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IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma Kypca BHEYpOUHOU nesitenbHOCTH «buonornyeckas naboparopusi» s 5-9
KJIACCOB. COCTaBJICHA B COOTBETCTBUU ¢ DeepanbHbIM roCcy1apcTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
OCHOBHOTO 001Iero oOpa3oBaHusi, OCHOBHOW 00I11€00pa30BaTeIbHON MPOrpaMMO OCHOBHOT'O OOIIEro
obpazoBanus ' bOY COIII c. ITatpoBka. B ocHOBY 0Opa3oBaTenbHON MpOTrpaMMBbl 3aJI0KEHO MPUMEHEHHE
mupoBeix  snaboparopuit. Ilporpamma omnmpaercs Ha Meroaucekoe rmocodue «Peanmszanms
0o0pa3oBaTeNbHbIX MPOTPaMM €CTECTBEHHOHAY4YHOM M TEXHHUYECKOW HaIlpaBJICHHOCTH Mo buosoruu c
ucnonb3zoBanueM obopynosanus llentpaC UCIIOJIBBOBAHUEM OBOPYJJOBAHUA LEHTPA
«TOYKA POCTA» B. B. bycnakoB A. B. I[IeineeB.M.: [Ipocsemenue 2021
HanpaBiaenocts.  Pabouas mporpamma Kypca BHEYPOUYHOW JEATENBHOCTH IO YYEOHBIM IpeaMeTaM
00pa3oBaTeNbHOM MPOrpaMMbl €CTECTBEHHOHAYYHON U TEXHOJIOTMYECKON HAIPaBIEHHOCTEN 110 OHOIOTHH
C MCIIOJIb30BaHUEM 000pyAOBaHUs LeHTpa «Touka pocTay
Cpoxk peanu3anuu nporpammsl: 5 roja

AKTyaJlbHOCTh M Ha3HAYeHHe MPOrpaMMmbl.
Bricokasi cino>kHOCTh pabOThl ¢ COBpEMEHHBIM LU(POBBIM, OOecreueHne ero padoTOCHOCOOHOCTH,
HEJIOCTAaTOYHOCTh METOJIUYECKOro obOecredyeHuss — BCE ATO 3a4acTyl0 BCTYMAaeT B IMPOTHUBOPEUYHUE C
HEIOCTaTOYHOCThI0 MH(OPMAIIMOHHBIX W HMHCTPYMEHTAJIBHBIX KOMIETEHIHMH memarora. Paspemienue
JTAHHOTO KOH(MJIMKTA BO3MOHO B NMPAKTHYECKOW NEATETBLHOCTH, B BBIMOJHEHUH JEMOHCTPAIIMOHHBIX U
1a00paTOpHBIX pabOT, OpraHu3aluu JabOpaTOPHOTO IKCIEPUMEHTA, B OpraHU3al[Md MPOEKTHOW H
y4eOHO-HCCIeI0BATENbCKOM  JIeATENIbHOCTH oOydaromuxcsa. B mpomecce  AKCHEpUMEHTAIbHON
paboThl  ydammecs MPHOOPETAIOT  OMBIT  TMO3HAHHWS  PEAbHOCTH,  SBJSIIOIIUICS  BaXKHBIM
sTanoM (pOpMHUpPOBaHUS Yy HHUX YOEXKIEHUH, KOTOpble, B CBOIO OYEpedb, COCTABIISIIOT OCHOBY
HAy4YHOTO MHpPOBO33peHus. B To ke BpeMs orTpabarbiBaeTCsi  METOJMKAa  TOCTAaHOBKHU

IKCIEPUMEHTA.
[Iporpamma pa3paboTaHa B COOTBETCTBHM C TpeOoBaHusIMH (DenepanbHOro rocyqapcTBEHHOTO
00pa30BaTEeNILHOIO  CTaHAapTa OCHOBHOT'O o0miero oOpa3oBaHus, OpPUEHTHPOBaHA Ha

o0OecrieueHrne MHAMBUIYaAJIbHbIX NOTPEOHOCTEM oOOyyarouMxcs M HampaBlieHa Ha  JIOCTHXKEHHUE
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHHS IPOrpaMMbl OCHOBHOT'O OOIEro oOpa3oBaHUs C y4eTOM BbIOOpa
y4aCTHHKaMH 0Opa30BaTEeNbHBIX OTHOIICHWH KypCOB BHEYPOUYHOH MIESATEIBHOCTH. DTO IO3BOJISET
o0ecreunTh eIMHCTBO 0o0s3aTenbHbIX TpeOoBaHuit @OI'OC Bo BceM MPOCTPAHCTBE  IIKOJBHOTO
o0pa3oBaHMs. HE TOJBKO Ha YpOKE, HO U 3a €ro mnpejaeaamu.

AKTyaJbHOCTh peau3aliii JaHHOH  MporpaMMmbl 00YCIIOBJIEHA CaMOM OCOOEHHOCTBIO MPOEKTHO-
UCCIIEZIOBATEIbCKON JIEATENbHOCTH. DJTa AESITEIbHOCTh JIEKUT B OCHOBE I103HABATEIBHOIO HHTEpeca

pebeHka, SBJISACTCS 3aJI0rOM YMEHHUSA IJIAHUPOBATH Tro0bIe IEHCTBUS U
Ba)KHBIM YCJIOBHEM YCIIEITHOM peanu3anuu uzeil. JIroobie "3MEHEHHUsSI COBPEMEHHOTO OOIIEeCTBa CBSI3aHbI
C TIpOEKTaMH U UCCIEJOBAaHHSIMH — B HayKe, TBOpYECTBE, OW3HECE, OOIECTBEHHOW >KU3HU.

HOBTOMy BAXXHBIM JJICMCHTOM PpPa3BUTHA JMYHOCTU 06yqa}0merocs[ SIBJISICTCA q)OpMI/IpOBaHI/IC
OCHOBHBIX HaBBIKOB ITPOEKTHO-MCCIEN0BATENBCKON IS TENBHOCTH.

[Iporpammoit  mpexycMoTpeHO  (GOPMHUPOBAHHUE  COBPEMEHHOTO  TEOPETHYECKOTO YpPOBHSA
3HaHWM, a Takke U TMPaKTUYECKOrOo OMmbiTa paboThl ¢ JabopaTOpHBIM 000PYIOBAHHUEM,
OBJIaJICHUE TpPUEMaMHU HCCIIEAOBATEIbCKON JedaTeabHOCTH. MeToasl opranu3anuu 00pa3oBaTEIbHON U
HAyYHO-UCCIIEIOBATELCKON JESITeNTbHOCTH MpeIycMaTpuBalOT  (OpMUpOBaHHE Yy  OOYyYarOIIMXCS
HECTAaHAAPTHOTO TBOPUYCCKOI'0 MBINIJICHUA, CBO60)II)I CaMOBBIPpAXKCHUA 1 UTHANBUAYAJIbHOCTHU CY)K,ZIGHI/II\/'I.

Jns  momHOro  ydera  TOTPEOHOCTEM  ydammxcs B OporpaMMe  HCIOJb3yeTcs
mubdepeHIMPOBaHHBIA  MOAXO0Jl, YTO CTHUMYJIMpPYET YydJallerocss K YBEIMYEHHIO NOTPEOHOCTH B
HHHHBH]Iy&JILHOfI, HHTeHHeKTyaHBHOﬁ n MO3HaBaTEeNbLHON JACATCIIbHOCTHU U Pa3sBUTUIO HAYYHO-
HCCIIeIOBATENLCKUX HABBIKOB. [Iporpamma cTranet BocTpeOOBaHHOM B IIEPBYIO ouepeb
IIKOJIBHUKaMH, KOTOPBIC HWMCIOT CTOMKUH HHTEPEC W COOTBETCTBYIOIIYIO MOTHUBAIIUIO K H3YUCHUIO
MPEAMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA, €CTECTBEHHBIM HAayKaM M TEXHOJIOrMAM. B moapocTtkoBoM
BO3pAcTe ydaluecs MPOSIBISIOT CBOIO 3aWHTEPECOBAHHOCTh B TOW WJIM HWHOW  0O0JIacTH  3HAHUH,
HAYYHOM HAMpaBICHUH WM TPOPECCHOHATBHON NEATENbHOCTH. TakuMm 00pa3oM MPOUCXOTUT



dbopMupoBaHHE  TIO3HABATENbHONM U TPO(ECCHOHATBHOW COCTABJISIONICH JIMYHOCTH, IIOMOTAET
yyaliemycss B OMpeesieHnd Oyayllero >KM3HEHHOTO NYTH M B MPOQEeCcCHOHANIBHOM BBIOOpE IMocCIe
OokOHuUaHus wKoJybl. IlomoOHOrOo poxa 3aMHTEPECOBAHHOCTb CTUMYJHPYET IIOCTOSIHHOE JKEJaHUE
HIKOJIbHUKA K TMO3HAHUIO HOBOTO, pPACIIMPEHHIO M  YIVIYOJIEHHUIO COOTBETCTBYIOIIMX 3HAHUH,
IIOJIy4YCHUIO HOBBIX, B TOM YHCJIE€ IIPAKTUYECKUX HABBIKOB, a TaKX€ MOTHBUPYET ydallerocs Ha
npodopHeHTALHIO.

[Iporpamma HareneHa Ha MOMOIIb PEOCHKY B OCBOGHHMHM OCHOB OpPTaHM3ALUU U OCYIIECTBIICHHS
COOCTBEHHOM MPOEKTHO-UCCIIEIOBATEIbCKON AESITEIbHOCTH, a Takke B NMPUOOPETEHUH HEOOXOAUMOTO
omnbITa A1 padOThl HAJ MHAMBUAYAJIbHBIM HCCIEJOBAHMEM WM NpoekToM. [Iporpamma momoxker
HIKOJILHUKY B 0oJiee TyOOKOM M3yYeHUH HWHTEPECYIOIIeH ero o0JIacTH €CTECTBEHHBIX HAyK, a TaKkKe B
nproOpEeTeHNH BaKHBIX COLMATIBHBIX HABBIKOB, HEOOXOIUMBIX JUIS TMPOAYKTUBHOW COLMAIM3ALUU U
(dbopMUPOBaHUS IPAXKIAHCKON MO3UIIMU:

—[] HaBBbIKA CaMOCTOATEIBHOTO PEIICHHUS AaKTyaJIbHBIX HCCIEI0BATEIbCKUX WJIIM IPAKTUYECKUX
3a1a4, BKIIIOYAONMIET0 B ce0s yMEHHWE BHUACTh W aHAIM3UPOBATH MPOOJIEMBI, HYKIAIOIIUECS B
pellleHnH, YyMEHHE [eTallbHO NpopaldaThiBaTh U PEajJH30BBIBATH CIIOCOOBI pabOThI C HUIMH, YMEHUE
IUIAHUPOBATh COOCTBEHHYIO paboOTy M CaMOCTOSITENbHO KOHTPOJMPOBAaTH CBOE MPOJABIDKEHHE K
JKeIaeMoOMy pe3yibTary;

—[] HaBbIKa TeHEpHUpPOBaHUS U OGOPMIIECHUS COOCTBEHHBIX HJEH, OOJIeYeHHs HX B YJOOHYIO IS
pacnpoctpaHenus Gpopmy;

—[] - HaBbIKA YBaXXUTEILHOTO OTHOILIIEHUS K YY>KUM B3IJIsIIaM U uzesiM, OpOPMIIGHHBIM B paboTax
OPYTUX JIIOJEW, JAPYTuX aBTOPOB — BIAJENbBIEB HMHTEIUIEKTYAIbHON COOCTBEHHOCTH,

—[] HaBbIKa y0IMYHOTO BBICTYIUICHUS nepen 00J1b11101 ayJIUTOPHEH,
apryMEHTUPOBAaHUs M OTCTaWBaHUS CBOEM TOYKM 3pEHHUs, OTBETOB HAa BOIPOCHI CBEPCTHUKOB U
B3pOCJIbIX, YOEXKAECHUS IpYIHMX B CBOEH MpaBOTE, MPOJBUKEHUS CBOMX UCH;

—[] HaBbIKa paboTsI co CHelUaIu3upOBaHHBIMU KOMITbIOTEPHBIMU porpaMmmamy,
7a00paTOpHBEIM ~ O0OPYJOBAaHUEM, TEXHHYECKUMH  yCTpOMCTBaMH, OHONMMOTEYHBIMH (oHIAMU |
UHBIMH ~ pecypcaMu, C  KOTOPBIMH  MOXET OBbITh  CBf3aHa  IPOEKTHO-HCCIEI0BATEIbCKAs
JIEATEIbHOCTD IIKOJIbHHKA.

Kpome TOro, pabora  mKONBHMKA HAJ  NPOEKTOM  HMIM  HCCIEJOBaHHMEM  OyneT
CI0COOCTBOBATh U PAa3BUTHIO €T0 aJIEKBATHON CAMOOLIEHKH.

BapuanThl peanu3anuy nporpaMmmsl ¥ (popMblI NPoOBeIeHUA 3AHATHH.

Jlannas mporpamma paccuMTaHa Ha paboTy co ImKoidbHUKaMu 5-9 kmaccos. Ilemarory
Ba)KHEE AaKIEHTHPOBAaTh CBOE€ BHHMAHHE HE CTOJIBKO HAa Ka4eCTBE pE3yJibTaTa NPOEKTa WU
UCCJIEJIOBAHUS, CKOJIBKO Ha TOM, YTOOBI YYaIl[UHCS TMOJy4all 3HAHHUS B TOM YHCIIE M Yepe3 BHIOIHEHUE
MPAKTUYECKOTO 3aJaHUs, JENajl BBIBOABI M YMO3AKJIIOUYEHUS HA OCHOBAaHWM CBOETO  HCCIIECIOBAHUS,
YUYUIICS CPAaBHUBAThL €r0 pPE3yJbTAaThl C TEOPETUYECKUM MATEPUATIOM U UCCIECHOBAHUIMU NPYTUX
IIKOJIbHUKOB. TakuM 00pa3oM, MIKOJbHUK OCBOMT OCHOBBI MPOEKTHO-HCCIIEIOBATEIHCKON JIEATETbHOCTH
U IPUOOPETET HABBIK KPUTHUUYECKOTO OTHOIIIEHUS K MaTepUay.

Peanmu3anust OCHOBHBIX 00II€00pa30BaTENbHBIX IMPOTPaMM MO YYeOHBIM HpeIMEeTaM eCTECTBEHHO-HAYyYHOM
HaIlpaBJICHHOCTH, B TOM YHCJIC B paMKax BHeypquoﬁ JACATCIIbHOCTHU O6yanOHIHXC$I;

* pa3paboTKa U peanu3anys pa3sHOYPOBHEBBIX JOMOJHHUTENIBHBIX 00IE00pPa30BaTEIbHBIX MPOTPaMM €CTECTBEHHO-
Hay4YHOI HaNpaBJIEHHOCTH, a TAK)KE HHBIX IPOTPaMM, B TOM YUCIIE B KAHUKYJISIPHBIA TIEPHOT;

¢ BOBJICYCHUC YUAlIUXCA U IEAArOrM4€CKuX pa6OTHI/IKOB B MIPOCKTHYIO ACATCIIbHOCTD,

* OpraHu3anysi BHEy4eOHOH e TETLHOCTY B KAHUKYISIPHBINA MEPUO/I, pa3paboTKa U pean3alisi COOTBETCTBYIOIIHX
00pa3oBaTeNbHBIX IPOrpaMM, B TOM YHCJE JUIS JIarepei, OpraHM30BaHHBIX 00pa30BaTeIbHBIMH OPraHU3aMsAMHU B
KaHUKYJISIPHBIN TIEPHOL;
¢ ITIOBBIIIICHUEC HpO(i)CCCI/IOHaHI)HOFO MacCTEpCTBA MEAAroru4eCKux pa6OTHI/IKOB LEHTpa, pCAIM3YIOIINX OCHOBHEBIC U
JOTMOJTHUTENbHBIE 0011e00pa30BaTeNIbHBIE POIPaMMBI.

Co3nanue nentpa «Touka poctay npeanosaraeT pa3BuTiue 00pa3oBaTeIbHON HHPPACTPYKTYPHI
00111e00pa30BaTENbHON OpraHU3alliY, B TOM YHCIIE OCHAIIEHHE 0011e00pa3oBaTeIbHON OpraHU3aIHH:

* obopyamoBaHHEM, CpeACTBAMH OOYYEHHS W BOCIHMTAHUS IS M3ydeHHUS (B TOM HHCIE SKCIIEPUMEHTAIHHOTO)
NpPeMETOB, KypCOB, TUCLMIUIUH (MOAYJIeH) €CTeCTBEHHO-HAYYHOW HAmpaBICHHOCTU NMPH PEalu3alud OCHOBHBIX
0011eo0pa3oBaTeIbHbIX MPOrpaMM M JONOJHUTENBHBIX OO0IIEe00pa30BaTEbHBIX MPOrpaMM, B TOM YHCIE IS



pacCIIUpeHUs COACPKAHUA YISOHBIX TTPeIMeTOB «Dr3mKay, « XuMus», «buomornsy;

* 000pynOBaHUEM, CPEICTBAMH OOyUYEHHWS W BOCIWTAHUS JUIS pPEATU3alH TPOrpaMM JOTOJIHUTEIHLHOTO
00pa3oBaHMs €CTECTBEHHO-HAYYHOW HANIPABICHHOCTEH;

* KOMITBIOTCPHBIM M HUHBIM 000pymoBaHueM. [IpoduiabHBIN KOMILICKT 00OpYy/IOBaHHUS MOXET OBITh BBHIOpAH IS
0011e00pa3oBaTENbHBIX OpraHW3aIlid, UMEIOIMX Ha MOMEHT co3AaHusa IeHTpa «Todka pocTta» HabOp CpeacTB
00y4JeHus ¥ BOCIIUTAHUS, TOKPHIBAIOIIANA CBOMMHY (DYHKIIMOHATFHBIMHA BO3MOKHOCTSAMH 0a30BBIE€ TIOTPEOHOCTH TPU
U3yYCHUU Yy4eOHBIX mpeaMeToB «Dusukay, «Xumus» u «buonorus». [lepeueHb, MUHMMAaIbHO HEOOXOIMMBIC
(hyHKIIMOHABHBIE W TEXHWYECKHe TpeOOBaHWA W MHHHMAaJIbHOE KOJHMYECTBO OOOPYIOBAaHHUSA, PACXOIHBIX
MaTepuaioB, CPEIACTB OOYYeHHS W BOCIHTAaHUS /IS OCHAIEHHWS LEeHTPOB «Todka pocTay, OMPeAemsoTCs
PETHOHAILHBIM KOOPAMHATOPOM C YYETOM MPUMEPHOTO MepeUHsi 000pyIOBaHUs, PACXOIHBIX MaTepUAIIOB, CPEICTB
0o0ydYeHUs] U BOCIIMTAHUS JJIsl CO3/IaHus U oOecnieueHus: (yHKIIMOHUPOBAHUS IICHTPOB 0Opa30BaHUS €CTECTBEHHO-
Hay4HOW HampaBlieHHOCTH «Touka pocray B 00meoOpa3oBaTeIbHBIX OPraHU3AIIX, PACIIONOKEHHBIX B CEIhCKON
MECTHOCTH M MaJbiX ropojax. [IpoduinbHbi KOMIUIEKT 000pyI0BaHus obecrieunBaeT d(h(HEKTHBHOE AOCTIKEHUE
00pa30BaTeNIbHBIX PE3yJbTATOB OOYYAIONIUMUCS MO0 MPOorpaMMaM €CTeCTBEHHO-HAyYHON HAalpaBICHHOCTH,
BO3MOXKHOCTh ~ YITyONEHHOTO W3y4eHHsS OTHENbHBIX MPEeIMETOB, B TOM 4uHcie i (HOpMHUPOBaHUS
M300pETaTeNIhCKOTO, KPEaTHBHOTO, KPUTHYECKOTO MBIIIICHHUS, Pa3BUTHS (PYHKIIMOHATHHOW TPAMOTHOCTH Y
00yJaronmxcs, B TOM YUCIIE ECTECTBEHHO-HAYYHOUW U MAaTEeMaTHYCCKOH.

B3aumocBsa3e ¢ mnporpammoi  BocnuTaHus. IIporpamMmmMa Kypca BHEYPOYHOM J€ATEIBHOCTH
pa3paboTaHa c Y4ETOM peKoMeHaanui IIPUMEPHOU IPOrpaMMbl  BOCIIMTaHMS,
YUUTBHIBAET IICUXOJIOr0-TIEIArOrMYE€CKIE OCOOEHHOCTHU JaHHBIX BO3PACTHBIX KaTeropuil. OTO MO3BOJISIET
Ha NPAKTUKE COEJAMHUTH OOYyYaroIlyl0 W BOCHHUTATENbHYIO JESATENBbHOCTh I€[arora, OpUeHTUPOBATh €e
HE TOJBKO HAa UHTEIUIEKTyaJlbHOE, HO U Ha HPABCTBEHHOE, COLMAIBHOE pa3BUTHE peOeHka. OTo
IIPOSIBIIAETCS:

—[] B mIpHOpUTETE JIUYHOCTHBIX PE3YJIbTATOB pPEAIU3ALUU NPOTrPaMMbl BHEYPOUHOU JEATEIBHOCTH,
HaIIEIINX CBOE OTPaXECHHE U KOHKPETU3ALUIO B IPUMEPHON POTpaMMe BOCITUTAHMS;

—[J B BO3MOXHOCTM  KOMIUICKTOBAHMSI ~ PA3HOBO3PACTHBIX  Ipynn Uil OpraHu3aluu
popOPUEHTALIMOHHON JEATEIbHOCTH IIKOJIBHUKOB, BOCIMTATEIbHOE 3HAYEHUE KOTOPBIX OTMEuaercs B
IPUMEPHOU MPOrpaMMe BOCIIUTAHUS;

—[J B UHTEpakTUBHBIX (opMax 3aHATUH JUId IIKOJIBHUKOB, OOECHEUUBAIOIIMX OOJIBLIYI0 HX

BOBJICUEHHOCTh B~ COBMECTHYKO C  N€AaroroM U  JAPYTMUMH  JE€TbMHM JESTEIbHOCTb U

BO3MOXHOCTh 00pPa30BaHUs HA €€ OCHOBE JETCKO-B3POCIBIX OOIIHOCTEH, KITF0UeBOE 3HAaUEHUE KOTOPBIX

JUISL BOCIUTAHUS MMOAYEPKUBAETCS IPUMEPHON TPOrpaMMOil BOCIIUTAHUS.

