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INOACHUTEJIBHAS 3AIIMCKA

[Tpu pa3paboTke nMporpaMmbl 0 OMOJIOTHH TEOPETHUECKYIO OCHOBY ISl OTIPEICTICHHUS MOIX0A0B K (POPMHUPOBAHUIO COJIEPKAHUS YIEOHOTO
npenmMera «buonorus» cocraBuin: KoHuentyaibHsle nojoxkeHuss ®I'OC COO o B3auMooOyCIOBIEHHOCTH LIEJeH, coaep KaHUs, Pe3yJbTaToB
oOydeHus: U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBIMYCKHUKOB, MOJIOKEHUS 00 OOLIMX LIENSX M MPUHLHUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBbI cpelHero obmero oopasoBanus B Poccuiickoit @enepannu, a Takke NOJ0KEHU O crnenupuke OMonoruu, e€ 3HaYCHUU B
MO3HAHWU KMBOM TPUPOABI M OOECIIEYEHHH CYIIECTBOBAHMS YeIOBe4ecKOoro obmecTBa. COrilacHO Ha3BaHHBIM MOJOKEHHSM, OIPE/IEICHBI
OCHOBHBIE (DYHKITUH ITPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owonoruu maéT TPEACTaBICHHE O IENsIX, 00 oO0mieil cTpatermn OOyYeHHS, BOCIHUTAHHUS W Pa3BUTHS OOYYAIOIIMXCS
cpencTBamu yueObHoro npeameta «buonorusy, onpeaenser o0s3aTeabHOE MIPEIMETHOE COIepKaHHe, €r0 CTPYKTYpY, pacipeielieHne 1o pa3aenaM
U TeMaM, PEKOMEHAYEMYIO IOCIEeI0BaTeIbHOCTh M3yUeHHs Y4eOHOro MaTepuasa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JIOTHKH 00pa30BaTEIBHOTO MPOIECcca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOMIMXCS.

B nporpamme mo OHOJOTMM TakXe YUWUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TNPEAMETHBIM
pesynbrataM o0ydeHHss B (POPMHPOBAHUM OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIHHOW MEATEIBHOCTH/YUEOHBIX AEUCTBUN OOYYaroMIMXCS IO
OCBOCHHMIO COJIEPKaHHs OMOJIOIHYECKOro 00Opa3oBaHMUs.

B nmporpamme no 6uonorun (10—11 ximaccel, 6a30BbIid ypOBEHB) peaIn30BaH MPUHIUIT IPEEMCTBEHHOCTH B H3YYSHUU OMOJIOTHH, Onarogaps
yeMy B HEH ImpocMaTpHUBAaeTCs HANpaBJICHHOCTh Ha pPa3BUTHE 3HAHUI, CBA3AHHBIX C (POPMUPOBAHHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMS,
LIEHHOCTHBIX OPHUEHTAIUH JIMYHOCTHU, HKOJIOTMYECKOTO MBIIUICHUS, MPEACTABICHUI O 310pOBOM 00pa3e >KM3HU M OEpEeKHBIM OTHOIICHHEM K
OKpYyXaromiei npupoaHoit cpeae. Iloaromy Hapsay ¢ U3ydeHHEeM OOIICOMOIOTUYECKUX TEOpUH, a TAaK)Ke 3HAHUN O CTPOCHHH KUBBIX CHCTEM
pa3HOro paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOMIMX B HUX IPOIECCOB B MPOTrpaMMe IO OWOJIOTHH yJEICHO BHUMAaHHE HCIIOIb30BAHUIO
MOJIyY€HHBIX 3HAHUI B MOBCETHEBHOM >KM3HH Ui PEUICHHs MPUKIAIHBIX 3a/1ad, B TOM 4ucie: NpOopUIAKTUKN HACJIEeICTBEHHBIX 3a00J1eBaHUi
YeJI0BEKa, MEIUKO-TeHETUYECKOr0 KOHCYJIbTUPOBAHUS, 0OOCHOBAHMS HKOJIOTMYECKU IIEIECO00Pa3HOro MOBEACHHUS B OKPYXAIOMIEH MPUPOIHOM
cpezie, aHaJIn3a BIUSHUS XO3SHCTBEHHON NEATETbHOCTH YEIOBEKa HAa COCTOSHUE MPUPOAHBIX U UCKYCCTBEHHBIX 3KOCUCTEM. Y CHJICHHE BHUMAHHUS
K TPUKJIQIHOW HAINPABIECHHOCTH y4eOHOTo mpeaMeTa «BbHOoIOoTrHs MPOAMKTOBAHO HEOOXOJUMOCTHIO 00eCTIeUeH sl YCIOBUH IS PEHICHUs! OHOM
W3 aKTyaJIbHBIX 3a7a4 IMIKOJBHOTO OHMOJOTHYECKOTO O00pa3oBaHUs, KOTopas Mpearnojaract (GpopMHUpOBaHHE y OOYYaIOIMIUXCS CIMOCOOHOCTH
aJIalTUPOBATHCA K U3MEHEHHSIM TMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHe cpeaHero obmero oOpa3oBaHUS 3aHHMMaeT BakHoe MecTto. OHa obecreunBaeT (OpMHUpOBaHHE y OOyYaromuxcs
MPEJCTaBICHUN O HAYYHOH KapTHHE MHpa, paclIupseT W 00O0O0IIaeT 3HAHUS O >KUBOHM MpHpoJe, € OTIUYUTENIBHBIX NMPHU3HAKaX — YPOBHEBOM



OpTaHU3aIMH U HBOJIOLHMH, CO3AET YCIOBHS JUISA: MO3HAHUS 3aKOHOB XKHBOW MPUPOAbI, GopMupoBaHus (PyHKIIMOHAIBHOM IPaMOTHOCTH, HABBIKOB
3I0pOBOTO M 0€30MacCHOT0 00pa3a >KM3HHU, IKOJIOTHIECKOTO MBIIIJICHNUS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MIPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHue OMONIOTHS UMEET TakXKe JJIsl pelIeHHs] BOCHUTATENBHBIX M Pa3BUBAIOIIMX 33Jad CpPeJHEro odimiero oOpa3oBaHMs,
couuanu3anuu oOyuaromuxcs. M3yuenue Ouonoruu odecriedyuBaeT yciaoBHs s (OPMUPOBAHUS HHTEIEKTYalIbHBIX, KOMMYHHKAIIMOHHBIX U
MH(POPMAIIMOHHBIX HAaBBIKOB, ICTETUYECKOH KYJIBTYpbI, CHOCOOCTBYET HMHTETpaluyd OWOJIOTMYECKUX 3HAHUH C TPEACTABICHUSMHU M3 JPYTUX
y4eOHBIX NMPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U reorpaduu. HazBaHHbIe MONOKEHHUS O NMpeAHa3HaueHuu ydeOHoro npeamera «buonorus»
COCTaBUJIM OCHOBY JUISl ONPEIENICHHUS TTOIX0I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0 COEP KAaHUA, IPECTABICHHOTO B IPOrpaMMe MO OMOIOTHH.

Ot60p comepkanus ydyeOHoro mpenmera «buosnorus» Ha 6a30BOM YpPOBHE OCYIIECTBIEH C MO3MIMNA KyJIbTYpPOCOOOpPAa3HOTO MOIXO1a, B
COOTBETCTBUH C KOTOPHIM 00yUarouecs: JOHKHBI OCBOUTH 3HAHUS M YMEHHs, 3HAUUMbIE U1 (JOPMHUPOBAHUS OOIIEH KYJIbTYpPbI, ONPEIEIIAIONIe
aJICKBaTHOE TOBEJICHUE YETIOBEKAa B OKPY>KAIOIIEH MPUPOIHON cpelie, BOCTPEOOBaHHbBIE B TTOBCEAHEBHOM JKU3HU M MPAKTHUECKON NEATETLHOCTH.
Ocoboe MecTo B 2TOM CHCTEME 3HAHHWM 3aHUMAIOT 3JIEMEHTHI COJEP)KaHMs, KOTOPBIE CIy)KaT OCHOBOW It ()OPMHPOBAHUS MPEICTABICHUN O
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHE MUpPA M IIEHHOCTHBIX OPUEHTAIMSIX JUYHOCTH, CHOCOOCTBYIONIMX T'yYMaHH3aIUH OHOJIOTHYECKOTrO
o0Opa3oBaHUsl.

CTpyKTypHpOBaHHUE COACpX)aHUS YICOHOTO Marepuaia B MPOrpaMMe MO OHOJIOTHH OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYCHHS
3HaHUN 00 OTJIIMYUTENBHBIX OCOOCHHOCTSX JKUBOM MPUPOJBI, 0 €€ ypOBHEBOI OpraHM3allliy U HBOJIOLUU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yuebHoro mpenmera «buonorus» BblAeNEHBI CIEAYIONINE coAep)KaTenbHble JUHUU: «buomorus kak Hayka. MeToipl HaAyYyHOTO TMO3HAHUSY,
«Knerka kak Owonormdeckas cucreMayn, «OpraHuzM Kak Ouonormueckas cuctemay, «CuctemMa W MHOTrooOpasue OpPraHUYECKOTO MHPay,
«OBOJIIOLINS KUBOU NPUPOAB», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

Henp wusywyenust yueOHoro mnpenmera «buonorus» Ha 06a30BOM ypoBHE — OBJaJ€HHE OOYYAIOUIUMUCS 3HAHUSIMH O CTPYKTYpHO-
(yHKIIMOHATILHOM OpPraHMU3aIMK KUBBIX CUCTEM PAa3HOTO paHra M MPHOOpEeTEeHUuEe YMEHHUI MCIOIb30BaTh 3TU 3HAHUS ISl TPaMOTHBIX JCHCTBHIA B
OTHOIICHUU OOBEKTOB KUBOM MPHUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX IPOOIEeM.

JlocTrxkeHne ey u3ydeHus yaeOHoro npeamera «buosorus» Ha 6a30BOM ypoBHE 00eCIieUrBacTCs PEIICHUEM CIICTYIOIINX 3a1a4:

OCBOCHHE O6yLIaIOHII/IMI/IC$I CUCTEMBI 3HAHUH O OMOIOTHYECKHUX TCOPHUAX, YUCHHUAX, 3dKOHAX, 3aKOHOMCEPHOCTAX, T'UIIOTE3ax, IMpaBHJIAX,
CIIy’KallluX OCHOBOH Il OPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOAAaX HAYYHOrO MO3HAHWsI, CTPOCHHH,
MHOFOO6paBI/II/I u OCOGGHHOCTHX JKHUBBIX CUCTCM PA3HOI'0 YPOBHA OpPraHU3allMy, BbBIAAIOMIUXCA OTKPLITHAX W COBPCMCHHLIX HCCIICIOBAHUAX B
Ouojoruy;

(dhopmupoBaHHe y 00YyJArOIINXCS TTO3HABATENbHBIX, HHTEIIEKTYaIbHBIX W TBOPUECKHX CIIOCOOHOCTEH B MPOIIECCE aHATN3a TaHHBIX O MYTsX
pa3BUTHA B OMOJIOTUU HAYYHBIX B3TJISI0B, UJEH U MOAXO0/I0B K U3YUECHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3allnu;



CTaHOBJICHUE y O0OydYarouIuxcsi oOmeil KynbTyphl, (YHKIMOHAIBHONH I'PAMOTHOCTH, PAa3BUTHE YMEHUN OOBACHATH U OLIEHUBATH SIBJICHHUS
OKPY’KaIoMIeTo MUPa KUBOH MPHUPOJIBI HA OCHOBAHUH 3HAHUH U OTIBITA, MIOJYYEHHBIX MTPH N3YYEHUH OMOJIOTHH;

(dopmHupoBaHKEe y 00yYaroIUXCsd YMEHUH WIUTIOCTPUPOBATh 3HAYEHUE OMOJIOTMYECKUX 3HAHMHM B MPAKTUYECKOM IEATENIbHOCTH YEJIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX TEXHOIOTUN 1 arpoOMOTEXHOJIOTUH;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH IMO3HAHMS YEIOBEKOM JKHMBOH IMPHUPOJbI, HEOOXOAMMOCTH OEpeXHOro OTHOIICHUS K Hell,
COOITIOJICHHST STHYECKUX HOPM IIPH MTPOBEACHNN OMOJIOTHUECKUX MUCCIICOBAHMIA;

OCO3HaHME LEHHOCTH OHOJOIMYECKUX 3HAHUN MJs TOBBIIEHHUS YPOBHS SKOJOTMUYECKOW KyJbTyphl, i (POPMUPOBAHHUS HAYYHOTO
MHUPOBO33PEHUS;

MIPUMEHEHHE MTPHUOOPETEHHBIX 3HAHUIM U YMEHUN B TMOBCEIHEBHON KHU3HH JIJIsl OLEHKU MOCIEICTBHIA CBOCH EATENIbHOCTH IO OTHOIIEHUIO K
OKpY’Karollen cpenie, COOCTBEHHOMY 370pPOBbI0, 000CHOBaHHME U COOIOZEHHE MEP MPOPUIAKTUKY 3a00I€BaHUM.

B cucteme cpennero o6mero odpazoBanust «buosorus», nzyuaemas Ha 6a30BOM ypOBHE, SBJISICTCS 00s3aTEIbHBIM YUCOHBIM MPEAMETOM,
BXOJSIILIUM B COCTaB IpeAMETHON o0nacTi «EcTecTBeHHO-HAyYHbIE PEIMETHD.

Jnst u3yueHust Ouojoruu Ha 0a30BOM ypOBHE CpenHero ooumiero odpasoBaHus oTBoautcsi 68 uaco: B 10 kmacce — 34 gaca (1 yac B
Hezeno), B 11 knacce — 34 yaca (1 yac B Heziemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.
Bbuonorus kak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMH €CTECTBEHHBIMH HayKamH, (uiocoduelt, 3THKOM,
ACTETUKOU U TIpaBoM. Posib OGmostoruu B OpMHUPOBAHUM COBPEMEHHOMN Hay4YHON KapTUHBI MUpa. CrcTeMa OMOJIOTHYECKUX HaYK.

Meronasl TO3HaHHWS JKUBOH NPUPOIBl (HAONIOACHWE, SKCIEPHMEHT, OINMCaHWE, H3MEpeHHe, KiIacCU(pHUKaLus, MOJACINPOBAHUE,
CTaTUCTHYECKasi 00paboTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon nu @. Kpuk.

Tabmuis! u cxeMbl: « MeTOIbI TO3HAHUS KUBOW TPUPOIBDY.

JlaGopaTopHbIe U NIpaKTHYeCKHe PadoThI:

[Ipaktrueckas padota Ne 1. «Mcnonp30BaHue pa3IMUHBIX METOJOB MPU U3YUYEHUU OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. ’KuBble cuCTEMbI M UX OPraHHU3aIUs.

JKusbie cucteMbl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus 0uoaoruu. OTiandre )XKUBBIX CUCTEM OT HEOPTaHMYECKOH MPUPO/IBL.

CpoiicTBa OmocucTeM M UX pazHooOpasue. YPOBHM OpraHu3alMd OMOCHCTEM: MOJEKYJISPHBINA, KICTOYHbIM, TKAHEBbIH, OpraHM3MEHHBIMH,
MOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTEOIIEeHOTHUECKUH ), OMOChHEpPHBIA.

JdemoHncTpaumnu:

Tabmuis! u cxeMbl: « OCHOBHBIE TIPU3HAKY JKU3HI», « Y POBHU OPTaHU3AIMH KUBOM MPUPOIBI».

O6opynosanue: Mmoaens Monekybl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUH COCTaB KJIETKU. XUMHUYECKHE JIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMEeHThI. BoJ1a 1 MUHepalibHbIE BEIIECTBA.

OyHKIMH BOJBI U MUHEPATbHBIX BEIIECTB B KieTke. [logaepkanue ocMoTuieckoro 0anaxca.

benku. CoctaB u cTpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMephl OenkoB. He3ameHUMBIE W 3aMEHHMBIE aMHHOKHCIIOTEHI.
AMMHOKHUCIIOTHBIN COCTaB. YPOBHH CTPYKTYpbl O€JIKOBOM MOJEKYJbl (TEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTHUUHAS CTPYKTYypa).
XuMu4deckue cBoicTBa 0enkoB. bruonorndeckne GyHKIuM OEITKOB.

®epMeHThl — Ouonornyeckue katanuzatopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA LEHTp, cyOcTpatHas crneuuduuHoctb. KodepmeHTHI.
Buramunbl. OTinnuuns (GepMEeHTOB OT HEOPTAaHHUECKUX KaTaIU3aTOPOB.



YrneBoabl: MOHOCAaxXapu bl (TII0K03a, pud03a U Je30KCcupr003a), Aucaxapusl (caxaposa, JaKTo3a) U MOoHcaxapuIbl (Kpaxmal, TIIHKOTeH,
nemnono3a). buonornueckue GyHKIMU YIIeBOJIOB.

Jlunuaer: Tpurnumepuabl, dochomunuabl, crepouasl. [ 'mapodumibHO-THAPOGOOHBIE CcBOMCTBa. buonorndyeckne (QyHKIIUW JTUTHIOB.
CpaBHeHUE YTIIEBOAOB, OEIKOB U JIUMIHUOB KaK UCTOYHHUKOB YHEPTUU.

Hyxnennosesie kucnotsl: JJHK u PHK. Hyxieoruasl — MoHOMepbl HykJIeMHOBBIX kuciaoT. Ctpoenue u ¢ynkiuu JJHK. Crtpoenue u
¢yskunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHKIuu.

[utonorust — Hayka o kietrke. KieTtouHnas Teopusi — mpuMep B3auMOJICUCTBUS UeH U (DAKTOB B HAYYHOM TO3HAHWU. MeTOAbl U3yUeHUS
KJIETKH.

Krnerka kak menoctHast xuBasi cucreMa. OO1ue mpu3HaKy KIETOK: 3aMKHyTas HapykHas memOpana, mosekynsl JIHK kak renerndeckuit
anmnapar, cucTeMa CUHTe3a Oenka.

Tunel KJIETOK: dyKapHOTHYECKast U NMpoKapuoTudeckas. OCOOEHHOCTH CTPOCHHSI TPOKAPHUOTUUECKON KJIeTKU. KieTouHas cTeHka OakTepuid.
CtpoeHue 3ykapuoTuueckoil kinetku. OCHOBHBIC OTIUYUS PACTUTEIHHON, )KUBOTHOW U TPUOHON KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTeHKA, TJIMKOKanmuke, ux ¢yHkiuu. [lnazmatudeckas memOpaHa, €€ CBOiicTBa U
¢yskuuu. uromnmazma u e€ opranoumnsl. OmpHomemOpanubie opranouasl kietku: OIIC, ammapar I'ombmku, nu3zocomsbl. IlodyaBTOHOMHEBIE
OpraHoOuAbl KJIETKH: MUTOXOHJIPHUH, TacTuabl. [Ipoucxoxaenne MUTOXOHApU U tuactui. Bunael miactua. HememOpaHHble OpraHoOU bl KIETKU:
puOOCOMBI, KIETOUYHBIN IIEHTP, LIEHTPUOIH, PECHUUKH, KTYyTHUKU. DYyHKINN OPraHOUA0B KIETKU. BkitoueHus.

