PABOYA4 ITPOTPAMMA
yueOHOro nnpegmera «Bbuosiorusi. Yriry6/ieHHbI YPOBEHb»

st ooyuarorxcst 10 —11 kmaccos

OCTBEHHOCTb  MEXIYy  OCHOBHBIM  OOIIMM, CpegHMM  OOIIUM,  CpeIHUM
MpodheCCHMOHATIBHBIM M BBICIIMM 0Opa3soBaHMEM. B TO ke Bpemst KaskAbIi M3 3TUX yUeOHbIX
MpeaMEeTOB JIOJDKEH ObITh OPMEHTMPOBAH Ha IMPUOPUTETHOE pellleHre 0Opa3oBaTebHBIX,
BOCIIMTATEbHBIX ¥ Pa3BUBAIOIIMX 3a/la4, CBSI3aHHBIX C MPOGOpUEHTALMEN 0O0YUYaIOIIMXCS U
CTUMYJIMPOBAHMEM MHTEpPeca K KOHKPETHON O06JIacTV HAyYHOTO 3HaHMs, CBSI3aHHOTO C
61osiormeit, MeIUIIMHOM, SKOJIOTHEN, TICUXO0JIOTMEN, CIIOPTOM MJTM BOEHHBIM JI€JIOM.

[Iporpamma mo yue6HOMY mpemmery ''Buosorus” maér mpencraB/ieHMe O LEIU U
3a/lavyax M3yuyeHusl yuyeObHOro mpenmeta «buosorus» Ha yriay6IEHHOM ypOBHE, OIpefesisieT
ob6s13aTesibHOEe (MHBAapMaHTHOE) TIPeIMETHOE COMlepsKaHMe, €ro CTPYKTYpMpOBaHMUE IO
pasmesnaM ¥ TemaM, paclpefejieHre IO KjaaccaM, PpPeKOMEHIYeT I0C/IeI0BaTeIbHOCTD
M3yUYeHUs] yueGHOro MaTepuajja C YYETOM MEKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€l,
JIOTMKM Y4eOHOTO IpoIlecca, BO3paCTHbIX OCOOeHHOCTel obyuaronmxcs. B mporpamme mo
6MoJIOTMM peaM30BaH IPUHIUIT TPEEMCTBEHHOCTM C M3y4YeHMeM OMOJIOTMM Ha YpPOBHE
OCHOBHOT'O 0011Iero o6pasoBaHusi, Gjaromapss 4emy IMPOCMAaTpPMBAETCS HAIPaBJIEHHOCTh Ha
MoceAyolee pasBUTHME OMOJOTUUECKUX 3HAHUM, OPMEHTHPOBAHHBIX Ha (OPMUPOBaAHME
€CTEeCTBEHHO-HAayYHOTO MMPOBO33PEHMS], IKOJIOTMYECKOTO MBbIIIJIEHNS], TPeNCTaBJIeHUN O
3MO0pOBOM o0Opa3e >KM3HM, Ha BOCIUTAHME OEPEeXXHOTO OTHOILIEHMSI K OKpY’Kalollei
MIPUPONHOI cpenme. B mporpammMe mo 61MOJIOrMyM Takyke IMOKa3aHbl BO3MOKHOCTM YUe€OHOTO
npeagmera «buonoruss» B peammsainmu  TpeboBauuit DPrOC COO K mIaHMPyEMbIM
JIMYHOCTHBIM, MeTalpeqMEeTHbIM U MIPeIMETHBIM pe3yjIbTaTaM 00yueHus U B GOPMUPOBAHUA
OCHOBHBIX BUJIOB Y4YeOHO-TIO3HABATEJIbHOM IEeATEIbHOCTY OOYYarommXcsl IO OCBOEHUIO
coepskaHusT OMOJIOTMYECKOTO 06pa30BaHMsT Ha YPOBHE CpeTHEro 00IIIero 06pasoBaHmsl.

Yueb6HbIN nTpeaMet «bronorus» Ha ypoBHE cpefqHero obiiero 06pasoBaHus 3aBepiiaeT
6mosiornyeckoe obOpasoBaHMe B IIIKOJE M OPMEHTMPOBAH Ha pacllMpeHue U yriaybsjeHue
3HAHUIM OOYYAIOIIMXCSI O JKUBOM MPUPOJIe, OCHOBAX MOJIEKYJISPHOM U KJIETOUHOM OMOJIOTUM,
SMOPHOJIOTUM ¥ OUOJIOTUM PA3BUTHSI, T€HETUKM, CEJIEKINM, OMOTEXHOIOT UM, IBOJIIOIIMOHHOTO
YUYEHUS U SKOJIOTUN.

Nsyuenne yueb6HOrO npeamMera «buosiorus» Ha yriyb6JieHHOM YPOBHE OPUEHTUPOBAHO
Ha MOJIFOTOBKY OOYYaIOMMXCS K MOCIeAYIOIEMY TOJTyYEeHNIO OMOIOTMUeCKOTO 00pa3oBaHms
B By3ax M OpraHMsaumsx cpemHero mpodeccruoHaabHOro ob6pasoBanusa. OCHOBY ero
COIEP>KaHMUSI COCTaB/ISIET CUCTEMa OMOJIOTMYECKUX 3HAHWM, TOJYUYEHHBIX IPU U3YUYEHUU
00YUaIOIIMMUCS COOTBETCTBYIOIIMX CUCTEMATUUYECKUX paslesioB OMOJIOTMM Ha YpPOBHE
OCHOBHOT'O 006111ero obpasoBanmsi, B 10-11 wiaccax T 3HaHMS TMOTY4YarOT pasBuTue. Tax,
paciMpeHbl M YIJIYOJeHbl OMOJIOTMUYECKME 3HAHMS O pACTeHUSsIX, SKMBOTHBIX, I'pubdax,
GakTepusix, OpraHM3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KMU3HU, JOTIOJHUTEIbHO
BKJTIIOUEHbI OMOJIOTMUYECKME CBEeAEHMS TMPUKIATHOTO M IOMCKOBOT'O XapaKTepa, KOTOpbIe
MOSKHO MCIIOJIb30BaTh KaK OPMEHTUPBI MJIT TOC/IEeNYIONIero Beibopa mpodeccum. BosmoskHa
TaK)Ke MHTerpaimst 6MoJIorM4eckmx 3HaHU C COOTBETCTBYIOIIMMY 3HAHUSIMU, TTOJTyYEeHHbIMMU
06YYaIOIIMMUCS TIPU U3yYeHUN GUBUKU, XUMUK, reorpadun 1 MaTeMaTUKU.

CrpykTypa MporpamMmbl 1Mo yuyeGHOMY mpeaMetry 'buosorus” OTpaskaeT CUCTEMHO-
YPOBHEBBIN U 3BOJIIOLUMOHHBIN MOAXOMAbI K M3yueHUto 6uosnorun. CoraacHO UM, U3Y4arOTCS
CBOJICTBA ¥ 3aKOHOMEPHOCTM, XapaKTepHble [JISI JSKMBBIX CHUCTEM pPaA3HOTO YPOBHS
OpraHM3alyy, SBOJIIOIMM OPraHMYECKOrO Mupa Ha 3emsie, COXPaHEHMUs OMOJIOTMUYECKOTO
pa3Hoob6pasus 1iaHeThl. Tak, B 10 K1acce M3y4yaloTCsl OCHOBBI MOJIEKYJISIPHOM U KJIETOUHOM
61osiorum, SMOPUOJIOTUM U OUOJIOTUM PA3BUTHSI, TEHETUKU U CEJeKUMM, OMOTEXHOJIOTUN U
CUHTETUYECKON OMOJOrMM, aKTyaIM3UPYIOTCS 3HaHMS OOydalolmMxcs 10 OOTaHUKe,



300J10TUM, aHaTOMMuMU, (usnosorum uegoBeka. B 11 kmacce M3ydarOTCS 3BOIOLMOHHOE
y4eHue, OCHOBbI 3KOJIOTUM U yueHue o 6uocdepe.

YuebHbIt TpenmeTr «bBuonorus» mMpusBaH 0O6ECIEUUTb OCBOEHME OOYYaIOIIMMUCS
O6MOJIOTMYECKUX TEOPUI M 3aKOHOB, WIEW, MPUHIMUIIOB M TPaBWI, JIEKAIMX B OCHOBE
COBpPEMEHHOM eCTeCTBEHHO-HAyYHOM KapTUMHBI MMpa, 3HAHMUIT O CTPOEHUM, MHOTOOOpasun u
OCOOEHHOCTSIX KJIETKM, OpraHm3Ma, IMOIYJISINY, OMOIeH03a, SKOCUCTEMbI, O BbIIAIOIIMXCS
HAyYHbIX TOCTVKEHMSIX, COBPEMEHHBIX MCC/IENOBAHUSIX B OMOJIOTMM, MIPUK/IAAHBIX aCleKTax
6uosiornueckux 3sHaHui. [IJIsI pasBUTUSL ¥ TIOAAEPXKaHMS MHTEpeca OOydarommxcs K
6MoJIOTMY HapSIy CO 3HAUMTETbHBIM OOBEMOM TEOPETMUYECKOTO MaTrepuasia B COAepsKaHUU
MPOTPaMMbI TIO 6MOJIOTUY TTPETyCMOTPEHO 3HAKOMCTBO C MCTOPMEN CTAaHOBJIEHMS Y PA3BUTHUS
TOM WM MHOM 06JsiacTM OMOJIOTrMM, BKJIAJIOM OTEUYECTBEHHBIX ¥ 3apyOeKHbIX YUYEHBIX B
peleHe BaXKHENIIINX OMOIOTMUYECKUX Y IKOJIOTUUECKUX TTPOOIIeM.

Llenrp wm3yueHust yuyebHoro mpeamera «buomorus» Ha yriay6/J€HHOM YpOBHe -
OBJIaZieHVe OOYYAIOIIMMUCS 3HAHMUSAMM O CTPYKTYPHO-(DYHKIMOHAJIBHOM OpraHM3aIun
SKUBBIX CHCTEM pasHOrO paHra M IpuoGpeTeHue yMeHMI MCIOJb30BaTh 3TU 3HAHUSI B
bopmupoBanuM uHTEpeca K OIpemeJEHHON 00JiacT NpPOodeCcCUOHATbHON IeITeIbHOCTH,
CBSI3aHHOM C Owuojioruey, wiM K BbIOOpY YyueOHOTO 3aBeleHus] [JISl  TTPOJOJDKEHUS
6M0JIOTMYECKOTO 06pa30BaHMSL.

HoctuskeHne 1enu usydyeHus: ydyebHoro mpenmera «buosmorus» Ha yray6a€éHHOM
YPOBHE 00eCITeuMBaeTCsI pellleHeM CIeAYIOIINX 3a1au:

OCBOEHMe OOyYaloImMMMUCS CUCTEMbI OMOJIOTMUYECKUX 3HAHUI: 00 OCHOBHBIX
O6MOJIOTMUYECKUX TEOPUSIX, KOHIIENIMIX, TUTIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U TMpaBuIax,
COCTaBJIAIONINX COBPEMEHHYIO €CTeCTBEHHO-HAyYHYI0 KapTMHY MHUpa; O CTPOEHUN,
MHOT000pasmu M OCOOEHHOCTSIX OMOJIOTMUYECKUX CUCTeM (KJIeTKa, OpPraHu3M, IOIYJISIS,
BUJI, 6MOTE01IeH03, 61ocdepa); O BBIJAIOIINXCSI OTKPBITUSIX Y COBPEMEHHBIX MCCIeIOBaAHMSIX
B 6uosioruu;

O3HAKOMJIEHME  OOYYaloIMXCsl C MeToAaMM  TIO3HAaHUSI  SKMBOM  MPUPOJDI:
MCCIeIOBATEbCKUMIM  MeTofaMu OMOJIOTMYEeCKMX HayK (MOJIEKYJSIDHOM U KJIETOUHOM
OGMOJIOTMM, IMOPUOIOTUM Y GUOJIOTUM Pa3BUTHUS, TE€HETUKU U CEeJIEKIINU, OMOTEXHOIOTUN U
CUHTETUYECKOM OMOoJIOTMM, TIaJIEOHTOJIOTUMM, SKOJIOTUM); METOJaMM CaMOCTOSITeJTbHOTO
MpOBeJIeHNsT OMOJIOTMYECKUX MCCAeAOBaHMiI B jabopatopuu M B Tpupone (HabsomeHue,
u3MepeHue, SKCIIepMMEHT, MOJIeJIPOBaHME);

OBJIaZIeHVe OOYYAIOIIMMUCS YMEHMUSIMU: CAMOCTOSITEIbHO HAaXOAUTb, aHAJIM3UPOBATb U
MCIOJIb30BaTh 6M0JIOTMYECKYIO MHGOPMAINIO; MTOJIb30BAThCS 6110JI0TMYeCKOM
TEPMUHOJIOTHEN M CUMBOJIMKONM; YCTaHaBJIMBAaTh CBS3b MEXKIY pPasBUTHEM OMOJIOTUU WU
COIMAIbHO-9KOHOMUYECKMMM ¥ IKOJIOTMUECKMMM ITpoOJieMaMy uejIOBeUeCTBa; OIEHUBATb
MTOCTIEICTBMSI CBOEI MIeSITEIbHOCTY IO OTHOIIEHWIO K OKPY’KaloIlel IPUPOIHON Cpele,
COOCTBEHHOMY 3[I0POBbBIO U 3[JOPOBBIO OKPYSKAIOIIMX JIIOAEN; 0OOCHOBBIBATb M COOJTIOIATD
Mepbl MPOGUIAKTUKY MHGEKIMOHHbIX 3a00JieBaHMiA, TpaBuia TOBENEHUS B IPUPOMAE MU
obecrieueHst 6€30MaCHOCTY COOCTBEHHOM KU3HENESITETbHOCTY B UPE3BbIUAHBIX CUTYAIMSIX
MPUPOIHOTO ¥ TEXHOTE€HHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHble HayJHbIE
OTKPBITUS B 00/IaCTM OMOJIOT N,

pasBuTMe Yy OOYYalOImMXCS WHTE/UIEKTYaJbHbIX ¥ TBOPYECKMX CIIOCOOHOCTEN B
Mpoliecce 3HAKOMCTBA C BBIJAIOIIMMMCS OTKPBITUSIMU M COBPEMEHHBIMU MCCIEIOBAHUSIMU B
OMOJIOTUM, pelllaeMbIMU €0 MpobJjeMaMy, METONOJIOTMEN OMOJIOrMUYeCKOro MCC/IeOBaHMS,
MPOBEJEHNS]  SKCIIEPUMMEHTAJbHBIX  MCCAeNOBaHMM, pellleHus OMOJorMYecKux  3aad,
MOJIeJTMPOBAHMS OMOJIOTMYECKUX OOBEKTOB U MPOIECCOB;

BOCITMTaHME Y OOYYAIOIIMXCS [IEHHOCTHOTO OTHOIIIEHMSI K JKMBOM IIPUPOJE B 1I€JIOM U K
OTHEJbHBIM €€ OObeKTaM M SBJeHUsSIM; (OPMMUPOBAHME IKOJIOTUUECKON, TEeHETUUYECKO
I'PaMOTHOCTH, OOIIEN KYJbTYpbl MOBEEHNMSI B MIPUPOJIE; MHTErpaliuy eCTeCTBEHHO-HAyUHbIX
3HaHMIL;



npuobpeTeHme 06YYarOIIMMUCS KOMITETEHTHOCTH B palOHaIbHOM
MIPUPOMOIIOIb30BaHNM (COOJIOEeHe TIpaBWI TIOBEeIEHMss B IIPUPOMAE, OXPaHbl BUIOB,
9KOCUCTEM, OMocdepbl), COXpaHEHUM COOCTBEHHOTIO 3IOpPOBbsSl M 3[OPOBbSI OKPYKAIOIIMX
monein (cobmomennss Mep MpodWIaKTMKYM 3aboseBaHuil, obecrieyeHne 6e30MacHOCTH
SKMU3HEIEeSITeIbHOCTY B UPE3BbIUAMHBIX CUTYAIUSIX MPUPOTHOTO ¥ TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE MCIIOJIb30BaHMsI OMOIOTMUECKMX 3HAHUI ¥ YMEHMIA B TIOBCEITHEBHOM SKMU3HY;

COo3[laHMe YCJAOBUM [IJIT OCO3HAHHOTO BbIOOpPA OOYUAIOIIMMMUCS WHIUBUAYATbHOMN
00pa3oBaTeNIbHOM TPAEKTOPMM, CIIOCOOCTBYIOIIEN IMOCAeAyIoIeMy MTpodecCcroHaTbHOMY
CaMOOTIpeIe/IeHNIO, B COOTBETCTBUM C MHOMBUIYAJIbHBIMM MHTEpecaMy U IMOTPeGHOCTIMMU
peruoHa.

OGi1iee uMCIO YacoB, OTBENEHHBIX HAa M3y4deHMe OMOJIOTUM Ha YryOJeHHOM YpPOBHE
cpemgHero obiero obpasoBaHusi, coctasiser 204 yaca: B 10 xmacce - 102 vaca (3 yaca B
Hepneno), B 11 kimacce — 102 vaca (3 yaca B HeJiesio).

OT6op oOpraHM3alMoOHHBIX (GOpPM, METOIOB U CpPeACTB OOydyeHUs Guosorumn
OCYIIECTBJISIETCSI C YYETOM CHeluMduKM €ero CcoaepykaHus M HalpaBJIEeHHOCTM Ha
MIPOJIOJIKEHIE 6MOJIOTUYUECKOTO 06pa3oBaHMUS B OpraHm3anusax CpemHero
MpodecCcrOoHaILHOrO U BBICIIIEr0 06pa30BaHMS.

O6s13aTe/IbHBIM YCJIOBMEM TIPY 0OYUEHUYM OMOJIOTHM Ha YIJTyOJIEHHOM YPOBHE SIBJISIETCS
MpoBeJieHNe JIAabOPATOPHBIX M TMPAKTUYECKUX paboT. Takke yuyacTue OOYYAIOIIUXCS B
BBITIOJIHEHMM TIPOEKTHBIX ¥ YUeOGHO-MCC/IeOBATENbCKUX pPabOT, TeMaTMKa KOTOPBIX
OTpenesseTcsl YUYUTeJeM Ha OCHOBE MMEIOIIMXCS MaTepualbHO-TEXHUYECKUX DPECYPCOB U
MECTHBIX IPUPOIHBIX YCIOBUIA.

COJEP>XAHUE OBYYEHUSA

10 KJIACC

CopmepskaHue TMPOrpPaMMbl, BbIIEJIEHHOE KYpCU80OM, He BXOOUT B IPOBEPKY
rocymapcTBeHHoit utoropoit arrecrauuu (I'MA).

Tema 1. Buosiorust Kak HayKa

CoBpemeHHass OuosiorMss - KOMIUIEKCHas Hayka. KpaTkasg wuctopus pasBUTHUS
6uosniormu. bBuosorMueckme HaykKM ¥ u3ydaeMble MMM Tpobsiembl. DyHIaMeHTaTbHbIE,
MIPUKJIaIHbIE U TIOVCKOBbIE HAYYHbIE MCCJIEJOBAHNS B OMOJIOT M.

3HaueHMe 6MoOrUM B GOPMUPOBAHUM COBPEMEHHON €CTEeCTBEHHO-HAYYHOM KapTUHBI
mupa. IIpodeccun, cBg3aHHble C Ouosioruein. 3HaueHue OMOJOTUM B HPAKTUUECKOM
IeSATeIbHOCTY YejlIoBeKa: MeAuIMHE, CeJTbCKOM XO3SJCTBe, ITPOMbIIIIEHHOCTH, OXpaHe
TIPUPOIHI.

JdeMoHCcTpanumu

IMoptpetsi: Apuctotens, Teodpact, K. JIunneii, XK. b. Jlamapk, Y. Japsun, Y. I'apseii,
I'. Meugens, B. U. Bepuagckuii, Y. I1. Ilasnos, 1. 1. Meunukos, H. 1. Basunos, H. B.
Tumodeen-Pecobckuit, [I5k. Yorcon, @. Kpuk, /1. K. Besnses.

Tabmuupt u  cxembl: «CBs3p 6uosormu ¢ ApyrumMu  Haykamm», «Cucrema
6MOJIOTUUECKNX HAYK».

Tema 2. JKuBble cUCTEMBI ¥ UX U3yUYEHHUE

JKuBble cucrembl Kak TIpenMer wu3ydeHus: 6mosiormu. CBOMCTBA SKMBBIX CUCTEM:
eOVMHCTBO XUMMUUYECKOTO COCTaBa, MOUCKPETHOCTb U  I€JIOCTHOCTb, CJOXHOCTb W
YIIOPSIAOUYEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CaMOOpPTaHM3aIysl, CaMOBOCIIPOM3BEIEHNE,
paspa>kMMOCTh, U3MEHUYMBOCTD, POCT U Pa3sBUTHE.

YpoBHM oOpraHmsalMy SKUBbIX CUCTEM: MOJIEKYJISIPHbIN, KJIETOUHbINA, TKaHEBBIN,
OpPraHM3MeHHbI,  IOMYJSIIMOHHO-BUIOBOM,  9KOCUCTEMHBI  (OMOTeoleHOTUYECKUN),
6mocdepusbiit. [Tporieccsl, mpoucxopsime B KUBbIX cucTreMax. OCHOBHbBIE TTPU3HAKM JKUBOTO.



JKusap kak ¢opma cyilecTBoBaHMS MaTepuu. Hayku, usydaroiiye >KMBbIE CUCTEMbBbI Ha
Pa3HbIX YPOBHSIX OpraHM3alMMN.

N3yueHne skuBbIX cucteM. MeToasl 6uosiornyeckoii Hayku. HabmoneHne, nsmepenne,
9KCIIEPUMEHT, CUCTeMaTu3alus, MeTaaHaau3. [loHSITME O 3aBMCMMON ¥ HE3aBUCUMOM
nepemeHHon. [lnanupoBanme skcrepumenTa. IloctaHoBka M mpoBepka rumore3. Hysesas
rumnoTe3a. [loHsITME BBIOOPKM U €€ AOCTOBEPHOCTh. Pa3bpoc B OMOJOTMYECKUX TaHHBIX.
OlleHKa JOCTOBEPHOCTM TIOJTYUYEHHBIX Pe3yJIbTaTOB. [IpMUMHBI MCKaskKeHUSI Pe3ysIbTaTOB
skcrnepumeHnTa. [IoHSITHE CTaTUCTUYECKOTO TeCTa.

JdeMoHCcTpanumu

Tabmuiel 1 cxembl: «OCHOBHBbIE TIpM3HAKM KU3HU», «bBuosormueckme CUCTEMBI»,
«CBoiicTBa XMBOV Marepuu», <«YPOBHM OpraHm3alMu >KMUBOM Mpuponabl», «CTpoeHune
SKMBOTHOM KJIETKM», « TKaHU KUBOTHBIX», « CUCTEMBI OPraHOB UeJIOBEUECKOTO OpraHmu3ma,
«Buoreorenos», «brnocdepar, «MeTobl U3YyUEHUS JKUBO TPUPOIBI».

O6opynmoBanmue: JabopaTopHOoe OOOpymOBaHMe [JisSi TIPOBEAEHUs HaOJIOIEeHNH,
MU3MEpPEHMIi, SKCIIEPUMEHTOB.

IIpakTueckas pabora «licrosb3oBaHue pasIMUHbIX METOIOB NP U3YUEHUN SKUBBIX

CUCTEM».
Tema 3. Buosiorus kKjieTku
Krnerka - CTpyKTypHO-(QYHKIMOHA/IIbHASI €OVHUIIA JKUBOTO. VICTOpPUSI OTKPBITUS

kietku. Paboter P. I'yka, A. JleBenryka. Knerounass teopus (T. llIBann, M. llneigen, P.
BupxoB). OcCHOBHbIE TIOJIOSKEHMSI COBPEMEHHO KJIETOYHOM TEOPUM.

MeTtonbl MOJIEKYJISIDHOM M KJIETOYHOM OMOJIOTMM: MMKPOCKOIMS, Xpomarorpadus,
anekTpodope3, MeTOJ MeUeHbIX aToOMOB, AuddepeHIMabHOE [eHTPUGYTrMpoBaHue,
KYJIbTUBMPOBaHME KJIETOK. M3yueHue (pukCupo8aHHbiX KA€moK. DIEKTPOHHAS MUKPOCKOIIMSL.
Konepokanvras mukpockonus. Bumanvhoe (npustcuzneHHoe) uzyuetue Kaemox.

JdeMoHCcTpanumu

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. llnennen, P. Bupxos, K. M. bap.

Tabauiel u cxembl: «CBETOBOM MUKPOCKOIT», « DJIEKTPOHHbBI MUKPOCKOI», «McTopust
Pa3BUTHUS METOJIOB MUKPOCKOIIUI».