Oco0eHHOCTH Pa0doOTHI yuMTedsl MO HNporpamMme. 3agada Y4MTENs COCTOUT B TOM, YTOOBI
COIIPOBOKATh mporece npodeccnoHanbHOM OpUEHTAMHU IKOJIbHUKA, packpbiBas
HNOTEHIMAJ KaXXIO0ro 4Yepe3 BOBJIEUEHHE B MHOTOOOpPA3HYyIO JEeSATEIbHOCTh, OPIraHW30BAaHHYIO B PAa3HBIX
dopmax. [Ipu aTom pe3ynpraToMm paboThl yUUTENS B IEPBYIO OUEpeb SBISIETCA JIMYHOCTHOE pPa3BUTHUE
ydanierocsi. JIMYHOCTHBIX Ppe3y/lbTaTOB YUUTEIb MOJXKET JIOCTHYb, YBJIEKAas YYEHHKAa COBMECTHOW U
MHTEPECHOM UM O00OUM JEATEIbHOCThIO, YCTaHABIMBas  BO BpeMsl 3aHATUN
J00pO’KeNaTeNIbHYI0, OIAEP KUBAIOLIYI0 aTMOC(Epy, HAChIIas 3aHATHSI IEHHOCTHBIM COJIEPyKaHUEM.
[IpumepHass cxema TMpoBEAEHUA 3aHATHH 1o mporpamme: 1.

OOBbscHEHNE TEOPETUYECKOTO MaTepHralla o TEME.

2. TloaroroBka K SKCHEPUMEHTAJIBHOMY 3aHATHIO, OOCYXJIEHHE OOBEKTOB JJIs MPAKTUYECKOTO
3aHSTHUA.

3. IlpoBeneHue MNpaKTHUYECKOTO 3aHATHA — OCHOBHas 3ajjaya OCBOCHHE METOJOJIOTHM JIaHHOTO
JKCIIEPUMEHTA.

4. Tlo OKOHYaHUU MIPENTIOKUTH JETSIM, KOTOpbIE 3aMHTEPECOBAINCH JaHHBIM
JKCHEPUMEHTOM, pa3BUTh €ro B HCCIENOBATEIbCKUM NpoekT. [ 3Toro HeoOXxoauMo oOCYAWTH
00BEKTHI, KOTOPBIE YIEHUK OYyJIeT UCCIIEI0BATh, COCTAaBUTh IJIaH SKCIIEPUMEHTA.

5. IloMoub y4eHHKY MPOAHATU3UPOBATH PE3YAbTATHI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-MCCIEN0BATENBCKOW JESITENPHOCTH IIKOJBHUKOB MOXHO B
mpolecce  3allMThl MMM CBOMX  pabOT B paMKax  HIKOJbHOM  HAyYHO-TIPaKTHUYECKOM
KOH(EpPEHIINH.



COJEP)KAHUE KYPCA BHEYPOUHOM NEATEJILHOCTH

Conep:xanue Kypca BHEYPOUYO¥ AeATeIHLHOCTH

Pabouas mporpamma no «buonorndeckas maboparopus» ans 5S—9 KIIacCoB C MCIOJIb30BaHHEM
obopynoBanus neHTpa «Touka pocTta»

Ha 6a3e nentpa «Touka pocra» oOecnieunBaercs peajau3anusi 00pa3oBaTeIbHBIX MPOrpaMm
€CTECTBEHHO-HAay4YHOW M TEXHOJOTUYECKOM HAIMPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHUHU
c TpeOOBaHUSMHU 3aKOHOJATENbCTBA B cdepe 00pazoBaHUS U C YYETOM PEKOMEHIAIMI
®enepalibHOTO orneparopa yuebHoro npenmera «bruomaorus.

OObpazoBarenbHasi MporpaMma IO3BOJISIET HWHTETPUPOBATH pPeaTU3yeMble 37eCh IMOIXOMIbI,
CTPYKTYPY U COJiepKaHUE NPH OpraHu3anuu o0ydeHus ouosoruu B 5—9 kiaccax/.

Hcnons3oBanue obopynoBanus 1ieHTpa «Touka pocray mpH

peasnnzauuu qanHoi OIl mo3BosisieT co3aTh yClIoBUS:

* IS pacCHIMpPEHUsS COACPKAHHUS IIKOJBHOTO OHOJIOTHYECKOTO

00pa3oBaHus;

* JUISI TOBBIIICHUS IO3HABATEIILHON aKTUBHOCTH O0YYAIOIIUXCS B €CTECTBEHHO-HAYYHOU 00J1acTH;

e 1S pa3BUTUS JUYHOCTH pebeHKa B mporecce oOydeHUs OHOJOTHH, €ro CIoCOOHOCTEH,

dbopMUPOBaHUS M YIOBICTBOPEHUS COIMAIBLHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

e s paboThl € OJAapEHHBIMHM IIKOJbHUKAMH, OpPTaHHW3allMM WX pPa3BUTHS B Pa3IUYHBIX

obyacTsx 00pa3oBaTeNbHOM, TBOPYECKOM JACSTEIHHOCTH.

[Mpumensiss  nudpoBble  JTAOOPATOPUU HA  ypoKax OWOJOTHH, ydalluecs CMOTYT
BBITIOJTHUTh MHOXKECTBO JTAa0OPATOpPHBIX PAadOT M IKCHEPUMEHTOB IO MPOrpaMMe OCHOBHOM
IIKOJIBI.

buoJiorns pacreHuii:

Jpixanue nuctbeB. Jlpixanwe kopHew. Ilornomenne Boawsl KopHsMu pacteHuid. KopHeBoe
napienne. Mcmapenne Boabl  pacteHusMH. PoTocuHTE3. JlpIXaHWe CceMsH. Y CIOBHUA

npopactaHus ceMsiH. Ternnonto0uBble U X0JI0J0CTOMKNE PACTEHHUS.

3ooJ0TH:

N3yyeHne OJHOKIETOYHBIX JKMBOTHBIX. FI3ydeHHE BHEIIHEr0 CTPOEHHS JI0XKAEBOTO
4yepBs, HAOMIOZEHHE 3a €ro TMepeABIKCHHEM U peaklUusMU Ha BHENIHHE pa3paKeHUsl.
W3yuenne CTpOEHUS MOJUIIOCKOB 110 BJIQXKHBIM MpenaparaMm. M3ydeHne MHOrooOpaszus
YICHUCTOHOTHX M0 KoJUleKusiM. M3ydeHue CTpoeHHss pbI0 10 BIAKHBIM IpernapaTaMm.
Wsydyenune crpoenusi nruil. M3ydeHwe CTpOoeHUS MIIECKOMUTAIONIUX MO BIAKHBIM IMpenaparam.
Bonnebie xxuBoTHBIE. TENIOKPOBHBIE U XOJIOJHOKPOBHBIEC )KUBOTHBIE

YenoBek M €ro 310pOBLE:

N3zyuenne kpoooOpamienus. Peakuus CCC Ha 103UpOBaHHYIO HAarpy3Ky. 3aBUCUMOCTb MEXAY
Harpy3koii W YypPOBHEM »JHepreTuyeckoro obmena. [azoobmen B na€rkux. MexaHu3M
nérounoro napixanus. Peakums JIC Ha dusmueckyro Harpys3ky. JKusHeHHas €MKOCTh JIETKHX.
BoigenuTenbHas, apIXxaTenbHas W TepMOperynsatopHas  QyHkuus Koxu. JlelicTBue
depMeHTOB Ha cyOcTpaT Ha mpuMepe Karanasbl. [I[pucnoco6ieHHOCTh OPraHu3MOB K Cpefie
obuTaHwms.

Oo6mras 6uonorus:

JleiictBue QepMeHTOB Ha cyOcTpaT Ha mpumMepe KaTtanaswl. Pasmoxxkenme H202. Brnusaume pH
Cpelbl Ha aKTHBHOCTH (hepMeHTOB. DaKTOPHI, BIUSIONINE HA CKOPOCTH Tporiecca (POTOCUHTE3A.
WN3ydyenune KIETOK M TKAaHEW pPACTEHM M >KMBOTHBIX Ha TOTOBBIX MHUKpONIpemnaparax M HX
omnucaHue. BhIsBICHHE W3MEHYMBOCTH Y OpraHU3MOB. BrIsBieHHE MprUCIoCcOOIEeHNN Y OPraHU3MOB
K cpeae oOuTaHus (Ha KOHKPETHBIX Mpumepax).O0iee Yucio yueOHbIX 4acoB 3a 5 jieT o0yueHus -
272 4vaca, wu3 m1o34 u B 5 6 xmaccax, mo 68 - B 7,89 Kxmaccax.




5 Kaace
Benenue (6 u)

buonorus — Hayka o xuBoil npupozae. Merozas! uccienoBanus B 6uonoruu. Paznoodpasue opranusmos. Llapcrsa Gakrepuii, rpuboB, pacTeHuil u
XKHUBOTHBIX. OTIMYUTENbHBIE MPU3HAKUA JKUBOTO M HEXHMBOTO. CBS3b OPraHM3MOB CO cpefoi oOuTaHus. B3auMOCBs3b OpPraHu3MOB B IPHPOJE.
Okosnoruyeckue (akTopbl M MX BIUSHUE HA JKUBbIE OPraHU3MBL. BilnsHue NesaTenbHOCTH YelIoBeKa Ha NPHUPO.LY, ee oxpaHa. Posp Ouosnoruu B
MPAKTUYECKOM JAEATEIbHOCTH JIFONCH.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI

1. ®enonornyeckue HaOMIOAECHNUS 3a CE30HHBIMU U3MEHEHHUSIMU B Ipupoje. Benenue nHeBHUKa HaOMONEHUH.

IKCKYpCHH

MHoroodpa3sue ;KuBbIX OPraHU3MOB, OCCHHHUE SIBJICHUS B JKU3HH PACTEHUH M JKUBOTHBIX.

Paznen 1 Knerounoe crpoenue opranu3mon (10 u)

VCTpONCTBO yBETHUYUTEIBHBIX IPUOOPOB (Jyma, CBeTOBOIT MUKpockomn). Kierka u ee ctpoeHue: 000J1049Ka, HUTOILIA3MA, AP0, BAKYOIIH, 1A CTU/IBL.
JKu3HenesTenbHOCTh KIETKHU: MOCTYIUICHHE BEIICCTB B KICTKY (IbIXaHUe, MUTAHUE), POCT, PA3BUTUE U JICTICHUE KICTKH. [IOHSITHE «TKaHb.
JdemoncTpanus. Mukponpenaparsl pa3JIMuYHbIX PACTUTEIBHBIX TKAHEH.

JlaGopaTopHbie padoThI

.1.YeTpoiicTBO aymbl M cBETOBOTO MUKpockorna. [IpaBuia paboTsl ¢ HUMHU. 2. MI3yueHHe KIETOK PaCTeHUs C TIOMOIIBIO JTYIIbI.

3. IlpuroToBnenne nmpenapara KOXKHIbl YeUIyH JIyKa, pacCMaTpUBaHKUE €TO 110 MUKPOCKOTIOM.

4. [IpuroToBiieHHE MpeNapaToB U pacCMaTprUBaHUE MO MUKPOCKOIIOM IUIACTH B KJIETKaX JIUCTA MOJEH, II0I0B TOMATOB, PSOMHBI, ITUIIOBHUKA.

5. IlpurotoBneHue npenapara 1 paccMaTpuBaHKe MOl MUKPOCKOIIOM JIBUKEHUS IUTOIIa3Mbl B KJIETKaX JIMCTa 3JI0JAEH.

6. PaccMarpuBanue 1o 1 MUKPOCKOTIOM TOTOBBIX MHKPOTIPENApaToOB Pa3IMYHBIX PACTUTEIBHBIX TKAaHEH.

«Bbuosorusi. MHOroo0pa3ue NOKpbITOCEMEHHBIX pacTeHmii. 6 kiaace» (34 4, 1 4 B HeneIm0)

Pasznen 1. Crpoenne u MHOrooGpa3ue NOKpbITOCEMEHHbIX pacTeHuii (14 4)
CrpoeHue CeMsiH OJHOJIOJIBHBIX M JIBYIOJBHBIX pacTeHHil. BuIbl KOpHEil M THUIBI KOPHEBBIX CHCTEM. 30HBI (y4acTKH) KOpHs. BuiomsmeHeHwus
kopHeit. IloGer. Tlouku m ux crpoenue. Poct u pa3Butne mobera. Buemnee crpoenue nucra. KierouHoe cTpoeHue jiHcTa.
BunomsmenenusumnctoeB. CTpoenue ctediss. MaHoroobpasue crebneit. Bumonzmenenus moberos. Ipetok u ero crpoenue. Comusetus. [1noapr u ux
knaccudukanusPacrnpocTpanenue mio0B U CEMsH.
JdemoHcTpanus
BHuemnee u BHyrpeHHee cTpoeHHe kopHs. CTpoeHue mouek (BereTaTMBHOW M T'€HEpaTWBHOW )M paclojiokeHue ux Ha crebne. CTpoeHue nmucra.
Makpo- u mukpocTtpoenue cretuns. Paznuynsie Bupl cousetuii. Cyxue u COUHbIE TUIOABI.
JlaGopaTopHble U MpaKkTHYeCKHe PadoThI
CrpoeHue ceMsiH ABYIOIbHBIX M OJHOJIOJIBHBIX PACTEHUM.
Bunpl kopHeid. CTep:kHeBasi 1 MOYKOBATasi KOPHEBBIE CUCTEMBI.
KopHeBoil ueximk 1 KOpHEBBIE BOJIOCKH.
Crpoenne noyek. PacnionosxeHne novek Ha credie.



BHyTpeHHee cTpoeHHE BETKH JIepPeBa.

Bunousmenennbie mobderu (KOpHEBHIIE, KIyOeHb, TYKOBHIIA).
Crpoenue nBerka. Paznuunbie BUbI COIIBETUH.
MHoroo0Opa3ue CyxuX U COYHBIX IIJI0JIOB.

Paznen 2. ’Kusub pacrenmii (10 u)
OCHOBHBIE TIPOIECCHI JKU3HEACATEILHOCTH (MUTaHUE, JbIXaHWe, OOMEH BEIIECTB, POCT, pa3BUTHE, Pa3MHOKeHHE). MUHEPAIbHOE M BO3IYIIHOE
nuranue pacteHuid. @orocunres. Jpixanue pacrenuid. Mcnapenue Boapl. Jlucronan. IlepenBukeHrne BOIbl M UTATEIbHBIX BEIIECTB B PACTCHUH.
[Tpopacranue cemsin. CriocoObl pa3MHOXKEHHUSI pacTeHHM. Pa3MHOKEHHE CITIOPOBBIX pacTeHH. PasMHOXKEeHHE roJI0OCEMEHHBIX pacTeHuid. [lomoBoe u
Oecroiioe (BEreTaTMBHOE) pa3MHOKEHUE MIOKPBITOCEMEHHBIX PACTEHUIA.
JleMoHCcTpanus
OnbITHI, JOKA3bIBAIOIINE 3HAYCHHUE BOJIBI, BO3AYyXa M TEIUIA JUIsl MPOPACTaHUS CEMsH; MUTAHHE MPOPOCTKOB 3allaCHBIMU BELIECTBAMH CEMEHH,
MONyYeHHE BBITSHKKU XJIOpOo(dUIUIa; MOIIOMIEHUE PACTEHUSIMH YIVIEKHCIOTO Ta3a M BBIJEJICHHE KHCIOpOoJa Ha CBeTy; oOpa3oBaHHE Kpaxmala;
JBIXaHUE PACTCHHI; HCTIAPEHUE BOBI JTUCTHSIMU; MEPEIBIXKCHUE OPraHUYECKUX BEIIECTB 10 JIyOy.
JlaGopaTopHble H IPaKTHYeCKUE PadoThI
[lepenBmxeHne BOJIbl © MUHEPAIbHBIX BELIECTB 10 IPEBECHHE.
BereratuBHO€ pa3sMHOKEHNE KOMHATHBIX PACTEHUM.
OnpeneneHue BCX0KECTH CEMSIH PACTEHUM U UX MTOCEB.
IKCKYpCHH
3UMHUE SBICHUS B )KU3HU PaCTEHUM.

Pasznen 3. Knaccuduxamus pacrennii (6 4)
MHoroo6pasue pacTeHHi, NPUHIMIIBI UX Kiaccupukanuu. OCHOBHbIE CUCTEMAaTHUECKHUE KaTeTOPUU: BUJL, PO, CEMEICTBO, KIacc, OT/elN, LapCTBO.
Knace JIBynonbnbie pacteHus. Mopdosorudeckass XapakTepuUCTHKa CEMEWUCTB C y4eTOM MeCTHhIX ycioBui. Kmacc OmHOmONBHBIE pacTEHUS.
Mopdornornyeckass XapakTepUCTHKa 37aKOB M JIMJICHHBIX. BakHeilline cenbCKOXO3sMCTBEHHbIE pacTeHHs, OMOJOrMYECKHEe OCHOBBI HUX
BBIpALIMBaHNUs U HAPOJHOXO3SNUCTBEHHOE 3HAY€HME. S1OBUTHIE pacTeHus. SI1oBUTHIE pacTeHus peruoHa. OxpaHa peIKuX U UCUE3aI0LINX BUIOB
pacrenuii. Oxpansemsle pacteHus Bonoroackoii obnactu
JdemoHcTpanus
JKusbie u repbapHble pacTeHUs, paliOHUPOBAHHBIE COPTA BAXKHENIINX CEJIbCKOX03SIICTBEHHBIX PACTEHUH.
JlaGopaTopHble U MpaKkTHYeCKHe PadoThI
BrlsiBeHNE TPU3HAKOB CEMENCTBA 110 BHEIIHEMY CTPOCHHIO PACTEHHM.
IKCKYpCHH
O3HakoMJIEHHE C BBIpALIMBaHUEM PACTEHUI B 3alUILIEHHOM I'PYHTE.

Pasznen 4. Ilpupoanbie coodmectna (3 1)
Bsaumocss3p pactenuii ¢ apyrumu opranusmamu. Cum6mos. Ilapasutusm. PacturensHblie cooOuiecTBa M ux TUMBL. PacTutenbHble cooOliecTBa
Bomnorozckoit o6nactu. Jleca Bonoroackoit oGnactu. Pa3sutne u cMeHa pacTUTENbHBIX COOOMIECTB. YCIOKHEHNE PACTEHUI B POIIECCe IBOJIONNU.
BrnusHue nesTenpHOCTH YenoBeKa Ha pacTUTENbHbIE COOOIIECTBA U BIMSHUE IPUPOJHOM CpeJibl Ha YelOBeKa.
IKCKypcUn



[IpupomHOE coobiecTBO U yenoBek. DeHomornyecKkrue HabMIICHUS 32 BECEHHUMU SIBJICHUSIMH B IPUPOIHBIX COOOIIECTBAX.
Conep:kanune nporpammbl «Bbuosorus. JKuporusle. 7 kiaace» (68 4, 2 1 B Heaem0)

Beenenne (2 u)
OOume cBeneHus o )KUBOTHOM mupe. Vctopus pazButus 30070ruu. Metosbl u3ydeHus KUBOTHBIX. Hayka 300510rus u €€ crpykrypa. CXoACTBO U
pasianyud )KUBOTHBIX U paCTeHHﬁ. CucreMaTHKa >KUBOTHBIX.

Paznen 1. Ilpocreitmme. (2 1)

[Ipocreiimue: MEHOrOOOpasue, cpena u MecTa oOUTaHUs; 00pa3 KU3HU U MOBEACHUS; OMOJIOTHYECKUE U KOJOTHUECKHE 0COOCHHOCTH; 3HaYEHUE B
IPUPOJIE U KU3HH YEJIOBEKA; KOJOHUAJIbHbIE OPraHU3MBbI.

JdemoHcTpanus

XKussie undyzopun. Mukpornpenaparsl IpOCTEHIINX.

Paznen 2. MHOrok/JeTo4HbIe ;KUBOTHBIE. (35 1)

becno3Bonounsle xuBoTHbIE. Tumn ['yOku: MHOroo6pasue, cpefa oouranusi, o0pas »Ku3HU; OMOJOrMYECKHE U HKOJIOTHUECKUE OCOOEHHOCTH;
3HaYeHHUE B NPUPOJE U KU3HU 4yenoBeka. Tun KuimeuHomosocTHble: MHOroo0Opasue, cpena oOuTaHus, o0pa3 )KU3HU; OUOJIIOTHYECKUE U
IKOJIOTMYECKHE OCOOEHHOCTH; 3HAYEHHUE B IPUPOJE U KU3HH UEIOBEKA, NCUE3A0IUe, PEAKUE U OXpaHseMble BUIbL. leMoOHCcTpanus
Muxkponpenapar npecHoBoJHOM ruapbl. O0pasisl kopamia. Biaaxkublil npenapar menyssl. Bugeoguibm.

