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IHOACHUTEJIBHAA 3AIIUCKA

[Ipu pa3zpaboTke nmporpamMmbl 0 OMOJIOTHH TEOPETHUECKYIO OCHOBY /ISl OTIPE/ICICHUS MOIX0A0B K (JOPMHUPOBAHUIO COJIEPIKAHUS YIEOHOTO
npeameta «buosorus» coctaBuiau: KoHuentyanbHbie monoxkenus ®I'OC COO o B3anMO0OOYCIOBICHHOCTH IIENIeH, COIepKaHusl, pPe3yJbTaTOB
oOyueHusi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOLIMX LIENSX M MPUHIUIAX, XapaKTePU3YIOUIMX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeqHero obmero oopazoBanus B Poccuiickoit @enepanum, a Takxke MOJIOXKEHUS O crenuduke Onoaoruu, e€ 3Ha4eHUH B
MO3HAHUU KMBOM TPUPOABI M OOECIEUCHUU CYIIECTBOBAHMS YeIOBEUecKOro obOmectBa. COrjiacHO Ha3BaHHBIM MOJIOXKEHUSM, OIPEIEIICHBI
OCHOBHBIE (DYHKLIMU IPOrpaMMBI 10 OMOJIOTUU U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu Ha€T MpEACTaBICHHWE O LENsIX, 00 oOmiel crpaTeruu OOy4YeHMs, BOCIUTAHUS W PA3BUTUA OOYyYarONIMXCS
cpeacTBamMu yueOHoro npeamera «buonorus», onpeaenseT 00s3aTenbHOe IPEIMETHOE COJIEpKaHuE, €r0 CTPYKTYPY, paclpeaeieHue 1o pa3aeaam
U TeMaM, PEKOMEHJYyEeMYIO IOCJIE0BAaTEIbHOCTh M3Yy4€HUs Y4eOHOro maTepuana ¢ y4€TOM MEXIIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKH 00pa30BaTENILHOTO MPOIlecca, BO3PACTHBIX 0COOEHHOCTEH 00yYaOIUXCS.

B nporpamme mo OHOJOTMHM TakXe YYUTHIBAIOTCS TPEeOOBaHHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METaIllPeIMETHBIM U MPEIMETHBIM
pesyabpTataM oOy4deHHs B (OPMHPOBAHWM OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHHON AEATEIBHOCTH/Y4EOHBIX NEHCTBUN OOYdYarOMIMXCS TI0
OCBOCHHUIO COJICPKAHUS OMOIOTUYECKOTO 00pa30BaHHUS.

B nporpamme no 6uonoruu (10—-11 xmaccel, 6a30BbIi YpOBEHb) peaii30BaH MPUHIIUI MPEEMCTBEHHOCTH B U3yYEHHH OHMOJIOTHH, Oiaronaps
yeMy B HeW IpPOCMaTpUBAETCS HAMPABICHHOCTh HA PAa3BUTUE 3HAHUM, CBA3AHHBIX C (POPMUPOBAHHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
LIEHHOCTHBIX OPHUEHTAIUI JINYHOCTH, HKOJOTUYECKOTO MBIIUIEHUS, IPEICTABICHUNA O 3J0pOBOM 00pa3ze KU3HU U OEpeHbIM OTHOLICHHEM K
OKpYy»Karotel mpupoHoil cpene. [loaromy Hapsmy ¢ u3ydeHueM OOIIeOHOTOTHYECKUX TEOPUM, a Tak)Ke 3HAHUM O CTPOEHUU KUBBIX CHUCTEM
pPa3sHOro paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIMX B HHUX IPOLIECCOB B MpPOrpaMMe MO OHOJOTMM YJENeHO BHUMAaHHUE HCIIOJIb30BAHHIO
MOJTyYeHHBIX 3HAHUHN B MOBCEIHEBHON XU3HH JJIS PELICHUs NMPHUKIATHBIX 33734, B TOM YHUCIe: MPO(UIAKTUKU HACIEJACTBEHHBIX 3a00JIeBaHUI
YeJoBeKa, MEJUKO-TEHETUYECKOI0 KOHCYIbTUPOBaHMS, 00OCHOBAHUS HKOJIOTUYECKH 11€JI€CO00pPa3HOT0 MOBEACHUS B OKpYKaloLIeH MPUPOIHON
cpele, aHallu3a BIMSHUS X03UCTBEHHOM J1eATEIbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHCTEM. Y CUIIEHHE BHUMAHUS
K TPUKJIaIHONW HAMPaBIECHHOCTH y4eOHOro npeamMeTa «bHonorus» npoanKToBaHO HEOOXOAMMOCTBIO 00EeCTIeUeHUsT YCIIOBUM A peleHusl O JHOH
U3 aKTYaJlbHBIX 3a/lad IIKOJIBHOIO OMOJOrMYECKOro o0pa3oBaHMs, KOTOpas IMpejanojaraet (OpMUpOBaHHME Yy OOYyYaroIUXcs CIHOCOOHOCTH
a/1IalITHPOBATHCA K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTI'O MUDA.

buonorus Ha ypoBHe cpeaHero ooOiiero odpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa oOecrieurnBaeT (OpPMHUpPOBAHUE Yy OOyYarOIIMXCs
NPEJCTaBICHUNA O HAY4YHOH KapTHHE MHpa, pacuIupsieT W 000O0IIaeT 3HaHMS O KUBOHM MpHpOJE, €€ OTIMYUTENbHBIX NMPU3HAKaX — YPOBHEBOM
OpraHU3aIMH U HBOJIOIMH, CO3AET YCIOBUS IS TO3HAHUS 3aKOHOB )KMBOM NPHUPOIbl, GOpMUPOBaHUS (HYHKIIMOHATBHON I'PAMOTHOCTH, HABBIKOB
3JI0pOBOT0 U 6e30macHOro o0pasa >KU3HH, SKOJIOTMYECKOT0 MBILIUIEHHUS, IEHHOCTHOTO OTHOLLIEHUS K )KMBOW MIPUPOJIE U YETOBEKY.



Bounbiioe 3HaueHre OHMOIOTHS MMEET TakXe Ui PEIICHHS BOCIMTATCIBHBIX M PA3BHUBAIONIMX 3a1a4 CPEAHEro OO0IIero oOpa3oBaHHMI,
COIMANIM3AlMK O0ydaromuxcs. M3ydenue Onosioruu oOecreyrBaeT yCiuoBUs s (OPMHUPOBAHUS HWHTEIUICKTYaIbHbBIX, KOMMYHHUKAIIMOHHBIX H
WH(GOPMAIIMOHHBIX HABBIKOB, ICTETHYECKOH KYJIBTYphI, CIIOCOOCTBYET HMHTETPAllMU OWUOJOTHMUECKUX 3HAHHHM C MPEACTABICHUSMH U3 JPYTrUX
y4eOHBIX MPEAMETOB, B YaCTHOCTH, (DU3HMKH, XUMHH U reorpadun. HazBaHHBIC MOJOKCHHS O MpEIHAa3HAYEHUH y4eOHOro mnpeamera «buoaorus»
COCTAaBHJIM OCHOBY JUISI OTIPEIEICHHUS IIOX0I0B K OTOOPY M CTPYKTYPHPOBAHHUIO €0 COJEPIKAHHMS, IIPEACTABICHHOTO B IPOrpaMMe 110 OHOJIOTHH.

OTt0op comepkanusi yueOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3UIMN KYJIBTYpPOCOOOPA3HOTO IMOAX0/a, B
COOTBETCTBHH C KOTOPBIM 00yYaroIuecs A0/DKHBI OCBOUTh 3HAHUSA U YMCHHUS, 3HAYMMBIC U151 (POPMUPOBAHMSI OOIIEH KYJIbTYPBI, OMPEACIISOIINE
aJIeKBaTHOE TOBEJCHUE YCIIOBEKA B OKPY KaIOIIEH IPUPOIHOI cpeje, BOCTpeOOBaHHbIE B MIOBCEIHCBHOMN JKU3HU M MPAKTHYECKON JIESITEIHHOCTH.
Ocoboe MecTo B 3TOW CHCTEME 3HAHWUN 3aHMMAIOT 3JIEMEHTBI COJACPIKaHUs, KOTOPbIE CIY)KaT OCHOBOHW Ui (hOPMUpPOBAHHS NPEACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHE MHUPA W IEHHOCTHBIX OPUEHTAIMAX JIUMYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHHU3AIUUA OHOJIOTHYECKOTO
o0Opa3oBaHwUs.

CTpyKTypUpOBaHHUE COJICp)KaHHMs y4eOHOro Marepuaia B MPOrpaMMme Mo OHOJIOTHH OCYIIECTBICHO ¢ yYETOM MPHOPUTETHOTO 3HAYCHUS
3HAHUN 00 OTJIMYHUTEIBLHBIX OCOOCHHOCTSX HMBOW MPUPOJIBI, O €€ YPOBHEBON OpraHU3aIlMK M SBOJIONKUH. B COOTBETCTBUU C 3TUM B CTPYKTYypE
yuebHOro mnpeamMera «BHOJOTHs» BBIACICHBI CIACAYIOIINE COACPIKATe/bHbIC JIMHUHU: «BHojorus Kak Hayka. MeTojbl HAyYHOTrO MO3HAHHSY,
«Krnetka kak Owuosorumueckas cucrema», «OpraHm3m Kak Ouojormueckas cuctema», «CucreMa M MHOT0oOOpa3sWe OPraHMYECKOrO MHpPay,
«OBOJIOIHS KUBOU TPUPOJIBI», K IKOCHCTEMBI M MIPUCYIINAE UM 3aKOHOMEPHOCTH.

Ilens wu3ydyenus ydeOHOro mnpeamera «buosorus» Ha 06a30BOM YpOBHE — OBJIAJCHHEC OOYYAIOIIUMKCS 3HAHUSIMU O CTPYKTYPHO-
(GYHKIIMOHATBHON OpraHMU3alliH KUBBIX CHCTEM Pa3HOrO paHra W MPHOOPETEHHE YMEHUIH HMCIOIB30BATh 3TH 3HAHUS JUIS TPAMOTHBIX JCHCTBHU B
OTHOIICHUH 0OBEKTOB KUBOM MPUPO/IBI U PEIICHHUS Pa3TMYHBIX KHU3HCHHBIX MPOOJIEM.

JloCTIKEHHE 1eNTd U3ydeHHs yueOHOTo npenmeta «bronorusy» Ha 0a30BOM ypOBHE 00ECIICUNBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMbI 3HAHWH O OMOJOTMYECKMX TEOPHSX, YYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBUIiaX,
CITy’)KaIllUX OCHOBOW JjIs1 (DOPMHUPOBAHMS TPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJaX HAYyYHOTO MMO3HAHHS, CTPOCHHH,
MHOT000pa3sui U OCOOEHHOCTSX KHMBBIX CHCTEM Pa3HOTO YPOBHS OpraHHM3allid, BBIAAIOIIUXCS OTKPBITHSIX M COBPEMEHHBIX HCCICIOBAHHSIX B
OuoJoruu;

(dbopMHUpOBaHKE y 00YYAIOIIUXCS TO3HABATEIBHBIX, HHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIM3a JaHHBIX O MYTIX
pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJIAA0B, HICH M TIOIXO0I0B K H3YyYEHHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHH3alliH;

CTaHOBJIEHUE y OOyUarOmMXCsi OOIIeH KyIbTyphl, (GYHKINOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSCHATH W OICHHBATH SIBICHUS
OKPYIKaIOIIero MUPa >KUBOU MPUPO/IbI HA OCHOBAHWH 3HAHUI U OIIBITA, MTOJYYSHHBIX IPU U3YYCHUH OMOJIOTHH;

(dbopMHUpoBaHKE y 00YYAIOIIUXCS YMEHUN MJUTIOCTPUPOBATh 3HAUYCHUE OMOJIOTUYECKUX 3HAHHWN B MPAKTHUYECKOW NEATEILHOCTH YETOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH M arpoOHOTEXHOJIOTHIA,



BOCHHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IMO3HAHHS YEJIOBEKOM JKHMBON MPUPOIbI, HEOOXOAUMOCTH OEpexHOT0 OTHOIICHHUS K HEW,
COOJTFOICHUSI STUYECKUX HOPM TIPU TIPOBEICHUH OMOJIOTUYECKUX UCCIICIOBAHUIA;

OCO3HAaHME LEHHOCTH OHMOJOTMYECKUX 3HAHUHM JUIsl TOBBILICHHUS YPOBHS SKOJIOTMYECKOH KYIBTYPBHI, JUISI (POPMHUPOBAHUS HAYYHOTO
MHUPOBO33PEHHUS;

MPUMEHEHHE MTPHOOPETEHHBIX 3HAHUI M YMEHUH B MMOBCEHEBHOW XKHU3HU JIJIsl OLEHKU TIOCIIEICTBHI CBOCH NIESTEILHOCTH 110 OTHOIICHHIO K
OKpYXKalolIel cpejie, COOCTBEHHOMY 3/I0pPOBbI0, 0OOCHOBAHUE U COOJIIOICHHE MEpP MPOPHIAKTHKY 3a00JICBaHUI.

B cucreme cpeanero obimiero obpa3oBaHus y4eOHBIN mpeamer «buonorusy», uydaemblii Ha 0a30BOM YpPOBHE, SIBISICTCS 00S3aTEIIbHBIM
Y4EOHBIM MPEIMETOM.

s uzydenus: 6uonoruu Ha 0a30BOM YpOBHE cpelHero oodimero oOpasoBaHus oTtBoautcs 68 uacoB: B 10 kmacce — 34 daca (1 yac B
Heneno), B 11 kmacce — 34 gaca (1 yac B Heneno).



COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUUECKUMH M JPYTMMHU €CTECTBEHHBIMU HayKaMu, (HIOCO(pUEH, STUKOMH,
ACTETUKOU U mpaBoM. Posb Guosoruu B GOpMHUPOBAHUN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucremMa OMOIOTHYeCKUX HAYK.

Metoasl TO3HaHUS KUBOM mpHpoabl (HAOMIOJEHHE, OHKCHEPUMEHT, OINHMCaHHWe, H3MEpeHue, Kiaccudukaius, MOJEIUpOBaHUE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

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

Tabmuis! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBIY.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

[IpakTuyeckas padora Ne 1. «Mcnonp30BaHHe pa3IMYHBIX METOJIOB ITPH U3YUYEHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

Xusble cucteMbl (6MOCUCTEMBI) KaK MpeaIMeT u3ydeHus 6uoiaoruu. OTau4ue KUBBIX CUCTEM OT HEOPTaHHUECKON MPUPOIBL.

CpoiicTBa OuMocucTeM M UX pa3HOOOpaszue. YPOBHH OpraHH3alMi OMOCHUCTEM: MOJICKYJISIPHBIN, KIETOYHBINA, TKAHEBBIA, OPraHU3MEHHBIH,
MOMYJISIIMOHHO-BU/I0BOM, SKOCUCTEMHBIH (0MOreo1eHOTHYECKHI), OOoChEepHBbIi.

JdemoHcTpaumuu:

Tabmuie! u cxeMbl: «OCHOBHBIC IPU3HAKH JKU3HI», «YPOBHU OPTaHU3AINH KUBOUM PUPOIBI».

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMuueckuii cOCTaB  CTPOEHUE KJIETKH.

XUMHYECKUH COCTaB KJIETKU. XUMHUECKHE DJIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JIEMEHThI. Bosia 1 MuHepabHble BElIecTBa.

OyHKIMK BOJBI U MHHEPAIBHBIX BELIECTB B KieTke. [loanepkanue ocMoTHUecKoro 6anaHca.

benku. CoctaB M cTpoeHHe O€lKoB. AMHHOKHCIOTBI — MOHOMephl OenkoB. He3ameHumble M 3aMEHUMBIE aAMHUHOKHUCIIOTBHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYphl OEIKOBOM MoJIeKynbl (T€pBUYHAs, BTOPUYHAS, TPETUYHAas M YETBEPTUUHAS CTPYKTYpa).
XUMHYECKHe CBOMCTBA OeNKOB. bruonorndyeckne GyHKIHN OEITKOB.

®depmeHTHl — Ouosornyeckue KatanuzaTopbl. CTpoeHue (epMmeHTa: aKTUBHBIA IIEHTp, cyOcTpaTHas crenupuuHocts. KodepMmeHTHI.
Burtamunbl. OTinuns GepMEeHTOB OT HEOPTaHHYECKHUX KaTaln3aTOPOB.

VYrneBonbl: MOHOCaxapu bl (TIIOK03a, pr003a U Je30Kcupru003a), qucaxapuibl (caxaposa, JIaKTo3a) U MoJMcaxapuabl (KpaxMal, TIIMKOTEH,
nestoo3a). buonorunueckue GyHKIUU yriieBOAOB.



Jlunuapl: Tpurauuepuasl, ¢ochonunuasl, crepouisl. I'mapoduiabHO-THAPOPOOHBIE CBOMCTBA. buonornueckue QyHKIUU JUIHIIOB.
CpaBHeHHE YTIIEBOIOB, OCITKOB U JIUITUOB KaK UICTOYHHKOB SHEPTHUU.

Hyxneunosbsie kucnotsl: JIHK n PHK. Hykneotuasl — moHOMepbl HykJIeMHOBbIX KucnoT. Ctpoenue u ¢ynknuu JIHK. Crtpoenue u
¢byaxkuun PHK. Buast PHK. AT®: ctpoenune u pyHKINH.

[Mutonorus — Hayka o kierke. Kieroynas teopust — npuMep B3aMMOAEUCTBUS Ml U (PAKTOB B HAyYHOM IMO3HAHMHM. MeTosbl U3ydeHus
KJIETKH.

Knerka kak menoctHas xuBas cucrema. OOIue Npu3HaKu KIETOK: 3aMKHYTasi HapyxHass MeMmOpaHna, Moisiekynsl JIHK kak reHeTHuecKuii
anmapar, cucTemMa CUHTe3a Oellka.

Tumnsl K1€TOK: SyKapHOTHUECKas U MmpokapuoTHyeckas. OcOOEHHOCTH CTPOEHUS MpoKapuoTHYecKor kieTku. Kierounas crenka OakTepuil.
Crtpoenue 3ykapuoTu4ecKoi kieTku. OCHOBHBIC OTINYHUS PACTUTEIILHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KIETOK — KIETOYHAs CTEHKA, TIMKOKaIMKC, ux ¢yHkmmu. [lmasmarmdeckass memOpana, e€ CBOICTBa U
¢ynkuuu. Iuromnazma u e€ opraHousl. OnHoMmeMOpaHHble opraHouabl kietku: OIIC, anmapar [Nonbmxu, ausocomsl. [lomyaBToOHOMHBIE
OpPraHOU/bI KJIETKU: MUTOXOHIPUH, IacTubl. [Ipoucxoxxaenne Mutoxonapuil u miactua. Bunel minactun. HemeMOpaHHbIe OpraHOM bl KIETKHU:
prOOCOMBI, KIIETOYHBIN IEHTP, IICHTPHOJIN, PECHUYKH, KI'YTHKH. DYHKIIUN OPraHOUI0B KIETKU. BKiIroueHus.