O6opymoBaHMe: CBETOBOJ MUKPOCKOIT, MUKPOIIpeIapaThl paCTUTETbHBIX, JKUBOTHBIX U
6GaKTepuabHBIX KJIETOK.

IIpakTHueckas padora «V3yueHne MeTOIOB KJIETOUHONM GMOOrMM (XpomaTorpadusi,
anekTpodopes, AuddepeHinanbHoe eHTpUdyrupoBanue, [TLP)».

Tema 4. XuMuyeckasi opraHm3anus KJIeTKu

XMUMUYECKUI COCTaB KJIETKU. MaKpo-, MUKpPO- U yJIbTPaMUKpPO3JeMeHThl. Boma u eé
pOJIb KaK pacTBOPUTEJISI, peareHTa, yyacTue B CTPYKTYPUPOBAHUYM KJIETKU, TEIJIOPErYIISIIINA.
MuHepasibHble BeIleCTBa KJIETKM, UX OMOJornYeckas poJib. POsb KaTMOHOB M aHMOHOB B
KJIETKE.

Opranmueckme  BeIlecTBa  KJIETKU.  buosormyeckue  TOJMMeEpbL.  benkm.
AMMHOKUCJIOTHBIN cocTaB 6eykoB. CTPYKTYpbl 6eKOBOM MoJieKyJbl. [lepBuyHas cTpykTypa
6enKa, MenTUAHAs CBSI3b. BTOpuYHasi, TpeTUUHasi, YeTBEPTUYHASI CTPYKTYpbI. JleHaTyparms.
CaoiictBa 6enkoB. Kiaccndukarys 6eykoB. buosornyeckne dbyHKimm 6eakoB. [IpuoHot.

YrneBoapl. MoHOCaxXapuibl, AMCaxXapuabl, OJIUrocaxapuabl U mosmcaxapuabl. OOt
IJIaH CTPOeHus ¥ (U3UKO-XMMMUUECKMEe CBOMCTBA YIJIEBOHOB. buosiormyeckne GyHKIMU
YIJIEBOMIOB.

JIutmppl.  T'mppodunbHO-rMApodoOHBIEe  cBovicTBa. Krnaccudukamuss  ammmaos.
Tpurmmuepunpi, dochoaunmuabl, BOCKM, CTepouabl. buosiormueckue QGYHKUMM JIUTUIOB.
O61me cBOMCTBA GMOJIOrMYECKUX MEeMOpaH — TeKyueCTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MTOTYyTTPOHUIIAEMOCTb.



Hyxneunossie kuciaotsl. [THK 1 PHK. Ctpoenne HykienHoBbix KUCJIOT. HykneoTupl.
[Mpyuuyn komruiementapHoctu. [IpaBmwio Yapradda. Ctpykrypa [JHK - nBoitHast crimpaib.
Mectonaxoskaenmue u 6uonornueckue byukuyyu [ITHK. Buabt PHK. @yukim PHK B kitetke.

Crpoenne mosekynbl AT®. Makpospruueckue cBsisu B MoJjiekyyie ATO.
buonornueckne dyukimmu AT®. BoccraHOB/IeHHbIE MEPEHOCUMKY, X (GYHKIUM B KIIETKE.
Upyzue wHykneosuompugocpamovt (HT®D). CexkBenupoBaume [IHK. Memodsi zenomuxku,
MPAaHCKpunmomuKu, NpomeoMuKU.

CrpykTypHast 6uosorusi: 6uoxumMmmdeckue u 6modusndeckre UCCIeJOBaHUSI COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJIEKYyJ. Modenuposarue cmpykmypbl U yHKyut
6uomMonexyn u ux komniekcos. Komnvsromephotii dusatin u opeasudeckuii cuHmes 6GUoMOAEKYII
U UX HENPUPOOHDBIX AHAJI0208.

JdeMoHCcTpanumu

IToprpetsi: JI. Ilomuur, Ix. YorcoH, ®@. Kpuk, M. Yunkuuc, P. @panxmmu, O.
Comnrep, C. IIpysunep.

HOuarpammbl: «Pacrpemenienne XMMUYECKMX 3JIEMEHTOB B HEKMBOW TMPUPOIE»,
«Pacripenenenne XMMUIECKNX 3JIEMEHTOB B SKMBOW TIPUPOIE».

Tabnuiel 1 cxembl: «Ilepyonnyeckast Tabauia XMMUYECKUX JIEMEHTOB», «CTpoeHne
MOJIEKYJIbI BOAbI», «BelectBa B cocraBe opraHu3sMoB», «CTpoeHMe MOJIEKYJIbI Oeska»,
«CTpyKTYypbI OETKOBOI MOJIEKYJIbI», « CTpOEHMe MOJIEKYJT yIJIeBOoOB», «CTpoeHe MOJIEKYJT
munuaoB», «HyknenHoBbie KUCIOTEI», «CTpoeHne mosekybl ATD».

O6opymoBaHye: XMMUIecKast Iocyia u 060pyIoBaHue.

JlaGopaTtopuast pab6ora <«OG6HapykeHue O€IKOB C IIOMOIIbI0 KaueCTBEHHbBIX
peaxkiuiny.

JlaGopaTtopHast pa6ora «licciemoBaHye HYKJIEMHOBBIX KUCJIOT, BbIIEIEHHBIX U3
KJIETOK Pa3IMYHBIX OPTaHMU3MOBY.

Tema 5. Ctpoenue u GyHKIMM KIETKA

Tumbl  KJIETOK: 9yKapMOTHUUeCKast M TPOKapMOTHUUECKas. CTpyKTypHO-
(yHKIIMOHAIbHBIE 0OPa30BaHMST KJIETKH!.

CTpoeHre MpOKapMOTUUECKON KeTKU. KileTouHas cTeHKa OakTepuii U apxei.
OcobGeHHOCTM CTPOEeHMST TeTepOTPOGHONM U aBTOTPODHOI MTPOKAPUOTUUECKUX KJIeTOK. MecTo
" POJIb IIPOKAPHUOT B OMOIIEHO3aX.

Crpoenre ¥ (GYHKIMOHMPOBAHME 3SyKapMOTMUeCKOM KiaeTku. I[lmasmarmueckast
Memb6paHa (twtasmasiemma). CTpyKTypa Ijla3MaTMueckon meMOpaHbl. TpaHCIOPT BeIecTB
yepe3 IUIa3MaTMYECKylI0 MeMOpaHy: maccuBHbIM (muddysus, obieruéHHas auddysus),
aKTUBHBI (TIEPBUYHBIA ¥ BTOPUYHBINA aKTUBHBIM TpaHCIOPT). [loaympoHniiaeMocTb
MeMOpaHbl. PaboTa HaTpuil-KaJIMEBOIO HACOCA. OHIOLMUTO3: HMHOLMTO3, (HarouuTos.
Oksommro3. Kierounas crenka. CTpykTypa M (QYHKIMM KJIETOUYHOM CTEHKU PpaCTEHUH,
rpuboB.

Hutonnasma. Lurtosonb. Liutockesner. [IBuskeHue LuTOmaasMbl. OpraHoumbl KJIETKMU.
OnHoMeMbOpaHHbIE OpraHOMABI KJIETKM: SHAomuiasMatudeckas cetb (IDIIC), ammapar
Combmasku, JM30COMBI, UX CTpoeHMe U GyHKIMKU. B3aMMoCBSI3b OZHOMEMOpPAHHBIX
opraHousioB KieTku. CTpoeHue rpaHyJISIPHOTO PeTUKyIymMa. Mexanusm Hanpaenenus 6enkos
6 OJIIC. Cunre3 pactBopumbix 6enkoB. CHHTe3 KJIeTOUHbIX MembOpaH. [yamkuit
(arpaHyJIIpHBIN) 39HOOIUIA3MaTMyeckuit peTukyayMm. CekperopHas QYHKIMS —armapara
Tonbmxu. Moduguxauus 6enxos 8 annapame I'onvoxcu. Copmuposka 6enko8 8 annapame
Tonvdscu. TpaHcopT BelecTB B KieTKe. Bakyosm pacTuTeNbHbIX KIeTOK. KiieTouHbIN COK.
Typrop.

[TonyaBTOHOMHbBIE OpPraHOWAbI KJIETKU: MUTOXOHIpMMU, TutacTuabl. IIpoucxoscoenue
mumoxoudpuii u naacmud. Cumbuozenes (K.C. Mepeasckoackuti, JI. Mapeynuc). Ctpoenue u
GOYHKIMM MUTOXOHAPWUI U TacTui. [lepBuuHble, BTOpPUYHBIE ¥ CJIOKHBbIE TUIACTU/IbI



(bOTOCHMHTE3UPYIOIIMX 3YKApMOT. XJIOPOILJIACTbI, XPOMOIUIACTBI, JIEMKOIUIACTBI BBICIINX
pacTeHuii.

Hemem6panubie opraHounbl kiaetku CTpoeHne U (QyHKUMM HeMeMOpPaHHBIX
OpraHouJIoB KJIeTKU. Pubocombl. I[Ipomescymounsie ¢uramenmot. MukpoduiameHThbI.
AkmuHosble  Mukpogunamernmol.  MblllleuHble  KJIETKU. AKMuHO8ble  KOMNOHEHMbl
HembluleuHblx kaemok. Mukporpyboukn. Kierounbni 1eHtp. CTpoeHue wu JIBUKEHME
KITYTUKOB M pecHuYeK.  Mukporpybouku  mmroriasmbl.  LlenTpuonb.  Benku,
accoyuuposaxHvle ¢ Mukpoguramenmamu u mukpompyobouxkamu. MomopHuvie 6enku.

SIapo. Ob6osouka siIpa, XpOMaTHH, KapyoIuiasmMa, SIAPBIIIKY, X CTpoeHue U (QyHKINN.
SlmepHblii  Ge/JIKOBbIM  MaTpuKC. [IpoCTpaHCTBEHHOE  pacIlOIO’KeHMe XpOMOCOM B
mHrepdasHoMm simpe. DyxpomamuH u z2emepoxpomamud. benku XpoMaTuHa - TUCTOHBI.
Lunamuka sdepHoli o6o10uku 8 mumose. Sl0epHuiti mpaHcnopm.

Knerounbie Brmouenust. CpaBHUTEIbHAs XapaKTEPUCTMKA KJIETOK  3YKapuoOT
(pacTuTeIbHOM, SKUBOTHOM, TPUOHOIA).

JdeMoHCcTpanumu

[Toptpetsi: K.C. MepeskkoBckuii, JI. Maprysmc.

Tabmuiel 1 cxembl: «CTpoeHMe 3yKapMOTUUECKON KJIeTKu», «CTpoeHue >XMBOTHOM
Ki1etku», «CTpoeHMe pacTUTeIbHON KiIeTku», «CTpoeHume MUTOXOHAPUM», «SIapo»,
«CTpoeHne MpOKapUOTUIECKON KIETKUY.

O6opymoBaHMe: CBETOBOV MMKPOCKOI, MUKPOIPENapaTbl PaCTUTEbHBIX, SKMBOTHBIX
KJIETOK, MMKPOIIperapaTbl 0aKTepUaIbHbIX KJIETOK.

JlaGopaTopHast padora «/3yueHue CTpOeHMsI KJIETOK PasIMUHbIX OPraHU3MOB».

IIpakTHueckas padora «Vi3yueHue CBOMCTB KJIETOUHOM MeMOpaHbI».

JlaGopaTopHass pabora «VcciemoBaHue IUIa3MOM3a M JeIUIa3MoJIM3a B
PaCTUTEIbHBIX KJIETKAX».

IIpakTnueckass pa6Gora «l3yueHue [BVDKEHUS IIMTOILUIa3Mbl B PaCTUTETbHBIX
KJIETKax».

Tema 6. O0MeH BelleCTB U MpeBpallieHNe 3HEPTUN B KJIeTKe

AccuMmianust M IUCCUMMJISIIMSL — JBE€ CTOPOHBbI MeTabosm3ma. Tumbl oOGMeHa
BEIIIeCTB: aBTOTPO(MHBIN U reTepoTpodHbIl. YUacTue KUCIOpoAa B OOMEHHBIX IMpoIleccax.
OHepreTuueckoe obecrieueHne KiaeTku: mnpeppamieHe AT® B o0OMeHHBIX IpoIeccax.
depMeHTATUBHBIN XapaKTep peakiuil KJIeTOYHOro Metabosmsma. DepMeHThI, X CTpOEHME,
cBoiicTBa U MexaumsM geictBusi. Kobepmentsl. OTanums (GpepMeHTOB OT HEOPraHUMYEeCKMUX
KaTaJM3aTOpPOB. DBeNIKM-akTuMBaTOpPbl U OEIKU-MHTUMOUTOPBI. 3aBUCUMOCTb  CKOPOCTU
(bepMeHTaTMBHBIX peaKIMii OT Pa3IMUHbIX (haKTOPOB.

[TepBUYHBIN CHMHTE3 OpPraHMYECKMX BEIIeCTB B KieTke. DoTocuHTe3. AHOKCUZEHHDIU U
OKcuzeHHblll ¢pomocunme3 y 6akmeputi. Ceemocobuparowjue nuzmeHmol U NU2MEHMbl
peakyuoHHoz2o yewmpa. Ponb XJIOpoIuiacToB B mpoiiecce dhotocuHTe3a. CBeTOBast ¥ TEMHOBAsI
dasbl. Domodwixarue, Cs, Cy. u CAM-munet pomocurmesa. [TpogyKTMBHOCTb GOTOCUHTE3A.
Biustaue pasnmuHbIx (akKTOpPOB Ha CKOPOCTh (hoTocHHTe3a. 3HaueHne GOTOCUHTE3A.

XemocunTe3. PasHoob6pasue OpraHM3MOB-XeMOCHMHTETMKOB: HUTPUDUIIMPYIOLIE
6GakTepun, keye300aKkTepun, cepodaKkTeEPUN, BOJOPOIHbIE OakTepUM. 3HAaUEHMEe XeMOCUHTEe3a.

AmnaspoOHble opraHum3mbl. Bunmbl Opokenus. I[IpomykTbl OpOKeHUSI U UX
MCITOJIb30BaHMEe YeJIOBEKOM. AHA9POOHbIE MUKPOOPTaHU3MbI KaK OOBEKTHI OMOTEXHOJIOTUY U
BO30yauUTeNn 6oJie3HeN.

AbspobHble OpraHusMbl. ITambl SHEPreTUUYECKoro oobmMeHa. [1oAroToOBUTENbHBIN STail.
['nmukoms - 6ecKUCIOPOIHOE pacIlleIVIeHVe TJTFOKO3bI.

Buonornueckoe oOKucjaeHMe, WIM KJIETOUHOe mAbIxaHue. Pojib MUTOXOHIpUI B
mporeccax 6uosiormyeckoro  okuciaenus. Luknnueckme peakuyy.  OKMUCIUTENTbHOE
dbochopummpoBanne. Iuepaus membpanHozo zpaduenma npomoros. Cunmes ATD: paboma



npomouHoli AT®-cunmaswvl. TlpenmyiiecTBa aspoOGHOTO MyTM oOOMeHa BeIIeCTB Iepe
aHa3pOOHBIM. D(PHEKTUBHOCTh SHEPTETUYECKOTO OOMEHa.

JdeMoHCcTpanumu

IToprpetsr: k. Tlpuctim, K. A. TumwmpszeB, C. H. Bwunorpagckui, B. A.
Ourenbrapar, I1. Mutuesn, I'. A. 3aBapsuH.

Tabmuiel u cxembl: «DOTOCKHTE3», « DHEPreTUUECKUil 0bMeH», «buocunTes 6ejka»,
«Crpoenne pepmeHTa», « XeMOCUHTES».

O6opymoBaHMe: CBETOBOVM  MMKPOCKOI, OOOpymOBaHME [JisI  IPUTOTOBJIEHUS
MTOCTOSTHHBIX ¥ BpEMEHHBIX MUKPOITIPENapaToB.

JlaGopaTtopHast pa6ora «lI3yuyeHnme KaTaJIMTUUECKOV aKTMBHOCTM (pepMeHTOB (Ha
MpUMepe aMuIasbl MM KaTaiasbl)».

JlaGopaTtopHast pabora «VsyueHre (epMEeHTaTMBHOTO pacCIIelIeH!sT IepoKCHUIa
BOZIOPO/Ia B PACTUTEbHBIX U SKMBOTHBIX KJIETKAX».

JlabopaTopHast pabora «CpaBHeHMe PoIeccoB (HOTOCUHTE3A U XEMOCHHTE3a».

JlabopaTopHas pa6ora «CpaBHeHMe ITPOLECCOB OPOSKEHMS U IbIXAHUSI».

Tema 7. HaciiencrBeHHass MHQOpPMAaIUS ¥ peain3anys eé B K/IeTKe

Peakumm marpmMyHOro cuHTe3a. [IpMHIMI KOMIUIEMEHTAPHOCTM B PeaKIMsIX
MaTPUUHOI'O CMHTe3a. Peanusanus HaciaeqCcTBeHHON uMHpopMauyyu. ['eHeTMUYecKuii KoM, ero
cBoiicTBa. TpaHckpunumsi - wmarpuuHbii cuHTe3 PHK. TlpuHuMnbl TpaHCKpUITIVN:
KOMIUIEMEHTApHOCTb, AHTUIIAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Co3pesanue mampuuHbix
PHK & sykapuomuueckoti kiemke. Hexodupyrouwue PHK.

Tpaucnsauus u eé stamnbl. Yuactue TpaHcrnopTtHbix PHK B 6uocunTese 6eka. Y cjioBus
6mocuHTe3a 6enka. KomypoBanme aMMHOKMCIIOT. Posib pbocom B 6MoCHHTe3e GesKa.

CospemenHble npedcmaesneHus o cmpoeHuu 2eHos. OpraHusanysi reHoMa y IMpOKapuoT
" 9YKapuoT. Perymsiims akTMBHOCTM I'€HOB y MpOKapuoT. ['nroresa onepona (. XKakoob, K.
Mano). MonekynspHvle MexaHu3Mbl 3KChpeccuu 2eHos y 3aykapuom. Ponb xpomamuwna 8
pezynayuu pabomoel 2eHo8. Perynaimusi oOMeHHbIX TIPOILIECCOB B KieTke. KieTouHbIn
rOMeOoCTas.

Bupycol — HekieTouHble (JOPMBI SKM3HM U O0OUTraTHBIE MmapasuTbl. CTpoeHre MPOCThIX
" CJIOKHBIX BUPYCOB, PETPOBUPYCOB, 6akTepuodaros. JKusnennwviii yuka JJHK-codepxcawyux
seupycos, PHK-codepxcawiux eupycos, 6akmepuogazos. QObpamuas mpaHCKpunyus,
pesepmasa, unmezpasa.

Bupychble 3aboseBaHusI 4esoBeKa, SKMBOTHbIX, pactenumir. CIIN]I, COVID-19,
COIMaJIbHbIE I MEIUIIMHCKYE TTPOOIEMBI.

Buoungopmamuka: ummeepauyus u amanuz OGoavwiux maccueosd («bigdata»)
CmMpykmypHbsiX Ouonozuveckux JaHmHbiX. Hanomexwonozuu e 6uonozuu u meduyuHe.
Ilpozpammupyemuie pynkyuu 6enxkos. Cnocobvl docmasku sekapcms.

JdeMoHCcTpanumu

IMoptpetsi: H. K. Konbiios, /. Y. VIBaHoBCcKuii.

Tabmuiel u  cxembl: «buocuHres 6enka», «['eHeTmueckmii kKom», «Bupychi»,
«baktepuodarn».

IIpakTueckas padora «Co3maHne MO BUPyCa».

Tema 8. JKu3HeHHDIN HUKJI KJIETKA

Knerounbit 1mki, ero mepuonsl u peryiasuus. Murepdasa m mutos. OcobeHHOCTH
MpOIeCCOB, TMpOTeKamolMx B  uHTepdase. IlogroroBka KJIETKM K  JI€JIEHUIO.
[TpecunteTnyeckuimt  (MOCTMUTOTUYECKNI),  CUHTETUYECKMII U  TTOCTCUHTETUYECKUIA
(TpeMUTOTHYECKMIT) TepUObI MHTEP(DA3bI.

Marpuunbin  cunte3 THK - perumikanms. [lpuuanuyner  permmkanmy  JTHK:
KOMIUIEMEHTApHOCTb, TIOJIYKOHCEPBAaTMBHBIM CUHTE3, aHTUIAPa/UIeJIbHOCTh. MexaHu3sMm
permmkar - [THK.  Xpomocombl. Ctpoenme xpomocom. Tesomepsl M Tejomepasa.



XPpOMOCOMHBIV HAOOP KJIETKM — KapuUOTUIIL. [IUTTIOMIHBIN U TalIOUIHbIA HAOOPbI XPOMOCOM.
['omosniornunbie xpoMocoMbl. [10/I0BbIe XpOMOCOMBI.

Henenne knetku — Muto3. CTaauy MMUTO3a U MIPOUCXOJSINNME B HUX MPOIECChl. TUITbI
vuto3a. Kaprnokuues u 1iutokuHes. bronornueckoe 3HaueHne MUTO3a.

Perynsiiiyuss MUTOTMUECKOTO HMKJIA KIeTKU. [Iporpammupyemasi KjaeTodyHasi Tubesb —
arorTos.

Knerounoe sampo, Xpomocombl, (QYHKIMOHaJbHASI TreHOMMKA. MexaHusmol
npoaugepayuu, ouggpeperyuposku, cmaperusa u zubeau xkaemox. «Llugposas kremka» -
6uourHgopmamuueckue modenu yHKYUOHUPOBAHUS KNEMKU.

JdeMoHCcTpanumu

Tabmuiel 1 cxembl: «)KM3HEHHDBIV UK KIETKU», «Mutos», «CTpoeHne XpomMoCOM»,
«Permmukanmsa JTHK».

O6opymoBaHye: CBETOBOM MUKPOCKOII, MUKpOIIpernapartbl: «MKUTO3 B KJIeTKaX KOpeIKa
JTyKa».

JlaGopaTopHast padora «/3yueHne XpoOMOCOM Ha TOTOBBIX MUKpOIIpernaparax».

JlaGopaTopHast pabora «Ha6mofneHne MnTo3a B KJIeTKaX KOHUYMKA KOpeIlKa jyka (Ha
TOTOBBIX MMKpOIIpenaparax)».

Tema 9. CTpoenne u GyHKUMM OPraHN3MOB

Buonornueckoe pasHoo6pasue opraHusMoB. OIHOKJIETOUHbIE, KOJIOHMAJIbHbIE,
MHOTOKJIETOYHbIE OPTaHU3Mbl.

OCOGeHHOCTM CTpOEHUMS WU JKU3HENESITEIbHOCTM OFHOKJIETOYHBIX OPraHM3MOB.
bBakrepun, apxeu, OJHOK/IETOUHbIE TPUObI, OJHOKJIETOUYHbIE BOAOPOC/IN, APYTrUe MPOTUCTHI.
KononnanbHbie opraHn3mbl.

B3arMocBsi3b 4acTell MHOTOKJIETOYHOTO OpraHusMa. TKaHM, OpraHbl M CUCTEMBbI
opraHoB. Opranusm Kak eauHoe 1ejoe. 'omeocras.

Tkauu pactenuit. Tumbl pacTUTENbHBIX TKaHEM: O0OpasoBaTesibHasl, ITOKPOBHAas,
MIPOBOZSIIAsI, OCHOBHasI, MexaHnueckast. OCO6eHHOCTM CTpoeHMsl, QYHKINIA U PACIIOIOKEHNS
TKaHel B OpraHax pacTeHWUIA.

TkaHM KMBOTHBIX ¥ 4YeJIOBEKAa. TWIbl SKMBOTHBIX TKaHEN: SMUTEIMaIbHAas,
coeVHUTEJIbHAS, MblIllIeuHasi, HepBHas. OCOOEHHOCTM CTPOeHMSsT, GYHKIMI U PACIIOIOKEHNST
TKaHel B OpraHax >KMBOTHBIX U YeJIOBEKaA.

Opranbl. BereraTvBHbIe M TreHepaTMBHBbIE OpraHbl pacTeHuit. OpraHbl M CUCTEMBI
OPraHOB KMBOTHBIX U YesioBeKa. DYyHKIMM OPraHOB U CUCTEM OpPraHOB.

Onopa Tema oprauusmoB. Kapkac pacrenmit. CkejieTbl OTHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX SKMBOTHBIX. Hapy>kHbII ¥ BHYTpeHHMI ckejieT. CTpoeHMe ¥ TUIIBI
COeqUMHEeHNsT KOCTe.

IBu>keHne oOpraHusmoB. [IBUsKeHMEe OFHOKJIETOUHBIX OpraHM3MOB: aMEeOOMIHOE,
KI'YTUKOBOE, pecHMYHoe. [IB/KeHVe MHOTOKJIETOYHBIX PAaCTEeHMI: TPOMMU3Mbl M HACTUMN.
IIBIsKeHre MHOTOKJIETOUHBIX JXMBOTHBIX ¥ YeJIOBeKa: MbIllleyHass cucteMa. Pediekc.
CkeJieTHbIE MBIIIIIBI ¥ UX paboTa.

