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ouosiorusi. bazoseiit yposens. 10 kiacc: yueObnuk. M.: [lpoda, 2018.

CuBornazoB B. U., AradponoBa M. B., 3axaposa E. T. buomorus. OOmas Ouosorus.

basoBbiit yposens. 11 knacc: yueonuk. M.: Ipoda, 2018.
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Iliianupyembie pe3yabTaThl 0CBOCHUS Y4eOHOI0 MpeaMeTa
JlesiTenbHOCTh 00pa30BaTEIBLHOTO YUPEXKACHHS OO0Iero oOpa3oBaHHs B OOyYeHWUH OHOJIOTHH B
CpeIHEeH MIKOJIe HAllpaBJIeHa Ha OCTIKEHHE 00yUYaOIUMUCS CIIECAYIOMUX JUYHOCTHBIX Pe3yJIbTATOB:
1.I'paxxnanckoe BocmuTaHue:

® BOCIUTaHHE POCCUHUCKON TpakJaHCKOM HISHTHYHOCTU: MATPUOTH3Ma, yBaxeHHs K OTeyecTBy,
IIPOLUIOMY U HAaCTOSALIEMY MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

® 0CO3HAHME 3HAYCHHS CEMBbH B KU3HU YEJIOBEKa U 0OIIECTBA, IPUHATHE LIEHHOCTH CEMEHHOW KU3HH,
YBOXUTEIHbHOE U 3a00TIMBOE OTHOLICHHE K YJI€HaM CBOEH CeMbH;

e (opmupoBaHHE KOMMYHHKATUBHOM KOMIIETEHTHOCTM B OOIIEHHH U COTPYJHUYECTBE CO
CBEPCTHHUKAMH, JTETHbMH CTapIIEro ¥ MIIAJIIEro BO3pacTa, B3pOCIbIMU B Ipoliecce 00pa3oBaTeIbHOM,
OOIIECTBEHHO MOJIE3HOH, yueOHO-HUCCIIEI0BATENBCKOM, TBOPUECKOM U APYTUX BUAOB JEATEIBHOCTH;

e (opMHUpPOBaHHE OCO3HAHHOTO, YBAXKUTEIHHOTO M JOOPOXKENATEIFHOTO OTHOLICHUS K APYyroMy
Yel0OBEKy, €ro MHEHHIO, MHUPOBO33PEHUIO, KYJIbTYpe, S3bIKY, Bepe, TPaKIaHCKON MO3UIMUH, K
HUCTOPUH, KYJIbTYpPE, PEIUTUU, TPAAULIMSM, SI3bIKaM, IEHHOCTSIM Hapo10B Poccuu u Hapo10B Mupa;

® TOTOBHOCTM U CIIOCOOHOCTH BECTH JHAJIOT C JPYTHMH JIIOABMH W JIOCTHTaTh B HEM
B3aMMOIIOHUMAHHUS.

2.J1aTpuoTnyeckoe BocnuTanue U (popMUpPOBaHUE POCCHIICKOM MIEHTUYHOCTH:

e yBaXeHHE U JIOOOBH K POAMHE, 3€MJIe, HA KOTOPOH OHHU KHMBYT, CTpEMJICHHE cOepedb, YKPaCHTh U

3aIlIUTUTE €€.
3./lyxoBHOe M1 HPABCTBEHHOE BOCIIUTAHUE /IeTell HA OCHOBE POCCHIICKUX TPAJIMIMOHHBIX IEHHOCTeii:

® peaju3alMK 3TUYECKUX YCTAHOBOK IO OTHOIIEHUIO K OMOJIOTHYECKUM OTKPBITUSIM, HCCIICIOBAHUSAM U
UX pe3ynbTaram;

® pa3BUTHE MOPAIBHOTO CO3HAHWSA M KOMIIETEHTHOCTH B PEIICHHWU MOPAIbHBIX MPOOJIeM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (GOpPMHUpPOBAHWE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO ITOBEACHWS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKaM;

® OCBOCHHE COLIMAILHBIX HOPM, MPABWJI MOBEACHHUs, pojeil U (popM COIMAIbHON KU3HH B IrpyIHnax u
CO001IIeCTBaX, BKJIIOYAsl B3POCIIbIE U COIHANIbHBIE COOOIIECTRA.

4.Ilpuodmenue aereil K KyJbTYPHOMY Hacjaeauo (JcreTu4ecKoe BOCIMTAHUE):
®  OCO3HaHUE CBOEU PTHUYECKOMW MPUHAIJICKHOCTH, 3HAHUE UCTOPHH, SI3bIKA, KYJIBTYpPbl CBOEr0 HApo/a,
CBOErO Kpasi, OCHOB KyJIbTYPHOTO Hacjieaus HapoAaoB Poccun u uenoBedecTna;

® pa3BUTHE ICTETHUYECKOTO CO3HAHUS Yepe3 OCBOCHME XYI0)KECTBEHHOTO Hacyeaus Haponos Poccun n
MUpa, TBOPUYECKOU JIeATEIHHOCTH 3CTETUUYECKOI0 XapaKkTepa.

5. Homyasipu3anus Hay4YHbIX 3HAHUH cpeau aereil (LleHHOCTH HAYYHOTO MMO3HAHUSA):

® OpHEHTaIUs B JIEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY OMOJIOTMUECKUX HAYYHBIX MpPECTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IMPHUPOJBI, B3aHMMOCBA3SX 4YEJIOBEKa C HPUPOJHON U
COLMAJILHOW CpeNIoN;

e pa3BHUTHE HAYYHOW JIOOO03HATEIHHOCTH, MHTEpPECa K OMOIIOTMYECKOW HayKe M HCCIeI0BaTEeNbCKON
NeSITeNIbHOCTH;

® OBJaJIeHUE OCHOBHBIMU HaBbIKaMU MCCIIEOBATEIbCKOMN 1€ATEIbHOCTH.

6.dusnveckoe BocnuTanue U JOPMUPOBAHUE KYJIbTYPbI 310POBbS:

® [pPU3HAHUS BHICOKOW LICHHOCTH JKU3HHU BO BCEX €€ MPOSBICHUSX, 3J0POBbS CBOETO U APYTHUX JIFOACH,
peayin3aluy yCTaHOBOK 3/I0POBOT0 00pasa MKU3HU;

® YCBOCHHE TIPABWJI WHIWBHUIYATHHOTO U KOJUIEKTHBHOTO O€30MAaCHOTO TOBEACHUS B UPE3BBIYAHBIX
CUTYallUsAX, YTPOXKAIOUIMX KU3HU U 3/I0pPOBBIO JIIOJCH, MpaBUJl MOBEACHUS Ha TPAHCIOPTE M Ha
Joporax.

7. TpynoBoe BocnuTaHue U NpPogecCHoHATbLHOE caMOOoIIpe/iesieHue:

® pa3BUTHE TOTOBHOCTH K TPYAY, JOOPOCOBECTHOIO, OTBETCTBEHHOI'O U TBOPUYECKOTO OTHOUICHHS
K pa3HbIM BHJIaM TPYAOBOH JEATEIHLHOCTH KaK BaKHEHIIIECH MOTPEOHOCTH M 00S3aHHOCTH YEIIOBEKA;

®  HaKOIUICHHE OMBITA 0 CaMOOOCTYKMBAaHUIO, HABBIKOB YUYEOHOTO TPY/a, OMbITa MPO(hecCHOHATBHOM
NeSITeNIbHOCTH;

e chOpPMHPOBAHHOCTH TMO3HABATEIBHBIX MOTHBOB, HANPABICHHBIX Ha TOJyYCHHE HOBOTO 3HAHUS B
obnactu Owonoruu B CBSI3M C OyAyiied NpodecCHOHANbHOU EATENbHOCTHIO WIH OBITOBBIMHU
npoGieMaMy, CBS3aHHBIMH C COXpPAaHEHHEM COOCTBEHHOTO 370pPOBbS U  3KOJOTHYECKOU
0€30MaCHOCTH.



8.9ko0J0rnUYecKoe BOCIUTAHHE:
® U3MEHEHHME MOPAIbHO-3TUYECKON OLIEHKU MPUPOIbI, OTKa3 OT aHTPOMOIEHTPU3MA;
e (GopMHpPOBAHHE FKOJOTHUECKUX 3HAHUN, YMEHUHN, SKOJIOTHYECKOTO MBIITUICHHS, OCO3HAHUE TTPUPOIBI
KaK HEMPEXOIALIEH LIEHHOCTH;
® [epecMOTp COOCTBEHHBIX MOTPEOHOCTEH, AYXOBHOE OCBOCHHME CYITHOCTHBIX CBOWCTB TPHUPOJIBI,
IMOHMMAaHHUE YEJI0BEKAa KaK OPTraHMYECKOU YaCTH MPUPO/IbI.
MeTanpeaMeTHBIMU Pe3yJdbTATAMH OCBOCHHS BBITYCKHUKAMHU CTapilied MIKOJbl MPOTPaMMBI 10
OMOJIOTUH SIBJISIOTCS:

* OBJIQJICHHE COCTABJIAIOIIMMU MCCIENOBATEIBCKOW M IPOCKTHOW [EATEIBHOCTH, BKJIKOYas YMEHUS
BUJECTh MpOOJEMy, CTaBUTh BOINPOCHL, BBIIBUTATh THIIOTE3bI, JaBaTh OMNpPEICICHHUS TOHSATHH,
KjIaccu(uuupoBaTh, HaOMOaTh, I[POBOAUTh HSKCHEPHUMEHTBHI, JeJaTh BBIBOABI M 3aKIIOYEHUS,
CTPYKTYPHUPOBATh MaTepuai, O0ObsICHATH, I0Ka3bIBaTh, 3AIIUIIATH CBOU HJICH;

¢ yMeHHe paboTaTh ¢ pa3HbIMU UCTOYHUKAMU OMOJIOrHYecKoi MH(pOpMALMU: HAXOAUTh OMOJIOIHYECKYIO
uHbOpMALMI0O B Pa3IMYHBIX HMCTOYHMKAX (TEeKcTe ydeOHMKA, HAay4HO-TIOMYJIIPHOW JUTEparype,
OMOJIOTMYECKUX CJIOBAPSX U CIPABOYHUKAX), AHAJTU3UPOBATh U OLIEHUBATh UH(OPMAIHIO, TPe0OpPa30BbIBATH
nH(OPMAIIHIO U3 OJHON POPMBI B IPYTYIO;

¢ CIIOCOOHOCTb BBIOMPATH II€JIEBBIE M CMBICIOBbIE YCTAHOBKM B CBOMX JACHCTBUSX U IOCTYIKax IO
OTHOILIEHUIO K )KMBOU NPUPOJIE, 310POBBIO CBOEMY U OKPYKAIOIIHUX;

* YMEHHUE aJIcKBaTHO UCIIOJIb30BAaTh PEYEBBIE CPEICTBA Ul NIUCKYCCUU M apIyMEHTAlMU CBOEH MO3UIINH,
CPAaBHUBATH pa3HbIC TOUYKHU 3PEHUS, APTYMEHTUPOBATh CBOIO TOUKY 3PEHMS, OTCTAUBAaTh CBOIO ITO3ULIHIO.

IIpenmerHbie pe3yJbTaThl 00y4YeHHS

BrlnmyckHUK HayuuTCs:

* XapaKTepHU30BaTh BKJIA/l BHIJAIOIUXCS YUCHBIX B Pa3BUTHE OMOJIOTUYECKOM HAyKH;

* XapaKTEepPHU30BaTh POJIb OMOJIOTUH B (POPMHUPOBAHIH HAYYHOTO MUPOBO33PEHUS;

* OLIEHUBATbh BKJIaJ OMOJIOIMYECKUX TEOpUil B OPMUPOBAHUE COBPEMEHHOI €CTECTBEHHO-HAyUYHOU
KapTUHBI MUDA;

* BBIIEJISITh OCHOBHBIE CBOMCTBA HUBOM MPUPOIBI U OUOJIIOTHYECKUX CUCTEM;

* UMETb MpeACTaBIECHUE 00 YPOBHEBOI OpraHU3aIK )KUBOM MPUPOIBL;

* IPUBOJUTH JI0KA3aTEIbCTBA YPOBHEBOM OPraHU3alMN KUBOU IPUPOIBI;

* NPEACTaBIATH OCHOBHBIE METO/BI U ATANbl HAYYHOT'O MCCIIEIOBAHNUS;

* QHAJM3UPOBATh U OLIEHUBATh OMOJIOTUYECKYI0 HHPOPMALINIO, OTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB.

* XapaKTepu30BaTh BKJIAJ BBIAAIOIIMXCS YUYEHBIX B pa3BUTHE OMOJIOTUYECKON HAYKU;

* XapakTepu30BaTh PoOJib OMOJIOrUU B (POPMHUPOBAHUU HAYYHOTO MUPOBO33PEHUS;

* XapaKTepU30BaTh COJEpKaHUE KIETOYHOM TeopuM M TMOHMMAThb €€ poib B (HOPMUPOBAHHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUDA;

* 3HATh UCTOPUIO U3YUYECHUS KIIETKH;

* UMeTh TMpPEJCTAaBICHHE O KIETKE Kak IeJOCTHOH OHOJOTMUECKOM cHucTeMe; CTPYKTYpHOH,
(YHKIMOHATIBHOW U T€HETUYECKON €MHUIIE KUBOTO;

* IPUBOJAMTH JI0Ka3aTeIbCTBA (ApPryMEHTAIMI0) €AMHCTBA KUBOM U HEXXHUBOM MPUPOIBI, POACTBA KUBBIX
OpraHU3MOB;

* CpaBHUBaTh OMOJIOTHYECKHE OOBEKThl (XMMHUYECKMH COCTaB Ted: >KMBOH M HEXHUBOM NPUPOJBI,
SYKapUOTHYECKHE U MTPOKAPUOTUYECKUE KIIETKHU, KIETKH PacTEHU, )KUBOTHBIX U IpUOOB) U (hOPMYIHPOBAThH
BBIBOJIbI HA OCHOBE CPABHEHMSI,;

* MPEACTaBIATH CYUTHOCTh M 3HAUEHHE MIpOIecca pealln3ali HaclIeICTBEHHOW NH(OpMAaLIUU B KIIETKE;

* MIPOBOJUTH OHOJOIMYECKHE HCCIEI0BaHMs: CTaBUTh OIBITHI, HAOMIONATh W OIMUCHIBATH KIIETKH,
CPAaBHUBATH KJIETKH, BBIIEIATH CYIIECTBEHHBIE IPU3HAKHA CTPOCHUS KJIETKH U €€ OPraHOUJIOB;

* TI0JIB30BAThCSI COBPEMEHHOM IIUTOJIOTMYECKON TEPMUHOJIOTHEH;

+ MMETb MPE/ICTAaBICHHS O BUPYCaX U UX POJIH B KU3HH JPYTHUX OPraHU3MOB;

+ 000CHOBBIBaTH M COOIOJATh Mepbl NMPO(UIAKTHUKH BHPYCHBIX 3a0ojeBaHuil (B Tom uucie BUY-
MH(DEKINN);

+ HaXOAUTh OWOJIOTHYECKYI0 WH(OpPMAIMIO B Pa3HBIX HMCTOYHUKAX, APTYMEHTHUPOBATh CBOIO TOYKY
3pEHUs;

* aHAJIM3HMPOBATH U OILICHUBATH OMOJIOTHMUYECKYIO HH(OPMAIIHIO, TOTYyYaeMyI0 U3 pa3HbIX HCTOUYHHKOB.

