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INOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke mMporpaMmsbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COACp)KaHMUs,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoit denepanuy, a Takke MOJIOXKEHUS 0 crennpuke OMOJIOrHH,
e 3HaYeHHWU B IIO3HAHMU >KUBOH IpPUPOJBI M O0ECHEYEeHHM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CoriacHo Ha3BaHHBIM TOJIOKEHUSM, ONIPEeIICHbl OCHOBHBIC (DYHKITH IPOTPAMMBI T10
Ouosioruu u €€ CTpyKTypa.

[Tporpamma no Guosoruu AaéT MnpeacTaBieHue O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS oOOydaroIuxcs cpeacTBamMu YydeOHoro mnpenmera «buomorusy,
onpezenseT 00s3aTeNbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh MU3yUeHHUsl yueOHOro marepuaia ¢
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIUXCs.

B nporpamme 1o OHONOTMHM TakKe€ YUMTHIBAIOTCS TpeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANPEJAMETHBIM U IpPEIMETHBIM pe3yjbTaTaM 00ydeHHs B (OpMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AeATENIbHOCTH/y4eOHBIX JeHcTBUI 00yyaromuxcs 1mno
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMs.

B nporpamme no 6umonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) peaqu30BaH MPUHIUI
IPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OKOJOTMYECKOIO  MBIIUIECHUS,
NpEJCTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpY’Karollen
npupoaHoii cpese. [loaTomy Hapsay ¢ U3ydyeHHEM 001IeOMOIOTHYECKUX TEOPHI, a TaKKe 3HaHUMI
O CTPOEHMM HUBBIX CHCTEM pa3HOTO paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIHUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeJIEHO BHUMAaHHE HCII0JIb30BAaHHIO MOJTYyYEHHBIX 3HAaHUN
B TIOBCEJHEBHOW KM3HM JJI PpEIIeHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeNoBeKa, MEIUKO-TeHETHYECKOr0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11eJIeCO00pa3HOro MOBEIACHUS B OKpYXKaloUlel MpUpoaHOH cpene,
aHaIN3a BIMSHMS XO3AHCTBEHHOM [EATEIbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00eCnedeHUs YCIOBHM IJi peuieHus
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpeanoaaraer
dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTH aaNTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMsI 3aHUMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYalOIIUXCs MPEICTABICHUNH O HAydyHOM KapTHHE MHpa,
pacupsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPoOE, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMl M OHBOJIIOLIMM, CO34aéT YCJIOBHUS JUIs: IIO3HAHUS 3aKOHOB JKMBOM IPUPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KM3HH, YKOJIOTMUECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOM NPUPOJIE U YEIOBEKY.

Bonbmioe 3HaueHne OWMONIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpelHEero oouero o0pa3oBaHus, couuann3zauuu odyyaromuxcs. M3yyenne



Ouoyorun 0oecrneynBaeT ycaoBus s OPMUPOBAHUS HHTEIUIEKTYaIbHbBIX, KOMMYHUKAIIMOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOW KYJIbTYpBl, CIIOCOOCTBYET HWHTETpaLluU
OMOJIOTMYECKUX 3HAHUN C IMPEACTaBICHUSAMHU U3 JPYTrUX Y4eOHBIX IPEAMETOB, B YAaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBanHble MONOKEHUS O MpPEAHA3HAYEHUH Y4eOHOTo mpeameTa
«buonorus» cocTaBMIIM OCHOBY ISl OIIPECIICHUS TOAXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJIepKaHus, IPEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIECH KyJIbTYpHhI, ONpeaestoe
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpPYXKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JEMEHTHl COJIEpP)KaHUs, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OMOJIOTHYECKOT0 00Opa3OBaHMs.

CTpyKTypupoBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TpOrpaMMe IO OHOIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENbHBIX OCOOEHHOCTSIX
JKUBOM MPUPOJIbI, 0 €€ YPOBHEBOM OPraHU3allMu U SBOJIIOLHMH. B COOTBETCTBUU € 3TUM B CTPYKTYpe
yuebHoro npeamera «buonorus» BbIIEIEHBI CIEAYIOUINE coAepkKaTelbHble JuHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOro rno3HaHus», «Kierka kak 6uonorndeckas cucremay, «Opranusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOTrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU NPUPOABD», « IKOCUCTEMBI U NIPUCYIUE UM 3aKOHOMEPHOCTH.

[lens u3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQJICHHE
0o0y4JarIUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3aluy >KUBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUS Ui TPaMOTHBIX JIeHCTBUI B
OTHOILIEHUH O0BEKTOB >KUBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

Joctuxenue nenu u3zydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM ypOBHE
o0ecrieunBaeTcs pelIeHuEM CIIEAYIOINX 3a1au:

OCBOCHME 00YJaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOIrMUECKUX TEOPUSX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIYXKallMX OCHOBOM i (hOpMUPOBaHMS
IPEJICTAaBICHU O €CTECTBEHHO-HAY4YHON KapTHHE MHpa, O METOJaX HAay4YHOIrO TIO3HaHUf,
CTPOEHUH, MHOT0OOpa3HMM U OCOOEHHOCTSIX HBBIX CHCTEM Pa3HOIO YPOBHSI OpraHHU3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUH;

dopmupoBaHre y O00y4aromuXcs MO3HABATEIbHBIX, MHTEIIEKTYAJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Mpollecce aHalM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTUMU HAyYHBIX B3IJISIIOB,
ueH 1 MOoJIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJIEHHE Y oOydJarommuxcs oOImeld KyabTypbl, (YHKIHMOHAIBHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSACHATH M OLEHHBAThH SIBICHHS OKPYXAIOIIET0 MUpPa >KUBOM MPUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dopMupoBaHrue y OOyYaroIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OMOJIOTHMYECKHUX
3HAHUW B TPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUH U arpoOHMOTEXHOJIOTHIA;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00XO0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM P MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHME LEHHOCTH OMOJOTMYECKMX 3HAHUM JUIS MOBBIIICHUS YPOBHS 3KOJIOTMYECKOU
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKM3HU JUIS OIECHKH
MOCJIEICTBUI CBOEU JEATENIFHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONTIOICHHE Mep MPO(PHIAKTUKY 32a00JICBaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIIbHBIM YUEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPESIMETHI.

Jlnst u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPEIIHEro OOIIero 0O0pa3oBaHUs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMH, TEXHUYECKUMU U JTPYTHMH
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucreMa OMOJOrH4YecKUX HayK.

MeTop1 TO3HAHUS KUBOM MPUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

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

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

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «lcnonb3oBaHuEe pa3iaMYHbIX METOJOB IpPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIuYMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpoiictBa OuwocucTteM © HWX pa3HooOpasue. YPOBHH OpraHu3alud OWOCHCTEM:
MOJIEKYJISIPHBIM,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBIH.

JdemoHcTpaumuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKK IKU3HU», «YPOBHH OpraHU3AIMH KUBOUH
MIPUPOIBI.

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKM.

XUMHYECKUH COCTaB KJIETKU. XUMUYECKUE DIIEMEHTBI: MAaKPOAJIEMEHThI, MUKPOJIEMEHTHI.
Bona 1 MuHepasibHbIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpAJIbHBIX BelIECTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6€IKOB. AMUHOKUCIIOTHI — MOHOMEPHI OenkoB. HezameHnmbie
M 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpPhl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenkoB. buonornyeckue GyHKIIMU OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas crnenuduuHoctb. Kodepmentsl. Buramunbl. OTiuuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapu bl (TJIFOKO3a, prd03a U J1e30KCUprO03a), Tucaxapuisl (caxaposa,
JAaKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorndeckue QyHKIUN
YIJIEBOJOB.

Jlunuasl:  TpUraMuepunsl, Qochonununel, crepouabl. [uapodpmibHO-rHAPOGOOHEIE
cBoiictBa. buonornyeckue ¢pynkiun munuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB U JIMIHIIOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. HykneoTunbl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxnuum PHK. Bugst PHK. AT®: crpoenue u
byHKIMN.

[Mutonoruss — Hayka o kierke. KiierouHass Teopusi — mpuMep B3auMOJICHCTBHUS UACH U
¢bakToOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUCHHUSI KIIETKH.

Knerka kak nenoctHas >xuBas cucrema. OO1ie npu3Haky KJIETOK: 3aMKHYTask Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTe3a Oeka.

Tunsl KIETOK: JyKapuoTudyeckas M mnpokapuotudeckas. (OCOOEHHOCTH CTPOCHHUS
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkuuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmaku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/Ibl KJIETKU: MUTOXOHAPUH, I1acTu il IIporcxoxkieHne MUTOXOHAPUH U mi1acTua. Busl
wiactua. HemeMOpaHHBIE OpraHOWABI KJIETKH: PHOOCOMBI, KJICTOYHBIH IIEHTP, LEHTPHOINH,
PECHUUKH, KTI'yTHUKU. DYyHKINN OPraHOUA0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHsblil eHTp KiaeTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lUlneitnen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJEN.

Tabmumer u cxembl: «llepuonuyeckas TabmuIa XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJeKyibl Oenka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJeTkn», «CTpoeHue KUBOTHOM KIeTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKH», «Y TIeBOAbY, «JIMnuasD».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpEINapaThl PACTHTEIbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopatopnast pabora Ne 1. «/3yueHne KaTaTUTHUECKONW aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl)y.

Jlaboparopuass pabora Ne 2. «M3yueHWe CTpOCHHsI KJIETOK PACTCHUM, KHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTDb KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIIECTB ¥ SHEPTUU B TIOHUMAaHUU MeTabomM3Ma.

Tunbel oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHsbi. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peakium ¢dorocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3a AJIs KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIIUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a I KU3HHU Ha
3emuie.

