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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydyeOHomy mnpeamery "buornorus" (mamee - Ouosorus) Ha
YPOBHE cpeaHero oOiiero oopa3zoBaHus pa3paboTaHa Ha ocHOBe dDenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccutickoit denepanumny,
dI'OC COO, Konnenuuu mpenojaBaHus ydeOHOro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUN (PenepaabHoil paboueit mporpaMmMbl BOCIIUTAHHUS.

VYuebnbiii npeamer «buonorusy yrayonéaHoro ypoBHsS u3ydeHws (10-11
KJIACCHI) SIBIISIETCS OJHUM W3 KOMITOHGHTOB MpeaMeTHOW obnactu «EcTtecTBeHHO-
HayuHble mpeameTsl». CormacHo mnonoxeHusm OI'OC COO npodunbHble
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIriayOJEHHOM YpOBHE, SIBIISIIOTCS CIIOCOOOM
muddepeHnmanmn  00ydeHUs Ha YpPOBHE CpPEIHEro oO0mero oOpa3oBaHUS U
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIUM, CPEIHUM
o01IuM, cpeHUM MPodeCCUOHATIBHBIM U BBICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHUX YYEOHBIX TMPEIMETOB JODKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE pelieHne o0pa30BaTENbHBIX, BOCIUTATEIbHBIX W Pa3BUBAIOLIUX
3a/1a4, CBSI3aHHBIX C MpodopUeHTAIUECH OOyYalomMUXCsl W CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOM OOJaCTH HAy4YHOTO 3HAHMS, CBS3aHHOTO C OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CITOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma 1o yueOHOMY mpeamety "buonorus" ma€r mpenacraBieHue o
Hea W 3ajladyaXx M3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOiaéHHOM
YpOBHE, ONpeIeIisieT 00s13aTeNIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, €T0
CTPYKTYPUPOBAaHHME IO pa3fenaM U TeMmaM, pachpeleleHue 10 Kiaccam,
PEKOMEHIYeT MOCIeAOBATeIbHOCTh HM3YyYEHHUsS Y4YeOHOro Marepuana c y4EToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€M, JIOTMKKM Y4eOHOro IMpoiiecca,
BO3PACTHBIX OCOOEHHOCTEeH oOyuaromuxci. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIUMIT TPEEMCTBEHHOCTH C M3y4YeHHEM OWOJOTUM Ha YpPOBHE
OCHOBHOrO  oOmiero  oOpasoBaHusi, Ojarogapss 4emMy MpOCMaTpUBaeTcs
HAIMpaBJICHHOCTh HA  TIOCIEAYIOIIee  pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIICHUSI, TPEJCTABICHUNH O 3I0pOBOM 00pa3e »KU3HH, Ha
BOCIHUTaHUE OEPEKHOrO OTHOUIEHUS K OKpYXKawmled npupogHoi cpeae. B
porpaMmme o OMOJIOTMHU TaKkKe MOKa3aHbl BO3MOKHOCTH Y4€OHOTO IpeaMeTa
«buonorusiy B peammzaruu  TpeboBanmit  PI'OC COO k mMIaHUPYEMbBIM
JUYHOCTHBIM, METallpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOyYeHHUs U B
GbopMHpOBaHUM OCHOBHBIX BHUJOB y4€OHO-TIO3HABATEIHHON  JEATEIHHOCTU
OoOydJarommxcsi MO0 OCBOCHHUIO COJIEpKaHUsI OMOJIOrMYECKOro oOpa3oBaHUs Ha
YPOBHE CpPEeHET0 00I1Ier0 00pa30BaHUsI.

VYyebOnslii npeamer «buonorus» Ha ypoBHE CpeaHEro oOmero oopa3oBaHUs
3aBepIaeT OMOJIOrMYecKkoe oOpa3oBaHME B IIKOJE W OPHUEHTHPOBAH Ha



pacimimpeHre U yriayOsjeHue 3HaHMM OOyYaromMXcsi O >KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OMOoJIoTuH, 3MOpPUOJIOTMM W OUOJIOTHUU Pa3BUTHS,
TeHETHKH, CEJICKIIUU, OMOTEXHOJIOTUH, IBOJIOLIMOHHOTO YUEHHS U SKOJIOTHUH.

N3yuenue yueOHOro mnpenmera «buosnorus» Ha yriyOJ€eHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOJTOTOBKY OOYYAIOMIMXCS K MOCIEIYIOUIEMY MOJIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHHUsT B  By3aX W OpraHu3alUsiX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COJEp>KaHUS COCTABIISIET CUCTEMa
OMOJOTUYECKUX  3HAHUW, TOJYYEHHBIX IMPU  HM3YYCHUH  OOydarouuMucs
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eloB OMOJIOTMH HAa YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kiaccax 3T 3HaHHUS MOJMy4YaloT pa3BUTHE. Tak,
pacimiMpeHbl U YriIyOJieHbl OMONOrMYecKhe 3HAHUS O PACTEHUSAX, >KHUBOTHBIX,
rpubax, OakTepusAx, OpPraHMU3ME 4YeIOBeKa, OOLIMX 3aKOHOMEPHOCTSIX IKHU3HHU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEIEHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPUEHTUPHI VIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpauus OHOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TMOTYYCHHBIMU OOYYAIOIIMMHUCSA TPU H3YYCHUU
$u3KKHN, XMMHHU, Teorpaduu 1 MaTEMaTUKH.

CtpykTypa mporpammbl 1o yudeOHoMmy TmpeameTy "buonorus" orTpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUMOHHBI MOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4yalOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€PHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3allH, IBOJIOLMN OPraHUYECKOT0 MUpa Ha 3eMJle,
COXpaHEHHUs OHMOJOTMYecKOro paszHooOpasust miaHeTsl. Tak, B 10 kmacce
U3y4YalOTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOMW OHOJOTHHM, 3MOPHOJIOTHH U
OMOJNIOTMM Pa3BUTHS, TEHETUKU U CENEKLUWH, OMOTEXHOJIOTMH U CHUHTETUYECKOU
OMOJIOTMH, AKTYaJIU3UPYIOTCS 3HAHUS OOydYaromMXCs MO OOTaHHMKE, 300JI0THH,
aHatoMuu, Qusnonoruu uenoBeka. B 11 kjacce u3ydaroTCs HBOIIOLUOHHOE
y4€HUE, OCHOBBI KOJIOTUU U yueHue o ouocdepe.

VYueOnniii npeamer «buonorus» npuszBaH  00€CHEUUTh  OCBOCHHE
o0yJarouMHUCcs: OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WAEH, IPUHIUIIOB U MIPABUIL,
JIe)KaIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpa3suM M OCOOEHHOCTSX KIIETKH, OpraHu3Ma, MOMyJIsSIuH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIMINXCS HAYYHBIX JOCTHKCHHSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIIAIHBIX aCIEeKTaxX OMOJOTHYecKuX 3HaHuM. s
pa3BUTUSL M TOJJEPKAHUS MHTEpeca OOydaroluxcs K OHOJOTHMH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOT0 MaTepHalia B COACpKaHUHU MPOTrpaMMbl
1o OMOJNIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS U PA3BUTHSA
TOM WM MHOW oO0nacTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOeKHBIX
yU€HBIX B pellIeHNE BaXKHEHUIIINX OMOJIOrMUECKUX U SKOJIOTHUECKUX MPOOIeM.



Lenb uzydenus yuebHnoro npeamera «buonorus» Ha yrinyoaéHHOM ypoBHE —
OBJIQZICHHME  OOYy4alOUMMHUCS  3HAHUAMHU O  CTPYKTYPHO-(YHKIMOHAJIBHOU
OpraHM3allMd JKHUBBIX CHCTEM pa3HOTO paHra U MNpPUOOpETeHHuEe yMEHUH
UCIIOJIb30BaTh 3TH 3HaHUA B (JOPMHUPOBAHMM MHTEpEcCa K ONpeeiIEHHON o0iacTu
npohecCHOHANBPHOM JESTENIbHOCTH, CBS3aHHOM ¢ OWONOrHel, WM K BBIOOPY
y4e0OHOT0 3aBeICHUS AJI POAOHKEHHUS OMOIOTHYECKOTO 00pa30BaHUsl.

JlocTkeHne 1enu Uu3ydeHus ydeOHoro mnpenMera «buonorus» Ha
yIIyOIEHHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIIEIYIOIINX 3a1au:

OCBOEHHE 00YyYaroIMMHUCA CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHUSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHHHM, MHOTOO00OpPa3sMM M OCOOEHHOCTSAX OHOJOTMYECKUX cHCTeM (KJIeTKa,
OpraHu3M, MONYJIALHS, BU, OMOreOLEeH03, Onocdepa); O BHIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTUH;

O3HAaKOMJIEHHE OOy4aroluxcs € METOJaMHU [O3HAaHUS KUBOW MPHUPOJBIL:
UCCJIEIOBATEILCKUMU  METOJIaMU  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHON H
KJIETOYHOM OHMOJIOTMH, 3MOpUOJIOTMM W OWOJIOTMM pPAa3BUTHS, TEHETUKH H
CEeJIEKIIMM, OWOTEXHOJOTUH M CHUHTETUYECKOM OHOJOruM, NaJ€OHTOJIOTHUH,
JKOJIOTUM);  METOJAaMU  CaMOCTOSATEIbHOIO  TMPOBEAEHUS  OMOJIOTMYECKUX
UCCIIeJIOBaHUM B JsabopaTopud U B THpupoje (HaONoIeHuEe, H3MEpEHue,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIAJICHHE OOYyYalOMMHUCA YMEHHUSMH: CAMOCTOSITEIbHO  HAaXOJWTh,
aHaJIM3UpPOBaTh W MCIOJIb30BaTh OMOJOTMYECKYIO HH(OPMALNIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHMBOJMKOMW; YCTAHABIUBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM W  COLUMAJIbHO-3KOHOMUYECKHMMH U  3KOJIOTHYECKUMU
npo0jemMaMu 4YeJIOBEYECTBA; OLIEHMBATh MOCIEJICTBUS CBOEU AEATEIBHOCTH IO
OTHOILICHUIO K OKpY’KaroIled NpUpogHON cpene, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIOJICH; OOOCHOBBIBAaTH M COOJIIOJATh  MEphI
nporiIakTUKA WHOEKITMOHHBIX 3a00JIeBaHUM, TIPAaBUIa MOBEJCHUS B TIPUPOJE U
oOecrieyeHus 0€30MaCHOCTH COOCTBEHHOM MKU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~MNPUPOJHOTO M  TEXHOIEHHOTO  XapaKTepa; XapaKTepU30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYHArOUIUXCSl UHTEIJIEKTYalIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM
B IIPOIIECCE 3HAKOMCTBA C BBLIAIOUIUMHUCSA OTKPBITHSIMU M COBPEMEHHBIMH
UCCIICIOBAaHUSIMH B OMOJIOTMH, pEUIaeMbIMU €10 MpoOJIeMaMu, METOA0JIOTHeH
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IPOBEICHHUS DKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHUM, pelIeHus] OMOIOrHYEeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
00OBEKTOB U MIPOLIECCOB;



BOCIIUTAHHUE y O0YYarOMIMXCSl IIEHHOCTHOTO OTHOUICHMSI K JKUBOM MPUPOJE B
LEJIOM U K OTJIENIbHBIM €€ 00beKTaM U SIBJIICHUAM; (DOPMUPOBAHUE IKOJIOTUUYECKOM,
IFeHEeTUYECKOM TIpaMOTHOCTH, OOIEH KyJIbTypbl TOBEACHHS B  IPUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHre  OOy4YaroMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAIIBHOM
MPUPOAOIOIL30BaHUN (COOJIO/IEHHE TpaBUJI TOBEIECHUS B MPHUPOJIE, OXpaHb
BUJIOB, SKOCUCTEM, OMoc]ephl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXXammux Joned (cobmoneHuss Mep NpoPHUIAKTUKH — 3a00JIeBaHHM,
oOecrieueHne 0OE30MaCHOCTH >KU3HEACSITEIbHOCTH B UPE3BBIYAMHBIX CHUTYaIlHsIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUIM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YyCIOBUW Ui  OCO3HAHHOrO  BbIOOpa  OOydaronUMUCs
VHIMBUTyaJIbHOU oOpazoBaTeIbHON TPaeKTOPHH, CrocoOCTBYIOIIEH
NOCJIEAYIONIEMY TPOPECCHOHATIBHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
WH/IMBHU1yaJIbHBIMU UHTEPECAMU U IOTPEOHOCTSIMH pErroHa.

OO1iee yKMcao 4yacoB, OTBEACHHBIX HAa M3Y4YEHHE OMOJIOTMHU Ha yriyOJeHHOM
YpOBHE CpeaHero obmiero oopa3oBanus, coctaisier 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezemio0), B 11 ximacce — 102 yaca (3 yaca B HEZIEIIO).

OT060p OpraHm3alMOHHBIX (OPM, METOIOB U CPEACTB OOY4YEHHsS] OMOIOTHU
OCYILECTBISIETCS C YY4ETOM CHELM(PUKU €ro COoAepKaHWs M HalpaBICHHOCTH Ha
OPOAODKEHHE OMOJIOTMUECKOro 00pa30BaHHMA B  OpPraHU3alUAX CpPEAHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

O0s13aTenbHbIM yCIIOBUEM NPU 00yYEeHUU OMOJIOTHH Ha YTiyOJE€HHOM ypOBHE
SBJIIETCSL MIPOBEJCHUE JIA0OPATOPHBIX M MPAaKTHUECKUX pabor. Takxke yuyacTue
OOy4YaronIMXcsi B BBIMOJHEHUU MPOCKTHBIX M Y4EOHO-HCCIIEOBATENIbCKUX PadoT,
TEMaTHKa KOTOPBIX  OMNpENENIeTCS y4YUTeJIeM Ha OCHOBE  HMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

ConepxaHue TporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIHUT B IPOBEPKY
rocyaapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas Onoyorus — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BuTus
Ouonornu.  buonornyeckue  HayKd M U3y4aeMble ~HUMH  TPOOJIEMBI.
dyHIaMEHTaJbHbIC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE MCCIEAOBAaHUSA B
OHOJIOTHH.