Snpo — perynsTopHbiil HeHTp KiIeTKu. CTpoeHue sipa: siiepHasi 000JI04Ka, KapuoIjia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

Tpancnopr BelIecTB B KIIETKE.

JdeMmoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, /x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. Bap.

Juarpammsl: «PacrpenesneHrie XMMHUYECKMX JJEMEHTOB B HEKHMBOW Ipupone», «PacrpeneneHue XMMHYECKUX 3JIEMEHTOB B JKHBOU
MIPUPOIEN.

Tabmuue! u cxemsl: «llepuonuyeckas TabnuIa XUMHUECKUX AJIEMEHTOBY, «CTpoeHHE MOJEKYIbl BOJbl», «buocuHTes Oenka», «CtpoeHue
MoJieKynbl Oenka», «Ctpoenue Qepmenta», «Hykneunosbie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHue 3yKkapHOTHUYECKON
KJIeTKW», «CTpoeHHE >KMBOTHOM KieTKu», «CTpoeHue pacTUTENbHOW KiIeTKh», «CTpoeHue MpOoKapuoTHUECKON KieTkn», «CTpoeHue sapa
KIIETKW», «YTIEBOIBI», «JIunuasm.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYAOBaHHE JUIsl MPOBEACHUS HAONIOJCHHHA, M3MEpPEHHH, 3KCIEPHUMEHTOB, MHKpONpenapaTsl
PaCTUTENbHBIX, )KUBOTHBIX U OaKTEPUATBLHBIX KIETOK.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

JIaGoparophas padota Ne 1. «/3yyeHne KaTaIlMTHUECKOW aKTUBHOCTH (PEPMEHTOB (Ha MpUMepe aMUIIa3bl UM KaTanasbl)».

Jlaboparopnast pabota Ne 2. «l3yyeHHMe CTpOEHHUS KJIETOK pAcCTeHHUH, XHBOTHBIX W OakTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX
MHKpOIIpenaparax 1 ux OIHACAHHUEY.

Tema 4. ’KuzHenesATeJJbHOCTh KJIECTKH.



OOmeH BemiecTB, WM METa00M3M. ACCUMHIIIANMS (TUIACTUYECKHH OOMEH) M TUCCUMMIISALUS (SHEPreTUYCCKUH OOMEH) — JIBE CTOPOHBI
eIMHOTO Mporiecca MeTadonu3Ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U YHEPTUN B IOHUMAHUU META00IM3MA.

Tumnbr oOMeHa BenecTB: aBTOTPOGHBINA U reTepoTpodHbIid. Poib hepMeHTOB B 00MEHE BEIIECTB M NMPEBPAIICHUN SHEPTHH B KIIETKE.

®dortocunTte3. CBeToBas u TeMHOBas ¢as3bl ¢poTocuHTe3a. Peakiuu dortocunTe3a. DPpheKkTUBHOCTh (poTocuHTe3a. 3HaueHue (OTOCHHTE3a
JUIA KU3HU Ha 3emuie. Binusinue ycnoBuii cpenibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIOoIe OakTepru. 3HaueHUEe XEMOCUHTE3a U1 )KU3HU Ha 3eMJle.

DOHepreruyeckuii 0OMeH B KiIeTKe. Paciieniienne BemecTs, BHIACICHHE U aKKyMYJIHPOBAaHUE SHEPTHH B KIETKE. DTalbl YHEPI€TUIECKOTO
oOMeHa. ['nuxonus. bpoxkenune u ero Buasl. KucimoponHoe okucieHue, Wiau KieToyHoe Abixanue. OxucnurenbHoe (ochopuirpoBaHue.
D¢ PeKTUBHOCTD HIHEPTETHUECKOTO OOMEHA.

Peaknun marpuuHoro cunaresa. ['enernyeckas nadopmarmst u JJHK. Peannszanus renetudeckoit napopmanyu B KieTke. [ eHeTHIeCKni KO
u ero cBoiictBa. Tpanckpunuus — marpuunblii cuate3 PHK. Tpancnsanus — GuocuaTe3 Oenka. Dtansl TpaHcasuui. KoaupoBanue aMUHOKHCIIOT.
Poas pubocom B OrocuHTe3e Oemka.

Hexknerounsie Gpopmsl sxu3Hu — BUpychl. Mcropust otkpbeiTus BupycoB (/1. M. BanoBckuii). OcoOEHHOCTH CTPOCHUS M KUIHEHHOTO ITHKJIa
BUpycoB. bakrepuodaru. bonesHn pacreHuid, )KUBOTHBIX M YEJOBEKAa, BBI3BIBAEMBIC BHpycamu. Bupyc mmmyHonedunura uenoBeka (BUY) —
B0o30ymutenb CIIM/]a. OOpaTHas TpaHCKpHUNIKS, peBepTaza u uHTerpasa. [I[poduiakTika pacpoCTpaHeHUs BUPYCHBIX 3a00JICBAaHUH.

JdeMmoHcTpanum:

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

Tabmuupl u cxembl: «Tunel mutanus», «Metabonuzm», «MUTOXOHIPHUS), «DHEPreTUUECKHil oOMeH», «XioporacTy», «DoTtocuHTe3y,
«Ctpoenue THK», «Ctpoenue u ¢pyHKIIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «I'eHetnueckuit kom», «Bupycsi», «bakrepuodarny», «CtpoeHue u
*u3HeHHbIH 1k Bupyca CIINa, 6akreprodaray, «Pemmukarms JTHK».

Ob6opynoBanue: moaenu-anmMkanun «Y nsoeane JJHK u tpanckpunuusy», «buocunres 6enka», «CTpoeHHE KIETKH», MOJIENb CTPYKTYpPbI
JTHK.

Tema 5. PasMHoKeHUe U MHANBHAYaJbHOE Pa3BUTHE OPTraHU3MOB.

KneTtouHslif LUK, WM XKU3HEHHbIM LUK kieTku. MHTepdasza u mutos. Ilpoueccsl, nporekarone B naTepdase. Permukanus — peaxius
matpuuHoro cunte3a JJHK. Ctpoenune xpomocoM. XpoMOCOMHBIN Habop — KapuoTuN. JIUMIOMIHBIN M ramiouJHBIA XPOMOCOMHBIE HAaOOPBHI.
Xpomatuasl. Llutonoruueckre OCHOBBI pa3MHOKEHHS U MHANBUAYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue knetku — muto3. Craauu muto3sa. [Iporeccsl, mpoucxoasiye Ha pa3HbIX CTaAUSX MUTO3a. bBHOnOrnueckuii CMbICII MUTO3a.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

@®opMbl pa3MHOXKEHHsI OpraHM3MOB: Oecriojioe W MojioBoe. Buibel Gecrnonoro pa3MHOXXEHHs: JIeJIeHHE HaJaBOE, MOYKOBAHHWE OJIHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOXKeHHE. MIcKycCcTBEHHOE KIIOHUPOBAHNUE OPraHU3MOB, €r0 3HaYCHHE [Tl CEJIeKIUH.

[TonoBoe pa3zMHOXKEHUE, €r0 OTIIMYHUS OT OECIOIOrO.



Meiio3. Ctaguu meito3a. [Ipoueccsl, nmpoucxosuiye Ha ctaauax meio3a. [loBegenne xpomocom B Meriose. Kpoccunrosep. buonornueckuii
CMBICJI ¥ 3HAYE€HHE MeWo3a.

I'amerorenes — mpoiecc 00pa3oBaHus MOJIOBBIX KIETOK y )KUBOTHBIX. [10JI0BBIC kKee3bl: CEMCHHUKH U SUIHUKH. OOpa3oBaHUE U Pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CrepMaTo3oujl, SllleKiIeTKka) — criepMarorenes u oBoreHe3. OCoOEHHOCTH CTPOCHHUS SIMIIEKIETOK M CIIEpMaTO30UI0B.
OmnonorBopenue. [lapreHorenes.

WupuBuayanbHOe pa3BUTHE (OHTOTreHe3). OMOpPHOHAIBHOE pa3BUTHE (IMOpHOTreHe3). DTanbl SMOPHOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX
KUBOTHBIX: JPOOJIEHUE, TacTPyIslvs, opranorenes. [loctamOpruoHanbHOe pazButre. THITBI TOCTIMOPHOHATHHOTO PA3BUTHUS: MPSIMOE, HEMPSIMOE
(MmuunHOYHOE). BriusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHHE CEMEHH, CTaIUU Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuubl 1 cxembl: «DOpMBI PA3MHOKEHUS OPraHU3MOBY», «J[BOMHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereratuBHOE
pa3MHOXXEHHE pacTeHuil», «JleneHue kietku Oakrepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI», «KIETOUHBIH LUK,
«Pemmmukanua JJHK», «Mwuto3», «Meito3», «lIpsmoe u Hempsmoe pa3Butue», «l'ameroreHes y MIICKONMMUTAIONIIUX U yelloBeka», «OCHOBHBIE
CTaJINM OHTOTCHE3a».

O6opynoBanue: MUKPOCKOII, MUKporpenaparsl «CriepMaTo30uabl MIEKOIUTAIONIETO», «SHIIeKIeTKa MIeKOoNuTaIeroy, «Kapuokrnues B
KJIETKaxX KOpeIlIKa JIyKay, MarHUTHas MoJieb-anmiukanus «/lenenne knetkun», moaens JJHK, Mogens meTadaznoii XpoMOCOMBI.

JlabGoparopHble H NpaKTHYecKue padoThbl:

JlabopaTtopHas pabota Ne 3. «Habmogenre MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JJyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlabopaTtopHas padota Ne 4. «/3ydeHue cTpoeHus MoI0BBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HacsiencTBeHHOCTh 1 H3MEHYHBOCTH OPTaHNU3MOB.

[Ipenmer u 3amauu TeHeTUKHU. VICTOpUS pa3BUTHS TE€HETHKU. Poib HHUTONOTMH W AMOPUOJOTHU B CTAHOBJICHHHM TeHETHKH. Bxian
POCCHICKUX M 3apyOeXHBIX YUEHBIX B Pa3BUTHE TEHETHKU. METONbl TeHETUKH (THOPUIONOTHYECKUM, ITUTOTEHETUYECKUNM, MOJICKYJISIPHO-
reHeTu4eckuii). OCHOBHBIC T€HETUYECKUE MOHATHS. [ eHeTHYeCKasi CHMBOJIMKA, UCTIOIb3yeMasi B CXeMaxX CKpEIIMBaHUMH.

3aKOHOMEPHOCTH HACJIeIOBaHMs TPU3HAKOB, ycTaHOBIeHHbIe [. Mennenem. MoHOTHOpUIHOE CKpeUIMBAaHUE. 3aKOH €IUHO00pasus
ruOpuoB nepBoro nokoneHus. I[lpaBuno nomuHupoBaHMs. 3aKOH paclleneHHus Mpu3HakoB. ['umoreza 4uctoThl ramer. [lonHoe U HemomHOoe
JTTOMUHUPOBaHHE.

JurubpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHMOTO HACJIeIOBAaHUS MPU3HAKOB. [[uTOreHeTHueckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS.
AHanuzupytolee ckpenuBanue. Vcnonp3oBaHne aHaATH3UPYIOIET0 CKPEITUBaHUS ISl OTPEALIICHUs TeHOTUIIa 0COOU.

CuernneHHoe HacliefoBaHue npu3HakoB. Pabora T. Moprana mo cremnieHHOMY HaclleJJOBaHHIO T€HOB. HapyiieHue cIiemnyieHus TeHOB B
pe3ynbTaTe KpOCCUHTOBEpa.

XpoMOCOMHast TEOPHS HACIEICTBEHHOCTH. | eHeTHIeCKue KapThl.



I'enetnka nosa. XpoMOCOMHOE ONpEAENeHUE MoJa. AYTOCOMBI U MOJOBbIE XPOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHbIE OPTraHU3MBI.
HacnenoBanue npu3HakoB, CLEIIEHHBIX C [10JIOM.

N3menunBoCcTh. Buabl M3MEHUMBOCTHU: HEHACIEACTBEHHAs W HacjleACTBEeHHas. Poyib cpenbl B HEHACIEICTBEHHOW WM3MEHYMBOCTH.
XapakTepucTuka MOAM(PUKAIMOHHON HM3MEHUYMBOCTH. BapuanuoHHBIH psii W BapuanMoHHas KpuBas. Hopma peakuum mnpu3Haka.
KonunuecTBeHHbIE M KaueCTBEHHbIE MMPU3HAKU U X HOpMa peakiuu. CBoiicTBa MOAU(PHUKATMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM TIeHOTUIIMYECKAs, W3MEHYMBOCTh. KoMOMHATHBHasT M3MEHUYMBOCTb. Mel03 M MOJOBOM HpoLEcC — OCHOBA
KOMOWHATHBHON W3MEHYMBOCTU. MyTallMOHHAs M3MEHYMBOCTH. Kitaccudukamus MyTaluid: TeHHbIE, XPOMOCOMHBIC, 'eHOMHbIe. Yacrora u
MPUYMHBI MyTaluid. MyTareHHbie pakTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIeACTBEHHOM n3MeHunBoctyd H. . BaBunosa.

BuesaepHast HacIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka yenoBeka. Kapuorumn yenoBexka. OCHOBHBIE METO/bI T€HETUKU YEJIOBEKA: F€HEAJOTUUECKUM, OJIM3HEIOBbIN, [IMTOI€HETUYECKUII,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTHUecKuii. COBpEeMEHHOE OIpe/ie/IeHue TeHOTHUIIA: MTOJIHOTEHOMHOE CEKBEHUPOBAHHE, TeHOTHIIMPOBAHKE, B
toM uucie c¢ mnomouipio III[P-ananmuza. HacnencrtBennblie 3a0oneBaHusl uelOBeKa: TeHHbIe OOJe3HH, OONE3HHM C HACJIEICTBEHHOM
MIPEeIPacIoIOKEHHOCTHI0, XPOMOCOMHBIE Oone3Hn. CoMaTH4eCcKHe U TeHepaTuBHbIe MyTanuu. CTBONOBbIe KiIeTK. [IpuHIMIbI 310poBOTO 00pasa
KHU3HH, JTUATHOCTUKH, PO(PUIAKTHKY U JICYCHUSI TCHETUIECKUX OoJie3Hel. MequKo-TeHeTHYeCKOe KOHCYIbTHPOBaHNe. 3HAUeHUE MEAUIINHCKOM
TEHETHUKH B NIPEAOTBPAILEHUH U JICYEHUN F€HETUYECKUX 3a00JIeBaHUN YellOBEKa.

JdeMmoHcTpanum:

[optpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuip! 1 cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 LIUTOT€HETHYECKas OCHOBA», «3aKOH PacIEIUIeHHUs] U ero IIUTOreHeTHYecKas
OCHOBa», «3aKOH YHUCTOTHI ramer», «JlurnbpupHoe ckpemmuBaHue», «lluTomornyeckue OCHOBBI AUTMOPUIHOTO CKpeIIMBaHMs», «Meio3»,
«B3anmonelicTBie aleNbHBIX TE€HOB», «['€HeTmyeckue KapThl pPAaCTEHMM, KMBOTHBIX W 4YelloBeKay», «l'eHeThka moja», «3aKOHOMEPHOCTHU
HACJIEIOBAHMUsI, CLIETITICHHOTO C MOJIoM», «KapHOoTHIBI YeloBeKa U KUBOTHBIX», «Buabl n3MeHYnBOCTHY, «MoaudukaioHHas N3MEHYHBOCThY,
«HacnenoBanue pesyc-pakropa», «'eHeTuka rpynn KpoBu», «MyTallMOHHas K3MEHYUBOCTDY.

Ob6opynoBanue: Mojaenu-anmiaukauuu «MoHoruOpuaHoe ckpeuiuBanuey, «HenomHoe nqoMuHUpoBaHUE», «IuruOpuaHOE CKpELIMBaHUE,
«[lepekpéct XpoMOCOM», MUKPOCKOI U MUKporipemnapaT «/po3zoduna» (Hopma, myTtanuu GopMbl KpPbUIBEB M OKpacku Tena), repdapuit «I opox
IIOCEBHOMN.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

JlabopaTopHas padota Ne 5. «M3ydeHume pe3yslbTaTOB MOHOTHOPUIHOTO W JUTHOPHIHOTO CKPEUIMBAaHUS y APO30(UIBI HAa TOTOBBIX
MHUKpOIpenaparax.

JIaGoparopHas pabota Ne 6. «/3yueHre MOIUPUKAIIMOHHON H3MEHUYMBOCTH, TOCTPOSHHE BAPUALMOHHOTO PsiJia U BApPUALMOHHOM KPUBOI».

JlabopaTtopHas padota Ne 7. «AHanu3 MmyTaruii y 1po30Q bl Ha TOTOBBIX MUKpPOIIpenapaTax.

