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ITOSACHUTEJ/IbHASA 3AITNCKA

[lpu pa3paboTke TMporpaMMbl 10 OWOJIOTUM TEOPETUYECKYI0 OCHOBY [IIsI
oripejie/ieHUs1 TIOAXOZ0B K (DOPMUDOBaHUIO Cojiep)KaHus yuyeOHOro mpeamera
«buosorusi»  cocraBuiv: KOHLenTyaabHble mnosiokeHus @OI'oCc COO o
B3aMMOO0OYC/IOBJIEHHOCTH  1ieJield, COjlep)KaHusl, pe3y/JbTaToB O0yueHUsT U
TpeOOBaHMM K YPOBHIO TTO/IFOTOBKU BBIITYCKHHUKOB, TI0JIO’KEHHUST 00 00IUX [e/IsX U
TIPUHLUIAX, XapaKTePU3YIOLIUX COBPEMEHHOe COCTOSIHHMe CHUCTeMbl CpefHero
obmiero oOpa3zoBanuss B Poccuiickoit demepariii, a TakKe IIOJIOXKEHHS O
cnieliuduke OMOJIOTHY, €€ 3HAUeHWH B TTI03HAHUM XKUBOW MPUPO/bl U 0becrieueHUN
CYIIIeCTBOBaHUsI uesioBeueckoro obiectBa. CoryiacHO Ha3BaHHBIM TIOJIOXKEHUsIM,
orpeie/ieHbl OCHOBHBIE (PYHKIIMU TTPOrPaMMbI 110 OUOIOTUM U €€ CTPYKTYypa.

[Tporpamma 10 OuonOrHMM [AAET TpeACTaBAeHHe O Mendax, o0 oOmei
cTpaTerud oOyueHMs, BOCIMUTaHHS U Ppa3BUTUS OOyUarol[UXCs CpeACTBaMU
yueOHOrO TIpeiMera «buosiorusi», ompefenser 00si3aTe/lbHOe TIpeMETHOe
cofiepkaHuWe, ero CTPYKTypy, paclipefieJieHue 10 pa3jelaM U TeMaM,
pPEeKOMeH/[yeMyI0 TI0C/ie/IoBaTe/IbHOCTh M3ydeHHs yueOHOTO Marepuasa C YUETOM
MeXIMpeAMEeTHbIX W BHYTPHUIIPEIMETHBIX CBsi3eli, JIOTMKKM 00pa30BaTe/IbHOTO
TIpo1iecca, BO3pacTHBIX 0COOEHHOCTel 00yUaroIuxcsl.

B mporpamMMe TI0 OHOJIOTHM TaKXKe YUWUTHIBAIOTCS TpeOOBaHMWS K
TJIAHUPYEMbIM JIMYHOCTHBIM, MeTaripe[IMeTHbIM W TIpeIMETHBIM pe3yJ/ibTaTaM
oOyueHusi B (OPMHDOBAHMM OCHOBHBIX BUJIOB yueOHO-TIO3HABaTe/TbHOU
JesITeTbHOCTH/YUeOHbIX /IeHCTBUM 00ydaroluxcsi 0 OCBOEHHWIO COJepyKaHHs
brosioruueckoro obpa3oBaHusl.

B mporpamme 110 6mosoruu (10—11 kmaccel, 6a30BBIi YPOBEHB) peaTn30BaH
TIDUHLIMIT TIPeeMCTBEHHOCTH B U3yueHWU Ouosioruu, Osarofaps 4yemy B Heil
IIPOCMAaTpUBAETCS  HAIPaBJIEHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMrpoBaHEM  eCTeCTBEHHO-HAayYHOTO  MHPOBO33DeHHs,  I[eHHOCTHBIX
OpHeHTALUN JTMYHOCTH, SKOJIOTMUeCKOT0 MbIIIIeHHS], TIPe/ICTaB/IeHU O 3[0POBOM
oOpase >KU3HU U OepeKHbIM OTHOILLIEHHWeM K OKpYyKarollled MpUPOAHON cpeje.
[TosTOMy Hapsimy ¢ uM3ydyeHueM 0O0IIeOMOIOrMUecKUX TeOpHH, a TakKe 3HAHWU O
CTPOEHHU >KMBBIX CHCTEM Pa3HOTO paHTa W CYI[HOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B IMpOrpaMMe TI0 OUONOTUM y/ie/leHO BHUMaHUe MCIIOb30BaHUIO
TI0/yUeHHbIX 3HAaHUM B MOBCeHEBHOM »KWM3HU /IJIs1 pellieHusl TPUK/IaZHbIX 3a7ay, B
TOM 4KC/ie: MPOPUIAKTUKU HACae[CTBEeHHbIX 3a00/ieBaHUN uesioBeKa, MeJUKO-
reHeTHUUeCcKoro KOHCY/IbTUDOBaHMUS, ob6oCHOBaHUs 9KOJIOTUUeCKU
1je/lecoo0pa3HOro TIOBe/ieHHsI B OKpY»Karollleld TPUPOJHOW Cpefie, aHaaM3a
BAUSTHUST XO3SIUCTBEHHOW JesTe/TbHOCTH uejioBeKa Ha COCTOSTHME TIPUPOJHBIX U
HCKYCCTBEHHBIX KOCHCTEM. Y CUIeHHe BHUMaHHMS K TTPUK/Ia[HOW HallpaBIeHHOCTH



yueOHOTO npeameTa «buosorus» MpoAMKTOBAHO HeOOXOAMMOCTBIO OOecrieueHus
YCJIOBUM /IS PelleHUs] OAHOM M3 aKTyasbHBIX 3a/]au IITKOJILHOTO OHOJ/IOrHYeCcKoro
obOpa3oBaHMsl, KOTopasi mpejrniosaraeT ¢opMUpoBaHHe Y  0Oydarouuxcs
CTIOCOOHOCTH  a[]alTUPOBaThCSI K HW3MEHEHHsSIM JWHAMWUYHO pa3BUBAOIIEroCs
COBPEMEHHOT0 MHpA.

Buosiorusi Ha ypoBHe cpefHero o0iiero oOpa3oBaHWs 3aHUMaeT Ba)KHOE
Mecto. OHa obecrieuriBaeT (GOpPMHUpPOBaHHE Yy OOYYAIOIIMXCS TIPe/CTaBIeHUNA O
HayyHOW KapTWHe MUpa, paciimpsieT ¥ 00001jaeT 3HaHUS O JKUBOM TIPUpOJie, eé
OT/IMUUTE/IbHBIX TPU3HAKaX — YPOBHEBOW OpraHu3al[id W SBOJIIOIMM, CO3/aéT
YyC/AOBUS  JISi:  TIO3HAHWST  3aKOHOB  JKWBOW  TPHUPOJbI,  (OPMHPOBAHUS
GYHKI[MOHABbHOW TPaMOTHOCTH, HaBBIKOB 3/I0pDOBOTO M 0Oe3omacHoro obpasa
YKU3HU, SKOJIOTMUECKOTO MBIIIIEHUS, [[eHHOCTHOTO OTHOIIIEHUSI K XKUBOW TIPHUPO/Ie
Y UeJIOBEKYy.

BosibInioe 3HaueHWe OHOJIOTHSI UMEEeT TaKyKe JIJIsl PellleHHs] BOCITUTATe/TbHbIX U
pa3BUBAKOIIMX  3a/lady  cpeiHero  obmjero  oOpa3oBaHus,  COLIMA/M3ALIUN
oOyuatoruxcs. VM3yueHue O6uonoruu obecrieurBaeT yCI0BUsA /s (hOPMUPOBAHUS
WHTE/UIEKTya/IbHBIX, KOMMYHHUKAI[MOHHBIX W WH(MOPMAIIMOHHBIX  HABBIKOB,
3CTETHUUECKOW KYJIBTYPBhI, CIIOCOOCTBYeT WHTerpaiiu OHOJOrMUYecKUX 3HAHWUA C
TIpe/ICTaBeHUsMU U3 APYTHUX yU4eOHBIX MMPeAMETOB, B UaCTHOCTH, (GU3NKH, XUMHUH
U reorpadun. Ha3BaHHbIe TOOXKEHWS O TpefHa3HaueHHH Y4ueOHOTO TpeameTa
«buosorusi» cocTaBWIM OCHOBY [ijisi OTpefie/ieHHs] TOAXOJ0B K OTOOpYy M
CTPYKTYPDUPOBAaHUIO €ro CO/lep)KaHWsl, TIPeJCTaB/eHHOTO B Iporpamme II0
OuoIoTUy.

OTtbop copepkanusi yuebHoOro mnpeamera «buomnorus» Ha 6a30BOM ypoBHe
OCYILECTB/IEH C TMO3UI[UH KYJbTYPOCOOOpA3HOrO TMOAX0ZA, B COOTBETCTBUU C
KOTOPbIM 0OyuaroIuecss [O/DKHbI OCBOMTb 3HAaHWS W yMEHHs, 3HAauWMble [IJist
dopMypoBaHus 00IIell Ky/JabTYphl, ONpeJesolle aJeKBaTHOe TIOBe/leHHe
ye/IOBeKa B OKPY»Karolllell TIpUPOJHON cpejle, BocTpebOBaHHBIe B TTOBCEIHEBHOM
JKU3HU U TIpPAaKTUUeCKou gestesbHOCTA. Ocoboe MecTo B 3TOW CHCTeMe 3HaHWM
3aHUMAIOT 3/IeMEHThI CO/IeP)KaHUsI, KOTOPbIe CTy»KaT OCHOBOM Aijisi (hOPMUPOBaHHUS
TIpe/ICTaB/IeHWA O COBPEMEHHOM eCTeCTBeHHO-HAayuyHOM KapThuHe Mupa W
I[EHHOCTHBIX  OPHEHTAIUsIX  JIMYHOCTH,  CIIOCOOCTBYIOIIUX  T'yMaHHU3al[uH
brosiornueckoro o6pa3oBaHusl.

CTpyKTypUpOBaHUE COJlep)KaHWsT y4eOHOro MaTepwaja B TIpOrpaMMe TI0
OUOIOTUM  OCYII[eCTBIEHO C YUéTOM TPHOPUTETHOTO 3HAUeHWs 3HaHUW 00
OT/TMUUTETHbHBIX 0COOEHHOCTSIX YKUBOU TIPUPO/IBI, O €€ YPOBHEBOM OpraHU3allid U
5BOJTIOLIMU. B COOTBETCTBUM C 3TWM B CTPYKType yueOHOro npeamMeta «broorus»
BBI/Ie/IEHBI CJIeAYIOIMe CojiepKaTe/ibHble TUHUU: «Broorys Kak Hayka. MeTo/ibl
Hay4YHOTO T03HaHUs», «KjeTka kKak Ouosiorndeckasi cucrema», «OpraHusM Kak



buonoruueckass cucrema», «CucremMa ¥ MHOroobpasyve OpPraHMYeCKOro MHUpay»,
«DBOJTIOLIUS XKUBOU MPUPO/IBI», «IKOCUCTEMBI U TIPUCYIIFE UM 3aKOHOMEPHOCTH».

Llenb w3yueHusi yue6Horo mpeamera «buosorusi» Ha 06a30BOM ypoBHe —
oB/laZieHe  OOyYarOIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHA/TEHOM
OpraHM3allud JKUBLIX CHCTEM PA3HOrO0 paHra U mnpuobOpeTeHHe yMeHUM
WCTIO/Tb30BaTh 3TU 3HAHUS /IS TPAMOTHBIX [JIeHCTBUII B OTHOILEHWU OOBEKTOB
YKUBOU TIPUPO/IbI M PEITeHUsT Pa3/IMUHBIX XKU3HEHHBIX IMPo0IeM.

HocTtiwkeHue 1ie/id M3yueHusi yueOHoro rpegmeta «buosiorusi» Ha 6a3oBoM
ypOBHe obecrieurBaeTCs pellieH|ueM CJIeIyIOIUX 3a/1au:

OCBOeHHe OO0yuvaroIMMHCS CHUCTeMbl 3HaHUM O OWOIOTUYeCKUX TeopusiX,
yUeHHsIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, THIOoTe3ax, MpaBuiax, C/Iy>Kall[iX OCHOBOM
n7ist (OPMUPOBAHUS TIPE/ICTAB/IEHUM O eCTeCTBeHHO-HAayUHOM KapTHHE MHpa, O
MeTo/laX Hay4YHOTO TI03HAaHUsI, CTPOEHUH, MHOT000pa3uu U 0COOeHHOCTSX XKUBBIX
CUCTeM Pa3HOr0 YPOBHSI OpraHM3alliy, BbIJAIOIIMXCS OTKPBITUSIX U COBPEMEHHbIX
HCCIeIOBAHMSIX B OHO/IOrHUH;

dbopmMrpoBaHre y 00OydYarOIMXCs TI03HAaBATeIbHBIX, WHTEIEKTya/lbHbIX U
TBOPUYECKUX CIIOCOOHOCTel B TIpoljecce aHaiM3a AAHHBIX O TYTAX pPa3BUTUS B
OUO/IOTUM HayUHBIX B3IJIS/IOB, W€l W TMOAXOAOB K W3YUEHHIO >KUBBIX CUCTEM
Pa3HOTr0 YPOBHS OPTraHU3aIlM;

CTaHOBJIeHWe Yy oOyuvaromumxcsi oOIel KyJbTypbl, (YHKIMOHATbHON
I'PaMOTHOCTH, Pa3BUTHE YMeHUM 0OBSCHSTh U OLIEHUBATDb SIBJIEHUS] OKPY KaroII[ero
MUpa >XMBOW TIPUPOJIbI HAa OCHOBAaHUM 3HAHUW U OIbITA, TMOAYYEHHBIX T[IpU
W3y4eHUH OMOJIOTUY;

dopmupoBaHre y 0OydarolUXCcs yMeHWM WUTIOCTPUPOBATh 3HaueHHe
OuosioTUUeCKUX 3HAHUM B TIPAaKTUUECKOMW [IesiTeIbHOCTH uYesioBeKa, pPa3BUTUU
COBpeMeHHbBIX MeJIULMHCKUX TeXHOJIOTHI U arpoOUOTeXHOIOTU;

BOCTIMTaHUE YOEXAEHHOCTU B BO3MOKHOCTU TIO3HAHMS UETOBEKOM >KUBOM
TIPUPO/IbI, HEOOXOIUMOCTU GepeyKHOTO OTHOIIEHUS K Hel, COO/II0/IeHUsT ITUUeCKUX
HOPM TIpY TIPOBeIeHNH OH0J/IOTHUUeCKUX UCC/IeI0BaHuM;

OCO3HaHWe 1IeHHOCTH OWOJIOTUYeCKUX 3HAHUM [ijisi TIOBBILLIEHUS YPOBHS
9K0JIOTHUUECKOU KY/IBTYPBI, /11 (hOPMHUPOBaHMS HAyUHOTO MUPOBO33DEHMSI;

TIpUMeHeHre TIPUOOPeTEHHBIX 3HAHWW Y YMEHUM B TIOBCeIHEBHOM >XKU3HU IS
OL|eHKY MOCJIeICTBUM CBOEU JieATeIbHOCTH MO OTHOIIEHWIO K OKPY Karolllel cpeje,
coOCTBEHHOMY 3/10pOBbl0, 0OOCHOBaHHE U COO/itO/leHre Mep TPOMUIAKTHKU
3a00/1eBaHUM.

B cucreme cpegHero o6irero ob6pa3oBaHusi «buosorusi», w3ydaemasi Ha
06a30BOM ypOBHe, siB/sieTCsl 00si3aTe/IbHBIM yueOHBIM TIpeIMeTOM, BXOZSIIUM B
COCTaB MpeiMeTHOM 06s1acTh «EcTeCcTBeHHO-HayuHbIe TIPeJMeThI».



st m3yuenusi brionoruy Ha 6a30BOM YpOBHE CpeiHero o01rero o6pa3oBaHust
otBoAUTCsl 68 yacoB: B 10 kacce — 34 yaca (1 uac B Hezento), B 11 kacce — 34
yaca (1 yac B Hefiento).



COJEPXAHUE OBYUEHUSA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

Burosiorus kak Hayka. CBsi3b 6uoioruu ¢ 0011[eCTBeHHBIMU, TEXHUUEeCKUMU U
JIPyTMMM eCTeCTBeHHbIMH HayKaMH, dhunocodureid, STUKON, 3CTeTUKON U TIPaBOM.
Posip Ouonoruu B (OpPMUpPOBAaHMM COBPEMEHHOM HAayyHOW KapTUHBI MMUpa.
CucTema 6MO/IOTHYECKUX HAYK.

MeTozpbl 1TO3HAHUS KUBOW NPHUPO/bI (Hab/ofeHre, IKCTIepUMEHT, OMCaHue,
nu3MepeHue, KiaccuduKalys, MOJe/SUpOBaHNe, CTaThCTUYeckas oOpaboTka
JJAHHBIX).

JeMoHcTpanum:

[Toptpetsr: Y. lapsuH, I'. Mengesns, H. K. Konbrios, K. YorcoH u @. Kpuk.

TabyuiIbl M cxeMbl: «MeTo/bI TT03HAHUS )KUBOU TTPHUPO/IbI».

JIaGopaTopHbIe U MPAaKTHYeCKHe padoThI:

[Mpaktuyeckass pabora Ne 1. «Vcriosib30BaHWe pa3/MYHBIX MeTOOB TIPU
M3yUeHUH OMOJIOTHUYECKHUX 00BEKTOBY.

Tema 2. JKuBble CUCTeMbI M UX OpraHu3aLus.

JKuBble cuctembl (OMOCHCTEMBI) KaK mpeMeT u3yueHust ouosorud. OTanume
JKUBBIX CUCTEM OT HEOPraHWYeCKOW MPUPO/BbI.

CaoiicTBa 6MOCHCTEM U MX pa3HOOOpa3ue. Y POBHU OpraHU3al[iy OMOCHCTEM:
MOJIEKYJ/ISIDHBIM, K/Ie€TOUYHbIM, TKAHEeBbIM, OpPraHW3MeHHbIM, MOMYJ/ISLUOHHO-
BU/IOBOM, 3KOCUCTEeMHBIM (OMOreolieHOTHUeCKUii), OrnochepHbIi.

JeMoHcTpanuu:

Tabuipl U cxembl: «OCHOBHBIE TIPU3HAKW JKHU3HW», «YPOBHU OpraHU3al[dd
JKUBOM TIPUPOJBI».

O6opyaoBanue: Mozesb MosieKybl JJHK.

Tema 3. XuMHUeCKHH COCTaB U CTPOeHHE K/IeTKH.

XYWMHUYECKAW COCTaB KJIETKA. XHUMHUUECKHEe 3JIEMEHTBbI: MaKpO3JIeMEHTHI,
MHUKDPO3JieMeHTbl. Bosla 1 MUHepasibHbIe BelecTBa.

OyHKIIMM BOABI W MUHepaJbHBIX BelllecTB B KieTke. [loamep>kaHue
ocMoTHYecKoro banaHca.

Benku. CoctaB U cTpoeHue 0e/ikOB. AMHUHOKHMC/IOTBI — MOHOMEDHI Oe/KOB.
He3ameHrMbIe ¥ 3aMeHHMMble aMUHOKUC/I0TbL. AMUHOKUC/IOTHBIM COCTaB. Y POBHU
CTPYKTYpbl 0enKOBOM MOJeKy/nbl (TiepBUYHAs, BTOPWYHAs, TpeTHYHas W
yeTBePTUYHAsE CTPYKTypa). XuMHUueckue CBoWcTBa OesikoB. buosornueckue
byHKIMM 6enKoB.



depmeHThl — Ouosorudyeckue Karanu3aTopbl. CTpoeHue (epMeHTa:
aKTUBHBIM 11eHTp, cybOcTpatHas creuuduuHocTb. KodepmeHThbl. BuTamuHbI.
Otnnuus pepMeHTOB OT HEOPraHUUeCKUX KaTaln3aTOPOB.

YrneBopbl: MoHOcaxapuibl  (T/IOKO3a, pubo3a U J1e30Kcuprbo3a),
aucaxapypl  (caxapo3a, JakKTo3a) M Mojaucaxapyjbl (Kpaxmas, TIJIMKOTeH,
11e/171F0/103a). brosiornueckre PyHKIUU yT€BOZOB.

Jlunvaer:  Tpurauuepupl, gochomunuabl, crepoufbl. ['uapoduabHO-
rugpodoOHbie  cBoiicTBa. buonornueckue ¢yHkimyd unugoB.  CpaBHeHHe
yT7IeBO/I0B, O€/IKOB U TUMU/IOB KaK NCTOUHUKOB SHEPTHUH.

Hyknennoseie xkuciaotel: JHK wu PHK. Hykneotuasl — MOHOMepSHI
HYK/1eMHOBBIX KUCIOT. Ctpoenne u ¢pyHkumu JTHK. Ctpoenue v @pynkuum PHK.
Bugsl PHK. AT®: cTpoeHue u GyHKIUM.

L{uTonorus — HayKa o KjeTke. KjileTouHasi Teopusi — IIipuMep B3auMO/eHCTBUS
ujier U (pakTOB B HAYYHOM TMO3HAaHUU. MeTOo/bl U3yUYeHUs KJIeTKH.

Knetka Kak 1eflocTHass >kuBasg cuctema. OOIue TIpU3HAKU KJIETOK:
3aMKHyTasi HapykHass MemOpaHa, mosiekynbl THK Kak reHeTuueckuii arirapar,
cucTeMa CHHTe3a Oesika.

Tunbl K/IETOK: JyKapuoThueckas W TpokapuoThueckas. (OcobeHHOCTU
CTPOEHUsI MPOKAPUOTHUECKOW KieTKu. KnertouHasi creHka Oakrepuii. CTpoeHue
5YKapuOTHYeCKOW KJeTKM. OCHOBHBbIE OT/IMYMSI PAaCTUTEIbHOW, >XUBOTHOW WU
rpruOHOM KIeTKH.

[ToBepXHOCTHBIE CTPYKTYpPHI K/I€TOK — KJIeTOYHAas CTeHKAa, [VIMKOKAIUKC, UX
¢dbyskuyu. [lnasmaTrueckas MemOpaHa, eé cBoiicTBa U pyHKIMH. LuToria3sma u eé
opraHoupl. OaHomembpaHHble opraHoubl kieTku: OIIC, ammapat Iosbmky,
/m30CoMBbl. [lo/yaBTOHOMHBIE OpraHOM/bl K/IEeTKU: MUTOXOHJPUM, ILIACTUMBL.
[TpoucxoxkaeHre MUTOXOHAPUM W TulacTvi. Bugel 1tactuz. HemembpaHHBIe
OpPraHOHW/Ibl K/JIETKH: PUOOCOMBI, KJ/IE€TOUHBIA I[€HTP, I[€HTPHUOJIA, PeCHUYKH,
JKTYTUKU. @YHKI[MU OPraHOW/IOB KJIeTKU. BKiiroueHus.