Ounepreruyecknii oOMeH B KieTke. PacmieruieHne  BEIIECTB,  BBIICICHHE U
aKKyMYJIMPOBAaHUE SHEPIUU B KJIETKe. JTanbl F3HepreTuueckoro ooMena. ['nukonns. bpoxenue u
ero Buabl. KucimoponHoe oxuciaeHue, WIM  KIETOYHOE  JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. l'enermueckas wunpopmamus u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblii cuHte3 PHK. Tpancnsius — GuocunTe3 Oenka. Drtamnbl Tpancusanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oernka.

Hexnerounsie popmbl )Ku3HU — BUpYCHI. MicTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
OcoOeHHOCTH CTpOeHHsI M KM3HEHHOro IMKJa BUpYcoB. baktepuodaru. bonesnu pacrenwit,
KUBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHnoneduuunra yenosexka (BUY) —
Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepraza W HHTerpasa. IIpodummakruka
pactpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHM.

JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tunmbel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Portocunrte3», «Crpoenune HK», «Ctpoenue u
¢byHkunoHMpoBaHUEe  TeHa», «CuHTe3 Oenka», «leHernueckuili kony», «Bupyce,
«bakrepnodarn», «Ctpoenune wu ku3HeHHbIH 1ukn Bupyca CIIWJla, OGaxtepuodaray,
«Permmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenune IHK u tpanckpunimsy», «buocunres
6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, wiav KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permnukanusa — peakuuss marpuunoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTHI. JIUMIOMIHBIA M TAIUIOMJIHBIA XPOMOCOMHBIE
HaOopel. XpoMaTuabl. LluTomoruyecknue OCHOBBI Pa3MHOXKEHHMSI M MHAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenue knetkn — muto3. Ctaauu muto3a. [Iporeccel, mpoucxoasiiye Ha pa3HbIX CTaIUAX
MUTO3a. broIorn4eckuii CMpICiI MUTO3a.

[Tporpammupyemasi rudesb KJIETKH — alonTo3.

@DopMBbI pa3MHOXKEHHS OPraHM3MOB: O0eCIoioe 1 MoJioBoe. Buabl 0ecrooro pa3MHOKEHUS:
JIeJIeHNEe HaJiBOe, MOYKOBAaHHME OJHO- U MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE, BEreTaTUBHOE
pa3MHOeHHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bruonornueckuii cMbICa M 3HaYEHUE MENO03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M sUYHUKH. OOpa3oBaHHE M Pa3BUTHE IMOJOBBIX KJIETOK — ramer (CrepMaTo30uf,
SUIEKIIETKa) — crepMaTtoreHe3 W oBoreHe3. (OCOOCHHOCTHM CTPOCHHS SUIEKIETOK |
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTPYJISLUs,
opranoreses. IloctamMOproHanbHOe pa3BuTHE. THIBI MOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuubl u cxembl: «@OpMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOJOTBOPEHHUE Y
IIBETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTEeHHI», «/lenenue KiIeTku GaKTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHE XpOMOCOMBD», «KineTouHbli LMK, «Permkanus
JHK», «Mutos», «Meios», «IIpsimoe u Henpsimoe pazBUTHEY, «] 'aMeTOTeHe3 y MICKOTTUTAOIIUX
U 4eoBeKay, «OCHOBHBIE CTAaAMM OHTOICHE3a.

O6opynoBaHue: MHUKPOCKOI, MuUKpompenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Sliiueknerka miekonuTaromero», «Kapuoknnes B kjieTkax KOpelika JIyka», MarHUTHast MOJEJNb-
anmuikanus «Jlenenue kinetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabora Ne 3. «HaOmtoneHnre MUTO3a B KJIE€TKaX KOHYMKA KOPEIIKA JIyKa Ha
TFOTOBBIX MUKPOIpENapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpPOEHHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeruxku. Mcrtopus pasButus reHetuku. Ponbs numronorun u
HMOPHOIIOTHUY B CTAHOBJICHUU T€HETHKHU. BKIIag pOCCHICKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPUIIOJIOTUYECKUM, LHUTOT€HEeTHUYECKUM, MOJIEKYJISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpelIuBaHuM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBIEHHble [.  MeHaenem.
MonoruOpuaHo€e CKpenBanue. 3aKoH eMH000pa3usi THOPUAOB MEpBOTO mokoJyieHus. [IpaBuino
JOMHMHHUPOBaHMS. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HENOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  cKpelMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJIEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnuecKke OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUS. AHAJIU3UPYIOLIEE CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno clemIeHHOMY
HacJIeJOBaHMIO reHoB. HapylieHue cuensienys FTeHoB B pe3ybTaTe KpOCCUHIOBEpA.

XpOoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CIEIUICHHBIX C
IOJIOM.

N3meHunBoCTh. BUbl N3MEHYMBOCTHU: HEHACIIEICTBEHHAs U Hacle[ACcTBeHHas. Poib cpezbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALIMOHHOW H3MEHUYMBOCTH.
Bapuauvonnsiii psig v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHble U
KaueCTBEHHBIC TIPU3HAKU U UX HOpMa peakinuu. CBOHCTBAa MOIUPUKANIMOHHONW U3MEHYHBOCTH.

HacnenctBenHnas, wiu reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST M3MEHYMBOCTb.
Meiio3 W TONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
U3MEHYUBOCTh. Kimaccuukamust myranuii: TeHHBbIE, XpPOMOCOMHBIC, TeHOMHBIE. YacToTa u
NPUYUHBI MyTaruii. MyTareHHbsle (akTopbl. 3aKOH TOMOJIOTHUYECKUX PSIIOB B HACTIEICTBEHHOM
n3meHurBocty H. M. BaBunosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYJISIPHO-
reHetuyeckuid. COBpEMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomomibto [1I[P-ananuza. HacnenctBennsie 3a0onieBaHus
4eJoBeKa: TeHHble O0oJe3HH, OOJEe3HM C HACIEACTBEHHOW MpPEIpacroiOKEeHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuyeckue W TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHUIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oone3nel. MeauKo-reHeTHUeCKOe KOHCYJIbTHPOBAHHME. 3HAYCHHE MEIUIIMHCKOM T'€HETUKH B
NPEIOTBPALICHUN U JICYEHUH TeHETUUYECKUX 3a00JIeBaHUN YeTI0BEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B. Tumocdees-
Pecosckwnii, H. 1. BaBmiios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEIIMBAHUE U €r0 IUTOTCHETUYECKask OCHOBAY,
«3aKkOH pacIIeIyIeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTbI TrameT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHSI,
«Meito3», «B3aumonenicTBue aJliebHbIX T€HOBY, «I eHeTHYecKrue KapThl paCTEHU, )KUBOTHBIX U
yenoBeka», «l'eHeTnka moja», «3aKOHOMEPHOCTHU HACJIEI0BaHUS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoaupukamroHHas
U3MEHYUBOCThY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa Trpymnn KpoBu», «MyTanroHHas
WU3MEHUYUBOCTbY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMHUHHUpOBaHHe», «/lurnbpuanoe ckpemuBaHue», «llepekpé€cT XpomMocom», MHUKPOCKON U
Mukpornpenapat «JIpo3oduna» (Hopma, myranuu GopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"'opox moCceBHOW».

JlabopaTopHble 1 IpakTHYeCKue padoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopatopHas pabota Ne 6. «/3ydeHne MoAU(PUKAIIMOHHON H3MEHYMBOCTH, IOCTPOECHUE
BAPHALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wmyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHe U aHAIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuust Kak HayKa ¥ MPOIECC. 3apOXKICHHUE CEIICKINHU U JoMecThkanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax HPOUCXOXKIEHUS M MHOT000pa3us KYIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, IITAMM.

CoBpeMeHHbIE METOBI CENeKIMU. MacCOoBBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIn3kopoacTBEHHOE CKpeluBaHUe — UHOPUAMHT.
Yucras muaus. CkpeniuBaHue YUCTBIX TuHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
ckpemBanue — ayTOpunuar. OtmanéHHas rubpuamzanus u e€ ycnexu. MCKyccTBEHHBIN
MyTareHe3 W IIOJIyYeHUE IMOJMIUIONAOB. JIOCTMKEHUS CENeKUMH pACTEHUN, MXUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpHUs. Talbl CO3JaHUs
pexomOunanTHOH JIHK u Tpancrennsix opranusmoB. Knerounas wumxenepus. Kierounsle
KyJlIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiloHupoBaHue BbICOKOIPOIYKTHBHBIX



CEIbCKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmuipel u cxeMmbl: kKapta «LIeHTpbI MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounole KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyHMpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenui, repoapuii «CenbCKOX03SICTBCHHBIE PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CENEKLUWU PACTeHHH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosnonMOHHAs OHOJIOTHS.

[IpeanochuIKM BOSHUKHOBEHHS YBOTIOIIMOHHON TEOPUU. DBOIIOIMOHHAS TEOPHsI U €€ MECTO
B Ouosioruu. BrnusiHue 3BOTIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CuzerenscTBa 3BoOLNN. [[ageoHTOIOrHYECKHE: TOCIIEN0BATENBHOCTD IIOSIBIIEHUS BUI0B
B IAJICOHTOJIOTUYECKOW JIeTONUCH, INepexoaHblie (Gopmbl. buoreorpaduueckue: cXoiacTBo u
pasznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iMyus 3MOPHUOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AaHAJIOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IIpeanocbulkM BO3HMKHOBEHMS JapBHHU3MA.
JIBIoKyle Cuibl  9BOJIIOLMU  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNeN€HHas W3MEHYMBOCTb, OOopb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust sBotonun (CTI) u e€ 0CHOBHBIE TIOJOKEHHUS.

