aokazarenscrea Gonee
CNOXHOW OPraHM3aumMM KONoHWa b~
HbiX HOPM Iy THKOBBIX.
PackpbiBate ponb Xy TMKOHOCLIEE B
3IKOCHCTEMAX




OcuHoeHble BHAbI AeATenbHOCTH 00y-

Hcnonbaosa-

N Tema Copepwaune Ueseman yeranosa | Kan-sa YAOWMXCA HA YPOKe,/ BHeypouHoM | Hue oBopyno-
n/n ypoKa yacos
IAHATHH BaHWe
5 Tun Undyz0pum Cpepa obutanus, ctpoe- | YcranoBuTh Xxapakrep- 1 Buiasnarte XxapakTepHbie NPHUIHAKK Mukpockon
HHWE ¥ NEPEBWKEHME HA | Hble NPU2IHAKK TUNA mmna Uudy20pum. undposom,
npumMepe wHdy3opumn-Ty- | MHdy20pun u noka- lMpuBOAKTE NPHUMEPDLI M XapaKTepu- MUKpOnpena-
denvku. Ceasb ycnomHe- | 2ath Y4epTol yCNoXMHe- 30BaTh YePTbl YCAOKHEHUA OpraHu- parol. (wdy-
HHA CTPOSHUA MHDY20PHI | HUA B KNETOYHOM 2auumn MHDY30pHit NO CPABHEHMIO C 20pHA)
C NPOUECCAMM MX KM3HE- | CTPOSHMM. CapKOMIY THKOHOCLAMM.
aearensHocTn. PaiHoob- Habnwopars NpoCcTeHLIMX NOA MUKPO-
pazue UHDY30pUI. CKOMOM.
DuKcHMpoBeaTe pelynsrarbl Habnwoge-
Jla6opamop+as paboma HUM.
Ne O606uarh ux, Aenars BuIBOAbI.
«Crpoetue u nepeasu- CobGniopats npasuna NnoBEAEHHS B
weHue uHdy 0pUn-Ty- kabuHeTe, obpauwieHua c naboparop-
denckms HbiM 0BOpyA0BaHMEM
4. Nopuapcreo MHoroknerounbie (2 4)

6 Tun O6uwan xapak- | OBwme yepTbl cTpOe- Mayuute cTpoerme u 1 OnucoiBaTe OCHOBHbLIE NPU3HAKK Mukpockon
TEPUCTUKA MHOTO- Hua. lgpa — ogMHOY- | JKM3IHegeAaTenbHOCTL noguapcrea MHorokneTouHsie. undposon,
KNETOYHBIX XKHBOT- Hoii nonun. Cpega obu- | KMWEeYHONONOCTHBIX Haasigats NpeacTasMTeNne THNA K- | MMKponpena-
Hoix. Tun KuweyHo- | TaHMA, BHEIWHEE M BHY- Ha NpuMepe ruapbl, LWEeYHOMNONOCTHbIX. partbi. (BHy-
NONOCTHBIE. TPEHHEe CTPOEHME. BbiAENHTL OCHOBHbIE Boigenats obume YepToi CTPOEHUA. TpeHHee
Crpoenue u wmane- | OcobeHHOCTH MM3HEAE- | YEPThl YCNOKHEHHUA O6vacHATE Ha NPUMEpPE HanWyMe Ny- | CTpoeHue
AEeATENBHOCTD ATENLHOCTH, YPOBEHDb OpraHM2aLuu no YEBOW CHMMETDHH Y KMLLEYHONO- rMapbi)

OpraHu2aumuM B CpaBHe- | CPaBHEHMIO C NPo- NOCTHBIX.
HUM C NPOCTEHLLIMMMK CTEMLLIUMH. Xapaxkrepu20Bars Npu3Haku Gonee
CNOXHOW OPraHW3aumMK B CPaBHEHUM
C NPOCTEWLLMMH
5. Tunwt Mnockue yepeu, Kpymoie yepeun, Konbyarsie yepeu (5 v)

7 Tun Konbuareie ye- | Mecta oburanua, ctpoe- | Mayunte ocoberHocTu 1 Haasieats 4epTtsl Gonee soicokom op- | Undposoi

peu. OBwasn HHE U MUIHELEATENL- YCNOXKHEHHA raHW23LUMM KONBYATLIX Yepsen no MMKpOCKON,

HOCTb

CPaBHEHMIO C KPYIbIMH.




OcHogHble BUABI AEATENBHOCTH 06y-

Mcnonbaoea-

e Tema Conepwauue Uenesas yeranoma | -Kon-so YAOLWMXCA HA Ypoke,/ BHeypouHom | Hue obopyno-
n/n ypoka yacoe
JAHATHH BaHMe

X3PAKTEPUCTHKA. CUCTEM BHYTPEHHMX Op- | B CTPOEHMM KOMbYa- Pacnoaxasarts npeacrasuTenen knac- | naboparop-
Knacc MHorowe- raHoBs. YposHu opraHu- | Tbix Yyepsen KakK 6o- ca Ha pucyHkax, dororpaduax. Hoe obopyao-
TUHKOBLIE YEPBM 33U#MM OPraHOB YyBCTB Nnee BbiICOKOOPraHu3o- XapaxKTepu20BaTh YEPThl YCAOKHE- BaHWe. JNeK-

CBOBOAHOMMBY LLMX BaHHOM rpynnsl No HWUA CTPOSHMS CHUCTEM BHY TPEHHMX TPOHHbIe Tab-

KONBYATLIX YEPBEH M Na- | CPABHEHMIO C NOCKK- OpraHoe. nuubl

PAIMTHYECKHUX KDY IMbIX MU M KPYIMbIMK Yep- DopMynupoBaTh BbiBog 00 ypoBHE

yepeen BAMM. CTPOEHHA OPraHoB YYBCTB

Jlabopamopt+as paboma

Ne 2

«Buewnee crpoeHue

AOKAEBOro Yepss, ero

nepeaswxeHne, pasgpa-

KHUMOCTbS.

Jlabopamop+as paboma

Ne 3

(no ycmomperuio wyu-

mens)

«BryTpenHee cTpoerme

AOXAEBOrO YEPBAL.

6. Tun Monnwocku (4 4)
8 Knacc Osycresopya- | Cpepa obutanus, eHew- | Mayuutb ocobernHocTH 1 Paanuuate v onpeaenaTts ABy- Undposon

Tbi€ MONNMIOCKH HEE CTPOSHME Ha NpUMe- | CTPOEHKMA Knacca CTBOPYAETLIX MOAMOCKOB Ha PUCYH- MUKPOCKON,

pe 6e23ybku. Crpoenue | [sycrsopuarbie Mmon- Kax, hororpadmax, HaTy panbHbix naboparop-

M Yy HKUMK CUCTEM BHY- | JIFOCKHM obbekTax. Hoe obopyaoc-

TpeHuux opratos. Oco-
GEHHOCTH Pa3MHOKEHHUA
n pazsutna. Ponb B npu-
poAe ¥ 3HaYeHHE Ang
YENoBeKa.

O6bacHATL B2auMOCBA3bL 00paza
WU3HK ¥ OCODEHHOCTEN CTPOSHHA
[ABY CTBOPYATbIX MOUTIOCKOB.
XapakTepu20BaTh YEPTL NPUCNOCO6-
NEeHHOCTH MO/IJHIOCKOB K cpege obu-
TaHHA.

BaHue. Bnax-
Hble npenapa-
Tol,
KONNeKUMH
PaKOBMH




OcHogHbie BUALI AeATeNnbHOCTH 00y-

Mcnonbaoea-

n';.n Tema Conepwauue uenen:;:‘y’:';auoaua 'f:;’::: YAOLWMXCA HA YPoKe/ BHeypouHoM | Hue obopyao-
3AHATHH BaHMe
Jlabopamop+as paboma DopMynMpOBaTh BLIBOZ O PONM ABY- | MOAMOCKOB.
Ne 4 CTBOPHYATLIX MOMTIOCKOS 8 BOAHbIX SNeKTPOHHbIE
«Buewnee ctpoenue pa- SKOCMCTEMAX, B XXM3HW YENOBEKA. Tabnuubl
KOBMH NPECHOBOAHLIX M YcraHaBnMBaTL CXOACTEO ¥ Pa3NMYHA
MOPCKMX MO/TIOCKOB » B CTDOEHMH PAKOBWH MOVTIOCKOB.
Cobniopare npasuna pabotbi B kabu-
HeTe, obpaulesns ¢ nabopatopHbiM
obopyaoBaHueM
7. Tun Ynenucrororue (7 4)
9 Knacc Hacexomoie O6wan xapaKrepucTu- BbifBUTb OCHOBHbIE 1 .BoigBnaTh XapakTepHbie NPHIHAKK lepbapHbin
Ka, 0CODEHHOCTH BHEW- | XapaKTepHbie NpMaHa- HACEKOMbIX, ONUCLIBATL MX NPH Bbi- Mmarepuan —
Hero ctpoenua. PaszHo- | K1 HaceKoMbix nonHeHuun naboparopHon paborel. CTPOEHHE Ha-
ofpazmne poTOBLIX Opra- YcTraHaBnMBaTs B2aMMOCBA3L BHY- CEKOMOTO
Hos. Crpoerue u TPEHHEr0o CTPOSHMA M NPOLECCOB
byHKUMM CHCTEM BHY- HUIHEASATENBHOCTH HACEKOMbIX.
TpeHHMX opraHos. Paz- Habnwopars, dUKCHpOBaTL pe3ynsTa-
MHOXEHME, Tol HabnogeHHun, AenaTe BLHIBOAbI.
Cobnopgats npaeuna paboTtbl B Kabu-
Jlabopamop+as paboma HeTe, obpawexsns ¢ nabopaTopHbIM
Ne 5 o6opyaoBaHueM
«BrewHee cTpoeHune Ha-
CEKOMOro»
10 | Tunot pazeutus Ha- | PazsuTue C HenonHbiM Mayuutb TUNbE pazeu- 1 XapaKTepu20BaTh TUMbI pa3suTHa Ha- | FepBaphbii
CEKOMBIX npespawesmnem. [pynnel | THA HACEKOMbIX CEKOMBIX. marepuan —
HacexkoMelx. Pazeutue O6vacHATL NpuHUMNLL KnaccuduKa- | TUNb! pazem-
NONHBIM NPeBPaLYEHN- LMK HACEKOMBbIX. THA HACeKOo-
eM. [pynnbl HaceKoMbIX. YCTaHaBNHMBATL CHCTEMATHYECKY IO MbIX