[Tutanme opranmsmosB. [lorsoiieHne BOAbI, YIVIEKMUCJIOTO Trasa ¥ MUHEPATbHBIX
BEIIeCTB pacTeHusiMu. [IuTaHuMe SKUMBOTHBIX. BHYTPUIIOIOCTHOE ¥ BHYTPUKJIETOUYHOE
nmuieBapenye. [IuTaHue MO3BOHOUHBIX SKUMBOTHBIX. OTHOeNbl NUIEBAPUTEIBHOTO TpaKTa.
[TumieBapuTenbHbIe kese3bl. [IuilieBapuTebHas cUCTeMa YeaoBeKa.

Ibpixanue opraHusMmoB. JlpixaHue pactenmit. JlpixaHue >XMBOTHbBIX. [Iuddysus rasos
yepe3 MOBepXHOCTb KjaeTku. KoskHoe mpixaHme. JIpixaTesbHasi MOBEPXHOCTb. JKabepHoe u
JIEroYyHOoe [bixaHue. JIpIXaHye ITO3BOHOYHBIX >KMBOTHBIX ¥ UeJOBeKa. OBOJIOLMOHHOE
YCJIOKHEHME CTPOEHMSI JIETKUX MMO3BOHOYHBIX KMBOTHBIX. JIbIXaTejbHasl CUCTeMa 4esoBeKa.
Mexauusm BeHTWISIMM JIETKUX Vy TITUIL M MJIEKONUTAIONMX. Perynsums mbixaHus.
JIIpixaTesbHble OO'bEMBI.



TpaHcriopT BelecTB y opraHu3sMoB. TpaHCHIOPTHbIE CUCTEMBI pacTeHmit. TpaHCIOPT
BelleCcTB Yy JXMBOTHbIX. KpoBeHOocHast cucrtema U e€ opraHbl. KpoBeHocHas cucrema
MMO3BOHOYHBIX JXMBOTHBIX ¥ uesioBeka. Cepille, KPOBEHOCHBbIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIeHsl. DBOJIIOLMOHHBIE  YCJIOXXHEHUSI CTPOEHMSI KPOBEHOCHOW CUCTEMBI
MMO3BOHOYHBIX KMBOTHBIX. PaboTa cepiiia 1 e€ perysisiims.

Boigenenne y opraHusmoB. Bbigenenue y pacteHwmit. BbineneHue y SKMBOTHBIX.
CokpatutenbHble Bakyonu. Opranbl BbimeseHus. DwibTpaumsi, cekpelys U oOpaTHOe
BCAacblBaHME KaK MeXaHM3Mbl pabOTbl OpraHoB BbiAeseHus. CBsS3b TIOJIOCTM Tejla C
KPOBEHOCHOW ¥ BbIJEIUTEIbHOM CUCTeMaMM. BbifeneHne y IMO3BOHOYHBIX JXMBOTHBIX U
yesoBeka. [loukn. Crpoenme u QyHKUMOHMpoBaHMe HedpoHa. OOpasoBaHMe MOYM Y
YyeJioBeKa.

3ammTa y opraHusMoB. 3alliMTa y OZHOKJIETOUYHBbIX OopraHusMoB. Criopbl GakTepuin u
IMUCTBl TPOCTEMIIMX. 3aliuMTa Yy MHOTOKJIeTOYHbIX pacteHmit. Kytukyna. Cpepncrsa
IMACCUBHOM Y XMMMUUYECKOM 3a1lUThl. DUTOHIINIDI.

3ammTra y MHOTOKJIETOYHBIX SKMBOTHBIX. ITOKpOBBI M MX TMPOM3BOAHbBIE. 3aluTa
opranusMa OT OoJsie3Heit. ViIMMyHHast cucreMa uesjoBeKa. KJeTOUHbBII ¥ T'yMOPabHbINA
UMMYHUTET. BpOKOEHHBI ¥ TPUOOPETEHHBIN CreuuGUIecKuin MUMMYHUTET. Teopus
KJIOHaJIbHO-ceslekKTuBHOro umMmmyHutera (I1. Opmux, @®. M. DBepuer, C. Tonerasa).
BocnammrenbHbie OTBETbI OPraHM3MoOB. Posib BPOKIEHHOTO MMMYHUTETa B PasBUTUM
CUCTEMHbBIX 3a00JIEBaHMIA.

Pasgpa>kuMOCTb ¥ peryssiuysi y OpraHu3MOB. PasgpakuMOCTb Y OJHOKJIETOYHBIX
opranusMoB. Takcucel. PasmpaskuMocTb U peryssiuysi y pacteHuit. PocToBbie BerecTBa U nx
3HaYeHMue.

HepsHag cucrema 1 pedJieKTOpHas peryssdius y >XMBOTHbIX. HepBHasi cuctema u eé
OTHeJIbl. DBOJIIOLMOHHOE YCIOXKHEHME CTPOEHMS HEPBHOM CUCTEMbI Y XMBOTHBIX. OTHesb
TOJIOBHOT'O MO3T'a TTO3BOHOYHBIX KMBOTHbBIX. Pediekc 1 pediiekTopHas nyra. besycioBHble 1
yCJIOBHbIE pedIIeKChI.

['ymopanbHasi perysasiuys M SHIOKPUHHASI CUCTEMA SKMBOTHBIX M desioBeKka. »Kesesbl
SHIOKPMHHOM CUCTEMbI M UX TOPMOHBI. JleicTBMe TOPMOHOB. B3auMMOCBSI3b HEPBHON U
SHIOKPUMHHOM cucTeM. ['MnoTasamo-runodmsapHast CUCTeMa.

JdeMoHCcTpanumu

IToptper: N. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OHOKJIETOUHbIE BOJOPOCIN», «MHOIOK/IETOUHbIE BOJOPOC/IN»,
«BakTtepun», «IIpocrenmme», «OpraHbl LBETKOBbIX pacTeHui», «CuUCTeMbl OpraHOB
MMO3BOHOYHBIX >KMBOTHBIX», «BHyTpeHHee CTpOeHMe HaceKOMbIX», «TKaHM pacTeHMi»,
«KopneBbie cucrembr», «Crpoenmne crebssi», «CTpoeHMe JIMCTOBOM IUIACTMHKU», «TKaHM
SKMBOTHBIX», «CKesieT yesoBeKa», «[IuieBapurenpHas cucrteMa», « KpoBeHOCHast cucremay,
«JlpixatenbHast cucrema», «HepBHasi cucrema», «Koska», «MbilleuHas cucremay,
«BbigenmurenpHas  cucremar»,  «OHIOOKpMHHas  cuctema», «CTpoeHMe  MBIIIIIIBI»,
«Mmmynnrter», «Kumeunonosmoctubie», «Cxema mnuTaHus pacTeHuit», «KpoBeHOCHbIe
CUCTEeMbl ITO3BOHOUYHBIX JKUBOTHBIX», «CTpoenme ruapbl», «CTpoeHMe IUIaHAPUM»,
«BHyTpeHHee cTpoeHMe HoxkaeBoro uepssi», «HepBHast cucrema poib», «HepBHas cucrema
narymku», «HepBHast cucrema mnpecMbIkatommxcs», «HepBHas cucrema mmuiy», «HepBHas
cucTeMa mjekonuratonyx», «HepBHas cucrema uenoBeka», «Pederc».

O6opymoBaHMe:  CBETOBOM  MMKPOCKOI,  MMKPOIpEenapaTbl  OJHOKJIETOYHBIX
OpraHM3MOB, MMKPOIIpenaparbl TKaHel, PAKOBMHBI MOJITIOCKOB, KOJIJIEKIIMM HACEKOMBIX,
UTJIOKOXXUX, JKMBbIE SK3eMIUIIPbl KOMHATHBIX pacTeHMi, repOapmy pacTeHMI pasHbIX
OTHEJIOB, BJAXHbIE TIpernapaTbl JKMBOTHBIX, CKeJIETbl IMO3BOHOYHbBIX, KOJIIEKIUNU
6eCITO3BOHOYHBIX SKMBOTHBIX, CKeJIeT 4YeJloBeKa, OO0OpyIOBaHME [JIsI JAEeMOHCTpaIluu
MMOYBEHHOT'O ¥ BO3MYIIHOTO MUTAHMS PACTEHMI, pacIIeIvIeHus KpaxMaja U OeJKOB IO
neiictBueM (epmMeHTOB, O00OOpyHOBaHMe [Jisi HEeMOHCTpPAlMM OIbITOB 10 M3MEPEHUIO



SKM3HEHHOW €MKOCTM JIETKMX, MeXaHM3Ma [bIXaTeJIbHbIX [BVKEHUIA, MOJEIM TOJIOBHOTO
MO3Ta Pa3INYHbIX SKMBOTHBIX.

JlaGopaTopHast padoTra «/3yueHne TKaHel pacTEHMII».

JlaGopaTopHast padora «/3yueHne TKaHel SKMBOTHBIX».

JlaGopaTopHast padora «/3yueHne opraHoB I[BETKOBOT'O PaCTEHMSI».

Tema 10. PasmHOKeHMe ¥ pa3BUTHE OPraHN3MOB

®opmbl pasMHOKEHMSI OpPraHM3MOB: Oecriosioe (BK/IIOYasi BEreTaTMBHOE) U ITOJIOBOE.
Bunpl 6ecriosioro pasMHOXKeHMsT: TIOUKOBaHMe, CIIOPYJISIus, hparMeHTalsi, KJIOHMPOBaHMeE.

ITonoBoe pasmHokeHue. [losoBele KjeTku, uau ramerbl. Meios. Craguu Meiiosa.
[ToBenmenmne xpomocom B Meiio3e. Kpoccunrosep. buosormueckuit CMbIC/I Me103a 1 ITOJIOBOTO
nporiecca. Meio3 1 ero MecTo B KM3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensapoppiiiieBoe pasBuTue. ['ameroreHes Yy JKMBOTHBIX. IlojioBble >kesie3bl.
O6pasoBaHne 1 pasBUTHE MOJOBLIX KiIeToK. CrnepMaToreHes u ooreHe3. CTpoeHMe MOJIOBbIX
KJIETOK.

OrtogoTBOpeHMe 1 3MOPMOHAIbHOE pa3BUTHE XXUBOTHBIX. CIIOCOOBI OTUIOAOTBOPEHMS:
Hapy>kHOe, BHyTpeHHee. [lapTeHOreHes.

NunuBuaoyasbHOe pasBUTME OPraHM3MOB (OHTOTreHe3). DMOpPMOJIOTMSI — HayKa O
Pa3sBUTUM OpraHmusMoB. Mopgozenes — o0Ha u3 2nasHvix npobaem smbpuonozuu. Konyenyus
Mopcpozenos u modenu mopgozeneza. Cramuy 3MOpMOreHe3a >XKMBOTHBIX (HA TIpUMeEpe
narymku). pobsienne. Turbl gpobsienust. /JlemepmuHuposaHHoe U HeOepMUHUPOBAHHOE
Opobnenue. bnacmyna, munwet 6nacmyn. OCOOGEHHOCTM JpOOJEHUS MJIEKOIMUTAIOIIMX.
3apoppIlieBble JIMCTKM (TacTpyJisaiysi). 3akjaJka OpraHoB M TKaHEM W3 3apOJbIIIEBBIX
JUCTKOB. B3auMMHOe BMsSHME YacTell pa3BMBAIOLIErOoCs 3apofbiiia (3MOPUMOHATbHAS
MHIYKIOUST). 3akjaaka IulaHa CTPOEHMsI SKMBOTHOTO KaK pe3ysibTaT MepapXudecKux
B3aMMOJIEVICTBUI TeHOB. BiusHue Ha 5MOpMOHAIIbHOE pas3sBUTME pPa3IMUHBIX (PaKTOPOB
OKPY>KaIoIIel Cpebl.

Poct n pasButue >KMBOTHBIX. [locTambpumoHanbHBIN Tepuop. IlpsiMoe m Hernpsimoe
pasButue. PasButme ¢ meramopdo3om y 6eClO3BOHOYHBIX M ITO3BOHOYHBIX >KMBOTHBIX.
buosiornyeckoe 3HaueHme MPSIMOTO U HEMPSIMOTO Pa3BUTHUSI, MX PACIIPOCTPaHEHNE B IIPUPOJIE.
Tumnbl pocra SKMBOTHBIX. DaKTOpbI pEryysiiiMyM pPOCTa >KUBOTHbIX U ueyioBeka. Cramumn
MMOCTAMOPMOHAILHOTO PasBUTHST Y KMBOTHBIX U uejioBeKa. [lepnoabl OHTOTeHe3a vesioBeKa.
CrapeHne 1 cMepTb Kak OMOJIOTMYEeCKMe TTPOIIECChI.

PasmHoskenne u pasButue pacrenuit. ['amerodut u cropodur. Meio3 B sKM3HEHHOM
uukiae pacrenuit. OO6pasoBaHMe CIOp B Iporiecce Meio3a. ['ameToreHe3 y pacTeHMIA.
OrtogoTBOpeHMe ¥ pa3BUTHE PACTUTENbHBIX OPraHu3MOB. [IBOVHOe OIJIOIOTBOpPEHME Y
IIBETKOBBIX pacteHmii. O6pasoBaHue U pasBUTHE CEMEHM.

MexaHn3Mbl PeryJisiyuy OHTOTeHe3a Y PACTEHUI U SKUBOTHBIX.

JdeMoHCcTpanumu

[Toptpetsi: C. I'. HaBamms, X. [lInemaH.

Tabmuipr u  cxembl: «BeretatBHOe  pasmMHOKeHUe», «Tumel  6ecrosioro
Pa3MHOKEHUS», «Pa3mHoOXeHMe XJIAMUIOMOHAIbI», «Pa3mHokeHMe 9BIJIEHBI»,
«Pa3mHo)keHme ruapbl», «Meios», «XpoMocoMbl», «['ameToreHes», « CTpoeHme SMIeKIeTKI
u crepmaro3onna», «OCHOBHBbIE CTaauyu OHTOreHesa», «IIpsMoe M HempsiMoe pas3BUTHEY,
«PasButne wmaiickoro sxkyka», «PasButme capaHum», «PasButme narymkm», «JlBonHOe
OIUIOJIOTBOPEHME Y IIBETKOBBIX pacTeHuin», «CTpoeHne ceMsH OJHOMOJbHBIX U ABYIOJIbHBIX
pacteHmit», <«)KM3HEHHBIM [MKJI MOPCKOM KamycCTbl», <«)KM3HEHHBbIM UMK MXa»,
«KM3HEHHBIN MUK/ MAaTOPOTHUKA», « ) KM3HEHHDIN MK COCHBI».

O6opymoBaHMe:  CBETOBOV  MMKPOCKON,  MMKpOMpernapaTbl  SIALEKIETOK U
CIIeEPMAaTO30MI0B, MOAEJb «L[MKJI pasBUTHUS JIATYIIKU».

JlaGopaTtopHast paGora «lV3yueHue CTpPOeHMSI TIOJIOBbIX KJIETOK Ha TOTOBBIX
MMKpOITperapaTax».



IIpakTnyeckas pabora «BbisiBjieHMe PMU3HAKOB CXOICTBA 3apOAbIIIEN TO3BOHOUHBIX
SKUBOTHBIX».

Jla6opaTopHast padoTa «CTpoeHe OpraHOB PasMHOXKEHMS BBICIIINX PACTEHUI».

Tema 11. 'eHeTHKa — HayKa 0 HAC/IeACTBEHHOCTU ¥ U3MEHUYMBOCTU OPraHU3MOB

Uctopus craHOB/IeHMS M PasBUTUSI TeHETUKM KakK Hayku. Paboter I'. Menpens, I'. nme
®pusza, T. Moprana. Posb oTeuecTBEHHBIX YUYEHBIX B pasButum reHetuku. Paborsr H. K.
Konwuosa, H. Y. BaBuniosa, A. H. Benosepckoro, I'. [I. Kapneuenko, 10. A. ®unumnuenko, H.
B. Tumodeepa-Pecosckoro.

OcCHOBHBIE TEeHEeTHMYeCKue TIOHSITUSI ¥ CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJulesibHbIe TEeHbl, aJbTEePHATMBHBIE MPU3HAKM, AOMMHAHTHBI M PELECCUBHBINA IPU3HAK,
rOMO3UT'OTa, TeTEPO3UTOTA, YMCTasT JIMHUS, TUOPUIbI, TeHOTUII, eHOTUIT. OCHOBHBIE METO/IbI
TeHETUKU: TUOPUI0IOTMYECKUI, IIUTOJOTUUECKIUIA, MOJIEKYJITPHO-T€HETUUECKIUA.

JdeMoHCcTpanumu

[Toptpetsi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konbios, H. V1. Basuios, A.
H. Benosepckuii, I'. [I. Kaprieuenko, 0. A. ®wmmuenko, H. B. Tumodees-PecoBckuii.

Tabauiel 1 cxembl: «MeToabl reHeTUKM», « CXeMbl CKPEIVIBAHWSI».

JlabopaTopHas pa6ora «[Ipo3odnia Kak 06bEKT TeHeTUUECKMX MUCCAeNOBAHMIA».

Tema 12. 3aKOHOMEPHOCTH HAC/IEACTBEHHOCTH

MonorubpuntHoe ckpenBanue. [lepBbiii 3akOH MeHeNnss — 3aKOH eAMHOOOpa3us
rMbpuIoB repBoro nokoseHus. [1paBmwio nomuHupoBauus. Bropoii 3akoH MeHenst — 3aKOH
pacuiernieHuss NpusHakoB. LlMTonornueckre OCHOBBI MOHOTMOPUIHOTO CKpELIMBaHMS.
['umoTesa YMCTOThI TaMeT.

Anamusupytomiee  ckpeiyBaHue. [IpOMeKYTOUYHBIM ~ XapaKTep  HacJIeIOBaHMS.
Pacuieruienye npm3HaKkoB P HEITOJTHOM AOMUHUPOBAHUM.

HOurnbpunHoe ckpemyBaHue. Tpetun 3akoH MeHaens - 3aKOH He3aBUCHMMOIO
HacJIeJOBaHMs MTPU3HAKOB. LlyTonornueckme OCHOBBI AUTUOPUIHOTO CKPEIMBaHMSI.

CuerieHHOe HacjlemoBaHue 1mpu3HakoB. Pabotet T. Moprana. ClemnieHHoe
Hac/leJOBaHNe TEHOB, HapylleHMe CIEIUIeHUS MeXIy TeHaMu. XPOMOCOMHasl Teopus
HACJIe[ICTBEHHOCTH.

['eHeTuka moja. XpoOMOCOMHbBIN MeXaHU3M OIpefeseHus 1moja. AyTOCOMBI U MOJIOBbIE
XpoMOCcOMbI. ['OMOraMeTHbIVi ¥ TeTeporaMeTHbIi TMoj. ['eHeTMuyeckasi CTPYKTypa ITOJIOBBIX
xpomocoM. HacnegoBaHme mpu3HaKoB, CIEIUIEHHBIX C ITOJIOM.

'eHOTMTT KaK IIeJIOCTHAsI cucTeMa. [lnenoTpornmsi — MHOKECTBEHHOE IEe/ICTBME TeHa.
MHOKeCTBEHHbIN aylyIesiM3M. B3aumomencTBue HeasielbHbIX TeHOB. KomrieMmeHTapHOCTbD.
Omucras. [Tomumepus.

['eHeTMYECKUIT KOHTPOJb Pa3BUTUS PACTEHUM, JXMBOTHBIX M UYEJIOBEKa, a TaKkKe
(busMonornuyeckMx IMPOIEeCCOB, ITOBENEHMS ¥ KOTHUTMBHBIX GyHKuMiA. ['eHeTMueckue
MeXaHU3Mbl CMMOMOTeHe3a, MeXaHU3Mbl B3aMMOJECTBUS «XO3IMH — MapasuT» U «XO3IUH —
MMUKpoObuom». ['eHeTMueckme acmeKkTbl KOHTPOJISI WM  U3MEHEHMS HacIeICTBEHHOM
mHpopMaI B IMOKOJIEHUSIX KJIETOK ¥ OpPraHU3MOB.

JdeMoHCcTpanumu

IToptpetsi: I'. Menpnens, T. MopraHs.

Tabmuipr u cxembl: «IlepBblit M BTOpOV 3akoHbl MeHnaens», «TpeTuit 3aKoOH
Menpnens», « AHaIM3MUpYylollee cKpemyBanne», «HemosmHoe nomuHmpoBanne», « ClierieHHOe
Hac/eJoBaHue TMPU3HAKOB Y Japo3odwibl», «['eHetMka mosa», «Kapmotum uyenoBeka»,
«Kapuotunn  gposoduansi», «Kapmorunm  nTuibl», «MHOXKXECTBEHHBIN  aJlIeIU3M»,
«B3aumopencTBue reHOB».

O6opynmoBanue: MOAeNb [JisSI IEMOHCTpallMM 3aKOHOB eAVHOO0Opasus TubpumoB
MepBOr0 TIOKOJIEHMST ¥ pacIieIvieHusT TPU3HAKOB, MOJeb [JisS JeMOHCTpalyuy 3aKOHa
HE3aBMCUMOIO HacjeIOBaHMsI TPU3HAKOB, MOZEIb [Js1 JEeMOHCTPAlUM  CIEIJIEHHOTO
HacJIeJOBaHMS TTPU3HAKOB, CBETOBOI MUKPOCKOII, MUKpoIpemnapar: «Ilposoduia».



IIpakTnueckass padora «l3yueHue pe3ysbTaTOB MOHOTMOPUIHOTO CKPEIIVBAHUSI Y
I pO30GUIIbI».

IIpakTnueckass pabora «lsyueHue pe3yjabTAaTOB AUTMOPUAHOTO CKPEIIVBAHUSI Y
I pO30GUIIbI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTU

BsaumopeiicTBue reHoTumna u cpeabl rnpu hopmupoBaHumn dheHotuna. M3MeHUMBOCTD
npusHakoB. KauecTBeHHble U  KOJMUECTBEHHble TMpU3HaKU. Buasl 1U3MeHUMBOCTH:
HeHacJ/Ie/ICTBeHHas ¥ Hac/ieICTBEeHHas.

MopundnkanyoHHasi USMEHUMBOCTh. Postb cpefibl B hOpMUpPOBaHNM MOAUGMUKAIIMOHHOM
m3mMeHumMBoCTU. Hopma peakiuy nmpusHaka. BapuaiiMoHHbIN psin v BapuanoHHast kpusas (B.
Noranucen). CBoiicTBa MOAMMUKALIMOHHON M3MEHYMBOCTH!.

'eHOoTUTIIMUECKAsT M3MEHUMBOCTh. CBOMCTBA T'€HOTUIIMUYECKON M3MEHUYMBOCTU. Bumbl
TeHOTUITMYECKON M3MEHUYMBOCTI: KOMOMHATUBHASI, MyTal[MOHHAas.

Kom6uHaTBHAsg  M3MEHUMBOCTb. Meio3 1 IOJOBOM IIPOIleCC -  OCHOBa
KOMOWHATMBHOM M3MEHUYMBOCTUA. Posib KOMOMHATMBHOM W3MEHUMBOCTM B CO3IAHUU
reHeTMYeCKOTO pasHoOOpasus B Mpejesiax OMHOTO Bua.

MyTanmoHHass M3MEHYMBOCTb. BUIbl MyTalMii: TeHHbIe, XPOMOCOMHbBIE, T€HOMHbIE.
CrnioHTaHHBIE M MHAYUMPOBAHHBIE MyTallMu. SmepHble M LIUTOIUIAa3MaTUYECKMEe MYTallU.
ComaTtuyeckue U MoJjioBble MyTanyy. [IpuumHbl BOSHMKHOBEHMS MyTalmit. MyTareHsl u ux
BJIMSIHME HA OPTaHM3Mbl. 3aKOHOMEPHOCTY MYTAI[MOHHOT'O Mpoliecca. 3aKOH FOMOJIOTMYECKIUX
psimoB B HacienctBeHHoOM usMeHumBocty (H.U. BaBwioB). BuesimepHas M3MeHYMBOCTb U
HacJIeICTBEHHOCTb.

OnuzeHemuxka u 3nU2EHOMUKA, POIb INUZEHEMUUECKUX (PAKMOPO8 8 HACIed08aHUU U
U3MeH4U80CmuU (heHOMUNUUYECKUX NPUIHAKO8 Y OP2aHU3MO8.

JdeMoHCcTpanumu

IToptpertsi: I'. ne ®pus, B. Moranxcen, H. 1. Basuios.

Tabauibl 1 cxembl: «Bumbl MsMeHUMBOCTH», «MoauduUKaLMOHHAS U3MEHUMBOCThY,
«KombuHaTUBHAsT U3MEHUMBOCTb», «Meio3», «OmiomorBopeHne», «I['eHeTuueckue
3a00J1eBaHMST YyeIoBeKa», « BUIbl MmyTaiminy.