3HaueHne OMOJOTUH B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOM
kaptuabl Mupa. [Ipodeccuu, cBsizaHHble ¢ Ouosiorueil. 3HaueHHEe OMOJIOTUU B
IIPAaKTUYECKOM JIEATEIBHOCTH 4YEJIOBEKA: MEAMIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILUIEHHOCTH, OXPAHE IIPUPOJIBI.

JemoHCcTpauun

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. JlapBuH,
VY. TI'apseut, I'. Menaens, B. 1. Bepnanckuii, U. I1. I1anos, . . Meunukos, H.
. Basunos, H. B. Tumodeen-Pecorckuii, /. Yorcon, @. Kpuxk, /1. K. benses.

Tabmuubr U cxembl: «CBsi3b OMOJIOTMM C JIpPYrUMU Haykamuy, «Cucrema
OMOJIOTMUYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl M X H3y4YeHHE

XuBble cucTEeMBl Kak NpeaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, MAUCKPETHOCTb M LIEJIOCTHOCTb,
CIIOKHOCTb M YNOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHHU3aLus,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTD, U3MEHUNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alMu KUBBIX CHUCTEM: MOJIEKYJSPHBIM, KIETOYHBIM,
TKaHEBBIH, OPTraHU3MEHHBI, MOIYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bnoreonenotTnyeckuit), OmochepHbiii. IIporecchl, NMPOUCXOAAIINE B KHBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOro. KH3Hb Kak (hopMa CyIIECTBOBaHUSA
Matepuu. Hayku, u3yyaroiiye >KMBbl€ CHCTEMBI Ha pa3HbIX YPOBHSAX OpraHU3aLUU.

N3yuenue xuBbIX cucreM. Metonbl Ouosiornueckoil Hayku. HaOmronenue,
U3MEPEHHE, SIKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanu3. [lonsaTue o 3aBUCUMON U
HE3aBUCUMOM TmepemMeHHoW. [lmanupoBanme oskcriepumenTta. llocranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OnEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbraroB. [IpuuMHBI HMCKa)K€HHs PE3yJIbTaTOB JKcrepuMeHTa. [loHsThe
CTaTUCTHYECKOTr'O TECTA.

JdemoHcTpanuu



Tabmuupr u cxembl: «OCHOBHBIE TPU3HAKK KU3HW», «bHonornyeckue
cucrtembl», «CBOWCTBA KMBOW MaTepum», «YPOBHH OpraHu3aluyd KABOU
npuponb», «CTpOeHHE JKUBOTHOW KIETKW», «TKaHUW KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJoBeuecKkoro opranusma», «buoreonenos», «buocdepay, «Metoabl
U3YUYEHUS KUBOU MPUPOJIBI».

O6opynoBanme:  mabopaTopHOoe  OOOpyAOBaHWE IS MIPOBEACHUS
HaOJI0/ICHUH, N3MEpPEHU, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnosb30BaHWE PA3JIMYHBIX METONOB IMpHU
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. BuoJsiorusi KJIeTKU

Knetka — cTpykTypHO-QYHKIMOHAJIbHAs €AMHMULIA >KUBOTO. McTopus
OTKpbITUs KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas reopus (T. I1IBanH,
M. Illnetinen, P. BupxoB). OCHOBHbBIE MOJOXKEHUS COBPEMEHHOW KJIETOYHOU
TEOPUHU.

Metoasl  MOJEKYISIPHOM W KJIETOYHOW  OMOJIOTMHM:  MHKPOCKOIIHS,
xpoMarorpadusi, 31aeKTpodope3, METOJ MEUYEHBIX aTOMOB, u(depeHunanbHoe
HEeHTpU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue ¢hukcuposaHubix
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanvnaa mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpauun

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

Tabnuubl 1 cxembl: «CBETOBOM MUKPOCKOI, «JIEKTPOHHBI MUKPOCKOID»,
«HMcTopus pa3BUTHS METOA0B MUKPOCKOIIMM.

ObopynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIIpenapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIIbHBIX KIETOK.

IpakTnueckass padora «l3yyeHue METOJIOB KJIETOUYHONW OHOJIOTUU
(xpomartorpadusi, snekrpodopes, auddepeHnnanbHOe HEHTPUDYTUpOBAHUE,
[1LIP)».

Tema 4. Xumuveckasi OpraHu3anus KJIeTKH

XUMHAUYECKUM COCTaB KIETKA. Makpo-, MUKPO- U YJbTPAMUKPOIIEMEHTHI.
Bozma m €€ posib Kak pacTBOPUTEINS], PEarcHTa, y4acTUE B CTPYKTYPHUPOBAHHUH
KJIETKH, TEIUIOPErysinuu. MuHepaibHble BEUIECTBA KJIETKU, MUX OHUOIOrmyeckas
poJib. POJIb KATHOHOB ¥ aHWOHOB B KJIETKE.

Oprannueckre BeELIECTBA KIETKU. buosiorndyeckue mnosMMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OelkoBoW MoJjekyibl. [lepBuunas
CTpyKTypa Oenka, mnenTHAHas CBs3b. BTopuuHas, TpeTu4yHas, YeTBEpTUYHAs
cTpykTypbl. Jlenatypauus. CBoiictBa OenkoB. Krnaccudukamuss OenkoB.
buonoruueckue ¢pyHkuu 6€aK0B. [lpuonsi.



VYrneBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXapUIbl U MOJIUCAXapUIbL.
OO6mmii 1maH cTpoeHuss U (QU3UKO-XMMHUYECKHE CBOMCTBA  YIJIE€BOJOB.
buonornyeckue QpyHKIIMM YTIII€BOIOB.

Jlunuael. 'aapodunbsHO-THAPOGOOHBIE cBOMicTBA. Kimaccudukanus JTunuoB.
Tpurnunepuabl, ¢GocPoaunuabl, BOCKH, CTepOoHabl. buonormdeckue GyHKIHH
aunuoB. OO1Me cBOKWCTBa OMOJOTHYECKIX MEMOpPaH — TEKYUYECTh, CIIOCOOHOCTD K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxknennoseie kucnorsl. JJHK um PHK. CTpoenne HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun xomruiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaerue u omonorndeckue ¢pynkmmu JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Ctpoenue Monekyibl AT®. Makposprudeckue cBsizu B Moliekyine ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKLIUU B
Kietke. /Jlpyeue mykneozuompughocghamer (HT®D). CexpenupoBanue JHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHass OUOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKHUE UCCIEIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomolekyn. Modenuposanue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii ouzain u
Opeanuyeckull CuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHCcTpauun

[Toptpersr: JI. [Tomunr, Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinh,
®. Conrep, C. [Ipy3unep.

Huarpammer.  «PacnpeneneHne XMMUYECKHMX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOW MIPUPOJIEN.

Tabmuubr u cxemsl: «llepuomnueckas Tabiuila XUMHUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJibl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJNb», «CTpOE€HHE MOJEKYI
yraeBoaoBy, «CTpoeHHe MOJeKyn JaunuaoBy, «HyKIeHMHOBBIE KHCIOTHIY,
«Ctpoenue monekynsl ATO».

O6opynoBaHue: XUMUYECKAsI IOCY1a U 000pyAOBaHHUE.

JlaGopaTopHasi padora «O0HapyxeHHEe OCIKOB C IMTOMOIIBI0 KaUECTBEHHBIX
pEeaKLIU.

JlabopaTropnass  padora  «MccnegoBaHue — HYKJICHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u GyHKUMH KJIETKH

Tumbl KJIETOK: JyKapuoTHUeCKas U Mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBLHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIECKOM KiIeTKU. KiieTounasi ctTeHka OakTepuil U apxen.
OcoOEHHOCTH CTPOEHHSI TeTepOTPOPHONM U aBTOTPO(HON MPOKAPUOTUYECKHUX
KJIETOK. MecCTO U poJib MPOKapHOT B OMOILIEHO3aX.

CrpoeHnue U (GyHKIHMOHUPOBAHUE DYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckas wmemOpana (mnasmaniemma). CTpykTypa — IIa3MaTHYECKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHYECKYI0 MEMOpaHy: MacCHUBHBIM
(muddysus, obneruéunas auddysus), akTUBHBINA (TEPBUYHBIA U BTOPUYHBIMI
aKTUBHBIN TpaHcropT). I[lomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (aronuro3. Jk301uTo3. Kinetounas
crenka. CTpykTypa 1 QyHKIMH KIETOYHOW CTEHKH PAaCTCHUM, TPUOOB.

[uromnazma. [{utozoinb. [{utockener. JBmxenue nutomiazMel. OpraHouabl
kIeTkd. OgHoMeMOpaHHbIE OpPraHOWIbl KJIETKH: SHAOIJIa3MaTHYecKass CeTb
(BIIC), anmapar I'onbmaku, JTU30COMBI, UX CTpOeHHE W (PYHKIUMU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPTraHOUJOB KiIEeTKH. CTpoeHHEe TpaHyJIspHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyJjsipHbIi)  3HAOIJIA3MATHUYECKHMA
petukynyM. CekperopHas ¢yHkius anmapara ['onbmku. Moougukayusa 6enrkos 6
annapame [onvoxcu. Copmuposka 6benxog 6 annapame Ionvoorcu. Tpancnopt
BEILIECTB B KJIETKE. Bakyoiu pacturenbHbIX KieTok. Knetounslii cok. Typrop.

[TonyaBTOHOMHBIE  OpraHOUABl  KJIETKA:  MHUTOXOHAPHUH,  IUIACTHUJIBIL.
Ilpoucxoorcoenue mumoxonopuu u niacmuod. Cumouocenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenue u GyHKIMM MUTOXOHApPUN W Twiactui. llepBudHsble,
BTOPUYHBIE W  CJOXHbBIE  IUJIACTHABI  (DOTOCHMHTE3UPYIOIIMX  JYKApPHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEHKOTIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouzsl kieTku CTpoeHue M (QyHKIMH HeMeMOpaHHBIX
OpraHOUIOB KJIETKH. Pubocompl. IIpomescymounvie Gunamenmol.
MukpodunameHTsl. Axkmunogvle Mukpoguiamenmol. MBbIllIEYHbIE  KJIETKH.
Axmunogvle KOMNOHeHmbl HeMbluleunblx Kiemok. Muxkpotpyoouku. Knetounsiii
nentp. CTpoeHWe U JBIKEHHE JKTYTUKOB H pPECHHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuupoéanHvle ¢ MuxpoguiameHmamu u
muxpompyodoukamu. Momopnuvle b6enxu.

SAnpo. O6onouka sipa, XpOMATHH, KapUOIUIa3Ma, SAPBIINIKU, UX CTPOSHUE U
byakuuu. SnepHpiii OenKoBBIM MaTpHKC. [IpOCTpaHCTBEHHOE pPACMOIOKEHUE
XpoMocoM B wuHTepdasHOM snpe. yxpomamun u cemepoxpomamun. benku
XpoOMaTHHA — THUCTOHBL. J{unamuxa soepuou o00010uku 8 mumose. Hoephbiii
MpaHcnopm.

Krnerounsle BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKApHUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



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

Tabmuupr u cxemsl: «CTpOEHHE 3YKapHOTHYECKON KieTku», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENIbHOW  KJIeTKu», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne NPOKAPHUOTUIECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOMpENnapaThl OaKTepUabHBIX KIETOK.

JlabopaTopHass padora «lM3ydyeHue CTPOCHHMS KIETOK Pa3JIMYHBIX
OpPTaHU3MOBY.

IIpakTnueckasi padora «3yueHrne CBOMCTB KJICTOYHON MEMOPaHBI.

JlaGopaTtopnasi pabora «lcciemoBanue mazMoiu3a M JIEIUIa3MOJIN3a B
PACTUTENIBHBIX KIIETKAX).

IIpakTnyeckass  pabGora  «/3ydyeHue  JOBMIKEHMS  LMTOIUIa3Mbl B
PACTUTENbHBIX KJIETKaX».

Tema 6. O0OMeH BeniecTB M NPpeBpalleHNe IHEPTUHU B KJIETKe

AcCUMWIISALINS ¥ TUCCUMIIISIIMS — JIBE€ CTOPOHBI MeTabomu3Ma. Tumbsl oOMeHa
BEILIECTB: aBTOTPOPHBIN U TeTepoTpodHbIA. YdUacTHe KHUCIOpOAa B OOMEHHBIX
mpoleccax. OJHepreTudeckoe oOecredeHue KieTku: npespamieHue ATD B
oOMeHHbIX TIporieccax. DepMeHTATUBHBIM XapakTep peakiuii KIETOYHOTO
Merabonu3ma. DepMEeHThI, HUX CTPOCHUE, CBOMCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. Otiuunst ¢epMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX
peaKkIuii OT pa3IMYHbIX (HaKTOPOB.