SAnpo — perynsaTopHbiii HeHTp KIeTKu. CTpoeHue siapa: sjaepHas 000JI09Ka, KapuoIia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauxiun, K. M. bap.

Huarpammsl: «Pacrpenenenye XMMHUYECKMX DJJIEMEHTOB B HEKHUBOW Ipupone», «PacmpenencHue XMMHYECKUX 3JIEMEHTOB B JKMBOU
MIPUPOJIE.

Tabmuubr u cxemsl: «lleproanyeckas TabaMIIa XUMHYECKUX JIEMEHTOBY, « CTpOEHUE MOJIEKYJIbI BOJbI», «bruocunTes Oenka», «CTpoeHune
Mmonekynbl Oenkay», «Ctpoenue depmenta», «Hykneunosbie kucinotsl. JJHK», «Crpoenue monekynbsr AT®», «CTpoeHue syKapHOTHYECKOU
KiIeTkn», «CTpOeHHE >KMBOTHOU KIETKW», «CTpOeHuEe pacTUTEIbHON KieTku», «CTpOeHHE NPOKapUOTUYECKOM KiIeTKn», «CTpoeHue snpa
KJICTKNY, « YTIEBOIBD), «JIMIIHIED».

O6opynoBaHHe: CBETOBOM MMKpPOCKON, OOOpYyJOBaHME Ui IMPOBEIEHUS HaOIIOJEHHM, M3MEpEeHHl, SKCIIEPUMEHTOB, MUKPOIpENapaThl
PACTUTENBHBIX, )KUBOTHBIX M OaKTEPHAbHBIX KIETOK.

JlaGopaTopHbIe U NpaKTHYeCKHe padoThI:



JlaboparopHast pabota Ne 1. «M3yueHne KaTaTUTUIECKON aKTUBHOCTH (DEpMEHTOB (Ha MpUMEpe aMUIa3bl WU KaTallas3hl)y.

JlabopaTopHast pabora Ne 2. «M3ydeHuwe CTpOeHHs KIETOK pPACTCHHUM, >XMBOTHBIX M OaKTepWil TOJi MHUKPOCKOIIOM Ha TOTOBBIX
MHKpOIIpenaparax u ux OIMHACAHUE».

TeMma 4. /KusHegeaTe IbHOCTH KJIETKH.

OOMeH BemecTB, WIH METa0oIu3M. AcCUMIIANUS (TUTACTUYECKUH OOMEH) M JTUCCUMUWIISIIHS (SHEPreTUYECKH OOMEH) — JBE CTOPOHBI
€IMHOTO TIpoIiecca MeTaboIm3Ma. Poiib 3aKOHOB COXpaHEHHs BEIIECTB M YHEPTUU B IOHUMAHUU META00IH3Ma.

Tuner oOMeHa BemecTB: aBTOTPOPHBIN U reTepoTpodHBIA. POk (hepMeHTOB B 0OMEHE BEIIECTB M MPEBPAIICHUN SHEPTHH B KIIETKE.

®orocunte3. CeroBass u TemMHoBas ¢asbl poTocuHTe3a. Peakiuu dotocunTe3a. DPdekTuBHOCTh (HOTOCHHTE3a. 3HaUeHHue (POTOCHHTE3a
JUIs )KU3HU Ha 3emiie. BniusiHue ycnoBuii cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTECHHH.

XeMocuHTEe3. XEeMOCHHTE3NpYIoIe 0aKTepui. 3HaYeHHEe XeMOCHHTE3a JUIsl )KU3HU Ha 3eMIie.

DHepreTudeckuil oOMeH B KJeTKe. PacierieHre BelecTB, BbIICICHUE U aKKyMYJIHMpPOBaHUE SHEPTUU B KIIETKE. DTallbl 3HEPTeTUYECKOro
oOMmeHna. ['nmukonus. bpoxkenune u ero Bumel. KucnmopomHoe okucieHue, WM KiIeToyHoe abixaHue. OxucinurtenbHoe (HochopuirpoBaHue.
O PexTUBHOCTD HIHEPTETHUECKOTO 0OMEHa.

Peaknun marpuuHoro cunaresa. ['enernyeckast nadopmanmst u JJHK. Peanusanus renerndeckoit napopManyu B KieTke. I eHeTH4eckuii Ko
u ero coiicTBa. Tpanckpumnms — matpuunblii cuate3 PHK. Tpancnsauus — GnocunTes Oenka. Dtansl TpaHcaanuu. KoagupoBaHue aMHHOKHUCIIOT.
Poaw pubocom B OnocuHTe3e Oenka.

Hexknerounsie ¢popmbl sxu3HU — BUpychl. Mctopust otkpeiTus BupycoB (/1. M. UBaHoBckuii). OcoOOEHHOCTH CTPOCHUS U KU3HEHHOTO ITUKJIa
BupycoB. bakrepuodaru. bone3nn pacreHwii, )KUBOTHBIX M YEJIOBEKa, BBI3bIBaEMbIe BHpycamu. Bupyc mmmyHoneduuurta yenoBeka (BUY) —
Bo30yautens CIIM/la. OO6patHas TpaHCKpuIus, peBepTaza u unrerpasa. [Ipoduiaktuka pacnpocTpaneHus BUPYCHBIX 3a00J1€BaHUM.

JdeMmoHncTpanum:

Ioptpetsr: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl u cxembl: «Tumbl mutanusy, «Metabonu3m», «MUTOXOHAPHUSY, «DHEPTeTUICCKUN 00MeH», «Xioporuract», «DoTocHHTE3Y,
«Ctpoenne JJHK», «Ctpoenue u ¢pyHkumonupoBanue reHa», «Cunres oenkay», «['enernueckuii kony», «Bupyce», «bakrepuodarm», «CtpoeHue u
*ku3HeHHbIH nuki Bupyca CITM/{a, 6akrepuodaray, «Permmukamus JJHK».

O6opynoBanue: Mmoaenu-anmukanuu «Yasoeane JIHK u tpanckpunuus», «buocunres 6enkay, «CTpoeHHE KIETKU», MOAEIb CTPYKTYPHI
JHK.

Tema 5. PazMHOKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.



KneTtounslii WK, WM KU3HEHHBIM LUK KineTkd. MaTepdasza u mutos. [lpomeccrl, npoTtekaromue B nHTepdasze. Perumkanus — peakuus
matpuuHoro cunreza JJHK. Ctpoenune xpomocoM. XpoMocOMHBIM HaOOp — KapuoTul. J{MIIOWIHBIA M TarIOMIHBI XPOMOCOMHBIE HAOOpBHI.
Xpomatugsl. LluTonornueckre OCHOBBI pa3MHOXKCHHS U HHAMBUAYAIBHOIO Pa3BUTHS OPTaHU3MOB.

Henenune knetku — muto3. Craguu mutosa. [Ipoueccsl, npoucxoasimye Ha pa3HbIX CTaAUSIX MUTO3a. bronornueckuii CMbICII MUTO3A.

[IporpamMmmupyemas rudesnb KIeTKH — aromnTo3.

@opMBbI pa3MHOKEHHsI OPTraHU3MOB: OECcIioyioe W IMOJI0OBOe. Buabl 0ecmosioro pa3MHOKEHHUS: JEJICHHE Ha/JBOE, MOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOXkKeHNe. MICKyCCTBEHHOE KJIOHUPOBaHUE OPraHU3MOB, €r0 3HAUEHHE IS CEJICKLIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTIAMYUS OT OECIOI0ro.

Meiios. Ctaguu Mmeiioza. ITpoueccsl, mpoucxoasamue Ha ctaausax Menosa. Ilosenenne xpomocom B Meiiose. Kpoccunrosep. buonornyeckuit
CMBICJI ¥ 3HA4E€HHE Meio3a.

I'ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KHUBOTHBIX. [10510BBIE JKeI€3bl: CEMEHHUKH U ANYHUKHU. OOpa3oBaHUE U pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CHepMaTo30u, siflekieTka) — cepMaToretes u oporene3. OcCoOEHHOCTH CTPOEHMsI AWLEKIETOK M CIEPMaTO30HM/10B.
OnnonorBopenue. Ilaprenorenes.

WunuBuayanbHOe pa3BUTHE (OHTOr€HE3). DMOPHOHAIBHOE pa3BUTHE (AMOpHUOreHe3). DTanbl SMOPUOHATIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX
AKHUBOTHBIX: JpoOJIeHne, racTpyisiuus, opraHorenes. IloctamOpruonanbHoe pazButhe. THUITBI TOCTAIMOPUOHAIBLHOIO PAa3BUTHUS: MPSIMOE, HENPAMOE
(mmunHOYHOE). BiusiHue cpesbl Ha pa3BUTHE OPTaHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOACTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaIUN PAa3BUTHSL.

JdemoHcTpaumnu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOKEHHSI OpPraHU3MOBY», «JIBOITHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX pacTeHMit», «BereratnBHOE
pa3sMHOXeHUE pacTeHui», «/lenenue kneTku Oakrtepuit», «CTpoeHHE IMOJOBBIX KIETOK», «CTpoeHue XpoMocombl», «KieTouHblil nukm»,
«Pemmukanua JHK», «Mwuto3», «Meios», «IIpsmoe u Henpsimoe paszBuTHe», «l'aMeTOreHe3 y MIIEKONUTAIOIIMX U 4YeIoBekay, «OCHOBHbBIE
CTa/Iu OHTOT'€HE3aY.

O6opyaoBaHue: MUKPOCKOII, MUKporpenaparsl «CriepMaTo30uabl MIEKOIIUTAIONIETO», «SIHIeKIeTKa MiIeKonuTarIero», «Kapnokunes B
KJIETKaX KOpEIlKa JIyKay, MarHUTHas MoJelb-anminkanus «/lenenue kierku», moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHbIe U NIpaKTHYeCKHe padoThI:

JlaboparopHas padota Ne 3. «HabnroneHrne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTtopHnas padota Ne 4. «3yueHne CTpOeHHUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpEnapaTaxy.

Tema 6. HaciieacTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer w 3amgauu TeHEeTUKH. VICTOpUS pa3BUTHS TEHETUKU. PONb IUTOJIOTMM W SMOPUOJIOTMH B CTAaHOBJICHWW TEHETUKH. BKitas
poccUiCKMX W 3apyOeKHBIX YYEHBIX B pPa3BUTHE TEHETHUKU. MeETONbl TEHETUKH (THOPHUIO0IOTUYECKUM, IUTOTCHETHUYECKUH, MOJEKYJISPHO-
reHeTuyeckuit). OCHOBHBIE TeHETUYECKUE OHATHSA. [ eHeTnueckasi CHMBOJIMKA, UCIIONb3yeMasl B CXeMaX CKpEIIMBaHHH.

3aKOHOMEPHOCTH HAclleJIOBaHUs TMPU3HAKOB, ycTaHOBIeHHble [. Mennenem. MoHOTHOpUIHOE CKpEUIMBAHUE. 3aKOH €IUHO0Opasus
THOPUIOB TIEPBOrO MOKOJIeHUs. [IpaBuio MOMUHHpOBaHHS. 3aKOH pacHICIUICHUs Mpu3HakoB. ['umore3a yuctoThl ramer. [lomHoe M HEmoiHOoe
JTIOMUHUPOBAHUE.

JurubpuaHoe ckpenyBaHue. 3aKOH HE3aBUCUMOTO HacjieloBaHUs Npu3HakoB. L{uroreneTnueckre OCHOBBI AUTHOPUTHOTO CKpPEUTMBAHUS.
AHanuzupyroliee ckpenBanue. Mcrnonb3oBaHue aHATM3UPYIONIET0 CKPEIUBAHUS ISl OTIPEAETICHUS] TeHOTHITa OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. Padora T. Moprana mo cueruieHHOMY HacleJOBaHUIO TeHOB. HapyleHue cleruieHus TeHOB B
pe3yabpTaTe KPOCCUHTOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'enetuka nona. XpoMOCOMHOE OIpEAESIEHHE MoJ1a. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U T€TepOraMeTHbIE OPTaHU3MBI.
HacnenoBanue npu3HakoB, CLIETNIEHHBIX C ITOJOM.

N3menunBocTh. Buapl HW3MEHYMBOCTH: HEHACHEIACTBEHHas M HacjeACTBeHHas. Ponb cpeiapl B HEHACHEACTBEHHOW W3MEHYMBOCTH.
XapaktepucTuka MOAU(PUKAIMOHHOW W3MEHYMBOCTH. BapuanuoHHBIM psii W BapualMoHHas KpuBas. Hopma peaknuu mnpu3HAaKa.
KonnuecTBeHHbIe U KauyeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKAITMOHHON H3MEHYUBOCTH.

HacnencrBennasi, wiM TeHOTHNWYECKAas, W3MEHYMBOCTh. KoMOWHATHBHAsS W3MEHYMBOCTH. MeH03 U TMOJIOBOM WpoIlecC — OCHOBa
KOMOMHATHBHONW HM3MEHYMBOCTH. MyTallMOHHAass W3MEHYMBOCTh. Kitaccuukamus MyTaluii: TeHHBbIC, XPOMOCOMHBIC, T'€HOMHBIE. YacTora u
MPUYUHBI MyTauid. MyTarensbie ¢pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacleacTBeHHOM n3MeHunBoctu H. . BaBunosa.

Bnesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTb.

I'enetuka yenoBeka. Kapuotumn yenoBeka. OCHOBHBIE METOJbI TCHETUKH YEIOBEKA: T€HEAIOTUYECKUH, OMM3HEIIOBBIN, ITUTOTCHETUYECKUH,
OMOXMMUYECKHM, MOJIEKYJIApHO-TeHeThuYecKkuii. COBpEMEHHOE OIpeeIICHUe TeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B
toM umcie ¢ nomompio [I[P-anmamm3a. HacnencTBennsle 3a0ojeBaHUS delOBEKa: TEHHBIC OO0JIe3HH, OOJE3HHM C HACICACTBEHHOM
IPEPACTIONOKEHHOCTIO, XpOMOCOMHBIE Oonie3Hr. CoMaTHUeCKHe U reHepaTuBHble MyTaluu. CTBOOBBIE KIeTKH. [IpuHuume! 310poBoro oopasa
KU3HU, TUATHOCTUKHU, MPOPUIAKTHKU U JICUCHUSI TeHETHYECKNX 0ose3Hed. MeauKo-TeHeTHUECKOe KOHCYIBbTUPOBAHNE. 3HAUYCHUE METUITTHCKOM
TE€HETUKH B MPEOTBPAILICHUH U JICYCHUH TeHETUUECKUX 3a00JI€BaHU YeIOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeer-Pecosckuii, H. 1. BaBuios.



Tabmuuer u cxembl: « MOHOTHOPUIHOE CKpPEIIMBAHUE M €0 IUTOTCHETUYECKas OCHOBA», «3aKOH paCIICIUICHUS M €ro UTOreHEeTHYecKast
OCHOBa», «3aKOH YHCTOTHI TameT», «JuruOpuaHoe ckpemuBanue», «lluTomornueckue OCHOBBI JAUTHOPHAHOTO CKpeIIUBaHUs», «Menos3y,
«B3aumonencTBue alIeNnbHBIX TE€HOB», «l'e€HeTnueckue KapThbl PACTEHM, JKMBOTHBIX M 4YelOBeKa», «['eHeTwka mona», «3aKOHOMEPHOCTH
HACJIeIOBaHUs, CLEMJICHHOTO ¢ MoJIoM», «KapHOoTUIBl YeloBeKa U KUBOTHBIX», «Buabl uameHunBocTHY, «MoaudukannoHHass ©3MEHYUBOCTHY,
«Hacnenosanue pesyc-pakropa», «['eHeTrka rpynn KpoBu», « MyTallMOHHAs ©U3MEHUYUBOCTDY.

ObopynoBanue: MoAeTU-amuIMKanuu «MoHOTHOpHIHOE CKpermBaHue», «HemonmHoe nomuHupoBaHuey, «UTHOpPHIHOE CKPEIIMBAHUEY,
«ITepexpécT XxpoMocoM», MUKPOCKOIT U MHUKporpenapat «/[po3oduna» (Hopma, myTanmuu GopMbI KPbUIBEB U OKpacku Tena), repoapuii «I opox
IIOCEBHOMY.

JlaGopaTopHbIe U NIpaKTHYeCKHe PadoThI:

JlaboparopHast pabora Ne 5. «l3ydeHue pe3ylbTaTOB MOHOTHOPHIHOTO W AWTHOPUIHOTO CKPEIIUBAHUS y APO30(IIBI Ha TOTOBBIX
MHKpOIIpenapaTax».

JlaboparopHas padota Ne 6. «M3yueHne MoAU(pUKATMOHHON N3MEHYHBOCTH, IIOCTPOSHUE BAPUALIMOHHOTO Psijia U BApUALIMOHHON KPUBOID.

JlaGopatopHas padota Ne 7. «AHanmu3 MyTaluii y 1po30(uisl Ha TOTOBBIX MUKpOIpEnapaTaxy.

[Ipaxtuyeckast padora Ne 2. «CocTaBlieHHE U aHATIN3 POJIOCIOBHBIX YEITOBEKa.

Tema 7. Cesexkuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HaykKa M MPOLECC. 3apOKJICHUE CeleKUMM U JomecTukauus. YueHue H. V. BaBuioBa 0 LieHTpax NpOUCXOXKIEHUSA U
MHOTr000pa3usi KyJIbTYPHBIX pacTeHUH. LIeHTphI MPOUCXOKIACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpo/a, ITaMM.