O6opymoBaHye: XuUBble M TepOapHble 3K3eMILISIPbI KOMHATHBIX DPACTEHUM, PUCYHKU
(boTorpadun) KMBOTHBIX C PA3IUUYHBIMM BUAAMM U3MEHUMBOCTM.

JlabopaTtopHasi pa6ora «lcciaemoBaHue 3aKOHOMEPHOCTEN MOAM(PUKALVMOHHON
n3MeHuMBOCTH. [TocTpoeHne BapMalMOHHOTO Psifia M BapUAIIMIOHHOM KPUBOI».

IIpakTueckas padora «MyTtaryu y 1po30duibl (Ha TOTOBBIX MUKpOIIpernaparax)».

Tema 14. I'eHeTHKa 4esI0BeKa

Kaprorun yenoBeka. MexxayHapoaHas TporpaMma MCC/ieloBaHUSI reHoMa ueJioBeKa.

MeTombl U3yUYeHUs reHeTUKN YyeJIOBEKa: reHeajoruYeCcKuii, OIM3HELIOBBIN,
LIIMTOT€HEeTUYECKUIA, MOITYJISIIIMOHHO-CTATUCTUYECKUIA, MOJIEKYJITPHO-T€HEeTUUECKUA.
CoBpemeHHOe ompezeseHne TeHOTUIIA: MTOJTHOT€HOMHOEe CEKBEHUPOBaHIeE,

reHOTUIIMPOBaHMe, B ToM umcje ¢ nomoinbio [11P-ananmsa. HacnemcTBeHHble 3a001€BaHMUS
yejioBeKa. ['eHHble ¥ XpPOMOCOMHBIE OOJIe3HM 4ueJioBeKa. bojiesHu ¢ Hac/edCcTBEHHOM
MpeIpacIoIOKEHHOCTbIO. 3HaUeHMe MeIUIIMHCKONM F'eHeTUKM B IPefOTBpallleHUN U JIeUeHUN
reHeTMYeCcKMx  3abojeBaHMI  4YesioBeKa. MenuKo-TeHEeTMUYeCKOoe  KOHCY/JIbTHMPOBAHME.
CTBO)’IOBbIe KJIETKU. HOHHTI/Ie «T'€HETUYECKOI'O Irpysa». BTI/IIIECKI/IG dCIIE€KTbI I/ICC)'Ie,ELOBaHI/Iﬁ B
06/1aCTM peIaKTUPOBAaHMS F€HOMA U CTBOJIOBBIX KJIETOK.

FeHeTI/I‘IECKI/Ie Cl)aKTOpr HOBbIH.[GHHOf/i YYBCTBUTEJIbHOCTU Y€JIOBEKA K (1)]/[3I/I‘IeCKOMy n
XMMMWYECKOMY 3arpsi3HEHMIO OKpYsKarwolen cpeabl. ['eHeTMueckasi MpeapacioiosKeHHOCTh
YyeJIoOBeKa K MaTOJIOTMSIM.

JdeMoHCcTpanun

Ta6JII/IL[bI M CXEeMBbI: <<KapI/IOTI/IH yeJiIoOBeKa», <<METO,ELBI MU3YyUYCHIMA I'€HETUKIM YeJIOBEKa»,
«I'enetnueckye 3ab601€BaHNsT YeJIOBEKAY.



IIpakTueckas padora «CocTaBieHI e 1 aHAIU3 POTOCTIOBHOMY.

Tema 15. CesteKumsi OpraHusMoB

JloMecTUKaLMS M CeJIeKLMs. 3apoXKAeHue CeJIeKLuM U JoMectukanuu. Yuenue H. U.
BaBuimoBa o lleHTpax MNpOMCXOXKAEHMST M MHOTOOOpasus KyJbTYPHBbIX pacTeHuit. Posb
CeJIEKLIMM B CO3JaHUM COPTOB PacTEeHMI U MOPOJ KUBOTHbIX. COpT, mopoaa, IITaMM. 3aKOH
TOMOJIOTMUYECKUX PSAOOB B HAaCAeOCTBEHHOM u3MeHumBocTu H. M. BaBmioBa, ero sHaueHue
IJIS1 CeJIEKIIMIOHHOM PaboThI.

Metonpl  celeKUMOHHON  paboTbl.  VICKyCCTBEHHBII  OTOGOpP:  MAacCOBBIM U
VHIVBUAYAIbHBIM. DTarbl KOMOWMHAIIMOHHONM ceJieKimu. VicmbITaHMe Tpou3BOAUTENEN TIO
noToMcTBy. OTO6Op MO TeHOTUITYy C MOMOILIBIO OlleHKM (heHOTUIa MOTOMCTBA M OTOOp IO
reHOTUIY C roMolibio aHamm3a JJHK.

WckyccTBeHHBIT MyTareHe3 KakK MeTOJl CeJIEKIIMOHHOM paboThl. PammarnyioHHbIN U
XUMMWYECKMII MyTareHe3 KaK MCTOUYHMK MyTalui Yy KyJIbTYPHBIX (OpM OpraHmsMoB.
Wcrnonb30BaHMe TEHOMHOIO PemakTMpPOBaHMS U MeToJoB pekoMOuHaHTHbIX [THK mig
MTOTyYeHMSI UICXOIHOTO MaTepuasa JJjisl CeJIeKIINN.

[Tonyuenne mnonumaonnoB. BayTpuBupoBas rubpuamsanus. bimskopoacTBeHHOe
CKpelyBaHue, Wiy MHOpuauur. HepoactBeHHoe ckpelBadue, uau aytopuauur. ['eteposuc
u ero npuuuHbl. Mcrmonb3oBaHue rereposuca B cenekuuu. OToanéHHas TUOPUAM3AIINSL.
IIpeomonenue 6Gecrmiouss MEXKBUIOBBIX TMOPUOOB. JOCTUKEHUS ceJieKUUM PacTeHuin u
SKMBOTHBIX. «3€/1€HAs PEBOIOUUS».

CoxpaHeHne U U3ydeHue TeHEeTUUECKUX PECypCOB KYJIbTYPHBIX PACTEHUI U UX OUKUX
ponuueil IJiT CO3MaHUS HOBBIX COPTOB M TUMOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYD.
Uszyuenue, coxpaneHue u ynpasieHue 2eHEMUHeCKUMU pecypcamu CelbCKOX03sLUCMBEHHbIX U
NPOMBICTIOBBIX HCUBOMHBIX 8 YENIX YAyUUEHUs CYUeCmaYyouux U co30aHus HO8blX hopoo,
JUHULL U KpOCCOo8, 6 MOM HUCAe C NPUMEHEHUEM COBPEMEHHbIX Memodo8 HAYUHbIX
uccnedosauutl, nepedosuix udeti U NePCneKMuUBHbIX MeXHON02UlI.

JdeMoHCcTpanun

IToptpetsi: H. Y. Basunos, Y. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JTykbsHeHko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiel u  cxembl: «lleHTpPbI TPOUCXOXKIEHUSI M MHOTO00pasus KyJIbTYPHBIX
pacTeHuii», «3aKOH rOMOJIOTUUECKUX PSIOB B HACAEICTBEHHOM M3MEHUMBOCTU», «MeTombl
cenekiumn», «OTnanéHHas ruopuamsanms», «MyTareHes».

JlaGopaTtopHast paGora «lV3yueHue COPTOB KYJIbTYPHBIX pacTeHMII U TOPO
JOMAIITHUX SKMBOTHBIX».

JlaGopaTopHast padora «l/3yueHne METOOB CEJIEKIUY PACTEHMII».

IIpakTueckas padora «[IpuBMBKa pacTeHU».

IOKckypeust «OCHOBHbIE METO/IbI Y JOCTUIKEHMSI CEJIEKIMM PACTEHUI U SKMBOTHBIX (Ha
CeJIEKIIMOHHYIO CTaHIIUIO, TIJIEMEHHYIO epMy, COPTOUCITBITATEIbHbIN YYACTOK, B TEIUIMYHOE
XO03SICTBO, B JTAOOPATOPUIO arpOYHMBEPCUTETA MJIM HAYYHOTO IIEHTPA)».

Tema 16. BoTexHO/JI0OTUSA ¥ CMHTETUUYEeCKask 6MO/I0r s

OO6BeKTbI, UCIHOJIb3yeMble B OMOTEXHOJIOTMM, — KJIE€TOYHbIE ¥ TKaHEBbIE KYJbTYPDI,
MUKPOOPraHM3Mbl, MX XapaKTepUCTMKa. TpaguliMOHHAs OMOTEXHOJOIUs: XJjebolleueHue,
MOJTyYeHre KUCJIOMOJIOYHBIX IPOAYKTOB, BMHOAEMEe. MUKpOOMOJIOTrMYEeCKUn CUHTES.
O6BbeKThl MMKPOOMOJIOTMUECKMX TexHoyioruii. I[IpousBoacTBO 6eJika, aMUHOKUCIOT U
BUTAMVHOB.

Co3manme TEXHOJOTMII WM WMHCTPYMEHTOB IIeJIEHAIIPaBJIEHHOTO WM3MEHEHUS U
KOHCTPYMPOBaHMSI TEHOMOB C IIeJIbI0 TIOJy4eHUsI OPTraHuM3MOB U WX KOMIIOHEHTOB,
coepsKalMxX He BCTpeYarolmecs: B Mpupoze 6MOCMHTETUYECKME ITYTH.

Knerounast nmkenepusi. MeToabl KyabTypbl KJIETOK M TKaHE PACTEHUI U SKMBOTHBIX.
Kpnobaukn. Comarnueckass Tmbpuamusanmsi ¥ comaTmdeckuini smopuoreHes. Vcrnosb3oBaHue
ralJIOUJIOB B CeJieKUuUM pacTeHuit. IlonyueHue MOHOKIOHANbHBIX aHmumen. Mcnoav3osanue



MOHOKJIOHANbHBIX U NOAUKIOHANbHbIX — aHmumen 8  meduyuHe. VICKyccTBeHHOe
OIUIOIOTBOpEHMEe. PeKOHCTPYKIIMS SIAIIEKJIEeTOK M KJIOHMpPOBaHME >KMBOTHBIX. Meton
TPaHCIUIAHTAIlMM  slep KIJIEeTOK. TexHonozuu  0300pO6AeHUs,  KyAbMU8Uposamus U
MUKPOKIOHANbHO20 PA3MHONMCEHUSL CEIbCKOX03ALUCMBEHHBIX KYNbMYP.

XpoMocoMHass ¥ TeHHast MHXKeHepust. VICKyCCTBEHHbI CMHTE3 TeHa U
KoHCTpyupoBanue pekomb6uHaHTHbiXx [ITHK. Cosdanue mpanceenHvix  opzaHu3mos.
HocTukeHnss M TepCeKTUBbl XPOMOCOMHOM M TEHHOW WHYKeHepUM. OIKOJIOTMYECKUE W
3TUYECKYE TTPOOJIEMbI T€HHOV UH)XXEHEPUM.

MenuunHckue 6uotexHonoruu. IloctreHomHas 1umudpoBas MeauuyHa. I[I1LP-
IMarHocTvka. MeTaboIOMHBIN aHA/IN3, TEHOIIEHTPMUYECKUI aHA/IM3 MTPOTeOMa uesioBeKa JJIst
OIIEHKV COCTOSIHUSI €ro 3/I0pOBbsl. VICro/b30BaHMe CTBOJIOBBIX KJIETOK. TapreTHasi Tepamus
paka. 3D-6mouHkeHepusl [JiT pas3spabOTKM  (QYHAAMEHTAJIbHBIX OCHOB MEIUIIMHCKUX
TEXHOJIOTMI, CO3JaHMsI KOMIUIEKCHBIX TKaHell COYeTaHMeM TEXHOJIOTUIM TPEXMEPHOTO
6monpuHTHMHTa U cKaddonanHra 11 peleHus 3a1au MepCoOHaIM3MPOBAHHON MeIUITVHBI.

CosgaHyue BEKTOPHBIX BaKLVH C LeJIbI0 0OecreueHyns: KOMOMHMPOBAHHOM 3alllUThI OT
Bo36ymuteneii OPBU, ycraHOB/eHME MOJIEKY/ISIPHBIX MEXaHM3MOB (QYHKIMOHMPOBAHUS
PHK-comepskarx BUpPYCOB, BbI3bIBAIOIIMX OCOOO OIIACHble 3a00JIeBaHMSI uejioBeKa U
SKMBOTHBIX.

JdeMoHCcTpanumu

Tabmuielr u  cxembl: «Vcronb3oBaHMe MMKPOOPraHM3MOB B ITPOMbIIIIEHHOM
MpOu3BOACTBE», «KiieTouHast MHskeHepus», «['eHHast MHKEeHepusI».

JlabopaTopHast padora «/3yueHne 06beKTOB 6MOTEXHOTOTUMAY.

IIpakTueckas padora «[lonyueHne MOJIOYHOKUCIBIX TTPOIYKTOBY.

IDKCKypcust «BroTrexHoorMs — BaskHeNIIas MpOU3BOAUTEIbHAS CUIa COBPEMEHHOCTH
(Ha BUOTEXHOJIOTMYECKOE ITPOU3BOACTBO)».

11 KJIACC

Tema 1. 3apokaeHue ¥ pasBUTHE 3BOJIIOIMOHHBIX IIPeICTaBICHUIA B OMOJIOT UM

OBosmonmonHass teopuss Y. [lapBuHa. IIpeanochuiky BO3HMKHOBEHMS [TapBUHM3MA.
JKusub 1 HayuHad gedaTesbHoCcTh Y. lapBuHa.

HOBwxyie cwibl 3BoolMKM BuaoB 1o Y. [lapBuHy (BbicOKas WMHTEHCUBHOCTD
pPa3MHOXKEHMSI OPraHu3MOB, HAC/JIeICTBEHHAas] M3MEHUYMBOCTh, OOpbOa 3a CYIleCTBOBAHME,
€CTeCTBEHHbIN U UCKYCCTBEHHBIN 0TOOD).

Odopmenne cuntetueckon Tteopun sBomonuyu (CTD). HeirpanbHas Teopus
spomonyy. CoBpeMeHHas! 3BOJIIOLMOHHAS OMOJIOrUsl. 3HaueHMe SBOJIIOLMOHHON TeopuMu B
(bopMMpoOBaHUY €CTeCTBEHHO-HAYYHOM KapTUHBI MUpA.

JdeMoHCcTpanumu

IMoptpetsi: Apucrorens, K. JIunuei, XK. b. Jlamapk, 3. XK. Cent-Unep, K. KioBbe, Y.
Hapsun, C. C. YerBepukos, U. U. llImansraysen, [Ix. XonnenH, [I. K. benses.

Tabmuiel u cxembl: «CucreMa skuBoii ipupobl (1o K. JInaHero)», «JlecTHuUIA sKMBBIX
cymiects (o Jlamapky)», «Mexauusm (GOpMUPOBaHMS TPUCITOCOOSIEHUI Y PACTEHUN U
SKMBOTHBIX (110 Jlamapky)», «KapTra-cxema mapiipyTta myrteniectsus Y. lapsuna», «Haxoaku
Y. Hapsuna», «@opmbl 60pbOBI 3a cyliecTBOBaHMUe», «Ilopoasl romybein», «MHoroobpasne
KYJIbTYPHBbIX (opM KamycTbl», «[lopombl AOMAIIHMX >XUBOTHBbIX», «Cxema oOpa3oBaHUS
HOBbIX BumoB (mo Y. [lapBuHy)», «Cxema COOTHOLIEHMSI OBVDKYIIMX CWJI SBOJIIOIIUNY»,
«OCHOBHbIE TTOJIOXKEHUS CUHTETUYECKON TEOPUM IBOTFOLIAN».

Tema 2. MUKPO3BOJIIOLVS U €€ Pe3yJIbTaThI

[Torrynsiumst Kak sjemMeHTapHast enyHuia sposmoly. CoBpeMeHHbIe METOMIbI OLIEHKMU
TeHeTMUYECKOTO PasHOOOpasus U CTPYKTYPbI MomyJsaunii. VisMeHeHMe reHO(GOHIA TTOITYJISIIIAN



KaK 3JIeMeHTapHOe 3BOJIIOIMOHHOE sIBJIeHMe. 3aKOH reHeTnueckoro paBHoBecus k. Xapau,
B. Baitu6epra.

OnemeHTapHble (aKTOPbI (ABVMKYIIME CUJIbI) SBOMIOLMKU. MyYTaIMOHHBIN ITPOIECC.
KombunaTvBHasi M3MeHUMBOCTh. [peiid reHOB — c/TyuyaiiHble HeHallpaBJIEHHbIE M3MEHEeHUS
YacTOT ajuiesier B momyssanusix. DddekT ocHoBaTens. O¢pgekm 6ymbviiouHo20 20pabluiKa.
CHuotceHue 2eHemuueckozo pasHoobpasusi: npuuuHsl u ciedcmaus. Ilposenenue sggpexma
Opelicha 2eHos 8 OGonvuwiux u manvix nonyasyusx. Mwurpauym. V30agumst TOITYJISIIINAIA:
reorpaduyeckas (IpoCTpaHCTBEHHAs), 6yotornveckasi (PermpoayKTUBHAS).

EcrectBenHbIli 0TOOp — HampaBsiommii ¢hakTop sBosmoiu. DopMbl €CTeCTBEHHOTO
oTOOpa: OBVOKYILMIA, CTAOWIM3UPYIOLLINIA, pa3pbiBatoOlMii (qU3pyTUBHLIN). [TosoBoi oT6GOD.
BosHuKkHOBEHME 1 9BOTIONLMS COIMATBHOTO ITOBEIEHNS SKMBOTHBIX.

[Tprcrnocob61eHHOCTh OPraHUM3MOB KaK pe3ybTaT MUKPOIBOMIOLMN. BO3HMKHOBeHME
MPUCITIOCOOIeHNt Y opraumsMoB. Apomopdo3bl ¥ uauMoajanTanuu.  [Ipumepsr
MIPUCITOCOOJIEHNI Y OpraHmM3MoB: Mopdosiornvyeckue, Gu3noJIOrndeckne, OGMOXMMUIECKNE,
noBesieHUeckre. OTHOCUTETbHOCTD IMPUCIIOCOOIEHHOCTM OPraHM3MOB.

Bun, ero kputepun u cTpyktypa. BumoobpasoBaHme Kak pesysabTaT MUKPOIBOJTIOIINA.
Usonsimst — kimodeBoit dakTop BumoobpasoBaHusl. [yt M crmocobbsl BUIOOOGpa3OBaHMS:
ajimonarpuyeckoe (reorpaduueckoe), cUMIATpuUeckoe (9KOJIOTrMUecKoe), «MTHOBEHHOoe»
(moymrutouau3anys, rubpuamsaiys). JIaMTeTbHOCTb SBOTIOIIMOHHBIX ITPOIIECCOB.

Mexaunsmbl HopMMUpOBaHMST OMOIOTMUECKOTO pa3HOOOpasusl.

Ponb  9BOJMIOIIMOHHONM OMONOTMM B pa3pabOTKe HAy4YHbIX METOMOB COXPaHEHUS
61opasHo06pasust. MUKPOIBOJIONMST M KOIBOJIIOLMS TIApa3sUTOB M UX XO3s1eB. MexaHU3MbI
(hbopMMpOBaHMS YCTOMYMBOCTM K aHTMOMOTMKAM U CITOCOOBI HOPbOBI C HEIA.

JdeMoHCcTpanumu

[Toptpetsi: C. C. YerBepukos, 2. Maiip.

Tabmuiel u cxembl: «MyTalyOHHasT M3MEHYMBOCTb», «[lomysanyoHHasi CTPYKTypa
Buma», «Cxema mposiBjeHus 3akoHa Xapau-BaitH6epra», «IIBVOKyIlMe CUJIbI 3BOJIIOIUN»,
«OKoJiormyecKkasi M3oJISIIMST TIOMYJISIUI ceBaHCKOM (openn», «['eorpadndeckass M30JSImS
JIUCTBEHHUIIBI CUOMPCKOVM WM  JIMCTBEHHMIIbI HaypcKom», «[lomyssiiyoHHbIE  BOJIHBI
YMCJIEHHOCTM XUIITHMKOB U KepTB», «CXema MeiCTBUS eCTeCTBEHHOTO OTOopa», «Dopmbl
60pbObI 33 cylllecTBOBaHMe», «MHAycTpuanbHbIM MenaHu3M», «)KuBble MCKOITaemMbie»,
«ITokpoBUTEILCTBEHHAST OKpacKa >KMBOTHBIX», «IIpemympeskmaroiiasi oKpacka >XKMBOTHBIX»,
«@usmosoruyeckme ajanTtanumn», «ITpucnoco6ieHHOCTh OpraHuM3MoB /1 eé
OTHOCUTEJIbHOCTh», «Kputepunu Buma», «Bumgbl-nBoiinuku», «CTpyKTypa BUIa B IPUPOIE»,
«Croco6sl  BumoobpasoBaHusi», «['eorpadmueckoe BumoobOpasoBaHue TPEX  BUIOB
JIAHIbIIIEN», «DKOJIOTUUECKOe BUA00Opa3oBaHue BUIOOB CUHUI», «IToauIIonabl pacTeHun»,
«KarycTHo-peneuHbIin TMopuI».

O6opymoBanme: repbapuy pacTeHUM, KOJJIEKIMM HACEKOMbIX, Uydesia MITUIL U 3Bepeit C
MpUMepaMy PasINYHbIX MPUCIIOCOOEHNH, YyUesia IITUIL U 3Bepeil pasHbIX BUIOB, repbapun
pacTeHuii 6JIM3KMUX BUOOB, 0OPa30BaBIIMXCS PA3JIMUHBIMU CIIOCOOAMMU.

JlaGopaTopHast padoTa «BbisB/ieHNe U3MEHUMBOCTY Y 0CO6€li OTHOTO BUAA».

JlabopaTtopHasi pa6ora «IIpucrmoco6sieHusi OpPraHM3MOB U WUX OTHOCUTEJIbHAS
11eJIeCO0OPa3HOCTh».

JlabopaTopHast padora «CpaBHeHNe BUAOB MO0 MOP(POJOTMUECKOMY KPUTEPUIO».

Tema 3. Makpo3BOJIIOIHAS U €€ Pe3y/IbTAaThI

Metonpl wu3y4yeHMsT MaKpO3BOJONMM. IlajmeoHTO/NIOrMUYECKE METOAbl U3YyUYEHUS
sBostonn. [Tepexonubie Gopmbl 1 GUIOTEeHETUYECKNE PSIIbI OPTaHM3MOB.

buoreorpadnueckme mertombl usyueHus sBosonuyu. CpaBHeHue (uiopbl U (ayHbI
MaTepUKOB ¥ OCTPOBOB. buoreorpaduueckue obiactu 3eman. BUObl-5HIAEMUKIA U PEJIUKTHL.

OMOpronornueckue U CPaBHUTEIbHO-MOPGOJIOTMYECKME  METOIbl  U3YYEeHUS
3BOJTIONVN. ['eHeTnYecKme MeXaHU3Mbl SBOJIIOIMY OHTOT'€HEe3a U TOSIBJIEHMST SBOTIOIVOHHBIX



HOBIIIeCTB. ['OMOJIOrMYHbIE ¥ aHAJIOTMYHbIE OpraHbl. PynyMeHTapHbIe OpraHbl ¥ aTaBU3MBbI.
MonekyasipHO-TeHETMUYECKMEe, OMOXMMMUYECKME ¥ MaTeMaTUYeCKue METOIbl W3yYeHUs
sBosonuy. ['omostornunbie TeHbl. COBpeMeHHbIE METOAbI MOCTPOEeHUST (PUIOTEeHEeTUIECKNX
IepeBbEB.

XPpOMOCOMHbBIE MYTallMM U SBOJTIOLIMSI TEHOMOB.

O6ue 3akoHOMepHOCTM (TpaBwia) 3BoOUMKU. [lpuHyun cmeHvl  QYHKYUU.
Heob6paTumocTs sBosmotinn. AmanTuBHas paayvaiys. HepaBHOMepHOCTb TEMITOB 3BOJTIOIINN.

JdeMoHCcTpanumu

[Toptpetsi: K. M. bap, A. O. Kosanesckuii, @. Mrosnep, 3. ['ekkenb.

Tabmuiel u  cxembl: «®DwioreHeTMUECKUM PSIf,  Jomaan», <«ApXeonTepukc»,
«3Bepo3ybbie siiepbl», «Creromedanbr», «Punmobursi», «CeMeHHbIe TATOPOTHUKN»,
«Buoreorpaduyeckne 3o0Hbl 3emyn», «llpend KOHTMHEHTOB», «Pemukrbl», «HauaabHble
CTaguMy SMOPUOHAIBHOTO Ppa3BUTUSI TMO3BOHOYHBIX JKUMBOTHBIX», «['OMoOJIOTMYHbIE U
aQHAJIOTMYHbIE OpraHbl», «PyauMeHTbI», « ATaBU3MbI», «XPOMOCOMHbIE HAaOOPbHI UeIOBEKA U
IIMMITaH3e», «['JlaBHbIe HaTIpaBJIeHNs SBOIOIMN», «OO0I1IMe 3aKOHOMEPHOCTY SBOJTFOLIAN ».

