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OcHaieHue 001e00pa3oBaTesIbHBIX MIKOJI COBPEMEHHBIM aHAJIOTOBBIM M LU(POBBIM 000pYIOBaHHUEM SIBISIETCS MaTepHallbHOM Oa3oi peanusannu PenepalibHOr0 rocyaapcTBEHHOTO 00pa3oBaTeIbHOTO
CTaHAapTa. OTO OTKPHIBACT HOBBIC BOSMOKHOCTH B YPOUHOH M BHEYPOUHOI!, BHEKJIACCHON AEATEIBHOCTH U SABIAETCS HEOTHEMIIEMBIM yCIOBHEM ()OPMHUPOBAHHS BEICOKOTEXHOJIOTHIHON CPE/bl IIKOIBL, 0e3
KOTOPOH CIIO)KHO MPEICTaBUTh HE TOJBKO NMpoduiIbHOE OO0y4YeHHE, HO W COBPEMEHHBIM 00pa3oBaTEeNbHBIM Ipolecc B IeiaoM. PaszpacTaercs mosie B3aMMOJEHCTBHS YYEHHKAa M YYUTENSA, KOTOPOE
pacIpocTpaHseTcs 3a CTECHbI IIKOJIBI B PEabHBIN M BUPTYaJIbHBIH connyM. Vcronap3oBaHne ydeOHOTO 000pyIOBaHHS CTAHOBUTCSA CPEICTBOM 00ECHEUCHHUS ITOTO B3aMMOACHCTBHUS, TeM OoJice B YCIOBHAX
00y4deHHs MpeaMeTy Ha yriryOJaEHHOM ypOBHE, IIpeanoIaracMoM npoduim3anueii 00ydeHms.

B pamkax HanuoHampHOTO TpoekTa «OOpa3oBaHME» CTaJO BO3MOXKHBIM OCHAIIECHHE IIKOJI COBPEMEHHBIM oOopynoBaHueM IeHTpa «Touka poctay. BHeapenme 3Toro o0OpynOBaHHA IO3BONISET
Ka4eCTBEHHO M3MEHHTH Iporecc o0ydeHus 6uonoruu. [1osBisieTcss BO3MOXKHOCTD KOJIMYECTBEHHBIX HAOMIOACHUH M OMBITOB JUIA MONYyYCHHS TOCTOBEPHONH MH(POPMAIMH O OMOJOTHYECKHX MPOIECcax H
oObekTax. Ha OCHOBE MOJyYEHHBIX JKCIEPUMEHTAJIBHBIX JaHHBIX O0ydaeMbleé CMOTYT CaMOCTOSTENIBHO JEJaTh BBIBOJBL, 000OLIATh PE3YJIbTATHI, BBHIABIATH 3aKOHOMEPHOCTH, YTO HA HAll B3I,
CHOCOOCTBYET MOBBILIEHHIO MOTUBALIUH O0Y4EHHS IIKOJILHUKOB.

Bricokas c0KHOCTH PabOTHI C COBPEMEHHBIM LU(POBHIM, oOecreueHrne ero padoToCHOCOOHOCTH, HEAOCTATOYHOCTh METOJMYECKOr0 00ecrnedeHus — BCE ITO 3a4acTyl0 BCTYIAeT B NMPOTHBOPEUHE C
HEJIOCTaTOYHOCTHI0 MH()OPMALMOHHBIX 1 HHCTPYMEHTAJIBHBIX KOMIETEHIMI neaarora. Pa3penienne naHHOro KOH(QIMKTa BO3MOXHO B IPAKTUYECKOHN JIESTEILHOCTH, B BHIIIOJIHEHUH JAEMOHCTPAIIUOHHBIX U
71a00paTOpHBIX paboT, OpraHM3alMy J1adOpaTOPHOTO IKCIIEPUMEHTA, B OPraHU3alluK MPOSKTHOW M y4eOHO-HCCIIeI0BATENLCKOM JesSTeNbHOCTH oOyyaromuxcs. B mporecce skcrnepuMeHTanbsHOH paboThl
ydaiuecs: IpUoOPETaloT ONBIT MO3HAHUS PEabHOCTH, SIBIISIFOIMICS BAKHBIM 3TAarloM (OPMUPOBAaHKS Y HUX yOeKJAeHHH, KOTOPHIE, B CBOIO OYepe/lb, COCTABISIIOT OCHOBY HaAyYHOI'O MHPOBO33peHHs. B To
&Ke BpeMs OTpabaThIBACTCS METOIMKA MOCTAHOBKM JKCIIEpUMEHTa. MIMEHHO MO3TOMY MpeiaracMble B JaHHOM IOCOOMM YPOKH, JaOOpaTOpHBIE M NPAKTHYECKHE PAaOOThI CHAOXKEHBI METOIUYECKUM
KOMMEHTapueM, MaTpHLEH Uil COOCTBEHHOTO NMPO(ECCHOHANBHOTO MOUCKA, A aJanTaldi MaTepHaJIoB K yCIOBHSIM KOHKPETHOTO 00pa3oBaTEIbHOIO YUpEXICHUS. TeMaTHKa pacCMaTpUBacMBIX JKC-
MIEPIMEHTOB, KOJIMUECTBEHHBIX OTIBITOB, COOTBETCTBYET CTPYKTYpE MPUMEPHOIT 00pa3oBaTesibHOI POrpaMMBbI IO OnooTNy, coaepskannio dexepaabHOro rocy1apCTBEHHOTO 00pa30BaTENbLHOTO CTaHIapTa
(®I'OC) ocHOBHOTO 00IIETO 00PAa30BAHHUS.

[TocTaBisiemble B IIKOJBI COBPEMEHHBIE CpeZicTBa 00YUEHHs, B paMKax MpoeKTa neHTpa «Todka pocTa», comepkar Kak yxXe M3BECTHOE 000pyloBaHME, TaK U MPUHINIHAIEHO HOBOE. IIpekae Bcero, 3To
mudpoBsle mabopaTtopun ¢ HabopaMy NAaTYMKOB, ITO3BOJIIONIME NPOBOJUTH M3MEPEHHS (PU3NYECKHX, XUMHUYECKHX, (DPU3MOJIOTHUECKHX MapaMeTPOB OKPYXKAIOIIEH cpensl W OpraHm3MoB. B OoCHOBY
00pazoBaTebHOM POrpaMMBbI 3aJI0KEHO NMPUMeHeHHe 1M(POBLIX Jlaboparopuii. PaccMOTpeHHbIE B TOCOOMH OMBITHI IPOLLIH IIUPOKYIO anpoOanuio. MHOTOJIETHSIS TPaKTHKa MCIIOIb30BaHUs LU(PPOBBIX
ﬂa6opaTop1/1171 u MHKpOCKOHH‘ICCKOi/II TCXHUKW B HIKOJIC IMOKasajia, YTO COBPCMCHHBLIC TCXHUYCCKUE CPEACTBA 06yqu1/151 HOBOTI'O IIOKOJICHUSA ITO3BOJIAKOT Z[O6I/ITI:C§I BBICOKOI'O YPOBHSA YCBOCHHA 3HaHPII71,
(I)OpMI/IpOBaHI/IH MMPaKTUYCCKUX HABBIKOB 6I/IOHOFI/I‘-IGCKI/IX HCCJ’IC}IOBaHHﬁ, yCTOI‘/lI‘II/IBOFO POCTa NMO3HABATCIILHOTO MHTEPCCA MIKOJIBHUKOB U, KaK CJI€ACTBUC BHICOKOT'O YPOBHS yqeﬁHoﬁ MOTHUBAILIMH.
Hacrositee mocobue npu3BaHO MOMOYb II€JaroraM B peain3aliyd 00pa3oBaTelbHBIX MPOrpaMM OOIIEro M JOMOJHHUTENBHOrO 00pa3oBaHMWs, B pa3pelieHHH BO3HHKAIOUIMX TPyIHOCTEH npu pabore ¢
obopynoBanueM 1eHTpa «Touka pocTay.

Ienb u 3amaun

peanu3aiiyst OCHOBHBIX 00111€00pa30BaTEeIbHBIX MPOrPAMM IO YUSOHBIM MPEAMETaM eCTECTBEHHO-HAYYHON HAIIPABICHHOCTH, B TOM YHCJIC B PAMKaX BHEYPOUHOU JEATSILHOCTH 00YUaOIIIXCS;

pa3paboTka W peanu3alus pa3HOYPOBHEBBIX JOMOJHUTENBHBIX 00Ie00pa3oBaTeIbHBIX MPOrpPaMM €CTECTBEHHO-HAYYHOW HAMpaBIEHHOCTH, a TakKXK€ MHBIX NPOTpaMM, B TOM YHUCJE B
KaHUKYJISIPHBIN [IEPUOL;

BOBJICUCHHUE yUAIIUXCS U MEJArOTMUECKUX pAa0OOTHUKOB B IPOEKTHYIO IE€ATEIHHOCTD;

OpraHu3alysl BHEYUYCOHOM MeITEIbHOCTH B KaHUKYJSIPHBIA MEPHO], pa3paboTKa M peaau3alis COOTBETCTBYIOIIUX 00pa30BaTEIbHBIX MPOrPaMM, B TOM YHCIIE JJIs JIarepeid, OpraHu30BaHHbBIX
00pa30BaTENFHBIMU OPraHU3ANUSAMEI B KAHUKYIISIPHBIH [TEPUOT;

MOBBIIICHUE MPOPECCHOHATHHOTO MACTEPCTBA MTEAArOTMYECKUX pAOOTHUKOB IICHTPA, PEaTH3YIONIINX OCHOBHBIC U JIOTIOJHUTEIIBHEIC 00IIe00pa30BaTebHbIC IPOTPAMMEL.
Cosznanne nenTpa «Touka poctay mpernonaraet pa3BuTie 00pa3oBaTelbHON HHPPACTPYKTYPHI 00me00pa30BaTeIbHOM OpraHu3al[ui, B TOM YKCIIe OCHAIICHHE 00IIe00pa30BaTeIbHON OpraHH3aluu:

000pyIOBaHUEM, CPEICTBAMH OOYYCHUS i BOCIIUTAHUS JJIS U3yYCHHS (B TOM YHUCIIE 3KCTIEPUMEHTAIBHOTO) MPEIMETOB, KypCOB, JUCIUILTHH (MOJyJIeH) eCTECTBCHHO-HAYYHOW HAIIPABICHHOCTH
IPHU peau3alid OCHOBHBIX O0IE00pa3oBaTEIbHBIX MPOTPAaMM H JOMOJIHUTEIBHBIX 00MIe00pa30BaTENbHBIX HMPOTrpaMM, B TOM YHCIE ISl PACIIUPEHUS COJCPXKAHHA YYEOHBIX MpeaMeToB «Du3mKay,
«Xumusa», «buonorusy;,

000pyI0BaHUEM, CPECTBAMHU O0YUEHUS ¥ BOCITUTAHMS ISl pean3aliy MPOTrpaMM O TIOTHUTEILHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOW HAMIPABJICHHOCTEIH;

KOMITBIOTEPHBIM U MHBIM 000pYI0BaHUEM.

[TpoduabHBI KOMITJIEKT 000pyIOBaHUS MOXET ObITh BHIOpAH Il 001Ie00pa30BaTeNbHBIX OPTaHM3aINA, UMEIONINX HAa MOMEHT CO3/IaHus IeHTpa «Touka pocTa» HabOp CpeiACcTB OOydeHHs W BOCIIMTAHUS,



MOKPBIBAIOLINH CBOMMH (PYHKIIMOHAIBHBIMHA BO3MOXKHOCTSIMH 0a30BbIe MOTPEOHOCTH MPU U3YUYEHHN YUEOHBIX IpeaMeToB «Dusnkay, «Xumus» u «buonorus».

Ilepeuenp, MUHMMAIBHO HEOOXOAWMMBIC (YHKIMOHATIBbHBIE W TEXHHUYECKHE TPEOOBAHMS W MUHHMMAJIbHOE KOJMYECTBO OOOpPYNOBaHMS, PACXOIHBIX MAaTEpUAlOB, CPEACTB OOYUYCHWS] W BOCIHTAHUS IS
OCHAIIEHUS] IEHTPOB «ToYKa pocTay, ONMpPENeNsIOTCS PETHOHAIBHBIM KOOPAWHATOPOM C YYETOM NPHMEPHOTO NEpedHsi 000pyNOBaHMSA, PACXOIHBIX MAaTEpPHATIOB, CPEACTB OOYUECHHUS W BOCIHTAHMS IS
co3aHus W oOecredeHNs (YHKIMOHHPOBAHUS IEHTPOB 00pa30BaHHUs €CTECTBEHHO-HAYYHOW HampaBlIeHHOCTH «Todka pocTa» B 00mE0Opa3OBATENBHBIX OPraHU3ANUAX, PACIHONOKCHHBIX B CEIBCKOH
MECTHOCTH M MaJIbIX TOpOJax.

[Ipo¢meHBIl KOMIDIEKT 000pya0BaHUS obecrednBaeT 3P (PEeKTUBHOE TOCTIKEHHE 00pa30BaTeIbHBIX PE3YIbTAaTOB OOYYAOIIMMICS IO IPOTrpaMMaM €CTECTBEHHO-HAyYHOH HAIPaBICHHOCTH, BOZMOKHOCTh
yriTyOnEHHOTO M3YYCHHUS OTACIBHBIX TPEAMETOB, B TOM YHCIIE AT (POPMUPOBAHKS N300PETATENBLCKOT0, KPEATUBHOTO, KPUTHIECKOTO MBIIITICHUS, Pa3BUTHS (yHKIMOHANBHON TPaMOTHOCTH Y 00yJaroIuxcs,
B TOM YHCJIE €CTECTBEHHO-HAYYHOI U MaTeMaTHYECKOM.

DKCHEepUMEHT SBJISIETCSI HICTOYHUKOM 3HaHWI M KPUTEPUEM MX UCTHHHOCTH B Hayke. KoHIIETIMsS cOBpeMEHHOro 00pa3oBaHus II0Ipa3yMEeBaeT, YTO B yUeOHOM IKCIIEPUMEHTE BEAYILYIO POJIb JOJDKEH 3aHSTh
CaMOCTOSTENLHBIH UCCIIEI0BATENbCKUI YUCHUUECKHH SKCIICPUMEHT.

CoBpeMeHHbIE DKCIIEPUMEHTAJIbHBIC MCCIICOBAHUS MO OWOJIOTHUH YK€ TPYIHO NPEACTaBUTH 0€3 HCIIOJIb30BaHMS HE TOJIHKO aHAJIOTOBBIX, HO M IHU(POBBIX U3MEPHUTEIBHBIX MpuOOpoB. B denepansHom
rocyapcTBeHHOM oOpazoBatenbHOoM ctanpapre (PI'OC) mpommcaHo, YTO OAHUM M3 YHHMBEPCAJIBHBIX y4EOHBIX ACHCTBHUI, NMPUOOpETaeMbIX y4allUMHUCS JOJDKHO CTaTh YMEHHE «IIPOBEICHHS OIBITOB,
MPOCTBIX OKCIICPUMECHTAJIbHBIX I/ICCHGI[OBaHI/Iﬁ, MPpAMBIX 1 KOCBECHHBIX I/ISMepeHI/Iﬁ C UCITIOJIb30BAHHUECM aHAJIOT'OBBIX U IlI/Iq)pOBI)IX U3MEPUTCIIbHBIX HpI/I60pOB».

Y4eOHBIH 3KCIIEPUMEHT 110 OHOJIOTHH, IPOBOJMUMBIH Ha TPaJIUIMOHHOM 000pyI0BaHHUH, 0€3 MpUMEHEHUS U(POBBIX Ta00PATOPHil, HE MOXKET ITO3BOJIUTH B ITOJHOI MEpe PEelINTh BCE 337a4l B COBPEMEHHOM
IIKOJIE. DTO CBSI3aHO C PSIIOM TIPHUMH:

TPAIHUIIMOHHOE IIKOJIFHOE 000PYIOBAHHUE U3-3a OTPAHUICHHUS TEXHHIECKUX BO3MOKHOCTEH HE ITO3BOJIAET MPOBOANTH MHOTHE KOJIMUECTBEHHBIE HCCIICI0OBAHNS;

JUINTETBHOCTD MIPOBEICHUS OMOJIIOTHYECKNX UCCIIEIOBAaHNI HE BCETAa

COTJIACYETCs C JUITEIHHOCTBIO YIeOHBIX 3aHATHI;

BO3MO)KHOCTb IIPOBEACHHSI MHOTHX HCCIICAOBAHNH OTpaHUINBACTCS TPEOOBAHMSIMH TEXHUKH O€30TTaCHOCTH H JIp.