Tuner Ilnockue, Kpymisle, Konpuateie yepBu: MHOroobpasue, cpeiaa M Mecta oOMTaHMs; 00pa3 KM3HM U IOBEIEHUE; OUOJOTHYECKUE U
9KOJIOTHYECKHE OCOOCHHOCTH; 3HaYeHUE B IPUPO/JIE U )KU3HHU YeroBeka. MHoroobpasue depseil Bonorosckoii o0nactu

JlaGopaTopHblie U MpaKkTHYeCKHe padoThI
MHoroo6pasue KoJIb4aThIX 4epBei.

Tun Mosttocku: MHOrooOpasue, cpena obutanus; oOpa3 *HU3HU U IOBEACHHE; OMOJIOTMYECKHE M DKOJIOTMYECKHE 0COOEHHOCTH; 3HaYeHHE B
IPUPOJIE U KU3HU ueroBeka. MHoroobpasue MounockoB Bosorojackoil obiaactu,ux oxpaHa

JdemoHcTpanus

MHoroo6pasre MOJUTFOCKOB U UX PaKOBHUH.

Tun Urnokoxue: MHOroodpasue, cpena oOuTaHus; 00pa3 >KU3HH U TOBEICHHE; OMOJIOTHYECKHE U JKOJOTHYEeCKHe O0COOEHHOCTH; 3HAu€HUE B
NPUPO/IC ¥ KU3HH YETIOBEKA.

JdemoHcTpanus

Mopckue 3Be37bI U Apyrue uriokoxue. Bugeoguabm.

Tun Ynenuctonorue. Knacc PakooOpasHbie: MHOTOOOpasue, cpena oOWTaHMs, 00pa3 KU3HH WM TOBEACHUE; OMOJIOTHYECKHUE U DKOJOTUUECKUE
0COOEHHOCTH; 3HAUEHUE B MPUPOJIE U KU3HU YEJIOBEKA.
JlaGopaTopHble U IpaKTHYeCKUe PadoThI



3HAKOMCTBO C pa3HOO0Opa3ueM pakooOpa3HBIX.

Knacc TTaykoobOpasHbie: MHOrOOOpasue, cpena oouTanus; 00pa3 KU3HU U MOBECHUE; OMOJIOTHYECKHUE U IKOJIOTHYEeCKIEe 0COOCHHOCTH; 3HAUCHHE B
npupoJe U ku3HU 4enoBeka. Kitacc Hacekomble: MHOTOOOpasue, cpeia oouTanus; 00pa3 ®HU3HU U MOBEACHNE; OMOJIOTUYECKUE U IKOJIOTHYESCKUEe
0COOCHHOCTH; 3HAYCHUE B MPUPOJIC U )KU3HU ueroBeka. UneHncronorue Bosoroackoit oomactu

JlaGopaTopHble U IPaKTHYeCKHUe PadOThI

W3ydyeHue npencTaBuTescii OTpsAa0B HACCKOMBIX.

Tun Xopmossie. Kitacc Jlanuernuku. [lo3BoHo4HBIe kuBOTHBIE. Hankmacc PwiObI: MHOTOOOpasue (KpyriopoTsie, XpslieBbie, KOCTHBIC); Cpena
oOuTanus; oOpa3 KHU3HU U TMOBEACHUE; OMOJIOTUYECKUE U IKOJOTHYECKHEe OCOOCHHOCTH; 3HAYCHHE B MPUPOJE U KU3HU YeloBeKa; HCUe3alolue,
penkue u oxpansemble Buabl. OxpaHsemble Buibl pbl0 Bonorojackoit obnactu
JlabopaTopHble U npakTHYeCKUe padoThI
HaOmtoenue 3a BHEIIHUM CTPOCHUEM U TIEPEIBUKECHUEM PHIO.
Knace 3emuoBoanbIe: MHOTOOOpa3ue, cpena oOuTaHus; 00pa3 KU3HU U MOBEICHHUE; OMOJIOTHUECKUE U SKOJOTMYECKHE 0COOCHHOCTH, 3HaYCHUE B
IIPUPO/JIE U KU3HU YEJIOBEKA; UCUE3AIOINE, peKUe U oXpaHsemble BuAbl. OXpaHsieMble BUJbl 3€MHOBOJHBIX Bosoroackoil o6nactu
Knace Ilpecmbikarommecs: MHOroo0Opasme, cpena OOWTaHWs; 00pa3 >KM3HM W TOBEIEHHE, OMOJIOTMYECKHE M SKOJIOTMYECKHE OCOOSHHOCTH;
3HaYeHHE B TPUPOJAC M >KU3HU YEJIOBEKAa, McYe3alollue, PelKue U oxpaHseMble BUAbL. OxpaHseMble BUIbI IpecMbIKaomuxcs Bosoroackoii
obnacTu
Kunacc [Itunper: MEOTOOOpasue, cpena oOuTanus; o0pas >KM3HU U MOBEIEHNE; OMOJIOTHYECKHUE U IKOJIOTHUECKUE 0COOCHHOCTH; 3HAYCHUE B MIPUPOJIC
U KM3HM YeJIOBEKa; Mcue3arolline, peKkue U oxpansemble Buabl. OxpaHseMble BUbl NTUL Bonoroackoi o0nactu
JlabopaTopHble U NpakTHYeCKUe padoThI
W3yuenue BHEIIHETO CTPOEHUS MTHILL.
Knacc Mnexonuraroniue: BaKHEUIITHE MPEICTABUTENN OTPSIIOB; cpefa oOuTaHus; oOpa3 KU3HHU U MOBEACHUE; OMOJOTUYECKUE U IKOJIOTHIECKHE
0COOEHHOCTH; 3HA4YE€HUE B NPUPOJE M KU3HU 4YEJIOBEKA, MCUE3alolUe, peAKUe M oxpaHseMmble BUIbL. OXpaHseMble BUIbl MIEKONUTAIOIINX
Bonoronackoii odmactu
JIKCKypCcHs
N3ydyenne MHOrooOpasus NTHIL
JdemoHcTpanus
Buneodpunbm.

Pazzen 3. DBoaonusi ctpoeHust 1 GYHKIMIA OPraHOB M X CHCTEM Y KHBOTHBIX. (14 )

ITokpoBel  Tena. OmNopHO-IBUrarelibHAs CUCTEMa U crocoObl mnepensiskeHus. Ilonmoctu Tenma. OpraHel AbIXaHus M Tra3oo0MeH. OpraHbl
nuneBapenus. OOMeH BellecTB U npeBpatienue suepruu. Kposenocnast cucrema. Kpob. Oprassl BoiieneHusi. Opranbl 4yBCTB, HEPBHAsI CUCTEMA,
UHCTUHKT, peduiekc. Perysiuus aearenbHocTH opranniMa. Opranbl pa3MHOXKEHHs, IPOUICHHSI poa.

JdemoHcTpanus

BrnaxHeie mpenaparThl, CKeIeThbl, MOJCTH U MYJISDKH.

JlaGopaTopHble U MpakTHYecKHe padoThl

N3ydyenne ocobeHHOCTEH pa3IMyHbIX TOKPOBOB Tea.



Pasnen 4. UnanBuayaibHOE Pa3BUTHE JKHBOTHBIX (3 4)

[Ipoanenue poma. Opransl pazMHO)keHHS. CIOCOOBI pa3MHOMXKEHHS KUBOTHBIX. OriofoTBopenue. Pa3BuTue HUBOTHBIX C NMPEBpAalICeHHEM U 0e3
MMpEeBpalICHUA. Hepno;[maunsl " IPOAOJLKUTCIIBHOCTD )KU3HU KUBOTHBIX.

JlaGopaTopHble U IPaKTH4YeCKUE PadoThI

W3yuenue cranuil pa3BUTHs )KUBOTHBIX U ONPEAETICHUE UX BO3pacTa.

Pa3zen 5. PasBuTHe M 3aKOHOMEPHOCTH pa3MelleHus ;KHBOTHBIX Ha 3emure (3 4) JlokazaTeabCTBa HBOJIIOINN!
CPaBHUTEIbHO-aHATOMUYECKUE,YIMOPHOIOTHUECKHEe, MaIeOHTOJOrHUYECKHE.

Y./lapBuH 0 IpUYMHAX BOJIIOLUH )KUBOTHOIO MHUpA. YCIOKHEHHE CTPOEHUS )KUBOTHBIX M pa3HOOOpa3ue BUIOB KaK Pe3y/IbTaT 3BOJIIOLUHN. Apeasibl
oOutaHus. Murpanuu. 3aKOHOMEPHOCTH pa3MeEIIEeHUs )KUBOTHBIX.

JdemMoHcTpauus

[TaneoHTONOrMYECKUE JOKA3ATEIbCTBA SBOJIOLIUU.

Pasnen 6. Buonenosnl (4 1) EcrecTBeHHBIE M HCKYCCTBEHHBIC OMOIICHO3bI (BOZOEM, JIYI, CTeNb, TYHIpPA, JIEC, HACEIEHHBIA MyHKT). BHOIEHO3bI
Bonoronckoii obnmactu. PazHooOpasue yiecoB permonHa. Dakropbl cpena M HMX BIMSHUE HA OWOIEHO3BL llemw muTaHWs, MOTOK YHEPTHU.
B3auMocBsI3p KOMIIOHEHTOB OMOLIEHO3a U UX NPUCIIOCOOIEHHOCTD APYI K APYTY.

JIKCKypCcHs

W3ydyeHne B3aMMOCBSI3M KMBOTHBIX C JPYTMMH KOMIIOHEHTaMu OHoleHo3a jeca. deHosorndyeckue HaOMIOIEHHs 32 BECEHHUMH SIBICHUSIMH B

JKU3HU J)KUBOTHBIX.

Paznen 7. JKMBOTHBII MHP H X0351iiCTBEHHAs 1eATEIbHOCTD YeoBeka. (5 u)
Brnusinue nesrenbHOCTH YenoBeKa Ha XKUBOTHBIX. [Ipombicen xuBOTHBIX. I[IpombicioBbie kuBOTHBIE Bomoroackoit obmactu. OpomalriHUBaHUE.
Pa3Benenue, OCHOBBI COJEp)KAaHUS W CEJIEKIMU CEIbCKOXO3SIMCTBEHHBIX JKUBOTHBIX. (CelbCKOXO3SUCTBEHHBIE U JIOMAIllHUE >KUBOTHBHIEC.
[Mpodunaktuka 3a0oneBaHuii, BHI3BIBAEMBIX KUBOTHBIMU. [IprcniocobneHus K pa3nuuHbiM cpenam ooutanus. OXpaHa >KUBOTHOTO MHpA: 3aKOHBHI,
CHUCTEMa MOHHMTOPHHTA, OXpaHsembie Tepputopun. KpacHas kuura. PairionansHo€ HCTIOB30BaHUE KUBOTHBIX. OXpaHa )KUBOTHBIX B Bonoroackoit
oOnacTu.
JIKCKypCcHs
[TocenieHne BBICTaBKH CEIBCKOXO3SIMCTBEHHBIX U IOMAITHUX KUBOTHBIX.

«buosorus. Yesosek. 8 kiaace» (68 4, 2 u B Henemo) Paznen 1. Beenenune. Haykn,

U3ydawinue OpraHusm JejiaoBeka. (2 u)
HayKI/I, I/I3yqa}0m1/1e OpFaHI/ISM YeJI0BEKa. aHaTOMUsI, (1)I/ISI/IOJ'IOFI/I$I, TIICUXOJIOTHUA U TUTHCHA. Nx CTAHOBJICHHUC U MCTOABI UCCIICIOBAHN .
Uenosek 1 okpyxarorias cpeaa. [IpupoiHas U corpaibHas cpeia OOUTaHUs YeIoBeKa. 3amuTa cpeibl OOUTaHMSI YeIOBEKa.

Pasnen 2. Ilpoucxoxienue yejoBeka. (3 4)
MecTo 4enoBeka B cucreMarnke. J[0ka3aTelbcTBa KUBOTHOTO MPOUCXOXKICHUS 4elloBeKa. YepThl CXOACTBA M PAa3NUYMi YeIOBeKa U
KHNBOTHBIX. OCHOBHBIC 9Tallbl 3BOJIFOIIMKU YCJIOBCKA. BJII/ISIHI/IC 6I/IOJIOFI/I‘-ICCKI/IX U COIHAJIBHBIX (I)aKTOpOB Ha 3BOJJIOIIHWIKO YCJIOBCKA.



Uenoeueckue pacbl. YenoBeK Kak BUJL.

Pasznen 3. Ctpoenne opranusma. (4 u)
OO6muii 0030p opraHu3Ma yenoBeka. YpoBHU opraHuzauuu. Ctpykrypa Tena. Opranbl U cucTteMbl opraHoB. KierouHoe cTpoeHHe opraHu3Ma.
Txanu. BHemHsist 1 BHyTpeHHss cpena opranusma. Crpoenue u pyHkuuu kietku. Poip siapa B mepenade HaciaeICTBEHHBIX CBOWCTB OpraHU3Ma.
Opranounsl knetku. Jlenenue. JKU3HEHHBIE MPOLIECCHl KIETKU: OOMEH BEIIECTB, OMOCHHTE3 W OMOJIOTHYECKOe OKHCIEHHE, UX 3HaueHue. Poib
¢depmenToB B oOMene BemiecTB. Poct u pasBurue kinetku. CocTosiHUS (PU3MOIOTHYECKOTO MOKOS U BO30ykIeHus. Tkanu. OOpa3oBaHue TKaHEH.
OnurenuanbHble, COSTUHUTENBHBIC, MBIIICUHbIe, HEpBHAs TKaHU. CtpoeHue u ¢yHkuu Heilpona. Cunarnc. PednexkTopHas peryisius OopraHoB U
cucreM opraHusma. llenrpanbHas u nepudepuueckas yactu HepBHOM cucteMbl. CIMHHOM M rojoBHOM Mo3r. HepBbl 1 HepBHbIe y3ibl. Peduexc un
pednexropnas ayra. Heliponnsie nenu. [Iporeccsl BO30yxK1eHUs 1 TOPMOXKEHUS, UX 3HaYeHHEe. UyBCTBUTEIbHbBIE, BCTABOYHBIE U UCIIOJIHUTEIbHbI €
Heliponsl. [IpsMble u oOparHble cBs3U. Poib perientopoB B BOCIPUATHH Pa3IpaxKeHUH.
JleMoHCcTpanus
Paznoxxenue nepokcusia BoJopoaa GepMEHTOM KaTana3ou.
JlabopaTopHble 1 npakTHYeCKUe padoThI
PaccmarpuBanue KJIETOK M TKaHEW B ONTHMYECKHA MHUKPOCKOII Mukponpenaparsl KJIETOK, SIUTEIHAIbHOM, COCIUHUTEIBHON, MBIIICYHON U
HEPBHOW TKaHEM.
CamoHa0MI0IeHNEe MUTATEIBHOTO pedIeKca U YCIIOBUS €ro MPOsSBICHUS U TOpMOkeHHs. KoneHHbIi peduiekc

Pasnen 4. OnopHo-aBurarejbHas cucrema. (7 1)

Onopa u nBwxkenue. OnopHo-aBurarenbHas cuctema. CkeneT W MbIILB, UX (QYHKIMU. XHMHUYECKUH COCTaB KOCTEW, MX Makpo- U
MHUKpPOCTpOEHHE, TUIIBI KocTel. CKeJleT 4enoBeKa, ero MpUcrnocodieHne K MpSIMOX0KICHHUIO, TPYIOBON AeATeNbHOCTU. MI3MeHeH s, CBsI3aHHbIE C
pazBuTHeM Mo3ra U peun. TUIbl COSTUHEHUI KOCTEil: HEMOBMKHbBIC, MTOIYIOIBIKHbIC, MOABMWKHBIE (CycTaBbl). CTPOCHUE MBIIII U CyXOXKUIHUL.
O030p MBIIII YEJIOBEUECKOTO Tesa. MBIIIIbI-aHTarOHUCTBI U CUHEPTUCThI. PaboTa CKeNeTHhIX MBI U UX peryiasanus. [lonsTue o nBUrareabHON
enuHune. V3MeHeHne MbIMIIbBI NPU TpeHUpoBKe. llociencTBus TUMOAMHAMUHU. OHEpPreTHKa MBILIIEYHOTO COKpalleHus. JluHamuueckas u
crarudeckas pabota. Hapymienus ocanku M pa3BUTHE IIOCKOCTOMHS: MPUYMHBI, BBISIBICHUE, IPEAYNpeKIeHue U ucnpasienue. [lepas nomouip
npu ymubax, nepesomax Kocrted u BbIBUXax cycTaBoB. [IpodunakTika TpaBmarusMa. 3HadeHHE PU3NUECKUX YIPAKHEHUM U KYIbTYphl TpyAa AJs
(dbopMupoBaHus CKeJleTa U MYCKYIaTyphbl.

JdemoHcTpanus

Ckerner 1 MyJISKM TOpCa 4eJIOBEKa, Yepena, KOCTe KOHEYHOCTEH, M03BOHKOB. Pacnimisl koctel. [Ipuémsl 0ka3anus nepBoi MOMOIIY IPHU TPABMax.
JlabopaTopHble U MpaKkTH4YecKue padoThl

MUKpOCKOITUYECKOE CTPOEHHE KOCTH.

MBIIIIIBI 4eTOBEYECKOTo Tela (BBIMOIHASTCS IMO0 B Kilacce, 00 AoMa). Y TOMJIEHUE MTPU CTaTHYECKOM U JMHAMHYECKOW padoTe.

BrisABiieHre HapyIIEeHUN OCAaHKU.

BeisiBrIeHHE TII0CKOCTOMHS (BBIMOIHSACTCS IOMA).

CamonabmroneHust paboThl OCHOBHBIX MBIIIII, POJIM IJIEYEBOTO MOsiCa B IBUKEHUSIX PYKH.

Paznen 5. BHyrpeHHsist cpeaa opranuszma (3 u)
Buyrpennss cpena opranusMa, 3HaueHHE e€ MoCTOsIHCTBA. KOMIIOHEHTHI BHYTPEHHEH Cpeibl: KPOBB, )KUIKOCTh, TuMda. VX B3anMoeicTBHe.



I'omeocta3. CoctaB KpoBH: IU1a3Ma M (POPMEHHBIE JIEMEHTHI (TPOMOOIMTEI, SPUTPOIMTHI, JEHKOIUTHI). DyHKIMK KiIeTOK KpoBU. CBEPTHIBAHHUE
kpoBH. Ponb kameius um BuramuHa K B cBEpThIBaHMU KpoBH. AHayim3 kpoBu. ManokpoBue. KpoeTrBopenue. boppba opranusma ¢ uHGEKIUEH.
NmmynuTter. 3anutHeie Oapbepbl opranu3ma. JI. Ilactep m W.JMA. MeunukoB. AHTuUTeHBI M aHTUTena. Crnenuduveckuid M Hecrnenupuaeckui
uMMyHHTET. KitleTouHblil 1 rymopanbHblii uMMyHUTET. UMMyHHast cuctema. Ponb nmuMdonuroB B uMMyHHOH 3amute. Parouuto3. Bocmnanenue.
Wudexnmnonnsie u mapasurapueie 6oneznu. Bopora nndexkunn. Bo3dymurenn u nepeHocurku 06osiesnu. bamumio- u Bupyconocurenu. Tedenue
uHpekunoHHbIX Oone3neil. [lpodunakruka. Annepruyeckue peakuuu. [lpeaynpeaurensasie npuBUBKH. JleueOHbIe CHIBOPOTKU. IMMyHOIOTHS Ha
CIIy’KO€ 3I10pOBbsI: BAKIMHBI M JieueOHbIE CHIBOPOTKU. ECTECTBEHHBIM M MCKYCCTBEHHBII MMMYHHUTET. AKTUBHBIM M HacCUBHBIH HNMMYHHTET.
TxaneBast coBMmecTuMOCTb. [lepenuBanue kposu. [pynmsr kpoBu. Pesyc-daxrop. [lepecaaka opraHoB u TKaHEH.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI

PaccmarpuBanue KpoBH YesI0BEKa U JIATYIIKH 0] MUKPOCKOIIOM.

Pasnen 6. KpoBenocHast u iumdarnyeckasi cucreMbl opranuszma (6 q)

Opranbl KpOBEHOCHOM M JIHMpaTHdeckoil cucteMm, uX posib B opranusme. CTpoeHHE KPOBEHOCHBIX U JuMdarudeckux cocynoB. Kpyru
KpoBooOpamenus. CtpoeHne u paborta cepama. ABTOMATu3M cepana. JBmKeHHe KpOBH MO cocyaam. Perymsiust KpOBOCHAOXKEHHUS OPraHOB.
AprepuanbHoe JaBlIE€HUE KPOBH, MyIbC. [ UrueHa cepaeyHo-cocyaucToil cuctemsl. JloBpaueOHast IOMOIIb MpH 3a00J€BaHUM CEPALIAa U COCYIOB.
[lepBast momo1b NpU KPOBOTEUEHUSIX.