O6opymoBaHye: KOJUIEKIUY, repbapum, MYJISKM MCKOIIAeMbIX OCTaTKOB OPraHM3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYAVMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKIIUA
HaCEKOMBIX.

Tema 4. IIpoucxokaeHue 1 pasBuUTHE XKU3HU Ha 3emiie

Hayunble rumoresbl MPOUCXOKIEHUSI XKU3HM Ha 3emsie. AGMOreHe3 M TMaHCIEPMMUSI.
IoHayuHble TIpe/iCTaB/IeHUsI O 3apOXKAeHUM KMU3HU (KpeallMoHMu3M). ['MmoTesa MOCTOSTHHOTO
CaMO3aposKIeHNsT KU3HM U e€ ompoBepskeHue omnbitamyu @D. Pemm, JI. Cnamtanmanm, JI.
ITactepa. ITpoucxoxaenue >KU3HU U aCTPOOMOJIOT S,

OcHOBHBIE 3Tambl HEOPraHMYeCcKOM 3BojoNMM. [lmaHerapHas (Teosjiornyeckas)
9BOJTIIONMSI. XUMMUecKast SBOIOUMS. AOMOreHHbII CUHTE3 OpraHMYeCKuX BeIIeCTB U3
Heopraunyeckux. OmnbiT C. Mwuiepa u I'. IOpu. O6pasoBannue nojumMepoB 43 MOHOMEPOB.
Koamnepsarnast runoresa A. U. Omnapuna, rumores3a nepBuyHoro 6ysboHa [Ixk. XosmgeiiHa,
reHetnueckasi runoresa ['. Mémnepa. Pubosumsr (T. Uek) m rumotesa «mupa PHK» V.
I'n6epra. ®opMupoBaHue MeMOpPaH ¥ BO3HUKHOBEHME ITPOTOKIETKHA.

Uctopusa 3emsim m MeTonmbl €€ wm3ydeHusl. Vckomaemble OpraHMyecKkue OCTATKMU.
l'eoxpoHosiorusi u eé Merombl. OTHOCUTENbHAsT ¥  abOCOIOTHAs TE€OXPOHOJIOTMSL.
["'eoxpoHoJIOrMYecKast IIKajia: S0Hbl, 3Pbl, TEPUOIBI, STIOXN.

HauanbHble 3Tambl opraHnveckoyu 3sBosouyu. [losBiaeHuMe ¥ 3BOJIONMUST TIEPBBIX
KJIETOK. ODBOJIIOIMS MeTabosmsMa. Bo3HuMKHOBeHMe mepBbix 3KocucteM. CoBpeMeHHbIe
MMKpPOOHBbIe OMOIUIEHKM KaK aHaJIor TepBbIX Ha 3emse coobimiecTB. CTpoOMAaTOUTHI.
ITpokapnOThbl 1 9yKapUOTBHI.

[TpoucxoxkneHne s3yKapmoT (CMMOMoreHes). DBOTIOIMOHHOE ITPOMCXOXKIEHE BUPYCOB.
[TpoucxoxkmeHne MHOTOKJIETOYHBIX OpraHM3MOB. BO3HMKHOBEHME OCHOBHBIX TI'PYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbBIE 3Tarnbl 3BOJIONUY BBICIHIMX pacTeHnit. OCHOBHbIE apoMOp(dO3bl pacTEeHMIA.
Boeixon pactenmit Ha cyury. [losiBjieHue CIIOpOBBIX pacTeHMiI M 3aBOEBaHME MMM CYIIN.
Cemennble pacteHus. [TponcxoskaeHne 1IBETKOBbIX PaCTEHUIA.

OCHOBHbBIE 3Tarbl 3BOJIIOINY KUBOTHOTO Mypa. OCHOBHbIe apoMOP(O3bI JKUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB - TIOSIBJIEHME COBPEMEHHBIX TUIIOB. IlepBbie
XOpIIOBbIe KMBOTHbIE. JKM3Hb B BOJie. DBOJIIOIMS MTO3BOHOYHBIX. [Iponcxoskaenne ambnomin
u pernrmwmmii. [IponcxoskmeHne MIeKOnUTaomx 1 ntull. [IpuHImn KiaoueBoro apomopdosa.
OcBoeHne 6eCI03BOHOYHBIMY U TTO3BOHOYHBIMY JKMBOTHBIMM CYIIIA.

PasButue skmusHu Ha 3emJjie MO 3paM M IepuUOJaM: apxei, MPOTepo30H, IMajeo30i,
Me30301, KayHo3oi. OOIas XapakTepuCTMKa KIMMaTa M TeOoJIOTMYECKMX IPOIIeCCOB.
[TosiBieHne u paclHBeT XapaKTEPHBIX OPraHM3MOB. YTjeoOpa3oBaHMe: €ro YCJIOBUSI U
BJIMSIHME Ha ra3oBblil COCTAaB aTMOC(hEpHI.



MaccoBbie BBIMUPaHUST — IKOJIOTMYECKME KPU3UCHI MPOoIuioro. [IpuumHbl U CiencTBus
MaccOBbIX BoIMMpaHuii. COBpeMEHHbIN 9KOJOTUUECKUI KPU3NC, ero ocobeHHocTu. ITpobiema
coxpaHeHus1 6opa3sHoOOpasus Ha 3eMJie.

CoBpemeHHass CcuUCTeMa OpraHMYeckoro wmwupa. [IpuHIUMOBI  KiIaccubukaimm
opraunsMoB. OCHOBHbIE CHCTEMATUUECKIME IPYTIITbI OPraHMU3MOB.

JdeMoHCcTpanumu

IMoptpetsi: ®@. Penu, JI. Cnannanuanu, JI. IMacrep, . U. Meunnkos, A. Y. OnapuH,
II>x. XongeitH, I'. Ménnep, C. Munep, I'. Opu.

Tabmupr u cxembl: «Cxema ombiTa ®D. Pemu», «Cxema ombita JI. ITactepa mo
M3YUEHMIO caMo3apoxkaeHust km3Hu», «Cxema ombita C. Mwnepa, I'. Opu», «3Dtambr
HEOpraHnMveckoy sBojomun», «['eoxpoHosiormyeckast Iikajga», «HauagbHble 9Tarbl
opraHmyeckon sBomonun», «Cxema o0Opa3oBaHMSI IYKapMOT MYTEM CUMOMOTreHe3a»,
«Cucrema skmBoil mpuponbl», «Crpoenme Bupyca», <«ApoMopdo3bl pacTeHuUir»,
«Punnoduter», «OmHOKIETOUHbIE BOAOPOCIN», «MHOTOKJIETOUHbIE BOAOPOCTN», «MxXu»,
«ITanmopotHukuy», «I'onocemeHHble pacTeHusi», «OpraHbl LIBETKOBBIX pacTeHmit», «Cxema
pasBUTUS  SKMBOTHOTO  MMpa», «Apomop}o3bl  KMBOTHBIX», «ITpocreme»,
«KuireunomnonoctHsie», «Ilnockue yepBu», «Unenmcronorue», «PpiObl», «3eMHOBOIHbBIEY,
«ITpecmbikarommecs», «ITtuipr», «Mnekonurarorime», «PasBuTue sKku3HM B apXxecKoil 3pe»,
«Pa3BuTie KM3HM B IIPOTEPO3OICKON 3pe», «Pa3BuTme >KM3HU B IaJI€O30MCKOM 3pe»,
«PasBuTtie KM3HM B Me3030JICKOM 3pe», «PasBurue >KM3HM B KalMHO3OMCKOM 3pe»,
«CoBpeMeHHast CUCTEMA OPTaHNYECKOT'O MUpPa».

O6opynoBanue: repbapuy pacTeHU PasINUYHBIX OT/EJIOB, KOJUIEKLIMM HAaCEKOMBIX,
BJIGSKHbIE TTperapaThl KMBOTHBIX, PAKOBMHBI MOJUTFOCKOB, KOJUIEKIIMM UTJIOKOXXUX, CKEJIEThI
MMO3BOHOYHBIX KMBOTHBIX, Uyuesa ITUI] M 3Bepeii, KOJUIEKIMM OKaMeHEeJOCTeN, IMOJIe3HbIX
MCKOTIAEMbIX, MYJISDKY OPTraHMYECKUX OCTAaTKOB OPraHM3MOB.

BupryanbHas na6opaTopHasi pa6ora «MopemipoBanue onbiToB Muutepa-IOpu no
M3yUYEeHNIO aOMOTe€HHOTO CMHTEe3a OPraHMYeCKUX COeAVHEHMI B TIEPBUYHOI aTMochepe».

JlaGopaTtopHast pa6ora «l3yuyeHue ¥ ommcaHMe MCKOMAEMbIX OCTATKOB [IPEBHMUX
OpraHU3MOB».

IIpakTueckass pab6ora «lI3yueHrne OCOOGEHHOCTEN CTPOEHMS pACTEeHMI pa3HbIX
OT[IEJIOB».

IIpakTueckass pa6ora «l3yueHne 0cCOGEHHOCTEN CTPOEHMsSI ITO3BOHOUYHBIX
SKUBOTHBIX».

Tema 5. [TpoucxoskaeHne yeI0BeKa — aHTPOIOreHes

Paspgenbt u 3agaun aHTpornosioruu. MeToibl aHTPOIIOJIOTUN.

CraHoB/IeHMe TIPeNCTaBIeHNI O MMPOMCXOXKIEHUN YeioBeKa. PesinrnosHbie BO33peHMs.
CoBpeMeHHbIe HAyYHbIE TEOPUM.

CxopncTBO deyioBeKa C SKMBOTHbIMM. CucTemMaTMueCcKoe IIOJIOKEHMEe YesIOBeKa.
CBueTenbCTBa CXOACTBA 4YeJOBEKAa C JKMBOTHBIMM: CpPaBHUTEIbHO-MOPGOIOrMIecKe,
sMOpuosiornueckue, Gpus3nooro-ouoxuMmnueckme, mnosemeHueckme. OTaMumMsl 4yeyloBeKa OT
SKMBOTHBIX. [IpSIMOXOsKI€eHMEe ¥ KOMILJIEKC CBSI3aHHBIX C HMM IIPpUM3HAKOB. PasButue
TOJIOBHOT'O MO3Ta ¥ BTOPOM CUTHAJIbHOV CUCTEMBI.

HOBuxkyiie cuabl  (akTopbl) aHTpoOToreHe3a: OMOJIOrMYeckue, COLMAIbHBIE.
CooTHoI1IeHMe GMOIOTUYECKUX U COIMAIbHBIX (DAKTOPOB B aHTPOIIOTEHE3eE.

OcHOBHBIE  CTaauMM  aAHTPOTIOTeHe3a. PaHHMe  YeJ0BEKOOOpasHble  0Oe3bSHbI
(TIPOKOHCYJIbI) ¥ PaHHME TIOHTMABI — ODIlIMe MpeaKu YeoBeKOOOpasHbIX 00e3bsiH U JIIOJEN.
ABcCTpasonuTeku - IBYHOrMe Tpenkyu oaen. YenoBeK yMesiblil, MepBble M3TOTOBJIEHMUS
opyamii Tpyma. YesloBeK MPSIMOXOJSIINMI ¥ TIEPBbIN BbIXOJ JIIOAEN 3a Tpenesabl Adpukin.
YenoBek reimeab0eprckuii — OO MHpegoK HeaHAepTaJbCKOrO 4YejIOBeKa U uejIoBeKa
pasymHoro. YesoBeK HeaHIepTaJbCKMII KaK BUJ JIIOMEN XOJOMHOTO KiumaTa. YesioBek



pa3yMHbI/i COBPEMEHHOT'O THUIIA, IEHMCOBCKMUI UeJOBEK, OCBOEHMEe KOHTMHEHTOB 3a
npepenamu Adpuxu. [TameoreHeTuka u najaeoreHoOMuKa.

OBOJTIONMST COBPEMEHHOTO YeJIoBeKa. ECTecTBeHHbBI OTOOP B MOMYJISIIIMSX YesIOBEeKa.
MyTanmoHHbI TTpotiecc U nmoanMopdnsm. [TomyisaiyoHHbIe BOHBI, Apeid reHOB, MUTPAIVS
1 «3¢hdeKT oCHOBATEISI» B MOMYJISIIIUSIX COBPEMEHHOTO UeI0BeKa.

YenoBeueckue pachl. [TonsiTe o pace. bosblie pachl: eBporeouaHast (eBpasuiickas),
aBCTpasio-HerpouHas (3KBaTopuasibHasi), MOHTOJIOUIHAs (a3MaTCKo-aMepuKaHcKas). Bpems
M TyTU paccejeHuss uejioBeKa IO IulaHeTe. EnuHCTBO uyenoBeyeckux pac. HayuHas
HECOCTOSITeJIbHOCTh ~ pacusMma. IIpucrioco6/ieHHOCTh 4YeJioBeKa K PasHbIM  YCJIOBUSIM
OKpY’Karolein cpenbl. BausHue reorpadmueckoit cpenbl u apeiidga reHoB Ha Mopdosioruio u
(usuosnoruio yesioBeka.

MexxaucuuruiMHapHble MeToAbl B (usmueckoyn (6MOJIOrMUYECKON) aHTPOIIOJOTHUMN.
OBOJIIOIIMOHHAS ~ AHTPOIOJIOTUS M TAJIEOAHTPOTIONIOTUSI  YEeJIOBEYECKMX — TOITYJISIIIUNA.
buocoumanbHble  uccaemoBaHMS TIPUMPOnbI  uejioBeka. McciiemoBaHMe — KO3BOJIIOIUU
6MOJIOTMYECKOTO U COIMAIBHOTO B YEJIOBEKE.

JdeMoHCcTpanumu

[Toptpetsi: Y. apsun, J1. JIuku, 5. . Porunckumit, M. M. I'epacumos.

Tabmuipl ¥ cxembl: «MeTogbl aHTpomnoyJioruu», «['OJIOBHOM MO3r ueJIoBEKa»,
«YenoBekoobOpasHbie 00e3bsiHbI», «CKeJleT yesioBeKa M CKesleT IMMIaH3e», «PymumeHTsI u
aTaBU3MbI», «JIBIMSKYIIME CWIbl aHTpPOIIOreHe3a», «OBOJIOIMOHHOE APEeBO UYesoBeKa»,
«ABcTpanmonurek», «YeysoBeK yMmenbiit», «YemoBeK MPIMOXOAAIIMI», «JleHMCOBCKMI
yesioBek» «HeaHmepranbiipl», «KpomanboHIbl», «IIpenky desoBeka», «OTarlbl 3BOIOLMNA
yejioBeKa», «Pachl uesmoBeka».

O6opymoBaHue: MYJISDKM  OKaMEHEeJOCTeN, IMPeaMEeTOB MaTepuabHOM KYJIbTYPbI
MpeaKoB uejoBeKa, pernpoaykiuu (dbororpadmm) KapTMH C MUDOJOTUYECKUMU U
OGMOIEVICKMMY CIOKETaMM TTPOMCXOXKIEHUST 4yesoBeKa, ¢GoTorpaduy HaXOIOK MCKOIaeMbIX
OCTaTKOB YeJIOBEKa, CKeJIeT 4YeJlOBeKa, MOJe/Ib uepelia YejioBeKa M ueperna IIMMIIaH3e,
MOJIeJTb KMCTH YeJI0BeKa ¥ KUCTH IIMMITaH3e, MO/ TOpca MPeIKOB YeIoBeKa.

JlaGopaTtopHast pabGora «VI3yueHue OCOOGEHHOCTEN CTPOEHMSI CKeJieTa YesIoBeKa,
CBSI3aHHBIX C MPSIMOXOKIAEHMNEM ».

IIpakTHueckas padora «V3yueHue 5KOJIOIMUYECKMX afanTaluii yeJoBeKar.

Tema 6. DkojorMsi - Hayka O B3aMMOOTHOLIEHMSIX OpPraHuM3MOB U
HaJOPraHM3MEeHHBIX CMCTEM C OKPY’KAIOIIEN Cpefo

3aposkzeHne u pasBuTue skosiormu B Tpymax A. I'ymbombara, K. @. Pynbe, H. A.
CesepiioBa, 3. I'ekkens, A. Tencin, B. H. Cykauésa. Pasmenst u 3amaun skojoruu. CBs3b
9KOJIOTUM C IPYTMMM HayKaMU.

Mertops! skonorun. IlosieBbie HabMIOAEHMSI. DKCIIEPMMEHTBI B 9KOJIOTUN: TIPUPOIHbIE U
jJabopatopHble. MopenupoBaHue B JKOJOTMM. MOHUTOPUHT OKPYSKAIOIIENM CPEMbI:
JIOKAQJIbHBIN, PETMOHAIbHbIN U TJ100a/IbHBIA.

3HauyeHMe SKOJOTMYECKMX 3HAHUM JJIS UyejloBeKa. JKOJIOTMYeCcKoe MUPOBO33peHe KaK
OCHOBa CBsI3€l uejioBeuecTBa C mpupomon. DopmupoBaHMe 35KOJOTUYECKOM KYJIbTYPbl U
9KOJIOTMYECKOM I'PaMOTHOCTY HaCeJIeHMSI.

JdeMoHCcTpanumu

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, H. A. CeBepuios, 3. I'ekkenb, A. Tenciu, B.
H. Cykaués.

Tabmuier u  cxembl: «Pasmenbr  skomormm», «Metombl  skosorum», «Cxema
MOHMTOPMHTA OKPYSKAIOIIEN CPEIBI».

JlaGopaTopHast padora «l/3yueHne METOIOB 9KOJOTMUECKUX MCCAETOBAHMI».

Tema 7. Opranusmsl U cpesa 00UTAHNS

Okosiormyeckue (GakTOpPbl ¥ 3aKOHOMEPHOCTM uX geuctBust. Kraccudukarys
9KOJIOTMYEeCKMX  (akTopoB: abuoTnueckue, OMOTHUYECKMe, aHTporioreHHble. OO1Me



3aKOHOMEPHOCTH JIeCTBUSI SKoJornueckux ¢aktopos. [Ipasuno muaumyma (K. Llnpenresns,
10. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHbIE OPTaHU3MBbI.

Aobnotnueckme daktopbl. CBeT Kak 3skosiormueckuit ¢akrop. [leiicTBue pasHbIX
YYaCTKOB COJTHEYHOTO CIIeKTpa Ha OpPraHM3Mbl. OKOJOTMYECKME TPYIIIbl PACTEHUN U
SKMBOTHBIX 1O OTHOIIIEHMIO K cBeTy. CuUrHajbHas pojib cBeTa. DoTornepnoansm.

Temmneparypa Kak skosiormyeckuit (axrop. [leiicTBue TemiepaTypbl Ha OpPraHM3MbI.
[TorikmnoTepMHbIE ¥ TOMOMOTEPMHbIE OpPTraHU3Mbl. ODBPUTEPMHbIE U CTEHOTEPMHbIE
OpraHU3MBbl.

BnaskHoCTb Kak akosiormueckuit ¢pakrop. [Ipucnocobennst pacTeHnin K MOAIepsKaHNIO
BogHoro 6anaHca. Kiaccudukaums pacTeHmii Mo OTHOIIEHMIO K Bome. IIpucmocobiaenHnus
SKMBOTHBIX K M3MEHEHMIO BOJHOTO pesKMMa.

Cpenbl 06uTaHMsI OPraHM3MOB: BOJIHAsI, HA3€MHO-BO3/YIIIHAsI, TOYBEHHAsI, ITyOMHHAsT
MOATIOYBEHHAsI, BHYTpMUOpranmsmeHHas. OusmMKo-XMMmJIecKie 0COOEHHOCTM Cpel OOUTaHMUS
opranusMoB. [Ipucrnoco6ieHnst OpraHn3MoB K SKM3HU B pa3HbIX Cpeax.

buonornueckne putmbl. BHelHme u BHYTpeHHME puUTMbL. CyTOYHBIE M TONVYHbBIE
puTMbl. [Tprcrioco61eHHOCTb OPraHN3MOB K CE30HHBIM M3MEHEHUSIM YCIOBUIA SKU3HU.

JKusnenunblie popmbl opranmsmoB. [ToHsTue o skusHeHHo dhopme. JKusHeHHbIE (POPMBbI
pacTeHmit: JepeBbsl, KYCTAPHUKM, KyCTApPHUUYKY, MHOTOJIETHME TPaBbl, OJHOJIETHME TPABBI.
JKusHeHHble GOPMbI KMBOTHBIX: TMAPOOMOHTBI, T€OOMOHTHI, a3pOo6MOHThI. OCOGEHHOCTU
CTpoeHusT 1 oOpasa SKU3HM.

buotnueckne dakropel. Bumbl O6MOTMYECKMX B3aMMOJENCTBUIA: KOHKYPEHIIVS,
XUITHUYECTBO, CuMbuo3 u ero Gopmbl. [lapasutusm, Koomepaius, MYTyaau3M,
KOMMeHCa/M3M (KBapTUPAHTCTBO, HaxjeObHM4YecTBO). HeTpoduueckme B3aMMOIECTBUS
(Tormmueckue, dopudeckue, Gabpuyeckue). 3HaUeHME OUMOTUYECKMX B3aMMOIENCTBUI JIJIS
CYIIECTBOBAHMSI OPraHM3MOB B cpejie 06uTanus. [IpMHIIUIT KOHKYPEHTHOTO UCKTFOUEHNS.

JdeMoHCcTpanumu

Tabmuiel  u cxembl:  «Jkosormyeckue  daktopbi», «CBETOBOM  CIIEKTP»,
«OKoJIOTMYEeCKMe TPYMIbl JXMBOTHBIX [0 OTHOIIEHUIO K CBeTy», «TeIJoKpOBHbIE
SKMBOTHbBIE», «XOJIOMHOKPOBHBIE KMBOTHBIE», «Du3moornueckme aganTanyuy XKUBOTHBIX»,
«Cpenpl  obuTaHMsT OpraHM3mMoB», «buosormyeckme putmbl», «KusHeHHbIE (HOPMBI
pactenuii», «>KmusHeHHble (OpPMBI KMBOTHBIX», «DKOCUCTEMA IIUPOKOJMCTBEHHOIO JIeCa»,
«DKOCUCTEMa XBOMHOro Jieca», «llemu muranusgy», «XuinHuuyectBo», «Ilapasutusm»,
«Koukypennusi», «Cumbmos», « KommeHcanmsm».

O6opynmoBanue: repbapuy pacTeHUM U SKUBOTHBIX, MPUCIIOCOOJIEHHBIX K BIIASIHUIO
Pa3IMUHbIX SKOJOTMYECKUX (HPaKTOPOB, Tepbapuy CBETOJIOOMBBLIX, TEHETIOOMBBIX U
TEHEeBbIHOC/IMBBIX PACTEHMI, CBETOIFOOMBbIE, TEHETIOONBbIE ¥ TEHEBBIHOCIMBbIE KOMHATHbBIE
pacteHus, TepbapuMM ¥ KOJUIEKIIMM TEIUIONIOOUBBIX, 3MMOCTOMKUX, MOPO30YCTONUMBBIX
pacTeHMir, dyuesja IITUI] M 3Bepei, repbapum pacTeHUN, OTHOCSIIUXCS K TUrpoduTam,
Kcepoduram, me3oduTaM, KOMHATHbIE PaCTEeHMs] JAHHBIX TPYII, KOJUIEKIMM >XKUBOTHBIX,
OOMTAaIOILMX B pasHbIX Cpefax, repdbapum 1 KOJJIEKIUY PACTEHUI U JKUBOTHBIX, 00/Iaal0IIMX
yepTaMy IPUCIIOCOOJIEHHOCTY K CE30HHBIM M3MEHEHMSIM YCJIOBUM SKU3HU, repbapum u
KOJIJIEKIIYM PACTEHUI U SKUBOTHBIX PA3/IMUHBIX SKU3HEHHBIX (HOPM, KOJIIEKIIUY >KUBOTHBIX,
YYaCTBYIOIIUX B PA3IMUHbIX OMOTUYECKMUX B3aUMOIECTBUSIX.

JlabopaTopHasi pa6ora «BbIsiBlieHMe IIPUCIIOCOOJIEHUI OPraHu3MOB K BJIMSIHUIO
cBeTa».

JlabopaTopHasi pa6ora «BbIsiBlieHMe IIPUCIIOCOOJIEHUI OPraHu3MOB K BJIMSIHUIO
TeMIepaTypbI».

JlabopaTopHasi paboTa «AHATOMUYECKNE OCOOEHHOCTM PACTEHMIA U3 PasHbIX MeCT
OOUTaAHUS».