[IpaxTuueckas padora Ne 2. «CocTaBiieHue 1 aHaIU3 POAOCIOBHBIX YEIOBEKay.
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Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HaykKa M TPOIECC. 3apoXKIeHUE celeKuuu U jgomectukanus. Yuyenue H. V. BaBunoBa o meHTpax NpOUCXOXKIACHUS M
MHOT000pa3ust KyJIbTypHBIX pacTeHUi. LIeHTpBI MPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpPT, IOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJIbl CeleKIMU. MaccoBbIii U MHIWBUIYaJbHBIM OTOOPBHI B CEJEKLUMU PACTEeHHM U KUBOTHBIX. OIleHKa 3KCTephepa.
bnuskoponcTBenHoe ckpemuBaHue — WHOpuAMHr. Yucras mauaus. CkpeuiyBaHue 4YHCTBIX JUHHUM. ['erepo3uc, wim ruOpuIHAs cuia.
Heponcreennoe ckpemmBanue — ayropuauar. Otaanénnas rudpuausanus u e€ ycrnexu. ICKycCTBeHHBI MyTareHes3 U MoJyuYeHHe MOJIUTUIIONIOB.
JloCTHXeHHUs CENEKIMU PACTEHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorus kak oTpacib Npou3BOACTBA. ['eHHas MHkeHepus. Dtanbl co3ganus pekomOuHantHoil JIHK u TpancreHHbIX opraHu3MOB.
Knerounas wunxenepusa. Knerounele KyiabTypbl. MUKpPOKIOHAJIbHOE pa3MHOXKEHUE pacTeHui. KioHHMpoBaHHME BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. DKOJIOTHUECKre U 3Tndeckue npoodiemel. 'MO — reHeTruecku MOAU(PUIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

[optpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabnuis! 1 cxembl: kapTa «L{eHTpbl TPOUCXOKACHHUS 1 MHOT000pa3us KyJIbTYPHBIX pacTeHHil», «Ilopoasl moMalHuX KUBOTHBIXY, «CopTa
KYJIbTYPHBIX pacTeHuit», «Otnanéunas rudpunuzamnus», «Padotsl akanemuka M. @. MBanoBay, «llomumionaus», «OOBEKTHl OMOTEXHOJIOTHI,
«KneTtouHsle KyJIbTYypsl U KIOHUPOBaHUEY, «KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MyJsSKH IJI0JJOB U KOPHEIUIOAOB NUKUX (OPM U KYIbTYPHBIX COPTOB pacTeHHil, repbapuii «CenbckoX03gHiCTBEHHBIC
pacTeHus.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Okckypeusi «OCHOBHBIE METO/BI M JOCTHXKEHUS CEJIEKIIMM PACTEHUN U KUBOTHBIX (HA CEJEKLUHMOHHYIO CTAaHLHUIO, IUIEMEHHYI0 (GepMmy,
COPTOUCIIBITATEIbHBINA YUACTOK, B TEIUTMYHOE XO3SHCTBO, Ta00paTOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBOJIOIUOHHAS 0MOJIOTHSI.

[IpennochiIKi BOSHUKHOBEHHUS SBOTIOIMOHHON TeOpHH. DBOMIOLMOHHAS TEOpHs U € MecTo B Ouosiornu. BiusHue 3BONIOIMOHHON Teopun
Ha pa3BUTHE OMOJIOTUU U IPYTUX HaYK.

CBuzerenbcTBa BOMIONMH. [laeoHTONOrHYECKHE: TOCIEA0BATEIHOCTD MOSBIICHUS BUOB B MAJCOHTOJIOTUYECKON JIETOMHCH, TIEPEXOTHBIC
¢dopmel. broreorpaduueckue: cxoAcTBO U paznuyne payH u Gprop MaTEpUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHE: CXOACTBA M PA3IUYUS YMOPHOHOB pPa3HBIX BUAOB MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMHUYECKHE: TOMOJOTHYHEIE,
adHaJIOTUYHBIC, pYJII/IMeHTapHBIe OpFaHI)I, aTaBU3MBI. MOJ'IeKy.]'ISIpHO-6I/IOXI/IMI/I‘IeCKI/IeI CXOACTBO MEXAaHU3MOB HACJICACTBECHHOCTU W OCHOBHBIX
MeTa0O0JIMYECKHX MyTeH Y BCEX OPTraHU3MOB.
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OpomonuonHas teopus Y. lapsuna. IIpennocsiiku BO3HMKHOBEHHUs JapBUHM3Ma. JIBIKyIuMe CHIIBI 3BOJIOLMU BHIOB 1O JlapBuHY
(130BITOUHOE Pa3MHOKEHHUE PH OTPAaHMYECHHOCTH PECYPCOB, HEONpeaenEéHHast N3MEHYUBOCTh, O0pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckast Teopus Bosonnu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkpossomtonus. [Tomynsanus kak equHULa BUIA U 3BOJIIOLUY.

JBrxyuye cuibl (pakTopbl) 3BOMIOLMK BUJOB B Mpupojae. MyTallMOHHBIN Ipolecc 1 KOMOMHATHBHAs M3MEHYMBOCTb. [lomynsnuonHble
BOJIHBI ¥ JIpeiid) reHoB. V3011 1 MUTPALIUSL.

EcrecTBeHHBII 0TOOp — HaNpaBIAIOMUN (akTop IBOIOIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprucnocoOaeHHOCTh OPraHU3MOB Kak pe3yJibTatr 3Botonuu. [IpumMepsl npucnocobienuii y oprann3mMoB. ApoMop¢ho3bl U UIM0AAANITALMH.

Bun u BunooOpaszosanue. Kpurepuu Buga. OCHOBHbIE (OPMBI BU1000pa30BaHMsL: reorpapuueckoe, IKOJIOrHUECcKoe.

MaxpoaBosrorust. @opMbI SBOIIIOLUH: QHIIETHYECKAs], MBEPTeHTHAsI, KOHBEpTreHTHasI, napauiensHas. HeoOpaTuMocTh 3BOITIOIHH.

[IpoucxoxaeHue oT HecleUaIN3UPOBaHHbBIX NpeakoB. [Iporpeccupyromas cnenuanu3anys. AganTuBHas pajnanus.

JdeMmoHcTpanum:

[Hoptpersr: K. JIunnein, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 2. I'ekkens, ®. Mrouinep, A. H. Ceepuos.

Tabmuupl 1 cxembl: «Pa3BUTHE OpPraHUYECKOro MUpa Ha 3emiie», «3apoAbIIIM MO3BOHOYHBIX >KUBOTHBIX», «ApXeonTepukcy», «Dopmbl
060pbOBI 3a cyniecTBoBaHMEe», «EcTecTBeHHBIN 0TOOP», «MHOTO00pa3ne cOpToB pacTeHHit», «MHOroodpasme nopo KUBOTHBIXY, «[lomymsaununy,
«MyTanoHHasi U3MEHYUBOCTbY, «ApomMopdo3s», «Manoanantanuny, «O0mas aereHepanus», «/IBumwxkymue cuisl sBoorun», «Kapra-cxema
mapuipyra nyremectsus Y. JlapBuna», «boppba 3a cymectBoBaHue», «lIpucnocoOneHHocTh opraHusmoBy», «I'eorpaduueckoe
BHJ1000pa30BaHME», «IKOJOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHMe: KOJJIEKLUS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMU OKpAcKu, HabOp MJIOJOB M CeMsH, KoJuleKius «lIpumepsl 3alUTHBIX
MPUCTIOCOOTIEHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHbIE HAIIPABJICHUS BOJIOLMMW», 00bEMHAsE MoJieNb «CTpOeHHE FOJI0BHOTO MO3Ta TO3BOHOUYHBIX Y.

buoreorpaguyeckas kapra mupa, KoyuleKuus «DOpMbl COXPaHHOCTH MCKONAEMbIX >XHBOTHBIX M PAaCTEHHUN», MOJENb aIlIUIMKalus
«Ilepexpéct xpoMocoM», BiIaXkHbI€ MpenapaThl «Pa3BuTHe HacekoMoroy, «Pa3Burtue IArymku», Mukponpenapar «/Ipozopuna» (Hopma, MyTanuu
(OpPMBI KpPBUIBEB U OKPACKH TEJA).

JlabopaTopHble U IPaKTHYECKHE PadOThI:

JIaGopartopnas pabota Ne 1. «CpaBHeHuUE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlabopaTtopHas pabota Ne 2. «Onucanue mpucrnoco0JIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE ’KU3HHU Ha 3eMuie.

JloHay4HbIe TPEICTaBICHUS O 3apOKICHHUU XHU3HHM. HaydHble TMIOTE3bl BOSHMKHOBEHHS >KM3HM Ha 3emuie: abMoreHe3 M MaHCIEePMMSL.
Xumu4deckasi 3BOTIONHs. AOHOTeHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE MOATBEPIKICHUE XUMUYECKOM
sBosoniu. HawanbHble aTanbl Omonorumueckoi spomtonuu. I'mnoresa PHK-mupa. ®opmupoBanne mMeMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE
npoTokieTku. [lepBrie KIeTKU U UX 3BoOLNS. POPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.
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PazButue xu3Hu Ha 3emuie 1o 3paMm W nepuoaaMm. Kartapxeil. Apxelckas u nporepo3oickas 3pbl. [laneo3olickas spa U €€ MmepuoJibl:
KeMOPHIICKUH, OPIOBUKCKHIA, CHITYPUUCKHMA, IEBOHCKHII, KAMEHHOYTOJIbHBINA, IEPMCKHIA.

Me3so30iickas 3pa U €€ Iepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajieoreHOBbIM, HEOr€HOBBIN, AaHTPOIIOT€HOBBI.

XapakTepucTuKa KIMMaTa U Te0JIOTHYecKuX mporeccoB. OCHOBHBIE 3TAIlbl HBOJIIOLMU PACTUTENILHOTO U dKUBOTHOTO MUpa. ApoMopho3bl y
pacTeHui U KUBOTHBIX. [losiBIIeHME, paclBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHue 3BOTOIUHA. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

OBOJIIOLIMS  YeJIOBeKa. AHTPOIOJOrusl Kak Hayka. Pa3BuUTHe NpencTaBI€eHHH O MPOUCXOXKACHUU YelloBeKa. MeTonbl u3ydeHUs
anTpornorere3a. CxoAcTBa U pa3jinyus YEJIOBEKa U )KMBOTHBIX. CUCTEMAaTUYECKOE TOJIOKEHUE YETIOBEKA.

JBmwxkyme cuibl (pakTopsl) aHTpororeHe3a. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM OTOOp. OOmIecTBeHHBIH 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUN TPY/a, MBIILJICHUE, PEUb.

OcCHOBHBIE CTaguM M BETBU DSBOJIOLMHM 4YEJIOBEKAa: aBcTpajonuTeku, YenoBek ymenbld, YenoBek mnpsMoxonamui, Yemnosek
HeaHepTalbckuil, YeaoBek pazymHblid. Haxoaku HCKOMaeMbIX OCTAaTKOB, BPEMS CYIIECTBOBAaHHUSA, 00JIACTh PaCpPOCTPaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

Uenoseueckue pacbl. OCHOBHBIE OOJIBIIIME Pachl: €BPOICOUHAS (€Bpa3UiiCKasi), HErpO-aBCTPATIOHUIHAS (IKBATOpHUAIIbHAS ), MOHTOJIOMHAS
(a3maTcko-aMepukaHckas). UepTbl NPHUCIOCOOTICHHOCTH IMPEACTABUTENEH YEIOBEUECKHX pac K YCJIOBHUSM CYIIECTBOBaHHUS. EAuHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[optpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpwu, Y. JlapBuH.

Tabmuiel u cxembl: «Bo3nukHoBeHne CoNHEYHOU cUCTEMBbI», «Pa3BuTHe opraHmdyeckoro mupay», «PacturenbHas kieTkay, «KuBoTHas
kietkay, «lIpokapuornueckas kineTka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOro MUpay, «CpaBHEHNE aHATOMUYECKUX YEPT CTPOCHUSI YETIOBEKA U
4eJ0BEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJIOIMYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO 4eJOBeKay», «J{peBHeHIIne Joan»,
«/IpeBHue moan», «llepBbie COBpeMEHHBIE IO, «HenoBeuecKue pacol».

O6opynoBanue: mymsiku «lIpoucxoxaenue denoBeka» (OIOCTHI aBCTPATONUTEKA, MUTEKAHTPONA, HeaHepTaiblla, KPOMaHBOHIIA), CIIETIKU
WM M300paKeHHs] KAMEHHBIX OpYyIuil MEepBOOBITHOTO YeJoBeka (KaMHU-YOMIEPHl, pyOuia, ckpebia), TeOXpOHOJIOrHYecKasi TabIuIa, KOJUISKIIHS
«DOpMBI COXPAHHOCTH UCKOITAEMBIX JKUBOTHBIX M PACTEHUI.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

[TpakTuueckas pabota Ne 1. «/3yueHne UCKOMAEMbIX OCTATKOB PACTCHHH U )KHUBOTHBIX B KOJUICKIIASX.

DKCKypcHs «IBONIOLHUSA OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WM KpaeBeAueCKUi My3el).

Tema 3. Opranusmbl 4 OKpY KaloLIas cpeaa.
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Okosoruss Kak Hayka. 3aJadd M pas3jeibl IKOJIOTMU. MeTonibl 3KOJOIMYECKHX HCCIeIOBaHMHA. OKOJOIMUECKOEe MHPOBO33pEHHE
COBPEMEHHOT0 YEJIOBEKA.

Cpensl 0OuTaHNs OPraHU3MOB: BOAHAsS, HA36MHO-BO3IyIIIHAS, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonornyeckue Qaxropel. Knaccudukanust skonoruyeckux (akropoB: abMOTHUYECKHE, OMOTHYECKHE M aHTpomnoreHHsle. J[leiicTBue
HKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuotnyeckue (GakToOphl: CBET, TeMmIepaTypa, BiaxHocTb. @ortomepuonusm. IlpucrnocoOnenuss opraHu3MOB K JACHCTBUIO a0MOTUYECKUX
(dakTopoB. bruomornyeckue puTMBI.

buotnueckue ¢axtopsl. Buabl OMOTHUECKHMX B3aUMOAECHCTBUI: KOHKYPEHIMsI, XHUIIHUYECTBO, cuMOMO3 U ero Qopmsel. Ilapazutusm,
KooIlepauusi, MYTyajau3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HaXJEOHUYECTBO). AMEHCalIM3M, HEUTpaau3M. 3HaueHHe OMOTHYECKUX
B3aMMOJICHCTBHIA JJIS1 CYIIECTBOBAHUS OPTaHMU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKH MOMyisauni. OCHOBHBIE ITOKA3aTENN MOMYJISIUH: YUCIEHHOCTD, IIIOTHOCTh, POXKIaEMOCTh, CMEPTHOCTH,
HIPUPOCT, MUTparys. J[uHaMKUKa YUCICHHOCTH HOMYJISLMY U €€ PeryJIsaiysl.

JdeMmoHcTpanum:

[optpetsr: A. 'ymbonbar, K. @. Pynse, 3. ['ekkens.

Tabmuupsr u cxembl: kapta «lIpupogneie 30HBI 3emum», «Cpeapl oOuTaHMS OpraHu3moBy», «@Doronepuonusm», «llomynsuum»,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH MO HHDY30pUU-Tyhenbkuy, «Iluiesbie nenm.

JlabGoparopHble H NpaKTHYecKue padoThbl:

JlabopaTtopHas pabota Ne 3. «Mopdonorndeckrne 0COOCHHOCTH PaCTEeHUM U3 PA3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

ITpakTruyeckas padora Ne 2. «ITocuér MIOTHOCTH MOMYJISILMNA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CooOmecTBa ¥ IKOJIOTHYECCKHE CHCTEMBI.

Coo0miecTBo opraHn3MoB — OuoneHo3. CTpyKTyphl OMOIIEHO3a: BUA0Bas, IPOCTPAHCTBEHHAs, Tpodudeckas (muieBas). Buapl-noMUHAHTHI.
CBs34 B OHMOIIEHO3E.

Okosorndyeckue cucteMbl (3kocuctemsl). IloHsTHe 00 sKocucTeMe U OuoreoneHo3e. OYHKIHMOHAIBHBIE KOMIIOHEHTBI IKOCHCTEMBI:
MPOAYLIEHThI, KOHCYMEHTBI, peylleHTbl. KpyroBopoT BelecTB U MOTOK SHEPIUu B akocucTeMme. Tpoduueckue (MMUILEBbIE) YPOBHU SKOCUCTEMBI.
[Tumessbie e 1 cetr. OCHOBHBIE TOKA3aTENIM SKOCUCTEMBI: OMoOMacca, MPOAYKIHUs. DKOJOTHUECKUE MUPAMUIBI: MPOIYKINU, YHUCICHHOCTH,
6uromaccel. CBOMCTBA 3KOCHCTEM: YCTOMYMBOCTh, CAMOpETYJIsilus, pa3BuTHe. Cykieccusl.

[TpupoHbIe 5KOCHCTEMBI. DKOCHCTEMBI 03€p U PeK. IKOCHUCTEMA XBOMHOTO MITH IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOINOTeHHBIE YKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBbI. bHonornueckoe M XO03SHCTBEHHOE 3HAYEHHWE arpo’KOCHUCTEM U
ypOosKOCHCTEM.

buopasnoobpazue kak gpakTop ycToiunBocTH 3KocucTeM. CoxpaHeHne OMOIOrnuecKoro pasHooOpas3us Ha 3emie.
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VYuenue B. 1. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa ouochepsl. Kupoe BemectBo U ero ¢pyHkiuu. OcobeHHOCTH
orocdepsl Kak r1o0albHOM KOoCcUCTEMBL. JIHHaMUYecKoe paBHOBecHE U oOpaTHasl CBsI3b B Orocdepe.

KpyroBopoThI BemecTB U OMOT€OXMMIYECKHE ITUKIIBI AJIEMEHTOB (YTIepoaa, a30Ta). 30HATBHOCTh Ouocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBo B OMochepe 3eMiau. AHTpOIIOTeHHBIC H3MeHEHUs B Onocdepe. [1ob6anbHbIe IKOTOTHUECKUE MTPOOJIEMBI.

CocymiectBoBanue mnpupoasl U 4yenoBeuecTBa. CoxpaHeHue OuopazHooOpa3usi Kak OCHOBa ycroiumBocTH Ouochepsl. OcHoOBa
paIMOHATIFHOTO YIIPABICHUS MPUPOTHBIMU PECYPCaMU U X UCTIONB30BaHUE. J[oCTrKEHUST OMOJIOTHH U OXpaHa MIPUPOJIBL.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuie! u cxemsl: «[lumeBsbie nenu», «buoieHos: coctas u cTpykTypay, «[Ipupoansie coobdmectBay, «llenu nuranusy», « xomorudeckas
nupamuga», «buocepa m ueroBex», «IKocHCTEeMa HIMPOKOJIUCTBEHHOIO Jiecay, «IKOCHCTEMa XBOWHOTO Jieca», «buorienos Bomoémay,
«ArpoueHos», «IIpuMepHbIE aHTPOIIOTEHHBIE BO3JAEUCTBUSA HA NPUPOLY», «BakHEWIINe UCTOYHHUKHU 3arpsA3HEHUs BO3JyXa M I'PYHTOBBIX BOIY,
«[louBa — BaxkHe#mias cocrapisitomas Ouocdeprl», «DakTopsl Aerpananuu mousy, «llapHukoBbiii 3pdexT», «PaKTOpbl PagMOAKTHUBHOIO
3arpsisHeHust Ouochepn», «OO0mas crpykTypa Ouocheps», «PacmpocTtpaneHue xu3zHu B Ouocdepe», «O30HOBBIM 3kpaH Ouocdeps»,
«KpyroBopot yriiepona B 6uocdepe», «kKpyroBopot a3zora B IpUpOIE».

