


IHHOACHUTEJIbBHAA 3AIITMCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTHH TEOPETHYECKYIO OCHOBY IUIS OINpeAeTIeHUs
MOIX0A0B K (OpMUpOBaHHMIO coaepkaHusi YydeOHoro mpeamera «buomorus» cocraBuiIn:
koHuentyanbHbie mosnioxkeHuss ®I'OC COO o B3anMOOOYCIOBICHHOCTH IIeJieH, COIepIKaHMs,
pe3yabTaToB OOy4YeHHS W TPeOOBaHWH K YPOBHIO IMOATOTOBKH BBITYCKHHUKOB, TOJOXEHUS 00
OOIIMX LENSIX W MPUHIMIIAX, XapaKTEPUIYIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmrero obpa3oBanus B Poccuiickoit denepanyn, a Takke MOJIOKEHHS O crienupuKe OHOIO0THH,
e€ 3HaYeHWU B IO3HAHWUU JKUBOM HPUPOJBI M OOECHEUEeHUM CYLIECTBOBAHMS YeIOBEYECKOIO
obmrectBa. CorracHO Ha3BaHHBIM ITOJIOKEHUSIM, ONPEENICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYypa.

[IporpamMma o O6uosnoruu Aaé€t MpeACTaBICHUE O HENsAX, 00 o0IIel cTpaTerud o0yueHus,
BOCIIUTAHHWSI ¥ Pa3BUTUS OOydalOMIMXCS CpeAcTBaMU ydeOHoro mpeamera «buomorusy,
orpeenseT 00sf3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTypy, pacIlpelesieHHe I10
paszenaM U TeMaM, PEeKOMEHJIyeMYIO MOCJeI0BaTeIbHOCTh M3yueHUs yueOHOro marepuaia ¢
y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKA 00pa30BaTeIbHOTO MpOIlecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIUXCS.

B mporpaMme mno OMONOTHM TakKe YYUTHIBAIOTCS TPEOOBAaHHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAaNpEJMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUpOBaHHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM AEATEIbHOCTH/y4eOHBIX NEHMCTBUI 00yUJaIOMIMXCs IO
OCBOEGHHIO COJIEP)KaHUs OMOJIOTHYECKOT0 00pa30BaHUsl.

B mporpamme mo Oumonormm (10—11 kmaccel, 0a30BBI YpOBEHB) peaqn30BaH MPUHIIHIT
NPEEMCTBCHHOCTH B UW3yYeHHH OWOJOTMH, Onarojaps YeMy B HEH NpOCMaTpHUBACTCS
HANpPaBJICHHOCTh HAa Pa3BUTHE 3HAHWM, CBA3aHHBIX C (JOPMHUPOBAHHWEM E€CTECTBEHHO-HAYyYHOTO
MHUPOBO33pEHHUS, IICHHOCTHBIX  OpPHEHTAlMi  JIMYHOCTH, HKOJOTHMUECKOTOo  MBbIIIJICHHU,
MpeACTaBICHU O 370pOBOM 00pa3e XKU3HU M OEpeKHbIM OTHOLIEHHEM K OKpY’Karoulei
npupoaHoil cpexne. IlosTomy Hapsigy C u3ydeHHEM OOIEOMOTIOrMYEeCKUX TEOPHH, a Takxke
3HaHUI O CTPOCHUU KHMBBIX CUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOIIECCOB B MPOrpaMMe MO OHOJOTMH YJEIEHO BHUMAHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHUI B IOBCEAHEBHOM JKMU3HU JIsl PEIICHUS MMPUKIIAIHBIX 33/1a4, B TOM YUCIIE: TPOPUIAKTUKA
HACJICZICTBEHHBIX ~ 3a00JIEBaHMI  YENOBEKa, MEAMKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHMUS,
000OCHOBaHHUSI 3KOJIOTUYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OKPY>KAIOILEH MPUPOJHOU Cpee,
aHalM3a BIMSHUS XO3SHCTBEHHOM ESATEIBLHOCTH 4YEJIOBEKAa HA COCTOSIHHUE NPUPOAHBIX U
HCKYCCTBEHHBIX 3KOCHUCTEM. YCHJICHHEC BHUMAaHHS K MPUKIAJIHOW HAMPABICHHOCTH Y4€OHOTO
npeamera «bruoMOrus» MPOIUKTOBAHO HEOOXOIMMOCTHIO 00ECTICUEeHHUs] YCIOBUNA ISl PEUICHHUS
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJIHHOT0 OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas MpearnoiaracT
dopmupoBaHHe y OOYYarOIIUXCS CIIOCOOHOCTH aJanTUPOBATbCI K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUpA.

Buonoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHWs 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (GopMUPOBaHUE y OOyUaIOIUXCS TMPEACTABICHUNH O HAYYHOM KapTUHE MHpAa,
pacmupsieT ¥ 0000IIaeT 3HAHHSI O KUBOW MPUPOAE, €€ OTIMUUTEIBHBIX MPU3HAKAX — YPOBHEBOI
OpraHu3allii ¥ SBOJIIOLUH, CO3MaET YyCIOBHUSA MJS: IO3HAHHMS 3aKOHOB >KMBOM MPUPOIHI,
(dbopmupoBaHus (QYHKIMOHATBHON TI'PaMOTHOCTH, HABBIKOB 3I0POBOTO M 0€30macHOro oodpasza
KHU3HH, IKOJIOTHYECKOTO MBIIUIEHHS, IEHHOCTHOTO OTHOIIEHUS K KUBOU MPUPOJIE U YETOBEKY.

Bonpmioe 3HadeHne OWONIOTHS WMEET TaKkKe JUIS PEIICHUs BOCIUTATENBHBIX U
Pa3BHBAIONIMX 33/1a4 CPEAHETO OOIIET0 00pa3oBaHus, coluanu3anuu odydaromuxcs. Mzyduenne
ouonoruu o0ecrnieynBaeT yCIIOBUS IOE dbopmupoBaHus WHTEJUICKTYaIbHBIX,
KOMMYHUKAIIHOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYJIBTYpHI, CIIOCOOCTBYET
UHTErpanuy OWOJIOTHYECKUX 3HAHUHU C TMPEICTABICHUSIMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B
9aCTHOCTH, (PU3UKH, XUMHHX U Teorpadun. HazBaHHBIE MOI0KEHUS O TPeTHA3HAYCHIH YIeOHOTO



npeamera «buonorus» CcoCTaBWIM OCHOBY JUIS OIPENENEHUS IOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJIEPYKAHHUS, TIPEJACTABICHHOTO B IPOrpaMMe 110 OUOJIOTHH.

OTt60p conepkanust yaeoHOTro peameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
TIO3HIIMH KYJBTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYAIONIMECs JOJKHBI
OCBOUTH 3HAHWUA M YMCHHSA, 3HAYMMBIC I (DOPMUPOBAHHS OOIIEH KyJIbTYpPBI, ONPEACISIONINe
a/IeKBaTHOE IIOBEJCHUE YEJIOBEKa B OKpY’KAIOUIeW NPUPOJHONW cpene, BOCTpeOOBAHHBIE B
MOBCETHEBHOM >KMU3HU U MPAKTUUECKOU JedarenbHOcTH. Ocoboe MecTo B 3TOM CHUCTEME 3HAHUMN
3aHUMAIOT 3JIEMEHThl COJEpXaHMsA, KOTOpble CIyXaT OCHOBOW i (OpMHUPOBaHUSA
MIPEACTAaBICHUM O COBPEMEHHOM €CTECTBECHHO-HAYYHOM KapTMHE MHpPAa M LEHHOCTHBIX
OpPHEHTAMX JINYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3aIMH OMOJIOIHYECKOI0 00pa30BaHMUs.

CTpyKTypHpOBaHHE COJEpKaHHUs ydyeOHOro Marepuana B MporpamMme IO OHOJIOTHH
OCYILIECTBJIEHO C Y4ETOM HMPUOPUTETHOrO 3HAUCHHS 3HAHUN 00 OTIMUYUTEIBHBIX OCOOCHHOCTSX
KUBOW TPUPOJBI, O €€ yPOBHEBOH OpraHW3alMd W HBOJIONUH. B COOTBETCTBMHM C 3THUM B
CTpYKType yueOHOro mpenmera «buonorus» BbIIENEHBI CIEAYIOMNE CONEpKaTeNbHbIE JTHHUM:
«buonorus xak Hayka. MeTo sl HAy4HOTO MO3HaHUs», «KileTka Kak OMOJIOTHYecKasi CHCTEMay,
«Opranusm Kak Ouonorndeckas cuctema», «CucreMa ¥ MHOTOOOpazne OpraHUYecKOro MUpPay,
«OBOJIOIHS KUBOW TPUPOJIBI», « IKOCHCTEMBI U PUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenp m3yuenus ydeOHoro mpeamera «buonorms» Ha 0a30BOM YPOBHE — OBJIAJCHHE
00y4aromuMUCS 3HAHUSMH O CTPYKTYpHO-(DYHKIIMOHAJILHOW OpTraHU3allid KHBBIX CUCTEM
pa3HoOro paHra u NpruoOpeTeHNne YMEHHUH MCIOb30BaTh 3TU 3HAHUS JUIS TPAMOTHBIX JCHCTBUI B
OTHOIICHUN OOBEKTOB JKUBOU MPHUPOIHI M PEIICHHSI Pa3IMYHBIX KU3HCHHBIX MPOOJIEM.

JocTwkenne nenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcs pelIeHueM cielyoIuX 3ajau:

OCBOCHHE OOYYaIOUIMMHUCS CUCTEMBbl 3HAHUHA O OWOJOTHYECKUX TEOPHSX, YUYCHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, MpPaBWIIaX, CIY)KalIMX OCHOBOH uid (OpMHpPOBaHUS
MPEICTaBICHUN O ECTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4dyHOrO IO3HAHWS,
CTPOCHUHU, MHOT000pa3sHMH M OCOOEHHOCTSX J>KMBBIX CHCTEM pa3HOIO YPOBHS OpraHM3allvy,
BBIIAIONIMXCS OTKPBITHSX U COBPEMEHHBIX UCCIICIOBAHUAX B OMOJIOTHU;

dopmupoBaHre y OO0ydYaromuXcs MO3HABATEIbHBIX, WHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CTIIOCOOHOCTEH B MpOIIecCe aHaTN3a JaHHBIX O MyTSX Pa3BUTHs B OMOJOTHH HAYYHBIX B3TJISIOB,
U7eH U MOAX0J0B K N3yUEHHIO KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3aINH;

CTaHOBJICHHE Yy OOydYaromuxcs oOmmeld KyJIbTypbl, (YHKIMOHAJIBHOH TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH M OLICHUBATH SIBIICHUS OKPYKAIOIIETO MUpPA >KUBOW MPHUPOIBI HA
OCHOBAHWU 3HAHHUU ¥ OMBITA, MOJYYCHHBIX IPU H3YYCHUN OUOJIOTHH;

dopmMupoBaHHEe y OOYYAIOIIUXCS YMEHHU WILTIOCTPUPOBATH 3HAYECHHE OMOJOTHYECKUX
3HaHUI B TPAKTHUECKOW JEATEIFHOCTH YENOBEKa, PAa3BUTHUH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTUI;

BOCTIUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIIOBEKOM JKHMBOM MPUPOIHI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHUS K HEeW, COOIOICHHS STHUECKUX HOPM TPHU MPOBEICHUN
OMOJIOTUYECKHUX MCCIIeIOBAHUM;

OCO3HAHME LIEHHOCTH OMOJOrMYECKHX 3HAHUM JUIS MOBBIIICHUS YPOBHS 3KOJIOTHYECKOM
KYJBTYPBI, 17151 JOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

NPUMEHEHNE MPUOOPETEHHBIX 3HAHWUN W YMEHUW B TOBCEIHEBHOW >KWU3HM JJISI OIEHKHU
MIOCTICICTBUI CBOCH JEATENBHOCTH IO OTHOIICHHIO K OKpYXaromeil cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAaHKE U COOJIIOIEHNE Mep TPODUITAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero oopasoBanusi «buomnorus», nydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENFHBIM YYEOHBIM NPEAMETOM, BXOISAIIMM B COCTaB MPEIMETHOW O0JacTH
«EcTecTBeHHO-HAYYHBIC TPEIMETHI.

Jnis n3yyenns 6uonornu Ha 6a30BOM ypOBHE CPEIHETO OOIIEro 00pa3oBaHHs OTBOAMTCS
68 gacoB: B 10 kitacce — 34 vaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1 gac B Henenio).



COIEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. Buosorus kKak Hayka.

Buonorus xak Hayka. CBsi3b OMOIIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMH H IPYTUMHU
€CTECTBEHHBIMU HayKaMu, Quiiocoduei, 3TUKOH, 3CTETUKOM W mpaBoMm. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHOW HAYYHOM KapTHHBI Mupa. CucTemMa OMOIOTHIECKUX HAYK.

MeToap1 TO3HAHMST KUBOU TPUPOIbI (HAOIIOEHIE, IKCIIEPUMEHT, OMMCAaHNUe, H3MEPEHHE,
KIaccu(uKanus, MOICTUPOBAHUE, CTATUCTHYECKAsI 00pabOTKa TaHHBIX).

JdemoHncTpauuu:

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

Tabmunpl U cxeMbl: «MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlabopaTropHble 1 npakTH4YecKue padoThI:

[Ipaktnueckass pabora Ne 1. «Mcnonp3oBaHue pa3nUYHBIX METONOB MNpPU H3YYECHUU
OMOJOrMYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M X OPraHHU3AIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTauuue >KUBBIX
CUCTEM OT HEOPraHUYECKOW IPUPOJIBI.

CpoiicTBa OmocucTeM M HMX pa3HooOpasue. YPpOBHU OpraHu3aluud OHOCHUCTEM:
MOJICKYJIAPHBIA,  KJIIETOYHBbIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  NOMYJIAIMOHHO-BHIOBOM,
9KOCUCTEMHBIH (OMOreoleHOTHUECKUI ), OMOC(EPHBIA.

JdemoHcTpauuu:

Tabmuupel u cxembl: «OCHOBHBIE NPU3HAKU KU3HW», «YPOBHM OpraHM3alllid >KUBOM
MIPUPOIBI».

Oo6opynoBanue: mozenb mosiekysl JJHK.

Tema 3. XumMHnuecKkuii cOCTaB U CTPOEHHE KJIETKH.

XHMMHMYECKUN  COCTaB  KIETKM.  XMMHYECKHUE  DJIEMECHTBI: MaKpOJJIEMEHTBI,
MHKpPO3JIEMEHTHL. Bosla 1 MuHEpasIbHbIE BELLIECTBA.

@YHKIIMM BOJBI M MHUHEPAJBHBIX BElIECTB B KieTke. IloanepikaHue OCMOTHYECKOIO
OanaHca.

benxu. CocraB u crpoeHue 0enkoB. AMUHOKHUCIOTH — MOHOMEPHI OenkoB. Hesamenumbie
U 3aMEHHUMbIE AMMHOKUCIOTHI. AMMHOKUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPHYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XHUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIMU OETKOB.

®epmeHTHl — OHoONormdeckue karaiamsatopbl. CTpoeHme (epMeHTa: aKTUBHBIM ILIEHTP,
cyOctpatHass crnemmduuHoctb. Kodepmentsl. Butamunbel. Otinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoapl: MOHOCaxapu bl (TIHOK03a, pubo3a U ae30kcuprbo3a), aucaxapuisl (caxaposa,
JAKTO3a) W mojucaxapuibl (Kpaxmal, TIUKOTeH, Ieutoio03a). buomornmueckue ¢(yHKIMM
YIJIEBOJIOB.

Jlummapr:  Tpuraunepunasl, ¢dochomunuasl, crepouabl. [umpodunsHO-THAPODHOOHBIE
cBoiicTBa. buonornueckne ¢pynkumu nunuaoB. CpaBHEHUE YIJIEBOIOB, OEJIKOB U JIMIUJIOB Kak
HMCTOYHUKOB SHEPIHUH.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢yukuuu JIHK. Crpoenne m ¢ynxuum PHK. Buget PHK. AT®: ctpoenue u
GbyHKIUH.

[utonoruss — Hayka o kietke. KierouHass Teopuss — mpuMep B3auUMOJICHCTBUS UACH U
(akTOB B HAYYHOM IMO3HAHUH. METOIbI U3YUEHUS KIIETKH.

Knetka xak nenoctHas xuBas cuctema. OOmMe mpu3HaKy KJIETOK: 3aMKHYTasi Hapy KHast
MemOpana, mosiekynsl JJHK kak reneTnueckuii anmapar, cucteMa CHHTe3a Oernka.



Tumbl KIETOK: JyKapHOTHUeCKass M npokapuorndeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTuyeckoi kinetku. Kierounas crenka 6akrepuil. CTpoeHHE 3yKapHOTUYECKONW KIIETKH.
OCHOBHBIE OTJIMYHSI PACTUTEIIFHON, )KUBOTHOM U TPHOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, UX (PYHKIIHH.
[Tna3matndeckas memOpana, e€ cBoicTBa W (QyHKiuH. lluTommasmMa m e€ OpraHOHIBL
Onnomem6pannble opranou sl kinerku: OIIC, annapar [Noabxu, muzocomsl. [lomyaBroHOMHBIE
OpraHoujbl KJIETKH: MUTOXOHJAPHUM, IIacTUibl. lIponmcxoxieHne MHUTOXOHIPUA U IUIACTHI.
Bunst miiactun. HememOpaHnHble opraHou bl KJIETKH: pUOOCOMBI, KIIE€TOYHBIN LIEHTP, LIEHTPHOJIH,
PECHUYKH, KTYyTUKU. DyHKIMN OPraHONI0B KIETKU. BKiItoueHus.