CoBpeMeHHbIE METOABI CeleKIuu. MacCoBBId M MHIUBUAYAIBHBIH OTOOpPHI B CEJNEKIMH pacTeHUil M KUBOTHBIX. OIeHKa 3KcTepbepa.
brnuskoponacTBeHHOe ckpemuBaHue — WHOpuAWHT. Ywucras nuHusa. CKpemuBaHWE YHUCTBIX JWUHUN. ['erepo3uc, wim THOpUIHASA CHJIA.
HeponctBennoe ckpenBanue — ayropuauar. Otaanénnas rudpuansanus u e€ ycnexu. MIcKkycCcTBeHHbIN MyTareHe3 U MoJy4eHHUe MMOJTUILIOUIOB.
JlocTrKEHMsI CENEKLUU PaCTEHU, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus kak oTpacib npou3BoAcTBa. ['eHHast uHkeHepusl. DTanbl co3aanus pekomouHantHo JJHK u TpaHcreHHbIX opraHM3MOB.
Knerounas wunxeHepusa. Knerounele KyJdbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHHuil. KIloHupoBaHME BBICOKOIPOIYKTHBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. DKOJIOTHUecKHe U dThueckue mpoodieMel. MO — reneTndecku MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCcTpanuu:

IToptpetsr: H. Y. BaBuinos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuis! 1 cxemsl: KapTa «LIeHTpBI MPOUCXOXKICHHSI 1 MHOT000pa3ust KyJIbTypHBIX pacTeHui», «[lopoabl JoMalIHuX KUBOTHBIX», «CopTa
KyJbTYPHBIX pacTeHHil», «Otnanénnas rudpunuszanus», «Padorsr akagemuka M. @. VBaHoBay, «[lonummonausy, «OO0bEKTbl OMOTEXHOIOTUNY,
«Kierounsle KyapTyphl U KIIOHUpOBaHHE», « KOHCTpynpoBaHUE U IEPEHOC FEHOB, XPOMOCOM.
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OObopynoBaHue: MYJSDKH TUIOIOB M KOPHEIUIOAOB TUKUX (OPM M KYJIBTYpHBIX COPTOB pacTeHH, repbapuii «CenbCKoX035SHCTBEHHBIC
pacTeHUsI.

JlaGopaTopHble U NpaKTHYeCKHe padoThbi:

Dkckypeusi « OCHOBHBIE METOJBI U JOCTHIKEHHS CENEKIMH PACTeHUWH U >KMBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epmy,
COPTOUCTIBITATENIbHBIM YUaCTOK, B TEIUIMYHOE XO3SHCTBO, T1a00PAaTOPHIO arpOyHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosIrONMOHHAs OHOJIOTHS.

[IpennocslIku BO3HUKHOBEHHS 3BOJIIOIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOpUs U €€ MeCTO B OMOJOTuu. BiusiHIe 3BOIIOLMOHHON TEOPUU
Ha pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CaunerenscTBa 3Bononuu. [laneoHTonornueckre: Mocie0BaTeIbHOCTD MOSBICHNS BUIOB B ITAJICOHTOJIOTMYECKOM JIETONMCH, IEPEXOIHBIE
¢dopmbl. broreorpaguueckue: cXoACTBO U pa3nuyue ¢payH U Gprop MaTEepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M PA3IUYMs SMOPHUOHOB Pa3HBIX BHIOB TMO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC,
aHAJIOTUYHBIE, PYJUMEHTapHble OpraHbl, aTaBU3Mbl. MOJEKyJIIpHO-OMOXMMHUYECKHE: CXOACTBO MEXAHU3MOB HACIEICTBEHHOCTH M OCHOBHBIX
MeTa0O0JIMYECKUX MyTel Y BCEX OPraHU3MOB.

OpomonmonHas teopuss Y. [lapBuna. [lpeanoceuiky BO3HMKHOBEHMs JapBUHHU3MA. JIBMDKYIIME CHIIbl 3BOJIOLMM BUAOB 10 JlapBuUHY
(M30BITOYHOE Pa3MHOKEHHUE TPH OTPAHUYCHHOCTH PECYpPCOB, HeONpeAenEHHas N3MEHINBOCTb, 00pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus sBostonnn (CTO) u €€ 0oCHOBHBIE TIOJIOKECHHS.

Muxkposontonus. [Tonmynsanus kak equHULA BUA U 3BOJIOLUY.

JBxyuue cuibl ((pakTopbl) 3BOMIONMKA BUJOB B Mpupojae. MyTallMOHHBIN Hpouecc 1 KOMOMHATUBHAS M3MEHYMBOCTb. [lomynsnuoHHbIe
BOJIHBI H Jpeti reHoB. V30simust 1 MUTparus.

EctectBeHHblIil 0TOOp — Hanpapisouuil paktop 3Bosounu. opmbl ecTeCTBEHHOTO 0TOOpa.

IIpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yJibTaT 3BoJolun. [TpumMepsl npucnocobieHui y opranu3mMoB. ApoMopho3bl U UIM0ATANITALIMH.

Bun u BugooGpaszosanue. Kpurepun Buga. OCHOBHBIE ()OPMBI BUI000pa30BaHMs: reorpapuueckoe, IKOJIOTHUECKOE.

MaxpoaBosrorus. @OpMbI SBOITIOLUH: (PHUIeTHYECKas!, UBEPTeHTHAsI, KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOMIONNN.

[IpoucxoxaeHue oT HeclleUAIU3UPOBAaHHBIX MpeaKoB. [Iporpeccupyromas crnenuanuzanys. AJanTUBHAs paguarys.

JdemoHcTpaumnu:

Ioptpetsi: K. JIunnei, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. Ceepros.
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Tabmuuer u cxembl: «Pa3BuTHE OpraHMYEcKOro MHpa Ha 3emiiey», «3apoAbIli MO3BOHOUYHBIX >KUBOTHBIX», «ApPXEONTEpHKC», «DOpMbI
00pBOBI 3a cymiecTBoBaHUEY, «EcTecTBeHHBIN 0TOOPY, «MHOrooOpa3ue COpToB pacTeHui», « MHOrooOpasue mopo KUBOTHBIXY, «llomymsiumy,
«MyTanuoHnHass U3MEHUYUBOCTEY, «ApoMopdo3b», «Mnnoanantanumy, «O0Imas aereHepanusy», «JBmwkymue cuiisl 3Boionun», «Kapra-cxema
Mapmpyta nyremectsus Y. JlapBuna», «boppba 3a cymectBoBanue», «lIpucnocobreHHocTh opranusmoBy», «l'eorpaduueckoe
BUZI000pa30BaHue», « IKOJIOTUIECKOE BHI000pa30BaHHE.

ObopynoBaHue: KOJUIEKIIUS HACEKOMBIX C PAa3WYHBIMH THIIAMH OKpPAcKd, HAOOp IJIOJOB M CeMsH, Koyuekius «[IpuMepsl 3amuTHBIX
MPUCTIOCOOTIEHUM Y JKUBOTHBIX», MOJIeNb « OCHOBHBIE HaMpaBIEHUS 3BOIIOLUNY, 00bEMHAs MoJeNb «CTpOeHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckas kapra mupa, Koyekuus «@DOpMbl COXPAHHOCTH HMCKOMAEMBIX >KMBOTHBIX W PACTEHHID», MOJAENb allUIHKAIUsI
«IlepexpécT xpoMocom», BlIaXHbIe npenaparthbl «Pa3Butue HacekoMoroy, «Pa3BuTHe JATYIIKWY», MUKpoIIpenapar «/[pozodunay (Hopma, MyTaruu
(OpMBI KPBUTBEB U OKPACKH TEJa).

JlaGopaTtopHble U NpaKTH4YecKHe padoThi:

JlaboparopHas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIOY.

JlaGopartopHas padota Ne 2. «Onucanue NpucrocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTENILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe KU3HU HA 3emJie.

JloHay4dHble TPEJCTABICHUS O 3apOKICHUM >KM3HH. HaydHble rUmoTe3bl BOZHMKHOBEHHUS XKU3HM Ha 3emuie: aduoreHes W MaHCIEepMUsl.
XuMudeckasi 3BOJOLMsA. AOHMOTEHHBIN CHHTE3 OPraHWYEeCKUX BEIIECTB U3 HEOPraHMUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPXKICHUE XUMUYECKOU
sBomonnu. HauanbHble dTambl Omonorudeckoir spomronuu. ['mnoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX CTPYKTYp U BO3SHHUKHOBECHHE
npoTokieTku. [lepBrie KieTKH U UX 3BoOLNA. POPMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm W nepuoaam. Kartapxeil. Apxelckas u mnporepo3orckas 3pbl. [laneo3olickas 3pa u e€ nepuojsl:
KeMOpHIICKU, OPIOBUKCKHIA, CUITYpPHICKUI1, TEBOHCKUI, KAMEHHOYTOJIbHBIH, IEPMCKUH.

Me3so30iickas 3pa U €€ Iepuoabl: TPUACOBBIN, FOPCKUH, MEJIOBO.

Kalino3oiickas 3pa u €€ nepuoabl: MaJI€OreHOBbI, HEOT€HOBbIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KIMMaTa U TeoJIornyeckux npoueccoB. OCHOBHBIE ATAIbI SBOJIIOIMH PACTUTENILHOTO U )KUBOTHOTO MHpa. ApoMopdo3bl y
pacTeHuii U KUBOTHBIX. [losiBIIEHUE, paclBET U BBIMUPAHUE TPYIIIT )KUBBIX OPTAHU3MOB.

Cucrema OpraHM4eCKOro MMpa Kak OTpa)xeHue 3BONIOLMH. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIBI OPTaHU3MOB.

OBONIONMUS 4YeIOoBeKa. AHTpONOJOrMs Kak Hayka. Pa3BUTHe TMpenCTaBICHUM O MPOUCXOXKACHUU dYeloBeKka. MeToapl H3ydeHMs
anTponoreHe3a. CXoAcCTBa U pa3Inyus 4eJIoBeKa 1 )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHE YeTIOBEKa.

JBuxyme cuibl (pakTopbl) aHTpororenesa. HacnenacTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecTBEHHBIM 00pa3 *KHU3HH,
U3rOTOBJIEHUE OPYAUM TPYJa, MBIIIJIEHUE, PEYb.
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OcHOBHBIE CTaAUM UM BETBU DBOJIOLMU 4YEJIOBEKa: aBcTpajonuTeku, YemoBek yMmensld, Yenoek mnpsamoxondummii, Yenosek
HeaHaepTanbckuil, YenoBek pazymMHbld. Haxonku ncKomaeMbIX OCTaTKOB, BpEMs CYLIECTBOBAHUS, 00J1acTh paclpocTpaHeHHsl, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoseyeckue pacbl. OCHOBHbIE OOJIBIINE PAChl: €BpOIIEOUIHAS (€Bpa3HiicKas), HErPO-aBCTPaJIOUAHas (3KBaTOpUaIbHas), MOHTOJIOUHAS
(a3maTcko-aMepuKaHcKkasi). UepTel NPHUCIIOCOOIEHHOCTH IPEACTABUTENEH YENOBEYECKMX pac K YCIOBMSIM CyIIeCTBOBaHUS. EQMHCTBO
yenoBevyeckux pac. Kputuka pacuszma.

JdemoHcTpauuu:

IToptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmumel u cxembl: «Bo3nukHoBeHUe CoNIHEUHOU CUCTEMBD», «Pa3BuTHe opranmdeckoro mmpay, «PacturenpHas kieTka», «KuBoTHas
kieTka», «[Ipokapuornueckas kinetka», « CoBpeMeHHasi CCTEMa OPraHUYECKOro Mupay», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS YeI0BeKa U
4eJI0BEeKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJeOHTOJIOTMYECKMX HAaXOJOK IPEAKOB COBPEMEHHOIO 4YeJOBEKa», «JlpeBHeHIue o,
«/IpeBHue moan», «IlepBbie cOBpeMEHHBIE JIIOAN», «Hen0BeYECKUE pachh».

Ob6opynoBanue: mynsiku «lIporcxoxnenue yenoBeka» (OIOCTHI aBCTPAJIONMUTEKA, MUTEKAHTPOIIA, HEAaHAePTalIblla, KPOMAaHBOHIIA), CICTKU
WA U300paXeHNsI KAMEHHBIX OpYAUN MEepBOOBITHOTO YelloBeKa (KaMHH-4YOIIephl, pyOmia, ckpebia), reOXpOHOIOTHYeCKas Ta0InIa, KOJICKIIHS
«DOpMBI COXPaHHOCTH UCKOIIAEMBIX JKHUBOTHBIX M PACTCHUI».

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI:

[Ipaktuyeckas pabora Ne 1. «M3ydyeHne HCKONMAeMbIX OCTATKOB PACTEHHUH U )KUBOTHBIX B KOJUICKIIUSAX).

DKcKypeus «BOJIIOLNS OpraHMUeCKOro Mupa Ha 3emJie» (B eCTECTBEHHO-HAYUHBIN WIIM KpaeBeUEeCKU My3eit).

Tema 3. OprasusMbl 4 OKpY KaKOLIas cpeaa.

OKojorus Kak Hayka. 3aJaud M paslenbl dKOJIOrMM. MeEToApl 3KOJOTMYECKUMX HCCIENOBAaHUM. OKOJIOIMYECKOE MHMPOBO33PEHHE
COBPEMEHHOI'0 YEJIOBEKaA.

Cpenbl 0OuTaHMsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/1y1lIHAs, IOYBEHHAs, BHYTPUOPTaHU3MEHHAS.

Oxonornueckue ¢akropsl. Kriaccudukarust 3KoIorudeckux (HaxkTopoB: aOMOTHUECKHE, OMOTHYECKHME W aHTpomoreHHble. JleiicTBue
9KOJIOTUYECKUX (DAKTOPOB HAa OPTaHU3MBI.

AbGuotndeckue (GakTophl: CBET, TeMmrepaTypa, BiaxHocTh. Dortonepuonusm. [Ipucnocobnenuss opraHu3MOB K JACHCTBUIO aOMOTHUYECKUX
(dakTopoB. bruorornyeckne puTMBI.

buotnueckue ¢akropbl. Buasl OMOTHUECKMX B3aUMOJIEHCTBUM: KOHKYPEHIIMS, XMUIIHUYECTBO, cUMOMO3 U ero ¢opmsel. Ilapazutuswm,
Koolepauusi, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAaHCTBO, HaXJEOHHMYECTBO). AMEHcaau3M, HeWTpaau3M. 3HadeHHe OHOTHYECKUX
B3aMMOJICHCTBHI JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.
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DKOJIOTMYECKHE XapPAKTEPUCTUKU MOMysiuui. OCHOBHBIE MOKA3aTeNu NOIYJISIMU: YUCIEHHOCTb, INIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTpalus. JJuHaMuKa YMCIEHHOCTH MOMYJISIUY U €€ peryJssiusl.

JdemoHcTpauunu:

[optpetsi: A. I'ym6onbar, K. @. Pynse, O. I'ekkers.

Tabmuuer u cxemsl: kapra «[lpupomnbie 30HBI 3emim», «Cpensl oOuTaHust opraHusmMoBy», «Dotonepuomusm», «llomymsauuny,
«3aKOHOMEPHOCTH POCTAa YUCICHHOCTH MOIYJISIIUN HH(Y30pHH-Ty penpkuy, «[Iumesbie nenm.

JlaGopaTopHble U NpaKTHYecKHe padoThi:

JlaboparopHas pabota Ne 3. «Mopdonoruueckre 0COOEHHOCTH pacTEHUI U3 pa3HBIX MECT OOUTaAHUS.

JlaGoparopHas padota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpakTuueckas padora Ne 2. «Iloacu€r mI0THOCTH NOMYJISIMMA pa3HbIX BUIOB PACTCHUI».

Tema 4. Coo011ecTBa M DKOJOTHYeCKHE CHCTEMBI.

Coo0r1ecTBo opraHu3MoB — O6uorieHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAs, IPOCTPAHCTBEHHAs, Tpoduueckas (murienasi). Buabl-1oOMUHAHTEHI.
Cas3u B 6HO1ICHO3E.

Dkojoruueckue cucreMbl (9kocuctemsl). lloHsatue o0 skocucreme u OuoreoneHoze. POYHKIMOHAIbHbIE KOMIOHEHTHI 3KOCHCTEMBI:
MPOJYLIEHThI, KOHCYMEHTHI, pelylieHTbl. KpyroBopoT BelIeCTB U MOTOK SHEPTUU B d3KocucTeme. Tpoduyeckue (MUIIeBbIe) YPOBHH SKOCUCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIE MOKAa3aTENHU HPKOCHCTEMBI: Onomacca, MpOAYKIHs. DKOJOTHYECKHE MUPAMUAbL: MPOAYKLWHU, YUCICHHOCTH,
6uomaccel. CBOICTBA HKOCHUCTEM: YCTOMUMBOCTD, CAMOPEryJIaLus, pa3Butue. CyKieccus.

[Ipupoanblie 3xocuCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO WM IIUPOKOJIUCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI. bHoONOrnyeckoe M XO35AHWCTBEHHOE 3HAYCHUE arpodKOCHUCTEM H
ypOO3KOCHUCTEM.

buopaznoobpazue kak GpakTop ycToiiunBocTu 3kocucteM. CoxpaHeHre OMOIOrHYecKoro pazHooopasus Ha 3emIe.

Yuenne B. U. Bepuaackoro o 6uocdepe. I'panuribr, coctaB u crpykrypa 6uocdepsl. XKuBoe BemecTBo U ero Gpynkmun. OcoOEHHOCTH
Oouocdepsl Kak TII00aTbHON YKOCUCTEMBI. J[nHaMrueckoe paBHOBECHE U 0OpaTHast CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB 1 OMOreOXMMHUECKHE UKITBI 3JIEMEHTOB (yriiepojia, a3oTa). 3o0HaabHOCTh 6rochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoeyecTBo B 6nocepe 3emian. AHTPOIIOreHHbIE U3MEHEeHHs B Onocdepe. [odanbHble 3K0I0rn4eckrue mpoOIeMsl.

CocymiecTBoBaHHe TpUPOILI U dYenoBedecTBa. CoxpaHeHwe OWOpa3HOOOpasus Kak OCHOBa ycToWdumBocTH Owocdepsl. OcHoBa
PaIMOHAIBLHOTO YIPaBIEHUS MPUPOJIHBIMUA PECYPCAMH U UX HUCIOJIb30BaHUE. JlOCTHKEHNS OMOJIOTHH U OXpaHa MPUPOIbL.

JdemoHcTpaumnu:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. UI. Bepnaackuii.
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Tabmuuer u cxemsl: «I[lumesbie nenu», «buoreHo3: cocTaB U cTpyKTypa», «[Ipupoansie coobiiecTBay, «Llenn nuTanusm», « IKOJIOrHIecKas
nupamuaa», «bnocdepa u uenosex», «IJkocucTeMa IIMPOKOJIUCTBEHHOIO Jiecay, «IDKOCHCTEMA XBOMHOro Jeca», «buoneHos3 Bomoémay,
«ArpoueHos», «[IpumepHbIE aHTPONIOreHHBIE BO3ACHUCTBUSA HA NPUPOLY», «BakHelIIne MCTOYHMKHU 3arpsi3HEHUS BO3/lyXa M I'PYHTOBBIX BOI»,
«IlouBa — BaxkHeimass cocraBisomas Oouocdeps», «Dakropel aerpagauuu nouBy», «IlapHukoBblil 3 dexT», «PakTOpbl PagUOAKTUBHOTO
3arpsi3HeHust Ouocdeprl», «OOmas crpykrypa Ouocdepsl», «PacnpocTtpanenue >xu3HH B Ouocdepe», «O30HOBBIH dKpaH OHochepb,
«Kpyrosopot yriepona B 6uocdepe», «KpyroBopor a3ora B mpupoie».