Snpo — peryasTopHbIi 1ieHTp KieTKu. CTpoeHue sifpa: siiepHasi 000/10uKa,
Kapuoria3sma, XpOMaTHH, SPbILLIKO. XPOMOCOMBI.

TpaHCIIOpT BelecTB B KJIeTKe.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Lllneligen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknuy, K. M. bap.

Huarpammebl:  «PacripefieieHMe  XUMHUYECKUX 3JIEMEHTOB B  HEKHUBOU
npupoje», «PacrpejeneHve XUMAUECKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabnuipl U cxembl: «lleproanueckas Tabsvila XUMUUECKUX 3/IEMEHTOBY,
«CTpoeHue MoJieKy/bl BO/bI», «buocrHTe3 6esika», «CTpoeHUe MOJIeKY/bl Oesika»,
«Ctpoenue (epmeHTa», «HyknenHoBble kuciotel. JJTHK», «CTpoeHre MoJeKybl



AT®», «CTpoeHHe 3yKapUOTHUYECKOW KIeTKW», «CTpoeHWe >KUBOTHOM KII€TKW»,
«CTpoeHUe pacTUTeNbHOU KeTKu», «CTpoeHHe TIPOKapUOTHUYeCKOW KIIeTKW»,
«CTpoeHue sijpa KJIeTKU», « YT1eBOAb», «JIUMuIb».

ObGopyaoBaHue: CBeTOBOM MMKDPOCKOM, 0OOpyAoBaHWe [l TIPOBeJeHUs
HaO/It0/IeHnl, W3MepeHUM, SKCIIePUMEHTOB, MUKpOIIperiapaThl pPaCTUTe/bHBIX,
JKUBOTHBIX U OaKTeprabHbIX K/IEeTOK.

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopatopHasi pabota Ne 1. «l3yueHWe KaTaJUTUUECKOM aKTUBHOCTH
(hepmMeHTOB (Ha MpyUMepe amuIa3bl UK KaTaaasbl)».

JlabopaTtopHasi pa6ora Ne 2. «V3yueHWe CTpPOeHUs] K/IeTOK pacTeHHH,
JKUBOTHBIX W OaKTepHhii T0J] MUKPOCKOIIOM Ha TOTOBBIX MMKpOIIperiapaTax U HMX
OMUCaHUEe».

Tema 4. JKusHejeATe/TbHOCTb K/I€TKH.

OOmeH BelrecTB, WK MeTab0/M3M. ACCUMUMALMSA (TVIaCTUYeCKUd 00MeH) U
JUCCUMIJIALIMSL  (9HEpreTUUeCcKdid oOMeH) — JiBé CTOPOHBI €[MHOrO IIpoliecca
MeTabom3ma. Posib 3aKOHOB COXpaHEHHS! BEIeCTB W SHEPrud B TOHUMaHUH
MeTabomm3Ma.

Tumnbel o6MeHa BelleCcTB: aBTOTPO(HBIN U reTepoTpodHbIid. Poib GepMeHTOB
B 0OMeHe BeITecTB U TIpeBpaIlieHNH SHEPTHH B KJIeTKe.

dortocuHTe3. CperoBass U TeMmHOBasg (a3bl (oTocuHTe3a. Peakiuu
doTtocuHTe3a. IDPeKTUBHOCTh (POTOCHMHTE3a. 3HAUeHUe (POTOCHHTEe3a [JIs1 JKU3HU
Ha 3emsie. BnusiHue ycioBuid cpefibl Ha (POTOCMHTE3 M CHOCOOBI TIOBBIIIIEHUSI ero
TIPO/IYKTUBHOCTH Y KYJIbTYPHBIX PaCTeHUH.

XemocuHTe3. XeMOCUHTe3upylole OakTepru. 3HaueHHe XeMOCHHTe3a [iIs
JKU3HU Ha 3emiie.

OHepreTuueckuii 06MeH B KieTKe. PaciieryieHve BellecTB, BbiiesieHHe U
AaKKyMyJ/IMDOBaHWe »JHEPruM B KIeTKe. OTarbl JYHEPreTUUeckoro obMmeHa.
['mukonu3. Bpoxxenue u ero Buibl. Kuc/iopoiHoe OKHUC/IeHWe, WK K/I€TOYHOe
JIbIXaHUe. OxkucnuTensHOe dbochopunvpoBanue. AdPekTUBHOCTD
9HepreTUYeCcKoro ooMeHa.

Peakimn wmaTtpuuHoro cuHte3a. ['‘eHetmueckass wuH(opmauus u [JHK.
Peanu3zaiis reHeTUueckoi WHGOpMal[MM B KieTke. ['eHeTMUeCKuil KOJA U ero
cBoiicTBa. TpaHckpumnius — MaTpuuHbiii cuHTe3 PHK. TpaHcssiiusi — GuocuHTe3
benka. Orarbl TpaHCasauu. KogupoBaHuwe aMuHOKHCIOT. Posb pubocom B
buocuHTe3e Genka.

Hek/ieTouHble pOpMBbI )KHU3HU — BUPYChl. MicTopusi OTKpbITHSI BUpYyCOB (/. U.
MBaHoBcKuii). OCOOEHHOCTM CTPOEHHsI W JKM3HEHHOr0 I1IMK/a BHPYCOB.
bakrteprocdaru. bonesHu pacTeHuM, >XUBOTHBIX W 4YeJIOBEKA, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyHozeduiuta uesioBeka (BUY) — Bo3Oyaurens CITU/a.



OOpaTHasi ~ TpPaHCKpDWIILMS, peBepTaza U  uWHTerpasa. [lpodwuiakTrka
pacripoCcTpaHeHUsT BUPYCHBIX 3a00/1eBaHHUM.

JleMoHCcTpanuu:

[Toptpetsi: H. K. Konsios, . Y. iBanoBckui, K. A. Tumupszes.

Tabmuibl U cxeMmbl: «TUIBI nUTaHUS», «MeTabomu3M», «MHUTOXOHAPHS»,
«DHepreTuueckuii 00meH», «Xmoporuiact», «PotocuHres», «CtpoeHue [THK»,
«Ctpoenue u (HDyHKI[MOHUPOBaHHUe TeHa», «CuHTe3 benka», «['eHeTUUECKUN KO»,
«Bupychoi», «bakrepuodarn», «CTpoeHre W >Xu3HeHHbIM 1WKA Bupyca CITN/a,
bakTepuodara», «Perumukarmms JTHK».

OO6opyoBaHue: Mojenu-anTuiMKaiuu «Yasoenue JTHK v TpaHCKpUMLUS»,
«buocunres 6enka», «CTpoeHue KIeTKW», Mojienb CTPYKTypbl JJHK.

Tema 5. PasMHO)XXeHHe ¥ HHAUBH/ya/IbHOEe pa3BUTHE OPraHU3MOB.

K/ieTouHbI LMK/, WM >KU3HEHHbIM LUK KieTKu. VIHTepdasa U MHUTO3.
[Tpouecchl, mporekatoujye B uHTepdasze. Peryvkanuss — peakuusi MaTpUYHOIO
cunre3a [JHK. CrpoeHue XpoMocoM. XpOMOCOMHBIM HabOp — KapUOTHIL
OuruioniHbIN W TalyIOWJHBIA ~ XPOMOCOMHBIe ~ Habophl.  XpOMAaTHJBI.
LluTosiornyecke OCHOBbI Pa3sMHOXKEHUSI U UHAUBUAYAJBHOIO  pa3sBUTUSA
OpraHu3MOoB.

Henenne knetkn — muro3. Craguyu muto3a. IIporjeccel, nmpoucxofsinue Ha
pasHbIX CTaJUsIX MUTO3a. buosornueckuii CMbIC MUTO3a.

[Tporpammupyemasi Tbenb K/IeTKUA — ariomnTo3.

dopmbl pa3MHOKeHUsI OpraHu3MoB: Oecriosioe U 1osioBoe. Busbl 6ecriosoro
pa3sMHOKEHMS: [leJieHWe HaJBoe, T[I0YKOBaHWE OJHO- ¥ MHOTOKJIETOYHBIX,
criopoobpa3oBaHue, BereTaTHBHOE pa3MHOKeHHe. VICKycCTBeHHOe KJIOHHUPOBaHHe
OpraHu3MOB, ero 3HaueHue [1Jis CeIeKLUU.

[TosiloBOe pa3MHO’KeHUe, ero OT/INYMs OT 6ecriosoro.

Metio3. Crtaguu Meiio3a. [lporjeccel, mpoUCXoslyMe Ha CTaAusX Mero3a.
[ToBenenre xpomocom B Meko3e. KpoccunroBep. buonorudyeckuii CMbICT U
3HaueHue mMerno3a.

['ameToreHe3 — TripoliecCc 00pa3oBaHUsI TIOJIOBBIX KJ/I€TOK Yy >KUBOTHBIX.
[TosioBBIE yKeye3bl: CEMEHHUKU W SUUHUKA. OOpa3oBaHWe W pa3BUTHE TOJIOBBIX
KJIETOK — rameT (CrepMaro30u/[l, SULeK/IeTKa) — CIepMaToOreHe3 U OBOTeHes3.
Oco0eHHOCTH CTpPOeHHusi SIWIEeK/IeTOK U CrepMaro3ouoB. OTuiofoTBOpeHue.
[TapTeHorenes.

WuauBuayanibHOe pa3BuThe  (OHTOTeHe3). OMOpHOHANIbHOE  Pa3BUTHE
(3MbOpuoreHe3). OTarbl SMOPHOHA/ILHOTO PA3BUTHSL Y TMO3BOHOUHBIX JKUBOTHBIX:
npobsieHre, TacTpy/siusi, opraHoreHe3. ITocTaMOpuoHanbHOe pa3BuTHe. THIIBI
MOCTAMOPHUOHA/ILHOTO Ppa3BUTHS: TIpsMOe, HerpsiMoe (JIMUMHOYHOeE). BrusiHue



cpeApl Ha pa3BUTHE OPraHK3MOB, (DaKTODbI, CIIOCOOHBIE BBI3bIBATH BPOKAEHHBIE
yPOZCTBa.

PocTt u pasButhe pacteHui. OHTOreHe3 IIBETKOBOTO paCTeHUs: CTPOEHHe
CeMeHU, CTaIuu Pa3BUTHS.

JleMoHcTpanum:

Tabmuipl ¥ cxembl: «®DoOpMbl pa3MHOXKEHUS OpPraHU3MOB», «[IBoiHOe
OIUIOJOTBOPEHME Y 1IBETKOBBIX pacTeHUM», «BeretaTuBHOe pa3MHOKEHUE
pacteHuii», «JleneHrie KkieTku Oakrepuii», «CTpoeHUWe TIOJIOBBIX K/IETOK»,
«CTpoeHne XpoMoCOMbI», «KieTounbl Lukm», «Permkanms OHK», «Mwuto3»,
«Meiio3», «[IpssMoe U HenpsiMoe pa3BUTUE», «['ameToreHe3 y M/IEKOIUTAIOIIUX U
yesioBeKa», « OCHOBHbIE CTa/IUX OHTOreHe3a».

Ob6opyroBaHue: MUKPOCKOT, MUKpPOIIperiapaThl «CriepmaTo30U/ibl
MJIEKOITUTAIOLLero», «fuleKneTka M/eKonuTarolero», «KapruokrHe3 B KieTKax
KOpellKa JiyKa», MarHuTHas MOJe/b-alliukKalus «/lesieHue KaeTKu», MOZesb
OHK, Mmoziens MeTtadasHOM XPOMOCOMBI.

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlabopatopHasi pabora Ne 3. «HabmrofeHrne MuTO3a B K/IeTKaX KOHUHKA
KOpelllKa JIyKa Ha TOTOBbIX MUKpOIIperapaTax».

JIabopatopHasi pabota Ne 4. «VI3yueHuWe CTpPOEHHUsSI IOJIOBBIX K/IETOK Ha
rOTOBBIX MUKpOIIpernaparax».

Tema 6. Hac/ieCTBeHHOCTH ¥ K3MEHUMBOCTh OPraHU3MOB.

[Ipeamet v 3ajauu TeHeTUKU. VICTOpUs pa3BUTUA TeHeTUKU. PoJib LIUTOI0TUU
¥ 5MODHMOJIOTMM B CTAaHOBJ/IEHWH TeHETHKU. BKas POCCHUHCKUX U 3apyOe>KHBIX
YUEHBIX B pa3BUTHe TeHETHUKHW. MeToAbl TeHeTUKH (TubpuaoIoruuecKui,
LIATOreHeTUYECKUM, MOJIEKY/IIPHO-TeHeTUUeCKni). (OCHOBHBIE TeHeThuYeCcKue
NMoHATUSA. ['eHeTHUECKass CUMBOJIMKA, UCMO/Ib3yeMasi B CXeMax CKpellBaHUM.

3aKOHOMEPHOCTH Hac/1e[J0BaHUsl TIPU3HAKOB, yYCTaHOB/IeHHbIe ['. MeHpenem.
MoHoruOpygHOe CKpeluBaHue. 3aKoH eguHooOpasus TUOPHAOB IIEPBOrO
NokojieHus. IIpaBWIO JAOMMHUpOBaHWS. 3aKOH paclleryieHWs TPU3HAKOB.
I'mnote3a uncToTel ramet. [1o/IHOe ¥ HeroHOe JOMUHUPOBAHME.

OurnbpugHoe  CKpellliBaHWe. 3aKOH  HE3aBUCMMOIO  Hac/el0BaHUs
NpU3HAKOB.  L[uToreHeTWuecKWe  OCHOBBI  JAUTHOPHUAHOTO  CKpEI[UBaHUSI.
AHanu3upymoljee cCKpeluBaHue. Vcronbp30BaHne aHaM3UPYIOLero CKpelBaHus
JJ1sl oTipe/iesieHusl TeHOTUIa 0Co0u.

CuersieHHOe Hac/le[joBaHWe TpyM3HakoB. Pabora T. MopraHa 110
CLIeIVIeHHOMY HacJie[JOBaHUIO reHOB. HapyliieHue cLeryieHUs1 TeHOB B pe3yJbTaTre
KPOCCHHTOBepa.

XpOMOCOMHas Teopus Hac/eCTBEHHOCTHU. ['eHeTUYeCKre KapThl.



['eHeTrika mosia. XpoOMOCOMHOe OripefiejieHue I10jla. AyTOCOMBI U TI0JIOBbIe
XpOMOCOMBI. ['OomMorameTHble W TeTeporamMeTHble oOpraHusmbl. HacsenoBaHue
TPHU3HAKOB, CLIETJIEHHBIX C TT0JIOM.

M3MeHUUBOCTb. BH/ibl K3MeHUMBOCTU: HeHac/le[iICTBeHHas U Hac/ieICTBeHHasI.
Pone  cpegpl B HeHac/ne[ACTBEHHOW  M3MEHUYMBOCTH.  XapaKTepUCTHKA
MOJU(PUKALIMOHHOM M3MEeHUMBOCTH. BapualiMoHHbIN psifi M BapyualMOHHAasi KpUBasl.
Hopma peakuyn npusHaka. KosmuecTBeHHble W KaueCTBEHHbIE TIPU3HAKA U HUX
HOopMa peakiiu. CBOMCTBAa MOAU(PUKALIMOHHON U3MEHUHBOCTH.

HacsieqcTBeHHasi, WM TeHOTUIIWYeCKas, W3MeHUHMBOCTh. KoMOuHaTHBHast
W3MEeHUMBOCTb. Melo3 U TI0/IOBOM TpOIjecC — OCHOBAa KOMOWHATHMBHOM
VM3MEHUYMBOCTU. MyTallMOHHasi U3MeHUMBOCTh. Kilaccudukalys MyTaijuii: reHHbIe,
XPOMOCOMHbIe, reHOMHbIe. YacToTa ¥ MpUUMHbI MyTal[uii. MyTareHHble (PakTOpHI.
3aKOH rOMOJIOTUYECKUX PSIZIOB B HacaeCTBeHHOM u3MeHunMBoCcTy H. U. BaBunoga.

BHesiziepHasi Hac/1eJCTBeHHOCTb M U3MEHUUBOCT.

I'eHetrika uesioBeka. Kapuortun uyenoBeka. OCHOBHbIE MeETO/bl T€HETHUKHU
ye/I0BeKa: TeHeajlornueCKuil, O/IM3HeLIOBbIN, [IMTOreHeTUUeCKUM, OMOXUMUUeCKUH,
MOJIEKYJ/ISIPHO-TeHeTUYeCKUN. CoBpeMeHHOe onpejesieHHe reHOTHIIA:
TIO/THOT@EHOMHOEe CeKBeHMPOBaHWe, FeHOTUIIMPOBaHWe, B TOM YHUCJ/ie C MOMOLbIO
[T1IP-anamm3a. HacnencrBeHHble 3a00/ieBaHMsI Ue/ioBeKa: T'eHHbIe 0O0Je3HH,
Oosie3HM C Hac/IeZICTBEHHOMN Ipe/ipacriosioyKeHHOCTBI0, XPOMOCOMHBIe OO0/Ie3HM.
Comartnueckve U reHepaTtvBHble MyTalud. CTBOMOBbIe KaeTKHU. [IpUHIUIIBL
30pOBOro 0Opasa >KW3HU, UaTHOCTUKH, TPOMUIAKTUKY U JleueHus: TeHeTUUeCKUX
bone3Heil. MeqUKO-TeHEeTHUECKOe KOHCY/IbTHPOBaHUEe. 3HaueHHe MeJUI[HHCKOU
TeHeTHKHU B TIPe/IOTBPALI[eHHH U JIeUeHUH TeHeTHUeckKuX 3a00/ieBaH1i ye/loBeKa.

JleMoHcTpanum:

[Toptpetsr: I'. Menpens, T. Mopran, I'. ge ®pus, C. C. YeTBepukos, H. B.
Tumogees-Pecosckuii, H. V1. BaBunos.

Tabmubl ¥ cxembl:  «MOHOrMOpHAHOE  CKpeIl[UBaHWe U €ro
LIUTOTeHeTUYeCKass OCHOBa», «3aKOH paclleryleHUs] U ero LUTOreHeTHyecKas
OCHOBa», «3aKOH UWCTOTbl  ramer»,  «J/lUruOpuHOE  CKpeIuBaHHe»,
«JuTo/slOTHUECKHE  OCHOBBI ~ JAWUTHOPUHOTO  CKpeIUBaHHUS»,  «Meko3»,
«B3aumopeiicTBUe a/lie/lbHbIX TeHOB», «['eHeTWueckrWe KapThl paCTeHMH,
JKABOTHBIX U YeJIOBeKa», «['eHeTmKa Iosa», «3aKOHOMEPHOCTU Hac/ae[OBaHUs,
CLEIUVIEHHOTO C m1oJIoM», «KapuoTurbl uYeoBeKa U >KUBOTHBIX», «BHbI
WM3MEHUYMBOCTH», «MoaudukalmoHHasi W3MeHUYMBOCTb», «HacnefmoBaHue pe3yc-
takTopa», «I'eHeTHKa rpynn KpPOoBU», «MyTallMOHHasi U3MEHUHUBOCTb».

OO6opyoBaHue: MOAe/NMU-aNIIMKAUA  «MOHOTUOPHAHOE CKpeIuBaHue»,
«HeronHoe gomMuHHpOBaHUEe», «/UruOpUHOE CKpelvBaHUe», «llepekpécT



XpPOMOCOM», MHKDPOCKOIl W MUKporipenapar «/lpo3oduia» (HopMa, MyTaluu
¢dbopMbI KpbUIbEB M OKPACKU Tefa), Tepbapuii «['opox moceBHOI».

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlabopartopHasi pabora Ne 5. «l/3yueHue pe3y/bTaTOB MOHOTHOPHUIHOTO U
OUTUOPUTHOTO CKpeIUBaHus Y AP030(H/Ibl Ha TOTOBBIX MUKpPOIIperiapaTax».

JlabopaTopHasi paboTta Ne 6. «M3yueHre MOANMDUKALIMOHHON N3MEHUHUBOCTH,
MOCTPOEHUE BapUALIMOHHOTO Psifia U BapUal[MOHHOW KPUBOW».

JlabopartopHasi pabotra Ne 7. «AHa/nn3 MyTaluii y Apo30(duabl Ha TOTOBBIX
MHUKpOIIperaparax».

[TpakTrueckas pabora Ne 2. «CocTaB/ieHWe U aHa/lli3 POJIOCTIOBHBIX
yesioBeKa».

Tema 7. Cestekiusi opraiu3zMoB. OCHOBbI 0MOTEXHO/IOTHH.

Cenekijisd Kak HayKa M TIpoLiecC. 3apoK[eHue CejleKLUU U JOMeCTUKALUS.
Yuyenne H. U. BaBuioBa 0 I1ieHTpax IIPOMCXOXKIe€HHUS | MHOroobpa3sus
KYJIbTYPHBIX pacTeHud. LIeHTpbl MpPOUCXOXK[eHUs AOMAaIlIHUX >XUBOTHBIX. CoOpT,
1opoza, ITaMM.

CoBpeMeHHbIe MeTO/IbI CeneKI[Mu. MacCoBbIii U WHAWBUAYa/IbHbIN OTOODHI B
CelleKL[MM pAacTeHWHd U >KMBOTHBIX. OlleHKa >5KcTepbepa. bir3KopoacTBeHHOe
CKpelvBaHue — WHOpuAMHTr. Yuctas muHMS. CKpel[iBaHHWEe UHCTBIX JIMHUH.
[eTepo3uc, wivi rubpugHas cuia. HepojcTBeHHOe CKpelvBaHWe — ayTOPHAWHT.
OtpanénHass rtuOpuu3alsd U e€ ycrexu. VICKyCCTBeHHBIM MyTareHe3 W
MoJIyyeHue TOJIMIVIONI0B. [lOCTW)KeHHs CeJIeKLUM DPACTeHUW, >KUBOTHBIX H
MUKPOOPTraHU3MOB.

buoTexHONOrMA Kak OTpac/ib TMPOM3BOACTBA. ['eHHasi WHXXeHepusl. JTaribl
co3manusi pekoMmbuHaHTHOM JIHK # TpaHCreHHBIX OpraHu3MoB. KieTtouHas
vHkeHepusi. KiieTouHble Ky/abTypbl. MUKDOK/IOHA/IbHOE Pa3MHOKEHUE pacTeHUM.
K/ioHvpoBaHUWe BBICOKONPOJYKTUBHBIX  Ce/IbCKOXO35IMCTBEHHBIX OpPraHU3MOB.

