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HOACHUTEJIbBHASA 3AIIMCKA
Pabouas nmporpamma yueOHoro npeameta «buonorus» (mpeamerHas o6aacts «EcTecTBeHHOHAYYHBIE PEAMETBI) € 3a€PIKKOI ICUXUIECKOT0 Pa3BUTHS (BapuaHT 7)
COCTaBJIEHA Ha OCHOBE:
o denepanpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 odpazoBanuu B Poccutickoit denepaiimy;
e 1mpuka3a MuHuctepcTBa  oOpazoBaHuss u  Hayku Poccumiickoit ®enepanmu ot 17 nexabps 2010 r. Ne 1897 «O6 yTBepkaeHUH QeneparbHOro
rOCyIapCTBEHHOTO 00pa30BaTeNFHOTO CTAaHAAPTa OCHOBHOTO 00IIero 00pa3oBaHUs»;
¢ mpukaza MunucrepcTBa npocsemienus Poccuiickoit @enepaunu ot 31 mas 2021r. Ne 287 «O0 yTBep:kaeHnn (eaepaibHOro rocyAapcTBEHHOTO
00pa3zoBaTeILHOTO CTAHIAPTa OCHOBHOTO O0IIEr0 00pa30BaHUSIY;
e mpukaza MunuctepctBa mpocsemierns PO ot 24 nos6psa 2022 r. Ne 1025 —O6 yrBepkaeHnn ¢enepaibHON aganTUpOBaHHONW 00pa3oBaTeIbHON MPOrpaMMEI
OCHOBHOTO 0011eT0 00pa3oBaHus TSI 00YJaIONUXCS C OTPaHUICHHBIMHA BO3MOKHOCTSIMU 37JOPOBB';
¢ mpukaza Munnpocsemenus oT 22.03.2021 Ne 115 «O6 yrBepxaenun [lopsinka opraHu3alny U 0CyIIeCTBICHUS 00pa30BaTeNbHOMN esSTeIbHOCTH
M0 OCHOBHBIM 00111€00pa30BaTeIbHBIM MIPOrpaMMaM — 00pa30BaTeNIbHBIM POrpaMMaM HadallbHOTO 00IIero, OCHOBHOTO OOIIETO U CPEIHETO
o0rmiero o6pa3zoBaHUs»;
e CII2.4.3648-20 «CaHuTapHO-3MHIEMHUOJIOTHIYCCKHE TPEOOBAHUS K OpraHU3AIMSIM BOCITUTaHMS U OOYUYCHUS, OTAbIXa U 03JJ0POBICHUS JACTCH U MOJIOICKH,
YTBEPKIACHHBIX ITOCTAHOBJICHUEM TJIABHOTO caHUTapHOTO Bpaya ot 28.09.2020 Ne 28;
o CanlluH 1.2.3685-21 «['urneHnuyeckrie HOpPMaTHBEI U TPeOOBaHUsI K 0OecreueHII0 0e30MacHOCTH U (M) OE3BpeTHOCTH sl YeJoBeKa (PakTOpOB Cpellbl
0o0UTaHUs», YTBEPKICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHUTapHOTro Bpada oT 28.01.2021 Ne 2;
¢ yueOHOro IIaHa OCHOBHOTO 001ero oopasoBanust Ha 2023-2024 yuebnsiii rox MBOY Xamxkunosckas COLLL

Oo0umas xapakTepucTuka yueoHoro npeamera «buosorus»

VYueOubiii mnpeamer «buomorus»  BXOOUT B MpPeAMETHYIO 00sacTh «EcTecTBEeHHOHAaYyUHbIE IPEAMETHI.

buonoruueckoe oOpazoBaHHE B OCHOBHOM IIKOJIE JOJKHO OOecreunTh (popMHpOBaHME OMOJIOTHMUECKOH M SKOJIOIMYECKOH I'paMOTHOCTH,
pacuIMpeHue MpeicTaBlIeHuil 00 YHUKaJIbHBIX OCOOCHHOCTSX >KMBOM NMPHUPOJBI, €e MHOroOOpa3suu M 3BOJIIOLMH, YEJOBEKEe KaK OMOCOLHAIbHOM
CYIIECTBE, pa3BUTHE KOMIIETEHIINH B pEIIEHUH IPAKTUUECKUX 3a/]a4, CBA3aHHBIX C KUBOU MPUPOIOIL.

Nzyuenne npeamera «buonorus» B yactu (GpopMUpOBaHUS y 0O0YYaIOLIMXCS HAYYHOIO MUPOBO33PEHHUS, OCBOCHHS OOIEHAYyYHbIX METOJOB
(HaOnrofieHUe, W3MEPEHHE, DOKCIEPUMEHT, MOJEIMPOBAHUE), OCBOCHHUS MPAKTUYECKOTO NPUMEHEHHsS Hay4yHbIX 3HAaHMM OCHOBAaHO Ha
MEXITPEIMETHBIX CBA3X ¢ mpeameramu: «dusuka», «Xumus», «l'eorpadus», «MaremaTnkay, «OCHOBBI 0€30MaCHOCTU KHU3HEIEATEIBHOCTHY,
«Hcropus», «Pycckuit s3b1k», «Jluteparypa» u ap.

IIpenmer MakcuMallbHO HalpaBiieH Ha (POPMUPOBAHHME HHTEpPECA K MPUPOJTHOMYH COLMAIIBHOMY MHUPY, COBEPIIEHCTBOBAHUE MO3HABATEILHON
nesitennbHOCTH  oOydaromuxcsi ¢ 3IIP 3a cuer oOBHIajeHHUs MBICIUTENBHBIMU OIEpalMsIMH CpaBHEHMs, OO0OOIIEHUS, pa3BUTHE CIHOCOOHOCTH
apryMeHTHPOBATh CBOE MHEHHUE, (POPMHUPOBAHNEBO3MOKHOCTEH COBMECTHOM JIE€ATETLHOCTH.

3HauMMOCTb INpeaMeTa A (GOpMUPOBAHMS KU3HEHHOM KomrieTeHIMU oOydaromuxcs ¢ 3[1P 3axmrodaercss B yriyOieHun npeacTaBieHUud o
LIEJIOCTHOM U MOAPOOHOM KapTHHE MUpPA, TOHUMAHUK B3aUMOCBSI3EH MEXY JeSTeIbHOCTHIO YeIOBEKa U COCTOSHUEM MPHUPO/IbI, B Pa3BUTUU YMEH sl
WCITOJIH30BaTh TOJNYYEHHBIE HA YpOKax OWOJOTHMH 3HAHUS W OMBIT JUIsi 0€30MacHOT0 B3aUMOJIEHCTBUSI C OKPYXKAIOIIEH Cpenoi; aaeKBaTHOCTH
NOBeJIeHHUs 00yYaroIIerocsi ¢ TOYKU 3pEHHUsI ONTACHOCTH UM 0€30MaCHOCTH JUIs ce0s WM JJIsl OKPYKAIOIIUX.



[Iporpamma oTpakaeT cojepkaHue oOydeHusi mpeamery «buonorus» ¢ yderoM 0ocoObIX oOpa3zoBaTelbHBIX MOoTpeOHOcTel oOyuatomuxcs ¢ 3I1P.
OsnazeHue y4ueOHBIM TpeaMeTOoM «BHOJOTHs» MPEeACTaBIsSeT ONpEAeNeHHYI0 TPYAHOCTb Juis oOywaromuxcs ¢ 3[IP. Dto cBsizaHO ¢ OCOOEHHOCTSAMHU
MBICTUTEIPHON JICATEIIbHOCTH, BHUMAHHWS, MAMITH, PEYH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HAHWH, MOHMKEHHBIM II03HABaTEIbHBIM HHTEPECOM,
CIIO’KHOCTSIMH TIPH ONPEACTICHUN B TEKCTE 3HAYMMOW UBTOPOCTEIICHHOW HHPOPMALIUH.

Jnist mpeoosieHusl TPYAHOCTEH B M3y4eHUH ydueOHoro mpenmera «buonorus» HeoOXoauma aganraiys oObeMa H XapakTepa y4eOHOro marepuaiia K
MO3HABATEIBHBIM BO3MOXKHOCTAM oOydatomuxcsi ¢ 3[IP, yder ocoOeHHOCTEH WX pa3BUTHUS: HCIOJIB30BAHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX U
MEXITPSIMETHBIX CBSI3€H, IMOCTENCHHOE YCIOKHEHHE M3y4yaeMOro MarepHaia; HEKOTOPbI MaTephall BO3MOXKHO JaBaTh B O3HAKOMHTEIBHOM ILIaHe. [Ipu
n3ydeHnn ouosoruu odyyaromumucs ¢ 3[IP Heo6X0AUMO OCYIIECTBIIATH B3aUMOICHCTBHE Ha MOJUCEHCOPHON OCHOBE.

esn u 3ana4u u3y4eHus ydeoOHoro npeamera «buosiorusp»

OO0u1me nenu u3ydeHus yuyeOHoro nmpeamera «buonorus» npeacrapieHbl BaJalTUPOBAHHONW paboyel mporpaMMe OCHOBHOTO 00IIero 00pa3oBaHHUs.

L]envy 00ydYeHHS] TaHHOMY TPEAMETY 3aKitodaeTcsl B popMupoBanuu y oOydatonuxcs ¢ 3[IP HaydHOro MUPOBO33peHHUsT HA OCHOBE 3HAHHMA O JKUBOU
NPUPOZIE U MPHUCYIIUX €l 3aKOHOMEPHOCTSX, OMOJOTMYECKUX CHCTEMax; OBJIaJeHHe 0a30BBIMH 3HAHUSIMH O JKHMBBIX OPraHM3Max M WX POJIM B MPHUPOJE, O
METOJIaX MTO3HAHUS KUBOM MPUPOJABI U MCIOIb30BAaHUM UX B MPAKTUUYECKOM JEATEIbHOCTH; BOCIIMTAHUULIEHHOCTHOTO OTHOUIEHMSI K 3I0POBBIO YEJIOBEKA U K
YKWBOW MPUPOJIE.

OcnosHulmu 3a0auamu N3y4eHus yueOHoro npeamera «bruonorus» sBiasoTcs:

(dbopMHpOBaHHE CHCTEMBI HAYYHBIX 3HAHHWHA O XHBOW NPHUPOJE, 3aKOHOMEPHOCTSIX €€ Pa3BUTHs, UCTOPUYECKH OBICTPOM COKpAIICHHUH OHOJOTHYECKOTO
pa3Ho0Opa3usaB Ouochepe B pe3ysbTaTe AeATeNbHOCTH YEI0BEKa, ISl Pa3BUTHSI COBPEMEHHBIX €CTECTBEHHOHAYYHbIX IIPECTABICHUN O KapTUHE MUPAa;
¢dbopmMHpoBaHHE TEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX IPEICTABICHHH O OMOJOTHMYECKHMX OOBEKTaX, IMPOLECCax, SBICHHUIX, 3aKOHOMEPHOCTSIX, 00
OCHOBHBIX OHMOJIOTMYECKHX TEOpUAX, 00 SKOCHCTEMHON OpraHu3alMy XH3HH, O B3aUMOCBSI3M KMBOI'O M HEKUBOro B Omocepe, 0 HACIEACTBEHHOCTH U
M3MEHYMBOCTH; OBJIQJICHUE MOHATUHHBIM annapaToM OUOJIOTHH;

MpUOOpPETEHUE OMbITA MCIOJB30BAHNS METOA0B OMOJIOTMYECKON HAyKH U MPOBEJEHUS HECIOXKHBIX OMOJOTMYECKUX AKCIEPUMEHTOB JUISl M3YUEHUs >KHUBBIX
OpPraHHU3MOB U YEJIOBEKA, IPOBEICHMS KOJIOTHYECKOIO MOHUTOPHUHTA B OKPYKAIOILIEN CPELE;

(hopMHPOBaHHE OCHOB SKOJIOTMUECKOH TI'PaMOTHOCTU: CIIOCOOHOCTH OILIGHHMBATh IMOCJEACTBHS JEATEIbHOCTH YEJIOBEKa B MPUPOAE, BIUSHUE (DAKTOPOB
pHucKa Ha

3/I0pOBbE YEJIOBEKA; BHIOMPATh LIEJIEBbIE U CMBICIIOBbIE YCTAHOBKU B CBOMX JEWCTBUAX U MOCTYIKAX [0 OTHOLIEHUIO K )KMBOM MPUPOJAE, 3J0POBbIO CBOEMY U
OKpY>KaloIlIKX, OCO3HAaHNE HEOOXO0AUMOCTH JIEHCTBUI MO COXPAaHEHHUIO OMOPa3HOOOPa3Hsl U IPUPOHBIX MECTOOOMTAHUI BUJIOB PACTEHUHN U KUBOTHBIX;
(¢hopMupoBaHuE MPEACTABICHUN O 3HAUEHUM OMOJOTMYECKUX HAayK B PEIICHHUU MpoOsieM HEOoOXOAMMOCTH PAalMOHAIBHOTO MPUPOJONOIb30BAHMS, 3alUTHI
3JI0POBbSI JIIO/IEN B YCIIOBUSX OBICTPOTO U3MEHEHHUS HKOJIOTHUECKOT0 KauyecTBa OKPY’KaIOIIeH Cpeibl;

OCBOEHHE NPUEMOB OKa3aHHUs MEPBOM MOMOILY, PAMOHAIBLHOW OpraHU3aluy TpyJda W OTAbIXA, BBIPAIIMBAHMS M Pa3MHOMKEHHUS KYJIBTYPHBIX PAcTEHUU U
JIOMAITHUX KUBOTHBIX, YXO/a 3a HUMHU.

OcoOenHocTH Ticuxu4eckoro pas3Buthsi oOydatoumuxcs ¢ 3I[IP 00ycroBiaMBaOT IOMOJHUTENbHBIE KOPPEKIMOHHBIE 3aJaud y4eOHOTo IpeaMera
«buosnorusy», HalpaBIEHHbIE Ha Pa3BUTHE MBICIMTEIBLHOW M pEUYEBON JEATEIBHOCTH, MOBBIIIEHUE MO3HABATEIbHON aKTUBHOCTH, CO3JaHUE YCIOBUH Ui
OCMBICJIEHHOTO BBIITOJIHEHUS Y4eOHOU paboThl.

OcobennocTu 0T0Opa M aanTaUM Yy4e0HOr0 MaTepuaJa 1o 0HOJI0ruu
Oo0yuenue yueOHoMy npeamery «buosiorus» He00X0AUMO CTPOMTH HA CO3AAHUM ONTHMAJIBHBIX YCJIOBHMH JJIs1 YCBOCHHMs NMPOrPaMMHOI0 Marepuasa
o0yvaromumucs ¢ 3I1P. BaxueilmuMm siBjsieTcst co0/110eHMe HHANBHAYAJIBHOI0 M 1M ¢epeHINPOBAHHOIO NMOAX0Ja K 00y4al0IMMC s, 3aBUCSLICT0



0T YPOBHSI C(OPMHMPOBAHHOCTH HX Y4YeOHO-NO3HABATEJILHOH /IeSiTeJIbHOCTH, MPOM3BOJLHOW peryJjsiiud, YMCTBEHHOH pPad0TOCIOCOOHOCTH,
3MOLMOHAIBHO-IMYHOCTHBIXOCOOCHHOCTEH M HAIIPABJIEHHOCTH HHTEPECOB.

bonbiioe BHUMaHUE JOKHO OBITH yIEJIeHO O0TOOpY yd4eOHOro Marepuaia B COOTBETCTBHH C MPHUHIMIIOM JIOCTYIMHOCTH IPU COXPAaHEHUU OOLIEero
6azoBoro ypoBus. Ilo comepkaHuio u 00BEMY OH JOJDKEH OBITH aJalTUPOBAHHBIM Juisi oOydatomuxcst ¢ 3[IP B COOTBETCTBUM € HX OCOOBIMH
00pa3oBaTeNbHBIMU TOTPEOHOCTIMHU.

AxueHT B paboTe clieyeT caenaTh Ha pa3BUTUH y oOydaromuxcs ¢ 3I1P cioBecHO-I0rn4eckoro MpIIIICHHS, 0€3 Yero HEBO3MOXKHO TOJTHOIICHHO
paccyXaaTh,JieJ1aTh BHIBOJIbL. 3HaYMMasi pOJib B 3TOM MPUHAIICKHUT MPAKTUUECKUM (B TOM YHCIIE JIabopaTOPHBIM) paboTaM, OpraHu3aluy HaOI0IeHUH U T. 1.

BaxxHo pa3BuBaTh BO3MOKHOCTbH UCIOJIb30BaHMSI 3HAKOBO-CUMBOJIMUYECKUXCPEACTB OPraHU3al[K [I03HABATEIbHOM AESTEIbHOCTHU (IIOCTPOCHUE U
JEKOIMPOBAHUEHATIISTHBIX MOJIEJIeH, OTpakaroIIMX OCHOBHOE COZIEpKaHNE U3y4aeMOro MaTepuana).

Crnenyer akTMBHO MOOYKAAaTh OOYYAIOLIMXCS K CaMOCTOATENBHOMY MOMCKY MHpopMmanuu. Ilockonbky npeamer «buonorus» oObIYHO BBI3BIBACT Y
00y4aroIuXcsi ONPeIeICHHbII HHTEPEC, TO BaYKHO UCIIOJIB30BATh ISl COBEPILICHCTBOBAHMSI UX TOMCKOBON aKTUBHOCTH.

Bonbiioe BHUMaHUE MOHKHO YAENATHCS 3aKPEIUIEHUIO M3YYEHHOT'O MaTepuasia, B TOM UHWCIE CHELUUAIbHOM aKTyaau3aluu 3HAHUM, MOJIyYEHHBIX B
MPEIECTBYIOIUX KJlaccax, MOCKOJbKY 0e3 MOJ0OHOro MOBTOPEHUS W 3aKPEIJICHUS BBICOK PUCK «IOBEPXHOCTHOTO OOYUYEHHUsS», KOTJa CHIOMHUHYTHO
aKTyaJM3UpyEeMble 3HAHUSI HE MOTYT CTaTh OCHOBOM JJIsl MX JaJIbHEHIIIETO0 COBEPILICHCTBOBAHMUS.

[TpumepHas mporpamMma MpeaycMaTpUBAeT BHECEHUE HEKOTOPBIX M3MEHEHUMU: BKIIOYEHHE OTACNbHBIX TEM WIIM LEJBbIX pPa3felioB B MaTepUalIbl Ui
0030pHOT0,03HAKOMHUTEIILHOTO U3YUSHHS.

B o3HakOMUTENHHOM IUIaHE HAIOTCS TEMBI, BBIJCICHHBIE B COJAEPKAHHHM IMPOTPaMMbl KypcUBOM. «OOmue OHOJIOTHYEeCKHE 3aKOHOMEPHOCTH
paccMaTpuBalOTCsA B TEYEHHE BCETO Meproa 00ydeHust OMOJIOTUH B OCHOBHOM 11kose(5—9 Kiiacchl).

OmnpeneneHye KOJIMYECTBA YACOB HA U3yUYEHUE TEM 3aBUCUT OT KOHTUHI€HTa 00y4aroluxcsl Kjiacca.

IIpumepHble BUAbI AesTebHOCTH o0yqaromuxcs ¢ 3IIP, o0yciioBieHHbIe0cOOBIMH 00pa30BaATEIbHBIMH IOTPEOHOCTAMM M 00eclieuYnBaloIue
OCMBICJIEHHOE OCBOEHUE COep:KaHuM 00pa3oBanus mo npeamery «buosorus»

Copnepxanue BUAOB JesTesbHOCTH oOyuwatonuxcsa ¢ 3[IP Ha ypokax Ouonoruu ompeneisiercss uX ocoObIMH OOpa30OBaTENbHBIMU MOTPEOHOCTSIMHU.
[Tomumo mupoko ucnoab3zyeMslx B OOIT OOO o6mux a1 Bcex 00y4yaromuXxcsi BUAOB JEATEIbHOCTH CIIEAYET YCUIIUTh BHJIbI I€ATEIHOCTH, Cleln(UIHbIE
Ul JaHHOM KaTeropuu oOydarouuxcs, oOecrnedyrBarolile OCMBICICHHOE YCBOGHHE COJAEp)KaHMsl oOpa3zoBaHus Mo mpenmery «buosiorus»: ycuieHue
IIPEIMETHO-ITPAKTUYECKON AESITEIbHOCTH; YEPEJOBAHUE BHUJOB NEATEIBHOCTH, 3aJCHCTBYIONIMX PA3IMUHBbIE CEHCOPHBIE CHUCTEMBI; OCBOCHUE MaTepuaia ¢
OTIOPOM Ha aNTOPUTM; «IIOLIATOBOCTHY B U3YYCHUW MaTEpHalia; UCIOIb30BaHUE JOTOIHUTEIFHON BU3YAIbHOM OMOPHI (TUIaHBI, 00PAa3Ilbl, CXEeMBbI, MIa0J0OHBI,
oropHble Tabmuiel). [y pa3BUTUS YMEHMs JAeiaTh BBIBOABI HEOOXOJMMO MCIIONB30BaTh OMOpPHBIE cioBa U kiumie. Ocoboe BHUMaHHUE CIEAYeT YAEIUTh
O0OYy4YEeHHIO CTPYKTYPUPOBAHUIO MaTepHalia: COCTABICHUIO PUCYHOUHBIX M BEpPOATbHBIX CXeM, TaOIHI] C 0003HaYE€HHBIMU OCHOBAHUSIMU IS KJIacCU(UKAITUU U
HaTOJHEHUIO UX IpUMepaMu U Jp.

[IpoayKTUBHBIM IS 3aKpEIUICHUS U IPUMEHEHHsI YCBOCHHBIX 3HAHUH, a TaK)Kepa3BUTH KOMMYHUKAaTUBHBIX Y'Y ] siBisieTcs ydacTue oOydaromuxcs ¢
3IIP B npoekTHO# AedrenbHOCTU. [Ipu opraHM3anuu ypoKOB PEeKOMEHAYETCs MCIOb30BaTh IT-TeXHOIOTHH, MPEe3eHTAlluN, HayYHO-TIOMYJISApHbIE (DHIBMBI,
CXEMBbI, B TOM UHUCJIe, UHTEPAKTUBHbIE, U APYTHE CPECTBA BU3YAIU3AIINH.

Temarnueckas u TepMuHOIOrnyeckas jiekcuka coorserctsyer OOIT OOO.

s oOyuatontuxcst ¢ 3[1P cymiecTBeHHBIM SIBISIFOTCS] TPUEMBbI pabOThI € JIEKCHUYECKUM MaTepHaiioM 1o npenmery. [lpu pabore Hax JIeKCUKOH, B TOM
qucie HayyHOH TepMHUHOJIOTHEH Kypca (pacKpbhITHE 3HAUEHHH HOBBIX CJIOB, YTOUHEHHE MM PACIIMPEHUE 3HAUEHUH YK€ M3BECTHBIX JEKCHMUYECKUX €IMHHIL)
He00X0IMMO BKJIIOYEHHE CJIOBAa B KOHTEKCT. BBeeHne HOBOrO TepMHHA, HOBOM JIEKCMUECKON €IMHUILIbI IPOBOJUTCS Ha OCHOBE OOpaIIeHUs K 3THMOJIOTUU
ciioBa U accounanusaM. Kaxioe HOBoe CJI0BO BKIIIOUAETCS B KOHTEKCT, 3aKPEIUISIETCsl B peUeBO MPaKTHKE 00YyJaroLIHXCs.

N3ydaemble TEpMUHBI BBOASTCS Ha MOJMCEHCOPHOI OCHOBE, 00s3aTeNlbHa BU3YyalbHasl MOJAEPKKA, AITOPUTMBI pabOThI C OMpEEIEHUEM, OITOPHbIE



CXEMBI JJIS AKTyaJIn3alui TEPMUHOJIOTUH.
MecTo yueOHOro npeamera «buosorus» B yueOHOM IJIaHe

B cootBercTBUN ¢ DepepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAaPTOM OCHOBHOTO 0011ero 0Opa3oBanus yueOHbIN mpeamer «buonorus»
BXOJUT B NpEeIMETHYI0 00s1acTh «EcTecTBEHHOHayuHbIE MPEAMEThI» U sBIsAETCsS 00s3aTesbHBIM A n3ydeHus. CozpepikaHue yuyeOHOro Impeamera
«buonorusi», mpeacraBieHHoe B paboderd mporpamme, coorBeTcTByeT PI'OC OOO, OCcHOBHOH 00pa3oBaTeNbHON MpPOrpaMMe OCHOBHOTO OOIIETO
o0pa3oBaHMs, aJANTUPOBAHHON OCHOBHOM 00pa30BaTENIbHOM IpPOrpaMMe OCHOBHOIO 00IIero o0pa3oBaHMs OOYYalOIIMXCS C 3aJepXKKOW ICHUXUYECKOro
pa3BuTHsL.