ObopynoBanue: Mojenb-anuinKanus «Tunudyasie OMOLIEHO3BD, repbapuil «PacTuTenbHble COO00IIECTBa», KOJUIEKIUH «bHOLEHO3Y,
«Bpenutenu BaKHEHIIUX CEIbCKOXO3SHUCTBEHHBIX KYIBTYp», repOapu M KOJUICKIMH PAaCTEHU M >KUBOTHBIX, MPUHAAJIEKAIIUE K Pa3HbIM
HKOJIOTMUECKUM TpymiaM oaHoro Buaa, Kpacnas kuura Poccuiickoit @eneparuu, n300pakeHus 0XpaHsIEeMbIX BUAOB PACTEHUN U )KUBOTHBIX.
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INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 BUOJIOTMHW HA BA30OBOM VPOBHE CPEIHEI'O OBIIEI'O
OBPA30BAHUIA

Cormacao ®I'OC COO, ycranaBauBalwTCS TpeOOBaHMS K pe3yibTaTaM OCBOCHHS OOYYAIOIIUMHUCS TPOTPaMM CpPEIHEro oOIIero
0o0pa30BaHMs: INYHOCTHBIM, METAPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUs IpeaMera «buosiorus» BBIACIECHBl CIEAYIOUNIME COCTABJISIOIIME: OCO3HAHUE
00yJaIOIMUMUCS POCCHICKON TPaXKTaHCKOH MICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIILHOCTA M CAMOOIIPEICIICHUIO, HATNIHE
MOTHUBALlMK K OOYYECHHIO OHMOJIOTHHM, IIEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKIIEHUW JTUYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPaJUIUN pPa3BUTHS OHUOJOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJCTBOBATHCS B CBOEU
JESTeIbHOCTH 1[EHHOCTHO-CMBICIIOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME OWOJIOTMYECKOTO OO0pa30BaHMs, HAIUYUE SKOJOTHYECKOIO
MPaBOCO3HAHUS, CIIOCOOHOCTHU CTaBUTH LIEJH U CTPOUTH KU3HEHHBIC TUTAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS TpeaMeTa «bHONOrus» JOCTHTarTCs B €AMHCTBE YYEOHOW M BOCIUTATEIBHON IEATEIHLHOCTH B
COOTBETCTBUM C TPAJULHUOHHBIMU POCCUMCKUMU COILMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TYXOBHO-HPABCTBEHHBIMU LICHHOCTSAMM, MPUHATHIMU B
o0liecTBe NpaBUJIAaMU M HOPMaMHU IOBEACHHS U CIIOCOOCTBYIOT IpolieccaM CaMOIO3HaHHS, CAMOBOCHUTAHHUS W CAMOpPa3BUTHUS, Pa3BUTHUS
BHYTPEHHEN MO3MIMU JUYHOCTH, NATPUOTU3MA, YBAXKEHUSA K 3aKOHY M MPABOMOPSIKY, YEIOBEKY TpyJa M CTapuIeMy MOKOJEHHIO, B3AaUMHOTO
YBa)KE€HUS, OEPEKHOTO OTHOIICHHS K KyIbTYPHOMY HACIEIUIO U TPAAUIIUSIM MHOTOHAIIMOHATLHOTO Hapoaa Poccuiickoit denepaniuu, mpupoae u
OKpY>Karollen cpene.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHS Y4eOHOro mpeamera «bHONOTHA» MOMKHBI OTpa)kaTh TOTOBHOCTh M CIOCOOHOCTH OOyYarOUTUXCS
PYKOBOJICTBOBAThCS C(OPMUPOBAHHON BHYTPEHHEW MO3UIIMEH JTUYHOCTU, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIlMW, MO3UTHBHBIX BHYTPEHHUX
yOEXKIeHU, COOTBETCTBYIOIINUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO 00IECTBA, pACIIMPEHUE )KU3HEHHOTO OMBITA U OIbITA JEATEILHOCTH B
MpOLECCE peaar3alii OCHOBHBIX HAIIPABJIECHUM BOCIIMTATEILHON IESITENBHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKOM MO3HITNH 00YUYarOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO UJI€HA POCCUHCKOTO OOIIEeCTRA;

OCO3HaHUE CBOMX KOHCTHTYIITMOHHBIX MPaB U 00s13aHHOCTEH, YBOKCHHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATEIBHOCTH MPHU CO3/IaHUU YU4EOHBIX MPOEKTOB, PEIICHUN YYeOHBIX M TMO3HABATEIBHBIX 3aj1ad,
BBHITIOTHEHUH OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OMPEENAThH COOCTBEHHYIO IMO3HITUIO 110 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSACHSTH €€,
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YMEHUE YYHUThIBaTh B CBOMX JE€HCTBHUAX HEOOXOJUMOCTh KOHCTPYKTMBHOTO B3aUMOEWCTBUS JIIOJEH € pa3sHBIMH YOEKIAECHUSAMU,
KYJIbTYPHBIMU [IEHHOCTSIMU M COLIUAJIBHBIM IOJI0XKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJIHEHUS YYEOHBIX, IO3HABATENBHBIX W HCCIEIOBATEIbCKUX 3a/ad,
YBa)KUTEJILHOTO OTHOIIEHHS] K MHEHHUIO OIIIIOHEHTOB NP 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOIMUYECKOI0 COJEPIKAHUS;

TOTOBHOCTb K TyMaHUTapHOH! Y BOJOHTEPCKOU JEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCHUICKON TI'pa)KIaHCKOW HMJICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY HApOAy, YYBCTBAa OTBETCTBEHHOCTHU
nepel PonnHoi, ropaoctu 3a cBoM Kpai, cBoro PoauHy, CBOM S3BIK U KYJIBTYPY, IPOLJIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHHE K IPHUPOJHOMY HACIEAUI0 M INAMATHUKAaM IMPUPOJBI, JOCTHKEHUsAM Poccunm B Hayke, HMCKYCCTBE, CIOpTE,
TEXHOJIOTHUSIX, TPYAE;

CTIIOCOOHOCTh OICHMBATH BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OWMOJIOTHH, TOHUMAHUS 3HAYEHUS! OMOJIOTHH B MTO3HAHUU
3aKOHOB ITPUPO/IbI, B )KU3HU UEJIOBEKA U COBPEMEHHOT'O 00IIECTBA;

uzelHas yoexx1EHHOCTb, TOTOBHOCTh K CIIYXKEHMIO U 3aimuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBE/ICHUS;

CIOCOOHOCTh OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYyAYIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMTENSM, CO3/IaHHI0 CEMbU Ha OCHOBE OCO3HAHHOI'O NPUHATHS LIEHHOCTEH CeMEHOW KU3HU B
COOTBETCTBHUHM C TpaauLUsIMHU Hapoaos Poccuu;

4) 3cTeTUYEeCKOro BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas 3CTETUKY ObITAa, HAYyYHOTO M TEXHUYECKOTO TBOPYECTBA, CHOPTA, TPYAd, OOIIECTBEHHBIX
OTHOIIICHHH;

ITOHMMAaHHUE YMOLIMOHAJIBHOTO BO3ACHCTBHSI JKUBOM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE TIPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuyeckoro BocnuTaHMSA, POPMHUPOBAHUSA KYJAbTYPbI 310POBbSI H IMOLMOHAJIBHOI'0 0JIAr OOy YHsI:

MMOHMMaHUE W peajn3alus 3J0pOBOro u Oe3omnacHoro oOpasza *U3HH (3A0pPOBOE MUTAHUE, COONIOACHHE TMTHEHUYECKHUX MPaBHII U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM W OTIbIXa, peryispHas (u3nyeckas aKTHUBHOCTb), OEpEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHUE LIEHHOCTH IMpPaBWJI WHIUBUIYATbHOIO U KOJUIEKTMBHOIO O€30MacHOrO MOBEACHUS B CUTYalMsIX, YTPOXKAIOMIMX 310POBBIO U
JKM3HU JIIONICH;
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OCO3HaHHUE MOCTIEACTBUNA U HEMPUATHUS BPEIHBIX IPUBBIYEK (YHOTPEOICHUS aIKOTr0JIsl, HAPKOTHUKOB, KYPEHHS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYJly, OCO3HAHHE IEHHOCTH MacTEepPCTBa, TPYI0TI00HE;

TOTOBHOCTh K AKTUBHOH JESTEIbHOCTH TEXHOJOTHYECKON M COIMAIbHOM HampaBlI€HHOCTH, CIOCOOHOCTh MHUIIMHPOBATH, MIAHUPOBATH U
CaMOCTOSITENIFHO BBIMIOJIHATH TaAKYIO 1E€ATEIbHOCTh;

MHTEpPEC K pas3iauyHbIM cdepam npodecCHOHANbHON NesATeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAaHHBIA BRIOOp Oymymied mpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIIaHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO Ha IPOTSHKEHUU BCEH )KU3HU;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

HKOJIOTHYECKH 11eJIec000pa3HOe OTHOIICHUE K PUPO/IE KaK UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHSI SKOJIOTUYECKOH KYIbTYphl: IPHOOPETEHNE ONBITA IJIAHUPOBAHUS IOCTYIIKOB U OLEHKH MX BO3MOXKHBIX ITOCIIEACTBUI
TUIS OKPYXKAIOIIeH Cpeibl;

OCO3HaHUe T1100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

CTIIOCOOHOCTh HCIIOJIB30BaTh NPUOOpETaeMble TpPU H3YYEHUH OWOJIOTUM 3HAHHWS W YMEHHS TPH PEHICHWH NpoOJeM, CBS3aHHBIX C
panMoHaAIBFHBIM PUPOIOTIONB30BaHUEM (COOIIOICHIE TPABUJI TOBEICHUS B IPHPO/IE, HAIIPABICHHBIX HA COXPAHEHHE PABHOBECHS B KOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUATHE [EHCTBHUI, MPUHOCIIIMX Bpel OKPYXKaIollell MPHUPOAHON cpelae, yMEHHE MPOTHO3UPOBATH HEOJIAroNnpHUsTHbIC
HKOJIOTUYECKHUE TTOCIIEACTBUS PEANPHHUMAEMBIX EHCTBUIN M MTPEIOTBPAIATh UX;

HAJIMYHE PAa3BUTOTO DKOJOTHYECKOTO MBINUICHHUS, DKOJOTHUECKOW KYIBTYpHI, OIBITAa ACSATEIHHOCTH SKOJIOTUYECKON HAINpaBICHHOCTH,
YMEHHUS PYKOBOJCTBOBaThCSI MMU B IO3HABATEIbHON, KOMMYHUKATHBHOM M COLMAIbHON MpPAaKTUKE, TOTOBHOCTH K y4YacTHIO B NMPaKTHYECKOH
JesITeTbHOCTH HKOJIOTHUECKON HapaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

Cc(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO pa3BUTHSI HAayKH W OOIIECTBEHHOW NPaKTHKH,
OCHOBAHHOTO Ha JIMAJIOTe KYJIbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHHE S3bIKOBON M YUTATENIbCKOM KyJIbTYphl KaK CPEJICTBA B3aMMOACHCTBUS MEXY JIOAbMHU U MO3HAHUS MUDA;

MOHWMaHKe crenuuku OMOIIOTUU KaK HAayKH, OCO3HaHUsS €€ poiii B (OPMHUPOBAHUH PAIMOHAIHFHOTO HAYYHOTO MBINUICHUS, CO3MaHUU
[IEJIOCTHOTO TPEICTABIICHHUS 00 OKPYKAIOMIEM MUPE KaK O €TUHCTBE MPUPOIBI, YEIOBEKa M OOIIECTBA, B TIO3HAHWH MPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHUH MPOo0JIeM COXpaHEHUs PUPOJIHOTO PABHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTU OMOJIOTMHU Ul COBPEMEHHOHN IMBHIM3AIMM: 00ECIIeYeHUsI HOBOTO YPOBHS Pa3BUTHUS MEIUIMHBI, CO3JaHHE
MEPCIEKTUBHBIX OMOTEXHOJOTHIA, CIIOCOOHBIX pPelIaTh PECYpPCHbIe MPOOJIeMbl Pa3BUTHs YEJIOBEYECTBA, IMOMCKA IMyTEH BBIXOAA W3 TI00ATBHBIX
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HKOJIOTMUECKUX MpobsieM U oOecredeHus IMepexoAa K YCTOMYMBOMY Pa3BUTHIO, PAIlMOHAIBHOMY MCIIOJNB30BAHUIO MPUPOIHBIX PECYPCOB U
(OpMHUPOBAHNIO HOBBIX CTAHJAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJIyY€HUH OMOJOTMYECKMX 3HAHHWH B LENAX MOBBIIICHUS OOIIEH KyIbTYpPHI, €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH,
KaK COCTaBHOM yacTH (pyHKIIMOHAIBHOM rpaMOTHOCTH O0Oydaromuxcsi, GopMUpyeMOoil py U3y4eHUU OHOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJIOB [MO3HAHHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIONIb30BATh MOMy4yaeMble 3HAHUS IS
aHauM3a M OOBSCHEHMS SIBJICHUN OKPYXKAIOIIETO0 MHUpPAa M MPOUCXOMSAIIMX B HEM HM3MEHEHUI, yMEHHE jaeiaTb 00OCHOBaHHBIC 3aKIIOUCHHS Ha
OCHOBE HayYHBIX ()aKTOB U UMEIOIMXCS JAHHBIX C IEIBIO MOTyYeHHS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOATEIBHO UCIIOJIb30BAaTh OMOJIOrMUECKHUE 3HAHUS I PEelIeHUs IPpoOieM B peabHbIX JKU3HEHHBIX CUTYalUAX;

OCO3HaHUE LEHHOCTM HAYYHOM JEATEIbHOCTH, TOTOBHOCTb OCYHIECTBJISATh MPOEKTHYHD U HCCIEHOBATEIbCKYIO JEATEIbHOCTh
VHJIMBUIyaJIbHO U B TPYIIIE;

TOTOBHOCTb U CITIOCOOHOCTB K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K AKTUBHOMY IOJyYEHHUIO HOBBIX 3HaHUM 110 OMOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTro mpenmera «bHojorusy BKIIOYAIOT: 3HAYMMBIE Ui (HOPMUPOBAHHUS MHUPOBO33PCHUS
o0yJaromuxcs MEXIUCUUIUIMHAPHBIE (MEXIpeIMETHbIe) OOLICHAYYHbIE MOHATHUS, OTPAXKAIOLIME LEJIOCTHOCTh HAY4YHOM KapTHHBI MHpa U
cnienn(UKy METO/I0B MO3HAHHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHs, sBJIEHHE, MPOLECcC, CUCTeMa, Hay4HbIH (axT,
MPUHLIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIIEOBaHHE, HAONIO/IEHUE, U3MEpPEHHEe, HKCIEPUMEHT U JPYTuX), YHUBEpCajbHBIE
yueOHbIe 1elicTBUS (IT03HABaTeNbHbIE, KOMMYHUKATUBHbBIE, PETYJIATUBHBIE), OOecreunBarone GopMupoBanne (pyHKIMOHAIBHON IPaMOTHOCTH U
COLIMAJIbHOW KOMIETEHIUN 00yYaromuxcs, CHocOOHOCTh 00yUaroIMXCsl UCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHBIE, MUPOBO33pEHUECKUE
3HaHUS U YHUBEpCaJIbHbIC YUeOHbIE ICHCTBHS B IO3HABATEILHOM U COLMAIbHON MPaKTHKE.

MeTtanpeameTHble pe3ynbTaTbl OCBOSHHS MPOTrpaMMbl CpeTHETr0 O0IIero 00pa3oBaHus JOKHBI OTPAKaTh:

Ogi1ajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUe IeHCTBUS:

CaMOCTOSITENIFHO (hOPMYITMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE,

UCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPHUEMBI JOTMUYECKOTO MBIIUIEHHs (aHalM3a, CUHTE3a, CPaBHEHHUS, KIacCU(PHUKAIMHU, 0000IIEeHUS),
PacKpbIBaTh CMBICT OMOJIOTMYECKUX MOHATUH (BBIACIATH UX XapaKTepHble MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHUMHU MOHATHSIMH);

OTpeeNATh ILeNu JIeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JIOCTHXKEHHUS, COOTHOCHUTH pE3YyJibTaThbl JEATEIbHOCTH C
IIOCTABJIEHHBIMHU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS 11 OObsICHEHUS (PAKTOB M SBJICHUN KUBOM MPUPOJIBI;
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CTPOUTH JIOTHYECKHE pACCYKIeHUS (MHIYKTUBHbBIC, IEIAYKTHUBHBIC, IO AHAJOTMH), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOpPEUHS B
paccMaTpuBaeMBbIX SIBICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHHS,

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA MJI TPEICTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B HM3y4aeMBIX OHOJIOTUYECKUX
00BEKTaX, a TAaKXkKe MPOTUBOPEUUI Pa3HOIO POJIA, BHISIBJICHHBIX B PA3TUYHBIX HH()OPMALIMOHHBIX UCTOUHUKAX;

pa3pabaTbIBaTh IJIaH pelIeHUs MPOOIeMbl C YIETOM aHAIN3a UMEIOLINXCA MaTepUaIbHbIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIHHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OLIEHUBATh PUCKHU MOCJIE/ICTBUM 1€ITEILHOCTH;

KOOPJIUHHUPOBATH M BBITIOIHATH PA0OTY B YCIOBUSX PEATbHOT0, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHSI,

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BIIQJICTh HAaBBIKAMH YYE€OHO-HMCCIICIOBATCIILCKOW M IPOCKTHOH JEATEIILHOCTH, HAaBBIKAMH pa3pemieHus Mmpo0jeM, CIHOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOSTEIIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3JINYHbIX METOOB MO3HAHUS;

UCIIOJIb30BaTh Pa3jiMyuHble BUABI ACSITEILHOCTU MO MOJYyYEHHUI0O HOBOTO 3HAHHUA, €0 MHTEPIpEeTaIiH, NPEeoOpa30BaHUI0 U IPUMEHEHUIO B
y4eOHBIX CUTYalHsIX, B TOM YHCIIE MPU CO3AaHUU YUYEOHBIX U COIIMABHBIX IPOEKTOB;

(hopMHPOBATh HAYYHBIH TUIT MBIIUICHHS, BIAICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH ITOHSATHUSAMHI H METOIaMU;