JdemoHcTpanus
Mopenu cepaua u Topca yenoBeka. [I[puémbl n3MepeHus: aprepuanbHOro AasiaeHus o metony Koporkosa. [Ipuémbl 0CTaHOBKM KPOBOTECUEHU .
JlaGopaTopHblie U MpaKkTHYeCKHe padoThI
[TonoxeHne BEHO3HBIX KIJIAIAHOB B OIYIIEHHOM U MOJHATON pyKe.
V3meHeHus B TKaHAX MPH MEPETSHKKAX, 3aTPYIHAIOIIMX KPOBOOOpaIlleHHE.
OmnpeneneHuie CKOPOCTU KPOBOTOKA B COCYIaX HOITEBOTO JIOXKaA.
OnbIThI, BBISBISIONINE IPUPOTY MYIIbCA.
OyHKIMOHAIbHAS MPo0a: peaklys CepAeUHO-COCYINCTON CUCTEMBI Ha 1I03UPOBAHHYIO HATPY3KY.

Paznen 7. Ipixanue (4 4)
Heixanue. [lpixarenbHast cucrema. 3HadeHue napixanus. CTpoeHue W (QyHKIUM OpraHoB awixaHus. [omocooOpazoBanue. MHPeknnoHHBIE U
opraHuyeckue 3abosieBaHUs JbIXAaTeNbHBIX IMyTed, MHMHJAIUH M OKOJIOHOCOBBIX IMa3yX, NpoQHUIaKTHKa, JoBpadeOHas momollb. Perymsus
nbixanus. ['a3000MeH B n€rkux uTkaHsax. MexaHu3mel Bioxa U Beijoxa. HepBHas u rymMopaiibHas peryisiius apixanus. OxpaHa BO3AYLUIHOM Cpeibl.
Bnusinue 3arpsisHeHust okpyxkatomiei cpensl B Bosnorojackoit obmactu , Ha 340poBbe 4enoBeka. DyHKIMOHATbHBIE BO3MOXKHOCTH JIbIXaTeIbHOMN
CHCTEMBI KaK IoKa3aresb 3/10poBbs. [ urnena opranos apixanus. JKu3HeHHas EMKOCTh JIETKUX. BhIsiBIeHUE U npenynpexiaeHue 601e3Heil opranos
npixanust. @mooporpadus. MHdekronHbie 3a001eBaHus U Mepbl UX MpodunakTuku. TyOepkyn€3 u pak n€rkux. [lepBas momouis yromaromemy,
IpU yIYLIEHUHU M 3aBaJIiBaHUM 3eMIIEH, anekTporpaBme. KinHuyeckas u Ouosorndeckas cMepTh. McKyccTBeHHOE JIbIXaHHE U HENpSAMOM Maccax
cepaua. Peannmanus. BnusHue KypeHust 1 IpyruX BPEAHbIX IPUBBIUEK HA OPTaHU3M.

JdemoncTpanus
Mopnens ropranu. Mozens, NOSICHAIOMAs MEXaHNW3M BJIOXa U BbL1oxa. [Ipuémsl onpeneneHnst MpoOXOAUMOCTH HOCOBBIX XOJIOB Y MAaJI€HBKHUX JETEH.
Ponp pe3onaropoB, ycunuBarouux 3ByK. ONBIT M0 0OHApYKEHHUIO YITIEKMCIIOTO Ta3a B BBLABIXaeMOM Bo3ayxe. M3MepeHue KU3HEHHOH EMKOCTH
nérkux. [Ipuém MCKyCCTBEHHOTO JbIXaHUS.
JlaGopaTopHble U IpaKkTHYeCcKHe PadoThI



N3mepenue o0xBaTa rpyIHOM KJIETKH B COCTOSHUU B0Xa U BbII0XA. DYHKIIMOHATBHBIE
npoOBbI C 33/IePKKOM IbIXaHUS Ha BJIOXE U BBIIOXE.
Paznen 8. IlumeBapenne (6 u)

[Turanue. Ilumesapenue. IlumeBapurensHas cuctema. [IuieBble MPOIYKTHI M NUTATEIbHBbIE BEIIECTBA, WX pPOJIb B OOMEHE BEIIECTB.
3nauenune numeBapeHus. CrtpoeHne W (QyHKIMM NHIEBAPUTEIBHONM CHCTEMBI: IHIICBAPUTENbHBIA KaHaj, MUIIECBAPUTEIbHBIC JKEJIE3bl.
[TumeBapenye B pa3iMyHBIX OT/AENAX NHUIIEBAPUTEIHLHOTO TPaKTa. Perymsius esTenbHOCTH NMUIIeBAPUTENbHON cucteMbl. Hapymenust paGoTel
NUIIEBAPUTENBHON CHCTEMBl M MX NpOoQHIaKTHKA. 3a00JieBaHMsI OpPraHOB MUILEBapeHUs, WX MpoduiakTuka. [urueHa opraHoB MUILEBapEHMUS.
[IpenynpexeHue xKeayrouHO-KHIIeYHbIX HHPEKIMH 1 TeTbMUHTO30B. JloBpaueOHast MOMOILb PH MUIIEBBIX OTPABICHUSX.

JdemoHcTpanus
Topc yenoBexa.
JlaGopaTopHble H IPaKTHYeCKUE PadoThI
HeiictBue depmeHTOB CitoHBl Ha KpaxMan. CaMOHAOMIONCHUS: ONpPEICICHHE TOJOKEHHS CIFOHHBIX JKENE3, JIBMKCHUE TOPTAHH TIPH
[JIOTaHUU.
Pasznen 9. O6men BemecTB u Hepruu (4 4)

OOMeH BemecTB ¥ MpeBpaIIeHus SHEpruu B opranu3Me. OOMeH BEIeCTB M SHEPTHH — OCHOBHOE CBOWCTBO KHBBIX cymecTB. [lnacTiuueckuii
U dHepreTudeckrii ooMeH. OOMeH OeNKOB, KHPOB, YITICBOJOB, BOJBI 1 MHHEPAIBHBIX COJICH. 3aMEHUMbIC U HE3aMEHUMbIE aMHUHOKHUCIIOTHI, MUKPO -
U Makpod31eMeHTHl. Poib ¢epMeHTOB B 0OMEHE BemecTB. ButamuHbl. DHepro3arparsl 4ejJoBeKa M MHIIEBON panuoH. PannoHambHOE MUTaHHUE.
Hopwms! u pexxum nutanus. OCHOBHOH 1 001U 0OMeH. DHepreTudeckasi eMKOCTh MUIIIH.

JlaGopaTopHble M NpaKTHYeCKHe PAa00Thl YCTAaHOBICHHE 3aBUCUMOCTH MEXKIY Harpy3KOH M ypOBHEM 3HEpPreTHueckoro oOMeHa Io

pe3ynapraram (QYHKIIMOHAIBHOW MPOOBI € 3aIEPKKOM IBIXaHUA 10 U Mociie HAarpy3ku. CocTaBiIeHUE MUIIEBBIX PAIlMOHOB B 3aBUCUMOCTH OT
JHEPro3arpar.

Pasznen 10. IlokpoBuble opranbl. Tepmoperyusinusi. Boizeaenne (4 q)

HapyxHble mokpoBsl Tena yenoBeka. Ctpoenue U pyHkuuu koxxu. Hortu u Bonocel. Poib Kok B 0OOMEHHBIX Ipolieccax. Pernentopsl KOXH.
Ponb oy B TepMOperyasnun. YXoi 3a Ko>kKel, HOITSIMM U BOJIOCaMU B 3aBUCUMOCTH OT THIa KOKU. [ urueHa oaexasl U o0yBu. [IpuynHbI KOKHBIX
3a0oneBanuil. ['puOKkoBble M mapa3uTapHble OOJE3HM, WX NPOQWIAKTMKA M JIEYCHHE Yy JepMarosiora. TpaBMbl: OXOI'M, OOMOPOXKEHHUS.
TepMmoperymsiiiusi opranuzMa. 3akanuBaHue. J[oBpaueOHasi MOMOIIb MpU OOIMIEM OXJIaXIACHUM opraHu3ma. [lepBas momolis NpU TEIJIOBOM H
COJIHEUHOM ynapax. 3HAa4€HHE OpraHOB BBIACICHHS B MOJJEPKaHWM TOMEOCTa3a BHYTPEHHEH cpelsl opraHusma. Bsinenenue. Oprasbl
MOUYEBBIIETUTEIBLHON CUCTEMBI, UX cTpoeHrne U pyHkiuu. Crpoenue u padora nouyek. Hedponsl. IlepBuynas u xoHeuyHas moya. 3a0ojieBaHUS
OPraHOB BBIIEIUTEIBHON CUCTEMBI U UX IIPEIYIPEKICHUE.

JdemMoHcTpanus.
Pennednas Tabnuma «Ctpoenue koxu. Moaens nouku. Penbednas tabnumna «OpraHsl BEIACTECHUS.
JlabopaTopHble M npakTHYeCKHe padoThI
CamonaOMroneHus: pacCCMOTPEHHE IO TYIOW THUTPHOW U JTAJOHHOW MTOBEPXHOCTH KHUCTH.
OmnpeneneHue TUIa KOXH ¢ TOMOIIbIO OyMakKHOH caneTkH.
Omnpenenenrie COBMECTUMOCTH IIAMITYHsI ¢ 0COOCHHOCTSIMU MECTHOM BOJIBI.
Paznen 11. HepBHas cuctema (5 1)
HeiiporymopanbHasi peryisiius MpOIECCOB KU3HEACITEIbHOCTH opranu3Ma. HepBHas cucrema. 3HaueHHE HEPBHOM cuCTEeMbl. Mo3r u



ncuxuka. CTpoeHHEe HEpPBHOW CHCTEMBI. CIMHHOM M TOJOBHOM MO3r -  IICHTpaJbHas HEpBHAas CUCTEMA, HEPBBI M HEPBHBIC Y3IIBI —
nepudepudeckas. Ctpoenne u QYHKIUH COHMHHOTO Mo3ra. CTpoeHue rosioBHOro Mo3ra. MyHKIWHU MPOAOITrOBaTOro, CPeJHEro Mo3ra, MOCTa M
Mo3keuka. [lepennuii Mo3r. @yHKIMKM MPOMEXKYTOUHOTO MO3ra M KOpbl Ooibmmx momymiapuil. Crapas u HOBas Kopa OOJBIIMX MONMYIIApHid
TOJIOBHOTO MO3ra. AHAJUTUKO-CHUHTETHYECKas M 3aMblKaTelibHas (DYHKLIMU KOpPbI OOJIBIIMX TMONYyIMIapuil TOJIOBHOTO Mo3sra. Jlomu OombIimx
MOJIYIIAPUN U CEHCOpPHBIC 30HBI KOphl. COMaTHYeCKUil U BEreTaTHBHBIM OTIENbl HEPBHOM cucTeMbl. CUMNATHUECKUN M MapacHUMIIaTUYECKHMA
IIOJIOT/IEIIbl BET€TATUBHOM HEPBHOW CHCTEMBI, X B3aUMOJICHCTBHE.
JdemoncTpauust
Mopens ToJIOBHOTO MO3ra 4eJI0BeKa.
JlaGopaTopHble U IPaKTHYeCKUE PadoThI
[ManeuenocoBast mpoda u 0COOEHHOCTH JBM)KEHUH, CBSI3aHHBIX C YHKIIMSIMU MOKEUKA M CPEIHETO MO3Ta.
Pediexcrl mpomoroBaToro u CpeaHEro Mo3ra.
[IITpuxoBoe pa3npakeHUE KOXKU - TECT, ONPEACIAIOINIMM HW3MEHEHHE TOHYCAa CHMIIATUYECKOTO M IapacUMIIaTHYECKOTO OTIEJIOB
BEreTaTUBHOM HEPBHOW CUCTEMBI IIPU Pa3ApaKEHUN.

Pasnmen 12. Ananu3aropbl. Opranbl 4yBeTB (5 1)

AHanu3atopbl M OpraHbl 4YyBCTB. 3HA4€HHME aHAIU3aTOPOB. JloCTOBEpHOCTH mosydaeMoil uH(opmauuu. WMnmo3um um uX Koppekuus.
3puTtenbHblil ananuzarop. [lonoxxkeHnue u crpoenue mia3. XoJ Jydeil uepe3 npo3paunyro cpeny masza. Ctpoenue u ¢yHkuuu cetdyatku. Kopkosas
4acTh 3pUTENbHOIO aHanu3aropa. buHokynsipHoe 3penue. ['uruena 3penus. [Ipenynpexnenue razHbeix 6one3Hel, TpaBM riasza. [Ipenynpexaenue
61M30pyKOCTH M JanbHO30pKocTH. Koppekuus 3penust. CinyxoBoil ananuzarop. 3HaueHue ciyxa. CTpoenue U (QyHKUUM HApY)KHOTO, CPEIHEr0 U
BHYTpEHHeEro yxa. Peunenrops! ciryxa. KopkoBas wacTe ciyXoBoro aHanusaropa. ['mrueHa opranoB ciryxa. IIpudnHBI TYroyXoCTH M DIIYXOTBI, UX
npenynpexaenue. BectuOynsapubiii annapar. Opranbl paBHOBECHS, KO)KHO-MBIIIEYHONW YyBCTBUTEIBLHOCTH, OOOHSHHUS M BKyCa U MX aHAJIU3aTOPbI.
B3anMozeiicTBue aHanu3aTopos.

JdemoncTpanus
Mopenu miasa u yxa. OnbIThl, BRISBIAIOMNE GYHKIIUN PagyKHOM 000J0UYKH, XpyCTaIlKa, AI04YEK U KOJIOOYEK.
JlaGopaTopHblie U MpaKkTHYeCKHe PadoThI
OmnbITHI, BBISBIISIONINE UITIO3UH, CBA3aHHBIE C OMHOKYJIAPHBIM 3pEHHUEM, a TAKXKe 3pUTEIIbHbIE, CIIyXOBbIE, TAKTHIIbHbIE UITIO3UH.
OO0HapyxeHue CIenoro msTHa.
OmnpeneneHnie 0CTPOTHI CyXa.
Paznen 13. Boicmasi HepBHasi qesiteibHOCTD. [loBenenne. Icuxuka (6 q)

Bxiiag oredecTBEeHHBIX YUYEHBIX B pa3paboTKy ydeHHs o Bbiciied HepBHOM nestenbHOCTH. M.M.CeuenoB u W.ILIIaBnoB. OtkpeiTne
[IEHTPAJILHOTO TOPMOXKeHHMs. besycinoBHble M ycloBHBIE pediekcbl. be3ycnoBHOe M yCIOBHOE TOPMOXEHHE. 3aKOH B3aUMHON HMHIYKIUH
BO30YKICHUA-TOPMOKEHUS. YueHne A.A.YXTOMCKOTo o JOMUHaHTe. Bpoxk1€HHbIE TporpaMMbl MOBEACHUS: O€3yCIOBHBIE Pe(IeKChl, HHCTUHKTHI,
3anevamiienue. Pednexc u peduekropnas nyra. [IpuoGperéHHble mporpaMMbl MOBENEHUS: YCIOBHBIE pedieKchl, paccy/louHas NeATelIbHOCTb,
TMHaMU4Yeckuit ctepeotun. [loBenenne u ncuxuka yenaoBeka. OcoOeHHOCTH NOBeAEHUs YenoBeka. bruonornueckue purMbl. CoH U 60IpCTBOBAHUE.
Cramuu cHa. CHoBuaeHus. OcoOeHHOCTH BBICHIEH HEPBHOM AEATEIHHOCTH YeJOBEKa: peub M CO3HAHUE, TPyloBas JesTenbHocTh. [loTpeOHOCTH
Jrofe U KUBOTHBIX. Peub Kak cpencTBo OOIIEHHS M KaK CPEICTBO OpraHU3allM CBOEro MoBeAeHUs. BHenHsas u BHYyTpeHHss peub. Poib peun B
pPa3BUTUU BBICHIMX MCUXHYECKUX (yHKIMI. Oco3HaHHbIE NeHCTBUS M UHTyUIUs. [lo3HaBarenbHBIE MPOLIECCHI: OINYIIEHHE, BOCHPUATHE,
IpEeACTaBICHUs, MaMATh, BOOOpa)KeHWE, MbIIUICeHHE. BoneBbie neiicTBus, MOOynuTenbHas M TOPMO3HAas (QYHKIMM BoJM. BHymaemocTs u
HETaTUBM3M. OMOIMU. SMOLMOHAJIbHBIC pPEaKLUUH, SMOIMOHAIBHBIE COCTOSHUS M OMOIMOHAIbHBIC OTHOIIEHHs (4yBcTBa). BHUMaHWMe.



®u3nonornueckue OCHOBHI BHUMAHUS, €O BHJBI M OCHOBHBIE CBOMCTBa. IlpmumHBl paccesHHOCTH. Bocnuranwe BHUMAaHUS, HMaMsATH, BOJH.
Pa3Butne HabmonarenbHOCTU U MBIILIEHUS. Potb 00ydeHns 1 BOCIIUTAHUS B Pa3BUTUH ITOBEACHHS U ICUXUKH
YeJI0BeKa.
JdemoncTpaums.
besycioBHble U yclioBHBIE pediiekchl yenoBeka (0 METOAy pEedYeBOro MOJKpervieHus). J[BoWcTBeHHbIE H300paxxeHus. WIumo3uu ycTaHOBKH.
BrimonHeHne TecToB Ha HAOMIOAATEILHOCTh M BHUMAHKE, JJOTHYECKYI0 M MEXaHMYECKYIO aMATh, KOHCEPBAaTU3M MBILIICHUS U TIP.
JlaGopaTopHble M NPpaKTHYEeCKHE PAdOTHI
BripaboTka HaBbIKa 3epKaJIbHOTO MHChMa KaK MPUMEp Pa3pyIICHHUs CTaporo U BBIPAOOTKH HOBOTO JUHAMHYECKOTO CTEPEOTHIIA.
W3menenune uncna konedanuii 00paza yceu€HHOM MupaMubl IpU HETPOU3BOJILHOM, IIPOU3BOJILHOM BHUMAHUH U IIPU aKTUBHOM paboTe
¢ 00BEKTOM.
Pasznen 14. 7Kesie3bl BHyTpeHHel cekpennn (AHIOKpuHHAs cucrema) (2 4 + 1 1 Ha 06001IcHHE)
DOHIOKpUHHAS cucTeMa. JKene3bl BHEITHEW, BHYTPEHHEH U CMEIIAaHHOM ceKpennu. [OpMOHbI, MeXaHU3MBbl UX JeUCTBHS Ha KieTKu. CBoicTBa
rOpMOHOB. B3anmosieiicTBie HEPBHOW U I'YMOPAJIHOW peryasiiui. [IpoMeKyTodHBIi MO3T M OpraHbl SHIOKPUHHOW cUCTeMbl. [OpMOHBI rumodusa
Y IUTOBUIHOM KeJe3bl, X BIMSHUE HAa POCT M Pa3BUTHE, OOMEH BeIIeCTB. | OPMOHBI MOJIOBBIX JKEIE3, HAAIOUEIHUKOB U TIOKETYTOYHOM JKEIe3 bl.
Hapymenus nesTenbHOCTH SHIOKPUHHON CHCTEM H X mpeaynpexaeHue. [Ipmaunsl caxapHoro auadera.
JleMoHCcTpanus
Mopens yepena ¢ OTKHIHON KPBIIKOW JUIs TTOKa3a MECTONOJIOKEeHUs runodusa. Mosens ropTaHu co IUTOBHIHOM jkene3oi. Mopens
HOYEK C HA/IMOYEYHNKAMHU.
Paznen 15. UuaguBuayanbHoe pa3Butue opranusma (5 4)+1 4 Ha 06001eHne

JKuzHeHHble IMKIBI OpraHu3MoB. PazmHokeHue u pa3Butue. IlonoBble ene3bl M MONOBBIE KIETKH. becrnonoe u mojioBoe pasMHOMKEHHUE.
[IpenmymiecTBa MoJI0BOrO pazMHOKeHHs. MyKCKasi U KEeHCKas MoJoBble cucTeMbl. CriepMaTo30U/bl U siiiliekaeTkr. Poib MOMOBBIX XpOMOCOM B
onpenesNeHNH mosia Oynymero peGéHka. MeHcTpyauun u nosumonuu. OOpa3oBaHHME M pa3BUTHE 3apoJIbllIa: OBYISLMS, OIUIOJIOTBOPEHHE
AUIEKIETKY, YKpeIJIeHne 3apofpliia B Marke. PasButue 3apozpima v mioja. bepemeHHocTh M pojnbl. buorenermueckuil 3akoH [ekkens—
Mromiepa 1 MPUYUHBL OTCTYIUICHUS OT Hero. BiinsHie HApKOTeHHBIX BellecTB (Tabaka, aKoross, HAPKOTUKOB) Ha Pa3BUTHE U 310POBHE UEIOBEKA.
HacnenctBeHHble U BpOXJIEHHBIE 3a0oseBaHUs. MeIMKO-TEHETHUYECKOe KOHCYIbTHpOBaHUE. 3a00JeBaHus, MEpeJarolUecs] MOJOBBIM IMyTEM:



CIINI, cudwmmmc u np.; ux npodunaktuka. Pazsurue pedéHka mocue poxacHus. HoBopoxa€HHbI 1 rpynHoN peObEHOK, yxoa 3a HUM. [lomoBoe
co3peBaHue. buonornyeckas u couuanbHas 3peiocTb. Bpen paHHUX MOJOBBIX KOHTAaKTOB U abOpToB. HAMBUI M JNUYHOCTH. TemmepaMeHT U
xapaktep. Camorno3HaHue, oOIIeCTBEeHHbIN 00pa3 >KM3HH, MEKJIMYHOCTHBbIe OTHOIIeHHs. CTaJuu BXOXKIEHHs JIMYHOCTU B rpymmy. MHTEpecHl,
CKJIIOHHOCTH, crnocoOHocTH. OnapéaHocTs. Bbibop xu3HeHHOTO MyTH. 310poBbIii 00pa3 ku3Hu. CoONMoneHne CaHUTapPHO-TUTUEHHYECKUX HOPM U
IpaBWI 3I0pOBOTO 00pa3a >KM3HU. YKpEIJICHHE 30pPOBbs: ayTOTPEHHHI, 3aKaJMBaHWE, JBHUIaTelIbHAs AaKTUBHOCTh. BiusHue Qu3nmueckux
yIpaXHEHUH Ha OpraHbl U CUCTEMbl OpraHoB. DaKTOPhI pUCKa: CTPECCHI, TUIIOUHAMUS, TIEpEYTOMIICHHE, IepeoXIakIeHe. BpeaHbie u monesHsle
MPUBBIYKY, X BIMSHUAE HA COCTOSIHUE 370POBbSL.

