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BBenenue

OcHamenue 0011e00pa30BaTEbHBIX KO COBPEMEHHBIM aHAJIOTOBBIM U IH(DPOBBIM
o0opynoBaHUEM SIBISIETCSI MaTepUalIbHOM 0a30ii peanuzannu deaepanbHOro rocy1apcTBEHHOIO
00pa30BaTeNbHOr0 CTaHAAPTA. DTO OTKPHIBAET HOBBIE BO3MOXKHOCTH B YPOUHOU M BHEYPOUHO,
BHEKJIACCHOM  JICATENbHOCTH M SBISIETCS HEOThEMJIEMBIM  YCJIOBHEM (OPMUPOBAHUS
BBICOKOTEXHOJIOTUYHOM CpeAbl MIKOJBbI, 0€3 KOTOpPOW CJIO0XHO IMpPEeICTaBUTh HE TOJIbKO
npodunsHOEe 00ydeHHe, HO U COBPEMEHHBIN 00pa3oBaTenbHBIN Mpolecc B 1enoM. Pa3pacraercs
MoJIe B3aMMOJICUCTBHS YUYCHHUKA W YUYUTENs,, KOTOPOE PACHpPOCTPAHSIETCS 3a CTEHBI IIKOJIBI B
peaNIbHBI W BHUPTYyalnbHBIM couuyM. Mcnonmp3oBanue ydeOHOro 0OOpYHAOBaHUS CTAaHOBUTCS
CpeAcTBOM 00ECIIeueHHsI TOT0 B3aUMOCHCTBUS, TEM 0oJiee B YCIOBHUAX 00yUeHHUS IPEAMETY Ha
yrIyOn€éHHOM ypOBHE, TpeAroyiaraeMoM mpoduimsanueid oOydeHus. BpICOkas CII0XXHOCTB
paboThl C COBPEMEHHBIM IU(PPOBLIM, 00ecreueHne ero paboTocnocoOHOCTH, HETOCTATOYHOCTh
METOJIMYecKoro obecreueHusi — BCE OITO 3a4acTyl0 BCTyMaeT B MPOTUBOPEUYUE C
HEJO0CTaTOYHOCTHIO HH()OPMALIMOHHBIX U MHCTPYMEHTAJIbHBIX KOMIIETCHIIUH Te/1arora.
Pa3pemienrie 1aHHOTO KOH(JIMKTa BO3MOXKHO B MPAKTHUECKOH AESITENHbHOCTH, B BBIOJHEHUU
JIEMOHCTPAIIMOHHBIX W Ja00OpaTOPHBIX padOT, OpraHHU3AIMH JIA0OPATOPHOIO IKCIICPUMEHTA, B
OpraHu3aliy TMPOEKTHOW U Y4eOHO-HCCIEIOBATEIbCKON JAESITENIBHOCTH oOydaronmuxcs. B
MPOIIECCEe IKCIEPUMEHTAIBHOW PabOThl ydaluecs MpUOOpPETaloT OMBIT MO3HAHUS PEAIbHOCTH,
SIBJITFOIIUNCS BXKHBIM 3TarioM (OPMHUPOBAHUS Y HUX YOCKICHUH, KOTOpPBIC, B CBOKO OYEPE.lb,
COCTaBJISIIOT OCHOBY Hay4yHOTO MHPOBO33peHHS. B To ke Bpems oTpabaThiBaeTcs METOJMKA
MIOCTAHOBKM JKCIIEPUMEHTA. TeMaThka paccMaTpHBAEMBbIX 3KCHEPUMEHTOB, KOJIMYECTBEHHBIX
OTIBITOB, COOTBETCTBYET CTPYKType MPUMEpPHON 00pa3oBaTelbHOW MPOTrpamMMbl MO OHOIOTHUH,
comepxkanuto DenepanbHOTO TOCYIApPCTBEHHOTO oOpazoBartensHoro crangapra (PI'OC)
OCHOBHOT0 00111er0 00pazoBanus. [locraBisiemble B IIKOJIBI COBPEMEHHBIE CPEJICTBA OOyUEHUs, B
pamkax mpoekrta 1neHrpa «Touka pocra», comepiaT Kak yKe U3BECTHOE 00OpyaoBaHHE, TaK U
MpUHIUIIHATBEHO HOBoE. [Ipexne Bcero, 3To 1udpoBbIe J1A0OPATOPUU ¢ HAOOpaMU JTaTYUKOB,
MO3BOJISIIOIIME  MPOBOJAUTH  HU3MEPEHHUS  (U3HUYECKUX, XUMHUYECKHX, (HU3HUOIIOTHUECKUX
rapaMeTpoB OKPYXKalIIeH cpeapl U OopraHu3MoB. B ocHOBY o00pa3oBaTelbHOW MpPOrpaMMBbl
3aJI0’KeHO TIpUMEHeHue U(POoBBIX TabopaTopuil. PaccMoTpeHHbIE B TOCOOUU OMBITHI MPOIILTH
IIUPOKYIO ampobanuio. MHOTONETHssST MpPaKTUKa HCIONb30BaHUS MU(PPOBBIX J1abopaTopuil U
MHUKPOCKOIMYECKOW TEXHUKH B IIKOJIE IOKa3ajda, YTO COBPEMEHHbIE TEXHUYECKUE CPEACTBa
oOydeHHsT HOBOTO TIOKOJICHHSI TO3BOJSIOT JOOUTHCS BBICOKOTO YPOBHS YCBOCHHS 3HaHUH,
(hopMHUPOBaHHS TPAKTUYECKUX HABBIKOB OMOJOTUYECKHX HCCIEAOBAHHM, YCTOMYMBOTO pPOCTa
MMO3HABATEIPHOTO HWHTEpPEca IIKOJIBHUKOB M, KaK CIIEJICTBUE BBICOKOTO YPOBHS Y4eOHOU
MOTHBAIIUH.

Ieas u 3apaun

* peayiM3anysi OCHOBHBIX OOIIE0Opa3oBaTENbHBIX MPOrpaMM IO Y4YEOHBIM MpeaMeTaM
€CTECTBEHHO-HAYYHOMN HANpaBJICHHOCTH, B TOM YHUCJIE€ B paMKaX BHEYPOUHOU 1€ATeIbHOCTH
00yJaronuxcs;

* pa3paboTKa W peaau3alusi Pa3HOYPOBHEBHIX JIOMOJHUTEIBHBIX 00IIe00pa30oBaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHOW HAIPABIEHHOCTH, a TAK)KE UHBIX MPOTPaMM, B TOM YHUCIIC B
KaHUKYJSIPHBIN [IEPUOL;

* BOBJICUECHHUE YYAIlIUXCS U MEeJarOrM4eCKUX paOOTHUKOB B MPOEKTHYIO AESITEIbHOCTD;

* OpraHu3alus BHEy4YeOHOH JeITeIbHOCTH B KAHUKYJISIPHBIA IEpUO, pa3paboTKa U peaan3anus
COOTBETCTBYIOIINX 00pa30BaTENBHBIX TPOTPAMM, B TOM YHCIIE JIJIS JIarepeii, OpraHn30BaHHBIX



o0pa3oBaTeNbHBIMHU OPTraHU3ALMSIMH B KAHUKYJISIPHBINA EPUOI;
* MOBBIIIEHUE MPOPECCUOHANTBHOIO MAaCTEPCTBA MeJarOrMYecKUX pabOTHUKOB IIEHTPA,
peanu3yoIX OCHOBHBIE U JIOTIOJIHUTENIbHBIE 00111€00pa30BaTeIbHBIE TPOTPAMMBI.
Co3pnanue nenrpa «Touka poctay mpearnoiaraeT pa3BUTHE 00pa3oBaTeIbHON HHPPACTPYKTYPHI
o0mieo0pa3oBarelbHOW OpraHu3alMi, B TOM 4YHCIE OCHalleHHe 0011eo0pa3oBaTeabHOM
OpraHu3alyu:
* 000pyJIOBaHHEM, CpEICTBAMU OOYYEHHS] M BOCIHMTAHUS JJIS U3ydeHUus (B TOM 4YHCIIE
AKCIIEPUMEHTAJILHOTO0) MPEMETOB, KypCOB, JUCIMILIUH (MOIYyJIEeH) €CTeCTBEHHO-HAYYHOM
HANpaBICHHOCTH TIPU PEAIN3alUU OCHOBHBIX OO0IIe00pa30BaTENbHBIX MPOTPaMM U
JOTIOJTHUTEIBHBIX 0011e00pa3oBaTeNbHbIX MPOTpaMM, B TOM YHCIE JUIS PacIIMpEHUs
coJiep>KaHusl yueOHBIX MPeaMeToB «Dusnkay, «Xumus», «buonorusy;
* 000pyI0OBaHUEM, CPEICTBAMU OOYUCHHS U BOCIIUTAHUS IS PEATU3ALUH IPOrpaMM
JIOTIOJTHUTENBHOTO 00pa30BaHMsl €CTeCTBEHHO-HAYUHOI HalPaBICHHOCTEH;
* KOMITBIOTEPHBIM M HHBIM 000PYI0BaHUEM.

CoBpeMeHHBIE SKCIIEPUMEHTATLHBIC UCCIIETOBAHMS 110 OMOJIOTHH YK€ TPYIHO MPEICTAaBUTh
0e3 HCMOJIb30BaHUS HE TOJBKO AHAJOTOBBIX, HO M IHU(POBBIX M3MEPUTENbHBIX MprOOopoB. B
®denepalibHOM rocyIapcTBeHHOM oOpazoBarenbHoM ctanaapte (PI'OC) nponucano, 4To OJHUM
13 YHUBEPCAIbHBIX YUeOHBIX IEUCTBUN, MPUOOPETAEMBIX YUAIIUMHUCS JOJIKHO CTaTh YMEHHE
«TIPOBEJICHUSI OMBITOB, MPOCTHIX AKCHEPUMEHTAIbHBIX HCCIEAOBAHUN, MPSIMBIX U KOCBEHHBIX
M3MEPEHUH C UCTIOb30BaHNEM aHAJIOTOBBIX U U(POBBIX H3MEPUTEIBHBIX TPHUOOPOBY.
VY4eOHBIN SKCIEPUMEHT MO OHOJIOTUM, MPOBOJMMBIA Ha TPAIUIMOHHOM OOOpYIOBaHUH, 0€3
MpUMEHEHHS U(POBBIX TA0OPATOPHii, HE MOXKET MO3BOJIHUTH B MOJHON Mepe PEIINTh BCE 3a/1a4n
B COBPEMEHHOM IIKOJIE.

DTO CBS3aHO C PAIOM IPUYHH:

* TPaJUIIMOHHOE IIKOJIFHOE 000PYIOBaHHE M3-32 OTPAHUYCHHS TEXHHUECKUX BO3MOKHOCTEH HE
MO3BOJISIET TPOBOIUTH MHOTHE KOJIMYECTBEHHBIE MCCIICIOBAHNS;

* JUTNTEIIHOCTH MPOBEICHNST OMOIOTHIECKUX MUCCIIETOBAaHHIA HEe BCETa

* COTJIACYETCs C AITUTEIbHOCThIO YU€OHBIX 3aHATHH;

* BO3MOKHOCTb IPOBEJICHNSI MHOTHX HUCCIIEZOBAaHUM OrpaHUYMBAETCs TPEOOBAHUSAMU TEXHUKU
0€30MacHOCTH U JIp.

Hudposass  nmaGoparopus  HOJHOCTBIO  MEHS€T  METOAWKY M COJIep)KaHue
IKCIIEPUMEHTATBHON JEATEIBPHOCTH M pEIIaeT BHINIENepeuncieHHbie npooiemsl. Llnpoknii
CIEKTp JaTYMKOB TMO3BOJISIIOT YYaIIMMCS 3HAKOMHUTBCA C IapaMeTpaMu OHOJIOTHYECKOTO
HKCHEPUMEHTa HE TOJBKO Ha KAaYeCTBEHHOM, HO M Ha KOJMYECTBEHHOM YpoBHeE. Lludponas
nabopaTopust  MO3BOJISIETBECTH  JUIMTENBHBIM ~ SKCIIEPUMEHT  JaXke B OTCYTCTBUHU
HKCIEPUMEHTATOPA, a YaCTOTa X U3MEPEHUI HETI0/IBJIACTHA YEJIOBEUECKOMY BOCTIPHATHIO.

B mpomecce (dopmMupoBaHHS OKCIIEPHUMEHTAIBHBIX YMEHHH YYeHUK oOydaercs
MIPECTaBIATh HH(OPMAIHIO 00 UCCIICTOBAaHUH B YETHIPEX BUIAX:

* B BepOATbHOM: ONIMCHIBATh AKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOIEIh SKCIIEPUMEHTA,
(¢buKkcupoBaTh BHUMaHNE HAa U3MEPSIEMbIX BEJIMUYUHAX, TEPMUHOIOTHH;

* B TAOJIMYHOM: 3aIIOJIHATH TaOJIUIIBI TAHHBIX, JISKAIIUX B OCHOBE MOCTPOCHHMS TpadUKOB (Mpr
3TOM Y YYalIUXCsl BO3HUKAET MEPBUYHOE MPECTABICHUE O MaclITabax BEIUYHH);

* B rpapuecKoM: CTPOUTH TpaduKH MO TaOIMYHBIM TAHHBIM, YTO Ja€T BO3MOXKHOCTbH MEpexoa K
BBIIBIKCHUIO THIIOTE€3 O XapaKTepe 3aBUCUMOCTH MEXAYy BeTUYMHAMH (IIPU 3TOM YUHUTEINb
MOKa3bIBAET MPEUMYILECTBO B BU3yaJH3allMH 3aBUCUMOCTEH MEXly BEIHMUYMHAMMU, HATJISATHOCTh
1 MHOTOMEPHOCTH); B BUJIE MATEMaTUYECKIX YPAaBHEHUH: 1aBaTh MAaTEMaTUYECKOE OMICAHNE



B3aMMOCBS3HU BEIMYMH, MaTeMaTHdeckoe 0000IeHuE.
* popMHUpOBaHKE UCCIIEIOBATEIBLCKIX YMEHHUH YUAIIUXCs, KOTOPBIC BHIPAXKAIOTCS B CIICTYIOIITHX
JIEHCTBUSX

. OTIpeJieTICHUE MPOOIIEMBbI;

. IOCTAHOBKA HMCCJIEN0BATEILCKOM 3a1a4H;

. TUTAHUPOBAHKE PEIICHUS 3a/1a4H;

. TIOCTPOSHHUE MOJICIICH;

. BEIIBIDKEHHE THIIOTES;

. OKCTICPUMEHTAJIbHASI POBEPKA TUIIOTE3;

. QHAJIU3 JAHHBIX YKCIIEPUMEHTOB WITU HAOJIOICHUI;
. (hopmyupoBaHKE BEIBOIOB.

0o ~NOo Ok wWwDN B

[Tocnmeaauie ToIbl y yJaImuxcs HaOIOAaeTCs HU3Kasi MOTHBAIUS U3yUEHUS! €CTECTBEHHO-

HAYYHBIX JUCIUIUIMH U KaK CJICJICTBHE TaJICHIE Ka4yecTBa 00pa30BaHMs.
[TocrarsieMbie B IKOJIBI COBPEMEHHBIC CPEICTBAa 00yUeHHs, B paMKax IpoekTa « Touka pocTay,
COJIep’KaT Kak y>K€ XOpOIIO H3BECTHOE 000pyAOBaHWE, TaK M MPHUHILHUIIMAIBHO HOBOE. DTO
udpoBble Ta0OPATOPHH W JATYUKOBBIE CHCTEMBI. B OCHOBY 00pa30BaTeIbHOM MPOTPAMMEBI
3aJI0’)KEHO MPUMEHEHHE IUQPPOBBIX JrabopaTopuil. TemaTnka MpeaioKeHHBIX 3KCIICPUMEHTOB,
KOJIMYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKTYpPE IPUMEPHOU 00pa30BaTeIbHOM MPOrpaMMBbI
o Ouosioruu, conepxkanuto DeaepansbHOrO TOCYJaPCTBEHHOTO 00pa30oBaTEIbHOTO CTAaHIAPTa
(®I'OC) ocHoBHOrO 061IETO 0OpPa30BaAHUSI.

PaccmoTpenHble B MOcOOMM OMBITHI MPOIUIM IIUPOKYIO ampobanuio. MHOTONETHSS
MPAKTUKa KCIIOJIb30BaHUA XUMUYecKuX mpubopos, [IJI B mkone mokasana, 4To COBpEMEHHBIE
TEXHUUYECKHE CPEICTBA OOYUEHHs] HOBOTO MOKOJICHUS MO3BOJISIIOT JOOUTHCS BBICOKOTO YPOBHS
YCBOCHHS y4EeOHOT'O MaTepraia, yCTOMYMBOTO POCTA MTO3HABATEIILHOTO HHTEPECa MIKOJIbLHUKOB,
T.€. TPEOJIOJIETh T€ MPOOJEMBI, O KOTOPHIX TaK MHOTO TOBOPAT, KOTJa peYb 3aXOIUT O
COBPEMEHHOM IIIKOJILHOM OMOJIOTUYECKOM 00pa30BaHUH.

JlaHHOE METOIUYEeCcKOe IOCOOMe aJPECOBAHO YUUTENSIM OWOJIOTHH, KOTOPBIC pEaTH3yIOT
o0pa3oBaTeNbHbIC TPOTPAMMBI C HCIIOIB30BaHUEM 000pya0BaHus « Touka pocTay.
KpaTkoe onucanue moaxoaoB K CTPYKTYPHPOBAHUIO MATEPHATIOB
B o0Opa3zoBaTensHOI TporpaMMe MpeACTaBIICHBI CIICIYIOIIHE Pa3/IeiIbl:
1. MeToapl HccleIOBaHHU B OMOIOTHH.
2. boranuka.



3. 3o0s0THA.

4. Anatomusi ¥ GU3HOJIOTHS YEIIOBEKA.
5. lluTonorus.

6. I'eneruka.

7. DKomorusi.

JlanHble pa3zeinbl BHIOpaHbl ¢ y4€TOM HanboJiee MHUPOKUX BO3MOXKHOCTEH 1O MPUMEHEHHIO
o0opynoBanus neHTpa «Touka pocra» Kak Jjs MPOBEICHUS J1a0OpaTOPHBIX padOT, Tak M AJs
JEMOHCTPALIMOHHOTO JKcrepuMeHTa. Kpome Toro, mnepeducieHHble pas3zenbl 0071aaaroT
HauOOJIBIIUM IMOTEHIMAIOM JJISi OPraHU3aluU MPOSKTHON U UCCIIEI0BATENIbCKON 1eATEeIbHOCTH
oOyuatomuxcs. buonormueckoe HaOmoneHHE U AIKCHEPUMEHT MPOBOIATCS B  (opme
nabopaTopHbIX M JAeMOHCTpanuil. JIeMOHCTpallMOHHBIA HKCIEPUMEHT IPOBOJUTCS B
CIIEYIOIUX CIyYasx:

1. umeroreecs B HAIMYNH KOJUYIECTBO MPUOOPOB U MUPPOBHIX JATYUKOB HE ITO3BOJISICT
OpraHU30BaTh UHAMBUAYAIBbHYIO, IAPHYIO WIH FPYIIOBYIO J1a00paTOPHYIO padboTy;
2. DKCIIEPUMEHT UMeeT HEOOJIBIIIYIO MPOJIOJDKUTEIIBHOCTE M CIIOKHOCTh ¥ BXOJIUT B CTPYKTYPY
ypOKa.

Jliia u3yuenus npenmMera «buonorus» Ha 3Tarne OCHOBHOTO o0Iero o0pa3oBaHusl OTBOUTCS
245 ygacos:

5 ximacc — 35 gacos;
6 xiracc — 35 gacos;
7 ximacc — 35 4acos;
8 kmacc — 70 gacos;
9 knacc — 70 yacoB.

JlanHast oOpa3zoBaTeIbHas MporpaMma 00eCIeunBaeT CO3HATEIHLHOE YCBOCHUE YIAITIMHCS
BOXHEUIINX OMOJIOTMUYECKUX MOHSATHH, 3aKOHOB M TEOPHH, GOPMHUPYET NMPEACTaBIECHUE O POJIH
OMOJIOTMU B MO3HAHWU >KUBOTO MHUpPA M B KU3HHM yeloBeka. OCHOBHOE BHUMaHME YIeENseTcs
CYIIHOCTH OMOJIOTHYECKUX SIBIEHUH, IPOIIECCOB U METOAAM UX U3YyUCHHUS.

CTpykTypa TpEACTaBICHHBIX B JAaHHOM METOAMYECKOM IIOCOOMH IUIAaHOB YpPOKOB W
n1a0opaTOpHBIX PabOT OTpakaeTcs MOCIEeNOBATEILHOCTh U3YUCHUSI U COJepKaHUsI OMOJIOTHU B
5—9 kiaccax.

B 5—7 xnaccax ydammecss y3HA[OT, Ye€M JKMBas IPUPOJA OTINYAETCA OT HEXKUBOU;
MOJTy4aroT OOIIMe MPEACTABICHHUS O CTPYKType OMOJIOTHYECKOM HayKH, €€ UCTOPUH U METOAAX
HCCIIEIOBAHMsI, LAPCTBAX XMBBIX OPraHU3MOB, cpelaX OOUTaHHsS OPraHU3MOB, HPABCTBEHHBIX
HOpMax W MPUHIMIIAX OTHOIIEHUS K IPUpPOe. Yyariyecs NoIy4yaloT CBEACHUS O KIETKE, TKaHAX
U OpraHax, o mpolieccax *XH3HeIesTeTbHOCTH OPraHU3MOB, 00 YCIIOBHSIX KU3HU U pa3HOOOpa3uu
KUBOU MPUPOBI, @ TAKXKE O CTPOCHUH, KUZHEACSITEILHOCTH U MHOT000pa3uu OakTepHii, rpubos,
pacTeHUH U KUBOTHBIX.

OcHOBHOE cozepkaHHe Kypca 8 Kilacca HampaBJIeHO Ha (OPMHPOBAaHUE y OOYJArOIIHXCS
3HaHUI ¥ yMEHUH B 00J1aCTH OCHOB aHATOMUH, (PU3NOJIOTHH M TUTHEHBI YEIOBEKa, PeaTH3anu
YCTAHOBOK Ha 3/10pOBBIH 00pa3 xu3Hu. ComeprkaHue Kypca OpUECHTUPOBAHO Ha YriyOsieHue u
pacuipeHue 3HaHWK, OOy4yalOIIMXCs O TMPOSBICHUM B OPraHU3ME YEIOBEKa OCHOBHBIX
KU3HCHHBIX CBOWCTB, MEPBOHAYAIbHbBIC MPEICTABICHUS O KOTOPHIX OBUIM MOJMy4YeHBI B 5—7
KJ1accax.

OcHoBHOE cofiep)aHue Kypca Ononoruu 9 kiacca MoCBSIIEHO OCHOBAM 00IIel OMOIOTHH.
Omno HarnpaBiieHO Ha 000011IeHNe OOIUPHBIX (PAKTHYECKUX 3HAHUN U CIICIIMATIbHBIX



MPAKTUYECKUX YMEHHH, C(OOPMUPOBAHHBIX B MPEIBIAYIINX KIaccaX, TECHO CBSI3aHO C pa3BUTHEM
OMOJIOTMYECKOI HAayKH B IIEJIOM U XapaKTEePU3YyeT COBPEMEHHBIN YPOBEHb €€ Pa3BUTHSL.
OaHMM M3 OCHOBHBIX NPUHIUIIOB IOCTPOEHUS MPOTrpamMMbl SIBISETCS HMPUHLHUI JOCTYIHOCTH.
OKClepUMEHTAIIbHBIE JaHHbIC, MOJIYYEHHbIE YYAIlUMUCSA IPU BBINOIHEHUHU KOJIMUYECTBEHHBIX
OIIBITOB, MO3BOJISAIOT YYaLIUMCSI CAMOCTOSITENIbHO A€JIaTh BBIBOJIbI, BBIABIATH 3aKOHOMEPHOCTH.
[Tonxombl, 3aJ105)Kk€HHBIE B COJEPAKAHUE ITPOrpaMMBbl Kypca, CO3Jat0T HEOOXOJUMBbIE YCIIOBUS IS
CHUCTEMHOI'0 YCBOEHMs Y4YallUMHCA OCHOB HAyKM, JUIsl OO€Cle4eHUs pa3BUBAILEIO U
BOCIIUTBIBAIOLIETO BO3JEHCTBUSA OOy4eHMs Ha JMYHOCTh ywamierocs. dopmupyeMble 3HaHUS
JIOJKHBI CTaTh OCHOBOM CUCTEMBbI YOSKICHUH IIKOJIBHUKA, IAPOM €0 HAy4HOT'O MUPOBO33PEHHSL.
Onucanue MaTepuaJIbHO-TeXHMYecKo# 0a3bl neHTpa «Touka pocTay, HCNOIb3yeMOro
AJISl peajin3anuu 00pa3oBaTe/bHbIX IPOrPAMM B PAMKAaX IpenoiaBaHusi 0M010ruu
MarepuanbHo-TexHHUecKas 0a3a 1eHTpa «Touka pocTa» BKIItOYaeT B ce0s HUPPOBYIO
n1abopaTopuio, HabOPHI KIIACCHYECKOT0 000PYI0BAHUS Ul IPOBEACHUS OHOJIOTHYECKOT0
[IPaKTUKyMa, B TOM YHUCJIE C UCIOJIb30BAHUEM MUKPOCKOIIOB. Y UUTHIBAsA IPAKTUUECKUNA OMBIT
IIPUMEHEHUSI JTaHHOTO 000pyA0BaHKs HA YpOKaxX OMOJIOTHH U B IPOEKTHO-UCCIIE0BATEIbCKOMN
IEATeNbHOCTH, CJIeJIaH OCHOBHOM aKIIEHT Ha ONMcaHue u(poBoi 1abopaTopui.

IMOsSACHUTEJIBHAASA 3AIINMCKA

[TpuHsATHE HOBOTO rOCYIAPCTBEHHOI'O CTaHIapTa OCHOBHOI'O 0011ero o0pa3oBaHus Juid 5
—9 KIIaccoB MPUBEJIO K U3MEHEHUIO CTPYKTYPHI MIKOJHLHOTO OMOJIOTHYECKOTO oOpa3oBanwms. B
Hacrosiee BpeMs 0a3oBoe OMOJOrMYEcKoe 0Opa3oBaHHE JOKHO OOECIEUUThH BBITYCKHHUKAM
BBICOKYIO OMOJIOTMUECKYIO, SKOJIOTHUECKYI0 M MPUPOJOOXPAHUTENbHYIO IPAMOTHOCTh. PemuTs
3Ty 3a7layy MOXXHO Ha OCHOBE IPEEMCTBEHHOTO pa3BUTHs 3HAaHUI B 00JAaCTH OCHOBHBIX
OMOJIOTMUECKNX 3aKOHOB, TEOPUH M HUEH, oOecrneunBaronux (yHAAMEHT ISl MPAKTHUYECKOU
JeSITeIbHOCTH ydaluxcs, GOpMHUPOBAHUS UX HAYYHOTO MUPOBO33PEHUSI.

[IporpaMMa KOHKpPETH3HUPYET COJAEpKaHHE TMPEAMETHBIX TEM O00pa30BaTEIbHOIO
CTaHJapTa, JaeT paclpeesieHue y4eOHBIX 4acoB IO pa3jenaM Kypca M MOCIIe0BaTeIbHOCTh
U3Y4YeHHsT TE€M U pa3feNoB Yy4eOHOro mpeaMera C  Y4eTOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOro TMpolecca, BO3PACTHBIX OCOOEHHOCTEH
yUaluxcs.

Obouaa xapakmepucmuka Kypca

Oco0oe BHHMMaHHME VYJAEJIEHO COJIEP)KaHHIO0, CHOCOOCTBYIOLIEMY (POPMHUPOBAHUIO
COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTHHBI MHpA, IIOKA3aHO IPAKTUYECKOE IPHUMEHEHHE
Ouonornueckux 3HaHui. OTOOp comepx aHusl MPOBEAEH C y4ETOM MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM  y4aliuecss JIOJDKHBI OCBOMTH COJEpXaHHue, 3HauyuMmoe [uid (OpPMHPOBAHUS
IT03HABATEIbHOW, HDABCTBEHHOW M ACTETUYECKOMN KYJIBTYPBI, COXPAHEHHS OKPYXKAIOIIEH Cpebl U
COOCTBEHHOTO 3/I0POBbSI, JJISl IOBCEIHEBHON JKU3HU M MTPAKTUYECKOH 1EATEIbHOCTH.

IJenu Ouonornyeckoro oOpa3oBaHUS B OCHOBHOHM 1IKoJie (QOPMYIUPYIOTCS Ha
HECKOJIbKUX YPOBHAX: INI00AJIBHOM, METApeIMETHOM, JTUYHOCTHOM U MPEIMETHOM; Ha YPOBHE
TpeOoBaHUM K pe3ylbTaTaM OCBOEHUS COJEpKaHUs TPEIMETHOU MPOrPaMMBI.