Anpo — perynsaTopHblil HeHTp kieTkH. CTpoeHue sapa: sjepHas 000JI0uKa, KapuoIuia3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KIIETKE.

JdemoHncTpaumu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. Illneiinen, P. Bupxos, [xx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnipeneneHue XUMHYECKHX JJIEMEHTOB B HEXHUBOW  IIPUPOJIE»,
«Pacnipenenenue XMuMUYECKUX JIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuper u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJbI», «brnocuntes 6enka», «CtpoeHue Mosiekybl Oenka», «CTpoeHue hepMeHTay,
«Hyxneunossle kucnotel. [JHK», «Crpoenne monekynsl AT®», «CTpoeHue 3yKapuoTHYECKON
KIeTKn», «CTpoeHue >KMBOTHOM KIEeTKH», «CTpOoeHHe pacTHUTENbHOW KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKOM KiIeTKW», «CTpoeHue Aapa KIETKN», «Y TIeBOJbDY, «JIMmuab.

OO6opynoBaHue: CBETOBOW MHKPOCKON, 00OpyAOBaHWE [UIsl MPOBEIEHUS HaOJIOICHUH,
U3MEpEHUH, SKCIEPUMEHTOB, MUKPOIPENapaTbl PACTUTENbHBIX, )KUBOTHBIX M OaKTE€pHABbHBIX
KJIETOK.

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTalUTUYECKOHl aKTUBHOCTH ()epMEHTOB (Ha
MpUMepe aMIIIa3bl WK KaTajaa3bl)y.

JlaGopatopnass pabora Ne 2. «M3ydeHue CTpOCHHMS KIETOK PACTEHHUH, XUBOTHBIX U
OakTepuil o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax u X OMHUCAHUEY.

Tema 4. /Ku3HenessTeJIbHOCTD KICTKH.

OOmeH BemiecTB, WIM MeTa0OMU3M. AccUMWISIIMS  (IJJaCTUYECKUH OOMEH) |
JTUCCUMMJISLIUS (PHEPreTUYecKuit 0OMEeH) — JIB€ CTOPOHBI €IMHOTrO0 Mpoliecca Metaboau3ma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMAHUU METa00IU3Ma.

Tunbel oOMeHa BelecTB: aBTOTPOHBIN U TeTepoTpodHbIid. Poias depMeHTOB B 0OMeHe
BELLECTB U NPEBPALLEHUH SHEPTUHU B KIIETKE.

®orocunre3. CperoBas u TeMHOBass (a3el ¢dortocuHTe3a. Peakium QorocunTesa.
DddexTuBHOCTD (hoTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A JIJIs )KU3HU Ha 3emiie. BiusHue ycaoBwuid
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIIEHUS €0 MPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHHH.

XeMmocuHTe3. XEeMOCHUHTE3UPYIOIIUe OaKkTepuu. 3HAYEHHUE XEMOCHMHTEe3a ISl KU3HU Ha
3emie.

OHepretuyeckuii oOMeH B  KieTke. PaciuensieHue  BEIIECTB, BbIACIECHUE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTarbl 3HepreTuyeckoro oomena. ['mukonus. bpoxenue u
ero Buabl. KucnmoponHoe oxkucieHue, WM KJIETOYHOE JbIxaHWe. OKHUCIUTENbHOE
¢dochopunmuposanue. DPPeKTUBHOCTD FIHEPTETHUECKOTO OOMEHA.

Peakiiun matpuuHoro cuHTe3a. [enermueckas wuHpopmarms u JIHK. Peanuzanus
TeHEeTHYECKON MH(popManuy B KJeTKe. | eHeTHYeCKuil KOJ W ero CBOMCTBA. TpaHCKpHIIIUS —
maTpuunblii cuaTe3 PHK. Tpancnsmus — 6uocunre3 Oenka. Itansl TpaHcisaiu. KogupoBanue
aMHHOKHUCIIOT. Pons pubocom B OnocnHTe3e Oernka.

Heknerounsie ¢opmbl xu3HM — Bupychl. Hcrtopusi otkpeitus BupycoB (. W.
NBanoBckuit). OcOOEHHOCTH CTPOCHUS M KU3HEHHOTO ITUKJIA BUPYCcOB. bakTeprnodaru. bonesnu



pacTeHuil, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc umMmmyHoaedumTa yenoBexa

(BUY) - Bozoymutenr CIIMJla. OOpaTHas TpaHCKpHUIIMSA, peBEpTaza W HWHTErpasa.
[TpodummakTrka pacnpocTpaHeHNsI BUPYCHBIX 3a00JI€BaHUH.
JdemoncTpanuu:

Hoptpetsl: H. K. Konbuos, /1. . UBanosckui, K. A. Tumupsizes.

Tabmuupr u  cxembl: «Tunmbel  nuTaswsy, «Metabonuzm»,  «MHUTOXOHAPHUSY,
«OHepreTrueckuid 00Men», «Xmoporiacty, «Porocuntesn, «Ctpoenue JIHK», «CtpoeHue u
¢byHKIIMOHUpOoBaHUEe TeHay, «CuHte3  Oenka», «leHetmueckuii  kom», «Bupycs»,
«bakrepnodarn», «Ctpoenme wu sku3HeHHbIH 1wmkia Bupyca CIIMJla, Oakrepuodaray,
«Pennmukanus JIHK».

O6GopynoBanue: moaenu-aniukanuu «Yasoenue JIHK u tpanckpunuums», «buocunres
oenka», «CTpoeHue KIeTKn», Moensb cTpykTypsl JJHK.

Tema 5. PazMHoOkeHUe U MHAMBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Krerounslii 1uKI, WM JKW3HEHHBIM TWKI KieTku. MuTepdaza m murto3. IIpomecchr,
nporekamue B uHrepdasze. Permnmukanus — peaknus marpuuHoro cunteza JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM Habop — KapuoTuil. [IUMIoWHBI M TalIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuabl. [luTomornueckre OCHOBBI Pa3MHOXKEHUS M WHIUBUIYATIbHOTO Pa3BUTHI
OpraHU3MOB.

Henenne xnerku — muto3. Cragum murtosa. Ilponecchel, mpoucxonsiue Ha pasHbIX
CTauAX MUTO3a. BHOJIOrMYeCKHil CMBICT MUTO3A.

[TporpamMmmupyemast rubesb KIETKH — arornTo3.

@opMbl  pa3MHOKEHHsI OpraHM3MOB: Oecroiioe u mojoBoe. Buael  Gecmonoro
Pa3MHOXXEHHUSA: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETeTaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIOHHMPOBAHUE OPraHM3MOB, €r0 3HAYEHHE IS
CEJIEKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTIANYUS OT OECTOIOTO.

Meiios. Cragun wmero3a. Ilpoueccsl, mpoucxoasiue Ha cTaausx meio3a. IloBenenue
XpomocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbIC U 3HAUEHUE MEH03a.

l'ametorenes — mporecc 00pa3o0BaHUS MOJIOBBIX KIETOK Y KHBOTHBIX. [10JIOBBIE *Kele3bl:
CEMEHHHMKHU M siMuHUKUA. OOpazoBaHME M Pa3BUTHE MOJIOBBIX KJIETOK — raMmeT (CrepMaTo30MU],
SMIIEKIIETKa) — crmepmaToreHe3 W oBoreHe3. (OCOOCHHOCTHM CTPOCHHS SHICKICTOK U
cnepmaTto3onoB. Omnonorsopenue. [lapreHorenes.

NunuBuyanpbHOE pa3BUTHE (OHTOreHEe3). OMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPUOHAILHOTO PAa3BUTHUSL Y TO3BOHOYHBIX JKUBOTHBIX: APOOJICHHE, TacTpyJISIus,
opranorenes. [locramOpuonaneHoe pa3BuTHe. THUITBI TOCTIMOPUOHAIBHOTO Pa3BUTHUS: MPSMOE,
HemnpsiMoe (JIMYMHOYHOE). BimsiHMe cpenbl Ha pa3BUTHE OPraHW3MOB, (DAKTOPBI, CHOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOCTBA.

Poct u pa3Butre pacrenuii. OHTOreHe3 [IBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH, CTaluu
pa3BUTHSL.

JdemoHncTpaumu:

Tabmunpt U cxembl: «DOpMBI Pa3MHOXKEHHST OPraHU3MOBY, «/[BOIHOE OMIIONOTBOPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHHi», «JlemeHue KiIeTku
OakTtepuit», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIIETOUHBINA UK,
«Perummkanua THK», «Mutos», «Meio3», «IIpsmoe n Henpsimoe pa3zButue», «l'amerorenes y
MJIEKOIUTAIOIINX U YesoBeKa», «OCHOBHBIE CTa U OHTOTEHE3A.

O6opynoBaHue: MHUKPOCKOI, MUKpornpenapatsl «CrepMaTo30U/bl MIIEKOMUTAIOLIETr0»,
«Siueknerka wiekonurtammniero», «KapuoknHe3 B KIETKax KOpEIIKa JIyKa», MarHUTHas
Moaenb-anmukamnus «Jlenenue kiaetkn», moaens JJTHK, moxens Mmetadaznoit XpoMoCOMEL.

JlaGopaTtopHble U NpaKTH4YeCcKHe padoThI:

JlaGopaTopHnas pabora Ne 3. «HabmromeHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax».



JlaGopatopnass pabora Ne 4. «l3yueHuwe cTpoeHHS IOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. HMcropus pa3BuUTUS TEHETHKU. Poib 1uTONOTMM U
SMOPHOJIOTHY B CTAHOBJICHUN T€HETUKU. BKIIaa pOCCHIICKHIX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. Meroapl TeHeTHKH (TMOpUAOIOTMYECKUN, IUTOICHETUUECKUH, MOJEeKYJISpHO-
reHeTruyeckuil). OCHOBHbIE T€HETUYECKUE MOHATHA. [ eHeThueckas CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH  HACJEJOBaHUS  NPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MounoruOpuaHoe cKpenmBaHue. 3akoH eIuHO00pasusi THOPHUIOB 1epBoro mokosneHus. [Ipasuino
JOMUHUPOBAHUSA. 3aKOH paclleruieHuss npu3HakoB. [umoreza umcrorsl ramer. IlonHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe  ckpemmBaHME. 3aKOH  HE3aBUCMMOIO  HACJIEIOBaHUS  MPU3HAKOB.
[{uToreHeTHuecKue OCHOBBI AUTHOPHIHOTO CKPEIIMBAHHA. AHAIM3UPYIOIIEEe CKPEIIUBAHHUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIsl ONIPEIEIIeHUs TEHOTUIIa 0COOU.

CueruienHoe HacienoBaHue mnpu3HakoB. PabGora T. Moprana mo cuemieHHOMY
HacnenoBaHuIo reHoB. HapylieHue cliernieHnst TeHOB B pe3ysbTaTe KPOCCUHIOBEpPA.

XPpOMOCOMHAasI TEOPHUS HACJIEICTBEHHOCTH. | eHETMUECKUE KapThl.

['eneTnka nona. XpoMOCOMHOE OIPEAEIIEHNE MO0J1a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omoramerHele M rereporaMeTHble OpraHu3Mbl. HaciiemoBaHne NpU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3meHunBoCTh. BHIBI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJIEeACTBEHHAas. Posib cpenpl
B HEHACJIEJICTBEHHOW HM3MEHYMBOCTU. XapaKTePUCTUKA MOAU(PUKALMOHHON H3MEHYHUBOCTH.
BapuanvoHHbIN psan 1 BapuanvoHHas Kpusasd. Hopma peakuuu npusHaka. KonnuyecTBeHHbIE M
KayeCTBEHHBIE IPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBenHnasi, uim reHoTUnuyeckasi, “3MeHYMBOCTh. KoMOMHATHBHAsT M3MEHUYHBOCTb.
Meiio3 W TIONIOBOM TIPOIlECC — OCHOBA KOMOMHATUBHOW W3MEHUMBOCTH. MyTalMoOHHAs
n3MeHuuBOCTb. Kiaccudukanuss mytauuid: reHHblE, XpOMOCOMHbIE, T'eHOMHbIe. YactoTa u
OpUYMHBI MyTarmid. MyTtarenHsie (akToppl. 3aKOH TOMOJIOTHUECKUX PsIOB B HACIIEICTBEHHOU
n3menunBocty H. . BaBunosa.

BuesinepHast HacIeACTBEHHOCTh U U3MEHUUBOCTbD.

I'enetuka uyenoseka. Kapumotun uenmoBeka. OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKA:
reHealoTHYecKuii, OJNM3HELOBBIM, [MTOrC€HETUYECKUI, OHOXUMHUYECKUN, MOJEKYJISPHO-
reHeTnyeckuii. COBpPEMEHHOE ONpEJeICHUEe TIEHOTUIA: IIOJHOI€HOMHOE CEKBEHHPOBAHUE,
TeHOTHNHPOBaHUE, B TOM 4wmciie ¢ momompbio [I[[P-ananu3a. HacnencTtBenneie 3aboneBaHus
YelnoBeKa: TeHHble OoNe3HW, OOJEe3HHM C HACIEACTBEHHOW MpPEapacHojOKEHHOCTHIO,
XpoMocoMHble Oose3Hn. CoMaTHueckue U TeHepaTuBHble MyTauuu. CTBOJOBBIE KJIETKH.
[TpuHIIUTIB 30POBOTO 00pa3a KU3HH, TUATHOCTHKH, MPO(GUIAKTUKH U JICUCHUS] TEHETHYECKIX
0ose3Heil. MeauKo-reHeTUYECKOe KOHCYJIbTUPOBAaHWE. 3HAUYCHHWE MEIUIIMHCKON TeHETHKH B
MPEeIOTBPALLEHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUI YeIOBeKa.

JdemoHcTpauuu:

Hoptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckuit, H. 1. BaBuios.

Tabnunpl u cxeMbl: «MOHOTMOPUAHOE CKPEIIMBAHUE U €0 IUTOI€HETUYECKask OCHOBAY,
«3aKOH pacIIelUIEeHUs] M €ro ILUTOIeHETUYeCKas OCHOBa», «3aKOH YHUCTOThI TIaMmeT»,
«duruOpunnoe ckpeuBanue», «lluTomornyeckue OCHOBBI AUTHOPUIHOIO CKPEIIUBAHUSY,
«Menos», «B3anmoneincTBre ajielIbHbIX T'€HOB)», «l €HETHYEeCKnuEe KapThl paCTEHUM, KUBOTHBIX
U 4yenoBeka», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIIEIOBAaHUSA, CUEIUIEHHOTO C IOJIOM»,
«Kapuotunsl dYenmoBeka W KHBOTHBIX», «Buasl wu3MeHumBoCcTHY», «MomupukanuonHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-gaxtopa», «['eHetuka rpymnmn KpoBw», «MyTanmoHHas
N3MEHYUBOCTDY.



Ob6opynoBanue: Mopenu-anmmukanuun «MoHoOTHOpuAHOE CKpemmBaHuey», «HemomHoe
JOMUHUpOBaHUE», «urnOpunHoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukponpenapar «/po3oduna» (Hopma, mytammu HOpMBI KPBIIEB H OKPACKHU Tela), repoapuii
«I"opox moceBHOI».

JlaGopaTtopHble U NpaKTH4YeCKHe PadOThI:

Jlaboparopnas padota Ne 5. «M3ydyenue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIMBaHUA y JP030(HIIbI HAa TOTOBBIX MUKPOIPENapaTaxy.

Jlaboparopuas padota Ne 6. «M3yuenne MoaupuKkaroHHON U3MEHUYMBOCTH, TOCTPOCHUE
BAPHUALIMOHHOTO PsI1a U BAPUALIMOHHON KPUBOY.

Jlaboparopnas pabora Ne 7. «AHanmu3 wMyTtanuii y Jpo3oduiabl Ha TOTOBBIX
MUKpOMpenapaTax».

[TpakTraeckast pabota Ne 2. «CocTaBiieHUE W aHAJIN3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesekuust opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka U Ipolecc. 3apoKJIeHUe CeleKUUd U noMmectukanus. Yuenue H. 1.
BaBwioBa 0 1LeHTpax NPOMCXOXKIEHUS W MHOrooOpaszus KyJbTYpHBIX pacTteHuil. LleHTpbl
MIPOUCXOXACHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJIA, IITAMM.

CoBpeMeHHbIE METOJbI CeIeKIMU. MacCcoBbIi U MHAUBUAYATIbHBIA OTOOPHI B CENEKLUU
pactenuii n kuBOTHBIX. O1eHKa 3KCTephepa. bIM3KOpoICTBEHHOE CKpEeIMBaHNE — MHOPHIUHT.
Uucrtas nunusg. CkpenuBaHWe YWCTHIX JIMHWA. ['erepo3uc, WM THOpUIHAS CHIIA.
Heponcteennoe ckpemmBanue — aytOpunuar. OtpanéHHas ruOpuausamuss U €€ yCIexw.
HckyccTBeHHBI MyTareHe3 M TMOJY4YeHHE MOJIUILIONIOB. J[OCTMXKEHHS CENEKIMU PacTeHUH,
KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpacib NPOM3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3JaHUsS
pexomOunantHot JIHK u Tpancrennsix opranumsmoB. Kiierounas wunxkeHepus. Kietounsle
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHHi. KioHHMpoBaHHE BBICOKOIPOYKTUBHBIX
CEJIbCKOXO3SIUCTBEHHBIX OPraHu3MOB. OKOJOTMYECKME U ATHYeckue mpodiemsl. MO —
TeHETHYECKU MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. NBaHoB.