OKonornueckie W 3THUeckue  mnpobnempl. I'MO  —  reHeTHYeCKH
MOAU(ULMPOBaHHbIE OPraHU3MBl.
[emMoHCTpaLuu:

IToprpetrsl: H. M. Basunos, 1. B. Muuypus, I'. [I. Kapneuenko, M. @.
VIBaHOB.

Tabmuupl ¥ cxeMmbl: KapTa «LIeHTpbI TMPOMCXOXKIEHWss W MHOroobpasus
KyJbTYPHBIX pacTeHWi», «[lopozbl AOMaIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHuii», «OTaanéuHas rubpuan3anus», «PaboTel akazemrka M. @. ViBaHoBa»,
«[omumnongusi», «OOBEKTHI OUOTexXHOMOTUU», «KieTouHble KyJabTypbl U
KJIOHUpOBaHue», « KOHCTpyrpoBaHue U IepeHoC TeHOB, XPOMOCOM».

O6opyioBaHMe: MYJISDKU TJI0/I0B U KOPHEIIOZ0B AUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHuid, repbapuii «CenbCKOX03SIMCTBEHHbIE PaCTeHUs.



JIaGopaTopHbIe U MPAKTHYECKHEe PadoThI:

OKcKkypcusi «OCHOBHBIE MeTOZbl M JOCTHDKEHUs CeleKIMM pPacTeHud M
YKUBOTHBIX (Ha CeJIEKITMOHHYIO CTaHIIUIO, TJIeMeHHYO bepmy,
COPTOUCIIBITaTeIbHBIA ~ yUaCTOK, B TeIUIMYHOE XO3fHCTBO, JlabopaTOpHIO
arpoOyHUBEPCUTETA UM HAyUHOTO 1[eHTpa)».

11 K/TACC

Tema 1. OBo/nrOI{MOHHAA OMO/IOTrHA.

[IpeanocbUIKM BO3HUKHOBEHUSI 3BOIFOLIMOHHOW TeOPUM. OBOJIIOLMOHHAS
Teopusi U eé mMecTo B Ouosiornd. BiusiHMe 3BOJIIOLIMOHHOW TEOPHHM Ha Pa3BUTHE
OUMONOrKK U IPYTHUX HayK.

CBugletenscTBa 3BOMOLMU. [lajleoHTO/IOTHYECKHe: TIOC/Ie0BaTeTbHOCTb
TOSIBJIEHUS BUJIOB B T1a/IeOHTOJIOTUYECKON JIeTONUCH, TepexofHble (OpMBI.
buoreorpaduueckue: cxo/ICTBO U pa3ivure GayH v ¢h10p MaTepUKOB U OCTPOBOB.

OMOpuosioTHYeCcKe: CXO/CTBA W pas3Iduvsi 3MODHOHOB pa3HbIX BH/IOB
M03BOHOUHbIX. (CpaBHUTE/NIbHO-aHATOMUYECKHEe: TOMOJIOTUYHbIE, aHa/J0TUUHbIE,
pyJAWMeHTapHble OpTaHbl, aTaBU3MbL. MOJEKY/ISIPHO-OMOXUMUUECKHe: CXO/ICTBO
MeXaHU3MOB HaC/Ie/[CTBEHHOCTH W OCHOBHBIX MeTabo/MuecKUx TyTed y Bcex
OpraHH3MOB.

OBosmonoHHass Teopuss Y. [lapBuHa. [Ipefrocbulkv BO3HUKHOBEHUS
JapBUHMU3Ma. [IBWKyIMe CW/Ibl 3BOIONMH BUAOB 10 JlapBuHY (M30bITOUHOE
pPa3MHOXXeHHe TP OrPaHUYEHHOCTH PeCcypCcoB, Heorpe/ienéHHasi U3MEeHUYUBOCTD,
6opnba 3a cylijecTBOBaHUe, eCTeCTBEHHbIN 0TOOD).

CunteTtnueckas Teopus 3Boymolu (CT3) 1 eé 0CHOBHBIE TTOJIOKEHUS.

MukposBosonus. [Tonmynsius Kak eJUHALIA BUJA U SBOJTFOLIUM.

[Bwkylie cuibl (hakTopbl) 3BOMIOLMUA BUAOB B IpHpoze. MyTaljuOHHbBIM
rpoiiecC ¥ KoOMOWHATHBHasi W3MEHUMBOCTh. [lOMy/sAlMOHHBIE BOMHBI U Apeud
reHoB. VI30/111s1 U MUTpaLus.

EctecTBeHHBIM OTOOp — HampaB/sOUUi  (GakTop 3BOMIOIUH. DPOpPMEI
ecTeCcTBeHHOT0 oTbopa.

[Tprcnoco6/IeHHOCT, OpPraHU3MOB Kak pe3y/bTaT 3BOMIOIMU. [IprMepsl
TIPUCITOCOOIeHNH y OpraHu3MoB. ApoMopd03bl ¥ UAKOAAAIITAL[HH.

Bug u  BupoobpasoBanwe. Kputepuu Buzga. OcHOBHble  (hOPMBI
BHJ000pa3oBaHusi: reorpadrueckoe, SKOJIOTUUECKOe.

MakposBostorusi. Popmbl  3BOMIOLMM:  (PuieTUUecKasl, [AUBepPreHTHasl,
KOHBepreHTHasl, IapasiesnbHas. HeobpaTuMOoCTh 3BOIOIUH.

[IpoucxokeHrve OT HecreLWaJIu3upOBaHHbIX MpeakKoB. [Iporpeccupyromnias
crielany3anys. AanTUBHAas pajyaLys.

JleMoHCcTpanum:



IToptpetsl: K. Jlunuen, XK. b. Jlamapk, Y. dapsuH, B. O. KoaneBckuy, K.
M. Bbap, 3. I'ekkenb, ®. Mrosuiep, A. H. CeBep1ioB.

Tabmuiisl u cxeMbl: «Pa3BUTHe OpraHMUeCKOro MyUpa Ha 3eMiie», «3apoJbIIIn
TO3BOHOYHBIX  JKMBOTHBIX»,  «ApXeomnTepukc», «®Dopmbl  OOpeOBI  3a
CyIIleCTBOBaHME», «EcCTecTBeHHBI OTOOP», «MHOroobpasre COpPTOB pacTeHMi»,
«MHoroobpa3ue 10poJ, JKUBOTHBIX», «ITonynauun», «MyTanuoHHas
HW3MEHUMBOCTb», «ApoMopdo3bl», «Mauoaganrarum», «OOIasi JereHeparys»,
«/IBWKyle Cuibl 3BOMIOLUN», «Kapra-cxema Mapuipyra mnyTemectsus Y.
HapeuHa», «bopbba 3a cyiectBoBaHue», «IIprcriocobeHHOCTh OpraHH3MOBY,
«[eorpaduueckoe BH000pa3oBaHme», «DKOJOTHUECKOe BHU000pa3oBaHue».

Ob6opyoBaHMe: KOJUIEKI[MS HACEKOMBIX C pa3/MUHBIMU TUIIAMHU OKpaCKH,
HaboOp TUIOZIOB M CeMsiH, KOJIJIeKIusi «[IprMephl 3aIlUTHBIX MPHUCTIOCOO/IeHUM y
JKUBOTHBIX», MoOJZiesib «OCHOBHbIE HarlpaB/IeHUsI IBOJIIOLIMK», 00BEMHas MOJesb
«CTpoeHMe roJI0BHOTO MO3ra [O3BOHOYHbBIX».

buoreorpadguueckass kapta MHpa, KOJ/UIeKLUsl «POpMbI COXPAaHHOCTH
WCKOMAaeMbIX J>KUBOTHBIX W pacTeHWM», Mojenb anrumkauus «llepekpéct
XpOMOCOM», B/aKHble TiperapaThl «Pa3Butue HacekoMoro», «Pa3Butue
NSITYLIKW», MUKporipernapaT «/lpo3oduna» (Hopma, MyTaluyd (OpMbI KPbUIbEB U
OKpAaCKH Tesa).

JIaGopaTopHbIe 1 MpaKTUYeCKHe padoThI:

JlabopatopHasi pabora Ne 1. «CpaBHeHHe BHIOB MO MOP(HOJIOrHUYeCKOMY
KPUTEPUIO».

JIabopartopHasi pabota Ne 2. «Ormucanue MpUCocobeHHOCTH OpraHu3Ma U
eé OTHOCUTEJIbHOI'O XapakTepa».

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )XU3HU Ha 3emiie.

[oHayuHble TIpeiCTaB/leHHs O 3apOKAeHWU >KW3HU. HayuHble ruIoTessl
BO3HUKHOBEHHUSI JKU3HM Ha 3emse: abWoreHe3 W IaHCIIEPMHs. XHUMHUeCKas
9BOJTIOL[MSA. AOHOreHHBIM CHHTe3 OpraHWUeCKWX BeIeCTB W3 HeOpraHUueCKHX.
OKCIepuMeHTa/IbHOe TIOATBEPXKAeHre XMMUUeCKOM 3BoJioLuu. HauasbHbie STarbl
buonoruyeckout spo/monuu. I'unoresa PHK-mupa. @opmupoBaHre MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE TMPOTOK/IETKU. [lepBble K/IETKU M KX SBOJIHOLUSL
®opMUpOBaHMEe OCHOBHBIX TPYMI KUBBIX OPraHW3MOB.

Pa3Butre Xu3HM Ha 3emsie 10 5paM U mepuopaam. Karapxei. Apxelckas u
TpoTepo3oiickass 3pbl. Ilaneo3oiickas 3pa W €€ Tepuojbl: KeMOpUUCKUM,
Op/IOBUKCKWM, CUITYPUHUCKUH, IEBOHCKWH, KAMEHHOYTO/TbHBIN, TEPMCKUM.

Me3030MCKas 3pa U eé mepuo/ibl: TPUACOBBIM, FOPCKUM, METOBOM.

KaiHo30MCKast 5pa U €8 m[epuofbl: MaleOreHOBbIM, HEeOreHOBBIH,
aHTPOTIOTe€HOBBIN.



XapakTepucTHKa K/IMMaTa M reooruyeckux mnpoueccoB. OCHOBHbIE 3Tarlbl
3BO/TIIOLIMA PACTUTENTbHOTO U >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUU U
JKUBOTHBIX. [TosiB/IeHMe, pacliBeT U BIMUpaHWe IPYNM >KUBbIX OPraHU3MOB.

CucrtemMa OpraHMYecKOro Mupa Kak oOTpaxkeHWe 3BOMOLMA. OCHOBHBIE
CUCTeMaTU4eCKre rpynibl OPraHu3MOB.

OBOJTIOLMS UesioBeKa. AHTPOMOJIOTUsl KakK HayKa. Pa3BuTHe Tpe/CcTaB/IeHUM O
TIPOUCXOK/IEHUU YesioBeKa. MeTobl U3ydyeHMs aHTporioreHe3a. (CxojcTBa U
pas3/inuus yeaoBeKa U >KUBOTHBIX. CucTeMaTUUeCcKoe TOJI0KeHYe ueloBeKa.

HOBwkyme  cunbl  ((pakTopbl) — aHTpOMOreHesa. HacnencrBenHas
W3MEHUMBOCTb UM eCcTeCTBeHHbIW o0TOO0p. OOIlecTBeHHbIE 00pa3  >KU3HH,
W3rOTOBJIEHHE OPY/IUM TPY/a, MbIIILJIEHUE, Peyub.

OcCHOBHBIE CTaIUM U BETBU 3BOJIIOLIMU YeJIOBeKa: aBCTPaIONUTeKH, YenoBek
ymesnibid, YenoBek npsamoxopsimui, YenoBeK HeaHJepTaabCKuM, YeyoBek
pa3yMHbIii. HaxoJkyd MCKOMaeMbIX OCTAaTKOB, BpeMs CyllleCTBOBaHMs, 00/1acTb
pacrpocTpaHeHusi, 00bEM TOJIOBHOT'O M0O3ra, 00pa3 >XKU3HU, OPY/US.

YenoBeueckre packl. OcHOBHble  OoJibIliieé  pachl:  eBpOIeOUHas
(eBpasuiickasi), = Herpo-aBCTpajouiHasi  (3KBaTopuajbHasi), = MOHTOJIOW/IHAS
(asmaTcKo-amepuKaHCKasi).  UepTbl  TIPUCTIOCOOMIEHHOCTH  TIpeZiCTaBUTeseu
yeJIoBeUeCKUX pac K YCJIOBHUSIM CyLeCTBOBaHWsA. ENMHCTBO uenoBeuecKux pac.
KpuTturka pacusma.

JemMoHcTpanum:

[Toptpeter: ®@. Penu, JI. Ilactep, A. 1. Omnapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuupl u cxembl: «Bo3HukHOBeHre CoJHeUHOW cucCTeMbl», «Pa3BuTue
OpraHhueckoro mwupa», «PacturenpHasg KiieTka», <« KMBOTHas  KJeTKa»,
«IIpokapuoTuueckasi KieTtka», «CoBpeMeHHasi CHCTeMa OPraHUYeCKOro MHpa»,
«CpaBHeHHe aHATOMMUECKHWX UYepT CTPOEHHUS uelioBeKa M UYeI0BeKOOOpa3HbIX
o6e3bsii», «OCHOBHbIE MeCTa [aJleOHTOJIOTUYeCKUX  HAaXOJOK  TPeJKOB
COBPEMEHHOI0 YeJjioBeKa», «/lpeBHeumme mogn», «peBHue mogm», «llepBbie
COBpeMeHHbIe JTFo/In», «He/moBeueckre pachl».

OGopynoBanue:  Mynsoku — «[IpoucxoxzaeHve — uyesoBeka»  (OrOCTBI
aBCTPA/IONUTEKa, TMUTEKAaHTPOIa, HeaHJepTaiblla, KPOMaHbOHLA), CJIENKA WU
n300pakeHUs] KaMeHHBIX OpYAUN TepPBOOBITHOTO uesioBeKa (KaMHU-YOITIEPHI,
pybuna, ckpebma), reoxXpoHoJjiorhuueckass Tabmuila, Ko/uleKiusi «®PopMbl
COXPAHHOCTU UCKOTAaeMbIX YKUBOTHBIX U PACTEHU».

JIaGopaTopHbIe ¥ MPpaKTUYeCKHe pabdoThI:

[TpakTrueckas pabora Ne 1. «l/3yueHHe HMCKOIaeMbIX OCTAaTKOB PaCTeHUN U
JKABOTHBIX B KOJIJIEKLIUSIX).



OKCKypcus «DBOJIOLMSI OPraHUuecKoro mMupa Ha 3emse» (B eCTeCTBEHHO-
Hay4HbIM WIX KpaeBeJueCKU My3ei).

Tema 3. OpraHusmbl U OKpPY)Karolias cpeja.

OKOJIOTHS KaK HayKa. 3a/laui U paszesibl 3KOJI0TUM. MeTozbl 3K0/I0rMueCcKux
WCCJIeJOBaHUU. DKOJIOTUUeCKOe MUPOBO33peHre COBPEMEHHOI0 UeioBeKa.

Cpezbl 00WTaHUs OpPraHU3MOB: BOZHAsl, Ha3eMHO-BO3/YIlIHasi, TOYBEHHas,
BHYTPHUOPraHU3MeHHasl.

Okonoruueckde ¢akTtopel. Krnaccudukaiusi 3KOA0THYeCcKUX (PaKkTOpPOB:
abuoTuueckre, OWOTHMYECKHMe U aHTpOIoOreHHble. /[leliCTBHe 3KOJIOTUYECKUX
(hakTOpOB Ha OpraHU3MBblI.

AbGuoTHyeckre (akTOpBI: CBET, TeMITEPATYPA, BIAXKHOCTh. DOTOITEPUOU3M.
[TpucriocobneHyss  OpraHU3MOB K  JIeHCTBUIO  abuoTHuecKux  (haKTOPOB.
buooruueckvie puTmsl.

buotrueckue  (HaKTOPBI. Bugel  OMOTMUECKMX  B3auMMO/IEMCTBHIA:
KOHKYPEHIIWsI, XMIIHAYeCTBO, CUMOMO03 U ero ¢dopmbl. [TapasuTH3M, Koorepalus,
MyTyanu3M, KOMMeHcCanu3M (KBapTHUPAHCTBO, Hax/IeOHMUECTBO). AMeHCasu3M,
HelTpanu3M. 3HaueHWe OWOTUUECKHWX B3aWMOJEWCTBUN i CyIlleCTBOBaHUS
OpraHM3MOB B MPUPOJHBIX CO0DIIIeCTBaX.

OKOJIOTUUeCKWe XapaKTePUCTUKKA mnonyysiyud. (OCHOBHBbIE —TIOKa3aTesu
TIOMYJ/IALIUU:  YUCJIEHHOCTh, IIJIOTHOCTb, POXKZAeMOCTb, CMEpPTHOCTb, MPUPOCT,
Murpauys. JJvHaMuKa 4riC/IeHHOCTH TOMYJISILANA U e€ peryJisiusl.

JdeMoHCcTpanuu:

[MToptpetsr: A. l'ymbosnbar, K. @. Pysbe, 3. ['eKkesb.

Tabsuiel ¥ cxeMbl: KapTa «[IpupogHbie 3oHbI 3eMn», «Cpeabl obUTaHUs
opraHu3sMoB», «®dotonepuoausm», «llonynsauuu», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHY NONYJ/ISIUK MH(DY30pUK-TY(eTbKu», «lulleBble Lenm».

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlabopatopHast pabota Ne 3. «Mopdosornueckre 0COOeHHOCTA PACTEHUH U3
pa3HbIX MeCT OOUTaHMUSI».

JlabopaTopHasi pabota Ne 4. «ByvsHre cBeTa Ha POCT Y pa3BUTHE UePEHKOB
KoJieyca».

[TpakTrueckas pabota Ne 2. «[ToACUéT TVIOTHOCTH TIOIYJISILIUIA Pa3HbIX BU/OB
pacTeHu».

Tema 4. Coo0111ecTBa ¥ 9K0/10rHUeCKHe CHCTEeMbI.

Coo01ijecTBo opraHu3MoB — OuorieHo3. CTPYKTyphl OHOL|eHO3a: BH/OBas,
TPOCTpaHCTBeHHasl, Tpoduueckass (muileBasi). Buabl-momuHaHTbl. CBsI3U B
buoreHo3e.

OKosoruueckie CcucTeMbl (9KocucTembl). [loHsiTHe 00 sKocucTeMe WU
buoreorieHo3e. PYHKIMOHANbHBIE KOMITOHEHTHI 3KOCHCTEMBI: ITPOJYIIEHTHI,



KOHCYMEHTBI, pe/iylieHTbl. KpyroBOpOT BelllecTB U TOTOK SHEPTHHU B KOCHUCTEMe.
Tpoduueckue (muIeBble) YPOBHM 5KOCHUCTeMbl. [lullieBble 1leMM UM CeTH.
OcCHOBHBIE TIOKA3aTeIu 3KOCHCTeMbI: OuomMacca, TPOAYKIHUsS. OKOJOTHUecKue
MTUPaMU/IbI:  TIPOAYKIMM, YWCIeHHOCTH, Ouomaccel. CBoOMCTBa 3KOCHCTEM:
yCTOMYMBOCTh, CAMOPEry/isilysi, pa3BuTre. CyKileccusl.

[Ipupo/iHble 3KOCHUCTeMbl. DKOCUCTEMbI 03EP U peK. JKOCUCTeMa XBOMHOTO
WM [IMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTeHHBbIE ~ JKOCUCTEMBI.  ATPO3KOCHUCTEMBI.  YPOO3KOCHCTEMBI.
Brosiornueckoe 1 X03sMICTBEHHOE 3HaUeHUe arpo3KoCHUCTeM U YPOOIKOCUCTEM.

Bropa3HooOpa3ue Kak (akTop yCTOMUMBOCTU 3KocucTeM. CoxpaHeHHe
brosioruueckoro pasHoobpasusi Ha 3emiie.

Yuenue B. U. BepHazsckoro o 6uocdepe. I'paHuiibl, COCTaB U CTPYKTypa
6uocdepnl. JKuBoe BermectBO U ero (yHkuud. OcobeHHoOCTH Ouochepbl Kak
ryiiobanbHOM 3KocucTeMbl. [IMHaMUuecKoe paBHOBeche M oOpaTHasi CBsi3b B
6uocdepe.

KpyroBopoThI BelllecTB ¥ OMOreoXMMHUeCKUe 1UK/IbI 371IeMeHTOB (yTiepo/a,
a30Ta). 30Ha/ILHOCTh Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YesoBeuecTBO B Orocdepe 3emn. AHTPOIIOTeHHbIe U3MeHeHus1 B 6ruocdepe.
['nobanbHBIE 3KOOTUYECKHe TTPOOJIeMBI.

Cocy1ecTBoBaHHe MIPUPO/IbI 17| ye/l0BeueCTBa. CoxpaHeHue
6ropa3Hoobpa3susi Kak OCHOBa yCTOMUMBOCTH Orocdepbl. OCHOBa paljiOHaILHOTO
yrpaB/ieHUs: TIPUPOAHBIMM pecypcaMM U UX HCIoJb30BaHue. [JocTiKeHUst
61oIoTUK ¥ OXpaHa TIPUPO/IBI.

JdeMoHCcTpanuu:

[Toptpetsl: A. [I)x. Tencu, B. H. Cykaués, B. 1. BepHagckwii.

Tabmuibl U cxembl: «[IuireBbie 1emH», «bUOIeHO3: COCTaB U CTPYKTypa»,
«[Ipupoanbie coobirjecTBa», «llemu mUTaHUS», «IKOJIOTHUeCKass IMHUpaMHIa»,
«buocdepa 1 uenoBek», «IKOCUCTEMA IUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMaA
XBOMHOro neca», «buouenos Bomoéma», «ArpoueHo3», «lIpumepHbIe
aHTPOTIOTeHHbIe ~ BO3[EMCTBUSI Ha MpPUpPOAY», «BaxHeWIne HCTOUHHUKH
3arpsi3HeHUs BO3/lyXa M IPYHTOBBIX BO/», «IlouBa — BayKHEMINasi COCTaBJISIOITIAsT
6uocdepbi», «PakTOphI Aerpajaiuy mous», «I[lapHrkoBbii 3DdekT», «PaKTOPHI
PaIMOAKTUBHOTO 3arpsi3HeHus Ouocdeprl», «OOIasi cTpykrypa OHocheps»,
«PacripocTtpaHenre Xu3HH B Ouocdepe», «O30HOBBIM 3KpaH OWochepbl»,
«KpyroBopor yriiepozia B 6rocdepe», «KpyroBopoT a3oTa B IIPUPOJIE».

