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MNOSACHUTEJIBHAS 3ATINCKA

IIporpamma no yuebHomy mnpenmery "buonorus" (nmamee - Guonorus) Ha
ypOBHe cpefaHero obmero obpasoBaHus pa3zpaboraHa Ha ocHoBe PDeepasbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3zosanuu B Poccuiickoii Denepanmm»,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHOro mnpeamera «buojorus» u
OCHOBHBIX NOJIOXKEHHH (efiepalibHOM pabodei porpaMMbl BOCITHTAHHS.

Yuebnbiii npeamer «buonorus» yriay6nénnoro yposs usydenus (10-11
KJIacChl) SIBJISIETCS. OJJHUM M3 KOMIIOHEHTOB INpeaMeTHoH obsactu «EcrecTBeHHO-
Hay4Hele npeamete». CormacHo mnonoxenusm OPI'OC COO mnpodusibHblie
y4eOHbIe NpeaMeThl, U3y4aeMble Ha YriyOJEHHOM YpOBHE, SBISIOTCS CIIOCOOOM
maddepeHIManu  o0ydeHHsT Ha ypOBHe cpeaHero obmiero obpasoBaHus |
NpHU3BaHBl 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM
00LIMM, CpeTHUM NPO(ECCHOHANBHBIM M BRICIIMM 0Opa3oBanueM. B To ke BpeMms
KaXIbli W3 OTHX Y4YeOHBIX TPEIMETOB MIOJDKeH OBITh OpHUEHTHPOBaH Ha
IPHOPUTETHOE pelIeHrue 00pa3oBaTeNbHBIX, BOCIHMTATENBHBIX W Pa3BUBAKOLIMX
3ajla4, CBSI3aHHBIX C IpoQopHeHTauuel o0ydalomMxcss U CTHMYJIMPOBAHUEM
MHTEpECa K KOHKPETHOM 00JIaCTH HAy4yHOTO 3HAHWUS, CBSA3aHHOTO C GHOJIOTHEH,
MEUIMHON, 3KOJIOTUEN, TICUXOJIOTHEH, CITIOPTOM HIJIH BOEHHBIM JIEJIOM.

[Tporpamma mno ydeGHOMy mnpenmery "Buonorus" maér mnpeacraBieHHe O
Hend ¥ 3aJadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YPOBHe, onpeJielisieT o0s3aTebHoe (MHBapUaHTHOe) IpeIMETHOE COZIEp)KAaHuUe, ero
CTPYKTYpHpOBaHHe II0 pas3jielaM M TeMaM, paclpelelleHHe [0 KJiaccaM,
PEKOMEH/IyeT IOC/IEI0BATeIbHOCTh M3yueHMs y4eOHOro marepuaga ¢ yd&ToM
MEXIPEJIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTHKH y4eOHOro mporecca,
BO3pAacTHBIX OcoOeHHOcTeld ofywaromuxcs. B mporpamme mno  Guonoruu
peajn30BaH IPHUHIMII IPEEMCTBEHHOCTH C M3ydeHHeM OHOJIOIMH Ha YpOBHE
OCHOBHOro  obmiero  oOpa3oBaHus, Omaromaps uYeMy [pPOCMaTpHBAeTCs
HalpaBJIeHHOCTh Ha  IIOCHEAYIOlee pa3BUTHE OHOJIOrHYECKHX  3HAHUM,
OPHEHTHPOBAaHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O0 MHPOBO33PEHHS,
9KOJIOTHYECKOI0 MBIIJIEHUs], TPEACTaBIeHHH O 310poBOM oOpase >XW3HH, Ha
BOCIIUTaHHe Oepe)XHOro OTHOILIEHHs K OKpYJXKawolled MNpupoaHoi cpene. B
IporpaMme 1o OHOJIOrMH TakKe MMOKa3aHbl BO3MOKHOCTH y4eGHOro mnpeaMera
«buonorus» B peanusanuu TpeboBanuit PIOC COO k r1UIAaHHPYyEMBIM
JTMYHOCTHBIM, METaNpe/JIMETHBIM M IIpeJIMETHBIM pe3yjbraTaM OOydYeHHs U B
(GOpMHPOBaHMM OCHOBHBIX BHIOB Y4eOHO-ITO3HABATEIBHONW  JEATENBHOCTH
00yJalomuxcs 10 OCBOCHHIO COJAEp)KaHHs OHOIOrudeckoro obpa3oBaHus Ha
YPOBHE CpelHero ob1iero oopazoBaHus.

Y4ebupiii npeamer «buonorus» Ha ypoBHE cpeaHero obumiero o6pazoBaHMs
3aBepuiaeT Ouonorudeckoe oOpa3oBaHME B IIKOJE ¥ OPUEHTHPOBAH Ha



pacmupeHue U yriryOsieHHe 3HaHUM OOydaroIIMXcsl O >XMBOW IIpUpOJE, OCHOBaX
MOJIEKYJISPHOM M KJIETOYHOW OWONOruM, 3MOpHONOruM U OUONOTUU DPa3BUTHS,
IeHeTHKH, CeJIeKIIMH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOIO YYEHHUS U SKOJIOTUH.

U3yyenne yuebHOro mnpeamera «buonorus» Ha YriayOJIeHHOM YpOBHE
OPHEHTHPOBAHO Ha IMOATOTOBKY O0ydYaromMXcs K IOCIeIyoLieMy MOoIy4YeHHIO
Ouonoruueckoro  oOpa3oBaHMs B By3aX M OpraHM3alMsIX  CpeaHero
npodeccruoHanbHOro obpaszosanusi. OCHOBY €ro cozepKaHusl COCTaBJIsAET CUCTEMA
OMONIOTHYECKUX  3HAHWM, IIOJYYEHHBIX TMPU HM3y4YEHUH  O0ydaromHUMHUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKHX pa3/iesioB OMOJOrHM HAa YPOBHE OCHOBHOTIO
obmero obpasoBanus, B 10—11 knaccax 3TH 3HaHMS MOJy4alT pa3BUTHe. Tak,
pacuIMpeHbl M YTIyOlleHbl OMOJIOTHYECKHe 3HaHUS O PacTeHHsX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me 4eJoBeKa, OOIMX 3aKOHOMEPHOCTAX IKH3HH,
JOTIOJTHUTEIBHO BKIIIOYEHBI OMOJIOrHYECKUE CBEICHUS TPUKIIAIHOTO ¥ ITOUCKOBOIO
Xapakrepa, KOTOpblE MOXHO MCIIOIb30BaTh KaK OPMEHTHPHI ISl MOCIELYIOIIEro
BeiOOpa mnpodeccun. Bo3MoxkHa Takke MHTErpanus OMOJNOTMYECKMX 3HAHWHA C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TOJYYEeHHBIMH OOYYAIOIIMMHCS TPU HM3y4YEeHUH
(GU3MKH, XUMHUH, reorpaguu 1 MaTeMaTHKY.

CrpykTrypa mporpammsl 1o ydeOGHoMy mpeamery "Buonorus" otpaxkaer
CHCTEMHO-YPOBHEBBI U 3BOJIIOLIMOHHBIA IMOAXOABl K M3y4YeHUI0 Ouonoruu.
CornacHo UM, M3y4alOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIe IS JKUBBIX
CHCTEM Pa3HOI'0 YPOBHS OpraHU3allUMH, SBOJIIOLMKA OPraHMYeCKOro MUpa Ha 3emJe,
coXpaHeHHs: Ouosoruyeckoro pasHooOpaszus IuaHetsl. Tak, B 10 kiacce
M3y4JarOTCs OCHOBBI MOJIEKYJISIPHOM M KIJI€TOYHOM OMOJIOruM, SMOPHOJIOTHH H
OMONOTUHM pa3BUTHS, FEHETUKU M CeNIeKIUH, OMOTEXHOJIOTHH M CHHTETHYECKOH
OHONIOTHH, aKTyaJM3UPYIOTCs 3HAHHMS OOydYaromMXCsi MO OOTaHMKE, 300JI0THH,
aHaTOMHH, (u3HOJNIOTHH dYelioBeka. B 11 Kiacce H3ydaroTcsi 3BOMIOIHOHHOE
y4eHHe, OCHOBBI 9KOJIOTHH U ydeHHe o buocdepe.

Vuebupiii npeamer «buonorus» mpu3BaH — 00ECIEYHTH  OCBOEHHE
00y4aromuMHCs OGHOTOTHYECKUX TEOPHH M 3aKOHOB, WIEH, MPUHIHUIIOB U [TPaBHII,
JIeXKAIIHMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, 3HAHUH O
CTPOCHHH, MHOroo0Opa3uu H OCOOEHHOCTSX KJIETKH, OpraHW3Ma, IOIyJIALHH,
OHOIIeHO3a, SKOCHCTEMBI, O BBIIAIOUIMXCSA HAYYHBIX HOCTHIKEHHSX, COBPEMEHHbBIX
MCCIIEIOBAHUAX B OMOJIOTHH, PUKJIAIHBIX acreKTax OMoJornyecKux 3HaHui. Jlis
pasBUTUsl M TIOJJIEP)KaHUsl HHTepeca O0ydYalOMMXCsi K OHOJIOTHH Hapsay cCo
3HAYUTEJIBHBIM OOBEMOM TEOPETUYECKOr0 MaTepHasa B COAEPIKAaHUU IPOrPAMMEI
10 OMOJIOTUH TIPEXyCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHHS W Pa3BUTHs
TOW WIM WHOM oOjacTé OMONOrMH, BKIIAJIOM OTE€YECTBEHHBIX M 3apyOeiKHBIX
YYE€HBIX B PEIIEHHE BaXXHEHIINX OMONOTUYECKUX M IKOJIOTMYECKUX MTPOoBIIeM.



enb usyuenns ydeGuoro npeamera «BHOTOrHsY Ha yriryGin€HHOM ypoBHE —
OBJlIAJICHHEe  OOyYalOIIMMMCH  3HAHHAMH O CTPYKTYPHO-(YHKUHOHAIBHOM
OPTaHM3alliM  JKUBBIX CHCT€M pasHOrO0 paHra u npuoOpeTeHHe yMeHuii
HCIIONIb30BATE STH 3HAHHS B (POPMUPOBAHHH MHTEpECA K ONMpeNenéHHON obracTu
NPOGECCHOHANTFHON JeATeTBHOCTH, CBA3aHHOH C Ouonorueit, umm x BBIOOpY
y4eGHOro0 3aBeJIeHHs ISl POJIOIIKEHUSA GHOOIHIECKOro obpazoBaHusl.

flocTikenue uemu w3ydeHms yweGHOro npeamera  «buonorus» Ha
yTIyOIEHHOM ypOBHE 0GECTIeYHBACTCS pellIeHHeM CIIEIYIOIIMX 3a/1a4:

OCBOEHHE 00yYaIOIIMMHCH CHCTEMBI GHOIOrMYeCKUX 3HAHMIE: 06 OCHOBHBIX
OMOJIOrMYeCKHX TEOPHAX, KOHIEMIHUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M
TpaBHUjIaX, COCTABISIOMIUX COBPEMEHHYIO CCTECTBEHHO-HAYyYHYIO KapTHHY MUpa; O
CTPOCHHH, MHOrOOOpasMM M OCOGEHHOCTSX GHOJIOrMYECKHX CHCTEM (knetka,
OPTaHU3M, NOMyJIALKS, BUA, 6uoreoneHos, 6uochepa); 0 BELAAIOMMXCS OTKPBITHSIX
1 COBPEMEHHBIX MCCIIEIOBAHMUAX B OMOJIOTUH;

O3HAKOMJICHHE O0y4aloIMXCsl ¢ MeTOJaMH TO3HAHHS JKHBON IPUPOIBI:
HCCIICNIOBATeIbCKAUMA ~ METOJaMHM  GHOJIOTHYECKHX — Hayk (MonekynsipHO# 1
KII€TOYHOM Owuojoruu, 3MOPHOJIOTHM W  GHOJIOTHH Pa3BUTHS, T'€HETUKH U
CENICKIUY, OMOTEXHONOTMM U CHHTETHYECKO Ouonoruy, mnaneoHTONOrNH,
OKOJIOTHH);  METOJAMM  CaMOCTOSITENBHOIO NpoBeieHuss  OHoIorMyecKux
HMCCIIe0BaHMH B 1abopaTopun M B  mpHpoze (Habmonenue, wu3Mepenue,
SKCTIEPHUMEHT, MOJIETIUPOBAHKE);

OBlazieHHe  OOYYalOIMMHCS  YMEHHAMH: CaMOCTOSTENBHO HaXOJUTh,
dHAM3MPOBATh W HCTIONB30BATH GHONOrHYECKYH MHMOPMALMIO; MOIB30BATHCS
Ouonornyeckol TepMHUHONIOTHEH H CHMBOJIMKOH; YCTAaHABIMBATh CBSI3b MeEX.IY
Pa3sBUTHEM OHOJNOTMH M  COLMANBHO-DKOHOMHUYECKMMH 1 9KOJIOTMYECKUMHU
nmpoGiieMaMyl YelloBeYecTBa; OLEHHBATH TOC/IENCTBHS CBO€H JIeSTeNLHOCTH II0
OTHOIICHHIO K OKpYXKaromleH HpHpoxHoil cpere, COOCTBEHHOMY 3/I0pOBBIO W
3/0POBBIO  OKPYXKAIOIMX  JOfeH; 06OCHOBBIBATH ¥ cOOMIONATH MepbI
NPOQHUIAKTHKE HH(EKIIHOHHBIX 3a00/IeBaHMi, NIpaBuIa MOBEJEHUS B IIpUPOJE U
obecrieuenns Ge3zomacHOCTH cOBCTBEHHOM JKH3HEJIEATEIbHOCTH B YPE3BBIYANHBIX
CHTyalMsIX — IPHPOJHOTO M TEXHOTEHHOIO  XapakKTepa; XapaKTepHu30BaTh
COBPEMEHHbIE Hay4HbIe OTKPBITHSA B 00,1aCTH GHOIOTHH;

PasBUTHE y OOYYAIOWMXCS HHTEIIEKTYaIbHBIX U TBOPYECKHUX CIOCOOHOCTEH
B TpOLecce 3HAKOMCTBA C BBIIAIOMIMMHUCS OTKPBITHSIMH K COBpPEMEHHBIMHU
HCCICIOBAaHUAMH B OHOJIOTMH, peIIaeMBIMU elo npobjieMaMu, MeTOMOJIOrHeN
Guonoruyeckoro HCCIIEIOBaHMS, NPOBEIECHUS 9KCIIEPUMEHTATBHBIX
UCCIIeIOBaHUH, pellleHust GHoornyeckux 3aznad, MOJZIeTUPOBaHUsl OHONIOrHYECKHUX
00BEKTOB M IPOLIECCOB;



COAEP)XAHME OBYUYEHUS

10 KJIACC

Cozepxanue nporpamMmsl, BeIIeTeHHOE Kypcuéom, He BXOJUT B IPOBEPKY
OCynapCTBEHHOM HTOroBoit atrectanuu (I'MA).

Tema 1. BuoJsiorus kak HayKa

CoBpemeHHas GHONOTHS — KOMMIEKCHAS Hayka. Kparkas ucropus passurus
Ouonorun.  Buonormyeckue HaykKM W HW3y4aeMele HMH  [poGuieMsl.
DyH/IaMeHTalIbHblE, NPUKIANHBIE M IOHCKOBEIE Hay4HBI€ HCCJICIOBAHUS B
Ouosnoruu.

3HaueHHe GHOIOTHU B (opMUpOBaHHK COBpeMeHHOI €CTECTBEHHO-HAY4YHOM!
KapTHHEl Mupa. Ilpodeccuu, cBssannble ¢ Guonorueif. 3HaueHme Ouonoruu B
NPaKTHYECKOH JEATeNIBHOCTH 4YeJIOBEeKa: MEIMIHHE, CEJIbCKOM  XO3siiCTBe,
TIPOMBILITIEHHOCTH, OXPaHEe TIPUPOJIBL.

JemoncTpanun

IToptpetsr: ApucroTens, Teodpact, K. Jlunreit, XX. B. Jlamapk, Y. Jlapsus,
Y. I'apseii, I'. Mengyens, B. 1. Bepnanckwii, U. I1. ITasnos, U. U. Meunukos, H.
H. Basunos, H. B. Tumodees-Pecosckmii, k. Yorcon, @. Kpuk, /1. K. Benses.

Tabmaer u cxemsl: «CBsize 6HONOTHH C ApyruMH Haykamu», «Cucrema
buonorudeckux HayK.

Tema 2. JKuBble cnerembl u ux H3yYeHHe

KuBble cucTeMsl kak npemmer u3ydeHust Ouonorun. CBOHCTBA KHBBIX
CHCTEM:  €[IMHCTBO XHMHYECKOrO COCTaBa, IHCKPETHOCTH M LIEJIOCTHOCTb,
CHIOXKHOCTE M YNOPANOYEHHOCTh CTPYKTYPhI, OTKPBITOCTS, camMoopraHu3alus,
CaMOBOCIIPOM3BE/ICHUE, PA3/IPaKMMOCTh, H3MEHYHBOCT, POCT H pa3BHTHE.

YPOBHU OpPraHM3alHH XKHUBBIX CHCTEM: MOJIEKYJIIPHBIN, KJI€TOYHBIH,
TKaHEBEIH, OpraHU3MeHHBIH, TOIYJISIIIHOHHO-BUJIOBOA, 9KOCHCTEMHBIH
(6uoreonenoTryeckwii), 6uocdepnsii. IIpomeccsr, [POUCXOMSAINHNE B IKHMBBIX
ciucremax. OCHOBHBIE IIPU3HAKH KMBOro. JKH3HB Kak dopma cyuiecTBoBaHMs
Marepun. Hayku, n3yqaromme sxuBbie cucremsr Ha Pa3sHBIX YPOBHAX OpraHU3alliy.

M3yyenne »uBBIX cucTeM. MeTopl Ouonoruyeckoi Haykwu. Habmonenue,
M3MEpEHHE, SKCIIEPHMEHT, CHCTeMaTH3alMs, MeTaaHamu3. [[oHITHe o 3aBHCHUMOM |
HE3aBHCUMOH nepeMeHHOH. [InaumpoBanue oKcnepuMmeHnTa. [locranoBka w
poBepka runores. Hynesas runoresa. [Toustue BBIOOPKH M €€ 0CTOBEpPHOCT.
Pasbpoc B Guonormueckmx naHHBIX. Ouenka 1octoBepHOCTH MOJIy4Y€HHbIX
pesynbratoB. IlpuumHbl HcKakeHus pe3ybTaToB dKcriepuMeHTa. [lousitue
CTaTUCTHYECKOTO TecTa.

JleMoncTpanuu



Tabmuusl U cxeMel: «OCHOBHBIE TIPU3HAKH JKU3HK», «bBuomoruueckue
cucreMsl», «CBolicTBa JKUBOW Marepuum», «YPOBHH OpraHH3alMy KUBOM
npupozb», «CTpoeHHWe >XUBOTHOM KiIeTKW», «TkKaHH >XXMBOTHBIX», «CHCTEMBI
OpPraHOB YeJIOBE€YECKOro opraHusMmay», «buoreouenos», «buocdepa», «Metosl
U3y4YeHUs )KMUBOU IIPUPOIBI.

OGopynoBanue:  jnabopaTopHoe  00OpyIOBaHHE  IUISL  [IPOBEJEHHS
HaOII0IeHHi, U3MEePeHUH, SKCIIEPUMEHTOB.

IIpakTuyeckas paGora «Mcnonb3oBaHWe pPasIUYHBIX METOJOB IPH
U3yYEHHUH JKUBBIX CHCTEM).

Tema 3. bHo/1orus KJIeTKH

Kinetka — CTpyKTypHO-OYHKIMOHalbHas eJUHMIA KUBOro. McTopus
oTKphITHA KieTKU. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBans,
M. Ilne#inen, P. BupxoB). OcCHOBHBIE IOIOXKEHHsS COBPEMEHHON KJIETOYHOM
TEOPHH.

Meronsl  MONEKyJSpHOM M KIETOYHOW  OMONOrMH:  MHMKPOCKOIHS,
xpomarorpadus, 3mekTpodope3, MeTOJ MeYeHbIX aToMOB, AuddepeHIuaIbHOe
LeHTPU(YTUpOBaHUE, KYJIbTHBHPOBAHUE KIETOK. HM3yueHue hukcuposantwvlx
Knemok. DJIeKTpOHHass MUKpockonus. Kongokanenas mukpockonus. Bumanwvroe
(npudicuzHeHHoe) uzy4eHue Kiemox.

JdemoHcTpauun

IToprpetsi: P. T'yk, A. Jlesenryk, T. [1IBanH, M. 1llneiinen, P. Bupxos, K. M.
bap.

Tabnuupr u cxembl: «CBETOBOH MHKPOCKOI», « DIEKTPOHHBIN MHKPOCKOID,
«Hcropus pasBUTHS METOJIOB MUKPOCKOITHIY.

O6GopynoBanue: CBETOBOW MMKPOCKOI, MHKpPOIpEIapaThl PacTUTENbHBIX,
XKUBOTHBIX ¥ OaKTepHalIbHBIX KIIETOK.

IIpakTnyeckass pabora «l3yyeHre MeTOJOB KIETOYHOM OMONIOTUU
(xpomarorpadusi, snekTpodopes, muddepeHIHaNEHOe LEeHTPH(YTUpOBaHHE,
[1LIP)».

Tema 4. XumMuyecKasi OpraHu3anus KJIeTKH

XUMHYECKHH COCTaB KJIETKH. Makpo-, MHKpO- H YJIBTPaMHUKPOJIEMEHTHI.
Bozma u e€ poime Kak pacTBOpHTeNs, peareHTa, ydacTHe B CTPYKTYpPHpPOBaHUH
KJIIETKH, TEIUIOperyJsiud. MuHepanbHble BellecTBa KJIETKH, HX OHOJOrHYeckas
poJib. Posib KATHOHOB ¥ @HHOHOB B KJIETKE.

OpraHuueckue BellecTBa KIETKH. bHonorudeckwe 1onuMmepsl. beku.
AMHMHOKHCIIOTHBIH cocTaB OenkoB. CTpyKTypsl OenkoBoit Monekysl. [Tepuunas
CTpyKTypa Oelika, NenTuAHas CBs3b. BTOpW4YHAs, TpeTUYHas, 4YeTBEpTHYHAs
CTpykTyphl. Jlenmarypamus. CsoilictBa 6OenkoB. Kiaccudukanus 6enkos.
buonoruueckue ¢pynkuuu 6enkoB. Ilpuonust.



Knetounas MHKeHepys. MeTobl KyJIbTYpbl KJIETOK M TKaHeW pacTeHWH H
XUBOTHBIX. KpuoGanku. Comarudeckas THOpHAM3aUMA M COMATHYECKHH
ambpuorenes. Vcronb3oBaHue TaluIOMIOB B CENEKUMH PAacTCHHH. [lonyuenue
MOHOKNOHANbHBIX aumumen. Mcnone306aHue MOHOKIOHANbHbIX U NONUKIOHANbHbIX
aumumen 8 meouyuHe. VICKyCcCTBEHHOE OILUIONOTBOpeHHE. PeKOHCTpYKLHUA
AHLEKIeTOK U KJIOHHPOBaHKMEe JKMBOTHBIX. MeTol TpaHCIUIaHTAlMH AP KIIETOK.
TexHonozuu  0300pOBNEHUA, KYIbMUBUPOBAHUA U MUKDOKIOHANbHO2O0
PA3ZMHOMNCEHUS. CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHXeHepusa. VICKyCCTBEHHBIH CHHTE3 reHa H
xoHcTpyupoBanue pekomOuHauTHBIX JIHK. Cozdanue mpanczertoix opeanusmos.
JlocTW)KeHHsI M TIepCIeKTHBBI  XPOMOCOMHOM M TEHHOH  HMH)KCHEPHH.
DKOJIOrMYECKHE U ITHYECKHE ITPoOIIeMbl FT€HHOW HHKEHEPHH.

Memviackre 6uotexnonoruu. IToctrenomHuas mudposas meaumuna. [TLP-
JIMArHOCTUKA. MeTaboJOMHBIM aHalin3, TeHOLUEHTPUYECKHHM aHalu3 IpoTeoMa
yejoBeKa JUI OLIEHKM COCTOSIHMs €ro 310poBbs. Kcmonp3oBaHue CTBOJIOBBIX
kieTok. TaprerHas Tepamusi paka. 3D-OMoMHKeHepus Ui pa3paboTKH
(yHIaMEeHTABHBIX OCHOB MEMIMHCKMX TEXHOJIOTHH, CO3J1aHMA KOMILUICKCHBIX
TKaHEe# COYeTaHWeM TEXHOJIOTHH TPEXMEpPHOro OHONpPHHTUHra M cKadoinauHra
JUISL pelleHus 3a/1a4 ePCOHANM3UPOBAHHOM MEIALIHHBIL.

Co3aHie BEKTOPHBIX BAKIMH C LENbl0 ODecreueHuss KOMOMHUPOBaHHOM
3ammTel 0T Bo3Oymureneit OPBHU, ycraHoBieHHE MOJICKYJISAPHBIX MEXaHH3MOB
dynximonuposanus PHK-cozepalmx BEPYCOB, BBI3BIBAIOIIMX 0CO0O OMNacHble
3a00JIeBaHUs Y€JIOBEKa U )KUBOTHBIX.

JeMoHcTpauuu

Tabmuusl ¥ cxemsl: «Mcmonb30BaHue MUKPOOPTaHM3MOB B ITPOMBIIIIEHHOM
npou3BozcTBeY, «KieTounas nmwxenepus», «I'eHHas HHKEHEPU».

JlaGopartopuas pa6ora «/3ydeHue 00beKTOB OMOTEXHOIOTHID).

Ipakrnyeckas padora «IlonyyeHne MOIOYHOKHUCIIBIX IPOLAYKTOBY.

Jkcekypensi  «buoTexHoNmOrMs — BaXKHEWINas MPOU3BOAUTENIBHAA CHIA
cOBpeMeHHOCTH (Ha GHOTEXHOJIOTHIECKOe TIPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apokaenne W pa3sBHTHE JBOJIONHOHHBIX NpeICTABJIEHHH B
OHOJIOrHH

DpomonuonHas Tteopus Y. Jlapsuma. [Ipennocbuikd BO3HHKHOBEHHUSA
napsuHmu3Ma. JKu3Hp 1 Hay4Has nestensHocTs U. Jlapsuna.

JIBMOKYyIIME CHJIBI 3BOJIIOLUH BUIOB 1o Y. JlapBHHY (BbICOKasi HHTEHCHBHOCTD
Pa3MHOKEHHWs OpPraHM3MOB, HAclleJCTBeHHas H3MEHYMBOCTh, Ooppba 3a
CyILIECTBOBAHME, €CTECTBEHHBII U HCKYCCTBEHHBIH 0TOOD).



¢dopm opranusMoB. Vcrosb3oBaHME TE€HOMHOIO pPEJAaKTHPOBAHUS W METOZIOB
pexomObuHaHTHBIX JIHK 1151 mosryyeHus HCXOQHOTO MaTepuaa JUisl CeJIeKLHH.

