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ITOACHUTEJIBHASA 3AIIMCKA

[Mporpamma 1o yuebHoMy mipeamety "buosiorus” (manee - GUOJIOTHS) HAa YpPOBHE
cpenHero obmiero obpa3oBaHus pa3pabotaHa Ha ocHoBe ®esepanbHOrO 3aKOHa OT
29.12.2012 Ne 273-®3 «0O06 oOpasoBanuu B Poccuiickoit depeparpn», ®T'OC COO,
KoHuenun mpernogaBanusi yuyeOHoOro mnpeamera «buosorus» ¥ OCHOBHBIX TOJIOXKEHUMA
(beznepanbHOl paboueli IPOrpaMMbI BOCTIUTAHHMS.

YuebHbiii npegmetr «buosorus» yriayonénHoro ypoBHs u3yueHusi (10—11 kmacchi)
SBISIETCSI  OJJHUM W3 KOMIIOHEHTOB TpeaMeTHON obnact  «EcTecTBeHHO-HayuHbIe
npeaMeTb». CorsacHo monoxkenusiMm PI'OC COO mnpoduibHble yueOHBIE TIPeMETHI,
M3yuyaeMble Ha yriayOIEHHOM YPOBHe, SIBJISIOTCS CriocoOoM avddepeHLManyiu o0yueHus Ha
ypOBHe cpefHero o01iero obpa3oBaHust U TIPU3BaHbI 00eCIeUnTh MTPeeMCTBEHHOCTb MEXAY
OCHOBHBIM  00IMM, cpegHUM OOIIMM, CpeJHUM TPO(GECCHOHANBHBIM ¥ BBICIIUM
obOpa3zoBaHueM. B TO ke BpeMsi KaK/Abli M3 3TUX Y4yeOHBIX IPeJMeTOB [O/DKEeH OBITh
OPMEHTUPOBaH Ha TIPUOPUTETHOE pelleHre 00pa30BaTe/NbHbIX, BOCIHUTATEIbHBIX W
pa3BUBAIOIIMX 3a/lay, CBSI3aHHBIX C MpodopueHTalvell 00yJaroLMXcsi U CTUMY/TMPOBaHUEM
VHTepeca K KOHKPETHOW 00/1aCTH HayYHOTO 3HaHWsI, CBS3aHHOTO C OMOJIOTHel, MeJULHOM,
5KO0JIOTHeH, TICUX0JIOTHeH, CIIOPTOM WK BOEHHBIM JI€JIOM.

[Tporpamma 1o yuebHOMy mipeametry "Buonorus" paéT mpeicTaBfieHWe O LeId U
3a/1ayax u3ydeHusi yueOHoro npegmera «buosorusi» Ha yriay01éHHOM ypOBHe, OmpesesisieT
oOsi3aTenbHOe (MHBapUaHTHOE) TIpeJMETHOe COojflep)KaHue, €ero CTPYKTYpUPOBaHHE 10
pasfelaM M TeMmaMm, paclipefie/ieHde I10 KjlaccaMm, PeKOMeHJyeT TI10C/e[0BaTe/IbHOCTh
M3yuyeHUs1 yueOHOrO MaTepHana C YYETOM MEKITPeJAMETHbIX W BHYTPUIIPEJMETHBIX CBs3€eH,
JIOTUKK y4eOHOro TIpoljecca, BO3PacTHBIX OcobeHHOCTel oOyuarouuxcs. B mporpamme 1o
OuosorMy peany30BaH TIPUHLIMI TIPEEMCTBEHHOCTH C HW3yueHHWeM OWOJIOTMM Ha YPOBHe
OCHOBHOTO 001jero obpa3oBanusi, Giarosapss yeMy MPOCMaTPUBAETCS] HANpaB/IeHHOCTh Ha
roc/ielyromiee pa3BuTHe OHONOTMUECKMX 3HaHWM, OPHEHTUPOBAHHBIX Ha (OPMHpPOBaHHE
eCTeCTBEHHO-HayYHOIO0 MMPOBO33DEeHMs], SKOJIOTUYEeCKOrO MBbIIUIeHUs, Tpe/CTaBAeHUud O
370poBOM 00Opa3e JKM3HM, HAa BOCIUTaHWe OEpe)KHOTO OTHOILIEHWs K OKpY’Karolei
MpUpPO/IHOM cpefie. B mporpamme 1o OMO/IOTMM TakKe TMOKa3aHbl BO3MOXKHOCTU yueOHOTO
npegmera «buonorusi» B peamuzauuu  TpeboBaHuii PI'OC COO K TM/IaHHMPyeMbIM
JTMYHOCTHBIM, MeTarpeJMeTHbIM U TIpeIMETHBIM pe3yJ/ibTaTaM 00y4deHUsl ¥ B (POPMHUPOBaHUU
OCHOBHBIX BH/IOB Y4eOHO-TI03HaBaTe/bHOU [1eSITe/TbHOCTH OOYYaloIUXCsS 0 OCBOEHUIO
copep>kaHusi OMoI0rnYecKoro 0Opa3oBaHuUs Ha YPOBHe cpefiHero o0iero obpa3oBaHusl.

YueOHbIl nipegmeT «brosorys» Ha ypoBHe cpefiHero obiriero o6pa3oBaHus 3aBepliiaeT
Ouonornyeckoe oOpa3oBaHMe B IIKOJe W OPWUEHTHUPOBAH Ha pacIMpeHue W yriaybseHue
3HaHWI 00yUarOLUXCS O )KUBOW TIPUPO/ie, OCHOBAX MOJIEKY/ISIPHOM U KJIETOUHOW OMOIOTHH,
3MOPHOIOTHUU U OMOJIOTUN Pa3BUTHSL, TeHETUKH, CeJIeKIUH, OMOTeXHO/IOT MU, SBOJTIOLMIOHHOTO
YU€eHUS U SKOJIOTHH.

V3yuenue yuebHoro npesiMeta «bHosOrHs» Ha yriy0JeHHOM YPOBHE OpPUEHTHPOBAHO
Ha MO/ITOTOBKY 00yYaromuxcsi K Moc/aeAyromemMy Moay4eHnto Ouomorunueckoro oo6pa3oBaHust
B By3aX M OpraHu3alusx cpegHero mpodeccroHansHOro obpa3oBanusi. OCHOBY €ro
COZlep>KaHUsl COCTaBJIsSIeT CHCTeMa OMOOTMUeCKUX 3HAHWM, TOJyYeHHBIX TPU H3yYeHUH
00y4YaroMMHUCS COOTBETCTBYIOIUX CHCTEMAaTHUeCKUX pa3fiesioB OWOOTMM Ha ypOBHE
ocHOBHOrO 001iero obpasoBanusi, B 10-11 knaccax 3T 3HaHUS TOMydYarOT pa3BuThe. Tak,
pacmmpeHbl U yriayOsieHbl OWO/IOTMUeCKWe 3HAaHUS O pAaCTeHUsiX, JXMBOTHBIX, Tpubax,
OakTepusix, OpraHuM3Me uejioBeKa, OOIUX 3aKOHOMEPHOCTSIX JKU3HU, [JOTIOJIHUTEIbHO
BKJTFOUEHbI OMOJIOTMUeCcKre CBeZieHUsl TIPUK/IaZHOTO W TIOMCKOBOTO XapakTepa, KOTOpbIe
MOXXHO MCTIO/Tb30BaTh KaK OPUEHTHPHI AJIs TOC/eytollero Beiobopa npodeccry. Bo3moskHa
TaK)Ke MHTerparusi OMOIOrHUeCcKMX 3HaHWK C COOTBETCTBYIOIIMMU 3HaHUSIMH, TTOJTyUYeHHbIMU
00yyYaroIMMUCS TIPY U3yu4eHnH GU3UKH, XUMHH, reorpaduu 1 MaTeMaTHKH.



CTpyKTypa Mporpammbl 1o yuye6HoMy mipeamety "Buosiorus" oTpakaeT CHCTEMHO-
YPOBHEBBIN M 3BOJIFOLIMOHHBINA TIOAXOAb! K M3yueHHto Ouosoruu. CorsiacHO MM, MU3y4arTCst
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTepHble JJIsi JKUBbIX CHCTE€M Ppa3HOr0 YpPOBHS
OpraHM3alM, 3BOJIOLMH OPraHMYeCcKOro Mupa Ha 3emse, COXpaHeHUs OMO0rMYecKOro
pa3HoobOpa3us miaHeThl. Tak, B 10 Kjacce U3yuyarOTCsl OCHOBBI MOJIEKY/IIDHOW W KJIE€TOUHOH
Ouonoruy, SMOPUONIOTUN M OUOJIOTUM Pa3BUTHS, TEHETUKU U CeJIEKIMU, OMOTEXHO/IOTHU U
CUHTETUYeCKOW OWOJIOTHM, aKTyalu3WpYIOTCS 3HaHWs oOydaromuxcsi 1o OoTaHUKe,
300/10TWM, aHaTOMuM, (u3nosioruu uesnoBeka. B 11 Kiacce M3y4yarOTCs 3BOJOLMOHHOE
yueHre, OCHOBBI 9KOJIOTWHU 1 yueHre o buocdepe.

YuebHbili TipeaMeT «buomnorusi» Tipu3BaH 00ecrieunTh OCBOeHHWe O00yuarouMucs
OMOIOTMYeCKUX TEOPUA M 3aKOHOB, W/eH, TIPUHLMIIOB W TIPaBHWJI, JIeXKAlUX B OCHOBE
COBPEMEHHOW eCTeCTBeHHO-HayuHOM KapTWHBI MHpa, 3HaHUK O CTPOEHWH, MHOro00pa3vuu u
0CO0EHHOCTSIX KJIeTKH, OpraHu3Ma, TOMyJIsLuM, OUOLIeHO03a, KOCUCTEMbI, O BbIJAIOLIMXCS
Hay4HbIX JOCTWKEHHSIX, COBPEMEHHBIX UCC/IeIOBaHUAX B OHMOIOTHMU, MPUKIAJHBIX acreKTax
Ouonornyeckux 3HaHWMA. [T pa3BUTHS M TIOAJEp)KaHWsS WHTepeca OOyuaroluxcsi K
OuosorMu Hapsily CO 3HAUMTeTbHBIM OOBEMOM TEOPETHYeCKOro Marepuasa B COZepKaHUM
MPOrpaMMBbI 110 OMOIOTHH TTPeyCMOTPEHO 3HAKOMCTBO C UCTOPHel CTaHOBJIEHUSI U Pa3BUTHS
TOW WM WHOW 00siacTh OWMOJIOTMH, BK/IQZIOM OTEUYeCTBEHHBIX U 3apyOeXHBIX YUYEHBIX B
pellieHre BaXKHEUIINX OMOIOTHYeCcKUX U SKOJIOTMYeCKHX mpobiiem.

Lleny wu3yueHusi yuebHoro mnpeamera «buomnorus» Ha yriayO/JéHHOM ypOBHe —
OBNaJileHVe OOYYarolUMUCS 3HAHUSMU O CTPYKTYPHO-(DYHKLMOHA/JBHOW —OpraHW3alyu
JKMBBIX CHCTEM pa3HOTO paHra W TpuoOpeTeHHe YMeHWH WCMO/Ib30BaTh 3TH 3HAaHUS B
(dbopMUpOBaHMM WHTepeca K OIpe/iesIEHHONW 00/acTH MpodeCCHOHAIBHON /esTeTbHOCTH,
CBsI3aHHOW C Owuosorviel, WaM K BbIOOPY yueOHOTO 3aBefieHUs [/l TIPO/IO/DKEHHUS
Oronornyeckoro ooOpa3oBaHUsl.

HocTmxkenne ey u3ydeHWs yueOHOro mpeaMeTa «buosorusi» Ha yriayOaéHHOM
ypOBHe 00ecrieurBaeTCs pelieHreM CJie[yOIMX 3aau:

OCBOeHHe O00yuaroIUMUCST CHCTeMbl OHOJOTMYeCKHWX 3HaHWii: 00 OCHOBHBIX
OMOIOrMYeCKUX TeOpHSIX, KOHLEMUIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U MPaBUIaXx,
COCTaBJISIFOLIMX COBPEMEHHYI0 eCTeCTBeHHO-HayuHyH) KapTMHY MHpa; O CTPOeHHH,
MHOroo0Opa3vu U O0COOEHHOCTSIX OMOJIOTUYECKUX CUCTeM (K/I€TKa, OpPraHW3M, MOMyJISLuS,
BUjI, OHoreotieHo3, 6rocdepa); 0 BBIJAIOLUIMXCS OTKPHITUSIX M COBPEMEHHBIX MCC/IeJOBAaHUSX
B OMosIoruuy;

O3HakKOM/leHHe  O0ydYaroIuxcs C  MeTOlaMM  TIO3HAHUSI  JKUBOW  TIPUPOJBI:
WCC/Ie/IOBaTe/IbCKUMH  MeTOJaMHd  OMOJIOTMYeCKUX HayK (MOJIEKY/ISIPHOH W KJIeTOUHOM
Ouosoruu, SMOPUONIOTUN M OUOJIOTUY Pa3BUTHS, TEHETUKU U CeJIeKIMU, OMOTEXHO/IOTHU U
CUHTETUYeCKOW OWO/IOTHH, TIaJIeOHTOJIOTUM, 9KOJIOTHH); MeTOJAMH CaMOCTOSITe/TbHOTO
MpoBe/ieHrs1 OMOIOTHUeCKUX WCC/Ief0OBaHMi B jabopaTopuu U B Tipupofie (HabmroneHue,
v3MepeHue, SKCIIepUMeHT, MO/ieJTUpOBaHue);

OBJIaJileHre 00yUaroL[UMUCS YMEHHUSIMH: CaMOCTOSITe/TbHO HAXOZWUTh, aHaTM3UPOBaTh U
WCTI0/Tb30BaTh OroI0TUYecKyto MH(OpMaLHIo; T10JTb30BaThCS Ouonornyeckoi
TEePMHUHOJIOTHEHl W CUMBOJIMKOW; YCTAHAB/IMBaTb CBSI3b MEXK/y pa3BUTHEM OWOJIOTMUA U
COLIMA/IbHO-9KOHOMHUYECKUMUA ¥ 3KOJIOTMUeCKUMH TPo0eMaMH 4ejloBeueCTBa; OLeHWBaTh
MOC/Ie/ICTBUSI CBOEM JleATeNbHOCTH T0 OTHOLIEHUIO K OKpY)Karollledl TpUpPOJHON cpefe,
COOCTBEHHOMY 3/I0POBBIO M 3/IOPOBBIO OKPYJKAOLIHMX JTHO/Iei; 0O0CHOBBIBATL U COO/IO/ATD
Mepbl TPOQUIAKTUKA HMH(MEKIIMOHHBIX 3abo/ieBaHUM, TpaBWia TOBeJEHUs B TIPUPOJE |
obecrieueHust 6€30MaCHOCTH COOCTBEHHOU >KU3HEesITeIbHOCTH B Upe3BbIYaliHBIX CUTYaLUsX
MPUPOJHOTO ¥ TEXHOTeHHOTO0 XapakTepa; XapaKTepu30BaThb COBpeMeHHble HayuHble
OTKPBITHS B 00/1aCTH OUOJIOTHY;

pa3ButHe y OOYYalOLIMXCS WHTE/UIEKTYaJbHBIX M TBOPUECKHX CMOCOOHOCTeH B
rpoljecce 3HaKOMCTBA C BbIAIOLUMUCS OTKPBITUSIMU U COBPEMEHHBIMU MCCJIeI0BaHUSMHU B



Ouosnoruy, peliaeMbIMU €0 TpoOeMamMM, MeTO/0/I0THel OHMOIOrHYecKoro MCC/ie0BaHus,
MPOBE/IEHUS]  SKCIIEPUMEHTA/IbHBIX ~ MCC/IeZIOBAaHUM, pellleHHsi OMOJIOTUYeCKUX — 3ajiad,
MO/Ie/TUPOBaHMsI OMOIOrMUeCKMX 00BEKTOB U MPOLECCOB,;

BOCIUTAHKE y 00yYaroIMXCs [lEeHHOCTHOT'O OTHOILIEHHS K )KUBOU TTPUPO/IE B LIEJIOM U K
OTJe/IbHBIM €& 00beKTaM U sBJeHWsM; (OPMHPOBAHHE 3KOJIOTHUECKOM, TeHeTHYeCcKOon
IPaMOTHOCTH, 0OIIIel Ky/IbTYphl TIOBEZIEHHsI B TIPUPO/Ie; UHTeTrpaIlii eCTeCTBEHHO-HAyUHbIX
3HAHU;

npuobpeTeHue o0yuaroImuMucs KOMITETEHTHOCTH B palMOHa/IbHOM
TIPUPO/IOTIO/Ib30BaHUY  (COO/TFOIeHHe TIPaBW/I TIOBEJIEHUSI B TIPUPOJIe, OXpPaHbl BHUJIOB,
9KOCHCTeM, Ouocdephl), COXpaHEHHUM COOCTBEHHOTO 3/I0POBbS U 3[]0POBbSI OKPY>KarOIIMX
mogneit (cobmopenuss Mep TpoduIakTUKM 3abosieBaHui, obecriedeHre 6e30TaCHOCTH
JKA3HEIeSITeIbHOCTH B UpPe3BblUaliHbIX CUTYyal[UsiX MPUPOJHOIO0 U TEXHOTEHHOI'0 XapaKTepa)
Ha OCHOBE UCIT0J/Ib30BaHUsI OMOIOrMUeCKUX 3HAaHWH U YMEHHH B TIOBCEIHEBHOM YKU3HM;

CO3/laHMe YCJIOBUM /i1 OCO3HAHHOTO BbIOOpa OOYYANOLUMHCS WHAWBUYATbHOU
oOpa3oBare/lbHOM TPaeKTOpUH, CIOCOOCTBYHOLIEH TMOCTeAyIomemMy TpodhecCrOHaTbHOMY
CaMOOTIPe/Ie/IEHHI0, B COOTBETCTBUM C WHZWBH/YalbHBIMH MHTEPECAaMH M TMOTPeOHOCTAMU
pervoHa.

OO011iee UMCIO YacoOB, OTBEJEHHBIX HAa M3yueHWe OMOJIOTUM Ha YryO/IeHHOM YpOBHE
cpenHero obijero obpa3oBanusi, coctaBniser 204 vaca: B 10 kmacce — 102 yvaca (3 vaca B
Hegento), B 11 kacce — 102 vaca (3 yaca B HeZie/it0).

OTbop oOpraHu3alMOHHBIX (GOPM, METOZOB U CpPeACTB O00yueHUs OHOJIOTUM
OCYIIIeCTBJISIETCSI € YuéTOM Criel[udUKU ero cofepXkaHWss U HarpaBIeHHOCTH Ha
NpOJ0J/DKeHHe OroI0rYeCcKoro obpa3oBaHus B OpraHu3aLusx Cpe/iHero
Mpod)eCCMOHAIBHOTO U BBICIIIEr0 00pa30BaHUs.

OOs13aTeIbHBIM yC/IOBHEM TIpU 00yueHUH OMOIOTHY Ha yrIy0JEHHOM YPOBHE SIB/ISIETCSI
MpoBeZieHre 1abOpaTOPHBIX W TIPAaKTHUeCKWX paboT. Takke yuacTve oOyvarommxcs B
BBLIMIO/IHEHUM TIPOEKTHBIX U yueOHO-MCC/e0BaTe/lbCKMX paboT, TeMaTWKa KOTOPBIX
onpejie/IsieTCsl yUdTe/leM Ha OCHOBE WMEIOIIUXCS MaTepuajbHO-TeXHUUYECKHX PeCypCcoB U
MECTHBIX MMPUPO/IHBIX YCIOBUM.



COJEPXAHUE OBYUYEHUSA
10 KJTIACC

CopepkaHve TIpOrpamMMbl, BbIJjeJIeHHOe KypCU8OM, He BXOJWUT B IIPOBEPKY
rocyapcTBeHHOM utoroou atrectauuu (I'MA).

Tema 1. buosiorus Kak HayKa

CoBpeMeHHasi Ouoorvsi — KOMIUIEKCHass Hayka. KpaTkas WCTOpPHUS pa3BUTHS
Ouosiorun. buosornueckve HayKM MW U3yudaemble UMH TIpobOieMbl. DyHAaMeHTabHbIE,
TIPUK/Ia/IHbIe U TIOMCKOBbLIE HayuHble UCC/Ie/JOBaHMsI B OMO/IOTHM.

3HaueHue Ouosioruu B (OPMHUPOBAHUM COBPEMEHHOM eCcTeCTBEeHHO-HAayUHOW KapTHUHBI
mupa. IIpodeccuu, cBsizaHHble C OWonOrHed. 3HaueHHe OWONOTMM B TPAKTHUYECKOU
JlesiTe/IbHOCTU  YejioBeKa: MeJULIMHe, CelbCKOM XO35IMCTBe, TPOMBILIJIEHHOCTH, OXpaHe
TIPUPO/IbI.

JdemMoHcTpanyu

[ToptpeTsl: Apuctotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. [apsuH, Y. ['apBel,
I'. Mengensb, B. Y. Bepuajckuii, U. I1. [TaBnoB, Y. 1. Meunukos, H. 1. BaBunos, H. B.
TumodeeB-PecoBckuit, [Ix. YotcoH, ®@. Kpuk, [. K. bensies.

Tabmuuubl u  cxembl: «CBsisb OWonmorud C  JApyruMd  Haykamu», «CHcrema
O10/IOrMUeCKUX HayK».

Tema 2. JKuBble cuCTeMBbI U MX U3yUeHHue

JKuBble cucTeMbl Kak mnpeaMeT u3yueHuUs Ouosioruu. CBOWMCTBA >XMBBIX CHUCTEM:
eJUHCTBO XHMMHYECKOr0 COCTaBa, [JUCKPETHOCTb U  LIeJIOCTHOCTb, CJIOXKHOCTb U
YIOPSII0OUEHHOCTh  CTPYKTYPbl, OTKPBITOCTb, CAMOOPraHMU3alusi, CaMOBOCIIPOM3Be/leHue,
pa3paKUMOCTb, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHv3aliyd >KUBBIX CUCTEM: MOJIEKY/ISIDHBIM, K/IeTOUHBIM, TKaHEeBbIH,
OpraHu3MeHHbIM,  TIOMY/ISIUOHHO-BUAOBOM,  KOCHUCTeMHBIA  (OHMOTreor|eHOTHUUYeCKHi),
6uocdepnsiit. TTporjecchl, MPOUCXOASIIHE B )KUBBIX crucTeMax. OCHOBHbIE TIPU3HAKHU XKUBOTO.
Ku3nb kak ¢opma cyijecTBoBaHMsI MaTepuu. Hayku, u3yuarolye >KHMBble CHUCTEMbl Ha
Pa3HbIX YPOBHSIX OpraHU3aLuu.

M3yueHue KUBBIX cucTeM. MeTobl Orosioruueckoi Hayku. HabmojeHne, n3mepeHue,
5KCIepUMEeHT, CHCTemMaTHu3alusi, MeTaaHaau3. [loHsiTMe O 3aBUCMMOM W He3aBUCUMOM
nepeMeHHoM. [1naHupoBaHue sKcriepuMeHTa. IlocTaHOBKa U TipoBepka rurote3. Hyseas
runore3a. [ToHSITHe BBLIOOPKHM W €€ 10CTOBEPHOCTh. Pa3bpoc B OMOOrHUeCKHX JaHHBIX.
OrneHKa [JOCTOBEPHOCTH TO/IyYeHHBbIX pe3ynbTaToB. [IpUuUMHBI MCKaXKeHWs] pe3yJIbTaTOB
3KcrieprMeHTa. [IoHATHe CTaTUCTUYEeCKOrO TecTa.

JemMoHcTpanyu

Tabmuupbl U cxembl: «OCHOBHBIE TIDU3HAKU >KU3HW», «BUOIOrMUYecKre CUCTEMBI»,
«CBolicTBa >KMBOM MaTepum», «YPOBHU OpraHu3alldd >KUBOW TIpUPOAbD», «CTpoeHUe
JKUBOTHOW K/IeTKW», « TKaHU >KUBOTHBIX», «CHUCTeMbI OPraHOB Ue/I0BeUecKoro OpraHu3Ma»,
«buoreorieHo3», «bruocdepa», «MeTozbl U3yueHHs: KUBOU MPUPObI».

Ob6opypoBaHue: mabopatopHOoe 000py/JOBaHMe [Jisi TIPOBeJieHUs HaOJIIOZeHUH,
M3MepeHU, IKCIIepUMEeHTOB.

IIpakTnueckas padora «VIcrosb30BaHUe pa3TUYHBIX METO/IOB TPH U3yUEHUU >KUBBIX

CUCTEM».
Tema 3. buosiorus KjieTku
Knetka — cTpyKTypHO-(QYyHKI[MOHaNbHasi eAWHWLA >XUBOro. VICTopusi OTKpBITHS

kieTkd. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M. Illneiizen, P.
BupxoB). OCHOBHbI€ T10/I0KeHHsI COBPEMEHHOM K/IeTOUHOM TeopHH.

MeTozibl MOJIEKY/ISPHOM W K/I€TOYHOW OHOJIOTMM: MUKPOCKOMUS, XpomaTorpadus,
3/eKTpodope3, MeToJ, MeueHbIX aToMOB, JAuddepeHMaNbHOE LEeHTpU(YTrUpoBaHUe,



Ky/JIbTUBUPOBaHUE K/eTOK. M3yueHue (pUKCUPOBAHHbIX KAemoOK. DIeKTPOHHAsi MUKPOCKOITHS.
KoHcpokanbHas mukpockonus. BumanbHoe (npusticuzHeHHoe) usyyeHue Kaemokx.

JleMoHCTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IlIBanH, M. [Ilneizen, P. Bupxos, K. M. bap.

Tabnuiibl U cxeMbl: «CBeTOBOM MUKPOCKOT», «JIEKTPOHHBIA MUKPOCKOM», «VIcTopust
pa3BUTHUS METOJ,0B MUKPOCKOIUM».

Ob6opyaoBaHMe: CBETOBOM MUKPOCKOII, MUKDPOTIPeapaThl PACTUTE/IbHBIX, YKUBOTHBIX U
OakTepHabHBIX K/IETOK.

IIpakTHueckas pa6ora «l/3yueHue MeTO/[0B K/IeTOUHOW OMoOrHMu (Xpomarorpadus,
snekTpodopes, nuddepeHianbHoe LeHTpUudyrupoBanue, [TLIP)».

Tema 4. XuMHueckas opraHusanys KJIeTKH

XVMHYeCcKui CoCcTaB KJIeTKU. Makpo-, MUKpO- U y/JbTpaMHKpO3/71eMeHThl. Bosa u eé
pOJIb KaK paCTBOPUTeJIsl, peareHTa, yuyacTve B CTPYKTYPUPOBaHUU KJIETKH, TeIJIOPeryJIALIUN.
MuHepasibHBle BelljeCTBa KJIETKHM, WX OHosiorMueckasi posib. Pojb KaTHOHOB M aHHWOHOB B
KJIeTKe.

Opranuueckue  BewjecTBa  K/aeTKA.  buonoruueckre — mnosmmepbl.  besyku.
AMMHOKHUCTIOTHBIN cocTaB 0enkoB. CTPYKTYpbI OelKOBOM MOJeKy/ibl. [lepBuuHasi CTpyKTypa
Oenka, menTuAHas CBsi3b. BTOpUUHAsl, TpETUYHAs], YeTBEPTHUUHASI CTPYKTYphI. [leHaTyparusi.
CaoticTBa 6enkoB. Knaccudukanys 6enkoB. buosornueckve QyHKimy 6enkoB. ITpuoHbl.

YrneBogpl. MoHOCaxapuapl, ArcCaXapybl, OJMrocaXapybl U TomvMcaxapuabl. OOmui
M/aH CTPOeHUs W (PU3MKO-XMMHUYeCKHWe CBOMCTBAa YrieBofoB. buosiornyeckve QyHKLUUN
YIJIeBO/0B.

Jlurmgel.  T'mppodunbHo-THApodoOHBIe  cBoicTBa.  Kiaccudwkauusi  UMAIOB.
Tpurnunepuspl, (ochonunubl, BOCKH, cTepoufbl. Buonorvyeckuve (GyHKLMWA JUIHZOB.
OO1ue cBoiicTBa OMOIOrMUeCKMX MeMOpaH — TeKy4yecThb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
T10/TyTIPOHULIAEMOCTb.

Hyxneunossie kuciotsl. [THK 1 PHK. CtpoeHne HyK/eMHOBBIX KUC/IOT. HyKeoTnpbl.
[Mpunuun komruieMeHTapHocTu. [IpaBuno Yapradda. Ctpykrypa [JHK — aBoiiHas criiparib.
MecroHaxoxerve u ouonornueckue pyHrimu JHK. Bugsl PHK. ®ynkuuu PHK B kneTke.

Ctpoenne wmosekynbl AT®. Makpospruueckue CBs3d B MoJiekyyie ATO.
buonoruueckue @yHkuun AT®. BoccTraHOBIeHHbIe MEPeHOCYUKH, UX (YHKLMK B KIeTKe.
Jpyaue Hykneo3uompugoccpambt (HTD). Cekenupoanue [JHK. Memoobl 2eHoMuku,
MPAHCKpUNMOMUKU, NPOMEOMUKU.