COAEPXAHUE YVYEBHOI'O ITPEAMETA «bNOJIOI' YA»
5 KJIACC

1. Buoaorus — Hayka o sKuBoii npupoje

[Tonsitue o xu3nu. [Ipu3HaKu KUBOTO (KJIETOYHOE CTPOCHHE, MUTAHUE, AbIXaHUE, BbIIETICHHUE, pOCT U JIp.). OOBEKTHI )KUBOM 1 HEXXUBOU MPHUPO JIbI, UX
cpaBHeHHe. JKusas u Hedxcusas npupooa — eouroe yenoe.

buonorus — cucrema Hayk o uBoil pupoae. OCHOBHBIE pa3enbl 6uonoruu (00TaHUKa, 300JI0THUS, IKOI02USA, YUMOLo2Usl, AHATOMHUS, (PU3HOIOTHS U
ap.). Ilpogeccuu, ceszannvle ¢ buonocuell: 8pay, 6emepunap, NCUXO0N02, AZPOHOM, KHcueomuosod u Op. (4-5). CBs3b OHOJOTHHM C JAPYIMMH HayKaMu
(marematuka, reorpadus u Ap.). Ponb Ononoruu B mo3HaHUU OKPYKAIOIIET0 MUPA U MPAKTUYECKOUACSITEIbHOCTH COBPEMEHHOT'O YeJIOBEKa.

Ka6uner 6uonoruu. [IpaBuia noBeneHus u padoTh B KaOWHETE ¢ OMOJIOTHYECKUMH TPUOOpPaMH M HHCTPYMEHTAMH.

buonornueckue TepMuHbL, MOHATHS, CUMBOJIBL. McTouHnk 6uonorunueckux3Hanuii. [Touck nabopMauu ¢ UCIOIb30BaHUEM Pa3IMYHbIX HCTOYHUKOB
(Hay4HO- monyJsipHast JIMTEpaTypa, CIPaBOYHUKH, IHTEepHET).

2. MeTo/bl H3y4eHHs! JKHBOIi IPHPOIBI

Hay4nble MeTonbl M3y4eHHUs KUBOW MPUPOABI: HAOIIOAEHUE, SKCIIEPUMEHT, ONHCaHNe, U3MEpeHHe, Kiaccudukanus. YCTPOWCTBO YBEIHMYUTEIbHBIX
puOOpPOB: Tynbl U MUKpockora. [IpaBuia paboTel ¢ yBETUYUTENLHBIMU TPUOOPAMHU.

MeTton onucanus B OMONOrUM (HATJISIIHBIN, CIOBECHBIN, cXxeMaTHueckuil). MeToa usmepeHus (MHCTpYMEHTBI U3MepeHHs). MeToa KiaccupuKaluu
OpPraHU3MOB,IPUMEHEHNE ABOMHBIX Ha3BaHU opraHu3MoB. HaOmroieHue 1 S5KCepuMEHT Kak BeAYIIHe METO bl OMOJIOTHH.
Jlabopamopnvie u npakmuueckue padomaol

1. Hsyuenme naGoparopHOro oGOpYHOBAHHSA: TEPMOMETPBI, BECHI, YalIKH IleTpu, mpoOupku, MeH3ypku. IIpaBuia paboTel ¢ 000pPYI0BAHHEM B
HIKOJIbHOM KaOuHeTe.

2. O3HaKOMIEHHE C YCTPOMCTBOM JIyIbl, CBETOBOIO MUKPOCKOIA, IPABUIAPA0OThl C HUMH.

3. O3HAaKOMIIEHHUE C PACTHTENLHBIMU M )KMBOTHBIMH KJIETKAMH: TOMaTa 1 apOy3a(HaTypajbHble IPenapaThl), HHPy30pHu TY(PENbKU U THAPH (TOTOBBIE
MHUKpPOIIPENapaThl) ¢ TOMOIIBIO JIYIIBI U CBETOBOT'O MUKPOCKOIIA.
IDKCKypcuu unu 6u0eoIKCKypcuu

3. OpraHusmsbl — TeJia ;KMBO NPHPOABI
[Tonsatue 06 opranusme. J{osiiepHble U s7iepHbIE OPraHU3MBI.

Knemka u ee omxpwimue. KiletouHoe cTpoeHHe opranu3mMoB. [{umonoeus — nayka o knemke. KiieTka — HaMMeHbIIas €IUHHULA CTPOSHUS U
KHU3HEJIeATeNTbHOCTH Opranu3MoB. CTpOEHHE KJIETKHU MO CBETOBBIM MUKPOCKOIIOM: KJIETOYHAsi 000J104Ka, UTOILIA3Ma, SIPO.

OnHOKIIETOUHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. KileTku, TKaHu, OpraHbl, CUICTEMbI OPTaHOB.
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KuznenestenbHOCTh OpraHu3MoB. OCOOEHHOCTH CTPOCHHS U MPOLIECCOB KUZHEACSATENbHOCTH y PACTEHUM, KUBOTHBIX, OaKTepHil U rpuboB,
JTUWATTHUKO.

CBolicTBa OpraHuM3MOB: IIUTaHHE, AbIXaHHE, BBIJICICHUE, JBI)KEHUE, PA3MHOXKEHUE, Pa3BUTHE, Pa3IpakUMOCTh, IPUCIIOCOOIEHHOCTh. OpraHusm —
eIMHOELIENIOE.

Pa3nooOpa3ue opraHu3MoB U UX KJIACCU(DHUKAIUS (MAKCOHbI 8 OUOIOUU. YAPCMEd, Munvl (0moevl), Kiaccovl, ompsovl (HOPsAOKU), cemeticmad, poobwl,
6uO0bl. JKU3HENeATEIbHOCTh OPTaHU3MOB.

baktepuu u Bupychl kak Gopmbl kU3HHU. 3HaUeHUE OaKTepUil U BUPYCOB B MIPUPOJIE U B )KU3HU YEJIOBEKA.
Jlabopamopusie u npakmuueckue padoomut

1. U3yyeHue KJIETOK KOXHIIBI YEIIyH JIyKa MOJ JYMOM M MHKPOCKONOM (HampHUMepe CaMOCTOSATEIbHO MPUTOTOBICHHOI'O MUKPOIIpENapara).

. O3HakomIiIeHHE C NpuHIUIIaM CUCTEMAaTUKN OPTaHHU3MOB.
. HabGmionenue 3a notpebieHueM BOAbI pACTCHUEM.
. Opranu3msbl U cpeia OOUTAHUA

[lonstue o cpene oOutanus. BonHas, Ha3eMHO-BO3yIlIHAs, [TIOUYBEHHAs, BHYyTPUOPTaHU3MEHHas cpenbl ooutanus. IIpeacraBurenu cpea oOuTaHUS.
OcobenHoctu cpes o0uTanus opranu3MoB. [lpucnocoGnenus opranu3mMoB Kk cpezie ooutanus. Ce3oHHble USMEHEHUS 8 HCUSHU OP2AHUIMOS.
Jlabopamopnule u npakmuueckue pabomaul
BrsBiienue npucnoco6aeHuii OpraHu3MoB K cpeie 00uTaHusl (Ha KOHKPETHBIX pUMepax).
DKcKypcuu unu 6u0e0IKCKypcuu
PacTutenbHbIN U )KUBOTHBIA MUP POJHOTO Kpasi (KpaeBeeHHE).

. Ilpuponnblie cooduecTBa

[TonsiTue o mpupogHOM coobmiecTBe. B3auMoCBsI3M OpraHn3MoB B MPUPOIHBIX coobOmiecTBax. [lumieBbie cBs3u B cooOecTBax. [lnmieBsie 3BeHbs,
nenu M cetu nutaHud. [IpomsBoauTenu, MOTPEOUTENN W Pa3pyLIMTEIN OPraHMYECKHUX BEIIECTB B TNPHUPOIHBIX coodmiecTBax. [Ipumepsl MPUpPOIHBIX
coobmecTB (Jiec, mpyn, 03epo u np.). MckyccTBeHHBIE cOOOIIECTBA, UX OTIMYUTEIBHBIC TPU3HAKU OT MPUPOAHBIX COOOLIECTB. [Ipuuunsl Heycmouuueocmu
UCKYCCMBEHHbIX cO00uecms. PonbuckyccmeeHHbIX cooouecms 8 Hcu3Hu 4eogexd.

[Tpuponusie 30HBI 3emin, ux obOutarenu. dropa u QpayHa TPUPOAHBIX 30H.
JlanamagTel: IPUPOIHBIE U KYJIbTYpPHBIE.
Jlabopamopuvie u npakmuueckue padpomaot

N3yueHne HCKyCcCTBEHHBIX COOOIIECTB U MX oOUTaTesel (Ha MpuMepe akBapuyma U Jap.).

IKcKypcuu unu 6u0e0IKCKypcuu

. U3ydyenue npupoaHbx cooOIecTB (Ha mpuMepe Jieca, o3epa, mpyna, Jiyra u

ap.).

. 3ydyeHmne ce30HHBIX SIBICHUH B )KU3HU MPUPOTHBIX COOOIIECTB.

6. 2JKuBasi npupoJa u 4ejJ0BeK

W3MeHeHus B IpUPOJIE B CBSI3U C Pa3BUTHEM CEIILCKOTO X0341CTBa, MPOU3BOJICTBA U POCTOM YHCIEHHOCTH HaceJeHUs. BiusHue yenoBeka Ha KUBYIO
IpUPOJY B X0z€ ucTopur. ['modanbHbIe SKOJIOTHUECKUE MPoOIeMbl. 3arps3HEHUEBO3AYIIHONW U BOJHON 000J10ueK 3eMJIH, MOTEPH MO0YB, UX MPEIOTBPAIICHHE.
[Iytu coxpaneHus OMOJOTHUECKOro pasHooOpasus. OxpaHsemvle meppumopuu (3ano8eOHUKU, 3aKA3HUKU, HAYUOHANIbHbIE NAPKU, NAMAMHUKYU NPUPOObL).
Kpacnas knuea P®. Ocosnanue dcusnu Kax 6eIuKo YeHHOCmu.
Ilpaxkmuueckue padomuot

[TpoBenenue akuuu 1o yoopke Mycopa B OiuxkaiiiieM Jiecy, napke, CKBepe WinHa MPUILIKOILHOW TEPPUTOPHH.



6 KJIACC

1. Pacturenbublii oprannsm
boranuka — Hayka o pacteHusx. Paznenst 6otanuku. CBs3b OOTAHUKH C APYTUMU HAyKaMH U TeXHUKON. OOI11e MpU3HaKky pacTeHUM.
Paznoobpazue pacteHuii. YpOBHU OpraHU3AIMH PACTUTEILHOTO OPraHU3Ma.
Briciiue u Husimme pactenus. CriopoBbi€ U CEMEHHBIE PACTECHUS.
PactutenbHas kineTka. M3yueHue pacTUTENbHOM KJIETKH IO/ CBETOBBIM MUKPOCKOIIOM: KJIETOYHAsl 000J104Ka, sIAPO, UTOIIa3Ma (TIacTUIbL,
MUTOXOHJIPHH, BAKYOJIU C KJICTOYHBIM COKOM). PacTurenbHbie TkaHu. OYHKIIUN PACTUTEIBHBIX TKAHEH.
Opranbl U CUCTEMBI OPraHoB pacTeHHil. CTpoeHne OPraHoOB PaCTUTEIBHOIO OPTaHU3Ma, UX POTIb U C8:A3b MeHCOY COOOII.
Jlabopamopusie u npakmuueckue pabomut

1. N3ydyeHne MUKPOCKOIIMYECKOTO CTPOEHUS JINCTA BOAHOIO PACTEHUS JI0/EH.
2. N3yueHue CTpoeHUs paCTUTENbHBIX TKaHEe! (MCIOIb30BAaHUEMHUKPOIIPENapaToB).
3. W3ydyeHne BHELIHETO CTPOEHMS TPABSIHUCTOTO LIBETKOBOI'O PAacTEHUs (HAXKUBBIX MM repOapHbIX SK3EMIUIApaX pacTeHU): MAcTyIllbs CYMKa, peibKa

TIVKasl, JIIOTHK SIKUHA U p.). DKCKYPCHUU WA BHIICOIKCKYPCUU
O3HaKOMJICHHE B TIPUPO/IC C IIBETKOBBIMU PACTCHUSIMHU.

2. CTpoeHme H KN3HeAeATEeIbHOCTh PACTUTEIHLHOT0 OPraHu3Ma
Iumanue pacmenusn

Kopenp — opran mouBeHHOro (MUHEpAIbHOTO) nMuTaHusi. Kopuu u Kopuegvle cucmemvl. Buovl kopuell u munvl KopHegvix cucmem. BHemHee u
BHYTpEHHEE CTPOCHUE KOpHS B cBs3U ¢ ero Gpynkuusamu. KopHeBoiil yexmmk. 3onsr kopus. Kophesvie 6onocku. Pocm xopua. [locnowenue kopHamu 00l u
MUHEPANIbHLIX Bewecms, HeobX00uMblx pacmenulo (KopHesoe oasieHue, ocmoc). Bunonsmenenune kopHeu. [lousa, eé niooopoodue. 3Hauenue obpabomxu
nouswsl (OKyUUBaHuUe), BHeCeHUsTyO00PeHULL, NPOPEICUBAHUS NPOPOCMKO8, NOAUBA OJisL HCUSHU KYIbMYPHBIX pacmerull. ] uopononuxa.

[ToGer u mouku. Jlucropacmonoxxenue u auctoBas Mo3anka. CtpoeHune u GyHKIMUU TUCTa. [Ipocmule u crodchvie aucmovs. BUIOM3MEHEHUS TNCTHEB.
Ocobennocmu 6HympeHHe20 CmpoeHUst TUCMA 8 C853U ¢ e20 QYHKYuAMU (Kodicuya u ycmovuyd, OCHOBHAsL MKAHb AUCma, nposooawue nyuxu). Jluct — opran
BO3IyITHOTO muTanus. ®otocuHTe3. 3HaUeHUE POTOCHHTE3A B IPUPOJIC U B )KU3HH YEIIOBEKA.

Jlabopamopnule u npakmuueckue pabomaul

1. Usyuenue cTpoeHuss KOPHEBBIX CHCTEM (CTEPKHEBOW M MOYKOBAaTOI) HampuMepe repOapHBIX SK3EMILISPOB UM KUBHIX PACTEHHUIA.

2. V3ydeHue MUKpOIpenapara KIeTOK KOpHS.

3. Ms3ydeHue CTpOEHHUs BETeTATUBHBIX U T€HEPATUBHBHIX I0YEK (HA MPHMEPECHPEHH, TOMONS U Ip.).
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O3HaKOMIJICHHE ¢ BHCIITHUM CTPOCHUCM JIUCTHEB U JINCTOPACITOJIOKCHUCM (HaKOMHaTHBIX paCTeHI/IHX).

N3yuenue MHKPOCKOITHYECKOTO CTPOEHUSA JMcTa (Ha ~ TOTOBBIXMHKpOIIpErnaparax).
6. Hab6mozmenue npolecca BbleT€HHS KHCIOPOJA HA CBETY AKBAPUYMHBIMUPACTCHHSMH.
Jvixanue pacmenusn

Jpixanue KopHs. Puixienue nouevl 01 YayuuieHus ObIXaHusi KOpHell. Ycnoeus, npenamcmeylowjue OviXxaHuro KopHeil. JIUCT Kak opraH IbIXaHUS
YCTBUYHBINA anmapar)./locmynienue 8 nucm ammocgheprozo 6030yxa. CunbHas 3anvbliIeHHOCMb 8030yXa Kaknpenamcmaeue 0jisi Obixanus aucmoves. CTedeNb Kak
OpraH JpIxaHus (HaJu4ue YCTHUIB KOXKHUIlE, YeueBUYeK). OCOOCHHOCTH IbIXaHUsl pacTeHUi. B3anMoCBs3b qbIXaHUs pacTeHUs: C OTOCHHTE30M.
Jlabopamopnvie u npakmuueckue padomol VizyueHve poin peIXJICHUS s IbIXaHus KOpHEH. Tpancnopm eewyecme 6 pacmenuu

Heopranunueckue (Boga, MUHEpaIbHBIE COJMM) W OpPraHUYECKHE BellecTBa (OENKH, XKHUPHI, YIIIeBOJbl, HYKJICHHOBBIE KHCIOTHI, BUTAMUHBI U Jp.)
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pactenus. CBA3bKIETOYHOTO CTpOeHUS cTeOs ¢ ero GyHKuusaMu. Pocm cmebns 6 oauny. Knemounoe cmpoenue cmebiss mpagsaHucmoz20 pacmenus: Koxcuya,
npogodsiuue NyuKu, OCHOBHAsE mKaub (napeuxuma). Knerounoe cTpoeHue cTeOsl APEBECHOro pacTeHHUs: Kopa (mpoOka, i1y0), kamOuii, JpeBecMHa W
cepaueBuHa. Pocm cmebns 6 monwuwny. IlpoBoasiiue TkaHM KOpHA. TpaHCIIOPT BOJBI M MUHEpPAJIbHBIX BEUIECTB B PAaCTeHHUH (COCYHAbl APEBECHUHBI) —
BoCXoasIMil Tok. MicnapeHnue BOAbI uepe3 cTebenb W JIUMCThS (TpaHcmuparnws). Perynsmuus ucnapeHus BOJIBI B pacTeHWU. BiMsHUE BHEIIHUX YCIOBHHA Ha
UcrapeHue BOJbl. TpaHCIOPT OpraHMYECKHX BELIECTB B PACTEHHUM (CUTOBHIHBIE TPYOKH Jy0a) — HUCXOASIIUN TOK. [lepepacnpedenenue u 3anacanue
gewjecms 6 pacmenuu. Buoousmenennvie nobecu: kopresuwe, Kiyoenn, 1ykosuya. Mxcmpoenue; ouonocuieckoe u Xo3aUCmeeHHoe 3HayeHue.
Jlabopamopnsle u npakmuueckue padomot

. OOHapyx)eHNe HEOPTraHNYECKUX H OPTAaHMYECKUX BEIECTB B PACTCHUH.

. PaccmarpuBanne MUKPOCKOIIMUECKOTO CTPOCHHS BETKH JepeBa (Ha TOTOBOMMHEKPOIIPEapare).

. BeisiBIIeHUE epeBMKECHHSI BOABI U MUHEPATBLHBIX BEIIECTB 110 IPEBECHHE.

. MccnenoBanue cTpoeHHsI KOPHEBUINA, KITYOHS, JIYKOBHIIBI.
Pocm pacmenus

Oo0pasoBarenpHble TKaHu. KoHyc HapacTanus mobera, pocT KOHYHKA KOPHs. Bepxyuieynulil u 6cmasoyHulil pocm. Pocm kophs u cme0Ois 8 monwuny,

kambutl. Obpazosanue 200UUHbIX KOJeY Y OpedecHblX pacmeHnutl. Bausnue ¢umozopmonos na pocm pacmenus. Pocmosvie 0guoicenus pacmenuti. Pazputue
nmobera u3 mouku. BerBienwe moberoB. Vmpasnenue pocmom pacmenus. Dopmuposanue Kpowusl. lIpuMeHEHUE 3HAHUA O POCTE PACTCHHS B CEILCKOM
xo3sicTBe. Passumue 60K08bix n06e208.
Jlabopamopnvle u npakmuueckue pabomaul

. HabGmronenue 3a pocToM KOpHSIL.

. HaGmmronenue 3a poctom mooera.

. Onpenenenne Bo3pacra epesa 10 CIIUILY.
Pasmnorcenue pacmenusn
BereratnBHOE pa3MHOXKEHHME IIBETKOBBIX PACTCHUM B NpUpoE. BereraTuBHOE pa3MHOKEHNE KyIbTYpPHBIX pacTeHul. Kronwvl. Coxpanenue npusnakos
mamepuHckocopacmenus. X03sUCTBEHHOE 3HAYCHUE BET€TaTUBHOTO pa3MHOKeHHs1. CeMeHHOe (TeHepaTUBHOE) Pa3MHOXKEHUE pacTeHui. 1{BeTku u couBeTHs.
Omnbuienue. Ilepekpécmmuoe onvinenue (6empom, dHCUBOMHBIMU, 6000U) U camoonviienue. /[gouinoe ONIOA0TBOpeHue. Hacnedosanue npusnaxog o60ux
pacmenuii. Obpazoeanue TUION0B U CeMsH. Tunvi n100os. PacpocTpaneHue mI0J0B U ceMsH B npupoje. Cocmas n CTpOEHHUE CEMSIH. Y CIIOBUS IIPOPACTAHUS
ceMsH. [loocomoeka ceman k nocesy. Pazgumue npopocmros.
Jlabopamopuvie u npakmuueckue padomaol
1. Osnanenne npuéMamu BEreTaTMBHOTO Pa3MHOKEHHS PACTEHHMIT (4ePEHKOBaHHE MOOETOB, YEPEHKOBAHMUE JIUCTHEB M JIp.) HA IIPUMEPE KOMHATHBIXPACTEHHI
(TpaneckaHIMs, CEHITONUs, OETOHMSI, CAHCEBbEPA U JIP.).
N3yuyenue cTpoeHus 1BETKOB.
O3HakoMIJIEHHE € pa3IMYHBIMU TUIIAMU COLIBETHH.
N3yuenne cTpoeHus ceMsH JBYAOJIbHBIX PACTCHUM.
N3yuenne cTpoeHns ceMsH OAHOIOIbHBIX PACTEHUM.
. OmnpeneneHune BCXOKECTH CEMSH KYJIBTYPHBIX PACTEHUI U [TOCEB UX B TPYHT.
Pazeumue pacmenusn
Pa3Butue ysemrogoco pacrenus. Ocrnognvle nepuoovl passumus. L{uxn pazeumus yeemkogo2o pacmenus. BiusHue (akTopoB BHEIIHEH cpeabl Ha
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pa3BUTHE IIBETKOBBIX pacTeHUi. JKu3HeHHBIC ()OPMBI IIBETKOBBIX PACTCHUM.
Jlabopamopusie u npakmuueckue padbomul
1. Ha6monenue 3a poCTOM M Pa3BUTUEM LIBETKOBOIO PACTEHMS B KOMHATHBIX YCJIOBHUSAX (Ha mpuMepe (acold MM IIOCEBHOTO FOpoXa).

2. Onpe/enenye ycIoBHi IIPOPacTaHUs CEMSIH.
7 KJIACC

1. Cucremarnueckue rpynnsl pacreHui

Knaccugpukayua pacmenuii. Bua xak ocHOBHas cucreMaTuueckasi kareropus.Cucrema pacturenbHoro mupa. Husimime, BbICIINE CIIOPOBBIE, BBICILINE
ceMeHHbIe pacTeHUsl. OCHOBHble MAKCOHLL (Kame2opuu) CUCMeMamuKy pacmenull (Yapcmeo, omoei, Kiacc, NOpsaooK, cemelcmeo, poo, euo). Mcmopus
PAazeumus CUCMeMamuKy, ONUCAHUe U008, OMKPbIMUeE HO8bIX 8U008. Ponb cucmemamuxu 6 buonozuu.

Hu3zwue pacmenus. Booopocau. O0mas xapakTepucTHKa Boaopocield. OOHOoKIemouHble U MHO2OKIemouHbvle 3eleHble 8o0opocau. CTpoeHUuEe H
JrcusHedessmenbHOCmb 3eJICHBIX BOJOpOCiel. Pa3zMHOXeHHEe 3elICHBIX Bojpopociel (becnonoe u nonogoe). bypvie u kpachvle 6odopociu, ux cmpoenue u
JHcuzHedesmebHoCmy. 3HaUCHUE BOJIOPOCIICH B MPUPOJIE U KUZHU YETIOBEKA.

Buvicuiue cnoposwvie pacmenusa. Moxosuonste (Mxu). O6mast xapakrepucTHKamMxoB. CTPOCHUE U JHCUZHEOesMENbHOCMb 3€EHbIX U CACHOBbIX MXOB.
IIpucnocobnenHocms MX08 K JHCUSHU HA CULHO VEIAXHCHEHHbIX noysax. Pa3MHOKEHUEMXOB, YUK pa3eumus HA npumepe 3el1eH020 MXa KYKYUKuH aeH. Ponb
MXOB B 3200J1auMBaHNM [TOYB U TOpPooOpazoBanuu. HMcnonwvzosanue mopgha u npooyKmos e2onepepabomru 6 X0351UCmeeHHOU 0esimeIbHOCMU Yel08eKd.

