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[Ipu pa3paboTke mMporpaMmsbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOaX0/0B K (OPMHUPOBAHMIO COAepkaHus YydyeOHoro mnpenmera «buonorus» cocraBWIn:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHHUss U TpeOOBaHUU K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0IMMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETrO
obmiero oobpazoBanusi B Poccuiickoit @enepanun, a Takxke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYCHUU B TMO3HAHUM KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpe/IelIeHbl OCHOBHbIE (DYHKIIMU MPOTPaMMBbl
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no 6mosioruu 1aéT MpecTaBiIeHUe O LEeNsX, 00 001el cTpaTteruu o0y4eHus,
BOCIIUTAHHUS M Pa3BUTUS OOYyYarOIIMUXCS CcpeacTBaMu ydyeOHoro mnpeamera «buomnorusy,
ompezenseT o00s3aTeNbHOE NPEIMETHOE COJEep)KaHUe, €ro CTPYKTYpY, paclpeaeicHue Io
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTEIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTeIbHOTO TpOIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCs.

B mnporpamme 1o OHONIOTMU TakKe YYMUTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX JeHCTBUI 00y4Yaromuxcs 1Mo
OCBOEGHUIO COJIEP KaHUs OMOJIOTHYECKOT0 00pa30BaHUsI.

B nporpamme no 6uosnorum (10—11 kmaccel, 6a30BbIi ypOBEHb) pealM30BaH MPHHLUI
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HAMpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMH  JIMYHOCTH, HKOJOTHYECKOTO  MBIIIICHHUS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npuponHoii cpene. IloaTomy Hapsimy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKKe
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTHH yJeNeHO BHUMAaHHE HCIOIb30BAHUIO MOTYYECHHBIX
3HaHWI B TOBCETHEBHOM XKM3HU AJIs1 PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHcIe: TPO(UIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHEeTHYECKOIO0  KOHCYJIbTUPOBAHMS,
000OCHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpese,
aHalM3a BIMSHUS XO3SHUCTBCHHOW JEATEIHPHOCTH YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCUJIEHHE BHUMaHMA K NPUKIAJHOW HAIMPaBICHHOCTH Y4e€OHOTO
npeamera «bHOTOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECTIeUeHHs YCIOBUHM Ul peIIeHus
OJTHOW W3 aKTYaJbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmupoBaHUEe y O0YYarOIUXCS CIIOCOOHOCTH afanTHPOBAThCI K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

Buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHWNH O HAaydyHOM KapTHHE MMHpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3MAaET YCIOBHS I TO3HAHUS 3aKOHOB YKMBOW TPHPOJIBI,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3o0macHoro obpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIICHHS, IEHHOCTHOTO OTHOILLEHUS K )KMBOW MPUPOJIE U YETOBEKY.

bonbmioe 3HadeHwe OWONOrHs HMMEET TakKe I pPEIIeHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEero ooduiero oopa3oBaHus, CoUaNU3auu odyJaromuxcs. M3yyenne
O6uonorun obecrieynBaet yCIIOBUSA ISt (dhopMupoBaHHUS UHTEIJICKTYaIbHBIX,
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KOMMYHHKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpAIM OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, xumun u reorpadun. Ha3BaHHBIC TTONOKEHUS O PETHA3HAYCHUH YIeOHOTO
npenmera «buonorus» COCTaBUIM OCHOBY Ul ONpENENICHUS MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECS AOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3Ha4MMbIe JUIsl (hopMUpoBaHMs OOLIEH KyJIbTYpbl, ONPEAESIONe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIollel MNpPUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUYECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHMMAIOT DJIEMEHTBI COJEP)KAHUS, KOTOpPBIE CIIY’)KaT OCHOBOWM Juisi  (hOPMHUPOBAHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AlUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpXKaHUS y4eOHOro Marepuaga B TporpamMme Io OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIMUMTEIBHBIX OCOOCHHOCTSX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3alMd U 3BOJIIONMU. B COOTBETCTBUM € 3TUM B
CTpYKType y4deOHOoro npeamera «buonorus» BBIIEICHBI CIEAYIOIINE COJIep:KaTelbHbIe TUHUU:
«buonorus xak Hayka. MeToapl HAyYHOTO MOo3HAHU», «KileTka Kak OHOJIOTHYecKasi CUCTEMAY,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucteMa u MHOrooOpa3ue OpraHMYeCKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenp u3ydyenus ydeOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE — OBIaJICHUE
00yJaronMMucs 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIOJIb30BaTh 9TU 3HAHUS JIJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00BEKTOB )KMBOW IPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
obecreunBaeTCs pereHrueM CAeAYIOIMMX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUW O OWOJOTHYECKUX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBWiIaX, CIY>KallMX OCHOBOW aJsi (OpMUPOBAHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KApTUHE MHpa, O METOAAaX HAYYHOI'O IT03HAHUs,
CTPOCHHHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIONITUXCST OTKPBITUSAX U COBPEMEHHBIX MCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYyYarOMIMXCs MO3HABATEIbHBIX, WHTEIJICKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeW U MOJIX0J0B K U3YUYECHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aINH;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOuel KyabTyphl, (YHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBaHUU 3HAHUU U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYyYarONIUXCS YMEHUH WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUW B MPAKTAYECKON MESATEIbHOCTH 4YEIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OHMOJOTUYECKHUX UCCIIEJOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
HOCJICAICTBUI CBOCH AEATENBLHOCTH IO OTHOLICHUIO K OKpYXKAaIoLIeH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIILHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW O0JIaCTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



1. COAEP) KXAHUE OBYUEHUS
10 KJIACC (34 yaca)

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

MeTtop1 TO3HAHUS KUBOU PUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, OUCaHUE, U3MEPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW IPUPOJIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/cmonb3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIuYue KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTUYECKHI), OMOC(hepHBI.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKK KU3HU», «YPOBHH OpPraHU3AIMH >KHUBOM
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODBJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpAIbHBIX BeleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPWUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa OenkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouoniornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas crnemuduuHoctb. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJOB.

Jlunuasl:  TpUraMuepunsl, Qochonununel, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHHKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[Mutonoruss — Hayka o kietke. Kierounas Tteopusi — mpuMmep B3auMMOICHCTBUS HAEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, cucteMa CHHTe3a Oerka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, IIacTuibl. IIpoucxoxaeHne MUTOXOHAPUA U IJIACTHI.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA LIEHTP, IEHTPUOJIH,
PECHUUKH, KTI'yTUKU. DyHKIIMN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHslif eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacrpeneneHre XMMHYECKHX JJIEMEHTOB B HEXHBOW  IPUPOJEH,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CtpoeHue 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYJAOBaHUE IJisi MPOBEICHUS HAOIIOCHUN,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHass pabora Ne 2. «M3yueHWe CTpOCHHSI KJIETOK PACTCHU, XKUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUSA (SHEPreTUYeCcKHii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Ponpb
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMAaHUHU MeTaboIn3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas Haszbl (orocuHTeza. Peakumu (doTocuHTe3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.
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XeMmocuHTe3. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a /I KU3HHM Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe oOkucIeHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIHUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsaius — 6uocunTe3 Oenka. Drtamnbl TpaHcasanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nmMMmyHoaeduuTa yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaa W HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepnodarn», «CtpoeHne wu xku3HeHHbI 1Mk Bupyca CIIMa, Oakrepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenne [IHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM LUK kinerku. WuTepdasa n muto3. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuabl. LluTonorunyeckue OCHOBBI Pa3MHOKEHHSI M MHAMBHUIYaIbHOTO PAa3BUTHS
OpraHNU3MOB.

Henenne xnerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxondiyue Ha pasHBIX
CTaauAX MUTO3a. buonornuecknii CMbICI MUTO3A.

[Tporpammupyemasi rHO€Ib KIETKH — aronTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxoasdimue Ha craausx menosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci U 3HaUEHUE MEH03a.

