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BEMONOrus TOUKA !'POCTA

BBenenue

OcHaienue o01e00pa3oBaTENLHBIX IIKOJI COBPEMEHHBIM aHAJIOTOBBIM W IU(POBBIM 000-
pyIOBaHHEM SIBISICTCS MaTepUaTbHON 0a30i peanmm3anuu DenepaibHOrO0 TOCYIAPCTBEHHOTO
00pa30BaTeIbHOTO CTaHAApTa. JTO OTKPHIBAET HOBBIE BO3MOXKHOCTH B yPOYHOH M BHEYPOUHOH,
BHEKJIACCHOW JIEATEIIBHOCTH M SIBJSICTCS HEOTHEMJIEMBIM YCIOBHEM (OPMHUPOBAHUS BBICOKO-
TEXHOJIOTHIHOW CPEJIbI MIKOJIbI, 0€3 KOTOPO CJI0XKHO TPEJCTABUTh HE TOIBKO MPpOoQHIbHOE 00yUYeHue,
HO ¥ COBPEMEHHBII 00pa30BaTelIbHBIN MpoIece B IIeIoM. Pa3pacraeTcs mosie B3anMoIeHCTBHS YICHHKA
U yUYHUTEINs, KOTOPOE PACIPOCTPAHSIETCS 3a CTCHBI MIKOJBI B PEATbHBIA M BUPTYAJIbHBIH COITHYM.
Ucnons3oBanne y4ueOHOTO OOOpYHOBaHHUS CTAaHOBUTCS CPEICTBOM OOECIEUEHHUsT ITOTO
B3aMMOJICHCTBHUsS, TeM OoJiee B YCIOBHSAX OOydYeHHS IpeaAMeTy Ha YriayOJIeHHOM YpOBHE,
MpeArnoiaraeMoM popuIn3anuen 00yueHusl.

B pamkax HanmmoHaThHOTO TpoekTa «OO0pa3oBaHKE» CTAI0 BO3MOXKHBIM OCHAIICHUE IITKOJI
COBPEMEHHBIM 000pyIoBaHueM IieHTpa «Touka poctay. BHeapeHue 3T0ro 000pya0BaHuS TI03- BOJISET
Ka4eCTBEHHO M3MEHHTBH TIporiecc oOydueHus Owonorwu. [losBIsSETCS BO3MOXXHOCTH KOJH- YECTBEHHBIX
HAOJTIO/ICHUI M OITBITOB JJISl TIOJTY9IEHHs JIOCTOBEPHOW MH(POPMAIIMK O OMOJIOTHYE- CKUX IMpoIeccax W
o0bekTax. Ha 0CHOBE TOJTyYeHHBIX SKCIIEPUMEHTAIBHBIX JTaHHBIX 00Y4aeMbIECMOTYT CAMOCTOSITEIIEHO
JeJIaTh BBIBOJIBI, 0000IIATh PEe3yIbTaThl, BRIABISATH 3aKOHOMEPHOCTH,YTO Ha HAIII B3IJIS, CIOCOOCTBYET
TTOBBIIIEHUIO MOTHBAIMH O0yICHHSI ITKOJIBHUKOB.

Bricokast cii0KHOCTH pabOTBl C COBPEMEHHBIM HHQPPOBBIM, obecriedeHue ero pabdoto-
CIIOCOOHOCTH, HEIOCTATOYHOCTh METOIMYECKOTO 00eCIIeYeHUsI — BCE ITO 3a4acTyl0 BCTYNAeT B
MPOTUBOPEYHE C HEIOCTATOYHOCThIO HH(OPMAIMOHHBIX W WHCTPYMEHTAIBHBIX KOMITCTCHITHI
nenarora. Paspemrenue gaHHOTO KOH(IMKTa BO3MOXHO B MPAKTHYECKOW NESATETHHOCTH, B BBI-
MOJTHEHUH JEMOHCTPAIIMOHHBIX W JIA0OpATOPHBIX PabOT, OpraHu3aIdu J1abopaTOpHOTO IKCIIe-
pHUMEHTa, B OPTaHHU3aIlMU MPOSKTHON M Y4eOHO-HUCCIIE0BATENBCKOM EITETPHOCTH 00y4ar- IIUXCS.
B mpomecce skcnepuMeHTaNbHONW pabOTHI ydammecss MPHOOPETAIOT OMBIT TO3HAHUS PEabHOCTH,
SIBJISIONIMICS BaKHBIM JTarioM (hOPMHUPOBAHHS Yy HHUX YOEKICHHWH, KOTOpbIE, B CBOK OYepeib,
COCTaBJISIFOT OCHOBY HAay4YHOTO MHPOBO33peHHs. B TO e Bpemsi oTpadaThiBacTCs METOJAUKa
MIOCTAHOBKH OJKCIIEPHUMEHTa. VIMEHHO MO3TOMY mpe/ylaraeMbie B JaHHOM IIOCOOMH YPOKH,
7a0b0opaTOpHBIC M MPaKTUYECKUE pabOThl CHAOKEHBI METOJMYECKMM KOMMEHTapHEM, MaTpUIICH JUis
COOCTBEHHOTO MPO(PECCHOHATBHOTO MOUCKA, VIS aJaNTallii MaTepHaloB K YCIOBHUSIM KOHKPETHOTO
00pa30BaTEIbHOTO YUPEKACHUS. TeMaThHKa paccMaTpUBAEMBIX SKCIIEPHMEHTOB, KOJINYECTBEHHBIX
OIIBITOB, COOTBETCTBYET CTPYKTYpE MPHUMEPHOI 00pa3oBaTelib- HOW MpOrpaMMbl MO OUOJIOTHH,
conepkannio dDenepanbHOro rocyapcTBeHHOro oodpasosarenbHoro crangapra (PI'OC) ocHOBHOTO
o0mrero oopazoBaHHs.

[TocrapisiemMble B IIKOJIBI COBPEMEHHBIC CpEICTBA O0YUCHHUS, B paMKaxX MPOEKTa IEHTPA
«Touka pocra», cogepkaT Kak yKe U3BECTHOE 000pyI0BaHUEe, TaK U MPHHIUIHUAIBHO HOBOe.[Ipexe
BCEro, 310 IUQPOBBIC JTA0OPATOPHU ¢ HAOOpPaMH JATYMKOB, MO3BOJISIOIINE TPOBOJUTH M3MEPCHHS
(U3NUECKUX, XUMUUECKUX, (PU3UOIOTHYCCKUX MApaMETPOB OKPYIXKAIOIIEH Cpeibl U OpraHu3mMoB. B
OCHOBY 00pa3oBaTeNbHON MPOTpaMMBbl 3aJ0KEHO MpUMEHEHHEe IUQPPOBLIX JTabopaToOpHil.
PaccMoTpeHHbIe B TOCOOMM OMBITHI MPOIUIM IIHMPOKYIO ampoOaruio. MHOTONETHs MpaKkTHUKa
UCTIOb30BaHUs IUQPPOBBIX J1TaOOpaTOpUil U MHUKPOCKOMMYECKONW TEXHUKH B IIKOJE MOKa3ana, uTo
COBpPEMEHHBIE TEXHHYECKHE CPECTBA 0OyUYEHHsS HOBOTO MOKOJE- HUsI TIO3BOJISAIOT JOOUTHCS BBHICOKOTO
YPOBHSI YCBOCHUsI 3HAaHUi, (JOPMUPOBAHHS MPAKTHYECKUX HABBIKOB OMOJOTMYECKHX HCCIIEIOBAaHUH,
YCTONYMBOTO POCTa MO3HABATENHHOTO MHTEpEca IMIKOIBHUKOB U, KaK CIEICTBHE BBICOKOTO YPOBHS
yueOHOM MOTUBAITUH.

Hacrosimee mocobue mpu3BaHO MOMOYB T€aroraM B peanu3aliy 00pa3oBaTeNbHBIX MPOrPaMM
00IIIero ¥ JOTOTHUTEIFHOTO 00pa30BaHus, B pa3pelIeHiH BO3HUKAIONIINX TPYIHOCTEH MpH padbore ¢
obopynoBaHueM 1eHTpa « Touka poctay.
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IHeas u 3an1aun

* peanu3anysl OCHOBHBIX OO0IIE0Opa30BaTENbHBIX IPOrpaMM IO Y4eOHBIM IpeaAMeTam
€CTECTBEHHO-HAYYHOW HANpaBJICHHOCTH, B TOM YHCIIE B PaMKaxX BHEYPOUHOH NEATEIbHOCTH
oOyJaronuxcs;

* pa3paboTKa W peamu3alys Pa3HOYPOBHEBBIX JOIOJHUTEIBHBIX 001e00pa3oBaTeIbHbBIX
IpPOTrpaMM €CTECTBEHHO-HAYYHOH HAIPaBJICHHOCTH, a TAK)KE WHBIX MPOTPaMM, B TOM YHCIIE B
KaHUKYJISIPHBIA IEPUO/T;

¢ BOBJICYCHHE YYAIUXCSA U MEJarormdeckux pabOTHUKOB B MPOSKTHYIO JIEATEIBHOCTS;

* OpraHm3anyds BHEY4YEOHOW NEATETPHOCTH B KAHWKYISAPHBIA TEpUOJ, pa3paboTKa M pean3aius
COOTBETCTBYIOIINX 00pa30BaTENbHBIX MPOTPAMM, B TOM YHCIIE JUIS JIarepeld, OpraHm30BaHHBIX
00pa3oBaTeNbHBIMU OPTaHU3ANMSAMHE B KAHUKYJISPHBIA EPUOJT;

* TOBBIIICHHE TPOPECCHOHANTFHOTO MAaCTEpCTBA MENArorMyeckKux pabOTHUKOB IEHTpa, pe-
ANIM3YIOIINX OCHOBHBIE H JIOTIOHUTEBHBIE 0011e00pa30BaTeNbHBIE TTPOTPAMMBEIL.

Coznanne nentpa «Todka pocta» mpeanosiaraeT pa3BUTHE 00pa30BaTENbHOM HHPPACTPYKTYphI

0011eo0pazoBaTeIbHON OpPraHU3aliy, B TOM YUCIIe OCHaIIeHHe 0011eo0pa3oBaTenbHOHOpraHu3alyu:

* 00opynoBaHHWEM, CpeAcTBaMU OOyYECHHUs W BOCIHTAHUS /ISl U3y4eHHUs (B TOM YHUCIIE DKC-
MEPUMEHTAIBHOT0) MPEIMETOB, KypCOB, IUCLUUIUIMH (MOJYJEH) ecTeCTBEHHO-HAy4YHOM
HANPaBJICHHOCTH TIPU pPEAM3alii OCHOBHBIX 00Ie00pa30BaTeNbHBIX MPOTPaMM H JI0-
MOJTHUTEIIFHBIX 00IIe00pa30BaTeNbHBIX MPOTPaMM, B TOM YHCIIE JUISl PACIIUPEHUsS CO-
AepKaHus y4eOHbIX npeaMeToB «Puznkay, « XuMusy», «buonorusy;

¢ o0OpynoBaHHEM, CpeIACTBaAaMH OOY4YEHHS W BOCIUTAHUS Ul peaju3aliy Iporpamm J0-
HOJIHUTENIBHOTO 00pa30BaHus €CTECTBEHHO-HAYYHON HATIPAaBICHHOCTEN;

¢ KOMIBIOTEPHBIM U HHBIM 000Dy JOBAHUEM.

[TpodunbHBIE KOMIUIEKT 00OpYIOBaHMS MOKET ObITh BBIOpaH I 00IIE00pa3oBaTEIHHBIX
OpraHM3aluii, UIMEIOIINX Ha MOMEHT co3JaHus leHTpa «Todka pocTay HaboOp cpeacTB O0OydeHHS U
BOCIIUTAHUs], TOKPBIBAIOIINK CBOUMHU (DYyHKIIMOHAIBHBIMH BO3MOKHOCTAMHU 0a30Bble MOTPEOHOCTH MPH
U3Yy4eHUH Y4eOHbIX NpeaMeToB «Dusnkay, «Xumusa» u «buonorusy».

[lepeueHb, MUHMMaIbHO HEOOXOIMMBbIC (YHKIMOHAIbHbIE U TEXHUUYECKHE TpeOOBaHMS U
MHMHHMMaJIbHOE KOJIMYECTBO 000PY10BaHUsl, pACXOJHBIX MAaTEPUAJIOB, CPEJCTB 00yUEHHs U BOCITUTAHHS
IJsl OCHAIEHUs LeHTPoB «Touka pocTay, ONpeAestoTCs PerMOHAIbHBIM KOOPAUHATOPOM € YUETOM
HPUMEPHOT0 NepeyHsi 000pyA0BaHUS, PACXOAHBIX MAaTEPUAJIOB, CPEICTB 00YUEHHS ¥ BOCIIUTAHUS JUIs
co3laHusg M oOecriedeHus: (PyHKIMOHUPOBAHMS LIEHTPOB OOpa30BaHMs €CTECTBEHHO-HAYYHOH
HanpasieHHOCTH «Touka pocta» B 0011€00pa30BaTEIbHBIX OPraHU3aAlMAX, PACHOJOKEHHBIX B
CeJIbCKOM MECTHOCTH M MaJIbIX TOpOJIax.

[IpodunbHbIi KOMIUIEKT 000pyA0BaHUs oOecreunBaeT 3PHeKTUBHOE AOCTHKEHHE 00pa3o-

BaTEJIbHBIX PE3YJIbTaTOB 00YYAIOLIUMHUCS 110 IPOrpaMMaM €CTECTBEHHO-HAYYHOW HalpaBIEeHHOCTH,
BO3MOYKHOCTb yTIITyOJIEHHOTO N3Y4€HUsI OT/IEIbHBIX IPEIMETOB, B TOM Yucie Uil (JOPMHUPOBAHUS

U300peTaTeNbCKOro, KPEaTUBHOT0, KPUTHYECKOTO MBIIIIEHUS, Pa3BUTUS (YHKLHO-HAIbHOM

IPAMOTHOCTU Y 00Y4YatoIIUXCs, B TOM YHCJIE €CTECTBEHHO-HAYYHON M MaTeMaTH4eCKON. DKCIEPUMEHT

SBJISIETCS NCTOYHMKOM 3HAHUN U KPUTEPUEM UX UCTUHHOCTH B Hayke. KoH- Lenius CoBpeMeHHOTo
00pa3oBaHMs OPa3yMEBAET, UTO B yUEOHOM SKCTIEPUMEHTE BEAYLIYIO
pOJIb JTOJDKEH 3aHATH CAMOCTOSITENbHBIN UCCIeI0BaTeNbCKUI YUEHHUECKUH SKCIIEPUMEHT.

CoBpeMeHHbIE KCTIEpHMEHTANIbHbIE UCCIIE0BaHUs 0 OMOJIOTHH YK€ TPYAHO HpeJCTaBUTh 0e3
UCIIOJIb30BaHUs HE TOJBKO aHAJIOTOBBIX, HO U IU(POBBIX U3MEPUTENbHBIX MPUOpoB. B denepansHoM
rocyJ1apcTBeHHOM oOpazoBarensHoM cTannapre (PI'OC) nponucaHo, YTO OAHUM M3 YHUBEPCAIbHBIX
y4eOHBIX JAEHCTBUI, MPUOOpETaeMbIX YYalIUMMCS MOJDKHO CTaTh YMEHUE «IIPOBE/ICHHUS OIBITOB,
MPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHHUM, TPIMBIX
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¥ KOCBEHHBIX M3MEPEHUI C HCTIOIb30BAHIEM aHAIOTOBBIX U IIU(POBBIX H3MEPUTEIBHBIX IPHOOPOBY.

Y4eOHBIH KCIIEPUMEHT TI0 OMOJIOTHH, MTPOBOJAMMBIN Ha TPATUIIMOHHOM O0OpYAOBaHUH, 0e3
HNpUMEHEHUs [UPPOBBIX JTa0OPaTOPUii, HE MOXKET TO3BOJHUThH B MOJHOM Mepe PeIIuTh BCE 3a]a4d B
COBPEMEHHOM 1IKOJIE. DTO CBSI3aHO C PAJIOM IPUYMH:

* TPaJAUIMOHHOE HIKOJIbHOE 000PYI0BAaHUE M3-3a OIPAHUUEHUS TEXHUUECKHUX BO3MOYKHOCTEH He

MI03BOJISIET IPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEJOBAHUS;

* JUTTENBHOCTH MPOBEICHHS OMONOTHYECKUX HCCIIEIOBAHUI HE BCeTIa

¢ corjacyercs ¢ JTUTENBHOCTHIO YUeOHBIX 3aHSATHI;

* BO3MOKHOCTb IIPOBEJICHHS MHOTHX HCCIIEI0BAaHUN OTpaHUYUBAETCS TPEOOBAHUSAMU TEX-HUKH
0€30TMacCHOCTH U JIp.

[udpoBas naboparopyss MONHOCTBIO MEHSET METOIUKY M COJEpXKaHHE SKCIEPUMEHTaIbHOU
JEATETbHOCTH U pPeIlaeT BhlllenepedncieHHble npoonemsl. [Iupokuil cnekTp I1aT4ukoB MO3BOJISIOT
yyanmMcst 3HAKOMUTBCSI ¢ TapaMeTpaMy OMOJIOTHYECKOT0 AKCIIEPUMEHTA HE TOJIBKO Ha KaU€CTBEHHOM,
HO M Ha KoinuecTBeHHOM ypoBHe. LludpoBas naGopatopusi mo3BONSETBECTH ANUTEIBHBIA SKCIEPHMEHT
Jaxe B OTCYTCTBUM 3KCIEPUMEHTATOpa, a 4acToTa UX M3MEPEHUH HEMOJBJIACTHA YEIOBEYECKOMY
BOCIIPUSTHIO.

B mponecce QopmupoBaHus IKCIEPUMEHTATBHBIX YMEHHH YYEHUK OOydaeTcsi IMpeACTaBIATh
nH(popmalrio 00 UCCIe0BAHUHN B YETHIPEX BUIAX:

* B BepOaJbHOM: ONUCHIBATH AKCIEPUMEHT, CO3/[aBaTh CIOBECHYIO MOJIEIb IKCIEPHUMEHTA,

(buKcupoBaTh BHUMaHUE HA 3MEPSEMBIX BETMUUHAX, TEPMUHOJIOTUH;

* B TaOJMYHOM: 3aMOJHATH TAOIMIBI JAHHBIX, JIEXKALIMX B OCHOBE MOCTPOEHUs TpaduKoB (mpu
3TOM Y YYaIlluXCsl BO3HUKAET MEPBUYHOE MPE/ICTABIEHNUE O MaclITabax BeJIHYHH);

* B rpaduueckoM: CTpOUTh rpauKu 10 TaOIUYHBIM JaHHBIM, YTO AAET BO3MOKHOCTh TEepexoia K
BBIZIBI)KEHHIO THIIOTE3 O XapakTepe 3aBUCHUMOCTH MEKAY BeTMYMHAMU (TIPU 3TOM YYHTEIlb
MOKa3bIBAET MPEUMYILECTBO B BU3yaIHU3allMU 3aBUCMOCTEH MEX Iy BeTMYMHA-MH, HATJIAIHOCTD
U MHOTOMEPHOCTb); B BH/IE MAaTEMaTHUECKUX YpaBHEHMH: aBaTh MaTe- MaTH4YECKOE ONUCAHHE
B3aMOCBSI3H BEIMYMH, MaTeMaTH4eckoe 00001eHHE.

* (hopmHpoBaHHEe HCCIIEI0BATEIbCKUX YMEHUM yYalIUXCcsi, KOTOPBIE BHIPAXKAIOTCS B CIIEIYIOIINX
NIEUCTBUSIX:

onpeseneHue mpodiIeMsl;

MOCTAHOBKA HCCIIEI0BATEIBCKOM 3a/1a4u;
IJTAHUPOBAHKE PELICHUS 3a/1auH;

MOCTPOCHHE MOJIeTIei;

BBIIBUJKEHUE THIIOTE3;

SKCTIEPUMEHTAbHAS POBEPKA THIIOTES;

aHaJIN3 JIAHHBIX KCIEPHMEHTOB WM HAOIOCHHUII;
(bopMynupoBaHUE BHIBOJIOB.

[TocnenHue Toapl y yyammxcs HaOM0AAeTCs HU3Kas MOTUBALIMS U3yUYCHUS €CTECTBEHHO-HAYYHBIX
JUCUMUILUIMH U KaK CJIe/ICTBUE MaJIeHNE KauyecTBa 00pa30BaHusl.

[TocTaBnsieMbie B MIKOJIBI COBPEMEHHBIE CPEJICTBA 00yUeHHUs, B paMKax mpoekTta « Touka po- ctay,
coJiepkaT Kak YK€ XOpOIIO M3BECTHOE 000pYA0BaHUE, TAK U MPUHLIHUIUAIBEHO HOBOE. DTO LU(POBHIE
nabopaTopuM M JAaTYMKOBBIE cHCTEeMbl. B OCHOBY 00pa30BaTeslbHOM MPOTrpaMMBbl 3a105KEHO
npuMeHeHrne LUppoBbIX snabopatopuil. TemaTHka NpeIIOKEHHBIX JKCHEPUMEH- TOB, KOJNMYECTBEHHBIX
OIBITOB, COOTBETCTBYET CTPYKType MpPHUMEpPHON 00pa3oBaTeibHOM MporpamMmbl M0 OHOJIOTHH,
conepkannio PenepanbHOro rocynapcTBeHHoro oopasoarenbHoro crangapra (PI'OC) ocHoBHOTO
oOmiero oOpa3oBaHHs.

PaccmoTpenHble B MOCOOMH OMNBITHI MPOIUIM HIMPOKYIO ampoOarmio. MHOToNeTHssI MpakTHKa
UCIIOJIb30BaHUs XUMUUYECKUX MpuoOopos, LJI B mkose mokasana, 4T0 COBpEMEHHBIE TEXHU-
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YECKHE CPEe/ICTBAa O0YYEHHUSI HOBOTO TOKOJICHHS TIO3BOJISFOT JOOUTBHCS BBICOKOTO YPOBHSI YCBO- CHHS
y4eOHOTro MaTepyaia, yCTOHYNBOTO pOCTa MO3HABATEIFHOTO HHTEpECca IKOIBHHUKOB, T.€.NPEO0I0IETh Te
HpO6JIeMBI, O KOTOPBIX TadK MHOI'O I'OBOPAT, KOr'Ja p€4b 3aXO0AUT O COBPEMCH- HOM HIKOJIbHOM
OMOJIOTHYECKOM 00pa30BaHHH.

JlaHHOE MeToaMYecKoe TOocoOMe aapecoBaHO YUYHTENSIM OHOJIOTHH , KOTOPBIE DPEaH3yIOT
00pa3zoBaTelibHbIC IPOrPAMMBI C UCIIOIb30BaHHeM 000pynoBaHus « Touka poctay.
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OcHoOBHbIE IOHATHSA H TEPMHUHBI

B mMeTomdeckoM mocoOun NCHOMB3YIOTCS CIIETYONIHE TIOHATHUS X TEPMHHBIL:

«Touyka pocTa»— KOMIUIEKT y4eOHOro 0o0Opy0BaHUs IETCKOrO TEXHOIApKa, MaTepuaibHas
0a3a Ui CO3MaHMS MHHOBAIMOHHOW 00pa30BaTEIBbHON CpeAbl B KOTOpOW (GopMHpyeTcs H
pa3BUBaETCs U300pETATENBCKOE, KPEATUBHOE U KPUTHIECKOE MBIIIICHHE 00yYatOIIiXcsl.
HudpoBas (komnbloTepHasi) JabopaTopusi — KOMIUIEKT Y4eOHOro 000pyIOBaHMS,
BKJIIOYAIOIINI M3MEPUTENIbHBIN 00K, HHTEp(eNc KOTOPOro No3BojsieT 00ecneurnBaTh CBA3b €
pEerucTpaTopoM AAaHHBIX, U HAa0Op JAaTUMKOB, PETUCTPUPYIOLIUX 3HAUYEHHUS pa3IMYHBIX
(u3MYECKUX BEIIUYHUH.

Ilporpammuoe obGecneuenne Releon Lite (ITO Releon) — mporpammuoe obecneuenue,
MOCTaBJIIEMOE B cocTaBe LM(ppoBoil abopaTopuu, obecrneunBaromiee padoTy JaTYMKOB,
COXpaHEHHE U MEPBUYHYI0 00paOOTKY MOTYUYEHHBIX JAHHBIX.

MyabTugaTunk — nudpoBoi JATUMK, MO3BOJAIOIIMNA BECTH OJHOBPEMEHHO YUET HECKOJBKHX
nokaszaTeneil okpy:xaromieil cpesibl U QH3MONOTHUeCKUX MOKa3aTesel opraHu3Ma yeoBeKa.
MonogaTunk — nuppoBOH TaTUKK, TO3BOJISIONINNA BECTH OJHOBPEMEHHO YUET TOJIHKOOIHOTO
MOKa3aTelis OKpy Karomiei cpeibl Win pU3N0NI0THYECKOro oKa3aTels OpraHu3Ma 4eloBeKa.
PerncrpaTop 1aHHBIX — BIEKTPOHHOE YCTPOWUCTBO (MHTEPAKTUBHAS JI0CKA, MEPCOHATbHBIN
KOMITBIOTEp, HOYTOYK, TUIAHIIET, MOOWIBHBIN TetedoH, mopaepkuBaroinue padory I10 Releon.
JlorupoBanue — pexxuM paboThl 1M POBOIL 1TabopaTopuu, IpH KOTOPOM JaT4HK padoTaet Oe3
pErucTpaTopa JaHHBIX, C BO3MOKHOCTBIO MOCIIEAYIOIEH 3arpy3KH pe3ylibTaToB U3MEPEHUH B
MaMsTh perucTpaTopa JaHHBIX.

CBsi3ka AaTYMKOB — PEXKUM paboThl 1udpoBoi IabopaTopuu, MPH KOTOPOM Ha IKpaHe
perucTparopa JaHHBIX rpadudecKd OToOpakaercs padoTa OJHOBPEMEHHO JIBYX M OoJjiee
MOAKITIOUEHHBIX U(POBBIX JTATYNKOB.

KpaTkoe omucanme moaxomoB K CTPYKTYpPUPOBAHHI0 MAaTepHAIOB

B o0pasoBarenbHON mporpaMMme IpeACTaBICHbI CACAYIOIIHME Pa3/Ieibl:
1. Meropl UccaEenOBaHMIA B OMOJIOTHH.

2. Boranuka.

3. 3oouorus.

4. Anaromus U QU3HOJIOTHS YEITOBEKA.

5. Iluronorus.

6. TI'eneruxa.

7. Dxouorus.

JlanHbIe pa3zienbl BRIOpaHbI ¢ y4éTOM HambOoJiee MIUPOKUX BO3MOMKHOCTEH 1O MPUMEHEHHIO
obopymoBanus 1eHTpa «Touka pocTa» Kak Ui MPOBEACHUS JTa0OPAaTOPHBIX PadOT, Tak M IS
JIEMOHCTPAIIMOHHOTO 3KcrepuMenTta. Kpome TOro, nepedrclieHHbIe pasiebl 00JaJaroT Hawu-
OOJIBIIIAM TIOTCHIIHATIOM JJIsl OPraHM3allMd MPOEKTHOW W HMCCIIEA0BATEIbCKOW JESITEIbHOCTH
oOyuarommuxcs. bruonornyeckoe HaOIIOAECHHE U SKCIIEPUMEHT IPOBOIATCS B hopMe T1abopa-
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TOPHBIX U AEMOHCTpAIMii. JIleMOHCTPAMOHHBIH SKCTIEPUMEHT MPOBOJUTCS B CIACAYIOMINX CITydasx:

1. umeromeecs B HANMYMA KOJIMYECTBO MPUOOPOB U IK(PPOBBIX JATYUKOB HE MO3BOJSET Op-

raHW30BaTh HHANBHAYAIbHYIO, TAPHYIO MM IPYIIOBYIO 1ab0paTopHyto padoTy;

2. SKCIEPUMEHT MMEET HEOOJBIIYI0 TTPOIOIIKUTEILHOCT M CIOKHOCTh U BXOIHUT B CTPYKTYpPY

ypoKa.

Jis u3yuenus npeamera « Boorus» Ha 3Tare OCHOBHOTO 00111ero 00pazoBanus otBoautcs 280
9acoB:

5 xmacec — 34 yaca;

6 xmacc — 34 yaca;

7 ximacc — 68 yacos;

8 ximacc — 68 yacos;

9 kimacc — 68 gacos.