CTaBUTH B (POPMYITHPOBATH COOCTBCHHBIC 337a91 B 00pa30BaTEILHON IEATSIIBHOCTH M KU3HEHHBIX CHTYAITHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUraTh TUIOTE3y €€ peIlleHUs, HaXOAUTh apryMEHTHI Ui
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a]1aBaTh MMapaMeTPhbl U KPUTEPHUH PEILICHUS;

aQHATM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIICHUS 3a/1a4i PE3yJIbTaThl, KpUTHYECKH OIIEHUBATh UX JOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE
B HOBBIX YCJIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYAIlUsM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIIECTBIATH IeNIEHANTPABICHHBIN MOMCK TIEPEHOCa CPEICTB U CIIOCOOOB ACHCTBHS B MPOPECCUOHANBHYIO CPELY;

yYMETh MEPEHOCHUTH 3HAHUS B MIO3HABATEIBHYIO M TIPAKTUYECKYIO 00JIACTH KUZHEACSITEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX TIPEIMETOB;

BBIJIBUTATh HOBBIE UJIEH, MIpeiaraTh OpUTHHAJIbHBIC MOAXOABl M PEIIeHUs, CTABUTh IPOOJIEMBI U 3a7auu, TOMYCKAIOIINe albTePHATUBHbBIE
peuieHusl.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3TUYHBIX HCTOYHUKAX WH(GOpMAIHU (TEKCTe Y4eOHOTo mocoOusi, HAyIHO-TIOMYJISIPHON JINTepaType, OMOTOTHIECKHIX
CIIOBapsiX W CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JdaHHBIX, B VHTepHeTe), aHAMM3UPOBaTh HHQPOPMAIMIO Pa3TUYHBIX BUIOB U GHopM
MPEACTABJICHUS, KpUTHUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

dhopMynupoBaTh 3ampOChl U MPUMEHSITh pa3IMYHbIe METOABI MPU TOWCKE W OTOOpe Omosiormueckoi MHMOpPMAIMU, HEOOXOIUMOU IJIs
BBITIOJTHCHUS YUEOHBIX 33]1a4;
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IpUOOpeTaTh OMBIT HCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKAaTHBHBIX TEXHOJOTHWH, COBEPUICHCTBOBATh KYJIbTYpYy aKTHBHOTO
MCTIOJIb30BAHUS PA3TIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BHIOMPATh ONTHMAIbHYIO (hOpPMY MpeACTaBICHUS OHOIOTHYECKON nH(pOopMaIMU (CXeMBbL, rpaduKH, AUArPaMMBbl, TaOIHIIBI,
PUCYHKH U APYTOE);

UCIIOJIb30BAaTh HAYYHBIN S3BIK B KQUECTBE CPEACTBA NpHU paboTe ¢ Onoaornyeckoil nHdopmanuei: MpUMeHsITh XUMUYECKUe, PU3nIecKue u
MaTeMaTHYeCKUe 3HAKH M CHMBOJIBI, (OpMyIbl, ab0peBuaTypy, HOMEHKJIATYpy, HCIIOJNb30BaTh U MPEOOpPa30BBIBATh 3HAKOBO-CUMBOJIHUECKUE
CpeACTBa HATJISATHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HH(pOpMannu, HHPOPMAIIHOHHOW 0€30IIaCHOCTH JIMYHOCTH.

OBJj1aieHNe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMH AeiiCTBHSIME:

1) ooenmne:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCEX c(epax >KU3HU, AKTUBHO YYaCTBOBAThH B JUAJIOTE HIIU AUCKYCCHU TI0 CYIIECTBY O0CYK/IaeMON TEMBI
(ymenue 3amaBaTh BONPOCHI, BBICKA3bIBaTh CYXICHHUS OTHOCUTEIBHO BBINOJIHEHHS MPEUIaraéMoi 3a1add, YYHUTHIBaTh HMHTEPECH U
COTJIaCOBAHHOCTH MO3HMILUH JPYrUX YYaCTHUKOB JIHAIOra MU JUCKYCCUH);

pacrio3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIICHHS, TOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IMKTHBIX
CUTYyalluid, YMETh CMSTYaTh KOH(QIMKTHI U BECTH NIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMHU OOLICHUS M B3aWMOJCHUCTBHSA, MOHMMATh HAMEPEHHs APYTHX IIIOACH, MPOSBIATh YBaKUTEIHHOE
OTHOIIEHHE K COOECeTHUKY B B KOPPEKTHOH (hopme (hOopMyITUpOBaTh CBOM BO3PAXKEHMUS;

Pa3BEPHYTO M JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTD:

MOHMMaTh M HCIIOJIb30BaTh INPEUMYIIECTBA KOMAaHJHOW W WHAMBUIYyaJIbHOM paboThl NpHU pelieHuH OUOJOTHYECKOW MpoOsIeMBl,
000CHOBBIBAaTh HEOOXOAMMOCTh IPUMEHEHHUS IPYIIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU pelIeHUH yueOHOH 3a/1auu;

BBIOMPATh TEMAaTHKYy U METOJIBI COBMECTHBIX JICHCTBUI C YUETOM OOIINX WHTEPECOB U BO3MOKHOCTEH Ka)KIOTO YJIeHa KOJICKTUBA,;

NPUHUMATh LEIH COBMECTHOW JESTEeIhHOCTH, OPTaHMU30BBIBATHh M KOOPAMHHUPOBATH JCHUCTBHS MO €€ JOCTH)KEHHUIO: COCTABIISATH IUIAH
JeWCTBUH, pacipeesiaTh POJiu C y4€TOM MHEHUH YYaCTHUKOB, OOCYX/IaTh pe3yJIbTaTbl COBMECTHOU PabOTHI;

OLIEHUBATh KaY€CTBO CBOETO BKJIAJa M KAXJIOTO YYaCTHHKA KOMaHIbl B OOIIMI pe3yNbTaT M0 pa3padoTaHHBIM KpUTEPHUSIM;

TpeJuIarath HOBBIE TPOEKTHI, OIEHUBATH UJIEH C MO3UIIMHA HOBU3HBI, OPUTUHAIILHOCTH, MPAKTHYECKON 3HAYNMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETHYECKOE TOBEJCHHE B PA3IMYHBIX CHTYAlUsAX, MPOSBIATH TBOPYECTBO W BOOOpaKEHHE, OBITh
MHHULUATHBHBIM.

OBJ1ajieHNe YHUBEPCATBLHBIMH PEryJIATHBHBIMY J1€fiCTBHAMU:

1) camoopranu3amnus:

WCTIOJIH30BATh OMOJIOTUYECKUE 3HAHUS JUTS BBISIBIICHHS TTPOOJIEM M MX PEUICHHUS B )KU3HEHHBIX U yIEOHBIX CHTYyaIUsX;
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BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKHM B CBOMX JECHCTBUSAX U MOCTYIKAX I10 OTHOIIEHUIO K KHUBOH
IIPUPOJIE, CBOEMY 3J0POBBIO U 3JJ0POBBIO OKPYKAIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISATH IIO3HABATENLHYIO JI€ATEIHOCTD, BBISIBIIATH MTPOOJIEMBI, CTABUTh U ()OPMYIHPOBATH COOCTBEHHBIC 33]a4 B
00pa3oBaTeNbHON AEATEIBHOCTH U AKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTABJIATh IUIAH PEIIEHUs MPOOJIeMbl C YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U ITPEAIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO W TPOSBICHHUIO MIMPOKOH SPYAWIUN B Pa3HBIX OOJIACTSX 3HAHWH, MOCTOSHHO MOBBINATH CBOU
00pa3oBaTeNbHBIN U KYJIBTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIETIAM;

BJIaJICTh HABBIKAMH MTO3HABATENBHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHHA M MBICIUTEIBHBIX MPOLECCOB, X PE3YJIbTaTOB U
OCHOBAHHUH, HCIIOJIB30BAaTh NPUEMBI pe(ICKCHH ISl OLIEHKU CUTYalliH, BEIOOpA BEPHOTO PELICHUS;

YMETb OLICHUBAaTh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHNUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIBTaTOB ACATEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX IIPHU aHAIU3€E PE3YNIbTATOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OIIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYrOro YeIoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmertHsie pe3ynbraThl ocBoeHUs mporpamMmbel COO mo Ouosnoruu Ha 6a30BOM YpOBHE BKIIIOYAIOT creuuduyeckue A y4eOHOro
npeamera «buonorusy» HaydHble 3HaHMSA, YMEHHMS M CHOCOOBI JEHCTBHM MO OCBOCHHWIO, MHTEPHpPETAlMM M NPEoOpa3oBaHMIO 3HAHUWM, BHJIBI
NESTeIbHOCTH IO TMOJYYeHHIO HOBOTO 3HAHUS M MPUMEHEHHMIO 3HAHWM B Pa3iMYHbIX yYEOHBIX CHUTYyallUsSX, a TAKKe B pealbHBIX >KU3HEHHBIX
CUTYalUsiX, CBSI3aHHBIX ¢ Onojorueil. B mporpamme npeaMeTHble pe3yibTaThl IPEICTaBICHBI IO ToJaM 00yUYeHHSI.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce 1OMKHBI OTPAXKATh:
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c(OPMHUPOBAHHOCTH 3HAHUNA O MECTE M POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOMN
€CTECTBCHHO-HAYYHONH KApTUHBI MHpPa M HAYYHOTO MHPOBO33PCHHS, O BKJIAE POCCUUCKHX M 3apyOEIKHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE
ouonoruu, GyHKIIMOHAILHON IPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHMSI )KU3HCHHBIX 33]1a4;

YMEHHE PACKpbIBaTh COAepkaHHe OHOJOTHYECKHMX TEPMUHOB W TOHSATHUI: KU3Hb, KJIETKa, OpraHu3M, mMeTtabonu3m (oOMEH BElIeCTB U
MpeBpalleHle SHEPruu), roMeocTa3 (CaMOperylslus), ypOBHEBas OpraHu3alus >KUBBIX CHCTEM, CaMOBOCIIPOU3BEACHUE (PETPOTYKIIHS),
HAaCJEACTBEHHOCTh, I3MEHUYMUBOCTb, POCT U Pa3BUTHC;

YMEHHE HW3JIaraTb OMOJOTHYECKHE Teopuu (KICTOYHAsl, XPOMOCOMHAs, MyTallMOHHAs, IICHTPAJIbHAS JOrMa MOJICKYJISPHONH OHMOIOTHH),
3akoHbl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 meHTpax MHOrooOpasusi M MPOMCXOXKACHHUS KYJIbTYpHBIX pacTeHuit H. .
BaBuioBa), onpeensats rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIAJICTh METOJaMH HAYYHOTO ITO3HAHUS B OWOJIOTWW: HAOJIOJICHWE W OIMCAaHUE JKUBBIX CHCTEM, IPOIECCOB H SIBICHUH,
OpraHu3alysi W TMPOBEACHHE OHOJIOTMYECKOTO SKCIEPUMEHTA, BBIIBM)KEHHUE THUIOTE3bl, BBISBICHHUE 3aBHCHMOCTH MEXKIY HCCIEIyEeMbIMU
BEJIMYMHAMHU, OOBSACHEHHE IMOJIYYCHHBIX PEe3YyJIbTaTOB, MCIOJIB30BAHHBIX HAYUHBIX MOHITHUNA, TEOPUNH U 3aKOHOB, YMEHHE JIelaTh BBIBOJbI HA
OCHOBaHUU TOJYyYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCISTH CYIIECTBEHHBIC TPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U SYKAPUOT, OAHOKIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB,
OCOOCHHOCTH TPOIIECCOB: OOMEHA BEIICCTB M NPEBPAIICHUS JHEPrUU B KIETKe, (OTOCHHTE3a, IUIACTUYCCKOTO0 W IHEPreTUIecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Meii03a, OTIOA0TBOPEHUS, PAa3MHOXKEHHS, UHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHE3);

yYMEHHE MPUMEHSTH MOJTyYCHHbIE 3HAHUS AJI1 00BICHEHUS! OMOJIOTHYECKHUX MPOIECCOB U SBJICHUMN, ISl MPUHATUS MIPAKTHYECKUX PEIICHUI B
TTOBCETHEBHOM JKU3HU C 1ENbI0 o0ecreueHus: 6€30MacHOCTH CBOETO 37I0POBbS U 37I0POBbS OKPYKAIOIIUX JIFOJIeH, COOIOIEHUSI HOPM TPaMOTHOTO
MOBEJICHUS B OKpY)KAIOIed NPUPOJHON Cpele, MOHMMaHWEe HEOOXOJMMOCTH WCIOJIb30BaHUS JIOCTHKEHUN COBPEMEHHOW OHOJIOTHH U
OMOTEXHOJOTH sl pallIOHATIBLHOTO MPUPOIOTIOIB30BAHUS;

YMEHHE peliaTh AJIEMEHTapHbIE TeHETUYECKUE 3a/ladyll Ha MOHO- M AUTHOPUHOE CKPEIMBaHUE, CIEIUICHHOE HACJIEJOBaHHE, COCTABIISThH
CXEeMbI MOHOTHOPHUIHOTO CKPEIUBAHUS ISl PEICKa3aHusl HACJIEA0BaHHS TPU3HAKOB Y OPTaHU3MOB;

yMEHHE BBIMOJIHATH J1a0OpaToOpHbie W MPAaKTHYECKUE padoThl, COONIOAATh MpaBWia MpuU paboTe ¢ Y4eOHBIM U JIAOOPATOPHBIM
000pyIOBaHUEM;

YMEHHE KPUTUYECKHU OLIEHWBATh U UHTEPIIPETUPOBATh HHPOPMAIIHIO OMOIOTHYECKOTO COJIEpKaHusl, BKIIFOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS
W3 pa3MYHBIX HMCTOYHUKOB (CpeIcTBa MaccoBOW WHGOpPMAIMU, HAYYHO-TIOMYJSIPHBIE MAaTepHalibl), ATHYECKHE AaCHeKThl COBPEMEHHBIX
HCCIICIOBAHUN B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHM;

yYMEHHE CO3/71aBaTh COOCTBEHHbBIE MICHhbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast OMOIOTHYeCKyI0 HHPOPMAIUIO U3 HECKOJIBKIUX HCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapat OMOIOTHH.

[IpeameTHBIC pe3ybTaThl OCBOEHUS yaeOHOTO TipeameTa «bruonorus» ¢ 11 knacce MOIKHBI OTPAXKaTh:
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c(hOpPMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHUHM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KAapTHHBI MHpAa W HAYYHOTO MHPOBO33PEHHS, O BKIAJ€ POCCHICKHX U 3apyOEkKHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAILHOW TPAaMOTHOCTH YEJIOBEKA I PEeLICHUS KU3HEHHBIX 33/1a4;

YMEHHE PaCKpBIBaTh COJEp)KaHUE OHOJOTMYECKMX TEPMHHOB U TOHSATHI: BUJ, MOMYJSAIUS, T€HO(MOHJ, SBOJIOLMS, IBUKYIIUE CHIIbI
((paxTOpBI) 3BOIIOLNH, IPUCTIOCOOICHHOCTh OPraHU3MOB, BH1000pa30BaHKe, SKOJIOTHYECKHe (PAKTOPBI, SKOCUCTEMA, TPOAYIIEHThI, KOHCYMEHTHI,
PEAYILEHTHI, IIeTH MUTAHKs, SKOJIOTHYeCKas MupaMuaa, OuoreoneHos, onocdepa;

yMEHHUE H3/Iaratb OHOJOTWYECKHE TeOopuH (dBOJIONMOHHAas Teopus Y. [lapBuHa, CHHTETHYECKas TEOPHs SBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apobliiieBoro cxonactsa K. M. bapa, yepenoBanus riaBHbIX HampabiieHuid u myter somonnu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. Bepruackoro), onpeneisTh TpaHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIAJETh METOJaMH HAyYHOTO ITIO3HAHUS B OWOJOTHH: HAOJIOJICHHWE W ONMCAHWE JKUBBIX CHCTEM, IPOIECCOB M SIBICHHM,
OpraHM3alys. U MNpPOBEACHHE OHOJIOTMYECKOTO SKCIIEPUMEHTA, BbIJIBUJKEHUE THUIIOTE3bl, BBIBICHHE 3aBUCUMOCTH MEXIY HCCIENyEeMbIMU
BEJIMYMHAMHU, OOBSACHEHHUE MMOJIYYEHHBIX PEe3y/bTaTOB, MUCIOJIB30BAHHBIX HAYUYHBIX MOHSATHI, TEOPHM M 3aKOHOB, YMEHHE JelaTh BHIBOJbBI Ha
OCHOBaHUU TOJYyYCHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYIIECTBEHHBIE NPU3HAKUA CTPOCHHS OMOJOTHYECKHMX OOBEKTOB: BUAOB, MNOMYJSIHHA, MPOIYIEHTOB, KOHCYMEHTOB,
penyLEeHTOB, OHOI€Ol€HO30B M OSKOCUCTEM, OCOOEHHOCTH IIPOLECCOB: HACJIEJACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa,
BUJI000pa30BaHuUs, IPUCTIOCOOIECHHOCTH OPraHU3MOB, ACHCTBHSI IKOJIOTUUECKUX (DaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEUIECTB U MMOTOKA YHEPTHU
B DKOCHCTEMaX, aHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTAa BELIECTB M OMOT€OXMMUYECKUX LIUKIIOB B Ouocdepe;

yMEHHUE MMPUMEHATH MOTyUYECHHbIE 3HAHUS JIJIs1 OOBSICHEHUSI OMOJIOTMUECKUX TMPOIECCOB U SBICHUM, JUTsI TPUHSITHUS IPAKTUUECKUX PEIICHUN B
MTOBCEIHEBHOM KU3HU C 1IeJIbI0 00ecrieueHrs 0e30MacHOCTH CBOETO 37J0POBbs U 370POBbsI OKPYKAIOIIMX JIFOJIEH, COOMI0AEHN HOPM IPaMOTHOIO
MOBEJICHUSI B OKpY’KalOUIeW MNPUPOJHON cpelle, MOHUMaHHWE HEOOXOAWMOCTH HCHOJIb30BaHUS JOCTH)KEHUH COBPEMEHHOM OMOJIOTHM IS
palMOHAIBHOTO MPUPOAOIIOIb30BAHNS;

YMEHHE pelIaTh AIeMEeHTapHbIe ONOJIOrMYECKUe 3a]aui, COCTABIISATh CXEMBbI IIEPEHOCA BEIIECTB U HYHEPTUH B 3KOcHcTeMax (IL[eNH MUTaHus);

YMEHHE BBINOJHATH J1a0OpaTOpHBIE M MPAaKTHYECKHWe paboThl, cOOMIOaTh MpaBuiaa Opu padbore ¢ y4eOHbIM U JaOOPaTOPHBIM
000pyIOBaHUEM;

