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OcHoBa paboyeit mporpaMmbI:
— ®@enepanpHblii 3ak0H 0T 29.12.2012r. Ne273-®3 «O06 obpazoBanuu B Poccuiickoit @eneparumn» (B
NEHCTBYIOIICH peIaKIInH),
— @enepanbHblii TOCYIapCTBEHHBIM 00pa3oBaTeidbHBIA CTaHAAPT CcpelHero obmiero  oOpa3oBaHMs,
yTBepkaeHHbIM [Ipukazom MuHucrepcTtBa oOpazoBanuss U Hayku P®D ot 17 mas 2012 ¢ Ne 413 ¢
M3MEHEHUSIMU U JJOTIOJTHEHUSIMU,
— Ilpukaz MunucrepctBa npocsemenuss PO or 22 mapra 2021 . Ne 115 «O06 yrBepknenuun Ilopsuka
OpraHu3ali ¥ OCYIIECTBICHUS 00pa30BaTeIbHON AEATEIBHOCTH 1O OCHOBHBIM OOIIE00pa30BaTENIbHBIM
nporpaMMaM - 0Opa30BaTeiIbHBIM IPOrpaMMaM Ha4yaJlbHOTO OOINEro, OCHOBHOTO OOIEro W CpEeIHEro
o01ero 06pa3oBaHM,
— IlpumepHas ocHOBHasi oOpa3zoBarenbHasi MpOrpaMMa CpeaHero oobmero obpazoBanus (ogo0peHa
pemieHreM ¢enepanbHOro y4eOHO-METOINYECKOr0 OObEeIMHEHHUS MO O0IIeMy 00pa30BaHHIO, MTPOTOKON OT
28.06.2016 N 2/16-3);
— Ilpukaz MunucrepctBa mnpocBemenuss Poccuiickoit ®enepauuu ot 20.05.2020 Ne 254 «O06
VTBEPKACHUH (eNepalbHOTO TICPEYHsS YYCOHUKOB, IOMYIICHHBIX K WCIOJIB30BAHHIO TPU PeaIU3aIHH
MMEIOIUX TOCYIAPCTBEHHYIO aKKPEIUTAIIUIO0 00pa30BaTelbHBIX MPOTrPaMM HAYaJILHOTO O0IIETr0, OCHOBHOTO
obmiero, cpegHero o6mero oOpa3oBaHMsI OpraHU3alUsSMH, OCYIIECTBIAIOIIKUMU 00pa30BaTEIbHYIO
JEeSITeNIbHOCThY» C BHECEHHBIMH U3MEHEHUSIMHU U TOMOTHEHUSIMHU.

Metonnueckoe odecneyeHue:
buonorus. 10 xmacc,11 kimacc : yueOHUK najisi 001I€00pa30BATENBHBIX YUPEKACHHUN/ TOA peaaKiueit

J.K.bensesa u I''M. Ipimmnna, AO «M3gatensctBo «IIpocBemnienune

1.Ilnanupyemble pe3yabTaTbl U3y4YeHHUs] y4eOHOr0 MpeAMeTa

JINYHOCTHBIMM pe3yJIbTaTAMU U3y4yeHUs npeameta «bruosnorus» ABisitoTCA CAEAYIOIMNE YMEHUS:

- peanu3anus dTHYECKUX YCTAaHOBOK IO OTHOIIECHHUIO K OMOJIOTHUYECKUM OTKPBITUSIM, HCCIICOBAHUSAM U UX
pe3yJibraTam;

- TPU3HAHMS BBICOKOM IEHHOCTH YXU3HHM BO BCEX €€ MPOSBICHMSIX, 3J0POBbS CBOETO U JAPYTUX JIHOJIEH,
peau3ainuy YCTaHOBOK 3/J0POBOTO 00pa3a )KHU3HHU;

-cOpMHUPOBAHHOCTH TMO3HABATEIILHBIX MOTHBOB, HAIIPABJICHHBIX HA TMOJYYCHHE HOBOTO 3HAHMS B 00JIaCTH
Owosornu B CBSI3M C Oyaymeld mnpodecCHOHATbHON MeATeTbHOCTH WM OBITOBBIMH MPOOJIEMaMH,
CBSI3aHHBIMU C COXpPAaHEHHEM COOCTBEHHOTO 3/I0POBBS M SKOJIOTHIECKON Oe30MacHOCTH.
MeTtanpeaMeTHbBIMH Pe3yJIbTATAMM OCBOSHUS BHIMTYCKHUKAMH CTapIIEH IIKOJIBI MPOTPaMMBI 110 OHOIOTHH
SIBJISTFOTCSI:

- OBJIAJICHUE COCTAaBIISIONIMMHU HUCCIEIOBATEIILCKON M MPOSKTHON JEATEIHLHOCTH, BKIIOUAs YMEHHS BUJIETh

npo6neMy, CTaBUTL BOIIPOCHI, BBIABUI'ATb T'MIIOTC3bI, JaBaTb OIIPCACICHUA HOHHTHﬁ, KJIaCCI/I(I)I/II_II/IpOBaTB,



Ha0It0/1aTh, MPOBOIUTH SKCIEPUMEHTHI, J€l1aTh BBIBOJABI U 3aKJIIOYCHHs, CTPYKTypHpOBaThb Marepual,
OOBSICHSATH, I0KA3bIBaTh, 3AIMIIATh CBOU UJIEH;

- yMEHHE paboTaTh C Pa3HBIMU MCTOYHHKAMHU OMOJOTHYECKOW MH(POPMAIUHU: HAXOIUTh OHMOJIOTUICOCKYIO
MHQOPMALIMIO B PA3IMYHBIX HCTOYHHKAX (TEKCTe YYeOHWKA, HAYYHO-TIOMYJSIPHOM JUTepaType,
OHMOJIOTMYECKHX CIIOBapsX U CIIPAaBOYHHUKAX ), aHATU3UPOBATh U OLIEHUBATh UH(OPMaIINIO, TPEe0oOPa30BbIBATH
uH(pOpMaLIHIO U3 OAHON (GOPMBI B IPYTYIO;

- CIOCOOHOCTHh BBIOMpATH IIEJCBBIE W CMBICIOBBIE YCTAHOBKM B CBOHMX JCHCTBHSIX W MOCTYIKax IO
OTHOILIEHUIO K )KMBOM MPUPOJIE, 3[I0POBbI0 CBOEMY U OKPY>KAIOILIUX;

- YMEHHE aJIeKBATHO MCIOJIb30BaTh PEUYEBBIE CPEACTBA JJIA JUCKYCCHUU U apryMEHTAllMU CBOEH ITO3UIIMH,
CPaBHUBATH Pa3HbIC TOUKHU 3PEHUs, APTYMEHTUPOBATh CBOIO TOUKY 3PEHHS, OTCTauBaTh CBOK MO3ULIKIO.
IIpeameTHbIE pe3ybTAThI

[To yuebuomy mpenmery «buomorus» (06a30BbIi ypoBeHB) TpeOOBaHHS K MPEAMETHBIM pe3yjbTaTamM
OCBOEHUS 6a30BOT0 Kypca OMOJIOTUU COJEpKaT:

1) chopMUPOBAaHHOCTH 3HAHHUI O MECTe M POJIU OMOJOTHH B CUCTEME HAy4YHOTO 3HAHUS; (QYHKIIMOHATIHLHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS >KU3HEHHBIX MPo0IieM;

2) chopMUPOBAHHOCTh YMEHUSI PACKPBIBATH COJIEPIKAHUE OCHOBOIIOJIATAIOIINX OHOIOTHYECKHX TEPMHHOB H
MOHATHM: KU3Hb, KJIETKAa, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJSIHs, SKOCHCTeMa, OHOIeHO03, Ouocdepa;
MeTabonu3M (0OMEH BEIIEeCTB M MPEeBpaIleHHe dHEPrHH), TOMEOCTa3 (caMoperyssius), Ouocunres Oelka,
CTPYKTYpHasi OpraHU3alMs JKUBBIX CHCTEM, JIUCKPETHOCTb, CaMOPETyJslUs, CaMOBOCIPOU3BEICHUE
(penipoaykiusi), HacIeACTBEHHOCTh, M3MEHUYMBOCTH, DHEPrO3aBUCHUMOCTb, POCT M pa3BUTHE, YPOBHEBas
OpraHu3alus;

3) chOopMUPOBAHHOCTh YMEHHUS PACKPBIBATh COACpPKAHHE OCHOBOIOJATAIOIINX OMOJOTHYECKUX TEOPU H
TUIIOTE3: KJIIETOYHOM, XpOMOCOMHOM, MYTallHOHHOM, 3BOJIFOIIMOHHOW, MPOUCXO0KICHUS )KU3HU U YETIOBEKa;
4)  chopMUpPOBAaHHOCTH YMEHHS PACKphIBaTh OCHOBOIOJIAraloOlMe OWOJOTMYECKHE 3aKOHBI U
3akonomepHocTH (I'. Mennens, T. Moprauna, H.W. Basunosa, 3. I'ekkens, . Mromnepa, K. bapa), rpanutsr
UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

5) npuoOpeTeHHe OmbiTa MPUMEHEHHUS OCHOBHBIX METOJOB HAYYHOTO TIO3HAHHS, MHCIOJIb3YEMbIX B
Ouosornu: HAOJIOACHHS M OTMHMCAHUS KUBBIX CHUCTEM, IIPOILIECCOB M SIBJICHUM; OPTaHU3AIlMN U MPOBEIACHUS
OMOJIOTMYECKOTO IKCIEPUMEHTA, BBIABI)KCHUS THIIOTE3, BBISBICHUS 3aBUCUMOCTU MEX]Y HCCIIETyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHs TOJIYYCHHBIX PE3YyNbTaTOB M (POPMYTUPOBAHUS BHIBOJIOB C HCIOJIH30BAHHEM
Hay4HbIX [IOHATHHI, TEOPUI U 3aKOHOB;

6) chOpMHUPOBAHHOCTh YMEHHS BBIICISATH CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT H
9YKapuOT; OJHOKJIETOYHBIX M MHOTOKIETOYHBIX OpPTaHW3MOB, BHUJOB, OHOTEOIIEHO30B U DKOCHCTEM;
OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB H MPEBPALlEHUS OSHEPrUM B KJIEeTKe, (HOTOCHUHTE3a,
MJTACTHYECKOTO M YHEPTreTUYECKOro 0OMeHa, XeMOCHHTEe3a, MUTO03a, ME03a, OTUIOJJOTBOPEHHUS, PA3BUTHS U
Pa3MHOXKEHHUS, WHIUBUAYAIbHOIO pa3BUTHUS OpraHu3ma (OHTOreHe3a), OOpbOBI 3a CyIECTBOBaHHE,

€CTECTBEHHOI'0 0TOOpa, BHI000pa30BaHMs, MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHUsI, BIUSHUS



KOMITOHEHTOB JKOCHCTEM, AHTPONOICHHBIX HM3MEHEHHI B 3KOCHCTEMaxX CBOEH MECTHOCTH, KpyroBOpoOTa
BEIIIECTB U MPEBpaICHUE YJHEPTUU B Onocdepe;

7) cHOpMUPOBAHHOCTH yMEHHSI MPUMCHITH MOJYUYEHHBIC 3HAHUSA IS OOBSICHCHHS OMOJOTHYECKHX
MPOILIECCOB W SIBJICHUH, MJsi TMPUHATUSA MPAKTUYECKUX PEHICHU B MOBCEAHEBHOM >XU3HU C ILEJIbIO
oOecrnieueHns 0e30MaCHOCTU CBOETO 370POBbsSI U 3J10POBbsI OKPYXKAIOIIUX JIOACH, COOJII0IEHUs 310pPOBOTO
oOpa3a »HU3HH, HOPM TpPaMOTHOIO TIOBEIEHUS B OKpYXKalIIed MPUPOJHON cpele; MOHMMAaHUE
HEOOXOJIMMOCTH  HWCIOJIb30BAHUS JOCTMIKEHUH COBPEMEHHOW OHOJIOTMM ¥ OMOTEXHOJIOTUW IS
palMOHAIBHOTO MPUPOIOIIOIH30BAHNUS,

8) chopMUPOBAHHOCTH YMEHHUSI pellaTh OHOJOTMYECKHE 3a/ayd, COCTABJISATh T€HOTHIIMYECKUE CXEMBbI
CKpEILMBAaHUA JJI Pa3HbIX THUIIOB HAclEJAOBaHUS MPU3HAKOB y OPraHM3MOB, COCTaBJISATH CXEMbl IEepeHoca
BEILIECTB U SHEPTHUH B SKOCHCTEMax (LIEeMU MUTAHUS, TUILEBbIC CETH);

9) chopMHpPOBAaHHOCT, YMEHHH KPUTHYECKH OICHUBATh WH(OPMANNIO OWOJIOTHYECKOTO COJCPIKAHUS,
BKJIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS M3 PA3NUYHBIX HCTOYHHUKOB (CpeICTBa MaccOBOM HMHQOpMaIuw,
HAyYHO-TIOMYJISIPHBIE MaTepUaIIbl); UHTEPIPETUPOBATH ITUUECKUE aCEKThl COBPEMEHHBIX HCCIIEIOBaHU B
OWOJIOTHH, MEIUIIMHE, OWOTEXHOJIOTUH; paccCMaTPUBaTh TJIOOATBHBIC OSKOJOTHYECKHE IMPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HUIIHIO;

10) chopmupoBaHHOCT, YMEHUN CO3/1aBaTh COOCTBEHHBbIC MHCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
Ouoornueckoi HHPOpPMAIMK U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUHHBIN anmapar
ouosorum.