JdemoncTpaums.

TecTsl, ONpeaensIonre THII TEMIIEPAMEHTA.

Conep:xxanne buosnorus 9 knacc 68 u/rox (2 u/nen.) Beenenue. buosorus B cucreme Hayk (2 4.)
buonorus kak Hayka. Mecto OMOJIOrMU B cUCTEME HayK. 3Ha4eHHE OWMOJIOTUU Ul MOHUMAaHUS HayYHOI KapTWHBI MUpa. MeTo 1l OMONIOTHYECKIX
uccienoBanuil. [lonsTue «ku3Hpy. COBpeMEHHBIE HAyYHBIE IPECTABICHHS O CYIIHOCTH KU3HU. 3HAYCHUE OMOJIOTHYECKO HAyKH B IESITEIbHOCT U
YeIOBEKa.
JleMOHCTpaNMu: IOPTPETHI YIEHBIX-OM0I0TOB; cXeMa «CBsI3b OMOJIOTUH C IPYTHMHU HAyKaMu.

I'maBa 1. OcHOBBI IMTOJIOrHH - HAyKH 0 KJeTke ( 10 4.)

Hpez[MeT, 3aa4u U MCTOAbI UCCIICAOBAHUA LIUTOJIOTUH KAK HAYKH. HCTOpI/IH OTKPBITUA U U3Y4YCHHS KIICTKHU. OCHOBHBIE MOJIOKEHUS KJIETOYHOM
TCOpPHUHU. 3HadycHue IMUTOJIOTUYCCKUX I/ICCJICIIOBaHI/If/'I IJId pa3sBUTHA Ouooruyu U Apyrux OMOJOTMYCCKUX HayK, MCIAUIIUHBI, CCIIbCKOI'O XO03SIHCTBA.

Knerka xak cTpykTypHas ¥ (yHKIMOHAJIbHAs €IUHHUIIA >KUBOTO. XMMHUYECKUW cOocTaB KJIeTKH. OCHOBHBIE KOMIIOHEHTHI KieTkH. CTpoeHwue
MeMOpaH U sijpa, ux QyHkiuu. [{uromnnasma u ocHOBHBIE opraHoubl. VX QpyHKIMH B KIIETKe.

OcoOeHHOCTH CTPOEHUS KIETOK OaKkTepuil, TpuOOB, KUBOTHBIX U pacTeHUH. Bupychi.

OOMeH BeliecTB U IpeBpalieHus sHeprus B kiaetke. CrocoObl MOTy4eHHUsT OpraHMYeCKHUX BEIIECTB: aBTOTPOdBI U reTepoTpodsl. DOTOCHHTES, €ro
KOCMUYecKas poJib B Ouocdepe.

buocunres OenkoB. Ilonstue o rene. JIHK - ucrounuk reHernyeckoil mHdopmanuu. [eHeTndeckuit ko, MaTpudHbIi NpUHIKMO OMOCHHTE3a
6enkoB. O6pazoBanue PHK no marpune IHK. Perynsuus 6nocunresa. [lonsiTie o romeocTase, peryasiuus IpoLeccoB MpeBpallieHus BEIIeCTB U
SHEPIHUH B KIIETKE.

JeMoHcTpanumM: MUKpoOTpenaparbl KI€TOK pacTeHUH M JKUBOTHBIX; MOJIENb KJIETKH; OMBITHI, WJUIIOCTPUpYIOLIUE Iporiecc GOTOCUHTE3a; MOJEIU
PHK u JIHK, pa3nu4HbIx MOJIEKYI M BUPYCHBIX YacTHUII; cXeMa IMyTeil Mmeradonn3Ma B KJIeTKe; MoJelb-anuinkanus «CuaTe3 6emka.

JlabopaTopHble padoThI:

CTpOCHI/IC 9YKaApUOTUYCCKUX KIICTOK Yy paCTCHHﬁ, JKHNBOTHBIX, FpI/I60B U MPOKAPHUOTUYCCKUX KIICTOK Y 6aKTepHﬁ.



I'naBa 2. Pa3MHOKeHHe U HHANBUAYAJIbHOE pa3BUTHE (OHTOreHe3) opranuzmoB (5 4.)

CamMoBocIpou3BeicHUE - BceoOlee CBOWCTBO kHMBOro. MopMbl pasMHOXKEHHs OpraHu3MoB. becrnonoe pasMHOXEHHE W €ro THIbl. MHTO3 Kak
OCHOBA 0ECIIOJIOTO PA3MHOKEHHSI U POCTa MHOTOKJIETOYHBIX OPIaHU3MOB, €10 OMOJIOTNYECKOE 3HAUCHHE.

[TonoBoe pasmuoxkenue. Meito3, ero Guosiornueckoe 3HaueHue. buonornyeckoe 3Hau€HHUE OTUIOAOTBOPEHHUSL.

[ToHsITHE WHIMBUIYATLHOTO pa3BUTHS (OHTOTEHE3a) y PACTUTEIbHBIX M YKMBOTHBIX OpraHu3moB. JleraeHue, poct, muddepeHiuaiys KIeToK,
OpraHoreHes, pa3MHOXEHHe, CTapeHue, cMepTh ocodel. BrusHue ¢hakTopoB BHENIHEH CpeAbl HA Pa3BUTHE 3apOJIblla. YPOBHH MPHUCIIOCOOICHUS
OpraHu3Ma K U3MEHSIOIIUMCS YCIIOBHSIM.

I[CMOHCTpaIII/II/I:Ta6J'II/IHBI, HWIUIIOCTPUPYIOIIUEC BUIBI 0€ECIT0I0I0 U MOJIOBOTO Pa3MHOXCHUA, 3M6pI/IOHaJ'IBHOFO u HOCT3M6pI/IOHaHBHOFO Pa3BUTHUA
BBICIIHNX paCTeHI/Iﬁ, CXOJACTBO 3ap0m,1mel?1 IIO3BOHOYHBIX JXUBOTHBIX, CXEMbl MUTO3a U Meiio3a.

I'maBa 3. OcHoBbl reneTuku (10 4.) [eHeTnka Kak OTpaciib OHOJOTHUECKOHM Haykd. VICTOpHUSI pasBUTHS T'€HETHKH. 3aKOHOMEPHOCTH HACJIeI0BAHUS
MPHU3HAKOB KUBBIX OpraHu3moB. Paboter I. Mennens. MeToabl UCCIIEOBAaHUS HACICACTBCHHOCTH. | MOPUIOIOTHYECKUI METO H3ydeHUS
HACJICICTBEHHOCTH. MOHOTHOPUIHOE CKpEIIMBaHUE. 3aKOH JIOMUHUPOBAHHUS. 3aKOH paciieruieHus. [oiHoe u HenmoJIHOe JOMUHHPOBAaHUE. 3aKOH
YUCTOTHI TAMET U €ro MUTOoJIoTHYecKoe 00ocHoBaHue. DeHoTum u reHoturl. [ eHeTHYeckoe onpeneneHue moja. [ eHeTnYecKas CTpyKTypa IMOJIOBBIX
xpoMmocoM. HacnenoBanue nmpu3HakoB, CIEIUICHHBIX C MOJOM. XPOMOCOMHAasi TEOPHSI HACIEACTBEHHOCTU. [ €HOTHUIT KaK 1IeJT0CTHAs CUCTEMA.

OcHoBHbIE (OpPMBI U3MEHYMBOCTU. [eHOTHNMYecKas W3MEHYMBOCTb. Myrauuu. IlpuumHel M dYacTtoTa MyTanuid, MyTareHHble (aKTOPBI.
OBooLMOHHasE posib Myrauuil. KomOunHaTuBHAs HM3MEHYMBOCTb. BO3HHMKHOBEHHME pa3iIMUYHBIX KOMOMHALMN T'€HOB M UX POJIb B CO3JaHUU
TeHEeTHUYECKOr0 pa3HooOpa3usi B TMpefenax BUAA. OBOJIOLMUOHHOE 3HAaYeHHME KOMOMHATHBHOM W3MEHUMBOCTH. (DeHOTHIIMYEcKas, WM
MOJIM(pUKAMOHHAS, U3MEHYMBOCTh. POlb ycII0BUI BHEIIHEH Cpebl B Pa3BUTUU U MTPOSBICHUH TPU3HAKOB U CBOWCTB.

JeMoHCTpalMM: MOJEIM-ANIUIMKALMY, WIUIIOCTPUPYIOIINE 3aKOHBI HACICICTBEHHOCTH, TEPEKPECT XPOMOCOM; pe3ylbTaThbl OTBITOB,
IIOKAa3bIBAKOIIUX BJIHNAHHUC YCJ'IOBI/Iﬁ Cp€abl Ha HU3MCHYMBOCTL OPraHU3MOB; rep6apHI>Ie MaTepuajibl, KOJUICKIUH, MYIIAKHA FI/I6pI/II[HI>IX,
MOJIUTTIJIOUIHBIX PACTCHUM.

JlaGopaTopHblie padoThl: l3yueHre HU3MEHUYNBOCTH Y PACTCHUI U KUBOTHBIX. M3ydeHune ¢GeHOTUIIOB

pacTeHuil.
[Tpaktrueckas pabota: Pemenue reHeTHYECKUX 3a1a4.

I'asa 4. T'enernka 4yesioBeka (3 4.)



Mertoapl M3ydeHHs HACIENCTBEHHOCTU 4eloBeka. [ eHeTmueckoe pazHOOOpasue uenoBeKa.
I'eneTnueckue OCHOBBI 370pOBbS. BiMsiHME Cpelbl Ha FEHETUYECKOE 310POBBE YEIOBEKA.
I'enetnueckue Oone3Hu. ['€HOTHIT U 310pPOBHE YETOBEKA.

JleMOHCTpaNMU: XPOMOCOMHBIE aHOMAJIMH YEJIOBEeKa U MX (PEHOTHUITHYECKUE MTPOSBICHUS.
JlabopaTopHas padora:

Cocragienue poI0CIOBHBIX.

I'naBa 5. DBosonuonHHoe yuernue (15 4.)

VYuenue 00 3BoJOLUU Opranuyeckoro Mupa. Y. J[apBuH - OCHOBOIIOJIOKHUK Y4eHUs 00
IBOJNIOLUUH. J[BIOKYIIIME CHIIBI M PEe3yNbTaThl SBOJIONUHU. YCIOKHEHUE PACTCHUH M JKMBOTHBIX B
npoliecce IBOIIOIMU. buonornueckoe pazHooOpazue Kak OCHOBAa YCTOWYHMBOCTH OHochepsl,
pe3yasTaT 3BOMoNHH. CyIIHOCTH 3BOJIOMOHHOTO MOIX0/1a K U3YYEHHUIO KUBBIX OPraHU3MOB.

Bun. Kpurepun Buma. BupooOpazoBanue. I[lonstue mukposBomoruu. [lomymsiiuonHas
cTpykTypa Buzaa. l[lomymsuus Kak sJeMEHTapHas YBOJIOLUUOHHAS eAuHUIA. DaKTOPhI SBOITIOLUH
U UX XapaKTepUCTHUKA.

I[BI/I)KYIJ_[I/IG CHJIbI U PE3YIIBTAThI 9BOJIFOLNHU.

EctectBenHbIil 0TOOp - ABIDKYILAS M HAIpaBISIONIAs cuja 3Boiouuu. bopbba 3a
CYIIECTBOBAaHME KaK OCHOBA €CTECTBEHHOro oTOopa. Poib ectecTBEHHOro 0TOOpa B
(GbopMUPOBaHUHM HOBBIX CBOMCTB, TPU3HAKOB U HOBBIX BUJIOB.

BosHukHOBeHuUE alanTaiuii 1 ©X OTHOCUTENBHBIN Xapakrep. B3anmonpucriocoO1eHHOCTh BUAOB Kak
pe3ynbTaT IeUCTBUSL €CTECTBEHHOrO 0TOOpA.

3HaueHue 3HAHUM O MHUKPOAIBOJIIOLMM IS YIPABICHUS NPUPOJHBIMU MOMYISLUUAMH, PELICHUS
npoOJIeM OXpaHbl TPUPOIBI U PAIHOHATBHOTO MPUPOIOTIONH30BAHHUS.

[Tonsitue o MakpolBoitonuu. COOTHECEHHE MHUKpPO- U MAaKpOdBOJIIOLMU. YCIOXKHEHHE
pacTeHWd ¥ >KMBOTHBIX B MpOIECCe 3BOJIIONUH. buonornyeckoe pazHooOpasue Kak 0CHOBA
YCTOHYHMBOCTH OHMOC]EpHI, pe3ylbTar 3BOIIOLNH.

I[CMOHCTpaIH/II/I: JKUBBIC PpaCTCHHUA M JKUBOTHBIC, rep6apHLIe OK3CMILIAPbI M KOJUJICKIUU
JKUBOTHBIX, MOKAa3bIBAIOIINE WHAMBUAYAJIbHYIO U3MEHUYUBOCTH M Pa3HOOOpasue COpTOB
KYIBTYPHBIX PAacTE€HUH M TOpPOJ JOMAIlHUX JKUBOTHBIX, & TAKXKE PE3yIbTAThI
IOPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie 0OMTaHusl M Pe3yIbTaThl BUI000PAa30BaHUS; CXEMBI,
WITIOCTPUPYIOIINE TIPOIIECCHl BUI000PA30BaHUS U COOTHOUICHUE MyTEH MPOrPECCUBHOM
OHMOJIOrMUYECKOM IBOIIOIIHH.

JlabopaTopnas padora: V3ydenne npucrnocoOJIeHHOCTH OPraHU3MOB K cpezie OOUTaHuUs.

I'maBa 6. OcHoBBI cesieknuu U GuoTexHosoruu (3 4.) 3ama4uu ¥ METOIBI CeNeKIMU. [ eHeTHKa KaK
Hay4Hasi OCHOBA CEJICKIINU OPraHn3MOB. JI0CTHKEHUSI MUPOBOI M OTEYECTBEHHOM CENEKINH.

JleMoHcTpanuu: pacTeHus], repOapHble SK3eMIUIAPbI, MYISKHU, Tabnuibl, ¢ortorpadu,
WITIOCTPUPYIOLIME PE3YIAbTaThl CENEKIMOHHON paboThI;TOPTPETHI CENEKIIHOHEPOB.

I'naBa 7. Bo3HUKHOBeHHe U pa3BuTHe Ku3HN Ha 3emuie (4 4.) B3rsiibl, THIOTE3bI U TEOPUH O
MPOUCXOXKACHUH KU3HU. OpraHuuecKuii MUp Kak pe3ynbTar 3BoJtonuu. Vctopus pa3Butus
OpPraHUYECKOTO MUpA.

JleMOHCTpalMM: OKaMEHEJIOCTH, OTIEYaTKH PAaCTEHUI U KUBOTHBIX B JPEBHUX MOPOJAX;
PENPOAYKIIMH KapTHH, OTpakaromux ¢Gropy U (ayHy pa3IuuHBIX 3p U HEPUOI0

I'naBa 8. B3aumocBsi3u opraHu3MoB 1 oKpy:kamwuieii cpeabl (16 4.)

Oxpyxatomasi cpefia - UCTOYHUK BEIIECTB, SHEPTUU U MHPOPMALUU. DKOJIOTHUS, KaK HayKa.
Bnusinue skonornyeckux (pakTopoB Ha OpraHu3Mbl. [IpucnocobiaeHus OpraHu3MoB K



pasnuYHBIM dKoJIorHYecKuM (dakropam. [lomymsamws. Tumbl B3aUMOACUCTBHS TOMYISIITUI
pa3HbIX BHIOB (KOHKYPEHIIHS, XUIIHUYECTBO, CAMOKO3, MApa3suTH3M).

OKOCUCTEMHAsl OpPTraHu3alus KUBOM NpUpoabl. DKocUCTeMbI. Poib mpousBoauTese,
noTpeduTeNnel U paspyluTeiae OpraHnyecKux BEIIECTB B 3KOCUCTEMAX U KPYrOBOPOTE BELIECTB
B nnpupoJe. [Iumessie cBs3u B 3xocucteMe. OCOOEHHOCTH arpo3KOCUCTEM.

buocdepa - mmobanpHas sxkocuctema. B.M. BepHajackuii - 0CHOBOMOJOXHUK YIEHUS O
ouocdepe. Ponp denoBeka B 6mocepe. DKonoruyeckue npoOiaemMpl, UX BIMSHUE Ha >KU3Hb
yenoBeka. [locnencTBust NEATENbHOCTH YENOBEKa B SKOCHCTEMAaX, BIIMSHHE €ro MOCTYIKOB
Ha KUBBIE OPTaHU3MbI U IKOCUCTEMBI.

JleMOHCTpaNuu: TabIHIbl, WLTIOCTPUPYIOIINE CTPYKTYPY Onocdepsr; cxema KpyroBopora
BEIIECTB U MPEBPALICHHS YHEPTHH B OMOcdepe; cxeMa BIHSHHS XO3iCTBEHHOU JIESTEIIbHOCTH
YeJIoBeKa Ha MPUPO/LY; MOeb-anruirKaius «bruocdepa v 4enoBek»; KapThl 3aMI0BETHIUKOB
Poccun.

JlaGopaTopHble padoThI:

CrpoeHue pacTeHHil B CBSI3U C YCIOBUSAMHU JKU3HU.

[Toacuer MHAEKCOB TIOTHOCTH JIJIsi OTIPECICHHBIX BHIOB PACTCHHUH.
Brinenenne nunieBbIx enei B MCKYCCTBEHHOM

9KOCHCTEME (Ha MPUMEpPE aKBapHyMa).

IIpakTHyeckune padorTsi:

HabGnronenust 3a C€30HHBIMU U3MEHEHUSMHU B KUBOM

npupoze. CocraBieHHE CXEM NEpeaun BEIIECTB U

sHepruu (1enei MuTanus).

BeisiBiieHHE MPUCTIOCOOICHUIT OPraHi3MOB K cpesie oOuTaHus (Ha KOHKPETHBIX MPUMEpax), THIIOB
B3aMMOJICHCTBYSI MIONYIISILIUI PA3HBIX BUJIOB B KOHKPETHOM 3KOCHCTEME.

AHanu3 1 oleHKa BIMSIHUS (PAKTOPOB OKpYKaOIIE cpenbl, (PaKTOpoB prcKa Ha 310POBbHE,
MOCJIE/ICTBUI JACSITEIIBHOCTH YeNIOBEKa B 9KOCHUCTEMAaX, COOCTBEHHBIX MOCTYIKOB Ha KUBbIE
OpraHu3Mbl U SKOCUCTEMBI.
INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
KYPCA BHEYPOUHOM JEATEJBHOCTH

3aHATHST B paMKax I[porpaMMbl HampaBieHbl Ha oOecleyeHue JAOCTHXKEHUS
HIKOJIbHUKAMHU CJIEAYIOIIMX JIMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX
pe3yJIbTaTOoB.

JInyHOCTHBIE pe3y/IbTaThl:

B cgpepe  epadicoanckozo eocnumanus: TOTOBHOCTb K KOHCTPYKTUBHOM COBMECTHOM
NEATEIbHOCTH IIPU BBITIOJIHEHUH UCCIIEIOBAaHUMN U IIPOEKTOB, CTPEMIICHUE K B3aMMOIIOHUMAHUIO U
B3aMMOITOMOIIH.

B cgpepe nampuomuueckozo 6ocnumanus: OTHOLUIEHUE K OMOJIOTMH KaK K BaXKHOM
COCTABJISIFOLIEN KYJIbTYpBI, TOPAOCTh 3a BKJAJ POCCHMCKMX W COBETCKUX YYEHBIX B PA3BUTHE
MHUPOBOW OMOJIOTUYECKOM HAayKH.

B cepe oyxosno-npascmeenno2o eocnumarnus:  TOTOBHOCTH OLICHUBATh IIOBEICHUE U
IIOCTYNKA C IO3ULHMHA HPABCTBEHHBIX HOPM M HOPM DKOJOTMYECKOH KYJIbTYpbI, IOHUMAaHHE
3HAYUMOCTH HPABCTBEHHOTO aCMeKTa JEATeIbHOCTH YeJIOBeKa B MEIULIMHE 1 OMOJIOTHH.