[lepBruuHBI CHHTE3 OpPraHUYECKMX BEWIECTB B KIETKE. DOTOCHHTES.
AHOKcucenHblll U OKcuceHHblll omocunmes y baxmepuil. Ceemocobuparowjue
nueMeHmbvl U NUCMEHMbl PeakyuoHHo20 yeumpa. Poiib XJIOPOIIaCTOB B MPOLECCE
dotocunTe3a. CeToBas u TeMHOBas ($a3wl. Pomoovixanue, Cs., Cy. u CAM-munoi
¢domocunmesa. 1lponykTuBHOCTH (hOoTOCHHTE3a. BiusHue paznuyHbiX (aKTOpOB
Ha CKOpoCTh (poToCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHHTES. PaznooGpasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUpPYIOIIHE OaKTepuu, >Kelie300aKTepuu, CEpoO0aKTEepUH, BOJOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Buaesl Oposkenus. I[IpomykTbl OpokeHHS M HX
UCIIOJIB30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpTraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroButenbHbIN dTam. ['HMKOIN3 — OECKUCIOPOIHOE PACHIEIIIICHUE TIIFOKO3BI.

buonorudeckoe okucieHue, WM KJIETOYHOE JbIxaHue. Pojib MUTOXOHApPHIL B
mpoiieccax Omosoruueckoro okucieHus. [{ukmmueckue peakiuu. OKUCTUTENHHOE
dbochopunupoBanue. DHepeus membpannoz2o epaouenma npomonos. Cumnmes



AT®D: paboma npomonnoii ATD-cunmaszwl. IlpenmyiecTsa a3poOHOTO MyTH
oOMeHa BelecTB nepeji aHadpoOHbIM. DHPEKTUBHOCTh IHEPTETUUECKOIO OOMEHA.

JemoHCcTpauumn

[Toprpetsr: k. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
OHrenperapar, [1. Murtuen, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «DOTOCUHTE3Y», « JHEPreTUUecKuii oOMen», «brocnunres
oenkay», «CtpoeHue pepMeHTa», « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYyJ0BaHUE JJIsl MPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass  paGora  «/3yueHWe  KaTAJIUTHYECKOM  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl)y.

JlabopaTtopnass pabora «/3yueHue (HepMEHTATUBHOTO paCIICTIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIETKAX).

JlaGopaTtopnass paGora «CpaBHEHHME TMpoleccoB  (POTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTropHnasi pab6ora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HacsencrBennasi nH(popMalua 1 peajin3anus eé B KJIeTKe

Peakuuu MarpuyHoro cuures3a. [I[pUHIIMI KOMIIJIEMEHTAPHOCTU B PEaKIMIX
MaTPUYHOTO CUHTe3a. Peanuzanus HacnencTBeHHoN uHbopmanuu. ['eHeTrnueckuit

KOJ, ero cBorctBa. Tpanckpunuus — Marpuunbiii cuHte3 PHK. [IpuHnmmnsl

TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAIIJIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 aykapuomuueckou xniemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yyactue TpancnoptHeix PHK B GuocunTese Oenka.
VYcnoBus Ouocunte3a Oenka. KoaupoBanue amuHOKUCIOT. Ponbs pubocoMm B
OouocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHomMa y
MPOKApUOT U 3YKApUOT. Perynsiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmortesa
onepona (®. XKakob, XK. MaHo). MonexynsipHvie mexaHuzmbl IKCNPECCUU 2EHO8 Y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynauuss 0OMEHHBIX
MPOILIECCOB B KieTKe. KineTounsiii romeocTas.

Bupycsl — HekneTounbie (GOpMBbI KU3HU U o0nHratHeie mapasutbl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzneHHviil Yuxi
JIHK-cooepocawux eupycos, PHK-cooepoxcawux eupycos, baxmepuogpacos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupycubie 3a6oneBanus 4enoBeka, )KUBOTHBIX, pactenuii. CITN]J], COVID-
19, cormanbHbIC U METUITUHCKHE TPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz dorvuiux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonocuu u meouyune.
Ipoepammupyemvie hynxyuu d6enxos. Cnocobvi 00cmasku 1eKapcma.



JeMmoHCcTpanumn

[Toptpersr: H. K. Konbros, /1. 1. IBanoBCKHiA.

Tabmuier u cxeMbl: «buocunTes O6enka», «I'eHeTHYECKU Kom», «BUpYCHI»,
«baktepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. ’KusHeHHBII IIUKJI KJIETKH

Knerounsnii 1uki, ero mepuonbl u peryisuus. Mutepdasza u MuUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTekatonmx B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecunrteTndyeckuii  (MMOCTMUTOTHUYECKUN),  CHHTETHYECKHMH |
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUH ) epUobl UHTEPGa3bI.

Martpuunbii cunre3 [IHK — perumkanms. ITpunnunsr permmumkanum JHK:
KOMIUIEMEHTAPHOCTD,  IOJyKOHCEPBATUBHBIM  CUHTE3, AHTUIIAPAJUIEIBHOCTD.
Mexannsm permmkanun JIHK. Xpomocombr. Ctpoenue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapUOTHUIL. JIUIIOugHBIN U
rarylOWIHBIA ~ HAO0Opbl  XpoMocoM. ['oMoJjoruuHble  XpoMocombl.  IloioBbIe
XPOMOCOMBI.

Jenenne knetkm — wmuto3. CTagum MHUTO3a M MPOUCXOIAIINE B HUX

nporneccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiorndyeckoe 3HaueHune
MHUTO3A.

Perynsiuusa MutoTMUYECKOro nukia Kietku. [Iporpammupyemasi KieTo4dHas
rubesnp — arnornTos.

Knerounoe siiapo, XpomMocoMmbl, (PyHKIMOHAJIbHAs TE€HOMHUKA. Mexanuzmol
npoaughepayuu, ougpgepenyuposxku, cmapenuss u eubeau xkiemox. «l{ugpposas
KiemKkay» — Ouourn@opmamuyeckue mooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanumn

Tabmuier 1 cxembl: «KHU3HEHHBINH UK KICTKH», «Muto3y», «CTpocHue
xpomocomy, «Permmkanus JJHK.

OGopynoBaHKe: CBETOBOM MUKPOCKOII, MUKpoOTIpenapaThl: «MUTO3 B KJIETKax
KOpELIKA JIYKa».

JlabGopaTopHasn pa6ora  «/M3yueHuWe  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopnas padora «HalroieHre MUTO3a B KJIIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MoB

buonoruueckoe pazHoobOpasue OpTraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcCOoOEHHOCTH  CTPOCHHMSI M KU3HEACATEIbHOCTU OJTHOKJICTOYHBIX
opranu3MoB. baktepuu, apxeu, OIHOKJIETOYHBIE TPUOBI, OJHOKJICTOYHBIC
BOJIOPOCIH, APpyrue NpoTUCThl. KoJIOHUAIbHBIE OPTaHU3MBI.



B3anmocBsA3p 4acTel MHOIOKJIETOYHOrO OpraHusma. TkaHW, Oprasel H
cucteMbl opranoB. OpraHusM Kak eauHoe uenoe. ['omeocras.

Tkann pacreHuid. TuIbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTeibHasd,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpOCHUS,
GyHKUMNA U pacoNOKEeHUs TKAaHEH B opraHax pacTEeHUM.

TkaHW KUBOTHBIX M 4€NOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIHANIbHAS,
COCJIMHUTENbHAS, MblllleyHasi, HepBHass. OCOOEHHOCTH CTpPOCHMs, (DYHKIMN U
PAaCIOJIOKECHUS TKAHEW B OpraHax KMWBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TeHEpaTUBHBIE OpraHbl pacTteHuil. Opranbsl u
CUCTEMBI OPTraHOB JKUBOTHBIX U YeNOBeKA. DYHKIIMU OPTraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOUHBIX JKMBOTHBIX. HapykHbli M BHYTpeHHUH ckeneT. CTpoeHue u
THUIBI COCIMHEHUS KOCTEM.

JIBmkeHne  opraHu3MoOB.  JIBH)KEHHME  OJHOKIIETOYHBIX  OPraHU3MOB:
amME00oUTHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PACTECHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHHE MHOTOKJIETOYHBIX JMKMBOTHBIX M YEJIOBEKa:
MbltieyHasi cuctema. Pednekc. CkeneTHbIE MBIIILBI U UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOABI, YIVIEKUCIOrO rasa Hu
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. [luTaHue >XKUBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPUKIIETOYHOE TNuIllleBapeHue. IIuTaHne MNO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
[ULIEBApUTENBHOTO TpakTa. [IumeBapurenbHbie kenesbl. [lumeBapurensHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. JIpixanue pacteHuid. J[pixanue »kuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[pIxarenbHas MOBEPXHOCTD.
’KabGepHoe u nérounoe npixanue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
DOBOJIOIMOHHOE  YCJIOKHEHHUE CTPOCHMS JIETKUX TO3BOHOYHBIX >KUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esnoBeKa. MexaHW3M BEHTWISILIMM JIETKUX Yy NTUIl U
MJIEKOTUTaromuX. Perynsius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BELIECTB Yy OpPraHUu3MOB. TpPAaHCIIOPTHBIE CUCTEMBbI PACTCHUM.
Tpancnopt BelecTB y JKUBOTHBIX. KpOBEeHOCHas cucremMa u €€ OpraHsbl.
KpoBeHocHast cucTeMa MO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl W KpoBb. Kpyru KpoBooOpalieHusi. IBOJIOIUOHHBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX KHBOTHBIX. PaboTta
cepala v e€ peryJisiuus.

Brigenenne y opranunsmoB. Beinenenue y pacreHuid. Beiaenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyolu. Opransl BbigeneHus. OuibTpalius,
CeKpelus U 00paTHOE BCACHIBAHME KaK MEXaHH3Mbl Pa0OThl OPTaHOB BbIJEICHUS.
CBs3b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIJICIIUTEBHON cUCTeMaMu. Beiienenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHHE
Hepona. OOpazoBaHuEe MOYH y YeJIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa Yy OJHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OakTepuil M ULUCTHl MPOCTEHIIMX. 3alUTa y MHOTIOKJIETOYHBIX PAaCTEHUU.
Kyrukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1IUThl. DUTOHLIUIBL.

3ammTa y MHOTOKJIETOYHBIX >KMUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJIHBIC.
3amura opranu3zMa oT Ooje3Heil. MimmyHHas cucrteMa uesnoBeka. KiieTrouHbll u
TYMOpPAIbHBIA UMMYHUTET. BpOoXIEHHBIA W NPUOOPETEHHBIM crenupUIeCKHil
UMMyHUTET. Teopusi KiIOHaNbHO-ceneKkTuBHOro mMmyHurera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnaniurensHble OTBEThI OPraHu3MoB. Posb BpokaEHHOTO
UMMYHUTETA B pPa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte W perymsauus y  OpraHu3MoB. PasapaxumocTts y
OHOKJIETOYHBIX OpPraHu3MoB. Takcucel. Pa3napakumocts H  perymsanus y
pacteHuid. POCcTOBBIE BelleCTBa U X 3HAYEHUE.

HepBHast cucrema u pedrekTopHas perysius y >KUBOTHbIX. HepBHas
cUcTEMA U €€ OTHENbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOCHUS! HEPBHOM CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['yMopasibHast perysisinysi U 3HIOKPUHHAs CHCTEMA JKMBOTHBIX M YEJIOBEKA.
Kene3pl SHIOKPUHHOM CHUCTEMBI M HX TOpPMOHBI. JlelicTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOM W 3HIOKPUHHON cucteM. [‘umoramamo-runoguzapHas
CUCTEMA.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

Tabmupel U cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bojopocim», «bakrepum», «IIpocreimme», «Opranbl LIBETKOBBIX PACTECHUN»,
«CucremMpl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHE
HacekoMbIX», «TkaHu pacrenuit», «KopHeBwle cucremb», «CTpoeHHE CTEOSA»,
«CTpoeHre JINCTOBOM IUIACTUHKW», «TKaHW >KUBOTHBIX», «CKener 4vesioBeKay,
«I[ImmeBapurenbHas cucrema», «KpoBeHocHass cucremay», «J/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxka», «Mpimeynas — cucremay,
«BpraenurensHas cucrteMa», «OHIOKpPHUHHAsA CUCTEMa», «CTpOEHHE MBIIIIBDY,
«mmyHurer»,  «KumednononoctHelie», «CxeMa  NUTaHHUS  pPACTECHUI»,
«KpOBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHue THIpb»,
«CtpoeHue nnaHapum», «BHyTpeHHee CTpoeHHe O0XkKAEBOTrO 4depBs», «HepBHas
cuctema poeio», «HepBHas cucrema asrymkw», «HepBHas — cucrema
npecmblkaromuxcs»,  «HepBHas  cucrema  nmunpy, «HepBHas — cucrtema
MIIEKOTIUTAOIUX», «HepBHas cuctema uenoBekay, «Peduexcy.



ObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpEnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHKpPOIpPENApaTbl TKAaHEH, PAKOBHHBI MOJUIFOCKOB, KOJUIEKLIHH
HACEKOMBIX, WIJIOKOXHUX, KUBBIE DK3EMIUIAPbl KOMHATHBIX pPAaCTEHUMU, repOapuu
pacTeHWil pa3HbIX OTHEJOB, BIAXKHBIC IpPENapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJICKIUH OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YeIOBEKa,
000pyTIOBaHUE JJIS1 AEMOHCTPALMU TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacuieruieHus Kpaxmalia 1 OeJIKOB IMoJ AecTBUeM (pepMeHTOB, 000pYyI0BaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIEFKUX, MEXAHU3Ma
JbIXaTEIbHBIX ABUKEHUMN, MOJIETIN T'OJIOBHOI'O MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHas padora «/3ydyeHre TKaHEH paCTCHUI».

JlabopaTopHas padora «/3ydyeHrne TKaHE KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazMHoOkeHUe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrojioe (BKJIOYash BEreTaTUBHOE) U
nojsoBoe. Buael  0ecnojoro  pa3MHOKEHHUS: IOYKOBAaHUE,  CIOPYJISLMS,
dbparmeHTans, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [losoBeie KieTkH, wnu ramerbl. Menos. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. buomorndecknii CMbICIT
Melo3a M II0JIOBOrO Iporecca. Meio3 M ero MecTo B KM3HEHHOM IMKIIE
OpraHU3MOB.

