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PabGouast nporpamma
0 y4eOHOMY NpeaAMeTy
«buosorusy»
(0a30BbIN YPOBEHD)
10-11 knace

Kenesnosoack 2024



[HOACHUTEJIbHAA 3AIINCKA

I[Ipu  pa3paborke  mOporpaMMbl 1O  OHOJOTMM  TEOPETHYECKYIO
OCHOBY [JIsl ONPEIENECHHs MOAX0A0B K (POPMUPOBAHHUIO COAEPKAHUS Yy4EOHOTO
npeamera
«buonorus» COCTaBUJIN: KOHILICIITYaJIbHbIE IIOJIOKEHUSA OIr'oC
COO o0 B3anM000YyCIOBICHHOCTH LI€TIEH, COACPKAHUS, PE3YJIBTATOB 00yUEHUS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LEIIIX
Y MPUHIUIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETO
oOmero oOpazoBanust B Poccuiickoit ®enepanuu, a TakKe IMOJOKEHUS O
cnenuduke Ouonoruu, €€ 3HAUYCHUM B T[IO3HAHUU SKUBOM TIPUPOJBI H
oOecreyeHn CyIIeCTBOBaHUA YesloBeueckoro odmiectBa. CorinacHO Ha3BaHHBIM
MOJIOKEHUSIM OTIpPe/IeSIEHbl OCHOBHBIE (YHKIIMH TPOrpaMMBbl O OMOJIOTUH U €€
CTPYKTYpa.

[Iporpamma mo Ouonoruu Aa€T MOpeAcTaBiIeHUE O Ienax, o0 oOuiei
cTpatern OOYyYEeHUWs, BOCHHUTAHUS M Pa3BUTHUs OOYYAIOIMIMXCS CPEICTBAMU
y4eOHOTr o peIMeTa
«buonorus», omnpenenser o00sf3aTeNbHOE NPEIMETHOE COJEpKAHUE, €ro
CTPYKTYpYy, pachpefeieHue Mo pa3denaM M TeMaM, pPEKOMEHIyEeMYIO
NOCNIEIOBATeIbHOCTh ~ M3Yy4YeHHs  yuyeOHOro  marepuaja ¢ yuy€Tom
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTMKA 0O0pa30BaTENbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEH 00yJarOIIUXCS.

B nmporpammMe 1o OuWOIOTMM Tak)Ke YYMTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JTUYHOCTHBIM, MeTanpeIMETHbIM U IPEAMETHBIM
pe3yabpTaTam oOydeHuss B (OpPMHUPOBAHWU OCHOBHBIX BHUOB Yy4eOHO-
MO3HABATCILHON  JIESITCIBPHOCTH/YUYeOHBIX  JMEWCTBUH  OOydYaronmuxcst 10
OCBOCHHIO COJIEpKaHUs OMOJIOTUUECKOro 00pa30BaHMs.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIi yPOBEHB) peaan30BaH
NPUHIMIT TIPEEMCTBEHHOCTH B HM3Y4YCHMHM Ouoioruu, Onarojgapsi yeMy B Hel
IpPOCMAaTPUBAETCS HANpPaBICHHOCTh HAa pPAa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMHUpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHsS,  IIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, OHKOJOTUYECKOTO MBIIUICHUS, MPEICTABICHUA O
3I0pOBOM 00pa3e KU3HU U O€peKHBIM OTHOIICHHEM K OKPYIKaIOIIEeH TPUPOTHOM
cpene. [loaToMy Hapsiay ¢ M3ydeHHEM OOIICOMOJIOTHYECKUX TEOPHUH, a TaKKe
3HAHUN O CTPOEHUU KUBBIX CHUCTEM PA3HOrO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIMX B HUX IMPOIECCOB B MporpaMme Mo OMOJOTUM YJEJIECHO
BHHMAaHUE HCIOJb30BAaHUIO MOJYYEHHBIX 3HAHUI B MOBCEIHEBHON >KU3HU IS
pelIeHus] MPUKIAAHBIX 3a/ad, B TOM YHCJE: MPOPWIAKTUKA HACIECICTBEHHBIX
3a0oneBaHUi YeJI0BEeKa, MEIUKO-TE€HETUYECKOTO KOHCYJIbTUPOBaHHS,
000OCHOBaHMSI HKOJOTHYECKH IIeIeCO00Pa3HOTO TIOBEICHHUS B OKpYKaromeh
NPUPOJTHOM CpeJie, aHAIU3a BIUSAHUS XO35IMCTBEHHOM JAESITEIbHOCTH YEJI0BEKA HA
COCTOSIHUE TPUPOJHBIX U MCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHHME BHUMAaHUS K



MPUKJIATHON HAMpPaBICHHOCTH Y4eOHOro npeaMera «buosnorusy mpoauKTOBAHO
HEOOXOIUMOCThIO O0ECIEYeHHs] YCIOBUM AJIA PEHIeHUs] OJHOM M3 aKTyaJlbHBIX
3a/1a4  [IKOJILHOTO OHOJIOTMYECKOr0o O00pa3oBaHMs, KOTOpas Mpeanojaract
dbopmupoBaHue y o0ydaromuxcs COoCOOHOCTH aJanTUPOBATHCS K MU3MEHEHHSIM
JTMHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

[Iporpamma 10 OHWOJOTHM SIBISETCS OPUEHTUPOM JJI COCTaBJICHUS
pabounx mporpamMM, aBTOPHl KOTOPBIX MOTYT MPEIJI0XKUThH CBOM BapHaHT
MOCJIEI0OBATEILHOCTH HM3Y4YEHUSI U CTPYKTYphl y4eOHOro marepuayia, CBOE
BUJeHUEe nyTed ¢dopmupoBanus y oOyyaromuxcs 10—11 kmaccoB mpeaMeTHBIX
3HaHUW, YMEHUU U CHOCOOOB y4eOHOM AEATENBHOCTU, a TAKXKE METOJIUYECKUX
pelieHnid 3ajad BOCMUTAHMS W Pa3BUTHUS CPEICTBAMU Y4YEOHOTO mMpeaMeTa
«buonorus».

buonorust Ha ypoBHE cpeaHero o0Iero oOpa3oBaHMsI 3aHMMAET BaKHOE
mecto. OH oOecrieunBaeT (OpMUPOBAHHE Yy OOYYaIOLIUMXCS MPEICTaBICHUN O
HAyYHOM KapTHHE MHpA, pacuIupsieT U 0000IIaeT 3HaHUs O KUBOUW mpupoje, e&
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3aIlMd M SBOJIOIHH, CO3MAET
YCIOBUS  JUIsl: TIO3HAHWS 3aKOHOB  KUBOW  MPUPOABI, (HOPMUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 3JIOPOBOTO M Oe3omacHoro obpasza
KU3HHU, DKOJOTMUYECKOTO MBIIUICHUs, IIEHHOCTHOIO OTHOIICHHUS K >KUBOU
NPUPOJIE U YEIIOBEKY.

bosnbiioe 3HaueHne OMOJIOTHSI UMEET TaKkKe JIJIsl PEIIeHHs] BOCITUTATEIbHBIX
U pa3BUBAIOIIMX 3a/lad CpeJHEero oO0mero o0pa3oBaHUs, COLMATU3ALNU
oOydaromuxcsa.  M3ydenume  Oumosmorun  obOecrneuMBaeT  YCJIOBHS  JUIs
(dbopMHUpOBaHUS UHTEJIEKTYaJTbHBIX, KOMMYHUKAIMOHHBIX U UH(POPMAIIMOHHBIX
HABBIKOB, 3CTETUYECKON KYJIBTYPHI, CIOCOOCTBYET MHTETPAIUU OMOJIOTUUYECKHUX
3HAHWA C TPEACTABICHUSIMHU W3 APYTHUX Y4EOHBIX MPEAMETOB, B YACTHOCTH,
¢usuku, xumuu u reorpaduu. HazBaHHbIE TONOXKEHUS O NpPEIHA3HAYCHUH
yueOHoro npeamera «bruosorus» cocTaBUIM OCHOBY JJIS ONPEACIICHUS MOIX0I0B
K OTOOpY M CTPYKTYPUPOBAaHHUIO €ro COJAEpXaHUs, MPEJACTaBICHHOTO B
mporpamMMme 1mo OMOJIOTHH.

Ot60p comepxanusi yueObHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3HIMKA KYyJIbTYpOCOOOPA3HOTO TMOJX0Aa, B COOTBETCTBUH C
KOTOpPBIM O0ydYaromuecs JODKHBI OCBOUTH 3HAHUS W YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi  00IIEH KyJIbTYpHl, OMPENETSAIONINE aleKBATHOE IOBEIICHHE
YeJIOBeKa B OKPYKAIOIIECH MPUPOJTHON cpesie, BOCTpeOOBAaHHbBIE B ITOBCEIHEBHOM
KU3HU M MPAKTUYECKOU AesATeNbHOCTH. Ocoboe MecTo B 3TOM cUCTeME 3HAHUU
3aHUMAIOT AJIEMEHTHI COJEpKaHUs, KOTOpbIE  CIyXKaT OCHOBOM TUISt
dbopmMupoBaHUs MPEACTABICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHE MHpPAa U LEHHOCTHBIX OpPUEHTAUUAX JIMYHOCTH, CHOCOOCTBYIOUIUX
ryMaHU3aluu OMOJIOrMYECKOro 00pa30BaHusl.

CTtpykTypHupOBaHue COZEPKAHUSA y4eOHOT0 MaTepuaia B
nporpaMMe MO OHOJIOTMU  OCYIIECTBIEHO C  yY4€TOM  MPUOPUTETHOTO



3HAQYEHHUS] 3HAHUU 00 OTIUYUTEIHHBIX OCOOCHHOCTSX KUBOW MPUPOIBI, O €&
YPOBHEBOM OpraHu3alvd U DBOJIOLUUA. B COOTBETCTBUM C 3TUM B CTPYKTYpE
yueOHOro mnpeaMera «buONOTHS» BBIACICHBI CIEAYIOIINE COAEpKATeIbHBIC
nuaun: «buonorus kak Hayka. Mertoasl HayyHOro mno3HaHus», «Knerka kak
Ouosiornueckas cucteMay, «OpranusM Kak Ouosiorudeckasi cucreMa», «Cuctema
¥ MHOT000pa3ue OpraHudeckoro MUpay,

«OBOJIIOLUSL  KUBOW  MPUPOIBD»,  «IKOCUCTEMBI W  MOPUCYIIUE UM
3aKOHOMEPHOCTH.