B cghepe scmemuueckozo 6ocnumanus: TOHUMaHHE pOIM OHUOIOTMU B
(OpMUPOBAHUU ICTETUYECKON KYIbTYPhI TUUHOCTH.

B cghepe ¢usuueckoco eocnumanus, opmupoeanus Kyiemypbl 300p06bs U



IMOYUOHALHO2O 0N1a20NOYYUsA; OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3/I0pOBBIO U YCTaHOBKA
Ha 37I0pOBbIi 00pa3 ®U3HHU (3A0POBOE MUTAHKUE, COOJTIOICHIE THTUCHUYECKUX TPABHI U

HOPM, cOaJTaHCUPOBAHHBII PEXKUM 3aHATHUI U OTJBIXA, PETYIIIpHas GU3NUECKasi aKTUBHOCTB);
OCO3HaHUE MOCIEACTBUM U HENPUATHE BPEAHBIX PUBBIUEK (YIOTpEOICHUE alIKOT0JIsl, HApPKOTHUKOB,
KypeHue) u HHbIX (opM Bpeda Ansd (U3UYECKOTO U INCHXUYECKOTO 3JI0POBbS;
coOirofieHne MpaBuil 0€30MacCHOCTH, B TOM YHKCJE HABBIKM OE30MAaCHOTO MOBEACHUS B MPUPOTHOM
cpene; chopMHpOBaHHOCTH HAaBBIKA peiieKCcHH, yIpaBiIeHHe COOCTBEHHBIM AYMOIIMOHAITBHBIM
COCTOSTHUEM.

B cgpepe mpyoosoco socnumanus: aKTUBHOE y4acTHE B PEIICHUM MPAKTHUECKHUX 3a7ad (B
pamMKax CeMbH, IIKOJBI, ropoja, Kpas) OUOJIOTMYECKOW U SKOJOTMYeCKON HampaBlIEHHOCTH,
MHTEpPEC K NPAKTHUYECKOMY H3yYEHHUIO MPOQECcCHid, CBSI3aHHBIX C OMOJIOTHEH.

B cghepe sxonocuueckozo 6ocnumanus: opueHTalMs Ha TPUMEHEHHUE OMOIOrMYECKUX 3HaHUN
IIPU PEIICHHUH 3a/1a4 B 00J1aCTH OKPY’KarOIIeH Cpe/Ibl; OCO3HAHUE SKOJOTMUECKUX MPo0iIeM U myTel ux
pellIeHus; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKON JESATENIbHOCTH IKOJIOTMYECKOM HAPaBICHHOCTH.

B cgpepe nonumanusa yenHOCmMuHay4Ho20 no3HAKUA . OPUCHTAIMS HA COBPEMEHHYIO CHUCTEMY
HAy4YHBIX TPEJCTAaBICHUN 00 OCHOBHBIX OHMOJOTMYECKHX 3aKOHOMEPHOCTSX, B3aMMOCBS3SIX
YyeloBeKa C MPUPOJHONM M COLMAJIbHOW CpENOW;

MOHUMaHKUE POJIH OMOJIOTMYECKOH HAyKH B ()OPMHPOBAHHUM HAYYHOTO MHUPOBO33PECHHS; PA3BUTHE
Hay4yHOU J110003HATENBHOCTH, UHTEpPECA K OMOJOTrMYEeCKOW HayKe, HaBBIKOB MCCIIEI0BATEIbCKON
JeSITeIIbHOCTH.

B cipepe adanmayuu K usmeHAIOWUMCS YCIOBUSAM COYUATLHOU U NPUPOOHOU CPeObl:

aJICKBaTHAs OIICHKA M3MEHSIOIINXCS YCIIOBUM; IPUHATHE pelieHus! (HHINBHIyaIbHOE, B

TpyIIe) B W3MEHSIOMIMXCS YCIOBHSIX Ha OCHOBAaHWM aHaJIHM3a OMOJOTHYECKOW MHPOpPMALUHY,
TUTAHUPOBAHKE JCHCTBUI B HOBOW CHTYyallMd HAa OCHOBAaHMH 3HAHUH OMOJOTHMYECKUX
3aKOHOMEPHOCTEN.

MeTanpeaMeTHble pe3yJbTaThl:

B cghepe osnadenus ynusepcanonvimu yueOnbMu no3HasamenbHblMu oelucmeusmu. bazoBbie
JIOTUYECKHE NCHCTBUSL:

BBISIBIIAIT M XapaKTePH30BaTh CYHICCTBEHHBIC NPU3HAKA OHOJIOTMYECKHX 0OBEKTOB
(ssBHICHUT);

VcTaHaBIUBATH CYIIECTBEHHBIN MPU3HAK KIacCH(HKALMKA OUOJIOTHUECKUX OOBEKTOB (SIBICHUIA,
MIPOLIECCOB), OCHOBaHMs JUIsl OOOOIIEHHs M CpaBHEHHUS, KPUTEPUU MPOBOJMMOIO aHAIN3A;

C y4€TOM NpEeUIOKEHHON OMOJIOrMYecKOM 3aJaud BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS
B paccMaTpuBaeMblX (akTax U HaOJIOJEHUSX; Mpeasaratb KpUTEpUH Ui BbISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

BBIBIIATh AePUUUTH HMH(pOpPMAIMM, JAHHBIX, HEOOXOMUMBIX JUISl PpeEIIEHUs ITOCTaBICHHOM
3aJauuy;

BBISIBJISITH [IPUYUHHO-CIICICTBEHHBIE CBA3M MpPU HM3y4YE€HUU OUOJIOTMYECKUX SIBICHUN U
IIPOLIECCOB; JieJaTh BBIBOABI C HCIOJB30BAaHUEM JIEYKTHUBHBIX W MHIYKTHUBHBIX
YMO3aKIIIOYEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH, (POPMYIUPOBATH TUIIOTE3bI O B3aUMOCBS3SX;

CaMOCTOSITENIbHO BBIOMpATh CHOCO0 pelieHus y4eOHOW OMOJOruueckod 3aaadM (CpaBHUBATb
HECKOJIbKO BapMAaHTOB pEIICHUs], BRIOMpaTh Haubosee NoIXOIAIIMNA ¢ yYETOM CaMOCTOSITEIILHO
BBIJICTICHHBIX KPUTEPUER).

basoBble HccienoBaTenbckue 1eHCTBUS:

MCIOJIb30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUIM HHCTPYMEHT IMO3HAHNUS;

¢dbopMynMpoBaTh  BONPOCHL, (UKCUPYIOIIUE pa3pblB  MEXAY pealbHbIM U JKeJIaTebHbIM
COCTOSIHEM CUTYyalllU, OOBEKTa, U CAMOCTOSTENIbHO YCTAaHABIMBATH HCKOMOE U JJAHHOE;

(GbopMHpOBATh TUMOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXIECHUN, apryMEHTHPOBATH CBOIO
MIO3ULMI0, MHEHHE;

MIPOBOJIUTH 110 CAMOCTOSTEILHO COCTABIEHHOMY IJIaHy HAOJ0CHNE, HECIIOKHBIA OMOJIOTHYeCKUN
9KCIEPUMEHT, HEOOJBIIOE MCCIEJOBAHUE [0 YCTaHOBJIEHHIO OCOOCHHOCTEN




Ouonormyeckoro o0bekTa (Imporecca) U3yueHus,

NPUYHHHO-CJICICTBEHHBIX CBSI3¢ M 3aBUCHMOCTEH OHMOJOTMYECKHX OOBEKTOB MEXIY COOOM.
OIICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POPMAIUIO, TIOJYYECHHYIO B XOJ€ HAOIIOICHUS U
IKCIEPUMEHTA;

CaMOCTOSITeNILHO  (hopMynHpoBaTh O0O0OOIIEHUS W BBIBOJABI 10 pe3yJbTaTaM MPOBEIEHHOTO

HAOJIIOICHUS, SKCIIEPUMEHTA, BJIAJCTh WHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH MOJYYCHHBIX

BBIBOJIOB Y 0000IIEHNIA;

MIPOTHO3UPOBATh BO3MOXKHOE JAaJIbHEHIIIee pa3BUTHE OMOJIOTUIECKHUX MTPOIIECCOB U X MOCICICTBHSI

B QHAJIOTUYHBIX WJIH CXOJHBIX CHTYAIHSX, & TAKXKE BBIJIBUTATh MPEINOIIOKEHUS 00 X pa3BUTUU

B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

PaGora c undopmarmei:

MPUMEHSTh PA3JIMYHBIC METOJIbI, HHCTPYMEHTBI M 3aIIPOCHI IPH TTOUCKE U 0TOOPE OMOIOTUIECKON
uHQOpMAllMM WJIM JIaHHBIX W3 HCTOYHUKOB C  y4YETOM MPEIJIOKEHHOU yueOHOU
OMOJIOTUYECKOH 3a/1a4H;

BBIOMPATh, AaHATM3UPOBATh, CHCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH ONOJIOTHIECKYIO

MH(OPMAIIHIO Pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHUS;

HaXOJUTh CXOJHBIC aPTyMEHTHI (IOATBEPKIAFOIINE WA OTIPOBEPTAIOINE OJHY U Ty Ke HJICH0,
BEPCHUIO) B pa3IMYHBIX UH(OPMAIIMOHHBIX UCTOYHUKAX;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBbHYIO (hOpMy IpeacTaBieHus HHGOpMAIK 1
WJLTIOCTPUPOBATH PEIIaeMbIC 33]Ja4l HECIIOKHBIMU CXEMaMH, IMarpaMMaMu, HHOU TpaduKoi 1
UX KOMOHMHAILIUSIMU;

OIICHUBATh HAJEKHOCTH OMOJIOTHYECKON HHDOPMAIIMK TT0  KPUTEPHUSIM, TIPEUIOKCHHBIM YIUTEIIEM
WK CHOPMYIIUPOBAHHBIM CAMOCTOSTEIIBHO;

3aIIOMUHATh H CUCTEMATH3UPOBATh OMOJIOTHYECKYIO HH(POPMAITHIO.

B cghepe oenadenus ynmusepcanvmvimu yueOHbIMU KOMMYHUKAMUHbIMU Oelicmeusmu OOIICHHE:

BOCIIPUHUMATh U (DOPMYyJTUPOBATh CYXKICHHS, BBIPAKATh IMOIMH B IPOIECCE BHITOTHCHHS
MIPAKTUYECKHUX H JIA0OPATOPHBIX paboT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3pEHUS) B YCTHBIX M MUCbMEHHBIX TEKCTAaX;

pacro3HaBaTh HeBepOaJIbHBIC CPEICTBA OOIICHNS, TOHUMATh 3HAUCHHE COIUANILHBIX  3HAKOB,
3HaTh W PACIIO3HABATh MPEINOCHUIKM KOH(IMKTHBIX CUTYAIHd U CMATYaTh KOH(JIUKTEI,
BECTHU NIEPETOBOPHI;

MOHUMATh HAaMEPEHUs JPYTuX, MPOSBIATh YBAXHUTECIHLHOC OTHOIICHHE K COOCCENHHKY U
B KOPPEKTHOH opme GopMyTupOBaTh CBOM BO3PAKEHHUS;

B XO0JI€ TUaora u/WiK JUCKYCCHH 33]1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOil GHOTOTHIECKON
TEMbl W BBICKa3bIBaTh WJCH, HAICJICHHBIE Ha peIIeHUue OMOIOTHYECKOH 3a1auu 1
nojepkaHue OJaroxenaTenbHOCTH OOLIEHMS,

COTIOCTABJISITh CBOM CYKIEHHUS C CYXKACHUSMU JPYIMX YYaCTHUKOB JHaliora, OOHapyXKUBaTh
pa3IuIHsI ¥ CXOACTBO TTO3UITHIA;

MyOJIMYHO TIPEJCTABIATH PE3YJbTAThl BHITIOJHEHHOTO OHOJOTHYECKOTO OTBITA (IKCIICPUMEHTA,
UCCIICIOBAHMUS, TIPOEKTA);

00 caMOCTOATEIbHO BEIOMPATh (hOpMaT BBICTYIIJICHHS C YUETOM 3a/1a4 MTPe3eHTAINH U
OCOOCHHOCTEH ayJUTOPUM W B COOTBETCTBHM C HHM COCTaBJISTh YCTHBIC H
MMCbMEHHBIE TEKCTHI C UCTIOIB30BaHUEM HILTIOCTPATUBHBIX MaTEpUaoOB.

CoBMecCTHAas IeITeIbHOCTh (COTPYAHUYECTBO):

00 moHUMaTh W WCIONB30BaTh MPEHMYIIECTBA KOMAHJIHOW W WHIWBHIYaTHLHOW PabOTHI
MIPU PEUICHHH KOHKPETHON OMOIOTHYeCKOW MpoOieMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHECHHS TPYIIOBBIX (DOPM B3aWMOJCUCTBHUS MPHU PEIICHUU ITOCTABICHHON YIeOHOM
3a/1a4u;

00 mnpuHUMATH IeJTb COBMECTHOM JCSITEILHOCTH, KOJJISKTUBHO CTPOHUTH JCHCTBUS 110 e€
JOCTUKEHHIO. paclpeieNiiTh POJH, AOTOBAPUBATHCS, OOCYKIaTh MPOIECC U pe3yibTar
COBMECTHOM paboThI;

OO0 yMmeTh 0000maTh MHEHHS HECKOJIBKHX JIFOJICH, MPOSIBIISITH TOTOBHOCTH PYKOBOIUTH,




BBITIOJHATH IOPYYEHMS, TOAUNHATHCS;

00 muaHUpOBaTh OPraHHU3AIMI0 COBMECTHOM paboOThl, OMpPENENiTh CBOIO pPOib (C yuéTom
NPEANOYTCHUI M BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aUMOJICHCTBUS), PACIIPEICIISATh
3ala4yd MEXJy WICHaMH KOMAaHJbl, y4acTBOBaTh B TPYMIOBBIX (hopMax pabOThI
(oOcyxaeHusT, 0OOMEH MHEHHUSIMU, MO3T'OBBIC IIITYPMbI U HHBIC);

CJ[0 BBIMOJIHATH CBOIO YaCTh PadOThI, JOCTUTaTh KAYECTBEHHOT'O PE3YJIbTaTa [0 CBOEMY
HAIPaBJICHUIO U KOOPAUHUPOBATH CBOM JIEUCTBUS C IPYTUMH YJIE€HAMU KOMaH/IbL;

[J0J oueHMBaTh KauyeCTBO CBOErO BKJIaJa B OOMMHA MPOAYKT IO KpPUTEPHUSM,
CaMOCTOSITENTLHO C(OPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUS; CPAaBHUBATD
pe3ynbTaThl C UCXOJHOM 3a7a4el U BKJIa/l KAKJI0TO YJIEHa KOMaH/Ibl B IOCTUKEHUE
pe3ybTaToOB, pa3NeiATh cQepy OTBETCTBEHHOCTH U TPOSBISATH TOTOBHOCTH K
MIPEA0CTABIECHUIO OTYETA Mepe]] TPYIION;

J0J oBnaneTb CHUCTEMOW YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JCHCTBUH, KOTOpas
obecrieynBaeT CPOPMHUPOBAHHOCTH COIUAIBHBIX HABBIKOB M 3MOIMOHAIBLHOTO MHTEJIEKTA
LIKOJIbHUKOB.

B cgepe o6radenus yHusepcanrbHulMu YYeOHLIMU PeSYIAMUSHLIMU  OUCTNBUIMU.
Camoopranusanus:

(] BBISBISTH NPOOJEMBI JUIsI PELICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsIX, UCIIOIb3Ys
OHMOJIOTHYeCKHUEe 3HAHUS;

(10 OpHEHTHPOBATHCS B PA3IMYHBIX [TOIX0IaX MPUHATHS peIICHUH (MHANBUIYaTbHOE, IIPHHSATHE
pELICHUs B TPYIIIE, IPHUHATHE PELICHHH TPYIIOi);

[10J CcaMOCTOATEIbHO COCTABJSATH AJITOPUTM pELICHUS 3aadd (WM €ro 4YacTh), BHIOUPAThH
crocod pemieHuss y4eOHOW OWONOTMYECKON 3a7auul ¢ y4ETOM MMEIOLIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh IpeiJlaracMble BApUaHThI
pElICHUN;

[10J cocTaBiaTh IUTaH JCWCTBHI (UTaH peaju3allii  HAMEYEHHOTO aJfOpUTMa
pellieHns), KOPPEeKTUPOBATh MPEAJIOKEHHBIN AJITOPUTM € YYETOM IOJYyYEHUS HOBBIX
OHMOJIOTMYECKHUX 3HAaHUHN 00 U3ydyaeMOM OMOJIOTHYECKOM 00BEKTE;

) nenatb BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJIb (pediekcus):

[0 BmageTh cioco0aMu CaMOKOHTPOJIS,, CAMOMOTHUBALUU U pedIIeKCuu;

(][] nmaBaTh aAeKBaTHYIO OLEHKY CUTyallUH U IIPeUIaraTh IUIaH €€ N3MEHEHMS;

[J[J  y4uTBIBaTh KOHTEKCT U MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU
peleHnny4e0HON OMOJIOrHUecKor 3aauu, aanTupoOBaTh pPELIeHHEe K MEHSIOIUMCS
00CTOATENLCTBAM;

[ OOBSCHATH IPUYUHBI TOCTHIKEHUS (HEJOCTUKEHMSI) pPe3yNbTaToOB JESTEIbHOCTH, JaBaTh
OLIEHKY TNpUOOPETEHHOMY ONBITY, YMETh HAaXOJUTh IIO3UTHUBHOE B IMPOM3OLIEIIICH
CUTYalluHy,

[10J BHOCHUTh KOPPEKTHUBBl B J€ATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MEHHUBILIUXCS CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

(][] oueHuBaTh COOTBETCTBHME PE3YyJIbTaTa LIEIU U YCIOBUSM.

OMOIMOHATbHBIA UHTEIIEKT:

(00 pa3nuyarh, Ha3bIBaTb U YIPABIATb COOCTBEHHBIMM SMOLUSAMH U 3MOLMSIMHU APYTHX;

[0 BBIABIATH U aHAJIM3UPOBATH PUUMHBI SMOIIHI;

[0 craBUTh ce0si HA MECTO JIPyroro 4ejaoBeKa, MOHMMAaTh MOTHBBI U HaMEPEHHs IPYroro;

[0 peryaupoBaTth COCO0 BBIPAKEHUS IMOLIUH.

OO0 TIlpunstue ceds U APYTrHX;

(][] 0ocCO3HaHHO OTHOCHUTHCS K IPYrOMY YEJIOBEKY, €r0 MHEHUIO;

(100 mpu3HaBaTh CBOE MPaBO Ha OIIMOKY U TaKOE K€ MPaBo JAPYyroro;

(100 OTKPBITOCTb ce0e U APYTUM;

[J[J oco3HaBaTh HEBO3MOXKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

[10J oBIaAETh CUCTEMON YHUBEPCAIBHBIX YUEOHBIX PETYISATHUBHBIX AEHCTBUI, KOTOpas




obecrieunBaeT (pOPMHUPOBAHUE CMBICTIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSS TIO3UIIHS

JUYHOCTH), U XKU3HEHHBIX HABBIKOB JMYHOCTH (yIpaBieHHUs cO0O0H, caMOJAUCUHUILINHBI,

YCTOMYUBOTO MOBEICHHS).