[loyyenue MOJIATLIIONI0B. BHyTpuBua0Bas rudpuamnsanus.
BIM3KOpPOACTBEHHOE  CKpellWBaHWe, HMaM  MHOpuauHr.  HepozactBeHHOe
cKpeluBaHue, WIH ayTOpuauur. [‘ereposuc W ero npu4uHbl. Mcmoib3oBaHue
rereposrca B cenekumu. OtmanénHas ruOpuausaums. [Ipeomonenue Gecruioaus
MEXBHIOBBIX MMOpU/IOB. JIOCTIKEHUS CeNIeKIIMHA PaCTeHUI U XXUBOTHBIX. «3enénas
DesoNoOYUAY.

CoxpaHeHHe W U3yYEeHHE IeHETHYECKHUX PeCypcOB KyJbTYPHBIX PaCTEHHH H
MX JMKAX pOOWYed IS CO3MaHMs  HOBBIX COPTOB M THOpHIOB
CENIbCKOXO3AMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaHeHue u ynpaeneHue
2EHeMUYeCKUMU Pecypcami CelbCKOX03AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YenAX YIYYUEHUS CYUeCMBYIOUUX U CO30AHUA HOBbIX NOPOO, NUHUU U KPOCCO6, 6
MOM Yucie ¢ HNPUMEHEHUEM COBDEMEHHbIX MemOo006 HAYYHbIX UCCNIE006AHUN,
nepedoevix uoetl U NePCneKmueHbIX MexHOoN02UL.

JemMmoHcTpanuu

[MToprpersi: H. U. Basunos, . B. Muuypusn, I'. JI. Kapneuenko, II. Il
Jlyxwsnenko, B. JI. Acraypos, H. bopnoyr, /1. K. benses.

Ta6nuus! u cxemsl: «L{eHTPBI MPOUCXOXKIAEHUS U MHOTO0Opa3usi KyJbTypPHBIX
pacTeHuit», «3aKOH NOMOJIOTUYECKUX PSIOB B HACIEICTBEHHOW HU3MEHYMBOCTHY,
«MeTtojsl cenekuny, «OtnanéHnas rubpuausanusy, «Myraresesy.

JlaGopaTopuasi paGora «V/I3y4eHue COPTOB KyJIbTYPHBIX PaCTEHUI U IIOPOJ
JOMAITHUX JKUBOTHBIX).

JlaGopaTopnasi pabora «/3yuyeHue METOI0B CEIEKIUA PACTEHUN».

IIpakTHyeckas pabora «lIpuBHBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOABI M JOCTH)KEHUS CeJIEKLMHM pacTeHMH U
YKHBOTHBIX (Ha CeJIEKIIMOHHYO CTAHILIHIO, TUIEMEHHY10 bepmy,
COPTOMCIIBITATENIbHBIA Y4acTOK, B TEIUIMYHOe XO3sHCTBO, B J1abopaTopuio
arpOyHHBEpPCUTETA UIIH HAYYHOI'O LEHTPA)».

Tema 16. buoTexHOJIOTHS H CHHTETHYECKas OHONOrHs

OObekThl, HCHOJIb3yeMble B OHOTEXHOJOTHMH, — KJIETOYHblE M TKaHEBBIE
KYyJIBTYPBI, MUKPOOpPraHU3MBEI, ux XapaKTepUCTHKA. TpaguuuoHHas
OuoTtexHomorusA: xjebomedeHue, IOMy4YEHHE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJenmue. Mukpobuonorudeckui cunTe3. OOBEKTHl MHKPOOHOIOTHYECKHX
TexHosorui. ITponsBoacTBo 6enka, aMUHOKUCIIOT M BATAMHHOB.

Co3iaHue TEeXHOJIOTMH M MHCTPYMEHTOB LI€JICHANPaB/IEHHOIO M3MEHEHHS H
KOHCTPYUPOBaHHUSI T€HOMOB C ILIEJIbIO IOJYyUYEHUsS OPraHU3MOB H X KOMIIOHEHTOB,
COJZIepIKalllUX He BCTpEYaoIIHecs B MpUpoie OHOCHHTETHYECKHE Ty TH.



O6opynoBaHue: JXUBbIe U repbapHble 9K3eMIUIAPbl KOMHATHBIX pacTeHHH,
pucyHku (pororpadun) KUBOTHBIX C Pa3IMYHBIMH BUAAMH H3MEHYHBOCTH.

JlaGopaTopHasi pabora «HccnenoBanue 3aKOHOMEpPHOCTEN
Monu(UKaIMOHHOM M3MeHuyMBocTH. [locTpoeHue BapHalMOHHOrO psAja H
BapHAIL[MOHHON KPHUBOD.

IpakTuyeckass paGora «Myrtauuu y Apo3oduimbl (Ha TOTOBBIX
MEKpOIIpenapaTax)».

Tema 14. 'eneTuka 4ejioBeKa

Kapuotun dyenoBeka. MexIyHapo/JHas IporpaMMa HCCII€0BaHHA IeHOMA
yenoBeka. MeTonbl W3y4deHHs TeHETHKHA  4ejoBeKa: TeHealOrHiecKHui,
OIU3HEIIOBBIN, LIUTOr€HETHYECKHM, MOy JISAIIHOHHO-CTaTUCTHYECKHH,
MOJIEKYJISIPHO-T€HETUYECKUH. CoBpemeHHOE orpezieIeHHe reHOTHIA:
MOJTHOTEHOMHO€E CEKBEHHpOBaHHE, F€HOTHIIMPOBAaHUE, B TOM YHCJE C MOMOILBIO
[TL[P-ananu3a. Hacnencreennsie 3aboneBanus yenoseka. [ eHHbIE H XPOMOCOMHbIE
fojie3Hd deJloBeKa. DOJIE3HM C HacJIeJICTBEHHOW IPEeapacioyiOKeHHOCTHIO.
3HayeHue MeJULIMHCKOM I'eHEeTHKU B MPEJOTBpAllleHWH U JICYeHHH IeHeTHYECKHX
3a6oneBanuii yenoBeka. MeauKo-TeHeTHYeCKoe KOHCYIbTHpoBaHue. CTBOJIOBbIE
kneTkd. [TOHATHE «TeHEeTHYeCKOro rpy3a». DTHYeCKHe acreKThl MCCIEeNOBaHHH B
o6nacTi pelakTHPOBAHUSA T€HOMA M CTBOJIOBBIX KIIETOK.

lenernueckue (aKTOpsl TIOBBIICHHOH YyBCTBHUTEIIBHOCTH YEJIOBEKa K
(u3MUecKOMy U XMUMHYECKOMY 3arpA3HEHHMIO OKpYIKalollel cpelibl. I eHeTnaeckas
IpeIpacIiooKEeHHOCTh YeJIOBEeKa K MaTOJIOTHAM.

JleMoHCTpaUHH

Tabnuusl 1 cxemsl: «Kapuotun denoseka», «MeToabl U3y4eHHs] M€HETHKH
yesoBekan, «I eHeTHdeckue 3a00eBaHus YEI0BEKAY.

MNpaxTrueckas pabora «CocTaBleHne H aHaIU3 POAOCIOBHOMY.

Tema 15. Cestekuusi OpraHu3smMoB

JlomecTUKaIMsi ¥ CeNeKIHs. 3apoXKJACHHE CEeNeKIMH H JAOMECTHKALUH.
Vuenne H. M. BasmioBa o lleHTpax NpPOMCXOXKAEHHS M MHOroodpasus
KyJIbTYPHBIX pacTeHuil. Poilb CeleKIHH B CO3JIaHMH COPTOB PAacTeHHWH W MOPOA
xuBoTHbIX. CopT, Tmopoaa, mTaMM. 3aKOH TOMOJIOTHYECKHX psANOB B
HaclencTBeHHou w3MmeHumBoctHh H. WM. Baswiosa, ero 3HaueHHe I
CeNeKIIMOHHON paboTHL.

Mertonsl celeKIMOHHONW paborel. MckyccTBeHHBIN OTOOp: MacCOBBIH H
WHIUBU/Ty aJIbHBIN. Oramnsl KOMOMHAITHOHHOM CeJIEKIUH. HUcneiTanue
MPOM3BOAUTENCH MO MOTOMCTBY. OTOOp IO TIEHOTHITy C IOMOIIBIO OLIEHKH
(eHOTHIA TOTOMCTBA ¥ OTOOP 110 FeHOTHITY ¢ oMokl ananu3a JIHK.

MCKycCTBEHHBIM  MyTareHe3 Kak  METOJ  CeNeKIMOHHOW  paboTsl.
PasmanioHHbIH ¥ XMMHUYECKHM MyTareHe3 Kak HCTOYHHUK MYTalUi y KyJIbTYypPHBIX



«Kapuotunn yenomeka», «Kapuotun apozoduns», «Kapuotun nTuLbD,
«MHOXeCTBEHHBIN ajenu3m», «B3aumoaeicTBIe FreHOBY.

OGopynoBaHue: Mojenb [Ulsi JAEMOHCTPAallMd 3aKOHOB eQUHOOOpa3us
rubpuI0B MEpBOro IIOKOJIEHUS W paclleIUIeHHs [PU3HAKOB, MOJENIb JUId
JeMOHCTpALlMM 3aKOHA HEe3aBUCHUMOIO HacjleJloBaHUS IIPU3HAKOB, MOJelb JUIs
JNeMOHCTpPALMM CLeIUIEHHOINO Haclle[JOBaHUsI NPU3HAKOB, CBETOBOM MHKpPOCKOIL,
MuKpornpenapar: «Jlpo3odunay.

IIpakTnyeckass paGora «l3yueHue pe3yJabTaTOB MOHOTHOPHUIHOTO
CKPEeLIUBAHUS Y APO30(HIIBI».

IIpakTHyeckas  pabGora  «/3yueHue  pe3ynbTaTOB  JUTHOPHIHOTO
CKpeLMBaHus Y IpO30(UIIBI».

Tema 13. 3aK0OHOMEpPHOCTH H3MEHYHBOCTH

BsaumopeiictBue reHoruna u cpeasl Opu  GOpPMUpPOBaHUM (HEHOTHUIIA.
W3meHuynBOCTh Npu3HakoB. KadecTBeHHble M KOJTMYECTBEHHbIE NMpPU3HAKH. Busr
U3MEHYUBOCTHU: HEHACJIECTBEHHAs U HAC/Ie/ICTBEHHAs!.

MopaudukanoHHas HM3MeH4YMBOCTh. Poib cpeabl B GopMHpOBaHUH
Mo (pUKAIIMOHHOM H3MeHYMBOCTH. HopMa peakuuu npusHaka. BapualuoHHBII
psan u BapuanuoHHas kpuBas (B. Horanncen). CpoiicTBa MoIu(pHUKalMOHHON
U3MEHYUBOCTH.

["'enoTunuyeckas u3MeHIUBOCTh. CBOMCTBA T€HOTHIIHYECKOW M3MEHUYHUBOCTH.
Bupl reHOTUIIHYECKOH U3MEHYMBOCTH: KOMOMHATUBHAS, My Tal[AOHHASL.

KombOuHaTiBHass W3MeHYMBOCTH. Meii0o3 M MOJNIOBOM Ipolecc — OCHOBa
KOMOMHATUBHOM W3MeHUUBOCTH. PoTb KOMOUHATUBHON H3MEHYHBOCTH B CO3JaHUU
IeHEeTHYECKOro pa3HooOpasus B rpeziesiax OJHOro BUJA.

MyTranuonHasi W3MEHUMBOCTh. BUIBI MyTaluii: TeHHBIE, XPOMOCOMHEIE,
reHoMHple. CrHOHTaHHBlE W  WHAyLUpOBaHHble MyTalWH. SlnepHele ©
nuToriasmMaTudeckue Myranuu. Comatudeckue U 1ojoBble MyTauuu. [IpuanHB!
BO3HMKHOBEHHMS MyTaluil. MyTaredsl M HX BIUSHHE HA OPraHU3MBI.
3aKOHOMEPHOCTHM MYTAI[MOHHOTO Ipolecca. 3aKOH TOMOJIOTMYECKUX pSIO0B B
HacnencTBeHHON u3MeHuuBocTH (H.U. BaBunoB). BHesnepHas W3MeHYMBOCTH H
HaCJIeJICTBEHHOCTb.

Onuzenemuxa u 5NU2EHOMUKA, PONb  SNULEHEMUYECKUX (DaKmopoe 8
HACNe008anHuU U UIMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS V OP2AHUIMOB,

JemMoHcTpanuu

IToprpertsr: I'. ne ®pus, B. Moranucen, H. Y. BaBuios.

Tabmuuer u  cxembl: «Bugsl  u3MeHuwBOCTHY», «MoaupUKaUOHHAs
U3MEHYUBOCTHY, «KoMmOuHaTuBHas U3MEHYUBOCTHY, «Meiio3y,
«OmnonorBopenuey, «I'eHeTndeckue 3ab0eBaHus YeI0BeKa», « BUIbI MyTarmii.



OcHoBHBIE ~ METONBI ~ TE€HETHKH: T'MOPUIOJIOTHYECKHH,  LUTOJOTHYECKHUIA,
MOJIEKY JISIPHO-T€HE TUYECKHA.

JdeMoHCcTpanuu

[Toprpetsi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U.
Baswios, A. H. Benosepckuii, I'. JI. Kapneyenko, 10. A. Oununyenko, H. B.
TumodeeB-PecoBckuii.

Tabmuup! u cxeMsl: «MeTo/ibI reHeTHKHY, «CXeMBl CKpELIUBaHUN.

JlaGoparopuass paGora «/lpozoduna Kak OOBEKT TIeHETHYECKHX
HCCJIEIOBAHUID.

Tema 12. 3aK0HOMEpPHOCTH HacC/IeACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBblii  3akoH MeHuens — 3akoH
€IMHO00pa3wsi THOPU/IOB MepBOro nokosenus. [IpaBuIo JOMUHHPOBAHHMSL. Bropoii
3aKOH MeHzens — 3aKoH paclIeIuieHds NPHU3HAKOB. L[MTONOrHYeckue OCHOBBI
MOHOTHOPH/IHOTO CKpeIMBaHus. | HIoTe3a YHCTOTHI raMer.

AHanusupylolee CKpermpanue. [IpomMexyTodHbIH XapakTep HacieI0BaHMUS.
Pacienienye Npu3HakoB MU HEMOJHOM JOMHHUPOBAHHH.

Hurubpunnoe ckpemmsanue. Tpetuii 3aKoH MeHziens — 3aK0H HE3aBUCUMOTO
HaclelioBaHus  npu3HakoB.  [luronoruyeckue  OCHOBBI  JUTHOGPHUIHOTO
CKpeIIMBaHUsI.

CuemienHoe HacnenoBanue npusHakoB. Pa6orer T. Moprana. Cueniensoe
HacJle/[0BaHHE T€HOB, HapyIIeHHe CLEIUIEHHs MeXIy TeHaMH. XpOoMOCOMHast
TE€OpHsl HACIEACTBEHHOCTH.

I'enetnka monma. XpoMOCOMHBIN MeXaHH3M OIpeesIeH s mojia. AyTOCOMEI U
IOJIOBBIE XPOMOCOMBI. I'OMOrameTHbIli ¥ reTeporameTHblif moi. | eHeTHueckas
CTPYKTypa IOJIOBbIX XpoMocoM. HacrnenoBanue nMpu3HaKkoB, CLETUIEHHBIX C [TOJIOM.

['eHorun kak nenoctHas cuctema. [L1eHoTponus — MHOKECTBEHHOE JIeHCTBHE
reHa. MHOXeCTBeHHBI atenusM. B3aumonelcTBHe HeallelbHBIX TeHOB.
KowmruiementaprocTs. Drmcras. [Tomumepus.

['eHeTHYeCKUH KOHTPONIb Pa3sBUTHA DPACTEHHE, JKHBOTHBIX H 4elloBeKa, a
TaKke (PU3MONOrUYECKHX IIPOLECCOB, IOBEJEHHS M KOTHUTHBHBIX byHKIHiA.
['eHeTnyeckue MexaHU3MBI CHMOHOIeHe3a, MEXaHH3MBI B3aHUMOJICHCTBHS «XO35HH
— TapasuT» M «XO35MH — MHKpOOHOM». ['eHeTHuYecKkHe acmeKThl KOHTPOISA M

M3MEHCHMUS HACJIEICTBEHHOH HH(OPMALMH B IIOKOJICHUSIX KJIETOK H OPraHM3MOB.
JeMoHCcTpanuu

[Toprpertsr: I'. Mennens, T. Mopras.

Tabmuubl U cXeMbl: «IlepBblii 1 BrOpo#i 3aKOHBI MeHensy, «Tperwnit 3akon
Menzens», «AHamusupyiomiee ckpelmBanuey», «HemomHoe JIOMHHUPOBaHHUE,
«CuerieHHOe HACJe0BaHHWe TNPH3HAKOB Y aposoduis», «leHeTnka nomnay,




Crpoenue npokapHoTHYecKoii kaeTku. KieTouynas cTeHka OakTepuit U apxei.
OcoGeHHOCTH CTpOeHHs reTepoTpodHONH 1 aBTOTPO(HON MPOKAPUOTUYECKUX
KJIeTOK. MecTo 1 poiib NpOKapuoT B GHOLEHO3aX.

Crpoenue %} GyHKIHOHMpOBaHME 3YKapHOTUYECKOM KJIETKH.
[Ina3smatudeckas MemOpana (miasmanemma). CrpykTypa miasMaTuueckoii
MeMOpanbl. TpaHcHopT BelecTs yepes TUIa3MaTHYECKy0 MeMOpaHy: MacCHBHBIH
(maddysus, obneruénnas nuddysus), aKTHBHBI (epBUYHBIM W BTOPUYHBIH
aKTUBHBIH TpaHcropt). [lomynponuuaemocts MemGpans. PaGora HaTpHUii-
KaJMeBOro Hacoca. JHIOLUHMTO3: MUHOLUKMTO3, (aromuTos. Dk3ouuro3. Kietoynas
creHka. CTpykTypa U QYHKIMH KJIETOYHON CTeHKH pacTeHuii, rpuboB.

[{urorasma. ITuro3omns. [{utockener. [[BHKeHHe UTOMIA3MBL OpraHou el
K1eTkd. OaHOMeMOpaHHBIE OpraHOM/bl KJIETKHM: SHAOMIA3MATHYECKas cetTh
(OI1C), anmapat I'onbmku, JTH30COMBI, MX CTpOoeHHe U (QyHKUUH. B3aumocssasn
OJTHOMEMOPaHHBIX OPraHOMIOB KieTkH. CTpoeHHe TPaHyJIIPHOTO PEeTHKYJyMa.
Mexanusm nanpaenenusn 6enxos ¢ SIIC. Cuntes pacTBOpuMEBIX OenkoB. CHHTE3
KIETOYHBIX ~ MeMOpaH. I'mamkmit  (arpaHymspHBIH) — SHIOMIA3MATHUECKHi
petukynyM. CekperopHas ¢yHKuus anmapata I'ois K. Moougpuxayus 6enkos 6
annapame ['onboxcu. Copmupoexa 6enxoe 6 annapame I onvdocu. Tparcnoprt
BEILECTB B Ki1eTKe. Bakyonu pacturensHsIx kietok. KieTouHslii cox. Typrop.

[ToyaBTOHOMHBIE ~ OpPraHOMABI  KIETKH: MHTOXOHJPHH,  IUIACTH/IBL.
IIpoucxoosicdenue mumoxondpuii u nnacmud. Cumbuozenes (K.C. Mepeasickoeckuii,
JI. Mapeynuc). CtpoeHne u ¢yHKIHH MHTOXOHApPHUH ¥ miacTun. [lepsuyHele,
BTOPUYHBIE M CJIOXKHBIE  TIACTHABI  (OTOCHHTE3UPYIOIIMX  3YKAapUOT.
XI10ponIacThl, XpPOMOILTACTHI, JIEHKOILIACTI BBICIIIHX PacTeHHH.

HememOpannsie oprasouast kierku Crpoenne u GyHKIHH HeMeMOpaHHBIX
OpPraHOUJIOB KJIETKH. Pu6ocomsr. IIpomescymounvie punramermer.
Mukpobunamentsl. Axmunoswvie Mukpogunamenmel. MpblllIeYHble  KJIETKH.
AKmuHO8ble KOMNOHEHMbL HeMbIUEUHbIX KIEMOK. Muxkporpy6ouku. Kinerounsiii
ueHTp. CTpOeHME M [JBH)XEHHME IKTYTHKOB H pecHu4ek. Mukporpy6ouku
muroruiasmel. Llentpuons. Benxu, accoyuuposannvie c MUKpogunamenmamu u
mukpompybouxamu. Momopnwie 6enxu.

Anpo. O6onouka sapa, XxpoMaTHH, KapHoOILIazMa, SAPBIIIKHA, UX CTPOEHHE U
dyHKumH. SnepHblii GenkoBblii MaTpuKc. [IpocTpaHCcTBEHHOE pacmooKeHue
XpoMocoM B HHTepdasHOM siape. yxpomamun u 2cemepoxpomamun. benku
XpOMaTHHa — THUCTOHBIL. [JuHamuka sdepHoii obonouku 6 mumosze. Hoepruoiii
mpaxcnopm.

Knerounsie Bimouenns. CpaBHuTenbHas XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBHOM, JKUBOTHOM, rpubHON).

demoHcTpanun



[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuusr u cxembl: «CTpoeHHe 3yKapHOTHYECKO# KieTkn», «CTpoeHue
KMBOTHOH  KieTku», «CTpoeHue  pacTuTenbHOW  KieTku», «CTpoeHue
MHUTOXOHAPHI», «A1po», «CTpoeHre MpoKapuoOTHYECKOH KIETKH.

Ob6opyznoBanue: CBETOBOH MHKDPOCKOI, MHKpPOINpENapaThl PacTHTEIbHBIX,
)KHBOTHBIX KJIETOK, MUKpOIIpenapaThl 6aKTepHaIbHBIX KJIETOK.

Jlaboparopnasi pabora «l3yueHne CTPOEHHMS KJIETOK pa3IMYHBIX
OpPraHU3MOBY.

IIpakTayeckas pabora «M3yueHne CBOACTB KIETOUHOM MeMOPaHbD».

JlaGopaTopnas paGora «MccienoBanue TiasMoiiM3a M JEIUIa3MOJIM3a B
PaCTHTENIBHBIX KJIETKax».

[IpakThyeckas pabGora «l3yuenwe  JIBWXKEHHS  LMTOIJIA3MBl B
PaCTUTENIBHBIX KJIETKaX».

Tema 6. OGmen BemecTB 1 NpeBpamIeHHe YHEPIHH B KJIETKe

ACCHMUIIALMS ¥ JTUCCHMUIISILIAS — JIBE CTOPOHBI MeTabomu3ma. Tumbsl o6MeHa
BEIIECTB: aBTOTPO(HBIA W reTepoTPOdHBIA. YdacTHe KHCIOpoJa B OOMEHHBIX
mporeccax. OHepreTudeckoe obecredeHue KieTku: mnpespamenne AT® B
oOMeHHBIX TmponeccaX. (OepMEHTATHBHBIA XapaKTep peaKkiuil KIeTOYHOro
metabonusma. DepMeHTHl, MX CTPOEHHE, CBOWCTBA M MEXaHM3M JeHCTBMSL.
Kodepmentsl. Ornnuns gepMeHTOB OT HeOpPraHHYECKHX KaTajau3aTopoB. benku-
aKTUBATOPhl M OeNKH-UHTMOMTOpHL. 3aBHCHMOCTH CKOPOCTH (hepMEHTaTHBHBIX
peakiui OT pa3jIMYHbIX (aKTOPOB.

IlepBHYHBIN CHHTE3 OpraHMYeCKMX BeIECTB B KiIeTKe. MDOTOCHHTES.
AHoKkcuzenHblil U OKcucenmvill gomocurnmes y baxmepuii. Csemocobuparowue
NUSMEHMbL U NUSMEHMbl PEAKYUOHHO20 Yermpa. Polb XJI0poniacToB B nporecce
¢orocunTe3a. CBeTOBas U TeMHOBAs ¢basbl. Pomoovixanue, Cs., Cy. u CAM-munw
¢omocunmesa. 11poxyKTHBHOCTb (OTOCHHTe3a. BiusHMe pasindHbIX (axTopoB
Ha CKOpPOCTh (hoTocHHTe3a. 3Ha4YeHne GOTOCHHTE3A.

XeMocHuHTE3. Pasznoobpa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpHUUHpYIomMe GakTepuu, sxene3obakTepun, cepoOaKkTepum, BOIOPOIHbIE
OakTepuu. 3HaueHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Bumsl Gpoxenus. ITpomykTsl OpokeHHs U HX
HCIIO/Ib30BAHHE  YENIOBEKOM. AHa3poOHBIE MHKPOOPraHM3MBI KaK OOBEKTHI
OuoTeXHONOrHU U BO36Y1UTEN GOJIe3HEl.

AspobHbIe OpraHU3MEl. Dranbl SHEPreTUYeCcKoro oOMeHa.
HonroroBurenbHpIi 3Tamn. ['1uKonu3 — GeckUcI0pOIHOE paciieryieHHe FTOKO3bI.

bronorudeckoe okucienue, UM KietouHoe asixaHue. Posb MHUTOXOH/JIPHH B
mpoueccax Ouonorudeckoro okucienus. Llukindeckue peakuuu. OKUCIUTETBHOE
dochopunuposanue. nepeus membpanHozo zpaduenma npomownos. Cunmes



YrneBoasl. MoHOcaxapuibl, AMcaXxapu/ibl, OJUrocaxapy/ibl ¥ Nojucaxapu/ibl.
O6ummii 1IaH cTpoeHus U (U3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckue QyHKIHUU YTIEBOAOB.

JIurmuzet. M'uapodunsHo-ruApodobHBIe cBoiicTBa. Kimaccubukanys TUNUA0B.
Tpurnuuepunsl, ¢ocoaUmUasl, BOCKH, CTepoHbl. buonorndeckue ¢QyHKLUHH
munuaoB. Obume cBoicTBa OHOIOrHYecKuX MeMOpaH — TeKy4ecTb, CIIOCOOHOCTh K
caMO3aMBIKaHHUIO, IOy IPOHULIAEMOCTb.

Hyxkneunobie kuciotel. JIHK u PHK. CrtpoeHue HYKIE€HHOBBIX KHCIIOT.
Hyxneorunsl. [Ipuanun kommuiementapHoctd. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cnimpans. MecroHaxoxaenue u ouonorundeckue ¢pynkuuun JHK.
Buner PHK. ®ynkunu PHK B kietke.

Crpoenue monexkynsl AT®. Makpospruueckue cBsizu B Mosekyiae ATO.
buonoruueckue ¢pynkuun AT®. BoccraHoBIeHHBIE TEPEHOCYUKH, UX QYHKIHHU B
kietke. [lpyeue Hykneozuompugocghamer (HT®). CexsenupoBanue JTHK.
Memoowr ceHomuku, mpanckpunmomuku, NPOMeoMUKU.