IIpeazapopiiieBoe pa3BuTHE. I'aMeToreHes y »KMBOTHBIX. [10710BBIE KENIE3HI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepMmarorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHne W HAMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoOsbl
OILUTIOIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHST — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozenez — 00Ha U3 2nagHvIX NPoodIEM IMOPUOTOCULL.
Konyenyuss mopgocenos u mooenu mopgoceneza. Cramuu >MOpUOTEHE3a
KUBOTHBIX (Ha mpumepe JArymku). [poOnenme. Tunsl  apoGneHus.
Jemepmunupoeannoe u Heoepmunuposanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOTMTAIOIIMX. 3apOJIBIIIEBhIE JTUCTKH
(racTpynsinus). 3akiaajKa OpraHoOB U TKaHEW U3 3apOAbIIIEBbIX JUCTKOB. B3anMHoe
BIIMSIHUE YacTel pa3BUBAIOIIETOCS 3apojibliia (d3MOpUOHAIbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOEHUS JKUBOTHOTO KaK  pe3yJbTaT HMEepapXUUECKUX
B3aMMOJICUCTBUI TEeHOB. BnusHue Ha H»MOpHOHATBLHOE PA3BUTHE PA3THYHBIX
(aKkTOPOB OKPY’KAIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamMOpuoHanbHblil nepuon. Ilpsmoe wu
HempsiMoe pa3BuTue. Pa3Butue ¢ MetamMopdo3oM 'y OECHO3BOHOYHBIX H
MIO3BOHOYHBIX XUBOTHBIX. bHOJOrHYeckoe 3Ha4eHUE NPSIMOrO U HENPSMOIo



pPa3BUTHS, UX PACOPOCTPAHEHHUE B Mpupoae. Tumbsl pocra KUBOTHBIX. DakToOphl
perymsiiuy pocTa >KMBOTHBIX U yenoBeka. CTaiuu mocTaMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMEpTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PazmHoxenne u pasButue pacteHuid. ['amerodur m cmopodur. Meiios B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crnop B Mpolecce Meio3sa.
['ameTtorenes y pacteHud. OIUIOJOTBOPEHUE M PaA3BUTHE  PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuE U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLNA OHTOTEHE3A Y PACTEHUHN U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereraruBHOe pa3MHOXKeHUE», «Turbl 0Oecrnonoro
pa3MHOXEHUsD», «Pa3zMHOXEHHE XJIaMUIOMOHaAbD), «Pa3MHOKEHHE 3BIIICHBI»,
«Pa3MHO)eHue TuApb, «Menos3y», «XpoMocomely, «l'amerorenes», «CTpoeHue
ANUEKIETKH U criepMaTo3onna», «OCHOBHBIE CTaauHd OHTOreHe3a», «lIpsmoe um
HENpsiMOe pa3BUTHE», «Pa3BUTHE MaHCKOro KXyka», «Pa3BuTue capaHum»,
«Pa3Butne mArymku», «/[BOMHOE OIUIOJOTBOPEHUE Y ILIBETKOBBIX PACTECHUN»,
«CTpoeHue CeMsiH OJTHOJIOJIBHBIX U JBYIOJIBHBIX pacTeHUN», «KW3HEHHBIN LUK
MOPCKOW  KamycTbl», <«OKU3HEHHBIM [UKIT Mxa», <« KHU3HEHHBIA  IUKI
MarnopoOTHUKA», «KU3HEHHBIN UK COCHBD).

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenaparsl SIMIEKIETOK U
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHA JIATYILIKW.

JlabopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTnueckass padora «BblsiBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTopnass padora «CTpoeHHE OpPraHOB pPAa3MHOXKEHUS BBICIINX
pacCTEHUI».

Tema 11. I'eHeTuka — HayKa O HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBJIEHHMS W pa3BUTUS TE€HETUKM Kak Haykd. Paboter T
Menpens, I'. ne @pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHHU
reHetuku. Paboter H. K. KonerioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeea-Pecosckoro.

OCHOBHBIE€ TEHETUYECKUE TTOHATHUS M CUMBOJIBL. [ OMOJIOTHUYHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JIOMUHAHTHBIM M PEIECCUBHBIN
MPU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JTMHUS, THOPUIBI, TEHOTHUII, (DEHOTHTI.



OCHOBHBIE ~ METOJbl ~ TEHETUKH: THOPUIOJOTUUECKHM,  IUTOJOTHYCCKUM,
MOJIEKYJISIPHO-TE€HETUUECKHIA.

JemoHCcTpauumn

IToptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel u cxeMbl: «MeToabl FTEHETUKNY, «CXeMBbI CKPEIITUBAHUS.

Jlaboparopuass pa6ora «Jlpozoduna Kak OOBEKT T'€HETHYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH
Mounorubpunnoe ckpenuBanue. IlepBblii 3akoH Mengens — 3aKoH

ennHooOpa3ust THOPUAOB mepBoro nokoseHus. [Ipasmino qomuuupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH pacuieruieHus Ipu3HakoB. lLlurtomorndeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelMBaHus. | uIoTe3a 4yncToThl raMer.

AHanmsupyroniee ckpemunbanue. [I[pomMeXyTouHbIN XapakTep HACIIET0BAHUS.
Pacumierienre npu3HakoB NpHU HEMOJIHOM JOMUHUPOBAHUH.

JurnbpuaHoe ckpemmBanue. Tpetuid 3akoH MeHzens — 3aK0H HE3aBUCUMOTO
HAcJelIOBaHMUS ~ MNpU3HAakoB.  LluTonorudeckue  OCHOBBI  AUTHOPUAHOIO
CKpEILBaHUS.

CuemnienHoe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HApYILICHUE CLCIUICHUS MEXAy IeHaMu. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eneTuka nmona. XpOMOCOMHBIA MEXAaHU3M OIPEIEIECHUS 1M0Ja. AyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBIN U TreTeporaMeTHbId mo. I eneTnyeckas
CTPYKTypa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHasa cucrema. [lmeroTponus — MHOKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBIM aJuleNn3M. B3auMOAEHCTBHE HEAJUIENbHBIX TI'E€HOB.
KomniementapHocTs. Onuctas. [lomumepusi.

['eHeTyeCcKUl KOHTPOJIb Pa3BUTHUS PACTCHUM, XMBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJOTMYECKUX TMPOLECCOB, MOBEACHUS W KOTHUTUBHBIX (DYHKIUI.
['eHeTHUecKre MEXaHNU3Mbl CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— Mapa3uT» U «XO35IMH — MHUKpoOMOom». ['eHeTHueckue acheKkThl KOHTPOJIA U
M3MEHEHUs HaclIeJICTBEHHON MH(POPMAIH B MTOKOJICHUAX KJIETOK U OPTaHHU3MOB.

JdemoHcTpanuu

[Toptpersr: I'. Menpnens, T. Mopras.

Tabmuubl u cxeMbl: «IlepBblii U BTOpoi 3akoHbl Menaens», « Tpetuit 3akoH
Mengnens», «AHanu3upymrllee cKpemupanue», «HemomHoe ITOMUHUPOBAHHUEY,
«CrernyieHHOE HAacleOBaHUWE IMPHU3HAKOB y Apo3o¢umib», «['eHeTnka momay,



«Kapuotun uenoseka», «Kapuotun apozoduisy, «Kapuotunm mnruuby,
«MHOXEeCTBEHHBIN ajenu3m», «B3aumMo1elicTBUE T€HOBY.

OGopynoBanme: MoOAEHb JUISI JEMOHCTPAllUA 3aKOHOB €IMHOOOpa3us
THOPUIIOB TIEPBOTO TIOKOJCHWS W PACIHICTUICHUS TPU3HAKOB, MOJCHb IS
JIEMOHCTPAlMM 3aKOHA HE3aBUCUMOTO HACJIEIOBAHUS IPU3HAKOB, MOJECNb IS
JIEMOHCTPAIlMM CUEIUIEHHOTO HACJECIOBaHUS IMPU3HAKOB, CBETOBOM MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IpakTnueckass pabdora «/M3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOIO
CKPEIIMBAHUS Y IPO30(PHITBD.

IIpakTnueckass padora  «l3yueHue  pe3yabTaTOB  JUTHUOPHUIHOTO
CKpCIIUBAHUA Y 1PO30(PHITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeasl npu  (GopMuUpoBaHMM (PEeHOTHIA.
N3MeHYnBOCTh Tpu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MpPU3HAKU. Buabl
W3MEHUMBOCTH: HEHACJICACTBECHHAS M HACJICJCTBCHHAS.

MoaudukanoHHass UW3MEHYUMBOCTh. Poib  cpeapl B (OpMUPOBAHUU
MOAU(PUKALMOHHON M3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuanuonHHas kpuBas (B. Horanncen). CpoiicTBa Moau(pPHKaIMOHHON
W3MEHYHMBOCTH.

I'enoTunuueckas n3MeHUMBOCTh. CBOMCTBA F'€HOTHUITNYCCKON M3MEHUYNBOCTH.
Buapl reHOTUITMYECKOM M3MEHUYMBOCTH: KOMOWHATHBHAS, MyTallMOHHAS.

KomOunaTtuBHas W3MEHYMBOCTH. Meio3 W TOJOBOM MpollecC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYHNBOCTH B CO3aHUU
Tr€HETUYECKOr0 pa3Hoo0pas3us B Mpejiesiax OJTHOro BUA.

MyTanmoHHasT W3MEHYMBOCTh. BuAbl MyTalui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAaHHbIE MyTauuu. SaepHeie U
nuToIIa3MaTuyeckue myranuu. ComMaTudecKue M moJioBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUS MyTamuid. MyTareHbl W WX BJIMSHHE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TIpollecca. 3aKOH TOMOJOTHMYECKUX PsAOB B
HacnencTBeHHoM m3meHunBoctH (H.M. BaBwioB). BHesgepHass U3MEHUMBOCTh U
HaCJICJICTBEHHOCTb.

Onueenemuxa u SNULEHOMUKA, POAb INUSEHEMUUEeCKUX @OaKkmopos 6
HACNe008aHUU U USMEHUUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmuiet u  cxembl: «Bugsl  u3menuuBocTH», «MoaudukauoHHast
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MCHYHUBOCTHY, «Meiios,
«OmnogoTBopeHuey, «I enernyeckue 3ab01eBaHus YeI0BeKay, « Buasl MyTaruing.



O6opynoBanue: KUBbIC W TepOapHBbIC SK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTorpadguu) >KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON W3MEHUYMBOCTU. [loCTpoeHHWe BapHallMOHHOTO psAa W
BapUALMOHHON KPUBOW.

IIpakTuyeckas padora «Myrauuu y Jpo3oduibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuornn wenoBeka. MexayHapoJHas MporpaMma HCCIEIOBAHUS T€HOMA
yenoBeka.  MeroApl  M3y4YEHHs] TE€HETHKM  4YEJIOBEKa: T'€HEeaJOTrHnYecKui,
OJIN3HELIOBBIN, HUTOTC€HETUYECKUM, MOIMYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHUIIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[TI[P-ananu3a. Hacnencreennbie 3a001eBaHus yenoBeKka. [ eHHbIe 1 XPOMOCOMHBIE
Oone3HH uyenoBeKa. bone3HW ¢ HACIeACTBEHHOM MPeapacrtoiioKEHHOCTHIO.
3Ha4YCHUE MEAUIIMHCKOW T€HETHKH B MPEAOTBPAIICHUN U JICYCHUH T€HETUUYECKUX
3a00JieBaHUI 4YesioBeKa. MeUKO-TeHEeTHUYEeCKOe KOHCYIbTUpoBaHue. CTBOJOBBIE
KJIETKU. [IoHSATHE «T€HETHMYECKOTO Ipy3a». DTHUUYECKHUE ACIEKThl MCCIICIOBAHHI B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢GakToOphl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bU3MYECKOMY U XMMHUYECKOMY 3arpsi3HEHHUIO OKpYy»Katollei cpeanl. ['eneTnueckas
MPEIPACIIOIOKEHHOCTD YETOBEKA K TATOJIOTUSIM.

JdemoHcTpanumn

Tabmumel 1 cxembl: «Kapuotun udenoBeka», «MeToJbl U3yYeHUS T€HETUKU
yesoBekay, «I eHeTnyeckue 3a0071€BaHUS YEIOBEKAY.

IIpakTnueckast padora «CocTaBlIeHHE U aHAJIU3 POJOCIOBHOI.

Tema 15. Cesnrekuusi Oprann3mMoB

JloMecTukanuss W CEJIEKIMS. 3apOKICHUE CEICKUUM W JOMECTUKAIWH.
VYuenue H. WM. BaswnoBa o IleHTpax mnpouCXOXACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. PoJib cenekuuu B CO31aHUM COPTOB PACTEHUU U TOPOL
*KuBOTHBIX. CopT, mnopoja, ImTaMM. 3aKOH TOMOJIOTUYECKHX pSAOB B
HacleAcTBeHHOW wu3MeHunBocty H. WM. BaBunoBa, ero 3HaueHue  JJIsd
CEJICKIIMOHHOM pabOThI.

MeTtoasl cenekuMOHHOW paboThl. VckyccTBeHHBI OTOOp: MAaccoBbI U
VIH/INBU1Y aJIbHBIM. DTanel KOMOWHAIIMOHHON CCJICKLIUU. HUcteiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C IOMOUIBIO OIICHKH
(dbeHoTuna NOTOMCTBA U 0OTOOP MO TEHOTUITY ¢ oMolbio aHanu3za JTHK.

HckyccTBeHHBIN ~ MyTareHe3  Kak  METOJl  CENEKIIMOHHOW  paboThI.
PannanoHHbI 1 XMMUYECKUN MyTareHe3 Kak MCTOYHHUK MYTAlUd y KyJIbTYyPHBIX



dbopm opranm3moB. lcmonbp3oBaHWE TEHOMHOTO PEIAKTUPOBAHUS W METOJIOB
pekoMOuHaHTHBIX JITHK 11 monmyyeHus ucxoIHOro Matepuaa Juisi CeNEeKIINH.