MuxkposBomtonus. [lonynannsa kak eIMHUIA BUAA U IBOJIIOLUN.

JBuxymire cuibl (akTopbl) 3BOJIOLMK BHIOB B MIpupoje. MyTallMOHHBIN Ipolecc U
KOMOHMHATHBHASI U3BMEHYMBOCTD. [lonmynsnoHHbIe BOJIHBI U Apei¢ reHoB. M3omsius u Murpanus.

EcrectBennblii o1O0p — Hampapistomuid ¢aktop 3Bomonud. PopMbl eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boitoluu. [IpuMepsl npucnocodieHuit
y opranuzmMoB. ApoMop(h03bl U UIHOAJaNTAllUH.

Bun u BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000Opa30BaHUS:
reorpagpuueckoe, 3KOJI0rHUECKOE.

Makpospomonus. @opMel 3BoIOLMM: (DUIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosmonuy.

[Ipoucxoxkaenue  OT  HECHEUMATU3UPOBAHHBIX  IPEIKOB. ITporpeccupyromnias
crienuanu3anys. AanTUBHAS pagranusl.



JdemoHcTpaumnu:

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

Tabmuie! u cxembl: «Pa3BUTHE OPraHUYecKoro Mupa Ha 3emiiey, «3apobIIIH TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUEy», «EcTecTBEHHBIH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue MoOpoAa >KHUBOTHBIX», «llomymsamumny,
«MyTanoHHasi U3MEHUUBOCTEY», «ApoMopho3el», «anoanantanuny, «OO0mas nerenepanus»,
«/IBmwxymue cuibl sBoTIONMKMY, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «boprda
3a CyILIECTBOBaHUEY, «[IpucnocobieHHOCTH OpraHU3MOBY, «["eorpaduueckoe
BHUJ1000pa30BaHue», « IKOJIOIMUECKOE BUA000pa30BaHUE.

Ob6opynoBanue: KOJIEKIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPAaCKH, HAOOp TUI0A0B U
ceMsiH, Kosuekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOTIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HAIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoOeKmus «@DOpMBI COXPaHHOCTH HMCKONAeMbIX
KUBOTHBIX U pacTeHUil», Mozaens anmuukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluuu (GOPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble M NpakTHYeCKHE PAdOThI:

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

Jlaboparopunas pabora Ne 2. «OmnucaHue NPUCIIOCOOJIGHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHayuHbIe TIPEJCTaBICHUS O 3apOXKACHUU KW3HU. HayuHble runore3sl BOSHUKHOBEHHS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanbHele aTansl 6nonorndeckoit spontonuu. ['unoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M HUX 3BOJIOLHA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

Pa3ButHe xu3Hu Ha 3eMie 1o 3pam U nepuoaam. Karapxei. Apxelickas 1 IpoTEpO30iicKas
apsl. [Taneo3oiickast 3pa 1 €€ nepuoipl: KEeMOPUNCKUN, OPAOBUKCKUH, CUITYPUNCKUHN, TE€BOHCKUMH,
KaAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKas 5pa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaitno3oiickas spa u €€ nepuojbl: MajJeoreHOBbIN, HEOT€HOBBIM, AHTPOOT€HOBBIH.

XapakTepucTuKka KJIMMaTa M TeoJIOTUYeCKuX MpoieccoB. OCHOBHbBIE 3Tallbl 3BOJIOLMHI
pPacTUTEIBLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUi 1 KUBOTHBIX. [losiBIeHNE, paciBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa opraHM4ecKOro Mupa Kak OTpa)keHue HBOJOLHUN. OCHOBHBIE CUCTEMATHUUYECKUE
TpyHIbl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpenctaBieHMid O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl U3yueHus: aHTpororenes3a. CxoAcTBa U pa3indusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.

Jewxkymme cuinbl  (paktopsl) aHTpomorene3a. HacnmencTBeHHass W3MEHYHMBOCTh U
eCTeCTBeHHBINH 0TOOp. OOIEecTBeHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYy/Aa, MBIIIJICHUE,
peub.

OcHOBHBIE CTaguU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Uenoexk npsmoxongmuii, YenoBek HeaHaepTaiabckui, YemoBek pa3dyMHbld. Haxomaku



MCKOMaeMbIX OCTATKOB, BPeMsl CYILIECTBOBaHUS, 00JIACTh pacHpOCTpaHEeHUsi, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJbBININE pachl: €BpOTECOUIHAs (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAJIbHAsA), MOHTOJOMJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH MIPEJICTaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnHCTBO
yesoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. Ilactep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBenne CoHEUHON cUCTeMbI», «Pa3BuTHE OpraHu4ecKoro
mupay», «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIETKa»,
«CoBpeMeHHasi CUCTEMAa OpPraHu4yeckoro mMupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOCHUS
YeloBeKa U 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTUYECKHX HAXOJIOK
MPEKOB COBPEMEHHOro uejoBekay, «JlpeBHeiimue moan», «/IpesHue moau», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeuecKkre pachl».

Ob6opynoBanue: wmynsixu «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HEAHAEepTalblia, KPOMAaHbOHIIA), CICNKU WIM M300pakKeHHs KaMEHHBIX OpyIui
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabnuua,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

[TpakTiueckast padota Ne 1. «M3ydeHrne MCKOMAEMbIX OCTATKOB PACTEHHUM U KUBOTHBIX B
KOJUICKIUAX».

OKcKypcusi «IBOJIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayYHBIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

OKOJIOTMSl Kak Hayka. 3aJadyd M pa3/iesibl 3KOJOTMH. MeToAbl 3KOJIOTHYECKUX
UCCJIEJOBAaHUM. DKOJIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPHOpPraHU3MEHHAs!.

Oxonorudeckue ¢akrtopbl. Knaccudukarnus skonorunueckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTMYECKUX (PaKTOPOB HA OPraHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TeMIleparypa, BIaXHOCTb. DoTomeproausM.
[TpucnocoOneHust OpraHu3MOB K ASHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brongornveckre puTMbl.

buotnueckne ¢akroppl. Buapl OHMOTHYECKHMX  B3aWMOJCUCTBUN:  KOHKYPEHIIHS,
XUIIHUYECTBO, cUMOMO03 U ero ¢opMmel. [lapazutusm, koomnepanus, MyTyajln3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpaau3sM. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTHKU mnonyaauud. OCHOBHBIE TOKA3aTeld MOMYJISIIUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, HPUPOCT, MuUrpauusd. JuHamuka
YHUCIIEHHOCTH MOMYJISIIIUK U €€ Peryssiusl.

JdemoHcTpaumuu:

optpetsi: A. 'ym6onbar, K. @. Pynse, 3. I'ekkens.

Tabmumpl u cxemsl: kapta «Ipupogubie 3081 3emnny, «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmumy, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TMOMYJISIUU
uHy30pUun-Typenbkn», «[lumessie memnm».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:



JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTAHUSY.

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

[Tpaktrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISIMA Pa3HBIX BUIOB PACTCHHI.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranusmMoB —  OuoneHo3.  CTpykTypbel — OHOLleHO3a:  BHJOBaf,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe W OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopor BemecTB M MOTOK SHEprud B dKocucreme. Tpoduueckue (MUIIEBBIE) ypOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKAa3aTeNd 3KOCHCTEMBL: OHmomacca,
OPOAYKIHMS. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAMOpErysnus, pazsurue. Cykueccus.

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

AHTpPOIIOT€HHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBl. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak ¢akrop ycroiunBoctd skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenune B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa ouocdepst. XKusoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TI00aJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBeCHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BemiecTB M OHOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3eminu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHME NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHOo00pa3Hsi Kak OCHOBA
ycroiftunBoctu Onochepsl. OcHOBAa PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECypcamMH U MX
ucnosb3oBaHue. JloCTHKeHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «llumebie nenu», «buorneHos: coctaB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJOrMuUecKas mnupamuaa», «buocdepa u YemoBexy,
«3KocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOIO Jecay, «bHo1leH03 BOJ0EMaY,
«ArporieHo3», «lIpumepHBIE aHTPOMOTEHHBIE BO3JACUCTBUS Ha TNpUpoay», «Baxkuenmme
UCTOYHUKU 3arps3HEHUsl BO3JyXa U I'PYHTOBBIX BoJ», «llouBa — BaxkHeMIIas COCTaBISIOIIAS
ouocheprr», «Paktopsl nerpajamuu  nouBy», «llapHukoBblit  3ddexT»,  «DaKTOPbI
PaaMOaKTUBHOTO 3arps3HeHUst Onochepnn», «O0mmas cTpykTypa ouochepsn», «Pacnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriaepoma B Guocdepe»,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MOAeTb-anmINKanus « TunuaHsie OMOIEHO3bI», Tepbapuii «PacTutensHbIe
cooOmiecTBay, Kojulekuuu «buoreHo3», «BpeauTenn BaKHEWIINX CEITbCKOXO3SMCTBEHHBIX
KyJIbTYp», TepOapuul M KOJUIEKIIMM PACTeHU M >KUBOTHBIX, MPHHAJICKAIINE K pPa3sHbIM
HKOJIOTHYECKUM TpyIaMm ojxHoro Buna, Kpacunas kuura Poccuiickoit deneparyu, n3o0paxeHus
OXPaHSEMBIX BUJIOB PACTEHHH U )KUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDBI 110 BHOJIOTMHM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBaIOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo01ero o0pa3oBaHusl: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX DPE3yIbTaTOB OCBOCHHsA IpenMera «buosorus» BblIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOYYaIOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPEIEIICHUIO,
HaJIMYMe MOTHUBALMU K OOydeHHUIO0 OMOJIOIuH, IeJeHaNpaBlIeHHOE pPAa3BUTHE BHYTPEHHUX
yOeXJIeHUH JINYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTUSA
OHMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH
JESITEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYLIUMHU CHCTEME OMOJIOTHYECKOI0
00pa30oBaHus, HAJTMYUE 3KOJIOIMUYECKOrO MTPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1IEJIU U CTPOUTh
JKU3HEHHBIC IJIaHbl.