OO6opynoBanue: Mozenb-amuMKanus «Tunudyeele OHOIEHO3bD», repOapuil «PacTurenbHble coolliecTBa», KoJUIeKIMH «broneHnos»,
«Bpeaurenu BaxHEWIIMX CEIbCKOXO3SMCTBEHHBIX KYJIBTYp», repOapuu M KOJUIEKLMH PACTeHHUH M JKUBOTHBIX, NMPUHAJUIEkKAIIUE K Pa3HbIM
9KOJIOTUYECKUM Tpymnam oxHoro Buja, Kpacnas kuura Poccuiickoit @eneparyn, n300pakeHUs OXpaHIEMBIX BUIOB PACTEHUH U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOIT'PAMMBI 110 BUOJIOTUN HA BA30BOM VYPOBHE CPEJAHEI'O OBILIETO
OBPA30OBAHUMA

Cormacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBAaHUS K pe3yslbTaTaM OCBOEHHsS OOy4YalOUIMMHCS MPOTrpaMM CpPEIHEro OoOIIero
00pa30BaHMs: TUYHOCTHBIM, METAIIPEAMETHBIM U NPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHs Ipeamera «bHonorus» BbIIEICHBI CIEAYIOIIHAE COCTABIISIOLIUE: OCO3HAHME
00yJaronmMucs POCCUICKON Tpa)kIaHCKON MICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICTICHUIO, HATUYHE
MOTHBAIIMK K OOYYCHHIO OHOJIOTHH, IIEJICHANPABICHHOEC pPa3BUTHE BHYTPEHHUX YOCKICHHH JMYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEH M
HUCTOPUYECKUX TPaJULMN pPa3BUTUS OHMOJOTHMYECKOrO 3HAHUSA, TOTOBHOCTh W CHOCOOHOCTh OOYy4aloIIUXCsl PYKOBOJCTBOBAThCS B CBOEH
HCATCIIBHOCTU LEHHOCTHO-CMBICIIOBBIMHA yCTaHOBKaMI/I, HpI/ICyH_II/IMI/I CUCTEMC 6I/IOHOFI/I‘16CKOI‘O O6p330BaHI/I$I, HaJIMYUEC DOKOJIOT'NYCCKOI'O
HpaBOCO?;HaHI/I?I, CHOCO6HOCTI/I CTaBUTH LICJIU U CTpOI/ITB JKN3HCHHBIC IIJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS TMpeameTa «bHOJOrus» MOCTHTaroTCs B €IUHCTBE YYE€OHOW W BOCIMTATEILHOW NEATEILHOCTH B
COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUHUCKUMHU COLMOKYIBTYPHBIMU, HCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHITHIMU B
OGH_IGCTBG HpaBI/I.HaMI/I 148 HOpMaMI/I IIOBCACHHUA U CHOCO6CTBYIOT HpOLIeCCElM CaMOIIO3HaHHuA, CaMOBOCIIMTAHUA U CaMOpa3BI/ITI/I$I, pa331/1T1/1;1
BHyTpeHHeﬁ IIO3UIIMHN JIMYHOCTH, HanI/IOTI/ISMa, YBa)KCHI/ISI K 3aKOHy nu npaBonop;me, T-IGJIOBE':Ky TPYI[a nu CTapmeMy IIOKOJICHUIO, B3aMMHOI'O
YBa)KEHUs, OCPEKHOTO OTHOIICHHS K KYJbTYPHOMY HACIEIUIO U TPAIUIIMSAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deneparuu, npupoae u
OKpYKarollei cpee.

JIMYHOCTHBIE PE3yNabTaThl OCBOEHUS y4eOHOro mnpeaMera «bHONOTHs» JOIKHBI OTpa)XkaTh T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaroImuxcs
PYKOBOJICTBOBATHCSL C(OPMHUPOBAHHON BHYTPEHHEHW IMO3WIMEH JMYHOCTH, CHCTEMOW HEHHOCTHBIX OpPWUEHTALWH, MO3UTHBHBIX BHYTPEHHHX
Y6C)KHCHHﬁ, COOTBCTCTBYIOHH/IX Tpa)II/IHI/IOHHI)IM IICHHOCTAM pOCCHfICKOFO O6H_[eCTBa, pacumpeHI/Ie JKU3HCHHOT'O OIIbITAa U OIIbITa ACATCIBHOCTU B
IPOIIeCcCe peaTn3alii OCHOBHBIX HAINPABJIECHUN BOCIIUTATEILHOM NEITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUaIOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO YICHA POCCUHCKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBa)KEHHE 3aKOHA U MTPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPH CO3JaHUU YUCOHBIX MPOCKTOB, PEIICHUH YYCOHBIX W MO3HABaTEIbHBIX 3a7ad,
BBITIOTHEHUH OMOJIOTUYECKUX IKCTIEPUMEHTOB;
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CIOCOOHOCTH ONPEAEIATH COOCTBEHHYIO TTO3ULIMIO IO OTHOILICHHUIO K SIBICHUSM COBPEMEHHOM KHU3HHU U OOBICHATH €€;

YMEHHE YYHUTHIBaTh B CBOUX JEHUCTBHUAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aUMOJCHCTBHUS JIOAEH C pa3HbIMH YOEKIECHUSIMU,
KyJIbTYPHBIMHU LICHHOCTSIMU M COLMAJIBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOI'O BBINIOJHEHHUs Y4YeOHBIX, MO3HABATENBHBIX M HCCIEIOBATEIbCKUX 3a/ad,
YBKUTEIHFHOTO OTHOLIECHHUS K MHEHHIO ONIIOHEHTOB MPH 00CYKJICHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJCPKAHUS;

TFOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON JIEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKON TIpa)IaHCKOW HMJICHTUYHOCTH, MAaTPUOTHU3MA, YBaKEHUS K CBOEMY HapoOiy, UyBCTBa OTBETCTBEHHOCTHU
nepes PonuHoM, ropnoctu 3a cBoU Kpaid, CBOX PoniiHy, CBOM SI3bIK U KYJIBTYPY, IPOILIOE U HACTOSIIEE MHOIMOHALIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K NPHUPOJHOMY HACIECIUI0O M INaMATHUKAaM IPUPOABI, JOCTHXKEHHAM Poccum B Hayke, HMCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX, TPYAE;

CHOCOOHOCTh OLICHMBAThH BKJAJl POCCUHCKUX YUEHBIX B CTAHOBJIEHUE M PAa3BUTHE OMOJIOTUH, TOHUMaHMs 3HaYeHUs OMOJIOTUU B MO3HAHUU
3aKOHOB IIPUPO/IB, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTb K CITy>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €TI0 CYb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE NYXOBHBIX LIEHHOCTEH POCCUIICKOr0 HApOa;

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOT'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

OCO3HAaHME JINYHOT'O BKJIAJa B IOCTPOEHUE YCTONUMBOrO OYyIyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMTEIAM, CO3JIaHUIO CEMbHM HAa OCHOBE OCO3HAHHOIO IPHUHATHSA LIEHHOCTEH CEMEHHOW JKU3HH B
COOTBETCTBUU C TPaIULUAMU HapoaoB Poccuy;

4) 3¢TeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOIO M TEXHMYECKOTO TBOPUECTBA, CIOpPTa, TPYJa, OOLIECTBEHHBIX
OTHOIIICHHH;

IIOHUMAaHHE SMOLMOHAIIBHOTO BO3ACUCTBUS KUBOU IIPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKCHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE IIPOSIBIISITh KA4ECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuyeckoro BocnuTaHMus, (POPMHUPOBAHUSA KYJIbTYPbI 310P0BbSl H 3IMOLMOHAJIBHOI0 0JIAr OOy YHsI:
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MOHMMAaHKUE M pealn3anus 30pOBOro U 0e30macHOro odpasa KU3HHU (340pOBOE MUTAHHE, COOMIOEHUE TUTHEHNYECKUX MPAaBUI U HOPM,
cOATaHCUPOBAHHBIA PEKUM 3aHSATHH M OTIbIXA, PEryJsipHas (QU3NYECKas AaKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIECHHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0pPOBBIO;

MOHMMAaHHUE [IEHHOCTH MPaBWJI MHIWBUIYATBbHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEJCHHS B CUTYaIUSAX, YIPOKAIOMIUX 3J0POBBIO U
JKU3HU JIIOJICH;

OCO3HAHUWE TIOCTICICTBHIA U HETPUATHS BPEIHBIX MTPUBBIYEK (YITOTPEOJICHUS AIKOTOJISI, HAPKOTHKOB, KypeHHs);

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOH JESITENLHOCTH TEXHOJOTUYECKOW M COIMATBHON HAIMpPABICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U
CaMOCTOSITENIHO BBITIOJHATH TAKYIO JAEATEIbHOCTD;

WHTEpPEC K pa3nuuHbIM chepaM mpodecCHOHATBHOW AESITEIBHOCTH, YMEHHE COBEpINaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTB U CLIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKCHUH BCEH KHU3HU;

7) IKOJIOTMY€eCKOr0 BOCIIMTAHUS:

9KOJIOTMUYECKH 11eIeco00pa3HOe OTHOLIEHHE K MPUPOJE KaK UICTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS,

TIOBBILIEHUE YPOBHS SKOJIOTHUECKON KyIbTypbl: MPUOOPETEHHE OMbITA MIIAHUPOBAHUS MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCIEICTBUI
JUISL OKPY KAKOLLEH Cpebl;

OCO3HAHHE TII00ATLHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U IyTel UX PELICHHUS;

CIIOCOOHOCTh HCIOJIb30BaTh IMpHOOpETaeMble NpPU H3yUYEHUU OHUOJIOTMU 3HAHMSA M YMEHUS NpU peHIeHUH MpoOJeM, CBS3aHHBIX C
paloHaIbHBIM MIPUPOIONIOIB30BAHUEM (COOIIOICHUE TPABUI MIOBEJICHHUS B MPUPO/IE, HAIIPABICHHBIX HA COXPAHEHHE PABHOBECHS B SKOCUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOC HENPUATHC JECHCTBUH, TPUHOCSIIMX BPEA OKPYKAMOIIECH NPUPOAHOH cpele, YMEHHE IPOTHO3UPOBATH HEOJIArONpUSTHBIC
9KOJIOTHYECKHE TTOCIICACTBHSI MPESANPUHUMACMBIX JICHCTBUH ¥ MPEIOTBPAIIATh UX;

HAJIMYUE PA3BUTOrO 3KOJOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpbl, OMBITA JEATEIBHOCTH 3KOJOTHYECKOW HAaNpaBICHHOCTH,
YMEHHsI pyKOBOJICTBOBAThCS UMHU B IMO3HABATEIHHOW, KOMMYHHMKATHBHOW U COIMAILHON MpPaKTHKE, TOTOBHOCTH K yYacTHIO B MPAKTUYECKOU
JESITeIbHOCTH YKOJIOTHUECKOW HATIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT 0 TO3HAHUS

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DAa3BUTUS HAyKHM U OOIIECTBEHHON MPaKTHUKH,
OCHOBaHHOTO Ha JMANIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHUPE;
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COBEPILECHCTBOBAHUE S3bIKOBOW U YUTATEIILCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOJACUCTBUS MEXAY JIIOJbMHU U ITO3HAHUS MUPA;

MOHMMaHHE crenu(UKU OMOJIOTUU KaK HayKH, OCO3HaHUS €€ poiu B (OPMHUPOBAHMU PAIIMOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3JIaHUU
LIEJIOCTHOTO MPEJICTABIEHHU 00 OKpYXkKAroIeM MUpE KaK O €JMHCTBE IPUPO/bI, YeJIOBEKa U OOLIECTBA, B IOZHAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH
U pelIeHuH NMpobJieM COXpaHEeHUsl IPUPOAHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OHMOJIOTHMHU JUI COBPEMEHHOHN IMBHIM3AIMH: 00ECIIEYeHUsI HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JJaHHUE
MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pellaTh pecypcHbIe MPOOJIEeMbl Pa3BUTHUSL YEIOBEUECTBA, MOMCKA MyTeH BBIXOJa M3 TI00ATbHBIX
9KOJIOTUYECKUX Mpo0JieM M o0ecledeHus mepexoja K yCTOMYMBOMY pa3BUTHIO, PAllMOHAIBHOMY MCIOJIb30BAHUIO IMPHUPOJIHBIX PECYPCOB U
(OpMHUPOBAHNIO HOBBIX CTAHJAPTOB KU3HM;

3aWHTEPECOBAHHOCTh B MOJIYYEHUN OMOJOTMUECKUX 3HAHUM B LIEJSIX MOBBIMLEHHUS OOIIeH KyJIbTyphl, €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH,
KaK COCTaBHOW 9acTH (PyHKIMOHAIBHOM IPaMOTHOCTH 00YJaromuxcs, JOpMHUPYEMON IPU U3y4SeHHH OMOJIOTHH;

MIOHMMaHHE CYIIHOCTU METOJOB MO3HAHUs, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BATh M0JIy4aeMble 3HAHUS Ui
aHalmu3a M OOBSACHEHMs SBJICHUH OKpY’KAIOLIET0 MUPAa W MPOMCXOJAIIUMX B HEM M3MEHEHUH, yMEHME JenaTb 0OOCHOBAaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE Hay4YHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C LENbIO MOTYyYSHHsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIIHHO HCIIOJIB30BATh OMOJIOTMYECKIE 3HAHUS TSl PEIICHHsSI TPOOJIEM B pealibHBIX KU3HEHHBIX CHTYAaIlUsX;

OCO3HAaHME LEHHOCTM HAYyYHOW JEATCIBHOCTH, TOTOBHOCTBb OCYLIECTBJIATH IPOEKTHYI0 W HCCIEIOBATEIBCKYIO JICSITCIBHOCTD
MHJIUBHUYaJIbHO U B I'PYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJYYCHHIO HOBBIX 3HAHUN MO OMOJIOTUHU B
COOTBETCTBHUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yJbTaThl OCBOEGHUS y4ueOHOro mpeamera «buoiorus» BKIIOYAIOT: 3HAUMMBbIE Ui (DOPMUPOBAHHUS MUPOBO33PEHUS
o0yJaromuxcs MEXIUCIHUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAYYHbIE IOHSTHS, OTPAXAIOIIUE IEJIOCTHOCTh HAYyYHOW KapTUHBI MHpa H
crenu(puKy METOJ0B MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, HEPIUs, sIBICHUE, IMPOLIeCC, CUCTeMa, Hay4dHbIH (aKT,
IIPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEIOBaHUE, HAOIIOACHUE, U3MEpPEHME, SKCIIEPUMEHT M JPYIHX), YHUBEpCalbHbIE
yueOHble IeHCTBHS (TT03HaBaTeIbHbIC, KOMMYHUKATUBHBIE, PETYIATHBHbIE), oOecnieunBatomue GopMupoBaHre QyHKIHNOHATBHON I'PaMOTHOCTH U
COLMAIEHOW KOMIETEHIMU 00YyYaroluXCcs, CIIOCOOHOCTh 0OYYaOLINXCSl UCIOIb30BAaTh OCBOSHHBIE MEXIUCIUIUITMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUA U YHUBEpCAJIbHbIE YUEOHbIE IEHCTBUS B IO3HABATENIbHOM U COLIMATIHOM MTPaKTUKE.

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHSI IPOrpaMMbl CPEIHETr0 001ero 00pa3oBaHus AOIKHBI OTPAXKATh:
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OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU AeHCTBUAMM:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIONIb30BaTh MPH OCBOCHHUM 3HAHHWM MPUEMBI JTOTUYECKOTO MBIILICHUS (aHamu3a, CUHTE3a, CpaBHEHUS, Kiaccuukaiuu, oOo0IIeHus),
PacKpbIBaTh CMBICI OMOJIOTUYECKHUX MOHATHH (BBLACTATH UX XapaKTEepHbIE MPU3HAKU, YCTAHABIUBATD CBS3U C IPYTHMMHU TOHSATHIMH);

ONpeaACIAThL HEJIN ACATCIBbHOCTHU, 3aJaBas IMapaMCTpbl W KPUTCPUHU HX JOCTHUIKCHHA, COOTHOCHUTHL PE3YyJbTaTbl MACATCIBHOCTH C
MOCTaBJICHHBIMH TICJISIMHU;

HCIOJIb30BaTh OMOJIOTMYECKHE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHHM KUBOM MPUPOIBL;

CTPOUTL JIOTUYCCKUC PACCYKIACHUA (I/IH,Z[yKTI/IBHbIe, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBISABJIITH 3aKOHOMCPHOCTU U IMPOTHBOPCUUSA B
pacCMaTpUuBACMBIX SABJICHUAX, q)OpMy.]'H/IpOBaTL BBIBOAbBI U 3aKJIIOUYCHUSI,

MPUMEHATh CXEMHO-MOJICTILHBIC CPEACTBA JJIA TPEACTABICHHUS CYIIECTBEHHBIX CBS3€M M OTHOIICHWH B HW3Y4YaeMbIX OHOJIOTHYECKHUX
00BEKTaX, a TAaKXKe MPOTUBOPEUUH Pa3HOTO POJIa, BHISIBICHHBIX B PA3TUYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbIBaTh IUIAH PEUICHUs IPOOIEeMbl ¢ yUETOM aHaIM3a UMEIOIIMXCSI MaTePUAIbHBIX 1 HEMATEPHAIbHBIX PECYPCOB;

BHOCUTHb KOPPCKTUBLI B ACATCIbHOCTL, OLICHUBATL COOTBCTCTBUEC PCIYJIbTATOB LEIAM, OLICHUBATL PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJAMHHUPOBATH U BHITIOJHATH pa0OTY B YCIOBHSIX PEaIbHOTO, BUPTYATHLHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pPa3BUBATh KPEATHBHOE MBIIIUICHHUE MPU PEIICHUH )KM3HEHHBIX MPOOJIEM.