[Tomyuyenue MOJIUIIIIOU]IOB. BuayrpusugoBas TUOpUIU3AIIHSL.
bnuskoponcTBeHHOe  cKpemBaHue, WM UHOpuAMHT.  HeponactBeHHoe
CKpelniuBaHue, win aytopuauHr. ['erepo3uc u ero mpuuuHbl. lcnonp3oBaHue
rerepo3uca B cenekiuuu. OtnanénHas rubOpuauzanus. [Ipeomonenue Oecrmoaus
MEKBUAOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKIIUU PACTEHUN U )KUBOTHBIX. «3e1éHAs
Dpesonioyusy.

CoxpaHeHHE U U3YYEHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
WX JUKAX pPOAWMYEH IS CO3JaHUS  HOBBIX COPTOB W THUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamnenue u ynpaejieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHbIX U NPOMBLCAOBBIX HCUBOMHBIX
8 Yeax YIVUUeHUs. CYUecmeyoumux U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemOoO08 HAYYHLIX UCCAe008AHULL
nepeodosuvlx uoeti U nepcneKmueHbIX MexHoI02UlI.

JemoHcTpanuu

[Toptpetsr: H. U. BaBuios, Y. B. Muuypum, I'. /1. Kapneuenxo, I1. II.
Jlyxpsaenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl 1 cxembl: «L{eHTpBI MPOUCXOKACHHUS K MHOTOOOPa3Usl KYJIbTYPHBIX
pacTeHu», «3aKOH TOMOJIOTHYECKHX PAJIOB B HACIEACTBEHHOW W3MEHUYMBOCTHY,
«Metoapl cenexkuumny, «OtnanéHnas ruopuanzanusy, «MyTtareHes».

JlaGopaTopHnasi padora «3yyeHrne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ]
JIOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «3ydeHue METOI0B CENEKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Ikekypeuss «OCHOBHBIE METOAbI W JOCTHUXKEHUS CEJEKIIMU PaCTeHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYO bepmy,
COPTOMCTBITATENLHBIM y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JA0OPATOPHUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IICHTPA).

Tema 16. buorexHoJiorusi u CHHTeTHYeCKasi OMOJIOT U

OOBEeKThI, UCIMOJb3yeMble B OHOTEXHOJOTUM, — KIJIETOUYHbIE M TKaHEBbHIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIEOOTIEUeHHEe, TOJyYeHWe KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouosornueckuii cuHTe3. OOBEKTHl MHKPOOHMOJIOTHYECKUX
texHojorui. [IpouszBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTUH W MHCTPYMEHTOB I1IE€JICHANPABICHHOTO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIETIbIO MOJYYeHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIep KalluX HE BCTPEUAIOIINUECS B MPUPOJIE OMOCUHTETUYECKHE Ty TH.



Knerounas unxkenepus. Meroapl KylabTypbl KJIETOK M TKaHEH PACTEHUM U
KUBOTHbIX. Kpnobanku. Comartnueckas ruOpuausanus M COMaTUYECKHIl
smOpuoreHe3. lcnonb3oBaHWE TalJIOWJOB B CEJEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX aHmumein. Hcnonb3oeanue MOHOKIOHANbHBIX U NOJAUKTOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PekoHCTpyKuus
AWLEKIIETOK U KJIOHWPOBAHME KUBOTHBIX. MeETOA TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonocuu  0300po6nenus,  KyIbMUGUPOBAHUSL u MUKPOKIIOHANILHO20
DA3MHOIICEHUSL CENIbCKOXO3AUCTBEHHBIX KYIbMYP.

XpOMOCOMHasi W TEHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIeHa W
KoHCTpyupoBaHue pekoMouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEpPCIEeKTUBBI  XPOMOCOMHOW M TE€HHOM  MHKEHEPUHU.
DKOJIOTUYECKHE U 3TUUECKUE TPOOIEMBbI TEHHOW MHKEHEPHUU.

Memuuunckue onorexHosoruu. [loctrenomuas nugposas meauuuna. [TIP-
JUArHOCTHKa. MeTabOoJOMHBIM aHanu3, TeHOLUEHTPUYECKUN aHallu3 IMpoTeoMa
YeJIoBeKa ISl OLEHKH COCTOSIHHUS €ro 310poBbi. lCIonb30BaHHE CTBOJIOBBIX
kinetok. TapretHas Tepamus paka. 3D-Omommxkenepust sl pa3pabOTKH
(yHIaAMEHTAIBHBIX OCHOB MEIMUMHCKUX TEXHOJOTUM, CO3/IaHUS KOMILJIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTHUHIra M ckaddoiauHra
JUISL peLIEHUS 3a/1a4 [EPCOHATN3NPOBAHHOW MEIULIUHBI.

Coznanne BEKTOPHBIX BAaKIMH C LEIbI0 OOecrneueHus: KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHOBIEHHE MOJEKYJSAPHBIX MEXaHU3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn

Tabmumpst u cxemsl: «/crnonb30BaHNE MUKPOOPTAaHU3MOB B IMPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHkeHepus», «I €eHHass HHKEHEPUS.

JlaGopaTopHas padora «/3ydeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnuyeckas padora «IlomydeHne MOJIOYHOKHUCIIBIX IPOLYKTOBY.

Jkckypeusi  «buorexHomoruss — BaKHEHWIIAas MPOU3BOJAMUTEIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenue W pa3BuTHE IBOJIONMUOHHLIX MpeICTABJIEHUHA B
omnosioruu

OBomonmonHas teopust Y. [apBuna. Ilpeanochulku BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBI>KyIIIME CUJTBI ABOTIOIIMK BUAOB 110 Y. JlapBuHY (BBICOKass HHTEHCUBHOCTD
pPa3MHOKEHUS ~ OpPraHWU3MOB, HACJEACTBEHHas M3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBINH 0TOOD).



Odopmierne cunTeTndeckoir Teopun HBomooruu (CTD). HeitrpansHas
Teopust 3Bomouuu. CoOBpEeMEHHasl S3BOJIOLMOHHAsA  Ouojorus. 3HAUYCHHE
HBOJIIOIIMOHHON TeOpuu B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsl: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Uinep, K.
Kioswe, Y. lapeun, C. C. UerBepuxos, U. . HImansraysen, x. Xonaenn, /. K.
benses.

Tabmuupr u cxembl: «Cucrema xuBod mpuponsl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (GHopMHpPOBaHUS
npucnocoOsieHnii 'y pacteHuil u kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapupyta nmytemectBus Y. lapeunay, «Haxonku Y. lapBuna», «®opmbl 60pbObI
3a cymectBoBaHuey, «llopoapl romy6Geit», «MHoroobpasue KyIbTypHBIX (Gopm
KarmycThl», «[1opopl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHUJIOB
(mo Y. HapBuny)», «CxeMa COOTHOIICHHSI JABWXKYIIUX CHUJI DBOJIOLUNY,
«OCHOBHBIE TIOJIO)KEHHSI CHHTETHYECKOW TEOPUH IBOJIFOLIUN.

Tema 2. MUKpoO3BOIIOLNS U €€ pe3yJIbTaThl

[Tonynsiuusa Kak 3IeMEHTapHasl €aMHULA SBOTIOLNH. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl HOmyisuui. M3MeHeHue
reHooH/a MOMYJSIUUKA KaK »JJIEMEHTapHOE HBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro paHoBecus Jx. Xapau, B. BaitnOepra.

DOneMeHTapHble (PaKTOpPbl (ABMXKYIIUE CHIIBI) 3BOJIONUH. MyTalMOHHBIHN
npouecc. KoMOuHaTuBHasg u3MeHUMBOCTb. Jlpeil) TreHoB — ciayyaiiHble
HEHAIpaBJEHHbIE M3MEHEHHUS YacTOT aiejaed B nonmymanusx. I¢PQdexT
OCHOBaTeNsd. JDgpgexm oOymuvinounozo eopaviuka. CHUdNCEHUE 2eHEMUYECKO20
pasnoobpasus: npudunsl u cireocmeus. Ilpossienue s¢ghghexma Opeiigha ceros 6
oonvuux u  manvlx  nonyaayusx.  Mwurpanun.  V3omAmmMs  MOIYJISITNMN:
reorpadguyeckas (mpocTpaHCTBEHHAas), Ononorudeckas (penpoayKTHBHAs).

EctecTBeHHbIl 0TOOp — Hampasistommi ¢aktop 3Boionuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIHMM, CTaOWIU3UPYIONIMM,  pa3pbIBAIOIINN
(mm3pynTuBHbIi). [lonoBoit oTOOpP. BO3HHKHOBEHHE M DBOJIOLHMS COIHAIBHOTO
MOBEICHUSI )KUBOTHBIX.

[Ipucnoco0IeHHOCTh ~ OPraHU3MOB  Kak  pe3yJbTaT  MHUKPO3BOJIOLHH.
Bo3HuKHOBEHHE  TPUCHOCOOJNIEHM y  OpraHu3smMoB.  Apomopdo3sbl 17}
uanoagantauuu. [Ipumepsl npucnocoOieHuil y OpraHu3MoB: MOp(OIOruyecKue,
¢usnonornueckue,  OMOXHMMHUYECKHE,  MoOBeAeHYeCKHe.  OTHOCUTEIBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpa3oBaHue Kak pe3ynibTar
MUKpPOAIBOMIOIMU. M3omsiiust — kirodeBor (pakTop BumooOpazoBanusa. I[lytu wu
criocoObl BH000pa30BaHMs: ajmonaTpuieckoe (reorpadudeckoe),



CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monuIIonIU3aIus,
rudpuauzanus). JJIMTeTbHOCTh BOJIIOLIMOHHBIX MPOIIECCOB.

Mexanu3mbl (POpMHPOBaHUS OMOJIOTHYECKOT0 Pa3HO00pasHsl.

Pons  aBomoOnMOHHONW Oumosiornu B pa3pabOTKe HAy4YHBIX  METOJ/OB
coxpaHeHus: 6Mopa3zHo00pa3usi. MUKPOIBOIIONUS U KOIBOJIOIMS Mapa3uTOB U MX
x03s51eB. MexaHu3mbl (POPMUPOBAHMSI YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBOBI C HEl.

JdeMoHCcTpanuu

[Toptpetsi: C. C. UeTBepukos, D. Maiip.

Tabmuupr u cxembl: «MyTallMOHHAs W3MEHUUBOCTHY», «[lomynsunonHas
CTpYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray», «JIBuxyiiue
CHJIBI SBOJIIOIHUIY, «DKOJOTUYECKass M30JISLUS TOMYJISALIUA CeBAaHCKON (openny,
«l'eorpaduueckass UM30IAUUs  JIMCTBEHHMIIBI CHOMPCKOM M JIMCTBEHHUIIBI
naypckoiy, «llonynsroHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «CxemMa
NEHCTBUSL €CTECTBEHHOIO o0TOOpa», «®Dopmbl OOpbOBl 32 CYIIECTBOBAHUE,
«MBaycrpuanbablii MenaHu3M», «JKuBble uckomaemeie», «[[OKpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromnias OKpacka YKUBOTHBIX),
«Duznonornueckue anantauu», «lIpucnocoONEeHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpykTypa BUAa B
npuposie», «Crnocobsl BU000pa3oBaHus», «l'eorpaduueckoe BumooOpazoBaHUe
TPEX BUAOB JIAHJBIIEH», «DKOJOTMYECKOE BHJI000pPA30BAHHUE BHUIOB CHHHUID,
«ITomunnouasl pacteHui», «KamycTHO-peaedHbli THOPUI.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeil C TNpHUMepaMH Pa3IUYHBIX TMPUCIIOCOOJEHUMN, Yydena NTHI] U 3Bepen
pa3HbIX BHJOB, TepOapuu pacTeHUd OJNM3KUX BHUJOB, O0OOpPa30BABIIUXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlaGopaTtopnasi paGora «BbisiBIieHHE W3MEHYMBOCTH y OCOO€H OJHOTO
BUJIA».

Jlaboparopuass  paGora  «lIpucmocobienus  OpraHu3MoB U HX
OTHOCHUTEJIbHAS 11€J1IeCO00Pa3HOCThY.

JlaGopaTtopnass paGora «CpaBHeHHE BHUIOB 10 MOP(OJIOTHYECCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoOLNS U €€ pe3yJIbTAThI

Meronsl  HM3ydeHHsT MakpodBOMOLMU. [lalleOHTOJIOTMYECKHE  METOMbI
u3ydyeHus oHBomouud. llepexomnbie ¢GopMbl U QUIOTEHETUYECKUE  PSAJIBI
OpraHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHus sBomonuu. CpaBHeHUE QIOpHI U
dbayHbl MaTepuKOB W OCTpPOBOB. buoreorpaduueckue obnactu 3emuu. Bunbr-
SHJEMUKHU U PEJIUKTHI.



OMOPHONIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTHUECKHE METOAbl W3YUCHHUS
ABONIOLMH. ['eHeTnyeckue MeXaHU3Mbl HBOJIOLMH OHTOT€HE3a W TOSIBICHUS
SBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTUYHBIE W  AHAJIOTUYHBIE  OpraHBI.
PyauMentapubsle  opraHbl M aTaBU3MbL.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTU4YECKUE  METOJAbl  HW3YYEHUS  DBOJIIOLIMH.
['omonornynsie TeHbl. COBpEMEHHBIE METOABl MOCTPOEHUS (UIOTCHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTalluy U SBOJIOLMS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TIpaBWjIa) IBONIONUU. [Ipunyun cmenvl QyHKYU.
HeobOpatumocTs 3BoJonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLINH.

JemoHCcTpauumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mromep, 3. ['ekkensb.