O6opyioBaHMe: MOZe/b-alIMKaLUsA «TUIMHUHbIE OWOIIeHO3bI», TepbapHii
«PacruTenbHbIe co0b1leCcTBa», KOIEKIUU «broiieHo3», «BpeanuTenu BaXKHEUIITNX
Ce/IbCKOXO3SIMCTBEHHbIX ~ KY/bTyp», TrepOapud W KOJ/UIeKLIMM pacTeHud W
JKUBOTHBIX, TIPUHAJ/IeXalllie K pa3HbIM 3KOJOTMUYeCcKMM TpYIIaM OJHOTO BH/a,



Kpacnasi kuura Poccmiickoit ®Pepepaiin, u300pakeHHs] OXpaHS€MbIX BHOB
pacTeHUU U )KUBOTHBIX.



[NTAHUPYEMBIE  PE3YJIBTATBI OCBOEHUA TIPOI'PAMMELBI 110
bNOJIOI'MN HA  BA3OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHNIA

Cormacio ®I'OC COO, ycraHaBIMBalOTCSI TpeOOBaHUSA K pe3yabTaTam
OCBOeHMsI OOydJaroIMMHCS TporpaMM  cpefiHero  oOilero  oOpa3oBaHUS:
JTMUHOCTHBIM, MeTarpeIMeTHBIM U TIPeIMETHBIM.

JINUHOCTHBIE PE3YJIBTATDI

B CTpyKType J/IMYHOCTHBIX pe3yJ/IbTaTOB OCBOEHUs1 npeameTta «buomorusi»
BbI/le/IeHbI CJIe/IVIOIIe COCTAaBJISIFOIIMe: OCO3HaHKe 00yuaroMMUCs POCCUHCKON
IPaK/IAaHCKOM UIEHTUYHOCTU — TOTOBHOCTU K CaMOPA3BUTUIO, CAMOCTOSITE/TbHOCTH
W caMoollpefie/ieHUI0, HaJluuuMe MOTHBALMM K  o0yueHWio  OHoJOrHH,
1je/leHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeX[eHui JIMYHOCTH Ha OCHOBE
K/TFOUEBBIX I[€HHOCTEH M WCTOPUYECKHX TPAAWLAN pPa3BUTHS OHOIOTMUECKOTO
3HAHUS, TOTOBHOCTb U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEM
JesiTeNTbHOCTU  1|eHHOCTHO-CMBIC/IOBBIMUA ~ YCTAaHOBKaMH, TPUCYLIMMU CUCTEME
Ouosiornueckoro o0Opa3oBaHMs, Ha/JWuyMe JKOJIOTUYECKOr0 TPaBOCO3HAHMS,
CMOCOOHOCTU CTaBUTh 11€JI U CTPOUTD yKHU3HEHHbIe TIIaHBbl.

JInuHOCTHBIE pe3y/ibTaThl OCBOEHUs mpeaMera «buosorus» HOCTUrarOTCs B
eIUHCTBe yuyeOHOM ¥ BOCTUTATENbHOU [eATeTlbHOCTH B COOTBETCTBUM C
TPAJULIMOHHBIMU POCCUUCKUMHU COLIMOKY/IbTYPHBIMU, UCTOPUYECKUMU U yXOBHO-
HPABCTBEHHBIMH 1[€HHOCTSIMH, TIPUHSATHLIMH B OOII[eCTBe TIpaBWIaMH W HOpMaMH
ToBeJleHUsT U CrocOOCTBYIOT TIpOLjeccaM CaMOTIO3HaHUsl, CAMOBOCIIUTaHUS U
CaMOpa3BUTHsL, PpAa3BUTHS BHYTPEHHEM TMO3ULUM JIMYHOCTHU, TIaTPUOTH3Ma,
yBakeHUs1 K 3aKOHY U TPaBOMOPSJKY, YeJOBEKY TPyZa U CTaplieMy TOKOJIEHHUIO,
B3aMMHOTO YBa)KeHHUsl, Oepe)KHOTO OTHOIIIeHUs K KY/JIbTYPHOMY HaC/Ae[ui0 U
TpaZULMsSM MHOTOHAl[MOHaILHOrO Hapoga Poccurickon ®epepauyu, mpupose U
OKpY>Karolleun cpee.

JINUHOCTHBIE pe3y/bTaThl OCBOeHUs yuyeOHOro mpeameTa «buosiorys»
JOJDKHBI OTPa’kaThb TOTOBHOCTb U CITOCOOHOCTH 00YYArOIIUXCSI PYKOBO/ICTBOBAThHCS
chopMUpPOBAaHHON BHYTpeHHeW To3ul[Mell JIMUHOCTH, CHUCTEeMOMN 1|eHHOCTHBIX
OpHEeHTALWi, TIO3UTHUBHBIX BHYTPEHHUX  YyOeXJeHWH, COOTBETCTBYIOIUX
TPaJUL[MOHHBIM 1IeHHOCTSIM DPOCCHMCKOTO OOIIlecTBa, paclliipeHuhe >KU3HEeHHOTO
OMbITa Y OMbITA AEeSITeTbHOCTH B MPOLieCCe peaav3aljid OCHOBHBIX HarlpaB/IeHUU
BOCITUTATE/IbHOU J1eITeIbHOCTH, B TOM YUCJIEe B YaCTH:

1) rpaX/jJaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTb IPA’KAAHCKOM MO3ULIMK 00y4Jaroierocsi Kak akTUBHOTO U

OTBETCTBEHHOTO YjieHa POCCHUICKOTr0o 00I1iecTBa;



OCO3HaHWEe CBOUX KOHCTUTYIIMOHHBIX TIpaB U 0O0sI3aHHOCTEH, yBaKeHHe
3aKOHA Y MpaBOMOPSJKaA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOU [1eATe/TbHOCTH TPy CO3JaHUU
yueOHBIX MPOEKTOB, pellleHMM yueOHbIX M T03HaBaTeIbHbIX 3ajiau, BBITIOJTHEHUN
OHO/IOTUUeCKUX IKCTIEPUMEHTOB;

CrOCOOHOCThL  OmpefieNIsiTh  COOCTBEHHYIO TIO3UL[MI0 TI0 OTHOIIEHUI0 K
SIBJIEHUSIM COBPEMEHHOM JKU3HU U 00BSICHATD €§;

yMeHUe YUUTHIBaTb B CBOMX JeWCTBUSIX HEO0OXOAUMOCTb KOHCTPYKTUBHOTO
B3aUMOJIENCTBUS JIFOZIeN C pa3HbIMU YOeXXIeHUSIMU, KYJIbTYPHBIMU 1[eHHOCTSIMU U
COLIMAJ/IbHBIM T0JIO)KEHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B TIpOLleCC€ COBMECTHOI'O BBIIOJIHEHHUS
yueOHBIX, TIO3HABaTeJIbHBIX M MCCAeJOBaTeNbCKUX 3aJau, YBaKUTETbHOTO
OTHOIIIEHHSI K MHEHUIO OINMOHEHTOB TIpU OOCY)X/AeHHWH CIIOPHBIX BOIIPOCOB
OMOOrHYeCcKOTo Co/lep KaHus;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU [1eATe/IbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIMTAHUSA:

chopMHPOBaHHOCTb POCCUKCKOU rpakKJaHCKOH WJIeHTUYHOCTH,
MaTpUOTH3Ma, YBa)KeHHs K CBOEMY HapOJy, UYYBCTBa OTBETCTBEHHOCTU Iiepef
PonvHOW, ropfocTv 3a CBOM Kpad, CBOW PoauHy, CBOW SI3BIK M KYJBTYPY,
TIPOLLIJIOe Y HACTOsIIlee MHOIOHALIMOHA/IBHOT0 Hapoa Poccuy;

L[eHHOCTHO€e OTHOIIIeHWe K TIPUPOAHOMY Hac/e[uI0 U NaMsATHUKaM MPUPO/IbI,
JOCTWKeHUsIM Poccun B Hayke, KCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CMOCOOHOCTh OIIeHMBaTh BKJ/aJ, POCCHUHCKMX YUYE€HbIX B CTaHOBJEHUE WU
pa3BuTHhe OWOJIOTHH, TIOHUMaHUs 3HAueHWss OWOJOTUM B TIO3HAHWM 3aKOHOB
TIPUPO/IbI, B )KU3HHU YesioBeKa M COBPeMeHHOT 0 00I11eCcTBa;

uzieiiHass yOe)KJEHHOCTb, TOTOBHOCTb K CJ/Iy)KeHHIO U 3aiiure OTeyecTBa,
OTBETCTBEHHOCTb 3a ero Cyb0y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMA:

OCO3HaHMe JIyXOBHBIX LIEHHOCTeW POCCUMCKOTO HApO/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 MOBE/IEHMUS;

CIOCOOHOCTh OlLIeHWBaTh CUTYallMI0 U TIPUHUMAaTh OCO3HAHHbIE peIleHus,
OpPHEHTHPYSCh Ha MOpabHO-HPAaBCTBEHHbIE HOPMBI M LIEHHOCTH;

0CO3HaHUe JIMYHOTO BKJ/IaJia B IIOCTPOeHUe YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJIUTE/ISIM, CO3[,aHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOIO TIPDUHATUSI LIEHHOCTEM CeMeWHOM JKW3HU B COOTBETCTBHUU C
TpaguLiuIMU Hapoa0B Poccuy;

4) 3cTeTUYeCcKOro BOCIIUTAHUSA:

3CTeTUYeCcKOe OTHOIlleHHWe K MUY, BK/Ouasi 3CTeTHKY ObiTa, HAy4HOTO U
TeXHUUeCKOTO TBOPUYECTBa, CTIOPTa, TPy/a, 00IIleCTBeHHBIX OTHOIIIEHNUH;



TIOHMMaHue SMOLIMOHATLHOTO BO3/€HCTBYS )KUBOM TIPUPO/IbI U €€ [IeHHOCTH;

TOTOBHOCTh K CaMOBBLID@)KEHWIO B Pa3HbIX BHIAX HCKYCCTBa, CTpeMJIeHHe
TIPOSIB/ISITh KaueCTBa TBOPUECKOM TMUHOCTH;

5) ¢u3uUeckoro BOCHUTAHUA, ()OPMUPOBAHMS KYJbTYPbl 3/J0POBbS U
IMOLMOHA/ILHOTO 0/1aromo/Tyuns:

NMOHVMaHWe W peajiv3aliyds 370poBoro M 0Oe3omacHoro obpasa >KU3HU
(3mopoBoe  TMTaHWe, COOIOZIeHWMe  TUTWUEHWYECKWX TpaBUI W HOPM,
cba/aHCUPOBaHHBIA PEXUM 3aHATUM W OTAbIXa, PperyJspHas (u3nueckas
aKTUBHOCTb), 0Oepe)KHOTO0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIeHUs K
coOcTBeHHOMY (PM3UUYECKOMY U TICUXUUYeCKOMY 3/]0POBbIO;

MOHUMaHWe 1[eHHOCTW TpaBWI WHJMBUyalbHOTO U  KOJIJIEKTUBHOIO
Ge30macHOro MoBeZieHUsI B CUTYaLUsIX, YTPOXKAIOIINX 370POBbIO U KU3HU JTIO/IEH;

OCO3HaHUWe TIOCTe/ICTBUN W HENpUSTHS BPeJHBIX TPUBbIUEK (yroTpebsieHus
aJIKOT0J11, HADKOTHKOB, KYpeHUsl);

6) Tpy/10BOr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HaHHe [JeHHOCTH MacTePCTBa, TPY/J0/Ir00ue;

FOTOBHOCTb K AKTUBHOW [esiTeJIbHOCTM TEeXHOJIOTMYeCKOM W COLMabHOU
HarpaB/IeHHOCTH, CMIOCOOHOCTb WHUI[MMPOBATh, MJIAHUPOBaTh U CaMOCTOSITE/IbHO
BBITIOJIHATH TaKYHO /leSITe/IbHOCTh;

VHTEepeC K pa3/MuHbIM cdepam rpodeccroHaNbHON esiTelbHOCTH, YMeHUe
coBepIllaTb OCO3HaHHBIA BbIOOpD OyAyledt Tipodeccud W peasM30BLIBATh
coOCTBeHHbIe YKU3HeHHbIe TIJIaHbI;

TOTOBHOCTb M CIOCOOHOCTb K 00pa3oBaHHI0O W CamMo00Opa3oBaHHIO Ha
TIPOTSDKEHUH BCel JKU3HY;

7) 3K0/I0rU4eCKOro BOCIIUTAHUA:

9KO0JIOTUYECKH 1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpofile KakK HCTOUHUKY
JKU3HU Ha 3eMJie, OCHOBe eé CYII[eCTBOBaHUSI;

TIOBBIIIIEHWe YPOBHSI JKOJIOTMUECKOW KYJIbTYphl: TIPUOOpeTeHHe OIlbiTa
TJIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM WX BO3MOJKHBIX TIOC/IEJCTBUM  [I/IsT
OKpY>Karolllel cpefibl;

OCO3HaHWe T00a/bHOTO XapaKTepa 3KOJIOTHYeCKHX IPo0/ieM W IMyTel HxX
pellieHus;

CTIOCOOHOCTh  HMCIIO/Ib30BaTh IpHOOpeTaemMble TIPH H3YUYEHWH OHOJIOTUH
3HAHUSI W YMeHHUs TIpu pellleHUH TMpobseM, CBSI3aHHBIX C PpaLMOHA/IbHBIM
TIPUPO/IOTIONIb30BaHUEM  (COOJTIO/leHre  TpaBW  TIOBEJeHWST B TIPUPO/IE,
HaripaB/ieHHbIX Ha COXpaHeHWe paBHOBECHsI B 5KOCHUCTeMax, OXpaHy BHU/IOB,
9KOCHCTeM, brocdepnl);



aKTMBHOE HerpusTHe [eWCTBUM, MNPUHOCAIIMX BpeJ, OKpy’Karolen
TIPUPOIHONW CpeJile, YMeHHe MPOTrHO3UpPOBaTh Heb/arorpusiTHbIe 3KO0J/IOTUUeCKHe
NOC/eICTBYS MPeNPUHUMaeMbIX 1eUCTBUN U MpeO0TBpallaTh UX;

Ha/IMuve Pa3BUTOr0 3KOJIOTMYECKOTO MBILUIEHUS], SKOJIOTUYECKOU KYJIbTYPBI,
ombITa JesiTeNIbHOCTH 9K0JIOTMUeCKOu HaripaB/IeHHOCTH, yMeHUst
PYKOBO/ICTBOBAaTbCSI MMU B MO3HaBaTeIbHOW, KOMMYHUKAaTUBHOU W COLIAATbHOM
MpaKTUKe, TOTOBHOCTU K YYaCTUIO B MPAKTUUECKOU [IeATe/IbHOCTU 3KOJIOTUUeCKON
HarpaBJ/IeHHOCTY;

8) neHHOCTH HAyYHOr0 NMO3HAHMA:

c(hOpPMHUPOBAaHHOCTL MHPOBO33DEHHs], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAayKHd W OOI[eCTBeHHON MPaKTUKH, OCHOBAaHHOTO Ha JUajiore
KYJIbTYP, CII0COOCTBYIOIIEr0 OCO3HAHUIO CBOET'0 MeCTa B MOJIMKY/IbTYPHOM MUPE;

COBEPILIEHCTBOBAHUE $I3bIKOBOM M UMTaTeJbCKOW KY/IbTYpPbl KakK CpeJCTBa
B3aUMO/IECTBUSI MEX/Y JIFOABMU U MIO3HAHUST MUDa;

MOHMMaHue CreluUKr OWOoNOTMM KaK HayKW, OCO3HaHWS €€ ponu B
dbopMUpOBaHMY paAlMOHANTBHOTO HAy4YHOT'O MBbILIIEHUs], CO3/]JaHWU 11eJIOCTHOTO
Tipe/iCTaB/ieHdss 00 OKpy’KarollleM MHpe KaK O e[MHCTBe MPHPO/bl, uelioBeKa U
oO1iecTBa, B TI03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellieHHd MpobseM
COXpaHeHUsI TIPUPO/THOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUHW [I/I1 COBPEMEHHOM IMBUIM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHS Me[WLIMHBI, CO3/jaHUE TIePCIIeKTUBHbBIX
OMOTeXHOJIOTHM, CIOCOOHBIX  pelllaTh  pecypcHble  TPOOJeMbl  Pa3BUTHS
ye/IOBeUeCTBa, TIOMCKA TyTel BbIXOZA M3 IJI00A/bHBIX KOJIOTHUECKUX ITPoOIeM U
obecrieueHrsi  Tepexofla K  YCTOMUMBOMY  pa3BUTHIO,  paljiOHATbHOMY
VICTI0/Ib30BaHUIO TPUPO/IHBIX PeCypCcoOB U (POPMHPOBAHUIO HOBBIX CTaH/IapTOB
JKU3HU;

3aHTEPEeCOBAaHHOCTL B TOMYYeHUH OWOJIOTUUECKUX 3HAaHUM B  I[e/IsIX
TIOBBIIIIEHWsT  00IIell Ky/JbTypbl, €CTeCTBEHHO-HayYHONW TpPaMOTHOCTH, KakK
COCTaBHOW YacTH (PYHKIJMOHA/ILHOM I'PAMOTHOCTH OOy4Yarommxcs, (OpMUPyeMOM
TIpU M3y4yeHUu 61osoruy;

TOHMMaHWe CYI[HOCTH METO/IOB TTO3HAaHMSI, UCMOJIb3yeMbIX B €CTeCTBEHHBIX
HayKax, CIIOCOOHOCTU WCII0/Ib30BaTh T[IOJlyuaeMble 3HaHUS [JI1 aHaiu3a u
00BsICHEHUSI SIBJIEHUM OKDY>KAOIllero MUpa U MPOUCXOASAIIUX B HEM U3MeHEeHUH,
yMeHUe [enaTb OOOCHOBaHHbIE 3aK/IFOUEHUSI Ha OCHOBe HayuHbIX (DaKTOB U
VMEOIIUXCS JIAaHHBIX C LIeJIbI0 TT0/TyUeHUs JOCTOBEPHBIX BbIBO/IOB;

CIOCOOHOCTh CaMOCTOSTEIbHO MCIO/Ib30BaTh OMONOTHYecKre 3HAHUS [IIs
peliieHuUs1 Ipo6JieM B peasbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHWe LIEHHOCTHM HAy4YHOU JesiTellbHOCTH, TOTOBHOCTb OCYILeCTBJISATh
MPOEKTHYIO U UCC/IeI0BATENbCKYIO AesiTeTbHOCTh UHIUBUAYA/IbHO U B TPYTIIIE;



TOTOBHOCTh M  CIIOCOOHOCTb K  HeNpephiBHOMY 00pa3oBaHUIO M|
caM000pa30BaHuI0, K aKTHBHOMY TOJYUYEHHIO HOBBIX 3HAHWM MO OHOJIOTHH B
COOTBETCTBUHM C KU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MertaripeiMeTHbIe pe3y/abTaThl OCBOeHHs yueOHOTO mipeaMeTa «broJOTHs»
BK/IFOUAIOT: 3HAuuMMble /i (OPMUpPOBaHUS MHUDPOBO33peHUsI 00yYaroIIUXCs
MEXIUCIUTITMHAPHBIE (MeXKITpeJIMeTHbIe) OOITleHayUHbIe TOHSTHS, OTPa’karolfre
1[eJIOCTHOCTh HAyuHOM KapTWUHbl MHpa U CIelUPUKY MeTOJJ0OB TO3HaHUs,
WCIOJ/Ib3yeMbIX B eCTeCTBEHHBbIX HayKax (BelecTBO, SHeprusi, siBjieHue, MpoLecc,
CcUCTeMa, HayuHbIM (akT, MPUHLMII, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
WcciejoBaHWe,  HaOmoleHWe,  W3MepeHWe,  SKCIIEPUMEHT W JIPYTHX),
yHUBepcarbHble yueOHbIe JeicTBUS (TI03HaBaTe/bHbIe, KOMMYHHUKaTHBHBIE,

perysiTUBHbIE), obecreurBaroIIie dbopmupoBaHue GyHKLHMOHATbHOU
rPaMOTHOCTM M COL[Ma/IbHOW  KOMIIETeHLIMM OO0ydYaroIuxcsi, CroCOOHOCTh
o0yuaroLmxcs VICTI0J/Ib30BaTh OCBOEHHbIe MeXIMCLIUTJIMHAPHbIE,

MHDOBO33peHUeCKHe 3HaHWsS U yHUBepCca/ibHble yueOHble [eWCTBUS B
T03HaBaTe/bHOW U COLMA/IbHOM TPaKTHUKe.

MertaripeiMeTHbIe pe3y/bTaThl OCBOEHHUs TIPOrpaMMbI CpefiHero 001iero
o0pa3oBaHUsl [JO/KHBI OTpaXkaTh:

OBnajenne YHHBepCaTbHBIMH y4eOHBIMHU NMo3HaBaTe/IbHbIMU
NeMCTBUSAMU:

1) 6a3oBbIe JTorHUecKHe JeMCTBHUS:

CaMOCTOsITe/ILHO  (JOPMy/IMpOBaTh W aKTyaJu3upoBaTh  mpobiemy,
paccmaTpuBaTh e€é BCeCTOPOHHE;

WCI0/Ib30BaTh TMPHM OCBOEHWU 3HAHUW TIPUEMBI JIOTUYECKOTO MBbIIIIEHUS
(aHanM3a, CMHTe3a, CpaBHeHUs1, KiaccuduKaiyy, 00001eHNs1), pacKpbIBaTb CMbIC/T
OUOIOTUUeCKUX TIOHSATHM (BBIJENATh UX XapaKTepHbIe MPU3HAKW, YCTaHAB/IWBAThb
CBSI3U C JPYTUMU MOHSTUSIMU);

ornpefensTh Leau [JesTelbHOCTU, 3ajaBas TMapaMeTpbl W KPUTEPUU UX
JOCTU)KEHUS], COOTHOCHUTD Pe3y/bTaThl JesITebHOCTH C TTOCTaBJIeHHbIMU LIe/ISIMU;

WICTI0/Tb30BaTh OMOIOTHUeCKUe TIOHSTUS [t 00bsCHEeHUsT (DaKTOB W SIBJIEHUI
JKUBOM TIPUPO/IBI;

CTPOUTbH JIOTUUECKUe PpacCykieHusi (MHAYKTHUBHbIE, JeAyKTUBHbIE, TI0
aHaJIOTuM), BBISIB/IATb 3aKOHOMEPHOCTM M MPOTHMBOPEUMsi B pacCMaTpUBaeMbIX
SIBJIeHUsIX, (DOPMYJ/IMPOBATh BLIBO/IbI U 3aK/IFOUEHMUS;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe cpeicTtBa  UIA TIpe/iCTaB/IeHUs
CYII[eCTBEeHHBIX CBsI3ed M OTHOIIIEHHI B M3ydaeMbIX OHO/IOTHYeCKHUX 00BEeKTax, a



TakKke  TPOTUBOPEUMi  pa3HOrO0  pOfila,  BBISBJIEHHBIX B Pa3/IMUHBIX
VH(MOPMaI[MOHHBIX UCTOUYHHKAX;

pa3pabaThiBaTh IIaH peIlleHHs] MPOOeMbl C YUETOM aHa/M3a MMEROIIUXCS
MaTrepuabHbIX U HeMaTepUabHbIX PeCYpPCOB;

BHOCHUTb KOPPEKTUBBI B IeSITe/IbHOCTD, OLIEHWBAaTh COOTBETCTBHE Pe3y/IbTaTOB
1[e/IsIM, OLIeHUBaTb PUCKU TIOC/Ie/ICTBUM JiesITe/TbHOCTH;

KOODAWMHUPOBaTh W  BBHITIOJHATH paboTy B YC/IOBUAX — peasbHOTO,
BUPTYa/bHOTO ¥ KOMOMHMPOBAHHOTO B3aUMO/IECTBYS;

pa3BUBaTh KpeaTUBHOE MBIILIJIEHUe TIPU pellleHnH XKU3HeHHBIX pobieMm.