JInuHOCTHBIE pe3yabTaThl OCBOEHMsI Ipeamera «buonorus» nocturarorcs B €IUHCTBE
yueOHOW M BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKHMH U JTyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMHU, IPUHATHIMHU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHSI BHYTPEHHEH MO3UIMM JIMYHOCTH, MAaTPUOTH3MA,
YBa)XEHUsI K 3aKOHY U IPaBOINOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJEHHUIO, B3aUMHOIO
yBa)KEHHs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HAClA€IUI0 M TpaJulUsIM
MHOT'OHALIMOHAJIBHOTO Hapoaa Poccuiickon denepannu, NpUpoe U OKPYKarOLIEH Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMsS yueOHOro npeamera «buonaorus» JOMKHBI OTpaXXaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYarolUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIUEN JIMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHEHTAalMil, IO3UTHBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
pacuIMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIIECCE Peau3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKJAHCKOM TO3MLMU  OOyyaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH JEsTeIbHOCTH NPU CO3JJaHUN Y4eOHBIX MMPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATEIbHbIX 33/1a4, BHINOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE  YUYUTBHIBAaTh B  CBOUX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIbHBIM
IIOJIO’KECHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP O0CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKIAHCKON MICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOLLJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHIKEHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHUH,
MOHMMAHUS 3HAuYeHUs OWOJOTMH B TO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YENOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoesxx 1€HHOCTh, TOTOBHOCTH K CIY)KEHHUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHNE YMOITMOHAILHOTO BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJAaX MCKYCCTBA, CTPEMIJICHUE MPOSBIATH
KaueCTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHUPOBAHUA  KYJIbTYPbI 30POBbSI H
IMOIUOHAIBLHOIO 0JIArONOoJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oOpasa KU3HU (370pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKUX TMPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHA M OT/bIXA,
peryispHas ¢u3MYEcKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3MUECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHUIYATbHOTO M KOJUIGKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YITPOXKAIOIIUX 3OPOBbIO U KU3HU JIIOACH;

OCO3HAHHWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS aATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/Y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTbh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMAIIEHON HAIPABIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO EATEIbHOCTD;

UMHTEpEC K pa3imuyHbiM chepam mpodeccHoHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIH BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHHIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HHU;

7) 3KOI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHUYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAaHNS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKON KyIbTYphI: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
IIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPYKAIOILEN CPEIbl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCHOJB30BaTh MpUOOpETaeMble MPU U3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pEHICHUH MPOoOJeM, CBS3aHHBIX C pallMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IIpaBWJI IOBEJIEHUS B INPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUsTHE NEHCTBUI, NMPUHOCSIIUX Bped OKpYKalollel MPHUPOAHON cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUSCKUE MOCISACTBHUS MPEIITPUHUMASMBIX
JICMCTBUN U NTPENOTBPALLATD UX;

HAJIMYUE PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOH KYJIbTYpbI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHUSA PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OPMHPOBAHHOCTb ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAayKu ¢ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3bIKOBOM U UNTATEIBCKON KYJIbTYphI KaK CpPECTBAa B3aUMOJICHCTBUS
MEXAY JI0JIbMU U MTO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpPE Kak O eIWHCTBE MPHUPOAbI, dYelOoBeKa M OO0IIecTBa, B TO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHeHUsl TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHON LMBWIM3ALMU: 00ecCredeHus
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble mpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
IKOJIOTMUYECKUX MPOOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAITHOHATILHOMY
WCITOJI30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHHH OMOJIOTHUYECKUX 3HAHWU B IESAX TOBBIMIEHUS OOIICH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTu (PYHKIHMOHATHHON
TPaMOTHOCTH O0ydaroumxcs, GopMUpyeMoil Mpu N3yudeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMsSI, WMCIOJb3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJyyaeMmble 3HAHUS ISl aHajdu3a U OOBSCHEHHs SBIICHUMN
OKPYXKAIOIIET0 MHUpa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OCHOBAHHBIE
3aKJTIOYCHUST HA OCHOBE HAyYHBIX (DAKTOB W WMEIOIIMXCS JAaHHBIX C MEJbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKHE 3HAHHS [AJs pelieHus
po0JieM B PeabHBIX )KH3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBISTH MPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh W CIIOCOOHOCTh K HEMPEPHIBHOMY O0pa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C XHW3HCHHBIMU
NOTPEOHOCTSMHU.

METAINIPEIAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIle pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUUMBbIC Ui (DOPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXmpeaMeTHbIE) O0IeHAyYHbIE TIOHITHS, OTPaXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieniuprKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAYYHBIH ()aKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, UCCIEAOBaHNUEe, HAOIIOJICHUE, W3MEpPEHUE, DKCIICPUMEHT M JPYTHX), YHHUBEPCAILHBIC
yueOHbIe JeiicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUNBAIOIINE
dbopMupoBaHre (QPyHKIHOHAIBHON T'PaMOTHOCTH W COIMAIbHON KOMIETEHLUU O0YyYaroIuxcs,
CIIOCOOHOCTE o0yJaronmxcs HCII0IL30BATh OCBOCHHEIC MEXIUCIUTIITNHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMATbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOCHHS MPOrpaMMBbI CPEJHEro oomero odpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBj1aeHNe YHHBEPCATbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBbIe JIOrnYecKne AeiiCTBUS:

CaMOCTOSITENNLHO (POPMYIMpPOBaTh M aKTyalU3UpOBAaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHC;

HCIIOJTb30BAaTh TIPY OCBOCHUH 3HAHUN TTPUEMBI IOTHIECKOTO MBIIUICHHS (aHATN3a, CHHTE3a,
CpaBHEHHMs, KiacCU(PUKAUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

OTIPE/ICIIATh IEMHM JEATEIbHOCTH, 3a7aBas TapaMeTpPbl U KPUTCPHH WX JOCTHIKCHHS,
COOTHOCHTH PE3yJIbTAaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXACHHSI (HHTYKTUBHBIC, /IS TYKTUBHBIC, TIO AaHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PACCMATPUBAECMBIX SIBIICHUSAX, (POPMYJTUPOBATH BBHIBOIBI U
3aKIJIFOUYCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BLIE HCCIeI0BaTeILCKHE JelicTBH:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOW AEsITeNbHOCTH, HaBbIKAMU
paspenieHus: nmpoodyieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAMY, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 00pa30BaTEIbHOU AEATEIHHOCTU U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBAaTh 3ajJady, BBIJBUTATh
TUIOTE3Y €€ pelleHus, HAXOIUTh apTryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH MOJIYYEHHBIE B X0J1€ PELICHMS 3a/1a4K PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABICHHBIM MOUCK MEpPEeHOca CPEACTB U CIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOsiactu
KU3ZHEJEATENIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, NpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJbTePHATUBHbIE PEIICHNUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTHUPOBAThCS B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIu (TEKCTe ydeOHOro mocodus,
HAyYHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaNM3UpPOBaTh HMH(OPMALMIO pPa3IMYHBIX BHJIOB U (HOpM
IIPEJICTaBICHUs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynupoBaTh 3ampoOChl M TMPUMEHSATh Pa3IMYHbIE METO/bl NpPH IOMCKE U OTOOpe
Ouosiornueckoil nHpopMaIuu, HeOOXOAUMOM JIJIsl BBITIONHEHUS YI€OHBIX 3a/1a4;

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpamMmbl, TAOIUIIbI, PUCYHKH U IPYTroe);

WCIIOJIh30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEICTBA TpH padboTe C OHUOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W TNPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIHOCTH;

BJIa/IeTh HABbIKAMHU pAClO3HAaBaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€301aCHOCTH JTMYHOCTH.

OBJ1aieHNe YHHBEPCATbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSAMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax >KU3HH, aKTUBHO Y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUSI IIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UILIUHN APYTUX YUaCTHUKOB JHANIOTa WA JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, IMOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTUX JOAEH, IPOSIBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAas IeATeJbHOCTh:

IIOHMMATh U MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHJIMBUIYaJbHOW pabOTHI IIpU
peleHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH peLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEHCTBUA 110 €€ NOCTUKEHUIO: COCTABJIATh IIJIaH JEUCTBUM, pacIIpeleNsITh POJIH ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXKJOI0 yYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranusanusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1I€JE€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBIE 337a4ll B 00pa3oBaTEIbHOM JEATEIBHOCTH H
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHoCcOOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, HCIIOIB30BaTh NMPUEMBI pedieKCun
JUISL OLICHKU CUTYal[H, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0N M APYrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OILIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro 4eI0BEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonorun Ha 6a30BOM YpOBHE
BKJTIOYAIOT CrieruQuyuecKkue s yaeOHoro npenmera «buonorus» HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U IPEeoOpa3OBaHUI0 3HAHUM, BHJbI
JeSITEIbHOCTH 1O MOJIyYEHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM 00yUeHHUSI.