TaOmumpl 1 cxembl: «DUIOTEHETUUECKUN DS JIOIIaIn», «ApPXEONTEPUKC,
«3Bepo3yOble  smepel»,  «Crerouedansl»,  «Punmodurte»,  «CemeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «peii) KOHTHUHEHTOBY,
«Penukth», «HauanbHble cTaguu 3MOPUOHAIBHOTO Pa3BUTHUSA IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTUYHBIE OpraHb», «PyIuMEHTH,
«ATaBU3MBDY, «XPOMOCOMHBIE HAaOOpbl 4YEJIOBEKa MW IIMMMaH3e», «l JaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO0II1Ee 3aKOHOMEPHOCTH HBOJIIOLIUNY.

ObopynoBaHue: KOJJIEKLUH, TepOapuu, MYJSDKM HCKOIMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUN HACEKOMBIX.

Tema 4. Ilponcxo:kaeHue U pa3BuTHe JKM3HU Ha 3emJie

Haydnple THMNOTE3bI TPOUCXOXKIEHUA KU3HKM Ha 3emuie. AOuoreHes u
naHcrepmusi. [J[loHayuHble IpenCTaBlICHUsS O 3apOKJIECHUU JKU3HU (KPEaLMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOKICHHUS )KU3HU U €€ OIPOBEpKEHUE OonbITaMu D.
Penu, JI. Cnannanmnanwu, JI. [lactepa. [Ipoucxoxxnenue »u3Hu U aCTPOOUOJIOTHSI.

OcHoOBHBIE JTanbl HEOPraHUYECKOU JBOJIIOLIU Y. IImanerapHas
(reonmoruueckasi) SBOJIIONUA. XUMUYECKash HBOJIONUSA. AOHOTEHHBIA CHUHTE3
OpraHWYecKuX BemecTB Hu3 Heopranudeckux. Omeir C. Mwmmepa u 1. HOpu.
O6pazoBanue mnoiauMepoB u3 MoHOMepoB. KoanepBarHas rumnoresa A. M.
Omnapwuna, Tunmore3a nepBudHoro OyiapoHa JIx. XomnaeitHa, TeHETHUECKas: TUTIOTE3a
I'. Ménnepa. Pubosumsr (T. Yex) m rumoresa «mvupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopusa 3emnm u Meronapl €€ wusydeHus. lckomaemble OpraHHyYecKue
octaTkd. ['eoxponosmorus u e€ wmeroabl. OTHocutTedbHas W a0OCONIIOTHAs
reOXPOHOJIOTHS. ['€0XpOHOJOrnYecKast Kajia: 30HbI, 3PbI, IEPUOABI, FTOXH.



HauvanbHble 3Tambl opranuvecko sBosounu. l[losBieHune u 3BomtONUsA
NEPBBIX KJIETOK. DBOIIOLUA MeTaboau3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOUOTeHe3). DBOIIOIMOHHOE MTPOUCXOKICHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOUHBIX OPTraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Talbl BOJIONHMH BBICIINX pacTeHuid. OCHOBHBIE apoMop(do3bl
pactenud. Beixon pacreHuit Ha cymy. [losiBieHWe CHIOPOBBIX PAacTEHUM |
3aBoeBaHre uMH cymu. CeMeHHble pacTeHHs. [IpOMCXOXKIEHHE IIBETKOBBIX
pPacTCHUMN.

OCHOBHBIE 3Tambl HBOJIIOIUHU >KHBOTHOTO Mupa. OCHOBHBIE apomMop]o3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBJIEHHUE COBPEMEHHBIX
TunoB. llepBbie XOpmOBBIE KUBOTHBIE. JKW3Hb B BOJIE. DBOJIOLMSA TO3BOHOYHBIX.
[Tpoucxoxnenue ampubuii u pentuiauii. [IpoucxoxnaeHre MIEKOMUTAIOMUX U
ntull. [lpunnun xmoueBoro apomopdosza. OcBoeHHE OECNO3BOHOUYHBIMU H
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Paszputne xwu3HM Ha 3emiie MO 3paM M NEPUOJAM: apXeH, IPOTEPO30U,
najgeo3oi, Me3030M, KaiWHo30M. OOm@as XapakTepucTUKa KIMMara W
reoJiornueckux mnpoueccoB. [losiBiieHHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: ero yclIOBUS U BIUSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHHSI — 3KOJOTHYECKUE KPU3UCHI Mpouioro. [IpuunHel u
CJIIEACTBUS MAacCCOBBIX BbBIMHpPaHHMl. COBPEMEHHBIN HKOJOTHMYECKUA KPU3HUC, E€r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHooOpas3us Ha 3emIie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. lIpuHImnbl kiaccudukanuu
oprann3moB. OCHOBHBIE CUCTEMATUYECKNE TPYMITBI OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, . . Meunukos, A. N.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxeMbl: «Cxema onbita @. Pequy, «Cxema omnbita JI. I[Tactepa mo
M3YUYCHUIO CaMO3apoxIeHUs xku3Hm», «Cxema ombita C. Mumnepa, [. Opwu»,
«JTampl  HEOPraHUYECKOW  HBOIIOIMWY», «['eoXpoHosiorMyueckas  1mIKauan,
«HavanpHble 3Tanbl OPraHUYECcKON IBOMIOIMKNY, «Cxema o0pa3oBaHUsI dYKapHUOT
nyTéM cuMmbuoreHesa», «Cucrema >XKMBOW TpUPOAsD, «CTpoeHue BUPYCay,
«Apomopdossl  pacteHuit», «Punnodure», «OTHOKIECTOUHBIE BOAOPOCINY,
«MHOTOKJIETOUHBIE  BOHOpOCHM», «Mxwm», «IlanmoporHukm», «l ol0CEMEHHBIE
pacteHusi», «OpraHbl IBETKOBBIX pacTeHui», «(CxemMa pa3BUTUA KUBOTHOTO
Mupay, «Apomopdo3bl KUBOTHBIX», «lIpocreiimmuey, «KUIIEYHOMOTOCTHEIE,
«IInockue yepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HU B
apXxeuckou spey, «Pa3BuTue )KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
[TAJIEO30MCKOM 3pey, «Pa3BuTue KU3HU B ME3030MCKOMN dpey, «Pa3BuTHe )KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repbdapuud pacTEHUN PA3IUYHBIX OTIEIOB, KOJUICKIUU
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
WTJIOKOXKHX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, 4Yydela MTUL WU  3BEpEN,
KOJUICKIIUM OKAMEHEJIOCTEH, MOJIE3HBIX HCKONMAEMbIX, MYJS)KH OPTaHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryansnasa  ga0oparopHas padora «MoJenupoBaHHE — OIBITOB
Muiepa—FOpu 1o uzydeHuto abMOreHHOro CUHTEe3a OPraHUYeCKUX COSAMHEHUH B
NEPBUYHOI aTMochepe».

JlabopaTopHass padora «l3ydeHue M ONHCAHHUE HCKOIMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas pa6ora «3yueHue OCOOCHHOCTEH CTPOCHHSI PACTCHUM
PAa3HBIX OTAEIOBY.

IpakTnueckas padora «/3ydeHue ocOOCHHOCTEN CTPOCHUS MO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. Ilponcxo:kaeHne YeJI0BeKa — aHTPONOreHe3

Paznensl u 3agaumn anTpononoruv. MeTo bl aHTPOIIOIOTHH.

CraHoB/I€HUE TPEIACTABICHUN O MPOUCXOXKIACHUU YEJIOBEKa. PenurnosHeie
BO33peHUsA. COBpEMEHHBIC HAYYHbBIE TEOPHH.

Cxo0ZIcTBO 4enoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE TTOJI0KEHNUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YENOBEKA C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (bH3H0I0Tr0-OMOXUMHUECKHE,
noBeaeHYeckre. OTINYMS YETTOBEKA OT KUBOTHBIX. [IpAMOXO0XKIECHNE U KOMIJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrkymue cuiibl (pakTopbl) aHTPOIOTEHE3a: OMOJIOTMYECKHUE, COLUAIbHBIE.
CooTHotieHrne OMOJIOrMYECKUX U COIMATIbHBIX (PaKTOPOB B aHTPOTIOTECHE3E.

OcHOBHBIE CTaauu aHTpororeHe3a. PaHHWE 4YenoBEKOOOpa3HbIe OO0E3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTH/IbI — OOLIUE MPEIKU YeIIOBEKOOOPA3HBIX 00€3bsH U
Jo/1ei. ABCTPAIONUTEKN — JBYHOTHE MPEAKH JroJeh. UeloBEK yMEIbIi, IEPBhIE
M3TOTOBJIEHUS OPYIHM TpyAa. UemoBeK NPSMOXOISAIINN U NEPBBIM BBIXOJ JIFOAEH
3a  mpenensl  Adpuxku. YemoBek  reimenbOeprckuii — - o0mmMM  TIpeaoK
HEAHJEPTAJIBLCKOTO YEJIOBEKAa M 4YEJIOBEKa pa3yMHOro. UenoBek HeaHIepTAIbCKUI
Kak BHJ JIIOAECH XOJOAHOTO KJMMarta. YeloBeK pa3yMHBIH COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a mpenenamu AQpuku.
[TasieoreneTrka u najieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO 4eJIoBeKa. EcTecTBEHHBIM OTOOpP B MOMYJISALHUAX
yesioBeka. MyTanMoHHBIN mpoliecc ¥ noauMopdusm. llomymnsimoHHble BOJIHBI,
npeiid reHoB, murpanus U «d(PpQekT ocHOBaTENs» B MOMYJISIHUAX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckue pacel. [loHstne o pace. bonpmme packl: €BpOIeOMIHAs
(eBpa3miickasi),  aBCTpaJlo-HETpoWJiHas  (dPKBaTOpualbHas),  MOHTOJOU]IHAA
(a3maTcko-aMepuKaHcKas). Bpems u myTH pacceneHHsl 4YeloBEKa IO IUIAHETE.
EnunctBo  yenoBedecknx — pac. HayuyHasg  HeECOCTOSATENBHOCTH — pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCIOBUSAM OKPYXKAIOIIEH CpeJibl.
Bnusnue reorpaduueckoit cpeasl W Apeiida TeHOB Ha Mopdosoruro  H
(bu3MONOTHIO YeTOBEeKa.

MexauCIuIUIMHApHBIE ~ METOAbl B (u3mueckod  (OMOJOTHYECKOH)
AHTPOINOJIOTUM.  OBOJIOLMOHHAS  AHTPONOJIOTMS W MAJCOAHTPOIIOIOTHSA
YEJOBEYECKUX MOIMYJSUNNA. bHOoCONMAIbHBIE HUCCIETOBAHUS TPUPOJBI YEIIOBEKA.
HccnenoBaHue KO3BOIIOLMH OMOJIOTHYECKOTO U COLMATIBHOIO B UEJIOBEKE.

JemoHCcTpauun

[Toprpersr: Y. apsun, JI. Jluku, . f. Porunckuii, M. M. I'epacumos.

Tabnuiel U cxembl: «MeToabl aHTPOTIOJIOTHNY, «I 0JTOBHOM MO3I YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHbI», «CKeleT 4YeloBeKa U CKeJeT UIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «/[BHXKYIIME CHIIBI AHTPOIIOT€HE3a», « IBOITIOLMOHHOE
IPEBO  YEIIOBEKa», «ABCTpaJIONUTEK», «YemoBek  yMmenbli», «Yenosek
MPAMOXOIAIININY, «JleHncoBCKuM uenoBek» «Heanaepranbiby, « KpoMaHbOHIIEI,
«IIpenku yenoBeka», « ITamnbl 3BOJIIOLUN YEIOBEKA», «Packl uemoBekay.

OGopynoBaHue: MYJSIKM — OKaMEHEJNOCTeM, MpeIMEeTOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB ueJoBeKa, pernpoaykuuu (doTtorpaguu) KapTUH C
MUDOTOTUYECKUMU U OMOJICHCKUMH CIOKETaMU TPOUCXOXKICHUS 4YeJIOBEKa,
¢dotorpaduu Hax0JOK UCKOMAEMbIX OCTATKOB UEJIOBEKA, CKEJIET YeIOBEKa, MOJEIb
yepena 4YeJoBeKa M 4Yeperna I[IMMIAaH3€, MOJENb KUCTH YEJOBEKa M KHCTH
HIMMITaH3€, MOJAENIH TOPCa MPEAKOB YEJIOBEKA.

Jlaboparopnasi pa6ora «l3yyeHue o0OCOOEHHOCTEM CTPOCHHS CKeJeTa
YEJI0BEKA, CBSA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnuyeckas padora «/3yyeHne sKOJTOTUUECKUX aJanTalli YEJTOBEKaY.

Tema 6. Jxojorusi — Hayka 0 B3aMMOOTHOLIEHHUSIX OPraHM3MOB U
HAOPTraHU3MEHHBIX CHCTEM C OKPY KaloLei cpeaou

3apoxxaeHue 1 pa3BuTHe 3kojioruu B Tpynax A. I'ymOonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
9K0J0TUU. CBSI3b HKOJIOTUH C IPYTUMU HayKaMH.



Metoasr skonoruu. IloneBbsie HaOmOAEHHS. DKCHEPUMEHTHl B 3KOJOTHU:
npupoAHbie W JsaboparopHbie. MojenupoBanue B 3KOJOTMA. MOHHUTOPUHT
OKpY>KaroIel Cpeibl: JJOKAIbHBIN, PErHOHATBHBIN U TJI00AIBHBIM.

3HaueHUE OKOJIOTMYECKMX 3HAHMM JUISI  4YEJNOBEKA. JKOJOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€Hl YENOBEYEeCTBA C NpUpoJoil. PopMupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U HKOJIOTMYECKON TPaMOTHOCTH HACEICHHUS.

JlemoHCcTpauumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuub! u cxembl: «Pa3niensl 3Koa0run», «MeTobl IKoJIorun», «Cxema
MOHHUTOPHUHTA OKPYKAOLIEN CPEIBI.