Ilnaynoeuonwie (Ilnaynwr). Xeouyesuonvie (Xeowu), Illanopomnuxosuonvie (Ilanopomnuku). OOmas XxapakTepuCTUKA. YCIOKHEHHE CTPOCHHUS
MAOPOTHUKOOOPA3HBIX PACTEHUH IO CPABHEHHIO C MXaMH. OcobenHOoCmuy CTPOCHUS UMCUZHEOeAMeNbHOCMU NIAYHOS, X80well 1 TIATIOPOTHUKOB. Pa3MHOXeHne
ManopoTHUKOOOpa3HbIX. [lukn pa3BuTHs manopoTHUKa. Ponb ApeBHUX MAaNOpPOTHUKOOOPa3HBIX B OOpa30oBaHMM KAMEHHOTO yris. 3HaueHue
NANnoOpOMHUKOOOPA3HBIX 8 NPUPOOE U HCUSHU YETI08EKA.

Buvicuue cemennvie pacmenus. I'onocemennsie. O011as XxapakTepucTHKa. XBOWHbBIE pacTeHUs, ux pasHooopasue. CTPOCHUE U JiCU3HeDessmelbHOCHb
XBOMHBIX. Pa3MHOKEHNE XBOUHBIX, YUK pA3GUMUS HA NpuMepe COCHbl. 3HAUEHUE XBOMHBIX PACTEHUH B IPUPOJE U )KU3HH YEJIOBEKA.

Ilokpvimocemennvie (yeemrogole) pacmenus. O61mas xapakrepuctuka. OcobenHocmu cmpoenus U HCUHeOesmeabHOCMU NOKPbIIMOCEMEHHbIX KaK
Hauboee 8blCOKOOP2AHU308AHHOU 2PYNNbl pacmenui, ux cocnoocmeo na 3emne. Kiaccuukanys NOKpHITOCEMEHHBIX pacTeHUM: Kiacc J{By10JbHBIE U Kiacc
OnnononbHeie. [Ipu3Haku knaccoB. LJuxn pazeumus nOKpbIMocemMenHo20 Pachmetus.

Cemeiicmea nokpsimocemennvix® (46emKoevix) pacmenuil. XapakTepHble TNPH3HAKH ceMelcTB Kiacca JlBynonbneie (KpecToumseTHble, wim
KanyctHble, Pozonsernsie, unu Po3oBele, MotbuibkoBble, uiau boGosbie, IlacnenoBsle, CioxkHOLBETHBIE, MM AcCTpoBble) U Kiacca OIHONOIbHBIE
(Jluneitusre, 3naxu, umu Matmmkossie)*. Muoroo6pasue pacrenuit. JIukopacTyiue MpeACTaBUTENN ceMeiicTB. KylbTypHble MpeACTaBUTENN CEMENHCTB, HX
HCIIOJIb30BaHUE YEJIOBEKOM.

Jlabopamopnvie u npakmuueckue padomaol
W3yuenne cTpoeHHs OJTHOKJIETOYHBIX BOJOPOCIEH (Ha mpUMepe XJIaMHUIOMOHA/IbI U XJIOPEJIIBI).
N3ydenne cTpoeHs] MHOTOKIIETOYHBIX HUTYATBIX BOAOPOCIEH (Ha MpUMeEpe CIUPOTHPHI U YIOTPUKCA).
W3ydeHne BHEMIHETO CTPOEHUSI MXOB (Ha MECTHBIX BUAX).
N3ydyeHue BHEIIHETO CTPOEHUS MaopOTHUKA HIIK XBOIIIA.
M3yueHne BHEITHETO CTPOEHUS BETOK, XBOM, IIUILIEK U CEMSIH T'OJIOCEMEHHBIXPACTeHUH (Ha MpUMepe €11, COCHBI UM TUCTBEHHHUIIBI).

N3yueHne BHENTHETO CTPOEHUS TOKPHITOCEMEHHBIX PACTEHUM.
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N3ydenue npusHakoB mnpenacraButenei cemenicts: Kpecronsernsie (Kamyctusie), Po3ousernsie (PozoBbie), MoTtbuibkoBbie (boOoBeie), I1acnenoBsie,
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CnoxnouetHbIe (AcTpoBbie), JIuneitusie, 3maku (MATIMKOBBIC) HA TepOAPHBIX M HATYPAIBHBIX 00pa3Iax.
8. Ompenenenne BUIOB pacCTeHUH (Ha MPUMEPE TPEX CEMENCTB) C UCTIOIb30BAaHUEM OMPEISTUTENICH PACTCHUHN WIIH OTIPEICTUTEIHHBIX KapTOUCK.
. Pa3BuTHE paCTUTEILHOr0 MUPA HA 3eMJie
OBOJIOIMOHHOE DPAa3BUTHE pacTUTENbHOrO Mupa Ha 3emne. Coxpanenue 8 3eMHOU Kope pacmumelbHblX OCMAmKos8, ux uszyuenue. «Kugvie
uckonaemvley pacmumenvrho2o yapcmea. JKusHp pacteHuil B Bojie. IlepBble HazeMHble pacTeHus. OCBOEHUE PACTEHUSIMU CYLIU. JTallbl pa3BUTHS Ha3EMHbIX
pacTeHHii OCHOBHBIX CHUCTEMAaTHUECKUX Ipymil. Beimepiue pacteHus.
IKCKypcuu unu 6u0e0IKCKypcuu

PacTenus B mpupoaHBIX COOOIIECTBAX

Pactenus u cpena obutanus. Dxonoruyeckue GakTopbl. Pacmenus u ycious Hedxicusou npupoowsl: céem, memnepamypa, éiazd, ammoc@epHbvili
8030yx. Pacmenusi u yciosus i#ugoll npupoovl: npamoe U KOC8eHHOe 8030elcmaue opeanuzmos Ha pacmenus. IIpucnocoOIeHHOCTh pacTeHUil K cpene
oOuTanus. B3aumocBs3u pacteHuit Mex 1y co00i U ¢ APYTUMU OPraHU3MaMH.

Pactutenbrpie coolmiectBa. Budosou cocmas pacmumenvbHulx coobwecms, npeobradaiowue 6 Hux pacmenus. Pacnpeodenenue 6udos 6
pacmumenvHulx coobwecmseax. CE30HHBIE W3MEHEHHUS B JKU3HH PACTUTENBHOro coobmiectBa. CMeHa pacTHTENbHBIX cooO0miecTB. PacTuTenbHOCTh
(pacTUTENbHBIN OKPOB) IPUPOIHBIX 30H3eMIH. Dropa.

. PacTennus u 4ej10BeK

KynbpTypHble pacTeHMs U UX HPOUCXOXKIAEHUE. [Jenmpwvl MHO2000paszus u npoucxoxcoeHus Kyabmyphulx pacmenuti. 3emnedenue. KyabTypHble
pacTeHus CeTbCKOXO3SIMCTBEHHBIX YTOAMN: 080WHble, N100080-200Hble, noesvlie. PacTeHus ropoaa, ocoberHocms 20poockotl gropul. Ilapku, neconapku,
cKkeepul, bomanuveckuecaowl. /{ekopamueroe yeemoeoocmeo. KOMHaTHbIE pacTEHUs, KOMHamHoe yeemoeoocmeo. Ilocnedocmeus desmenvHocmu 4enoeexka 6
axocucmemax. OXpaHapaCTUTEILHOTO MUpa. Boccmanognenue YucieHHoCmuy peoKux 81008 pacmenuii. ocobooxpamnsemvie npupooHvle meppumopuu (OOIIT).
Kpacnas knuea Poccuu. Mepul coxpanenusi pacmumenbHo20 Mupa.

IKCKypcuu unu 6u0eoIKCKypcuu
. I3ydeHne cenbCcKoX03aHCTBEHHBIX PAaCTEHUH PETHOHA.
. I3y4eHue cOpHbIX paCTeHHI pErroHa.

5. I'pu6bl. JInmaiinuku. bakrepuu

I'puObl. ObOmas xapakrepuctuka. Lnsmounsie rpubbl, ux cmpoenue, numanue, pocm, pazmuodicenue. CvedobHvle u sadogumvle epubdvl. Mepul
npouraKmuxu 3a001e6aHUll, CEA3AHHBIX ¢ cpudamu. 3HayeHue WIANOYHBIX 2pub08 8 NPUPOOHBIX CO0bUjecmsax u JHCusHu uenoseka. IIpoMbllTeHHOE
BbIpaIlliBaHUE UIAMIOYHBIX TPUOOB (IUAMNUHBbOHYL).

[Inecuessie rpuokI. J[poxokeBbie rpuObl. 3HAUEHUE TUIECHEBBIX U IPOXIKEBBIX TPHOOB B IPUPOE U KU3HU YEIOBEKa (nuyesdas u (apmayesmuyeckas
NPOMBIUULIEHHOCD U OP.).

[Tapasutnueckue rpudbl. PazHooOpaszwe W 3HaYCHUE TAPA3UTUUYECKUX TPUOOB (207106Hs, CHOpbIHLA, umogmopa, mpymosux u 0p.). boprda c
3200JIeBaHUSAMH, BBI3bIBAEMBIMU MAPA3UTHUECKUMU TPHOaAMH.

JIniaiiHUKH — KOMIUIEKCHBIE OpraHu3Mbl. Cmpoenue nuwannuxkos. [lumanue, pocm u pazmuodxcenue iuuainuKos. 3JHa4€HNUE JINIIATHUKOB B IIPUPOIE
Y JKU3HU 4YeJIoBeKa.

bakrepun — posnepubie opranuszMbl. OOmias xapaktepuctuka Oakrepuil. bakrtepuanbHas kierka. PasmHoxenue Oakrtepuil. PacmpocTpaneHue
Oakrepuil. Paznoobpasue 6akmepuii. 3HaueHne OakTepuil B MPUPOAHBIX coobuiecTBax. boyesHeTBOpHBIE OakTepuu W Mepbl MPO(UIAKTUKU 3a00JIeBaHU,
BbI3bIBaeMbIX OakTepusiMu. bakrepun Ha cityx0e y YeJIOBeKa (8 cenbCKOM X03ALCmEe, NPOMbIULIEHHOCMU).



Jlabopamopuvie u npakmuueckue padomaot
1. MUsyuecnme CTPOEHUSA OJTHOKJIETOYHBIX (Mykop) W MHOTOKJIETOYHBIX(TICHHUIIMIUT) TNIECHEBBIX TPHOOB.
2. W3yueHue CTPOEHHs ILIOAOBBIX TeNl IUIAMIOYHBIX IPUOOB (WM M3y4eHHELLIATIOYHBIX TPHOOB HA MYIISKAX ).
3. U3yueHue CTpoeHHs JTULIIAKHUKOB.
4. Nzyuenue cTpoeHus 6akTepuii (Ha FOTOBBIX MUKPOIPENApaTax).
8 KJIACC

1. KuBoTHbIii opranusm

3o00rusi — HayKa o )KMBOTHBIX. Pazaensl 300n0ruu. Cea3b 300102uu ¢ OpyeUMUHAYKAMU U IMEXHUKOU.

OO0mue npu3HAKU >KUBOTHBIX. Omauuus ocugomuvlx om pacmenuti. MHorooOpasue >XUBOTHOTO Mupa. OOHOKIemouyHvle U MHO2OKIeMOYHble
arcusommuvie. opma Tela )KUBOTHOTO, CHMMETPHSI, Pa3MephI Tela U Jp.

KuBotHast kinerka. Omkpwvimue oicugomuou kiemku (A. Jlegeneyx). Cmpoenue HcUBOMHOU KIemKU. KIEMOYHAL MeMOpaHa, OpeaHouobl
nepeogudicenusl, 0po ¢ AOPLIUKOM, YUMONAAMA (MUMOXOHOPUU, NUWesapumenvhvle U COKPAMUMenbHble 6aKyONU, AUI0COMbl, KIEeMOUYHbIU YEeHmp).
IIpoyeccwi, npoucxooawue 6 kiemke. /lenenue kiemxu. TKaHU )KUBOTHBIX, UX pazHooOpaszue. OpraHel U CHCTEMbI OPraHOB JKUBOTHBIX. OpeaHuzm — eouHoe
yenoe.

Jlabopamopnusle u npakmuueckue padomot
HccnemoBanue o1 MUKPOCKOIIOM TOTOBBIX MUKPOIIPEIAPATOB KIETOK U TKAHCHIKUBOTHBIX.
2. CTpoeHue U )KU3HEIeATeJbHOCTh OPraHN3Ma ;KHBOTHOT0°

Onopa u oeusicenue yncusomuslx. OCOOCHHOCTH THIAPOCTATHYECKOTO, HAPYKHOTO M BHYTPEHHETO CKEJeTa Y J>KHBOTHBIX. [lepedsudicenue y
O0OHOKIeMOYHbIX (AMeb08udHOe, dHceymukosoe). MblIleuHble TBUKEHUS Y MHOTOKJICTOUHBIX: HOJEM HACEKOMbIX, NMuY, niaganue puld, 08UdCeHue no cyute
NO360HOUHBIX HCUBOMHBIX (NOJI3aHUe, Oe2, X00bba u Op.). Peluadicuble KoHeuHocmu.

Ilumanue u nuwesapenue y xcueomuvlx. 3HaueHue nutanus. [lumanue u nuwesapenue y npocmeuwux. Buympunonocmuoe u enympuxiemounoe
MUIIEBAPEHUE, 3AMKHYMA U CKBO3HAS NUWeBapumenvbHas cucmema y 6ecno3eoHounvix. [IUIIEBapUTENBHBIA TPAKT y NO380HOYHbIX, THIEBAPUTEIHHBIC
xenesbl. Pepmernmol. OcobeHHOCMU NUWEBAPUMENbHOU CUCTEMbL Y NPeOCasUmenetiompsaoos MieKoOnUmaroujux.

Jvixanue ncueommupix. 3HaueHue OpIxanus. [ azoobmen uepes 6cto nosepxnocms kiemku. JKabepHoe npIxanue. HapyoicHvle u 6HympenHue icaopuol.
KoxHnoe, TpaxeiiHoe, T€royHoe Apixanue y ooutareneit cymu. OcoOeHHOCTH KOXKHOTOJBIXaHUS. Po/ib 8030VUHbBIX MEWKO8 V RIUY.

Tpancnopm eewiecme y dncueomuslx. Ponbp TpaHCTIOPTA BEIISCTB B OPraHW3ME JKMBOTHBIX. 3aMKHYTas M HE3aMKHYTas KPOBEHOCHBIC CHCTEMBI Y
6ecrno3BoHOUHBIX. Cepie, KpOBEHOCHbIE cocyAbl. CIMHHONW M OPIOIIHOW COCYABI, KAMWIULIPBI, <JIOKHBIE CEpIla» y M0XIeBOro uepBs. OcoOEHHOCTH
CTPOCHHS HE3aMKHYTOW KPOBEHOCHOW CHCTEMBI Y MOJUTIOCKOB M HAaCEKOMBIX. Kpyrum KpoBooOpamieHuss 1 0COOCHHOCTH CTPOCHHS CEepell y IMO3BOHOYHBIX,
YCIOKHEHUE CUCTEMBI KPOBOOOpAIIEHHSI.

Buioenenue y scueomnuix. 3HaueHUE BBIICICHUS KOHEUHbIX NPOOYKMO6 obmena geujecms. Coxpamumenvhbie 8aKyoau y npocmeuiwux. 36e30uamole
KIemKU U KAHATbYbl y NIOCKUX Yepeel, evloenumenvhvle mpyoouKu U 60POHKU Y KOAbYamuvlX uepseu. Manvnucuesvl cocyovl y Hacekomvix. [louxu
(mynosuwHvie U Mazosvie), MOYEMOUHUKU, MOYEBOL NY3bIPb Y NO36OHOYHBIX HcUBOMHBIX. OcobenHOCmU 8blOeleHUsl Y NMUY, CEA3AHHbLE C NOJIEMOM.

Ilokpoevt mena y yncueomusvix. [10kpoBbI y 0€CIIO3BOHOYHBIX. Y CIIO)KHEHHE CTPOEHUSI KOXKHU Y TMO3BOHOYHBIX. Kooica xax opean evioenenus. Ponb
KOH B Terooraaue. [IponsBoanbie koxu. CpeacTBa MaCCUBHOW M AKTUBHOM 3aIIMThI YKUBOTHBIX.

Koopounauus u pezynayusa xncusnedesmenbHoCmu y Hcueomuwlx. Pazopasicumocms y oOHokiemounvix dcugomuwvlx. TakcHCHl (¢homomakcuc,
mpogomaxrcuc, xemomaxcuc u op.). Hepras perynsuus. Hepsuas cuctema, eé snauenue. Hepsnas cucmema y 6ecnozsonounsix. cemuamas (Ouggyzuas),
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cmeonogas, y3nosas. Hepsnas cucmema y nozeonounvix (mpybuamas): 20108HOU U CHUHHOU MO32, HEpsbl. YClodCHeHUue 20108H020 Mo32d Om pblh 00
maekonumarowux. Iloasnenue 6oabuwiux noayuiapui, Kopel, 60po30 u uzeuiuH. I'yMmopalibHas perynsuus. Poab 2opmMoH08 8 dcusHu ircugomuuix. Ilonogvie
2opmonsl. Tlonosou oumopguszm. Opranbl 4yBCTB, UX 3HaueHUE. Peyenmopuwl. [Ipocmoeie u cnooicnvie (pacemounvie) enaza y nacekomuvix. Opean 3peHus u
CyxXa y NO360HOUHbIX, UX ycaodxcheHue. Opeanvl 00OHAHUSA, 6KYCA U OCA3AHUA Y OECNO3860HOYHBIX U NO360HOYHBIX HCUBOMHBIX. Opean 6OK0BOU TUHUU Y DblO.
Iloseoenue rncusomnuix. BpoxxieHHOE M MPUOOPETEHHOE TIOBeIeHNE (MHCTUHKT U HaydeHue). Hayuenue: yciosHvle peghiercol, UMNPUHIMUHS
(3aneuamnenue), uncarim (nocmudicenue). [losedenue. nuwjesoe, 000poHUMeENbLHOE, MEPPUMOPUATbHOE, bpauHoe, ucciedosamenvckoe. Cmumyibl N08eoeHuUsl.
Pazmnoscenue u pazeumue sxcugomuwix. becroioe pa3MHOXKEHUE: OelleHue KIemKU 00HOKIenOo4YH020 Op2aHUu3Ma Ha 08e, NOYKosauue,
@paemenmayus. 1lonoBoe pasMHoxeHue. [Ipeumywecmso nonosoeo pasmuodicenus. Ilonosvie dcenesvl. Auunukuu cemennuxu. Ilonogvle kiemku (2amemsi).
Onnooomesopenue. 3ucoma. [lapmenoeenes. 3aponpliieBoe pazButue. Cmpoerue saiya nmuysvl. Buympuympobrnoepazsumue miexonumarowux. 3apooviuiessle
obonouxu. Inayenma (Oemckoe mecmo). Ilynounviit kanamux (nynosuna). IloctamMOpHOHaNBHOE pa3BUTHE: npsmoe, Henpsimoe. Memamopgo3 (pazsumue c
npespawjenuem): NOJIHbIL U HEeNOJIHbILL.
Jlabopamopuvie u npakmuueckue padomaol
O3HaKOMJICHHE C OpraHaMH OIMOPHI U ABM)KEHUS Y )KUBOTHBIX.

I/IsyquI/Ie cIoco0oB TIIOTJIOIICHUS MUIIU Y )KUBOTHBIX.

. I/I3YLIGHI/IC CII0c000B AbIXaHUWA Yy JKUBOTHBIX.

. O3HaKOMIIEHHE C CUCTEMaMH OPraHOB TPAHCIIOPTA BEUIECTB Y KUBOTHBIX.

. HSY‘IGHHG IMOKPOBOB TCJIa Y )KUBOTHBIX.

W3ydeHnue opraHoB 4yBCTB y )KMBOTHBIX.
DopMHUpOBaHUE YCIOBHBIX PE(IIEKCOB y aKBAPHUYMHBIX PBIO.

Crpoenue siiilia 1 pa3BUTHE 3apOJIbIIIa NTHIIBI (KypHULIbI).
3. CucremaTH4ecKHe rPyNibl }KUBOTHBIX

OcHosHnble Kamezopuu cucmemMamuKku dcueomuvlx. BHUI Kak OCHOBHAsl CHCTEMAaTHYeCKash KaTeropusi >KMBOTHBIX. Kiaccmpukamusi >KUBOTHBIX.
Cuctema xuBOTHOTO Mupa. CucTeMaTHYeCKHe KaTeropuu >KUBOTHBIX (LApCTBO, THII, KJIAcC, OTPsij, CEMEHCTBO, poJ, BUJ), UX CONOJUMHEHHE. bunapHas
HOMEHKJarypa. Ompadicenue co8peMeHHbIX 3HAHUL O NPOUCXOAHCOCHUU U POOCHBE HCUBOMHBIX 6 KIACCUPDUKAYUU IHCUBOTNHBLX.

Oonoknemounvle y3cueomnvle — npocmenuiue. Cmpoenue u dcusneoesmenbHocmy npocmetiviux. Mecmoobumanue u obpas xcusnu. Obpasosanue
yucmol npu HeONAcONPUAMHLIX YCI08UAX cpeobl. Mnozoobpasue npocmetiwux. 3Ha4eHUE TNPOCTEHIINX B MPUPOAE U KU3HU UeloBeKa (oOpa3zoBaHue
OCaJI0YHBIX MOpOJ, BO30yauTeNn 3a0o0jeBaHMN, CUMOMOTHYECKHE BHAbI). [lymu 3apadicenus: uenoseka u Mepvl HPOPUIAKMUKY, Bbl3bl8AEMblE
OOHOKNEeMOUYHBIMU HCUBOMHBIMU (MATAPULUHBIU NIA3ZMOOULL).

Jlabopamopuvie u npakmuueckue padomaol

1. MWccnenoBanue ctpoenus uH(y30puu-Ty(eabKH W HaOIIOEHHE 3a ecnepeaBrkeHreM. M3ydeHue xeMoTakcuca.

2. MHuoroo6pasue IpocTelmux (Ha FOTOBBIX ITPENaparax).

3. U3roroseHne MOJENM KIETKH IpoCTekmero (amMeosl, MHPy30pur-TyGenbKun ap.).

Mnuozoknemounwvie  yncueomuvie. Kuwmeunononocmnuwvie. OO0mas  xapakrepuctuka. Mecmoobumanue.  Ocobennocmu — cmpoenusi U
JrcusHeoesmenvHocmu. Jxkmooepma u snmooepma. Buympunonocmuoe u knemounoe nepesapusanue nuwu. Pecenepayus. Pegnexc. becnonoe pazmuooicernue
(nouxoeanue). Ilonosoe pazmnoxcenue. [epmagpooumusm. Pazodenvrnononvie ruweunononocmuvle. Mno2oobpasue KuuieuHONOJIOCMHbIX. 3HAYeHue
KULUEYHONOJIOCMHBIX 8 NPpUpoOe U dHcu3Hu yenogeka. KopasioBble MOJUIBI U UX poiib B pud0ooOpa3oBaHuu.



Jlabopamopuvie u npakmuueckue padomaot

1. MWccnenosanue cTpoeHus IPeCHOBOIHON IHAPHI U €€ TIEPEABMKEHNS (IKOJIBHBIN aKBAPUYM).

2. WccnenoBanue NUTaHUS THAPH JaQHUAMH U IUKIONAMH (IIKOJIBHBINA aKBAPHUYM).

3. U3rorosieHue MOJIE/HU IPECHOBOIHOMN THIPHI.

ITnockue, Kkpyz2nvie, kKonvuamote uepeu. O01As xapakrepucTuka. OcobeHHOCmU CMPOeHUs U HCUSHEOesIMEeNbHOCMU NAOCKUX, KPY2IbIX U KOIbYaAMbIX
uepgeul. Mnozoobpasue uepseii. Ilapazutndyeckue IJIOCKUE U KPYIJble YepBU. L{ukiavl pazeumus neueéHoUHO20 COCANbUWUKA, DblYbe20 YenHs, 4eno8eyecKoll
ackapuovl. YepBH, UX TPUCHOCOONCHUS K MApa3suTU3MY, BpEJ], HAHOCHMBIA YEJIOBEKY, CEIbCKOXO3SIICTBEHHBIM PACTEHUSIM U KHUBOTHBIM. Mepsl 1O
IPESYIPEXKACHUIO 3apAKEHMsI Tapa3UTUYECKUMU YepBsiMU. Posb uepBelt kak mouBooOpa3oBaTeliel.