Lens uzydenus: yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIJICHUE OOYYAIOIIUMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATHHOU
OpraHU3aIlMy >KUBBIX CHCTEM pPAa3HOrO0 paHra W  NPUOOpPEeTEeHHUE  yMEHUU
UCIIOJIB30BaTh 3TU 3HAHUA JJIS TPAMOTHBIX JICUCTBUN B OTHOIIEHUN OOBHEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

Joctrxenune LEJIH V3YYECHUS y4e0HOTO npeamMeTa
«buonorus» Ha 6a30BOM ypoBHE 00€CIIEUNBAETCS PEUICHUEM CIIEAYIOUIUX 3a/1ay:

OCBOCHHE OOYYaIOIMMUCS CHUCTEMbl 3HAHUNW O OMOJOTUYECKUX TEOPHUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTHX, TUIIOTE3AX, MpaBUIIAX,
CITy’KaIluX OCHOBOW s (G OPMUPOBAHUS TIPEACTABICHUN O €CTECTBEHHO-
HAy4yHOM KapTUHE MHpa, O METOAaX HAy4YHOro TIO3HAHUS, CTPOCHUH,
MHOT000pa3uu U OCOOCHHOCTSX JKMBBIX CHUCTEM Pa3HOI'O YPOBHS OpraHU3aIluH,
BBIIAIOIINXCS OTKPBITUSAX M COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

dbopmMupoBaHue y oOyyarouxcs II03HABATEIbHBIX,
MHTEJJIEKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHAIM3A TaHHBIX O
MyTSX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3TJIS0OB, UJEH U MOAXOJ0B K U3YUYEHUIO
YKUBBIX CUCTEM PAa3HOI'0 YPOBHs OpraHU3alINY;

CTAHOBJICHHE Yy oOOywarmuxcs oOmed KyJIbTyphl, (YHKIIMOHAILHOMN
IPaMOTHOCTH, pa3BUTHE YMEHHMHA OOBICHATH MW  OILICHHBATh  SIBJICHUS
OKPYXKALIEro Mupa >XKUBOM IIPUPOABI HAa OCHOBAHMM 3HAHUM U OIIBITA,
MOJIYYEHHBIX MPU U3YyYECHUU OMOJIOTUH;

dbopMupoBanue y o0OydYaroOmMXCS YMEHHM WJUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHWM B MPAKTHUECKOW JESITEIIbHOCTH YeJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTUI;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TMO3HAHUS YEIIOBEKOM >KHBOM
MPUPOABI, HEOOXOAMMOCTH OEpeXHOTO OTHOIICHUS K Hel, CoOMoaeHus
ATUYECKUX HOPM IPU MPOBEICHUH OMOJOTUYECKUX UCCIETOBAHUI;

OCO3HAHUE LEHHOCTH OWOJOTMYECKUX 3HAHUM [JIs TOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KYIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

NPUMEHEHHE TMPUOOPETEHHBIX 3HAHUNA M YMEHHMA B  MOBCEJHEBHOMU
KU3HA Ui OLEHKU NOCJIEACTBUM CBOEM JEITEIBHOCTH MO OTHOLICHUIO K
OKpy’Xarolen cpene, COOCTBEHHOMY 3/10pOBbIO, OOOCHOBAaHHE U COOJIIO/ICHUE
Mep npohUIaKTUKH 3a00JIEBaHUA.

B  cucreme  cpemHero  oOmero  oOpa3oBaHHs «buonorusny,



u3ydyaeMasi Ha 0a30BOM YpOBHE, SIBJISIETCSA OOs3aTENIbHBIM Y4€OHBIM IPEIMETOM,
BXOJIAILIMM B COCTaB IMpeIMeTHON 001acTi « ECTeCTBEHHO-HAay4YHbIE TPEAMETHI».

OO61iee yncao 4YacoB, PEKOMEHAOBAHHBIX JUIsl U3y4YeHHs] Ouoiorun — 68
gacoB: B 10 kiacce — 34 gaca (1 gac B Hememo), B 11 kmacce — 34 gaca (1 yac B
HEJICITIO).

COIAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka

buonornss kak Hayka. CBs3b ouojmorun ¢ OOLIECTBEHHBIMH,
TEXHUYECKUMU M JPYTMMH €CTECTBEHHBIMM HayKaMu, (uiocopuen, 3THUKOMH,
ACTETUKOMN U mpaBoM. Posib Guosiornu B popMUpPOBAaHUU COBPEMEHHON Hay4yHOUH
KapTUHbI MUpa. CucteMa OMOJIOrMYECKUX HaYK.

Meronbl TO3HaHUS SKUBOM mpuponbl (HAOIIOJEHUE, HSKCIEPUMEHT,
ONMHCAaHME, H3MEpPEHHue, Kiaccudukamusi, MOJICIUPOBAHUE, CTATUCTHYECKAs
00paboTKa TaHHBIX).

Jlabopamopnsie u npakmuyeckue padomaoi:
[Ipaktuueckas pabora Ne 1. «lVcnonb3oBaHue pa3TUYHBIX METOIOB IMPHU

U3YYCHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble CHCTEMBI U X OPTraHU3ANUA

XKusble cucrembl (OMOCUCTEMBI) KaK MpEeAMET U3Y4YeHHs OHOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPTraHUYECKOM MTPUPOIBI.

CaoiicTBa OuocucTeM H WX pazHooOpaszue. YPOBHU OpraHuU3aluu
OMOCHCTEM:  MOJICKYJSPHBIA, KJICTOUHBIA, TKAHEBBIA, OPTraHU3MEHHBIMH,
MO YJIAIIMOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOTeOIEHOTUIECKUI), OMOChepHBIi.

JHemoncmpayuu:

Tabnuyst u cxemol: «OCHOBHBIE MPU3HAKU KU3HWY, « Y POBHU OpraHU3AIINH
KUBOU MPUPOIBI».

Obopyoosanue: Mmoaenb moiekynsl JITHK.

Tema 3. XumMuuecKkuii COCTaAB M CTPOEHHE KJIETKH

XUMUYECKUNA COCTaB KIETKH. XUMHYECKUE IJIEMEHTBI: MAaKpOAJIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEPAIBHBIX BellecTB B Kierke. l[lommep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHure O0elKOB. AMUHOKUCIOTBI — MOHOMEPHI OEJIKOB.
Heszamenumble ¥ 3aMEHHMBbIE aMUHOKHUCIOTBL. AMHMHOKHMCIOTHBIM COCTAaB.
YPpOoBHU CTPYKTYpbl OEIKOBON MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETHUUHAS U
YEeTBEPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOIlcTBa OenkoB. buonorunueckue
GyHKIMHN OEJIKOB.



®epmeHThl — Ouonornueckue katanuzatopel. CrpoeHue GdepMmeHTa:
aKTUBHBIA ILIEHTp, cyOcTpaTHas cneuupuyHocTb. KodepmeHnTsl. ButamuHbl.
Otnnuust pepMEHTOB OT HEOPTaHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOcaxapuibsl (TJItOKo3a, pubo3a u  Je30Kcupudo3a),
nucaxapuabl  (caxaposa, JIaKTO3a) M IoJucaxapuabl (Kpaxmals, TJHUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununel:  Tpurnuuepunbl, Qochomunuasl, crepouasl. [HapoduIbHO-
ruapodoOHbie cBoiicTBa. buonornueckue QyHkuuu nunuaoB. CpaBHEHUE
yIJI€BO/IOB, OEIKOB U JIMMKU0B KaK UICTOYHUKOB SHEPIHUH.

Hyxnennoseie kucnorsl: JIHK u PHK. Hykmeotuaer — MoHOMepbI
HyKJIeuHOBbIX KUCHOT. Ctpoenue u pynkuuu JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoenue u GyHKIIHUH.

Huromorust — Hayka o kierke. KierouHas teopuss — TpuUMep
B3aMMOJICUCTBUS UAEH W (PAKTOB B HAyYHOM NO3HaHUU. MeToAbl H3yuUEHUS
KJIETKH.

Knerka kak mnenmoctHas »xuBasi cuctemMa. OOmIMe MNpPU3HAKK KIIETOK:
3aMKHYyTasi HapykHas memOpana, monekynbl JJHK kak renetuyeckuii ammapar,
cUcTeMa CUHTe3a OeJka.

Tunsl KIeTOK: 3yKapuoTHyeckas U mpokapuoTudeckas. OcoOEeHHOCTH
CTpoeHusl MpokapuoTHueckoi kineTku. Kierounas crenka Oaxrepuii. CTpoeHue
AYKapUOTUYECKON KIETKA. OCHOBHBIE OTJIMUUSA PACTUTEIIBHOW, JKMUBOTHOU H
IpUOHOMN KIIETKHU.

[loBepXHOCTHBIE  CTPYKTYypbl  KIETOK  —  KIETOYHasi  CTEHKa,
rIIMKOKaNuKke, ux ¢yHkuuu. [lnazmatuyeckass memOpaHa, €€ CBOHCTBA W
¢ynkumuu. [utomnazma u e€ opraHoujpl. OgHOMEMOpAaHHbBIE OPraHOM/IbI
kietku: OIIC, anmapar ['onbaxu, nu3ocomsbl. [lolyaBTOHOMHBIE OpraHOUIBI
KJIETKU: MUTOXOHJIpUH, Mnactuibl. [IpoucxoxaeHne MUTOXOHIPUN U TJIACTHU/L.
Bunpl mractun. HememOpaHHBIE OpraHOWIBI KJIETKH: PHOOCOMBI, KJICTOYHBIN
LUEHTP, LEHTPHUOJU, PECHUYKU, KIYTUKU. DYHKIUM OPraHOUAOB KIIETKH.
Bxirouenust.

Anpo — peryasTopHbIi LHeHTp KineTku. CTpoeHue sapa: siaepHas 000104Ka,
KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIIETKE.

Obopyoosanue: CBETOBOM MHKPOCKOTM, OOOpPYAOBAHHE I MPOBEIACHUS
HAOMIOICHUH, M3MEPEeHUN, SKCIIEPUMEHTOB, MUKPOMpENapaTrbl PacTUTENbHbIX,
KUBOTHBIX U OAKTEpHUAJIBHBIX KIETOK.

JlabopaTopHbI€ U MPAKTUYECKHIE PAOOTHI:
JlaGoparoprHast pabora Ne 1. «M3ydeHwme KaTanUTHYCCKOW aKTHBHOCTHU
dbepMeHTOB (Ha TpUMEPe aMUIIA3bl WIIA KaTanas3bl)y.
Jlaboparopnast pabora Ne 2. «l3yueHue cTpoeHHs KJIETOK pPaCTEHHUI,
KUBOTHBIX M OaKTEpUH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpENnaparax u ux



OITUCAaHUC».

Tema 4. ’KusHenesITeJIbHOCTh KJIETKH

OOMeH BemiecTB, WIH MeTa0OIM3M. AcCUMWISIUA  (TJIACTUYECKUIN
oOMeH) U AuCCUMUIIALMS (PHEPTeTUUYECKUM OOMEH) — JIB€ CTOPOHBI €IMHOTO
nporecca Meradonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUu B
MOHUMaHUHU MeTaboIn3Ma.