Ludposas 1adopaTopus MOTHOCTHIO MEHSIET METOAUKY U COJep)KaHHEe IKCIEPHUMEHTAILHON JISSATENBHOCTH M PEIIaeT BhIIIENepeyrciIeHHbIe npooyieMbl. [IIMpoKuii CIeKTp AaTYUKOB MO3BOJISIOT YYaIIUMCS
3HAKOMUTHCA C mapaMeTpaMu 6I/IOJ'IOFI/I‘-IeCKOFO OKCIICPUMEHTA HE TOJIbKO Ha KaYCCTBCHHOM, HO U Ha KOJIMYCCTBEHHOM YPOBHC. HI/I(prBaSI na60paTop1/151 IO3BOJISICT BECTU [[HHTCHBHLIﬁ OKCIICPUMEHT JaXKE B
OTCYTCTBUH IKCIIEPUMEHTATOPA, a YACTOTA X M3MEPEHUI HEMO/[BIACTHA YEJIOBEUECKOMY BOCIIPHATHIO.

B mporecce popMHupOBaHUS SKCIIEPUMEHTAIBHBIX YMEHHH yUEeHHK 00ydaeTcs MpeACcTaBIsATh HHPOpMANHIo 00 HCCISIOBAHNH B YETHIPEX BUIAX:

B Bep6aJ'H)HOM: OIMUCBIBATH OKCIICPUMEHT, CO3JaBaTh CJIOBECHYIO MOJICIIb OKCIICPUMEHTA, (bPIKCPIpOBaTB BHHUMAaHUC Ha U3MEPACMBIX BEJIMYMHAX, TCPMUHOJIOTUH,

B TaOJIMYHOM: 3aTIOTHATH TaOJIUIIBI JaHHBIX, JIEXKAIUX B OCHOBE IIOCTPOCHHUS Ipa(UKOB (MIPH ITOM Y YUAIIHXCS BOSHUKAET MEPBUYHOE MPEACTaBICHHE O MacIITabaxX BEJIUIHH);

B rpadMuecKoM: CTPOHUThH rpaduKu MO TAOIMYHBIM JIAHHBIM, YTO JAET BO3MOXKHOCTH IEPEXOJa K BBIABIKEHHIO THIIOTE3 O XapaKTepe 3aBHCUMOCTH MEXTy BEIHMYMHAMH (IIPU 3TOM YYHTEIb
MOKa3bIBaeT MPEUMYILECTBO B BU3yalIN3allMi 3aBUCUMOCTEH MEX[y BEJMYMHAMH, HAIJJHOCTh ¥ MHOTOMEPHOCTD); B BHJE MaTeMaTHYeCKHX YPaBHEHHWIl: JaBaTh MaTeMaTHUECKOE OIMCAHUE B3aHMOCBSI3U
BEJINYMH, MaTeMaTHYecKoe 0000IIeHHE.

(opMupoOBaHUE UCCIEAOBATEIECKUX YMEHUH ydalIuxcs, KOTOPbIE BRIPAXKAIOTCS B CIETYIONINX JEHCTBHAX:

oTpeJieTieHue poOIeMbl;

MIOCTaHOBKA MCCIIEI0BATEIILCKON 3a1auH;

IUITAaHUPOBAHUE PECUICHUA 3aJa4u,

IIOCTPOCHUE MOJIENEH;

BBIJIBM)KCHUE THUIIOTES;

OKCIICPUMEHTAJIbHAA IMIPOBEPKaA TUIIOTE3,

aHaJIN3 TaHHBIX OKCIICPUMEHTOB UJIU Ha6HIOﬂeHHﬁ;

(hopMyIHpOBaHUE BEIBOJOB.

[Mocnennue rospl y yqammxcst HaOM0AaeTCsl HU3Kask MOTHBALNS M3YUEHHS €CTECTBEHHO-HAYYHBIX JUCIHUIUIMH U KaK CJIeJCTBUE NaJICHHEe KayecTBa 00pa30BaHMUs.
ITocTaBisiemble B IIKOJBI COBPEMEHHbIE CpeJICTBAa 0OydeHHMs, B paMKax Ipoekra «Touka pocTa», colepXkaT Kak yXe XOpOLIO W3BEeCTHOe 00OpyIOoBaHME, TaK M NPUHLIMIHMAIGHO HOBOE. DTO LU(POBEIE
71ab0paTOpHUU U AATYNKOBBIE CHCTEMBL. B 0CHOBOOpa3oBaTebHON IIPOrpaMMBbl 3aJI05KEHO TPUMEHeHHe IU(POBBIX TabopaTopuil. TemaTnka npeioxKeHHBIX S9KCIIEPUMEHTOB, KOJIMYECTBEHHBIX



OTBITOB, COOTBETCTBYET CTPYKTYpE HMPUMEPHOU 0Opa30BaTENBHOW MPOTPaMMEI MO OuoJorHH, coxepxkanuio denepalbHOrO TOCyAapcTBEHHOro oOpa3oBarenbHoro cranaapra (PI'OC) ocHoBHOTrO 00mIIErO
obOpazoBaHusl.

PaccMoTpeHHbIe B TIOCOOMH OTIBITHI MPOIILIH IIUPOKYIO arpodariuio. MHOToeTHsS TPaKTHKA UCIIOJIb30BaHUsI XUMHUYECKHUX pruOopoB, 11J1 B mikose nokasana, 4T0 COBPEMEHHbIE TEXHUYECKHE CPEICTBA
00y4eHHsI HOBOTO TIOKOJICHUSI [TO3BOJISIOT JOOUTHCS BHICOKOT'O YPOBHSI YCBOCHUsI y4eOHOTO MaTepHalia, yCTOHYMBOTO POCTA MO3HABATEILHOIO HHTEPECa IKOJILHUKOB, T.€. MPEOI0JIETh T€ MPOOIEMBI, O
KOTOPBIX TaK MHOTO TOBOPSIT, KOT/[a PE4b 3aXOUT O COBPEMEHHOM IIIKOJIHHOM OHOJIOTHYECKOM 00pa30BaHUH.

JlaHHOE METOMYECKOE TTOCOOUE aPECOBAHO YUUTEISIM OHOJIOTUH , KOTOPBIC PEai3yIOT 00pa30oBaTeIbHEIC IPOrPAMMBI C HCIIOJIB30BaHUEM 000pynoBanus «Touka pocTay.
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JIaHHBIX, ¥ HA0OP JAaTYNKOB, PETUCTPUPYIOIINX 3HAYCHUS PA3JIMUHBIX (PH3HUECKUX BEIUUUH.

IIporpammuoe o6ecneyenue ReleonLite(ITO Releon)— mnporpammHoe obecriedyeHue, MOCTAaBIIEMOEe B COCTaBe LU(POBOM adoparopuu, obecrevnBaroniee padOTy NaTYHKOB, COXpaHEHHE U
MIEpBUYHYIO 00PaOOTKY IMOJIyYEHHBIX JaHHBIX.

MyasTHaaTYMK— (POBOH TaTYKK, TO3BOJIIFOLINH BECTH OJTHOBPEMEHHO YUET HECKOJIBKUX TOKa3aTelnel OKpysKaromer cpeibl 1 (PU3N0IOTHUECKHX MTOKa3aTeJIed OpraHiu3Ma YesIoBeKa.
MonoaaTYnk— nuppPOBO AATIUK, TO3BOJISIOIINI BECTH OHOBPEMEHHO YUYET TOJIBKO OTHOTO IOKa3aTellsl OKpY>Karolel cpeibl Wik (PU3N0JIOTHYECKOTO MTOKa3aTelsi OpraHu3Ma 4enoBeKa.
Perucrparop AaHHBIX — 3JEKTPOHHOE YCTPOUCTBO (MHTEpAKTUBHASL JOCKA, IEPCOHANBHBINA KOMITbIOTEP, HOYTOYK, IUIAHIIET, MOOHJIBbHBIH TenedoH, moaaepxupatoiue padory I10 Releon.
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JlorupoBaHHe— pexkuM paboThl U(POBOI TabopaTopuu, IpU KOTOPOM JATYUK padboTaeT 0e3 perucTparopa JaHHBIX, C BO3MOKHOCTBIO MOCIEAYIOIICH 3arpy3Ku pe3yIbTaTOB U3MEPCHUIN B TAMSTh
perucTparopa JaHHbBIX.

CBsi3Kka JaTYMKOB — PEXUM PaOOTHI IUPPOBOI TabOpaTOpuH, MPH KOTOPOM Ha dKpaHe perucTparopa NaHHBIX Tpadudecku oToOpaxkaercs paboTa OJHOBPEMEHHO ABYX W 0OJee IMOIAKIFOYCHHBIX
IUPPOBBIX TATYUKOB.

JlaHHBIE pa3nensl BHIOpaHBI ¢ y4ETOM Hambosiee MIMPOKMX BO3MOXKHOCTEH MO TMPHMEHEHHIO 00OpymoBaHMS LEeHTpa «Todka pocray Kak Uil MPOBEAEHUS JabOpaTOpHBIX padoT, Tak W AJA
JIEMOHCTPAIMOHHOTO 3KCIIepuMenTa. Kpome Toro, epedncieHHble pas3aessl 001aqaoT Han00IbIINM TOTEHINAIOM JUT OPTaHU3aIMN IIPOSKTHON M NCCIIE0BATEIbCKO ACATEIHHOCTH 00y IatOMXCs.
Bronorndeckoe HabIIOICHNE W SKCIIEPUMEHT MPOBOAATCS B opMe 1a00paATOPHBIX U IEMOHCTpannii. JleMOHCTPaOHHBIH 3KCIEPUMEHT MPOBOAUTCS B CICAYIOINX CIydasX:

-MMEIOIIEECS B HATMYUH KOJIMYECTBO MPHOOPOB U IM(POBBIX AATIUKOB HE TO3BOJISIET OPTAHU30BAaTh HHANBUAYAIbHYIO, IIAPHYIO HIIH IPYIIIOBYIO JIAOOPATOPHYIO padoTy;

-3KCHEPHMEHT UMEET HEOOIBIIYIO MPOAODKUTEIBHOCTD 1 CIIOXKHOCTh U BXOJHT B CTPYKTYPY ypOKa.

YMK: YVuebnnk Connn H.U. [TnemakoB A.A. BBeaenue B 6uonoruto. Jpoca 2018.
Meronnyeckue pekomenaaunu. Connn H.H.
Jns n3ydenns npeaMera «bronorus» Ha 3Tarie OCHOBHOTO 00111ero o0pasoBaHus B 9 Kiacce oTBOAUTCS 68 4acoB.

JlanHas oOpasoBarenbHas IporpaMma 00ecreYrBaceT CO3HATENbHOE YCBOCHHE yYallUMHUCS BaXKHEHIINX OMOJOTMYECKUX MOHSITHH, 3aKOHOB U TEOPUid, (OPMUPYET MPEACTABICHUE O PO OHOJIOTHU B
MIO3HAaHMU KUBOTO MHpa U B XKHU3HNU denoBeka. OCHOBHOE BHIMAaHHE YACIACTCS CYIIHOCTH OMOIOTHYECKHX SIBICHHUM, IIPOIIECCOB M METOIaM MX M3 y4YCHUSI.

OcHOBHOE cofiep’kaHHe Kypca Omonoruu 9 Kiacca IMOCBAIIEHO OCHOBaM oO0mieil 6mosornn. OHO HampaBieHO Ha 0000IeHne OOMMPHBIX (PAaKTHUECKHUX 3HAHWN M CHEIHAbHBIX NMPAKTUYECKUX YMEHHH,
c(hOpMUPOBAHHBIX B IMIPEABIIYIINX KIACCaX, TECHO CBSI3aHO C Pa3BUTHEM OMOJIOTHYECKON HAYKH B IIEJIOM U XapaKTEPH3yeT COBPEMEHHBIH yPOBEHD €€ Pa3BUTHS.

OpHUM W3 OCHOBHBIX NPUHIHUIIOB ITOCTPOCHUS MPOTPAMMBI SBJISCTCS MPHHLMI JAOCTYIHOCTH. JKCHEPHMEHTAIbHBIC JaHHBIC, MOJIYYECHHbIC yYaIlMMHUCS IIPHU BBINOJIHEHHH KOJIWYECTBEHHBIX OIIBITOB,
TIO3BOJITIOT YYaIlMCSl CAMOCTOSITEIbHO JIETIaTh BBIBOJBI, BBIABIIITHE 3aKOHOMEPHOCTH. I10AXOmbl, 3a0KEHHBIE B COZAEpXKAHHE MPOrpaMMbl Kypca, CO3Jal0T HEOOXOIUMBIE YCIOBHS Ui CHCTEMHOTO
YCBOGHHS YYaIlUMHCSI OCHOB HAyKH, JUIsl 00ECIeYEeHHUs Pa3BUBAIOLIETO M BOCIHUTHIBAIOIIETO BO3/EHCTBUS 00yUYEeHHUs HA JIMYHOCTh y4darerocs. @opmupyeMblie 3HaHUS JTOIDKHBI CTaTh OCHOBOM CHCTEMBI
yOexIeHHUH MIKOIBHUKA, SIIPOM €T0 HAyYHOTO MHUPOBO33PEHHUS.

Onucanue MaTepuaJbLHO-TEXHUYECKOI 0a3bl HeHTPa «Touka pocTay, HCNO0JIb3YeMOro IJIsl peaau3aluu 00pa3oBaTe/IbHbIX NPOrpaMM B paMKax NpenogaBaHus OUOJOTUM M IKOJOTUM
MatepuanbHo-TexHHYecKas 0a3a neHTpa «Touka pocTa» BKIIOYAET B ceOs nu(poBble 1abopaTopur, HAOOPH! KIACCHUECKOro 000PYyIOBAHUS Ul IPOBEICHUS OHOIOINYECKOro NIPaKTHKyMa, B TOM YHUCTIe
CHCIIOJIb30BAHMEM MUKPOCKOIIOB. YUYHUTHIBAsI IPAKTHUECKUH OIBIT MPUMEHEHHUS JAHHOTO 000pyI0BaHMS Ha ypOKaxX OMOJOTMU U B MPOEKTHO-UCCIIEAOBATEIBCKON NESTEIHHOCTH, CACTIaH OCHOBHOW aKIIEHT
Ha OMHCcaHuU NUGPOBBIX JTaOOpaTOPUi U UX BO3MOXKHOCTAX. [Ipu aToM mudpoBsie maboparopun B KOMIUIEKTaMu «buosorusy, «9koaoTusy, GU3NO0JIOTHS» COJEPKAT KaK UHAUBUAYAIbHbIE NaTIUKH, TaK
n noBTopstomuecs (tadu. 1). HaspaHusa mociaeqHnx B MpUBEAEHHON TaOMUIE BBIAEICHB KypcuBoM. Hannane mogo0HbIX MOBTOPSIIONIMXCS JaTYMKOB PACIIMPSIET BO3MOXKHOCTH I1€/1arora o OpraHu3aIiu
71a00paTOPHOTO MPaKTUKyMa. J{aTanKy HUQPOBHIX JTa00PaTOPHil 10 OMOJIOTHH, SKOJIOTUH U (PU3NOTIOTUI

Oco0eHHOCTH cO/lep:KaHHsl CTPYKTYPHBIX KOMIIOHEHTOB padoyeid MporpaMMbl Mo 0HOJIOTMH B 5—9 Kjaccax ¢ HCMOJIb30BaHHEM 000py10oBaHus neHTpa«Touka pocTay

[Tmanupyemsle pe3yasTaTel 00ydeHns no Kypcy «buomorus. 5—9 kmace».