BrinyckHUK Ha 6230BOM YPOBHE HAYYUTCS:

-packpbIBaTh Ha MpHUMepax pojib OHOJIOTHH B (OPMUPOBAHWU COBPEMEHHON HaydyHOW KapTHUHBI MHpa U B
MPaKTUYECKOU JEATETbHOCTH JIIOJIEH;

-TIOHUMAaTh M OMHCHIBATh B3aUMOCBSI3b MEXKY €CTECTBEHHBIMH HayKaMu: OMOJIOTHEH, PU3UKOMN, XUMHUCH; -
YCTaHABIIMBATh B3aUMOCBSI3b MMPUPOJIHBIX SBJICHHM;

-IOHMMAaTh CMBICJ, pa3jinyaTh M OINUCHIBATh CHUCTEMHYIO CBSI3b MEXKIY OCHOBOIOJAraroluuMu
OMOJIOTMYECKUMHU MOHATHSAMU: KJIeTKa, OpraHu3M, BU, SKOocUcTeMa, buocdepa;

-MCTOJIb30BaTh OCHOBHBIE METOJIbI HAyYHOTO TO3HAHUS B YYCOHBIX OMOJIOTMYECKUX HCCIICIOBAHMSIX, -
MPOBOJIUTH IKCIIEPUMEHTHI M0 M3YYCHHUIO OMOJOTUYECKUX OOBEKTOB M SIBICHUMN, OOBSICHATH PE3yIbTaThl
AKCIIEPUMEHTOB, aHAIM3UPOBATH UX, (POPMYITUPOBATH BHIBO/IHI,

-pOopMyITUpPOBATH TUIOTE3bl HA OCHOBAHWU TPEUIOKEHHOW OMOIIOTHYECKOW WHGOpMAalUWd M TpeiaraTh
BapUaHTHI IPOBEPKH TUTIOTES;

-CpaBHMBATh OHMOJIOTMYECKHE OOBEKTHI MEXIy COOOW MO 3aJaHHBIM KPHUTEPHUSM, JeaTh BBIBOABI M
YMO3aKJIFOUE€HHsI HA OCHOBE CPaBHEHHS;

-000CHOBBIBaTh €IMHCTBO J>KMBOW W HEKUBOM MPUPOJBI, POJICTBO >KMBBIX OPraHU3MOB, B3aUMOCBSI3U
OpPTaHU3MOB M OKPY)KAIOIIEH CpeIbl HA OCHOBE OMOJIOTHYECKUX TEOPHil;

-TIPUBOJIUTH TPUMEPHI BEIIECTB OCHOBHBIX TPYIN OPTaHMYECKUX COEAMHEHUN KIETKH (OeNIKOB, >KHPOB,

YTJIE€BO/IOB, HYKJIEHHOBBIX KUCIIOT);



-pacno3HaBaTh KJIETKH (MPOKApPUOT U 3YKAPUOT, PACTEHUN M KUBOTHBIX) 110 OMUCAHUIO, HA CXEMaTHUYECKUX
M300paXeHUIX; YyCTAaHABIMBATh CBA3b CTPOEHUS M (YHKIUNH KOMIIOHEHTOB KJIETKH, OOOCHOBBIBATh
MHOT000pa3ue KIETOK;

-pacro3HaBaTh NOMYJSAUIO U OMOIOTUYECKUIA BUJI 10 OCHOBHBIM MIPU3HAKAM;

-OIMHUCHIBATh (PEHOTUI MHOTOKJIETOYHBIX PACTEHUI U dKUBOTHBIX [0 MOP(POIOTHIECKOMY KPUTEPHIO;
-00BSICHATH MHOT000Opa3ue OpraHu3MOB, IPUMEHSS SBOIIOIIMOHHYIO TEOPHIO;

-KmaccuuIupoBaTh OUOIOTHYECKHME OOBEKTHI HAa OCHOBAaHUHM OJHOTO WM HECKOJIBKUX CYIIECTBEHHBIX
MIPU3HAKOB (THITBI TUTAHUS, CTIOCOOBI IBIXaHUS U Pa3MHOXKCHHSI, 0COOCHHOCTH Pa3BUTHS);

-00BSICHATH IPUYUHBI HACTIEICTBEHHBIX 3a00JIeBaHUI;

- UI3MEHYHMBOCTh Y OPTaHU3MOB; OOBSICHATH MPOSBICHUE BUI0B U3MEHUMBOCTH, UCIIOJIb3Ys 3aKOHOMEPHOCTH
M3MEHYMBOCTH; CPABHUBATH HACJICACTBEHHYIO U HEHACJIEICTBEHHYIO M3MEHUUBOCTD;

-BBIABIIATE MOPQOJIOTUYECKUE, (DU3UOIOTUYECKHE, TOBEICHYCCKUE aJaNlTallMd OPraHU3MOB K Cpele
oOuTaHUS U EHCTBUIO IKOJIOTUYECKUX (HaKTOPOB;

-COCTaBJISITh CXEMbI IIEPEHOCA BEIIECTB U PHEPTUU B SIKOCUCTEME (IIeTH MUTAHNUSA);

-IIPUBOJIUTH JI0KA3ATEIHCTBA HEOOXOJUMOCTH COXpaHEHUs1 OMopazHooOpa3us JIsl yCTOWYUBOTO PA3BUTHUS U
OXPaHbI OKPYXKAIOIIEH CPEbI;

-OLIEHUBATh JIOCTOBEPHOCTh OMOJIOTUYECKON MH(BOpMAIUK, MTOJIYUEHHOW U3 pa3HbIX UCTOYHUKOB, BBIICTSATH
He00X0IMMYI0 HH(POPMAIUIO U UCIIOJIb30BAHUS €€ B YUeOHOH NeATeIbHOCTH U PEUICHUH MPAKTUYECKUX
3a/1a4;

-PEeACTaBIATh OMOJIOTMYECKYI0 MH(OPMALIMIO B BHJE TEKCTa, TaOJIULbI, rpaduka, 1uarpaMMbl U JejIaTh
BBIBOJIbI HA OCHOBAHUU MIPEJICTABICHHBIX JTaHHBIX;

-OLIEHUBATh POJb JOCTH)KCHUN TEHETHKH, CENEKIUHU, OMOTEXHOJOTHH B MPAKTUYECKOW eATEIbHOCTH
YeJIOBeKa M B COOCTBEHHOM JKU3HH;

-OOBSICHATh HETaTUBHOE BIJIMSIHUE BEMIECTB (AJIKOTOJS, HHUKOTHMHA, HAPKOTHYECKUX BEIIECTB) Ha
3apOBIILIEBOE PA3BUTHE YEIOBEKA;

-00BSICHITH MOCIECTBUS BIUSHIS MyTareHOB;

-00BSICHATH BO3MOXKHBIEC TPUYHHBI HACIIEACTBEHHBIX 3a00JI€BaHUIA.

BorinyckHUK Ha 6a30BOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYYNTHCH:

-laBaTh HAy4yHOE OOBsSCHEHHWE OuoNormueckuM (akTaMm, NpoIeccaMm, SBICHUSM, 3aKOHOMEPHOCTSM,
UCTIONB3Ysl OWoJorudeckre Teopuu (KIETOYHYIO, OHBOIIOIHMOHHYI), YydUeHHe O Ouocdepe,3aK0oHbI
HaCJIEJICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYHBOCTH;

-XapaKTepru30BaTh COBPEMEHHBIC HANpPABJICHHUS B Pa3BUTUM OWOJOTUM, OMHUCHIBATH MX BO3MOXKHOE -
WCII0JIb30BaHUE B MPAKTUUECKOU JIEATETbHOCTH;

-CpaBHUBATH CIIOCOOBI IeTICHUS KIETKH (MUTO3 ¥ MEH03);

-peniath 3a7auu Ha noctpoeHue ¢pparmenta Bropoit nenu JAHK mo npenioxeHHoMy ¢pparMeHTy nepBoii, u-

PHK (mM-PHK) o yuactky J{HK;



-pemaTh 3a1a4y Ha OINpeesIeHHe KOJIMYECTBA XPOMOCOM B COMAaTUYECKHX M IOJIOBBIX KIJIETKaX, a TAKXKeE B
KJIETKaxX Iepesl HadalioM JeleHus (Meho3a WIM MHUTO03a) M IO €ro OKOHYaHMM (i1 MHOTIOKJIETOYHBIX
OpPraHHU3MOB);
-pemaTh TeHEeTHYECKUE 3aJaud Ha MOHOTHOPUIHOE CKPELIMBAHUE, COCTABJIATH CXEMbl MOHOTMOPHIHOTO
CKpELIMBAaHUsA, MPUMEHAA 3aKOHbl HACIEICTBEHHOCTH M MCIIOJIb3YS OHMOJIOIMYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIHKY;
-yCTaHaBJIMBATh TUIl HACJIEIOBAaHUS U XapaKTep MPOSBICHUS MPU3HAKA 110 3aJJaHHOW CXEME pPOJIOCIIOBHOM,
IIPUMEHSIS 3aKOHBI HACJIEICTBEHHOCTH;
-OLICHUBATh PE3Y/bTaThl B3aMMOAEHCTBHS YEIOBEKa U OKpY’Kalolleld cpelbl, IPOrHO3UPOBATh BO3MOKHBIE
MOCJIEJICTBHS J€SITEIbHOCTH YEI0BEKa JUIsl CYLIECTBOBAHMSI OTJENIBHBIX OMOJIOIMYECKUX OOBEKTOB U LIEIIBIX
MPUPOIHBIX COOOIIECTB.

COJAEPKAHUE YYEBHOI'O MATEPHUAJIA
10 knace
Buonorus kak Hayka. MeToabl HAy4HOro no3HaHus (3 yaca)
Tema 1.1. KpaTkasi ucropusi paspurust 6mosorun. Cucrema dmosnornueckux Hayk (1 gac)

OObexT wm3ydeHus Owonormu — >kuBas mnpupoma. Kparkas wucropust pasBuTHs Ouonoruu. Poib
OMOJIOTMYECKUX TEOpHUH, uAeH, rurnore3 B (HOpMUPOBAHMM COBPEMEHHON €CTECTBEHHOHAYYHOH CHUCTEMBI
mupa. Cucrema OMOJIOTMYECKUX HaYK.

Hemonctpauus. Iloprpersl yuenbix. Cxembl: «CBsi3b OMOJIOTMM C JAPYTMMHM HayKaMu», «CUcTeMa
OMOJIOTrMYECKUX HAyK»

OcHoBHble noHATHA. bronorus. XXu3Hs.

Tema 1.2.CymHOCTb ¥ CBOICTBA ’KUBOTIO.

YpoBHM opraHu3auuu U MeTobl O3HAHMS KUBOI IPUPOABI. (2 Jaca)

CymHocts ku3HM. OCHOBHBIE CBOMCTBa >kMBOM MaTepuu. JKuBas mpupona Kak CII0XKHO
OpPraHM30BaHHAs UEPAPXUUECKAST CUCTEMA, CYILECTBYIOIIAsl B IPOCTPAHCTBE U BO BpeMeHU. buonorunueckue
cucreMbl. OCHOBHBIE YPOBHU OpraHM3alMM )KUBOM Matepuu. MeTo bl MO3HAHUS )KUBOW IIPUPOJIBI.
Hemonctpanus. Cxembl: «YPOBHH OPraHU3alUU KUBOU MaTepun», «CBOWCTBA JKMBOW MaTEpUN»

OcHoBHbl€e MOHATUA. CBOWCTBA )KM3HU. Y POBHU OpPraHU3alllU KUBOW MPUPOJbl. MeToabl MO3HAaHUS )KUBOU
MaTEpPHUH.

IIpenmerHble pe3yJbTaThl 00y4YeHHS.