I'nobanvhvimu yenamu d6uonozuyeckozo oOpa3oBaHUs SABISIOTCS:

e commaau3anus o0yyaeMbIX KaK BXOXKICHHE B MUP KYJIbTYPbI U COLIMATBHBIX OTHOLICHUH,
o0ecrieynBaroiee BKIIOUEHHE y4YaIlUXCs B Ty WIM UHYIO TPYINIy WIA OOIIHOCTh —
HOCHUTEJI €€ HOPM, LIEHHOCTEH, OpHEHTAlMii, OCBauBaeMbIX B IpPOIECCE 3HAKOMCTBA C
MHUPOM KUBOU IIPUPOJIBI;

e nmnpuollIeHHe K I03HABAaTEIIbHOW KyJIbType KaK CHUCTEME IIO3HABATENIbHBIX (HAy4YHBIX)
LIEHHOCTEH, HAKOTUIEHHBIX 00IIIECTBOM B cepe ONOIOrnYecKoil HayKH.



® OpHMEeHTAUMs B CHCTEME MOPAJIBHBIX HOPM M LIEHHOCTEH: NPU3HAHUE BBICOKON LICHHOCTH
KU3HU BO BCEX €€ IPOSABIEHUAX, 3J0POBbS CBOEr0 M APYTUX JIOACH; JKOJIOIMYECKOe
CO3HaHUE; BOCIUTAHUE JIIOOBH K MPHPOJIE
Pa3sBHTHE [I03HABATEIIBHBIX MOTHBOB, HAIIPABJICHHBIX Ha [TOJIyY€HNUE HOBOT'O 3HAHUS O
YKUBOU IPUpPOJIe; IO3HABATEIbHBIX KAUECTB JIMYHOCTH, CBSI3aHHBIX C YCBOGHUEM OCHOB
Hay4HbIX 3HaHUH, OBJIaJICHUEM METOJJaMH UCCIIE0BAaHUS IPUPOIbl, HOPMUPOBAHUEM
UHTEJUIEKTYaJIbHbIX YMEHMUI;

* OBJIa/ICHHE KIIIOUEBBIMU KOMIIETEHTHOCTSIMU: yueOHO-T103HABATEIbHBIMH,
MH(GOPMaLMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATHBHBIMU;

e (¢opMHupoBaHHe Yy Y4YallUXCS [O3HABATEIbHOW KYJIBTYpbl, OCBaMBaEMOHl B IIpolecce
[IO3HABATEIbHOM JESITENbHOCTH, M JCTETHYECKOM KyJIbTYpbl KaK CIIOCOOHOCTH K
HMOILMOHATBHO-IIEHHOCTHOMY OTHOILIEHHIO K 0OBEKTaM KUBOU PUPOIBI.

Tpebosanusn K pezyromamam 00y4eHus

TpeboBanust k pe3yibpraTaM 00y4eHHUs OCHOBHBIX 00pa30BaTEIbHBIX TPOrPaMM
CTPYKTYPUPYIOTCS MO KJIFOUEBBIM 3a/1a4aM 001Iero 00pa3oBaHusl, OTPaXKArOIIUM HHIUBUyaIbHBIE,
OOIIIECTBEHHBIE U TOCYAAPCTBEHHBIE MOTPEOHOCTH, U BKIIOYAIOT JINYHOCTHBIE, METAIIPEMETHBIEC U
MpeIMETHBIEC PE3yIbTATHI.

JIuunocmmuuie pesynomamot 00yueHs: OMOJIOTUH:

- BOCIIUTBIBAHUE POCCUIICKOM Ipak1aHCKON UIEHTUYHOCTH: TATPUOTH3MA, JTFIOOBU U YBAXKEHUS K
OteuecTBY, 4yBCTBA TOPJOCTH 3a CBOIO Pouny;

- popMHUpOBaHUE OTBETCTBEHHOTO OTHOILIEHUS K YYEHHUIO, TOTOBHOCTH U CITIOCOOHOCTH
o0yuarolerocs K CaMopa3BUTUIO U CaMOOOPA30BaHHIO Ha OCHOBE MOTHBAIIUU K O0YUEHHIO U
MIO3HAHUIO,

- 3HaHHE OCHOBHBIX IPUHIIMIIOB U MTPaBWJI OTHOIIEHUS K )KMBOW IIPUPOJIE, OCHOB 3/10pOBOTO
o0pa3a *KHM3HH U 37J0pOBbecOeperaroInux TeXHOIOTui;

- c(hopMHPOBAHHOCTD MTO3HABATEIBHBIX HHTEPECOB U MOTHUBOB, HAIIPABJICHHBIX HA U3yYEHUE
KUBOU MPUPOJIbI; MHTEIUIEKTYa IbHBIX YMEHHH (JI0Ka3bIBaTh, CTPOUTH PACCYKICHHS, aHAIM3UPOBATh,
JIeJIaTh BBIBOJIbI); 3CTETUYECKOT0 OTHOIIEHUS K KUBBIM O0BEKTaM;

- (opmupoBaHUE TUYHOCTHBIX MPEACTABICHUH O 1IETOCTHOCTU TPUPOIBI,

- (popmHpoOBaHUE TOJIEPAHTHOCTH U MUPOJTIIOOUS;

- OCBOCHHE COLIMATbHBIX HOPM, IIPABHJI TIOBEJICHUS, poJiel 1 (popM COIMANBHOM KU3HU B TPyIIax
H coo0IIecTBax,

- (opMupoBaHUE HPABCTBEHHBIX YyBCTB M HPABCTBEHHOTO MOBEACHHUSI, 0COZHAHHOTO U

OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHBIM MOCTYIIKAM;

- popMHUpoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTBE C
YUUTENSIMH, CO CBEPCTHUKAMHU, CTAPIIUMU U MIIAJIIMMHU B Ipoliecce 00pa30BaHHOM, 0OIIECTBEHHO
T0JIE3HOM, Y4eOHO-HCIIe10BaTENbCKON, TBOPUECKON U APYTUX BUJIAX JIEATEIbHOCTH;

- (hopMupoBaHMEe IEHHOCTH 3/I0POBOT0O M O€30MacHOr0 00pasa *KHU3HH; YCBOSHHE MTPABUI
MHIUBUAYAIBHOTO M KOJUJIEKTUBHOTO 0€3011aCHOTO MOBE/ICHUS B UpEe3BbIUAHOM CUTYaIUsIX,
YIPOKAKOIIUX KU3HU U 3I0POBBIO JIFOJIEH,

- (hpopMupoBaHNE OCHOB 3KOJIOTMYECKOIO CO3HAHUS Ha OCHOBE MIPU3HAHUS IIEHHOCTH JKU3HU BO
Bcex €€ MPOSABIIEHUSAX U HEOOXOIMMOCTH OTBETCTBEHHOT'0, OEPEKHOI0 OTHOLIECHUS K OKpY>KaroIen
Cpelie U pallMOHAIBHOIO IPUPOIOIOIB30BAHUS;

Memanpeomemmnule pe3ynbmamut 00ydeHs] OMOJIOTHU:

1) yuumsbca caMOCTOSATEIIFHO ONPENEIsATh IEIH CBOCT0 OOy4YeHHs, CTaBUTh U (OpMYIHPOBaThH
IUisl ce0si HOBBIE 3aJaud B yuyeOe M MO03HaBaTEIbHOW JEeSTeIbHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHI
CBOCH MO3HABATEIbHON ACATEILHOCTH;

2) 3HAKOMCTBO C COCTaBJISIFOLIIMMH UCCIIC0BATEIbCKOM ESTEIbHOCTH, BKIFOUAs YMCHHUE BUICTh
npo0iieMy, CTaBUTh BONPOCHI, BBIIBUTATh TUIIOTE3BI, AaBaTh OMPEICICHUS MTOHATHIM,



KJaccu(uIUpoBaTh, HaOIIOAaTh, TNPOBOAWTH DKCIEPUMEHTHI, JelaTh BBIBOJBI W 3aKIIOYCHUS,
CTPYKTYPUPOBATh MaTepuai, O0ObsICHATh, JIOKa3bIBaTh, 3AIUIIATH CBOU HIICH,

3) dopmupoBanue yMmeHHs paboTaTh C PA3IUYHBIMM ~ HUCTOYHMKAMU  OHMOJIOTHYECCKOM
UHPOPMALIMU: TEKCT YYEeOHHMKA, HAYYHO-TIONYJSIPHOW JIMTEPAaTypod, OHMOJIOTMYECKHMHU CIIOBApSIMU
CIPaBOYHUKAMH, aHATM3UPOBATh M OLIEHUBATh UH(OPMALIHIO

4) BnaJcHUE OCHOBaMH CaMOKOHTPOJIS, CAMOOICHKH, HPUHITHS pEUICHHH B Y4eOHOW u
IIO3HABATEJILHON JEATEIbHOCTH

5) ¢dopmupoBaHKHe U pa3BUTHE KOMIIETCHTHOCTH B OOJIACTH HCIOJIb30BaHHS MH(MOPMAIHOHHO-
KOMMYHHKATHBHBIX TE€XHOJIOTHIA.

6) dbopmupoBaHHE YMEHHI OCO3HAHHO HCIIOJIB30BaTh PEYEBBIC CPEIACTBA Ui JUCKYCCUH H
apryMEHTalluu CBOEH MO3UIMH, CPABHUBATH PA3JIMYHBIC TOUKH 3PEHUS, aprYMEHTUPOBATh U OTCTAaMBATh
CBOIO TOUKY 3pEHHUSI.

IIpeaMeTHbIMU pe3yJibTaTaMH 00y4eHHSI OMOJIOTUH B OKJIAce SIBISIOTCS:

1. B nosunasamenvrou (MHTEIUICKTYAIBHOK) cepe:

A KiaccupuKanys — ONPENCICHUE MPHUHAIICKHOCTH OHMOJIOTHYECKUX OOBEKTOB K
OIIpEICICHHON CHCTEMAaTUYECKOM TPYIIIIE;

A BBIJICIICHHE CYIIIECTBCHHBIX MPU3HAKOB OMOJIOTUYECKUX OOBEKTOB;

A CcOOIIOZCHUS Mep IPOPUIAKTUKY 3a00JICBaHHIA, BRI3bIBAEMBIX PACTCHHUSIMH,

4 OOBsICHEHHE PO OWOJIOTMH B TPAKTHYECKON ACSITEIBLHOCTH JIIOJICH; MECTa M POJIH
YeJI0BeKa B MPUPOAE; POJICTBA, OOITHOCTH MPOMCXOXICHUS U IBOJIOIMH pacTeHuil (Ha
MPUMEPE COMOCTABIICHHS OT/ACIbHBIX TPYIII); POJIM Pa3IHYHBIX OPTaHU3MOB B JKU3HH
YeJI0BEKa; 3HAYCHHUsI OMOIOTHIECKOTO PasHOO00pas3us Uil COXpaHeHHUs OMOC(epsr;

A pa3iMuCHHE Ha XKUBBIX OOBEKTaX M TAOJIHMIIAX HauOoJIee pacpOCTPAHECHHBIX PACTEHHIA;;
OTIaCHBIX JUIS YEJIOBEKA PACTEHHIA;

A CcpaBHEHHE OHMOJOrMYECKMX OOBEKTOB M TPOLIECCOB, YMEHHE JelaThb BBIBOABI U
YMO3aKITIOYECHUsI HA OCHOBE CPAaBHEHHS,

A BBIABJICHUE NPUCIOCOOJIEHUI OpPraHU3MOB K cpefe OOMTaHMs; THUIOB B3aUMOJCHCTBUS
pa3HBIX BUJIOB B YKOCHUCTEME;

A OBJaJIeHHE METO/laMU OMOJIOrMYecKOl HayKH: HaOJI0JeHUE U OMHCAaHUuEe OMOJIOTHYECKUX
00BEKTOB U TPOIIECCOB; MOCTAHOBKA OMOJIOTMYECKHX IKCIIEPUMEHTOB U OOBSICHEHUE HX
pe3yJbTaTOB.

2. B yennocmno-opuenmayuonnoti chepe:

A 3HAHWE OCHOBHBIX MPABUII IIOBEICHUS B IPUPO/IE;

A aHaJM3 U OLIEHKA MOCJIEACTBUHN JIEATEIILHOCTH YelloBeKa B MPUPOJIE, BIUSAHUS (HaKTOPOB
pHCKa Ha 370POBbE UEIOBEKA.

3. B cgpepe mpyoosoii nestrenbHOCTH:

A 3HaHUE U COOJIIOICHHE TTPaBUII padOTHI B KAOMHETE OUOJIOTHH;

& coOmofeHue mpaBuil pabOThl ¢ OHOJOTMYECKUMH MpUOOpaMH M HHCTPYMEHTaMHU
(mpenapoBaibHBIC UTIIBI, CKAIBIIENH, JIYIIbI, MUKPOCKOIIBI).

4. B cepe ¢usuueckoii nesaTenbHOCTH:

A OCBOGHHE TIPHEMOB OKa3aHUs TIE€pBOW TIOMOILIM IPU OTPABICHUM  SITTOBUTHIMH
pPacTeHUSMU;

5. B acmemuueckoti chepe:

4 OBJAJeHHE YMEHHMEM OLIEHUBAaThb C OSCTETUYECKOH TOYKH 3pEHUs OOBEKThl >KUBOM
TIPUPO/IBL.

PaGouyasi nporpaMmma no 601MoJIoOruM st S—9 KJIACCOB € MCMOJIb30BAHHEM
oOopynoBanus neHrpa «Touka pocray»
Ha 06a3e nentpa «Touka pocta» obecrieurBaeTCsl peaau3anus 00pa30BaTENbHBIX MPOTrpamMM
€CTECTBEHHO-HAYYHOW M TEXHOJIOTUYECKOI HAaNPaBICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHU
c TpeOOBaHUSMH 3aKOHOJATelNbCTBA B cdepe o0pa3oBaHHMs M C YYETOM pPEKOMEHAAlui
denepanbHOro oneparopa yuebnoro npeamera «buonorusy.

O6pazoBatenbHas IporpaMma Mo3BoJIsIeT HHTETPUPOBATh pealn3yeMble 3/1€Ch MOIXO0/bI,



CTPYKTYPY U COAEpXKaHUE IPU OpraHu3au o0yueHust 0Mojaoruu B 5—9 kiaccax, BRICTPOSHHOM
Ha 6a3e M000ro0 U3 TOCTYMHBIX ydeOHO-MeToanYecKuX Komiuiekco (YMK).
Hcnonp3oBanue o6opynoBanus neHTpa «Touka pocta» npu peanuzanuu gannoi OI1 mo3zBomnser
CO3aTh yCIIOBUSA:
* JUIS paCIIMPEHUS COJCPKAHUS IIKOIBHOTO OMOJIOTUYeCKOro 00pa3oBaHus;
* JUIS TIOBBIIICHHS TO3HABATEIbHON aKTUBHOCTH 00YUYaIOIIMXCS B €CTECTBEHHO-HAYYHOU
o0iacty;
* JUId Pa3BUTHUs JIMYHOCTH peOCHKa B Ipouecce 00yueHust OMOJI0ruH, ero cnocoOHocTel,
(bopMHpPOBaHUS U YIOBIETBOPEHUS COLIMAILHO 3HAUUMBIX HHTEPECOB M NOTPeOHOCTE;
* U1 pabOThI C OJJTaPEHHBIMU ILIKOJIBHUKAMH, OPIaHU3alUU UX PA3BUTHS B Pa3IMUHBIX 0071aCTAX
00pa3oBaTeNbHON, TBOPUECKOHN AEATEIBHOCTH.
[Tpumensisi uuppoBbie JTa0OPaTOpPUU Ha YpOKax OHOJOTHMH, YYalIHeCs CMOTYT BBITOJHUTH
MHO>KECTBO JJa0OPAaTOPHBIX PabOT U IKCIEPUMEHTOB I10 POrpaMMe OCHOBHOM IIKOJIBI.
Buosiorus pacrenmii:
bixanue suctbeB. [lpixanue kopHel. Ilormomenue Boabl KOpHsAMH pacrteHui. KopHeBoe
nasnenue. Mcnapenue Boabl pactenusmu. @orocunres. [Ipixanue ceMsH. Y CIIOBUS IPOPACTAHUS
ceMsH. Terono0uBbIe U X0JI0JOCTOUKHNE PACTEHHUS.
3o00s10rH:
N3ydyeHne OIHOKJIETOYHBIX >XUBOTHBIX. M3yueHue BHEIIHEro CTPOEHUsS J10°KJIEBOTO YepBs,
HaOJIIOZICHWEe 3a ero Iepe/BKEHHEM U pPeakUusMU Ha BHEUIHME paszjapakeHus. M3ydeHue
CTPOEHUSI MOJUTIOCKOB TI0 BJIQXKHBIM MpenapaTaM. V3ydeHne MHOrooOpasus YIEHUCTOHOTHX I10
KOJUIEKLIUSM.
N3ydyenue ctpoeHus ppl0 MO BIaXHBIM INpenaparaMm. M3yuenue crpoenus ntuil. W3ydenue
CTPOEHHSI MJIEKOIIUTAIOLIUX MO BJIAXXHBIM NpenaparaM. BoaHble xUBOTHbIE. TemIoOKpOBHBIE U
XOJIOTHOKPOBHBIE )KUBOTHbIE
Ye10BeK M ero 310poBbe:
N3zyuenne kpoBoobOpaienus. Peakiust CCC Ha 103UpOBaHHYIO HAarpy3Ky. 3aBUCHMOCTb MEXIY
Harpy3koil ¥ ypOBHEM dHEpreTuueckoro ooMeHa. ['a3000MeH B NErkux. MexaHu3M JIETOYHOTO
neixanus. Peakuus JIC Ha usndeckyro Harpy3ky. JKu3zHeHHast EMKOCTD JIETKHX.
BoigenurenbHas, apixaTenbHas U TepMoperynaropHas GyHkuus koxu. JleiictBue pepmMeHTOB Ha
cyOcTpaT Ha mpuMepe Karanasbl. [[prucmoco6IeHHOCTh OpTraHu3MOB K Cpe/ie OOUTaHHUS.
OO0mas Ouosiorus:
JleiictBue (epMeHTOB Ha cyOcTpar Ha mpumepe KaTanasel. Pasnoxenue H202. Bausuaue
pHcpenslt Ha akTUBHOCTH ¢epMeHTOB. DakTophl, BIAMSIONIME Ha CKOPOCTh IIpolecca
¢dboTocuHTE3A.
W3ydyeHue kiIeTOK M TKaHeW pacTeHUH M KUBOTHBIX HAa TOTOBBIX MHKpOIpENaparax U HX
OIHMCaHUE.
BrlsiBIIeHNE U3MEHYMBOCTH Y OpraHU3MOB. BhIsBIeHHE TpUCTIOCOOIEHNH Y OPraHU3MOB K cpeJie
o0uTaHus (Ha KOHKPETHBIX IPUMEpax).
OcobeHHOCTH cOaepKaHUs CTPYKTYPHBIX KOMIIOHEHTOB padoyeil NporpaMMbl
1o OmoJiornu B 5—9 ki1accax ¢ ucnosib30BaHueM 00opyaoBanus neHrpa « Touka pocra»

Ilnanupyemble pe3yJbTarbl 00y4deHuss mo Kypcy «buogorus. 5—9 kiacey.
JIMYHOCTHBIMH Pe3yJIbTATAMHU OCBOCHUS BBITYCKHUKAMH OCHOBHOM IIKOJIBI MPOrPaMMBbl O
OHMOJIOTHH SIBIISTFOTCS:

- 3HaHME OCHOBHBIX MPHUHIIUIIOB U MPaBUJI OTHOUIEHHUS K )KUBOM NMPUPOE, OCHOB



3JI0pOBOro 00pa3a XKHU3HH U 310pOBbECOCPEraoLINX TEXHOIOTUH;

- (hopMupoBaHKE NOHUMAaHUA LIEHHOCTHU 370POBOr0 M 6€3011aCHOr0 00pa3a KU3HHU;

- ¢(hOpMHUPOBAHHOCTbH II03HABATENILHBIX UHTEPECOB M MOTHUBOB, HAIPaBJIEHHBIX Ha
M3yYeHHE JKUBOW MPHUPOJBI; WHTEIUICKTYAJIbHBIX YMEHHUH (JOKa3bIBaTh, CTPOUTH
paccyxJeHHs, aHaIM3UPOBATh, CPABHUBATH, J€TIaTh BBIBOABI U JIP.); SCTETUIECKOTO
OTHOIICHHS K KHUBBIM 00BEKTaM.

- (hopMupoOBaHKE OTBETCTBEHHOTO OTHOIIEHUS K YUEHUIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOPa3BUTHUIO U caMOOOPa30BAHUIO HA OCHOBE MOTHUBALIMYU K OOYUEHHIO U TIO3HAHUIO

- (hopMupoOBaHKE TUUYHOCTHBIX MIPEICTABICHUN O LIEHHOCTH IIPUPO/Ibl, OCO3HAHUE
3HaYMMOCTH ¥ OOLITHOCTH INI00AIbHBIX POOJIEM 4eI0BEYECTBa;

- (hopMupoOBaHKE IKOJOTHYECKON KYIBTYPHI HA OCHOBE MPU3HAHUS [IEHHOCTH JKU3HU BO
BCEX ¢ MPOSBICHUAX M HEOOXOJAWMOCTH OTBETCTBEHHOTO , OEPEKHOTO OTHOIICHUS K
OKpy>Karolencpene.

- criocoOHOCTh BBIOMPATH LIEJIEBHIC U CMBICIIOBBIC YCTAHOBKH B CBOUX JICHCTBUAX H
MOCTYIKAXIIO OTHOUIEHHUIO K )KUBOM IPUPOJE, 310POBbI0 CBOEMY U OKPY’KAIOIIMX;
-YMEHHE CaMOCTOATENILHO ONPEAEIATH LIEIU CBOEr0 00yueHUsl, CTaBUTh U (POPMHUPOBATH
1151 ce0s1 HOBBIE 33/1a4M B yucOe U N03HABATENbHOM NesTeIbHOCTH, Pa3BUBATh MOTHBBI U
MHTEpECHI CBOEH M03HaBaTEIbHOM 1A TEIbHOCTH;

MertanpeaMEeTHBIMU ~ PE3yJIbTaTaMU  OCBOEGHHS  BBIIYCKHMKAMHM  OCHOBHOHM  LIKOJIBI
IPOTPaMMBI 110 OMOJIOTHH SBIISIOTCS:

PerynasTusubie YY/:

- YMEHHUE OPraHU30BaTh CBOIO YUEOHYIO NESITEIHLHOCTD: OMPEACIIATh ENb Pa0OThI, CTABUTh
3aJ]auu, IJIAHWPOBATh — OIPENENSTh MOCIEI0BATEIBHOCTD JACHCTBIIA U MPOTHO3UPOBATH
pe3ynbraThl paboThl. OCyIIeCTBIATh KOHTPOJIb U KOPPEKLHUIO B cllydyae OOHapy>KeHUs
OTKJIOHEHUH W OTIWYMN TMPH CIWYCHUW Pe3yJbTaTOB C 3aJaHHBIM dTalioHOM. OTeHKa
pe3yabTaToOB pabOTHl — BBIJICIIEHUE U OCO3HAHHE YUALTUMCS TOTO, YTO y’KE YCBOCHO U UTO
elle MOAJICKUT YCBOCHHUIO, OCO3HAHNE KaueCTBa U YPOBHS YCBOCHHUS;

- OBJIaJICHHE COCTABJISAIOIIMMHU UCCIIEI0BATEIbCKON M MPOEKTHOMN 1A TEIbHOCTH, BKITIOYAsI
YMEHUS BUJETh IPOOJIeMy, CTAaBUTh BONIPOCHI, BBIABUIaTh IMIIOTE3bI, JaBaTh ONPEACIICHUS
MOHATHUSAM, KIaCCU(PHUIMPOBATH, HAOII01aTh, TPOBOAUTH SKCIIEPUMEHTHI, 1€1aTh BBHIBO/IbI
W3aKITIOYCHUS, CTPYKTYPHPOBATh MaTephall, OOBSCHSITH, JTOKA3bIBATh, 3AIUIIATH CBOH
UJICH;

Kommynukarusubie YY /:

- YMEHHUE CIYIIaTh W BCTYNAaTh B JIHAJIOT, Y4aCTBOBATh B KOJUICKTUBHOM OOCYKICHHH
npoOJeM; HWHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTHh MNPOAYKTHBHOE
B3aMMOJICHCTBHE CO CBEPCTHUKAMHU W B3POCIBIMU; YMEHHE aJIeKBaTHO HCIIOJIb30BATh
peueBble CpeicTBa ISl JUCKYCCUH U apTyMEHTAllMU CBOEH MO3UIINU, CPAaBHUBATH Pa3HbIE
TOYKH 3PEHUSI, ApTryMEHTHPOBATH CBOIO TOYKY 3PEHHS, OTCTANBATh CBOIO ITO3UITHIO.

- yMEHHE OPTaHWU30BBIBATH y4eOHOE COTPYTHHUYECTBO M COBMECTHYIO NESATEIHHOCTH C
YUUTENEM U CBEPCTHMKAMHM, paboTaTh MHIUBUAYaJbHO M B TPYIIE: HAXOAWUTh OOlIee
peleHye ¥ pa3penars KOH(IUKTH HA OCHOBE COTIACOBAHMS MO3ULIMN U yUETa HHTEPECOB.
dopmMupoBaTh , apryMEHTHPOBATh U OTCTaUBaTh CBOC MHEHHE

Ilo3naBarenbubie YV /I:

- yMeHHUEe paboTaTb C pa3HbIMH HCTOYHHKAMH HWHGPOpPMALMU: TEKCTOM y4yeOHHKa,
HAYYHONOIYJISIPHOM JTUTEpaTypOH, CIIOBApSMU U CIIPAaBOYHUKAMMU; aHAJIM3UPOBATH U OLICHUBATh
nH(popMaIuio, mpeodpa3oBbIBATh €€ U3 OHOM (OPMBI B APYTYIO;



- YMEHHE CO3/7aBaTh , MPUMEHITh U MPEOOPa3OBHIBATh 3HAKU U CHUMBOJIBI, MOJICIH U
CXEMBIJISL PEeIICHUS YYeOHBIX U TIO3HABATEIBHBIX 33724

- yMeHHE paboTaTh C pa3HBIMH HCTOYHUKAMU OHOJIOTUYECKOW WH(POPMAIINH:
HAXOUTh OMOJIOTHUECKYI0 HHPOPMAIMIO B TEKCTE y4eOHMKA, HAYYHO-TIOMYISPHON
JUTEpaType,0M0JIOTHIECKUX CIIOBAPSX U CIIPABOYHUKAX

[IpenMeTHbIMH pe3yJabTaTaMH OCBOCHHSI BBITYCKHUKAMU OCHOBHOM HIKOJIBI TPOTPaMMBI
110 OMOJIOTUU SBJISIOTCS:

-YCBOCHHE CHCTEMbl HAYYHBIX 3HAHUN O >KMBOH NpUPOJE U 3aKOHOMEPHOCTAX €€
pa3Butus Ajig (HOPMUPOBAHUS COBPEMEHHBIX IPEACTABICHUI O €CTECTBEHHOHAYYHOM
KapTUHE MUPA;

-(opMUpOBaHUE MEPBOHAYATHHBIX CHUCTEMATH3UPOBAHHBIX MPECTABICHUN O OMOIOTHYSCKUX
0o0BeKTaX, MPOIeccax, BICHUSIX;

-OBJIQJICHHE METOJaMH OMOJIOTMYECKON HAyKH: HAOJIOICHUE U ONTUCAaHHE OMOIOTMYECKUX 00 BEKTOB
1 TIPOIIECCOB; MOCTAHOBKA OMOJIOTUYECKUX IKCIIEPUMEHTOB U O0BSICHEHHE UX PE3YyIbTATOB.
-00bsICHEHHE pOJId OUOJIOTMM B MPAKTUYECKOW NEATEIbHOCTH JIIOJCH; MecTa U PO
4eloBeKa B MPHUPOJE; POJCTBA, OOIIHOCTH MPOUCXOXKICHHS W SBOJIOIHMM PACTCHUN U
KUBOTHBIX (HAa TPUMEpE COIMOCTABJICHUA OTICNIBHBIX TPYI); POJIU Pa3TUUYHBIX
OpraHM3MOB B JKM3HM UEJIOBEKAa; 3HAYEHUS OHOJIOTMYECKOTOo pa3zHOOoOpa3us Juisd
coXpaHeHHs Onochepsr;

-popMUpOBaHUE OCHOB JKOJIOIMYECKOH TIPAaMOTHOCTH: CIIOCOOHOCTH OLEHUBATh
MOCTIC/ICTBUS  IEATEIbHOCTH YEJIOBEKa B TPUPOAE, BIHMsSHHE (AKTOPOB pHCKAa Ha
310pOBBEYEIIOBEKA.