2) 6a3oBbIe HCCIEN0BATENbCKHE IeliCTBUS:

BJIQJICTh HABBIKAMH y4YeOHO-HCCIICIOBATEILCKON M TIPOSKTHOW JCSITEILHOCTH, HABBIKAMH DPAa3pelIeHUs MPOoOJIeM, CIOCOOHOCTHIO H
TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB MO3HAHUS;

WCIIOJIb30BaTh Pa3jMyYHbIe BUABI JACSITEILHOCTH IO MOJYYEHHUI0O HOBOTO 3HAHUS, €r0 MHTEpIpETaIiy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B
y‘-Ie6HBIX CUTyalludX, B TOM YHCJIC IIPpU CO3AaHUN y‘-I€6HLIX " COLIMAJIBHBIX IMPOCKTOB,

q)OpMI/IpOBaTI) Hay‘-IHI)If/'I THUII MBIIIJICHUS, BIIaJACTh Haquoﬁ TCpMHHOHOFHCﬁ, KIIIOYEBBIMHU ITOHATHUAMU U METOAaMU,

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIC 3aJa491 B 00PA30BATEIHLHON IEATEILHOCTH M )KM3HEHHBIX CUTYaIUsAX;

BBISIBJISITH MPUYMHHO-CJICACTBEHHBIE CBSI3U M aKTyaJIM3UpPOBaTh 3a/ayy, BBIIBUraTh TUNOTE3Yy €€ PEIIeHUs, HAXOAWUTh apTyMEHTHI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKIACHUM, 3a1aBaTh IIapAMETPbI U KPUTEPUU PELICHUS;

AHAJIM3UPOBATDH MOJTYYCHHBIC B XOAC PCIICHUS 3aJa4r PE3YJIbTAThI, KPUTHYCCKU OLICHUBATH UX JOCTOBCPHOCTDL, IIPOTHO3UPOBATHL U3MCHCHUEC
B HOBBIX YCJIOBUAX;

JaBaTh OIEHKY HOBBIM CHUTYAIIMsIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH IEJICHANIPABICHHBIN MOUCK TIEPEHOCa CPEICTB U CIIOCOOOB JEHCTBHS B MPOPECCHOHATBHYIO CPENY;
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yYMETh NIEPEHOCUTh 3HAHUS B I03HABATEIIBHYIO U MPAKTHUYECKYIO 00IaCTH KU3HEACATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX NMPEIMETHBIX 00JIaCTeiH;

BBIJIBUT'aTh HOBBIE MJI€HU, IIPEUIaraTh OPUTrHHAIBHBIC OJIXOABI U PEIIEHUs, CTAaBUTh MPOOJIEMBI U 3a/1auH, JIOMyCKaloIINe aJbTepHATUBHBIE
peleHHs.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(POpPMAIHMHU (TEKCTE YIeOHOTO MOCOOHs, HaAy9IHO-TIOMYJIIPHOM JUTEepaType, OMOIOTHIeCKIX
CJIOBapsX W CIPAaBOYHMKAX, KOMIBIOTEPHbIX Oa3zax JaHHBIX, B VIHTepHeTre), aHanM3MpOBaTh HH(OPMALMIO pa3IUYHBIX BUAOB U (QOpM
MPEICTABICHUS, KpUTUUECKH OLIEHUBATh €€ T0CTOBEPHOCTh U HEMIPOTHBOPEUYNBOCTH;

(dhopMynHpOBaTh 3alpoChl U MPUMEHITh PA3IMYHBIE METOABl MPHU MOUCKE U OTOOpe OMoJorMdeckoi wHpopMamuu, HEOOXOAUMOU IS
BBITIOJTHEHUS YIEOHBIX 33/1a4;

IpUOOpeTaTh ONBIT HCIOJIB30BaHUS HMH(OPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUM, COBEPUICHCTBOBATh KYJBTYpYy aAKTUBHOIO
HCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIbHYIO (hOpMyY MpeAcTaBIeHUs] OHONIOTnYeckoi nHpopMauuu (Cxemsl, rpaduKu, AUarpaMMbl, TaAOJIUIIBL,
PUCYHKHU U JPYTOE);

UCIOJIb30BaTh HAyUHBIN A3bIK B KAUECTBE CPEACTBA MPH paboTe ¢ OMoJIoruyeckoi MH(OpMaIen: NpUMEHATh XUMHUECKUe, GU3NIECKUe U
MaTeMaTU4eCKHUe 3HAaKM M CHUMBOJbI, (opMysbl, aOOpeBHaTypy, HOMEHKIATYpy, MCIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE
CpeICTBa HATJISIIHOCTH;

BJIAJICTh HAaBBIKAMU PACIIO3HABAHUS M 3aIIUTHI HH(OpMAIK, HTHPOPMALMOHHONW O€30MaCHOCTH JTHYHOCTH.

OnJiaieHNe YHUBEPCAJIBHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) o0menue:

OCYILIECTBIIATh KOMMYHHKAIIMK BO BCeX cepax KU3HU, AKTUBHO YYaCTBOBATH B TUAJIOTE WM AUCKYCCHHU IO CYIECTBY 00CY>KAaeMOM TeMbl
(ymMeHme 3amaBaTh BONPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTEIBHO BBIMOJIHEHUS MPEUIaraéMoi 3aJadyd, YYHUTHIBATb HMHTEPECHl |
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYaCTHUKOB JHAJIOTa UM JUCKYCCHH);

pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIIEHUS, IOHUMATh 3HAUE€HUE COLMAJIbHBIX 3HAKOB, IPEANOCHIIIOK BO3SHUKHOBEHUS KOH(PJIMKTHBIX
CUTYyallUid, YMETh CMATYaTh KOH(QIUKTHI U BECTH NIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCO0aMH OOIICHHS W B3aMMOJCHCTBHS, MOHMMATh HAMEPEHUs JPYTUX IOACH, MPOSBIATH YBaKUTEIHLHOE
OTHOIIIEHHE K COOECeHUKY U B KOPPEKTHOH Gopme popMyIUpOBaTh CBOM BO3PAKEHMUS,;

Pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:
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MOHMMAaTh M HCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHAMBHIAYaJIbHOM pabOThl MPH pEHIeHUH OHOJIOTHYECKOH NpoOIeMsl,
000CHOBBIBaTh HEOOXOAMMOCTh PUMEHEHUS TPYIIOBBIX (OPM B3aMMOAECHCTBYSI IPU pelIeHUH yueOHO! 3a/1auH;

BBIOMPATh TEMATUKY U METO/IbI COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaX/10Tr0 WieHa KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOM JAESTEIBbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH JEHCTBUS IO €€ IOCTHIKEHHUIO: COCTABJIATH IUIAH
JIeMCTBUH, pacrpesieNaTh PoJid C y4€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OILIEHUBATh KAYECTBO CBOETO BKJIAJa M KaXKJIOTO YUYaCTHUKA KOMAH/IbI B OOIINI pe3ysbTaT 10 pa3padOTaHHBIM KPUTEPHSIM;

IIpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJECH C MO3ULMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh IMO3UTHBHOE CTPAaTETMYECKOEe IMOBEJIEHHE B pa3IMYHBIX CHUTyallUsX, HpPOSBIATH TBOPYECTBO U BOOOpaskeHHE, OBbITh
MHULUATUBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1efiCTBUAMM:

1) camoopranuzanus:

UCIOJIb30BaTh OMOIOTUYECKNE 3HAHUS JJIs BBISABICHHS TPOOJIEM U UX PELICHUS B )KU3HEHHBIX U YUYEOHBIX CUTYyallUsX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH 1IEJIEBbIE M CMBICIIOBBIC YCTAHOBKM B CBOUX JCHCTBUSAX U MOCTYINKAX 10 OTHOLICHUIO K KUBOU
IIPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILIECTBIIATh II03HABATENIbHYIO AEATENbHOCTD, BBISBIATE IPOOJIEMBI, CTAaBUTh U ()OPMYIMPOBATH COOCTBEHHBIE 3a7aUi B
00pa30oBaTeNbHON AEATEIBHOCTU U JKU3HEHHBIX CUTYalHUsX;

CaMOCTOSITENIbHO COCTABIIATH IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOUTCHU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUIH;

Jief1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO LIMPOKOW SPYIWIMU B Pa3HBIX OONACTAX 3HAHHM, IOCTOSHHO TIOBBIIATH CBOW
00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIJICTh HABBIKAMU MTO3HABATEIBHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACUCTBUI M MBICIHUTENBHBIX MPOIECCOB, X PE3yNIbTAaTOB U
OCHOBaHUH, MCTIOJIB30BaTh MPUEMBI pe(IIEKCUHN I OIIEHKU CUTYaI[lH, BHIOOpa BEPHOTO pEIICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apTYMEHTHI IPYTHX IIPHU aHAIM3€E PE3yJIbTATOB ACSITEIbHOCTH;
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3) npuHsTHE ce0s1 M APYTUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAJIN3€ PE3YIbTAaTOB JESITEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYIOro YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATHI

[Ipenmetnbie pe3ynbTaThl ocBoeHus mporpamMMbl COO mo Ouonornu Ha 0a30BOM YpPOBHE BKIIOYAIOT crienupuyeckue s y4eOHOro
npenMera «buonorusy Hay4yHble 3HAHUS, YMEHHUS M CHOCOOBI JEHCTBUN MO OCBOEHUIO, MHTEPIPETAIMN U MPeoOpa3OBaHUIO0 3HAHUM, BHIBI
NESATEIILHOCTH TI0 TMOJYYCHHIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUI B PA3UYHBIX yYEOHBIX CHTYaIMSIX, a TAKKE B PEAbHBIX KH3HECHHBIX
CUTYaIIUX, CBI3aHHBIX C Ononorueii. B mporpamme nmpeaMeTHbIC Pe3yIbTaThl MIPEACTABICHBI IO TOAaM O0yYCHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTro npeamMera «buonorus» ¢ 10 knacce NONKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUM B CHUCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHH COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KApTUHBI MHpPa M HAYYHOTO MHPOBO33PCHHS, O BKJIAJIE POCCHUCKHX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B Pa3BHTHE
ouosoruu, (PyHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKA JIJISl PEIICHUSI )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COAEpKAHHE OHOJIOTMUYECKMX TEPMUHOB U TOHSTHUI: JKU3Hb, KJIE€TKa, OpraHu3M, MeTabonu3M (0OOMEH BEIIeCTB U
MpeBpallleHUe SHEPruu), TOMEOocTa3 (CaMOperylslus), YPOBHEBas OpraHU3alllds >KUBBIX CHCTEM, CaMOBOCIPOU3BEACHHE (PETPOTYKIHSs),
HaCJIEeACTBEHHOCTh, K3MEHYMUBOCTh, POCT U PA3BUTHUE;

yMEHUE Hu3JlaraTh OMOJIOTMYECKHE TeopuHu (KIETOYHAs, XPOMOCOMHAs, MyTAaI[MOHHAs, ICHTpPajdbHAs JOTMa MOJEKYJISIPHOU OHOJIOTHH),
3akoHbl (I. Mennens, T. Moprana, H. V. BaBwioBa) u ydeHus (0 mEHTpax MHOTO0Opa3us M MPOUCXOXKIEHHUS KyJIbTypHbIX pactenuid H. U.
BaswuiioBa), onpenenars rpaHUIbl UX MPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIIAJIETh METOJAAMH HAYYHOTO ITO3HAHUS B OHOJOTHH: HAOMIOJCHHE W ONMUCAHWE S>KUBBIX CHCTEM, MPOIIECCOB U SIBIICHUH,
OpraHu3amnys W TMPOBEACHUE OWOJIOTHYECKOTO HJKCIEPUMEHTA, BBIIBIDKCHHE THIOTE3bI, BBISBICHHWE 3aBUCUMOCTH MEXIY HCCIEIyEMbIMU
BEJTMYMHAMHU, OOBSACHEHHUE IMOJYYEHHBIX pPEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUN, TEOpPUH M 3aKOHOB, YMEHHE JielaTh BBIBOJBI Ha
OCHOBaHMUH MOJyYEHHBIX PE3YyJIbTAaTOB;

YMEHHUE BBIJCNSTH CYIIECTBEHHbIE TPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
OCOOEHHOCTH IPOLIECCOB: OOMEHa BELIECTB M MPEBPALICHHs] SHEPruu B KIIETKE, (OTOCHMHTE3a, IJIACTUYECKOT0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mei103a, OTUIO0TBOPEHUS, Pa3MHOXKEHHS, UHIUBUAYaIbHOIO Pa3BUTHUSI OpraHu3Ma (OHTOT€HE3);
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YMEHHE MPUMEHSTH MOTYYCHHBIC 3HAHUS I OOBSICHEHUST OMOJIOTHYECKHIX MPOIECCOB U SBICHUH, ISl IPUHATHS MIPAKTUYECKUX PEIICHUN B
MTOBCEIHEBHOM JKU3HU C 1IeJIbI0 00ecriedeHnst 0€30MacHOCTH CBOETO 3/I0POBBS U 370POBbSI OKPYKAIOUINX JIt0JIeH, COOTI0OAEHHSI HOPM IPaMOTHOTO
MOBEACHUA B OKpYXKAlollell NpUpoIHON cpele, NOHMMaHHWE HEOOXOIMMOCTH HCIOIb30BaHUS JOCTHKEHHM COBpEMEHHOW OuoJoTMH H
OMOTEXHOJIOTHA [Tl palliOHAIBLHOTO MPUPOIOTIONB30BAHUS;

YMEHHUE pelaTh 3JeMEHTapHble TeHeTUYEeCKHEe 3a/1a4l Ha MOHO- W JTUTHOPUIHOE CKPELIMBAaHUE, CIETIJICHHOE HacjelO0BaHHEe, COCTaBIAThH
CXEMBI MOHOTHOPHTHOTO CKPEIIMBAHUS IS MTPECKa3aHMsl HACIeJOBaHUS MIPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITOJTHATE JIA0OpATOpPHBIE W TPaKTHYECKHUE paboThl, cOOMIOAaTh MpaBWia Npu paboTe ¢ Y4eOHBIM U JIaOOPAaTOPHBIM
o0opyaoBaHUEM;

yYMEHHE KPUTUYECKU OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO OMOIOTUIECKOTO COACPIKAHMSI, BKITFOUAOIIYIO TICEBOHAYYHbIC 3HAHUS
W3 pa3IMYHBIX HMCTOYHUKOB (CpeAcTBa MAacCOBOM HWH(OPMALMHU, HAYYHO-TIONMYJISPHBIE MaTepUabl), ITHYECKHE AacleKThl COBPEMEHHBIX
UCCleI0OBaHuM B OMOJIOTHUH, MeIULIMHE, ONOTEXHOJIOTHH;

yMEHHE CO3/]aBaTh COOCTBEHHBIE MTMCHbMEHHBIE M YCTHBIE COO0IIEHUs, 0000111asi OMOTOTUYECKYI0 HHPOPMAIUIO U3 HECKOJIBKHX UCTOYHUKOB,
TPaMOTHO UCTIOJb30BaTh OHATUHHBIN armapar OMOJIOTHH.

[IpenmetHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeamMera «buonorus» ¢ 11 knacce NONAKHBI OTPAXKAaTh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUH B CHUCTEME Hay4YHOI'O 3HAHUS €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHONW KapTUHBI MHpPa U HAYYHOIO MHPOBO33PEHHMS, O BKJIa/lé POCCUUCKHX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BHUTHE
ouonoruu, GyHKIHOHAILHON rPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COACp)KaHUE OWOJIOTUYECKUX TEPMHHOB M TIOHSITHW: BU, TMOIYJALHUS, TEHO(OHM, IBOJIONMS, IBIKYIIUE CHIIBI
(dbakTOpBI) IBOJIIOIUH, MPUCITOCOOIEHHOCTh OPTAHU3MOB, BU000pa30BaHNe, SKOJIOTHUECKUE (PaKTOPHI, IKOCUCTEMA, MPOAYIIEHTHI, KOHCYMEHTHI,
PEeAyLEHTHI, IIeNH MUTAaHUs, SKOJIOTHYecKas mupaMuaa, OuoreoueHos, ouocdepa;

yMEHHE H3jIaraTh Ouonoruueckue Tteopuu (dBomtonnoHHas Teopus Y. JlapBuHA, CUHTETHYECKas TEOpPUS DBOJIOIMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apoabiieBoro cxonactsa K. M. bapa, yepenoBanus rinaBHbIX HampasieHuit u myteit ssomonuu A. H. CeBepiioBa, yueHust o
ouocdepe B. U. BepHaackoro), onpeaensTs rpaHUIbI UX TPUMEHUMOCTH K KHUBBIM CUCTEMaM;

YMEHHE BIIAJIETh METOJAaMH HAy4YHOTO IO3HAHUS B OHMOJOTMHM: HAOMIOJEHHE M ONMUCAaHHE J>KHUBBIX CHUCTEM, MPOIECCOB U SBIICHUH,
OpraHM3alys W TMPOBEACHHE OUOJOTMYECKOTO SKCIIEPUMEHTA, BBIIIBIDKEHUE THIOTE3bI, BBISBICHHE 3aBHUCUMOCTH MEXKIY HCCIEeIyeMbIMU
BEJIMYMHAMH, OOBSCHEHUE TMOJYYCHHBIX PE3YJIBTaTOB, UCIOJIH30BAHHBIX HAYYHBIX TOHSATHH, TEOPUU M 3aKOHOB, YMEHHUE JeJIaTh BBIBOJIBI HA
OCHOBAHWY TIOJTYYCHHBIX PE3yJIHTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIC MPU3HAKH CTPOEHHUS OMOJOTHYECKMX OOBEKTOB: BUIOB, MOMYIALWN, MPOIYLIEHTOB, KOHCYMEHTOB,
pEeNyLIeHTOB, OHOreOIEHO30B UM  HKOCHUCTEM, OCOOCHHOCTH IIPOLECCOB: HACJIEJACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOro OTOOpa,
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BHI000pa30BaHuUs, MPUCTIOCOOIEHHOCTH OPTaHU3MOB, JCHCTBUS YKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEUIECTB U MOTOKA YHEPTHH
B DKOCUCTEMaX, aHTPOIIOTCHHBIX U3MEHECHUI B 9KOCHCTEMaX CBOSH MECTHOCTH, KPYyrOBOPOTa BEIIECTB M OMOTCOXHMMHUYECKUX IUKIIOB B Onocdepe;

yYMEHHE MPUMEHSATH MOJTYYCHHBIC 3HAHUS TSI O0BSICHEHUS OMOJIOTHYECKHUX MPOIECCOB M SIBIICHUH, JIJIS IPUHATHS MTPAKTHUYCCKUX PEIICHUI B
MOBCETHEBHOM JKU3HU C IIeNIbI0 00ecredeHnst 6€30MacHOCTH CBOETO 3[IOPOBBS U 37J0POBBS OKPYKAIOUINX JIF0IeH, COOTIOACHHSI HOPM TPaMOTHOTO
MOBEICHUS B OKPYXKAIOIIEH MPHPOMHON cpene, MOHMMAaHME HEOOXOAMMOCTH HCIOJB30BAaHUS JIOCTIDKEHUH COBPEMEHHON OMONOTHU IS
PaIMoOHAIBFHOTO MTPUPOIOTIONB30BAHUS;

