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Pabouasa nporpamma cpeaHero obuiero obpasosaHua no 6uonornm ana 10-11 Knaccos cocTaBNeHa HA OCHOBE:

1. denepanbHOro rocyJapCTBEHHOIO 00Pa30BaTEbHOTO CTaHIapTa OCHOBHOTO CpeIHEro 00pa3oBaHus,
yTBEpKJIEHHOToIpruKka3oM Munucrepctsa oopa3zoBanus 1 Hayku PO ot 17 nexabps 2010 roga Ne 1897

2. IIpumepHOi1 OCHOBHOM 00pa30BaTEIbHON MPOrPaMMbl OCHOBHOI'O 0OIIEro 00pa30BaHMUs.

3. OcHOBHOM 00pa30oBaTEIBHOM MpOrpaMMbl cpeiHero obiero oopazopanus (HoBas penakuus) ['bOY COILI
c.Ilpenonosenka.

4. ObweobpazoBatenbHon yvyebHom nporpammbl H. U. CoHuHa, B. W. CmBornasosa: «[lporpamma cpegHero obuiero
obpaszoBaHua no 6uonornm 10—11 knaccbl. ba3oBbiv ypoBeHb». Apoda. 2017r.
Pabouyas mporpamMmma npeaycMaTpruBaeT UCIIOIb30BaHUE B yUeOHOM mpoiiecce o0opyaoBanue mudpoBoit tadboparopun « Touka poctay.

Y4yeOHO-MeTOANYECKUN KOMMNMNEKT

YyebHo-MeTognyeckoe obecneyeHne y4ebHoro npouecca npegycmatpusaeT ucnonb3osaHme nuHum YMK (y4ebHo-meToamyeckmx
komnnektoB) «Cdoepa xum3Hn» no Guonorum 11 knacc.

10 Knacc y4yebHuk « bnonorua». W.b. ArapoHoBa, B.6. B.1.Cuornasos, M.:Apoda,2019r..

.JII/I‘IHOCTH])IC, NMpeaAMETHLIC, METANIPECIMETHDLIC INIAHUPYEMBIE PE3YJIbTAThI 0CBOCHUS yqeﬁﬂoro nmpeamMerTa «buosorus»



Ha cTyneHb 10-11 knacc
JIn4yHOCTHbIE pe3ynbTaThbl
dhopMMpoBaHNE OTBETCTBEHHOIO OTHOLLEHUS K 0Oy4eHMIO; hopMUpOBaHME NO3HABATESbHbIX MHTEPECOB Y MOTMBOB K OBYYEHMUIO;
dhopMMpoOBaHNE HaBbLIKOB NOBEAEHNS B NPUPOAE, OCO3HAHNA LLIEHHOCTU XMBbIX 00 BbEKTOB; 0CO3HaHMEe LIEHHOCTM 300POBOro U
©e3onacHoro obpasa *u3Hu; PopMUPOBaAHNE OCHOB IKOSTOMMYECKOM KYNbTYpbI.
Pa3BuTre n opMmpoBaHne MHTEpPECa K U3YYEHUIO NPUPOAbI; pa3BUTUE MHTENNEKTyalbHbIX U TBOPYECKNX CNOCOBHOCTEN;
BOCNuUTaHne 6epexHoro OTHOLEHUS K Npupoae, hoOpMUPOBaHNE 3KONOrMYECKOro CO3HAHWS; NPU3HAHNE BbICOKOW LIEHHOCTW XKN3HW,
3[40pOBbA CBOEr0 M APYIMX Nogen; pa3BuTME MOTUBALMK K NOSTYYEHUIO HOBbLIX 3HAHUIN, AaNbHENLLEMY U3YYEHUIO ECTECTBEHHbIX HaYK.

HJIaHI/IpyeMbIe NMpeaAMETHBIC PE3YJIbTAThI

VYyammecs I0DKHBI 3HATD:

OCHOBHbIE NPU3HaKN KNBOW npupoabl, yCTpOﬁCTBO CBETOBOIo MMKpOCKora, OCHOBHbIE OpraHounabl KIneTkn, OCHOBHbIE OpraHn4Yeckmne n
MUHeparibHble BelleCTBa, BXoAdLne B COCTaB KIEeTKU, BeayLmnx ecTecTBoucnbiTaTenem n nx poOJib B U3y4eHUN npunpoabl;
CyweCTBEHHbIE NPU3HaKkmn CTpPOEeHUA N XN3HEeOEATEIIbHOCTU N3yHaeMblX ouonornyeckux O6beKTOB, OCHOBHbIE MNMPU3HaKN
npeacTaBUTeNen LAapCTB XUBOW NPUPOAbLI; OCHOBHbIE Cpeabl OOUTAHUS XKUBbIX OPraHM3MOB, NMPUPOAHbLIE 30HbI HALLEWN NNaHEeTbl, UX
obuTaTenen; NpeakoB YenoBeka, X XapakTepHble YepTbl, 00pa3 KMU3HW.

MnaHnpyemMble meTanpeaMeTHble pe3ynbTaThbl

Yyaiwumecs AOMKHbI yMeTb:

NpoBOANTb NPOCTeNLIne HabnaeHNs, U3MEPEHWUS, OMbITbl, CTaBUTb Y4ebHY0 3agady noa pyKoBOACTBOM yuuTens,
cucTemaTuanpoBatb 1 0606LwWaTh pasHble BUAbI MHOPMaLMK, COCTaBNATb NaH BbINONTHEHNA y4ebHOW 3a4a4un; NPoOBOANTb
NPOCTENLLYIO KNnaccuurKaumio XXUBbIX OPraHM3MOB Mo OTAENbHbIM LapcTBaM, UCMOMb30BaTh JONOSTHUTESbHbIE MCTOYHUKN
WMHopMaunKn Ans BbINOMNHEHUs y4ebHOM 3aga4uu; y3HaBaTb U3ydaemble 06beKTbl Ha Tabnumuax, B npupoae.

[laBaTb XapakTepUCTUKY reHETUYECKMX METOO0B M3y4eHust Bronormyeckmnx o6bekToB; pabotaTtb ¢ yuebHUKOM, paboyen TeTpagbo n
ANOaKTUYeCKMMM MaTepuanamm; CoCTaBnsTb KOHCNEKT naparpada yyebHuka 4o/unuv nocne n3yvyeHus matepuarna Ha ypoke;
pa3pabaTtbiBaTb NiaH-KOHCNEKT TEMbl, UCMOMb3YS pa3Hble CTOYHUKN MHPOpMaLUn; FOTOBUTb YCTHbIE COOBLLEHNSA Y MUCbMEHHbIE
pedepaTtbl Ha ocHoBe 0606LeHNs maTepmana y4ebHnka 1 JONONHUTENbHON NUTepaTypbl; NONb30BaTbCHA MOUCKOBLIMU CUCTEMaMU
NHTepHeTa.

B pesyabTare ndyuenusi yaeoHoro npeamera «bnosorus» Ha ypoBHe cpegHero oomero o0pa3oBaHus:

BpinyckHUK Ha 0230BOM YPOBHE HAYYHTCSH:



pacKphIBaTh Ha MPUMEPAX POJIb OHOJIOTHH B POPMUPOBAHUH COBPEMEHHOM HayYHON KapTUHBI MUPA U B MPAKTHUECKOM AEATEIBHOCTH JIIOJICH;

MMOHUMAThH U OMHCHIBATH B3aUMOCBSI3b MEX/Ty €CTECTBEHHBIMH HayKaMu: OUOJIOTHEH, (PU3UKOW, XUMHUEH; YCTaHABIMBATH B3aUMOCBSI3b
MPUPOIHBIX SBJICHUN;

IMOHUMATBb CMBICJI, Pa3JiIndaTb U OIMMUChIBATH CUCTEMHYIO CBA3b MCXKIY OCHOBOIIOJIArartouMun OHMOJIOTMYECKUMU TOHATUSIMU: KJICTKa, OpraHuiMm,
BH/JI, dKOcucTeMa, Ouocdepa;

HCI0JIb30BAaTh OCHOBHBIE METOIbl HAYYHOT'O IO3HAHMSI B yUEOHBIX OMOJOTHYECKUX UCCIIEIOBAHNSX, TPOBOINUTh SKCIIEPUMEHTHI IO N3YYEHUIO
OMOJIOTHYECKUX 0OBEKTOB U SBJICHUH, OOBSICHATH PE3yJIbTaThl 3KCIIEPUMEHTOB, aHAIU3UPOBATh UX, POPMYIUPOBATH BHIBO/IBI;

(dbopMyIupoBaTh TUNOTE3b HA OCHOBAHUU MPEIOKEHHOW OMOJIOrn4eckoi HHPOpMAIUH U IIpeiaraTh BApUaHThl POBEPKH TUIIOTE3;
CpaBHMBATh OMOJIOTUYECKHE 0OBEKTHI MKy COOOM IO 3a/laHHBIM KPUTEPHSIM, JIEJIaTh BBIBOJIBI 1 YMO3AKIIIOUEHHS] HA OCHOBE CPAaBHEHUS;

000CHOBBIBATh €IMHCTBO KUBOW U HEXKHBOW MPUPOJIBI, POACTBO KUBBIX OPraHU3MOB, B3aUMOCBSI3H OPTaHU3MOB U OKPYXKAFOIIEH cpelbl Ha
OCHOBE OMOJIOTHYECKUX TCOPHUH;