JlanHast oOpa3oBaTeibHas MporpaMma 00eCIeurBaeT CO3HATENbHOE YCBOCHHE YUYAIIUMUCS
BOKHEUITUX OMOJIOTUYECKUX TOHATHH, 3aKOHOB U TE€OpHH, (GOPMUPYET MpeJCTaBICHUE O POJIHU
OMOJIOTUU B TIO3HAHWHW YKMBOTO MHUpPA W B KH3HMU 4enoBeka. OCHOBHOE BHUMAHUE YIETSETCS
CYITHOCTH OHOJIOTHYECKHX SIBIICHHUI, POIIECCOB U METOIaM MX H3yUYCHHSI.

CTpyKTypa npecTaBIeHHBIX B JAHHOM METOIMYECKOM MOCOOUH TTAHOB YPOKOB ¥ JTA00PAaTOPHBIX
paboT OTpaxkaeTcst MOCIIEA0BATENFHOCTD H3YUSHHUS M COJIeprKaHus Onoorun B S—9 kiaccax.

B 5—7 xnaccax ywamuecs y3HarOT, 4eM KUBas MPUPOJIA OTIIMYAETCA OT HEXUBOM; MOIy4arOT
o0mIue mpencTaBIeHus] O CTPYKType OMOIOTHYECKON HayKH, €€ MCTOPHH M METOJaX HCCIeTOBAaHUS,
[[ApPCTBaX KUBBIX OPTaHU3MOB, CpelaX OOUTAaHUS OPTaHU3MOB, HPABCTBEHHBIX HOpP-Max M MPUHITHIIAX
OTHOIIEHUS K MPUPOJie. YUalIuecs MONyJaroT CBEACHUS O KIETKe, TKaHAX M OpPraHax, o Ipoleccax
KU3HEJEeITeIbHOCTH OPTaHU3MOB, 00 YCIOBUSIX KU3HH M pa3HOOOpa3uu KUBOM MPUPOIbI, a TAKKE O
CTPOCHUH, KU3HEAEATETBHOCTH U MHOT000pa3uu 0akTepuil,rpuboB, pacTeHUH U JKUBOTHBIX.

OcHOBHOE coJiep)kaHKe Kypca 8 Kitacca HarpaBiieHo Ha (hopMUpOBaHKEe y 00yUarONUXCs 3HAHUH U
yMeHHH B 00J1aCTH OCHOB aHATOMMH, (DU3UOJNIOTHU M TMTHEHbI YEJOBEeKa, peaau3alid YCTaHOBOK Ha
3M0pOBBIN 00pa3 xu3HU. ColepKaHue Kypca OPHEHTUPOBAHO HA YIIyOJeHHE UPACIINPEHUE 3HAHUH,
oOyyarouuxcs O TMPOSBIEHUM B OpPraHU3ME 4YEJIOBEKa OCHOBHBIX >KM3HEHHBIX CBOMCTB,
HepBOHAYAIbHBIC MPEICTABICHUS O KOTOPBIX OBbUIH MOJTy4eHbI B 5—7 Kiaccax.

OcHoBHOe cojiepkaHue Kypca Ouonoruu 9 kiacca mocBsiieHO ocHoBaM o6mielt Ouonoruu. OHO
HaIpaBJIeHO Ha 00001IeHe OOMUPHBIX (PAKTUUECKUX 3HAHUH U CTEIUAIbHBIX TPAKTUYECKUX YMEHHI,
copMHPOBAHHBIX B MPEABIAYIINX KJIaccaX, TECHO CBSI3aHO C Pa3BUTHEM OMOJOTMYECKON HAayKH B
IETIOM 1 XapaKTepu3yeT COBPEMEHHbII yPOBEHb €€ pa3BUTHSI.

OoHUM U3 OCHOBHBIX HPHHIUIOB TOCTPOCHUS MPOTPAMMBI SIBISETCS MPUHIMI JTOCTYMHOCTH.
DKCrepUMEHTaNbHbIE JAHHbIE, TTOMYyYEeHHbIe YYalIUMKCS TP BBIIOJIHEHUH KOTHMYECTBEHHBIX OIBITOB,
MO3BOJISIIOT yYAIIUMCSI CAaMOCTOSTENIbHO JIeNlaTh BBIBOJBI, BBIABIATH 3aKOHOMepHOCTH. Iloaxomsl,
3aJI0’)KEHHBIE B COJIEpKAHHME MPOTPaMMbl Kypca, CO3Jal0T HEOOXOIMMbIE YCIOBHS IS CHCTEMHOTO
YCBOGHHUS YUYalIMMUCS OCHOB HayKH, JUIsl OOeCHeueHUs Pa3BUBAIOIIETO W BOCHHUTHIBAIOIIETO
BO3JICUCTBUS OOy4YeHUs] Ha JTHMYHOCThH ydarerocs. GopMmupyemble 3HaHHS JOJDKHBI CTaTh OCHOBOM
CHUCTEMBI YOeXKICHUH MIKOJIBbHUKA, SAPOM €70 HAYYHOTO MHUPOBO33PEHHUSL.
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Onucanme MaTepuaJbHO-TEXHHYECKOH Oa3bllleHTPa
«Touka pocra», HCIOJIb3YeMOrO
VISl peaju3anuu 00pa3oBaTeIbHbIX NPOrpamMM B
paMKax npenogaBaHusi OMOJOTMH U IKOJOTHH

MartepuanbHO-TeXHHUYECKass 0a3a meHtpa «Todka pocra» BKIOYaeT B ceds mudpoBwie ia-
Ooparopun, HAOOPHI KIACCUYECKOTO 000PYIOBaHMS ISl TPOBEICHHUS OMOJIOTHIECKOTO MPAKTUKYMa, B
TOM YHCJIE C MCHOJIb30BAHMEM MHUKPOCKOIOB. Y UUTHIBAsl MPAKTUUECKUI OIBIT IPUMEHEHUS JJAHHOTO
000py/0BaHUs Ha ypoKax OMOJOTMH U B NMPOEKTHO-UCCIIEAOBATEIbCKON AEATEIbHOCTH, CAETIaH
OCHOBHOH aKIIEHT Ha ONUCaHUU LU(QPOBBIX J1abopaTopuil U MX BO3MOXKHOCTAX. I[Ipu sTOM
¢ poBble 1abopatopuu B KomIulekTauuu «buonorusy, «konorus», Ousnonorus» cojuepkar Kak
WHJMBU/lyalIbHbIE JaTYUKH, TaK W nopropstomuecs (tadn. 1). Ha3panus nocnequux B npuBeIEHHON
Tabiuue BblAENIEHbl KypcuBoM. Hamnume mogoOHBIX MOBTOPSIOLIMXCSA JAaTYMKOB DPACLIUPSIET
BO3MO’KHOCTH TI€/Iarora 1o opraHu3alyi 1adopaTopHOTroNpakTHKyMa.

Tabauya 1
JNartyuku nupoBbIX JadopaTopuil Mo 0MOJOrMH, IKOJIOTHH H (PU3MOIOTHH
Ne ni/m buosorus IKoJI0THUsl Duznonorus
1 Braoicnocmu 6030yxa Braoicnocmu 6030yxa ApTepHaTbHOTO TaBJIEHHUS
2 Onexmponposooumocmu Onexmponpogooumocmu ITynbca
3 Ocsewénnocmu Ocsewénnocmu Ocsewénnocmu
4 pH pH pH
5 Temnepamypur oxkpyocaro-wei | Temnepamypsl oxkpyscaio-ujel Temnepamypor mena
cpeovl cpeovl
6 Hutpat-uonos YacToThl IbIXaHUS
7 XITOpUI-HOHOB Yckoperus
8 3ByKa OKT
9 BraxHOCTH TI0YBEI Cusl (3promeTp)
10 Kucnmopona
11 OnTuyeckoil mIOTHOCTH S25HM
(xomopumerp)
12 Onruueckoit miotHocTH 470HM
(xomopumerp)
13 MyTtHocTH (TypOuIUMETp)
14 Oxwcu yrinepona

10
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IIpumepnas paGouasi mporpaMma mno Ouosoruum s 5S—9 KJaccoB ¢
HCIo/b30BaHNeM o0opynoBanus nentpa «Touka pocray
Ha 6a3e nentpa «Touka pocta» obecrneunBaeTcs peanu3alys 00pa3oBaTeIbHbIX IPOrpaMM eCTECTBEHHO-
HAYYHOW M TEXHOJIOIUYECKOH HalpaBIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHUC TPEOOBAHUAMU
3aKOHOZATENbCTBA B c(hepe 00pa3zoBaHus U ¢ yuéToM pekoMeHaauii dene-panpHOro oneparopa yuyeGHOTo
npeaMera «buonorusy. IIporpaMma cocraBieHa Ha OCHOBE METOJMYECKOTO IOCOOMs, pa3pabOTaHHOrO
MunncrepcTBoM 00pa3oBanus aBTopsl B. B. bycinakos u A. B. [Tsinees.

OOpazoBarenpHas IporpaMMa MO3BOJISIET HMHTETPUPOBATH pea3yeMbIe 37eCh MOAXOMIbI,
CTPYKTYPY ¥ COZIEpXaHWE MPH OpraHu3aIluy 00ydeHUsI OMOJIOTHU B 5—9 Kiiaccax, BRICTPOCHHOM Ha
0a3e 1100010 U3 TOCTYMHBIX yueOHO-MeToAnueckux kommiekcos (Y MK).

Hcnons3zoBanue obopynoBanus neHTpa «Touka pocray npu peanuzanuu naHHoi OIl mo3Bomser
CO3/1aTh YCJIOBHSI:

* IS paCUIMPEHUS COJICPIKAHUS IIIKOIBHOTO OHOJIOTHYECKOTO 00pa30BaHMs;

* ISl IOBBILICHUS TTO3HABATEIHHOM aKTMBHOCTH O0YYAIOIIMXCSA B €CTECTBEHHO-HAYYHON

obnacru;

* IS pa3BUTHUS JTUYHOCTH PeOCHKA B Mporiecce 00yueHus: OMOJIOTHH, €r0 CIOCOOHOCTEH,

(opMHUpOBaHHUS M YIOBIECTBOPEHHUS COMMANBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEN;

* 17151 paboThI C OJJAPEHHBIME IITKOJBHUKAMH, OPTAHU3AIH HX PA3BUTHUS B PA3JIMYHBIX 00-J1aCTSX

00pazoBaTeIbHON, TBOPUECKOH ICATEITHHOCTH.

[Tpumensist udpoBeie J1a0OPATOPUU Ha ypOKax OWOJIOTHH, y4YallHUecsi CMOTYT BBITIOJHUTH
MHOKECTBO JJa00PATOPHBIX PaOOT M SKCIIEPHUMEHTOB TI0 IPOTPAMME OCHOBHOH IIIKOJIBI.

buojorus pacteruii:

Jlpixanue nuctbeB. [[pixanue kopHeil. [lornomenne Boawsl KOpHsAMHU pacTeHHid. KopHeBoe
nasnenure. Mcnapenune Boabl pacteHusiMu. Dotocunres. JlpixaHue ceMsiH. YCIOBUS TpOpacTaHUs
ceMsH. TermomroOnBbIE U X0JI0I0CTOMKNE PACTEHUS.

Joosorus:

N3ydeHne OJHOKIETOYHBIX >KUBOTHBIX. M3ydeHHE BHEIIHEro CTPOCHHUS J0KIEBOTO YepBs,
HaOJI0/ICHNE 3a €ro MepeBIDKEHHEM M PEaKklMsIMHU Ha BHEUIHUE pa3apaxeHus. V3ydyenue cTpoeHus
MOJUTIOCKOB MO BIQKHBIM Tpenaparam. M3yueHne MHOrooOpasusi YIEHHCTOHOTHX IO KOJUICKIIUSIM.
W3ydenue ctpoeHus: ppid MO BIaXKHBIM MpernapaTtam. M3yuenue ctpoenus nrull. M3yuenue ctpoeHus
MJICKOTIMTAIOIIMX [0 BIAXHBIM MpenaparaM. BojaHble KUBOTHbIE. TeIUIOKPOBHBIE U
XOJIOTHOKPOBHBIE )KMBOTHBIE

HeloBeK ¥ €10 310POBLE:

N3zyuenne kpoBooOpamenus. Peakims CCC Ha 103MpOBaHHYIO HArpy3Ky. 3aBUCUMOCTH MEKIY
Harpy3Koil U ypoBHEM sSHepreTudeckoro ooMena. ['azooOMeH B JE€rkux. MexaHu3M JErOYHOTO
npixanus. Peakius JIC Ha dusudeckyro Harpysky. JKu3HeHHas €MKOCTh JIETKHX. BwiaenutenbHas,
AbIXaTeNnbHas U TepMoperyasTopHas GyHkuus koxu. JleiicTBue hepMeHTOB Ha cyOCTpaT Ha mpUMepe
KaTanassl. [[prcnoco0ieHHOCTh OPraHu3MOB K cpe/ie OOUTaHHUSI.

Qbuiag Ouoorns:

JleiicTBue GepMeHTOB Ha CyOcTpar Ha mpuMepe Karanassl. Pasnoxenue H2O2. Bausaue pHepenst
Ha aKTUBHOCTH pepMeHTOB. DaKTOPHI, BIUSIONINE HA CKOPOCTH Mpoiiecca GOTOCUHTE3A.

B cooepxaHue 11
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W3ydeHue KJIETOK M TKaHEH pacTeHMH M >KMBOTHBIX HA FOTOBBIX MHUKpOIIpENapaTax U MX OIUCAHUE.
BrisiBneHre M3MEHUMBOCTH y OPraHU3MOB. BbISBICHHE NPUCTIOCOOTIEHUI Y OpraHM3MOB K Cpejie
oOuTanus (Ha KOHKPETHBIX IIPUMEPaXx).

Oco0eHHOCTH coep:KaHusl CTPYKTYPHBIX KOMIIOHEHTOB
pado4eid MPpOrpaMMbI 10 OUOJIOTHH
B 5—9 wiaccax ¢ UCHOJb30BaHUEM 000PYA0OBAHUS I[EHTPA
«Touka pocray

Ilnanupyemble pe3yiabTaThl 00yueHuss mo kypey «buosornst . 5—9 kmacey .

12

IIpeaMeTHEIC Pe3yIbTATHL.

1)

2)

5)

6)

7)

8)

9)

(dbopmHpoBaHUE TIEHHOCTHOTO OTHOIICHUS K KMBOW MPHUPOJIE, K COOCTBEHHOMY OpTraHH3MY;
NOHMMAaHUE poJK OMOJIOTUH B (POPMHUPOBAHUKM COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI
MHpa;

YMGHI/IG HpI/IMeHﬂTB CI/ICTeMy 6I/IOJ'IOFI/I‘-IeCKI/IX 3HaHHI>iI paCKpLIBaTI) CYH_[HOCTB KHUBOTO,
Ha3bIBaTh OTJIHNYHA XHUBOI'O OT HEKHBOIO, Hepe‘II/ICHHTI) OCHOBHBIC SaKOHOMepHOCTI/I Op'
raHu3anuy, (QyHKIMOHMPOBAaHUS OOBEKTOB, SBIEHMM, MPOLIECCOB XHBOW MPUPOJBI, 3BO-
JIFOITHOHHOT O pa3BI/ITI/ISI OpFaHPIquKOFO MI/Ipa B €TI0 €OAUHCTBEC C HC)KHBOI;'I HpHpO}IOfI;
c(OPMHUPOBAHHOCTh TPEJCTABICHUA O COBPEMEHHOW TCOPHH JBOJIIONMU W OCHOBHBIX
CBHJIETENIHCTBAX DBOJIIOIIH;

BJIaJICHHE OCHOBAaMHM IMOHSATHHHOTO ammapara W HayYHOTO s3bIKa OWOJIOTHH: HCIIOJIL30BAaHHE
W3YYCHHBIX TEPMHUHOB, MOHATHH, TCOPHWH, 3aKOHOB M 3aKOHOMEPHOCTEH Uil OOBSICHEHHS
HaOII0JaeMBIX OMOJTOTHUECKUX 00bEKTOB, SIBJICHUI 1 TIPOIIECCOB,;

MOHMMAHHUE CIIOCOOOB TIONYYCHHUS OWOJOTUUCCKUX 3HAHWM; HAJIMYME OMBITA MCIOJIb30BAHHS
METOJIOB OHOJIOTHU C IIEJBI0 M3YYCHHS KHUBBIX OOBEKTOB, OMOJIOTHYCCKHX SIBJICHUU H
MPOIICCCOB: HAOJIOICHHE, OIKMCAHUE, MPOBEJCHHE HECIOXKHBIX OHOJOIMYECKHX OIBITOB H
9KCIEPUMEHTOB, B TOM YHMCJI€ C UCIOJIb30BAaHHUEM aHAJIOTOBBIX U ITU(PPOBBIX IPUOOPOB H
WHCTPYMEHTOB;

YMEHHE XapaKTEPH30BATh OCHOBHBIC TPYIIIBI OPraHU3MOB B CHCTEME OPTaHHYECKOro MUpa (B TOM
YHUClIe BHPYChI, OaKTepUH, pACTCHHUS, TPHUOBI, >KUBOTHBIC): CTPOCHHE, IPOLIECCHI
KU3HEIEATEIIBHOCTH, MX IPOMCXOXK/ICHNE, 3HAUCHKE B IPUPOJIC U HKU3HH YEIOBEKA;

YMEHHE OOBSACHATH MOJIOKEHUE YEIIOBEKAa B CHCTEME OPraHMYECKOr0 MHpa, €ro MpoucC-
XOXKJICHHUE, CXOACTBA M OTJIUYMS YeJIOBEeKa OT JKUBOTHBIX, XapaKTePHU30BaTh CTPOCHHUE H
HPOLECCHI JKU3HEACATESIBHOCTH OPraHU3Ma YeJIOBEKa, €ro MPUCIOCOOICHHOCTh K Pa3InYHbIM
9KOJIOTMYECKUM (haKTOpaM;

YMEHHE OIKMCHIBATH KJICTKH, TKAHW, OPTaHbl, CUCTEMBbI OPraHOB M XapaKTePU30BATh BaKHEHIIHE
OHMOJIOTHYECKHE IIPOIECCHl B OpraHM3Max PacTeHUH, d)KUBOTHBIX M YE€JIOBCKA;
cOpMHPOBAHHOCTD MPEACTABICHUH O B3aUMOCBS3HM HACJEIOBAHUS MOTOMCTBOM INPH3HAKOB
OT POAUTENHCKUX (HOPM C OpraHU3alUel KIEeTKU, HaTUYMeM B Hell XpOMOCOM Kak HOCHUTEen
HACJeACTBEHHOM HH(POPMAIIH, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HAacJIEOBAHUS MPU3HAKOB;
cpopMHPOBAHHOCTh TPECTaBICHUI 00 OCHOBHBIX (DaKTOpaxX OKpPY>Karolled Cpeibl, UXPOJU B
KU3HEIeITeTbHOCTH U SBOMIOIMY OPTaHI3MOB; IIPE/ICTaBIEHNE 00 aHTPOTIOTEHHOM (DaKTOpe;

10) chopmupoBaHHOCTH TpeCTaBICHUI 00 YKOCHCTEMaX W 3HAYCHHH OHOPa3HOOOpasus; O

II100ATBHBIX HKOJIOTUYECKHUX Hp06neMax, cCToduX Mepea YCIOBCUCCTBOM H cnoco0ax HX
MpCOHO0JICHHA,

B conepxaHue
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11) ymenne pemars yueOHbIE 3a7auu OHMOJNIOTMYECKOrO COJIEPKAHMS, B TOM YHUCIIE BBHIABIATH
MIPUYUHHO-CIICJICTBCHHBIC CBSI3U, MPOBOJIUTH PAcU€Thl, JeNaTh BBHIBOJABl Ha OCHOBAaHUU
MOJIy4YEHHBIX PE3YyIbTATOB;

12) ymeHue co3maBath W NPUMEHATH CIOBECHBIE M TPadMUYECKUEe MOIEIH IJis OOBACHEHUS
CTPOCHHUS KMBBIX CUCTEM, SIBIICHUI U TIPOIIECCOB YKUBOH MIPUPO/IBI;

13) nonuManue BKiIaaa POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJOTHYECKUX HAYK;

14) Bnanenve HaBbikamMu paboOTBHl ¢ WHPOPMAIMEH OHOJIOIHYECKOTO COJEPIKAHUS, TPE-
CTaBJIEHHOW B pa3Hou (opme (B BHJAE TEKCTa, TAOIUYHBIX MAHHBIX, CXEM, I'PaPHUKOB,
IrarpaMm, Mojeliel, n300paKeH i), KpUTHIECKOro aHalM3a HHPOPMAIMH W OLICHKH €¢
JOCTOBEPHOCTH;

15) yMeHue miaHMpoBaTh MO PYKOBOACTBOM HACTABHMKA M MPOBOAUTH YYEOHOE HCCIENOBAHHME WM
MPOEKTHYIO pabOTy B 00JIacTH OHUOJIOTHH; C YIETOM HaMEUeHHOU 1enu (popMyIupoBaTh
po0sIeMy, THIIOTE3Y, CTaBUTh 3aJa4d, BHIOMPATh aJICKBATHBIC METOJMBI JJISI MX PEIICHHSI,
(opMyIMPOBATE BHIBOIBI; ITyOIMIHO TIPEICTABIATH OMYUCHHBIC PE3YIIBTATHI;

16) yMeHnue HHTErpUpOBATH OHOJIOIMYECKUE 3HAHKS CO 3HAHUAMU JIPYTUX yIeOHBIX PEIMETOB;

17) chopMHUPOBAHHOCTL OCHOB DJKOJOTMYECKONM TI'PAMOTHOCTH: OCO3HAHHME HEOOXOIUMOCTH
JICUCTBUI 1O COXPAaHEHUIO OMOPAa3HOOOpa3usl U OXpaHe MPUPOIHBIX IKOCHCTEM, COXPAHEHHIO U
VKPETUICHHUIO 3/I0POBBS YEIOBEKa; YMEHHE BHIOUPATH IICJICBBIC YCTAHOBKU B CBOMX JICUCTBUAX
W TOCTYIKaX I10 OTHOIICHWIO K J>KHBOW TIPUPOJIE, CBOEMY 3JI0POBBIO U 3J0POBBIO
OKPYKAOIINX;

18) ymenue ucnons30BaTh MPUOOPETEHHBIE 3HAHKMS ¥ HABLIKU Ul 3J0POBOTO 00pa3a KHU3HH,
cOamaHCUPOBAHHOTO MUTaHUS M (PU3NUECKOW AKTMBHOCTHU; HEMPUSTUE BPEIHBIX MPUBBIUCK U
3aBHCUMOCTEN; yMEHHE MPOTHUBOJCHCTBOBATh JDKEHAYYHBIM MAaHUITYJALUSAM B 00JacTH
310pPOBbBS;

19) oBnasieHre TpHeMaMM OKa3aHHMs TMEPBOM IOMOINM YETOBEKY, BBIPALIMBAHUS KYJIBTYPHBIX
pacTeHuii U yXo/1a 3a IOMAIIHUMU ’KUBOTHBIMU;

®opmMbI  KOHTPOJIS

Kontponb pe3ynbraToB 00yueHHs B COOTBETCTBMU C JaHHOI 00pa3oBaTelIbHOW MPOrpaMmoin
OpoBOIUTCS B (pOopMe MUCHMEHHBIX M SKCIEPUMEHTAIbHBIX PalOT, MpeAnoyaraeTcsi MpoBeIeHUE
MIPOMEXYTOYHOMN U UTOTOBOM aTTECTALIHH.

IIpomercymounan ammecmayusn
JIast  ocylecTBICHUsT MPOMEXYTOYHOM AaTTecTallMd MCIONb3YIOTCS KOHTPOJIBHO-OIIEHOUHbBIE
Marepuasbl, 0TOOp COAEpkKaHHS KOTOPBIX OPHEHTUPOBAH HA MPOBEPKY YCBOCHHUSI CHCTEMBbl 3HAHUN U
YMEHUI — WHBAPUAHTHOTO S/Ipa COJCp:KaHUS AEHCTBYIOIIUX 00pa3oBaTeIbHOW MPOTPaMMBI IO
Oouonornu s oO0IeoOpa3oBaTeNbHBIX OpraHu3alui. 3agaHusl MPOMEXYTOUYHOW aTTecTaluu
BKJIIOYAIOT MaTepUall OCHOBHBIX Pa3aesioB Kypca OUOIOTHH.

ITAKET OHEHOYHBIX MATEPUAJIOB U KPUTEPUU
ONEHUBAHUANIO NIPEAMETY «bHOJOI'UA»

KOHm])Ofle ble usmepumenvHvle mamepuaivl

B nmanHOM pasaciic MmpeaACTaBIIIFOTCA KOHTPOJIbHO-U3MEPUTCIBHBIC MAaTCpHaJIbl, KOTOPBIC
HUCIIOJIB3YIOTCA AJId OTIPCACIICHUSA YPOBHA JOCTUIKCHUA O6y‘-IaIOH_II/IMI/ICH IJIaHUPYCMBIX MCTa~
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IPEIMETHBIX M TIPEJMETHBIX PE3YJbTaTOB B PaMKaX OpraHM3allMM TEKYLIEro KOHTPOJS YCIEBAEMOCTH U
IIPOMEKYTOYHOU aTTECTALMM.

IIpn opraHuzanuy TEKYyLIEro KOHTPOJISI YCIEBAEMOCTH OOYYaIOLIUXCS CIIEIYET YYUTHIBATH
tpebosanuss I'OC OO0 k cucreme OLEHKH JOCTHKEHHUS ITaHUpyeMbIX pe3yibraroB OOI, koTopas
JOJDKHA TIPETyCMaTPUBATh UCIIOJIB30BAHIE Pa3HOOOPa3HBIX METOAOB U (hOPM, B3aUMHOIOTIOIHSIFOIINX
ApYyr Apyra (CTaHAapTH3UPOBAHHbIE MUCbMEHHBIE M YCTHbIE paOOThI, MPOEKThI, NMPAKTUYECKUE U
71abopaTopHbie paboThl, TROPYECKHE padOThI, CAMOAHATIM3 U CAMOOIIEHKa, HAOIIOICHUE, HCTIBITAHUS 1
WHOE).

Br160op yKka3aHHBIX HUXKE THIIOB U MPUMEPOB KOHTPOJIBHBIX MU3MEPUTEIFHBIX MaTEepPHajoB
00yCIIOBJIEH MEJarornyeckoil U METOJAMYECKOM 11eJIecCO00pa3HOCThIO, C YUYETOM MPEIMETHBIX
oco0eHHocTel Kypca «buonorus 5—9 kmacey.

Tectsl 1 3aganus pazpaboTansl B cooTBeTcTBUM ¢ hopmaToMm EI'D u 'MA, uyTo no3BoseT faxe B
paMKax yCBOEHHs MPAaKTUYECKOW YacTH MporpamMMbl OTpalarhiBaTh OOIIEy4eOHBIE U IMPEAMETHBIE
3HAHUS U YMEHHUSI.

[lepeyeHb OLEHOYHBIX MPOLEAYP AO0JKEH ObITh ONTUMATIBbHBIM U IOCTATOYHBIM JAJIsl ONPEIeNICHUS
YPOBHSI JTOCTHXKEHHS OOYYalOIIMMHUCS TMPEAMETHBIX M METalpeIMETHbIX pe3yibTaToB. Pukcanus
PE3yJIbTaTOB TEKYILEro KOHTPOJS YCIEBAEMOCTH 00YJaIOIIMXCS OCYIIe- CTBISIETCS B COOTBETCTBHHU C
MPUHATON B 00pa30BaTeNbHOM OpraHu3ali CUCTEMOM OIICHUBAHMS.

[IpennoxxeHHbIe TUTIBI U TIPUMEPBI 3aJaAHHN:

* OPHCHTUPYIOT YUHTENS B JMAINIa30HE KOHTPOJBHBIX M3MEPUTEIHHBIX MAaTEPHAIOB MO KypCy,
MIOMOTAIOT Pa3HOOOPA3UTh 3aJaHUSI TPEHUPOBOYHOTO, KOHTPOJIBHOTO U JIOTIONHUTEIHHOTO
MOJTyJIei, KaK WHTEPAKTHBHOTO BUJCO-YPOKa, TaK U TPATUIIMOHHOTO ypOKa B paMKax
KJIACCHO-YPOYHOU CUCTEMBI;

* YYHTHIBAIOT BO3MOXKHOCTH YCBOCHHS MaTepuaia, ¢ TOUKH 3peHus ero auddepeHmaniu s
Pa3IMYHBIX KATEropHil 00yYalOIIMXCs, PAa3HOTO YPOBHS M3y4YEHHs MPEIMETa, BO3PACTHBIX
0COOCHHOCTEH MIIQAIIMX INKOJIBHUKOB, a TaKkkKe MOTHBAIMOHHOTO U  IICHU-
X0AMOIMOHAILHOTO KOMITOHEHTOB YPOKOB;

* T03BOJISIIOT OTpa0aThiBaTh HABBIKH, 3aKPEIUISATH MOJMYYCHHBIC 3HAHWS M KOHTPOJIUPOBATH
pe3yJbTaThl 00YYeHHUS, KaK B XOJI¢ KaXKJIOT0 ypoKa, TaKk ¥ B PaMKaxX UTOTOBOTO ypoOKa IO
MaTepually pasjena.