XapaKTepU30BaTh BKJIA/ BBIAIOIINXCS YUEHBIX B pa3BUTHE OMOJOTMYECKON HAYKH;

* XapaKTepu30BaTh POJiIb OMOJIOrUU B (POPMHUPOBAHNU HAYYHOTO MUPOBO33PEHUS;



* IMETh TIpeACTaBiIeHHE 00 OpraHu3Me, €ro CTPOSHHH M TIPOIeccax >KU3HEACATEIBHOCTH (0OMEH
BEIIECTB, Pa3MHOXKEHUE, JICTICHUE KIIETKH, OTLIOI0TBOPEHHUE ), MHOTOOOpa3HH OPraHU3MOB;

* BBIICIISITH CYIIECTBEHHBIE NMPU3HAKH OPTaHU3MOB (OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX), CPAaBHUBATh
Omoorndeckne OOBEKTHI, CBOWCTBA U MPOIECCHl (TUIACTUYECKUI M SHEPreTHYeCKHil oOMeH, Oecroioe u
MIOJIOBOE Pa3MHOKEHUE, MUTO3 U MEI103, SMOPHOHAIBHBIN U TOCTIMOPHOHAIBHBIN MEPUOI, IPSIMOE U HeTpsi-
MO€ pPa3BUTHE, HACIEIACTBEHHOCTh W M3MEHYHMBOCThH, JOMHUHAHTHBIM M PEIECCUBHEIN) U (HOPMYITHPOBATH
BBIBOJIbI HA OCHOBE CPaBHEHMS,

* IOHUMAaTh 3aKOHOMEPHOCTH HWHIUBUAYaJIbHOTO PA3BUTHUS OPraHU3MOB, HACIEACTBCHHOCTH U
M3MEHUYUBOCTH;

* XapakTepu3oBaTh cojep:kaHue 3akoHOB I'. Mennens u T. X. Moprana v noHUMaTh UX pOJIb B
(bopMUPOBaHUM COBPEMEHHOI €CTeCTBEHHO-HAYYHOI KapTUHBI MUPA;

* pemaTh d3JE€MEHTapHbIE TEHETHYECKUE 3a7aud, COCTaBISATH JJIEMEHTAPHBIE CXEMbl CKpEHIMBAHMUS;
M0JIb30BAThCS COBPEMEHHOM IreHEeTHUYECKON TEPMUHOJIOTUEN I CUMBOJIMKOI;

* IPUBOJIMTH JIOKA3aTEIbCTBA POJICTBA JKUBBIX OPraHU3MOB HA OCHOBE IIOJIOKCHHA TEHETHKU U
AMOPHOJIOTHH;

* OOBSICHSTh OTPHUIATEILHOE BJIMSHHUE AIKOTOJIs, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA pa3BHUTHE
3apo/iblilia YeTIOBEKa; BIMSHIE MyTareHOB Ha OPraHU3M YellOBEKa;

* XapaKTepU30BaTh HAPYIICHUS PAa3BUTHs OPTraHU3MOB, HACJICICTBEHHBIC 3a00JIeBaHMUs, OCHOBHBIC BHUJIBI
MyTalui;

* 000CHOBBIBATh M COOJIFOJIaTh MEPBI MPOQPIIAKTUKH BPEIHBIX IMPUBBIUCK (KYpPEHHE, alKOTOJIH3M,
HapKOMaHHs ),

* BBISIBJISITh UCTOYHUKH MYTarcHOB B OKPYXKaroIIeH cpenie (KOCBEHHO);

* UMeTh TpencraBienne o6 ydenuun H. WM. BaBunoBa o meHTpax MHOroo0Opasus U MPOUCXOXKICHUS
KYJIbTYPHBIX PACTCHHIA,

* XapaKTepU30BaTh OCHOBHBIE METO/IbI U TOCTUKEHUS CENEKIINH;

* OIICHUBATh ATHYECKUE ACTIEKThI HEKOTOPHIX UCCIICIOBAaHUI B 001aCTH OMOTEXHOJIOTHH (KIIOHUPOBAHUE,
HCKYCCTBEHHOE OILI0IOTBOPEHUE, HAIIPABICHHOE U3MEHEHHE TeHOMA);

* OBJIQJICBAaTh YMCHUSMH M HaBBIKAMH TTOCTAHOBKU OWOJIOTMYECKHUX IKCIEPHUMEHTOB U OOBSICHITH HX
pE3yIIbTaTHI,

* HAXOJIUTh OHMOJIOTHYECKYI0 WH(POPMAIMI0 B PA3HBIX HCTOYHHKAX, apTyMEHTHPOBATH CBOIO TOUYKY
3peHus;

* AHAJIM3UPOBATH U OLIEHUBATH OMOJOTUYECKYIO0 HH(POPMALIHIO, TOTYyYaeMYyI0 U3 Pa3HbIX HCTOYHHKOB.

Copaep:xxanue y4eOHOro nmpeamera
ba30BbIi1 ypoBeHb

10 KJIACC (2 4 B Hene0, Bcero 68 u)

Paszpnen 1

BUOJIOTHUSA KAK HAYKA. METOAbI HAYYHOI'O ITO3HAHUSI (5 1)

Tema 1.1

KPATKASA HCTOPUSA PABBUTHUA BUOJIOT' UN.

CUCTEMA BUOJIOTHYECKHUX HAYK (2 uv)

OObekT u3ydeHus Ouosiorun — xuBas npupoaa. Kparkas uctopust pazsutus Ouosioruu. Ponb
OMOJIOTMYECKUX TEOpHil, uaei, runore3 B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOU CHCTEMBI
Mmupa. CucreMa OMOIOTHUECKUX HAYK.

Jemoncmpayusn. Iloptpetsl yueHbix. Cxembl: «CBsi3b OMOJIOTHMHM C JIpYyrUMU Haykamm», «Cucrema
OMOJIOTrMYECKHUX HAYK».
Ocnognvie nonamus. buonorus. XXu3Hs.

Tema 1.2

CYIIHOCTh M CBOMCTBA JKHUBOI'O. YPOBHU OPTAHU3AIIMA W METO/JbI
MO3HAHUA KUBOM IMMPUPOJIBI (3 1)

CymiuHocts xu3HH. OCHOBHBIE CBOWCTBAa JKMBOW Martepud. JKuBasg mOpHUpoAa Kak CIOKHO
OpraHM30BaHHAs MepapXHUYeCKasi CUCTEMa, CYIECTBYIOIIAsl B IPOCTPAHCTBE U BO BpeMeHU. buonoruueckue



cuctembl. OCHOBHBIE YPOBHU OPTraHU3ALMU KUBOW MaTepru. MeToAbl MO3HAHUS )KUBOW MTPUPOIBI.

Hemoncmpayusa. Cxembl: «YpOBHU OpraHU3allM )KMBOK MaTtepum», « CBOMCTBA )KUBOH MATEPUM».

Ocnognwvle nonamusa. CBOWCTBA KU3HU. YPOBHM OPraHU3aIMU KUBOW NPUPOIbl. MeETONbl MO3HAHUSA
YKMBOUW MaTEpHUU.

HPEJAMETHBIE PE3YJIbTATbBI OBYUEHUA

Yyamuics J0JKeH:

* XapaKTEepPH30BaTh BKJIAJl BHIAAIOIINXCS YUYCHBIX B PA3BUTHE OMOJIOTUYECKON HAYKH;

* XapakTepHu30BaTh poJib OMOJIOTHH B POPMUPOBAHMHN HAYYHOI'O MUPOBO33PEHUS;

* OIICHMBATh BKJIaJl OMOJIOTHYECKUX TEOPHil B (pOpMHpOBaHIE COBPEMEHHOMN €CTeCTBEHHO-HAYYHON
KapTHUHBI MUDA;

* BBIJENIATH OCHOBHBIE CBOMCTBA )KMBOU MPHUPOJIBI U OMOJIOTHYECKUX CUCTEM;

* UMETh IPEACTaBICHUE 00 YPOBHEBOW OpPraHU3aIMH KHBOW PUPOJIBI;

* IPUBOJUTH JI0KA3aTEIbCTBA YPOBHEBOM OpPraHU3aluy KUBOU IPUPOIBI;

* IIPEJICTABISATh OCHOBHBIE METO/IbI U 3TAIIbl HAYYHOI'O UCCIIEJOBAHMSI;

¢ AQHATM3UPOBATH U OLIEHUBATH OMOJIOTUYECKYIO0 HHPOPMALINIO, TIOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB.

Pazgen 2

KJIETKA (22 u)

Tema 2.1

HUCTOPUSA NU3YUEHUS KIIETKU. KIIETOYHASA TEOPUS (2 v)

PazButue 3nanmii o kierke. Padotsl P. I'yka, A. Ban Jlesenryka, K. bapa, P. bpoyna, P. Bupxoga.
Knerounas teopust M. neiinena u T. [lIBanna. OCHOBHBIE MOJIOKEHHSI COBPEMEHHON KJIETOUHON TEOPHUHU.
Pois keTouHol TEOpUM B OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

Jemoncmpayusa. Cxema «KMHOTOOOpasne KIETOKY.

Ocnognvie nonamus. Knerka. Lluronorust. OCHOBHbIE IIOJIOKEHUS KJIETOYHOW TEOPHUH.

Tema 2.2

XUMHUYECKHUN COCTAB KJIETKH (8 u)

EAMHCTBO 37I€MEHTHOIO XMMHUYECKOIO COCTaBa >KMBBIX OpPTraHM3MOB KakK JOKa3aTelIbCTBO €IUHCTBA
MIPOUCXOXKACHUS KUBOW MpHpoAbl. OOIIHOCTh KUBOM M HEXUBOW MPHUPOABI HA YPOBHE XUMHUYECKUX
aneMeHTOB. OpraHoreHsl, MaKpO3JEMEHTbl, MUKPO3JIEMEHTHI, YIbTPAMUKPOAJIEMEHThI, UX pPOJIb B KU3-
HEZESITeNbHOCTU KJIETKM U opraHu3Ma. Heopranuueckue BemiectBa. Boma kak KoiblOelb BCEro KUBOTO,
OCOOCHHOCTH CTPOEHHUS U CBOWCTBAa. MUHepalbHble CONMM. 3HAUYEHUE HEOPraHMYECKHX BEIIECTB B KU3HU
KJIETKU U OpraHu3Ma.

Opranudeckue BEIIECTBA — CJOYKHBIE YITIEPOACOAEpkKAIIUE COeIMHEHUs. Hu3KoMONeKyspHblE U
BBICOKOMOJIEKYJIIPHbIE OpraHWyecKkue BewlecTBa. JIumuapl. YTiIeBOAbl: MOHOCAXapHUAbl, MOJIUCAXAPUIBI.
benku. Hyknennossie kucnotsl: JIHK, PHK. Vasoenne monexynsl JIHK B kierke. [IpunnunuansHoe cTpo-
€HHUE U POJIb OPIaHNYECKUX BELIECTB B KIETKE U B OPraHU3ME YEJIOBEKA.

Jemoncmpayus. Jnarpammbel: «PacrpeneneHue XUMHUECKMX JJEMEHTOB B HEXHBOW MPUPOIEY,
«Pacnipeenenne XuMHUYECKUX 3JIEMEHTOB B KUBOU npupoae». [lepuonnyeckas Tabnuna snemMeHToB. CXeMbl
n Tabmuupl: «CTpoeHne Mosiekynbl Oenka», «Ctpoenue monekynbl JIHK», «Ctpoenue monexynsr PHK»,
«Tuner PHK», «Y nBoenne monekyinsl JITHK».

Ocnognvie nonamusn. OpPraHoreHbl, MaKpPOIEMEHTbl, MHKPOAIEMEHTHI, YJIbTPAMUKPOIIEMEHTHI.
CoiicTBa Bobl. MuHepanbHbIe conv. buononumepsl. JIMMUBI, TUTOUIBI, YTIACBOIbI, OSIKU, HYKICHHOBBIC
kucnotsl (JJHK, PHK). Peruukarmms JJTHK.

Tema 2.3

CTPOEHUE DYKAPUOTHYECKOM Y MIPOKAPUOTHUYECKOM KJIETOK (7 4)

Knerounas memOpana, nuroruiasma, siipo. OCHOBHBIE OpraHOW/bI KJIETKU: 3HJOIMJIa3MaTH4ecKas
ceTb, amnmnapar ['oJabaKy, JTM30COMBI, MUTOXOHIPUH, TIACTH/IbI, pubocoMbl. DYHKIIMKM OCHOBHBIX HYacTed U
OpraHouioB KjieTku. OCHOBHBIE OTJIMYHUS B CTPOCHUH KUBOTHOM U PACTUTENILHOMN KIIETOK.



XpomocoMmsl, X cTpoeHue u pynkunu. Kapuotun. 3HaueHne nocTosIHCTBA Yynciaa U GOPMbI XPOMOCOM B
KJIETKaX.

[Tpokapuornueckas kieTtka: ¢opma, pasMmepsl. PacmpocTpaHeHue u 3HaueHue OakTepuil B MIpUpPOJE.
Crpoenne 6akTepraTbHON KIETKH.

Jemoncmpayus. Cxemor u tabnunpl: «CTpoeHUE DYKAPUOTHYECKON KIETKW», «CTpOCHHE KUBOTHOU
KieTkn», «CTpOeHHE PACTUTENIbHOU KIeTKW», «CTpoeHue Xxpomocom», «CTpoeHHEe MPOKaApUOTHUECKON
KJIETKH ».