IIPUBOJUTH IIPUMEPHI BEMIECTB OCHOBHBIX I'PYIIIT OPraHU4YCCKUX COCI[I/IHCHI/II‘/'I KJICTKHU (6CJ'IKOB, KHUPOB, YIII€BOAOB, HYKICHHOBBIX KI/ICJ'IOT);

paciio3HaBaTh KJICTKH (HpOKapI/IOT H OYKAapHuoT, paCTeHI/Iﬁ u )KI/IBOTHBIX) I10 OIIMCaHHIO, HA CXEMATHYCCKHUX I/1306pa)KeHI/I$IX; YCTaHaBJINBATb CBA3b
CTPOCHHA U (bYHKL[I/IfI KOMIIOHCHTOB KJICTKH, 00OCHOBEIBATh MHOFOO6paSI/Ie KJICTOK;,

Ppacrio3HaBaTh HOITYJIALUIO U OMOJIOrNYECKUH BH I 110 OCHOBHBIM IIPU3HAKAM;
OITMCBIBATH CI)CHOTI/IH MHOI'OKJICTOYHBIX paCTeHI/Iﬁ H JKUBOTHBIX I1O MOp(i)OJ'IOFI/I‘{eCKOMy KPpUTCPHUIO;
O0OBSICHATH MHOFOO6paBI/Ie OpPraHu3MOB, IPUMCHSA 3BOJTIOIMMOHHYIO TCOPHIO,

KJ'IaCCI/I(l)I/II_[I/IpOBaTB OHOJIOrHYecKHe 00BEKThI HA OCHOBAaHUU OJIHOT'O UJIM HECKOJIBKUX CYHICCTBCHHBIX ITPU3HAKOB (TI/IHBI nuTaHus, CITIOCOOBI
ABbIXaHUA U PA3SMHOKCHU, 0COOCHHOCTHU paSBI/ITI/ISI);

O0OBICHATH NPHUYUHBI HACJICACTBCHHBIX 3a60J’IeBaHHﬁ;



BBIABJIATL UBMCHUYNBOCTD Y OPraHU3MOB; OOBACHATE IMPOSABJICHUC BUAOB U3BMCHYNBOCTH, UCIIOJIB3Ys 3aKOHOMCPHOCTU USMCHYHNBOCTH,
CpaBHHUBATb HACJICACTBCHHYIO U HCHACJICACTBCHHYIO USMCHYNBOCTD,

BBISIBIISITH MOpdosiornueckue, pu3noiornyeckue, oBeICHUYSCKHUE aJanTallui OPraHu3MOB K CpeJie OOMTaHUS U JCHCTBUIO SKOJIOTHUSCKHX
(baxTopoB;

COCTaBJISATh CXEMBI IIEPEHOCA BEIIECTB U SHEPTUH B SKOCUCTEME (LI€TH MUTAHU);
MIPUBOJIUTH J1I0Ka3aTeIbCTBA HEOOXOAMMOCTH COXpaHEeHHsI Onopa3HooOpa3us Ui yCTONUYUBOIO Pa3BUTHS U OXpaHbl OKPYKAIOIIEH CpeJibl;

OIICHUBATh JOCTOBEPHOCTh OMOJIOTHYECKON HH(POPMAIINH, TOJTYYEHHOM U3 pa3HbIX HCTOUYHUKOB, BBIJIENISITH HEOOX0IUMYIO HH(OpMaIHIO JUIs
WCI0JIb30BAHUS €€ B yueOHOM JIeSATENbHOCTH U PELICHUH MTPAKTUYECKUX 3a]a4;

MPEACTABIISITH OMOJOTUUECKYIO0 HHPOPMAIIHIO B BUJIE TEKCTa, TAOIHUIIBI, TpaduKa, TuarpaMMBbl U JIelaTh BRIBOIBI HA OCHOBAHHH MPEICTABICHHBIX
JAHHBIX;

OLCHUBATh POJIb I[OCTI/I)KCHI/Iﬁ T'€HCTUKH, CCIICKIINH, OHMOTEXHOJIOTUH B HpaKTH‘IeCKOﬁ JCATCIIbHOCTH YEJIOBCKA U B coOCTBEHHOI KHU3HU,
OOBACHATH HETaTUBHOE BIISHUE BCIICCTB (aJ'IKOI‘OJ'IH, HHUKOTHUHA, HAPKOTHUICCKUX BCH_ICCTB) Ha 3apOoAbIIICBOC Pa3sBUTHUEC YCIIOBCKA,
O0OBACHATH IOCJICACTBYA BIIUAHUA MYTAar€HOB,

OOBACHATH BO3MOYKHBIE IIPpUYXHBI HACJICACTBCHHBIX 3a00J1€BaHHIA.

BpinyckHHK Ha 02a30BOM yPOBHE IOJIYYHT BO3MOKHOCTh HAYYHThCH:

oasamo HAy4HOo€E obvacHeHUue OUON0UYEeCKUM ¢aKmaM, npoyeccam, AGJNEeHUAM, 3AKOHOMEPHOCMAM, UCNO1b3)YA buonocuyeckue meopuu
(Kflel’}’ZOllHle, 360]ZIOZ/ﬂ/IOHHyl0), yHuenue o 6MOCd)€p€, 3dKOHbl HClC]Z@OCmG@HHOC‘mu, 3AKOHOMEPHOCMU USMEHYUBOCMU,

Xapakmepuzo08ams COBPEMEHHbLE HANPAGIEHUS 8 PA3GUMUU OUOTI02UU, ONUCBLIBANb UX B03MONICHOE UCNONIb30GAHUE 8 NPAKMUYECKOU
oesmenvHoCmu;



CPAasHUBAMb CNOCOOBL OelleHUsl KIemKu (MUmo3 u metios);
peutams 3a0a4u Ha nocmpoernue ppaemenma emopou yenu [JHK no npeonosicennomy gppaemenmy nepsou, uPHK (MPHK) no yuacmky JJHK;

pewams 3a0ayu Ha onpeoeieHue KOIU4ecmed XpomMocom 6 COMAMU4ecKUx U nojao8slx KIemKax, a maxice 8 Kiemkax neped Hauaiom OeneHus
(metio3a unu Mumo3a) u no e2o OKOHYAHUU (0151 MHO2OKIeMOUYHbIX OP2aAHUZMO8);

peutamos ceHemudecKkue 3a0a4u Ha M0H02u6pudﬂoe CKpeujusaHue, cocmaejisimb CXemal MOH02u5puaH020 CKpeuueaHusl, npUMeH:15 3aKOHbl
HACAeOCMBEHHOCU U UCnoib3ys 6140]10214'%601(’)”0 MEePMUHOTIOCUIO U CUMBOTIUKY,;

ycmanaeaueanio mun HACAe008aHUs U xapakmep nposeleHusl npusHaxKka no 3A0AHHOU cxeme pO()OCJlO@HOﬁ, NPUMEHA 3AKOHbL
HaCﬂedcmeeHHocmu;

OYEHUBAMb PEe3YIbMAmMbl 83AUMOOCUCMEUSL YeN0B8EKA U OKPYICAIowell Cpedbl, NPOSHO3UPOBAMb B03MONCHbIE NOCIEOCMBUsL OesIMEIbHOCMU
yenoeeKa 015 Cywecmeo8anuusi OmMoOeIbHbIX OUOIOSULECKUX 00BEKMO8 U YeblX NPUPOOHBIX COOOWECMS.

BbinmycKHUK HA 0230BOM YPOBHE HAYYUTCS:
OIICHUBATh POJIb OMOJIOTMUYECKUX OTKPBITUH M COBPEMEHHBIX UCCIIEI0OBAHUI B Pa3BUTHH HAYKHU U B MIPAKTUYECKOM JEATEIbHOCTH JIIO/ICH;
OIICHUBATh POJIb OMOJIOTUHU B (POPMHUPOBAHUH COBPEMEHHOM Hay4YHOI KapTUHBI MUpPa, IPOTHO3UPOBATh MEPCIIEKTUBBI PA3BUTHUS OUOJIOTUH;

YCTaHABJIMBATHL U XaPAKTCPU30BATH CBA3b OCHOBOIIOJIATAOIUX OMOJIOTMYECKUX ITOHATHHI (KHeTKa, OpraHusMm, BU, 9KOCUCTEMA, 6PIOC(1)CP8.) C
OCHOBOIIOJIaratOIIIUMU MOHATHUAMU APYTUX €CTCCTBCHHBIX HAYK;

000CHOBBIBATH CHUCTCMY B3IJIS1II0B HA JKUBYIO IPUPOAY U MCCTO B 13(5) YCJIOBCKA, IPUMCHAA OHOJIOTUYCCKHE TCOpUH, YUCHHS, 3aKOHBI,
3aKOHOMCPHOCTH, IOHUMATDh I'PAHUIIBI KX IPUMCEHUMOCTH;,

IIpOBOAUTD y‘Ie6HO-I/ICCJ'IeILOBaTCJ'ILCKy10 JACATCIIBHOCTD I10 OHOJIOTUH: BBIAIBUI'aTb I'MIIOTE3bI, INIAHUPOBATH pa60Ty, OT6I/IpaTL n
HpeO6paBOBLIBaTB HCO6XOI[I/IMYIO I/IH(i)OpMaI_[I/IIO, MMPOBOAUTD DKCIICPUMCHTBI, MHTCPIIPCTUPOBATL PC3YJIbTAThI, ACJIaTh BBIBOJABI HA OCHOBC