Crnenududeckoit opMoit KOHTPOJIA SIBISIETCS paboTa ¢ mpubopaMu, 1abOpaTOPHBIM

obopynoBanueM, MojienaMu. OCHOBHAS 1€Tb ATHX MPOBEPOUYHBIX PabOT: OMpe/ieneHne YPOBHs

Pa3BUTHSI YMEHHI NIKOJBHUKOB paboTaTh ¢ 000PYI0BaHUEM U IPOBOIUTH IKCIIEPUMEHTAIbHbIC

WCCIICJIOBAHNS, TUTAHMPOBATh HAOJIOJICHHUE WU OIIBIT, BECTH CAMOCTO-STEIBHO TPAKTHYECKYO

pabory.

3ajaHre MOKET CUUTAThCS BHIMOJTHEHHBIM, €CIIU 3alMCAHHbII/BRIOPAHHBIN OTBET COBMAACT C

BEPHBIM OTBETOM. 3alaHHsl MOTYT OIIEHMBAThCA Kak 1 OaioM, Tak ¥ OONBIIUM KOJTHYECTBOM B

3aBHCHUMOCTH OT YPOBHS CJOXHOCTH 3a/IaHUf, OT KOJMYECTBAa BBEICHHBIX/BBIOPAHHBIX

OTBETOB, OT THIIA 33/IaHUS.

Hopmol oyenox 3a gce 6udbl nposepoynsix pabom

«5» — YPOBCHL BBIITOJIHCHUSA Tpe60BaHHﬁ 3HAYUTCJIbHO BBIIIC YAOBJICTBOPUTCIBHOI'O:
¢ OTCYTCTBHEC 0HII/I60K, KaK I10 TCKYLIEMY, TaK U [0 NPEABIAYIIECMY y‘{e6HOMy MaTepurally,
* He Ooee OJHOI0 HEAOYETA.
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«4» — ypOBEHb BBITIONHEHHS TPeOOBAHMIT BBILIE YIOBICTBOPUTEIBHOTO:

* Hannuue 2—3 omuOO0K Win 4—6 HeTOYETOB TI0 TEKYIIEMy YIeOHOMY MaTepHaIy;

¢ He Oosee 2 omOOK Win 4 HENOUETOB 10 IPOMICHHOMY MaTepuaiy;

* HCIIONB30BAHKE HEPAIIMOHAIBHBIX IPUEMOB PEIICHUS y4eOHOH 3a1auH.

«3» — JIOCTATOYHBIH MUHUMAJbHBIA YPOBEHb BBINONHEHHS TPeOOBAHMH, MPEABABIAEMBIX KKOHKPETHOM
pabore:

* He Oonee 4—6 ommOok mwin 10 HemoUETOB O TEKyIIEeMy Y4eOHOMY MaTepuanys;

* He 6onee 3—35 omubOK wiM He OoJiee 8 HeOUETOB MO MPOHICHHOMY YYeOHOMY MaTepH-ay.

«2» — YpOBEHb BBITIONHEHHS TPeOOBAHMIA HIDKE Y/IOBICTBOPUTEIHHOTO:

* Haymuue Oonee 6 ommbok mwiu 10 HETOUETOB TI0 TEKYIIEMy MaTepHaly,

* OoJee 5 ommOOK wiH 6oJiee 8 HeTOYETOR TI0 IPOHICHHOMY MaTepHaIy.

KOHTPOJIbHO-U3MEPUTEJIBHBIE MATEPHUAJIBI
1O BUOJIOI'MHU

1. BeiOpaTh OMH WM HECKOJBKO MPABHIBLHBIX OTBETOB M3 TPELIOKEHHBIX BapuanToB. Hayka,
M3y4aronias rpuosbl:

1) Bupycosorus

2) MUKOJIOTHSI

3) 6oranuka

4) MUKpOOHOJIOTHS

OTBeT: MUKOJIOTHUS

2. Vicnonb3ys 3HAHMS O MMTAHMK KUBBIX OPraHU3MOB, BBIMOIHHUTE 3a/IaHKE.

VCTaHOBUTE COOTBETCTBHE MEK/LY CIIOCOOOM MHUTAHHMS K OPTraHU3MOM, JUIs KOTOPOTO OH

XapaKTepeH.
OPI'AHU3M CIIOCOB [T TAHUA
A) MATIUK JTyTOBOM 1) aBToTpodHOE
b) cunura 6onpias 2) reteporpodHoe

B) 6epéza moBucnas

I') onéHok neTHuMi

JI) mrykxa oObikHOBEeHHAsE)

KJIEBEP KPaCHBIN

3anumute B TabNIUIly BEIOpaHHbIE HUQPBI O] COOTBETCTBYIOIMMHU OyKBAMHU.
Otser:

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

3. BeibepuTe [Ba BEPHBIX OTBETA U3 IATH U 3aMHUIINATE [UDPBI, TOI KOTOPBIMHE OHHU yKa3aHbl. JKuBbie
OpTraHU3MbI CIIOCOOHBI BOCTIPUHUMATh BO3JICHCTBHUS BHEIIHEH CPE/Ibl M pearupoBaTh Ha HUX. B
NPUBEAEHHOM HIDKE CITUCKE HAWIUTE [BA TEPMHHA, KOTOPbIE OMMCHIBAIOT TIPO-
IIECCBI, MPOUCXOAIINE B OPTAHU3ME.
1. [Isixanue;
2. PaznpaxumMocTs;
3. Pa3smMHOXeHHE;
4. Brigenenue;
5. Peduexc.
OTBeT: pa3apakUMOCTh, pediIekc.
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4 . 3amoyHUTE MPOIYCKH B TEKCTE, BHIOPAB OJMH M3 BAPUAHTOB OTBETOB, PECTABICHHBIX B BHIE
BBINIA/IAIOIIET0 CIMCKaA. BeTaBbTe B TEKCT «I1I0YBEHHOE NUTaHKE PACTEHUID NPOIYIIEH-HbIE CI0Ba U3
IPeJI0KEHHOT0 crucka. Cl10Ba BCTABIIAITE B Hy’KHOM YHUCIIE U MTAJEKeE.

IlouBenHoe mnuTAaHMe pacTeHuil

BonbmnHCTBY pacTeHuii npucylie noyBeHHoe nutaHue. Ero emé HaspiBaioT (A), Tak Kak
pacTeHust OCYIIECTBIISIOT ero ¢ nmoMolbio (b). Baxnyro poiss B 3ToM nporecce urparot (B). Onu
nornomiaroT u3 noussl (I). ITo cocynam nox neiicteuem (1) morioménHbIi pacTBOp MOAHU- MAeTCs B

JIPYTUe OpPraHbl paCTEHUS.

CIIHCOK CIIOB:
cTebeBOE;
KOPHEBOE;
KOPCHB;
crebenn;

CENOUVIAWN

KOPHEBOH BOJIOCOK;

BEpXYLICYHAs MOYKa,;

BOJIa C PaCTBOPEHHBIMH MHMHEPAIBHBIMU BEILECTBAMU;
MUTATENbHBIA PACTBOD;
. KOPHEBOE JIaBIICHHE.

B Tabmuiry nos cooTBETCTBYIOIMMY OYKBaMH 3alMIIUTE LUQPBI.

A

b

B

r

5 . BoccraHoBHTE BEpPHYIO MOCIIEA0BATEILHOCTD. 3a1aHIs

0a30BOro YPOBHS

1. VcranoBuTe, B Kakoil moCIe10BaTENbHOCTH PabOTAIOT ¢ MUKPOCKOIIOM.

1) mocTaBbTE MHKPOCKOII IITATHBOM K cebe
2) MOMECTHTE Ha TIPEIMETHBIN CTOIMK MHKPOIMpENapar

3) mosB3ysICh BUHTOM, IUIABHO OITyCTUTE OKYJISP
4) 1Y OMOIIM BUHTOB MEJIEHHO MOJHUMaiiTe Ty0yC, OKa HE MOSBUTHCS YE€TKOE H300paKeHHE.

IIpaBUJIbHBIE OTBETHI:

1) mocraBbTE MHUKPOCKOI IITATHBOM K cebe
2) MOMECTHTE Ha TIPEIMETHBIN CTOIMK MHKPOIMPENapar

4) IIpyU IOMOIIYM BUHTOB MCIJICHHO MOJHUMAKNTE TY6YC, IIOKa HC IIOABHUTHCA YETKOC I/1306pa)KCHI/IC.

3aJlaHye MOBBIICHHOTO YPOBHS CJIOKHOCTH

1. VYcranoBute TMOCJICAOBATCIIBHOCTDL YCJIIOXKHCHUA PACTUTCIIBHOIO MHpa Ha 3CMJ'IC, Ha4dMuHasig C
OJHOKJICTOYHOI'O OpraH1u3ma. 3anuimmre B Ta6J'II/IIly COOTBETCTBYIOIIYIO HOCHCI[OB&TGJ'IBHOCTI)I_[I/I(l)p:

1) mxu
2) uuaHoGaKTepun
3) Bomopociu

4) MOKPBITOCEMEHHBIC

5) romocemennbie
6) mamopoTHHKH

[IpaBUIbHBIE OTBETHL:

1) nmanoGakTepun
2) Bozopociu

16
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3) Mxu

4) manopoTHUKH
5) ronocemennsie
6) MOKpBITOCEMEHHEIE

6. BoccTaHOBUTE MOANUCH

A. Bona

b. Yrnekucnplii raz
B. Kucnopon

I'. Oneprus Connua

Buonoruna

K PUCYHKY, Ha KOTOPOM HM300paskeH mporecc (hOTOCHHTE3A.
[MoamuiuuTe CTPENKH Ha PUCYHKE U3 MPEIOKEHHOTO TIEPEYHS.

)
@

'

" AS

7. 3amoHuTe MyCThie KIETKU B TaOIHIIE.

\i/z

~

buosoruueckune HayKu

VYyenne o ? I'enernka ? Monexynsp- ?
KJIETKE Hasi Oxosorus
? Buonorus Namenyu- VYyuiienue ? VYyenue o
Pa3BUTHSA TKa- gocmb MOPOJT KHBOT- IPOMCXOKIIe-
Hel u Hacneo- HBIX 1 COPTOB HUM )KH3HA
CIMBEHHOCHb pacTenuii

B conepxxaHue
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TemaTnueckoe

INITAHUPOBAHHUE

TemaTH4eckoe MIAaHMPOBAHHE MaTepHasa B 5 Kiacce
«bHOJIOT'US — HAYKA O J)KUBOM MWPE»

Yacts 1. buonorust — Hayka o )xuBoM Mupe Yactb
2. MHoTr0o00pa3ue )KUBbIX Oprann3mMoB. HYacTs 3.
JKu3Hb opraHu3MoB Ha ruiaHeTe semisyacTs 4.

YenoBeK Ha IUTAHETE 3EMITI

peHue, IKcIepu-
MEHT.
Jlabopamopnas pa-
boma Ne 1
«3y4eHue ycTpoii-
CTBA YBEIUYUTEb-
HBIX IPHOOPOBY

KUBOH npUpobl. YBe-
JIMYUTETHHBIE TPUOOPEL:
JyTIBI py9Has, IITATHB-
Hast, MUKpockoIlL. P. T'yk,
A. BaH JleBenryk. Yactu
MHKpocKkona. Mukpo-
npenapar. [IpaBuna pa-
OOTBI ¢ MHKPOCKOIIOM.

Paznunuats pyuHnyto u
IITATUBHYO JIyTIHL,
3HAaTh BEJIUYUHY IMOIY-
4aeMOro ¢ UX IIOMO-
IIbI0 YBEIHYCHHUS.

KPOCKOTIa 1 COOMIOIATh ITpaBHJIa pa-
0OTHI ¢ MHKPOCKOIIOM.

CpaBHHBATbH yBEITHYCHHE JIYTIbl M MH-
KPOCKOTIa.

[lomy4aTs HaBBIKH PabOTHI ¢ MHKPO-
CKOTIOM TIPY U3YYEHHH TOTOBBIX MH-
KpOIIpenapaTosB.

Cobmopate mpaBuia paboTsl B Kabu-
HeTe, 00paIeHus ¢ 1ab0opaToOpHBIM
00opymoBaHUEM

OcHoBHEIE BHIBI JeSITEILHOCTH HUcnoan3o-
Ne eneBas yctaHoBKa Koa-Bo
Tema Conep:xanue o0yyaromuxcsi Ha ypoke/BHey- BaHue 000-
n/m YpoOKa 4acos
POYHOM 3aHSITHH pyaoBaHue
1. buosoruss — Hayka o ;kuBoM mMupe (8 1)
1 Mertozbl u3yyeHus Hcnonb3oBanue yBe- OObACHAT Ha3HAYE- 1 Ymenue paborats ¢ 1a00paTOpHBIM Mukpockon
’KUBBIX OPTaHU3MOB! JIMYUTETHHBIX MPHOOPOB HHE YBENMIUTENbHBIX 000py/I0BaHUEM, YBETHIHTEIHHBIMU CBETOBOM,
HaOII0IeHNe, H3Me- TPU U3YYECHUH 00BEKTOB puOOpOB. npubopamu. M3y4ats ycTpoicTBO MH- U POBOI

Knerounoe crpoe-
HHUE OpPraHH3MOB.
MHoroobpa3sue Kie-
TOK. MeToas! u3yye-
HUS KUBBIX

CrpoeHne knetku. Tkanu
Knerounoe ctpoenue
KUBBIX OPTaHU3MOB.
Knerka. Yactn kneTkn u
UX Ha3HAYCHME.

BrisBnate yactu
KJIETKU HA PUCYHKaX
y4yeOHMKa, XapaKTe-
pU30BATh UX 3HAYE-
HUE.

YmeHue paboTathb ¢ 1a00paTOpPHBIM

000pyIOBaHMEM, YBEIMIHTEIBHBIMH
npubopamu. Habmomate 9acta u op-
TaHOWIBI KIETKH Ha TOTOBBIX MHKPO-
npenaparax moj MajlbIM U OOJIBIINM

vi1d0d '5 VihOL
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Apodoaxenue
OcHOBHbIE BH/IBI AeSTEILHOCTH Hcnoanb3o-
Ne T C aHue Heaesast ycranoka Koa-so o0yJarommuxcsi Ha ypoKe/BHey- BaHue 000-
n/n ema onep YpPOKa 4acoB yaaiom P y
POYHOM 3aHATHH pyaoBanue
2 | opraHM3MOB: Ha- [onstue o Tkanu. TkaHu CpaBHHUBATH KUBOT- 1 YBEIMYEHHEM MUKPOCKOTIA 1 OTIHCHI- Muxkpockomn
OmoeHne, u3Mepe- ’KHBOTHBIX M PACTECHHH. HYIO ¥ PaCTUTENBHYIO BaTh UX. U pOBOiA,
HHE, SKCTIEPHUMEHT Ux dyHkmm. KIJIETKH, HAXOJUTh Pa3nuuaTh OTHENBHBIE KIETKH, BXOAS- MUKpOIIpera-
Jlabopamopnas pa- YepTHI UX CXOJICTBA U e patbl
boma Ne 2 paziuumsl. B COCTaB TKaHH
«3HAKOMCTBO C PaznuvaTh TKaHU KU- O06001maTh 1 GPUKCUPOBATH PE3YJIbTa-
KIIETKaMH pacTe- BOTHBIX M pPacTEHHH Thl HAOMIO/ICHHUH, JIEJIATh BBIBOIBL.
HU» Ha PUCYHKaX yueOHH- Colmoath mpaBuiia paboThl B KaOK-
Ka, XapaKTepu30BaTh HeTe Orosoruu, odpareHus ¢ 1abo-
UX CTPOEHHUE, 00BSIC- PaToOpHBIM 000PYI0BAHAEM
HATH UX QYHKIUH.
3 OcoOCHHOCTH XUMH- | XUMHYECKHH COCTaB Paznnuate HeopraHu- 1 Habmonate 1eMOHCTPAIMIO OTIBITOB
YECKOr0 COCTaBa KIICTKH. YeCKHe W OpraHude- y4HUTENeM, aHATM3UPOBATh UX pe-
’KUBBIX OPTaHU3MOB! XUMHYECKHE BEIIECTBA CKHE BEIecTBa KIeT- 3yNBTATHI, IENATh BHIBOJIBL.
HEOpraHWYeCcKue 1 knetkn. Heopranmde- K1, MHHEPAIBHBIE CO- AHanmupoBaTth MpeCTaBIeHHYI0 Ha
OpraHHYecKHe Be- CKHE BEIIIeCTBa KIETKH, 7, OOBACHATH UX pUCYHKaX y4eOHNKa HHDOPMAIIHIO O
IIECTBA, UX POITb B UX 3HAYEHHE JUIS KIETKN 3HaYeHHe U1 Opra- pe3yibTaTax ombITa, paboTtas B mape
OpraHu3Me u opranm3ma. Oprannye- HHU3Ma. Ymenwne pabotath ¢ 1abopaTOpHEIM
CKHE BEIIIeCTBa KIETKH, 00opyIoBaHIEM
UX 3HAUCHHE UTA KU3HH
OpTaHM3Ma U KIETKH
2. MHorooGpa3ue ,uBbIx opranumos (11 4)
baxrepun. MHoro- bakrepuu: ctpoeHue u XapakTepu3oBaTh OrnmcpIBaTh pa3Ho00pa3zHbie GopMBbI PaccmaTpuba-
obOpasue OakTepuit YKU3HEIEATEINBHOCTD. 0COOEHHOCTH CTpOe- OaKTepuasbHBIX KIETOK HA PUCYHKE Hue OaKTepuit
bakrepunn — npuUMUTHB- HuUS OaKTepHil. yaeOHHKa. HaroTOBBIX
HBIE OJTHOKJIETOYHBIE Op- Pazmigath moHATHS: «aBTOTPO(BI», MUKpOIIperia-
ranu3mbl. CTpoeHue Oak- «TETEPOTPOQEI, KITPOKAPHUOTHIM, paTaxcuc-
Tepuil. Pasmuoxxenne «QYKapHUOTBI». MOJIb30BAHUEM

BEuiooug
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OcHOBHbIE BH/IBI AeSTEILHOCTH Hcnoanb3o-
Ne T Conep:xkanue Ileaepast yeranoska Koa-so o0yJarommxcsi Ha ypoKe/BHey- BaHHe 000-
n/n ema Aep YpPOKa 4acoB yraorm P y
POYHOM 3aHATHH pyaoBanue
3 OaxTepuil AeneHIeM 1 XapaxkTepu3oBaTh MPOLECCHl JKU3HE- | HUPPOBOro
KIETKH HajaBoe. bakre- JeATCILHOCTH OaKTepuM Kak MpOKa- | MHKpPOCKOIA.
pHUH KaK camasi APeBHSISA PHOT. DJeKTpOoH-
TpYIITa OPraHu3MOB. CpaBHHMBATh M OIICHUBATH POJb OaKTe- HbIE TAONHIIBIN
IMpoueccrl xu3HENES- puii-aBTOTpOoOB U OakTepuii-reTepo- TUTAKATBI.
TEJILHOCTH OaKTepHL. Tpo(oB B pupoieY MeHKe paboTaTh ¢
[MonsTie 06 aBTOTpOdaxH 71a00paTOpHBIM 000PYIOBaHHEM,
rereporpodax, mpoka- YBENNYUTENHBIMHI TPHOOPAMHU.
pHOTaX M DYKapHOTax
4 Pactenus. Muoro- Pacrenus. XapakTepuzoBaTh 1 PaznuyaTh YacTu 1IBETKOBOTO pacte- O6Hapyxe-
o0pasue pacTeHHH. Ipencrapnenwe o ¢io- I[VIaBHBIC IPU3HAKH HUS HA PUCYHKE Y4eOHMKA, BBIABUTATH HHE XJIOPO-
3HaueHUE pacTCHUH pe. OTmauTensHOE pacTeHui. TIPEIIIONOKEHIS 00 UX QPYHKITHSIX. TUTACTOB B
BIIPUPOZE ¥ KH3HU CBOWCTBO pacTEeHHH. CpaBHHBATH I[BETKOBHIE M TONIOCEMEH- KJIeTKax pac-
YeroBeKa Xnopodumn. 3HaueHne HbIE PACTEHHs, XapaKTePH30BATh UX TEHHH C uc-
¢orocunresa. CpaBHe- CXOJICTBO M P3N ML MOJTb30BaHU-
HHE KIETOK PacTeHUH XapakTepu30BaTh MXH, TATOPOTHUKH, eM 1 dpoBo-
Oaxrepuil. Jlenenue XBOILY, IJIayHBl KaK CLIOPOBBIE pacTe- ro
IapcTBa pacTeHUH Ha HUSL, OTIPEIENATh TEPMUH «CTIOPay. MHKPOCKOTA.
TPYIIIBL: BOAOPOCIH, BrIsBnaTh Ha pECyHKE y4eOHMKa pa3- DNeKTpoH-
IIBETKOBBIE (TIOKPHITOCE- TUYAS MEXTy PACTEHHSMH Pa3HBIX HbIE TaOIHIIBI
MEHHEIE ), TOJIOCEMEH- CHUCTEMATHIECKHX TPYIIIL. ¥ TUTAKATHL.

HbIE, MXH, TayHbI, XBO-
II[H, TTATOPOTHHUKH.
Crpoenue pactenuii. Ko-
pessb 1 mober. CroeBu-
uie Bopopocieil. OcHoB-
HBIE PA3IMIHs TOKPBITO-
CEMEHHBIX U
TOJIOCEMEHHBIX pacTe-
HuH. Posb HBETKOBELIX
pacTeHuil B )KU3HU YeJI0-
BEKa

ComnocTaBiaTh CBOMCTBA PaCTUTENb-
HOU 1 OaKTepHaIIbHON KIETOK, IenaTh
BBIBOJIBI.

XapakTepu30BaTh 3HAYCHHE PACTEHHUH
Pa3HBIX CUCTEMATHYECKUX TPYI B
KU3HH YeJIoBeKa Y MeHne paboTaTh ¢
J1a00paTopHBIM 000PYIOBAaHUEM, YBE-
JMYUTETbHBIME TIPHOOpaMH.

vi1d0d '5 VihOL
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Apodoaxenue
OcHOBHbIE BH/IBI AeSTEILHOCTH CI0JIB30-
Ne T C aHue Heaesast ycranoka Koa-so o0yJarommuxcsi Ha ypoKe/BHey- BaHHe 000-
n/n ema onep YpPOKa 4acoB yaaiom P y
POYHOM 3aHATHH pyaoBanue

5 XKusornsre. Ctpoe- KupotHslie PacnoznaBars of- 1 XapaxkTepu30BaTh NPOCTEHIINX 10 ['oToBUTH MU-
HHUE JKUBOTHBIX. [Npencrapnenue o pay- HOKIICTOUHBIX U pUCYHKaM y4eOHHUKA, ONIUCHIBATD HX Kponpenapar
MHoroobOpa3zue xu- He. OcoOCHHOCTH JKH- MHOTOKJICTOUHBIX JKH- paziuue, Ha3pIBaTh YacTH UX Tela. KYJIBTYPBI
BOTHBIX, X POJIb B BOTHBIX. OTHOKIIETOY- BOTHBIX Ha PUCYHKAX CpaBHuBath CTpoeHHE Tena aMEDHI ¢ ame0.
TPUPOJIE U HKI3HH HbIe ¥ MHOTOKJICTOYHBIE yueOHUKa. KIIETKOW 9YKapHhoT, JIENaTh BBIBOJIBL. OO6Hapyxe-
YenoBeKa opranusmsl. Ponb xu- HazpiBaTh MHOTOKJIETOYHBIX KUBOT- HHUE 0]

BOTHBIX B IIPUPOJIE U HBIX, 1300paKEHHBIX HA PUCYHKE HOKJIETOYHBIX
KU3HU YeJIoBeKa. 3aBu- yueOHHKa. AKUBOTHBIX
CHMOCTB OT OKpYKaro- PaznuyaTs 6ecri03BOHOYHBIX H T10- (mpocreii-
el cpeibl 3BOHOYHBIX JKUBOTHEIX. MIX) B BOJI-
OOBSCHAT POJH JKUBOTHBIX B *KU3HH HOM cpeJie ¢
4eJIOBEKa M B MIPUpPOJIE. MCIIOh30Ba-
Xapaktepu3oBaTh (aKTOPBl HEXKXHBOH HEEeM TTH(hpo-
IPUPO/IBI, OKA3BIBAIONIHE BINSIHHAE HA BOT'O MHKPO-
KU3HE/IeATETbHOCTh KHBOTHBIX Y Me- CKora.
HEE paboTaTh ¢ TabopaTOPHEIM 000- DNIeKTPOH-
PYAOBaHHEM, YBEIUYHUTEILHBIMH TIPH- HbIE TaOIHIIBI
Oopamm. ¥ TTAKATHL.

6 «Habmronenwne 3a Jlabopamopnas paboma T'oToBUTH MUKpOMpE- 1 Habmronats 3a aBImKEeHHEM XKUBOT- T'oToBUTH MU-
TepeaBIKeHNEM Ne 3 mapart KyJiIbTypHl HH- HBIX, OTMEYaTh CKOPOCTH W HATIpaBJie- Kporpernapar
XKHUBOTHBIX» «Habmonenue 3a nepe- ¢dy3opuii. HHUE JIBIDKCHHS, CPABHUBATH TIEpeIBU- KyJbTYpbI HH-

IBIDKCHHUEM KHBOTHBIX) Wzydats xuBBIE Opra- XKEHHUE IBYX-TPEX 0coOeil. ¢by3opuii.
HI3MBI TI0]] MAKPO- @OopMyIIpOBaTh BEIBOA O 3HAYCHUH Wzyqate xu-
CKOTIOM ITPH MaJIOM IBIDKEHHS JUIS )KUBOTHBIX. BBIE OpTaHI3-
YBENUYCHUN. ®ukcupoBaTh pe3ynbTaThl HAOMIOIE- MBI TIO]] MH-

HUIA B TETpaJId. KPOCKOITOM
Cobmtonatp npasuia paboTsl B Kabu- TIPA MAJIOM
HeTe, 00palleHus ¢ 1ab0opaTopHBIM YBEIWYESHHH.
000pyTOBaHUEM. HaoOmronats
YMenue padborats ¢ 1a00paTOpHBIM 3a JIBUKEHH-
000pyI0BaHNEM, YBEIHMIHTEIbHBIMU €M KHBOT-
npubopamu. HBIX,

BEuiooug
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n/n

Tema

Conep:xkanue

eneBas ycTaHOBKA
ypoka

Koa-Bo
JacoB

OcHOBHbIE BH/IBI JIeSITEILHOCTH
00y4alomuXcsl HA YPOKe/BHeY-
POYHOM 3aHATHH

HUcnoan3o-
BaHHE 000-
pyAoOBaHue

OTMEYaTh
CKOPOCTb |
HAIpaBJICHUE
JIBYDKECHUS,
CpaBHUBATH
ONeKTpoH-
HBIE TAOIHUIIBIHN
IUIAKAThI.

MmHoroobpasue Trpu-
00B, X PONb B MpH-
polie M KHU3HH 4elo-
BEKa.

MHoroo0Opa3ue u 3Haue-HUE

rpuloB.

CtpoeHne MUIIOYHBIX
rpubos. [11ecHeBbIe
TpHOBI, UX UCTIOTH30Ba-

HHE B 3[paBOOXPaHEHNH

(aHTHOMOTHK TTCHHUIIVI-
nuH). OMHOKIETOYHBIE

IprOBI — ApOoXoKH. MxX
HCIIONB30BaHHE B XJIe-
OOTIeUeHNH 1 TTHBOBApE-

arn. Cren00HbBIE U A10-

BUTHIe TpubsL. [IpaBiia
cbopa u ymorpedneHus

rpu6oB B . [lapazu-

THYecKue TpuobL. Poib
rpu0OB B IpUpOAE U
KHM3HH YeJI0BEKa

XapakTepuzoBaTh
CTPOCHHUE MIJIATIOYHBIX
rpudoB.

[Monpa3aensats MUIATIOYHBIE TPHOBI Ha
IJIACTUHYATHIC U TPYOUATHIC.

OnuceIBaTh CTPOCHHME TUIECHEBHIXTPHOOB
TI0 PUCYHKY YUeOHHUKA.