['ameTorenes — mpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y KHBOTHBIX. [100BBIE JKene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaTro3oup,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
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opraHoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTallUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOWHOE OIJIOOTBOPEHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawpomero», «KapuokuHe3 B KiIE€TKax KOpellKa JyKa», MarHUTHas
MoJieNb-anInKanms «/lenenue kinetkuy, moaens JJHK, Moxens MetadazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHeTtuku. Mcropust pasBuTuss reHeTuku. Ponb nurtonoruu u
SMOpHOJIOTHUN B CTAHOBJICHUU F'eHETUKHU. BKi1ag poCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (THUOPUIIOJIOTUYECKUM, LUTOT€HETHYECKU, MOJIEKYISIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHOe CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B MepBoro nokojeHus. [Ipasumno
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHyeckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEe CKPELMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno clemIeHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKHne KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUMBOCTH: HEHACIIECTBEHHAs U HACJIeICTBEHHAs1. POk cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHast, Wiy reHOTUIIMYECKasi, U3MEHUMBOCTh. KOMOMHATHBHAs N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpoOIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeH4nBOCTh. Kraccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHble. YacToTra U



MPUYHHBI MyTaluidi. MyTareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OMOXUMHUYECKHUH, MOJEKYISPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio IIIIP-ananmmu3a. HacnenctBeHHsle 3a0oneBaHUS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTHueckue U TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHETUUECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMIIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUN YEeTIOBEKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHUs] M €ro IUMTOT€HETUYECKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOM»,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoandukanmuoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTnka rpymnn KpoBu», «MyTaloHHas
WU3MEHYUBOCTbHY.

Ob6opynoBanue: MoAeIU-aNMIUIMKaUu «MoHOruOpuaHOe cKkpemuBanue», «HemnomHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Telna), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTMOPUIAHOTO U AUTHOPHIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlabopaTtopuast pabota Ne 6. «3ydeHne mMoauuKkanmOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHOW KPUBOI».

JlaGopatopHass pabora Ne 7. «AHanM3 MyTauuid Yy Jpo30pmibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKJIEHUS M MHOrooOpas3usi KyIbTYpHbIX pacTeHuid. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI U MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OLIeHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytOopuaunr. OtnanéHHas ruOpuauzanmuss M e€ ycrexwu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIYy4YEHUE IOJUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.
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buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knerounsle
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTMYecKHe M dTudeckue npodiemsl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. BaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATENBHBIM y4acTOK, B TEIIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KJTACC (34 yaca)

Tema 1. JBosonMOHHAsA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUS U €&
MecTO B Orojoruu. BiusHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HaYK.

CBuzerenscrBa dBomonUHU. [laneoHTONIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnune GayH v Gprop MaTEpPUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX IMyTeH y BCEX OpraHU3MOB.

OpomonoHHass Teopuss Y. [lapBuna. [lpeanochuiky BO3HMKHOBEHHUS JapBUHH3MA.
JIBIoKyle Cuibl  ABOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH pPECypcoB, HeompelenéHHas HW3MEHYMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBmwxynme cuibl ((hakTophl) HBOJIONUHM BUAOB B NpHpoJe. MyTallMOHHBIM mpolecc U
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomynsuuoHHble BOJNHBI U Apeld reHoB. Mzomsauus u
MUTpaIus.

EcrectBenHblii oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbel eCTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK Pe3ybTaT dBOIONHH. [IpuMepsl TPUCTIOCOOICHMI
y OpraHu3MoB. ApoMop(}03bl U UANO0-aAANITALUH.

Bun wu BumooOpazoBanme. Kpurtepum Bupma. OcHOBHBIE (QOpPMBI BHI000pa30BAHUS:
reorpagpuueckoe, 3K0JI0rHUECKOE.
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MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX KHUBOTHBIX», «Apxeontepukc», «DPopMbl OOppOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApomMopdo3bI»,
«Unnoanantamumny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomronuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, Kosutekuus «IIpumMepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MoJieldb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenb anmiukauus «llepekpéct xpomMocom», BiIaKHbIE IpernapaThl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TENa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPUION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KU3HM Ha 3emiie: a0MOreHe3 W MaHCHepMUs. XUMHUYECKas 3BOJIIOLUA. AOGHOTCHHBIM CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH U MX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie no dpam M nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUITYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, MEPMCKUH.

Me3so30iicKas opa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid U >KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa opraHM4ecKOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIOLMS  4YEJIOBEKAa. AHTpPOIOJOTHS Kak Hayka. Pa3BuTue mpeacraBieHUd o
IIPOUCXOXKICHNUN YesloBeKa. MeTo1bl 3yueHus: aHTpornorene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.
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Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYIUl TPy, MBIILUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
HCKONIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEJICTaBUTENICH YENOBEYECKMX pac K YCIOBUSM CYIICCTBOBAHHS.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas kierka», <« KuBoTHas kietkay, «lIpokapuoTuyeckass KIIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «J/IpeBHeilmme moam», «/peBHue moam», «llepsbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousia, ckpediia), reoXpoHOJIOTHYeCKass TabyuIia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHUpa Ha 3emie» (B €CTEeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCIIEI0BaHMM. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTPHUOpPraHU3MEHHasI.

Oxonoruueckue (akropel. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakToOpel:  CBET, TEMIleparypa, BJIAKHOCTh. DOTONEPUOAH3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, Koomepanus, MyTyaanu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu IOMYJIALMU:
YUCJIEHHOCTh, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, MpPUPOCT, MuUrpauus. JluHamuka
YUCJIICHHOCTHU MONYJSALNUU U €€ PETyIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, 3. ['ekkens.
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Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymauun», «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH TOMYJISIHUN
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT
oOUTaHU».

JlaboparopHas pabota Ne 4. «BinsiHuEe cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas, Tpoduueckas (numieBas). Bunbl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckue cuctembl (skocuctemsl). [loHsTHe 00 sKocHcTeME M OHOreoleHO3e.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3IKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB M TMOTOK SHEprud B dKocucTeme. Tpoduyeckue (MUILEBBIE) YPOBHH
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNM 93KOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHJIbl: HPOMYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazsutue. CyKkueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOcHCTeMa XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMbl. buosoruueckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢dakTop ycroiunBocTH sKocucteM. CoxpaHeHHe OHWOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OHMOTEOXMMHYECKHE IHMKIBI SJIEMEHTOB (yriiepoaa, a3zoTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHH€e NPUPOBI U uyeraoBeuecTBa. CoxpaHeHue 6Mopa3HooOpa3usi Kak OCHOBA
ycroifunBocTd Onochepsl. OcHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIHBIMHU PECYpCaMH U MX
ucnosib3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxemsl: «llumessie nenny», «buoreHo3: coctaB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BooéMay, «ArporeHo3», «lIpuMepHbIE aHTPOTIOTCHHBIE BO3JCHCTBUS Ha TPHUPOIY»,
«BaxkHeillme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nNouBy, «I[lapHukoBsIi AP hexT», «DaKTopbl
PaIMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwoneHo3», «BpeguTennm — BakHEHIIHMX

14



CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMH pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.
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2. IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 BUOJIOTYN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS NpeaMera «buonorus» BbIIEIEHBI
CIIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
WJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHMH, LEJCHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeX)ACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpucymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHWs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHU C TPaJUIIHMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHef/'I MMo3nuun JIMYHOCTHU, IMAaTPUOTHU3MA,
YBaXXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyZAa U CTaplIEMY ITOKOJECHUIO, B3aMMHOIO
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC PE3YIbTATBI OCBOCHUSA y‘I€6HOFO nmpeameTa «buonorusy JOJDKHBI OTpaXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOeXIACHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pC€aln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIATATEIBHOMN JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIMU  OOYyYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065{33HHOCTGI>'I, YBAXXCHHUEC 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33]1a4, BHIIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMCHUC YUYUTHIBATDH B CBOUX ,Z[GflCTBHSIX HGO6XOIII/IMOCTI> KOHCTPYKTUBHOT'O
BSaHMOI[eﬁCTBHH JIIOI[GFI C pa3sHbIMU y6e)I(,Z[eHHHMH, KYJbTYPHBIMU LHCHHOCTAMU U COLIMAJIBHBIM
MTOJIOKEHUEM;
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FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COICPIKAHMUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IIPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJI POCCHUMCKUX YYEHBIX B CTAHOBJIICHME U pPa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSITHI W OTHBIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON U COLMAIILHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;
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MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBIN BBIOOp OyayIieii mpodeccruu u peaan30BbIBaTh COOCTBEHHBIC JKU3HCHHBIE TIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUHM BCeU
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

IKOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKOW KYyJIbTYphl: MPHOOpETEHHE ONbITa IJIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aTBHOrO XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel MX PelicHUS;