IMOJIYYCHHBIX PE3YJIbTATOB,

BBISIBIIATH K 000CHOBBIBATH CYHICCTBCHHBIC 0COOEHHOCTH Pa3HbIX ypOBHCfI OpraHru3alvu KU3HH,



yCTaHaBIIMBATh CBSI3b CTPOCHHS U (DYHKIIMI OCHOBHBIX OMOJOTMYECKHX MaKPOMOJIEKYJ, HX POJIb B MTPOIECCcaX KIETOYHOTO METab0IM3Ma;

pemaTh 3aa4u Ha onpezenienue nocienoparenbHoctu Hykieotun0B JJHK u uPHK (MPHK), antukononos TPHK, nocnenoBarensnoctu
AMUHOKHCIIOT B MOJIEKYJI€ OeJIKa, TPUMEHSIS 3HAHUSI O PEaKIUIX MAaTPUYHOTO CUHTE3a, TCHETHYECKOM KOJIE, TPUHITUIIE KOMIIIEMEHTAPHOCTH;

JIeNIaTh BbIBOJIbI 00 M3MEHEHUSX, KOTOpPBIE MPOU30MAYT B POIECCaX MATPUYHOTO CUHTE3a B CI1y4ae U3MEHEHHMs [T0CIEA0BATEIbHOCTH
Hykineotunos JJHK;

CpaBHMBATh (pa3bl JEJICHUS KJIETKU; PelIaTh 331a4d Ha ONPE/IeIIEHNE U CpaBHEHUE KOJIMYEeCTBAa reHeThueckoro marepuana (xpomocom u /IHK) B
KJIETKaX MHOTOKJIETOUHBIX OPraHU3MOB B pa3HbIX (pa3ax KIETOYHOIO LUKJIIA;

BBISABJISITH CYIIECTBEHHBIE IPU3HAKU CTPOEHUS KIETOK OPTaHU3MOB PA3HBIX L[APCTB JKUBOW MPUPObI, YCTAHABIMBATH B3aUMOCBSA3b CTPOEHUS U
(GyHKIMI yacTeil 1 OpraHouI0B KIETKU;

000CHOBEBIBAThH B3aNMOCBS3b IIJIACTHYECKOTO U OHEPreTUYCCKOIo 06M€HOB; CpaBHHUBATDH ITPOLECCHI IIACTHYCCKOTO U DOHEPICTUYCCKOT'O O6M€HOB,
IMPOUCXOAAINNX B KIICTKAaX )XUBBIX OPraHu3MOB;

OMpCACIIATh KOJIMYECTBO XPOMOCOM B KIICTKAX paCTeHI/Iﬁ OCHOBHBIX OTACJIOB HA pa3HBIX dTallaX ) XKU3HCHHOI'O IUKJIA;

peiaTth rCHETHYCCKUE 3a1a4u Ha ,Z[I/II‘I/I6pI/I,Z[HOC CKp€IIMBaHUEC, CUCILICHHOC (B TOM YHUCJIC CHCIIJICHHOC C I'IOJ'IOM) HaCJICIJOBaHUC,
AHAIIM3UPYIOIICEC CKPECIMUBAHUEC, IIPUMCHAA 3aKOHBI HACJICACTBEHHOCTH M 3aKOHOMCPHOCTH CHCIIJICHHOI'O HACJIICAOBAaHUA,

PACKPbIBATh IIPUYHHBI HACJICACTBCHHBIX 3360J’ICBaHI/II71, APpTYMCHTHUPOBATH HCO6XO,I[I/IMOCTB MCEp MMPEAYNPEIKACHUA TAKUX 3360J’IeBaHHI>i;
CpaBHHBATb PA3HbLIC CII0COOBI Pa3SMHOKCHUS OPraHu3MOB;
XapaKTCPHU30BaATbL OCHOBHBIC 3TAllbl OHTOI'CHE3a OPraHu3MOB;

BBIABJIATH ITPUYHUHBI U CYIICCTBCHHBIC IIPU3HAKU MO)II/I(I)I/IKaI_II/IOHHOI\;I 151 MYTaHHOHHOﬁ N3MCHYHMBOCTH, 000CHOBBIBATh POJIb USMCHYNBOCTU B
€CTCCTBCHHOM U UCKYCCTBCHHOM 0T60pe;

000CHOBBIBATH 3HAUCHUE Pa3HbIX METOAOB CCJIICKIIMU B CO3IaHUN COPTOB paCTeHHﬁ, Mopoa )KUBOTHBIX U IITAMMOB MUKPOOPIraHU3MOB;

000CHOBBIBATH NNpHUYUHBI KBMCHACMOCTH U MHOFOO6pa3I/ISI BUIOB, TPUMCHAA CUHTCTUYCCKYIO TCOPUIO 3BOJIFOITUHU,



XapaKTCPU30BaATh MOITYIIAIHWIO KaK CAMHUIY 3BOJIIOLWH, BUJ KaK CUCTEMATUYCCKYIO KaTCropuro N KaK pE3yJibTaT 3BOJIIOLIUH,
YCTaHAaBJIMBATh CBA3b CTPYKTYPHI U CBOMCTB 3KOCHUCTEMBI,

COCTaBJIATH CXEMBI IIEPCHOCA BEIICCTB U OHCPTHUU B SKOCHUCTEME (CGTI/I HI/ITaHI/ISI), IMPOrHO3UpPoOBaATb UX USMCHCHUS B 3aBUCUMOCTH OT U3MCHCHU A
(hakTOpOB Cpeibl;

apryMEeHTHPOBAaTh COOCTBEHHYIO MO3UIIMIO 110 OTHOLIEHHUIO K 3KOJIOTHYECKUM MPOoOIeMaM 1 IOBEJIEHUIO B IPUPOTHON Cpesie;
000CHOBBIBAaTh HEOOXOAMMOCTh YCTOMYMBOTO PAa3BUTHSI KaK yCIOBUS COXpaHeHuUs: ornochepsl;

OLCHUBATH MPAKTHUYECKOC U OTUUCCKOC 3HAYCHHUEC COBPECMCHHBIX I/ICCHeJIOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCIHUIINHE, DKOJOTHHU, 6I/IOTeXHOJ'IOFI/II/I;
000CHOBBIBAaTh COOCTBEHHYIO OIICHKY;

BBISIBIISITH B TEKCTE OMOJIOTHYECKOTO CO/IEP KaHUsI IPOOJieMy U apryMEHTHUPOBAHHO €€ OOBSICHSTH;

MPEACTABIIATH OMOJOTUUYECKYIO HH(POPMAIIMIO B BUIE TEKCTA, TAOIUIIBI, CXeMbI, TpaduKa, JuarpaMMbl U JIeJIaTh BEIBOABI HA OCHOBAHUHN
MPEACTABICHHBIX JIAHHBIX; MPE0OPa30BBIBAThH TpaduK, TAOIUITY, TUAarPaMMy, CXEMY B TEKCT OMOJIOTHYECKOTO COJIePKaHUSI.

BoinyckHUK Ha 6230BOM yPOBHE MOJIYYHT BO3MOKHOCTh HAYYHTHCS:

OpP2aHU308b18aMb U NPOBOOUMb UHOUBUOYANBHYIO UCCIE008AMENbCKYIO 0esmelbHOCHb No Ouoio2uu (Uiu paspabamuléams UHOUSUOYAIbHbI
npoeKm): 8bl08UcaAMb 2UNOMe3dl, NIAHUPOBANMb pabomy, omoupams U npeoopPa306bl8aAMsb HEOOX0OUMYIO UHGOPMAYUIO, NPOBOOUMb
IKCHePUMEHMbl, UHMEPNPEMUPOBANMb Pe3yibmambl, 0e1amb 6b1600bl HA OCHOBE NOLYYEHHbIX PE3YIbIMamos, npedcmasiims npoOyKn C80UX
UCCAE008aAHUL,

npocro3Uuposantb nocieocmeust COOCMEEeHHbIX UCCIE008AHU C yuenmom SmudecCKux HOpm u 3K0J10cu4eCcKux mpe606aHuﬁ;

6bl0eAMb Cyuiecni6eHHble 0CObEeHHOCMU HCUSHEHHbIX UUKITIOB npedcmaeumeﬂed PA3HbIX omoenoe pClCI’I’leHZ/IZZ u munoe JCU6ONHLIX, u306paofcamb
UUKTIBL pa36UNusl 6 suoe cxem,

AHalIU3Iupoeams U UCnO1b3068Aamsv 6 peuleHuu y1l€6Hbl)C U UCCIe008AMENbCKUX 3A0aY unqbopmauuro O COBPEMEHHbIX UCCNe008aAHUSX 6 61/10]1021/!1/!,
MeduuuHe u 9Koso2uu,



apeymeHmupo8ams HeoOX00UMOCMb CUHMEe3d eCIeCmE8eHHO-HAYYHO20 U COYUOLYMAHUMAPHO20 3HAHUS 8 INOXY UHPOPMAYUOHHOU YUBUTUZAYUU,
MOOenuposams UsMeHeHue IKOCUCeEM NOO IUAHUEM PASTUYHBIX 2PYIN haKmMopoe OKpyicaroujeti cpeovl,

6blA6JIINb 6 npoyecce UCCNe008AMENbCKOU 0esiMebHOCMU NOCAEOCMBUS. AHNMPONOCERHOCO 8030€liCMBUsL HA IKOCUCTNEMbL CE80Ee20 PpeCUOHA,
npedﬂaeamb CNoCcoObI CHUMNCEHUSL AHMPONOScEeHHO20 6030eliCmeus Ha IKocucmembl,

UCNOIb308aMb NPUOOPEMeEHHbLE KOMNEMEHYUU 8 NPAKMUYECKOU 0esimeIbHOCMU U NOBCEOHEBHOU HCUZHU 0151 NPUOOPEemeHUs: ONbIma
oesimenbHOCMU, npeoulecmayroueli NpopecCUOHAIbHOL, 8 OCHO8e KOMOPOLUL Jledcum OUo102us KaxK y4eOHbull npeomem.