OOBSCHATH TEPMHHBI «AHTHOUOTHK) M
«IIEHULAIUTAH.

Pacrio3naBath cheioOHBIE U STOBH-THIE
rpuOBl Ha TaOMUIAX W PHUCYHKaX
ydeOHHKa.

Y4acTBOBaTH B COBMECTHOM 00CYX/Ie-HUH
TpaBmiI cOOpa M UCIIONB30BAHUSTPHOOB.
OOBSACHATH 3HAYCHUE TPUOOB JJIST Ue-
JIOBEKA U JUISl IPHPOJIBI

I'oToBUTHL MU-
Kpompenapat
KYJIbTYPBI
JIPOMXOKEH.
N3yuath
IJIECHEBBIE
TPHUOBI IO
MHKPOCKO-
TIOM TIPH Ma-
JIOM yBEJIH-
YeHHUH Ha Io-
TOBBIX IT\
MHKpOIIpeTa-
paTax.
DIEKTPOH-
HBIE TaOIHLIBIN
IUTAKaThI.

3. Ku3up oprann3moB Ha miaHete emus (7 4)

vi1d0d '5 VihOL
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OcHOBHBIE BHIbI JIeATEIHLHOCTH Hcnonn3o-
Ne T HeneBas ycTaHoBKa Koa-Bo i i
ema Conep:xkanue 00y4alomuxcsi Ha ypoKe/BHeY BaHHue 000
n/n YpOKa 4acoB
POYHOM 3aHSITHH pyaoBaHue

8 Bnusnaue sxomnoru- OKosoruueckue GpakTo- Pa3nnuath MOHATHS: 1 N3yuuts neiictBue paznuunbix daktopor | Ludposas
4yecKux (akTOpoB PHI CPETIBL. «3KONIOTHYECKUH (ak- cpeibl (CBET, BIAKHOCTh, TEMIIEPATYpPa) naboparopus
Ha OpraHU3MBbl YcnoBusl, BIUSIONIME HA TOPY, «HaKTOP HEKUBOH Ha OpPraHU3MBIl, IIPUBOAUTH IPUMEPEI I10 3KOJIOTUH

U3HBb OPTaHI3MOB TIPUPOIBIY, «(aK- TOP COOCTBEHHBIX HAOTIOACHHH. (maTumk
B MIPUPOJIE, — IKOJIOTH- KHBOM IPHPOJIBI», ApryMEeHTHPOBATh JICATEIBHOCTD Ye- OCBEIICHHO-
4eCKHE (aKTOPBI CPEIBL. AHTPOTIOTEHHBIH (ak- JIOBEKA B IIPUPOJIE KAK AaHTPOIOr €HHbIH CTH, BJIa)KHO-
DaKTOpbl HEKUBOM MPH- TOp». XapaKkTepu3oBath (haktop CTH U TEMIIE-
poabl, (haKTOPHI KUBOH JIeHCTBHE PA3TUIHBIX Brmonnenue nabopaTtopHoit paboTHL paTypsl)
HPUPOJIBI ¥ AHTPOTOTEH- (haKTOPOB Cpe/Ibl Ha
HBIC. HpI/IMep])I OKOJIOIru- OpraHu3Mbl, MPUBOJNUTH
YyecKkuX (hakTopoB MPUMEPBI COOCTBEHHBIX
HaAOJIOICHNN.
TemaTnyeckoe niIaHUpoOBaHHEe MaTepuasa B 6 Kiacce
«bHOJIOTUS — HAYKA O PACTEHHUAX»

Yacts 1. Hayka o pacteHusx

Yacte 2. Opransl pacTeHUi

Yactp 3. OCHOBHBIEC MPOIECCH KU3HENCATEIBHOCTH pacTeHMYacTh

4. MHorooOpa3ue 1 pa3BUTUE PACTUTEIBHOTO Mupa YacTp 5.

[IpupoHsie coobmecTBa

OcHoBHBIE BUBI 1eATECJIbHOCTH Oﬁy- Hcnoab3oBa-
Ne Tema Conep:xaHue Ileaesas yeranosica Koa-so Yalouuxcs HAa YPoKe/BHEYPOUHOM HHe obopy/o-
n/n P ypoka 4acoB n P P PyA
3aHATHH BaHHeE
. Hayka o pacreHusix — 0oranuka (4 1)

1 Knerounoe ctpoe-uue | Knerounoe crpoeHue CrpoeHue pacTuTenb- 1 [IpuBogUTE TPHMEPHI OTHOKIIETOY- Muxkpockor
opranm3moB. KieTkun | pacTeHui. HOM KIIETKHU: KIETOYHAS HBIX U MHOTOKJIETOYHBIX PACTEHUM. 1 poBoiA,
pacTeHHH. CBoiicTBa pacTHTENbHOM CTEHKA, S/IPO, U~ Pasmuuare W Ha3bIBaTH OPraHOWJIBI MHKpOIIpeTia-

KIICTKHU. TOIIIA3Ma, BaKyOJIH, KJICTOK PACTCHUM. paTsl

BEuiooug
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OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnosb3oBa-
Ne Tema Conepxanune Ilenesas yeranosica Koa-so YalImuXcs Ha YPOKe/BHEYPOUHOM HHe 06opyo-
n/n P YpPOKa 4acoB " P P PYA
3aHATHHU BaHHE
[Tonosoe pa3mHo- Krnerka xak ocHoBHas nnactuasl. Kusnene- XapakTepu3oBaTh OCHOBHBIE ITPOLEC-CHI
xenue. Poct u pas- CTPYKTYypHas ~ eJUHHIA ATETBHOCTD KIETKH. JKU3HEAEATENbHOCTH KIETKH.
BHUTHE OPTaHU3MOB pacTeHusl. JleneHue KaeTKH. 006001maTh 3HaHUS U €JIaTh BLIBOALI O
Krnetka xak xuBas cu- B3aMMOCBSI3M PabOTHl BCEX HacTel
cremMa. OcoOeHHOCTH KJIETKU.
PacTUTETHHOM KIETKH BbIABIATE  OTIMYHMTENbHBIE MPHU3HAKH
pacTUTEIbHON KIIETKU
Ymenue paboTats ¢ 1a00paTOPHBIM
000py10BaHNEM, YBEIUYHUTEIHLHBIMU
npudopamu.

2 Knerku, Tkanu u op- Txanu pacrenuid. [lonsatue | ITonstue o Tkanu pac- 1 OrmpenensaTh MOHATHE «TKaHBY. Xa- Mukpockon
rafsl pactenni. OT- 0 TKaHW pacTe-Huil. Buapl | TeHuil. Bunbl Tkanei: PaKTepHU30BATH OCOOCHHOCTH CTPOEC-HIIS U POBOIA,
JIMYUTENbHBIE TIPU- TKaHEW: OCHOBHAs, OCHOBHas1, IOKPOB- HAs, U (DYHKIIUM TKAHEH pacTeHUH. MHKpOIIpera-
3HAKM KHBBIX Opra- MOKPOBHAs, IPOBOAAIIAs, | MPOBOAAILIALI, VcTaHaBnIuBaTh B3aUMOCBSA3b CTPOE-HHUS | PAThI
HH3MOB MEXaHU- YECKasl. MexaHudeckas. [Ipu- 1 QYHKIMH TKaHEeH.

[IpuuuHbl MOSAB-NEHUS YUHBI NOSBJICHUS TKa- OObACHATH 3HAUECHHE TKAHEH B KI3-HU
TKaHeH. Hell. PacreHue kak pacTeHusl.
O0600mIeHHe U cHCTEMa- LIETIOCTHBII KUBOU 00001maTh ¥ CHCTEMATH3UPOBATh
TU3aLUs 3HAHUH 110 MaTe- OpraHu3M, COCTOSIIUI 3HAHHUA 110 TEME, JIENIaTh BBIBOJBL.
puanam tembl «Hayxa o U3 KJIETOK ¥ TKAHEH. OTBeYaTh Ha UTOTOBBIE BOTIPOCHI TE-MBI,
pacTeHusIX — O0TaHUKa. BBITIOJIHSATD 331aHUS

2. Oprans! pactenuii (8 1)

3 Cems, ero cTpoeHHEN CeMs Kak opraH pas- CtpoeHue ceMeHHt: 1 OOBSICHATB POJIb CEMSIH B IPUPOJIE. Pabora
3HAYCHUE MHOEHHS PACTECHUH. KOXXypa, 3apO/blILL, XapaxTtepu30BaTh QYHKLIUH YacTei «Ctpoenue

3HaveHue ceMsiH B IIpH-
poJie M JKU3HH YeTOBEKa
Jlabopamopuas paboma
MNe 1l

«Crpoenue cemenu ¢a-
conm»

9H/I0CTIEPM, CEMSIO-
. CTpoeHue 3apo-
Aplma pactenus. JBy-
JOJIbHBIE M OAHO0JIb-
HBIE PaCTEHUS.
[Ipopacranue cemsH.

CCMCHMU.

OnuceBaTh CTPOCHHUEC 3apO/AbIIIa
pacTCHus.

VYcranaBnmBarh CXOACTBO IPOPOCTKAC
3apOAbIIEM CCMCHHU.

OmnucrBaTh CTaguu MPOpaCTaHuA

ceMeHH ¢aco-
T
Hudposas
naboparopus
0 HKOJIOTHU
(maTumk ocBe-
LIEHHOCTH,

vi1d0d '5 VihOL
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Apodoaxenue
OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnoub3oBa-
Ne Tema Conep:xanue Ileaesan ycranosica Koa-so Yal0IHXCH HA YPOKe/BHEYPOUHOM HHe 00opyo-
n/n P YpPOKa 4acoB n P P PyA
3aHATHHU BaHHeE
[popoctok, ocobeH- ceMsIH. BBIABIATh OTIMYUTENBHBIE BJIaXXHOCTH U
HOCTH €r0 CTPOCHHUA.. pU3HAKK CECMSAH ABYAOJBbHBIX U O~ TEMIICpaTy-
HOJIOJIbHBIX PACTEHU. pBI).
HWcnonb3oBarh HHOOPMAIMOHHBIE ONeKTpOHHbBIE
PECYpPCHI ISl TOATOTOBKH COOOTICHUS TaOIUITBI U
0 POJIM CEMSH B )KM3HH YEJIOBEKA. TITaKaThl.
[IpoBoanTh HAOMOAEHHS, (PUKCHPOBATD
UX PE3YIbTAThl BO BPCMA BBITIOJI-HCHUA
TabopaTOpHON PabOTHI.
Cobmosate mpaBmia paboTsl B Kabu-
HeTe, 00paIleHus ¢ 1a00paTOpPHBIM
obopymoBanueM YMeHue paboTaTh C
71a00paTOpPHBIM 000PYIOBAHHEM,
YBENUYUTETFHBIMI TIPUOOPAMHL.
4 YcnoBus npopacra- 3HadueHue BOABI M Bo3nyxa | M3yumTs pons 3amac- 1 XapakTepu3zoBaTh pojb BOABl M BO3- | PaGora
HUS CEMSTH IUTSE IPOPAcTaHUS CEMSH. HBIX THTATETHHBIX Be- JlyXa B IPOPACTaHUH CEMSH. «YcaoBus
3amacHble IUTa- TEIbHBIE | LIECTB ceMeHu. Tem- OOBACHATL 3HAYEHHME 3aIaCHBIX IU- | MPOpPACTAHHA
BEIIECTBA Ce- MEHHU. HEPaTypHBIE YCIOBHSA TaTeNbHBIX BEMIECTB B TPOPACTAHUH | CEMSH».

TemnepatypHsle ycnoBus
npopacranus ceMmsH. Ponb
cera. Cpoku mocesa
CeMsIH

TIPOpPACTAHUS CEMSH.
Pouis cBerta.

CEeMSIH.
OOBACHATH 3aBUCHMOCTH IIpOpacTa-
HUSL CEMSH OT TEMIIePaTYpPHbBIX YCIO-
BHIA.

[IporHo3upoBaTh CpokH HOCEBa ce-
MSIH OTAEIbHBIX KYJIBTYP.

Ymenue paboTath ¢ 1a00paTOPHBIM
000pyI0BaHNEM, YBEINYUTEIbHBIMH
npubopamu.

3HauyeHue BO-
bl ¥ BO3IyXa
IS TIpopac-
TAHHUA CEMSH.
Hudposas
Taboparopus
II0 DKOJIOTHH
(maTumk ocBe-
IIEHHOCTH,
BIAKHOCTH H
TeMIIepaTy-

pBI).

BEuiooug
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OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnosb3oBa-
Ne Tema Conepxanune Ilenesas yeranosica Koa-so YalImuXcs Ha YPOKe/BHEYPOUHOM HHe 06opyo-
n/n P YPOKa 4acoB n P P PYA
3aHATHHU BaHHE
ONeKTpOHHBIE
Ta0JINLEL U
TITaKaThl. -
) Kopens, ero crpoe- Tursl KOPHEBBIX CUCTEM W3yunuts BHENIHEE U 1 Paznnuate 1 onpenensaTh TUIBI KOp- Mukpockon
HHE 1 3HaYeHHE pacrenuii. CTpoeHue BHYTpPEHHEE CTpoe- HEBBIX CHCTEM Ha PHCYHKaX, repbap- U POBOiA,
KOpHSI — 30HBI KOPHSI: HUE KOPHS HBIX 9K3eMILIIpax, HaTypabHbIX MHKpOIIpena-
KOHYC HapacTaHusl, Bca- 00BEeKTax. paThL.Omek-
CHIBAHNS, MPOBEICHHS, HaspIBaTh 9acTH KOPHSL. TPOHHBIE Ta-
neneHus, pocta. Poct VYcraHaBnMBaTh B3aMMOCBA3b CTPOCHHS OnuIpl U TITa-
KOpH$, reoTponusM. Bu- ¥ QYHKIMI yacTei KOpHS. KaThbl.
JIOU3MEHEHUS KOPHE. OOBICHITH 0COOCHHOCTH POCTa KOPHSL.
3HaveHHE KOPHEH B IIpoBouTE HAOIIOACHMS 32 U3-
IpUpoOIe. MEHEHHSIMH B BEPXYILIEYHOM YacTH
KOpHSI B [TEPUOJL POCTA.
XapakTepu3oBaTh 3HAUEHUE BUJIOM3-
Jlabopamopnas paboma MEHEHHBIX KOPHEH U1 paCTEHUI.
No 2 [IpoBoauTh HAOMIOAEHUS W (UKCHPOBATH
«CTpoeHne KOpHS Ipo- UX Pe3yJbTaThl BO BPEMsl BBIIOIHECHUS
POCTKa» Ta00paTOpHON PabOTHL.
CoOmronaTh TpaBuia paboTH B KaOHWHETE,
oOparieHus ¢ 1a00paTOPHEIM
00opymoBaHUEM
Ymenue paboTaTh ¢ 1a00paTOPHBIM
000pyI0BaHNEM, YBEIUYHUTEIHHBIMI
npudopamu.
Jluct, ero ctpoenuen | Jluct, ero crpoeHue u W3yuuTth BHEIIHEE U 1 Omnpepenath yacTy JucTa Ha TepOapHBIX | MUKpocKomn
3HAYCHUE 3HAYCHUE BHYTpPEHHEE CTPOCHHE AK3EMIUIAPAX, PUCYHKAX. 1 poBoiA, o
Buemnee crpoenue nu- | JIMcTa. Pasnuuare mpocThie W CIOXKHBIE JU- | MHKpOIIpena- g
cra. BHyTpennee crpoe- CTbsl. XapakTepu3oBaTb BHYTpeHHee | parblL.BHyTpeH- S
HHE JNucTa. THUIBI XKUIKO- CTpPOEHHE JIUCTA, ETO YaCTH. HEe CTPOCHHE 2
BaHUs JINCTHEB. JIUCTA. §
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Apodoaxenue
OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnoub3oBa-
Ne Tema Conep:xanue Ileaesan ycranosica Koa-so Yal0IHXCH HA YPOKe/BHEYPOUHOM HHe o00opy/o-
n/n P YpPOKa 4acoB n P P PyA
3aHATHHA BaHHE
6 Crpoenue 1 QyHKIUH VYcTaHaBNIUBATH B3aUMOCBS3b CTPOCHUS ONeKTpOHHBIE
yCThbULl. 3HAYEHHE JIUCTA 1 QYHKIUH JTHCTA. TaONUIBI U
7St pacTeHust: POTOCHH- XapakTepu3oBaTh BUIOU3MEHEHHUS TUTAKATHI.
Te3, UcIapenue, ra3o000- JIMCTBEB PACTEHUH
MmeH. Jlucromnan, ero posb VYMmeHnue pabotars ¢ 1a00paTopHBIM
B JKM3HU pacTEHUS. 000py/I0BaHNEM, YBEIUYUTETHHBIMH
BugousMeHeHus TMCThEB npudopamu.
7 Crebenb, ero cTpoe- Crebens, ero crpoerne 1 | M3ydnTh BHeIIHES 1 OmmceiBaTh BHEIIHEE CTpoeHHe cTedis, | MHUKpPOCKOI
HUE ¥ 3HaYCHHE 3Ha4YECHHUE crpoenue crebns. Tu- TIPUBOJIUTH MPUMEPHI PA3JIUYHBIX THIOB | NHU(POBOH,
el cTebneit. Baytpen- cTeleid. MUKpOIperna-
Jlabopamopnas paboma Hee CTPOEHUE CTEOIs. HasbiBaTh BHYTpEHHHE YacTH CTEONA patbl. «Cre-
No 4 «BHerminee cTpoe- @ynkmm credns. Bu- pacTeHuit U UX QPYHKIUH. 6enp oHO-
HHME KOpHEBHINA, KIyO- | JOW3MEHEHHs CTeOss y OrnpenensaTh BUIOU3MEHEHUS JOJIbHBIX U
H3L, JIYKOBHIIBD) HaJ3eMHBIX U OJI- HaJ3eMHBIX U MTOJ3EMHBIX TOOEroB Ha JIBYTOJTBHBIX
3eMHBIX IT00ETOB. pucyHKax, hoTorpadusx, HaTypaTbHBIX pacTeHui
00BEeKTax. DNEeKTPOHHEIE
W3ydath 1 omiCHIBATE CTPOCHHE MOJ- TaONUIIBI U
3eMHBIX TI00€T0B, 0TMEYaTh MX Pa3- TUTAKATBIL.
JTUIASL
®uKcHpoBaTh PE3yIbTATHI UCCIE0-
Banui. Co0OmromaTh mpaBmia paboTHB
kabuHeTe, obpamieHus ¢ 1abopa-
TOPHBIM 000pYIOBaHHEM
3. OcHOBHbIE MPOLECCHI KU3HEIeATEIHLHOCTH pacTeHuii (6 1)
8 MunepanbHoe nuTa-Hie| MuHepanbHOe NHTaHUe VcraHaBnuBaTh B3aH- 1 OOBACHATH POIH KOPHEBBIX BO- Hudposas
pacTeHuil 1 3HAaUeHUE | PACTECHUH U 3HAYEHHUE BOJABI | MOCBSI3b IOUYBEHHOTO JIOCKOB B MEXaHU3MeE MTOYBEHHOTO naboparopus

BOJIBI

Bona xak HeoOxomuMoe

YCJIOBHEC MHHCPAJIBHOI'O

(MOYBEHHOTO ) TIMTAHHSI.

MUTAHUA PACTeHUH 1
YCIIOBUIA BHEIIHEH
CpEnBbL.

IUTaHUA.
OO00CHOBEIBAaTh POJIb IIOYBEHHOTO MU~
TaHHWs B )KU3HHU paCTCHI/Iﬁ.

II0 DKOJIOTHH
(maT4mK BIAX-
HOCTH, OCBe-
IIEHHOCTH)

BEuiooug
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[TpodonxeHue

OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnosb3oBa-
Ne Tema Conepxanune Ilenesas yeranosica Koa-so YaOIIAXCH HA YPOKe/BHEYPOIHOM HHe 06opyo-
n/n P YPOKa 4acoB n P P PYA
3aHATHHU BaHHE
W3BneueHue pacTeHUEM U3 CpaBHUBATh U pa3nMyaTh COCTAB U
MOYBBI PACTBOPEHHBIXB 3Ha4YeHHE OPraHUYeCKUX U MUHE-
BOJIC MUHEPAJIBHBIX COJIEH. PaNBHBIX YI00PEHUH JUIsl pACTCHUH.
@DYHKIUS KOPHEBBIX HWcnonb3oBarh HHOOPMAIOHHBIE
BOJIOCKOB. [lepeme-ieHne pecypcsl 1 MOATOTOBKY MPE3EHTALNN
BOJIbI M MHHE- PaIbHBIX MPOEKTa O TPUCTIOCOOTIEHHOCTHK BOJIE
BEIIECTB 110 PaCTEHHIO. pacTeHHi pa3HbIX 3KOJOTHYECKHUX
3HaueHne MUHEPATHHOTO rpym
(TTOYBEHHOTO) MUTAHUS.
Tune! ynoOpenuii u ux
POJIb B )KU3HU PaCTEHHS.
OKOJIOTHYECKHE TPYIIIHI
pAcTeHUi 110 OTHOIIEHHUIO K
BOJIE
9 Boznymnoe Bo3nymHoe nuranue XapakTepuzoBaTh 1 IIpuBOANTH IPUMEPHI OPTAHU3MOB — Hudporas
NHUTAaHHE PACTECHUN pacreHuii — yCIJIOBHSI, HEOOXOIH- aBTOTPOQOB U TeTePOTPOPOB, HAXOMUTH | 1abOPaTOPUS
— (orocunTE3 (horocunTe3 MBI€E A7 BO3/LIyLIHOTO Pa3THIS B UX TUTAHHH. 0 3KOJIOTHU
YcnoBus 00pa3oBaHus MIUTaHKS PACTCHHI. OOGOCHOBBIBATh KOCMUYECKYIO POIIH (matuuk yrie-
OpraHnyeckux BeuectB B | OOBACHATH pOIb 3enéHbIX pacTenuil. Vcmons3oBath KHUCJIOTO Ta3an
pacteHun. 3enéHbie 3€IEHBIX TUCTHEB B UH()OPMAITUOHHBIE PECYPCHI IS KHCIIOpOoJa)
pacTeHus — aBTOTPO(dBL (hotocunTE3E. MOJITOTOBKU COOOIIEHHSI O POITH
TetepoTpodsr Kak mo- (hoTOCHHTE3a HA HAIIeH TIIaHeTe
TpeOuTeNN TOTOBBIX Op- Boinonuate HaOMIOACHNUS U M3MEPEHHUS
TAaHUYECKHX BEIIECCTB.
3HaueHue OTOCHHTE3aB
pupoze
11 Hpixanue 1 0OMeH Jpixanue u oOMeH Be- XapakTepu3oBaTh 1 Bocriuranue OepexHOro OTHOLICHUSK Ludposas
BEIECTB y PAaCTECHUI IiecTB y pacteHuit Ponb CYLIHOCTB Ipolecca CBOEMY 3/I0pOBBIO, IPUBUTHE MHTEPECA Jabopartopus

JbIXaHWA B )KU3HU

IBIXaHHS y PACTCHUM.

K U3YyUCHUIO ITPEAMCETA.

110 3KOJIOTHHA
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Apodoaxenue
OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnoub3oBa-
Ne Tema Coaep:xanue Ileaesan ycranosica Koa-so YAI0IUXCH HA YPOKe/BHEYPOUHOM HHe 00opyo-
n/n P YpPOKa 4acoB n P P PyA
3aHATHHA BaHUeE
pactenuil. CpaBHUTEb- VYcranaBnuBaTh B3au- BrimonuaTe onbIT, Habmonate pe- (maTuuk yrie-
Has XapaKTCpUCTHUKa MOCBA3b IPOLCCCOB 3yJIbTaThl U A€JIaTh BBIBOALI IO pE- KucJjoro rasau
MPOLIECCOB JIBIXaHUS U JIBIXaHUSI U (JOTOCHH- 3ylIbTaTaM UCCIIEI0BAHUA KHCIIOPO/Ia)
¢orocunTesa. OOMeH Te3a, MMPOBOJIUTH UX
BEIIIECTB B OpTaHM3ME CpaBHEHHUE.
KaK BOXHEHIIN TIpu- OmnpeensTh MOHSTHE
3HaK *u3HU. B3aumo- «O0OMEH BEIIECTBY.
CBA3b MTPOIIECCOB JIbIXa- Xapakrepu3oBaTh 00-
HUS U POTOCHHTE3A MEH BEIIECTB KaK
BA)KHBII IPU3HAK
KN3HU
4. MHoroo0pasue U pa3BuTHe pacTuTeabHoro mupa (10 u)

12 | Bonopociu, ux O6mass xapakrepuctu- | M3yunTh cTpoeHue u 1 Bb1ienaTh ¥ ONUCHIBAaTH CYIIECTBEHHBIE Mukpockon
MHOTO00pasue B ka. CtpoeHme, pa3MHO- | pa3MHOKEHHE BOJO- MIPU3HAKHU BOIOPOCIIEN. i HPoBOiA,
NpUpojie YKEHHUE BOJIOPOCIEi. pociei XapakTepu30BaTh IMIABHBIE YEPTHI, MHUKponpena-

PasznooOpasue Bomo- JeXKallke B OCHOBE CUCTEMATHKH BO- patsl. (On-
pocneit. Otmensl: 3ené- Hble, JIOPOCIIEH. HOKJICTOUHAs
Kpacusle, Byprie PacnozHaBath BOIOpOCIN Ha PUCYH- BOJOPOCIb —
BOZOPOCITH. 3HAUCHNE KaX, TepOapHbIX MaTepraax. XJIAMHIOMO-
BOJIOPOCIIEH B IPUPOJIE. CpaBHHBaTH BOJOPOCIH C HA3EMHBIMHA Haza)

Hcnons3oBanue Bogo-
pOCIIEi 4eT0BEKOM

pacTeHUsIMU U HAXOIUTh O0IIUe
MIPU3HAKU.

OOBSICHATD TPOLIECCH] PA3MHOXKEHUSY
OIHOKJIETOYHBIX X MHOTOKJIETOUHBIX
BOZOPOCIEH.