CIIOCOOHOCTH UCTOJB30BaTh MPUOOPETaEMbIE TIPY W3YYCHUH OMOJIOTUU 3HAHUS U YMCHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTHUBHOE HEIPUSATUE JIEUCTBHUM, MPUHOCAIIUX BpEI OKPYKAIOIIEeH NPUPOJHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBINIICHUS, SKOJOTUYECKON KYIbTYphI, OIBITA
JESATETbHOCTH  SKOJIOTUYECKOM HANpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATbCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUMONOTUM KaK HayKd, OCO3HaHHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MHpE Kak O €eIWHCTBE TNPHUPOABI, YEIOBEKa U OOIIeCTBA, B TMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHun mpoOieM COXpaHEHHUS MPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOMW IMBHIM3AINU: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 TJIOOATBHBIX
AKOJIOTHYECKUX MPOoOIeM B obecrieueHus epexoa K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATBHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IENSX TOBBIINICHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPAaMOTHOCTH, KaK COCTaBHOM dYacTh (DYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4aeMmble 3HAHUS JUISl aHaiuw3a WU OOBSCHEHUS SIBICHUUN
OKpYKAIoIIer0o MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OHOJOTHYECKHE 3HAHUS IS PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;
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OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJIOTMM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUsS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MexTpeIMETHBIC) OOLICHAYYHBIC TIOHATHS, OTPAKAIOIIUE IEJIOCTHOCTh HAYYHOW KapTHHBI MUpPa
U cnenr(uKy METOAOB MO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClelloBaHue, HaOII0eHUE, U3MEPEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeHCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpPaMMbl CpEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPAXKaTh:

Ogi1ajeHHe YHHBEPCAJIbLHBIMU Y4¢OHBIMH NIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIEHHs), PacCKphIBaThb CMBICI OHOJIOTHYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl ACATEILHOCTH C TIOCTABJICHHBIMU LENISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKHWE TOHATUS s OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaxX, a TAaKXKe MPOTUBOPEUMH Pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pELIeHHs TPOOJIEMbl C YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBaTb W BBIIOJHATE Pa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.
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2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspernieHus: npodsieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOOB
pelleHus MPaKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpEeTalni, NPeoOpa3oOBaHUI0O U MPUMEHEHHIO B YUEOHBIX CUTYAlMsIX, B TOM YHCJE IPH
CO3/IaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

dbopMupoBaTh HAYYHBIA THI MBIILJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BAaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIC CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbIABUIATh
TUNoTe3y €€ pelleHHs, HaxXxOAuUTh AapryMEHTHI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIM MOUCK NEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TMEpPEeHOCUTh 3HaHWS B  [O3HABAaTEJIbHYIO M  TMPAKTUYECKYID  001acTu
KU3HEJEATEIIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAjaratb OpUTHHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
npoOIeMbl U 33Ja4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX MCTOYHMKAX HMH(OpManuu (TeKcTe yuyeOHOro mocoOus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IWYHBIX BHJIOB U (opM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh Y HENTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHblE METOAbI IpPU IOHCKE M OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh OMNBIT HCHOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPUIECHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeAcCTaBlIeHUS OHOJIOrHYEeCKON
uH(popmanuu (cxemsl, rpadyKy, JUarpaMmbl, TAOJIUIbI, PUCYHKH U JIPYTroe);

UCIMOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLrell: TPUMEHITh XUMHUYECKHe, (U3UYecKre U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJaJCTh HABBIKAMU pACHO3HABaHUS M 3alMThl WHpoOpManuu, HHGOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBiajeHHe YHUBePCAJIbHBIMH KOMMYHHUKATUBHBIMH el CTBUSIMM:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMoil TeMbl (YMEHME 33a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
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CY)XKJICHHUsSI OTHOCHUTEJIbHO BBINOJHEHUsI NpeaIaraéMoyd 3aJadyd, Y4YHUTbIBaTb HHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(IUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJCTh PA3TUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JPYTruX JIOACH, MPOSIBIIATh YBAXKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
bopMynTUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThI Ipu
pelieHnn OMOJIOTHYeCKOl MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IMPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJEUCTBYS IPU pELICHUH YyueOHO! 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

NPUHUMATh LEJIU COBMECTHOM JESITEeIbHOCTH, OpPraHU30BBIBATH U KOOPJAMHUPOBATh
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, pPaCIpElesATh POJIU C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIWH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEJEHUE B pPA3IMUHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIHATHBHBIM.

Osgi1aieHHe YHUBEPCAJIBLHBIMHU Pery/siTHBHBIMU /1€fiCTBUAMM:

1) camoopranu3amnms:

UCIIONIb30BaTh OMOJIOTMYECKHWE 3HAHUS MM BBIABICHUS NpPOOJIEeM M UX pEIIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KWUBOW MPHUPOJIC, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKPY’KaIOIIUX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW JEATEITHHOCTH U
KU3HCHHBIX CUTYaIHsIX;

CaMOCTOSITENIFHO COCTABJIATh IJIAH PelIeHus MpoOIeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (HYOPMHUPOBAHHIO M TIPOSIBICHHUIO IIUPOKOHN IPYIAUIIMN B Pa3HBIX 00JIACTAX
3HAHWH, TOCTOSTHHO MOBBIIIATL CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JIESTEILHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;
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BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OIEHKU CUTYaIliH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MIpeoOpa3OBaHUI0 3HAHWUM, BHJbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBs3aHHbIX C Ouosoruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe W pPOJIM OUOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIsl peIlieHHs] dKU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, MeTtabonmu3m (0OMEH BeUIeCTB U MpPEBpalleHHEe JHEpPruH), TOMEOCTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHHUE
(penpoyKiMs), HaCIEeCTBEHHOCTh, I3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Menpnens, T. Moprana, H. W.
BaunoBa) u yuenus (0 LeHTpax MHOro0Opasus U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuilt H. U.
Baguiosa), onpeaensTh rpaHUIbBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U DYKApUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAILlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C IIETIbI0 00eCTIeUeHUs
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0€30MacHOCTH CBOETO 3JI0POBbS U 3[0POBBSl OKPYXKAIOIIUX JIIOJEH, COONIIONEHUS HOPM
rPaMOTHOTO TOBEACHHS B OKpPYXKAIOIICH MNPUPOAHON Cpele, NMOHMMaHWe HEOoOXOIUMOCTH
UCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OHMOJIOTMH M OMOTEXHOJOTHH ISl palOHAIBHOTO
MPUPOJOTNIOIB30BAHMS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHe 3aJayd Ha MOHO- U JUTHOpUAHOE
CKpEIIUBaHKE, CIETUICHHOE HACIIEI0BAaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIUBAHUS
JUTSL TIpeJICKa3aHusl HacleJOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0OBAHHEM;

YMEHHE KPUTHYECKH OIICHUBATh W WHTEPIPETHPOBATH HMH(OPMAIHIO OHOJIOTHYECKOTO
COJIepXaHUsl, BKJIIOYAIOLIYIO TICEBJOHAaYYHbIC 3HAHUSA M3 PA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOW MH(OpMaLUU, HAYYHO-TIONYJSPHbIE MaTEpUabl), ITUUYECKUE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHCHBMEHHBIE W YCTHBIC COOOIICHHS, 0000IIas
OMOJIOTUYECKYI0O HWH(POPMAIIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHMsI yudeOHOro mnpeamera «buonorus» 6 11 knacce
JTOJKHBI OTPaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE M POJM OMOJOTMM B CHUCTEME HAYYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUIMCKHUX U 3apyOCKHBIX yUEHBIX-OUOIOTOB B pa3BUTHE
Oouosioruu, PyHKITMOHAIBHON IPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKPBIBATh COJICPKAHNE OMOJIOTMYECKUX TEPMUHOB M TIOHSITHI: BUJI, TIOMTYJISIHUSA,
reHo(OHA, SBONIONHS, JBUXKYIIME CHUIBl ((AaKTOpbI) SBOJIOIUH, MPUCIOCOOIEHHOCTD
OpraHW3MOB, BHJI000pa3OBaHWE, JKOJOTHYECKHe (AKTOPhI, HSKOCUCTEMa, MPOAYIICHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MUTaHUs, SKOJIOrHYecKas nupamuaa, ouoreoneHos, onocdepa;