CopepxaHue yuebHOro npegmera 6M0N0rNA11 KNACC

. DBONIIOLMOHHOE yyeHue (28 u)
Yyawmeca gonKHbl 3HaTb:

® OCHOBHbIE NMONI0KEHNA 3BOI'II'OLI,MOHHOI71 Teopun
® OCHOBHbI€ NMNONTI0KEHUA y‘-IEHMVI O HanpaBAeHUAX U NYTAX 3BOJTIOLLUN,;

° ,D,EVICTBVIe MCKYCCTBEHHOIO U1 €CTECTBEHHOTIO 0T60pa;
o  0OBACHATL NPUYNHbLbI 3BOTIOLN BU,0B;
® CYWHOCTb reorpad)mqecr(oro M 3KO/N10rnM4ecKkoro BM,D,OO6pa3OBaHMFI;

® CYWHOCTb BIMAHUNA dN1E€MEHTAPHbIX d)aKTOFJOB 3BOJIOUNU Ha I'EHOd)OH[l| nonynauun,
® CYWHOCTb I'IpMCI'IOC06!1€HHOCTVI K cpeae O6MTaHMﬂ;
® COBpPEMEHHYIO 6M0normqecr<yro CUMBOJIUKY U TEPMUHONIOTUIO.
® CYWHOCTb MMUKpPO3BOHOUUNN
Yyawmeca A0NXKHbI yMmeTb:

e  06BACHATL PONb BUONOTMUYECKUX TEOPUIA, MAEN, NPUHLMMOB, rTMNOTE3 B GOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHbI MMPa,
Hay4YHOro MMPOBO33PEHUS;

e  0OBACHATL €ANHCTBO, POACTBO XNBbIX OPraHNM3MOB, NCNOJ/1b3yA 6uonornyeckue TEOPUUN, 3aKOHbI U NpaBuUia;
® YCTAaHaB/IMBATb B3aMMOCBA3U ABUXYLLNX CUI 3BONTIOLLUN, I'IYTEﬁ n Hal'lpaB}'IeHMﬁ 9BOJIIOLUUN,
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e onucbiBaTb ocobelt BUuaa no MmopdoorMyeckomy Kputepuio;
e BbIABMATb NPUCNOCobeHns y BUAOB K cpeae obuTaHua, apomopdo3bl U MANOaAANTALUM Y PACTEHUI U XKUBOTHbDIX;

e cpaBHMBATb GOPMbI ECTECTBEHHOIO OTOOPA, ECTECTBEHHbIN U UCKYCCTBEHHbI 0TOOP, cnocobbl BUA00O6Pa3oBaHNA, MaKpo-U MUKPO3BOIIOLUIO;
OCYLLECTBASATb CAMOCTOATE/IbHbIM MOUCK MHPOPMALMK B PA3/TUYHbBIX UCTOYHUKAX U MPUMEHATL €€ B COBCTBEHHbIX UCCNEA0BaAHUAX;

®  ICNONb30BaATb NPUOBPETEHHbIE 3HAHUA U YMEHMA B MPAKTUUYECKON AeATeIbHOCTU U MOBCEAHEBHOM }KU3HN.
JemoHcTpaumh

e CxeMbl, OTpaKatoLme CTPYKTYPbl LAapPCTB XMBOW NPUpPoabI.
MpegMmeTHble pesyibTaTbl 06yYeHun

Yyauimeca A0/1KHbl 3HaTb:

— XMMMUYECKUI COCTaB *KMBbIX OPraHM3MOB;

— PONb XMMMYECKMX 31EMEHTOB B 06Ppa30BaHNMN OPraHNUYECKNUX MONEKYN;

— CBOWCTBA *KMBbIX CUCTEM M OTIMYME UX NPOSABAEHUI OT CXOAHbIX MPOLLECCOB, MPOUCXOAALLMX B HEXKNBOW NPUPOAE;
— LLapCTBa XMBOW NPUPOAbI, CUCTEMATUKY M NPeACTaBUTENEN Pa3HbIX TAKCOHOB;

— OPUEHTMPOBOYHOE YMNCNO U3BECTHBLIX BUAOB KUBOTHbIX, PaCTEHWNI, TPUOBOB U MUKPOOPraHU3MOB.

Yyalmecs AOoNKHbl YMETb:

— [aBaTb ONpeAeneHus ypoBHen opraHn3aumnm }XnBoro 1 XxapakTepnusoBaTb NPOLECChl XKU3HEAEeATeIbHOCTU Ha KaXKA40M U3 HUX;
— XapaKTepu30oBaTb CBOMCTBA KMBbIX CUCTEM;

— 06BACHATb, KaK NPOABAAKOTCA CBOMCTBA }KMBOMO Ha KaXXA,0M U3 YPOBHEN opraHusauuy;

— NPUBOAUTL KPATKYHO XapaKTEPUCTUKY UCKYCCTBEHHOW M eCTECTBEHHOM CUCTEM KacCUPUKALLIMM KUBbIX OPraHNM3MOB;
— 06BACHATb, MOYEMY OPraHU3Mbl OTHOCAT K Pa3HbIM CUCTEMATUYECKUM Tpynnam.

Pa3zsumue 6uonozuu 8 dodapsuHoscKuli nepuod. locrrodcmeo 8 Hayke npedcmasseHuli 06 «u3Ha4yanbHOU yenecoobpasHocmu» U HeUsmMmeHHocmu
wusol npupodsl. Pabomel K. /luHHes no cucmemamuke pacmeHuli u }usomHeix. 380a0UUOHHAA meopusA XK. b. /lamapka.

JemoHcTpauuma

e buorpadun yuéHblix, BHECLUNX BKAAA, B Pa3BUTUE IBONOLUMOHHbLIX naei. "usHb 1 geatenbHocTb XK. b. Jlamapka.
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MpeanocbiIkKM BO3HUKHOBEHUA yyeHMa Y. [lapBUHA: JOCTUXKEHMA B 06/1aCTM €CTeCTBEHHbIX HAyK, 3KCNeAUUMOHHbIM maTepuan Y. JapsuHa.

YueHnune Y. fapBrHa 06 nckyccteeHHOM oTbope. YueHne Y. JapBuHa o ectecTBeHHOM oTbope. Bua — anemeHTapHas 3BONOLUMOHHAA eAnHMLA.

Bceobuwasn nHAMBMAYaNbHAA U3MEHUYMBOCTb M MU3BbITOYHANA YUCAEHHOCTb MOTOMCTBA. bopbba 3a CyLecTBOBaHME U eCTECTBEHHbIN 0THOP.

e buorpadua Y. apsuHa. MapLpyT 1 KOHKpeTHble HaxoaKku Y. [lapBrMHa BO BpeMa nyTelecTBMA Ha Kopabne «burnby».

MpegMmeTHble pesyibTaTbl 06yYeHun

Yyauwimeca 4oKHbl 3HATb:

— npeacTaBAeHNs ecTecTBOMCNbITaTeNeN A043aPBUHOBCKOM 3MOXMN O CYLLHOCTU }KUBOM NPUPOAbI;

— B3rnaapl K. JIMHHER Ha CUCTEMY KMBOTO MUPA;

— OCHOBHbIE MNOJIOXKEHMA 3BONOLMOHHOMN Teopum XK. b. Jlamapka, eé No3UTUBHbIE M OLUIMBOYHbIE YepTbl;
— yyeHue Y. [lapBrHa 06 UCKyCcCTBEHHOM OT6OpE;

— yyeHue Y. [lapBMHa 0 ecTecTBeHHOM oT6OpeE.

Yyalmecs g0oNKHbl YMETb:

— OLEeHMBaTb 3HaYEeHMe 3BO/IOLUMOHHON Teopun XK. b. JlamapKa Ana pa3sutua buonoruu;

— XapaKTepn3oBaTb NpegnocCbl/IKN BOSHUKHOBEHUA 3BOJ'II-OLI,MOHHO[;1 Teopuu 4. ,ﬂ,apBMHa,‘

— [aBaTb onpegeneHne NOHATUAM «BUA» N KNONYNALMAY;
— XapaKTepun30BaTb NPUYMHbI 60pbObI 3a CyLLECTBOBAHME;
— onpeaenaTb 3HaYEHME BHYTPUBUAOBON, MEKBUA0BOM 60pbObI 33 cyllecTBOBaHWE N 60pbbbl C abnoTuyeckumm pakTopamu cpeabi;

— [aBaTb OLEHKY ecTeCTBEHHOMY OTOOpY KaK pe3ynbTaTy 60pbbbl 33 cywecTBOBaHMe.