YMEHHE KPUTUYECKHU OLIEHWBATh U UHTEPIIPETUPOBATh HHPOPMAIIHIO OMOTOTHYECKOTO COJIEPKaHusl, BKIIFOUAIOIIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3IMYHbIX HUCTOYHUKOB (CpelCcTBa MaccoBOM MH(pOpMallMU, HAYYHO-MOMYJISIPHbIE MaTepualbl), pacCMaTpUBATh II00ATbHbBIE SKOJOTHYECKHE
poOJIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE Cc03/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOIIeHHs, 0000111asi OMOIOTHYeCKyI0 MH(OPMAINIO U3 HECKOJIBKUX UCTOYHHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapar OHOIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acos

duekTpoHHbIe (LN (POBbLIE)

Ne i/m Konrposbnusie IIpakrunyeckue
MpPorpamMmblI Bcero obpa3oBaTeIbHbIE pecypchbl
padoThI padoTshI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble CHCTEMBI M KX OpraHU3aIus 1 https://m.edso0.ru/5T7SVKFTX
3 XUMHUECKUI COCTAaB U CTPOCHHUE KICTKH 8 1 https://m.edsoo.ru/YTLWW9JEO
4 YKusHenesTenpbHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
P
5 A3MHOICHUE H HEIHBHAYAIEHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
6 HacenCTBEHHOCTS H M3MEHTHEOCT 8 15 https://m.eds00.ru/ONPNXJ7X6
OpraHu3MOB
7 Cenexuist OpranH3MOos. OCHOBEI 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOJIOTHH
8 Pe3epBHoe Bpemst 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME
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https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KUIIACC

KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/m Konrpouabnsie IIpakrnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE PeCypChl
padoThI padoThI
1 DBOJIOLUOHHAS OUOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHMICHOBCHIE 1 PASBITHE A3 1 9 0.5 https://m.eds00.ru/OFLSB1YB5
3emuie
3 OpraHu3Mbl ¥ OKpYy’Karoiias cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
0
4 Coobutecta i dKozOrIHeCKie 9 https://m.eds00.ru/WXWAVS56F
CHCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNQN
BIIEE KOJIMYECTBO YACOB I1
OBII] O CTBO YACOBIIO 34 0 95

I[TPOTPAMME
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https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTnyeckue
n/m Bcero U3yuYyeHHs1 o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
1 buonorus B cuctemMe Hayk 1 https://m.edso0o.ru/02T4D1UI5
MeToabl mo3HaHUS KUBOU
npuposl. [IpakTudeckas
0 ol «U1
2 pabora N I enonesoratine 1 05 https://m.eds00.ru/GAB23860W
Pa3IUYHBIX METOIOB MIPH
U3yYCHUU OHOIOTHYECKIX
O00BEKTOBY
3 BHOIOTHTIECKHS CHCTSMEL, 1 https://m.eds00.ru/A7VOYD215
MPOIIECCHI U X M3YYCHHE
X i .
4 VIMITCCIIH COCTAB KICTICH 1 https://m.edso0.ru/L17LJ590V
Boga n MmuHepaibHbIe COJH
b .C
5 CITIEH, TOCTAR 1 CTPOCHIE 1 https://m.eds00.ru/\V33INUWSW
OeNKOB
depMeHThI — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
o]«
6 pabora Ne 1 «lsyuerivte 1 05 https://m.eds00.ru/\VBPPPBGCD
KaTaJIUTUYECKON aKTUBHOCTH
(depMeHTOB (Ha mpumepe
aMUJIa3bl WA KaTanas3bl)»
7 Yrnesoasl. JInnuael https://m.edsoo0.ru/OJ7NFITI5
8 Hykneunosbie kuciaoter. ATO https://m.edsoo.ru/WOELRA9B3
9 HcTopus u MeTO/Ibl H3y4EHUs https://m.edsoo.ruJXQMJOGM3
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https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

kieTku. Kierounas teopust

10

11

KieTka kxak 1ienocTHas KuBas
cucreMma

CtpoeHue 3yKapuoTHYECKOM
kieTku. JlaboparopHas pabota
No 2 «M3yuenue cTpoeHus
KJIETOK pPAaCTEHH, )KUBOTHBIX,
rpuboB 1 OakTepuil mox
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTIMCaHHE»

0.5

https://m.edsoo.ru/XDCLRAF1Q

https://m.edsoo.ru/KZ01W5LJY

12

13

OOMEH BelIeCTB WId
MeTa00IN3M

dorocuHTEe3. XEMOCUHTES

https://m.edsoo.ru/LOB313XYZ

https://m.edsoo.ru/\VV882FDGSF

14

15

DHepreTU4ecKuii 0OMeH

JKU3HEHHBIN ITUKIT KJIETKHU.
Jenenue knetku. MuTos.
JlaGopatopnas padora Ne 3
«HaoOmronerne Muto3a B
KJIETKaX KOHYMKa KOpPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

0.5

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

16

17

buocunTres 6enxka. Peakius
MaTPUYHOTO CHHTE3a
Tpancnsus — 6rocuHTE3
Oenka

https://m.edsoo.ru/540F4L77W

https://m.edsoo.ru/TEFDKDDWWM

18

Hexknerounsie hopMbl kU3HI
— BHUPYCHI

27

https://m.edso0.ru/9PGS5FAJB



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB

19

@opMBbl pa3MHOKEHUS
OpraHu3MOB

https://m.edsoo.ru/2JLXB4A0OR

20

21

22

23

Meiios

OO6pazoBanue 1 pa3BUTHE
TIOJIOBBIX KJIETOK.
O1ion0TBOpEHHE.
JlabopaTopHas padorta Ne 4
«M3ydeHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
NuauBuayanbHOE pa3BUTHE
OpraHHU3MOB

I'enernka — Hayka o

HaCJICOACTBCHHOCTH U
HU3MCHYUBOCTH

0.5

https://m.edsoo.ru/5SNUXK0X86

https://m.edso0.ru/C29L4DXB8

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTHU
HaCJIeIOBaHMsI TPH3HAKOB.
MonorubpuaHoe CKpenuBaHue

https://m.edsoo0.ru/YYQSG9WI2

25

26

JuruOpuHoe CKpenrBaHue.
3aK0H HE3aBUCUMOTO
HacJe0BaHUS IPU3HAKOB

CuenuieHHOE HaclIeJ0BaHUE
npu3HakoB. JlabopaTtopHas
pabota Ne 5 «3yuenue
pe3yIBTAaTOB MOHOTHOPUTHOTO
u }II/IFI/I6pI/I)IHOFO CKpCIIuBaHUA
y 1p030(HITbI Ha TOTOBBIX
MHUKpOTpernaparax»»

28

0.5

https://m.edsoo.ru/YSNANQ65V

https://m.eds00.ru/P2SQ5ZGN2



https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

T'enetuka nona. Hacneqosanue
MIPU3HAKOB, CIICTUICHHBIX C
IIOJIOM

https://m.edso0.ru/3GYGV47YM

28

29

30

N3MeHUYNBOCTb.
Henacnencreennas
M3MEHUYUBOCTH. JlabopaTopHas
paborta Ne 6. 3yueHue
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTIO psija U
BAPUALIMOHHON KPUBON»

Hacnencreennas
M3MEHYMBOCTB. JlabopaTropHast
pabota Ne 7. «AHanu3 MyTaluii
y Ipo30(UIIbl HA TOTOBBIX
MHUKpOIIpenapaTax»

I'enetuka yenoBeka

0.5

0.5

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

32

33

PesepubIit ypok. O600611eHIE
no teMe «HacnencTBeHHOCTE B
N3MCHYNBOCTH OpFaHI/I3MOB>>

CCJ'IGKI_[I/IH KaK HayKa " IIpouecc

MeToabl 1 JOCTHKEHUS
CEJICKLIUU PACTCHUH U
’KMBOTHBIX

https://m.edsoo.ru/E21XRS2EB

https://m.edsoo.ru/3128P3L98

https://m.edso0.ru/JSK306W0J

34

buotexHoorus kak oTpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

https://m.edsoo.ru/TAKI9E62K
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https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KUIIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero H3ydYeHHsi 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI

5 ,

1 BOTIOIITE H METOART €€ 1 https://m.eds00.ru/6KWQIKBKU
W3yYCHUS

2 Hetopus passiris 1 https://m.eds00.ru/0SWCA47SSX
MPEJCTaBICHUN 00 3BOJIIOLIUN

3 MUKpO3BOITIOIHUS 1 https://m.edsoo.ru/TOFAUE4ZP
[Momynsius Kak 3JeMeHTapHas
€IMHUIIA BUJIA U DBOJFOIHH.

4 Jlabopatopnas padora Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHUE BUJIOB 10
MOP(OJIOTHIECKOMY KPUTEPUIO)
JIBroKyIme CUiIbl

5 (amemeHTapHBIE PAKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
HBOJIIOLIUH
E i 0TO

6 CTCCTBCHIBII OTHOP 1 €10 1 https://m.eds00.ru/DY32BUDOO
¢bopmbl
Pe3ynbTaThl 3BONMIOLMY:
MPUCTIOCOOJIEHHOCTh
OpPTaHU3MOB U

7 BIL000pasoBaHHe. 1 05 https://m.eds00.ru/MWAJHSTLOB

JlaGopatopHnast pabota Ne 2
«Onucanue NpucrnocoOIeHHOCTH
OpraHusMa Hu €€ OTHOCUTEIHHOTO
XapakTepar»

30



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

Hamnpasnenus u nytu

8 https://m.edsoo.ru/PI1FI0OYV3
MaKpO3BOHIOHHH

9 HeoOpatumocTs 3BOMIOLIUH https://m.edsoo.ru/CLA9VC5JJ

10 Vcropust usHu Ha See u https://m.eds00.ru/MJIYY IMVX7
METOABI €€ I/I3yIICHI/I$I
r

11 HHOTEIbI HPOHCXOAICHIA https://m.eds00.ru/EKNHXBOS?2
JKU3HU Ha 3emiie

12 Passuie xusnu ua 3ewe no https://m.eds00.ru/ECINSTF62
apaM nu HepI/IOIIaM
OCHOBHBIe 3Tallbl 3BOJJIFOIIUN
paCTI/ITCHBHOFO H ) KUBOTHOI'O

13 mupa. [paxTirieckas pabora No 05 https://m.eds00.ru/7TK1LY0SCT
1 ((HSy‘-ICHI/Ie HNCKOITaEMBbIX
OCTaTKOB paCTeHI/If/'I U JKUBOTHBIX
B KOJINICKIIHUAX >

14 Cospemennas cuctema https://m.edsoo.ru/WSEXN9Y AK
OpFaHI/IquKOFO MI/Ipa

15 IBOIOIH HEITOBEKa https://m.eds00.ru/ADV3JERUE
(anTpoOMIOTEHE3)

16 Jlmwicyme cuitbt (paxTopei) https://m.eds00.ru/D7JZMBYPQ
aHTpPOTIOreHe3a

17 OCHOBHKIE CTa/IHH SBOMONMH https://m.eds00.ru/14G19MO4K
YecJIOBCKa
q

18 CJIOBCHCCKHE Pachl 1 https://m.eds00.ru/XL7OKC5PK
MPUPOJIHBIC aJIANTAINU YEeJIOBEKa
PesepBHbIit ypok. O60011IeHNE

19 o teme «BO3HMKHOBEHHE U https://m.edsoo0.ru/R6L7VY2GB

pa3BUTHE )XU3HU Ha 3eMiIie»

31



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

20

DKOJIOrus Kak HayKa

https://m.edsoo.ru/K46 KON56I

21

22

Cpensl oOuTanus u
HKOJIOTHYECKUE (PAKTOPHI

AlGuoTtnveckue HaKTophbI.
JlaGopaTopHnas padota Ne 3.
«Mopdodomnorudeckue
0COOEHHOCTH pacTeHUi U3
Pa3HBIX MECT OOUTAHHUSI.
Jlaboparopuas padota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYyCa)

0.5

https://m.edsoo.ru/DCOIEUICY

https://m.edsoo0.ru/G7NF3P1NM

23

24

25

buotuueckue GaxTopsl

DKOJIOTUYECKUE XapaKTEPUCTUKHI
nomysitun. [TpakTudeckast
pabora Ne 2 «IToxcuér
MJIOTHOCTHU MOMYJSLUNA Pa3HbIX
BHJIOB PaCTEHUI»

Coo0bmiecTBa OpraHu3MoOB —
OUOoIIeHO3

0.5

https://m.edsoo.ru/A6Z8MGNQOR

https://m.edsoo.ru/X42J6ABRN

https://m.edso0.ru/0T2K1PNGZ

26

27

28

DKOJIOTHYECKHUE CUCTEMBI
(3KOCHCTEMBI)

OcHoBHBbIE TIOKa3aTENN
9KOCUCTEMBI. DKOJIOTHUECKHE
nupamupl. CBONCTBA
skocucreM. Cykueccus

HpI/IpO,[[HBIe 9KOCHUCTEMbI

https://m.edsoo.ru/S1LIRWZMR

https://m.edsoo.ru/NSTEWOGPE

https://m.edsoo.ru/WIDMMUBC5

29
30

AHTpOHOFeHHBIe O9KOCHCTEMbI

buocdepa — rmobanpHas

32

https://m.edsoo.ru/\WRS65U3WC

https://m.edsoo0.ru/2X1VG5018



https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18

3KOCHUCTEMA 3EMITU

3aKOHOMEPHOCTH

31 1 https://m.edsoo0.ru/\VV5JT6B38Z
CYIIECTBOBaHUS OHOCHEpHI

32 Henoseuecrso B Gnocgepe 1 https://m.eds00.ru/HXCDHPXDJ
3eminn

33 CocymiecTBoBasHe NpUPOH! H 1 https://m.eds00.ru/187G37606
YeJI0BEYECTBA
PesepBHblit ypok. O60611eHNE

34 Tembl «Coo01ecTra 1 https://m.edsoo0.ru/SW5XCF3K6
HKOJIOTUYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME
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https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

MPOBEPSIEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
001ero ooOpazoBaHus

ChopMupoBaHHOCTh 3HAHMKA O MECTE M POJM OMOJOTHMH B CHCTEME HAy4YHOTO 3HAHHUS E€CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHOH KAapTHUHBI MHpAa W HAY4YHOI'O MHPOBO33PEHMS; O BKJIAJE
POCCHIMCKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHONW IPaMOTHOCTH Y€I0BEKa JJIs

pelLIeHHs KU3HEHHBIX 3a/1a4
YMeHue pacKpbIBaTh COAEp)KaHUE OMOJIOTMYECKUX TEPMUHOB U MOHATHUMN: KU3Hb, KJIETKA, OPraHU3M; METab0IU3M
(0OMEH BEeLIECTB U MPEBPALLEHUE SHEPIUN), FTOMEOCTa3 (CaMOpEryJsilus), ypOBHEBas OpraHU3alUsl )KUBBIX CHUCTEM,

caMOBOCIpou3BeieHrE (PEPOAYKIIHS ), HACIECTBEHHOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHE

YMeHue uznararb OMOJIOrMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAas, MyTalMoHHas), 3akoHbl (I'. Mennens, T.
Moprana, H.I1. BaBuiioBa) u yueHus (o meHTpaX MHOrooOpas3usi U MPOUCXOXKJIEHUS KylbTypHbIX pacteHuid H.U.

BaBI/IJ'IOBa), ONPCACIIATh I'PaHULIBI UX IIPUMCHHUMOCTH K JKUBBIM CUCTCMaM

YMmenune BJIaACTb METOJAaMH HAYYHOI'O ITO3HAHUA B ouooruu (H&6J’IIOI[€HI/I€ " OIMMCAHUEC KUBBIX CUCTEM, IMPOLCCCOB
u HBHGHHﬁ; opraHuzanuvs U IIPOBCIACHUC OMOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABUIKCHUC T'UMIIOTC3bI; BBIABJICHUC
3aBUCUMOCTH MCEXKAY HUCCICAYEMbIMU BCIUNYNHAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX

HAay4YHBIX HOHSITHfI, TeOpI/H\/JI 1 3aKOHOB, YMCHHC CJIaTh BbIBOJIbI HA OCHOBAHWH IMOJTYUYCHHBIX pGSYJIBTaTOB)

YMmenune BBIACIIATE CYHICCTBCHHBIC IMPU3HAKKW BUPYCOB, KIICTOK IMPOKAPHUOT W OYKApPHUOT, OJAHOKJIICTOYHBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB; 0COOEHHOCTH IponeccoB obMeHa BCIICCTB W MNPCBpAlICHUA JSHEPIrUMU B KIICTKE,
(I)OTOCI/IHTCBB., IIaCTUYCCKOIO H JDHEPIrCTUYCCKOIO 06MeHa, XCMOCHHTE3a, MHTO3Q, Meﬁo3a, OIJIOAOTBOPCHUA,

Pa3MHOKCHU A, THAUBUAYAJIbHOT'O Pa3BUTUA OPraHU3Ma (OHTOTCHCS)

YMenue MNPUMCHATH TTOJYYCHHLIC 3HAHUSA JJIA 0OBSICHEHHSI OMOJOTMYECKHUX mponeccoB u ﬂBHCHHﬁ, AJI TIPUHATUA

MPAKTUYCCKUX pCIJ_IeHI/Iﬁ B MOBCEIHEBHOM KU3HU B IEIIIX obOecneueHns OE30MaCHOCTH CBOETO 3A0POBbA U 3 10POBBA
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OKPYKaIOIIMX JIIOJIeH, COOII0ACHNSI HOPM TPAMOTHOTO TIOBEJICHUS B OKPY)KAIOILIEH MPUPOJHON cpelie; MOHUMaHHe
HEOOXO/IMMOCTH HCIOJIb30BAHUS JOCTHIKEHUH COBPEMEHHOW OMONOTHMH M OMOTEXHOJOTMH JUIS PAlOHAIBHOTO

MMpUpOAOIIOJIb30BAHUA

YMenue pemiaTth S3JICMCHTAPHBIC TI'CHCTHUYCCKHUC 3ada4d Ha MOHO- U ,HI/IFI/I6pI/IIIHOG CKpCIIMBAaHUEC, CHCIIJICHHOC