HpeﬂMeTHLIe PE3YIbTATHI:



1) ¢dopmupoBaHUe IEHHOCTHOTO OTHOIICHHS K )KUBOM MPHUPOJIE, K COOCTBEHHOMY OpPraHU3MYy; MOHUMAaHKE POJIH OHOJIOrHH B (POPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOM KApTHHBI MHPAa;

2) yMeHHE NPUMEHATH CHCTEMY OHOJIOTHYECKHMX 3HAHMU: PACKpBIBATH CYIIHOCTH JKMBOTO, HA3bIBATH OTIHYHUS JKMBOTO OT HEKHBOI'O, HEPEUYHMCIIATH OCHOBHBIE 3aKOHOMEPHOCTH OpraHW3allHy,
(HhYHKIIMOHUPOBAHUS 00BEKTOB, SBJICHUH, MPOIECCOB JKUBOMW MPUPOIBI, SBOJIOIMOHHOIO PA3BUTHSA OPTaHMYCCKOrO MHPaA B €0 €AMHCTBE C HE)KUBOW MPHUPOIOi; c(hOPMHUPOBAHHOCTD IPEACTABICHUI O
COBPEMEHHOU TEOPHHU 3BOJOIIMU U OCHOBHBIX CBHCTEIILCTBAX DBOOIIH;

3) BiameHHE OCHOBAMH IOHSTHIHOTO anmapara W HAydHOTO SI3bIKA OWOJIOTHH: HCIIONB30BaHWE HM3YUEHHBIX TEPMHUHOB, TMOHSATHH, TCOPHiA, 3aKOHOB W 3aKOHOMEPHOCTEH Ui OOBSICHCHHUS
HaOJIOTaeMBIX OMOIOTHIECKUX OOBEKTOB, SIBICHUH U IPOIIECCOB;

4) mOHWMaHWEe CIOCOOO0B MOMYUCHUS OMOJIOTHUESCKUX 3HAHMI; HAIMYHME OTBITA UCIIONB30BAHHMS METOIOB OHOJOTHH C IETbI0 M3YUESHHUs KUBBIX 0OBEKTOB, OHOJOTHUCCKUX SIBJICHHUIM M TIPOIIECCOB:
HaOJIFO/ICHUE, OTIMCAHKE, TPOBEJCHUE HECTIOKHBIX OMOJIOTUUECKUX OMBITOB M SKCIICPUMEHTOB, B TOM YHCIIC C UCTIOJIh30BAHUEM aHAJIOTOBBIX U U (PPOBBIX MPUOOPOB U HHCTPYMEHTOB;

5) yMeHHe XapaKTepH30BaTh OCHOBHBIE TPYIIbI OPraHU3MOB B CHCTEME OPTraHMYeCKOro mupa (B TOM 4YHCIIE BHPYCHI, OAKTEPUH, PACTCHHUS, I'PUOBI, XMBOTHBIE): CTPOCHUE, MPOIECCHI
KU3HEIIEATCILHOCTH, UX TPOUCXOXKICHUE, 3HAUCHUE B IPUPOJIC U )KU3HU YCIIOBCKA;

6) yMmeHHe OOBICHITH IOJIOKEHHUE YEIOBEKA B CHCTEME OPraHHYECKOr0 MHpAa, €ro MPOUCXOXKIEHHE, CXOJACTBA U OTJIMYHMS YEIOBEKA OT JKHBOTHBIX, XapaKTEPHU30BaTh CTPOECHHE W MPOIECCHI
JKU3HEIEATCILHOCTH OPraHu3Ma YeIOBeKa, ero MPUCIIOCOOICHHOCTD K Pa3IMYHBIM SKOJIOTUICCKUM (haKTOpaM;

7) yMeHI/Ie OIIMCBhIBATH KJICTKHU, TKAHH, OpFaHI)I, CUCTCMBbI OpFaHOB nu xapaKTemeBaTL BaX(HeﬁmHe 6I/IOHOFI/I‘IGCKI/IC npoueccm B opraHmMax paCTeHI/Iﬁ, JKUBOTHBIX U YCJIOBCKA,

8) chopMHPOBaHHOCTH MPEACTABICHHUI O B3aMMOCBS3M HACIEIOBAHHS MOTOMCTBOM IMPH3HAKOB OT POMUTENHCKUX (OpM C OpraHm3almeil KIeTKH, HaJudheM B HEe XpOMOCOM Kak HOCUTEJeh
HacJIeICTBEHHOW HH(POPMAIHH, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJIEIOBAHHS PU3HAKOB,;

9) cdopMHPOBaHHOCTB NPEACTABICHHI 00 OCHOBHBIX (DaKTOPax OKPYKAFOLIEH CPeIbl, UX POJIU B )KU3HEACATEIILHOCTH M DBOJIFOLIUH OPIraHM3MOB; IPEACTABICHUE 00 aHTPOIIOIeHHOM (akTope;

10) chopMHUPOBAHHOCTE MPEACTABICHUIT 00 YIKOCHCTEMAX U 3HAYCHHH OHOPa3HOOOPA3Hs; O MI0OATEHBIX SKOJIOTHYESCKUX MPOoOeMax, CTOSIINX Mepe]] YeJIOBEYeCTBOM U CIoco0ax UX MpeoJoNICHUS

11) ymeHme pemarth ydeOHbIe 33a4d OHOJIOTHYECKOTO COACPIKAHMSA, B TOM YHCIIC BBIABIATH NMPUYMHHO-CICICTBCHHBIC CBS3H, IPOBOAUTH Pacy&Thl, eJaTh BBHIBOJIBI Ha OCHOBAHHHU IOJYYCHHBIX
pEe3yJIbTaTOB;

12) ymeHwue co3naBaTh ¥ IPUMEHATH CIOBECHBIE M IpadHUSCKIe MOJEIH Ul OOBICHEHHS CTPOCHHUS KHUBBIX CHCTEM, SIBJICHHH H IIPOLIECCOB )XUBOH ITPUPO/IBI;

13) moHMMaHHE BKJIaJa POCCHACKUX U 3apYOSIKHBIX YIEHBIX B PA3BUTHE OUOTIOTHICCKHX HAYK;

14) Bnagenue HaBBIKAMU paboOTHI ¢ MH(OPMAITHEil OHOIOTHYECKOTO COMCPIKAHNS, MPEACTABICHHONW B pasHoi (opme (B BHIE TEKCTa, TAOIUYHBIX JIaHHBIX, CXeM, IpadUKOB, JHarpamMM, MOJETICH,
M300paKeHNH ), KPUTHYECKOTO aHaIN3a MH(POPMAIIMU U OLIEHKH €€ JI0CTOBEPHOCTH;

15) yMmeHHe MIaHUPOBATh TOJ PYKOBOJCTBOM HACTABHHWKA WM MPOBOAUTH YueOHOE HCCICIOBAHHWEC WM MPOCKTHYIO paboTy B 007acTH OGHOJIOTHH; C yI€TOM HAMEUYEHHOW Ieid (HOpMYIHpOBATH
npo0JieMy, THIIOTE3Y, CTABUTH 3aJa4H, BHIOUPATh a/IeKBaTHbIE METO/IbI JUISl UX PEUICHUs], ()OPMYIUPOBATH BBIBOJIBL; ITYOJIMYHO MPEACTABISTD TOJyYSHHBIE PE3YIIbTAThI;

16) ymeHHe HHTETPUPOBATh OHOIIOTHIECKHE 3HAHUS CO 3HAHUSAMHU JIPYTHX yIEOHBIX TPEIMETOB;

17) chopMHUPOBAHHOCTE OCHOB 3KOJIOTMYECKOH I'PaMOTHOCTH: OCO3HAHME HEOOXOAMMOCTH NEHCTBHH MO COXpaHEHHIO OHOpa3HOOOpashsi M OXpaHe MPUPOIHBIX DKOCHCTEM, COXPAHEHHIO U
YKPETUICHUIO 3/I0POBbS YEJIOBEKA; YMEHHE BBIOMPATH LIEJICBbIC YCTAHOBKH B CBOMX JICHCTBHAX U ITOCTYIIKAX 10 OTHOLIEHHUIO K XHWBOW IPUPO/IE, CBOEMY 30POBBIO M 3/I0POBBIO OKPYKAIOIINX;

18) ymeHHe HCIOJIB30BaTh NPHOOPETCHHBIC 3HAHMSA W HABBIKHM Ul 370POBOr0 00pa3a >KH3HHM, COANTAaHCUPOBAHHOTO NMUTAaHHMSA W (U3MYECKOH aKTUBHOCTH; HENPUSITHE BPEIHBIX NPHBBIYCK H
3aBUCHMOCTEW; YMEHHUE MTPOTUBOJICHCTBOBATH JDKEHAYIYHBIM MAHUITYJISALUSIM B 00JIaCTH 370POBbS;

19) oBnameHne nprEeMaMu OKA3aHHs [IEPBOI IOMOIIN YETOBEKY, BRIPAIIMBAHNS KYJIBTYPHBIX PACTCHHH U yX0/1a 33 TOMAIIHUMH XHBOTHBIMH

DopMbI KOHTPOJISL

KonTpoms pe3ynpTaToB 00yueHHs B COOTBETCTBUH C TaHHON 00pa3oBaTeIbHOM MPOrpaMMoii MpoBOAUTCS B (hOpMe MMCHMEHHBIX M AKCIIEPUMEHTAIBHBIX Pa0doT, MPeNoIaracTcs IpoBeIeHUE
IIPOMEXYTOUHOM U HTOTOBOM aTTECTALIUU.



IIpomexyTouHast aTTecTanus
JIyist ocyIecTBICHHS IPOMEKYTOUYHOW aTTECTALUU HCIIOIB3YOTCS KOHTPOJIBHO-OIICHOYHBIC MaTePHaIbl, 0TOOP COACPIKaHUS KOTOPHIX OPUCHTUPOBAH HA MPOBEPKY YCBOCHHS CUCTEMBI 3HAHUIA U

yMeHI/Iﬁ — WHBApPUAHTHOTIO s1/ipa COACPIKAHUA ZleﬁCTByIOHIPIX 06pa30BaTeJ’ILHOﬁ MMporpaMMel 11O OHOJIOrHH JIIsL O6HICO6paSOBaT€J'ILHLIX OpFaHHSaHHﬁ. 3aHaHI/I${ HpOMe)KyTO‘lHOﬁ aTTeCTalluy BKJIIOYAKOT
MaTepurajl OCHOBHBIX pa3/I€jiOB Kypca ouooru

COAEPKAHHUE KYPCA (70 uacos, 2 uaca 6 Heoenro)

Beenenue 3 yaca Mecto Kypca «O0mast 6MOIOTHA» B CHCTEME €CTECTBEHHOHAYYHBIX AWUCIMIUINH, a TaKKe B OMOJOTMYecKHX Haykax. Llenw u 3amadum Kypca. 3HaUeHHE MpenMeTa Uil IIOHUMAaHUs
€IMHCTBA BCETO )KMBOTO W B3aWMO3aBHCHMOCTH BcexX dacTeit Onochepsr 3emin.

PA3JIEJI 1 CTpyKkTypHasi opranu3anus ;KMBbIX opranuzmMoB 11 gacos

Tema 1.1 Xumuueckasi OpraHu3anus KJIeTKH

DJIeMEeHTHBII COCTaB KJIETKU. PacipocTpaHeHHOCTh 3JIEMEHTOB, UX BKJIaJ B 00pa3oBaHKe )KUBOW MaTepUU 1 00BEKTOB HEXKHMBOM MPUPO/IbI. MaKkp 03JIeMEHThI, MUKPOJIEMEHTHI; X BKJIaa B 00pa3oBaHHe
HEOPTaHMUYECKUX U OPraHUYECKUX MOJIEKYJI )KHBOI'0 BELECTBA.

Heoprannueckue MOJEKysIbl XKHBOTO BEIIECTBA: BOJAA; XUMHUYECKHE CBOMCTBAa M Ouonormueckass ponb. CojM HEOpraHMYeCKHX KHCIOT, UX BKJIAJ B OOECIeYeHHE NMPOIECCOB KHU3HEACITEIbHOCTH U
noJiAep>kaHue romeocrasa. Posib KaTHOHOB ¥ aHHOHOB B 00€CIIEUCHUH MPOIECCOB KU3HEAEATEIbHOCTH. OCMOC M OCMOTHYECKOE JIaBICHUE; OCMOTHUECKOE MOCTYIIEHUE MOJIEKYJI B KIIETKY.
Oprannyeckne MoJsieKyibl. bronorndeckue moiaumepsl — O€NKH; CTPYKTypHas opraHu3anust OyHKIMN OENKOBBIX MOJEKyN. YrieBonasl. CTpoeHHMe W Owmonormueckas poiib. JKHpsl — OCHOBHOM
CTPYKTYPHBI KOMITOHEHT KJIETOYHbIX MeMOpaH M mctouHuk sHepruu. JHK — monexymner HacnencrsenHoctu. Penymmmkamms JHK, mepenada nacnencTBeHHOH WH(GOpPMAanUM W3 MOKOJCHUS B
nokonenue. [lepenaua HacnencTBeHHOM MH(DOPManUK U3 sipa B nuToIIasMy; Tpanckpuniwst. PHK, crpykrypa u ¢pynknun. Mabopmaronssie, TpaHcIOpTHBIE, prbocomanbsabie PHK.

Tema 1.2 O0MeH BewecTB M Ipeodpa3oBaHue JHEPIUHU B KJIeTKe

OOMeH BenecTB M IPEBpaIICHNE YHEPTHU B KJIETKE. TpaHCHOPT BEIIeCTB depe3 KIeTOUHyr0 MeMOpany. [InHo- U ¢aronuros. BHyTpHuKiIeTOUHOE NHIEBApPEHHE W HAKOIUIEHHE YHEPTUH; paclIeIUICHUE
TIIIOKO3bI. BHOCHHTE3 OENKOB, JKUPOB U YTJIEBOJOB B KIIETKE.

Tema 1.3 CTpoeHue U PYHKIMH KJIETOK

[MpoxapuoTtnueckue kinetku; popma u pazmepsl. CTpoeHHEe HUTOIUIA3Mbl OaKTEpUaIbHONM KIETKH; OpraHu3aunus meraboiu3Ma y nmpokapuoT. 'eHetndeckuii anmapat Oaktepuil. CriopooOpa3oBaHue.
PazmHOxeHHe. MecTo 1 poJib MPOKapUOT B OMOLIEHO3aX.

DykapuoTnyeckas kierka. Lluromiazma sykapuoTH-yeckol KieTkd. OpraHembl LMTOIUIA3Mbl, UX CTPYKTypa M ¢yHkuud. Llurtockener. BritoueHus, 3HaYeHHWE M pOJb B METabOJIM3ME KJIETOK.
Kieroynoe snpo — UEHTPYNpPAaBICHUS JKU3HENESSTENbHOCThIO KIeTKH. CTPYKTYpbl KJIETOYHOIO sjpa: siAepHash 000JI0YKa, XPOMAaTHH (IeTepoXpoMaTHH), sApbiliko. OCOOEHHOCTH CTPOEHUS
pacTUTENHHOM KIIETKHU.

Jlenenne xietok. KileTkn B MHOTOKIIETOUHOM oOpraHm3Me. [lonamue o ouggepenyuposke Kiemok MHO2OKIEMOYHO20 opeanusma. Mumomuueckutl yuka: unmepgasa, peoynauxayua JHK; mumos,
@azel Mumomuueckozo oenenus u npeodpaz08anus Xpomocom; OUOIOTHUECKUI CMBICI M 3HaUYCHHE MUTO3a (Oecroyioe pa3MHOXKEHHE, POCT, BOCIIOIHEHHE KIETOUYHBIX MOTEPh B (PU3NOJIOTHYECKUX H
MIaTOJIOTMYECKUX YCIIOBHSAX).

Knemounas meopusi cmpoenust opeanuzmos.

] JlemoncTpanus. [IpuHIUIIHATbHBIE CXEMBl YCTPOMCTBA CBETOBOTO M 3JEKTPOHHOIO MHUKpOCKoma. CXeMbl, MILUTIOCTPUPYIOMINE METObI MPENapaTUBHOM OMOXMMHM W MMMYHOJIOTHH. Monenn
kieTku. CXeMbl CTPOCHHsI OPTaHOHMOB PACTUTENBLHON U KUBOTHOM KJIETOK. MUKpoOIpenaparhbl KIETOK pacTeHUH, )KUBOTHBIX U OJHOKIIETOYHBIX IPUOOB. DUTYphl MUTOTHYECKOTO JICJICHHsI B KJIETKaX
KOpeIlIKa JIyKa I10Jl MUKPOCKOIIOM M Ha cxeMme. MaTepualibl, paccKkasbiBaroline 0 Onorpadusix yueHbIX, BHECIINX BKJIAJl B pa3BUTHE KJICTOYHOH TEOPHUH.

] JlabopaTtopHas paboTa

W3ydenne kieTok 6akTepuid, paCTeHU 1 )KHBOTHBIX Ha TOTOBBIX MHUKpOIIpernaparax ™.

] OcHoBHBIEe OHATHA. OpraHUYecKre W HEOPTaHWYECKHE BEIIeCTBa, 00pa3yIolie CTPYKTypHBIE KOMIIOHEHTHI KJIeTOK. [IpokaproTel: 6akTepuy W CHHE3eNEeHBIe BOJOPOCHH (IIHaHOOAKTepUN).
OyKapruoTuueckas KIIETKa; MHOroobpasue 9YKapHoT; KJIETKH OJIHOKJIETOYHBIX u

MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH PacTUTENbHOW M JKHBOTHOM KIIETOK. SIApo M ImTOmIa3Ma — TIIaBHBIE COCTaBHBIE YacTH KJIeTKH. OpraHoWasl MUTOIUIA3MEL. BrimodeHns. XpoMOCOMBL
Kapunorun. Mutornueckuii uxi; Muto3. buonornueckuit cmpicit MuTo3a. [lonoxeHus KIeTOYHONW TEOPHH CTPOSHHUS OPTaHHU3MOB.