Tunel oOMeHa BemecTB: aBTOTPOGHBIA U TeTepoTpodHbIl. Ponb
dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIICTKE.

®orocunte3. CperoBas u TeMHOBasg (a3pl (porocuHTe3a. Peakuuu
dotocunTe3za. IdPekTUBHOCTL (PoTOCHUHTE3a. 3HaueHHEe (OTOCHUHTE3a ISt
KU3HU Ha 3emuie. BrnusHue ycnoBuid cpeapl Ha  (POTOCHHTE3 U CIIOCOOBI
MOBBIIMICHUSI €ro MPOAYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHH.

XeMocuHTe3. XeMOCHHTE3UpYIoe OaKkTepuu. 3HaYeHUE XeMOCUHTE3a JIJIs
KW3HU Ha 3emIe.

DHepreTuueckuii  oOMEH B KJIETKE. Pacmiennenue BCIIIECTB,
BBIZICJICHUE M aKKYMYJHUPOBAaHUE DHEPrUU B KIIETKE. DTaIbl YHEPTETUYECKOTO
oOmena. ['mukonu3. bpoxenue u ero Buasl. KucimopomHoe OKHUCIEHHE, WU
kjaeToyHoe apixanue. OxucnutenbHoe GdochopunupoBanue. DPGHEKTUBHOCTD
HHEPreTUYECKOro OOMeHa.

Peakiun matpuuyHoro cunte3a. ['enernueckass undopmanus u JHK.
Peanuzanus renerndeckoid mHGOpMaIMK B KJIETKe. |'@HETUYECKUHA KOA U €ro
cBorcTBa. Tpanckpumnius — MmaTpudHblii cuate3 PHK. Tpancnsanus — Guocunrtes
Oenka. Jramnbl TpaHcaauud. KoawpoBanue amuHOKuCIOT. Pons pubocom B
OounocuHTe3e Oemnka.

Heknerounsle ¢opmbl  XKu3HM  —  BUpyChl. McTopus — OTKpBITHS
BupycoB (/.M. VBanoBckuii). OCOOEHHOCTH CTPOEHHUS W KU3HEHHOTO IMKJIA
BUpycoB. bakrtepuodaru. bonesHn pacTeHHii, J>KUBOTHBIX U 4YEJIIOBEKa,
BbI3BIBaGMbIC BHUpycaMH. Bupyc uMmmyHonmeduinura uyenoBeka (BUY) -—
Bo3OymutTens CIIWJla. OOpartHas TpaHCKPHUIIIMS, pEeBepTaza W HHTErpasa.
[IpodunakTrka pacripocTpaHEHU BUPYCHBIX 3a00JICBaHHIM.

Tema S. PasMHOKeHHe 1 HHAMBHUAYAJIbHOE PAa3BUTHE OPTaHU3MOB

KiteTrounslii muki, wiM >KM3HEHHBIM WK KieTku. MHTepdaza m MHUTO3.
[Ipoueccrl, mpotekatonue B uHTep(daze. Pemnukamus — peakuus MaTpUUHOTO
cunte3a [IHK. Ctpoenmne xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHII.
JIuruionHelii W TalUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIIBI.
[{uTtonornueckue OCHOBBI PA3MHOKEHHS M HHAMBUAYAJTBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue kietku — muto3. Ctaguu muto3a. [Iponeccel, npoucxoasuue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUi CMBICT MUTO3a.

[Iporpammupyemasi ruOENb KJIETKA — arlomnTo3.

®opMbl pa3MHOXKEHHUSI OpraHU3MOB: OecroJlioe U 1mosioBoe. Buasl 6ecnonoro
Pa3MHOXKEHUS: JIeJICHHME HaJBOE, IOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,



crnopooOpa3oBaHue, BETE€TAaTUBHOE pPa3MHOKEHHUE. HckyccTBeHHOE
KJIOHUPOBAaHHUE OPTaHU3MOB, €TI0 3HAUEHUE ISl CEIEKIINM.

[TooBOE pa3MHOXKEHHE, €TO OTIMYUSA OT OECIOI0rO.

Meiio3. Cragun Meiosa. IIpoueccsl, MpouCXoasIue Ha CTAAUIX MeEo3a.
IToBenenue xpomocoMm B Meno3e. Kpoccunroep. bHOmOrnyeckuid CMbICT U
3HAYEHUE Meno3a.

['ameTorenes — mpouecc 00pa3oBaHUS MOJOBBIX KIETOK Y >KUBOTHBIX.
[lonoBbIe *kene3bl: CEMEHHUKH U sUYHUKA. OOpa3oBaHKHe U pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CnepMaTo30M[l, SHIEKIETKa) — CIEepMAaTOreHe3 U OOIrEHE3.
OcoOEHHOCTH CTpOEHUS SIUIEKIETOK M crepmaTo3ouioB. OmiogoTBOpEHUeE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHe3). OMOpHOHAIBLHOE pa3BUTHE
(amOpuorenes). Dranbl IMOPUOHATBHOTO PA3BUTHUSL Y TTO3BOHOUYHBIX KUBOTHBIX:
npobiieHue, racTpyJssiuus, OpraHOreHe3. [TocTamMOpHroHanbHOE
pazButHe. Tumbl MOCTAIMOPHOHAIBLHOTO  PA3BUTHUS: MPsSMOE, HENPsSMOe
(mumHOYHOE). Biusinue cpeibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOKJIEHHBIE YPOJICTBA.

Poct n pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHHsS: CTPOCHUE
CEMEHM, CTaJIUU PA3BUTHSL.

Obopyoosanue: ~ MUKpPOCKON,  MuUKpompenapathl  «CriepMaTo30Uabl
MJICKOIIMTAIOLIEr0», «NIeKIeTKa MIEKOIIUTALIET0», «KapruoKnHe3 B KIIETKax
KOpEIlKa JIyKa», MarHUTHasE MOJENb-allIUIMKAus «/leieHne KiIeTku», MOJEIb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

Jlabopamopnusie u npakmuueckue padomel:

JlabopatopHas pabora Ne 3. «HaOmionenne mMuTo3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUs TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenaparaxy.

Tema 6. Hacsie1cTBEHHOCTH M H3MEHYNBOCTH OPraHU3MOB

[Ipenmer nu 3amaum reHeTukd. McrTopuss pas3BuTHs TeHETUKU. Ponb
LIUATOJIOTUA U 3MOPHUOJIOTUM B CTAHOBJIEHUM T€HETHKU. Bkiag poccuiicKkux u
3apyOeKHBIX  YUEHBIX B pPa3BUTHE TEHETUKU. MeTonbl TEHETHUKHU
(ruOpHI0IOTHICCKHH, U TOTE€HETUYECKHI, MOJIEKYJISIPHO-T€HETUYECKUI ).
OcCHOBHbBIE T€HETUYECKUE MOHATUA. [ 'eHeTHudecKass CUMBOJIMKA, UCIOJb3yeMasi B
CXeMax CKpEUIMBaHUM.

3aKOHOMEPHOCTH  HAcJeJAOBaHUS  MPU3HAKOB,  YCTaHOBIEHHble [
Mennenem. MoHOTHOpHIHOE CKpENIMBaHWE. 3aKOH €IWHO-00pa3us THOPUIOB
nepBoro nokoieHusa. IIpaBuno JOMUHHMpPOBaHUA. 3aKOH  pacCUICIJICHUS
npu3HakoB. ['mnoresa ynctotel raMmeT. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  cKpeliyBaHue. 3aKOH  HE3aBUCUMOIO  HAcJeIOBaHUs



npu3HakoB. lluToreHeTMueckue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanusupyroniee CKpCILLUBaHUE. Hcnonb3oBanue AHAIIM3UPYIOLLETO
CKpEIIMBaHUS ISl ONPEIeSICHUs] TeHOTUIIa 0COOU.

CuemnieHHoe HacnenoBaHue mnpusHakoB. PaGora T. Moprana 1o
CLUCIUICHHOMY HACJIEIOBaHUIO TE€HOB. HapylieHue CcuemjieHuss TE€HOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpHUSI HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhI.

['enernka nosia. XpoMOCOMHOE ONpeAEIEHHUE MoIa. AyTOCOMBI U TIOJIOBBIE
XpoMocoMmbl. ['omorameTHnble M TreTeporaMeTHbie opraHu3Mbl. HacienoBaHue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

N3MeHYnBOCTbD. Buast M3MEHYUBOCTH: HEHACJEeCTBEHHAs u
HaclieICTBEHHas. Ponb  cpeabl B~ HEHACHIEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHON W3MEHUYMBOCTH. BapuanvoHHBIA psia U
BapualmoHHas kpuBad. Hopma peakinuum npusHaka. KoinuecTBeHHBIE U
KaueCTBCHHbIC MPHU3HAKKW W UX HOpMa peakiuu. CBoiicTBa MOAMPUKAIMOHHON
U3MEHUYUBOCTH.

HacnencrBennasi, winM reHOTUTIMYECKas, U3MEHUYHMBOCTh. KoMOWHaTUBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM TpOIleCC — OCHOBa KOMOWHATUBHOM
U3MEHYMBOCTH. MyTallMoHHass W3MEHYMBOCTh. Kiaccudukanus wmyTaruii:
TE€HHbIC, XpPOMOCOMHBIE, TEHOMHbIC. HacToTa U NMpUUYKHBI MyTalluil. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTMYECKHX PSJAOB B HACIEICTBEHHOM HW3MEHUHMBOCTHU
H.W. BaBunosa.

Bresnepnas HacneaCTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka uvenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETUKH
YeJ0BeKa: TE€HEAIIOT UUECKUM, OJIM3HEIOBBIH, LIUTOr€HETUYECKUH,
OMOXMMUYECKUN, MOJIEKYJSIpHO- TeHeTHueckuil. CoBpeMEHHOE OmpelelcHUue
TE€HOTHUIIA: TTOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomomipio IIIIP-ananu3a. HacnencrBeHHBIE 3a00eBaHMS 4YEIOBEKA: T'CHHEIC
0ome3Hu, OOJE3HU C HACIIEJACTBEHHOUW MpEeapactoiioKeHHOCThI0, XPOMOCOMHBIE
6oneznu. Comarnueckue H TeHepaTuBHbIe MyTaluu. CTBOJIOBBIE KIETKH.
[TpuHIIMTIBL 3M0pOBOTO 00pa3a KU3HHU, TUATHOCTHKHU, MPOMUIAKTUKN U JICUCHUS
reHeTUYEeCKnX OoJe3Heil. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHNE. 3HAUCHUE
MEIULIMHCKOM TE€HETUKUM B NPEJOTBPAIICHUA U JICYEHUH TE€HETHYECKUX
3a00JIeBaHU YeIoBeKa.