VYyamuecs 10IKHBI yMeTh:

-XapaKTepHU30BaTh BKJIAJ] BBIJAIOIINXCS YUEHBIX B pPa3BUTHE OMOJIOTHYECKON HAYKU;

- XapaKTepu30BaTh pojb OMOJIOruK B (POPMHUPOBAHUN HAYUHOTO MUPOBO33PEHUS;

-OIICHUBATh BKJIAJ OMOJOrMYECKUX TeOpuil B (POPMUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYUYHOW KapTHUHBI
MUDa;

- BBIJIEJIATh OCHOBHBIE CBOMCTBA XKUBOM MPUPOIBI U OMOJIOTUYECKUX CUCTEM;

-MMETb Ipe/ICTaBIeHHE 00 YPOBHEBOM OpraHu3aluy KUBOW MPUPOIbL;



-IIPUBOJIUTH JOKA3aTeIbCTBA YPOBHEBOM OpraHU3ALMY )KUBOW MTPUPOIBI;

[IpeacraBnsaTe OCHOBHBIE METOABI U ATANIbl HAYYHOT'O MCCIIEJOBAHNUS;

-aHaJIM3UPOBATh U OIICHUBATh OMOJOTUYECKYIO0 HH(DOPMAIIHIO, TTOTYyIaeMYI0 U3 Pa3HBIX HCTOYHHUKOB.
Kaerka (10 yacoB)

Tema 2.1.Mcropus usydyenus kiaerku. Kiierounast teopus (1 gac)

PazButue 3Hanmii o kierke. Paboter P. I'yka, A. Ban JleBenryka, K. 3. bapa, P. bpoyna, P.
Bupxosa. Knerounas teopus M. Ilneiinena u T. IlIBanHa. OCHOBHBIE IOJIO)KEHHUS COBPEMEHHOU
KJIETOYHOW Teopuu. Ponb KiIeTOYHOH Teopud B (OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHOHAYYHOM
KapTHUHBI MUpa.

Hemonctpanus. Cxema «MHOToo0Opa3ne KIeTOK».
OcHoBHble noHsaTus. Knerka. [{utonorus. OCHOBHBIE MTOJIOKEHUS KIIETOYHOU TEOPHH.
Tema 2.2.XumMu4ecKuii cocTaB KJeTKH (4 yaca)

EnuHCTBO 37€MEHTHOTO XMMHUYECKOIO COCTaBa >KMBBIX OPraHM3MOB KakK JOKa3aTeIbCTBO €IMHCTBA
MIPOUCXOXKACHUS KUBOM Mpupoabl. OOIIHOCTh KUBOW M HEXKUBOM MPUPOABI Ha YPOBHE XUMHUYECKUX
aneMeHTOB. OpraHoreHbl, MaKpO3JIEMEHThI, MHUKPOAJIEMEHTBI, YJIbTPAMHKPOIJIEMEHThI, HUX pOJb B
KHU3HEIESATENIbHOCTU KJIETKH U opranu3ma. Heoprannueckue Beniectsa. Bosia kak KoibiOenb BCEro xKHUBOTO,
OCOOCHHOCTH CTPOCHHUS U CBOWCTBAa. MHHEpaNbHbIE CONMHU. 3HAUEHUE HEOPTraHMYECKHX BEIIECTB B YKU3HU
KJIETKH Y OPTaHHU3Ma.

Opranuueckue BEIIECTBA — CIIOKHBIE YIUIEPOJICOJEpKale coequHeHus. HuskomonekynspHble U
BBICOKOMOJIEKYJISIPHbIE OpraHMuYecKue BemllecTBa. JIMmuibl. YTIeBOJbl: MOHOCAXapHJIbl, MOJIMCAXAPUJIBI.
benxu. Hyxneunnoseie kucnotsl: [JHK, PHK. Vasoenne monexynsl /IHK B knerke. IlpuHnunuansHOe
CTPOEHHUE U POJIb OPTaHNYECKUX BEUIECTB B KJIIETKE U B OPraHU3ME UEJIOBEKA.

Hemonctpauus. [uarpammbl:  «PacnpeneneHne XUMHYECKHMX OSJEMEHTOB B HEXHBOM MpUPOIE»,
«Pacrnpenenenne XUMUYECKUX JIEMEHTOB B *KHBOM mpupoae». [lepuonndeckas Tadnuia saeMeHTOB. Cxembl
u Tabmuupl: «CTpoeHue Mosiekyibl Oenka», «Ctpoenue moinekynsl JJHK», «Ctpoenue monexkynsr PHK»,
«Tunsr PHK», «Y gBoenue monexyisr JJHK».

OcHoBHbIe MOHATHSI. OPraHOreHbl, MAKPOAJIEMEHTBI, MUKPOJJIEMEHTHI, YIbTPAMHUKpPOdJIeMeHThl. CBOMCTBA
BOAbl. MuHepanbHble conu. buonomumepsl. JIMMuabl, TUMOUIBI, YTIEBOIbI, OCTKHU, HYKIEHHOBBIC KUCIOTHI
(IHK, PHK). Peruukanus JIHK.

Tema 2.3.CTpoeHne 3yKapuOTHYECKOH H MPOKAPHOTHYECKOI KJIeToK (3 Jaca)

Knerounas memOpana, nutoriasMma, sjipo. OCHOBHbBIE OpraHOW[bI KJIETKU: 3HJOIUIa3MaTHyecKas
CeTh, anmapar [ oJIbKU, TU30COMBI, MUTOXOHJIPUH, TIIACTH/IBI, PHOOCOMBI. DYHKIIMM OCHOBHBIX YacTed U
OpraHou10oB KJIeTku. OCHOBHBIE OTJIMYUS B CTPOEHUHU KUBOTHOM U PACTUTEIILHON KIIETOK.

Xpomocomsbl, ux ctpoeHue u pynkuuu. Kapuorumn. 3HaueHHe MOCTOSIHCTBA YMciaa U (DOPMBI XPOMOCOM B
KJIETKaX.
[Ipokapuotnueckas kierka: (opma, pasMmepsl. PacmpoctpaHeHue u 3HaueHue OakTepuil B MIpHUpOJIE.

CrpoeHue 6aKkTepraIbHON KIICTKH.



Hemonctpanust. CxeMbl 1 Tabauibl: «CTpoeHUE SYKapUOTHIECKON KIIETKNY, «CTpOeHNEe JKUBOTHON KJIETKU

», «CTpOeHHE PaCTUTEIbHOU KIETKNY, «CTpoeHHe XpoMOcoM», «CTpOoeHHE MPOKAPUOTHIECKON KIIETKI.

JlaboparopHble U paKTUYecKre padoThI

Habmoienne KIeToK pacTeHU U )KMBOTHBIX T10]] MUKPOCKOIIOM Ha TOTOBBIX IpernapaTax.
CpaBHEHHE CTPOCHUS KJIETOK PACTCHUH U )KMBOTHBIX (B (hOpMe TaOIHIThI)*.

HpI/IFOTOBJ'IeHI/Ie " OITMCAHUE MUKPOIIPECIIapaTOB KJIETOK paCTeHHﬁ.

OcHoBHbIE NOHATHA. Dykapuorudeckas kierka. Kierounas memOpana, mutoruiasma, siapo. OCHOBHbIE
opraHouibl KjaeTku. (OCOOCHHOCTH pACTUTEIBHOM W IKUBOTHOW KIJIETOK. XpomocoMmbl. Kapworurr.
JIMIIIIOWAHBIN 1 TatuIONAHBINA Habophl XxpoMocoM. [IpokaproTiudeckas KieTka, OakTepus.
Tewma 2.4.Peanu3anus HacjeAcTBeHHOI nHpopMannu B KjaeTke (1 yac)

JJHK — Hocurtens HaciencTtBeHHoOM wuHGpopManuu. [‘eHernueckuii KoJ, €ro CBOWCTBa.
I'en. BuocunTes Genka.
Hemonctpauus. Tabnuna « eHeTndyeckuii koay», cxema «brocunres oenakay.
OcHoBHbIE NOHATHUSA. |'eHeTHUEeCKU KO/, TPUIUIET, FeH. TpaHCKpUNLMSL, TPAHCIALUS, MAaTPUYHBINA CUHTES.
Tewma 2.5. Bupycsl (1 gac)

Bupycet — HexnerouHas ¢opma xu3Hu. OCOOCHHOCTH CTPOSHHSI M Pa3MHOXKEHHUS. 3HAYCHHE B

OpUpOJe U KU3HM 4YeJoBeKa. Mepbl NPOPWIAKTUKHA PACHPOCTPAHEHUS BUPYCHBIX 3a00J€BaHUH.
ITpodpunakruka CIINda.

Hemonctpanus. Cxema «Ctpoenue Bupycay, Tadnuina «[Ipodpunaxtuka CITU Jax.

OcHoBHble nOHATHS. Bupyc, 6akrepuodar.

IIpenmerHbie pe3yJbTaThl 00y4YeHHS.

VYyamuecs 10JKHBl yMeThb:

- XapaKTepU30BaTh BKJIAJ BBIIAIOMINXCS YUEHBIX B pa3BUTHE OMOIOTHYECKON HAYKH;

- XapaKTepu30BaTh pojb OMOJOTMU B (POPMHUPOBAHUM HAYYHOTO MUPOBO33PEHHS;

-XapaKTepHU30BaTh COAEP)KaHUE KJIETOYHOM TEOpUU M NMPUHUMATh €€ posib B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYyYHOW KapTHUHBI MUDA,

-3HaTh UCTOPUIO U3YyUEHUS KIETKH;

-UMETh TMPEACTABIEHHE O KJIETKE KaK LEeJIOCTHOW OHOJIOTMYECKON cHCcTeMe; KaK CTPYKTYpHOM,
(YHKIMOHATIBLHON M TeHETHUECKON eAMHUIIE KUBOTO;

-IPUBOJUTH JO0Ka3aTeNbCTBA (APryMEHTAlLMI0) €IUHCTBA JKUBOM M HEXHMBOM INPHPOJIBI, POJCTBA KHUBBIX
OpPraHHU3MOB;

-CpaBHUBaTh OHOJOTHYECKHE OOBEKTHl (XMMHUYECKHMH COCTaB TeJl JKMBOM M HEXKUBOM MPUPOIBL,
HYKapHUOTHYECKUE U MPOKAPHOTHUECKUE KIIETKH, KIETKU PACTeHUH, )KUBOTHBIX U IpUOOB) U (hopMynupoBaTh
BBIBOJIbI HA OCHOBE CPABHEHMSI,

- IPEICTABIAThH CYIIHOCTh ¥ 3HAUEHUE Ipolecca pealn3ally HaclIeICTBEHHOW HH(OpMAaLIUU B KIIETKE;



-IIPOBOJIUTH OMOJIOTHYECKHE UCCIIEIOBAHUS: CTABUTh OMbBITHI, HAOIIOAATh U OMUCHIBATh KJIETKH, CPABHUBATH
KJIETKHU, BBIJIESATH CYIIECTBEHHbIE IPU3HAKKU CTPOCHUS KIJIETKU U €€ OpPraHOUIOB;
-I10JIb30BAaThCSl COBPEMEHHOM LIUTOJIOTUYECKON TEPMUHOJIOTHEN;
-UMETh IIPE/ICTABIICHUS O BUPYCAaX U UX POJIH B )KM3HU APYTUX OPTraHU3MOB;
-000CHOBBIBaTh U COOMIOJATh Mepbl MPO(PUIAKTUKH BUPYCHBIX 3abosieBanuid ( B Tom umcie BUU-
nHpEKIun);
-HAXOJIUTh OMOJIOTHYECKYI0 HH(POPMAIHIO B PA3HBIX UCTOYHHUKAX, APTYMEHTUPOBATH CBOIO TOUKY 3PCHHSI,
-aHAJIM3UPOBATH U OIICHUBATh OMOJIOTHYECKYIO0 HH(OPMAIIHIO, TOTYyIaeMYI0 U3 pa3HbIX HCTOUHUKOB.
Opranu3sm (18 yacos)
Tewma 3.1.0pranusm — eguHoe 1ej10e. MHOrooopasue ;KMBbIX OpraHusMoB (1 Jac)

MmuorooOpa3ue opraHu3moB. OJHOKJIETOYHbIE M MHOTOKJIETOYHBIE OpraHu3mbl. Komonuu
OJIHOKJIETOYHBIX OPraHU3MOB.
Hemonctpanus. Cxema «MHOroo0pasue OpraHu3MoB ».
OcHoBHbIe OHATHS. OAHOKJIETOYHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.
Tema 3.2.00MeH BellecTB U NpeBpalieHue IHepruu (2 Jaca)