Jlabopamopusie u npakmuueckue padoomut
1. HccnenoBanne BHENIHETO CTPOEHHS NOKIEBOrO YepBs. Habmonenne 3apeakiueil 10K 1€BOr0 Y€PBS Ha Pa3APaKUTEIH.
2. Wccnenosanne BHYTPEHHETO CTPOEHHMS JIOKIEBOIO YEPBs (HA TOTOBOMBJIAKHOM MPENApaTe ¥ MUKPOTIPENIAPATE).

3. U3syueHue mpucnocoOIeHuil Mapa3suTHYECKUX YepBel K MapasuTH3My (HArOTOBBIX BJIAKHBIX M MUKPOIpENapaTax).

Ynenucmonozue. O6mas xapaxrepuctuka. Cpedwr orcusnu. Buewmee u enympenmnee cmpoenue uyneHucmono2ux. Muozoobpasue uneHucmoHoux.
IIpeocmasumenu xnaccos.

Pakoobpasnvie. Ocobennocmu cmpoenusi u sHcuznedesmenvHocmy. 3JHa4eHUE paKOOOPa3HbIX B MIPUPOJIE U KU3HU YETIOBEKA.

Ilaykoobpa3zusie. OcobeHHocmu cmpoeHUs U HCUHeOesTmeIbHOCU 8 C853U C JHCU3HbIO Ha cyute. Kielu — BpeAUTeNnu KyIbTYPHBIX PACTEHUN U MEphI
O00oprObl ¢ HuUMH. [lapasuThyeckue KIemM — BO30YIUTENIM W IEPCHOCYMKM OMACHBIX Ooyie3He. Mepsl 3amuThl OT Kiemed. Pomb kiremeid B
OYBOOOPA30BAHUH.

Hacexomvie. Ocobennocmu cmpoenus u scusnedesmenvHocmu. Pazmuoscenuenacexomvix u munvl pazeumus. OTpsaabl HaCEKOMBIX": [IpAMOKpBLIBIE,
PaBnokpsutsie, [lonyxxecTkokphuibie, Yenryekpsouible, KecTkokpsibie, [lepenonuarokpsiibie, JBykpbuibie u ap. Hacekombie — mepeHOCUUKU BO30yaUTENEH 1
napasuThl YEJIOBEKAa M JOMAIIHUX XUBOTHbIX. Hacekomble-BpeauTenu caia, oropoja, mois, jeca. Hacexomvle, cHudcarowue yucienHocms epeoumereti
pacmenuti. [loBefeHre HACEKOMBIX, HHCTUHKTBL. Mepbl no cokpaweHuro 4YucieHHOCmuy HaceKoMblx- gpedumerell. 3Ha4eHNE HACEKOMBIX B IPUPOJIE U KU3HU
YesioBeKa.

Jlabopamopnuvle u npakmuueckue padomaot
1. Hccnenosanue BHEIIHETO CTPOEHHS HACEKOMOTO (HA MPHMEPE MaiiCKOT0 jKyKa MJIM APYTHX KPYIHBIX HACEKOMBIX-BpEIUTEINEH ).

2. O3HAKOMJIEHHUE C PA3IMYHBIMU TUTIAMH PA3BUTHS HACEKOMBIX (Ha MpUMepe KOIIEKIIUA).

Monmocku. Ob6mas xapakrepuctuka. Mecmoobumanue monntockos. Cmpoenue 1 npoyeccvl HCUsHeoesmeibHOCmU, Xapakmephsie 0 OPIOXOHO2UX,
08YCMEoOp4Uamulx, 20J10860HO2UX MOJNIOCKO8. Yepmbl npucnocobienHocmu MONNOCKO8 K cpede obumanus. Pazmmoowcenue monnockos. Muozoobpasue
MONLIIOCK08. 3HAYEHUE MOJUTIOCKOB B MIPUPOJIE U KU3HH YEIOBEKA.

Jlabopamopmvie u npakmuueckue pabomuol

HccnenoBanue BHENIHETO CTPOCHHSI PAKOBUH MPECHOBOHBIX M MOPCKUX MOJITIOCKOB (PaKOBUHBI 0€33YOKH, MEPIIOBHUIIBI, TIPYAOBUKA, KATYIIKH U JP.).

Xopooevie. O01Iass XapaKTepUCTHKA. 3apooviuesoe passumue xopooswix. Cucmemamuueckue epynnsl xopooswix. [loarun becuepennsie (JTaHIIETHUK).
[Toarun Yepenusle, unu [103BOHOYHEBIE.

Puiovr. OOmiast xapaktepucTuka. MectooOuTaHne U BHelIHee CTpoeHue pbld. (OcOoOEHHOCTH BHYTPEHHETO CTPOCHHUS M IPOLECCOB
KHU3HEAeITeNbHOCTU. [Iprcnoco0IeHHOCTh phIO K ycinoBUsAM obuTanus. OTIHUYUS XPAMIEBBIX PbI0 OT KOCTHBIX PBIO. PazmuooiceHue, passumue u Muepayusl
puld 6 npupoode. MHo2coobpa3uepvib, 0CHOBHbIE cucmemamuieckue epynnovl pvl6. 3HaAUCHHUE PHIO B IPUPOJIE M KU3HHU YeJIOBeKa. XO035HWCTBEHHOE 3HAUCHUE
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pHIO.
Jlabopamopusie u npakmuueckue padbomul

1. MHccnenosanue BHEIIHEr0 CTPOEHHS U OCOOEHHOCTE HepeIBUKEHNS PBIObI (Ha IpUMepe KMBOI PHIOBI B GaHKE ¢ BOJION).

2. MHccnenosanue BHYTPEHHETO CTPOEHHS PHIObI (Ha IIPUMEPE FOTOBOTO BIAKHOIO IIPENapara).

3emnoeoonvie. OOmas xapakrtepuctuka. Mecmoooumanue 3eMHO800HBIX. (OCOOEHHOCMU BHEWIHe20 U 6HYMPEHHe20 CMPOEHUs, NPOYecCo8
HCUZHEOEeSAMENILHOCIU, CEA3AHHbIX C 8bIXOOOM 3eMHOBOOHLIX Ha cyuly. IIpucrnocobleHHOCTh 3eMHOBOJIHBIX K JKU3HHM B BOJIE M Ha cylue. PazmHoodiceHue u
paseumue 3eMHOBOOHBIX.

MHnozoobpazue 3eMHOB0OHBIX U UX OXPAHA. 3HAUEHUe 3eMHOB0OHBIX 8 NPUPOOE U HCUSHU YeN0BeKA.

Ilpecmuikarowueca. OOmwas xapakrepuctuka. Mecmoodoumanue npecmuvikarowuxca. (OcobenHOCmMU 6HEWHe20 U GHYMPEHHEe20 CHMPOeHUs
npecmuikarowuxca. Ilpoyeccwvr  orcusnedesmenvHocmu. 1IpUCOCOONIEHHOCTh MPECMBIKAIOIIMXCS K KU3HU Ha cyue. PazuHooiceHue u  passumue
npecmvikarowuxcs. Pecenepayus. Mnozoobpasue npecmoikarowuxcs u ux oxpara. 3Ha4YeHUE MPECMBIKAIOIINXCS B IPUPOJIE U )KU3HU YEJIOBEKA.

IImuyp. OO6mas xapakrepuctuka. Ocobennocmu 6HewHe2o cmpoenus nmuy. OcobOeHHOCmMU 6HYMPEHHe20 CMpOoeHUus U Npoyeccos
arcuznedesmenvhocmu nmuy.llpucnocoorenuss nmuy k nonemy. Ilogedenue. Pazmnodxcenue u pazsumue nmuy. 3aboma o nomomcmee. Ce30HHblE AGNEHUS 6
orcuznu nmuy. Muzpayuu nmuy, ux usyuenue. Mrozoo6pasue nmuy. dxonozuveckue 2pynnol nmuy’ . IIpucnocobnennocmovnmuy K pasiudHbiM YCi06UsIM cpeobil.
3HaYeHHE MTUIL B IPUPOJIE U KU3HU YETIOBEKA.

Jlabopamopuwvie u npakmuyeckue padoomaol
1. MHccnenopanue BHENIHErO CTPOEHHUS U IIEPHEBOIO IIOKPOBA NTHUII (HA IIPUMEpedydelia ITUL 1 Habopa MepbeB: KOHTYPHEIX, IyXOBBIX U ITyXa).
2.  MHccrnenoanue 0cobeHHOCTEH CKelleTa ITHIIEL.

Mnexkonumatrowgue. O6mas xapakrepuctuka. Cpedwr dwcusnu miaekonumarowux. OcobeHHOCmU 6HeuwHe20 CMPOeHUs, CKelema U MYCKYIamypul,
gHympenHezo cmpoenus. Ilpoyeccol scusnedeamenvnocmu. YcnooicHenue Hepenoti cucmemvl. Ilogedenue maexonumarowux. PazmHooicenue u pazeumue.
3aboma o nomomcmee.

[TepBo3Bepu. OnHonpoxoaueie (sinexnanymme) u Cymuarsie (Hu3mue 3Bepu). [lnaneHTapHbie MiekonuTaronme. MHOrooopasue MIESKOMUTAIOIINX.
Hacexomosiable u Pykokpsiisie. I'pei3yHsl, 3aiinieobpasusie. Xummsbie. Jlacronorne n Kuroo6pasnsie. [Taprokonsitasie 1 HemaprokonsiTHbIe. [TpuMaTs.
CemeiicTBa oTpsiia XUIIHbIE: CO0AUYbH, KOIIAUbU, KYHbH, MEJIBEKBH.

3HaveHNe MJIEKOMUTAIOIINX B MPUPOE U KU3HU YelloBeKa. Muexonumarowue —nepeHocuuky 03oyoumernei onacHvlx 3abonesanuil. Mepor 60pbobl C
epuvizyHamu. MHOTOOOpa3ue MIEKOMUTAIOIIUX POAHOTO Kpasi.

Jlabopamopusie u npakmuyeckue padoomaol

. MccnenoBanue ocoOeHHOCTEH CKeneTa MIEKOMUTAIOIIHX.
. UccnenoBanne ocoOeHHOCTEH 3yOHON CUCTEMBI MIIEKOTTUTAIOIIINX.
. Pa3zBuTHE ;KUBOTHOTO MUpa Ha 3emJie

OBOJIIOIMOHHOE Pa3BUTHE KUBOTHOTO MUpa Ha 3eMile. YcnodxcHeHue Husomuulx 8 npoyecce 360110yuu. JJoxazamenscmea 380110UYUOHHO20 PA38UMUSL
arcugomnozo mupa. Ilaneonmonoeus. Mckonaemvie ocmamru HCUBOMHBIX, UX usyyeHue. Memoowvl uzyuenus uckonaemvix ocmamkos. Pecmaspayus opesHux
oHcusomHuuIX. «Kusbvie uckonaemvley» HuomMHo20 Mupa.

Kuzup kuMBOTHBIX B BoAe. OJHOKIETOYHBIE JKUBOTHbIE. [IpOMCXOXKIAEHHME MHOTOKIETOUYHBIX KUBOTHBIX. (OCHOBHBIE ATalbl 3BOJIOIUHU
0ecro3BOHOYHBIX. OCHOBHBIE ATAIbI BOTIOIIUN TO3BOHOYHBIX KUBOTHBIX. BeIMepIne s)KUBOTHBIE.

Jlabopamopnsle u npakmuueckue padomaot
HccnenoBanue HCKOTIaEMBIX OCTATKOB BEIMEPIIINX KUBOTHBIX.



5.

7KuBOTHBIE B IPUPOIHBIX CO00IIECTBAX

JXKuBoTHBIC U cpenia OOUTaHUs. Bauanue céema, memnepamypbvl U 61aHCHOCMU HA HcU8OMHbIX. IIpUCTIOCOOIEHHOCTD )KUBOTHBIX K YCIOBUSM CpEJIbI
oOuTaHusl.

Honynayuu sxcusomusix, ux xapakmepucmuxu. OOUHOYHBIL U 2PYNNOBOL 00pa3 dHcuzku. B3auMOCBSI3U )KHBOTHBIX MEXY COOOU U C IPyTUMHU
opranu3mMamu. [ THIeBbIeCBsI3U B IPUPOIHOM cO00IIecTBe. [Tuwyesvie yposHu, IKOI02UYECKAs NUPAMUOA. DKOCUCTEMA.

JKusommwiti mup npupoonsix 301 3emau. OCHOBHbIE 3AKOHOMEPHOCMU PACHPeOeleHUsl HCUBOMHBIX Ha nianeme. PayHa.

. ZKMBoOTHBIE U YeI0BeK

BosneiicTBue uenoBeka Ha KMBOTHBIX B HPUPOAEC: npsamoe u KocgenHoe. [Ipomviciosvie dcusommuvie (pbiooroscmeo, oxoma). Bedenue npomvicia
HCUBOMHBIX HA OCHOBE HAYYHO20 N00X00d. 3azpsa3HeHue OKpyicarouell cpeovl.

OpomamrHBaHuE KUBOTHBIX. Cenexyus, nopoovl, UCKYCCMBEHHbIU 0MOOp, OuKue npeoku OOMAWHUX HCUBOMHbIX. 3HAUEHUE JOMAIHUX KUBOTHBIX B
KHU3HU desoBeka. JKUBOTHBIE CEIbCKOXO03UCTBEHHBIX Yrouid. Memoowl 60pbObl € HCUBOMHBIMU-8PEOUMENAMU.

T'opoo kak ocobas uckyccmeennas cpeoa, co30annasn udenosekom. CunanmponHvle udbl HCUBOMHuIX. Ycnosus ux ooumanus. becnozeonounvie u
N0360HOYHbIe XUBOTHBIE TOpoAa. Adanmayusi HCUBOMHBIX K HOBbIM YCI08UAM. Pexpeayuonnwlii npecc Ha HCUBOMHBIX OUKUX BUO08 8 YCI08UAX 20pOJd.
besnaozopuviedomawmnue sxcusommuvie. IlutoMHuku. BoccTaHOBIEHNE YMCIEHHOCTH PEIKUX BHUJIOB JKUBOTHBIX: 0CO00 OXpaHseMble IPUPOJIHBIE TEPPUTOPUU
(OOIIT). Kpacnas kaura Poccun. Mepsl coxpaHeHHsI >KUBOTHOTO MHUpA.

9 KJIACC
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YeoBeK — 0M0COLNAIBLHBIA BU/T

Hayku o uenoBeke (aramomus, guzuonocus, ncuxono2us, aHMponoio2us, SueUenda, Canumapus, dK0a02us yeioseka). MeToapl U3yudeHus opraHusma
YeJIOBEeKa. 3HaUeHWE 3HAHUHM O YeJIOBEKe JJI CAaMOIIO3HAHMS M COXPAHEHUS 3I0pOBbs. OcobeHHOCmU Yel08eKa KaK OUOCOYUAIbHO20 CYWecmad.

MecTo yenoBeka B cucteMe OpraHn4eCKOro Mmupa. Yenosex kaxk vacmo npupodbl. CucmeMamuquKoe NOJIOJHCERUE COBPEMEHHO20 HUe/l0B6EKA. CXO@CWZG‘O
yenogexa ¢ miaekonumarowumu. Omauuue uenogeka Om NpuMamos. JloKazamenbCmea HCUBOMHO20 NPOUCXONHCOeHUs uelogeKd. Yenosex pazymHbiil.
AHmponozeHes, e2o smanwl. buonozuyeckue u coyuaijlbHvle ¢aKm0pbl CMAHOBJIEHUA YeloeeKd. I‘ICJ'IOBC"ICCKI/IC paCLI.

. CTpykTypa opranusma 4ejioBeka

Crtpoenue u xumuyeckuti cocmas kieTku. OOMEH BEILECTB U MPEBPALEHUE YHEPTUM B KieTke. MHOroobpasue KJIeToK, UX JelieHue. Hykneunogwvie
kucnomul.I'eHbl. XpoMocoMbl. Xpomocomuwiii nabop. Mumos, metios. ComaTndeckue 1 nojaoBbleKIeTKH. CTBOJIOBbIE KIETKH.

Tuns! TKaHEH opraHu3Ma 4ejoBeKa: SMUTEIHANIbHbIE, COEUHUTENbHbIE, MblllIeuHble, HepBHas. Ceoticmea mkaneti, ux ¢ynkyuu. Opraibl U CUCTEMBbI
opranoB.OpraHusM Kak €IMHOE LIeJI0€. B3aumocessb opeanos u cucmem Kak 0CHO8A 20Meocmasd.
Jlabopamopnvie u npakmuueckue pabomul

. I3yueHue KJIeTOK CIM3UCTON 000J0YKH TOJIOCTH PTa YeIOBEKa.
. 3ydeHne MUKpPOCKONTMYECKOTO CTPOSHUS TKaHe! (Ha TOTOBBIX MUKpPOIIpenaparax).
. PacriozHaBaHue OpraHoB U CHCTEM OPTraHOB YesioBeKa (110 Tabauiam).

3. HeiiporymopaJsibHasi peryJsiuusi
HepBhas cucrema uenoBeka, €€ OpraHu3alis U 3HaueHue.
Hetiponul, nepeswi, nepsnuie ysnvl. Peduexc. Pednexropnas myra. Peyenmopui.
eyxuetiponnvie u mpexueuponnvle pegpiekmoproie 0y2u.
CrnuHHOM MO3T, ero ctpoenne u GyHkuun. Pedekcsl cnmaHOro Mo3ra. I'o10BHOM MO3T, €ro cTpoeHue U PyHKIuu. bonvuwue nonywapus. Pednexcor
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TOJIOBHOTO MO3ra. be3ycnosHvie (8podcoenHbvle) u yeio8Hbvle (Npuobpementvie) peqieKcoi.

ComaTnueckasi HEpBHasi CUCTeMa. BereraTuBHasi (aBTOHOMHAas) HEpBHas cucreMa. HepBHas cucreMa Kak enuHoe Iienoe. Hapyuwienus 6 pabome
HEPBHOU CUCTEMb.

I'ymopanehnas perymauus GyHKOuid. DHIOKpUHHAA cucTeMa. JKeneswvl gnympenHeli cekpeyuu. JKenesvl cmewiannoll cekpeyuu. 'OpMOHBI, UX POJb B
perynsiuu (GU3NOIOTHYCCKUX (YHKIMIA OpraHu3Ma, pocta W pa3BuTHs. Hapywenue 6 pabome 3HOOKpunHwix dcenes. OcobennHocmu pegrekmopHou u
2YMOPANLHOU pe2yasayuu YHKYUll opeanuzma.

Jlabopamopnvle u npakmuueckue pabomal

. 3ydyenue rojioBHOro Mo3ra 4ejaoBeKa (1o MyJisbKaMm).
. I3yuenue u3aMeHeHHs pa3Mepa 3padka B 3aBUCUMOCTH OT OCBEIICHHOCTH.

4. Onopa u ABHAKEHHE

3nauenue onopno-oguzamenvroz2o annapama. CKeIeT 4eJoBeKa, CTpoeHue ero otAenoB u ¢pyHkiun. Koctu, ux xumudeckuii cocras, ctpoeHue. THIlb
kocrteit. Poct kocreit B umny U tonmmuny. Coenunenne kocteid. Ckenet roioBbl. Ckenet TynoBuiia. CKeleT KOHEYHOCTEH U UX 1MosicoB. OCOOEHHOCTH CKelleTa
YeNoBeKa, CBS3aHHBIE C MPSIMOXO0KICHUEM U TPYIOBOIl 1eATEIbHOCTBIO.

Mpeimeunas cucrema. CtpoeHne M (QyHKIMH CKEJETHBIX MBI, Pa0oTa MBI cTaTHYecKas U TUHAMHYECKAast,; MBIIIIBI CTUOATeNn U pa3ruOaTesnu.
YTomnenue Mo, [ unoounamus. Ponb 0sueamenvhot akmusHoCmu 8 COXpaneHuu 300P08b3.

Hapymenus onopHo-IBHrateibHOM CUCTEMBL. Bospacmuvie uzmenenus ¢ cmpoenuu kocmeu. Hapymenne ocanku. [IpenyrnpexiaeHne UCKpUBICHUS
MO3BOHOYHUKA U pa3BUTHs 11ockoctonus. [Ipodunaktuka tpaBmaTu3ma. [lepBasmnomols npu TpaBMax OMOPHO-ABUTATEIBHOTO annapara.
Jlabopamopnuvle u npakmuueckue padomaot

. UccnenoBanne CBOMCTB KOCTH.

. I3yueHue cTpoeHus KocTel (Ha MyJspKax).

. VI3yuenue cTpoeHus HO3BOHKOB (Ha MYJISKaX).

. Onpenenenne ruOKOCTH MO3BOHOYHHUKA.

. I3MepeHne maccel 1 pocTa CBOEro OpraHu3Ma.

. 3ydeHne BIusHUSA CTaTUYECKON U TMHAMUYECKON HAarpy3KH Ha yTOMJICHUEMBIIILI.
. BeIsiBIIeHUE HapyIlIEHUS! OCAaHKH.

. Onpenenenne Npu3HAKOB INIOCKOCTOIHS.

. OkazaHue nepBoi MOMOIIY IPYU MOBPEXKIEHUH CKEJIETa U MBIIILI.

. BHyTpeHHss cpeJa opranusma

Buytpennsis cpena u e¢ pynkuun. ®opMeHHbIE 371€MEHThl KPOBH: SPUTPOLUTHL, JEHKOIMTHI U TPOMOOUUTHL. Manokposue, e2o npuuunvl. Kpachwiii
KOCMHbIU MO32, e20poib 8 opeanusme. [1na3zma kposu. [locmosancmeo enympenneii cpeovl (comeocmas). CBEpThIBaHHE KpOBU. [ pymnnbl kpoBH. Pesyc-ghakmop.
[IepenuBanue kpoBu. JIOHOPCTBO.

Nmmynuter u ero Buabl. DakTophl, BIUSAIONIME HA MMMYHHUTET (IIPUOOpPETEHHBIE MMMYHOAEC(HIIUTHI): pagHallMOHHOE OOIydYeHHE, XUMHUYECKOe
OTpaBJlieHHE, TOJIOJJaHWE, BOCMAaJieHWe, BUPYCHbIe 3a0oneBanms, BUY-undexnusa. BumoukoBas >xenesa, nuMmdaTudeckue y3ibl. Bakuwabsl U jgedeOHbIE
cbIBOpOTKH. 3HaueHue padot JI.ITactepa u . 1. MeynukoBa o u3y4eHuI0 MMMYHHUTETA.

Jlabopamopubvie u npakmuueckue padomaol
N3ydenne MUKPOCKOITMUECKOTO CTPOCHHUSI KPOBHU YEJIOBEKA U JISATYIIKU (CPaBHEHUE).
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. KpoBooOpamenue

Opranbl kpoBooOparmienusi. Ctpoernue u pabora cepama. ABromarusM cepana. CepAeyHblii UK, €ro JIMTENbHOCTh. BONbINON M Majiblii Kpyru
KpoBooOpauieHus. JIBrkeHre KpoBu 1o cocynam. Ilynec. Jlumgpamuueckan cucmema, numgpoommox. Perynauus nesTeabHOCTH cepala u cocynoB. I'uruena
cepAeYHO-cocyaucToit cuctemsl. [IpodunakTuka cepaeyHo-COCyTUCThIX 3a00aeBanuid. [lepBast mOMOIIb MPUKPOBOTEUCHUSX.

Jlabopamopubvie u npakmuueckue padomaol

. I/ISMepeHI/Ie KpPOBAHOI'O 1aBJICHUSI.

2. OmnpesienieHne My/abca M YUCIA CEPAEUHBIX COKPAILEHHI B MOKOE M MOCIEI03UPOBAHHBIX (PU3MUECKMX HATPY30K Y UeIOBEKa.

. HepBa;I ImoMouib IMpu KPpOBOTCUCHUAX.

7. AbIxaHune

Ipixanue u ero 3Hayenue. Opranbl npixanus. JIerkue. B3aumocBszb cTpoeHuss U (YHKUIUH OpraHoB JbIxaHHsA. ['a3000MeH B JICTKUX W TKaHSIX.
JKuzHeHHass EMKOCTb JICTKMX. MexaHu3Mbl JAbIXaHusl. J{pIxaTenbHble ABMKECHUS. Perynsamuus qpixanusi.