Obopyoosanue: MOAETH-aNIIIUKAINH « MOHOTHOPHUTHOE CKPEIITMBAHUE,
«HemonHoe pmomuHmpoBaHuey», «JlurubpumHoe ckpemmBanue», «llepexpéct
XpOMOCOMY», MHKPOCKOII W MHKporpenapar «Jlpo3odumra» (HOpMma, MyTanuu
(GbOpMBI KPBITBLEB U OKPACKH Tena), repOapuii «I'opox MOCEeBHONY.

Tema 7. Cenekunsi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH
Cenekuus Kak HayKa U IpolecC. 3apOoXkKACHUE CENEKIUU U JOMECTUKAIIUSI.
VYuenue H.MU. BaBuioBa 0 1eHTpax MPOUCXOXKICHUS W MHOrooopasus



KyJbTYPHBIX pacTeHHUU. LIEHTpbI MPOUCXOKICHNS AOMAIIHUX KUBOTHBIX. CopT,
[IOPOJa, TaMM.

CoBpeMeHHBIE METOABl CENeKIMH. MacCoBbld W HMHAMBUIAYAIbHBIN
oTOOpbl B CENEKUMM pacTeHuid H KUBOTHBIX. OIlEHKa 3KcTepbepa.
bnuskopoacTBeHHOE cKpenBaHue — MHOpUAUHT. Yucras nunus. CkpeniuBaHue
yUCTBIX JIUHUM. ['eTeposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue
— ayropuaunr. OtnanéHHas rubpunuzanuss U e€ ycnexu. MCKycCTBEHHBIN
MyTareHe3 M IOJIy4YCHHUE IIOJUIUIOUIOB. JIOCTHKEHUS CEJIEKUUU pPACcTEeHUH,
KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus Kak oTpacib MPOU3BOACTBA. ['€HHAs WH)KEHEpPHUs. OTalbl
co3ganust pekomOuHanTHOM JIHK u Tpancrennbix opranuszmoB. Kierounas
VUH)XECHEPUSL.

Knerounpie  KynpTypbl.  MHKpPOKIOHAJIBbHOE  Pa3MHOKEHHE  PACTEHUM.
KiloHnpoBaHne  BBICOKONPOAYKTUBHBIX CEIBCKOXO03SIIICTBEHHBIX
OpPraHU3MOB. Dkonoruyeckue u stuyeckue npoodiemsl. MO — renernyecku
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI.

Jlabopamopnsie u npakmuueckue padomaoi:

Okckypeuss «OCHOBHBIE METOABI M JOCTHXKEHMSI CENIEKIIMM PAcTeHH H
KUBOTHBIX (Ha CEJEKUHOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOMCTIBITATEbHBIM  Y4acTOK, B TEIUIMYHOE XO34MCTBO, J1abOpaTOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LICHTPA)».

11 KUIIACC

Tema 1. DBoJTIOIIUOHHAS OMOJIOTUA

[Ipennoceiku BO3HUKHOBEHHMSI SBOJIOINHUOHHON TEOpHH. DBOJIOLMOHHAS
Teopus U €€ MecTo B Ouosoruu. BriusHue 3BOTIONUOHHON TEOPUH HA pa3BUTHE
OMOJIOTHH U IPYTUX HAYK.

CBunerenscTBa HBONIONUU. [laneoHTONOrMYECKHE: TIOCIEIO0BATEIBHOCTD
MOSIBJICHHSI BHJIOB B TMAJICOHTOJIOTMYECKOW JIETOMHUCH, TMEPEeXOJHbIE (OPMBI.
buoreorpadguueckue: cxoacTtBo u pasznuuue GayH U (GIOp MaTEPUKOB H
OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOACTBA M pa3Inyuvs SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTHYHbIE,
PYIMMEHTapHBIC OPTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0ONUYECKUX IMyTEH y BCEX
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuHa. I[lpennochuiki BO3HUKHOBEHUS
napBUHU3MA. [[BIKyIHe CHIIBI IBOJIONWHU BUIOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXEHHE  TIpH OTPaHUYCHHOCTHU pecypcoB, HeonpeaeaEHHas
M3MEHYUBOCTh, 0OOpbOa 3a CylIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckast teopusi 3Bomonuu (CTD) um e€ oCHOBHBIE

noJiokeHusi. MukposBosrorus. [lomyssiius kak equHUIa BHIA



Y 3BOJIIOLUU.

JIBxymiue cuiibl ((hakToOphl) SBOJTIONMU BUIOB B Mpupojae. MyTalluoHHBIN
npouecc ¥ KOMOMHATUBHAS M3MEHYUBOCTH. llonmyssiiiMOHHBIE BONHBI U Jpeid
reHoB. M3oms1usa 1 Murpanusi.

EctecTBeHHbIll 0TOOp — HampaBisomuil (akrtop 3Bodouuu. DPopMbl
€CTeCTBEHHOro otoopa. [IpucnocoO6neHHOCTh  OpraHU3MOB KaK pe3yibTaT
sBosmouu. [lpumepel  mpucnocobsieHnit 'y  opraHu3MoB.  ApoMopdo3bl U
UIN0-aJanTaliu.

Bun u Bugoo6pazoBanue. Kpurepun Buna. OcHoBHbIE (POPMBI BUI000OPA30BAHUS:
reorpapuiyeckoe, 3K0JOrnYECKOE.

MaxkposBomronusi. ®opmbl  3BoONOLMH:  (UTETHYECKAS,
JMBEpreHTHAasl, KOHBEPreHTHas, napamuienbHas. HeoOpaTuMocTh BOJIOIMH.
[IpoucxoxaeHue ot HECMEeMAIIN3UPOBAHHBIX IIPEAKOB.

[Iporpeccupyromas cneruanu3anus. AJanTUBHAS paguals.

Jemoncmpayuu:

Ilopmpemuwr: K. JIunueit, XK.b. Jlamapk, Y. Jlapsun, B.O. KoBaseBckuid,
K.M. bap, 3. I'ekkenb, ®. Mromnep, A.H. CeBepiios.

Obopyoosanue: KOJUICKIIASA HACEKOMBIX C Pa3JIMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMSH, KoJuleKius «[IpuMephl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIIPaBJICHUS SBOIIOLUNY», O0BEMHAS MOJENb
«CTpoeHHE TOJOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapta Mupa, Kosuiekius «DopMbl COXpPaHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX M pacTeHWil», Mozenb ammiukanusa «llepexpéct
XpOMOCOM», BIIaXKHbIe Tpenapatbl «Pa3Butue Hacekomoro», «Pa3Burtue
JATYIIKW», MUKpOIIpenapaT
«Apozoduna» (Hopma, myTanmu GOpMbI KPHIIILEB U OKPACKHU TEA).

Jlabopamopnusie u npakmuueckue padomal:

JlabopatopHas pabora Ne 1. «CpaBHeHHE BUIOB MO MOP(OIOTHUYECKOMY
KPUTEPUIOY.

JlaGoparoprass pab6ora Ne 2. «Omnwucanwe  TPUCTOCOOJICHHOCTH
opraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HM HA 3eMJie

JloHayudHblE€ TPENCTABICHUS O 3apOKICHUM XU3HU. HayuyHble TUNoTe3sl
BO3HUKHOBEHHUSI >KM3HM Ha 3emuie: abuWoreHe3 W MaHCHEPMHS. XUMUYECKas
ABONIONMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTraHMYECKHUX.
DKCHNEPUMEHTAIIBHOE MOJTBEPKJICHUE XHUMHUYECKOM »SBojonuu. HauanbHbie
stanbl Ouonornueckoil sBomtonuu. [munoreza PHK-mupa. ®dopmupoBanue
MEMOpaHHBIX CTPYKTYpP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKH U UX
sBOMIOLMS. DOPMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

Pazutne xwu3Hm Ha 3emsie 1o 3paM W nepuojgam.  Karapxei.



Apxenckas U nporeposorickas dpbl. [lameos3oiickasg 3pa U €€ IEPUOIBL:
KeMOpUICKHI, OPIOBUKCKUW, CHIYpUNWCKUH, JAEBOHCKUH, KaMEHHOYTOJIbHBIMH,
IIEPMCKUI.

Me3so30iickas 3pa U €€ NepUuoAbl: TPUACOBBIN, FOPCKUM, MEIIOBOU.

Kaiino3oiickass 3pa u €€ nepuonbl: MaJEOr€HOBBIM, HEOrE€HOBBIM,
AHTPOTIOT€HOBBIM.

XapakTepUCTUKA KIMMAaTa W TE€OJIOTMYECKUX IporeccoB. OCHOBHBIE
ATarnbl 3BOJIOUUN PACTUTEIBHOTO U JKUBOTHOTO MHpa. ApoMOp(03bl Y PACTEHUI
U KUBOTHBIX. [I0osiBIIEHHE, pacBET M BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHM4ecKOro Mupa Kak OTpakeHue 3BOMOLUU. OCHOBHBIE
CUCTEMATHYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMSL ~ YEJIOBEKA.  AHTPOIIOJIOTHA KaK HayKa. Pa3Butue
OPEACTaBICHUNA O  IPOUCXOXKIAEHUU  4YeJIoBeKa.  MeTonbl  M3y4eHUs
anTporioreHe3a. (CxoactBa M pa3nuuus = 4YEJIIOBEKA WM KUBOTHBIX.
CucTeMaTH4YeCKOE MOT0KEHUE YEIIOBEKA.

HBuwxymue  cuibl  (akTopel) — aHTpomoreHe3a.  HacnenctBennas
U3MEHYMBOCTh W €CTECTBEHHbIH 0TOOp. OOIIecCTBeHHbI 00pa3 KHU3HHU,
U3FOTOBJIEHUE OPYIAUN TPYla, MBILJIEHUE, PEYb.

OCHOBHbIE CTaJIUM W BETBU OJBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKH,
Yenmosexk yMmenbi, YemoBek mnpsMoxomasmuid, YernoBeK HeaHACPTAIbCKUN,
UYenoBek pazyMHbli. Haxoqku MCKOIMaeMbIX OCTaTKOB, BPEMS CYILIECTBOBAHMS,
00J1aCTh pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAHSL.

Yenoseueckue packl. OcHOBHblE OOJBIIME pachl:  €BPOINEOMIHAS
(eBpasmiickasi), Herpo-aBCTpajioMjHasi  (dKBaTOpHaJIbHAs), MOHTOJOHIHAS
(a3uaTcko-amepukaHckas). YepTbl  MPHUCHOCOOJICHHOCTH  IpeICTaBUTENEH
YEJIOBEUYECKUX PAC K YCIOBUSIM CYIIECTBOBAaHMS. EMMHCTBO 4EIOBEYECKHUX pac.
Kpurtnka pacuzma.

Obopyoosanue:  mynsixu  «lIpoucxoxaeHue  yegoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHAEPTalblla, KPOMAHbOHLA), CIENKH WIIU
M300pa)KeHUsT KaMEHHBIX OPYIUN TEPBOOBITHOTO 4YeloBeKa (KaMHU-YOMIEPHI,
pyomna, ckpebia), TeoXpOHOJOTrHYecKas TaliuIa, KOUICKIUS «DOpMBI
COXPaHHOCTU HCKONAEMBIX )KMBOTHBIX U PACTCHUI.