Hcnonb3oBats HHGOPMALIHOHHBIE
pecypehl AJIs TOATOTOBKH CO00IIe-
HHS 0 3HAYEHUU BOJOPOCIIEH B IPHU-
POJIE ¥ KU3HHU YeTIOBEKa

BEuiooug
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[TpodonxeHue

OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnosb3oBa-
Ne Tema Conepxanune Ilenesas yeranosica Koa-so YaOIIAXCH HA YPOKe/BHEYPOIHOM HHe 06opyo-
n/n P YPOKa 4acoB n P P PYA
3aHATHHU BaHHE
13 Ornen MoxoBus- MoxoBuHbBIE, XapaKkTep- W3yuuts cTpoeHue U 1 CpaBHUBaTh TIpeJCTaBUTENEH pa3- Mukpockon
Hble. O0mas xapak- HBIE YepThI CTPOCHHUSI. Pa3MHOMKEHHE MXOB JUYHBIX TPYNH pacTeHUH oTena, je- U pOBOiA,
TEPUCTHKA U 3Haye- Knaccsr: Ileu€nounuku u JIaTh BBIBOJIBL. MHKpOIIpena-
HHE JlucroctebenbHbIe, UX HaspiBaTh cymiecTBEHHBIE MPU3HAKH patsl. (Cdar-
OTIHYUTENbHBIE YEPTHL. MXOB. HyM — KJIe-
Pa3mHoxenue (Oecrosoe PacnioznaBarh TmpeacTaBUTENed MO- TOYHOE
U TIOJIOBOE) U pa3- BUTHE XOBH/IHBIX Ha PHUCYHKaX, repOapHbIX | CTPOEHHE)
MOXOBH/IHBIX. Matepuaax, )KUBbIX 00BEKTax.
MoxoBHIHBIE KaK CIIOPO- BbiienaTe npusHaKM IPUHAUIEKHOCTH
BBIE PACTECHUSL. MOXOBHUJIHBIX K BBICIIMM CIOPO- BBIM
3Ha4yeHne MXOB B IPHPOJIE pacTeHusIM.
Y )KU3HU YEITOBEKa. XapakTepu30oBaTh MPOIECCHI Pa3-
MHOXKEHUSI X PA3BUTHS MOXOBHIHBIX, X
Jlabopamopnas paboma OCOOCHHOCTH.
MNe 6 VcraHaBIMBaTh B3aMMOCBA3b CTPOCHHUS
«/I3y4eHne BHEIIHETO MXOB U UX BO3ACHCTBHS HA Cpemy
CTPOEHUS] MOXOBHIHBIX obHuTaHus.
pacTeHu» CpaBHMBATh BHEILIHEE CTPOCHHUE
3en€Horo Mxa (KyKyIIKAHa JIbHA) 1
Oenoro mMxa (cdarayma), 0TMEYaTHUX
CXOZICTBO M pa3ITHYHsL.
®ukcHpoBaTh pe3yabTATBHl HCCIENO-
BAHUI.
Cobmopate mpaBmia paboTHl B KaOMHETE,
oOparenus ¢ 1abopaTOpHBIM
00opymoBaHUEM
14 | Otnen I'onocemen- OOu1ast xapakTepucTHKa W3yunts 00m1yto xa- 1 BrisBnsaTh 001¥e 4epThl CTPOSHHS U Pabora ¢ rep-
Hble. O0mas xapak- roloceMeHHbIX. Pacce- PaKTEpHUCTHKY rosoce- Pa3BUTHSI CEMEHHBIX PACTEHUH. OapHBIM Marte-
TEPUCTHKA U 3Haue- JIEHHE TOJIOCEMEHHBIX MO MEHHBIX PaCTEHUI OcBanBath NpUEMBI paboTHI € OTIpe- puanom

HHUC

MOBEPXHOCTH 3eMITH.
O6pa3oBanue ceMsH

JenuteneM pacTeHuid. CpaBHUBATH
CTPOEHUE CIIOPHI U CEMEHHU.
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Apodoaxenue
OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnoub3oBa-
Ne Tema Conep:xanue Ileaesan ycranosica Koa-so Yal0IHXCH HA YPOKe/BHEYPOUHOM HHe 00opyo-
n/n P YpPOKa 4acoB n P P PyA
3aHATHHU BaHHeE
KaK CBHJIETENLCTBO OoJee XapakTepu30BaTh MPOIECCHI pa3-
BBICOKOT'O YPOBHS MHOKEHUSI U Pa3BUTHS T'OJIOCEMEH-
Pa3BUTHUS TOIOCEMEH- HbIX HBIX.
0 CPaBHEHHUIO CO [IporHo3upoBaTh MOCHENCTBUS Hepa-
criopoBeiMU. OcoOeHHO- [MOHANBHOM JeATebHOCTH YeJIoBeKa s
CTH CTPOEHUS M Pa3BUTHU JKU3HU FOJIOCEMEHHBIX.
npejicTaBuTeNel Kiacca HMcnonb3oBath HHOOPMAIMOHHBIE
XBoitnsle. ['010ceMEHHBIE PECYpCHI I IOATOTOBKU IPE3EHTA-
Ha tepputopuu Poccun. IIUM TPOEKTA O 3HAYEHUU XBOMHBIX
Wx 3HaueHue B MpUpoje U necos Poccun
KU3HUYETOBEKa
15 | CewmeiicTBa Kitacca OOmmas xapakTepUCTHKA. N3yuanTs 0b6m1yTo xa- 1 Brienats ocHOBHBIC TIpW3HAKM Kiac-ca | PaGora ¢ rep-
JBynonbHbIe CewmeticTBa: Po3o- PaKTEPUCTUKY CE- JIBy10NIbHBIE. OapHBIM Marte-
LBETHBIE, MOTBLIBKOBBIE, MelicTB Kitacca [IBy- OnuceBaTh OTIMIUTENBHBIE TIPH3HA-KH puaaoM
KpecroiBeTHsle, JIOJIBHBIE. CEMENCTB KJ1acca.
[Nacnénossie, CnoxHO- PacniosnaBath npeacTaButenel ce-
nBeTHbIe. OTIHYHNTEINb- HbIE MEHCTB Ha PHCYHKAaX, TepOapHbBIX Ma-
MPU3HAKY Ce- MEUCTB. TepHaax, HaTypaJbHBIX 00BEKTAX.
3HaveHue B IPUPOE U [TpumensTs mpuéMBI pabOTEI C OTIpe-
KU3HU Yelo- BeKa. JETIUTENIEM PACTCHUI.
Cenbckox035ii- CTBCHHBIE Hcmonb3oBaTh HHGOPMALIOHHBIE
KyJbTYpPBI pecypcbl 71 MOATOTOBKM MPE3EHTAa- LUK
MIPOEKTa O POJIM pacTEHUH Kiac-ca
JIBynosbHBIE B IPUPOAE U KUZHU
YeJOBEKa
16 | CemelicTBa Kiacca OO01mas xapaKTepUCTHKA. N3y4uts 00mryro xa- 1 Bsigemars npusHaky kiacca OnHo- Pabora ¢ rep-
OnHononeHEIE CewmetictBa: Jlnnelinsle, PAKTEPUCTUKY Ce- JOJIbHBIE. OapHBIM Marte-
JlykoBsle, 3naku. Ot- MeiicTB Kacca OnHo- Onpenensth NPU3HAKU JIETICHUS KIACCOB | PHUATIOM
JUYUTENbHBIE IPU3HAKH. JOJIbHEBIE. JBynonbHbie 1 OJHOAONBHBIE HA

3HaueHHUe B IPUPOJE,

CEMENCTBA.

BEuiooug
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OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnosb3oBa-
Ne HeneBas ycTaHOBKa Koa-Bo
Tema Conep:xanue YaI0IUXCH HA YPOKe/BHEYPOUHOM Hue 006opyno-
n/n YpPOKa 4acoB
3aHATHHU BaHHE
Ku3HU yenoseka. Hc- OmuchIBaTh XapaKTepHBIC YESPTHI Ce-
KIIFOYUTENbHAS POJIb MEUCTB K1acca OIHO0NBHEIE.
371aKOBBIX PACTEHMUIA [IpuMeHATH TPUEMBI PabOTHI C OTIpe- -

JIETUTENIEM PACTEHUM.

IIpuBoANTH IPUMEPBI OXPAHIAEMBIX
BH/JIOB.

Hcnonb3oBaTh HHPOpPMAIOHHEBIE
pecypebl UL TOArOTOBKH IIPE3EHTa-
LIUY TIPOEKTA O MPAKTUYECKOM HC-
TI0JIb30BAHMH PACTEHUN ceMeNCTBa
OHONONBHBIE, O 3HAYEHUH 37IAKOB IS
JKUBBIX OPIaHU3MOB

vi1d0d '5 VihOL
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TemaTH4eckoe MIaHNPOBaHHEe MaTepuaa B / Kiacce
«BHOJIOTUS . PASHOOBPA3BUE OPI'AHU3MOB: ’KUBOTHBIE»

Yactp 1. O6miue cBeieHus 0 MUPE )KUBOTHBIX YacTh

2. CtpoeHue Tena KUBOTHBIX

Yacrts 3. [loguapctro [pocreiimme, i OnHokinerounsieYacTs 4
IToanapctBo MHOTOKIIETOUHBIE

Yacte 5 Tumsl [Tnockue uepsu, Kpyrmnsie uepsu, Konbyatsie yepsuacts 6
Tun Mosmrocku

Yacts 7. Tun Unenucronorue

Yacrts 8. Tun Xoppossie. becuepennsie. Hanknace PeiosYacts 9.
Kunacc 3emuoBoHbIE, MM AMPUOUM

Yacts 10. Knacc IIpecmbikaronuecs, um PentunmunYacts 11.
Kmacc Iltrisr

Yacts 12. Knacc Mnekonutatommue, uiu 3sepuactsb

13. PazBuTHe ®KUBOTHOTO MHpa Ha 3emie

Buioroung
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fipodorxette
Ne Ienenas yeranoBka Kou1-80 OcHOBHBIC BU/IBI 1eATEJBHOCTH 00Y- Hcnoub3oBa-
o/ Tema Conep:xanue ypoKa 4aCoB Yal0IHXCH HA YPOKe/BHEYPOUHOM HHe o0opy/o-
3aHATHHU BaHHE
2. Ctpoenue TeJia sKHBOTHBIX (2 )
1 Krerka Kierka BuIBUTE CXONCTBO U 1 CpaBHUBATh KIETKH XKUBOTHBIX U pac- Mukpockon
Hayxka nuronorust. pasnuune B CTPOCHHUH TEHU. U POBOiA,
CrpoeHue )KUBOTHOM ’KUBOTHOH U pacTu- HasbiBath KIIETOYHBIE CTPYKTYpPHI JKH- MHKpOIIperna-
KIETKH: pa3Mepsl U $op- TEJIbHOM KJIETOK BOTHOM KJIETKH. paTsL.
MBI, KJI€TOUHBIE CTPYKTY- JlenaTh BHIBOABI O IPUUYMHAX PA3IUUMS U
PBL, UX pOIIb B XKU3HEIC- CXO/ICTBA KMBOTHOU U PACTUTEILHON
ATETHHOCTH KIETKH. KJIETOK.
CX0acTBO M pa3nuyus VYcraHaBnMBaTh B3aMMOCBS3b CTPOEHHUS
CTpPOEHHSI KUBOTHOH W JKUBOTHON KJIETKH C THIIOM MUTaHHUS
PacTUTETHHOM KIIETOK YMenue paborarh ¢ 1abopaTopHbIM
000py/I0BaHNEM, YBETHIUTETHHBIMU
pudopamu.
2 TkaHu, Opransl u cu- Txanu, opransl u cuctembl | M3yduTh TKaHU: 3MUTE- 1 HazpiBaTh TUIBI TKAHEH JKUBOTHBIX. Muxpockon
CTEMBI OPTaHOB OpraHoB JHANbHBIE, COEIUHHU- VcTaHaBIMBaTh B3aUMOCBS3b CTpOe-HUS | LU(POBOH,
Txanu: snutenuanbHele, TEJIBHBIE, MBIIICYHBIE, TKaHe ¢ X QyHKIHIMH. MHKpOIIpeTna-
COEIUHUTEIBHBIC, MbI- HEpBHBIE, X XapaK- XapakTepu3oBaTh OPraHbl U CUCTEMBI paTsl

IICYHbIE, HEPBHBIE, UX
XapaKTepHbIE TIPH3HAKH.
OpraHbl U CUCTEMBI Op-
raHoB, 0COOEHHOCTH
CTPOEHHUS U (YHKIIHIA.
Tuns! cUMMETpPUH KUBOT-
HOTO, UX CBSI3b C 00pa3oM
KHU3HH.

TEepHBIE MPU3HAKHL.

OPraHOB KUBOTHBIX.

[IpuBoaUTE PUMEPHI B3AUMOCBSA3H
CHCTEM OpPraHOB B OPTaHU3ME.
BrIcka3biBaTh MpennonoKeHus o Io-
CIIEAICTBUSX HAPYLICHUS B3aUMOCBSI3H
OPraHOB M CUCTEM OPTaHOB IS
OpraHu3ma.

OrnmcpIBaTh B3aMMOCBSA3b 00pasa KU3HH
KUBOTHOT'O Y THIIA CHMMETPUHTEA.

BEuiooug
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[TpodonxeHue

OcHoBHBIC BHJIBI eATEJIBHOCTH 00Y- Hcnonn3oa-
Ne HeneBasi ycTaHOBKA Koa-Bo
o/ Tema Conep:xanue ypoKa qacos YAIOLIMXCH HA YPOKE/BHEYPOUHOM HHe 00opyno-
3aHATHHU BaHHE
3. MMomuapcrso IMpocreiimue, nan OgHoxierounsie (4 1)

3 OOmias xapakrepu- Cpena oburanusi, BHEII- Jarb ob1yto xapakTe- 1 BrIgBIATH XapakTepHbIe MPU3HAKH Muxkpockor
CTHKA MOAapCTBa Hee ctpoenue. Ctpoenue u | puctuky Ilpocreii- noatapcrsa [Ipocreiimme, wmm Of- 1 (HPoBOiA,
ITpocreiimme. Tun JKU3HENEATEIbHOCTD MM, Ha npumepe Tu- HOKIeTOYHbIe, Tuna CapKoJoBble U MHUKpOIIpera-
CapkooBbIE U XKTY- CApKOMOBBIX HA IIPUMEPE na CapKoI0KTyTH- JKTYTUKOH OCLIB. patsl (ameba)
TUKoHOCIBL. Kiace aMEOBI-TIPOTEL. KOBBIE PacnozHaBath npencTaBuTENEH Kilac-ca
CapkonoBbie Paznoobpazue cap- CapkomoBble Ha MUKpOIIpena- paTax,

KOJIOBBIX pHUCyHKax, hororpadusix.
VYcraHaBnHUBaTh B3aMMOCBS3b CTPOE-HHUS
U QYHKIMI OpraHn3Ma Ha puMepe
aMEOBI-TIpOTeSl.
OO0CHOBBIBATH POJIb MPOCTEHTIINX B
3KOCUCTEMAX
Ymenue pabotats ¢ 1ab0paTOpHEIM
000pyI0BaHUEM, YBEINUUTEIBHBIMU
puOOpamu.

4 Tvm CapkomoBble 1 Cpena oburtanus, CTpoe- Ha nprmMepe 3BriIeHsI 1 XapakTepu3oBaTh Cpey OOUTaHUSA Mukpockon
KTYTHKOHOCIIBI. HHUE U TIEpEeIBIKCHUE HA 3eJIeHOI I0Ka3aTh JKTYTHKOHOCIIEB. u¢poBoii,
Knacc XKrytukoHoc- | mpumepe 3BIVIEHBI 3€E- B3aHMOCBS3b CTPOE- VcraHaBNHUBaTh B3aNMOCBSI3b Xapak- MHKpOIIpena-

5]

HOU. XapakTep MUTaHUS,
€ero 3aBUCHMOCTb OT
ycioBui cpenpl. Jpixa-
HUE, BBIICTICHUE U Pa3-
MHO)eHHe. CoueTanne
HPU3HAKOB KMBOTHOTO U
PacTeHus Y SBIIICHBI
3enénoil. PaznooOpasue
KT'yTUKOHOCLIEB

HUS M XapakTepa IH-
TaHUs OT YCIOBUH
OKpY>Katoled cpemsl.

Tepa MUTAHUS ¥ YCIOBHI CPE/IBL.
OO00CHOBBIBATh BBIBOJ[ O MPOMEKY-
TOYHOM IIOJIOKEHHH ODBIJIEHBI 3€J16-
HOM.

[TpuBOAUTH IOKA3aTENBCTBA OOJEe
CIIOYKHOM OpTraHU3aIiy KOJTOHHUAIb-
HBIX OPM KI'yTHKOBBIX.

PackpbiBaTh poJib KIYTHKOHOCIICB B
JKOCHCTEMAX

parthlL. (3BTIIE-
Ha 3eJIeHan)
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ApodoaxeHue
Ne Ieneran yeranoka Kou1-80 OcHoBHbIe BHBI A€ATEJILHOCTH 00Y- Hcnoab3oBa-
o/ Tema Conep:xanue ypoKa 4aCoB Yal0ImHXCH HA YPOKe/BHEYPOUHOM HHe o0opy/o-
3aHATHHU BaHHeE
5 Tun Uudysopun Cpena obutanus, cTpoe- VYcTaHOBUTH XapakTep- 1 BBIABIATH XapaKTEpHbIE IPU3HAKU Mukpockon
HHUE U NIepeBIDKEHIE Ha HbIE PU3HAKU TUIIA tura Uadyzopun. U pPOBOiA,
npumepe nHdy3opun-Ty- Wndy3opun 1 nokazars [IpuBoauTH TpHMEPHI M XapaKTepu- MHKpOIIpena-
(enbku. CBs3b yCI0KHE- 4epThl yCIO0KHE- HUS B 30BaTh YepThl YCIOKHEHUS OpraHu- patel. (uHdy-
HUS CTPOSHHS MHPY30pHHAC | KIETOYHOM CTPOCHHHL. 3aui HHQY30pUi 10 CPaBHEHHIO C 30pus)
TMPOLIECCAMH UX JKH3HE- CapKOXTyTHKOHOCLIAMHU.
JesITeNIbHOCTH. PazHoo0- HabumomaTs mpocTeHmx moj MUKpO-
pasue uH]Y30pHi. CKOIIOM.
®ukcupoBaTh pe3ynbTaThl HaOII0/Ie-
Jlabopamopnas paboma HUH.
No 1 00600111aTh UX, J€JIaTh BHIBOJLL
«CTpoeHue W TIEepeqBH- Co0momaTh mpaBuiia MOBEACHUS B
XKeHne  HMH(Y30pHU-TY- kabuHeTe, oOpamieHus ¢ 1abopaTOpHBIM
(bembxn» 000pyI0BaHUEM
. IMoguapcTBo MHOroKJIeTouHbIE (2 )

6 Tum O6mas xapak- OO0mme 4epThl cTpoe- Wzyunts cTpoeHne u 1 OmnucrIBaTh OCHOBHBIC TTPHU3HAKH Mukpockon
TEpPUCTHKA MHOTO- Hus. ['uapa — opuHOY- KU3HEIEATEIbHOCTD noAuapcTsa MHOTOKIIETOUHBIE. UG poBoii,
KJIETOYHBIX XKUBOT- Hbli nonui. Cpena oou- KHUIIEYHOIIONIOCTHBIX HazbiBaTh npeacTaBuTeneit Tuna Ku- MHUKpOIIpena-
HbIX. Tun Kumeyno- TaHWS, BHEIIHEE U BHY- Ha IIpUMepe TUIPHI, IIEYHOIOJIOCTHBIX. partbl. (BHY-
MTOJIOCTHEIE. TPEHHEE CTPOCHUE. BBIJIC/IUTE OCHOBHBIE Briaensts obmiue 4epTsl CTPOCHHS. TpEHHEE
Crpoenue U xu3He- Oco0OeHHOCTH KU3HETE- 4epThI yCIOKHEHUS OOBbsICHATH Ha NpUMepe HATUYKE Jy- CTpOCHHE
JEeSITETHbHOCTh ATEIBHOCTH, YPOBEHb OpTaHH3ALNHU 10 YeBOW CHMMETPHUH Y KUIIIETHOIIO- THIPBI)

OpraHH3aluK B CPaBHE- CPaBHEHUIO C MPO- JIOCTHBIX.
HHH C IPOCTEHINMHU CTEHIINMH. XapakTepu3oBath pU3HAKH OoJee
CIIOKHOW OpPraHU3aL1H B CPABHEHUHC
MPOCTEUITUMU
5. Tunsi [l;10ckue yepsu, Kpyribie uepsu, Konbuarsie yepsu (5 4)

7 Tun Konpuartere ve- MecTa oburanus, cTpoe- W3yunth ocobeHHOCTH 1 HazeiBaTh uepthl Oonee BBICOKOH Op- Hudposoii

pBu. O0mas HHUE ¥ KU3HEACATENb- YCIIOKHEHUS TaHU3alMU KOJIBYATBIX YepBe Mo MHKPOCKOII,

HOCTb

CPaBHCHHIO C KPYTJIbIMU.

BEuiooug
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[TpodonxeHue

OcHoBHBIC BHJIBI eATEJIBHOCTH 00Y- Hcnonn3oa-
Ne HeneBas ycTaHOBKa Koa-Bo
o/ Tema Conep:xanue ypoKa qacos YAIOLIMXCH HA YPOKE/BHEYPOUHOM HHe 00opyno-
3aHATHHU BaHHE
XapaKTepUCTUKA. CHCTEM BHYTPEHHHX Op- B CTPOCHUH KOJbYa- PacrnoznaBate mpezactaButeneit knacca Ha | Jabopartop-
Kiacc MHuororiie- raHOB. YPOBHU OpraHH- THIX YepBeii Kak OoJiee puCyHKax, hororpadusx. HOe 00opyI0-
THHKOBBIE YEePBH 3aI[U¥ OPTaHOB YyBCTB BBICOKOOPTaHU30- XapakTepu3oBaTh YEPTHl YCIOKHEHUS BaHue. Jlek-
CBOOO/IHO’KUBYIIIHX BaHHOH IPYIIIBI MO CTPOCHHSI ~CHCTEM BHYTPEHHUX TPOHHBIE Ta0-
KOJIbYATHIX YepBEH U Ta- CPaBHEHHIO C MIOCKHU- OpraHoB. JIUIIBI
Pa3UTHYECKUX KPYTIBIX MH 1 KPYTJIBIMH Yep- ®DopMyIHMpoBaTh BBEIBOA 00 YpOBHE
yepBei BSIMU. CTPOCHUSI OPTAaHOB YYBCTB
Jlabopamopnas paboma
Ne 2
«BHeHee cTpoeHue
JIOKIEBOTO YePBsl, €ro
TepeBIKEHNe, pa3/pa-
KHUMOCTB.
Jlabopamopnas paboma
MNe 3
(no ycmompenuto yuumes)
«BHyTpeHHee cTpocHue
TI0/IEBOTO YEPBS».
6. Tun Mosumocku (4 1)
8 Kiacc JIBycTBOpUa- Cpena obuTanus, BHEII- W3yants ocobeHHOCTH 1 Pasnmuuate n onpenensaTs ABY- Ludposoit
ThIE MOJLTIOCKU Hee CTPOCHHE Ha MPUMe-pe | CTPOCHUS Kitacca CTBOPYATBIX MOJUIKOCKOB HA PUCYH-Kax, MHKPOCKOII,
0e33y0ku. CtpoeHue u JIBycTBOpUATHIE MOJI- (dororpadusx, HATypaJIbHBIX nmaboparop-
(GyHKIIUH CHCTEM BHY- JIOCKU 00beKTaxX. Hoe 00opyo-
TpeHHUX opraHoB. Oco- OOBsICHATD B3aUMOCBSI3b 00pasa Banwue. Bnax-

OEHHOCTH Pa3MHOKEHUSIH
paszButus. Ponb B npu-poze

1 3HAYCHUE JI1 YCJIIOBCKA.

KU3HHU U 0COOEHHOCTEHN CTPOECHHS
JIByCTBOPYATHIX MOJIITFOCKOB.
XapakTepr30BaTh YEPTHI IIPHCIOCO0-
JIEHHOCTH MOJLIIOCKOB K Cpejie 00u-
TaHMS.

HBIE Tpernapa-
THI,
KOJUIEKLIUU
pPaKoBUH

vi1d0d '5 VihOL
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ApodoaxeHue
Ne Ieneran yeranoka Kou1-80 OcHoBHbIe BHBI A€ATEJILHOCTH 00Y- Hcnoab3oBa-
o/ Tema Conep:xanue ypoKa 4aCoB Yal0ImHXCH HA YPOKe/BHEYPOUHOM HHe o0opy/o-
3aHATHHU BaHHE
Jlabopamopnas paboma @®opMyIHpOBaTh BBIBOA O POJIHU JBY- MOJLITIOCKOB.
No 4 CTBOPYATHIX MOJUTIOCKOB B BOIHBIX OneKTpoHHbBIE
«BHremrnee ctpoeHue pa- 9KOCHCTEMAX, B JKU3HU YEIOBEKA. TaOJHIIBI
KOBUH NPECHOBOJHBIX U VYcTanaBIMBaTh CXOJCTBO U Pa3InyKsB
MOPCKHUX MOJLUIFOCKOB) CTPOCHUU PAKOBHUH MOJUIFOCKOB.
Cobmoate mpaBuna paboThl B KaOMHETE,
oOparieHus ¢ J1adopaTOPHBIM
obopynoBaHuEM
7. Tun Ynenncronorue (7 1)
9 Knacc Hacexomble OO6mast XxapakTepucTh- BbIIBUTE OCHOBHBIE 1 .BBIABIATE XapakTepHbIE MPU3HAKH I'epbapubIit
Ka, 0COOCHHOCTH BHELI- XapaKTepHble NPU3HA-KU HACEKOMBbIX, OIUCHIBATH UX IIPU BbI- MaTepuanl —
Hero crpoeHus. PasHo- HAaCEKOMBbIX IIOJIHEHUH J1aO0paTOPHON PabOThI. CTPOCHHE Ha-
o0pasue poTOBbIX Opra- VYcTaHaBIMBaTh B3aMMOCBSI3b BHY- CEKOMOr0
HOB. CTpoeHue u TPEHHETO CTPOECHUS U IIPOLIECCOB
(yHKIMHK cucTeM BHY- KU3HENEATEIbHOCTH HACEKOMBIX.
TPEHHUX OpPraHoB. Pa3- Habmronats, hukcupoBath pe3ynbTaThl
MHOXEHHE. HaOJIIO/ICHUH, JeJIaTh BHIBOBDL.
CoOmronaTh TpaBuia paboTH B KabHHETE,
Jlabopamopnas paboma oOparenus ¢ 1a60paTOPHBIM
No5 00opyIoBaHIEM
«BHeninee cTpoeHue Ha-
CEKOMOT0»
10 | Twunsl pa3BuTHs Ha- Pa3BuTHeE ¢ HEMOMHBIM W3y4nTh TUIBI pa3BU-THA 1 XapakTepu30BaTh THIIbI Pa3BUTHS Ha- I'epbapnbIit
CEKOMBIX HpeBpameHneM. I pymnmsl HAaCeKOMBIX CEKOMBIX. Mmarepuaan —
HaceKoMbIX. PazBurue ¢ OOBSICHATD IPUHLMUIbBI KNacCU(UKa-IMK | TUIBL Pa3BH-
TIOJIHBIM TIPEBPALICHHU- EM. HACEKOMBIX. THS HaceKo-

['pynmel HacekombIx. Ponb
KaKJI0H CTaguu pa3BUTHSA
HAaCeKOMBIX

YcTaHaBIMBATb CUCTEMATHYECKYIO
HPUHAUIEKHOCTh HACEKOMBIX.
BrisiBnATh paznuuus B pa3BUTHH Ha-
CEKOMBIX C IOJHBIM M HETIOIHBIM
MIpEBpaILCHUEM

MBIX

BEuiooug
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14

SVHBXAIT0D g

[TpodonxeHue

OcHoBHBIC BHJIBI eATEJIBHOCTH 00Y- Hcnonn3oa-

Ne HeneBasi ycTaHOBKA Koa-Bo

o/ Tema Conep:xanue ypoKa qacos YAIOLIMXCH HA YPOKE/BHEYPOUHOM HHe 00opyno-
3aHATHHU BaHHE
8. Tun Xopmossie . becuepennsie . Hagxiace Puiob1 (6 1)

11 | Haaxmacc PeiObL OcobeHHOCTH BHEITHETO W3yunth ocobeHHOCTH 1 Xapaxtepu3oBaTh 0COOEHHOCTH BiaxxHblie
OOmiast xapakrepu- CTPOEHHS, CBSI3aHHBIE C BHEIIIHETO CTPOCHUS, BHEIIIHETO CTPOEHHS PHIO B CBA3H CO Tpenaparsl
CTHKA, BHEIIIHEE 0OWTaHUEM B BOJIE. CBSI3aHHBIE C cpemoit oOuTaHusI. «PBIOBI
CTpOEHHUE Crpoenne 1 GyHKIUH o0UTaHNEM B BOJIE. OcBauBath mprEMBI paboTHI C OTIpe-

KoHeuHocTed. Opransl JIENTUTENEM KUBOTHBIX.

OOKOBO¥ TMHHUM, OPTaHBI BbIBIAT UepTHI IPHCTIOCOOTEHHOCTH

CITyXa, paBHOBECHSL. BHYTPEHHETO CTPOEHHS PBIO K
00WTaHHUIO B BOJIE.

Jlabopamopnas paboma Habmonate 1 onMCHBATE BHETITHEE

No 6 CTpOEHHE U 0OCOOCHHOCTH TIePEIBH-

«BHemrHee cTpoeHne u JKEHHS PbIO B XOZIe BHITONHEHHUS J1a-

O0COOCHHOCTH  TIEPEIBH- OopaTopHO#t paboTHI.

KEHUSI PHIOBD CobnroaTs mpaBuiia MOBEICHNUS B
KabuHeTe, oOpareHus ¢ 1adopaTopHBIM
00opyIoBaHTEM

12 | Buyrpennee ctpoe- OrmopHO-IBUTaTETHHAS W3yuuth BHyTpEHHEE 1 VYcTaHaBnuBaTh B3aMMOCBA3b CTpoeHUS | BrakHbie
HUE pbI0 cuctema. Ckener Hemap- CTpOEHHE PHIOBL. OTHETbHBIX YacTel CKeJeTa peld M UX | mpemaparhl

HBIX 1 TIAPHBIX MIABHU- (GyHKIHIA. «Pp10B1Y. MoO-
K0B. CKeJeT roJioBHl, BrISBIATE XapakTepHbIE YEPTHI CTPOCHUS | A€Nb — CKe-
ckener xabp. Ocoben- CUCTEeM BHYTPEHHUX OPTaHOB. JIeT pHIOBI

HOCTH CTPOCHHS U (yHK-
LU CUCTEM BHYTPEHHUX
opranos. Yeptsl 6osee
BBICOKOTO YPOBHSI Opra-
HM3aLUHK PbIO O CpaB-
HEHHIO C NaHLETHUKOM.
Jlabopamopuas paboma
Ne'7

(no ycmompenuio yyumens)

CpaBHHBATH OCOOCHHOCTH CTPOCHUS U
(yHKIMIT BHYTPEHHHUX OPTaHOB PHIOH
JIaHIETHHKA.