Ymenus. OOBACHATh PUCYHKH U CXEMBI, IIPEJICTABIEHHbIC B ydeOHHKe. CaMOCTOSTEIBHO COCTABISITH CXEMBI ITPOLIECCOB, MPOTEKAIOIINX B KIIETKE, ¥ «IIPUBS3bIBATH) OTAEIbHBIC X JTAIIBl K PAa3IMYHBIM
KJIETOYHBIM CTPYKTypaM. HIUTIOCTpHpOBaTh OTBET NPOCTEHIIMMHM CXEMaMH M PHUCYHKAMH KIIETOYHBIX CTPYKTYyp. PaboTaTh ¢ MHKPOCKOIIOM M H3TOTOBISTH NPOCTEHINNE IpernapaThl Il
MUKPOCKONHUYECKOTO HCCIEJOBAHUS.

Mexnpenmernsle cBsi3u. Heoprauaunmueckas XuMus. XuMmuueckue csisu. Ctpoenne BenecTBa. OKHCINTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

Opranunvyeckas XUMHUS. [IpUHIMIBI OPraHU3alMN OPraHMYECKUX COEANHEHUH. YTIICBOAbI, )KUPBI, OEIKH, HYKJIICHHOBbBIE KUCIIOTHI.



®u3uka. CBOWCTBA KUAKOCTEH, TETIOBBIC SBJICHUS. 3aKOHBI TEPMOIHMHAMUKH.

PA3JIEJI 2 Pa3MHoOKeHHe U HHIMBHIYAJbHOE Pa3BHTHE OPrAaHU3MOB 5 4acoB

Tema 2.1 PasMHoO:KeHHe OPraHU3MOB

CyuiHocts n (OpMbI pa3MHOXKEHHsI OpraHu3MoB. becnonoe pasmMHOKeHHE pacTeHHH W KHMBOTHBIX. [10J0BOE pa3MHOXKEHHE )KMBOTHBIX U PAaCTCHUI; 00pa3oBaHHE MOJIOBBIX KIIETOK, OCEMEHEHUE H
OILIOIOTBOpEHHUE. bronornyeckoe 3HaueHNE MOJIOBOTO pasMHOXKEHUS. [ amemocenes. Ilepuodvl 06pazosanis NOI0GbIX KIEMOK. PAZMHONCEHUE, POC, co3pesanue (Melo3) u hopmuposanue noioGix
knemok. Ocobennocmu cnepmamozenesa u ogozeresa. OMI0L0TBOPEHUE.

| JleMOHCTpanusl MiakaToB, WUTIOCTPUPYIOLIMX CIOCOOBI BETETaTUBHOTO PAa3MHOXKEHHMS TUIOJIOBBIX AEPEBHEB M OBOIIHBIX KYJIBTYP; MHUKPOIIPENapaToB AUIEKIETOK; (hoTorpaduii, OTpaskaromix
pasHooOpasue MOTOMCTBA Y OJHOH IMaphl POTUTEIICH.

Tema 2.2 UuanBuayaibHOe pa3BUTHE OPraHU3MOB (OHTOreHe3)

OMOpHOHABHBIN TIEpUOJ Pa3BUTHA. OCHOBHblE 3AKOHOMEPHOCMU OpOOAeHUs, 00pa308aHue 0OHOCIOUHO20 3apodviiua — bnacmynsl. I acmpyaayus, 3aKOHOMePHOCMU 00pA308aAHUS O8YCIIOUHO20
3apoodviua — eacmpynel. [lepeuunslii opeanocenes u danvheliuwias ouggepenyuposka mrameil, opearnog u cucmem. 110cTIMOPHOHAIBHEIN MTepHoOA pa3BHTHA. DOPMBI TOCTAIMOPHOHAIBHOTO NEpHOIa
pasBuTHs. Hempsimoe pa3BuTHE; TOTHBIN U HETIOMHBIH MeTaMopdo3. bronornuecknit cMmpicn pazButus ¢ meramopdozom. Ipssmoe passurue. CrapeHue.

O01re 3aKOHOMEPHOCTH pa3BUTHS. broreHeTHdecKuii 3aK0H.

Cxo0cmeo 3apodviueii U IMOPUOHATbHAS OugepeeHyus npusHakos {3axon K. Bapa). Buocenemuueckuii 3axon (3. I'exkenv u K. Mrwonnep). Pabomur A. H. Cesepyosa 06 sMOpUOHATbHOU USMEHYUBOCMU.

| JleMoHCTpanusi TabHI, WUIIOCTPUPYIOMINX Mponecc MeTamopdo3a y WIEHHUCTOHOTHX, MO3BOHOYHBIX (KECTKOKPBUIBIX U YEIIyHYaTOKPBUIBIX, aM(pUOMii); TaOIML, OTpPaKaroUIUX CXOACTBO
3apo/IbIlIeH MO3BOHOYHBIX KHBOTHBIX, @ TAK)KE CXEM NMpeoOpa3oBaHuUsi OPraHOB U TKaHEH B (UIIOreHese.

OcHoBHBIE MOHATH. MHOroo6pasue GpopM M pacripoCTPaHEHHOCTh OECHOJIOr0 pa3MHOKeHHUs. buosorndeckoe 3HaueHHe Oecrosioro pa3MHOXeHUs. [loioBoe pasMHOXKEHHE M €ro OHOJIOTHYecKoe
3HaueHue. ['amerorenes; Melo3 u ero Ouonoruueckoe 3HaueHue. OIIOJOTBOPEHHUE.

] Ymenus. OOBSICHATh MPOIIECC MEi03a U JPYyrHe 3Tambl 00pa30BaHUS MOJIOBBIX KIIETOK, MCIONB3YSA CXEMbl U PUCYHKHA U3 ydcOHHKA. XapaKTepHU30BaTh CYIIHOCTh OECIIONOr0 M IMOJOBOTO
Pa3MHOXCHUS.
| Mexmpenmernsie cBsi3n. Heopraununmueckas xuMus. OxpaHa IpUPOIBI OT BO3ACHCTBUS OTXOI0B XUMHUYECKIX IIPOU3BOCTB.

® u3uka. DrekTpomarHutHoe nojue. MoHn3upyroiee H3rydeHue, IOHIATHE O 103¢ U3Iy4YEeHHS U OMOJIOTHYECKOIl 3aIunTe.

PA3JIEJI 3 HaciieacTBeHHOCTh U M3MEHYHMBOCTH OPraHu3mMoB 13 yacoB

Tema 3.1 3aKoHOMEpPHOCTH HACJIEAOBAHUA IPU3HAKOB

OtkpsiTre I'. MeHzeneM 3akoHOMEpHOCTEl HaceJOBaHus MPU3HAKOB. [ MOPHIOIOTHUECKHI METO/] N3yUeHHs HACJIEACTBEHHOCTH.

I'enemuueckoe onpedenenue noaa.

I'enoTun Kak nejaocTHasd cucreMa. B3zanMopaeiicTBre aJieIbHBIX U HeAJJICIbHBIX TeHOB B ONPEICTICHUN IPU3HAKOB.

] JemoncTpanus. KapTsl XxpoMocoM 4esioBeka. PoociioBHbIE BBIIAOIIUXCS PEACTABUTENEH KyIbTYpbl. XPOMOCOMHBIE aHOMAIIMH YeJIOBeKa U UX (DEHOTUITHYECKUE MTPOSIBICHNUSI.

| JlaGopatopHas padoTa

Pemrenne reHeTHUECKUX 3a7]a4 M COCTABJIEHUE POJJOCIIOBHBIX.

Tema 3.2 3aK0HOMEPHOCTH H3MEHYHBOCTH

OcHoBHble (OPMBI M3MEHUUBOCTH. [ e€HOTMIHMYECKass W3MEHYMBOCTb. MyTaluu. 3HaYyeHHWEe MyTalMi Uil HPaKTHKHA CEIbCKOTO XO3iWCTBa WM OMoTexHOioruu. KoMOMHATHBHAs HM3MEHYMBOCTB.
OBOJIIOIIMOHHOE 3HaYeHNEe KOMOMHATHBHON M3MEHYMBOCTH.

deHoTHIIMUECKAS, MM MOAN(DHUKAIMOHHAS, N3MEHUYNBOCTh. PONb yCII0BHIl BHEITHEH CpeJbl B Pa3BUTHH U ITPOSIBICHUN IPU3HAKOB U CBOWCTB.

| Jemonctpanus. [Ipumeps! MoaudHUKaMOHHONH N3MEHYNBOCTH.

] JlaGoparopnas pabota

ITocTpoeHue BapHalliOHHOW KPUBOH (pa3Mephl JIMCTHEB PaCTEHHUH, AaHTPOIIOMETPUYECKHIE JaHHbIE yIaIIUXCs).

Tema 3.3 Cesiekuusi pacTeHui, ’)KUBOTHbIX U MUKPOOPraHU3MOB

Llenmpol npoucxooicoenus u mno2o00pasus Kyarbmyphuix pacmenui. CopT, mopoja, mramMMm. MeToJpl CEJIeKIWH pacTeHHH M >KUBOTHBIX. JIOCTMIKEHUsI M OCHOBHBIC HAllpaBJIEHHsI COBPEMEHHOM
CeJNIeKIMN. 3HaYeHHe CEJIEKIUH U1l Pa3BUTHSI CENILCKOXO035HCTBEHHOTO IPON3BO/ICTBA, METUIIMHCKOM, MUKPOOHOJIOTHYECKOH U IPYTHX OTpaciIell MPOMBIIIICHHOCTH.

] Hemonctpanus. CpaBHUTENBHBIN aHAJIH3 TOPOJA JOMAIIHHUX JKUBOTHBIX M COPTOB KYJNBTYPHBIX PACTeHHMH M MX AWKHAX NpenkoB. Kosmekiuw u mpemapaTsl COPTOB KyJIbTYPHBIX PAacTCHHH,
OTIIMYAIOIINXCS HAaNOOIBIIEH TI0JOBUTOCTHIO.

] OcHoBHBIE TOHATHA. ['eH. 'eHOTHI Kak cucTeMa B3aUMOJICHCTBYIOIINX T€HOB opranu3Ma. [Ipu3HaK, CBOWCTBO, )KMBOTHBIX M pacTeHHH. HacnencTBeHHas: 1 HEHACNIEACTBEHHAs! H3MEHIMBOCTD.
MyTanuoHHas ¥ KOMOMHATHBHAS N3MEHYNBOCTh Moaudukanum, Hopma peakiun. Ceneknus; rudpuanszanus 1 otoop. I'ereposnc u nmomumionaus, ux 3Hadenue. Copt, mopoja, mramm.

] Ymenns. OOBSICHATE MEXaHU3MBI TIepeiady IPU3HAKOB M CBOICTB M3 MOKOJIEHHUS B MIOKOJICHHE, a TAK)KE BOSHUKHOBEHNE OTIIMYHNA OT POAUTENBCKUX (popM y mOTOMKOB. COCTAaBIATH MPOCTEHIITHE
POJIOCTIOBHBIE M peIIaTh FeHeTHUecKue 3afadu. IloHuMaTe HeoOXOAMMOCTh Pa3BUTHS TEOPETUIECKON TeHETHKH M MPAKTUIECKON CENEKITHH ISl MOBBIMIEHHS Y(PPEKTUBHOCTH CeIbCKOXO03SHCTBEHHOTO
TIPOM3BOJICTBA M CHIKEHUS CE0ECTOMMOCTH MPOJIOBOJILCTBHSL.

] Mexnpenmernsie cBsisu. Heopranunueckas xuMus. OxpaHa OpUpOAb! OT BO3AEHCTBUS OTXOA0B XUMUUYECKUX IIPOU3BOICTB.

Opranunuyeckas XuMus. CrpoeHue u GyHKIMH OPraHNIECKUX MOJIEKYI: Oenku, HykienHosble kucioTsl (JJHK, PHK).



O u3uka. JJUCKPETHOCTH IEKTPUUECKOTO 3apsaaa. OCHOBBI MOJIEKYJSIPHO-KHHETHUECKOH Teoprr. PeHTreHoBckoe m3nydeHue. [ToHsTre o 103e U3IydeHust 1 OMOJOTHIEeCKON 3aluTe.

PA3JIEJI 4 JBononus ;kuBoro mupa Ha 3emie 20 yacos

Tema 4.1 MHoroo6pa3sue xnBoro mupa. OCHOBHBIE CBOIICTBA *KMBBIX OPraHU3MOB

EnuHCTBO XMMHYECKOro cocTaBa )KUBOW MaTepUH; OCHOBHBIE TPYIITBI XMMHUUYECKHX JIEMEHTOB M MOJIEKYJI, 0Opasyroliye 1uBoe BemecTBo orocdepsl. Kiterounoe crpoeHrne opraHn3MoB, HaCEISIOIINX
3emito. OOMEH BEIIECTB M CaMOPETYISILHS B OMOJIOTHYECKUX crcTeMax. CaMOBOCIIPOU3BEICHNE; HACIEACTBEHHOCTh M M3MEHYMBOCTh KaK OCHOBA CYIIECTBOBAaHUS )XKUBOW MaTepuu. PocT u pa3Burue.
PaznpakumocTh; (OpMBI M30MpaTENbHON peaklMi OPraHM3MOB Ha BHEIHHE BO3JCHCTBHSA. PUTMHYHOCTBH IIPOLIECCOB KU3HENESSATEIBHOC TH; OMOJIOTHYECKHE PUTMBI U MX 3HadeHHe. J[MCKpeTHOCTh
’KMBOTO BEIECTBA U B3aMMOOTHOLIEHHE YacTH U IIEJIOr0o B OMocucTeMax. JHepro3aBUCHMOCTb )KUBBIX OPraHU3MOB; (POPMBI OTPEOICHHUS SHEPTHH.

ITapcTBa >XHBOI MPHUPOIBL; KPAaTKast XapaKTEPUCTHKA €CTECTBEHHON CHCTEMBI KJIacCH(HKALNH KHUBBIX OpPraHU3MOB. BruioBoe pasHooOpasue.

n JleMOHCTpanus cXeM CTPYKTYpbI HAPCTB KUBOW IPUPOIBIL.

Tema 4.2 Pa3BuTue 0M0J10ruM B 10AAPBUHOBCKHUI MEPHO/

Paspurne Ononornu B JoAapBUHOBCKUHN Tepro. ['0cTIoACcTBO B HayKe MpencTaBlIeHUH 00 «M3HaYaIbHON IeIec000pa3sHOCTI) W HEM3MEHHOCTH JKUBOW pupoabl. Pabomut K. Jlunnes no cucmemamuxke
pacmerul u xcugomuuix. Jgonoyuornnas meopus JK. b. ﬂamapkal.

] JemoncTpanums. buorpadun yaeHsIX, BHECIINX BKJIA]l B pa3BUTHE IBOJIOIHMOHHBIX uael. JKu3up u gestensHocTh JK. b. Jlamapka.

Tema 4.3 Teopus U. JlapBrHa 0 NIPOMCXOKICHAN BH/I0OB IIyTeM eCTeCTBEHHOI0 0T00pa

[peanoceuIku BOZHUKHOBEHUS yueHus Y. JlapBuHa: JOCTIKCHHS B 00JIACTH €CTECTBEHHBIX HAYK, IKCIIeTUITMOHHbBIN MaTepuan Y. [lapuna. Yuenue U. JlapBrHa 00 HCKYCCTBEHHOM 0TOODE.

VYuenne Y. JlapBuHa 0 ecTecTBEHHOM OTOOpe. Bum — a3neMeHTapHasi 3BOJIOLMOHHAS enuHUIA. BceoOuias MHIMBHyallbHAas U3MEHYMBOCTb M M30BITOYHAS YMCIEHHOCTHh MOTOMCTBA. bopnba 3a
CYIECTBOBAHHUE U €CTECTBEHHBIH 0TOOD.
] Jemonctpauus. buorpadus Y. [lapeuna. MapuipyT u KoHKpeTHbIe Haxoaku Y. JlapBuHa Bo BpeMs IyTele CTBHs Ha Kopabiie « BUrib.

Tema 4.4 [Ipucnoco6/1eHHOCTH OPraHU3MOB K YCJIOBHSIM BHENIHel cpebl KaK pe3yJibTaT JAeiiCTBHS eCTeCTBEHHOI0 0TGopa

[IpucnocoOuTeTbHBIE 0COOCHHOCTH CTPOSHHS, OKPACKH TeJla U TIOBEACHHUS JKUBOTHBIX. 3a00Ta 0 moToMcTBe. DH3HONOTHIECKHE alanTalluH.