IIpenmeTHbIe pe3yJibTATHI:

1) hbopmupoBaHHEe IIEHHOCTHOTO OTHOIICHHUS K )KHUBOM MPUPOJIE, K COOCTBEHHOMY
OpraHU3MY;TOHUMAHUE POJIM OMOJIOTHH B OPMUPOBAHUHN COBPEMECHHOMN
€CTECTBCHHOHAYYHOU KapTUHBI MHPA;

2) yMEHHE TIPUMEHSTh CHCTEMY OHOJIOTHUECKUX 3HAHHI: PACKPBIBAThH CYITHOCTh
KUBOT'0,HA3bIBATH OTJINYHS )KUBOTO OT HEXXHBOTO, IEPEUUCIIATH OCHOBHBIE
3aKOHOMEPHOCTH OpTraHu3alu, GyHKIIMOHUPOBAHUS OOBEKTOB, SIBJICHHIA, TPOIIECCOB
KUBOU MPHUPOBI, IBOJTIOIMOHHOTO Pa3BUTHS OPTaHUYECKOTO MUPA B €T0 €TUHCTBE C
HEXXHUBOM MPHUPOI0H; CHOPMUPOBAHHOCTH MPEACTABICHUI O COBPEMEHHOW TEOPUU
HBOJIIOIIMH U OCHOBHBIX CBUETEIHCTBAX YBOIOIINH;

3) BiaJieHHe OCHOBAMU MOHATHIHOTO arllapara U HaydHOTO si3bIKa OMOJIOTHH:
HCIIOJIb30BAaHUEN3YYCHHBIX TEPMHUHOB, ITIOHATUI, TEOPUI, 3aKOHOB U 3aKOHOMEPHOCTEN
JUTs1 O0OBSICHEHUS HAOJTI0TAeMBIX OMOJIOTHYECKUX O0BEKTOB, SIBIICHUI U TTPOIIECCOB;

4) moHUMaHKE CIIOCOOOB MOTyYEeHUS OMOJOTHUECKUX 3HAHHI; HAIMYHE OIBITaA
HCIOJIb30BAHUSMETO/I0B OMOJIOTHH C LETbI0 N3YUEHUS )KUBBIX 00BEKTOB, OMOJIOTHYECKHIX
SIBIIGHUY U TIPOIIECCOB: HAOIIOIEHUE, ONTUCAHKE, TTPOBEJCHIE HECTIOKHBIX OUOIOTHUECKUX
OTIBITOB U HKCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAHUEM aHAIOTOBBIX U ITU(POBHIX
npuOOPOB U UHCTPYMEHTOB;

5) yMeHHe XapaKTepU30BaTh OCHOBHBIC IPYIIITbI OPrAaHU3MOB B CHCTEME OPTaHUIECKOTO MUPA
(BTOM uHMcCIIe BUPYCHI, OAKTEPUH, PACTCHHUSI, TPHOBI, J)KUBOTHBIC): CTPOSHHUE, TTPOIIECCHI
KHU3HEIESATENbHOCTH, MX MTPOUCXOXKICHNE, 3HAUCHNE B TIPUPO/JIE U KU3HU YEJIOBEKa;

6) ymeHue 0OBICHATH MOJIOKEHHE YEIOBEKa B CHCTEME OPraHUYEeCKOro MHpa, €ro
MIPOUCXOXKACHHUE, CXOACTBA U OTIUYHS YEIOBEKA OT JKUBOTHBIX, XapaKTePU30BATh
CTPOCHHE UIIPOIIECCHI KUZHEIEATEIILHOCTH OpraHi3Ma YeJIOBeKa, €ro MPUCIOCOOICHHOCTh
K pa3-JINYHBIMIKOJIOTHYECKUM (hakTopam;

7) yMEHHE ONUCHIBATH KJICTKH, TKAHHU, OPTaHbl, CHCTEMbI OPTaHOB U XapaKTEPU30BaTh



BayKHEHIIMe OMOIOrHYeCKHEe TPOLIECChl B OPraHU3Max pacTeHH, dKUBOTHBIX U

YEJIOBEKa;

8) chopMHPOBAHHOCTH MPECTABICHHI O B3aUMOCBSI3H HACIICIOBAHUS TOTOMCTBOM
MIPU3HAKOBOT POJIUTENBCKUX (DOPM C OpraHu3alfel KJIeTKU, HAIMYHUEeM B HE XpOMOCOM

KaK HOCUTEJICH HACJIEeICTBEHHOM NH(POpMAITNU, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
HacJIeI0OBaHUsI IPU3HAKOB;

9) chopMHPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX (DaKTOPax OKPYXKAOIICH CPEIIbl, UX
POJIH BXKU3HEACATEIILHOCTH U DBOJIOIMKA OPTaHU3MOB; IPEACTaBICHNUE 00 aHTPOIIOT€HHOM
dakTope;

10) chopMHupOBaHHOCTH MPEACTABICHHH 00 SKOCHCTEMAX M 3HAUCHUH

O6ropa3zHo00pa3usi; Ora00aTbHBIX KOJOTHUYECKUX MpobieMax, CTOSIIUX Mepe
YeJI0BEYECTBOM U CIIOCO0aX UX MPEOAOTICHHUS,

11)ymenue pemiath ydeOHbIC 33241 OUOTOTUIECKOTO COICPIKAHUS, B TOM YHCIIC
BBISIBJISITHIIPUUMHHO-CJIEICTBEHHBIE CBA3H, IPOBOJUTH PacU€Thl, 1€J1aTh BHIBOJIbI HA
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

12)ymenue co31aBaTh U IPUMEHSTH CIIOBECHBIC U rpad)uuIeCKUe MOACIH ISt OObSICHEHUS
CTPOEHHUS KUBBIX CUCTEM, SIBJICHUM U ITPOLIECCOB KUBOU MTPUPO/IBI;

13)noHuMaHue BKJIaJa POCCUICKHUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE OMOJIIOTHYECKUX HAYK;
14)Bnagenne HaBbIKaMu pabOTHI ¢ HHPOpPMAIHEH OMOTIOTUYECKOTO COAECPKAHMUS,
MIpe/ICTaBJICHHON B pa3HOU (opMme (B BuAE TeKCTa, TAOJUYHBIX JaHHBIX, CXeM, IpadUKoB,
JrarpaMm, MoJiesiel, n300pakeHni ), KpUTUYECKOTro aHajIu3a MH(OpMAIK U OLIEHKH ee
JIOCTOBEPHOCTH;

15) ymeHue 11aHupoBaTh 0]l pyKOBOJCTBOM HACTaBHUKA U ITPOBOJAUTH yUEOHOE HCCIeI0BaHIE
WM IPOEKTHYIO paboTy B 001acTU OMOJIOTHH; C YYETOM HAaMEUEHHOU 1€ popMyIupoBaTh
npo0GieMy, TunoTe3y, CTaBUTh 3a/1a4M, BHIOMPATh a/IeKBaTHbIE METOABI JJIsl UX PEIICHHUS,
(bopMyIIHpPOBaTh BBIBOJIbI; ITYOJUYHO IPEICTABISTH [TOJyY€HHBIE PE3YJIbTAThI;

16) ymeHHe HHTErpUpOBaTh OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU APYTUX YUEOHBIX MPEAMETOB;
17) chopMHPOBAHHOCTH OCHOB IKOJIOTHYECKOI IPaMOTHOCTHU: OCO3HAHNUE HEOOXOTUMOCTH
JeWCTBUH [0 COXpaHEHHUIO OMOPa3HOOO0Pa3Hs U OXpaHe MPUPOTHBIX IKOCUCTEM, COXPAHEHUIO U
YKPEIUIEHUIO 3/10pOBbs YEJIOBEKA; YMEHHUE BHIOUPATh 11€JIEBbIe YCTAHOBKH B CBOUX JIEHCTBUAX
Y TIOCTYTIKaX [0 OTHOLLIEHUIO K dKUBOU MPUPOE, CBOEMY 37J0POBBIO U 37J0POBbIO
OKpYKaIOIINX;

18) ymeHue UCTI0Ib30BaTh MPUOOPETEHHBIE 3HAHUS U HABBIKU JJIs 3I0pOBOr0 00pasa *HU3HH,
cOaTaHCUPOBAHHOT'O MUTAHUS U (PU3HMUECKON aKTUBHOCTH; HEMPUATHE BPEIHBIX MIPU- BHIUYEK U
3aBHCUMOCTEH; YMEHUE MPOTUBOICHCTBOBATh JDKEHAYYHBIM MAHUITYJISIIIUAM B O0OJIACTH
3/10pOBbBS;

19) oBnajieHHEe MpUEMaMH OKa3aHUs IEPBOM MOMOIIN YETIOBEKY, BbIpAIIMBAHUS KYJIbTYPHBIX
pacTeHuii U yxoJia 3a JOMaIIHUMH KUBOTHBIMU;

DopMbI KOHTPOJISA

KoHTpob pe3ynbraToB 00y4eHUs: B COOTBETCTBHH C JAHHOW 00pa30BaTEIbHOM MpOrpaMMon
MIPOBOAUTCS B OpPME MUCHMEHHBIX U 3KCIIEPUMEHTANIBHBIX pa0oT, MPEANOIaracTcsi IpoBeeHUE
MPOMEKYTOYHOM ¥ UTOTOBOM aTTECTAIlMU.

IIpomexyTouyHas aTTecTanus

Jl1g ocyliecTBIIEHUSI TPOMEKYTOUHOM aTTECTALIMK UCIIOJIb3YIOTCS KOHTPOJIbHO-OLIECHOYHbBIE
MaTepHalbl, 0TOOP COJEpKaHUI KOTOPBIX OPUEHTUPOBAH HA IPOBEPKY YCBOCHUS CUCTEMBI
3HAaHUI U yMEHUI — WHBapUAHTHOTO Apa COJePKaHUs ACHCTBYIONIMX 00pa3oBaTeIbHON
IpOrpamMMbl IO OMOJIOTUH 15t 00111e00pa30BaTEIbHBIX OPraHU3aIMiA. 3a1aHus TPOMEKYTOUHOM
aTTecTalliy BKIIOYAIOT MaTeprall OCHOBHBIX Pa3fiesioB Kypca OUOIOTHH.



KPUTEPUU OLNEHUBAHMUA 110 IIPEJIMETY
«BHAOJIOT' USI»

[Tpu opranu3anuy TEKyIEero KOHTPOJIs yCIeBaeMOCTH 00YYaIOIUXCsl CIIeyeT
yuutbiBaTh TpeboBanus ®I'OC OO0 k cucteMe OLEHKHU JOCTHKEHUS TNITAHUPYEMBIX
pesynbratoB OOII, koTopas AOKHA MPelycCMaTPUBATh UCTIOIB30BAHUE PA3HOOOPA3HBIX
METOZ0B ¥ (pOPM, B3aUMHOJIOMOJIHSIOIINX APYT Apyra (CTaHAapTU3UPOBaHHbIE TUCbMEHHBIE U
YCTHBIE paOOThI, IPOEKTHI, IPAKTUYECKUE U JIAOOPATOPHBIE pabOThI, TBOPUYECKHUE PAOOTHI,
caMOaHaJIN3 UCaMOOLICHKA, HAOJII0ACHNE, UCIIBITAaHUSI U MHOE).

Crnenuduyeckoit opmMoii KOHTPOJIS SIBIISIETCS paboTa ¢ mpudopaMu, 1a00paTOPHBIM

obopynoBanuem, mozensiMu. OCHOBHasI 1€ STHX ITPOBEPOUHBIX paboT: onpeaesieHue
YPOBHSI pPa3BUTHS YMEHHI IIKOJIBHUKOB paboTaTh ¢ 000PYJA0BaHUEM U IIPOBOIUTH
SKCIEpPUMEHTAIbHbIE UCCIICIOBAHNUS, ITITAHUPOBATH HAOJIOACHNE UITH OIIBIT, BECTH
CaMOCTOSITENTLHO MIPAKTUYECKYIO paboTy.

3amaHne MOKET CYMTATHCS BBITIOJTHEHHBIM, €CIIH 3aITCaHHBINA/BEIOPAHHBINA OTBET
COBIIAIA€T C BEPHBIM OTBETOM. 3aJlaHUs MOTYT OLIEHUBAThCs Kak 1 OamioM, Tak U GOIbIINM
KOJINYECTBOM B 3aBUCUMOCTH OT YPOBHSI CJI0KHOCTH 33JJaHUs, OT KOJUYECTBA
BBE/ICHHBIX/BBIOPAHHBIX OTBETOB, OT THUIIA 33/1aHUS.

Hopwmpl o11eHOK 32 BCe BUBI POBEPOYHBIX PadOT

«5» — ypOBEHD BBITTOJHEHHSI TPEOOBAHUI 3HAYUTEIBHO BBIIIE YIOBICTBOPUTEIHHOTO:

* OTCYTCTBHUE OMMOOK, KaK 110 TEKYIIEMY, TaK 1 IO TIPEABIAYIIEMY YI€OHOMY MaTepHaiy;

* He OoJiee OJTHOTO HeZoYETa.

«4» — ypOBEHb BBHITIOJTHEHUS TPEOOBAHUH BBIIIE YAOBICTBOPUTEIHLHOTO:

* Hanmuume 2—3 omuO0K Miu 4—6 HeT0UETOB M0 TEeKyIeMy y4eOHOMY MaTepuay;

* He Ooniee 2 omHOOK MK 4 HEOYETOB MO IPOIIEHHOMY MaTepHaiy;

* MCIIOJIb30BAHNE HEPALMOHAIBHBIX IIPUEMOB pEIICHUS YUeOHOH 3a1auu.

«3» — 1OCTaTOYHbI MMHUMAJIbHBIA YPOBEHb BHINIOJHEHUS TPEOOBaHNUH,
NPEIbSIBIAEMBIX K KOHKPETHOM padore:

* He Oonee 4—6 omm60K miu 10 He1ou€TOB MO TeKyIIeMy yueOHOMY MaTepuay;

* He Oonee 3—5 ommOOK MK He OoJiee 8 HeAOUETOB MO MPOiiIEHHOMY y4yeOHOMY
MaTepuainy.

«2» — ypOBEHb BBINIOJIHEHUS TPEOOBAHUN HUXKE YIOBIETBOPUTEIBHOTO:

* Hannume 6osee 6 omm6ok min 10 HeoUeTOB MO TEKYIIEeMY MaTepuay;

* Oosree 5 ommbOK wim OoJiee 8 HETOYETOB IO MPOUICHHOMY MaTepHaIy.



COJEP/KAHUE YYEBHOI'O NIPEAMETA «bHOJIOI'UA»

5 KJACC (34 yaca, u3 HuX 1 4 — pe3eBHOe BpeMsi)
1. BuoJsiorus — Hayka o :kuBoil npupoae(4 4)

ITonstue o xu3Hu. [Ipu3HaKu KUBOro (KJIETOUHOE CTPOEHUE, IUTAHUE, ABIXAHUE, BBIJIEIIEHUE, POCT U JIp.).
OOBexThl KMBOM M HEXHMBOH MPHUPOJIBL, UX cpaBHEHME. JK1Bas U HEXKUBAs IPUPOJIa — €IUHOE LIEJIoe.

Buonorus — cucrema Hayk o *uBoi npupojae. OcHOBHBIE pa3aesnsl ononoruu (0oTaHUKa, 300JI0THS,
HKOJIOTHSI, IUTOJIOT S, aHaTOMUsA, pusnonorus u ap.). [lpodeccuu, cBa3annbie ¢ OUOIOTUEH: Bpad, BETEpUHAD,
IICUXOJIOT, arPOHOM, )KUBOTHOBOJ U JIp. (4—75). CBsI3b OMOJIOTHH C JPYTMMH HayKaMu (MaTeMaTHKa, reorpadus
u 1ip.). Pob GMooruy B MO3HaHUM OKPYKAIOIIETO MUPA U MPAKTHUECKOU JeSITEIbHOCTH COBPEMEHHOTO
YeJIOBEKA.

Kabuner ouonoruu. [IpaBuia nosesneHus u paboTbl B KaOMHETE ¢ OMOIOrMUYECKUMH IprbopamMu 1
UHCTPYMEHTaMHU.

buonornuyeckue TepMHUHBIL, TOHATHS, CUMBOJIBL. MicTouHMKN Guosiornyeckux 3HaHui. [Touck
MH(pOpMaILMH C UCIIOJIF30BAHUEM PA3JINYHBIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAS JINTEPaTypa,
CIIpaBOYHUKH, MHTEpHEeT).

2. MeTonbl M3yueHHs KUBOI MPUPO/BI (6 1)

Hayunbie MeTObI M3yUeHHs! )KHBOIM IPUPOIBI: HAOIIOAEHNE, SKCIIEPUMEHT, ONMMCAaHUE, U3MEPEHHUE,
KJIacCUpUKaUs. Y CTPOUCTBO YBEIMYUTEIBHBIX TIPHUOOPOB: JTyNbl 1 MUKpOcKona. [IpaBuiia paboTsl ¢
YBEJIMYUTEIbHBIMU MTPUOOpAMHU.

Meton onrcanus B OM0JIOruH (HarjasIHbIN, CIOBECHBIN, CXeMaTH4eckuil). Meros usMepeHus
(MHCTpYMEHTHI U3MepeHus). Meron kiaccu- (pukauy OpraHu3MoB, IPUMEHEHUE IBOMHBIX Ha3BaHUMN
opranu3MoB . HaOmroieHue M 3KCIEepUMEHT Kak BeylHe MeTO/bl OHOJIOTHH .

Jlabopamopnuwvie u npakmuueckue pabomol

1. 3y4yenue naboparopHOro 000pyIOBAHUS: TEPMOMETPHI, BEChl, amiku [leTpu, mpoOupku, MEH3ypKH.
ITpaBuna paGoThl ¢ 000pYJOBaHNEM B IKOJIBHOM KaOWHeETe.

2. O3HaKOMJICHHE C YCTPOMCTBOM JIyIIbl, CBETOBOTO MUKPOCKOIA, PaBUiIa paboThl C HUMHU.

3. O3HaKOMJIEHHE C paCTUTENIbHBIMU U )KUBOTHBIMHU KJIETKaMU TOMaTa M apOy3a (HaTypasibHbIe
npenapartsl), UHQY30puu Ty(HelbKd U THAPHI (TOTOBbIE MUKpOIIpenapaThl) C TOMOIIBIO JIYIbl 1 CBETOBOIO
MMKPOCKOTIA.

DKCKypcuu uiu 6UOE0dIKCKYpPCUU

OBnajieHne MeToJaMy U3y4eHUs )KMBON MPUPOAbl — HAOIIOAEHUEM U SKCIIEPUMEHTOM.

3. Opranu3mbl — TeJs1a KUBOM Mpupoas! (7 4)
[Tonsitue 06 opranusme. Jlosiaepusie u sigepHble opranu3mbl. Kietka u e€ otkpeitue. Kierounoe
CTPOEHHE OPraHNU3MOB.
[uTonorus — Hayka o kieTke. KileTka — HavMeHbIIas eIMHUIA CTPOCHUS U
KHU3HEIEATEILHOCTH OpraHnu3MoB. CTpOEHHUE KIIETKH 110/ CBETOBBIM MHUKPOCKOIIOM: KJIETOYHAas
000J109Ka, ITUTOIIa3Ma, SIIPO.

OAHOKJIETOYHBIE U MHOTOKJIETOUYHbIE OpraHu3Mbl. KileTku, TkaHH, OpraHbl, CUCTEMbI OPTaHOB.

KuznenesTenbHOCTh OpraHu3MoB. OCOOEHHOCTH CTPOEHUS U MPOIECCOB )KU3HEAEATEIILHOCTH Y
pacTeHui, )KUBOTHBIX, OaKTepuil U rpuboB.

CaoiicTBa OpraHM3MOB: NIUTaHUE, JbIXaHUE, BbIACICHUE, IBUKEHUE, PAa3MHOXKEHHE, pa3BUTHE,
pa3apaXxuMoCTh, IPUCIIOCOOIEHHOCTh. OpraHu3M — €IMHOE 1IeJI0e.

Pa3znooOpasue opraHu3MoB 1 UX KiaccuduKamnus (TakCOHBI B OMOJIOTUU: [IAPCTBA, THIHI (OTHEIBI),
KJIACCHI, OTPsIAbI (MMOPSAIKU), CEMENCTBa, pOAbl, BUIbI. bakTepuu u BUpyChl Kak (P OPMBI KU3HU. 3HAUCHUE
OakTepuii 1 BUPYCOB B IPHUPOJE U B )KU3HH UYEJIOBEKa.

Jlabopamopmuvie u npakmuueckue pabomol

1. U3ydenune pacTUTENBbHBIX U )KUBOTHBIX KJIETOK MO/ JIYIIOM U MUKPOCKOIIOM (Ha TOTOBBIX
MHKpOTperaparax).

2. O3HaKOMJICHHE C MPUHIUIAMH CHUCTEMATHKH OpPTaHU3MOB.
3. Habmonenue 3a moTpebaeHrEeM BOJBI PACTCHHUEM.

4, Opranusmsl 4 cpea odoutanus (54)



[Tonsarue o cpene oOutanus. BonHas, Ha3eMHO-BO3AYIIHAS, IOYBEHHAs!, BHYTPUOPTaHU3MEHHAsI CPE/Ib
oburanus. IlpencraButenu cpen ooutanus. OcobeHHOCTH cpesl oOuTaHus opranusmoB. [Ipucnocobnenus
OpraHu3MoB K cpezie oouTanus. Ce30HHbIE U3MEHEHUS B )KU3HU OPraHU3MOB.

Jlabopamopnvie u npakmuueckue pabomol
BrisiBinenue nprcrnocoOieHuil Opranu3MoB K cpese oOuTaHus (HaKOHKPETHBIX MPUMEpax).

OKCcKypcuu unu 6UOE0dIKCKYpCuu
PactutenbHbIil U KUBOTHBI MHUpP POJHOTO Kpasi (KpacBEeICHHE).

5. Ilpupoausbie coodumecTBa (7 1)

[TonsiTre 0 MpUPOIHOM cooOIecTBe. B3aMOCBsI3u OpraHU3MOB B MPUPOAHBIX coobmiecTBax. [IumieBpie
CBsI3M B cooOmiecTBax. [IuieBbie 3BeHbs, IEMU U CETH MUTaHuA. [[por3BOAUTEH, TOTPEOUTENN 1
pa3pyLInTeNd OPraHMYECKHUX BEIIECTB B MPUPOIAHBIX coodmIecTBax. [I[puMepsl mpupoaHBIX cOOOIIeCTB (Jec,
pya, 03epo Hu 1Ip.).

HckyccTBeHHBIE COOOIIECTBA, X OTIIMYUTEIBLHBIC MPU3HAKH OT MPUPOTHBIX COOOMIECTB. [IpuamHbI
HEYCTOMYMBOCTH HCKYCCTBEHHBIX COOOIIECTB. POJIb MCKYCCTBEHHBIX COOOIIECTB B JKM3HU YEIOBEKA.

[Tpupoansie 30ub1 3eMin, ux odutarenu. Guaopa u GpayHa npupoa-HeiX 30H. JlanamadTel: TpupoaHbIE U
KYJIBTYPHBIC .

Jlabopamopuvie u npakmuueckue pabomol

M3yueHne MCKYCCTBEHHBIX COOOIIECTB M UX oOMTaTelNeil (Ha mpuMepe akBapuyma H Jp.).

OKCcKypcuu uiu 6UOE0dIKCKYpCUu

1. V3yuyeHue npupoIHBIX cOOOIIeCTB (Ha mpuUMepe Jieca, 03epa,npyaa, Jiyra u Jp.).

2 . V3y4yeHue CEe30HHBIX SIBJICHHW B JKU3HU MPHUPOIHBIX COOOIIECTB.

6. ’Kusas npupoaa u yesnoek (4 4)

W3meHeHus B IPUPO/IE B CBSA3H C PA3BUTHEM CEJILCKOIO X03sIICTBa, MPOU3BOJICTBA U POCTOM YHUCIEHHOCTH
HaceseHus. BrnusHue udenoBekaHa )HUBYIO IPUPOY B X0/€ UCTOpUU. [ 100anbHble 9K0IOrn4ecKkrue npoOIeMsbl.
3arpsi3HeHue BO3AYIIHOM U BOJIHOM 000104YeK 3eMiiu, MOTEpH MOYB, UX NpeAoTBpaiienue. [lytu coxpanenus
Ouosornyeckoro paznoodpasus. OxpaHsemble TEPPUTOPUH (3aITOBETHUKH, 3aKa3HUKH, HAIMOHAJIbHBIE TApKH,
namsTHUKY npuposibl). KpacHast kaura P®. Oco3HaHue KHU3HM KaK BEJIMKOM LEHHOCTH.

Ilpakmuueckue pabomui

[IpoBenenue akuuu no yoopke Mycopa B OimkaiiiieMm jecy, napke,CKBepe WiId Ha MPUIIKOIbHON
TEPPUTOPUH.

PesepsB — 1 uac

Ne | Tema KonngectBo JlaGopaTopHble paboThI
JacoB
1. bronorus — Hayka 0 XKUBOMH 4 Okckypens - 1
TpUpoJIe
2. Merozp! u3ydeHns 6 3
’KUBOU IPUPOJIBI Okckypeus - 1
3. Opranu3mbl — Tena )KUBOK 7 3
TPUPO/IBI
4. OpraHu3mbl 4 cpeaa 00uTaHuUs 5 1
Oxckypewust - 1
5. [Ipupoansie coobmecTBa 7 2
6. JKuBast mprpo/Ia u YeToBeK 4 1
JlaGoparopusie paboTs! - 10
NUTOI'O 33+1uac DKcKypend - 3
pe3epB




KanenpapHo-remaTuveckoe IJIaHMpPoOBaHue
«BHOJIOI'USI» 5 KIIACC
Obuweekonuuecmeso uacos — 34, 6 neoeno — luac.



Pa3ne
Ja
TEeMBI

Pa3nen, Tema.

Koanu
€CTBO
4acoB

JlaTa npoBeneHus ypoka

ITo mnany

IIo pakrty

HUcnoab3oBanue
o0opyaoBaHue
«Touka pocra»

Pa3znea Nel Omosiorusi — Hayka o sKuBOM npuponue (4 yaca)

1.(1)

[Tonsarue o xu3Hu. [Ipu3Haku xuBoro. OOBEKTHI KUBOH U
HEXMBOW TPUPOJBI.

2.2)

buonorus — cucrema Hayk o xUBOM Ipupoae. OCHOBHbIE
pasnensl Ouonoruu. [podeccun, cBsi3aHHbIC ¢ OMOIOTHUEH.

3.3)

CBs3b OMoJI0rUy ¢ IpyruMu Haykamu. Poss 6uosoruu B
MTO3HAHUM OKPY’KAIOLIET0 MUPA U IPAKTHUUECKOMN
NesITeIbHOCTH COBPEMEHHOT'O YeJIOBEKa.

4.(4)

Kabuner 6uonorun. [IpaBuna moBeneHus u paboThI B
KaOHMHETE ¢ OMOJIOTMYECKUMU TTprOOpamMu 1
WHCTPYMEHTaMHU. BHOJOTHYeCKUe TEPMUHBIL, TIOHSATHS,
CHMBOJIBI.

Pa3nesa Ne2 Metoabl nzyueHus KuBoii npupoabl (6 4acoB)

1.(5)

Hayunsle MeTOABI N3yUYeHUS KUBON IPUPOIBI:
HaOJI0IeHNe, SKCIIEPUMEHT, OIMCaHNe, U3MEPEHHE,
KJIacCU(PUKAIIHS.

Jlabopamopnas pabomaiNel «V3ydenue 1abopaTOpHOTrO
o0opynoBaHus: TEPMOMETPHI, Bechl, yamiku llerpu,
npobupku, MeH3ypku. [IpaBuna paboTel ¢ 060pya0OBaHUEM B
IIKOJIBHOM KaOMHETEe».

nabopaTopHoOe
o0opynoBaHue:
TEPMOMETPBHI, BECHI,
yamku Ilerpy,
IpOOUPKH, MEH3YPKHU

2.(6)

VY CTpoHCTBO yBETMUUTENBHBIX IPHOOPOB: JTyma 1
Mukpockort. [TpaBuiia paboThl ¢ yBETHUUTEIbHBIMU
npubopamu.

Jlabopamopnasa pabomaNe2 «O3HaKOMIICHUE C
YCTPOMCTBOM JIYIIbl, CBETOBOTO MUKPOCKOIIA, ITpaBHJIa
paboThl C HUMIY.

n1abopaTtopHoe
obopyoBaHue: ayma,
CBETOBOW MHUKPOCKOII

3.(7)

Merton onucanus B ouonorun. Jlabopamopuas paboma Ne3
«O3HaKOMIIEHUE C PACTUTEIHHBIMH U KHBOTHBIMH
KJIETKaMH ToMaTa 1 ap0y3a (HaTypasibHbIe TIpenapaThbl),
nH(]y30pun TyPenbKu U THAPHI (TOTOBBIS
MHUKPOIIPENapaThl) C TMOMOIIBIO JIYIIBI U CBETOBOTO

MHKPOCKOIIa).