Nudeknmonnbie 0oie3HU, TIepearonIrecs 4epe3 BO3ayX, MpeaynpekIeHne BO3AYITHO-KAMeIbHbIX HHPEKInd. Bpen TabakokypeHus, yrnoTpeOaeHus
HapKOTHUYECKUX U IICUXOTPOIHBIX BellecTB. Peanumayus. OxpaHa BO3aylIHOHN cpeabl.OkazaHue MepBOi OMOIIHY IPU MOPAXKEHUN OPraHOB JIbIXAHMUS.
Jlabopamopusie u npakmuueckue padoomut

. I/ISMepeHI/Ie obxBaTta l"py,[[HOﬁ KJICTKHK B COCTOSIHHMNHN BJ0OXAa U BbIAOXA.

2. OmnpejieneHye YacTOTHI AbIXaHKs. BiusHue pasiuuHbiX paKToOpoB HA YACTOTYIbIXAHHUSL.
8. [lutaHue u MUIIeBapeHHe

[MuTarenpHple BemiecTBa W MHIIEBBIE NMPOAYKTHI. [luTanme m ero 3Hadenwe. [IumeBaperme. OpraHbl NMUIIEBAPEHUS, MX CTPOCHUE M (HYHKIIHH.
®depMeHThl, UX poiib B MHULIEBApeHUU. [luwyesapenue 6 pomosoti nonocmu. 3yovl u yxo0 3a numu. Iluwesapenue 6 dicenyoke, 8 MOHKOM U 8 MOJICMOM
Kuweynuke. Bcacvieanue numamenvnvix eewecms. Bcacviganue 600wl Iluwjesapumenvuvie dicenesvl. neuenb U NOOUCENYOOUHAS dicene3d, UX poib 6
nuwesapenuu.

Mukpobuom uenoeeka — co80KYNHOCMb MUKPOOP2AHUZMOB, HACENAIOWUX Op2aHu3m Yeroseka. Perynsauus nuueBapeHus. Memoowl uzyueHus op2anos
nuwesapenus. Pabomwr U. I1. Ilasnosa.

I'uruena nuranus. Ilpedynpeosicoenue 2nUCMHBIX U HCETYOOUHO-KUMEUHBIX 3a00N1e6aHUl, NUWEesbIX OmpasieHull. Bausnue Kypenus u ankozonsa Ha
nuwjeeapenue.
Jlabopamopuvie u npakmuueckue padomaul

. MccnenoBanue nelictBrs (PepMEHTOB CIIIOHBI HA Kpaxmall.
. HaGmonenue neicTBus XKeIyJ0YHOIO COKa Ha OeNKH.

9. O0MeH BelecTB U NMpeBpallleHNe JHEPTHH

OOMeH BelIecTB U IMpEeBpalleHUe PHEPIHU B OpraHu3Me uenoBeka. [lnacmuyeckuti u snepeemuyeckuti oomen. Oomen 800bl U MUHEPATbHBIX COJE.
Obmenbenkos, yeneso008 u Jcupos 6 opzanusme. Perynanus oOMeHa BEIECTB U IPEBPALLIECHUS SHEPTUU.

Buramussl u ux poss ais opranusma. Ilocmynnenue eumamunos ¢ nuwen. Cunmes umamunog 6 opeanuzme. Agumamuno3vl U 2UNOGUMAMUHO3bL.
Coxpanenue eumamunos 6 nuuje.

Hopwmsl 1 pexxum nutanus. PannonansHoe nutanue — (GakTop yKpeIuleHus 310poBbs. Hapyuienue oomena eewjecma.
Jlabopamopuvie u npakmuueckue padomaol

. MUccnegoBanue cocraBa MMPOAYKTOB INUTAaHU.
. CocTaBieHHne MEHIO B 3aBUCHMOCTH OT KaHOpHﬁHOCTH AN,



3. CocobsI cCOXpaHEHHs BATAMUHOB B IIHIIEBLIX MPOIYKTAX.
10. Ko:xa
Crtpoenue u pyHkuuu koxu. Koowca u eé npouzsoonsie. Koxa u repMmoperymsiius. BiusHue Ha KoKy (aKTOpOB OKpYKarOIIEH CpeIbl.
3akanuBaHue U ero poib. CriocoObl 3aKanuBaHus Oopranu3Ma. [ uruena Koxu, eucuenuieckue mpebosanus K ooedxcoe u 00ysu. 3abonesanus Koxcu u
ux npeoynpesicoenus. IIpoguiaktuka v neppasi MIOMOILb TP TEIIOBOM M COJIHEYHOM y1apax, 05Korax 1 0OMOpPOKEHHSIX.
Jlabopamopusie u npakmuueckue pabomut
1. UccnenoBanue ¢ HOMOIIBIO JIYIIBI THUILHOM M JIaJOHHON CTOPOHBI KUCTH.
2. Onpe/eneHye sKMPHOCTH Pa3IMYHBIX YIACTKOB KOKH JIHIIA.

3. Omnucanue Mep MO YXO.Iy 3a KOKel JIULA U BOJOCAMMU B 3aBUCUMOCTHU OT THIA
KOXH.
4. Onucanye OCHOBHBIX TMTUEHUYECKUX TPEOOBAHMIA K OJIEK/IE U 00YBH.
11. Beinenenne
3nauenue BoineneHus. Opranbl BeiieneHus. Opranbl MOYEBBIICIUTEILHOMCUCTEMBL, UX cTpoeHue u pyHKuuu. Muxpockonuueckoe cmpoeHrue
nouku. Hegppon. Obpaszosanue mouu. Perynsamust MoueoOpa30BaHUs U MOUYCHCITYCKaHUA. 3a001e6AHUAOPSAHO8 MOUEBbIOeIUMENbHOU CUCTEMbL, UX
npeoynpesicoenue.
Jlabopamopnvle u npakmuueckue pabomaul
. Onpenenenne MECTOMOOKEHUS MOYEK (HA MYJISIKE).

-

2. Onucanue Mep Npo(HIaKTHKK OOJe3HEl MoYeK.
12. Pasmnoskenune u pasBuTHE
Opranbl penpoaykiuu, ctpoeHue U QyHkuuu. [lonossie sxenessl. IlonoBeie kiaerku. OmnopoTBopeHue. BHyTpuyrpoOHOe pasButue. BnusHue Ha
SMOpHOHAIEHOEPa3BUTHE (aKTOPOB OKpYKaromen cpeabl. Poosi. Jlakmayus. Poct u pa3zsButue pedeHka. [lomooe cozpeBanue. Hacnedosanue npusnaxos y
uenosexka. Hacneocmeennvie 6onesnu, ux npudunst u npeoynpexcoenue. Habop XpoMocoM, nonogsvie xpomocomul, 2emvi. Ponv cenemuueckux 3mnanutl 0us
naanuposanus cemvu. VIHpexunu, nepeaaromyecs nojJoBbIM IyTeM, UX NPOopUIaKTHKA.
Jlabopamopubvle u npakmuueckue padomaol
OnucaHne OCHOBHBIX MEp 0 MPOPHIAKTUKE UH(PEKIIMOHHBIX BUpPYCHBIX 3a0oneBanuii: CIIN/] u renatur.
13. Opranbl 4yBCTB M CEHCOPHBIE CHCTEMBI
Opranbl 4yBCTB M UX 3HadeHue. AHanu3atopbl. CeHcopHble cucTeMbl. [ma3 u 3penue. Onrtuueckas cuctema riasza. Cemuamka. 3pumenvhovle
peyenmopol. 3puTenbHOe BocnpusaTie. Hapymenus 3peHus u uxX Npu4rHbl. [ uruexa speHus.
Vxo u ciayx. CtpoeHue U QyHKIUM opraHa ciyxa. MexaHusM paboTel ciyxoBoro aHamusatopa. CiayxoBoe Bocnpusitue. Hapywienus ciayxa u ux
npudunsl. | UrneHa ciyxa.
Opeanvl pagnogecus, MbIUEYHO20 YYBCMEd, OCA3AHUSA, OOOHAHUA U BKyCda.
B3zaumooeiticmsue cencophblx cucmem opeanuzma.
Jlabopamopuvie u npakmuueckue padomaul
1. Onpenenenne ocTpOTHI 3peHHUs Y YENOBEKA.
2. V3yuenune cTpoeHHs opraHa 3peHus (Ha MyJIsKe M BIGKHOM MPETapare).

3. W3yuenue cTpoeHus oprana ciyxa (Ha MyJIsKe).
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14. IloBeaeHne U NCUXUKA

[Icuxuka u noBeneHue yenoseka. [lorpedbHocTH 1 MOTHBBI NoBeneHus. ConuanbHas 00yCIOBIEHHOCTh MOBEACHUS YeloBeKka. PeduiektopHast Teopust
MOBEACHUA. Buvicwas nepenas Odesmenvhocmsv uenogexa, pabomvr M. M. Ceuenosa, U. II. Ilasrosa. Mexanusm obpazosanus yclo8HbIX peqieKcos.
Topmoorcenue. unamuuecxkuti cmepeomun. Pone 2opmonos 6 nogedenuu. HacnencTBeHHbIE M HEHACIEICTBEHHBIE MPOrpaMMbl MOBEACHUS y YelIOBEKa.
IIpucnocobumenvhuiiixapaxkmep no8eoeHus.

[lepBasi um BTOpast CUTHaJIbHbIE CHUCTEeMBI. [lo3nasamenvuas OesmenvHocms Mos2a. Peub u wmbinuieHue. [lamsaTe u BHMMaHue. DMOLHUU.
Hnousuoyanvuvie 0cobeHHOCMU JUYHOCIU: CHOCODHOCMU, MeMnepameHm, xapakmep, o00apeénHocms. THIBI BBICIICH HEPBHOH NEATEIBHOCTH H
temrepamenTa. OCOOEHHOCTH NICUXUKH YenoBeKa. [ ueuena gusuueckoeo u ymcmeenHo2o mpyoa. Pexcum mpyoa u omovixa.

CoH u ero 3HaueHue. ['uruexa cxa.
Jlabopamopusie u npakmuueckue padoomut

. 3ydeHne KpaTKOBpEMEHHOW MaMsITH.
. Onpenenenre 00bEMa MEXaHUYECKOM U IOTUYECKON aMSTH.
. Onenka chOpMHUPOBAHHOCTH HABBIKOB JIOTUYECKOTO MBIIIIJICHHUSI.

15. YenoBek u OKpy:Ka0IIas cpeaa

UYenoBek u OKpyxkaromiasi cpefa. JKojiornyeckue (GakTopbl U UX JEHCTBUE HA OPraHU3M YeJIOBEKa. 3aBUCUMOCTh 3/10pPOBbsl YEJIOBEKAa OT COCTOSIHUS
OKpy>karolen cpenbl. MUKpOKIMMAT KHIbIX ToMmeleHnil. Cobrooenue npasui nogedeHus 8 okpyicaioueli cpeoe, 8 ONACHBIX U YPe38bIUAUHBIX CUTNYAYUSIX.

300posve uyenosexka kak coyuanvhas yeHHocms. Daxmopul, Hapywarwue 300posve: 2UNOOUHAMUS, KYpeHue, ynompeobienue aiko2ois, HapKomuKoas,
H€C6Cl]ldHCl/lp06‘aHHO€ numaxdue, cmpecc. VernﬂeHue 300p06bﬂ.’ aymomperure, saxkaiueanue, osuzamenvHas AKMu6HOCmM», C6GJZGHCMpO€ClHHO€ numadue.
KynbTypa oTHOLIEHUS K COOCTBEHHOMY 3I0POBBIO M 3JJ0POBBIO OKpYKatomuX. BceMupHas opraHu3amnus 31paBOOXpaHCHUSI.

YenoBek kak 4acTb Ouocepsl 3emid. AumponoceHnuvie 8030eticmeus Ha npupoody. Ypoanusayus. Lusunuzayus. TexnozceHuvie usmeHeHUus &
oxpyacaroujeti cpede. CospemeHnbvle 2100anbHble IKOI02UYecKUe npodiembl. 3HAUEHUE OXPaHbI OKPY)KAIOIIEH CpelIbl ATl COXpAaHEHHUS YeI0BEYECTRA.
IIpuMepHBIe KOHTPOJIBLHO-U3MEPHUTEIbHbIC MATEPHUAJIBI 10 OMOJIOTHH
Bunet u popMbl KOHTPOJIS:

YCTHBIN orpoc B (hopme Oecebl C Oropoi Ha TIIaH;

TEMaTUYeCKOE TECTUPOBAHUE;

nabopaTopHbIe U MPAKTUYECKUE PAOOTHI;

3a4€Thl;

MHUBUAYAJIbHBIN KOHTPOJIb (AU(depeHINpOBaHHbIE KAPTOUYKU-33JaHNS, UHANBUAYAIbHbBIE JOMAILITHUE 3a/1aHus ).

Texyias mpoBepka OCYIIECTBIISIETCSA B IPOLECCE OCBOSHUS 00YUYaIOLUMUCS KaXXA0W TeMbl M TEMaTHYECKOTro pasjiena B 1esnoM. OHa MpoXOoaAUT B BUE
OTIPOCOB, BHITIOTHEHHSI IPOBEPOUYHBIX 3aJaHUI U JIp., OpraHU3yeMbIxX nenaroroM. OcHoBHas (QYHKIUS TEKYIIEH MPOBEPKU 3aKITIOYAETCS B TUArHOCTUPOBAHUU
pe3yJbTaTOB U JAJIbHEUILIEH KOPPEKIIMHU TPYAHOCTEN, BOSHUKAIOIINX IMPHU OCBOEHUH MPOTrPaAMMBI.

[TpoMexyTOUHBIN KOHTPOJIb TO3BOJSIET YCTAHOBUTH YPOBEHb OCBOCHHUS OOYYAIOIIUMHUCS MPOTPAMMHOT0 MaTepuasa mo OMOJOTUU Ha KOHEIl y4eOHOTO
roja.

Tembl AJ11 TPOMEKYTOUHOM aTTeCTAINU:

5 knacc: «KuBble OpraHu3MbI»;
6 xnacc: «llapcTBo PacTenus. I[BeTKOBbIE pacTeHUS»;



7 xnacc: «IlapctBo Pactenus. Knaccudukanus pactennii. Ilapctso bakrepuu. Llapctso I'pubsi»;
8 xnacc: «1lapcTBo JKUBOTHBIE;
9 knacc: «YenoBex U ero 310poBLE».

INJIAHUPYEMBIE PE3YJbTATbBI
JIJMUHOCTHBIE PE3YJIbTATDI:

YyBCTBO OTBETCTBEHHOCTH nepen cBoedl  manoi  PogmHOM  — 0CO3HAHMEHEOOXOAMMOCTH COOJIFOACHHS MPAaBUII
MPUPOIOCOCPEIKECHUS U TIPUPOIOTIONB30BAHUS; MOTHBAIIHSI K O0YUEHUIO U IIeJICHANIPABICHHON MO3HABATEIBHON AEITETLHOCTH B 0071aCTH OMOIOTUIECKIX
3HAHUM;

OCMBICJICHHE JIMYHOTO U YYXKOTO OIbITa, HAOIIOACHHA 32 MPUPOJHBIME OOBEKTAMU U SBJICHHSIME, OCO3HAHHE IIEHHOCTH 3[J0POBOTO M 0€30IacHOT0
o0Opa3a )XK13HH;

CIOCOOHOCTh BOCIPUHUMAThL WH(MOPMAIINI0 OUOIIOTHYECKOTO COJEPKAaHUsI BHAYYHO-TIOMYISPHON JTUTEpaType, CPEACTBAX MACCOBOW MH(OPMAIH U
WuTepHeT- pecypcax, KpUTHUECKH OLEHUBATH MOJTYYCHHYI0 HH()OPMAIIHIO, aHATU3UPYS €€ COJepKaHue U JaHHbIE 00 HCTOYHHUKE WH(DOPMALINY;

OCO3HAHHE CBOETO MOBEJACHUS C TOYKU 3PCHHSI OTTACHOCTH HITM 0€30IMTaCHOCTH TSI Ce0s MITH JIJISl OKPY KAIOIIUX

OCO3HaHHE MOCIEACTBUIA U HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS alKOrojsl, HAPKOTHUKOB, KYpeHHsI) U UHBIX OpM Bpeaa s GU3NYECKOro U
TICUXHYECKOTO 37I0POBbS;

AKTUBHOE YYacTHe B PEHICHUH MPAKTUYECKHX 3a7a4 MPUPOJ0ocOepeKeHus (B paMKax CEMbH, IIIKOJIbI, TOPOJIa);

WHTEPEC K MPAKTHICCKOMY M3YUICHHIO IPOPECCHl B Tpya pa3IuIHOTO poja, BTOM YKCIIC HA OCHOBE IPUMEHEHHU S OMOJIOTHYCCKUX 3HAHUH;
yBa)XEHUE K TPYAY U pe3yabTaTaM TPYI0BOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY TIOCTPOCHHUIO JAIBHEUICH HHIUBUIYaTbHOW TPACKTOPHH OOpa30BaHUS HAa OCHOBE OPUECHTHUPOBKH B MHpPE Mpodeccrii U
npodecCHoHANBHBIX MPEINOUYTEHUN, YBaXKUTEILHOTO OTHOIICHUS K TPYAY, Pa3HOOOPA3HOTO OMBITA YYaCTUS B COLIMATLHO 3HAUUMOM TPY/IE;

MIPEJICTABICHHUS 00 OCHOBAX KOJIOTHYECKOUN KYIbTYPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJIOTHUECKOTO MBIIUICHHUS, TPHOOPETECHUE
OTIBITA’KOJIOTUYECKU OPUEHTUPOBAHHON MPAKTHUECKON ACSITENFHOCTH B )KU3HEHHBIX CUTYAIIHIX;

AKTUBHOE HETIPUATHE JICHCTBUHN, MPUHOCAIINX BPEI OKPYXKAIOIICH CpeJie; MOBBIIICHNE YPOBHS CBOSH KOMIICTCHTHOCTH Yepe3 MPaAKTHUIECKYIO
JeSITeNbHOCTD (CENbCKOXO03SUCTBEHHYIO), B TOM YHCIIE YMEHUE YUYUTHCS Y APYTUX JIOJCH;

OCO3HAHUE CTPECCOBOW CUTYAITUH, OIEHKA TIPOUCXOISIINX ONOIOTHYECKUX H3MEHEHHI U UX TIOCIICICTBUI; ()OPMUPOBATH OIIBIT;

OCO3HaHHE CBOUX JA€(PUIIUTOB U MPOSBICHUE CTPEMIICHHUS K UX MTPEOOJICHHUIO; CAMOPA3BUTHE, YMEHHE CTaBUTh JIOCTHKUMBIC 1IETTH U CTPOUTH peajbHbIe
’KM3HEHHBIE IUIAHEL.

METAINIPEIMETHBIE PE3YJIBTATbI

Osnaoenue ynugepcanbHblMu Y4eOHbIMU NO3ZHACAMETbHBIMU OCUCMGUAMU:

MOJIb30BaTHCS HAYYHBIMU METOJIAMHU JIJISl pACIIO3HAHMS OMOIOTUYECKUX MTPOOIIeM;

JaBaTh HaAYYHOE OOBSICHEHHE C OMOPOH Ha KIFOYEBBIC CIOBAa OMOJOTHYECKHM (akTaM, mpoleccaM, SIBICHHUSIM, 3aKOHOMEPHOCTSIM, UX POJIM B KU3HU
OpPTaHHU3MOB H YCIIOBEKA;

MIPOBOANTH HAOIIO/ICHUS C OMOPO Ha TIJIaH 32 KUBBIMH 00bEKTaMH, COOCTBEHHBIM OpPTaHU3MOM;

OIMCHIBATH OMOJIOTHYECKHE O0BEKTHI, TPOIIECCHI U SBJICHHS C OTIOPOW Ha aJITOPHUTM;

CTaBUTh C OTMOPON HA AITOPUTM YYEOHBIX JIEHCTBUN HECIOXKHBIE OMOIOTHYECKHE SKCTIEPUMEHThl U UHTEPIPETUPOBATh MX PE3YIbTATHl C MOMOIIBIO
VAHTEIIS;

UCIIOJTb30BaTh HAYYHO-TIOMYJIAPHYIO JINTEPATYPy TO OHWOJIOTHH, CIIPABOYHBIC MaTepHalibl (Ha OyMaKHBIX M IJICKTPOHHBIX HOCHTEISAX), PECypCHI



WHTepHeTa npu BHIIOJHEHNN YU€OHBIX 3a]1a4;

cOo3/1aBaTh, MPUMEHATh M MPEOOpPa30BBIBATh 3HAKM M CHMBOJIBI, MOAETH M CXEMbI JUIA pelIeHHs Y4eOHBIX M IMO3HABATEIbHBIX 33Jad C IOMOIIbIO
nejarora.

Ognaoenue ynugepcanbHbIMU YUeOHbIMU KOMMYHUKAMUGHBIMU OCTICINGUAMU:

UCTIO0JIb30BaTh MH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH JJISl PELICHU KOMMYHUKATUBHBIX U MMO3HABATEIbHBIX 33/1a4 B 00JacTH OMOJIOTHH;

C ITOMOIIIBIO ME/Iarora UM CaMOCTOATENIBHO COCTaBIIATh YCTHBIE U MUCbMEHHBIE TEKCThI 110 OMOJIOTUU C UCHOJIb30BAHUEM HIUIFOCTPATUBHBIX
MaTEpUaJIOB JUISIBBICTYIICHUS MIEPE ayIUTOPUEH;

OpPraHU30BBIBaTh Y4EOHOE COTPYAHHUYECTBO M COBMECTHYIO JESATEIBHOCTh C YYUTEJIEM M CBEpCTHHKaMM; paboTaTh MHIMBHIYaJIbHO WU B TpyIIeE:
HAXOJUTh OOIee pelIeHHWe M pa3peuarb KOH(IMKTHI Ha OCHOBE COTJIACOBaHMS IMO3UIMA M ydeTa WHTEpecoB; (HOpMyIUpoBaTh, apryMEHTHpPOBATH U
OTCTauBaTh CBOE MHEHUE;

BBITIOJIHATH CBOIO YacCTh pabOThI, JOCTUraTh KAUECTBEHHOTO Pe3yiibTaTa U KOOPAUHUPOBATH CBOU JACHCTBHS C IPYTMMHU YICHAMU KOMaH/IbI;

OLIEHUBATh Kau€CTBO CBOET0 BKJIaJa B OOLIHMI IPOAYKT, IPUHUMATh U Pa3AeIATbOTBETCTBEHHOCTh U MPOSIBJIATH TOTOBHOCTD K MPEAOCTABICHUIO OTYETa
repes rpymnmon.

Osnadenue ynugepcanbHolMu YUeOHbIMU PECYIAMUBHBIMU OCUCEUAMU:

OIpeseNATh eI OMOJIOrMuecKoro oOpa3oBaHusi, CTaBUTh HOBBIE 33/1a4M BydeOe U MO3HABATENIbHOW AEATENbHOCTH, Pa3BUBAaTh MOTHBBI M UHTEPECHI
CBOEH MM03HABATEIbHON JESTENbHOCTH;

IUTAHUPOBATh ITyTU JOCTHKEHUS Lesiel B OMOJIOTMUECKUX HAOMIOACHUAX, OCO3HAHHO BBIOMPATh CIIOCOOBI pelleHus] y4eOHbIX U TO3HABATENIbHBIX 33/1a4;

COOTHOCHTD CBOM JCUCTBUS BO BPEeMsl OMOIOTUYECKUX HAOIOCHUAN C IUTAHUPYEMBIMH PE3yJIbTaTaMu, OCYIIECTBIATH KOHTPOJIb CBOCH NEsTETLHOCTH B
nporecce AOCTIKEHHs pe3yNbTara, ONPeNeNiaTh CIOCOObI JEHCTBHIA B paMKaXxX MPeI0KEHHBIX YCIIOBHH u TpeOOBaHUH,

KOPPEKTHpPOBaTh CBOM JCWCTBUS BCOOTBETCTBUM C HW3MEHSIOIICHCS CHUTyaluell; OLEHHBaTh IPAaBUIBHOCTh BBIIOJIHEHUs Y4eOHOW 3ajauu,
COOCTBEHHBIEC BO3MOXHOCTH €€ PEIICHUSI.