YMEHHE pelIaTh JIeMEHTapHbIC ONOJIOTHYECKUE 3a]]a9H, COCTABIISATh CXEMBI IIEPEHOCA BEIIECTB M YHEPTUH B SKOCHUCTeMaX (I[CTH MATaHU);

YMEHHUE BBIMOJHATh JIA0OpPATOpHbIE W MPAKTHYECKHE paboThl, COONOATh MpaBWwia Hpu padoTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM
o0opynoBaHuEM;

YMEHHE KPUTUYICCKH OIICHUBATH W MHTEPIPETUPOBATH MHPOPMAITUIO OMOJIOTUIECKOTO COACPIKAHMSI, BKITFOUAOIIYIO TICEBIOHAYYHBIC 3HAHUS
W3 Pa3IUYHBIX MCTOYHHUKOB (CPEICTBA MAacCOBOW MH(DOPMAIIMH, HAYYHO-TTOMYJ/ISIPHBIC MaTepUabl), pACCMATPUBATh IIOOATBHBIC SKOJOTHYCCKHE
POOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHUIO K HUIM COOCTBEHHYIO MO3UIIHIO;

yYMEHHE CO3/]aBaTh COOCTBEHHBIC TUCHbMEHHBIE M YCTHBIE COOOIIEeHUs, 000011ast OMOIOTUYECKYI0 HHPOPMAITUIO U3 HECKOJIBKIX UCTOYHUKOB,
TPaMOTHO UCTIOJL30BaTh IOHATUHHBIN armapar OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacos
Koan4ecTBoO DJIeKTPOHHbIE
Ne HaumenoBanue pa3iesioB u Kontponsusie | TIpaKTHueckme 4acoB C (ungposbie)
n/n TeM MPOrpaMMbl Bcero paGoThI paGoTE! y4erom o0pa3oBaTejibHbIE
nporpamMmmasl peCypcChI
BOCIIMUTAHMS
1 buonorus kak Hayka 2 0.5 1 bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
) ’KuBbI€ CHCTEMBI U BX 1 1 bu6mmorexa [IOK
OpraHu3aIus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKHUM COCTaB U 2 | 1 bub6mmorexa [IOK
CTPOCHUE KJIETKU https://m.edsoo.ru/7{41¢c292
4 KuznenesaTe1bHOCTb KIETKH 6 2 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
Pasmuoxxenue u 2
5 VHJIUBUyaJIbHOE Pa3BUTHE 5 1 bubmorexa [OK
https://m.edsoo.ru/7f41¢c292
OpraHu3MOB
6 HacnencrBeHHOCTH 1 2 L5 2 bubnuorexa [JOK
M3MEHYUBOCTb OpPraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenekiust opraHu3mMoB. OCHOBBI 3 1 2 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmmorexa [IOK
8 Pesepsrioe Bpems ! https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 34 1 4 12
I[TPOT'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoandyecTBO 4acoB

KoandecTBO DJIeKTPOHHbIE
Ne HauMeHoBaHue pa3iesioB U Kourpoasnbie | Tpakruueckue | 1AC0B € (uudposrbie)
n/n TeM NPOrpaMmbl Bcero paGoThI paGoThI y4eTom o0pa3oBaTe/bHbIE
NporpamMmMel pecypcobl
BOCIIUTAHMS
1 DBOIIOIUOHHAST OMOJIOTHSA 9 1 2 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
) Bo3sHukHOBEHME U pa3BUTHE 9 0.5 2 bubnnorexa [HOK
JKU3HU Ha 3eMIie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpykKaromas 5 1 2 bubmmoreka [JOK
cpena https://m.edsoo.ru/7f41cc74
4 CooOmrecTBa u 9 1 4 bu6mmoreka [JOK
9KOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 1 )5 10
ITPOI'PAMME
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INHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N Koamectso 1acos DJIeKTPOHHBbIE HHPPOBHIE
. Tema ypoka Beero aan DakT oOpa3oBaTe/ibHbIEC
pecypchl
bu6nuoreka [JOK
1 buonorwus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoapl TO3HAHUS )KUBOU
npuposl. [Ipaktuyeckas pabora
2 NIQ) lp«IilIcnoninaHHe pa31131HqHLIX 1 Bubmmorexa HOK
https://m.edso0.ru/863e6122
METOJIOB TIPU U3YYCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cuCTEMBI, 1 bubmuorexka [JOK
MIPOLIECCHI U UX U3YyUECHUE https://m.edsoo.ru/863e6564
4 XUMUYECKui cocTaB KiIeTKu. Boma | bu6mmorexa [IOK
Y MUHEpaJIbHBIE COJIU https://m.edsoo.ru/863e674¢
5 benxu. CoctaB u cTpoeHue 0enKkoB 1 Bubmmorexa HOK
https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKUE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue | bubnuorexa [IOK
KaTaJTUTHYECKON aKTUBHOCTHU https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMIIIa3hl
WM KaTajasbl)»
7 VYriaeBoapl. JIunuasl 1 bubmorexa [IOK

https://m.edso0.ru/863e6870

28



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmorexa [IOK

8 Hywnentossie kuerotsl. ATO https://m.edsoo.ru/863e6d5c
9 Hcropus 1 MeTo bl U3ydEeHUS bubmmorexa [IOK
kietku. Kinerounas reopus https://m.edsoo.ru/863e6e88
10 KrneTka kak nenoctHas )xuBast
cucTema
Crtpoenue 3yKapruoTHYECKON
kietku. JJaboparopnas padora No 2
«3yueHne CTpoeHUs KIETOK bubmuoreka [JOK
11 pacTeHui, )KUBOTHBIX, TPUOOB 1 https://m.edso0.ru/863e6110
OakTepHii o] MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTTHCaHUE)

12 OOMEH BEIECTB WA META00IU3M bubmmorexa [OK
https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK

13 Porocures. Xemocires https://m.eds00.ru/863e7¢98

14 DHepreTu4ecKrii 0OMeH bubmiorexa OK
https://m.edsoo.ru/863e7aae

JKU3HEHHEBINA IUKIT KIETKH.
Henenune kaeTku. MuTos.
15 JlaGopaTopnas padorta Ne 3 bub6nuoreka [IOK
«Habnronenne MuTo3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpeTapaTax»
16 buocunres Oenka. Peakimst bu6nmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢
17 Tpancasuus — OuocuHres Oenka bubnnorexa [HOK
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https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
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https://m.edsoo.ru/863e796e

https://m.edsoo0.ru/863e796¢

18 Hexknerounslie GopMbl )KU3HU — bu6nuorexa [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
19 dopMBI pa3MHOKEHHSI OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubanoreka LIOK
20 Meiios https://m.edsoo.ru/863e7{4a
O6pa3oBaHue 1 pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 Jlaboparopuas pabora Ne 4 bubmmoreka [JOK
«M3yueHune cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha FOTOBBIX
MUKpOIIpenaparax»
2 NuauBuayanbHOE pa3BUTHE bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o
23 HaCJ'Ie,Z[CTBeHHOZTI/I u bubmorexa HOK
I https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEAOBaHUS
24 HpI/IBHaKOII:. MOHOFI/I6pI/II,[I[HOC bubmmorexa LIOK
https://m.eds00.1ru/863e8878
CKpeIllMBaHNe
| Mot omamn:
https://m.edsoo.ru/863e89a4
HaCJIeIOBaHUs MPU3HAKOB
CueruieHHOE Hacle0BaHNE Butmorexa LOK
26 npu3HakoB. JJaboparopras pabora

Ne 5 «M3yuenne pe3ynbTaToB

https://m.edso0.ru/863e8c60
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTHOPUAHOTO W TUTHOPUTHOTO
CKpeNIMBaHus y Ap0o30(HIIbl Ha
TOTOBBIX MHKpOIIpEIiapaTax»

I'eneruka mona. HacnenoBanue bubmmoreka [IOK
27 1
MIPU3HAKOB, CLIETJIEHHBIX C [10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencreennas
U3MEHYUBOCTh. JIabopaTopHas
adora Ne 6. zyuenue
28 f/IOI[I/I(i)I/IKaLIHOHZOﬁ 1 bubmmorexa [TOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHUE
BapHUAIIOHHOTO Psa U
BapHallMOHHOW KPUBOW»
HacneacTBeHHass U3MEHYHMBOCTD.
Jlaboparopnas pabota Ne 7. bubmmoreka [JOK
29 . 1
«AHAIN3 MyTaIuil y 1po30QHITBI https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKPOTIpEIIapaTax»
30 ['eHeTuka yenoBeka 1 Bubmmorexa LIOK
https://m.edsoo.ru/863e8d78
31 KoHnTtposbHast paboTa B pamMKax 1
MIPOMEXKYTOUHOM aTTecTallu
bu6mmoreka [IOK
32 Cenexums kak Hayka u mpouece ! https://m.edso0o0.ru/863¢9214
33 MeToabl U TOCTHXKEHUS CEJIEKIIUU 1 bu6nuoreka [JOK
pacTeHHid U )KUBOTHBIX https://m.edsoo.ru/863e9214
14 buotexHosorust kak oTpacib 1 bubmuoreka [JOK
MIPOM3BOJICTBA https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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11 KJIIACC

Koan4yecTBo 4acoB

JJleKTpOHHbIe HH(poBbHIE

Nem/n | Tema ypoka Bcero | Ilman ®dakr 00pa3zoBaTe/IbHbIE pecypchbl
1 DBOJIIOLHS U METO/IbI €€ U3yUEHUS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTHs NpecTaBieHU 1 bubmuoreka [JOK
00 PBOTIOLNH https://m.eds00.ru/863e9570
bubnuorexa [JOK
3 MitipooBomiowts 1 httns://m.edscl)_f).ru/ 863e9cle
[Tomynsmus Kak JIeMeHTapHas
o | g mem |
«CpaBHEHHE BILIOB 10 https://m.eds00.1ru/863e99¢6
MOp(}OIOrHuecKOMy KpUTEPHIOH»
5 JIBroKy1LIME CUibl (3J1IEMEHTapHbIE 1 bubmumorexa [IOK
(bakxTOpBHI) SBOIIOLUU https://m.edsoo.ru/863e9da4
6 EcrecTBenHbIit 0TOOP B €10 GOpMBI 1 bubmmorexa OK
https://m.edso0.ru/863e9ed0
Pe3ynbpTatel 3BOMIOLMN:
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 BEz[oo6pa3013aHHe. HagopaTopHaﬂ 1 bubmmorexa IOK

pabota Ne 2 «Onucanue
MPHUCTIOCOOJICHHOCTH OpPraHu3Ma 1

https://m.edsoo.ru/863e9fde
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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€€ OTHOCHTEIBHOTO XapaKTepa

Hanpasnenus u nytu

Bbu6mmoreka [JOK

ajarnTanyuy 4C€JI0BCKa

8 MaKpOABOJIIOIHH https://m.edsoo.ru/863e9cle
9 HeobOpatumocTh 3BOTIONINH
10 WcTopus xu3Hu Ha 3emiie U
METOBI €€ N3yUCHHUS
1 I'nnoressl NPOUCXOKACHUSA KU3HU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
PazBuTue xu3Hu Ha 3emMJie 1o Hpam bubmuoreka [JOK
12
Y TIepHoJIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOIHN
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
13 [IpakTuueckas padora Ne 1 bubnnorexa [JOK
«M3yvyeHne HCKOTaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B
KOJUTEKIIHSIX
14 CoBpeMeHHas cucTema bubnuorexa [JOK
OpPraHUYECKOT0 MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIOIIUS YEJIOBEKA bubmuoreka [JOK
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrokymme cuitbl (pakTopsl) bubnuoreka [JOK
aHTPOIIOTCHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH SBOJIOLUU
9eoBeKa
13 Yenoseueckue pachl U IPUPOAHbBIE bubnuorexa [IOK

https://m.edsoo.ru/863eaca
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
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PesepBubIil ypok. O60061eHE 10

19 TeMe «BO3HMKHOBEHHE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOJIOrHus Kak HayKa
Cpenbl OOUTaHHS U HKOJIOTHYECKHE bubnnoreka [JOK
21
(bakTopsl https://m.edsoo.ru/863eafec
AlGuoTtnueckue hakTophI.
Jlabopartopnast pabora Ne 3.
«Mopdomnoruueckre 0COOEHHOCTH
22 paCTSI({l)I/Iﬁ U3 pa3sHbIX MECT bubmmorexa HOK
https://m.eds00.ru/863eb10e
obutanusy. JlaboparopHas pabora
Ne 4. «Bnusnue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
23 buoTtnueckue pakTops Bubmiorexa LIOK
https://m.eds00.1ru/863eb348
DKOJIOTrHYECKHE XapaKTepUCTUKU
nomyssiuu. [Ipaktuueckas pabora
24 Ne 2 «IToacuéT II0THOCTU
MOMYJISIUI Pa3HbIX BUIOB
pacTeHun»
75 CoobmecTBa OpraHu3MOB — bubnuoreka [JOK
OHoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHNE CUCTEMBI bubmuoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
7 OcHOBHbBIC TTIOKA3aTEIN bubmuoreka [{OK

DKOCHUCTEMBI. DKOJIOTHUUECKHE

https://m.edsoo.ru/863eb5fa
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nupamuabl. CBOMCTBA HIKOCUCTEM.
Cykueccus
28 [IpuponHbIe 3KOCUCTEMBI 1
29 KonTponbHas paboTa B paMkax |
MIPOMEXKYTOYHOM aTTecTaliu
bubnnorexa [HOK
30 AHTpPONIOT€HHBIE 3KOCUCTEMBI 1 https://m.e dS(I)_E).ru 1363ebb5e
31 buocdepa — rnobanbHas 1 bubnuorexa [IOK
sKOCHUCTEMA 3eMITH https://m.edsoo.ru/863ebd 16
1 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
ouochepsl
bubnnorexa [JOK
33 UYenoseuecTBo B Ouocdepe 3eminun 1 https:/m.c dS(I)—E).ru 1363cbale
34 CocyiecTBoBaHME PUPOABI U 1
YeJI0BEYEeCTBA
OBILEE KOJIMYECTBO YACOB I10 14
[MPOTPAMME

IPOBEPSEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI

10 KITIACC
Kon . o
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero
NpoBepseMoro
pPoBep o01rero oo0pazoBaHus
pe3yJabTara
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C¢hopMHPOBAaHHOCTh 3HAaHWH O MeCTe W POJIM OMOJOTMH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
(OpMHPOBAHNN COBPEMEHHOH €CTECTBEHHO-HAyYHOW KApTHHBI MHpPa W HAyYHOTO MHPOBO33PEHHS; O BKIIAJIE
POCCUICKHX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHONW I'PAaMOTHOCTH YE€JIOBEKA JIJIs

pEeUICHUA )KUSHCHHBIX 3a/1a4

YMeHue packpbIBaTh COAEp)KaHUE OMOJIOTMYECKUX TEPMUHOB M MOHSATHN: JKU3HB, KJIETKA, OPraHU3M; METa00I13M
(oOMeH BellecTB U MpeBpallleHue YHEPTUH), TOMEOCTa3 (CaMOperyJiiliysi), YPOBHEBasl OpraHU3alus )KUBBIX CHCTEM,

caMOBOCIIpou3BeieHHE (PETPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHUYMBOCTD, POCT U PA3BUTHE

YMeHue uznarate OMONOrMYecKHe Teopuu (KJIETOYHasi, XPOMOCOMHas, MyTalMoHHas1), 3akoHbl (I'. Mennens, T.
Moprana, H.J. BaBuiioBa) u yueHus (0 LeHTpax MHOrooOpas3usi U MPOUCXOXKIEHUS KyJIbTypHbIX pacteHuit H.U.