Ponb kaxgon ctagum
Pa38HTHA HACEKOMbIX

NPHHALIEXHOCTD HACEKOMbIX.
BoiRBNATL PAa3/IMYMA B PA3BUTHW Ha-
CEKOMbIX C MOMHBIM H HENONHBIM

NpeBpaLeHHeEM




OcHogHble BUABI AeATENBHOCTH 00Y-

Mcnonbaoea-

Ne Tema Copepwauue Uenesan ycranosia Kon-so YAOLWMXCA Ha ypoKe/ BHeypouHoM | Hue obopyao-
n/n ypoKa Yyacos
3aHATHH BaHue
8. Tun Xopapoesie. Becuepenusie. Hagknacc Poibbi (6 4)

1 Hagknacc Poiber. OcobennocTu sHewHero | Mayunts ocobersHocTH 1 XapakTepu208aTe 0COBEHHOCTH BnaxHbie
O6wan xapakrepu- | CTpoeHMS, CBA2aHHBIE C | BHELUHEro CTPOEHMA, BHELUHErD CTPOSHUS Pbib B CBA3M CO | Npenaparw
CTHKa, BHELLHEe obutaHuemM B BOgE, CBA2aHHbIe C 0buTa- cpenow obuTtaHua. «Puibbin
CTpoeHHe Crpoenue u hyHKuMH HWEM B BOJE. Oceausarb npuémbl paboTsbi C onpe-

KoHeyrocTen. OpraHsl DENUTENEM HMBOTHbIX.

BOKOBOH NIMHWUM, OPraHbl Brigenars yeptol npucnocobneHHo-

CNyxa, pPaBHOBECHA, CTH BHYTPEHHEID CTPOeHMA pbib K
obuTanuio B BOAE.

Jla6opamop+as paboma Habnwopars 1 ONKMCLIBATL BHELWHEE

Ne 6 CTPOEHHE ¥ 0CODEHHOCTH NeEpensu-

«BxewHee cTpoetne u EHMA pbib B X0 BLINONHEHHA Na-

ocoBeHHOCTH Nepeas- BGoparopHo# paboTbi.

eHua poibbls Cobniogars npaeuna NoBeASHWA B
KabuHete, obpauwenus ¢ naboparop-
HbiM oBopyaoBaHHeEM

12 | BHytpenHee ctpoe- | OnopHo-asuratencHas Mayuuts BHyTpEHHEE 1 YcraHasnuBaTs B2aMMOCBA3L cTpoe- | BnawHbie

Hue poid cuctema. Crenert Henap- | cTpoexue poibbl. HWA OTAENbHbIX YacTew ckeneTa puib | npenaparsi
HbIX M NapHbIX NAaBHK- M mux hyHKUMIA, «Puibbi». Mo-
KoB. Ckenert ronossl, BeiaBnaTh XapaKTEPHbLIE YepTsl henb — CKe-
ckenet xabp. Ocoben- CTPOEHMA CUCTEM BHYTPEHHMX Opra- | neT poibol

HOCTH CTpOEeHMSA U dyHK-
LUMH CUCTEM BHYTPEHHMX
opraHos. Yeptw Gonee
BLICOKOroO YPOBHA Opra-
Hu3aumMK poib no cpas-
HEHMIO C NTAHUETHUKOM.
Jla6opamop+as paboma
Ne7

(no ycmomperuo yyu-
mens)

HOB.
CpaeHuBaTh 0COBEHHOCTH CTPOEHHUA
M hyHKUMA BHYTPEHHMX OPraHoB poib
M NaHUETHMKA.

XapaKTepu20BaTh YEPTLl YCAOKHE-
HMA OprasMu3aymm puid




OcHoeHblie BHABI AeATeNnbHOCTH 00y-

Hcnonbaoea-

Ne Tema Copepwanne Uenesan ycranoaia Kon-80 YAIMXCA HAa YPOKe/ BHeypouyHoM | Hue oGopyao-
n/n ypoKa yacoe
3aHATHH BaHHe
«BHyTpeHHee ctpoeHue
poibbis
9. Knacc 3emHosoaHbie, wnu Ampubum (4 v)

13 | Grpoenue u ges- XapaKkTepHbie YepTh Mayuuts yepTol cTpoe- 1 YcraHaBnMBaTe 82aMMOCBA3L CTpoe- | Bnaxbie
TENBHOCTb BHYTPEH- | CTPOSHWMA CMCTEM BHY- HMA CMCTEM BHYTDEH- HWA OPraHoB M CMCTEM OPraHoB C MX | npenaparsi
HMX OPraHoB 2EMHO- | TPEHHMX OPraHoB 2eM- HHX OPraHoB 2eMHO- hyHKUMAMK M Cpegoin oOuTaHuA. «3emMHoBOg -
BOAHbIX HOBOAHbLIX MO CpasHe- BOAHbIX NO CpaBHe- CpasuuBath, o6obuiars wHdopma- Hbi€»

HHIO C KOCTHbIMM PbiBa- | HMIO C KOCTHBIMM LMIO O CTPOSHWM BHYTPEHHMX Opra-
mu. Cxopcreo cTpoenus | poibamu HOB ambuOui 1 puib, Aenars BbiBO-
BHY TPEHHUX OpPraHos Abl.
3€MHOBOAHBIX U peib Onpegenats yepTol Honee BLICOKOW
OpraHM3auMM 3eMHOBOAHbIX MO CPas-
HEHMWIO C poiBamu
10. Knacc MNpecubikaowmecs, unu Pentunum (4 )

14 | BHytpeHHee ctpoe- | Cxopcreo w paznuums Mayuutb yepThl cTpoe- 1 YcraHaenameats B2aMMOCBA3b CTpoe- | Bnaxwbie
HME ¥ XKU3HEeaeR- CTPOESHHA CHCTEM BHY - HUA CUCTEM BHY TPEH- HUA BHY TDEHHUX OPraHoB U CUCTEM npenaparsi
TENbHOCTb NPECMbi- | TPEHHMX OPraHos npe- HMUX OPraHos NpecMbi- OpraHoB PenTUAMH, UX DYHKUMH K «lpecmsbi-
KAIOLWMXCA CMbIKAIOWMXCA U 3EMHO- | K3KOLWMXCA NO Cpas- cpenbl obuTaHuA., KalLWMWeCs »

BOAHbIX. YepTbi Npu-
cnocoBneHHoCTH
NPECMBIKAIOWMXCS K
YKM3HM Ha cywe. Paz-
MHOMEHHE U PA3BHUTHE.
3aBMCMMOCTL NOQOBOTO
JKMIHEHHOMO UMKNA OT
TEMNEPATYPHbIX yCI0-
BUM

HEHMHIO C
3E€MHOBOAHDBIMM.

Boiasnate yepTol H0nee BbICOKOM Op-
raHW2aLMK NPECMBIKAIOLWMXCA No
CPaBHEHMIO C 3EMHOBOAHbIMM.
XapaKTepu20BaTh NPOUECCH paz-
MHOXEHWA W PAIBUTHA JETEHLILEH ¥

NPEeCMbIKAIOLLMXCA.
Mcnonb208aTh HHDOPMALMOHHBIE

pecypchl ANA NOATOTOBKM NPEe3eHTa-
UMM NPOEKTa O rO0BOM XHUIHEHHOM
unKne pentunun, 2abore o
NoTOMCTEE




OcHogHble BHABLI ReaTenbHoCcTH 0by-

Hcnonbaoea-

Ne Tema Copepwanne Uenesan ycranosia Kon-so YAUWMXCA HA ypoKe/ BHeYypouHOM | HHe oGopyao-
n/n ypoka yacoe SR ST
11. Knacc NMruyst (9 4)

15 | OBwas xapakrepu- | Baaumoceasb BHewHero | Mayuurs B3aumocessb 1 Xapaxrepu208aTs 0COBEHHOCTH Yyyeno M-
CTHKa Knacca. CTPOEHHMA ¥ NPUCNOCOD- | BHELUHEro CTPOEHUA M BHELUHETO CTPOEHMA NTHL B CBAZM C ubt, Mepba
BHewHee ctpoeHue | neHHOCTH NTUL K NONETY. | NPHCNOCOGNEHHOCTH MX NPHUCNOCODASHHOCTLIO K NONETY. NTULBE, MM~
nTHY Tunbt nepoes 1 ux GyHK- | NTHUY K nonéty O6bacHATe cTpoeHMe W hyHKUMM Ne- | Kponpenapa-

umMM. Yeprei cxoacTea u PbEBOTO NOKPOBA TeNa NTuu. ol ¢l lepeA
pPaznu4MA NOKPOBOB YcraHaBnMBaTe YepThl CXOACTBA M nTHU»
NTHL W PENTUNIHIA. Pa3nMuynAa NOKPOBOB NTHL U PENTH-
N¥R.
Jlabopamopxas paboma Mayuatb n onucoiBate ocoBeHHOCTH
Ne 8 BHELUHEro CTPOEHWA NTHL B XOAE Bbi-
«BrewHree crpoeHue nonHeHua naGopartopHo# paborsl.
ntuusl. CTpoenue ne- Cobnogarts npasuna pabotbl 8 Kabu-
pbeB» HeTe, obpawenns ¢ nabopaTtopHbIM
obopynoBaHueM

16 | OnopHo-gsuratens- | MazmerneHua crpoerua Mayuuts ocobenHocTH 1 YcraHaBnMBaTL B3aMMOCBA3L BHEW Cxenet rony-

Has cucTeMa NTuy CKENeTa NTHY B CBA3M C | CKeNeTa NTWubl, CBS- HETO CTPOEHUA M CTPOEHURA CKeneta B | 68

NPUCNOCOBNEHHOCTBIO K
nonéry, OcobennocTu
CTPOSHUS MyCKyNaTypbl
U e dyHKyMK. MpuynHbl
CpacTaHus OTAEe/NbHbIX
KOCTe# CKenerta nmy.

Jlabopamop+as paboma
Ne 9
«Crpoenue crkeneta ntu-
Ubl»

3aHHbIE C NONETOM.