INPEAMETHBIE PE3YJIBTATDI:

0CO3HaBaTh U NPHMEHATh 1IEHHOCTHOE OTHOLIEHHE K JKUBOW NMPHUPOJE, K COOCTBEHHOMY OpraHU3My; MOHUMATh pOJib OHOJOTUH B (OPMHUPOBAHUU
COBPEMEHHOMECTECTBEHHOHAYYHON KapTHHBI MUPA;

yYMETh NPHUMEHATh CUCTEMY OMOJIOTHUECKMX 3HAHUH IMOJI PyKOBOJICTBOM II€JIarora: pacKpblBaTh CYLIHOCTh >KUBOTO, HAa3bIBaTh OTJIMYMS KMBOTO OT
HEXHBOT0, IEPEYUCIIATh OCHOBHBIE 3aKOHOMEPHOCTH OpraHMU3alMH, GYyHKIIMOHUPOBAHUS OOBEKTOB, SBJICHUH, POLECCOB HKUBOU MPUPOJIbI, IBOJIIOIIMOHHOTO
Pa3BUTHs OPraHUYECKOTr0 MHUpa B €ro €IMHCTBE C HEXXUBOM MPUPOAOH; chOPMUPOBAHHOCTD MPEACTABICHUN O COBPEMEHHON TEOPHH 3BOJIOIMUA U OCHOBHBIX
CBUJETEIHCTBAX3BOIIOIUY;

BJIAJICTh OCHOBAMHU IOHATUHHOrO ammapara M HAay4yHOTrO f3bIka OMOJIOTMM: HCIIOJIb30BaTh H3YyUEHHbIE TEPMHUHBI, MOHATHUS, TEOPUHU, 3aKOHBI U
3aKOHOMEPHOCTH 17151 OOBSICHEHUSI Ha0JII0/1aeMbIX OMOJIOTHYECKUX 00BEKTOB, SIBJIEHUN U MPOLIECCOB C OMOPOI Ha CXEMBI U aJITOPUTMBI;

IOHUMATh CIOCOOBI MOy4yeHHs] OMOJOTMUECKUX 3HAHUM; UMETh OIBIT MCIOJIb30BAHUS METOAOB OHMOJIOTMH C LIENbI0 M3YYEHUS KUBBIX OOBEKTOB,
OMOJIOTMYECKHUX SIBJICHUHA U IPOLIECCOB: HAONIOAEHME, ONKCAaHUE, MPOBEIECHUE HECIOKHBIX OHMOJIOIMYECKHUX ONBITOB M AKCIEPHUMEHTOB, B TOM 4YHCIIE C
MCMOJIb30BAHUEM aHAIIOTOBBIX U IIU(PPOBBIX MPHUOOPOB U HHCTPYMEHTOB C ONOPOM Ha aITOPUTM y4eOHBIX JIEHCTBUIA;

YMETb XapaKTepH30BaTh C OMOPON Ha KIIIOYEBBIE CIIOBA, TUIaH, CIIPABOYHYIO MH(OPMAIIMIO OCHOBHBIE TPYIIIBI OPraHU3MOB B CCTEME OPraHMYeCKOro
MUpa (B TOMYHUCIIE BUPYCHI, OAKTEPHH, PACTECHHS, TPUOBI, )KUBOTHBIE): CTPOEHHE, MTPOLIECCHI )KUZHEACATEIIbHOCTH, UX POUCX0XKIEHUE, 3HAYCHUE B IPUPOJIE U
KU3HU YEJIOBEKa,

yMETh OOBACHATH IOJIOKEHHE 4YEJOBEKa B CHCTEME OPraHMYEeCKOTO MHUpA, €ro MPOMCXOXKAECHHE, CXOACTBA U OTJIMYMS YeJOBeKa OT >KUBOTHBIX,
XapaKTepU30BaTh CTPOCHUE U MPOIIECCHI JKU3HEIEATEIbHOCTH OpraHu3Ma YelloBeKa, €ro MPUCIoCcOOIEHHOCTD K Pa3IMuHbIM 3KOJIOTHYECKUM (haKTopam;



YMEThb ONUCHIBATH KJIETKH, TKAHU, OPTaHbl, CACTEMbl OPraHOB M XapaKTepU30BaTh Ba)KHEHIINE OMOJIOTMYECKHE MPOLECChl B OpraHu3Max pacTeHUil,
KUBOTHBIX U YEJIOBEKA C OIIOPOM Ha IJIaH;

UMETh NPEACTABICHUE O B3aMMOCBS3M HACJIEJOBAHUS IMOTOMCTBOM NPU3HAKOB OT POAUTENBCKUX (HOPM C OpraHu3anueil KiIeTKH, HaJMYUueM B Hel
XPOMOCOM KaK HOCUTEJIeH HaCleICTBEHHONW nH(pOpMAaLy, 00 OCHOBHBIX 3aKOHOMEPHOCTSIXHACIICAOBAHHS PU3HAKOB,

UMETh NPECTaBIEHUE 00 OCHOBHBIX (DakTOpax OKpy’Karolled Cpeibl, UX PO B >KU3HENESITEIbHOCTH U 3BOJIIOLUM OpPraHU3MOB; MPEICTAaBICHUE 00
AaHTPOTIOTEHHOM (haKTOPE;

UMETh NPE/ICTaBIEHUE 00 SKOCUCTEMAX U 3HAUEHUU OMOpPa3zHOO00pa3us; 0 rI00aJbHBIX 3KOJOIMUYECKUX MPpo0iieMax, CTOAIIMX Iepesl YeJI0OBEUYECTBOM U
CIOco0axuXx Mpeo10JICHHS;

YMETh pelllaTh yueOHble 3a7auyd OMOJIOIMYECKOI'0 COAEP)KaHUs, C OMOPOH HAaIrOpUTM YYeOHbIX AEHCTBHM, B TOM YHCIIE BBIABJIATH NPUUYUHHO-
CJIEICTBEHHBIE CBSI3HM, IIPOBOJIUTH PACUETHI, J€JIaTh BHIBOJBI HA OCHOBAaHHUM IOJYYEHHBIX PE3YJIbTAaTOB; YMETh CO3JaBaTh U MPUMEHSITH C IIOMOIIbIO MEJarora
CJIOBECHBIE U rpaduyeckre MoJIesu AJ1si OObSICHEHHs CTPOSHUS KUBBIX CUCTEM, SIBIICHUH U IPOLIECCOB KUBOU IIPUPOABI;

0CO3HaBaTh BKJIA/I POCCHUMCKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OMOIOTHUECKUX HAYK;

BJIAJICTh HAaBBIKAMU pabOThl ¢ HH(pOpMalMell ONOJIOTMUECKOro CoAepkKaHUs, MPEeACTaBIEHHON B pa3HOM (opMme (B BUJE TEKCTa, TAOJUYHBIX JaHHBIX,
cxeM, rpaduKOB, AUArpaMM, MOJIENIEH, H300paKEeHHIT ), KpUTUIECKOTO aHaIN3a HH()OPMAIIMHN OLIEHKU €€ TOCTOBEPHOCTH C TIOMOIIBIO YUUTEIIS;

YMETh IUIAHUPOBATh IOJ] PYKOBOJACTBOM YUUTENs M MPOBOAUTH y4eOHOE HMCCIeIOBaHHWE WM MPOEKTHYIO paboTy B 00JaCTH OMOJIOIHHU; C Yy4E€TOM
HAMEUEHHOH 1enmu (OpMyIHpOBaTh NpoOJIeMy, TUIIOTE3y, CTaBUTh 3a/la4yd, BHIOMPATh aJeKBAaTHBIC METOJBI JUIS MX pEHICHUs, (GOPMYINPOBATH BBIBOMKI;
nyOJINYHO MPEJCTABIATh MOJIyUYEHHbIE Pe3yJbTaThl; YMETh MHTETPUPOBATH C MOMOIIBIO IeJarora OMOJOIMYECKUE 3HAHUS CO 3HAHMSAMM JAPYIMX YUeOHBIX
IIPEIMETOB;

BJIAJICTh OCHOBAMHU 3KOJIOIMYECKON IPaMOTHOCTHU: OCO3HAHHWE HEOOXOAMMOCTH JEHCTBUH MO COXpaHEHHIO OMOPa3HOOOpa3us M OXpaHe MPUPOIHBIX
9KOCUCTEM, COXPAHEHHUIO U YKPEIUIEHHIO 3]J0POBbsS YEJIOBEKA; YMEHHUE BbIOMpATh LIEJIE€BbIE YCTAHOBKH B CBOMX JEUCTBUSIX U MOCTYIIKAX 10 OTHOILIEHUIO K
’KMBOM NMPUPOJIE, CBOEMY 370POBBIO U 3/I0POBBIO OKPYKAIOILUX;

YMETh HCIOJIB30BaTh MPUOOPETEHHbIC 3HAHMS M HABBIKU JUIS 3I0POBOTO 00pas3a KHU3HH, COATaHCHPOBAHHOTO MUTAHUS U (PU3UYECKON aKTHBHOCTH,
HENPUITUEBPEAHBIX MPUBBIUEK U 3aBUCUMOCTEH; YMETh POTUBOICHCTBOBATh JDKEHAYYHBIM MAaHUIYJISIUSAM B 00JIaCTH 3/J0POBbS;

3HATh U yMETb IPUMEHATH IIPUEMBI OKa3aHUs IEPBOI IOMOILY YEJI0BEKY, BBIpAIIMBAHMI KYJIbTYPHBIX PACTEHUM U yX0/1a 3a JOMAIIHUMU >KUBOTHBIMH;
TpeOGoBanusi K NpeAMeTHBIM pe3y/IbTaTaM OCBOeHMs y4eOHOro npeamera «buosorus», pacnpeaeneHHblie 0 roaaM o0y4eHHs

PesynbraThl mo rogaMm (opMyIHpyrOTCS MO NMPUHLMIY A00aBIEHHS HOBBIX PE3yJbTaTOB OT Toja K IOy, YK€ Ha3BaHHbIE B HPEABLAYIIUX rojax
MO3UIUH, KaK MPaBUJIO, IOCIIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (Pe3yJabTaThl OUYEPETHOTO rojia M0 YMOIYAHUIO BKIIOYAIOT PE3YJIbTaThl P eIl TyIIUX
JIET).

5 KJIACC

XapaKTepu30BaTh C ONOPOM Ha KJIIOYEBBIE CJIOBA OMOJIOTHIO KaK HAyKy O HUBOM MNPUPOAE; MEPEUUCIATh C IOMOIIbIO YYUTENs OCHOBHbBIE
3aKOHOMEPHOCTH OpraHu3aluy, (QyHKIMOHUPOBAHHUS OOBEKTOB, SBJICHUH, MPOLECCOB >KMBOM MNPHUPOJbI, Ha3blBaTh NPU3HAKU HKHBOTO, CPaBHHUBATH C
BU3YyaJIbHOU OMOPON OOBEKTHI AKUBOW U HEXKUBOU MPUPOIBI;

XapaKTepu30BaTh C ONMOPOH Ha KIIOUEBBIE CIIOBA 3HAUEHHE OMOJIOrMUECKIUX3HAHUH JIIsl COBPEMEHHOTO YeJIOBEKa; MEePeUUCIsiTh IpOoPecCcuu, CBI3aHHbIE
¢ OuoJiorue;

NPUBOINUTH NPHUMEPHI BKJIajga oTedecTBeHHBIX (B ToMm umcie B.M. Bepuanckuii, A.JI. UmxeBckuil) u 3apyOexHbIX (B TOM 4ucCie ApPHCTOTEb,
TeodpacT, ['unmnokpat) ydeHbIX B pa3BUTHE OHOJIOTHH C OIIOPOM HAa YU4EOHUK U IPYrHe HCTOYHUKU HUH(DOPMALINY;

UMETh TPEACTABICHUE O BAXHEWIIMX OMOJOTMUYECKHX Mpolleccax M SBJICHUSAX: MUTAHUE, JbIXaHUE, TPAHCIOPT BEILIECTB, pa3JpaKMMOCTb, POCT,
pa3BuTHE, ABUKEHHE, pa3MHOXKEHHE, (POPMUPOBATh MPECTABIEHUS O B3aUMOCBS3H HACIIEJOBAHUSI IOTOMCTBOM MPU3HAKOB OT POAUTEILCKUX (GOPM C



OpraHu3anyel KJIeTKM, HaJM4ueM B HEM XpOMOCOM Kak HOCHTENEeH HAcIeICTBEHHOH MH(poOpMaluu, 00 OCHOBHBIX 3aKOHOMEPHOCTSAX HACJIEOBaHUS
IIPU3HAKOB;

BJIaJ€Th OCHOBaMHU HOHATUHHOIO ammapara M HayyHOI'O s3blKa OMOJIOIMM: MCIIOJB30BaTh C IOMOIIBIO YUYHMTENS M3YyYEHHbIE TEPMHHbI, MOHATHS,
TEOPHH, 3aKOHBI M 3aKOHOMEPHOCTH I O0BSICHEHUS! HAOII0JaeMbIX OMOJIOTMYECKHX 00BEKTOB, SIBICHUH U MPOLIECCOB;

OpPUEHTHUPOBATHCSI B OMOJIOTMYECKUX MOHATHIX U TEPMUHAX U ONEPUPOBATH UMUHA 0A30BOM YpOBHE (B TOM UHCIIE: XKHUBBIE TeJa, OMOJIOTHs, 3KO0JIOTHS,
LUTOJIOTHSA, aHATOMHUs, (pU3HONOTHsA, OMONOTHYECKas CHUCTEeMAaTHKa, KJEeTKa, TKaHb, OpraH, CHCTéMa OpraHoB, OPTaHM3M, BHPYC, JABIKCHHE, MUTAHHUE,
(boTOoCHHTE3, AbIXaHUE, BbIIEIEHUE,pa3pakUMOCThb, POCT, pa3MHOXKEHUE, Pa3BUTHE, cpesla OOUTAHUs, IPUPOAHOE COOOIIECTBO, HCKYCCTBEHHOE COOOILECTBO)
B COOTBETCTBUH C MOCTABJIECHHOM 3aa4€iM B KOHTEKCTE C BU3YyAIIbHON ONIOPOM;

pasnyarh 10 BHEIIHEMY BHUIY (M300pa’keHHsIM), CXEMaM U ONMCAHMAM JIOSIEPHbIE M SAEPHBIC OPTaHU3MBI; pa3IMyHble OMOJIOTHYECKHE OOBEKTHI:
pacTeHus, >KUBOTHBIX, T'pUOBI, JWIIAWHUKK, OaKTEpWUW; NPUPOAHBIE M HCKYCCTBEHHBIE COOOIIECTBA, B3aMMOCBSI3M OPraHW3MOB B INPHUPOJHOM U
HCKYCCTBEHHOM COOOIIECTBAxX; MpeacTaBuTeded (Guopsl U (ayHbl NPUPOIHBIX 30H 3€MJIM; JIaHAWAPTHl MPUPOJHBIE M KYJIbTYPHBIE C HCIOJIb30BAHUEM
CIPaBOYHON MH(POPMALIUHU U C TIOMOIIBIO YUUTEJS,

IIPOBOAMTH ONMCAaHWE OpraHM3Ma IO 3aJaHHOMY IUIaHy; BBIACIATH CYIIECTBEHHBIC IPU3HAKM CTPOCHHMS U IIPOLECCOB JKU3HEAEATEIbHOCTH
OpPTraHU3MOB, XapaKTEPH30BaTh OPTaHU3MBI KaK TeJla KUBOW MPHUPOJIBI, IEPEUUCISATH 0COOCHHOCTH PACTEHHM, )KUBOTHBIX, TPHOOB, JINIIAKHUKOB, OaKTepuil U
BHUPYCOB C OIIOPOH HAAITOPUTM;

pacKpbIBaTh MOHATHE O cpene OOMTaHWs (BOAHOHM, HA3eMHO-BO3IYIIHOHM, MOYBEHHOH, BHYTPHOPTAaHU3MEHHOH), (haKTOpax OKpYXKArolled Cpebl;

IPUBOAUTH IPUMEPHI, XaPaKTEPU3YIOIIUE MPUCTIOCOOIEHHOCTh OPraHU3MOB K CpeJie OOMTaHUs, B3aMMOCBSI3U OPraHU3MOB B COOOIECTBAX C
BU3yaJIbHOW OIOPOiA;

3HaTh OCHOBHBIE [TPABUJIA [TOBEJICHHS YEJIOBEKA B IPUPOJIE U OOBSACHATH CIIOMOILBIO YUUTENS 3HaU€HUE TPUPOIOOXPAHHOM NEesITeIbHOCTH YeJIOBEKa;

PacKpbIBaTh Ha OCHOBE OIOPHOTI0 IUIaHA POJIb OMOJIOTUHU B IPAKTHUUECKOH JEATEIbHOCTH YEIOBEKA;

UMETh MpEJCTaBIEHUE O CBA3M 3HAHUNH OHOJOTMH CO 3HAHUAMU MaTeMaTHKH, (U3MYecKoil reorpaduu, NpPeAMETOB T'YMAaHHUTAapHOIO IMKIIA,
pa3IMYHBIMHU BUJIAMU UCKYCCTBA;

BBITNOJIHATH MPAKTUUYECKHE PA0OTHI C MOMOIIBIO YUUTENS, 110 aJrOpUTMY (MOMCKUH(POPMAIUHU C UCIOIb30BAaHUEM Pa3IMUHBIX UCTOYHHUKOB; OMHCAHNE
OpraHusMa I0 3a/laHHOMY IUIaHy) M JabopaTopHble paboThl (paboTa ¢ MHUKPOCKONOM; 3HAKOMCTBO C Pa3IUYHBIMU CHOCOOAMM HM3MEPEHHUS M CPaBHEHUS
KUBBIX OOBEKTOB);

MOHUMATh CIIOCOOBI MOMy4yeHHUs] OMOJIOTHYECKUX 3HAHWH; UMETh OMNBIT HUCHOJIb30BAHUS METOAOB OMOJIOTUU C LIEIbI0 M3Y4YEHHUS KHUBBIX OOBEKTOB,
OMOJIOTrMYECKHX SIBJICHUN M MPOLIECCOB: HAONIOACHHE, ONKUCAHUE, TPOBEICHNE HECTOKHBIX  OMOJIOTMYECKUX  ONBITOB M JKCHEPUMEHTOB, B  TOM
YHcIe C MCMOJb30BAHUEM AHAJOTOBBIX M LU(POBBIX MPHUOOPOB UM HMHCTPYMEHTOB, BIAJETh 3JEMEHTAapHBIMU NpHeMaMu paOoThl C JYHNOW, CBETOBBIM U
IM(POBBIM MUKPOCKONAMHM TPU pacCMaTpUBAHUU OUOJIOTMYECKUX OOBEKTOB; COOIIOAAaTh IpaBMia 0€30MacHOro Tpylda Hpu paboTe ¢ Y4eOHBIM U
1a00paTOpPHBIM 000pyIOBaHUEM, XUMHUUECKOM MOCY10i B COOTBETCTBUH C MHCTPYKLUSAMH HA YPOKE, BO BHEYPOUHOI eSATEIbHOCTH;

UCIIOJIb30BaTh IPU BBIOJIHEHWN YYEOHBIX 3aJaHUil Hay4yHO-NOMYJISIPHYIO JINTEpaTypy IO OWOJIOTMH, CIIPAaBOYHBIE MaTepHalibl, PECypChl CETH
WNHurepHer;

CO3/1aBaTh C TMOMOIIBIO YUUTEIs] COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIEHHUS, TPAMOTHO HCIOJIb30BAaTh MOHATUHHBIM ammapar OMOJOTHH, IO
BO3MOKHOCTH, COIIPOBOK/1aTh BBICTYIUICHUE IIPE3EHTALUEH;

BJIAJICTh HABBIKAMU pabOThl ¢ HH(pOpManel OMOJIOTHUECKOro COAepkKaHUs, MPEACTaBICHHON B pa3Hoil (opMme (B BHJIE TEKCTa, TAOJUYHBIX JAaHHBIX,
cXeM, TpauKOB, TuarpamMmm, MoJieiei, H300paskeHuil ), KpUTHYECKOTo aHaIn3a HH(OPMALIMHUY OILIEHKH €€ JOCTOBEPHOCTH C OMOUIBIO YUUTES;

OCYILECTBIISATH OTOOP UCTOUHUKOB OMOJIOTMUYECKONW HHPOPMALIMU BCOOTBETCTBHUHM C 3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM C TIOMOIIBIO YUUTEIS.

6 KJIACC



XapaKTepH30BaTh C OMOPOM Ha KIIOUEBBbIE CJIOBAa OOTAHUKY KaK OMOJIOTMYECKYIOHAYKY, €€ pa3/iesibl U CBA3M C JAPYrMMHM HAayKaMH U TEXHHUKOII,

NPUBOIUTH IPUMEPHI BKJIa1a oTedecTBeHHBIX (B ToM uncie B.B. lokydaes, K.A. Tumupszes, C.I'. HaBamun) u 3apy0Oexsbix (B Tom uncie P. ['yk, M.
Manpnurn)y4eHslx B pa3BUTHE HAyK O PACTEHHSIX C ONOPOM Ha y4eOHUK U APYrve UCTOUHUKU HH(POpMALIUH;

BJIAa/IETh OCHOBaMH IOHATHMHOIO ammapaTa W HAay4YHOIO sI3blKa OMOJIOTHMHU: MCIIOJNb30BaThb W3YYEHHBIE TEPMMHBI, INOHSTHS, TEOPUHM, 3aKOHBI U
3aKOHOMEPHOCTH JJIs1 OOBSCHEHUs HaONIONaeMbIX OHMOJIOIMYECKMX OOBEKTOB, SIBJIEHUH M IPOLIECCOB; OPUEHTHUPOBATHCS B OMOJIOTMYECKUX MOHATUSAX U
TEpPMUHAX U ONEPUPOBATH UMH Ha 0a30BOM YpOBHE (B TOM 4HMCIIe: OOTaHHMKA, pacTUTENbHAs KJIETKA, PACTUTEIbHAS TKaHb,0PTaHbl PACTEHHS, CHCTEMa OPraHOB
pacteHust (KOpeHb, OOET, MMOYKa, JUCT, BUIOU3MEHEHHbIE OpraHbl, I[BETOK, IUIOJ, CEMs), PAaCTUTEIbHBIA OpraHW3M, MHUHEpaJIbHOE NMUTaHUE, (POTOCHUHTE3,
JbIXaHUE, POCT, PA3MHOXKEHHE, PA3BUTHE) BCOOTBETCTBUHU € MIOCTABICHHOM 3a7aueii U B KOHTEKCTE C BU3yaJIbHOU OIIOPOI;

OIUCBIBATh CTPOEHUE U KU3HEIEATEIbHOCTh PACTUTEIBHOIO OpraHM3Ma (Ha IpHUMEpe MOKPHITOCEMEHHBIX WMJIM LIBETKOBBIX): HMOIJIOIEHHE BOABI U
MHUHEpaJIbHOE MUTaHKe, POTOCUHTES, IbIXaHHEe, TPAHCIIOPT BEIIECTB, POCT, Pa3MHOKEHHE, Pa3BUTHE;CBA3b CTPOCHHS BETETATUBHBIX U TCHEPATHUBHBIX OPraHOB
pacteHuil ¢ uX QYHKIMUAMU C OIIOPON HA AITOPUTM;

pa3nuyaTh U ONHMCHIBATh KHUBBIE U TepOapHbIe HK3EMIUIIPBl PACTCHUN 1O 33JaHHOMY IUIaHY, YaCTH PACTEHUH M0 M300paKEHUSIM, CXEMaM, MOJICIISM,
MYJISDKaM,penbeHbIM TabIUIaM ¢ IIOMOLIBIO YUUTEIs;

YMETb ONUCHIBATh KJIETKH, TKAHU, OpPraHbl, CACTEMbl OPraHOB U XapaKTEpU30BaTh BaKHEWUIINE OMOJIOTMYECKUE MPOIIECChl B OpraHU3Max pacTeHUU ¢
OIOPOM HAa IIaH;

CpaBHMBATh PACTUTEJIbHBIE TKAHU U OPTaHbl PACTEHUN MEX1y COOOM C MOMOILBIO YUUTENS, C OIIOPOM Ha aJrOpPUTM;

BBINOJIHATH NPAKTHUECKUE U JIaOOpaTopHble pabOThl ¢ MOMOLIBIO YUYHUTENsT 1O MOpPGOJIOrMM M (PU3MOJIOIMM PACTeHUH, B TOM uHUCle pabOThl C
MHUKPOCKOIIOM C IOCTOSIHHBIMH (()MKCUpPOBaHHBIMH) U BPEMEHHBIMU MHKpOIIpenapaTaMH, HCCIIEI0BaTeNbCKUE pabOThl C MCIONb30BAaHUEM IMPUOOPOB U
MHCTPYMEHTOB LIU(PPOBOIi 1abopaTopuu;