7 HACJIeI0BaHHUE; COCTABJIATH CXEMbl MOHOTMOPHIHOTO CKPELIUBaHMs Ul NpeAcKa3aHHus Haclle0BaHUs MIPU3HAKOB y
OpPraHU3MOB
3 VYMeHue BBIOJIHATH J1AOOpAaTOpPHBIE M IPAKTHYECKHE paldoThl, coOmoaaTh MpaBwia Mpu paboTe ¢ ydyeOHBIM U
1a00paTOPHBIM 000PYIOBaHUEM
YMeHue KpUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh HHPOPMALIUIO OMOJIIOTHYECKOTO COJEPKaHMsI, BKIIOYAOLIYIO
9 IICEBJOHAYUYHbIE 3HAHUS U3 Pa3INYHbIX UCTOUYHUKOB (CMMU, HayyHO-ITONYJIsipHbIE MAaTE€pHUallbl); ITUUECKUE acTIEKThI
COBPCMCHHBIX I/ICCJIGIIOBaHI/Iﬁ B 6I/IOJIOFI/II/I, MEAUIINHE, OHMOTEXHOJIOTHH
10 YMeHne co3iaBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOMICHHUs, 00001as OMOIOTHYECKYI0 HHPOPMALIUIO U3
HCECKOJIBKMX UCTOYHUKOB, I'PaMOTHO HCII0JIL30BATh MMOHSATHHHBIN armapar ouosoruun
11 KJIACC
Kon . o
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CpeIHEro
NpoBepsieMoOro
o0mero oopazoBaHus
pe3yJabTarta
ChopMHUpPOBAaHHOCTh 3HAHUW O MECTE€ U POJM OMOJOTMM B CHUCTEME HAy4YHOTO 3HAHMS €CTECTBEHHBIX HAyK, B
1 (OpMHpPOBAHUN COBPEMEHHOM €CTeCTBEHHO-HayYHOW KapTHHBI MHUpPa W HAy4yHOIO MHUPOBO33PEHHUS; O BKIAJe
POCCHIMCKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH; (PYHKIIMOHAIEHOW IPaMOTHOCTH YeJIOBeKa JUIs
PEUIICHUSA ) XKU3HCHHBIX 3a1a4
2 YMeHnE PaCKpbIBaThG COACPIKAHHUC OHMOJIOTHYECKUX TEPMHUHOB U TTOHSTHH: BU, IMOIYJIALUA, FeHO(i)OHJI, 9BOJIOIIHA,

JIBUKYLIME CUIBl ((haKTOpHI) 3BOJIOLUH, MPUCHOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHHE, HKOJIOTMYECKHE
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(dakTopbl, AKOCHCTEMa, MPOIYLEHTHI, KOHCYMEHTBI, PEIyLEHTH, LENH NUTaHHUSA, OSKOJOTUYECKas MHpaMuja,

OuoreorieHo3, buocdepa

YMeHnue uznarate OMojIorndeckue Teopuu (3BontonuonHas teopus Y. JlapBuna, cMHTETHYECKas! TEOPHUS IBOJIIOLINN),
3aKOHBI M 3aKOHOMEpHOCTH (3apozsimieBoro cxonacrtsa K.M. bapa, uepenoBaHus IJIaBHbIX HallpaBJIEHUH W IyTed
somonnu A.H. CeBeprioBa, yuenus o 6uochepe B.M. BepHanackoro), onpeaensrb rpaHUIlbl UX MPUMEHUMOCTH K

JKUBBIM CUCTCMaM

YmMmenue BJIaACTh METOJAMH HAYYHOI'O IIO3HAHUA B ouogoruu (Ha6J'IIO,Z[CHI/Ie " OIMMCAHUEC XUBBIX CUCTEM, IIPOLECCCOB
u ﬂBHGHHﬁ; opranuzanvsa MU IIPOBCACHUC OHOJIOrTYECKOr0 SKCIICPUMCHTA, BBIABUXCHHUC THUIIOTC3bI; BBLIABJICHHUC
3aBUCUMOCTH MCKAY HCCICAYEMbIMU BCIWMYMHAMU, 00BsICHECHHE IMMOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX

HAayYHBIX HOHHTHﬁ, Teopnﬁ " 3aKOHOB; YMCHHC CJIaTh BbIBOJbI HA OCHOBAHUH ITOJIYUYCHHBIX pCSYHbTaTOB)

YMmenue BbIACIIAITh CYHICCTBCHHBIC IIPU3HAKU CTPOCHUA OMOJIOTUYECKUX OOBEKTOB: BUJ0B, HOHy.II?HIPIfI,
MNpOAYLUECHTOB, KOHCYMCHTOB, PECAYLICHTOB, 6I/IOFeOI_[eHO3OB H 5KOCHCTEM, 0COOEHHOCTH IMpoucccoB HaCHeﬂCTBeHHOﬁ
U3MCHYHNBOCTH, CCTCCTBCHHOI'O 0T6opa, BH,Z[OOGpaSOBaHI/IH, HpI/ICHOCO6J'ICHHOCTI/I OpraHusmMoB, HeﬁCTBHH
OKOJOTHYCCKHUX q)aKTOpOB Ha OpraHu3Mbl, ICPCHOCA BCHICCTB W IIOTOKA DHCPIrUr B S3KOCHCTCMAX, aHTPOIMOICHHBIX

M3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPyTOBOPOTa BELECTB M OMOT€OXUMHUYECKUX LIUKIIOB B Ouochepe

YMmenune MNPUMCHATH ITOJYYCHHBIC 3HAHUSA IJIA 00BACHECHHUS OHOIOTHYCCKUX mponeccoB U 5[BJ'I€HI/II\/JI, AJId TIPUHATUA
MPAKTUYCCKUX peI_[IeHI/Iﬁ B MOBCEIHEBHOM KU3HU B IEIIIX obecneueHns OE30MaCHOCTH CBOETO 3A0POBBA U 3M0POBBA
OKpYZKaromux J'IIO,Z[CI\/'I, CO6J'II-O,Z[€HI/I}I HOPM T'paMOTHOTI'O NMOBEACHUS B oxpyxcaromeﬁ HpHpOHHOﬁ cpeaec; MOHNMaHue

H€06XOI[I/IMOCTI/I HUCITIOJIBb30BaHUA )IOCTI/I)KGHI/II\/'I COBpGMGHHOfI ouooruu AJIg paiuOHaJIbHOI'O NPHUPOAOIIOJIb30BaAHUA

YMeHnue pemaTtb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3ala4yi, COCTABJIATH CXEMbBI IICPEHOCA BCHICCTB W OHCPIUHU B

9KOCUCTEMaX (LIeTIH MTUTaHMS)

YMeHue BBINOJNHATH JIAOOpAaTOpHBIE M TpakTHUeCKHue padoThl, coOIr0AaTh MpaBuia Npu paboTe ¢ yueOHbIM U

1a00paTOPHBIM 000PYIOBaHHEM

YMeHue KpUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH UHPOPMAIIHIO OMOIOTUYECKOTO COAEPIKAHUSI, BKIIOYAIOLIYIO

NICEBJOHAYYHbI€ 3HAHUS U3 Pa3IUYHbIX HUCTOUYHHMKOB (CMMU, HayuHO-mMOMYyNspHBbIE MaTepHalbl); paccCMaTpUBATh
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ry100anbHbIe HKOJIOTHYECKHE TMPOOJIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHIO K HHUM COOCTBEHHYIO
HO3HLIUIO

10

YMeHue co3naBaTbh COOCTBEHHbBIE MUCbMEHHBIE U YCTHBIE COOOIIEH!s, 00001as OHOIOrNYecKy0 HHPOPMAIHIO U3

HCCKOJIBKUX UCTOYHUKOB, 'PaMOTHO HUCII0JIb30BAaTh MMOHSATHHHBIN armapar OHOIOruHr
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ITPOBEPAEMBIE JIEMEHTbI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 buonorus xak Hayka
11 Buonoruss — Hayka o xuBOil mpupoze. Poip Ouonoruu B (GOpMHpPOBAHWU COBPEMEHHOH Hay4yHON KapTuUHBI Mupa. Cucrema
' OMOJIOTUYECKUX HAYK
12 MeToapl TO3HAHUS >KUBOM MPUPOABI (HAOMIOACHUE, SKCIEPUMEHT, OMHCAaHUe, U3MEpEeHUe, KiaccuduKaius, MOJAeIUpOBaHUE,
CTAaTUCTUYECKass 00pabOTKa JaHHBIX )
2 JKuBble cucTeMBbl U UX OpraHu3anus
2.1 JKuBbie cucteMbl (OHOCHUCTEMBI) KakK MpeaMeT u3ydeHus ouonoruu. CBoiicTBa GMocucTeM U UX pasHooOpasue
29 YpoBHH oOpraHuzanuu OUOCHCTEM: MOJEKYISIPHO-TEHETHUECKUN, KIIETOUHBIM, OpPraHW3MEHHbIH, MOMYISIMOHHO-BUI0BOM,
' HKOCUCTEMHBIH, OnocepHbIit
3 XVMHYECKUH COCTaB U CTPOCHUE KIIETKU
31 XUMUYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JEMEHTHI: MAaKpOdJIEMEHThl, MHUKPO3JIeMEHThl. Boga M MHUHepanbHbIE BEIlIECcTBa.
' @YHKIMH BOJbI U MUHEpAIbHBIX BeleCTB B KieTke. [loanepkanne ocMoTH4eCcKOro 6anaHca
benku. CocraB u crpoeHue O€nKOB. AMHUHOKHCIOTBI — MOHOMeEpbI OenkoB. HezameHuMBble M 3aMEHUMbIE aMUHOKHCIIOTHI.
AMUHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJEKyNbl (IepBUYHAs, BTOpPUYHAs, TPETUYHAs W YETBEPTUYHAS
3.2 CTPYKTYpa). XuMHUECKHe CBOMCTBa OenkoB. bronornueckue GpyHkImu 6enkos.
®epmeHTBl — Ouonorndeckue kKaTtanuzaTopbl. CTpoeHue (¢(epMeHTa: aKTUBHBIM ILIEHTp, cyOcTpaTHas cHenuu(pUYHOCTD.
Kodepmentsl. Buramunbl. Otiauunst pepMeHTOB OT HEOPraHUYECKUX KaTalu3aTopOB
VYraeBoabl: MOHOCaxapuabl (TII0K03a, pudo3a U J1e30KCHpr003a), Aucaxapuabl (caxaposa, JJaKTo3a) M Mojucaxapusl (Kpaxmad,
3.3 TJIMKOTEH, 11eJUTI0103a). bruomornueckue GyHKIIUA YTIE€BOOB.
Jiunuasl:  TpUTAULEpHUabl, cTepounsl, Qochomunuasl. ['mapodunbHO-THAPOPOOHBIE cBoOiicTBa. buonornueckue QyHKIMH

38



JIUIIUAOB. CpaBHeHI/Ie YrJjicBOJA0B, OCJIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MmoHOMepbl HyKIeMHOBBIX KucaoT. Ctpoenne u Gpynkmuu JJHK. Ctpoenue

34 u pynkuuu PHK. AT®: ctpoenue u GpyHKIIIH
3.5 Huronorus — Hayka o kierke. Knerounas reopust. MeTo bl H3y4eHHs KIETOK
36 Knerka xak menoctHas xwuBast cuctema. OOImMe MpU3HAKK KJIETOK: 3aMKHYTas HapyxkHas memOpana, monekynsl JJHK kak
' TeHETUYECKUH ammapar, CHCTeMa CHHTEe3a Oelka
37 Tunsl KIETOK: 3yKapuoTudeckas U npokapuoruueckas. OCOOEHHOCTH CTPOEHUS MPOKapUOTHUECKON KieTku. KierouHas creHka
' O6aktepuii. CTpoeHHE 2yKapuOTHIECKOHN KiIeTKU. OCHOBHBIE OTIUYHS PACTUTEIbHOMN, )KUBOTHOW U TPUOHON KIIETKU
[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsI CTEHKA, TITMKOKAIHUKC, uX (pyHkuuu. [Tnazmarndeckas memOpana, e€ CBOWCTBA U
¢ynkiuu. [utomnasma u e€ opraHoujsl. OgHOMEMOpaHHBIE OPraHOM[bI KJIETKH: 3HJoIuIa3MaTuyeckas cetb (OIIC), ammapar
3.8 I"onbxu, m3ocoMel. [1oyaBTOHOMHBIE OpraHOUIBI KIETKA: MUTOXOHAPUY, IutacTuabl. [IponcxoxaeHre MUTOXOHAPUI U IUIACTH.
Buppr nmactua. HemeMOpanHbIe OpraHOWABI KIETKH: pUOOCOMBI, KJICTOUYHBIA HEHTpP, PECHUYKH, KXI'yTUKUA. DyHKINN OpraHouioB
KJIETKU. BKirrouenus
3.9 SAnpo — perynsaTopHbli HeHTp KieTku. CTpoeHue sijpa: siiepHas 000J104Ka, KapuoIia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
3.10 TpaHcnopT BeliecTB B KJIETKE
4 KusHenesTenbHOCTh KIETKH
OOmeH BemiecTB, WM MeTa00IU3M. ACCUMUIIALMS (TJIACTUYECKUM OOMEH) M ITUCCUMMIIALNS (SHEpreTHUecKuili oOMeH) — JiBe
4.1 CTOPOHBI €IMHOTO Ipolecca MeTaboar3Ma. THIBI 0OMeHa BellecTB: aBTOTPOoGHBIN 1 retepoTpodHsbIil. Poib pepmeHTOB B 00MeHe
BELIECTB U IIPEBPALLICHUH JHEPTUU B KIIETKE
®otocunTe3. CBetoBas W TemMHOBas (a3bl (orocuHTeza. Peakuum ¢orocunTesa. DpdhekTuBHOCTh (HOTOCHHTE3a. 3HAUYECHUE
49 dorocuHTe3a I KU3HU Ha 3emie. BiausHue ycnoBuil cpelpl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIMIEHUS €r0 MPOAYKTUBHOCTH Y
' KYJIbTYPHBIX PaCTEHUH.
XeMocuHTEe3. XeMOCHHTE3UpYIole OakTepuu. 3HaUYeHHE XEMOCHHTE3a JUTsl )KU3HU Ha 3emiie
4.3 OHepreTuyecknii oOMeH B KieTke. PaciueruieHue BeIIeCTB, BBIIEICHHE U aKKyMYJIHPOBAaHUE SHEPrUM B KIETKE. Tarbl

39



sHepreTuueckoro obmena. [nmkonm3. bpoxkenue u ero Buabl. KHCIOpPOTHOE OKHCIEHHE, WM KIETOYHOE JbIXaHUE.

O} PeKTUBHOCTD IHEPTrETHIESCKOT0 0OMEHa

4.4

Peakuuu marpuuHoro cunres3a. ['enetmueckass uHpopmamus u JIHK. Peanmzanms renermdeckoil mHpOpManMu B KIETKE.
I'enernueckuit kog u ero cBoicTBa. Tpanckpumus — marpuudblii cuaTe3 PHK. Tpancnsamust — 6unocunres 6enka. Koguposanue

aMUHOKHCIIOT. Posib pubocom B OMocuHTE3€e OeiKa

4.5

5.1

5.2

Heknerounsie dopmbl xu3Hu — BuUpychl. Mcrtopus otkpweitusi BupycoB (JI.M. MBanoBckuii). OCOOEHHOCTH CTpOCHUS U
KU3HEJEATeNIbHOCTH BHUpPYcOB. bakTtepuodaru. bonesnu pacrteHuil, »XKMBOTHBIX U 4YEJIOBEKa, BbI3bIBa€MbIC BUpycamu. Bupyc

umMmyHoedunura gyenoseka (BMUY) — Bozoyaurens CITNa. [Ipodunaktuka pacnpocTpaHeHUs] BAPYCHBIX 3a00JIeBaHUIA
Pa3smHoOXeHue 1 HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB

KneTounslii nuki, UM KU3HEHHBIN UK KieTku. MuTepdasza u muto3. Ilporneccsl, nporekaromue B untepdasze. Pemnukanusa —
peakmust matpuunoro cuHtesa JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN Ha00p — KapuOTHUI. [[UTIJIOMIHBIA U TaruIOWIHBIN
XPOMOCOMHBIC HA0OPBI. XpoMmaTubl. L{uToiornueckrne 0OCHOBBI PA3MHOKEHHUS U MHIUBHIYAILHOTO Pa3BUTHS OPTaHU3MOB.
Henenne knerkn — muto3. Cragum mutosa. IIponeccel, mpoucxoasiye Ha pa3HbIX CTaAUsAX MHUTO3a. buosiormueckuil cMbica
MHUTO3a

@DopMBbI pa3MHOXKEHHUS OPraHU3MOB: 0€Croioe U MosoBoe. Buapl 6ecmonioro pa3MHOKEHHS: JelIeHue HaJBOe, TOYKOBAHUE OJIHO-
U MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHHE, BETETAaTUBHOE pa3MHOXKEHHE. VCKycCTBEHHOE KIOHUPOBAHHE OPTraHU3MOB, €0

3HAYCHUEC OJI CCIICKIIUU

5.3

[TonoBoe pa3zMHOXKEHUE, €r0 OTIIMYUS OT OECION0rO.
Meiios. Craguu meito3a. [Iporeccsl, mpoucxoasimue Ha craausx merosa. [loBemenue xpomocom B meitoze. Kpoccunrosep.

buonornueckuii cMBICIT 1 3HaYEeHUE Melo3a

5.4

5.5

I'amerorenes — mnmpomnecc O6pa30BaHI/ISI IMMOJIOBLIX KJICTOK Y JKUBOTHBIX. ITonoBele XKene3bl: CEMEHHMKH U SIUYHUKU. O6pa3OBaHI/IC n
Pa3BUTHUC IIOJIOBBIX KJICTOK — TaMCT (CHCpMaTOSOI/IIL, ﬂﬁHCKHCTKa) — CIICPMATOICHE3 U OOI'CHC3. OcobeHHOCTH CTPOCHUMA

SMIEKJIETOK U criepMaro3onioB. OmnonorBopenue. [laprenorenes

WnauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpPHOHANbHOE pa3BUTHE (dMOpHOreHe3). OTambl SMOPHOHANBHOTO Pa3BUTHS Y

MO3BOHOYHBIX JKUBOTHBIX: JIpOOJIeHNE, racTpyianus, opranorenes. [loctamOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIEHOTO
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pasBUTHS: TpsAMOE, HempsiMoe (JIMYMHOYHOE). BimsHue cpeasl Ha pa3BUTHE OPraHM3MOB; (DAaKTOpPBI, CIIOCOOHBIC BBI3HIBATH
BPOXIAEHHBIE YPOJCTBA.

Poct n Pa3sBUTHC paCTCHI/Ifl. OwnTorenes MBETKOBOI'O pacTC€HuA: CTPOCHUE CEMCHH, CTaAUU Pa3BUTUA

HaCJ'IC,I[CTBeHHOCTI) 1 USMECHYUBOCTHb OPraHN3MOB

6.1

6.2

6.3

6.4

6.5

[Tpenmer u 3agaun reHeTuku. Mcropus pa3BuTHs reHeTUkd. Bxiiag poccuiickux u 3apyO0eXHbIX YUEHBIX B Pa3BUTHE T'€HETUKU.
MeTtopl TeHEeTUKH (THOPUIOTOTUYECKHI, TUTOTCHETUYECKUH, MOJIEKYIISIpHO-TeHeTnYeckuii). OCHOBHbIE T€HETUYECKUE MTOHSITHS.