CBA3M C NPUCNOCOBNEHHOCTHIO K
nonery.

XapaKTepu20BaTh CTPOEHHE U iy HK-
UMM MBILUEYHOW CHCTEMbI NTHL.
MayyaTb M ONKUCLIBATL CTPOEHME CKe-
NneTa NTHULI B NPOLECCE BbINONHEHNS
nabopatopHo# paboTsi.

CoBniopars npaenna paborol B Kabu-
HeTe, obpaueHns ¢ NnabopatopHbIM
obopyaoBaHuem




OcHoBHbIe BHAbI AeATeNbHOCTH o6y~

Mcnonbaoea-

e Tema Conepwauue Uenesas ycranosa | - Kan-so YALWMXCA Ha YpoKe/ BHeypouHoM | Hue obopyno-
n/n ypoKa Yyacoe
3AHATHH BaHHe
12. Knacc Mnexkonutaowme, unu 3sepu (10 u)
17 BHyTpexHee ctpoe- | OcobeHHoctu ctpoenna | Mayuuts ckenet u 1 OnucoiBate xapakrepHbie ocobeHHo- | BnaxHbie
HHE MNEKONMKTAI- ONOPHO-ABMIATENLHOM BHY TPEHHEE CTPOESHME CTH CTpOeHUa ¥ hyHKUMI onop- npenapars
LMxX cucTeMbl. YpOBEHb Opra- | MASKONMTAIOWMX. HO-ABMraTenbHOM CUCTEMBI, Mcnonb- | «Kponuks,
HU3ELMH HEPBHOM CH- 3y A NPUMEPBI KMBOTHBIX Pa3HbIX CKEneT mne-
CTEMbI NO CPABHEHMIO C cpen obuTaHuA. KONWUTAIOWETD

APYTMMM NOBOHOYHbBI-
MW, XapakTepHeie Y4epThbi
CTPOEHHA NULLIEBapH-
TENBHON CHCTEMBI KO-
NbITHBIX W TPbIZyHOB.
YcnomHernne cTpoeHua
1 Oy HKUMH BHY TDEHHMX
OpraHoB.

Jlabopamop+as paboma
Ne 10

«Crpoexue ckeneta
MNEKOMMUTAOLWMX $

Mposoguts HabnwgeHna u pukcupo-
BaTb MX Pe3y/ILTarThi B XOAE BbiNoNHe-
HuA naboparopron paborsl.
XapakTepu208aTs 0COBEHHOCTH
CTPOEHHA CHCTEM BHYTPEHHUX Opra-
HOB MNIEKOMMUTAKOLWMX MO CPABHEHHIO
C PENTUIHAMM.

ApryMeHTUPOBaTh BbIBOAL! O NPO-
rPECCMBHOM PaBMTHHM MIEKONWUTA-
LUMX.

Cobniopats npaeuna paboTbl B Kabu-
HeTe, obpauwletns ¢ naboparopHbiM
obopyaoBaHueM

TemaTuueckoe nnaHmposaHue martepuana B 8 knacce «BUOJIOTUA. HEJTOBEK»

Beepenue (2 4.)
Yacte 1. OBwmit 0630p opraHu3Ma yenoeeka
Yacts 2. OnopHo-ABuratensHas cucteMa
Yacte3. Kposb Kpoeoobpaluexue

Yacts 4. Aeixanue
Yacte 5. MNuwesapexne




Yacts 6. O6meH seulects

Yacrs 7. Belgenenue
Yacts 8. Koxa
Yacts 9. 3HOOKpHUHHAA cucTeMa

Yacts 10. HepeHasa cuctema

Yacts 11. Opranel yyscte. AHanu3artopsbl

Yacts 12. lNoseaeHue U NCUXUKA

Yacts 13. MHgmeuayansHoe pazsutve opraHi3Ma

OcuHosHbie Buabl perTensHocT 00y- | Ucnonbaoea-
N: Leneean ycranoeka Kon-so
¥ Tema Copepwauune et it YAUMXCA Ha Ypoke,/ BHeYpouHOM | Hue obopyao-
IAHATHH BaHHe
1. Opranunam yenoeeka. O6wui o630p (5 yacoe)
1 Knetka: ctpoenue, Crpoenue opraHu3ma Mayuutb cTpoeHme, 1 HazbiBaTe OCHOBHbLIE YACTH KNETKM. Muxpockon
XMMHWYECKMI COCTAB | YENOBEeKa: KNETKM, TKa- XMMMYECKHMH COCTaB Onucsisats yHKUMM OPraHoOMaos. undpoeon,
W KWIHEAEARTEN - HM, OPraHbl, CHCTEMbI KNETKM TaK e Npo- O6bACcHATE NOHATHE ¢HEPMEHTS. MUKpOnpena-
HOCTB opraHoB. MeToael uayye- | ueccel xuaHeaeaTens- Paanuuats npouecc pocta 4 npouecc | parsl, nabo-
HHWA MBbIX OPraHu3MOB: | HOCTH Pa3BUTHA. paropHoe
HabnoaeHue, namepe- Onucoieats npouecc genexsua Knetkn. | obopyaosa-
Hue, 3KcnepumenT. Jla- BoinonHATh nabopartopHbik ONBIT, Ha- | HKUe
BopartopHas pabora Ne 6n10aaTe NPOMCXOASLWME ABNEHUA,
1 «[leficteue dhepmenTa tbuKkcupoeaTts peaynbrartel Habnwoge-
Karanasbl Ha NEpoOKCKa HUA, AENATL BLIBOADI.
BOAOPOAY Cobniogats npasuna paboTbl B Kabu-
HeTe, obpaweHns ¢ nabopaTopHbIM
obopynoBaHueM
2 | Tkanwm Crpoenue opraHuama O606umTs 1 yrnybuts 1 Onpegenate NOHATHA: «TKaHby, ¢cH- | Muxpockon
YENOBeKa: KNETKM, TKa- 3HAHMA YYALMXCA O Hanc», ¢HEMPOIMHAS. undpoBoM,
HM, OPraHbl, CUCTEMbI pa3HbixX BMOAX M TH- HazsiBats TMNLI U BUObI TKAHEH NO- MUKpONpena-
opraHoe. Metogsl M2yye- | NOB TKaHEeH YenoBeKka 3BOHOYHbIX XMBOTHbIX. partbl TKAHEH

HHUA KHBbIX OPraHW3MOB:
HabnoaeHue, namepe-
HUE, 3KCNEPUMEHT.

Paanuuarts pa3Hbie BHab! ¥ THNbI TKa-
Hel. Onuceisats 0COBEHHOCTH THa-
HEH Pa3Hbix TUMOB.




OcHoeHbie Buab! AeaTensHocTH 00y- | Ucnonbaoea-
N: Uenesan ycranoexa Kon-go
i Tema Copepwauue S SR YaWMXCA Ha ypoKe/ BHeypouHoM | Hue obopyno-
2AHATHH BaHHe
JNabopatopHas pabora Co6niogare npasuna obpaweHna ¢
Ne 2 o KneTtku v TKaHu MHKPOCKONOM.
noa MMKPOCKOMOM » CpaBHMBaTL MANIOCTPALMM B YYeOHU-
KE C HaTypanbHbiMK OGbEKTaAMM.
BoinonHate HabnogeHHe ¢ NOMOLLLIO
MHKDOCKONA, ONMCLIBATL PE3y/bTaThi.
Co6miopgats npaeuna pabotbt B Kabu-
HeTe, obpauwiesmns ¢ NabopaTopHbIM
obopynoBaHuem
2. OnopHo-geurarencHan cucrema. (8 yacoe)
3 Ckener. Grpoenue, | Onopa u gewxenue. Mayuutb cTpoennue, 1 HazbiBats 4acTu cxkeneta. Pabora ¢ my-
COCTaB M coeguHe- OnopHo-gsurartensHan COCTaB ¥ TUNB! Coean- Onucoisate GyHKUMM CKENETA. naxom «Cre-
Hue Kocten. Jlabo- cuctema. Metoast M3yye- | HEHUA KOCTEN Onuceisate cTpoeHue TpyBuaTeix KO- | NeT yenose-
patopHas pabota N& | HMA MBbIX OPraHUIMOB: CTEM U CTPOEHME CyCTaBa. Kas , nabopa-
3 ¢Cipoerme kocT- | HabnwaeHue, Hamepe- PackpbiBath 3HaYeHUE HAOQKOCTHMULI, | ToOpHOE
HOM TKaHM® HHE, SKCNEPUMEHT Xpawa, CycTasHOM CyMkH, rybuatoro | oBopynosa-
NaboparopHas pa- BEWECTBA, KOCTHOMO3rOBO#M NOMO- HWe ANA npo-
tora N 4 ¢«Cocras CTH, WENTOro KOCTHOTO MO3ra. BEAEHUA ONb-
KOCTens OG6bRCHATL 3HAYEHWE COCTaBHbIX TOB.
KOMMNOHEHTOB KOCTHOM TKaHM. INeKTPOHHbIE
BoinonHaTh NnabopartopHbie ONbiThl, Tabnuusl 1
buKcupoBaTs. nNaKkarsl
4 Ckener ronoebi U Ty- | Ckener ronoesl u Tyno- Mayuutb cTpoetrne u 1 OnuceiBats C NOMOLLEIO HANKDCTPA- PaGora c my-
NOBMLLA Buwia. Crenet KoHeYyHo- | 0coBeHHOCTH CKeneTa UMM B yueOHMKE CTPOSHHE Yepena. naxom «Cke-
cTen. ronoBsbl ¥ TYNOBMLLA HazbiBaTte OTAENbI NO3BOHOYHMKA M neT Yenose-
CrpoeHnue ckenera nos- YacTH NO2BOHKA. Ka»
COB KOHEYHOCTEN, BEPX- PacKpbisaTh 3Ha4eHHE YacTen no- SNeKTPOHHbIE
HEN U HIKHEN KOHEYHO- 3IBOHKA. Tabnuusl 1
cTel O6bacHATL CBR3L MEXOY CTPOSHUEM | nnakarsl