JlaGopaTopHble U MpaKkTHYecKHe padoThl

Habmroienue Ki1eTok pacTeHU U 5KUBOTHBIX MOJ] MUKPOCKOIIOM Ha TOTOBBIX Ipenaparax.

Ocnognvle nonamua. JykapuoTnueckas kierka. Kinerounas memOpana, nuroruiasma, aapo. OCHOBHBIE
opraHouzipl KiaeTku. (OcoOEHHOCTH pPACTUTENBHOM M KUBOTHOM KIIeTOK. Xpomocombl. Kapuotum.
JIMIIIIOWAHBIN 1 TaIuTOUAHBINH Habopbl XxpomocoM. [IpokapuoTndeckas KieTka, OakTepHsi.

Tema 2.4

PEAJIN3AIIVSI HACJEJCTBEHHOM HH®OPMAIINH B KJETKE (3 u)

JIHK — Hocurenb HacieACTBEHHOW HMHpopMmanuu. l'eHeTudeckuil koxa, ero cpoiictBa. ['eH.
buocunTes 6enka.

JHemoncmpayusn. Tabmuna «['eHeTnyeckuii Koy, cxema «brnocuHTes 0enkay.

Ocnoeénble nonamus. 1 eHeTHUECKUN KOO, TPHUILICT, I'CH. TpaHCKpI/IHHI/IH, TPpaHCJIALUA, ManI/I‘IHLII‘/'I
CHHTC3.

Tema 2.5

BUPYCBHI (2 v)

Bupycer — Heknerounas ¢gopma xu3HH. OCOOCHHOCTH CTPOSHHS W Pa3MHOKEHHUS. 3HAUYEHHUE B
OpUpOJie W JKU3HM dYeloBeKa. Mepsl NPOQMIAKTUKA PACIpPOCTPAHEHUS BUPYCHBIX 3a00JICBaHHM.
[Tpodpunakruxa CITN 1.

Jemoncmpayusn. Cxema «Ctpoenue Bupycay, Tabnuua «IIpodunakruxa CITH{a».

OcHnosnbvie nonamusn. Bupyc, 6aktepuodar.

INPEAMETHBIE PE3VJIbTATBI ObYUYEHUW A

Yyamuics J0JKeH:

* XapaKTepu30BaTh BKJIAJ BIAAIOIIMXCS YUYEHBIX B pa3BUTHE OMOJIOTUYECKON HAYKU;

* XapaKTepU30BaTh poJib OMOJOTUU B POPMUPOBAHNN HAYYHOTO MUPOBO33PEHUS;

* XapaKTepU30BaTh COJEpKaHUE KIETOUYHOM TeopuM M TMOHMMAThb €€ poib B (HOPMUPOBAHHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUDA;

* 3HATh UCTOPHIO U3YUEHUS KIIETKHU;

* UMEeTh MpEJCTAaBICHHE O KIETKE KakK IeJOCTHOM OHOJOrMYecKOM cHucTeMe; CTPYKTYpHOH,
(YHKIMOHATIBHON M T€HETUUECKON eIMHUIIE KUBOTO;

* IPUBOJAMTH JI0Ka3aTeIbCTBA (ApPTyMEHTAIMI0) €IMHCTBA KUBOM M HEXXHUBOM MPUPOIBI, POACTBA KUBBIX
OpPraHHU3MOB;

* CpaBHUBaTh OHOJOTMYECKUE OOBEKTHl (XMMHUYECKHMH COCTaB TeNl: >KMBOW M HEXHUBOW NPUPOIBI,
SYKapUOTHYECKHE U MTPOKAPUOTHYECKUE KIIETKHU, KIETKH PacTEHU, )KUBOTHBIX U IPUOOB) U (hOPMYIHPOBAThH
BBIBOJIbI HA OCHOBE CPABHEHMS,;

* MPEICTABIATH CYIIHOCTh M 3HaYEHHE Tpoliecca peau3alii HacleACTBEHHON HH(OpMaIuK B KIIETKE;

* MPOBOJUTH OHOJOIMYECKHE HCCIEI0BaHMs: CTaBUTh OIBITHI, HAOMIONAaTh W OIMHUCHIBATH KIETKH,
CPaBHMBATh KJIETKH, BBIIEIATH CYILIECTBEHHBIE IPU3HAKYU CTPOEHUS KIETKU U €€ OpPraHOUIOB;

* TI0JIB30BAThCSI COBPEMEHHOM IIUTOJIOTMYECKON TEPMUHOJIOTHEN;

+ MMETb MPE/ICTABICHMS O BUPYCaX U UX POJIH B KU3HU JPYTHUX OPraHU3MOB;

« 000CHOBBIBATh U COOJIOJATh MeEpbl MPOGUIAKTUKMA BUPYCHBIX 3abosneBaHuil (B Tom umcie BUY-
MH(DEKINN);

e HaXOJHUTb 6HOJ’IOFI/I‘—ICCK}’IO I/IH(bepMaI_[I/IIO B Pa3HBIX HUCTOYHHKAX, APryYMCHTHUPOBATH CBOIO TOYKY



3peHus;
+ AHAJTU3UPOBAThH U OLICHWBATH OMOJOTHYECKYIO HH()OPMAIIHIO, TOTYYaeMYIO U3 Pa3HbIX HICTOYHHUKOB.
Pa3znen 3
OPT'AHU3M (414)
Tema 3.1
OPT'AHU3M — EJUHOE HEJIOE. MHOI'OOBPA3UE KUBbIX OPTTAHU3MOB (1 u)
Mmuoroo6pazue opraHu3MoB. (OJHOKJIIETOYHBIE W MHOTOKJIETOYHBIE OpraHu3Mbl. KomoHumn
OJTHOKJIETOYHBIX OPTaHU3MOB.
Jemoncmpayun. Cxema « MHOrooOpa3ue opraHu3MoB.
Ocnoenvie nonamus. OIHOKIETOYHBIE, MHOTOKJIETOUYHbBIE OPTaHU3MBI.

Tema 3.2
OBMEH BEHIECTB U IPEBPALHIEHUE SHEPI'UM (54)
DHepreTu4eckuii OOMEH — COBOKYITHOCTh PEAaKIUi pPACIICIUICHUS CJIOXKHBIX OPraHHMYECKUX

BerecTB. OCOOCHHOCTH YHEPreTUIECKOro 0OMeHa y TpuOOB 1 OaKTepHiA.

Tunel mutanus. ABTOTpodsl U retepoTpodbl. OcobeHHOCTH 00MEHA BEIECTB Y KUBOTHBIX, PACTCHUN H
Oakrtepuii. [Imacruaeckuit ooMeH. @oTOCHHTE3.

Jemoncmpayusn. Cxema «Ilytu metabonusma B KIETKeE».

Ocnognvie nonamusa. Metabonusm, sHepreTHUecKuil oOMeH, riactuyeckuii oomen. AT®. ABToTpodsl,
rereporpodsl. DoTocuHTES.

Tema 3.3
PABMHOXEHMUE (9 u)
Jlenenue xieTku. MHUTO3 — OCHOBa POCTa, PEr€HEPallUy, Pa3BUTHUS U OECIOJIOro pPa3MHOKEHUS.
PasmuOXeHMe: Oecroioe u mosioBoe. THIIBI OECIIOIOT0 Pa3MHOKCHHUS.

[TonoBoe pasmuoxkenue. OOpa3oBaHHE MOJOBBIX KJIETOK. Meio3. OIIOAOTBOPEHHE Y MKUBOTHBIX H
pacteHuid. buosiormueckoe 3HaUYE€HHE OIUIOAOTBOPEHUs. VICKyCCTBEHHOE ONBUIEHHE Yy PACTEHHH U
OIIOJOTBOPEHHUE Y )KUBOTHBIX.

Jemoncmpayus. Cxempl u Tabmuuel: «Muto3 u wmeios3», «[amerorenes», «Tumbl Oecronoro
pa3MHOKEHUs», «CTpOCHUE AMLIEKIETKH U CIEPMATO30M1a».

Ocnoenvte nonamus. JXu3HeHHBIN UK KJIETKH. MHUTO3, OHoOIOrnuecKoe 3HaueHue. THIbl OeCconoro
pazMHOkeHud. [lonoBoe pa3zMHOXKEHHE U ero Ouosoruueckoe 3HadeHue. Pa3fenbHOnosble OpraHu3Mbl U
repMadpoauThl. Sineknerka u crnepmarto3oun. ['amerorenes. Meiio3, OuoorHyecKkoe 3HAYECHHE.
Orm1010TBOpEHHE: HApYKHOE U BHYTpeHHEe. J[BOMHOE OTUIOJOTBOPEHHE Y PACTCHHIA.

Tema 3.4
NMHIANBUIAYAJBHOE PABBUTHUE OPTAHU3MOB (OHTOI'EHE3) (5 u)
[Ipsimoe u HempsiMoe pa3BUTHE. DOMOPUOHAIBHBIM M MOCTIMOPHOHATBHBIA TEPUOABI PA3BUTHSL.
OcHoBHbIe 3Tarnbl SMOpuorenesa. [IpuurHbl HapyIIEHUH pa3BUTHS OpraHU3Ma.

OHTOTeHe3 YenoBeKa. PenpomayKTHBHOE 3/I0pOBbE; €ro 3HA4YeHHE I OyAyImIuX TOKOJCHHWH JFOACH.
[TocnencTBust BIUSIHUS aTKOTOJIsI, HUIKOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE 3apOIbIIIa YeIOBEKA.
[Teproapt TOCTIMOPHOHATBPHOTO PA3BUTHA.

Jemoncmpayun. Tabmuupl: «OCHOBHBIE CTaAuM OHTOTeHe3a», «lIpsiMmoe M HempsMoe pa3BUTHE.
Tabmuiel, potorpaduu, 1MarpaMMbl U CTATUCTHYECKHUE JaHHBIC, IEMOHCTPUPYIONINE TTOCIEICTBUS BIUSHUS
HEraTUBHBIX (DAKTOPOB Cpe/Ibl HA Pa3BUTHE OPTaHU3MA.

Ocnosnvie nonamua. OuroreHe3. TUnbl pa3BUTHA: MPSIMOE U HENpsMoe (pa3BUTHE C METaMOpP(hO30M).
Dransl SMOPHOHATBHOTO pa3BUTHs. [Ilepropl MOCTIMOPHOHATBHOTO pa3BUTHs. BpeaHoe BIusHUE KypeHUs,
QJIKOTOJIs, HAPKOTHYECKHUX MPEnapaToB Ha pa3BUTHE OpraHU3Ma U MPOJIODKUTEIILHOCTD KU3HHU.

Tema 3.5
HACJIIEACTBEHHOCTb U UBMEHYUBOCTD (15 4)
HacnencrBeHHOCTh W HM3MEHYMBOCTh — CBOMCTBa oOpranusma. [eHeTMka — Hayka o



3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYUBOCTH.

I'. MeHnnenp — OCHOBOIIOJIOXKHUK TE€HETHKU. 3aKOHOMEPHOCTH HACIEIOBaHUs, yCTaHOBJICHHbIE [
Mennenem. Monoru6puna- Hoe ckpemmuBanue. [lepBoiii 3akoH MeHienss — 3akoH TOMUHUpPOBaHUsA. Bropoi
3aKOH MeHzens — 3aKoH paclIeIUIeHUs. 3aKOH 4YUCTOTHI ramer. JurubpujaHoe ckpemuBanue. Tperuii
3aKOH MeHels — 3aKOH HEe3aBUCUMOTI'0 Hacae0BaHus. AHAIM3UPYIOIIEEe CKPEIIUBaHUE.

XpomMocoMHast TeopHs HacieacTBeHHOCTH. CIENICHHOE HacleJOBaHUE TPU3HAKOB.

CoBpeMeHHbIE TPEICTABICHHS O FeHEe U TeHoMe. B3aumMoaeiicTBre reHoB.

['eneruka nosna. [Tonossie xpomocombl. CIEIIEHHOE € MTOJIOM HAcJIeI0BaHuUE.

3aKOHOMEPHOCTH  M3MEHUYMBOCTH.  HacnencTBeHHass M HEHACNEICTBEHHAss  M3MEHYHMBOCTD.
Monudukanrontnass U3MeHUYMBOCTh. KoMOMHATHBHAas M MyTalMOHHAs W3MEHYMBOCTh. MyTtanuu. Twurbl
MyTaiuid. MytareHHsie (GakTOphbI.

3HaueHHe TeHETUKU I MEAUIMHBI. BiusHue MyTareHoB Ha opranu3Mm uenoBeka. HacnencrTBeHHbie
00JIe3HU YeTI0BEeKa, UX TMPUINHBI U MPOPIIAKTHKA.

Jlemoncmpayus. CxeMbl, WUTIOCTPUPYIOIINE MOHOTHOPUA- HBIE W JUTHOPHIHBIC CKPEIIUBAHUS;
CLICIVIEHHOE HACJEJ0BAaHHUE IPU3HAKOB; IEPEKPECT XPOMOCOM; HACJIEJI0BAaHUE, CIEIIEHHOE C IO0JIOM.
[Tpumepsl MonuM(UKAIIMOHHON W3MEHYMBOCTU. Marepualibl, AeMOHCTPUPYIOIINUE BIUSHUE MYTareHOB Ha
OpraHH3M YeJIOBeKa.

JIaGoparopHble U IpakTHUYECKue paboThI

CocraBieHue mpoCTEHIINX CXeM CKpEIIMBaHUA ™.

W3y4yeHne n3MEHUIUBOCTH (M3y4eHHE MOTU(DUKANMOHHON N3MEHYMBOCTH HA OCHOBE U3YYCHHS (PCHOTHUIIA
KOMHATHBIX WJIM CEIIbCKOXO3SHCTBCHHBIX PACTCHHIA)™*,

BrisiBieHHME HMCTOYHUKOB MYTareHOB B OKpYy’Karomied cpene (KOCBEHHO) M OIIEHKA BO3MOXKHBIX
MOCJICICTBHI MX BIMSHUS HA OPTaHU3M.

OcHognvle nonamus. HaciencTBEHHOCTh W U3MEHYMBOCTh. ['eHOTHN, peHOTHN. ['MOpMmONOrHYecKuii
METOJ, CKpeluBaHue. JlOMHUHAHTHBIA, peneccuBHbIA. ['eHbl, amnenu. 3aKOHOMEPHOCTH HAaCJIEIOBAHMS
MIPU3HAKOB. 3aKOH YHUCTOTHI FaMeT.