I'enernueckas CHUMBOJIMKA, UCIIOJIb3YCMasd B CXEMax CerH_[I/IBaHI/Iﬁ

3aKOHOMEPHOCTH HACJEeIOBaHUS NPU3HAKOB, YcTaHOBIeHHbIe [. Mennenem. MoOHOrHOpUAHOE CKpellMBaHUE. 3aKOH
eAMHO00pa3us THOPUIOB MEPBOTO MOKOoJeHUs. [IpaBuiio TOMUHUPOBaHUS. 3aKOH paCIIeIICHHs TPU3HAKOB. | UTIOTE3a YHUCTOTHI
ramer. IlosiHOE ¥ HENOJIHOE TOMUHHUPOBAHHUE.

JurubpunHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HAcleJOBaHHUS NpU3HAKOB. llUTOreHeTHYecKue OCHOBBI JTUTHOPHIHOTO
CKpeLIMBaHUs. AHAIM3UPYIOIIEe CKpellrBaHue. Vcnonp30BaHue aHANM3UPYIOIIETO CKPEIIMBAHUA Il ONpPENETICHUsl FeHOTHUIA

ocoou

CueruienHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY Hacle[OoBaHUIO reHOB. Hapyiienue crensieHus
TEHOB B Pe3yJIbTaTe KPOCCUHTOBEpa. XPOMOCOMHAsI TEOPHUsl HACJIEICTBEHHOCTHU. | eHeTHUeCcKHe KapThl.
I'enernka nosa. XpoOMOCOMHOE ONpPENEIECHHUE 10Ja. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIE U TeTepOraMeTHbIE

OpTraHHU3MBI. HacnengoBanue MMPU3HAKOB, CHCIVICHHBIX C ITOJIOM

N3meHunBOCTh. BHbl N3MEHUNMBOCTH: HEHACJIECTBEHHAs U HACJIEICTBEHHas. Poib cpenbl B HEHACIEACTBEHHON U3MEHYUBOCTH.
XapakTepucTuka MOAM(PUKALIMOHHON M3MEHYMBOCTH. BapuanmoHHbIN ps U BapualMoHHas kpuBasi. Hopma peakiuu npusHaka.

KonunuecTBeHHbIe 1 KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAU(PUKALMOHHON U3MEHYMBOCTH

HacnenctBenHast, MM TeéHOTUIIMYECKAs, M3MEHUMBOCTh. KOMOMHATHBHAS M3MEHUMBOCTh. Mei03 U MOJIOBOM MpoIiecc — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. MyTanroHHas u3MeH4YnBOCTh. Kiaccudukanus myTaruil: reHHble XpOMOCOMHbBIE, T€HOMHBIE.
Yacrora u npuyuHbsl MyTanuil. Myrarennble ¢akTopbl. 3aKOH TOMOJOTHYECKUX PSAAOB B HacieACcTBeHHOW u3MeHunBoctd H..

BasuiioBa

6.6

I'eneruka demoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEIC MCTOAbBI TCHCTHUKH YCJIOBCKA: FCHCaHOFHQCCKHﬁ, 6HH3HCHOBBII>1,
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LUTOTEHETUUECKUN, OMOXUMHUYECKUH, MOJIEKYISIpHO-TeHeTH4YecKuil. COBpEMEHHOE ONpEEIIEHUE T'€HOTUIA: IOJHOT€HOMHOE
CEKBEHHPOBAHKE, TCHOTUIIMPOBaHHUE, B TOM uuncie ¢ nomoiuisio [11[P-ananu3a. HacnencTBeHHble 3a00€BaHUs YEIOBEKA: TCHHbIE
0ose3HH, OOJIE3HM C HACIENCTBEHHOM IpeapacHojOkKEeHHOCTbIO, XpOMOCOMHbIE Oosie3HH. CoMaTHYeCKHMEe U T'€HepaTHUBHBIE
mytaiuu. [IpuHOune! 310poBoro odpasa KM3HM, TUArHOCTUKH, MPO(UIAKTUKM U JIeYEHUs T'eHeTHYeckux Oosie3Hel. Menuko-
FEHETUYECKOE KOHCYJIbTUPOBaHKE. 3HAUEHUE MEIULIMHCKON N'€HETUKHU B IIPEJOTBPAILCHUN U JICUEHUU N'€HETUUECKHUX 3a001€BaHUI

YCJIOBCKAa

Cenexnuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekiusi Kak HayKa M MPoIIecC. 3apoKIeHUEe CeNeKuu U goMmectukanus. Yuenue H.M. BaBuioBa o nieHTpax mpoucxXoXaeHUs 1

MHOFOO6paSI/IH KYJIbTYPHBIX paCTeHHﬁ. ]_[eHTpBI IMPOUCXOKACHUSA JOMAIITHUX KNBOTHBIX. COpT, mopojaa, mraMm

7.2

7.3

CoBpeMeHHbIE METO/bl CeleKIUH. MacCoBbI W WHAMBUIYaTbHBIH OTOOPHI B CENEKIIMH PACTEHUM U KUBOTHBIX. OIleHKa
JKCTepbepa. bianm3kopoaCcTBEHHOE CKpemuBaHue — WHOpuAMHT. Yucrtas nauHUsA. CKpeluMBaHUE YUCTBIX JIMHHH. ['eTeposuc, nuiam
rubpuanas cuna. HepoiacTBeHHoe ckpemmBaHue — ayrOpuauHr. OtaanénHas rulpunuzanus u e€ ycnexu. VcKyccTBEeHHBIN

MyTarc¢He3 v MOJYUCHUC MMOJIMIIOUI0B. I[OCTI/DKCHI/I?[ CCIICKIIMH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorus kak oTpacib HNPOM3BOJCTBA. I'eHHass MHXKeHepus. Otambl cozgaHus pekomOuHanTHOM JIHK u TpaHcreHHbIx
opranu3moB. Kinerounas wunxeHepus. Kierounele KynbTypbel. MHKPOKIOHAIbHOE pa3MHOXEHHE pacTeHuid. KiioHupoBaHue
BBICOKOTIPOJJYKTUBHBIX CEIbCKOXO3SIHCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKHe M 3Thdeckue mnpobiembl. MO — reHernyecku

MO,Z[I/I(l)I/II_[I/IpOBaHHBIC OpTraHHU3MbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

DBOJIOLMOHHAS OUOIOTUS

1.1

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBI/I,[[CTC.HBCTBE[ aBoaoLMU. IlaneoHTonornyeckue: IOCIea0BaTeIbHOCTh IIOSBIIEHUS BUAOB B ITAJICOHTOJOTHYECKOM JICTOIIUCH,
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1.2

1.3

nepexoanbsie Gopmbl. buoreorpaduueckue: cxonacTBo u pasznuuue ¢ayH U GIOp MaTEPUKOB U OCTPOBOB. DMOPHOIIOTUYECKHE:
CXOJCTBA U PA3IN4Usi SMOPHOHOB Pa3HBIX BHUJOB IMO3BOHOYHBIX. CpaBHUTEIHLHO-AaHATOMUYECKHE: TOMOJIOTHYHBIC, aHAIOTUYHBIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKUE: CXOJCTBO MEXaHHW3MOB HACJEJICTBEHHOCTH M OCHOBHBIX
MeTab0IMUECKUX IIyTeN Y BCEX OpraHu3MOB

Opomononnas teopust Y. JlapBuna. Ilpennocbuiku BO3HMKHOBEHHS JapBUHMU3MA. [IBIKyIIME CHIIbI 3BOJIIOIMU BHUIOB IO
HapBuHy (uM30BITOYHOE pa3MHOKEHHE TPU OrPAaHUYCHHOCTH PECYpPCOB, HeompeneinéHHas H3MEHYUBOCThb, Oopbba 3a

CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckas teopusi sBomounn (CTD) u ocHOBHbIE €€ moJsiokeHus. MukposBostonus. [lomymnsiusa kak eIuHUIAa BUJA H

3BOJIIOIIUN

1.4

1.5

JBwxyue cuibl (GakTopbl) 3BOJIOLNMM BUAOB B Ipupoje. MyTalMOHHBIM mpolecc M KOMOMHATHBHAs WM3MEHYMBOCTD.
[omynsmonHbie BOJMHBI U Apeiid renoB. M3omsuus m murpanus. EctecTBeHHBIN 0TOOp — HampaBISIONIAN (PAKTOp IBOJIOIHH.
@DopMbI €CTECTBEHHOTO 0TOOPA.

[TprucrocoOIeHHOCTh OPraHU3MOB KaK pe3yjbTaT 3BONIONMU. [IpuMepsl MpUCHOCOONEHU y OpraHu3MoB. ApoMop¢o3bl H
HMOaJanTaluu.

Bun u Bunoo0pazoBanue. Kpurepun Buga. OcHOBHbIE (OpPMBI BUJ000pa30BaHus: reorpaduyeckoe, SK0I0rHueckoe

MaKpOBBOHIOI_II/ISI. (DOpMH OBOJJIOIHNHA (I)I/IJ'IeTI/I‘{eCKaH, JAUBCPICHTHAsA, KOHBCPIrCHTHAA, IapaJlJICJIbHAs. HCO6paTI/IMOCTB 9BOJIIOIIMHA

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

2.1

2.2

JloHay4Hble MpEICTaBICHUS O 3apOKICHMM >KM3HU. HayuHble THUIIOTE3bl BO3HMKHOBEHMs XHM3HM Ha 3emuie: aOuoreHes H
naHcnepMus. XUMHYECKas SBOJIIONMS. ODKCIEPUMEHTAIbHOE IOATBEPXKACHUE XHMHUYECKOW »sBosounu. HaudanbHble 3Tamnbl
6uosornyeckoit sBomonuu. I'nnoreza PHK-mupa. IlepBrie kietkn u ux 3pomonus. PopMupoBaHHE OCHOBHBIX TPYII KHBBIX

OpraHu3MOB

Pazputne xu3Hum Ha 3emuie mo 3paM W nepuojaM. Karapxeil. Apxeiickas u nporepo3orickas 3psl. [laneosoiickas spa u eé€

NEepUoJIbl: KeMOPHICKUNA, OpAOBUKCKUH, CHIIYPHUICKHM, NEBOHCKMN, KaMEHHOYTOJbHBIM, MepMckuil. Me3o3oiickas spa u eé
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MEPUO/IbI: TPUACOBBIN, OPCKUM, MEIOBOM.
Kaitno3oiickas 3pa u €€ nepropl: MAJICOrCHOBbINM, HEOTCHOBBIN, aHTPOIIOICHOBBINA. XapaKTEpUCTUKA KIMMaTa U T'€0JIOTHYECKUX
nporeccoB. OCHOBHBIE 3Tanbl 3BOJIOLMHU PACTUTEIBHOTO M >KMBOTHOTO MHUpa. ApoMoOp(o3bl y pacTeHUH U KUBOTHBIX.

[losiBiieHME, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB

2.3 Cucrema OpraHMu4ecKoro MMpa Kak oTpaxxeHue 3BOOIUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB
OBoronus 4enoBeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue npeacTaBieHUIl O MPOUCXOXKACHUU yesloBeKa. MeToapl M3ydeHus
24 anTponoreHe3a. CXoACTBa U P3Ny YEJI0BEKA U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHNE YETIOBEKA.
' JBmwxkymnme cuibl (pakTopsl) aHTpororeHe3a. HacnencTBeHHass H3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOmecTBeHHbI 00pa3
’KU3HU, U3TOTOBJIEHUE OPYIUH Tpyla, MBILUICHUE, pEYb
OcCHOBHBIE CTaAMM M BETBHU 3BOJIOLMU 4YEJIOBEKA: aBCTpajonuTeku, YenmoBek ymenbid, Uenosek mnpsamoxonadimui, Yemosek
2.5 HeaHaepTanbckuil, UenoBek pasyMmHblil. Haxolku HMCKoONaeMbIX OCTaHKOB, BPEMs CYLIECTBOBAHMS, 00JACTh PacHpOCTPaHEHUS,
00BEM T'OJIOBHOTI'O MO3ra, 00pa3 KU3HHU, Opyaus
Yenoseueckue pacbl. OCHOBHbBIE OOJIBIIME pachl: €BpOICOUHAs (eBpas3uiickas), Herpo-aBCTpajoOuaHas (PKBATOpHAJIbHA),
2.6 MOHIOJIOUAHAsA (a3MaTCKO-aMepuKaHCcKas). UepTsl MpPHUCIOCOOIEHHOCTH IMPEJCTaBUTENEH YEIOBEYECKMX pac K YCIOBHSIM
CylecTBOBaHMs. ENMHCTBO yenoBedeckux pac. Kpurrka pacusma
3 Opranu3Mbl 1 OKpyKaroias cpeia
31 Okosorust Kak Hayka. 3aJa4ud U pa3felbl dKOJIOTUU. MeTonbl 3KOJIOIMYECKHX HCCIIEA0BaHUM. DKOJIOTMYECKOe MHUPOBO33pPEHHE.
' Cpenpl 0OuTaHNs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IyIIIHASA, IOYBEHHAs, BHYTPHOPTaHU3MEHHAs
3.2 Okonorndeckue (axrtopsl. Kiaccuukaius >KOJOrMUECKUX (PaKTOPOB: aOMOTHUECKHE, OWOTHYECKHE M aHTPOIOTCHHBIE.
' JleiicTBre SK0IOrHYecKUX (aKTOPOB HA OPraHU3MBbI
33 AbGunotnyeckue QaxkTophl: CBET, TeMmIleparypa, BiIaXHOCTb. PotonepuoausMm. IIpucnocobieHus OpraHU3MOB K JIEHCTBUIO
' abnoTtnyeckux GaxTopoB. bruonornueckue puTMel
3.4 buotnueckue ¢dakropel. Buabl OMOTHYECKMX B3aUMOACWUCTBUI: KOHKYpPEHIMs, XMIHMYECTBO, MApa3HTHU3M, MYTYyalaH3M,
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KOMMEHCaJIU3M (HaxJIeOHMYECTBO, KBApTUPAHTCTBO), aMEHCAIN3M, HEUTpanu3M. 3HaueHuEe OMOTHYECKHX B3aMMOICHCTBUM Ui

CYLICCTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COO6H.[CCTBaX

OKOJIOTUYECKHE XapPAKTCPUCTHUKHU TIOITYJIAIUHA. OCHOBHBIC II0KA3aTEIIN NomyJjdanuuu: 4YUCJICHHOCTb, INIOTHOCTB, POXKIAAECMOCTbD,

3 CMEPTHOCTb, IPUPOCT, MUTpalus. J[MHAMMKa YUCICHHOCTH NOMYJISALUH U €€ perysnus
4. Coo01iecTBa 1 3K0JI0rMYECKHE CUCTEMBI
a1 Coo0bmiecTBo opraHu3mMoB — OuoneHo3. CTpyKkTypbl OuoOlLleHO3a: BUAOBAs, IPOCTPaHCTBEHHAs, Tpodudeckas (muiesas). Buabl-
' noMuHaHTEL. CBS3U B OHOIIEHO3€E
Okonorndyeckue cuctembl (9kocucteMsl). Ilonarme 00 »skocucreme U OuoreoneHo3e. DyHKIMOHAIBHBIE KOMIOHEHTHI
HKOCHUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTHI, pelyleHThl. KpyroBopoT BeliecTB M MOTOK 3HEpPruM B 3kocucreMme. Tpoduueckue
4.2 (mumieBble) ypoBHM dKocucTeMmbl. [lumeBbie menn u cetu. OCHOBHBIE TIOKA3aTelIM AKOCHUCTEMBI: OuWomacca, MPOIYKIIHSL.
DKOJIOTHYEeCKHE MUPaMUAbL: MPOMYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOMCTBa 3KOCHCTEM: YCTOHYMBOCTb, CaMOPETYJISALMS,
passutue. Cykueccus
[TpupoaHble 3KOCHUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCUCTEMA XBOMHOIO MIIM IIMPOKOJIMCTBEHHOIO JIeca.
43 AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOo3KocucTeMbl. bruonoruueckoe u Xo3siCTBEHHOE 3HAUEHUE arpO3KOCHUCTEM
' 1 ypOOIKOCUCTEM.
buopasnoobpasue kak gakTop ycroitunBocTH 3kocucteM. CoxpaHeHHe OMOJI0rHYecKOro pa3Hooopasus Ha 3emiie
VYuenne B.M. Bepuanckoro o Ouocdepe. I'panuibl, coctaB u cTpykTypa Ouocdepsl. XKuBoe BemiectBo M €ro (yHKIHUH.
W OcobenHoctu Ouocepsl Kak T100adbHOM 3KocHcTeMbl. JlMHaMuyeckoe paBHOBecHMe U oOpaTHas CBs3b B Ouocdepe.
' KpyroBopoTsl BemiecTB 1 OMOT€OXUMUYECKUE ITUKIIBI 3JIEMEHTOB (yriiepoia, a3oTa). 30HabHOCTh Ouochepbl. OCHOBHBIE OHOMBI
CyIIH
45 YenoeuecTBo B Onocdepe 3eminn. AHTpOIIOreHHbIe n3MeHeHHs B Onocgepe. [1o0anbHbIe 9K0I0Orn4YecKre MpoOIeMBl.

OcHoOBa paIMOHAILHOTO YIIPABJICHHS PUPOAHBIMUA PECYPCAMHU U WX UCTIOJIb30BaHUE. JJOCTHKEHUST OMOJIOTHH U OXpaHa MIPUPOIBI
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. buonorus. 10 xnacc. [laceunuk B.B., Kamenckuii A.A., PyonoB A.M. u np.; Ilon penakmueii Ilaceunuka B.B. AxumnonepHoe o011ecTBO

«M3paTenbcTBO ((HpOCBeH_IeHI/Ie»

2. Buonorus. 11 xmacc. ITaceunnk B.B., Kamenckuii A.A., Py6mo A.M. u nap.; Iloxg penakumeit [Taceunnka B.B. AkmuonepHoe oOIIECTBO

«M3narenbcTBO «lIpocBemenune»

METOANYECKHUE MATEPUAJIBI V1A YYUTEJIA

Bbuomnorus. [Toypounsie pazpadorku. 10-11 knaccel. bazossiit ypoBens. [laceunuk B.B., llIsenos I'.I"., Epumosa T.M. — M.: IIpocsenienne, 2023. —

240 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bu6mmoreka [IOK
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