M hyHKUMAMKU NOIBOHOYHHUKE, NPy Aa-
HOWM KNETKM




OcHoeHbIe BUAbI AeATeNbHOCTH 00Y-

Ucnonbaoea-

N: Lleneean ycranoeka Kon-eo
i Tema Copepwanne S ZEE YAOLWMXCA Ha ypoke,/ BHeypouHoM | Hue obopyao-
3AHATHH BaHuHe
5 CKener KoHeuHo- CKenet KoHeYHOoCTE! Mayumutb cTpoeHue 1 Haasigats 4acTu csobogHbix Kovew | Pabora ¢ my-
cTen CrpoeHue cKkeneta nos- | CKeneta noscos U HOCTE# M NOACOB KOHEYHOCTEN. nakom «Cre-
Mp COB KOHEYHOCTEH, BEPX- | CBOOOQHLIX KOHEYHO- OnucoiBate C NOMOLBIO HATIOCTPA- neT Yyenose-
HeW M HWKHEN KOHEYHO- | cTen LM B yueOHMKE CTPOSHUE CKeNneTa Kas
cren. «Mccneposarue KOHEeYHOCTEH. SNEeKTPOHHbIE
CTPOEHWUA NNEYEBOro No- PacKpbiBate NpUYMHY Paznu4ms B Tabnmusl 1
acas CTPOEHHH NOACA HHKHMX KOHEYHO- nnaxkarsl
CTEH Y MYMUMH ¥ XMEHLLUMWH.
Beinenarte 0COOEHHOCTH CTPOEHHUA
CKeneTa KOHeYyHOCTel B xoae Habnwo-
OEHUA HaTypanbHbiX 0OBEKTOB
6 [MNepsas nomouys Onopa v gerxeHue, Mayyurb npuémel nep- 1 Onpeaenats NOHATHA: ¢pacTAKeE- Pabora c my-
npu Tpaemax: pacta- | OnopHo-asuratensHas BOW NMOMOLLM B 23BH- HUES, ¢BLIBMX®, ¢NEPENOMY. naxom «Cre-
HEHMM CBA3OK, Bbi- | cuctema. lNpodunaxkTuka | cumocTu or BMaa Haabieats NpU3HAKKM PA2NHYHBLIX BU- | NET Yenose-
BMXax CyCTaBOB, TpaBmatuama. [epsas TPasMbi. O0OB TPABM CyCTaBOB M KOCTEN. Kas
nepenoMax KocTed | NoMolib NpU TpasMmax OnucoiBate NPUEMBI NEPBOM NOMOLLM | 3NEKTPOHHBIE
ONOPHO-ABHIATENLHOM B 23aBMCMMOCTH OT BMAA TPABMbI. TabnMLbl 1
CUCTEMBI AHanuzauposarts 4 obobuwate uHdop- | nnakarsi
MaUMIO O TPABMaX ONOPHO-ABMIa-
TENLHOM CUCTEMBI M NPHEMAX OKA3a-
HWA NEPBOI NOMOWM B XOA€e pazpa-
B6OTKM ¥ OCYLLIECTBNEHNA MOQ0BOr0
npoexta «Kypcobl nepeo# noMowm
ONA WKONBHUKOBY
7 Mbiwupt Onopa u aewxeHne, Packpbith cBS3b 1 PackpeiBate cBA3b GyHKUMHK U cTpoe- | Mukpockon
OnopHo-gsurarensHan by HKUMK W CTPOEHMR, HUA Ha NPUMEDE PAaNTHYMI MEXIY undposon,
cuctema. Metogp u3yue- | a TarKe paznnuni MMagKMMK ¥ CKENETHBLIMM MBILULEAMK, | MMKpONpena-
HUA XMBbIX OPraHU3MOB: | MEXAY rMagKuMK U MUMUYECKHMM M JKEBATENBHLIMM paTbi MbllUey-
HabnogeHue, uaMepe- CKENEeTHLIMM MblLUILA- MbILULAMM. HOMW TKaHM.
HME, 3KCNEPUMEHT. MU YENOBEKA. OnucbiBaTe C NOMOLLBIO MANIOCTPA- SNeKTPOHHBIE
Un# B ydyeOHMKE CTPOSHME CKENeTHOMH | Tabnuusbl

MbiLULbI.




OcuosHbie euabl gearensHoctu 06y- | Mcnonbaosa-

N: Ueneean ycrauoeka Kon-go0

b Tema Conepwaunue i TR YAUIMXCA Ha ypoKe,/BHeypouHOM | Hue obopyao-
3AHATHH BaHMue
MNpakmmueckan pabora: OnuceiBats yCNOBMA HOPMaNbHOM
«Uayuenne pacnonoxe- paboThl CKENETHBIX MbiLLL.
HHA MbilLL rONOBbLI® HaasiBate OCHOBHbBIE rPyNNbl MbiLUL,
PackpeiBate NPUHUMN KPENNEHKA
CKENEeTHbIX MbillL, PA3HbIX YACcTeH Te-
na.
Briasnate ocoO€HHOCTH pacnonoxe-
HHUA MUMMHYECKMX M HKEBATENbHBIX
MbiLLL B Xxofae HabnogeHus Haty-
pancHbix 06bEKTOB
8 PaBora mbiuy Onopa u aswxexne OBbACHHTL MEXaHW3M 1 Onpegenats noHATHA ¢Mbiliubi-adTa- | Undposan
OnopHo-asuratensHan paboTbl Mol U NPK- FOHMCTBI®, €MbILILBI-CHHEPrUCTDIS. naboparopusa
cuctema. Metogbl Mayue- | YMHbI HACTYNIEHUA O6bacHATL YCNOBMA ONTHMANLHON no duamono-
HHMA MBbIX OpraHuamos: | ytomneHua., Cpas- paboTbl MbiLLL,. rum (garymk
HabnwoaeHue, namepe- HHTb AMHAMUYECKY IO U Onucoisate gea euga pabotsl Mbiwy. | cunomep)
HHE, IKCNepUMeHT cratmueckyto paborty O6bvaCcHATL NPUYMHBI HACTYNNEHHA
MbiLLL. YTOMNEHMA MbILUL ¥ CPAaBHWEATb AMW-
HaMHMYECKY10 M CTaTH4YecKyto paborty
MBILLL, 1O 3TOMY NPHU3HAKY.
DopMynMpoBaTh NPaBUIa M’MIMeHb!
bHaMYSCKMX HArpPy30K
3. Kpoeb u kporoobGpauwerue (9 yacos)

9 BHyTpeHHas cpena. | TpaHcnopr sewecTs. Mayuuts BHY TPEHHIO0 1 Onpegenate noHaTHA: «romeoctass, | Muxkpockon
3HaueHWe KPoBH M BHyTpeHHAs cpepga op- | cpegy opraHMama ue- «(DOPMEHHDBIE INEMEHTHI KPOBMS , undposoH,
€€ CocTaB raHu3Ma, 3HayeHue eé NOBEKa, e€ CTPOEHME, ¢NNazMas, «@HTUITEH», €AHTUTENOS, | MUKpONpena-

noctoaHcTea. KpoeeHnoc- | coctas u yHKUMK. O6bacHATL CBA3L MEXQY TKAHEBOW patbl

Has ¥ numdbaruyeckas
cuctemol. Kposb. Jlum-
da. Metogbl uayuyeHna
MBLIX OPraHM3IMOoB: Ha-
bnogeHne, uameperne,

HUAKOCTLIO, NMMON ¥ NIa3Mon
KPOBM B OpraHuamMe.

Onucoisate hyHKUMK KPOBM.
HaasiBats yHKUMM 3DUTPOLMTOS,
TPOMOOLUMTOB, NEMKOUMTOB.




Ne Ocuogubie euabl gearensHoctu 06y- | Mcnonbaoea-
Tema Copepwanne Uenesar ycranosia Kan-so YaOWMXCA Ha ypoKe/ BHeypouHoM | Hue obopyno-
n/n ypoka yacos
IAHATHH BaHue
3KCNEPHMEHT. Onucoisate BKNAA PyCCKOM HayKHU B
Na6oparopHan pabora Pa3BUTHE MEQWMLIMHDI.
Ne 5 «CpasHeHue KposM OnucbIBaTL C MOMOLLBIO HANIOCTPE-
YenoseKa C KPOBbLID NJ- umi B yuebOHMKe NpoLecc CBEPThIBA-
YLK HUS KpoBM M baroumTos.
BrinonHate naboparopHbie Habnio-
AEHWA C MNOMOLBIO MHKPOCKONA,
tbukcuposaTts pezynbtatel HabGnwae-
HWIA, AeNaTb BLIBOALL.
Cobniogarts npaeuna paborbi 8 Kabu-
HeTe, obpauteHua ¢ nabopaTopHbiM
obopyaosaHuem
10 | Oswxerne kposu no | TpaHCNopT BEWECTs. Mayunts nprumHb 1 OnuceiBats C NOMOLULIO MANKOCTPA- Undpoeas
cocyaam. KpoeeHocHasa u nuMmda- | ABMKEHUA KPOBM NO UMH B yuebHuKe cTpoeHue cepaua u | naboparopua
THyeckas cuctemel. Kpo- | cocygam. NPOLECC CEPAEYHbIX COKPALLEHMH, no ¢uznono-
BAHOE AABNEHUE U CpaeHuBaTth BHMALI KDOBEHOCHBIX CO- | ruuM (garumk
nynsc. MeToab uayue- Cynos mexay cobon. YHCC)
HUA KUBbLIX OPFraHHW3MOB: OnuceiBaTs CTPOSHME KPYFOB KPOBO-
HabnogeHue, Hamepe- obpauteHus.
HHE, 3KCNEPHUMEHT. MoxumaTs paznuume B MCNONLIOBA-
MNpaxkTuueckan pabota HWUK NPUNATETENBHOMO «apTepHant-
«Onpenenenune YCC, HbiH® NPUMEHUTENBHO K BHAY KPOBM
CKOPOCTH KPOBOTOKA®, M K COCyaaM
«Uccnegoeanue pe-
¢ nexTopHOro NpuToKa
KPOBM K MBILLILAM, BKIIO-
yuslwMMcA B paboty»
1 Perynsuua pabotsl KposeHnocHas u numda- | Mayuute paborty 1 PackpeiBate NOHATHA: «Tpenuposoy- | Lludposan
Cepaua ¥ COCyfl0B. | TMYECKAas CHMCTEMBI. cepaua ot puanye- HbiH 3ddekTs, ¢byHKUMOHANbHAR naGoparopusa
Mpeaynpexaerne Bpen rabakokypeHus. CKMX Harpysox u npobas, ¢QaBAULAA NOBAIKA, no ¢duanono-

3abonesaHuit cepa-
1a M CoCyaoB.