[IpeameTHbIE pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buomnorusy» ¢ 10 knacce 10KHbBI
OTpaXkaTh:

c(OpPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
OopranusM, MeTabo113M (0OMeH BEIeCTB U IPEBpAIleHUE SJHEPTUN ), TOMEOCTa3 (CaMOPETyIISIH),
yYpOBHEBass  OpraHM3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOHU3BEIEHUE  (PEHmpOIYKIIHS),
HaCJIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE;

yMEHHuE u3jiaraTb OHOJIOTHMUYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpajbHas JorMa MoJeKylspHoi Ouonorun), 3akoHsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguosa), onpenensaTh rpaHUIbI X IPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHMM, OpraHu3anus M MpOBEIeHHE OHOJIOTrHYeCcKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IPEBpaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIIACTUYECKOI0 M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAMBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHATh MOTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHON KHU3HH C IENIbI0 00eCTIeYeHHS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH JUIsl palMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaCJIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE U MPAaKTUYECKHE PabOThI, COOMIONATh MpaBWiia IpU
paboTe ¢ ydeOHBIM | JIa0OPAaTOPHBIM 00OPYI0OBAHHUEM;

YMEHHE KPUTHYECKH OILIEHHBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMONIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ononornyeckyro HWHGPOPMAIHMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO npenamMeta «buonorus» ¢ 11 knacce nonxKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpHIBATh CO/IePKaHUe OMOJIOTHUECKUX TEPMUHOB U TIOHSATHI: BUJI, TIOITYJISIIHS,
reHo(oHd, SBOMNIONMS, JBWXKYIIME CHIBl ((aKTOpbl) 3BOJIOLUHU, TMPUCIHOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHME, OSKOJOTHYECKHE (DAKTOPHI, DKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKoJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHME Hu3araThb Ouosnorudeckue teopun (3BomrounoHHass Tteopuss Y. JlapBuna,
CHHTETUYECKAsi TEOPHS SBOJIOIINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHajckoro), onpeaensTh rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJAaMH HAay4yHOrO MMO3HaHUS B OMOJIOTMU: HAOIIOJAEHHWE M OMNHMCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBIEHHE 3aBUCHMOCTH MEXIY MCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYyUYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOBI HA OCHOBAaHHH TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJSAUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BHUJI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M MTOTOKA YHEPTHH B SKOCHCTEMAaxX, aHTPOTIOTCHHBIX H3MEHEHHUH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIC 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUH, 17151 IPUHATUS MIPAKTUYECKUX PEIICHUH B IOBCETHEBHOM JKU3HHU C LENbI0 00ecreueHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAaOIIEH NPUPONHON cpeae, MOHMMaHUE HEOOXOIMMOCTH



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun ISt PalMOHAIBHOTO
PUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABISATH CXEMBI IepeHoca
BEILIECTB M SHEPTUH B HKOCHCTEMAX (IETIN MUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NpaKTUYecKue paboThl, COOMIOAATh MpaBWiIa MPU
pabote ¢ yueOHbBIM U 1a00opaTOpHBIM 000pYI0BAHUEM;

yYMEHUE KPUTHYECKH OLICHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COZIEPKaHMS, BKIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OPMAIMK, HAYYHO-NIOMYJSIPHBIE MaTepHanbl), paccMaTpuBaTh TIJIOOATBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IMCBMEHHBIE M YCTHBIE COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(GOpPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne n/m Kontpoabnbsie  IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
! bronoriti kak fayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl U UX OpraHu3aIus 1 bubmorexa OK
https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HH3HEACATEIEHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBbHOE 5 | bubnuoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTH U HI3MEHUYHUBOCTD 2 15 bu6mmoreka [JOK
OpraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnmuotexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢c292
8 PesepBHoe Bpems 1 Bu6miorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢posBbie)
Ne i/m Kourpoububle IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 9 3] 9 1
BOIOUHOHHAA BHOIOTHA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 bubnnoreka [HOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl H OK aromas cpeaa 5 1 bubmorexa HOK
P pyRaioas cpel https://m.edsoo.ru/7f41cc74
buo OK
4 Coo0111ecTBa M DKOJIOTHYECKUE CUCTEMBI 9 htI/tIsz,I:I;I/(;;.GeIzlascIi).ru 64 1ecTA
5 p BHOE BhEMS ) bubmuoreka [JOK
C3CPBHOC BPC https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YHACOB I1O
1 34 0 2.5

I[TPOTPAMME




MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

CdopMupoBaHHOCTh 3HaHUI O MecTe M posid OMOJOIMH B CUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHbIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OMONOTUHU; (PYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA IS pCIICHUS ) KU3HCHHBIX 3a1a4

YMeHne packpbIBaTh COJEp)KaHWE OUOJIOTUYECKUX TEPMUHOB U
MOHSTUMN: KU3Hb, KJIETKA, OPTraHU3M; METab0IM3M (OOMEH BEILIECTB U
MIpEBpAIllCHUE JHEPruu), TOMeocTa3 (CaMOpEeryJisiius), ypOBHEBas
OpTraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEIeHUE (PETIPOTYKIIHS),

HACJICACTBCHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTUC

YMeHue — u3narath  OHOJOrMYeCKHMe  TeopuH  (KJIETOYHas,
XpOMOCOMHas, MyTalnnonHas), 3akoHsl (I'. Mennens, T. Moprana,
HU. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
INPOMCXOXKAEHUS  KynbTypHbIX  pacteHuit H.M.  Basuiona),

ONpeACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMmenue BJIaACTb MCTOAaMHU HAYYHOI'O IIO3HAHHUA B Ouosoruu
(Ha6JIIO,Z[eHI/Ie U ONMUCAHUC KUBBIX CUCTEM, ITPOLIECCOB U HBJICHI/II\/'I;
opraHusanyvss W HOPOBCIACHUC OMOJIOrHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHUE THUIIOTE3BI, BBISIBJICHUC 3aBUCHUMOCTH MCXKOY
HCCIICAYyCMbIMHA BCIIMYMHaAMU, 00BsICHEHHE IMMOJTYYCHHBIX
PE3yJIbTAaTOB, HUCIHOJB30BAHHBIX HAYYHBIX HOHHTHfI, TeOpI/Iﬁ n
3aKOHOB; YMCHHC [€CJIaTb BBIBOALBI HAa OCHOBAHHUHU IIOJTYUYCHHBIX

PE3yIHTATOB)

VYmenue BBIACIIATh CYIICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
NPOKAPUOT M DYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpTaHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U
NpeBpaIleHs YHEPIrUH B KJIETKe, (POTOCHHTE3a, MIACTUYECKOTO H
JHEPreTHYecKoro  oOMEHa, XEMOCHHTEe3a, MHUTO3a, Meio3a,
OIJIOAOTBOPCHUA, PAa3MHOKCHUA, UHAUBUYAJIBbHOTO Pa3sBUTHA

opraHu3Ma (OHTOTEHE3)




YMeHue TNpUMEHSTh TONyYeHHBbIC 3HAHUS Ui  OOBSICHEHHS
OMOJIOTUYECKHX MPOLIECCOB U SIBJICHUH, Il IPUHATUS PAKTUUECKUX
pelieHu B TOBCEAHEBHOM JKM3HH B IESIX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbsSI M 37I0POBbsI OKPYKAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM T'pPaMOTHOTO TOBEJEHUS B  OKpY’Karolleu
MPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTHDKCHUH COBPEMEHHOW OHWOJIOTMM W OMOTEXHOJIOTHH IS

pamruOHAJILHOI'O IIPUPOAOIIOIIL30BAHUA

VYmMmenue peliaTh 3JICEMEHTAPHBIC I'CHETUUCCKUE 3aJa4d Ha MOHO- U
I[I/IFI/I6pI/I,I[HOG CKpPCIIMBAHUEC, CHCIINICHHOC HACIICIOBAHUEC,; COCTABJIATDH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JJIsL MnpeacKasaHus

HACJICOJOBaHU ITPU3HAKOB Yy OPraHu3MoOB

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTe ¢ y4eOHBIM U J1aOOpaTOPHBIM

o0opynoBaHueM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOrO  COZAEpX aHHs, BKIIOYAIOUIYI0 IICEBJOHAYYHbIE
3HaHUSA W3 pa3Nu4HbIX HUcTouHUKOB (CMMU, HaydyHO-momyssipHbIE
MaTepuaibl); dTUYECKHE aCHEeKTbl COBPEMEHHBIX HCCIEAOBAHUN B

6I/IOJ'IOFI/II/I, MCIHUINHC, OMOTEXHOJIOTUHU

10

YMeHue co3aBaTh COOCTBEHHBIE MTMCHbMEHHBIE M YCTHBIE COOOIICHNS,
0000111251 OMOJIOTHUECKYI0 HH(POPMAIIUIO U3 HECKOJIBKHUX HCTOUHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KUIIACC

Kon
NpoBepsIeMOro
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o01ero 06pa3oBaHus

ChopMupoBaHHOCTH 3HaHUI O MecTe M PoNr OMOJOTHH B CHUCTEME
HAayYHOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHON E€CTECTBEHHO-HAyYHOM KapTHHBI MHpPAa W HAY4YHOTO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-
OUOJIOTOB B pa3BUTHE OHMONOTUH; (DYHKIMOHAIBHOW TI'PaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHHne pacKphIBaTh COJEpKaHHE OHOJOTMYECKHMX TEPMUHOB U

MOHSATUIN: B, MOMYJIALMS, TCHO(OH, IBOJIIOIMS, ABUKYIINAE CHITBI




(paxtopsr) ABOJIIOLINH, IpUCTIOCOOIEHHOCTh OpraHHU3MOB,
BU/1I000pa3oBaHKue,  IKOJOrMdyeckue  (akTopbl,  SKOCHUCTEMA,
OPOJXYLEHThl,  KOHCYMEHTBI,  PEAyLEHTBl, [eNu  IHTaHuf,