CrpykrypHast 6uosiorusi: buoxumuueckrie u 6uodrsnueckre UCCIe0BaHUs COCTaBa U
MPOCTPAaHCTBEHHOM CTPYKTYphl OuOMoOsieKysn. ModeaupoeaHue cmpykmypbl U @yHKyutl
buomosnekyn u ux komnaekcos. KomnblomepHbili Ou3aiiH u opeaHuuecKuli cCuHmes 6UOMOeKy
U UX HenpupoOHbIX AHA/0208.

JleMoHCTpanuu

[Toptpeter: JI. Tlomwmnr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®paukmun, .
Csnrep, C. IIpy3unep.

Huarpammsel: «PacripefieneHrie XUMHWYECKHMX 3/1EMEHTOB B HEXWBOM IPUPOZE»,
«PacripesieneHrie XMMUYeCKUX 3/IEMEHTOB B )KWBOM NIPUPOJiE».

Tabnuibl 1 cxembl: «[leproguueckass Tabvila XUMUUECKUX 3/1EMEHTOB», «CTpoeHue
MOJIeKYJibI BO/IbI», «BeljectBa B cOCTaBe OpraHu3MoB», «CTpoeHHe MOJIeKy/bl Oenka»,
«CTpyKTyphI 6eKOBOW MOJIeKY/bI», «CTpOeHHe MOJEKYJl yTiaeBoioB», «CTpoeHre MOJeKy1
JMnuzoB», « HyKnenHoBble KUC/IOThI», «CTpoeHUe MoJieKy/ibl ATD».

Ob6opyaoBaHMe: XUMHUYeCKas TIocyZa U 0bopy/ZjoBaHue.

JlaboparopHasi pafora «OOHapyxeHue O0e/lKOB C TIOMOIIbIO KaueCTBEHHBIX
peaxLii».

JlaboparopHasi pabGora «lccrefoBaHue HYK/IEMHOBBIX KHWCJIOT, BBIJIe/IEHHBIX U3
KJIETOK pa3/IMYHbIX OPraHU3MOB».



Tema 5. CTpoeHue u (yHKIMH K/I€TKH

Tunel  K/IETOK:  3yKapyuoThueckas U IpokapuoThueckas.  CTpyKTypHO-
(byHKI[MOHA/TbHbIE 00pa30BaHUsI K/IETKH.

CTpoeHue TIPOKAapUOTUYECKOH K/IeTKU. KieTouHas cTeHKa OakTepuii M apxei.
OcobeHHOCTH CTpOeHUsI reTepOTPO(GHON U aBTOTPO(MHOM NMPOKAPUOTUYECKUX K/IETOK. MecTo
Y POJIb TTPOKApHOT B OMOIIeHO3axX.

CrpoeHre ¥ (QYHKLMOHMDOBaHMe SYyKapHMOTHMUeCcKOW kieTku. [lna3marvyeckas
mMeMOpaHa (ria3masiemma). CTpyKTypa Tula3MaTH4ecKold MeMOpaHbl. TpPaHCIIOPT BeIecTB
yepe3 I/Ia3MaTUYeCKyr0 MeMmOpaHy: TacCUBHBbIA (guddysusi, obneruénHas auddysus),
aKTUBHbIM (MTepBUYHBIM M BTOPWYHBIM aKTHWBHBIM TpaHcopT). IlonynponuijaemocTsb
mMeMOpaHbl. PaboTra HaTpuii-KanueBOro Hacoca. JHAOLMTO3: THUHOLMTO3, (aronuro3.
9k3oumro3. KietouHass creHka. CTpykTypa U (YHKIMM KJIETOYHON CTeHKH pacTeHUH,
rpuboB.

[Muroruiasma. Llutososs. Llurockesner. [IBvkeHue LyToruiasMbl. OpraHouzibl KJI€TKHU.
OpHOoMeMOpaHHbIe OpPraHOW/Bl KIeTKU: 3HAoruia3MaThueckas cetb (OI1IC), ammapaT
Conmbku, JIM30COMBI, WX CTpOeHWe U (QYHKIMUA. B3auMoCBs3b OAZHOMEMOPaHHBIX
opraHou/ioB KieTkd. CTpoeHHe TpaHy/IsSIpHOTO peTUKy/ayMa. MexaHu3m HanpaeneHus 6enkos
@ OIIC. CuHre3 pacTBOpuUMBbIX OenkoB. CHHTe3 K/IeTOUHbIX MemOpaH. I'magkuii
(arpaHy/sipHBINA) SHAOIUIA3MaTUUeCKuil peTuKynyMm. CekpeTopHasi (YHKLUsI —arirapara
Combmxu. Modugukayus beakos 8 annapame I'oabdoicu. Copmuposeka b6enkoe 6 annapame
T'onbOotcu. TpaHCTIOPT BellleCcTB B KieTKe. Bakyonu pacTUTe/NbHBIX KeTOK. KeTouHbld COK.
Typrop.

[TonyaBTOHOMHBIE OpraHOM/bl K/IeTKH: MUTOXOHJAPWUHM, TulacTUzbl. IIpoucxodcOeHue
mumoxoHoputl u naacmud. Cumbuoeene3 (K.C. Mepedickoeckutl, JI. Mapeyauc). CTpoeHue u
GyHKUMM MUTOXOHAPUA W Tminacthi. [lepBUuHble, BTOpWYHbBIE W CJIOXKHbIE TJIACTUAbI
(OTOCHHTE3UPYIOIIMX SYKAapUOT. XJIOPOIIACThl, XPOMOIIACTBI, JIEHKOIM/IACThl BBICIIAX
pacTeHuH.

HememOpaHHble opraHougbel kieTku CTpoeHre U (QYHKIMM HeMeMOpaHHBIX
OpPraHoW/I0B KJeTKu. Pubocombl. IIpomedicymouHble uiameHmbl. MuKpodrmaMeHThI.
AKkmuHogble ~ MuKpoguiameHmbl.  MblllleyHble  K/I€TKU. AKMUHOBble  KOMNOHEeHMbl
HeMbluwleuHblX KiemoK. Mukporpybouku. Kietouneii weHTp. CTpoeHHWe U [ABWKeHHe
JKTYTUKOB W pecHHuUeK.  MUKpOTpyOouku  uuTomuiasmbel.  LleHTpuonb.  Besku,
accoyuupogaHHble ¢ MukpouaameHmamu u Mmukpompyboukamu. MomopHbie beaxu.

Snpo. Obonouka sifpa, XpPOMaTHH, KapUOTia3Ma, SAPBIIIKYA, UX CTPOeHHe U (QYHKIIH.
SlnepHbIii  GesKOBBIM ~ MaTpUKC. [IpOCTpaHCTBEHHOE — pacroyioKeHHe XpPOMOCOM B
vHTepdasHOM sijpe. DyXpomamuH U 2emepoxpomamuH. benku XpomaThHa — TMCTOHBI.
JuHamuka si0epHoli 060104KU 8 Mumoz3e. SI0epHbIll mpaHcnopm.

Knerounsle BkmtoueHus. CpaBHUTeNbHas XapaKTepUCTHKA K/IETOK 3YKapuoT
(pacTuTenbHOM, )XMBOTHOU, TPUOHOM).

JleMoHCTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryuc.

Tabmunpl 1 cxembl: «CTpOeHHe 3YKapUOTHUECKOW KeTKn», «CTpoeHHe >KUBOTHOM
K/IeTKW», «CTpoeHHe pacTUTe/NbHOU KJeTKu», «CTpoeHHe MUTOXOHZApUW», «Snpo»,
«CTpoeHne NPOKapuOTUYECKOU KIIeTKI».

Ob6opyaoBaHMe: CBETOBOM MUKPOCKOI, MUKPOIIPenapaThl PacTUTEIbHBIX, KMBOTHBIX
KJIETOK, MUKpOIIperapaThl 0akTepuaibHBIX K/IeTOK.

JlaboparopHas padoTa «/I3yyeHne CTPOEHUS KJIETOK Pa3/IMUHBbIX OPraHU3MOB».

IIpakTHueckas padora «/3yueHre CBOWCTB KI€TOUHON MeMOpPaHbD».

JlaboparopHasi pabGora «VcciemoBaHue —Tula3MOM3a W JelIa3Mo/iM3a B
pacTUTeNbHBIX K/IeTKax».



HpaKTI/l‘IECKaH pHGOTa <<I/I3yquHe ABYDKEHHS IUTOIVIa3MBI B PaCTUTEJ/IbHBIX

KJIETKAX».
Tema 6. O0OMeH BelleCTB M MpeBpallieH’e YJHEPTHH B K/IeTKe
Accumunaims W UCCUMUISLIMS — JIBé CTOPOHBI MeTabomm3ma. Tumbl oOMeHa

BeIeCTB: aBTOTPO(HBINA U TeTepoTpo(dHBIA. YdacThe KUCI0poja B OOMEHHBIX MpOLeCCax.
OHepreTnyeckoe obecrieyeHue kieTku: TmpeBpaiieHne AT® B 00MeHHBIX TMpOLECCAX.
depMeHTaTHBHBINM XapaKTep peaklWil KIeTOuHOro MetabosimamMa. PepMeHThI, MX CTPOEHHe,
CBOMcTBa U MexaHU3M JeiicTBusi. KodepmeHThl. OTmuunsi GepMeHTOB OT HeOpraHW4YecKUX
KaTa/M3aTopoB. bBesKu-akTUBaTOpbl U OeKU-UHTUOUTOPBI.  3aBUCHMOCTb  CKOPOCTH
(hepMeHTaTUBHBIX peaklvii OT pa3/IMUHbIX (PaKTOPOB.

[TepBUYHBIM CHHTE3 OpraHUYeCcKUX BellecTB B KieTke. PoTocuHTe3. AHOKCU2EHHbIU U
OKcuzeHHblli ¢pomocunme3 y 6akmepuil. Cgemocobuparowjue nueMeHmbl U NUSMeHMbI
peaxkyuoHHo20 YyeHmpda. Pojb X710pon/iacToB B nipotiecce poTocrHTe3a. CBeTOBasi U TEMHOBAst
ta3bl. @omoobixarue, Cs., Cy. u CAM-munbi pomocunmesa. IIpoayKTUBHOCTEL (hOTOCHHTe3a.
BnusiHye pa3nuuHbix (aKTOpOB Ha CKOPOCTh GOTOCHHTe3a. 3HaueHue (OTOCUHTEe3a.

XemocuHTe3. Pa3HooOpasue OpraHM3MOB-XE€MOCHHTETHKOB: HUTPU(ULMPYIOIIe
OakTepuu, >kene300akTepuu, cepobakTepun, BOJOPOIHbIe OakTepry. 3HaUeHHEe XeMOCHUHTe3a.

AHaspoOHble opraHu3Mbl. Bugel Opokenusi. [IpogykTel OpokeHMss # — HX
WCII0/Tb30BaHUE UeioBeKOM. AHa3pPOOHbIeE MUKPOOPTaHU3Mbl KaK 00BeKThI OMOTeXHOIOTHH U
B030yuTenu 6osie3Hei.

A>3poOHble OpraHM3Mbl. JTarbl 3HEPreTHUeckoro ooMeHa. I1oArOTOBUTeNbHBIN 3Tall.
['mikom3 — 6eCKUCIOPO/IHOE paciijeryieHre TTF0KO3bI.

bronornueckoe oxkucieHWe, WIM KIeTOYHOe [bixaHue. Ponb MWUTOXOHZAPUM B
npouieccax — OWosioruueckoro  okucieHusi. Luknudeckue peakuuu.  OKHCIUTE/TBHOE
dochopunrpoBanue. SHepeusi MembpaHHo2o epadueHma npomoHos. Cunmes AT®: paboma
npomoHHol AT®-cunmasbl. TlpenMyijectBa a3poOHOTO MyTH oOMeHa BeIeCTB Iepef
aHa’poOHBIM. D HeKTUBHOCTh IHEPreTUYeCKOro 0OMeHa.

JleMoHCTpanuu

[Toptpetsr: k. Ilpuctim, K. A. TumwupszeB, C. H. Bwunorpaackuii, B. A.
OHrenbrapar, I[1. Muruen, I'. A. 3aBap3uH.

Tabnuibl U cxembl: «DOTOCHHTE3», «DHEpPreTUUecKuii 0oMeH», «buocHHTe3 OenKay,
«Ctpoenue epMeHTa», « XeMOCHUHTE3».

Ob6opyzoBaHue: CBETOBOWM  MHKDOCKOM, 00Opy/JOBaHWe /s  TIPUTOTOBJIEHUS
TOCTOSIHHBIX M BpPEMEHHBIX MUKPOIIpernapaTosB.

JlaboparopHasi paGora «l3yueHue KaTaMTHUECKOW aKTMBHOCTH (hepMEeHTOB (Ha
rpyUMepe amusasbl WM KaTtanasbl)».

JlaboparopHasi pabora «/3yueHue QepMEHTaTUBHOTO pacIleryieHus TepoKCHa
BOZIOPO/ia B PaCTUTE/IbHBIX Y )KUBOTHBIX K/IeTKax».

JlaboparopHas padora «CpaBHeHue MporeccoB (JOTOCHHTE3a M XeMOCHHTe3a».

JlaboparopHas padora «CpaBHeHue MMPOLiecCOB OPOKEeHUsT U AbIXaHHUsI».

Tema 7. HacnegcTBeHHas nH(popManusa U peanu3aijus eé B K/leTKe

Peakuyy maTpyryHOro cuHTe3a. [IpMHIMI KOMITJIEMEHTapHOCTM B peakLUsX
MaTpUUHOro CUHTe3a. Peanu3auusi HacneCTBeHHOW MH(OpMaLuu. ['eHeTHUUYeCKUd KOJ, ero
cBoricTBa. TpaHckpurnuyss — wMaTpuudbid cuHTe3 PHK. TlpuHuunel TpaHCKpUMNLuWu:
KOMIIJIeMeHTapHOCTb, aHTWIapaslie/IbHOCTb, aCUMMETPUYHOCTb. Co3pesaHue MampuuHblX
PHK g sykapuomuueckoli knemke. Hekooupytoujue PHK.

TpaHcisAus U eé sTamnbl. Yuactre TpaHcropTHbix PHK B 6rocuHTe3e Gesika. Y cyioBust
6uocuHTe3a besika. KoprpoBanve aMuHOKUCIOT. Posi prbocom B GrocuHTe3e Gesika.

CospemeHHble npedcmaeg/neHus 0 cmpoeHuu 2eHog. OpraHu3aliyisi TeHOMa y MPOKapuoT
Y YKapHyoT. Peryssiuysi akTHBHOCTH T€HOB y TIpoKapuoT. ['nmoTe3a omnepoHa (P. YKakob, XK.
MaHo). MonekynspHble MexaHu3Mbl 3Kcnpeccuu 2eHo8 y sykapuom. Poab xpomamuHa 8



peayasayuu pabombl 2eHo8. Perynsius 0OMeHHBIX TpOLleCCOB B KieTke. KieTouHbIi
roMeocTas.

Bupychl — HekeTouHble (HOpMBI KU3HU U 00MraTHble mapa3utbl. CTpoeHHe TIPOCTHIX
Y CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepriodaroB. XKusHeHHbil yuka JHK-codepacaujux
gupycos, PHK-codepocawjux eupycos, 6akmepuogazos. ObpamHasi mpaHcKpunyusi,
pesepmasa, uHmezpasd.

BupycHble 3aboneBaHUSI UesiOBeKa, JXMBOTHBIX, pactenuit. CIIU][], COVID-19,
COLMa/IbHbIE ¥ Me/IULIMHCKHE MTPODIeMBI.

BuouHgopmamuka: uHmeepayus u adamuz Ooabwux maccueos («bigdata»)
CMpyKmypHbIX 0Ouonoeuyeckux OdaHHblx. HaHomexHonoeuu 6 Ouosoeuu u MeOuyuHe.
IIpoepammupyemble ¢pyHkyuu 6eaxko8. Cnocobbl 00cmasku 1eKkapcma.

JleMoHCTpanuu

[Toptpetsi: H. K. Konsnos, 1. U. iBaHOBCKUI.

Tabmunpl U cxembl: «buocwHTe3 Oenka», «['eHeTHMUeckuid Kon», «BHpyChI»,
«bakrepuodarmn».

IIpakTHueckas padora «Co3jaHre MO/Ie/ BUPyCay.

Tema 8. JKu3HeHHBbIN LUK/ K/I€TKH

KrneTouHslii LMK/, ero mepuojbl W peryssnus. MHTepdasa u muro3. OcobeHHOCTH
MpoLieccoB,  mMpoTeKarolmmx B WHTepdase. IloAroroBka KIETKM K JieJIeHUIO.
[IpecuHTeTUyeCcKuid  (MOCTMUTOTUUECKUM), CUHTETUUECKMHM W TOCTCUHTETUYEeCKUH
(MpeMUTOTHUYeCKUil) Tepuo/bl HHTep(da3bl.

Matpuunbii  cuntes JHK — perukauuysa. [Ipunomner  permkauuun  JHK:
KOMIIJIeMeHTapHOCTb, TIO/IlyKOHCEPBAaTUBHbIM CHHTE3, AaHTWIIApasl/Ie/IbHOCTb. MexaHusm
pervmkayuy  JTHK. Xpomocomel. CrtpoeHue xpomocoM. Tesomepsl U Tejiomepasa.
XpOMOCOMHBII HAabOp K/IeTKH — KapUOTHII. JJUTIONHBIN U raryIouiHbIA HaOOPbl XPOMOCOM.
["omosiornunble XpoMoCOMBI. [10/10BbIE XPOMOCOMBI.

Henenvie xnetku — muto3. CTafyy MUTO3a U MPOUCXOJMALIME B HUX MPOLIeCChl. THIIbI
muTo3a. KaprokuHes u nurokrHes. brionornueckoe 3HaueHre MUTO3a.

Perynsiiysi MUTOTHUECKOTO IMK/Ia KIeTK. [IporpaMmupyemMasi KieTo4Hasi THOenb —
aroriTos.

KnerouHoe s7po, XpoMocombl, (YHKLMOHaAbHasg  TeHOMHUKa. MexaHu3mbl
nponucpepayuu, ouggepeHyupoeku, cmapeuust u 2ubenu kaemok. «Llucppoeas kiemka» —
buouHgpopmamuueckue modeau (YYHKYUOHUPOBAHUS K/AeMmKL.

JleMoHCTpanuu

Tabmumpl 1 cxeMbl: «KW3HEHHBINA LUK/ KIeTKW», «Muto3», «CTpoeHre XpoMOCOM»,
«Permmkanus JTHK».

Ob6opyaoBaHMe: CBETOBOM MHUKPOCKOII, MUKpOTIpenaparhl: «MHUTO03 B K/IeTKax KOpelka
JIyKa».

JlaboparopHas padoTa «/I3yyeHre XpOMOCOM Ha TOTOBBIX MUKpOIIperapaTax».

JlaboparopHas pabdora «HabozeHre MHUTO3a B KJIeTKaX KOHUMKA KOpeIlKa jIyKa (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. CTpoeHnne u GyHKI{MH OPraHU3MoOB

Buonornyeckoe pa3HooOpa3ve opraHu3moB. OJHOK/IETOYHbIE, KOJIOHHAJIBHBIE,
MHOT'OKJ/IETOUHbIe OPraHUu3MBbl.

Oco0eHHOCTH CTpPOeHUSI W JKU3HEAEATe/NbHOCTH OJHOK/IeTOYHBIX OpPraHHU3MOB.
BakTepuu, apxed, OJJHOK/IeTOYHbIe TPUOBI, OZHOK/IETOUHbIE BO/IOPOC/H, APYTHe MPOTHUCTHI.
KonoHuanbHble OpraHu3Msl.

B3aumocBsA3b uyacTel MHOTOK/IETOYHOIO OpraHu3ma. TKaHu, OpraHbl UM CHUCTEMBI
opraHoB. OpraHusM Kak eJjuHoe Liesoe. I'omeocTas.



Tkanu pacteHmit. Turbl pacTUTeNBHBIX TKaHed: oOpa3oBaresibHasi, TIOKPOBHas,
MPOBOZSIIAst, OCHOBHasl, MexaHn4ecKasi. OCOOeHHOCTU CTpOeHHsl, GYHKLMIA U PacIioyioxKeHust
TKaHel B OpraHax pacTeHUM.

TkaHM >KMBOTHBIX UM UeliOBeKa. TWMbl JKMBOTHBIX TKaHeW: SMWTeNIlasbHas,
Coe/IMHUTe/IbHAsI, MbIllIeyHasi, HepBHast. OCOOEHHOCTH CTPOeHUsl, PYHKIMKA U PACIIOIOKEHHSI
TKaHel B OpraHax >KMBOTHBIX U Uesl0BeKa.

Opranel. BeretaTuBHble M reHepaTHBHble OpraHbl pacTeHWW. OpraHbl U CHUCTEMBI
OpraHoB >KUBOTHBIX U YejioBeKa. DyHKI[MM OPraHoOB M CUCTEM OpPIraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuid. CKkesieTbl OJHOK/IETOUHBIX U
MHOT'OK/IETOUHBIX JKUBOTHBIX. HapyXHbI1 M BHyTpeHHUM cKejeT. CTpoeHHWe M THIbI
CoeJIMHEeHUST KOCTel.

[BiwkeHWe OpraHuW3MoB. /[IBiKeHHWe O[JHOK/IETOYHBIX OpraHM3MOB: amébouHoe,
JKTYTUKOBOE, peCHHWYHOe. [IBr)KeHHWe MHOTOK/IeTOYHBIX pacTeHWM: TPONM3Mbl M HAaCTUM.
[IBi>keHHe MHOTOK/IeTOUHBIX JKMBOTHBIX M Ue/iOBeKa: MblllleyHasi cucrteMa. Pediekc.
CkeneTHbIe MBIIILBI M UX paboTa.

[Tutanue opranusmos. IlorsiomieHre BOABI, YIVIEKMC/IOTO Tra3a W MHHepaabHbIX
Bell|eCTB pacTeHUsAMH. [IuTaHue >KUBOTHBIX. BHyTpWIIO/IOCTHOE W BHYTPUKI/IETOUHOE
nuuieBapeHye. [IurtaHue IMO3BOHOUHBIX >KUBOTHBIX. OTZe/bl MUILIEBAPUTENBHOTO TpaKTa.
[TumeBapuTenbHble >xene3bl. [TuileBapuTenbHas cucTemMa yeoBeka.

[bixaHue opraHu3moB. [lpixaHue pacTeHMM. [IbixaHue >KUBOTHBIX. [uddysus rasos
yepe3 MOBEPXHOCTh K/eTKU. Ko)kHoe [bixaHue. [lpIxaTenbHasi MOBepXHOCTh. JKabepHoe U
NnérouyHoe pbixaHve. [lpIxaHyWe ITO3BOHOYHBIX JKUBOTHBIX M YejOBeKa. OBOJIIOLIMOHHOE
YCJIO)KHEHVe CTPOeHMs! JIETKMX MO3BOHOYHBIX ’KMBOTHBIX. [IpIXaTe/bHasl cvcTemMa 4YesioBeKa.
MexaHy3M BeHTWISALMM JIETKMX Y MTHL W MJIEKONUTAIIMX. Peryasauus [bpIxaHus.
Jb1xaTenbHbIe 0OBEMBI.

TpaHCIIOpT BelecTB y OpraHyW3MOB. TpaHCIOPTHbIE CHUCTEMbl pacTeHWH. TpaHCnopT
Bel|eCTB y JKMBOTHbIX. KpoBeHOCHass cuctemMa U eé opranbl. KpoBeHOCHasi cucTema
M03BOHOYHBIX JKMBOTHBIX U uesnoBeka. Cep/lle, KPOBEHOCHbIEe COCYyJbl M KpoBb. Kpyru
KpOBOOOpallieHusi.  DBOJIIOLIOHHBIE  YCIIOKHEHUsI CTPOEHUsT KPOBEHOCHOW  CHUCTeMbI
MO3BOHOUHBIX )KUBOTHBIX. PaboTa cep/ilia v eé peryssiusi.

Bbisenenne y opraHusMoB. BeigeneHve y pacreHuil. BblfienieHue y JKUBOTHBIX.
CokpatutenibHble BakKyond. OpraHbl BbljesieHus. PuibTpanysi, cekpeLusi U oOpaTHOe
BCachblBaHWe KaK MeXaHu3Mbl paboThl OpraHoB BbifeneHusi. CBs3b TIOJIOCTH Tejla C
KPOBEHOCHOM U BBbIJIeJIMTE/IbBHOM CUCTeMaMU. BbljjeneHre y IO3BOHOYHBIX >XMBOTHBIX U
yenoBeka. [Toukn. CtpoeHwe u (yHKUMOHUpOBaHWe HedpoHa. OOpa3oBaHWe MOUH Y
yesioBeKa.

3amyra y opraHu3MoB. 3allliTa y OJHOK/IETOUHBLIX OpraHu3MoB. Criopbl OakTepuii u
LMCTbl TPOCTEeHMIIMX. 3alljdTa y MHOIOK/IeTOUHbIX pacteHud. Kyrtukyna. Cpepcrsa
MaCCUBHOW Y XUMUUECKOM 3aIUThl. OUTOHLIA/BI.

3ammra y MHOIOK/IETOUHBIX JKMBOTHBIX. IIOKpOBBI M HX IIpOM3BOJHBIE. 3allyra
opranu3Ma oT Oose3Heil. VIMMyHHasi cucTemMa dYesioBeKa. K/eTOUHBIE M TyMOpasbHBIM
UMMyHUTET. BpOXAEHHBI U TPUOOPeTéHHBIA crieluUUecKuii UMMyHUTeT. Teopust
KJIOHQ/IbHO-CeNleKTUBHOro uMMyHutera (I1. Opmux, @®. M. bepuer, C. Tonerasa).
BocnanvrenbHble OTBeTbl OpraHusMoB. Ponb BpPOXKAEHHOTO HWMMyHUTeTa B pa3sBUTHU
CHCTEMHBIX 3a00/IeBaHUA.

Pa3pa)xvMoCTb U perynduys y OpraHusmoB. Pa3fpakuMOCTb y OJHOK/IETOYHbBIX
opraHu3moB. Takcucel. Pa3pa)XxuMOCTh U peryssiys y pacTeHUd. PocToBele BelljecTBa U UX
3HaueHue.

HepBHasi cuctema 1 pedieKTOpHasi peryssilysi y »KMBOTHbIX. HepBHasi cuctema U eé
OTJie/lbl. DBOJIIOLIMOHHOE YC/I0)KHEHWe CTPOeHMs] HEPBHOM CHCTeMbI y XXMBOTHBIX. OTzessl



rOJIOBHOT'O MO3ra T03BOHOYHBIX >KUBOTHBIX. Pedhiiekc v pediekTopHast ayra. be3ycioBHbie u
yCJIOBHBIE pedieKChl.

['yMopasnbHasi perysisiysi ¥ 3HAOKPUHHAs CUCTeMa >XMBOTHBIX U yesioBeKa. JKese3bl
SHAOKPDUHHOW CHUCTeMbl M WX TOPMOHBI. [leiicTBMe TOPMOHOB. B3avMOCBSI3b HEpPBHOU U
9H/IOKPUHHOM cucTeM. ['UroTanamo-runodusapHas CucTema.

JleMoHCTpanuu

[Toptpet: N. I1. I1aB/0B.

Tabmunpl 1 cxembl: «OJHOKIETOYHBIE BOIOPOCIN», «MHOTOK/I€TOUHBIE BOIOPOCIN»,
«baktepun», «lIlIpocreiiiiie», «OpraHbl LBETKOBbIX pacTeHUi», «CHUCTeMbl OpraHOB
TO3BOHOYHBIX J>KUBOTHBIX», «BHyTpeHHee CTpoeHMe HaceKOMbIX», «TKaHW pacTeHUW»,
«KopHeBble cucrembl», «CTpoeHue crebsisi», «CTpoeHHe JMCTOBOM IJIACTUHKW», «TKaHU
JKUBOTHBIX», «CKejeT yenoBeka», «[IuieBapurensHas cucrema», « KpoBeHocHast cuctema,
«/pixaTenpHasg cucrema», «HepBHag cucrema», «Koxa», «MblllleyHasg cucTteMa»,
«BbigenuTenbHasi  cucTeMa»,  «JHAOKPUHHasg  cuctema», «CTpoeHMe  MBILILbI»,
«mmyHuter», «KuieunomnosnoctHeie», «Cxema TMWTaHUs pacTeHUi», «KpoBeHOCHbIe
CUCTeMbl TI03BOHOUHBIX JKMBOTHBIX», «CTpoeHre TUpbl», «CTpoeHUe T[JlaHApUW»,
«BHyTpeHHee cTpoeHHe [10XKIEeBOrO uepBsi», «HepBHast crctema pbib», «HepBHas cuctema
nSATylKu», «HepBHasi cucteMa rpecMblKaroluxcsi», «HepBHasi cuctema ntuiy, «HepBHast
CUCTeMa MJIeKOTIUTaroIMX», «HepBHasi cucTeMa uesioBeka», «Pediekcy.