MeTogbi uayueHna

BAHMAHWA HETATHBHbBIX

KIYTH.

ru




Hipvvwimcnuc

OcHoeHblie euabl aearensHocTu 06y- | Ucnonbaosa-
N: Lleneean ycranoexka Kon-eo
il Tema Conepwauue R ST YaUWMXCA Ha ypoke/ BHeypouHoM | Hue obopyno-
AHATHH BaHMe
JKWBbIX OPraHM3IMOB: Ha- | haKTOPOB OKPYKaw- O6bacHATL BAXKHOCTL cucTeMaruye- | (aprepuans-
GnogeHue, uamepedue, | wen cpeasl. CKMX DHINYECKMX HArPy30K 4NA HOp- | Horo aasne-
3KCMEPHMEHT ManbHOMO COCTOSHWUA Cepaua. HUA)
MpaxTnyeckan pabora: Pazanuyats NpuaHaKku pasznnuHbix Bu-
«lokazarenscTso Bpepa [0OB KPOBOTEYEHMH.
TabaKoKy peHHas Axanuauposars M obobwars uHdop-
MaUMIO O NOBPEXAEHUAX OPraHos
KPOBEHOCHOWM CHCTEMbI M NMPHEMAX
OKa2aHMA NePEOH NOMOLLM B Xoae
npopomKeHHA paboTel Hag roToBbIM
npoexkToM «Kypcoi nepeoi NoMoLLm
ANA WKONbHUKOBY
112 | O6obuwenne no Te- | Ykpennenue 200poBbS. Bocnutanue Gepem- 1 Pazanuuarte npuaHaku paanuyHeix eu- | Llndposas
me 3 BausHue puzmieckmx HOTO OTHOLUEHHSA K A0B KPOBOTEUYEHUH. naboparopusa
Bauanue dpuznye- yNpaXkHEeHWH Ha OpraHbl | CBOEMy 340pOBLIO, OnucoiBats € NOMOWBIO HAMNIOCTPA- no duzmono-
CKHUX YNPaXKHEHWN M cKUCTEMbI opraHos. Me- | npuBMTHE MHTEpECA K LM B y4ueDHMKE MEpPbI OKa3aHuA ruu (garimk
Ha CEpASYHO-COCY- | TOABI MIYYEHHA HKMBBIX M2YYSHHIO NPEAMETA. NepBOH NOMOLUM B 3aBUCHMOCTH OT YCC u apre-
AWCTYIO CUCTEMY opraHM3MoB: Habmoge- BHWAA KPOBOTEYEHMA. puanbHoro
HHE, MIMEPEHME, IKCNE- BoinonHaTh onbit — 6parb GyHKUMO- | AaBneHMA)

pumenT. lNpaxkTuyeckan
paborta:
«DyHKUMOHaNbHAA cep-
AEeYHO-COCYAMCTan npo-
Bas

HanoHy npoby; dUKCHpOBaTL pe-
IYNLTaTHI; NPOBOAKTL BLIYHCAEHUA M
Aenatk OUEHKY COCTORAHHMSA cepaua no
pe3ynsTaraMm onbiTa.

Co6nogarts npaeuna paboTbl B Kabu-
HeTe, obpawenns ¢ naboparopHbiM
obopyaosaHuem.

Axanuauposars M obobuwars nHdop-
MaUMI0 O NOBPEXAEHUAX OPraHos

KPOBEHOCHOW CHCTEMbI M NPHEMAX
OKA33aHWA NEPBOM NOMOLLM B X0fe
NPOAOMKEHUA paboThl HAA rOTOBLIM
npoekToM «Kypcol nepeoi noMoLLm
ANA WKONLHUKOBY




OcHoeuble Buabl gearensHocTu 0by- | Mcnonbaosa-
N: Lleneeasn ycranosxa Kon-go
i Tema Copepwaune et SRy YaLWMXCA HA ypOoKe,/ BHeYypOuYHOM | Hue oBopyno-
3aAHATHM BaHMe
4. AbixarensHan cucrema (5 wacos
13 | Grpoenue nerkumx. Ieixanue. Ooixarencian | Mayuuts ctpoexue 1 OnucbiBaTe CTPOSHUE NETKMX YENO- LUndposan
[azo0bmMeH B nerxkmx | cucrema. lazoobmeH B NErKMX M MEXAHWIM gexa. O6bvacHATL NpeuMyLiecTsa naboparopusa
M TKaHAX. Nerxmx u TKkaHax. Meto- | razoobmeHa. anbBEONAPHOTO CTPOEHHMS NEFKMX NO | NO 3KONOrMM
Abl MIYYEHHA HKUBbIX Op- CP3BHEHMWIO CO CTPOEHHEM NETKUX Y (naTuMK oKmM-
raHM3mMoB: Habmogexue, NpeacTaBuTENen APYrux KNaccose no- | cu ymepoaa,
M3MEPEHME, IKCNEPH- 2BOHOYHbBIX XXHBOTHbIX. KMCnopoaa,
MEHT. Packpbisate ponb reMormobuHa 8 ra- | BAakHOCTH)
JlaGoparopHan pabora 3000MeHE.
Ne 6 «Cocras eavixaemo- BeinonHaTe naboparopHbik ONeiT, ge-
ro ¥ BbiQbiXaeMoro B0z~ NaTth BLIBOJ NO Pe3yNLTaTam OnbiTa.
ayxas Co6nogats npasuna paboTtel B Kabu-
HeTe, obpawesns ¢ nabopaTtopHbLIM
obopyaoBaHuem
14 | OeixarensHoie ggu- | deixanwe. Oeixarensdan | CchopMupoBars 3Ha- 1 Onucoisate hyHKUymmu guadparmsi. Undposan
HEHUA cuctema. Bpen tabako- | HMA O MEexaHWIMe Obl- HaabiBats OpraHbl, y4acTsylolme B naboparopua
Kypenua. Metoge uay- XATENbHbIX ABWKEHUH, NPOUECCe AbIXaHWA. no ¢uamnono-
YEHMUSA KUBLIX OPraHM3- | pa3BMBaTh NOHATHE BoinonHATe NnaboparopHbii ONbIT Ha | ruM (Zatumk
MOB: HabnwaeHue, M- «razoobmens. roTOBOM (WM MIrOTOBNEHHOW Camo- YACTOTbI Abl-
MEDEHUE, SKCNEPHUMEHT. CTOATENBHO) MOaenH, HabngaTs XaHHs)
JlabopartopHan pabora NPOMCXOAALME RENEHUA W ONUCHI-
Ne 7 e¢[lpixarenstbie BaTb NPOLECCHl BAOXA M BbifoXa.
aswxeHuA» Perynauua Cobniogats npasuna paboTsl B Kabu-
AbIXaHWA. HeTe, obpatiteHna ¢ nabopaTopHbIM
obopyaoBaHueM
15 | boneaxn opraxos lMrueHa opraHoe gbixa- | [NozHakoMuTsCa C 1 PackpbiBate NOHATHE EXKMIHEHHAER Undposasn
AblXaHuA H1A. 3a6oneBaHnA Opra- | OCHOBHLIMM BMOAMM EMKOCTb NETKMUX S, naboparopusa
HOB [BIXaHHA M KX 3abonesanuit opra- O6bacHATb cyTb onacHocTH 3abone- | No 3KONOTHM

npegynpexaexue. Mu-
hEKUMOHHDbIE

HOB AbIXaHWA], Bbi-
ABMTb NYTH

BaHWA rpunnoM, TyOepKyneé2om ner-
KMX, PAKOM NErKMX.




OcHosHbie BuAbI aeaTensHocTH 00y- | Mcnonbaosa-
N: Lleneean ycranoska Kon-8o0
ala Tema Copepwanune R e YAWMXCA HA ypoKe/ BHeypouHOM | Hue obopyao-
3aAHATHM BaHHe
3a60onesalna M MEPbI MX | 3aparkKeHHsa U Mepbl HaawiBats dakTopei, cnocobeTayio- (naTumk oxm-
npodunaxTuku. Bpeg npoHNaKTHRM. wue apaxeHmo Tybepkynéaom nér- | cu ymepoga)
TabaKoKy pEHHMA. KMX. naGoparopusa
MNpaxtwueckan paborta: Haasieats Mepbl, CHWKaoWme sepo- | no duamono-
«Onpegenenue 2anbi- ATHOCTL 3apakeHus DonesaHaMH, rum (garumx
NEHHOCTH BO3ayXas nepeaaBaeMbiMK YEPEl BO3AYX. YacToTsl Abl-
PackpeiBath cnocod MCNONb30BaHMA | XaHus)
dbmwooporpadum gns AMarHOCTHKH
MaToreHHbIX M3MEHEHWH B NETKMX.
O6baCcHATL BAXKHOCTb MMIrMEHDbI NOMe-
LEHWH W AbIXATENBHOW MMMHACTHKK
ANA 30OPOBbA YENOBEKA.
MNposoauts onsiT, hUKCHMpoBaTL pe-
IYNLTaThl ¥ €NATH BbIBOA NO pe-
3yNbTaTaM ONbITa,
Cobniogate npasuna paboTtsi B Kabu-
Hete, obpauieHna ¢ nabopaTopHbiM
oBopyaoBaHueM
5. MuuwesapurensHan cucrema. (7 yacos)
16 3HAYEHHE NHLLK U Muranue. Nuuiesape- Mayuutst 3naueHme u 1 Onpeaenate NOHATHE ¢nNULLEBADE- INEeKTPOHHbIE
e€ cocTas Hue, NuwesaputensHan | CTpoeHWe pazinyHbIX Hues, OnuceiBate ¢ noMowsio uamo- | Tabnauusl U
cuctema. Metogpl uayye- | opraHoB nuuieBape- CTpaumit B yueBHUKE CTPOEHHE NK- MNaKaTsl.
HMA MBbIX OPraHUaIMOB: | HMA. LEBAPHTENBHON CUCTEMBI. Uudposan
HabnwaeHue, Hamepe- Haasieats dyHKUMM paznuuHbix opra- | naGoparopua
HHE, SKCNEPUMEHT. HOB NULIEBAPEHUA. No 3KONOrMM
MNpaxktmwyeckan pabora: Haawigats Mecra snageHua nuweea- | (aarumx pH)

«Onpegenexnune mecto-
NONCXEHWUA CNIOHHBIX
Kenezn

PHTENbHBIX XENE B NULLEBADHUTENb-
HbiH TPAKT.