CrpyktypHas Ouonorusi: Ouoxumudeckue u 6uoduszuyeckue Mcclie0BaHus
cocTaBa M IPOCTPAHCTBEHHOW CTPYKTYyphl Ouomonekyn. Moodenuposarue
cmpykmypel u (pyHKyuli 6uomonexyn u ux komniekcos. Komnvromepruiii ouzaiin u
op2aHuyeckuil cunmes 6UOMONEKYN U UX HeNnPUPOOHLIX AHANIO208.

JdemoHcTpanuu

IToprpertsr: JI. ITonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Huarpammel:  «Pacnipenenenue XMUMHYECKHX JJIEMEHTOB B  HEXHBOH
npupoze», «Pacnpenenenue XMMHUECKUX 3JIEMEHTOB B XXHBOH IIPUPOJE».

Tabmuupl u cxemsl: «llepuoauueckass TabauIa XHMHYECKHX 3JIEMEHTOBY,
«Ctpoenrie MosieKyJbl BoAbl, «BemecrBa B coctaBe opraHu3sMoB», «CTpoeHHe
MolieKysibl Oenka», «CTpykTypbl OelnkoBo#t MoJeKyib», «CTpoeHHE MOJEKYJ
yrieBooB», «CTpoeHue MoneKkysn JMnuaoB», «HyknenHOBbIE —KHCIOTBI»,
«Ctpoenue Monexysl ATO.

O6opyaoBaHue: XUMUYECKas Mocy1a u 000py10BaHHE.

JlabopaTopnas pabora «OOGHapyxeHHe OeJIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
peaxiun.

JlaGopatopnass  pabGora  «MccrenoBaHue — HYKIE€HMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Crpoenne n QyHKUHH KJIETKH

Tunel KineTok: 3ykapuoTudeckas M rnpokapuotruyeckas. CTpyKTypHO-
(GyHKIMOHaIbHbIE 00pa30BaHMs KIETKH.



AT®: paboma npomonnoi ATD-cunmaze.. [IpenmymecrBa aspoGHoro myru
o6MeHa BeIIEeCTB Iepe 1 aHa3POGHEIM. O (HeKTHBHOCT SHEPreTHYECKOro 06MeHa.

JdemMoHcTpauuu

[Toprpersi: [Ix. Ipuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Murdemnr, I'. A. 3apapsus.

Tabnuuer u cxemsr: «DOTOCHHTE3, «HepreTuueckuii o6MeH», «BrHocHHTE3
benka», «Ctpoenue depmenTay, « XeMOCHHTE3).

O6opynoBanme: cBeTOBON MHKpOCKOT, 000py/iOBaHHE IS MPUTOTOBJIECHMUS
TMOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENApaToB.

JlabopaTtopuass  pa6ora «/3yyeHHe  KaTAIMTHYECKOH  aKTHBHOCTH
(epMeHTOB (Ha pUMepe aMUIIa3B! WK KaTaJiassl)y.

Jlabopatopnas paGora «M3yuenue (GepMeHTaTHBHOrO  pacuIerIeHus
NICPOKCH/Ia BOAOPO/Ia B PACTUTEIBHBIX M KUBOTHBIX KJIETKAX)).

JlaGopatopnas paGora «CpaBHenue npoueccoB  (GorocuHTE’a M
XEMOCHHTe3a.

JlaGopaTopnas pa6ora «CpaBHeHue MPOLECCOB OPOKEHUSA U IBIXAHUN.

Tema 7. HacnencrBennas undpopmauus u peaiH3anHs e€ B KJIeTKe

Peakuuu marpuanoro cunresa. Ipusuun KOMIIJIEMEHTapHOCTH B PeaKIUsX
MATPUIHOTO CuHTe3a. Peannsaius HacnesnctBennoit undopmauny. Ienetrnaeckuii
Koz, ero cpoicrsa. TpaHckpumims — Marpuussii cuates PHK. [TpuHLHIHI
TPAHCKPHITIAH: KOMILIEMEHTapHOCTh, aHTHIIAPAIeNBHOCTS, ACHMMETPUYHOCTb.
Cospesariue mampuunvix PHK & sykapuomuyeckou xnemke. Hexooupyrowue PHK.

Tpancnsuus u eé sraner. Yuacrtue TpaHcnopTHeIX PHK B GuocunTese Genka.
YcnoBusi GuocunTesa Geka. Konuposanne amunokucnor. Pons pubocom B
OuocunTese Genka.

Cospemennvle npedcmaenenus o cmpoenuu eenoe. OpraHusaUus reHoma y
POKApHOT M JYKapHOT. Peryisuus akTMBHOCTH IeHOB y npokapuot. ['mnoresa
onepona (P. Xako6, XK. Mawno). Monexynapneie mexanusmor sxcnpeccuu 2eHoe y
sykapuom. Pone xpomamuna e pezynayuu pabomer 2enos. Perynsuus o6MeHHBIX
nporneccoB B Kietke. KneTounslii romeocras.

Bupycel — Hek/ieTouHbIe GOPMBI KU3HM M OGIHraTHEIC napasutel. CTpoeHue
TIPOCTBIX M CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, GakTepruoharos. KusHenHoii YUK
HAHK-codepocawux  supycos, PHK-codepacawux  supycos, baxmepuogpaczos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsle 3a6onesanus uenoseka, KHUBOTHBIX, pacrenuit. CITU]], COVID-
19, coumanbHble 1 MeAMIIMHCKIE pobJieMsl.

buoungopmamuxa: unmezpayus u anarus Gonvuux maccusos («bigdatar)
CMpYKmypHoix duonozuueckux oannvix. Hanomexronozuu 6 6uonoeuu u meouyuHe.
IIpoepammupyemvie ghynxyuu 6enxos. Cnocober docmasicu nekapcems.



JAeMoHcTpauuu

[Toptpetsi: H. K. Konbsuos, /1. . UBanoBCKUI.

TabGnuusr 1 cxemsl: «buocunTe3 Oenka», «[ eHeTudeckuit kom», «Bupycem,
«bakrepuodarmy.

IIpakTHyeckasn pabora «Co3aHue MOJeNnu BUpyCay.

Tema 8. JKnzHeHHbIH UK KIETKH

Knerounsli 1uki, ero mnepuoisl W peryasuus. Mutepdasza u Mutos.
OcobenHocTi mporeccoB, mporekalomux B uHTepdasze. [loaroroBka KIeTku K
nenenvto.  IIpecuHreTMyeckuit  (IIOCTMHUTOTHYECKUH), CHHTETHYECKHUH U
HNOCTCHHTETUYECKUM (IIPEMUTOTHYECKUMN ) Tepuo/ibl HHTep(asbl.

Martpuunsiii cunre3 JIHK — perummkauwms. [lpunuuner permmkauuu JIHK:
KOMIUIEMEHTAapHOCTb,  IIOJYKOHCEPBATHBHBIM CHHTE3, aAHTHUIIAPALIE]BHOCTD.
Mexannsm permukauuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsr u
TelloMepaza. XpPOMOCOMHbIH HAa0Op KIeTKM — KapuOTHIl. JIMIUIOWIHBIA |
rarionaHeld - Habopbl xpomocom. [‘omonoruuHbsle Xpomocombl. [losoBbie
XPOMOCOMBI.

Henenne knetku — Muto3. CTaguud MUTO3a2 W IPOMCXOJSIINE B HHUX
npouecchl. Tunel Muto3a. Kapuokunes u nurokuHes. Buomornyeckoe 3HaueHue
MHTO3a.

Perynsamust MuToTHYeckoro mukia kieTkd. [IporpamMmupyemas KieTtodHas
rubenp — arnonTos.

Knerounoe sizpo, Xxpomocomsl, (yHKIHOHAlbHAs TIeHOMHKA. MexaHuszmobl
nponugepayuu, oughgepenyuposku, cmaperus u eubeiu kiemok. «Llugposas
Kknemka» — GuouHgopmamuyeckue Mooeu PyHKYUOHUPOBAHUS KIEMKU.

JAeMoHCTpaLHH

Tabmuupr u cxembl: «Ku3HeHHBIN LMK KiIeTKH», «Mwuros», «CrpoeHue
xpoMocomy, «Pernukauus [THK».

O6opynoBanue: CBETOBOH MUKPOCKOII, MHKpOIpenaparsl: « MuTo3 B KieTkax
KOpeIIKa JIyKa».

Jlabopatopnas  paGora  «/3ydeHwe  XpoMOCOM  HA  T'OTOBBIX
MUKpOIIpenaparaxy.

Jlaboparopnas pabora «Habmozsenne MuTO3a B KIIeTKaX KOHYMKA KOpeIIKa
JTyKa (Ha rOTOBBIX MHKpOIMpenaparax ).

Tema 9. Ctpoenne u pyHKIHH OPraHu3MoB

buonoruyeckoe pa3zHooOpa3zue OpraHu3MOB. OnHoKIeTOYHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcobeHHOCTH  CTpOeHMs W JKH3HEHESTENBbHOCTH  OJHOKJIETOYHBIX
opraHu3moB. bakrepuu, apxeu, OIHOKJIETOYHbE TIpPHObI, OJHOKIETOYHbIE
BOJIOPOCIIH, Apyrye NpoTUCThL. KoJoHHAIbHEIE OpraHHu3MBbl.



BiaumocBs3b 4acTell MHOTIOKJIETOYHOrO oOpraHusMa. [kaHM, OpraHbl H
cucTeMbl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenwil. Tumbl pacTUTENBHBIX TKaHe#: oOpasoBarenbHas,
TMOKpPOBHAs, MPOBOJAIIAs, OCHOBHas, MexaHWueckas. OCOGEHHOCTH CTPOEHHA,
dyHKIMIT ¥ pacToNoXKeH!s TKaHe# B opraHax pacTeHHH.

TkaHU >XUBOTHBIX M 4ejioBeka. THIIBI KMBOTHBIX TKaHEW: 3MMUTeNHalIbHas,
COelMHUTENIbHAS, MblIedHas, HepBHas. OCOOEHHOCTH CTpOeHHs, (QYHKUHMH ¢
PACIIOIOXKEeHHsI TKaHel B OpraHax JXMBOTHBIX M YEJIOBEKA.

Opransl. BererarvBHble W reHepaTHBHbIe opraHbsl pacTeHuid. OpraHbl ©
CHCTEMBI OPTaHOB XHBOTHBIX U YeloBeka. OYHKIMH OpPraHOB ¥ CHCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pacteHuii. CkeleTbl OIHOKJIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbiii ¥ BHyTpeHHui ckener. CTpoeHue M
THUITbI COEZIMHEHUS! KOCTEH.

JIBikeHMe  OpraHu3MoB. JIBW)keHMe  OJHOKJIETOYHBIX  OpPraHW3MOB:
amM&OOUIHOE, KTYTHKOBOE, pecHU4YHOe. [IBH)KeHHEe MHOTOKJIETOYHBIX PACTEHMH:
TPONM3MbI ¥ HAacTUU. J[BW)KeHHe MHOTOKJIETOYHBIX JKMBOTHBIX M YeJIOBeKa:
MeleyHas cucteMa. Pedexc. CkeneTHble MBIIIIBI U UX paboTa.

[Tutanue opranuzmoB. [lornomieHue BOMABI, YIVIEKHCIOrO rasa H
MHUHEPAJIBHBIX BelecTB pacTeHusiMU. [IuTanue XMBOTHBIX. BHyTpumnonaoctHoe u
BHYTPHUKJIETOYHOE MuieBapeHre. [IuTaHue NO3BOHOYHBIX >XMBOTHBIX. OTHeisl
MUIIeBapUTENIFHOrO TpakTa. [lumeBapurenbHble dxenessl. IluineBapuTenbHas
CHCTeMa 4YesloBeKa.

Jlpixanue opranu3MoB. [Ipixanue pacteHuid. J[pixanue )KuBOTHbIX. Jnddy3us
ra3oB yepe3 NMOBepXHOCTh kIeTku. KoxHoe npixanue. JlpixaTenbHas MOBEPXHOCTb.
JKabepHoe u néroyHoe apixaHue. J[pIxaHue MO3BOHOYHBIX KMUBOTHBIX U YEJIOBEKA.
DBONIIOLIMOHHOE  YCIIOXKHEHME CTPOEHHUs! JIENKUX [I03BOHOYHBIX JKHBOTHBIX.
JlpixaTenbHasi CHUCTeMa d4ejoBeka. MeXaHW3M BEHTWISLUMH JETKUX y MTHIL H
MiIeKonuTarommx. Perynsuus aeixanus. J{pixarenbHbie 00bEMBI.

Tpancnopr BelecTB y OpraHu3moB. TpaHCIIOpPTHBIE CHCTEMbl PACTEHUH.
Tpancnopr BemiecTB y JXHMBOTHbIX. KpoBeHOocHass cuctemMa M €€ OpraHsbl.
KpoBeHocHass cHcTeMa II03BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepaue,
KPOBEHOCHBIE COCyJbl W KpoBb. Kpyru kpoBooOpamieHusi. OBOIIOLHUOHHBIE
YCIIO)KHEHUS! CTPOEHUSI KPOBEHOCHON CHCTEMBI IMO3BOHOYHBIX XKMBOTHBIX. PaboTa
cepAla U e€ peryJisiusi.

Beienenue y opraHu3moB. Beigenenwe y pacteHuid. Boigenenue y
*uBOTHBIX. CokpartutenbHbie Bakyoiau. Opradsl Bbigenenus. OuibTpanus,
cekpelysi ¥ oOpaTHOe BcachlBaHHE KaK MeXaHW3Mbl pabOThl OpraHOB BBIJIEJIEHHUS.
CBsi3b MOJIOCTH Tella C KPOBEHOCHOM M BbIJICJIMTEIbHON cucTeMaMu. Beienenue y



MO3BOHOYHBIX XXMBOTHBIX U 4esnoBeka. ITouku. CTpoeHne U QyHKUMOHHpOBaHHE
HepoHna. O6pazoBaHIe MOUYH Y YeIOBEKA.

3amuTa y OpraHusMoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3MoB. CIIOpbI
GakTepuif M WHMCTBI NpOCTeMINMX. 3amUTa y MHOTOKIETOYHBIX PACTEHMIA.
Kytukyna. CpesicTBa IacCUBHOM U XUMHYECKOMH 3arUThl. OUTOHIA/IEL.

3amuTa y MHOTOKJIETOYHBIX JKHBOTHBIX. IIOKpOBBI M MX INPOH3BOMHBIE.
3amura opraHu3Ma ot Oonesnedl. IMMyHHas cucTema denoBeka. KieTouHBIH 1
TYMOpalbHBIH HMMYHUTET. Bpoxngnuelii M nproGpeTéHHbIM cremuduyeckuii
MMMYHHTeT. Teopus KIoHambHO-cenekTHBHOrO ummynurera (I1. Dpmux, @. M.
Beprer, C. Tonerasa). BocnanurenbHble 0TBETH opraHu3MoB. Pois BPOXIEHHOTO
UMMYHHUTETA B pa3BUTHH CUCTEMHBIX 3a00J1eBaHUIA.

PasfpaxnMocTh W perynsims y OpraHm3MoB.  PasipaxuMmocTh y
OZTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pasgpaxumocts u  perynsums vy
pacTeHui. POcTOBbIE BeliecTBa U MX 3HA4YEHUeE.

HepBHas cucrema u pedrekTopHas perynsims y IKHBOTHBIX. HepBHas
cucTeMa U e€ OTAelbl. JBOJIIOLMOHHOE YC/IOKHEHHE CTPOEHHS! HEPBHON CHCTEMBI
Y KUBOTHBIX. OTZEIBI TOJIOBHOTO MO3ra I03BOHOYHBIX JXMBOTHEIX. Pediiekc u
peduiekropHas myra. besyciioBHble u ycioBHBIE pedIeKchl.

['yMopanbHast perynsiuust ¥ 3HIOKPHUHHAS CHCTEMa XHBOTHBIX M 4YeJIOBeKa.
Jene3bl JHIOKPHHHOM CHCTeMBI W MX TOpPMOHBL JleiicTBHe TOPMOHOB.
B3anMoCBsA3b HEPBHOW ¥ 3HIOKPUHHON cucTeM. I UIoTajIaMo-runodusapHas
cucTeMa.

JAeMoHCTpauun

IToprpet: U. I1. ITasnos.

Tabmuupr v cxembr: «OXHOKIETOUHBIE BOAOPOCIH», «MHOMOKIETOUHbIE
Bozopociuy, «bakrepum», «IIpocteiimme», «Opranbl [BETKOBBIX pacTeHHI»,
«CucTeMbl  OPraHOB  IT03BOHOYHBIX KHBOTHBIXY, «BHyTpennee crpoeHue
HacekoMmbIx», «Tkanu pacrenuit», «KopHeBble cuctemsl», «CTpoeHHe cTebsy,
«CTpoeHne JHCTOBOM IUTACTHHKM», «TKaHH >KUBOTHBIXY», «CKeaeT 4eJI0BEKay,
«IlmmeBapurensHas cucrema», «KpoBeHocHas —cucTema»,  «JIbIxaTesbHas
cucreMa»,  «HepBHas  cucreman, «Koxa», «MpllleyHas  cucTeMay,
«BelenitensHas cucteMa», «JHIOKpHHHAS CHCTEMAy, «CtpoeHre MBILIIBD,
«AMmynuter»,  «KumeunomonocTHeie», «Cxema  IHTaHHS pacTeHui»,
«KpOBEHOCHBIE CHCTeMBI [103BOHOYHBIX JKHBOTHBIX, «CtpoeHne THApBI»,
«CTpoenue nnaHapum», «BHyTpeHHee CTpOECHHE HOKIEBOTO uepBsi», «HepBHas
cuctema  peio», «HepBHas cucrema sarymkm», «Hepsas  cuctema
MpecMbIkaomuxcs»,  «HepBHas  cucrema  mruwy», «HepBHas — cucrema
MIiiexonuTalomux», «HepsHas cucrema denosekay, «Pedaekcy.



OGopy/10BaHMe: CBETOBOM MMKPOCKOI, MHKpONpernaparsl OXHOKIETOYHBIX
OpraHM3MOB, MHKpOIIpernapaTsl TKaHed, PaKOBHHBI MOJUIIOCKOB, KOJJICKLHH
HACEKOMBIX, MITIOKOXKHX, XKMBBIE JK3EMIUISPbl KOMHATHBIX pacTeHuid, repbapuu
pacTeHHMi PpasHBIX OT/JENOB, BIaXHble Mpenaparbl JKMBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKeJIeT 4YeJIOBeKa,
o6opyJoBaHHe ISl AEMOHCTPALMU ITOYBEHHOTO ¥ BO3/yLIHOTO MUTAHUS PAaCTeHUH,
pacIIeruieHds Kpaxmana i 6ekoB 1oj fefictBueM GpepMeHTOB, 000py0BaHHEe IS
JIEMOHCTPAIIMH OTBITOB IO H3MEPEeHHUIO KU3HEHHON EMKOCTH JIETKHX, MeXaHU3Ma
IBIXATeIbHBIX JABH)KEHHN, MOJIEIH TOJIOBHOI'O MO3I'a Pa3Iu4HbIX KUBOTHBIX.

JlaGopaTopnasi pabora «M3ydyeHue TKkaHel pacTEHUI».

JlaGopaTopuasi paGora «M3yuenue TKaHeH KUBOTHBIX).

JlaGopaTopuas paGora «/3y4yeHue opraHoB LIBETKOBOI'O PACTECHHAY.

Tema 10. PazmHoKeHHe H pa3BHTHE OPraHH3MOB

®opMbl pa3MHOXKEHHsI OpraHM3MOB: Oecrioioe (BKIIOYas BEreTaTHBHOE) W
nojgoBoe. Buapl Oecriosoro  pasMHOXKEHHA: [OYKOBaHHE,  CIOPYJIALHSA,
(dbparmeHTalMsl, KIOHUPOBAaHUE.

[Tonosoe pasmuoxkenue. [lonoBbie KieTku, wnu rametsl. Meiios. Cramuu
Mmeiio3a. [ToBenenue xpoMocom B Meitoze. Kpoccunrosep. bruonoruueckuii cMbIC
Meiio3a M II0JIOBOTO mporecca. MeiHo3 M ero MecTo B JKM3HEHHOM IHMKIIe
OpraHu3MOB.

[TpenzaposinieBoe pa3ButHe. ['ameToreHes y kMBOTHBIX. 110/10BBIE JKeNe35l.
O6pasoBaHue U pa3BUTHE TOJIOBBIX KiieTok. CriepmaroreHes u ooreHes. CTpoeHue
TI0JIOBBIX KJIETOK.

OmrogoTBOpeHre W 3MOpUOHAbHOE pa3BUTHE JHKUBOTHBIX. CrocoOsl
OILIOJIOTBOPEHMS: HAapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WHauBUIyaIbHOE Pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOrus — HayKa
0 Pa3BUTHU OpPraHU3MOB. MopgozeHes — 00Ha u3 2nasHbIx npobrem 3MOPUONOUL.
Konyenyus mopghozernoe u moodenu mopghoceneza. Craguu >MOpHOreHesa
XKHUBOTHBIX (Ha npumepe Jjarymku). Jlpo6nerume. Tumel  apoGneHwus.
Jemepmunupoeannoe u HedepmuHupoeéanHoe oOpobnenue. bnacmyna, munbi
bnracmyn. OcoOeHHOCTH ApoOJieHUS MIIEKOMHUTAIOIMIMX. 3apo/blleBbie JIMCTKH
(racTpynauus). 3aKiIajgKka OpraHoB U TKaHe! U3 3apobIIIEBIX JIUCTKOB. B3auMHoe
BIIMSHUE 4YacTel pa3BHUBAIOIIEroCs 3apojbiiia (IMOpHOHATBHAS WHIYKIHUSA).
3akiafKa IUIaHA CTPOEHHS JKHBOTHOTO Kak pe3ysibTaT HepapXU4YeCKUX
B3aUMOJICHCTBUH TIeHOB. BnusiHue Ha 5MOpHOHANBHOE pAa3BUTHE pa3IMYHBIX
(hakTOpOB OKpYy’KatoIIeH cpebl.

Poct u pasButue xuBOTHBIX. I[locTamMOpHoHanbHBIN nepuod. Ilpsamoe u
HemnpsiMoe pasBuTHe. Paspurue ¢ Meramopdo3oM y OeCrO3BOHOYHBIX H
MO3BOHOYHBIX JKHBOTHBIX. bHONOrMYeckoe 3HaueHHWE NPSMOr0 M HENPSIMOIo



pa3BHUTHUs, WX paclpocTpaHeHHWe B Ipupoje. TUIlbl pocTa XUBOTHBIX. DaKTOPEI
peryJisiliiy pocTa JXMBOTHBIX U 4esioBeka. CTauu mocTIMOPHOHAIBHOTO Pa3BUTHA
y XHBOTHBIX U yenoBeka. [Iepuosbl oHToreHesa yenoneka. CTapeHue U CMEPTh Kak
OuoNIOrHyecKue ImpoLEeCCHI.

PasmHOXeHHMe M pa3BUTHe pacTeHud. ['amerodut u cnopodur. Mekos B
KU3HEHHOM LuKjie pacteHui. OOpa3oBaHue cIop B IIpoliecce Meio3a.
['amerorenes y pacreHuidl. OIUIOJOTBOpPeHHE W Ppa3BUTHE DPACTHUTEIBHBIX
opraHu3MoB. [IBoHHOE OIIOZOTBOPEHHE Yy I[BETKOBBIX pacTeHuii. Obpa3oBanue u
pa3sBUTHE CEMEHH.

MexaHu3MBI peryJisiliui OHTOreHe3a Y PaCTEeHHH U )KMBOTHBIX.

JdemoncTpanuu

[Toprpetsr: C. I'. HaBammn, X. IlInemas.

Tabmuupr u cxemsl: «BeretatuBHOe pasmHOXeHue», «Tumsl Gecrosioro
pasMHOXeHHU», «PasMHOXeHHe XIaMUIOMOHAIbD», «Pa3MHOXKEHHE 3BIIIEHBI»,
«PasmHOXeHue ruape», «Meios», «XpomocoMsl», «I'ameTorenes», «CTpoenue
SHIEKIETKH U criepMaro3onsia», «OCHOBHbBIE CTaaMH OHTOreHes3a», «lIpsmoe M
HempsiMoe pasBuTHe», «Pa3BuTume Maiickoro ikyka», «PasBuTme capaH4ymW»,
«Pasputre sarymku», «/IBoiHOe OILUIOAOTBOPEHHWE Yy IIBETKOBBIX PACTEHHID»,
«Ctpoenne ceMAH ONHOMOJNBHBIX M IABYIOJbHBIX pACTEHHI», «KU3HEHHBIH THKIT
MOpPCKOH  KamycTel», <« Ku3HeHHbI# 1mkin Mxa», <« Ku3HeHHBI UMK
MAaropOTHUKA», « KM3HEHHBIH LIUKJ COCHBIY.

OGopynoBanue: CBETOBOH MHKpPOCKOI, MHKpONpeNnaparsl SHIEKIeTOK U
CIIEPMATO30M/10B, MOJIE/b «L{MKJI pa3BUTHS JIATY K.

JlaGopaTopnas paGora «/3yyeHue cTpoeHHs IONOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpernapaTax».

IlpakTnyeckas paGora «BbIsBIeHHe NPU3HAKOB CXOJCTBA 3apojblLIeii
II03BOHOYHBIX JKUBOTHBIX).

JlaGopatopnass paGora «CTpoeHue OpraHOB pa3sMHOKEHHs BBICIIHX
pacTeHun».

Tema 11. T'eneruka — Hayka 0 HACJIEACTBEHHOCTH H H3MEHYHBOCTH
OpPraHu3MoB

Wctopusi craHOBIeHHs M pa3BUTHUSL TeHETHMKH Kak Haykd. PaGoter [
Menpgens, I'. ne ®pusa, T. Moprasa. Poib 0TeuecTBeHHBIX yU&HBIX B Pa3BHTHH
redetnku. PaGotel H. K. Komsnosa, H. W. Basuiosa, A. H. Benosepckoro, I, /1.
Kaprnieyenko, FO. A. ®ununuenko, H. B. Tumodeepa-Pecosckoro.

OCHOBHBIE TeHeTHYeCKHe MOHSATHS ¥ CHMBOJIBL. | OMOJIOrHYHBIE XPOMOCOMEI,
aJUlelIbHbIe TeHbl, albTepHATHBHbIE MPH3HAKH, JOMHWHAHTHBIH W peleCCHBHbIN
NPU3HAK, FTOMO3UI0Ta, TeTEPO3UT0Ta, YUCTAs JIUHHS, THOPH/IBI, TeHOTHIT, (HEHOTHIL.



Odopmienne cunTetueckoir Tteopun sBomouun (CTD). HelitpansHas
Teopus 3Bomouud. CoBpeMeHHas JBOJIOLUMOHHAS OHOJOrHs. 3HAYeHHe
3BOJIIOIIMOHHOM TEOpPUH B GOPMUPOBAHMM €CTECTBEHHO-HAYYHON KAPTHHBI MHUPA.

JdeMoHcTpanun

[Toprpersi: Apucrorens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosbe, Y. lapBuH, C. C. YUerBepukos, U. U. llImansrayzen, [x. Xonneiin, /1. K.
benses.