Muxkpockor 1uppoBoH,
nabopaTopHoOe
o0opyoBaHue,
TOTOBBIE
MHUKpPOIpEnapaThl




4.(8) MeTtoa u3MepeHus. 1
5.(9) Merton kinaccu(uKaluy OpraHu3MOB, IPUMEHEHHUE 1
JIBOWHBIX Ha3BAHUI OPraHU3MOB.
6.(10) | HabmroaeHue U 9KCIIEPUMEHT KaK BEIYIIHE METOBI B 1
OM0JIOTUHU. DKCKYPCHS: OBJIAZICHUE METOIaMH U3YUCHUS
YKHBOMW TPUPOJIBI — HAOIIOJICHHEM U SKCIIEPHUMEHTOM.
Pa3znen Ne3 Opranusmsl — Tejia ;KUBOH MpUpoabI (7 4acoB)
1.(11) | INousrtue 06 opranusme. J{osiepHbIe U sIECPHBIE 1
OpPTaHU3MBIL.
Knerka u ee otkpbitue. CtpoeHue kietku. Jlabopamopnas | 1 Mukpockor uppoBoH,
2.(12) | pabomakNed «13ydeHue pacTUTEIBHBIX U )KUBOTHBIX KJIETOK naboparopHoe
TOJT JIYIIOM U MUKPOCKOIIOM (Ha TOTOBBIX o0opynoBaHue,
MUKPOITperaparax ). TOTOBBIE
MHUKpOIpenapaThl
3.(13) | OmHOKIETOYHBIC U MHOTOKIICTOUHBIE opraHu3mbl. Kierku, |1 Muxkpockor ugpoBoH,
TKaHH, OpPTaHbl , CACTEMbI OpTaHoB. Jlabopamophas JabopaTtopHoOe
padomahNe5 «O3HaKOMIIEHUE C IPUHLIUIIAMU CUCTEMATUKU o0opyoBaHue,
OpPTraHU3MOBY. TOTOBBIE
MHUKpOIpenapaTsl
4.(14) | KusHemesTenbHOCTh opraniu3mMoB. OcoOeHHOCTH cTpoeHust | 1 Muxkpockon nuppoBoH,
Y TIPOIIECCOB KHU3HENEATEILHOCTH Y PaCTEHUH, )KUBOTHBIX, nTabopaTtopHoe
6aktepuii u rpudoB. Jlabopamopnas pabomaiNe6 00opyI0BaHUE.
«Habmronenue 3a moTpedIeHHEM BOJIBI PACTECHUEM).
5.(15) | CroiicTBa OpraHu3MOB: ITUTAHUE, JIBIXaHHE, BBIJCICHHE, 1
JBIKEHUE, Pa3BUTHE, pa3pakUMOCTb,
MPUCTIOCOOTIEHHOCTb.
6.(16) | PasmHOXXeHHE OpPraHU3MOB M UX KJIaCCH(HKAIIUS. 1
7.(17) | bakrepuu u BUpycHI Kak (opma ku3HU. 3HaueHune Oakrepuit | 1
Y BUPYCOB B MPHUPOJIE U JUIS YEJIOBEKA.
Pazjnen Ne4d.Opranusmbl U cpeaa oouranusi(S4acon)
2.(19) | IIpencraButenu cpex OOUTAHUS. 1
3.(20) | OcobenHOCTH cpell OOMTaHUSI OPTaHH3MOB. 1
4.(21) | IlpucnocoGiieHust OpraHU3MOB K Cpejie OOUTaHHMS. 1 MHuKpOCKOII U POBOH,

Jlabopamopnas pabomaNe7 «BrisiBICHHE TPUCTIOCOOTICHHIA
OpPraHU3MOB K cpesie 00uTaHus (Ha KOHKPETHBIX TpUMEpPax).

n1abopaTtopHoe
obopyoBaHue,
T'OTOBBIC
MHUKpOTpenapaTsl




5.(22)

Ce30HHbIE U3MEHEHUS B )KU3HU OPTraHU3MOB. DKCKYPCHSL:
PacturenbHbIN U 5KUBOTHBIA MUP POJHOTO Kpasl.

Pasznes NeS. Ilpupoanbie coodmecTBa(74acoB)

1.(23)

[TonsiTre o mpupogHOM coobIIecTBe. B3anmocsszu
OpPraHHU3MOB B MPUPOIHBIX COOOIIECTBAX. DKCKYPCHS:
W3YYCHHE CE30HHBIX SBJICHUI B KU3HU TIPUPOTHBIX
COOOIIIECTB.

2.(24)

[TuieBsie cBs13U B coodecTBax. [InieBrie 3BeHb, IIEMH U
CETH INUTAHMUSI.

3.(25)

[TpousBoauTENN, TOTPEOUTENH U PA3PYIIATEITH
OpPraHMYECKUX BEIIECTB B MPUPOJIHBIX COOOIIECTBAX.

4.(26)

[Ipumeps! pupoIHBIX cO00IIECTB (JIeC, Py, 03€PO U IIp.).
DKCKypCHsi: U3y4eHHE MPUPOTHBIX COOOIIECTB (Ha MpUMepe
jeca, o3epa, Ipyaa, Jyra u ap.».

5.(27)

HckyccTBeHHBIE COOOIECTBA, X OTIUYUTENIbHBIE IPU3HAKU
OT NPUPOAHBIX coo01ecTB. [IpuunHbl HeycTONUUBOCTH
HCKYCCTBEHHBIX COOOIIECTB.

6.(28)

Poiib MCKYCCTBEHHBIX COOOIIECTB B )KU3HU YEIOBEKA.
Jlabopamopnasa pabomaNe8 «V3ydeHre NCKYyCCTBEHHBIX
COO0O01IIeCTB ¥ X oOuTaTenel (Ha mpuMepe aKkBapuyma u

Tp.)».

Mukpockor nudpoBoi,
nabopaTopHoOe
o0opynoBaHue,
TOTOBBIE
MUKpOIpenaparhbl

7.(29)

[Ipuponnbie 30861 3eMin, ux oburanue. @iaopa u payHa
MPUPOAHBIX 30H. JlanamadThl: mpUpoIHBIE U
HNCKYCCTBCHHBIC.

Pa3nesa Ne6 ’)Kusasi npupona u yesnosex (4 yaca)

1.(30)

W3meHeHus B IIpUpPoAc B CBA3U C PA3BUTUEM CCIILCKOT'O
XOSHﬁCTBa, IMPON3BOACTBA U POCTOM YUCIICHHOCTH
HaCCJICHUs.

2.(30)

Brnusinue dyenoBeka Ha )KUBYIO MPUPOY C XOAOM UCTOPHUH.
I'1o6anpHBIC IKOJTOTUYECKHUE TPOOIIEMBI.

3.(32)

[Tytu coxpaHeHusi OMOJIIOTUYECKOTO pa3HOOOpa3usl.
[IpakTuueckas paboTa: MpoBeAeHHUE aKIIUU [0 YOOpKe
Mycopa B OrKaiiiem jecy, mapke, CKBepe Win Ha
MPUILIKOJIbBHOW TEPPUTOPHUU.




4.(33)

Oxpansemsbie Tepputopun. Kpacnas kaura P®.

5.(34)

Pe3eps




Coaep:xanue nporpammsel buosorus.
6 KJIACC
(34 yaca, u3 Hux 1 4 pe3eBHOE Bpemsi)

1. PacTuresbHbIii opranuzm(64)

Bboranuka — Hayka o pacreHusix. Pa3nenst 6oranuku. CBsizb O0TaHUKU C APYTUMU HAyKaMH U TEXHHUKOM.
OO0mre nmpu3HaKU PAaCTCHUM.

Paznoobpazue pacteHuil. YpoBHH OpraHU3alluu pacTUTEILHOTO OpraHn3Ma. BeICIne U HU3IIUE pacTECHUS.
CropoBbI€ U CEMEHHBIE PACTEHUS.

PacturenpHas kierka. M3ydyeHne paCTUTENbHON KIETKH MO/ CBETOBBIM MUKPOCKOIIOM: KJIETOYHAs
000J104Ka, SIp0, HUTOIIa3Ma (IJIaCTU/Ibl, MUTOXOHIPHH, BAKYOJIH C KJIIETOYHBIM COKOM). PacTuTenbHble
TKaHu. OyHKIMHA PaCTUTEIIBHBIX TKaHEH.

Oprasbl ¥ CUCTEMBI OPraHOB pacTeHuid. CTpoeHre OpraHoOB PACTUTENIBHOIO OpraHu3Ma, UX pOjb U CBA3b
MeXy co0o0ii .

Jlabopamopuvie u npakmuueckue pabomol

1. N3yuenne MUKPOCKOIIMYECKOTO CTPOSHUS JIUCTa BOJHOTO PACTEHUS DJIOJICH.

2. V3ydyeHue CTpoeHUs paCTUTENbHBIX TKaHeH (MCIOIb30BaHUE MUKPOIIPETIapaToB).

3. M3y4eHne BHENTHETO CTPOCHHSI TPABIHUCTOTO IIBETKOBOTO PACTCHUS (HA KUBBIX WJIH FepOapHBIX
AK3EMILISIpAaX PacTEHUM): MACTYIIbI CYMKa, peAbKa IHUKasi, JIIOTUK €AKUNA U Op.).

DKCcKypcuu uiu 6UOE0dIKCKYpCUU
O3HaKOMJICHHE B MPHUPOJIE C IIBETKOBBIMH PACTCHUSIMH.

2. CTpoeHue ¥ JKH3HEAEATEIbLHOCTHPACTHTEILHOI0 Opranusma (274)

IIutanue pacrenus(84)

Kopenb — opran nouBeHHOro (MUHEpaabHOro) nutaHus. Kopuu nkopHeBble cucteMbl. Bunbl kopHel u
TUIIBI KOPHEBBIX CHUCTEM. BHelHee n BHyTpeHHEe CTpOeHHE KOPHS B CBsI3U ¢ ero ¢pyHkuusMu. KopHeBoit
yexJuK. 30HbI KopHs. KopHeBbie Bonocku. PocT kopHs. Ilornomnienrne KOpHsIMH BOJbl U MUHEPAJIbHBIX BEIIECTB,
HEOOXO/IMMBIX pacTeHUIO (KOpHEBOE JlaBiieHue, ocMoc). Bugonsmenenue kopueil. [lousa, e€ muionoponaue.
3HaueHue o0paboTKH MOYBHI (OKYUYMBAHUE), BHECEHUS yI0OPEHUI, TPOPEKUBAHUS MPOPOCTKOB, MOJIUBA IS
JKU3-HU KYJIBTYPHBIX pacTeHuil . ['uapononuka .

[ToGer u nouku. JIuctopacnonoxxkeHue U aucToBast Mo3anka. CTpoeHue U pyHKIuM aucrta. [Ipocteie u
CIIOKHBIE JHUCThA. Bunonsmenenus nucteeB. OCOOEHHOCTH BHYTPEHHETO CTPOCHUSI JIUCTa B CBSI3U C €TO
GyHKIMAMH (KOXKUIIA U YCThUIIA, OCHOBHASI TKaHb JIUCTA, MIPOBOJAIIME MYUKH). JIucT — opran
BO3QylIHOro nuTaHus. @orocuHTe3. 3HaueHHe (POTOCUHTE3a B MPUPOJE U B JKU3HHU YEJOBEKa.

Jlabopamopnvie u npakmuueckue pabomol

1. 3yuenue cTpoeHHs] KOPHEBBIX CHUCTEM (CTEpXHEBOM M MOUYKOBATOI) Ha mpuMepe repOapHbIX
AK3EMILISIPOB WJIN KUBBIX PACTEHUH.

2. M3ydyeHne mukpomnpenapara KJIETOK KOPHS.

3. Mzyuenue cTpoeHUs BET€TaTHBHBIX U TEHEPATUBHBIX TIOYEK (HaIpUMepe CHUPEHH, TOTIONS U Jp.).

4. O3HaKOMJICHHE C BHEIIHUM CTPOECHUEM JIUCTHEB U JIMCTOPACIIOIOKEHUEM (Ha KOMHATHBIX PACTEHUSX).

5. N3yueHre MUKpPOCKOIIMUYECKOTO CTPOCHHMEM JIMCTAa (Ha TOTOBBIX MHKpOIpenapaTax).

6. HabOmonenne mporiecca BBIACTICHHUS KUCIOPO/a HA CBETY aKBApUYMHBIMHU PACTEHHUSMH.

JbIxaHue pacTeHus1(24)

Jprxanve kopHs. PeixiieHre mouBbl 151 yIy4dIIeHUs IbIXaHUsI KOpHEN. Y CIIOBUSI, MPENSTCTBYIOIINE
JBIXaHUI0 KOpHEH. JIMCT Kak opraH apixaHus (ycTbHUHBIN anmapart). [locTymienue B muct atMochepHOTO
Bo3ayxa. CuibHast 3aNbUIEHHOCTh BO3/yXa KaK MPEMsITCTBUE /Ui JbIXaHus ncTheB. CTebenb Kak opran
JBIXaHUS (HaIHM4Me YCThUIl B KOXKHIIE, YeueBUYeK). OCOOCHHOCTH JbIXaHUs pacTeHU. B3auMOCBs3h AbIXaHUS
pacTteHusi ¢ GOTOCHHTE30M.

Jlabopamopmuvie u npakmuueckue pabomol
N3yueHue ponu peIXJIEHUs I AbIXaHUS KOPHEW.

TpancnopT BemecTB B pacreHun (54)
Heoprannueckue (Boja, MUHEpaIbHBIC COJIM) M OpraHUYECKHE BemecTBa (OCIIKH, )KUPHI, YTIICBOIbI,
HYKJIEMHOBBIE KUCJIOTHI, BATAMUHBI U JIp.) pacTeHus. CBs3b KIETOYHOTO CTPOEHUs CTe0Is ¢ ero QyHKIUIMHU.



Poct ctebnsa B anmuny. Kiierounoe crpoenue cte0ast TpaBIHUCTOTO pacTeHUS: KOXKUIIA, MPOBOJSIINE ITYUYKH,
OCHOBHas TKaHb (mapeHxuma). Kinerounoe ctpoeHue crediiss IpeBECHOTO pacTeHus: kopa (mpoodka, J1y0),
KaMOMH, IpeBecuHa U cep/ueBuHa. Poct crebmnsiB Tommuny. [IpoBoasiue Tkanu KopHs. TpaHCIIOPT BOABI U
MUHEPAJIbHBIX BEIIECTB B pACTCHUU (COCY/IbI APEBECHUHBI) — BOCXOJISIIINEI TOK. Mcriapenue Boibl yepes
cte0elb ¥ TUCTh (TpaHcnupanys). Perysius ucrapeHus BoAbl B paCTCHUH. BiusiHMe BHENTHUX YCIIOBHMA
Ha MCTIapeHue BOAbI. TpaHCIOPT OPraHMYECKUX BEIIECTB B PACTCHUU (CUTOBHIHBIC TPYOKH J1yba) —
HUcxoasammi Tok. [lepepacripenencHue u 3amacanue BEMIECTB B pacTeHUH. Bujmon3MeHEHHBIEC TOOETH:
KOpHEBHIIIE, KITyOeHb, TyKoBHIIa. MIX cTpoeHne; OMOI0rnueckoe 1 X03sIICTBEHHOE 3HAYCHHUE.

Jlabopamopnuvie u npakmuueckue pabomol

1. OOHapyxeHHe HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB B PACTEHUU.

2 . PaccmarpuBaHue MUKPOCKOITMYECKOTO CTPOSHUSI BETKH JepeBa(Ha rOTOBOM MHUKpPOIIpENapare).
3 . BeisiBiieHUe nepeABMKEHUS BOABI U MUHEPAJIbHBIX BEILECTB I10IPEBECUHE.

4 . VccnenoBaHue CTPOCHHS KOPHEBUIIA, KIYOHS, JIYKOBHIIBI.

Poct pacrenus(44)

OobpazoBarenbHble TKaHU. KoHyC HapacTanus moOera, pocT KOHYMKA KOpHs. BepxXyleuHblii 1 BCTaBOYHBIN
poct. Poct kopHS U crebiid B TONUIMHY, KaMOuil. OOpa3oBaHKMe FOJUYHbBIX KOJIEL] Y APEBECHBIX PACTEHU.
Bnusinue ¢puToropMoHOB Ha pocT pacTteHus. PoctoBbie ABmkeHus pacTenuii. Pa3BuTie modera U3 MOYKH.
BerBnenue nobGeros. YnpasieHue poctoM pacteHus. @opmupoBanue KpoHsl. [Ipumenenue 3Hanuii o pocre
pacTeHus B CEeIbCKOM X03s1cTBe. Pa3BuTre OOKOBBIX MOOETOB.

Jlabopamopuvie u npakmuueckue pabomol

1. HaGmronenue 3a pocTOM KOPHS .

2. HaGmonenue 3a pocToMm mooera.

3. Ompenenenue Bo3pacra JiepeBa MO CIUTY.
PazmHoxeHnune pacrenusi(74)

BereratuBHOe pa3MHOKEHUE I[BETKOBBIX PACTEHUH B Mpupojie. BereraTuBHoOe pa3MHOKEHHE KYJIbTYPHBIX
pactennii. Knonsl. CoxpaHeHne NPU3HAKOB MaTEPUHCKOIO pacTeHus. X035 ICTBEHHOE 3HAUEHUE BET€TaTUBHOTO
pa3MHOxeHUs. CeMeHHoe (TeHepaTUBHOE) pa3MHOKeHUE pacTeHul. L{BeTku u couserus. OnblieHHe.
[TepexpécTHoe omnbuUIeHHE (BETPOM, ) KMBOTHBIMH, BOJIOI) U caMoonblIeHHe. J[BOifHOE OI1010TBOpEHNE.
HacnenoBanue nmpuznakoB o0oux pactenuit. O6pa3zoBaHue TUIOJO0B M CeMsIH. THIIBI TUIOOB.
Pacnipoctpanenne 1monoBu cemsH B pupoje. CocTaB U CTPOEHUE CEMsH. YCIIOBHS MPOPACTAHUSA CEMSH.
ITonroroBka cemMsiH Kk moceBy. Pa3BuUTHE MPOPOCTKOB.

Jlabopamopnvsie u npakmuyeckue pabomel

1.0OBnaneHune npuéMamu BEreTaTUBHOTO Pa3MHOXKEHUS pacTeHUH (UepeHKOBaHHUE OOETr0B, YePEHKOBAHNE
JUCTHEB U JIp.) HA IPUMEPE KOMHATHBIX PACTEHUH (TpajecKaHIIMsl, CEHIONUs, OETrOHMsI, CaHCeBbepa U JIp.).

2.M3ydyeHne CTpOEHHUS LBETKOB.

3.0O3HaKOMJIEHHE C Pa3JIMYHBIMH THUIIAMU COLBETHH.

4.M3yueHune CTpOEHMsI CEMSIH ABYNOJIBHBIX PACTEHUII.

5 . U3yuyenue cTpoeHus ceMsH OAHOIOJbHBIX PACTEHUH.

6 . OmnpeneneHue BCXOKECTH CEMSIH KYJIbTYPHBIX PAaCTEHUH M MOCEB UX B IPYHT.

Pa3zBurtue pacrenus(14)

Pa3Butne nBetkoBoro pacrenus. OCHOBHbIE MepUObI pa3BUTH. L{UKII pa3BUTHS IIBETKOBOTO PACTEHHUS.
Bnusinue hakTopoB BHELIHEH Cpeibl HA Pa3BUTHE IIBETKOBBIX pacTeHUN. JKU3HEeHHbIE ()OPMBI IIBETKOBBIX
pacTeHuH.

Jlabopamopnuvie u npakmuueckue pabomol

1 . HaGnroneHue 3a pocTOM M pa3BUTHEM LIBETKOBOI'O PACTEHUSI B KOMHATHBIX YCIOBHSX (Ha MpuUMepe
(aconu UM MOCEBHOTO TOpoOXa).

2. OnpeneneHue yCJIOBHM MPOpPACTAaHUS CEMsH.

KajennapHo-TeMaTH4yeckoe JIaHNPOBaHHE
«BHOJIOT'Usl» 6 KJIACC
Obweexonuuecmeo yacoe — 34, 6 neoenio — luac.



Ne Pa3nen, Tema Koanuecr | /laTa npoBeaeHusi ypoka Hcnoabn3oBanue

Pa3pena BO YaCOB o0opyaoBaHue

TeMBI «Touka pocra»

ITo mnany | Io dakry
Paszneda 1.PacturenbHbIM OPranusMm (64acos).

1.(2) boranmka — wHayka o pacrenusx. Pazmensr |1
6otanuku .CBS3b OOTAHHWKH C APYTUMH C APYTHMH
HayKaMU M TEXHUKOM.

2.(2) OOmre mpu3Haky pacTeHU. Y poBHU opranuzamuu | 1
PacTUTENILHOTO OpraHu3sma. DKCKypeusi::

O3HAKOMJICHHE B TPUPOAE C  I[BETKOBBIMH
pacTEHUSIMH.

3.(3) Beicmmme w  Hu3mme pacreHus. Cnoposeie u | 1
CEeMEHHbIE PAaCTEeHHUSI.

4.(4) PactutenbHas knerka. M3ydenue pactutenbHo# | 1 Muxkpockon 1uppoBoH,
KJIETKH noJ CBETOBBIM MHUKPOCKOIIOM. n1abopaTopHoe
Jlabopamopnaa  pabomaNel «M3yuenue 00opy0BaHKE, TOTOBbIE
MHUKPOCKOIIMYECKOTO CTPOCHMsI JIUCTa BOJHOIO MHUKpOIpenapaTsl
pacTeHUs DIOHCHY.

5.(5) PacturenbHble TkaHu. DYHKIMM pacTUTENbHBIX | 1 Muxkpockon uppoBoH,
TKaHe. Jlabopamopnasa padomahNe? « V3zyuenue nabopaTopHoOe
CTPOEHHUSI PACTHTEIbHBIX TKaHEH (MCIOIb30BaHUE 00opy0BaHuE, TOTOBBIE
MUKPOIPENIapaToB). MUKPOITPETIapaTsl

6.(6) Opranbl ¥ cucteMbl opraHoB pacteHuil. Ctpoenue | 1 Muxkpockorn ugpoBoH,
OpPTaHOB PACTUTEIBHOTO OpraHW3Ma, WX pOJb H JabopaTtopHOe

CBSI3b MEXIy coOoil. Jlabopamopnas padomaNe3
«3yueHne BHEIIHETO CTPOCHHUS TPABSHUCTOTO
[[BETKOBOTO pacTeHUs (Ha KUBBIX WU TepOapHBIX».
IK3eMIUIApaX PacTCHH): MACTYIIbsl CyMKa, peabka
JIAKasl, TIOTUK €IKUH).

o0opynoBanue, repoapuu

Paznen 2. CTpoeHue U JKU3HEAEATEILHOCTh PACTUTEILHOI0 OPraHu3Ma

(274acoB).




7.0)

Kopenb — opran mouBeHHoro nurtanus. KopHu u
KOPHEBBIE CHUCTEMBbI. Buabl KOpHEH H  THUIIBI
KOpHEBBIX cucteM. Jlabopamopuas paooma Ned «
Nzyuenue CTpOEHUS KOPHEBBIX CUCTEM
(crepkHeBOM W MOYKOBaToOi)Ha  mpUMepe
repOapHbIX IK3EMIUISIPOB HIIM KUBBIX PACTCHUI.

Muxkpockor 1udpoBoi,
nabopaTopHoe
obopynoBaHue,
repbapun

8.(2) BHemrnee u BHyTpeHHEE CTPOCHHUS KOPHS B CBSI3U C Muxkpockor 1uppoBoi,
ero ¢yakuusvu. Jlabopamopnas padomales. nabopaTtopHoe
«M3yueHnne MUKpoIpenapaTa KIeTOK KOPHSD. o0opynoBaHUE, TOTOBbIE

MHUKpPOIpenapaThl

9.3) KopueBoit uexnuk. 3oHbl KopHs. KopHeBbie
BOJIOCKH. POCT KOpHS.

10.(4) [Toryomenne KOPHSIMH BOJBI M MHHEPAIbHBIX
BEILIECTB, HEO0OXOAMMBIX pacTEeHHUIO.

BunionzmeHnenue KopHeu.

11.(5) [TouBa, ee momopoaue. 3HadeHHWE OOpPaOOTKU
MOYBBI(OKYYHBaHHE ),BHECEHUE yaoOpeHuii,

MPOPEKUBAHUE TPOPOCTKOB, IOJIMBA ISl JKU3HU
KYJIbTYPHBIX pacTeHuil. [ uupononmka.

12.(6) [ToGer u mouku. JIMcTOpacnonoKeHUe U JINCTOBAs Muxkpockorn 1uppoBoi,
Mo3auka. Ctpoenue u pyHkuuu nucta. IIpocteie u nabopaTopHoe
CIIO)KHBIC  JIUCThSl. BUIOW3MEHEHHS  JIHCTHEB. o0opyaoBaHue,
Jlabopamopnaa padomaNe6 «3yuenue cTpoeHus repbapuu
BEreTaTHBHBIX W TEHEPAaTHBHBIX IOYeK (Ha
npuMepe cupeHH, Tomois). O3HakoMIIeHHE C
BHEIITHUM CTpOCHUEM JHMCTHEB "

JMCTOPACTION0KEHUEM (Ha KOMHATHBIX
PaCTEHUSX)».

13.(7) OcCOoOEHHOCTH BHYTPEHHEr0 CTPOEHHUS JIUCTa B Muxpockorn 1u(poBoH,
cB3u  cero  QyHkuusmu.  Jlabopamopnasn nabopaTtopHoe
pabomaNe7 « V3ydeHue MHUKPOCKOIMMYECKOTO 000pyZ0BaHUE, TOTOBbIE
CTpOEHUSs JIMCTA (Ha TOTOBBIX MUKpOIpEnapaTax). MUKpPOTIpenapaTsl

14.(8) JIuct — opran BO3aymIHOrO NUTaHus. POTOCUHTES. Muxkpockorn 1uppoBoi,
3HayeHue (OTOCHHTE3a B MPHUPOJIE U B IKU3IHU nabopaTopHoe
YeJI0OBeKa. Jlabopamopnas paoomahiNe8 o0opynoBaHue
«Habmonenue npoiiecca BbIAENIEHUST KUCIOPOAa Ha
CBETY aKBapUYMHBIMU PACTCHUSIMUY.

15.(9) Jlpixanue KOpHs. PpIxJieHHE NMOYBBI KaK yCHIICHUE nabopaTopHoe

NbIXaHUs KOpPHEH. YCJOBUSA, MPEMSITCTBYIOIINE

o0opynoBaHue




JbIXaHUI0 KOpHeW. JlucTt Kak opraH JbIXaHMS.
[Tocrymienne B JHMCT aTMOC(HEPHOTO BO3IyXa.
CuiibHast 3albUICHHOCTh BO3/yXa KaK MPETSITCTBUE
IbIXaHUusl JHUCTheB. Jlabopamopunasa padomaNe9
««M 3yuyeHne poOIU  PBIXJICHHUS JJIs  JbIXaHUS
KOpHEN».

16.(10)

Crebenp kKak opraH JbIXxaHus JUCTheB. CyITHOCTh
IbIXaHusd  pacTeHuil. B3auMoCBsA3b  AbIXaHUS
pacTeHui ¢ GOTOCHHTE30M.

17.(11)

Tpancnopr BewiecTB B pacteHud. Heopranuueckue
U opraHudeckue Bemectsa. Jlabopamopnasn
paoomaNel() «OOHapyKeHUE HEOPTaHUYECKUX U
OpPraHMYECKUX BEILECTB B PACTEHUN.

naboparopHoe
o0opynoBaHue

18.(12)

Crebenp — ocb  mobera. CBs3b KIETOYHOTO
cTpoeHus ctebns ¢ ero pyHkuusMu. Poct ctedbns B
JUTHHY. Jlabopamopuasn paoomahel 1
«PaccmarprBaHre MHKPOCKOIUYECKOTO CTPOCHHS
BETKH JiepeBa ( Ha TOTOBOM MHKPOIIpPETapaTe)

Muxkpockorn nuppoBoi,
nabopaTopHOe
00opyIOBaHUE, TOTOBEIC
MUKpPOIpenapaThl

19.(13)

Knerounoe crpoenue cTeOnasi  TPaBSIHHCTOTO
pacTeHusl. Knerounoe CTpOeHHuE cTelus
JIPEeBECHOTO pacTeHus: Kopa (mpobka, my0),
KamOwuii, ApeBecrHa U cepjieBuHa. Poct cTebis B
TOJILLUHY. Jlabopamopuasn padomahiNel2
«BrpiaBnenne NEPpCABUIKCHHUA BOJAbI U MUHCPAJIbHBIX
BEIIECTB M0 JIPEBECUHEY.

Mukpockor ¢ poBoH,
nmabopaTopHOe
000pynOBaHUE, TOTOBBIE
MHKpOIpenapaThl

20.(14)

IIpoBogsmye TkaHM KOpHs. TpaHcopT BoOAbl U
MUHEPAJIBbHBIX BEIECTB B PACTEHUU — BOCXOASILIUN
Tok. Mcmapenue Boasl depe3  crebenbp U
TUCThs.(TpaHckpunuus). Perynsuus ucnapenus
BOJBI B PACTCHMM. BiMsHME BHEIIHUX YCJIOBUN Ha
UCIapeHue BOJbI.

21.(15)

TpaHncnopT OpraHMYECKUX BEIIECTB B PACTEHUHU —
Hucxonamuii  Tok.  Ilepepacnpenenenue  u
3aracaHue BEIleCTB B pacTeHHH. BuionsmMeHeHHbIe
moOeru: KOpHEeBWINE, KIyOeHb, JYKOBHIA, WX
CTpOECHHE u Ouoormueckoe 3HA4YCHHE.
Jlabopamopnaa  pabomaNel3  «ccnenoBanue
CTPOCHMS KOPHEBUIIA, KITYOHS, JIYKOBHUIIBI.

nabopaTopHoe
o0opynoBaHue

22.(16)

Poct pacrenus. OOpaszoBatenbHble TKaHH. KoHYyC

Muxkpockor 1udpoBoii,




HapacTaHus noOera. Poct KOHYMKa  KOpHS.
Bepxyiieunsiii ¥ BCTaBOUHBIN pocT. PocT KopHA H
cTeONis B TONIMMHY, KaMOui. Jlabopamophnasn
padomaNel4 «. HabnroneHue 3a pocTOM KOPHSI».

nmabopaTopHOe
000pynoBaHUE, TOTOBBIC
MUKpPOIpenapaThl

23.(17)

OOpazoBaHue TOIUYHBIX KOJEL Yy JPEBECHBIX
pacrenuii. BnusHue QuTOropMOHOB Ha POCT
pacTeHus. Jlabopamopnas paoomahNels
«OrnpezeneHne Bo3pacTa IepeBa 10 CIIIY.

nmabopaTopHOe
obopynoBaHue

24. (18)

Pa3Butne moGera u3 moyku. YIpaBlI€HHE POCTOM
pactenus. @opmupoBaHue KpoHsl. Jlabopamopnasn
paoomaNel6 « HaGmroneHue 3a pocToM mmooeray.

nmabopaTopHOe
obopynoBaHue

25.(19)

[IpuMeHeHne 3HaHUI O POCTE PACTEHUS B CEIBCKOM
xo3siicTBe. Pa3BuTue OOKOBBIX OOETOBY.