AHanu3upymrolllee CKpeUMBaHUE. XPOMOCOMHAs TEOpUsl HACIEACTBEHHOCTH. | e€HEeTHYecKHue KapThl.
I'enoM. AyTOoCOMBI, TIOJIOBBIE XPOMOCOMBL. MoauduKalmoHHas H3MEHYUBOCTh. KoMOWHATHBHAs W
MyTallMOHHAasT U3MEHYMBOCTh. MyTareHHole Qaktopsl. HacnenctBeHHble 0one3HHU. MennKo-reHETUYECKOe
KOHCYJIbTUPOBAHHE.

Tema 3.6

OCHOBBI CEJEKIUU. BUOTEXHOJIOI'UA (5 4)

OCHOBBI CENIEKIIMU: METOAbl M AOCTWXKEHHUA. ['eHeTMKa — TeopeTudeckas OCHOBA CEJIEKIUU.
Cenexnus. Yuenue H. V. BaBunoBa o meHTpax MHOT0OOpas3usi U MPOUCXOXKIEHUS KYyJIbTYPHBIX PACTCHHI.
OcCHOBHbIE METOJIbI CENEKIMU: TUOpUIU3allns, HUCKYCCTBEHHBIH OTOOp. OCHOBHBIE JIOCTIDKEHUS U
HaIlpaBJIEHUs Pa3BUTHUS COBPEMEHHOM CEJEKIINH.

buorexHomorus: MOCTMIXKEHWUS W TIEPCHEKTUBBI pa3BUTHSA. [eHHas wumkeHepus. KioHupoBaHue.
['eneTnveckn MoAMGUIIUPOBAHHBIE OPTAaHU3MBI. DTUUECKHUE aCTIEKTHI Pa3BUTHsI HEKOTOPHIX MUCCIICIOBAHUNA B
OMOTEXHOJIOTHH (KIIOHUPOBAHUE YEIIOBEKA).

Jemoncmpayuna. Kapra-cxema «lleHTpsl MHOTOOOpa3usi U MPOUCXOXKICHUSI KYJIbTYPHBIX PACTCHHIN.
I'epbapHbie MaTepualbl M KOJJICKIUM COPTOB KYJIbTYpPHBIX pacTteHuil. Tabmuubr: «Ilopoasl moManrHuX
KHUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui». CXeMbl CO3MaHUS T€HETUYECKH MOIUPHUIIMPOBAHHBIX MPO-
IYKTOB, KIIOHHPOBAaHUS OPraHW3MOB. Marepuaibl, WUIIOCTPUPYIONIHNE JIOCTIDKEHHUS B  00JacTH
OMOTEXHOJIOTHH.

JlaGopaTopHbIe U IPAKTUIECKHE PAOOTHI

AHanM3 ¥ OlleHKa YTUYECKHUX aCIIEKTOB Pa3BUTHS HEKOTOPHIX UCCIIEIOBAHUM B OMOTEXHOJIOTHUH.

Ocnosnvle nonamusa. Cenexiust; rudpunuzanus u otoop. Copt, mopojaa, mramm. buoTexnomorus.
I'ennas unxenepus. Kinonuposanue. ['eHeTHUeckr MO (PHUITIPOBAHHBIE OPTaHU3MBI.



MNPEAMETHBIE PE3YJBbTATHBI OBYYEHUSA

VYyamuiics JonKeH:

* XapaKTepu30BaTh BKJIA]] BHIJAIOIINXCS YUEHBIX B Pa3BUTHE OMOJIIOTUYECKON HAyKU;

* XapaKTepu30BaTh POJIb OMOJIOrUU B (POPMHUPOBAHNU HAYYHOTO MUPOBO33PEHUS;

* IMETh TMpPEACTaBICHUE OO0 OpraHm3Me, €ro CTPOCHHHM M MPOIEccax KHU3HEHACATeIbHOCTH (0OMEH
BEIIECTB, Pa3MHOXXECHHE, JICTICHNE KJIETKHU, OIUIOI0TBOPEHNUE ), MHOTO00Pa3HH OPraHU3MOB;

* BBIJICJISITh CYIIECTBEHHBIC MPU3HAKU OPraHrW3MOB (OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX), CPAaBHUBATH
Ouooruueckue OObEKThI, CBOMCTBA U MpOIECCHl (TIACTUYECKUI M SHEpreTH4eckuii oomeH, Oecronoe u
MIOJIOBOE Pa3MHOKEHUE, MUTO3 U MEi103, SMOPUOHAIBHBIN U TOCTIMOPHOHAIBHBIN MEPUOI, IPSIMOE U HeIpsi-
MO€ pPa3BUTHE, HACIEACTBEHHOCTh U H3MEHYHUBOCTh, JOMHUHAHTHBIM M PELIECCUBHBIN) M (HOPMYIHPOBATH
BBIBOJIbI HA OCHOBE CPaBHEHMS,

* IOHUMAaTh 3aKOHOMEPHOCTH HWHIUBUYAJIbHOTO pPAa3BUTHUSI OPraHU3MOB, HACIEJICTBEHHOCTH U
M3MEHYUBOCTH;

* XapakTepu3oBaTh cojep:kaHue 3akoHOB I'. Mennens u T. X. Moprana v noHUMaTh UX pPOJIb B
(bopMHpPOBaHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA;

* pemiath d3JEMEHTApHBIE TEHETHYECKHE 3aJayud, COCTaBISATh JJIEMEHTAapHBIE CXEMbl CKpEIIMBAHMUS;
MOJIb30BAThCS COBPEMEHHOM reHETHUECKON TEPMUHOIOTUEN I CUMBOJIMKOI;

* IPUBOJIUTH JIOKA3aTENbCTBA POJCTBA JKUBBIX OPraHU3MOB HA OCHOBE IIOJIOXKCHHH TEHETHKU U
AMOPHOJIOTHH;

* OOBSICHSATh OTPHUIATEILHOE BIIMSHHUE AJKOTOJIs, HUKOTHHA, HAPKOTWYECKUX BEIICCTB HA pa3BHUTHE
3apo/iblllia YEJIOBEKA; BIMSHUE MyTareHOB Ha OPraHU3M YeJIOBEKa;

* XapaKTepU30BaTh HAPYIICHUS PAa3BUTHS OPraHU3MOB, HACJICICTBEHHBIC 3a00JIEBaHNUS, OCHOBHBIC BUIBI
MYyTaLMi;

* 000CHOBBIBATh M COOJIFOJIaTh MEPBI MPOQPIIAKTUKH BPEIHBIX IMPUBBIUCK (KYpPEHHE, alKOTOJIH3M,
HapKOMaHHs ),

* BBISIBIISITh UCTOYHUKU MYTareHOB B OKPYXKaroIiei cpene (KOCBEHHO);

* UMeTh TpenctaBienne o6 ydenuun H. WM. BaBunmoBa o meHTpax MHOroo0Opasus U MPOUCXOXKICHUS
KYJbTYPHBIX PaCTEHHUI;

* XapaKTepU30BaTh OCHOBHBIE METOJIbI M IOCTUKEHUS CEIICKIIHH;

* OLIEHUBATh ATUUYECKHE aCIIEKThl HEKOTOPBIX HCCIIEeI0BaHUI B 0071acTH OMOTEXHOJIOTUH (KIOHUPOBAHUE,
HCKYCCTBEHHOE OILJI0IOTBOPEHUE, HAIIPABIEHHOE U3MEHEHHE F€HOMA);

* OBJIAJICBATh YMEHUSMHU M HaBBIKAMHU IMOCTAHOBKH OHMOJIOTMYECKUX DKCIIEPUMEHTOB M OOBACHITH UX
pe3ybTaThI;

* HAXOJIUTh OMOJIOTHYECKYI0 WH(GOPMAIMI0O B PAa3HBIX HCTOYHHKAX, apTyMEHTHPOBATh CBOIO TOUYKY
3pEeHuUs;

* aHAJIM3UPOBATH U OLIEHUBATH OMOJOTHYECKYIO0 HH(OPMAIINIO, TTOTy9aeMyI0 U3 Pa3HbIX HCTOYHHUKOB.

3akirouenue (1 4)

11 KJIACC (2 4 B HeneJ1io, Bcero 68 4)
Bgenenue (1 1)
Paznen 1 BUJ (39 u)
Tema 1.1
HCTOPUS DBOJTIOIMOHHBIX UJEMA (7 1)
HcTopus 3BOMIONMOHHBIX UJeH. PazBuTre OMOIOTHH B 10JJapBUHOBCKUM mepuoa. 3HaueHue paboT
K. JInnnes, yuenus XK. b. Jlamapka, reopun XK. KroBwe. IIpennoceuiku Bo3HUKHOBeHHUs yueHus Y. [lapBuHa.
OpomtormonHas teopust Y. Jlapeuna. Ponb 3BonOLMOHHONW Teopuu B (HOPMHPOBAHUMHM COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA.
Memoncmpayun. Kapra-cxema wmapmipyta nyrtemectBuss Y. Jlapsuna. ['epOapHble Matepuaisbl,



KoJulekuuu, Qororpaguu M Apyrue MarepHalibl, MOKa3bIBAIOIIME WHIUBUAYaJIbHYIO H3MEHUYUBOCTH U
pa3zHooOpas3ue cOpTOB KyJIbTYPHBIX PACTEHUN U MOPO/J] TOMAIIHUX KUBOTHBIX.

OcHnosnvle nonamua. OBomonus. Kpeanmonusm, TpaHcpopMu3M, 3BOTIONMOHU3M. [pymmoBas wu
WH/IMBUJyalbHas W3MEHYMBOCTh. VckyccTBeHHBIH 0TOOp. boppba 3a cymecrBoBanue. EctecTBeHHBIH
otoop.

Tema 1.2
COBPEMEHHOE 3BOJJTIOIIMOHHOE YYEHME (16 4)
Bun, ero xpurepuun. Ilomynsims — CTPYKTypHas €IWHHWIIA BHJA, CIAWHHWIIA OSBOJIOLHH.

CuHTeTH4ecKast TeOpHsl IBOJIIOLNU. JIBHXKYIIME CHIIBI BOIIOLUHU: MyTALIMOHHBIN IIPOLIECC, MOMYJISALUOHHBIC
BOJIHBI, M30JILIMs, €CTECTBEHHBIH OTOOp; MX BIUSHHE HAa T€HOPOHJ HOMYyJIAUH. JBHKymMHA U cTaOMIn-
3UPYIOLIMH €CTeCTBEHHBIH 0TOOpP. AanTallui OPraHU3MOB K YCJIOBUSAM OOUTaHMS KaK pe3yJsibTaT ACHCTBUS
€CTECTBEHHOTO 0TOOpa. BumooOpazoBanue Kak pe3yabTar 3BOdIOIUUA. COCOOBI U Iy TH BHI000pa30BaHUS.

CoxpaHenue MHOrooOpa3usi BHAOB Kak OCHOBA YCTOMYMBOrO pa3BUTHS Ouocdepbl. [nmaBHBIE
HaIpaBJICHUs 3BOJIOIMOHHOTO Ipoliecca. buonoruueckuii nporpecc u 6uonorndeckuit perpecc. Ilpuuanner
BBIMHPAHUs BUJIOB.

JlokazaTenbcTBa HBONIIOLIMYM OPraHU4ECKOI0 MUPA.

Hemoncmpayua. Cxema, WUTIOCTpUpPYIOLIas KpUTepuH Buja. TabmuIbl U cxeMbl: «JIBHKYILIUE CUIIbI
sBooIM», «OOpa3oBaHMEe HOBBIX BHUJOB», «CXOJCTBO HayalbHBIX CTAaJUil AMOPHOHAIBLHOTO Pa3BUTHUS
MIO3BOHOYHBIX». ['epOapuu, KOMIEKIUM W JApPYrHe Haryis/IHble MaTepuasbl, JEMOHCTPUPYIOIINE MPHUCIO-
COOJIEHHOCTh OPTaHU3MOB K cpeJie OOMTaHUs M pe3yIbTaThl BUI000pa3oBaHusl. TaOaHIIbl, MyJISKH U APyTHE
HarjsiHble MaTepuaibl, JEMOHCTPUPYIOIIME T'OMOJIOTUYHBIE M aHAJIOIMYHbIE OpraHbl, UX CTPOCHHUE U
IIPOMCXOXKACHUE B OHTOI'€HE3€; Py IUMEHTHI U aTaBU3MBI.

JlaGopaTopHble M IPaKTHYeCKHEe PA0OThI

Omnwucanue ocobeil Buaa no Mop(hororndieckoMmy KpuTepHIo.

Ocnosnvle nonamua. Bun, nonynsauus; ux Kputepuu. ['eHodoHa. J[Bukymiue CHIIbI 3BONIOLUU:
MYTAIlMOHHBIA TPOLIECC, MOIMYJSALMOHHBIE BOJHBI, M30JAIMs, €CTeCTBEHHbIM oTOOp. [IBMxymmid u
crabmmsupyroumii or6op. Criocods! ¥ MyTH BUA000Pa30BaHMUSL.

Tema 1.3

MPOUCXOKAEHUE )KU3HU HA 3EMJIE (9 u)

Pa3Butne npencraBineHuid o Bo3HUKHOBeHUH ku3HU. OnbiTel @. Penu, JI. [lacrepa. I'unotessl o
MIPOUCXOXKACHUN KU3HU.

CoBpemeHHbIe B3TJIsbl Ha BOSHUKHOBEHUE KU3HU. Teopus OnapuHa—XouaeiiHa. Y cioKHEeHNE KUBBIX
OpPraHU3MOB Ha 3eMJI€ B IIPOLIECCE IBOJIIOLUH.

Hemoncmpayun. Cxempl: «BO3HUKHOBEHME OIHOKJIETOUHBIX JYKapUOTHYECKHX OpPraHU3MOBY,
«OBOJIIOLIMSL  PACTUTENBHOIO MHpa», «OBOJIOLKA >KMUBOTHOTO Mupa». Penponykuum KapTHH, H30-
Opaxaroux ¢Giaopy u (ayHy pasIMUHbIX 3p M mepuofoB. OKaMEHEIOCTH, OTIEYaTKH OPraHu3MOB B
JPEBHUX MOPOJIaX.

JlaGopaTopHble H MpaKkTHYeCKHe PadoThl
AHaIN3 ¥ OLlEHKA PA3IMYHBIX TUIIOTE3 MPOUCXOKICHUS KU3HHU.
IKCKYpCHs

HcTopus pa3BUTHS )KU3HU Ha 3eMJie (KpaeBeIUECKUN My3€ei).