Tabmuner u cxemsl: «Cucrema xwuBoi mnpupoxsl (mo K. JIuHHEIO)»,
«JlectHuna >xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMHpPOBaHHS
npucriocoOeHuid y pacTeHMd M KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa myremectBus Y. Jlapsuna», «Haxoaku Y. Jlapsunay», «PopMbl 60pb0bI
3a cymecTBoBaHue», «llopoasl romybeit», «MHOroobpasue KyJIbTypHBIX (Gopm
KarmycTb, «IIopoasl TOMaNTHUX )XUBOTHBIX», «Cxema 00pa30BaHUSA HOBBIX BHJIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHHMS [JBMXKYLIUX CHJI 3BOJOLIMHY,
«OcHOBHBIE TIOJIO)KEHHUSI CHHTETUYECKOH TEOPUH IBOJIOLIMNY.

Tema 2. MHUKpPO3BOIIOLHSA H €€ pe3yJibTaThbl

[Tomynsums Kak s31eMeHTapHas eAuHULA BOIOLHH. COBpPEMEHHBIE METO/bl
OLICHKH TIE€HETHYECKOro pa3sHooOpasus M CTPYKTyphl nomymisuui. M3menenue
reHooH/1a MOMy/SIMM Kak 3JIEMEHTApHOE 5BOJIOLMOHHOE sIBIIEHHE. 3aKOH
reHeTHdeckoro pasHoBecus JDx. Xapau, B. BaiinGepra.

OnemeHTapHble (GakTOpsl (OBMOKYIIWE CHIIBI) 3BOMIOUMH. MyTallMOHHbIH
nporiecc. KomOumHaTHBHas wu3MeHuUuBOCTh. Jlpeid) reHOB — ciydailHble
HEeHAlpaBJIeHHbIE W3MEHEHHWs 4YacTOT ayuleNied B HomysauusaX. Oddekt
ocHoBaTens. Iggexm OGymoinounozo copnviuka. CHUdICEHUE 2eHemu4ecKozo
paznoobpazus: npudunel u creocmesus. Ilposenenue 3¢hghexma opeiigha 2enoé 6
bonvwux u  manelx  nonyrayusx.  Mwurpamuu.  M3onsuus  nomysisinuii:
reorpaguueckas (IpocTpaHCTBeHHas ), Ouosornyeckas (penpoayKTHBHAs).

EcrecTBeHHbIt 0TOOp — HanpaBmsioluMi  Qakrop 3Bomouuud. DopMmbl
eCTeCTBEHHOro  OTOopa:  ABWXKYIIMH, CTaOMIM3UPYIOLIWH, pa3pbIBAOLIHIA
(mm3pyntuBHbIii). [TonoBoit orbop. Bo3HHKHOBEHHE U 3BOJIOLHUS COLMAIBHOTO
IIOBEJI€HUS )KUBOTHBIX.

[Tpucroco0IeHHOCTs  OpraHM3MOB  Kak  pe3yjbTaT  MHKPOIBOJIIOLIUH.
Bo3HukHOBeHHEe  mpucnocoOieHud y  opraHu3moB.  Apomopdo3bl U
uauoanantaruu. [Ipumeps! npucnocoGieHuit y opraHu3MoB: MOpGoJIorHuecKue,
¢usnonoruyeckue, OHOXMUMHYECKHe,  IOBeleHYecKue. OTHOCHUTETHHOCTH
IPUCTIOCODIEHHOCTH OPTaHU3MOB.

Buxa, ero xkpurepur U cCTpykTypa. BuaooOGpa3zoBaHue Kak pe3yJbTar
MHUKpOIBOMIIOLIMH. M3omsuus — kmoueBoi ¢dakrtop BuaooOpasoBanus. Ilytu u
CII0COOBI BUZ1000pa30BaHus: aJI0NaTpUYecKoe (reorpaduueckoe),



CHMIIAaTPUYECKOe  (IKOJIOTHYecKoe),  «MTHOBeHHOe»  (IOJIMILIOMIM3aLHS,
rubpum3anys). JIMTenbHOCTh 3BOMIOLMOHHBIX TIPOLIECCOB.

Mexanu3mel popMupoBanus GHOIOrHYECKOro pazHOO6pasusl.

Pons  3BOMOLMOHHON OHomoruu B  pa3paloTKe HAyYHBIX METOJOB
coxpaHeHus: OuopazHooGpa3us. MUKPOIBOMIOLHS U KOIBOJIOLHUS MAPA3UTOB H MX
X03sieB. MexaHu3Mbl pOpPMHPOBAHHS YCTOMYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI
OopsOEbI C Heil.

JdeMoHCTpanuu

[Toprpetsi: C. C. YerBepukos, 3. Maiip.

Tabmuupr v cxembl: «MyTalMOHHas H3MEHYMBOCTEY, «IlomysAnHOHHAs
CTpyKTypa BuIa», «Cxema npossneHns 3akoHa Xapau—Baitn6epray, «/[Bukymiue
CHJIBI 3BOJIIOLUM», «IKOJOTMYECKas U30JALMUS MOMyJISIHM CeBaHCKOH (openy,
«l'eorpaduueckas W30NALHUS  JIHCTBEHHUIB! CHOMPCKOW M JIHCTBEHHMLIbI
naypckoi», «IlomynsuuoHHbIe BOTHBI YUCIEHHOCTH XHILHUKOB H XepTB», «CxeMa
JICUCTBUS €CTECTBEHHOro o0T6opa», «®PopMbl GOpHOBI 3a CyIIECTBOBAaHHEY,
«Mapycrpuanbhblii Menanu3M», «KuBble uckomnaeMeiey», «I[TokpoBHTeIbCTBEHHAS
OKpacka JKUBOTHBIX), «IIpenynpexnaromias OoKpacka YKUBOTHBIX»,
«®usnonorndeckue ananraiuu», «[IpucrnocoGIeHHOCTh OpPraHu3MOB M eé
OTHOCUTENIBHOCTBY, «Kpurepuu Buaa», «Bunbl-aBoiHuki», «CTpyKTypa BHIA B
npupoziey, «Crocobsl BumoobpasoBanus», «[eorpaduyeckoe BHI006pasoBaHue
TPEX BHUJIOB JIaHJBIMIEH», «DKOIOTHYECKOe BHIAO00Opa3OBaHHE BHOB CHHHMID,
«ITomumion el pactenuiiy, «KarycTHo-peiedsbIii ruGpHm.

O6opynosanue: repbapuy pacTeHuil, KOJUIEKIIMH HACEKOMBIX, Uyderna IITHI |
3Bepeli C NPUMEepaMM pa3jIM4HBIX IPUCIOCOONEHHH, dydena NTUIL M 3Bepeii
pasHBIX BH/OB, repbapud pacTeHMH ONM3KMX BHIOB, 00pa30BaBLINXCS
pas3IMYHBIMHU CIIOCOOAMH.

JlabopaTopuasi paGora «BBIsBlIeHHe H3MEHYHBOCTH y ocobeil omHOTO
BUIA).

JlaGopaTopnass  paGora  «[lpucrocobieHuss OpraHM3MOB W HX
OTHOCHTEJIbHAS [1eJ1eC000Pa3HOCTEY.

JlaGopaTopnas pa6ora «CpaBHeHHe BHIOB 10 MOP(HOIOrHIECKOMY
KPUTEPHIO.

Tema 3. MakposBo/iouus u eé pe3yabTaThl

Meronsl  u3yuenms MakposBoymonuH. I[laeOHTONOTHYECKHE  METOBI
usyqeHust sBomonuu. Ilepexomnbie QopMbl M QHIOreHETHYECKHE pAMIBI
OpPraHU3MOB.

Buoreorpaduyeckue Merons! usydeHus sBomouud. CpaBHeHHe (IOPH H
(payHBI MaTepHKOB M OCTPOBOB. buoreorpaduyeckue obmactu 3emun. Bumsi-
9H/IEMUKH U PEITUKTEHI.



OMOpuonorudeckre u CPaBHHUTEIBEHO-MOP(OIOrHYecKre METOABl M3ydeHHs
3BOMONMH. ['eHeTHYECKHME MEXaHM3MBI IBOIOLMH OHTOTEHE3a H IIOSBIICHMS
SBOMIOLHOHHBIX ~ HOBUIECTB.  ['OMOJIOTMYHBIE ¥  AHAJIOTMYHEIE  OpraHbL
PynumenTtapHsle  oprambl M aTaBU3MBL MonekynsipHo-reneTuyeckue,
OMOXMMHMYECKHE W  MaTeMaTHYecKHe  MeTOMbl U3yYEeHUS  3BOJIOLIHUH.
['omonoriinble renpl. CoBpeMeHHBIE METONBI MOCTPOEHHS (GuIoreHeTHYECKHX
JIEPEBbEB.

XPpOMOCOMHBIE MyTALIMH ¥ BOJIIOLHSI TEHOMOB.

OO6ume 3akoHOMEpHOCTH (MpaBMIIa) 3BOJIOLMH. Ipunyun cmenvr ¢ynxyuil.
HeobparumocTs sBomonuu. AnantusHas paguarius. HepaBHoMepHOCTE TeMmoB
9BOJIIOLIUH.

JemoHcTpanun

[Toprpeter: K. M. Bap, A. O. Koanesckuii, ®. Mronnep, 3. I'ekkens.

Tabmuuer u cxemsr: «DuioreHeTHYECKUit PST JTOMIALIY, «ApXeonTepuKCy,
«3BeposyObie  smeps»,  «Crerouedans»,  «PurmoduTEY,  «CeMeHHbIe
ManopoTHUKMY», «buoreorpapuyeckue 3ombl 3emmm», «JIpeiid KOHTHHEHTOBY,
«PermnkTby, «HavaneHble cTaguu 3MOPHOHATBHOTO PAa3BUTHS TIO3BOHOYHBIX
KUBOTHBIX», «l'OMONOrMYHbIE ¥  aHANOrH4HBIE OpraHe, «PyauMeHTHD,
«ATaBu3MBY, «XpOMOCOMHBIE HAaGOphl YelOBeKAa M IAMIAH3e», «I JaBHbIE
HanpaBJIeHUs 3BOIOLUMW», «OOIIHe 3aKOHOMEPHOCTH 3BOJTIOLIHI.

O6opynosanue: KowleKuuu, repbapuu, MyJISDKH HCKOINAEMBIX OCTATKOB
OpraHU3MOB, MYJUSDKH IOMOJIOTHYHBIX, aHAJIIOTHYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBH3MOB, KOJUIEKIIMH HaCEKOMBIX.

Tema 4. ITpoucxozxaenue n pasBUTHE KH3HA HA 3eMJe

HayyHble THIOTE3bI NPOMCXOXNKIEHMS KM3HM Ha 3emiie. AGHOreHe: u
naHcrnepMus. JloHay4Hble NpeJCTaBle st O 3apOXKAEHUN XKU3HU (KpealHoHH3M).
'roTe3a MOCTOSHHOTO caM0O3apOIKAEHHS JKU3HU U €€ OTIpOBEPIKeHHe ONbITaMH @,
Penmw, JI. Cnannannanu, JI. ITactepa. ITpoucxoxaeHue Ku3Hu 1 acTpoOHOJIOrHs.

OcHoBHBIE JTarbl HEOpPraHu4ecKom SBOJTIOIIMH. IInanerapHas
(reonornyeckas) sBomouMs. XHMHYECKas O3BOMIONUS. AGHOTEHHBIH CHHTE3
OpraHM4eCKUX BeIlecTB M3 Heoprauudeckux. Ombir C. Mumtepa u I'. IOpw.
O6pasoBanue momumepoB U3 MoHomepoB. KoareppaTHas runoresa A. MU,
Onapuna, runoresa nepsuaHoro 6yisona /. XongeiiHa, reHeTuueckas runoresa
I'. Ménnepa. Pu6osumer (T. Yex) u runoresa «vmpa PHK» V. I'nnGepra.
®opmMupoBaHue MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropuss 3emmu u Merons! eé wusydenus. VIcKomaeMble OpraHHYecKue
ocraTkd. ['eoxpoHonorus u eé Meroasl. OTHOcCHTeNbHas M aGCOMIOTHAS
reoxpoHoorus. ['eoXpoHooruyeckas mKaa: 30Hbl, 3pbl, TEPHOMIBI, SIIOXH.



HavanbHble sTambl opraHudeckodl 3BomouUMM. [loSBIEHHE M 3BOMIOLHSA
NEPBBIX KIETOK. DBOMOLKMS MeTaboiu3Ma. BO3HHKHOBEHHE MepPBBIX KOCHCTEM.
CoBpemeHHEIe MEKPOGHBIe GHOIUIEHKH KaK aHAJIOT IEPBBIX HA 3eMJyle COOBIIECTB.
CrpomaTomutel. [TpOKapHOTEI U 3yKapHOTEL

IIpoucxoxaenue 3ykapHot (cumbuorenes). DBONIOLHOHHOE IIPOUCXOKICHHE
BUpycoB. [IpoHcXoX/eHHe MHOTOKIETOYHBIX OpraHW3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl BOMIOLMH BBICIIMX pacTeHHil. OCHOBHBIE apoMopho3bI
pactenui. Beixox pacrennit Ha cymry. IlosiBieHWe CHMOpOBBIX pacTeHuil W
3aBoeBaHMe HMH cymH. CeMeHHble pacTeHHs. [IpoMCXOXIEHHe IBETKOBBIX
pacTeHHiA.

OcHOBHBIE JTanbl 3BONIOLMK JKUBOTHOrO MHpa. OCHOBHBIE apoMop( 035l
KUBOTHEIX. Bennckas ¢ayna. KeMOpuiickuil B3psIB — MOSBIEHHE COBPEMEHHBIX
TUNOB. [lepBbie XOp/OBBIe KUBOTHBIE. JKM3HB B Boje. DBOJIONKS T03BOHOYHBIX.
IIporcxoxnenne ambubuit u penrummii. I[TPOHCXOXKAEHHE MIEKOMUTAOMHX U
ntul. Ilpunuun  kmodeBoro apomopdoza. OcBoeHHe 6GeCIO3BOHOUHBIMH U
MI03BOHOYHBIMH XKUBOTHBIMH CYIIIH.

PasButie xu3Hu Ha 3emie 10 spaMm W TepHomaM: apxeii, MpPOTEPO30H,
Maneo3od, Me3030M, KaiHO30#. OOmas XxapakTepuCTHKa KiuMara M
FeOJIOruyeCcKuX mnpoueccoB. [losBienne u pacuBeT XapakTepHBIX OpPraHH3MOB.
YrneobpasoBaHue: ero ycioBusl ¥ BIHSHHE HA Ta30BBIi COCTAB aTMocdepsl.

MaccoBble BBIMMpaHUs — 3KOJIOTHYECKHE KPU3HCHI IPOILIOTO. [IpyuauHbl 1
CIC/ICTBHsI MacCOBBIX BBIMUpaHHW. COBpEMEHHBIH 3KOJOTHYECKHH KPH3HC, €ro
ocobennocty. [Tpo6aema coxpanenus 6uopasnoobpasus Ha 3eme.

CoBpemeHHas cucTeMa OpraHW4eckoro Mupa. [IpHHIAIEL K1accuuKanuu
opraHu3MoB. OCHOBHBIE CHCTEMAaTHIECKHE TPYTIIE OPraHH3MOB.

JemMoHcTpanuu

IToprpetsr: @. Pexn, JI. Cnannannanm, JI. ITactep, U. 1. Meunukos, A. U.
Onapus, Jlx. Xonzgeitn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuner u cxemsr: «Cxema onbita ®@. Peguy, «Cxema onbita JI. [lactepa 1o
M3YHCHHIO caMO3apoXXAeHus KM3HH», «Cxema ombita C. Mumepa, I'. Opmy»,
«Jtambl  HeopraHudeckoil  sBomouuM»,  «I'eOXpoHOIOrMYecKas IKasay,
«HavanbHble 3Tanbl opraHuyeckoi >Bomouuny, «CxeMa obpa3oBaHusl 3yKapuoT
myTéM cumbHoreHesa», «Cucrema uBOH mpupoas», «CrpoeHne BUpPYCa»,
«Apomopho3bl  pacTenuity, «PurHOGUTHY, «ONHOKIETOUHBIE BOJIOPOCITHY,
«MHOrokeToYHsIe  BOLOPOCTH», «Mxny, «[TanoporHukm», «I osoceMeHHbIe
pacTenus», «OpraHsl UBETKOBBIX pacTeHHi», «CXeMa pasBHTHS JKUBOTHOTO
MHpa», «ApoMOpdO3bl KHMBOTHBIX», «[IpocTeitmmey, «KHIIEYHONOIOCTHBIEY,
«ITnockue YepBUY, «YneHucronorue», «PBIOBIY, «3eMHOBOIHBIEY,



«Ilpecmbikaomuecs», «[Ituup»y, «MiekonuTawomue», «Pa3BuTHe XHM3HH B
apXxeuckoi spey, «Pa3BuTue XHU3HU B MPOTEPO30IMCKOI 3pey», «Pa3BUTHE KU3HHU B
Majye030MCKOM 3pe», «Pa3BuTHe JKU3HH B Me3030MCKOM 3pe», «Pa3BUTHE KH3HHU B
KailHO30MCKOM 3pe», «COBpeMeHHast CHCTeMa OPraHM4ECKOr0 MUPay.

O6GopynoBanue: repbapu¥ pacTeHHIl pa3IMYHBIX OT/ENIOB, KOJUIEKIHH
HaCeKOMBIX, BIIQ)XKHBIE ITperapaTsl )KUBOTHBIX, PAKOBHHBEI MOJUTIOCKOB, KOJIJIEKIIMH
UTJIOKOXHX, CKeJleThl II03BOHOYHBIX JKHMBOTHBIX, dydela ITHI H 3BEpei,
KOJUICKIIMM OKaMEHEJIOCTeH, I0JIe3HBIX HMCKOMaeMbIX, MYJIDKH OpPraHHYeCKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  naGoparopnas  paGora «MojenupoBaHHe — OINBITOB
Musinepa—tOpu 1o u3yueHunio abHOTeHHOro CHHTE3a OpPraHMYecKUX COeMHEHHUIl B
NEPBHYHON aTMOChepey.

JlaGoparopnas pabora «/3y4yeHwe u oOmnMCaHME MCKOIAEMBIX OCTATKOB
JIPEBHUX OPraHU3MOBY.

IIpakTuyeckasn paGora «M3yuenne ocoGeHHOCTEN CTPOEHHs pacTeHMIA
pasHBIX OTZIEJIOBY.

IIpakTnyeckas paGora «V3ydyenne ocoGeHHOCTENH CTPOEHHMS TTO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. Ilponcxozxkaenne 4ej0BeKa — AHTPONOreHes

Paznensl u 3aaum aHTpOnONIOrHK. MeTo bl aHTPONONOTHH.

CraHoBieHMe Tpe[CTaBIeHHI O MPOMCXOXK/IEHHM 4YeloBeKa. Peluruo3Hbie
Bo33peHUs. COBpeMEHHbIe HayYHbIE TEOPHH.

CxoncTBo 4enoBeka ¢ KHUBOTHBIMU. CHCTEMaTUUECKOE TIOJIOKEHHE YeIOBEKa.
CBuzerenbcTBa  CXONCTBA — YelOBEKA C  JKMBOTHBIMH:  CPABHHTENHHO-
Mopdooruyeckue, sMOpHOIOrHYecKue, buznosoro-ouoxMMHUIECKue,
nosefeH4eckue. OTIMYMS YeloBeKa OT )KUBOTHBIX. [IpSIMOX0OXKIEHHEe W KOMILIEKC
CB3aHHBIX C HUM IPH3HAKOB. Pa3BUTHE ro0BHOrO MO3ra M BTOPO# CHI'HAJIbHON
CHCTEMBI.

JBxymmue cunsl (GpakTophl) aHTPOIIOreHe3a: GHONOTHYeCKHe, COLHATbHEIE.
CoorHomeHHe GHONOTHYECKHX U COLMATBHEIX (PaKTOPOB B AHTPOIIOTEHE3E.

OcHOBHBIe cTaauM aHTpomoreHe3a. PaHHMe 4enoBeKooGpasHble 00e3bAHbI
(TIPOKOHCYJIBI) ¥ paHHHE MOHTH/BI — OOILIHE NPeIKH YeT0BeKO0OPasHBIX 06e3bsiH 1
TIo/Iel. ABCTPAJIONIUTEKH — JABYHOTHE Mpeaku Jojeil. YenoBek yMenblii, mepBble
U3rOTOBJICHUS! OpYJuH Tpyaa. YenoBek NMpsIMOXOASIIMI M MEPBbIH BBIXOM JIIOICH
32 mpenenbl  A¢puku. Yemomek reiimensOeprckuii  — o6mmii  npemok
HEaHJEPTAIECKOro 4ejoBeKa M 4YejoBeKa pasyMHOro. YenoBek HeaHIepTalbCKUi
KaK BHJl JIOAEH XOJIOZHOro KiImMaTa. YeloBeK pasyMHBIN COBPEMEHHOTrO THIIA,
JICHUCOBCKMH 4YeJIOBEK, OCBOGHHME KOHTHHEHTOB 3a ImpefedaMud AdQpHuKH.
[TaneoreHeTuka u nmajeoreHOMHUKA.



JBOMIOLMS COBPEMEHHOIO 4eloBeka. ECTecTBeHHBIH OTOOp B MOMyJSLMAX
yenoseka. MyTanuonHbIi npouecc ¥ nonumop@usm. [lomynsnnoHHbe BOIHEL
npeiid reHos, Murpanus ¥ «3(@exr ocHoBaTeIM» B MOMYJALHUIX COBPEMEHHOTO
yeJioBeKa.

UYenoBeueckue pacel. [loHsiTe o pace. bonbmme packl: €BpOTEOHIHAS
(eBpasmiickasi),  aBCTPAJIO-HErpOUIHAS (3kBaTopHaibHasA),  MOHIOJIOMIHAs
(a3maTcKO-aMepHKaHCKas). Bpems u IyTH pacceleHHs HeloBeKa M0 IUIaHEeTe.
EnuHcTBO  uesnoBedeckux pac. HaydHas  HECOCTOATENBHOCTH — pacH3Ma.
ITpucrocoOIeHHOCTh 4YeloBeKa K pPasHbIM  YCIIOBHAM OKpY’KaloIeH CpeJibl.
Biusuue reorpadumueckoif cpensl W Apeiida TeHOB Ha MOPGONOTHIO H
¢Gu3nonoruIo YenoBeka.

MeXIMCUMIUIAHAPHEIE ~ MeToabl B (u3ndeckod  (Guosorntieckon)
AHTPONOJOTHA.  DBOJIOLMOHHAs  A@HTPOINOJIOTMS M [ajeOaHTPOINOIOrHA
Ye/l0BeYeCKUX MOMyJisiuid. broconuanbHble MCCIEIOBaHUA TPHPOJBI Y€T0OBEKA.
WccnenoBaHue KO3BOJIOIMK OMOIOTHYECKOr0 ¥ COLIMAIBHOTO B YEJIOBEKE.

JeMOHCTpalHH

Ioprpetst: U. Japsus, JI. JTuku, 5. 5. Poruackuit, M. M. I'epacumos.

Ta6mumbl ¥ cxeMbl: «MeTo/ sl aHTPOIIOIOTHI», «I 0I0OBHOW MO3T YeIoBeKay,
«YenoBexoobpasHbie 00e3bsiHb», «CKener denoBeKa M CKEJIET MIMMIIAH3e»,
«Py/IAMEHTHI ¥ aTaBU3MbI», «JIBIKYIIME CHIIBI aHTPOTIOTeHE3a», « DBOJIIOIHOHHOE
IpeBO  4eloBeKa», «ABcTpanomurex», —«YenoBek yMmenbii», «HenoBek
NpAMOXOAALINNY, «JleHncoBCckHi YenoBek» «HeanaepTanbub, «KpomaHbOHIIBD,
«ITpenKu uenoBeKa», « ITarbl IBOIIOLMH YeT0BeKa», «Pachl 4enoBeKay.

OGopy/oBaHUe: MYISDKH — OKAMEHEJIOCTeH, MNpeIMETOB MaTepHalbHOM
KyJIBTYyphl TPEIKOB 4YejoBeka, penpofykuuu (pororpaduu) KapTHH ©
MU(OIOrUYecKUMH ¥ OMONEHCKUMHU CrOKeTaMH TPOMCXOXKIACHUS HeI0BeKa,
dororpaduy HaXOMOK MCKOIIAEMBIX OCTATKOB 4YeJIOBEKa, CKEJIET YeI0BeKa, MOAC/Ib
yepera 4YejOBeKAa W uepena IIMMIAH3e, MOJENb KUCTH 4elOBEKa W KHCTH
IIMMIIaH3€e, MOJIEJIH TOpCca MPEJIKOB YeJIOBEeKa.

JlaGopatopuasi paGora «/3yuenue 0COOEHHOCTEH CTPOCHHA CKeleTa
YeJI0BEKa, CBA3aHHBIX C MPSIMOXO0XKIEHAEM).

MpakTayeckas pabora «VI3ydeHne S5KONOTHYECKHUX aJlaNTalliH Ye0BEKay.

Tema 6. DKOJOrHs — HayKa O B3aHMOOTHOUIEHHSIX OPraHH3MOB H
HAOPraHU3MEHHBIX CHCTEM ¢ OKpY’Kalolei cpeaoi

3apoxieHye U pa3Butue sKkonoruy B Tpyaax A. I'ym6ombara, K. @. Pynse,
H. A. Cesepuiosa, . I'exkens, A. Tencmn, B. H. Cykauépa. Pasjensl U 3a1a4u
sko0Jioruu. CBsi3b 3KOJIOTUH C APYTUMH HayKaMH.



MeTonasl 5KoJOrHH. IloneBble HaONMIOJEHUS. DKCIEPHMEHTBI B JKOJIOTHH:
npupoansie u JaboparopHeie. MozenrupoBaHHE B 3KOJIOTHH. MOHUTOPUHT
OKPY’KaIOIIeH CPe/Ibl: JIOKAIbHBIN, PErHOHAIBHBIN 1 r100aIbHbINA.

3HaueHHe OKOJOIMYECKMX 3HAHWH JUid  dYeloBeKa. JKOJIOTHYEcKoe
MHpPOBO33PEHHE KaK OCHOBA CBsi3eil ueloBed4ecTBa C MPHPOJIOW. dopmupoBaHue
3KOJIOTHYECKOM KYJBTYpBI ¥ SKOJIOrHYeCKOi rpaMOTHOCTH HaCeJIeHUS.

JleMOHCTpalHH

IToprpetsr: A. ['ymbonsar, K. ®. Pynse, H. A. Ceseplos, 3. lekkens, A.
Tencau, B. H. Cykaués.

TaGmumsl ¥ cxeMbl: «Paszensl sKkogorum», «MeTomsl sKkonorumy, «Cxema
MOHHUTOPHHIA OKPYKarOLIEeH Cpe/ibl».

JlaGopaTopHas pabora «zyuenue METOJIOB 9KOJIOTUYECKUX
MCCJIeIOBaHUI.