Jlabopamopnusie u npakmuuecxkue padomal:
[Ipaktnueckass pabora Ne 1. «/M3ydyeHue HCKOMAaeMbIX OCTaTKOB
PaCTEHUN U )KUBOTHBIX B KOJUICKLIUAX).

DKCKypcusl «IBOJIOLMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIA WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsbl U OKpYysKaIIas cpeaa

DKoJlorusl Kak Hayka. 3aJadud M pa3fensl  dKoJoruu. MeTtonasl
AKOJIOTUYECKUX UCCIEAOBAHUN. DKOJIOTMUECKOE MUPOBO33PEHUE COBPEMEHHOI O
YEJI0BEKa.



Cpenbl oOUTaHUsT OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/yIIHAs, MMOYBEHHAs,
BHYTPUOpPTraHU3MEHHASI.

Okonorunyeckue ¢akrtopsl. Kiaccupukanuss 5KOIOrHYecKux (HaKTOpPOB:
abuoTnyeckue, OMOTUYECKHUE M AaHTPOINOTeHHbIE. JIeMCTBUE HSKOJIOrMYECKUX
(haKkTOpOB HAa OPTaHU3MBL.

AbGuoTuyeckue (bakTophI: CBET, TeMmeparypa, BJIAKHOCTb.
®dotonepuoausm. llpucnocoOieHns OpraHU3MOB K ACHCTBUIO aOMOTHYECKUX
dakTopoB. buonoruueckrue puTMEI.

buornueckue (bakTophI. Bungnl OMOTHYECKUX B3aUMOJEUCTBUMN
KOHKYPEHIIUS, XUIITHUYECTBO, CUMOMO03 U ero (hopmel. [lapazutusm, kooneparus,
MyTyaJlu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIH3M,
HEeUTpanu3M. 3HaueHHE OMOTHYECKUX B3aUMOJICHCTBUI TUTS
CYILIECTBOBAHUSI ~ OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKH Tmonynsiuu. OCHOBHBIE IOKa3aTenu
MOMYJIAIMHU: YHUCICHHOCTh, IUIOTHOCTh, POXKJIA€MOCThb, CMEPTHOCTb, IPHUPOCT,
murpaius. J[nHaMuka 4ucIeHHOCTH TIONYJISIUN U €€ peryJIsius.

Jlabopamopnbsie u npakmuueckue padomal:

Jlaboparopnas pabora Ne 3. «Mopdonornueckue 0COOCHHOCTH PacTEHUHN U3
pa3HbIX MECT OOUTAHUSI.

JIaGoparopnas padota Ne 4. « BniusiHre cBeTa Ha pOCT U pPa3BUTHE YEPEHKOB
KOJIeyCay.

Tema 4. Coob01mecTBa M 3KOJI0THYECKHE CHCTEMBbI

Coo0miectBo opranuzMoB — OuoreHo3. CTpyKTypbl OHMOIIEHO3a: BUAOBAs,
NpOCTpaHCTBEHHAs, Tpoduueckas (muieBas). Bunbi-momunantsl. CBsi3u B
OHOIIEHO3E.

DKOJIOTHYECKHE CHCTeMBbI (9KocucTeMbl). I[loHsTHe 00 »3KOCHUCTEME W
ouoreorneHoze. DOyHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYIEHTHI,
KOHCYMEHTBI, peAayleHThl. KpyroBopoT BeIecTB U MOTOK SHEPTHHU B IKOCHCTEME.
Tpoduueckue (mumieBbie) YpOBHH OHKOCHUCTEMBI. [lumieBble 1emu u CETH.
OcHOBHBIE TIOKa3aTelld AKOCHUCTEMBI: OMoMacca, MPOIYKIUsA. JKOJIOTUYECKUE
MUpPaMUIbl: TPOAYKIIUH, YHCICHHOCTH, Ouomacchl. (CBOWCTBA HKOCHUCTEM:
YCTOWYUBOCTH, CAaMOperyJsiiius, pa3putue. CyKIieccusl.

[IpuponHble 3KOCHUCTEMBI. DKOCUCTEMBI 03€p U peK. IKOCUCTEMA
XBOWHOTO WJIM MIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTE€HHBIC IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe u X035MCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycroitumBocTH 3KOCUCTeM. CoxpaHEHHE
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B.M. Bepuaackoro o 6uocdepe. ['panuibl, coctaB u CTPyKTypa
ounoceprr. XKuBoe BemectBo U ero ¢yakiuu. OcobeHHocTn Omochepbl Kak
rII00TBHON JKOCUCTEMEBI. J[MHaMU4Yeckoe paBHOBeCHME W oOOpaTHas CBS3b B



o6uocdepe.
KpyroBopoTsI BemiecTB 1 OMOre0OXUMUYECKUE UKIIBI AJIEMEHTOB (yTiiepo/a,
azora).

3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.
UenoBeuectBO B Ouochepe 3emiau. AHTPOINOTEHHbIE W3MEHEHHUS B

ouocdepe.
['moGanbHbIE IKOTOTHYECKUE TTPOOTIEMBI.
CocyiiecTBoBaHue MPUPOIBI u YEJI0BEUECTRA. Coxpanenue

OuopasHooOpa3usi  Kak  OCHOBa  ycTtoWuumBoctu  Ouocdeprl.  OcHoBa
palMOHANILHOTO YIPAaBJICHUS NPUPOJHBIMU pPECypcaMyd M HUX HCIOJIb30BaHHUE.
JlocTixeHus: OMOJIOTUY U OXpaHa MPUPOJIBI.

O6opynoBaHue: MoIeNb-anTuIMKaIus « TunmuaHbIe OUOIIEHO3bI», TepOapuit
«PactutenpHble  cooOmiecTBa», kowiekuun — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp», TepOapuu W  KOJUICKIUU
pacTeHuil W >KUBOTHBIX, MPUHAJJIEKAIINE K PA3HBIM IKOJOTMYECKUM TpymHIam
onHoro Buna, Kpacnas «uura Poccuiickoii ®exneparuu, u300paKeHUS
OXpaHsIEMbIX BUJOB PACTCHUHN U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI
11O BUOJIOT'MM HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType NMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS Tpeamera «buomorusy»
BBIJICJICHBI CJICYIOIINE COCTABIISIONIKNE: OCO3HAHUE 00YJaIONUMHUCS POCCUICKOM
IPaXKIAHCKOH HJIECHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSTCILHOCTH M CaMOOIIPEICICHUI0, HAIMYUE MOTHBAIMU K OOYUYCHHUIO
OMOJI0THH, 1IeJCHAPABICHHOS Pa3BUTHE BHYTPECHHUX YOCKIACHUIN JIMYHOCTH Ha
OCHOBC KITFOUEBBIX IIEHHOCTEH M HCTOPHYCCKHX TpaJ I pa3BUTHS
OHOJIOTMYECKOTO 3HAHUI, TOTOBHOCTh M CIIOCOOHOCTH 00YYaroIIuXCs
PYKOBOJICTBOBATbCSI B CBOCH  JICITEIIBHOCTH IICHHOCTHO-  CMBICIIOBBIMHU
YCTaHOBKaMH, MPHUCYIIUMHU CHUCTEME OHMOJOTHYECKOTO OOpa30oBaHUs, HATUUHUC
AKOJIOTHYECKOTO TPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IIEIM M CTPOUTH
’KH3HEHHBIE IIJIaHBI.

JImyHOCTHBIE ~ pE3yJbTAaThl  OCBOCHHUS npeaMeTa «buonorus»
JOCTUTAIOTCSA B €IMHCTBE Y4YeOHOW U  BOCHUTATENHHOW JICSITEIILHOCTH
B COOTBETCTBUHU C TPaJUILMOHHBIMH POCCUWCKUMHU COLMOKYJIBTYPHBIMH,

HCTOPUYECKHUMU M JIYXOBHO- HPABCTBEHHBIMM LIEHHOCTSMH, IPUHATBIMUA B
oOIIecTBe TMpaBWIAMH M HOPMaMU MOBEJIEHUS M CIIOCOOCTBYIOT MpoIieccam
CaMOIIO3HAaHMUS, CAMOBOCIIUTAHUA M CAaMOpPa3BUTHS, pPa3BUTHS BHYTPECHHEHN
MO3ULMHA JIMYHOCTH, TMATPUOTU3MA, YBAXKEHHUS K 3aKOHY W IPABONOPAIKY,
YeJIOBEKY Tpyda M CTapuIeMy IMOKOJICHHIO, B3aUMHOTO YBaXEHHUs, OE€pexKHOTo
OTHOIIEHUA K KYJIbTYPHOMY HACICIHI) W TPAAULUAM MHOTOHAIIMOHAIBHOIO



Hapona Poccurickoi denepanuu, Ipupoae U OKPYKAIOLIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSA YyueOHoro mnpeaMera «buomorus»
JTOJDKHBI ~ OTpaXkaTb  TOTOBHOCTH U CIOCOOHOCTh oOyyJaromuxcs
PYKOBOJICTBOBAaThCSL C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIMEH JHUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPUEHTAIMM, MO3UTHUBHBIX BHYTPEHHUX YOCKICHUMH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM  IIEHHOCTSIM POCCHICKOro oOIlecTBa,
paclIMpeHuEe JKU3HEHHOTO OINbITAa W OIbITa JEITEIBHOCTH B MPOILECCE
peanu3alry OCHOBHBIX HANpPaBJICHUN BOCIHUTATEIbHOW AEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpakaIaHCKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTh  TIPaXIAHCKOW  TMO3MIMU  OOydaromerocs  Kak
aKTHBHOTO ¥ OTBETCTBEHHOT'O WIEHAa POCCHICKOT0 O0IIeCTBa;

OCO3HAHME CBOUX KOHCTHUTYI[MOHHBIX IpaB M OOS3aHHOCTCH, YBAXKCHHE
3aKOHA U MPABOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON [ESITEILHOCTA MpPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYCOHBIX M MO3HABATEIBHBIX 3aJ1a4, BHITIOJTHCHUHU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TMO3MIIMIO MO OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

yYMEHHE YYUTHIBaTh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMU yOEXKIECHUSMU, KYJIbTYPHBIMH IIEHHOCTSAMHU
Y COLIUAIIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M UCCIENOBATEIbCKUX 3aJa4, YBaKUTEIBHOIO
OTHONIICHUS K MHEHHUIO ONMOHEHTOB NPHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

FOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) MaTPUOTHYECKOT0 BOCITUTAHMSI:

c(hopMHUPOBAaHHOCTH POCCUNCKOMU TPaKIaHCKOH UJICHTUYHOCTH,
MaTPUOTH3MA, YBAXKEHUS K CBOEMY HApOJy, UYyBCTBA OTBETCTBEHHOCTHU IIE€pPE]
Ponunoii, ropmoctu 3a cBOM Kpal, CBOXO PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOLIOE U HACTOALLEE MHOTOHALIMOHAIBHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHUWE K NPUPOAHOMY HACIEAUI0 M IaMATHUKAM
MPUPOABI, NOCTHXKEHUSAM Poccum B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHSX,
TPYyAc;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUUCKHX Y4YEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTMU, MOHUMAHMS 3HAYEHHS OMOJOTMM B TO3HAHMM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaerHas yoexxJI€HHOCTh, TOTOBHOCTh K CIYKEHHIO U 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;



3) MyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
OCO3HAaHME JYXOBHBIX I[IEHHOCTEM POCCUUCKOrO HapoAda;
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ATHYECKOIO
MOBE/ICHUS;
CIIOCOOHOCTh OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;
OCO3HAHHME JIMYHOIO BKJaJa B IOCTPOEHHWE YCTOMYMBOIO OyIyIIero;
OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENISIM, CO3/IaHUI0 CEMbH Ha
OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEM CEMEWHOW >KU3HU B COOTBETCTBUHU C
TpaauuusIMH Hapo10B Poccuu;

4) 3cTeTHYECKOro BOCIUTAHUA:
HCTETHYECKOE OTHONICHHE K MHPY, BKJIIOYas 3CTETHKY ObITa, HAYYHOTO U

TEXHHUYECKOTO TBOPYECTBA, CIIOPTa, TPY/a, OOIIIECTBEHHBIX OTHOIICHHIA;
HOHUMAaHWE OSMOIMOHAILHOTO BO3IEHCTBHMS JKMBOH MPHPOABI M €€
[IEHHOCTH; TOTOBHOCTh K CaMOBBIP@KECHHIO B Pa3HBIX BHIaX HCKYCCTBA,
CTPEMIIEHHE IIPOSBIIATH

Ka4eCTBa TBOPYECKOU JINYHOCTH;

5) ¢pusuueckoro BocnHUTAHUNA, (OPMHPOBAHHMSA KYJIbTYPbl 310POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIYYHsl:

NOHMMAaHWEe M peaau3alus 300pOBOro M 0Oe30macHoro obpasza KU3HU
(3mopoBoe  muTaHHWE, COOJIOJEHWE TUTHMEHHYECKHX TPaBUI U HOPM,
cOQJIaHCUPOBAHHBI PEXKUM 3aHATUH M OTIbIXa, peryispHas Qusndyeckas
aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIICHHS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICHXUUESCKOMY 370POBBIO;

NOHMMaHWE IIEHHOCTH TpPaBUJ WHIWBUIYAIBHOTO M KOJUIEKTUBHOTO
0e30MacHOr0 TMOBENEHUS B CHTYyalUAX, YTPOXKAIOIIMX 370POBBI0 M JKU3HU
JIIO/CH;

OCO3HAHHE TOCJICICTBUI U HETIPUATHS BPEIHBIX MPUBBIYEK (YIOTpEOICHUS
QJIKOTOJISI, HAPKOTUKOB, KYPEHUSI );

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW M COLMAIBbHOU
HAIPaBJICHHOCTH, CIOCOOHOCTh MHUITUUPOBATH, INIAHUPOBATH M CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpPEC K pa3nuuHbIM chepaM nmpodeccrHoHaTbHOM ASSTENHHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpopeccuu W Ppearu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TJIaHbI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHUIO M CcaMOOOpa30BaHUIO Ha
MNPOTSHKEHU U BCEU KU3HU;



7) IKOJIOrHYeCKOro BOCIIMTAHUS:

HKOJIOTHYECKHU LEIeCO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYLIECTBOBaHUS;

MOBBIILIEHUE YPOBHS HKOJOTMYECKON KyJIbTYphl: HPUOOPETEHHE OIbITa
IUIAHUPOBAHUS TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX MOCIEICTBUM IS
OKPYKAIOIIEN CPEBI;

OCO3HAHME II00ANbHOTO XapakTepa 3KOJOTMYECKHX IpoOJieM U MmyTell ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh NPHOOpETaeMble MpU HM3yYEHUU OHOJIOTUU
3HAHMSI M YMEHHS MpPU PEHICHUH MpoOJieM, CBSI3aHHBIX C PalUOHAIBHBIM
OPUPOOIONIb30BAaHUEM  (COOJIIOJIEHHE TPaBWJI TMOBEIECHHUS B  MPUPOJIE,
HAIpaBJICHHBIX Ha COXpaHEHHE PABHOBECHsSI B HKOCUCTEMAaxX, OXpaHy BHJOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpUSTUE JEHUCTBUM, NPHUHOCAIIUX Bpea OKpyKarouien
NPUPOJHON cpejie, YMEHUE MPOTrHO3MPOBATh HEOIArONpHUSTHBIE DKOJIOTHUYECKHUE
MOCJICJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPAIATh UX;

HAJIMYME  Pa3BUTOTO  JKOJOTMYECKOrO0  MBIIUICHUS, JKOJIOTHYECKOMN
KyJbTYpbl, OMNBITa JEATEILHOCTH 3KOJOTHYECKOW HaNpaBICHHOCTH, YMEHUs
PYKOBOJICTBOBATbCSI MMH B [I03HaBaTEJbHOM, KOMMYHUKAaTUBHOU u
COLIMAJILHOM TMpaKkTUKe, TOTOBHOCTU K YYaCTHUIO B MPAKTHUECKOU EATEIbHOCTH
AKOJIOTUYECKOM HAIpPaBIEHHOCTH;

8) IeHHOCTH HAYYHOI'O MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JTHAJIore
KyJbTYp, CIHOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO0 MECTa B TMOJUKYJIHTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHMTATEIBCKOW KYJIBTYpbl KaK CpeICTBa
B3aUMOJEHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe crnenu@ukn OUONOTHM KaK HayKd, OCO3HaHUsA €€ poliu B
dbopMHUpOBaHUHU PAITMOHAIBHOTO HAay4YHOT'O MBIIICHUS, CO3JITaHUH
IIEJIOCTHOTO  TPEJCTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIHI,
YeJoBeKa M OOIIECTBA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U pPELICHHUU
po0JIeM COXpaHEeHHSI PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU I COBPEMEHHOM ITUBUIN3AIIHY:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIMOCOOHBIX pENIaTh PECypCHbIE MPOOJIEMBl  Pa3BUTHUS
YeJI0BEYECTBA, TTONCKA MyTeH BHIXO/AA U3 TJIOOATBHBIX IKOJOTUYECKUX MPOOIeM
n obecrieyeHUss TNEepexoja K YCTOMYMBOMY pa3BUTHUIO, PalMOHAJIBLHOMY
MCIIOJIb30BAaHUIO TIPUPOJHBIX PECYpCOB U (OPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B IIOJIYYEHUH OHOJIOTMUYECKUX 3HAHUU B LEISIX



MOBBIIIEHUS OOWIEH KYJIbTYpbl, E€CTECTBEHHO-HAy4YHOM TI'PAMOTHOCTH, KakK
COCTaBHOM 4acTu (G yHKUIHOHATBHOU IPaMOTHOCTH oOy4arommxcs,
dbopMupyemoii npu U3y4eHuu OMOJIOTUH;

[IOHMUMaHHE CYIIHOCTH METOAOB IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BATh MOJydyaeMble 3HAHUS JJIS aHalu3a |
O0O0BSICHEHHUS SIBJICHUH OKPY>KAIOIIEr0 MUpa U MPOUCXOAIIUX B HEM U3MEHEHUH,
yYMEHHE JelaTh OOOCHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB U
MMEIOIINXCS JAHHBIX C LIEJIBIO ITOJYYEHHs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BATh OMOJIOTMYECKUE 3HAHMS IS
pernieHus Npo0JieM B pealbHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE LIECHHOCTH HAy4YHOM AEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U UCCIIEA0BATEIILCKYIO AEATEIbHOCTh HHANBUYAJIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTH K  HENpPEpPhIBHOMY O0pa3oBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUM MO OHOJIOTHHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHbIe Pe3yabTaThl OCBOCHUS YUeOHOTO TpeameTa «bruoaorusy
BKJIFOYAIOT: 3HAYUMBbIEe IS (POPMHUpPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS
MEXIUCIUTIMHAPHBIC (MeXTpeIMETHBIE) oO1IeHayYHbIe MOHSATHS,
OTpaXkarolue MLEeJOCTHOCTh HAyYHOW KapTHHBI MHpa U Cleuu(uKy MeTO0B
NO3HAHMS, HCIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIHS,
ABJICHHE, TPOLleCC, CHUCTeMa, Hay4YHbId  (aKT, MNPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIeIOBaHuEe, HaOIIoAeHHe, H3MEpeHue,
AKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIEC YUeOHbIe JIecTBU (IT03HABATEIbHEIE,
KOMMYHUKaTUBHbIC,  PETyJISITHBHBIE), oOecreunBamomue  (HopmMupoBaHue
(GYHKIIMOHAIBHOW TPAMOTHOCTH U COIIMAJIBHOW KOMIIETCHIIMH OOYYaroIIuXCs,
CIIOCOOHOCTh OOYYAIOMIMXCA HCIOJIb30BaTh OCBOCHHBIC MEKIMCIMILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCaJbHbIE YyueOHBIE JEUCTBUS B
MTO3HABATEILHOW Y COLIMAJIbHOM MPAKTHUKE.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbLHbIE YUeOHbIe 1eCTBUS
ba3oBble Joruueckue AecTBUA:

CaMOCTOATENLHO  (POpMYNIHUpPOBaTH M aAKTyallM3UPOBATH  MPoOJIEMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOI'O MBILIIJICHUS
(amanmu3a, cUHTE3a, CpaBHEHMS, KiaccU(dUKAIuu, OOOOIIEHHS), PACKPBHIBATH
CMBICIT OMOJIOTUYECKUX TOHATHHA (BBIACIATh WX XapaKTEepHbIC MPHU3HAKH,
YCTaHABIIUBATh CBSI3U C IPYTUMU MOHATUAMHU);

ONpEeNeNATh UEIU MAESITEIbHOCTH, 3aJaBas MHapamMeTpbl M KPUTEPUU HX
JOCTWKEHUSI, COOTHOCUTH pE3ylbTaThl JEATEIBHOCTH C IOCTABJICHHBIMU
LETISIMU;

WCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHS 1JIsI O0OBbsICHEHUS (DAKTOB U SIBJICHUIM
YKABOU IPUPOBI;



CTPOUThH JIOTHYECKHE pACCYXKICHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, TIO
AQHAJIOTUH), BBISIBIISTH 3aKOHOMEPHOCTH W MPOTHBOPEUHUS B PacCMaTPHUBAEMBIX
SIBJIICHUSX, (DOPMYITMPOBATH BBIBOJIBI M 3aKIIOUCHUS;