XapakTepu30BaTh YEPTHl YCIOKHEHUS
OpraHM3aIy peId

vi1d0d '5 VihOL
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ApodoaxeHue

Ne Ieneran yeranoka Kou1-80 OcHoBHbIe BHBI A€ATEJILHOCTH 00Y- Hcnoab3oBa-

o/ Tema Conep:xanue ypoKa 4aCoB Yal0ImHXCH HA YPOKe/BHEYPOUHOM HHe o0opy/o-
3aHATHHU BaHHeE
«BHyTpeHHee cTpoeHne
PHIOBD)
9. Knacc 3emHoBoaHbIe, Wi AMPuoHH (4 1)

13 Crpoenue u jes- XapakTepHbIE YEPTHI W3yunts ueptsl cTpoe- 1 VcraHaBnuBaTh B3aUMOCBS3b CTpOEHHMs | BiakHble
TENBHOCTh BHYTPEH- CTPOEHHS CUCTEM BHY- HUS CUCTEM BHYTPEHHHX OPraHOB M CHCTEM OpPraHOB C WX | Mpenaparhl
HHUX OPraHOB 3€MHO- TPEHHHUX OPTaHOB 3eM- OpraHOB 36MHO- BOJHBIX (bYHKIMSME U cpelioit OOUTaHuS. «3eMHOBOJI-
BOJTHBIX HOBOJIHBIX T10 CpaBHe- 10 CpaBHE- HUIO C CpaBHuBath, 000011aTh HHGpOpPMA- HbBIE»

HHIO C KOCTHBIMH pbI0a- KOCTHBIMH phIOamMu IO O CTPOEHNH BHYTPEHHHX Opra- HOB
MmH. CXOJICTBO CTPOEHHUS am(puOuii ¥ peIO, JIENATh BHIBOIBL.
BHYTPEHHUX OPraHoB OrnpenensaTs 4epThl 6oJiee BHICOKOH
3eMHOBO/JIHBIX M PHIO OpTraHM3aINH 3eMHOBO/IHBIX IO CPaB-
HEHUIO C pPeI0aMu
10. Knacc IIpecmbikatouruecst, uiau Pentuiuu (4 1)

14 | Buytpennee ctpoe- Cx0JcTBO 1 pa3nuyns W3yuuts ueptsl cTpoe- 1 VcTaHaBIHBATh B3aUMOCBS3b CTPOCHUS Bnaxabie
HHE 1 XI3HEees - CTPOCHHUS CUCTEM BHY- HHUS CHCTEM BHYTPEH- HUX BHYTPEHHHUX OPTaHOB M CHCTEM OPraHOB TIpemnaparsl
TENBHOCTh TIPECMBI- TPEHHUX OPraHoB Ipe- OpTaHOB MPECMBI- penTHIni, uX QPyHKUUH U Cpesbl «IIpecmpl-
Karoumxcs CMBIKAFOIINXCS U 36MHO- Karomuxcs o cpas- oOuTaHMS. KaroIECsD

BOJIHBIX. UepThl MpH-
CIOCOOJIEHHOCTH
MPECMBIKAIOTIUXCS K
U3HU Ha cyie. Pas-
MHOYKEHHE U Pa3BHUTHE.
3aBHCHMOCTH TOJIOBOTO
XKU3HEHHOTO IMKJIA OT
TEMIIEPATYPHBIX YCIOBHH

HCHHIO C
3€MHOBOJJHBIMH.

BrisBiaTh 9epThl OoNiee BEICOKOH Op-
TaHM3aIMH [TPECMBIKAFOIIUXCS 10
CPaBHEHHUIO C 36 MHOBOTHBIMH.
XapakTepu3oBaTh MPOIECCHI Pa3-
MHOXEHHS ¥ Pa3BUTHS JCTEHBINIEH Y
MTPECMBIKAFOIIIAXCSL.

Hcmonb3oBaTh MHGOPMAIOHHBIE
PECYpCHI [UIS TIOITOTOBKH IIPE3eHTa-
MY TIPOEKTA O TOI0BOM JKU3HEHHOM
[UKJIE PENTUIINH, 3200T€ O TOTOMCTBE

BEuiooug
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[TpodonxeHue

vi1d0d '5 VihOL

OcHoBHBIC BHJIBI eATEJIBHOCTH 00Y- Hcnonn3oa-
Ne HeneBasi ycTaHOBKA Koa-Bo
o/ Tema Conep:xanue ypoKa qacos YAIOLIMXCH HA YPOKE/BHEYPOUHOM HHe 00opyno-
3aHATHHU BaHHE
11. Knace ITtunp (9 4)
.
15 OOmiast xapakrepu- B3aumocBs3b BHEIIHETO W3yuuts B3aMMOCBSI3b 1 Xapaxtepu3oBaTh 0COOEHHOCTH Yyueno IItu-
CTHKa KJacca. CTPOEHHS U TIPUCTIOC00- BHEIITHETO CTPOEHUS U BHEIITHETO CTPOCHHUS MTHIl B CBS3U C MX s, [lepbs
Buemnee crpoenne JIEHHOCTH NITHI] K TIONETY. MPUCTIOCOOIEHHOCTH HPUCTIOCOOJICHHOCTBIO K MOJIETY. ITUILBL, MH-
IITHI] Tune! nepseB 1 X QyHK- ITHIL K TONETY OOBSCHATE CTpOSHHE W (YHKINH Tie- Kporpernapa-
uud. YepTsl CX0ACTBa U PBEBOTO ITOKPOBA TEJIA IITHILI. Tol «IIepbs
pazangms TOKPOBOB TITHII VYcranaBnMBaTh 4EPTHI CXOACTBA U TITHIDY
U PENTIWINH. pasyuus TOKPOBOB ITHULl U PENTU-TTUH.
W3ydats u onmckIBaTh 0COOEHHOCTH
Jlabopamopnas paboma BHEITHETO CTPOCHUS NITHUIL B XOJI¢ BbI-
MNe 8 TIOJTHEHUST JTAOOPaTOPHOH PadoTEHL.
«Buemnee  crpoeHue Cobmronats nmpaBuia paboTsl B KaOUHETE,
ntuipl. CTpoeHUe TIe- oOpareHus ¢ 1a6opaTOPHBIM
PBEB» 000pyI0BaHIEM
16 | OnopHo-nBuratens- Hast| MI3MeHeHUs CTpOeHUs N3yunts ocobeHHOCTH 1 VcTaHaBIMBaTh B3aMMOCBSI3b BHEII- Hero | Ckener romy-

CHUCTEMaA IITUIL

CKeJIeTa ITHII B CBA3H C
TIPUCIIOCOOIEHHOCTRIO K
nonéry. OcobeHHOCTH
CTPOEHHUS MYCKYyJIaTyphl U
e¢ ¢pynkyn. [Ipuanast
CpacTaHHs OTJETBHBIX
KOCTEH CKeNeTa MTHL

Jlabopamopnas paboma
MNe 9
«CtpoeHnue ckenera NTH-
IBD)

CKCJICTA NITUIIBI, CBA-
3aHHBIC C ITOJICTOM.

CTPOCHHS ¥ CTPOCHHSI CKEJIeTa BCBS3M C
MIPUCIIOCOOIEHHOCTRIO K MONIETY.
XapakTepH30BaTh CTpOeHHE U (yHK-

LM MBIIICYHOH CHCTEMBI ITHIL.

W3y4aTe ¥ ONMCHIBATH CTPOCHHE CKe-
JeTa MTULBI B ITIPOLECCE BBHITIOIHEHHUS
TabopaTopHO# pabOoTHL.

Cobmopate mpaBmia paboTH B KaOMHETE,
oOparenus ¢ 1abopaTOpHBIM
00opyToBaHUEM

Os

Buioroung
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TS

MNpodomxedue
KeHUe

L A

OcHoBHBIC BHJBI JeATEJIBHOCTH 00Y- Hcnonn3ona-
Ne IeaeBas ycTanoBka Koa-Bo
Tema Conep:xanue Yal0IHXCH HA YPOKe/BHEYPOUHOM HHe o0opy/o-
n/n YpPOKa 4acoB
3aHATHHU BaHHeE
12. Knace Muexonuratouue, win 3sepu (10 u)
17 Buytpennee ctpoe- Oc00CHHOCTH CTPOCHHS W3yuuTs cxenet u 1 OnuchiBaTh XapaKTepHbIe 0COOCHHOCTH | BiiakHbie
HHE MIICKOIIMTAI0- OIOPHO-ABUTATEIBHON BHYTPEHHEE CTPOCHHE CTpoeHus U (yHKIUH OTIOp- npenaparbl
LIUX CHCTEMBI. YPOBEHb Opra- MJIEKOIMUTAOIIMX. HO-/IBUraTeNIbHOW CHCTEMBI, MCIIONb3YS «Kponuk,
HU3aIlU1 HEPBHOM CH- MPUMEPBI JKUBOTHBIX Pa3HbBIX CPEJ CKEJIET MJIe-
CTEMBI 110 CPAaBHEHUIO C oOuTaHMs. KOIUTAIOILIETO

JPYTUMU TT03BOHOYHBI-
MH. XapaKTepHbIE YEPThI
CTPOEHUS MULIEBAPU-
TEJIbHOW CUCTEMBI KO-
TIBITHBIX U TPBHI3YHOB.
VcinoxHeHne CTpoeHUS U
GYHKLIME ~— BHYTPEHHUX
OpraHoB.

Jlabopamopnas paboma
Ne10

«Ctpoenne ckenera
MIICKOTTHTAIOIHX )

[poBoauTh HaOMIONEHUS W (PUKCHPO-
BaTh UX PE3YJIbTATBI B XOJC BBITNIOJIHE-HUA
TabopaTopHON PabOTHI.
Xapaxtepu3oBaTh 0COOEHHOCTH
CTPOECHHUS CUCTEM BHYTPEHHHX OPTaHOB
MJIEKOTTUTAIOIIHX TT0 CPABHEHHUIOC
PETITHITUSMH.

ApTyMEHTHPOBATh BBIBOJIBI O ITPO-
TPECCHBHOM Pa3BUTHH MIICKOTIHTAIO-
IAX.

CoOmroaTh TpaBuia paboTH B KaOHHETE,
oOpareHus ¢ 1a00paTOPHEIM
00opyIoBaHIEM

TemaTnueckoe mianupoBanue matepuaia B 8 kiaacce «bHMOJIOTUS . UEJIOBEK»

Beenenue (2 4.)

Yacts 1. O0mumit 0030p opranuzma yenaoBekalacts 2.

OmnopHo-nBurarenbHas cucrema Yacts3. Kposb
KpOBOOOpaIieHne

YacTb 4. J[pixanue

Yacts 5. [TumeBapenue

BEuiooug
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Yacts 6. O0OMen BemectsHacTs 7.

Brigenenue
Yacts 8. Koxa

Yactp 9. DHIOKpUHHAS cucTeMalacTh

10. HepBHas cuctema

Yacts 11. Opransl 4yBcTB. AHanu3zaropsidactb

12. TToBeneHue U MCUXUKA

Yactp 13. MnmuBuyansHOE pa3BUTHE OpPraHM3Ma

[TpodonxeHue

vi1d0d '5 VihOL

OcHOBHbIe BH/IBI 1€ATEJLHOCTH 00Y- Hcnoisb3oBa-
Ne Tema Conep:xanue llexesast yeranobka Koa-so Yalumuxcs Ha ypoKe/BHEYPOUHOM HHe o0opyo-
n/n P YPOKa 4acoB n P P PyA
3aHATUHU BaHHE
1. Opranusm yenoBexa. Oomuii 0630p (5 yacoB)

1 Knerka: ctpoenue, CrtpoeHue opranm3mMa N3yuuTth cTpoeHue, 1 HazbpiBaTh OCHOBHBIE YAaCTU KIETKH. Muxpockon
XUMHIYECKHI COCTaBH | 4eNoBeKa: KIETKH, TKaHH, XUMHUYECKHH COCTaB OmuceBath (DYHKIHH OPTaHOUIOB. U POBOIA,
KU3HE/IEATeNb- HOCTh | OPTaHbl, CHCTEMBI OPTaHOB. | KJIETKH TaK Xe Mpo- IeCCHI O6bACHATH TIOHATHE «(DEPMEHT. MHKpOIIperna-

MeTompl M3yYEeHHS KUBBIX | JKU3HEAESTeIh-HOCTH PaznugaTs mporiecc pocTa 1 mporiecc paTtsl, 1abo-
OpTaHM3MOB:HA0IFO/ICHHE, pa3BHUTHSI. paTopHoe
MBMEpEeHHe, YKCTIEPUMEHT. OnuceIBaTh MpOIIECC ASTEHNS KIETKH. obopymoBa-
Jla- GoparopHas pabota BoinonHATh 1a00paTOPHBIN OMBIT, Ha- HUE
No 1 «/leticTBue (epmenTa OJFOIATh TIPOUCXOISIIE SBIICHNS,
KaTana3bl Ha IEPOKCHTT (UKCHPOBATH Pe3yMbTaThl HAOTIOACHHUS,
BOIOPO/» JIeTIaTh BHIBOJBL.
Cobmopate mpaBmia paboTHl B KaOMHETE,
oOparenus ¢ 1abopaTOpHBIM
00opymoBaHUEM
2 | Tkanmu Crtpoenue opraHuzMa O000IMTH U YTITyOUTH 1 Onpenensth MOHATHS: «TKaHbY, «CH- Mukpockor
YeNoBeKa: KIETKH, TKAHH, 3HAHUS yYaIIUXCS O HAIICy, «HEHPOTITHS». 1 poBoiA,
OpTaHbl, CUCTEMBI OPTaHOB. | Pa3HBIX BUJIAX M TUTIOB HaspiBath THIBl ¥ BUJIBI TKaHEH T0- MHKpOIpena-
Mertonpl M3y4eHns KUBBIX | TKaHEH YernoBeka 3BOHOYHBIX KUBOTHBIX. paThl TKaHel g
OpraHU3MOB:HAOIO/IEHHE, Paznmigath pasHble BUIBI U THIIBI TKAHEH. o
U3MEpPEHNE, IKCIIEPUMEHT. OrnmceIBaTh 0COOEHHOCTH TKaHEH g
Pa3HBIX THIIOB. <
x
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Apodoaxenue
OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnoub3oBa-
Ne Tema Conep:xanue Ileaesan ycranosica Koa-so Yal0IHXCH HA YPOKe/BHEYPOUHOM HHe 00opyo-
n/n P YpPOKa 4acoB n P P PyA
3aHATHHA BaHUeE
JlabopatopHas paboTa CoOuronath mpaBuia 00paIeHust ¢
Ne 2 «Knetku u TkaHH MHUKPOCKOIIOM.
071 MUKPOCKOTIOM» CpaBHUBATH WILTIOCTPALMK B YUeOHHUKE C
HaTypaJbHBIMI 00 BEKTaMH.
BrimosHaTe HabmoIeHe ¢ TIOMOIIIBIO
MHKPOCKOIIA, OITUCBIBATH PE3YJIbTATHI.
Cobmronate mipaBuina paboTel B KaOUHETE,
oOparieHus ¢ J1adopaTOPHBIM
obopynoBaHuEeM
2. OnopHo-ABUTaTebHAs cHcTeMa . (8 yacoB)
3 Cxener. CtpoeHue, Oropa 1 JBMXCHHE. W3yunts cTpoeHue, 1 HaswBars yactu ckenera. OmuchBaTh Pabora ¢ my-
COCTAaB ¥ COEJIHE- OnopHo-BHTATENBHAS COCTaB ¥ THIIbI COEJIH- ¢ynximn ckenera. OnuceBath cTpoeHne | JbKoM «Cke-
HUEe KocTel. JIabo- cuctemMa. MeTtozipl m3yye- HEHMA KOCTel TPyOUATHIX KO-CTEH U CTPOCHHE CycTaBa. | JIET YeJIoBe-
patopHas pabota Ne3 HUS JKUBBIX OPTaHU3MOB: PackpoiBaTe 3HaUEHNE HAKOCTHHIIBL, Ka» , mabopa-
«CTpoeHue KocT- HoW | HaOmozieHne, m3Mepe- Xpsila, CyCTaBHON CYMKH, Ty04aToro TOpHOE
TKaH» HHE, SKCTIEPUMEHT BEIIeCTBa, KOCTHOMO3TOBOM TTONIO- CTH, | 000pyAOBa-
JlaboparopHas pa- XKENTOTr0 KOCTHOTO MO3Ta. HHE JUIS TIPO-
0ota Ne 4 «Cocras OOBACHATH 3HAUEHHE COCTABHBIX BEJICHHS OIIBI-
KOCTEN» KOMIIOHEHTOB KOCTHOM TKaHH. TOB.
BrimonasTh 1abopaTOpHEIE OTBITHL, OJeKTpOHHBIE
(hMKCUPOBATE. TaOIUITEI 1
TIaKaThl
4 Ckener roJioBsl U Ty- Ckenet royoBbl U TyJIO- W3yuuTts cTpocHue U 1 OnucelBaTh € MOMOLIBI) UIITHOCTpPA- Pa6ora ¢ my-
JIOBHIIA Brma. CKeneT KOHeIHo- 0COOEHHOCTH CKelleTa Ui B y4eOHUKE CTPOCHHE Yepera. nsoxroM «Crke-
CTEH. TOJIOBBI M TYJIOBHIIA Ha3piBaTh OTHENBI TO3BOHOYHHKA M JIET YeNoBe-
Crpoenme ckenera mos- YaCTH MTO3BOHKA. Ka»
COB KOHEYHOCTEH, BepX- PackpeiBaTh 3HaUEHKE YacTEH TIO- ONeKTpOHHBIE
Hell ¥ HIDKHEH KOHEYHO- 3BOHKA. TaOJUIIE 1
crei OOBACHATD CBA3b MEXKTY CTPOCHUEMH TIaKaThl

q)YHKHHSIMI/I IIO3BOHOYHHUKA, T py;lHOfI
KJIICTKH

BEuiooug

v130d '5 VIhOL
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OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnosb3oBa-
Ne Tema Conep:xanue Ileaesan ycranosia Koa-so YalImuXcs Ha YPOKe/BHEYPOUHOM HHe o0opy/o-
n/n P YPOKa 4acoB n P P PYA
3aHATHHU BaHHE
5 Ckener KOHEeYHO- Ckener KOHEYHOCTeN W3yuuts ctpoenue 1 HazpiBath 4actu cBoOomgHbIX KoHeu- | PaGora c my-
cTer CrpoeHue ckesneTa 1osi- COB | CKeJeTa MOsICOB U HOCTel U M0sICOB KOHEYHOCTEH. asxoM «Cxke-
Ilp KOHEYHOCTEH, BepX-Hel 1 | CBOOOJHBIX KOHEUHO- OmnuceiBaTh C MOMOIIBIO MILTIOCTPA- JIeT YeoBe- -
HIKHEH KOHEYHO- CTEH. crei Uil B y4eOHHKE CTpOEHHE CKeleTa Ka»
«MccnenoBanue CTpOEHUs KOHEYHOCTEH. DNeKTPOHHBIE
IIJIEYEBOIO T10-Ca PackpeIBaTh IIPHYUHY pa3IN4us B TabIUIBI U
CTPOCHHUU 110sICa HUYKHUX KOHCYHO- IIJ1aKaThl
cTen Y MYXYMH U )KCHIIWH.
BrIsBISITE 0COOEHHOCTH CTPOSHNUS
CKeJIeTa KOHEYHOCTEH B X0/1e Haluto-
JOCHUS HaTypaJIbHBIX 00BLEKTOB
6 IlepBast momorus npu | Omopa u ABMKEHHE. W3yuuth mpuémsl mep- 1 Onpenensath MOHATHS: «PACTDKCHHE), Pabora ¢ my-
TpaBMax: pacTsi- OnopHo-IBUTATENbHAS BOU MOMOIIY B 3aBU- «BBIBHX», (IIEPETIOM. msoxoM «Cxke-
KEHHH CBSI30K, BbI- cuctema. [Tpodrmakrika CUMOCTH OT BUJA HaspiBath npi3HaKy pa3nuYHBIX BHIOB JIeT YeJoBe-
BHUXaX CYCTAaBOB, TpaBMaTu3Ma. IlepBas TpPaBMBI. TPaBM CyCTAaBOB 1 KOCTEIL. Ka»
nepeaoMax Kocreit IIOMOILb IIPX TPaBMax OmmceBaTh MPUEMBI TIEPBOH TTOMOITINB ONeKTpOHHBIE
OIOPHO-ABUTATENBHON 3aBUCHMOCTH OT BU/Ia TPAaBMBI. TabIMIBI U
CUCTEMBI Anaymm3upoBath 1 00001maTh HHAOP- IJIAKAThI
MaLUIo 0 TpaBMax OMOPHO-/ABUIA-
TENBHOM CHUCTEMBI U TPUEMAX OKa3a-
HUA IIEpBOIl MOMOLIX B XOZ€ pa3pa-
OOTKH U OCYIIECTBIECHHS TOTOBOTO
npoekTa «Kypchl nepBoil momomy Ass
LIKOJIbHUKOB)Y
7 Mprnbt Ornopa u ABUXEHHE. PackprITh cBsI3b 1 PackpriBaTh CBS3b (DYHKIHH U CTPOE- Muxkpockor
OnopHo-BUraTenbHas (YHKIMY ¥ CTPOSHHSA, A HUA Ha IPUMEPE Pa3inuuil MEeXay 1 poBoiA,
cucteMa. Metonsl u3yde- TAKKE PA3IUYUN MEXKIY [JIQJIKUMU U CKEJETHBIMU MBILILAMH, MUKpOIperna- o
HUS ’KUBBIX OPTAHU3MOB: [JIaJKAMHU U CKEJIETHBIMU MHUMHUYECKUMU U KEBATEIBHBIMU paThl MbITIIEY- =
HaOIfo/IeHne, n3Mepe- MBIIIIA- MU YETOBEKA. MBIIILAMH. HOH TKaHH. g
HHE, KCTIEPUMEHT. OnuchIBaTh ¢ HOMOIIBIO WIITFOCTPALUNA B | DNEKTPOHHBIE 2
yueOHHKE CTPOEHHE CKEJNECTHOWMBILIBL. | TaOIMIIBI §
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OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnoub3oBa-
Ne Tema Conep:xanue Ileaesan ycranosica Koa-so Yal0IHXCH HA YPOKe/BHEYPOUHOM HHe 00opyo-
n/n P YpPOKa 4acoB n P P PyA
3aHATHHU BaHHeE

[Tpaxtuueckas pabora: OnuceIBaTh YCIOBUS HOPMATBbHOM
«3yuenue pacronoxe- PabOTHI CKENETHBIX MBIIIIII.
HUSI MBIIII] TOJIOBBD» HasbiBaTh OCHOBHBIE TPYIITIBI MBILIILI.

PackpriBaTh IPUHIHI KPEIUICHUS

CKEJIETHBIX MBIIII] Pa3HbIX YacTel Tena.

BBIsBIATE 0COOEHHOCTH PACTIONOKEHHS

MHIMHUYECKHX U )KEBATEIbHBIX MBIIII] B

X0JIe HaOMIOIEHUS HATYypaJIbHBIX

00BEKTOB

8 Pa6ora M Onopa u qBMKEHUE OOBACHUTD MEXaHU3M 1 Onpenensath MOHATHS «MBIIIIBI-AHTA- Ludpopas
OnopHo-BHTATENBHAS PabOThI MBIIIIL ¥ TPH- TOHUCTBD), «MBIIIIbI-CHHEPTHCTHD). maboparopus
cucteMa. MeTtonsl uzyde- YHMHBI HACTYIUICHUS OOBSCHATE YCIOBHS ONTUMATEHON no ¢usmomno-
HUS )KUBBIX OPTAHU3MOB: yromnenus. CpaBHUTD paboTHI MBI, T'UH (DaTYUK
HaOITIo/IeHne, n3Mepe- JUHAMUYECKYIO U OmmceiBaTh Ba BUAA PaOOTHI MBIIITIL. CUIIOMED)
HUE, KCTIEPUMEHT CTaTUYECKYI0 padoTy OODbACHATH TPUYNUHBI HACTYIUICHHUS
MBIIIILI. YTOMJICHUS MBIIIL U CPaBHUBATH /M-

HAMHYECKYIO M CTATHIECKYIO paboTy

MBIILI] [10 3TOMY IIPU3HAKY.

@opMyIHUpPOBATh NPAaBWIA TUTHEHBI

(HM3UIECKUX HATPY30K

3. KpoBb 1 kpoBoodpaienue (9 yacos)

9 BuyTpennsis cpena. Tpancnopr BewwecTs. W3yuuTh BHYTPEHHIOIO 1 Onpenensth NOHITHA: «TOMEOCTa3», Mukpockon
3HaueHKeE KPOBU U BuyTpennss cpena op- cpeny opraHuhsMma uye- «(bOpMEHHBIE HITEMEHTBI KPOBU, 1 poBoiA,
€C COoCTaB TaHU3Ma, 3HAUYCHHUEC €€ JIOBEKa, €€ CTPOCHHUE, «IIa3May, «aHTUTCH», «AHTUTEIION. MUKpoIpena-

ITIOCTOAHCTBA. KpOBeHOC- COCTaB U (1)yHKL[I/II/I. 061,;{(;1-[;{"[}, CBSI3b MEXIY TKaHEBOM paThl

Has 1 IuMdaTruyuecKas
cuctembl. KpoBb. JIum-
¢a. MeTtop! n3ydeHus
KHBBIX OPraHU3MOB: Ha-
OnrojieHue, U3MEpEHNE,

KUAKOCTBIO, TMM(OI 1 TIa3MOi
KPOBH B OpTaHHU3ME.

OnuceBaTh (QyHKIMH KpoBU. HazpiBaTh
(yHKUMHM 3PUTPOLUTOB, TPOMOOLIUTOB,
JIEAKOIIATOB.