JlabopaTopHas padora «3yuenue METO/0B JKOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpeaa OOUTAHUS

DKoJyiornueckue (pakTopbl U 3aKOHOMEPHOCTH MX AeicTBus. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: abMOTHUUECKHE, OMOTUUECKUE, aHTpororeHHbie. O01ue
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorMueckux ¢akrtopos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

AbGuotnueckue (paktopel. CBeT Kak 3Kojoruyeckuilt ¢akrop. JlelicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUN M JKUBOTHBIX IO OTHOIIEHHIO K cBery. CurHanbHas pojb CBeETa.
doTonepruoau3M.

Temneparypa kak skojormyeckuid Qakrop. /[elicTBue Ttemmeparypbl Ha
opraHu3Mbl. [IoiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BnaxxHocTe kak skojornuyeckuit (axrop. Ilpucnocobnenus pacTteHuid K
NoJAJIep>KaHU0 BoAHOro OanaHca. Knaccudukaius pacTeHUH MO OTHOUIEHUIO K
Bojie. [Ipucrnoco6nenrs XUBOTHBIX K H3MEHEHUIO BOJHOIO PEXUMA.

Cpenpl oOMTaHUS OPraHW3MOB: BOJIHAs, HAa3eMHO-BO3AYLIHAas, MOYBEHHAs,
ryOMHHAs  MOJAINOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH cpea oOuTaHus oOpraHu3MoB. [IpucnocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HBIX CpeJiax.

buonornyeckne putmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOUYHBIE H
rouyuHble pUTMBL. [Ipucnoco6ieHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHMSIM
YCIIOBUU KU3HU.

XKusznennsie @opmbl opraHuzMoB. IloHsiTue o0 JKM3HEHHON dopme.
Kusznennsie popMbl pacTeHUIL: 1€pEBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHMS M 00pasa >KU3HHU.

buotnueckue (bakTOopHI. Bungsr OMOTHYECKUX B3aMOJIEHUCTBUH:
KOHKYPEHITUS, XUIITHUYECTBO, cMMOMO03 U ero ¢opmel. [lapasutusm, koomepamws,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHnYecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, ¢opuueckue, (HaOpuueckue). 3HAUCHHE
OMOTUYECKUX B3aUMOJCHCTBUU Il CYIIECTBOBAaHUS OPraHU3MOB B Cpejie
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOYCHUS.

JdeMoHCcTpanuu

Tabmuupr U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKUE TPYIIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TEIIOKpOBHbIC
KUBOTHBIE», «XOJOAHOKPOBHBIE >KUBOTHBIE», «DU3UOJIOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenbl oOOWTaHHUS OpraHu3MoBy, «bHoIOTHYECKHE PUTMBIY,
«Kuznennole  Gopmbl  pacreHuil», <«OKuszHeHHble  (DOPMBI  SKMBOTHBIX),
«IKOCHCTEMA HIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMA XBOMHOrO Jiecay, «llenu
nuTaHusy, «XunHudectBo», «llapazutuzm», «Konkypenuus», «CuMOu03»,
«KommeHncanuzmy.

OGopynoBanue: repdapu pacTEHUA UM KUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3IUYHBIX OSKOJOTUYECKHX (AKTOpPOB, TepOapuul CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOUBBIC, TECHEIIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, TepOapuu U KOJUICKIIMHU TEIJIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYUBBIX pAaCTEHUM, Yyyena MNTHULl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, Kcepodpuram, me3opuTaM, KOMHATHBIC
pacTeHusl TAaHHBIX TPYIIN, KOJUICKIIMN KUBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpeax,
repOapu M KOJUICKIIMM PACTEHUW U SKUBOTHBIX, OOJAJaIoONUX dYepTamu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHHM KU3HU, TepOapuu U
KOJUUICKIIMM PACTEHUM M KMUBOTHBIX PA3IMUHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMUHBIX OMOTHUECKUX B3aUMOJCHCTBUSX.

Jlaboparopnasi padora «BbisiBIeHHe TMNPUCIIOCOOJIECHUN OPraHu3MOB K
BIIMSIHUIO CBETA.

JlaGopaTtopnasi pabora «BpisiBIeHHE NPUCTOCOOJEHUM OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATyPhI».

JlaGopaTopnasi pabdora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Dxo10rus BUAOB U MOMYJISALMIA

DKOJIOTHYECKUE  XapaKTePUCTHKU MOMYJISLINH. [lomymsiiuss~ Kak
ounonornyeckas cucrema. Pois HEOTHOPOAHOCTH Cpenbl, GU3NUECKHX OaphepoB U
0COOEHHOCTEHW OMOJIOTHH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyJysiiiuid. OCHOBHBIE TTOKA3aTeIU MOMYJISAIUNA: YUCICHHOCTh, TIJIOTHOCTD,



BO3pDaCTHAsT M IIOJIOBasi CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUSI.

DKkoyioruyeckas CTpykrypa nomyiasiuud. OUeHKa YMCICHHOCTU MOMYJISAIINU.
JlnHaMuka nonmyJiaiuuA U €€ peryisinus. bHOTMYECKUU MOTEHUUAT MOMYJISIUH.
MopenupoBaHue TMHaAMUKHA NOMyJsiuu. KpuBble pocTa YUCIEHHOCTHU MO,
KpuBble BbDKMBaHUSA. Perynsuus 4YMUCIEHHOCTH MOMYJSIUI: pojb (aKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUH BUOB (T- U
K-cTparerun).

[TonsiTue 00 sKOJIOrMyYeckod Hume Buaa. MecrooOutanue. MHOromepHas
MoJenb sKosiornyeckon Humm Jx.M. XarunmHcoHa. Pa3Mmepsl 3KOJIOrMYecKoin
Hui. [loTeHnnanbpHas U peann30BaHHAas HULLU.

Bun kak cucrema nomynsnmi. Apeanbl BUIAOB. BuIbl U HMX JKU3HECHHBIE
CTpaTerun. JKOJIOTUYECKUE YKBUBAJIICHTHI.

3aKOHOMEPHOCTHA TMOBEJACHHUS W MUTpPalMil >KUBOTHBIX. buonornueckue
MHBAa3UH YyKEPOJHBIX BUJIOB.

JemoHCcTpauun

IToptpert: k. . XaTdynHCOH.

Tabmuubl U cxeMbl: «JDKOJOTHYECKHUE XapAKTEPUCTUKU MOMYJISIIANY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyiasiuun», «Bo3pacTHble  mHpamMuabl
nonyisiiun», «CKOpOCTb  3acel€HUs TOBEPXHOCTH 3E€MIIM  Pa3IU4YHBbIMU
opranuzmammn», «Mojeinb 3xonornueckord aumm x. M. XatunHcoHay.

Oo6opynoBanue: repbapuu pacTeHU, KOJUICKIIUU >KUBOTHBIX.

JlaGopaTtopnass paGora «IIpucnocoOieHuss ceMsH pacTeHUH K
PacCeNICHUIO.

Tema 9. Jkos0orus coodecTB. IKOJIOrHYeCKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crTpykrypa. CBsizM Mexmy
OpraHu3MaMH B OMOLIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. k. Tencnau). OyHKIMOHATBHbBIE
OJIOKM OpraHu3MOB B DKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue nenu u cetn. AOHMOTHYECKHE OJIOKH
skocucteM. I1ouBbl U Wikl B 3kocucTeMax. KpyroBopoT BElIECTB U MOTOK SHEPTUU
B OKOCHCTEME.

OcCHOBHBIE  TIOKAa3aTe€JIM HJKOCUCTEMBbl. buomacca W OpomyKuus.
DKOJIOTUYECKHE MUPAMUIBI YUCesl, OMOMACChI U YHEPTHUH.

Hunamurxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Daykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiecCuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W WX MPUYUHBL. AHTPONOTCHHBIE BO3JCHCTBUS Ha
cykueccuu. KnumakcHoe coobiiecTBo. buopaznoobpasue u noaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOWYUBOCTH COOOIIECTB.



[IpupoaHbie IKOCUCTEMBI. JKOCUCHeMbl 03EP U peK. DKocucmemvl Mopell U
oKeanos8. IKocucmemvl MyHOP, 1eco8, Cmeneti, NYCMbiHb.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATrposkocucTteMa. ArporieHo3. Pazmmuuns
MEXIy aHTPOIIOTCHHBIMU U TIPUPOTHBIMHA SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. [opojackas
baopa u ¢dayna. Cunanrponuzauus ropojckod ¢ayHel. buonornueckoe u
XO3SIMICTBEHHOE 3HAYCHHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aK0OHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHI OPTaHW3MOB B
sKocucTteMax. Poib kackaonoeo sghghexma u 6u008-30upuxamopos (Kiroueswix
61008) 8 yHKYUOHUpOoBaHuu 3Kocucmem. IlepeHOC PHEPTUU U BEUIECTB MEXKITY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJISIIMN U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuszmoi 8030elicmeust  3AcpA3HEHUll  pAa3HbIX  MUNOG Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUSL — AHMPONOSEHHO20 — 8030€UCBUSL.
MeTon00THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTE€HHBIX YKOCUCTEM.

JemoHcTpanumn
[Toptpet: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OWoOLEeHO3a»,  «ODKOCHCTEMA

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOMHOTrO jecay, «DyHKINOHAIbHBIE
IPYIIBl OPTraHU3MOB B JKOcUcTEME», «KpyroBopoT BelIecTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOUINHASA, NETPUTHAS)Y, « IKOJOTUYECKA TUPAMUIA YUCEID,
«IKonoruyeckas nupaMuga OMOMacchl», «IKOJOTHYECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 0onortay, «llepBuunas cykueccus», «BoccTaHoBIeHUE Jeca TOCIe
noxapa», «9KOCUCTeMa 03epay, «ArpoueHo3», «KpyroBopoT BemecTB M MOTOK
SHEpPruM B arpoueHose», «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMY HACEKOMBIX, Uydelia MTUIl |
3Bepel, repbdapum KyIbTypHBIX U JUKOPACTYIINX PACTEHHH, aKBapUyM Kak MOJEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onrcanue ypooIKOCUCTEMBI.

JlaGopaTtopnasi padora «/3ydyeHue pa3zHooOpa3usi MEIKUX MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKypeHust «IKCKYpCUsl B TUIIMYHBIA OHoreoneHos (B 1yOpaBy, Oepe3HsiK,
€JIbHUK, HA CYXOJOJIbHBIM UM MMONMEHHBIHN JIyT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IDKCKYypCHsl B arpo3KOCUCTEMY (Ha MOJI€ WIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riod6ajnbHas IKocHCTEMA

buocdepa — oOmiernianerapHasi 000y104ka 3eMIIH, T/€ CYIIECTBYET WIH
CyILlECTBOBaJIA kU3Hb. Pa3zBuTHe npeacTaBieHuii o ouochepe B Tpynax . 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BelecTBO Ouocdepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CylIecTBOBaHUS Onocdepbl. OcoOeHHOCTH OHOChEphl Kak
rI106anpHOM SKOCHCTeMBI. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOT€OXMMHUYECKUE LUKIBI (Yyriaepoja, a3oTa). PATMUYHOCTD SBJICHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o O6mome. OCHOBHBIE OHOMBI CYIIU:
TYHJIpa, XBOMHBIE JIeca, CMEIIAHHBIE U IIMPOKOJMCTBEHHBIE JIeca, CTENH, CABAHHBI,
MyCTBHIHU, TPOITUYECKHUE JIeCa, BBICOKOTOPhs. KimmaT, paCTUTEIbHBINA W KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITNAIa 1
onochepHbIX PYHKIIUM.

JeMoHcTpanuu

[Toptpetsi: B. . Bepuanckuii, 9. 31occ.

Tabmuubr u cxembl: «['eocheprr 3emmu», «KpyroBopoTt azora B MpUPOJIE»,
«KpyroBopoT yriepona B mnpupoae», «KpyroBopoT KUCIOpOJa B MPUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHoBHbIe OMombl cymmny, «Kinmarnueckue
nosica 3emnn», «TyHapa», «Takra»y, «Cmemannei jecy, «lInpokoancTBeHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit gecy.

O6opynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKITUHU YKUBOTHBIX.

Tema 11. HestoBek M OKpy:xa0IIas cpeaa

DKOJIOTUUECKHE KPHU3UChI M MX MpUYMHBL. Bo3nelicTtBue uenoBeka Ha
ouocdepy. 3arpszHeHue BO3AYIIHOM cpenapl. OxpaHa BoO3AyXa. 3arps3HEHHE
BOJIHOW cpeabl. OxpaHa BOIHBIX pecypcoB. Paspymienue mnouBsl. Oxpana
MOYBEHHBIX pecypcoB. 3mMeHeHue kimmara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBHBIA M KUBOTHBIA Mup. OxpaHa
PacCTUTEBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TPHHIIMIBI OXPaHBI TPHUPOJIHIL.
Kpacasie xHuru. Ocob6o oxpansemble mnpupoansic Tepputopuu (OOIIT).
borannueckue caapl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIC TIPUHITUIBI YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA M IPHUPOJBI.
PaunonanbHO€ ~ MpPUPOJONOJIB30BAHUE M COXpaHEHUE  OMOJOTHYECKOro
pazHooOpasust 3emun. OOmIME 3aKOHOMEPHOCTH TJIOOATBHBIX HKOJOTHUUECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3UCa U €r0 BEPOATHBIE MTOCIIECACTBUS.

Pa3BuTHe METOOB MOHUTOPHHTA pPa3BUTHSA OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvie ucciedo8anus nepexooa K pecypcocbepezarowell U
KOHKYDEeHmOoCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u 6uopecypcsi.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneyusarowue 00Cmyn K
UHGopMayuu No COCMOSHUIO OMOENbHLIX 8U008 U dKocucmem. OCHOGb



9Kopeadburumayuy dKocucmem U cnocobos 0O0pvOLL ¢ OUONOBPENHCOCHUIMU.
Pexoncmpykyus MopcKux u HazemMHvIX IKOCUCTNEM.