2) 0a3oBbIe HCC/IeA0BATETbCKHE AeiCTBUS:

B/Ia/IeTh HaBbIKaMU yueOHO-HCCIeOBaTe/IbCKOM 1 TPOEKTHOM JIesITe/TbHOCTH,
HaBbIKaMH  pa3pellieHusi mpobseM, CMOCOOHOCTRIO YW TOTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TIOUCKY MeTO/IOB pellieHHs PaKTHUYeCKuX 3a/iay, MPUMeHeHUI0
pa3/IMYHBIX METOZOB TT03HAHUS;

WCIIO/Ib30BaTh pa3/iiuHble BU/bI JIeITe/IbHOCTH T10 TIOTyYeHHI0 HOBOIO
3HAHUS, €ro WHTepIipeTaliy, TpeoOpa30BaHUI0 W TIPUMEHEHUI0 B YyueOHBIX
CUTYyal[UsIX, B TOM YHCJIe TIPU CO3ZJaHUU yUeOHBIX U COI[Ma/IbHBIX TTPOEKTOB,;

(hopMHpOBaTh Hay4YHBIM THIT MBIIIEHUSs], BaZleTh HAyYHOU TEePMUHOJIOTHEH,
K/IFOUeBbIMU TIOHSITUSIMUA U METOZIAMU;

CTaBUTh W (HOPMy/IMpOBaTh COOCTBEHHBbIE 3a/lau B 00pa3oBaTebHOMN
JesITe/IbHOCTU Y XKU3HEHHBIX CUTYaLUsIX;

BLISIB/ISITH  TIPUUMHHO-C/Ie[ICTBEHHbIE CBSI3M W aKTya/lM3UpoBaTh 3ajauy,
BbIZIBUTATh TUIOTe3y eé pellleHus, HaXOAUTh apryMeHTbl [/l Jl0Ka3aTeJbCTBa
CBOMX YTBepXK/IeHUM, 3a/laBaTh MapaMeTphbl U KDUTEPUH PellleHuUs;

aHa/IM3UpOBaTh TMO/yYyeHHble B XOJie pelleHus 3alaud  pe3y/bTaThl,
KPUTUUECKU OLIeHUBAThb WX JJOCTOBEPHOCTh, MPOTHO3UPOBaTh U3MeHeHHe B HOBBIX
yCJIOBUSIX;

JlaBaTh OL[€HKY HOBLIM CUTYaI[UsIM, Ol[eHUBaTh MPHOOPETEHHBIH OIIBIT;

OCYIIIeCTBJISITh 1[e/IeHarpaB/IeHHbIM TIOMCK TepeHoca CpeficTB U CrocoboB
JleiCTBUS B MpodeCCUOHa/IbHYIO CPefy;

yMeTb TIePeHOCUTh 3HaHUSl B TI03HABATe/bHYI0 W MPaKTUUECKylo o0macTu
)KU3He leATe/IbHOCTY;

yMeTb UHTeTPUPOBAaTh 3HAHUS U3 PAa3HBIX MPeAMeTHbIX 0b/1acTeif;

BbIIBUTaTh HOBble WjleW, MpejjiaraTb OPUTHMHa/bHbIe TOAXOAbl U pellleHus,
CTaBUTH MMPOOIEMBI U 3a/IauH, JOMYCKAIOIIe aTbTePHATUBHbBIE PEIIeHHS.

3) pa6ora c uadopmanueii:

OpPHEHTUPOBATHCS B Pa3/MUHbIX UCTOUHUKAX UH(OPMaIUK (TeKcTe yueOGHOTO
nocobusi, Hay4yHO-TIOMYJISIPHOM  JiuTepaType, OWOJOTMYECKUX CJOBapsX U
CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3axX [JaHHBIX, B VIHTepHeTe), aHa/M3UPOBATh



vHGOpMALMIO pa3/MUHbIX BUZOB U (DOPM TIpeJCTaB/ieHNs], KpDUTHUUeCKH OI|eHUBATh
eé I0CTOBEPHOCTb U HETIPOTUBOPEUUBOCT;

(dhopMyMpoBaTh 3ampoChkl U TIPUMEHSITh Pa3/IMUHble METO/IbI MPU TIOUCKe U
orbope Ouosiornyeckoil MHGOpPMAIMK, He0OXOJUMOM AJis BBIMOTHEHUsT yueOHbIX
3a7iauy;

npuobpeTaTh OMBIT HMCIO/Ab30BaHUSI MH(POPMAal[MOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTHI, COBEPIIIEHCTBOBAaTh KY/IbTYpPy aKTUBHOT'O MCIIO/Ib30BaHUS Pa3/TMUHbIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BBIOMpaTh  OMNTHUMa/lbHYl0  (GOpMy  TpeACTaB/eHUs
buonoruyeckoit nHbopMalM (cxembl, rpadyKH, JUarpaMMbl, Tab/IULIbI, PUCYHKU
" Jipyroe);

WCTIO/Tb30BaTh HAyUHBIM f3BIK B KauecTBe CpeZAcTBa mpu pabote c
Ouosiornueckor uWHGOpMalMeli: TIPUMeHSTh XUMUUeckue, (usnueckue WU
MaTemMaTUueCKde 3HaKu U CUMBOJIbI, (opMmysbi, abbpeBUaTypy, HOMEHKIATypy,
WCTIO/Ib30BaTh W TIpeoOpa3oBbIBaTh ~ 3HAKOBO-CHMBOJIMUECKHWE  Cpe/ICTBa
HarJisTHOCTY;

B/a/leTh ~ HaBbIKAMU  pACMO3HAaBaHWsS W 3al[UThl  WH(OPMALUY,
vH(MOPMaI[MOHHOW 6€3011aCHOCTH JIMYHOCTH.

OgjajieHle yHUBePCa/IbHBIMA KOMMYHUKATUBHBIMU JIeCTBUAMM:

1) o0menue:

OCYIIIeCTB/ISITh KOMMYHHKALIUM BO BCeX cepax )KU3HHU, aKTUBHO yUaCTBOBATh
B /Majiore WM JUCKYCCUU TIO CYIIeCTBY oOcCykJaemol TeMbl (yMeHUe 3a/iaBaThb
BOITPOCHI, BBICKA3blBaTh CY)KJ€HUSI OTHOCHUTETHHO BBITIOJHEHUSI TIpefijlaraeMou
3a/lauM, YUUThIBAaTb MHTEPEeChl U COrIaCOBAHHOCTb TMO3UIIUNA APYTMX yUaCTHHUKOB
Jivajiora Wi JUCKYCCUN);

pacrio3HaBaTh HeBepbOasibHble cCpeZicTBa O0OIlleHWsl, TOHUMATb 3HaueHHe
COLMA/IbHBIX 3HAKOB, MPEeAIOChIIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CUTYal[ui,
yMeThb CMSITUaTh KOH(IUKThI U BECTU IeperoBOpbI;

B/a/IeTh pa3MUHbIMM criocobaMu 0OIlleHHsI YU B3aUMO/IeHCTBUS, TIOHUMAThb
HaMepeHHs1 IPYTUX JI0/iel, TPOSIB/IATh YBa)KUTebHOe OTHOIIIeHUe K cobeceHUKY
Y B KOPPeKTHOU popMe (hOopMyJIMpPOBaTh CBOU BO3Pa’KeHHs;

pa3BEépHYTO U JIOTMUHO M3JlaraThb CBOKD TOUKY 3peHUs] C UCMO/b30BaHUEM
SI3bIKOBBIX CPe/ICTB.

2) coBMecTHasl ieiITe/IbHOCTh:

TOHUMAaTh W UCIO/b30BaTh TMpeuMyIllleCTBa KOMaHAHONW W WHAWBUAYaTbHOU
paboThI IpU peIlieHrr OMOJIOrHUeCcKOoi ITpobieMbl, 000CHOBLIBATH HEOOXOAUMOCTD
TIpPUMeHeHHs TPYNIOBbIX (HOPM B3aUMO/IeHCTBUS TIPY pellleHrH yueOHOM 3a1iaum;

BbIOMpaTh TEMAaTWKy W METO/Ibl COBMECTHBIX AeUCTBUM C y4éTOM OOIIMX
VHTEPeCOB U BO3MOKHOCTeH Ka)K/IoT0 usieHa KOJIJIeKTUBa;



NpUHUMaTh LI  COBMECTHOW  JesiTe/lbHOCTH, OpPraHU30BbIBaTb U
KOODZIMHUPOBATh [IeMCTBUSI IO €€ [OCTM)KeHUIO: COCTaB/STh Ti/laH [elCTBUM,
pacripefiesiith poJd C YYETOM MHEHUM YYaCTHUKOB, OOCYKZATb pe3y/IbTaThbl
COBMECTHOM paboThI;

OLleHMBaThb KaueCTBO CBOEr0 BKJ3Jla M KaKJOr0 YyuaCTHHMKA KOMaHZbl B
o0111uii pe3y/sbTar 10 pa3pab0TaHHBIM KPUTEPHSIM;

rpejijlaraTh HOBbIE TIPOEKThI, OlleHUBaTh WJled C TIO3WIMA HOBU3HBI,
OpUTMHAbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTY;

OCYLIECTB/ISITh TO3UTUBHOE CTpaTrernyeckoe TIOBeJieHWe B Pa3IUUHbIX
CUTYyaLUsIX, TIPOSIBJISITH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.

OgjajieHlie YHUBePCAa/IbHBIMHU Pery/JiATHBHBIMHU JJeHCTBUAMM:

1) camoopraHu3zanus:

WCTI0/Tb30BaTh OMOJIOTMYeCKre 3HaHUS i BbIsB/IEHUS TIpoO/ieM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsIX;

BbIOMpaTh Ha OCHOBe OHOJIOTHUECKMX 3HAHWM Iie/ieBble W CMbBIC/IOBBIE
YCTaHOBKHM B CBOMX JIEMCTBUSIX U MOCTYMKAax IO OTHOILIEHHIO K >XUBOU TIPUPOJE,
CBOEMY 37I0POBBIO U 3/10POBbIO OKPY KaIOIIUX;

CaMOCTOSITeJTbHO OCYILLeCTBJISATh MO3HABaTeIbHYI0 [1eATe/bHOCTh, BbISBJISATH
1Ipo0JieMbl, CTaBUTh U (POPMY/IMPOBaTh COOCTBEHHBIE 3a/laul B 0Opa30BaTe/IbHOM
JesiTeNTbHOCTU U YKU3HEHHbIX CUTYallUsX;

CaMOCTOSITEJTLHO ~ COCTaB/ISATh TIUIaH pellleHus TIpo0/ieMbl C  YUYETOM
MMEIOIIUXCsl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MpeAriouTeHU;

JlaBaTh OI[eHKY HOBBIM CUTYal[UsIM;

PACIIUPSTh paMKH yueOHOro TIpeiMeTa Ha OCHOBe JTMUHBIX TIPe/ITTOUTeHH;

Jle/iaTh OCO3HAHHBIN BBIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTH
3a pellleHue;

OLIeHMBAaTh TTPUOOPETEHHBIN OTIbIT;

criocobcTBoBaTh (POPMHPOBAHUIO U TIPOSIBJIEHUIO IITMPOKOW JpPYAULINA B
pasHbIX 00/1aCTSX 3HAHWM, TOCTOSIHHO TIOBBIIIATh CBOM 0Opa3oBaTe/bHBIA |
KY/IbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLI€HKY HOBbIM CHTYal[UsiM, BHOCHUTb KODPEKTHBBI B [IeTe/bHOCTh,
OLIeHUBaTb COOTBETCTBUE Pe3y/IbTaTOB LIeJIsSIM;

BJaZileTh ~ HaBbIKAMM  TI03HaBaTeIbHOW  pedieKCMM KakK  OCO3HaHUS
COBepIllaeMbIX [JIeCTBUM U MBICIUTENbHBIX TPOIECCOB, WX pe3yJbTaTOB W
OCHOBaAHHM, WCIOIL30BaTh MPUEMBbI pedieKCUM [IJIs1 OIleHKH CUTYyalldd, BbIOOpa
BEPHOTO pelleHus;

yMeTb OLIeHMBaTh PHUCKU M CBOEBPEMEHHO IPUHUMATh pelleHus] M0 HUX
CHWKEeHMUIO;



NPpUHUMaThb MOTHBBI W apryMeHTbl JADYTUX TIDU aHajiu3e pe3y/bTaToB
J1esiTeNIbHOCTY;

3) npuHsATHE CedA U [Pyrux:

TIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

NpUHUMaTh MOTHBBI W apryMeHTbl JADYTUX TIDU aHajiu3e pe3y/bTaToB
JesiTeNIbHOCTY;

TIpYM3HABaTh CBOE MPaBO Y MPaBO JPYTHX Ha OIINOKY;

pa3BUBaTh CIIOCOOHOCTH TTOHUMATh MUP C TIO3UL[MU JIPYTOTO UeioBekKa.

INPEJMETHBIE PE3YJ/IbTATbBI

[TpeameTHble pe3ysibTaThl ocBoeHuss mporpamMvbl COO mo Ouosiornu Ha
6a30BOM ypOBHe BK/IIOUAIOT CIteljiduuecKue sl yueOHoro mpeamMeta «bronorusi»
HayuHble 3HaHWs, YMEeHUs U CTIOCOObI IefiCTBUI TI0 OCBOEHHIO, UHTepIIpeTalud 1
1peoOpa30BaHI0 3HAHWM, BU/IbI JeSTeTbHOCTU 10 TIO/yYeHHI0 HOBOTO 3HAHUS U
TIPUMEHEHHI0 3HAaHUM B Pa3/IMUHBIX yueOHBIX CUTyal[usiX, a TakKe B peasbHbIX
JKU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C Ouosiorveidi. B mporpamMme mpeameTHbIe
pe3y/ibTaThl TIPe/[CTaB/IeHbI TI0 TOAAM 00yUeHHs.

[TpegmeTHBIE pe3ynbTaThl OCBOeHUs yuyeOHOTO rpeamera «buosorusi» 6 10
K/1acce [O/KHBI OTPakaTh:

chopMHPOBAHHOCTh 3HAaHWM O MeCcTe U PO OHMOIOTMM B CUCTEMe Hay4YHOT0
3HaHUSI €eCTeCTBeHHbIX HayK, B (OPMUDOBAaHUM COBPEMEHHON eCTeCTBEeHHO-
HayYyHOM KapTUHBbI MHpa U HayYHOTO MHMPOBO33DEHHUs, O BK/IaJle POCCUHCKUX U
3apy0Oe)KHBIX  YUEHBIX-OMOJIOTOB B pa3BuUTHe OHosoruH, (GYHKIMOHATBHOU
rPaMOTHOCTHU 4YeJIOBeKa [IJIs PelleHrs )KU3HEeHHbIX 3a/ay;

yMeHUe PpacKpbIBaTh COjlep)KaHre OHO0/IOTHYeCKUX TepMUHOB U TIOHSATHH:
JKU3Hb, KJeTKa, OpraHu3M, MerabosusM (oOMeH BellleCTB W TIpeBpallleHHe
3HEpPruu), ToMeocTas (CaMOperyJsiljusi), ypOBHeBasi OpraHv3aLusi KUBbIX CUCTEM,
CaMOBOCITpOM3Be/ieHre (perpoAyKIusi), Hac/eCTBeHHOCTh, U3MEHUMBOCTh, POCT U
pasBuUTHE;

yMeHWe u3/aratb OuosiorHyeckue TeopuM (K/eTOYHasi, XPOMOCOMHas,
MyTallMOHHasi, LieHTpa/JbHas [OrMa MOJIeKy/sipHON Ouosnoruu), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBuioBa) u yuyenus (0 rjeHTpaX MHOroobpasusi u
MPOUCXOKEeHUS KYJbTYpPHbIX pacTeHuid H. V. BaBuioBa), onpepensaTh rpaHULIbI
UX TIPUMEHHUMOCTH K )KUBBIM CUCTEMaM;

yMeHUe B/1aJileTh MeTo/laM{d Hay4yHOT'o M03HaHWsl B OMoorum: HabsiojeHre 1
OMnuCaHWe >XUBBIX CUCTEM, TPOLIECCOB W SIBJIEHWW, OpraHu3alys U TpPOBe/leHUe
OMOIOTUUECKOTO ~ IKCTIePUMEHTa,  BBIIBWKEHHWE  TUIIOTe3bl,  BbIsB/IEHUE
3aBUCHMOCTU MEXAY WCCAelyeMbIMA BeTMUWHaMH, OObsSCHEHHe TOoTy4YeHHbIX



pe3yJIbTaTOB, MCIO/b30BAaHHBIX HAYUHBIX TOHSITHM, TEOPUM M 3aKOHOB, yMeHHe
Jle/1aTh BBIBO/IbI HA OCHOBAHUH TOJTYUeHHBIX pe3y/IbTaToB,;

yMeHUe BbIJIe/IATh CYIleCTBeHHbIe TIPU3HAKH BHUPYCOB, KJIE€TOK MPOKApPUOT U
9YKApHOT, OJHOK/JETOUYHbIX U MHOTOK/JIETOUHBIX OPraHHW3MOB, OCOOEHHOCTH
rpoijeccoB: oOMeHa BellleCTB U TIpeBpallieHUs] SHepPruy B KieTKe, (hOTOCHHTe3a,
MJIaCTUYECKOT0 M JHepreThyeckoro oOMeHa, XeMOCHHTe3a, MMTO3a, Melo03a,
OTLJIO/IOTBOPEHMS], Pa3MHOXKEHUs, WHAWBHUIyaJlbHOTO Pa3BUTHS  OpraHM3Ma
(oHTOT€EHe3);

yMeHUe TPUMEHSITh ToJyueHHble 3HaHUS [AJii 00bsCHeHUs OMOOrHyecKux
TIPOLIeCCOB U SIBJIEHUM, /ISl TIPUHSITHS TPAaKTUUeCKUX pellleHui B TOBCeIHEBHOM
JKU3HU C T1iesiblo  obecrieueHHss 6e301aCHOCTH CBOEro 370POBbSi U 3/I0POBBS
OKPY>KaIOIIUX JTI0fiel, COO/TI0jeHrsT HOpM TPaMOTHOTO TIOBeZIeHUs B OKPY KaroIIiei
TIPUPOJTHOM Cpejie, TOHMMaHWe He0OXOJUMOCTH WCIOIb30BaHUS [JOCTYKEHUM
coBpeMeHHOW  Ouosiorud W OMOTeXHOMOTMA  [JiIS  paldOHA/IbHOTO
TIPUPO/IOTIOTH30BaHMS;

yMeHUe pelllaTh 37eMeHTapHble TeHeTHUeCKWe 3aJaud Ha MOHO- U
JUTHOpUIHOe CKpellliBaHWe, CLeliJIeHHOe Hac/ae/oBaHHe, COCTaB/sTh CXeMbl
MOHOTMOPU/IHOTO CKpellMBaHUs /sl TIpeJCcKa3aHus HaceloBaHUsl TPU3HAKOB y
OpraHH3MOB;

yMeHUe BBITIOJIHATL JlabopaTOpHBbIE W TIpAaKTUUYeCKHWe paboThl, COO/IF0/aTh
TIpaBu/Ia Mpy paboTe ¢ yueOHBIM U 1aO0PaTOPHLIM 000pPYZAOBAHHUEM;

yMeHUe KDUTUYEeCKH OLleHWBaTb M UWHTEpIIPpeTUpPOBaTh MH(POpPMALUIO
OMO/IOTUUECKOTO  COJIeP)KaHHs, BK/IIOUAIOI[YI0 TICEBJIOHAyUHble 3HAHUS U3
Pa3MUHBIX UCTOYHUKOB (Cpe/ICTBAa MaCCOBOM MH(OPMAIMH, HayUHO-TIOMY/ISIPHbIE
MaTepuasbl), 3THYeCKHe acCleKTbl COBpPeMeHHbIX HWCCe/loBaHuil B OHOJIOTHH,
MeAULIMHe, OMOTeXHOIOTUH;

yMeHHWe CO03/jaBaTh COOCTBEHHBbIE ITMCbMEHHbIE U YCTHBIE COOOIIeHHS,
0006111as1 610/I0OTHYECKYI0 UH(OPMAIMIO U3 HEeCKOTBKUX HWCTOUYHHUKOB, TPAMOTHO
WCTI0/Th30BaTh TIOHATHUWHBIN armapat OMoI0ruHn.