BoinonHATL ONBLIT, CP3aBHUBATL pe-
yNbTaTel HaONIOAEHHA C ONUCAHHEM
B yuebHuxe




Ocuoeubie suabl pearensHocTu 00y- | Mcnonbaoea-
N: Ueneean ycranoexka | Kon-so
n/n Tema Conepwauue i £ YaOWMXCA HA ypoKe/ BHeYpouHOM | Hue oBopyao-
IAHATHH BaHMe
17 Muuesapenue 8 po- | MNutanue. MNuuesape- PackpbiBate dyHKUMM 1 Packpwisats dyHKuuM cnioHbl.Onu- Undpoean
TOBOW NONOCTH M B Hue, MNuuesaputensHan | C/lOHBI ¥ XKeNya04HO- CbiBarb CTPOSHHUE XEeNnyao4HON cTed- | naboparopua
Henygxe cuctema. Metogel Mayye- | ro coka Ans npouecca KM. HaabiBaTh aKTUBHbIE BELLECTEa, NO 3KONOTHK
HHA XMBbIX OPraHW3IMOB: | NULLEBAPEHMA. OENCTBYIOWME Ha NULLEBOH KoMok 8 | (aatumk pH)
HabnwoaeHue, Hamepe- wenyaxe, u ux dyHKUMK,
HUE, IKCNEPHUMEHT. BrinonHATe NnaboparopHbie OnbiThl,
Naboparopxas pabota Habnwpare NPOMCXOA[LIWE ABNEHHA
Ne 8, 9 ¢[leiicteue dep- W AeNaTth BbiBOA MO Pe3ynbTatam Ha-
MEHTOB CNIOHbI Ha Kpax- GmoaeHHA.
mans, «[encreune dep- Cobnogats npasuna paboTbl 8 Kabu-
MEHTOB ey 404YHOro HeTe, obpauieHus ¢ nabopaTtopHbIM
CcoKa Ha Genku obopyaoBaHHeM
6. O6meH sewecTe u aHeprun. Buramunsb ( 3 yacoe)
18 | Hopmul nutaHua Pauwonanbtoe nutadue. | YcraHoButs 2aBMcH- 1 Onpeaenats NOHATHA € OCHOBHOM Undpoean
Hopmbt 4 pexxum nuta- MOCTb MEXY TUNOM obmeH», «obumit obMeHs. naboparopua
HUA. [EATENLHOCTH Yeno- CpaexnBaTb OpraHuaM B2pOC/IOro M no ¢duamono-
MeToae u3yyeHna Ku- BEKA U HOPMaMM NK- pebEHKa No NOKa3aTenaM OCHOBHOrO | rim (garumk
BbiX OPraHW3IMOB: Ha- TaHWA, YEpe2 OCHOB- ob6meHa. YacToThl Abl-
OngeHne, HIMEPEHHE, | HbIE NOHATHA! O6bacHATL 3aBUCHMOCTE MeXXay TH- | xanus, HCC,
MNpaxtuyeckan paborta: | ¢OCHOBHOM OBMEH?, NnoM JeATENbHOCTH YEJIOBEKA U HOP- | apTepuanbHO-

«Onpenenexue TpeHn-
pPOBaHHOCTH OpraHM2IMa

no dyHKUHOHANBHOMH
npobes

«00wmi obmens.

MaMm NUTAHKUA.

MNposoauTs OUEHUBAHWE TPEHUPO-
BAHHOCTH OPraHM3Ma C NOMOLLLID
byHKUHOHaNbHOM Npobsl, dUKCHMpO-
BaTb PEIyNbTarthl M AENaThk BuIBOS,
CPaBHMBAA 3KCNEPHUMEHTANbHBIE
OAaHHbIE C 3TaNOHHbLIMK

ro BasneHuA)




OcHosHbIe BHABI AeATENbHOCTH 00Y-

Hcnonbaoea-

Ne Tema Conepwanue Usnesan yeranomsc Kon-so YaUWMXCA Ha ypoKe/ BHeypouHOM | Hue oBopyao-
n/n ypoka yacos aaitst SR
8. Koxa. (4 vacoe)
19 | Ponb koxm B tepmo- | Ponb Koxu B TepMopery- | Packpbieare ponb Ko- 1 Knaccuwdmymposats npuumiel 2a6o- | Uudposan
pPEerynayMu NAUMK. 3aKanuBaHHe. ¥ B TEpMOpEeryna- NeBaHWM KOMKH. naboparopua
OxazaHne nepeom no- umm. Onuceisars Haasieate npuzHaku oxora, obmopo- | no duamnono-
MOLLM NPH TENAOBOM U NpMEMbI NEPBOH NO- YEHMUA KOMM. FMM JaTYMK
CONHEYHOM yaapax MOLLM NPH TENNOBOM Onucoisate Mepbl, NPUMEHAEMbIE TEMNEPAaTypbi

M CONHEYHOM yaape.

npu oXorax, oBMOpPOKEHHUAX.
OnuceiBaTe CHMNTOMBI CTPHIYLLETO
NULLARA, YECOTKM,

Haasigats Mepbi NPOMUNAKTUKN MH-
(hexyMOHHBIX KOXHBIX 3a60oneBaHnin.
OnpegenaTte NOHATHE «TEPMOpPETYNa-
umas. OnucelBaTs CBONCTBA KOXM,
NO2BONAOLLME S BLINONHATL dyHK-
LMI0 OPraHa TEpMOperynauMu.
PackpeiBate 3HAYSHMUE 2aKANUBAHMA
ONA OprasuaMa.

OnuceoiBate BUAbLI 3aKANMBAOLUMX
npoueayp.

HaabiBaTs NpM3HaKK TENNOBOMO yaa-
pa, CONHeYyHoro yaapa.

OnucelBate NPHEMBI NEPBOM NOMOLLM
NpH TENNOBOM yAape, CONHEYHOM
yAaape.

AHanuzuposarts # obobuars uidop-
MAauMIO O HAPYLIEHWAX TEPMOPEryns-
LLMM, NOBPENASHUAX KOMXKM U
NPUEMAX OKa3aHWA NEPBOH NOMOLLM
B XOfe 3asepweHun pabote Hag
npoexktom «Kypcol nepeoi nomoLm
ANA WKONBHUKOBY

W BNAXXHOCTH)




OcHosHbie Al aeaTensHocTH 06y- | Mcnonbaoea-

N: Llenesasn ycranoexa Kon-go

Tema Copepmanue YALWMXCA HA ypoke/ BHeypouHOoM | Hue obopyao-
n/n ypoKa yacoe
IAHATHM BaHue
10. HepeHas cucrema (5 vyacos)

20 | AsroHoMHbii otgen | HelporymopaneHas pe- | Mayuutb cTpoesue u 1 Haasieats ocoberHocTn pabote ae- | Undposan
HEPBHOW CUCTEMBI. ryNsumMa Npoueccos 3HAYEHHE ABTOHOM- TOHOMHOTO OTAEeNna HEPBHOW CHUCTe- naboparopua
HenporymopansHaa | mu3HegeATensHOCTH Op- | HOM HEPBHOM CUCTe- Mbl. no ¢dwuanono-
perynauma rasuama Mbi Paznuuars ¢ NOMOWBI0 MANIOCTPALMH | MK JaTumk

B yuebHMKE CUMMNATHYECKMI M Napa- | aprepuancHo-
CHMNAaTUYECKUH NOJZOTAENbI aBTO- ro BasneHus
HOMHOIO OTAENA HEPBHOW CHCTEMBI (nyneca)

no ocoBeHHOCTAM CTPOEHHMS.
Paanuuate napacMMnaTMHYecKuin U
CHMNATHYECKHI NOJOTAEND! NO OCO-
DEHHOCTAM BIMAHUA Ha BHYTPEHHMUE
oprasi.

O6bacHATL Ha NpUMepe peaxkuuu Ha
CTPECC COrNacoBaHHOCTL paboTwl
KENEI BHYTPEHHEH CEKDELIMM M OTAE-
NOB HEPBHOMW CHCTEMBbI, PazHYME
MEXIY HEPEBHOWM M NYMOPanbHOW pe-
rynayuen no obuemy xapakrepy
BO2QEHCTEMA HA OPraHMaM.
BrinonHaTe oneiT, Habmogars Npouc-
X0ASLWMe NPOLECCH M CPAaBHHUBATL
NONYYEHHBIE PE3yNLTAThl ONbLITA C
oxunaaeMoiMu (ONKCAHHLIMKM B TEKCTE
yyebHuxa)




TemaTruueckoe nnaHupoBaHue marepuana B 9 knacce
«Obumre 3aKOHOMEPHOCTH KUIHUY

Yacte 1. OGume 3aKOHOMEPHOCTH XU3HM
Yacte 2. 3aKOHOMEPHOCTH XHU3HU Ha KIETOYHOM YpOBHE

Yacte 3. 3aKOHOMEPHOCTH XHU3HU Ha OPraHU3MEeHHOM ypOBHe

Yacte 4. 3aKOHOMEPHOCTH NPOUCXOXACHUA ¥ PA3BUTHA XU3HU HA 3emne
YacTe 5. 3aKOHOMEepHOCTH B3aUMOOTHOLLEHM OPraHU3MOB M Cpefb!