Tema 8. DK0/I0OTMSI BUAOB M IIOITYJ/ISIIIAN



OKoJIorMYecKre XapaKTEPUCTUKY TomyJsiuu. [lomyasius Kak —Ouosiormuyeckast
cucteMa. Pojib HEOTHOPOOHOCTH Cpenbl, (U3UUECKUX GAapbepoB U OCOOEHHOCTEN OMOJJIOrUn
BUJIOB B (DOPMMPOBAHUY MTPOCTPAHCTBEHHOM CTPYKTYPbI MOMyJsiiinii. OCHOBHBIE ITOKA3aTeN N
MOMYJISIIIMA: YMUCJIEHHOCTh, IJIOTHOCTh, BO3pPacTHasl M IIOJIOBasi CTPYKTYpa, POXKIAEMOCTb,
MIPUPOCT, TEMIT POCTa, CMEPTHOCTb, MU' PALIMS.

OKoJiornyeckasi CTpykTypa nomyssimu. OlieHKa YMCAeHHOCTY oMy s, JIuHaMmka
MOMYJISIIUM U €€ peryssiuys. buoTmueckuit moTeHIMan mnomyasiuu. MopenupoBaHue
OIVHAMUKY TonyJisiiiuu. KpuBble pocTa 4mMC/IeHHOCTM Tomyssiiyu. KpuBble BbIKMBAHMS.
Perynsitiust 4MC/IEHHOCTM TIOMYJISIINIA: POJIb (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT
MJIOTHOCTY. DKOJIOTUYeCKKe cTpateruu BuaoB (r- u K-crparerun).

IToustue o6 sKoJIOrMUECKOM Huille Buga. MectoobutaHnue. MHOroMmepHass MOJeNIb
sroyiornueckoit Humm k.M. XaTunHcoHna. Pasmepsl sKkosornueckoii Humy. IToTeHuyaabHas
U peaiM30BaHHAas HUILIN.

Bun xak cucrema momyssiimii. Apeanbl BUIOB. BUIbl M UX >KM3HEHHbIE CTpaTEruMu.
OKoJIornyecKkue 3KBUBAJIEHTHI.

3aKOHOMEPHOCTY TIOBeOEeHMUSI UM MUrpaluii >KUBOTHBIX. Dbuosiornueckue MHBa3UU
YY>KEPOTHBIX BUOB.

JdeMoHCcTpanumu
IMoptpert: IIxx. . XaTumMHCOH.
Tabauirbr u CX€eMblI: «OKoJIOrYecKue XapaKTepPUCTUKU TIOTTYJISILIA»

«ITpocTpaHCTBEHHAsT CTPYKTypa MOMyasimu», «BospacTHble mMpaMuabl TOITYJISIIIAN»,
«CKOpOCTb 3acejieHMsl TOBEPXHOCTM 3eMJIM pasjMuHbIMU OpraHmsmMamm», «Mogesb
skoJjtornueckon uuim k. M. XaTumHcoHa.

O6opymoBaHme: repbapuy pacTeHM, KOJUIEKIIUN SKUBOTHBIX.

JlabopaTopHast padora «[Ipucrnoco6aeHnss CeMsIH paCTeHUI K pacCeIeHUIO».

Tema 9. DK0/1I0rMs COOOIIECTB. DKOJIOIMYECKNe CUCTEMbI.

Coob1ectBa opraHmn3mMoB. buoiieHo3 u ero cTpyktypa. CBsI3u MeXIy opraHuM3MaMy B
Ou1olieHo3e.

OkocucreMa Kak OTkpbiTass cucrema (A. k. Tencnu). DyHKIMOHA/IbHbIE OGJIOKK
OpraHM3MOB B 9KOCHCTEMeE: MPOAYIIEHTbI, KOHCYMEHTbI, PeylleHTbl. Tpoduueckme YpOBHM.
Tpoduueckue nenu u cetu. AbuoTnyeckme 6JI0kM 3KocucTeM. ITOUBBI M UJIbI B 9KOCUCTEMAX.
KpyroBopoT BeIiecTs 1 MOTOK SHEPTUM B SKOCUCTEME.

OcHOBHbBIE TIOKa3aTeJM 3KOCUCTEMbl. buomacca ¥ MpoAyKuMs. OKOJOTUYECKME
MMPaMUIbI UKUCeNI, B1IOMAaCChl M SHEPTUM.

Hunamuxa  sxkocucmem.  Kamacmpoguueckue  nepecmpotiku. Dnykmyauuu.
HampaBiieHHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuyHbIe M BTOPUYHbIE
CYKIIECCMM U WX TMPUYMHBL. AHTPOIIOTe€HHbIe BO3HEMCTBUSI Ha cykieccuu. KimmakcHoe
coobiecTBo. bropasHoobpasme 1 MOJHOTA KPYrOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTU
COODILIECTB.

[TpuponHbie 5KOCUCTEMBI. IKocucmembsl 03€P U peK. IKocucmembl Mopell U OKeaHos.
Dxocucmembvl myHOp, n1ecos, cmenetl, NyCmblHb.

AHTpOIIOTeHHbIE 3KOCUCTEMBI. ATpoO3KOocKUcTeMa. ArporeHos3. Pasmumsa mexmay
AHTPOMOTeHHbIMU U IPUPOTHBIMM SKOCUCTEMAMM.

Ypb6oskocucrembl. OCHOBHbIe KOMIIOHEHTBHI ypboskocucreM. ['opoxackas duiopa u
dayna. CuHaHTpomnmM3aius ropojckon ¢ayHbl. brosornueckoe u X03ICTBEHHOE 3HAYEHME
arposKkoCuCTeM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTY  (POpPMMPOBAaHMS OCHOBHBIX B3aMMOMENCTBUII OpPraHuU3MOB B
akocucrtemax. Ponw kackadwozo agpgexma u sudos-adugukamopos (kniouesvix 6udos) &
¢dyHkyuoHuposanuu sxkocucmem. IlepeHOC 2HepPrMM U BeIECTB MEXAY CMEXKHBIMU
9KOCUCTEMaMM. Y CTOMUMBOCTh OPraHM3MOB, TMIOMYJISIIMIA M SKOCUCTEM B YCIOBUSX
€CTeCTBEHHbIX U aHTPOIIOT€HHbIX BO3IEICTBUI.



Mexanusmovt  6030eticmaust 3azpsi3HeHUl pA3HbIX MUNO8 HA CYOOP2aHU3MEHHOM,
OpP2aHU3MEHHOM, NONYASAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbl IKOJ02UUECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 8030eticmausi. MeTomoIoTsT MOHUTOPUHTA €CTECTBEHHBIX
M QHTPOITOT€HHBIX SKOCUCTEM.

JdeMoHCcTpanumu

[Toptpet: A. IIx. Tencmn.

Tabmuipr 1 cxembl: «CTpyKTypa OMOIEHO3a», «DKOCUCTEMA IIMPOKOJIMCTBEHHOTO
jJeca», «OKOCMCTEMa XBOWMHOrO Jieca», «®yHKIMOHAIbHbIE TPYIIbI OpPraHM3MOB B
sKocucteme», «KpyroBopor BeliecTB B 3Kocucteme», «llemu mmranus (macTOuinHas,
IeTPUTHAs)», «DKOJOTUUECKas MMpaMuIa Ynce», «DKOJIOruueckast mapammaa 61oMacchi»,
«OKoJylormyeckas nmuMpammuaa sHeprum», «ObpasoBaHmue 6osi0Ta», «IlepBUUHas CyKIeccus»,
«BoccraHoBieHNe Jieca Moc/Ie Moskapa», «DKocucTeMa osepar», « ArporeHos», «Kpyrosopor
BEIIIeCTB U MTOTOK SHEPruu B arpoiieHose», «[IpumMepbl ypOOIKOCUCTEMY.

O6opymoBaHme: repbapum pacTeHui, KOJJIEKIIMM HACEKOMBIX, Uyuesia MTUILl U 3Bepeii,
rep6Gapuy KyJbTYPHBIX U AUKOPACTYIIMX PACTEHMIA, aKBAPUYM KaK MOJIEJIb 9KOCHCTEMBI.

IIpakTHueckas padora «Vi3yueHue u omnucanue ypooIKOCHCTEMBI».

JlaGopaTtopuast pa6ora  «V3yueHme  pasHOOOpasusi  MEJKMX  ITOUBEHHBIX
YJIEHUCTOHOTMX B Pa3HbIX 9KOCHCTEMAX».

IDKCKypCcUSI «DKCKYPCHUSI B TUIIMYHBIN G1Oreo1ieHo3 (B 1yo6paBy, 6epesHsK, eJTbHNUK, Ha
CYXOJIOJIbHBIN UJTU TTIOMMEHHbIN JIYT, 03€p0o, 60JI0TO)».

IKCKYpCHS « DKCKYPCUSI B arpOIKOCUCTEMY (Ha IOJIe UM B TEIJIMYHOE XO3SICTBO)».

Tema 10. Buocdepa - rino6asbHast 3KocucTeMa

buocdepa - obuieruianeTapHas 060/I0uKa 3eMJIH, Tle CYIIECTBYET MM CYIIeCTBOBaJIA
>KM3Hb. PasButme mpencrtaBieHnii o 6mochepe B Tpymax O. 3wocca. Yuenme B. U.
Bepnagckoro o 6uocdepe. Obnactu 6mocdepnl u eé cocras. JKupoe BelecTBo 6uocdeps! u
ero QyHKIUN.

3akoHOMepHOCTM  cylecTtBoBaHus 6mochepbl. OcobeHHOCTM 6OGUOChepbl  Kak
rJ106aIbHOM 3KocucTeMbl. [lHaMuyeckoe paBHOBecue B 6uochepe. KpyroBopoTs BeIecTB u
61oreoxuMmnueckme Kbl (yIjieposa, a3ota). PUTMUYHOCTD siBieHMi B 6uocdepe.

3oHasbHOCTL OMOCchepbl. Ilonsite o 6uome. OCHOBHbIE OMOMBI CYIIM: TYHAPA,
XBOJMHbBIE Jieca, CMeIIaHHble ¥ IIMPOKOJMCTBEHHbIE Jieca, CTelM, CaBaHHbI, ITYCTbIHMU,
TpOIMUECKye Jieca, BHICOKOTOpbsi. KiMMar, pacTUTETbHbIN U SKUBOTHBIV MUP GMOMOB CYIIIA.

Crpyktypa ¥ GYHKUMS SKMBBIX CHUCTEM, OIl€HKA MX PECYpPCHOrO TOTeHIMaaa |
61ochepHbIX QYHKINN.

JdeMoHCcTpanumu

[Toptpetsi: B. U. Bepuagckuii, 3. 31occ.

Tabmuier u  cxembl: «['eochepbr 3emsm», «KpyroBopoT asora B Mpupome»,
«KpyroBopot yriepoma B mpupome», «Kpyroopor kuciopoma B mpupope», «Kpyrosopor
BOIbI B mpupoje», « OCHOBHbIe 6MOMBI cyim», «KmiMarnueckue mosica 3emn», « TyHmpa»,
«Tamira», «Cmemaunbiii jec», «llupokomucTBenubii Jsec», «Cremb», «CaBaHHa»,
«ITycrpias», « Tponuueckuit iec».

O6opynoBaHme: repbapuy pacTeHMIA pa3HbIX 6MIOMOB, KOJUIEKIIUM SKMBOTHBIX.

Tema 11. YestoBek u oKkpyskarmouias cpesa

OKoJiormyeckre KpuU3MCbl M UX TpuuMHbI. Bo3smelicTBue uyenoBeka Ha Omocdepy.
3arpsisHeHMe BO3IYIIHOM cpenbl. OxpaHa Bo3myxa. 3arpsisHeHue BOmHOM cpenbl. OxpaHa
BOAHBIX pecypcoB. Paspyirenne mouBbl. OxpaHa IIOUBEHHBIX pecypcoB. V3meHeHue
KJIMMara.

AHTpOIIOreHHOe BO3[EICTBME Ha PACTUTENbHbIM U KUBOTHbIM Mup. OxpaHa
PacTUTENIbHOTO ¥ JKMBOTHOrO Mupa. OCHOBHBbIE TPUHIMIIBI OXpaHbl Hpuponbl. KpacHbie
kaurn. Ocob6o oxpausembie mnpupoaHbie Tepputopun (OOIIT). Borannueckme camgbl u
300JI0TMYECKIE TTapKHN.



OcCHOBHbIE  TIPUHIIMIIBI ~ YCTOMYMBOT'O  PasBUTKUS  UeJOBEUYeCTBA ¥  TPUPOIBI.
PainioHanbHOE MPUPOIOIIO/Ib30BAHME M COXPaHEeHNe OGMOJIOITMUYeCKOro pasHooOpasus 3eMIIn.
O6imye  3aKOHOMEPHOCTM  TJIOOAJbHBIX  SKOJOTMYECKMX  KpusucoB. OcobeHHOCTU
COBPEMEHHOTO KPU3MCa U er0 BEPOSTHbIE TIOCJIEICTBUS.

PasButue MeTOJOB MOHMTOpPMHTA Ppa3BUTHSI OMNACHBIX TEXHOTEHHBIX IIPOIIECCOB.
Cucmemnbie uccnedosanus nepexoda K pecypcocbepezaioujeli U KOHKYPEHMOCNOCOOHOU
SHepzemuxe. Buonozuueckoe  pasHoobpasue u 6uopecypcul. Hayuonanvhule
uHgopmayuonHele cucmemvl, obecheuusaroujue 0ocmyn K uH@popmauyuu no COCMOSHUIO
omadenvbHbix 8ud08 u 3kocucmem. OcHo8bl IKOpeabunumayuu IKocucmem u cnocob6oe 6opvovl
¢ 6uonoapestcoenusmu. PekoHcmpyKyuss MOPCKUX U HA3EMHbBIX IKOCUCMEM.

JdeMoHCcTpanumu

Tabmuibl u  cxembl: «3arpsisHeHMe aTtmocdepbl», «3arpssHeHue ruapocdepbI»,
«3arpsisHeHue TmouBbl», «IlapHuKOBBIN 3dderT», «OCcob60 oxpaHsIeMble TPUPOIHbIE
TeppuTopun», «Moenu yrpaBJisieMoro Mupa.

O6opynoBanme: Gororpadum OXpaHSIeMbIX pacTeHUN ¥ SKMBOTHBIX KpacHOU KHUTHU
Poccuitckon @enepanyy, KpacHoit KHUTM permoHa.

ITNIAHUPYEMBIE PE3VYJIbTATbI OCBOEHNS ITPOT'PAMMBI 11O BUOJIOT'
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS

JINMYHOCTHDBIE PE3VYJIbTATbI

®I'OC COO ycraHaBmuBaeT TpeboOBaHMS K pe3ysbTaTaM OCBOEHUS OOYYarOIIMMUCS
MIPOTrpaMM CpeIHero OOIIero 06pa3oBaHusI: JIMUYHOCTHbBIE, MeTapeIMETHbIE U TTPpeAMETHbIE.

B cTpykType J/MYHOCTHBIX pe3yJIbTATOB OCBOEHMSI IPOTpaMMbl IO OMOJIOTUMU
BbIZIeJIEHbI  CJeAyIOllMe  COCTaBJIAIOIIME: OCO3HaHMe  OOYYaloImMMMUCS  POCCUMCKONM
TPAKIAHCKOM MIEHTUYHOCTM — TOTOBHOCTM K CaMOPasBUTUIO, CAMOCTOSITEJIbHOCTU W
caMoOIIpeie/IEHNIO0, Haauuue momusayuu K OOYYEeHUIO OMOJIOTUU, UeleHanpasieHHoe
passumue BHYTPEHHUX YOEKIEHMI JIMUHOCTM HA OCHOBE KJIIOUEBBIX IIEHHOCTEN WU
MCTOPUMYECKUX TPAOULINMIA PasBUTHUSI OMOJIOTMYECKOTO 3HAHMUSI, 20MOBHOCMb U CNOCOOHOCMDb
00YyUaloIIMXCS PYKOBOJCTBOBAaTbCSI B CBOEN MAESITEIbBHOCTM  I[€HHOCTHO-CMBbICTIOBBIMMU
YCTaHOBKaMM, IIPUCYIIUMU CUCTEME OMOJIOTMYECKOTO 06pa30BaHMsI, HANUUUEe NPABOCO3HAHUS
9KOJIOTMYECKOM KYJIbTYPbI, COCOOHOCMU cMAasums 1eJI ¥ CTPOUTD SKM3HEHHbIE TUTAHbI.

JIMuyHOCTHBIE pe3yJbTaTbl OCBOEHMSI MPOTPaMMbI TIO OMOJOTUM OOCTUTAIOTCS B
eIVMHCTBE YUeOHOM ¥ BOCIUTATEIbHOM [eSITeIbHOCTM B COOTBETCTBUM C TPaAUIIMOHHBIMMU
POCCUMCKUMM  COLMOKYJIbTYPHBIMM,  MCTOPUYECKMMM U JTYXOBHO-HPABCTBEHHBIMMU
IIEHHOCTSIMU, TIPUHSITBIMM B OOIIECTBE MpaBMJIaMy ¥ HOPMaMM TMOBEAEHUS U CIIOCOOCTBYIOT
mpoIeccaM CaMOITO3HAHMSI, CAMOBOCIMTAHMSI ¥ CaMOPa3BUTUS, Pa3BUTUS BHYTPEHHEN
MTO3UIIVY JIMYHOCTH, MaTPUOTMU3MA U YBaKeHMsI K 3aKOHY ¥ ITPaBOIOPSIAKY, YeJIOBEKY TPyaa U
CTapiieMy ITIOKOJIEHMIO, B3aMMHOTO YBa)kKeHMsI, OepesKHOTO OTHOIIEHUSI K KYJIbTYPHOMY
HACJIeMIO U TPaaAMUIMSIM MHOTOHAIIMOHAIbHOTO Hapona Poccuiickon @enmepanyy, rpupoae u
OKpY>KaIoIIen cpeje.

JInuHOCTHBIE pe3yJIbTaTbl OCBOEHMSI yuyeOHOro mpenmera «buosorus» mOJKHBI
OTpa’kaTb TOTOBHOCTh M CIIOCOOHOCTb OOYYAIOIIMXCS PYKOBOJCTBOBATHCS C(hOPMUPOBAHHOM
BHYTPEHHE! TMO3UIMe JIMYHOCTY, CUCTEMOM II€HHOCTHBIX OpMEHTAlUM, TO3UTUBHBIX
BHYTPEHHMX YOEKIEHMI, COOTBETCTBYIOIIMX TPAOUIMOHHBIM IIEHHOCTSIM POCCUIICKOTO
00111eCTBa, pacllMpeHye KU3HEHHOT'O OMbITAa M OIbITa JESITeJIbHOCTY B IIPOIecce peaan3alun
OCHOBHBIX HaIlpaBJIEHUI BOCITUTATEIbHON IESITeJTbHOCTM, B TOM YMCJI€ B YaCTU:

1) rpa)kAaHCKOT0 BOCIIMTAHUS:

chopMMpPOBAHHOCTD TPAKTAHCKOM TO3ULMM OOYYAIOIIErocsl KakK aKTUBHOTO U
OTBETCTBEHHOIO UjIeHa POCCUIICKOI'O ODOIIECTBa;



OCO3HaHME CBOMX KOHCTUTYIMOHHBIX IpaB ¥ OOS3aHHOCTEN, YBakeHMe 3aKOHA WU
MPaBOIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOV [eSITeJIbHOCTY TIPU CO3HTAHUM YUeOHBIX
MIPOEKTOB, peIIeHNM YUYeOHbIX M TO3HABAaTEJbHBIX 3a/1a4, BBITTOJHEHUM OMOJIOrMYECKNX
SKCIIEpUMEHTOB;

CITOCOOHOCTDb OTpEeNIATh COOCTBEHHYIO IO3MUIMIO IO OTHOIIEHMIO K SIBJIEHUSM
COBPEMEHHOM XU3HU U OOBSICHSITD €€;

YyMEHMe YUUTBIBAaTb B CBOMX [JEUCTBUSIX HEOOXOAMMOCTb KOHCTPYKTMBHOTO
B3aMMOJIEMCTBUS JIIOJIEM C pasHbIMM YOEXKIEeHUSIMM, KYJIbTYPHBIMM IIEHHOCTSIMU U
COLIMAJIbHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B IPOIECCE COBMECTHOTO BBITIOJIHEHUSI YUeOHBIX,
MMO3HABATEJIbHBIX ¥ MCCJIEOBATEIbCKMX 3a/lau, YBaXXKUTEJIbHOIO OTHOIIEHUSI K MHEHMIO
ONIIOHEHTOB MPY OOCYKAEHMM CIIOPHBIX BOITPOCOB OMOJIOTMUECKOTO COIEPSKAHMS;

TOTOBHOCTb K TYMaHUTAPHON ¥ BOJIOHTEPCKON JeSATEIbHOCTH;

2) IaTPUOTUYECKOTO BOCTIMTAHMS:

cOpMUPOBAHHOCTh  POCCUIICKOM  T'PaKAAHCKOM  MOAEHTUYHOCTM, IaTPUOTHU3MA,
YBasKeHUSI K CBOEMY HapoOfy, YyBCTBA OTBETCTBEHHOCTU Tepen, PoamHoOM, roploCcTi 3a CBOIA
Kpai1, cBoto PonmuHy, CBOM SI3bIK M KYJIBTYPY, MPOIIJIOE ¥ HACTOSIIIee MHOTOHAIMOHATIBHOTO
Hapopga Poccuu;

IIEHHOCTHOE OTHOIIIEHMe K TPUPOJHOMY HaCAeOMI0 ¥ TMaMSITHUMKAM TIPUPOIBI,
noctmskenusim Poccun B HayKe, ICKYCCTBE, CITIOPTE, TEXHOJIOTUSIX, TPYIE;

CITOCOOHOCTDb OIIEHMBATh BKJIA[l POCCUIICKMX YUYEHBIX B CTAHOBJIEHME U Pa3BUTHUE
OMOJIOTUM, IIOHMMAaHMS 3HAYeHUs OMOJIOrMM B IIO3HAHMM 3aKOHOB IIPUPOMAbI, B SKU3HU
yeJIoBeKa ¥ COBPEMEHHOTI0 OOILIeCTBa;

unerHas yOeKIEHHOCTb, TOTOBHOCTb K cCiaykeHuto u 3ammre OTevecTsa,
OTBETCTBEHHOCTD 3a €ro CyaboYy;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

OCO3HaHMe TYXOBHbBIX IIEHHOCTEN POCCUICKOTO HAapo/1a;

cpopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEIEHMS,;

CITOCOOHOCTb ~ OIIEHMBAThb CUTyallMIO WM  TPUHMMAThb OCO3HAHHbIE  pellleHwus,
OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBbI U 1IIEHHOCTM;

OCO3HaHMe JIMYHOTO BKJIaJla B OCTPOEHME YCTOMUMBOrO OyAyIero;

OTBETCTBEHHOE OTHOIIEHMEe K CBOMM POOUTENSIM, CO3JAHMIO CEMbJM HAa OCHOBE
OCO3HAHHOTO MPUHSATUS LIEHHOCTEM CEMEMHOM >KM3HM B COOTBETCTBMU C TPaOULIMSIMU
HapomoB Poccuu;

4) 3cTETUYECKOr0 BOCIIUTAHMSI:

3CTeTMUYECKOe OTHOIIeHMe K MHUpPYy, BKIIOYAsT ICTETUKY ObITa, HAYYHOTO U
TEXHMYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIeCTBEHHBIX OTHOIIIEHUI;

TMOHMMaHMe 5MOLMOHAIbHOTO BO3IEMCTBHUS JKMUBOV IPUPOALI U €€ LIeHHOCTH;

TOTOBHOCTb K CaMOBBIPa’KEHMIO B Pa3HbIX BUIAX MCKYCCTBA, CTPeMJIEHME IPOSIBJISTD
KaueCcTBa TBOPUYECKO JIMUYHOCTH;

5) ¢usuueckoro BocnuTaHMsA, (OPMUPOBAHUSA KYJIBTYPbI 3I0POBbSI WU
3MOIMOHAIBHOTO 0JIaroIoJTyunsi:

MOHMMAaHME ¥ peamn3alysl 3J0pPOBOTO M 06e30MacHOr0 obpasa >KM3HU (3TOpOBOE
MATaHue, COOTI0IeHNe TUTUEHNYECKIX TTPaBWI ¥ HOPM, cOQJIaHCUMPOBAHHBIN PESKMM 3aHSITUIA
M OTObIXa, peryJspHas Qusnyeckas aKTUMBHOCTb), OepeskKHOro, OTBETCTBEHHOI'O U
KOMIIETEHTHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (MM3MUECKOMY U TICUXNYECKOMY 310POBbIO;

MMOHMMAaHMe II€HHOCTM TPaBWI WHAMBUAYAJIbHOTO ¥ KOJUIEKTMBHOTO 6€30IacHOro
TIOBEIEHNST B CUTYAIUSIX, YTPOXKAIOIIMX 3[0POBbIO U SKU3HY JIIOJIEN;