Tema 4.5 MuxposBosonust

Bun xax TeHEeTHYECKH H30JMPOBAHHAS CHCTEMa; PEIPONYKTHBHAS W3OJSIMS W ¢ MEeXaHW3MBL. [lomyisanuoHHas CTPYKTypa BHIA; DKOJOTHYCCKHEC W TCHETHUCCKUE XapaKTePHCTHUKU MOITYJIISIIHH.
[omymsatus — sreMeHTapHas YBOJTIOIHOHHAS eIuHHUNA. [IyTH U CKOpOCTh BUIO0Opa30BaHNUs; TeorpadUIeckoe U IKOJIOTHIECKOE BUA000pa3OBaHIe.

| JleMoHCTpamusi cxeM, HUTIOCTPHPYIOMIUX MpoIecc reorpaduiaeckoro BHA000pa30BaHUS; JKUBBIX PACTCHHH W JKUBOTHBIX, repOapheB W KOJUICKIMHA, MMOKA3BIBAIOIINX HHAWBHUAYAIHEHYIO
M3MEHYHMBOCTh M Pa3HOOOpa3ue COPTOB KYJBTYPHBIX PACTCHUH W MOPO] JTOMAIIHHX JXMBOTHBIX, 8 TAKXKE PE3YJIbTaThl IPUCIIOCOOIICHHOCTH OPraHU3MOB K cpeJlie 0OMTaHHs U pe3yJbTaThl BUI00Opa-
30BaHUsL.

| JlabopaTopHEIE U IPaKTHYECKUE PAOOTHI

W3yuenne mpucrnocoOIeHHOCTH OPTaHU3MOB K cpefie OOUTaHus ™.

W3ydeHne n3MeH4YNBOCTH, KPUTEPUEB BHUJIA, PE3YIHTATOB HCKYCCTBEHHOTO OTOOPA Ha COPTaxX KYJIbTYPHBIX PACTEHUIT™.

Tema 4.6 Buosornyeckue nocjaeacTBus aganranuu. MakpoIBoJonust

I'maBHBIE HampaBlIEHUs JBOJIOIMOHHOTO Tmporecca. buonormdeckuit mporpecc u Ouomormueckuii perpecc (A. H. CeseproB). Ilytu goctmxenust Ouonormueckoro mporpecca. OcHosHble
3AKOHOMEPHOCIU I80JIOYUL: OUBEP2EHYUS, KOHBEP2eHYUs, NAPATNENUIM, RPABUNA I80IOYUU SPYINI OPSAHUZMOS.

Pe3ynbTarhl 5BOMOIIMN: MHOTOOOpa3ue BUIOB, OPraHUIECcKas IIeJIeCO00Pa3HOCTh, IIOCTEIICHHOE YCIIOKHEHIE OPTaHU3aIlHH.

| JleMOHCTpanust MPUMEPOB TOMOJIOTUYHBIX M aHAJIOTHYHBIX OPTaHOB, HX CTPOCHHS W IPOUCXOXKICHHS B OHTOTEHE3€; CXEMbl COOTHONICHHS ITyTeH MPOTPEeCCHBHON OMOIOTHYECKON IBOIIOIIHM;
MaTepHaJIOB, XapaKTePH3YIOIINX IPEeICTAaBUTENCH KUBOTHBIX M PACTEHUI, BHECCHHBIX B KpacHYI0 KHUTY M HaAXOIIUXCS TIOJ] OXPaHOH roCcyIapcTBa.

Tema 4.7 Bo3dHMKHOBeHHe )KM3HH HA 3eMule

OpraHryecKuii MUp KaK pe3yJIbTaT SBONIONNN. BOSHUKHOBEHHE U pa3BUTHE XKU3HU Ha 3emile. XUMUYECKHH, Tpeononorndeckuil (Teopus akagemuka A. M. Onapuna), OMOJOTHUYSCKUN W CONUANEHBIN
9Tarbl Pa3BUTHSA KUBOH MaTepHH.

dunoreHeTHYECKUE CBA3M B )KMBOI NMPHPO/JIC; €CTECTBEHHAs KJIACCH(PHUKAIINSA )KUBBIX OPTaHH3MOB.

] JleMoHCTpanys cXeM BOSHUKHOBEHHS OJHOKJIETOUYHBIX 3YKapHOT, MHOTOKJIETOYHBIX OPTaHU3MOB, Pa3BUTHS APCTB PACTCHUH U KUBOTHBIX.

Tema 4.8 PazButue xu3nu Ha 3emJie

Pa3zBuTHe xu3HM Ha 3eMiie B apXeHCKYIO U MPOTEPO30HCKYIO Apbl. IlepBrie ciensl xxnu3an Ha 3emiie. [losBIieHUE BCeX COBPEMEHHBIX THUIOB 0ECIO3BOHOYHBIX KUBOTHEIX. [IepBbie XopaoBsie. Pa3BuTHe
BO/JIHBIX PACTEHHUH.

Pa3Burue xu3Hu Ha 3emie B maneo30MCKyo 3py. [losiBIeHne U 3BOMIOLUS CyXOMyTHBIX pacTeHUi. ITanopoTHUKH, cEeMEHHBbIE MAaNOPOTHUKH, FOJOCEMEHHBIE pacTeHUsl. BO3HUKHOBEHNE TO3BOHOYHBIX:
PBIOBI, 3 MHOBO/IHBIE, IPECMBIKAIOIINECS.

Pa3Burue xu3HM Ha 3eMile B ME3030MCKYI0 U KaifHO30ickyto 3pbl. [losiBIeHHe U pacIpoCTpaHeHUE NOKPBITOCEMEHHBIX pacTeHni. Bo3HukHOBeHUe nTun ¥ Miekonuraronux. Ilossnenue u pa3surue
MIPUMAaTOB.



IMpoucxoxaeHHe demoBeka. Mecto 4denoBeka B kuBOM npupoge. Cuctemarndeckoe monokeHne Buga HOmMOosapiens B cucreme KMBOTHOTO Mupa. IIpHM3HAKKM M CBOMCTBA YEIOBEKA, MMO3BOILIOIINEG
OTHECTH €r0 K pa3IM4YHbIM CUCTEMATUUECKUM IPYINaM [apcTBa KUBOTHBIX. CTaAnuu 3BONIOLUY YEJIOBEKA: JPEBHEHINNI UeloBeK, IPEBHUN UEIOBEK, IEPBbIE COBPEMEHHBIE JTIOIU.

CaoiicTBa yenoBeka Kak Ouojormyeckoro Buia. IlomynasuuoHHas CTpyKTypa Buaa HOmMosapiens; densoBedyeckune pachl; pacooOpasoBaHue; eIUHCTBO MPOUCXOXKICHUS pac. AHTHHAYYHAs CYLIHOCTb
pacusma.

] JlemMoHcTpanus penpoaykiuid kaptul 3. bBypuana, orpaxaronux ¢ayny u ¢puopy pa3aM4HBIX 5p U HEPHOJOB; CXEM Pa3BUTHsI LAPCTB JKUBOI MPUPOIBL; OKAMEHEJIOCTEH, OTIIeYaTKOB PaCTEHUN B
JIPEBHUX MOPOJax.

Mopenu ckeneToB 4enoBeKa U MO3BOHOUHBIX JKUBOTHBIX.

] OcHoBuele noHATHS. bronorus. )Kuzae. OCHOBHBIE OTIHYMS )KUBBIX OPTaHM3MOB OT OOBEKTOB HEXKMBOW IPHPOABI. YPOBHHU OpraHU3alWH KHBOH MaTepuu. OOBEKTH U METOIBI U3YUCHUS B
6uonorun. MHOTOOOpa3ue XKUBOTO MHUPA.

OBomrouns. Bua, momynmsamnms; ux kpurepun. bopsba 3a cymectBoBanue. EcrecTBeHHBIH 0TO0Op Kak pe3ynbTaT 60pbObI 32 CYIIECTBOBAHNE B KOHKPETHBIX YCIOBHUAX CpeAbl OONTaHHA. « BOITHBI XKU3HIY.
Maxpoasosronnst. bronormdeckuii mporpecc u 6monorudeckuii perpecc. [TyTu noctmkeHnss OHOIOTHYECKOTo TIporpecca; apoMop(o3bl, HANOATANITAIINN, 00IIIas JeTeHEpaIus.

Teopus akagemuka A. M. OnaprHa 0 IpOUCX0KICHAN )KU3HA Ha 3eMIIe.

Pa3BuTne KMBOTHBIX M PACTCHUH B Pa3IMYHbIC MEPUOIBI CymiecTBOBaHHUSA 3eMun. [locTeneHHOE yClIOKHEHHE OpraHM3aliy M MPUCIIOCOOIEHHE K yCIOBHUSIM CPEIbl KUBBIX OPTaHW3MOB B IpoLEcce
sBosorun. [Iponcxoxnenne yenoseka. J(Brkyiye cuibl aHTporiorenesa. Posb Tpyaa B polecce mpeBpalieHus 00e3bsHbI B yesioBeka. UenoBedeckue packl, MxX eaAnHCTBO. KpuTHka pacuszma.

] Ymenus. OOBACHATH ¢ MaTEPUATUCTHUECKHUX MTO3ULIUH POLIECC BOSHUKHOBEHHMS )KU3HH Ha 3eMJle KaK eCTECTBEHHOE COOBITHE B LI 3BOJIIOIIMOHHBIX [IPE00Pa30BaHUI MaTEepUH B IIETIOM.
OOBSICHATH OCHOBHBIE CBOWMCTBA )KUBBIX OPraHU3MOB, B TOM YHUCIIE MPOLIECCHI META00IM3Ma, CaMOPETYJISIHIO; IOHITHE TOMEOCTa3a Kak Pe3yJIbTaT BOJIIOIMY )KUBOM MaTEepHH.

Hcnonb3oBaTh TEKCT yyeOHHMKA M APYTUX YUEOHBIX MOCOOMH ISl COCTAaBICHUS TaOJUI], OTPAXKAIOMIMX TAIlbl PA3BUTHS J)KU3HHM Ha 3eMJie, CTAHOBJICHHUS 4YesoBeka. Lcrnonp30BaTh TEKCT ydeOHHUKa IS
paboThl ¢ HaTypaIbHBIMU 00BEKTaMH. J[aBaTh apryMEeHTUPOBAHHYIO KPUTHKY Pacu3Ma.

] MexnpeaMeTHbIE CBSA3U.

Heoprammueckas xumus. Kuciopon, Bogopon, yriepon, a3or, cepa, pochop u apyrue sanemeHTs nepuoandeckoi cuctems! Jl. 1. MenneneeBa, nx OCHOBHBIE CBONCTBA.
Opranumyeckas XuMusa. OCHOBHbIE TPYNIBl OpraHHMYECKHX coeauHeHni. Puzmka. MoHM3Mpyomee U3IydeHne; IMOHATHE O JI03€ H3IIyYCHUS M OHOJIOTHYECKOW 3aIuTe. ACTPOHOMUSL.
Opranuszanus mIaHeTHIX cucteM. ConHeuHas ccTeMa; ee CTpykTypa. Mecto maaneTsl 3emitst B CoHEUHOI crucTeMe.

NcTtopusa. Kymsrypa 3anmagnoit EBponsl konna XV — nepsoii monosuasl XV B. KynbTypa nepBoro neproja HOBo# ucropuu. Bennkue reorpaduueckie OTKPHITHSL.

DOKoHoMHYecKasg reorpadus 3apydexHsx crpad. Hacenenue mupa. ['eorpadus Hacenenust mupa.

dusuueckas reorpadus. Vcropus KOHTHHEHTOB.

PA3JIEJI 5 B3auMooTHoeHUsI opraHu3ma u cpeibl. OcHoOBbI 3ko0Jiorun 10 yacos

Tema 5.1 Buocdepa, ee cTpykTrypa M pyHKIUH

Buocdepa — xuBas obosouka iaHeTbl. CTpykTypa ouocdepsl. Komnonenmol 6uocgepul.: dcusoe sewecmeo, su0080l cOCmas, pasHoobpasue u 6kiad 6 buomaccy, OUOKOCHOe U KOCHOE 8euecmeo
b6uocgepvr (B. U. Bepnaockuii). KpyroBopor BemiecTs B npupoje. EcTecTBeHHBIC COOOIIECTBA KHBBIX OpPraHu3MoB. broreoneHo3bl. KOMIOHEHThI OUOTEOIEHO30B: MPOAYICHTBI, KOHCYMEHTHI,
penyueHTHl. broreHo3s1: BUI0BOE pa3HO0Opa3ue, INOTHOCTH MOMYJISIIUH, OroMacca.

AobunoTtnueckue GpakTopsl cpensl. Poib Temmeparypbl, OCBEIIEHHOCTH, BIAKHOCTH U APYTHX (PAKTOPOB B KUZHEACATEIFHOCTH cO00mecTB. THTEHCHBHOCTE IEHCTBHA (haKTOpa CPeIbl; OTPaHUINBAIOIIHN
¢dakTop. BzammoneiictBue (pakTopoB cpembl, Mpenenbl BEIHOCIUBOCTH. buortmueckue dakropsr cpempl. Llemm u ceTwm muTaHWA. DKosoeuueckue nupamuovl: uucen, ouomaccwl, sxepeuu. CMeHa
6nonieH030B [TpHarHEI cMeHBI OMOIIEHO30B; (POPMIPOBAHNE HOBBIX COOOIIECTB.

@®opmBl B3aMMOOTHOLICHUH MEXAy opraHu3Mamu. [103WTHBHBIE OTHONIEHWS — CHUMOHMO3: MyTyalu3M, KOOINepamus, KOMMEHCAIN3M. AHTHOMOTHYECKHE OTHOMICHWS: XWIIHHYECTBO, MAPA3UTH3M,
KOHKypeHUus. HeliTpanbHble OTHOIIEHUSI — HEUTpaIu3M.

u JleMoHCTpanus: a) cxeM, WUIIOCTPUPYIOUIMX CTPYKTYpY Onochepbl M XapakTepHU3YIOLUX OT/EJbHbIE €€ COCTaBHbIE YacTH, TAaOJIWI| BUIOBOTO COCTaBa M Pa3zHOOOpPA3usi KHMBBIX OPraHH3MOB
Ouocdepsl; cxeM KpyroBopoTa BEIIECTB B IPHPO/IE;

0) KapT, OTPAXKAIOIINX T'€0JIOTHIECKYIO HCTOPHIO MaTEPHUKOB; PACIIPOCTPAHEHHOCTH OCHOBHBIX OMOMOB CYIIIH;

B) nuadrIsMoB U KHHOGMIEMa «brochepay;

r) MIPUMEPOB CUMOMO03a IPEACTaBUTEIICH PA3THIHBIX IAPCTB KUBOM MPHPOIBL.

] JlabopaTopHble 1 IpaKTHYECKHE PadOTHI

CocraBlieHHE CXEM Iepeiavyy BEeIECTB M SHEPTUH (el muTaHus)*.

W3y4yenune n onucaHne 5KOCUCTEMBI CBOEH MECTHOCTH, BBISIBJIEHHE THIIOB B3aUMOJICHCTBYS Pa3HBIX BUIOB B IAaHHOH sKOcHcTeMe™.

Tema 5.2 Buocdepa u yesroBex

IIpupoanble pecypchl U UX UCIOIb30BAHUE.

AmnTponoreHHsie (aKTOphl BO3/IHCTBHSI Ha OMOIIEHO3BI (POJIb YEJIOBEKA B MIPUPOJE); ITOCIEACTBHS X035 HCTBEHHOM AeATeIbHOCTH YesioBeka. [Ipo0iemMbl parioHaIEHOTO IPUPOAOTIONB30BAHMS, OXPAaHBI
MIPUPOBL: 3aIIUTA OT 3arPsA3HEHUH, COXpaHEHNE 3TAIOHOB M TAMATHHKOB IIPHUPOABI, 0OecrieueHre IPUPOTHBIMU PECYypCaMH HACETICHNS TUIAHETHI.

] JleMoHCTpanys kKapT 3aroBeAHbIX TEPPUTOPUIN HAlllEH CTPAHBI.



| [pakTtuueckas padora

AHanu3 1 OIICHKA MOCIEICTBHIH ACATEIEHOCTH YeIOBEKa B SKOCHCcTeMax ™.
m OcHoBHBIE TIOHATHA. brocdepa. buomacca 3emim. bruonornueckass mpoyKTUBHOCTh. JKHBOE BEHMIECTBO M €r0 (YHKIIMH. BHOIOTHYECKUit KPyroBOPOT BEIIECTB B MPUPOJE. DKOIOTHS.
Bremnss cpena. Dkonormdeckne (akTopbl. AOHOTHYECKHE, OMOTHYECKHE W aHTPONOTeHHbIe (PaKTOPBL. DKOJIOTHUECKHE CHUCTEMBI: OHMOTeOoIeH03, OMOIICHO3, arporeHo3. [IpoayleHTsl,
KOHCYMEHTBI, peyleHThl. CaMOperysius, CMCHa OHOIICHO30B U BOCCTAHOBJICHUE OHOLICHO30B.
BospeiictBue uenoBeka Ha 6uochepy. OxpaHa IpUpOIbl; OMONIOTUYSCKUN U COIMATBHBIA CMBICT COXPAaHCHHS BUIOBOTO pa3HO00pa3us OMOIEHO30B. PalmoHanisHOE PUPOIONOIE30BaHIE;
HeucuepnaemMble U UcuepraeMble pecypchl. 3aoBeJHIUKY, 3aKa3HUKH, napku. KpacHas kaura. buonuka.

| YMenus. BBISBISATE MPU3HAKU MPUCTIOCOOIEHHOCTH BUIOB K COBMECTHOMY CYIIECTBOBAHHUIO B IKOJOTHMUYCCKUAX CUCTEMaX. AHAIM3UPOBATh BUIOBOM COCTaB OMOIICHO30B. BBIICNATh OT/EBHBIC

(hOopMBI B3aUMOOTHOIIICHH B OMOIIEHO3aX; XapaKTEPH30BaTh MUIIECBHIC CETH B KOHKPETHBIX YCIOBUAX OOUTAHUS.