Tabmunpl u cxembl: Kapta «LIeHTpbI MPOMCXOXKIEHUS U MHOTO00pa3usi KYJIbTYPHBIX
pactenmit», «Ilopoasl ToMalIHUX )KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHi», «OTaal€HHas
rubpunmzanusy, «Pabotel akamemmnka M. @. HBanoBay, «llomummonausy, «OOBEKTHI
ounorexHonorun», «KierouHnele KylbTypbl U KIOHHpOBaHHE», «KOHCTpyHpoBaHHE M TEPEHOC
T€HOB, XpPOMOCOM).

O6opynoBaHue: MYJSHKH IJI0JJOB U KOPHEIUIONOB TUKUX (POPM U KYJIBTYPHBIX COpPTOB
pactenuit, repoapuii «CelnbCKOX035IIICTBEHHBIE PACTEHUSI.

JlaGopaTopHble U NpaKkTHYeCKUe PadoThI:

Okckypeusi «OCHOBHBIE METOJbl U JIOCTHIKEHUS CEJEKLUMU PACTeHUH M >KMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLUIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIA Y4acTOK, B TEIUIMYHOE
XO035IIICTBO, J1a0OPAaTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBosoMOHHAsA OHOJIOTHS.

[Ipeanocbuiku BO3HUKHOBEHHMS 3BOJIOLMOHHON TEOPUH. DBOJIOLMOHHAS TEOopus U €€
MecTo B Ouojioruu. BiusHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMH U APYTUX HAYK.

CuzerensctBa 3BomonuM. [lameoHToMOrnYecKkue: MOCIEN0BATENIBHOCTh OSBIICHUS
BUJIOB B MAJICOHTOJIOTMYECKOM JIETONHUCH, nepexoanbie ¢popMmbl. buoreorpaduueckue: cxoicTBo
u paznuuue GpayH u GIop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHEe: CXOJCTBA U pa3ivuus SMOPUOHOB pPAa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: T'OMOJIOTMYHBIC, AHAJOTUYHBIC, PYJUMEHTapHbIE OpraHsbl,



aTaBU3MbBl. MOJIEKYIAPHO-OMOXUMHUECKHE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METab0JIMYECKUX MyTeH y BCEX OpPraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. Ilpeanochbulku BO3HMKHOBEHMS JIapBUHU3MA.
JBwKkymiye Cuibl 3BONMOLMU  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE TPHU
OTPaHUYEHHOCTH PECYpCOB, HEONpeAeNEHHAas HM3MEHYHMBOCTh, OOpb0a 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonnu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

Muxkposomonus. [Tonmynsanus Kkak equHNUIA BUIA U DBOJIIOLUH.

JBmwxymue cuibl ((pakTophl) BOMIONUKM BUAOB B MpHpoje. MyTallMOHHBIN Tpouecc U
KOMOMHATHBHAs M3MEHYUBOCTh. [lomynauuoHHble BoOJMHBI M JApeiid reHoB. Mzomsamus u
MUTpaLusl.

EctectBennblii or6op — Hampamisiiommidi  paxktop 3Bomtoruu. DopMbl €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPTAaHU3MOB KaK Pe3yJIbTaT dBOIIONUH. [IprMepsr mprcmocoOneHnii
y opranuzmoB. ApoMop¢h03bl U UANOATANTALNH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (QOpMBI BHI000pa30BaHUS:
reorpapuueckoe, IK0JI0rHUECKOe.

MaxposBomrorust. @OpMbI IBOMIONUH: (preTHdecKas, AWBEPreHTHAs, KOHBEPTEHTHAs,
napaniensHas. HeoOpatumocTs 3Bomonuy.

[Ipoucxoxaenne  OT  HECNEUUATM3UPOBAHHBIX  MpeakoB.  [Iporpeccupyromas
crienManu3anus. AJarnTuBHAS padalus.
JdemoHncTpauuu:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. apsun, B. O. Koanesckuii, K. M. bap, 3.
I'exkens, @. Mromnep, A. H. CeBep1ios.

Tabmuuet u cxembl: «Pa3BuTue oOpraHmdeckoro mupa Ha 3emie», «3apOoJbIIIH
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «PopMbl OOpsObI 3a CYIIECTBOBaHHEY,
«EctecTBeHHBIlE  0TOOp», «MHOroO0Opasue copToB pacTeHui», «MHOroodpasue Mopoa
AKUBOTHBIX», «ITomynsauuny, «MyTanuroHHas M3MEHYUBOCTDY, «Apomopdo3bD»,
«Manoamanrammmy, «OO0mas nerenepamus», «JBmwxymme cuiabsl 3Bomonuny, «Kapra-cxema
Mapuipyta myremectsus Y. [lapsuna», «bopbba 3a cymectBoBaHue», «lIprcnocoOieHHOCTh
OpranusMoBy, «I eorpaduueckoe Bu1000pa3oBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJJICKIUS HACEKOMBIX C pa3JIMYHBIMU THIIAMH OKpPacKu, HabOp III010B U
ceMsiH, Kosutekuus «[Ipumepbl 3aUTHBIX MPUCTIOCOOICHUN Y )KMBOTHBIX», MOJENb «OCHOBHBIC
HaIIPABJICHUS HBOJIIOLUNY», 00bEMHAs MoJiedb «CTpOEHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapta mupa, Koswiekuus «DopMbl COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHMil», Mozaenb ammukauus «llepekpéct xpomocom», BlIaXKHbIE Mperaparbl
«Pa3zButne Hacekomoro», «Pa3BuTHe JATYIIKM», Mukporpenapar «J/lpozoduna» (HOpMa,
MyTalMu (HOPMBI KPBLIIBEB U OKPACKHU TEJIA).

JlaGopaTopHble U NpaKkTHYeCKUe PadoThI:

Jlaboparopuas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHIO».

Jlaboparopnas pabGora Ne 2. «OmnucaHue TNPUCIIOCOOIGHHOCTH OpraHm3Ma #u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE *KU3HH Ha 3emue.

JloHay4HbIe TpECTaBICHUS O 3apOXKACHUU KU3HU. HaydyHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emie: aOMOreHe3 W MaHCHepMus. XUMHYecKas 3BOJIONUS. AOHOTeHHBIH CHHTE3
OPraHMYECKHUX  BEIIECTB M3  HEOPraHMYECKHX. OKCIEPUMEHTaJIbHOE  MOJATBEPKICHHE
XUMUYeCKOM 3Bomtonnu. HavanbHble 3tanbl Ouonorudeckoit sBomonuu. ['mnoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHHUKHOBEHHE MPOTOKJIETKH. [lepBbie KIIeTKH U UX
sBoMOLMS. POPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.



Pa3Butne xu3Hm Ha 3emsie 1o 9paMm U nepuoaaM. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneos3oiickas spa W €€ TEepUOabl: KEMOPHICKUN, OPIOBUKCKHM,
CUJIypUHCKHM, TEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKH.

Me3o30iickast apa 1 €€ nepuoibl: TPHACOBBIN, FOPCKHI, MEJIOBOIA.

Kanno3omckas opa u €€ nepuoapl: MajJcoreHOBbIN, HEOTEHOBBIN, AHTPOIIOT€HOBBIH.

XapakTepUCTUKa KJIMMaTa M IeoJOTMYecKUX IpoueccoB. OCHOBHBIE ATalbl 3BOJIOLUU
pPacTUTENILHOTO M JXHUBOTHOTO MHpa. ApomMopdo3bl Yy pacTeHHWH M KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIII JKUBBIX OPIraHU3MOB.

CucremMa OpraHMYECKOro Mupa Kak OTpa)keHHe 3BOJIOLUU. OCHOBHBIE CUCTEMATHUYECKUE
IpyIIbI OPraHU3MOB.

OBOJIOIMS  YeloBeKa. AHTpONOJOrMs Kak Hayka. PasButhe mnpeacTtaBieHud o
IIPOUCXOXKACHUN YelloBeKa. MeTo/ibl u3ydyeHus aHnTponoresesa. CXoAcTBa U pa3iinyus 4eJ0BeKa
1 )KUBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHUE YeIOBEKa.

JBwxkymue cuibl  (pakTopbl) aHTpomoreHesa. HaciencTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBICHNE OPYAHM TpyAa, MBILILICHHUE,
peub.

OcCHOBHBIEC CTaJUU U BETBU DBOJIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YeIOBEK yMeJblH,
Yenosek npsaAMmoxondamuni, YenoBek HeaHnepranbckui, Yenosek pasymubii. Haxoaxum
MCKOTIAaeMbIX OCTAaTKOB, BpPEeMsl CYyILIECTBOBaHMS, 00JaCTh pacnpocTpaHeHHs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIHSL.

Yenoseueckne pachkl. OCHOBHBIC OOJIBIIME PACHl: €BPOIEOMIHAS (eBpasuiickas), HErpo-
aBCTpajiouJiHasi  (9KBaTOpHalibHAsl), MOHTOJIOMAHAs  (a3MaTCKO-aMepUKaHcKas).  YepTbl
IOpUCHOCOOTIEHHOCTH TIPeACTAaBUTENICH UeNOBEYECKUX pac K YCJIOBUSAM CYIIECTBOBAHMS.
EnuncTBO uenoBeueckux pac. Kpurnka pacusma.

JdemoHcTpauuu:

[Moptpetsr: @. Peau, JI. Tlactep, A. U. Onapun, C. Munep, I'. FOpu, Y. JlapBus.

Tabmumet n cxembl: «Bo3HukHOBeHHEe COTHEYHOH cHCTeMbl», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenpHas kieTka», <«OKuBoTHas kietka», «lIpokapuoTnueckas KieTKay,
«CoBpeMeHHasl CUCTEMa OPraHu4eckoro Mupa», «CpaBHEHME aHATOMMUYECKHUX YEpT CTPOECHHUS
YeJloBEeKa M 4YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MECTa Majl€OHTOJOTHYECKMX HaXOJI0K
MPEJIKOB COBPEMEHHOIO 4YeNOBEKay», «llpeBHeimme moau», «lpeBHue moan», <«llepBbie
COBPEMEHHBIE JIIOIN», «UelIoBeuecKne pachi».

Oo6opynoBanue: wmyasoku  «lIpoucxoxaeHue uengoBekay (OIOCThI  aBCTpaAJIONMUTEKA,
MUTEKAHTPOIa, HEaHJepTallblla, KPOMAaHBOHIIA), CICTIKH WA M300paXCHUsT KaMEHHBIX OpyAHud
NEepBOOBITHOTO 4YeNIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHojJoruueckas Tabiauia,
KoJuteKIus «@opMbl COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PACTECHUID.

JlabopaTopHble U NpaKkTHYeCcKUe padoThI:

[Tpaktdeckas padora Ne 1. «3yueHHEe HCKOMIAEMbIX OCTATKOB PACTEHUH M KUBOTHBIX B
KOJUIEKLIUSIX».

DKCKypcusi «IBOJIOLUS OPraHUYECKOro MUpa Ha 3emie» (B €CTECTBEHHO-HAyUYHBIA WK
KpaeBeauecKuil My3ei).

Tema 3. Oprannsmsl 4 OKpYy:KaOIas cpeaa.

OKojorusi Kak Hayka. 3aJadd W pasfelbl dKOJIOTMH. MeToapl 3KOJOTMYEeCKHX
UCCIeI0OBaHUM. DKOJIOTHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYILIHAs,  IOYBEHHAs,
BHYTPUOpPraHU3MEHHAsI.

Okonornyeckue (axropel. Kiaccuduranms skomorndeckux (axkTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTponoreHHbIe. JleficTBre 3K0orndeckux (PakTopoB Ha OPraHU3MBI.

AbGuortnueckue  (aKTOpPBI:  CBET, TEMIEpaTypa, BIAKHOCTh.  DOTONMEPHOAN3M.
[IpucnocoOneHust Opranu3MoB K JeHCTBHIO a0MOTHYECKUX (pakTopoB. brosornueckue puTMBbl.



buotnveckne ¢akropbl. Buapl OMOTHYECKHMX  B3aUMOJEHCTBUN:  KOHKYPEHIIHSA,
XMIIHAYECTBO, CUMOMO3 U ero Gopmbl. [lapazuTusm, koomeparus, MyTyaau3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCATM3M, HEUTpadu3M. 3HAUYeHHE OWOTHYECKHX
B3aMMOJICHCTBHI JUIsI CYIIECTBOBAHUSI OPTaHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU Tomyssiud. OCHOBHBIE MOKA3aTeNM IOMYJISIUH:
YHUCIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEpPTHOCTb, MNPHUPOCT, Murpauus. JluHamuka
YUCJIEHHOCTHU MOIYJISILMY U €€ PeryJisiiusl.

JdemoHcTpauuu:

Hoptpetsl: A. I'ymOonbar, K. @. Pynse, O. ['ekkens.

Tabmuue! u cxemsl: kapra «[Ipupoausie 30HbI 3emiam», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzm», «llomymsum», «3aKOHOMEPHOCTH POCTAa YHMCIEHHOCTU —MOMYJISILUU
uHpy3opun-Tyhenpkny», «llumessie memm.

JlaGopaTopHble M NpaKkTHYeCKHe PAGOTHI:

JlaGopatopnas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHHUI U3 Pa3HBIX MECT
OoOUTaHU.

JlaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktuueckas padota Ne 2. «[ToacuéT MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUJIOB PACTEHUI.

Tema 4. Coo01mecTBa 1 DK0JIOrHIeCKHEe CHCTEMBI.

CooOmiectBo  opranu3smMoB  —  OuoneHo3. CTpykTypbl — OuoOIEeHO3a:  BUAOBaf,
MPOCTpaHCTBEHHAs, Tpodudeckas (mumieBas). Bunbl-noMmuHanTel. CBsi3u B OMOIIEHO3E.

DKojoruyeckre cucreMbl (dkocuctemsbl). [lonstne 00 3KocucTeMe W OHOreolEeHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBI 3IKOCHCTEMBI: IPOJIYLEHTbI, KOHCYMEHTBI, PEIAYyLECHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrHM B 3KocucTeMe. Tpoduueckue (MUILEBbIE) YPOBHH
skocuctembl. [lumeBpie menmu u cetn. OCHOBHBIE TIOKa3aTeNd HSKOCHUCTEMBI: OMoMacca,
NPOAYKIHUS. OKOJIOTMYECKHE MHpPaMHJIbL: TPOAYKIHUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTb, CAMOpPEryJILus, pazButue. CyKieccus.

[IpuponHbie »KOCHUCTEMBI. DKOCHUCTEMBI 03€p W pPEK. DKOCHUCTEMA XBONHOIO WIH
UIMPOKOJIMCTBEHHOTO Jieca.

AHTPOMOT€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOo3KocucTeMbl. buonmornueckoe u
XO035IIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Bbuopasznoobpasue kak (akrop ycroitumBocTu sKocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3eMiie.

Vyenne B. U. Bepnaackoro o 6uocdepe. I'panuiisl, coctaB U CTpyKTypa OHochepsl.
XKusoe BemectBo u ero (ynkmun. OcoOeHHOCTH OHMOC(Ephl Kak TI00aTbHONH KOCHCTEMBI.
JlunaMuueckoe paBHOBeCHE U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BewecTB M OHMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIJIepoJa, azoTa).
3oHanbHOCTH OMOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onocdepe 3emin. AHTpONOreHHbIe n3MeHeHus B Onocdepe. ['mobdanbHbIe
HKOJIOTHUECKUE TIPOOIIEMBI.

CocymiecTBoBaHue MPUPOJIbI U yeiaoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA
ycroitunBoctu Onochepsl. OcHOBa pallMOHATIBLHOIO YIPABICHUS MPUPOAHBIMH PECYpCcaMH U UX
UCIOJIb30BaHue. JloCTHKEHUsI OMOJIOTMH U OXpaHa MPUPOIbI.

JdemoHncTpauuu:

Hoptpetst: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnaackuid.

Tabmunet u cxemsl: «llumiessie nenu», «bUONEHO3: cocTaB U CTPYyKTypay, «I[Ipupomaabie
coobmectBa», «llenn nuranusa», «Okomoruueckas nupamuaa», «buocdhepa u yenoBex»,
«JKocHCTeMa MIMPOKOJIUCTBEHHOIO Jieca», «IDKOCUCTEMa XBOWHOro Jjeca», «buonenos
BOo0éMAY, «ArpoueHo3», «lIpuMepHble aHTpONOreHHbIE BO3JACHCTBUS Ha MPUPOIY»,
«BaxHenmme MCTOYHMKHU 3arpsi3HEHHsI BO3IyXa M TIPYHTOBBIX BOI», «llouBa — BakHenmas
cocrapJisifoias onocheps», «DakTopsl gerpagannu nmousy, «[lapaukossiit a3d ek, «PakTopsl
PaZnoaKTUBHOTO 3arpsisHeHus Onocdepsn», «O0mas cTpykrypa ouocdeps», «Pacrnpoctpanenue



XKU3HH B Onocdepen, «O30HOBBIN 3KpaH Ouochepsl», «KpyroBopoT yriepoga B O6uocdepey,
«KpyroBopoT a3ota B mpupoe».