Ocnosnvie nonamusa. Teopus Omnapuna — XonzaeiiHa. Xumuueckas »Boionusa. buonormyeckas
sBomtonus. [locTeneHHOe yCNOXKHEHHE OpraHu3allid M MPUCIOCOOJIeHHs K YCJIOBHUSM BHEIIHEH cpelibl
OpPraHMU3MOB B IIPOLIECCE IBOJIIOLINN.

Tema 1.4

MNPOUCXOXKIEHUE YEJOBEKA (7 1)

l'unoTe3bl mpoucxoxaeHus: yenoBeka. [lonoxeHue yegoBeka B cUcTeMe KMBOTHOIO MHpa (Kjacc
Munexonuratomue, otpsin [Ipumarsl, pon Jlroau). DBomromus dyeaoBeka, OCHOBHbIE 3Tamnbl. Packl uenoBeka.



[IpoucxoxaeHue yenoBeyeckux pac. BumoBoe eAMHCTBO YEIOBEUECTRA.

Jemoncmpayusn. Cxema «OCHOBHBIEC ATaIbl YBOJTIOIUN YeJIOBEKay. TabmuIlbl, n300paxaronye CKeIeTh
YesioBeKa U MO3BOHOYHBIX KUBOTHBIX.

JlaGopaTopHble M IPaKTHYeCKHEe PA0OThI

AHaJu3 1 OlLIEHKA Pa3JIMYHbIX TUIIOTE3 TPOUCXOXKICHUS YETIOBEKA.

Ocnosnvle nonamusa. llpoucxoxaeHue yenoBeka. OCHOBHBIE 3Tallbl 3BOJIOLMH. JIBUXKYIIHME CHIIBI
aHTporioreHe3a. YemoBeueckre pachl, UX €IUHCTBO.

I[NPEAMETHBIE PE3VJIbTATBHI ObYUYEHU A

VYyamumiics TomKeH:

* XapaKTepH30BaTh BKJIa/l BbIIAIOIINXCS YUCHBIX B Pa3BUTHE OMOJIOTHYECKON HAYKH;

* XapakTepu30BaTh Poiib OMOIOrHH B (POPMUPOBAHMHM HAYYHOT'O MUPOBO33PEHUS;

* IOHUMATh CYIIHOCTb 3BOJIIOLIMOHHON TEOPUH, CIOKHBIE W MPOTHUBOPEUYUBHIC MYTH €€ CTAaHOBJICHHUS,
BKJIaJ] B (JOPMUPOBAHNE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KApTUHBI MUPA,

* BBIICTISTh CYIICCTBCHHBIC NPHU3HAKKM OHMOJOTHYECKUX OOBEKTOB (BHJIOB) M IPOIECCOB (JelicTBUE
HCKYCCTBEHHOTO U €CTECTBEHHOTO 0TOOpa, POPMUPOBAHUE TIPUCITOCOOIICHHOCTH, 00pa30BaHUE BUJIOB);

¢ OOBSCHATH MPUYNHBI IBOJIOLIUN, U3MEHSIEMOCTH BU/JIOB;

¢ TPUBOJUTH JI0KA3aTEIHCTBA (APTyMEHTALINIO) HEOOXOJUMOCTH COXPAHEHHSI MHOTO00pa3us BUIOB;

¢ YMETh MOJb30BATHCS OUOIIOTMYECKON TEPMUHOIOTUEN U CHMBOJIMKOIA;

e pemIaTh NEeMEHTapHbIE OMOTOTHYECKHE 3a/1a4H;

* OMKCHIBATH 0COOEH BUIOB 110 MOP(POIOTUUECKOMY KPUTEPHIO;

* BBISBJISITH IPUCTIOCOOJICHHSI OPTAHU3MOB K Cpejic OOMTaHNUS;

+ CPaBHHMBATH IMPOIIECCHI ECTECTBEHHOT'O U UCKYCCTBEHHOTO 0TOODA;

e QHAIM3UPOBATh U OILICHUBATh pA3JIMYHBIE THUIOTE3bl MPOUCXOXKACHHUS IKU3HH U  UYEJIOBEKa;
apryMEHTHPOBATh CBOI TOYKY 3PECHHUS B XOJE IUCKYCCHH IO OOCYXXICHHIO THIIOTE3 CYIIHOCTH U
MIPOUCXOXKACHUS KU3HU, MPOOIEMBI TPOUCXOKICHUS YEIIOBEKA;

 OBIIQJICBaTh YMEHUSMU M HaBBIKAMU TIOCTAHOBKM OHMOJOTMYECKHX OJKCHEPUMEHTOB M YYUTHCS
OOBSICHATH UX PE3YIbTATHI;

* HAXOAWTh OMOJIOTUYECKYIO MH(POPMAIIMIO B Pa3HBIX HCTOUYHUKAX;

+ QHAIM3UPOBATH U OLICHUBATh OMOJOTUYECKYIO HH(POPMAIIHIO, TTOJYIaeMYI0 U3 Pa3HbIX HCTOYHUKOB.

Paznen 2

9KOCHUCTEMBMBI (27 1)

Tema 2.1

IKOJIOI'NMYECKHUE ®AKTOPBI (7 1)

Opranusm u cpena. [Ipeamer u 3agaun SK0NOruK. JKoJIoru4Yeckre PakTopsl cpeasl (AOHOTHYECKHE,
OMOTHYECKHE, AaHTPOIOTeHHbIE), WX 3HAUY€HHWE B IKU3HU OPraHU3MOB. 3aKOHOMEPHOCTH BIIUSHUS
JKOJIOTMUECKUX (PAKTOPOB HA OpraHu3Mbl. B3auMOOTHOIIEHUS MEXIy OpraHu3MamMu. MeXBHUIOBbIE
OTHOIIEHUS: TTAPA3UTH3M, XUIITHUYECTBO, KOHKYPEHITUS, CAMOHO3.

Jlemoncmpayua. Harnsgaeie Matepuaibl, JEMOHCTPUPYIOMIME BIUSHUE SKOJOTHUECKHX (DaKTOpoB Ha
KUBBIE OpraHu3Mebl. [Ipumepsl cumOm03a B IpUpPO/IE.

Ocnognvie nonamusa. Oxonorusi. BremHsst cpena. Okojorumdeckue QakTopbl. AOHOTHYECKHE,
OMOTHYECKHEe U aHTPONOreHHble QakTopbl. [lapa3uTus3M, XHUITHHYECTBO, KOHKYpPEHIUS, CUMOMO3.
DKoJioruueckasi HuIa.

Tema 2.2

CTPYKTYPA DKOCHUCTEM (7 4)

BunoBas m mpocTpaHCTBEHHAass CTPYKTypa 3KocucteM. [luimeBbie CBs3U, KPyroBOPOT BEIICCTB U
MIPEBPAIICHHUS YHEPTUU B dKOCHUCTeMax. [[prHunHbl yCTOWYHUBOCTH U CMEHBI SKOCHCTEM. BimsiHue denmoBeka
Ha YKOCHCTeMBI. MICKyCCTBEHHBIE COOOIIECTBA — arpoIleHO3HI.

Memoncmpauua. Cxema «IIpocTpaHCTBEHHAsi CTPYKTypa HSKOCHCTEMBI (SIPYCHOCTh PAaCTHTEIBHOTO



cooOmiectBa)». CxeMbl U TaOIUIBI, IEMOHCTPUPYIOLIHE MUIIEBHIE LIEMU U CETH; HKOJOTHYECKHUE TUPAMU/IbI;
KPYTOBOPOT BELIECTB M SHEPTHH B YKOCUCTEME.
JlaGopaTropHble U MpaKkTH4YecKHe padoThl
CocraBieHue cxeM nepeiaur BeIecTBa U YHepTruH (1iereil MUTaHus) B IKOCUCTEME.
CpaBHHUTENbHAS XapaKTEPUCTUKA PUPOIHBIX SKOCHCTEM M arpOIKOCHCTEM CBOEH MECTHOCTH.
OcHnoenbie nonamus. JKocucremMa, OMOTEOLEeH03, OMOLEHO3, arpoeHo3. [IpoayneHTsl, KOHCYMEHTHI,
penyueHTsl. [IuieBpie LEnu U CETH.

Tema 2.3
BUOC®EPA — I''IOBAJIBHAS DKOCUCTEMA (7 u)
buochepa — rnobanpHas skocucrema. CocrtaB M CTpykTypa Ouocdepsl. Yuenue B. .

Bepnanckoro o omocdepe. Ponap kuBbIX opraHusmMoB B Ouocdepe. buomacca 3emiu. buonormueckuit
KpyTrOBOPOT BELLECTB (Ha IpUMEpPE KPYroBOPOTa BOJBI U YIIIEPOAA).

Hemoncmpayua. Tabmuupl n cxemsl: «Ctpykrypa Omocdepb», «KpyroBopor Bomel B Ouocdepe»,
«Kpyrosopot yriepoana B 6uochepe». Harnsausiii Mmarepuai, oTpaxkaronfil BUIOBOE Pa3sHOOOpa3He KHUBBIX
OpraHu3MoB OHOC(hepEI.

Ocnoenvie nonamus. buochepa. JKuoe BemecTBo, OMOreHHOE BELIECTBO, KOCHOE BEIECTBO,
O6uokocHoe BemiecTBo. buomacca 3emiu.

Tema 2.4

BUOC®EPA U YEJIOBEK (6 4)

buocdepa u yenosek. ['nobanbHble 3K0NI0OrHUEecKre IpoOIeMbl U yTH Ux pemieHud. [locneacTBus
NeSTEIbHOCTH YeJIoBeKa JUIsl OKpyskarouied cpenpl. [IpaBuiia moBeneHuss B npupoaHoi cpene. Oxpana
IIPUPO/IBI U PALlMOHATIBHOE UCIIOIb30BAaHUE PUPOIHBIX PECYPCOB.

Jemoncmpayus. TaOnuupl, WUTIOCTPUPYIOIIKE TI100aIbHbIE 3KOJOTHYECKHE NMPOOIEMBbI U MOCIEICTBUS
NeSITEIbHOCTH 4YeJloBEKa B OKpykawomed cpeae. KapTbl HallMOHalbHBIX MApKOB, 3allOBEIHUKOB U
3aka3HuKoB Poccum.

JIaGopaTopHble U paKTHUECKUE pabOThI

AHayu3 U OlleHKa MOCIIEACTBUI COOCTBEHHOM /IEATEIbHOCTH B OKpYXKarollei cpere.

Ocnosnvle nonamus. I'nobanbHble 3Kojoruyeckue mnpoOiembl. OxpaHa mnpuponsl. PannonansHOe
npupoaonos3oBanue. HannonanbHble mapky, 3al0BeIHUKY, 3aKka3HUKU. KpacHast kHuTA.

3akuouenue (1 u)
[NPEAMETHBIE PE3VJIBTATBI ObYUYEHU A

VYyamuiics q0JKeH:

* XapaKTepU30BaTh BKJIAJ] BBIIAIOLINXCS YUEHBIX B pa3BUTHE OMOJIOTMUYECKON HAYKH;

* XapaKTepHU30BaTh PoJib OMOIOTUH B (HOPMUPOBAHUM HAYYHOT'O MHUPOBO33PEHHUS;

* BBIACTATH CYIIECTBEHHbIE MPU3HAKK OMOJOTMUYECKUX O0BEKTOB (IKOCHUCTEM, Onocdepsl) U MPOLECCOB
(KpyroBOpOT BEILIECTB U MPEBPALLCHHS SHEPIUU B SKOCUCTEMax U buocdepe);

¢ 00001IaTh U CHUCTEMATU3UPOBAThH TMPEACTABICHUS 00 3KOCHCTEMax KaK LEJIOCTHBIX OMOJIOTHYECKUX
CHUCTEMax, O 3aKOHOMEPHOCTAX, MPOSBIAIOINXCA HAa JaHHOM YPOBHE OpPraHU3allMU >KUBOTO (KpPyroBOpPOTE
BEIIECTB U MPEBPALICHUSAX SHEPTUH, TUHAMUKU U YCTOMYHUBOCTH 3KOCHUCTEM);

« TOHUMaTH conepxkanue yuenus B. V. Bepranckoro o 6uocdepe;

e MIOHUMATh HEOOXOIUMOCTh peaTu3ally UACHU YCTOWYMBOIO pa3BUTUS OUOChepsl, €e OXpaHbl;

* pa3BUBaTh OOIIEOMONOTHUECKUE YMEHHUS Ha SKOJIOTMYECKOM COJIepKAHUU: HAOMI0JaTh M BBISBIATDH
NPUCIIOCOOJICHNS Y OPTaHU3MOB, aHTPOIIOI'€HHBIE U3MEHEHHUS B 9KOCHUCTEMAX;

¢ OOBSICHATH MPUYHUHBI YCTOMYMBOCTH U CMEHBI SKOCHCTEM;

e MIPUBOJIUTH JI0KA3aTEIbCTBA (APryMEHTAIINI0) HEOOXOJUMOCTH COXPaHEHHsI MHOT000pa3us BUIOB;

e pelaTh 3JeMEHTapHble OMOJIOrMYecKUe 3aJayud; COCTABIIATH CXEMbI MEPEHOCA BEIECTB U IHEPIHH B
JKOCHCTEMaXx (LIeTH MUTaHUs);

e BBISBJISTH QHTPOINOTEHHBIE U3MEHEHUsI B SKOCHUCTEMAaxX CBOEH MECTHOCTH; U3MEHEHHS B dKOCHUCTEMax



Ha OMOJIOTHYECKUX MOJIEIISX;
« CPaBHUBATHh OMOJOTHYECKHE OOBEKTHI (TPUPOTHBIE YIKOCUCTEMBI M arPOIKOCHCTEMBI CBOSH MECTHOCTH)
1 GOPMYITHPOBAThH BHIBOJIBI HA OCHOBE CPAaBHEHUS,

« 00OCHOBBIBATh M COOIIOATH MPABUJIA MOBEACHHUS B IPUPOTHON CPE/IE;

¢ AHAIM3MPOBATh M OLEHHUBATH TIOCIEICTBUA COOCTBEHHOW [EATEIBHOCTH B OKpY’KaIOUIeW cpene,
r7100aJIbHBIE HKOJIOTUYECKUE TIPOOIIEMBI;