[IpuMeHATH Ha IPaKTHKE CBEACHUSA 00 HKOJOTHUECKUAX 3aKOHOMEPHOCTSIX B IPOMBIIIICHHOCTH U CEIbCKOM XO3AHCTBE I MPAaBWIHHOM OpraHM3aIly JECOBOJICTBA, PRIOOBOACTBA U T. 1., @ TAKXKE IS

peIIeHus Bcero KOMIUIEKca 3a7iad OXpaHbl OKPYXKAOIIEeH cpeasl M pallMOHaIHHOTO IIPHPOIOTIOIF30BaHHUS.

m MexXnpeaMeTHbIe CBSI3U.

Heoprammueckas xumusia. Kaciaopon, cepa, azoT, pochop, yriaepon, nx XumMudeckue cBocTBa. OXpaHa MPUPOIBI OT BO3ACHCTBHUA OTXOJJOB XUMHUYECKHX ITPOU3BOJICTB.

Ouszmueckas reorpadus. Kmmmvar 3emin, KTnMaTndaeckas 30HaIbHOCTb.

®u3uka. [loHATHE O M03€ U3TYUCHUS M OHOIOTUYECKOH 3aIIUTE.

IToBTOpeHne 6 yacos

TemaTnueckoe IIaHUPOBaHKUE IO OMOJIOruK 9-T0 Kilacca COCTAaBICHO ¢ YYETOM pabodel mporpaMMbl BoCIMTaHUA. BocnurarenpHblil moTeHIMan yueOHOro npeameTa

o0ecreurBaeT pean3alrio 1EIeBbIX MPUOPUTETOB BocnuTaHus ooydarormxcst O0O:

-Pa3BuTHS IEHHOCTHOTO OTHONICHUS K IIpUPOAC KaK UCTOYHHUKY KM3HHU Ha 36MJ’I€, OCHOBE CaMoro ¢ CylieCTBOBaHUA, Hy)K,Z[B.IOI].IGfICH B 3alIIMTC U ITOCTOAHHOM

BHUMAHUHU CO CTOPOHBLI Y€JIOBCKA.

- Pa3zBuTHEe 1IEHHOCTHOTO OTHOIICHMS K 3HAHUSAM KaK WHTEIEKTYallbHOMY pecypcy, oOecrednBaronieMy Oyayllee 4esnoBeKa, Kak pe3ysbTaTy KPOMOTIHUBOTO, HO
YBJIEKATEILHOTO yU4eOHOTO TPy/Ia.

Temarnueckoe muaHupoBaHue MaTepuana B 9 kinacce «OO011IKe 3aKOHOMEPHOCTH KU3HN» C UCIIOJIb30BaHUEM 000pyaoBaHus Touka pocra.

Yacts 1. O6mue 3aKOHOMEPHOCTH KU3HU
Yacts 2. 3aKOHOMEPHOCTH KU3HH Ha KIIETOYHOM YPOBHE



Yacrts 3. 3aKOHOMepHOCTI/I JKM3HU HAa OPTaHU3MCHHOM YPOBHEC

Yactp 4. 3aKOHOMEPHOCTH TIPOUCXOXKICHUS ¥ PA3BUTHS KU3HU Ha 3emiie

Yactb 5. 3aKOHOMEPHOCTH B3aMMOOTHOIIICHUH OPTAaHU3MOB M CPEJIbI

OcHOBHBIE BU/IBI AeSITEJTbHOCTH 00YYAIOIIMXCS HA Hcnonb3oBanue
Ne IlesieBast ycTaHOBKA Kox-Bo / 6
Tema Conep:xaHue YPOKe/BHEYPOUHOM 3aHSITHH obdopynoBaHue
n/n YpoOKa 4acoB
1. 3aKOHOMEPHOCTH JKH3HH HA KJIETOYHOM ypoBHe (10 1)
1 MuorooGpasue kretox O6o001eHne panee U3y- V3yunts MHOTOOOpasue Muxkpockon

YEHHOTO MaTepuaa. KJIETOK 9YKapuOT U rdpoBoi,

MHOroo0Opasue THIIOB KJIETOK: [BBIIBUTH OCOOCHHOCTD X MUKpoOIIpena

CBOOOTHOKHUBYIIIHE U CTpOCHUS pa3HbIX LIAPCTB paTkl.

00pa3yrolye TKaHH,
[IPOKAPUOTHI, DYKAPHOTHI.
Posb y4€HBIX B H3y4CHUU
KJICTKH.

JTabopaTopnas padota Ne 1
«MHoroo0pa3zue KIeToK
bykapuot. CpaBHEHHE
[PACTHUTENBHBIX M dKHUBOTHBIX
KJIETOK)

OmnpenenaTb OTIMYHTEIbHBIE TPH3HAKH KIETOK
POKAPHOT U DYKapHOT. [IpHBOITUTE MPUMEPHI
OpPraHU3MOB IPOKAPHOT U 3YKAPHOT. XapaKTepru3oBaTh
CYILECTBEHHBIC MPU3HAKU KU3HECATEIBHOCTH CBO-
0OTHOKMBYIIEH KIETKH U KICTKH, BXOIIICH B COCTaB
TKaHU.

HasbiBaTh IMEHA YYEHBIX, IOJOKUBIIMX HAYAJI0
N3y4eHUIO KiIeTkH. CpaBHHBATh CTPOCHHE
PACTHUTENBHBIX U )KUBOTHBIX KJIETOK.

DuKCHPOBaTh PE3yNbTAThl HAOMIOACHUI U NeTaTh
BBIBOJIBL.

CoOmroaTh mpaBmiia paboTH B KaOWHETE, 0OpaIeHHs ¢

11ab0paTOpHBIM 000PYJOBAaHHEM




OcHoOBHbIE BHU/IbI J1€ATCJIBbHOCTH 06y-

Ne T C LlesieBasi ycTaHOBKA Koz-Bo Hcnonb3oBaHue
o eMa oiepKaHue ypoka yacos YaUIUXCs HA YPOKe/BHEYPOUHOM oGopynoBanue
3aHATHH
2 [Xumuueckie BeIECTBa B V3y4uTh XUMUYECKHUH 1 PaznnyaTh U Ha3bIBaTh OCHOBHBIE MuKkpockon
KJIeTKE OGobIeHNe panee H3y- COCTaB y pa3HbIX THUIIOB HEOpraHMYEeCKHEe M OPraHn4ecKue BellecTBa [u(poBoH,
YEHHOTO MaTepHaa. KJICTOK. KJICTKH. mabopaTopHOE
0COGEHHOCTH XHMUYECKOTO OOBSICHATD (DYHKIMH BOJbI, MUHEPAIBHBIX (000pyIOBaHUE IO
COCTABA KUBOH KIETKH M €10 BEILIECTB, OCJIKOB, YIJICBOIOB, JIMIUJOB U [M3YyYEHUIO XHUMH-
CXOJICTBO Y Pa3HBIX THIIOB HYKJIEHHOBBIX KHCJIOT B KJIETKE. YECKOTO COCTaBa
Kierok. Heoprannueckue 1 CpaBHUBAaTh XUMUYECKUI COCTAB KJIETOK  [KJIETOK
OpraHMuecKHe BEIIeCTBa PKUBBIX OPIaHM3MOB U TEJ HEKHUBOIA
kineTky. CoaepskaHue BOJIbL, [PUPOJBL IENATE BEIBO/IBI
MHUHEPaJIbHBIX COJICH,
YIIICBOJOB, JIMIHJIOB, OCIKOB
B KJIETKE U opranusme. Mx
(hyHKIMN B
PKH3HECATEIbHOCTH KICTKH
3 |Crpoenue KneTku CTpyKTypHBIC YacTd KiIeTkd: |U3yunts  (QyHKIHH — Op- 1 Pa3miuaTe OCHOBHBIE YaCTH KIETKH. Ludposoii

MeMOpaHa, SIpo, HUTOIIa3Ma [[AHOMJIOB KJIETOK, BBISBUTH HasbiBaTb 1 OOBSICHSTH CYLICCTBCHHBIC MHKPOCKOII U
C OpraHOWIaMH U BKIIIOUEHHSI - [UX OTJIMYUTEIbHBIC NpU3HAaKK Beex YacTel kieTkr. CpaBHUBATH [OTOBbIE MU-
Mu. OpraHou/Ibl KIETKH U UX |0COOEHHOCTH. 0COOCHHOCTH KJIETOK PACTEHHI M )KUBOTHBIX [KPOIIpENapaThl

¢hyHxuun MeMOpaHHbBIE U
HeMeMOpaHHBIE OPTaHOUIBI,
OTIIMYUTETIbHbIE 0COOCHHOCTH
WX CTPOCHUS U QYHKIIMU

Br11eaTh ¥ Ha3bIBaTh CYIIIECTBEHHBIC
[IPU3HAKN CTPOCHUS OPTaHOUIOB.
PazmiuaTh OpraHouIs! KIETKH Ha PUCYHKE
yaeOHHKA.

OOBACHATD QYHKIIMN OTAEIBHBIX Op-
TaHOWJIOB B XKH3HEIEATEIFHOCTH
PacTUTENTHLHOM U )KMBOTHOU KJIETOK




No Koa-so OCHOBHbIE BUIBI IEATEILHOCTH 00Y- Hcnonb3oBanue
Tema Copnepixanue IleneBasi yCTAaHOBKA yPOKa
n/n 4acoB YAOUIMXCS HA YPOKe/BHEYPOUHOM 3aHSITHH o0opynoBaHue
4 |PasMHOXCHHE KICTKH H V3y4uTh JKU3HEHHBIA UK 1 [{udposoit
€€ )KM3HEHHBIN LIUKIT COMaTHYECKOM KJIETKU Ha MUKpPOCKOII U
XapakTepu30BaTh 3HAUEHUE PA3MHOKEHHS
[IpUMepe ACTALINXCS COTOBBIE MU-
KJIETKU.
KJIETOK KOpEIIKa JIyKa Kpompenaparbl

CpaBHHBAThH JAEJCHHUE KICTKH MPOKAPHOT U

Pa3zMHOKeHUE KIETKU IyTEM DYKapuoT, JejaTb BBIBOJbI Ha OCHOBE

nenieHns1 — od1Iee CBOMCTBO CpaBHEHMUSI.

KJIETOK OJJHOKJIETOUHBIX U OrnpenesnsTh MOHATUS «KMUTO3)» U

MHOTOKJIETOYHBIX Opra- «KJIETOYHBIN TUKIDY. DUKCUPOBATH

Hu3MOB. KiieTouHoe jeneHue pe3yabTaThl HAOIOACHUH, (HOPMYIHPOBATH

y IPOKapHOT — JAeJICHUE BBIBOJIBI.

KieTku HaznBoe. JleneHue CoOmroath mpaBuiia paboThl B KaOUHETE,

KJIETKH y 9yKapuoT. MuTo3. oOpareHus ¢ 1a00paTOPHBIM

Da3pl MUTO3a. JKHU3HEHHBIH 000pyI0BaHUEM

[MKJT KJIIETKH: HHTep(a3a, MH- OOBACHATH MEXaHU3M paclpeeIeHUs

T03. Pa3nenenue KIeTOYHOTO HaCJICACTBEHHOTO MaTepraia MeXIy ABYMs

COJICPKUMOTO Ha JIBe TOYEePHUMH KJIETKAMHU Y TIPOKAPHOT U

TOYepHHUE KIIETKH. PYKapHOT.

JlabopaTopHras padoTaNe 2 HasbiBaTh U XapakTepu30BaTh CTaJAUU

«PaccmarpuBanue Mu- KJIETOYHOTO LIMKJIA.

KpoInpenaparoB C Aeisi- HaOnromaTh ¥ OMIACHIBATE AEISIIUCCS

|IMMUCS KIETKaMI» KJIETKH 110 TOTOBBIM MUKpOTIpenapaTam.

2. 3aKOHOMEPHOCTH *KH3HH HA OPraHMu3MeHHOM ypoBHe (17 u)
5  |bakTepuu u BUPYCHI

PasnooOpazue Gpopm
OpPTaHM3MOB: OJJHOKJICTOYHBIC,
MHOTOKJICTOUHBIE 1
HekeTouHble. baktepun kak
OTHOKJICTOYHBIE JOSICPHBIE
opraHusMbl. Bupycsl kak
HeKIeTouHast hopMa >KU3HU.
OTINYHTENBHBIC

M3y4uTh CyliecTBEHHBIE
MpU3HaKKu OaKTepuii,
[[1aHOOaKTEpUii 1 BUPYCOB

Bo1ienaTs cyliecTBEHHbIE MPU3HAKH
OaxTepuii, IMaHOOAKTEpHil U BUPYCOB.
OOBACHATH (Ha KOHKPETHBIX ITPUMEpPaXx)
CTpOCHHE M 3HAUeHUE OaKTepuii,
uanobakTepuii 1 BUpycoB. PaccmMaTpuBaTh
1 OOBSCHATH 10 PHCYHKY y4eOHMKA Ipo1ecc

{udposoit
MHKPOCKOTI U
FOTOBBIC MU-
KpoIpernapaThl
OaxTepuii,
nmabopaTtopHoe
00opynoBaHue
s pUKCcary 1




Ne Koa-so OCHOBHbIE BUIBI IEATEILHOCTH 00Y- Hcnonb3oBanue
Tema Conepxanne IleseBasi ycTaHOBKA ypoKa
n/n 4acoB YAI0LUXCS HA YPOKe/BHEYPOYHOM 3aHATHH o0opynoBanue
ocoOeHHOCTH OaKTepHil 1 [IPOHUKHOBEHUS BUPYCa B KJIETKY U €TI0 OKpallMBaHUs
BHPYCOB. 3HaUCHUE OaKTepHil [Pa3MHOKEHUSI. OaxTepwHii mo
11 BUPYCOB B IIPUPOJE [IpuBoIUTH TIPUMEPBI 3aboneBaHuil,|[ pamy
BBI3BIBAEMBIX OaKTEPUSIMU U BUPYCaMHU
6 |PacturensHsiii OpTaHU3M YrmyOuts n 0600mars 1 Briensate 1 060011aTh CyIeCTBEHHBIE Lndposoii

1 €r0 0COOCHHOCTH [ 1aBHBIC CBOMCTBA PACTCHUIA: |cymecTBeHHBIE MPU3HAKH [IPU3HAKU PACTCHUN U PACTUTENBLHON MHUKPOCKOTII 1
aBTOTPO(HOCTD, [PACTEHMI U pacTUTENBHON KJICTKH. rOTOBBIC MU-
HECTIOCOOHOCTE K aKTUBHOMY  |KJTeTKH. XapakTepu30BaTh OCOOCHHOCTH IPOIIECCOB |[KPOTpenapaTl,
[CPCABMIKCHHIO, PA3MCIICHUC PKU3HEIeATSIFHOCTH PAacTeHU: MMTaHUA,  |MabopaTopHOe
OCHOBHBIX YaCTeil — KOPHS 1 IMTBIXaHUs, POTOCHHTE3a, PA3MHOKCHHUS. 00opymoBaHHE
no0era — B IBYX PasHbIX CpaBHUBATh 3HaYEHHE MMOJOBOTO U 11T TIPUTO-
cpenax. OcobeHHOCTH Gecrionoro cnoco0oB pa3MHOKEHHs TOBJICHUS
[PACTUTEIbHOM KIIETKH: [PACTEHM, AeJIaTh BbIBOJbl HA OCHOBE BPEMCHHBIX
[IPUHAJIEKHOCTD K JY- CpaBHEHMSI. MUKpoIpenapa-
KapHOTaM, HaTMIUE KIIe- OOBSICHATH POJIb PA3IMUHBIX PACTEHUH B [TOB
TOYHOM CTEHKH, IJIACTUJ U PKU3HU YeIOBEKA.
KpYIMHBIX Bakyonei. CrocoOb! [IpuBOIUTE IPUMEPHI UCIIOIb30BAHUS
IPa3MHOKEHUS PACTEHUIHA: EeJIOBEKOM Pa3HBIX CIIOCOOOB Pa3sMHOKEHUS
oj10Boe U Oecroloe. [pacTeHU! B XO34MCTBE U B IPUPOJIE
(OcoOeHHOCTH 10JI0BOTO
[Pa3MHOXKECHHUSL.
Tumner 6ecrionoro pas-
MHO>KEHHUS: BETETATUBHOE,
CIIOpaMU,ACIIEHUEM KIIETKH
HaJBOE