ObopynoBanue: MO/JIEb-aNIINKaL U «Tunnynsle OMOIIEHO3BI», repoapmii
«PactutenpHble  coOOmIECTBa»,  KoJulekiuu — «buomeHo3», «BpemuTenu — BaXKHEWUIIHX
CENTbCKOXO3SMCTBEHHBIX ~ KYIBTYp», TepOapuui ¥ KOJUIEKIMHM pACTeHUWH ¥ YKUBOTHBIX,
IpUHAAJIEKAIIUE K Pa3HbIM SKOJOTMYECKUM Tpynnam oaHoro Buaa, Kpacnas kuura Poccuiickoi
deneparun, n300paskeHHsI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.



I[VDIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOIT'PAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

Cornmacio ®I'OC COO, ycraHaBmuBarOTCS TpeOOBaHUS K pPE3yIbTaTaM OCBOCHUS
00y4aroMMUCs TPOrpaMM CPeaHero o0Iero o0pa3zoBaHus: JUYHOCTHBIM, METAPEAMETHBIM U
MIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType NMUYHOCTHBIX pPE3yJbTaTOB OCBOEHHUsS NpeameTa «buoyorus» BBIJIEICHBI
CIEYIOIIME COCTABIIOIIME: OCO3HaHHWE OOy4YaloIMMHUCSH  POCCUHCKOM  IpakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBLHOCTH M CaMOOIpEACIIECHUIO,
HAIMYME€ MOTHBAMM K OOYYEHHWIO OHOJIOTHH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXJIeHHI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX HEHHOCTEH M MCTOPHUYECKUX TPaJUIMA pa3BUTHUS
OMOJIOrMYECKOro 3HaHUS, FOTOBHOCTh U CIIOCOOHOCTh OOYYarolMXCs PYKOBOJICTBOBATHCS B
CBOEM  JEATENIBHOCTH  II€HHOCTHO-CMBICIOBBIMH ~ YCTAaHOBKAaMH, IPUCYIIUMH  CHCTEME
OMOJIOrMYecKOro 00pa3oBaHUsl, HAJIUYUE HKOJOTUYECKOTO IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOEHMs npenmeTra «buojorus» nocturaroTcs B €AMHCTBE
y4eOHON U BOCIUTATEIBHOIN JESTEIbHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHUICKHMU
COLIMOKYJIbTYPHBIMH, HCTOPUUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHSATHIMU B
o0miecTBe MpaBWIaMH M HOPMaMHU TOBEJIEHHS MU CIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHWA,
CaMOBOCITUTaHUSI U CaMOPA3BUTHS, PAa3BUTHUsS BHYTPEHHEW MO3UIMM JIMYHOCTH, NATPUOTHU3MA,
YBaXEHUSI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY TpyJa U CTapUIeMy IMOKOJIEHUIO, B3aUMHOIO
YBOXEHHUS, OEpPEe)KHOT0  OTHOIIEHUS K  KYJIbTYpHOMY  HAcJleIWI0 U  TpaaulUsM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @eaepaiuu, Ipupoie U OKPYKarUIEH Cpeae.

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHUS y4eOHOro npenmeTa «buoiaorus» IOMKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroIUXCs PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAlMii, IO3UTHBHBIX BHYTPEHHHUX
yOEXKIEHUI, COOTBETCTBYIOLUIMX TPAAMIMOHHBIM ILIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
pacIIMpeHUe JKU3HEHHOI'O OIbITa M OIBITA JESITEIBHOCTH B IIPOLIECCE PEATU3alUU OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOMN JAEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCcKoOro BOCIIMTAHNSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJeHa POCCUNCKOro O0IIeCTBa;

OCO3HAaHME CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)KEHHE 3aKOHA H
MIPaBOIOPSJIKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOI JESITEIBHOCTH MPU CO3AAHUU YIEOHBIX TMPOEKTOB,
pelIeHnr yuyeOHbBIX U MTO3HABATENbHBIX 3a/1a4, BHITIOJTHEHIUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEIENIATh COOCTBEHHYIO TO3HMIIMIO TI0 OTHONICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE y4YWUThIBaTb B CBOMX JEWCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMO/JICHCTBHUS JIIOJIEH C pa3HbIMU YOEKACHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMATIBHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHUS YUYEOHBIX,
MO3HABATENIbHBIX M HCCIENOBATENbCKUX 3a/1ad, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K TYMaHUTapHON M BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPMOTHYECKOI0 BOCIIUTAHMSA:



c(hOpMHUPOBAHHOCTh POCCHICKON TPaXKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKECHHS K
CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH Iepes PonnHOM, ropocTu 3a CBOM Kpail, CBOIO
Poauny, cBOM S3BIK U KYJIBTYPY, IPOILIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACIHEAMIO U TaMSITHUKAM TPUPOJIHI,
JNOCTHKEHMSIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYAE;

CHOCOOHOCTh OIIEHHMBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTAHOBJIEHHUE U Ppa3BUTHE
OuoIIOTHY, MOHUMAaHUS 3HAYEHHSI OMOJIOTUY B TIO3HAHUH 3aKOHOB IPHPOIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHME JYXOBHBIX LIECHHOCTEN POCCUMCKOr0 HApPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOT0 TIOBE/ICHUS;

CHOCOOHOCTh OLIEHUBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOJMTENSAM, CO3JAaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O NPHUHATHS LIEHHOCTEH CEMEWHOH >KM3HU B COOTBETCTBUHU C TPAJAMLMUSAMHU HAPOJOB
Poccuu;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUUYECKOTO
TBOPYECTBA, CIOPTA, TPYAd, OOLIECTBEHHBIX OTHOLICHMIA;

IMOHUMAHKUE SMOILIMOHAJIBHOTO BO3/ICMCTBUS )KUBOW MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KaueCcTBa TBOPYECKON JIMYHOCTH;

S5) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJbTYPbl  310pPOBbS W
3MOUMOHAJIBLHOI0 0JIAroOnoJIy4us:

NOHMMAaHUE U pealu3alys 3J0pOBOro U 06e30MacHOro oopasa *u3HU (340pOBOE MUTAHUE,
COOJIIO/ICHNE TUTUEHUYECKUX MPABWI U HOPM, COATAaHCHPOBAHHBINA PEKUM 3aHATHH M OTABIXA,
perymsipHass ¢u3MYecKash AaKTUBHOCTb), OEPEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBBIO;

NOHMMAaHHWE UEHHOCTU TPaBUJI HMHIMBUIYAbHOTO U KOJUIEKTUBHOTO ©€30M1acHOrO
MOBEJICHUS B CUTYyallUsIX, YTPOXKAOIINX 30OPOBbIO U )KU3HU JIIOCH;

OCO3HAHHME TOCTEICTBUI W HEMPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJCHUS alKOros,
HapKOTUKOB, KypeHus);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/y, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTMBHOM J€ATEIbHOCTU TEXHOJIOTUYECKON U COLIMATIbHON HAIIPABIEHHOCTH,
CIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATh M  CaMOCTOSITEJIbHO  BBIIOJHATH  TaKylo
NEATEIBbHOCTD;

UHTEpEeC K Pa3IuYHbIM chepaM NpodecCHOHAIBHONW AeSTETbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BHIOOpP OynyIuen nmpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUH BCEH
KU3HU;

7) IKOJIOTH4€eCKOr0 BOCIIMTAHMS:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOJIE KaK UCTOYHMKY KM3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYphI: NMPUOOpETEHHE OMbITa IJIaHUPOBAHUS
MOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCIEICTBUH JIJIs1 OKPYKAIOIIEH CPEebl;

OCO3HaHHKE TT100aTIBHOr0 XapaKTepa KOJOTHYECKUX MPOOJIeM U MMyTeH X peleHus;



CHOCOOHOCTH HMCIIONB30BaTh MPHOOpPETaeMble PU U3yYCHUH OMOJIOTUU 3HAHUSA U YMEHHS
IpY pEIICHUH MPOOJIeM, CBS3aHHBIX C PaIMOHAIBHBIM IMPHUPOJIONOIE30BaHUEM (COOIIOICHUE
MPaBUJI TOBEICHHUSI B TPHUPOJE, HANPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUOB, SKOCHCTEM, OHochepsl);

AKTUBHOE HEINPUATHE IECUCTBUW, MPUHOCIIIUX BpPEH OKPYKAIOIIEW MPUPOAHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUSITHBIE KOJIOTMYECKHUE MOCIEICTBUS MpeapUHUMAeMbIX
JNEUCTBAN U ITPEAOTBpALIATh UX;

HQJIMYME PA3BUTOrO HKOJOTHYECKOTO MBIIUIEHUS, JKOJIOTHYECKOM KyJIbTYphl, OIBITa
JESITEIbHOCTH  SKOJIOTUYECKON  HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCSI HMH B
[1I03HABATEJIbHOM, KOMMYHUKAaTUBHOW W COLMAJIbHOM IIPAaKTHKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOHN IEATEIILHOCTH SKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHS HAyKH ¥ OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOTe KYJBTYP,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHME SA3BIKOBOW M YNTATEIBCKON KYJIBTYPHI KaK CPEICTBA B3aMMOICHCTBHS
MEX]Ty JIFOJIbMHU ¥ TTO3HAHUS MUPA;

NOHMMaHue crenu(ukr OMONOTMM KaK HayKd, OCO3HAaHUSA €€ poiu B (POpPMUPOBAHHH
paIMOHAILHOTO HAyYHOT'O MBIIIJICHUSI, CO3/IaHUH TIEJIOCTHOTO TPECTABICHUS 00 OKpPYKaIOIIeM
MUpE KaK O eJUHCTBE NPUPOABI, 4YelIOBeKa W oOmecTBa, B TMO3HAHWU NPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUH MTPOOJIEM COXPAHEHUSI IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU Ui COBPEMEHHOW NMBUIM3ALNU: 00ECIECUeHUS
HOBOTO YPOBHS Pa3BUTHsI MEIMILIMHBI, CO3JaHHE NEPCHEKTHUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pemaTh pecypcHbie poOIeMbl pa3BUTHI YEIOBEUECTBA, TIOMCKA ITyTeH BHIXOJA U3 TII00ATbHBIX
9KOJIOTHYECKUX MPpoOsIeM U obecredeHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATBHOMY
MCTOJIH30BAHUIO TIPUPOIHBIX PECYPCOB M POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYECHHUU OMOJIOTMYECKUX 3HAHWN B LIENAX TMOBBIMIEHHUS OOIIEH
KYJBTYpBl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIIMOHAIEHOU
IPaMOTHOCTH O0yUaronuxcs, GoOpMUPYEMO MPH U3ydeHUN OUOJIOTUH;

NOHUMaHHWE CYITHOCTH METOJOB IIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCIIONB30BaTh IMOJy4YaeMble 3HAHHUS MU aHalmM3a W OOBSICHEHUS SBJICHUMN
OKPY’KaIOIIer0 MHpa M TPOHMCXOJAIMX B HEM HM3MEHEHWH, YMEHHE JenaTh OOOCHOBaHHbBIC
3aKIIIOYCHUST HAa OCHOBE HAYYHBIX (DAKTOB W HMEIONIMXCS JAHHBIX C MENbI0 TOJYYCHUS
TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCIIOJIB30BaTh OWOJIOTUYECKUAE 3HAHWS JUIS  PEIICHHS
poOJIeM B peaibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHME IIEHHOCTU HAayYHOU JEATENIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO U
HCCIIEIOBATENLCKYIO IEATEFHOCTh HHANBH Iy IbHO U B TPYTIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHHWW IO OHOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS yueOHOro mpeamera «buonorus» BKIIIOYAIOT:
3HaYuMBble IS (OPMHpOBAHHS MHUPOBO33PEHHUSI  OOYYAIOIIMXCS  MEXIUCIUIUIMHAPHbBIE
(MexnpeaMeTHbIE) OOIEHAYYHbIE TOHATHUS, OTPAXKAIOIINE IETTOCTHOCTh HAyYHON KapTHHBI MUpa
U crieun(UKy METO/I0B MMO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUS,
SBJICHHE, MpOIlecC, CHUCTeMa, HAYYHBbIH (PAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCle0BaHue, HAOIIOJCHUE, U3MEpPEHHE, HKCIEPUMEHT U JPYTUX), YHUBEpCAIbHBIC
yaeOHble NeicTBHA (TIO3HABATENbHBIE, KOMMYHHKATUBHBIC, PErYJIATUBHBIC), 00ECIIEUNBAIONINE



(dbopMupoBaHre (PYHKIIMOHAIBHONH TPAMOTHOCTH W COIMAILHOM KOMIIETEHIIUH OOYYaroIInuXxcs,
CIIOCOOHOCTh oOyJaromuxcst UCTOJIb30BaTh OCBOCHHBIC MEX TUCIIUTLTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEPCAIbHbIE ydeOHbIE ICHCTBUS B IO3HABATEIBHON U
COLIMAJIbHOW MTPAKTHKE.

MertarnpeMeTHbIE pPE3yNbTaThl OCBOSHHS MPOTPAMMBI CPEIHEro OO0IIero oOpa3oBaHUS
JIOJKHBI OTPaXKaTh:

OBy1ageHne YHMBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBATh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIOJIB30BaTh MPU OCBOCHWU 3HAHUH NPUEMBI JIOTMYECKOTO MBIIIICHUS (aHAIn3a,
CHUHTE3a, CpaBHEHHS, Kiaccupukammu, OO0OOIIEHUS), PACKPHIBATH CMBICT OHOJIOTUYECKUX
MOHATHUH (BBIIENATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH CBSI3U C APYTUMH MTOHITUSIMHU);

OTIPECIATh TENH JEATEIHbHOCTH, 3a7aBas THapaMeTpbl W KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIBHOCTHU C MOCTABJICHHBIMHU IIEJISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE MOHATUS JUISI OOBSCHEHUS (AKTOB M SBICHHUU >KHUBOU
TIPUPO/IBI;

CTPOWUTH JIOTUYECKHE paACCYXIeHHUS (MHIYyKTHBHBIC, ACTyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMATPUBACMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOJIBI M 3aKTIOYCHHS,

NPUMEHSTh CXEMHO-MOJICJIEHBIC CPEACTBA JIJIS MPEICTABICHUS CYIIECTBCHHBIX CBS3CH U
OTHOIICHUH B M3Y4YaeMBIX OHMOJIOTMYECKHX OOBEKTaxX, a TakkKe MPOTUBOPEUYHMH Pa3sHOTO poja,
BBISIBJICHHBIX B Pa3IMUYHBIX HHPOPMAITMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIIUXCS MaTepUATbHBIX
1 HEMaTEepPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSITEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJHTATOB IEISM,
OIICHUBATh PUCKU MOCIIEICTBUHN JAESITEILHOCTH;

KOOPAMHUPOBATh ¥ BBINOJHATH pPa0dOTy B YCIOBUSIX pEaTbHOTO, BUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIIICHNE IPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a3oBbIe HCCIEI0BATEIbCKHE IeCTBHS:

BJIaJIETh HaBBIKAMU Y4EOHO-HCCIIECIOBATEIBCKON U MPOEKTHON NESTETbHOCTH, HABBIKAMH
paspelieHuss npodieM, COCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOHMCKY METO/IOB
pelIeHus MPaKTHYECKUX 334a4, IPUMEHEHHIO Pa3IMYHBIX METOAOB TIO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIC BUIBI ACSITEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHHUSA, €T0
MHTEPHpETalny, NPeoOpa3OBaHUIO M MPUMEHEHHIO B YYEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3/IaHUU YYEOHBIX U COIMATIBHBIX TIPOEKTOB;

(dbopMHpOBATh HAYYHBIN THIT MBIILICHHS, BIAJCTh HAYIHOW TEPMUHOIOTHUEH, KIFOYECBBIMH
MOHITHSIMHA U METOJIaMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B 0OpPa30BATENBbHON NEATEIbHOCTH U
KU3HEHHBIX CHUTYaIUsX;

BBISIBISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBAaTh 3a7ady, BBIIBUTATh
TUMOTE3y €€ pelIeHHs, HaXOJUTh AapryMEHTBhI [UIsl JIOKa3aTelIbCTBA CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

AHAM3UPOBATh TIOJYYCHHBIE B XOJE€ peIICHHWsS 3aJauyd  pPe3yibTaTbl, KPUTUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTh, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsSM, OLEHUBATH TPUOOPETEHHBII OIIBIT;

OCYIIECTBJISATh IIEJICHAIIPABJICHHBIN MOUCK TMEpeHoca CPEeACTB U CIOCOOOB JIEHCTBUS B
poecCHOHATBHYIO Cpey;

yMETh TICPEHOCUTh 3HAHHWA B T[IO3HABATEIIBHYID HM  IPAKTHYECKYI0  00JacTu
KHU3HEICATSILHOCTH;



YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX NIPEIMETHBIX 00IaCTeH;

BBIJIBUTaTh HOBBIC HWJCH, TpeIJiaraTh OPUTHHAIBHBIC TOAXOIbI W PEIICHHUS, CTaBUTh
mpoOIEMBI M 33/1a4H, TOMTYCKAIOIINE albTePHATUBHBIC PEIICHHS.