MPUMEHSATh  CXEMHO-MOJEIBHBIE  CpPeACTBA I TMPEACTaBICHUS
CYIIIECTBEHHBIX CBS3CH W OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TakKe€ TPOTUBOPEUMU  PA3HOTO  pPOAA, BBIABICHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IUIAH PEIICHUS MPOOIEMBI ¢ YUIETOM aHaln3a UMEIOIIUXCS
MaTepHAIbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBHI B  JICSITEIBHOCTh, OIICHMBATH COOTBETCTBHUC
PE3YJIBTATOB IIEJISAM, OIICHUBATH PUCKH TOCJICICTBUN JEATEIHPHOCTH;

KOOPJMHUPOBATh W  BBHINOJHATH pPabOTy B  YCIOBHSX PEAIBHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBATh KPEATUBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

Bba3oBble ucciienoBaTebcKue JeiCTBHUS:

BJIAJ€Th  HaBbIKAMH  y4eOHO-HCCIEOBATEIBCKOM W MPOEKTHOM
NeATeIbHOCTH, HaBBIKaMU pa3peiieHus Ipo0JieM, CIIOCOOHOCThIO U TOTOBHOCTHIO
K CaMOCTOSTCIBHOMY TIOMCKY METOJIOB pEeIIeHUs TMPaKTUYECKUX 3ajad,
IPUMEHCHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHBIC BUJIBI JEATCIBHOCTU IO TOJYYCHUIO HOBOTO
3HAaHMSI, €r0 MHTEPIpEeTallH, NMPeoOpa3OBaHUI0 U MNPUMEHEHHI0 B Y4eOHBIX
CUTYallUSX, B TOM YKCJIE TIPU CO3[IaHUN YUY€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMupoBaTF  Hay4YHBIH  THUN  MBIIUICHUS,  BIAAETh  HAay4YHOMU
TEPMHUHOJIOTUEH, KIIFOUEBBIMU MTOHATUSAMU U METOAAMU;

CTaBUTh W (QopMyaupoBaTh COOCTBEHHBIE 3a7aydl B 00pa30BaTEIbHOM
JESATEeITbHOCTH 1 KU3HEHHBIX CUTYaIIUsX;

BBISIBIIATh TMPUYMHHO-CJICJICTBCHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ pelleHus, HaXOJIHWTh apryMEHTHI JUIS JOKa3aTelIbCTBa
CBOHMX YTBEP)KJICHHH, 33/1aBaTh TapaMeTPhbl U KPUTEPUHU PEIICHUS;

aHAJM3MPOBATh IIOJIYYEHHBIE B XOJAC pEIICHUS 3a7add pPe3yJIbTaThl,
KPUTHYECKH OIICHWBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MCHCHUE B
HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHTYaIMsM, OIIGHHBATh NPHUOOPETEHHBIN OIIBIT,

OCYIIECTBIIATH IEJCHAINIPABICHHBIM TOUCK IEPEHOCa CPEJICTB U CIIOCOOO0B

JEUCTBUS
B Ipo(peCCHOHABHYIO CpENy;,

yMETh TIEPEHOCUTh 3HAHUS B TI03HABATCIBHYIO MW IPAKTHYCCKYIO

00J1aCTH KU3HEACATCITHHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC HUJICH, Mpe/jIaraTh OpUTHHATBHBIC TTOIXOAbI H PEIICHHUS,
CTaBHUTh MPOOJIEMBI M 3a]1a4H, JOIYCKAIOIIHE AIbTCPHATHBHEIC PEIICHUS.



Pabora ¢ undgopmanmeii:

OPUEHTUPOBATBCS B Ppa3IMYHbIX MCTOYHMKAaX HH(popMmanuu (TeKcTe
y4e0HOr0 MocoOusi, HAyYHO-TIONYJIAPHOM JINTepaType, OMOJOTMYECKHUX CIOBapAX
Y CIPAaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHAM3UPOBATH
uH(MOpPMAIMIO PA3IUYHBIX BHAOB U (OpPM TMpEACTaBICHUS, KPUTUYECKH
OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMyIHpOBaTh 3aMPOCHl U IPUMEHSThH PAa3JIMYHbIE METOABI MIPHU MOUCKE U
otOope Ouosiorundeckoi nHGOpMaIu, HEOOXOIUMOM /IS BBITIOJIHEHUST YUEOHBIX
3azay;

OpUOOpPETaTh OMBIT HCIOJB30BAaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUH, COBEPUIEHCTBOBAaTh KYJIbTYPYy aKTHUBHOTO  HCHOJb30BAHUS
Pa3TUYHbBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMAJIbHYIO  (QOpMy  MpeacTaBiIeHUs
Oouonornyeckoil uHpopManuu (CXembl, TpaQuKd, AUarpaMMbl, TaOJIUIbL,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM #A3BIK B KauecTBE CpeACTBA Npu padoTe ¢
Oouonornyeckoil HMHGpOpMalME: TNPUMEHATh XUMHUYECKHe, (GU3HUECKHEe U
MaTEeMaTUYECKUE 3HAKH U CHUMBOJIBI, (popMyiibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJIeTh ~ HABbIKAMU  paclo3HaBaHUS M 3alMThl  MH(pOpMaluw,
MH(POPMAIIMOHHOM 0€3011aCHOCTH JINYHOCTH.

KoMMyHUKaTHUBHBIEC YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUA

OO01menue:

OCYIIECTBIIATh KOMMYHHKaIlMM BO BceX cdepax IKU3HH, AaKTHUBHO
y4acTBOBAaTh B JUAJIOTE€ WJIM JUCKYCCHH IO CYIIECTBY OOCYXIAaeMOH TEMBbI
(ymeHue 3aJaBaTh  BOIPOCHI, BBICKA3bIBATH  CYXKIEHHUS  OTHOCHUTEIBHO
BBITIOJIHCHUS TIPeIJIaraeMon 3a7a4w,

YUUTBHIBATh HHTEPECHI H COTIIACOBAHHOCTH IMO3UIIUH JIPYTUX YIaCTHUKOB JHAJIOTa
WU JUCKYCCHUH);

pacmo3HaBaTh HeEBEepOAIbHBIC CPEICTBA OOIICHHS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYyaIlUi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CTIOCOOAMH OOIICHUS U B3aMMOJICHCTBUS, IOHUMATh
HAMEpPEHUsl JIPYyTUX JIOJEH, MPOSBISATH  YBOKUTEIBHOE  OTHONICHHE K
co0eceTHUKY U B KOPPEKTHOU popme HopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

CoBMecTHasI ACATECJIBbHOCTD:
IIOHKUMATb U HUCIIOJIb30BaTh IIPCUMYIICCTBA KOMaHI[HOﬁ nu HHI[HBHI[yaHLHOﬁ



paboThl TpU  pEIICHUH  OMOJOTHMYECKOM  mpoOieMbl, OOOCHOBBLIBATH
HEO0OXOIUMOCTh IPUMEHEHUS TPYMIIOBBIX (POPM B3aUMOACHCTBUS MPU PEIICHUH
y4ueOHOI 3a1auu;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX NEUCTBHM C Y4ETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXJOr0 YIEHA KOJIJIEKTUBA,

IIPUHAMATh IL€JIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH W
KOOPJAUHUPOBATH JIEUCTBUS IO €€ JOCTUKEHUIO: COCTABIIATH IUIAH JCWCTBUH,
pacnpenensaTh pojad ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXIAThb pPe3yJbTaThl
COBMECTHOU padoThI;

OLICHUBATh KAaye€CTBO CBOETO BKJIAJAa M KaXXIOI0 yYacTHUKAa KOMaHIbI B
001t pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOCKTBI, OLIEHMBAThb WJAEU C IIO3ULHMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, MPOSIBISATh TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATUBHBIM.

PeryiasiTuBHble YHHBepcaJibHbIe y4eOHbIe JTeHCTBUS
Camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYCCKHUE 3HAHMS JIJIS BBISBICHHUS NMPOOJIEM | HX
pEIICHHS B )KM3HCHHBIX M YYCOHBIX CUTYAIIHSX;

BBIOMpAaTh HAa OCHOBE OWOJIOTMYCCKUX 3HAHWH IIEJIEBBIE W CMBICIOBBIC
YCTaHOBKU B CBOMIX JICWCTBHUSAX U MOCTYIKAaX IO OTHOIICHHUIO K YKHBOW MPHUPOJIE,
CBOEMY 37I0POBBIO M 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETTFHO OCYIIECTBISITh MIO3HABATEIHHYIO JACSTEILHOCTD, BBISBISATD
poOJIEeMBI, CTAaBUTH B (POPMYITHPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEeIHLHON
JESATEILHOCTH M )KU3HCHHBIX CUTYaIIHAX;

CaMOCTOSITETTFHO ~COCTaBIISATh IUIAH PEIICHUS TPOOJIIeMbl ¢ y4ETOM
MUMEIOIINXCSI PECypCOB, COOCTBEHHBIX BOBMOXXHOCTEH ¥ TIPEIIOYTCHHIA,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

paciupsTh paMK{ y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX TIPEIOUTCHUH;

nenaTh  OCO3HAHHBIM  BBIOOpP,  apryMEHTHPOBaThb  €ro, Opath
OTBETCTBEHHOCTh 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIMPOKON IPYIAUIUU B
pa3HbIX OOJACTSAX 3HAHMM, TOCTOSHHO IMOBHINIATH CBOM 00pa3oBATENbHBIN U
KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJ€Th HABbIKAMU [IO3HABAaTEIbHOW pe(dlieKCMM KaK OCO3HAHMS
COBEpIIAEMbIX JEUCTBUH M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHUM, UCTOIb30BaTh NMPUEMBI peieKCHUU N1 OLIEHKU CUTYalluH, BbIOOpa



BEPHOI'0 PELICHUS;
YMEThb OLIEHHWBATh PUCKM U CBOEBPEMEHHO NPUHUMATh PEHICHUS MO HUX
CHIW)KEHMIO; MPUHUMATh MOTHUBBI M apryMEHTbl JPYrUX MpU aHAIIU3e
PE3yNbTATOB JEATEIbHOCTH.

IIpunsTHe ceds U APyrux:
NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;
MPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX MIPHU aHAJIN3E PE3YJIHTATOB
NeATeNIbHOCTH; PU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OLINOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
NPEAMETHBIE PE3YJIbTATbBI

[IpeamerHbie pe3ynbTaThl ocBoeHusi nporpammbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT creuuduueckue i ydyeOHOro mpeaMera
«buonorus» Hay4yHble 3HAHUSA, yYMEHUS U  CIOCOOBI  JCHUCTBUM  TO
OCBOCHHUIO,  HHTEPIIPETAIUU U MPeoOpa30BaHUIO 3HAHUHN, BUIBI JEATCIBHOCTH
M0 TIOJTYYEHUIO HOBOT'O 3HAHMS W MPUMEHEHUIO 3HAHUN B PA3IUYHBIX yUeOHBIX
CUTyallusiX, a TaKKe B peajbHbIX J>XU3HCHHBIX CHUTYyaIlUAX, CBSI3aHHBIX C
ouosiorueii. B mporpamMme npeaMeTHbIe pe3yJbTaThl MPEACTABICHBI MO T0JIaM
oOy4eHUsI.