OcHoeubie Buabl pearensHocTu 00y- | Mcnonbaoea-
N: Ueneean ycranoska | Kon-so
Tema Copnepwanue YaOWMXCA HA ypoke/ BHeypouHoM | Hue obopyno-
n/m ypoea b JAHATHM BaHHe
1. 3aKOHOMEPHOCTH XH3IHK Ha KneToyHoM ypoeHe (10 u)

1 Muoroo6pazune kne- | OBobuweHue paree uay- | Mayuuts mHoroobpa- 1 Onpegenate omMuMTENBHBIE NPU3Ha- | Mukpockon

TOK YEeHHOro Marepuana. 3IUE KNETOK 3yKapuoT KW KNIETOK MPOKapHOT ¥ 3yKapHOT. uudposom,
Mtuoroobpaane Tunos W BLIABUTL OCODEH- MNpuBoAMTE NPUMEPLI OPraHU2MOB MUKpONpena-

KNETOK: CBOOOAHOXHMBY- | HOCTE MX CTPOEHMA NPOKAPHUOT ¥ 3YKApHOT. paTbt.

wue u obpazyoume
TKaHW, NPOKAPMOTHI, 3y-
KapuoTel. Ponb yy€Hbix 8
MIYYEHUH KNETKM.

Jla6opamop-+as pabo-
ma Ne 1
«Muoroobpaaune KneTok
aykapuort. CpasHexue
PACTUTENbHBIX U XUBOT-
HbIX KIETOKS

pa3HbiX UapcTe

XapaKTepu20BaTh CyLUIEeCTBEHHbIS
NPUIHAKK KUHEAEATENBHOCTH CBO-
BOAHOMMBYLLEN KNETKM M K/IETKM,
EXOAALLIEN B COCTAB TKaHM.

HazbiBats MMEHA YUYEHBIX, NONOMKMB-
LWMX HAYEN0 MYHYEHMUIO KNETKH.
CpaBHnBaTh CTPOEHUE PACTUTENBHBIX
M JKMBOTHbIX KIETOK.

Ouxcuposars peynsrarel Habnwoge-
HWM ¥ AENATH BLIBOObI.

Cobmogats npasuna pabotbi 8 kabu-
HeTe, obpauleHnsa ¢ naboparopHbiM
obopyaoeaHuem




OcHoeHbie euabl AeaTensHocTH 00y- | Mcnonbaoea-
N: Ueneean ycranoska | Kon-so
n/n Tema Conepwauue REIGE i YaOWMXCA HA ypoke/ sHeypouHom | Hue oBopyno-
JAHATHH BaHHe
2 Xummnueckue sewe- | OBobueHue paree uzy- | Mayuuts xumuueckun 1 Paannuarts M Ha3biBaTb OCHOBHbIE Mukpockon
CTBa B KNeTKe YEHHOro Marepuana. COCTaB y pas3HbixX TH- HEOPraHW4YEeCKHE W OPraHu4YecKkue se- | yudposon,
OcobeHHoCTH XMMHYe- NOB KNETOK. LIECTBA KNETKW. naGoparop-
CKOTO COCTaBa MHBOM O6bacHAaTL dyHKUMKM BOALI, MUHE- Hoe obopyno-
KNETKH M Er0 CXOACTBO Y panbHbiX BewecTs, 6enkos, yrneso- | BaHWe no uay-
pa3HbiX TUMOB KAETOK. O0B, NMNUA0B M Hy KIEMHOBBIX KMC- YEHMIO XMMH-
Heopraruueckue u op- NOT B KNETKE. YecKoro
raHM4YeCcKUe BELECTBa CpaBHHBaTL XMMHUYECKUI COCTAB KNe- | coctasa Kne-
knetkun. Copepixanune TOK JKMBbIX OPraHHM3MOB M TENl HEXM- | TOK
BOAbl, MMHEDPANbHBIX CO- BOW NPUPOZBI, AENATH BLIBOADI
newn, yresonos, NUnu-
[08B, GENKOB B KNETKE M
oprasuzme. Mx dyHKumuM
B XXM3HEAEATENbHOCTH
KNeTKH
3 Crpoetue KneTku Crpy«TypHbie YacTu Mayuuts dyHKuMM op- 1 Paannuate OCHOBHBIE YACTH KIIETKM. Undposon
Knetku: MembpaHa, 84- | rAaHOMAOB KNETOK, Bbi- Haabieats ¥ 0OBbACHATL CyWECTBEH- MMKPOCKON M
PO, UMTONNA3Ma C Opra- | SBMTb UX OTAWYMTENL- HbI€ NPHIHAKK BCEX YACTEN KIETKM. rOTOBLIE MH-
HOMAAMM M BKNIOYEHHA- | Hble OCOBEHHOCTH. CpaeHuBaTh 0COBEHHOCTH KNETOK Kponpenapa-
mu. OpradHomas! KNeTku PACTEHWH M XKMBOTHBIX Tbl

M MX PYHKLMM
MemBpaHHbie U HEMEM-
OpaHHbie opraHouabi,
OTAMYMTENbHBIE OCOBeH-
HOCTH MX CTPOSHMA K

byHKUMM

Buinenats M Ha3bIBaTb CyWECTBEH-
Hbi€ NPU3HAKK CTPDOEHUA OPraHou-
AOB.

Paznuuate opraHonabl KNeTKu Ha pu-
CyHKe y4eBHuKa.

O6brcHATL hy HKUMM OTASNBHLIX Op-
raHOMIOB B XKHIHEAEATENbHOCTH
PACcTHTENBHOM U XXMBOTHOW KNETOK




OcHoBHbIe BUALI AEATeNbHOCTH 00y-

Ucnonbaoea-

N: Lleneean ycranoska Kon-so
i Tema Copepwanue SR HBEEE YAOLWMXCA HA ypoke/ BHEeYpOUHOM | Hue obopyno-
IAHATHH BaHWe
4 PazmHoxenue kner- | PaaMHOXEHUE KNETHM MayunTb Ku3IHEHHDIA 1 XapaxkTepu30BaTh 3Ha4YeHWe pa3- Uundposoi
KM ¥ €€ XMIHEHHbIM | NyTEM aeneHus — ob- LMK COMaTHYECKOMH MHOMEHUA KNETKM. MHUKDOCKON M
LMKN LLee CBOHCTBO KETOK KNETKM Ha NpuMepe CpasHuBaTh AENEHNE KNETKM NPOKAa- | roTOBbIE MH-
OAHOKNETOYHbBIX M AENALWMXCA KNETOK PHOT ¥ 3YKapMOT, AeNaTs BLIBOALI HA | Kponpenapa-
MHOTOKNETOYHBIX OPra- | KopeluKka nyka OCHOBE CPaBHEHMA. ol
Huamos. KnetouHoe ne- Onpeaenats NOHATHA ¢MUTO2S W
NEeHWE y NPOKapHoT — ¢KNeTouHbIN UnKns . OuKcupoBaTb
AENEHWE KNETKM HAABOE. pe3ynsTarel HabnogeHni, hopmy nu-
LeneHne KneTku y 3yxa- pPOBaTh BbIBOALL.
puot. Mutoa. Dazsl Mu- Cobniopate npasuna paboTsl B Kabu-
T02a. KH3HEHHBIA LUK HeTe, obpauleHns ¢ nabopaTtopHLIM
Knetku: uHTepdaza, Mu- obopyaosaHueM
103. Pazpenerue kne- O6bacHATL MeEXaHu2M pacnpegene-
TOMHOrO COAEPHUMOro HWA HACNeCTBEHHOro Marepuana
Ha ABe A0MEpPHUE KNeT- MEXIy ABYMA AOYEPHUMM KIETKAMM
KH. y NPOKapHOT M 3YKapHOT.
Jlabopamopt+as paboma Haasieats ¥ XapaKTepu3oBaTs CTaAUM
Ne 2 KNETOYHOrO UMKAA.
«Paccmarpusanne mMu- Habnogars 1 onucoiBats genswmecs
Kponpenaparos ¢ Aensa- K/IETKM NO rOTOBbIM MUKpONpEna-
LMMHCA KNETKaMMK» param.
2. 3aKOHOMEPHOCTH XXHU3IHMW HA OpraHMaMeHHOM ypoeHe (17 4)
5 bakrepum v Bupycei | Paznoobpazue dhopm Mayuntb cywiecteen- 1 Boinenats cyuiecteerHbie npuanaky | Lludposoin
OpraHM3MOB: OAHOKNE- Hble NpU3Haku Bakre- BakTepun, uuaHoBaKTEPUIt ¥ BUPY - MMKPOCKON M
TOYHBIE, MHOTOKNETOY- pui, ynaHobaKTepui COB. rOTOBbLIE MM~
HbIE M HEKNIETOYHbIE. M BMpPYCOB O6bacHATL (Ha KOHKPETHLIX NpUMe- | Kponpenapa-
BakTepuu Kak ogHoKne- pax) CTpoeHWe M 3HaYeHHe Daxre- Tl BaKTepun,
TOYHBIE ROAAEPHbIE Op- pHi, unaHoBaKTEPUIt U BMPYCOB. naBoparop-
raHuamel. Bupycel kak Paccmarpusate M 0ObACHATL NO pu- | Hoe obopyao-
HeKneTouHan dpopma CyHKy yuyeOHuMKa npouecc BaHue aNA