3) padora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMamu (TEKCTe y4eOHOro mocolwus,
HaY4YHO-TIOMYJISIPHON JIUTEpaType, OMOJOrMYECKUX CI0BapsAX M CIIPaBOYHHKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTEpHETE), aHAIM3UPOBAaTh MH(POPMALMUIO PAa3TUYHBIX BHIOB U (HhopMm
MIPEICTABICHUS, KpUTUUECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHUBOPEUYNBOCTH;

(dopMyIHpOBaTH 3ampOChl M TMPHUMEHATh Pa3IMYHBIE METOABI TPH IOHCKE W OTOOpe
ononoruueckoi nHGopMaIuu, He0OXOIUMOM TSl BBITTOJIHEHUST yUeOHBIX 3a/1a4;

nproOpeTaTh OMBIT HCHOJIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHUH,
COBEPILEHCTBOBATh KYJIbTYpPy aKTUBHOT'O MCIOIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (OpPMY TPEIACTABICHUS OHOIOTUYECKON
nH(popmManuu (cxembl, TpaduKH, JUArpaMMbl, TAOHIIBI, PUCYHKH H JPYTOE);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAaueCTBE CpEACTBAa MpH paboTe C OHMOIIOTHYECKOM
uHpoOpMaLKel: TPUMEHITh XUMHYECKHE, (pU3ndecKrne U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPEoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPENICTBA HATIISAHOCTH;

BJaJIeTh HABBIKAMU pAClO3HABaHUS W 3allUThl WHPOpPMALUH, WHPOPMAIMOHHOM
0€30MaCHOCTH JIMYHOCTH.

OBgJ1ajieHne YHHUBEPCATbHBIMH KOMMYHHUKATUBHBIMY J1€HCTBUSIMH:

1) odmenne:

OCYILECTBJIATh KOMMYHMKAIIUU BO BcexX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JMAJIOTe
WIA JUCKYCCHU TIO CYIIECTBY OOCY)KIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIbHO BBIMIOJHEHUSI IMpe/ularaéMoil 3aJa4yd, Y4YWUTHIBATH HHTEPECHl U
COTJIACOBAHHOCTH TO3UINI IPYTUX YYaCTHUKOB JAUAJIOTa WA AUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HaKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(PIUKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTHI U
BECTH I1EPETOBOPHI;

BJIAJIETh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHHS M B3aMMOJCHCTBHSI, TIOHMMATh HaMEPEHUS
JpYTUX JIIO/IEH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(hopMyIHPOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHUS C HWCIOJIH30BAHUEM SI3BIKOBBIX
CPEHCTB.

2) cOBMeCTHAsI 1esiITeJIbHOCTh:

MOHUMATh M HCIIOJF30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYATbHON pabOTHI MpH
pelIeHnr OMOJIOTHYecKON Tpo0OeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJECHCTBUS MPU peLICHUH Y4eOHOM 3a1au;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX JEMCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KAOTO WiIeHa KOJUIEKTHUBA;

IPUHUMATh I COBMECTHOW JEATENbHOCTH, OPraHU30BbIBaTh M KOOPAWHUPOBATH
JEUCTBUSL TIO €€ TOCTM)KEHHWIO: COCTaBJIATh IUIAH JNEHCTBHIA, PACIpPENeNATh POIH C YIETOM
MHEHHMI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KKIOTO YYaCTHHKA KOMaH/bI B OOIIMI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npe/ylaraTh HOBBIE MPOEKTHI, OICHUBATh WJCH C TO3HWIMK HOBHU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYIIIECTBIIATh TMO3UTHBHOE CTPATETUYECKOE TIOBEJACHUE B PAa3JIUYHBIX CHUTYaIHsIX,
MPOSIBIISITH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

Osgi1ajieHne YHUBEPCATbHBIMHU PeryJsiTHBHbIMU J1€CTBUSIMMU:

1) camoopranu3amms:



UCTIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUWs Ui BBIABICHHA NpPOOIEeM M HUX pEHICHUs B
KU3HEHHBIX M YU€OHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJOTMYECKMX 3HAHWH LIEJIEBHIE 1 CMBICIIOBBIC YCTAHOBKU B CBOUX
NENUCTBUSX U MOCTYNKaX IO OTHOLIEHUIO K JKUBOW IMPUPOJE, CBOEMY 3/I0POBBI0 U 3J0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITEJIBHO OCYILECTBIIATh MO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHMPOBAaTH COOCTBEHHBIE 3a7a4l B 00pa30BaTENBbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIBHO COCTABJIAThH IUIAH PELICHUS MPOOJIEMbI C YUETOM UMEIOLINXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TPEIIOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacIpsATh paMKH y4eOHOIO IPeMETa Ha OCHOBE JIMUHBIX MTPEIOYTCHUH;

JieNaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh TPHOOPETEHHBIN OITIBIT;

CIocoOCTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO IIIMPOKOM 3PYIUILIMU B Pa3HBIX 00IACTAX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIHTATOB LEISAM;

BJIaJIETh HABBIKAMU TTO3HABATEIHHON peQIIEeKCHU KaK OCO3HAHMS COBEPIIAEMBIX ICHCTBHUI
¥ MBICITUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIIOIB30BATh MPUEMBI pedIICKCHH
JUISL OLICHKU CUTYallH, BIOOpAa BEPHOT'O PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 10 UX CHUIKEHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3E PE3YNIBTATOB EATEIBbHOCTH;

3) npuHsATHE Ce0s U IPYrUX:

IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTATKHU U JJOCTOMHCTBA,

IPUHUMATh MOTHUBBI U APIYMEHTBI APYTUX [IPU aHAJIN3€ PE3YJIbTATOB JIEATEIBHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH;

pa3BUBATh CIIOCOOHOCTH OHUMATh MUP C ITO3UIUH JPYTOro YeJIOBeKa.

MNPEIAMETHBIE PE3YJIBTATbBI

[Ipenmetnbie pesynbrathl ocBoeHus nporpammbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduueckue A ydyeOHoro npenmera «buonorusy Hay4yHbIE 3HAHHS, YMEHUS U
CrocoObl JEHCTBHIM MO OCBOCHHIO, MHTEPHpPETAMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JESATEIbHOCTH O MOJYYEHHI0 HOBOIO 3HAHWS M NPUMEHEHUIO 3HAHUHN B Pa3IMYHBIX y4EOHBIX
CUTyallusiX, a TaKXKe B pEabHBIX JKU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Ouojorueil. B
porpamMMe IpeMETHBIC PE3yIbTaThl MPEACTABICHBI 110 T0aM 00yJeHHUSI.

[IpenmeTHbie pe3ynbTaThl OCBOCHHUs YydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECT€ U POJU OHOJOIMH B CHCTEME HAyYHOI'O 3HAHMS
€CTeCTBEHHBIX HayK, B ()OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAy4YHOT'O MHUPOBO33PEHUs, O BKJIA/Ie POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKA [T PEIICHUS )KU3HCHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOIOTMYeCKHX TEPMHUHOB M MOHATUM: JKU3Hb, KIIETKA,
opraHusM, Mera0onu3sM (0OOMEH BEIIECTB U IPEBpAlllEHHE HHEPIUU), T[OMEOoCTa3
(camoperynsanusi), ypOBHEBas  OpraHU3aIMsl JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHUE
(perpoayKIusi), HaCIeCTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHE U3JaraTh OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHas,
LEHTpaJbHas JorMa MOJeKyJIspHoi Ouonorun), 3akoHbl (I. Mennens, T. Moprana, H. W.



BapwiioBa) u yueHus (0 eHTpax MHOTOOOpa3usi U MMPOUCXOXKACHHS KYJIbTYpHBIX pacTeHuii H. 1.
BaBuiosa), onpeessiTh TpaHUIIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHE BIa/IETh METOJAaMH HAYYHOTO MO3HAHUS B OMOJIOTWH: HAOIIOJACHWE W ONMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBIICHWH, OpraHW3aldsi W MPOBEACHHE OUOJIIOTUYECKOTO
OKCHEPUMEHTA, BBIABI)KCHHUE THUIOTE3bl, BBIIBICHUE 3aBUCHMOCTH MEXKIY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE IIOJIyYE€HHBIX DPE3YJIbTAaTOB, MCIIOJIB30BAaHHBIX HAYYHBIX IOHSATHM,
TEOpHil ¥ 3aKOHOB, YMEHHE JIeTIaTh BHIBOJIbl HA OCHOBAaHUHU TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIENATh CYIIECTBEHHBIE MPU3HAKM BHPYCOB, KJIETOK IPOKApUOT U 3YKapHoOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHH3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
MIPEBpAILEHHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUYEeCKOro oOMeHa,
XEMOCUHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHMSI, PA3MHOXKEHHUS, UHAUBUIYAIILHOTO Pa3BUTHS
opranu3ma (OHTOT€HE3);

YMEHHE MPUMEHSTh MOJYyYCHHBIC 3HAHUS i1 OOBSCHEHUS OMOJIOTMYECKHX IMPOIECCOB U
SIBIICHHM, JJIS1 TPUHITHS MPAKTUYECKUX PEIICHUI B IIOBCEIHEBHON )KU3HHU C IIETIbI0 00ECTIeYeHNUS
0€30MaCHOCTH CBOETr0 370POBbS M 3J0POBbS OKPYXKAIOUIUX JIOACH, COOMIOACHUS HOPM
IPaMOTHOTO TIOBEJICHHS B OKPYXKAIOMICH NPUPONHOW Ccpeae, MOHWMaHHEe HEOOXOAMMOCTU
WCIIOJIb30BaHUSl JTOCTUKEHUM COBPEMEHHOM OMOJIOTMM U OMOTEXHOJIOTHH ISl palMOHAIBHOTO
MIPUPOOTIOIB30BAHNS;

YMEHHE pellaTh 3JIEMEHTapHble T'e€HEeTHMYeCKHWe 3aJaud Ha MOHO- U JUTHOpUIHOE
CKpEIMBaHNE, CIECIUICHHOE HACIIEOBAaHHUE, COCTABIATH CXEMbl MOHOTHOPUAHOTO CKPEIIMBAHUS
JUTS TIpe/ICKa3aHus HaclieZOBaHUS MTPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JTAOOPATOPHBIE M MPAKTUYECKHEe PabOThI, COONOAATh MpaBHia MPU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OLIEHUBATh M HWHTEPIPETHPOBATH HH(GOPMAIHMIO OHOIIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHMUSA W3 PA3IUYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(OpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTePUAIIbl), STHYECKHE aCMIEKThl COBPEMEHHBIX
UCCIIEZIOBaHUM B OMOJIOTHH, MEUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE ITUCbMEHHBbIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro HMHGPOPMALMIO W3 HECKOJIBKHX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATHIHBIN anmapaT OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHHsS YyueOHoOro mnpenmera «buomorusi»y 6 11 knacce
JIOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTe W POJM OMOJIOTUM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIaJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa IS PELICHUs )KU3HCHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COICPKaHNE OMOJIOTMUECKUX TEPMUHOB U TOHATHM: BUJ, MOMYJISLNA,
TeHO(OH, OHBOJIONMS, MABIKYIME CHIbl ((aKTOpbl) SBONIOLUUH, MPUCHOCOOICHHOCTH
OpPraHu3MOB, BHJI000pa3oBaHME, OKOJOTHYECKHE (DAKTOpBl, OSKOCHCTEMa, MPOJIYLEHTHI,
KOHCYMEHTBI, pEAYLEHTHI, LI MUTaHMsI, SKOJIOrHUecKas mupamMuia, OuoreorneHos, onocpepa;

yMEHHE Wu3/aratb Ouosiornyeckue Teopun (dBosonnoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHs HBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacTsa K. M.
Bbopa, uepenoBanus rinaBHbIX HampaBieHud u myted sBomounud A. H. CeBeproBa, yueHus o
ouocdepe B. 1. Bepraackoro), onpeaensTh rpaHUIlbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIa/IeTh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTMM: HAOJIIOACHWE W ONHCAHUE
KUBBIX CHUCTEM, IIPOLECCOB U SBICHUM, OpraHU3alUsl W MpPOBEACHUE OUOJIIOTHYECKOTO
SKCHEPUMEHTA, BBIABI)KCHHUE THUIOTE3bl, BBIIBICHHUE 3aBUCHMOCTH MEXKIY HCCIETyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHE IIOJyUYECHHBIX DPE3YJIbTAaTOB, HCIIOJb30BAHHBIX HAYYHBIX IOHSTHH,
TEOpHii ¥ 3aKOHOB, YMEHHE JI€TIaTh BHIBOJIBI HA OCHOBAaHHUH TIOTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTISTh CYIIECTBEHHbIE MTPU3HAKU CTPOCHUS OMOJIOTMUECKUX OOBEKTOB: BUIOB,
NOMYJISALUN, NPOAYLEHTOB, KOHCYMEHTOB, pPEAyLEHTOB, OHOre€OleHO30B M 3KOCUCTEM,



OCOOEGHHOCTH  TPOIECCOB:  HACJCJICTBEHHOHM  M3MEHYMBOCTH, E€CTECTBEHHOTO  OTOOpA,
BHJI000pa30BaHusl, MPHUCIIOCOOJICHHOCTH OPraHW3MOB, JCHCTBHUSA DKOJIOTMUYECKUX (haKTOpOB Ha
OpTaHHU3MBI, IIEPEHOCA BEIIECTB M MOTOKA YHEPTHH B SKOCUCTEMAX, aHTPOIIOTCHHBIX U3MEHEHHA
B DJKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIICCTB W OWOTCOXMMHYECKHX IHKIOB B
ounocdepe;

YMEHHE TIPUMEHSTH TOJyYCHHBIC 3HAHUS i1 OOBSCHEHUs OMOJIOTMYECKUX IMPOIIECCOB U
SIBJICHUH, JIJIsl IPUHATHS TPAKTUYCCKUX PEIICHUI B TIOBCETHEBHOM JKU3HHU C 1ENTbI0 00ECTIICUCHUS
0€301aCHOCTH CBOETO 370POBbS M 3JI0POBbSI OKPY)KAIOIIUX JIOJICH, COONIONIEHUSI HOPM
IPaMOTHOTO TIOBEACHHUS B OKPYKAMOIIECH MPHPOJHON Cpene, MOHUMaHHE HEOOXOAMMOCTH
HCTIOJIL30BaHM JIOCTYDKEHHI COBPEMCHHO OHoJIorun IS paIMOHATIBHOTO
MIPUPOJIOTIONB30BaAHUS;

YMEHHE peliaTh JJIEMCHTApPHbIC OWOJOTMYECKUE 3a/iadyH, COCTABJIATH CXEMbI IEpeHoca
BEIIECTB ¥ SHEPTUHU B SKOCHCTEMaXx (I[N MMUTAHWUA);

YMEHHUE BBINOJHAThH JJAOOPATOPHBIC U TPAKTUYECKHUE paboThl, COOII0NATh MpaBUIA MPU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATh WH(GOPMAIUIO OHOIOTHYECKOTO
COJICp)KaHHUs, BKIIIOYAIONIYIO ITICEBJOHAYYHBIC 3HAHHMS W3 PA3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBoi WH(MOpMaNWK, HAYYHO-TIOMYJSIPHBIE MaTepHaNIbl), pPaccCMaTPUBaTh TI00ATHHBIE
AKOJIOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH, ()OPMUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO
MTO3UIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC TIMCBMEHHBIC M YCTHBIC COOOIIEeHMs, 00001mas
OMOJIOTHYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKHX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATHUHBIN armapaT OHOJIOTHH.






11 KUIACC

KoJsau4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHUe pa3/ieioB U TeM (undposbie)
Ne /i — Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 06Pa30BATENBHBIC
padoThI paéoThI pecypee
. bubnnorexa IIOK
1 VicTopyst dBOMOLIMOHHBIX HIEH 2 https://m.edsoo.ru/7f41cc74
2 COBpEMEHHOE HBOJIOLMOHHOE YUEHHE 18 1 15 E{tlgg'l;l/(r)r:eezals})locillfﬂf4lcc7 4
3 ITpoucxox/eHue )KU3HA Ha 3eMJle 6 1 1 It?tptlggl;llcr)r:eelijicl)gorllf/?f4lcc7 4
bubmmoreka [{OK
4 TIpoucxoxenue yenosexa 8 ! . https://m.edsg).ru/7f41cc74
bubmmoreka [{OK
5 Oxonoruueckue GaxTopbi 8 1 ! https://m.edsg).ru/7f41cc74
bu6mmoreka [JOK
6 CrpykTypa sKocucTeM 8 1 3 https://m.edsoo.ru/7f41cc74
bu6mmoreka IIOK
7 buocgepa — rinodanpHast sxocucrema 4 https://m.edsoo.ru/7f41cc74
bu6mmoreka IHOK
8 Buocdepa u yenosex 4 2 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
9 Pesepsroe Bpemst 10 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 68 6 10,5

I[TPOTPAMME
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11 KJIACC

KosnuecTBO yacoB

Ne Hara DJIeKTPOHHBbIE HU(POBLIE
n/n Tema ypoka Bcero Konrpoabnpie  IMpakrireckue H3y4eHus oﬁpasol;aTeanM(:l) [?ecypcm
padoThI padoThI
1 Pa3ButHe 3BOIIONMOHHOTO yYEHHUS 1 bubmmorexa [IOK
Y. JlapBuHa https://m.edso0.ru/863ea20e
2 OpomonronHast teopust U. Jlapeuna, 1 bubmmoreka [JOK
€€ OCHOBHBIC TIOJIOKEHHS https://m.eds00.ru/863e9570
Bun, ero kxpurepuu.
3 JI/p Ne 1.0nucanue ocodeii Bujaa 1 05 bubmmoreka [JOK
1o Mop¢oJIOrHYeCcKOMY ’ https://m.edsoo.ru/863e9cle
KPHUTEPHIO.
4 [Tomynsiuus — cTpyKTypHas eIMHALA 1 bubanoreka [JOK
BHJA, €INHHUIIA DBOJIOLHH. https://m.edso0.ru/863e99c6
5 I'eneTnyeckuii coctaB nomysALUN 1 bubanoreka [JOK
https://m.edsoo.ru/863e9da4
6 ‘5113/1?4‘]:‘1-{%{1]::):311 ;Hgfoﬁeﬁ OTHOT'0 1 1 bubmuorexa LIOK
https://m.edso0.ru/863e9ed0
BH/AA
7 W3menenns reHopoHaa MOy IISIIUH. 1 bubmmorexa [IOK
https://m.edso0.ru/863e9fde
8 Bopr0a 3a cymiecTBoBaHue U ee 1 bubnuoreka [JOK
(hOpMBL. https://m.edsoo.ru/863e9cle
9 CuHTeTHuYECKas TEOPUS IBOIIOLUU. 1 bubanoreka [JOK
PesynbTathl 3BOIONNH. https://m.eds00.ru/863e99c6
10 EcrectBennslit 0T00p 1 €ro Gopmbl. 1 bubnnoreka [JOK
https://m.edso0.ru/863e9da4
o
11 illilp)lﬁoib];;le’:{l:&e;y:);raﬂmMos K 1 1 bubamorexa LIOK
https://m.edso0.ru/863e9ed0
cpeae oOMTAHUSL.
12 N3onupyroniye MexaHu3MBl. 1 bubnmnoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

CoxpaHeHue MHOrooopasus BU10B

https://m.edsoo.ru/863e9fde

bubmnoreka [JOK

13 KaK OCHOBAa YCTOMUYMBOTO pa3BUTH hitps://m.eds00.ru/863e9c e
o6unocdepsl.

14 BunoobpazoBanue. bubmmorexa [IOK

https://m.edso0.ru/863ea48e

15 MakposBontonus u ee bubanoreka [JOK
J0Ka3aTelIbCTBA. https://m.edsoo.ru/863eac2c

16 CucreMa pacTeHU# U KUBOTHBIX — bubnuoteka [JOK
0TOOpaskeHHE IBOIIOIUH. https://m.edsoo.ru/863ead44
[TprumHbI BBIMUpaHUS BHIOB. THITBI
9BOJIIOIUOHHBIX U3MEHEHUI.