+ QPTYMEHTUPOBATH CBOIO TOUYKY 3PEHHUSI B X0OJI€ JUCKYCCUU TI0 00CYKICHUIO IKOJIIOTUUYECKUX MPOOIeM;

* YMCTbH I10JIb30BaThCsA OMOJOrHYeCKOoM TGpMHHOJ’IOFHGfI nu CHMBOHHKOﬁ;

* OBJIAZACBATL YMCHHUSMHW HW HABbIKAMU I1IOCTAHOBKH OMOJIOTHYECKHX OKCIICPUMCHTOB M YYHUTHCA
OOBACHATH UX PE3YIbTATHI,

e HAaXOJHUTb 6I/IOJ'IOFI/I‘IGCKYIO PIH(bOpMaI_[I/II-O B PAa3HbIX UCTOYHHKAX;

* aHAIM3MPOBATH U OI[CHUBATH OMOJIOTUYECKYIO HH()OPMAIIHIO, ITOJIy4aeMYyIO U3 Pa3HBIX HICTOUHUKOB.
TemaTnyeckoe VIAHKPOBAHHE

10 kiacc (2 yaca B HeJeJ110, Bcero 68 yacoB)

Paszpnen Koan | Temsl Koauue | OcHOBHBIE BH/IBI 1€STEJILHOCTH 00y4aI0IINXCS OcHOBHBbIE
H4aec CTBO HampasJje
TBO 4acoB HUA
qaco BOCIIMTaTE
B JIbHOM
JE€ATCJIbHO
CTH
Paznen 1. 5 1.1. KpaTkas 2 OnpenensioT NOHATHA, (QopMHpyeMble B Xone wu3ydeHus | 3,5
buonorus HcTOpUs TCMBL.
KaKk HaykKa. pasButus Ovo- OOBSICHSIOT POJIb OMOJIOTUH B ()OPMUPOBAHUM HAYYHOTO MHU-
MeToasl JIOTHH. poBo33peHusi. ONEHMBAIOT BKJIAJ pa3iUYHBIX Y4YEHBIX-
HAy4YHOTO CucreMa OuomoroB B pa3BUTHE  HAayKH  OMONOTMH,  BKIaj
O3HAHMS OHOIOrHUECKH Ouonoruyeckux Teopud B (OPMUPOBAHHE COBPEMEHHOI
X HayK €CTECTBEHHO-HayYHOW KapTHHBI MHUpa. Y CTAHABIMBAIOT CBSI3U
Owonmormm C JOpYyrUMH HayKaMH. [OTOBAT COOOLICHUS
(moxmansl, pedeparsl, MPE3EHTAMH) O BKJIAAE BbIIAOIIUXCS
YUYEHBIX B Pa3BUTHE OMOJIOTHH.
PaboTaroT ¢ 37eKTPOHHBIM IPUITOKEHHUEM
1.2. CymHocTth 3 OnpenensioT MOHATHS, PopMUPYEMBIE B X0JIe U3YICHUS 3,5
" CBOICTBA TeMBbI. BBIIEISIOT cylecTBEHHbIE IPU3HAKH JKHBOI MPUPOJIBI
SKHBOTO. 1 OMOJIOTHYECKHX CHCTeM (KJIETKH, OpraHu3Ma, BUJa,
VpoBHH 9KOCUCTEMBI). XapaKTepU3yIOT OCHOBHBIE CBOMCTBA KHBOTO.
OOBSICHSIIOT OCHOBHBIE TPUYHHBI 3aTPYAHEHUH, CBSI3AHHBIX C
OpraHu3alun
OTIpe/ielIeHueM MOHATHUS «KU3Hb». OOBACHIIOT pa3nudus U
1 MCTOZLB! HO_V €JJUHCTBO XMBOW U HEKUBOM NpUpobl. ITpuBoaAT npuMepsl
SHaHWA JKUBOU CHCTEM Pa3HOro ypoBHs opranuzauuu. [IpuBoasr
IPpUAPOIBI JIOKa3aTeIbCTBA YPOBHEBON OPraHU3aIliK U SBOJFOLUH XKHUBOM
HPUPOJIBI.
OmnpenenstoT OCHOBHBIE METO/IbI TO3HAHUS KUBOH ITPUPOJIBL.
['oToBsT npe3eHTanuIo Win creH]] Ha TeMy « CoBpeMeHHoe
Hay4HOe 000pyJOBaHHE U €TO POJIb B PEHICHUN
OMOJIOrMYECKUX 3a/1aW».
PaboraroT ¢ wnmrocTpanusaMu yaeOHHKa.
PaboTaloT ¢ 3JeKTPOHHBIM MPHIIOKEHHEM
Paznen 2. 22 2.1. Uctopus 2 OnpenemnsioT MOHATHS, ((OpPMUpPYEMBIE B XOJI€ N3yUEHHS 2,5
Krerka HA3y4YEeHUs TCMBI.
KIETKH. OnpenensitoT npeaMeT, 3aladd ¥ METOAbI MCCIICIOBAHUS 1IH-
TOJIOTUH KaK HayKH. XapaKTepH3yIOT CO/lepKaHHe KIETOUHON
Kiterounas TeOpHH.
TeopHs OOBACHSIOT BKJIQJ KJIETOYHOW TEOPHH B OPMHUPOBAHUE CO-
BPEMEHHOH €CTECTBEHHO-HAYYHOI KapTHHBI MUPA; BKJIa]
YUEHBIX — HCCIIE0BaTelIeH KIIETKH B pa3BUTHE OHoJornyie-
CKOW HayKH.
[TpuBoOAAT 10KA3aTENHCTBA POJICTBA XKHUBBIX OPraHHU3MOB C
MCIIOJIb30BaHUEM MOJIOKECHUH KIeTOYHOH Teopuu. PaboTaroT ¢




WIITIOCTPAIMAMHI YICOHHKA.

PaboTaroT ¢ 3NeKTPOHHBIM MIPHUI0KECHIEM

2.2.
XUMHYeCKUN
COCTaB KIIETKU

OnpenemnsioT MOHATHS, (popMUpYyEMBIE B X0€ N3YIECHUS
TEMBIL.

[TpuBoaAT mOKa3aTeNBCTBA (ApTYMEHTAIH) €IMHCTBA YKUBOMH
1 HEeXXHMBOH IPUPOIBI HA IPAMEPE CXOACTBA HX XUMHIECKOTO
cocraga.

CpaBHHBAIOT XUMHUYCCKHH COCTAaB TN JYXUBOM M HEKHBOU
TIPUPOABI U ACTAOT BEIBOJBI HA OCHOBE CPaBHEHUS.

XapakTepu3yloT OCOOCHHOCTH CTPOCHHS, CBOWCTBA H POJIb
HEOPTraHMYECKUX U OPraHUYECKUX BEIIECTB, BXOASIINX B CO-
CTaB >KHUBBIX OPTaHU3MOB. YCTaHABJIMBAIOT MPUYMHHO-CIEN-
CTBEHHBIE CBSI3U MEXJIY XUMHUUECKUM CTPOEHUEM, CBOHCTBa-
MH U (QYHKIUSIMH BEIECTB HA OCHOBE TEKCTOB M PHCYHKOB
yueOHHKa. [IpUBOAAT mNpHMEphl OPraHWYECKUX BELIECTB
(Yr7ieBOMIOB, JHUMHUIOB, OCIKOB, HYKICUHOBBIX KHCJIOT),
BXOJSIIIUX B COCTAaB OPTraHU3MOB, MECT WX JOKAIH3ALUU U
OHOJIOTHIECKOH POIIH.

PaboratoT ¢ wiuTroCTpaisiMU y4eOHHUKa.
PematoT 6nonorudeckue 3agadm.

Beimonstor  nabopatopHble, IpakTH4eCKHE W HCClie-
JIOBaTEJIbCKUE Pa0OTHI HO N3yYaeMol TeMe.

PaboTatoT ¢ 2JIEKTPOHHBIM MTPUIIOKEHUEM
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2.3. Crpoenue
JYKapHOTHYEC
KOU 1
MIPOKAPUOTHYE
CKOH KIIETOK

Omnpenenstor NOHATUS, GOPMHUPYEMbIE B XOAE H3YYCHHs Te-
MBl. XapakTepusylT KIETKy Kak CTPYKTYypHO-(pyHKIHO-
HAJIBHYIO €IMHHILY XHBOTO. BBIIENAIOT CylIeCTBEHHBIE MpH-
3HAaKU CTPOEHHMsSI KJIIETKH, €€ OpraHOWJOB, s1pa, MEeMOpaHbl,
XPOMOCOM, JOSAEPHBIX U SIEPHBIX KIETOK, KJIETOK pacTeHuil,
JKMBOTHBIX U TI'puOOB. CpaBHHBAIOT OCOOCHHOCTH CTPOCHUS
JIOSIACPHBIX U SAEPHBIX KJIETOK, KJIETOK PACTEHHUH, KMBOTHBIX
u TpuOOB ¥ JENAOT BHIBOABI HAa OCHOBE CpPaBHEHUS.
YCTaHaBNMBAIOT MPUYMHHO-CICACTBEHHBIE CBSI3H  MEXIY
cTpoeHHeM U (pyHKIUSIMH OHMOIOTHYECKUX CHCTEM Ha TpHMe-
pe KIETKH, €€ OPTaHOMIOB M BBHINOJHAEMBIX UMH (YHKIHH.
PabotaioT ¢ muTIoCTpausiMi y4eOHHUKa.

[onb3yrores LUTOJIOTUYECKOM TEPMHUHOJIOTHEN.
OO0OCHOBBIBAIOT MEPHI MPOPHUIAKTHKH OaKTEepHAIBHEIX 3200-
JIEeBaHUM.

BemonHsAoT nabopaTopHBle, NPakTHYeCKHEe W HCCIelIoBa-
TeNbCKHE PabOTHI 110 U3y4aeMOi TeMe.

PaboTaroT ¢ 37eKTPOHHBIM IPUITOKEHHUEM

3,5

2.4.
Peanuzanms
HaCJIeICTBEHH
ot
HHpOpPMAITUH
B KJIETKE

OnpenenstoT MoHATUS, (opMUpyeMBIE B XOJ€ HU3yYeHHs Te-
MBL. BeIensior ¢yHIaMeHTanbHBIH Npolecc B OHoJorHde-
CKUX CHCTeMax — peaju3aius HHPOpPMAIMU B KIETKE.
BblaensoT CylecTBEHHbIE NPU3HAKM TI'EHETUYECKOIo KOAa.
OnuceBalOT M CPaBHMBAIOT IIPOLIECCHl TPAHCKPHUILIUU H
TPaHCISLUY.

OOBACHSIOT POJb BOCIPOM3BEACHUS M IEepeladyd HacIelCT-
BEHHO HH(I)OpMaL[I/II/I B CyHI€CTBOBAHUM W PA3BUTUHN KU3HU
Ha 3emue.

Pemator 6nonorudeckue 3agaqm.
PaboraroT ¢ wnmrocTpanusaMu yaeOHHKa.

PaboTaroT ¢ 3JIeKTPOHHBIM MPHUII0KECHIEM

2,5

2.5. Bupycsl

OnpenenstoT HOHATHI, (GOpMHUPYEMBIE B XOIC H3yUYCHHS
TEMBL.

BbIAEISIOT CYIIECTBEHHBIC TPU3HAKKA CTPOCHUS M )KM3HEHHBIX
IUKJIOB BUPYCOB. XapakTepU3yIOT pOJb BHPYCOB Kak
BO30yuTeNnel 0oyie3HeW M KaK MEPEHOCYHKOB T'€HETHYECKOM
nHpopmanmu. OOGOCHOBBIBAIOT MEPHl NPOPIIAKTHKH BH-
PYCHBIX 3200JIeBaHH.

Haxopar uadopmaiuio o BUpycax U BUPYCHBIX 3a00JI€BaHUSIX
B PA3JIMYHBIX HCTOYHHKAX, AHAJIU3UPYIOT U OLCHUBAIOT €€,
HHTEPIPETHPYIOT H MPEACTABISIIOT B pasHBIX  (opmax
(Te3ucwl, cooOleHne, penopTax, aHaTUTHYECKas CIpaBKa,
pedepar, 0630p, moptdonmo).
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PaboTaroT ¢ muocTpanusaMu yaeOHHKa.
PaboTaroT ¢ 3NIEKTPOHHBIM MPHUIOKCHUEM

Paznen 3.
Opranuszm

41

3.1. Opranuzm
— eIMHOe
uenoe. MHo-
roobpasue
KUBBIX
OpPraHU3MOB

Onpenenstor NOHATHS, GOPMHUPYEMBIE B X0OJI€ U3YUEHHS Te-
MBI. BBIIENAIOT CyIeCTBEeHHbIE IPU3HAKY OJJHOKJIETOUHBIX U
MHOTOKJICTOYHBIX OpraHn3MoB. CpaBHUBAIOT OJHOKJICTOY-
HBIC, MHOTOKJIETOUHbBIC OPTaHU3MBI ¥ KOJIOHUH OJHOKJICTOU-
HBIX OPTaHU3MOB H JIETIAl0T BHIBOJIBI HA OCHOBE CPAaBHEHMS.
PaboTatoT ¢ 31€KTPOHHBIM NPHUI0KEHIEM

5,6

3.2. O6meH Be-
IIECTB U IIpe-
BpalleHue
SHEPTUHU

OmpenensioT MOHATHA, GOPMHUPYEMBIC B XOJA€ H3Y4EHHS Te-
Mbl. XapakTepH3yoT (GyHIaMeHTaIbHbIe IPOLecChl B OHOIO-
THYECKUX CUCTEMaX — OOMEH BEIECTB M NIPEBpallieHHe JHeP-
rud. BBIIENnsioT cyliecTBEHHbIE MPU3HAKM IPOLECCOB JKU3-
HEJeSITeIbHOCTH  KiIeTKH. CpaBHUBAIOT IUIACTUUECKUH U
9HEPreTUUECKHi OOMEHBI M [ealoT BBIBOJBI Ha OCHOBE
crpoeHusi. CpaBHUBAIOT OPraHM3MBI 110 THITy TNHUTAHUS U
JIeNaloT BBIBOJBI Ha OCHOBE CpaBHEHHUS. PacKpbIBalOT
3HaueHHe (OTOCHHTE3a. XapaKTepH3yIOT CBETOBYIO H
TEMHOBYIO (pa3sl pOTOCHHTE3A.

PaboratoT ¢ WwuTroCTpaisiMU y4eOHHUKa.

Pemarot Onosornyeckue 3anaym.

