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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuim:
koHuenryanbHbie nojoxeHus ®I'OC COO o B3auMOOOYCIIOBIGHHOCTH IIEJIeH, COAEpIKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obuiero odbpazoBanusi B Poccuiickoit @enepaiuu, a Takke MOJOKEHUs 0 creuduke OUoIoruu,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U O0ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
no Ouosormu u e€ crpykrypa. I[Iporpamma paspaboraHa ¢ yderom pabodeil mporpamMmbl
Bocniutanust MAOY «COL Ne 7 umenun U.U. JIéBunan

[Iporpamma no 6uonoruu Ja€t mpencTaBiIeHue O LeNsX, 00 o0ieit crpateruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYArOIIMXCS CpeACTBaMH ydeOHOro mpenmera «buomorusy,
onpezenseT 00s43aTeNbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATEIIbHOCTh M3YyUeHHUs y4eOHOro marepuania ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B nporpamme 1o OHONOrMM TakKe YUMTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METalpPeIMETHBIM U MpPEAMETHBIM pe3ylbTaTaM o0ydeHus B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOM AeATeNbHOCTH/y4yeOHBIX JeHcTBUI 00yyaromuxcs mo
OCBOEHUIO COJIEpP KaHUs OMOJIOTHYECKOr0 00pa30BaHUsl.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B HW3yYeHUHM Ouojoruu, Oiarojapss uYemMy B HeH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpUEHTAlMi  JINYHOCTH, OSKOJOTMYECKOrO  MBIIUIECHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HM U OEpeKHBIM OTHOIIEHHUEM K OKpYyKarolen
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a TakkKe
3HAHUHM O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJOTMU YJEeNeHO BHHUMAHHE HCIOJIB30BAaHHMIO IOJyYEHHBIX
3HAHUU B MOBCEJHEBHOM JKU3HM /ISl PELLIEHUS IPUKIAIHBIX 3a/1a4, B TOM YHUCIIE: MPOPUIAKTHKI
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTHPOBAHUSA,
000CHOBaHUS KOJOTMUYECKH 1€J1IeCO00pa3HOro MOBEIEHUS B OKpYXKarolled NMPUpPOIHOU cpene,
aHau3a BIMAHUSA XO3SHCTBEHHOM JEATEIBLHOCTH 4YEJIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJAHON HANpPaBIE€HHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00€CTeYeHUs YCIOBHUM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHusi, KOTOpask Mperoiaraet
¢dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTH aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOYy4aIOIIMXCS TPEACTABICHUH O HAaydyHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPoOE, €€ OTIIMYUTEIbHBIX MIPU3HAKAX — YPOBHEBOU
OpraHM3alliil U OHBOJIIOLUU, CO3MaéT YCIOBUSA [UIA: IO3HAHUS 3aKOHOB >KUBOM MPUPOIDI,
dbopmupoBanus (PYHKITMOHAIIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W Oe30macHOro obOpasa
YKU3HHU, 9KOJIOTUYECKOTO MBIIIJIEHHS], LIEHHOCTHOT'O OTHOILIEHUS K KUBOU IIPUPOJIE U YETIOBEKY.



bonbuioe 3HadeHwe OuWoONOTHS HMMEET TakKe JUIsl PELIEeHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpelHero oouiero ooOpa3oBaHus, counanu3auuu odyuatomuxcs. M3yuenne
Ounonoruun obecrieynBaet YCIIOBHSL JUIS (dhopMupoBaHHS MHTEJUICKTYaJIbHBIX,
KOMMYHUKAIIUOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpbI, CIOCOOCTBYET
MHTETpauy OUOJIOrMYECKUX 3HAHUN C MPECTABICHUSMU U3 JAPYrUX Y4eOHBIX MPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MONOKEHUS O MTpeIHa3HAUYCHUH YIeOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY JUIS OMNpENeNeHHs MOJIXOAOB K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPHIM OOYYarOIIUECs TOJIKHBI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpoBaHUs OOIIEH KYIbTYpHI, ONpEACIsIoImne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYKaIOIIEeH NPUPOJHOU cpele, BOCTpeOOBaHHBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHYECKOW nesTenbHOocTH. Ocoboe MECTO B ITOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJIEP)KaHUs, KOTOpbIE CIy)KaT OCHOBOM i (QOpMHUpPOBaHUS
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaina B MporpaMme Mo OuoJoruu
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTAX
J)KMUBOM TPUPOABI, O €€ YpOBHEBOM OpraHuM3aldd W JBOJIOLHMH. B COOTBETCTBHHM C 3TUM B
CTpYKType y4deOHOro mnpeamera «bHoNOrus» BBIIEICHBI CIEAYIOIINE COJIep:KaTeIbHbIe TUHUU:
«buonorus kak Hayka. MeToabl HAyYHOTO To3HaHUs», «KieTka kak Ouonoruyeckas CUCTeMay,
«Opranusm Kak Ouosiornyeckas cucremay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupa,
«OBOJTIOLINS )KUBOH MPUPOABI», «IKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

Ilenp u3ydyenus yudeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIJICHUE
00y4JarloIMMUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHANBHOM OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUUHBIX KU3HEHHBIX MPOOJIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelIeHueM caelyomuX 3aau:

OCBOEHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUH O OHMOJOTMYECKHX TEOpUAX, YUCHMSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWJIaX, CIYXKaIIUX OCHOBOM 1isi (popMHUpOBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KAapTUHE MHUpPAa, O METOJaX HAyYyHOTO MO3HaHUS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHBBIX CHCTEM pPAa3HOTO YPOBHS OpraHHU3allui,
BBIJIAIONITUXCST OTKPBITHUSAX U COBPEMEHHBIX MCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OyYaromMXCsl TO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKUX
CIIOCOOHOCTEH B MpoIecce aHAIM3a JAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUH HAYYHBIX B3TJISIOB,
UJEeN U MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3aluu;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH M OIEHWBATH SIBIICHUS OKPYXKAIOIIEro MUpPa KUBOW MPHUPOABI HA
OCHOBaHWU 3HAHUU U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Y OOYYAIOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYCHHE OHMOIOTHYECKHX
3HAHUM B MPAKTHYECKOW JEATEIBbHOCTH 4YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHI;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKUBOW MPUPOJIBI,
HE00X0IMMOCTH OEpEKHOTO OTHOUICHUS K HEeH, COOMIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUU
OHMOJOTUYECKHUX UCCIIEIOBAHMI;



OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUJIsl TOBBIIICHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN U YMEHUH B IIOBCEIHEBHOM JKU3HU JJIS OLEHKU
MOCNEACTBUIM CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpYXarouled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHKE U COOJIIOICHHE Mep PO HIIaKTHKH 32a007I€BaHUMA.

B cucreme cpennero obuiero oopazoBanus y4eOHBIH mpeamer «buonorusy, u3ydaemblil
Ha 0a30BOM YpOBHE, ABIISICTCS 0053aTEIbHBIM YU€OHBIM MPEIMETOM.

s u3ydyenust 6uosoruu Ha 6a30BOM YpOBHE CpeJHEro o01iero oopa3oBaHUsI OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM W mpaBoMm. Ponbs Ouosoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

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

JdemoHcTpaumuu:

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

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

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

Tema 2. JKuBble cucTeMbl M1 UX OPraHU3aI U,

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

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

JdemoHcTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKK IKU3HUY», «YPOBHH OpraHU3AIMH KUBOUH
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DJIEMEHTHI: MaKpOd3JIEMEHTBI,
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. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBl OEIKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoicTBa OenkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas crnemuduuHoctb. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapunbl (Kpaxmaj, TJIMKOTeH, IeJUTi0JIo3a). buonorndeckue GyHKIHMH
YTJIEBOJIOB.

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



Hyxneunoseie kucinotel: JIHK u PHK. Hykneotunbl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[Mutonoruss — Hayka o kierke. Kiierounass Teopusi — mpuMep B3auMOICHCTBUS HACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak nenoctHas >xuBasi cucrema. OO0Iue Npu3HaKy KJIETOK: 3aMKHYTast Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MpoKapuoTHUECKOr KiIeTKku. Kietounas crenka Oakrepuii. CTpoeHHE DyKapHUOTHUECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranousl kinetku: DIIC, annapar ['onpmku, muzocomsl. [TomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U IIACTHI.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA LIEHTP, IEHTPUOJIH,
PECHUUKH, KT'YyTUKU. DYHKINU OPraHOUI0B KIETKU. BKitoueHusl.

SAnpo — perynsaTopHslil 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. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes 6enkay, «CTpoeHne MOJIEKyIbl Oenkay, «CTpoeHue GpepMeHTan,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKU», «Y TIE€BOABD, «JIunuasm.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «l3ydueHue KaTaauTHYECKONW aKTUBHOCTH (EepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHass pabora Ne 2. «M3yuyeHWe CTpOCHHSI KJIETOK PACTCHUM, XKMUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIMS (IJIaCTUYECKU OOMeH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMAaHUHU MeTaboIn3Ma.