OOGopy/ioBaHMe:  CBETOBOM  MMKDOCKON,  MHKPOIIPErapaTbl  OFHOKIETOUHBIX
OpraHu3MOB, MHUKpOIIpernapaTbl TKaHel, PaKOBHWHBI MOJITFOCKOB, KOJIIEKL[UM HaCeKOMBIX,
WIJIOKOXKUX, >KUBbIe SK3eMIUIPbl KOMHATHBIX pacTeHUid, repbapuu pacTeHWM pa3HbIX
OT[eJIOB, BJI@)KHble Tperaparbl JKUBOTHBIX, CKeJIeTbl TO03BOHOUHBIX, KOJUIEKL[UU
0eCro3BOHOYHBIX >KUBOTHBIX, CKeJleT uejioBeKa, 000pyjoBaHue [jis JI€MOHCTpAl[UH
TOYBEHHOTO W BO3YIIHOTO TMTAHUSI PAaCTeHWH, paclleruieHus Kpaxmaja U 0OenkoB Mo
neticteuemM (epmMeHTOB, o0opy/OBaHWe Ji [eMOHCTpAl[UM OMbITOB TI0 W3MEPEeHUI0
JKA3HEHHOW EMKOCTU JIETKHMX, MeXaHW3Ma [IbIXaTe/IbHbIX [JBWKEHWUW, MOJe/d TOJI0OBHOTO
MO3ra pa3/IMUHbIX )KUBOTHBIX.

JTaGopaTopHas padoTa «l/3yueHre TKaHeH paCTeHUI».

JTaGopaTopHas pa6oTa «/I3yueHue TKaHel KUBOTHBIX».

JTabopaTopHas pa6oTa «lI3yueHrie OpPraHOB LIBETKOBOT'O PACTEHMS».

Tema 10. PasMHO)XeHHe U pa3BUTHe OPraHUu3MoOB

@®opMbl pa3MHOXKEHHsI OpPraHW3MOB: Oecriosioe (BK/HOUasi BereTaTMBHOE) U T0JIOBOE.
Buzibl 6ecriosioro pa3MHOXKeHHs: TIOUKOBaHKeE, CIIOPYJIsLs, (pparMeHTalysi, KJIOHUPOBaHHe.

[TonoBoe pa3mHoeHue. [losioBble KaeTKW, Wid rameTtbl. Metio3. Craguu merio3a.
[ToBeseHnve xpomocom B Melo3e. KpoccuHrosep. bronornueckrii CMbIC/T Meiio3a U M0JI0BOTO
rporiecca. Melos 1 ero MecTo B )KU3HEHHOM LIUKJ/Ie OPraHU3MOB.

[Ipen3apojpiiieBoe  pa3BuThe. ['ameToreHe3 y J>KUMBOTHBIX. [losioBble >Kesie3bl.
O6pa3oBaHue ¥ pa3BUTHe TOJIOBBIX K1eToK. CriepmaTtoreHe3 u ooreHe3. CTpoeHHe TMOIOBBIX
KJIETOK.

Omuio10TBOpEHUEe U SMOPHOHA/ILHOE PAa3BUTHE )KUBOTHBIX. CIIOCOOBI OTJIO/JOTBOPEHHS:
Hapy>kHOe, BHyTpeHHee. [TapTeHoreHes.

VHavBUyanbHOEe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHONOTMS — Hayka O
pa3BUTHM OpraHru3MoB. MopgoeeHe3 — 00Ha u3 2nasHbix npobnem smbpuosozuu. KoHyenyus
mopcpozeHos u moldenu mopgozeHesa. Craauu >MOpPHOreHe3a >KUBOTHBIX (Ha TpUMepe
nsrymku). Ipobnenve. Tumbl apobseHus. /JemepMuHUpO8aHHOe U HeOepMUHUPOBAHHOE
OopobneHue. baacmyna, munbl 6aacmyn. OcobeHHOCTH ApOOTEeHUS MJ/IEKOMUTAIOLUX.
3apojpllieBble JUCTKUA (racTpy/isitys). 3akjajKa OpraHOB W TKaHeW M3 3apO/IbIIIeBbIX
JTUCTKOB. B3auMHOe B/IMsHWE uacTell pPa3BUBAOILETOCS 3apojblila (3MOpHUOHA/IbHAS
WHIYKLWsA). 3ak/jajka TIUlaHa CTPOEHUsI JKUBOTHOTO KakK pe3y/bTaT UepapXuuecKux



B3aUMOJIEHCTBUN TeHOB. BiusHMe Ha 3MOpPHOHA/IBHOE pa3BUTHE Pa3IMYHbIX (HAaKTOPOB
OKpY’Karolllel CcpeJibl.

Poct v pasBuTHe >KUBOTHBIX. [locTamMOpuoHanbHBIN mepuof. [Ipsmoe u HempsiMoe
pa3eutre. Pa3Butrie c Meramop¢o30oM y OeCrO3BOHOUHBIX M TIO3BOHOYHBIX JKUBOTHBIX.
buonorvueckoe 3HaueHve NpsIMOTO Y HEIIPSIMOr'O pasBUTHS, UX paclpOCTpaHeHKe B [IPUpoJie.
Tunel pocta >XMBOTHBIX. PaKTOpPbl pery/siuM pOCTa >KUBOTHBIX M 4esoBeka. Craauu
MoCT3MOPUOHA/IBHOTO Pa3BUTHSL ¥ )KUBOTHBIX U YesioBeKa. [lepro/ibl OHTOTreHe3a yesioBeKa.
CrapeHue U CMepThb Kak OMOI0ornyecKue rmporecchl.

PasMHO)XeHUe W pa3BuTHe pacTeHud. ['amerodur U criopodut. Melio3 B KU3HEHHOM
uksie pactenuit. OOpa3oBaHWe criop B Tiporecce Meiio3a. ['ameToreHe3 y pacTeHHUH.
OnnofoTBOpeHre U pa3BUTHE pPaCTUTENbHBIX OpPraHvM3MOB. [IBOMHOe OIJIOZOTBOpEHHEe Y
L[BETKOBBIX pacTeHuii. OOpa3oBaHue W Pa3BUTHe CEMEHH.

MexaHV3MBbI peryJisiiui OHTOreHe3a y paCTeHUH Y JKUBOTHBIX.

JleMoHCTpanuu

IToptpetsr: C. I'. HaBawuy, X. IlInemaH.

Tabmipl U cxembl: «BereraTnBHOe pa3MHOXKeHHMe», «Tumbl  Gecrionoro
Pa3sMHOKeHUsI», «PasMHOXeHMe  XJITaMUOMOHA/bI», «PasMHOXeHue  5BIJIEHBI»,
«PasmHOXeHHe Thpbl», «Meiio3», «XpoMocoMel», «I'ameToreHes», « CTpoeHre SHLIEK/I€TKA
¥ crnepMmaTto3ouga», «OCHOBHbIe CTafuu OHTOreHe3a», «lIpsmoe M HempsiMoe pa3BUTHE»,
«Pa3BuTne wMmailickoro >xyka», «Pa3BuThe capaHun», «Pa3BuTme nArywiku», «/lBoiHOe
OIIOJOTBOPEHME Y LIBETKOBBIX pacTeHui», «CTpoeHue CeMsIH OJHO/O0JIbHBIX U [BY/0/IbHbIX
pacTeHui», «)KU3HeHHBIM LIMKJI MOPCKOM KamyCTbl», <« KHU3HEHHbIM LMK MXa»,
«KV3HeHHBIM LUK/ TTarOPOTHUKA», «)KW3HEHHBIN LUK/ COCHBI».

OO6opyzoBaHMe:  CBETOBOM  MHKDOCKOI,  MUKPOTpernaparbl  SIMLEK/IeTOK U
CIepMaTo30U/i0B, MOZeNb «LIMK pa3sBUTHS JATYILIKW».

JlaboparopHasi pafora «lVI3yueHue CTpOeHHs TIONOBBIX K/I€TOK Ha T'OTOBBIX
MUKpoOIIperaparax».

IIpakTHueckas pabora «BbisiBieHMe TIPU3HAKOB CXO/ICTBA 3apPOAbIILIEH TO3BOHOYHBIX
JKUBOTHBIX».

JlaboparopHas padora «CTpoeHre OPraHOB Pa3MHO>KEHUSI BBICIIIMX PACTEHHU».

Tema 11. I'eHeTHKa — HayKa 0 HaC/IeACTBEHHOCTH M U3MEHUYMBOCTH OPraHU3MOB

Wcropusi cTaHOB/IEHUsI M Pa3BUTHsI TeHEeTHKM Kak Hayku. Paboter I'. Menpgens, I'. ne
@puza, T. MopraHa. Posib oTeuecTBeHHBIX YU€HBIX B pa3BuUTUM TeHeTHKH. Paboter H. K.
KosbrioBa, H. 1. BaBusosa, A. H. Beno3sepckoro, I'. . Kapnieuenko, FO. A. ®unumnuenko, H.
B. Tumodeea-PecoBckoro.

OcHOBHBIE TeHeTUYeCKHWe TIOHATUS U CUMBO/BL. ['OMOJIOTMYHBIE XPOMOCOMBI,
ajyieNibHble TeHbl, ajbTepHaTUBHble IIPU3HAKW, [JOMMWHAHTHBIA W peLieCCUBHbIN TpPU3HAK,
rOMO3HWT0Ta, TeTePO3UroTa, YNCTask IMHUS, TUOPUABI, TeHOTUT, (peHOTHIT. OCHOBHBIE METO/IbI
reHeTHUKU: TUOPUOIOTUYeCKUH, [IUTO/IOTMYeCKHH, MOJIEKYJISIPHO-TeHeTUYeCKHUH.

JleMoHCTpanuu

[Toptperter: I'. Mengens, I'. ne ®pus, T. MopraH, H. K. Kosslos, H. 1. Basunos, A.
H. Benosepckutii, I'. []. Kapnieuenko, FO. A. ®unumnuenko, H. B. TumodeeB-PecoBckuii.

Tabmunpl 1 cxembl: «MeTozbl reHeTHKM», «CXeMbl CKpPeLBaHUsI».

JlaboparopHas padota «/[po3oduia Kak 00beKT reHeTUYeCKUX UCC/IeJOBaHHIN».

Tema 12. 3aKOHOMEpPHOCTH HAC/IeACTBEHHOCTH

MonorubpugHoe ckperivBaHue. [lepBeiii 3akOH MeHzenss — 3aKOH eJUHO0Opa3us
rubpuIoB TiepBoro nokosieHus. [IpaBuno gomuHupoBaHus. BTopoii 3akoH MeHzenst — 3aKOH
paciieryieHusi TpU3HAKoB. LIuTosorueckre OCHOBBI MOHOTHOPHIHOTO —CKpeIUBaHUSI.
I'mnore3a 4KuCTOTBI ramMer.

AHanusupytoljee  ckpellyBaHuhe. IIpomexyTOuHbIM  XapakTep  Hac/eJ0BaHUSI.
Paciijerizienre NpU3HaKkoB IPY HEIIOJIHOM JOMUHUPOBaHUU.



NurubpuspHoe ckpemuBanve. Tpetuii 3akoH MeHJenss — 3aKOH HE3aBUCHMOTO
HacJ/ie/J0BaHUs TIPU3HAKOB. L{UTONMOrNYecKre 0CHOBLI JUTHOPUAHOTO CKPEIIVBaHMSI.

CuervieHHOe HacleqoBaHUe TMpu3HakoB. Pabotel T. Moprana. CrierieHHOe
Hac/le0BaHWe TeHOB, HapylleHWe CLEIUIeHUsI MeXJy TreHaMd. XpOMOCOMHas TeOopusi
Hac/1e/CTBEHHOCTH.

I'eHeTnka nosa. XpoMOCOMHBIM MeXaHW3M OrpeziesieHus 1osa. AyTOCOMBI U MOJIOBbIe
XpoMocoMbl. ['oMorameTHbIii M reTeporameTHbIN MoJ. ['eHeTHueckasi CTPYKTypa MOJIOBBIX
xpomocoM. HacnenoBaHnve npr3HaKoB, CLIETITIEHHBIX C TIOJIOM.

'eHoTun Kak LjeslocTHas cucreMa. I1nedoTponus — MHOKeCTBEHHOe [eMCTBHe TreHa.
MHoskecTBeHHbIM anienusM. B3anMogelicTBUe HeasulenbHBIX FeHOB. KomrieMeHTapHOCTb.
Onrcras. [Tommepus.

'eHeTMYeCKMM KOHTPO/b pasBUTHSI DPACTEHUM, JKUBOTHBIX W Ye/OBeKa, a Takxke
¢u3roOrMuecKuX TpOLeCCOB, TOBeJleHUss M KOTHUTHMBHBIX (yHKIMHA. ['eHeTHueckue
MeXaHH3Mbl CUMOUOTeHe3a, MeXaHU3Mbl B3aUMO/IEHCTBUST «XO35IMH — TMapasuT» U «XO35TUH —
MHUKpOOMOM». ['eHeTHUecKue acreKTbl KOHTPOJASS W UW3MEeHeHWs Hacje[CTBeHHOU
vH(OpMaLMK B TIOKOJ/IEHUSIX K/IeTOK U OpPraHrW3MOB.

JleMoHCTpanuu

[Toptpetsr: I'. Mengens, T. Mopras.

Tabmupl U cxembl: «IlepBblii ¥ BTOpOM 3akoHBl MeHensi», «TpeTuil 3akoH
Menpgens», « AHanusupyollee CKpelrBanre», «HemosmHoe noMuHrpoBaHue», «CLernyieHHoe
Hac/e/joBaHUe TPU3HAKOB Y Apo3odunbl», «['eHeTuKa Tosa», «Kapuotur uyenoBeka»,
«Kapuotun  zgpo3odunbl», «Kapuotunm — OTULBI»,  «MHOXECTBEHHBIM  ajuleliu3M»,
«B3aumo/ielicTBYe TeHOB».

Ob6opynoBaHue: Mofenb AJsi [JeMOHCTpal[id 3aKOHOB eJuHO00pa3ws THOpHIoB
MepBOro TMOKOJIEHUS M paclllelyleHusl TMPU3HaKOB, MoJenb [/s [eMOHCTpalud 3aKoHa
He3aBUCHMOI'0 Hac/e[0OBaHHUs IPU3HAKOB, MoJenb [/ JeMOHCTpaluu CLelJIEHHOrO
Hac/ieloBaHUs TIPU3HAKOB, CBETOBOW MUKPOCKOTI, MUKporpenapaT: «/po3odua».

IIpakTHueckas pabora «/I3yueHue pe3y/bTaTOB MOHOTMOPH/IHOTO CKpEIUBAHHUS Y
ZIPO30(UITBD».

IIpakTHueckass pabora «/I3yueHuwe pe3y/bTaTOB AWTMOPUIHOTO CKPEIUBAHUS Y
ZIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoyieiicTBre reHoTuNa U cpefbl npu (GopMypoBaHuM ¢GeHoTUna. MI3MeHUMBOCTb
npusHakoB. KauecTBeHHble W KO/JMYECTBEeHHble TpU3HAaKU. Buabl HM3MeHUMBOCTHU:
HeHacJ/1e[|CTBEHHAas U Hac/1e/ICTBeHHasI.

MopaudukalvoHHasi U13MeHUMBOCTh. Posb cpefibl B hopMUpPOBaHKY MOAU(DUKALIMOHHOM
r3MeHuMBOCTU. Hopma peakijuu npusHaka. BapualoHHbeli psiZy M BapyuaLMoHHas Kpuas (B.
WoranHceH). CBoiicTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

'eHoTUnMueckass W3MeHUMBOCTb. CBOMCTBA TeHOTWUIIMYECKOW W3MEHUMBOCTH. Buzbl
reHOTUIMYeCKOW M3MEHUMBOCTH: KOMOWHATHUBHAsI, MyTaL[MOHHaSsI.

KombOuHaTBHasi W3MEHUMBOCTb. Meli03 W TIOJIOBOM TMpPOLECC — OCHOBA
KOMOMHAaTBHOW W3MeHUMBOCTH. Posib KOMOMHAaTMBHOW W3MEHUMBOCTH B CO3JAHUU
reHeTUYeCKOro pa3HooOpa3usi B Tpejiesiax 0JJHOTO BUZA.

MyTalMoHHass M3MeHUMBOCTb. BHJpl MyTalyii: TeHHble, XPOMOCOMHbIe, T€HOMHBIE.
CrioHTaHHble U WHYLIMPOBaHHble MyTaluu. flZiepHble W LUTOIIa3MaTHYeCKHe MyTaLjuu.
ComaThueckye U Mo/oBble MyTaluM. [IprunHbl BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX
BJ/IMSIHME HAa OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTaLMOHHOT0 npoLjecca. 3aKOH FOMOJIOTMUeCKHUX
psioB B Hac/eAcTBeHHOM usMeHunBocTH (H.V. BaBunos). BHessepHas U3MeHUMBOCTb U
Hac/1e[|,CTBeHHOCTb.

OnuzeHemuka U 3NU2EHOMUKA, pO/b 3NuU2eHemuueckux ¢pakmopog 8 HacnedoeaHuu u
u3MeHyu8oCcmu ¢peHomunuueckux NpU3HAKo8 y Op2aHuU3Mos.



JleMoHCTpanuu

[Toptpetsr: I'. ne ®pus, B. MoranHcen, H. 1. Basuos.

Tabnuibl U cxeMbl: «Bubl U3MEHUMBOCTH», «MoaudUKalMOHHAsT W3MEHUUBOCTbY,
«KombOvHaTHBHasE ~U3MEHUMBOCTb», «Melo3», «OrmiogoTBOpeHue», «['eHeTHUeCKue
3a00/1eBaHus UeIoBeKa», « BUIbI MyTaluii».

OOGopyioBaHMe: >KUBbIe U repOapHbie K3eMITIIPbl KOMHATHBIX PaCTeHUH, PUCYHKH
(oTorpacdun) }KUBOTHBIX C PA3TUYHBIMA BUJAMU U3MEHUHUBOCTH.

JlabopaTopHasa pabora «lVcciemoBaHre 3aKOHOMEPHOCTEH MOJUGBHUKAIIMOHHON
n3mMeHUnBOCTU. [locTpoeHUe BapUALIMOHHOTO psifla M BapUAL[MOHHOW KPUBOW».

IIpakTHueckas padora «MyTauuu y po30dusbl (Ha TOTOBBIX MUKPOIIPeraparax)».

Tema 14. I'eHeTHKa Yye/i0BeKa

Kapuotun yenoBeka. MexxzayHapozHasi rporpaMma MCC/ieJOBaHUSI TeHOMa YesloBeKa.

METOALI HN3yydyeHuda reHeTHMKHN YyesioBeKd: FEHeaJ'IOI‘I/I‘—IECKI/II‘/JI, 6]1H3Heu0BbII>i,
L[I/ITOI‘eHETI/IquKI/II\/JI, HOHYJ'IHL[I/IOHHO-CT&THCTH‘JECKHﬁ, MOJIeKYJ'IHpHO-FEHeTI/IqeCKHﬁ.
COBPEMEHHOE orpegejieHue reHOoTHuIIa: TTIOJTHOIr€HOMHOe€e CEKBEeHHPOBAHUE,

reHOTUITUPOBaHKe, B TOM uucsie ¢ oMol TTI11P-aHanu3a. HacnencTBeHHble 3a00/eBaHus
yesioBeKa. ['eHHble M XPOMOCOMHBbIe 0O/e3HU uesioBeKa. bBosje3Hd C Hacje[CTBeHHON
Tpe/ipacrooKeHHOCThbI0. 3HaUeHre MeJULMHCKOW T'eHeTUKY B NpeJoTBpallleHUH U JIeYeHU!
reHeTUYeCKuX 3abosieBaHuii  uesioBeKa. MeAMKO-TeHeTUYeCKoe  KOHCYJ/IbTUPOBaHMUE.
CtBOnOBBIE KNeTKU. [IoHATHe «TeHeTHYecKoro rpysa». JTHUYecKue acreKThbl UCC/IeflOBaHNM B
00J1aCTH pelakTUPOBaHKsI TeHOMa U CTBOJIOBBIX KJT€TOK.

[eHeTHueckure (aKTOPbI MOBBILLIEHHON YyBCTBUTEIBHOCTU UesioBeKa K (pr3nueckoMy U
XUMHUUECKOMY 3arps3HEHMIO OKpY’Karollel cpefbl. ['eHeTHMueckas IpepacriosiokKeHHOCThb
yesioBeKa K MaToJIOTHsIM.

JleMoHCTpanuu

Tabnuiibl U cxeMbl: «KaproTurl uesioBeka», « MeTo/[bl M3yUeHHs] TeHETUKH Ue/IOBeKa»,
«[eHeTnueckue 3ab0eBaHUsT YeIOBEKa».

IIpakTHueckas padora «CocTaBieHre U aHalnu3 PO/IOCOBHOMN».

Tema 15. Cestekuuisi OpraHM3MoB

[lomecTukaLusl U cenekLusl. 3apoXkJeHue celeKLUU U JoMecTUKauuu. Yuenue H. W.
BaBuioBa o LleHTpax MpOMCXOXKIEHHUSI M MHOrooOpasusi Ky/bTYypHBIX pacTeHWid. Posb
CeJIeKLIMM B CO37laHUM COPTOB pacTeHWW W MOpo[, )XKUBOTHBIX. COpT, MOpoAa, ITaMM. 3aKOH
TOMOJIOTUUECKMX PSIIOB B Hacie[CTBeHHOW M3MeHumBocTtd H. V. BaBunoBa, ero 3HaueHuve
JU1s1 CeJIeKLIMOHHOM paboThI.

Metoapl  ceneKUuMOHHOW  paboTel.  MCKycCTBeHHBI  OTOOp:  MAacCOBBIA U
WH/IUBU/yabHBIA. ODTarnbl KOMOWHALIMOHHOW ceneKuuH. VcrbiTaHWe Tpow3BoguTeNed 10
notoMcTBy. OTOOp MO TeHOTHUITy C TIOMOIIBIO OLIEHKH (PeHOTHMA MOTOMCTBA U OTOOp M0
TeHOTHUITY C Iomolbo aHaimmsa JHK.

WcKycCTBeHHBI MyTareHe3 KakK MeTOJ| CeJIeKIIMOHHOW paboTel. PapuarivoHHBIA U
XUMHAYEeCKU MyTareHe3 KakK HCTOYHHMK MYyTalMid y KYJbTYpPHbIX (OpPM OpraHM3MOB.
Hcrosb30BaHNe TEHOMHOTO peaKTUPOBaHWs W MeTO/IOB pekoMOuHaHTHbIX JJHK mmst
T0JIyYeHHs] UCXOZAHOI0 MaTepyrara Jijisi CeJleKL{1u.

[TonyueHue mo/MUIIONI0B. BHyTpuBH0Bas rubpuausanus. BianM3kKopocTBeHHOE
CKpellvBaHue, U MHOpUAUHT. HepoacTBeHHOe CKpelyBaHue, WM ayTOpuanHT. ['eTepo3uc
U ero mpuuvHbl. Vcrosmb3oBaHWe reTepo3vca B ceseKipu. OTaanéHHas rubpuamsausi.
[peomonenvie OGecriyiofuss MeXBHOBLIX THOPUZOB. [lOCTYDKEHUS Ce/leK[Ud pacTeHud |
JKUBOTHBIX. «3€/1EHAasi pegonoyusi».

CoxpaHeHHe U M3yuyeHre FeHeTHYeCKUX PeCypCOB KyJIbTYPHBIX PacTeHUM U UX JUKHX
poivyeli sl CO3[aHMSI HOBBIX COPTOB M THOPH/OB CeTbCKOXO3SIMCTBEHHBIX KYJBTYP.
N3yueHue, coxpaHeHue U ynpagneHue 2eHemuyecKuMu pecypcamu CeabCKOX035UCMBEHHbIX U
NPOMBICA08bIX HCUBOMHBIX 8 UeasiX YAydlleHUsl Cyujecmayoujux U CO30aHUsl HOBbIX NOpOO0,



AUHUU U KpOCCO8, 8 MOM Huciae C NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAyuHbIX
uccnedosatutl, nepedosbix udell U NepcneKmuHbIX mexHoA02Ul.

JleMoHCTpanuu

[Toptpeter: H. Y. BaBunos, . B. Muuypus, I'. []. Kaprieuenko, II. I1. JIykesHeHKo, b.
JI. Acraypos, H. bopsoyr, /1. K. Benses.

Tabmunpl u  cxembl: «LIeHTpbI TIPOMCXOXKIEHUSI W MHOTO00pa3susi KyJIbTYPHBIX
pacTeHW», «3aKOH FOMOJIOTUUECKMX PSIOB B Hac/Ie[CTBEHHOW M3MEHUYMBOCTH», «MeTozbl
cenekiumn», «OTaanéHHas ruopuan3aus», «MyTtareHes».

JlaboparopHasi paGora «lVi3yueHune COPTOB KyJIbTYPHBIX pacTeHHWHd U TIOPOJ
JIOMAllIHUX KUBOTHBIX».

JlabopaTopHas padota «/I3yyeHre METO/IOB CeJIeKLUA PACTEHHI».

IIpakTHueckas padora «[IprBUBKA pacTeHMi».

IKcKypcusi «OCHOBHbIE METO/bl U IOCTU)KEHUS CeleKL[MM PaCTeHWH U )KMBOTHBIX (Ha
CeJIeKL[MOHHYIO CTaHLUIO, TIJIeMeHHYI0 )epMy, COPTOMCIIbITaTeIbHbIM yUacTOK, B TeIIMYHOE
XO035HCTBO, B 1aDOPaTOPHIO arpOyHUBEPCUTETA WA HAYUYHOTO LIEHTPa)».

Tema 16. BuoTexHO/I0THSI U CHHTeTHYECKasi 0uo/10rus

OOBeKThI, UCTONb3yeMble B OMOTEXHOJIOTMH, — K/IeTOYHble M TKaHEeBbIe KY/bTYPBI,
MHUKDOOPTaHU3MbI, UX XapaKTepUCTHKa. TpasulMoHHasi OWOTeXHOJOTus: XjeboreueHue,
MOJTy4eHre KUC/IOMOJIOYHBIX —TIPO/AYKTOB, BUHOZeIre. MUKPOOHOIOTHYeCKU CHUHTe3.
OOBeKTbl MUKPOOMOIOTHUeCKHX TexHOoruid. Ilpon3BosacTBO 0enka, aMUHOKUC/IOT |
BUTaMVHOB.

Co3faHue TeXHOMOTMM U HHCTPYMEHTOB  lie/leHalpaB/eHHOTO UW3MEeHeHUs |
KOHCTPYMPOBaHUs Te€HOMOB C Ljeflbl0 TOJIyYeHHsI OpraHrM3MOB M KX KOMIIOHEHTOB,
COZiep’Kall[uX He BCTPeuarol[recs: B MPUPOZe OMOCHHTeTHUECKHe TTyTH.

Knerounas nrxeHepysi. MeTozbl KyJIbTYphl KJIETOK U TKaHEW pacTeHHWH M JKUBOTHBIX.
Kpuobanku. ComaTrueckasi TMOpuiM3anis 1 COMaTHUeCKuii smbpuoreHes. Vcnonb3oBaHue
raryiouZIoB B CeleKLMM pacTeHui. IlosyueHue MOHOK/IOHAAbHbIX aumumen. Hcnoab3osaHue
MOHOK/NOHA/bHBIX U NOAUKAOHA/AbHBIX ~ aHmumen 8  MeouyuHe.  VICKycCTBeHHOe
OIUI00TBOpeHHe. PeKOHCTpYyKLMs SWLIeK/JIeTOK M K/JIOHMPOBaHUe >KUBOTHBIX. MeToz
TPaHCI/IAaHTALMU ~ siflep  KAeTOK. TexHono2uu  0300poeneHusi,  Ky/AbmueupoeaHusi U
MUKPOK/AOHA/IbHO20 PA3MHOX}CEHUS Ce/bCKOXO035UCMBEHHbIX KY/Ibmyp.

XpoMOoCcOMHasi M TeHHasgd UHXeHepusl. VICKyCCTBeHHbIM CHHTe3 TeHa M
KOHCTpyupoBaHue pekoMmOuHaHTHBIX [THK. Co30aHue mpaHCeeHHbIX —OpeaHU3mos.
HocTwkeHWsT U TMepCreKTUBbl XPOMOCOMHOM M TE€HHOW WH)KeHepUU. OKOJIOTUYeCcKue |
3THYeCcKHre NpobieMbl TEHHOW WH)KEHEPUH.

MegvimHcKkue OuotexHonorud. IloctreHoMHass 1wmdpoBas MeauiuHa. [I1P-
JMarHoCTHKa. MeTabo/IOMHBIN aHa/IN3, TeHOLIeHTPUUeCKU aHa/In3 MpoTeoMa JesioBeKa [ist
OLIeHKM COCTOSIHMSI ero 37,0poBbs. Vcrnonb30BaHMe CTBOJIOBBIX K/IeTOK. TapreTHast Tepanust
paka. 3D-OmoumHkeHepusi AJisi pa3paboTKu  (PyHJAMEHTAbHBIX OCHOB MeULIMHCKUX
TeXHOJIOTUM, CO3J,aHUs KOMIUIEKCHBIX TKaHeHd COoueTaHWeM TeXHOJIOTMM TpPEXMepHOro
OuornpuHTHHTA ¥ cKadogUHTa J/1s1 pellieHnsl 3a/1au TTepCOHATM3UPOBAaHHON Me/IULVHBL.

Co3paHue BEKTOPHBIX BaKIWH C Le/ibl0 o0ecrieueHnss KOMOMHUPOBAHHOM 3all[UThI OT
Bo30Oyauteneli OPBU, ycraHOBieHMe MOJEKYJ/ISIPHBIX MeXaHW3MOB (DYHKLIMOHUPOBAHUS
PHK-cozep>Kalx BHPYCOB, BBI3BIBAOLIUX 0OCO00 oOmacHbie 3abo0sieBaHUs ue/ioBeKa M
JKVBOTHBIX.