26.(20)

BereratuBHOE pa3MHOKEHHE LBETKOBBIX PACTCHHI
B MpUpoe. BereratusHoe pa3MHOKEHUE
KYJbTYPHBIX PACTEHUN.

27.(21)

Kionbsl. CoxpaHeHue MpPU3HAKOB MAaTEPUHCKOIO
pacTeHus. XO035UCTBEHHOE 3HAYCHUE
BEre€TaTUBHOI'O PA3MHOKEHUS.

28.(22)

CemeHnHoe (reHepaTuBHOE) pa3MHOXKEHHE
pacrenuil. LlBetkm wu cougerus. OnblIeHHE.
[lepekpecTHOE€  OMBUIEHWE ¥  CaMOOIBUICHHUE.
Jlabopamopuasn paobomakNel7 «N3yuenune
cTpoeHusi BeTKOB. O3HAKOMJICHHE C Pa3InYHBIMU
TUIIAMH COLIBETHIY.

nmabopaTopHOe
o0opynoBaHue

29.(23)

JIBoliHOE OIUIOJIOTBOPEHHUE. Hacnenosanue
MIPU3HAKOB 000MX PACTEHUH.

30.(24)

OOpazoBaHue TMIOAOB M CEMsSH. THIBI IUIOMNOB.
PacnipocTpanenue miogoB u CeMsiH B IPUPOJIE.

31.(25)

CocraB u crpoeHue cewmsH. Jlabopamopnasn
pabomaNel8  «V3yueHue  CTpPOEHUSI  CEMSH
JIBYJIOJIBHBIX U OJTHOJIOJIBHBIX PACTEHHI.

32.(26)

YcnoBust mpopactanus ceMsH. [loarotoBka ceMsH
K noceBy. Pa3Butue npopoctkos. Jladopamopnasn
paoomaNel9 «OnpeneneHne BCXOXKECTH CEeMsTH
KYJIbTYPHBIX pPACTEHMM M IIOCEB HX B TpYHT.
OrnpeneneHne yCa0BU MPOPACTAHUS CEMSTH .

nmabopaTopHOe
obopynoBaHue

33.(27)

HepI/IO,Z[BI W UK pa3sBUTUA LIBCTKOBOI'0 paCTCHUA.
Brusiane ¢dakTopoB BHENTHEH Cpenbl Ha Pa3BUTHE

nabopaTopHoe
o0opynoBaHuE




IBETKOBBIX  pacTeHuid. JKu3HeHHbIEe  (HOPMBI
LIBETKOBBIX pacTeHui. Jlabopamopuasn
paoomaNe2() «HabGmonmenne 3a pocToM |
pa3BUTHEM IIBETKOBOTO PACTEHUS B KOMHATHBIX
yCcnoBHsX (Ha mpuMepe Gpacoid, ropoxa)y.

34.(28) | Peseps




COILEPXAHUE KYPCA BUOJIOT'NA
7 KIIACC (34 uaca, uz nux 1 4 — pezeenoe epems)

1. CucremaTuyeckue rpynmnbl pacteHuii (224)

Knaccugpurkayua pacmenuii.(2u) Bug kak ocCHOBHasi cuctemMaruueckas kareropusa. Cucrema
pacturenbHoro Mmupa. Husimue, Beiciue CriopoBbIe, BHICIINE CEMEHHbIE pacTeHUus. OCHOBHBIE TAKCOHBI
(kaTeropuun) CUCTEMATUKH pacTeHU (LIapCTBO, OTAEN, KJlacc, MOPSI0K, CEMEUCTBO, POJI, BUN).
HcTopus pa3BUTHUS CUCTEMATHKH, ONMCAHUE BUJIOB, OTKPHITHE HOBBIX BHAOB. Ponb cucrematuku B
Ouosoruu.

Hu3wue pacmenusn. Booopocau.(3u) O6mas xapaktepuctauka Bogopocieid. OTHOKIETOYHbIC U
MHOT'OKJIETOYHBIE 3€JIEHBIE BOAOPOCIU. CTPOCHUE U KUZHEACITEIIbHOCTh 3€JIEHBIX BOJOPOCIIEH.
Pa3mHOxkeHmMe 3eN€HBIX Bogopociei (Oecmonoe u mojoBoe). bypsie u KpacHbIe BOJOPOCIH, UX CTPOCHUE
U KU3HENIEATEIbHOCTh. 3HAUEHHUE BOJOPOCIICH B MPUPOJE U JKU3HU UEIIOBEKA.

Bovicuiue cnopoevie pacmenus. Moxosuonwvie (Mxu).(3u) OO11asi XapaKTEPUCTHKA MXOB.
CtpoeHue U )KU3HENCATEIHbHOCTD 3eTEHBIX B C(harHOBBIX MXOB. [IpHUCIIOCOOIEHHOCTh MXOB K KHU3HHU
Ha CWJIBHO yBJIQXKHEHHBIX NTOYBaX. Pa3MHOXKEHHE MXOB, LIUKJI PA3BUTHS HA IPUMeEpeE 3eJIEHOI0 MXa
KYKYIIKHH JIEH. POk MXOB B 3a00srauriBaHuy 1o4YB U Topdoodpazoannu. Vcnonb3oBanue Topha u
MPOJYKTOB €ro NepepaboTKu B XO3SMCTBEHHON NEATENILHOCTH YEOBEKa.

Ilnaynoeuonwie (Ilnaynot). Xeowesuonwte (Xeowu), Ilanopomnukosuonsie
(Ilanopomnuxku).(44) O6mas xapaKTeprUCTHKA. Y CJI0KHEHHE CTPOCHHUS TAIIOPOTHHUKOOOPA3HBIX
pacTeHui o cpaBHEHUIO ¢ MXaMu. OCOOEHHOCTU CTPOEHUS U JKU3HEJACATEIIbHOCTH IJIAYHOB, XBOILIEH
Y TIAMOPOTHUKOB. PazMHOkeHNE manopoTHUKO0Opa3HbIX. [{uki pa3putust nanopotHuka. Pomib
JIPEBHUX TMANOPOTHUKOOOPA3HBIX B 00pa30BaHMU KAMEHHOTO YTJIA. 3HAaYCHUE MAalOPOTHUKOOOPA3HBIX B
MPUPOJIE U KU3HU YEJIOBEKa.

Boicuiue cemennwvie pacmenusn. I'onocemennsie.(24) OOmas XapaKTepHUCTHUKA. XBOMWHBIS
pacteHus, ux pasHoooOpasue. CTpoeHHE U KU3HEJCATEILHOCTh XBOMHBIX. Pa3MHOKEHHE XBONHBIX,
[IUKJI Pa3BUTHUS HA IPUMEPE COCHBI. 3HAYCHUE XBOWMHBIX PACTEHUI B IPUPOJIC U KU3HU YETIOBEKA.

Ilokpvimocemennvie (yeemrkoevie) pacmenusn.(2qy) O61as xapakrepuctuka. OcoOEHHOCTH
CTPOCHUS U KU3HEACATEIIBHOCTU MOKPHITOCEMEHHBIX KaK HanboJiee BBICOKOOPTAaHW30BAHHOM T'PYIIITHI
pacTeHuii, ux rocrnoAcTBo Ha 3emie. Kitaccudukanys noOKpbITOCEMEHHBIX PACTEHUMN: KJlace
JBynonsHbie u kiacc OaHononbHbie. [Ipu3Haku kimaccoB. [{UKIT pa3BUTHSI TOKPBHITOCEMEHHOTO
pacTeHwusl.

Cemeiicmea noKpblmocemeHHbIX ™ (4eemkoevix) pacmenuil.(6u) XapakTepHble IPU3HAKU
cemeiicTB kiacca JIBynoneHbie (Kpecromsetnsie, miu Kamyctasie, Po3onBeTHsie, uinu Po3oBbie,
MorteinekoBbie, uin boO6oBeie, [lacnénoBbie, COKHOIBETHBIC, MIIH ACTPOBBIC) U KJacca
Onnononwubie (JIuneinsle, 3maku, uan MsatiaukoBbeie)**. MHoroo6pasue pacteHuid. Jlukopacryime
npeAcTaBuTENM ceMeicTB. KybTypHbIe TpeICTaBUTENN CEMEUCTB, UX UCTIOIB30BAHNE YETOBEKOM.

* — U3y4arTCa TPU CEMENCTBA paCTEHUM MO BBIOOPY YUUTEIISI C YUETOM MECTHBIX YCIOBHIA.
MO’KHO HCTIONBh30BaTh CEMENCTBA, HE BOIIIEIIINE B IEPEUCHB, €CIIM OHHU SIBIITIOTCS] Hauboee
pacrpocTpaHEHHBIMH B TAaHHOM PETHOHE.

** — Mopdonmoruyeckas XxapakTepucTHKa U onpeesieHne ceMeicTBkIacca By 10IbHBIE U
ceMeiicTB ki1acca OTHOIONBHBIC OCYIIECTBISCTCS. Ha JTaOOPATOPHBIX U MPAKTUUECKUX padoTax.

Jlabopamopnvsle u npakmuyeckue pabomul

1. 3yuenune cTpoeHUs OTHOKIETOYHBIX BOJIOPOCTEH (Ha MpUMepe XJIaMUIOMOHA Bl U XJIOPEJUTHI).

2. V3ydyeHue cTpoeHUs] MHOTOKJIETOYHBIX HHUTYATHIX BOJOpOCIEH (Ha MpUMepe CIUPOTUPHI U
YJIOTPHKCA).

3. 3ydyeHne BHEUTHETO CTPOCHHUS MXOB (Ha MECTHBIX BHJIAX).
4. 3y4yeHue BHEIIHETO CTPOEHUS MArOPOTHUKA UM XBOIIIA.

5. M3yueHune BHENIHETO CTPOSHUS BETOK, XBOU, IIUIIEK U CEMSIHOJIOCEMEHHBIX pacTeHUH (Ha

MpUMEpPE €11, COCHBI WU JINCTBEHHULIBI).
6. V3yyeHHe BHEIIHETO CTPOCHHS IMOKPHITOCEMEHHBIX PacTECHUIA.
7. N3yuenue npusHakoB npeacrasureneii cemeiicts: Kpectousernsie (KamycTHbie),
Po3zousernbie (Po3oBbie), MoThimbkoBBIe (BoOOBBIE), [TacnénoBrie, C10KHOIIBETHBIC



(Actpossie), Jluneitnbie, 3naku (MSATIUKOBBIC) Ha repOApHBIX U HAaTYpaJIbHBIX OoOpaslax.
8. Onpenesnenne BUI0B pacTeHUH (Ha mpuMmepe TPEX CeMENCTB) ¢ NCIOIb30BaHUEM OIpeeIuTeNei
PacTEeHMI WIN ONpeeIUTENbHBIX KapTOUeK.
2. Pa3BuTHe pacTuTebHOT0 MHpa Ha 3emJe (24)

DBOIIOLIMOHHOE Pa3BUTHE PACTUTEIHLHOTO MHpa Ha 3emie. CoXpaHEHUE B 36MHOM KOPE PaCTUTEILHBIX
OCTaTKOB, UX W3yueHHE. «KUBbIC HCKOIIAEMbIC)» PACTUTEIHHOIO IapcTBa. JK13Hb pacTeHuii B BojIE.
[TepBrie HazemHbIe pacTeHus. OCBOGHUE PACTEHUSAMH CYIIH. DTAIlbl PA3BUTHS HA3EMHBIX PACTCHHMA
OCHOBHBIX CUCTEMAaTHYECKUX IpyIiil. BeiMepinue pacTeHusl.

OKCcKypcuu uiu 6UOE0dIKCKYpCuUu

PasButue pacturenbHOro Mupa Ha 3emiie (IKCKYpCHs B TAJICOHTOJIOTHUECKUN WM KpaeBeT4eCKUN
My3ei).

3.Pacrenns B mpHpOAHBIX coodmecTBax (24)

Pactenus u cpena oburanus. Dxojoruueckue (GpaxkTopbl. PacTeHus U yCIOBHUS HEKUBOU MPUPOIBI:
CBET, TEeMIIepaTypa, Bjara, aTMoc(epHbIii BO31yX. PacTeHMs 1 ycioBUsI )KUBOM IPUPOJBL: IPSIMOE U
KOCBEHHOE BO3/IeliCTBHE OPraHN3MOB Ha pacTeHus. [IpucnocobieHHOCTs pacTeHui K cpesie OOUTaHUs.
B3aumocBs3u pacteHuil Mexay coOoiiM ¢ IpyrMMH OpraHH3MaMH.

PacturenbHble coobmecTBa. BumoBoii coctaB pacTUTEIBHBIX COOOIIECTB, TPEOOIaar0IINe B HUX
pacrenus. Pacnpenenenue BUAOB B pacTUTENbHbBIX cooOliecTBaX. Ce30HHbIC U3MEHEHUS B )KU3HU
pactuTenbHOro cooduiectsa. CMeHa pacTUTEIbHBIX cOO0IIECTB. PacTUTENbHOCTD (pacTUTENbHBIN
IIOKPOB) MPUPOJHBIX 30H 3emin. dDiopa.

4, Pactenns u uenoBek (44)

KynbrypHble pacTeHus 1 UX IpoucxoxaeHue. LleHTpsl MHOrooOpa3ust U MpOUCX 0K IEHUS
KYJIBTYPHBIX pacTeHH. 3emienenue. KyabTypHble pacTeHUs CENbCKOXO03UCTBEHHBIX YIrOIUN:
OBOIIIHbIE, TUI0/I0BO-STO/IHbIE, NTOJIeBbIe. PacTeHus ropoa, ocobeHHOCTh TopoicKoil (iopsl. [Tapkuy,
Jeconapku, CKBepbl, OoTaHHueckue caabl. JlekopaTtuBHoe 11BeTOBOACTBO. KOMHaTHBIE pacTeHus,
KOMHaTHOE IIBETOBOJCTBO. [lociencTBus nedarenbHOCTH Yen0BeKa B 3kocucTeMax. OxpaHa
pacTUTEnbHOro MHpa. BoccTaHOBIEHNE YMCIEHHOCTH PEIKMX BUIOB PACTEHHI: 0C000 OXpaHsieMble
npupoznsie Tepputopun (OOIIT). Kpacnas kaura Poccun. Mepbl coxpaHeHHs paCTUTEIBHOTO MHpa.

DKcKypcuu unu 6u0eosIKCKypcuu

1. I3y4yeHne CelbCKOXO3SMCTBEHHBIX PACTCHUM pETHOHA.
2 . VI3y4yeHue COpHBIX pacTeHUH perroHa.

5.'pubsl. Jumaiinuku. Bakrepun (3u)

I'pudbl. O6mas xapakrepuctuka. [llnsnounsie rpubbl, X CTpOEHHUE, MUTAHHUE, POCT, PA3MHOXKEHHE.
Cpeno0HbIe U SAOBUTHIE TPUOBI.

Meps! npodrtak Tk 3a001€BaHNM, CBI3aHHBIX ¢ TprOamMu. 3HaU€HHUE IUISTIOYHBIX TPHOOB B
MIPUPOJIHBIX COOOIIECTBAX U KU3HU YesloBeKa. [[poMblieHHOe BhIpaliMBaHue IUTSIOYHbBIX TPHOOB
(IIaMIIUHBOHBI).

[TnecueBbie rpuObL. Jpos:keBble rpuObl. 3HaUE€HHUE MJIECHEBBIX U IPOXIKEBBIX IPUOOB B IPUPOJE U
YKU3HU YesloBeKa (ImuieBast 1 papMaleBTHUYECKasi TPOMBIIIIEHHOCTh U Jp.).

[Tapasutnueckue rpudsl. PaznooOpa3ue u 3HaueHHe MapasuTHUYECKUX TPUOOB (TOJIOBHS, CLIOPBIHbS,
buTodTopa, TPyTOBUK U Jip.). boppba ¢ 3a00neBaHUsAMH, BBI3BIBAEMBIMH Mapa3sUTUYECKUMH I'pUOaMH.

JInmailHUKN — KOMIUJIEKCHbIE OpraHnu3Mbl. CTpoeHue JUIAaitHUKOB. [luTtanue, pocT u
pa3MHOXKEHHUE JUIIAfHUKOB. 3HAYCHHE JIMIIAHHUKOB B TIPUPOJIE U KUZHHU YEIIOBEKA.

bakrepun — nosinepubie opranu3Mbl. O01mas xapakTepucTiuka 6akrepuid. baktepuanpHas KieTka.
Pasmuoxxenue 6akrepuii. Pacnpoctpanenue Oakrepuii. PasHooOpa3ue Oakrepuii. 3HaueHue OakTepuit
B IPUPOAHBIX coolmiecTBax. bone3neTBopHbIe OaKTEpUU U MEPbI MPODUITAKTUKY 3a00JICBaHUIA,
BBI3BIBAEMBIX OakTepusiMu. bakTepuu Ha ciryk0e y dermoBeka (B CEITLCKOM XO3SIMCTBE,
IIPOMBIILIJIEHHOCTH).

Jlabopamopnsle u npakmuyeckue pabomaul



1. 3ydeHne cTpoeHUs] OJHOKJIETOYHBIX (MYKOpP) U MHOTOKJIETOUYHBIX (MEHUIMIIT) IVIECHEBBIX
rpuOoB.
2. VI3yueHue cTpOEHUs IJIOMOBBIX TEN HUIAMOYHBIX IpUOOB (WIMU3YYCHHE NUISIOYHBIX IpUOOB Ha
MYJISIKaX).
3. M3ydeHune CTpPOCHHUs JIHMIIAWHUKOB.
4. N3yuenue ctpoeHus OakTepuid (Ha rOTOBBIX MHKpOIperaparax).

KanennapHo-remaTudeckoe njaHupoBaHHue
«BAOJIOI'US» 7 KJIIACC
Obwee xonuuecmaso uacoe — 34, 6 nedenro — luac.

TeMaTH4eckoe NJIAHUPOBAHUE

Ne | Paspen Tema Koauyecr IIpakTuyeckue
n/n BO 4aCOB (yachi)
1 CucremaTHyecKue TpyIIbl 22 12- naboparopHbie
pacTeHuii paboTHI
2 Pa3Buthe pacTuTenpHOrO Mupa Ha 2 1- BuzmeodKcKypcus
3emie
3 Pactenus B IpupoJHBIX 2 -
coo01ecTBax
4 Pacrenus u uenosek 4 2 - DKCKYpCHUs
5 ['puObL. JInmaitauku. bakrepun 3 3-
nabopaTopHbIe
paboThl
Peseps: 1 -
Bceero:33 +1 11- naGopaTopHBIX
padot
3 - DKCKypCUH




KAJIEHJAPHO - TEMATHUYECKOE IINIAHUPOBAHHUE B 7 KJIACCE I10 BUOJIOT A

Ne
Pa3gena
TeMBI

Pa3nen, tema

Koanu
€CTBO
4acoB

JaTa npoBenenust

ypoka

ITo
TIaHy

Io dakry

HUcnoab3oBanue
obopynoBaHue
«Touka pocra»

Paznen 1. Cucremarnyeckue rpyninsl p

acTeHui(224aca)

Knaccudpukanus pacrenuii. Bum kak ocHOBHas
cucrtemaruyeckas kareropus. Hwusmime, Beiciine
CIIOPOBBIE PACTECHUS.

OCHOBHBIE TaKCOHBI CHCTEMAaTHKH pacTEHUH.
I/ICTOpI/Iﬂ pa3BI/ITI/I$I CUCTEMATUKH, OIIMCAaHUEC U
OTKpBITHE HOBBIX BHJIOB. Ponb cuCTEeMAaTUKH B
OHOJIOTHH.

Husmme pacTeHus.. Bonopocnu. Ob6mas
XapakTepuUCTUKa  Bojaopoched. Jlabopamopnasn
paoomaNel «3yyeHne CTpOEHUsI OJHOKIIETOYHBIX
BoZiOpoCcied (Ha TmpuMepe XJIaMUJOMOHAaAbl U
XJIOPEILIIBI).

Mukpockorn udpoBoi,
nabopaTopHoOe
o0opynoBaHue, repoapuu

OAHOKIIETOYHBIE ¥ MHOTOKJIETOYHBIE 3€JICHbBIE
Bojiopoci. WX cTpoeHHe, >KU3HEAEATEIbHOCTS,
pasmHoxeHue(oecmooe u M0JIOBOE)
Jlabopamopnaa padomahNe2 «3yuenue cTpoeHus
MHOTOKJIETOYHBIX HUTYATBIX BOJIOpOCIIEii(Ha
MIpUMepe CIIUPOTUPHI U YOIOTPUKCA).

Muxkpockon nuppoBoH,
nabopaTopHoOe
o0opynoBanue, repoapuu

Bypeie u KpacHble BOJOpPOCIH, UX CTPOCHHE H
KU3HEIEATEIIbHOCTh. 3HAY€HUE BOJOPOCIECH B
MIPUPOJIE U )KU3HU YEJIOBEKa.

Briciiie  criopoBeie  pacTeHus. MoOXOBUIHBIE
(Mxwu). OOmast xapaktepuctiuka mMxoB. CTpoeHue
3eJIeHbIX B c(harHOBBIX MXOB. [Iprcnoco6ieHHOCTD
MXOB K JKM3HH Ha CWJIBHO YBIIQ)XHCHHBIX MMOYBAX.
Jlabopamopnasa pavomaNe3 «13ydyeHre BHEUIHETO
CTPOEHHUSI MXOB(Ha MECTHBIX BUJIAX).

Muxkpockor nudpoBoi,
n1abopaTtopHoe
obopynoBanue, repoapuu




[ukn pasBuUTHS HaA IpUMEpPE 3€JIEHOI0 MXa
KYKYILIKHH JIEH.

Ponmp MxoB B 3a0osiayMBaHUM  TOYB U
topdoobpazoBanue. Hcmons3oBanue Topha w
MPOJIYKTOB €ro TepepaboTKh B XO3SIMCTBEHHOMN
JIeSITeNIbHOCTH YeJIOBEKa.

[InayHoBHIHBIC (ILmaynsr), XBOIIIEBUIHBIC
(XBomwm), IlanmoporHuxoBuansie (IlanopoTHukn).
O6mas xapakrepuctika. OCOOEHHOCTH CTPOSHUS U
KU3ZHEICSITEIIbHOCTH MJIayHOB, XBOIIEH,
MarnopoTHUKOB.  Jlabopamopunaa  padomaNed
«M3ydeHne BHEIIHETO CTPOCHHUS MMAlIOPOTHHUKA).

Muxkpockor nudpoBoi,
naboparopHoe
obopynoBanue, repoapuu

10

Pa3zmHOXeHNE U MK Pa3BUTHA ITAIIOPOTHUKA.

11

Ponp JIPEBHUX HaropOTHUKOOOPa3HbIX B
00pa30BaHUM KAMEHHOTO YIJIs.

12

3HaueHue NarnopOTHUKOOOPa3HBIX B MPUPOJE U
JKU3HM YEJI0BEKA.

13

Breiciime cemeHHBIC pacTeHUs. [ oloceMeHHBIC.
OOmiast xapakTepucThKa. XBOWHBIE PACTEHUS, UX
pasHooOpa3ue, CTPOCHHE W >KU3HEACATEIbHOCTb.
Jlabopamopuaa pabomakiNe5 «13yueHue BHEUIHETO
CTPOCHWS BETOK €JTM, COCHBI WJIH JIACTBEHHOCTH.

Muxkpockon 1uppoBoH,
n1abopaTtopHoe
o0opynoBanue, repoapuu

14

PazmHOXEeHME XBOWHBIX PACTEHUM, LIUKJ Pa3BUTHUSL
Ha MPUMEPE COCHBI. 3HAYCHHE XBOWHBIX PAaCTCHUMU
B IIPUPOJIE U KU3HU YEJIOBEKA.

15

[TokpsiTocemMeHHble (1IBeTKOBbIe)pacTeHus. Oomas
XapaKTepUCTHKa, OCOOCHHOCTH  CTPOEHHUS U
KU3HENEITeNbHOCTU. Jlabopamopnas padomaNe6
«3yuenue BHEIIIHETO CTPOCHHUSI
MTOKPBHITOCEMEHHBIX PACTEHUI.

Muxkpockon 1uppoBoH,
n1abopaTtopHoe
o0opynoBanue, repoapuu

16

Knaccudukanys MNOKPBITOCEMEHHBIX pPaCcTEHHI:
kinacc JBynonsHele m OpHoponbHble. IlpusHaku
KJIACCOB W IIUKJI PA3BUTHH.

17

CemMelicTBa NOKPBITOCEMEHHBIX pacTeHuid. Kiacc
JBynonsHbie cemeiicTBO (KpecrouBerHsle, wim
KanycrtHaoie). Jlabopamopuas paoomakNe?7
«3yuenue MIPU3HAKOB MpEeCTaBUTENECH:
Kpectousernsie (KamycTHble).

Muxkpockor ugppoBoH,
nabopaTopHOe
o0opynoBanue, repoapuu

18

Knacc /IBynonbsHbie ,cemericTBo Po3onseTHbie, nim

Muxkpockor nudpoBoi,




Pozosbie. Jlabopamopnasa pabomaNe8: «3yuenue
Pozouernsie (Po30BbIe).

n1abopaTtopHoe
obopynoBanue, repoapuu

19

Knacc /IBynonbpHble, CeMEUCTBO MOTBUIBKOBEIE,
HIIH BoboBkle, CEeMENCTBO IlacinenoBEIe.
Jlabopamopuas paoomakie9 «3yuenue
ceMelcTBa: MOTBUIBKOBBIE (boboBrIe),
[TaciienoBsie.

Muxkpockor ugpoBoH,
nabopaTopHoOe
o0opynoBanue, repoapuu

20

Kinace [Bynonbubie, cemeiicTBO CIl0KHOILIBETHBIE,
unu ActpoBble. Jlabopamopuasa padomaNell) «
Nzyuenue cemerictBa :CnoxxHoUBETHBIC(ACTPOBBIC

Muxkpockor ugpoBoH,
nabopaTopHoOe
o0opyioBanue, repbapuu

21

Kmacc OpnonmonwHble, cemeiicTBa JluieiliHbie W
3nakoBble, wuiau MsriaukoBele. JlabopaTtopHas
paGoraNell» MWM3ydyenue cemelicts: Jluneinsle,
3naku,(MSTIHKOBBIE) Ha repOapHbIX u
HaTypaJbHbIX 00pa3lax.

MukpockoI uppoBoH,
nabopaTopHoe
obopynoBanue, repoapuu

22

Mmuoroo6pasue  pactenuil. [lukopactymme U
KyJIbTYpHBIE  PACTEHMs, MX  HCIIOJIb30BAHHE
YEIIOBEKOM. Jlabopamopuasn pabomahNel2
«Ornpesenenne BUJIOB pacTeHUI (Ha MpuUMeEpe Tpex
CEMEWCTB) C HCIOJIB30BAHMEM OIIPEIEIUTENEN
pacTeHun.

nabopaTopHOe
o0opynoBaHue, repoapuu,
TaOIULIBL

23.(1)

DOBOJIIOLIMOHHOE Pa3BUTHE PACTUTENLHOIO MUpPA Ha
3emiie. CoxpaHEeHHE B 36MHOM KOpE pacTUTEIbHBIX
OCTaTKOB, UX u3y4yeHue. JKu3Hb pacTeHuil B Bojie.

24.(2)

[lepBble Ha3eMHBIE pACTEHHs, OCBOCHHE CYIIH.
Otanbl pa3BUTUS HA3€MHBIX PACTEHUH OCHOBHBIX
CHCTEMAaTHYeCKHX TpyMI. BwiMeprime pacTeHwus.
DKCKypcusi: pa3BUTHE PACTUTEIBHOIO MHpa Ha
3emsie (9KCKypcHS B TaJCOHTOJOTHYECKHH HIIH
KpaeBeAUYECKU My3€ei).

25.(1)

Pactenuss u cpena oOuTaHus. DKOJOTHYECKUE
¢bakTopsl, (aKkTOpbl KUBOH U HEKUBOWU MPHUPOJIBI
BO3JEHCTBYIONIME HA PACTCHMUSI.

26.(2)

PacturensHble cooOirectBa. BuaoBoil cocras.
Ce30HHBIC W3MEHEHUS B KU3HH PACTUTEIBHBIX
cooOmiecTB, ux cMeHa. diopa 3emin.

27.(0)

KynbTypHble pacTeHHs M HUX IPOUCXOXKICHUE.
IlenTppl  MHOrooOpa3usi U IPOMCXOXKAEHUS




KYJIbTYPHBIX PACTEHUH.

28.(2)

KynpTypHble pacTeHuss CelbCKOXO3SICTBEHHBIX
yrOJIM: OBOIIHBIE, IJIOJ0BO — SITOAHBIE, MOJIEBBIE.
OcoOeHHOCTH TOPOJCKOW  (JIOpBI.  DKCKYPCHSI:
U3y4EHUE  CEIIbCKOXO3AMCTBEHHBIX  pPaCTEHUHU
peruoHa.