[IpegmMeTHbIe pe3y/nbTaTbl OCBOeHUs yuyeOHOro rpeamera «buosorusi» 6 11
K/1acce 1OJDKHBI OTPaXkaTh:

cchopMHUPOBAHHOCTh 3HAHUM O MeCTe W POIX OMOJIOTHUM B CHCTEMe Hay4HOTO
3HAHUS eCTeCTBeHHBIX HayK, B (OpPMHUDOBAHHWK COBpPEMEHHOW eCcTeCTBEHHO-
HayyHOW KapTWHBI MUPAa U HAayYHOrO MUPOBO33DeHMUs], O BK/aJile POCCUUCKUX U
3apyOeXKHbIX ~ YUEHBIX-OHMO/IOTOB B pa3BuThe Ouosiorud, (HyHKIMOHATEHOU
I'PaMOTHOCTH uejioBeKa [IjIsl pellieHyst JKU3HEeHHBIX 3a7iau;

yMeHUe pacKpbIBaTh CoOjlep)KaHre OHO0/IOTHYecKUX TepPMUHOB U TIOHSATHH:
BU/I, TIOMYJISALIUS, TeHO(OH/, 3BOIOLIUS, ABWKYIME CUJbI ((haKTOpbl) 3BOJIOLIVM,
TIPUCITOCOO/IEHHOCTh OpPTraHMW3MOB, BHI000pa30BaHMe, 3Koornueckrde (hakTopsbl,



9KOCUCTeMa, TIPOAYLIEHTbI, KOHCYMEHThbI, peAyLeHTbl, 1lelhd  [HUTaHus,
9KOJIorMUeckasi mupamuzia, 6ruoreoreHo3, brocdepa;

yMeHWe Wu3/1araTb OWOOTMUecKWe Teopud (3BOJIIOLIMOHHAS Teopusi Y.
[apBuHa, CHHTeTAYEeCKasi TeOpHs SBOMIOIMM), 3aKOHbI W 3aKOHOMEpPHOCTH
(3apogpiieBoro cxoactBa K. M. Bspa, uepefjoBaHvs T/1aBHBIX HarlpaB/IeHUU U
nyTedt ssomoruu A. H. CeBepijoBa, yueHuss o 6uocdhepe B. . BepHazckoro),
OTIpe/ie/IiTh TPAHUIbl UX TPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHUe B/aJieTh MeTO/laM{ HayYHOTO TT03HaHUs B OMO/Ioruu: Hab/mojeHre 1
OTMCaHue >KUBBIX CUCTeM, TMPOLIeCCOB W sIBJIEHWM, OpraHu3aius U TpoBefieHue
OUO/IOTUUECKOTO ~ KCIIepUMEHTa,  BbIIBU)KEHWEe  TUIIOTe3bl,  BbIsIBJIEHUE
3aBUCHMOCTH MEXAY WCCAeyeMbIMA BeIMUMHAMH, OOBsSCHEHHE TITOTyUYeHHbIX
pe3y/IbTaTOB, WCIOMb30BAaHHBIX HAyUHBIX TTOHSATHM, TEOPUM W 3aKOHOB, YMeHHE
Jles1aTh BBIBO/IbI HA OCHOBAHWH TIOTyUeHHBIX pe3y/IbTaToB,;

yMeHUe BbIIeNsiTh CyIleCTBeHHble TIPU3HAKW CTPOeHUsi OMOoI0ruuecKux
00BEKTOB: BW/OB, TOMYJIALWMA, TIPOAYLIEHTOB, KOHCYMEHTOB, PpeJyLIeHTOB,
OuoreoreHO30B U SKOCUCTeM, OCOOEHHOCTH TIPOLIECCOB: HAaC/e/CTBEeHHOM
WM3MEHUMBOCTH, eCTeCTBEHHOTO 0TOOopa, BH000pa30BaHus, ITPHUCIIOCOOIEHHOCTH
OpraHv3MOB, [1eHCTBUSI SKOJOTMUeCKWx (aKTOPOB Ha OpraHu3Mbl, TepeHoca
BEIIeCTB M TIOTOKa SHEPTUM B 3KOCHCTEMaX, AHTPOMOTeHHbIX HW3MeHeHU! B
9KOCHUCTeMax CBOel MeCTHOCTH, KPYroBOpDOTa BeI[eCTB M OHOTeOXUMHUUYeCKUX
I[UKJ/IOB B Orocdepe;

yMeHUe TPUMEHSITh TOoJyueHHble 3HaHUS AJii 00bsCHeHUs 6MOoornyecKux
TIPOL[ECCOB U SIBJIEHUM, [/Is1 TIPUHATHS TPAKTHUECKUX PeIlleHHH B TIOBCE[HEBHOU
KU3HU C 1ie/iblo  o0ecrieueHrst 0e30MacHOCTU CBOEro 3/0pPOBbsi U 3/I0POBbS
OKDY>KaOIIUX JTofiel, COb/r0jeHrs HOpM IPaMOTHOT'O TIOBeZIeHUs B OKPY KaroIljei
TIPUPOJIHOM cCpejfle, TOHMMaHWe HeO0OXOJUMOCTH UCIO/b30BaHUS [JOCTYIKEHUI
COBpeMEeHHOM OMOJIOTHH /I/IS1 pal[iOHA/ILHOTO MPHUPOZOTI0/Ib30BaAHMS;

yMeHUe pelliaTh 37ieMeHTapHble OHO0J/IOTHYecKHe 3a/lauM, COCTaBJISITh CXEMbI
TiepeHoca BellleCTB ¥ SHePTUY B 9KOCHCTeMax (LIery TTUTaHus);

yMeHHe BBITIOMHATEL JjabopaTOpHble UM TpakTHUecKHue paboThl, COOMOAATH
TipaBwWIa Tipu paboTe ¢ yueOHBIM 1 TabopaTOPHBIM 0060pyZOBaHKEM;

yMeHWe KDUTUYeCKH OIleHWBaThb U HWHTEpIIPeTUpPOBaTh HWHGMOPMAI[HIO
OMO/IOTUUECKOTO CO/leP)KaHHWs, BK/IIOUAIOIyI0 TICeBJOHAayuHble 3HAHUS U3
pa3/IMYHbIX UCTOUHUKOB (CpeAicTBa MacCOBOW MH(MOPMALIUU, HayYHO-TIOMYJ/ISpPHbIe
MaTepuasnbl),  pacCMaTpuBaTh  TJio0OanbHBIE  JKOJOTWUECKHe  IPoO/IeMbl
COBpeMeHHOCTH, (POPMHUPOBATh TI0 OTHOIIIEHUIO K HUM COOCTBEHHYTO TIO3UIIHIO;

yMeHUe CO03[aBaTh COOCTBeHHbIe IMCbMEHHble U YCTHbIe COOOIIeHus,
00600111as8 6ro/IOrMUecKy0 UHGOPMALIUI0 U3 HECKOIbKUX MCTOYHUKOB, TPaMOTHO
HICTI0JTh30BaTh TIOHATHUHHBIN arirapat OMOIOT|H.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/TACC
KonnuyecTBo yacos JJIEKTPOHHbIE
HaumeHoBaHMe pa3je/ioB U TeM (udpossbie)
Ne n/nn KonTposbnbie | IIpakTnuecku
NporpamMmMsbI Bcero oOpa3oBare/ibHBIE
padoThI e padoThI
pecypchl
bubmioTeka [IOK
1 b 2 .
HOJIOTHA KAk Hayka 0-5 https://m.edsoo.ru/7f41c292
2 JKuBble CUCTeMbl U UX OpraHu3aLus 1 Bubmaorexa IOK
P H https://m.edsoo.ru/7f41c292
3 XHWMUUeCKUM COCTaB U CTPOeHUEe KJIeTKU 8 1 Bubmaorexa IOK
P https://m.edsoo.ru/7f41¢292
bubmmoreka ITOK
4 X 6
VBHEACATEIILHOCTS KIETKH https://m.edsoo.ru/7f41¢292
c Pa3sMHOXeHHe ¥ MHAVBUAYa/IbHOE Pa3BUTUE 5 1 bubmmoreka ITOK
OpraHu3MoB https://m.edsoo.ru/7f41¢292
6 HacencTBeHHOCTb U U3MEHUUBOCTh 8 15 bubmmoreka IIOK
OpraHKU3MOB ' https://m.edso0.ru/7f41¢292
7 Cenekuys opraHu3sMoB. OCHOBBI 3 bubmmoreka IIOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41¢292
bu6 OK
8 PesepBHoe Bpems 1 nommorexa L
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4




11 KJIACC

Ko/muecTBO Uacos JJ/IeKTPOHHBbIE
HaumeHoBaHue pa3/jeioB U TeM (uudposbie)
Ne i/ Konrtposbhbie | IIpakTuueckue
NMporpamMMsbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
bubmoreka LIOK
1 SBOMOLHOHHas GHONOrKs ) 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBeHME U pa3BUTHE XKU3HU Ha 9 05 bubnuoreka LIOK
3eme ' https://m.edsoo.ru/7f41cc74
bubmoreka LIOK
3 OpraHH3MbI 1 OKPYXAIOU{as cpesa > 1 https://m.edsoo.ru/7f41cc74
4 Coo0I111ecTBa ¥ 9KOJIOTUYECKHE CUCTEMBI 9 Bubmaorexa [IOK
https://m.edsoo.ru/7f41cc74
bubmoreka IIOK
P 2
> G3EPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10
1 34 0 2.5

I[TPOI'PAMME




IIOYPOYHOE IVIAHNPOBAHUE

10 KV/TACC
KoinuyecTrBo yacoB JJIEKTPOHHBIE
Ne Jdata nudpoBbIe
Tema ypoka KonTposibubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmoreka LIOK
1 buosorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/bl TI03HAHUS )KUBOU
nipupobl. [IpakTrueckasi paboTa
2 NE) 1p«§IC1'IOJI[;3OBaHI/Ie aBIJ)II/IT-IHbIX 1 0.5 bubmmorexa [TOK
: P ‘ https://m.eds00.ru/863e6122
MeTO/IOB I1pY U3YUYeHUH
61osIOrNUeCcKUX 00 eKTOB»
3 Buonoruueckue cucremsl, 1 bubmoreka IIOK
MPOL[eCChl U UX U3yUYeHHe https://m.edsoo.ru/863e6564
4 XHWMUUeCKUM coCcTaB KneTkd. Boga 1 bubnuoreka LIOK
Y MHHepaJbHbIe COJIU https://m.edsoo.ru/863e674e
bubmoreka LIOK
b . 1
> e, COCTaB  CTpoeHue Genkos https://m.edsoo0.ru/863e6b72
depmMeHTbI — OUOJ/IOTHYECKHEe
KaTasm3atopsl. JlabopaTtopHast
6 pabota Ne 1 «M3yueHue 1 0.5 bubmmoreka IIOK
KaTa/IMTUYeCKOW aKTUBHOCTU ' https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha rpUMepe amu/Iasbl
WU KaTajiasbl)»
7 Yrnesoppl. JIunuabl 1 bubmoreka IIOK




https://m.edso0.ru/863e6870

MdTPHUYHOT'O CUHTE3a

bubmoreka IIOK
8 Hyk/ienHoBLIe KucioTel. AT® https://m.edsoo.ru/863e6d5c
9 Ncropus u MeTofbl U3ydyeHus bubmoteka LIOK
KieTku. KietouHas Teopust https://m.edsoo.ru/863e6e88
10 KneTka Kak 1je/TocTHast )KUBast
cucrema
CTpoeHue 5yKapuoTUYeCKOU
KeTku. JlaboparopHast pabota Ne 2
«/3yuyeHyie CTpoeHHUs K/IeTOK Buboreka LIOK
11 paCTeHui, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo0.ru/863e6ff0
OakTepwuii 10, MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIperapaTax 1 ux
OTMCaHue»
bubmoreka LIOK
12 Obwmen Bewects wm merabou3u https:/m.eds00.ru/863e766¢
bubmmoreka IIOK
13 Porocumres. XemocuiTes https://m.edsoo.ru/863e7c98
. bubmoteka LIOK
14 SuepreTieckuii 0bmex https://m.edsoo.ru/863e7aae
JKW3HeHHBIM LUK/ K/IeTKH.
Lenenuve kieTku. MuTo3.
15 JlaboparopHast paboTa Ne 3 0.5 bubmioTeka LIOK
«HabrojeHre MUTO3a B K/IeTKax https://m.edsoo.ru/863e7dc4
KOHUMKa KOpelllKa JTyKa Ha
rOTOBBIX MUKpOIIperapaTax»
16 buocunTe3 6enka. Peakiust bubmoteka LIOK

https://m.edsoo.ru/863e796e




bubmioreka LIOK

17 T —6 6
PARCIALIA MOCHHTES DEMKA https://m.edsoo.ru/863e796e
18 Heknetrounsie (pOpMbI )KU3HU — bubmoreka IIOK
BUPYChI https://m.edsoo.ru/863e7540
bubmoreka IIOK
19 ®opmbl pa3sMHOXKeHUsI OpraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmoreka LIOK
2 Meti
0 o3 https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE TIOJIOBBIX
K/1eToK. OIy1o0TBOpeHue.
91 JlabopaTopHasi pabora Ne 4 0.5 bubmoteka LIOK
«/3yueHure CTpoeHUs M0JIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha FOTOBBIX
MUKpOIperapaTax»
9 NupuByyansHOe pasBuTHe bubmioreka LIOK
OpraHu3mMoB https://m.edsoo.ru/863e8436
'eneTnka — Hayka o
23 Hac/1e[CTBEHHOCTU U bubmorexa LIOK
A https://m.edso00.ru/863e86f2
VM3MEeHUYHUBOCTU
3aKOHOMEpPHOCTH HacJ/ieJ0BaHus
24 TIpU3HAKOB. MOHOTUOpUAHOE Bubmorexa [IOK
P ) pHA https://m.eds00.ru/863e8878
CKpeluBaHue
UTHOpUIHOE CKpeIlBaHue.
25 é[aKOH ie'jaBMcmfo:(j Bubmaorexa [IOK
https://m.edsoo.ru/863e89a4
Hac/ael0BaHUs TIPU3HAKOB
26 CirervieHHOe Hac/e/joBaHUE 0.5 bubmoreka IIOK

nipu3HakoB. JlabopaTopHasi paboTa

https://m.edsoo.ru/863e8c60




Ne 5 «M3yueHue pe3y/bTaToB
MOHOTHOPH/IHOTO Y AUTHOPUIHOTO
CKpeILMBaHus Y Ap030( Ukl Ha
TOTOBBIX MUKPOIIperapaTax»

['enertuka nona. HacnegoBanue

bubmoreka LIOK

27
IIPH3HAKOB, CLeM/IeHHbIX C IT0JIOM https://m.edsoo.ru/863e8c60
NsmenunBocTe. HeHacsiegcTBeHHas
M3MeHUYMBOCTb. JlabopaTopHast
)8 pabora Ne 6. M3yueHne 0.5 bubnuoreka LIOK
MOAW(UKALIMOHHOW U3MEeHUHMBOCTH, ' https://m.edsoo.ru/863e8efe
IIOCTPOeHYe BapyaLMOHHOI0 psja
Y BapyalLMOHHOU KPUBOW»
HacnencrBeHHast W3ME@HUMBOCTb.
29 Jlaboparopnasi pabota Ne 7. 0.5 bubnuoreka LIOK
«AHanu3 MyTaluil y Apo30¢uiibl ' https://m.edsoo.ru/863e8efe
Ha rOTOBBIX MUKpOIIperapaTax»
bubmuoreka LIOK
30 'eneTuka yenoBeka 4
https://m.edsoo.ru/863e8d78
PesepBHbIii ypok. O60061eHre 110
31 TeMe «Hacne1CcTBeHHOCTh U
M3MEeHUYUBOCTb OPraHU3MOB»
bubmoreka LIOK
32 Ceslek1iyg KaK HayKa U porLiecc
https://m.edsoo.ru/863e9214
33 Metozpbl ¥ JOCTUXKEHUS CesleKLIUU bubmioreka LIOK
pacTeHUl U >KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHosiorus Kak orpacib bubnuoreka LIOK

TIPOM3BO/ICTBA

https://m.eds00.1ru/863e9336




OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




11 KJIACC

KonnuyecTBo yacos JJIEKTPOHHbIE
Ne ara udpoBLIe
Tema ypoka KonTposibabie | IlpakTuueckue A op
n/n Bcero u3ydeHusi | oOpa3oBaTe/bHbIE
padoThI padoTsI
pecypchl
1 OBOJIIOLYS U METO/IbI €€ U3yUyeHUsI 1 Bubmiorexa OK
H A y https://m.edsoo.ru/863ea20e
) Wcropus pa3BUTHS TIpe/iCTaBIeHUM 1 bubmmoreka LIOK
006 3BoJTIOLIMN https://m.eds00.ru/863e9570
bubmmoreka LIOK
3 MWUKPO3BOMOLMS 1 nomotexa I
https://m.edsoo.ru/863e9cle
[TonynAums Kak 3/1eMeHTapHast
eZIMHULIA BU/IA U SBOJIIOLIUH.
4 JI'EL60 I:TO }im aGota ; 1 1 0.5 bubmoreka LIOK
paTopHaz p B ' https://m.eds00.ru/863e99c6
«CpaBHeHMe BU/IOB 110
MOpP($OIOrMUeCKOMY KPHUTEPUIO»
c JBrKy1ye cuibl (3/1eMeHTapHbIe 1 Bubmoreka IIOK
(hakTOphBI) 3BOMIOLIUN https://m.edsoo.ru/863e9da4
bubmoTeka LIOK
6 EcrtecTBeHHbIM 0TOOD ¥ ero (opMbl 1
P Pop https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BO/IIOLIUM:
MIPUCTIOCO0/IEHHOCTh OPTaHU3MOB U
. BU/J000pa3oBaHue. JlabopaTopHas 1 0.5 bubmmoreka LIOK
pabora Ne 2 «OnucaHue ' https://m.edsoo.ru/863e9fde
NIPUCTIOCOO/IEHHOCTH OpraHu3Ma U
eé OTHOCUTEeIbHOTO XapakKTepa»
8 Hanpasnenus u nytu 1 bubmoTeka LIOK




>KU3HU Ha 3eMiie»

MaKpO3BOJIFOLIUU https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocTs 3BOMIOLUH
10 Wcropust >xu3HM Ha 3emiie U
MeTO/bI €€ N3yUeHUs
1 ['urnoTe3bl MPOUCXOXAEeHUS KU3HU bubmmoteka IIOK
Ha 3emsie https://m.edsoo.ru/863ea5a6
1 PasButue xu3HU Ha 3emJie 110 3pam Bubmioreka LIOK
Y I1epuozam https://m.edsoo.ru/863eatbe
OCHOBHBIE 5Tanbl 3BOTIOLN
pacTUTEeNBHOIO Y )KUBOTHOT'O MHUpa.
13 [MpakTrueckas pabota Ne 1 0.5 Bubmioreka LIOK
«/3yueHure HCKoIaeMbIX OCTaTKOB ’ https://m.edsoo.ru/863ea8bc
pacTeHu! U )XKUBOTHBIX B
KOJI/IEKLIASIX»
14 CoBpemeHHas cucTeMa bubmumoreka LIOK
OpraHuuyeckoro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIIOLMS Ue/loBeKa bubmumoreka LIOK
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 HBrkytue cuibl (pakTopbl) bubmmoreka IIOK
aHTpoIioreHesa https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJju¥u 3BOJIFOLIUN
yesioBeKa
18 YesioBeyeckue pachkl v MPUPOJHBIE bubmmoteka LIOK
ajiarnTary yejoBeKa https://m.edsoo.ru/863eaea2
PesepBHbiit ypok. O6001eHre TI0
19 TeMe «BO3HUKHOBeHVe U pa3BUTHe




20

OKOJI0rMsl KaK Hayka

Cpe/ibl 00UTaHUS ¥ KOJIOTUUYECKHEe

bubmoTeka LIOK

21
(hakTOpBI https://m.edsoo.ru/863eafec
Abuorrueckue GakTOphbI.
Jlaboparopxas pabota Ne 3.
«Mopdonornueckre 0CoOOeHHOCTH
N bubmoTeka LIOK
22 pacTeHUH 13 pasHbIX MeCT 0.5
https://m.edsoo.ru/863eb10e
obuTanusi». JlabopaTopHas paborta
Ne 4. «Bnusinve cBeTa Ha poCT U
pa3BUTHE UePeHKOB KoJieyca»
bubmioTeka LIOK
23 Buotnueckue ¢akTopbl
¢ P https://m.edsoo.ru/863eb348
OKonoruueckre XxapakTepUCTUKU
nonyssiuyn. [TpakTrueckast paboTa
24 Ne 2 «IToacuéT IoTHOCTH 0.5
TIOMYJISILIUM pa3HbIX BUJOB
pacTeHuI»
’e Coo0biiecTBa OpraHM3MOB — bubmmoreka LIOK
Ouo1eH03 https://m.edsoo.ru/863eb46a
%6 OKOJIOTMYeCKre CUCTeMbI Bubmioreka IIOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBbIe TIOKa3aTenn
57 3KOCUCTeMBI. DKOJIOTUYecKue Bubmioreka LIOK
nipamMu/bl. CBOMCTBA 9KOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus
28 [Ipupoanbie 3K0CHUCTEMBI
29 AHTpOIOreHHbIe 3KOCUCTEeMBbI
30 buocdepa — rnobanbHast bubmmoreka LIOK




3KoCHUCTeMa 3eM/IU

https://m.edsoo.ru/863ebb5e

3aKOHOMEpPHOCTH CYLL[eCTBOBaHUS

bubmoTeka LIOK

31 6uocdepsl 1 https://m.edsoo.ru/863ebd16

32 YeoreuecTBO B Oriocdepe 3emn 1

33 Cocy1ecTBoBaHre NPUPOJbI U 1 bubmmoteka IIOK
yeJioBeyecTsa https://m.edsoo.ru/863ebale
Pe3epeHblIii ypok. O600IIIEHHE

34 TeMbl «Coo011ecTBa 1 1
9KOJIOTUYECKHE CHCTEMBI»

OBLIEE KOJIMYECTBO YACOB I10 34 95

I[MTPOI'PAMME




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/IbLHOM ITPOI'PAMMBI

IIpoBepsieMble npeMeTHBIE Pe3y/IbTaThl 0CBOCHHS 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbI CPe/{HEro 001ero 0opa3oBaHus

CchopMUpPOBaHHOCTb 3HAHUW O MecTe U pOJM OUOJIOTHU B CUCTEMe
HayuyHOTO 3HAHUS eCTeCTBEHHBIX HayK, B (OpPMHpPOBaHUU
COBPEMEHHOW eCTeCTBEHHO-HAayUHOW KapTHWHbI MHpa M HAy4YHOIO
MHPOBO33DeHUs]; O BKJIa/le POCCUHCKMX W 3apyOeKHBIX yUuéHbIX-
OuosioroB B pa3BUTHe OWOIOTHH; (YHKLMOHAIBHON TPAaMOTHOCTH

yesioBeKa 4Jid pelieHUs )KU3HEHHBIX 3a1d4

YMeHHe pacKpbiBaTh COZiep>KaHHe OWOJIOTUYeCKUX TEPMHUHOB U
TIOHSITUI: >KWU3Hb, K/IeTKa, OpraHu3M; MeTabosm3m (0OMeH BellecTB U
rpeBpallleHre SHepruum), romMeoctas (caMoperysisius), YpOBHeBast
OpraHu3aLys JKHBBIX CUCTeM, CaMOBOCIIPOKM3Be/leHre