JleMoHCTpanuu

Tabmupl u  cxembl: «Vcriosb30BaHMe MHWKPOOPTaHWU3MOB B MPOMBIIIJIEHHOM
TIPOM3BO/CTBe», «KeTouHass HHXeHepus», «['eHHast MHXXeHepusi».

JTabopaTopHas pa6oTa «/3yueHre 00HEKTOB OMOTEXHOIOTHUI».

IIpakTHueckas pabota «IlosyueHre MOJIOUHOKHUC/IBIX TTPOYKTOBY.



IKckypcus «buorexHo/orus — BaXkHelI1asi MPOU3BOJUTE/IbHAsI CUJlIa COBDEMEHHOCTU
(Ha OMOTEeXHOIOTHYECKOE TIPOU3BO/ICTBO)».

11 K/TACC

Tema 1. 3apok/jeHue U pa3BUTHE YBO/IIOI[HOHHBIX MPEACTAB/IEHUI B 0M0/I0THH

OBomonuoHHas Teopuss Y. [lapBunHa. IIpefnochiiKu BO3HMKHOBEHHs [apBUHH3MA.
JKu3Hb 1 HayyHas JedTe/bHOCThL Y. [lapBrHa.

[Bwxymme cuibl 5BomoLuM BUAoB no Y. [lapBuHy (BbICOKAass WMHTEHCHUBHOCTb
Pa3MHOKeHHUs] OpPraHW3MOB, HAC/IeACTBEHHass W3MEHUMBOCTb, Oopbba 3a CyllleCTBOBaHWE,
€CTeCTBEHHBIN U UCKYCCTBEHHBIN 0TOOP).

Odopmnenne cuHTeTHuecko Teopun 3Bomoiuu (CT3). HelitpanbHas Teopus
spommoLur. CoBpeMeHHasi SBOJIIOL[MOHHAsT OMOJIOrHsi. 3HaueHHe SBOJIIOLMOHHON TEOpUU B
(hopMHpOBaHMY eCTeCTBeHHO-HayuHOW KapTHHbI MHUpa.

JleMoHCTpanuu

[Toptpetsl: Apucrotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosre, Y.
HapsuH, C. C. YetBepukos, U. U. llImansraysen, [Ix. XongeitH, [. K. benses.

Tabmunpl 1 cxembl: «Crctema >kuBoi puposl (1o K. JIuHHero)», «JlecTHHLA XKUBBIX
cymectB (mo Jlamapky)», «MexaHu3M (OpPMHUpPOBaHUS TIPUCIIOCOOEHUI y pacTeHWH |
JKUBOTHBIX (110 JIamapky)», «Kapra-cxema mapuupyrta nyterecrsus Y. JlapruHa», «Haxoaku
Y. JapBuHa», «Popmbl 60pb0BI 3a cymjecTBoBaHue», «[lopoasl romybeii», «MHoroobpasue
KYJIbTYPHBIX (OPM KarycTbl», «Ilopofpl JOMAIIHUX >KUBOTHBIX», «CxeMa 00Opa3oBaHUS
HOBBIX BUZIOB (o Y. [lapBuHy)», «CxemMa COOTHOLIEHMS [BWKYIIMX CHUJ SBOJIFOLAN»,
«OCHOBHBI€ T0JIOKEHUSI CHHTETUUECKOU TeOPUX BOJIIOLIN».

Tema 2. MUKPO3BO/IIOLIUA U eé pe3y/IbTaTbl

[Tonynsaumsa Kak 3/1eMeHTapHasi efjMHULIA 3Bo/OLMHA. CoBpeMeHHblEe MeTO/bl OLIeHKU
reHeTUYeCKOro pa3HoOOpasusi M CTPYKTYPhI MOMyJisALuiA. V3MeHeHWe reHOQOH A TIOMYJISLIAM
KaK 3/1leMeHTapHOe 3BOJIIOLMOHHOE siB/IeHre. 3aKOH IeHeTHUYecKoro paBHoBecus k. Xapau,
B. Baiinb6epra.

OnemMeHTapHble (DAaKTOpPbI (ABWKYILIME CHUJIbI) SBO/IIOLMU. MyTallMOHHBIN IpoLiecc.
Komb6uHaTBHasi W3MeHUMBOCTb. [Ipeiid) reHOB — ciy4aiiHble HeHarpaBeHHble W3MeHeHUs
YyacToT asuiesied B momyssuusx. OQdekt ocHoBaTens. Dpgekm OymbLIOuHO20 20pAbILIKA.
CHudiceHue 2eHemu4ecKo20 pazHoobpasusi: npuyuHbl u caedcmeusi. ITlposeneHue 3¢cpekma
Opelipa eeHog & Oo/bWUX U Maablx nonyasyusx. Mwrpaiuu. V30/s1us MOMysiyi:
reorpaduueckasi (IpoCTpaHCTBeHHas1), Orosiornyeckas (pernpoAyKTUBHas).

EcrecTBeHHBIN 0TOOp — HampaB/sOLMK GakTop 3BOJONMHA. POPMBI €CTeCTBEHHOTO
orOopa: JBWXKYIIUM, CTaOWTM3UPYIOIINK, pa3pbiBatoIuil (qu3pynTuBHbIHN). [To10B0oi oTOOP.
Bo03HMKHOBeHVe 1 3BOMIOLMS COLMAbHOIO NIOBe/IeHs )KUBOTHBIX.

I[Tpucriocob1eHHOCTh OPraHU3MOB KaK pe3y/bTaT MUKPO3BOIOLMH. BO3HUKHOBeHHE
npucrocobseHuit  y  opraHusMoB.  Apomopdo3el UM uaMoajanTtarud.  [Ipumepsl
MPUCTIOCO0/IeHNI Y OpraHn3MoB: Mopdosioruueckre, (U3N0IOTHUeCKre, OMOXUMHUECKHe,
roBeieHuecKre. OTHOCHUTETBHOCTh MPUCIIOCO0/IEHHOCTH OPraHHU3MOB.

Buji, ero kputepuu U CTpyKTypa. Buzoobpa3oBaHue Kak pe3y/bTaT MUKPO3BOJIFOLIUH.
N3onsumsi — kmoueBoit (aktop BugooOpasoBanus. [Tyt M crmocobbl BUA0OOOpa30BaHUS:
asjionaTpuueckoe (reorpaduyeckoe), CUMIIaTpUyeckoe (3KOJIOTMUECKOe), «MTHOBEHHOEe»
(moymruiongu3anysi, rudpuan3anus). JnuTebHOCTb SBOJTIOLMOHHBIX MTPOLIECCOB.

MexaHu3mbl POPMUPOBAHUS OMOIOTHUECKOTO pa3HOOOpasusl.

Ponb  3BOMIOLIMOHHOM Ouo/iorMd B pa3pabOTKe HAyYHBIX METO/IOB COXpaHEHWUs
Oropa3HoobOpa3ust. MUKPO3BOMIOLMS M KOIBOJTIOL[US TAapa3sUTOB U MX X03seB. MeXaHHU3MbI
(hopMHPOBaHKS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpPBOBI € Hel.

JleMoHCTpanuu



[Toptpets!: C. C. UeTBepukos, 3. Maiip.

Tabmupl 1 cxeMbl: «MyTallMOHHasi W3MEHUMBOCTb», «[lOMy/siiMOHHAsE CTPYKTypa
BUzia», «Cxema TposiB/ieHHs1 3aKOHa Xapavu—BaiiHOepra», «/IBIKyI[e CHIIbI 3BOJIFOLIAN»,
«3JKO0JIoOTMuecKasi M30JIsILMsl TIOMyJIsSILMil ceBaHCKOM (openn», «['eorpadmueckas U30sLys
JTUCTBEHHULIbI CUOMPCKOW W  JIMCTBEHHWLIBI JaypCKow», «[lomy/siMoHHBIE  BOJIHBI
YKMCTIEHHOCTH XWIIHUKOB U XepTB», «CxeMa [1eMCTBUSI eCTeCTBEHHOro OTOopa», «®Dopmbl
OoprObI 3a cymiecTBOBaHWe», «HOYCTpHAIBbHBIA MelaHU3M», <«KUBble HCKOTIaeMble»,
«[TokpoBUTeLCTBEHHAs] OKPaCKa >KUBOTHBIX», «IIpeayripexkjatoijasi OKpacka >KUBOTHBIX»,
«®Pu3nonoruueckye ajlanTaLyn», «ITpucnocobeHHOCTD OpraHu3MOB v eé
OTHOCHTE/IbHOCTh», «KpuTepuu Buzia», «Bubl-IBOMHUKNW», «CTPYKTYypa BUJa B TIPUPOZE»,
«Criocobbl  BHJ000pa3oBaHusi», «['eorpaduueckoe BuA000Opa3oBaHWe TPEX  BHU/IOB
JaHJBIIIeH», «DKOI0THYeckoe BU000pa3oBaHue BUIOB CUHUIL, «[10/MTIONIbI pacTeHU»,
«KanycTHo-pefeunbIii rubpui».

Ob6opynoBaHue: repbapur pacTeHHH, KOJUIEKIIMK HACEKOMBIX, uydesia ITTHL] U 3Bepei C
MpYMepaMy Pa3lMYHBIX TPUCTIOCO0/IeHNH, Uydera MTUL] U 3Bepeil pa3HbIX BUZOB, repbapuu
pacTeHui O/IM3KKX BUIOB, 00pPa30BaBILIMXCS Pa3/TMUHBIMU CTIOCOOAMHU.

JlabopaTopHas padoTta «BrisiB/ieHHe U3MEHUUBOCTH Y 0CO0eld OZIHOTO BU/ia».

JlaboparopHasi pa6Gora «IIpucriocobneHusi OpPraHW3MOB M WX OTHOCHUTE/bHAst
11e1eC000pa3HOCTh».

JlaboparopHas padora «CpaBHeHHe BU/JOB TI0 MOP(}OIOrMYeCKOMY KPUTEPUIO».

Tema 3. Makpo3Bo/II0LMs U eé pe3y/1bTaThl

MeTtogpl u3yueHusi MakposBoyiroLMd. [lajeoHTosornueckyue MeTOAbl H3Yy4YeHUS
sBo/roLuu. [lepexosiHbie (opMbl U PUIOreHeTHUeCKHe Psifibl OPraHU3MOB.

Bbuoreorpaduueckve metozbl u3ydyeHusi 3BomoLMu. CpaBHeHue Quiopel U (ayHBI
MaTepyKOB 1 OCTPOBOB. broreorpaduueckue obmactr 3emnn. BUugpl-3HA€MUKHA U PETUKTHI.

OMmOpuosioruyeckie W CPaBHUTETbHO-MOP(OIOTHUECKHEe  METOAbI  M3YUeHUs
3BOJIIOLIMM. ['eHeTHUeCKre MeXaHU3MbI 3BOJIIOLIMM OHTOreHe3a U MOSIB/IeHUS] 3BOTFOLMOHHBIX
HOBIIeCTB. ['OMO/IOrMYHbIe U aHA/IOTUYHbIE OpraHbl. Py/riMeHTapHble OpraHbl U aTaBU3MBI.
MoviekyisipHO-TeHeTHUeCKre, OHMOXMMHUECKHe | MaTeMaTHuecKre MeTOobl W3yUeHHUs
3BO/IOLMU. ["'oMosiornyHble reHbl. COBpeMeHHble METO/Ibl MOCTPOeHUsT (U/IoreHeTHYeCKUx
JlepeBbeB.

XpOMOCOMHBIE MyTal|i1 U 3BOJIIOLIUS T€HOMOB.

OO6me 3akOHOMepPHOCTH (TipaBW/ia) 3BOMOIMH. [IpuHyun cmeHbl  (DYHKYUL.
HeoGpatumocTs 3BomoLuK. A/lanTUBHAs pafualyiss. HepaBHOMEPHOCTE TEMITOB 3BOJTFOLHH.

JleMoHCTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkeb.

Tabmumpl U cxembl: «PWIOTeHETUYECKUH psifi JIOMIaAW», «ADPXeolTepuKC»,
«3Bepo3yOnie siepbl», «Creroredanbl», «PuHuobUTE», «CeMeHHble TaroOPOTHUKW»,
«buoreorpaduryeckrie 30HbI 3emin», «[lpelid KOHTHHEHTOB», «PemukTbl», «HauanbHble
CcTaguyd SMOPMOHA/LHOTO Ppa3BUTHSI TMO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTUYHBIE W
aHaJIOTUYHbIEe OpraHbl», «PyIUMeHTbI», « ATaBU3Mbl», «XPOMOCOMHbIE HabOpBI YesloBeKa U
IIMMITIaH3e», «['71aBHble HarpaB/IeHHsT SBOMIOLN», «O0I11e 3aKOHOMEPHOCTH 3BOJTFOLIAN».

Ob6opyaoBaHue: KOJIIEKLUH, repbapyuu, My/sDKM MCKOMAaeMbIX OCTaTKOB OPraHU3MOB,
MyJISDKM TOMOJIOTUUHBIX, aHa/JOTUYHBIX, PyZAUMeHTapHbIX OpPraHOB M aTaBU3MOB, KOJIEKLIN
HaCeKOMBIX.

Tema 4. IIpoucxoxxaeHue U pasBUTHe )XM3HU Ha 3emJie

HayuHbie THIOTE3bl MPOMCXOXKIEHUS XXKU3HU Ha 3emsie. AOHWOreHe3 W TIaHCIIEPMHUSI.
[loHayuHble mpeJCTaB/IeHUsI O 3apOXKAEHWU KU3HU (KpealjMoHM3M). ['Mnoresa rmocTossHHOro
CaM03apoK/JeHusl XKU3HU U eé ornposepkeHue onbitaMu . Peny, JI. CnamtaHuasuy, JI.
IMacrepa. [TpoucxokaeHue XU3HU U aCTPOOUOJIOTHSI.



OcHoBHble 3Tanbl HeOpraHW4yeckoW 3BoyroLMd. [lnaHeTapHasi (reosioruyeckasi)
3BOMIOLMS. XUMUYecKasi 3BOJIOLMS. AOWOTeHHBI CHHTe3 OpraHMuYecKUX BeIeCTB W3
Heopranuueckux. OmnpiT C. Muinepa u I'. FOpu. Obpa3oBaHue MoJMMEPOB U3 MOHOMEPOB.
KoauepatHasi turnote3a A. M. OnapuHa, rurore3a nepBuyHoro OynboHa k. XosjeiHa,
reHetuueckasi rumore3a I'. Mémiepa. Pubosumel (T. Uek) u rumore3a «vupa PHK» V.
'unbepra. dopmupoBaHre MeMOpaH U BOSHUKHOBEHHE TTPOTOK/IETKH.

Wctopuss 3emnun u MetoAbl eé u3yueHus. lickomaemble oOpraHuyeckue OCTaTKH.
FeoxpoHonorusi u eé wmerofpl. OTHOcUTesbHasE W aOCOMIOTHAasi TeOXPOHOJIOTHSI.
['eoxpoHOnOruueckas LIKana: 30Hbl, 3pbl, TEPUOBI, STTOXU.

HavanbHble 3Tambl opraHumveckod 3BomoLMU. [losiBleHWe W 5BO/IOLMS  T€PBBIX
KJIeTOK. OJBOJONUs MeTaboim3Ma. Bo3HMKHOBeHHe TepBbIX 3KocucTeM. CoBpeMeHHbIe
MHUKpPOOHble OWOTUIEHKM KaK aHajor TepBbIXx Ha 3emse coobiiectB. CTpPOMAaTO/MTHL
ITpokapuoThI ¥ 3yKapHOTBHI.

I[TpoucxosxaeHue 3ykapuoT (cumOroreHe3). DBOJTIOLMOHHOE TTPOMCXOKEHHEe BUPYCOB.
[TpoucxoxzeHre MHOIOK/IETOUHBIX OpraHvM3MOB. BO3HMKHOBEHME OCHOBHBIX TI'pYMII
MHOT'OKJ/IETOYHBIX OpPraHU3MOB.

OcCHOBHBIe 3Tarnbl 3BOJIOLMU BBICIIMX pacTeHWi. OcCHOBHbIe apoMOp(03bl pacTeHUIA.
Beixon pacrenuii Ha cymy. IlosiBleHue CHOpoBbIX pacTeHMM U 3aBOeBaHWe WMU CYILU.
CeMmeHHbIe pacTeHust. [IporcxoxieHre 1|BeTKOBBIX PACTEHUM.

OcHOBHBIe 3Tanbl 3BOJIIOLMHU KUBOTHOrO0 Mupa. OCHOBHbIE apOMOP(O03bl KUBOTHBIX.
Benjckass ¢ayna. KemOpuiickuii B3pbIB — TIOSIB/IEHHE COBPEMEHHBIX THUIIOB. I[lepBbie
XOp/IOBbIe KMBOTHBIE. 2KI3Hb B BOJle. DBOJIOLMS MTO3BOHOYHBIX. [IporcxokaeHre ampubuit
u pernrtiinii. [IporcxoxeHre MIeKOUTAOIIMX U NTUL. [IpuHIUIT K/ItF0oueBoro apomopdosa.
OcBoenre 6eCri03BOHOYHBIMY Y TTI03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butre xu3Hu Ha 3em/ie MO 5paM M MepuoJaM: apxel, MpOTepo30H, Ianeo30M,
Me3030, KaiiHO30i. OOlas XapakTepUCTHKa K/iMMaTa W Te0JIOTMYeCKUX TIPOLIeCCOB.
[NosiBieHWe ¥ pacBeT XapaKTepHbIX OPraHM3MOB. YTJ/ieoOpa3oBaHHe: €ro YC/IOBHUS U
B/IMSIHYE Ha ra30BbIi COCTaB aTMOCQepHI.

MaccoBble BEIMUPaHHsI — 3KOJIOTMYeCKHe KPU3KChI Npouuioro. [IpuurHel U ciefcTBUs
MacCCOBbIX BbIMUPaHUi. COBpeMeHHbIH IKOJI0rMYeCcKril Kpu3suc, ero ocobenHocty. [Tpobiema
coxpaHeHUst bropa3HoOOpa3sus Ha 3emiie.

CoBpeMeHHasi CUCTeMa OpraHuueckoro Mmwupa. [IpvHLUNBI  KaaccubuKaluu
opraHu3moB. OCHOBHbIe CUCTeMaTHYeCKue TPYIIIbl OPraHu3MOB.

JleMoHCTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuyany, JI. [lacrep, Y. U. Meunukos, A. V. OnapuH,
k. Xonpeun, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmibl 1 cxembl: «Cxema onbita ®. Pemu», «Cxema ombita JI. Ilactepa 1o
W3yUYeHUI0 Camo3apoXKaeHusi XusHu», «Cxema ombita C. Mwmitepa, I'. FOpu», «3Otambl
HeOpraHWuyeckon 5BOJIIOLMW», «['eoXpoHonornueckass Iikana», «HauanbHble —3Taribl
OpraHM4yecko 3BomoLun», «Cxema o00pa3oBaHHMs JYKapuOT IyTéM CUMOHOTeHe3a»,
«Cucrema >KMBOM TipUpofbl», «CTpoeHune BHUpyca», «ApomMopdo3bl pacTeHHil»,
«Punnodutel», «OQHOK/IETOUHBbIE BOAOPOCIN», «MHOTOK/IeTOUHbIE BOZOPOCTN», «MXu»,
«[TanopotHukn», «I'0ioceMeHHble pacTeHUsi», «OpraHbl LIBETKOBBIX pacTeHU», «Cxema
pasBUTUSl  JKUBOTHOTO  MHpay, «ApomMopdo3bl  >KUBOTHBIX», «[Ipocreiimme»,
«KurmeunonosoctHeie», «IInockue uepBu», «UneHUCTOHOTHE», «PbIObI», «3€MHOBO/IHBIEY,
«[Tpecmbikatommecs», «[Ituib», «Mekonuraroiue», «Pa3BuTre )XKU3HU B apXeMCKON 3pe»,
«Pa3BuTHe >KU3HM B TIPOTEPO30MCKOM 3pe», «Pa3BUTHe >KW3HW B Ma/le030MCKON 3pe»,
«Pa3BuTHe >KW3HM B Me3030HCKOM 3pe», «Pa3BuUTHe >KU3HU B KalHO30HCKOW 3pe»,
«CoBpemMeHHas crcTeMa OpraHruYeckoro Mupa».

Ob6opynoBaHue: repbapuM pacTeHUU pa3lWUHBIX OT/EJIOB, KOJUIEKL[UM HACEKOMBIX,
BJIaKHbIE TperapaThl )KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJ/UIEKLIUA MIJIOKOXKUX, CKEJIeThI



M03BOHOYHBIX JKMBOTHBIX, uyuesia MTHUL U 3Bepel, KOJJIeKLMM OKaMeHeJI0CTel, TMOJIe3HbIX
HCKOTaeMbIX, MYJISDKU OPraHUYeCKUX OCTaTKOB OPraHU3MOB.
BupTtyanibHas j1abopaTopHasa pabora «Mo/enMpoBaHue onbiToB Musiepa—FOpu no
M3yYeHUI0 aOMOTeHHOTO CHHTe3a OpPraHUYeCKUX COeIMHEHHN B TIEPBUYHOM aTMocdepe».
JlabopaTopHas pabora «/3yueHuWe W OMMCaHWE HCKOIAEMbIX OCTaTKOB JIPEBHHMX

OpPraHU3MOB».

INpakTHueckass pabora «VI3yueHne 0COOEHHOCTEM CTPOEHWsI PACTeHHH pa3HbIX
OT[eJI0B».

IIpakTHueckass pabora «/3yueHne 0COOEHHOCTE CTPOEHUsS] TI03BOHOUHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxxaeHue yej0BeKa — aHTPOIOreHe3

Paspensl 1 3aaumn aHTponosorui. MeTo bl aHTPOIOJIOTHH.

CraHOB/IeHVe pe/CTaB/IeHUI O IPOMCXOXK/EHUM UesloBeKa. PenuruosHele BO33peHUs.
CoBpemeHHble Hay4YHbIe TEOPUM.

CxofcTBO YesoBeKa C JKMBOTHbIMM. (CuCTeMaTHuyecKoe TI0JI0)KEHWe YejoBeKa.
CBugieTenbCTBa CXO/ICTBA YesiOBeKa C JKUBOTHBIMM: CpaBHUTEIbHO-MOP(O/IOrHUecKye,
MOpuoornueckue, (HU3N0IOr0-OMOXUMHUYECKUe, MoBejeHUeckre. OTIWYMsl YeroBeKa OT
JKUBOTHBIX. [IpsIMOXOXX[eHMe U KOMIUIEKC CBSI3aHHbIX C HUM IIpDU3HAKoB. Pa3sButue
rOJIOBHOI'O MO3ra ¥ BTOPOU CUTHA/IbHOU CUCTEMBI.

HBwkymuye cunbl  (pakTopsl) aHTpororeHe3a: OHOMOTHMUYECKHWe, COLMAJIBHBIE.
CooTHoleHre GHOOTHUECKUX U COLA/IbHBIX (PAaKTOPOB B aHTPOIIOreHese.

OcHOBHbIe  CTafuM  aHTpororeHe3a. PaHHuMe  4YenoBeKooOpa3Hbie  00e3bsHBI
(TIPOKOHCY/bI) M paHHUe TOHTU/BI — 00IHe TPeAKH Yesl0BeKOOOpa3HbIX 00e3bsH U JIF0/IeH.
ABCTpasionUTeKu — J[IBYHOTMe TIpeJKU Jrofed. YeroBeK yMesbld, IepBble H3rOTOBJIEHUS
opyzuii Tpyza. YesnoBek NpsMOXOJSAIIMN W TepPBbI BBIXOJ, /HOJieil 3a rpefesibl AQpuKy.
YenoBek relifienb0eprckuii — oOIIMI TpeJOK HeaH/epTalbCKOrO ue/ioBeKa M uesoBeKa
pasymHoro. YesoBeKk HeaHZepTaJbCKUM KakK BHJ, JIIOJEM XOJIOAHOTO Kiaumara. YesnoBek
pa3yMHbIMi COBPEMEHHOIO THMA, [JEeHUCOBCKMM UYe/l0BeK, OCBOEHMWEe KOHTHHEHTOB 3a
ripefienamu Adpuku. [TaneoreHeTrKa U rajaeoreHOMUKA.

OBOJIIOLIMST COBPEMEHHOTO uesioBeKa. EcTecTBeHHBIN O0TOOP B TOMYJISLIMSX YesioBeKa.
MyTalMoHHBIH npotiecc U nosumMopdusM. [lonysiroHHbIe BOHBI, Jpelid reHOB, MUTpaLUs
1 «3¢eKT ocHOBaTesIs» B MOMYJISALUSX COBPEMEHHOTO UesioBeKa.

UenoBeueckre packl. [TonsThe o pace. bonbive pacel: eBpornieoyiHas (eBpasuiickas),
aBCTpaJIo-Herpou/iHasl (3KBaTopuasbHasi), MOHIOJIOWHas (a3MaTCKo-aMeprKaHCcKas). Bpems
M TyTH paccejieHusl vejoBeka IO IulaHeTe. EanHCTBO uenoBeueckux pac. Hayunas
HEeCOCTOSITe/ILHOCTh ~ pacu3ma. [IpucriocoO/IeHHOCTh 4YelioBeKa K Pas3HbIM  YCJIOBUSIM
OKpy>Katollel cpesibl. BnusiHue reorpaduueckoii cpesibl U fpeticda reHOB Ha MOP(OIOTHIO U
(bu13MoI0THIO UesioBeKa.

MeXaUCLUIUIMHApHBIE MeTo/bl B (u3nueckod (OMOIOrUyYeckoi) aHTPOIIO/IOTHH.
OBO/IIOLIMOHHAsl ~ @HTPOMNOJIOTMSI M TaJle0aHTPOMNOJIOTUSl  Ye/IOBeUeCKUX  MOMYJISLUM.
brocoupanbHble  HUcCaefoBaHUS NpPUPOAbl  4YesoBeka. VccnefoBaHue — KO3BOJIIOLIMU
OMOIOrMYeCKOTro U COLMATBHOTO B YeJIOBEKe.

JleMoHCTpanuu

[Toptpetsr: Y. Japsun, JI. Jluku, . . Porunckuu, M. M. ['epacumos.

Tabmunpl ¥ cxembl: «MeTOAbI aAHTPOMONMOTMM», «['OJIOBHOW MO3T uYeslOBeKa»,
«YesoBekooOpa3Hble 00e3bsiHbI», «CKesleT uesioBeKa M CKeseT IUMITaH3e», «PyJTuMeHTbl 1
aTaBU3Mbl», «[IBKDKyIlMe CWU/Ibl aHTPOMNOreHe3a», «3OBO/IIOLMOHHOE [JpPEBO YesloBeKa»,
«ABcTpanonuTek», «YenoBeK ymesbiii», «UenoBeK MNpsSMOXOJALUN», «JleHUCOBCKUM
yesioBeK» «HeaHzepTanblibl», «KpoMaHbOHIb», «IIpeaku uenoBeKa», «ITarbl 3BOHOLUU
yesioBeKa», «Pachl uesioBeka».



Ob6opyZoBaHue: MY/ISDKM OKaMeHeslIoCTeH, TpeMeTOB MaTepUalbHOW KYJIbTYphbI
MpeJKOB uejioBeKa, penpoAykiuu (¢ororpadyu) KapTMH C MHUQOIOTMYECKUMUA U
OnOIeliCKUMU CHOYKeTaMM TIPOUCXOKAEHUs derioBeKa, (oTorpaduu HaxoJOK HMCKOTIaeMbIX
OCTaTKOB YeJ/IOBeKa, CKeJleT 4ejoBeKa, MOJe/b ueperia yejoBeKa W uepera IIMMIIaH3e,
Mo/ie/lb KUCTU YesIoBeKa 1 KUCTH IIMMITaH3e, MO/le/IM Topca Npe/iKOB YesloBeKa.

JlaboparopHasi paGora «l/3yueHue 0cOOEHHOCTEH CTpPOeHHs CKeseTa 4YesloBeKa,
CBSI3aHHBIX C MIPSIMOXOXKJAEHUEeM».

IIpakTHueckas padoTa «/I3yueHre 3KOTOTUUCKUX a/jalITalluii YeioBeKa».

Tema 6. OJkosorua — Hayka O B3aMMOOTHOIUEHUAX OPraHU3MoOB H
HaJ|0OpPraHUu3MeHHbIX CHCTEeM C OKPY)KaIIled cpeiou

3apokieHre W pa3BuUTHe 3Kojoruu B TpyAax A. I'ymbonbara, K. ®@. Pymwe, H. A.
CeBepuoBa, J. I'ekkensg, A. Tenom, B. H. CykauéBa. Pa3gensl v 3aziaun 3kosioruu. Ces3b
5KO0JIOTHH C IPYTUMU HayKaMHU.

MeTtozp! 3kosioruu. TlosieBbie Hab/FOIeHNSL. DKCTIEPUMEHTHI B 9KOJIOTHUH: TIPUPO/HBIE 1
naboparopHele. MojenMpoBaHMe B 9KOJIOTMA. MOHWUTODUHT OKpY’Karolled Cpefbr:
JIOKa/IbHbIM, PerMOHa/IbHBIN U T100a/IbHbIN.

3HaueHHe 5KOJIOTUYECKUX 3HaHWU /ISl yesloBeKa. JKOJI0rMuecKkoe MUpPOBO33peHHe Kak
OCHOBa CBsI3ed uejiOBeuecTBa C MpUpogol. PopMUpOBaHME 3KOJIOTMYECKOU KYJIbTYpPbl U
5KO0JIOTUYECKOW FPaMOTHOCTH Hace/IeHUsl.