yMEHUE u3arath Ouosjoruyeckue Tteopuu (dBomonMoHHass teopus Y. [lapBuHa,
CUHTETHYECKasl TeOpHUs SBOIOIHH), 3aKOHBI 1 3aKOHOMEPHOCTH (3aposiieBoro cxoactsa K. M.
bapa, yepenoBanus rnaBHbIX HampaBieHud u nyteil sBomounud A. H. Cepepuosa, ydeHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

yMEHHUE BJIQJIETh METOJaM{ HAyYHOTO TMO3HAHUSA B OMOJIOTUM: HAOIIOJCHUE W ONMUCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHWI, OpraHu3alus ¥ TPOBEIEHHE OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIJIBHDKEHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BETMYMHAMU, OOBSICHEHHE TIIOTYyYEHHBIX PE3YyIhTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX ITOHSTHH,
TEOPH ¥ 3aKOHOB, YMEHHE JIeJIaTh BHIBOBI HA OCHOBAaHUH TIOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTIATH CYIIECTBEHHBIE MTPU3HAKUA CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
MOMYJISIIIAKA, TPOAYIICHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OHOTEOIICHO30B M DKOCHUCTEM,
OCOOEHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJ1000pa30BaHMs, PUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUS JKOJIOTHUECKHX (DaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX, AHTPONOTEHHBIX U3MEHEHUHN
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpPOTa BEHIECTB W OHMOTCOXMMHYECKUX IMKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIC 3HAHUS N7 OOBSCHEHUS OMOJOTMYECKUX MPOILIECCOB U
SIBIICHUH, 1711 IPUHATUS TPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENBbIO O0ECTICUeHUs
0E30MacCHOCTH CBOETO 3JIOPOBbS W 3J0POBBSl OKPYKAIOIIUX JIFOJIEH, COONIIONEHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
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UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE pelIaTh dJIeMEHTapHbIC OMOJOTMYECKHE 3aJadyH, COCTAaBIATh CXEMBI IIEpeHOCca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECKU OILICHMBATh W WHTEPIPETHUPOBATH HH(POPMAIHIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLICHUIO K HUM COOCTBEHH YIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(GOPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

3. TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmnuectBo DJIEeKTPOHHbIE
Ne Tema ypoka 4acoB uudpoBbIe
n/n odpa3oBaTejbHbIE
Bceero
pecypchl
NOT Ne3-269-2022. buosnorusi B cuctTeMe Hayk.
buonorus xak Hayka. CBsi3b OMOJIOTHH C bubnnorexa [JOK
OOIIIECTBEHHBIMH, TEXHUUECCKUMHU U JPYTUMH https://m.edso0.ru/863e61
€CTECTBEHHBIMHU HayKaMu, GuiIocopuet, STUKOM, 1 22
3CTETUKOM 1 npaBoM. Posb Ouosnoruu B https://m.eds00.ru/863e63
(hopMUPOBaHUH COBPEMEHHOI HayYHON KapTUHBI 2a
Mmupa. CrucreMa OMOJIOTHYECKUX HayK.
HNOT Ne3-28-2022. MeToabl IO3HAHUS KUBOMH
MPHUPOBI (HAOII0ICHNE, YKCIIEPUMEHT,
olHcaHue, I3MEPEeHue, Kiaccudukarms, BuGmorexa LIOK
MOJIETTUPOBaHUE, CTATUCTHIECKast 00padoTKa 1 https://m.eds00.ru/863e61
JTAHHBIX). 99
[TpakTrueckas padota Ne 1 «Mcnons3oBanue —
Pa3IMYHBIX METOJIOB TIPU U3YUCHUHN
OMOJIOTHYECKUX 00BEKTOBY
buonorudeckue cucTemMsl, MPOIECCH U UX
uszyuenue. JKuBbie CUCTEMBI (OMOCHCTEMBI) KaK
MpeAMET U3YICHHS 6I/IOJ'IOF3II/I. OT1iIn4re KUBBIX BuGmiorexa [IOK
CI/ICTueM OT HEOPTAHNUYECKOU MPUPOJIBI. 1 https://m.eds00.ru/863e65
CBoiicTBa OMOCHCTEM U UX pa3HOOOpas3ue. 64
YpoBHU opraHu3amui OMOCUCTEM: -
MOJIEKYJIIPHBIN, KIIETOYHbIN, TKAHEBBIM,
OpraHU3MEHHbBIN, TOMYJIALUOHHO-BUIOBOM,

24



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

9KOCUCTEMHBIN (OMOTEOIIEHOTHYECKHIA),
O6uocQepHbIi.

XUMUYECKUH COCTaB KJIETKU. XUMHUUECKIE
3JI€MEHTBI: MAKPOAJIEMEHThI, MUKPOJIEMEHTHI.

bubmuorexa [JOK

4 Bona u MuHepaibHbIC BELIECTBA. https://m.eds00.ru/863e67
@OyHKIUHN BOABI © MUHEPAJILHBIX BEIIECTB B 4e
kietke. [Tonaep)kanue ocMOTHYECKOTO OanaHca.
benku. CocTtaB u cTpoeHue OEIKOB.
AMHHOKHCIIOTHI — MOHOMEPHI OSJTKOB.
HezameHnMble ¥ 3aMEHUMbIE aMUHOKHCIIOTHI.
AMWMHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPBI Bubmorexa IOK
5 . https://m.edso00.ru/863e6b
0eIKOBOM MOJIEKYIbI (IEpBUYHAS, BTOPHYHAS, 7
TPETHYHAsl U YETBEPTHUHAS CTPYKTYpa). -
XuMudeckue cBoricTBa 6enkoB. buonornueckue
GbyHKIIHN OEIKOB.
depMeHThI — OMOJIOTMYECKUE KaTalu3aTOPhI.
CrpoeHue ¢pepMeHTa: aKTUBHBIH IIEHTD, bubnuorexa [JOK
6 cyoctpaTHas crieruduanocts. KopepmeHTs. https://m.edso00.ru/863e6b
Burtamunbl. Otinnuuns GepMeHTOB OT 12
HEOPraHMYECKUX KaTalIN3aTOPOB.
VYrieBoibl: MOHOCaxapu bl (TI0K03a, pubo3a u
ne30kcupu003a), aucaxapuisl (caxaposa,
JIAKTO03a) U MoJIMcaxapupl (Kpaxmai, TITMKOTeH,
Herono3a). buonornueckue GyHKIuu BuGmorexa IOK
7 YTHICBONOB. https://m.eds00.ru/863e68
Jlunuael: Tpuraunepuasl, pochonunuasl, 70
crepounsl. ['uapodunsHo-THIPOGOOHBIE -
cBoiicTBa. buonornueckue GyHKIUU JTUMTHAIOB.
CpaBHeHHE YIiIeBO/I0B, OEJIKOB U JIMIIUOB KaK
HMCTOYHUKOB YHEPIHH.
Hyxneunossie kucnorsl: JIHK u PHK.
Hyxneotnasl — MOHOMEPBI HYKJIENHOBBIX bubnnoreka [JOK
8 kuciot. Ctpoenue u pynkuun JJHK. Ctpoenue https://m.edso0.ru/863e6d
u ¢pyukuu PHK. Buast PHK. AT®: crpoenue u 5C
GbyHKIUH.
HcTopus m MeToAb! U3y4EHUS KIETKH.
Kinerounas teopus. L{utosnorus — Hayka o bubnnoreka [JOK
9 kietke. Kierounas Teopust — mpumep https://m.edso00.ru/863e6e
B3aUMOJICHCTBUS HeH U (aKTOB B HAYYHOM 88
Mo3HaHUHU. MeTO/Ibl U3yUEeHHUSI KIIETKH.
10 Knerka kak nenoctHas xuBas cucrema. O0mue

MPU3HAKU KJIETOK: 3aMKHYTas Hapy»KHas
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https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

MemOpana, monekynsl JIHK kak renernueckuit
amrmapar, cucTeMa CHHTe3a Oelka.
[ToBepXHOCTHBIE CTPYKTYPBHI KIIETOK —
KJIETOYHAs! CTEHKA, MIMKOKAJIUKC, UX (PYHKIIHU.
[InazmaTnyeckas meMOpana, e€ cBOWCTBa U
¢byukun. uronnasma u e€ opraHouIbI.
OnxnomemOpannbie opranouabl kietku: DIIC,
arrapar ['oyibaKu, JIN30COMBI.
[TonyaBTOHOMHBIE OPraHOUIBI KJIETKHU:
MUTOXOHJIpUH, acTu bl [Iporcxoxaenue
MHUTOXOHJPHUH U IacTtul. Buasl mactui.
HememOpanHbie opraHouIbI KIETKUA: PHOOCOMBI,
KJIETOYHBINA LIEHTP, LIECHTPUOIHN, PECHUYKH,
KryTUKU. OyHKIIMY OPraHOUI0B KIIETKH.
Bxutouenus.