(perOAYKL[I/IH), HacC/1eJCTBEHHOCTb, U3MEHUYNUBOCTL, POCT U PA3BUTHE

YMeHue — u3saraTh ~ OWonoruyecke — Teopud  (KJIETOYHA,
XpPOMOCOMHasi, MyTaljuoHHasi), 3akoHbl (I'. Menpens, T. MopraHa,
H.. BaBuwioBa) u yueHus (0 TIleHTpax MHOroobpasus u
MPOMCXOXAEHHs  Ky/lbTypHbIX  pactenud H.M.  Basusoga),

onpenesaTb rpaHULbI UX TIDUMEHHUMOCTH K X)XUBBIM CUCTEMdM

YMeHHe BafieTb MeTOaMM HAy4YHOrO TIO3HaHWS B OHOIOTHH
(Hab/rofileHMe M OMMCAHMe >KUBBIX CHUCTEM, TPOLIECCOB U SIBJIEHUM;
OpraHv3alisi W TIpOBeZieHHWe OWOJIOTMYECKOTO JKCIIePUMEHTa,
BbIIBIDKEHMEe  TUIOTe3bl;  BbIBJIEHWE  3aBUCUMOCTH  MeXAY
WCCielyeMbIMU BeJIMYMHaMH, 00BbsICHEHHEe T0JTyYeHHBIX
pe3y/bTaToB, WCIOIb30BAHHBIX HAYYHBIX TIOHATUH, TeOpUd U
3aKOHOB; yMeHHe JejaTb BbIBOJbl Ha OCHOBAHWM ITOJyYeHHBIX

pe3y/bTaToB)

10 K/TACC

Kop
MpoBepsieMoro
pe3y/ibTara

1

2

3

4

5

YMeHHe BBIZENATh CYIeCTBEHHble TIPU3HAKU BHPYCOB, KJIETOK
MPOKAPUOT W 3yKApHOT, OJHOK/JIETOYHBIX U MHOTOKJ/IETOUHBIX
OpPraHu3MOB; OCOOEHHOCTH TpolleccOB 0oOMeHa BeIeCcTB U
TpeBpallieHust SHepruM B KieTkKe, (POTOCHHTE3a, I/IaCTHUeCKOro |
SHepreTHYyeckoro obMeHa, XeMOCHHTe3a, MHTO03a,  Meiio3a,

OIVIOJOTBOPEHNA, Pa3MHOXXEHUs, WHIAWBUYaJIbBHOI'O  PA3BUTHA




opraHusMa (OHTOreHe3)

YMeHUe TIpUMEHSITb TIOJIyUeHHble 3HAaHWS I OObSICHEHHUS
OMOIOrMUeCKUX TIPOIIECCOB U SIBJIEHHUM, JJIsI TIPUHATHS MPAaKTHUeCKUX
pellieHHWi B TIOBCEAHEBHOW JKU3HM B Ije/iaX obecrieueHUs
0€e30TacHOCT CBOETO 3/I0POBbSI U 3/I0POBBSI OKPY)KAKOIUX JTHO/IEH,
coOmofieHdsT HOPM T'DAMOTHOTO TIOBEJIEHHSI B OKpY’Karolleu
NIPUPOJIHON CpeJie; TIOHUMaHWe HeOoOXOAMMOCTH WCIO/Ib30BAHUS
JIOCTIKEHUM COBPEMEHHOM OuojioruM U OUOTeXHOJIOTHUH /s

PaL[MOHAIBHOTO TIPHUPO/I0TI0/TE30BaHMUS

YMeHUe pelllaTh 3jieMeHTapHble reHeTUuecKue 3a/lauyld Ha MOHO- U
TUTUOpUIHOE CKpelluBaHue, CLeTI/IeHHOe Hac/e/l0BaHUe;
COCTaB/IATh ~ CXEMbl ~ MOHOTHODWUZHOTO  CKpEIUBaHWS IS

ripe/iCKa3aHUs Hac/iel0BaHus IPU3HAKOB Y OPraHU3MOB

YMeHHe BBITIONHATH J1abOpaTOpHBbIe W TPAKTHUeCKHe PpaboThI,
cobmogaTh TpaBwia Tipd pabore ¢ yueOHbIM U j1abOpaTOPHBIM

obopyioBaHrEM

YMeHre KpUTHYeCKU OL|eHWBATh W MHTEPIPeTUPOBaTh UH(OPMALHIO
OMOJIOTUYEeCKOT0  COJZiep)KaHMs, BKJIIOUAIOIIyI0  IICeB/IOHAy4HbIe
3HaHWSl W3 pas3/MYHbIX HUCTOUHUMKOB (CMMU, HayuyHO-momyssipHble
MaTepHasibl); 3TUUECKHe acleKTbl COBPeMEHHBIX HCC/Ie[l0OBaHUI B

Ounosioruu, MeJuIHe, OMOTEXHOIOTUH

10

YMeHHe cO37aBaTh  COOCTBEHHbIE TMHUCbMEHHbIE U YCTHBIE
coobmieHusi, 0000ijass  OWonOrMYeckyr0o — WMHPOPMALUI0 W3
HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO MCII0/Ib30BaTh TTOHSATUHHBIN

amrapar OuoJIoTuu

11 K/TACC

Kopg
NMpoBepseMoro
pe3yJjbTara

IIpoBepsieMble NpeMeTHBIE Pe3y/IbTaThl 0CBOEHHA 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMBbI CpeJJHero ooiero 06pa3oBaHus

CdhopMHUPOBaHHOCTh 3HAHWK O MeCcTe W POJid OMOJIOTHH B CUCTEMe
HayuyHOTO 3HAHUS eCTeCTBEHHBIX HayK, B (OpPMUpPOBaHUU
COBpPEMEHHOW eCTeCTBeHHO-HayYHOW KapTUHbI MHUpa W Hay4yHOTO
MHUDPOBO33DEHUS; O BK/Ia/le POCCUHCKUX U 3apyOeXHBbIX YUEHbIX-
6uosioroB B pa3BuTHe OuosiorHH; (YHKLMOHAIBHON TI'PAaMOTHOCTU

UeJioBeKa /IJId pellleHrd )KU3HEHHbBIX 3aa4




YMeHHe pacKpbiBaTh COZiep>KaHHe OWOJIOTUUeCKUX TEPMUHOB U
TIOHSITUM: BU/JI, TIOMYJISILIUS, TeHOMOH/, SBOIOLUS, [BIKYII[HE CUJIBI
(dakTopsI) 3BOJTIOL[WH, MIPUCITOCOOIEHHOCTh OpraHu3MOB,
BUZI00Opa3oBaHue,  3KoJorMueckue  (PaKToOpbl,  3KOCHUCTEMa,
MPOAIYIIeHTbl, =~ KOHCYMEHTBI, = peAyIeHTbl, [eMud  IUTaHWUS,

9KOJIOTMuecKasi MipaMu/za, broreoreHo3, 6uocdepa

YMeHue u3naratb OuoOTHYecKHe Teopur (IBOJIFOLMOHHAS TEOPHS
Y. [lapBuHa, CHUHTeTUUeCKass TeOpHsl SBOJIOL[MH), 3aKOHbI U
3aKOHOMEpHOCTH  (3apoppimieBoro  cxofactBa  K.M.  Bapa,
yepeZiOBaHUs IJIaBHBIX HalpaBAeHWW U myTed ssomonuu A.H.
CeBep1ioBa, yuyeHust o 6uocdepe B.J. BepHazckoro), orpezesnsiTsb

rpaHULIbI UX MTPUMEHKUMOCTH K >)KMBbIM CHUCTEMdM

YMeHue B/aZieTb MeTO/JlaMHd HAy4yHOrO TI03HAHWS B OUOJIOTHUH
(Habsro/IeHMe M OTIMCAHWE >KUBBIX CHUCTEM, TIPOLIECCOB W SIBJIEHUIA;
opraHusanuss ¥ TpoBeJeHWe OWOJIOTUUECKOTO 3SKCIIepPUMEHTa,
BbIIBIDKEHME  TUIOTe3bl;  BbISIBJIEHWE  3aBUCUMOCTH  MEXIY
VCC/IelyeMbIMU BeJIMYMHaMU, 00ObsICHeHHe TOJTyYeHHBIX
pe3y/ibTaTOB, WCIIO/Ib30BAHHBIX HAyYHbIX TIOHSATUH, TEOpUM U
3aKOHOB; yMeHHWe [ejaTb BBbIBOJbl HAa OCHOBAHUM IOYUYEHHbBIX

pe3y/IbTaToOB)

YMeHWe  BBIJEJSATb  CYIIeCTBEHHble  TIPU3HAKU  CTPOEHHS
Ouo/IOTHUeCKUX OOBEKTOB: BH/IOB, TOMYJISILMN, TMPO/YLIEHTOB,
KOHCYMEHTOB,  peJyLIeHTOB,  OWOTeOI[eHO30B U  IKOCHUCTEM;
0COOEHHOCTM  TIPOLIECCOB  HAC/EJCTBEHHOM  W3MEeHUMBOCTH,
eCTeCTBEHHOTo 0TOOpa, BH000pa30BaHUs, ITPUCITIOCOOIEHHOCTH
OpPraHu3MOB, [JEMCTBUSI IKOJIOTHUECKUX (PAKTOPOB Ha OpraHW3MBI,
repeHoca  BeIeCTB W II0TOKAa SHEPTMM B JKOCUCTEMax,
AHTPOTIOTEHHBIX W3MEHEHWH B HSKOCHCTeMaX CBOEW MEeCTHOCTH,

KPYTOBOPOTA BeIeCTB ¥ OMOre0XMMHUYeCKUX IIMK/IOB B broctepe

YMeHre TIpUMEHSITb T[IOJlyuYeHHble 3HAaHWS [ OOBSICHEHHS
OU1oIOrMUeCKUx MPOLeCCOB U SIBJIEHUM, AJ1sI TIPUHATUS MPaKTHUeCKUX
pellleHUid B TIOBCEZJHEBHOW >KU3HU B 1eyiiX obecrieueHust
6e30MacHOCTH CBOETr0O 3/I0POBbsI M 3/I0POBBsSI OKPY)KAIOLLUX JTHO/IeH,
CcoO/MIO/IeHnsT HOPM T'DAaMOTHOTO TIOBEZIEHHSI B OKpY’Karoleh
MIPUPOJHOM CpeJie; TIOHUMaHWe HeoOXOAMMOCTH HCIO/Ib30BAHUS
JIOCTKEHUM  COBpPeMeHHOW Ouosiorud  fjid  palMOHA/ILHOTO

MIPUPO/0II0/Ib30BaHKS

YmeHue peniaTtb 3JIeMeHTAPHbIE O1Oo/IOruYecKue 3a/laul, COCTABJIATb




CXeMbl TIepeHOCa BellecTB U SHEPrud B 3KocucTeMax (Lienu

TMUATaHUs)

YMeHue BBITIONHATH J1abOpaToOpHble W TIPaKTUYeCKWe PpadoThl,
cobsofaTh mpaBwia Tpu pabore ¢ yueOHbIM U J1abOpaTOPHBIM

obopyoBaHHEM

YMeHHe KPUTUUECKH OL|eHUBaTh U MHTEPIIPETUPOBaTh MH(GOPMALMIO
OMOJIOTMYEeCKOT0  COZiep)KaHUsl, BKJIFOUAIOIIYI0  TIICeB/IOHAyYHbIe
3HaHUS U3 pa3UuHbIX HCTOYHMKOB (CMU, Hay4yHO-TOMYyJsipHbIe
MaTepuasbl); paCCMaTpUBaTh r00a/bHbIe 3KOJI0rMUecKye pooieMbl
COBPEMEHHOCTH, (hOPMHPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYHO

TO3ULIUI0

10

YMeHue cO37aBaTh  COOCTBEHHbIE TMHUCHbMEHHbIE U YCTHBIE
coobimieHusi, 00001jasi  OWonOrMYeckyro — MHPOPMALUI0 U3
HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO MCII0/Ib30BaTh TTOHSATUHHBIN

amrapar OuoIoTuu




ITPOBEPAEMBIE OJIEMEHTbBI COAEP)XAHUSA

10 K/TACC

Kop

IIpoBepsieMblii 371eMeHT CO/lep)KaHUA

buonorus kak HaykKd

1.1

buonorusi — Hayka o >kuMBOM mpupojie. Posb 6uosnoruu B (opMHUpOBaHUU

COBpPeMeHHOW HayYHOM KapThHbI MHpa. CructemMa OMOIOrHuecKUx HayK

1.2

MerTobl TI03HaHUS KUBOUW TIPUPObI (Hab/ro/ieHue, SKCIIepUMeHT, OTMCaHue,
u3MepeHre, KaacCU(UKalus, MOAeTMpOBaHUWe, CTaTHUCTHUecKass 00paboTka

JTaHHBIX )

JKuBble cUCTeMBI U UX OpraHu3alys

2.1

JKuBble crcreMsl (6MOCHCTEMBI) KakK IMpeAMeT Hu3ydeHust 6uosoruu. CBoicTBa

OuocucTeM U UX pa3HooOpasue

2.2

YPpOBHM OpraHu3aiiui OMOCHUCTEM: MOJIEKY/IIPHO-TeHeTUUeCKUM, KIeTOUHbIH,

OpraHu3MeHHbIH, MTOMY/IALMOHHO-BUI0BOH, 3KOCHCTeMHbIN, 6rochepHbIit

XUMHUUECKHUI COCTaB U CTPOEHUe KJIeTKU

3.1

XUMHMUECKU COCTaB KJ/IeTKW. XHUMHUUYECKHEe 3JJI€MEHThI: MaKpO3J/IEMEHTEI,
MHKPO3J/IEMEHTEI. Bo,qa W MHHepd/IbHbI€ BeIlleCTBd. (DYHKI_H/II/I BOJAbBI H

MHWHEDPAJ/IbHBIX BEIeCTB B KJIETKE. Ho,q,qepmaHI/Ie OCMOTHYECKOro OajaHca

3.2

benku. CoctaB u cTpoeHue 0enkoB. AMMHOKHUCIOTBI — MOHOMEpPBI OeJlKOB.
HesameHnMble U 3aMeHUMble aMMHOKUC/IOTHI. AMHHOKHMC/IOTHBIA COCTaB.
YPOBHU CTPYKTyphl O€KOBOW MOJIEKYJIbl (TTepBUYHAas], BTOPUYHASI, TPeTHUHAsT
Y UeTBepPTUYHAsl CTPYKTypa). XUMHUecKue CBOMCTBa OenkoB. buonornueckue
¢byHKUMY OenKoB.

depmeHTHI — 6UO/OTMUECKUe KaTanu3aTopbl. CTpoeHe depMeHTa: aKTUBHBIN
LleHTp, cybcTpaTHas crenyuuHocTb. KodepmenTsl. Butamunbl. OTanuus

(hepMEeHTOB OT HeOPraHUUeCKUX KaTa/ln3aToOpPOB

3.3

YrneBozbl: MOHOCaxapuabl (TJIFOK03a, prbo3a U /1e30KCUpr003a), Arcaxapyubl
(caxapo3a, J/aKTro3a) M TMoJMcaxapuzbl (Kpaxmas, TJIMKOTeH, LiesUlos03a).
Buosioruueckye QyHKI[UH YTIEBO/IOB.

Juruapl:  TPUTAMLIEPUIbl,  cTepoufbl, ¢ochomunuel.  ['uapodumbHO-
rugpodobHble cBoiicTBa. Buonormueckne ¢yHKimy sunugoB. CpaBHeHHe

yrieBo/ioB, 0e/IKoB U JIMIMUA0B KdK HCTOUHHWKOB SHEPIrun




3.4

Hyxknennoseie xkuciotel: [JHK w PHK. Hykneotugel — MoOHOMepHI
HYK/IeMHOBBbIX KHUCI0T. Ctpoenne u ¢yHkimu JHK. Ctpoenue u ¢yHKUMU
PHK. AT®: ctpoenue 1 GhyHKLUN

3.5

LIurosiorus — Hayka o KjeTke. Kiietounas teopus. MeTozbl U3y4yeHUs K/I€TOK

3.6

Knetka Kak 1jesiocTHasi )kuBasi cicreMa. OO1iye Npr3HakyU K/IeTOK: 3aMKHyTast
HapykHasi MmeMOpaHa, Mosekynsl [JHK Kak reHeTWuyeckuil armapar, cucTema

cuHTe3a Oesika

3.7

Tunbl KIeTOK: SyKapuOTHueckass W TMpokapuoTthyeckas. OcobeHHOCTH
CTpPOEeHHsI IPOKAaPUOTHYeCKOU KeTKH. KieTouHast cteHka 6akrepuil. CTpoeHue
5YKapuOTUUeCcKoW KieTKU. OCHOBHbIe OT/IMUMSl PaCTUTE/IbHOW, )KUBOTHOM U

rprOHO K/IeTKU

3.8

[ToBepxHOCTHbIE CTPYKTYphbl K/I€TOK — K/IeTOYHasi CTEeHKa, IJIMKOKA/IWKC, WX
¢dbyskimu. [Tna3maruueckass MemOpaHa, eé cBolcTBa U GyHKLMU. LluToriasma u
eé opraHougbel. OHOMeMOpaHHbIE OpPraHOW/IbI K/IeTKH: SH/IOTIa3MaTHuecKast
cetb (JIIC), anmapar [onbmxu, musocombl. [lomyaBTOHOMHBIE OpraHOM/bI
KJIeTKU: MUTOXOH/IpUM, TulacTU bl [IponcxoskieHre MUTOXOHAPUM U TIacTU,.
Buppl tactuzn. HememOpaHHbIe OpraHOW/bl KJIETKWA: PUOOCOMBI, K/I€TOUHBIH

LEHTD, peCHUYKH, JKTYTUKH. (DYHKL[I/II/I OpraHoOn 0B KJIETKH. Bxnrouenus

3.9

Sinpo — perynaTopHbIid LeHTP KieTKH. CTpoeHue sifipa: siiepHasi 000/I0uKa,

KapHOIljla3Md, XpPOMdTHUH, A4PBIIIKO. XPOMOCOMLI

3.10

TpaHCTIopT BelecTB B KJIeTKe

}KH3HE,Z[€$[T€IIBHOCTL K/1eTKH

4.1

OO6meH BelecTB, WM MeTabomM3M. ACCUMUISLIUS (TUIACTUYeCKUN 00MeH) U
JUCCUMUJIALINS (SHEpreTHUYecKuid oOMeH) — /IBe CTOPOHBI eJUHOTO TIpoliecca
MeTabosm3ma. Tumbl 0OMeHa BellecTB: aBTOTPO(HEIN U reTepoTpodHbIi. Posb

(epmMeHTOB B 0OMeHe BellleCTB U MPeBpalljeHnH SHePTHH B KJIeTKe

4.2

®otocuHTe3. CBeroBass U TeMHOBas a3bl (oTocuHTe3a. Peakiuu
doTocuHTe3a. IOddeKTUBHOCTL (OTOCHHTe3a. 3HaueHWe (POTOCUHTe3a AJis
JKU3HU Ha 3emsie. BiusiHue ycioBWid cpefpl Ha (OTOCHHTE3 WM CIIOCOOBI
TIOBBIIIEHUST ero MPOAYKTUBHOCTU Y KY/JIbTYPHBIX pacTeHHUH.

XemocuHTe3. XeMOCHHTe3upylie Oakrepud. 3HaueHWe XeMOCHHTe3a JiIs

JKU3HU Ha 3emJie

4.3

OHepreTuyeckuii oOMeH B KieTKe. PaciierjieHue BeIIeCTB, BbiZiejieHHe U
aKKyMYJIIDOBaHWe 3HEPruM B KjeTKe. OTalbl SHEPreTHUeckoro obmeHa.
I'mukonus. BpoxxeHue u ero Buzbl. KuciopogHoe OKvc/ieHWe, WM KJIeTOYHOe

Jbixanve. OPPeKTUBHOCTb SHEPreTHYeCcKoro ooMeHa

4.4

Peakiuu MatpuuyHOro cuHTe3a. ['eHetnueckas wuHbopmainuss u JHK.




Peanu3aiusi reHeTHueckol WHGpoOpMalu B KieTke. ['eHeTHUeCKUl KOJ U ero
cBorictBa. TpaHckpunimsi — Marpuudbii cuHTe3 PHK. Tpancmsius —
OouocuHTe3 Oeska. KoavpoBaHue aMUHOKHCIOT. Posib pubocoM B OMOCHHTE3e

Oesika

4.5

Hexknerounble opMbl KU3HU — BUPYChI. VcTopusi OTKpbITUs BUpycoB (/.M.
ViBaHoBckuii). OcCOOGEHHOCTH CTPOEHUs] M >KU3He/esATeJbHOCTU BHPYCOB.
bakrepuodaru. bosesHu pacTeHuil, >KMBOTHBIX M UeJIOBEKa, BbI3bIBaeMble
BUpycamu. Bupyc umMmmyHozeduiuta yenoBeka (BUY) — Bo3byautens CIT/a.

[TpodunakTHKa pacripoCTpaHeHUs1 BUPYCHBIX 3a00/1eBaHUi

Pa3MHOXeHre U WHAWBHYa/IbHOE€ Pa3BUTHE OPIdHM3MOB

5.1

KneTtouHslid LMK/, WM >XU3HEHHBIM LWKI KaeTKU. MHrtepdasa U MHUTO3.
ITponeccel, npoTekarole B UHTep(ase. Pervkaius — peaklysi MaTPUUHOIO
cunte3a [THK. Crpoenre XpomocoM. XPOMOCOMHBI HabOp — KapHOTHIL.
[unnongHbli ¥ TarvioWAHBIA ~ XPOMOCOMHBIe  Habopel.  XpoMaTufpl.
LuTosornyecke OCHOBBI pa3MHOXKEHWsST W WHJUBUAYaTbHOIO DPa3BUTHS
OpraHHU3MOB.