JleMoHCTpanuu

[Moprpetsl: A. I'ymbonbar, K. @. Pynwe, H. A. CeBepuios, O. I'ekkenb, A. TeHcy, B.
H. Cykaués.

Tabmunpr u  cxembl: «Pa3zfensl  3Kosorum», «MeToabl 3Komorum», «Cxema
MOHUTOPHHIA OKPY>Karoll[er Cpezibl».

JlaboparopHas padota «/I3yueHre METO/IOB FKOJIOTMYECKUX UCC/IeJOBAHUI.

Tema 7. OpraHu3msl U cpejja 00UTaHUS

Okosornueckde (akTopbl W 3aKOHOMEPHOCTH uX JelcTBus. Knaccudukarys
JKOJIOTUUeCKuX (akTopoB: abuoThueckwe, OWOTHYecKWe, aHTpororeHHble. OOIue
3aKOHOMEPHOCTH ZlelicTBUs sKoaornueckux akropos. [IpaBuio muaumymMa (K. InpeHress,
FO. JIubux). TosepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckrie ¢akTopbl. CBeT Kak 3KOIOTHUeCKWid (akTop. [leiicTBHe pa3HBIX
y4aCTKOB COJIHEYHOI'O CIIeKTpa Ha OpraHu3Mbl. JKOJOTMYeCKHe TpPYIIbl pacTeHUud |
JKMBOTHBIX I10 OTHOLLIEHUIO K CBeTy. CUrHanbHas poJib cBeTa. PoToneprosunsm.

Temrneparypa Kak sKosoruyeckuid pakrop. [lelicTBue TemriepaTypbl Ha OpPraHU3MBbI.
[TolikunoTepMHble ¥ TOMOMOTEPMHbIe OpraHu3Mbl. OBpPWUTEPMHbIE W CTEHOTEPMHbIe
OpraHU3MBl.

Bra)XHOCTB Kak 3K0J0rudyeckuii pakrop. IIprcrnocobsieHns pacTeHHH K TIOA[ePXKaHUO
BogHOro OanmaHca. Knaccudukaiusi pacteHuii 1o OTHOIIeHWIO K Boge. IIpucrnocobnenust
JKUBOTHBIX K U3MEHEHUIO BOJHOTO pekuma.

Cpeapl 0OUTaHMsI OPraHU3MOB: BO/HAsl, Ha3eMHO-BO3/IyIlIHas, TTOYBeHHasi, IJTyOMHHAas
TMO/TOYBEHHasi, BHYTPHUOpPraHu3MeHHasi. Pr3nKo-xuMuueckre 0COOeHHOCTH cpefi 0OuUTaHus
opranu3mMoB. [IpucriocobieHust OpraHU3MOB K >KU3HH B Pa3HBIX CpeZiax.

bruonornueckve putmbl. BHelHue u BHyTpeHHMe PUTMbI. CyTOYHble Y TOJUYHBIE
putmsbl. [Tprcnoco6/1eHHOCTh OPraHU3MOB K Ce30HHBIM M3MEHEHUSIM YCIOBHI JKU3HHU.

JKuzHenHble ¢popmbl opraHu3MoB. [ToHsTHe 0 >ku3HeHHOH ¢opMe. JKr3HeHHbIe (HOpMbI
pacTeHWM: [epeBbs, KyCTapDHUKHM, KyCTapHWUUKHM, MHOTOJIeTHHEe TpaBbl, OJHOJIETHHE TPaBbl.
JKu3HeHHBIe (OPMBI >KUBOTHBIX: TMAPOOHOHTBI, re0OMOHTBI, a’3poOuoHTBL. OcobeHHOCTH
cTpoeHuUst M 00pa3a >KU3HHU.

Buotnueckrie ¢akTopel. Buabl OMOTHUECKMX B3aMMOJEMCTBUIA: KOHKYpPEeHLHS,
XUIIHUYeCTBO, cuMbuo3 u ero (¢opmbl. [lapasuTusM, Koomepaius, MYyTyalu3M,
KOMMeHCa/m3M (KBapTHPaHTCTBO, HaxsyieOHMuecTBo). HeTpoduueckue B3auMopeHCTBUs



(Tormueckue, Qopuueckue, ¢abpuueckure). 3HaueHHe OMOTHUECKMX B3aUMOJEUCTBUN IS
CYIIeCTBOBaHMSI OPraHW3MOB B cpejie 00uTaHusi. [IpUHIUIT KOHKYPEHTHOTO UCK/TFOUeHUSI.

JleMoHCTpanuu

Tabmumpl W cxeMbl:  «JKosioruueckre  (akTopbl», «CBETOBOM  CIIEKTp»,
«OKOJIoOTMYecKye TIpPYIIbl JKUBOTHBIX I10 OTHOLIEHHWIO K CBeTy», «TerioKpoBHbIe
JKABOTHBIE», «XO0JIOAHOKPOBHbIE YXUBOTHbIE», «DU3M0O/IOTUUECKUe a/lalTallid JKUBOTHBIX»,
«Cpenpl  0OuTaHUsT OpraHU3MOB», «buosiormueckrie pUTMbD», «KU3HEHHbIE (OPMBI
pacteHuii», «Kr3HeHHbIe (OPMbI >KUBOTHBIX», «DKOCUCTEMAa ILIMPOKOJUCTBEHHOTO Jieca»,
«JKocucTeMa XBOWHOro Jjieca», «llemu mnuTaHusi», «XUIHUYECTBO», «llapa3suTusm»,
«KoHkypeHIusi», «CuM6103», «KoMmeHcamm3m».

Ob6opynoBaHue: repbapuy pacTeHUH U >KUBOTHBIX, MPUCIIOCOOIEHHBIX K BIMSHHUIO
Pa3/MUHBIX JKOJIOTHUECKUX (DaKTOpPOB, TepOapuu CBeTOMIOOMBBIX, TEHENFOOMBBIX U
TeHeBBIHOC/IMBBIX PAaCTeHUH, CBeTOMOOMBbIe, TeHeF0OMBbIe U TeHeBBIHOC/MBbIE KOMHATHbIE
pacteHusi, repbapuMi M KOJUIEKL[UA TeTUIO/MOOUBBIX, 3UMOCTOMKHUX, MODPO30yCTOWUYMBBIX
pacTeHui, dYyuesia NTUL] W 3Bepeid, repOapvy pacTeHWid, OTHOCSIIMXCS K TUTpoduTam,
KcepoduTaMm, Me30o(puTaM, KOMHATHble PaCTeHUsl [AaHHbIX TPYIIl, KOJIJIEKLUA >XUBOTHbIX,
oOWTaroIMX B pa3HbIX Cpefiax, repbapyu U KOJUIEKL[UM PACTEHHH U )KUBOTHBIX, 00J1a/IatoIInX
yepTaMH TPUCTIOCOO/IEHHOCTH K Ce30HHBIM WM3MEHEeHHUSIM YCJIOBUM >KU3HW, repbapuu U
KOJIJIEKIIUM PacTeHWH U >KUBOTHBIX Pa3/MUHbIX YKU3HEHHBIX (POPM, KOJIeKL[UM KUBOTHBIX,
YUaCTBYIOIIHMX B Pa3/IMUHBIX OMOTHUECKUX B3aMMO/[€HCTBUSIX.

JlabopaTropHasi paGora «BbissBieHre mpuciocoOeHUI OPraHW3MOB K BJTUSIHUIO

CBeTa».
JIabopaTtopHasi pa6ora «BbissBiieHre TpPUCITIOCOOIeHH OPraHW3MOB K BJIUSIHUIO
TeMITepaTypbi».
JIabopaTtopHas pabora «AHaTOMHUYECKHe OCOOEHHOCTH PAaCTeHHH M3 pa3HbIX MeCT
o0OUTaHUA».

Tema 8. Jko/10rus BUJ0B U NOMY/IALMA

OKOJ/IOTHUeCKHEe XApPaKTePUCTUKU TMONy/siiyu. [lomyasius Kak —Owosiorhyeckast
cuctemMa. Ponb HeOHOPOJHOCTH cpefibl, (hH3UUecKrX OAaphepoB M 0COOEHHOCTeH OMOIOTUH
BU/IOB B ()OPMUPOBAHKH MPOCTPAHCTBEHHOMN CTPYKTYPbI MomnyJisitjuii. OCHOBHbIE TTOKa3aTenu
TONYJ/ISILMA: YUCJIEHHOCTh, TJIOTHOCTh, BO3pAacTHasi U I0JIOBasi CTPYKTypa, POXK4aeMOCTb,
TPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIUSI.

OKOJIorMyecKasi CTpyKTypa nomny/asiuuud. OLjeHKa YMC/IeHHOCTH TOoNyasuvu. [IuHaMuka
MOMYJ/IALIMM U e€ pery/syusi. buoTMueckulii mNOTeHUMan mnonyassguu. MogenrupoBaHve
JVHaMUKU Tiony/siiyyd. KpuBble pocTa 4MC/IEHHOCTH MomyJsuuud. KpuBble BbDKHMBaHMUSL.
Perynsiiusi uMc/IeHHOCTH TIOMYJISILUI: PoJib (DAKTOPOB, 3aBUCSIIMX U He 3aBUCAIIUX OT
TJIOTHOCTU. DKOJIOTUUeCKHUe CcTpaTteruu BUJoB (r- u K-ctparerun).

[ToHsiTie 00 3KojOrMUecKod HUIe BUAa. MectoobutaHue. MHOroMepHas MOjiefb
sKonornyeckor Hum k.M. XaturHcoHa. Pa3Mepsl sKo/ioruueckor HUIIU. [loTeHIManbHas
Y peaji30BaHHas HULLIU.

Bup kak cucrema monyssiquid. Apeanbl BUAOB. BuAbl U UX >KU3HEHHbIe CTpaTeruwu.
OKO0JIOTUYeCKHe SKBUBAJIEHTHI.

3aKOHOMEpPHOCTU TIOBeJIeHUss W MUTIpalyid >KUMBOTHBIX. bBuosiormueckue WHBa3uu
Yy>KepOJHbIX BU/IOB.

JleMoHCTpanuu
[Toptpet: k. Y. XaTuMHCOH.
Tabmupl U CXEMBI: «OJKOJIoTMYecKre  XapaKTepUCTUKW  TOMYJIALIUW»,

«ITpoCTpaHCTBeHHasl CTPYKTypa TMOMy/suu», «Bo3pacTHble MHUPaMUZbI TOMYJISLIU»,
«CKOpOCTh  3acesieHUs] TIOBEPXHOCTH 3eMJIM Pa3/IMUHbIMM OpraHu3MamMmu», «MoJesb
sKosiornyeckor Humm k. Y. XaTurHCOHa».

Ob6opyaoBaHue: repbapvy pacTeHUA, KO/UIEKIMN )KUBOTHBIX.



JIaboparopHas padota «IIpucriocobieHus ceMsiH paCTeHH K PacCeeHUIo».

Tema 9. JK0,/10rus Co00IeCTB. DKO0/JI0rHUYeCKHe CHCTeMbI.

CoobriecTBa opraHu3MoB. brorjeHo3 u ero cTpykrypa. CBsi3u MeXJy OpraHM3Mamy B
OuotieHo3e.

Okocucrema kKak OTKpbiTas cucrtema (A. k. Tenciu). PyHKIMOHAIBHBIE OI0KK
OpraHu3MOB B 9KOCHCTeMe: MPO/yLIeHTbl, KOHCYMEHThI, pefyLeHTbl. Tpodurueckrie ypoBHHU.
Tpoduueckue Lenm u cetr. Abrotuueckue 6/10ku 3KocucTeM. [T0UBBI U WIIbI B 9KOCUCTEMAX.
KpyroBopor BelecTB 1 TOTOK 3HEPTMU B SKOCUCTEME.

OcHoBHble TOKasaTenu 3SKocHUcTeMbl. buomacca M mnpoAykius. DKOJOTrMYecKue
MTUpaMU/IbI urces, GMOMacChl ¥ SHEPTUH.

HAuuamuka  skocucmem.  Kamacmpoguueckue  nepecmpoliku.  Daykmyayuu.
HaripaBnieHHbIe 3aKOHOMEpHBIE CMeHBI COO0IeCTB — CyKiieccHd. [lepBruHbIe U BTOPUYHBIE
CYKL|eCCMM W MX IIpUUYMHBL. AHTpPONOreHHble BO3ZEWCTBUA Ha Cykueccud. KinmmakcHoe
coobmectBo. briopasHooOpasve U MOJIHOTa KPyroBOPOTa BeIeCTB — OCHOBA YCTOWUHMBOCTH
Co00I111eCTB.

[TpupozHbie SKOCUCTeMbl. JKOCUCMeMbl 03€p U peK. DKocucmembl Mopell U OKeaHos.
OKocucmembl myHOp, ecos, cmenell, NyCMblHb.

AHTpOIOreHHble 3KOCUCTEeMbI. ArposkocucTeMa. ArpoueHo03. Pasmuuus mexzay
aHTPONOTreHHbIMU M MPUPOJHBIMU 3KOCUCTEMaMHU.

Ypbo3kocuctembl. OCHOBHbIE KOMITIOHEHTHI ypOo3kocuctem. I'opozckasi duiopa u
(ayHa. CuHaHTpomnuM3aLusi ropoZickoi (ayHsl. brosoruueckoe u xo3sicTBEHHOE 3HaueHHe
arpo3KOCHCTeM U YPOOIKOCUCTEM.

3aKkOHOMepHOCTH (OPMHUPOBAHMSI OCHOBHBIX B3aMMOJEMCTBUN OpPraHuM3MOB B
sKocucTteMax. Poab kackaoHo2o 3¢gexkma u eudos-30ugpukamopos (kiouesbix 8u008) 8
¢yHKyuoHuposaHuu skocucmem. IlepeHOC SHEPrUM U BeIIECTB MEXJY CMEXHBIMU
5KOCUCTeMaMH. Y CTOMYMBOCTb OPraHM3MOB, TOMYJSALMA W 3KOCUCTEM B YCJIOBMSX
eCTeCTBeHHBIX U aHTPOMNOreHHbIX BO3/IeHCTBUN.

MexaHusmbl 8030elicmeusi 3a2psi3HeHUll pasHbIX Muno8 Ha Cybop2aHu3MeHHOM,
Op2aHU3MEHHOM, NONYJASAYUOHHOM U 3KOCUCMEMHOM YPOBHSIX, OCHOBbl 3K0/02U4ecK020
HOPpMUPOBAHUSI AHMPONO2EHHO20 8030elicmausi. MeToJ0/I0Tvsi MOHUTOPHUHIA eCTeCTBEHHBIX
Y @aHTPONOTr'eHHbIX 3KOCHUCTEM.

JleMoHCTpanuu

[Toptpet: A. [Ix. TeHncu.

Tabmunpl 1 cxembl: «CTpyKTypa OuoLIeHO3a», «OKOCHCTEMa IHMPOKOIUCTBEHHOTO
neca», «JKOCUCTeMa XBOWHOro Jeca», «®DyHKI[MOHA/MbHbIe TPYIbl OPraHMW3MOB B
JKocucTeMe», «KpyroBopoT BeljecTB B 3KocucTeMe», «llermw mnuTaHus (macTOUIIHAas,
JeTpUTHas)», «IJKOJIOTHUecKasi TMpaMuzia uncesl», «KOJIOTHUecKasi TMpaMuzia 0Momacchl»,
«3JKojoruueckasi nipamyzia sHeprum», «ObpasoBaHue 6osoTa», «[lepBHYHast CyKLjecCHsi»,
«BoccraHoBieHue jieca rocsie nokapa», « JKOCMCTeMa 03epa», « ArpoLieHo3», «KpyroBopor
BeIIeCTB U MOTOK SHEPTUU B arporieHo3e», «IIpruMepbl ypO03KOCHCTEMY.

Ob6opynoBaHue: repbapuy pacTeHHH, KOJJIEKLIMM HaCeKOMBIX, Uyuesia MTHL] U 3Bepek,
repbapyu Ky/JIbTYPHBIX U AUKOPACTYIIMX pPaCTeHUH, aKBapUyM KaK MOJie/Tb SKOCHUCTEMBI.

IIpakTHueckas padora «/3yueHue U onurcaHue ypO0O3IKOCHUCTEMBI».

JlaboparopHasi pabGora  «/3yueHne  pa3HOOOpa3Wsi  MeNKMX  TIOUYBEHHBIX
YIEHVWCTOHOTUX B Pa3HbIX 3KOCUCTEMAaX».

OKcKypcus «DKCKypCHsI B TUTIMYHBINA OroreorieHo3 (B nyOpaBy, Oepe3HsiK, eJTbHUK, Ha
CYXO/I0/TbHBINM WM TIOMMEHHBIH JTyT, 03epo, 60/10TO)».

IKCKypcHs «DKCKYpPCHsl B arpO3KOCHCTeMy (Ha M0J/ie UK B TeIJIMYHOE XO35HCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

Buocdepa — obieriaHeTapHasi 060/10uKa 3emiiy, T/ie CYILeCTBYeT WK CYILeCTBOBaja
>Ku3Hb. Pa3BuTHe TpezicTaBieHUWd o Ouocdepe B Tpydgax 3. 3iocca. Yuenue B. M.



BepHazckoro o 6nocdepe. Obsactu 6uocdepsl u eé cocrta. JKuBoe BelrlecTBO O6uocdeps! u
ero QpyHKIUH.

3aKOHOMepHOCTH  CylriecTBoBaHMsl ~ Ouoctepsl. OcobeHHOCTH — OHOChepsl  Kak
ry100a/bHOM KocucTeMbl. [InHaMuyeckoe paBHOBecue B brocepe. KpyroBopoTh! BeljecTB U
OroreoxumMuyeckre UK (Yriepo/a, a3ota). PATMUUHOCTH siB/ieHui B 6uocgepe.

3oHambHOCTh Ouocdepnl. TToHsTHe 0 OwomMe. OCHOBHBIE OHOMBI CYIIM: TYH/pa,
XBOWHBIE Jleca, CMellaHHble ¥ IIMPOKOJMCTBEHHbIE Jjleca, CTeNH, CaBaHHbI, IyCTbIHHU,
TpOMNUUecKue jieca, BbICOKOropbsi. Kimumar, pacTuTe/bHbINA 1 )KUBOTHBIM MUP OMOMOB CYIIIN.

CrpykTypa ¥ (YHKLMS >XMBBIX CHCTeM, OLleHKa MX pecypCHOro TOTeHLMana |
OrochepHbIX HYHKIHA.

JleMoHCTpanuu

IToptpetsr: B. . BepHaackuii, 3. 3rocc.

Tabmunpl u  cxembl: «[eocdepsl 3emsn», «KpyroBopor asora B TpUpoOe»,
«KpyroBopot yrnepoga B npupoge», «KpyroBopor kuciopozsa B npupoze», «Kpyrosopor
BO/IbI B IpUpo/ie», «OCHOBHBbIE OMOMBI CyIHN», «KiuMaThuueckue mosica 3eMin», « TyHapa»,
«Taiira», «Cwmeliansbiii Jsiec», «llupokonucTBeHHbIN Jsiec», «Ctenb», «CaBaHHa»,
«[TycTbiHs», «TponuuecKuii ec».

Ob6opyaoBaHue: repbapyy pacTeHU Pa3HbIX OMOMOB, KOJIJIEKLIMH )KUBOTHBIX.

Tema 11. YesnoBeK u OKpyKawinas cpeaa

OKojornyeckMe KpPU3WChI M WUX TPUYMHBL. Bo3gelicTBue uesnoBeka Ha Ouocdepy.
3arpsisHeHHe BO3AyLUHOW cpefpl. OXpaHa Bo3jyxa. 3arpsisHeHHe BOJHOW cpefpbl. OxpaHa
BOZHBIX pecypcoB. Paspymienne nouBbl. OxpaHa IIOUYBEHHBIX pecypcoB. VI3MeHeHUe
K/IMarTa.

AHTpOIOreHHOe BO3/IeCTBME Ha pacTUTeNbHBIM U JKUBOTHBIM MHp. OxpaHa
pacTUTeNbHOIO U KMBOTHOrO Mupa. OCHOBHble NPUHLMIBI OXpaHbl Npypofbl. KpacHele
kauru. Ocobo oxpansiemMble TipupogHble Tepputopuu (OOIIT). Boranuyeckue cagpl |
300JI0TMYeCKHe MapKU.

OcHOBHble TPUHLIMIIBI  yCTOMYMBOIO  pasBUTHs  4ejioBeuyeCcTBa W IPUPOJBIL.
ParioHaibHOe TPUPOAOTIO/Ib30BaHKe U COXpaHeHHe OMOJIOrHUecKoro pa3HooOpasust 3eMiiu.
OOmye  3aKOHOMEPHOCTH  rI00a/lbHBIX ~ 9KOJIOTHUECKUX  Kpu3ucoB. OcobeHHOCTH
COBPEMEHHOI'0 KpH3HCa U ero BepOsITHbIe MOC/IeZICTBUS.

Pa3Butrie MeTOJOB MOHMTODWHra pa3BUTUS OINACHBIX TeXHOTeHHBIX I[POLIeCCOB.
CucmemHble uccnedoeaHusi nepexooda K pecypcocbepezaroujeli U KOHKYPEHMOCNOCOOHOU
JHepeemuke.  bBuosnoeuueckoe  pasHoobpazue  u  6uopecypcbl.  HayuoHanbHbie
uHgopmayuoHHble cucmembl, obecneuusarowjue docmyn K uHgopmayuu no COCMOSHUIO
omoesbHbIX 8UO08 U IKocucmem. OCHOBbI 3KOpeabuaumayuu 3Kocucmem u cnoco6oe 60pbObI
¢ buonospedicoeHusIMU. PekoHcmpyKyusi MOPCKUX U HA3eMHbIX SKOCUCTEM.

JleMoHCTpanuu

Tabmupl M cxeMbl: «3arpsi3HeHWe aTMocdepbl», «3arpsisHeHHe TUAPOChepbI»,
«3arpsisHeHre TIOuBbI», «[lapHUWKOBBIA 3(dekT», «Ocobo oxpaHsieMble TMPUPOAHBIE
TeppUTOpUMN», «Mozenu yrpasiasieMoro Mupa».

Ob6opyznoBanue: ¢ororpadur OXpaHseMbIX pacTeHWd W JKMBOTHbIX KpacHOW KHUTH
Poccuticko @eneparn, KpacHoii KHUTU permoHa.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 BUOJIOI'A
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JINMHHOCTHBIE PE3YJ/IbTATDBI

®I'OC COO ycraHaBaMBaeT TpeOOBAaHUSI K pe3ysbTaTaM OCBOEHHUSI 00YUarOI[UMUCS
MporpamMMm cpejHero obiriero 06pa3oBaHus: IMYHOCTHBIE, MeTaIpeIMeTHbIE U MPeIMETHBIE.

B CTpyKType J/IMUHOCTHBIX pe3y/JbTaTOB OCBOEHHS TMPOrpaMMbl TIO0 OHUOJIOTHH
BbIJIeJIeHbl  C/IeIyIOle  COCTaBJISIIOIIME:  OCO3HaHWe  OOyuaroIUMUCST  POCCHUICKOMN
TPaKJAHCKOW HWJEHTUYHOCTA — TOTOBHOCTA K CaMOPAa3BUTUIO, CAMOCTOSITe/TbHOCTU W
caMoompesie/ieHU0, HaAuyue Mmomugayuu K oOyueHWI0 OWO/IOTHH, UYeaeHanpasneHHoe
pasgumue BHYTPEHHMX yOeXJeHWM JIMUYHOCTH Ha OCHOBE K/IFOUEBBIX IIEHHOCTEH W
HMCTOPUYECKUX TPAZULINK pa3BUTHS OHMOJIOTHUYECKOTO 3HaHHsS, 20MOBHOCMb U ChOCOOHOCMb
00yuaroIMXcss PYKOBOJCTBOBAaTbCS B CBOEM /IeATENbHOCTH LI€HHOCTHO-CMBIC/IOBBIMHU
yCTaHOBKaMH, TIPUCYIIUMU CUCTeMe OHOIOTHUecKoro o0pa3oBaHusl, Ha/u4ue npagoCo3HAHUs
9KO0JIOTUUECKOU KYJIbTYPbl, CNOCOOHOCMU CMAasumb 11eJ1d U CTPOUTD )KMU3HEHHbIE TIaHbI.

JINUHOCTHBIE pe3y/bTaThl OCBOEHUsI TPOrpPaMMbl 1O OHOJOTMM [IOCTUTAIOTCA B
e/IMHCTBe YueOHOW M BOCIIMTATe/NbHOW [eSTeTbHOCTU B COOTBETCTBHM C TPAJUI[MOHHBIMHU
POCCUMCKMMU  COLIMOKYJIbTYDHBIMM,  WCTODUUECKUMH UM  J1yXOBHO-HPaBCTBEHHbIMU
LEHHOCTSIMU, TIPUHATBLIMM B OOIIleCTBe TIpaBUIaMHd M HOPMaMHM TIOBe/IEHHUS] U CTIOCOOCTBYIOT
rpoLieccaMm CaMOMO3HaHUsl, CAaMOBOCIIMTAaHUSI WM CaMOpAa3BUTHS, Pa3BUTUS BHYTPEHHeU
TO3ULIUU JIMYHOCTH, MAaTPUOTU3MA U YBa)KEHUS K 3aKOHY W MPABOIOPSAKY, Ye/I0BeKY Tpy/a U
CTapIlleMy TOKOJIEHHIO, B3aUMHOTO YBa)KeHUsl, OEepPe)KHOrO OTHOIIEHUs K KYJIbTypHOMY
Hac/ae[u0 U TPaJMLIMSIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoii denepaiiyuu, npupoje u
OKpY’Karolllen cpefie.