Haxoast nHpopManuio no u3y4yaeMoil TeMe B pa3inuHbIX HC-
TOYHMKAX, QHAJIM3UPYIOT U OLEHUBAIOT €€, UHTEPIPETUPYIOT
U TPEICTABIAIOT B pa3HbIX (opMax (TE3HCHI, COOOIECHUS,
pernopTax, aHaJIUTHUECKas COpaBka, pedepar, 0030p, mopt-
hoimo).

PaboTatoT ¢ 3JIEKTPOHHBIM MIPUIIOKEHUEM

5,6

3.3.
PasmHoOxeHnne

Omnpenensior MOHATHA, (OPMHUPYEMBIE B XOA€ H3YUCHUS
TEeMbl. BBIAENAIOT CyNIECTBEHHBIE NPU3HAKH IIpoliecca
JIETICHNS KJICTKH. XapaKTepu3yIoT OHOIIOTHYECKOE 3HAUCHUE 1
OCHOBHBIC (Da3bl MHTO3a, HCIONB3YS PHCYHKH Y4YeOHHKA.
BhlnensioT cymecTBeHHbIE MPU3HAKHA IPOLECCOB Pa3MHOXKE-
HHUS U OIINIOJOTBOPCHUA. OnuckHBaOT CHOCO6LI BCICTAaTUBHOT'O
pa3mHoOkeHus. [lpuBogAT mnpuMepbl OpPraHU3MOB, pas-
MHOXaromIuXxcs 0eCIIOJIBIM u I1OJIOBBIM IIyTEM.
XapakTepu3yrT OHOJOTHYeCKOe 3HAaUeHUE U OCHOBHBIE (Da3bl
Meiio3a, HCHONB3ysl PUCYHKH yueOHHKa. XapakTepH3yoT
cTaguu 00pa30BaHMs TIOJIOBBIX KIETOK, HCIHOJNB3YSl CXeMy
yueOHHKa.

OOBSICHAIOT OHMOJIOTMYECKYI0 CYIIHOCTh OILUIOJOTBOPEHHUS.
XapakTepu3yloT 0COOCHHOCTH ABOMHOTO OIUIOJOTBOPEHHS y
pacTeHHil.

OnpenensitoT 3HaYeHUE MCKYCCTBEHHOTO OIIOJOTBOPEHMS.
CpaBHUBAIOT MUTO3 U MEH03, SHIEKIETKH U CIIEPMAaTO30U/IbI,
criepMaToOreHe3 W OBOTEHE3, IOJIOBOE M 0eCrojoe pa3sMHO-
JKE€HUE U JENIal0T BbIBO/Ibl HA OCHOBE CPABHEHUS.

PaboTaroT ¢ WILTIOCTPaHsIMH yueOHUKA.
Pemaror Onoiornyeckue 3agayu.
VY4acTByIOT B IMCKYCCHH 10 H3ydaeMoii TeMe.

PaboraroT ¢ OJICKTPOHHBIM HIPUJIIOKEHUEM

4,5

3.4.
NunuBuayans-
HOE pa3BUTHUE
OpraHU3MOB
(oHTOTCHE3)

Omnpenenstor TMOHATHA, (OPMHUpYEMBIE B XOA€ HU3YUEHUS
TEMBI.

XapakTepu3yloT Mepruosl oHTOoreHe3a. OmHCHIBalOT 0co0eH-
HOCTU MHIAWBUAYAJIIBHOT'O PA3BUTHUA YE€JIIOBCKA.

OneHuBalOT BIMsTHUE (DAKTOPOB BHEIIHEH cpebl Ha pa3BUTHE
3apospimia. OOBSCHSIIOT OTPULATENILHOE BIMSHHUE AJKOTOJI,
HUKOTHHA, HAPKOTUYECKUX BELIECTB HA Pa3BUTHUE 3apOJIblIla
YeJIOBEKA; IPUUMHBI HApYLIEHUH Pa3BUTUSL OPIraHU3MOB.

AHanu3upyloT U OLIEHWBAIOT LIEJIEBbIE U CMBICIOBBIE YCTa-
HOBKHM B CBOHX JCHCTBUSX M TOCTYIKaX II0 OTHOIICHHUIO K
CBOEMY 37I0POBBIO, TIOCIICACTBUS BIAUSIHUSA (PAaKTOPOB PUCKA Ha
3JI0pOBbE.

OO0OCHOBBIBAIOT MEPHI MPOGUIAKTUKH BPETHBIX IPUBBIYCK.
CpaBHHBAIOT SYMOPHOHAIBHBIA U MOCTIMOPHOHATIBHEIHN TTepH-
OJIbl WHAWBUAYAILHOTO Pa3BUTHSA, NMPSAMOE M HENpsSMOE pas-
BUTHE U JICNAIOT BBIBOJIBI HA OCHOBE CPABHCHUSL.

PaboTaroT ¢ mwumocTpanusaMu yaeOHrKa.
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PaboraroT ¢ OJICKTPOHHBIM HNPUJIO0KECHUEM

3.5.
Hacnencreen-
HOCTb U
H3MEHYMBOCTH

15

OnpenensioT TOHATHA, (GopMupyeMmBle B XOAe H3YUYCHHS
TEMBIL.

OmpenensitoT OCHOBHbIE 3aJaud COBPEMEHHON T'€HETHKH.
XapakTepu3ylT COAepKaHHE 3aKOHOMEPHOCTEH HacienoBa-
HUs, ycTaHOBJIEHHBIX . MeHzaeneM, XpOMOCOMHON TEOpHUH
HACJIEICTBEHHOCTH; COBPEMEHHBIX MPEACTABIEHUN O T€HE U
TeHOME, 3aKOHOMEPHOCTEH N3MEHYHBOCTH.

O6bscustoT Bkiag . Mennenst u Ipyrux y4eHbIX B pa3BUTHE
OMOIOTHYECKO HayKW, 3HAUYEHHE YCTAHOBJICHHBIX WMH
3aKOHOMEPHOCTEH B (hopMupOBaHUH COBpPEMEHHOU
€CTECTBCHHOHAYYHOU KapTHHBI MUpa; TIPUIHHEI
HaCJICICTBEHHBIX U HEHACIICACTBEHHBIX N3MEHCHUH.

HpI/IBOZ[HT J0Ka3aTeJIbCTBa POACTBA JKMBLIX OPraHM3MOB Ha
OCHOBE MOJ0KECHUN T'¢HETUKH.

HOJ’II)?)yIOTCH TeHETHUYCCKOM TepMHHOJ’IOFHeﬁ U CUMBOJIMKOM.
Pemaror DJICMCHTAPHBIC TCHCTUYCCKHUE 3aJa4du.

CoCTaBIIAIIOT DIIEMEHTAPHBIE CXEMbI CKPeIMBaHUs. BBIABIAIOT
HCTOYHUKU MYTareHOB B OKpY’KaroIei cpene (KOCBEHHO).

[IpoBOIAT 3JIEMEHTapHBIC OWOJOTHYCCKUE HCCICIOBAHUS U
JICNAIOT BBIBOJBl Ha OCHOBE IIOJYYCHHBIX PE3yJbTATOB.
OOBSICHSIOT BIMSHUE MYTAareéHOB Ha OPraHM3M 4YeJoBeKa,
BO3HHKHOBCHHE HACJICACTBCHHBIX 3a00JICBAHUN, MYyTaIlUil.
YcTaHaBIMBAIOT B3aMMOCBS3b TEHOTHIIA YEIIOBEKAa M €ro
3m0poBbsa. OIEHUBAIOT 3HAYCHHE 3AOPOBOTO 00pasza KHU3HH
Kak HambOojee 3(p(EKTHBHOIO MeToja MPO(UIAKTUKHA Ha-
CIICZICTBEHHBIX 3a00JeBaHWH. XapaKTepU3yIOT POJIb MEIUKO-
TeHETUYECKOTO KOHCYJIBTUPOBAHHUS IUI CHIDKCHHS Be-
POATHOCTH BO3HHWKHOBCHHS HACIICACTBEHHBIX 3a00JICBaHUN.
PaboratoT ¢ WiTrOCTpalsIMU Y4eOHHUKA.

Pemraror Ononornueckue 3aJa4u.

Haxonsat nHGOpMaUIo 0 H3y4aeMoi TeMe B Pa3IMYHbIX HC-
TOYHHKAX, aHAJH3UPYIOT U OLICHUBAIOT €€, HHTECPIPETUPYIOT
W MPEACTABISIOT B pa3HbIX (opMax (TE3UCHl, COOOILICHUE,
pernopTax, aHaIuTHYeCKas crpaBka, pedepart, 0030p,
mopTQoHo).

BemounHsroT 1a00paTopHble, IPaKTHYECKUE U UCCIIeI0Ba-
TeNbCKUE PAOOTHI IO U3yYaeMoil TeMe.

PaboraroT ¢ OJICKTPOHHBIM IIPUJIIOKEHUEM

4,5

3.6. OCHOBEI
CEJIEKIIUH.
buorexHnoo-
rust

OnpenenstoT HOHATHS, (QOpMUPYyeMble B XOJC H3YUYCHHUS
TeMbl. OIpenensioT IJIaBHBIC 3aayll W HAIPABJICHUS COBpE-
MEHHOU cenexnuu. Xapakrtepu3ytor Bkiaa H. M. BaBuiosa B
pa3BuTHE OHOJNIOTHYECKON Hayku. OIIEHUBAIOT MOCTH)KCHUS H
MEPCICKTHBBl  OTCUYSCTBEHHOWM W MHPOBOW  CENEKITUH.
XapaKkTepu3yloT METOIBI CENEeKIIMOHHON paboTel. CpaBHHBA-
IOT MacCOBBIN W HHIUBUAYAIBHBIH 0TOOD.

BBIIEIAIOT CYIIECTBEHHBIC MPU3HAKH HPOLECca HCKYCCTBEH-
HOTO 0TOOpA.

OHeHI/IBaIOT JOCTHXKCHUS n MEPCHEKTHUBBL pa3BuUTHUA
COBPEMEHHOU OMOTEXHOJIOTHH.

AHanM3MPYIOT U OLIEHUBAIOT STHUECKUE aCIIEKTH HEKOTOPBIX
HCCIIEIOBaHUK B 00JIACTH OMOTEXHOJIOTHH.

PabotartoT ¢ wunocTpanusIMu y4eOHUKa.

Haxomar mHpOpMamuio mo m3ydaeMoidl TeMe B pa3IMIHBIX
UCTOYHUKAX, AHAIM3UPYIOT U OLIEHUBAIOT €€, MHTEPIpPEeTH-
PYIOT ¥ NIPEJCTaBISIOT B pa3HbIX (opmax (Te3uchl, cooodrie-
HHE, PENopTax, aHaJMTHYecKas cIpaBka, pedepar, o00630p,
nopt¢oino).

BEINOTHSIOT MPaKTHYECKHE W MCCIIEA0BATEIILCKIE pabOThI 110
H3y4aeMoi TeMe.

PaboTaroT ¢ 3JIEKTPOHHBIM MPHUII0KECHUEM
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Pazmen 1.
Bun

39

1.1. Uctopus
9BOJIFOLIMOHHBIX
upen

OnpenensioT HOHATHA, (GopMHpyeMBIE B XOJe H3yUCHHSA
TEMBI.
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O1eHNBAIOT BKJIA/I PAa3IMYHBIX YUYCHBIX B Pa3BUTHE OMOJIOTH-
4EeCKOH HayKH.

OrneHnBalOT MPENOCHUIKN BO3HUKHOBeHHs ydeHus Y. lap-
BHHa, XapaKTePHU3YyIOT COJIEPKAHUE HBOJIOIMOHHON TEOPUH
Y. dapBuHa.

CpaBHUBAIOT ONPEICIICHHYI0 U HEOIMpPEIETICHHYI0 HW3MEHYH-
BOCTh, HCKYCCTBCHHBIH U €CTECTBCHHBIA 0TOOpP, (HOPMBI
OOpBOBI 3a CYIIECTBOBAaHHE W [ENAIOT BHIBOABI Ha OCHOBE
CpaBHEHHUSL.

PaboratoT ¢ WTrOCTpaisiMU y4eOHHUKA.

PaGorarot ¢ OJICKTPOHHBIM NPUJIOKCHUEM

1.2.
CoBpemeHHOE
SBOJIIOLIMOHHOE
yueHHe

16

Omnpenensior MOHATHA, (OPMHUPYEMBIE B XOAE HU3YUCHUS
TEMBI.

OOBACHSIOT BKJIAJ DBOJIOIMOHHON Teopuu B (JOPMHUpPOBAHHE
COBPEMEHHOH eCTeCTBEHHO-HAy4YHOH KapTWHBI Mupa. Ormpe-
JIeITIoT Kputepur Buaa. OnuceBaoT ocobeit Bima mo Mopdo-
JIOTHYECKOMY KPUTEPHIO.

XapakTepu3yloT MOMYJSIUI0 KaK CTPYKTYpHYIO €IUHUILY
BUJA U €IMHUILY HBOJIIOLIUH, MPOLIECCOB €CTECTBEHHOTO 0TOO-
pa, (GOpPMHPOBAaHUS MPHUCIIOCOOJICHHOCTH, O0pa30BaHUS BU-
JoB. XapaKTepu3ylT OCHOBHBIC (hakTopsl 3Boironnu. Cpas-
HUBAIOT NPOCTPAHCTBEHHYI0 W SKOJOTHYCCKYIO HW3OJILUH,
(hOpMBI €CTECTBEHHOTO OTOOpa U JIENIAIOT BHIBOJIBI HA OCHOBE
CpaBHEHHs. XapaKTepU3yIOT OCHOBHBIC aIalTalldd OpraHm3-
MOB K YCJIOBHsIM oOuTaHusa. CpaBHUBAIOT OCHOBHBIE CIIOCOOBI
U MyTH BUI000pa3oBaHUs, OMONOTHYECKHU Tporpecc U pe-
Ipecc U JIeNaoT BBIBO/IBI HA OCHOBE CPAaBHEHHMS.

OOBSICHSIOT TPUYUHBI SBOJIOLUH, H3MEHSIEMOCTH BHJIOB.
[TpuBoAAT MOKa3aTeabCTBA POJCTBA KMBBIX OPraHM3MOB Ha
OCHOBE TMOJIO)KEHHH HSBOJIOLMOHHOTO yd4eHus. JlokasbIBaloT,
9TO COXPAaHCHHE MHOrooOpa3us BHIOB SIBISCTCS OCHOBOWA
ycroitunBoro passuths Ouochepbl. [IpUBOAST OCHOBHEBIC
JIOKa3aTeJIbCTBA ABOIOLUHN OPTaHUYECKOTO MHPA.