#wuaHW. OTnuunTenbHbie

buxcaumm u




OcHoeHbie BUAbI peaTrensHocTH 00y- | Mcnonbiosa-
Nz Uenesan ycranoeka Kon-so
7 Tema Copepwauue L SRS YaLWMXCA Ha YpoKe/ BHeypouHOoM | Hue obopyno-
3AHATHH BaHMe
ocobeHHOCTH DakTepuin NPOHUKHOBEHWA BUPYCa B KNETKY M OKpalLUHBAHUA
M BMPYCOB. 3HayeHue €ro PpaaMHOXEHHS, Baxrepuit no
DaKTepuit U BUPYCOB B MpusoawuTe npumMepsl 3abonesannin, | Mpamy
npupoge Bbi2biBaeMblxX DAKTEPUAMMK ¥ BHMpYCa-
MK
6 PactutensHoiit opra- | [naexbie ceoicTea pac- | Ymy6uts u ob6obuars 1 Boinenats u 0606warts cyuecTeeH- Undposoi
HH3M U ero ocobeH- | TeHuH: asTOTPOHOCTL, | CyUEeCTBEHHLIE NPK- Hbi€ NMPUIHAKK PACTEHWI M PAcTH- MMUKPOCKON M
HOCTH HECNOCOOHOCTL K aKTUB- | 3HAKW PACTEHWHH M TENLHOM KNETKH. rOTOBbLIE MH-
HOMY NEPEABIKEHMIO, PacTUTENbHOM KNETHM. XapakrepuzoBate 0cobeHHOCTH Npo- | Kponpenapa-
pPa3amMel eHne OCHOBHbBIX LECCOB XMIHEAEATENbHOCTH pacTe- Tol, nabopa-
YaCTEN — KOPHA W No- HWA: NUTAHKWA, abiXaHua, doTocuHTe- | TopHoEe 0bo-
fGera — B AByX pPa3Hbix 23, Pa3MHOXEHHA. pyLOBaHME
cpepax. OcobernHocT CpaBHuBaTh 3HAYEHME NONOBOro U ANA NpUro-
PACTUTENBHOW KNETHM: Becnonoro cnocoGoB paaMHOXKEHHA | TOBNEHMUA
NPUHAANEKHOCTb K 3y- PAcTEHWH, ASNaTh BLIBOAL! HA OCHOBE | BPEMEHHbIX
KapuoTaM, Ha/lM4Me Kne- CpaBHEHMA. MUKpOnpena-
TOYHOM CTEHKM, NnacTug O6bacHATL ponb PasnuyHbX pacte- | pa-Tos
M KPYMHbIX BAKyONe#H. HUH B XXM3HW YENOBEKA.
Cnocobbl paaMHoxeHua [puBOAUTL NPUMEPLI MCNONB20BA-
pPacTeHui: NONOBOE K HWA YENOBEKOM pazHbix cnocoboe
Becnonoe. OcoberHo- Pa3aMHOXEHHA PacTeHWM B XO3ANCTEE
CTHU NONOBOro PasMHoO- W B Nnpupoae
HeHua.,
Tunwt 6ecnonoro paz-
MHOXEHHWA: BEMETaTHB-
HOE, CNOPaMu, AeneHW-
€M KIEeTKM Hagsoe
7 LlapcTeo rpubos. pubwt, Mx cxogcTso ¢ Iate xapakrepucTuxy 1 Boiygenarts U xapaktepu3sosarts cywe- | Undposon
Jnwanauxm APYTUMM SYKApUOTHYE- | CyLLECTBEHHbIX NpPH- CTBEHHbLIE NPU3HAKKW CTPOEHHSA M MUKDOCKON M
CKMMMW OPraHM3MaMM — | 3HAKOB CTPOEHMA M NPOLUECCOB XMHUIHEALATENLHOCTH roTOBbIE




OcuosHbie euabl pearensHocTu 0by- | Mcnonbaoea-
N: Llenesan ycranoeka Kon-go
nin Tema Conepwauune U 2 = YaUMXCA Ha ypore/ BHeypouHoM | Hue obopyao-
JAHATHM BaHMe
PacTEHUAMM M KMBOTHBE | MPOUESCCOB KMU3HEeae- rpuboB ¥ NUWANHWKOB Ha KOHKPET- MUKpOnpena-
MH — W OT/THYME OT HMX. | ATENLHOCTH rPMOOB M HbiX MPUMEpPAX. pathbl rpubos,
Cneyundmyeckue cson- NULLARHUKOB Cpasnueatb cTpoerue rpubos co repbapHbii
cTea rpubos. Muoroob- CTPDOEHWEM DACTEHWH, KMBOTHBIX U Marepuan
pPazuMe U IHAYESHHUE MPH- NULAWHWMKOB, 4ENaTh BuIBOObI. rpuboB M nu-
OOB: NNECHEBbLIX, WS- XapaxKTepu30BaTh 3HayeHne rpubos | WaNHMKOB
MOYHBIX, W NULIAWHWUKOB ONA NPUPOAb M YEeno-
napasutuyeckux. Jin- BEKa.
LWAHHKUKK KaK ocobbie Otmeuats oNacHOCTL AGOBMUTBIX MPU-
cuMBMOTHYECKHME Opra- 608 M HEOBXOAMMOCTL IHAHUA Npa-
HH3MbI, UX MHOroobpa- eun cbopa rpubos B npupoae
IUE ¥ IHAYEHUE
8 HusoTHBIM Opra- OcobennocTv #musoTHbiX | Boiaenuts u 0606- 1 Boigenate u 0606wars cyuiecreeH- BnaxHbie
HW3M ¥ ero ocobeH- | opraHMaMoB: NpUHag- LWMTE CYLLECTBEHHbIE Hbi€ NPUIHAKK CTPOEHUA M NpoLec- npenapars
HOCTH NEXHOCTL K 3yKapuoTaM, | NpuaHaky CTpoeHus M COB JXM3IHEOEATENbHOCTH MBOTHBIX. | KMBOTHbBIX
retepoTpodHOCTD, NPOUECCOB XKU3Heae- Habnopars ¥ ONKMCLIBaTL NOBEAEHUE | PANHYHBIX
CnocoBHOCTL K aKTMBHO- | ATENLHOCTH KMBOTHBIX YKUBOTHbIX. THMOEB
MY NepeasKeHmIo, 3a- HaabiBats KOHKpeTHbBIE NPUMEPLI
6oTa 0 notoMcTee, No- PAINMUHBIX JWUKMX XMMUBOTHLIX M HaW-
cTpoMKa »unuwy (rHéag, Bonee pacnpoCTPaHEHHBIX AOMALL-
Hop). enexue xusor- HUX KMBOTHBIX.
HbiX No cnocobam aobet- O6bacHATL PoNb PazTMYHBIX XHMBOT-
BAHWA NULLK: PACTUTENL- HbIX B XXM3HW YENOBEKa.
HOAQHLIE, XHUHbIE, Na- XapaKrepu20BaTs cnocobel NUTAHKUA,
Pa3uTHYECKHE, pacceneHua, nepexmeaHna Hebnaro-
NaganbliMKy, BCeAgHbIE NPHUATHBIX YCNOBUH M NOCTPOMKM M-
AL XKMBOTHBIMM
3aKOHOMEPHOCTH B3aWMOOTHOWEHWH OpraHMamMoe u cpeasl (15 u)
9 Ycnoeus wumanu Ha | Cpepgbl mnznu oprainz- | [ate xapaktepucTuky 1 Boiaenatb U xapakrepuaosarts cywe- | Uudpoeas
3emne MOB Ha 3emne: BogHaA, | OCHOBHbLIM Cpeaam CTBEHHbLIE NPHIHAKK Cpej Xu3HKM Ha | naboparopusa

Ha2eMHO-BO3AYLUHEA,

HHUIHH

3emne.

MO 3KONOrvK




OcuogHble BHAB! ReATenbHOCTH 00y-

Mcnonbaoea-

N: Ueneean ycranoexka | Kon-so
S Tema Conepwauune oo B YAOWMXCA Ha ypoKe/ BHeYpOoYHOM | Hue obopyao-
3AHATHH BaHHe
NOYBEHHAA, OPraHKa- HazsiBaTe XapaxKTepHbie NPU3HAKK (naTymk myT-
MeHHaA. YCNOBUA MMUIHW OpraHMaMoB — OBMTaTENeMN 3THX HOCTH, BRaX-
OpraHW3MOB B Pa3HbIX CPEen W3HM. HocTH, pH, yr-
cpepax. JKONOrM4YecKkue XapaKTepu30BaTh YEPThl NPUCNOCcoS- | neKkucnoro ra-
daxropol: abuoTHye- NEHHOCTH OPraHu3MOB K Cpefe ux au
CKue, DHOTHYECKHE M obutanmsa. Kucnopopa)
AHTpPONOreHHble Pacnozsasars ¥ XapakTepM3oBaTh
3Konorudeckue daxrTopsl cpeasl
10 | Sxonorwyeckme O606uweHue pavee uzy- | BoisBuTb OCHOBHbIE 1 Beiensats M XxapakTepuaosaTts npu- Undposan
npobnembl 8 Guo- yeHHoro matepuana. O1- | 3Konoruyeckue YHHbI 3KONOMMYECKHX npobnem B naboparopua
cepe. Oxpana HOLUEHWE YENOBEKA K npobnemsl Guocte- Buocdepe. lNporHozmposare no- no 3KONOrMM
npMpoabl npUpoae 8 uctopuu ye- | pol. Nposectu oueHky CNeACTBUA UCTOLLEHHA NPHUPOAHBIX (narumk snax-
noeeyvectsa. [lpobneMbl | KayecTBa OKpy@aio- PECYPCOB M COKpAaLLEHHA Buonoruye- | HoCTH, yrne-
Buocdepsbl: ucToweHne | wien cpeapbl. CKOro pazHoobpaana. KMCNOro raza
NPUPORHLIX PECYPCOB, O6cyKaaTe Ha KOHKPETHBIX NpUMe- M Kucnopoaa)

3arpA3HEeHHe, CoKpauie-
Hue BuonornyecKoro
pazsoobpazua. Pewe-
HHE 3KONOTHYECKHMX
npobnem Guocdepsi:
PaUMOHANBHOE MCNOoNb-
20BaHHE PECYPCOB,
OXpaHa Npupoabl, BCe-
obuiee 3Konoruyeckoe
obpazoBaHue Hacene-
HHA.

Jlabopamop+as paboma
Ne 6
«OueHka KayecTsa

OKpY¥aoWen cpeasl»

pax 3xonorwyeckue npobnemsl ceoe-
ro perMoHa M Buocheps 8 yenom.
AprymMeHTUpoBaTh HeoBXoauMOCTh
3ALMTEI OKPYHAIOWEN Cpeasbl,
coBniaeHHUA NPaBKA OTHOLWEHHA K
HUBOM M HEXWBOW NpUpoae.
BrinenaTh ¥ OLEHMBATL CTENEHb 2a-
rPA3HEHWA NOMELWEHHN.
Muxkcuposars peynbrarsl Habnwoge-
HWI M AenaTh BbiBOAbI.

Cobnogats npasuna pabotbl B kabu-
HeTe, obpauwetna ¢ naboparopHbiM
obopygoeaHuem
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MepeyeHb AOCTYNHbLIX UCTOYHUKOB UHOPMaLUU

B paspene npeacTaBneH CNMCOK KHUM M CCbIIOK Ha CaiTbl, B KOTOpbIX Bonee noapobHo
OCBSILLIEHbI PA3/IMYHbIE acNeKTbl paccMaTpyMBaeMblix Bonpocos. Mx MOXHO pekoMeHaoBaTh Kak
yuuTenio, Tak ¥ obyyaemsiM, NPOABUBLLINX UHTEPEC K U3yyaeMoil Teme.
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