Tumnbel oOMena BemiecTB: aBTOTPOGHBIN U TeTepoTpodHbI. Poms gepmMeHTOB B 0OMEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunTe3a. Peakiuum ¢orocuHTesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HHU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl 3HepreTudeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTudecKkoi mHdopmanuu B KieTKe. | eHeTMUeCKui KOJ W ero CBOWCTBa. TpaHCKpUIIIHUSA —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W.
HBanoBckuii). OcCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO LIKMKIIa BUpYcoB. bakTepuodaru. boneznu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBA€MbIe BUpycaMu. Bupyc uMMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaa W HWHTETpasa.
[TpodunakTrka pacnpocTpaHCHHsI BUPYCHBIX 3200 ICBaHHIA.
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
dbyHkMoHUpoBaHue reHa», «Cunre3  Oenkay, «leHeTmueckuii  Kom», «Bupycsn,
«bakrepnodarn», «Crtpoenune wu ku3HeHHbIH 1ukn Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

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

Tema S. PasMHOKeHHe M HHAMBHAYAJIbHOE PAa3BHTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpOMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBI XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTtomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHNU3MOB.

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

[Tporpammupyemasi rHO€b KIETKU — 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, nmpoucxonsimue Ha craausx menosa. [loBemenne
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK y KHUBOTHBIX. [10JIOBBIE jKeNe3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHME W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaTro3oup,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHoe pa3BuUTHE (OHTOTeHe3). OMOpHOHANbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opraHoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYrHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

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

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHE pacTeHui», «JleneHne KiIeTku
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaJJUM OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawpomero», «KapuokuHe3 B KiIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-ammInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKUE 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
MUKpOIIpenapaTax».

Tema 6. HacjiencTBeHHOCTH M H3MEHYMBOCTH 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 (TUOPUIIOJIOTUYECKUM, LUTOT€HETHYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKHE MOHATHUSA. [ eHeTnyeckas CHMBOJIMKA, UCTIIOIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHMPOBaHMs. 3aKOH pAacIIEIUICHUs] NpU3HAKoB. [mnore3a uuctorel ramer. llomHoe n
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHyeckne OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpellMBaHUE.
Hcnonb30BaHue aHAMU3UPYIOLIETO CKPEIIMBAHUS [Tl OTPE/ICTICHUs TeHOTUIIA OCOOH.

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

XpOMOCOMHAasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OINpPEAEIEHUE N0Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PHUKAIMOHHON HM3MEHYHBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHasl, WiaM reHOTUIIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 ¥ TMONOBOM TpoOIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeH4nBOCTh. Kraccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHble. YacToTra U



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIJAOB B HACIEIACTBEHHOU
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TIE€HOTHUINA: IIOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio IIIIP-ananmmu3a. HacnenctBeHHsle 3a0oneBaHUS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue U TeHepaTUBHbIE MyTanuu. CTBOJIOBBIE KJIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMLIMHCKONW TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

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 pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemuBanue», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIWBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Bumbl wu3MenunBocthy», «MoaudukanronHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTnka rpymnn KpoBu», «MyTaloHHas
WU3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpuaHoe ckpemuBaHue», «llepekpé€ct XpoMocom», MHUKPOCKON H
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Telna), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

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

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTuueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuenue H. U.
BaBunoBa 0 LeHTpax MNPOMCXOXKIEHUS W MHOrooOpasus KyJIbTypHbIX 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.
Uucrtas nwHusa. CkpenyBaHWe YWCTHIX JHHUA. ['erepo3uc, WM TUOpHOHAs — CHIIA.
Hepoacreennoe ckpemuBanue — aytOopuaunr. OtnanéHHas ruOpuauzanmuss M e€ ycrexwu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIYy4YEHUE IOJUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOJCTBA. |'€HHAs HMH)KEHEpHUs. OTalbl CO3JIaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knerounsle
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHMe M dTudeckue npodiempl. 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», «Ilopoabl JOMaIIHUX >KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJsSKU IJI0JOB U KOPHEIUIOAOB NUKHX (OPM U KYIbTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TJIEMEHHYI0 (hepMy, COPTOUCIIBITATEIbHBIA YYacTOK, B TEIIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. JBosonMOHHAsA OHOJIOTHS.

[IpennochblIKu BO3HMKHOBEHHS 3BOJIOLMOHHON TEOPUHU. DBOJIOLMOHHAS TEOpHUS U €€
MecTO B Orosoruu. BivsHue 3BOIIOIIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzerenscrBa dBomonUHU. [laneoHTONIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnume GayH U Qpop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJACTBA U pa3iauuus 3MOPHOHOB pa3HbIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonoHHass Teopuss Y. [lapBuHa. [lpeanochliku BO3ZHHKHOBEHUS JIapBHHH3MA.
JIBIoKyle Cuibl  ABOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH pPECypcoB, HeompelenéHHas HW3MEHYMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocCHOBHBIE MOJIOKEHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBmwxynme cuibl ((hakTophl) HBOJIONUHM BUAOB B NpHpoJe. MyTallMOHHBIM mpolecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJHBI U Apedd reHoB. M3onauusa u
MUTpaIus.

EcrectBenHblif 0TOOp — Hampasistomuil ¢aktop sBosonnu. DOpPMBI €CTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK Pe3ybTaT dBOIONHH. [IpuMepsl TPUCTIOCOOICHMI
y OpraHu3MoB. ApoMop(03bl U UINO0ATANITALNH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpagpuueckoe, 3KOJIOrHUECKOE.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

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

[Toprpersr: 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 JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbBIll  0TOOP», «MHOroOOpa3ue COpPTOB pacTeHmit», «MHorooOpa3ue TOopos
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Unnoanantamuny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra mytemectBus Y. Jlapsuna», «bopsba 3a cymiectBoBaHue», «lIpucnocobieHHOCTH
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, KosuteKuus «[IpumMepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MoJielb «OCHOBHbBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butne Hacexkomoro», «Pa3BuTue mArymku», Mukpompenapat «Jpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TENa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpUCHOCOOIEHHOCTH OpraHusMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKHX  BEILECTB M3  HEOPTaHUYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasButne xusHum Ha 3emsie no dpam M nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas dpa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, METIOBOM.

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

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

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

OBOJIONMST YEJIOBEKAa. AHTpPOIOJOTHS Kak Hayka. Pa3BuThe mpencraBieHUd O
IIPOUCXOXKIECHNN YelloBeKa. MeTo/1bl u3yueHus: aHTponoreHesa. CxoacTBa v pa3inyus 4eJ0BeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJOMUTEKH, YETOBEK yMEINbIH,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BPONEOUAHAs (EeBpaszuiickas), HErpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
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 kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro mMupa», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOEHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCThI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KOJUTeKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

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

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil Mmy3ei).

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,
BHYTPUOpPraHU3MEHHas!.

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

AlOuotnueckue  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBUIO a0MOTHUYECKUX (PaKTOpOB. bruomornvyeckue puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu IOMYJIALMU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JluHamuka
YUCJIICHHOCTHU MONYJSLUU U €€ PEeTyIIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, 3. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
uHy30pun-Typenbkn», «lIumespie nenmny.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

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

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJISAIMA Pa3HBIX BUOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [loHsiTHE 00 »KOCHCTEeME M OHOTEOIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: TPOJAYIEHTHI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IOKa3aTeN SKOCHCTEMBI: OHoMacca,
OPOAYKIHsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETyIIsusl, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KocucTeMBbl. buonoruueckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpa3us Ha 3emiie.

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

KpyroBopoTbl BemecTB M OWOT€OXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

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

CocymiecTBoBaHM€e NMPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 61opazHo00pa3usi Kak OCHOBA
ycroifunBocty Onochepsl. OcHOBa PallMOHATIBLHOIO YIPABICHHs MPUPOTHBIMU pECypcaMu U UX
ucnosib3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuubl u cxemsl: «Ilumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoMOrMUecKas mnupamuia», «buocdhepa u yenoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BosoEMay, «ArporeHo3», «l[IpuMepHbIE aHTPOTIOTCHHBIE BO3ACHCTBUS Ha TIPUPOAYY,
«BaxkHeiilme MCTOYHHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOia», «llouBa — BakHeifmmias
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nNouBy, «I[lapHukoBsIi AP hexT», «DaKTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mmas cTtpykrypa ouochepsi», «Pacpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN 3KkpaH Ouochepr», «KpyroBopor yriaepona B OGuocheper,
«KpyroBopoT a3ota B mpupoae».