OCO3HaHMe TIOC/IeICTBUIA Y HENPUSITUSI BPEAHBIX MPUBBIUEK (YIOTpeOeHMs aKOroJis,
HapKOTUKOB, KypeHMsI);



6) TPyZ0OBOr0 BOCTIMTAHUS:

TOTOBHOCTH K TPYAYy, OCO3HaHMe IIEeHHOCTY MacTepCTBa, TPYI0I00Me;

TOTOBHOCTb K aKTMBHOWM  JeATEeJIbHOCTM TEXHOJOTMYECKOM ¥  COLMAJIbHOM
HaIPaBJIEHHOCTY, CIIOCOOHOCTb MHUIIMMPOBATD, IVIAHMPOBATb ¥ CAMOCTOSITE/IbHO BBITIOJTHSITD
TaKyIO JesITeIbHOCTb;

MHTepeC K pa3IMIHbIM chepam IpodeCcCHOHATbHON AesITeIbHOCTI, YMEHMEe COBEPIIIATh
OCO3HaHHBI BBIOOP OymAylleir Tpodeccuu ¥ peasn30OBbIBaTh COOCTBEHHbIE >KM3HEHHbIE
TIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 06Pa30BaHMIO ¥ CaMOOOPa30BaHMIO Ha MPOTSIKEHMU BCE
SKU3HU;

7) 9K0JIOTMYEeCKOr0 BOCIIMTAHMS:

9KOJIOTMYECKM I1eJIeco00pa3sHOe OTHOIIEHME K TPUpoJe KaK MCTOYHMKY JKU3HM Ha
3emJie, OCHOBE €€ CYyIIIeCTBOBAHMS;

TIOBBIIIIEH)E YPOBHS 3KOJOTMYECKOM KYJIbTYPbI: MPUOOPETEHME OIbITA TUIAHVMPOBAHMS
MTOCTYIIKOB ¥ OIIEHKM UX BO3MOSKHBIX TTOCIEICTBUIA JIJIST OKPY>KAIOIIEeN CpeJibl;

OCO3HaHMe TJI06ATbHOTO XapaKTepa 3KOJOTUMUECKUX MTPOOJIeEM U MTYTeN UX PelLIeHMNs;

CITOCOOHOCTh MCIOJIb30BaTh IMpUOOpEeTaeMble IPU M3YYEeHUM OMOJIOTUM 3HAHUS WU
YMEHMSI TIpM pellleHuM IpobJsieM, CBSI3aHHBIX C PaIMOHAJIbHBIM IPUPOJIOIOIb30BAHMEM
(cobsmoienye MpaBwI TOBeJeHMsI B TIPUPOJE, HAMPaBJIeHHbIX HA COXPaHEHMe paBHOBECHS B
9KOCUCTEMAX, OXpaHy BUMIOB, 9KOCUCTEM, 61ochepbi);

aKTMBHOE HEINpUSITHE JEMCTBUM, MPUHOCSIIMX BPed, OKPYKaIoIIel MPUPOIHON Cpefe,
yMeHue MTPOTHO3MPOBATH HeOJIaroNpPUSITHbIE 9KOJIOTUYECKIE MTOCTIEACTBUS
MpeanpUHUMaeMbIX TeMCTBUIA U IPeqOTBPaIaTh UX;

HaJIMuMe PasBUTOrO SKOJIOTMUYECKOTO MbIILJIEHMS, SKOJIOTMYECKOM KYJIbTYpPbI, OIbITA
IeATeIbHOCTY SKOJIOTMYECKOM HAaIMpaBJIeHHOCTM, YMEHMSI PYKOBOACTBOBATbCS UMM B
MMO3HABaTeJIbHOV, KOMMYHUKATUBHOM U COIMAIbHOM IPAKTUKe, TOTOBHOCTU K YYaCTUIO B
MPaKTUYECKOM JIEeSITeIbHOCTY SKOJIOTUYECKONM HAIPaBJIeHHOCTH;

8) HeHHOCTY HAYYHOTO MO3HAHMS:

chopMMpOBaHHOCTL MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTMS HAyKM U OOIIECTBEHHOM TMPAaKTMKM, OCHOBAHHOTO Ha MOUajiore KYJbTYD,
CITOCOOCTBYIONIETO OCO3HAHMIO CBOETO MECTa B MOJIMKYJIbTYPHOM MMUPE;

COBEpIIIEHCTBOBaHME  SI3IKOBOM M  UUTATEJIbCKOM  KYJbTYpbl KaK CpeaCcTBa
B3aMMOJIEMCTBUS MEXIY JIIOIbMM U IMO3HAHUS MUPa;

MOHMMaHMe crenmduKy 61MoorMM Kak HayKu, OCO3HaHMs €€ poju B (popMupoBaHUMU
paIMOHAJbHOTO HAYYHOTO MBIIUIEHUSI, CO3JaHUM IIeJIOCTHOTO IIPe[CTaBJeHusT 00
OKpY’)KalollleM MMpe KakK O eOMHCTBe TIPUPOIbI, 4YeJioBeKa M OOIlecTBa, B IMO3HAHUA
MIPUPOIHBIX 3aKOHOMEPHOCTEN U pellieHny pobJieM COXpaHeHMs ITPUPOTHOTO PABHOBECHS;

yOEXKAEHHOCTb B 3HAYMMOCTM OMOJOTMM IJIT COBPEMEHHOV  IIMBWIN3ALIMMN:
obecrieueHMss HOBOTO YPOBHSI  pa3BUTUS ~ MEAUIMHBI, CO3JaHME  I1ePCIIEKTUBHBIX
OGMOTEXHOJIOT I, CIIOCOOHBIX PellaTh PeCypCcHbIe TPOOIeMbl pa3BUTHS YEJIOBEYECTBA, MIOVCKA
MyTeM BBIXOJA U3 TJIOOAIbHBIX SKOJIOTMYECKMX IpobeM M obecrieueHMs] Tmepexoja K
YCTOMUYMBOMY Pa3sBUTHUIO, PAIMOHAJIbHOMY MCIOJb30BAHUIO MIPUPOTHBIX PECYypPCOB U
(bopMMPOBAHNIO HOBBIX CTAHIAPTOB SKU3H;

3aMHTEPECOBAHHOCTh B TIOJIYYEHMM OMOJIOTMYECKMX 3HAHMI B IEJISX IOBBIIIEHNUS
001Iell  KyJbTypbl, €CTEeCTBEHHO-HAayYHOM TIpPaMOTHOCTM, KaK COCTaBHOM  YacCTU
(YHKIIMOHAIbHOV TPaMOTHOCTM O0yYaroIIMxcs, GopMupyeMoit mpyu u3ydeHmn 61MoI0rumy;

MMOHMMAaHMe CYITHOCTY METOJOB ITO3HAHMs, MCIIO/JIb3yeMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTY MCIIOJIb30BaTh IIOJyYaeMble 3HAHUS JIS1 aHaau3a U OOBSICHEHUS SIBJIEHWUIA
OKPY’KaIOIIero Mmupa M MPOUCXOMASIIMX B HEM M3MEHEHUM, yMeHMe [ejlaTb 0OOCHOBaHHbIE
3aKJIIOYEHNMSI HAa OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS HOAHHBIX C IeIbI0 TTOJTyYeHUs
IIOCTOBEPHBIX BbIBOIOB;



CIIOCOOHOCTh CaMOCTOSIT@JTbHO MCIIOIb30BaTh OMOJIOTMUECKUe 3HAHUS [JISI pelleHust
Mpo6JIeM B peasibHbIX SKM3HEHHBIX CUTYaLMSIX;

OCO3HaHMe I[EHHOCTM HAyYHOW JeSITeIbHOCTY, TOTOBHOCTh OCYIIIECTBJISITh MPOEKTHYIO
U ICCJIeOBATEIbCKYIO NeATe/IbHOCTb UHAVBULYAJIbHO U B CPYIIIIE;

TOTOBHOCTb ¥ CIIOCOOHOCTb K HeNpepbIBHOMY 06pa30BaHMUIO M CaMOOOpa30BaHMIO, K
dKTMBHOMY IIOJIYUYEHMIO HOBbBIX 3HaHI/II‘/1 I10 6I/IOIIOI‘I/II/I B COOTBETCTBUM C >KM3HEHHbIMU
MMOTPEOHOCTSIMA.

METAIIPEIMETHBIE PE3VJIbTATbI

MeranpenMmeTHbIe pe3yIbTaTbl OCBOEHMST yUeOHOTOo MpeaMeTta «buosorus» BKIIOYAIoT:
3HauMMble IS (OPMMUPOBAHMST MMPOBO33PEHMSI OOYUAIOIMIMXCS MEXKIMCUUIIMHAPHBIE
(MeXmpeaMeTHbIe) OOIlleHayuYHble MOHSTHS, OTpaskalollyie 1eJIOCTHOCTb Hay4YHOM KapTUHbI
Mupa u crenmuduKky MeToaoB MO3HAHMS, VICTIOb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIeCTBO,
SHEPrus, siBJIeHNe, MPOIeCC, CUCTEMA, HaYUHbIN (PaKT, MPUHINUII, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TeOopus, MWCCIeNoBaHMe, HaOMIOeHMe, W3MepeHue, SKCIEePMMEHT U IpyTue);
yHUBepcajbHble yueOHbIe AeiCTBUS (IT03HABATe/IbHbIe, KOMMYHMKATUBHbIE, PETY/ISITUBHBIE),
obecreunBarole GopMmupoBaHue GYHKIVMOHAJIBHOM T'PAaMOTHOCTM U COLMAJIbHONM
KOMIIETEHIIMM OOYYaIOIIMXCsl; CIIOCOOHOCTb OOYYalOIIMXCS MCIIOIb30BaTh OCBOEHHbIE
MEKIUCIUIIIMHAPHBIE, MMPOBO33peHYECKMe 3HaHMS U YHUBEPCaIbHbIe yueOHble NeCTBMUS B
MMO3HABATEJIbHO Y COLMAIbHONM MPaKTHUKE.

B pesynbrare msydyeHuss OMOJIOTMM Ha YpPOBHE CpeqHero oOiero ob6pa3oBaHUs Y
obyuatorierocst 6yayT copMmupoBaHbl TO3HABATEIbHbIE YHUBEPCATbHbIE YUeOHbIE TEICTBYS,
KOMMYHMKATUBHbIE YHUBEpCa/lbHble yueOHbIe [OelCTBUS, PEry/JSITUBHbIE YHMUBEPCAJIbHbIE
y4yeOHbIe IeMICTBYSI, COBMECTHASI NesTeJIbHOCTb.

MeranpenmeTHbIe Pe3yIbTAaThl OCBOEHMS TIPOrpaMMbl CpeqHero obiiero o6pa3oBaHms
IOJIKHBI OTpaykaTh:

OBjaseHne YHMBEPCATbHBIMM YU€0HBIMM IT03HABATE/IbHBIMM AECTBUSIMM:

1) 6a3oBbIe JIoTMUECKIE HECTBUS:

CaMOCTOSITeJIbHO (OPMYJIMPOBAThb M aKTyaJIM3UpOBaTh MPOOGIEMY, pacCMaTpMBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh IIPM OCBOEHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUIEHUST (aHaIm3a,
CMHTEe3a, CpaBHeHMs, Kiaccudukamym, oOOOIIEeHNST), PACKPbIBAaTb CMbIC OMOJJOTMYECKMUX
MOHATUI (BBIAENATh MX XapaKTepHble IIPU3HAKM, YCTAaHABJIMBAThb CBSI3U C JIPYTUMMU
MOHSITUSIMM);

OTIpenesisaTh LeJM NesTebHOCTH, 3ajaBas IapameTpbl M KPUTEPUM UX TOCTVKEHMS,
COOTHOCUTD Pe3YJIbTaThl AeSITeIbHOCTY C TIOCTaBIEHHBIMMU IEJISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKME TIOHSITUSI NIJIT OOBSICHEHMST (aKTOB ¥ SIBJIEHUM SKMUBO
TIPUPOZIbI;

CTPOUTDb JIOTMYECKME paCCyXIeHus (MHAYKTUBHbIE, NeAYKTUBHbIE, IO aHaJOTMUM),
BBISIB/ISIT ~ 3aKOHOMEPHOCTM M  IPOTMBOpPEYMSI B  pPacCMaTpMBAEMbIX  SIBJIEHUSX,
(bopMyMpoBaTh BHIBOIBI U 3aK/TIOUEHMST;

MIPUMEHSITh CXEMHO-MO/IeJIbHbIE CPENICTBA IS MPECTaBJIeHNsT CYIIECTBEHHbBIX CBSI3el
M OTHOIIEHU! B M3yYyaeMbIX OMOJIOTMUYECKUX OOBEKTax, a TakKke IMPOTUBOPEUYMI Pa3HOTO
POfia, BBISIBJIEHHBIX B Pa3/IMUYHbIX MH(GOPMAIMOHHBIX MCTOUYHMKAX;

pa3pabaTrbiBaTh IUIAH pelIeHus] TpoOJieMbl C YYETOM aHAIM3a MMEIOIIMXCS
MaTepUabHbIX ¥ HEMaTepUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEJIbHOCTDb, OLIEHMBATh COOTBETCTBME PE3YJIbTATOB IIEJISIM,
OIIEHMBATDb PUCKY TTOCIEICTBUI IeSITETbHOCTH;

KOOPAVHMPOBATb ¥ BBIMOJHATh PAOOTy B YCJIOBUSIX PEAJbHOTO, BUPTYaJIbHOTO U
KOMOWHMPOBAHHOT'O B3aMMOMENCTBUS;



pa3BMBaTh KpeaTMBHOE MbIIIJIEHME TIPY PEIIeHNM SKM3HEHHbBIX MTPOOJIeM.

2) 6a30BbIe MCC/IeJOBATE/IbCKAE NeICTBUS:

BJIaJIeTb HaBbIKAMM YueOHO-UCCAeNOBATENbCKOM U  TPOEKTHOM JeATeIbHOCTH,
HaBbIKaMM pa3pelieHus MpobsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITETbBHOMY
MMOMCKY METOMOB peIlleHusT TMPAKTUUEeCKMX 3a[a4, TPUMEHEHMIO pa3IMYHbIX METOIOB
MTO3HAHUST;

MCIIOJIb30BaTh Pa3MUHbIE BUAbI AESITEIbHOCTM IO IMOJYYEeHUIO HOBOT'O 3HAHUS, €ro
MHTepIIpeTanuy, mpeodpa3’oBaHMIO M MIPUMEHEHNIO B YUEOHBIX CUTYaLMSIX, B TOM YMC/Ie MpU
CO3[TaHNY YYEOHBIX U COIMAIbHBIX ITPOEKTOB;

dbopMMpoBaTh HAy4YHBIM TUI MBIIUIEHUSI, BJIAJETb HAYYHOM TEPMUHOJIOTHUEN,
KJTIOUEBbIMM TOHSTUSIMY U METOLAMU;

CTaBUTb U (GOPMYIMPOBATh COOCTBEHHbIE 3a/1auM B 0Opa30BaTeIbHOM AESITeTbHOCTU U
SKM3HEHHBIX CUTYaLMSIX;

BBISIBJISITD TTPUYMHHO-CJIEICTBEHHbIE CBSI3W M aKTyaJM3MPOBaTh 3a/lady, BbIABUTATb
TUTIOTE3Y €€ peIleHus, HaXOIUTh apryMeHThbl IJIs1 JOKa3aTeJbCTBAa CBOUX YTBEPIKAEHWI,
3a/1aBaTh IMapaMeTPbl ¥ KPUTEPUM PEIIEHNS;

aQHA/IM3MPOBATh TIOJyYEeHHbIE B XOJAE peIleHus 3aaui pe3ysabTaTbl, KPUTUYECKU
OIIEHMBATh X JOCTOBEPHOCTD, TPOTHO3MPOBATh M3MEHEHVE B HOBBIX YCIOBUSX;

IaBaTh OIIEHKY HOBBIM CUTYaIMsIM, OLIEeHMBATh TPUOOPETEHHBIN OIIbIT;

OCYIIECTBJISITh IIeJIeHalpaBJIeHHbIN MTOMCK TIePEeHOCa CPeJCTB M CIIOCOOOB JEMCTBUST B
npodeCCHOHAIbHYIO Cpeny;

yMeTb IIepEHOCUTh 3HaHMS B IIO3HABATEJbHYIO U IPAKTUYECKYIO 00J1acTu
SKU3HENEATEeIbHOCT;

yMeTb MHTErPUPOBATh 3HAHMS U3 Pa3HBIX MMPEIMETHBIX 00JIaCTel;

BBIIBUTaTh HOBBIE UMOEM, MpeajaraTb OPUTMHAJIbHBIE MOAXOIbI M PeLIeHUs], CTaBUTh
Mpo6JIeMbI U 3a7auM, JOMTYCKAIOIIVe aTbTepHATUBHbIE PEIIeHNSI.

3) pa6ora c uadopmaiuen:

OPUMEHTMPOBATHCS B PA3IMUYHBIX MCTOUHMKAX MHGPOPMaIMu (TEKCTe yueOGHOro mocooms,
HAay4YHO-TIOMYJIAPHOW  JIUTepaType, OMOJOTMYECKMX  CJOBapsix ¥  CIIPaBOYHMKAX,
KOMIIBIOTEPHBIX 0a3zaxX MaHHbIX, B VIHTepHeTe), aHAIM3MPOBAThb MHGOPMAIMIO Pa3INIHBIX
BUIOB ¥ GOpPM TIpeAcCTaBjieHMs, KPUTUUECKM OIeHMBATb €€ JOCTOBEPHOCTb W
HEIMPOTUBOPEUYNBOCTb;

bopmyMpoBaTh 3armpochl U MPUMEHSITb PasIMUYHble METOHbl IPU IOMCKE U OTOOpe
61mosiornueckoi nHopMany, HeO6XOIMMO IJIST BHITIOJTHEHNS YUeOHbIX 3a/1a4;

MpMO6PETaTh OMBIT VCITOIb30BaHMsI MHGOPMAIIMIOHHO-KOMMYHMKATUBHBIX TEXHOJIOTHIA,
COBEpIIIEHCTBOBATb KYJIbTYPY aKTMBHOT'O MCITOIb30BaHMS Pa3/IMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSIT€JIbHO BbIOMpaTh ONTUMMAJIbHYIO (GOPMY TpenCcTaBIeHUs] OMOJIOTMYECKOM
mHpopmarmu (cxembl, TpaGuKy, IMarpaMmbl, TaOJIUIIbI, PUCYHKU U IPYTOE);

MCIIOJIb30BaTh HAYUYHbIM SI3bIK B KaueCTBE CPeACTBa Mpu paboTe ¢ OMOIOTrUYECKON
mHpopmarmen: MpMMEHSITh XUMJYeckne, pusndeckre M MaTeMaTHUECKMe 3HAKM Y CUMBOJIbI,
dbopmybl, ab6bpeBMaTYypy, HOMEHKJATYpPY, MCIIOJb30BaTh M IPeoOpa3oBbIBATh 3HAKOBO-
CYMBOJIMYECKME CPEICTBA HATJISIAHOCTM;

BJIaJIeTb HAaBbIKAMM pACIO3HABaHMSI ¥ 3allMUThl MHMpOpMaImu, WHOOPMAIIOHHON
6e30IMacHOCTY JIMYHOCTM.

OB1aseHne YHMBEPCATbHBIMM KOMMYHUKATUBHBIMM AEICTBUSIMMA:

1) o61IeHme:

OCYIIECTBJISITh KOMMYHMKAIMM BO Bcex cdepax >KM3HM, aKTMBHO Yy4YacCTBOBAaTh B
Iuajiore WM OUCKYCCUM TIO CYIIECTBY OOCYKAaeMou TeMbl (YMeHMe 3a/laBaThb BOIPOCHI,
BBICKA3bIBaTb CYKIEHMS OTHOCUTEJIbHO BBITIOJTHEHMS TIpeajiaraeMoii 3ajJauy, y4YUThIBATb
MHTEpEeChI U COTJIACOBAHHOCTD TMO3ULIMIA APYTUX YUACTHUKOB IMAJIOTa MU AVUCKYCCUN);



pacrio3HaBaTh HeBepOa/ibHbIe CpeACTBa OOIIEHMS, TIOHMMAThb 3HAUYEeHMEe COLMATbHBIX
3HAKOB, TMPEINOCHIJIOK BO3HMKHOBEHMSI KOHQIMKTHBIX CUTyaluii, YMeTb CMSTYaThb
KOHQJIVKTBI U BECTY TTEPETOBOPHI;

BJIAJIETh Pa3/IMUHbIMM CITOCOOaMM OOILIEHNST ¥ B3aMMOJIEICTBYSI, TTIOHMMATh HAMEPEHUS
OPYTUX JIIOAEN, TMPOSIBJISITh YBAKUTEJIbHOE OTHOIIEHME K COOeCemHUKY M B KOPPEKTHO
dbopme popmyMpoBaTh CBOM BO3PASKEHMST;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C MCIIOJb30BAHMEM SI3BIKOBBIX
CpefCTB.

2) coBMeCTHAas AesSITe/IbHOCTD:

MMOHMMATh M MCITOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM UM VHAMBUAYAJIbHOM PaboOThI
MpU pelleHuy OMOJIOTUUECKO Ipo6aeMbl, 0OOOCHOBBIBATL HEOOXOAMMOCTb MPUMEHEHUS
I'PYIIOBBIX (POPM B3aMMOIEMCTBUS IIPU PeIleHn yUYeOHOM 3a1aui;

BbIOMpATh TEMATUKY U METOIbl COBMECTHBIX AEMCTBUM C YUETOM OOIIUX MHTEPECOB U
BO3MOXXHOCTENM KaXK/IOT'O WIeHa KOJUIEKTMBA,

MPUHMMATD 111 COBMECTHOM esITeJIbHOCTM, OPraHM30BbIBaThb M KOOPAMHUPOBATH
IEeVCTBUSI 10 €€ MOCTUMKEHMIO: COCTaBJISITh IUIAH JENCTBUM, pacIpenessiTb POIY C YUYETOM
MHEHMI1 YYaCTHUKOB, 0OCYKAaTh Pe3yJIbTaTbl COBMECTHO pabOThI;

OIIEHMBAThb KaueCTBO CBOEro BKIAala M KaXKIOIO YYaCTHMKA KOMAaHIbl B OOIIMIA
pe3yJIbTarT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

rpefJjiaraTb HOBbIE MIPOEKTHI, OIIEHUBATb MUIEN C MO3UIMY HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTM;

OCYIIECTBJISITb TTO3UTUBHOE CTpPAaTernMuyeckoe IIOBeeHMe B pas3JIMUHbIX CUTYaIUsX,
MIPOSIBJIATh TBOPUECTBO ¥ BOOOPasKeHME, ObITh MHUIIMATUBHbBIM.

OB1asieHe YHMBEPCATBHBIMM PEryISITUBHBIMM AECTBUSIMMA:

1) camooprauusanus:

MCIIOJIb30BaTh OMOJIOTMYECKME 3HAHWSI NIJIT BBISIBJIEHUSI MPOOJIEM UM MX pelIeHNs B
SKU3HEHHBIX U YYEOHBIX CUTYALIVSIX;

BbIOMpATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHMIA I1eJIeEBble ¥ CMbICJIOBbIE YCTAaHOBKM B
CBOMX [EMCTBUSIX M TOCTYIKaX IO OTHOIIEHMIO K SKMBOM MPUPOIE, CBOEMY 3[AOPOBBIO U
3I0POBbIO OKPY’KAIOIINX;

CaMOCTOSITeJIbHO ~ OCYIIECTBJIATh  TO3HABATEJbHYIO  JEeATEeJIbHOCTb,  BBISIBJIATh
MmpobJsieMbl, CTaBUTb ¥ (QoOpMyaMpoBaThb COOCTBEHHbIE 3amauM B 0Opa30BaTeNIbHONM
IeATeIbHOCTY U JKU3HEHHBIX CUTYAIUSIX;

CaMOCTOSITeJIbHO COCTaBJISITh IUJIaH peIIeHus] MpoOJieMbl C YYETOM MMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATIOUTEHNI;

IaBaTh OIIEHKY HOBBIM CUTYaIVSIM;

pacIIMpsiTh paMKy YYeOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPeIITOUYTEHNMIA;

IeaTh OCO3HAaHHBIM BBIOOP, apryMeHTMpPOBaTb €ro, O6paTb OTBETCTBEHHOCTb 3a
peleHue;

OIIEHMBATD MTPUOOPETEHHBIN OIIBIT,

CIIoco6C¢TBOBaTh (HOPMMPOBAHUIO U TPOSIBJIEHUIO IIMPOKOV 3SPYAUIMM B PasHbIX
006J1aCTSIX 3HaHMIA, TOCTOSTHHO TMOBBIIIATH CBOV 06PA30BaTeIbHbINA U KYJIbTYPHbIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYAIMSIM, BHOCUTb KOPPEKTUBBI B JeSATEJIbHOCTh, OLIEHNBATh
COOTBETCTBME PE3YJIbTATOB IIEJISIM;

BJIaJIeTb HaBbIKAMM TIO3HABATEJIbHOM peduieKcuM KaK OCO3HAHMS COBEPIIIAaeMbIX
IEeCTBUM ¥ MBbICJIUTENbHBIX TIPOILIECCOB, MX PE3yJbTAaTOB M OCHOBAaHWUN, MCIOJb30BaTh
MpMéMbI pedJieKCum 151 OIEHKYU CUTYallMM, BBIOOpA BEPHOTO PEIeHMsT;

yMeTb OLIEHMBATh PUCKM ¥ CBOEBPEMEHHO MPUHMMATD PEIIeHMSsI 110 UX CHUKEHMIO;

MPUHMMATh MOTMBBI ¥ apTyMEHTbI APYTUX MPU aHAJIM3E PE3YJIbTATOB JIeSITETbHOCTH;

3) npuHSATHE CEOSI U JPYTUX:



MIPUHMUMATD CeOsl, TOHMMAasT CBOM HEIOCTATKM M TOCTOMHCTBA;

MPUHUMATb MOTUBbI ¥ apT'yYMEHTbI IPYTUX TIpU aHajM3e pe3y/ibTaTOB [AesTeIbHOCTY;
MpM3HABaTh CBOE IMPaBO U MPaBO IPYTUX Ha OLIMOKY;

pa3BMBATh CIIOCOOHOCTh MOHMMATh MUP C TIO3ULIMY APYTOTO YeIoBeKa.