AKOJIOTHYECKas MHUpaMuia, OrnoreoreHo3, onochepa

YMeHue uznaratb OMOJI0rHUYecKre TeOpUH (IBOJIOLIMOHHAs Teopus Y.
JapBuHa, CHHTETHYECKass TEOpHsl  SBOJIOIMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apoabiieBoro cxoactsa K.M. bapa, uepenoanus
[JIaBHBIX HanpaiaeHui u myreit sBomounn A.H. CeBeprioBa, yueHus
o Owochepe B.U. Bepnaackoro), ompenensiTb TpaHUIBI HX

MMPUMCHUMOCTH K )KUBBIM CHUCTCMaM

VYMeHue BIafeTb METOAAMU HAy4YHOTO TI03HaHWs B OHOJIOrMH
(HabOmro/IeHNe W OMMCAHME JKUBBIX CHUCTEM, IPOIIECCOB M SIBJIICHUIA,
OpraHu3anusi M TIpoBeJeHUE OMOJIOrMYECKOro 3KCIEPHUMEHTA,
BBIIBJKEHUE  TUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMU BEJIUYUHAMH, 00BsICHEHUE IIOJIyYEHHBIX
pe3ynbTaTOB, HCIHOJIB30BAHHBIX HAy4YHBIX IIOHATHUH, TEOpPUH U
3aKOHOB; YMEHME JieJaTb BBIBOJbl HAa OCHOBAHMM IIOJYYEHHBIX

pe3yIbTaTOB)

YMeHne  BBIIETATH  CYIIECTBEHHBIE  MPU3HAKA  CTPOCHHS
OMONOTMYeCKUX OOBEKTOB: BHJIOB, TOMYNIALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYIEHTOB, OWOTEOIIeHO30B M  JKOCHCTEM;
OCOOEHHOCTH  TPOIIECCOB  HACIEACTBEHHONW  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHA000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPTaHU3MOB, JEUCTBUS SKOJOTHYECKHX (DAaKTOPOB HA OPraHU3MBI,
MepeHoca BELIECTB W NOTOKAa DSHEPIMM B  HKOCUCTEMAX,
AHTPOINOT€HHBIX M3MEHEHHWI B HKOCHCTEMAax CBOEW MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOT€OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue mpUMEHSTh MONyYeHHbIe 3HAHUS Uil  OOBSICHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SBJICHUM, IS MPUHATUS PAKTUYECKUX
pelieHnii B TOBCEJHEBHOM JKM3HM B IeNsAX oOecredeHus
0€30I1aCHOCTH CBOETO 37I0POBbS U 370POBbS OKPYXKAIOIIUX JHOAEH,
coONIOZIEHUs] HOPM TIpaMOTHOTO TMOBEACHHUS B  OKpY’Karolen
NOPUPOJHON cpejie; MOHUMaHHE HEOOXOAMMOCTH HCIHOJIb30BAHUS
JOCTMDKEHUH ~ COBPEMEHHOM  OMOJIOTMM Uil pallMOHAIBHOTO

MPUPOIONOIB30BAHUS

YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ada4u, COCTaBIATH

CXEMBI IIepeHOoCca BEUIECTB U SHEPTUU B 3KocHucTeMax (L[enH MUTaHuUs)




YMeHHue BBITOMHATH J1a0OpaTOpHbIE M TMpaKTHYECKHEe pPabOTHI,
coOmoaTh MpaBwia mpu padore ¢ y4eOHBIM M JIAOOPATOPHBIM

obopyioBaHuEM

YMeHue KpUTUIECKH OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO
OMOJIOTUYECKOTO  COJCpKAaHUs, BKIIOYAIONIYI0 IICEBJOHAYYHbBIE
3HaHUS W3 pa3IuyHbIX HcTOYHHKOB (CMU, Hay4dHO-TIOMYJISIpHBIC
MaTepuabl); pacCCMaTPUBATh IIO0ATBHBIC YKOJOTHYECKHUE MTPOOIIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO

10

YMmenue co3gaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111251 6MOTOTHYECKY0 NHPOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHOJIOTHH




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

buoiiorus kak Hayka

1.1

buonorus — Hayka o >xuBoil mpupoxae. Poms Ouonorun B ¢GopmMHpOBaHUU

COBpPEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK

1.2

2.1

22

3.1

MeTtopl O3HAHUSL KUBOW MPUPOABI (HAONIOIEHUE, SKCIIEPUMEHT, OIUCAHUE,
u3MepeHue, Kiaccuukanus, MOJEIMPOBAaHUE, CTaTUCTHYECKas o0paboTka
JTAHHBIX )

JKuBble cucTeMbl U X OpraHu3anus

JKusble cucrembl (OMOCUCTEMBI) Kak IpeaMeT uzydeHust 6uonoruu. CpoiicTBa
OMOCHCTEM U UX pa3HOOOpa3ue

VYpOBHHM OpraHu3aluu OMOCHUCTEM: MOJIEKYJISPHO-TEHETUYECKUH, KIETOUHBIH,
OpraHU3MEHHBIN, TOMYJIALUMOHHO-BUIOBON, IKOCUCTEMHBIN, O1ochepHbIN
XHUMHYECKUHN COCTAB U CTPOEHUE KIIETKH

XUMHYECKUN COCTaB KICTKA. XHMMHYECKUE DJJIEMEHTBI: MaKpOJJIEMEHTBHI,

MHKPOIJICMECHTEI. Bona N MHUHCpAJIBbHBIC BCHICCTBA. qDYHKIII/II/I BOABI H

MHHCPAJIBbHBIX BEIICCTB B KIICTKCE. HozmepxcaHI/Ie OCMOTHYECKOTO OajaHca

3.2

33

benku. CoctaB u crpoeHue O€nKoB. AMHHOKHUCIOTBI — MOHOMEpHI OENIKOB.
He3ameHuMble M 3aMEHUMBbIE AMHHOKHCIOTHI. AMHHOKHCIOTHBIH COCTaB.
YPOBHU CTPYKTYpPBI OETKOBOW MOJIEKYJIbI (TIEPBUYHAS, BTOPHUYHAS, TPETHYHAS U
YeTBepTUYHAsl CTPYKTypa). XUMHUYECKHEe CBOiicTBa OenkoB. buonormueckue
GbyHKIIUN OEIKOB.

depmeHTh — OHonornyeckre kKatanuzatopsl. CTpoeHue (pepMeHTa: akKTUBHBIH
HeHTp, cyOcTtpatHas cneuuduuHocts. Kodepmentsl. Buramunbl. Otianuus

(hepMEHTOB OT HEOPTAHMUECKUX KaTaIH3aTOPOB

VYraeBoasl: MOHOCaXapu/ bl (IJIF0K03a, pr0o3a U Je30KCHpH003a), Tucaxapuibl
(caxaposa, J1akTO3a) W TOJUcaxapuibl (KpaxMmaj, TJIUKOTEH, IIEJITI003a).
Bbuonornveckne QyHKIIUU YTIEBOIOB.

Jlunuael:  Tpurauuepuabl, crepounsl, ¢ochomunuasl.  ['mapodunsHO-
ruapodoOHbie cBoWcTBa. buonormyeckue QyHkmuu aunuaoB. CpaBHEHHE

Yrji€BOJ0B, OenKOB U JIMIIU 0B KaK HCTOYHHUKOB DOHEPTHUU
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Hyxnennossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

CTpOCHHE U PYHKITUN

3.5

]_[I/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TEOpHsL. MCTO,Z[I)I HN3YUCHUA KICTOK

3.6

3.7

Knetka xak nenoctHas xuBasi cucreMa. OO0mire npu3Haky KIETOK: 3aMKHYTast
HapykHas MemOpana, moJsiekyasl JIHK kak reHeTrwyeckuii ammapar, cuctema

cuHTe3a OeJIKa

Tunsl K1€TOK: dyKapruoTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOEHUS
npokapuoTndeckord kietku. Kierounas crenka Oakrepuil. CTpoeHue
YKapUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIHHOM, >KUBOTHOW M

IrpUOHON KJIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPBhI KJIETOK — KJIETOYHAsl CTEHKA, TJUKOKAIMKC, WX
¢bynkiun. [Tnazmarnyeckas MmemOpana, e€ cBoiictBa u GyHkuuu. [{uToruiazma u
e¢ opranounbl. OpHOMEMOpaHHBIE OPraHOMIBI KIETKH: SHAOIUIa3MaTHYeCKas
cetb (DIIC), ammapar [ombmxu, nm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJICTKU: MUTOXOHPHH, TUIACTUABL. [IporcX0okIeHre MUTOXOHAPHIA U TUIACTHUI.
Bunapl mmactua. HemeMOpaHHBIE OpraHOMIbI KICTKUA: PHUOOCOMBI, KICTOUHBIN

LOCHTP, pCCHUYKHU, KT'YTUKH. q)}IHKIII/II/I OpPraHona0B KJICTKH. Bxirrouenns

SAnpo — peryasTopHblii neHTp KieTkd. CTpoeHHe sjpa: siaepHas 000J04Ka,

KapuoIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpT BELIECTB B KIETKE

X(HSHGHGS[TGJ’II)HOCTB KIJIICTKH

4.1

4.2

4.3

OOMmeH BelecTB, UM METa00JIN3M. ACCUMMWISIIMS (TUTACTUYECKUH OOMEH) U
JTUCCUMMIIALINS (SHEPTeTUUEeCKUi OOMEH) — JIB€ CTOPOHBI €IWHOTO Ipoliecca
metabonau3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U retrepoTpodHbIid. Posb