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



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKAIME K Pa3HbIM 3KOJIOTMYECKUM IpylIiaM ogHoro Buaa, KpacHas kuura Poccuiickon
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBiIMBarOTCA TpeOOBaHUS K peE3yJlbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CIEyIOIIME  COCTABIIAIOIIME: OCO3HaHME OOYyYaroIIMMHCA  POCCUHMCKONW  Ipa)JIaHCKON
WJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPHUYECKHUX TPAJWLUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJOTMUYECKOTO MPaBOCO3HAHUS, CIHOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKI/IMI/I
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMH, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHefI Mno3uuuu JINYHOCTH, IMATpUOTU3MaA,
YBaXXEHMSI K 3aKOHY M IPABOMIOPSAAKY, YEIOBEKY TPyJAa U CTapUIEMy ITOKOJEHUIO, B3aUMHOIO
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIMUXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paCInpC€HUC KHU3HCHHOI'O0 OIIbITa W ONbITa ACATCIBHOCTU B IPOLCCCC pCaln3alliid OCHOBHBIX
HaHpaBJ'[eHI/II\/'I BOCIIATATEIBHOMN JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOHMX KOHCTHTYIIMOHHBIX IIpaB H 06${3aHHOCTeI\/'I, YBAXXCHHUEC 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HUIIMI0O TI0O OTHOIICHHIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMCHUC YUYUTHIBATDH B CBOUX HGﬁCTBHHX HGO6XOIII/IMOCTI> KOHCTPYKTUBHOT'O
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MTOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B TPOIECCE COBMECTHOIO BBINOJHEHUS YUeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

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 KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHWE K MPUPOAHOMY HACIEAUI0 M MaMATHUKAM IIPUPOJIBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OMOJIOTUY, TOHUMAaHH 3HaU€HUs1 OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

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

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEACHHUS;

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

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POIMUTENISIM, CO3JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

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
3MOIMOHAJIBLHOIO 0JIArONOJIYYH s :

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
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, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJEICTBHN M HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TFOTOBHOCTb K aKTUBHOU JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBHIMONHATH — TaKYIO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30oBaHHUIO M CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCEi
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

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

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH CPeIbl;

OCO3HaHHUE TTI00aTBHOrO XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel MX PelicHUS;

CIIOCOOHOCTH UCIOJB30BaTh MPUOOPETACMbIE TIPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B IMPUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTUBHOE HEIPUSATHE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HYKOJIOTMUYECKUE MOCIEACTBUS IPEANPUHIMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBINIICHUS, SKOJOTUYECKON KYIbTYphI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAJIbHOM IpakTUKE, TOTOBHOCTHM K YYacTHIO 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 CBOET0 MECTA B MOJUKYIBTYPHOM MUPE;

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

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTaBICHHS 00 OKpYKaroIeM
MHpE Kak O €eIWHCTBE TNPHUPOABI, YEIOBEKa U OOIIeCTBA, B TMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHru! MPoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHMOJIOTHH JJII COBPEMEHHOW IMBUIM3AIMU: 00ECTICUCHHS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aTbHBIX
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 TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil py U3y4eHUn OHOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS IS aHaidn3a W OOBSICHEHHS SBICHUN
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 HCIOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTh OCYILIECTBIISTH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

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

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUsS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOZ0B MO3HAHMSI, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHS,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTuX), YHUBEpCaJIbHbIE
yueOHble JEeHCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ecreunBalOIINe
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble y4yeOHble JEWCTBUS B I103HABAaTEIbHOH W
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpPaMMbl CpEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPAXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POpMYJIMpOBaTh M aKTyaJU3UpoOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTHUYECKUX
HNOHATUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATH CBA3H C JPYTUMHU MOHATHIMM);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

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
BBIBO/JIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILIEHHHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIeMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJBTATOB LEJSM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEI0BATENBCKON U NMPOEKTHOW JEATENbHOCTH, HABBIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INYHbIX METO0B IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTyallUsiX, B TOM 4HUCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMUHOJIOTHEN, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BATENbHOU JEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaXOAWUTb AapryMeHThl [UIsl Jl0Ka3aTeabCTBa CBOMX YTBEpPXKJIEHUI,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOKMCK INEpPEeHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KHU3HEIEeATEIIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX YUEOHBIX IPEIMETOB;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh Y HETPOTUBOPEUUBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /IJ1s BBIIOJIHEHUS YU4EOHbIX 33/1a4;

npUOOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJTh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CPEICTBA NpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIETh HABbIKAMHU pACMO3HABaHUS U 3alIUTHl HHPOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUANIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 33/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JUAJIOra WIM JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IMKTHBIX CUTYallud, YMETh CMATYATh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
peleHn: OMOIOTUYECKOH MPOoOIeMbl, 000CHOBHIBATh HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEATEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsiajeHHe YHHBEPCAJIBLHBIMHU PeryJsiTHBHBIMY 1CHCTBUAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX WM IOCTYIKAX I10 OTHOLICHHMIO K >KMBOM IIPUPOJIE, CBOEMY 3JOPOBBIO U 3J10POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITH IIJIaH PelIeHusl MpoOIeMbl C YUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CUTYyalllsIM, BHOCHUTb KOPPEKTUBBI B JESATCIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OIEHKU CUTYaIiH, BBIOOpAa BEPHOTO 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;

IMPUHUMATh MOTHUBBI U a@pTYMEHTHI JPYTHX IIPHU aHAIHU3E PE3yNbTaTOB AEITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonoruu 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 pEalbHbIX >KM3HEHHBIX CUTYyalUsX, CBs3aHHbIX C Ouosorueil. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

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

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe U pOJM OUOJIOTMM B CHCTEME HAayYyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [T PEeLIeHMs] 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
(penpoyKiys), HaCIEICTBEHHOCTh, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Menpnens, T. Moprana, H. W.
BapunoBa) u yuenus (0 HeHTpax MHOro00pasus U MPOUCXOXKICHUS KyIbTYpHBIX pacTenuil 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)KEHHWE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIENSTh CYIIECTBEHHbIE MPHU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAILlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHS, PA3MHOXKEHUS, 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
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXAIOIIUX JIOAEH, COOJIOACHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jayd Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAINH, HAYYHO-TIONYJISIPHBIE MaTepUAIIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh CO/IeP)KaHNe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BT, TIOMYJISIIIHS,
reHooHA, SBONIONMS, JBWXKYHUIME CHUIBl  ((aKTOpbl) 3BOJIOLUH, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAsiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIAJIETh METOJAaMH HAYYHOTO IMO3HAHWS B OMOJOTHWHU: HAONIOJCHHE W OIMCAHHE
KUBBIX CHCTEM, TIIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHHE OHOJIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3yJIbTAaTOB, HMCIIOJB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOoBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YCHHbIC 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30MaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXKAIOIIUX JIOJAEH, COOMIOAEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPOIHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOTIONIL30BAHMS,

yYMEHHE peIIaTh 3JIEMCHTapHbIC OWOJOTMYECKUE 3aJadyd, COCTABISATH CXEMbI IEpPEeHOCa
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

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

yMEHHE KPUTHYECKU OILICHMBATH W WHTEPIPETUPOBATH WH(OPMAIHIO OUOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo 4acoB
HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM (pPOBbLIE)
Ne ni/m Konrpoabnbsie IIpakruyeckue
NMPOrpaMmblI Bceero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoTsbI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
2 JKuBble CUCTEMBI M X OpraHu3aIus 1 https://m.edsoo.ru/L7K105N9Q
3 XVWMUYECKUH COCTaB ¥ CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/A614J7H5H
4 KuzuenesreabHOCTb KJIETKH 6 https://m.edsoo.ru/W4T1H4X1L
P
5 BSMHONCCHHE 1 HHANBIAYAIRHO® 5 1 https://m.eds00.ru/BIM3D1040
pa3BUTHE OPraHU3MOB
H
6 ACHICACTBEIHOCTD | HSMEHTHBOCTD 8 15 https://m.edso0.ru/K4Q4P3Z3Y
OpPTaHU3MOB
C .0
7 CIICKII OPTaHiEMOB. LICHOBE 3 https://m.edso0.ru/G8F5Q0R3K
OMOTEXHOJIOTHU
8 PeszepBHOE BpeMms 1 https://m.eds00.ru/D40108L0S
OBILIEE KOJIMYECTBO HACOB I10 34 0 4
[TPOT'PAMME



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbusie  IIpakrunyeckue

NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoTsbI
DBOJIIOIMOHHAS OMOJIOTUSA 9 1 https://m.edsoo.ru/R6GOTOB2H
B
O3HUKHOBCHHC 1 PasBUTHE UMM Ha 9 0.5 https://m.edsoo.ru/Y9H2Q3P9A

3emie
OpranusMbl 1 OKpyXkKarouias cpeaa ) 1 https://m.edso0.ru/QOF7W3Q4C
Co00111eCTBa U DKOJIOTMYECKUE CUCTEMBI 9 https://m.edso0.ru/Z3D90Q3V0S
PesepBHOE Bpemst https://m.edso00.ru/POD3V1J6C