Anpo — peryasTopHslii HeHTp KieTku. CTpoeHue
sanpa: sepHast 000JI049Ka, Kaproria3ma,
XPOMATHUH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIecTB B KIIETKE.

11

12

NOT Ne3-29-2022.Turibl KIETOK:
JyKapuoTHUYECKas U MPOKapHUOTHUYECKasl.
Oco0eHHOCTH CTPOEHUS MPOKAPHUOTUIECKON
kietku. Knerounas crenka Oaktepuii. CTpoeHue
9yKapuOTHYECKOH KJIeTKH. OCHOBHBIE OTINYMS
pacTUTENbHOMN, )KUBOTHOM 1 TPUOHON KIIETKH.
JIaGoparophas pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK pacTeHUI, ’KUBOTHBIX, TPHOOB
u OakTepuii o] MUKPOCKOIIOM Ha FOTOBBIX
MUKpOTpenaparax 1 ux OrnucaHue»

KonrtponbHas pabora o teme «MoJeKyIspHbIA U
KJICTOYHBII YPOBHU OPTaHU3AIUH KUBOTOY»

bu6mmoreka [IOK
https://m.edso0.ru/863e6ff
0
https://m.edso0.ru/863e71
6¢C

13

Pab6ora Hag ommOkamu. OOMEH BeIIeCTB, HITH
MeTabonu3M. AcCUMUIIAIUS (TTIAaCTHYECKUN
00MEH) U TUCCUMUIIALUS (SHEPTeTUYEeCKUI
00MEeH) — JIB€ CTOPOHBI €MHOTO MpoLecca
MeTabonau3ma. Poib 3aKOHOB COXpaHEeHHUs
BEIIECTB ¥ SHEPIMH B TOHUMaHUK METa00IM3Ma.
Tumnbl oOMeHa BeecTB: aBTOTPOGHBINA U
rerepoTrpodHbiil. Pons pepMeHTOB B 0OMEHe
BEIIECTB U NIPEBPAILEHUH SHEPTHH B KIIETKE.

bu6nmoreka [JOK
https://m.edso0.ru/863e76
6¢C

14

®otocuntes. CBeroBas U TeMHOBas (hazbl
¢dorocuntesa. Peakuuu GorocunTesa.

bub6mmoreka [JOK
https://m.edso0.ru/863e7c
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https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
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16

17

DddexTuBHOCTD (hoTOCHHTE3a. 3HAUCHHE
¢dorocunTe3a 171 )KU3HU Ha 3emite. Bimsnue
YCIIOBHIA cpefibl Ha (POTOCHHTE3 U CIIOCOOBI
MOBBILIEHUS €T0 MPOJYKTUBHOCTU Y KYJIbTYPHBIX
pacTeHui.

XeMocHuHTe3. XeMOCHHTE3UPYIOIIHE OaKTepPHH.
3HaueHue XeMOCHHTE3a JIsl )KU3HU Ha 3eMIie.

DHepreTu4ecKkuii 0OMeH B KieTKe. Pacmenienue
BELIECTB, BbIACICHUE U aKKYMYIHPOBAHUE
SHEPTUH B KJIETKe. DTallbl SHEPreTUYECKOrO
obmena. ['mukonm3. bpoxkeHue u ero BUIbI.
KucnoponHnoe okucneHue, uin KIeTOUHOE
neixanue. OkucnuTenbHoe GochopunupoBanue.
O PeKTUBHOCTD IHEPTETHIESCKOTO OOMEHa.

KireToyHBIN 1IMKII, MIIX KM3HEHHBIN ITHKJT
kietku. MaTepdasza u muto3. [Ipomeccsl,
npoTtekaromue B nuatepdase. Permkanuys —
peakuus matpuanoro cunreza JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN HA0OP — KapUOTHII.
JIMTTONTHBIN Y TarIOMAHBIN XPOMOCOMHBIE
Habopbl. XpoMatusl. LluTomorunueckre 0CHOBBI
Pa3MHOKEHHUS U UH/IMBUIYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune kiaeTku — MuTo3. CTaguu MUTO3A.
[Ipomneccel, mpoucxoAsIIMe Ha Pa3HBIX CTAJAMIX
MHTO3a. bronorndeckuii CMBICI MUTO34.
[Tporpammupyemast Tubenb KJIETKH — aromnTo3.

Peakuuu matpuuHoro cunresa. 'eHeTndeckas
uHpopmanus u JJHK. Peanuszauus renerudeckoit
uHpopMaln B KiIeTKe. | eHeTndeckuii Ko U ero
cBoMcTBa. TpaHCKpUNIUSA — MATPUYHBIN CUHTE3
PHK. Tpancnsuus — Ouocunres 6enka. DTarnbl
TpaHcasauuu. KogupoBanue aMMHOKUCIIOT. Poutb
pubocom B OmocuHTE3€e Oernka.

bu6mmoreka [JOK
https://m.edso0.ru/863e7a
ae

bu6mmoreka [IOK
https://m.edso0.ru/863e7d
c4

bu6mmoreka [JOK
https://m.eds00.ru/863e79
6e
https://m.eds00.ru/863e79
6e

18

Hexnerounsie GOpMbI 5KU3HU — BUPYCHI.
Uctopus otkpertus Bupycos (. 1.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS U
KU3HEHHOTO 1IMKJIa BUpycoB. bakTepuodaru.
bonesnu pacTeHuil, KUBOTHBIX U 4EJIOBEKA,
BbI3bIBa€MbI€ BUpycaMu. Bupyc
uMMyHOeuIuTa yenoseka (BUY) —
B0o30yautens CIINla. O6paTHast TpaHCKPHUIIIHS,

bu6mmorekxa [IOK
https://m.edso0.ru/863e75
40
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https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
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peBepTasza u uHTerpasa. Ilpodunakruka
pacnpocTpaHEeHUs! BUPYCHBIX 3a00€BaHUI

®opMbI pa3MHOXKEHHS OPTaHU3MOB: 0ECIIoI0e 1
1oJioBoe. Buipl 6€Crosioro pa3sMHOKEHUS:
JIeJICHUE HAJIBOC, TOYKOBAHUE OJTHO- U
MHOTOKJICTOYHBIX, CIIOPOOOPa30BaAHKE,
BEreTaTUBHOE pa3MHOXKeHHE. MICKYCCTBEHHOE
KJIOHHPOBAHKHE OPraHU3MOB, €r0 3HAUCHHE IS
CEIICKITUH.

[TonmoBoe pa3MHOXKEHHE, €TO OTIUYUS OT
6ecroJioro.

bubmuoreka [JOK
https://m.eds00.ru/863e81
b6
https://m.eds00.ru/863e83
le
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Meiio3. Cranuu meiiosa. [Ipoueccsl,
MIPOUCXOJISIINE HA CTaausAX Meio3a. [loBenenue
XpomocoM B Meiio3e. KpoccuHrosep.
buonoruueckuii cMbICI ¥ 3HAU€HUE Meii03a.

bu6mmoreka [IOK
https://m.eds00.ru/863e7f
4a
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["ameTorenes — nporecc 00pa3oBaHuUs MOJTOBBIX
KJICTOK Yy JKUBOTHBIX. ITosoBEIE JKENIE3HI:
CEMEHHHKH U simuHuku. OOpazoBaHue u
pa3BUTHE MOJIOBBIX KIETOK — raMeT
(ciepmaTo30u/, SIMIIEKIETKA) — CIIEPMATOreHe3 U
oBoreHe3. OCOOEHHOCTH CTPOEHUS SIMLIEKIETOK U
criepMaro30u10B. OTUIOIOTBOPEHHE.
[TapTenorenes.