MpucnocobutenbHble 0COBEHHOCTM CTpoeHMA. MOKPOBUTENLCTBEHHAA OKPAcKa MOKPOBOB Tesa: CKPbIBaloWas OKpacka (0AHOTOHHAas, ABYTOHOBafA,
pacuneHslowWwan 1 ap.); npeaocreperatowan okpacka. Mumukpumsa. NMpucnocobutenbHoe noseaeHUe XMBOTHbIX. 3aboTa 0 noTomcTee. PuUsmMonornyeckme
afanTtaumum. OTHOCUTENBHOCTb MPUCNOCOBAEHHOCTHU.
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JemoHcTpaumnsa

e MnnocTpaumm, 4eMOHCTPUPYIOLWME CTPOEHME TeNa XUBOTHbIX U PACTUTENbHbIX OPraHM3MOB, 0becneunBatoLLme BbiXKMBaHMUE B TUMUYHbIX A1A
HWUX YCNIOBUAX CYLLLECTBOBAHMA.

e [lpMmepbl pas/INYHbIX BUAOB NOKPOBUTENIbCTBEHHON OKPACKN Y KUBOTHbIX.
NabopaTtopHbie paboTbl

ObcyxaeHne Ha MOAEeNAX POIM MPUCNOCOBUTENbHOMO NOBEAEHUA KUBOTHbIX.
MpegmeTHble pesyibTaTbl 06yYeHun
Yyalumecs A0NKHbI 3HaTb:

— TUNbI MOKPOBUTENLCTBEHHOW OKPACKK (CKpbIBatoLWan, NpeAocTeperatowasn) U ux 3HaueHne o5 BbIXKUBAHUS;
— 06BACHATb OTHOCUTENbHbIN XapaKTep NPUCNocobaeHni;
— 0CoBeHHOCTN NpMcnocobuTeNbHOro NOBeAEHMUS.

Yyalumecs goNKHbl YMETb:

— NPUBOAUTb NPUMEPLI NPUCNOCOBUTENBHOIO CTPOEHMA TENa, NOKPOBUTENLCTBEHHOW OKPACKM NOKPOBOB U NOBEAEHUA KUBbIX OPraHM3MOB.

Bug, Kak reHeTMYeckM U301MPOBaHHAA CUCTEMA; PENPOAYKTUBHAA M30NAUMA U eé mexaHW3Mbl. MonyNauMOHHAn CTPYKTypa BUAA; SKONOTMYECKUE U
reHeTMYecKMe XapaKTepUCTUKM nonynaumin. MonynaumMa — 3/71eMeHTapHasa 3BOJIIOUMOHHAA eauHuua. [yTM M cKopocTb  BMA006pa3oBaHus;
reorpadmyeckoe 1 sKonormyeckoe BugoobpasosaHme.

JemoHcTpauuma

e CxeMmbl, UNOCTPUPYIOLWME NpoLecc reorpadpuyeckoro BMA006pas3oBaHus.

e KuBble pacTeHUA U KMBOTHble, repbapum U KONNEKLMM, NOKa3blBaloOWMe MHAMBUAYANbHYIO U3MEHUYMBOCTb M pa3Hoobpasue copTos
KY/NIbTYPHbIX PACTEHUI M MOPOA, AOMALLHUX }KMBOTHbIX, @ TAK}Ke pe3ynbTaTbl NPMCNOCO6AEHHOCTM OPraHM3MOB K cpeae 0buTaHMA 1 pesynbTatbl
e BMAOO6pa3oBaHMA.

MpakTuyeckune paboTbi:

%
1. WN3yyeHue npucnocobaeHHOCTM OpraHM3MOB K cpeae obutaHms .

*
2. U3y4yeHMe M3MEHUMBOCTU, KPUTEPUEB BUAA, PE3YIBTATOB NCKYCCTBEHHOIO 0TOOPA Ha COpTax Ky/IbTYPHbIX PACTEHUN .
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— onpeaeneHunsa NoOHATUIN «BUA» U «NONYAALNAY;

— CYLHOCTb FreHEeTUYECKMX NPOLECCOB B NONYIALNAX;

— ¢dopmbl BUA00OpPa3oBaHUA.

Yyawmecs f0MKHbI yMeTb:

— 06BACHATb NPUYMHbBI pa3aeneHna BUA0B, 3aHMMAIOLLIMX OBLIMPHbINA apean 0buTaHus, Ha NoNynALUMK;

— XapaKTepun30BaTb NPOLECC IKONOTMYECKOro 1 reorpadmyeckoro Bnaoobpas3oBaHus;

— OLLEeHNBATb CKOPOCTb BUA006Ppa30BaHMA B PA3/IMYHbIX CUCTEMATUYECKUX KAaTEropMAX *KUBOTHbIX, PACTEHUA U MUKPOOPTraHM3MOB.

Makpoasontouma( 28 u)

[NaBHble HanpaB/ieHMA 3BO/NOLMOHHOrO npouecca. buonornuyecknin nporpecc u 6uonornuyeckuii perpecc (A. H. Cesepuos). lMyTM AOCTUNKEHUR
6uonornyeckoro nporpecca. OCHOBHble 3aKOHOMEPHOCTU 3BONIOLMU: AOMBEPreHUMs, KOHBEPreHuua, napannenusm. [lpasBuna ssonouMn rpynn
OpraHM3mMoB. Pe3ynbTaTbl 3BOIOLMN: MHOTOObpa3Me BUAOB, OpraHMYecKan LenecoobpasHoCTb, MOCTENEHHOE YCAOKHEHME OpraHn3auum.

JdemoHcTpauma

anMepr FTOMOJIOTUYHbIX N aHANTOTNYHbIX OPraHOB, NX CTPOEHUA U NPOUCXOHKAEHNA B OHTOreHes3e.
Cxembl COOTHOLWEHMA nyTeﬁ I'IpOFpeCCMBHOl‘a b6uonornyeckomn 3BOIOUNN.

MaTepuanbl, XxapakTepuaytoLime NpeacTaBUTeNeN KUBOTHbIX U PACTEHWUIN, BHECEHHbIX B KpaCHYHO KHUTY M HaXO4ALMXCA NOL OXPaHOWM
rocygapcrea.
y'-IaLI.I,MECﬂ AOJ/XHbl 3HATb:

® CYWHOCTb Npouecca makpoasoaounu;

® OCHOBHble HanpasaeHUA aBoaOUNN;

° o6u1,me 3aKOHOMEpPHOCTH 3BOJTIOLLMOHHOIO npotecca;
° ponbYyenoseKka B 6uonormyeckom perpecce;

° 6VIOI'IOI'VIH€CKVI'O TEPMUHONOTUIO MO TEMe.
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Yyawmeca A0NXKHbI YMeTb:

®  OBOBACHATL NOHATUE KMAKPO3BOAOLMAY
®  KOHKPEeTU3MpOBaTb MPUMEpPaMM NPOABAEHME HAaNPaBAEHUI 3BOOLNN;
®  BbIABAATL APOMOPHO3bl U AMOAZANTALUMN Y OPraHU3MOB;

®  BbIABAATbL B3aMMOCBA3b MAMOaAaNTaLMiA U apomopd0308B.

MpegMmeTHble pesyibTaTbl 06yYeHun

Yyalumecs A0NKHbI 3HaTb:

— rNaBHble HanpaB/ieHMA 3BOIOLMN: BUONOTMYECKUI Nporpecc u 6MONOrMYecKuin perpecc;

— OCHOBHbIE 3aKOHOMEPHOCTU 3BOJIIOLUN: ANBEPTEHLMNIO, KOHBEPTEHUMIO U Napanienmsm;

— pe3ynbTaTbl 3BONOLUN.

Yyalumecs fONKHbI YMETb:

— XapaKTepu3oBaTb NyTH AOCTUXKEHUA BUoNOrMYeckoro nporpecca: apomopdos, ManoaganTaumio 1 obLLyo AereHepauuio;
— NPMBOAUTb NPUMEPbI TOMOIOTUYHbBIX M @aHANIOTMYHbIX OPraHOB.

. Pa3BuTHE KN3HMN Ha 3emne. MponcxoxaeHue YyenosekKa (16 4)

OpFaHW-IeCKMI‘a MUP KaK pe3yabTaT 3BoNHOUNN. BO3HWKHOBEHME U pa3suTne XKnN3HM Ha 3emne. XMMW—IeCKMVI, npep,6monormqecr<mﬁ (TeOpVIﬂ aKageMUnKa
A N OnapMHa), 6uonormyeckuii m COLI,VIaJ'IbeIﬁ 3Tanbl Pa3BUTUA KMBOWM MaTepPUMN. dunoreHeTUYECKNE CBA3U B XKMBOW npupoae; ecreCctrBeHHan
KI'IaCCMd)MKaLI'MFI KUBbIX OPraHM3mMmos.

JemoHcTpauuma

e CxeMbl BO3HUKHOBEHMA OA4HOKNETOUYHbIX 3YKAPMOT, MHOTOK/NETOYHbIX OPFraHU3MOB, Pa3BUTUA LLAPCTB PACTEHWUIN U KUBOTHbIX.
MpegMeTHble pe3ynbTaTbl 06yYeHUs

Yyawmeca 40NXKHbI 3HATb:
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— Teoputo akaaemuka A. . OnapuHa 0 NPOUCXOXKAEHUU XKN3HU Ha 3emne.
Yyawmeca goNKHbl YMETb:

— XapaKTepn3oBaTb XMMMUYECKUI, Npeabnonormiyecknii, BUONOrMYecknii U coumasibHbl 3Tanbl Pa3BUTUA XKUBOM MaTepPUN.