(I)epMCHTOB B OOMEHE BCHICCTB U IMPCBPAIICHNUU SHCPTHUU B KJIICTKEC

dotocunres. CBeToBas u TeMHOBas (ha3bl poTocuHTe3a. Peakiuu porocunTesa.
O¢ddexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (HOTOCHHTE3A Ul KHU3HU Ha 3emiie.
Bnusnue ycnoBuil cpenpl Ha (OTOCHMHTE3 M CHOCOOBI IOBBIIIEHUS €r0
IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HAUeHUE XEMOCHHTEe3a JIJIs

JKU3HU Ha 3eMIie

DHepreTudeckuii oOMeH B KJIETKe. PacierieHue BemeCTB, BBIICICHHE H
aKKyMYyJIMPDOBaHUE OHEPIHMM B KJIETKE. OTambl JHEPIEeTHYECKOTO OOMEHa.
I'mukonus. bpoxxenue u ero Buabl. KucnopoaHoe okuciaeHue, Wik KJIETOYHOE

nbixanue. DPPEKTUBHOCTh YHEPreTUIECKOTO 0OMEeHa




4.4

4.5

Peakimu wmarpuuHoro cuHTe3a. [eHermueckas wuHbopmamms wu JHK.
Peanuzanus renetndeckoil nH(oOpManuu B KieTke. | eHeTHdeckuid KoJ U ero
cBoricTBa. Tpanckpumnius — Marpudssblii cuaTe3 PHK. Tpancnsnus — 6uocunTe3

oenka. KomupoBanue aMuHOKHCIIOT. Posib pubocom B OnocuHTE3€e OenKa

Hexnerounsie hopmbl xu3Hu — BUpYChl. Mctopust oTkpeiTus BupycoB (J.U.
WBanoBckuii). OCOOEHHOCTH CTPOCHHUA U IKU3HEAEATEIHLHOCTH BHPYCOB.
bakrepuodaru. bone3sHu pacreHuil, >XKUBOTHBIX U YEIIOBEKA, BbHI3bIBACMBIC
BUpycamu. Bupyc ummynonepumura yenoseka (BUUY) — Bo3Oynurens CIT1/a.

[Tpodunaktuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHH

5.1

Pa3zmHoxenue u HHAUBUAYAJIBHOC PA3BUTUC OPIraHU3MOB

KneTouHslii 1MKI, WM KU3HEHHBIM WK KiIeTku. WuTepdaza U MHUTO3.
[Tpoueccel, mpoTekaronue B nuTepdasze. Permkanus — peakus MaTpUIHOTO
cuare3a JIHK. Crtpoenne xpomocoM. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JuninouaHbli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHBIL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenune knetkn — murto3. Cragun murosa. Ilpoueccel, mpoucxonsmue Ha

Pa3HBIX CTAAUAX MUTO3A. buonormyeckuii CMBICII MUTO3a

5.2
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®opMbl pa3sMHOKEHUSI OpraHU3MOB: Oecroyioe U mnosoBoe. Bunpl Oecrosioro
pPasMHOXKEHHUs: JIeJIeHHEe HaJBOE, TOYKOBAHUWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTMBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TonoBoe pa3MHOKEHHUE, €T0 OTJIIMYHUS OT OECIOIOTO.
Meiio3. Craguu wmeiiosza. Ilporecchl, mMpoucxosiue Ha CTagusx Meio3a.
IToBenenue xpomocom B Mmeio3e. KpoccunroBep. buonorndeckuii cMmbIci U

3HaYeHNE MEN03a
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["ameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10o10BBIE
JKeJe3bl: CeMEHHUKHU U sMYHUKU. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, sIfIeKIeTKa) — cliepMaTorenes u oorene3. OcobeHHOCTH

CTPOEHUS SIMIEKJIETOK U criepMaTto30oua0B. OmnogorBopenue. [laprenorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBFHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npobienHue, racTpyisius, opranorenes. [loctamOpuonansHoe pazBute. THITBI
NOCTAMOPHOHANIBHOTO Pa3BUTHA: MPsIMOE, HempsiMoe (IMYnHOYHOE). BinsHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CITOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOIICTBA.

Poct u pasBurue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHUE

CCMCHHU, CTalUN PASBUTHUA




HaCJIeIICTBCHHOCTB U UBMCHYUBOCTb OPTaHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpeamer n 3anaumn renetuku. Vicropus pa3BUTHS N'eHETUKHU. BKiag poccuiicKux
U 3apyOeKHBIX YUEHBIX B pPa3BUTUE TIEHETHUKU. MeToabl TE€HETUKU
(ruOpu0IOTHYECKUH,  LUTOIEHETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHE IOHATHSA. | eHeTHYecKasi CMUMBOJINKA, UCIIOJIb3yeMas B

CcXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HAaCJEI0BaHUS NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MonorubpuiHoe CKpeuBaHue. 3aKOH eIWHO0Opasusi THOPHIIOB MEPBOTO
nokoneHus. I[IpaBuiio OMUHHUpPOBaHUA. 3aKOH pPAaCIICIUIEHHUS IPU3HAKOB.
['unoresa uncrotel ramer. [TonHOE M HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpenmBanue. 3aKOH HE3aBUCHUMOT'O HACJICAOBAHUS MTPU3HAKOB.
[{uToreHeTUYeCKUe OCHOBBI JAUTMOPUIHOIO CKPEIMBAaHUA. AHAIU3UPYIOLEe
ckpemuBanue. Mcronb3oBaHME — AHATU3HUPYIOUIETO  CKpPEIIMBAaHUA UL

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuenneHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cremnjieHHOMY
HACJIEIOBAaHUIO TEHOB. HapyimieHue creruieHus TeHOB B pe3ysbTare
KPOCCUHIOBEpa. XPOMOCOMHasi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeTuueckue
KapThl.

I'enernka mosa. XpoMOCOMHOE OINpEIENIEHUE 1oJja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['oMoramMeTHble U rereporaMeTHole opranu3Mbl. HacnegoBanue

MMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

N3meHunBOCTh. BHJIBI N3MEHUMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBEHHAs.
Pone cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH. XapaKTEpHUCTHKA
MOJIU(UKAIIMOHHON H3MEHYMBOCTH. BapualMOHHBIN psAg M BapHallMOHHAs
kpuBasid. Hopma peakuuu npusHaka. KoanuecTBEHHbIE U KAayeCTBEHHBIE

MPU3HAKU U UX HOopMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYNBOCTH

HacnencrBenHnasi, WiM TEeHOTHIHYECKAs, HW3MCHYHMBOCTH. KoMOMHAaTHBHAs
M3MEHYUBOCTh. Meilo3 M TOoJoBOW mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanmoHHass W3MEHUYMBOCTh. Kitaccudukammss myTtammii:
TE€HHbIE XpPOMOCOMHBIE, TEHOMHBIE. HacToTa M NpUYMHBI MyTaluuii. MyTareHHbie
dakTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOW H3MEHYHMBOCTH

H.U. BaBuinosa

I'enetuka uenmoBeka. Kapuotunm wyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJIOBEKA: reHeaJormuecKui, OJIM3HELIOBEIH, IIUTOTCHETHYCCKHI,
OMOXMMUYECKUH, MOJEKYIspHO-TeHeTHueckuil. CoBpeMeHHOe OIpeaesieHue
TEHOTHIA: TOJTHOT€HOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
nmomonipto III[P-ananu3a. HaciencrBenHple 3a00JieBaHUS YeIOBEKa: T'C€HHBIC

0oJte3HH, OOJIE3HU C HACIIEACTBEHHON MPEAPACIION0KEHHOCTHIO, XPOMOCOMHEIE




7.1

7.2

7.3

11 KJIACC

Kon

6one3nu. CoMaTH4ecKue W TEeHEpaTWBHBIE MyTanuu. [IpUHIMIBI 370POBOTO
oOpa3a >KM3HHW, JIUATHOCTHKH, NPOPUIAKTUKA U JICUCHUS TEHETUYCCKUX
OOJIe3HEH. Menuko-reHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HayeHue
MEAMIMHCKOW TEHETHUKU B MPEAOTBPAIICHUH U JIEYCHUH TIEeHETHYEeCKHUX

3a00J1eBaHUI YeJIOBEKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M Tpolecc. 3apOoXkACHUE CENEKINU U JOMECTHKAIIUS.
Yuyernne H.M. BapwimoBa 0 MEeHTpax TMPOUCXOXKICHHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHUH. LIeHTpBI MPOUCX 0K ACHHS JOMAIIHUX KUBOTHBIX. COpT,
opoja, TaMM

CoBpeMeHHbIE METOMbI CceNeKIUUu. MaccoBbli M MHIUBUAYAIbHBIA OTOOPH B
CEJeKLUH pacTeHUU U KUBOTHBIX. OllEHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpemmBanne — HHOpuAWHT. Yuctas nuaus. CKpPEIIMBAHUE YUCTHIX JTHHHMA.
I'erepo3suc, unu rudbpuanas cuia. HepoactBeHHOE CKpelMBaHUE — ayTOPUIUHT .
Otpanénnas rubpugusanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 u
MOJIy4YeHUE MONUIUIONIO0B. JIOCTHIKEHHUS CENEeKUMU PACTEHUU, >KUBOTHBIX M

MHUKPOOPTraHU3MOB

buoTtexHonorust kak oTpacib MNpPOU3BOJACTBA. ['eHHas WHXKEHepus. OTarbl
co3ganust pekomOuHantHo JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepus. Kiierounele  KyJnbTypbl. MUKpPOKIOHAJIBHOE  Pa3MHOKEHHE
pacteHnii. KiloHMpoBaHHME BBICOKOIPOIYKTHBHBIX CEJIBCKOXO35MCTBEHHBIX
OpraHu3MoOB. DKoOJIOTUYeCKHE M 3Tudeckue npodiemsl. MO — reHernuecku