OHepreTuyeckuii OOMEH — COBOKYIHOCTb pEaKUUN pACLICIUIEHUSI CII0KHBIX OpPraHMYeCKHX
BenecTB. OCOOEHHOCTH SHEPreTUYeCKOro 0OMeHa y rpu0oB U GaKTepHii.
Tunsl nutanus. ABToTpodsl U rerepoTpodsl. OcobeHHOCTH 0OMEHa BEUIECTB Y JKMBOTHBIX, PACTCHHU U
Oakrepwii. [Inactuueckmii oOmeH. PoTocuHTeE3.
Hemonctpanus. Cxema «Ilytu metabonusma B KIETKE».
OcHoBHble TOHATUA. MeTabonu3m, sHepreTudeckuii oomeH, miuactudeckud oomeHn. ATd. AptoTpodsl,
rerepotrpodsl. DoTocuHTES.
Tema 3.3.Pa3muoskenue (4 daca)

Jlenenue kiaeTku. MHUTO3 — OCHOBa pOCTa, pereHepalnyy, pa3BUTUS U OECIONOro pa3MHOMKEHUS.
PazMHoxeHMe: 6ecrionioe u mojaoBoe. THUrbl 6ecrnonoro pa3MHOKEHHUS.
[TonoBoe paszmuoxkeHue. OOpa3zoBaHHE TMONOBBIX KIeTOK. Meio3. OMmIoJ0TBOpEHHE Y JKUBOTHBIX H
pacteHuil. buonormueckoe 3Hau€HUE OIJIONOTBOPEHHS. VICKyCCTBEHHOE OIBUIEHWE Y pacTeHud U
OTUIOZIOTBOPEHHUE Y )KUBOTHBIX.
Hemonctpanusi. CxeMbl W Ta0Omuiel: «Mwuto3 u  Mmeio3 », «lamerorenes», «Tumbl Oecmoyioro
pa3MHOXeHUsD», «CTpoeHne SHIEKIETKH U CIIepMaTo30uay.
OcHoOBHBIC MOHATHA. JKW3HEHHBIM HHMKI KJISTKH. MwuTO03, OHMOJIOrHYecKoe 3HadeHWe. THIbl Oecrolioro
pasMHOeHus. [lomoBoe pa3MHOXKEHHE U €ro OMOJIOrHMuYecKOoe 3HaueHHe. Pa3/enbHOMONbIE OPraHU3MbI U
repmadponuThl. Siineknerka M crnepmaro3oui. [amerorenes. Meiio3, Ouojoruueckoe 3HauCHHE.
Orm010TBOpEHHE: HAPYKHOE U BHYTpeHHEe. J[BOWHOE OTUIOIOTBOPEHUE Y PACTCHUI.

Tema 3.4. UnauBuaya bHOE pa3BUTHE OPTraHU3MOB (OHTOreHe3) (2 Jaca)



[IpsiMmoe u HempsiMoe pa3BUTHE. OMOPHOHAIBHBIM M IMOCTAIMOPHOHAIBHBIN MEPUOIBl PA3BUTHSL.
OcHoBHBIE 3Tarbl YMOpHoreHe3a. [[puIrHbBI HapyIIEHW pa3BUTHSI OpTraHU3MA.

OnTOreHe3 4enoBeka. PempoayKkTUBHOE 370pPOBbE; €0 3HAUCHUE JJIsi OYAYIIMX MOKOJEHHUH JIIoIeH.
ITocnencTBust BIUSHUS aJIKOTOJIs, HUKOTHHA, HAPKOTUYECKUX BELIECTB HA Pa3BUTHE 3apoOAbllla YEJIOBEKa.
[Teproapl MOCTAIMOPHUOHAIBHOTO PAa3BUTHSL.

Hemonctpanus. Tabmumpl: «OCHOBHBIE CTaJuU OHTOreHE3a», «IIpsiMoe U HempsiMoe pa3BuTHE». TabIuIIb,
dororpaduu, aMarpaMMbl U CTAaTHUCTUYECKUE JaHHBIC, JIEMOHCTPUPYIOIIME MOCIEACTBHS BIUSHUSA
HETraTUBHBIX (DAaKTOPOB CpeJlbl HAa PA3BUTHE OPTaHU3MA.

OcHoBuble ToHATHS. OHTOTreHe3. TUNBI pa3BUTHUSA: MPSMOE W HEMmpsMoe (pa3BUTHE C MeTaMop(ho3oMm).
Oranel 3MOpHOHANBHOIO pa3Butus. [leproapl mocTaMOpHoOHaNbHOIO pa3BuTus. BpeaHoe BausiHue KypeHus,
AJIKOT0JI5, HAPKOTHYECKUX MPENapaToB Ha pa3BUTUE OpraHU3Ma U MPOJOHKUTEIIBHOCTD KU3HHU.

Tema 3.5.HacjieAcTBEHHOCTh M H3MEHYHUBOCTD (7 4acoB)

HacneacTBeHHOCTP M HM3MEHYMBOCTH — CBOMCTBAa OpraHu3Ma. l'eHeTMka — Hayka o
3aKOHOMEPHOCTSX HACJIEeICTBEHHOCTH U U3MEHYUBOCTH.

I'. MeHnznenp — OCHOBOIIOJIO)KHUK T€HETHKU. 3aKOHOMEPHOCTH HACJIEI0BaHUs, YCTaHOBJIEHHbIE I
Mennenem. Monorubpunnoe ckpemniuBanue. [lepBoiii 3akoH MeHenss — 3aKOH JTOMUHHUpOBaHusA. BTopoit
3akoH MeHzaenss — 3aKOH paclIeIUIeHUs. 3aKOH YMCTOTHI ramer. JurubpumgHoe ckpemuBaHue. TpeTwii
3aKOH MeHzens — 3aKOH HEe3aBUCUMOI'O HacjaeA0BaHUsl. AHANM3UPYIOIIEe CKpelluBaHue.

XpoMocoMHasi Teopus HaclieZCTBEHHOCTH. CLeIIeHHOE Hacael0BaHUE PU3HAKOB.

CoBpeMeHHbIE NPEACTABIEHUS O TeHe U FreHoMe. B3anmMozeiicTBre reHoB.

I'enernka nona. ITonossie Xxpomocomsl. CLEIIEHHOE C ITOJIOM HAcJeA0BaHHUE.

3aKOHOMEPHOCTH  HM3MEHYMBOCTH. HacneacTBeHHas M HEHAClEICTBEHHAass WM3MEHYUBOCTD.
Mopaudukarnmonsas u3MeHUYMBOCTh. KomOuHaTHBHAs W MyTallMOHHAsT W3MEHYMBOCTH. Mytanmu. Twursl
MyTauuid. MyrareHuole pakTophbl.

3HaueHUe TeHETUKU AJI1 MEAUIMHBL. BiausiHue MyTareHoB Ha opraHu3M 4enoBeka. HacnenctBeHHbie

00J1e3HU YeTI0oBeKa, UX MPUYNHBI U MPOPUIAKTHKA.
HemoncTpanus. CxeMbl, WUTIOCTPUPYIOIIME MOHOTHOPHUIHBIE U IUTHOPUIHBIE CKPEIIMBAHUS; CLIETIIICHHOE
HaCJIEOBaHUE IIPU3HAKOB; IEPEKPECT XPOMOCOM; HACJIEIOBaHHUE, CLEIUIEHHOE ¢ TmosioM. IIpumepsl
MoU(UKAIM-0'HHOW M3MEHYMBOCTU. Marepuainbl, 1€eMOHCTPUPYIOIINE BIUSHUE MYTareHOB Ha OpPraHU3M
YeJI0BeKa

JlaGopaTopHbIe U TPaKTUYECKUE PAOOTHI

CocraBieHre NPOCTEHIINX CXEM CKpEIUBaHU ™.
Pemienue anemMeHTapHBIX reHeTHYECKHX 3aau™. M3yueHne n3MeH4YnBOCTH.
BrlisiBneHre HICTOYHUKOB MYTareHOB B OKpYXaroliei cpeie (KOCBEHHO) U OLIEHKAa BO3MOYKHBIX MOCIIEACTBUM

HX BJIMSHHA Ha OPTraHU3M.



OcHoBHbIe TOHATHSA. HaciaenctBeHHOCTh M M13MEHUNBOCTD. ['eHoTHII, peHoTum. ['ubpumonorndeckuii MeTo,
CKpeluBanue. JJOMUHAHTHBIA, pEelleCCUBHBIN. ['€Hbl, amienu. 3aKOHOMEPHOCTH HACIEIOBAHUS MPU3HAKOB.
3aKOH 4YMCTOTBI TaMeT. AHAJIU3UPYIOLIEE CKpELUIMBaHUE. XPOMOCOMHAas TEOPHUS HACIEIACTBEHHOCTH.
Ienetnueckue kapThl. ['@HOM. AyYTOCOMBI, MOJIOBBIE XPOMOCOMBI. MoAM(UKAITMOHHAS HW3MEHUYHUBOCTD.
KombOunatuBHas u MyTalinoHHasi U3MEHUYUBOCTh. MyTareHHsie ¢aktopsl. HacnencTBeHHbIE 601€3HU.
OcHoBbI cesiekniuu. buorexnosiorus (2 yaca)

OCHOBBI CENEeKIMU: METOAbl W JOCTIKeHUs. ['eHeTmka — TeopeTudeckass OCHOBA CENEKIIHU.
Cenexkuusa. Yuenne H. WM. BaBwioBa 0 IleHTpax MHOTooOpasuss M TPOUCXOXKIEHHUS KyJIbTYypHBIX
pactenuii. OCHOBHBIC METOJIbI CEJIEKIINU: TUOPUIU3ALINS, UCKYCCTBCHHBIH 0TOOp. OCHOBHBIC TOCTHKEHUS U
HAIpPAaBIICHUS PA3BUTHUS COBPEMEHHOMN CEJICKIIUH.

buorexnonorus: JIOCTUKEHUS u NEPCIEeKTUBBl  Pa3BUTHSL. ['ennas UHKEHEpHS.
Knonuposanue. ['eHeTHYECKH MOAU(PUITUPOBAHHBIC OPTAHU3MBL. DTUYCCKUE ACIIEKTHI Pa3BUTUS HEKOTOPBIX
MCCIIEIOBAHUI B OMOTEXHOJIOTHH (KJIOHUPOBAHUE YETIOBEKA).

HemoHnctpauusa. Kapra-cxema «LleHTpbl MHOrooOpasuss M NPOUCXOXKJIEHUS KYJIbTYPHBIX PACTEHUI».
I'epbapHbie MaTepHalibl M KOJUICKIIUM COPTOB KYJIbTYPHBIX pacrteHui. Tabmumbl: «Ilopomsl qoManrHux
KHUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui». CXeMbl CO3JaHHs TEHETUYECKH MOAU(PUIIMPOBAHHBIX
MPOJAYKTOB, KJIOHWPOBAHUS OPraHU3MOB. MaTepuanbl, WUIIOCTPUPYIOLIUE TOCTHXKEHUS B 00JIacTH
OMOTEXHOJIOTHH.
DKcKypcus

MHoroo6pa3ue COpToB pacTEHUN W TMOPOJ KUBOTHBIX, METOJBI WX BbIBeACHUS ((depma,CeleKInOHHas
CTaHIUs, CEILCKOXO03SMCTBEHHAS BBICTABKA).

JlaGopaTopHble U MpakTU4YeCKnue paboTh
AHaJN3 1 OLEHKA 3TUYECKUX aCIEKTOB PA3BUTHSI HEKOTOPBIX UCCIIEOBaHUI B OMOTEXHOIOTHH.

OcnoBuble oHsTHs. Cenekiust; rubpuauzanus u oroop. Copt, moposa, mramMMm. buorexnomnorus. ['ennas
umxeHepus. Kinonnpopanue. ['eneTndeckn MOoAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

IIpeaMeTHbIE pe3ybTAThI 00yUeHMSI.