Tema 7. Opranuzmsel u cpeaa oOHTaAHHS

DKosorudeckue HaKTOPHl M 3aKOHOMEPHOCTH HX AedcTsus. Knaccupukanus
3KOJIOTHYecKUX (PaKTOpoB: abUOTHIECKUE, OHOTHYECKUE, aHTPOIIOIeHHEIE. O6uue
3aKOHOMEPHOCTH JeHCTBUs dKONOrmYeckuX ¢axropos. IIpaBHio MuHHMYMa (K.
IlInpenrens, }O. Jlu6ux). TorepaHTHOCTb. DBPUOHOHTHBIC H CTEHOOHOHTHBIE
OpraHU3MBI.

AGuoruueckue ¢akropsl. CBer Kak aKonormueckuit ¢akrop. [lencraue
pa3HBIX YYAaCTKOB COJHEYHOIO CIEKTpa Ha OpraHM3Mbl. DKONOrMYECKHE IPYIIbl
pacTeHW#l M JKMBOTHBIX [0 OTHOIIeHMIO K cBeTy. CHTrHalbHas poJb CBeTa.
doToneprou3M. ,

Temmepatypa Kak okonorudeckuit ¢axrop. /[leiicTBue Temneparypbl Ha
opraHu3Mbl. [ToHKHIOTEPMHBIE W TOMOHOTEPMHbIE OPraHU3MBbl. JBPUTEPMHBIE K
CTEHOTepMHBIE OPraHU3MBI.

BnaxHocTh Kak sKojorudeckuii daxtop. [IpucriocobneHns pacTeHHH K
MoJUIepKaHmIo BogHoro Gananca. Kiaccudukaiusi pacTeHHH 10 OTHOIICHHMIO K
Bozie. [Iprcroco6ieHus JKUBOTHBIX K H3MEHEHHUIO BOJJHOTO PEKUMA.

Cpenpl OOWTaHWs OPraHW3MOB: BOJIHAs, HA3eMHO-BO3JyIIHas, NOYBEHHAsd,
royOMHHAs ~ TOANOYBEHHAs,  BHYTPMOpPraHW3MeHHas.  DHU3UKO-XUMHUYECKHE
0coGeHHOCTH cpell obuTaHus opraHu3MoB. IlpucrocoOneHHs OpraHM3MOB K
KM3HH B pa3HbIX CpeJiax.

Brojornyeckue pUTMBL. BHemHue W BHyTpeHHHe pHUTMBL. CyTO4YHBIE H
roguuHbie puTMBIL. [IpHCOCOOIEHHOCTE OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBHH JKU3HH.

JKusHeHHBIe (GOpMBI OpraHusMoB. [loHATHE O JKM3HEHHOH Qopme.
YKusHeHHbIe POPMBI PACTEHHIA: IepPeBbsl, KyCTapHUKH, KyCTapHUYKM, MHOTOJIETHHE



TpaBbl, OJAHOJNETHHEe TpaBbl. JKu3HeHHble (OPMBI JKMBOTHBIX: THAPOOHOHTEI,
reo6UOHTEI, a3p0OHOHTEL. OCOOEHHOCTH CTPOEHHS M 06pa3a KU3HH.

buornueckne  dakropel.  Buasl  OGuoTHUecKux B3aMMO/ICHCTBUM:
KOHKYPEHIIHs], XUIIHUIECTBO, CUMOHO03 1 ero ¢opmsl. [lapasutusm, koonepanus,
MyTyalli3M, KOMMEHCAIN3M (KBapTHPaHTCTBO, HaxJieOHU4ecTBO). HeTtpoduueckue
B3aUMOJIeHCTBHS  (Tomm4yeckue, (Qopuyeckne, ¢abpudeckue). 3HaueHHe
OMOTUYECKUX B3aMMOJEHCTBHH s CyLIEeCTBOBAaHUsA OpPraHW3MOB B cCpeje
oburanus. [IpuHIMN KOHKYPEHTHOIO HCKITIOYEHHS.

JAeMoHCcTpanuu

Tabmuusr u cxemsl: «Dkosnormyeckre ¢akropbl», «CBeTOBOH CIEKTpY,
«JKOJIOTHYECKHE TPYMIbl )KMBOTHBIX MO OTHOLIEHHIO K CBeTy», « TemIokpoBHbIe
)KUBOTHBIE», «XOJOAHOKPOBHBIE J>KUBOTHBIE», «DH3MONOTHYECKHE ajanTaliu
KHBOTHBIX», «Cpelbl oOMTaHMs OpraHu3MoB», «BHOJOrMYECKHE PHTMEI,
«Kusnennole  ¢dopMbl  pacTeHmit», («KusHeHHblE (OPMBI  KHBOTHBIXY,
«DKocHCTeMa IHPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMa XBOWHOTO Jiecay, «llernwu
nuTaHusy, «XumuudectBo», «Ilapasutusm», «Konkypenmusy, «CumMOu03»,
«Kommencammzm».

Ob6opynoBanue: repbapui pacTeHMil W KMBOTHBIX, NPHCIOCOGNEHHBIX K
BIIMAHUIO PasIMYHBIX OKOJOrMYeckuX (pakTopoB, repbapuu CBETOTIOOMBBIX,
TEHENIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHWH, CBETOMIOOUBBIE, TEHETIOOUBbIE M
TEHEBBIHOC/IMBBIC KOMHATHBIE pacTeHus, repOapuy U KOJUIEKIMH TEeIUIoq00UBBIX,
3MMOCTOHKHX, MOPO30YCTOHYMBBIX pacTeHUH, dydesia NTUL U 3Bepeil, repbGapuu
PacTeHUH, OTHOCAUMXCS K rUrpoduTaM, Kcepoduram, mMe30(HTaM, KOMHATHBIE
PacTeHHUsl NaHHBIX TPy, KOJUIEKLWH XHUBOTHBIX, OOMTAIOUIMX B Pa3HBIX Cpeaax,
rep0apuM W KOJUIEKIMM pacTeHHil ¥ JKMBOTHBIX, OONAJalOLMX HYepTamu
NPHCIIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBUH JKH3HM, repOapuu w
KOJUIEKIIMM PAaCTeHHH ¥ JKUBOTHBIX Pa3MMYHBIX JKU3HEHHBIX (OPM, KOJUIEKI[HH
KUBOTHBIX, YYaCTBYIOLIUX B Pa3JIMYHBIX OHOTHYECKHX B3aUMOEHCTBHIX.

JlaGopatopuasi paGora «BpisBiIeHHE NPHCIOCOOIEHHH OPraHW3MOB K
BIIMSIHUIO CBETa.

JlaGopaTopnas paGora «BbuiBIeHHEe NpUCTIOCOOIEHUH OPraHU3MOB K
BIIUSTHUIO TeMIIEPATypPhD».

JlaGoparopnas paGora «AHaTOMHHUeCKHe OCOGEHHOCTH pacTeHun u3
pa3HBIX MECT OOUTAHUS.

Tema 8. JkoJiorust BUAOB ¥ nony s uHii

OKOJIOTMYeCKHEe  XapaKTePUCTHKH  MOMyNAuud.  Ilomyssuus Kak
Ouosnoruyeckas cucrema. Poiib HEOJHOPOIHOCTH Cpeibl, (GH3HYECKUX OapbepoB u
OCOGEHHOCTEH GHOIOTHH BHIOB B (JOPMHPOBAHMK TPOCTPAHCTBEHHOM CTPYKTYPbI
nomyysiiii. OCHOBHBIE IIOKas3aTeNd IOMYJIALMM: HYHCIEHHOCTh, IUIOTHOCTS,



BO3pacTHas M TONOBas CTPYKTYpa, POXAAEMOCTh, IPHPOCT, TeMIl pOCTa,
CMEPTHOCTb, MUI'PAIIHS.

OKonoruyeckas CTPyKTypa momymsiuu. OLeHKa YHCIeHHOCTH TOITY JISALIUH.
JluHamuka NOMyNAIME M e perynsmms. BHoTHYecKuit moTeHuma TIOITY JIALIUH.
MonenvpoBanue qunamuky momy isuum. Kpusble pocta 9HCIeHHOCTH TIOITYJISILIAH.
Kpusble BeDKMBaHMS. Perynsums yucieHHOCTH NONYJIALMNA: poib (aKTopos,
3aBUCAIIAX M HE 3aBUCALIMX OT TUIOTHOCTH. DKOJIOTHYECKHE CTPATErMH BHIOB (I- 1
K-crparerun).

ITonstue o6 sxomoruyeckoif HuIe Buaa. MecTooGHTaHMe. MuoromepHas
Mozienb  skonorudeckod Humu Jhx.M. XarumHcoHa. PasMepsl skosoruueckoii
HuIM. [ToTeHIManbHas U peau30BaHHAS HUIIH.

Bun kak cucrema momynsumit. Apeanbl BHIOB. BHIBI M HX IKM3HEHHBIE
CTpaTerud. JKOJIOTUYECKHE SKBUBAICHTE.

3aKOHOMEPHOCTH IIOBEJCHHs M MHIPALUii IKHBOTHBIX. BHOTOrMYEcKHe
HUHBa3HH 4y KePOIAHBIX BHJOB.

JeMoHCTpanuu

IToptper: JIx. U. Xaruuucow.

Tabmamer w0 cxempl:  «DKOJNOrMYECKHE XapaKTEPHCTHKH TIOITY JISILTAI,
«IIpocTpaHCTBEHHAas  CTPYKTypa  MOMyJISIL{HEY, «BospacTHble  mupaMuE!
nomynAnuuy, «CKOPOCTh  3acelieHHs TOBEPXHOCTH  3eMITH Pa3IMYHBIMH
opraHusMaMuy», «Mozens skonorudeckoit Humm Jx. M. XaTuuHcoHay.

OGopynoBanue: repbapuu pacTeHuit, KOJIEKIIAM KUBOTHBIX.

JlaGopatopnass  paGora  «IIpucrmocoGienuss  ceMmsH pacTeHul K
pacceeHHION.

Tema 9. Dkostorus coobmecTB. JKOJOrHIECKHE CHCTEMBI.

CoobmectBa opranusmMoB. Buouenos u ero CTpyKTypa. CBS3H MexIy
OpraHM3MaMH B OHOIIEHO3e.

OKocucTeMa KakK OTKphITas cuctema (A. JIk. Tencmu). @yHKUMOHAIBbHBIE
O70KM OpraHM3MOB B 9SKOCHCTEME: NPOIYLEHTHI, KOHCYMEHTBI, PEeIyLEHTHI.
Tpoduueckue ypoun. Tpopuueckwe memu u cetH. AGHOTHYECKHE O6IOKM
aKocucTeM. ITo4BEL 1 MBI B 3KOcHCcTeMax. KpyroBopoT BEIecTB U MOTOK HEpPrUH
B 3KOCHCTEME.

OcHOBHBIE  moOKazaTend  SKOCHCTeMBL.  Buomacca POy KLHS.
OKOJIOrnYecKue MMPaMH/IBI YiCel, GHOMACCH! H SHEPrHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. Dnykmyayuu.
HanpasnenHble 3akOHOMepHBIE CMeHBI COOBIIECTB — cykueccuu. IlepBuuneie u
BTOpUYHBIE CYKLUECCHMM W HX INPUHYMHBL. AHTpPONOreHHble BO3AEHCTBUS Ha
cykueccun. Kimmmakcnoe coobmectso. Buopasnoo6pasue u nosxora KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTH COOOIECTB.



IIpuponHbie sKOCHCTEMBL. Jxocucmemsl 03ép u pek. Ixocucmemor mopeu u
OKeaHos. Ixocucmemol myHOp, 1€C0O6, cmenetl, nycmuiHb.

AHTPOIIOTeHHbIE 3KOCHCTEMBI. ATPOIKOCHCTeMa. ATPOLEH03. Pasmmams
MEXJly aHTPOITIOI'€HHBIMU M IIPUPOIHBIMU 3KOCHCTEMAMH.

YpbookocucTemel. OCHOBHBIE KOMIIOHEHTH YpPBOIKOCHCTEM. ["oponckas
dropa u Qayna. CHHaHTPONM3AUMSA TOPOACKOM daynsl. Buosnoruueckoe u
XO35HCTBEHHOE 3HAYEHHE arpOdKOCHCTEM H YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHS OCHOBHBIX B3aUMO/I€HCTBHIA OpPraHU3MOB B
dKocHCTeMaX. Ponb kackadnozo sggpekma u 6udoe-30ughuxamopos (knoyeswix
6u006) 6 GyHKyuoHuposanuu sxocucmem. TlepeHoc SHEPruH U BELIECTB MEXIY
CMEXHBIMH JKOCHCTEMaMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISINH U 3KOCHCTEM
B YCIIOBUAX €CTECTBEHHBIX U aHTPOTIONEHHBIX BO3/IeHCTBHIA.

Mexanusmoi 6030€UCMEUs.  3A2PAZHEHUll  PazHbIX munoe Ha
CYOOp2aHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U SKOCUCTEMHOM VPOBHAX,
OCHO6bl  IKONO2UYECKO20 ~ HOPMUPOBAHUA — AHMPONO2EHHO20  BO30CHCMEUS.
MeTono0rust MOHMTOPHHTa €CTECTBEHHBIX AQHTPOIIOIN€HHBIX 3KOCHCTEM.

JdemMoHcTpanun

[Moptper: A. JIx. Tencnu.

Tabmaust  u  cxems::  «CtpykTypa  GHomeHo3a»,  «DKOCHCTEMa
IIMPOKOJIUCTBEHHOTO JIeca», «DKOCHCTEMa XBOHHOIO Jieca», «DyHKIHOHATBHBIE
TPYHIIBl OpraHU3MOB B 3KOCHCTeMe», «KpyroBOpoT BelecTB B 3KOCHCTEMEN,
«lenw nutanus (macTOUINHAS, NETPUTHAS)», « IKOTOTHIECKAs nHUpamMHua 9Ucel,
«JKooruyecKasi IUpamMuaa GHOMAcCh, «IKONOTHIECKas NUpaMKIa IHEPrUmn»,
«Obpasosanue Gonora», «Ilepsuunas cykueccus», «BoccTaHOBICHHE Jleca Toc/Te
noxapa», «3KOCcHCTeMa 03epa», «ArpoueHos», «KpyroBopoT BemecTB M MOTOK
SHEPrHH B arpoueHosey, «IIpumepsl ypboskocuctem.

O6opynoBanue: repbapuu pacTeHuit, KOJIEKIMH HaCEKOMBIX, Yydelia ITHI] U
3Bepei, repbapun Ky bTypHBIX H AUKOPACTYIIHX PACTeHHiA, aKBapuyM KaK MOJeJb
3KOCHUCTEMBI.

IIpakTryeckas pabora «M3ydenue u onucanue ypbo3kocucTeMsD».

JlaGopaTtopnas paGora «M3yyenue pasHOOOpa3usi MeJKHX ITOYBEHHBIX
YICHHCTOHOTHX B pa3HbBIX 9KOCHCTEMAX)).

IKCeKypeHst «DKCKypeHs B THIIMYHBIN OHOTeOeHo3 (B mybpaBy, Gepesnsk,
CJIPHHK, Ha CyXOONBHBIH HIIM IOWMEHHEII JIyT, 03ep0, 6OI0TO)».

IKCKypeHst «DKCKYpCHs B arpo’KoCcHUcTeMy (Ha TMOJIe WM B TEIJIHYHOE
XO34HCTBO )».

Tema 10. Buocdepa — rao6aabnas 3xocHcTeMa
brocepa — obmemnanerapras obonouka 3emanm, rie CYIIECTBYeT WIIH
CyliecTBoBania )u3Hb. Passutne npencrasnennii o 6uochepe B Tpyaax 3. 3iocca.



Yuenne B. . Bepraackoro o 6uochepe. O6nactu 6uocdepst u eé cocras. Xusoe
BELIECTBO OUOChEPHI U ero QYHKIMH.

3aKOHOMEPHOCTH CyINeCTBOBaHHMs Guochepbl. OcobeHHOCTH Ouocdepsl Kak
r106ankHoOl sKocucTeMbl. [lHHaMuYeckoe paBHOBeCHe B Grocdepe. Kpyrosopotsi
BENIECTB M OHOreoXMMHUYecKHe LHKIBI (YIiepo/a, a30Ta). PUTMUYHOCTE SBJICHUI
B Guocoepe.

3oHaneHOCTE GHOChepsl. I[lonatHe o Guome. OCHOBHBIE OHOMBI CYILH:
TYH/pa, XBOHHEIE JIeca, CMeIIaHHbIE H IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CABAHHBL,
ITyCTBIHH, TPOIIMYECKHUE Jieca, BBICOKOropbsa. Kitumar, pacTurensHbli 1 )KHBOTHBII
MHUp GUOMOB CyIIIH.

CTpyKTypa ¥ QyHKIMS XKHBBIX CHCTEM, OLIEHKa HX PECYPCHOTO MOTEHIHANA 1
OuochepHsIX hyHKIHIA.

JemoHcTpauuu

Iloprpetsi: B. U. Bepnanckuii, D. 3tocc.

Tabmuusr u cxemsr: «eocdepsr 3emany, «Kpyrosopor a3ora B npupoze»,
«KpyroBopor yriepoma B mpupoze», «Kpyrosopor KHCIIOpOJia B MPUPOZAE»,
«Kpyrosopor Bozs! B mpupone», «OCHOBHBIE GHOMBI cymm», «Knumarugeckue
nosica 3emmm», «Tynapa», «Taiiray, «CMemagHbii necy, «llInpokonucTBeHHEBIH
necy, «Crenb», «CaBannay, «[lIycteinsy, « Tpomuyeckuii 1ecy.

O6opynoBanue: repbapun pacTeHuii pasHbIX GHOMOB, KOJUTEKIIHH KUBOTHbIX.

Tema 11. Yenosek u okpyzxaomas cpeia

OKOJIOTHYeCKAe KPU3HUCHI U HX npu4uHel. BosjelicTBHe dYenoBeka Ha
brnocdepy. 3arps3HeHne BO3MYMIHON CpemsL. Oxpana Bo3myxa. 3arps3HeHHe
BOIMHOH cpexbl. OxpaHa BOXHBIX pecypcoB. PaspymieHwe TOYBEL Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue kiumMara.

AHTpONOreHHOe BO3IeHCTBUE Ha PACTHTENBHBIN M JKHBOTHBI mup. OxpaHa
PAaCTATEJILHOTO M JKHBOTHOrO MHpa. OCHOBHBIE NpPHHIMIBI OXPaHbl MPHPOJIbL.
Kpacupie xnurun. Oco6o oxpanseMbie npupoansie teppuropuu  (OOIIT).
Boranuyeckue cansl 1 30010ruueckye mapky.

OCHOBHBIE NPUHIMIEI YCTOHYHBOTO Pa3sBUTHS HYeJIOBEYECTBA W IPUPO/IBI.
PanuonansHoe  mpupomonons3oBanme  u COXpaHeHHe  OHOJIOTHYECKOro
pasHooOpasuss 3emmn. OO6Live 3aKOHOMEPHOCTH INOGATBHBIX 3KOIOIUYECKHX
Kpu3uCoB. OCOGEHHOCTH COBPEMEHHOI0 KPH3HCa H €0 BEPOSTHBIE MOCHE/ICTBHSL.

PasBuTHe METONOB MOHMTOPMHTa pAasBHTHS OMACHBIX TeXHOMEHHBIX
npoueccoB. Cucmemuvie uccnedoeanus nepexoda K pecypcocbepezaroweii u
KOHKYPeHmocnocobnoil snepzemuxe. Buonozuueckoe pasHoobpasue u buopecypcur.
Hayuonanenvie  ungpopmayuonnvie cucmemsi, obecneyusarowue docmyn k
ungopmayuu  no  cocmosHuio omoenvHoix 6ud06 u skocucmem. OcHOGbI



sKkopeabunumayuu  skocucmem u cnocoboé 6opbbel ¢ GUONOBPENCOCHUAMU.
Pexoncmpykyus MOpCeKux u HazeMHbIx SKocucmen.

JleMoHCcTpauuu

Tabmuusr  u  cxemsl:  «3arpssHenne  atMocdephl»,  «3arps3HeHHe
runpocoeps», «3arpssHeHHe 1ouBb», «[lapHukoBeIi  3ddext», «Ocobo
OXpaHsAeMble IPUPOJHbIE TEPPUTOPUM», «MoIe/TH YIIpaB/sieMOro MUpa.
O6opynosanue: QoTorpaduu oxpaHseMbIX pacTeHHMH M KMBOTHBIX KpacHoii
kHurd Poccutickoi ®eneparuu, KpacHoit KHHIM pervoHa.



IVIAHUPYEMBIE PE3YJIbTATHI OCBOEHMSI ITPOT PAMMBI 11O
BHOJIOIT'MA HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHMUS

JUYHOCTHBIE PE3YJIbTATHI

@®I'OC COO ycranasnuBaer TpeGoBaHMS K pesyabTaTaM OCBOEHHS
00y4aonmMucs porpamMmm CpeaHero oOumero o0pa3oBaHUS: JMYHOCTHBIE,
METAaIpe/JIMETHEIE U ITpeIMETHEIE.

B cTpyKType THYHOCTHBIX pe3ysIbTaTOB OCBOCHHS nporpamMmal 1o OHOJIOrUK
BBIICJICHBI CIIEYIOIHE COCTABIAIOIHE: OCO3HAHME O0YYalOUIMMUCS POCCHICKOI
TPXIAHCKOH MICHTHYHOCTH — FOTOBHOCTH K CAMOPAa3BHTHIO, CAMOCTOSTE IBHOCTH
M CaAMOONpENCNeHHUI0, Haruyue momusayuu K OOy4eHWI0 GHONOTHH,
yerenanpasenennoe paseumue BHYTPEHHUX YOEXIEHMM JIMYHOCTH Ha OCHOBE
KIIOYEBBIX IEHHOCTeH W MCTOPHYECKHX TPANWIHMH PAa3BHTHS GHOJOIMYECKOTO
3HaHHS, 20MOBHOCMb U CNOCObHOCMb 00YyYaIOIIMXCsl PYKOBOJICTBOBATLCS B CBOEH
ACATEIIPHOCTH LCHHOCTHO-CMBICIIOBBIMU  yCTAHOBKAMM, [IPUCYIIUMU CHCTEME
OHosorudeckoro  obGpa3oBaHMs, Hanuvue NpaeoCO3HAHUSL  HKOJIOTHYECKOM
KyJBTYpbl, CROCOOHOCMU CMa6ume eV W CTPOUTH )KU3HEHHBIE TLIaHbL.,

JInyHOCTHBIE pe3ynbTaThl OCBOEHMS MPOrpaMMBI 110 GHOJOTHH TOCTHIAIOTCS
B CIMHCTBE y4eOHOM M BOCHMTATENLHOH [ESTENBHOCTH B COOTBETCTBHM ¢
TPaMIHOHHBIMA POCCHICKMMH COLMOKYIbTY PHBIMH, HCTOPHYECKHMH H IyXOBHO-
HPaBCTBCHHBIMU LIEHHOCTSIMH, NPUHATEIMU B OOLIECTBe IpaBHIaMH M HOpPMaMu
NOBENICHHA H CIOCOOCTBYIOT IIpOIlecCaM CAaMOTNO3HAHHUS, CAMOBOCITHTAHHS U
CaMOpa3BUTHs, pPa3BUTUSA BHYTPEHHEH [IO3MIMM JIMYHOCTH, INATPUOTU3MA M
YBOKCHHS K 3aKOHY W NPaBOIOPSJKY, YeI0BEKYy TPyAa H CTapIIeMy IOKOJIECHHIO,
B3aHMHOI'O yB)XEHHS, OEpeKHOro OTHONIEHHS K KyJbTYPHOMY HACIENMIO M
TPafuliiiM MHOTrOHAlMOHATIBHOrO Hapoaa Poccuiickoit ®exepauuu, npupose u
OKpYJXXarolle# cpee.