7" Hapereo rpuGoe. [puObl, HX CXO/ICTBO € JlaTh XapaKTEPUCTUKY 1 BbIIEnsTh 1 XapaKTEpU30BATh CyIIE- [{udposoii

JInmaiHuku

IPYTMMH 3yKapUOTHYECKUMHU
opraHuzMamMu —

CYIIECTBEHHBIX MPU3HAKOB
CTpOEHUS U

CTBCHHBIC IIPU3HAKNW CTPOCHUSA U ITPOLECCOB
PKU3HCACATCIIbHOCTHU

MUKPOCKOII U
COTOBBIE

P\

PO
CT



OcHOBHbIe BUAbI AeATENLHOCTU 00Y-

Ne LleneBas yctaHoBKa Kon-so Wcnonb3oBaHue
n/n Tema CopepxaHue ypoka 4acoB YaloLwmXcs Ha ypoKe/BHEYPOUHOM 06opyaoBaHHe
3aHATUM
MIPOIIECCOB KU3HEe- TpHUOOB U JUINAHUKOB Ha KOHKPETHBIX MUKpOTIpEnapaThl
PACTEHMSMH 1 FKHBOTHBIMH — [1TC/TPHOCTH rpuboB  H pyMepax. rpuooB,
L OTIIHYHE OT HIEX. THIIAHHIKOB CpaBHHBATH CTPOEHIE TPHOOB CO repOapHbIit
Crietmduueckue cBoiicTsa CTPOCHHEM PacTEHUM, KUBOTHBIX H MaTepHal TpruOoB
rpu6os. MuorooGpasue u ITUIITATHUKOB, 1EIaTh BHIBOJIBL. 1 JIATIIAHIKOB
3HAUEHHE TPHGOB: IUIECHEBHIX, XapakTepu30BaTh 3HAYCHHE TPHOOB U
[ISTIOYHbIX, ITUIITAHUKOB IS TIPHPOJIBI M YSIOBEKA.
napasutiieckux. Jnmaitnuky OTMeUaTh OMacHOCTH SIOBHUTHIX TPUOOB U
KAK 0COBBIE CHMOMOTIIECKHE HEOO0X0IMMOCTh 3HAHUS IPaBUII cOOpa
OpPraHU3Mbl; UX MHOrooOpasue rprboB B npupose
1 3HAYCHIHC
8 PKuBoTHBIN Oopranm3M u  (OcoOEHHOCTH KUBOTHBIX BreI1euTs 1 0000IINATE 1 BiraxxHbie
ero 0COOCHHOCTH OpTaHU3MOB: TIPUHA- CyIIeCTBEHHBIC IPH3HAKHI [pernapaTsl
TIEKHOCTB K 9YKapruoTaM, CTPOCHUS U MIPOIICCCOB PKUBOTHBIX
reTepoTpOpHOCTD, PKU3HEIEATCITLHOCTH BruenaTs, u 0606maTs CymecTaeHHEe [Pa3THIHBIX
CIIOCOOHOCTH K aKTUBHOMY ~ [KHBOTHBIX [PHSHAKH CTPOCHIT H [POTCCCOB TUTIOB
[lepe BIIKEHHIO, 3a60Ta o PKU3HCICATCIBHOCTHU ) KXUBOTHBIX.
HOTOMCTRE, MOCTpOHKa HaOmroqaTh 1 ONMUCHIBATH ITOBEACHHUE
kv (THE3 D, HOD). JleneHue PKHBOTHBIX.
KHBOTHBIX 110 CLIOCOGAM HasbiBaTh KOHKPETHBIE IPUMEPBI
JIO6I)IBaHI/I$[ IMILH: PACTHTEb- Pa3JIMIHBIX JI.ITIKI/IX JKHUBOTHBIX U HaI/I6OHee
HOSUTHDBIE, XHIITHBIE, M- PaCpOCTPaHCHHBIX JOMAITHUX KUBOTHBIX.
asHTHYCCKHUE, Maab K, OOBSCHATH POJIb PA3IMIHBIX )KHBOTHBIX B
cesuTHBIe PKU3HH YelloBeKa. XapaKTepru30BaTh
criocoOBI TUTAHUS, PacCeICHus,
[epeKUBAHUS HEOJIATONIPUATHBIX YCIOBUN H
[MOCTPOIKY JKUJIUIIL dKHBOTHBIMHU
. 3aKOHOMEPHOCTH B3aUMOOTHOIIIeHUIi Opranu3mMoB u cpeabl (15 4)
9 |Ycnosust xusHu Ha 1

Semire

Cpem)l JKU3HU OPraHU3MOB Ha

3emiie:  BOJHAs, HAa3eMHO-

BO3/IyIIHAs,

JlaTh XapakTepuCTUKyY
OCHOBHBIM CpeJiaM KU3HH

BI:IZ[GJ'IHTL 1 XapaKTepr30BaTh Cylle-
CTBCHHBIC IPHU3HAKU CPC/l )KU3HU HaA 3emite.

[{udposast
mabopaTopus 1o

OKOJIOTHH

:ﬂEO:IOSW



OcHoBHbIE BU/IBI 1€SIT€IbHOCTH 00Y-

Ne ejleBasi yCTAHOBKA Koz-o Hcnoun3oBanne
Tema Conep:xanue 1 y YAUIUXCHA HA YPOKe/BHEYPOUHOM
n/n ypoKa yacoB obopynoBanue
3aHATHH
n (maTauK MyT-
a3bpIBaTh XapaKTepPHbIE MPU3HAKH
I0YBEHHAs!, OPrAHM3MEHHAL. P 6p P! HOCTH, BITaY-
OpraHU3MOB — OOUTATENEH ITHX CPENl
'V CII0BHS JKM3HU OPTAHU3MOB p p Hoctn, pH, yr-
PKA3HHL.
B PasHBIX Cpelax. - 5 JIEKHUCIIOTO Ta3a u
apaKTepH30BaTh YEPTHI MPUCITOCO0-
DKONOrHYECKHE paKTep PTBL TP KHCT0pOIa)
(bakTOpEI:abHOTHIECKHE JIEHHOCTH OPTaHU3MOB K CpeJie nX
. b
OHOTHYECKHE U obuTans.
AHTPOTIOTEHHBIE Pacro3HaBaTh M XapaKTEpH30BaTh
DKOJIOTHIECKHE (PAKTOPHI CPEIbI
10 3konornueckue BBISBUTE OCHOBHBIC 1 BoIIEIATh U XapaKTepU30BaTh TPUIUHbI [udposas

mpobieMsl B Onocgepe.
OxpaHa MPUPOIBI

O06001ICHNE paHee U3Y-
ueHHOTro MaTepuaia. OT-
HOIIICHHE YEI0BEKA K TPUPOJIE
B HCTOPHHU YEIIOBCUCCTBA.
[Ipo6aembr Ouochepsr:
MCTOLICHUE TIPUPOIHBIX
[pecypcoB, 3arpsisHeHUe,
COKpaleHue OHOJIOrHYECKOro
pazHooOpasusi. Pemenne
PKOJIOTHUECKUX TpoliIeM
Ouocdepsl: pallOHAIBHOE
MCIIOJIb30BaHHE PECYPCOB,
OXpaHa IPUPO/IbI, BCceobiiee
PKOJIOru4ecKoe 00pa3oBaHue
HACEJICHHUS.

JTaboparopras paborta Ne6
«O1eHKa KayecTBa

OKpYXKarouiei cpenbi»

PKOJIOTHYECKHE MPOOICMEI
ounocdepsr. [Iposectu
OLICHKY KayecTBa
OKpY’Kalowieil cpepl.

PKOJIOTHYECKUX TpobieM B buocdepe.
[TporHO3MpPOBATH MOCIEACTBYS UCTOLICHUS
MIPUPOIHBIX PECYPCOB M COKPAIICHUS
OHOJIOTHIECKOTO pa3HOOOpa3HsL.
OOCyXaTh Ha KOHKPETHBIX IPAMEpPax
PKOJIOTMYECKHE POOIJIEMBI CBOETO pEeTHOHA
1 Orocdepbl B 11e7I0M. ApryMEeHTHPOBATh
HEOOX0IMMOCTBD 3alUThl OKPYKAIOIIEH
Cpeibl, COOJIOICHUS ITPaBUII OTHOILICHUS K
PKUBOI U HEXXHMBOU IIPUpOLE. BBIABIATE U
OLICHMBATh CTENICHb 3arps3HEHHs
noMmeneHuil. PUKCUpoBaTh Pe3yJbTaThl
HaOJIOICHHUH U 1eNaTh BBIBOJIBL.
Cobronath npaBuia paboTsl B kKaOuHeTe,
oOpareHus ¢ 1ab0paTOPHBIM
00opynoBaHuEM

nmabopaTopus 1o
DKOJIOTHU (IATYHK
BJIQ)KHOCTH, YTJIe-
KHCJIOTO Ta3a U
KHCJIOPO/aa)

KAJIEHJIAPHO-TEMATUYECKHWH TIJIAH




Ne n/m HaumeHoBaHue pa3iesioB H TeEM JomaiHee 3a1aHue aaTa
Beenenne.-3u
TEeCTHI

1 [[oBropenwue kypca «buomorus, SKm».

2  [BXoaHOii MOHUTOPUHT

3  [Beenmenue. MHoroo6pasue »uBoro Mupa. OCHOBHBIE CBOWCTBA JKHUBBIX OPTraHU3MOB. Crp 7-10 Bomp 1-9
Tema 1. CTpyKTypHasi opraHu3anus KUBbIX OPraHU3MOB.

4  |Heopranmyeckue BEMIeCTBa, BXOAIINE B COCTAB KIETKH.-11 gacoB Crp 13-16 Bomp 1-6

5 |(Opranuyeckue BelIeCTBa, BXOISIINE B COCTAaB KIETKH. Crp17-22 Bonp1-12
JL p. Nel «Kamanumuueckas akmughocms pepmenmos 6 scuewix kiemxaxy. TP

6 [[lnacruueckuii oOMeH. buocuHTe3 OENIKOB. Crtp23-26 pab tetp

7 | DHepreTmyecKuii 0OMeH. 27-29 zamicu y4uTh

8 |OOMeH BemecTB U MpeBpaIleHIe YHSPTHH. 29-30 Bomp1-9

9  |IIpokapuoTmyeckas KIETKa. 31-34 Bomp 1-6

10 |Dykapuoruueckas kierka. [lutomnasma. Jlabopamopnas pabomaNe? « Hzyuenue cmpoenus pacmumenbHoU U HCUGOMHOU KIIemKU No0 35-41 momen Tabn
MUKpockonomy, « Dusuonocuieckue coUCM8a Ki1emoyHvix memopany. TP

11 |Dyxapuoruueckas kinerka. SAuxpo. 42-45 Bonp1-10

12 |lenenue knetku. JI. p. Ne3 «/lenenue knemxu. Mumo3s 6 kiemkax kopewikos iykay. TP 46-50 Bomp 1-7

13 |Kiero4Has TEOpHsi CTPOSHHUS OPraHU3MOB. 51-53 Tect

14 |Koumponvhas paboma « CmpyKmypHas opeanu3ayus HCUBbLX OPSAHUIMOBY.

Tema 2. PasMHOkeHHE H HHANBUAYAJIBHOE PA3BHTHE OPTaHN3MOB.-S 4acoB

15 |becnosoe pasmHOXeHHE Opranu3MoB.  JI. p. No4d « Cnocobbi 6ecnosio2o pasmHoiCeHUusi Op2aHu3Mo8y. 55-59 yuuth

16 [[TosoBOE pa3MHOXKEHHE OPraHU3MOB. Pa3BUTHE MOJOBBIX KIETOK. JI. p. Ne5 « Cmpoenue nonosvix kiemoxy. TP 60-64 Bomp 1-6

17 | OMOpHOHANBHBII NEPUO PA3BUTHS OPraHU3Ma. 66-70 Tabn

18 |TTocTaMOpHOHANBHBIN IEPHO] PA3BUTHSI OPraHU3Ma. 71-75 Bomp1-7




19

OO01Ire 3aKOHOMEPHOCTH Pa3BUTHS. bHOTeHETHIECKIIA 3aKOH.

Tect

Tema 3. HacjiencTBEHHOCTh H H3MEHYHBOCTD OpFaHl/l3MOB.-13 yacoB

20 [Cenermka Kak HayKa, METOXBI €€ U3YICHUS. 78-81 pab terp
21 [MonornbOpugHOe CKpeIrBaHue. 82-87 Tetp.
22  |luruOpuaHOE CKpEIIUBaHUE. 88 -93 pab tetp
23  |PenieHue reHETHUYCCKUX 33724 Ha TeMy «J{urubpuaHoe ckpemuBanuey. Jlabopamopras pabomaNe6 « Cocmasnenue poooCio8HbIXY. ;recT
24 |M3yueHue HaclieOBaHHs MPU3HAKOB Y YEJIOBEKA. 93-95
25 [Cenermka momna. HacnemoBanue MpHU3HAKOB, CICTICHHBIX C MTOJIOM. 96-99 Bomp1-6
26  |B3anmMoJeicTBHE TEHOB. MPE3CHT
27 |HacnenctBeHHas (T€HOTHITMYECKAst) ©3MEHIUBOCTD. 100-104
28 |DeHoTunHMUecKas U3MEHUYHBOCTh. JI. p.Ne7 «llocmpoenue sapuayiloHHO KpUsoiy. 105-108

29 [MpeamMeT u 3a7aum CENEKIHU. JI. p.No8 « H3yuenue penomunog mecmuvix cOpmos pacmeHuiLy. Pa6 tetp
30 |[Metoubl celaeKInK PACTEHUH U )KUBOTHBIX. 111-115 Bomp 1-10
31 (Cenekuust MUKPOOTaHU3MOB [T 25 cunkBelH
32  [Bauem na memy «Paszmnodicenue u uHOUsUOyanvbHoe pasgumue opeanuzmos. Hacnedcmeennocme u usmMeHyu80Cmb OP2AHU3IMO8Y.

Tema 4. DBosonus *KUBOro Mupa Ha 3emJe.-20 yacos

33  |Pa3Burune OMoOJOrHH B TOJAPBHHOBCKUI Meprol. CTaHOBIICHHE CUCTEMATHKH. I1.26 pab Tetp
34 | DBomouuonnas reopus JK.b.Jlamapka. I127 pab Terp
35 |HayuHble ¥ COIMALHO-I)KOHOMHYECKHE MPEANOCHIIKH BOZHUKHOBEHHUS Teopuu U. [lapBuHa. I1.28
36 |Yuenue U./lapBuHa 00 HCKYCCTBEHHOM 0TOOpE. JI.p.Ne9 «H3yuenue pe3yismamos uckyccmeeHHo20 omoopay. I1.29Ttect
37  [Yuenme Y./lapBrHa 00 €CTECTBEHHOM OTOODE. I1.30 pab Tetp
38 |MukposBomonusi. Bua, ero kpurepun u CTpykrypa. Jlabopamopnas pabomaNel 0 « U3zyuenue kpumepues 6uoay. 141-143 pab Terp
39 | DnemeHTapHBIE 3BOJIIOIMOHHBIE (PAKTOPBI. I1.32Bomp




40 | DopMbl ECTECTBEHHOTO 0TOOpA. I1.33 3anmcu y9uTh

41 |T'maBHBIC HAIIPABJICHUS YBOJIIOIIHH. I1.34 pab Tetp

42 | TUIsl DBOTIONUOHHBIX N3MEHEHUH. I1.35 Bomp1-5

43 |IIpucniocoburensHbIe 0COOEHHOCTH CTPOCHHUS M MOBEICHUS KUBOTHBIX. Crpl65-174

44 |3aboTa 0 IOTOMCTBE. I1.37

45 |®dusmnonoruyeckue agantauuu. JI p.Nell «H3zyuenue npucnocobieHHOCmU 0p2aHu3MO8 K cpede 0OUMAaHUsy. ;recT

46 | MakposBoutonysi. bHoIoruuecKue mocaeICTBUS aJanTaIiii. I1.38 pab Tetp

47 | Obobwarowuii ypok no meme « I80I0YUOHHOE YUEeHUEY.