MOAUGHUIIPOBAHHBIE OPTAHU3MBI

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

DBOJIOLMOHHAS OUOIOTUS

1.1

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CBunerenbcTBa  HBOMIONUHU.  [laJ€OHTONOTHYECKHE:  IOCIEI0BATEIHLHOCTD
MOSIBJICHUS] BUJIOB B TMAaJ€OHTOJIOIMYECKOW JIETOMHCH, NMEPEXOIHbIE (OPMBI.
buoreorpaduueckne: cxoacTBo u pasznuuue ¢GayH W (IOp MaTEPUKOB U
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJACTBA M pa3iIuyusl SMOPUOHOB Pa3HBIX
BUJOB  TIO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHYECKUE:  T'OMOJIOTUYHEIC,

AQHAJIOTUYHBIC, PYAUMEHTapHbIE  OpraHbl, aTaBU3Mbl.  MOJEKYJIApHO-




1.2

OMOXMMUYECKHUE: CXO0ACTBO MCXAaHU3MOB HAaACICACTBEHHOCTH H OCHOBHBIX

MeTab0IMYECKUX IyTEN Y BCEX OPraHu3MOB

OpomononHast  teopusi Y. [apBuna. I[lpeanocbuikd  BO3SHUKHOBEHHS
JapBUHM3MA. JIBIKyIME CHIIBI ABOJIOLMU BUAOB 1o JlapBuHy (U30bITOYHOE
Pa3MHOXEHHE IPU OIPAHUYEHHOCTU PECYPCOB, HEONPEAEIEHHAS U3MEHUUBOCTD,

0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckass Teopus dBomomuu (CTD) u OCHOBHBIE €€ TIOJIOKCHUSI.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢IMHKuIa BUAa U 3BOJIFOIIUA

JBmwxkymme cuibl (PakTopbl) SBOJIOUMU BUAOB B Hpupoae. MyTanmnoHHBII
nporecc U KOMOMHATHUBHAs U3MEHYMBOCTh. lonmynsiiMoHHbIE BOJIHBI U Apeid
reHoB. M3omsnus u murparusa. EcTecTBeHHBIN 0TOOP — HANIPABISIONIHA (aKTop
sBOIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprucnocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTaT dBoitonuu. [Ipumepst
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAANTALINY.

Bun wu  BugooOpazoBanme. Kpurepum Buma. OcHOBHBIE  (OpMBI

BI/I,I[OO6pa3OBaHI/IHI reorpacbnqecxoe, 9KOJIOTHYCCKOC

1.5

MaxkposBomtorusi.  Dopmbl  dBOMOLMM:  QUIIETHYECKas, JAUBEpreHTHas,

KOHBEPIreHTHaAsA, rapajjicibHasd. H606paTI/IMOCTB 9BOJJIOIIMHA

Bo3HukHOBEHHE U Pa3BUTHC ) KXU3HU HA 3emite

2.1

JloHay4yHBI€ MPENCTABICHUA O 3apOXKACHUM >KHU3HU. HaydHble rumoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abMoreHe3 M MNaHcnepMusa. XHUMHYEcKas
IBOJIIOLMSL. ODKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOLUH.
Havanphblie atanel Ounonornyeckoil 3somtonuu. I'unoresa PHK-mupa. IlepBbie

KIJIICTKHU 1 UX 3BOJIOIHA. cDOpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII ’)KUBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emie mo spam u nepuonam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbel. [lameosoiickas spa W €€ TepUOABl: KEMOPHICKHUH,
OPAOBUKCKUMN, CUIYPUHCKHUM, JIEBOHCKUN, KaMEHHOYTOJIbHBIM, IIEPMCKHUM.
Me3so30lickas 3pa U €€ MepHuoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickas »3pa u €€ TepuoJbl: MaJECOre€HOBBIM, HEOTCHOBBIH,
AHTPOIIOI€HOBBIA. XapaKTEepUCTHKA KIMMara M TEeOJJOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U )KUBOTHOTO MUpa. ApoMOop(o3bl
Yy pacTeHMil U KUBOTHBIX. [losiBIIeHHE, pacuBET M BBIMMPAHHUE TPYIIT KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHnu4ceCKOoro Mupa KakK OTpPaXCHUC SBOJIIOIHU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB
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2.5

DBOJIIOLMS YeJIOBEeKa. AHTPOMOJIOTUs KaK Hayka. Pa3BuTue mpeactaBieHUl O
MPOUCXOXKACHUM uejoBeKka. MeTonbl u3ydeHus aHTpornorenesa. CxoJcTBa u
pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeIIOBEKa.

JBwxymiue cwibl (hakTopsl) aHTponoreHe3a. HacneactBeHHass N3MEHYHBOCTD U
€CTeCTBEeHHBIH 0TOOp. OOIecTBeHHBIM 00pa3 XU3HH, W3TOTOBJICHHE OPYIUI

TPY/la, MBIIIJICHUE, PEYb

OcHOBHBIE CTaJMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH, YUeroBek
yMenbid, YenoBek mnpsmoxondmuii, YernoBek HeaHIepTadbCKuid, YenoBek
pa3yMHbIii. Haxo/lku MCKOIIaeMbIX OCTaHKOB, BPEMs CYIIECTBOBaHUs, 00J1aCTh

pacnpocTpaHeHus, 00bEM FOJIOBHOTO MO3ra, 00pa3 ®KHU3HU, OPYAHS

2.6

Yenoeueckue packl. OCHOBHbIE 0OJIbILINE pachl: €BpPOIEOUIHas (eBpa3uiickast),
HErpo-aBCTpaJIONIHAsE  (9KBaTOpHalibHAasl),  MOHIOJOMJHAas  (a3MaTcKo-
amepuKaHckas). UepTsl NpUCHOCOOIEHHOCTH MPEICTaBUTENEH 4YeT0BEYECKUX
pac K YyCIoBUSM cyuiecTBoBaHus. EnuHCTBO 4yenoBeweckux pac. Kputuka

pacusmMa

OpranusMsbl 1 OKpyXxKaromias cpeaa

3.1

3.2

3.3
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Okosorus Kak Hayka. 3alaud M pa3felibl 3KOJIOIMH. MeToasl 9KOJIOTMYeCKUX
uccieloBaHui.  Dkosorndyeckoe — MupoBo33peHue.  Cpenpl  oOuTaHus

OpraHnu3MoOB: BOJHAsA, HA3CMHO-BO3AyIIIHAsA, IOUYBCHHASA, BHYTPUOPraHU3MCHHAA

Okonoruueckue ¢akropbl. Knaccudukanus skojgorndeckux — (akToOpoB:
abuoTrnyeckre, OMOTHYECKHE W AaHTPONOreHHble. JIeWCTBUE SKOIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue (GakTophl: CBET, TeMIepaTypa, BIaXHOCTb. DOTONEpUOIU3M.
[IpucnocoOnenuss OpraHu3MoB K JIEHCTBHIO aOMOTHUYECKHX (HaKTOPOB.

buonornueckue puTMmsl

buotnueckue ¢akropsl. Buasl OMOTHYECKUX B3aUMOJIEHCTBUIN: KOHKYPEHIIHS,
XHUIIHUYECTBO, MApa3UTH3M, MYTyalu3M, KOMMEHCAINW3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEeWTpaJu3M. 3HaueHHe OHOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYLICCTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COOGH.[CCTBB.X

3.5

OKOJIOTUUECKHE XapPaKTCPUCTUKHU MOIyJIAIHnH. OcHOBHBIC IIOKa3aTcCIn
MMOomyJIauu: YHUCICHHOCTD, IJIOTHOCTH, POXIACMOCTb, CMCPTHOCTBH, IIPHUPOCT,

Murpanus. JJuHaMuKa YUCICHHOCTH IOYJIALMY U €€ peryisanus

Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI




4.1

CoobmecTBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3u B

onoleHo3e

4.2

Okojoruueckue cucrembl (3kocucteMbl). [lonsitue 00 oSkocucreme u
onoreorieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI IKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIeCTB U MOTOK JSHEPruud B
skocucteme. Tpoduyeckue (MUIEBbIE) YPOBHU SKOCUCTEMBI. [IuIieBbie 1ienu u
cetu. OCHOBHBIE TOKa3aTeid JKOCHCTEMbI: Ouomacca, MPOAYKILIHS.
DKOJOTUYECKHE MUPAMHUJIBI: TTPOTYKIINH, YHCICHHOCTH, Onomacchl. CBolcTBa

OKOCHCTEM: YCTOﬁqHBOCTL, caMoperyjanusa, pa3BuTuc. CYKLICCCI/IH

4.3

4.4

4.5

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak QakTop ycToWuuBocTH dKOocucTeM. (CoxpaHeHHe

OHMOJIOTMYECKOTro pa3HooOpasust Ha 3emiie

VYuenne B.M. Bepnanckoro o Ouocdepe. I'paHuipl, coctaB u CTPYKTypa
6uocdepsl. JXKupoe BemectBo U ero pyHkuu. OcobeHHOCTH OGHOChephl Kak
rio0anpHOM 3KocHcTeMbl. JlMHaAMHuUeckoe paBHOBECHE M OOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemIeCTB M OMOr€OXMMHYECKUE LUKIBI 3JIEMEHTOB

(yrnepona, azora). 30HanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBO B Onochepe 3emun. AHTpOTOTeHHbIE U3MEHEHHs B Onocdepe.
['oGanbHBIE IKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAILHOTO YIPAaBIEHUS TMPUPOAHBIMU pecypcaMH U HX

ucnosib3oBanue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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