JINUHOCTHBIE pe3y/bTaThl OCBOEHHUs yueOHOro ripegmeTra «BUONIOTHs»  TOJDKHBI
OTpaXkaTh TOTOBHOCTb M CIIOCOOHOCTh 0OYYaroIMXCsl PYKOBO/ICTBOBATLCSI ChOPMHUPOBAaHHOMN
BHYTpPEHHelN TMO3ULIMeld JIMUHOCTH, CHUCTeMOM LIeHHOCTHBIX OpHWEeHTalyl, TMO3UTUBHBIX
BHYTPEHHUX YOEeXIeHUl, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHMCKOTO
o011ecTBa, paciIMpeHre >KU3HEeHHOTO OTbITa U OMbITA [esITe/IbHOCTU B MPOLIeCCe pean3aluu
OCHOBHBIX HallpaB/eHUI BOCIIUTATE/IbHOM JesiTe/IbHOCTH, B TOM YUCJIe B YaCTH:

1) rpaXkgaHCKOr0 BOCIIUTAHUSA:

Cc(OPMHPOBAHHOCTb TPAKJAHCKOH TIO3UI[MM 00ydYarolerocs Kak aKTHMBHOTO M
OTBETCTBEHHOT'O UjleHa POCCHICKOT0 00I1eCTBa;

OCO3HaHWE CBOUX KOHCTHUTYI[UOHHBIX TIpaB W 00s3aHHOCTEH, yBa)KeHWe 3aKOHa M
TIpaBOIIOPSAKa;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW [eSTeIbHOCTH TIPU CO3/IaHUM yueOHBIX
MPOEKTOB, peIeHUHd YyueOHBIX W T03HABaTeIbHBIX 3a/]au, BBIMOJHEHHU OHOIOTMUECKUX
5KCITIepUMEHTOB;

CIIOCOOHOCTh  OTIPeJe/IATh COOCTBEHHYIO TIO3WIMI0 TI0 OTHOIIEHUIO K SIBJIEHUSM
COBPEMEHHOU )KU3HU U O0BSICHSTH eé;

yMeHHEe VUWThIBAaTb B CBOMX [JI€HCTBUAX HEOOXOJUMOCTb KOHCTPYKTHBHOTO
B3aMMO/IEHICTBUS  JIIOJie C pasHbIMU yOEXJeHWsIMU, Ky/JAbTYPHBIMU I1[€HHOCTSMH U
COLMa/IbHBIM TOJI0’KEHHEM;

TOTOBHOCTb K COTPYJHMUECTBY B TIPOL[@CCE COBMECTHOTO BBITIOJTHEHUs YueOHBIX,
TO3HaBaTe/bHbIX W UCC/Ie[0BaTeNbCKUX 3a/lau, YBa)KWUTETbHOTO OTHOLLEHHUS K MHEHUIO
OTIIIOHEHTOB TIPU 00CY KI€HUU CITOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COZIEPXKAHUS;

TOTOBHOCTb K T'yMaHUTapHOW 1 BOJIOHTEPCKOM J1esiTe/TIbHOCTH;

2) NaTPUOTUYECKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAaHHOCTh ~ POCCHUMCKOM  TpaXkJaHCKOW  UWAEHTUYHOCTH, TaTPUOTU3Ma,
YBaKEHUsI K CBOEMY HapoJy, UyBCTBa OTBETCTBEHHOCTH Tepes PoJuHOM, roploCcTH 3a CBOU



Kpaii, cBOr0 Po/iMHY, CBOM SI3bIK U KY/IbTYPY, MPOILIOe M HACTOslllee MHOTOHALIMOHATLHOTO
Hapoza Poccuuy;

LIEHHOCTHOE OTHOLLIeEHWe K TIPUPOJHOMY HacAeUl0 W TMaMITHUKaM TIPUPOJbI,
JocTwkeHusiM Poccuu B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/I€;

CNOCOOHOCTh OI|eHMBATh BKJ/IAJ] POCCUHCKUX YUEHBIX B CTAHOB/IEHHWE U Pa3BUTHE
Ouo/IoruM, TIOHMMaHWs 3HAueHWsT OWOJIOTMM B TO3HAHWM 3aKOHOB TPHUPO/bI, B JKU3HU
yesIOBeKa YU COBPEMEHHOT0 0011[eCTBa;

uzeliHasi  yOe>KJIEHHOCTb, TOTOBHOCTb K C/Hy)KeHWr0 U 3amuTte OreuecTBa,
OTBETCTBEHHOCTh 3a ero Cy60y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

0CO3HaHMe JYXOBHBIX LeHHOCTeN POCCUMCKOr0 Hapo/a;

c(hOpMHPOBAHHOCTh HPAaBCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBeIeHMUS;

CHOCOOHOCTh ~ OLIEHWBAThb  CUTYal[di0 W TIPUHUMAThb OCO3HAHHbIE  PpeIleHus,
OpUEHTHUPYSICh Ha MOPaJ/IbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHWe JTMYHOTO BK/I/la B TIOCTPOEHHEe YCTOHUMBOrO OyylIiero;

OTBETCTBEHHOE OTHOILIIEHWe K CBOMM pOJAUTENsIM, CO3[aHUI0 CeMbA Ha OCHOBE
OCO3HAHHOTO TPUHATUS LIEHHOCTe CeMeWHOM >XM3HM B COOTBETCTBUM C TpaAULUSIMU
HapozoB Poccuy;

4) 3CTeTHUeCKOro BOCTIMTAHUS:

JCTETUUECKOE OTHOILIEHWEe K MHUpYy, BK/IIOUas 3CTeTHUKY ObiTa, HAy4yHOTO M
TEeXHUUECKOTO TBOPUYECTBA, CIIOPTa, TPYZa, 00IIeCTBEHHBIX OTHOIIIEHUH;

MOHMMaHKe SMOL[MOHA/ILHOT'O BO3/I€UCTBUS XKUBOM MPUPO/bI U €€ 1|eHHOCTH;

FOTOBHOCTb K CaMOBBIP@KEHHIO B Pa3HbIX BU/IaX UCKYCCTBa, CTpeMJ/IEHUE MPOSIBJISTH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢usnueckoro BocnuTaHHuA, (OPMHPOBAHUSI KY/JIbTYPbl 3/[0POBbSI H
3MOLMOHA/IGHOTO 0/1aromo/Tyums:

MOHUMaHWe W peaynu3alusi 30poBoro M Oe3omacHoro obpa3a >Xu3HU (340pOBOE
MUTaHue, COOJTI0ieHre TUTHEeHUYeCKUX TIPaBU/I M HOPM, COa/TaHCHPOBaHHbBIN PEeXXUM 3aHSTHN
U OTAbIXa, peryaspHas (Gu3nuyeckas aKTUBHOCTh), OEpe)KHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIIEHHUSI K COOCTBEHHOMY (PM3HUECKOMY M TICUXUUYECKOMY 3/I0POBBIO;

MOHMMaHWe 1IeHHOCTH TIpaBW/ WHAMBH/YaJbHOTO W KOJIJIEKTUBHOTO 0€301acHOro
TOBEe/IeHNsI B CUTyaLUsIX, YTPOKAIOLIUX 3/JOPOBbIO Y XKU3HU JIFO/Iel;

0CO3HaHUE TIOC/TeJCTBUN U HETIPUSITUS BPEJHBIX MPUBBIUEK (YIIOTPeO/IeHUs amKoroJs,
HapKOTHKOB, KypeHus);

6) TPy/A0BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPY[y, OCO3HaHKeE LIEHHOCTH MaCTepCTBa, TPY/10/o0ue;

FOTOBHOCTb K aKTUBHOW [IeTeJIbHOCTA TEXHOJIOTUUeCKOWM U  COLMa/IbHOM
HarpaBJ/IeHHOCTH, CTIOCOOHOCTh UHULIMKMPOBATh, MJIAHUPOBATh M CAaMOCTOSITE/IbHO BBITIOTHSTh
TaKyl0 /1eTe/IbHOCTb;

HHTepeC K pa3/nyHbIiM chepam npodeccoHanbHOMN JiesTe/IbHOCTH, yMeHUe COBepIlaTh
OCO3HAHHBIM BBIOOD Oymylel mpodeccM U peasu30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE
T/IaHbI;

TOTOBHOCTB U CIIOCOOHOCTb K 00pa30BaHUIO ¥ CaMO0Opa30BaHMIO Ha MPOTSKEHWH BCel
JKU3HU;

7) 3K0/I0rU4eCcKOro BOCIIUTAHMSA:

9KOJIOTHUECKHU Iie/iecoo0pa3Hoe OTHOIIeHHe K TIPUPOJie KaK HCTOUHUKY >KA3HU Ha
3eMJie, OCHOBe eé Cyll|eCTBOBaHMS;

TIOBBIIIIEHHE YPOBHS 3KOJIOTMUECKON KyJ/IbTYPhl: TIPUOOPeTeHHe OMbITa MJIAHUPOBAHUS
MOCTYNKOB Y OLIEHKH UX BO3MOXXHBIX TTOC/Ie[CTBUM [I/Isl OKPY>Katolllel Cpeibl;

0CO3HaHHUe TJ100a/IbHOTO XapaKTepa 3KOJI0TMYeCKUX Mpo0/ieM U MyTel UX peleHus;



CTMOCOOHOCTh MCIIO/b30BaTh MpUOOpeTaemMble TIPU W3yueHWHd OWOJIOTWM 3HAHUSI U
yMEeHHs TIDU pellIeHuH TMpo0sieM, CBSI3aHHBIX C paLMOHAJLHBIM TIPHUPOJOIIOIb30BaHUEM
(coburofieHye TIpaBUIT TIOBeZIEHUs B MIPUPO/ie, HalpaB/ieHHbIX Ha COXpaHeHWe PaBHOBECHS B
9KOCHCTeMax, OXpaHy BHJOB, 5KOCHCTeM, Oroctepsl);

aKTUBHOE HeNpUsTHe JelCTBUMA, IPUHOCSIINX BPeJ OKPY’Karollleil MpPUPOAHOU cpefe,
yMeHHe MIPOTHO3UPOBATh HebJ1aronpusiTHbIe 9KOJIOTUYeCKHe TIOC/TeICTBUSI
TMpeATPUHUMAaEMbIX AeHCTBUI U TIPe/IOTBPALIATh UX;

Ha/IMuMe pa3BUTOTO 3KOJIOTMYECKOTO MBILUIEHUs], SKOJOTUUeCKON KYJIbTYPhI, OIbITa
JesITe/IbHOCTA  9KOJIOTHUECKOW  HarpaB/IeHHOCTH, YMEHHs DPYKOBO/CTBOBAaTbCS HMH B
TM03HaBaTeIbHOW, KOMMYHHUKAaTUBHOW U COLMA/TBHOM TIPAaKTHWKE, TOTOBHOCTH K YYaCTHUIO B
MPaKTHUEeCKOH [IesITeTbHOCTH SKOJIOTMYeCKOU HarlpaB/IeHHOCTH;

8) HeHHOCTH HAyYHOT0 MO3HAHNA:

copMHMPOBAHHOCTL MHPOBO33DeHMs], COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HayKd U OOIL[ECTBEHHOW TIPaKTWKW, OCHOBAaHHOIO Ha /uajore KyJbTyp,
CIIOCOOCTBYIOIIIEr0 OCO3HAHHMIO CBOET0 MeCTa B MOJIMKY/IbTYPHOM MHPE;

COBEpIIEHCTBOBaHME  SI3BIKOBOW WM UMTaTeNbCKOM  KY/JAbTypbl KakK CpeZCTBa
B3aMMOJENCTBUSI MKy JTFOIbMU U TI03HAHUSI MUDa;

MOHUMaHHe crieliuuKu OHMOIOTUM KaK HayKH, OCO3HaHUs eé posii B (OPMHUPOBaHUU
paLMOHA/IBHOTO HAYYHOTO  MBIIIIEHUs], CO3[aHUM L[eJIOCTHOTO TIpeACTaB/ieHuss 00
OKpY)KalollleM MHpe KaK O e/[WHCTBe TPUPOAbI, uejioBeKa M O0IecTBa, B TIO3HAHUU
MIPUPO/IHBIX 3aKOHOMEPHOCTEH 1 pellieHnH Mpo0b/ieM COXpaHeHUsI TPUPO/IHOTO PaBHOBECHST;

yOEKIEHHOCTb B  3HAUMMOCTH OWOJIOTMM i1 COBPEMEHHOW  IMBW/IM3aLMU:
obecrieueHdsi HOBOTO YDOBHS  pa3BUTHUsS  MeJULIMHBI, CO3/jaHWE  TePCIeKTUBHBIX
OMOTeXHOIOTHH, CITOCOOHBIX pelaTh pecypCcHble Mpo0IeMbl Pa3BUTHS Ue/IOBEUeCTBa, TIOMCKA
MyTell BbIXOJl@a W3 T/I00aNbHBIX JKOJIOTMUECKUX TIpoOsieM u obecriedeHus: Tiepexofa K
yCTOWYMBOMY PAa3BUTHIO, DAaL[MOHAJBHOMY WCIIOMb30BaHUIO TIPUPOJHBIX PECypCOB U
(hOpMHPOBaHHIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPeCOBAaHHOCTb B TOYYeHUU OWOJIOTMYECKUX 3HAHWN B LEJISIX TIOBBILIEHUS
o0Ieil  Ky/nbTypbl, €CTeCTBEHHO-HAyUYHOW TPAMOTHOCTH, KaK COCTaBHOM  YaCTH
(YHKI[MOHAIBHOM TPaMOTHOCTH 00yuarouuxcs, GoOpMUPyeMOii Npy U3y4eHUH OUO0JI0THY;

MOHUMaHWe CYIIHOCTH METO/IOB TO3HaHMsl, WCIO/b3yeMbIX B €CTeCTBEHHBIX HayKax,
CTMIOCOOHOCTH UCII0/TB30BaTh TOydaeMble 3HAHUSI [l aHaiu3a M OObBSCHEHUS SIBJIEHUM
OKPY)KAIOIIero MUpa M TIPOUCXO/SIMIMX B HEM W3MEHEHWi, yMeHHe JenaTh 000CHOBaHHbIE
3aK/TIOUeHHS Ha OCHOBE HAYYHBIX (JAKTOB W WMEOLIMXCS [JaHHBIX C LeJIbI0 TIOMyuYeHuUst
JIOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITE/IBHO HCIIO/b30BaTh OMOMOrMUecKue 3HaHWS [isl pelleHHs
npo0JieM B peasibHbIX KU3HEHHBIX CUTYaLHsIX;

0CO3HaHWe 1[eHHOCTH Hay4YHOU /IesiTeJIbHOCTH, TOTOBHOCTh OCYIL[ECTB/IATh MPOEKTHYIO
Y UCCJIe/IOBATENILCKYIO JIeATeTbHOCTb UHUBH/IYalbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HeNpephIBHOMY 00pa3oBaHMIO M camM000pa30BaHMIO, K
AaKTUBHOMY TIOJTyUY€HWIO HOBBIX 3HaHWK 10 OWOJIOTMM B COOTBETCTBUM C >XKM3HEHHBIMU
MOTPeOHOCTSIMH.

METAIIPEJMETHBIE PE3YJ/IbTATBI

MertanpegmeTHbIe pe3y/IbTaThl OCBOeHUsI yueOHOTo rnpegmeTta «broorys» BKIFOUAroT:
3HauuMble 78 (OPMUPOBAHMS MHPOBO33peHHSI O0yUarOUUXCS MEXAUCLUIITMHAPHbBIE
(Me>XTipeIMeTHbIe) OOlleHayUYHbIe TIOHSTHS, OTPAXKAIOIIUe IIeJIOCTHOCTh HAYYHOU KapTHHBI
MHpa U Crieliu(prKy MeTOo/|0B TI03HAHUs, UCTIO/Ib3yeMbIX B eCTECTBEHHbIX HayKax (BelecTBO,
SHeprus, siBleHue, MpoLecc, CUCTeMa, HayuHbIW (DaKT, MPUHLIUIL, TUIIOTe3a, 3aKOHOMEePHOCTb,



3aKOH, TeOpusl, HCC/e/[oOBaHUe, HaO/OleHNe, W3MepeHHWe, SKCIepUMeHT U Jpyrue);
yHUBepca/bHble yueOHble 1eiicTBUs (TI03HAaBaTe/bHbIe, KOMMYHUKATUBHbBIE, PEry/IsTUBHBIE),
obecrieunBaronie  (GoOpMUpOBaHWE  (PYHKIMOHANIBLHOW TPaMOTHOCTH M COLMA/TBHOM
KOMITeTeHI[MA O0yYaroImuXcsi; CrMOCOOHOCTh  OOyuaroL[UXCs WCII0/Ib30BaTh OCBOEHHbIE
MeXXIMCIUTUIMHApHbIe, MUPOBO33peHUeCKe 3HaHUsS U YHUBepCa/ibHble yueOHbIe JeHCTBYS B
M03HaBaTe/JIbHOM M COLMA/IbHOM MPaKTHKe.

B pe3ynbrate u3yueHuss OMONOTMM Ha YpOBHe cpejgHero obiero obpa3oBaHusi y
oOyuatorrierocst 6yayT chopMUpoBaHbI O3HABaTe/TbHbIE YHUBEPCA/IbHbIE yueOHbIe 1eHCTBUS,
KOMMYHUKATUBHbIe YHUBepCajbHble yueOHblE [1eCTBUS, DPery/isTHBHbIE yHHBepCa/lbHbIE
yueOHbIe [1efICTBHSI, COBMECTHas eI Te/IbHOCTb.

MertanpegmMeTHbIe pe3y/bTaTbl OCBOEHHS POTPaMMbl CpeiHero o01ero obpa3oBaHus
JIOJDKHBI OTpaXkaTh:

OB/afieHNe yHMBEPCA/IbHBIMHU YUe0HBIMH M03HABATe/IbHBIMU /IeHCTBUSMH:

1) 6a3oBbIe JIOTHYECKHE [JeHICTBUA:

CaMOCTOsITe/IbHO (hOPMY/IMPOBaTh M aKTyalIu3UpoBaTh IMpobseMy, paccMaTpuBaTh eé
BCECTOPOHHE;

WCII0/Ib30BaTh IPU OCBOEHMM 3HAHWW NPUEMBI JIOTUYECKOTO MBILIIeHUs (aHaau3a,
CHWHTe3a, CpaBHeHus, Kiaccuukarmy, o00O0IeHus), PacKpbIBaTh CMBICJ OHOIOTMYeCKHX
MOHATUI (BbIAENSTb MX XapaKTepHble TpU3HAaK{, YCTaHaB/IMBaTb CBSI3M C JIPYTMMHU
TIOHSITUSIMU);

oripejieNiATh LeJId JleTelbHOCTH, 3aZlaBasi MapaMeTpbl U KPUTEPUU UX [OCTHXKeHUS,
COOTHOCHTB pe3y/IbTaThl JeATe/IbHOCTH C MOCTaBIeHHbIMU LIeJIIMY;

HCII0/1b30BaTh OMOIOTHUECKWe TIOHSTHS J/Isi 00bsCHEHUs] ()AKTOB U SIBJIEHWUHN >KUBOM
TIPUPO/bI;

CTPOUThL JIOTUYECKHe pacCcyxjeHus (MHAYKTUBHbIE, AeJyKTHBHbIe, IO aHaJ0Truu),
BbISIB/IATh  3aKOHOMEPHOCTM M TPOTHBOpeuUusi B  pacCMaTpUBAaeMbIX  SIBIEHUSIX,
(hopMyMpoBaTh BHIBOABI U 3aK/THOUYEHHS;

MIPUMEHATb CXeMHO-MO/le/IbHble CpeJiCTBa AJIsl Npe/iCTaBIeHNs CyLeCTBeHHbIX CBs3ei
Y OTHOUIEHWH B W3ydyaeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe TMPOTUBOPEUMid pa3HOro
PO/ia, BBISIB/IEHHBIX B Pa3/MUHbIX UH(OPMAIIMOHHBIX NCTOYHHKAX;

pa3pabaTbiBaTh TUIaH pelleHds Tpo0/JeMbl C YUéTOM aHa/iu3a WMEFOIUXCS
MaTepHranbHbIX U HeMaTeprabHbIX PeCypCOB;

BHOCUTb KOPPEKTUBBI B /leATe/IbHOCTh, OLIeHMBaTh COOTBETCTBUE Pe3y/IbTaTOB Lie/saMm,
OLleHMBAaTb PUCKU MOC/e/ICTBUN JesTe/IbHOCTY;

KOODJMHHPOBATh W BBITIOJHATH pabOTy B YC/IOBUSX peasbHOrO, BUPTYajlbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/IeHCTBUS;

pa3BUBaTh KPEATUBHOE MBIII/IEHNE TIPY PeLlIeHUH )KU3HEeHHBIX PO0JIeM.

2) 0a30BbIe HCC/IEJ0BATETHCKUE JeHCTBUA:

BJaJieTh HaBBbIKAaMM  y4eOHO-MCC/Ie[OBAaTe/IbCKOW W TIPOEKTHOW  J1esiTe/IbHOCTH,
HaBbIKaMM pa3pelleHust 1podsieM, CroCOOHOCTBI0O W TOTOBHOCTBIO K CaMOCTOSITEJTBHOMY
MOUWCKY MEeTOJOB pelleHHs] TPaKTUYeCKUX 3ajau, MPUMEHEHUI0 pa3/IMuHbIX MeTO/IOB
MO3HaHKS;

WCII0/Ib30BaTh pas/MuHble BUZbI [eSTeJbHOCTU MO IO/YyYeHHI0 HOBOI'O 3HaHWUs, ero
WHTepIIpeTalyy, peoOdpa30BaHNIO0 Y TIPUMEHEHHUIO B YUeOHBIX CUTYalLUsiX, B TOM UHC/Ie TIPU
CO3J]aHUH yUeOHBIX U COLMA/ILHBIX TTPOEKTOB;

¢opMHpOBaTh HAyYHbIM TUI MBILUIEHUs, BJa/leTh HayuHOW TepMHUHOJIOTHEH,
KJTFOUEeBBIMU TOHATUSIMU U METOZ,AMU;

CTaBUTb U (HOPMYJIMPOBATh COOCTBEHHBIE 33/lauu B 00pa30BaTe/IbHOM [1eSITeIbHOCTH U
JKU3HEHHBIX CUTYyallUsiX;



BBISIB/ISITh TIPUYMHHO-C/IE/ICTBEHHbIE CBSI3U W aKTyaJM3UpOBATh 3afiadyy, BBIABUTATh
TUNoTe3y e€ pelleHusi, HaXOJWUTb apryMeHThbl JJIsi [J0Ka3aTe/lbCTBa CBOWX YTBEPXKJEHUH,
3a/1aBaTh MapamMeTpbl ¥ KPUTEPHUHN PELIeHHUS;

aHa/IM3UpOBaTh TIOJIyUeHHbIe B XOJle peIIeHus 3aZlaud pe3y/bTaThbl, KPUTHUECKH
OLIeHUBaTh WX JOCTOBEPHOCTD, POTHO3UPOBATh M3MeHEHHe B HOBBIX yC/IOBUSIX;

[laBaTh OLIEHKY HOBBIM CUTYyaL[UsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIeCTBJISATh Lie/IeHaNpaB/IeHHbIN TIOMCK TepeHoca CPeZCTB U CIoCco00B AeHCTBUS B
npod)eCCOHANIBHYIO CPeaY;

yMeTb TIepeHOCHUTh 3HaHWs B T[I03HaBaTebHYH) U TMPAKTUUECKyl0 00sacTu
JKU3HEeATe/TbHOCTY;

yMeTh MHTeTPUPOBATh 3HaHUS U3 Pa3HBIX MPeJAMEeTHBIX 00/1acTeif;

BBIJBUTaTb HOBbIe W7IeH, TpeJJiaraTb OPUTHMHA/IbHBIE TIOAXOJbl M peLIeHus, CTaBUTh
npobieMbl ¥ 3afIauM, IOMYCKAIOLe a/lbTePHATUBHbIE PeIIeHMsI.

3) pabora c uHdopmarueii:

OPUEHTUPOBATLCS B Pa3/IMYHBIX MCTOYHMKAX MHPOpMaruu (TeKcTe yuebHOTo mocobus,
HAyYHO-TIOMYJ/ISIPHOM ~ JUTepaType,  OWOJIOTMUECKUX  C/IOBapsiX M CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax [aHHBIX, B VIHTepHeTe), aHa/JM3UPOBAaTh WH(POPMAIMIO Pa3TAYHBIX
BUZIOB ¥ (opM Tpe/CTaBleHUs, KPUTUYECKH OLeHWBaTh €€ JOCTOBEPHOCTb U
HerpOTUBOPEUHBOCTH;

(bopMy/IMpOBaTh 3ampoChl U TIPUMEHSITh pa3/IMYHble METO/bI MPU TIOUCKe U OTOOope
Ouonornyeckoii MHGOpMaLK, HeOOXOAUMOM /ISl BBITTOJTHEHUS YUeOHBIX 3a/au;

MpHUOOPeTaTh OMBIT UCTIO0/Ib30BaHUS MH(OPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATh KY/IbTYPY aKTUBHOT'O MCII0/Tb30BAHUSI PA3/TMUHBIX TTIOMCKOBBIX CHUCTEM;

CaMOCTOSITE/THO BBIOMPATh ONTHUMAa/bHYIO (HOPMY TMpeJCTaBlIeHHs OMOIOrMUeCcKOM
uH(opMaruu (Cxembl, rpadKH, AUarpaMmbl, TabIULbI, PUCYHKH U [IPYTOE);

WCII0/Ib30BaTh HAYYHBINA SI3bIK B KayeCcTBe Cpe/CTBa Tpu pabore ¢ OHosioruueckoit
vH(OpMareii: TIpUMeHsITb XUMUYecKre, pu3ndyeckrie U MaTeMaTHuecKre 3HaKd U CIMBOJIBI,
¢dopmysiel, abOpeBHaTypy, HOMEHK/IATypy, WCIOb30BaTb U MpeoOpa30BhIBaTh 3HAKOBO-
CHMBOJTUUECKHE CPe/ICTBA HArJISHOCTH;

B/aJieTh HaBbIKAMU PACIO3HABaHUS W 3alUThl MH(pOPMaLK, WH()OPMaLMOHHON
6e30MacHOCTH JIMYHOCTH.

OB/afieHNe yHUBepPCAa/IbHBIMU KOMMYHHKATHBHBIMH /IeHCTBUSIMH:

1) oOmenme:

OCYIIEeCTB/IATh KOMMYHHMKAL[UM BO Bcex cepax J>XM3HU, AKTHBHO Yy4yaCTBOBaTh B
[Majiore WA JUCKYCCHUU TI0 CYyL[ecTBY 0OCYy>KZaeMol TeMbl (yMeHHe 3a/jaBaTh BOTIPOCHI,
BBICKA3bIBaTh CY)K/IEHWsSI OTHOCHTE/bHO BBITIOJIHEHWS TIpe/jiaraeMoy 3a/jaud, YUYMTHIBATh
WHTEpPeChl ¥ COTJIaCOBAHHOCTh MO3ULIMH PYTUX YYaCTHUKOB [IUAJI0Ta WU JUCKYCCHN);

pacro3HaBaTh HeBepOanbHbIe Cpe/CTBa OOIIEHMs, NMOHUMATh 3HaueHHe COLMATbHBIX
3HAKOB, TIPEATNOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTyalldd, yMeTb CMSr4aTh
KOH(DJIMKTBI ¥ BECTH T1€PETrOBOPHI;

B/IaJIeTh Pa3/TMUHBIMU Criocobamu OOIIleHUs] ¥ B3aMMO/IeMCTBHS, [IOHUMATh HaMepeHHst
JIPYTUX JIIOfield, TIPOSIBISATh YBa)KUTETbHOE OTHOLIeHHWe K cobeceHUKY W B KOPPEKTHOMN
¢dopme hopMyiMpOBaTH CBOU BO3PaXKEHUSsI;

Pa3BEPHYTO U JIOTUYHO W3/1araTh CBOIO TOUKY 3DEHHSI C MCIOb30BAaHUEM SI3bIKOBBIX
CpenCTB.

2) coBMecTHasl /|eATe/IbHOCTD:

MOHUMAaTh M WCIO/b30BaTh MPEUMYIeCTBa KOMaHAHOW W WHIUBHIYalbHOW PabOThI
Mpy peleHWH OWOIOTHYeCKoW TpoOsieMbl, 000CHOBBIBaTH HEOOXOJMMOCTh TMPUMEHeHUs
TPYINOBBIX (JOPM B3aUMO/IEMCTBYS TIPY PellieHnH YueOHOM 3afaum;

BbIOMpATh TEMAaTHKy M METOZbI COBMECTHBIX ZeHCTBUMN C YUETOM OOLIMX WHTEPECOB U
BO3MO)KHOCTeM Ka)KJJOT0 uieHa KOJIJIEKTHBA;



MPUHUMATh LieJId COBMECTHOM [1eiTeJIbHOCTH, OpPraHM30BbIBaTb M KOOPJWHHPOBAaThb
JIleViCTBUS TI0 e€ [OCTWKEHWIO: COCTaBJISATh IUIaH JeWCTBUM, pacripefieNisiTb POJd C YYETOM
MHEHHWI yYaCTHUKOB, 00CYX/IaTh pe3yJibTaThl COBMECTHOMN paboThI;

OLIeHMBaTh KaueCTBO CBOEro BK/3J@ M KaKAOTO yuYaCTHHMKA KOMaHbl B OOIIWiA
pe3yJIbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

TripeJijiaraTb HOBBIE MPOEKTHI, OL|eHUBAaTh WJEeU C MO3ULIMA HOBU3HBI, OPUTHHATBHOCTH,
MpaKTUYeCKON 3HaYMMOCTH;

OCYILIeCTBJIITb TIO3UTUBHOE CTpaTerMuyeckoe IOBeJleHWe B pas/MUYHBbIX CUTYyaLUsX,
MIPOSIB/ISITH TBOPUECTBO U BOOOPaykeHHe, ObITh MHULIMATUBHBIM.

OBaieHue YHHBEPCA/ILHBIMH Pery/IiTUBHbIMU AeHiICTBUSIMH:

1) camoopraHu3anus:

WCII0/1b30BaTh OWOIOTMYeCKWe 3HaHWs [JIs1 BbISIBIEHUs TIPOOJeM UM MX pelleHus B
JKU3HEHHBIX U YUeOHBIX CUTYaIHsIX;

BbIOMpaTh Ha OCHOBe OMOIOTMUECKWX 3HAHWM IiejieBble U CMBIC/IOBbIE YCTAaHOBKU B
CBOMX [e€HCTBUSIX M IOCTYINKax IO OTHOLIEHWIO K >XUBOW NPUPOJie, CBOEMY 370POBbIO U
3[J0POBBIO OKDPY>KatOLIINX;

CaMOCTOSITEJIbHO ~ OCYILeCTB/ISITH ~ TO3HABATe/bHYH  JIeSTe/IbHOCTb,  BBISIB/ISTh
npobsieMbl, CTaBUTH W (OPMY/JMpPOBAaTh COOCTBEHHble 3a7aud B 00pa3oBaTe/bHOM
JleATe/TbHOCTU U )KU3HEHHBIX CUTYyaLUsIX;

CaMOCTOSITE/TBHO COCTAB/SATh IJIaH pelieHust Tpo0jeMbl C YUYETOM MMEFOILUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U Tpe/[IIOUTEeHNH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIMpsATE paMKU yueOHOTO MpeJMeTa Ha OCHOBE JIMYHBIX TPe/II0YTeHNH;

JeflaTb OCO3HAHHBIA BBIOOD, apryMeHTHpOBaTh ero, OpaTb OTBETCTBEHHOCTH 3a
pellieHue;

OLIeHHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TIPOSIB/IEHUIO ILIMPOKOW SPYAMLMM B Pa3HBIX
00s1aCTsIX 3HaHWH, IOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTe/bHbIN U KY/IbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OL|€EHKY HOBBIM CUTYyallMsiM, BHOCUTb KOPPEKTHBHI B eSITEJIbHOCTb, OLIeHUBAaTh
COOTBETCTBHE pe3y/bTaToB LieJIsIM;

B/a/leTh HaBblKaMM I103HaBaTe/bHOM peduieKCMM KaK OCO3HaHUsSI COBepllaeMbIX
JIeICTBUM W MBIC/IUTE/IbHBIX IIPOLIeCCOB, MX pe3y/JbTaTOB M OCHOBaHWM, MCIOJb30BaTh
NpUéMBI pedpsieKCHu 7S OLIEHKH CUTYaLMH, BEIOOpA BEPHOTO pelleHus;

yMeTb OLIeHUBaTb PUCKWA U CBOEBPEMEHHO TIPUHUMATh PeIleHUs M0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMeHTbI PYTUX MPY aHa/u3e pe3y/bTaToB /1eATe/IbHOCTH;

3) npuHATHE Ceds U JPYTrUX:

MIPYHUMATH Cebsi, TOHMMast CBOW HeZIOCTAaTKH! U IOCTOUHCTBA;

MPUHUMATh MOTUBBI U apTyMeHTbI PYTUX MPH aHa/u3e pe3y/bTaToB [1eATe/IbHOCTH;

MpY3HAaBaTh CBOE MPABO Y MPABO IPYTHX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3WLMU APYTOT0 UeyioBeKa.