29.(3)

JlexopatuBHOE CaJI0BOJICTBO. DKCKypCHsi:
M3Y4YEHHE COPHBIX PACTEHUH pPErHOHa.

30.(4)

[TocnencrBus NEeSATEIbHOCTH YeJIoBeKa B
skocucremMax. OxpaHa pPacTUTENBHOIO  MHpa.
BoccraHoBieHne 4MCIIEHHOCTH PEAKUX  BHUJOB
pacrenuii. Kpacnast knura Poccun.

31.(1)

I'pubpl. OOmas xapakrtepuctuka. Llnsmounsie,
TUIECHEBBIC, MAapa3HTUYeCKue TpHObl. 3HavYeHHE
rpuboOB B MPHUPOJAE U KU3HHU 4ejoBeka. bopwba ¢
3a00JIeBaHUSAMU ,BBI3BIBAEMBIMHU MAPA3UTUICCKUMHU
rpubamu. Jlabopamopnasa pabomaNel4 «13ydenue
CTPOEHUs OJIHOKJIETOYHBIX (Mykop) "
MHOTOKJIETOYHBIX (IIEHULIMIT) TJIECHEBBIX I'PHOOB,
U3Y4YEHHE CTPOEHHUS IUIONOBBIX TN IUISIOYHBIX
rprOOB Ha MYJISDKAX).

Mukpockor nudpoBoi,
nabopaTopHoOe
o0opynoBanue, repoapuu

32,(2)

JIumaiHUKH  —  KOMIUIEKCHBIE ~ OpPTraHHU3MBI.
Crpoenue, mnuTaHue, poCcT U Pa3MHOKEHUE
JUIIAHHUKOB. 3HAUEHUE JIMIIIAWHUKOB B TIPUPOJIE U
KU3HU 4enoBeka. Jlabopamopnaa padomaNel5
«M3ydeHne CTpOeHUs JTUIIAWHUKOBY.

Muxkpockon 1uppoBoH,
n1abopaTopHoe
o0opynoBaHue, repoapuu

33.(3)

bakrepun — gosaepHble opraHuzMbl.  OOmas
XapakTepucTHKa O0akTepuil. bakrepuanbHas KieTka.
PasMHOXeHMe, pacrpocTpaHeHHe M pa3zHOOoOpasue
OaxTepuil. 3HaueHUe OAKTEpUi B MPUPOJE U KU3HU
YeJI0BEKa. BonesneTBopHbIe OaKkTepuu.
JlaGoparopHas padoraNel6 «M3ydyeHue cTpoeHus
OakTepuii (Ha TOTOBBIX MUKpOIpenapaTax).

Mukpockor U poBoH,
nabopaTopHoOe
o0opyoBaHue, TOTOBBIE
MUKpOIIpEnaparhl

34. Pe3zeps




COILEPXAHUE KYPCA BUOJIOTI'N
8 KJIACC (68 yacoB, u3 HUX 2 4 — pe3eBHOE BpeMmsl)
1. JKuBoTHBI opranusm (44)

300110TU — HayKa O )KHUBOTHBIX. Pa3nensl 3001moruu. CBsI3b 300JI0THH C APYTUMHU HAyKaMU U TEXHUKOU.

OO61mure npu3HaKy KUBOTHBIX. OTIMYMS )KUBOTHBIX OT pacTeHuid. MHOrooopasue )KHUBOTHOTO MUpA.
OAHOKJIETOYHBIE U MHOTOKJIETOYHBIE )KUBOTHBIE. DOpMa Teja >KUBOTHOTO, CUMMETPHUS, pa3Mepbl Tela U
Ap.

JKuBotHas kieTka. OTKpbhITHE )KHBOTHOU KiIeTKH (A. JleBeHryk). CTpoeHHE )KUBOTHOM KJICTKU:
KJIETOYHasi MeMOpaHa, OpraHOU/Ibl IIEPEIBUKEHUS, SJIPO C SJIPBIIIKOM, [IUTOIIa3Ma (MUTOXOHAPHH,
MUIEBAPUTEIBHBIC U COKPATUTEIILHBIX BAKyOJIH, JU30COMBI, KJIIETOUHBIM IIEHTp). [Ipotecchl,
mpoucxojsmnue B kietke. Jlenenue kinerku. Tka- HU )KMBOTHBIX, UX pa3zHooOpasue. Opranbl U CUCTEMBI
OpraHoOB XKHUBOTHBIX. OpraHu3M — €JIUHOE 1IEJI0C.

Jlabopamopnsie u npakmuyeckue pabomol

HccnenoBanue moa MUKPOCKOIIOM T'OTOBBIX MUKPOIIPEapaToB KJIETOK M TKaHEW >KMBOTHBIX.

2. CTpoenue 1 :KU3HeIeATeJbHOCTh OPraHU3Ma KUBOTHOTO* (12y)

*(memovl 2 u 3 803MOIHCHO MEHSIMb MECMAMU NO YCMOMPEHUN) YYUMENs, PACCMampuédst
cooepoicarnue memovl 2 8 Kawecmee 0000weHus1 yuebHo2o mamepuaia)

Onopa u osusicenue xcusomnwix.(1u) OcoOEHHOCTU T'UIPOCTATHYECKOTO, HAPYKHOT'O U BHYTPEHHETO
cKeseTa y KUBOTHBIX. [lepeBrkeHre y OJTHOKIETOYHBIX (aMEOOBUTHOE, KTYTHKOBOE). MBIIICUHbIE
JIBUKEHUSI Y MHOTOKJIETOYHBIX: TTOJNET HACEKOMBIX, IITHIL; INIaBaHHUE PHIO; ABMKEHUE TI0 CyIIIe
MMO3BOHOYHBIX )KMBOTHBIX (IT0J13aHUE, Oer, XxoAap0a u Ap.). PbryakHble KOHEYHOCTH.

ITumanue u nuwesapenue y yxcueommusix.(2u) 3nauenue nuranud.[Ilutanue u numesapeHue y
NPOCTENIINX. BHYTPUIIOIOCTHOE U BHYTPHUKJIETOYHOE ITUILIEBAPEHUE, 3aMKHYTAasl U CKBO3HAs
MUIIIEeBapUTENbHAS CHCTeMa Y 0eClTO3BOHOYHBIX. [IHIIIeBapUTENbHBIN TPAKT Yy TO3BOHOYHBIX,
nuineBapuTenbHble xkene3bl. PepMeHTsl. OcOOEHHOCTH MUIIEBAPUTEIBHON CUCTEMBI Y TPEICTaBUTEIEH
OTPs0B MIIEKOITUTAIOLIHX.

vixanue scusomnwix.(1u) 3nauenue npixanus. 'a3000MeH uepes3 BCIO MOBEPXHOCTh KIETKH.
Kabepnoe npixanue. Hapyxusie u BHyTpeHHUE )a0pbl. KoxkHOE, TpaxelHoe, JErouHoe JIbIXaHue y
obutarenei cymu. Oco6eHHOCTH KOXKHOTO JbIXaHus. Ponb BO3AYIIHBIX MEIIKOB Y NTUL. Tpancnopm
eeuiecme y rncusomuuix. (2u) Poib TpaHcropTa BEIIECTB B OPraHU3ME JKUBOTHBIX. 3aMKHYyTasi U
HE3aMKHYTasi KPOBEHOCHBIE CHCTEMBI y Oecrio3BoHOUHbIX. Cepjle, KpoBeHOCHbIE cocynbl. CIMHHON U
OpIOILIHOM COCY/bI, KAaIUJUISIPBI, «JI0XKHBIE cepala» y 1ok aeBoroyepss. OcoOEHHOCTH CTPOEHUs
HE3aMKHYTOM KpPOBEHOCHOM CHCTEMbIY MOJITIOCKOB U HaceKOMbIX. Kpyru kpoBooOpaiieHre 1 0COOeHHOCTH
CTPOEHUSI cepJiel] y MO3BOHOYHBIX, YCI0HEHUE CUCTEMbI KPOBOOOpALICHHUS.

Buvioenenue y srcusommuuix.(1u) 3HaueHue BbIACICHUS KOHEUHBIX MPOJYKTOB OOMEHA BEIECTB.
CokparuTtenbHbIe BaKyOJIH Y IPOCTEUIINX. 3BE31UaThIC KJIIETKU U KaHAJIbIIbI Y TIJIOCKUX YEpPBEH,
BBIJICJIUTEIBHBIE TPYOOUKH U BOPOHKHU Y KOJIbYATHIX YepBel. MallbIUrueBsl cocyibl y HaceKoMbIX. [Toukn
(TyJOBHILHBIC U TA30BbIE), MOYETOYHHUKH, MOYEBOH IMy3bIph Y O3BOHOYHBIX JKUBOTHBIX. OCOOEHHOCTH
BBIJIEJICHUS Y IITUL], CBSI3aHHBIE C MOJIETOM.

ITokpoesl mena y sncueomuuix.(I1u) I1okpoBbl y OECIIO3BOHOYHBIX. Y CIIOKHEHUE CTPOCHUS KOXH Y
Mo3BOHOYHBIX. Koxka kak opran BeiaesieHHs. Ponb koxu B Teroornaude. [IpousBoansie koxu. Cpeacraa
MMACCUBHOW M AKTUBHOW 3aIllUThl Yy KUBOTHBIX.

Koopounayusa u pecynayua scuzneoeamenbHocmu y Hcueomuuix.(2u) PaznpaxxuMocTts y
OJHOKJIETOYHBIX )KUBOTHBIX. Takcucel (pororakcuc, TpodoTakcuc, XxeMoTakcuc u np.). Hepuast
perynsiuus. HepBHas cucrtema, e€ 3HaueHue. HepBHas cuctema y 6€CIiO3BOHOYHBIX: ceTuarast
(muddysnas), ctBosoBas, y3noBas. HepBHas cucteMa y mO3BOHOYHBIX (TpyOUaTas): TOJIOBHOM U CITUHHOMN
MO3T, HEPBBI. Y CJI0KHEHUE TOJIOBHOTO MO3Ta OT PbIO 0 MilekonuTarouux. [losBienue 60abux
MoJymapui, Kopbl, 60po3a 1 U3BWIKMH. [ 'yMopanbHas peryisiuusi. Poiab TOPMOHOB B KW3HU KUBOTHBIX.
[Tonossie ropmonsl. [TonoBoit numopdusm. Opransl 4yBCTB, HX 3HaueHHe. Penieniropsl. IIpocteie n
cinoxHble (paceTouHble) I1a3a y HaceKoMbIX. OpraH 3peHHs U CiIyXa y MTO3BOHOYHBIX, UX YCIIO)KHEHUE.



Opransl 000HSIHUS, BKyCa U OCS3aHUA y OECII03BOHOYHBIX U MIO3BOHOYHBIX KUBOTHBIX. OpraH 60KOBOM
JIUHUU Yy PBIO.

Ilogeodenue rsncugomuuix.(14) Bpoxn€Hnaoe u mpuoOpeTéHHOE TTOBEICHNE (MHCTUHKT U HAYUYCHUE).
Hayuenue: ycnoBHbIE pediieKchl, UMIIPHHTUHT (3ameyaTiieHue), nHcailT (moctmxkenue). [loBenenue:
NUIIEBOE, OOOPOHUTENIFHOE, TEPPUTOPHAIIBHOE, OpayHoe, ncciieioBaresibckoe. CTUMYJIIBI TOBEICHUS.

Pazmnoscenue u pazeumue ncugomnsvix.(lu) becrionoe pasMHOKEHUE: AEIEHUE KIETKU
OJTHOKJIETOYHOI'O OpraHu3Ma Ha JiBe, Mo4koBaHue, pparmenranus. [lonosoe pasmuoxenue. [Ipenmyiectso
M0JIOBOTO pa3MHokeHus. [1onoBbie xene3bl. Anuynuku u ceMeHHUKU. [10- T0BbIE KIETKU (raMeThl).
OmnonotBopenue. 3urota. [laprenorenes. 3apoasiiieBoe pazputrue. CTpoeHUE siflla NTULIBL.
BuytpuyTpoOHOE pa3BuTHE MICKOIUTAOINX. 3apoblieBbie 00onouku. [lnanenra (1eTckoe Mecro).
[Tynounslii kaHaTuk (mynosuHa). [loctamOproOHanbHOE pa3BUTHE: IpsAMOe, Henpsimoe. Metamopdo3
(pa3BuTHE C IPEBpA- LIEHUEM): TOJHBIM U HEMOJIHBIN.

Jlabopamopuvie u npakmuueckue pabomol

1. O3HakoMJIEHHE C OpraHaMu OIOpPbl U JABM)KEHUS Y >KMBOTHBIX.
2. U3ydyenue cnocoOOB IMOIJIOIMIEHUS MUIIN Y KUBOTHBIX.
3. Uzyuenue crnocoOOB JbIXaHUS y >KUBOTHBIX.
4. O3HaKOMJIEHHE C CHCTEMaMHU OPraHOB TPAHCIOPTA BELIECTB Y>KUBOTHBIX.
5. H3yuyeHue NOKpPOBOB Tela Yy >KUBOTHBIX.
6 . lI3yueHne opraHoB 4yBCTB Y KUBOTHBIX.
7 . ®OpMUPOBAHUE YCIIOBHBIX pPe(pIEKCOB y aKBAPUYMHBIX PBbIO.
8 . Crpoenue siilia U pa3BUTHE 3apOAbIINIA NTUIBI (KYPHUIIBI).

3. CucremaTuyeckue rpynmbl KuBOTHbIX (404)

OcHogHble Kamezopuu cucmemamuKu sxcueomnwix.(I1u) Bun xak OCHOBHasi cucTeMaThuieckas
KaTeropus >kuBOTHbIX. Kitaccudukarust ;kuBoTHBIX. CHucTeMa )KUBOTHOTO Mupa. CrucreMaTuyecKue
KaTeropuu >KMBOTHBIX (LIapCTBO, THUII, KJ1acc, OTPsJl, CEMENUCTBO, PO/, BU), UX conoauynHeHue. bunapuas
HOMeHKIaTtypa. OTpakeHHue COBPEMEHHBIX 3HAHUN O IPOUCXOKIECHUH U POJICTBE )KUBOTHBIX B
KJIacCU(PUKAIIUH )KUBOTHBIX.

Oonoxnemounsie rxcugomuwvle — npocmeiiuiue.(2y) CTpoeHUE U )KU3HEIEATEIbHOCTh IPOCTEUIINX.
Mectoobutanue u o6pa3 xku3au . O6- pazoBaHHe HUCTHI IPU HEOIATOMPUATHBIX YCIOBHIX Cpelibl . MHOTO-
oOpazue nmpocTelmux . 3HaueHue MPOCTEHIINX B MPUPOJIC U KU3HH YeI0BeKa (00pa3oBaHUE OCATOUYHBIX
nopo, Bo30yaurenu 3aboneBa- HUl, cuMOnoTHYeckue BuAbI) . [IyT 3apakeHus yenoBeka U MEPhI
MpO(PUIIAKTUKH, BBI3BIBAEMbIE OJTHOKJIETOUHBIMH >KUBOTHBIMU (MaJIsi-pUNHBIA TIJIA3MOIUH) .

Jlabopamopnsle u npakmuueckue pabomol

1. UccnenoBanue crpoeHus HHPY30puHU-TyQesbKi U HaOo/eHue 3a e€ nepeaBikenneM. M3yduenue
XEMOTaKCHCa.

2 . MHoroo0Opa3ue mpocTednux (Ha TOTOBBIX Mpernaparax).

3 . M3rotoBieHne MoIeNH KIETKU TpocTeiimiero (ameéonl, nHdy30pun-Typensku u ap.).

Mmnozoknemounuie yxcusomnusle. Kumeunononocmmuote. (2u) O61mas xapakrepuctuka. MecrooOutanue.
OCOOEHHOCTH CTPOEHUS M KHU3HEAEATEILHOCTH. DKTOAEpMa 1 SHTO/IepMa. BHYTPUIIONIOCTHOE U KIIETOYHOE
nepeBapuBanue nuiu. Perenepanus. Peduekc. becrionoe pasmuoxenue (moukosanue). [loinosoe
pasmHoxkeHue. ['epmadpoautusm. PazneapHomomnbpie KUIIIEYHOIONOCTHRIE. MHOTOOOpa3ue
KHUIIIEYHOMOJIOCTHBIX. 3HAU€HHUE KUIIIEUHOIOJIOCTHBIX B MPUPOJIE U )KU3HUUeToBeKa. KopamioBble moaumnel u
uX poiib B pupooOpa3oBaHUU.

Jlabopamopuvie u npakmuueckue pabomaol

1 . UccnenoBanue CTpOeHUS MPECHOBOIHOM THAPHI U €€ TTepeABUKEHUS (IIKOJILHBIN aKBapuyM).

2 . VccnenoBaHue MUTaHUS TUAPHI JaQHUSIMH U UKIOMaMH (IIKOJIBHBIA aKBApUYM).

3 . U3roroBnenne mMoaenu MPECHOBOIHOW THPHI.

ITnockue, kpyznvie, Koarvuameule uepeu.(4u) O6mas xapakrepuctuka. OCoOEHHOCTH CTPOCHUS U
KU3HEACATEITbHOCTH TIJIOCKUX, KPYTJIBIX M KOJIBYATHIX YepBeil. MHOToOOpa3ue yepseil. [lapasutudeckue
IUIOCKUE B KPYTJIble YepBU. L [UKIIBI pa3BUTHS IEYEHOUYHOTO COCATBIINKA, OBIYBETO IEMHS, YeJIOBEUECKOM
ackapuabl. UepBH, UX MIPUCIIOCOOICHHST K Mapa3uTHU3MY, Bped, HAHOCUMBIN YEJIOBEKY,
CEJIbCKOXO03SIMCTBEHHBIM PACTEHUSM U KUBOTHBIM. Mepbl 0 NpeynpekICHUIO 3apaKeHus
napa3suTHIeCKUMH yepBsiMu. Poib uepBeil kak mouBooOpa3zoBaTesei.



Jlabopamopnwsle u npakmuyeckue pabomel

1. VccnenoBaHue BHEITHETO CTPOCHUS OKIEBOTO uepBs. HaOnroneHne 3a peakiueit JOKISBOTO YepBs
Ha pa3ApaxKUTEINu.

2. UccnenoBanue BHYTPEHHETO CTPOEHUS 0XKIEBOT0O YepBs (Ha TOTOBOM BJIAXKHOM IIpernapare u
MHKpOIIpernapare).

3. M3yuyeHue nprcnocoOICHUH Mapa3uTHIECKUX YepBeil K mapa3uTu3My (Ha TOTOBBIX BIIXKHBIX U
MHKpOIIperaparax).

Ynenucmonozue(5u). O6mas xapakrepuctuka. Cpenbl ku3HU. BHeEIIHee U BHyTpEeHHEE CTPOCHUE
YWIEHUCTOHOTHX. MHOroo6pasue wieHucToHorux. IlpeacraBurenu Kiaccos.

Pakoobpaznvie. OCOOEHHOCTH CTPOCHUS U JKU3HEICATEIIBHOCTH.
3HaueHUe PakooOpa3HbIX B NPUPOJE U KU3HU YEJIOBEKA.

Ilayxoobpasnvie. OCOOCHHOCTH CTPOEHUS U )KM3HEIEATEIIbHOCTH B CBSI3U € KU3HBIO Ha cyiue. Kiemu
— BpPEIMTENN KYJbTYPHBIX PaCTeHUN U Mepbl 00pbObI ¢ HUMU. [lapazuTuueckue Kienm — BO30yAUTEIN U
MIEPEHOCYMKH OMACHBIX O0JIe3He. Mephl 3aluThI OT Kiemel . Poib kirenieii B mouBooOpa3oBaHuH .

Hacexomvre. OCOOEHHOCTH CTPOCHHS U )KU3HEICSITEILHOCTH. Pa3MHOKEHNE HACEKOMBIX M THIIBI
paszButus. OTpsiabl HacekoMbIx *: [Ipsmoxpruibie, PaBHOKpBUTBIE, [T0omy)kecTKOKpBUIBIE, YenryeKpbibie,
Kectkokpbuisle, [lepennonuaTokpeuibie, JIBykpbuible U p. Hacekomble — nepeHOCYMKU BO30yauTeNIen
Y Mapa3uThl YEJIOBEKA U IOMAIIHUX KUBOTHbIX. HacekoMble-BpeauTenu caja, oropoja, rnojs, jeca.
Hacexomsle, cHMKaroIye YUCIEHHOCTh BpeauTene pacteHuid. [loBeneHne HaceKOMbIX, HHCTUHKTHI. Mepbl
10 COKpPAILEHUIO YUCIIEH- HOCTH HACEKOMBIX-BpeAUTENCH. 3HaUu€HNE HACEKOMBIX B IPUPOJIE U )KU3HU
YEJIOBEKA.

*OTpsAIbl HACEKOMBIX M3YUYaIOTCsI 0030PHO M0 YCMOTPEHHUIO YIUTENS B 3aBUCUMOCTH OT MECTHBIX
ycnoBuid. bonee moxpoOHO M3ydaroTCsiHA IPUMEpPE JABYX MECTHBIX OTpPSAOB.

Jlabopamopuvie u npakmuueckue pabomaol

1. UccnenoBaHye BHEIIHETO CTPOEHUSI HACEKOMOTO (Ha MpUMepe MaiCKOro sKyKa WU APYTUX KPYMHBIX
HaCEKOMBIX-BpeuTeNeH).

2. O3HaKOMJICHHE C Pa3TUYHBIMH THIIAMHU Pa3BUTHSI HACEKOMBIX (Ha IpUMeEpe KOJUICKIIHH ).

Monnrwcku. O61as xapakTepuctuka. MectooOutanue Moyu1tockoB. CTpoeHHE U MPOLIECCH
KHU3HEIeATEIbHOCTH, XapaKTepHbIe JJ1s1 OPIOXOHOT'MX, IBYCTBOPYATHIX, TOJIOBOHOTMX MOJUIIOCKOB. UepThl
IpUCHOCcOO0IEHHOCTH MOJUTIOCKOB K cpefie oouTanus. PasMHoxeHHe MOJLUTIOCKOB. MHOroo0Opasue
MOJUTFOCKOB. 3HAUEHUE MOJUIFOCKOB BIIPUPOJAE M JKU3HH UEJIOBEKA .

Jlabopamopuvie u npakmuueckue pabomaol

HccnenoBanye BHEHIHETO CTPOSHUS PAKOBUH MPECHOBOIHBIX M MOPCKUX MOJIJTFOCKOB (PaKOBHHBI
0e33y0KH, epIOBULIbL, IPYIOBUKA, KaTYILIKA U JIp.).

Xopooewvie. O011as1 XapaKTEePUCTHKA. 3apOIBIIIEBOE pa3BUTHE XOPAOBBIX. CHCTEMAaTHYECKHUE TPYIIIBI
xopaosbix. I[Tontun becuepennsie (manuernuk). [loarun Yepennsie, nin [1o3BoHOUYHBIE.

Puiovr. O0mias xapakrepuctuka. MectooOUTaHre U BHEIIHee cTpoeHue ppl0. OCOOEHHOCTH BHYTPEHHETO
CTPOEHUS M MPOLECCOB JKU3HEAeITeNbHOCTU. [IprucnocolneHnHocTh pbI0 K yciaoBusM oouTanus. OTaudus
XPSIIIEBBIX PbIO OT KOCTHBIX pbIO. PasMHOXKeHNe, pa3BUTHE U MUTpalus pbIO B ipupoje. MHorooOpasue
pBIO, OCHOBHBIE CUCTEMAaTUYECKHE TPYIIIBI PbIO. 3HAUeHUE PBIO B IPUPOJIE U KU3HH YEIOBEKA.
Xo035iCTBEHHOE 3HAYCHHE PBIO.

Jlabopamopmnwvie u npakmuueckue pabomol

1. UccnenoBaHue BHEITHETO CTPOSHUSI U OCOOEHHOCTEN MepeABMKEHNS PhIObI (Ha MpUMepe KUBOU pPhIObI
B OaHKe ¢ BOJIOK).

2 . UccnenoBanue BHYTPEHHETO CTPOEHUS PhIObI (Ha IpUMeEpe TOTOBOTO BIIAXKHOIO IMpernapara).

3emnosoonvle. O0IIas XxapakTepucTuka. MectooOuTaHne 3eMHOBOIHBIX. OCOOEHHOCTH BHEUTHETO U
BHYTPEHHETO CTPOCHMsI, MPOLIECCOB JKU3HEAEATENBHOCTH, CBSI3aHHBIX C BBIXOJOM 36MHOBOJAHBIX CYIIy.
[IpucrnocobaeHHOCTh 3eMHOBOIHBIX K KH3HH B BOJIC U Ha cylle. Pa3MHOXKEHHE U pa3BUTHE 3€MHOBOJIHBIX.

Msoroo0pa3ue 3eMHOBOAHBIX U UX OXpaHa. 3Ha4eHHUE 3€MHOBOJHBIX B IIPUPOJIE U JKU3HU YEJIOBEKA.

Ilpecmuikaromuecs. O01mas xapakTepucTrka. MecrooOuTanue npecMbikarommxcs. OCOOEHHOCTH
BHEIIHETO M BHYTPEHHEIO CTPOEHUs IpecMbiKaroumuxcs. [Ipoueccel u3HEAEATENBHOCTH.
[IpucrnocobaeHHOCTh MPECMBIKAIOIIUXCS K KU3HH Ha cylle. Pa3MHOXKEeHHE U pa3BUTHE MTPECMBIKAIOIIUXCSL.
Pereneparus. MHOrooOpasue npecMbIKaroIIUXCsl U UX OXpaHa. 3HauYCHHE IPECMBIKAIOLUXCS B IPUPOJE U
JKU3HU YEIIOBEKA .

ITmuywr. O6mas xapakrtepuctTuka. OcOOEHHOCTH BHEITHETO CTpOoeHUs nTuil. OCOOEHHOCTH BHYTPEHHETO



CTPOEHUS M MPOLIECCOB JKU3HeAesTenbHoCTH NTHIL. [Ipucnocobnenus ntun k nonéry. [losenenue.
PasmHuoxenue u paspurue ntui. 3abora o moromctse. Ce30HHBIC SBICHUS B )KU3HU NTULl. MUTpaIyy NTHIL,
uX u3ydeHre. MHoOrooOpasue nTuil. JKoJorndeckue rpynnsl nTun™. [IprucrnocobaeHHOCTh NTHIL K pa3InyHbIM
YCIIOBHUSAM CpeJibl. 3HAUEHUE MITHUI] B IPUPOJIE U KHU3HH yelloBeka. *MHoroobpasue nTui u3ydaercs mno
BBIOOPY YUHTEINS HA IPUMEPE TPEX IKOJIOTMUYECKUX I'PYII C yYETOM paclpOCTPaHEHUs NTULL B CBOEM
peruoHe.

Jlabopamopuvie u npakmuueckue pabomol

1 . MccnenoBanue BHEUIHETO CTPOEHUS U IEPHEBOI0 IOKPOBA NTHIL (HAIIpUMEpPE uydesna NTULl 1 Habopa
MepPhEB: KOHTYPHBIX, ITyXOBBIX U ITyXa).

2 . UccnenoBanue 0coOEHHOCTEH CKeleTa MTHLBL

Mnexonumarowue. O01mas xapakrepuctuka. Cpesl )KU3HA MIeKonmuTamuX. OCOOCHHOCTH BHEITHETO
CTPOEHMSI, CKEJIETa U MYCKYJIaTypbl, BHYTPEHHET0 cTpoeHus. IIporneccsl xKxu3HeAeITENbHOCTH. Y CII0)KHEHNE
HEpBHOI cucteMsbl. [ToBenenne miuekonuTamux. Pa3mHoxenne u paspurue. 3a60Ta 0 IOTOMCTBE.

[TepBo3Bepu. OnHonpoxoansie (sineknanymue) u Cymuareie (Hu3mume 3sepu). [Inanenrapusie
Miekonuraromue. Muoroodpasue miexkonuraroummx. Hacekomosiueie u Pykokpsuibie. I'pbI3yHBI,
3aiineoOpasnble. Xuinele. Jlactonorne nu KutooOpasusie. [lapHokonbiTHble 1 HemapHOKOIBITHBIE.
[Tpumarsr*. CemelictBa oTpsiga XHILHbIE: cCOOaubU, KOLIaubl, KYHbU, MEIABEXKbH.

3Ha4yeHre MIICKONUTAIOUINX B IIPUPO/IE U JKU3HU YeJloBeKa. MIIEKOIUTAIOIUE — MEePEHOCUYHKHU
BO30yAMTENEH OnacHBIX 3a00eBanmii. Mepsl 00prOBI ¢ rpbi3yHaMu. MHOroo0Opasue MIICKOHUTAIOMINX
POIHOTO Kpasi.

*M3yuarorcsa 6 OTpsA10B MIEKOMMUTAIONIMX Ha IPUMEPE IBYX BUJOB U3 KaXJIOTO OTPsAAA MO BBIOOPY
YUUTENS.

Jlabopamopnvle u npakmuueckue pabomol
1. HccnemoBanne oCcOOEHHOCTEH CKejeTa MIIEKOIMUTAIOIINX.

2 . HccnenoBanne ocoOCHHOCTEH 3yOHON CHCTEMBI MIICKOITHUTAIOIIHX .