[IpeameTrHbie pe3yabTaThl OCBOCHHS yueOHOTO mpenmera «buosorus» B 10

KJIacce JTOJDKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHHUM O MECTE U POJIU OMOJIOTUU B CHCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHBI MHpPAa M HAYYHOTO MUPOBO33PEHUS, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHAIBLHON
IPaMOTHOCTH YeJIOBEKa [IJIsl PEIICHUs JKU3HCHHBIX 337124,

YMEHHE DPACKPBIBATH COJIEPKAHUE OMOIOTHUYECKHMX TEPMUHOB WM TIOHSTHIA:
KU3Hb, KIETKa, OpraHm3M, MeTaboiau3M (OOMEH BEIIeCTB U IMPEBpAIlCHHUE
SHEpPruu), TomeocTa3 (caMoperyisilus), YpOBHEBasi OpraHu3alys >KUBBIX
CHUCTEM, CaMOBOCTIPOM3BEICHHE (pempoyKIius), HACJIEJICTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE u3JIaraTh OWOJOTHYECKHUE TEeOopuu (KJIETOYHasi, XPOMOCOMHAs,
MyTallMOHHAsA, IIEHTpaJIbHAs JOTMa MOJEKYyJIspHON Owuonoruu), 3akonbl (I
Mennens, T. Moprana, H.W. BaBunoBa) n ydenus (0 meHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacteHud H.M. BaBuioBa), omnpenensateh
TPaHUIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJaMHU  HAydyHOrO0  TIO3HAHUS B  OHOJIOTHH:
HAOJFOICHUE W OMHCAHUE KUBBIX CUCTEM, MPOIECCOB W SBICHUN, OpraHU3AIIHS
U TpOBEJAEHHUE OHOJOrMYECKOro »HKCIEPUMEHTA, BBIJBUKEHUE THIOTE3HI,
BBISIBIICHUE 3aBHUCUMOCTH MEXAY HCCIEAyEeMbIMU BEIWYMHAMU, OOBSICHEHUE
MOJIYYEHHBIX Pe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHM, TEOpUN H
3aKOHOB, YMEHHUE JIeJIaTh BBIBOJIbI HA OCHOBAHUU IMOJYUYECHHBIX PE3YJIbTATOB;



YMEHHE BBIICNATh  CYIIECTBEHHBIE TPU3HAKH  BHPYCOB,  KIETOK
OPOKApHUOT M DJYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPTaHU3MOB,
0COOEHHOCTH MPOLECCOB: OOMEHA BEIIECTB U MPEBPAILCHUS YHEPTUU B KIETKE,
(doTocuHTE3a, IIACTUYECKOIrO u HYHEPreTUYECKOro oOMeHa,
XEMOCHHTE3A, MHUTO3a,  Mei03a, OIUIOJJOTBOPEHHUS, Pa3MHOXKEHUS,
MHIUBUIYATLHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

yYMEHHE MPUMEHATH MOMyUYeHHBIC 3HAHUS AJIS1 OOBSCHEHUS OMONIOTHUECKUX
IIPOLIECCOB U SIBICHUH, UIl IPUHATHS NPAKTUYECKUX PELICHUN B ITIOBCEIHEBHOM
KU3HU C 1eNblo oOecredeHus 0e30MacHOCTU CBOEro 3/I0pPOBbsl U 30pPOBbS
OKpY)KalOIUX JIOJeH, COONIONEHUsT HOpPM TPaMOTHOTO TOBEACHUS B
OKpY’KaroIlel MpUpPOIHON cpesie, TOHMMaHWe HEOOXOAMMOCTH HCTIOJIB30BaHUS
JTOCTH)KCHUH COBPEMEHHOW OHMOJOTHMH M OMOTEXHOJOTHHA IS PallMOHAIBHOTO
PUPOIOTIONH30BAHHS;

YMEHHE pemiath DJJeMEHTapHble TEHETHYECKHEe 3aJadyd Ha MOHO- U
IUTHOPUIHOE CKpEIIMBaHUE, CIICTJICHHOE HACleJJOBaHWEe, COCTAaBISTh CXEMBI
MOHOTHOPHTHOTO CKpEIIMBAHUS ISl TIPEICKa3aHusl HACIEAOBaHUS TIPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBITIONHATH J1a00paTOPHBIE W MPAKTUYCCKUE PaOOTHI, COONIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIICHWBATh W HHTEPIPETUPOBATH WHPOPMAIUIO
OMOJIOTMYECKOTO COJEP)KaHMs, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA U3
pa3MYHBIX HUCTOYHHUKOB (CpeAcTBa MaccoBOW HMH(OpMALUH, Hay4dHO-
HOIYJIIPHBbIE MaTepUalbl), ITUUECKUE ACTIEKTbl COBPEMEHHBIX HCCIIEJOBaHUM B
Ouo0rux, MEeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTb COOCTBEHHBIE IHCBMEHHBIE U YCTHBIE COOOIIECHMUS,
0000111251 OMOJOTHUECKYI0 HH(POPMAITUIO U3 HECKOJIBKUX UCTOYHHUKOB, IPAMOTHO
UCITOJIH30BaTh MOHATUHWHBIN armapat OUOJIOTHH.

[IpenmeTtHbIe pe3yNbTaThI OCBOCHMUS yueOHOro npeameTa
«buomnorusi» B 11 kiaacce J0JKHBI OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CHCTEME HAYIHOTO
3HAHMSI ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHUPOBO33PEHUS, O BKIAJE POCCHMCKUX U
3apyOeKHBIX yUEHBIX- OMOJIOTOB B pa3BUTHE OWOJOTHU, (PYHKIIMOHAIBHON
IPaMOTHOCTH  YeJIOBEKa JIJIsl PEIICHUS )KU3HEHHBIX 337124,

YMEHHME PACKPBIBATh COACPKAHHE OUOJOTHYECKUX TEPMHUHOB WM TIOHSITHM:
BH/I, TIOMYJISALIMS, TeHOMOH I, IBOTIONMS, IBUKYIIHE CHIIBI ((PAaKTOPHI) IBOJIIOIINH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJI000pa30BaHuE, IKOJOTHUECKUE (PAKTOPHI,
OKOCHCTEMa, TMPOAYIEHThl, KOHCYMEHTBI, PEIyIEHThl, IeNU MUTaHUS,
AKOJIOTHUYECKas MUpaMuia, OnoreorneHo3, onocdepa;

yMEHHME u3araTh OWOJIOTHYECKUE TEOpuHu (SBOJIIOIIMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS DBOIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH



(3apoapimeBoro cxoacrsa K.M. Bbapa, uepenoBaHusi riaBHBIX HalpaBlI€HUN U
nyteit spomonuu A H. CeepriioBa, yuenusi o 6uochepe B.U. BepHanckoro),
OTIPEIEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BIQJIeTh METOJaMH  HAY4YHOTO  TO3HAaHUS B OWOJIOTHU:
HAOIO/ICHNE W OMHCAHME KUBBIX CUCTEM, MPOLIECCOB U SIBJICHHIA, OPTaHU3AIIHS
U TIPOBEJICHHWE OWOJOTUYECKOTO OKCIIEPUMEHTA, BBIIBMKCHUE THIIOTE3HI,
BBISIBJICHUE 3aBHUCHMOCTH MEXKIY HCCIEAyeMbIMHA BEITMYUHAMH, OOBSICHCHHE
MOJIYYCHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAHHBIX HAYYHBIX TOHATHH, TEOPUH W
3aKOHOB, YMCHHE JeaTh BBIBOABI HA OCHOBAHWU IOJIYYCHHBIX PE3YJIBTATOB;

YMCHHE BBIICIATh CYIICCTBCHHBIC TNPU3HAKH CTPOCHUS OHOJIOTHYCCKUX
OOBEKTOB: BHJIOB, TMOMYJISIHMN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOTeoIeHO30B M JKOCHCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpa, BUI000Pa30BaHNUs, TPUCTIOCOOTCHHOCTH
OpPTraHMW3MOB, JIEHCTBUS JKOJOTHYECKHX (PAKTOPOB HAa OpraHU3MEI, MepeHoca
BEIICCTB M IOTOKA JHEPTMHM B DKOCHUCTEMAaX, AHTPOIOICHHBIX HM3MEHEHUU B
IKOCHCTEMax CBOCH MECTHOCTH, KPYroBOpOTa BEHIECTB U OMOTCOXUMUYECKUX
IIUKJIOB B Ouocdepe;

YMCHHE MPUMCHSTH MOJyYEHHBIC 3HAHUS JIJI OOBSICHCHUS OMOJIOTHYSCKUX
IPOIIECCOB M SBJICHUM, JIUISA IPUHSITHS MPAKTHUYSCKUX PEIICHUN B TIOBCEIHEBHOM
KU3HU C IIeNIbI0 obOecredeHnsi O€30MacHOCTH CBOETO 3I0POBBSI M 3II0OPOBBS
OKpYXAIOIUX JIIOAeH, COOMIOAeHUS HOPM TIpPaMOTHOIO TIOBEJEHUS B
OKpYXalollel MPUPOJHON cpefie, MOHUMaHUe HEOOXOAMMOCTH HCIOJIb30BAHUS
JTOCTHXKEHU N COBPEMEHHOMU ounonoruu TUISt PaIMOHATIEHOTO
IPUPOIOTIOIH30BAHUS;

yYMEHHE pellaTh dJIeMEHTapHbIe OMOJIOTMYECKUE 3a/1a4, COCTABIIATH CXEMbI
MEpEeHOCAa BEIECTB U SHEPTUU B HIKOCUCTEMAaXx (LIEMU MUTAHUS );

yYMEHHE BBITIOJHATH J1a0OpAaTOpPHBIE M IMPAKTHYECKHUE padOThI, COOIIOMATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OILICHUBaTh M HMHTEPIPETUPOBATh HH(DOpPMAIUIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO IICEBJIOHAYYHbIC 3HAHUS U3
pPa3TUYHBIX HMCTOYHUKOB (CpelcTBa MaccoBOM HMH(pOpMalUd, HAyYHO-
MOMYJSipHBIE ~ MaTepHaybl), pPAacCMaTPUBaTh TJIOOAIBHBIE  DKOJIOTHUYECKHE
poOIeMBbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE U YCTHBIE COOOIICHWS,
000011ast 6MOTOTUYECKYI0 HHPOPMAIIUIO U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN anmapaT OMOJOTHUH.