[Henenue knetku — muro3. Cragun muto3a. IIponeccel, nmpoucxogsdiye Ha

Pa3HbBIX CTaAUAX MHUTO34d. Buonornueckuii CMBIC/T MUTO3a

5.2

dopmbl pasMHOXKeHHsI OpraHu3MOB: Oecriosioe ¥ monoBoe. Bugpl Gecriosnoro
Pa3MHOKEHUs: JieJieHHe Ha/[BOe, TOYKOBaHWE OJHO- W MHOTOKJ/IETOYHBIX,
criopoobpa3oBaHue, BereTaTuBHOE pa3MHOKeHHe. HckyccTBeHHOE

K/IOHHMPOBAdHKWE OPIrdHM3MOB, €ro 3HaueHue OJid CeJIeKUU

5.3

[TonoBoe pa3MHOXKeHHE, ero OT/INYKS OT Oecrosoro.
Meiio3. Craguu Meiio3a. [lpoliecchl, NMpoUCXOJsIIMe Ha CTausiX Meio3a.
IToBeseHre xpoMocoMm B Melio3e. KpoccuHrosep. buosoruueckuii cMbica U

3HaueHe Merio3a

5.4

I'ameTtorene3 — miporiecC 06pa30BaHUSI TIONOBBIX KJIETOK Yy JKUBOTHBIX.
[TosioBBIe >Keme3bl: CEeMeHHUKU U SMUHUKA. OOpa3oBaHue U pa3BUTHE TT0JIOBBIX
K/IeTOK — ramet (criepMaTo30u/, sililjeKaeTKa) — CliepMaroreHe3 U OoreHes.
OcobeHHOCTH CTpOeHUs SHLeKIeTOK U CcrepMaTo30oujoB. OIIOfOTBOPeHHe.

[TapTeHorenes

5.5

WNupuBuayanbHoe  pas3Butde  (OHTOreHe3). OMOpHOHa/lbHOE — pa3BUTHe
(oMbOpuoreHe3). Jrambl 3MOPHOHATBLHOTO  Pa3BUTUA Y  TI03BOHOYHBIX
JKUBOTHBIX: ApoOseHre, TacTpysisusi, opraHoreHe3. IToctambpuoHambHOE
pa3BuTHe. Tumbl TOCTIMOPHOHAIBLHOTO PAa3BUTHS: TIPsSMOe, HeTpsMoe
(nunHOYHOe). BiusHMe cpeAbl Ha pa3BUTHE OPraHM3MOB; (DaKTOPBI,
CriocoOHbIe BbI3bIBaTh BPOXK/IEHHbBIE YDPOZCTBA.

Poct u pasButve pacteHWd. OHTOreHe3 IIBETKOBOTO pPAaCTEHHs: CTPOeHHe




CeéMeHH, CTalH Pa3BUTHUA

HaCJ'Ie,Z[CTBeHHOCTI) " U3MEHUYMBOCTb OPraHM3MOB

6.1

IMpeaMeT ¥ 3ajauM TeHeTWKW. VIcTopusi pa3BUTUS TeHeTWKU. Bkiaf
POCCHICKUX U 3apyOeXKHBIX YUEHBIX B pa3BUTHe TeHETUKH. MeTo/[bl TeHeTUKU
(rubpUO/IOTHYECKUM,  LIUTOT€HETHUeCKUM,  MOJIeKY/ISIPHO-TeHeTUUeCKU).
OcHOBHbIe TeHeTHUecKue MOHATUS. ['eHeTHUUecKasi CUMBOJIMKA, MUCTIOIb3yemast

B CXeMax CKpellMBaHul

6.2

3aKOHOMEPHOCTH Hac/e[JOBaHWsl TIPU3HAKOB, yCTaHOBJeHHble I'. MeHpeneMm.
MoHorubpyHoe CcKpelBaHWe. 3akOH eAWHOoOpasusi rMOpHAOB MEpBOro
nokosieHusl. [lpaBW/io [OMUHMPOBaHWS. 3aKOH pacllieriieHuss TPU3HAaKOB.
I'mnoresa uuctoTel raMeT. ITo/1HOe ¥ HeroJ/IHOe JOMUHHUPOBaHYe.

JOurubpuziHoe CKpeljBaHue. 3aKOH HE3aBUCHMOI'0 Hac/ie/|0BaHUsI TIPU3HAKOB.
LluroreHeTHueCckre OCHOBBI AWTMOPUAHOTO CKpeLVBaHUs. AHalIu3upyoliee
CKpeluBaHue. VIcronb3oBaHWe — aAHANMWM3WPYIOIETO  CKpeLVBaHUS  [iIs

ornpenejeHrs reHOTUIla ocobu

6.3

CueryieHHOe Hacsie/[oBaHHe TIPU3HAKOB. Pabora T. MopraHa 1o crernjieHHOMY
Hac/lefloBaHUIO TeHOB. HapyllleHrWe cllerieHUsi TeHOB B  pe3y/bTare
KPOCCHHroBepa. XpPOMOCOMHasi TeOpusl Hac/e[ICTBeHHOCTU. ['eHeTHueckue
KapThl.

l'enetrka nosia. XpoMOCOMHOe onpefiejieHde 1oja. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOrameTHsle M rereporameTHble opraHusMmbl. HacnenoBanue

MPH3HAKOB, CLEIJIEHHBIX C ITOJIOM

6.4

V3meHunBOCTb. Buzibl M3MEeHUMBOCTH: HeHAacC/eCTBeHHasl U Hac/e/lCTBeHHasl.
Pone  cpegpl B HeHac/le[CTBEHHOM H3MEHUMBOCTH. XapaKTepHUCTHKa
MO/M(PUKALIMOHHON W3MEHYMBOCTH. BapualMoHHBIM psii ¥ BapualMOHHas
kpuBas. Hopma peakiyu npy3Haka. KosmuecTBeHHble M KaueCTBEHHbIE

TPU3HAKW ¥ UX HOpMa peakijuu. CBolicTBa MOIU(DUKALMOHHOW U3MEeHUYMBOCTH

6.5

HacnepcTBeHHas, WIM TeHOTUITMYECKas, W3MEHUMBOCTb. KoMOWHaTHBHast
M3MEeHUMBOCTb. Melo3 U TIOJIOBOM TpOIlecC — OCHOBAa KOMOMHATHBHOM
W3MEeHUMBOCTA. MyTal[MOHHas W3MEHUYMBOCTb. KiaccuduKaiiusi MyTaliuii:
reHHble XPOMOCOMHbIe, TeHOMHble. YacToTa U TPUUMHBI MYyTalUH.
MyTareHHble (akTOpbl. 3aKOH T'OMOJIOTHUECKUX DSIOB B HacC/eCTBeHHOU

n3menunBoctu H.M. BaBuioBa

6.6

I'enetka uyenoBeka. Kapuorun udenoBeka. OCHOBHbIE METOJbl TE€HETHUKH
yesioBeKa: reHeajoruuecKui, 0JTM3HeL[OBBIH, LIUTOTeHeTUUeCKUM,
OMOXUMHUUECKUH, MOJeKY/spHO-TeHeTHuecKuii. CoBpeMeHHOe Orpe/iesieHre
FeHOTHIIA: MOJIHOTEHOMHOEe CeKBeHHMPOBaHWe, TeHOTUITMPOBaHKe, B TOM YHCIIe

¢ niomorpto ITIIP-anamm3a. HacsenctBeHHbIe 3a00/1€BaHKsI Ue/IOBEKA: TeHHbIE




6os1e3HH, 601€3HU C Hac/IeICTBEHHOW Tpe/ipaciooyKeHHOCTbI0, XPOMOCOMHbIe
Oonesnn. ComaTHuecKue W TeHepaTHWBHbIe MyTaruu. [IpUHLIMMBI 3[0pPOBOTO
obpasa XM3HH, AMAarHOCTHKH, TNPOMWIAKTUKM M JIe4eHUs] TeHeTHYeCKuX
6ose3Hei. MeKo-reHeTHUeCcKoe KOHCYJ/IbTUPOBaHUe. 3HaueHue
MEJUIIMHCKONW TeHeTUKHW B TIPeJOTBPAIleHMM U JIeYeHUH TeHeTUYeCKHX

3ab0/eBaHul UeI0BeKa

7 Cenekifusi opraHu3moB. OCHOBBI OMOTEXHOIOTHH

CesleklUsl KaK Hayka W IIpoliecC. 3apoX7eHue CeJIeKLMM U [OMeCTUKaLWs.
71 Yuenne H.M. BaBwioBa 0 1ieHTpaX TIPOMCXOXKAEHHSI W MHOT0o00pasus
KYJbTYPHbIX pacTeHUi. LI|eHTpbl TPOMCXOXK[EHHsl [JOMAlllHUX >XUBOTHBIX.

Copr, niopoza, 1luraMm

CoBpeMeHHbIe MeTOZbI CeneKIMHA. MacCOBbIM ¥ WHAWBUAYaIbHBIA OTOODHI B
CeJIeKLIMM pacTeHWd U >XMBOTHBIX. OlleHKa 3KcTepbepa. bauskopozacTBeHHOe
CKpelyBaHve — WHOpuAWHT. Yucras nuHusA. CKpelyvBaHWe YHCTHIX JIMHHM.
7.2 lereposuc, wunu rubpugHas cuwia. HepoacTBeHHOe —CKpelljuBaHWe —
aytopuauHr. OtmanéHHas rUOpUgu3anviss W eé ycrnexu. VICKyCCTBeHHBIN
MyTareHe3 U TIOJyueHue TMOJMIIONZOB. [JOCTIKeHUsl CeeKL[UM pacTeHuH,

JKMBOTHBIX U MUKDOOPTaHKM3MOB

buotexHosorus Kak OTpac/b TPOU3BOACTBA. ['eHHass WH)KeHepus. OTarlbl
co3anus pekombuHantHoM JJHK u TpaHcreHHbix opraHu3MoB. KieTouHas
713 vHKeHepus. KieTouHble KyJ/bTypbl. MUKPOK/IOHA/NBHOE — pa3sMHOXKEHHe
' pactennid. KioHMpoBaHMe BbICOKOIIPOAYKTUBHBIX Ce/IbCKOXO35IMCTBEHHBIX
OpraHM3MOB. JKOJIOTMUYeCcKre W 3Thdeckue mpobnemel. 'MO — reHeTruecku

MO/U(ULIMPOBAHHbIE OPraHK3Mbl

11 K/TACC

Kop, IIpoBepsieMblii 37IeMEHT CO/lepP)KaHUA

1 OBOJIFOLIMOHHAsT OMOJIOTUst

1.1 OBOJTIOL[MOHHAs TeOpUs U eé MeCTo B OMOJIOTHH.

CBugerenscTBa 3BOMOLMM. [laseoHTOnoruueckue: moc/jef0BaTebHOCTb
TNOSIB/IEHUs] BU/IOB B I1a/IeOHTOJIOTMYECKON JIeTOMUCH, IepexofHble (OPMBI.
buoreorpaduueckve: cxoActBo U pasnvuue ¢ayH U ¢GI0p MaTepukoB U
OCTPOBOB. DMOpHO/IOTMUecKre: CXOJCTBA U pas/Inuvsi SMOPHOHOB pasHbIX

BH 0B ITO3BOHOYHBIX. CpaBHI/ITEJII::HO-aHaTOMI/II—IeCKI/IeZ rOMOJIOrN4YHbIE,




aHaJIOTUYHble,  pyJVMMEHTapHble  OpraHbl, aTaBuU3Mbl.  MoJieKy/IsIpHO-
OMOXUMHUECKHe: CXOACTBO MEXaHW3MOB HAC/Ie[CTBEHHOCTH WM OCHOBHBIX

MeTaboTnUeCcKuX HYTeﬁ Yy BCeX OpraHru3MOB

1.2

OBostouonHass  Teopuss Y. [apBuHa. [IpeAmnochiIKM — BO3HWKHOBEHHS
JapBUHU3Ma. [IBIDKyIIME CWIbI SBOIIOLMU BUZAOB T0 [dapBuHY (KM30BITOUHOE
pasMHOXKeHHWe  TpU  OrpaHUuUeHHOCTH  PeCcypcoB,  HeorpejieséHHast

M3MeHYMBOCTb, O0pb0a 3a Cyl[eCTBOBaHHe, eCTeCTBEHHbIN 0TOOP)

1.3

Cunretuueckass Teopusi 3BositouMud (CT3D) U OCHOBHbIE €8 TI0JI0XKeHUs.

MukposBomonus. [Tonysisuys Kak eJuHULA BUIa U SBOTIOL[UN

1.4

[ewxkymme cuibl ((akTopbl) 3BOJIOLMK BHUJOB B IpuUpofe. MyTalMOHHbIN
rpoliecc ¥ KOMOWHATHBHAsA W3MEHUMBOCTb. [1omy/IsiliiOHHBIE BOHBI U Jpeiid
reHoB. V3omsimust v Murpanusi. EcTecTBeHHBIN 0TOOp — HaMpaB/sONMi (aKTop
3BostoLU. POpMBI eCcTeCTBEHHOT0 0TOOpa.

[TpucriocobeHHOCTh  OPraHW3MOB KakK pe3y/abTaT 3BOJIONMH. [Iprmepsr
ripucriocobieHrii y opranusMoB. ApoMopdo3bl U WAK0aAanTalyu.

Bug u  BupmooOpa3zoBanwe. Kpurepun Bupa.  OcHOBHbIe  (hOPMBI

BI/I,E[OOGPEBOBBHI/IHI FEOFpa(bI/ILIECKOG, 9KOJIorn4yeckoe

1.5

MakposBomonusi.  Popmbl  3BOMIOLMM:  (pUIeTUUeCKasi, /JUBepreHTHas,

KOHBepreHTHasl, rapasuiesibHasi. HeobpaTiMocCTh 3BOIOLMN

Bo3HUKHOBeHME U pa3BUTHE XKWU3HU Ha 3emJie

2.1

[JoHayuHble TIpeiCTaB/JeHUs] O 3apOXKAeHWU JKU3HU. HayuHble TUNoTesbl
BO3HUKHOBEHHUS] XKM3HM Ha 3emsie: abuoreHe3 W TaHCIepMUsi. XUMHUUeCKas
3BOJIIOLIMSA. JKCIeprMeHTalbHOe TOJATBEpPXKJeHHe XUMHUUeCKOM 3BOJIIOLIUU.
HauanbHble 3Tanbl Guosioruueckor 3Bosmolu. ['unote3a PHK-mupa. [epBbie

KJIE€TKHU U UX 3BOJIFOLIMA. qDOpMI/IpOBaHI/Ie OCHOBHBIX I'DYIIIT )KUBBIX OPIrdHW3MOB

2.2

Pa3BuTHe >XKU3HU Ha 3emse IO 3paM U TepuojilaM. Karapxeil. Apxeiickasi u
MpoTepo3oiickasi 3pbl. Ilaymeo3oiickas 3pa U €€ TMepUoAbl: KeMOPHICKUH,
Op/IOBUKCKWM, CUTYPUNUCKUM, [eBOHCKHM, KaMeHHOYTO/bHbIM, TMepMCKU.
Mes3o030M1CKast 3pa 1 eé repuo/bl: TPUaCOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickasi 3pa U €& Tiepuo/ipl: MaJieOreHOBbI, HEOTeHOBBIH,
aHTPOMOTreHOBbIM. XapaKTepuCTUKa KIUMaTra W TeoJorMuecKUX IpOLeCcCOB.
OCHOBHBI€ 3Tarnbl SBOIOLMMA PACTUTEBHOTO U )KUBOTHOT'O MUpa. ApoMop¢03bl
y pacTeHUl U >KMBOTHbIX. [losiBNieHMe, paclBeT U BbIMUPaHHE TPYII XUBBIX

OpraHU3MOB

2.3

CucremMa OpraHM4eCcKOro MHpa Kak OTpaxeHHe 3BomoLud. OCHOBHBbIE




CUCTeEMAaTHUUYECKHeE I'PDYIINBI OPraHU3MOB
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OBOJIIOLMSA YesioBeKa. AHTPONOJIOrUsl Kak Hayka. PasBuTue npejcTaB/ieHUM O
TIPOMCXOXKEHNH 4YesioBeKa. MeTozbl M3yuyeHMs: aHTporioreHesa. CxofcTBa U
pas/nuys yesoBeKa U )KUBOTHBIX. CHUCTeMaTUUeCcKoe T0JI0KeHre YesloBeKa.

HBwxyime cuibl (pakTopsl) aHTpornoreHes3a. HaciefcTBeHHasi ©3MEHUMBOCTh
U ecTeCTBeHHbIN 0TOOp. OOLIeCTBeHHbIN 00pa3 >KU3HU, U3TOTOBJIEHHE OpY/ Ui

TPY/a, MbILLLJIEHUe, Deub

2.5

OCHOBHBIE CTaJUM WU BeTBU SBOIOLIMM YesjlOBEKAa: aBCTPas/lONMUTeKH, YernoBek
ymenbli, YenoBek mnpsmoxozsamui, YenoBek HeaHJepTanbckui, UYesosek
pa3ymHbIi. HaxoKu McKoTMaeMbIX OCTaHKOB, BpeMsi CYIL|eCTBOBaHUs, 06/1acTb

pacrpocTpaHeHusi, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAust

2.6

YenoBeueckue packl. OCHOBHBIE OOJBIIIME PaChl: eBpOITeOU Has (€Bpa3HiicKas),
Herpo-aBCTpa/siouiHasi  (9KBaTOpUasIbHas), MOHTO/IOU/IHasE ~ (a3MaTcko-
amepHKaHCKasi). YepThl MPUCTIOCOOIEHHOCTH TIpe/ICTaBUTE/Iel YesloBeYeCKUX
pac K YC/IOBUSIM CYyIIecTBOBaHHUs. EJUHCTBO uenoBeueckux pac. KpuTuka

pacu3mMa

Opranu3mel 4 OKpysKarolljas cpesia

3.1

OKOJIOTMSl KaK HayKa. 3aZlaud U pasfesibl 3K0J0rud. MeTozbl 3KOJI0rMYeCcKUx
Wcc/iefloBaHU.  JKosiornyeckoe — MupoBo33peHue.  Cpefpl  oOuTaHust

OpPraHM3MOB: BO/IHadA, Ha3€MHO-BO34yllIHasdA, IMOUB€HHAA, BHYTPUOPraHMU3MeHHasd

3.2

Okosornueckre (akropel. Kraccudukaupys 3Kosornyeckux — (hakTOpOB:
abuotuueckre, OMOTHUYECKWE U aAHTPOTIOTeHHbIe. JlefiCTBHE HKOJOrMYecKrX

(hakTOpOB Ha OpraHU3MbI

3.3

AbuoTtrueckre (HaKTOpBI: CBET, TeMIlepaTypa, BJIaXHOCTb. doTomepuousm.
[MpucnocobneHusi OpraHU3MOB K [JI€MCTBUIO aOMOTUYECKMX  (DAKTOPOB.

Buonornueckue puTmebl

3.4

buotnueckue daktopbl. Buibl 6MOTUUECKMX B3aMMO/IEHCTBUI: KOHKYDEHLUs,
XUI[HUUECTBO, TIApa3sUTH3M, MYTyajau3M, KOMMeHCaIu3M (Haxj1eOHWUeCTBO,
KBapTUPAHTCTBO), aMeHCaau3M, HelTpaiv3M. 3HaueHHe OHUOTHYECKUX

B3aMMO/IEHICTBUH /IJIs1 CYIIIeCTBOBAHHMSI OPTaHU3MOB B TTPUPO/HBIX COO0IIIeCTBax

3.5

DKOJIOTU4YeCcKue XdpPaKTepHUCTHUKU MOIyJIALIUHA. OCHOBHEIE I10Ka3aTejn
MOoIyJ/jadaiuu: 4ruCJI€HHOCTb, IIVIOTHOCTL, POXXOd€MOCTb, CMEPTHOCTbL, IPUPOCT,

Murpauys. JJuHamMyka YMC/IeHHOCTH TIOMYJISIUU U e€ peryJisiiys

Coo0111ecTBa ¥ 3KOIOTUUECKHUE CUCTEMBI

CoobiiectBo opranmsmoB — OwuoreHo3. CTpPyKTypbl OHOIleHO3a: BHU/IOBaf,




TPOCTpaHCTBeHHasl, Tpoduueckas (muiieBasi). Bujbl-momuHaHThl. CBs3UM B

OuoIeHO3e

4.2

Okonornyeckue cucteMbl (9KocucteMmsel). Ilonatme 00 93KocucTteme U
OuoreorieHo3e. DyHKIMOHA/NIbHbIE KOMIIOHEHTbI 3KOCHCTEMBI: IPOAYLIEHTBI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BellleCTB M TIOTOK SHEPrUM B
skocucteMe. Tpodpuyeckue (ruviieBble) YypOBHU 3KocHcTeMbl. [TvineBble Lenu u
cetu. OcCHOBHbBIe TIOKa3aTeqM SKOCHCTeMbl: Ouomacca, TPOAYKLUS.
OKosornyeckre TMpaMyzbl: TPOAYKLIWH, YMC/IeHHOCTH, 6roMacchl. CBOMCTBa

5KOCUCTEM: yCTOMUYMBOCTh, CAMOpery/isiliysi, pasBuTte. Cykieccus

4.3

[TpupozHbIe 3KOCUCTeMbI. DKOCUCTEMBI 03€p U peK. DKOCHUCTeMa XBOMHOTO WK
LIMPOKOIMCTBEHHOT O Jleca.

AHTpOTOTeHHble ~ 3KOCHUCTeMBbL.  ATPO3KOCHUCTEMBbI.  YPOOIKOCUCTEMBI.
Burosioruueckoe 1 X035HMCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.
buopasHoobOpa3ue Kak (akTop yCTOMUMBOCTH 3KocucTeM. CoxpaHeHue

OuoIorMuecKoro pa3Hoobpasus Ha 3emie

4.4

Yuenne B.M. BepHazackoro o 6uocdepe. I'paHMibl, COCTaB U CTPYKTypa
6uocdepsl. JKuBoe BemjecTBO U ero ¢yHKIpU. OcobeHHOCTH OHOChephl Kak
ryiobanbHOM 3KocucTeMbl. lMHaMHuUecKoe paBHOBecHe W oOpaTHasi CBSI3b B
6uochepe. KpyroBopoThbl BellieCTB M OMOT€OXUMHUECKHE I[UK/IbI 37IEMEHTOB

(yrnepoga, a3ota). 30HanbHOCTb 6uocdepbl. OCHOBHbIE OUOMBI CYILIH

4.5

YenoBeuecTBO B Ouocdepe 3emin. AHTpPOIIOTeHHbIe M3MeHeHHUs1 B Grocdepe.
['nobanbHbIe 9KO/IOTHMUeCcKre TPoO/IeMbl.
OcHOBa PpAal[MOHAJBHOTO  YMpaB/IeHWs TIPUPOAHBIMU pecypcaMu U UX

Hcrob3oBaHue. [IocTikeHus: OMOIOTMK 1 OXpaHa TPUPO/IbI
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