VYuyamuecs 1071KHbI yMeThb:

- XapaKTepU30BaTh BKIIAJ BBIJAOIINXCS YUYEHBIX B pa3BUTHE OMOIOTHYECKON HAYKH;

- XapaKTepHU30BaTh POJIb OMOJIOTHU B (HOPMUPOBAHUHN HAYYHOTO MHUPOBO33PEHNS;

- IMETh TPEJICTaBIIEHHe 00 OpraHu3Me, €ro CTPOCHHUH U TMPOIeccax KU3HENEATeIbHOCTH (0OOMEH BEIEeCTB,
pa3MHOXKEHHUE, IeTICHUE KIETKH, OTUIOI0TBOPEHHUE), O MHOTOOOPa3uu OPTaHU3MOB;

- BBIJCNIATH CYIIECTBEHHBIE MPU3HAKK OPraHU3MOB ( OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX), CPAaBHUBATH
Ouosoruueckrue oOBEKThl, CBOMCTBA M MPOLECCHl ( TUIACTUYECKHI M 3HepreTudyeckuii ooMeH, Oecroioe U

MI0JIOBOE PAa3MHOXKEHHE, MUTO3 U MEHO03, SMOPHOHAIBHBIA U MOCTAIMOPHUOHAIBHBIA MEPUObI, MPSIMOE U



HENpsIMO€ pa3BUTHE, HACIEACTBEHHOCTh U WU3MEHYHBOCTH, JTOMUHAHTHBIA M PELIECCUBHBIN MPU3HAKU) U
(GbopMynpoBaTh BHIBOJIBI HA OCHOBE CPABHEHMS,

- TIOHMMaTh 3aKOHOMEPHOCTHM WHAMBHUIYAJbHOTO pPa3BUTUS OPraHM3MOB, HACJICJCTBEHHOCTH U
U3MEHUYUBOCTH;

- XapakTepu3oBaTh cojepkaHue 3akoHOB [.Mengens u T.-X.Moprana u mnoHMMarb HUX pPOJb B
(bopMUPOBaHUM COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTUHBI MUPA;

-pemiath 3JEMEHTAapHblE T'€HETUYECKUE 3aJauyd, COCTaBIATh JJIEMEHTApHBIE CXEMbl CKPELIUBAHUS;
II0JI30BaThC COBPEMEHHOM I'€HETUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;

- INPUBOAMUTH JOKA3aTeJIbCTBA POJCTBA JKUBBIX OpPraHU3MOB HA OCHOBE IIOJOKEHUW TEHETHKU U
AMOPHOJIOTHH;

- OOBACHATH OTPULATEIILHOE BIIMSHUE QJIKOTOJIs, HUKOTHHA, HApPKOTUYECKMX BEILIECTB HA pa3BUTHE
3apo/iblllia YEJIOBEK; BIMSHUE MyTareHOB Ha OPraHU3M YeJIOBEKa;

- XapaKTepu30BaTh HAPYIICHHs Pa3BUTHUS OPraHU3MOB, HAClEACTBEHHBbIC 3a00JeBaHUS, OCHOBHBIC BH/IbI
MYTaLWH;

- 00OCHOBBIBATH W COONIONATh MeEpbl MPOQWIAKTUKHA BPEAHBIX IPHBBIYEK (KypeHHE, aJIKOTOJIH3M,
HapKOMAaHHUs);

- BBISIBJISITh UICTOYHHKHU MYTareHOB B OKPYKarollei cpeie (KOCBEHHO);

- uMeTh mpenctaBieHue o0 yuenuun H.M.BaBunmoBa o IeHTpax MHOrooOpas3usi U MPOUCXOKIACHUS
KYJIbTYPHBIX PaCTCHUI;

- XapaKTepU30BaTh OCHOBHBIE METO/IbI U JOCTUKEHUS CENIEKIINN;

- OILIGHUBATh 3THUYECKUE ACHEKThl HEKOTOPBIX MCCIIEAOBAHUI B 00JacTH OMOTEXHOJIOTUHU (KJIOHUPOBAHHE,
HCKYCCTBEHHOE OIUIOIOTBOPEHUE, HAIIPABJICHHOE U3MEHEHUE FeHOMA);

-OBJIa/IeBaTh yYMEHUSAMHU M HaBbIKAMHU IIOCTAHOBKM OHMOJOTMYECKHX DSKCIIEPUMEHTOB M OOBACHATH HX
pE3yJIbTaTHI;

- HaXOAWTHb OWONOTMYECKYI0 WH(OPMALMIO B Pa3IMYHbIX HMCTOYHHUKAX, apTyMEHTHPOBATh CBOIO TOUKY
3peHus;

-aHaJIM3UPOBATh U OLIEHHWBATh OMOJOTMYECKYI0 HH(OPMALIKIO, TOJIYy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB.

COJAEPKAHUE YYEBHOI'O MATEPHAJIA
11 kaace
Paznea 1. Bua (19 yacoB)
Tema 1.1 UcTopusi 3BOIIOIIMOHHBIX Haei (4 yaca)
Hctopus HBOMIOIMOHHBIX uaei. Pa3Butme OueHONM B 10JapBMHOBCKUM Iepuoi. 3HaueHue pador K.
Jlunnes, yuenus K. b. Jlamapka, teopun XK. KroBee. IIpeanocbuiku Bo3HukHOBeHUs yueHus Y. JlapBuHa.
OpomtorionHass Teopust Y. Jlapsuna. Ponp »BomOLMOHHONW Teopuu B (QOPMHUPOBAHUM COBPEEHOU

€CTECTBEHHOHAYYHON KAPTUHBI MUpA.



Hemonctpanus. Kapra-cxema mapmpyra myremectsus Y. [lapBuna. ['epObapHble MaTepHalibl, KOJJIECKIIUH,
dotorpadhuu U Apyrue MaTepuaibl, MOKa3bIBAIOUIME HHIMBUIYaJbHYI0 H3MEHUYHMBOCTH U pa3HOOOpazue
COPTOB KYJIbTYPHBIX PACTEHUI U MOPOJ JOMALIHUX )KUBOTHBIX.

OcHoBHble ToOHATHS. DBOodronus. KpeanmmonusM, TpaHchOpMHU3M, OSBOMIONHMOHM3M. [pymmoBas
MH/IMBUyalIbHAs W3MEHYMBOCTh. MckyccTBeHHBIH 0TOOp. boppba 3a cymectBoBaHue. EcTecTBeHHBIH
otbop.

Tema 1.2 CoBpemMeHHO€ 3BOJIOIMOHHOE YUeHue (8 4acoB)

Bun, ero kpurepun. [lonymsauuss — CTpyKTypHas €IWMHMLA BHJA, eAuHULA 3Botonuu. CHHTeTHYecKas
TEOpUsl HBOJIOLMHU. J[BIKYIIME CHJIBI SBOJIIOIMM: MYTAllMOHHBIM IIPOLECC, MMOMYJISILMOHHBIE BOJIHBI,
M30JIALUS, €CTECTBEHHBIN O0TOOp; MX BIUSHHE Ha T€HOPOH MOMYIAIUH. By 1 CTaOMIM3UP YOI
€CTECTBEHHBI O0TOOp. AnanTaly OpPraHU3MOB K YCJIOBHSIM OOWUTaHUS KaK pe3ylbTaT JeHCTBUS
€CTeCTBEHHOT0 0TOopa. BunooOpa3oBaHue kak pe3yabTaT 3BOMOIUH. CiocoObl U IyTH BU000Pa30BaHHUS.
Coxpanenne MHOrooOpa3us BHJIOB KaK OCHOBA YCTOMUYMBOro pa3BuTUsi Ouocepsl. [ 1aBHbIE HaNpaBiIeHUS
3BOJIFOLIMOHHOIO Tpoliecca. buonornyeckuil nporpecc u Ouosiornyeckuil perpecc. [IpuunHbl BeIMUpaHUS
BU/JIOB.

JlokazarenbCcTBa 3BOJIOLMHN OPraHUYECKOT0 MUPA.

HemoHcTpanusa. Cxema, WUIIOCTpUpPYIOLIAs KpUTepuu Buaa. Tabmuubpl W cXeMbl: «JIBUXKylue CHlbl
sBononmny, «O0pa3oBaHUE HOBBIX BHAOB», «CXOACTBO HAYaNbHBIX CTaJUNA SMOPHOHATBHOIO PA3BUTHS
[I03BOHOYHBIX». ['epbapuu, KOMIEKUMH W JApyrue HarisgHble MaTepuasbl, JIEMOHCTPUPYIOIINE
MPUCIIOCOOJIEHHOCTh OPTraHU3MOB K CpeJie 0OUTaHus U pe3yJbTaThl BU1000pa3oBaHusl. Tabnuibl, MyJIsHKU U
JpyTHE HarjasAHble MaTepUallbl, JEMOHCTPUPYIOIIME TOMOJIOTUYHBIE U AaHAJOTHYHBIE OPraHbl, UX CTPOCHHE
U TIPOMCXO0XKJICHUE B OHTOTE€HE3E; PYAUMEHTHI U aTaBU3MBI.

JlaGopaTopHble U MpakTU4YeCKnue paboThl

Omnucanue ocobeii Buaa mo Mophoaoru4eckoMy KpUTepHIo.

BbIsiBIIeHNE H3MEHYMBOCTH y 0COOEH 0JJTHOTO BUA.

BrisiBnenue npucnoco0aeHnii OpraHu3MoB K cpesie OOuTaHus *.

DKckypceus ( 10 YCMOTPEHUIO U TPU HAJTMYUH CBOOOIHOTO BPEMEHHM )

MHuoroo6pasue BII0B (OKPECTHOCTH IIKOJIBI).

OcHoBHble TOHATUA. Bupn, nomynsauus; ux kpurepud. ['eHodona. [IBWKymiume CHIbI 3BOJIOLHMH:
MYTAIlMOHHBIM TIPOIECC, MOMYJSIUOHHBIE BOJIHBI, HW30JAIUSA, €CTECTBEHHBIM OTOOp. JIBMXKymuid u
crabmmupyromuii 0Toop. Crocods! U MyTH BUI000pa30BaHUS.

Tema 1.3 IIpoucxoxkaenue xu3Hu Ha 3emJe (3 yaca)

Pa3Butue mnpencraBieHuii o0 BO3HUKHOBEHMHU kuU3HU. Ombitel @. Pemu, JI. Ilacrepa. ['umore3st o
IIPOUCXOXKACHUN SKU3HMU. CoBpeMeHHbBIE B3IJIsAbl Ha BO3HUKHOBEHHME >XM3HU. Teopus OmnapuHa —
XonaeitHa. VYcilokHEHHME JKMBBIX OpraHu3MoB Ha 3emsie B mporecce [lemoncrpanus. CXeMbl:

«Bo3HUKHOBEHNE OIHOKJICTOYHBIX 3YKAPHUOTHUYCCKUX OPTaHHU3MOB), ((SBOJ'IIOHI/IH PaCTUTCIIBHOIO MHpa»,



«DBOJIOLNA KUBOTHOTO MUpay. Pernpoaykiun KapTuH, n3o0paxaroumx (aopy u gayHy pa3iudHbIX 3p U
nepuo1oB. OKaMEeHeNoCTH, OTIEYATKH OPraHU3MOB B JIPDEBHUX NOPOAAX.

JlabopatopHble 1 MpaKTUIECKHE PAOOTHI

AHanu3 1 OLEHKa pa3JInYHbIX TUIOTE3 IPOUCXOKICHUS KU3HHU.

DKcKypcus

Hcropus pa3Butus xu3HU Ha 3eMiie (KpaeBeIUeCKUM My3ei).

OcHoBuble noHsATus. Teopuss Onapuna — XongeitHa. XuMu4ecKkas 3BoJoLUs. bruonornueckas 3BoIOLHUS.
[ToctenenHoe ycaoKHEHUE OpraHU3alMM U MPHUCIIOCOOTICHHS K YCIOBUSM BHEIIHEH Cpelibl OpraHU3MOB B
IIPOLIECCE IBOJIIOLMH.

Tema 1.4. Ilpoucxoxaenue yejoBeka (4 yaca)

'unore3bl mpoucxoxaeHus yenoBeka. IloynokeHue yenoBeka B CHUCTEME JKMBOTHOIO MHpa (Kjacc
Mninekonuratomue, otpsng [lpumarer, pon Jlroaw). DBodtouus dYelloBeKa, OCHOBHBIE JTambl. Pacel
yenoBeka. [Ipoucxoxienue yenoBeueckux pac. BumioBoe eIMHCTBO YeI0BEYECTBA.

HemoHctpanusa. Cxema «OCHOBHBIE 3Tambl 3BOJIIOLMU 4elnoBeKa». TaOiuipl, M300pa)aroliye CKeJIEThl

YCJIIOBCKA U IIO3BOHOYHBIX KMBOTHBIX.