JInuHOCTHBIE pe3yNnbTaThl OCBOEGHHS Y4eGHOrO npeamera  «buomorus»
AOJDKHBI OTPa’kaTh FOTOBHOCTE M CIIOCOOHOCTH 00YYaIOIIMXCsl PyKOBOICTBOBATHCS
chOpMUPOBAHHON BHYTpPeHHEH MO3HIKEH JTAYHOCTH, CHCTEMOM LEHHOCTHBIX
OPHEHTAallMH, T[O3UTHUBHEIX BHYTPEHHHX yOekIeHHI, COOTBETCTBYIOIINX
TPaJIMIIHOHHBIM LEHHOCTAM POCCHHCKOro 00IIecTBa, pacIIMpeHHe KH3HEHHOTO
OTIBITa ¥ OTIBITA NEATENBHOCTH B NPOLECCe pealu3alliil OCHOBHBIX HANpaBJIeHMUI
BOCIIUTATEJIbHOM JIESTEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpazkaanckoro BocnuTaHusM:

C(hOPMHPOBAHHOCT MPAXIAHCKOM TO3UIIUH 00yuaromierocs Kak akTUBHOIO U
OTBETCTBEHHOT'O YI€Ha POCCUHUCKOr0 00I1IecTBa;

OCO3HaHHE CBOMX KOHCTHTYLMOHHBIX IpaB M OO0S3aHHOCTEW, yBaKeHHe
3aKOHA M IIPaBONOPS/IKA;



FOTOBHOCTE K COBMECTHOM TBOPYECKOH JEATeBHOCTH IIPU CO3JaHUH
Y4eOHBIX POEKTOB, PelIeHHH y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBINOTHEHHH
OHOIOrHYeCKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTL  ONpeAeNATsh COOCTBEHHYIO IO3HIMIO [0 OTHOLIEHHIO K
ABJICHUSIM COBPEMEHHOM XU3HH U OOBACHITH €€;

YMEHHE YYUTBIBATh B CBOUX JCHCTBUAX HEOOXOAMMOCTH KOHCTPYKTMBHOIO
B3aUMOJICHCTBHS JIIOJIEH ¢ Pa3HBIMH yOeXKICHUAMH, KyJIbTYPHBIMH LIEHHOCTSMH 1
COLIMAJIBHBIM MOJIOXKEHHEM;

FOTOBHOCThP K COTPYJHHMYECTBY B I[IPOIECCE COBMECTHOIO BBITIOJTHEHHMS
y4eOHbIX, II03HaBAaTeNbHBIX M MCCIIENOBATENBCKAX 3a7ad, YBaXXUTEJIBHOTO
OTHOMICHHA K MHCHHIO OINIIOHEHTOB IpU OOCYXIEHHH CIIOPHBIX BOIPOCOB
OHOIOrMYecKOro ConepKaHus;

TOTOBHOCTh K T'yMaHUTapHOM ¥ BOJIOHTEPCKOM JEATEIEHOCTH;

2) NaTPHOTHYECKOr0 BOCIHUTAHMS:

copMEpOBaHHOCTH POCCHICKOM IpaXXTaHCKOU HJIEHTUYHOCTH,
[TaTpHOTH3MA, YBAXEHHS K CBOEMY HapOAy, 4yBCTBAa OTBETCTBEHHOCTH Mepen
Ponaunoii, ropmoctu 3a cBoif Kpaii, cBOO PoauHy, CBOH S3bIK H KyJbTYpY,
MPOILIOE ¥ HACTOsAIIee MHOTOHALIMOHAIBHOTO Hapoa Poccuy;

[IEHHOCTHOE OTHOLIEHHE K NMPHPOJHOMY HACJIEIHIO ¥ MaMATHUKAM TPUPOJIBI,
JIOCTHIKEHUSM POCCHH B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTHSIX, TPYyZe;

CIIOCOOHOCTH OIIEHHBATH BKJIAJ POCCHHCKHX YYE€HBIX B CTaHOBIIEHHE M
pa3BUTHe OWOJNIOTHH, NMOHMMAHHUs 3HAYEHHS OHOJOTMH B IMO3HAHUHM 3aKOHOB
NPUPOJIBI, B XKHM3HU Y€JIOBEKa H COBPEMEHHOI'0 061IeCTBa;

uzieiiHas yOexAEHHOCTh, TOTOBHOCTh K CIYXKEHHIO M 3allUTe Oreuecrsa,
OTBETCTBEHHOCTB 3a €ro cyan0y;

3) IyXOBHO-HPaBCTBEHHOI0 BOCHHTAHHS:

OCO3HaHHE TyXOBHBIX LICHHOCTEH POCCUICKOTO Hapo/a;

C(hOPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHIECKOTO [IOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CHTYallMIO M HPUHMMATH OCO3HAHHBIE pelueHus,
OPHEHTHPYSCEh Ha MOPalIbHO-HPABCTBEHHbIE HOPMBI M [IEHHOCTH;

0CO3HAaHHE JIMIHOTO BKJIaJa B [IOCTPOEHHE YCTOWYHBOIO Gy Iy1IIero;

OTBETCTBCHHOE OTHOLICHUE K CBOUM POAUTENISM, CO3AAaHUIO CEMBbH Ha OCHOBE
OCO3HAaHHOTO MNPHHATHUA LEHHOCTEH CceMeWHON JH3HM B COOTBETCTBHH C
TpaJHLIMAMH HapoaoB Poccuy;

4) 53cTeTHYeCKOro BOCIHTAHHSA:

9CTCTHIECKOE OTHOLICHHE K MHpY, BKJIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTr0 TBOPYECTBa, CIIOPTa, TPY/a, 00IIeCTBEHHBIX OTHOIIEHHI;

[TOHHMaHHE SMOLMOHAILHOTO BO3AEHCTBHS )XHUBOM NIPUPOIBI U €8 IEHHOCTH;



TOTOBHOCTb K CaMOBBID&)XEHHIO B PasHBIX BHIaX HCKYCCTBa, CTpeMJICHHE
TPOABJIATH KaYE€CTBA TBOPYECKON JINUHOCTH;

5) ¢usnyeckoro BocnuTanus, ¢popmupoBanns KyabTypsI 310POBbS H
IMOLHOHAJIBHOIO G1aronosyuns:

[IOHMMaHWe M pealu3alys 3J0POBOr0 H 6e30MacHOro obpa3a JXKH3HHU
(3mopoBoe  muraHWe,  cobmIOMEHHe THTHEHUYECKUX  TIpaBUJI M HOpM,
COQNaHCHPOBAHHBIA DPEXHM 3aHATHH U OT[BIXa, peryispHas (u3uyeckas
aKTHBHOCTB), GEpeXHOro, OTBETCTBEHHOrO H KOMIETEHTHOIO OTHOILIEHHUS K
coOCTBEHHOMY (pu3HUECKOMY H ICUXHYECKOMY 3/I0POBBIO;

[IOHAMaHHe LEHHOCTH TpaBHI HWHIAMBHAYATbHOIO M  KOJUIEKTHBHOIO
0Oe30macHOro MoBeIeHHs! B CHTYaLHX, YTPOKAIOIIHUX 3[I0POBBIO U )KU3HU JIOMEIH;

OCO3HaHHe TIOC/IE/ICTBHH M HENPUATHS BPEIHBIX NMPUBBIYEK (ynotpebnenus
JIKOTOJIsl, HAPKOTHKOB, KypEHHs);

6) TpyaoBoro BocnuTanus:

FOTOBHOCTE K TPYAY, OCO3HAaHHE LIEHHOCTH MacTePCTBa, TPYAOIIO0HE;

FOTOBHOCTE K AKTHBHOW [EATENBHOCTH TEXHOJOTHYECKON M COIMAIBHOIN
HATpPaBICHHOCTH, CIIOCOOHOCTh MHUIMHPOBATH, [IAHUPOBATE H CAMOCTOSTENEHO
BBINIOJIHATH TaKyI0 I€ATEIIBHOCTD;

MHTEPEC K PasIHYHbIM C(epaM Npo(ecCHOHANLHOMN JIesTeNbHOCTH, yMeHHe
COBCpIIaTh  OCO3HAHHBIH BBIOOp Gyaymedl mnpodeccuu M peanu3oOBBIBATH
COOCTBEHHBIE KHU3HEHHBIE TUTAHBIL;

FOTOBHOCTb M CIOCOOHOCTE K 00pa3’oBaHHIO M caMoOOpPa3oOBaHMIO Ha
NPOTSHKEHUU BCEH KHU3HU;

7) 3K0JIOTHYeCKOro BOCIIHTAHMS:

OKOJIOTMYECKH I1e]Ieco00pasHoe OTHOIIEHHE K TNPHPOXE Kak MCTOYHHKY
KM3HU Ha 3eMJle, OCHOBE eé CYIeCTBOBAHMS;

TIOBBIIICHUE yPOBHS 3KOJOTMYECKOH KYJBTYphl: NpHOOPETEeHHe OmbITa
[IAaHUPOBAHUS TIOCTYIIKOB M OLEHKM MX BO3MOXKHBIX IOCIEACTBHH JUIS
OKpY>XaloIIel Cpelsl;

OCO3HaHHe TITI00ATBHOrO XapaKTepa 3KOJIOrMYECKHX npobiemM u myTel ux
peleHus;

CIIOCOGHOCTE  HCIIONB30BaTh IpHOOpeTaeMble IIpH M3y4YeHUU OHOJIOrUH
SHaHWA W yMEHHS IpPH pEIIeHHH MpobieM, CBS3aHHBIX C PAlHOHATBHBIM
[IPHPOZIOTIONE30BaHUEM  (COOMIONIEHHE MpaBHJI  MOBEAEHHS B OpUpoJIe,
HATPAB/ICHHBIX Ha COXpAaHEHME PaBHOBECHS B O3KOCHCTEMAX, OXPAaHY BHJOB,
3KocHucTeM, buocdepsi);

dKTHBHOE  HETIpHUATHE JICHCTBHM, NpPMHOCAIIMX Bpel  OKpYXKarolieii
NPUPOIHOH Cpeje, YMEHHe MPOTHO3UPOBATH HEGIArONPHATHBIE 3KOJOrHUECKHE
TOCIEACTBHS IPeANPHHAMAEMBIX JISHCTBUIL ¥ IIPeIOTBPAIIATH HX,



HaJliiue pa3sBUTOr0 SKOJOTHYECKOIr0 MBILIJIEHUS, IKOJIOTHYECKOM KYJIBTYPBlI,
onbITa JIeSITeJIbHOCTH 9KOJIOTHYECKOM HaIlpaBJIEHHOCTH, YMEHHUS
PYKOBOACTBOBATbCS MMM B ITO3HABATE/IbHOH, KOMMYHHUKATHBHON MW COIMATBHOI
[IPaKTHKE, FTOTOBHOCTH K YYaCTHIO B IPAKTHYECKOH AEATEIBHOCTH 3KOIOTHUECKOM
HaIpPaBJIeHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHNA:

C(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO PasBHTHS HayKH M OOIIECTBEHHON NPAKTHKH, OCHOBAHHOTO HA JIHAJIOTe
KYJIBTYp, CIOCOOCTBYIOIIEr0 OCO3HAHMIO CBOEIO MECTa B NOJIMKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YMTATENHCKOM KyJIbTYpBl Kak Cpe/cTBa
B3aUMOJIEHCTBHSA MEKIY JIIOABMHU U MO3HAHUS MUpa;

IIOHWMaHHE CHEeUU(PUKH OUOIOTUU Kak HayKH, OCO3HaHHs e€ poid B
(GopMHpOBaHMH pALHOHAIBLHOTO Hay4YHOT'O MBILIEHHS, CO3aHUU LEJOCTHOIO
NPE/CTaBICHUS 00 OKpYXKalolleM MHpe Kak O eIHHCTBe IIPUPOABI, YeJOBeKa U
obmecTBa, B IO3HAaHHUH TIPUPOZTHBIX 3aKOHOMEPHOCTEH M peIeHHH Mpobiiem
COXpaHEHHs MPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOIHMH AJIA COBPEMEHHON IMBHUIIM3ALINU:
obecriedeHnsi HOBOTO YpPOBHS Pa3BUTHs MEIHULUHBI, CO3/laHHE MEPCIEKTHBHBIX
OHOTeXHONIOTHH,  CIIOCOGHBIX PeIIaTe  pecypcHble NpoOIeMBI  pa3sBUTHUS
"IC/IOBEYECTBA, MMOMUCKA ITyTeH BBIXO/A U3 IIIOOANBHBIX 3KOIOTHYECKHX npobJieM u
obecrieveHnst  mepexoma K YCTOMYHBOMY  pa3sBUTHIO, panyoHaIbHOMY
HCIIO/Ib30BAHMIO TIPHPOJIHBIX PECYPCOB H (OPMHPOBAHMIO HOBBIX CTaHJapTOB
KHU3HU;

3aUHTEPECOBAHHOCTb B IIOJYYEHHH OHOJIOTHYECKMX 3HAHHIH B uessx
MOBBIIEHUS  OOIIEH  KyJIbTYypBI, CCTCCTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOH YacTH ()yHKIMOHAIBHOM IPaMOTHOCTH oOy4arommuxcs, popMupyeMoii
IpU U3y4YEeHUH OHOJIOTHY;

[IOHUMaHHe CYIIHOCTH METO/OB ITO3HAHUS, HCTIONB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WHCIOJIB30BaTh [oy4yaeMble 3HaHWS Ul aHallb3a |
OOBSCHEHHS SBICHHM OKPY’KalOIICro MMpa ¥ MPOMCXOAAIIUX B HEM H3MEHEHHI,
yMeHHe JeaTh OOOCHOBaHHBIE 3aKIIOYEHMS HA OCHOBE Hay4YHBIX (akToB H
MMEIOIIUXCS JAHHBIX C LEJBIO 0Ty YeH s JAOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIHHO HMCIOIB30BATE Ouooruyeckue 3HAHUS Ul
peILIeHHUs POOIeM B peanbHBIX KHU3HEHHBIX CUTyalHUsIX;

OCO3HaHHC LCHHOCTH HAy4HOW JesTeJbHOCTH, I'OTOBHOCTD OCYILLECTBIISIT
MPOCKTHYO M UCCIICIOBATEIBCKYO IEITEIBHOCTE WHIUBH/IYaJIbHO U B TPYIIIIE;

FOTOBHOCTP M  CIIOCOOHOCTH K HETIpEPBIBHOMY  00pa3oBaHHI0 U
caMmo0bpa3oBaHmIo, K dKTUBHOMY IIOJTYYE€HHIO HOBBIX 3HAHUH IO OHOJOrHMH B
COOTBETCTBUH C JKU3HEHHBIMU MOTPEGHOCTIMH.



METANIPEAMETHBIE PE3YJIbTATBI

Meranpenmerssie pesynbrathl 0cBOeHHs y4ebHoro npeamera «Buonorusy»
BKJIOYAIOT:  3HAYMMbIE Ul  (POPMHUPOBAHHS MHUPOBO33peHUs  00y4aroLmxcs
MEXNMCLHIUIMHAPHEIE (MeXIIpeIMeTHbIE) ObIeHayYHble TIOHATHS, OTpaXkarolue
[ICJIOCTHOCTh HAy4YHOW KapTHHBl MHpa o CIIeU(HUKY METOLHOB IO3HAHMS,
HCTIONE3yEMBIX B €CTECTBEHHBIX HayKax (BeIlecTso, SHEpPrus, siBIeHUe, Mpolece,
CHCTeMa, Hay4HbIA (aKT, NMPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHH,
HccieoBanue,  HabMIOJeHHe,  H3MepeHue, OKCIICPHMEHT ¥ Jpyrue);
YHUBEpcaibHble yueOHble felicTBHS (MO3HaBATe/BHbIE, KOMMYHUKaTHBHBIE,

PEryJIITUBHEIE), obecrnieunBaromue bopmupoBanue (byHKIMOHANBHO]
TPaMOTHOCTH M COUMANBHOH KOMIETCHLMM O6YYalOMUXCS; CIOCOGHOCTE
obyyaromuxcs HCII0JIB30BaTh OCBOEHHEBIE MEXIHUCLUMILTUHAPHBIE,

MHPOBO33pCHYECKHE 3HAHMS M  yHHBepcalbHble yueOHBIE feficTBHS B
IO3HABATEIbHON U COLMATIBHOM MPaKTHUKe.

B pesynmerate wusywenms Guonoruu Ha YPOBHEe cpeaHero o6iiero
oOpaszoBaHust y oOyw4aromerocs Oyayt chopMmupoBaHEl mo3HaBaTenbHEIE
YHUBEpCAlIbHbIC yIeOHbIE NeHCTBUS, KOMMYHHUKATHBHBIE YHUBEpCallbHbIe yYyeOHBIe
ACHCTBUS, PETy/ATHBHBIE YHHBEpCAIbHbIE y4eOHble JeHCTBHS, COBMECTHAs
JEATENBHOCTb.

MeranpenmerHble pesynbTaThl OCBOEHHS NpOrpaMMEI  Cpe/IHEro 061Iero
00pa3soBaHus TOIHKHBI OTPaXKaTh:

OBaanenne YHHBepCAJbHBIMH y4eOHBbIMH NO3HABATEIbHLIMH
NEeHCTBHAMH:

1) 6a3oBblie JIoruYecKHe AeiicTBHS:

CaMOCTOSITENIbHO  (OPMY/IMPOBaTE W aKTyaJH3HpOBaTh npobiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

HCIIOIb30BaTh IPU OCBOCHHMH 3HAHHH MNPUEMBI JIOTMYECKOTO MBIILICHHS
(anamm3a, cHHTe3a, CpaBHEHHS, KIIacCH(HUKaINH, 0600IIeH s ), PacKphIBaTh CMBICI
OMONOrMYecKiX TOHATHI (BBIAENSTH MX XapaKTepHBIC NPU3HAKH, yCTAHABIUBATE
CBS3HU C IDYTHMH IOHATHSIMH );

OTPENCIATs LeMH NesTeNbHOCTH, 3alaBas NapaMeTpsl M KPHUTEPHH HX
AOCTIIKEHUA, COOTHOCHTD PE3yIbTAThI IEATENBHOCTH C OCTABIEHHBIMY LIEJIIMH;

MCIIONIB30BaTh OHOOTHYECKHE MOHATHS Ul 06BICHEHMS (GakToB U sBIEHMI
)KMBOM IIPUPOLIEI;

CTPOUTL  JIOTHYECKHE pacCyKAeHHs (MHIYKTHBHBIE, JeNyKTUBHBIE, IO
AHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTpUBaeMBIX
SIBJICHUAX, (POPMYTUPOBATE BBIBOJBI H 3aK/IIOUCHHS;

NPUMEHATE  CXEMHO-MOJICIBHBIE ~ CPEACTBA /U MpPEACTABIEHUS
CYWECTBCHHBIX CBS3eH M OTHOIIECHHH B M3yYaeMbIX OHOJOIMYECKHX ob0bexTax, a



TaK)Ke  NPOTMBOPEYMM  pasHOro  poja,  BBIABICHHBIX B pa3IM4YHBIX
HHPOPMALTHOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIaH pelieHus NpobieMbl ¢ y4E€TOM aHalu3a HMEIOIIUXCS
MaTepUaJIbHBIX ¥ HEMaTepUaIbHBIX PECYPCOB;

BHOCHTBH KOPPEKTHBBI B IesITeIbHOCTh, OLEHHBATh COOTBETCTBHE Pe3yJIbTAaTOB
[1eJI5IM, OLIeHHBATh PHCKH MOCIIEICTBUM JesiTeIbHOCTH;

KOODAMHHpOBAaTH ¥  BBINOJHATH paboTy B  YCHOBHAX — PEATBHOTO,
BHPTYaJBHOTO ¥ KOMOHHHPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BMBATh KPEATUBHOE MBILLICHHE PU PEICHUH KU3HCHHBIX npobeM.

2) 6a3oBbie Hecse10BaTeIbCKHE el CTBHA:

BJIaJIeTh HABBIKAMH y4eOHO-HMCCIeJ0BaTebCKOM U IIPOEKTHO! JIesTeIbHOCTH,
HABBIKAMH  paspelieHus 1pobieM, CIOCOOHOCTBIO M FOTOBHOCTBIO K
CaMOCTOATEIFHOMY ITOMCKY METOJIOB pellleHHs IPAKTHYECKUX 3a/1a, NPUMECHEHHUIO
pa3IMYHBIX METO/OB ITO3HAHHS;

MCIIONB30BaTh pa3jIMYHbe BH/JBI JEATEIbHOCTH IO IOJIYY€HHIO HOBOIO
3HaHWsA, €ro WHTepIpeTalyy, MpeoOpa3oBaHUI0 M TNPUMEHEHHIO B yueOHBIX
CHTYaIMsX, B TOM YHCJIE TIPH CO3/1aHHH Y4eOHBIX H COLMATBHBIX IPOCKTOB;

(hOpMHpPOBaTh Hay4HBIN THII MBIILICHUS, BIaJeTh HAYYHOH TEPMHUHOIIOTHUEH,
KJIFOYEBBIMH MOHATHSIMU U METOJAMH;

cTaBuTh W (OPMYIMpOBAaTh COOCTBEHHBIC 3a7adyd B 00pa3oBaTe/bHOM
NesTeIbHOCTH ¥ )KU3HEHHBIX CUTYalUsX;

BBISB/ISITh TPAYHHHO-CIICACTBEHHBIE CBS3M M aKTyalM3MpoBaTh 3ajady,
BBIZIBUTATh TUIIOTe3y €€ pelleHHs, HaXOIWTh apryMEeHTBl Ul J0Ka3aTelbCcTBa
CBOMX yTBEpPXK/ICHUH, 3a71aBaTh NTapaMeTPhl U KPUTEPUHN PEIICHHUA;

aHANM3MpOBATh I[IOJydeHHbIE B XOJ€ PpEIICHHs 3ala4yd pe3yJbTaTsl,
KPUTUYECKH OLIEHWBATh WX JI0CTOBEPHOCTH, IPOrHO3MPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLIeHUBATh MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIATH Ile/IeHANpaBIIeHHbI MOUCK MepPeHoca CPEACTB M CrocoOoB
JecTBHS B PO(ecCHOHAIBHYIO Cpefy,;

yMeTh TepeHOCHTh 3HaHWs B TO3HABATENbHYIO M MpPAKTHYECKylO 001acTH
KHU3HE1eATeIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NIPEIMETHBIX 001acTel;

BBIIBUaTh HOBBIE UIEH, IIpeJUlaraTh OPUTHHAIBHBIE ITOAXOJbI U pellieHus,
CTaBUTH MPOOJIeMBI U 3a/1a4H, JOITyCKAIOIIHME albTePHATHBHBIC PEIICHHS.

3) paGora ¢ napopmanmei:

OPHMEHTHPOBAThCSA B Pa3IMUHBIX UCTOYHHUKAX HH(OpManyuu (TekcTe y4eOHOro
NOCOOHs, HAy4HO-IIOMYJISIPHOW juTeparype, OHMOJOTHYEeCKHX C/IOBapsiX M
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIN3UPOBATH



MH(OPMAIIMIO pa3IMYHBIX BUIOB U (OPM TIpEACTABIIEHUS, KPUTHYECKH OIIeHUBATH
€€ I0CTOBEPHOCTH U HEMPOTUBOPEYHBOCTE;

(opmyMpoOBaTh 3ampPOCE! U MPHMEHSATH PA3JIMYHBIE METOJBI NPH MOHMCKE M
otbope Ouonoruyeckoi MHPOpMALKK, HEOOXOJUMOM ISl BHIIOJHEHHUs y4eOHbBIX
3a7a4;

npuoOpeTaTh OMNBIT MCIONB30BaHUS HMH(POPMALHOHHO-KOMMYHHUKATHBHEIX
TEXHOJIOTHi, COBEPILIEHCTBOBATE KYJIBTYpY aKTUBHOTO HCIIOJIb30BAHUS Pa3IHUHBIX
IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (opMy  IpejacTaBieHHs
Ouosnornyeckoil uHGopMauu (cxeMbl, rpauKu, JAArpaMMBbl, TaOIUIbI, PUCYHKH
H Jipyroe);

HCIIOIb30BaTh HAy4dHBIA A3BIK B KadecTBE CpejacTBa IpH pabore ¢
Ouonoruueckod HHQOpMaLUEH: NPUMEHATh XUMHYECKHe, (U3HYECKHE W
MaTeMaTU4YeCKUe 3HaKM M CHUMBOJBI, (opMyisl, abOpeBHaTypy, HOMEHKJIATYpY,
UCIIONIB30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CpEICTBa
HaIJIATHOCTH;

BIaleTh  HaBbIKAMU  pACllO3HAaBaHWUA W 3al0UTBl  HMHGDOpPMAIIUH,
MHGPOPMAITHOHHOM 6€30MacHOCTH JIMYHOCTH.

OBaanenne yHuBepcaaIbHbIMH KOMMYHHKATHBHBIMH /1€ CTBHSIMH:

1) obmenwne:

OCYILECTBIISITh KOMMYHHMKAIIMK BO BceX cdepax )HU3HU, aKTUBHO y4acTBOBATh
B JIMaJiore WJIM JIMCKYCCHH M0 CyIIecTBY oOcyxxaaemMoi Tembl (YyMEHHUe 3a]laBaTh
BOIIPOCHI, BBICKA3bIBaTh CY)XJEHHS OTHOCHUTENIEHO BBHITIOJHEHHUs MpeliaraeMoi
3aJlayy, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTH IMO3UIMH APYTrUX YYaCTHHKOB
JMaora Wiu JUCKYCCHH);

pacriozHaBaTh HeBepOalibHble cpejcTBa OOILIEHUS, IOHMUMATh 3HAYEHUE
COLMAJIHBIX 3HAKOB, IPEATOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYAallHid,
yMeTh CMAr4aTh KOH(MIUKTHI U BECTU I1€PErOBOPEI;

BJIAJIeTh Pa3IMYHBIMH Crioco0aMu OOLIEHWS W B3aUMOJEHCTBHUS, ITOHUMAThH
HaMEepEeHUs PyTUX JI0JieH, IPOsBIATE yBAKUTEIIEHOE OTHOLIEHHE K coOeceTHUKY
U B KOPpeKTHO! popme GopMyIupoBaTh CBOM BO3paKEHHS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1esiTeJIbHOCTD:

MOHUMaTh M HCIIOJIF30BAaTh NPEHMYILEecTBAa KOMAHIHON M WHIUBHIYAIBHON
paboThI IpH pereHnH OHOIOrHUecKoi mpobeMbl, 000CHOBBIBATH HEOOXOIUMOCTE
IPUMEHEHHS TPYIIOBIX (JOPM B3aUMOAEHCTBUS IIPH peIIeHHH yueOHOM 3a1a4H;

BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JCHCTBHHM ¢ yd&€ToM OOLIMX
HHTEPECOB M BO3MOXHOCTEHN Ka)KJI0T0 WieHa KOJJIEKTHBA;



NpUHAMATh  LEJM  COBMECTHOM  JIeATENBHOCTH, OpraHU30BLIBATE U
KOOpZIMHUPOBATH JIEUCTBUsS 110 €€ JOCTHXKEHHIO: COCTaBIISATh IUIAH JIeHCTBHIA,
pacrpeiesiaTe pojd € y4€TOM MHEHHM Y4YaCTHMKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4deCTBO CBOETr0 BKJIaJa M KaXIOr0 YYacTHHKAa KOMaHIbl B
001 pe3yabTaT o pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE ITPOEKTHI, OLEHUBATH HAEH C TMO3HWLMHU HOBH3HbI,
OPMIHHAJIBHOCTH, ITPAKTUYECKON 3HAUHMOCTH;

OCYIIECTBJIATh MO3UTHBHOE CTPATErHYecKoe IIOBEJCHHE B pa3IMYHBIX
CUTYalUsX, NPOSABIIATE TBOPYECTBO U BoOOpaxKeHHe, OBITh MHUIHATUBHBIM.

OBiaienne yHHBepCaJIbHBIMH PEry/ISiTHBHLIMH 1eHCTBHAMH:

1) camoopranu3zanms:

HCIIOJIb30BaTh OMOJOrMYecKHe 3HAHHWS [UIA BBISBIEHHs INpoOIEM H HX
peLIeHHs B )XU3HEHHBIX U YUYeOHBIX CUTYALIHsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWH II€JE€BBIE M CMBICIOBEIE
YCTaHOBKH B CBOHMX JCHCTBHAX M MOCTYNKaX MO OTHOIICHHIO K JXHBOW NPHpPOJIE,
CBOEMY 3JI0POBBIO H 3OPOBBIO OKPYKAIOIINX;

CaMOCTOATEIBHO OCYIIECTBIIATh ITO3HABATEIIbHYIO JESTeIbHOCTh, BBISBIISTH
npo0jIeMBl, CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3a/la4M B 0Opa30BaTeIbHOMN
JEATEJIBHOCTHU Y KU3HEHHBIX CUTYalUsX;

CaMOCTOATEJIBHO ~ COCTaBJISTh IUIAH pelIeHus IpobsieMbl ¢ Y4ETOM
MMEIOIIMXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MpeIIOuTeHHUiA;

JaBaTh OLIEHKY HOBBIM CUTyalLHsIM;

PacHIMpsTh paMKH y4eOHOro npeiMeTa Ha OCHOBE JIMYHBIX IIPeAI0YTEeHHIA;

JenaTh OCO3HAHHBIA BHIOOp, apryMeHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OLIEHUBATh IPHOOPETEHHBII OITHIT;

CrIoco6CTBOBaTE (POPMHUPOBAHHMIO M TPOSBICHHUIO INHPOKOHW 3PYAHLIUH B
pasHBIX O0O0JIaCTAX 3HAHUM, MOCTOSIHHO TIOBBIIATH CBOM 00pPa30BaTeIbHBINH M
KyJIBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTYyallUsiM, BHOCHTH KOPPEKTHBBI B JIESATEIBHOCTH,
OLICHHBATH COOTBETCTBUE PE3YJILTATOB LIEJISM;

BlIaZIeTh  HABBIKAMH  II03HABaTeIbHOH  pedieKCHH Kak  OCO3HaHMs
COBEpIIAEMBIX JEHCTBUH M MBICHHTENBHBIX IIPOLIECCOB, HMX pPe3yJIbTATOB M
OCHOBaHMH, HMCIIOJIb30BaTh NPUEMBI pedeKCHH Ui OLIEHKHA CHTYyallud, BhIOOpa
BEPHOT'O pelleHHs;

YMETh OILICHUBAaTh PHUCKH M CBOEBPEMEHHO NPHHUMATH pPEILIEHUS 110 HX
CHIDKEHHUIO;



NpUHUMATh MOTUBBl U apryMeHTHl JpYyruX IIpd aHaju3e pe3yJIbTaToB
NesITeIbHOCTH;

3) npunsiTHe ceds U APYruX:

NPUHUAMATH ce0sl, MOHUMAas CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

NPUHAMATh MOTHUBBI M apryMeHThl JpyrHX @pH aHajlu3e pe3ysbTaToB
NesTeIbHOCTH;

NPU3HABaTh CBOE NIPABO M [IPABO JAPYIHX HA OMMUOKH;

pa3BHBATh CIIOCOOHOCTH MOHUMATH MUP € MO3HUIMU APYTOTo YeIOBEKa.