4, Pa3BuTHE :KMBOTHOTO MUPa HA 3emiie

3BOJ’IIOHI/IOHHOC Pa3BUTHUC ) XKUBOTHOT'O MHpPA Ha 3emite. Y ca0KHEHUE )KUBOTHBIX B mponecce 5BOJTOIHHN.
Z[OK&?»&TGHBCTB& 9BOJJIIOLITMOHHOTI'O PAa3BUTUA )KUBOTHOI'O MHUPaA. ITaneonTonorus. MckomaeMple OCTaTKU
JKMBOTHBIX, UX U3YUCHHC. Metoant HN3YUYCHUS UCKOMMACMbIX OCTATKOB. PCCTaBpaHI/IH APCBHUX KHWBOTHBIX.
«KuBBIE HCKOMAeMbIC» KUBOTHOI'O Mupa.

’Ku3Hb )KUBOTHBIX B BOAC. OI[HOKJ'IGTO‘IHBIG JKHBOTHBIC. HpOI/ICXO)I(I[eHI/Ie MHOTOKJICTOYHBIX )KMBOTHBIX.
OCHOBHBIE 3TAIIBI 9BOJIOINHA 0ecrmo3BoHOYHEIX. OCHOBHBIE 3TAITBI OBOJJIKOIMH ITO3BOHOYHBIX JKHMBOTHBIX.
BLIMepH_II/IC KHUBOTHBIC.

Jlabopamopuvie u npakmuueckue pabomaol
HccnenoBanne MCKOMAaEMBIX OCTATKOB BBIMEPIIHUX KHUBOTHBIX

5. 7/KuBOTHBIE B IPHPOAHBIX CO00IECTBAX

JKuBoTHbIE 1 cpena oOuTanus. Bnusiaue cBeta, TeMnepaTyphl U BIIAXKHOCTH HA YKUBOTHBIX.
[Mprcnoco6eHHOCTh JKUBOTHBIX K YCIIOBUSM Cpellbl OOUTaHHS.

[Tomynsiuy )KUBOTHBIX, X XapakTepucTUKU. OJMHOYHBIN U TPYIIIOBOM 00pa3 »u3Hu. Bzanmocsssu
YKUBOTHBIX MEXKy COOOM U ¢ IPYrUMU opraHu3mMamu. [IumieBsie cBs3u B MpUpogHOM cooOriecTBe. [TureBpie
YPOBHH, 3KOJIOTHYECKas mupamuaa. IKOCUCTEMA.

JKuBOTHBIN MHUp NPUPOAHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH PACHPENCIICHUSI )KUBOTHBIX HA
mianere. PayHa.

6. ZKuBOTHDIE U YeJIOBEK

BosnelicTBue yenoBeka Ha )KUBOTHBIX B IPUPOJIE: IPSIMOE U KOCBeHHOE. [IpoMbICTIOBBIC )KHUBOTHBIE
(pB100IIOBCTBO, 0X0Ta). Benenne nmpompIciia )KUBOTHBIX HA OCHOBE HAyYHOTO ITOIX0/a. 3arps3HeHne
OKPYKAIOIIEN CpEBbI.

OnomamHuBaHue KUBOTHBIX. CeneKIys, IOpo/Ibl, HCKYCCTBEHHBIN O0TOOp, TUKHE MPEIKH JOMAIIHUX
’KMBOTHBIX. 3HAUEHHE JOMAIIHNX XMUBOTHBIX B )KM3HHU YeOBeKa. JKHBOTHBIE CEIbCKOXO3SIMCTBEHHBIX YTOIHA.
Metonabl 60pbOBI ¢ KUBOTHBIMU-BPEIUTEISIMH.

I'opon xak ocobast HICKyCCTBEHHAs cpefia, Co3JaHHas yenoBeKoM. CHHAHTPOIIHBIE BHJIbI )KHBOTHBIX.



YcnoBus ux oouranus. becrno3BoHOUHBIE U TO3BOHOYHBIC KUBOTHBIE TOPO/Ia. AanTaliys KUBOTHBIX KHOBBIM
yclloBUsIM. PekpealiioHHbIi npecc Ha *UBOTHBIX TUKHUX BHUIOB B YCIOBHUSX ropoja. besnamzopHsie
JOManTHue )KUBOTHBIC. [InTOMHMKH. BOCCTaHOBNIEHNE YMCIICHHOCTH PEAKUX BUJIOB )KHBOTHBIX: 0CO00
oxpansiembie ipupoausie Tepputopun (OOIIT). Kpacnas kauraPoccun. Mepbl coXpaHeHHs] )KUBOTHOTO
MHpa.



TemaTuveckoe NJIAHNPOBAHUE

Ne Paszpnen Tema KosnunuyectBo JIabopaTopHble
n/n 4acos padoThI
1. ZKvBOTHBIN OpraHusm 4 1
2. Ctpoenne u 12 8
JKU3HEIeSI TeJIbHOCTh OPraHu3Ma
“KHBOTHOT'O
3. CucremaTuyecKue rpynmnsbl 40 18
JKHBOTHBIX
4. Pa3BuTHe ;KHBOTHOIr0O MHpPa Ha 4 1
3emie
o. 7KuBOoTHBIE B MIPUPOIHBIX 3 -
coo01IecTBax
6. 7KuBOTHBIE H Ye10BeK( 3 -
7. Bcero 66 + 2 28




KAJIEHJIAPHO - TEMATUYECKOE IINTAHUPOBAHMUE B 8 KJIACCE 11O BUOJIOI'MA

Ne Paznena TemaTuuyeckuii 010K, TeMa Koaunue Jdata npoBenenust HUcnoan3oBanue
TeMbI CTBO ypOKa o0opyaoBaHue
1acoB «Touka pocra»
ITo ITo dakty
TJIaHy
PazgeaNel. JKuBoTHblii opranusm(4yaca)
1.(1) 3oomorHs - HayKa O )KUBOTHBIX. Pa3iensl 300moruu. Cesi3b 30010ruu ¢ | 1
JPYTUMH HayKaMy ¥ TEXHHUKOM.
2.(2) OO61ue npu3HaKy >KUBOTHBIX. OTINYKE KUBOTHBIX OT PACTEHU. 1
OIHOKJIETOYHBIC W MHOTOKJICTOYHBIC JKUBOTHBIC.
3.(3) XusotHas kierka. CTpoeHue )KUBOTHOM KieTKH. [Iporiecchr, 1
MIPOUCXOJISIIINE B KJIeTKE. J[eTIeHe KIIeTKH.
4.(4) Txanu KUBOTHBIX. OpraHbl U CUCTEMbI OPTaHOB KUBOTHBIX. 1 Mukpockor uppoBoH,

Jlabopamopnasa pavomaNel «VccnenoBanue Mo MUKPOCKOTIOM nabopaTopHoe
TOTOBBIX MMKPOINpENapaToB KIETOK M TKaHEH KUBOTHBIX). 00opyI0BaHUE, TOTOBbIE
MHUKpOIpenapaTsl
Pa3znen Ne2. CtpoeHue u Ku3HeAeSITeIbHOCTh OPraHUu3Ma ;KMBOTHOro(124acoB).
5.(2) Onopa u 1BUKEHUE )KUBOTHBIX. Jlabopamopnasa pabomaNe2 1 naboparopHoe
«O3HaKOMJIEHUE C OpraHaMH OTMOPHI M IBHXKEHUS. 000pyIOBaHUE, MYJISIKH
6.(2) [TuTanue u MUIIEBapeHUE Y )KUBOTHBIX. 3HaueHue nmuTanus. [luranme | 1
U MHILIEBapeHHe y MPOCTeHINX, 0€CIIO3BOHOYHBIX, TO3BOHOYHBIX.
7.(3) Oco0eHHOCTH MUIIEBAPUTEIBHON CUCTEMBI Y IpeJCcTaBUTeNel oTpsiioB | 1 naboparopHoe
miekonuTaomux. Jlaboparopuasi padoraNe3 «/3yyenue cnoco6os 000pyI0BaHUE, MYJISIKH
MOTJIONIEHUS UM Y KHUBOTHBIXY.
8_(4) JIpixanue KuBOTHBIX. JIabopamopuasa padoma Ned «3yuenue 1 naboparopHoe
CTIOCOOOB JIBIXaHUS Y )KUBOTHBIX). 000pyI0BaHUE, MYIISIKH
9.(5) TpaHcmopT BEmIECTB y )KUBOTHBIX. PO TpaHCTIOpTa BEIIECTB B 1 JabopaTtopHOe
OpraHu3Me XUBOTHBIX. Jladopamopuasa pabomaie5 «O3HakoMIeHUE 000pyI0BaHUE, MYJISIKH
C CHCTEeMaMH OPTraHOB TPAHCIIOPTA BEIIECTB Y )KUBOTHBIX).
10.(6) 3aMKHYyTass ¥ HE3aMKHYTasi KDOBEHOCHBIE CUCTEMBI Y 1
0ecnio3BoHOUHBIX. Ceparie u ero crpoerue. Kpyru kpoBooOpatinenus u
0COOCHHOCTH CTPOCHHUS CepJiel] y OECIIO3BOHOYHBIX.
11.(7) Brigenenue y )KHBOTHBIX. 1




12.(8)

[TokpoBsl Tena y >kuBOTHBIX. Jlabopamophnas paboma Ne6 «13yueHne
ITOKPOBOB TeJIa y dKUBOTHBIX).

nabopaTopHOe
000pyIOBaHUE, MYJISKH

13.(9) Koopaunanus u perynsuus KuU3HEACSITENbHOCTU Y dKUBOTHBIX.
HepBHas cucrema y 6€CIO3BOHOYHBIX, TO3BOHOYHBIX, PHIO U
miekonutamux. Hepsuas perymnsus.

14.(10) I'ymopanbHas perymsmusi, [TonoBsie ropmonsl. Opransl 4yBCTB n1abopaTtopHoe
.Penenrtopsl. JIaboparopHasi padoraNe7 «3ydyeHue opraHoB 4yBCTB 0o0opy0BaHNE, MYJISIKH
y KHBOTHBIX).

15.(11) [ToBenenue pui0. Jlabopamopnasa pavomaiNe8 «DopMmupoBaHue
YCIIOBHBIX PE(IICKCOB y aKBAPHYMHBIX PBHIOY.

16.(12) PasMHoxeHue u pa3BuTHE )KUBOTHBIX. Jlabopamopnaa paoomaiNe9 naboparopHoe
«CTpoeHue diilia U pa3BUTHE 3apO/bIIIA NTULBI(KYPULIBI)». o0opyoBaHue, MYJISHKU

Pa3zpealNe3. CucremaTnyeckue rpynnsl ;)kuBoTHbIX(404acoB).

17.(1) OcCHOBHBIE KaTETOpUU CUCTEMATUKU KUBOTHBIX. (LIapCTBO, THII, KJIacc, Muxkpockor udpoBoH,
OTpsifl, CEMENCTBO, poJ, Bun) Jlabopamopnasa pabomaiNel0 naboparopHoe
«HccnenoBanue crpoenust HHGY30pun — TYQEIbKU U HAOIIOCHUE 32 00opy0BaHuE, TOTOBBIC
€€ nepeiBIKeHneM. M3ydueHne xeMoTakcucay. MHUKpOnpenapaTsl

18.(2) OnnHoxyeTounble - mpocrteimue. CTpoeHHE U KU3HEACATENHHOCTD Muxkpockorn nudpoBoi,
npocreimmx. O6pazoBaHue HUCTbl. MHOrooOpasue u 3HaueHHe B n1abopaTopHoe
MIPUPOJIE U KU3HM uenoBeka. Jlabopamopuasa pabomaNel 1 00opyi0BaHuE, TOTOBbIE
«MHoroo0Opasue NpocTelnx (Ha TOTOBBIX MpenapaTax)y. MHUKpOIpenapaTsl

19.(3) [1yTu 3apaxenust yenoBeka U Mepbl IPOQUITAKTHKY , BBI3bIBAEMbIE Muxkpockon 1uppoBoH,
OJTHOKJIETOYHBIMH KHBOTHBIMU(MAISIPUIHBIN M7Ia3MOHIA). n1abopaTopHoe
Jlabopamopnasa pavomaNel2 «13roToBICHUE MOJIETTH KIETKH obopymoBaHue.
npocreiniero (aMeos!, UHQY30puH — TYQEIbKU U JIP.».

20.(4) MHorokieTrounsle xKUBoTHbIE .Kuieunononoctuelie. O0rmas Muxkpockorn nugppoBoH,
XapaKTepuCTHKa. UepThl CTPOEHUS U KU3HEIEATEIbHOCTH. naboparopHoe
Perenepanus. becnionoe n nonosoe pasmHoxxenue Jlabopamopnasn 00opyI0BaHuE, TOTOBBIE
paboma Nel3 «VccrnienoBanue CTpOEHUSI MPECHOBOAHOM THIPHI U €€ MHKpOIpEnapaThbl
nepeBIKEHN (IIKOJIBHBIN aKBapUYM)».

21.(5) I'epmadpoausm. PaznenbHOMONbIE KUIIEYHOIIOJIOCTHBIE. 3HAUEHHE B Muxkpockon 1uppoBoi,

IIPUPOJIE U KU3HM uesnoBeka. KopayioBble MONMUIBI U UX POJIb B
pudoobpazoanuu. Jlabopamopnuie pavomuiNel14-15 «ccnenoranue
MUTAHUS TUAPHI JaQHUAMHU [UKJIOTaMU(IIKOIbHBIA aKBapUYM).
M3roroBieHne MoJ1€Iu MPECHOBOTHOW THIPHI.

n1abopaTtopHoe
o0opyoBaHue, TOTOBBIC
MUKpOTIpEnapaThbl




22.(6)

OOm1ast xapakTepucTiKa .YepThl CTPOCHHS U )KU3HEACATEIIEHOCTH
TUTOCKUX, KPYTJIBIX U KOJIYATHIX YepBeid .MHOT000Opa3ne YepBei.
Jlabopamopnas pabomaNel6 «VccnenoBanue BHEITHETO CTPOCHUS
J0XIeBOT0 YepBs. HaOmroneHue 3a peakiuei 10KIeBOro YepBssi Ha
pasapakeHue».

Muxkpockor nudpoBoi,
nabopaTopHoOe
o0opyoBaHue, TOTOBBIE
MHUKpOIpenapaTsl

23.(7) [TapasuTnueckue MI0CKUE U Kpyriible uepBu. LIMKIIbI pa3BUTHS Muxkpockor ugpoBoH,
[I€YEHOYHOI'0 COCAJIbIIMKA, OBIYBETO LIETIHS, YEIOBEUYECKOM acKapH/Ibl. n1abopaTtopHoe
Jlabopamopnas pabomaNel7 «ccnenoBanue BHyTPEHHETO CTPOSHUS o0opyoBaHue, TOTOBBIE
JI0I€BOr0 YepBsl (Ha TOTOBOM BJIQXKHOM ITIperapare 1 MHKpOIpenapaTsl
MHUKpPOIpEenapaTey.

24.(8) UepBu, UX MpUCIOCOOTICHHS K TAPA3UTU3MY, Bpe]l ,HAHOCUMBIN Mukpockor nudpoBoi,
YeJIOBEKY, CEIbCKOXO03sIMCTBEHHBIM PACTEHUSM U KHUBOTHBIM. n1abopaTtopHoe
Jlabopamopnas paboma Nel8 «3yuenue npucnocoOIeHHi o0opynoBaHue, rOTOBLIE
Mapa3uTUIECKUX YepBeH K MapasuTH3My(Ha TOTOBBIX BIAXKHBIX MHUKpOIpenapaTsl
npernaparax ¥ MUKpoIpenaparax)y.

25.(9) MepsI 110 IPEIYPEKACHUIO 3aPAKEHHSI TAPASUTUICCKUMHU YEPBSIMH.

Poxb vepBeii kak mouBooOpa3oBarTescii.

26.(10) Unenucronorue. O6mas xapakrepuctuka. Cpezsl oouranus. Bueninee
1 BHYTpeHHee cTpoeHrne. MHoroobpasue.

27.(11) PakooOpaszHsre.

28.(12) [TaykooOpa3Hsbie.

29.(13) Hacexomsie. Otpsaasl: [Ipsmoxpsuible, PaBHOKpBLIBIE, Muxkpockon 1uppoBoH,
[TomyxecTkokpbuible, Yanryekpbuiblie, JKecTKOKpbUIbIE, n1abopaTopHoe
[Tepenonuarokpeuibie, JBykpoiisie. Jlabopamopnas paboma Nel9 00opyI0BaHNE, MYIISIKU
«MccrnenoBanue BHEIIHETO CTPOCHUST HaceKOMOro( Ha mpumepe
MalCKOT0 JKYKa)y.

30.(14) HacexoMmble — nepeHoCcYrKU BO30yIUTENeH 1 mapa3uThl 4eloBeKa 1 Muxkpockorn nugppoBoH,
JOMAIITHUX XHBOTHBIX, BPETUTEIH caza, oropoja. [loBenenne u JabopaTtopHOe
MHCTUHKTBI. Mephl IO COKpAIIEHUIO YUCIEHHOCTH U 3HAaYEeHUE 00opy0BaHuE, KOJIIEKIIUU
HACEKOMBIX B MPUPOJIE M KU3HU YenoBeka. Jladopamopnasn
padomaNe20 «O3HaKOMIIEHHE C PAa3INYHBIMU TUIIAMH Pa3BUTHS
HACEKOMBIX (Ha MpUMepe KOJIIEKIIUMN)».

31(15) Mommocku. OOmias xapakTepucTuka. bproxoHorue, 1BycTBOpYAaThIe,

TOJIOBOHOTHE MOJIITIOCKHU.
32(16) Pa3mMHOXEHME MOJUTIOCKOB. 3HaYEHHUE B IPUPOE U KU3HU YETIOBEKA. Muxkpockor ugppoBoH,

Jlabopamopnas pavoma Ne2l «ccnenoBanre BHEIIHETO CTPOCHUS
PaKOBUH MPECHOBOJIHBIX M1 MOPCKUX MOJUTIOCKOB (PaKOBHHBI 0€33YOKH,

nabopaTopHOe
000pyIoBaHNE, KOJUICKITUU




MEPJIOBUIIBL, IPYAOBUKA, KATYILIKH U JP.)».

33.(17)

Xopnosble . JIaHUIETHUK.

34.(18)

OO0mmas xapakrepucTuka peid. MecrooOuTaHNe BHEITHEE CTPOCHUE
.BHyTpeHHEe CcTpOoeHHE U MPOIECCHl )KU3HEICSITEITPHOCTH.
Jlabopamopnas paboma Ne22 «VccnegoBaHue BHEITHETO CTPOCHUS U
0COOEHHOCTEH TepeIBIKEHHS PBIOBI (Ha TpUMEPE KUBOU PHIOBI B
0aHKe C BOJON)».

Muxkpockorn ugpoBoH,
nabopaTopHoOe
o0opyoBaHue, TOTOBBIE
MHUKpOIpenapaTsl

35.(19)

[IpucnocobaeHHOCTH PIO K ycinoBusM oOuTaHus. OTianune XpsieBbiX
u KoctHbix pei6 B nipupone. Jlabopamopuas pabomaNe23
«HccrenoBanue BHYTPEHHETO CTPOCHUS PhIOBI (Ha MPUMEPE FTOTOBOTO
BJIQ)KHOT'O IIperapara)y.

Mukpockor nudpoBoi,
nabopaTopHoe
o0opynoBaHue, rOTOBLIE
MUKpOIIpenaparhl

36.(20)

Pa3mHOXkeHMe , pa3BUTHE U MUTPALIUS PBIO B PUPOJE.

37.(21)

MHuoroo6pasue psi0, OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI PBIO.
3HaueHue peId B IPUPOJIC U )KU3HH YEIOBEKA. X03HCTBEHHOE
3Ha4YCHHE PHIO.

38.(22)

OO6m1ast xapakTeprucTrUKa 3eMHOBOAHBIX .OCOOCHHOCTH BHEIIIHETO U
BHYTPEHHETO CTPOCHHSI, IPOLIECCOB KU3HENCATEIHbHOCTH, CBSI3aHHBIX C
BbBIXOJOM 3C€CMHOBOJHBIX HA CYyIY.

39. (23)

PasMmHOXeHUE U Pa3BUTHUC 3EMHOBOIHBLIX.

40.(24)

MHorooOpa3ue 3eMHOBOAHBIX M UX OXpaHa. 3Hau€HHe 3eMHOBOJIHBIX B
MPUPO/IE U )KU3HU YEIOBEKa.

41.(25)

OO1m1ast XxapaKTepUCTHKA, MECTOOOUTAHUE MPECMBIKAIOIIUXCSL.
Oco0eHHOCTH BHENIHETO U BHYTPEHHET0 CTPOECHHSI.

42.(26)

HpI/ICHOCO6HCHHOCTB MMPECMBIKAOMINXCA K )KU3HU Ha CYIIC.

43.(27)

Pa3zMmuoOXeHUE U Pa3BUTHUC NPCCMBIKAIOIIUXCAL. Per CHCpalusl.

44.(28)

MHOFOO6paSI/IC, OXpaHa U 3HAUYCHUC NPCCMBIKAIOIMINXCA B MPUPOAC U
KHM3HHU YCJIOBCKA.

45.(29)

OO01mas xapakTepucTUKa , 0COOCHHOCTH BHEIIHETO M BHYTPEHHETO
ctpoenus nrull. Jlabopamopnaa paboma Ne24 «VccnenoBanue
BHEILIHETO CTPOCHUS U NEPHEBOT0 MOKPOBA NTHUI(HA PUMEpE Uydesa
IITUI] ¥ Habopa MepbeB: KOHTYPHBIX, MYXOBBIX U MyXa)».

MHukpockor U poBoH,
nabopaTopHOe
o0opyoBaHue, TOTOBBIE
MHUKpOTpenapaTsl

46.(30)

[Tpucnocobienue K MOJETy U MOBeACHUE NTULl. PasMHOXKEHHE U
paszBuTHe NTHUIL. 3a00Ta 0 MOTOMCTBE. Jlabopamopnan pabomaNe25

Muxkpockor ugppoBoH,
nabopaTopHOe




«MccnenoBanre 0coOOEHHOCTEN CKeleTa IITULBIY.

obopynoBaHue, MYJISIKH,
MaKeThI

47.(31) Ce30HHBIC SBJICHUS B )KU3HU NTHUIl. MUTpaIiuy NTUI] U UX , UX
U3y4YCHHE.
48.(32) MHoroo6pa3ue nTHil. IKOJIOTHYECKUE TPYIIIHI ITHII.
49.(33) [Ipucrnoco0aeHHOCTh NTHIT K PA3TMYHBIM YCIIOBUSM Cpe/Ibl. SHAUCHUE
IITUI] B TIPUPOJIC M KU3HU YETIOBEKa.
50.(34) OO6m1ast XxapakTepuCcTHKa, CPEAbl KU3HU MIICKOTTUTAFOIIHX. Muxkpockor nudpoBoi,
OCOOEHHOCTH BHEIIHETO U BHYTPEHHETO CTPOCHHSI, CKEJIeTa 1 n1abopaTtopHoe
MycKynaTypsl. Jlabopamopuaa paboma Ne26 «VccnenoBanue 000pyI0BaHUE, MYJISIKH,
0CcOOEHHOCTEH CKeleTa MICKOTUTAIOIINX). MaKeTBI
51.(35) HepBHas cucrema, nmoBeieHre MISKOIUTAOIMINX. Pa3sMHOKEeHHE 1 Mukpockor nudpoBoi,
pasButue. 3a0ota o moToMcTBe. Jladopamopuan pavomaie27 nabopaTopHoe
«HccnenoBanue 0coOEHHOCTEHM 3yOHON CUCTEMBI MIIEKOTTUTAIOIIUX). o0opynoBaHue, MYJISDKH,
MaKeTBI
52.(36) [TepBo3Bepu. Ognomnpoxoausie( sineknaaymue ) u Cymyarbie
(Hu31IME 3BEpN).
53.(37) [TnaneHTapHbIC MICKOITUTAIOIINE
54.(38) Muoroo0pasue miekonuraronux; Hacekomosigasie, Pykokpbuibie,
I'pr13yHsl, 3aiinieobpasnble, Xuinele, Jlactonorue, KuroobpasHsie,
[TapHokonbITHRIE M1 HEnmapHOKONBITHBIE.
55.(39) ITpumaTtel. CemeticTBa oTpsiaa Xurubie: Cooaubu, Komausn, KyHbu,
MenaBexxpu. 3HaUeHNE MICKOMUTAIONINX B IPUPOJIE U KU3HH YEIIOBEKA.
56.(40) MiiekonmuTaronme — MepeHOCYUKH BO30yIUTENICH OMacHbIX
3abosneBaHuil. Mepbl 00pbrObI ¢ rppI3yHaMH. MHOroo6pasue
MJIEKOMTUTAIOIIUX POJHOTO Kpasi.
Pa3znenNe4.PazBuTne :KUBOTHOTO MHpa HA 3emue.
57.(1) DBOJIIOLIMOHHOE PA3BUTHE )KUBOTHOTO MUpa Ha 3emiie
JloKazarenbcTBa 3BONOIMOHHOTO PAa3BUTHS JKHBOTHOTO MHUPA.
58.(2) [TaneonTonorus. Mckomaempie OCTaTKU KUBOTHBIX , X U3YyUEHUE.
MeTopl M3y4eHUsT W pecTaBpalusl.
59.(3) Ku3Hb )KUBOTHBIX B Bojie . OHOKIIETOYHBIC KHUBOTHEIE.
[IporcxoxaeHre MHOTOKJIETOYHbBIX JKUBOTHBIX.
60.(4) OCHOBHBIE 3TaIbl YBOJIOIMH OECITO3BOHOUYHBIX M TO3BOHOUHBIX Muxkpockor ugppoBoH,

KUBOTHBIX Brimepiuue sxuBoTHbIC. Jladopamopnasa padomaiNe28
«HccnenoBanre UCKOMAEMbIX OCTATKOB BRIMEPIIUX YKUBOTHBIX.

nabopaTopHOe
o0opymoBaHue, MYJISDKH,
MAaKeThI




PazgeaNeS. JKuBoTHble B IPUPOAHBIX coodmecTBax(3uaca)

61.(1) XusotHble cpena ooutanus. [Iprcmoco0IeHHOCTh JKUBOTHBIX K
yCcnoBusAM cpenbl ooutanus. [lomysiust >KMBOTHBIX , KX
XapakTepucTUKU. OIMHOYHBIN U rpyNIOBOM 00pa3 KU3HMU.

62.(2) [TumeBbie CBA3U B IPUPOIHOM coobmiecTBe. [IuimeBsie ypoBHH,
9KOJIOTMYECKasl NUpaMKJia. DKOCUCTEMA.
63.(3) JKuBOTHBIN MUp NPUPOAHBIX 30H 3emMiii. OCHOBHbBIEC 3aKOHOMEPHOCTH

pacnpeaciICHUA )KUBOTHBIX HA IJIAHCTC. CDayHa.

Pa3aeaNe6. JKuBoTHble u yenoBek(3uaca)

64(1) BoznelicTBue uenoBeka Ha KUBOTHBIN MUp. PpIOHBIN ITpoMBbIced,
3arpsi3HEHUE OKpyKarolel cpeasl. OnoMalIHuBaHue, CEJIEKIMS
MIOPO/IbI, HICKYCCTBEHHBIH 0TOOP.

65.(2) 3HayYCHHUE JOMAIHUX JKUBOTHBIX B )KU3HH YelioBeKa .be3Haa30pHbIe
JOMAIITHKE KUBOTHBIC . [ITHTOMHUKH
66.(3) BoccraHoBIlieHHE YUCICHHOCTH PEIKUX BHJIOB KHBOTHBIX: 0CO00

oxpansieMble pupogHbIe TeppuTopun. Kpacnas kuura Poccuu. Mepsi
COXpaHEHUs KUBOTHOTO MUPA.

67. Peseps.

68. Peseps.

Hroro — 68 yacos

|




COILEPXAHUE KYPCA
BUOJIOI'USA 9 kaace
(70 yacoB, 2 yaca B HeJ1eJI10)
Beenenne (3 uaca)
Buonorus Hayka o ’xuBo# pupoje. 3HaueHne ONOJOrMYeCKUX 3HaHUH B cOBpeMeHHOH xu3Hu. [Ipodeccun,
cBsi3aHHbIE ¢ Onomnorueil. Metoasl uccnenoBanus Ouosnoruu. [lonarue «ku3Hby». COBpeMeHHbIE HAyYHbIC
MIPEICTABICHHUS O CYITHOCTH KU3HHU. CBOMCTBA KUBOTO. Y POBHHU OPraHU3AIUH KUBOW MTPUPOIBL.
Hemoncmpayuau
[TopTpeTbl yueHbIX, BHECHINX 3HAYUTEILHBIN BKJIAJ B Pa3BUTHE OMOIOTHYECKOH HAYKH.
IlIpeomemmnuwie pe3ynvmamot
Yuawueca oonscnvl sHame:
— CBOICTBa HUBOT0;
— METO/IbI UCCIIEIOBAHUS OMOJIOTHH;
— 3HaYCHUE OMOJIOTMIECKIX 3HAHUH B COBPEMEHHOM JKH3HU.
Yuawuecs oonrcnvt umems npedcmasnenue:
— 0 Omosoruy, KaKk HayKe O )KUBOU TPUPOJIE;
— o mpodeccusix, CBI3aHHBIX ¢ OHOIOTHEH;
— 00 ypOBHEBOW OpPraHU3AINH KUBOH TIPUPOIEIL.