OBIIEE KOJIMYECTBO HACOB I10

I 34 0 2.5

[NPOT'PAMME



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne JIeKTPOHHBbIE MU(PPOBHIE
Tema ypoka KonrTpoabubie IIpakruueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 buosorus B cucreme Hayk 1 https://m.eds00.ru/L3N5X6G2Y
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta No 1
2 «Vcnonp30BaHue PA3TMYHBIX METOJIOB 1 0.5 https://m.edso0.ru/J3G9X4D7E
P U3YICHUH OMOJIOTHICCKUX
00BEKTOBY
b
3 MOJIOTUYECKUE CUCTEMBI, MPOLIECCHI U UX 1 https://m.edsoo.ru/PEABWEC2X
U3y4eHUe
X €CKUH .B
4 HMITHECKHI COCTAB IJICTKH. BOJa H 1 https://m.edsoo.ru/H9K8AGCIF
MUHEpaIbHBIE COJIH
5 benku. CoctaB u ctpoeHue 6eIKoB 1 https://m.eds00.ru/Q6J215K1J
DepMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne
6 | «3ydeHne KaTaIuTHYECKOU 1 0.5 https://m.eds00.ru/P8Q204TOF
AKTUBHOCTH (pepMEHTOB (Ha IpUMEpe
aMUJIa3bl WM KaTajaasbl)»
7 Yraesoapl. JInnuast https://m.eds00.ru/Q8Y8G5J1B
Hyxnennoseie kucinotsl. ATO https://m.eds00.ru/M1Q8NOY5C
Hcr .
9 OPH T METOIN H3YHOHIL IIeTiH 1 https://m.edsoo.ru/AOPOE1L6Q
Knerounas Teopus
10 Knerka xak nenocTtHas )KuBasg CUCTEMA https://m.edsoo.ru/I8B9Y9Z1N
11 CrpoeHune 3yKapuOTUYECKON KIIETKH. 0.5 https://m.edsoo.ru/USC3M3A10



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O

JlaboparopHas pabota Ne 2 «M3yueHue
CTPOCHHS KJIETOK PAaCTCHUH, KMBOTHBIX,
rpuOOB 1 OAKTEPHiA 110]] MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIpEnapaTax u ux
OITUCAHHUEC»

12 OOMeH BeIIeCTB WM METaboIM3M https://m.edsoo.ru/W3W7F8M9B
13 ®orocuHTe3. XeMOCUHTE3 https://m.edsoo.ru/E1Z2R009B
14 DHepreTuyeckuii o0OMeH https://m.edsoo.ru/H3D3Y6V0OH
JKu3HeHHbIN MK KIeTKU. [{enenue
KIeTku. Muto3. JlabopaTopHas pabora Ne
15 3 «Habmonenne MUTO3a B KJIETKAX 1 0.5 https://m.eds00.ru/EOX7D6P5C
KOHYMKa KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTpenaparax»
16 buocunres 6enka. Peakuus MaTpuyHOTo 1 https://m.edsoo.ru/E3R8I3D8]
CHHTE3a
17 Tpaucnsius — OuocuHTe3 Oenka 1 https://m.edsoo.ru/ESTON8W9OH
18 Hexknerounsie hopmbl )KM3HU — BUPYCHI 1 https://m.edso00.ru/J3B9G7A8B
19 @opMBI pa3MHOKEHHUSI OPraHU3MOB 1 https://m.edsoo.ru/P7EQV8VOS
20 Meiio3 1 https://m.eds00.ru/VOS8G3AE6W
OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX
kietok. OmnonorBopenue. JlaboparopHas
21 pabota Ne 4 «3yueHne CTpoeHuUs 1 0.5 https://m.edso0.ru/B5G7Q9IN3B
TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpernaparax»
22 WNHauBuayansHOE pa3BUTHE OPraHU3MOB 1 https://m.edsoo.ru/A8S8WIF2F
23 FerteTiia — Hayka 0 HacleCTReHROCTH 1 https://m.edsoo.ru/E2A4C4G5I
U U3MEHYUBOCTH
24 3aKOHOMEPHOCTH HACJICIOBAHUS 1 https://m.eds00.ru/X0T3G9D4X



https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X

NpU3HAKOB. MOHOTHOpUAHOE
CKpEeIMBaHHE

25

26

27

28

29

30

JuruOpunHoe ckpeniuBaHue. 3aKOH
HE3aBHCHUMOTO HACIIeI0BAHUS TPU3HAKOB

CueruieHHOE HacJeI0BaHUE TIPU3HAKOB.
JlaGopaTtopHas pabora Ne 5 «3yuenue
pe3ysIbTaTOB MOHOTHOPUIHOTO H
JUTHOPHTHOTO CKPEIUBAHUS Y
Jp030(hUITBI HA TOTOBBIX
MUKpOIIpEnapaTax»

I'eneTrnka nona. Hacinenosanue
MIPU3HAKOB, CIEIIJIEHHBIX C TIOJIOM

N3menunBocTs. Henacnencreennas
U3MeH4nBOCTh. JJaboparopHas pabora Ne
6. M3yuenne MoaupUKaliMOHHON
U3MEHYUBOCTH, IOCTPOEHUE
BapUaILMOHHOTO Psi/ia U BApHUALIMOHHOM
KpHUBOW»

HacnencrBeHHast ©3MEHYMBOCTD.
JlaboparopHas pabota Ne 7. «AHanu3
MyTalui y Jpo30(uisl Ha FOTOBBIX
MHUKpOIpenapaTax

I'enetuka yenoseka

0.5

0.5

0.5

https://m.edsoo0.ru/USM0QO0T6M

https://m.edsoo.ru/B3F9A3Y7K

https://m.edsoo.ru/F6T4C9V1Z

https://m.edso0.ru/SOLOX1U5X

https://m.edso0.ru/X008Q8M6C

https://m.edsoo.ru/K9JOM1Y4N

31

32

Peseprubiit ypok. O600111eHIE TIO TEME
«HacnecTBeHHOCTh M I3MEHYUBOCTH
OpPTaHU3MOB»

CCJ'ICKI_II/ISI KaK HayKa U ITponecc

https://m.edsoo.ru/H2D5H9X4W

https://m.edsoo.ru/W9F9POH3Y

33

MGTO)II)I U JOCTHUIXXCHUS CCIICKIINU

https://m.edsoo.ru/D2L0Y6L3S



https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S

pacTeHUM U KUBOTHBIX

34 buorexHoorusa kak oTpaciib

IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

https://m.edsoo.ru/Y9Q2W2uU4V



https://m.edsoo.ru/Y9Q2W2U4V

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

OBOJIIOIUS ¥ METOIBI €€
W3YYCHHUS

Hcropus pa3Butus
MIPEJICTABICHUH 00 IBOFOIHH

https://m.edsoo.ru/T1A2H004W

https://m.edsoo.ru/K4X7N1R3K

MukposBonronus

https://m.edsoo.ru/D2UGE3B0OY

[Momynsinust Kak 3JIeMEHTapHas
€IMHUIIA BUJIA U DBOJIOIHH.
Jlaboparopuas padora Ne 1
«CpaBHEHUE BUJIOB 110
MOP(OIIOTHIECKOMY KPUTEPHIOY

0.5

https://m.edsoo.ru/O9U2M5L5H

JIBUOKyIIHE CUTIBI
(amemeHTapHBIE (HPaKTOPHI)
SBOJIIOLAA

EctectBenHsIit 0TOOp 1 €ro

¢bopmbl

https://m.edsoo.ru/R9B8I6ASL

https://m.edsoo.ru/H2R2B9K4P

Pe3ynbTaThl 3BONMIOLMN:
MPUCIIOCOOTIEHHOCTh OPTaHNU3MOB
U BU1000pazoBaHHUe.
JlaGopatopHnas pabota Ne 2
«Onucanue NpucrnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCHUTEIHLHOI0
XapakTepa

Hanpasnenus u nytu

0.5

https://m.edsoo.ru/X2U8Z1K4N

https://m.edso0.ru/N3B0G3K9D



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N
https://m.edsoo.ru/N3B0G3K9D

MaKpO3BOJIIOIHNN

10

HeobOpatumocTs 3BOTIONINH

WcTopus xu3Hu Ha 3emiie U
METOJIbI €€ U3yUCHUS

https://m.edsoo.ru/Z7H7Q5R9J

https://m.edsoo.ru/K2G8W1Z22W

11

12

13

14

['urioressl mpoucxoxACHUSA
’KU3HU Ha 3eMiie

Pa3Butue xxu3Hu Ha 3eMiie 110
Ipam | mepuoam

OCHOBHBIE 3TaIlbl YBOJIIOIUN
PaCTUTEIHLHOTO U KUBOTHOTO
mupa. [Ipaktuueckas padora No 1
«M3yueHne uCcKomaeMbIxX
OCTaTKOB PACTEHUH U )KMBOTHBIX
B KOJUICKIIMSIX)