IMPEJMETHBIE PE3YJ/IBTATbBI

[IpenMeTHbIe pe3y/bTaThbl OCBOEHUS COZepKaHUsl yueOHOro npeamera «buosorus» Ha
yrinyOnéHHOM ypOBHe ODHUEHTHMDOBAHbI Ha obecriedeHue TPOQUIBHOTO  O0y4YeHus
oOyyaroruxcst 6rosorr. OHY BK/TIOUAKOT: Crielduueckue /st OM00Tiy HayuHble 3HaHUS,
YMEeHHs ¥ CIOCOObI AeHCTBUI MO0 OCBOEHWIO, UHTEpIIpeTaliid U npeoOpa30BaHUI0 3HAHUMH,
BU/bl [eSITEeIbHOCTU 0 TOYYeHWIO HOBBIX 3HAaHWM U MX IIPUMEHEHHI0 B pas/IMUHBIX
yueOHBIX, a TakKKe B peaJbHBbIX JXM3HEHHbIX CHUTyalusx. IlpegMeTHble pe3y/bTaThl
TIpeiCTaB/IeHbl 10 TOZaM U3yUYeHUsl.



[IpenMeTHbIe pe3y/bTaThl OCBOeHHs y4yeOHOro mpegmera «buosorus» B 10 kaacce
JIOJDKHBI OTpakaTh:

c(OpPMHUPOBAHHOCTH 3HAHWIA O MECTe ¥ PO OMOJIOTHY B CHCTEME eCTeCTBEHHBIX Hayk,
B ()OPMHUPOBAHMU €CTeCTBEHHO-HAyYHOW KapTHWHbBI MHpa, B MO3HAHUM 3aKOHOB MPHUPOJbI U
peiieHUr Tpo0eM pPalMOHAIBHOTO TIPUPOAOIIO/BL30BAHUS, O BK/IaZile POCCUHCKUX |
3apyOe>KHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJieHHe CUCTeMOW OMOJIOTHUeCcKUX 3HaHWH, KOTOpasi BKJIFOUAeT: OCHOBOTIO/IAraroliye
Ouonornyeckyue TepMHUHBI M TIOHSTHSI ()KU3HB, K/IeTKa, OpraHu3M, MeTabo/M3M, rOMeoCTas,
caMoperyJisLus, CaMOBOCIIDOU3Be[ileHre, HaC/lIe[CTBeHHOCTb, W3MEHUUBOCTb, PpOCT U
pa3BuTue), Ouosiornueckue Teopuu (KnerouHas Teopus T. IlIBanna, M. IllneiigenHa, P.
BupxoBa, xpomocoMHast Teopusi HacneAcTBeHHOCTU T. MopraHna), yuenus (H. Y. BaBunosa —
0 1LeHTpax MHOrooOpa3uWss ¥ TIPOUCXOXAEHWUsS KY/JIbTYPHBIX DPACTeHHWH), 3aKOHBI
(emuHOOOpa3vsi TIOTOMKOB T€PBOTO  TOKOJIEHWsI, —pacILelVIeHHsl, UWCTOThI ~ TaMeT,
He3aBUCUMOro HacnefoBaHusi I'. MeHgens, rOMOJOTMUeCKUX PSZI0B B HAac/aeACTBEHHOM
n3MmeHunBocty H. V. BaBuioBa), NpUHLMIILI (KOMIJIEMEHTapHOCTH);

B/laJleHe OCHOBHBIMM MeTOZlaMM Hay4yHOrO II03HaHWs, MUCIO/Ib3yeMbIX B
OMOIOTMYeCKUX HCC/Ie/JOBaHUSX JKUBBIX OOBEKTOB (OIMCaHWe, W3MepeHue, HaOJofieHue,
5KCIIePUMEHT);

yMeHYe BbI/Ie/IATh Cyll[eCTBeHHbIe IIPU3HAKU: BUPYCOB, K/IETOK IIPOKApUOT U 3YKapuoT,
OJHOK/IETOYHBIX M MHOTOK/JIeTOYHbIX OpPraHM3MOB, B TOM uucie Oaktepwii, Trpu0OOB,
pacTeHWM, >XMBOTHBIX M YejIOBeKa, CTPOEHHsI OpraHOB U CUCTEM OpraHoB pacTeHHH,
JKABOTHBIX, UYejiOBeKa, IIPOLIeCCOB JKU3HeZesaTe/IbHOCTH, IIPOTeKarwlluX B OpraHusMax
pacTeHuW#l, >KUBOTHBIX U Ue/OBeKa, OMOJIOTMUECKMX TMPOIeccoB: OOMeHa BeIecTB
(MeTabonm3m), TipeBpalLeHysi SHepru, OpoKeHusi, aBTOTPO(GHOTO U reTepoTPO(HOr0 THUTIOB
nMuTaHus, (OTOCHHTE3a M XeMOCHHTe3a, MHUTO03a, Meli03a, rameToreHesa, 3MOpHOreHe3a,
NMoCT3MOPUOHA/IBHOTO Pa3BUTHS, Pa3MHOKEHUs], WH/WBH/YaJbHOTO pa3BUTHUs OpraHv3Ma
(oHTOTEHe3a), B3aMMO/IeHCTBUS TeHOB, TeTepo3Kca, NCKYCCTBEHHOTO 0TOO0pa;

yMeHHe yCTaHaB/IMBaTh B3aMMOCBSI3U MeX/y OPraHOWJaMU KJIeTKM U X (YHKLMSMHY,
CTPOEHHEeM KJIeTOK pasHbIX TKaHed M uX (QYHKLUSIMM, MeXXAy OpraHaMu U CUCTeMaMH
OpraHoOB y pacTeHUH, )KMBOTHBIX U Ye/I0BeKa U UX PYHKLUSIMU, MEXJy CUCTeMaMH OpPraHOB U
uX QYHKOUAMH, MeXAy 23TarnaMd oOMeHa BelecTB, >TallaMyd KJIE€TOUYHOTO LWKIA |
JKU3HEHHBIX I1JMKJIOB OpraHU3MOB, 3TaraMM SMOpPHOHAJILHOTO pa3BUTHs, TE€HOTWUIIOM U
¢benotumnom, hpeHOTHIIOM U (PaKTOPaMH Cpe/ibl OOMTaHMUST;

yMeHHe BbISIB/ISATh OT/IMYUTE/IbHbIe TIPU3HAKY JKUBBIX CHCTEM, B TOM UMCJ/Ie pacTeHUH,
JKABOTHBIX U UeJI0BeKa;

yMeHue WCII0/1b30BaTh COOTBeTCTBYHOLLIHe apryMeHTh], OMOJIOTUYeCKYTO
TePMUHOJIOTUI0O U CUMBOJIMKY [JJIs1 [l0Ka3aTe/bCTBa pPOJCTBA OpPraHUM3MOB  PasHbIX
CHUCTeMaTHUYeCKUX TPYIIIL;

yMeHHe pellaTh OMOJIOTHUeCKHe 3aJaud, BBISB/ISATH TPUUHUHHO-C/IACTBEHHbIE CBSI3U
MeX/y WCC/IeflyeMbIMHA OHWOJIOTMYECKUMH TIPOLIeCCaMU U SIBJIEHUSIMH, [le/laTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHWM I10/IyUYeHHBIX pe3y/IbTaToB;

yMeHWMe BBINOJHSATE 1a00paTopHbIe U TIpakKTU4YecKre paboThl, cOOM0AaTh TpaBuia pu
pabote ¢ yueOHbIM U 1abopaTOpHBIM 000pY/[0BaHKEM;

yMeHVe BbIJBUraTb TUIIOTe3bl, MPOBEPATb WX 3SKCIIepUMEHTa/bHbIMU CpeZCTBaMy,
¢dopmynupys 1ie/ib UCCAe[J0OBaHHMS, aHa/JIW3UpOBaTh IOJyueHHble pe3yJbTaThl U [le/aTh
BBIBO/IbI;

yMeHHe y4acTBOBaTh B YUeOHO-UCC/IeI0BaTe/IbCKON paboTe 10 OMOJIOrHH, SKOJIOTUN U
Me/JULIMHe, TIPOBO/IUMOM Ha 0a3e IIKOJ/IbHBIX HayuHbBIX OOIeCTB, U MyOIMYHO TIPe/CTaB/ISTh
ToJTyueHHbIe pe3y/bTaThl HA YUeHHYeCKUX KOH(pepeHLUsIX;



yMeHHe OLIeHMBaTh 3THUYECKHe acleKThl COBPEMEHHBIX WCC/IeZoBaHWN B 00/acTh
Ouonoruu M MeAWIMHBI (KJIOHMPOBaHWe, MCKYCCTBEHHOE OTUIOJJOTBOPEeHHUe, HarpaB/ieHHOe
V3MeHeHVe TeHOMa U CO3/jlaHie TPaHCTeHHbIX OPraHr3MOB);

yMeHHWe  OCYILeCTBISATh OCO3HaHHBIM  BBIOOp  Oyaymieli  mpocdeccroHanbHON
JlesITeIbHOCTA B 00/1acTH OMOIOTHH, MeIMIMHBI, OMOTeXHOJIOTUH, BeTePUHAPHUHU, CeTbCKOTO
XO03MCTBa, TUILEBOW  TPOMBIIIIEHHOCTH, YIAyO/JsSTh — TI03HABAaTe/bHBIA  WHTEpeC,
Harpap/ieHHbId Ha OCO3HAHHBIA BBIOOD COOTBETCTBYIOIIEH MPOGEeCcCHr W TPOZAOJDKEeHHe
Ouonornyeckoro obpa3oBaHUsI B OpPraHU3alUsIX CpPeAHero MpogeCcCHOHATbHOTO U BBICIIETO
obpa3oBaHws.

[lpenMeTHbIe pe3y/ibTaThl OCBOeHHs yuyeOHOro mpegmera «buosoruwsi» B 11 kaacce
JIOJDKHBI OTpakaTb:

c(OpMHUPOBAHHOCTH 3HAHWIA O MECTe U PO OMOJIOTHY B CHCTEME eCTeCTBEHHBIX Hayk,
B (JOPMHUPOBaHUM COBPEMEHHOW eCTeCTBeHHO-HayuHOW KapTUHbI MUpa, B MO3HAHUW 3aKOHOB
MIPUPO/IbI U PellIeHUH IKOJI0THYeCKUX MpobieM uesioBeuecTBa, a TAKKe B PellieHnH BOTTPOCOB
paLMOHAMbHOTO TPUPOJOII0/Ib30BaHUsl, U B (DOPMUPOBAHUM L|EHHOCTHOTO OTHOLIEHHUSI K
npypo/ie, OOLeCTBY, YeJ0BeKYy, O BK/IaJile POCCHICKUX U 3apyOeKHbIX yUuéHbIX-OMOIOTOB B
pa3BUTHE OUOJIOTHY;

yMeHHe B/IafleTh CUCTeMOM OWOI0OrMYecKuX 3HaHWH, KOTOpasi BK/IFOUAeT OrpejesieHust
Y TIOHMMaHHWe CYIIHOCTH OCHOBOIIOJIArar0l[uX OMOJIOTMUeCKMX TEePMHHOB M TIOHSATHHN (BH[,
JKocucTema, Ouocdepa), Ouomornueckve Teopuu (3BosOLMOHHAs Teopusi Y. [lapBuHa,
CUHTeTHYecKasl Teopusl 3Bomonun), yueHus: (A. H. CeBeprioBa — 0 MyTSX U HarpaBIeHUsX
spomonuy, B.M. BepHajzckoro — o 6uocdepe), 3akoHbl (reHeTHUUecKoro paBHOBecusi [IK.
Xapau u B. BaiinGepra, 3apogpiieBoro cxogcrBa K. M. Bapa), npaBuna (MuauMyma HO.
JInbuxa, 5KOJIOTMUECKON MUpaMUbl SHEpPruu), rurnoressl (rumore3a «mupa PHK» V.
I'unbepra);

yMeHHe BiaJileTb OCHOBHbIMA MeTOJaM{ HayuyHOrO0 TMO3HaHHWs, HWCII0/Ib3yeMbIMU B
OMOIOTMYeCKUX HCC/Ie/JOBAaHUSX JKUBBIX OOBEKTOB M IKOCHCTeM (OmHcaHWe, W3MepeHue,
Habmo/1eHre, YKCIIePUMEHT), ClIoCO0aMy BBISIBJIEHUST U OL|eHKH aHTPOTIOTeHHBIX W3MeHeHUH
B [IPUPOJIE;

yMeHHe BbIIeIATh CYIeCTBEHHbIE TPU3HAKU: BHOB, OHMOTeOIleHO30B, SKOCHUCTEM U
Ouocdepsl, CTabUIM3MPYIOLETO, ABWXKYILETO U DPa3pbIBAIOILETO0 eCTeCTBEHHOro OTOopa,
a/IJIOTIaTPUYeCKOT0 ¥ CUMMATPUYEeCKOTO BUA000pA30BaHUs], BAMSHUS [BWKYLIUX CHJT
3BOJTIOLIUM Ha TeHO(MOH/, TIOMYJISALMU, TIPUCTIOCODIEHHOCTH OPraHU3MOB K cpefie 0OuTaHwMs,
yepeZiOBaHNsl HallpaB/IeHWH 5BOJIIOLMM, KPYrOBOPOTa BeLeCTB U IIOTOKA SHEPruu B
9KOCUCTeMax;

yMeHHe yCTaHaB/MBaTb B3aMMOCBSI3UM MeXXJy IIPOLeCCaMM SBOJIFOLMM, [BIKYLIUMHU
CWJIaMH{ aHTPOTIOTeHe3a, KOMITOHEHTaMH Pa3/TUUHBIX IKOCHUCTEM U TIPUCTIOCOOIeHUSIMUA K HUM
OpraHu3MOB;

yMeHHe BBISB/ISATh OT/IMUUTE/bHbIE TIPU3HAKU JKUBBIX CHCTEM, TPUCIIOCO0/IEHHOCTh
BUIOB K cpefie oOWTaHus, aOMOTUYECKUX U OMOTUYECKUX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3el OPraHWU3MOB B COOOIECTBaX, aHTPOTNIOT€HHBIX W3MEHEHWH B 3IKOCHUCTEMax
CBO€I1 MECTHOCTH;

yMeHue WCII0/1b30BaTh COOTBeTCTBYHOLLIHe apryMeHTh], OMO0JIOTUYeCKYTO
TEPMUHOJIOTUI0 W CUMBOJIUKY [i/I JlOKa3aTe/lbCTBAa pPOJCTBA OPraHU3MOB  pa3HbIX
CHCTEMaTHUeCKUX TPYI, B3aUMOCBSI3M OpPraHU3MOB U Cpefibl OOWTaHWs, eJUHCTBA
Yyes/IOBeUeCKMX pac, HeOOXOAMMOCTH COXpaHeHWss MHOroo0Opasusi BUJOB U KOCHCTEM KakK
YCJI0BUS COCYLIeCTBOBaHUS IPUPO/bI U Ue/I0BeYeCTBa;

yMeHHe pellaTb OMOJIOTHUeCKHWe 3aJaud, BBISB/ISATH TPUUHUHHO-C/IACTBEHHbIE CBSI3U
MeXy WCCIelyeMbIMA OHWOJIOTMYECKUMH TIPOLIeCCaMU U SIBJIEHUSIMH, [le/laTh BBIBOJBI U
TIPOrHO3bl HA OCHOBAHWH TOJIyYeHHBIX Pe3yJ/IbTaTOB;



yMeHHe BBIMOJIHSATE 1ab0paTopHbIe U TpakKTUUecKre paboThl, COO/MI0aTh MpaBmIa px
pabote ¢ yueOHbIM U 1abopaTOpHBIM 000pY/[0BaHUEM;

yMeHHe BBIJBUraThb THUIIOTE3bI, TMPOBEPSATh WX 3SKCIIEPUMEHTATbHBIMU CPEe/CTBAMH,
dbopMyupyst 1ie/ib MCC/Ie[j0BaHWsI, aHA/TM3UPOBaTh IOJyUYeHHbIE pe3y/bTaThl M JIe/1aTh
BBIBO/IBI;

yMeHHe y4acTBOBaTh B yueOHO-MCC/IeI0BaTeIbCKON paboTe 1Mo GHOJIOTHH, SKOIOTHH U
MeJuLIHe, TIPOBOJMMOI Ha 0a3e IIKO/IbHBIX HayuHbIX 0OIeCTB, U MyOIMUYHO TPe/CTaB/ISATh
O/TyYeHHbIe Pe3y/IbTaThl Ha YUeHUUEeCKUX KOH(epeHIHsX;

yMeHHe OlleHWBaTh T'MIIOTe3bl W TEOPHUH O TPOMCXOXKIEHUU >KU3HM, UYeJOBeKa M
ye/I0BeUeCKUX pac, O MPUYMHAX, MOCAeJCTBUSX U CIOCo0ax MpeaoTBpaIlieHus T00ambHbBIX
H3MeHeHUl B buocdepe;

yMeHHe  OCYIeCTB/ISATh OCO3HAaHHBIA  BBIOOp  Oyayiied  mpodeccroHanibHOR
JesITeIbHOCTH B 00/1acTM  OMOJIOTHHM, 9KOJIOTHH, TPUPO/OIIOIb30BaHUs, MeULMHBI,
OHMOTeXHOJIOTHH,  TICUXOJIOTMM,  BeTepUHApWH,  CeJbCKOTO  XO3SHMCTBA,  IMII|EBOM
MIPOMBILIIEHHOCTH, YI/yOJIsSTh M03HaBaTe/IbHbIM WHTEpeC, HarpaBleHHbI Ha OCO3HAHHBIM
BbIOOpD COOTBETCTBYMOIIEH Mpodeccyd U TPOAO/DKeHHe OHOIOrMYecKoro oOpa3oBaHUs B
OpraHU3aLUsIX CpeAHero MpohecCUOHANTBLHOTO U BLICIIEr0 06pa3oBaHusl.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue KonuuecTBo uacos
dnekTpoHHbIe (UG poBbIe)
o/ pasje/oB U TeM KonTpoibHbIe IIpakTHUyeckue
Bcero oOpa3oBaTe/IbHbIE PeCypPChI
1| MpOrpaMmabI padoThI padoThI
buonorus kak Hayka 1 Bubmmorexa LIOK
y https://m.edsoo.ru/7f41¢292
JKuBbIe CUCTEMBI U UX 5 bubnuoreka IIOK
r3yyeHue https://m.edsoo.ru/7f41¢292
buonorust KneTku 2 0.5 Bubmmorexa LIOK
' https://m.edsoo.ru/7f41¢292
Xumuueckas 10 ] bubmoreka LIOK
opraHu3alys KneTKu https://m.edsoo.ru/7f41c292
CtpoeHue u QyHKLUA 3 5 bubmoreka LJOK
KJIETKU https://m.edsoo.ru/7f41c292
06
rpespanterme eprin | 9 ! biibnorera LIOK
peppatt P https://m.edsoo.ru/7f41¢292
B KJIETKe
H
Hecrpcroens 9 ., Busmorera LIOK
pman . ) https://m.edsoo.ru/7f41c292
peanu3alusi eé B KJIeTKe
JKU3HEHHBIN LUK/ 5 1 bubmmoreka IIOK
KJIeTKU https://m.edsoo.ru/7f41c292
CrtpoeHue U QyHKLUU 17 15 Bubmoteka LIOK

OpraHu3MOB

https://m.edsoo.ru/7f41c292




10 Pa3mHoXeHue U 3 15 bubmoreka LJOK
pasBUTHe OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
['enetvika — Hayka o

1 Hac/1eCTBEHHOCTH U 5 0.5 bubnuoreka IIOK
W3MEeHUYMBOCTU ' https://m.edsoo.ru/7f41¢292
OpraHU3MOB

1 3aKOHOMEepHOCTH 10 1 bubmioteka LIOK
Hac/eICTBEHHOCTH https://m.edsoo.ru/7f41c292

13 3aKOHOMEpPHOCTH 5 1 bubmoteka LIOK
HM3MEeHUYUBOCTU https://m.edsoo.ru/7f41c292

Bubmoteka LIOK

14 r .

CHETHIA Henopexa 3 0.5 https://m.edsoo.ru/7f41¢292
bubnuoreka IIOK

15 C

eJeK11sl OpraHu3MOB 4 1 https://m.edsoo.ru/7f41¢292
b
16 | cnmemcoin ’ EuGmmoresa LIOK
https://m.edsoo.ru/7f41c292
6uonorus
bubmmoreka IIOK
17 P
CIEPBHOE BpeM 1 https://m.edsoo.rw/7f41c292
OBIIEE KOJIMYECTBO
102 13

YACOB IIO ITPOI'PAMME




11 K/IACC

Ne HauMeHoBaHue KosnuecTBo uacoB
JeKTpoHHbIe (1{u¢poBbIe)
n/ pasje/ioB H TeM KonTpoabHble IlpakTHueckue
Bcero oOpa3oBaTe/bHbIE PeCypChI
n NporpaMmsbI padoThI padoThI
3apokJeHue u
1 SzziIsHIjOHHLIX 4 Bubmorexa LIOK
i . https://m.edsoo.ru/7f41cc74
Tripe/iCTaB/IeHU B
ouonoruu
9 MUKpO3BOIHOLIUA U eé 14 5 Bbubmoteka LIOK
pe3ynbTaThl https://m.edsoo.ru/7f41cc74
3 MakpOo3BOTIOIUS U eé 6 bubmoreka IIOK
pe3ynbTaThl https://m.edsoo.ru/7f41cc74
1
4 smmrTie A Ha 15 1.5 Bubmorexa HOK
P ' https://m.edsoo.ru/7f41cc74
3emiie
1
https://m.edsoo.ru/7f41cc74
aHTPOTIOTeHe3
JKO0JIOTUsI — HayKa O
B3aMMOOTHOIIIEHUSIX
OpPraHu3MOB U Bubmoteka LIOK
6 P 3 0.5 »

Ha/IOpraHU3MeHHBIX
CUCTeM C OKpY>Karollen
cpepoi

https://m.edsoo.ru/7f41cc74




. Opranusmel U cpesia 9 15 bubmoreka LJOK
obuTaHus ' https://m.edsoo.ru/7f41cc74
3 JKO0J10rvsl BUZIOB U 9 0.5 bubmoreka LIOK
MOMYJISILIANA ) https://m.edsoo.ru/7f41cc74
OKOJIOTHsS COOOIIECTB.
9 3KonoqueCKHem 12 0.5 Bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
CUCTEMbI
10 buocdepa — rmobanpHast 5 bubmoreka LIOK
JKOCHCTeMa https://m.edsoo.ru/7f41cc74
1 UesioBek 1 6 bubnuoreka LIOK
OKpy>Katollasi cpesia https://m.edsoo.ru/7f41cc74
bubmoreka LJOK
12 Pesepstioe Bpems 8 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
102 7.5

YACOB IIO ITPOI'PAMME




ITIOYPOYHOE IVTAHUPOBAHUME 10 K/IACC

N KosmmuecTBo yacoB O/IeKTPOHHBIE
) HMara nudpoBbIie
o/ Tema ypoka KonTtposbHsbie | ITpakTHueckue
Bcero H3yYeHHUs oOpa3oBaTe/IbHBIE
n padoThI padoThI
pecypchbl
buoJsiorus Kak KoOMIieKCHasi Hayka bubmmoreka LIOK
1 1 KaK 4aCTb COBPEMEHHOI0 1 https://m.edsoo.ru/7f41c2
ob1riecTBa 92
bubmioTeka 1IOK
2 JKuBbIe cvCTeMbl M UX CBOMCTBA 1 https://m.edsoo.ru/7f41c2
92
YpoBHeBasi OpraHu3aliyisl >KUBbIX Bubnmorexa LIOK
3 P P i 1 https://m.edsoo.ru/7f41c2
CUCTEM
92
WcTopusi OTKPBITUS U U3yUeHUs Bubmorexa LIOK
4 p P y 1 https://m.edsoo.ru/7f41c2
K/IeTKU. KiieTouHas Teopus 92
MeTo/ibl MOJIEKY/ISIPHOM U
KJIETOUHOU OMOIOTHH.
[MpakTrueckas pabota «/3yueHue Bbubmoteka LIOK
5 METO/IOB KJIeTOUHOIH OMOIOrHH 1 0.5 https://m.edsoo.ru/7f41c2
(xpomarorpadus, 3nektpodopes, 92
IuddepeHLanbHOe
LeHTpudyruposanue, [1LIP)»
6 XHWMUUeCKUM COCTaB KIeTKU 1 Bubmorexa LIOK

https://m.edsoo.ru/7f41c2




92

MI/IHepa]'ILHI:Ie BelleCTBa KJ/IeTKH,

bubmuoreka IIOK

(HT®D)

7 https://m.edsoo.ru/7f41c2
ux Orosornyeckast posb 92
Opranuyueckue BellleCTBa KJIeTK!
— Genku. JlaboparopHasi paboTa bubmmoreka LIOK
8 «O0Hapy>xeHue 6enKoB ¢ 0.5 https://m.edsoo.ru/7f41¢c2
TIOMOII[bI0 KaueCTBEHHBIX 92
peaxwLii»
CgoticTBa, Knaccudukalus u Bubmorexa LIOK
9 ’ 2 https://m.edsoo.ru/7f41c2
¢byHKUMN 6enKoB
92
OpraHuyeckuie BellleCTBa KIeTKH Bubmorexa LIOK
10 P B https://m.edsoo.ru/7f41c2
— YTJIeBO/IbI
92
OpraHuyeckuie BellleCcTBa KIeTKH Bubmorexa LIOK
11 P o https://m.edsoo.ru/7f41c2
— JIATIAABL
92
Hyxkneunossle kucinotsl. JJTHK 1
PHK. JlaboparopHasi paboTta bubnuoreka LIOK
12 «MccnenoBaHre HyK/I€MHOBBIX 0.5 https://m.edsoo.ru/7f41c2
KHUCIOT, Bbl/Ie/IeHHBIX U3 KJIeTOK 92
Pa3/InYHBIX OPraHU3MOB»
Ctpoenue u pyHkuu ATO. bubmioreka LIOK
13 Hpyrue Hykneo3uarpudocdars https://m.edsoo.ru/7f41c2

92




CekBenupoBanue [JHK. Meto/bl

bubmioreka LJOK

14 reHOMUKH, TPaHCKPUIITOMHUKH, https://m.edsoo.ru/7f41c2
TIPOTEOMHUKH 92
bubmoreka LIOK
15 MeTo b1 CTPYKTYPHOM OUO/IOTHN https://m.edsoo.ru/7f41c2
92
Turnel knetok. IIpokapuoTueckas Bubworexa LIOK
16 - PoKap https://m.edsoo.ru/7f41c2
KJIeTKa
92
C -
e e
17 P . P . 0.5 https://m.edsoo.ru/7f41c2
«/I3yueHue CBOMCTB KJIETOUHOU 92
MeMOpaHbI» —
bubmioTeka 1IOK
18 [ToBepXHOCTHBIM armnapar K/ieTK: https://m.edsoo.ru/7f41c2
92
@) 6
crern. Tpacraseckan patora BrGorexa LIOK
19 P P 0.5 https://m.edsoo.ru/7f41c2
«/3yueHue NBUKEHHUS LIUTOILIA3Mbl 92
B PaCTUTEbHBIX K/IeTKaX» —
[TonyaBTOHOMHBIE OPraHOM/[bI
20 paTOpHas b 0.5 https://m.edsoo.ru/7f41c2

«I/ICCJIE,E[OB&IHI/IE I171a3MOJI13a U
A€eI/1a3M0JIM3d B PaCTUTE/IbHBIX
KJIeTKax»

92




bubmioreka LJOK

21 Crpoenuie u QyHKLUM s7pa https://m.edsoo.ru/7f41c2
92
HememOpaHHbBIe OpraHOUbI Bubmorexa LIOK
22 https://m.edsoo.ru/7f41c2
K/TIeTKU 9
CpaBHUTe/IbHasi XapaKTepPUCTHUKA
KJIIJETOK 3YKapHoT. JI;a6opl:1TopHaﬂ Bubworexa LIOK
23 0.5 https://m.edsoo.ru/7f41c2
pabota «/3yueHue CTpoeHust 92
K/IETOK Pa3/IMUHBIX OPTaHU3MOB» —
AccuMUISIIUS ¥ JUCCUMUTISLIUST —
JIB€ CTOPOHBI MeTabosm3Ma. TuTib
obmeHa BeriecTB. JlabopaTopHasi Bbubmioreka LIOK
24 pabora «/3yueHue https://m.edsoo.ru/7f41c2
KaTaJIMTUIeCKOW aKTUBHOCTH 92
(epMeHTOB (Ha MPUMepe aMUIa3bl
VU KaTajiasbl)»
depMeHTaTUBHBIN XapaKTep
peakLyi KJIeTOYHOT0
MeTtabosim3ma. JlabopaTopHast Bu6mioreka LIOK
p5 | Pabora «Msyuerme 0.5 https:/m.edsoo.ru/741c2
(hepMeHTaTUBHOTO paCIIierIeHHs 92
TIepoKCH/ia BOZOPO/ia B T
PaCTUTENTBHBIX U JKUBOTHBIX
KJIeTKax»
26 benku-akTUBaTOPHI U OETKH- bubmioTeka IIOK