17 ['maBHBIE HanpaBIEHUs YBOIIOLNN bubanoreka [JOK
OpPraHU4eCcKOro MHpA. https://m.edso0.ru/863e99c6
buonornueckuii mporpecc u
OMOJIOTMYECKHIA perpecc.

18 Mmuoroo6pasue BuoB. Ce30HHBIC bu6moreka [JOK
U3MCHEHHS B TIPUPO/IE . https://m.edsoo.ru/863e9da4

19 K.P. 1 no reme «CoBpeMeHHOe bubnnorexa [JOK

IBOJIIOIHOHHOE YUECHHE. https://m.edso0.ru/863e9ed0

20 I'mnoTtessl MPOUCXOKACHUS KU3HU. bubmmorexa [IOK
OTaruKUTENbHBIC PU3HAKU JKUBOTO. https://m.edso0.ru/863e9fde

21 CoBpeMeHHbIE TPEICTABICHUS O bubmmoreka [JOK
POUCXOXKIACHUH KU3HU https://m.edso0.ru/863e9cle

22 OCHOBHBIE 3TaIlbl Pa3BUTHS KU3HU bubmmorexa [IOK
Ha 3emire https://m.edso0.ru/863eb10e
VY cnoxHEeHHEe KUBBIX OPraHU3MOB Ha Bu6nuorexa IJOK

23 3emIe B IPOLECCe IBOMOLHH https://m.eds00.ru/863eb348
IIp. p. Ne 1. Ananu3 u OlleHKa Bubnmorexa [OK

24 Pa3IUYHBIX THIIOTE3

IMPONCXOKIACHUA )KU3HU.

https://m.eds00.ru/863e99c6



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863e99c6

K. P2 no teme «IIpoucxoxnenue

bu6moreka [JOK

25 JKH3HH HA 3emuiey. https://m.edsoo.ru/863e9dad
26 I'mnotes3sl mpoucxoxaeHus bubmmorexa [IOK
4eJIoBeKa. https://m.edsoo.ru/863e9ed0
g | R A e Bumorra LOK
https://m.edsoo.ru/863e9fde
MIPOUCXOXKIACHUS YeJIOBEKa
JlokazaTenbcTBa pOACTBA YEJIOBEKA C
08 MJICKOTTUTAIOIIUMHU KUBOTHBIMH. bu6mmoreka [JOK
[TonoxxeHne YemoBeKa B CUCTEME https://m.edsoo.ru/863e9cle
YKUBOTHOT'O MUpa.
29 OBomonus yenoBeka. OCHOBHBIS bubmmoreka [JOK
CTaJMU aHTPOIIOTeHE3a. https://m.eds00.ru/863e99c6
30 JIBIKy11IMEe CUITBI aHTPOIIOT€HE3A. bubmmoreka [JOK
https://m.edsoo.ru/863e9da4
31 [Ipapoanna yenoBeka bubanoreka [JOK
https://m.edso0.ru/863e9ed0
32 [IpoucxoxaeHne 4eI0BEYECKUX PaC. bubmmoreka [IOK
https://m.edsoo.ru/863e9fde
33 K.P. 3 no teme «IIpoucxo:xnenue bubnuorexa [JOK
YeJI0BeKay. https://m.edsoo.ru/863e9cle
34 PazButue skonorun kak Hayku bubanoreka [JOK
https://m.eds00.ru/863e99c6
35 Dxonorudeckue GakTopbl, UX bubnuotexa [JOK
3HAa4YCHHE B )KU3HU OPTaHU3MOB. https://m.edsoo.ru/863e9dad
36 i?e(z;(())t)%lllzlicaﬁ:epﬁ zr(?;OFHHCCKHC bubsmorexa IIOK
https://m.edso0.ru/863e9ed0
HUIIN.
OCHOBHBIE THITBI SKOJIOTUYECKHUX
37 B3auMOIENUCTBUN. MEXBUIOBBIE bu6moreka [JOK

OTHOIIICHHUS: TTaPa3UTU3M,
XUIIHAYECTBO, CUMOHO3.

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
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https://m.edsoo.ru/863e9da4
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MexBU0oBEIE OTHOIIIEHUS

bu6moreka [JOK

38 KOHKYPCHIIHSI. https://m.edso0.ru/863e9cle
| oo oo B LOK
https://m.eds00.ru/863e99c6
nomyssanuy. JIMHaMuKa MOMyJISInY.
40 Ip. p. Ne 3. Pemenue bubnnoreka [JOK
9KOJIOTHYECKUX 3a/1a4. https://m.edsoo.ru/863e9dad
a1 K.P. 4 no Teme «I9Ko0J0ruuecKue bu6mmoreka [JOK
(haxkTopbI». https://m.edsoo.ru/863e9ed0
42 cagc?gl?lggjlizmgnaccn@mcaunﬂ br6muorexa OK
' https://m.edsoo.ru/863e9fde
9KOCHCTEM
43 BunoBas u npoctpaHcTBeHHAs bubanoreka [JOK
CTPYKTYpa DKOCHUCTEM. https://m.edsoo.ru/863e9cle
44 B3anmMocBs3b opranusmMoB B bubmmoreka [JOK
cooOmrecTBax. [uieBbie CBSI3M. https://m.edso0.ru/863e99c6
Kpyrosoport BemiecTs u
MpeBpalleHNe YHEPTHH B
45 skocuctemax. Ip. p. Ne 4. bubnnorexa [JOK
CocraBiicHHE CXeM Mepeiadn https://m.edsoo.ru/863e9dad
BEIIECTB U SHEPTUH (LIenei
MUTaHUsA).
[IprunHBl yCTOMYUBOCTH U CMEHBI
o | T4 Hocnscsame B 10K
https://m.edsoo.ru/863e9ed0
OHOJIOTMYECKUX MOIENIAX
(axBapuym).
HckyccTBenHbIe coobIecTBa —
arpo’KOCHCTEMBI.
47 Ip. p. Ne 5. CpaBHuTenbHas bubmmoreka [JOK

XapaKTEPUCTUKA TPUPOIHBIX

OKOCHUCTEM U AIrpO3KOCUCTEM CBOEH

MCCTHOCTH.

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863e9c1e
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48 OCHOBBI pallMOHATIBLHOTO bu6moreka [JOK
HPUPOJIOTIOIH30BAHHSI. https://m.edso0.ru/863e9cle
K.P. 5 no teme «CTpyKTypa Bubnnoteka LIOK
49 IKOCHCTEM» https://m.edsoo.ru/863e9cle
bu —T bHas
S0 oencrova, Yoomme uGmiorexa LIOK
' https://m.edsoo.ru/863e9cle
B.1.Bepnazackoro o 6uocdepe.
51 Ponp xuBBIX OpraHu3mMoB B bubanoreka [JOK
6uocdepe. buomacca. https://m.edso0.ru/863e99c6
52 buonoruueckuii KpyroBopot (Ha bubanoreka [JOK
pUMepe KPYyroBOpoTa yriiepoja). https://m.edsoo.ru/863e9dad
53 Dposrorus ouochepsl. Biusaue bubmmorexa [JOK
YeJI0BEKa Ha 3BOITIOIIHIO OHOChephI https://m.edso0.ru/863e9ed0
bruocdepa u yenosek. ['mobanbHbIC
9KOJIOTUIECKUE TPOOIEMBI U Ty TH
54 ux pewenus. [locnencrteus bu6mmoreka [JOK
JeSTEIIbHOCTH YEI0OBCKA B https://m.edso0.ru/863e9fde
oKpyxaroieut cpene. [Ipasuia
MOBEACHUS B MPUPOJHOM Cpeae.
95 gﬁ.})lc))iiﬁeiHﬁiﬂ;;;:::Hnﬁ B bubmmorexa [TOK
. https://m.edso0.ru/863e9cle
9KOCHCTEMAaX CBOEH MECTHOCTH.
56 EcTecTBEHHBIE M UICKYCCTBEHHBIE bubnnoreka [JOK
9KOCHCTEMBI https://m.edso0.ru/863e99c6
IIp. p. Ne 7. Ananu3s u ouieHKa
ST nemremmocn » oxpysaowcii uGanoresa LIOK
https://m.edsoo.ru/863e9da4
cpeze, TI00aIbHBIX SKOJIOTHIECKUX
po0JIeM U MyTel uX penieHus.
59 [ToBTOpenue u 06o0ImIEeHNE 3HAHUI bubmmorexa [IOK

1o TeMe «buojorus kak HayKa.

https://m.edso0.ru/863e9ed0
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MeToabl HaydHOTO TTO3HAHUS)
[ToBTOpeHue u 06001IeHNE 3HAHUI

= bubanoreka [HOK
59-61 1o teme «KieTka»: XMMUYECKUI hitps://m.e dS(])_}).ru 1863e9fde
COCTaB.
62 IToBTOpenue n 0600ImIEeHNE 3HAHUI bubmmorexa [IOK
1o Teme «KiteTka»: cTpoeHue KIeTKH https://m.edso0.ru/863e9cle
65 | momons Opramo: coofotma BuGmioterca LIOK
' https://m.eds00.ru/863e99c6
JKUBBIX OPTaHU3MOB
5 | mo mems cOpranmams remenme BuGnorexa LIOK
‘ ’ https://m.edso00.ru/863e9da4
CeNeKIHs, OMOTEXHOJIOTH.
65 [ToBTOpEeHue u 06001IeHNE 3HAHUI bubanoreka [JOK
1o Teme «Bumy» https://m.edsoo.ru/863e9da4
66 [ToBTOpeHue u 06001IeHNE 3HAHUI bu6mmoreka [JOK
10 TeM€ « DKOCUCTEMBD) https://m.eds00.ru/863e9da4
67 Hrorosas Kontposnbhas padbota bubnmnorexa [JOK
https://m.edsoo.ru/863e9dad
68 AHanm3 KOHTPOJIBHOI paboThI bubmmorexa [IOK

O60BIIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

68
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https://m.edso0.ru/863e9da4
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IMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KUIACC

Kon
NpoBePsSieMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus

CdopmMupoBaHHOCTh 3HAHUNW O MECTE M POJM OMOJIOTUM B CHCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHHN COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHUHBI MHPa M HayYHOTO MHPOBO33PEHHUS; O
BKJIQJIC POCCUHCKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonorny; (PyHKIMOHAILHONH TPAMOTHOCTH YEJIOBEKAa IS PEIICHHS
KU3HCHHBIX 337124

YMeHue pacKpbIBaTh COJCP)KaHWE OHOJOTUYCCKUX TEPMHUHOB M
MOHSITHIA: KU3Hb, KIJIETKA, OpraHu3M; MeTaboIu3M (0OMEH BEUIeCTB U
MpEeBpalleHUe dSHEPruu), roMeocTta3 (CaMOperyisius), YpOBHEBas
OpraHm3aIys JKUBBIX CHUCTEM, CaMOBOCIPOM3BEACHHUE (PETIPOTYKITHS),
HACJICJICTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHUE

YMmenue uznaratb OHMOJIOrMYECKHe TEOPHH (KIETOYHAsi, XpOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
yueHHus (0 IIEHTpax MHOrooOpas3us M IMPOUCXOKICHUS KyJIbTYypHBIX
pactenuit H.J. BaBunosa), onpenensitb TpaHUIbl UX IPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMeHue BIaJeTh METOJaMU HAy4YHOIO TIO3HaHHMS B OHMOJOTHH
(HaOmOIeHNe W OMMCAaHUE >KHUBBIX CHUCTEM, IPOIECCOB U SBICHUM;
OpraHu3alsi W MpOBEJEHUE OMOJOTHMYECKOro  SKCIEPUMEHTA,
BBIIBJKEHUE  TMIOTE3bl;  BBIIBICHME  3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEJIMYMHAMU, OOBSICHEHUE MOITYYECHHBIX PE3YyJIbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX IOHATHHA, TEOPUH M 3aKOHOB; YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUH TOJTYYEHHBIX PE3yJIbTaTOB)

YMeHHe BBIICNATh CYIIECTBEHHBIE MPHU3HAKK BHUPYCOB, KIETOK
NPOKAPHOT M OYKAPHOT, OJHOKIECTOYHBIX W  MHOTOKJIETOYHBIX
OpPraHu3MOB; OCOOCHHOCTHM  MpOLIECCOB OOMEHa  BEUIECTB U
IpeBpalleHsT SHEPTUU B KIETKe, (POTOCHHTE3a, IUIACTUYECKOro U
PHEPreTHYeckoro  oOMeHa,  XEeMOCHHTe3a,  MHUTO3a,  Mehlo3a,
OIJIOJJOTBOPEHHSI,  Pa3sMHOXKEHHWS, HMHIWBUAYAIBHOTO  Pa3BUTHS
opranu3ma (OHTOT'€HE3)

YMeHne T[pUMEHSTh TOJNyYeHHBbIE 3HAaHUS OIS OOBSACHEHHS
OHMOJIOTUYECKHUX TMPOIECCOB W SBICHHM, IS TIPUHITHS MPAKTHIECKUX
pEIIeH B OBCEIHEBHON KHU3HH B LIESIX o0ecrieueHus 0€30macHOCTH
CBOETO 3/10pOBbS U 3/10POBbsl OKPYKAIOIIHX JIFOAEH, COOMI0ICHNST HOPM
rPaMOTHOTO TIOBEACHUS B  OKPYXKAloIleld MNpPUPOIAHON  Cpene;
MIOHUMaHHE HEOOXOIMMOCTH UCIIOJIb30BaHUS JOCTHKECHUH
COBPEMEHHOW OWONIOTMU W OMOTEXHOJNIOTHUH JUIA PalMOHAIBHOTO
IPUPOIOTIOIH30BAHHUS

YMenue pemiatb J3JIEMCHTAPHBIC TCHCTHYCCKHUE 3aaa4ud Ha MOHO- H
}II/IFI/I6pI/IIIHOC CKpCIINBAHUC, CHCIIVICHHOC HACICAOBAHUC, COCTABJIATDH
CXCMbI MOHOFI/I6pI/II[HOl"O CKpCIIUBAaHUA JIIA NpCaACKa3aHUA
HACJICIOBAHUWA IIPU3HAKOB Y OPTaHU3MOB




YMeHue BBINOJHATH JIA0OpAaTOpPHBIE W MPAaKTUYECKHE paboTHI,
cobmofaTe mpaBwia Opu paboTe ¢ y4eOHBIM U J1aOOPaTOPHBIM
o0opynoBaHHEM
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11 KJIACC

YMeHHe KpUTHUYECKH OLEHHBAaTh U HWHTEPHPETHUPOBATh HH(OPMAIHIO
OMOJIOTNYECKOTO COEPKAHMS, BKIIOYAIOLYIO IICEBJIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX uctoyHukoB (CMMU, Hay4yHO-TIOMyIsIpHBIE MaTEpUabl);
THUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHU B OMOJIOrHUH,
MeuIuHe, OMOTEXHOIOT U

YMeHue co3iaBaTb COOCTBEHHbBIE TMCbMEHHBIE U YCTHBIE COOOLICHMS,

0000111251 OMOJOTHYECKYI0 MHPOPMAIMIO U3 HECKOJIBKUX HCTOUYHUKOB,
IPaMOTHO MCIOJIh30BATh MOHSATHHHBINA anmapaT OHOI0TUn

Kon
NpoBePsSieMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
o0pa3oBaTeJLHON MPOrPaMMBbI CpeHero 001ero odopazoBaHus