JlaGopaTopHble U NpakTUYecKre padoThl BhIsBIEHNE TPU3HAKOB CXOJICTBA 3apObIIIEH YeIOBeKa U APYTUX
MJIEKONMTAIOIINX KaK JOKA3aTeIbCTBO UX POACTBA. AHAIU3 U OLIEHKA Pa3JIMYHBIX TUIIOTE3 IPOUCXOKACHHUS
YEJI0BEKa.
DKCKypcust
[TpoucxoxaeHue 1 BOJIONHS YeTOBEKa (MCTOPUUECKHUH WIIM KPAaeBETUECKUI My3€eit).
OcHoBHble nOHATHA. [Ipoucxoknenue uenoBeka. OCHOBHBIE 3Tallbl 3BOJIIOLUHU. J[BWKyIIME CHIIBI
aHTponoreHesa. YenoBeueckue pacol, UX €AUHCTBO.
IIpenmeTrHble pe3yJibTaThl 00yUYeHHS.
Yaamuiicst TODKEH:
- XapaKTepu30BaTh BKJIAJ BBIIAIOLIMXCS YUEHBIX B pa3BUTHE OMOJIOIMYECKON HAYKH;
- XapaKTepu30BaTh pojib OMOJIOrHU B (POPMHUPOBAHUN HAYUHOTO MUPOBO33PEHUS;
- IOHUMATh CYIIIHOCTb 3BOJIIOLMOHHON TEOPHUHU, CIOKHBIE U IPOTUBOPEUNBHIE ITYTH €€ CTAHOBJICHUS, BKJIA]
B (hopMHpOBaHHE COBPEMEHHOMN €CTeCTBEHHO-HAYYHON KapTHHBI MHUPA;
- BBIJICJIATD CYIIECTBEHHbIE PU3HAKN OMOIOTHYECKUX 0OBEKTOB (BUI0B) U MPOILIECCOB (IEHCTBHE
HCKYCCTBEHHOT'O M €CTECTBEHHOT0 0TOOpa, (hopMUpPOBaHKE MPUCTIOCOOIEHHOCTH, 00pa30BaHue BUIOB);
- 00BSACHATH MPUUMHBI SBOJIIOINH, U3MEHSIEMOCTH BHUJIOB;
- IPUBOJIUTH J0Ka3aTeNIbCTBA (ApryMEHTAI1I0) HEOOXOAUMOCTH COXpaHEHUsI MHOI000pasusl BUJIOB;
- YMETh MOJIb30BATHCS OMOIOTUYECKO TEPMUHOIOTHENH U CUMBOJIMKOM;
- pemarthb JIeMeHTapHbIe OMOJIOTHUECKUE 3a/1a4H;
- OIUCHIBATh 0CO0EH BHIOB 11O MOP(OTOTUUECKOMY KPUTEPHIO;

- BBISIBJISITH IIPUCIIOCOOJIEHUS OPTaHU3MOB K CpeJie OOMTaHMUS;



- CpaBHUBATh MPOLECCH ECTECTBEHHOI'O U HCKYCCTBEHHOTO 0TOOPA;

- aHaJIM3UPOBAThH U OLIEHUBAThH PA3IMYHBIE THUIIOTE3bI IPOUCXOKICHHUS )KU3HU U YETIOBEKa;

apryMEHTHUPOBATH CBOIO TOUKY 3PCHHSI B X0JI€ JUCKYCCHH TI0 00CYKICHUIO THITOTE3 CYITHOCTH U
MMPOUCXOKACHUA )KU3HU, HpOGJ’IGMBI MMPOUCXOXKACHUA UCIIOBCKA,

- OBJIa/IeBaTh YMEHHUSIMH U HaBbIKAMHU TOCTAHOBKU OMOJIOTMYECKHUX SKCIIEPUMEHTOB U YUUTHCA OOBACHATH
WX pe3yNbTaThl;

- HAXOJUTh OMOJIOTHYECKYIO HH(OPMAIIHMIO B Pa3HBIX HCTOYHHUKAX;

- QHAJIM3UPOBATH M OLICHUBATH OMOJIOTHYECKYIO0 HH(POPMALIHIO, TIOTYIaeMYIO U3 Pa3HbIX HCTOYHUKOB
Pa3nen 2 Ixocucremsl (11 yacoB)

Tema 2.1 Dxosornyeckue paxTopsl (3 yaca)

Opranusm u cpena. Ilpenver um 3amadum dKONIOTHH. DKoJorudeckue (akTopsl cpensl (aOMOTHYECKHE,
6I/IOTI/I‘IGCKI/IG, aHTPOHOFCHHI)Ie), HUX 3HAQ4YCHUC B JKU3HU OpPraHu3MOB. 3aKOHOMepHOCTI/I BIIMSAHUA
HKOJIOTMUECKUX (PAKTOPOB HaA OpraHu3Mbl. B3auMooTHOIIEHUST MEXIy OpraHu3Mamu. MexXBHI0BbIE
OTHOIICHHUS: MTapa3UTU3M, XUITHHYECTBO, KOHKYPEHIIHSI, CHMOHO3.

HemoncTpanus. Harnsaasie MaTepuanbl, AEMOHCTPUPYIOIINE BIUSHUE YKOJOTUYECKUX (DAKTOPOB HA KUBBIC
opranusmsl. [Ipumepsl cumO103a B IpUpOIE.

OcHoBHbIe TOHATHA. DKoJorus. BHemHss cpeaa. Dxonornyeckue GakTopbl. AOMOTHUECKHUE, OMOTHYECKHE
U aHTponoreHHble hakTopsl. [lapazuTusm, XUITHIYECTBO, KOHKYPEHIIHS, CUMON03. DKOJIOrHYeCcKasi HUMIA.
Tema 2.2 CTtpykTypa 3kocucreM (4 yaca)

BunoBas u mnpocTpaHCTBEHHas CTPYKTypa OJKocucTeM. IIumeBble CBS3M, KpyroBOpOT BEIIECTB H
MIpeBpaIeHHs] SHEPTUU B dKocucTeMax. [IpHunHbI yCTOWYMBOCTHA U CMEHBI JKOCHCTEM. BiusiHue yenoBeka
Ha ’KocHucTeMbl. VIcKycCTBEHHBIE COOOIIECTBA — arpoIIEHO3HI.

Hemonctpanus. Cxema «IIpocTpaHCTBeHHast CTPYKTypa OSKOCHUCTEMBI (SIPYCHOCTh PAaCTHUTEIHHOTO
coobmrecTBa)y». CxeMbl U TaOIHIIbI, IEMOHCTPUPYIONINE MUIIEBbIE IIENMU U CETH; SKOJOTUYECKIE TTHPAMUIbL;

KpPYrOBOPOT BEIECTB U DHEPTUH .
JlaGopaTopHble U IpakTUYECKUE padboThbl

CocraBieHne cxeM Iepelaur BEIecTBa U YHEPTruH (IIeTIel MUTaHMs) B 9KOCUCTEME.

BrbIsiBIIeHNE aHTPONOT€HHBIX U3MEHEHHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH.

CpaBHHUTENbHAS XapaKTEPUCTUKA MPUPOIHBIX SKOCHCTEM M arpOIKOCHCTEM CBOEH MECTHOCTH.
HccnenoBanue U3MEHEHUI B SKOCUCTEMAaX Ha OMOJIOTUYECKUX MOJETSAX (aKBapUyM).

Pemienue skonorndyeckux 3aznad.

OKcKypcus

EctectBenHsblIe (Jiec, MmoJie U Ap.) U UCKYCCTBEHHBIE (MapK, caJl, CKBEp LIKOJIbI, ()epMa U JIp.) SKOCUCTEMBI.
OcHOBHbIE TOHATHA. ODKOCHUCTEMa, OMOreoleHO3, OHOLIeH03, arpoueHo3. IlpoayleHTbl, KOHCYMEHTHI,
penyueHTsl. [IuieBsie enu 1 ceTH.

Tema 2.3 buocdepa — rinodajibHas 3KocHcTEMA 2 Yaca)



buocdepa — rmobanpHas skocucrema. CoctaB U cTpykTypa Omochepsl. Yuenue B. U. Bepnanckoro o
ounocdepe. Posb xuBbIX oprann3mMoB B 6uocdepe. buomacca 3emimn. buonornyeckuii KpyroBopoT BEIIECTB
(Ha mpuMepe KPyroBOpoTa BOJBI M YTIEPOAQ).

Hemonctpanus. Tabmunsl u  cxembl: «CTpykTypa Ouocheps», «KpyroBopor Boasl B Ouocdeper,
«KpyroBopot yriepona B 6uocdepe». Harnsaaeiii MaTepuan, OTpakKaroIuil BU0BOE Pa3HOOOPA3He KUBBIX
OopraHu3MoB Ouocepsl.

OcHoBuble noHATUA. buocdepa. JKuBoe BelecTBO,0MOreHHOE BEUIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE
BenlecTBo. buomacca 3emin.

Tema 2.4 buocdepa u yesioBek (2 yaca)

buocdhepa u uenosek. ['mobanbpHbIe 3KOJOTrMYEcKHe MpoOieMbl U HyTH ux peuienus. [locnencrBus
NEeSTEILHOCTH 4YeNlOBeKa il OKpyskawomier cpenbl. IlpaBuna moBeaeHuss B npupojaHoi cpene. Oxpana
MIPUPOJIBI ¥ PAIIIOHATBFHOE UCTIOIB30BAHUE MIPUPOIHBIX PECYPCOB.

HemoncTpanus. TabauIpl, WUTFOCTPUPYIONIUE TJI00aTbHBIC JKOJOTHYECKHE TPOOJIEMBbI M TIOCICACTBHS
NesTeIbHOCTH 4YelloBeKa B OKpyKaromedl cpeae. KapTbl HalMOHANbHBIX MApKOB, 3alOBEIHUKOB U
3aka3HuKoB Poccun.

JlabopartopHble U paKTUYecKre paboThI

AHanu3 U OlleHKa MOCIEACTBUI COOCTBEHHOM 1eATEIHHOCTH B OKpPYIKaIOIIEeH cpeie.

AHanu3 U OlleHKA III00aTbHBIX 9KOJOTHYECKUX MPOOJIeM U MyTel X pelieHusl.

Pe3epB Bpemenu — 4 yaca

IIpenmeTHbIe pe3yJibTAaThI 00yUYeHHS.

Yyamuics 10JKEH:

- XapaKTepU30BaTh BKIIAJ BBIJAIONINXCS YUYEHBIX B Pa3BUTHE OMOIOTUYECKON HAYKH;

- XapaKTepU30BaTh POJIb OMOJIOTHH B (POPMUPOBAHUH HAYYHOTO MUPOBO33PCHHS,

- BBIJICJISITh CYIIECTBEHHBIE TPU3HAKK OUOJIOTHYECKUX OOBEKTOB (dPKOCHCTEM, OHoc(epbl) U MPOIECCOB
(KpyroBOpOT BEIIECTB U MPEBpAIIEHHE YHEPTUU B IKOCHUCTEMaxX U orochepe);

- 00001aTh U CHUCTEMATH3WPOBATH MPEACTABICHUS 00 HKOCHCTEMax Kak IIeIOCTHBIX OHOIOTHYECKUX
CUCTEMax, O 3aKOHOMEPHOCTSIX, TIPOSBIISIONINXCS Ha JIAHHOM YPOBHE OpPTaHH3AIMH XUBOTO ( KPYrOBOPOTE
BEIIECTB M MIPEBPALICHUS YJHEPTHH, TUHAMHUKE H YCTOWIHMBOCTH YKOCHCTEM);

- MOHUMaTh cofiepxkanue yueHus B.U.BepHaackoro o 6uocdepe;

- MIOHUMATh HEOOXOUMOCTh PeATU3AINH UIEH YCTOWYUBOTO pa3BUTUS OHMochepsl, €€ OXpaHbl,

- pa3BHBaTh OOMICOMOJIOTHYECKHE YMEHHUS Ha DKOJIOTHYECKOM COJCp)KaHWH: HAOII0JaTh M BBISBIATH
MPHUCIIOCOOJICHHS Y OPTaHU3MOB, aHTPOIIOTCHHBIC U3MEHEHUS B IKOCHCTEMAX;

- O0BSCHATH MPUYMHBI YCTOWYMBOCTU U CMEHBI 3KOCHUCTEM;

- IPUBOJIUTH JOKA3aTeNbCTBA (AprYMEHTAINI0) HEOOXOMMOCTH COXPAHEHUSI MHOTOOOpa3Hsl BHIOB;

- pemaTh dJIEMEHTapHbIE OWOJIOTHMYECKUE 3aJaud; COCTaBIIATh CXEMBI IEPEHOCAa BEUISCTB M JHEPTUU B

IKOocHcTeMax (IIeNU MTUTaHU );



- BBIIBJSITH QHTPOTIOT€HHBIE M3MEHEHHS B 9KOCHCTEMax CBOEH MECTHOCTH, M3MEHEHHS B HKOCHCTEMax Ha
OMONIOTHYECKHUX MOJEIISX;

- CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI (IIPUPOJHBIE IKOCHUCTEMBI CBOCH MECTHOCTH) M (POPMYIHPOBATH
BBIBOJIbl HA OCHOBE CPaBHEHHUS;

- 000CHOBBIBATh U COOJIIO/IATH MTPABUIIA TIOBEJICHNS B IPHUPOIHON Cpesie;

- QHAJTM3UPOBaTh M  OICHUBATh MOCIEACTBUS COOCTBEHHOW [EATENFHOCTH B OKpYXKaloIleH cpene,
r7100aIbHBIE U KOJIOTHYECKHE TPOOIIEMBI;

- apryMEHTHPOBATh CBOIO TOUKY 3PEHUS B X0OJI€ TUCKYCCUH 110 00CYKICHHUIO SKOJIOTUYECKHUX MPOOIIEM;