WHTUOUTOPBI

https://m.edsoo.ru/7f41c2




92

ABTOoTpO(dHBIN THUIT 0OMeEHa

bubmuoreka IIOK

27 https://m.edsoo.ru/7f41c2
BeIleCTB
92
https://m.edsoo.rw/
28 )
OTOCHUHTE3 78410292
X . JIab
emotHHTes. Jldboparopraz https://m.edsoo.ru/
29 pabota «CpaBHeHUe TIPOLIeCCOB 0.5
7f41¢292
dboToCHHTE3a U XeMOCHHTe3a»
A 0 .B
Spoesnin, Mabopropran patora BiGorexa LIOK
30 P ' paTopHaz p https://m.edsoo.ru/7f41c2
«CpaBHeHHe TpoLieccoB Opo)KeHUst 92
Y IbIXaHUsI» —
bubmioTeka 1IOK
A3pob .0
31 SPODHRBIE OPTAHHSMEL JTeIIEt https://m.edsoo.ru/7f41c2
JHepreTUYecKoro oomMeHa 9
OHeprusi MeMOpPaHHOTO IpaZiieHTa bubnuoreka LIOK
32 nipotoHoB. CuHTe3 AT®: pabora https://m.edsoo.ru/7f41c2
npoToHHOU AT®-cUHTa3bI 92
bubmuoreka IIOK
33 Peakijum MaTpUUHOrO CHMHTe3a https://m.edsoo.ru/7f41c2
92
TpaHCKpUTILMSI — MaTPUYHBIM Bubmorexa LIOK
34 P prm P https://m.edsoo.ru/7f41c2
cuHTte3 PHK
92
35 TpaHcALms v eé 3rarbl bubmmoreka LIOK




https://m.edsoo.ru/7f41c2
92

KopvpoBanue aMuHOKUCIOT. Posib

https://m.edsoo.ru/

36 pubocom B bHocHHTe3e Oeska 7f41c292
37 OpraHuzanusi reHoMa y TIpOKapuoT https://m.edsoo.rw/
Y 9YKapuoT 7f41c292
MorneKynsipHble MeXaHU3MbI Bubmorexa LIOK
38 https://m.edsoo.ru/7f41c2
9KCIPeCCHY TeHOB Y 3yKapuoT 92
Bupycbl — BHeK/eTOUHbIe ()OPMBI Bubmorexa LIOK
39 KH3HH 1 OOMMTaTHbIE MAPaSHTL. 0.5 https://m.edsoo.ru/7f41c2
Ipaktryeckast pabora «Co3gaHue 9
MO/Ie/T BUpyCa»
40 BupycHble 3ab60eBaHUs ueoBeKa, https://m.edsoo.ru/
JKUBOTHBIX, paCTeHHH 7f41c292
bubmoreka IIOK
HaHoTexHosioruu B OM0OIOTHY U
41 MeLHe https://
m.edso0.ru/7f41c292
bubmoreka IIOK
42 JKU3HEHHBIN LUK/ KIeTKA https://m.edsoo.ru/7f41c2
92
bubmioreka IIOK
43 Matpununsiii cunte3 JHK https://m.edsoo.ru/7f41c2
92
44 XpoMocomel. JTabopaTtopHast 0.5 bubmioreka 1IOK

pabora «/3yueHre XpoMOCOM Ha

https://m.edsoo.ru/7f41c2




TFOTOBBIX MUKPOIIpeIiapaTax»

92

bubmuoreka IIOK

45 [eneHvie K1eTKu — MUTO3 https://m.edsoo.ru/7f41c2
92
Turbl kKneTok. KaprokuHes u
1TokuHes. JlaboparopHast paboTta bubmmoreka LIOK
46 «HabmomeHnue MUTO3a B K/IeTKax 0.5 https://m.edsoo.ru/7f41c2
KOHUMKA KOpellKa JyKa (Ha 92
TOTOBBIX MUKpOTIperapaTax)»
Perynsius >KM3HeHHOTO 1MK/Ia Bubmorexa LIOK
47 https://m.edsoo.ru/7f41c2
KJIETOK 9
bubmioTeka IIOK
48 OpraHusM Kak eJiHoe 1jeioe https://m.edsoo.ru/7f41c2
92
Tkanu pacrenuii. JlaboparopHast bubmioTeka 1IOK
49 pabota «l/3yueHue TKaHelh 0.5 https://m.edsoo.ru/7f41c2
pacTeHU» 92
TKaHHU KUBOTHBIX U Ue/IOBEKA.
50 JlaboparopHas pabota «/3yueHue 0.5 bubmoreka LIOK
TKaHel >KUBOTHBIX»
Opransbl. CUCTeMbl OPraHoB.
51 JlabopaTopHast pabora «/3yueHue 0.5 bubmmoreka IIOK
OpraHoOB I[BETKOBOT'O PAaCTEHHsI»
52 Ornopa Tena opraHu3MOB Bubmmorexa [TOK

https://m.edsoo.ru/7f41c2




92

bubmuoreka IIOK

53 [Br>KeHHe OpraHu3MOB https://m.edsoo.ru/7f41c2
92
bubmmoreka IIOK
54 [TuTanue opraHU3MOB https://m.edsoo.ru/7f41c2
92
ITuTaHue MO3BOHOYHBIX KUBOTHBIX. Bbubmioreka LIOK
55 [MuieBaprTenbHasi cUCTeMa https://m.edsoo.ru/7f41c2
YyeJI0oBeKa 92
bubmioTeka 1IOK
56 [pIxaHue opraHu3MoOB https://m.edsoo.ru/7f41c2
92
[bixaHre M03BOHOYHBIX XKUBOTHBIX Bubmmorexa LIOK
57 https://m.edsoo.ru/7f41c2
Y yesioBeKa 9
bubmioreka LIOK
58 TpaHCcnopT BelecTB y OPraHu3MoB https://m.edsoo.ru/7f41c2
92
KposeHocHas cucrema Bbubmoteka LIOK
59 MO3BOHOYHBIX )KUBOTHBIX U https://m.edsoo.ru/7f41c2
yesIoBeKa 92
bubmmoreka IIOK
60 BoizienieHue y opraHu3moB https://m.edsoo.ru/7f41c2
92
61 3alura y OpraHvM3MoB Bubmorteka IIOK




https://m.edsoo.ru/7f41c2
92

bubmioreka LIOK

62 VimmyHHad crcTema yenoBeka https://m.edsoo.ru/7f41c2
92
Pa3gpaxuMocTh U perysanys Bubmorexa LIOK
63 AP PerysARi y https://m.edsoo.ru/7f41c2
OpraHu3MOB
92
I'ymopasnbHas peryssanus u bubmioTeka 1IOK
64 9H/IOKPUHHAsI CUCTeMa >KUBOTHBIX https://m.edsoo.ru/7f41c2
U yeJjioBeKa 92
bubmioTeka 1IOK
65 @®opMbI pa3MHO>KEeHUsS] OPraHU3MOB https://m.edsoo.ru/7f41c2
92
bubmioreka LIOK
66 [TosioBOE pa3MHOKEHHE https://m.edsoo.ru/7f41c2
92
bubmuoreka IIOK
67 Metios https://m.edsoo.ru/7f41c2
92
I'ameTorene3. O6pa3oBaHue U
pasBUTHeE I10JI0BBIX KJIETOK. bubnuoreka LIOK
68 JlabopaTopHast pabora «/3yueHue 0.5 https://m.edsoo.ru/7f41¢c2
CTPOEeHWUsI TOJIOBBIX K/IeTOK Ha 92
TOTOBBIX MUKDOIIperapaTax»
69 WNupvBuayansHOe pa3BuTHE bubmuoreka IIOK




OpPraHrU3MOB — OHTOI'€He3

https://m.edsoo.ru/7f41c2
92

3ak/a/ika OpraHoB U TKaHel U3

bubmmoreka IIOK

70 https://m.edsoo.ru/7f41c2
3apO/IbIIIEBbIX JINCTKOB 9
PocT u pa3BuTHe KUBOTHBIX.
JlabopaTopHasi paboTa bubmoreka IIOK
71 «BbIsiB/IeHMe MPU3HAKOB CXO/CTBa 0.5 https://m.edsoo.ru/7f41c2
3apo/plilieli TO3BOHOYHBIX 92
JKUBOTHBIX»
Pa3smHoykeHune as e
acr;:ﬂ:‘/i }JI'II/Ia6I: paTc])3 HIIEII/IH abora Bubmorexa TIOK
72 | P - 11 @DOpATOpHad b 0.5 https://m.edsoo.ru/7f41c2
«CTpoeHHe OpraHOB pa3MHOKEeHHsT 92
BBICILIMIX paCTeHU» T
WcTopus cTaHOBJIEHUS U Pa3BUTUA Brbmoreka LOK
73 P P https://m.edsoo.ru/7f41c2
TeHeTHKH KaK HayKH
92
OcHo e 110 C 0
restena, NaSopatopsas paora buGnuorea LIOK
74 ) parop P 0.5 https://m.edsoo.ru/7f41c2
«[Ipo3oduna Kak 00BEKT 92
reHeTUUEeCKUX MCCIIeJOBaHUI» =
3aKOHOMEpPHOCTH Hac/1eJOBaHUs
3HaKOB. MoHOru6 oe
cxpeupmanse, Tparitacexan BuGorexa LIOK
75 betn P 0.5 https://m.edsoo.ru/7f41c2

pabora "/3yueHue pe3ybTaToB
MOHOTMOPH/IHOTO CKpeIlMBaHUs Y
Jipo30¢ub"

92




L[I/ITO]IOFI/I‘JECKI/IE OCHOBBI

bubmioreka LJOK

76 https://m.edsoo.ru/7f41c2
MOHOTHOPHU/IHOTO CKpeIUBaHUs 92
77 AmHanu3upyolilee CKpelMBaHue. Bubmiorexa LOK
HenonHoe jomrHupoBanue
0 .
e e
«
78 P P y 0.5 https://m.edsoo.ru/7f41c2
pe3y/bTaToB JUTHOPUIHOTO 92
CKpeILMBaHus y Ap030(Ubi» —
[uTosiornyeckrie 0CHOBBI Bubmorexa LIOK
79 https://m.edsoo.ru/7f41c2
JUTUOPHUTHOTO CKpEI[UBaHUsS 92
ClerieHHOe Hac/ieJoBaHue Brbmoreka OK
80 H A https://m.edsoo.ru/7f41c2
TPU3HAKOB
92
XpoMOoCOMHas TeopuUst Brb/morexa OK
81 P P https://m.edsoo.ru/7f41c2
Hac/ie/ICTBEHHOCTU
92
bubmioreka LJOK
82 I'eneTuka mosa https://m.edsoo.ru/7f41c2
92
bubmoreka LIOK
83 ['eHoTHMII KaK LieJIOCTHAs CUCTeMa https://m.edsoo.ru/7f41¢c2
92
84 ['eHeTHUeCKMI KOHTPOJIb PAa3BUTUS bubmmoreka IIOK

paCTEHI/Iﬁ, JKMBOTHBIX 1 UejIoBeKa

https://m.edsoo.ru/7f41c2




92

M3meHUMBOCTH NpU3HAKOB. Busibl

Bbubmoteka LIOK

85 https://m.edsoo.ru/7f41c2
W3MEeHUYMBOCTU 9
bubmmoreka IIOK
86 MoaudukaloHHasi U3MeHUUBOCTh https://m.edsoo.ru/7f41c2
92
BapuaumoHnHsii psa u
BapHuallMOHHasi KpUBasl.
JlabopaTopHasi paboTa bubmmoreka IIOK
87 «MccnenoBaHre 3aKOHOMEpPHOCTeM 0.5 https://m.edsoo.ru/7f41c2
MOAU(PUKAITMIOHHOW U3MEHUHNBOCTH. 92
[TocTpoeHre BapuallMOHHOTO psifia
Y BapUaLIMOHHOW KPUBOM»
l'eHoTUNMUeCKast U3MEHUNBOCTb. Bubmorexa LIOK
88 https://m.edsoo.ru/7f41c2
KomburHaTHBHasi H3MEHUHBOCTh 92
MyTalyoHHasi U3MeHUHUBOCTb.
H;]aK:I/I‘-IECKaH pabota «MyTaiuu y Bubmorexa LIOK
89 0.5 https://m.edsoo.ru/7f41c2
Zipo30¢usbl (Ha TOTOBBIX 92
MUKpOIIperiapaTax)» T
3aKOHOMEpPHOCTH MYTaL[MOHHOTO bubmioreka LIOK
90 rpoijecca. JNUreHeTHKa 1 https://m.edsoo.ru/7f41c2

STIMI'éHOMHKdA

92




I'eHeTHKa yenoBeka. HpaKTI/I‘JECKaH

bubmioreka LJOK

91 pabota «CocTaByieHre U aHa/n3 0.5 https://m.edsoo.ru/7f41c2
PO/IOCIOBHOM» 92

92 MeTo/1bl MeJULIMHCKOM MeHeTUKH bubmioreka LIOK
3HaueHHe MeIULIMHCKOU reHeTUKU
B npe,qomparieguu U JIeUeHUU Bubmorexa LIOK

93 . https://m.edsoo.ru/7f41c2
reHeTHuyeckux 3abosieBaHuM -
yesioBeKa
OcCHOBHbI€ TIOHATHS CeTeKIUMU.
JlabopaTopHasi paboTa «I/I3uyquHe Bubmiorexa LIOK

94 N 0.5 https://m.edsoo.ru/7f41c2
COPTOB KY/JIbTYPHBIX paCTeHUN U 92
MOPO/i IOMAIITHUX KUBOTHBIX» ==
MeTo/pI CeNeKLMOHHOM paboThI. Bubmioreka IIOK

95 JlabopaTopHast pabora «/3yueHue 0.5 https://m.edsoo.ru/7f41c2
MEeTOZIOB CeJIeKLIUM PaCTeHU» 92
HocTkeHUs celeKI[UY PaCTeHUM U bubmioreka IIOK

96 JKUBOTHBIX. [IpakTHueckast paborta https://m.edsoo.ru/7f41c2
«[IprBHUBKa pacTeHu» 92
CoxpaHeHue, U3yuyeHue U bubmioreka 1IOK

97 WCI0JIb30BaHre TeHeTHYeCKUX https://m.edsoo.ru/7f41c2
pecypcoB 92
buoTexHosioTHs Kak HayKa U Bubmiorexa LOK

98 OTPACIL HPOH3BOACTBA. 0.5 https://m.edsoo.ru/7f41c2
[pakTryeckast pabora «/3yueHue 92
00BEKTOB OMOTEXHOIOTHI» —

99 OcHOBHBIe HanpaB/IeHUs bubnuoreka LIOK




CHUHTeTUYeCKOH 0MOo/I0run

https://m.edsoo.ru/7f41c2
92

XpOMOCOMHas U TeHHast

bubmioreka LIOK

100 1 https://m.edsoo.ru/7f41c2
WH)KEeHEepUsi
92
bubmmoreka LIOK
101 MeauiMHCKe OMOTEXHOIOTUN 1 https://m.edsoo.ru/7f41¢c2
92
Pe3epBHblii ypok. [ToBTOpeHuMe,
102 0000111eHMe, CUCTeMATHU3ALIHS 1
3HaHUMU
OBLIEE KOJIMYECTBO YACOB I10
102 13.5

I[TPOI'PAMME




11 K/IACC

Ne
n/
n

Tema ypoka

KosmmuecTBo uacoB

KoHTpo/bHbBIE

Bcero
padoThI

IIpakTHUuecKue
PadoThI

Jara
U3y4YeHHs

JJIeKTPOHHBIE

uudpoBbie
oOpa3oBaTe/bHbIE

pecypchbl

DBOJTIOLIMOHHAs Teopus Y.
HapsrHa

JBWXKylLMe CUbl
3BOJIFOLIMM BU0B 110 Y.

JapBuny

bopwba 3a cymjecTBoBaHue,
eCTeCTBeHHBIU U
HCKYCCTBeHHbIN 0TOOp

dopMupoBaHue
CUHTEeTUYeCKOU Teopuu
SBOJIFOLIAU

JTaribl 3BOJIFOLIMOHHOTO
TripolLiecca: MUKpPO3BOJIIOLIUA
Y MakpO3BOJIIOLUS

TMonynstumst —
3/IeMeHTapHas eJMHULIA
5BOJIFOLIUU

3aKOH reHeTHYeCKOro
paBHOBecus [Ix. Xapau, B.
Baiin6epra. JlabopatopHas

0.5




paboTta «BbIsiBlIeHMe
WM3MEeHUYMBOCTU y 0cobeit
O/THOTO BHZIa»

OneMeHTapHble (PaKTOPHI
5BOJIIOLIUU

SddekT ocHoBaress.
OddexT OyThIIOUHOTO
TOPJIBIIIKA

10

Murpatuu. M3onsiuu
TIOMYJIALIVN:
reorpaduyeckas,
Ouosioruueckast

11

EcTecTBeHHbIH 0TOOp —
HarpaB/IsIFOIIUN (akTop
3BOJTFOLINU

12

[TosoBoi#t 0TGOP

13

Ipucrnocob1eHHOCTh
OpraHu3MOB Kak pe3y/bTaT
MUKDPO3BOJTFOLH.
JlabopatopHasi paboTa
«M3yuenre apomopd030B U
WAM0alanTalvm y
pacTeHUl U >KUBOTHBIX»

0.5

14

IIpumepsi
nipucriocobeHu y
OpraHK3MOB:

0.5




Mop(dooruueckue,
¢busmonoruueckue,
OMOXUMHIUeCKHUe,
TIOBe/IeHUeCKHe.
JlaboparopHast paboTa
«[Tpucrnocobnenus
OpraHU3MOB U UX
OTHOCHUTeJIbHasI
1]e71ec000pa3HOCThb»

15

Bug, ero kpurepuu u
cTpykTypa. JlabopaTtopHast
pabota «CpaBHEHHe BH/IOB
110 MopdosioruuecKkomy
KPUTEPUIO»

0.5

16

CTtpykTypa Buja

17

Bugoobpa3oBaHue Kak
pe3y/bTar
MUKPO3BOJTFOLUN

18

Ces3b MHKPO3BOJIFOLIMU U
SMNAEMHOJIOT YA

19

MakposBosroLys.
[TaneoHnTonoruyeckue
MeTO/bl U3yUYeHUsI
5BOJIIOLINU

20

Buoreorpaduryeckue
MeTOZbI U3yUYeHHst
3BOJTIOLIUH




21

OMOpHo/IoTHYeCKHe U
CpaBHUTEJTbHO-
MopdosioruueckKre MeTobl
W3yUeHUsl IBOJTIOLIUN

22

MonexyisipHO-
reHeTUuYecKue,
6HoxuMuuecKue u
MaTeMaTUYeCKUe MEeTO/bI
W3y4eHHsl 3BOTIOLIUU

23

OO01myie 3aKOHOMEepPHOCTH
3BOJTIOLIMN

24

AjaniTvBHas pajyaLys.
HepaBHoMepHOCTB TemIioB
SBOJIFOLIAU

25

Hayunsble rumnotressl
NIPOMCXOXK/IeHUS JKU3HU Ha
3emiie

26

[JoHayuHbIe
Tpe/iCTaB/IeHUst O
3apO’KJeHUU JKU3HU

27

OcHOBHBIe 3Tarnbl
HeOpraHuuyecKomn
5BOJTIOLIMU

28

I'uniore3ssl 3dpOXXAEHUA
KHN3HU

29

Nctopusa 3emnu u meTozbl

0.5




€€ N3yueHus.
JlaboparopHasi paboTa
«/3yueHue u onucaHve
MCKOTIaeMBIX OCTaTKOB
JPeBHUX OPTaHHU3MOB»

30

HauanbHble 3Tarbl
OpraHUYecKOoM 3BOJIIOLIUU

31

OBOJIIOLIUS 3YKapyUOT

32

OcHOBHBIe 3Tarbl
3BOJIIOLIMM PaCTUTETbHOTO
mupa. [IpakTrueckas
paboTta «M3yueHue
ocobeHHOCTel CTpoeHust
pacTeHui pa3HbIX
OT/IeI0B»

0.5

33

OCHOBHBIE 3TaMbI
5BOJTIOLIUM XKUBOTHOT'O
Mupa

34

OBOJTIOLMS )KUBOTHBIX.
ITpakTryeckast paborta
«/3yuenune ocobeHHOCTEH
CTPOEHUSI T03BOHOUHBIX
JKUBOTHBIX»

0.5

35

Pa3BuTue >XK13HU Ha 3emJie
T0 3paMm U Nepuojam

36

MaccoBble BEIMUPaHUS —




9KOJIOTUYECKHEe KPU3UCHI
TIPOILIIJIOTO

37

CoBpeMeHHbI1
5K0JIOTUYECKUM KPU3UC,
ero 0CO0eHHOCTH

38

CoBpemeHHas cucTteMa
OpPraHUYeCcKoro MpoLIoro

39

OcHOBHbBIE
cucTeMaTHUYeCcKre IPyIIbl
OpraHuU3MOB

40

AHTPOII0/I0TUs] — HayKa 0
yesioBeKe

41

PasBuTHe nipefcTaBieHui 0
MIPOMCXOXK/IEHUH YesloBeKa

42

MecTo uesioBeka B CUCTeMe
OpPraHUYecKoro Mupa.
JlaboparopHasi paboTa
«3yueHue ocobeHHOCTEH
CTPOEHUSsI CKeJieTa
yeJI0BeKa, CBSI3aHHBIX C
TIPSMOXOXKIEHUEM»

0.5

43

JBUXyIe CUJIbI
aHTpOIIOreHesa

44

CoortHolleHue
Ovo/IOrUYeCKuX U
COLMaIbHBIX (JaKTOPOB B




dHTpOIIoreHese

45

OcCHOBHBbIe CTaZuu
aHTpOIIOTreHe3a

46

TlaneoreHeTuka u
rajieoreHoMHrKa

47

OBOJTIOLMS COBPEMEHHOTO
yesioBeKa

48

YenoBeuecKkre pachl.
[TpakTHueckast pabota
«/I3yueHue 3KO/IOTHUeCKUX
ajZiarTalvii YeI0BeKa»

0.5

49

MexxaucLunMHapHble
MeTO/ibl aHTPOIIO/IOTUU

50

3apoXkzieHue U pasBUTHe
5K0JIOTUX

51

Meto/bl 5KONIOTHH.
JlabopaTopHasi paboTa
«M3yueHre MeTo[0B
5KOI0TUYeCKUX
HCClie/IoBaHUN»

0.5

52

3HaueHHe KO0JI0TMUeCKUX
3HAHUU /11 ueioBeKa

53

OKoJjioruueckue pakTopbl

54

AbuoTtnueckrie (aKTOpPHI.
CBeT Kak 9K0JI0OTM4eCKUi
¢akrop. JlaboparopHas

0.5




paboTta «BbIsiBlIeHMe
MpUCIIOCO0IeHUi
OPraHW3MOB K BJIUSIHUIO
cBeTa»

55

AbuoTtrueckue GakTopsI.
Temneparypa Kak
9K0JIOTUYEeCKHUH daKTop.
JlaboparopHasi paboTa
«BpIsiBNeHne
TIPUCITOCOOIeHUIA
OpraHU3MOB K BJTUSIHUIO
TeMITepaTypbi»

0.5

56

AbuoTtrueckue GakTopsl.
BnaxnocTs Kak
9KO/IOru4ecKuii (hakTop.
JlaboparopHasi paboTa
«AHaToMHyeckue
0Cc00eHHOCTH pacTeHUH 13
Pa3HbIX MECT OOUTAHHUS»

0.5

57

Cpezibl 0OuTaHUS
OpraHU3MOB

58

buosnornueckre pUuTMbl

59

2KuzHeHHbIe (POPMBI
OpraHu3MOB

60

BbuoTtuueckue hakTopbl

61

3HaueHue OUOTUUECKUX




B3aUMO/IEUCTBUH AIst
Cyl11leCTBOBAHUSI
OpraHu3MOB B cpejie
obuTaHus

62

OJKOJIOTUYeCcKue
XapaKTepUCTUKHU
MOMYJIALIAU

63

OcCHOBHBI€e TT0Ka3aTeau
TIONYJISILMNA: YACJIeHHOCTb,
IJIOTHOCTh, BO3paCcTHAs U
T0J10Bast CTPYKTypa

64

OcHOBHBI€e TT0Ka3aTeau
MOMYJISILIUU: POKJAeMOCTh,
MPUPOCT, TEMII POCTAa,
CMEpPTHOCTb, MUTPAL[UU

65

JKoJioruyeckas CTpykrypa
MOMYJIALIAN

66

JlMHaMyKa nomny/siuy u eé
pery/snuys

67

Kpussble pocra
YUCJIEHHOCTU TIOMYJISALIAN.
KpuBble BbDKMBaHUSA

68

OKO0JIOrMyecKasi Hylla
Buza. JlaboparopHast
pabora «ITpucnocobnenust
CeMsiH pacTeHUH K

0.5




pacce/ieHUuI0»

Bup kak cucrema

69 o
MOMYJISILIANA
3aKOHOMEpPHOCTH

70 MOBeJieHUs1 U MUTPaLIU
JKABOTHBIX

71 Coo0I111eCTBO OPraHM3MOB
— OuoleHo03

7 JKoCcuCTeMa Kak OTKPbITast
cucTtema
Kpyrosopor Beljects 1

73 MOTOK SHEPruu B
5KOCHUCTEeMe

74 OcHOBHBIe OKa3areu
5KOCUCTEMBI

75 JKoJjioruueckue mupaMu/ibl

76 V3MeHeHHsT COOOIIECTB —
CyKLieccuu
IIpupofHBIe 3KOCUCTEMBI.

77 JKOCHUCTEMBI 03€ep U peK.
OKOCUCTEMbI MOpeU U
OKeaHOB
IIpupoaHbIe 3KOCHUCTEMBI.

78 OKOCUCTeMBI TYH/P, JIeCOB,

CTernei, MyCThIHb




79

AHTpOHOFEHHBIe
9KOCHUCTEMBI

80

Ypb03KOCHUCTEMBI.
[MpakTrueckast paboTa
«M3yueHue u onucaHue
ypO03KOCUCTEMBI»

0.5

81

3aKOHOMEepHOCTHU

(b opMrpOBaHsi OCHOBHBIX
B3aUMO/IEUCTBUI
OpraHM3MOB B 3KOCHUCTeMax

82

MexaHu3MbI BO3/IeHiCTBUS
3arpsi3HeHUM pa3HbIX
THUIIOB Ha
cyOOpraHM3MeHHOM,
OpraHUu3MeHHOM,
MOMY/ISILIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83

buocdepa —
obieriaHeTapHast
060s10uKa 3emu

84

Yuyenue B. U.
Bepnagckoro o 6uochepe

85

3aKOHOMEpPHOCTHU
CyIleCTBOBaHHs1 6rocdepsl

86

prTOBOpOTbI BeIleCTB U
O1OreoXMHYECKHe OUKJIbI




87

30HanbHOCThL OGHoChepsbl.
OcCHOBHBIE OMOMBI CYIIIN

88

Y croiiunBocTh 6rocdepbl

89

DKOJIOTUUeCKUe KPU3UCBI U
HX TIPUYHHBbI

90

Bo3pgelicTBue uenoBeka Ha
6uochepy

91

AHTpOIIOreHHOoe
BO3/IeiCTBHE Ha
pacTUTe/IbHBIN U
JKABOTHBIN MU

92

OxpaHa 1ipupojbl

93

OCHOBHBbIe TIPUHLIUTIBI
yCTOWYMBOIO Pa3BUTHS
yesi0BeUeCTBa U MPUPOJIbI

94

PanmoHansHOe
TIPUPO/IOTIO/Ib30BaHIE
CcoxpaHeHHe
OMOIOrMUeCKOro
pa3HooOpa3ust 3eMJTi

95

O06o00611eHue 110 TeMe
«MUKpPO3BOTIOLIUS U eé
pe3y/ibTaThi»

96

O06o006111eHMEe TI0 TeEMe
«MakposBoroLusa u eé
pe3y/bTaThi»




O06006111eHMe TI0 TeMe
97 «[Ipoucxoxznenue u 1
pa3BUTHE >KU3HU Ha 3eMyie»

O06o0111eHME TTO TEME
98 «[Ipoucxoxnenue 1
yesioBeKa — aHTPOTIOTeHe3»

O06o006111eHME TI0 TeMe
«ODKOJIOTUS — HayKa O
B3aUMOOTHOLIEHUSIX
OpPraHU3MOB»

99

O0o006111eHMEe TI0 TEMe
100 «OpraHusMmsl U cpejia 1
obuTaHus»

O06o006111eHMe TI0 TeMe
101 «DKOJIOTUST BUJOB U 1
TIOTTY JISILIUIA»

O06006111eHMe TIO TeMe
102 «buocdepa — rnobanbHas 1
9KOCUCTEMa»

OBIIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME 102







YUYEBHO-METO/IMYECKOE OBECIIEYHEHMWE OBPA30OBATEJ/IBHOI'O
ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuii A.A., PybijoB A.M. u aipyrue; moj
penakiueii [Taceunuka B.B., AkijnonepHoe o6iriectBo «M3marenbctBo «IIpocBelieHye»
* buosorus, 11 knacc/ ITaceunuk B.B., KameHckuii A.A., Py6ijoB A.M. u apyrue; moj

penakiueii [Taceunuka B.B., AkijnonepHoe o6iriectBo «M3aarenbctBo «IIpocBeltieHye»

METOJUYECKUE MATEPUAJIBI AJ11 YUUTEJIA

OUOPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU
NHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