JlabopaTtopHas padota Ne 2 «3yuenue
CTPOCHUSA MMOJOBBIX KJIIETOK Ha 'OTOBBIX
MUKpOITpenaparax»

bubmuorexa [JOK
https://m.edso0.ru/863e81
b6
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NnnuBuayanbHOE pa3BUTHE (OHTOTEHES).
OMOpHOHAIBHOE Pa3BUTHE (SIMOPHOTEHE3).
Otarnbl SMOPUOHAIBHOTO Pa3BUTHS Y
MTO3BOHOYHBIX JKUBOTHBIX: IPOOJICHHE,
racTpyJysiLus, OpraHoreHes.
[ToctamOproHansHOe pa3BuThe. Tubl
OCTAMOPHOHAIBHOTO PA3BUTHUSA: TPSIMOE,
HenpsMoe (IMunHOuHOE). BrusiHue cpesl Ha
pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOXKIEHHBIE YPOJICTBA.

Pocr u pasButne pactenuii. OHToreHes
[[BETKOBOTO PACTCHHUS: CTPOCHUE CEMEHH,
CTaJUH Pa3BUTHSL.

bubnmoreka [JOK
https://m.edsoo.ru/863e84
36

23

IIpeamer u 3agaun resetuku. Mcropus passutus
reHeTUKH. Posib IuTOI0OTHH M SMOPHOJIOTUH B
CTAHOBJICHUU T€HETUKHU. BKJag poccuilckux u

bubmuoreka [JOK
https://m.edso0.ru/863e86
2
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3apyOeKHBIX YUEHBIX B pa3BUTHE ICHETUKHU.
Metoabl reHeTUKH (THOPUI0JIOTUIECKUH,
LUTOT€HETUYECKUM, MOJIEKYJISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUYECKUE
noHsATuA. ['eHeTnueckas CMMBOJIMKA,
HCIIOJIb3yEMasi B CXEMaX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEAOBAHUS IPU3HAKOB,
yctaHnoBieHHbIe . MenaeneMm. MoHoru6pumaHoe
CKpeliuBaHue. 3aK0H eIMHO0-00pa3usi THOPUIOB

bu6mmoreka [JOK

24 MIEPBOTo MOKoJIeHHs. [IpaBUIIO TOMHUHHUPOBAHHSL. https://m.edso00.ru/863e88
3aKoH pacieruieHus mpu3HakoB. [ umoresa 78
4rCTOTHI rameT. [1oJiHOe U HeroHoe
JOMUHUPOBAHHUE.
JluruOpuiHoe CKpeuBaHue. 3aKOH
HE3aBUCHMOTI'0 HACJICJOBAHUS TIPU3HAKOB.
[{uToreHeTH4eCKue OCHOBBI JTUTHOPUIHOTO bubmmoreka [IOK
25 CKpEIIMBaHUs. AHATU3UPYIOIIEE CKPEIIMBaHHUE. https://m.edso0.ru/863e89
Hcnonp30BaHne aHATH3UPYIOLIETO ad
CKPCIIMBAHUS JUIS OTIPEICIICHUS TCHOTHIIA
oco0u.
CuerieHHOE HacleoBaHue pu3HaKoB. Pabota
T. Moprana no clienjaeHHOMY HacJaeJ0BaHHIO BuGmorexa LIOK
26 retion. Hapyetiiie CICTUICHIS [eHOB B https://m.edso0.ru/863e8c
pe3yabTaTe KPOCCHHTOBEPA. 50
XpoMOCOMHasi TEOpHsT HACIIEICTBEHHOCTH. —
I'eneTnueckue KapThl.
I'eneTnka mosa. XpoMOCOMHOE OTpe/iesiCHHE
1oJja. AyTOCOMBI M MOJIOBBIE XPOMOCOMBI. bubnuotexa [JOK
27 ['oMorameTHbIE U TeTePOraMETHBIC OPTaHU3MBI. https://m.edso0.ru/863e8c
HacnemoBanue Mpu3HAKOB, CICTUICHHBIX C 60
MIOJIOM.
HNOT Ne3-29-2022.13MeHUNBOCTE. Buabl
W3MECHUYUBOCTH: HEHACIICICTBEHHAS 1
HacneAcTBeHHas. Ponb cpenpl B
HEHACJIEACTBEHHON N3MEHUYNBOCTH.
XapakTepucTuKa MOAU(PUKAIIMOHHOM bubmuorexa [IOK
28 W3MEHUYUBOCTH. BapuarmoHnHslii psa u https://m.edsoo0.ru/863e8e

BapHalloHHas KpuBasi. Hopma peakiuu
IIprU3HAaKa. KonuuecTBeHHBIE U KAUECTBEHHBIE
MPU3HAKU U UX HopMa peaknuu. CBoicTBa
MOTUGUKAITMOHHONW U3MEHUYUBOCTH.
JlabGopaTtopHas padota Ne 6. U3yueHue

fe
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30

31

MOJU(UKAITOHHON H3MEHYMBOCTH, TOCTPOCHHE
BAPUALIMOHHOTIO Psiia U BAPUALIMOHHON KPUBOM»

HacneacTBenHas, niam reHOTUIINYECKAs,
M3MEHYUBOCTh. KOMOMHATHBHASI U3MEHUUBOCTb.
Meii03 1 1100BOM POLIECC — OCHOBA
KOMOMHATHUBHON M3MEHYMBOCTU. MyTaoHHas
n3MeH4YnBOCTh. Kimaccudukanus Mmyranuii:
T€HHbIE, XPOMOCOMHBIE, FeHOMHBIE. YacToTa u
MPUYMHBI MyTaluii. MyTareHHbie (paKTOpHI.
3aKOH TOMOJIOTUYECKHUX PSIJIOB B
HacJeacTBeHHOU n3MeHunsocty H. U.
Basuiiosa.

BresnepHast HaclneACTBEHHOCTh U
W3MEHYUBOCT.

I'eneTuka yenoBeka. Kapuotun denoBeka.
OCHOBHBIC METO/bI FTEHETHKH YEJIOBEKa:
reHeajgorM4ecKuii, OJU3HEI[OBBIM,
IUTOI'CHETUYCCKUM, OMOXMMUYCCKHIA,
MOJIEKYJISIpHO-TeHeThuueckuii. CoBpeMeHHOe
oTpe/IeJICHUE TeHOTHUIIA: TTIOJTHOTEHOMHOE
CEKBEHUPOBAHHE, TEHOTUITUPOBAHUE, B TOM
yucie ¢ noMoipto [TI[P-ananmmu3a.
HacnencTBeHnHblie 3a001eBaHus YelIOBEKa:
TeHHBIC 00JIE3HH, 00JIC3HM C HACICACTBEHHOM 1
MPEAPACIION0KEHHOCTBI0, XPOMOCOMHBIE
60s1e3Hu. CoMaTuyecKue U reHepaTuBHbIE
myTaruu. CTBOJIOBBIC KJIETKU. [IpUHITUITBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH,
MPOPUIAKTUKH U JICUCHUS TEHETUUECKUX
0oJe3Hel. MeIMKO-TeHETHIECKOE
KOHCYJIbTUPOBAHKE. 3HAYEHUE MEAUIIUHCKON
TE€HETUKH B MPEJOTBPAILICHUH U JICUCHUHN
TCHETUYECCKUX 3a00JICBaHHI YeIOBEKa.

['omoBast KOHTpoOJIBHAS paboTa 1

bubmuorexa [JOK
https://m.edso0.ru/863e8e
fe

bu6mmoreka [JOK
https://m.edso0.ru/863e8d
78

32

Pabora nan ommOkamu. Cenekius Kak Hayka U
nporecc. 3apokIeHre CeNeKIUU "
Jomectukanus. Yuenue H. WM. BasunoBa o
[EHTPax TMPOUCXOXKACHUS ¥  MHOT000pasus
KyJbTYPHBIX pacTeHui. LIeHTphl MponcxoxaeHus
JIOMAIIHUX KUBOTHBIX. COpT, MOPO/IA, IITAMM.

bu6nmoreka [JOK
https://m.edso0.ru/863e92
14

33

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MaccoBblii 1
WHIMBUIYATbHBIA OTOOPHI B CENIEKITNU PACTCHUM