PasBuTME KM3HW Ha 3emne B apXeMCKyl W MPOTepO30MCKyH 3pbl. epBble cneabl U3HM Ha 3emsne. [oaABaeHME BCEX COBPEMEHHbIX TUMOB
6eCcno3BOHOYHbIX XMBOTHbIX. [epBble XopAoBble. Pa3BuTMe BOAHbIX pacTeHUA. Pa3BUTME KM3HK Ha 3eme B NaNeo30MCKyo 3py. MosaBaeHne n 3BoaoLMA
CYXOMYTHbIX pacTeHW. ManopoOTHUKKU, CEMEHHbIE NaNnOPOTHUKKN, FON0CEMEHHbIE pacTeHMNA. BOSHUKHOBEHME MO3BOHOUYHbIX: Pblbbl,

3eMHOBO/AHbIE, NpecMmblKatowmeca. Pa3BuUTME KM3HM Ha 3emse B Me3030MCKYld M KaMHO30MCKyto 3pbl. [loABneHMe W pacnpocTpaHeHue
NMOKPbITOCEMEHHbIX PAaCcTEHUA . BO3HWMKHOBEHME NTUL, U MJeKonuTalowux. NoasneHne M pasBuTHE NPUMaToB. [poucxoxaeHue yenoseka. Mecto
yenoBeKka B KMBOW npupoae. CucTtemaTvyeckoe nosoxKeHwe Buaa Homo sapiens B cucTeme KMBOTHOrO Mupa. lMpu3HaKM M CBOMCTBA YeNOBEKa,
NO3BONAOLLME OTHECTU €ro K Pas/IMYHbIM CUCTEMATUYECKMM FPyNnam LapcTBa KMBOTHbIX. CTaanmM 3BONOLNM YeNI0BEKA: APEBHENLLIMA YENOBEK, APEBHUIM
4yenoBeK, NepBble coBpeMeHHble ntoan. CBOMCTBA YesloBeKa Kak buonornyeckoro suga. MonynsumoHHas CTpykTypa BMaa Homo sapiens; yenoseyeckue
pacbl; pacoobpasoBaHue; ANHCTBO NPOUCXOXKAEHMA pac. AHTMHAYYHaA CYLWHOCTb pacuama.

JdemoHcTpauma

e Penpoaykuuu KapTuH 3. BypuraHa, oTpaxkatowmx dayHy u Gaopy pasinyHbIX 3p M NepuoaoB.
e Cxembl pa3BUTUA LAPCTB KMBOW NPUPOAbI.
e OKaMeHenocTu, oTneYaTkM pacTeHuU B APEBHUX NOPOAAX.

Mopgenu ckeneTos YeI0BEKa U NO3BOHOYHbIX }KUBOTHbIX.
MpegMeTHble pesyibTaTbl 06yYeHun

Yyawmecs AONKHbI 3HaTb:

— 3Tanbl Pa3BUTUA KMBOTHbIX M PACTEHUI B Pa3/IMYHbIE NePUOAbI CYLLECTBOBAHUA 3emMn
. Yyalwmeca fonKHbl yMeTb:

— ONWCbIBaTb PAa3BUTUE KMU3HU Ha 3emM/ie B apXenCKyo M NPOTEPO30MCKYIO 3pbl;

— ONWCbIBATb PAa3BUTUE KM3HM Ha 3emsie B NasIe030MCKYIO 3pY;

— ONMCbIBaTb PAa3BUTUE KMU3HU Ha 3eMie B Me3030MCKYI0 3py;

— ONMCbIBaTb Pa3BUTME *KU3HM HA 3eM/ie B KAMHO30MCKYIO 3py.
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MpegmeTHble pesyibTaTbl 06yyeHunn 1 pasgena

Yyauwmecs A0NKHbI 3HATb:

— ABUXKYLLME CUNbI aHTPOMOreHesa;

— CUCTEMATUYECKOE MOIOKEHME YEe/IOBEKA B CUCTEME XKMBOTO MUPA;

— CBOWCTBA YesIOBEKA KaK BM010rM4eckoro Buaa;

— 3Tanbl CTAHOB/IEHMA Ye/10BEKA KaK b1M0o10rMyeckoro sMaa;

— pacbl Ye/I0BEKa N UX XapaKTepHble 0CObeHHOCTH.

Yyauimeca A0NKHbI YMETb:

— XapaKTepmn3oBaTb PO/ib NPAMOXOXKAEHUSA, Pa3BUTMSA FOJIOBHOrO MO3ra U TpyAa B CTAaHOBNEHWM YeNOBEKa;

— onposepraTb TEOPUIO pacM3ma.

MeTanpeameTHble pe3ynbTaTbl 06yYeHUA

Yyawmecs foNKHbI yMeTb:

— paboTaTh ¢ y4ebHMKOM, paboyeli TeTpaablo U ANAAKTUYECKUMWU MaTepuanamm;

— COCTaBNATb KOHCMEKT naparpada yyebHMKa g0 n/mnm nocne nsyveHua matepmana Ha ypoke;

— pa3pabaTblBaTb NJaH-KOHCNEKT TEMbI, UCMONb3YA PasHble UCTOYHUKU MHDOPMALUK;

— rOTOBWUTb YCTHbIE COOBLWEHMA U NUCbMEHHble pedepaTbl, UCNOoNb3ysA MHPOPMALMIO YH4EOHMKA U AOMNONHUTENbHBIX MCTOYHUKOB;
— N0/Ib30BATbCA NMOUCKOBbIMU CUCTEMamMM VIHTEPHETa;

— BbINONHATL NabopaTopHble PaboTbl NOA PYKOBOACTBOM yunTeNSA;

— CpaBHMBaTb NpeAcTaBUTENEN Pa3HbIX FPYNN PAaCTEHWUI U }KUBOTHbIX, AeNaTb BbIBOAbI HA OCHOBE CPaBHEHMS;

— OuUeHnBaTb CBOWCTBA nopod AOMalWHUX XKNUBOTHbLIX U KYNIbTYPHbIX paCTeHMl\;I no CpaBHEHWUIO C ANKUMU NpegKamu;
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— HaxoAUTb MHGOPMALMIO O PAa3BUTUM PACTEHMNI U XKUBOTHbIX B HAYYHO-MOMNYAAPHOMN nTepaType, BUONOrNMYEeCcKUX CIoBapaX U CNPaBoOYHUKaAX,
aHanu3MpoBaThb U OLEHMBATL €€, NepeBOAUTb U3 0AHOMN GpOopMbI B APYTYIO;

— CpaBHWBATb M CONOCTaBAATb MeKAY COH0I COBPEMEHHbIX M UCKOMAEMbIX }XUBOTHbIX M3yUYEHHbIX TAKCOHOMMUYECKUX Fpynn;
— MCNONb30BaTb MHAYKTUBHbIN U AeAYKTUBHbIA NOAXOAbl MPU U3YYEHUUN KPYMHbIX TAKCOHOB;

— BbIAABNATb NPU3HAKM CXOACTBA U PA3/INUMNA B CTPOEHMMU, 0Bpase *KU3HWU U NOBEAEHUN KUBOTHbIX U YE/I0BEKA;

— 0606WaTb 1 AenaTb BbIBOAbI MO 3y4eHHOMY MaTepuany;

— NpeacTaBNATb U3YYEHHbIN MaTepua, UCMoJib3yAa BO3MOKHOCTU KOMMbIOTEPHbIX TEXHOJIOTUI

. B3aumooTHOLLEHUA opraH1M3ma 1 cpeapl. XXusHb B coobwecrBax. OcHoBbl 3konoruu|(50yacos).
Yyawmeca gonKHbl 3HaTb:

®  CTPYKTYPY 3KOCUCTEMDbI;
®  MpaBW/a 3KONOrMYECKOW NMPaMUbI;
CYLWHOCTb KPYroBOpOTa BELECTB U NPEeBPaLLEHME SHEPTUN B IKOCUCTEMAX;

OCHOBHbI€ XapaKTeEPUCTUKN 6MOMOB;

CTPYKTYpYy U o0bnA3aTeNIbHble KOMMOHEHTbI 6VIOI'€OLI,€HO3a;
Ba*KHEWLMe 3Koornyeckue (baKTopr;

BO3,D,€VICTBVI€ 9KON0TN4YeCKnX (baKTopOB Ha XXnBble OpraHn3mbil;

° d)aKTOpr. onpegenaowime eCteCtBeHHYHO CMeHY 6MOLI,€H03OB;
° MHOI'OO6p33VIe B3aMMOOTHOLLEHUN mexay opraHMamamum B NnpupoaHbIX COO6IJ.I,ECTBaX.
Yyawmeca foONKHDbI yMmeTb:

e  0OBACHATL B3aMMOCBSA3b OpraHn3mosB u cpeabl;

e  0OBACHATL NPUYNHbI yCTOVN MBOCTU, Camoperynaunmm, CamopassnTna U CMeHbl SKOCUCTEM;

® COCTaB/IATb CXeMbl NepeHOoCa BELWECTB U SHEPINUN B SIKOCUCTEMAX (LI,EI'IM NMUTaHnA, nuileBble CETM),'
® ONnCbIBATb 3KOCUCTEMbI N arPO3KOCUCTEMDI CBOEWN MECTHOCTY;

o BbISABNATb abUOTUYECKME M BUOTUYECKME KOMMOHEHTbI IKOCUCTEM,

° BblAB/IATb B3aMMOCBA3N OPraHM3MOB B 3KOCUCTEMAX;
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®  BbIAB/ATb AaHTPOMNOrEHHbIE U3MEHEHMSA B IKOCUCTEMAX CBOETO PErMOHa;
® UccnenoBaTb BUOOTMYECKME CUCTEMDBI HA BUOOTMYECKUX MOAENAX (AKBAPUYM);
®  CpaBHMBATb 3KOCUCTEMbBI U arPO3KOCUCTEMDI.