IIpenmeTHble pe3yJibTaThl OCBOCHHUS TPOrpaMMbl B

MO3HABATEIBHON (MHTEIUIEKTYILHON) chepe:
— TpHOOpPETEeHUE OMbITa UCIOJIB30BAHUS METOJO0B OMOJIOTUYECKOW HAYKH C IEIbI0 U3yUeHUSs
OMOJIOTUYECKNX OOBEKTOB, SIBJICHHUI W IMPOILIECCOB: HAONIOICHUE, OMHCAHUE, IPOBEICHIE
HECJIO)KHBIX OHOJOTMYECKHX OMNBITOB M AKCIEPUMEHTOB, B TOM YHUCIE C HCIIOJIb30BAHHEM
AQHAJIOTOBBIX U IIU(PPOBBIX OMOJIOTUIECKUX TPHUOOPOB 1 MHCTPYMEHTOB;
— (dopMupOBaHHE YMEHHSI HHTETPUPOBATH OMOJIOTUYCCKUE 3HAHMS CO 3HAHUSMHU U3 JPYTUX YIeOHBIX
npeaMeToB ((BU3UKH, XUMHH, reorpaduu, UCTOPHH, OOIIECTBO3HAHUS
UT. 1),

— (dopmupoBaHHe YMEHHI pemiaTh ydeOHble 3a/1adyl OMOJIOTUYECKOTO CO/IEP)KaHUs, BBISBIISTD
MIPUYUHHO-CJICICTBEHHBIC CBSI3H, POBOJIUTH KAYECTBEHHBIE W KOJIMYECTBEHHBIC PACUCTHI, 1eIaTh
BBIBOJIbI HA OCHOBAHUH MOJyYEHHBIX PE3yJIbTaTOB;

— (dopMupoBaHHEe yMEHHUS IUIAHUPOBATh Y4eOHOE HCCIIEOBAHHUE WIIM MPOEKTHYIO paboTy ¢
Y4eTOM TIOCTaBJICHHON eNH: POPMYITUPOBATH IPOOIIEMY, TUTIOTE3Y U CTABUTH 33a4d HCCIICIOBAHMSI,
BBIOMpATh a/J€KBATHO TIOCTABJICHHOM IIENM METOMbI, JeJaTh BHIBOJABI IO Pe3yIbTaTaM
WCCJICIOBAHMSI HJTU TIPOCKTHOU JCSITEITLHOCTH;

— (opmupoBanue uHTEpECa K YyriyOJeHHI0  OHOJOTHYECKUX 3HAHUH (peanpoduibHas
MOATOTOBKA U MpodeccuoHanbHasi OpUeHTAIMs ) U BEIOOPY OMOJIOTUH Kak MPOUIBHOTO IpeaMeTa Ha
CTYICHHU CPEIHEro MOJHOTO 00pa3oBaHus AJis Oyaymieil mpodecCHOHABHONW — IeSTETbHOCTH, B
obOnactu OWONOTMM, MEIUIMHBI, SKOJOTHH, ICUXOJIOTUHU, BETEPUHAPUH, CEIbCKOTO X03SIICTBA;

— BIIaJICHHUE HaBBIKaMH paboThI ¢ HH(pOpMalMell eCTeCTBEHHO-HAYYHOTO COJIepyKaHUS,
MIPEJICTABICHHON B pa3Hoil ¢opMe (B BUIC TEKCTa, TAOJUYHBIX JAHHBIX, CXeM, TPaPUKOB,
auarpamM, Mojenel, u300pakeHui), KPUTHUECKOTO aHajiu3a HHPOpMAIMHU U OIICHKH ee
JIOCTOBEPHOCTH,

— yMEHHE UHTErpHUpOBaTh OMOJIOTMYECKUE 3HAHMS CO 3HAHUSAMU APYTUX Y4EOHBIX MPEIMETOB;
HWHTEpEC K YrIIyOJICHUIO0 OMOJIOTMYECKUX 3HAHUN M BBIOOPY OHMOJIOTHH Kak MPO(HILHOTO IMpeaMeTra
Ha YpOBHE cpeaHero ooiero oOpazoBanus Uil Oynymied mpodecCHOHANbHON NEATEIBHOCTH B
o0jacTH OWOJIOTHH, MEIUIIUHBI, JKOJIOTHH, BETCPUHAPHUH, CEIBCKOTO XO3SHUCTBA, IHIICBOM
MPOMBIIIICHHOCTH, TICUXOJIOTHUH, UCKYCCTBA, CIIOPTA - UMETh YETKHUE IMPEJICTABICHUS O
MaTEPUATUCTHYECKON CYITHOCTH T€HOMOB KUBBIX OPTaHH3MOB M PETYIISAIIUIO UX PA0OTHI;

— 3HAHHE OCHOBHBIX (DAKTOPOB OKPYKAMOIICH CpPEJbl, BIUSIONINX HA Pa3BUTHE H
CYIIECTBOBAHUE KUBBIX OPTAHU3MOB, aJaNTalni K (haKToOpaM OKPYXKArOIIEeH CPe/IbI;

— 3HAaHHWE OCHOBHBIX IOJXOJI0B OMOTEXHOJIOTHH, HCIIOIH30BAHUS €€ JOCTI)KCHUN B
COBPEMEHHOW XKU3HU YeJI0BEKa, OCOOCHHOCTH HCITOJIb30BAHUS KHUBBIX OPTaHU3MOB IS
MIPOM3BOJICTBEHHBIX HYXK]I YEIIOBEKA,

— TOHMMaHHE MOJEKYISpPHBIX MEXaHM3MOB  peajH3allid  HaCJIEICTBEHHOU WH(pOpMAIUU U
yMeHHe CBOOOHO ONEPUPOBATH OCHOBHBIMH MOHATHIMH MOJIEKYJISIPHOW OMOJIOTHUHU U €€ COBPEMEHHBIX
HaIpaBJIEHUH — F€HOMUKH, METAr€HOMUKH, IPOTEOMHUKHU;
— 3HAaHHME OCHOBHBIX 3a00JI€BaHMIl 4eIOBEeKa, MEXaHU3MOB UX Pa3BUTHS, criocobax

UX JUArHOCTUKH U JICUCHHUS,

— (dopmupoBaHHEe YMEHHUS HCIIOJIH30BATh MOHATUHHBIN ammapaT ¥ CUMBOJINYECKUN SI3bIK
T€HETUKH, TPAMOTHOE MPUMEHEHHE HAYYHBIX TEPMHUHOB, MOHSATHH, TEOPHUil, 3aKOHOB JJIs
OOBsICHEHHSI HAOMIOJAEMBIX OHOJOTHYECKUX OOBEKTOB, SIBIECHUH U MPOIECCOB, MO3BOJSIONINX
3JI0KUTH QYHIAMEHT HAyYHOTO MUPOBO33PEHUS.

B nieHHOCTHO-OpUEHTAIIMOHHOH cdepe:
— 3HaHHWe, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJIOTUH MOJEKYISIPHOW OMOJIOTHH MO3BOJISET

yCIICmHO peulaTb TaKUC 3JIO60,Z[HCBHBI€ HpOGJICMLI, KakKk oOXpaHa oxpyxcaromeﬁ CpCabl,
COXPAaHCHUC 310POBbA UCJIIOBCKA, KOHTPOJb U BOCCTAHOBJICHUE DKOCHCTEM.



TEMATHYECKOE INTAHUPOBAHUE

5 (34 gaca)

Ne Ha3Banue Tembl Kou-Bo
n/n YPOKOB
BBenenue 6

1 bwuonorus-Hayka o )KWBOW MPUPOJIEC 1

2 Meto/pl HCCIIeIOBaHKsI B OMOIOTHI 1

3 Pa3nooOpasue xuBO# mpupobl. [{apcTBa )KUBBIX OPraHH3MOB. 1
OTnuuuTenbHble IPU3HAKU KUBOTO.

4 Cpenbl 0OUTaHUS KUBBIX OPTaHU3MOB, B3aUMOCBSI3b OPTaHU3MOB B 1
5 Dxomormueckue (GakTOphl M WX BIMSHAC HA KUBBIC OPraHM3MbBI, -
BIMSIHME 4YeJIOBeKa Ha MpHupomy, e€ oxpana. [IpakTuueckas pabora
6 Dxckypcus Nel 1

MHoroo0pa3ue KUBbIX OPraHU3MOB, OCEHHHUE SIBJICHUS B )KU3HU
Pa3znen 1. KiteTrouHoe cTpoeHne opraHu3MoB 11
7 YcrpoiicTBo yBenuuuTenbHbIX Mpubopos JI.P.-1VYerpoiicTBo nymbl u 1
CBETOBOTO MHKpockorma. [IpaBuna paboThl ¢ HUMH
JI.P.-2 VI3y4eHne KIETOK PACTCHHS C TIOMOIIBIO JTYTIBI
8 CrpoeHue KIETKH 1
9 IlpuroroBneHne MUKpOMpenapaTa KoKl yenryn adyka JI.P.-3 1
[IpuroroBnenne MUKponpenapara KOXKHIbI YEIIyH JTyKa,
10 ITnactuas JI.P.-4 1
[IpurorosneHue npenaparoB U pacCMaTPUBAHUE IO
MHUKPOCKOIIOM IIJIACTUJ B KJIETKAX JINCTA OJEH, IUIOA0B TOMATa,
11 Xumwudeckuii COCTaB KJICTKH: HCOPraHUYECKUAE H OPraHNYECKHUEC 1
12 KusHenesTenbHOCTD KICTKH: MMOCTYIUICHHE BEIIECTB B KIETKY 1
[TpuroroBnenue npenapara U pacCMarpyuBaHKE MO MUKPOCKOIIOM 1
JBU>KCHMS LIUTOILIA3MbI B KJIETKAX JIMCTA 3JI0JEU
13 KusHenesTenbHOCTD KIETKH: JEICHHE POCT, PA3BUTHE 1
14 TlousTHE «TKaHBY. 1
15 Ocobennoctu crpoenus kinerok JI.P.-6 1
PaccMarpuBaHne 1o MUKpOCKOIIOM FOTOBBIX MUKPOIIPENIapaTOB
16 O6oo6maromwii ypok mno teme «KiieTo4HOe CTPOCHHE OPTaHU3MOB» 1
Paznen 2. llapcTBo BakTepun
17 Bakrepun, ux pasHoOOpa3ue, CTPOCHHE U KU3HEACATCILHOCTD 1
18 ' Ponb Gakrepuii B mpupojIe U )KU3HU YesloBeKa Bakrepuu — 1

BO30yauTenH 3a0o1eBaHuid. Mepsl npoduaakTuky 3a00aeBaHmiH,

Paznen 3. HapcTBo I'pndst




19 OG6mas xapakTeprcTHKa TPHOOB, CTPOCHUE U JKU3HEAEITEIILHOCTD 1
20 IHnsmounsie TpuosL. [IpaBuna cbopa u oxpana. [Ipodunakruka 1
orpasienus rpubdamu, 1-a1 nomoip. JI.P.-7 CtpoeHue nioaoBbIx
21 TlnecueBble TpuObI 1 apoxok. JI.P.-8 OcoBeHHOCTH CTPOCHHS MyKopa
22  T'puObI-Iapa3uThl, pPoJib TPHOOB B MPHUPOJEC W KU3HU YEIOBEKA 1
23 Oo6o6marommmii ypok 1o teme «llapctBo rpuboB» 1
Pa3nea 4. HapcTrBo Pacrenus 13
24 boraHWKa — HayKa O paCTECHHSX, METOIBI UX U3yYCHUS. 1
Mmuoroo0pasue pacTeHui, ux CBsA3b CO Cpeoi 0OUTaHus, pOJib B
25 OaHOKJIETOYHBIC BOAOPOCIIH, UX 1
MHOTroo0Opasue, CTpoeHHe, cpeaa
26 MHorokjeToYHbIe Bogopocin. Poibk Bogopocieit B mpupose u 1
JKU3HM YesioBeka. OxpaHa Bogopociei. Bogopociau Bosnoroackoi
27 JIuraiiHUKH, MX CTPOEHHUE, Pa3HOOOpasue, cpeaa OOUTaHuS. 1
3Ha4YeHHE B IPUPOJIE U KU3HU uesnoBeKa. JInmaiHuky peruoxa.
28 Mxu, ux MHOroo6pasue, cpena 0OMTaHus, CTPOEHUE, U 3HaUYEHHE. Mxu 1
Crpoenue mMxa (Ha MECTHBIX BHJIAX) 1
29 TlanopoTHMKH, XBOIIH, IUTAYHBI, UX CTPOCHHE, MHOrooOpasue, cpea L
30 TomoceMeHHBIC PACTEHHS,CTPOCHHE U pa3sHoobpasue. Cpena oGuTaHus, 1
3Ha4YeHHe u oxpana. I'osocemennbpie Bomoroackoit oomactu. JI.P.-12
31 TIoKpBITOCEMEHHbIC PACTEHHS, HX CTPOCHHE M MHOrooopasue. Cpema 1
32 TlpoucxoxaeHue pacteHuil. OCHOBHBIC ATAIbI Pa3BUTHS 1
33 Bcepoccwuiickas mpoBepoyHas paboTa 1
34 Amnamu3s BITP. Oxpansiembie pactenus: Bomorockoii oGnactu 1
[TpomesxyTouHas aTTecTanus: AHaIU3 TEKYLIEH yCIIEBAEMOCTH 1
Bcero 3a rox 34
6 kiacc
Paszien 1: «CTpoeHne n MHOTOOOpasHe TIOKPHITOCEMEHHBIX pacTeHnii 14
1 Crpoenue cemsiH qBY10IbHBIX pacTeHuid. JI.p. I3ydeHue crpoeHus 1
2 CrpoeHue ceMsiH onﬂononbﬂﬁlx pacTeHHil. 1
3 Bwubl KopHEe# U TUITBI KOpHEBBIX cucTeM. JI.p. Busl kopHeit 1
4 3ousl (yuactku) kopHs. JI.p. KOpHEBOI UeXJIHK U KOPHEBIE BOJTOCKH
S YcnoBus npouspacTaHus U BUJAOM3MEHEHUST KOPHEH 1
6 IloGer u mouky, ux crpoenue. Poct u passutue nobera JI.p. Crpoenne 1
7 Buemnee crpoenue nucta. JI.p. JIMCTs IPOCTHIE U CIIOKHBIE, UX 1
8 Kuerounoe crpoeHue nucta. Bugonsmenenune nmuctbes. JI.p. CtpoeHue 1
9 1

Crpoenue crebmns. MHorooOpasue ctebneil. JI.p. BHyrpennee ctpoeHue




10

Bunousmenenne noberos JI.p. n3yuenne BUJON3MEHEHHBIX TTOOETOB

11

L{BeTok u ero ctpoenue JI.p. I3yuenue crpoeHus BeTKa

12
13
14

Cougetus JI.p. O3HakoOMIIEHHE C pAa3TUYHBIMU BHJIAMU COLIBETUM

[Tnoast n ux xknaccuduxamnus JI.p. O3HAKOMIIEHUE C CYyXUMU U

B B B

PaCHPOCTpaHeHI/Ie IIJ10J0B U CCMAH

15

[y

Pasnen 2 JKusHb pacTeHuii 1

OcHoOBHEIE IMPOLECCChI JKUBHCACATCIIbBHOCTH paCTeHI/II)'I. MHHepaHBHOC

16

dorocunres

17
18

JIpIXxaHue pacTeHUM.

Hcnapenue Boaewl. JIncrona.

19
20
21

[lepenBuxeHue BOJIbI U MUTATEIbHBIX BEIIECTB B pacTeHUH JI.p.
[Ipopacranue cemsH. [Ip.p.1 Onpenenenne BCX0KECTH CEMSH pacTe HUN

Okckypeust Nel 3uMmHuMe sIBI€HUS B )KM3HU PACTEHUN

22
23

Crioco0bl pa3sMHOKEHUS paCTECHHMA

Pa3zmuoxeHue CIIOPOBLBIX paCTeHI/Iﬁ

24

Pa3mMHOeHNE CEMEHHBIX paCTCHUI

25

BereratuBHOE pa3MHOKEHHE MOKPBITOCEMEHHBIX pacTeHuii [Ip.p.2

Paznen 3 Knmaccudukanus pacteHui

26
27
28

OcHoBHBIE cucTeMaTuueckue kareropun. Kiaccudukaius 1iBeTKOBBIX
Kinacc JIBynoasnbie. CemeiictBo KpecTonBeTHbie 1 Po3o1iBeTHBIC

Mopddonoruyeckast XapakTepUCTUKA PACTEHUIN CEMEWCTB

29

SnoButhie pactenus Bonoroackoit o0nacTu.

Knacc Onnononbubie. Mopdosoruyeckasi XapaKTepUCTUKA PaCTEHUH

30

Baxneiime cenbCcKOX03ICTBEHHBIE PACTEHUS, OMOJIOTHYECKUE

31

Oxkckypeust Ne2 O3HaKOMIIEHHE C BBIPAlIUBAHUEM PACTECHUH B

Paznen 4 TlpupoHbie coodmecTBa

32
33
34

PacturensHbIe cOO0IIECTBA U X TUIILL. PacTUTenbHBIE COOOIIIECTBA
Bcepoccuiickas mpoBepouHas pabora

Amnamuz BIIP. Dxckypeust Ne3 [IpuponHoe cooOIecTBO U 4€TOBEK.

I I I I I I I I I

[TpomesxxyTouHas aTTecTanus: AHaIN3 TEKyLIEH yCIIeBaeMOCTH

Bcero 3aron 34

7 kaacce

BBenenne. 2
1 Hcropus pa3BUTHS 300JI0TUH, METOJIbI U3yUCHHS KHUBOTHBIX. 1
2 1

Hayxka 30050rust u €€ cTpykrypa. CXOJICTBO U pa3iMyuusl >KMBOTHBIX U




Paszpnea 1. Ilpocreiimme

HpOCTCfII.HPIGZ KOPHCHOXKKH, paauoJiApun, COJTHCUYHNKH, CIIOPOBHUKH,

[TpocTeiimue: )kryTukoHocubl, nHpy30pun. KooHnuansHbie
Paznen 2. MHOrOKJIETOYHBIE JKUBOTHBIE.

Tun 'yoxu. Cpena ooutanus, o6pa3 >KU3HU, OMOTOTHIECKUE U

w
~

Tun Kumeunononoctueie. Cpena oduranus, o0pas KuU3HHU,

MHOI‘OO6paSI/Ie, 3HAYCHUC U OXPaHa.

Tun [1nockue yepsu. Cpena u mecta oOUTaHUs, OMOJTOTUUECKUE U

Tun Kpyrasie uepBu. Cpena oouranus, MHOroodpasue, o0pas KU3HH,

Tun Konbuateie yepBu, unu Konpuerpl. O01as XxapakTepucTUKa TUIA.

10
11
12

XapakTtepucTtuka kiaacca ManomernnkoBble U [TusBku. 3HaueHue B
Tun Monmocku. Cpena oburanusi, 00pa3 )KU3HU U OBEJICHHUE,

MHOI‘006paSI/Ie 1 3HAYCHHUE KUBOTHBIX TUNA MOIIHOCKH. MOJLTIOCKU

13
14

Tun Urnokoxue. MHoroobpasue, cpefia oOuTanusi, oopa3s :Ku3HU U

Tun Unenucronorue. XapakTepucTuka ki. PakooOpasHsie,

15

Xapaxktepuctuka k1. Hacekomsie. Cpena oOutanusi, o0pa3 :Ku3HH,

16
17

MHoroo0pa3ue HaceKOMbIX. XapaKTepucTHKa oTps10B TapakaHOBbIE,

Otpsasl HacekoMbIX: CTpeko3bl, B, Xyku, Knonsl. buonornueckue

19
19
20

Otpsasl HacekoMbIx: Yemyekpouible, PaBHOKpBLIBIE, [IBYKpBLIBIE,
Otpsn [lepenonyarokpsuisie. OOMmuMe Npu3HaKku, MHOT0OOpasue,

3HaueHUE HACEKOMBIX, X OXpaHa. OXpaHseMble HACEKOMbIE

21
22

O6o0maronuit ypok mo teMe « MHOTOKJIETOUHBIE )KUBOTHBIE.

Tun Xopaossie. [loarunsr: becuepennsie n Yepennsie. Kiace

23

Hanxnacc PeiOb1. MHOTOOOpasue, cpena oOutanus, oopas *Ku3HH,

24
25

Mnoroo6pazue K. Xpsmessie poiObl. CTpoeHHe, TOBEIEHUE,

Mmuoroo6pasue Ki. Koctubie ppiobl. OcobeHHOCTH CTpoeHHs, 00pa3

26
27

3HaueHue, oxpana. OxpaHsembie BUABI pbI0 Bosoroackoit oomactu
Krnacc 3emHoBoabie. OOIIas XapakTeprucTrKa, cpeaa OOuTaHus,

Knacc IIpecmbikaromuecs. Obmas xapakTepucTuka Kiacca.

28
29

Otpsin Yepenaxu u Kpokonunsl. Cpena oOutanus, o0pas KU3HU U

Knacc IItumer. OOmas xapakTepucTuka, 0COOCHHOCTH CTPOCHUS B

30

Mnoroo6pa3zue ntuil. Xapaktepuctuka o.CtpaycooOpasHble,

31
32

Otpsasl nTui: J[HeBHbIe xuiiHble, CoBbl, Kypunsie,

XapakrepucThka ntuil otpsaoB  ['onenacteie u BopoOsuHOOOpa3HEbIE.

33

Okckypeust Nel M3yuenne MHOrooOpasus nTuil (IpoBOIUTCS B

I I I e I




34

Knacc Manekonuraromue. O6mas xapakrepuctuka. OTpsiibl :

35

OTtpsanel Maexonurtaromux: ['pei3ynsl, 3aiiiieoopasHble.

36
37
38

XapakTepucTuka npeacTaBuTene 0. Xuiinoie, X000THbBIE,
Otpsasl mnexonutatouux: [lapuokonsiTHble, HemapHOKONBITHBIE.

buonornueckue u 3KOJIOrHYECKUE OCO6€HHOCTI/I, 3HAYCHUC U OXpPaHa

39

O6o0maronmit ypok mo TemMe «Xop10BbIe»

Paznen 3.9Bomtonus ctpoeHus U GyHKIIUN OPraHOB U UX CUCTEM Y

I I I I

[
SN

40

[ToxpoBBI Tea JKUBOTHBIX. DBOJIOLHUS MOKPOBOB Teua. JL.p.Ne 6

41
42

OHOpHO-I[BI/Il"aTeJ'IBHaﬂ CHUCTCMA ) KMBOTHBIX, DBOJIHOLHA

Cnoco0OmI MNCPCABUIKCHUSA JKUBOTHBIX. ITonoctu Tena

43
44
45

Oprasbl AbIXaHUS ¥ Ta3000MEH. DBOJIOIUS OPTaHOB JIBIXAHMUS.
Opransl nuIIeBapeHus. DBOIIOLUS MUIIEBAPUTEILHBIX CUCTEM.

OOMeH BellecTB U MPeBpalIeHUE YHEPTUH

46
47

KpoBeHnocHas cucrema kuBOTHBIX. Opranbl KpoBOOOpaIeHUs,

Kposb, €€ ctpoeHne. @yHKIINH, IBOTIOIHSI.

48

Opransl BeIICIICHHS. DBOJIOIUS BbIICTUTEIbHON CUCTEMBI.