CoBpeMeHHas cucrema
OpPraHUYECKOTO MHpa

0.5

https://m.edsoo.ru/U604K7W7W

https://m.edsoo.ru/K3B9Q0H4U

https://m.edso00.ru/Q6E3C3W7X

https://m.edso0.ru/G5T0A6UQG

15

16

17

DBOJIOIMS YeTIoBeKa
(anTpoOmIOTEHE3)

JBxyuye cuibl ((akTopsl)
aHTpOIIOTeHe3a

OcHoBHbBIC CTaauu 3BOJOINHA
YCJIO0BCKa

https://m.edsoo.ru/M2G5Q6F5N

https://m.edsoo.ru/P1H5B7N2Y

https://m.edso0.ru/D2J2T6Z0L

18

19

20

YenoBeueckue pacel U
MIPUPO/IHBIE aJaNTallK YeJIOBEKa

PesepBHelil ypok. O600IIEHHE 10
TeMe «BO3HUKHOBEHUE U
pa3BUTHE )XKU3HU Ha 3eMIIe)

OKoJiorus Kak HayKa

https://m.edsoo.ru/Y6J6 T6R3P

https://m.edsoo.ru/Z8H8D6M8B

https://m.edsoo.ru/W2W7M1Z8Y



https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y

21

Cpenpl oOuTaHus u
IKOJIOTHYECKUE PaKTOPHI

https://m.edsoo.ru/A504Z8V1L

22

23

AOGuotnueckue GaKkTopshI.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue
0CcOOEHHOCTH pacTeHui u3
pa3HBIX MECT OOUTAHHSIY.
Jlaboparopnas pabota Ne 4.
«BnusiHEE cBETa Ha POCT U
pa3BUTHE YCPEHKOB KOJIEyCay»

buotnueckue hakTopsl

0.5

https://m.edsoo.ru/FSM2L 3R8S

https://m.eds00.ru/Q9Z3R2Y0Z

24

DKOJIOTHYECKHUE XapaKTEPUCTUKU
nonyisanuy. [Ipaktuaeckas
pabora Ne 2 «IToxcuér
IJIOTHOCTH IOMYJISALUNA Pa3HBIX
BHJIOB PACTCHUIN»

0.5

https://m.edsoo.ru/H5J8R3N9P

25

26

CoobmiecTBa OpraHu3MOB —
OHoLEeHO03

DKOJIOTUYECKHE CHCTEMBI
(9KOCHCTEMBI)

https://m.edsoo.ru/Z6J8H0G8B

https://m.edsoo.ru/L4F7FOR2W

27

OcCHOBHBIE TTOKa3aTeNN
YKOCHUCTEMBI. DKOJIOTHYECKHE
nupamuibl. CBolicTBa
skocucreM. Cykieccus

https://m.eds00.ru/G3M3T9D20

28
29

[IpupoIHBIE S5KOCUCTEMBI

AHTpOHOFCHHLIC 9KOCHCTCMbI

https://m.edso0.ru/X9K1X9S6l

https://m.edsoo.ru/P5D2A0F8T

30

buocdepa — rinobanpHas
AKOCHCTEMa 3eMIIn

https://m.edsoo.ru/M601B3B6R



https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R

3aKOHOMEPHOCTH

31 1 https://m.eds00.ru/G3X3B7G9A
CyIIeCTBOBaHUS OMoChepbl
q

32 CHOBEHECTBO B bHochepe 1 https://m.edsoo.ru/N2Q8H4U71
3emMitu
C

33 OCYHICCTBOBANHE HPHPOJIBL 1 1 https://m.edso0.ru/Y8Q8X900G
YeJI0BEYeCTBa
PesepBHeIit ypok. O6001ICHNE

34 TeMbl «CooO1iecTBa u 1 https://m.edsoo.ru/E6M1R5V2D
SKOJIOTUYECKUE CUCTEMBI»

OBLIEE KOJIMYECTBO YACOB I10 34 55

[NPOTPAMME



https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMble NMpeaAMETHBIC PE3YJILTATbl 0CBOCHUSN OCHOBHOI
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHMCKHX M 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHATBLHON TPAMOTHOCTH 4YeNIOBEKa [UJISl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue pacKpblBaTh COJEpXkKAHUE OMOJIOTMYECKUX TEPMHUHOB U
MOHATHIA: XKHU3Hb, KIIETKA, OpraHu3M; MeTabom3M (0OMEH BEIIeCTB H
MIPEBpPALLICHUE JHEPrHM), TIOMEOCTa3 (CamMOperyJsiuus), YypOBHEBas
OpraHu3alysl KUBBIX CUCTEM, CAaMOBOCHPOM3BEACHUE (PENpOaYyKIIHs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYECKHe TEOPUM (KIETOYHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pa3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUS B OHOJOTUH
(HaOnrofieHWe W OMKMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3alus W TMpOBEAeHHE OHOJOTHYECKOrO  JKCIIEPUMEHTA,
BBIIBIDKEHHE  THUIIOTE3EL; BBISIBJICHHE  3aBUCUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMH, OOBSICHEHHE TONYyYEHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB; OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB U
MIpEeBpAICHUS] DHEPrUM B KIETKE, (OTOCHHTE3a, TUIACTHYECKOTO H
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3sMHOXKCHUS,  HHIUBUAYAIBHOTO  Pa3BUTHS

opranu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA TPAKTHYCCKUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMU U OMOTEXHOJOTHHM [UIsl pallOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'C€HCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIHIMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA JJIA IMpeaACKasaHus

HacCJICOOBaHHW ITPU3HAKOB Y OPTraHU3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Tpu paboTe C Y4eOHBIM U JIaOOpaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3ianyHbIX ucTouyHUKOB (CMMU, HayyHO-IONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHue co3iaBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIC COOOIICHUS,
000011251 6MOIOTHYECKyl0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOUYHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHUK O MECTE M POJIM OWOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosnoruy; (pyHKUMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa JUIsl pelleHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJep)KaHuE OHOJOTHYECKHMX TEPMHUHOB H

MOHSTHM: BUJ, HOMYJIsIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLEHTBl,  IeMA  MUTAHUS,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLMU), 3aKOHBl U
3aKkoHOMepHOCTH (3apojsbiimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasiaeHui u myrei sBosmonu A.H. Cesepuosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIajeTb METOJAMU HAYYHOTO T[O3HAHHUS B OHOJNOTHH
(HabmroleHHEe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3alys W MPOBEJICHUE OMOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
HCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMECHHC

ACJIaTh BBIBOJAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, NOMYNIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JI€HUCTBUS SKOJIOTMUECKUX (HAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B DKOCHCTEMAX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOTeOXMMHYECKUX IIMKJIOB B Onochepe

VYMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJIA 00BSICHEHNS
OHMOJIOTHYECKHUX mponeccoB u SIBJICHI/Iﬁ, IJI TIPUHATUA IMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETISAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOITUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TOBEACHUA B OKPYXKAIOIIEW NPUPOJHOU  CpEIE;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI paliluOHAJIBHOTO ITPUPOAOITOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI IepeHOoca BEIIECTB U YHEPTUHU B SKOCUCTEMAX (1IeMU MUTaHUs)

YMeHue BBINOJHATH JIA0OpaTOpHblE M NpaKTUYeCKue padoThl,
coOmonath mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcToYHUKOB (CMMU, HayuHO-IONYJsipHBIE MaTepUAIIbI);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HHUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 MHOOPMAIIMIO M3 HECKOJIBKUX MCTOYHHUKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouoaoruu




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
1

1.1

1.2

IIpoBepsieMblii 31eMeHT COAepPKAHUSA

buonorus xak Hayka

buonorus — Hayka o uBoil mpupoje. Ponp OGuonoruu B popmMupoBaHUN
COBpEMEHHOM HayuyHOU KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK
MeTop1 TO3HAHUS KUBOW MPUPOJIEI (HAOIIOACHHE, SKCIIEPUMEHT, ONKCaHuE,
U3MepeHue, KiaccuuKaiys, MOACTUPOBAaHHE, CTaTUCTHYECKas oOpaboTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

JXussie cucremsl (OHOCHCTEMBI) KaK IpeAMET n3ydeHus: ononorun. CBOHCTBa

OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpoBHU Opranuszanuu OMOCUCTEM: MOJIEKYJISIPHO-TEHETUUECKHM, KIETOUHBIH,

OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

3.1

3.2

XUMHUYECKUM COCTaB KIETKH. XHMHUYECKHE DJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMECHTHI. Boma u MHHCPAJIbHBIC BCUICCTBA. cDyHKI_II/II/I BOAbI H

MHHCPAJIBbHBIX BEHICCTB B KJICTKC. HozmepmaHI/Ie OCMOTHYECKOTO Oananca

benku. CoctaB u cTpoeHne 0eiaKoB. AMHUHOKUCIOTHI — MOHOMEpHI OEIKOB.
He3zamenuMble W 3aMEHHMBbIE aMHHOKHCIOTHI. AMHHOKHCIOTHBIA COCTAB.
YPOBHU CTPYKTYpBI OEITKOBON MOJIEKYJIbI (IEPBUYHASI, BTOPUYHAS, TPETUYHAS
U YeTBEPTUYHAS CTPYKTypa). XMMHUECKHe CBOWCTBa OenkoB. buonornyeckue
GbyHKIIN OEIKOB.