XapaKTepU30BaTh C OIOPON Ha KIIHOYEBBIE CIOBA MPOLECCHI KUZHEACATEIbHOCTUPACTEHH: MOTJIOEHUE BOIbI 1 MUHEPAJIBbHOE MUTAHKE, (DOTOCUHTES,
IbIXaHUE, PpOCT, pa3BUTHE, CHOCOObI ECTECTBEHHOI'O M HCKYCCTBEHHOI'O BEreTaTUBHOI'O pPa3MHOXEHMS; CEMEHHOe pa3MHOXKEeHHue (Ha mpumepe
MTOKPBITOCEMEHHBIX, WJIN LIBETKOBBIX);

BBISBJISITH C TOMOUIBIO YYUTENS NMPUUYMHHO-CIICACTBEHHBIE CBS3M MEXIY CTPOCHHEM M (DYHKIUSAMH TKaHEH M OpraHoB pacTE€HHUil, CTPOEHUEM U
KU3HEIECATEIBHOCTBIO PACTEHUI;

KJIAaCCU(UIIMPOBATH C MIOMOIIBIO YUUTENS PACTEHUSI U UX YACTH 110 Pa3HbIM OCHOBaHUSM;

UMETH MPEICTABICHUE O POJIM PACTEHUN B IPUPOJE U )KU3HU YEIOBEKA;

IPUMEHSTDH MOJTYYEHHbIE 3HAHUS JUISl BBIPAILlMBAaHUS U PA3MHOXKEHUS KYJIbTYPHBIX PaCTCHHUH, OBIAJETh MPHUEMaMM BBIPAIIUBAHUS KYJIbTYPHBIX
pacTeHul;

MOHMMATh CIIOCOOBI IMOJIy4E€HUsI OMOJIOTMYECKUX 3HAHWM; MMETh ONBIT HCIOJIb30BAHUS METO/IOB OMOJIOTHH C II€JIbI0 M3YUYEHHS >KMBBIX OOBEKTOB,
OMOJIOTMYECKUX SBJICHUN M MPOLIECCOB: HAOIIOJCHHUE, ONMCAHUE, TIPOBEIEHUE HECIOKHBIX  OMOJIOTUYECKUX  OMBITOB U JKCHEPUMEHTOB, B  TOM
YlClie C MCMOJIb30BAaHUEM AHAJIOIOBBIX M LU(POBBIX MPHUOOPOB M MHCTPYMEHTOB; cOOIIOAAaTh IpaBuiia 0e30MacHOro TpyAa Ipu paboTre ¢ y4eOHbIM U
1a0opaTopHBIM 000PYIOBaHUEM, XUMHUYECKOW IOCY/0i B COOTBETCTBUM C WHCTPYKIMSMHU I10 BBINOJHEHHUIO JaOOpAaTOPHBIX M MPAKTUYECKUX PabOT Ha
YpOK€ ¥ BO BHEYPOUHOH JESITeNbHOCTH;

UMETh TMpEJCTaBlIeHUEe O CBA3M 3HAHUW OHOJOTMH CO 3HAHMAMU MaTeMaTHKH, (U3NYecKoil reorpaduu, NpPeIMETOB TYMAaHHUTApHOTO IIMKIIA,
pa3IMYHBIMHU BH/IAMU UCKYCCTBA;

CO3/1aBaTh C MOMOIIBIO YUUTEINSI MUCbMEHHBIE U YCTHBIE COOOLIEHHs], 0000111as nH(GOpPMAaIIHIO U3 IBYX UCTOUHUKOB, TPAMOTHO UCHOJIb3YsI OHATUIH bII
anmapar u3y4yaemoro paszena OuoJorHuu;

BJIa/IETh HaBbIKaMK paboThl ¢ MH(pOpMalLKeld OMOIOTMYECKOTO COAepKaHUsI, IPEeICTaBIeHHON B pa3HOil opme (B BUE TEKCTa, TAOJUYHBIX JaHHBIX,



cxeM, TpauKoB, TuarpamMmm, MoJiesiei, 1300paskeHuil ), KpUTHIECKOTo aHaIu3a UH(POPMALIMUY OIIEHKHU €€ TOCTOBEPHOCTH C MOMOUIBIO YUUTES.

7 KJIACC

XapaKTepu30BaTh C OMOPOIl Ha KIIOYEBHIE CIIOBA MPUHIUIIBI KJIACCH(PHUKAIIMN PACTEHUH, OCHOBHBIE CHCTEMAaTHUYECKHE TPYIIIBI PACTCHUHN (BOJIOPOCIIH,
MXH, IJIAYHbI,XBOIIH, TATOPOTHUKH, FOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE UJIH LIBETKOBBIC);

MPUBOUTH MPUMEPHI BKJIaJ]a OTEUECTBEHHBIX (B TOM uncie [.d. Moposos, H.1.Basuiios, 1.B. Muuypun) u 3apyoexssix (B Tom yucie K. Jlunnei, JI.
[TacTep) yueHBIX B pa3BUTHE HAYK O pACTEHUIX, Tprlax, TUIIaitHIKaX, 0aKTepHusIX ¢ OMOpoi Hay4eOHUK U APYTrue UCTOYHUKU UH(POpMAIIHH;

BJIa/IETh OCHOBaMH IIOHATHIHOIO ammapaTa M HAay4dHOI'O f3blKa OMOJOTMU: MCIIOJIB30BaTh H3YYEHHbBIE TEPMHUHBI, IOHSATHS, TEOPHUM, 3aKOHBI M
3aKOHOMEPHOCTH 17151 O0bSICHEHUS HAaOII0JaeMbIX OMOJIOTUYECKUX OOBEKTOB, SIBJICHUH U MPOIIECCOB;

OPHEHTUPOBATHCS B OMOJIOTHUECKUX MOHATHAX M TEPMUHAX M ONEPUPOBATh MMU Ha 0a30BOM ypoBHE (B TOM 4YHcie: OOTaHWKA, SKOJOTHs PacTeHUH,
LApCTBO, OTHEN, KJacc, CeMEWCTBO, poi, BUM, >KM3HEHHas (opMa pacTeHH, cpefa OOUTaHMS, PACTUTEIBHOE COOOIIECTBO, BBHICIIME PACTEHMS, HU3IINE
pacTeHusi, CIIOpPOBBIE PACTEHUs, CEMEHHBIC PAcTEHUs, BOJOPOCIH, MXH, IUIAyHBI, XBOIIH, MANOPOTHUKH, T'OJOCEMEHHBIC, OKPHITOCEMEHHBIE, OAKTEpHH,
rpulbl, TUIIAHHUKY, OaKTepUH) B COOTBETCTBUU C IIOCTABJICHHOM 3aaueil U B KOHTEKCTE C BU3YyalbHOW OMOPOH;

pa3iauyaTh M ONMUCHIBATH C MOMOIIBIO YUUTENS KUBbIE U TepOapHble IK3EMIUISIPhl PACTEHUIN, YaCTU PACTEHUM 10 M300paXKEHUSIM, CXeMaM, MOJEIISM,
MYyJIsDKaM, penbe@HbIM Tabauam; rpuobl o H300paKeHUAM, CXeMaM, MyJishkaM; 0aKTepuu 10 U300paKEHUSIM;

BBISIBJISITH IIPU3HAKHU KJIACCOB B CTPOEHHUH MOKPHITOCEMEHHBIX MM IIBETKOBBIX, IPU3HAKK CEMEUCTB JIBYJOJIbHBIX U OJHOAOIBHBIX PACTEHUH C OMOPOI
Ha KJIFOUEBbIE CIIOBA, CXEMBI;

ONpEAENATh CUCTEMATUYECKOE TIIOJO0XKEHUE PpACTUTEIBHOTO OpraHu3Ma (Ha TIpuUMEpe MOKPHITOCEMEHHBIX WM ILIBETKOBBIX) C IOMOIUIbIO
OTIpPEACTUTENIHON KapTOYKH; BBIMONHITH IMPaKTUYECKHe M JabopaTopHble pabOThl C MOMOIIBIO YYUTENs MO CHUCTEMaTHKE pPACTEHUH, MHKOJIOTHUU H
MHUKpPOOHOJIOTHH, B TOM YHUCIIe PabOThl C MHKPOCKOIIOM C MOCTOSHHBIMH ((PMKCHPOBAaHHBIMH) M BPEMEHHBIMH MHKpONpenapaTaMu, MCCIEA0BATEIBCKUE
paboThI ¢ UCTIONB30BAaHUEM IIPUOOPOB U HHCTPYMEHTOB IIU(GPOBOH J1abopaTOpHH;

BBIJICJIATh CYIIECTBEHHBIC NMPU3HAKU CTPOCHUS U JKU3HEACATEIbHOCTUPACTECHHM, OakTepuii, TpHOOB M JIMIIAWHUKOB C OTMOPOI Ha KJIIOYEBBIE CIIOBA;

IPOBOJUTH OIMHUCAHWE U CPABHUBATh MEXIY OO0 pacTeHus, IpuObl, JUIIAHHUKN, OaKkTepUH IO 3aJaHHOMY IUIaHY; JellaTh BBIBOJBI HAa OCHOBE
CPaBHEHHUS CIIOMOIIBIO YUUTEJIS;

OIMCHIBATh C ONIOPOW Ha CIIPAaBOYHBIN MaTEpHas yCIOKHEHUE OpraHU3allMi PAaCTEHUI B X0J1€ 3BOJIIOLMN PACTUTEIBHOTO MUpa Ha 3eMIIE;

BBISIBJISITH C MOMOIIBIO YYMTENS YEpPThbl MPUCIIOCOOJIEHHOCTH PAcTeHUH K cCpele OOMTaHMs, 3HAa4eHHE HKOJIOIMUYECKHUX (PAKTOpPOB JUIsl pAacCTEHMIA;

XapaKkTepu30BaTh C ONOPOM Ha IJIaH PacTUTENbHbIE COOOIIECTBA, CE30HHbIE U MOCTYNATEIbHbIE U3MEHEHUS PACTUTENbHBIX COOOIIECTB,
PacTUTENLHOCTD (PacTUTENLHBINA ITOKPOB) MIPUPOIHBIX 30H 3eMIIH;

MIPUBOJIUTH IPUMEPHI KYJIbTYPHBIX PACTEHUN U UX 3HAUEHUS B )KM3HU YEJIOBEKA; IOHUMAaTh IPUUMHBI U UMETh MPECTABICHUE O MEpaxX OXpaHbl
PacTUTEIBHOTO
Mupa 3emiiu;

UMEThb MPEACTaBICHUE O POJIM PACTEHH, rpuOOB, JINIIAKHUKOB, OAKTEPHI B IPUPOIHBIX COOOIIECTBAX, B XO3IHCTBEHHOM AEATEIbHOCTH YeIOBEKa U
€ro IMOBCETHEBHOM KU3HH,

UMETh TMpEJCTaBIeHHEe O CBSA3M 3HAHUH OHMOJOTMHM CO 3HAHMAMU MaTeMaTHKH, (U3NYecKoil reorpaduu, NpPeAMETOB TYMAaHHUTApHOTO IIMKIIA,
Pa3IMYHBIMM BHJIaMU HMCKYCCTBA M JIEMOHCTPUPOBATh HAa KOHKPETHBIX MpHUMEpax C IMOMOILIBI0 YUWUTENsl; UCIOJIb30BaTh METOJIbl OMOJIOTHMHU: TPOBOJUTH
HaAOJIOIEHNS 32 PACTCHUSMH, IpubaMu, OaKTepUsIMH U JIMIIAWHUKAMHM, OMHUCHIBATh MX; CTaBUTh NpPOCTEHIINE OMOJIOTMYECKHUE OIBITHI U AKCIEPUMEHTHI C
OMOpOM Ha aJrOpUTM Y4YeOHBIX NEHCTBHIl;cO0IMI0AaTh npaBuiia Oe3omacHoro Tpyaa MpH pabote ¢ y4eOHBIM u 1ab0paToOpHBIM
000pyZI0BaHUEM, XMMUYECKOM MOCYJOH B COOTBETCTBUM CHUHCTPYKIMSIMHU IO BBITIOJIHEHHUIO JTA0OPATOPHBIX M MPAKTUYECKUX pabOT HAa YPOKE U BO BHEYPOUHOU
NesITeNIbHOCTH;



CO3/1aBaTh C OMOPOIl Ha CIPAaBOYHBIN MaTepual MUChbMEHHbBIE U YCTHBIE COOOIIEHUS, TPAMOTHO MCIOJIb3YS MOHITUIHBIN anmapaT U3y4aeMoro pasjesia
OM0JIOTHH, COTIPOBOXK/IATh BBICTYIICHHE MTPE3CHTAIMEH, CO31aHHON C MMOMOILBIO YUUTEIIS;

BJIa/IETh HaBbIKaMH pabOThl ¢ HHPOpMaIUeil OMOIOTHYECKOT0 COEeP KaHMsI, TPEJICTABICHHON B pa3HOi ¢opMme (B BUJE TEKCTa, TAOMUYHBIX JAaHHBIX,
cxeM, rpauKoB, AUArpaMM, MOJIENIEH, H300paKeHHI ), KpUTUIECKOTO aHaTTN3a MH(POPMALIMUH OLICHKH €€ JJOCTOBEPHOCTH C TOMOIIBIO YUUTEIIS.

8 KJIACC

XapaKTepU30BaTh C OMOPON Ha IUIaH 300JIOTHIO KaK OMOJIOTHYECKYIO HAayKy, €€ Pa3/ieibl U CBA3b C IPYTUMHU HAYKaMH U TEXHHUKOI;

XapaKTepu30BaTh C OMOPOM Ha KIIIOYEBBIE CJIOBA MPUHLMUIIBI KJIacCU(PHUKAIUM >KUBOTHBIX, BUJ, KaK OCHOBHYIO CHCTEMAaTHYECKYIO KaTErOpHIO,
OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIBI KUBOTHBIX (MPOCTEUIINE, KUIICUHONOJIOCTHBIC, TNIOCKUE, KPYTJIble U KOJIbUaThle YEPBU; YICHHUCTOHOTUE, MOJUTIOCKH, X OPAOBLIC);

MPUBOJUTH MPUMEPHI BKiIaga oTedecTBeHHBIX (B ToM umcie A.O. KopaneBckwmii, A.H. Ceepuos, K.M. CkpsiOun) u 3apyOexHbIX (B TOM 4ucie A.
Jleenryk, XK. KroBbe,D. ['ekkelnb) yuyeHbIX B pa3BUTHE HAYK O )KUBOTHBIX C OMOPOM Ha y4eOHHK U JIpyrHe UCTOYHUKU MHOpMAIUY;

BJIa/IETh OCHOBaMH IOHATHMHOIO ammapaTa W HAay4YHOIO sI3blKa OMOJIOTHMHU: MCIIOJNb30BaThb W3YYEHHBIE TEPMMHBI, INOHSTHS, TEOPUHM, 3aKOHBI U
3aKOHOMEPHOCTH ISl OOBSCHEHHUs HAOMI0JaeMbIX OWOJIIOTMYECKUX OOBEKTOB, SIBJICHHMM W MPOIECCOB; OPUEHTHUPOBATHCS B OWMOJIOTMYECKUX TMOHSATHUSX U
TEPMHUHAX U ONEPUPOBATh UMH Ha OA30BOM ypOBHE (B TOM YMCJIE: 300JI0THS, KOJOTUS KUBOTHBIX, CHCTEMATHKA, HAPCTBO, THUI, OTPsI, CEMENCTBO, pOJl, BUJ,
KUBOTHAs KJIETKA, XUBOTHAs TKaHb, OpraH >XMBOTHOIO, CHUCTEMa OPraHOB >KUBOTHOTO, >KUBOTHBIM OpraHMW3M, MUTaHUE, JIbIXaHWE, POCT, Pa3BUTHE,
KpOBOOOpAIIEHNE, BBIIEICHNE, OMOpa, IBMKCHUE, PAa3MHOXKEHHUE, Pa3IpaKUMOCTh, pedieKc, OpraHbl UyBCTB, IOBEICHUE, CpeAa OOMTaHUs, MPUPOTHOE
COOOIIIECTBO) B COOTBETCTBUU C IMOCTABJICHHOM 3a/1a4eil U B KOHTEKCTE C BU3yaJbHOU OIMOPOii;

UMETh Tpe/CcTaBIeHre 00 O0IMMX MPU3HAKAX KUBOTHBIX, YPOBHSIX OpPraHU3AIMU XKHUBOTHOTO OpPTaHU3Ma: KJIETKH, TKAaHH, OPTaHbl, CHCTEMBI OPTaHOB,
OpraHu3M;

YMETb ONUCHIBATH KJIETKU, TKAHU, OPraHbl, CACTEMbl OPIaHOB M XapaKTEpU30BaTh Ba)KHEHIINE OMOJIOrMYECKHE MPOLIECCHl B OPraHU3Max >KUBOTHBIX,
CpaBHMBATh KUBOTHBIC TKAHU M OpraHbl )KUBOTHBIX MEX1Y COOOH C OMOpOil Ha IIaH, KIIIOUEBhIE CIIOBA;

UMETh NPEACTABIECHUE O CTPOSHUU U MPOLIECCaX KU3HEIEATEIbHOCTH KUBOTHBIX M3Y4a€MbIX CUCTEMAaTUYECKUX TIPYIIL: ONOPY U ABM)KEHUE, TUTAaHUE
Y MIUIIEBAPEHUE, IBIXaHUE U TPAHCIIOPT BEIIECTB, BBIJIETIEHUE, PETYIISLNIO U TOBEACHUE,POCT, PA3MHOKEHHE U PA3BUTHE;

BBISIBJISITH C IIOMOILBIO YUUTENS IPUUUHHO-CIIEICTBEHHBIE CBSI3U MEXKIYCTPOCHHEM, KUZHEACSITENbHOCTIO M CPEION 0OUTAaHUS KUBOTHBIX H3y4aeMbIX
CUCTEMATUYECKUX TPYMIT;

pa3nuyaTh U ONHUCHIBATh C ONMOPOM Ha IJIaH *KUBOTHBIX M3y4aeMbIX CUCTEMATUYECKUX TPYIII, OTAENIbHbIE OPTaHbl U CHUCTEMbI OPIaHOB IO CXEMaM,
MOJIETISIM, MYJISDKaM, peibedHBIM Ta0IUIIaM; TPOCTEHIIINX — MO U300paKEHHSIM;

BBISIBJISITH C ONOPOMl Ha alrOpUTM YYeOHBIX JEHCTBUN XapaKTEepHbIE NMPU3HAKU KJIACCOB UJIEHMCTOHOTUMX M XOPIOBBIX; OTPS/IOB HAaCEKOMBIX U
MJIEKOITUTAIOIINX;

BBITNOJIHATH MIPAKTUUYECKHE U Ja0OpaTopHbIe paboThl C TOMOIIBIO YUUTENS 110 MOP(OIOrUH, aHATOMUH, (PU3HOJIOTHH U MTOBEACHUIO KUBOTHBIX, B TOM
grcie paboThl ¢ MUKPOCKOIIOM C TIOCTOSIHHBIMH ((PUKCHPOBAHHBIMU) U BPEMEHHBIMH MHKpPOIpENapaTaMu, UCCIeI0BaTENbCKUE PabOThl ¢ HCIOIb30BAHHEM
pruOOpPOB U HHCTPYMEHTOB LIMPPOBOIL Taboparopuu;

CpaBHUBATH MPEJCTABUTENEH OT/IETbHBIX CHCTEMAaTUUECKUX TPYI )KUBOTHBIX UJI€TIaTh BHIBOABI HA OCHOBE CPABHEHUS C IIOMOUIBIO YUUTES;

KJIaCCU(UIIMPOBATH MO MPEI0KEHHBIM OCHOBAHUSAM )KMBOTHBIX HA OCHOBAaHMMOCOOEHHOCTEN CTPOECHMUS;

OMHUCHIBaTh C ONOPOW Ha CHPaBOYHBIA MaTepuan YCJIOKHEHHE OpraHu3alMy >KUBOTHBIX B XOJI€ HBOJIIOLMU KUBOTHOTO MHUpa Ha 3emie,
ABOJIFOIIMOHHOTO Pa3BUTHUSOPTaHUYECKOIO MUPA B €r0 €AMHCTBE C HEKUBOM IPUPOION;

BBISIBJISITH C OMOPOM Ha alroOpuTM Y4YeOHBIX ACHCTBHI 4YEpPThl MPUCIOCOONIEHHOCTH >KMBOTHBIX K Cpelleé OOMTaHWs, 3HAYeHHE Il >KUBOTHBIX
AKOJIOTMYECKUX (aKTOPOB, B TOM YHCII€ aHTPOIIOTE€HHOTI'O;



BBISIBJISITH C OIOPOH Ha aIrOPUTM YYCOHBIX JCHCTBHI B3aUMOCBSI3M )KHBOTHBIX B IIPUPOTHBIX COOOIIECTBAX, IICTTH TUTAHHS;

YCTaHABIIMBAThH MOCIE MPEIBAPUTEIHLHOTO aHAIM3a B3aWMOCBSI3H KHBOTHBIX C PACTEHUSMHU, IpUOaMHU, JIUIIAHHIUKAMU U OaKTEPHUSIMH B MPHUPOIHBIX
COOO0IIEeCTBAX;

UMETH MPEJICTABIICHUE O KUBOTHBIX MTPUPOIHBIX 30H 3€MJIM, OCHOBHBIX 3aKOHOMEPHOCTSIX PaCIpOCTPAHEHUS )KUBOTHBIX T10 TUIAHETE;

UMETh MPEACTABICHUE O POJIH KUBOTHBIX B IIPUPOIHBIX COOOIIECTBAX;

pPacKpbIBaTh POJIb JOMAIIIHUX W HEMPOIYKTHBHBIX JKUBOTHBIX B JKU3HU YEJIOBEKA; POJIb MPOMBICIIOBBIX YKHBOTHBIX B XO3SIMICTBEHHOW NEATEIHHOCTH
YeJIOBEKau €ro IMOBCEAHEBHOM )KM3HU, UMETh IPEJICTABICHHE O MMPUEMaXxX yX0/1a 3a JIOMAIIHUMUKUBOTHBIMU;

MMOHUMATh TPUYUHBI U UMETH MPEJICTABIICHUE O MEPaxX OXPaHbl J)KUBOTHOT'O MUPA3EMIIH;

UMETh IPEJICTABICHUE O CBSI3M 3HAHUH OMOJIOTHH CO 3HAHUSIMH MAaTEMATHKH, MPEIMETOB €CTCCTBCHHOHAYYHOrO W T'YMAaHHTAPHOTO IHKJIA,
Pa3TMYHBIMU BUIaMU UCKYCCTBA;

MOHMMATh CIIOCOOBI IMOJIyYEHHUs OMOJOTHYCCKUX 3HAHMI, MMETh OIBIT HCIIOJIb30BAHHMS METOJO0B OHOJIOTHH C IICJIBI0 M3YyYCHHUS KMBBIX OOBEKTOB,
OMOJIOTMYECKHUX SIBJICHUN W TPOIECCOB MO aNTOPUTMY Y4YeOHBIX ICHCTBHIA: HAONIOJCHUE, OMMCAHUE, MPOBEICHUE HECIOKHBIX OMOJIOTHYECKHUX OIBITOB H
HKCIEPUMEHTOB, B TOM YKCJIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX U TU(PPOBBIX MPHUOOPOBH HHCTPYMEHTOB; COOIOIaTh MpaBUiIa 0€30IaCHOTO TPy/a MPpH padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBAaHHEM, XUMHYECKOH TIOCYI0M B COOTBETCTBUY CHHCTPYKIIMSIMH I10 BBIIIOJTHCHUIO TAOOPATOPHBIX U MPAKTHYECKUX padboT
Ha YPOKE ¥ BO BHECYPOUHOH JESATEIHLHOCTH;

CO3/1aBaTh C OMOPOH Ha CIPABOYHBINA MaTepHal MUChbMEHHBIC U YCTHBIE COOOIIECHUS, TPaMOTHO MCIOJB3Ys MOHITHIHBIN anmapaT u3y4aeMoro pasjena
OMOJIOTHH, COTIPOBOXKIATh BBICTYIUICHHE MTPE3CHTAIMCH C Y4ETOM OCOOCHHOCTEH ayJMTOPUU CBEPCTHUKOB;

BJIQJICTh HaBBIKAMH PabOTHI ¢ HHPOpPMAIUEH OMOIIOTHYECKOTO COACPIKAHMSI, TIPEICTABICHHON B pa3HON GopMme (B BHJE TEKCTA, TAOJUYHBIX JaHHBIX,
cXxeM, rpaMKOB, IHArpaMM, MOJIEIICH, H300paKEHUI ), KPUTUYECKOTO aHaIM3a HH()OPMAIIMHK OIICHKU €€ IOCTOBEPHOCTH C TIOMOIIBIO YUUTEIIS.