ChopmupoBaHHOCTh 3HAHUN O MECT€ W POJM OHOJOTHU B CHUCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUpPAa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQ/IE POCCHHCKMX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu; (QyHKIMOHATBLHOW TPAMOTHOCTH YEJIOBEKa YISl PEIIeHUS
KU3HEHHBIX 3a7a4

YMeHne packpbeiBaTh COACpKAHUE OWONOTHYECKUX TEPMUHOB H
TIOHSTUI: BUJ, TOMYJISIIHS, TeHO(MOH]I, SBOJIOIUS, ABMIKYIIUEC CHUIIbI
(paxTopsr) 3BOJIIOLINH, PUCTIOCOOIEHHOCTh OpPraHHU3MOB,
BU1000pa3oBaHue, IKOJIOTUYECKHUE daxTopsl, IKOCUCTEMA,
NPOAYIEHTH,  KOHCYMEHTBI,  PEOyLUEHTbl,  L[eNd  IHTaHWUs,
HKOJIOTMYECKasi TupaMuia, OMoreoreHos, ornocepa

YMenue uznarate OMOJOTMYECKHE TEOPUM (BOMIOLMOHHAs Teopus Y.
JapBuHa, CcHHTETMYecKass TEOpUs  HBOJIOLMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apojslieBoro cxonactsa K.M. bapa, yepenosanus
IJIaBHBIX HampasiieHud u mytent sBomonuu A.H. CeBeproBa, yueHus o
ouochepe B.M.  Bepnaackoro), ompenensitb  IpaHUIbBl  HX
IIPUMEHUMOCTH K KMBBIM CUCTEMAM

YMeHue BrageTb METOJAaMU HAY4YHOIO T[O3HAaHHMA B OHOJIOrUU
(HaOyroiIeHMEe M ONMCAHUE >KUBBIX CHUCTEM, IPOLIECCOB U SBICHMIA;
OpraHM3alysi ¥  HIpOBEACHHE OMOJOIMYECKOr0  IKCIEPUMEHTA,
BBIIBIDKEHUE  THUIIOTE3bl;  BBIABICHME  3aBUCUMOCTH  MEXKIY
UCCIIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHNE TOTYYCHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IOHATHHA, TEOPUA M 3aKOHOB; yMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB)

Ymenne BBIJICIIATH CYIlIECTBEHHBIE MIPU3HAKU CTpOEHUS
OMOJOTMYECKUX OOBEKTOB: BHJOB, TOMYJALMNA, TMPOAYLEHTOB,
KOHCYMEHTOB,  PEAYLIEHTOB,  OHOTEOLIEHO30B M  DKOCHUCTEM;
0COOEHHOCTH MIPOLIECCOB HacJIeACTBEHHOMH W3MEHYMBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MNPUCIIOCOOIIEHHOCTH
OpPraHW3MOB, JIEHCTBUSI HKOJOTHMUECKUX (AKTOPOB HA OPTaHHU3MBI,
nepeHoca BEUIECTB M MOTOKA PHEPTUU B IKOCHCTEMAaX, aHTPOIOT€HHBIX




WU3MEHEHHI B 3KOCUCTEMaX CBOCH MECTHOCTH, KPYIOBOPOTA BEIIECTB U
OMOre0OXMMHUYECKUX IIUKIIOB B Ouochepe

YMeHne TpUMEHSATh TOJNyYeHHbIE 3HAHUS IS OOBSICHEHHS
OMOJIOTMYECKHUX TMPOILIECCOB U SIBJICHUM, JUIS MPUHITHUS TMPAKTHUECKUX
pelIeHUI B MOBCEAHEBHOW KU3HU B LIETAX oOecrneueHus: 6e30MacHOCTH
CBOETO 37I0POBbSI M 3JI0POBbsI OKPYKAIOIIUX JIFOJIEH, COOIIIOIEHUSI HOPM
rPaMOTHOTO TMOBEACHUS B  OKPYXKAlOWIeW MPUPOJHOM  Cpene;
MMOHNMAaHUE HE00XO0IUMOCTH MCIOJIb30BaHUS JOCTHKCHHM
COBPEMEHHOM OMOJIOTUH J1JIsl pallMOHAJIBHOTO MPUPOIOIOJIb30BAHUS

VYMeHue pemaTth 3JI€MEHTapHble OMOJOIMYECKHE 3a/a4yM, COCTaBIAThH
CXEMBI MIEPEHOCA BELIECTB M SHEPTUU B 3KOcHUcTeMax (LN MUTAHUA)

YMeHrne BBINOJHATH JIa0OpaTOpHbIE H  TPAKTUYECKHe paboThl,
coOirofaTh TpaBwia TNpuU pabore C y4eOHBIM U JIAOOPATOPHBIM
00opyIOBaHUEM

YMeHne KPUTHYECKH OIEHHBATh W WHTEPIPETHPOBATH WH(POPMAIIHIO
OHMOJIOTUYECKOTO CONEPKaHMSI, BKIIOYAONTYIO TICEBIOHAyYHBIC 3HAHUS
U3 pa3IYHbIX UCTOYHUKOB (CMMU, Hay4YHO-TIOMYJISIPHBIE MaTEpUaIIb);
paccMaTpuBaTh r00anbHbIC 3KOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO
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YMeHue co3iaBaTh COOCTBEHHBIC MUChbMEHHBIE M YCTHBIE COOOIIEHUS,
000011251 OMOIOTHYECKYI0 HH()OPMAIUIO M3 HECKOJBKHX MCTOYHUKOB,
I'PaMOTHO UCMOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH




HNPOBEPAEMBIE DQJIEMEHTBI COAEP) KAHUA

10 KJIACC

Kon
1

IIpoBepsieMblil 3JIEMEHT COJAEePKAHUS
buornorns kak Hayka

11

buonorust — Hayka o xuBO# mpupoze. Ponp Ouonoruu B GopmupoBaHUH
COBPEMEHHOM Hay4YHOH KapTuHbI Mupa. CucTeMa OMOJIOTHYECKHX HAYK

1.2

MeTo bl T03HAHUS KUBOW MPHUPOJIBI (HAOIOICHHE, SKCIICPUMEHT, OIIMCaHUE,
HU3MepeHue, KIacCHU(pHUKaIUsA, MOJACIUPOBAHUE, CTATUCTHUECKas oOpadoTKa
JAHHBIX )

JKuBEIE CHCTEMBI U UX OpraHu3anus

2.1

2.2

JKusble cuctemsl (OMOCHCTEMBI) KaK IpeaMeT n3ydyeHus ouonoruu. CBoicTBa
OMOCUCTEM M UX pa3zHOOOpa3ue

VYpoBHH OpraHu3any OMOCHCTEM: MOJIEKYJIIPHO-TEHETHYECKIH, KIETOUYHBIH,
OpraHU3MEHHBIN, MOMYJISALMOHHO-BUO0BOM, SKOCUCTEMHBIN, OUOChEpHbII

XUMUYECKUN COCTaB B CTPOCHUC KIICTKHU

3.1

3.2

XUMUYECKUN COCTAB KIETKH. XUMHUUYECKHE DIJIEMEHTBHI: MAaKpPOJIEMEHTHI,
MHUKpO3JIeMEHThl. Boga u MuHepanbHble BemiectBa. DyHKUIMM BOJBI U
MUHEPATBHBIX BEIIECTB B KieTKe. [logaepxkanne ocMoTuyeckoro Oananca

benku. CoctaB u cTpoeHne OeIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3ameHunMble M 3aMEHUMblE AMMHOKHCIOTBIL. AMMHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYpbI OETIKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS
Y 4YeTBEPTUYHAs CTPYKTypa). XUMHUECKHE CBOMCTBA OeskoB. bruonornyeckue
(GyHKIMU OETKOB.

depmeHThI — Ononoruueckue karaau3aTopbl. CTpoeHne GpepMeHTa: aKTUBHBIN
ueHTp, cyOctpatHas cnenudpuuHocTb. Kodepmentsl. Butamunbl. OTinyus
(epMEeHTOB OT HEOPraHMYECKUX KaTaJIN3aTOPOB

3.3

3.4

VYrineBoapl: MoOHOcaxapunbsl  (IJIOKO3a, pubo3a W J1€30KcUpub03a),
aucaxapujibl (caxaposa, JIaKT03a) M ToJiMcaxapuiabl (Kpaxmall, T[JIMKOTEH,
nesutoso3a). buonornueckue GyHKIIUU YTIIEBOIOB.

Jlunuapl:  TPUTIUIEPUIBI, CcTepouabl, (ochomunuasl. ['mapoduibHO-
runpodoOHbIe cBOMCTBAa. buonormueckue Qynkimn aunuaos. CpaBHeHHE
YIJICBOJIOB, OCJIKOB M JIUITUIO0B KaK HCTOYHUKOB SHEPTUU

Hyxneunosbie xucnorsl: JIHK u PHK. Hyxkneotunsr — MoHOMEpHI

HyKJ1enHOBbIX KucaoT. Ctpoenue u Qynkuuun JIHK. Ctpoenue u QpyHkumuu
PHK. AT®: ctpoenne u hyHKITUH

3.5

[uronorust — Hayka o kierke. Kiietounas reopusi. MeTobl U3ydeHus: KIIETOK

3.6

Kretka kak nemoctHas xuBasi cuctema. O0Imue mpu3HaKky KIETOK: 3aMKHYTast
HapyxHass MmeMmOpana, MoJyiekyibl JIHK kak reHeTwueckmii ammapar, CUCTeMa
cuHTe3a Oelka

3.7

Tunel KIETOK: JyKapuOTHYecKas U Ipokapuoruueckas. OcoOEHHOCTH
CTPOCHHS TPOKAPUOTHYECKOW KJIeTKU. KiletouHass cTeHKa OaKTepHid.
Crpoenue »yKapruOTUYECKOW KIIETKHM. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM,
KUBOTHOW M TPUOHON KIIETKU

3.8

[loBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAIHUKC, MX
¢byskiuu. [InazmaTrueckas meMmOpana, e€ cBoiictBa u ¢yHkiuu. [luromnnazma




u e€ opraHouibl. OHOMEeMOpaHHbIE OPTaHOM bl KJIETKH: SHI0IIa3MaTHYSCKasT
cetb (DIIC), ammapar ['onbmxu, nuzocombl. [lomyaBTOHOMHBIE OpraHOWbI
KJICTKH: MUTOXOHJIPUH, TUTACTHBI. [IpOMCXOXKIEHIE MUTOXOHIPUI ¥ TIIACTH/I.
Buner iactun. HememOpaHHbIE OpraHOMIBI KJICTKHA: PUOOCOMBI, KJICTOUHBIN
LEHTP, PECHUYKH, )KTYTHKH. DyHKIINU OpraHOUIOB KICTKH. BriroueHus

3.9

SAnpo — perynsropHslii eHTp kieTku. CTpoeHue sjpa: saepHas 000J0uKa,
KapHOIUIa3Ma, XPOMAaTHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC
H(PISHG,HCHTGHI)HOCTI) KIJIICTKHN

4.1

OOMeH BelecTB, WM METa00IH3M. ACCUMHIIIALNS (TUIACTHYCCKUA OOMEH) U
JTUCCUMUTISIINSA (SHEPreTUYeCKrii OOMEH) — JIB€ CTOPOHBI €AMHOr0 Mpolecca
MeTtabonmu3ma. Turmbl oOMeHa BemIECTB: aBTOTPO(HBIA U TeTePOTPOQHBIH.
Ponb pepMeHTOB B 0OMEHE BEIIECTB M MMPEBPALICHUH SHEPTUHU B KICTKE

4.2

®orocunre3. CeroBas W TemHOBas (a3el  QorocuHTe3a. Peakiuu
tdbotocunTesa. DddexTuBHOCTL (PoTOocHHTe3a. 3HaUeHHE (HOTOCHHTE3a ISt
KU3HW Ha 3emie. BrusHue ycrnoBuil cpembl Ha (OTOCHHTE3 W CIIOCOOBI
MTOBBIIIECHUS €T0 IMPOYKTUBHOCTH Y KYJBTYPHBIX PACTCHUH.

XeMOoCHHTe3. XEMOCHHTE3UPYIOINe OaKTepuu. 3HAYCHWE XEMOCHHTE3a IS
JKU3HU Ha 3emiie

4.3

DHepreTuyeckuii oOMeH B KieTke. PacrieruieHune BeImecTB, BBIJCICHHE U
aKKyMYyJIUPOBaHUE SHEPTUM B KIETKE. OTalbl SHEPreTHYECKOro OOMeHa.
I'muxonus. bpoxkenue u ero Buabl. KucnopoaHoe okucieHue, Wik KI€TOYHOE
apixanue. DPPeKTUBHOCTh YHEPTeTUIECKOr0 0OMeHa

4.4

Peakuun wmarpuuHoro cuHte3a. ['eHermueckas wuHpopmamms u JHK.
Peanu3zanust renetndeckoit mHGOpPMAIMK B KIIETKE. | eHETHUeCKU KO U €ero
corictBa. Tpanckpunuus — wmartpuunbli cuHTe3 PHK. Tpancmauma -
ounocunTe3 Oenka. KogupoBanue aMuHOKHUCIOT. Pons pubocom B OnocuHTe3e
Oenka

4.5

Hexnerounsie hopmer xu3Hu — Bupycsl. Mcropust otkpeitust Bupycos (.H.
WBanoBckuif). OCOOEHHOCTH CTPOEHUS M JKU3HEIEATEIbHOCTH BUPYCOB.
bakrepuodaru. bonesnu pacteHuid, KUBOTHBIX M YEJIOBEKa, BBHI3bIBAEMBIE
Bupycamu. Bupyc ummynonedpunmura uyenoeka (BUY) — Bo3Oyaurens
CIINda. ITpodunakTika pacipocTpaHeHHsI BUPYCHBIX 3a00JIeBaHHUN

5.1

5.2

Pa3mHOXkeHME U MHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

KreTtounslii 1UKI, WM JKW3HCHHBIM [HKI KIeTKW. VHTepdaza u MHUTO3.
[Ipomneccrl, nmpoTekaromue B nHTepdase. Permmkanus — peakiys MaTpUdHOTO
cuareza JJHK. Crpoenmne xpomocom. XpOMOCOMHBIA HA0Op — KapUOTHIIL.
JIMTUIONAHBIA W TalUIOWJHBIA ~ XPOMOCOMHBIE  HAaOOpBhl. XPOMaTHBI.
[IuTosornyeckne OCHOBBI PA3MHOXKEHHS M HWHAWBUAYAJIBHOTO PAa3BUTHUSA
OpraHU3MOB.

Henenune kinetkn — muto3. Ctaguu murtosa. [Ipouecchl, mpoucxoasmye Ha
pa3HbIX CTaAUAX MUTO3a. buonornyeckui CMbICI MUTO3a

dopmMbl pa3MHOKEHHsI OpraHu3MoB: Oecrosnoe U noyioBoe. Buabl 6ecnonoro
pPa3MHOXEHHUS: JIEJICHHE HAaJBOE, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHUE,  BEreTaTUBHOE  Pa3MHOXKEHHE. HckyccTBeHHOE
KJIOHMPOBAaHHE OPraHU3MOB, €r0 3HaUEHHUE AJIS CENIEKIIUH

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJI0rO.
Meiio3. Craguu meiio3a. Ilpoueccel, mpouMCXOAsIIMe Ha CTaAMsIX MeHo3a.




[ToBenenue xpomocom B meioze. Kpoccunrosep. buonoruueckuii cmpici u
3HAYEHUE Meo3a

5.4

I'amerorenes — mporecc 00pa30BaHUS TOJOBBIX KIETOK Y JKHBOTHBIX.
[TonoBble kene3pl: CeMEHHUKM U sudHUKH. OOpa3oBaHuMEe U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30u, SHIEeKIeTKa) — CIepPMATOreHe3 U
ooreHe3. OcCOOEHHOCTH CTpOEHHS  SAHWIEKIETOK UM  CIEepMaTO30MJIOB.
OmnogotBopenue. [lapreHorenes

5.5

NumuBuayanbHoe  pasBuTHe  (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE
(oMOpmorene3). Ortambl AMOPHOHATBFHOTO PA3BUTHS Y  TMO3BOHOYHBIX
KUBOTHBIX: JPOOJICHHE, TacTpyJsius, opraHoreHes. [locToMOpuoHaNbBHOE
pa3BuTHe. TuNBl MOCTAIMOPHOHAIBHOTO pa3BUTHS: NPSMOE, HENpPSIMOe
(mnumHOYHOE). BimsHue cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CHIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u pasButne pacteHuii. OHTOreHe3 IBETKOBOTO PAaCTEHHs: CTPOEHHE
CEeMEHH, CTAIMN PA3BUTHUS

HaCJ'ICI[CTBeHHOCTB U UIBMCHYMBOCTH OPraHU3MOB

6.1

6.2

6.3

[Ipenmer w 3amaunm reHeTwku. Mcropusi pa3BUTHUS TEHETUKH. Bkian
POCCUICKHX U 3apyO€KHBIX YUEHBIX B Pa3BUTHE F'€HETUKHU. MeTOoAbl TeHETUKU
(ruOpUAOTOTUYECKUM, ITUTOTEHETUYECKUM, MOJEKYIIPHO-TEHETHICCKUM).
OcHOBHbIE TEHETHUECKHUE MOHSTHS. |'eHeThYecKasi CAMBOJIMKA, UCIIOJIb3yeMast
B CXe€MaxX CKpelIMBaHUI

3aKOHOMEPHOCTH HacJIeJOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE . MeHnaenem.
MonoruOpuaHoe ckpeumBaHue. 3akoH eAMHO0Opa3usi TMOPUIOB IEPBOTO
nokosieHus. [lpaBuino noMuHHMpOBaHMS. 3aKOH pacIIEIUICHHs] IPU3HAKOB.
I'nnoresa uncroTsl ramer. [losiHOE U HEMTOJIHOE TOMUHUPOBAHUE.
JuruOpunHoe  CKpeUMBaHHWE. 3aKOH  HE3aBHCHMOTO  HACIEJOBaHUS
npu3HakoB. lluToreHerMueckue OCHOBBI JUTHOPUAHOTO  CKPEIUBAHMUSL.
AHanuzupyromiee  ckpemmuBaHue.  Vcmons3oBaHMe — aHANIM3MPYIOLIETO
CKpELMBaHMS IS OIIpEIeJIEHUs] TEeHOTHUIa 0coOU

CueruieHHOe  HacienoBaHue Tmpu3HakoB. PaGora T. Moprana 110
CUECIUICHHOMY HAaclIeIOBaHUIO TeHOB. HapyleHue culemieHus TeHOB B
pe3yabpTaTe KpOCCHHroBepa. XpOMOCOMHAas TEOpUsS HACJIEICTBEHHOCTH.
['eneTnueckue KapTel.