®epMeHThI — Onosiornyeckue karanuzatopsl. CTpoeHue pepMeHTa: akTUBHBII
LEeHTp, cyOcTpatHas crnenupuyHocts. KopepmenTtsl. Burtamunbl. OTnnuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIu3aTOpPOB

3.3

3.4

VYrneBonmpl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W JI€30KCHpHO03a),
aucaxapuabl (caxaposa, JIaKTo3a) W Tojucaxapubsl (Kpaxmal, TIHKOTEH,
Hemnono3a). buonoruueckue QyHKIUU yriIeBOJOB.

Jlunuaer:  TpurmMnepuasl, crepouabl, (Gochomunuasl.. [wapoduasHO-
rusipopoOHbIe cBOMCTBa. buonoruueckue ¢yHkiuu naunuaoB. CpaBHeHHE

YrijIeBOJ40B, OCIIKOB M JIMIIU0B KaK UCTOYHHUKOB SHCPTHUUN

Hyxneunosbie kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMepsI
HYKJIEMHOBBIX KucinoT. Ctpoenne u gpynkuuu IHK. Ctpoenue u QyHKIHH
PHK. AT®: cTtpoenue u GyHKIIHH




3.5

[wuronorus — Hayka o kierke. Kierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Kretka kak nenoctHas xuBas cucrema. O01ne npu3Haky KIETOK: 3aMKHYTast
HapykHass MmemOpana, mosekynbl JJHK kak renernueckuii anmapar, cucreMma

cuHTe3a OeJika

Tunbel knerok: »sykapuoTHueckas M IHpokapuorndeckas. OcCoOEHHOCTH
CTpOCHHUSI TNpPOKApUOTHYECKOM KIeTkH. KiletouHas creHka OakTepuil.
Crpoenue »ykapuOTHYECKOW KIETKH. OCHOBHBIE OTJIUYHS PACTUTEIIHLHOM,

YKUBOTHOM ¥ TPUOHON KIICTKH

3.8

3.9

3.10

4.1

4.2

4.3

IIoBEpXHOCTHBIE CTPYKTYpPHl KJIETOK — KIIETOYHAsl CTEHKA, ITIMKOKAIMKC, UX
¢bysukuuu. [Inazmaruueckas memOpana, e€ cBoiictBa U ¢pyHkuuu. L{uromnnazma
u e€ opranoupl. OJHOMEeMOpaHHbIE OPraHOUABI KJIETKH: SHAOIIa3MaTHUeCKast
cerb (OIIC), anmapar I'ombaku, sm3ocoMsbl. [1oyaBTOHOMHBIE OpPraHOMIbI
KJIETKA: MUTOXOHJPHH, Iu1acTubl. [IponcxoKaeHne MUTOXOHIPUM U TUIACTUL.
Bunpl mnactun. HememOpaHHbie OpraHOUIbl KJIETKUA: pUOOCOMBI, KJIETOYHBIN

LHECHTP, pCCHUYKHU, KT'YTUKH. CDYHKI_II/II/I OpraHouI0B KJICTKH. Bxarouenus

SAnpo — perynaropubiii neHTp kietku. CTpoeHue sizpa: siiepHas 000104Ka,

KapuoIuiaMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI
TpchnopT BCIICCTB B KJIICTKC
XHSHGI[GSITCJ’II)HOCTI) KICTKHN

OOMeH BelecTB, WIK MeTab0IM3M. ACCUMIIIALUS (TUIACTUYECKUIT OOMEH) U
JTUCCUMUIISIINS (SHEPTeTUYECKUN 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpoliecca
MeTtabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U TIeTepOTPOQHBIN.

Pons (I)epMeHTOB B OOMEHE BCIECCTB U NPCBpPALICHNUU SHEPIUU B KIICTKE

®orocunte3. CperoBas u TemHOBas (a3el  (orocuHTeza. Peakuuu
dotocunTe3a. DPdexTuBHOCTh (PoTOCHHTE3a. 3HaYeHHe (OTOCHUHTE3a IIs
KU3HU Ha 3emuie. BiusHuMe ycrmoBui cpenbl Ha (DOTOCHHTE3 W CIHOCOOBI
TTOBBIIICHUS €T0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XeMocHHTe3. XEeMOCHHTE3UPYIOIINE OaKTepuu. 3HAYCHHE XEMOCUHTe3a IS

SKA3HU Ha 3emiie

DHepreTudecknii oOMeH B KieTke. PacieruieHue BelIeCTB, BBIICICHHE U
AKKyMYJUPOBAaHUE DSHEPTHH B KJIETKE. OTambl JHEPreTHYECKOTO OOMeEeHa.
I'muxonus. bpokenne u ero Buasl. KucmopogHoe OKUCICHUE, WM KIIETOYHOE

npIxaHue. DPPEeKTUBHOCTh YHEPTETUUECKOT0 OOMEHa

4.4

Peakuuu wmatpuuHoro cuHte3a. ['‘eHermueckas wuHpopmanus u JIHK.
Peanuzanus reHerndyeckoit nHpopMalyuu B kieTke. [ eHeTHueckuit Koj u ero
cBoiictBa. Tpanckpunius — wMatpuunblii cuHTe3 PHK. Tpancmauusa —

ouocunTe3 Oenka. KogupoBanue aMuHOKUCTOT. Postb pubocom B OMOCHHTE3E




OeJka

4.5

Hexnerounsie ¢hopmbl xu3Hu — BUpychl. Mcropust otkpeitust Bupycos (.M.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuid, XKUBOTHBIX M YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc wummyHonmedurmra denmoBeka (BUY) — Bo3OyauTens

CIIN da. [TpodunakTrka pacpoCTpaHeHUsI BUPYCHBIX 3a00JIeBaHUIN

PasMHOkXEeHME U MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

KreTounslii UK, WM JKU3HEHHBIM LUK KiIeTku. WHTepdaza m MuUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Permkanus — peakiuss MaTpUIHOTO
cunte3a [JHK. Ctpoenmne xpomocom. XpOMOCOMHBIN Ha0Op — KapUOTHIL.
JIUMIIONAHBIT Y TalJIOWJHBIA  XPOMOCOMHBIE HaOOphl. XPOMaTHBI.
[uTosIOrnYecKkre OCHOBBI PA3MHOXKEHUS W HWHAWMBHUAYAJIbHOIO Ppa3BUTHS
OpraHU3MOB.

Henenne kietkn — Muto3. Ctaguu murosa. IIpoueccsl, nmpoucxonsniye Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHU3MOB: Oecronoe U nosoBoe. Buasl 6ecnonoro
Pa3MHOXKEHHUS: JEJIEHUE HaJBOE, MOYKOBAHME OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE  pPa3MHOMKEHHE. UckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAUYCHUEC IJI CCJICKIIUN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.
Metiio3. Cragun wmeiosza. [lporeccel, mpoucxojsiue Ha CTaausx Menosa.
IloBenenne xpomocom B menose. Kpoccunrosep. buosorndyeckuii cMmbici u

3HaYEeHNE MEN03a

I'ameTorenes — mpouecc 0Opa3oBaHMs TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TosnoBble Kenme3bl: CEMEHHUKM W sSMYHUKH. OOpa3zoBaHuUE U pPa3BUTHE
MIOJIOBBIX KJIETOK — TaMeT (CIepMaTo30Mj, SIEeKIeTKa) — CIepMaToreHes u
ooreHe3. OcoOeHHOCTH CTpoeHMs SHIEKIETOK M CHEpMaTO30HJIOB.