49
50

HepBHas cuctema. DBONIOLNS HEPBHOM CUCTEMBI B XOJ1€

Pednexc. MHCTHHKT

51
52
53

OpraHBI YYBCTB, UX 3BOJIIOIUA. PGFYJ'ISIL[I/ISI ACATCIIBHOCTU OpraHn3ma

OpI‘aHBI Pa3MHOXKCHUSA, UX DBOJIIOLUA HpOI[JIeHI/IC poaa

[ToBTOpHUTENHEHO-0000MAIOIINN YPOK IO TEME «DBOJIIOIHSA CTPOSCHUS U

54

Paznen 4. UnauBuayaibHOE pa3BUTHE )KUBOTHBIX 3 yaca

Crioco6s1 pazmHokeHus. OMI0J0TBOPEHHUE.

55

Pa3BuTHe ’KMBOTHBIX C MPEBpALLIEHUEM U 0e3 IpeBpalleHus

56

[Tepuoamnzanust ¥ TPOIOIKUTENBHOCTD KU3HH )KMBOTHBIX JI.p.7

Paznen 5. PazButue u 3aKOHOMEPHOCTH pa3MELIEHUs )KUBOTHBIX Ha

57
58
59

JlokazaTenbcTBa ABOJIOIMN JKUBOTHBIX
Yapn3 /lapBuH 0 puYUHAX SBOJIOIUH )KUBOTHOTO MUPA

YcnoxxHEeHrne CTPOSHHUSI )KUBOTHBIX U Pa3HOOOpa3ue BUI0B Kak

60

Pa3ges 6. buoneHnosnl

EcTecTBeHHBIE U HCKYCCTBEHHBIE OMOLIEHO3bI bruonieno3bl Bonoroackoi

61

q)aKTOpI)I Cp€abl U UX BIMIHHUC HA 6I/IOHGHOSBI

62
63

LIGHI/I nutanus. [Totok OHCPTHUH. B3aumocBs3b KOMIIOHEHTOB

Okckypcus No2 M3yueHne B3auMOCBSI3U JKUBOTHBIX C IPYTUMU
KOMIIOHEHTaMH OuorneHo3a. Denonornyeckue HaOMIOACHUS 3a

I I I I I I T I L e e e




Pasnen 7. JKHBOTHBIN MUD M XO35MCTBEHHAs JEATEIbHOCTD YEI0BEKA

64 Bo3aeiicTBre yenoBeka U €ro AesITeIbHOCTH Ha dKMBOTHBIX. HpOMI:ICJ'II:I

65 OpomamiHuBaHue. Pa3BeeHre, OCHOBBI COJICPIKAHUS U CEIICKIMU
66 3akoHbI 00 0xpaHe )KUBOTHOTO MUpa. CricTeMa MOHUTOPHUHTA.

67 Dxckypcust Ne3 Ilocenenue BEICTaBKH CEIbCKOXO3SHCTBEHHBIX U

68 3akmrounTeNbHBINA YPOK 10 Kypcy buonorus. JKusorHsie. JleTHue

I I I 2

HpOMC)KYTO‘IHaH aTTcCTanusd: Amnanus TeKymefI YCIICBACMOCTHU

Bcero 3a rog 68
8 kiacce
Beenenne. Hayku, uzydaroniye opraHu3M 4eaoBeKa 2
1 Bgreaenwne. Hayku o uenoBeke. 310pOBbE U €T0 OXpaHa 1
2 CraHOBIICHHE HAYK O YCIIOBEKE 1
[IponcxoxaeHne 4yenoBeka 3
3 CHCTeMaTHYeCKOe MON0KEHHE YeloBeKa. JJ0Ka3aTeIbCTBa JKHBOTHOTO L
4 OCHOBHBIE STAITbl SBOJIONUH YelIoBeKa. Bimsuue Gnonornyeckux u L
5 Pacsl yenoBeka. UeoBeK Kak BUJ 1
CTpoeHue opranuszma 5
6 YpoBHM opraHM3anuu opraHu3Ma 4eaoBeka. OpraHbl U CHCTEMBI 1
7 Knerounoe cTpoeHue opranmsMa. OpraHoOUIbI KICTKH, HX 3HAYCHHE 1
8 JKu3HeHHBIC MPOIIECCH KIETKH, UX 3HaucHHe. Poiib (hepMEeHTOB. 1
9  TKaHHM: SMUTENHANbHAS, COSAMHUTEIbHAS, MbIIICUHas, 00pa3oBaHne, L
10 Hepsnas Tkanb. leHTpanbHas u nepudepudeckas 4acTu HEPBHOM
cuctemsbl. Peduiektopuas perymsmus. JI.p. Ne2 Camonabntonenue
OmnopHo-ABUraTeIbHAS CHCTEMA !
11 3naveHue OMOPHO-ABHUraTENIbHOM cucTeMbl, ¢€ cocTaB. CocTas, 1
12 Ckenet yenoBeka, €ro MPUCIOCOOICHHOCTD K MPSIMOXO0KICHHUIO, 1
13 CkeeT KOHETHOCTEI. Coe_z_[HHeHI/I;I KOCTeH
14 Crpoenwne M. O030p Mbiii yenoBeka JI.p.Ne4 MEpIIiibI 1
1

15 Pabota ckeneTHbIX MBI 1 UX peryisinus. JI.P. Ne5 Biusaue
CTaTUYECKOM U AMHaMUYeCKOM paboThl Ha yTomieHue Mblil. JI.P. Ne6
16 Hapyuienus onopHo-nBuratenbHoit cucrembl JI.p. No7 BrisBrnenue

17 TlepBas momomip npu ymudax, mepeaomMax KOCTeH H BBIBHXaX CyCTaBOB

BuyTpeHusisi cpeaa opranusma

I I

18 KoMmoHeHTHI BHYTPEHHEH CpeJibl OPraHu3Ma, HX B3aHMOCBSI3b.
I'omeocTtas. CocTaB KpOBH. hVHKIIMA OCHOBHBIX yacTter JI.p. No9

19 Bopnba opranusma ¢ unpekipen. IMMyHUTET, €ro BUIbI 1




20

WmmyHnonorust Ha ciy»k0e 310poBbs. [lepenuBanue KpoBu.

KpOBeHOCHaﬂ n HI/IM(i)aTI/I‘IeCKaH CUCTCMBbI OpraHnu3Ma

21
22
23

TpaHcnopTHBIE CUCTEMBI OpraHu3Ma, ux 3HaueHue. CTpoeHue
Kpyru kpoBoobparmienus JI.p.Nel 1 M3mMeHeHus B TKaHAX MPU

Ctpoenue u paboTa cepana. ABTOMaTHU3M cepiia

24
25

JIBM>KeHHE KPOBH 10 cocyaM. Perynsauus KpoBocHaOKeHUS.

['uruena Cepﬂe‘lHO'COCY,Z[I/ICTOfI CHCTCMEI. HepBa;I ImoMoub IIpu

26

[lepBas momoIs IpU KPOBOTECUEHUAX

27

Jp1xanue

3HaueHue JABbIXaHHA. CTpOCHHe JIBIXaTE€IbHON CUCTEMBI. I[BIX&TGHBHBIC

28
29
30

Jlerkue, ctpoenue, GyHKIUU. JIerouHoe 1 TKaHEBOE JIbIXaHUE
Mexanusm Bioxa u Bbioxa. Perymsuus asixanus. OxpaHa BO3IyIIHON

CDYHKL[I/IOHaJIBHBIC BO3MOXKHOCTH JIbIXaTEJIbHON CUCTEMBI KaK

31

IIumeBapenue

3HaueHue IMUIICBAPCHUA. [Iumesnie IIPOAYKTHI U ITUTATCIIbHBIC

32

Ctpoenne u pyHKIIMHU MHUILEBAPUTETHHON cucTeMbl. [InieBapenue B

33
34

[IumeBapeHue B KeMyIKE U ABCHAAUATUIIEPCTHON KUIIKe. JleiicTBre

DyHKIMH TOJCTOW U TOHKOW KUILIKU. BcacsiBanue. Ponb neuenu.

35
36

Perynsuus nesTeabHOCTH MUIEBAPUTETHLHON CHCTEMBI.
['uruena opranos numeBapenus. [IpegynpexaeHue xemy104HO-

OOMeH BelecTB U JHEPTUH

37
38

OOMeH BenlecTB U SHEPTUH — CBOMCTBO JKUBBIX CYLIECTB.

Burtamunsbl 1 ux POJIb B OpraHu3ME 4CJIOBCKaA

39

OHeproTparTsl 4eJI0BeKa U MUIEBON pauroH. HopMbl U pexum

40

O6o6maronuit ypok o temam: «IluieBapurtenpHas cuctemay,

[TokpoBubie opransl. Temnoperynsauus. Beinenenne

41
42

Hapy>xHble mokpoBsI Tena yenoBeka. CTpoeHne U PyHKIIMH KOXKH.

VYXoJ 3a Ko)Kel, HOTTSMHU U BoJIocaMu. | UrueHa oJ1ex 161 1 00yBH.

JL.p.Ne22 OnpeneneHre COBMECTUMOCTH MIAMITYHSI C 0COOCHHOCTSIMH

43
44

Tepmoperynsuusa opranuzma. 3akainuBanue. [lepBas nomours npu

Brinenenue u ero 3HaueHue, crpoeHue, GyHKIuu. 3a00neBaHus

HepsHas cucrema uenoBeka

45 3naucHWE HEPBHOU CHCTEMBI. MO3T H TICHXHUKA
46 CrpoeHue HepBHOU cucTeMbl. CHHHHON MO3T — CTPOCHUE U (DYHKIIHH.
47

Crpoenue ronoBHoro Mo3ra. yHKIUHU MPOJI0JITOBATOTO, CPEAHETO

B I I e I I Y I e I e I I e =2 N




48

@OyHKIMY TIEpeJHEr0 MO3ra, IPOMEXKYTOUYHOTO U KOPbI OOJIBIINX

49

CoMaTuyeckuii 1 aBTOHOMHBIN (BET€TaTUBHBIN) OT/I€IbI HEPBHOM

50
o1

Anamu3aTtopbl. Opranbl 4yBCTB
AHaJIM3aTOPHI U OpPraHbl YyBCTB, UX 3HaUYeHUE. JI.p.26 OnbIThHI,

3puTeNbHBIN aHATU3aTOP, CTpoeHHEe, QyHKIUY, 3HaueHue. JI.p. No27
OO6Hapy>keHHe CIenoro mnsiTHa

= B O B P

52

['uruena 3penus. [Ipexynpexaenue ria3HbIx 00J€3HEH, TpaBM Iiiasa.

53
54

CnyxoBoit aHanu3atop. 3HadeHue, cTpoeHue, GyHkiun. ['uruena

OpI‘aHBI PaBHOBCCHA, KOKHO-MBIIICUHON JYBCTBUTCIIbHOCTH,

55
56

Bricuias nepBHas nearenbHocTh. [loBeaenue. [lcnxuka.
Bxan oTeuecTBEHHBIX YUEHBIX B pa3pabOTKy yUEHHUsS O BICIIEH

Bpoxaéunblie u npruodpeTréHHble mporpammsl noseaeHus JI.p.Ne29

57
58

buonornueckue putmbl. COH U CHOBHACHUSI.

Oco0eHHOCTH BBICIICH HepBHOI‘/'I ACATCIIbHOCTH YCJIOBCKA: PCYb U

ITo3HaBaTeabHBIC IMPONICCCHI.

59

BOJ'ISI, OMOIIMKY, BHUMaHUC. Pa3zBurue Ha6JHOI[aTeHBHOCTI/I 1 MBINJICHU .

7KeJsie3bl BHyTpeHHeH ceKpeunu (JHAOKPHHHAS CHCTEMA)

60
61
62

JKenespl BHENTHEN, BHYTPEHHEN U CMEIIAHHOM cexkpennn. CBOMCTBA
DyHKIWH KEJIE3 BHYTPEHHEN CEKPELUN

O6o0maronuit ypok «B3zanmoaeiicTBrue HEPBHOM U TyMOpaIbHOU

63

NuauBuayanpHOE pa3BUTHE OpraHU3Ma

JKuzHeHHbIe TUKITBI OpraHu3MoB. Pa3MHOkKeHHE TT0JI0BOE U Oecrooe.

64

Pa3Butue 3apoapima u mwioja. bepeMeHHOCTh U poJibl. 3aKOH

65
66

Hacnencrsennsble, BpoKIEHHBIE, IEPENAIOIINECS ITOJIOBBIM IIyTEM

PasBurtue pe6énka nocne poxaeHus. CTaHOBICHHUE TUYHOCTH.

67
68

[ToBTOpUTENLHO-0000mAtOLIMI ypoK. ITOroBast KoHTpoibHas paboTa

AHanu3 KOHTPOJBHOU paboThl. UHTEpECHl, CKIOHHOCTH, CTIOCOOHOCTH.

[TpomesxxyTouHas arTecTanus: AHaIU3 TEKYLIEH yCIIEBAEMOCTH
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Bcero 3a rog 68
9 kaacc
Beenenue. buosorus B cucteMe HayK )
1 Buonorus xak Hayka. 1
7 MeTo 161 OMOJIOrMYEeCKUX UCCIIENOBAHUN. 3HAaUEHUE OMOJIOTUH. 1
['naBa 1. OCHOBBI IUTOJIOTHH — HAYKa O KJIETKE 1
1

3(1)

[MuTosiorust — HayKa O KJIETKE.




Knerounas reopus.

XUMHYECKUU COCTaB KJIIETKH.

CtpoeHue KIETKH.
OCo0EHHOCTH KJIETOYHOTO CTPOSHUS OPTraHU3MOB. BUpPYyCHI.

JlabopatopHas padota Ne 1 «CTpoeHuE KIETOK.

OOMeH BellecTB U MPEeBpAICHNs SHEPTUH B KileTKe. DOTOCHHTES.

buocunTtes OeIKoB.

PeFYJ'IHL[I/ISI IMPONICCCOB KUBHCACATCIILHOCTU B KJIICTKE.

12(10)

13(1)

O6o0maronuit ypok 1o riaBe «OCHOBBI ITUTOJIOTUN — HAYKA O KIETKE.

['maBa 2. Pa3MHOXeHUE U UHAUBHUAYAIbHOE pa3BUTHE (OHTOTEHE3)

CDOpMI)I PA3MHOKCHUSA OPTaHU3MOB. becnonoe PAa3MHOKCHHUC. MuTto3.
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[TonoBoe pa3mHoxeHHE. Meno3s.

NuauBuayanbHoOe pa3BUTHE OpraHu3Ma (OHTOTEHER).

~ P B BB

16(4)
17(5)

BnusHue gakTopoB BHEUIHEH cpelibl HA OHTOTE€HE3.

OO6o6mmaronuit ypok 1o riae «Pa3MHOXKEHHE ¥ HHIMBHIYaTbHOE

I'nmasa 3. OCHOBBI T€HETHUKH

18(1)

I'enetuka xak oTpaciib OMOJIOTHYECKOM HAayKH.

MeToasl UccliefOBaHMS HACIEACTBEHHOCTH. DEHOTUI U T€HOTHII.

3aKOHOMEPHOCTH HACIEJOBAHUS.
PemeHue reneTuueckux 3agad.

[TpakTnueckas padora Ne 1 «Pemenne reHeTuueckux 3aay Ha

XpoMOCOMHas TeOpus HACIEICTBEHHOCTHU. | 'eHeTHKa noa.

OcHoBHBIC POPMBI H3MEHYUBOCTH. | eHOTHITHYECKass N3BMEHYHUBOCTb.

KoMOuHaTnBHass H3MEHUYHUBOCTb.

27(10)

denoTunuueckas n3MeHYNBOCTh. JlabopaTopHas padorta No 2

O6o6mmaronuit ypok 1o riaaBe «OCHOBBI TCHETHKN.
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I'nasa 4. 'eHeTnka yenoBeKa

28(1)

MeTOIH)I N3Yy4YCHHUA HACJICACTBCHHOCTH YCJIOBCKA. HpaKTI/I‘-IeCKaSI

['eHoTun U 310pOBBE YEIIOBEKA.

31(1)

O6o6maronuii ypok 1o riaBe «['eHeTrka 4enoBekay.
['maBa 5. OCHOBBI CENEKIIMNA U OMOTEXHOJIOT U

OCHOBEHI CEJIEKIINH.

JlocTrkeHrs MUPOBOU U OTE€UECTBEHHOM CEJICKLIHUH.

buorexnomnorus: HOCTHIKCHUA U NICPCIICKTUBBI PA3BUTHA.
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I'maBa 6. DBONIOIIMOHHOE yUYEHUE

34(1)

VYuenue 00 9BOJIIOIIUH OPTraHUYCCKOTO MHUpaA.

OpomronnonHas teopus Y./Japsuna.
Bun. Kputepuu Buna.

[MonynsuuroHHast CTPYKTypa BUJA.

Bunoob6pasoBanue.

dopmbl BUI000pa30BaHUs.

O0600mIeHne MaTepuana o TeMam «Y4eHre 00 3BOJIOHNH

41(8)
43(10)

Bbopb0Oa 3a cyniecTBoBaHUE U €CTECTBEHHBIN 0TOOP — IBUKYILIUECS
CHJIBI DBOJIIOLIHH.

S I e N I I

EctecTBenHbIi 0TOOP.
Ananranus Kak pe3yJbTaT €CTECTBEHHOT0 0TOOopa.

B3anmonpucnoco6ieHHOCTh BUJIOB KaK pPe3yiabTaT AeicTBUS

Jlabopatopnas padota Ne 3 «M3yueHue npucrnocoOJIeHHOCTH

VYpoxk cemunap «CoBpeMeHHBIE TPOOJIEMbI TEOPUU IBOJIOLIUNY.

VYpok cemunap «CoBpeMeHHBIE TPOOIEMbI TEOPHH IBOJIOLIHUH.

O606H.[CHI/IC MaTcpuaJia I10 IjIaBe (<9BOJ'IIOI_II/IOHH06 YUCHUCH.

I'maBa 7. BO3HUKHOBEHHUE U Pa3BUTHE KM3HU Ha 3eMJie

49(1)

BSFHHI[BI, TUIIOTE3bI U TCOPUHN O ITPOHUCXOKIACHUHN KU3HH.

Oprannueckuii MUp KakK pe3yiabTaT HBOJIOIUU.

WcTopus pa3BUTHs OpraHMYECcKOro Mupa.

Ypoxk-cemunap «IIpoucxoxaeHue u pa3BUTHE )KU3HU HA 3eMJIIE».

I'naBa 8. B3anmocBsi31u OpraHU3MOB U OKPY>Karollei cpeibl

53(1)

Dkonorus kak Hayka. JlabopatopHas padota Ne 4 «M3yuenue

54(2)
55(3)

Brnusiaue skonoruueckux GpakTopoB Ha opranu3mbl. JlabopaTopHas

Okonoruueckas Huta. JlabopatopHas padora Ne 6 «Onmcanue
IKOJIOTUYECKOW HUIIIH OPTaHU3MAaY.

Crpykrypa nonyssiiuid. TUTIBI B3aUMOEHCTBHS MOMYJISIIMN Pa3HbIX

[ S I N e N = = N = e e L e L e e

57(5)

DKOCUCTEMHAs OpraHu3anus npupoabl. KOMIOHEHTBI 3KOCUCTEM.
[Totok »Heprun u numeslie nenu. [Ipaktuyeckas padora Ne 4

59-60

HckyccTBenHsle skocucteMsl. JlabopaTopHas pabora Ne 7 «BersiBnenue

61

62

DKosornueckue npoOIeMbl COBDEMEHHOCTH.
Htorosas koHpepenus «B3anMocBsa3u OpraHu3MoB U OKpPY KaroIen
Cpelbl». 3allnTa 3KOJOTHYECKOI0 IPOEKTA.

O6o06matonuii ypok 1o riase 8 «BzaumMocBsizu opraHu3MoB U

R N PP P

63

HOBTOpeHI/Ie 1o riraBe « OCHOBBI OUTOJIOTUH — HAYKH O KJICTKE).




64 [ToBTOpenue o rinase «OCHOBBI FTEHETHUKN 1
65 [ToBTOpeHue 1o rnase «Pa3MHOXKEHUE U HHAWBULYATbHOE PA3BUTHE 1
66 Okckypeus «Mcropust pa3BUTH )KU3HU Ha 3eMiiey (TOCEeIIeHne 1
67 Okckypeust « Ce30HHbIC U3MEHEHHUS B AKUBOW MIPUPOJIEN. 1
68 [TpomesxxyTounas atrectanus. KonTpoapHas padoTa 1
Bcero 3a rog 68
MaTepuajiHO — TEXHHYECKOe oOecriedeeHue
Ne /it buosorus DKoJorus ®duznosorus
1 Brnaxnocrtu Bo3ayxa Brnaxnocrtu Bo3nyxa ApTepHalbHOTO JaBIICHUS
2 | DACKTPONPOBOAUMOCTH DIEeKTPONPOBOIUMOCTH [Tynsca
3 OcBeméHHocTu OcgeméHuoctu OcBeménHoCTI
4 pH pH pH
5 Temnepatypsl TemnepaTypbl OKpyXaromiei TemmnepaTypsl Tena
6 Hwutpar-nonos YacToThI AbIXaHUSI
7 XJI0pUA-UOHOB Yckopenus
8 3ByKa OKT
9 BrnaxxHocTy OYBBI Cuibl (3promerp)
10 Kucnopona
11 OnTruyeckoi MIOTHOCTH 525 HM
12 Onrtuyeckoit motHocty 470 HM
13 MyrtHocTtH (TypOuarMeTp)
14 Oxkwucu yriepojaa
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