Pasgen 5. Buocdepa, cTpykTypa n pyHKUMKU. Buocdepa n yenosek (16 u)

Buochepa — nBas 060104Ka nnaHeTbl. CTpyKTypa buocdepbl. KomnoHeHTbl 61ochepbl: }KMBOE BELLECTBO, BUA0BOM COCTaB, pa3Hoobpasune 1 BKAas B
6uomaccy. BMOKOocHoe M KocHoe BellecTBo 6uocdepnbl (B. UN. BepHaackuit). KpyroBopoT BelwecTs B npupoge. EcTecTBeHHble COOBLLECTBA XMUBbIX
opraHn3moB. buoreoueHosbl. KOMNOHEHTbl 6MOreoLEeH030B: NPOAYLLEHTbI, KOHCYMEHTbI, peayLeHTbl. BuoueHo3bl: BUAoBOe pasHoobpasune, NAOTHOCTb
nonynauuii, 6uomacca. Abnotndyeckme dakTopbl cpeabl. Ponb TemnepaTypbl, OCBELWEHHOCTMU, BAAXKHOCTU U APYrUX GAKTOPOB B }KU3HEAEATE/NbHOCTU
coobuiects. MHTEHCMBHOCTL AeicTBUA aKTopa cpeabl; orpaHvuMBatolmii ¢pakTop. B3ammopeiictene ¢akTopoB cpeabl, Npeaenbl BbIHOCAMBOCTY.
Buotuueckne daktopbl cpeabl. Lenn n cetm nuTaHuA. DKONOTMYECKUE NUPaMUAbI: Yncen, buomaccel, sHeprum. CmeHa 6uoueHo308B. MPUUYNHBI CMEHDI
6uoueHo30B; GopMUPOBaAHUE HOBbIX CO06LLECTB. POPMbI B3aMMOOTHOLIEHUIA MEXAY OpraHM3mamu. Mo3uTUBHbIE OTHOWEHUA — CUMBMO3: MyTyann3m,
Koonepaums, KOMMeHcaAn3m. AHTUBMOTUYECKME OTHOLLEHWSA: XULLHMYECTBO, NapasUTU3M, KOHKYpeHUmMA. HelTpasibHble OTHOLIEHUSA — HEWTPaNU3M.

JdemoHcTpauma

CxeMbl, UANOCTPUPYLOLLME CTPYKTYPY BMochepbl U xapaKTepusytowme eé oTAae/IbHble COCTaBHbIE YacTy.
Tabnnubl BUAOBOrO cOCTaBa M pasHOO6Pa3nA KMBbIX OpraHn3mos buocdepbl.

CxeMbl KpyroBopoTa BELLECTB B NPUpoae.

KapTbl, OTpakatoLime reoNormMyeckyto MCTOpU0 MaTepPUKOB, PAaCNPOCTPAaHEHHOCTb OCHOBHbIX 6MOMOB CyLUIM.
Onadnnombl n KNHoPUNbMbI «Brochepar.

e [pumepbl cuMbMo3a MexXAY NPeACTaBUTENAMM PA3/IUYHbIX LLAPCTB XUBOW NPUPOAbI.

MpakTuyeckne paboTbi:

%
1. CocTaBneHue cxem nepeaayn BeWecTB U aHepruu (Lenemn nutaHma) .

*
2. V|3y‘-IeHMe M OonncaHMe 3KOCMCTEeMbI CBOEN MeCTHOCTH, BblAB/N1IEeHNE TUNOB B3aMMOAeVICTBMﬂ Pa3HbIX BUAOB B ,Cl,aHHOl;’I 3KOoCcuUcteme .

MpegMeTHble pe3ynbTaTbl 06yYeHUs
Yyawmecs A0NKHbI 3HATb:

— onpeaeneHne NOHATUA «brnocdepar, KIKOMOrMA», KOKPYKalOLLAn cpeaa», «cpeaa obuTaHUa», KNMPOAYLEHTbI», KKOHCYMEHTbI», K peAyLeHTbI»;
— CTPYKTYpPY M KOMMNOHEHTbI Buocdepsbl;

— KOMMNOHEHTbI XUBOIO BeLecTBa U ero d)yHKLI,VIVI,'
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— KnaccudunumpoBaTb 3K0I0rMYeckne GpakTopsl.

Yuawmeca g0NKHbl YMETb:

— XapakrepusoBaTb buomaccy 3emin, BUONOrMUYECKYHO NPOAYKTUBHOCTD;

— ONMCbIBaTb BMONOIMYECKME KPYroBOPOTbI BELLLECTB B NPUPOAE;

— 06BbACHATL AelcTBUE abMOTUUYECKMX, BUOTUYECKNX N aHTPOMOreHHbIX PakToOpPOB;

— XapaKTepm3oBaTb U PasinyaTb 3KONOTMYECKNE CUCTEMbI — BMOreoLeHo3, 6MOLEHO3 M arpoLEHO3;

— PacCKpbIBaTb CYLWHOCTb M 3HAYEHME B NPUPOAE CaMoperyasaumu;

— ONMCbIBATb NPOLLECC CMEHbl BUOLLEHO30B 1 BOCCTAaHOB/IEHUA MPUPOAHbIX COObLLLECTB;

— XapaKkTepn3oBaTb POPMbl B3aMMOOTHOLLEHUA MENKAY OPraHM3MamMm: CUMBNOTUYECKUE, aHTUONOTUYECKUE N HENTPAJIbHbIE.

MpupoaHble pecypcbl U UX UCNOAb30BaHWE. AHTPOMOreHHble ¢GakTopbl BO3AENCTBMA HA 6MOLEHO3bl (ponb YenoBeka B Npupoae); nocnencTsms
X035IUCTBEHHOMW AeATeNbHOCTM YenoBeKa. Mpobaembl paLMoHaNbHOro NPMPOAON0Ib30BaHMA, OXPaHbl NPUMPOAbI: 3alliMTa OT 3arpA3HEHUN, COXPaH eHue
3Ta/IOHOB M NaMATHUKOB NPUPOAbI, 0becrneyeHne NPMPOAHbIMU PecypcaMm HaceNeHnn NaaHeTb.

JdemoHcTpauma

e KapTbl 3an0BegHbIX TEPPUTOPUIA HALLEN CTPAHbI.
NabopaTopHble paboTbl

*
AHanus u OueHKa I'IOC/'IG,CLCTBMIZ 0eATeNbHOCTUN YeNnoBeKa B SKOCUCTEMAX .

MpegMeTHble pesy/ibTaTbl 06yYeHUn

Yyawmeca A0NKHbl 3HATb:

— QHTpoOMoreHHble GaKToOPbI Cpeabl;
— XapaKTep BO34ENCTBMA YeNloBEKA Ha buocoepy;
— cnocobbl U METOAbI OXPaHbl MPUPOAbI;

— BMON0rMYECKUin U COLMANbHbIA CMbIC/T COXPaHEHUA BUAOBOIO pa3Hoobpa3sma 61MoLeHo30B;
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— OCHOBbI paLMOHaNbLHOro NPUPOAONO/b30BAHUS;

— Heucdepnaemble 1 novyepnaemble pecypchbl;

— 3aN0BeAHMKMN, 3aKa3HMKK, Napku Poccnu;

— HECKO/IbKO PACTEHWUI U }KMBOTHbIX, 3aHECEHHbIX B KpacHYO KHUTY.
Yyawmeca gomKHbl yMmeTb:

— MNPUMEHATb Ha NpPaKTUKe cBeaeHnA 06 3KoNorMyecKmx 3aKOHOMEPHOCTAX B MPOMbIWLNEHHOCTU U Ce/ZIbCKOM xo3alcree ana I'IpaBVIJ'IbHOﬁ
opraHmn3auum necosoacTsa, prGOBOﬂ,CTBa, a TaKXe 4514 peweHmAa BCero KomMnaekCa 3aaad4 OXpPaHbl OKDY)Ka}OU.LeVI cpeabl U pPaulnOHANbHOIO
npunpoaonosibsoBaHUA.

MeTanpeameTHble pe3ynbTaTbl 06y4YeHUA

Yyalumecs foMKHbI YMETb:

— paboTaTb ¢ yuebHUKOM, paboyeli TeTpaablo M ANAAKTUYECKUMM MaTepuanamm;

— COCTaBNATb KOHCNEKT Naparpada yuyebHUKa 4o n/mnm nocne n3ydeHmUa matepuana Ha ypoKe;

— pa3pabaTbiBaTb NAaH-KOHCMEKT TEMbI, UICMONb3YS Pa3Hble UCTOYHUKN MHGOPMaLUNK;

— rOTOBWUTb YCTHblE COOBLLEHNA U NUCbMEHHbIe pedepaTbl Ha OCHOBE MHPOPMALUKN U3 yyebHMKa U AOMNONHUTENbHbBIX UCTOYHUKOB;
— NONb30BaTbCA NOMCKOBLIMU CUCTEMAaMK UHTEPHETA;

— n36MpaTeNbHO OTHOCUTLCA K BMoNOrMYeckon MHGopMaL MM, CoaepKaLlenca B CpeacTBax MaccoBon MHpopmaumnu.