Onnonorsopenue. Ilaprenorenes

WupuBuayansHoe pa3Butue  (OHTOreHe3). OMOpHOHANbHOE  pa3BUTHE
(omOpuorene3). Ortambl SMOPHOHATBHOTO PAa3BUTHS Y  TMO3BOHOYHBIX
KUBOTHBIX: JApoOJeHHe, ractpyisuus, opraHoreHe3. I[locTamOpuoHanbHOE
pa3BuTHe. TuIBl MOCTAIMOPHOHAIBHOTO PA3BUTHUS: MpPSIMOE, HEMpsIMoe
(MmmunHOYHOE). BnusHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Pocrt m pasButme pacrenmii. OHTOre€HE3 LBETKOBOTO PACTEHUS: CTPOCHHE

CCMCHU, CTaIUN PASBUTUA

HaCHeHCTBGHHOCTL U USMCHYUBOCTb OPTaHHU3MOB




6.1

IIpeamer u 3amaum re”etuku. Mceropus pasBUTHS TEHETHKU. Bxnan
POCCUICKHX M 3apyOEeKHBIX YUEHBIX B pa3BUTHE F€HETUKU. MeTO0 bl TeHETHKHI
(ruOpuI0JIOrNYECKU, IIMTOr€HETUYECKUH, MOJEKYISIPHO-TEHETUYECKH).
OCHOBHBIE T€HETUYECKHE MOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOIb3yeMast

B CX€Max CKpEIlMBaHUN

6.2

6.3

3aKOHOMEPHOCTH HACJEI0BaHUS NPU3HAKOB, YCTaHOBJIEHHbIE I'. Menaenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IUHO00pa3us THOPUIOB IEPBOTO
nokosieHus. IlpaBmino noMHHMpOBaHMS. 3aKOH pAaCILEIICHUS ITPU3HAKOB.
I'nnore3a uncroTsl raMer. IloaHOE M HEMOIHOE JOMUHUPOBAHNUE.

JuruOpugHoe  CKpemyBaHuWe. 3aKOH  HE3aBUCHMOIO  HAcJIeIOBAHUS
IIPHU3HAKOB. HI/ITOFGHCTI/I‘-IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCHIIMBaHMA.
AHnanusupyroniee  ckpemmBaHue.  Mcmonb3oBaHME — aHAIM3UPYIOLIETO

CKpCIIUMBAaHUsA AJIA OIIPCACIICHUS I'CHOTHUIIA ocobu

CueruieHHOe  HacliemoBaHMe Ipu3HakoB. Pabora T. Moprana 1o
CIICTUICHHOMY HACJICIOBAaHUIO T'eHOB. HapylieHue cremieHuss TeHOB B
pe3ylibTaTe KpPOCCHHTOBEpa. XPOMOCOMHAS TEOPHS HACJIEICTBEHHOCTH.
['eneTn4eckue KapThI.

I'enetuka mona. XpoMOCOMHOE OIpeAeNeHHe Moja. AYTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['OMOraMeTHbIC U TeTeporaMeTHbIe OpraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

6.4

N3MeHunBOCTh. BHIbI M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.
Pone cpenpl B HEHACHEACTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHUKA
MOAU(PUKAITMOHHON W3MEHYMBOCTU. BapuanMoHHBIN psii ¥ BapuUallOHHAS
kpuBass. Hopma peakunuu npusHaka. KojaudyecTBEHHbIE U KauyeCTBEHHBIE
NMpU3HAKK U WX HopMa peaknuu. CBoilcTBa  MOIU(DUKAITMOHHOM

U3MCHYUBOCTHU

6.5

HacnencrBeHHas, WM TIeHOTHIIMYECKas, H3MEHYMBOCTh. KoMOuHaTHBHAs
W3MEHYUBOCTh. MeH03 M TMOJOBOM NpoIlecC — OCHOBa KOMOMHATHBHOMN
W3MEHUYUBOCTH. MyTalliOHHAs HM3MEHYHMBOCTh. Kiaccudukanus MyTaruii:
TEHHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacroTa H NOPUYMHBI MYTAIUH.
Myrtarensusle ¢akTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACJIEICTBEHHOMN

n3menunBoctu H.M. Basuinosa

6.6

I'eneruxka denoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOJbI TE€HETHKHU
YyeJIoBeKa: FeHEaJIOTUUCCKUH, OJIM3HEIOBBIH, IIUTOICHETHYCCKUM,
OMOXMMHYECKUN, MOJEKYIspHO-TeHeTndeckuil. COBpeMEHHOE OIpe/ecHIe
TE€HOTHIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHKE, B TOM YUCIIE
¢ momomiwto ITI[P-ananu3a. HacineacTBenHbie 3a001¢BaHMs YeI0BEKa: TCHHEBIC

Oomne3Hu, OONE3HM €  HACIEACTBEHHOW  IPeIpacloiioKEHHOCTHIO,




XpoMocoMHbIe  Oone3nn. Comarhyeckue W TEeHEpPAaTUBHBIE MYTallUH.
[IpuHnunel 310poBOro o0Opa3a >KWU3HM, JUATHOCTUKU, MNPOPUIAKTUKU U
JIeYEeHUS TeHETUYECKUX Oone3Hei. Menauko-reHeTHuecKoe
KOHCYJIbTUPOBaHUE. 3HAUEHUE MEAULIMHCKON F€HETUKH B IIPEIOTBPALLEHUN U

JICYCHUH T€HETHYCCKHUX 3a00JIEBaHUM YeI0BEKa

Cenexuust opraau3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

7.2

Cenekiusi Kak HayKa W MPOIECC. 3apPOKJICHUE CENEKIMH U JOMECTHUKAIUS.
VYuyenne H.M. BaBwioBa o 1eHTpax NPOUCXOXKIECHUS W MHOT00Opa3us
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKAECHUS OOMAIIHMX >KUBOTHBIX.
Coprt, nopoja, mramm

CoBpeMeHHbIE METO/BI CeleKIMH. MacCOBbIN M MHIUBUIYaIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUM U kuBOTHBIX. OlleHKa 3KcTepbepa. binskopoacTBeHHOe
cKkpeniuBanue — UHOpUAUHT. Yucras nuHus. CKpelnMBaHUE YHUCTHIX JIMHUM.
I'erepo3uc, wim rubpuaHas cuna. HepoacTBeHHOe CKpelIMBaHUE —
ayropunuur. OtnanéuHas rulpuamszanus U e€ ycnexu. VCcKycCTBEHHBINH
MyTareHe3 M IOJy4YeHUE MOJUTIONIOB. JIOCTHIKEHHUSI CENIEKIIUU PACTEHUI,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buotexHonoruss kak oTrpaciib NMPOU3BOJCTBA. [ €HHas WH)KEHEpHUs. DTarbl
co3nanusa pexkomOunantHo JIHK u Tpancrennsix opranm3zmoB. Kiertounas
uHxkeHepus. Kierounele KynbTypbl. MUKpPOKJIOHAIBHOE PpPa3MHOKEHHE
pactenuii. KioHMpoBaHME BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SICTBEHHBIX
OpraHu3MoOB. DKoJIoTHYecKue U 3Thueckue npodnembl. MO — renerndecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KUIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

DBOJIOMOHHAS OMOJIOT U

11

DBOIIIOLIMOHHASL TEOPUS U €€ MECTO B OMOJIOTHH.

CupgerensctBa 3Bomouuu. IlaneoHTosmorndeckue: MociIen0BaTEIbHOCTb
MOSIBIICHUS] BUJOB B MaJICOHTOJOTHMUYECKOW JIETONUCH, TMepexoaHble (OpMBI.
buoreorpaduyeckue: cxoactBo U pazinuue GayH U GIOp MaTEPUKOB M
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOACTBA M PA3IUuusi SMOPHOHOB pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘—IeCKI/IeZ T'OMOJIOTMYHBIC,
AQHAJIOTUYHBbIC, pYAUMEHTapHbBIE OpraHbl, aTaBU3MbBL.  MOJIEKYIISIpHO-

OMOXHMUYECKHE: CXO0ACTBO MEXAaHHM3MOB HAaACJICACTBECHHOCTH W OCHOBHBIX




MeTabOoIMYECKUX MyTel y BCeX OpraHu3MOB

1.2

1.3

1.4

OpomouronHass teopusa Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHUSA
JapBuHU3MA. J[BIOKYIIME CHIIBI IBOJIONHUU BUAOB 10 [lapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE npu OTPAaHUYCHHOCTH pecypcoB, HeonpenenéHHas

M3MEHYMBOCTb, 00pb0a 3a CylIeCTBOBAaHHE, €CTECTBEHHBII 0TOOD)

Cunrerndeckass teopus HBomoiuu (CTD) u OCHOBHBIE €€ TOJOKECHHS.

MuxkposBomrouus. [lomynsauus Kak equHuLIa BUAA U SBOJIOLUU

JBmwxynme cuibl ((hakTophl) HBOJIONUN BUAOB B NpHpojae. MyTalMOHHBIHA
npolecc U KOMOMHATUBHAS W3MEHUYMBOCTb. [lonysiiiMoOHHbBIE BOJHBI U Ipend
reHoB. M3zomsiumst u murpanus. EcrecTBeHHBIH OTOOpP — HampaBiIsIOIIMNA
¢axrop 3BosoIH. DOpPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT, OpraHU3MOB Kak pe3yibTaT 3Bojonuu. llpumepst
npucnocoOIeHnit y opranu3MoB. ApoMop(o3bl U UAHOAANTALIUH.