9 KJIACC

UMETh TPE/ICTABICHUE O HAyKax O YeJOBEKe (aHaTOMUs, (PU3HMOJIOTHS, MEIUIIMHA, TUTHEHA, YKOJIOTHSI YeJIOBEKa, ICUXOJIOTHS) U UX CBSI3U C JAPYTHMHU
HayKaMH U TEXHUKOU;

OOBSCHATH C ONOPOH Ha KIIIOUEBHIE CIIOBA, IJIaH IOJIOKEHUE YEJIOBEKa B CUCTEME OPraHMYECKOI0 MHUpPa, €ro MPOUCXOXKACHHUE; CXOJCTBA U OTINYMS
YeJI0BEeKa OT JKUBOTHBIX; MPUCHOCOOJIEHHOCTh K Pa3IMYHBIM 3KOJOIMYECKHM (akTopaM (uYenoBedecKHe pachl M aJalTUBHBIE THUIBI JIIOJIEi); POJCTBO
YEJIOBEUECKHUX PAC, UMETHIIPEACTABICHHUS O COBPEMEHHON TEOPHUHU SBOIIOLNH U OCHOBHBIX CBUJIETEIIbCTBAXIBOJIIOLINH;

MPUBOJIUTH MPUMEpPHl BKIaga oTedecTBeHHbIX (B ToMm uucie U.M. Ceuenos, W.I1. [1aBnos, N.U. MeunukoB, A.A. Yxtomckuii, [1.LK. AHoxun) u
3apyOexHbix (B ToM uuciae Y. Tapseit, K. Bbepnap, JI. Ilacrep, Y. JlapBuH) ydeHbIX B pa3BUTHE MPEACTABIECHUN O MPOUCXOXKICHUH, CTPOEHUH,
KHU3HEJIEATeNbHOCTH, TOBEICHUH, YKOJIOTHH YEJIOBEKA U )KUBOTHBIX C OMIOPOM Ha y4eOHUK U APYrHe UCTOYHUKU MH(POpMalNY;

OpUEHTUPOBATHCS B OMOJIOTMYECKUX MOHATHSAX U TEPMUHAX U ONEPUPOBATH UMHHA 0a30BOM ypOBHE (B TOM YHCIIE: IIUTOJIOTHUS, AHATOMUS YEI0BEKa,
¢bu3nonIorus yenoBeka, F’MrUeHa 4eJoBeKa, HKOJIOTUs YeJloBeKa, KJIeTKa, TKaHb, OpraH, CUCTEMa OpPraHOB, OPraHU3M, NMUTaHME, JbIXaHHe, KPOBOOOpaIlleHue,
oOMEH BEIIECTB U NpPEBpalleHUE HPHEPrUH, JBUKEHHE, BbIIEICHHE, POCT, pa3BUTHE, MOBEIEHUE, PA3MHOKEHUE, Pa3/Ipa)KUMOCTb, PETyJslus, BHYTPEHHSS
cpela, IMMYHHUTET) B COOTBETCTBUU C ITIOCTABJICHHOM 3aaueil U B KOHTEKCTE C BU3yaJIbHOW OMOPOH;

IIPOBOAMTH ONKCAHUE MO0 BHEIIHEMY BUIY (M300pakeHHIO), cXeMaM OOIIMX MPU3HAKOB OpPraHM3Ma YelOBeKa, YPOBHEH ero opraHu3aluu: KIETKH,
TKaHU, OPTaHbl,CUCTEMBI OPTAHOB, OPTaHU3M;

CpaBHMBATh C ONOPON Ha aJTOPUTM YUEOHBIX NEHCTBUM KJIETKH pa3HbIX TKaHEH, rpynn TKaHEW, OpraHbl, CUCTEMbl OPraHOB YEJIOBEKa; MPOIECCHI
KU3HEEATEIILHOCTU OpraHu3Ma 4eI0BeKa, JeJIaTh BbIBOIBI HA OCHOBE CPABHEHUS;

pa3nuyath OMOJIOrMYECKH aKTUBHBIE BelIeCTBa (BUTaMUHBI, ()EPMEHTHI, TOPMOHBI), BBIABIISTH UX POJIb B Mpoliecce OOMEHa BEUIECTB U MPEBPAICHUS
SHEPIHUH C OIIOPOM Ha OIPECIICHMUS;



XapaKTepH30BaTh C ONIOPOI HA KIFOYEBBIE CIIOBA OMOJIOTHYECKUE TIPOIIECCHl: OOMEH BEIECTB U MTPEBpaIlleHUE YJHEPTUH, TUTAHUE, IBIXaHUE, BBIICICHHE,
TPAHCIIOPTBEIECTB, ABIKEHUE, POCT, PETyIslus QYHKIIUN, IMMYHUTET, TOBEJICHNUE, PAa3BUTHE, PA3MHOKCHHIE YEIIOBEKA;

BBISIBJISITH C MTOMOIIBIO YYHUTEINsI TIPUYNHHO-CIICICTBEHHBIC CBSI3U MEXKIy CTPOCHHEM KIIETOK, OPTaHOB, CHCTEM OpPraHOB OpraHM3Ma YeJOBeKa M UX
(GYHKIUSMU;MEXKTY CTPOCHUEM, KU3HEICATEIPHOCTBIO U CPeIoii 0OMTaHUS YeIOBEKa,

CO3/1aBaTh M MPUMEHSTH C TOMOIIBIO MIEarora cJIOBECHbIC U rpaduyecKkrueMo1eiu 1isi O0BSICHEHUsI CTPOSHHSI U (DYHKIITMOHHUPOBAHHUS OPTaHOB M CHCTEM
OpPTraHOBUEIIOBEKA;

UMETh TIPEJCTaBICHUST 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEJOBaHUSl TMPH3HAKOB pa3iMyaTh HACIEACTBEHHBbICE W  HEHACICICTBCHHbBIC
(nH(EKIMOHHbIE, HEMH(DEKIIMOHHBIC) 3a00JIeBaHUs YEIIOBEKA; OOBSICHATH 3HAUCHUE Mep MPO(PHIAKTUKH B MPEAYNPESKICHUN 3a00JCBaHUI YeIOBEKa IO
PYKOBOJICTBOM yUHUTEIIS;

OOBSCHSATH HEUPOTYMOPAILHYIO PETYJIISINIO TIPOIECCOB KUZHEACITSILHOCTH YEIIOBEKA C MCIIOJIb30BAHUEM CMBICIIOBBIX OTIOP;

XapaKTepu30BaTh U CPABHUBATH OE3YCIIOBHBIC M YCIOBHBIC pe(IeKChl, HACIEACTBEHHBIC U HEHACIICICTBEHHBIC MPOTPaMMbI TIOBEACHHUS; OCOOCHHOCTH
BBHICIIICH HEPBHOHM NEATENHHOCTH YEIOBEKA; BHJBI MOTPEOHOCTEH, MaMsATH, MBIIUICHUS, PEYH, TEMIIEpaMEHTa, YMOIUN, CHA;, CTPYKTYPY (PYHKIIHMOHATBHBIX
CHCTEM OpPIraHN3Ma,HANPABIICHHBIX Ha JIOCTHKCHUE TIOJIC3HBIX TPUCTIOCOOUTEILHBIX PE3YIbTATOB C UCIIOJIH30BAHUEM CMBICIIOBBIX OIIOD;

BBITIOJTHATH IPAKTHYECKUE U 1a00paTOPHBIC paOOTHI O] PYKOBOJICTBOM YUUTENS IO MOP(OJIOTHH, aHATOMUH, (PU3HOJIOTHH U ITOBEJACHHUIO YEJIOBEKA, B
TOM 4HCJIE€ pPabdOThI C MHKPOCKOIIOM C TIOCTOSHHBIMH ((DUKCHpPOBaHHBIMH) W BPEMEHHBIMH MHKpOIpENapaTaMu, HCCICI0BaTEIbCKUE paboOThl ¢
MCIOJIb30BaHUEM IPUOOPOB M HHCTPYMEHTOB ITU(POBOI 1a00paTOpHu;

pemarh ¢ ONopod Ha alrOpuTM YYeOHBIX JCHCTBUI yueOHbIC 3a[auu, MCIIOJIb3Ysl OCHOBHBIC MTOKA3aTeNU 370POBbs YEJIOBEKa, MPOBOJUTh PACUYCThl H
JIeNIaTh BBIBOJIbI HAOCHOBAHUH TIOJTy4EHHBIX PE3YyIbTaTOB;

Ha3blBaTh W aPrYMEHTHPOBATh OCHOBHBIC TPUHIIMIIBI 370POBOTO 00pa3a JKW3HU, METOMABI 3allUThl W YKPEIUIGHUS 3J0POBbS 4YEIIOBEKa:
cOamaHCHUpOBAaHHOE MUTaHWE, COOJIOJCHUE TMPABWI JUYHOW THUTHUCHBI, 3aHATUS (QU3KYIBTYPOW W CHOPTOM, pAlMOHAIBHAS OpTraHW3alus Tpyaa W
MOJTHOIEHHOT'O OT/IbIXa, TO3UTHBHOEIMOIIMOHATLHO-TICUXUYECKOE COCTOSIHUE;

UCIIOJIb30BaTh IMPUOOPETCHHBIC 3HAHWS W YMEHHS JJIsi COOJIOJNCHHS 3J0pOBOTO 00pa3a >KW3HH, COATaHCHPOBAHHOTO IHTaHUS, (HU3MUECKON
AKTUBHOCTH, CTPECCOYCTOMYNBOCTH, HEIIPUATHS BPEAHBIX MPUBBIUEK U 3aBUCUMOCTEIH;

3HATh AITOPUTM OKa3aHHs MEepPBOM MOMOIIIH, UCTIOIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTUYECKOUN NEATENbHOCTH IJI OKa3aHUs MepBOit
MTOMOIIM YEJIOBEKY MPHU IMOTepe CO3HAHUS, COJTHEYHOM U TEIUIOBOM yIapax, OTPABJICHHH, YTOIUICHHH, KPOBOTCUCHUH, TPAaBMax MSTKUX TKaHEH, KOCTEH
CKeJIeTa, OPraHOB YYBCTB, 0’KOTaX U OOMOPOKEHUSIX;

YMETh BBIOMpATh IICJICBBIC YCTAHOBKM B CBOMX JCHCTBHSX WM TIOCTYNKAaX IO OTHOIICHHWIO K JKUBOH TPHPOJE, CBOEMY 3J0POBBIO U 3JIOPOBBIO
OKPYKAIOIIINX;

UMETH TIPEJICTABJICHUE O CBSI3U 3HAHWH HAYK O YEJIOBEKE CO 3HAHHUSIMHM MPEJIMETOB €CTECTBEHHOHAYYHOT0 U TyMaHuTapHoro 1ukia, ObBX, ¢usnueckoit
KYJIbTYPBI, pa3JIHYHBIX BUJIOB UCKYCCTBA; YMETh HHTETPUPOBATH C TOMOIIIBIO MEIaroraduoJ0rHuecKre 3HaHus CO 3HAHUAMHU JPYTUX yYEOHBIX MPEAMETOB;

UMETH MPEACTABICHUS O TII00ATBHBIX YKOJIOTHUSCKHX TPoOIeMax, CTOSAIINX Mepe]T YeTI0OBEUYSCTBOM H CIIOCO0aX WX MPEOI0JICHHUS,

MOHUMATh CIIOCOOBI MOJYYEHUs OMOIIOTUYECKUX 3HAHHI; MMETh OMBIT HUCIIOJIb30BAHUS METOJO0B OMOJOTHHU C IENbI0 M3YyYEHHS KUBBIX OOBEKTOB,
OHMOJIOTMYECKHX SIBJICHUH M MPOIIECCOB: HAOIIOJACHHE, ONMMCAHUE, TPOBEICHUE HECTIOKHBIX ~ OMOJIOTHYECKUX  ONBITOB M JKCIICPUMEHTOB, B  TOM
YHClie ¢ UCTOJb30BAaHUEM aHAIOTOBBIX U HU(POBBIX MPUOOPOB M WHCTPYMEHTOB; COONIOAATh MpaBwia Oe30MacHOro TpyAa mpu padoTre ¢ y4eOHBIM U
1ab0paTOpPHEIMOOOPYIOBAaHHUEM, XUMUYECKOU MOCYIOM B COOTBETCTBHH C MHCTPYKIIUSMHU IO BHIMIOTHEHUIO TAOOPATOPHBIX U MPAKTUYECKUX PabOT Ha ypOKe U
BO BHEYPOUYHOMU JICATEITHHOCTH;

BJIQ/ICTh HaBBIKAMH PabOTHI ¢ HHPOpMAIUE OMOTOTUYECKOTO COAEP KaHMs, TPEJICTABICHHON B pa3HOi ¢opMe (B BUJE TEKCTa, TAOMUYHBIX JaHHBIX,
cxeM, TpauKOB, THarpamMm, MoJielIel, H300pakeHuH ), KpUTHIECKOTO aHaIi3a HH(POPMAITUUHU OIIEHKH €€ JOCTOBEPHOCTH C TIOMOIIBIO YIUTEIIS,



IUTAHUPOBATH I10JT PYKOBOJICTBOM YUHTEIS U POBOANUTH YI€OHOE HCCIICTOBAHNECHIIN MIPOSKTHYIO paboTy B 00J1aCTH OHOJIOTHH; ¢ y4EeTOM HaMedeHHON
nenu (GopMynupoBaTh MpoOieMy, T'MIIOTe3y, CTaBUTh 3a7ayd, BHIOMpATh aJeKBATHBIE METOABI JUISl MX pelieHus, (popMyaupoBaTh BHIBOJBI; MyOINYHO
NPEACTABIATH MOJTYYCHHBIC PE3YJIbTATHI;

IPY BBITOJIHEHUH MTPOEKTOB U y4EOHBIX MCCIEIOBAHUN B 00JIaCTH OMOJIOTHH C IOMOIIBIO YYUTENS TNIAHUPOBATh COBMECTHYIO JCSATEIbHOCTD B IPYIIIIE,
CIIIUTHh 32 BBINOJHEHHEM IUIaHA JCHCTBUII M KOPPEKTHPOBATH €ro; aJeKBATHO OLIEHMBATh COOCTBEHHBIN BKJIAJ B JIESATEIBHOCTH TPYIIIBL; HPOSBIATH
TOTOBHOCTb TOJIEPAHTHO pa3pemiaTb KOH(INUKTHI,

YMETh XapaKTepH30BaTh C OMOPOH Ha KIIOYEBBIC CJIOBAa OCHOBHBIC I'PYIIIBI OPTaHM3MOB B CHCTEME OPTaHMYECKOTO MHUpa (B TOM YHCIE BHUPYCHI,
O0aKkTepuH, pacTeHHUs, rpuUObI, KUBOTHBIC): CTPOCHHE, MPOLECCH >KU3HEAEATEIBHOCTH, MX IMPOUCXOXKICHHUE, 3HAUYCHHE B NPHUPOJAE M KHU3HH YEJIOBEKA C
TIOMOIIBIO YUHUTEIIS;

BJIAJCTh MpHEeMaMHu paboThl ¢ OMOJOrHMuYecKord MHQpOpManuei: GopMyaupoBaTb OCHOBAaHMS Ui M3BIEUEHHUS U 0000IIeHuss nHPOpMAUU U3 JBYX
HCTOYHHKOB; Pe0OPa30BbIBaTh HHPOPMAIHIO U3 OAHOM 3HAKOBOH CHCTEMBI B APYT'YIO C HOMOIIBIOYUUTEIIS.

TEMATUYECKOE INTAHUPOBAHHUE
TemaTuyeckoe TJIAHUPOBAHUE W KOJMYECTBO YaCOB, OTBOJAMMBIX HAa OCBOEHHE KaXJOW TeMbl ydeOHOTOo rmpeamera «buosorus» aganTUpOBAHHOU
OCHOBHOI 00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIero o0pa3zoBaHUS OOYYArOMIMXCS C 3aJCPKKOM MCUXMYECKOro Pa3BUTHS, B LIEJIOM COBIAAAIOT C
COOTBETCTBYIOIINM Pa3/ieioM paboderiporpaMmsl yaeOHoro npeamera «bronorus» o6pa3oBaTebHON MPOTPaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHMS.

5 KIIACC
KoaunuyecTBo yacos DJIEKTPOHHbIE
HaumMeHoBaHuUe pa3/iesioB U TEM
Ne n/mn Konrpoabnsie | IIpakrtuyeckue | (MuppoBbie)
MPOrpaMMbl Bcero
padoThI padoTnI o0pa3oBaTe/bHbIE
pecypchl
1 bronorus — Hayka 0 JKHBOM IMPUPOJIE 4 0 bubmorexa OK
yK pHp https://m.eds00.ru/7f413368
. bu6mmoteka [IOK
2 MeToabl U3ydeHUs KUBON MPUPOIBI 4 0 1 https://m.edso00.ru/7f413368
. bu6nuoreka [JOK
3 Opranu3Mbl — Tela KUBOU TPUPOBI 10 0 15 https://m.eds00.ru/7f413368
bu6mmoteka [IOK
4 OpraHusumb! 1 cpefia obuTatnus 6 . 0.5 https://m.eds00.ru/7f413368
bubmmoteka [IOK
5 IIpupoatbie coobuiectsa 6 0 0.5 https://m.edsoo.ru/7f413368
bu6nuoreka [JOK
6 KnBasi IPUPO/IA U MENIOBEK 3 0 0 https://m.edsoo.ru/7f413368
bu6nuoreka [JOK
/ PesepHOe Bpems 1 0 0 https://m.eds00.ru/7f413368
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 0 3.5



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

6 KJIACC

KosaunvecTBO 4acoB JIeKTPOHHbBbIE
HaumeHoBaHue pa3eioB U TeM uuppoBbIie
Ne ni/m pasi Kourpoububie | IIpakTuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
. bubmuoreka [JOK
L PacTuTeIIbHBIH OpraHHM 8 0 15 https://m.eds00.ru/7f4148d0
Crtpoenue u MHOTOOOpasue bubnmoreka [JOK
2 . 11 0 3.5
ITOKPBITOCEMEHHBIX PACTEHUI https://m.edso0.ru/7f4148d0
3 JKuzHenesaTenbHOCTh PACTUTEIBLHOTO 14 0 3 bubnnoreka [JOK
Opranu3ma https://m.edso00.ru/7f4148d0
bubmuoreka [JOK
4 Pesepsrioe ppens L 0 0 https://m.edso0.ru/7f4148d0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 8
7 KUIIACC
KosmuecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m S — Beero KOﬁHTpOJIbHBIe HpﬁaKaneCKne 0GPA30BATEBHBIE
padoThI padoThI pecypesI
N bu6mmoteka [IOK
1 CucreMaTn4eckue rpynisl pacTeHUN 19 0 4.5 https://m.edsoo.ru/7f416720
bu6mmoteka [IOK
2 PasButne pactutensHOro MHpa Ha 3emMite 2 0 0 https://m.edsoo.ru/7f416720
bu6mmoreka [JOK
3 Pacrenus B mpupoaHBIX COOOIIECTBAX 3 0 0 https://m.edsoo.ru/7§416720
bu6mmoreka [IOK
4 Pacrenust u yenosex 3 0 0 https://m.edso00.ru/7f416720
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N bubmmorexa [JOK
5) ['pu6sL. JInmaiitnuku. baktepun 7 0 2 https://m.edsoo.ru/7f416720
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 6.5
8 KJIACC
KosmnyecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3e/ioB U TeM K I (uudposbie)
n/n NMpOrpamMmbl Bcero 0; TPOJIBHBIC pﬁalcanecKne o0pa3oBaTejibHbIE
padoThbI padoThI pecypes
. bubmuorexa [JOK
1 JKHBOTHBIH OPraHH3M 4 0 0.5 https://m.edso00.ru/7f418886
5 CrtpoeHue u )KU3HENEATENbHOCTh OPraHn3Ma 12 0 3 bubnnorexka HOK
’)KMBOTHOTO https://m.edsoo.ru/7f418886
3 OCHOBHBIE KATETOPUHU CUCTEMATHKU 1 0 0 bu6nuorexa [IOK
KUBOTHBIX https://m.edsoo.ru/7f418886
. bu6mmoreka [IOK
4 OHOKJIETOYHBIE )KUBOTHBIE - TPOCTEUIIINE 3 0 1 https://m.eds0o.ru/7£418886
5 MHOTOKJIETOUHbBIC )KUBOTHBIE. 2 0 1 bu6mmoteka [IOK
KumeynonosnoctHsie https://m.edso00.ru/7f418886
bu6mmoteka [IOK
6 [Inockue, Kpyrible, KOlIb4aThle YEPBU 4 0 1 https://m.eds0o.ru/7f418886
bubnuoreka [IOK
! ‘nenucronorne 6 0 1 https://m.eds00.ru/7f418886
bu6mmoreka [IOK
8 Mommocku 2 0 0.5 https://m.eds00.ru/7f418886
bu6mmoreka [IOK
9 Xopnosere 1 0 0 https://m.eds00.ru/7f418886
bu6mmoreka [IOK
10 PEi051 4 0 1 https://m.eds00.ru/7f418886
bu6nuoreka [JOK
11 3eMHOBOJIHBIE 3 0 0 https://m.eds00.ru/7f418886
but6mmoreka [IOK
12 lIpecurkaromuecs 3 0 0 https://m.eds00.ru/7f418886
bu6nuoreka [JOK
13 IITrmEr 4 0 1 https://m.edso0o.ru/7f418886
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14 Mnekonurarommue 7 0 1 Eﬁfiﬁﬁf&l@%ﬁmm%e
15 Pa3BuTHe ®MBOTHOTO MHUpa Ha 3emiie 4 0 0.5 Eg&?ﬁ;ﬁ;{s&:}gﬁ%fﬂ%%
16 JKuBOTHBIE B IPUPOAHBIX COOOIIECTBAX 3 0 0 ﬁgg?;ﬁf:é;%g rou/1§f418886
17 JKUBOTHBIE H YeNOBeK 3 0 0 ﬁgg?ﬁr%?:é(sigg/gmsssa
18 PesepBHOE BpeMst 2 0 0 Egg?;r%?:é(s%gg}?fﬂ%%
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 0 115
9 KVIACC
KosmuecTBo yacoB DJIEeKTPOHHbBIE
Ne n/n E;ﬁ‘;?;g::?ne PAIIIOB K TEM Beero Konrpoabneie | [Ipakruyeckne f;g;g)f OOBBaI::;bHBIe
padoThI padoThI pecypeb

1 YenoBek — OMOCOIMATILHBINA BU]T 3 0 0 ﬁg&?ﬁ;fg;g 8/1§f41aa80
2 CTpyKTypa OpraHu3Ma 4esoBeKa 3 0 1 ﬁggs?ﬁr?:é(sigrou}?fﬂaa&
3 HeiiporymopainbHas perynsuus 8 0 0.5 E;ISSHZI%T: ; ;58/1% 41aa8c
4 Omnopa u 1BUXKEHHE 5 0 2 ES&HE%T:&%ES/I? f41aa8c
S BHyTpenHss cpesia opraHu3Ma 4 0 0.5 ﬁgg}ﬁfﬁg rOu/I§f41aa8c
6 KposooGparere 4 0 15 Eﬁ?ﬁggggggﬁmmeﬂ&
7 Jlsixanue 4 0 1 ]r?tptlgsnﬁr?f:é(s%g Tta1a5c
8 [Iutanue u nuieBapeHue 6 0 1 E&?ﬁr?fggggr(a}ngaaSc
9 OOMeH BeIeCTB U MPEeBpaIlEHUE SHEPTUU 4 0 1.5 Eg&?ﬁ%ﬁé&gﬁ};mmﬁc
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bubmuorexa [JOK

10 Koxa 5 , https://m.edsoo.ru/7f41aa8c
11 Bhinenenne 3 1 ]ﬁg&?ﬁﬁé{;%/}?mmaec
12 Pa3sMHOKEHHE U Pa3BHTHE 5 0.5 ﬁi@ﬁ?ﬁﬁigﬁfﬂaaeac
13 Oprasbl 4yBCTB M CEHCOPHBIE CUCTEMBI 5 1.5 ﬁgg?;&fg;g 8/1§f41aa80
14 [Tosenenune u ncuxuka 6 1 Egg?ﬁgfggsigrou%fuaa&
15 Yenosek U oOKpyKaromas cpena 3 0 ﬁgg?ﬁr?qugsigr%ﬁmma&
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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