BEuiooug
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OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnosb3oBa-
Ne Tema Conepxanune Ilenesas yeranosica Koa-so YalImuXcs Ha YPOKe/BHEYPOUHOM HHe 06opyo-
n/n P YPOKa 4acoB n P P PYA
3aHATHHU BaHHE
3KCIIEPUMEHT. OnuceiBaTh BKJIAJ pycCKOM HayKH B
JlabopatopHas padora Pa3BUTHE MEAUIIMHEL
No 5 «CpaBHeHue KpoBu OmnuchIBaTh ¢ TOMOIIBIO HILTIOCTpa- -
YelI0BEKa C KPOBBIO JIA- M B yueOHUKe mpolece cBEPTHIBAHUS
TYIITKHA KPOBH U (haromuros.
BboinosnHsTh 1a0opatopHbie HA0II0-
JIEHHS C TIOMOIIBI0 MUKPOCKOIIA,
(MKCHUPOBATH pe3yNbTaThl HAbMIO Ie-
HUH, IeTTaTh BHIBOJIBL.
Cobmozate mpaBmia paboTel B KaOMHETE,
oOpareHus ¢ 1a60paTOPHBIM
obopynoBaHuEM
10 | JiBwkeHue KpOBHU 110 TpaHcnopT BELIECTB. W3yunts npuurHbI 1 OmnuUCHIBATH ¢ TIOMOIIBIO WILTFOCTpa- Hudposas
cocyaam. Kposenocnas n immda- JBIDKCHHUS KPOBH TI0 Wil B yueOHUKE CTPOEHHUE Cepala 1 naboparopus
THYecKas cucTeMsl. Kpo- cocyJiaMm. TPOIIECC CEPICYHBIX COKpPAICHHH. no ¢usmomno-
BSTHOE JIaBJICHUE U ITYJIBC. CpaBHHBaTh BUBI KPOBEHOCHBIX CO- rud (TaTIuK
Mertons! n3yde- HUA CYZIOB MEKIy COOOM. 4yCcoO)
KUBBIX OPTAHU3MOB: OrmuckBaTh CTPOEHNE KPYTOB KPOBO-
HaOIroICHNE, M3Mepe- oOpareHus.
HHE, SKCIIEPUMEHT. [lornMath pasnuyme B HCIOTB30BA- HUH
I[Ipaktmaeckas pabora MPUIATaTeNbHOTO — «apTepHaib-  HBIH»
«Omnpenenenne YCC, MIPUMEHUTENBHO K BUIY KPOBU U K
CKOPOCTH KPOBOTOKAY, cocymam
«MccnenoBanue pe-
(IIEKTOPHOTO MPUTOKA
KPOBH K MBIIIIAM, BKIIO-
YUBIIAMCS B pabOTy»
o1
11 | Perymsuus paboTsl KposenocHas u mumoa- Wzyuuts padory 1 PackpbIBaTh MOHATHUS: «TPEHUPOBOUHBIN Hudposas g
CepAla U COCYIOB. THYECKast CHCTEMBL. cepaua oT hu3Mue- CKUX abdexT», «hyHKIHOHAIBHASL P0Oay, naboparopust S
[Ipenynpexnenue Bpen TabakokypeHus. Harpy30K U BIUSTHUS «IaBSIIIAs TIOBSI3KAY, no ¢uzuono- 2
3aboneBanuii cepa-na | MeTonbl u3ydeHus HEeraTUBHBIX (GKTYT». THH §
Y COCY/IOB.
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Apodoaxenue
OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnoub3oBa-
Ne Tema Conep:xanue Ileaesan ycranosica Koa-so YAI0IUXCH HA YPOKe/BHEYPOUHOM HHe 00opyo-
n/n P YpPOKa 4acoB n P P PyA
3aHATHHA BaHUeE
’KUBBIX OPTAHU3MOB: Ha- (haKkTOpPOB OKpPYXKar0- OOBACHATH BAXKHOCTh CHCTEMATHYECKHUX (aprepuans-
OmosieHne, H3MepeHue, I1ei cpespl. (u3MYecKuX HArpy30K JAJIs HOp- HOTO JIaBJie-
SKCIIEPUMEHT MAaJIbHOTO COCTOSIHUS CEPALIA. HUST)
[Ipaktuueckas paboTa: Paznuuath npu3HAKM Pa3NIAYHBIX BUJIOB
«JlokasaTenscTBO Bpea KPOBOTEUYEHUH.
TabaKOKypEHUSD AHan3upoBath U 00001aTh HHOOP-
MAIAIO O TIOBPEKACHUAX OPTaHOB
KPOBEHOCHOM CUCTEMBI U IIPUEMaX
OKa3aHWs TIEPBOI TOMOIITHA B XOJIE
MPOJIOIDKCHUS pabOTHI HaJl TOTOBBIM
npoexToM «Kypchl nepBoil oMoy it
TITKOJTEHUKOB)

112 | OOobuieHue 1o Te- VYKperieHne 3710pOBbL. Bocnuranue oepex- 1 Pasnuuath npusHaku pasnuuHeix BUIoB | [ludposas
Me 3 Bmmstane dpm3naecknx HOTO OTHOIIEHHS K KpPOBOTEUEHHII. maboparopus
Bnusuue pusnye- YIIPOXHEHUH HAa OPraHbll | CBOEMY 3/10POBBIO, OmucHIBaTH C TOMOIIBIO HIDTIOCTPAIIN no ¢uzuono-
CKHX yIpaKHEHHUI CHCTEMBI OpraHoB. Me- TPUBUTHE WHTEPECA K B yueOHHKE MepBI OKa3aHHS MePBOi rud (TaTIuK
Ha CEepAEYHO-COCY- TOJIbI M3YUEHHUS KUBBIX V3YUEHHIO TIpeMETa. TIOMOIIIY B 3aBUCHMOCTH OTBHJIA YCC u apre-
IIACTYIO CUCTEMY OpTaHMU3MOB: HAOIIO/Ie- KpOBOTCUCHHUSI. PpHUATIBHOTO

HHE, I3MEPEHHE, IKCIIe- BemonHATh okt — 6paTh QyHKIHO- TTABIICHUS)

pumMeHT. [TpakTndeckas
pabora:
«DyHKIMOHANBHAA ~ Cep-
J€IHO-COCYINCTasT  TIPO-
0a»

HaJIBHYIO TIPO0Y; (PUKCHPOBATH pe-
3yJIBTaTHI; IPOBOJUTD BEIYHCIICHNUS U
JienaTh OUEHKY COCTOSHHUS Cep/la Mo
pe3yJIbTaTaM OIbITA.

Cobmopate mpaBmia paboTHl B KaOMHETE,
oOparenus ¢ 1abopaTOpHBIM
000pyIOBaHUEM.

AnamupoBath 1 00001maTs HHGOP-
MAIIHIO O TIOBPEKICHUSX OPTaHOB
KPOBEHOCHOM CUCTEMBI M TPHEMax
OKa3aHHs NEPBOI TIOMOIIHU B X0/Ie
IPOIOJDKEHNS padOTHI HAJl TOTOBBIM
npoexToM «Kypchl mepBoii oMoy s
IKOJIEHUKOB

BEuiooug

v130d '5 VIhOL
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OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnosb3oBa-

Ne Tema Conep:xanue Ileaesan ycranosia Koa-so YalImuXcs Ha YPOKe/BHEYPOUHOM HHe o0opy/o-

n/n P YPOKa 4acoB n P P PYA
3aHATHHU BaHUeE
4. IpixaTeJbHast cHCTeMA (5 4acoB)

13 CtpoeHue erKux. Hbixanue. JIpixatenbHas W3yuuts ctpoenue 1 OnuceiBaTh CTpOEHHE JIETKMX Yelo- Beka. | Lludposas ~.
I'a3000MeH B sierkuxu | cuctema. ['a3000MeH B JIETKUX ¥ MEXaHI3M OOBACHATH TPEUMYIIIECTBA naboparopus
TKaHsX. JETKUX U TKaHAX. Meto- ra3zoo0MeHa. QJIBBEOJIIPHOTO CTPOEHHMS JIETKHUX I10 I10 9KOJIOTHH

bl U3Y9EHUS KUBBIX Op- CPaBHEHHIO CO CTPOCHUEM JIETKHUX Y (maTyuk oKu-
TaHU3MOB: HaOMIOICHHE, TpeNCTaBUTENeH TPYTUX KIacCOB I0- CH yTJIepoya,
HU3MEpEHHUE, IKCIEPHU- 3BOHOYHBIX KUBOTHBIX. KHCIIOpO/Ia,
MEHT. PackpeiBath postb reMorioduHa B ra- BIIQYKHOCTH)
Jlaboparopras pabota 3000MeHe.
Ne 6 «CocTaB BIBIXaeMoro u BrImonHATE 1a00paTOPHBINA OIBIT, JA€-TaTh
BBIIIBIXaEMOTO BO3IIyXa)» BBIBO/I TT0 pe3yibTaTaM ombiTa. CoOmroaaTh

npaBuia paboTel B KabH-HETE,

obpareHus ¢ 1a00paTOPHEIM

obopynoBaHuEM

14 | IsxatenbHbIC TBHU- Hpixanne. JlprxarenbHas Cohopmuposath 3Ha- 1 OmnuceiBaTh  (GYHKIUKM TUadparMsl. Hudposas

JKEHUS cucrema. Bpex Tabako- HUSI 0 MEXaHU3ME JIbI- HazpiBath opranbl, ydacTByIOIne B JabopaTopus
Kypenus. Meronsl uzy- XaTeIbHBIX JBIKECHHH, TpoIIecce AbIXaHHUs. no ¢usmomno-
YEHUS XKUBBIX OPraHU3MOB: | Pa3BHUBATPH IIOHATHE BrimonasTe 1a00paTOpHBIA OMBIT HA Tud (TaTInK
Ha0moIeHne, H3MepeHue, «ra3zo00Men). TOTOBOH (VJIH M3TOTOBJICHHOW Camo- YaCTOTHI Jbl-
skcniepument.JlabopaTopras CTOSTENEHO) MOJIENH, HAOII0IaTh XaHM)
pabota TPOMCXOIAIINE SBICHUS U OTHCHI-
Ne 7 «lpIxatenbHble BaTh [IPOLIECCHI BAOXA U BBIOXA.
IBIKeHHD Perymsmus Cobmopate mpaBmia paboTH B KaOMHETE,
JIBIXQHWSL. oOparenus ¢ 1abopaTOpHBIM

00opyIoBaHUEM

15 | Bonesnu opraHos ['mrrena opranoB npxa- [lozHakoMuUThCS C 1 PackpeiBaTh TMOHSTHE <OKU3HEHHAS Hudposas

JIBIX AHUS Hus1. 3aboneBaHus opra- OCHOBHBIMHU BUAAMHU EMKOCTB JIETKUX. naboparopust

HOB JIBIXaHUS U UX
npenynpexaexue. Un-
(heKIMOHHbIE

3aboneBaHuii opra-
HOB JIbIXaHUS, BbI-
SIBUTb Iy TH

OOBsICHATD CYTH oOmacHocTH 3a0ore-
BaHMS TPUIIIOM, TYOEpKynEé3oM IEr-
KUX, PAKOM JIETKUX.

110 3KOJIOTHUH

Buioroung
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Apodoaxenue
OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnoub3oBa-
Ne Tema Coaep:xanue Ilenesas ycranoska Koa-so YAI0IUXCH HA YPOKe/BHEYPOUHOM HHe 00opyo-
n/n P YpPOKa 4acoB n P P PyA
3aHATHHA BaHUeE
3a00JICBaHMS U MEPBI HX 3apaKCHUS U MEPEI Ha3sbiBath (hakTophl, ClIOCOOCTBYOIINE (maTyuk oku-
npodunakTuky. Bpen PO UITAKTHKH. 3apaXKCHUIO TyOePKYIE30M JIETKHX. CH YIJIeposa)
Ta0aKOKypEHUsI. Ha3biBath Mepbl, CHIDKAIOIIUE BEPO- naboparopus
[Ipaktuyeckas paboTa: STHOCTb 3apakeHus 0OJIe3HAMHU, 1o ¢usmono-
«Omnpenienenue 3arbl- nepeaBacMbIMHU Yepe3 BO3IYX. U (JaT4uK
JICHHOCTH BO3/IyXa» PackpeiBaTh crioco0 KCIIOJIb30BAHMS YaCTOTHI JTbI-
¢urooporpaduu s TMarHOCTHKH XaHUSA)
MIATOTEHHBIX M3MEHEHUH B JIETKHUX.
OOBACHATH BAXKHOCTH THTHEHBI ITOME-
IIEHNH W IBIXaTeJIbHOM TMMHACTUKH IS
3I0pPOBbSI YEJIOBEKA.
[poBomuTh OMBIT, HUKCUPOBATH Pe-
3yJbTATHI U JENAaTh BEIBO 110 pe-
3yJIbTaTaM OIIBITA.
CobmroaTh TpaBuia paboTH B KaOHHETE,
oOparteHus ¢ 1a00paTOpHEIM
obopynoBaHuEM
. TImmeBapureabHas cuctema. (7 4acoB)
16 | 3navyenwne mumm meé [utanue. Ilumesapenue. W3yuute 3HaYeHUE U 1 Omnpenenith MOHATHE «ITHIIEBAPEHUE). OJeKTpOHHBIE
COCTaB [MumeBapuTenpHas CTPOEHHUE PA3THIHBIX OnuceBaTh ¢ TIOMOIIBIO HILTIO-CTPAIHil B | TAONUIIBI 1
cuctemMa. MeTo bl u3yde- OpTaHOB MHUIIEBAPEHUS. yueOHIKe CTPOSHHE K- MEBAPUTETFHON | TIJIAKATHI.
HUS JKUBBIX OPTaHU3MOB: CUCTEMBEI. Hudposas
HaOIoIeHne, n3Mepe- HaspiBaTh (yHKIMK pa3nuvHBIX OpPraHoB | jabopaTopus
HHE, SKCIIEPUMEHT. MUIIEBAPEHHUS. TI0 SKOJIOTHH
[Ipaxtrueckas padoTa: HaseiBarh MecTa BhaseHus numeBa- | (ZaTuuk pH)

«OHpCZ[CJIeHI/Ie MCCTO-
MOJIOKECHHA CIIFOHHBIX
KEIIE3N

PUTENIBHBIX JKeNE3 B MHIIEBAPUTEIb-
HBIA TPaKT.

BHINONHATD ONBIT, CPABHUBATH pe-
3yNbTAThl HAOIOIEHHS C OMTMCAHUEMB
yueOHUKe

BEuiooug
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[TpodonxeHue

OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnosb3oBa-
Ne Tema Conepxanune Ilenesas yeranosica Koa-so YalImuXcs Ha YPOKe/BHEYPOUHOM HHe 06opyo-
n/n P YPOKa 4acoB n P P PYA
3aHATHHU BaHHE
17 | IlumeBapenue B po- [Tutanue. [Tumesapenue. PackpeBath  QyHKIHH 1 PackpoiBaTh QyHKIMHK C1t0HBL OMiH- udposas
TOBO MOJIOCTH 1 B [MumeBaputensHas CIIIOHBI U JKENy0YHO- IO ChIBATh CTPOCHHE JKEIYA0UHOM CTEHKH. nabopartopus
KENMynIKe cucteMa. MeTo/ipl n3yye- CoKa s Ipoiecca HazpiBaTh akTHBHBIE BEIIECTBA, TI0 3KOJIOTHH
HUS XKUBBIX OPraHU3MOB! MUIIEBAPEHUS. JIEUCTBYIOIME HA ITUIIEBOM KOMOK B (matumx pH)
Ha0JII0/IeHue, n3Mepe- KemyiKe, U uX QyHKImu.
HHE, KCTIEPUMEHT. BrinonusaTh 1a00paTOpHBIE OMBITHI,
JlabopatopHas paboTa HAOJIF0IaTh MPOUCXOJSIINE SBJICHHUSAH
Neo 8, 9 «leiicTBHe dep- JenaTh BHIBOJ TI0 pe3yJibTaTaM Ha-
MEHTOB CJIIOHBI Ha Kpax- OITrOIeHMIA.
Maim, «/lelictBue dep- Cobmozate mpaBmia paboTel B KaOMHETE,
MEHTOB JKeJTyJJOYHOTO COKa oOparenus ¢ 1a60paTOPHBIM
Ha 6emnku 00opyI0BaHHEM
6. O0meH BemecT M YHepruu . Butamuusl (3 yacoB)
18 | Hopmbl nutanus PanmonanbHoe nuTaHye. VYcTaHOBUTh  3aBHCH- 1 OnpenenaTs MOHATHS «OCHOBHOM Hudporas
Hopwmbl 1 pexxum nuta- MOCTb MEXIY THIIOM 00MEHY, «OOLTHIH 0OMEH. TabopaTopus
HUSL JeATEeNbHOCTH  Yello- CpaBHMBATH OpPTaHU3M B3POCIOTO U no ¢usmono-

Mertozbl U3y4eHNs KH-
BBIX OPTaHU3MOB: Ha-
Orozienne, M3MepeHHe.
IIpaxTtmaeckas paboTa:
«OnpezneneHue TpeHuU-
POBaHHOCTH OpraHU3Ma
10 YHKITHOHAIBHON
pooe»

BEeKa U HOPMaMH IIH-
TaHUs, 4Yepe3 OCHOB-
HBIE TOHSTHS:
«OCHOBHOH OOMEHY,
«o0muit 0OMeEHY.

peOEHKa 110 TTOKa3aTelsIM OCHOBHOTO
obmeHa.

OOBSACHATD 3aBUCUMOCTE MEXKIY TH- TIOM
JeSTENBHOCTH YeJIOBeKa W HOP- MaMH
HHUTaHUS.

[IpoBOMTB OLIEHUBAHKE TPEHUPO-
BAHHOCTH OpPTaHM3Ma C TIOMOIIBIO
(YHKIIMOHATEHOHU TTPOOBI, PUKCHPO-
BaTh PE3yNbTATHI U JIENIaTh BBIBOJI,
CpaBHHBas SKCIIEPHUMEHTAIbHbIE
JaHHBIE C 9TAJIOHHBIMU

THH (TaTIAK

YaCcTOTHI JIbI-
xanns, YCC,
apTepuanbHo-
TO JABICHHS)

vi1d0d '5 VihOL
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Apodoaxenue
OcHOBHBIC BH/IBI 1eATEJBHOCTH 00Y- Hcnoub3oBa-
Ne IeaeBas ycTanoBka Koa-Bo
Tema Coaep:xanue YAI0IUXCH HA YPOKe/BHEYPOUHOM Hue 006opyno-
n/n YpPOKa 4acoB
3aHATHHU BaHHeE
8. Koxa. (4 yaco
19 | Ponbkoxu B TEPMO- Ponp koxxu B Tepmopery- | PackpsiBaTh poib Ko- 1 Knaccuduimposats npudnHs 3a00- Ludposas
peryisanun JA1UH. 3aKaTuBaHKE. KU B TEPMOpPETYJIS- JIEBAHUM KOXKHU. saboparopus
Oxa3zanue mepBoil Io- i, ONMChIBaTh HazpiBath mpu3HaKu oxora, 0dMopo- no ¢uzuono-
MOIIY TIPU TEIIOBOM U NPUEMBI TIEPBOH 110- JKEHUS KOXKHU. T JaTIHK
COJIHEYHOM yz1apax MOILM [P TEILIOBOMH OnuceBaTh Mepbl, NPUMEHSIEMBIETIPH TEeMIEepaTyphl i
COJIHEYHOM yJ1ape. 0’Korax, 0OMOpPOXKEHHUAX. BIIQXKHOCTH)

OrmuchIBaTh CUMITOMBI CTPHIYIIIETO
JIUIIIAs, YECOTKH.

HaszpiBath Mepbl IpOQUIAKTHKY MH-
(hEeKIIMOHHBIX KOXKHBIX 3a00ICBAHUM.
Onpeneniath MOHATHE «TEPMOpPETYIIS-
nus». ONKCHIBaTh CBOMCTBA KOXKY,
TI03BOJISIOIIME €H BBINOMHATE (DYHKIIUIO
OpraHa TepMOPETYJIALHH.

PackpbIBaTh 3HaUCHHE 3aKaTUBAHMUALI
OpraHu3ma.

OnuceiBaTh BUABI 3aKATUBAIOMIUX
IpoLEnyp.

HazpiBaTh TmpH3HAKY TEIUIOBOTO y1apa,
COJIHEYHOTO yzapa.

OrnmcpIBaTh MPUEMBI IEPBOM ITOMOLIMIIPH
TEIUIOBOM YZlape, CONMHEYHOM yIape.
AHammupoBath 1 00001maTs HHGOP-
MaIUIO O HAPYLICHUAX TePMOpPETYIIsi-
LIMH, HOBPEXICHUSIX KOXKU U NpHéMax
OKa3aHMs [IepBO IOMOLIUB X0/
3aBEpLICHHS PabOThl HaJl IPOEKTOM
«Kypcrl nepBoii momomu s
IKOJIbHUKOB)

BEuiooug
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[TpodonxeHue

OcHOBHBIC BU/IBI 1eATEIBLHOCTH 00Y- Hcnoub3oBa-

Ne HeneBasi ycTaHOBKA Koa-Bo

Tema Conep:xanue YaI0IUXCSH HA YPOKe/BHEYPOUHOM Hue 006opyno-
n/n YpPOKa 4acoB
3aHATHHU BaHHE
10. HepBHas cuctema (5 4acoB)

20 | ABTOHOMHBIH OTHET HeiiporymopansHas pe- W3yuuts ctpoenue u 1 HaspiBarh ocobennoctu pabotsl aB- | Lludposas
HEPBHOM CUCTEMBL. TyJIIUS IPOLECCOB 3HAQUYEHUE ABTOHOM- TOHOMHOI'O OTJIefla HEPBHOM cHcTe- | naboparopus
HeiiporymopasbHas KU3HEAEATEIBHOCTH Op- HOM HEpBHOH cucre- MBL. no ¢uzuono-
perymsus raHu3ma MBI Paznnuath ¢ NOMOIIBIO MILTIOCTPALIUUB TUM JJATYHK

y4eOHHKe CHMIIATHYEeCKHH U mapa- apTepUalbHO-
CUMIIATHYECKHUI MOAOT/EINBI aBTO- TO JIaBJICHHUS
HOMHOTO OT/I€J1a HEPBHOM CUCTEMBI 110 (rymbca)

0COOEHHOCTSIM CTPOEHHUSI.

Paznnuath napacuMmnaTuyecKkuil 1
CUMIIATUYECKUH MOIOTEIBI 110 OCO-
OCHHOCTAM BJIMSHUS HA BHYTPEHHHE
OpTaHEI.

OOBSICHATH Ha IPUMEPE PEAKITUU Ha
CTpECC COTIIACOBAHHOCTH PabOTHI JKené3
BHYTpPEHHEW CEKpelry U OT/e-JI0B
HEPBHOH CHCTEMBI, Pa3INIue MEKIY

HEPBHOM M TyMOpANBHOH pe-TyJsuel no

o0memMy xapakTepy BO3/IeHCTBUS HA
OpraHu3M.

BEImONMHATS OMBIT, HAOMIOMATH MPO¥IC-
XOZIAIIME TIPOLIECCHI U CPABHUBATH
TIOTy4EeHHBIE PE3YIBTATHI OTBITA C
OKMIaeMBIMH (OTIMCAHHBIMH B TEKCTE
y4eOHMKa)

vi1d0d '5 VihOL
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€9

TemaTuueckoe NIaHUpoBaHUe MaTepuasa B 9 Kiaacce
«O0mue 3aKOHOMEPHOCTH KU3HI»

Yacts 1. O0mue 3akOHOMEPHOCTH KU3ZHU
YacTts 2. 3aKOHOMEPHOCTH JKU3HU HA KJIETOYHOM ypoBHE YacTsb 3.
3aKOHOMEPHOCTH KU3HU Ha OPTaHU3MEHHOM YPOBHE

Yacts 4. 3ak0HOMEPHOCTH MPOUCXOXKICHUS U Pa3BUTHS KU3HU Ha 3emieYacts 5.

3aKOHOMEPHOCTH B3aUMOOTHOIIEHUN OPTraHU3MOB H CPEJIbl

[podonxeHue

OcHoBHbIE BH/BI 1€ATEJILHOCTH 00Y- Hcnons3oBa-
Ne [leseBas ycTanoBka Koa-Bo
Tema Conep:xanue YaI0IUXCH HA YPOKe/BHEYPOUHOM Hue 00opyno-
n/n YPOKa 4acoB
3aHATHH BaHUe
1. 3aKoHOMEPHOCTH sKM3HH HA KJeTouHOM ypoBHe (10 u)
1 MHoroobpasue Kie- O6o0mienne panee u3y- W3yunth MHOTOOOpA- 1 Onpeneniath OTIUIUTENBHBIE TIPH3HA-KH Muxkpockor
TOK YEHHOI'0 MaTepHaa. 3U€ KJIETOK DYKapUOTH KJIETOK IIPOKAPUOT U DYKapHUOT. U POBOIA,
MHoroo0pazue TUIOB BBIIBUTH OCOOEH- IIpuBOIUTH IPUMEPHI OPraHU3MOB MUKpOIIpera-
KJIETOK: CBOOOJHOXKHBYIIHE | HOCTH UX CTPOCHHUS IPOKAPUOT ¥ SYKApHUOT. paThbl.

1 00pa3yroIye TKaH!,
TPOKAPHOTHI, 3y-KAPUOTHI.
Poib yu€HBIX BU3ydeHHH
KJICTKH.

Jlabopamop-nasa pabo-ma
MNel

«MHoroo0pasue KIeTok
sykapuot. CpaBHEHHE
PacTHTENbHBIX U KUBOT-
HBIX KJIETOK)

Pa3HBIX [[APCTB

XapakTepu30BaTh CYILECTBEHHbBIE
NPU3HAKY KU3HEAEATEIbHOCTU CBO-
0O0IHOKUBYIIIEH KIETKU U KIETKH,
BXOJSAILEH B COCTAB TKAHU.

HazpiBaTh MMEHa yYEHBIX, MOJOXKHB-
IIMX HAYaJI0 U3y4CHHUIO KIETKH.
CpaBHUBATh CTPOCHUE PACTUTEIbHBIXH
KUBOTHBIX KJICTOK.

®uKcupoBaTh pe3ybTaTh HAOMIOE-
HUI1 U 1eT1aTh BHIBOABL

Cobmopate mpaBmia paboTHl B KaOMHETE,
oOparenus ¢ 1abopaTOpHBIM
00opyToBaHUEM

BEuiooug
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[TpodonxeHue

OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnosb3oBa-
Ne Tema Conepxanune Ilenesas yeranosica Koa-so YaOIIAXCH HA YPOKe/BHEYPOIHOM HHe 06opyo-
n/n P YPOKa 4acoB n P P PYA
3aHATHHU BaHHE
2 Xumudeckue Belie- O06o61eHue panee u3y- W3yunth xumMudeckuit 1 Paznuyath 1 Ha3bIBaTh OCHOBHBIE Muxkpockorn
CTBa B KJIETKE YEHHOTO MaTepHana. COCTaB y Pa3HBIX THUIIOB HEOpraHW4YecKHe U OpraHuveckue Be- U pOBOiA,
Oco0eHHoCTH XUMUYe- KJIETOK. IIeCTBa KJIETKH. nabopatop-
CKOTO COCTaBa >KMBOM OOBsICHATD QYHKIUH BOJIBI, MUHE- Hoe 0bopyxo-
KJIETKU U €T0 CXOJCTBO Y PaJIbHBIX BEIIECTB, OENKOB, yIIEBO/IOB, BaHHUE TI0 U3y-
Pa3HBIX THUTIOB KJIETOK. JIUMAJIOB U HYKIIEMHOBBIX KUCIIOT B YCHUI0 XUMH-
Heopranuueckue u op- KJIETKE. YECKOT0
raHWYeCKHe BEIIeCTBA CpaBHHBATh XUMHYECKHI COCTAaB KIETOK | COCTaBa Kile-
kietkn. Coneprkanue JKUBBIX OPTaHU3MOB U TeJ HEXH- BOH TOK
BOJIbl, MUHEPAITbHBIX CO- TIPUPOJIBI, ICNATH BBIBOJIBI
JIeH, YTJIeBOI0B, JHUIK/IOB,
OENKOB B KJIETKE U
opraamme. Ux GpyHkmmms
KU3HEIEeATEIbHOCTH
KJIETKU
3 Crpoenue KIeTKH CrpyKTypHbIE YacTH W3yuntp ¢QyHKIIMM Op- 1 Pa3nnuaTh OCHOBHBIC YaCTH KJICTKU. Iudposoit

KJIETKH: MeMOpaHa, spo,
UTOIIa3Ma C opra-
HOUJIAMH H BKITIOYCHUS-MH.
OpraHOWIBI KIETKHH MX
¢byHakm MemOpaHHBIE U
HeMeMOpaHHbIC
OpraHOU/IbI,
OTIMYUTEIBHBIE 0COOCH-
HOCTH UX CTPOCHHS H

(hyHKITIHT

TAHOMIIOB KJIETOK, BEI-
SABUTh WX OTJINYUTEIb-
HBIE 0COOEHHOCTH.

HaspBath u 00BACHATH CYIIECTBEH-
HBIe TIPU3HAKU BCEX YacTeW KIETKH.
CpaBHHBATh 0COOEHHOCTH KIIETOK
pacTeHu U KUBOTHBIX

BeimensaTe ¥ Ha3bIBaTh CYIIECTBEH-
HBbIC TPU3HAKU CTPOSHHUS OPTaHOU-
JIOB.

Paznmigath opraHOMIBE KIETKH HA PH-
CyHKe yueOHHUKa.