INPEJMETHBIE PE3YJIbTATbI

[IpenMeTHBle pe3ysbTaThl OCBOEHHUSI COJEep)KaHUs ydeOHOro Ipeamera
«buonoruss» Ha yriyObn€HHOM YypOBHE OpPHUEHTHPOBaHBI Ha ofecredeHHe
npopuiabHOro  obyueHus  oOywaromuxcs  Owonmormu. OHH  BKIIIOYAIOT:
crnenuduueckue s OHOTIOrHM Hay4YHBIE 3HAHUS, YMEHHSA U CIIOCOOBI AeHCTBHIA MO
OCBOEHHIO, HHTEpIpeTallid U npeobpa3oBaHUIO 3HAHWM, BHIBI AESTEIBHOCTH IO
NIOJYYEHHIO HOBBIX 3HAHMM U MX IMPUMEHEHHIO B pa3INYHBIX y4eOHBIX, a TaKXKe B
pealbHBIX JKM3HEHHBIX CUTyauusx. [IpenmeTHble pe3ysbTaThl IMpeACTaBJIEHBI IO
roiaM H3y4eHHs.

[IpenmeTHble pe3ynpTaTsl OCBOeHUs ydeOHOro mpeamera «buonorus» B 10
Kaacce OJDKHBI OTpaXkaTh:

copMHpOBaHHOCTP 3HaHHM O MecTe W pONH OHOJNOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHMU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
MO3HAHWKM  33aKOHOB IIPUPOJABI M  pElIeHHWH MpobieM  palHoOHAIBHOTO
IPUPOJIONOIL30BAHMA, O BKJIAJE POCCUHCKUX U 3apyOE)XHBIX YUEHBIX B Pa3BUTHE
O6uomoruuy;

BIaJIcHME CHCTeMOM OMOJIOTMYecKMX 3HaHWUM, KOTOpas BKIKOYAeT:
OCHOBOIIOJIararolye OHONIOTMYecKHe TepMUHBI W TOHATHS (KH3HB, KJIETKa,
OpranusM, MeTabolu3M, IOMeocTa3, CaMOperyJsilus, CaMOBOCIPOW3BEIEHHUE,
HAaCJIe/ICTBEHHOCTh, W3MEHYMBOCTh, POCT M pPa3BUTHE), OHOJIOrHYECKHE TEOPUH
(xnerounas Teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMOCOMHas TeOpHs
HacnencrBeHHoctd T. Moprana), ywyenus (H. WM. BaBwioBa — 0 wueHrtpax
MHOroOOpasusi ¥  TNPOMCXOXKJEHHS  KyJIBTYPHBIX  pPAcTeHMil),  3aKOHBI
(emmHOOOpa3Msl TIOTOMKOB II€PBOTO MOKOJIEHMS, PACIIEIUIEHHs, YUCTOTH TaMerT,
He3aBHCUMOro HacjienoBaHus [. MeHzens, TroMOJIOTHYECKHX PpSIOB B
HacleICTBeHHOMH U3MEHUYUBOCTH H. U. Bagunosna), IIPUHIIHITEI
(KOMILTIEMEHTAPHOCTH);

BIaJICHHE OCHOBHBIMM METOJaMH HAay4YHOI'O ITO3HAHHUS, HCIIOJIB3YEMBIX B
OMONIOTMYECKHX HCCIIeIOBAHUSX JKUBBIX OOBEKTOB (ONHCaHMe, H3MepeHHe,
HabJII0/IeHHe, SKCIIepUMEHT);



YMEHHE BBIIE/IAT CYLIECTBEHHbIE PU3HAKH: BUPYCOB, KJIETOK IIPOKAPUOT U
JYKapuoT, OJHOKJIECTOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIe
Gaxrepuit, rpubOB, pacTeHMIA, )KUBOTHBIX U YeIOBEKA, CTPOSHHS OPTAHOB U CHCTEM
OpraHoB pacTeHWid, JKUBOTHBIX, YEIIOBEKa, IPOLECCOB JKU3HEAEATEeTbHOCTH,
NPOTEeKalIIMX B OpraHM3MaxX pacTeHWi, )XUBOTHBIX U YeJIOBEKa, OMOIOrHUeCKUX
NPOLECCOB: 0OMeHa BELIECTB (MeTaboNM3M), MpeBpallleH:s] SHEPrUHu, OpOKeHHs,
aBTOTPO(HOTO ¥ reTepoTPOGHOrO THIIOB MUTaHMS, POTOCHHTE3a H XEMOCHHTE3a,
MHUTO3a, Melo3a, raMeToreHesa, SMOpHOreHe3a, MOCTIMOPHOHAILHOIO Pa3BHTHI,
PasMHOXXEHHS,  MHIMBU/yaJlbHOrO  pa3BUTHS  oOpraHusMa  (OHTOreHesa),
B3aUMOJIEHCTBUS M€HOB, reTepo3Kca, HCKyCCTBEHHOTO 0TO0pa;

YMEHHE YCTaHaBJIIMBATh B3aMMOCBSI3H MEXIy OpraHOMJIAMH KJIETKH M HX
(QYHKUMSMH, CTPOEHMEM KIeTOK pasHbIX TKaHeH M MX QYHKLUMAMH, MKy
OpraHaMHd H CHCT€MaMH OpraHOB Yy pacTeHHH, JKMBOTHBIX M YEJOBEKa M HX
(GyHKIEAMH, MeXTy CHCTeMaMH OpPraHOB M HMX QYHKIMAMH, MEXIY 3TamaMu
OOMeHa BEIEeCTB, STallaMy KJICTOYHOTO LHKJIA M KH3HEHHBIX IUKJIOB OPTaHU3MOB,
aTanaMu SMOPHOHAIBHOIO Pa3BUTHs, T€HOTHIIOM H (DEeHOTHIIOM, (EHOTHIIOM H
bakTopaMu cpeabl OOUTaHuUS;

YMEHHE BBIABJIATH OTIIMYMTEIbHBIE NPU3HAKMA JKUBBIX CHCTEM, B TOM YHCJIE
PacTeHMH, )KUBOTHBIX 1 YEJIOBEKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIS JOKa3aTelbCTBAa POICTBA OPraHU3MOB pa3sHbIX
CHCTEMaTHYECKHX TpYTIIT;

YMEHHE pelarh OMoNoruyecKre 3aa4uu, BhISBISATH [IPHYHHHO-CJI€[ICTBEHHbIE
CBSI3M MEXTy MCCIIeLyeMbIMU OMOTOrHYeCKUMU MIPOLIECCAMHM U SIBIEHUSMHU, [1e1aTh
BBIBOJIBI M IIPOTHO3bI HA OCHOBAaHUHM I0JIyYEHHBIX Pe3yJIbTaTOB;

yMEHHE BBIIOJHATE J1abOpaTopHble M IMpakTHYeckue paboThl, coOMOAaTH
TpaBuIa IpH paboTe ¢ yueGHBIM U 1TaGOpaTOPHEIM 060PYAOBAHHUEM;

YMEHHE BBIIBUIaTh TIHMIIOTE3bl, IPOBEPATh MX OKCIEPUMEHTAILHBIMH
cpencTBamu, (GOpMyaHpysS Leldb HCCIIeJOBAHHUS, AHAIM3UPOBATH I0JyYEHHbIE
pes3yIbTaThl U JIe1aTh BEIBOJIbI;

YMEHHE y4YacTBOBaTh B y4eOHO-HcCCIe0BaTelbcKOM paboTe mo OGHosoruy,
9KOJIOTHH U MeJMIIMHE, ITPOBOAMMON Ha 0a3e IIKOJIBHBIX HAYYHBEIX OOIIECTB, H
MyOJIMYHO  TpPEJCTaBIATH  IOJNy4YeHHBIE  pPe3yJbTaThl HA  YYEHHYECKHX
KOH(pepeHIHuIX;

YMEHHE OILICHMBATh 3THYECKHE aCMEeKThl COBPEMEHHBIX HCCIIe/IOBAHHI B
obmacty  OumonmormM M MeOUUMHBI  (KJIOHMPOBAaHHME,  HCKYCCTBEHHOE
OIUIOJIOTBOPEHHE, HaNpaBleHHOe HW3MEeHeHHe I'eHOMa M CO3/[aHHe TPaHCTEeHHBIX
OpraHU3MOB);



TEMATHYECKOE ILIAHUPOBAHHME 10 KJIACC

Kosn4gecTBo 1yacos DJIeKTPOHHbIE
HanmeHoBaHHe pa3/ie/ioB H TEM (madposrie)
GEn— NpPOrpaMmsl Bcero Mompoaise | Tpakrwscciise obpasoBarte/ibHbIe
paboTei paboTbi pecypes
‘ 1 BHONIOTHS KaK Ha)’K; 7 E} 0 0 ]
12 )Km;lé cuc*rel:m H HX H3y4eHHEe 2 0o o N
3 Buonorns knetkn 7 2 05 0.5 -
4 Xumndeckas OpraHu3alis KICTKA 10 0 1 .
5 | Crpoenne n d)yninmrlf)}eﬁ(u 8 05 2 D
6 OOMeH BeIEeCTB M NIPEBPAIICHAE IHEPIHA B 9 0 1
KJIeTKe - I | ) -
7 Hacnencmemfax uHdopmarus u 9 0 0.5
peanu3anus eé B KJIeTKe -
8 JKu3HEHHBIA MK KIIETKH o 6 B 70 7 1 - -
9 ~ Crpoenne u QpyHKIHH OPraHU3MOB 17 0 1.5 ]
10 PasMHOXeHHe 1 Pa3sBHTHE OPraHH3MOB 8 ) 0 1S N ]
§ 1 I'eHeTHKa — HayKa O HaCJICICTBECHHOCTH M ) 0 0.5
M3MEHYUBOCTH OPTaHH3MOB -
lgi | 3aKOHOMEpPHOCTH HaClIeJICTBEHHOCTH 10 1 1 -
13| 3aKoHOMEpPHOCTH H3MEHYHBOCTH 6 0 1 |
14 | TenernkagenoBeka 3 - 0 0.5 -
15 Cenexups opranmsmos 4 B 0 1 ]
16 Buorexnosorns n cuHTeTHYeCKas Ononorast | 4 i 0 0 - ]
717 PezepBHoe Bpems 7 ; _ N 7 1 0 0o B )
OBILEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME ; 102 2 13



nexrpommsie

HanmenoBanue pas/iesioB U TeM (madpossie)
obpasoBaTesibHbIE

3apojkJieHHE ¥ Pa3BHTHE IBOJIOMHOHHBIX
npesicTaBIeHui B OHONOrHI

MHKpO2BOIONHSA U €€ pe3yIbTaThl

MakpoaBoionus 1 €€ pe3yIbTaThl
IIporcxoxeHne U pa3BUTHE KA3HHA HA




NOYPOYHOE IIVIAHUPOBAHMUE

10 KUJIACC
KosmuecTBo qacos DJIeKTPOHHbIE
.:;! Tema ypoxa | KoHTpoasubie | IpakTHyecKkue Py i A
n Bceero u3ydeHus | oOpazoBarejbHbIe
paboTni paboTsl
pecypcsl

buonorus kak KOMILIEKCHAs HAyKa U 1 0 0 bunbmiorexa LIOK
KaK 4acTh COBPEMEHHOro obmecTa | https:/m.edsoo.ru/7f418886
XuBble CHCTEMBI H HX CBOMCTBa 1 L 0 0 f:i?;ﬁiﬁ?ﬁ £418886
YpoBHEBasi OpraHu3alus KUBBIX 1 0.5 0 bubmiorexa [JOK
CHCTEM https:/m.edsoo.ru/7f418886
Hcropust OTKpBITHS B H3y4YeHUsS I 0 0 bubmmoreka IIOK
kietku. Knerounas teopus https://m.edsoo.ru/7f418886
MeToab1 MOJIEKYJIIPHOM ¥ KJIETOYHOM bubmiorexa LIOK
Ouonoruu. IlpakTryeckas pabota https://m.edsoo.ru/7f418886
«H3yueHne MeTOI0B KICTOYHOM 1 0 0.5
Guonorun (xpomarorpadusi, ’
anekTpodopes, muddepennuamsHOE
nenrpudyruposanue, ITLP)» 1 |

butmorexa [JOK
XUMHYECKHii COCTAB KICTKHA 1 0 0 https:/m.edsoo.ru/7f418886

|
MunepaibHble BeNecTBa KIETKH, HX : Bl " :13“6’.“‘0““3 LOK
GHONOrHYecKas polh : ttps://m.edsoo.ru/7f418886
Opranuueckue BeNeCTBa KJIETKH — butmorexa [JOK
Oenxu. Jlaboparopras pabora 1 0 0.5 https://m.edsoo.ru/7f418886
- «O6HapyxkeH#ne HGEIKOB ¢ IOMOIIBIO




_ ;Kaqég'penf{mx jaeammifi» i B ] -
9 CpoiicTBa, Knaccudpuxanms n GyHKIHA i 0.5 0 bubmoreka IIOK
benkoB ) el . . | https://m.edsoo.ru/7f418886
10 OprauyecKue BemecTBa KJIeTKH — y " 5 bu6morexa IJOK
YTJIEBOIBI https://m.edsoo.ru/7f418886
11 OpraHuYecKHe BeNecTBa KIETKH — 1 g " bu6ymorexa [IOK
JTAITA B https://m.edsoo.ru/7f418886
: bubmorexa [JOK
12 Hyxneunossie kucnorsl. JTHK u PHK. 1 0 0 https://m.edsoo.ru/7f418886
3 Crpoenue u dpyukuun AT®. [Ipyrue ! 5 4 bubmorexa [IOK
HYKJICO3H, mnd)ocq)am (HT (D) https://m.edsoo.ru/7f418886
CeKBeHP;p(;B;HHe JIHK. MeTonst bubmorexa [JOK
14 I'€HOMHKH, TPAHCKPUIITOMHUKH, 1 0 0 https://m.edsoo.ru/7f418886
L MPOTEOMHKH | B
Bubmorexa [JOK
15 MeTozs! CTPYKTypHO# GHOIOTHA I 0 0 https://m.edsoo.ru/7f418886
1% Tuns! krerok. [TpokaproTHaeckas ] 5% 5 | Butmiorexa IIOK
KJIeTKa . | https://m.edsoo.ru/7f418886
e e——— — —————————————————— — ————— 1 -
CTpoeHune 5yKapuOTHYECKON KIIeTKH. bubimorexa [JOK
17 [lpakTuyeckas pabora « A3ydenue 1 0 0.5 https://m.edsoo.ru/7f418886
| CBOMHCTB KJIETO4HON MeMOpaHbD - ] -
, bubimoreka [JOK
18 [ToBepXHOCTHBIH anmapar KJIETKH | 1 0 0 ‘ https://m.edsoo.ru/7f418886
|
9 OnHoMeM6paHHBIe OpPraHOMIbI ' ] 0 - butGmorexa [10K
knetky. [IpakTrdeckas pabora - https://m.edsoo.ru/7f4 18886




«W3yyenne IBUKEHHUS [IATOILIA3MbI B
PaCTHTEIIBHBIX KICTKAX)
[TosryaBTOHOMHBIEC OpraHOUIBI KJIETKH: bu6imoTtexa LIOK
MHTOXOHIPHH, IUIaCTH/IBI. https://m.edsoo.ru/7f418886
20 Jlabopatophnas pabora «MccrnenoBanue 0 0.5
IUIa3MOJTH3a H JIeTUTa3MOJI3a B
PaCTHTENIBHBIX KIIETKAX»
bubmmoreka 1JOK
21 HememOpanHbie OpraHOH/IBI KIETKH 0 0 https:/m.edso0.ru/7f418886
bubmoreka [JOK
22 Crpoerne n Qpysxumy spa 0 0 https://m.edsoo.ru/7f4 18886
CpaBHHTEJIbHAs XapaKTEePUCTHKA bubnrorexa IIOK
3 KJIETOK 2yKapuoT. JlaboparopHas 0 0.5 https://m.edsoo.ru/7f418886
pabota «M3ydeHne CTpoeHHUs KIETOK
pa3IMYHBIX OPraHU3MOBY
ACCUMMIISIIIAS W TUCCUMMIISIIAS — bubmioreka [JOK
24 JiBe cTopoHbI MeTabosmama. Turer 0 0 https://m.edsoo.ru/7f418886
oOMeHa BelecTs.
DepMeHTaTHBHBIH XapaKTep peakuui bubnmmrorexa LIOK
KJIETOYHOTO MeTabom3ma. https://m.edsoo.ru/7f4 18886
25 Jlaboparopnas pabora « 3yuenne 0 0.5 I
(epMEHTaTHBHOTO pacIIeILICHUA ‘
NEepPOKCHIa BOJOPO/Ia B PACTUTEIbHBIX
¥ KMBOTHBIX KJIETKAaX»
2 Belku-akTHBAaTOPBI H OeTKH- o o E:G{I/Homxa HOK
HHTHGHTOPBI ps://m.edsoo.ru/7f418886
bubmmoreka LIOK
27 ABTOTpOHBIH THII OOMEHa BELIECTR 0 0 https://m.edsoo.ru/7f4 18886




Bﬁﬁlgd(;TeKa [HOK :
| 28 dotocHnTE3 0 https://m.edsoo.ru/7f418886
Xemocunres. Jlaboparopuas pabora bubmiorexa IIOK -
29 «CpaBHeHHe poneccoB POTOCHHTE3A 0.5 https://m.edsoo.ru/7f418886
L U XEMOCHHTE3a» B
AHaspobHble opranu3mMbl. Bujibi bubmorexa I{OK
30 6poxenns. Jlaboparopras pabora 0.5 https://m.edsoo.ru/7f418886
«CpaBHeHHE TPoLEeccoB OPOKEHUS U '
JIBIXQHUSD
|' S —
| 31 A3po6Hble OpraHM3MbL. DTarbl 0 Bubmorexa LHOK
SHEpTETHHECKOTO OOMeHa https://m.edsoo.ru/7f418886
DHeprust MeMOPaHHOTO IpaJIeHTa bubmoreka [{OK
32 npotoHoB. CuaTe3 AT®: pabora 0 https://m.edsoo.ru/7f418886
_ npoTonHo# AT®-cunTa3sl -
bubmorexa [JOK
33 Peakiun MaTpUIHOTO CHHTE3A 0 https:/m.edsoo.ru/7f418886
TpaHCKpHIIIAA — MATPAYHBIH CHHTE3 bubmaorexa LIOK
34 0 https://m.edsoo.ru/7f418886
PHK
- BuGmorexa OK |
35 Tpancisuus u e€ sTans! 0 https://m.edsoo.ru/7f418886
= — Y i —
36 Konmposanue aMEHOKHCIOT. Poitb | 5 Bubmiorexa [IOK
pubocom B GrockHTE3e Oerka | https://m.edsoo.ru/7f418886
37 OpraHu3aIys TeHOMa Y IPOKAPHOT H 0 bubmorexa LIOK
\ 5YKApHOT https://m.edsoo.ru/7f418886
18 MouJiekynsipHbBIE MEXaHH3MbI - 0 1 BHGJIKO'Iga LIOK R
- 9KCIPECCHH T€HOB Y 2YKapHOT




Bupychl — BHEKJIETOYHBIE (hOpMBI
JKH3HH U OOJIMraTHBIC apa3sHThL.
IIpaxTuyeckas pabora «Co3nanne

0.5

o e e T e T

https://m .édsoo.ru/7 418886

BupycHbie 3a001eBaHUs YEI0BEKA,

HaHOTEeXHOIIOTHH B OHOJIOTHH U

Xpomocomsl. JTaGopatopras pabora
«HA3ygeHne XxpoMOCOM Ha rOTOBBIX
MHKpOTIpernaparax»

Jlenenue KJIETKH — MHTO3

39
MOJIe/IH BUpyCa»
40
JKMBOTHBIX, PACTEHUM
41
MEIHIIUHE
42 JKu3HEHHBIN UK KJICTKH
43 Marpuussiii cuates JJHK
|
44
45
46

47

48

Mmcp_onpenaparax)»

Tuns! kietok. Kappokuses u

0.5

muroknHes. Jlaboparopnas pabora
«Habmonenue MUTO3a B KJIETKax
KOHYHMKA KOpEIIKa JIyKa (Ha roTOBBIX

PCI'yJI}ILlHSl JKHU3HCHHOTO IIHKJIa KJIETOK

Opranusm Kak eIMHOE LIEN0e

0.5

j butmmorexa [JOK

];nénnorexa ﬂOK
https://m.edsoo.ru/7f418886

i bu6morexa [JOK

https://m.edsoo.ru/7f418886

bubmorexa [JOK
https://m.edsoo.ru/7f418886

7 butbmoteka [JOK

https://m.edsoo.ru/7f418886

Bnﬁnnore;caEOK :
https://m.edsoo.ru/7f418886

| Be6morexa IIOK

https://m.edsoo.ru/7f418886

https://m.edsoo.ru/7f418886

bubaunorexa [JOK
https://m.edsoo.ru/7f418886

Bﬁﬁnuorexa ITOK
https://m.edsoo.ru/7f418886

EHGJMOTeKa_LVIbK



https://m.edsoo.ru/7f418886
49 Txanu pactenuii. JJaGoparopaas 05 Br6miorexa LIOK
pabora «/3yuenne TKaHe# pacTeHHIH» ' hitps://m.edsoo.ru/7f418886
Txan# )XHBOTHBIX M YEJIOBEKA. But6morexa [JOK
50 Jlaboparopras paborta «M3ydenune 0.5 https://m.edsoo.ru/7f418886
TKaHeH )KHBOTHBIX)
Oprasbl. CHCTEMBI OPraHOB. bu6moteka [{JOK
51 Jlaboparopras pabora «3ydenue 0.5 https://m.edsoo.ru/7f418886
OpraHoOB L[BETKOBOI'O PACTEHHUS 1 7
bubmmoteka [[OK
52 Ormopa Tesnia OpraHu3MOoB 0 https:/m.edsoo.ru/7f418886
b R Eﬁ&morexa LIOK
53 JIBrokeHHe OPraHu3MOB 0 https://m.edsoo.ru/7f418886
. - Bnﬁmlmexa IIOK
54 Iluranue OpraHn3MOB 0 https://m.edsoo.ru/7f418886
55 [TuTaHue MTO3BOHOYHBIX KHBOTHBIX. 0 Bubmorexa LIOK
[TumeBapuTeIbHAsA CHCTEMA YEJIOBEKA https://m.edsoo.ru/7f418886
B R butimoreka [{OK
56 Jlbixanue opraHu3MoB 0 ' https://m.edsoo.ru/7418886
- JIbIXaHHE TIO3BOHOYHBIX KHBOTHBIX H 0  bubmorexa LHOK
GEheRE https://m.edsoo.ru/7f418886
7 bubinoreka [JOK
58 TpancropT BemecTB y OpraHusmMoB 0 https://m.edsoo.ru/7f418886
| 59 B Kpoaeuocuaﬂ;x;crema [O3BOHOUHBIX | 0 BuG.moTexa [OK




JKHBOTHBIX U qeno;éxa - hgt‘p' 7s://m.edsoo.fu?7f4l8886
butimorexa [JOK
60 Beijienenye y opraHu3MoB 0 https:/m.edsoo.ru/7f418886
- - VBnﬁjmorexa IHOK
61 3ammTa y OpraHu3MoB 0 https://m.edsoo.ru/7f418886
- - bubmmoreka [JOK
62 | Vimmymnasi crctema gernoBexa 0 https:/m.edsoo.ru/7f418886
63 PasapakuMOCTh U PeryJIsmus y 0 brbmorexa LIOK
OpraHH3MOB https://m.edsoo.ru/7f418886
I‘ymopansﬁéx peryﬁ:mna %] : bu6mmorexa [JOK
64 SHJIOKpUHHAs CHCTEMa )KHBOTHBIX U 0 https://m.edsoo.ru/7f418886
4eJioBeKa - ] ]
bubmuoreka [{OK
65 DopMBI Pa3MHOKEHHS OPraHH3MOB 0 https:/m.edsoo.ru/7f418886
- - Bn6;orexa [HOK
66 [lonosoe pasmmoxenue 0 * https:/m_edsoo.ru/7f418886
— — —
bubmoreka [JOK
67 Meiio3 0  https://m.edsoo.ru/7f418886
Faue;oreﬂea. O6pa3oBanue u bubmoreka IJOK |
pa3BUTHE I10JIOBBIX KJIETOK. https://m.edsoo.ru/7f418886
68 | Jlaboparopnas pabora « 3ydenune 0.5
| CTpOEHHS IIOJIOBBIX KJIETOK Ha
| ~ TOTOBBIX MHKpOIIpEnaparax» .
69 WUnmBAIyaTbHOE pa3BUTHE " bu6maorexa LIOK
OpraHA3MOB — OHTOTEHE3 https://m.edsoo.ru/7f418886




3axyaika OpraHoB U TKaHEH U3

Bnﬁ.rmorexail_IOK

ITpaktnueckas pabora «M3ydenue

70 A 1 0 https://m.edsoo.ru/7f418886
PocT u pa3BUTHE KUBOTHBIX. bubmmorexa LJOK

7 JlaGoparopnas pabora «BrisBienue 1 0.5 https://m.edsoo.ru/7f418886
TIPH3HAKOB CXOJICTBA 3apOIbIIIEH
MO3BOHOYHBIX JKHBOTHBIX)»

Pa3MHOKEHHE U pa3BUTHE paCTEHUH. bubmmorexa [JOK

7 JlaGopatopuas pabora «Ctpoenue 1 0.5 https://m.edsoo.ru/7f418886
OpraHoB Pa3MHOXKEHHS BBICIIIHX
pacTeHu»

- WcTopHs CTAHOBIEHHS H Pa3BUTHSA i 0 Euﬁj.momxa HOK
TeHETHKH KaK HayKd ttps://m.edsoo.ru/7f418886
OCHOBHBIE TOHATHS U CHMBOJIBI bubmmoTexa [JOK

74 reseruku. Jlaboparopnas pabora ) 0.5 https://m.edsoo.ru/7f418886
«JIpozoduna kak 06BEKT
TeHETHYECKHUX UCCIIeIOBAHUIN .
3aKOHOMEPHOCTH HaCIIe/I0OBaHH bubnuorexa [JOK
npu3HaKoB. MoHOrHOpHTHOE  https://m.edsoo.ru/7f418886