BasuiioBa), onpenensaTs rpaHulbl UX IPUMEHUMOCTH K KHUBBIM CHCTEMaM

YMmenune BJIaACTh METOJaMH HAYUYHOTI'O ITIO3HAHUA B ouooruu (Ha6J'IIOI[CHI/Ie N OIMMCAHUC XUBLIX CUCTEM, IPOLCCCOB
u HBHCHHﬁ; opranu3anus U HIPOBCACHUC OHOJIOTHYECKOrO OKCIICPUMCHTA, BBIABMIKCHHUC THUIIOTC3bI; BBIABJICHHUC
3aBUCUMOCTH MCKAY HCCICAYCMBbIMH BCIIMYWMHAMU, 00BsICHEHHE MOJIYUYCHHBIX pPE3YJIbTATOB, HCIIOJIB30BAHHBIX

HAYYHBIX TIOHATUH, TEOPUIl U 3aKOHOB; YMEHHUE JIeNIaTh BHIBOJbI HA OCHOBAHHUH MOJYYEHHBIX PE3yJIbTATOB)

YMeHHe BBIICNATh CYIIECTBCHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M JYKAPHOT, OJIHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB; OCOOCHHOCTH TIPOIICCCOB OOMEHA BEIISCTB W TPEBPAIICHUS JHEPTrUU B KIIETKE,
dorocuHTE3a, TUIACTHYSCKOTO M SHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, MEHO03a, OIIOA0TBOPCHHMS,

Pa3MHOXKEHHUS, MUHANBUAYAJIBHOTO Pa3BUTHS OPraHn3Ma (OHTOTE€HE3)

YMeHne MpUMEHSTh MOJYyUYeHHbIE 3HAHUSA I OOBSCHEHUS] OMOJIOTMYECKUX MPOLIECCOB M SBJIICHUM, I TPUHITHUS
MPAKTHYECKUX PEIICHU B TIOBCETHEBHOM XKM3HU B LIETSAX oOecredeHrs 0€30MacHOCTH CBOETO 3/I0POBbS M 3/IOPOBBS
OKPYXAaIOIIMX JIOAEH, cOOM0IEHUsI HOPM IPAaMOTHOTO MOBEJACHHS B OKPY XKAIOLIeH MPUPOIHON cpesie; TOHUMaHue
HEOOXOIUMOCTH HCIIONB30BaHUS JOCTHIKCHHH COBPEMEHHON OWOJIOTHHM W OMOTEXHOJIOTHH Il pallMOHAIBLHOTO

IPUPOIOTIOIB30BAHUS
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YMeHue pemaTh 3E€MEHTapHble I€HETHYECKHE 3a/add Ha MOHO- M AMTHMOPHIIHOE CKpEIIMBAaHUE, CLEMJICHHOE
7 HACJIEJOBaHKE; COCTABJIATH CXEMbl MOHOTMOPHIHOTO CKPELIMBAHUS AJIsl IPEICKa3aHMs HacJIel0BaHUS IPU3HAKOB Y
OpraHU3MOB
g YMeHue BBINONHATH JJA0OpaTOpHbIE M MpaKTUYecKue paldoThl, COONIOAATh IpaBWia MpU paboTe ¢ y4yeOHBIM U
1a00paTOpHBIM 000pyI0OBaHUEM
YMeHHne KpUTHYEeCKH OLIEHUBATh U MHTEPIIPETUPOBATH WH(POPMAIMIO OHOJIOTUYECKOTO COACPIKAaHUS, BKIIOYAIOIIYTO
9 IICEB/IOHAYYHBIEC 3HAHUS U3 pa3IMYHbIX UCTOUHMKOB (CMU, Hay4dHO-TIOMyIsIpHBIE MaTepUabl); STHYECKUE aCTIEKThI
COBPEMEHHBIX MCCIIEIOBAHNI B OMOJIOTMH, METUIIMHE, ONOTEXHOJIOTUU
10 YMeHue co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIeHUs, 000011as OHOIOrnYecKy0 HH(POPMALUIO U3
HECKOJIbKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh OHATHIHBIN anmapaT 6M0oi10run
11 KJIACC
Kon . .
IIpoBepsiemble nIpeMeTHBbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI CPeIHEro
NpoBepsIeMOro
poBep 0011ero o6pa3oBaHus
pe3yabTrara
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C¢hopMHPOBAaHHOCTh 3HAaHWH O MeCTe W POJIM OMOJOTMH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
(OpMHPOBAHNN COBPEMEHHOH €CTECTBEHHO-HAyYHOW KApTHHBI MHpPa W HAyYHOTO MHPOBO33PEHHS; O BKIIAJIE
POCCUICKHX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHONW I'PAaMOTHOCTH YE€JIOBEKA JIJIs

pEeUICHUA )KUSHCHHBIX 3a/1a4

YMeHue pacKkpbIBaTh COJIEpKaHWE OMOJIOTUYECKUX TEPMUHOB M TIOHATUMN: BHI, MOMYJISAIMS, TeHOPOH I, IBOIIOLHUS,
OBUKYIIME CHUIIBl ((haKTOpbl) 3BOJIONUH, MPUCIOCOOIEHHOCTh OPraHU3MOB, BHA000pa30BaHHE, SKOJIOTHUECKHE
(bakTophl, IKOCHUCTEMA, NPOIYIECHTHI, KOHCYMEHTBI, PEIYIEHTHI, 1€MW TUTAHUSA, JKOJOTHYECKas NupamMuia,

OmoreolieHo3, Onocdepa

YMenue uznarate Ouosornyeckue Teopuu (3BostoruonHas teopust Y. JlapBuHa, CHHTETUYECKAask TEOPHUs SBOIIOLIH ),
3aKOHBI M 3aKOHOMEpHOCTHU (3apozsimieBoro cxonactsa K.M. bapa, yepenoBaHus IVIaBHBIX HaIlpaBICHUN W IyTel
sBomoiun A.H. CeBepuoBa, yuenus o 6uochepe B.M. BepHaackoro), onpenensiTh TpaHULBI UX TPUMEHHUMOCTH K

KHUBBIM CUCTCMaM

YMeHue BiaaaeTh METOJaMU HAay4YHOT'O IO3HAHUA B OnosIorun (Ha6HIOI[eHI/Ie H OIMMMCAHUC KUBBIX CUCTEM, IIPOLCCCOB
u HBJ'IGHPIfI; opraHu3anusa U IPOBCIACHUC OHOJI0rHYECKOro OKCIICPUMCHTA, BBIABHUXKXCHHUEC THUIIOTC3bI; BBLISABJICHUC
3aBUCUMOCTH MCEXKAY HCCICAYCMbIMHU BCIMYWHAMMU, 00BsCHCHHE IMOJIYUYCHHBIX PE3YJIbTATOB, HWCIIOJB30BAHHBIX

HAay4YHBIX HOHSITPII>'I, TeOpI/Iﬁ 1 3aKOHOB; YMCHHUC NCJIaTh BHIBOABI HA OCHOBAHUU MMOJTYYCHHBIX pe3y.HBTaTOB)

VYMmenne BbIACIIAITh CYIICCTBCHHBIC IIPU3HAKU CTPOCHUMA OMOJIOrNYeCKuX OOBEKTOB: BUOB, HOHy.]'IfIIIPIfI,
IPOYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOT€OIICHO30B U SKOCUCTEM; OCOOCHHOCTH MPOIIECCOB HACIICACTBEHHOM
U3MEHUMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPUCIOCOOJICHHOCTH OPTraHU3MOB, JIEHCTBHS
9KOJIOTUYECKUX (PAaKTOPOB HA OPTaHHM3MBI, TIEPEHOCA BEIIECTB W MOTOKA YHEPTHU B SKOCHUCTEMaX, aHTPOIIOTCHHBIX

U3MEHEHUH B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXMMHUYECKUX IIUKIIOB B Onocdepe

YMmenune MNPUMCHATH ITOJYUCHHBIC 3HAHUA JIA 00BACHEHUST OMOIOTHYECKUX mponeccoB u SIBJIeHI/Ifl, AT IPUHATUA
MPAKTUYICCKUX pGHIeHI/Iﬁ B HOBCCZ[HCBHOﬁ KHU3HHU B ICIAX obecrnieueHUst OE30IMaCHOCTH CBOETO 310POBbEA U 30J0POBbA

OKpYKaromunx HMHCﬁ, CO6J'IIO,Z[CHI/ISI HOPM I'paMOTHOI'O NMOBCACHUS B oxpy;xa}omeﬁ HpPIpO,Z[HOfI cpeac; MOHNMMAaHUC
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HEO0OXOMMOCTH HUCIIOIB30BAHMSI IOCTHKEHUN COBPEMEHHOM OMOJIOTHH JIJIsI PAIlMOHAIIBHOTO MPUPOIOTIONB30BaHUS

YMeHue peuiaTtb 3JICMCHTAPHLBIC OMOJIOrHYECKHUE 3a/laud, COCTAaBJIATb CXCEMbI IIEPCHOCA BCHICCTB WM OSHCPIrUU B

7 JKocHucTeMax (IIenu TUTaHuUs)

g VYMeHue BBHINOTHATE JIAOOPAaTOPHBIE M MPAaKTHUECKHE PadOTHI, COONIOAATh MpaBHia Npu paboTe ¢ yuyeOHBIM H
1a00paTOPHBIM 000PYI0BaHHEM
YMeHue KpUTHYECKH OLIEHHBATh U MHTEPHPETHPOBATh MH(OPMANNIO OMOJIOTHYECKOTO COACPKAHMUS, BKIIOYAIOIIYIO

9 NICEB/IOHAYYHBIC 3HAHUS M3 PA3TUYHBIX HCTOYHMKOB (CMMU, HaydHO-TIOMyJsIpHBIE MaTepHalibl); paccMaTpHBATh
r7100aNbHBIE HKOJOTHYECKUE TMPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HHUM COOCTBEHHYIO
HO3ULIUIO

10 YMeHue co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIeHUs, 000011as OHOIOTHYecKy0 HHPOPMAIUIO U3

HECKOJIBKUX UCTOYHUKOB, 'PaMOTHO HUCIIOJIb30BATh MOHSITHUHBIN arrapar OHoIoruun

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KITIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA
1 buonorus kak Hayka
L1 buonorust — Hayka o >xuBoi mpupoze. Ponb Ouonoruu B ¢GOpMUPOBAHHWU COBPEMEHHOW Hay4dHOW KapTUHbI Mupa. Cucrema
OMOJIOTHYECKUX HAYK
12 MeTtoapl mO3HaHUS >KMBOM MPUpPOABI (HAOMIOAEHHE, SKCIEPUMEHT, ONMHCAHHE, U3MEpPEeHHe, KiIacCHU(HUKaIus, MOJICIUPOBAHUE,
CTaTUCTUYECKass 00padOTKa JaHHBIX)
2 JKuBbI€ CUCTEMBI M X OpraHu3alus
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2.1

JKusble cucteMbl (0MOCHCTEMBI) Kak MpeAMET n3ydeHus ouonoruu. CBoiicTBa OnocucTeM U UX pazHooOpasue

YpoBHU oOpra"uzanud OMOCHCTEM: MOJEKYJSIPHO-TCHETHUYECKUH, KICTOYHBIM, OpPraHW3MEHHBIA, MOMYJISIIMOHHO-BUIOBOM,

22 HKOCUCTEMHBIH, Onoc(epHbIit
3 XHUMHYECKUI COCTAB U CTPOEHUE KIIETKH
31 XUMHUYECKUH COCTaB KJIETKH. XHUMHUYECKHE 3JIEMEHTHI: MaKpOAJIEMEHThl, MUKPO3JIeMEeHThl. Boga M MuHepaabHbIE BEIIECTBA.
' @OyHKIMHU BOABI 1 MUHEPAIBbHBIX BEIIECTB B KieTKe. [lonaepkanne ocCMOTHYECKOTo OaaHca
benku. CocraB u crtpoeHue OenkoB. AMHMHOKHUCIOTHI — MOHOMepbl OenkoB. HezamMeHuMble M 3aMEHHMbIE aAMHUHOKHUCIIOTHI.
AMUHOKHCIIOTHBIH CcOCTaB. YPOBHHM CTPYKTYphl O€IKOBOH MOJEKyJbl (IepBUYHAs, BTOPUYHAS, TPETHYHAS W YeTBEPTHUYHAS
32 CTPYKTYpa). XUMHUYECKHEe CBOHCTBA OesIKoB. bronornueckue GpyHKIM 6EIKOB.
®epmeHTBl — Ouosnorndyeckue kKatamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIM LIEHTp, cyOcTpaTHass CHenu(UIHOCTb.
Kogepmentsl. Butamunbl. Otiauuns pepMeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB
YrneBoabl: MOHOCaxapuasl (TJIFOKO3a, puO03a M Ie30KCHpH003a), Tucaxapuibl (caxaposa, JIaKTo3a) U MoJucaxapuabl (Kpaxmall,
13 TJIMKOTEH, LIeJUTI003a). bromorndeckne GyHKINU yTIIEBOIOB.
' Jiunuasl:  TPUTAMLEPHIbl, cTepounsl, Qochomununasl. I'mapodunbHO-ruapodoOHBIE cBoiicTBa. buonornueckue QGyHKIUH
aunuaoB. CpaBHEHHUE YIIeBOJOB, OEJIKOB U JIMIUA0B KaK UCTOUHUKOB 3HEPTUU
34 Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasr — MoHOMepb! HykKJIeMHOBBIX KucaoT. Ctpoenue u pynkiun JJHK. Crpoenue
' u ¢pyukauu PHK. AT®: crpoenne u pyHKIIMN
3.5 [{utonorus — Hayka o kietke. Knerounas Teopus. MeTo1bIn3y4eHUSKIETOK
16 Knerka kak nenoctHas xuBasg cucreMa. OOIiue NpU3HAKU KIETOK: 3aMKHyTas HapyxHas MemOpana, monekynsl JJHK kak
' IFeHEeTUYECKUH anmnapar, cucTemMa CuHTe3a Oelka
39 Tumnel KJIETOK: dyKapuoTH4eckas U npokapuorudeckas. OCOOEHHOCTH CTPOEHUs MPOKAPUOTUUECKOM kieTku. KieToyHas cTeHka

6aktepuii. CTpoeHHE 3yKapUOTHIECKOM KiIeTKU. OCHOBHBIE OTINYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH
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3.8

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAs! CTEHKA, TIIMKOKANIUKC, NX (yHkimu. [Tnazmarnyeckas memOpana, € CBOMCTBA U
¢ynkum. [uroruiazma n e€ opranonasl. OgHOMEMOpaHHBIE OPTaHOMIBI KIIETKH: 3HAoIuazMarndeckas cetb (DIIC), ammapar
["onbmxu, mu3ocoMbl. [1oyaBTOHOMHBIE OpraHOUIBI KICTKH: MUTOXOHIPUH, TUIACTUIBL. [IporcxXokIeHre MUTOXOHAPUIA U TIJTACTH/I.
Buner muiactun. HemeMOpaHHBIE OpraHOMIBI KIETKH: PHOOCOMBI, KJIETOYHBINA LEHTP, PECHHYKH, XTYTUKU. DYHKIIMN OpPraHOW/IOB

KJIeTKH. Brrouenus

3.9

SAnpo — perynsTopHbli HeHTp KiIeTKku. CTpoeHue sijpa: siiepHas 000J04Ka, KapuoIia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KIETKE

XI/ISHCI[GHTGHBHOCTB KIICTKH

4.1

OOMeH BemiecTB, WM METa00au3M. ACCUMWIAIUS (TIJIACTUYCCKUNA OOMEH) W TUCCUMMIISALNS (PHEPTEeTHUYECKUH OOMEH) — JIBE
CTOPOHBI €IMHOTO TpoIecca MeTabonu3ma. Tumsl oOMeHa BemecTB: aBTOTpOHBIN U reTepoTpodHbIid. Ponbs pepmeHToB B 00MeHE

BCIICCTB U NPCBPAICHUN SHCPIrUU B KIICTKE

4.2

®orocunte3. CBeroBas m TeMmMHOBas ¢asbl (oTocuHTe3a. Peakmum ¢dotocuHTe3a. DPPEKTUBHOCTh (OTOCHHTE3a. 3HAUCHHUE
¢dorocunTe3a AN KU3HU Ha 3emuie. BiausiHue ycnoBuid cpenbl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIICHUS! €r0 MPOAYKTUBHOCTH Y
KYJIETYPHBIX PAaCTCHUIA.

XemocuHTe3. XeMOCHUHTE3UPYIONINe OakTeprn. 3HAYCHUE XEMOCUHTE3a JIJIs )KU3HHU Ha 3eMIie

4.3

OHepretudyeckuii oOMeH B KieTke. PaciierieHne BelIeCTB, BbIIEICHHE M aKKyMYyJIWPOBAaHHWE SHEPTrUU B KIETKE. OTarlbl
sHepreTudeckoro oOmena. [nukonus. bpoxkenne u ero Bumsl. KuCIopogHoe OKHCIEHWE, WM KJIETOYHOE JbIXaHUE.

O} PeKTUBHOCTH IHEPTETUIECKOT0 0OMEHa

4.4

Peakuun marpuunoro cunre3a. ['enetnueckas undopmanus u JHK. Peanuzanusa renetnueckoit mHpopManuum B KIETKE.
['eneTnueckuii kox u ero cporcTa. Tpanckpunims — MaTpuunblii cunte3 PHK. Tpancmsuus — 6uocunres 6enka. Koauposanue

aMHHOKUCIOT. Ponb pubocoM B OuocunTese Oenka

4.5

Hexnerounsle ¢opmbl xu3Hu — Bupycol. Vctopus otkpwitusi BupycoB (/.M. MBanoBckuii). OCOOEHHOCTH CTPOCHHSA WU

KUBHCACATCIBHOCTH BUPYCOB. BaKTepI/IO(l)aFI/I. bonesnun paCTeHHﬁ, JKUBOTHBIX W YCJIOBCKA, BBI3LIBACMBIC BUPYCAMU. Bprc
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nuMmyHoaeduiuta yenoseka (BUY) — Bo3oynurens CITM/{a. [TpodunakTruka pacripocTpaHeHHUs] BAPYCHBIX 3a00I€BaHUMA

Paszmuoxxenue u HUHAUBHUAYAJIBbHOC PA3BUTHC OPraHU3MOB

5.1

KneTounslii nuki, uim XM3HEHHBIN UK kieTku. MaTepdasza u mutos. Ilporeccsl, npoTtekatoniue B uHTepdase. Permkarms —
peakuust marpuaHoro cunre3a JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIM Ha00p — KapuoTHIl. JIUTUIOWIHBIN W TarIOWIHBINA
XpPOMOCOMHBIE HA0OPHI. XpomaTuabl. [{uTonmornyeckrne OCHOBBI Pa3MHOKEHHUS U MHIUBHUTyJIbHOTO PA3BUTHS OPTaHU3MOB.

Henenune knetkn — muto3. Crtaguum muto3a. IIponecchl, mpoucXoAsniue Ha pa3HbIX CTAIUAX MUTO3a. buoioruueckuil cMbici

MHTO3a

5.2

CDOpMBI Pa3MHOKCHUA OPTraHU3MOB: 0ecCII0J10€ | IOJI0BOE. Buasr 0ecIo010r0 PAa3MHOKCHUA: ACJICHUC HAABOC, TIOUKOBAHUEC OOHO-
N MHOI'OKJICTOYHBIX, CHOpOO6pa3OBaHI/Ie, BEICTaTUBHOC PA3MHOXKCHUC. I/ICKYCCTBCHHOG KIIOHUPOBAaHUE OpPraHu3MoOB, €TI0

3HA4YCHHC JJIs1 CCICKIINH

53

[TonoBoe pa3MHOKEHHUE, €r0 OTJIIMYUS OT OECIONOrO.
Meiio3. Craguu meiio3a. [Iporeccel, mpoucxoasmue Ha cragusx meiosza. I[loBegenme xpomocoM B Meiiose. Kpoccunrosep.

Bbuosornueckuii cMbBIC U 3HaYEHUE MENH03a

54

["ameTorenes — mporecc 0O0pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIC Kenne3bl: CEeMEHHUKHU U sTMYHUKUA. OOpa3oBaHue u
pa3BUTHE TOJOBBIX KJIETOK — TaMeT (CHepMaro30W], SHIEKIETKa) — chepMmarorene3 u ooreHe3. OCOOEHHOCTH CTPOCHUs

HﬁHeKHeTOK H CIICpMATO30MUa0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHOFGHCS

5.5

NuauBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOTeHe3). DTambl AMOPUOHAIBLHOTO Pa3BUTHS Y
MO3BOHOYHBIX >KUBOTHBIX: JIPOOJIEHUE, TacTpy sy, opraHoreHes. [loctamOpuonanbHOe pa3BuTHE. TUIIBI TOCTIMOPHUOHAILHOTO
pa3BUTHSA: NpsMoe, HempsMoe (IMYMHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BpPOXIEHHBIE YPOJICTBA.