- YMETb I0JIb30BATHCS OMOJIOTMYECKON TEPMHHOJIOTHEH U CHMBOJIUKOMN;

- OBJIA/ICBaTh YMCHUSMHU M HAaBBIKAMH ITOCTAHOBKU OHMOJIOTHUECKHX HKCIIEPUMEHTOB M YYHUTHCS OOBICHSTH
UX Pe3yJbTaThl;

- HAXOJUTh OMOJIOTHYECKYIO HH(OPMAIIHIO B Pa3HBIX HCTOYHHUKAX;

- aHAJIM3UPOBATh U OLICHUBATh OMOJIOTHUYECKYIO0 HH(OPMALIHIO, TOIYYaEMYI0 U3 pa3HbIX HCTOYHHUKOB.
BocnuraresbHble 3a1a4M, peliaeMble B npouecce udyyeHusi omosnornu B 10 — 11 knaccax:

e (opmMupoBaHUe y IITKOJIbHUKOB COBPEMEHHOU €CTECTBEHHOHAYUYHON KapTUHBI MUPA,
OCHOBAHHOU Ha MOHMMAHHUU B3aUMOCBA3H 3JIEMEHTOB KUBOU U HEKUBOU IIPUPOJIHI,

OCO3HAaHHH YE€JIOBEKA KaK YaCTU IIPHUPOADI;

e (opMupoBaHHe Yy yUaIIUXCsA 1€JIOCTHON CUCTEMBI 3HAHUH O JKUBOU IIPUPOJIE U €€

OTJIMYUTEJIBHBIX ITPHU3HAKAX — ypOBHeBOﬁ Opranu3anuu 1 3BOJIIOITUM;

e TpUOOpETEHHE MIKOJbHUKAMU OIBITAa Pa3HOOOPA3HON IPAKTUUECKOU JeATETbHOCTH, OIbITA

MMO3HAHUSA U CAMOIIO3HAHUS B MPOIlecce U3ydeHUs1 OKPYKaloIero MUpa;

e BOCIHTaHUE YOEKJIEHHOCTU B BO3MOKHOCTHU ITO3HAHUS 3aKOHOMEPHOCTEHN KUBOU
IPUPO/IBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K HEel, COOTIOEHUS STHIECKUX HOPM

[P IIPOBEIEHU N OMOJIOTUYECKUX UCCIIEOBAHUI;

e HCIOJIB30BaHUE MPUOOPETEHHBIX 3HAHUI U YMEHUU B IOBCETHEBHOU JKU3HM JIJIS OIIEHKU
IIOCJIEICTBUU CBOEH J1esTeJIbHOCTU 110 OTHOIIIEHUIO K OKpY»Kalolllel cpefie, COOCTBEHHOMY
3/I0pPOBBIO; BHIPAOOTKY HABBIKOB 9KOJIOTHYECKOU KYJIBTypbl; 000CHOBAaHUA U COOJIIOIEHU

Mep npodmIakTUKH 3a0o1eBannii u BUY-undexknuu;

e CO3JlaHME YCJIOBUH JIJIsI BO3BMOXKHOCTH OCO3HAHHOTO BHIOOpA UHAVUBULYJIbHON
o0pa3oBaTeIbHOU TPAEKTOPUHU, CIIOCOOCTBYIOIIEN MTOC/IEYI0IIeMY TPodeCcCHOHATEHOMY
caMoOIIpeZieJIeHNI0, B COOTBETCTBUU C UHAUBU/IyaJIbHBIMU UHTEpECAMU pebeHKa 1

MOTPEOHOCTSAMU PETHOHA.

3. Kputepun u HOpMbI OlleHKH

3HAHUI U yMeHUI 00y4alIuXcs 32 YCTHBII OTBeT.



Otmerka "'5" craBuTCA B Cilydae:

1. 3HaHus1, MOHUMAaHUS, TTyOUHBI YCBOCHHSI 00yJaroMMcs Bcero 00bEMa MporpaMMHOT0 MaTepHarna.

2. YMeHUs BBIICIATH TI1aBHBIC TIOJIOKEHUS B U3YYCHHOM MaTepHualie, Ha OCHOBaHHH (DAKTOB U IPUMEPOB
000011aTh, 1ETaTh BEIBOJIBI, YCTAHABIIMBATH MEXKIIPEAMETHBIE M BHYTPUIIPEAMETHBIC CBSI3U, TBOPUECKU
MPUMEHSIET MOJIyYeHHBIC 3HAHUS B HE3HAKOMOM CUTYaIlHH.

3. OrcyTcTBUE OIIMOOK U HEAOYETOB IPU BOCIPOU3BEICHUU U3YYEHHOTO MaTepHaa, pu YCTHBIX OTBETaxX
YCTpaHEHHUE OTJEIbHBIX HETOUHOCTEN C TOMOIIBIO IOMOJIHUTENBHBIX BOIIPOCOB YUUTEIS, COOJIIOACHUE
KYJIBTYPbl TUCHMEHHOW M YCTHOW peuu, MpaBuil 0(hopMIICHUSI TUCHbMEHHBIX PadoT.

Otmerka "4":

1. 3HaHMe BCero M3Y4EHHOT'0 MPOrpaMMHOr0 MaTepHara.

2. YMeHUu# BBIJICISITH TIaBHBIE TIOJIOKEHUS B U3y4EHHOM MaTepualie, Ha OCHOBaHUU ()aKTOB U IIPUMEPOB
000011aTh, IETaTh BEIBOJIBI, YCTAHABINBATH BHYTPUITPEIMETHBIC CBSI3H, IPUMEHSTH IMOTYICHHBIC 3HAHUS HA
MIPaKTHKE.

3. He3HauntenbHblie (HErpyObie) OMIMOKY U HETOUETHI IPU BOCIIPOU3BEACHUN N3YYEHHOTO MaTepuana,
COOJTFOICHHE OCHOBHBIX IIPABWII KYJIBTYPHI MUCBMEHHON M YCTHOW Pedu, MpaBuiI 0(hOPMIICHUS ITUCHbMEHHBIX
pabor.

OtMmetka "3" (ypoBeHb MpeACTaBICHUHN, COYETAIOIINXCS C ATIEMEHTAMU HAYYHBIX MTOHSATUH):

1. 3HaHKe U yCBOEHUE MaTepualia Ha YPOBHE MUHUMAIbHBIX TPEOOBAHUI IPOTPaMMBbL, 3aTPYJTHEHHE MTPU
CaMOCTOSATEIILHOM BOCITPOM3BEIEHUH, HEOOXOAMMOCTh HE3HAYUTEIHLHOU MOMOIIH MPENoAaBaTesl.

2. YMmenue paboTaTh Ha YPOBHE BOCIIPOU3BEICHUS, 3aTPYTHEHUSI IPU OTBETaX HAa BUIOU3MEHEHHBIE
BOIIPOCHI.

3. Hanmuuue rpy06oii ommOKH, HECKOJIBKUX HETPYOBIX TPU BOCTIPOU3BEICHIUH U3yYEHHOT'O MaTepuraa,
HE3HAYUTEJIbHOE HECOOII0IEHNE OCHOBHBIX MPABUJI KYJIBTYPhI MIUCBMEHHOM U YCTHOM peuu, IpaBuil
oopMIIeHUs MUCHbMEHHBIX PaboT.

Otmetka "2'":

1. 3HaHMe ¥ yCBOEHUE MaTepHalia Ha YPOBHE HUKE MUHUMAbHBIX TPEOOBAHUN IPOTPAMMBI, OT/ICTbHbBIE
MpeACTaBICHUS 00 U3yYEHHOM MaTepHale.

2. OtcyTcTBHE YMEHUN pabOTaTh Ha YPOBHE BOCIIPOU3BEICHHSI, 3aTPYAHEHUS IPY OTBETAX HA CTaH/IAPTHBIC
BOIIPOCHI.

3. Hannume HECKONBKHUX TPYOBIX OMUOOK, OOTBIIIOT0 YKCIa HETPYOBIX MPU BOCTIPOU3BEICHUH U3YYCHHOTO
Marepuaia, 3HaYMTEeIbHOE HECOOII0IEHNEe OCHOBHBIX MPABUJI KYJIBTYPBI MUCHbMEHHOW M YCTHOM peyH,

paBWJ1 OOPMIICHUS MUCbMEHHBIX pPadoT.

OuneHka BbINOJTHEHNS NPAKTHYECKHUX (J1a00paTOPHBIX) padoT.

Ormerka "S5" craBuUTCS, €CIIN yUEHUK:

1) mpaBUIIbHO OMPEEITHII LIEb OTbITA;



2) BBITIOJTHWII pabOTy B TIOJIHOM 00beMe ¢ COOJTIOICHIEM HEOOXO0IUMOM TTOCIIeIOBATEIFHOCTH MPOBEICHUS
ONBITOB U U3MEPEHUN;

3) caMOCTOSITENILHO M PAIlMOHATIHFHO BEIOpA M IOJTOTOBIII JJISL OTIBITA HEOOXOAMMOE 000pyTI0OBaHHE, BCE
OTIBITHI TPOBET B YCIIOBUSX U PEKUMAaX, 00ECIICUNBAIOIINX IMOTYYCHHE PE3yIbTATOB U BEIBOJIOB C
HanOOJIbIICH TOYHOCTHIO;

4) Hay4HO IPaMOTHO, JIOTUYHO OMHCAT HaOII0IeHUS U C(HOPMYITUPOBAI BHIBOJIBI M3 OMbITa. B
MIPEJICTABJICHHOM OTYETE MPABUIHHO U aKKYPATHO BBIITOJIHUJ BCE 3aIKMCH, TAOIUIIbI, PUCYHKH, TPAPUKH,
BBIYHMCIICHHS M CJICJIall BBIBO/IBI;

5) IpOSIBIISET OPraHU3AIMOHHO-TPYAOBBIC YMEHUS (TTOIIEP)KUBAET YHCTOTY pabodero MecTa v MopsioK Ha
CTOJIE, PKOHOMHO HCIIOJb3YET PACXOAHBIC MaTCPHAJIBI).

7) SKCHIEPUMEHT OCYIIECTBIISET 10 TUIAHY C YI€TOM TEXHUKH O€30TaCHOCTH U MPaBUII PabOTHI C
MarepuaiamMu 1 000pyAOBaHUEM.

OtMmetka ""4" craBuUTCS, €CIIM yYEHUK BBIMOIHIII TpeOoBaHUs K olieHke "5", HO:

. OTIBIT MIPOBOJIWJ B YCJIOBUAX, HE 00€CIIEUUBAIOIINX JOCTATOYHOM TOUHOCTU U3MEPEHUIL;

. YT OBLIO JIOIYIICHO JIBA-TPH HEJI0YETA;

. WK He OoJiee OTHON HerpyOoii OIMOKH U OJTHOTO HEJ0YeTa,

. HJIM DKCIICPUMCHT IIPOBCACH HC ITIOJIHOCTBIO,
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. WIN B ONIMCAHUU HAOIOICHUI U3 OIbITa JOIMYCTHII HETOUHOCTH, BHIBO/IBI C/I€J1aJ1 HETIOJIHBIE.

OtMmertka "3" craBuTCS, €CIIM yUYEHUK:

1. mpaBUIIBHO ONPEIEIIII TIeITh OIBITAa; pAaOOTY BBIMOJHSET MIPABIILHO HE MEHEE YeM HAIOJIOBHUHY, OJJTHAKO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO IO3BOJISET MOJYYUTh MTPABUIIbHBIC PE3YJIbTaThl U BBIBOBI 10
OCHOBHBIM, IPUHIUIHAIBHO BaKHBIM 3a7a4yaM paboThl;

2. unu oabop 0bopynoBaHus, 00BEKTOB, MATEPHAIIOB, a TaK)Ke PabOTHI 10 HAYaTy OMBITA MTPOBEI C
MTOMOIIIBIO YYUTEJISI; UM B XOJI€ MPOBECHHUS OIBITa M M3MEPEHHUH OBLIN JIOMYIIEHBI OITUOKH B OTIMCAHUH
HabmoAeHnH, popMyTUpPOBaHUU BBIBOJIOB;

3. ONBIT IPOBOJWIICS B HEPALIMOHAIBHBIX YCIOBUSX, YTO MPUBEIIO K IMOIYUYEHHUIO Pe3yJbTaToOB C OOJIbIEH
MOTPEIIHOCTHIO; WIIK B OTUETE OBLIN JOMYIIEHBI B 001l CII0KHOCTH HE 00Jiee IBYX OIMOOK (B 3alMMCsIX
€IMHUII, U3MEPEHUSX, B BBIYUCICHUAX, TpaduKax, Tabnuax, cxemax, u T.J1.) He TPUHIMITAAIBHOTO IS
JTaHHOM paOoThI XapakTepa, HO MOBJIMSBIIUX Ha Pe3yJIbTAT BHITOIHEHMS,

4. nomyckaeT rpy0yro oumoOKy B X0JIe dKCTiepuMeHTa (B 00bsICHEHUH, B 0()OpMIICHIH PaOOTHI, B
COOJIOIGHUH TTPaBHJI TEXHUKH 0€30IaCHOCTH MpH paboTe ¢ MaTepuanaMu U 000pyI0BaHUEM), KOTOpast
UCTIPABIISIETCS TI0 TPEOOBAHHIO YUUTEIIS.