75 ckpenmuBanue. [IpakTiuueckas pabora 1 0.5
"H3yueHue pe3yabTaToB
MOHOTHOPH/THOTO CKpEIHBAHUS Y
npo3o¢us” A

76 [{HTONOrHYECKHE OCHOBI 1 0 5“6"'1‘0““3 HOK
MOHOTHOPHITHOTO CKpELIHBAHMS https://m.edsoo.ru/7f418886

- AHAIM3HPYIOLIEE CKPEIMBAHKE., { 0 E;IﬁJ.IHOTCKa [OK
HenomHoe 10MHHHPOBAHHE https://m.edsoo.ru/7f418886

78 JlurubpuHoe cKpeluBaHue. 1 0.5 bubnuoreka LJOK




pesyIbTaToB TUruOpHIHOTO
CKpEIUBAHUS Y IPO30(UIBD)

| https://m.edsoo.ru/7£418886

[TuTomornyeckue OCHOBBI

79 0
JUTHOPHIIHOTO CKpEeIHBAHHS

30 CuennenHoe Hacne0BaHHe 0
MIPH3HAKOB

81 XpomocoMHas Teopus 0
HaCJIeICTBEHHOCTH

' 82 I'enernka nona 0

83 I'enoTnn kak nenocTHas cucrema 0

84 I'eHeTHYECKHiT KOHTPOJIH Pa3BHTHS 0
PaCTeHHH, )KHBOTHBIX M Y€JIOBEKA

85 M3MeHuHBOCTS MpH3HAKOB. BHb! 0
H3MEHYUBOCTH

86 Momdukaunonnas H3MEHIHBOCTD 0
BapuanunonHblii psj u BapHanuoHHas
kpuBas. Jlaboparopuas pabora

g7 «Hcenenopanue 3aKk0HOMEpHOCTEH 0.5
MOIU(UKAIHOHHON H3MEHUYHBOCTH. ’
I[TocTpoenue BapualMOHHOTO psija U
BapHALMOHHOH KPHBO»

88 ['eHOTHIIHYECKAs! H3MEHYHBOCTD. 0

1 BPIGJIHOTC;(a [HOK
https://m.edsoo.ru/7f418886

| 7BH61m0Texa I[IOK
https://m.edsoo.ru/7f418886

bubmoreka [JOK
https://m.edsoo.ru/7f418886

bu6moreka [JOK

https://m.edsoo.ru/7f418886

bubmorexa [JOK

Buﬁnu:);rexa LHOK

https://m.edsoo.ru/7f418886

https://m.edsoo.ru/7f418886

hnﬁmmexa IIOK
https://m.edsoo.ru/7f418886

' bubmmotexa IJOK
https://m.edsoo.ru/7f418886

7Bﬂ6fm;rre1<ail_IOK

https://m.edsoo.ru/7f418886

BanuE)TeKa LIOK




KoMbuHaTHBHAS U3MEHUYHBOCTE

MyTaunoHHas H3MEHYHBOCTb.
IIpakTryeckas pabota « MyTauuu y

https:/}m.edsoo.ru/?f4 i8886

bu6moreka [JOK
https://m.edsoo.ru/7f4 18886

89 0.5
Apo30(uIIEl (Ha TOTOBBIX
MHKpOIIpernaparax)» i
3aKOHOMEPHOCTH MYTALHOHHOTO bu6moreka [JOK
90 nporecca. JIUreHeTHKA H 0 https://m.edsoo.ru/7f418886
SMHUTeHOMHUKA
['enetuxa uenoseka. [IpakTHueckas bu6bmiorexa [JOK
91 pabora «CocTaBieHne U aHAIU3 0.5 https://m.edsoo.ru/7f418886
POIOCIOBHOW» 4
- bubmorexa [JOK
92 MeToibl MEeIMIHHCKON FEHETHKA 0 https://m.edsoo.ru/7f418886
3HaYeHHE METMITHHCKON NTeHETUKH B bubmmorexa [JOK
93 NPEOTBPALLICHHHN U JICYEHUH 0 https://m.edsoo.ru/7f418886
TeHEeTHYECKUX 3a00JIeBaHUM YeIoBeKa A
OCHOBHBIE TOHATHS CEJICKIIHH. bubmioreka [IOK
o4 Jlaboparopuas paGora «M3yuenne 0.5 https://m.edsoo.ru/7f418886
COPTOB KYJIbTYPHBIX PACTCHHH H
NOPOJT IOMALITHHX JKHBOTHEIX) ‘
MeTop! cenekunoHHOM paboThI. ‘ bubmoreka LIOK
95 JlaGoparopuas pabora «A3yuenue 0.5 https://m.edsoo.ru/7f418886
METOJIOB CEJIEKIIUH PAaCTEHHI» |
B JlocTHKEHHS CeleKIMN pacTeHH 1 bubmoteka IJOK
96 *uBOTHBIX. [IpakTHyeckas pabora 0 https://m.edsoo.ru/7f418886
«IlpuBHBKa pacTeHHi»
Coxpanene, H3y4eHue u bubmiortexa LJOK
' 97 HCIIOJIb30BAHUE T€HETHYECKUX 0 https://m.edsoo.ru/7f418886

| pecypeon




Buorexnonorus xak HayKa H oTpaciib

butmorexka [[OK

npousBojacTsa. [Ipaktuyeckas pabora https://m.edsoo.ru/7f418886
98 1 0 0.5
«H3yuenne oObexTOB
O6HOTEeXHOIOTHIY
99 OCHOBHEIE HANpPaBJICHHS Y 0 0 brbmmorexa [TOK
CHHTETHYECKOH GHONOTHE https://m edsoo.ru/7f418886
bubmmotreka [JOK
100 XpoMOcOMHasi ¥ FeHHast HHXEHEPHUsI 1 0 0 https://m.edsoo.ru/7f418886
Bu6miotexa [IOK
101 Memunusackre GHOTEXHOIOTHH 1 0 0 https:/m.edsoo.ru/7f418886
7Pe3epanmg 7yp7017c.7 IToBropenue,
102 2 1 0
obobuenne, cucTeMaTH3aIHs 3HAHMIH |
OBIIEE KOJIMYECTBO YACOB I10 102 5 13.5

[TPOTPAMME




11 KJIACC

https://m.edsoo.ru/7f418886

Konuqe_tjljgo 4aCoB 7 i f-)nekrpounue
Ne JlaTa uHdpoBbIie
Tema ypoka Kontponensie | Ilpakruueckue
n/n Bcero H3y4YeHHusi  oOpa3oBarejbHBbIE
paborTsl pa6oTsl
pecypceel
7 o bubnuorexa ].IOK
Osomonnonnas reopus Y. lapeuna 1 0 0 https://m.edsoo.ru/7f418886
JIBHKYIIIHE CHIIBI BOJTIOHHA BHIOB I10 1 0 0 bubmorexa IOK |
Y. Jlapsuny https://m.edsoo.ru/7f418886
bopr6a 3a cymcémosarme, bubmorexa I{OK
€CTEeCTBCHHBIA U HCKYCCTBEHHBIMH 1 0 0 https://m.edsoo.ru/7f418886
oTbop L o N N
DOopMHPOBAHKE CHHTETHYECKOM { 0 0 bubmmorexa [IOK
TEOPHH YBOJTIOMHH https://m.edsoo.ru/7f418886
OTarbl SBOJIOLHOHHOIO MpoIecca: 1 0 0 bubmorexa [OK
MHKDPOIBOJTIOLIAS H MAKPOIBOJTIOHS https://m.edsoo.ru/7f418886
[lomynsius — snemMenTapHas equHAIA 1 0 0 bubmorexa [JOK
I—— https:/m edsoo.ru/7f418886
3ax<;x; reHe;ecrcorc; paBHOBecHs JIX. Bubmorexa [IOK 1
- Xapau, B. BaiinGepra. JlaGoparopuas 1 0 0.5 https://m.edsoo.ru/7f418886
pabota «BEIsIBIeHHE H3MEHYHBOCTH Y '
ocobeit 0JIHOTO BH1a» - i B ) |
butmoreka [JOK
DnemeHTapHBIe (PAKTOPBI IBOJTIOIHHA 1 0 0




bubmaorexa [JOK
9 ?&?ﬁﬁg?:m?m 1 0 0 https://m.edsoo.ru/7f418886
io Murpauun. W3osmmu nomy isaii: ' o 0 BH6’.m°mKa LOK
reorpajuyeckas, buonorngeckas htps://m.edsoo.r/7f418886
i1 EctecTBenuBIi 0T60p — ; . g EHGJTHOTCKa LIOK
HaNpaB/ISIOMHI (HaKTOp IBOTIOMHH ttps://m.edsoo.ru/7f418886
bubmuoreka [JOK
12 [Tonosoii oT60p 1 0 0 https://m.edsoo.ru/7f418886
ITpucnoco6ieHHOCTS OpraHU3MoB Kak bubmorexa [JOK
pe3yIbTaT MHKPOIBOJIIOLHH. https://m.edsoo.ru/7f418886
13 Jlaboparopuas paGora «3yuenue 1 0 0.5
apoMop(}030B ¥ HAMOANANTALAN y
pacTeHHH U )KHBOTHBIX»
ITpumepsl npucnocobiennit y bubmoreka [JOK
OpraHu3MoB: MOP(HOJIOrHYECKHE, https://m.edsoo.ru/7f418886
¢busmonornyeckue, OHOXUMHYECKHE,
14 1 0 0.5
nosenenyeckue. Jlabopartopaas pabora
«ITpucnocobnenust OpraHu3MOB H HX
| OTHOCHTEJIbHAs [1€1eCO06PasHOCThY )
Bu, ero kputepuu u cTpyKTypa. bubmiorexa [JOK
15 JlaGopatophas pabora « CpaBHeHHe I 0.5 https://m.edsoo.ru/7f418886
BHJIOB 110 MOpdoiorugeckomy
| KPHTEPHIO» ]
bubmoreka [[OK
16 CrpykTypa Bizia 1 0 0 https://m.edsoo.ru/7f418886
|
17 Bunoobpaszosanue kax pesymbrar |1 0.5 0 l bubmioreka [IOK




MHKPO3BOIIOITAHA

https://m.edsoo.ru/7f418886

8 CBSI3b MHKPOSBOJIIONHH H . bu6morexa [TOK
AMUIEMHOJIOTHA https://m.edsoo.ru/7f418886
Maxkpoasosronus. - bubGimoreka HOK ]

19 [laneoHTONOrHYECKHE METO BT 1 https://m.edsoo.ru/7f418886

~ H3yYeHHS SBOIIOIAHA L

20 Broreorpapuueckue METOIBI H3yYCHHUS i bubimorexa IIOK
9BOJIOLHHA https://m.edsoo.ru/7f418886
OMOpHOIIOTHYECKHE H CPABHHTEIBHO- bubmoreka I.IOI& 7

21 MOp(oNOruYecKiue METOAbI U3y YCHUS 1 https://m.edsoo.ru/7418886
3BOJIIOLHMH | B ‘ B
MoekynsipHO-reHeTHYECKHE, Bu6moreka IIOK

22 OHOXMMHYECKHE H MaTeMaTHYeCKHe 1 https://m.edsoo.ru/7f418886
METO/IbI M3y YeHHs IBOIIOHHA

bubmoreka [JOK ‘

23 OO0mue 3aKOHOMEPHOCTH 3BOJIOIUA 1 https://m.edsoo.ru/7f418886

24 AJlanTHBHAS paHaLHs. ; bubmuorexa IJOK
HepaBHOMEPHOCTH TEMITOB IBOIOIHH https://m.edsoo.ru/7f418886

25 Hay4Hble rHIIOTe3bI IPOUCXOKICHHA ] bubmmoreka [IOK
XHU3HH HA 3emie https://m.edsoo.ru/7f418886

2% JloHay4HbIe TIPEICTABICHHS O , bubmmoreka [JOK
3apOKICHHH JKH3HU [ https://m.edsoo.m/7f4]8886

57 OCHOBHBIE 3TANbl HEOPrAHHYECKOMH 1 - bubmoteka [JOK
IBOJIIOLIHHA https://m.edsoo.ru/7f418886




28

29

30

31

32

33

' 34

35

36

37

I'unoTe3s! 3apoKICHHS KAZHHA

Hcropus 3emim u MeTOIBI €€
u3yyenus. Jlaboparopras pabora
«H3ydenne u onucaHne HCKONAeMbIX
OCTaTKOB JIPEBHUX OPIaHU3MOB)

HavaneHble Tans opranngeckoit
3BOIIOLHH

DBOIOLHS 3yKAPHOT

OCHOBHEI€ ATallbl YBOTIOIHH
pactuTenbHOro mupa. [Ipaktnyeckas
pabora «M3yuenne ocobeHHOCTEH
CTPOEHHS PACTEHU Pa3HBIX OTJIENIOB

OCHOBHBIE 3TAlbl BOJIIOLIUU
KHBOTHOTO MHpA

OBomonus KXuBOTHBIX. [IpakTHyeckas
pabota «M3yuenune ocobeHHOCTE!H
CTPOCHHS O3BOHOYHBIX )KABOTHBIX)

Pa3BuTHe XH3HM Ha 3eMIle 110 2pam U
nepHoaaM

MaccoBble BoIMHpaHAS —
9KOJIOTHYECKHE KPH3UCHI IIPOILIOro

CoBpeMeHHBIH SKOJIOrHYECKUil KPH3KC,
€ro 0co0eHHOCTH

Bubmorexa [{OK
0 https://m.edsoo.ru/7418886
bubmmoreka LIOk
0.5 https://m.edsoo.ru/7f418886
bubmoreka LIOIZ a
0 https://m.edsoo.ru/7f418886
- bubtmoTreka [JOK
0 https://m.edsoo.ru/7f418886
N bubmorexa [JOK
0.5 https://m.edsoo.ru/7f418886
Bu6mmotexa [IOK
0 https://m.edsoo.ru/7f418886
| : Bubmorexa LIOK
0.5 https://m.edsoo.ru/7f418886
_ butmiorexa [JOK ‘
0 https://m.edsoo.ru/7f418886 |
| - | Bﬁ_GJmomka L{OKf
| 0 https://m edsoo.ru/7f418886
\
— —l T e ———— =
‘ 0 bubanoreka [JOK




B * I https://m.edsoo.ru/7f418886
18 CoBpeMeHHas CHCTeMa OPTaHHYecKOro 0 0 Bubmmotexa [IOK
HpoIwLToro https://m.edsoo.ru/7f418886
39 OCHOBHBIE CHCTEMAaTHYECKHE IPYIIIIBI 0 0 brbmiorexa [IOK
OPraHH3MOB https://m.edsoo.ru/7f418886
B bubmuoreka IJOK
40 AHTpPOIIOJIOTHS — HAayKa O 4YeJIOBeKe 0 0 https://m.edsoo.ru/7f418886
41 Pa3BuTHE npecTaBIeHuit 0 0 0 bubnmorexa [OK
[POHCXOKICHHH HelI0BEKa https://m.edsoo.ru/7f418886
B MecTo genoBexa B cngreme bubmmorexa [JOK
opranuyeckoro mupa. Jlaboparopuas https://m.edsoo.ru/7f418886
42 pabora «M3yuenne ocobeHHOCTEH 0 0.5
CTPOEHHS CKeJIeTa YeJIOBeKa,
| CBA3AHHBIX C IIPIMOXOXKICHHEM) B 7 -
butbmmotreka [[OK
43 JIBIXKymue CHIbl aHTPONIOreHesa 0.5 0 https://m.edsoo.ru/7f418886
7 CooTHOIIEHHE GHOJIOTHYECKUX H 7 bubimorexa iIOK
44 COLMAIbHBIX (haKTOPOB B 0 0 https://m.edsoo.ru/7f418886
aHTpOIOTeHe3e . B ] - _y
bubmmoreka [[OK
45 OcHOBHBIE CTaUHU aHTPOINIOTEHE3a 0 0 https://m.edsoo.ru/7f4 18886
- - - BHG:IIH(;Kaqu)K ]
46 IlaneoreneTnka u maneoreHOMUKA 0 0 ' https://m.edsoo.ru/74 18886
|
4] Bomonus COBPEMEHHOT'0 YeI0BEKa J 0 0 ' bubmoreka LIOK




48

https://m.edsoo.ru/7f418886

Yenosegeckue packl. [Ipaktuyeckas
pabota «M3yueHune 3K0JIOrH9ecKux
ajlanTanui YeJI0BeKa»

49

50

MC)KI[PICHPIIU!HH&DHHC METOAbI
AHTPOMNOJIOTHH

0.5

bubmoreka LIOK
https://m.edsoo.ru/7f418886

bubmuorexa [JOK
https://m.edsoo.ru/7f418886

3apo>1<11em1e H PasBHTHE 3KOJIOTHH

51

Metozer sxonoruu. Jlaboparopruas
pabora «3ydeHne MeTOI0B
SKOJIOTHYECKUX UCCIIe/IOBAHUIY

54

55

3HaYeHHE IKOJIOTHYECKUX 3HAHUIA st
9€JIOBCKa

0.5

OKonoraueckue GpakTopu

Abunotuydeckue dpakropsl. CBeT Kak
9KOJIOTHYECKHH (akTop.
Jlaboparopnas paboTa «BeisiBienue
IPHCTIOCOOICHNH OPraHu3MOB K
BIIHSTHHIO CBETa»

Abuorngeckue GpakTopsl
Temnepatypa Kak 3KOJOrHYECKU il
daxrop. JlaboparopHas paGora
«BrisBrenue npucnocobueHui
OpPraHU3MOB K BIUSHHIO
TEMIIEpaTy pbi»

0.5

bubmoreka [JOK
https://m.edsoo.ru/7f418886

Bngj;norexa I[IOK
https://m.edsoo.ru/7f418886

bubanorexa [[OK
https://m.edsoo.ru/7f418886

Bnénnomxa [HOK
https://m.edsoo.ru/7f418886

i bubmuoreka [JOK

https://m.edsoo.ru/7f418886

0.5

bubimoreka [[OK
https://m.edsoo.ru/7f418886




P — cbax'ropm: BrakaocTs

KaK 3KOJIOTHYeCKHi (hakTop.

butmmoreka IJOK
https://m.edsoo.ru/7f418886

56 Jlabopatopras paborta 1 0 0.5
«AHaToMu4ecKne 0COOEHHOCTH
pacTeHHii H3 pasHbIX MECT OOHTaHH) ] . o
bubmoreka IJOK
57 Cpetbl oG TaHHs OpraHu3MOB 1 0 0 https://m.edsoo.ru/7f418886
bubmoreka [JOK :
58 Buonoruyeckue purmb 1 0 0 https:/m.edsoo.ru/7f418886
- . Bu6motexa LIOK
59 Xu3nennsie GopMBI OpraHu3MoB 1 0.5 0 https://m.edsoo.ru/7f418886
- . o — Bnﬁgorexa IHOK
60 broruueckue pakTopsl 1 0 0 https:/m.edsoo.ru/7f418886
3HageHne OHOTHYECKHX : a - bubmotexa IJOK N
61 B3aUMOJIEWCTBUHN JUISl CYIIECTBOBAHHS 1 0 0 https://m.edsoo.ru/7f418886
OpraHH3MOB B Cpe/ie OOUTanus! |
& DKOJIOrMYECKHE XapaKTEPUCTHKH ¢ 0 0 bubanorexa [IOK
Toy NSIHH | https://m.edsoo.ru/7f418886
OcCHOBHBIE ITOKA3aTe N MOy JIAIHH: bubnunorexa [JOK
63 YHCIIEHHOCTD, INIOTHOCTh, BO3PACTHASI 1 0 0 https://m.edsoo.ru/7f418886
H TONoDaR CIPYRIYPA - = N | — —
OcHOBHbBIE NOKA3aTe N MOITYJIAIHH: bubmmorexa [JOK
64 POXKIAEMOCTB, IPHPOCT, TEMIT POCTa, 1 0 0 https://m.edsoo.ru/7f418886
CMEPTHOCTB, MUTPALlUH I B PR 7 -
|65 Konoruyeckas CTpyKTypa nomyusud | | 0 0 bubmmorexa [TOK |



66 JlvHaMHKa NOMYJISIHA B €€ peryJisius 0 0

67 KpuBsie pocra uncieHHOCTH 0 0
nonyasuuu. KpuBble BEDKHBaHUS
OKoJIorHYecKas HUIIA BHA.

68 JlaboparopHas paborta 0 0.5
«IIpucrniocobienns ceMsiH pacTeHHH K '
pacceseHUuIoN B

69 Bun xak cucrema nomynsimii 0 0

70 3aKOHOMEPHOCTH NOBEJICHUS U 0 0
MHIPALHF KUBOTHBIX

71 CoobmecTBO OpraHu3MoB — OHOLIEHO3 0.5 0

S E— . = |

72 DKOCHCTEMA KaK OTKPHITas CHCTEMA 0 0

|
73 Kpyroeopor BemiecTB U moTOK SHEPruu 0 0
B 9KOCHCTEME
— S| ; —— |
74 OcHOBHBIE MOKa3aTeIM HIKOCUCTEMBI | 0 0
75 DKOJIOTHYECKHE [THPAMHIBI 0 0

Bu6maorexa [IOK

https:/m.edsoo.ru/7f418886

I;IGJIKOTeKa LIOK
https://m.edsoo.ru/7f418886

bubmorexa I_IOKV
https://m.edsoo.ru/7f418886

bubmorexa [JOK
https://m.edsoo.ru/7f418886

BH6J‘[;10TCKa [HOK
https://m.edsoo.ru/7f418886

BH6]_IHOTeKa [IOK
https://m.edsoo.ru/7f418886

https://m.edsoo.ru/7f418886

bu6bmmoreka [JOK
https://m.edsoo.ru/7f418886

bubmmoreka [JOK
https://m.edsoo.ru/7f418886
‘BuGmrorexa 1IOK
https://m.edsoo.ru/7f418886

bubmmoreka LlOKV
https://m.edsoo.ru/7f418886




6uochepsr

[ Bu6mmoreka I[JOK
76 M3menenus coobmecTB — CyKIeccHu 0 0 https://m.edsoo.ru/7f418886
Hl;npom;é 9KOCHCTEMBI. DKOCHCTEMBI bubmorexa [JOK
77 03€p U peK. DKOCHCTEMBI MOPEH 1 0 0 https://m.edsoo.ru/7f418886
OKeaHOB )
TIpHpoIHEIe 3KOCHCTEMBI. DKOCHCTEMBI bu6moreka [IOK
0.5 0 ;
78 A | https://m.edsoo.ru/7£418886
bu6morexa [IOK
79 AHTPONOT€HHbIE YKOCHCTEMBI 0.5 0 https://m.edsoo.ru/7f418886
Y;)Eioaxocucre@. ITpakTHyeckas 7 bubmoreka [JOK .
80 pabota «M3ydenne u onucanue 0 0.5 https://m.edsoo.ru/7f418886
ypOO3KOCHCTEMED 7 - -
3akoHOMepHOCTH (POPMHUPOBAHHS bubmiorexa [IOK
81 OCHOBHBIX B3aHMO/I€HCTBHIA 0 0 https://m.edsoo.ru/7f418886
OpPraHu3MOB B 9KOCHCTEMAX B
Mexanu3mbl BO31eHCTBHS 3arpsa3HEHHIH bubmorexa IIOK
82 Pa3HBIX THIIOB Ha CyOOpraHu3MeHHOM, 0 0 https://m.edsoo.ru/7f418886
OpraHu3MEeHHOM, TOITYJIAIIMOHHOM H
9KOCHCTEMHOM YPOBHSX -
%3 Buocdepa — obmennanerapras 0 0 bubmorexa [JOK
oBosionss e https://m.edsoo.ru/7f418886
g4 Yuenue B. U. Bepuazckoro o 0 0 bubmorexa [JOK
6uocdepe https://m.edsoo.ru/7f418886
3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmotexa [IOK
85 0 0 https:/m.edsoo.ru/7f418886




KpyroBopoTs! BemecTs u
OHOreoXUMHUYECKHE IHKITBI

94

95

96

OHOMBI CyIIH

3onanbHOCTH GHochepsl. OCHOBHBIE

YeroiunBocts 6uocdeps

0.5

bubmoreka [JOK
https://m.edsoo.ru/7f418886

bubmoreka IJOK
https://m.edsoo.ru/7f418886

bubmorexa [JOK
https://m.edsoo.ru/7f418886

IKOJIOTHYECKHE KPH3HUCHI B X
IPWYHHEI

BosneiicTeue genopeka Ha Guocdepy

AHTPOIIOI€HHOE BO3/IEHCTBHE HA
PacTHTEIbHBIA U )XUBOTHBIA MUD

Oxpana npupoap!

OCHOBHBIE IPHHIUITBI YCTOHYHBOTO
Pa3BUTHS YEJIOBEYECTBA H IIPUPOIBI

PanuonanbHOe NpHPOIONONBE30BaHKE
CoXpaHeHHe OHOJIOrHYecKoro
pa3Hoobpazus 3emiH

Ob6o6menue no teme
«MHKpO3BOIIIONHMS B €€ pe3yJIbTaTh)

Obobmenne no teme
«Makpo3BOJIIOLIUS U €€ pe3yJIbTaThb»

Hu

0.5

0.5

Bnﬁ.rmorexa LIOK
https://m.edsoo.ru/7f418886

Bu6moreka [JOK
https://m.edsoo.ru/7f418886

butmmoreka [JOK
https://m.edsoo.ru/7f418886 |

bubimoreka [JOK
https://m.edsoo.ru/7f418886

Bu6miotexa LIOK |
https://m.edsoo.ru/7f418886

| Bu6moTexa LIOK

Bubmoreka [JOK

bubmoreka [JOK
https://m.edsoo.ru/7f418886

https://m.edsoo.ru/7f418886

https://m.edsoo.ru/7f418886




[TPOC'PAMME

T ] O606menue mo Teme Bu6moreka LIOK
97 «ITpoucxoxeHne H pa3BUTHE KHU3HH 1 0 0 https://m.edsoo.ru/7f418886
Ha 3emuie» - -
O6o6menne mo Teme Bub6imorexa LIOK
98 «ITpoucxox/eHue YemoBeKa — 1 0 0 https://m.edsoo.ru/7f418886
aHTPOIIOTEHE3» B ¥ )
O606menne mo Teme «DKonorust — Bubmmoreka [{OK
99 HayKa O B3aMMOOTHOMIEHUSX 1 0.5 https://m.edsoo.ru/7f418886
.| opraHH3MOB» B
100 O606menne o Teme «OpraHu3Msl 1 i 8 g bubmotexa [IOK
cpeza oOHTaHU» https://m.edsoo.ru/7f418886
101 O606mmenune 1o Teme « IKOIOrUs ] 0 butimorexa [{OK
BHJIOB H HOITYJISIIHIA» https://m.edsoo.ru/7f418886
102 O6o6menne no Teme «buocdepa — 1 " but6mmorexa [JOK
rio0anbHas 3KOCHCTEMA) https://m.edsoo.ru/7f418886
OBIIEE KOJIMYECTBO YACOB I10 102 5 e