48 | CoBpeMeHHBIE TIPEICTABICHNS O BOSHUKHOBCHNH KH3HU U €€ Pa3BUTHH B 3pax IPEBHEH KU3HU. 191-194koncnexT

49 | JKu3HB B Maneo30icKyo 3py. 1142

50 |JKu3Hb B ME3030¥CKYIO 3pYy. 143 yuuts

51 |2Ku3Hb B KaiiHO30MCKYIO 3PYy. I1 44,45 xoHCTIEKT
52 3auem na memy «260110YUsL HCUBO2O MUPA HA emuey.

Tema S. B3auMooTHoIIeHNs opraiu3Ma u cpeiabl. OCHOBBI 3K0JI0THHU.-12 yacoB

53  [Crpyktypa 6mocdepsr. B.1. Bepragckmid. 219-223 Bomp

54  [KpyroBopoT BEIIECTB B IIPHPO/IE. 147

55  |CoobmecTBa )HUBBIX OpraHU3MOB. VcTOpHs MX (GOpMHPOBaHUS. IT 48, pab Terp

56 |AOuotuyeckue GHaKTOPHI CPEJIbI. I1.50

57 |MIHTEHCHBHOCTH BO3IECHUCTBUS (PAKTOPOB CPEIBL. I1.51 Bonp

58 [Muoroo6pasue u CTpyKTypa omoreno30oB. JI. p.Nel2 «Cocmasnenue yenu numanusiy. I1.49

59 |buotnueckue GpakTopsl cpenbl. B3anMOOTHOIIEHHS MEX/ly OpraHHu3MaMH. I1.52 pab Terp

60 |[IpupoxHBIe pecypchl U UX UCIIOJIb30BaHKE. VICKycCTBEHHbBIE OMOIIEHO3HI. I1.53

61 [[lociencTBus XO3IUCTBCHHOW NESITEIHPHOCTH YEIOBEKA ISl OKPYKAIOIICH CPEIbL. I1.55




62 |(OxpaHa PUPOIBI M OCHOBBI PALIMOHAILHOTO IPUPOIOTIONb30BAHHS. I1.56
63 [YcimoBus xxu3um Ha 3emie. IIpakruueckas pabora. [{udposas maboparopus mo sxosoruu TP
64
Dxonornyeckue npodieMsl B brochepe. Oxpana nmpupo;sl Jlabopatopras pabora Ne6 «OneHKa KauecTBa OKpysKaromiei cpeasn» TP
Tema 6. IloBTOpeHue.-6 yacos
65 |CraHOBIECHHE COBPEMEHHOM TEOPHH IBOTIONHMA. DAaKTOPHI M pE3yIBTATHI SBOIFOLINH. TeCcT
66 |KieTka — cTpyKTypHas ¥ QyHKIIMOHAIbHAS eIMHUIA XKHBOTO. Pab Terp
67 [3aKOHOMEpPHOCTH M3MEHYMBOCTHU U HACJIEACTBEHHOCTH oo
68 | B3aumopeWcTBHsI OpraHu3Ma U Cpeibl OOUTAHUS. oro
69 |Hmozosas konmponvhas paboma. Tectsr OI'D
70  |AHanm3 KOHTPOJBHOH paboTHI

Hcemounuku ungpopmayuu:

1. Buonoeus. 6-9 knaccel. Temamuueckue zauemot/Cocm.: I'. C. Kanunosa, A. H. Msekosa, B. 3. Pesnuxosa. M.: Obpazosanue ons écex, 2005;

2. bBopucoea JI.B. Temamuueckoe u noypounoe nianupoéatue no ouonozuu k yuebnuxy C.IMamonmosa, B.5.3axaposa, H.U.Conuna «buonozus. Obwue 3axonomeprocmu. 9
xnacey. M.: Sxzamen, 2006.

3. Jloskoea T.A., Conun H.1. memoouueckoe nocobue k yuebnuxy Conuna «buonocusn. Obwue 3axonomeprnocmu. 9 knaccy. M.: JJpogha, 2007;

4. Hukuwoe B. U. Cnpasounuk wikonvhuxa no 6uonozuu: 6-9 knaccei. M.: JIlpoga, 2006;

5. Hukxuwoe B. 1., Tepemos A. B. JJudaxmuueckuii mamepuan no 3oonozuu: Ilocobue ons yuumeneii 6uonozuu. M.: PAVE - [lumadenw, 2006;

6. Huxuwoe B. 1., Kocopykosa JI. A. Bomanuxa. Judakmuueckuii mamepuan: Ilocobue ons yuumenet 6uonozuu u yuawuxcs. M.: PAYE - Hnexca, 2008;

1. Peumepc H. @. Kpamxuii cnosaps 6uonozuveckux mepmunos.: Ku. ons yuumens. M.: I[Ipoceewenue, 2005;

8. Conun H. 1., Bpoexuna E. T. Buonozus. JKueoii opzanusm. 6 knacc: Memoo. nocobue k yueonuxy Conuna H. U. M.: Jlpopa, 2009;

9. Cusoenaszos B.U., Kupunenxo B.H., [lemposa B.M., Cmupnosa H.A. Tempaow ons oyenxu kavecmea suanuti k yueonuxy C.I.Mamonmosa, B.b.3axaposa, H.U.Conuna «buonozusi.

Obwue 3axonomeprocmu. 9 knaccy». M.: /lpogha, 2007;
Conun H. U. buonoeus. Obwue 3axonomeprocmu. 9 knacc. Pabouas mempaos x yuebnuxy «buonozus. Obwue 3axonomeprnocmuy. M.: /[poga

banku 332]3]—[1/]]7[ mo (l)OpMPIpOBaHHlO H OIICHKE eCTeCTBe]—[HOHay‘lHOﬁ rpaMOTHOCTH

WHcTuTyT CTpaTernu pasBuTHS oOpasoBanms. bank 3amanmii. EcrtectBennonayunas | http:/skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
IpaMOTHOCTH



http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/

Poccuiickasi 3JeKkTpoHHAas IIKona. OJEKTPOHHBIA OaHK 3agaHuil 1o Qopmuposanuio | hitps://fg.resh.edu.ru/functionalliteracy/events

(hyHKIMOHATBHOM TPaMOTHOCTH

DdesepanbHbIi HHCTUTYT MEIAaroruueckux u3Meperuil. OTKpbIThIA OaHK 3amanuii juis ouenku | https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-
ecTecTBeHHOHay49HOH rpamoTHOCcTH (VII-IX Kaccer) gramotnosti

Ipumepsr OTKPBITBIX 3aJaHui PISA o YHATATEILCKOM, MaremaTuueckoi, | http://center-imc.ru/wp-content/uploads/2020/02/10120.pdf

eCTeCTBeHHOHay‘-IHOIjl, (1)I/IHaHCOB0171 IrpaMOTHOCTH U 3aJlaHUM 110 COBMCECTHOMY PCHICHUIO 3ada4

3amaHus MO XUMHMA W OHONOTWH, HampaBleHHbIE Ha (OPMHUpPOBaHHE ecTecTBeHHOHaywHO# | http://vostochs.ucoz.ru/2019i2020ug/Trahuk/trachuk n_i_zadanija_po_biolog

IrPaMOTHOCTH ii_i_khimii.pdf
VYpoku «Poccuiickoi 3IEKTPOHHOM LLIKOIbI»
Ne ni/m JJleMeHT coepKaHusl Ccepliku Ha ypoku Poccuiickoii 371eKTPOHHOM HIKOJIbI
1 VYuenune 00 3BoOIMK Oprann4eckoro Mmupa. Y. JIlapBuH — OCHOBOIIOJIOXKHUK yueHHs: 00 dBosronun. Ycnoxkaenue  https://resh.edu.ru/subject/lesson/2472/start/

pacTeHHH U )KMBOTHBIX B IIPOLIECCE IBOIOLHH.
Buonorudeckoe pasHooOpasye Kak OCHOBA yCTOWYHUBOCTH OHOChEPHI U pe3yIbTaT IBOIIOLUH

https://resh.edu.ru/subject/lesson/2479/start/
https://resh.edu.ru/subject/lesson/2476/start/
https://resh.edu.ru/subject/lesson/1591/start/
https://resh.edu.ru/subject/lesson/1593/start/
https://resh.edu.ru/subject/lesson/2454/start/

2 DKOJIOTHs, HKOJIOrnUecKue (hakTopsl. BiusHue sxogornueckux Gpakropos Ha opranusmel. [lomymsiust kak ¢popma  https://resh.edu.ru/subject/lesson/2209/start/
CYIIECTBOBAHMUS BHA B PUPO/Ie. B3anMoaelicTBrE MOMy IS Pa3HbIX BUAOB (KOHKYPEHIIUS, XUIITHHYECTRO, https://resh.edu.ru/subject/lesson/2659/start/
CcHUMOMO03, TapasuTusM) B 9kocucTeMe. Ce30HHBIE U3MEHEHHUS B JKUBOM IPHPOJIE

3 DKOCHUCTEMHAsI OpPraHU3aIIUs )KUBOHM MTPUPOJIbL. DKOCHCTEMA, €€ OCHOBHbIE KOMIOHEHThI. CTpyKTypa https://resh.edu.ru/subject/lesson/2475/start/
sKocuctemsbl. [TuieBbie cBsi3u B 3kocucteme. Llenu nuranus. B3auMoieiicTBIe MOMyIAIMN pa3HbIX BHOB B https://resh.edu.ru/subject/lesson/1592/start/
skocucreme. EcrecTBeHHast akocucTeMa (OUoreoneHos). ArposkocucteMa (arpoleHo3) Kak HCKYCCTBEHHOE https://resh.edu.ru/subject/lesson/2455/start/
c00011ecTBO Opranu3MoB. OCOOEHHOCTH arpo’IKOCHUCTEM.

4 Buocdepa — riobanbuas skocucrema. B.M. BepHaickuii — OCHOBOIOJIOKHUK yueHus o 6uocdepe. CTpykrypa https://resh.edu.ru/subject/lesson/3896/start/17493/

o6uocdepsl. PactipocTpaHeHne u poIib KHUBOTO BellecTBa B bnocdepe. 3HaueHNE 0XpaHbl Onochepsl s
COXpaHeHHs XU3HU Ha 3emiie. Brosoruueckoe pasHoobpasue Kak OCHOBa YCTOHYMBOCTH OHOC(EpBL.
CoBpeMEeHHBIE YKOJIOTHYECKHE IPOOIEMBL, HX BIUSHUE Ha COOCTBEHHYIO )KU3Hb U )KU3Hb OKPYKAIOIINX JIFOJICH.
IMocnencTus NesITENHHOCTH YEOBEKa B IKOCHCTEMAaX

Ypoku «PoccuiicKoi 3JIEKTPOHHOM LIKOIbI»

Ne n/m DJIeMeHT cofiep:KaHus

1 Buonorus xak Hayka. Posrs 6nonorun B opMHpPOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHBI MHPAa,
B MIPAaKTUYECKOH JesTeTpbHOCTH Mo ieil. Haydrbie MeTop! H3ydeHns, IpUMEHsIeMbIe B OHOJIOTHH:
HaOJI0IeHUEe, ONIMCaHNe, SKCIIEPUMEHT. | nmore3a, Moiesb, TEOpHS, NX 3HAUYCHHUE U HCIIOJIH30BAHNE B
[IOBCEIHEBHOM KM3HU

Ccpliku Ha ypoku Poccuiickoii 3J1eKTPOHHOM MIKOJIbI
https://resh.edu.ru/subject/lesson/2115/start/
https://resh.edu.ru/subject/lesson/7843/start/232162/
https://resh.edu.ru/subject/lesson/2114/start/


https://fg.resh.edu.ru/functionalliteracy/events
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://center-imc.ru/wp-content/uploads/2020/02/10120.pdf
http://vostochs.ucoz.ru/2019i2020ug/Trahuk/trachuk_n_i_zadanija_po_biologii_i_khimii.pdf
http://vostochs.ucoz.ru/2019i2020ug/Trahuk/trachuk_n_i_zadanija_po_biologii_i_khimii.pdf

2 KieTouHoe cTpoeHre OpraHu3MOB KaK J0KA3aTeIbCTBO X POACTBA, €AUHCTBA )KUBOU IIPUPOIBIL. https://resh.edu.ru/subject/lesson/2114/start/
Mmuoroo6pasue kiIeTok. I'eHbl 1 XpoMocoMbl. KiieTouHbIe 1 HEKIIETOUHBIE (YOPMBI KHU3HU. BUpyChI https://resh.edu.ru/subject/lesson/1587/start/
https://resh.edu.ru/subject/lesson/1588/start/

https://resh.edu.ru/subject/lesson/1589/start/

https://resh.edu.ru/subject/lesson/1585/start/

https://resh.edu.ru/subject/lesson/1586/start/

https://resh.edu.ru/subject/lesson/2214/start/

https://resh.edu.ru/subject/lesson/2212/start/

3 OAHOKJIETOYHBIE M1 MHOTOKJICTOYHBIE OPTaHU3MBI M UX MpU3Haku. HaclieicTBEHHOCTD 1 https://resh.edu.ru/subject/lesson/2465/start/
M3MEHYMBOCTH — CBOMCTBA OPraHM3MOB. TKaHU, OPraHbl, CHCTEMbI OPraHOB PACTEHHUI 1 https://resh.edu.ru/subject/lesson/7857/start/289573/
JKUBOTHBIX. https://resh.edu.ru/subject/lesson/2482/start/

https://resh.edu.ru/subject/lesson/2480/start/
https://resh.edu.ru/subject/lesson/2481/start/
https://resh.edu.ru/subject/lesson/2478/start/
https://resh.edu.ru/subject/lesson/1006/
https://resh.edu.ru/subject/lesson/818/
https://resh.edu.ru/subject/lesson/819/
https://resh.edu.ru/subject/lesson/820/
https://resh.edu.ru/subject/lesson/821/
https://resh.edu.ru/subject/lesson/822/
https://resh.edu.ru/subject/lesson/823/

Hasueamop camocmosmensnou noocomosxu k OI'2-2022 BHOJIOTHA

TpennpoBouHbIe 3aJaHUs

3ananue 1 http://oge.fipi.ru/os/xmodules/gprint/openlogin.php?qst=699ECA291F898FFF40C617917BDAABF2
Sanmanue 2 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=DD4BA371DBBAB178447DBED82A673196
3amanwue 3 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=E7B0C8230DFDA1744COD9A42ECT762F5
3amanwue 4 http://oge.fipi.ru/os/xmodules/gprint/openlogin.php?qst=3cc41b90e560e311af61001fc68344c9
3amanwue 5 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=8040576B0SDBB5964F2ESEA394A2113F
3ananue 6 http://oge.fipi.ru/os/xmodules/gprint/openlogin.php?qst=2D5EAD08B4F7B3AC4569E823B2AF1556
3ananue 7 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=35E80883A6C5B2104E996217BBSEDABA
3ananue 8 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=53B6267115B1836A4E9CD15B518D72BA
3amanue 9 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=96B4BDB28674B11F4A32A2CCC0AS50D07
3amanue 10 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=A472C4C7179A8D0E46C3D84494D820FC
3ananue 11 http://oge.fipi.ru/os/xmodules/gprint/openlogin.php?qst=10013EEDE75DB9344C949D68972C295E
3amanue 12 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=43365CCBDS8CF967E4AD87666052CA9A3
Samanwue 13 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=CB798 1BA200AB99F471 B32ECF1B0C290
3amanue 14 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=DD051D691807BB7649592785ECIEDFDE
3ananue 15 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=57785EDEC1CCBDB84CF8D4ABCB5026BA
3ananue 16 http://oge.fipi.ru/os/xmodules/gprint/openlogin.php?qst=D69E7F88F6E295BA41FDD934E55F8C19



3amanwme 17 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=14258BDB9946881347EE19BE617CE37C
3ananue 18 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=82E253539300A3EA443C2C103698CBCA
3amanue 19 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=403acac5e660e3119cce001fc68344c9

3amanwue 20 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=7AD66F5ACBBF8452468997DA2DD1F1AD
3amanue 21 http://oge.fipi.ru/os/xmdules/qprint/openlogin.php?qst=B4E266DB3CAF996C48CCC8E51D4AB4ES
3anmanue 22 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=bal5f6d1e560e311af61001fc68344c9

3ananue 23 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=F1B1A195F3C0990F433BA97FFF961C7C
3anmanue 24 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=31 AE4FEC80E29D804E1B2A5F47AD0522
3anmanwue 25 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=65DOCB1F6F6DIFD64A2D21F63110AE01
3ananue 26 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=3686d6e0e660e3119cce001fc68344c9

3anmanue 27 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=4E9D8IF4071 BA6CC46E64528298 AEEF8-ZP
3amanwue 28 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=B7D8F68387D984A84190F02A76CFDE6C
3amanwue 29 http://oge.fipi.ru/os/xmodules/qprint/openlogin.php?qst=B01C5D2DCE6E88204DC81B49B7AF8072-ZP