OObsICHATD GYHKLUMH OTIACIBHBIX Op-
TaHOHJIOB B KU3HEEATENHOCTH
PACTUTENBHOM U ’KUBOTHOM KJIETOK

MHUKPOCKOI 1
TOTOBBIC MH-
Kpompemnapa-
THI

vi1d0d '5 VihOL
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Apodoaxenue
OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnoub3oBa-
Ne Tema Conep:xanue Ileaesan ycranosica Koa-so Yal0IHXCH HA YPOKe/BHEYPOUHOM HHe 00opyno-
n/n P YpPOKa 4acoB " P P PyA
3aHATHHU BaHHeE
4 Pasmuoxenue kner- | PazMHOXkeHHE KIETKU W3yunth XM3HEHHBIMIUKIT 1 XapakTepu3oBaThb 3HAUYEHHE pas- Hudposoii
KA ¥ e€ XU3HEHHBIH | MyTEM AeneHus — 00- COMATHYECKOH KIIETKH Ha MHOXEHUS! KIIETKU. MUKPOCKOII U
LUK L1e€ CBOWCTBO KIIETOK npUMepe JeNAIIIXCs CpaBHuBaTh JAeneHHE KJIETKH IpOKa- | TOTOBBIC MH-
OJIHOKIIETOYHBIX U KJIETOK KOpEIIKa JTyKa PHOT M JYKapHOT, JIeJIaTh BBIBOJBI HAa | Kpollpenapa-
MHOTOKJIETOYHBIX Opra- OCHOBE CPaBHEHUS. THI
Hu3MoB. Knetounoe ne- Onpenensath MOHATHSA «MUTO3» U
JICHUE Y IPOKAPUOT — «KJIETOUHBIN LUKIT». DUKCUPOBATH
JIEJIEHUE KIIETKU Ha/IBOE. pe3yibTaThl HAOMOACHNUH, GopMyITH-
Jlenenue KIeTku y syka- pOBaTh BBIBOABI.
puot. Muto3. ®a3sl Mu- Cobmozate mpaBmia paboTel B KaOMHETE,
T03a. JKM3HEHHBIN LUK oOparenus ¢ 1a60paTOPHBIM
KJIeTKH: uHTepdasa, Mu- 00opyI0BaHHEM
T03. Pa3nenenue kie- OOBICHATE MEXaHU3M pacipenese-
TOYHOTO COJEPKUMOT0 Ha HHS HACIIEACTBEHHOTO MaTepuania
IBE JOYECPHHE KIIET- KH. MEXIy IBYMS JOYEPHUMH KIETKAMUY
Jlabopamopnas paboma MPOKAPHOT U DYKAPHUOT.
Ne 2 HasbiBath 1 XapaKkTepH30BaTh CTaIUN
«PaccMarpuBanue Mu- KJIETOYHOTO [IUKJIA.
KpOIIpENapaToB ¢ Aeis- HabmronaTh 1 onuchIBaTh JeIsALIHECs
IIUMUCS KIETKaMI KJIETKH TI0 TOTOBBIM MHKPOIpPENapaTaM.
2. 3aKOHOMEPHOCTH KH3HH HA OpraHu3MeHHoM yposHe (17 4)
5 baktepun u Bupycsl | PaznooOpasue dpopm N3yuuts cymecTBeH- 1 Brinensrts cymecTBeHHbIE TPU3HAKH Hudposoi

OpraHM3MOB: OJJHOKIIE-
TOYHBIE, MHOTOKJICTOYHbIE
1 HEKJIETOYHBIE.
Bakrepun kak oxHOKIE-
TOYHBIE JI0A/IEPHBIE Op-
ranu3Msl. Bupycs kak
HEKJIETOYHas popma
KU3HU. OTIYNTEBHBIE

HbIE TIPU3HAKH OaKTe-
puid, THaHOOAKTEpHid 1
BUPYCOB

OaxTepuii, IHaHOOAKTEPHIl U BUPYCOB.
O0bAcHATH (Ha KOHKPETHBIX TIPHMe-
pax) CTpOeHHE M 3HAYCHHE OaKTepHid,
IIMaHOOAKTEPHI U BUPYCOB.
PaccmarpuBaTh 1 00BSICHATH MO PU-
CYHKY y4eOHHKa Iporece

MHUKPOCKOII 1
TOTOBBIC MU-
Kporpenapa-
THI DaKTepHii,
nmaboparop-
Hoe 00opy0-
BaHHE JUIS
(uxcarmu u

BEuiooug
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[TpodonxeHue

vi1d0d '5 VihOL

OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnosb3oBa-
Ne Tema Conep:xanue Ilenesas ycranopka Koa-so YaI0IUXCH HA YPOKe/BHEYPOUHOM Hue 006opyno-
n/n P YPOKa 4acoB n P P PYA
3aHATHHU BaHUeE
0COOEHHOCTH OaKTephiiu TIPOHMKHOBEHHS BUPYCa B KIETKY U €T0 OKpalIUBaHUS
BHUPYCOB. 3HAUCHUE Pa3MHOMXKEHHUSI. OakTepuil 1o
OakTepuii U BUPYCOB B [lpuBomauTs mpuMepsl 3aboneBanuii, | I'pamy -
IpUpPOJIE BBI3HIBAEMBIX OAKTEPUSIMU M BUPYCa- MU
6 Pacturensupiii  opra- | ['maBHBIE CBOMCTBA pac- Yrinyours 1 000011aTh 1 Briiensats u 00001aTh CYIIECTBEH- Hudposoii
HHU3M M €ro OcoOeH- | TEHHi: aBTOTPO(HOCTS, CYIIIECTBEHHEIE TIPH- HbIC TIPH3HAKA PACTCHHH U PacTH- MHKPOCKOIT 1
HOCTHU HECITOCOOHOCTh K aKTHB- 3HAKH PaCTEHUU U TEJBHOU KIIETKH. TOTOBBIC MH-
HOMY TIEPEIBIKCHUIO, PaCTHTENHHON KICTKH. XapakTepu3oBaTh 0COOCHHOCTH MPO- Kporpemnapa-
pa3MeIIeHne OCHOBHBIX IIECCOB KU3HEEATSITHEHOCTH PACTCHHIA: TBI, Tabopa-
9gacTeld — KOPHS U I10- NHUTaHWs, JbIXaHus, (POTOCHUHTE3A, TOpHOE 000-
Oera — B IBYX pa3HBIX Pa3MHOXKEHHUSI. py/loBaHue
cpenax. OcobeHHOCTH CpaBHHBATH 3HAUCHHE TIOJIOBOTO M JUIS TIPUTO-
PACTHTENTHLHOM KICTKH: 0ecIosI0ro CrIoCO00B Pa3MHOKEHHMS TOBJICHUS
MIPUHAIIE)KHOCTD K 3Y- pacTeHui, enaTh BHIBOIBI HA OCHOBE BPEMEHHBIX
KapuoTaM, HaTNIHe Kie- CpaBHEHUS. MUKpOIIperna-
TOYHOHM CTEHKH, TUIACTUIH OOBSCHSTE POJTH PA3JIMNIHBIX pacTe- pa-ToB
KPYIIHBIX BaKyOJICH. HUii B )U3HH YETIOBEKA.
CrocoObI pa3MHOKEHHS [TpuBOIUTE IPUMEPHI HCTIOTB30BAHHUS
PaCTEHUIL: TTOJIOBOE M YEeJIOBEKOM Pa3HBIX CIIOCOO0B
6ecmonoe. OcobeHHOCTH Pa3MHOKEHUSI pACTEHUM B XO34HCTBEU B
TIOJIOBOTO Pa3MHOXKEHUS. MIpHUPOJIE
Tumet 6ecrionoro pas-
MHOKCHHS: BETCTATHB-
HOE, CTIOpaMH, JeJIeHAEM
KJIETKH HAJIBOE
o1
7 LlapcTBO TpHOOB. I'puOBL, BX CXOACTBO € JaTth xapakTepucTuKy 1 BriienaTs v xapakTepu3oBaTh Cylie- Hudposoii g
JlummaiHuku JPYTUMH SYKapHOTHYE- CYIECTBEHHBIX TPH- CTBEHHBIE TIPH3HAKH CTPOCHUS U MHKPOCKOI U S
CKUMH OpraHu3MaMyu — 3HAKOB CTPOCHUSA U IPOLIECCOB XKU3HECITEIbHOCTU TrOTOBBIC 2
=
xn
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Apodoaxenue
OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnoub3oBa-
Ne Tema Conep:xanue Ileaesan ycranosica Koa-so Yal0IHXCH HA YPOKe/BHEYPOUHOM HHe o00opy/o-
n/n P YpPOKa 4acoB n P P PyA
3aHATHHU BaHHE
pacTeHUAMH 1 )KUBOTHBI-MH | TIPOLIECCOB JKU3HEIE- rpHOOB ¥ JNHUIIAHAKOB HA KOHKPET- MHKpOIIperna-
— U OTJIMYKE OT HUX. ATENBHOCTH TPUOOB M HBIX IIpUMepax. patbl rpubos,
Crenuduueckue CBOACTBA | JTHUITAWHUKOB CpaBHHBaTh CTpOEHUE TPUOOB CO repOapHbIi
rpuboB. MHOTOOOpa3ue u CTPOEHHEM PACTEHHUH, KUBOTHBIX U MaTepual
3HAaYEHHE IPUOOB; JUIIAHUKOB, JENaTh BHIBOBL. rprOOB U JU-
TUIECHEBBIX, IIUIAIIOYHbIX, XapaxTtepu3oBaTh 3HAYCHHE ITPHOOB U HIaITHUKOB
napasutudeckux. JIn- JMIIAWHUKOB JUIsl TIPUPOJIBI U YEJIOBEKA.
HIaHHUKHN KaK ocoObIe OTMmeYaTh OMaCHOCTH SAOBUTHIX TPH-
CUMOUOTHYECKHUE Opra- 00B U HEOOXOJMMOCTh 3HAHUS MTPABHIT
HU3MBI; IX MHOT000Opasue u cbopa rpudoB B mprpoIe
3HAUEHHE
8 JKuBOTHBII opra- Oc00eHHOCTH KMBOTHBIX Brinenuts 1 0600- IUTH 1 Brinensats 1 06001maTh CyIecTBEHHEIE Bnaxuabie
HU3M U €T0 0CO0eH- OpraHU3MOB: IPUHAJ- CYILIECTBEHHBIE IPU3HAKH IPU3HAKKH CTPOSHUS ¥ IIPOLIEC-COB TpernapaThl
HOCTH JIEKHOCTb K 3yKapHOTaM, CTPOEHHUSI UIIPOLIECCOB JKU3HEIEATEIbHOCTH )KUBOTHbIX. ’KHUBOTHBIX
reTepoTpohHOCTS, XKU3HEJle- ATEIbHOCTH Hab6mronaTh 1 onuchiBaTh NOBEJCHHE Pa3IMYHBIX
CIIOCOOHOCTb K AKTUBHO- KUBOTHBIX JKUBOTHBIX. TUIIOB
My HEpEeBIKEHHUIO, 3a- Ha3biBath KOHKpPETHBIE TPHMEPHI
00Ta 0 MOTOMCTBE, 110~ Pa3TMYHBIX JTUKUX KABOTHBIX W HaHW-
CTpOMKa KUIHII (THE3, OoJree pacpOCTPaHEHHBIX TOMAIII-
HOp). Jlenenue KMUBOTHBIX HUX )KUBOTHBIX.
o croco0aM 100BIBaHHUS OOBACHATH POJb PA3MUIHBIX KUBOT-
MUK PACTUTENb- HBIX B XKU3HH YEJIOBEKA.
HOSIIHBIE, XUIIHbIE, Ta- XapakTepu3oBaTh CIIOCOOBI TMHUTaHUA,
pasuTHYeCKue, pacceneHus, MEPeXUBaHUS HeOIaro-
HaJANbIIUKH, BCESTHbIE HPUSTHBIX YCIOBUH W TIOCTPOWKH K-
JIMIL )KUBOTHBIMHU
5. 3aKoHOMepPHOCTH B3aHMOOTHOIIEHHIi OPraHu3MoB U cpeabl (15 v)
9 VYcoBus KU3HA Ha Cpensl xu3Hn opraHus3- | JlaTh XapakTepuUCTUKY 1 Bolaenars ¥ xapakTepu3oBaTh CyIe- Hudposas
3emie MOB Ha 3emiie: BOJHAs, | OCHOBHBIM CpeJaM CTBEHHBIE NIPU3HAKH CPEl KU3HH Ha nabopartopus

Ha3€MHO-BO3AYIIIHAA,

JKHU3HHU

3emite.

110 3KOJIOTHHA

BEuiooug
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[TpodonxeHue

OcHOBHBIC BU/IBI 1eATEJBLHOCTH 00Y- Hcnosb3oBa-
Ne HeneBast ycTaHOBKA Koa-Bo
Tema Conep:xanue YaI0IUXCH HA YPOKe/BHEYPOUHOM Hue 006opyno-
n/n YPOKa 4acoB
3aHATHHU BaHHE
MOYBEHHas, OpraHu3- HazpiBaTh xapakTepHble pU3HAKK (maT4uk MyT-
MEHHas. Y CIIOBUS KU3HU OpraHU3MOB — OOMTaTeNnel 3TUX Cpel] | HOCTH, BIak-
OpraHU3MOB B Pa3HBIX JKU3HHU. HocTH, pH, yr-
cpenax. DKOIOTHYecKre XapakTepu30BaTh YePThl IPHCTIOCO0- JIEKUCIIOTO Ta-
(akTopsl: abMoTHYE- CKHE, JIEHHOCTH OPTaHU3MOB K CpeJie uX 3au
OouoTHveckue u oOuTaHMs. KHCIIOpOa)
AHTPOIIOT€HHBIE PacriozHaBaTh 1 XapakTepu30BaTh
9KOJIOTHYECKHE (aKTOPBI CPEJIbI
10 | Dxonoruyeckue O6o01menne paHee u3y- BbIsBHTE OCHOBHBIE 1 Boizenats u xapakrepuzoBath npu- unHsl | [{udpoas
npoOIIeMbI B O10- yeHHoro Matepuana. OT- 9KOJIOTHYECKHIE 9KOJIOTHUYECKHX TpoodIieM B Grochepe. nmabopatopust

chepe. Oxpana
MIPHPOIBI

HOILICHUE YEeJIOBEKA K
NPHUPOJIE B UCTOPHH Ye-
noBedecTBa. [IpobnemMer
Ouocdephl: HCTOICHHE
MPHUPOJIHBIX PECYPCOB,
3arpsi3HEHUE, COKpaile-
HIE OHOJIOTUIECKOTO
pazHoobOpasus. Perrenve
SKOJOTUIECKHUX MPOOIIeM
onochepsl: parroHaIbHOE
WCTIONIB30BaHKE PECYPCOB,
OXpaHa IPUPOJIbL, BCe-
001I1ee YKOIOTHYECKOe
00pazoBaHHEe HaCEJICHHSI.

Jlabopamopnas paboma
Ne 6

«OrneHka KayecTBa
OKpYXKaloIel cpep»

npobeMbl Grocde-
pbl. [IpoBecTu olLieHKY
KadecTBa OKpyXKaro-
IEN cpenpbl.

[poruo3upoBars MOCIEACTBYS
HCTOIIECHHS IPUPOTHBIX PECYPCOB U
COKpaIIeHUst OMOJIOTHYECKOTO
pazHooOpas3us.

OO0cyXIaTh Ha KOHKPETHBIX TIPIMEPax
HKOJIOTHIECKHE TPOOIEMBI CBOETO
pernoHa u 6uochepsl B IETIOM.
AprymMeHTnpoBaTh HEOOXOAUMOCTh
3aIIUTHI OKPYKAIOLIEH Cpelbl,
COOJTFO/ICHS TIPABIJI OTHOIIEHUS K
KUBOM M HEXUBOU MPUPOJIE.

BbISBIATE ¥ OTIEHMBATH CTETICHD 32-
TPSA3HEHUS IOMELICHUM.

®ukcupoBaTh pe3ynbTaThl HAOMI0/Ie-
HHH U JIeaTh BHIBOJIBL.

Cobmronats mpaBuia paboTsl B KaOMHETE,
oOparenus ¢ 1abopaTOpHBIM
00opyToBaHUEM

IT0 DKOJIOTHH
(maTuywk BAX-
HOCTH, YIJIe-
KHCJIOTO Ta3a u
KHCIIOPO/a)

vi1d0d '5 VihOL
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Ilepedyens Tem yueOHO-HCCIeA0BATENBCKON H MPOEKTHOM 1esITe/IbHOCTHIIKOJIbHAKOB
Paznen «Pacrenusi u 3K0JI0rAA»

BiisHue «KUBOM» M «MEPTBOIM» BOABI HA POCT U PA3BUTHE PACTECHUIL

Ananranus pacTeHUH K BHICOKUM TEMIIEpaTypam.

buonorus. PazHoBuaHOCTH MOX000pa3HbIX.B

MHpE JIUIIATHUKOB

B3anmuoe BiusiHME pacTeHUN

Bzaumuble npucnocoOneHust pacTeHU 1 HACEKOMBbIX

BuioBoii cocTaB 1 0COOEHHOCTH PACPOCTPAHEHHUS BOTHBIX pacTeHHI o3epa. BumoBoit
COCTaB PaCTUTENBHOCTH paliOHa.

BunoBoii cocTaB TPaBsSHUCTBIX PACTEHUM, IPOU3PACTAOIINX OKOJIO POAHUKOB paiioHa. Bimsanne
JIyHBI Ha pOCT ¥ pa3BUTHE PACTCHUIN

BrusHue a30THBIX yn00peHuil Ha pocT U pa3BUTUE pacTeHuil. BnusHue

a30THBIX YJI00peHuil Ha (opMUpOBaHUE 3€T€HON Macchl. BiiusiHue

AQHTUOMOTHUKOB HA BCXOXKECTh M POCT PACTCHHUH.

BnustHue rugporens Ha CKOPOCTh NMPOPACTAHUS CEMSH PACTEHMH PA3HOTO BEr€TAMOHHOIO
epuoaa.

BiisHue 3amacHBIX MUTATENBHBIX BEHIECTB CEMANONENH HA POCT M Pa3BUTHE MPOpocTKa.BiusHue
nonoB Pb2+, Cu2+ u H+ Ha pocT 1 pa3BuTHE paCTEHHIA.

BrusiHie MarHuTHON BOJIBI HA JKM3HEIEATENBHOCTb PACTEHHUIL.

BnusiHrie MOu€BMHBI HA TPOPACTAHUE CEMSH U MOCIEAYIOIUI pOCT MPOPOCTKOB.BiusHue
MY3bIKH Ha POCT U pa3BUTHE PACTCHUN

BnusiHrie OCBEIIECHHOCTH Ha POCT U PA3BUTHE PACTEHHH.

BinusiHue nuTtatenbHBIX AJEMEHTOB Ha POCTOBBIE MPOLECCH pacTeHuid. BiusHue

MOYBBI HA POCT ¥ Pa3BUTUE PACTEHUH.

BrusiHue mposoimKUTeIbHOCTH OCBELICHUS Ha JBIDKEHHE JUCTheB kuciuibl (Oxalex
acetosella).

BrusiHue paznuuHbIx OMOCTUMYIISTOPOB HA BCX0XKECTh Ca/I0BbIX pacTeHuil. Biusnue
pa3IMYHBIX BUJIOB [I0YB HA PA3BUTHE PACTEHUI.

BnusHue cBera, Teria u BOJBI HAa POCT U Pa3BUTHE pacTeHuil.Biusuue

cepeOpsHOIi BOJIBI HA PACTEHUS

BrnusiHue c10B M My3bIKH Ha POCT U Pa3BUTHE PACTEHUM.

BnysiHue comHEYHOro cBeTa M KayecTBa IOYBBI HA POCT U Pa3BUTUE pacTeHU.BiusHue
COJIHEYHOTO CBETA Ha Tpoliecc (POTOCHHTE3a B PACTECHUSIX.

Brusnue TabayHoro ApiMa Ha POCT PAaCTEHHUIA.

Bonnebie pactenus ozepa

Bospmu o 3amury. Peakue pacrenus.

Bonme6nsie pybaxu 13 KpanuBbl — CKa3Ka WM peanbHOCTh ?J{ukopacTyiie

pacTeHus B HallleM IUTaHUU.

JlypmaH — pactenue-youiina?

3HaueHUe MUHEPAIBHOTO MUTAHUA IS PACTEHHUIL.

W3yuenue BUIOBOro MHOr0oOpa3us pacTEHHI MOETO MOCENKa.

W3yuenune BUIOBOrO pa3zHOOOpa3ys TPAaBIHUCTBIX JUKOPACTYLIMX PACTEHNH MPHIIKOIBHOTO
y4JacTKa.

W3ydenuie BIUsAHUS NUpaMu] Ha TIPOPAcTaHUE CEMSH, POCT U Pa3BUTHE pacTeHMil.M3yueHue
BIIMSIHUS CBETA HA PACTEHMUSL.
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sudAAHIA !'POCTA BUOJIOrUs

I/I3yquI/Ie JJIUTCJIBHOT'O BIIMAHUA 3JICKPOMATHUTHOI'O U3JTYUCHUSA BBICOKOBOJBTHOM JTU-HUN
ANIEKTPOTIEpEiad Ha KOCTPEIl 0€30CThIH U MBIPEH O3y IHit.

Paznen «YeaoBek u 3KoJg0THSIN

[TumeBapenne

[TumeBapuTenbHas CHCTEMa M COBPEMEHHOE TUTAHUE MIKOJHbHUKOB.

[IpoucxoxneHne yenoBeka

Cepae4Ho-cocyaucThIe 3a001eBaHUs

Ceptie v BIUSHUE HA HETO XUMHUUYECKUX MpenaparoB.Cepie

YesoBeKa

Cuamckue OM3HeIbI

Ckernert 4enoBeka

CogepieHCTBO YenoBeueckoit pykuCon

YesoBeKa

CpaBHuUTeNIbHAS XapaKTepPUCTHKA pabOThl cepilla yenoBeka W skuBOTHBIX MeTonoM ODKI.Crapenue
YeJIOBEKa M BO3MOYKHOCTh O€CCMEpTHS.

CTpoeHue U CBOICTBA KOCTEH.

CrpoeHne 1 QYHKINH KIETOK

Crpoenue cepaia

Ctpoenue ckenera yenoseka. KocruTaina

KpPAaCHBIX yIIEH.

dusuka cepana

XuMuueckye dJIeMEHThl B OpraHi3Me YeloBeKa.

[TpoGnembl cOBpeMEHHON IKOIOTHH. 3a00JeBaHs HEWH(EKIIMOHHONW MPUPOJIBI, CBS-3aHHBIC C
BIUSIHUEM (DAKTOPOB OKPYXKAIOIIEH Cpebl.

[TpoGnembl cOBpeMEHHOH YHIOKPUHOJIOTHH. 3a00JIEBaHUS SHIOKPUHHONU CUCTeMBI.CTPYKTYpa 1
pacnpoCTpaHEeHHOCTb, MPO(HUIIAKTHKA.

PanmonansHoe nutanue. Jluerorepanus.

CecTpuHCKOM JIETI0 B METULIMHE.

CoBpemeHHast uctopust MeAMIMHBL. MeauiHa Hamero peruoHa.Crnopt

BBICOKUX JOCTIKCHUI U €T0 BIUSHUE HA 370POBBE.

CropT u ero BIMsSHHUE HA 3[J0POBBE MOJIOJIEKHU

dopmupoBaHue 310poBbecOeperarolieii cpebl B cucteMe oopazoBanusi. GopmupoBaHue
CHCTEMBI 3HaHUH 0 30pOBOM 00pa3e H3HU y oHOKIacCHUKOB.IIIkona — ocTpoB
0€301acCHOCTH

[Iym u ero BIUsHKE HA OPTaHU3M YENOBEKa.

H3ydeHre MeIOHOCHBIX PaCTEHUI OKPECTHOCTEH ropoia.
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IlepeyeHb JOCTYNHBIX HCTOYHHKOB HH(poOpMaLUH

B paznene mpencraBiieH CIUCOK KHUT W CCBHUJIOK Ha CalThl, B KOTOPBIX 0oJiee MOJIPOOHO
OCBSIIIICHBI Pa3JIMYHbIE aCHEKThl PACCMATPUBAEMBIX BOMPOCOB. X MOXKHO pEKOMEHAOBATH Kak
YUYUTEITIO0, TaK ¥ 00y4aeMbIM, TPOSIBUBIIINX HHTEPEC K U3yIaeMOM TEME.

Boponuna I'.A., UBanosa T.B., Kanunosa I'.C. buonorus. [Inanupyemsie pesynbrarsl. Cu-crema
3amanuii. 5—9 kiaccel. [locobue mis yaureneit obmieooOpazosar. opranmzanwmii / [Tox pen. I'.C.
Kosanesoii, O.b. Jlorunosoii. — M.: IIpocsemmenue, 2017.

lNanontok 3.I'. buonorus. Ilnanupyemble pe3ynbTaThl: KapTa HpOXOXKAEHUs padouell mpo-
rpaMMbl. 5—6 kmaccel: yueb. mocodue s obmieodpaszosat. opranuzanuii / 3.I'. Tamontok. — M.:
[Tpoceemenue, 2017.

XKepeonosa E.JI.. EI'D. buonorus: teoperndeckue marepuanst.- CI16.: Tpuron, 2009. — 336 c.

Kanununa A.A. Tloypounsie pa3pabotku mo Ouosnoruu «bakrtepun. I'puObl. Pactenus», 6
kimacc. — M.: BAKO, 2005.

Kupunenko A.A., KonecuukoB C.U.. buonorus. 9-it kimacc. [loaroroBka k UTOrOBOM arrte-
cranuu- 2009: yaebHO — MeToanueckoe mocooue — Poctos v//1: Jlernon, 2009.- 176 c.

Jlatromua B.B.. buonorus. YKuotHeie. 7 xmacc: pabouas TeTpans st yuutens.- M.: Jpo- da,
2004.- 160 c.

Jlatromua B.B., Yowunnesa I A.. buonorus. XXusotHsle. 7 Kinacc: TeMaTH4ecKoe U MOypoU- HOE
anupoBanue K yueOuuky B.B Jlatiomuna u B.A. Illankuna «buonorus. XXuBotHble»: nmo-cobue s
yautens.- M.: [lpoga 2003.- 192 c.

Huxwumos A.W.. Kak o0y4ats 6uonorun: XXusotasie: 7 k.- M.: I'ymanurt. m3a. nentp BJIA-JIOC,
2004. — 200 c.

Huxwumos A.U., [lerpocosa P.A. u ap. buonorus B Tabnumax.- M.: «MJIEKCA», 1998. Hukuimos

A.N., TepemoB A.B. lunaktuyeckuii matepuan no 3ooioruu. — M.: PAYD «lu-

Tazenaby, 1996. — 174 c.

[Taceunuk B.B. buonorus. MeTtoanka WHIUBUIYaTbHO-TPYNIOBOM NEATEIBHOCTH. — M.:
[Tpoceemenue, 2016.

[Taceunuk B.B. buonorus. MaauBuyansHO-TrpynnoBas AeaTeNbHOCTh. [loypouHbie pa3pa-00TKH.
5—6 kmaccel: yue0. mocobme mas obOmeoOpasoBar. opranusaimii / B.B. Ilaceunnk. — M.:
[Tpoceemenue, 2017.

[Taceunuk B.B., Cymatoxun C.B., Kanunosa I'.C. Ypoku O6uonoruu. 7 kiacc: mocobue s
yuutesei oomeoopasosar. opranusanuii /; mog pea. B. B. ITaceunuka. — M.: TIpocsemenwue,2014.

[Taceynuk B.B., Cymatoxun C.B., Kanmunosa I'.C., I'anontok 3.I". Ypoku 6uonoruu. 5S—6 kimac-chi:
nocobue i yuuteneil obimreobpasoBat opranuzanuii / mox pea. B.B. Ilaceunuka. — M.:
[Tpoceemenue, 2014,

TepemoB A.B., PoxsioB B.C.. 3anumMarenpHast 300J10TUs: KHUTA JJI YYaIIUXCS, YUUTEIEH U
poautenei.- M.: ACT —IIPECC, 1999.- 258 c.: u.

®pocun B.H., Cusornazos B.W. I'otroBuMcs k eAMHOMY rocy1apCTBEHHOMY 3K3aMeHY: OHO-JTOTHs.
Xusotnsie. — M.: [lpoca, 2004 — 272 c.

Caiit @UIINU. OTkpeITHIH OaHK 3a7aHui U1 GOPMUPOBAHKS €CTECTBEHHO-HAYUYHOI IPaMOT-HOCTH
[Onexktponnbiii  pecypc]l: —  URL:  https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti (zata oopamtenus: 10.05.2021).

Caiir Enunas xomnexuust u(poBbIX 00pa30BaTENbHBIX PECYpCOB [DNEKTPOHHBIA pe- cypc|: —
URL.: http://school-collection.edu.ru/catalog (mara o6parienus: 10.05.2021).

Caiit denepanbHbIl LEHTP WH(DOPMAIMOHHO-00pPA30BATENBHBIX PECYpPCOB [DIEKTPOHHBIN
pecypc]: — URL: http://fcior.edu.ru/ (nata oopamenus: 10.05.2021).
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Buosioruns

[udpossie madoparopuu Releon [Dnexkrponnsiii pecype]: — URL: https://rl.ru/ (naTa
obpamienus: 10.05.2021).

Kpyrunsiii cron: [udpossie mabopatopuu B cOBpeMeHHOH ImKkoine [DnekTporHbIid pecype]: —URL:
https://www.youtube.com/watch?v=0Bj-tolw2N4 (nara oopamenus: 10.05.2021).

Hayynast snexrponnas 6ubnmorexa «KubepieHunkay [Dmexrponnsiid pecype]: — URL:
https://cyberleninka.ru/ (nara oopamienus: 10.05.2021).

OnekTpoHHas OubnmoTeka auccepramyii U aBropedeparoB [DmexTponHslid pecype]: —URL:
http://lwww.dissercat.com/ (nata oopamienus: 10.05.2021).

Hayunast snexkrponnas 6ubmroreka «Elibrary.ru» [Snexrponnsiii pecype]:— URL: https:/
elibrary.ru (nara oopamenus: 10.05.2021).

OO6pazoBarenpHbIil mopTan st noarotoBku k BIIP [Dnexrponnsiii pecypc]: — URL:
https://bio6-vpr.sdamgia.ru/ (nata oopamienus: 10.05.20
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