Bbub6mmoreka [JOK
https://m.edso0.ru/863e92
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1 KUBOTHBIX. OlIEHKa 3KCTEphepa.
biu3kopoIcTBEHHOE CKpElUBaHUE —
uHOpuuHT. Yucras nuaus. CKpenmuBaHue
YUCTHIX JTUHUM. ['eTepo3uc, niu rudbpuaHas
cuna. HepoacTBeHHOE CKpelBaHueE —
ayropuauur. OtaanénHas rudpuauzanus u eé
ycnexu. ICKycCTBEHHBIN MyTareHes u
MOJTy4EHUE MOJUILTIONA0B. JlocTIKEeHUS
CEJIEKIIMU PACTECHUM, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHoorus Kak orpacib NpOU3BOJICTBA.
['enHas uHx)eHepus. JTambl CO3AaAHUSL
pexombunanTHoM JIHK 1 TpaHCcreHHBIX
opranu3moB. Knerounas unxenepus.
Kiterounsle KynpTypbl. MUKpPOKIOHAIBHOE
pa3sMHOXkeHHe pacteHuid. KilonnpoBanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX
OpraHU3MOB. DKOJIOTUYECKUE U ITUUECKUE
npo6iembl. MO — renerudecku
MOAU(DUIIMPOBAHHBIE OPTAHU3MBI.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bu6mmoreka [{OK
https://m.edso0.ru/863e93
36

11 KJIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo
yacoB

Bcero

DJIeKTpPOHHbIE N (POBBIE
o0pa3oBaTejibHbIE

pecypchl

NOT Ne3-269-2022. DBonronust 1 METONBI €€
n3ydeHusd. [Ipennocbuiku BOSHUKHOBEHUS
SBOJIFOIIMOHHON T€OPUHU. DBOITKOIMOHHAS
Teopus U e€ MecTo B Omonoruu. BiusiHue
HBOJIFOLIMOHHOW TEOPUU HA pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzeTENbCTBA IBONIIOLMH.
[TaneoHTONMOTMYECKHE: TOCIEOBATENILHOCTD
MOSIBJICHUS BUJIOB B MAJIEOHTOJIOTMUECKOM
JIETOIUCH, TIEPEXOIHBIE (OPMBI.
buoreorpadudeckue: cXoAcTBO U pa3anune
¢bayH 1 ha0p MaTEpUKOB U OCTPOBOB.
OMOPHOTIOTHYECKUE: CXOJCTBA U Pa3IHUUs
AMOPHOHOB Pa3HBIX BUOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE:

but6mmoreka [IOK
https://m.edso0.ru/863ea20e
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TOMOJIOTMYHBIE, aHAJIOTUUYHBIE,
pYJIUMEHTapHbIE OPraHbl, AaTaBU3MBI.
MouekynsipHO-0MOXUMUYECKHUE: CXO/ICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTaboIMYeCKUX MyTeil Yy BCeX OpraHu3MOB.

Ucropus pa3BuTus mpeacTaBlieHuii 00
HBOJIIOIMH. JBOJIIOLIMOHHAs Teopus Y.
Hapsuna. [TpeanochiIku BOSHUKHOBEHHSI
JapBUHU3MA. [IBUXKYIIIUE CHIIBI BOJTIOIINN
BUJI0B 110 J[apBUHY (M30BITOYHOE
pPa3MHOKEHHUE TPU OTPAaHHYCHHOCTH PECYPCOB,
HeonpeaeéHHas U3MEHYUBOCTb, OOpbOa 3a
CYIIIECTBOBAHKE, ECTCCTBCHHBIH 0TOOP).
Cunrernueckast Teopus sBostonnu (CTI) u eé
OCHOBHBIC ITOJIOKCHHSI.

Mukpo3BoIOIUs

HOT Ne3-29-2022. [Tomymsius Kak
3JIeMEHTapHas €IUHUIA BU/IA U YBOJIOLIUU.
JlaboparopHuas padota Ne 1 «CpaBHenue
BUJIOB 110 MOP(OIIOTUYECKOMY KPUTEPUIOH

JIBroxyniue cuibl (pakTopbl) BOTIOIMH BUIOB
B IIpupoje. MyTanMoOHHBIN IIpoLece U
KOMOWHATUBHAs: U3MEHUYUBOCTb.
[TorynsuoHHBIE BOJIHBI U Jpeii( TeHOB.
W3omsmus 1 Murpanus.

EctecTBeHHbII 0TOOP — HaNpaBIAIOIIUI
dbaxTop 3BosoLH. POPMBI €CTECTBEHHOTO
otOopa.

bu6nmoreka [IOK
https://m.edso0.ru/863e9570

bubmuorexa [JOK
https://m.edso0.ru/863e9cle

bubmuorexa [JOK
https://m.edso0.ru/863e99c6

bu6nuoreka [IOK
https://m.edso0.ru/863e9da4

bu6nuoreka [IOK
https://m.edso0.ru/863e9ed0

NOT Ne3-29-2022. TTpucmoco6ieHHOCTh
OpPTraHU3MOB KaK pe3yJIbTaT IBOIIOIUH.
[Tpumeps! npucnocoOaeHN Y OpraHu3MOB.
Apomopdo3bl U HANOANATITAIUH.
JlaGopatopHas pabota Ne 2 «Onucanue
IpUCIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa

Makposomntonus. PopMbl IBOTIOLUU:
¢dueTnueckas, TMBEpreHTHasl,
KOHBCPICHTHAA, IapajljiCiIbHasd.

bu6nuoreka [IOK
https://m.edsoo0.ru/863e9fde

bu6nuoreka [IOK
https://m.edsoo.ru/863e9cle

HeobOpartumocts 3Bomtonuu. [IponcxoxaeHue
OT HECTICITUATM3UPOBAHHBIX TTPEIKOB.
[Iporpeccupytomas crienruaIn3aus.
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AJlanTuBHas paauanus.

10

11

Ucrtopus xxu3nu Ha 3emiie 1 METObI €€
H3y4YeHUS

['unoTe3bl mpoucxoXkaeHus KU3HU Ha 3eMIIe.
Jlonay4Hble mpeaCcTaBICHUS O 3aPOKICHUU
’ku3HU. HayuHble TMIIOTE3bl BOSHUKHOBEHUS
JKU3HH Ha 3emJie: aOMoreHe3 M MaHCTIepMHUS.
XuMuueckas dBOJIONAA. AOUOreHHBINH CUHTES
OPraHUYECKUX BEIIECTB U3 HEOPTaHHMUECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE
XUMHYECKOM dBoJfornu. HauanbHbIe STl
ouoornueckoi spomonuu. I'unoreza PHK-
mupa. opmMupoBaHrue MEMOPaHHBIX CTPYKTYP
Y BO3HUKHOBEHHE POTOKJIETKH. [IepBbie
KJIETKU U UX 3BOJIIOIUA. DopMUpoBaHUE
OCHOBHBIX I'PYII )KMBBIX OPTaHU3MOB.

bu6nuoreka [IOK
https://m.edso0.ru/863ea5a6

12

PazButue xxu3Hu Ha 3emMIie 1o 3pam U
nepuonaM. Karapxeit. Apxeiickas u
npotepo3oiickas 3psl. [laneo3olickas spa u eé
MePUOJIbI: KEeMOPUHCKHI, OPTIOBUKCKHH,
CUJIYPUMCKUH, JIEBOHCKUI, KAMEHHOYT OJIbHBIM,
MIEPMCKH.

Me3so30iickas 3pa 1 €€ epuoabl: TPUACOBBIN,
FOPCKHUIA, MEJIOBOM.

Kaiino3oiickas 3pa u €€ nepuobl:
ITaJICOrCHOBBIN, HEOTCHOBEIH,
AQHTPOIIOT€HOBBIM.

bubmuorexa [JOK
https://m.edso0.ru/863eabbhe

13

14

OcCHOBHBIE 3TaIlbl 3BOIIOIUU PACTUTEIBLHOTO U
KUBOTHOT'O MUpPA. XapaKTepUCTHKaA KIUMaTa u
re0JIOTMYECKHUX IpoLeccoB. ApoMopdo3sl y
pacTeHui u )kUBOTHBIX. [losiBIEHUE, pacuBeT U
BBIMHMPAHUE TPYII KUBBIX OPIraHU3MOB.
[IpakTuueckas padora Ne 1 «/3yuenue
MCKOIIAEMBIX OCTaTKOB PACTEHUM U KUBOTHBIX
B KOJUIEKLIAAX»

CoBpemeHHast cucTeMa OpraHuYecKoro MHUpa.
CucreMa OpraHMYECKOro MUpa Kak OTpaKEHUE
3BOIIOLIMUA. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIIBI OPraHU3MOB.

bu6nuoreka [IOK
https://m.edsoo0.ru/863ea8bc

bu6nuoreka [IOK
https://m.edsoo0.ru/863ea48e

15

DBOJIOLMS YeJIOBEKAa. AHTPOMOJIOTUS KakK
Hayka. Pa3BuTue npencTaBieHuil o
MPOUCXOKICHUH YeloBeKa. MeToabl u3ydeHus

but6mmoreka [IOK
https://m.edsoo.ru/863eac2c
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AHTPOIIOTCHE3a. CXOI[CTBa " pasjinius
YeJI0BEKA M »KUBOTHEIX. CHCTEMAaTHYCCKOC
ITOJIOKCHHUEC YCIIOBCKA.