OtMmerka "2'" craBUTCS, €CIIN YUEHUK:

1. He ompeaeHI CAMOCTOSTENHLHO 1IEJTb OIBITA; BHITOIHIII pabOTy HE MOJHOCTHIO, HE TIOJTOTOBMII HYKHOE
00opynoBaHue U 00BEM BBHITIOJTHEHHON YacTH pabOThI HE TIO3BOJISIET C/IEIATh MPABMIIBHBIX BHIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOIIOICHHUS TTPON3BOIMIIACH HETTPABHIIIBLHO;

3. wm B X0I¢€ pa6OTI>I Hn B OTUECTC O6H3py>KI/IJ'II/ICB B COBOKYITHOCTHU BCC€ HEJOCTATKH, OTMCYCHHLIC B



TpeOoBaHUAX K orleHKe "3";
4. nomyckaet aBe (u 6osee) rpyObie OIIMOKH B X0/1¢ SKCIIEPUMEHTA, B 00bSICHEHUH, B 0pOpMIICHUH PabOTHI,
B COOJTIOZICHUHY MTPABUJI TEXHUKHU 0€30MaCHOCTH NpU paboTe ¢ BelecTBaMU U 000pyI0BaHNEM, KOTOPHIE HE

MOJKCT UCIIPABUTDb OAXKE 110 Tpe60BaHI/IIO YUHUTCIIA.

OneHka caMoCTOATEbHBIX NMCbMEHHBIX 1 KOHTPOJIBHBIX PadoT.

OtMmertka "S5" craBuTCS, €CIIN yUEHUK:

1. BeIONTHMI paboTy O6e3 OIMMOOK U HEOUeTOB;  2) JAOMYCTHI HE O0jiee OJJHOrO HeloueTa.

Otmetka "'4" cTaBUTCS, €CITM YISHUK BBITOJIHIII Pa0OTY MOJHOCTBIO, HO JIOIYCTHII B HEH:

1. He Gosee o1HOM HErpyOOH OIMIMOKU M OIHOTO HeloueTa; 2. UM He OoJiee IByX HeJl0YEeTOB.

Otmerka "3" cTaBuTCSA, €CIM YUEHUK PABUIBHO BBITIOIHUI HE MeHee 2/3 paboThl MITH TOMYCTHIIL:

1. He Gonee AByX rpyObIX omuOOK; 2. Wiu He Oosee 0JHON TPYOOH 1 OIHOM HETPYOOil OIIMOKK M OTHOTO
HE/l04eTa;

3. wu He 6oee ABYX-TpeX HEerpyObIxX omMOO0K; 4. niM oHOW Herpy0Ooil OINOKHM U TPEX HEJOUYETOB;

5. WM [IPU OTCYTCTBUU OLIMOOK, HO MPU HAJTMUUU YETHIPEX-TISITH HEJOUETOB.

OtMmertka "2'" craBUTCS, €CIIN YUEHUK:

1. JomyCcTHII YKCIIO OMIMOOK U HEI0UETOB IIPEBOCXOAIIEEe HOPMY, IIPH KOTOPOH MOXKET ObITh BHICTABIICHA
oreHka "3";

2. UK eclu IMPpaBUJIbHO BBIIIOJIHUI MCHEC IMOJIOBUHBI pa6OTI)I.

4 KaneniapHo — TeMaTH4ecKoe IUIaHMPoBaHue,l0kiacce

Ne
ypoOKa HasBanne pasnpena, tema ypoka KonnuecTBo 4acos
1 NuctpykTtax no Th. YpoBHU opranuzanuu ;xuBou 1
maTtepun. Kputepuu KHUBBIX CHUCTEM
2 Heopranunueckue n opraHnyeckre BeecTBa KJIETKH 1
3 BxojaHast KoHTpoJbHAs paboTa 1
4 AHanu3 paboTbl. buononumeps! GpyHKIMH GEIKOB 1
5 JI.P Nel.KaTanutuueckast akTUBHOCTb (DepMEHTOB 1
6 Hyxnennossie kuciotsel JJHK u PHK 1
7 AT® u pyrue opraHnvecKre COeJMHCHHUS 1
8 O6o6matonuil ypok 1mo pazueny « X UMHYECKUH COCTaB KICTKIDY 1
9 Kiterounas Teopusi CTpO€HHsI OPTaHU3MOB 1
10 JI.P.Ne 2 CtpoeHue KIETOK 1
11 utoraszma, OT1C, K.Tonbmxu u SAnpo. 1
12 MUTOXOHIPUY TIIIACTU I, OPTAHOUIBI JABUKEHUS 1
13 dorocunres. [IpeobpazoBaHye IHEPTUH CBeTa KU3HU. 1
14 KonTposbHas pabora 3a 1 moayroaue 1
15 Amnanus paboTsl .O6ecrieyeHne KICTOK SHEPrHei 3a cueT 1
OKHCIJICHUSI OPraHUYECKHX BEIIECTB

16 Vnsoenue JIHK. I'eneTnuecknit 1
17 Pewienne 3a1a4 Ha TECHETUYECKUHT KO 1




18 brocunTes 6enka 1
19 Bupych 1
20 Becrionoe pasMHOXKeHHE 1
21 Meiio3, 00pa30BaHUE MOJIOBBIX KIETOK 1
22 3apobIIIEBOE ¥ NOCT SMOPHOHAILHOE Pa3BUTHE OPTaHU3Ma 1
23 OcHoBHbIE IOHATHS FeHETUKH . [1epBbIii U BTOpOI 1
3aKOHEI MeHnaens.
24 JluruOpuiHoe CKpelMBaHue TPETUH 3aK0H MeHierst 1
25 Pemenue 3amay Ha 3ak0HEI MeH e 1
26 CrieTUIeHHOE HACJIeI0BAHHE TEHOB 1
27 I'eneruka nona. HacnegoBanue Npu3HAKOB, CLETVIEHHBIX 1
C TI0JIOM
28 Pemenue 3anau 1
29 KonTponbnas padora Ne 3 «'eneTuxa» 1
30 Anamms paboTsLJI.P. Ne 3 «/3yueHrne n3MEeHYMBOCTH Y 1
pacTeHuil U MOCTPOCHKE BapUAIIIOHHOTO Psijia U
BApUAIIMOHHON KPUBOW».
31 OpoMalllHMBaHUE KaK HAYaJIbHBIN 3Tall CEJICKUUU 1
32 Co3nanue mopo KUBOTHBIX U COPTOB pacTeHuil. MeToabl 1
CEJICKIIMU PACTCHUH, )KUBOTHBIX 1 MHUKPOOPTaHU3MOB
33 ["ogoBast KOHTpOIBHAS paboTa 1
34 Amnanuz pabotsl. Toru roua. 1
KanengapHo — remaTnyeckoe njianupoanme,l1kiacc.
Ne
ypoKa Ha3Banue pasnena, tema ypoka KonunuecTBo yacos
1 NHuctpykTax 1o Th.Bo3HUKHOBEHHE U pa3BUTHE 1
IBOJIIOIIMOHHOM OMOIOTUU
2 BxoaHoii KOHTPOJb 3HaHUH. 1
3 Awnanus paboTsl .J[oka3aTeabCcTBa IBOOIUH 1
4 Bun. Kpurepuu Buga. [lomynanuu. 1
5 HacnencreeHnas H3SMEHYHBOCTh 1
6 HarmpaBneHHbIe U CllydaiiHble H3MEHEHHsI TeHO(OHI0B 1
7 DOpMBI €CTECTBEHHOTO 0TOOPA 1
8 JI.P.NelIlpucniocoOneHns )KUBBIX OPraHU3MOB K cpeJie 1
obutaHus
9 Bunoo6pazosanne OCHOBHBIE HAPABICHHS SBOJIOIIMOHHOTO 1
nporiecca
10 Makpo3BOITOLHs 1
11 CoBpeMeHHbIE IPEJICTABIEHNS O BOHUKHOBEHUM SKH3HU 1




12 OCHOBHBIE 3Tallbl Pa3BUTHS KU3HH 1
13 Pa3BuTHE KU3HU Ha 3eMIIE 1
14 MHoroo6pasuie opraHuyeckoro Mupa 1
15 KontposbHas pabora 3a 1 momyroaue 1
16 Amnanu3 paboTsl. [lonoxenne yenoBeka B CICTEME KHBOTO 1
Mupa
17 IIpesku uenoBeka 1
18 [TosiBrieHHE YeTOBEKa pa3yMHOTO 1
19 ®DakTOpbI IBOIIOHMH YETOBEKA 1
20 DBOJIIONHS COBPEMEHHOTO YEIOBEKA 1
21 YeioBeYECKUE PACHI 1
22 0600611eHHEe TEM MO 3BOJIOLUH YeIOBEKa 1
23 [IpeIMET IKOJIOTHS, IKOJIIOTHIECKUE (HAKTOPHI CPEIBI 1
24 T[TomyJisiust B 9KOCHCTEME 1
25 9KOH0FI/II{CCK35I HHUIIAa U MEXKBUJOBBIC OTHOIIICHUA 1
26 Coo01ecTBa, YKOCHCTEMEI . 1
27 VYCTpOHCTBO M TMHAMUKA YKOCUCTEM 1
28 BHoLEeHO03, GHOTre0IeHO3bI 1
29 ArporeHossl 1
30 Bbuocdepa u GuomMsl 1
31 JK1BOE BEIECTBO U KPYyroBOPOTHI B 6rocdepe 1
32 Brusuue uenobeka Ha 6uocdepy 1
33 TojoBast KOHTpOJbHAs paboTa. 1
34 Awnanus pabotel. O6001IEH e Kypca. 1

5.Metoaunyeckoe obecrneyeHue.
1. ITeyaTHbIC OCOOUSI.
[TopTpeThl BENMKHX yYEHBIX - €CTECTBOUCIIBITATENIEH;
2. Tadaunbl
Kpurepun Buna
[Tonmynsmuus — CTpyKTypHasl EAMHMIIA BUJIA, €IMHUIA SBOIIOLUN
JIBVKyIIHE CHIIBI DBOJIIOLIMHI
Bo3nukHOBEeHHE 1 MHOT00Opa3ue MpHUCIIOCOOICHUN Y OPraHu3MOB
Penkune u ncuesaronime BUIEI
JIBroKymiye cuibl aHTPOIIOTEHe3a
IIpoucxoxaeHue yeaoBeka
[TpoucxoxaeHne 4eI0BEUYECKUX pac
DKoJornuecKas nupamuaa
KpyroBopot BenecTs 1 NpeBpalleHusl JHEPIUH B SKOCUCTEME



Kpyrosoport yriepozna B 6nocgepe
[TocnencTBus AeATEIBHOCTH YEJIOBEKA B OKPYIKAIOIIEH cpefie
Buocdepa u yenoBek
3anoBeIHUKH U 3aKka3HUKU Poccuu
3. TexHuyeckue cpeacTBa 00yUeHus!
Komnerotep
WNHTepakTuBHAsA JOCKa
Muxkpockornbi-12 mryk
4. Y4yeOHO-IPAKTHYECKOE U J1a00paTOpPHOEe 000py10BaHHE
IIpubopwl, npucnocobrenusi:
KoMITIeKT mocy bl ¥ pUHAIICKHOCTEH TSI POBEICHUS JTA00PATOPHBIX padOT U MPAKTHUYECKUX padoT,
MUKpOTpenaparsl.
5. HatypaJjibHble 00bEeKTHI
Konnexyuu, obpasyur:
I'epbapun
HatypanbHble 00beKThI-KOMHATHBIE [[BETHI
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http://www.fipi.ru ITopran ®UITU — denepanbHblii HHCTUTYT II€ArOTHYECKUX H3MEPCHHM

http://www.ege.edu.ru ITopran ET'D (uupopmarmonsoi moaaepxku EI'D)

http://www.probaege.edu.ru ITopran Enunblii sx3amen

http://edu.ru/index.php ®enepanbHbiii mopran «Poccuiickoe 0OpazoBaHHE»

http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHblii IEHTP TECTHPOBAHHS.

http://www.pedsovet.org Beepoccuiickuii Marepuer-Ileacoser
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