Pemrarot GHOIOrHYECKUE 3aJa9H.
PaboratoT ¢ WiTrOCTpalUsiMU Y4eOHUKA.

BemonssAoT  1abopaTopHble, NpaKTHYECKUE U
JIOBaTEJIbCKHE pabOTHI 10 U3y4aeMoil Teme.

uccie-

PaboTaroT ¢ 37EKTPOHHBIM IPUIOKEHHEM

2,5

1.3.
IIpoucxoxne-
HUEC )KU3HU Ha
3emie

OnpenensioT TOHATHA, (QopMuUpyeMBble B XOJe H3YUYCHHS
TEeMBL. AHATM3UPYIOT W OICHUBAIOT PAa3IHYHBIC THUIOTE3BI
MIPOUCXOXKICHUS KU3HU.

XapaKkTepu3yloT OCHOBHBIC 3Talbl OHOJOTHICCKON YBOIOIHN
Ha 3eMiie.

Y4acTBYIOT B TUCKYCCHH 10 0OCY>KAECHHUIO THIIOTE3 ITPOHC-
XOXKJICHUS KU3HU U apTYMEHTHPYIOT CBOIO TOUKY 3PCHHSI.
PabotaioT ¢ miuTtoCTpanusiMi y4eOHHUKa.

Haxomar mHbOpMaUuiO MO W3y4aeMOW TeMe B Pa3IMYHBIX
UCTOYHHKAX, AHAIM3HPYIOT M OLCHUBAIOT €€, MHTepPIPETH-
PYIOT U TPEICTaBIAIT B pa3HbIX (opmax (Te3uchl, coodie-
HHE, peropTax, aHaJMTHYecKas crpaBka, pedepar, 0030p,
oOpTQOIHO).

PaboTaroT ¢ 37EKTPOHHBIM IPUIOKEHHEM

3,5

14.
ITpoucxoxne-
HUE 4YeJI0BeKa

Omnpenenstor MOHATHA, (OPMHUpYEMBIE B XOJA€ HU3YUYEHUS
TEMBI.

AHaMU3UPYIOT W OIEHUBAIOT
MIPOMCXOKICHUS YEeIOBEKA.

pa3IMIHbIC TUIIOTE3bI

Omnpenensior MOJNOKEHUE UYEIOBEKa B CHUCTEME >KUBOTHOTO
MHpa. APTyMEHTHPOBAHHO JOKA3bIBAIOT IPHHAMICKHOCTH
YeJI0BEKA K OIPENEIEHHON CUCTEMAaTUYECKOH rpynme. Bolss-
JIIOT MPU3HAKUM CXOJCTBA 3apOJbIIIEH 4YeloBEeKa M JIPYruX
MJIEKONUTAIOMMX  KaK  JIOKa3aTelbCTBO  HX  POJCTBA.
XapaKkTepu3ylOT OCHOBHBIE JTallbl aHTPOIOTeHe3a. ApPryMeH-
THPYIOT CBOIO TOYKY 3PEHHUS B XOJ/I€ TUCKYCCHH IO 00CyKae-
HHIO IPOOJIEMBI ITPOUCXOXKACHUS YeTO0BeKa.

3HaKOMATCA € MEXaHH3MOM pPacooOpa3oBaHMsA, OTMedas
€IMHCTBO MPOMCXO0XIeHUs pac. IIpuBoasar aprymeHTUpOBaH-
HYI0 KPUTUKY aHTUHAY4YHOMH CYLIIHOCTU pacu3Ma.

Haxoxar nHpOpManuio mo u3ydyaeMoi TeMe B pa3IMIHBIX HC-
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TOYHMKAX, aHAJTM3UPYIOT U OLIGHHBAIOT €€, WHTEPIPETHPYIOT
Y TIPEACTABIIIOT B pa3HbIX (popMax (TE3UCHI, COOOIIEHHUE, pe-
MOpTaXK, aHaJUTHUYECKas CIpaBka, pedepar, 00630p, moptdo-
JIMO).

PaboratoT ¢ wiuTroCTpaisiMU y4eOHHUKA.
Beimonssor nabopaTropHble, NPaKTUYECKHE W HCCIIeNoBa-
TEJIbCKHE pabOThI IO U3y4aeMOi TeMe.

PaboTaroT ¢ 3IIEKTPOHHBIM MPHUIIOKCHIEM

Paznen 2.
DKocucTeM
bl

27

2.1. Dxonoruye-
ckre paKTopbI

OnpenensioT MHOHATHS, (QopMUpyeMble B XOJC H3YUYCHHUS
Tembl. ONpeieNnsioT OCHOBHBIE 3aJadydl  COBPEMEHHOM
9KOJOTUH. Pa3inuaroT OCHOBHBIE TPYMIBI 3KOJIOTHYECKHUX
(akTopoB (aOMOTHYECKHX, OMOTHYCCKHX, AHTPOIOTCHHBIX).
OOBSICHSIOT ~ 3aKOHOMEPHOCTH ~ BIIMSIHUSL  DKOJIOTHYECKHX
(akTOpoB Ha OpraHu3Mbl. XapakTepH3YIOT OCHOBHBIC
abmotndeckue (akTophl (TemrmepaTypy, BIIAXHOCTb, CBET).
OmnuChIBaIOT ~ OCHOBHBIC  OWOTHYECKHE  (AKTOpPHI, Ha
KOHKPETHBIX MpUMEpax JIEeMOHCTPUPYIOT HUX 3HAuYCHHUE.
OrneHuBaoT poJb JKOJIOTUICCKHUX (axTopoB B
JKU3HEAEATEIBHOCTH OPraHu3MoB. [IpuBOIAT NOKa3aTeabCcTBa
B3aUMOCBSI3el OPIraHU3MOB M OKPYIKAIOIIEH Cpe/bl.

Pemator 6uonorudeckue 3aaadm.

Haxomsr uHdopMmanuio no u3ydaeModl TeMe B Pas3IUYHBIX
HCTOYHMKAX, AHAJIM3UPYIOT M OLICHHBAIOT €€, UHTePIPETU-
PYIOT M MPEJCTaBISAIOT B pa3HbiX (opmax (Te3uchl, cooodiie-
HHE, PeropTax, aHaIWTHuYecKas cIpaBka, pedepar, o0030p,
opTQOIHO).

PaboratoT ¢ WiTrOCTpalUsiMU y4eOHUKA.

PaboTaroT ¢ 3JeKTPOHHBIM MPHUIOKEHHEM

5,8

2.2. Crpykrypa
9KOCHUCTEM

OnpenensioT NOHATHA, (GopMupyeMBle B XOAe H3YUCHHS
TEMBL. OnpenemnstoT CTPYKTYPY 9KOCHCTEMEI
(IpocTpaHCTBeHHAs, BHAOBAas, OJKojormdeckas). Jlaror
XapaKTEePUCTHKY MPOTYIEHTOB, KOHCYMEHTOB, DPEIYICHTOB.
BrigensroT cymecTBeHHBIE MPH3HAKH IKOCHUCTEM, Ipolecca
KPYrOBOpOTa BEIIECTB W  TPEBPAICHUH dSHEPrHH B
skocucTemMax. OOBICHAIOT MPUYHUHBI YCTOHYUBOCTH M CMEHBI
OKOCUCTEM.  XapakTepus3yloT  BIUSHUE  4YelOBeKa  Ha
sKkocucTeMbl. CpaBHUBAIOT MCKYCCTBEHHBIE U €CTECTBEHHBIC
9KOCUCTEMBI. J[enaroT BHIBOIBI HA OCHOBE CPaBHEHUSI.

CocTaBIISIOT DJICMCHTAPHBIC CXEMbI INEPEHOCA BCIICCTB U
OHEPIruu B 3KOCUCTEMAX (uerm n CeTI/I).

Haxojsit nHGOpMAaNHUio Mo u3ydyaeMoi TeMe B pa3InuHbIX HC-
TOYHUKAX, AaHAJTM3UPYIOT U OIIEHUBAIOT €€, WHTEPIPETHUPYIOT
U NPEJICTABISIIOT B Pa3HbIX (opMax (TE3HCHI, COOOIIEHHUE, pe-
MOPTaX, aHAIUTUYECKasi crpaBka, pedepar, 0030p, mopTdho-
JINO).

Permarot OMoIOrHYeCKre 3a4aum.
PaboTaroT ¢ mwutocTpausaMe yaeOH1Ka.

Brimonasror J'Ia60paTOpHBI€, OPaKTUYCCKUE W HCCICA0BA-
TCIBCKHUE pa6OTBI Io HSY‘IaCMOﬁ TEMC.

PaboraroT ¢ OJICKTPOHHBIM IIPUJIIOKEHUEM

5,8

2.3. buocdepa
— ro0aJibHas
JKOCHCTEMA

OnpenensioT TOHATHA, (QopMUpyeMBble B XOJe H3YUYCHHS
TeMBL. XapaKTepu3ylOT W CPaBHUBAIOT OCHOBHBIC THIIBI
BelecTBa OHochepsl.

XapakrepusyroT coiep:kanue ydenus B. WM. Bepnagckoro o
O6uoctepe, ero BKIaJg B pa3BUTHE OHOJIOTHYECKOH HayKH.
[TpuBoasT nOKa3aTeNbCTBA EIMHCTBA JKMBOW W HEKHBOK
NPUPOJIBI, HWCIOJB3Ysl 3HAHMSI O KpPYyroBOPOTE BEIECTB B
6mocdepe. XapaKTepu3ylOT pOJIb JKHBBIX OPraHM3MOB B
6mocdepe.

BblIensoT cyliecTBeHHbIE TIPU3HAKU Hpoliecca KpyroBopora
BEIIIECTB ¥ MIPEBpaIeHUH YHEPTUH B Onocdepe.

[MpuHUMarOT y4acTue B JTUCKyccHUH 10 TeMe «BeuHa nm
6uoctepa? », apryMEHTHPOBAHHO BBICKA3bIBAIOT COCTBEHHOE
MHCHHE.

Haxonsar mHdopmannio mo u3ydaeMod TeMe B DPas3IM4HBIX
WCTOYHUKAX, AHAIM3HPYIOT U OIICHUBAIOT €€, HHTCPIPETH-
PYIOT W MPEACTaBISAIOT B pa3HbIX (opmax (Te3UChI, cOoOIIe-
HUE, PENoOpTaXK, aHAJWUTHYECKasl cIpaBka, pedepar, 00630p,

15,8




mopTHoIHO).

Pemarot OMoONOrHUECKHe 3aJaUH.

PaboTaroT ¢ mutocTpanusaMu yaeOHHKa.

BEIMONHAIOT 1a00paTOpHBIC, MPAKTUYECKUE U UCCIICI0BA-
TEJNBCKHE PaOOTHI IO M3y4aeMoil Teme. PaboTaroT ¢ 3IeKTpoH-
HBIM TIPUJIOKCHUEM

2.4. buocdepa u
YeJI0BEeK

OmnpenensitoT NOHATHS, HOPMHUPYEMBIE B X0JI€ U3yUCHUS
TEMbl. AHAIU3UPYIOT ¥ OLICHUBAIOT COBPEMEHHBIE
rJI00aIbHbIE KOJIOTHYECKHE TPOOIEMBI M Iy TH UX PEILCHNS,
MOCJIE/ICTBHS COOCTBEHHOM JESITENIbHOCTH B OKpY Karomen
cpene; OMOIOTHIECKYI0 HH(DOPMAITHIO O TII00aThHBIX
9KOJIOTUYECKHX MPoOIeMax, MoIydaeMylo U3 Pa3HBIX
HCTOYHHKOB; LIEJICBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JIEHCTBUAX U NOCTYIKAaX 110 OTHOLIEHUIO K OKpYXKaroulei
cpexne.

BeigBuraror  TMmoTe3sl O BO3MOXKHBIX — HOCIJIEICTBHAX
JISITEIBHOCTH YeJI0BEKa B 3KOCUCTEMAX.

ApPryMEHTHPYIOT CBOIO TOYKY 3pEHHS B XOJA€ IUCKYCCHH IO
0o0CyXIeHUI0 3Kosorndeckux mpobneMm. IlpeacraBnsror
pe3yNbTaThl CBOEro uccienoBanus (mpoekra). OGOCHOBBIBAIOT
IIpaBWwia IIOBEJEHUS B INpUPOJHOH cpene. PackpbiBaror
Mpo0JIeMbl paIMOHAIBFHOTO MPHUPOIONONIB30BAaHUS, OXPAaHBI
NPUPOJBI:  3alIMTHl  OT  3arpsi3sHEHUH,  COXPaHCHUS
€CTECTBEHHBIX OWMOTCOIICHO30B W MAaMATHHKOB IPHPOIBI,
obecrieueHns! MPUPOAHBIMHU PECYPCAMHU HACEIECHUS TUIAHETHI.
Haxonsr mHdopmanuio mo u3ydaeMod TeMe B DPas3IM4HBIX
HNCTOYHHKAX, AHAJIMU3UPYIOT U OILCHUBAIOT €€, WHTCPIPECTHU-
PYIOT U MPEICTABIAIOT B pa3HbIX (opMmax (TE3HCHI, cOOOIIe-
HHE, PENopTax, aHAJWTHUYECKas CIIpaBka, pedepar, o030p,
opTQOIHO).

Pemaror Onosornueckue 3a1auu.

PabotatoT ¢ muTIoCTpaisiMA Y4eOHHUKA.

Bemonnsror nabopatopHble, IPaKTHYECKHE U NCCIe0Ba-
TENBCKHE pabOTHI 1O M3y4aeMoii Teme. PaboTaroT ¢ 31eKTpoH-
HBIM IIPHJIOKEHHEM

2,58

3aKiIroueHn
e

6,7

COI'TACOBAHO
[IpoTokod 3acenanust

COI'JTACOBAHO
3amectuTenb aupekTopa no YBP

METOINYECKOT0 OOBEIUHEHUS JIro0uenko C.U.
y4HUTeNed OMOJIOTUH, XUMUH, Teorpadun HOAHCH ®UO
MBOY COIII Ne 32 KaneBckoro paitoHa 2023 roga

ot 29.08.2023 roga Ne 1

®ensieBa H.1O.

MOAIKCH pyKoBoAuTers MO DdUO
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