JINYHOCTHbIE pe3ynbTaTbl 0by4YeHuUA

— dopmMpoBaHMeE YyBCTBA POCCUMIMCKOM rPaXKaAaHCKOM MAEHTUYHOCTM: NAaTPMOTM3MA, N06BM U yBaxKeHMA K OTeyecTBy, YyBCTBa rOPAOCTU 3a CBOKO
POAMHY;

— OCO3HaHMA y4alWwmnmmnca oteBeTCTBEHHOCTU U O0Ira Nnepes PO,EI,VIHOf/’I,'
— OTBETCTBEHHOE OTHOLWEHNE K 06y‘-IeHVII'O, roTOBHOCTb M CMOCOBHOCTL K caN\oo6pa303aHmo;

— dopmmnpoBaHME MOTMBALMN K 0OYUYEHUIO N NO3HAHMIO, 0CO3HAaHHOMY Bblbopy byayLien npodeccum;
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— yyalumecs SOMKHbI CTPOUTb Aa/IbHENLLIYIO MHANBUAYA/IbHYIO TPAEKTOPUIO 06pa3oBaHUA Ha 6a3e opueHTauumn B Mupe npodeccuii n
npodeccMoHaNbHbIX NPeanoYTeEHNN;

— dopmMupoBaHMeE LLeNIOCTHOrO MMPOBO33PEHMSA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKMU M 0BLLLECTBEHHOM MPAKTUKMY;
— cobnofeHune yyalwmmmca 1 nponaraHaa npasua NoBeAeHUs B NPUpoAe, NPUPOA00XPaHUTENbHON AeATENbHOCTY;

— YMeHMe peann3oBbiBaTb TEOPETUYECKME NO3HAHMA HA NMPAKTUKE;

— 0CO3HaHMe 3HaYeHn 06pa3oBaHMA AN NOBCEAHEBHOWM }KM3HU U CO3HAHHOTO Bbibopa npodeccuu;

— CNOCOBHOCTb yYalmxca NPoBoAUTb PaboTy Hag, oWMBKaMM AN BHECEHWUA KOPPEKTUB B yCBAMBAEMble 3HAHUSA;

— NpPUBUTbL N11060BbL K NPUPOAE, YYBCTBO YBAXKEHUS K YYEHBIM, N3YYAIOLLIMM }KUBOTHbIN MNP, Pa3BUTb 3CTETUYECKOE BOCMPUATUE OOLLEHMUA C }KUBLIMU
OpraHu3amamu;

— NPU3HaHME y4almMmnca npasa KaxX40ro Yyes1oBeKa Ha cobcTBEHHOE APrymeHTnpoBaHHOE MHEHNE,;

— FOTOBHOCTb Y4aLWMNXCA K CaMOCTOATE/IbHbIM NOCTYNKaM U aKTUBHbIM ,EI,GVICTBMHM Ha NpUpPo400XPaHUTENIBHOM NONpPULLE,

— YMEeHNE apryMmeHTnpoBaHHO U 060CHOBAHHO OTCTaMBaTb CBOKO TOYKY 3peEHUA;

— KPUTUYHOE OTHOLWIEHNE K CBOUM NOCTYMNMKam, OCO3HaHMNe OTBETCTBEHHOCTU 3a UX PE3Y/IbTATbI;

— OCO3HaHHOe€, yBaXKntenbHoe n ,u,o6po>KenaTeanoe OTHOWeEHWE K APpYyromy 4enoBeky, ero MHEHUIKO, MNPOBO33PEHUNID, KYNIbTYPE,

— OCO3HaHWMe Ba*XHOCTU d)OpMMpOBaHMﬂ 3K010rM4YeCcKom KynbTypbl Ha OCHOBE NPU3HAHNA UEHHOCTU XXU3HU BO BCEX eé npoABNEHNAX U
HeO6XOAMMOCTM OTBETCTBEHHOTO, 6epe>+<Horo OTHOWEHNA K Opr)'Ka}OLLI,e[;i cpeae,

— YMEHMeE CAyuwaTb U CabllaTb Apyroe mHeHUe, BECTU ANCKYCCUIO, YMEHNE ONepmnpoBaTb d)aKTaMM KaK AnAa A0Ka3aTenbCTBa, TaK U AN1A ONpoOBepPKEHUA
cyuwiecrteyrowiero MHeHHUA.

Pasgen 6. MoBTopeHue. (16 u)
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Temarnueckoe mnanupoBanue 11 kiaacc 6Guosorus

Ne HassaHu Konnue KonnyectBo ONEKTPOHHbIN pecypc
€ TeMbI CTBO KOHTPOSMNbHbIX
yacos paboTt
1 . D80/1IOLUOHHOE yUeHUe. 14 1 Poccuitckas aneKTpoHHas
2 Brosiornyeckue mocneacTBUs IPUOOPETEHNS 6 1 wkona(P3LL)
npucnocoo6aeHnit. Maxpo3BOJIOIHS. https://resh.edu.ru/
3 PazButHe )Xu3HM Ha 3emIie. 7 "AKnacc"
https://www.ya
klass.ru/
4 [TpoucxoxaeHHe YeIoBeKa. 8 1 Poccuitckas aneKTpoHHasn
5 B3anMoOTHOIIIEHHUS OpraHU3Ma U CPE/IbI. 25 wrona(P3LL)
6 O606LLeHne maTepuana. 8 1 https://resh.edu.ru/
"AKnacc"
https://www.ya
klass.ru/
WToro 68 4
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https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

KonnyectBo y4ebHbIX YacoB

Ha nsyyeHue drnonorum 4ncno y4yebHbIx YacoB 3a nepuog obyyeHus 11 knacc coctasnseT 68 u:
B 11 knacce 68 yaca — 2 4yaca B Hefilenio;

MaTepI/IaHBHO-TeXHI/I‘IGCKOG OCHAaIICHUC

1. OKpaH

2. HoyTtbykK

3. MynbTMMeauiHbIA NPOEKTOpP

4. KonoHku

LtaTtMe nabopaTopHbI KOMBUHUpPOBaHHLIM LLUM16 1 1 wT
KomnneKt mukponpenapaTos "AHatomusa" 1 wt
KomnneKkt mukponpenapaTtos "boTaHuKka 1" 1 wT
KomnneKkt muKkponpenapaTos "3oonormns" 1 wr
KomnneKkt mukponpenapatos "O6uwas 6uonorma” 1 wr

Konnekuus "FonocemaHHble pacteHus" 3 wr
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Konnekums "CemeHa v nnoapl" 12 wt

Konnekuns "PasBuTne HaceKOMbIX C HEMOAHbIM NpeBpalweHnem. CapaHya" 1wt
Konnekuus "Pa3BuTne HacEKOMbIX C NONIHbIM NpeBpalleHnem. Wenkonpag Tytosbii" 1 wT
Habop mynsken rpubos 1 wt

Habop mynsaxen osowen 1 wT

Habop mynskei ¢ppyktos 1 wT

Mogenb uBeTka ropoxa 1 wTt

KomnneKkT mogeneit cTpoeHMA Mo3ra NO3BOHOYHbIX 1 Wit

Mogenb "Yepen yenoseka" 1 wt
Mogenb mosra B paspese ® 1wt

Mogenb no4ykuM B paspese e 1wt

Mogaenb cepaua (nabopaTopHasn) e wT

Mogaenb cTpykTypbl AHK (pasbopHas) 1wt

Topc yenoBeka pasbopHbIn (42 cm.) 1wt

KomnaKT-guck "Ypoku 6uonorum KnM.Obwas lwrtbéumonorua.lOknacc » 2
KomnaKT-guck "Ypokn 6nonornn KnM.Obuwan 6uonornsa.11knacc 1 2 wr
KomnaKT-guck "Ypoku 6uonorum KnM. *ueotHbie" 12 wt

KomnaKT-guck "Ypoku 6uonorum KnM. PacteHus, 6aktepuu, rpmbsi" 1 2 wt
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KomnakT-gauck "Ypokn 6unonornn KuM. Yenosek u ero 3goposbe’ 1 2 wit
Jlyna npenaposanbHaa 12 wt
Jlyna pyyHas A/IUX 12 wt
MuKpockon WKoAbHbIM 2M-3M 1 2 wT
Habop xvm.nocyabl v NpuHaanexHocTel no 6uonornn gns aem. pabot (KAOBY) Y 1 wr
Habop MHCTpyMeHTOB NpenapoBasibHbix 12 WwT
TpaHcnapaHTbl "300n0rMa. Mnekonutatowme" A 1wt
TpaHcnapaHTbl "30o0n0rma. Mtmubl" A 1wt
TpaHcnapaHTbl "KynbTypHble pacteHma" W- 1wt
TpaHcnapaHTbl "PasmHoKeHue u passutue" W 1wt
TpaHcnapanTbl "Untonorma" 1wt
TpaHcnapaHTbl "YenosekK u ero 3goposbe. AbixaHue" 1wt
Komnnekt Tabauy, "CtpoeHune Tena yenoseka" (10 Tabnmu+80 kapt.) V/ 1wt
KomnnekT Tabauy, "Bruonorunsa 6 knacc" (14 tabn.) 1wt
Komnnekt Tabnu
KomnneKkT Tabnumu no 6uonoruun gem. "Henosek u ero sgoposbe 1" (popmat Al, nam.) 1wt

KomnneKt Tabaumu no buonornm gem. "0buias 6uonorma 1" (16 Tabn., popmat Al, nam.) 1wt
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