Poctu Pa3sBUTHC paCTeHI/Iﬁ. OnToreHes LIBCTKOBOT'O PAaCTCHUsA: CTPOCHUEC CCMCHU, CTaIUN PA3BUTHUA

HaCHeZLCTBeHHOCTb 1 USMCHYUBOCTb OPraHU3MOB

6.1

HpCI[MCT M 3aJa4u IrCHCTHUKH. I/ICTOPI/IH Pa3BUTHA T'CHCTHUKHU. Bknan pOCCHﬁCKHX n 3ap}I6C)KHLIX y‘-IéHLIX B Pa3dBUTUC I'CHCTUKU.
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MeToapl TeHeTUKHU (THOPHUIONIOTHIECKUN, IATOTEHETHYECKUM, MOJICKYJIAPHO-TeHeTUYeCKHi ). OCHOBHBIE TEHETUYECKUE TTOHSITHSI.

I'enermueckas CHUMBOIJIMKA, UCIIOJIb3yEMas B CXEMax CKpGHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJEAOBaHUS TPHU3HAKOB, YycTaHOBIeHHble [. MeHnngenem. MOHOTHOpUIHOE CKpelIMBaHUE. 3aKOH
eauHo00pa3us ruOpuaoB nepBoro nmokosieHus. [IpaBuno noMuHUpoBaHUsA. 3aKOH pacUICIUICHUS MPU3HAKOB. [ MmoTe3a YMCTOTHI
ramert. IlonHoe u HemoHOE JAOMUHHPOBAHHUC.

JurubpugHoe ckpeuuBaHue. 3aKOH HE3aBHCHMOIO HACJIEIOBaHHUS NpU3HAKOB. LlUTOreHeTnyeckue OCHOBBI JUTHOPUIAHOTO
CKpellMBaHMs. AHaIU3UpYIolLlee CKpeluBaHue. Vcnonb3oBaHue aHaIU3UPYIOLIEro CKPEIIMBAHUS JUIsl ONpPENeeHUs FeHOTUIIa

ocoou

6.3

CueruieHHOE HacieaoBaHue npu3HakoB. Pabora T. Moprana mo cuemjieHHOMY HaclieJoBaHWIO TeHOB. HapyrieHue crieruieHus
TE€HOB B Pe3yJIbTaTe KPOCCUHIOBEpa. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH. [ eHeTHYeCKrEe KapThI.
I'enetuka mona. XpoMOCOMHOE OMpeAeSieHHE Moyia. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbleé M reTeporaMeTHbIE

OpraHru3MBbI. HaCJ'Ie,Z[OBaHI/Ie MMPU3HAKOB, COCIVICHHLIX C I10JIOM

6.4

N3menunBoCTh. Bubl M3MEHUMBOCTH: HEHACHEICTBEHHAs M HACJIeICTBEHHAs. Poib cpebl B HEHACIEACTBEHHON M3MEHUYMBOCTH.
XapakTepucTuka MOAU(PUKAITMOHHON U3MEHUYUBOCTH. BapuanmoHHslil pan U BapualnMoHHasi kpuBas. Hopma peakiuu npusHaka.

KommuecTBeHHBIE M KaYeCTBEHHBIE IIPHU3HAKN U UX HOPMA PCAKIINH. CaolicTBa MOI[I/I(i)I/IKaIII/IOHHOI\/’I U3MCHYUBOCTHU

6.5

HacnencrBenHast, niau reHoTUNMYECKasi, U3MEHUMBOCTh. KoMOMHAaTHBHAs M3MEHUNMBOCTh. Melo3 1 MoJI0BOM Ipolecc — OCHOBA
KOMOMHATHBHOM M3MEHYMBOCTU. MyTaloHHas M3MeH4YMBOCTh. Kiaccudukanus MyTaluil: T€HHbIE XpOMOCOMHbBIE, T€HOMHBIE.
YacTora U npudyuHbl MyTaluid. MyTtarenHsle (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HacleACTBeHHON m3MeHunBoctu H.M.

BaBuiiosa

6.6

I'enetuka uenoBeka. Kapuwotum uyenoBeka. OCHOBHBIE METOJbI TEHETUKM UEJIOBEKA: T€HEANOTHYECKHUI, OIU3HEIOBBI,
[UTOTEHETUYECKUN, OMOXMMHUYECKUH, MOJIEKYJIsIpHO-TeHeTHUeckuil. CoBpeMEHHOe OMNpeesieHne T'eHOTUIA: MOJHOTEHOMHOE
CEKBEHHUPOBaHUE, TEHOTHITMPOBAaHKE, B TOM ducie ¢ moMorisio [11[P-ananu3a. HacnencTBennsie 3a001€BaHus YeIOBEKA: TEHHBIE
Oone3nu, OOJIE3HH C HACIEACTBEHHOH TMPEIpacIoioKeHHOCThIO, XPOMOCOMHBIE Oosie3HH. CoMaTWYecKue M TEeHEPATHBHBIE

MyTalliuu. HpI/IHI_[I/IHLI 310pPOBOTO 06pa3a KHU3HH, JUArdHOCTHUKU, HpO(I)I/IJ'IaKTI/IKI/I U JICUCHUS TeHETHYECKHX OOJIC3HEH. Menuxko-
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TCHCTUYCCKOC KOHCYJIbTUPOBAHHC. 3HaueHHne MeﬂHHHHCKOﬁ TCHCTUKHU B MPEAOTBPAIICHHUH U JICHCHUHU I'CHETUICCKUX 3a00JIeBaHUH

YCJIOBCKa

Cenekust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka W mpouecc. 3apoKIeHHe celeKun U qomectukanus. Yuenne H.M. BaBuioBa o nieHTpax MpOUCXOXKICHUS U

MHOT000pa3ust KyJIbTYpPHBIX pacTeHuM. L[eHTpbl MpOUCX0XKACHHS TOMAITHUX KUBOTHBIX. COpT, MOpo/a, ITaMM

7.2

CoBpemeHHbIE METOAbl CeJeKIMH. MaccoBbli M HMHAUBUAYaJIbHBIH OTOOpPHI B CENEKUUH PACTEHUM M KUBOTHBIX. OleHKa
9KCTephepa. bru3kopoacTBeHHOE cKpemuBanue — WHOpuAuHT. Yucras nuHus. CKpemuBaHue YHCTHIX JUHHMNA. ['ereposuc, uim
ruOpuaHas cuina. HeponactBeHHoe ckpemuBaHue — aytOpuausr. OtaanéHHas rubpuauzanus U e€ ycrnexu. McKyccTBeHHBIH

MyTarc¢He3 U MOJYUYCHUC MOJIMILIOUIO0B. ]_IOCTI/I)KGHI/IH CCJICKIIMH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIaHU3MOB

7.3

buorexHonorus kak OTpacib HNPOM3BOJCTBA. ['eHHass MH)KeHepus. OTambl co3naHus pekomOuHaHTHOM [IHK u TpaHCcreHHbIX
oprauu3moB. Kiietounas wumxkeHepus. KineTounsle KyabTypbl. MUKPOKJIOHAJIBHOE pa3MHOXEHUE pacTeHud. KioHupoBaHue
BBICOKOIIPOJYKTUBHBIX ~ CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHMEe U d3Thyeckue mnpobiaemsl. [MO -

TeHETUYECKUMOIU(UIIMPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

DBOJIIOMOHHAA OMOJIOTHS

1.1

DBOITIOIIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH.
CunerenbcTBa dBOMIONUH. [laneoHTONOrHYECKHe: MOCIE0BATEILHOCTD MOSBICHHSI BUIOB B IMaJCOHTOJIOTMYECKOH JIETOMHCH,
nepexoaubie Gpopmel. buoreorpaduueckue: cxoacTtBo u paznuuue dayH u (GIop MAaTEpUKOB U OCTPOBOB. DMOPHOIOTHUECKHUE:

CXOACTBA U PA3JINYIUA 3M6pI/IOHOB Pa3HbIX BUAOB MMO3BOHOYHLIX. CpaBHI/ITCHBHO-aHaTOMI/I‘{eCKI/ICZ T'OMOJIOITMYHBIC, aHAJIOTUYHBIC,
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PYAUMEHTAPHBIE OpraHbl, aTaBU3MBEI. MOJ'IeKy.]'IHpHO-6I/IOXI/IMI/I‘ICCKI/ICZ CXOACTBO MEXaHM3MOB HACJICACTBCHHOCTH H OCHOBHBIX

MeTa0OJTMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomonmonHas teopust Y. Jlapsuna. Ilpeanoceuiku BO3HUKHOBEHHMS JapBHHM3Ma. J[BMKyIIME CHJIBI 3BOJIOLMU BHUJIOB 110
JlapBuny (M30BITOYHOE PAa3MHOKCHHE TPU OTPAHUYCHHOCTH PECypcoB, HeompeneiaéHHas W3MEHUYMBOCTh, Oopbba 3a

CYLIECTBOBaHUE, €CTECTBEHHBINH 0TOOD)

1.3

CuHreTnyeckas TCOpHUA SBOJIIOIUU (CT3) U OCHOBHBIE €€ IIOJIOJKCHMS. MI/IKPOBBOJIIOI_[I/I}I. HOHyJI}II_[I/I}I KaxKk €JWHHIA BHIA U

SBOJTIOLIUHT

1.4

JBuwxyue cuibl ((pakTophl) 3BOJIOLUMU BUAOB B Npupoje. MyTalMOHHBIA Opouecc U KOMOMHATHBHAs W3MEHYUBOCTD.
[TonynsiumonHble BOJIHBI U Apeiid reHoB. M3omsuus u murpanus. EcrecTBeHHbIM 0TOOp — HampaBisOUMHA (aKTOp 3BOJIOLHH.
@DopMBI €CTECTBEHHOT0 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTarT 3Bomouuu. [Ipumepsl mpucnocoOieHuil y opranu3moB. ApoMop¢o3bl U
nauoanamnTanyum.

Bun u BunooGpaszoBanue. Kpurepun Buaa. OCHOBHbIE (OPMBI BH1000pa30BaHUs: reorpapuueckoe, 3K0JI0rHIecKoe

1.5

MaKpOSBOHIOI_II/ISI. cDOprI €):1021010)00%0% (I)I/IJ'IGTI/I‘-ICCKBJI, AUBEPTCHTHAA, KOHBCPICHTHAs, ITapaJUIC/IbHAasd. HCO6p8.TI/IMOCTL 3BOJIIOIHUH

Bo3nukHOBeHUE U Pa3BHUTHC )KU3HU HA 3emie

2.1

JloHayuHble TpeACTaBICHUS O 3apOXKIEHUHM >KU3HH. HayuHble rumore3sl BO3HMKHOBEHHUS KH3HM Ha 3emie: aOuoreHes u
MaHcrepMus. XUMHUYECKash JBOJIIOIUSA. JKCHEPUMEHTAIBHOE TMOATBEPXKICHUE XUMHUYECKON HBoOIMU. HaudanbHble 53Tambl
ouonornueckoi »Bomonuu. I'unoreza PHK-mupa. [lepBoie kineTkn U ux sBostonus. GopMHpOBaHWE OCHOBHBIX TPYII >KUBBIX

OpraHu3MOB

2.2

PazButue xu3znu Ha 3emiie mo spam M nepuoaam. Karapxeil. Apxelickas u npoTeposorckas 3pel. [laneo3zoiickas spa u eé
MEePUOBI: KEMOPHUICKUNA, OPAOBUKCKUH, CUIYpUUCKUH, NEBOHCKHM, KaMEHHOYTOJbHBIN, NMEepMCKHil. Me3o30iickas 3pa u eé

IIEPUOJIbI: TPUACOBBIN, FOPCKUM, MEJIOBOM.
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Kaiino3zoiickast 3pa u €€ nepuosl: NajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIN. XapaKTEepPUCTUKA KIIMMAaTa U T'€OJIOTHYECKUX
nporieccoB. OCHOBHBIE 3Tambl 3BOJIOLNMHM PACTUTEIBHOTO M KMBOTHOTO MHpPA. ApoMopdo3bl y pPACTEHHA M KUBOTHBIX.

[TosiBneHue, pacuBeT U BEBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB

2.3 CucreMa opraHu4ecKoro Mupa Kak oTpaxeHue 3BoJIFoIUd. OCHOBHbBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB
DOBoronus 4enoBeka. AHTPOMOJIOrUs Kak Hayka. Pa3BuTHe npeacTaBieHUIl O MPOUCXOXKACHUM 4eloBeKa. MeToJbl M3yuyeHUs
4 aHTponoreHe3a. CXoAcTBa U pa3nuus 4eJI0BEKA U )KUBOTHBIX. CUCTEMATUYECKOE NTOJIOKEHHUE YEIIOBEKA.
' JBuxymie cuibl (pakTopsl) aHTpornoreHe3a. HacnencTBeHHas M3MEHYMBOCTb UM €CTECTBEHHBIM 0TOOpP. OOIIecTBEHHBIN 00pa3
YKU3HU, U3TOTOBIIEHUE OPYIUH TPYyAa, MBILLUIEHUE, PEUb
OcHOBHBIE CTaAMM W BETBHM 3BOJIOLUU YEJIOBEKA: aBCTpajonureku, Yenosek ymensiid, YenoBek mnpsaMoxoxasmui, Yemosek
2.5 HeaHaepTanbckuii, YenoBek pasymubiil. Haxolku HMCKoOMaeMbIX OCTAaHKOB, BPEMS CYILECTBOBAaHMSI, 00JACTh PaclpOCTPAHEHUS,
00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HH, OpyaAus
UYenoBeueckre pacbl. OcHOBHBIE OONBIIME pachl: €BPOIMEOHHAs (eBpasuiicKas), HErpo-aBCTpajouHas (dPKBaTOpHUAIbHAs),
2.6 MOHTOJIONIHAsT (a3MaTCKO-aMepUKaHCKasi). YepThl MPUCIOCOOICHHOCTH TMPEACTABUTENCH YEIOBEUECKUX pac K YCJIOBHUSIM
cyuiectBoBaHus. EnMHCTBO uenoBeueckux pac. Kputukapacusma
3 Opranu3Mebl 1 OKpyXkarolas cpeaa
31 DKoJIOTHs KaK HayKa. 3aJlaud M pa3Jieibl SKOJIOTMU. MeToabl 3KOJIOTMUECKUX UCCIEI0BAHMM. DKOJIOTHUECKOE MUPOBO33pPEHUE.
' Cpenpl 0OuTaHUsI OPraHU3MOB: BOJHAS, HA36MHO-BO3/TYIITHAS, TIOYBEHHAs, BHY TPUOPTaHU3MEHHAsI
12 Okonornveckue (axrtopbl. Kimaccupukanust 3KOJOTHUECKUX (PAKTOPOB: aOMOTHUECKHE, OMOTHYECKHE M aHTPOIOTCHHEIE.
' JleiicTBre SK0MOrHUEcKUX (PaKTOPOB HA OPraHU3MBbI
13 AOGuoTtnueckue (HakTOphl: CBET, TeMIeparypa, BIaKHOCTh. DortomepuomusMm. llpucmocoOieHns OpraHU3MOB K JICHCTBHIO

abrnoTnyeckux (GpaxTopoB. BHOIOrHUECKUEPUTMBI
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buotnueckue QaxTopel. Bunbl OMOTHYECKHMX B3aWMOAEWUCTBUN: KOHKYPEHILIMS, XHUIIHWYECTBO, Mapa3UTHU3M, MYTYallu3M,

34 KOMMEHCAIM3M (HaxXJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpaau3M. 3HaUYeHHEe OMOTHYECKHX B3aUMOJCHCTBUH LIS
CYILLIECTBOBAHMSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX
1 s DKOJIOTHYECKHE XapaKTEepUCTUKU Monmysiuuu. OCHOBHbIE MOKA3aTeNH MOMYJSALUU: YUCIEHHOCTb, IJIOTHOCTb, POXKJIAEMOCTb,
' CMEPTHOCTb, IPUPOCT, MUTpalus. JnHAMHUKa YUCICHHOCTH MOMYJISLUHN U €€ peryIsius
4. Coo0b1iecTBa U 9KOJOTMYECKUE CUCTEMBI
il Coo0miecTBo opraHu3MoB — OuorneHo3. CTpyKTypbl OHOIIEHO3a: BUOBAs, MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Buabi-
' noMuHaHTEL. CBsI3U B OMOILIEHO3€E
Okonorndyeckue cuctembl (dkocuctembl). [loHsTne 00 »dkocucremMe u OuoreorneHoze. DYHKIMOHAIBHBIE KOMIIOHEHTEI
HKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTHI, pelyleHThl. KpyroBopoT BemecTB M NMOTOK 3HEPruM B 3KocucteMe. Tpoduueckue
4.2 (nuieBble) ypoBHM 5KocucTeMbl. [lumieBple menu u cetd. OCHOBHBIE MOKa3aTeNM HKOCHUCTEMbI: Ouomacca, MpPOAYKLHS.
DKOJOTHYECKHe MHPaMUIbL: MPOAYKIUH, UYHUCICHHOCTH, Ouomacchl. (CBOWCTBa HKOCHUCTEM: YCTOMUMBOCTH, CAMOPETYIALHSA,
pasBurue. Cykueccus
[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p M PeK. DKOCUCTEMA XBOMHOTO MIIH IIMPOKOJIMCTBEHHOTO JIeca.
43 AHTpPONOTeHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMEI. Y pOo3KocucTeMbl. bronoruueckoe u Xo3sHCTBEHHOE 3HAUEHUE arpO3IKOCHCTEM
' 1 ypOOIKOCUCTEM.
buopasnoobpasue kak gakTop ycroitunBocTH 3kocucteM. CoxpaHeHrne OMOIOrHYecKOro pa3sHooopasus Ha 3emiie
Yuenue B.U. Bepuanackoro o Ouocdepe. I'panuriel, coctaB u cTpykrypa Ouocdepnl. JKuBoe BemecTBO W e€ro (QyHKIIHH.
a4 OcobenHoctn Omocdepsl Kak MIOOATBHOM SKOCHUCTeMBl. JlMHAMUYecKoe paBHOBecHMe W oOOpaTHas CBs3b B Ouocdepe.
' KpyroBopoTs! BemiecTB 1 OMOreOXUMHUYECKHE ITUKIIBI 2IeMEHTOB (yriiepoa, a3ora). 30HaIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI
CyUIH
4.5 YenoeyecTBo B Onocepe 3emian. AHTPOIIOTeHHBIE U3MEHEHUs B Onocdepe. [ 1odanpHbIe SK0IOrnYecKre mpoOIeMsbl.
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OcHoBa paloHaIbHOrO YIpaBIeHUS MPUPOJHBIMU PECYPCAMU U UX UCIONIb30BaHue. JlOCTHKEeHUsT OMOIOTHH U OXpaHa MPUPOIbI
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