I'enetnka mona. XpoMOCOMHOE OIpEIENeHHE Moja. AyTOCOMBI U IOJIOBbIE
XpOMOCOMBI. ['OoMoramMeTHbIe U rereporaMeTHbie opranu3mbl. HacnenoBanue
MIPU3HAKOB, CIIETUIEHHBIX C IOJIOM

6.4

6.5

M3menunBoCTh. BHABI N3MEHYMBOCTH: HEHACICACTBCHHAS 1 HACICACTBCHHAS.
Ponmp cpenpl B HEHACHEACTBEHHOM WM3MEHYMBOCTU. XapaKTEPUCTHKA
MOJU(UKAITMOHHOW H3MEHUYMBOCTU. BapHwallMOHHBIA psAl ¥ BapuallMOHHAs
kpuBasi. Hopma peakiuu npusHaka. KonnuecTBeHHbIE M Kay€CTBEHHBIE
NMpU3HaKuU U UX HopMa peakiuu. CBoiicTBa  MOAU(UKAITMOHHON
N3MEHYUBOCTH

HacnencrBeHHast, WM TIe€HOTHIHMYECKAs, H3MEHYMBOCThL. KoMOWHaTHBHAS
U3MEHYMBOCTb. Meilo3 W TMOJIOBOH mporecc — OCHOBA KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTallMoHHass W3MEHYMBOCTh. Kiaccudukanus myTaruii:
TE€HHbIE XPOMOCOMHBIE, T'€HOMHbIe. YacroTa ¥ MNPUYMHBI MyTalUu.
Myrtarennsie (pakTopbl. 3aKOH TOMOJOTUYECKUX PSJAOB B HACIEICTBEHHOU
n3MmenunBocty H.M. BaBuiosa




6.6

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOJbl T€HETHKU
4eJI0BEKA: T'CHEAIOTHYCCKHI, OJIM3HELIOBBIH, LIUTOrCHETHYCCKHIA,
OMOXMMHUYECKUN, MOJEKYJsIpHO-TeHeTHndeckuil. COBpeMEHHOE OIpe/ieIeHHe
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TCHOTUITUPOBAHUE, B TOM YHUCJIE
¢ nomomuisto ITI[P-ananu3a. HacneacTBeHHbIe 3a00JICBaHMS YCIOBEKA: TCHHBIC
0oJ1e3HHU, Oone3Hu C HacJIeACTBEHHOM MPEIPaCIIONOKEHHOCTBIO,
xpoMocoMHbie  Oosie3Hn. CoMaTWyecKue W TeHEepaTUBHBIE MYTaIlWH.
[IpuHuuner 370poBOTO 00pa3a >KWU3HHU, TUATHOCTUKH, NPOPUIAKTUKH U
JICUCHUS T€HETUUYECKUX 0oJIe3HEN. Mennko-reHeTHIECKOE
KOHCYJIbTUPOBaHUE. 3HAYECHUE MEJIMIIMHCKOW T€HETUKH B MPEAOTBPAILICHUU U
JICYCHUH F'EHETHYECKHX 3a00JIeBaHUI YeI0BeKa

Cenexnust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka M Ipolecc. 3apOoKJIEHHE CEJIEKIUU M JTOMECTUKALMSL.
Yyenne H.M. BaBunoBa o 1eHTpax MPOUCXOXKACHUS M MHOT000pa3us
KYJBTYPHBIX pacTeHHil. LIEHTpBI MPOMCXOXKAECHUS IOMAIIHHUX YKUBOTHBIX.
Coprt, nopojia, mramMmm

7.2

CoBpeMeHHbIE METObI CeNIEKIH. MacCOBBIN M UHIUBUIYaJIbHBIH OTOOPHI B
CEJIEKLIUU pacTEeHUN U KUBOTHBIX. OlIEHKa 3KCcTepbepa. biu3kopoacTBEHHOE
cKkpeluBanue — UHOpUAUHT. Yucras nuHus. CKpenBaHue YUCTHIX JTUHUH.
I'erepo3uc, wimm rubpuaHas cwia. HeponcTBeHHOE CKpelMBaHUE —
aytOopuaunr. OtganéHHas ruOpunusanus u e€ ycrexu. VICKyCCTBEHHBIN
MYTareHe3 M MOJIyYEHUE MOJMUIUIOUAOB. [[OCTHMXKEHHUs CEJIeKUMHA PACTEHHU,
YKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonoruss Kak OTpacib MPOM3BOACTBA. ['€HHAs HMH)KEHEpHs. DTallbl
co3manus pekomOmHantHoW JIHK m Tpancrenneix opranmszmoB. Kierounas
nHxkeHepus. Kiertounele KynbTypel. MUKpPOKJIOHAIBHOE Pa3MHOMKEHHE
pactenuil. KiioHMpoBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpPraHU3MOB. DKOJIOTUYECKUE U ATHUYecKue mpodiembl. MO — renerudecku
MOIU(UIIMPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

[IpoBepsieMblii JJ1eMEHT COAePKAHUSA

DBOIIOLIMOHHAS OMOJIOTHA

1.1

1.2

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OHOJIOTHH.

CBupnerenscTBa 3Bomonuu. IlameoHTONMOTrHYECKHE: TOCIEIOBATEIBHOCTD
TIOSIBJICHHUSI BUJIOB B TAJICOHTOJIOTHYECKOW JICTOMUCH, MEPEXOHbIE (DOPMBIL.
Bbuoreorpaduyeckne: cxomctBo u paznuune ¢ayH u (HIOp MATEPUKOB H
OCTPOBOB. DMOpPHOJOTUYECKHE: CXOACTBA M PA3IUUUS SMOPHOHOB pa3HBIX
BUJOB TO3BOHOYHBIX. (CpaBHHTEIbHO-aHATOMHUYECKHE: TOMOJIOTUYHEIE,
aHAJOTWYHBIE, pPYAUMEHTapHBIE OpraHbl, aTaBU3MBL.  MOJEKYIsIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEICTBEHHOCTH H OCHOBHBIX
MeTabOoJIMYECKHUX ITyTeH Y BCeX OpraHu3MOB

OpomononHast teopuss Y. [lapBuna. Ilpeanocbulku BO3HUKHOBEHUS
JapBUHMU3MA. J[BMOKYIIME CHJIBI 3BOJIOLMHU BUIOB 10 [lapBuHy (M30BITOUYHOE
pa3MHOKEHHWE  IIpM  OTPaHUYEHHOCTH  PECypCOB,  HEOIpeAeiEHHas
U3MEHYMBOCTh, 00pH0a 3a CyIIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckast teopus sBomoi (CTD) M OCHOBHBIE €€ TMOJOKEHHUS.




1.4

MukposBomtonusd. [lonynauus kak eqMHULIa BUIA U SBOJIOLUU

JBuxyuie cuibl (hakTopbl) 3BOJIONUN BUIOB B Mpupoae. MyTallMOHHBIN
nporecc 1 KOMOMHATHBHAS U3MEHYUBOCTD. [lOMy IsIIMOHHbBIE BOJTHBI U Ipeid
reHoB. M3omsimuss w murpainusa. EcTecTBeHHBIH OTOOp — HaIPaBIISEOIIHIA
¢axTop 3BoOLINH. POPMBI ECTECTBEHHOI'O OTOOpA.

[Tprcrnoco0IeHHOCT, OPraHU3MOB KaK pe3ysbTaT 3Boonud. [Ipumepsr
pUCTIOCOOICHUH Y OpraHu3MoB. ApoMOP(O3bI U UAHOATATITALINH.

Bun wu BumooOpazoBanme. Kpurtepun Buma. OcHoBHbIE  (HOPMBI
BUJ1000pa30BaHUs: reorpaduueckoe, SIKOJIOTHIECKOe

1.5

MakposBomorus.  DopMbl  IBOMIONWHU:  (puieTuyeckas, JIUBEPreHTHas,
KOHBEpPreHTHas1, napajuenbHas. HeoOpaTuMoCTh 3BOTIOIUU

Bo3HnukHoBeHue u PAa3BUTHUC )KM3HU HA 3emite

2.1

JlonayuHble NpENCTaBIECHHS O 3apOXACHUM >KU3HU. HayuHble runoressl
BO3HHKHOBEHHS XHM3HM Ha 3emiie: aOMOreHe3 M MaHClepMusa. XHUMHUYecKas
SBOJIOLHUA. ODKCIEPUMEHTAJIbHOE TMOATBEPKACHUE XWMHUYECKOW SBOJIOLIHH.
Hauanpablie sTansr Ononornyeckoit sBomonun. [ umoresa PHK-mupa. [lepsoie
KIETKM M uX 3Bomouus. DopMUpOBaHHE OCHOBHBIX TIPYINI KHUBBIX
OpraHNu3MOB

2.2

2.3

PazButue xu3Hu Ha 3emiie mo s3paM u nepuonaMm. Karapxein. Apxeiickas u
npoTepo3oiickas 3pel. Ilameos3oiickas spa u e€ mepuoabl: KeMOpPUHCKHUH,
OPIOBUKCKWW, CUIyPUHCKUH, JICBOHCKUH, KaMEHHOYTOJbHBIMA, MEPMCKHUM.
Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.
Kaiino3olickas »d2pa u €€ TepuoiAbl: TAJICOTCHOBBIM, HEOTCHOBBIM,
AQHTPOIIOI€HOBBIA. XapaKTepUCTUKA KIMMaTa M TE€OJOTMYECKUX IPOLECCOB.
OcHOBHBIE 3Tambl JBOJIOLMM  PACTUTEIBHOTO U KMBOTHOIO  MHpa.
Apomopdo3bl y pacTeHUH W KUBOTHBIX. [l0sIBIEHHE, pacBET U BHIMUPAaHUE
IPyII KUBBIX OPraHU3MOB

Cucrema OpPraHu4CCKOro Mupa KakK OTpPa)KCHUC OSBOJIIOIHU. OcHOBHEBIE
CUCTCMATHYCCKHEC I'PYIIIIbI OPTraHU3MOB

24

OBOIIONUS YeJI0BeKa. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue mpencraBieHui o
IIPOMCXOXK/IEHNN 4YeroBeka. Meronpl n3ydeHus aHTpororene3a. Cxoacrsa u
pa3Inuus 4YEJI0BEKa U )KUBOTHBIX. CHCTEMAaTUYECKOE TIOJIOKEHUE YETIOBEKA.
JBmkymue cuibl (pakTopsl) aHTponiorenesa. HacnencTBeHHas N3MEHYHBOCTh
U €CTeCTBeHHbIN 0TOOp. OO1IeCTBEHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYAHIA
TPYJla, MBIIICHUE, PEYb

25

OCHOBHBIE CTaIUM U BETBU JBOJIIOIIMM YEJIOBEKA: aBCTPAIONUTEKH, Uenosek
ymenslid, YenoBek mnpsamoxopsmmi, UYermoBek HeaHIEpTanbCKUW, YenoBek
pazymHbIid. Haxoiku ncKonmaemMbIX OCTaHKOB, BPEMSI CYILIECTBOBaHMS, 00J1aCcTh
pacmpocTpaHneHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAUs

2.6

Yenoseueckne  pacel.  OcHOBHBIE  OONbIIME  pachl:  €BPOMEOHIHAS
(eBpasmiickasi), Herpo-aBCTpajoujHas (SKBaTOpHalibHAs), MOHTOJOUIHAS
(asmarcko-amepukanckas). UYepTsl TPUCHOCOOICHHOCTH TPEACTAaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYLIECTBOBAaHHS. EJMHCTBO YEIOBEUYECKUX
pac. Kputuka pacusma

Opraau3mbl B OKpYy>Karolias cpena

3.1

OKoorus Kak Hayka. 3aiaqd U pa3zeiibl SKOJOrMH. MeTo bl IKOJIOrHUECKUX
UCCIICIOBAaHMA.  DKOJOrHYeckoe  MupoBo33peHue. Cpeapl  oOMTaHHS
OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIlIHAs, MOYBEHHAs,




3.2

3.3

BHYTPUOpPraHU3MEHHas!

Oxonorudeckue (aktopel. Knaccudukainms sxonorudeckux  (HaKTOpPOB:
a0MOTHUYECKHE, OMOTUYECKUE M aHTPONOreHHbIe. J[eCTBHE IKOIOTHYSCKUX
(haKTOpPOB Ha OPTAHU3MBI

AlGuotnyeckue (akTOphI: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAN3M.
[IpucniocoOeHnss OpraHU3MOB K JICUCTBHIO AOMOTHYECKHX (DAaKTOPOB.
buosornueckue puTMsl

3.4

buotndeckue dakropbl. Buapsl OMOTHYECKUX B3aUMOACHCTBUNA: KOHKYPEHITHS,
XUIIHAYECTBO, Mapa3sUTU3M, MYTyallu3M, KOMMEHCAIM3M (HAaXJIeOHUYECTBO,
KBAPTUPAHTCTBO), aMEHCAJIM3M, HEUTpaau3M. 3HA4YeHHE OMOTHYECKUX
B3aUMOJICUCTBUI I CYIIECTBOBAaHUS  OpPraHM3MOB B  IPHUPOAHBIX
coo01ecTBax

3.5

4.1

4.2

OKOJIOTHYCCKUE XAPAaKTCPHUCTUKU  TTOIIYJIAIWH. OCHOBHBIE IIOKa3aTen
nonyJjaanuu: YuCJICHHOCTDb, IIIOTHOCTDb, POXIAAEMOCTb, CMEPTHOCTDL, ITPUPOCT,
MUIrpanu. I[I/IHaMI/IKa YHUCJICHHOCTH IOIIYJISIIUN U e€ perysaausa

Coo011ecTBa 1 3KOJIOTUYECKHUE CUCTEMBI

CooOmiectBo opranu3amMoB — OwuoreHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAsI, Tpoduueckas (muieBas). Buabi-gomuHantel. CBsizu B
OuolIEHO3€E

DKOJIOTHYECKHEe CHUCTeMBbl (dKocucTteMbl). [loHsATHEe 00 »3KOCcHCTeME W
ouoreorneHo3e. OYHKIMOHATBHBIE KOMIIOHEHTBHI 3KOCHUCTEMBI: IMPOIYICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemIeCTB H TOTOK DJHEPTUU B
skocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU SKOCUCTEMBI. [IuieBbie 1ienu
u cern. OCHOBHBIC TIOKa3aTeNM JKOCHUCTEMBI: Ouomacca, MPOIYKIIHS.
DKOoJIOrnyecKre MUpaMUuIbl: MPOIYKIIMY, YUCICHHOCTH, OMomacchl. CBoiicTBa
9KOCHCTEM: YCTOHYHMBOCTb, CAMOPEryJsinus, pa3Butue. CyKieccus

4.3

[Ipupoansie 3K0cHCTEMBI. DKOCUCTEMBI 03€p U pEK. DKOCHCTEMA XBOWHOIO
WIN IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE ~ JKOCUCTEMBI.  ATPO’KOCHCTEMBI. Y POOIKOCHUCTEMBI.
buomornueckoe M XO3MHMCTBEHHOE  3HAYEHHE  arpo3KOCHCTEM  H
ypOOIKOCUCTEM.

buopasnooOpasue kak daktop ycrtoiunBocTH 3KocucteM. CoxpaHeHue
OHMOJIOTUYECKOTO pa3HooOpa3us Ha 3emIie

4.4

VYyenne B.U. Bepnaackoro o Ouocdepe. ['paHuiibl, cocTaB U CTPYKTypa
ouocdepsl. XKupoe BerecTBO U ero pynkiuu. OcodbenHoctu duochepsr kak
rio0anbHOM 3KocuCTeMBl. /[MHaMu4yeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemeCTB U OMOTCOXMMHUYECKHE ITUKIIBI SJIEMEHTOB
(yrnepona, azora). 3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoreuecTtBo B Onocdepe 3emit. AHTPOTIOTCHHBIE U3MEHEHUsT B Onocdepe.
['moGanpHBIE IKOIOTUYECKUE TIPOOTIEMBI.

OcHoBa palMOHAJIBHOIO YIPaBJIECHUS MPUPOJHBIMU pecypcaMh M HUX
ucnojp30Banue. JloctrxeHns: OMOJIOTUY U OXpaHa IPUPOIBI
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