INMPEAMETHDIE PE3VYJIbTATbDI

[TpenqMeTHbIe pe3ybTaThl OCBOEHMS COAepskaHus yuyebHoro mpeamera «buomorns» Ha
yIJIyOJIEHHOM yPOBHE OpPMEHTMPOBAaHbI Ha obecrieueHne MPOOWIBHOTO OOyYeHUS
obyuatonxcst 6uosornyu. OHM BKIIOYAIOT: crienybuyueckye IJist 6MOJOTUY HayyHble 3HaAHNS,
YMEHMSI ¥ CIOCOObI AEMCTBUIM MO OCBOEHMIO, MHTEPIpEeTauy ¥ MpeodpasoBaHUIO 3HAHWUIA,
BUIIbl JEATEJbHOCTY II0 ITOJTYYEHWIO HOBBIX 3HAHMII M UX TIPUMMEHEHUIO B Ppas3IMYHbBIX
YUYeOHBbIX, a TaKKe B peaJIbHbIX JXM3HEHHBIX CUTyalusix. IIpemmeTHble pe3ysbTaThl
MIpeACTaBJIEHbI 110 TO/IAM M3YyUeHMs.

[IpenmeTHble pe3ysbTaThl OCBOeHMs yueOHOro mpenmvera «buosnorusi» B 10 knacce
IOJDKHBI OTPayKaTh:

chopMMpoOBaHHOCTD 3HAHMIA O MECTE U POJIV OMOJIOTUY B CUCTEME €CTeCTBEHHBIX HaYK,
B (hopMMpoBaHUM €CTeCTBEHHO-HAYYHOM KapTMHBI MMpa, B MO3HAHMM 3aKOHOB MPUPOMABI U
perieHny TMpobJieM PpalyMOHAJIBHOTO IPUPOIOIOIb30BaHMSI, O BKJIAJe POCCUNCKUX U
3apyOesKHbIX YUEHBIX B pa3BUTHE OMOJIOTUN;

BJIaJIeH)e CUCTEMOV OMOIOTMUECKUX 3HAHMIA, KOTOPAsl BKJIIOYAET: OCHOBOIIO Iaraiolue
61MosIornyecKre TEPMMHBI U TOHSATHUSI (KM3Hb, KJIETKa, OpraHu3M, MeTaboyM3M, roMeocTas,
caMOperyJisiiiusi, CaMOBOCIIPOM3BEeHNEe, HACAeACTBEHHOCTb, W3MEHYMBOCTb, POCT W
pas3Butue), 6mosiormueckue Teopum (kiaetouHass teopust T. IlIBanmna, M. Ilneiimena, P.
BupxoBa, xpoMocomHast Teopus HacsiefcTBeHHOCTH T. Moprana), yuenus (H. Y. Basuiosa -
O 1IIeHTpax MHOroobpasusi ¥ IPOUCXOXKIEHUSI KYJbTYPHBIX pACTE€HMI), 3aKOHbI
(emyHOOOpaA3usi IMOTOMKOB II€PBOTO  IOKOJIEHWSI, pacCIIeIIEHMs,, YMUCTOThI TaMerT,
He3aBMCUMOro HacjenoBauusi ['. MeHmesnss, TOMOJIOTMYECKUX PSIOB B HAC/IeICTBEHHOM
m3meHumBoctu H. V. BaBunosa), mpyHUMIIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJleH/e OCHOBHBIMM METOJaMM HAyYHOrO I[IO3HAHMS, MCIIOJb3yEMbIX B
O6MOJIOTMUECKUX MCCIIEIOBAHMSIX JXMBBIX OOBEKTOB (OIMMcaHMe, M3MepeHue, HabIIoJeHNne,
SKCIIEpUMEHT);

YMeHMe BbIIESITh CYIIeCTBEHHbIE MMPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT U 3YKapMOT,
OJHOKJIETOUHBIX U MHOTOKJIETOUHbIX OpraHM3MOB, B TOM uucjie Oakrtepuii, rpubos,
pacTeHMit, >XMBOTHBIX ¥ UeJIOBEeKa, CTPOEHUSI OPraHOB ¥ CUCTEM OpPraHOB pPaCTEHWIA,
SKMBOTHBIX, Y€JIOBEKa, IIPOIECCOB JKU3HENESTeTbHOCTM, IPOTEKAIMMNX B OpraHm3Max
pacTeHMii, >KMBOTHBIX M UYeJOBeKa, OMOJOTMUECKMX IPOIIeCCOB: OOMeHa BeIeCTB
(MeTaboyM3M), TIpeBpallleHNns] SHEPTUM, OpOsKeHNMsI, aBTOTPO(MHOTO U TeTepoTPOGHOrO TUIIOB
muTaHus, (QOTOCHMHTE3a M XeMOCHHTe3a, MMUTO3a, Melo3a, raMeToreHesa, SMOpMoOreHesa,
MOCTAMOPMOHAILHOTO PAa3sBUTHSI, Pa3MHOKEHMsI, MHIMBUAYAJIbHOTO Pa3BUTMS OpraHu3Ma
(oHTOT€eHe3a), B3aMMOENCTBYSI T€HOB, FeTepOo31Ca, MCKYCCTBEHHOTO OTOODa;

yMEeHMe YCTaHaBJIMBATb B3aMMOCBSI3M MEKIY OpPraHOMIaMM KJIETKU U UX (QYHKIUSIMU,
CTpOEHMEM KJIETOK pasHbIX TKaHel M MX (GYHKIMIMM, MEXKAY OpraHaMu M CUCTeMaMu
OpPraHOB Y paCTEeHMI, XMBOTHBIX U YeJIOBEKA U UX (PYHKUMSIMMU, MEKIY CUCTEMaMM OPraHOB U
Ux GQYHKIMSIMM, MEXIY STalmamMy OOMeHa BeIecTB, JTalaMy KJIETOYHOrO IMKIa U
SKM3HEHHBIX LIMKJIOB OPraHM3MOB, 3TalamMy SMOPMOHAIIBHOTO pa3BUTHSI, TE€HOTUIIOM W
dbenoTunom, heHOoTUIIOM U (aKTOpPaMM Cpeabl OOUTAHMS;

YMEHMe BBISIBJIATh OTJIMUMTEbHbIE IMPU3HAKM JKUBBIX CUCTEM, B TOM YMCJI€ PACTEHU,
SKMBOTHBIX U U€JIOBEKA;



yMeHue MCITOJIb30BaTh COOTBETCTBYIOIIME apryMeHThl, 6MOJIOTMYECKYIO
TEePMMHOJIOTUIO ¥ CUMBOJIMKY [IJIT JOKas3aTeabCTBa POACTBA OPraHM3MOB pPa3HbIX
CUCTeMaTUYECKUX TPYIIIT;

yMEeHMe pellaTb OMOJIOTMUYECKMEe 3a/iauu, BbISBJISITb MPUUMHHO-CIEACTBEHHbIE CBSI3U
MEXIY MCCIeAyeMbIMU OMOJOTMYECKMMY TPOLeCCaMy ¥ SIBJIEHUSIMM, [eJlaTb BBIBOIbI U
MTPOTHO3bI HA OCHOBAHMM TTOJTyYEHHBIX Pe3yJIbTaTOB;

YMeHMe BbITIOJHATh JJabopaTOpHbIe U ITPaKTUUeCKMe paboThl, COOIIOATh MTpaBWIa IIpyu
paboTe c yueOHbIM U JTAGOPATOPHBIM OOOPYIOBAHNEM;

yMEHMe BbIIBUTATh T'UIIOTE3bl, MPOBEPSITb WX SKCIIEPUMEHTAIbHBIMM CPEACTBAMM,
dbopmynupysl 11eJb MCC/IeOBAHUS, aHAJIM3MPOBAThb TIOJIyYEHHbIE pe3yJabTaThl U [IeJIaTh
BBIBOJIbI;

yMeHMe y4aCcTBOBaTh B yUeOHO-MCCIIeIOBATEILCKOM paboTe 1Mo 6MOJIOrUM, SKOJIOTUN U
MeauIHe, MTPOBOAMMONM Ha 6ase IIKOJIbHBIX HAYUYHBIX OOIIECTB, U IMyOJMYHO MPEICTaBISTh
MTOJTyYeHHbIe pe3yJIbTaThl HA YUEHNYECKMX KOH(MEpeHIIMSX;

yMEHMe OIIEHMBATb 3TUUYECKME AacCIeKThl COBPEMEHHBIX MCCAeNOBaHMI B 006acTU
6uosiornu M MeauIMHbI (KJIOHMPOBaHME, MCKYCCTBEHHOE OIUIOJOTBOPEHME, HAIpaBJIEHHOE
M3MeHEeH)e TeHOMa U CO3/JJaHMe TPAHCTeHHBbIX OPraHM3MOB);

YyMEHMe  OCYIIeCTBJISITb  OCO3HAHHBI  BbIOOp  Oymymienn  mpodeCcCHMOHATbHON
IeaTeIbHOCTY B 00JIaCTM OMOJIOTMM, MEOUIIMHBI, OMOTEXHOJOTUY, BETEPUHAPUY, CEJIbCKOTO
XO3SICTBa, IMILEBOM  TPOMBIIIJIEHHOCTM, YIJIYOJSITh  IMO3HABATeJIbHBI  MHTEpEC,
HaIpaBJIEHHBbII HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEN TMpodeccuu ¥ TMPOAOJIKEHME
61MoIornYecKoro o6pa3oBaHMsl B OpraHM3aIMsIX CpegHero MmpodecCMOHAIBHOTO M BBICIIETO
06pa3oBaHMsI.

[IpenqMeTHble pe3ysbTaThl OCBOeHMsI yueOGHOro mnpeamera «buosmorusi» B 11 kaacce
IOJKHBI OTPaykaTh:

chopMMpoOBaHHOCTD 3HAHMIA O MECTE U POJIV OMOJIOTUYM B CUCTEME €CTeCTBEHHBIX HayK,
B (hOpMMPOBAHNYM COBPEMEHHO} €CTeCTBEHHO-HAYYHOM KapTMHbBI MUpPA, B MIO3HAHMUM 3aKOHOB
MIPUPOJIbI M PEIIeHUY SKOJIOTMYECKUX ITPoOJIeM YesIOBeUeCTBa, a TakKKe B PeIlleHn BOITPOCOB
paIMOHAIbBHOTO TMPUPOIONOIb30BaHMS, M B (OPMMPOBAHUM I[EHHOCTHOT'O OTHOLIEHMSI K
MpUpojie, ODOIIECTBY, UEIOBEKY, O BKJIaJe POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBuTHE OMOJIOTUH;

yMeHMe BJIaZieTb CUCTEMOM OMOJIOTMUYECKUX 3HAHUM, KOTOpasl BKJIIOYAET OIpee/ieHNs
M TIOHMMaHMe CYIIHOCTM OCHOBOIIOJIAralolMX OMOJOTMUECKUX TEPMMHOB M TOHSITMIA (BUI,
9KocucTeMa, Ouocdepa), OGmosornueckme Teopun (dBosronoHHast Teopust Y. [lapBuHa,
cuUHTeTHYecKass Teopust sBosmouyn), yuerust (A. H. CeBepiioBa — 0 MyTSIX M HampaBIeHUSIX
sposmonuy, B.W. BepHamckoro - o 6mocdepe), 3akKOHBbI (reHeTHUecKoro paBHoBecust K.
Xapou n B. Banu6epra, saponpiiieBoro cxoactsa K. M. bapa), nmpaBmwia (muaumyma FO.
JInbuxa, S5KOJOTMYECKOV NUPaMUAbl SHEpruu), rumnoresbl (rumotesa «vupa PHK» V.
I'mnbepra);

yMeHMe BJIaJIeTh OCHOBHBIMM METOAAMM HAyYHOTO IIO3HAHMSI, MCIIOJIb3yeMbIMU B
OGMOJIOTMYECKUX MCC/IEIOBAHUSX JXMBBIX OOBEKTOB ¥ 3KOCUMCTEM (OMNMMCaHMe, U3MepeHMe,
HaOJTI0/IeHNe, SKCIIEPUMEHT), CITIOCOOaMM BbISBIEHUS M OLIEHKM aHTPOIIOT€HHbIX M3MEeHEHMUIA
B IIPUPOJE;

YMEeHMe BBbIEJISTh CYIIECTBEHHbIE TPU3HAKM: BUAOB, OMOreoIeHO30B, YKOCUCTEM U
61ocdepbl, CTaOMIM3UPYIOIIEr0, ABVKYIIErO M Pa3pbIBAIOIIErO eCTEeCTBEHHOTO OTOOopa,
aJUIONATPUYECKOTO M CUMITATPUYECKOTO BUAO00pA30BaHMs, BIMUSHUS ABVSKYIIUX CUIT
SBOJTIIONMY Ha TeHOMOH I, MMOIYJISIINM, TTPUCITIOCOOIEHHOCTY OpPraHM3MOB K Cpefle OOMTaHMSI,
yepeqoOBaHMsI HAIlpaBJIEHUI 3BOJIIONMUM, KPYroBOpPOTa BEIIECTB U TIOTOKA SHEPrUMu B
9KOCUCTEMAX;



yMEeHMe YCTaHaBJIMBAThb B3aMMOCBSI3M MEXAY IPOIeCCAaMM 3BOJIIOINMU, IBVDKYIIMMU
CUJIaMM aHTPOTIOTeHe3a, KOMIIOHEHTAMM Pa3/IMYHbIX S5KOCUCTEM U MIPUCIIOCOOIEHMUSIMIU K HUM
OpraHu3MOB;

YMEHMe BBISB/ISITb OTJIMUUTEbHbIE TPU3HAKM SKUBBIX CUCTEM, MPUCIOCOOJIEHHOCTh
BUJIOB K cCpene oOOUTaHMS, AOMOTUMYECKMX U OMOTUYECKUX KOMIIOHEHTOB 3KOCUCTEM,
B3aMMOCBSI3€}l OPraHM3MOB B COOOIIECTBAaX, AHTPOIOTE€HHBIX M3MEHEHU! B 3KOCHCTEMAaX
CBO€J1 MECTHOCTH;

yMeHue MCITOJIb30BaTh COOTBETCTBYIOIIME apryMeHThl, 6MOJIOTMYECKYIO
TEepMMHOJIOTUIO ¥ CUMBOJIMKY [IJIT JOKas3aTeIbCTBa PpOACTBA OPTraHM3MOB pPa3HbIX
CUCTeMaTUYeCKUX TPYII, B3aMMOCBSI3WM OPraHU3MOB M Cpelbl OOWUTaHUSI, €IMHCTBA
YyeJIOBeUeCKMX pac, HeOOXOOMMOCTY COXpaHEeHMsSI MHOrooOpasusi BUAOB M IKOCUCTEM Kak
YCJIOBMSI COCYIIIECTBOBAHMSI TIPUPOIbI U YEJIOBEYECTBA;

yMEeHMe pellaTb OMOJIOTMYECKMEe 3a/iaui, BbISBJISITb MPUUMHHO-CIEACTBEHHbIE CBSI3U
MEXIY MCCIeAyeMbIMU OMOJIOTMYECKMMY TPOLeCCaMy ¥ SIBJIEHUSIMM, [eJIaTb BbIBOJbI U
MTPOTHO3bI HA OCHOBAHMM TTOJTyYEHHBIX Pe3yJIbTaTOB;

YMeHMe BbITIOJHATh JJabOpaTOpHbIe U ITPaKTUUeCKMe paboThl, COOIIONATh MTpaBWIa IIpyu
paboTe C yueOHbIM U JTAGOPATOPHBIM 0OOPYIOBAHNEM;

yMeHMEe BbIOBUTATb T'MIIOTE3bI, TPOBEPSITb MX SKCIIEPUMEHTAJbHbIMM CpEeNCTBAMN,
dbopmynupysl 11eJb MCC/IeOBaHUS, aHAJM3MPOBATh TIOJyYEeHHbIE pe3yJabTaTbl U [1eJIaTh
BBIBOJIbI;

yMeHMe y4aCTBOBaTb B yUeOHO-MCCIIeIOBATEILCKOM paboTe 1Mo 6MOJIOrUM, SKOJIOTUN U
MeauIHe, MTPOBOAVMONM Ha 6ase IIKOJIbHBIX HAYUYHBIX OOIIECTB, U IMyOJMYHO MPEICTaBISTh
MTOJTyYeHHbIe pe3yJIbTaThl HA YUEHNYECKMX KOH(bEpeHIIMSX;

yMEHMe OII€HMBATb TUIIOTE3bl UM TEOPUM O IPOMCXOXKIEHUM >KU3HU, YeJIOBeKa U
YyeJIOBeUeCKMX pac, O MPUYMHAX, MOCTAEACTBUSIX U CIOCOOaxX MpemoTBpPAIeHNsT TJI00aTbHbIX
uU3MeHeHu B 6uocdepe;

YyMEHMe OCYIIeCTBJSITb  OCO3HAHHBI  BbIOOp  Oymymienn  mpodeCcCHOHATbHOMN
IeATeJIbHOCTYM B 00JylacTM  OMOJIOTMM, SKOJIOTUM, MPUPOAOTIOIb30BAHUS, MEIUIVHBI,
OMOTEXHOJIOTUM,  IICUXOJIOTMM,  BETEpMHAPUU,  CEJIbCKOTO  XO3SCTBA,  IUILEBOM
MIPOMBIIIUIEHHOCTH, YIJIYOJISITh MO3HABaTeNbHbI MHTEpeC, HaIlpaBJIEHHbII Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIEN TMpodeccun ¥ MPOAOJLKeHNEe OMOJIOrMYeckoro oOpa3oBaHMs B
OpraHM3aLMsIX CpeIHero MpodecCMOHabHOTO U BBICIIIETO 0Opa3sOBaHMSL.



TEMATHUYECKOE ITVTAHUPOBAHMUE 10 KJIACC

Ne HaumenoBanuue KoanuecTBO 4acoB
dnekTpoHHbIE (G poBbIE)
n/ pa3feioB U TeM KouTponbHbIe IIpakTHuecKkue
Bcero o0pa3oBaTe/IbHbIE PECYPChI
n MporpamMmbI paboThI paboThI
1 Bbuonorus kak Hayka 1 0 0 ®THC "Most mkona”
4 https:/lesson.edu.ru/06/10
9 JKuBble cucremb! 1 ux 9 0 0 DOI'IC «Mos 1ikonma»
U3yUYeHme https://lesson.edu.ru/06/10
3 Brosto o 9 0 0.5 DOI'IC «Mos 1mKosa»
MOJIOTUSI KJIETKU .
https://lesson.edu.ru/06/10
4 XuMmyeckas 10 0 ] DOI'iC «Mos 1mKosa»
OpraHu3anys KIeTKA https://lesson.edu.ru/06/10
s Crpoenne 1 GYHKIUU 8 1 5 OI'C «Mog mikosa»
KJIETKM https://lesson.edu.ru/06/10
06
6 I el\l/lsez BE?EETSBHZ TUn 9 1 1 PTUC «Mos ukora»
pespat P https://lesson.edu.ru/06/10
B KJIeTKe
H
;| Hocroneraemas 9 1 Ny Ry —
pviat . ) https://lesson.edu.ru/06/10
peanusalys e€ B KJIeTKe
P JKusHeHHbI IMKI 6 0 ] DOI'IC «Mos 1ikoma»
KJIETKU https://lesson.edu.ru/06/10
Crtpoenne u GyHKIUN OI'iC «Mos mikosma»
9 17 1 1.5
OpraHmM3MoOB https://lesson.edu.ru/06/10
10 PasmHoskeHue u 8 0 1.5 OI'IC «Mog mkosa»




pa3BuTHEe OpraHM3MoOB

https://lesson.edu.ru/06/10

I'enetuka - HayKka o
Hac/eICTBEHHOCTU U

DI'IC «Mos 1ikona»

1 M3MEHUYMBOCTH 2 0.5 https://lesson.edu.ru/06/10
OpraHuM3MoOB
12 3aKOHOMEPHOCTH 10 ] ®OI'C «Mog mikosa»
HaCJIe[ICTBEHHOCTU https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH 6 1 OI'C «Mog mikosa»
M3MEHUYMBOCTH https://lesson.edu.ru/06/10
®OI'C «Mos mkoja»
14 Penerika wenosexa 3 0.5 https://lesson.edu.ru/06/10
15 Cesiek1ys OpraHu3MoOB 4 1 OIUC «Most wkona>
https://lesson.edu.ru/06/10
o | nmemectan . : @IUC Mos wxona>
https://lesson.edu.ru/06/10
610JI0rUs
17 PesepaHoe BpeMs ] 0 OI'C «Mos mikosa»
https://lesson.edu.ru/06/10
OBLIEE KOJIMYECTBO
102 15

YACOB I1O ITPOI'PAMME




11 KJIACC

Ne HaumenoBaumue KoanuecTBO 4acoB
dnekTpoHHbIE (G poBbIE)
n/ pa3fneioB M TeM KonTpoabHbIe IIpakTHueckue
Bcero o0pa3oBaTe/IbHbIE PECYPChI
n nmporpamMmsbI padoThI paboThI
3apokIeHne 1 pa3sBuUTHe
1 9BOJIIOLIMOHHBIX 4 0 0 ®OI'IC «Mos uikomna»
IIpeICTaBJICHMIL B https:/lesson.edu.ru/06/10
6uosiorumn
9 MMKpO3BOIIONNS U €€ 14 ] 5 dI'IC «Mos 1ikonma»
pesyIbTaThl https://lesson.edu.ru/06/10
2 MaxkposBosronys 1 eé 6 0 0 OI'C «Mos mikosia»
pesyIbTaThl https://lesson.edu.ru/06/10
[Ipoucxoskmenue u
4 pap;,BnTne ;M?,HM Ha 15 1 1.5 ®THC «Mos wkona>
https://lesson.edu.ru/06/10
3emte
5 Hpoucxoxaenmue OI'iC «Mos mikosma»
AesoBera = 10 1 1 https://lesson.edu.ru/06/10
aQHTPOTIOTEeHe3
OKOJIOTUSI — HayKa O
B3aMIMOOTHOIIIEHUSIX
6 OpraHuU3MoOB U 5 0 0.5 OI'iC «Mos mikosa»
HaJIOpraHU3MeHHbIX https://lesson.edu.ru/06/10
CUCTEM C OKpYyKalollen
cpenoi
7 Opranusmel 1 cpenma 9 1 1.5 OI'C «Mog mikosa»




YACOB I1O ITPOI'PAMME

o6uUTaHMS https://lesson.edu.ru/06/10
g DKOJIOTUS BUIIOB U 9 0.5 ®OI'C «Mog 1Ikosa»
TOTTYJISITIVIA ) https://lesson.edu.ru/06/10
OKOJIOTHSI COOOIIECTB.
9 191<0J101"1/mec1<1/1eLu 12 0.5 ®THC Mo mrxora>
https://lesson.edu.ru/06/10
CUCTEMbI
10 buocdepa - riiobanbHas 6 OI'C «Mog mikosa»
9KOCUCTEMA https://lesson.edu.ru/06/10
1 Yenosexk n 6 0 ®I'IC «Mos 1mikoja»
OKpYsKarollias cpeaa https://lesson.edu.ru/06/10
12 Pe3epBHoe Bpems 8 0 PTUC «Most uikona»
https://lesson.edu.ru/06/10
OBLIEE KOJIMYECTBO
102 7.5