Bun wu BumooOpasoBanme. Kpurepum Buma. OcHOBHbIE  (HOPMBI

BI/II[OO6p330BaHI/I$IZ reorpaquecxoe, 3KOJOIH4Y€CKOC

1.5

2.1

MaKpOBBOJ'II-OI_[I/IH. cDO}T)M]E»I OBOJIFOIIUHN: Q)HHCTI/I‘ICCKaH, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoOLNUN
Bo3HMKHOBEHME 1 pa3BUTHE KHU3HU Ha 3eMJie

JloHayuyHble TpEICTaBICHUS O 3apOXACHUM >XKM3HU. HaydHble Trunoressl
BO3HUKHOBEHUS XM3HM Ha 3emiie: abuoreHe3 M MaHcrepMmus. XHMHUYecKas
ABOJIIOLIMS. DKCHEPUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKON 3BOJIOLUU.
HauanbHble sTansl 6uosnornyeckoit spomonuu. I'nnoreza PHK-mupa. Ilepoie
KIETKM M uX 2Bomonus. @DopMupoBaHHE OCHOBHBIX TIPYyHI KUBBIX

OpTraHHu3MOB

2.2

PasButne xu3HM Ha 3emie mo spaM u nepuoaaMm. Karapxeil. Apxeickas u
npotepo3oiickas apel. Ilaneo3olickas spa u e€ mepHoAbl: KeMOpPHUICKHIA,
OpJIOBUKCKHW, CHIIYPUHCKHM, IEBOHCKHW, KaMEHHOYTOJIbHBIM, IEPMCKHIL.
Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo3olickass d2pa W €€ Tepuoapl: MaleOre€HOBbIM, HEOrCHOBBIM,
AQHTPOIIOI€HOBBIM. XapaKTepUCTUKA KIUMara U TE€OJOTMYECKHUX IPOLIECCOB.
OCHOBHBIE JTambl 3BOJIOLMM  PACTUTEIBHOTO W KUBOTHOTO  MUDA.
Apomopdo3bl y pacTeHUN U KHUBOTHBIX. [losiBIEeHUE, paclBeT U BHIMHpaHHE

TPYII KUBBIX OPraHU3MOB

2.3

CucremMa OpraHMuYecKOro Mupa Kak OTpaxkeHue »53Bojouud. OCHOBHbBIE




CUCTEMATUYCCKUE I'PYIIIBI OPraHnu3MOB

2.4

2.5

2.6

3.1

DBOIOMS YeloBeKa. AHTPOMOJIOTUS Kak Hayka. Pa3BuTue mpencTaBieHHid o
MPOUCXOKICHUH 4eloBeKa. MeTosibl u3ydeHusi antpornorene3a. CxoJzcrea u
pa3ianuurs 4eaoBeKa U KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHE YEJIOBEKA.

JBuxymue cuibl (hakTopsl) aHTpornoreHe3a. HacneacrBeHHass H3MEHYUBOCTh
U €CTEeCTBEHHBINH 0TOOp. OOIIECTBEHHBIN 00pa3 KM3HU, U3TOTOBJICHUE OPYIHMA

TpY/la, MBILLJICHUE, PEYb

OcHOBHBIE CTaAMM M BETBU JBOJIIOLUM YEJIOBEKA: aBCTPAJIONUTEKHU, YeloBek
ymenslid, YenoBek mnpsaMoxonsdmui, YenoBek HeaHAepTanbCkuil, YemoBek
pa3syMHbIii. Haxo/1k1 HCKOMAaeMbIX OCTAHKOB, BpEMsI CyILIECTBOBAHUS, O0JIACTb

pacnpocTpaHeHust, 00bEM FOJIOBHOIO MO3ra, 00pa3 *KU3HU, OPYAUs

UYenoseueckre  packl. OcHOBHbIE  OOJNbIIME  pachl:  €BPOIEOMJIHAS
(eBpasmiickas), HeErpo-aBCTpaJOuAHAs (PKBATOpUAIbHAS), MOHIOJOUIHAS
(a3uaTcko-aMepuKaHcKasi). YepTbl MTPHUCHOCOOJICHHOCTH TMPEICTaBUTENIEH
YeJIOBEYCCKHX pPac K YCJIOBUSIM CYIIECTBOBaHMS. EJIMHCTBO YEIIOBEUECKUX

pac. Kputuka pacusma
OpranusMbl 1 OKpy»Karolas cpea

DKOJIOTHS KaK HaykKa. 3aJa4d U pa3/eibl SKOJIOTUU. METOIbI KOJIOTHYECKUX
UCCIeIoBaHUNA.  DKoJoruueckoe  MupoBo33peHue. Cpeasl — oOUTaHMS
OpraHU3MOB: BOJIHAA, Ha3eMHO-BO3/YIIHAs, MOYBEHHA,

BHYTpPUOpPraHU3MEHHas

3.2

Okonornyeckne (akropel. Krnaccupukanus 53KoIOrHyeckux (hakTOpOB:
abuoTuyeckne, OMOTUYECKHUE M aHTPOIOreHHble. [leificTBHe 3KOIOrH4ecKux

(akTOpPOB Ha OPraHU3MBbI

3.3

3.4

3.5

AbGuotnueckue (QakTopbl: CBET, TeMIlepaTypa, BIaxHOCTh. dDoTonepruoausM.
[Ipucnocobnenus oOpraHu3MoB K JEHCTBHIO aOMOTHYECKHX (DaKTOPOB.

buonornueckne puTMbl

buotnueckue dakTopsl. Buasl 6MoTHYECKUX B3aMMOICHCTBHUI: KOHKYPEHIIHSI,
XUIIHAYECTBO, MApa3sUTH3M, MYTYyallu3M, KOMMEHCAIU3M (HaXJIeOHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAIM3M, HEUTpaym3M. 3Haue€HHEe OMOTHYECKUX
B3aMMOJECUCTBUM  JUIsI  CYIIECTBOBAHUS  OpPraHW3MOB B  IPUPOIHBIX

€000IIIeCTBAX

DKOIOTHIECKHUE XapaKTCPUCTHKHU  TIOIMYJIAIHH. OCHOBHBIE  ITOKa3aTeIIN

nomyiadanuuu: 4YuCJICHHOCTD, INIOTHOCTh, POXKAACMOCTh, CMCPTHOCTD, MMPUPOCT,




MUI'panus. I[I/IHaMI/IKa YHUCJICHHOCTH MOITYJIAINU U eé peryisaunsa

COO6H.I€CTBa " 5KOJIOTHYCCKUE CUCTEMBI

4.1

4.2

4.3

4.4

4.5

CoobmecTBo opranuzMoB — OuoreHo3. CTpyKTypsl OMOIIEHO3a: BHJIOBasd,
HpOCTpaHCTBeHHAs, Tpodudeckas (mumeBas). Bugsl-nomuHantel. CBs3u B

OuoleHo3e

DKONoTUYecKre CUCTeMBbl (dKocucTembl). lloHsTHe 00 »JKOcuUCTeME U
ouoreoneHo3e. OyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLICHTHI,
KOHCYMEHTBI, peAylueHTbl. KpyroBopoT BeIIECTB U TOTOK SHEPrHUH B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKOcUCTEMBI. [IuiieBbie enu
u certu. OcCHOBHBIE IIOKa3aTeld »SKOCUCTEMbI: Ouomacca, MPOTYKIUS.
DKOJOTUYECKHe MUPAMUIBL: TPOAYKIIMH, YUCICHHOCTH, OroMaccel. CBoiicTBa

HKOCHCTEM: YCTOMYMBOCTD, CAaMOpEryJisiiysi, pazsurue. Cykueccus

[Ipupoansie 3x0ocUcTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO
WIN IIUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBL. Y POOIKOCHCTEMEI.
buonornueckoe M XO34HCTBEHHOE  3HAuU€HHE  arpo’KOCUCTEM U
ypOO3IKOCUCTEM.

buopasznoobpasue kak ¢akrop ycroiumBoctu sKocucTteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

VYuenne B.W. Bepnanckoro o Ouocdepe. I'panuibl, coctaB U CTPyKTypa
6uochepsl. Kupoe BeniectBo u ero ¢pyHkuuu. OcodeHHocTH Guocepsl Kak
r1106anbHOM ’KOCcHCTEeMBI. J[MHaMHUyeckoe paBHOBecHE M OOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemecTB U OMOr€OXMMHUYECKHE LUKIBI 3JEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBo B Omocdepe 3eMau. AHTpOIIOTeHHBIE U3MEHEHHU B Onocdepe.
['mo6anpHBIE HKOIOTHUECKHE TTPOOIIEMBI.
OcHOBa palMOHAIILHOTO VYIPABJICHHUS MPUPOJHBIMU pecypcaMu U HX

UCIoJIb30BaHue. JlocTrykeHus: OMOIOTHH U OXpaHa MPUPOJIbI