Pa3znen 1. Mosiekyisipublii ypoBeHb (10 uacog)

OOmias xapakTepuCTHKa MOJIEKYJISIPHOTO YPOBHSI OpraHu3aiuy xuBoro. Cocras, CTpoeHUE U QYHKIIMHA OPTaHMYECKUX
BEIIECTB, BXOSIINX B COCTAB JKUBOTO: YIIIEBOJIBI, TUMUIBI, OCITKU, HyKJIEHHOBBIE KUCTOThL, AT® u apyrue
OpraHnuecKue CoeMHEHH. bruonornyeckre karaiu3aropsl. Bupycel.
Jemoncmpayusn

CXeMBbI CTPOCHHUS MOJIEKYJT XHMHYECKHX COCTUHEHUH, OTHOCSIINXCSI K OCHOBHBIM IPYIIIaM OPraHMYECKUX BEIIECTB.
Jlabopamopnvie u npakmuueckue padomut

Pacmennenne nepokcraa Bogopoaa pepMeHTOM KaTanazoi

IlIpeomemnmnuie peynvmamot.

Yuawuecs oondcnui:

— 3HaTh COCTaB, CTPOCHUE U (PYHKIMH OPTaHUYECKUX BELIECTB, BXOSIINX B COCTAB KHUBOTO;

— UMETh IIePBOHAYAIBHBIE CHCTEMAaTU3UPOBAHHBIE MPEJICTABICHUS O MOJIEKYJIIPHOM YPOBHE OPTaHU3alHH KUBOTO, O
BUpYCax KaK HEKJIETOUHBIX (hOpMax >KU3HH;

— TOJYYHUTh OTBIT UCTIONB30BaHHS METOIOB OMOJIOTUIECKOM HAYKU M MTPOBEICHHS HECTIOKHBIX ONOJIOTMUYECKHX
SKCHEPUMEHTOB JJIsl U3YUEHHSI CBOWCTB OPraHWYECKUX BEIIECTB U GYHKIUH (HepMEHTOB Kak OMOJIOrHIECKUX
KaTaJIn3aTopoB.

Pa3znen 2. Kierounblii ypoBenb (/4 uacog)

OO0mas XxapakTepUCTHKA KIETOYHOTO YPOBHS OpraHU3aIiuy )KUBOro. KiieTka — cTpykTypHas U QyHKIMOHAIBHAS
eaHUIA )XU3HU. MeToapl n3ydeHus KieTku. OCHOBHBIC TTOJIOKEHHSI KIIETOYHOU TEOPUU. XUMHUYIECKUN COCTAB KIETKH
U ero nocToaHcTBO. CTpoenue kiieTku. yHKIMN OpraHonoB KIeTKH. [IpokapnoTsl, 3ykapuoTsl. XpOMOCOMHBIN
Habop kineTku. OOMEeH BelecTB U MPEBPAILEHHE YHEPTHH — OCHOBA KU3HEEATEIbHOCTH KIETKU. DHEPreTHIeCKUN
0OMEH B KIJIETKE KJIETKH. A3po0HOE 1 aHadpoOHoe Jbixanue. PocT, pa3BuTHeE U )KU3HEHHBIN UK KieTok. O0rime
MOHSITHS O JICJICHUH KJIETKH (MHUTO3, Mei03). ABTOTPOMBI, TeTEPOTPORBHI.

Jemoncmpayusn

Mogens kieTku. MuKponpenapaTsl MUTO3a B KJIETKaX KOPELIKOB JIyKa; XpoMocoM. Monenu-anuiiKanuy,
WLTIOCTPHUPYIOIIHE JeJICHHE KIIETOK. Paciieruienue nepokcua Bogopoia ¢ TOMOIIbI0 (PepMEHTOB, COJIEPIKAIIIXCS B
JKUBBIX KJIETKaX.

Jabopamopnsie u npakmuueckue padomot

PaccmaTprBaHue KIIETOK paCTeHHUN U )KUBOTHBIX 10T MUKPOCKOTIOM.

IlIpeomemmnuwie pezynomamaoi

Yyawuecs oondicnviznams:

— OCHOBHBIE METO/IbI U3YUEHUS KICTKH;

— OCOOEHHOCTH CTPOEHUS KJIIETKH dYKapHOT U IIPOKAPHOT;

— (yHKIIMM OPraHOUIOB KIICTKU;

— OCHOBHBIE ITOJIO’KEHUS KIIETOUHOW TEOpHH;

— XUMHYECKHAN COCTaB KIETKH.

Yuawuecs oonocnvt umems npedcmasnenue:

— 0 KJIETOYHOM YpOBHE OpraHU3allH XKUBOTO;

— 0 KJIETKE KaK CTPYKTYpPHOUH U QYHKIIMOHAITLHOU CTUHHUIIE KU3HH;

— 00 oOMeHe BeIIecTB U NMpeBpalleHne YHEPTHH KaK OCHOBE KU3HEIEATeIbHOCTH KIIETKH,



— 0 poCTe, Pa3BUTHU U KU3HECHHOM ITUKJIC KIIETOK;
— 00 0COOCHHOCTSIX MUTOTHYECKOTO JICJICHUS KIETKHU.

Yuawuecs oondicnvl nonywums onvim.

— HCIOJIb30BAaHUS METOJIOB OMOJIOTMYECKON HAYKH U TIPOBEICHUS HECIOKHBIX OMOIOTHYECKUX IKCIICPUMEHTOB JIJISt
W3yUYCHHS KJIETOK JKUBBIX OPTaHU3MOB.

Paznen 3. OpranusmMeHHnblii ypoBenb (/3 uacos)

Becmonoe u mo10Boe pasMHOKeHHE OpraHu3MoB. ITooBeie kieTku. OmnogoTBopenue. HIuBHIyalbHOE pa3sBUTHE
oprann3moB. buorenernueckuii 3aKkoH. OCHOBHbIC 3aKOHOMEPHOCTH TIepeIaur HACIIEACTBEHHON HH(OpMAITUH.
['eHeTHYECKAsT HEMPEPBIBHOCTD JKU3HH. 3aKOHOMEPHOCTH H3MEHYHUBOCTH.

Hemoncmpavusn

MukponpenapaThbl SHIIEKICTKH U CIIEPMAaTO30H/1a KUBOTHBIX.

Jlabopamopnsie u npakmuueckue pavonot

BblisiBieHHE H3MEHUYHUBOCTH OpraHu3MoB. Ha npuMepe pacTeHHi U )KUBOTHBIX OOMTAIOIIUX B AJITACKOM Kpae.

IIpeomemmnuwie pe3ynvmamot

Yuawueca oondcnel s3namo:

— CYIIHOCTh OMOTEHETHUECKOTO 3aKOHA;

— OCHOBHBIE 3aKOHOMEPHOCTH Tepeladyl HacJIeCTBEHHON HH(pOPMAIINY;
— 3aKOHOMEPHOCTH N3MEHYNBOCTH;

— OCHOBHBIE METO/IbI CENIEKIIMH PACTECHUH, dKUBOTHBIX 1 MUKPOOPTaHU3MOB;
— 0COOEHHOCTH Pa3BUTHS TOJIOBBIX KJIETOK.

Yuawuecs oondcnvl umems npedcmasnenue:

— OpPTraHU3MEHHOM YPOBHE OpTaHU3aI[H )KUBOTO;

— 0 Meio3e;

— 00 0COOCHHOCTSAX MHINBUAYAJIHHOTO PA3BUTHS OPraHU3MOB;

— 00 0cOOCHHOCTSIX 6ECIONIOTO U TIOJIOBOTO Pa3MHOKEHUS OPraHU3MOB;
— 00 OIUIOIOTBOPEHHHU U €T0 ONOJIOTUYECKOI poIIH.

Tema 4. IlonyJsiHHOHHO-BUI0BO# YpoBeHb (8 uacos)

Bun, ero kputepuu. Ctpykrypa Buaa. [Iporncxoxnenue BuoB. PasBuTre 3BOMIONMOHHBIX IPEACTABICHUI.
[Momynsimsa — sneMeHTapHas exuHULA 3BomonnH. boprba 3a cymecTBoBaHHE M €CTECTBEHHBIM 0TOOP. DKOJIOTHs KaK
Hayka. DKoJorudeckue GakTopbl U YCIOBHS CPEIbI.

OCHOBHBIE MTOJIOKEHHUSI TEOPUH IBOJIOIHH. J[BIXKYIIINE CUITBI SBOJIONNMI: HACIEACTBEHHOCTD, H3MEHYHBOCTh, 00pH0a
3a CyIIeCTBOBaHHE, eCTeCTBEHHBIN 0TOOP. [Iprcrnoco0IeHHOCTE U €€ OTHOCUTENBHOCTh. VICKyCCTBEHHBIH 0TOOD.
Cenekuus. O6pa3zoBaHue BUIOB — MUKPOABOIIONKSA. MaKpo3BooLusl.
Jemoncmpayusn

I'epbapuu, KOJIEKIIMN, MOJIENN, MYJISDKU PACTeHUH 1 )KUBOTHBIX. JKHMBBIE pacTeHHUs 1 )KUBOTHEIE. [ epOapun n
KOJIJIEKIIMH, WUTIOCTPUPYIOLINE H3MEHUYMBOCTbD, HACIEACTBEHHOCTD, IPUCIIOCOOJIEHHOCTD, PE3YIbTaThI
HCKYCCTBEHHOT'O 0TOODA.
Jlabopamopnvie u npakmuueckue padomut

Nzydenne mopdomornyeckoro Kpurepus Buna. Ha mpuMepe pacteHuii 1 >KWBOTHBIX OOMTAIOMINX B AJITAliCKOM Kpae.
IKcKypcuu

[IpranaBEl MHOTOOOpa3Ws BUAOB B IPUPO/IE.

IlIpeomemmnuwie pe3ynvmamnot

Yyawuecs oondicrvl sname:

— KPUTEPHUH BHUJIA U €T0 MOIMMYJISALUOHHYIO CTPYKTYPY;

— BKOJIOTUYECKUE (PAKTOPHI U YCIIOBUS CPEJIbI;

— OCHOBHBIE TTOJIOKEHUS Teopuu 3Bosrorun Y. JlaperHa;
— JBWXKYUIHAE CUJIBI DBOJIFOLINY;

— TMYTH JOCTIKEHHS OMOJIOTMYECKOT0 Tporpecca.
Yuawueca oonocnvt umems npedcmasnenue:

— O TIOMYJISIIIHOHHO-BUIOBOM YPOBHE OpTaHU3aI[UH KHBOTO;
— 0 BUJIC U €T0 CTPYKTYPE;

— 0 BIJIMSIHUY 3KOJOTHYECKUX YCIIOBUI HAa OPTaHU3MBI;
— 0 MPOUCXOXKICHUU BUJIOB;

— 0 Pa3BUTHH DBOIIOIMOHHBIX TPEICTABICHH;

— 0 CHHTETHYCCKOH TEOPUH 3BOJTIOIIHH;

— O MOMYJIAIMH KaK 3JICMCHTAPHOHN €IMHUIIC SBOJIIOLINY;



— O MUKPO3BOJIIOLINY;
— 0 MeXaHH3Max BUA000pa30BaHNUS;

— 0 MaKpO3BOJIOIUH U €€ HAIIPABJICHUSX.

Yuawuecs oonarcnvl nonyuums onvim:

— HCIIOJIF30BaHUS METOIOB OMOIOTUYECKON HAYKH W MIPOBEICHUS HECTIOKHBIX OMOIOTHIECKUX SKCIIEPUMEHTOB JIJIS
M3y4eHUs1 MOP(HOIOTHIECKOTO KPUTEPHS BHIIOB.

Paznen 5. DxkocucTeMHbIH ypoBeHb (6 uacos)

buonenos. Oxocuctema. bruoreonenos. BzanmocBs3s momyssiwii B OnoreorieHose. Llenw mutanws. OOMeH BemiecTs,
MTOTOK W TIpeBpallieHue SHepTun B OnoreoreHo3e. VickyccTBeHHBIE OMOIIEHO3BI. DKOIOTUYECKAst CYKI[ECCHSL.
Hemoncmpavusn

Komexknmu, WumrocTpupyromme SK0IOTHIECKIe B3aNMOCBSI3H B bnoreorieHo3ax. Monenn skocucteM. Dotorpaduun
SKOCHUCTEM aJITalCKOro Kpas.

IKcKypcuu

buoreonenos.

IIpeomemnuwie pesynromamaor

Yuawueca oondcnel s3namy:

— KPUTEPHH BUJA U €T0 NOMYISIMHOHHYIO CTPYKTYPY;

— 3KOJIOrn4YecKkue GakTOPhl U YCIOBUS CPEIbI;

— OCHOBHBIE NOJI0XeHUs Teopuu 3Bosronuu Y. /lapsuHa;
— JBWXKYIIHME CHIIBI DBOJIIOLINM;

— IYTH JOCTHKEHHS OMOJIOIMYECKOro mporpecca.
Yuawueca oondcnel umems npedcmasnenue:

— O IOMYJIALMOHHO-BUI0OBOM YPOBHE OpPTraHHU3aLUH )KUBOIO;
— 0 BHJIE U €TO CTPYKTYpE;

— O BIIMSIHUU DKOJIOTMYECKUX YCIIOBUN HA OpPraHU3MBI;
— O IIPOUCXOXKIEHUU BUJOB;

— O pa3BHUTHUU 3BOJIIOIMOHHBIX NTPEICTABICHNN;

— O CHHTETHYECKOI TEOPHH IBOJIIOLINH;

— O IOMYJISALMU KaK 3JIEMEHTAapHON €UHULE 3BOJIOLINN;
— 0 MHKPO3BOJIIOLHH;

— 0 MEXaHU3Max BUI000Pa30BaHHUs;

— 0 MAaKpO3BOJIIOLUH U €€ HAIIPABJICHUAX.

Yuawueca oondxcnvl nonyuums onvim:

— HUCIIOJIB30BaHMS METOJIOB OMOJIOTMYECKON HAYKH M IPOBEICHHS HECTIOXKHBIX OMOJIOrMYECKUX SKCIIEPUMEHTOB IS
U3y4eHHS MOP(OIOTUIECKOTO KPUTEPHS BUIOB.

Pa3znen 6.buocdepuniii ypoBeusn (/1 uacos)

Buocdepa u ee crpykrypa, CBOHCTBa, 3aKOHOMEPHOCTH. KpyroBopoT BeiecTB u 3Heprun B Onocdepe. DKoI0rndeckue
Kpu3uchl. OCHOBBI PAIUOHATLHOTO TIPUPO/IOIONIL30BAHUSL.

Bo3HUKHOBEHME U pa3BUTHE KU3HU. B3rIIsiibl, THIIOTE3BI H TEOPUU O TIPOUCXOKACHUH X13HH. KpaTkas uctopus
Pa3BUTHS OPraHMYECKOro Mupa. Jloka3aTenbcTBa SBOIIOLHH.

Hemoncmpanyusn

Mopenu-anmikanun «bruochepa u yenoek». OKaMEHEIOCTH, OTIEYATKH, CKEIIEThI TO3BOHOYHBIX )KHBOTHBIX.
Jlabopamopuvle u npakmuueckue padoonvl

W3zyuenne naneoHTONOTHYEeCKUX JOKA3aTeIbCTB SBOJIOHH.

DKckypcuu

B kpaeBenqueckuil My3ei WM Ha T€0JIOrMYECKOe OOHAKEHHE.

Ilpeomemmnuwie pezynomamaol

Yuawuecs oonorcnvl 3namo:

— OCHOBHBIC TMIIOTE3bI BOSHUKHOBCHHS KU3HU HA 3eMIIC;

— 0COOCHHOCTH aHTPOIIOTEHHOTO BO3CHCTBIE Ha Onochepy;
— OCHOBBI PAIMOHAIBHOTO MPUPOJIOTIONH30BAHHS;

— OCHOBHBIE ATalbl Pa3BUTHS )KU3HU Ha 3eMIIe.

Yuawuecs oonocnvt umems npedcmasnenue:

— 0 6uocepHOM YpOBHE OPTaHHU3AIUHN KHBOTO;

— 0 cpenooOpasyroleil JesiTeTbHOCTH OPraHu3MOB;

— 0 B3aUMOCBSI3M JKUBOTO U HEXXUBOTO B Onocdepe;



— 0 KpyroBOpOTE BEIIECTB B Onocdepe;
— 00 s3BoJIOLIH Onochepsl;
— 00 PKOJIOTHYECKUX KPU3HUCAX;
— 0 Pa3BHUTHUU NPEACTABICHHIA O MPOUCXOXKICHUY KU3HU U COBPEMEHHOM COCTOSTHUM ITPOOJICMEI,
— 0 JIOKa3aTeNbCTBAX YBOIOINN;
— 0 3HaYEHUH OMOJIOTHYECKUX HAYK B PEHICHUH MPOOIIEM pallMOHATBHOTO PHUPOAOIOIB30BAHUS, 3AIIUTHl 3A0POBS
JIIOJICH B YCIIOBUSX OBICTPOTO H3MEHEHUS DKOJIOTUIECKOTO Ka4eCTBa OKPYKAIOIICH CPE/IbI.

Yuawuecs oonacnvl demoncmpuposams.
— 3HAaHME OCHOB 3KOJIOTHYECKON TPaMOTHOCTH — OIIEHWBATh ITOCIIEICTBHS IEATENEHOCTH Y€TI0OBEKa B MPUPOIE U
BIUsHHUE (DAKTOPOB pPHCKA HA 3J0POBbE YETIOBEKA; BRIOMPATH IETIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOUX JEHCTBUAX H
MOCTYIKaX MO OTHOIICHHUIO K YKUBOU MPHPO/IE, 3I0POBBIO0 CBOEMY M OKPYXKAFOIINX; OCO3HABATh HEOOXOAMMOCTh
NEHCTBUI TI0 COXPaHECHHUIO OMOPa3HOOOpa3ns M MPUPOTHEIX MECTOOONTAHUH BUIOB PACTEHUH M )KHBOTHBIX.

Memanpeomemnbvie pezynomantol.

Yuawueca oondrcnel ymems:

— OIIpENeNATh MOHATHSL, (POPMHUPYEMBIE B IIPOLIECCE U3YUEHHSI TEMBI;

— KJIacCU(PHUIUPOBATh U CAMOCTOSTENILHO BBIOMPATh KPUTEPUH IS KIIacCU(PUKALINY;

— CaMOCTOSITeJIbHO (hOpMyIUpOBaTh IPOOIEMBI UCCIEOBAHUS U COCTABIIATH MOATAIHYIO CTPYKTYpY OyIylIero
CaMOCTOSITEIBHOTO UCCIICIOBAHNS;

— IpU BBIIOJIHEHUH Ja00PAaTOPHBIX U MPAKTUIECKUX PAOOT BBIOMPATh ONTUMAaIbHBIE CIIOCOOBI ICHCTBUI B paMKax
MPEIOKEHHBIX YCIIOBHH M TPeOOBaHUI U COOTHOCUTH CBOM JIEHCTBHUS C IUTAHUPYEMBIMU Pe3yIbTaTaMH;

— (opMynHpOBaTh BHIBOABI,

— YCTaHaBIHMBATh IPUUYUHHO-CIIEICTBEHHBIE CBS3H MEKIY COOBITUSIMHU, SIBICHUSIMU;

— MPUMEHATH MOJICIIH U CXEMBI JUISl pelIeHHsI yUeOHBIX U IO3HABATEIIbHBIX 3a/1a4;

— BJIaJIETh IPUEMaMHU CMBICTIOBOTO YTEHHSI, COCTABIIATH TE3KUCHI U TUIAH-KOHCIIEKTHI 10 pe3yJibTaTaM YTCHHUS,
— OPTaHU30BbIBATh YI€OHOE COTPYIHUYECTBO U COBMECTHYIO AEATEILHOCTD C YUUTENIEM U CBEPCTHUKAMU;

— HUCIIOJIb30BaTh HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH MIPH MOATOTOBKE COOOIICHUH,
MYJIbTUMEIUUHBIX IIPE3CHTALIAN;

— JAEMOHCTPUPOBATDH HKOJIOTUIECKOE MBILIICHHE U IPUMEHSTh €r0 B IOBCEIHEBHOM KU3HHU.

Juunocmmusie pezynomamsl 00yuenus
Yyawuecs oondichut:

— HCIBITBIBATh YYBCTBO FOPAOCTH 32 POCCUIICKYIO OMOJIIOTMUYECKYIO HAYKY;

— OCO3HaBaThb, KaKW€ TOCHEICTBUSA Ul OKpYXAloUEW Ccpeapl MOXKET HUMETh pa3pyLIUTENbHAS
JeSITENIbHOCTh Y€JIOBEKa M MPOSIBISATH TOTOBHOCTh K CAMOCTOSITENIbHBIM MOCTYIKaM U JAeHCTBUSIM Ha Ojaro
MIPUPOJIBI;

— YMETb peaIn30BbIBATh TEOPETUUECKNE TO3HAHMSI B IOBCEAHEBHON KU3HU;

— MOHUMAaTh 3HaYeHHE O0YUYEHUs IS IOBCEIHEBHON KM3HU U OCO3HAHHOT'O BBIOOpa Mpodeccui;

— MPHU3HABaTh IPABO KaXJ0ro Ha COOCTBEHHOE MHEHMUE;

— YMETb OTCTauBaTh CBOIO TOUKY 3PEHMUSI;

— KPUTUYHO OTHOCHUTHCSI K CBOUM IOCTYIKaM, HECTU OTBETCTBEHHOCTb 3@ MX MOCIIEICTBHUS.

Pe3epB BpeMenu — 3 yaca

Y4yeOHO-TEMATHYECKHH IIJIAH

Neo[Tema. KonuuectBo
KomnmuecTtBo wacos. |JIlaboparopHsix padoT. DKCKypCHil.
1 |BBenenue. 3 0
2 |MonekynsapHbIi ypOBEHb. 10 1
3 |KnerouHslit ypOBEHbB. 14 1
4 |OpraHu3MeHHBII YPOBEHb. 13 1
5 |[TomynsIroHHO-BUIOBON YPOBEHB. 2
6 |DKoCHCTEMHBIN YPOBEHbD. 6 0
7 |buocdepHbIif ypOBEHbB. 11 1
Peseps. 3




| |I/IToro 3a ToJ.
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Kanennapno-TeMaaneckoe IJIAHUPOBAHHUE 11O ouoJiornu B 9 Ki1acce

70 yacoB (2 yaca B HeJ1eJII0)

KAJIEHJIAPHO - TEMATHYECKOE IVIAHUPOBAHHME B 9 KJIACCE 110 BUOJIOT'UA

Ne Paszpnen, tema KonnuyectBo Hcnosb30BaHue Hara IIpumeyanu
Pasznena 4acoB oGopy/noBaHue nposenae | e
TeMbl «Touka pocra» HHs
ypoka
Beenenue - 3 yaca

1. buonorus — Hayka 0 KUBOH IPUPOJIE 1
2. MerTop1 UCCIIEIOBaHUS B OMOIOTHN 1 Mukpockort

QpoBoii,

MUKpPOTIpEnapaThl
3. CyImHOCTb XHU3HU U CBOICTBA KUBOTO 1

MouJexyasipablii ypoBenb - 10 yacos

4. MonekyIsapHbIH YPOBEHB: 00IIIast XapaKTepPHCTHKA 1
5. Vrnesoast 1 Mukpockon

U (pPOBOH,

nabopaTopHoOe

o0opynoBaHue 1Mo

U3YYEHHUIO XUMHAYECKOTO

COCTaBa KJIETOK
6. JInnuaml 1
7. CocraB u cTpoeHHe OeKOB 1
8. DyHKIMH OETKOB 1
9. HyknenHoBBIe KUCTOTHI 1
10. AT® u npyrue opraHUIECKUE COCTUHEHUS KIETKH 1
11. buonornueckue kaTaau3aTopsl 1
12. Bupycst 1
13. OG6obmaronmii ypok 1

KaeTounslii ypoBennb - 14 yacos

13. KiteTounslif ypoBeHb: 0011ast XapaKTePUCTHKA 1




14, OO0mue cBeneHus o Kietkax. Kiierounas MmemOpana 1 Muxkpockor
udpoBoi,
MUKPOIIPENAPATHI

15. Snpo 1

16. Ouponnazmarndeckas cetb. Pudocomsr. Kommuteke INonbmxu. JInzocombl 1

17. Mutoxonapuu Ilnactunel. Knetounsrit neHTp. 1

OpraHouas! ABKEHUA. KileTOUHbBIE BKITFOYCHIS

18. OcoOEHHOCTH CTPOCHUS KIIETOK DYKAPHUOT U MPOKAPHOT 1

19. O06001aroIHi ypoK 1

20. AccuMIITANAA U IUCCUMIIAIIA. MeTtadoin3m 1

21. DHepreTHYeCKHii 0OMEH B KIICTKE 1

22. DOTOCHHTE3 ¥ XEMOCHHTE3 1

23. ABTOTPOdBI 1 TeTEpOTPOQBI 1

24. CunTe3 GEIIKOB B KIIETKE 1

25. Jenenue knerku. Murtos 1

26. O6o0arIHii ypoKk 1

Opranu3meHHblil ypoBeHb - 13 yacos

217. PasmHOXEHHE OpraHU3MOB

28. Pa3Butne nonossix kieTok. Meiio3. OmionoTBopeHue Muxkpockon
1 (pPOBOH,
MUKPOIIPENAPATHI

29. WnauBunyansHoe pa3BuTHe OpraHu3MoB. broreneTnuecknii 3aK0H 1

30 O0001aroIIHi YPOK 1

31. 3aKOHOMEPHOCTH HACIIEOBAHUS TIPU3HAKOB, ycTaHOBICHHBIC . MeHmenem. 1

MoHornOprIHOE CKpEeLIBaHUE
32. Hemnonroe nomuamnpoBanue. ['enotun u peHOTHT. AHATH3UPYIOIIEE 1
CKpeLIMBaHUE

33. JurubpuaHoe ckperniuBaHne. 3aKOH HE3aBUCUMOTO HACIICAOBaHMS IpU3HaKoB | 1

34. I'enernka mona. CrenieHHOE ¢ MOJIOM HACJIEJOBaHNE 1

35. OGobmaronmii ypok 1

36. 3aKOHOMEPHOCTH U3MEHYMBOCTH: MOAN(HUKAIIMOHHAS H3MEHYNBOCTh. Hopma 1




peaxiyu

37. 3aKOHOMEPHOCTH U3MEHYMBOCTHU: MyTaIl[MOHHASI U3MEHYHUBOCTb. 1
38. OCHOBHBIE METO/IBI CEEKIINH PACTEHHUH, )KUBOTHBIX 1 MEKPOOPTaHU3MOB 1
39. O6o0mIaromuii ypok-ceMuHap 1o TeMe «CeleKiusy 1
[HonmyasinmoOHHO-BUI0BOM YPOBEHb - 8 yacoB
40. [TomynaoOHHO-BUIOBOM YPOBEHB: 00IAast XapaKTEePUCTHKA 1
41. DKkonornveckue GakTopsl U YCIOBUS CPEJIBI. 1 Muxkpockon
udpoBoi,
MHUKpOIpenapaThl
42. [TpoucxoxkneHue BUIOB. Pa3BuTHe SBOIOIMOHHBIX MPECTaBICHHUI 1
43. bronornueckas Kmaccudukarus 1
[Tormynsuua Kak 3JieMeHTapHasi €JUHULIA 3BOJIIOLUN
44, Bopr0a 3a cyliecTBOBaHHE U €CTECTBEHHBIN 0TOOD 1 Muxkpockon
1 (pPOBOH,
MHUKpOIpenapaThl
45, Buoobpaszosanue 1
46. MaxkposBosonus 1
47. O0o0061maroHil ypoK-ceMHHAP 1
JKOCHCTEMHBII YPOBeHb - 6 YacoB
48. Coo0bu1ecTBO, IKOCUCTEMA, OMOTeOLIeHO3 1
49, CocTaB 1 CTPpyKTypa coo0I11ecTBa 1
50. MeXBHIOBBIE OTHOIICHHS OPTaHU3MOB B 9KOCHCTEME 1
51. [ToToku BemiecTBa U 3HEPTUHU B SKOCUCTEME 1
52. CamMopa3BHUTHE 3KOCHCTEMBI. DKOJIOTUYECKAs CYKIIECCHS 1
53. O600maroIuil YpoK —3KCKYPCHS 1
BuocdepHslii ypoBenb - 114acos
54, buocdepa. Cpenoobpasyromias e TEIPHOCTh OPraHU3MOB 1
55. KpyroBopor BemiecTB B duochepe 1 Mukpockon
U pPOBOH,
MHUKpOnpenaparhl
56. OBomonus Guocheps 1




57.

I'unoTe3bl BOBHUKHOBCHUS KU3HU

58. Pa3BuTHE TIPEICTABICHHUN O IIPOUCXOKICHUH KU3HH. COBPEMEHHOE COCTOSTHHE
MPOOJIEMBI
59. PazButne xu3HM Ha 3emite. DpbI APEBHEHIICH U APEBHEH KU3HU 1
60. Pa3BuTHe %HU3HU B M€3030€ U KaifHO30€ 1
61. O0600IIArIHIA YPOK-IKCKYPCHS 1
62. IAHTPOIIOTEHHOE BO3/ICHCTBHE Ha Orocdepy 1
63. OCHOBBI pallIOHAILHOTO MPHPOOTIOIH30BAHUS 1
64. O600maronuil ypoK-KOH(pEepEeHIIHs 1
IMoBTOpeHMe 32 Kypc 9 Ki1acca

65. [ToBTOpenne u 0000mEeHue 3a Kype 9 Kinacca 1
66. MToroBoe TecTupoBaHue 3a Kypc 9macca 1
67. IAHaIT3 KOHTPOJIBHOH paboThI 1