16

JBroxkymiue cuibl (pakTopbl) aHTPOIIOTeHE3a.
HacnencrBennass u3MEHYMBOCTb U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBEHHBII 00pa3
JKA3HU, U3TOTOBIICHUE OPYAUM TPYya,
MBIIIICHHUE, PEYb.

Bbu6nuoreka [IOK
https://m.edsoo.ru/863ead44

17

OCHOBHbBIE CTaIMM U BETBU BOJIIOIIUN
YEJI0BEKA: aBCTPAIONUTEKH, UENOBEK YMEIIbIH,
Yenosek npsaMoxoasuiui, Yemosek
HEaHJEPTAIbCKUM, YEI0BEK pa3yMHBIM.
Haxonku uckonaeMbIx OCTaTKOB, BpeMs
CYIIECTBOBaHMS, 00JIACTh PaCPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU,

opyus.

18

19

20

21

Yenoeueckue pacbl. OCHOBHBIE OOJIBINIHE
pachl: eBporieouiHas (€Bpa3uiickas), Herpo-
aBcTpasioniHas (PKBaTOpHaIbHAas),
MOHTOJIOUIHAsS (a3MaTCKO-aMEPUKAHCKAs).
YepTsl mpUCTIOCOOTICHHOCTH MPEACTaBUTENEH
YeJIOBEYECKUX PAC K YCIOBUSIM
CylIecTBOBaHHs. ENMHCTBO YeI0BEYEeCKHX pac.
Kpuruka pacusma.

KonTponbHast pabota mo teme
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emiie»

Pabora Haj ommOKkamMu. DKOJIOTHsI KaK HayKa.
3amauu U pasAeiibl 9KOIoruu. MeTosl
IKOJIOTMUECKUX MCCIIEA0BAaHUN.
DKOJIOrH4eCKOe MUPOBO33PEHHE
COBPEMEHHOT0 YeJIOBEKa.

Cpenbl 00MTaHHUS OPTaHU3MOB: BOJIHAS,
Ha3e€MHO-BO3/1yIlIHAsI, TOYBEHHAS,
BHYTPUOpPTaHU3MEHHAs.

Okonoruyeckue ¢akropsl. Kimaccudukarus
AKOJIOTUIECKHX (PAKTOPOB: aOMOTHYECKHE,
OMoTHYeCKUE U aHTpororeHHsle. Jlelicteue
9KOJIOTUYECKUX (DAKTOPOB Ha OPraHU3MBI.

bubmuorexa [JOK
https://m.edso0.ru/863eaea?2

bu6nuoreka [IOK
https://m.edsoo.ru/863eafec

22

AbGuotnueckue GaKkTOphl: CBET, TEMIIEPATypa,
BIIaXHOCTb. DOTONEPUOIU3M.
[TpucnocoGeHus: OpraHu3MOB K JACHCTBHUIO

Bbu6nuoreka [IOK
https://m.edso0.ru/863eb10e
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23

abuotnyeckux ¢pakTopos. buonornueckue
PUTMBI.

buotnueckue pakropsl. Bumbl Onotnyeckux
B3aUMOJICUCTBUM: KOHKYpPEHLIUS,
XUIIHAYECTBO, CAMOMO03 U €T0 (JOPMBL.
[Tapa3zutusm, koonepaius, MyTyalIn3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIN3M, HEUTPAIIU3M.
3HaueHre OMOTUYECKUX B3aUMOIEUCTBUM IS
CYIIIECTBOBAHUS OPraHU3MOB B MPUPOTHBIX
COO0O0IIEeCTBAX.

bu6nuoreka [IOK
https://m.edso0.ru/863eb348

24

DKOJIOTUYECKUE XaPAKTEPUCTUKU MOMYIISALIHH.
OcHOBHBIE TIOKA3aTENIN NOIYJIALAN:
YUCJIEHHOCTbD, IIJIOTHOCTD, POXKAAEMOCTb,
CMEPTHOCTD, IIPUPOCT, MUTpaLUs. JJMHaMKKa
YUCJIICHHOCTH MONYJISALHUUA U €€ PErysiiusl.

25

Coo011ecTBO OpraHUu3MOB — OHOIIEHO3.
CTpyKTyphl OMOLIEHO3a: BUAOBAS,
MIPOCTPAaHCTBEHHAS, TpopuUecKas (IUIIeBas).
Bunpl-nomunantel. CBsizu B OMOLIEHO3E.

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

26

27

28

29

DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI).
[TonsiTHe 00 3KOCHCTEME U OUOTEOIIEHO3E.
@OyHKIMOHATbHbIE KOMIIOHEHTbI 3KOCHCTEMBI:
IPOAYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBoport BeriecTB 1 MOTOK SHEPTUU B
skocucteme. Tpodudeckue (MUILIEBBIC)
YPOBHH 5KOCUCTEMBEI. HI/IHIGBBIG O U CETH.

OCHOBHBIE TIOKA3aTeNN HIKOCUCTEMBI:
OromMacca, MpoyKIUs. DKOJIOTHUECKUE
MUpaMUbl: TPOAYKIIMH, YACIEHHOCTH,
O6romMaccel. CBOMCTBA IKOCUCTEM:
YCTOI\/'I'-II/IBOCTB, CaMOpeTyIdnusi, pa3BUTHEC.
Cykueccus.

[Ipupoansie 3K0cHCTEMBL. DKOCUCTEMBI 03ED U
peK. DKOCUCTEMA XBOMHOIO WM
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTE€HHBIE 9KOCHUCTEMBI.

ATpOIKOCHCTEMBI. YpboskocucTeMsl.
buonornueckoe u XO34MCTBEHHOE 3HAYCHUE
arpo3KocucTeM u ypOO3KOCUCTEM.
buopasznoobOpazue kak (akTop yCTOWYHMBOCTH
skocucteM.  CoxpaHeHHue  OHMOJIOTHYECKOTO

bu6nuoreka [IOK
https://m.edsoo.ru/863eb46a

bu6nuoreka [IOK
https://m.edsoo.ru/863eb5fa
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pasHooOpa3us Ha 3emiie.

30
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HroroBast kKoHTpoJIbHAs paboTa

Pa6ota man ommbkamu. buochepa —
riobanpHas 3KocucteMa 3emiu. Yuenue B. .
Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u
CTpyKTypa 6uocdepsl. JKiBoe BELIECTBO U €ro
dbyakuun. OcobeHHOoCTH OMoCchepsl Kak
I00ATEHOM SKOCUCTEMBI. J[nHAMUYecKoe
paBHOBecHe U oOpaTHasi cBs3b B OHochepe.

3aKOHOMEPHOCTH CYIIECTBOBaHHS OHMOCQEPHI.
KpyroBopoThl BeniecTB 1 OMOTCOXUMHUYECKUE
[UKJIBI 2JIEMEHTOB (yriepo/ia, a30Ta).
3oHanpHOCTH OHOChepsl. OCHOBHBIC OMOMBI
CYIIH.

YenoseuecTBO B Ouocdepe 3emiu.
AHTpONOTeHHBIC U3MEHEHUs B Onocdepe.
['moGanbHBIE YKOJIOTHYECKUE TPOOIIEMBI.

Cocy1ecTBoBaHUE PUPOJIBI U YETOBEYECTBA.
Coxpanenue OuopazHooOpas3us Kak OCHOBa
ycroitunBoct Ouochepsl. OcHOBa
PaLMOHATIBHOTO YIPABICHHS TPUPOJHBIMU
pecypcaMu B UX UCHOJb30BaHue. JlocTikeHus
OMOJIOTUH U OXpaHa MPUPOIbI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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1
1 bu6nmoreka [IOK
https://m.edso0.ru/863ebb5e
1 bubmuorexa [JOK
https://m.edsoo.ru/863ebd16
1
1 bu6nuoreka [IOK
https://m.edsoo.ru/863ebale
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