JemoHCcTpauumn

Tabmuubpr w  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arpsi3HeHue
ruapocdepbl», «3arpszHeHue TouBbl», «llapHukoBwii  3pdexkT», «Ocobo
OXpaHseMbIe PUPOAHBIE TEPPUTOPUN», «MOJETN YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpadun OXpaHSIEMBIX PACTEHUN W >KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHATH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OOy4aromIMMHUCSL TMpOrpaMM CpelHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METanpeIMETHBIC U MPEIMETHBIEC.

B cTpykType TUYHOCTHBIX pe3yJbTaTOB OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU
BBIJICJICHBI CIIEAYIOLIME COCTABIISIONIUE: OCO3HAHUE OOYYaIOIIUMUCS POCCUUCKOM
IPAXKIAHCKON HJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOINPEACNICHUIO, Haiuuue Momusayuu K OOy4YeHHIO  OHWOJIOTHH,
yeleHanpaegieHHoe paszeumue BHYTPEHHUX YOEXKIEHUUW JWYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPATUIMNA Pa3BUTHUS OUOJIOTHYECKOTO
3HAHMS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIIMXCA PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbBHOCTH 1IEHHOCTHO-CMBICJIIOBBIMM YCTaHOBKAaMH, TPUCYLIIUMH CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haauyue NPABOCOZHAHUS  DKOJIOTHUECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUmMb eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JIngyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpPaMMBbI MO OMOJIOTUU JOCTUTAIOTCS
B E€IUHCTBE Y4yeOHOW U BOCIUTATEIbHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUICKUMU COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHM, MPUHATHIMU B OOIIECTBE MpPaBUJIAMU M HOPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHUS, CaMOBOCIIMTaHUS W
CaMOpa3BUTHUSA, PA3BUTHUS BHYTPEHHEH MO3UIUMU JUYHOCTH, MATPUOTU3MA H
YBOXKEHHUS K 3aKOHY M MPABOMOPSAIKY, YEJIOBEKY TPyJa U CTApUIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHMsSI, OEPEKHOrO OTHOIIEHUS K KyJIbTYPHOMY HACICAHIO H
TPAAULMSAM MHOTOHAIMOHAILHOTO Hapona Poccuiickon depepanuu, NpUpoOsIE H
OKPY>KaIOIIEH Cpee.

JIngyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3ULMEN JIMYHOCTU, CHUCTEMOUN IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHM, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, paCIIMpPEHUE >KU3HEHHOTO
ONBITA M OMbITA JIEITEILHOCTH B MPOIECCE peAIM3alMU OCHOBHBIX HaIPABJICHUN
BOCHUTATEJILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUaIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOWX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHA U MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON [EATEIBHOCTH TMpPU  CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BBIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JICHCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COIIMATIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYOHHUYECTBY B IPOLECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHbIX, TI03HABATENBHBIX U HCCIEAOBATEIbCKUX 3a/lad, YBaXXUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB NpPU OOCYXIEHUH CHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOU ESITEILHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKON TPaXJaHCKOU WJIEHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTH TNEpes
PonuHoM, ropmoctw 3a cBOM Kpad, CBOKW PoanHy, CBOM S3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPUPO/IbI,
JTOCTUXEHUSIM Poccun B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCUUCKUX YUYEHBIX B CTAHOBJIICHHE U
pa3BuTHE OWMOJOTUM, TOHUMAHMS 3HAYCHUST OWOJIOTMU B TMO3HAHUU 3aKOHOB
MPUPOJIbI, B KU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CHYyXeHHI0 U 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) yXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OCO3HaHUE JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, TUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIlMI0O W MPUHUMATbh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMUYMBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTENSIM, CO3aHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauusiMu HapoJioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIFOYAsi SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAaHHUE YMOIMOHATBHOTO BO3ACHCTBHUS )KUBOM NPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPYECKOU JIMYHOCTH;

5) ¢usmyeckoro BocnuTaHHus, (POPMUPOBAHUSI KYJBTYPHI 310POBbSI H
IMOIMOHAJILHOTO 0JIArONOJyYns:

NOHMMaHUE W peaju3alus 3J0pOBOro M Oe3zomacHoro obpasza KU3HU
(310poBOE  TMUTaHUE, COONIOACHUE TUTMEHHMYECKUX TPaBWI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH © OTAbIXa, peryisapHas (usndeckas
aKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (pU3MUECKOMY M IICUXMUYECKOMY 3/I0POBbIO;

NOHUMAHHWE LEHHOCTH MpPaBWJ HWHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIO/ICH;

OCO3HAHHWE TOCIEACTBUN W HENPHATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTEpCTBa, TPYA0It00ue;
FOTOBHOCTh K aKTUBHOW JESATEIBHOCTU TEXHOJOTMYECKON U COLIMATIbHOU
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATHh U CAMOCTOSTEIILHO

BBITIOJTHATH TaKyIO JACSATEIbHOCTD;

UHTEPEC K pa3IuyHbIM cdepam npodhecCUOHATBHOU JeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynaymield npodeccur W peaau30BHIBATH
COOCTBEHHbIE KU3HEHHBIE TUUTAHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMI0O U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCITUTAHMS:

AKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K TMPHUPOJIe KaK HUCTOUYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS;

TIOBBIIIIEHUE YPOBHS JKOJOTMYECKOM KYJIbTYphl: MNPHOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXHBIX [MOCIEACTBUM  JIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHWE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM U TMyTel ux
pelieHus;

CIIOCOOHOCTh HKCIIOJIB30BaTh NPUOOpETaeMble MpPU HM3YYEHHH OHOJIOTUU
3HaHWS W YMEHUS TPU PEHIeHUH TPoOJeM, CBA3aHHBIX C palMOHATHHBIM
MPUPOONOIb30BaHNEeM  (COOMIOJIEHUE  TpaBWU  TOBEJACHUS B IPHUPOJE,
HaIMpaBJICHHBIX HAa COXpPaHEHHWE pPAaBHOBECHUS B DKOCHCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, Onochepsl);

AKTUBHOE HEINPHUATHE JEUCTBUM, MNPUHOCAIIUX BPEHN  OKPYKAKOILIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArompHUsATHBIE SKOJOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;



HAJUYHE PA3BUTOTO HKOJIOTHYECKOTO MBIINUICHHS, SKOJIOTUIECKON KYJIbTYPHI,
OTbITa NS TENHHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHONW, KOMMYHHKATUBHOW M COIMAIBHON
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOMN JIEITEIbHOCTH SKOJIOTUYECKON
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHNS

c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha JTUAJIOTe
KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM W UYMTATENBCKOW KYJIbTYPHl KaK CpelCTBA
B3aMMOJICUCTBUS MEX1Y JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMaHUEe CcrhenupuKr OHOJOTUM KaK HayKd, OCO3HAHHS €€ polu B
(GbopMUPOBaHUN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JAHUHM I[E€IOCTHOTO
IPEJICTaBICHUS 00 OKPYXKAlolIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YEeIOBEKa U
oOIIeCTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U peUIeHUU MpodiieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS,;

yOXKAEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JUISI COBPEMEHHOM IMBUIN3AIUU:
o0OecrieueHrss HOBOTO YPOBHS DPAa3BUTHS MEIUIIMHBI, CO3JaHHE MEPCIEKTHBHBIX
OMOTEXHOJIOTUI, CIMOCOOHBIX pelIaTh PEeCcypCHble  TPOOJIEMBbl  Pa3BUTHUSA
YeJIOBEUECTBA, MOUCKA MyTeH BhIXOAA U3 TTI00ATBHBIX SKOJOTUYECKUX MPOOIEM U
o0ecriedeHrss MepexoAa K  yCTOMYMBOMY  Pa3BUTHIO,  PAIMOHATBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECypcoB M (OPMUPOBAHMIO HOBBIX CTaHAApTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHMOJIOTMYECKHX 3HAHUWA B X
MOBBIMICHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIIBHONW TPaMOTHOCTU oOydaroniuxcs, GopmMupyeMoi
IIPU U3y4YEHUH OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, MCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJb30BaTh TIOJlydaeMble 3HAHWSA JJIA aHaldu3a W
OOBSICHEHUS SIBIICHUW OKPYXAIOIIEro MUPa U MPOUCXOANIUX B HEM M3MEHEHUH,
yMEHUE JefiaTh OOOCHOBAHHBIC 3aKIIOYEHHS HAa OCHOBE HAy4HbIX (DAKTOB H
UMEIOITNXCS JAHHBIX C [ENTBIO MOTYYeHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIB30BATh OMOJOTHYECKHUE 3HAHUS IS
pemIeHus mpo0JieM B peaTbHBIX )KU3HEHHBIX CUTYyAITUsX;

OCO3HaHWE IIEHHOCTH HAyYHOU JEsTeIbHOCTH, TOTOBHOCTH OCYLIECTBIISATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO e TEIbHOCTh HHAUBUIYAIBHO U B TPYIITIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMpPEphIBHOMY  OOpa3oBaHUIO |
caM000pa3oBaHUI0, K aKTUBHOMY TMOJYyYEHHIO HOBBIX 3HAHUU MO OHWOJOTHH B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMU.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yJbTaThl OCBOCHUSI ydeOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIe i (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYyHAIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSTHUSA, OTpaKalollne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEIUPUKY METOJOB IIO3HAHWSI,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIus, sIBJICHHUE, MPOlLiecC,
CUCTEMa, Hay4dHbIN (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJeIOBaHUe,  HAOJIOJEHUEe, M3MEpEHUe, JKCIEPUMEHT U IpyrHe);
YHUBEpCAJIbHbIC y4eOHbIE JEHCTBHUS (IMO3HABATENIbHBIE, KOMMYHUKATHBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GYHKIIMOHATBHON
IPAaMOTHOCTH M COIMAJbHOM KOMIIETEHIIMM OOY4YalOUIMXCs; CIOCOOHOCTh
oOyuaromxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE,

MHUPOBO33pPEHUYCCKHE 3HAHUS W  YHHUBEpPCaJdbHbIC ydeOHBIC JEHWCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

B pesynprare wu3ydeHus OHMOJOTMM Ha YypPOBHE CpPEIHEr0  OOIIero
oOpa3zoBanuss y oOyuwaromerocss OyAayT c@opMupoBaHbl IO3HaBaTEIbHbIC
YHUBEpCaIbHBIC YUeOHbBIE JCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCABLHBIC YUeOHBIC
JNEWCTBUS, PETyJATHBHbIE YHUBEPCAIbHBIC YyUeOHBIC JICHCTBUSA, COBMECTHAs
JIESITEIIbHOCTb.

MeranpeaMeTHbIe PE3yNIbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHus JIOJKHBI OTPaKaTh:

OBaanenne YHHBeEpPCaJIbHBIMH Y4eOHbIMU NMO3HABATEJIbLHLIMH
AEUCTBUSIMM

1) 6a30BbIe JJOrHYECKHE TeCTBHA:

CaMOCTOSITeIbHO  (popMyuMpoBaTh M aKTyaJIM3UpOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPU OCBOCHWM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIICHHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiiacCu(UKAIIUK, 0000IIEHHUS ), PACKPBHIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUM (BBIJCIATh UX XapaKTEPHBIC MPU3HAKU, YCTaHABIIMBATh
CBSI3H C IPYTUMHU TTOHSATHSIMH );

OTpeNeNaTh IEMd NeATebHOCTH, 3aJaBas IMapaMeTphl M KPUTEPUU WX
JOCTHKCHHSI, COOTHOCHUTD PE3yJIbTATHI ICSITEIbHOCTH C IIOCTABJICHHBIMU TICIISIMH;

HCIIOJIB30BaTh OMOJIOTHYCCKHE TIOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBJICHHUM
YKUBOU MTPUPOIBI;

CTPOUTH JIOTHYECKUE pacCyXJIeHUsS (MHAYKTHBHBIC, JACIYKTUBHBIC, TIO
aHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B pPaccMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMECHSTH CXEMHO-MO/IETbLHBIE CpeacTBa TS IpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TAaK)K€  MPOTUBOPEUMI  PA3HOIO  pOJAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IJIaH pELICHUs] MPOOJieMbl C YYETOM aHalv3a MMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B AESTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPAVMHUPOBaTb U  BBIIOJHATH paboOTy B  YCIOBUSAX  PEalbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBYS;

pPa3BUBATh KPEATUBHOE MBIIIJIEHUE MPU PEILICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKUE NeiiCTBHUS:

BJIa/IETh HaBBIKAMU Y4eOHO-HCCIIEA0BATEIbCKON U POEKTHOM JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHus NOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOAO0B PELICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJBI JACATENBHOCTH IO IOJYYEHHID HOBOIO
3HAHMS, €r0 HHTEpPHpETAlHH, NPEeoOpa3oBaHUI0O M MPUMEHEHUIO B Y4EOHBIX
CUTYalIUsIX, B TOM YHUCJIE MPU CO3JaHUU YUYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(opMupOBaTh HAyYHBIH TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMHU U METO/IAMU;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHOM
NESITEIbHOCTH 1 )KU3HEHHBIX CUTYAIIHIX;

BBUSIBJIATh NPUYUHHO-CIICJCTBEHHBIE CBA3M U aKTyaJlU3UpOBaTh 3ajavy,
BBIJIBUTaTh TUINOTE3y €€ pEeIICHUs, HAXOAUTh apryMEeHTbl AJi1 JO0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh [apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ pELIEHUS 3aJaud pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIGHKY HOBBIM CHUTYyallUsM, OLEHUBaTh HPHOOPETEHHBIA OIIBIT;

OCYIIECTBIISATH LEJICHANPABICHHbBIN MOUCK NEPEHOCA CPEJICTB U CIIOCOOOB
JeHCTBUS B MPO(heCCHOHANIBHYIO CPENY;

YMETb NIEPEHOCUTD 3HaHUS B MIO3HABATEIbHYIO U MPAKTUYECKYIO 00JIacTU
KU3ZHEIEATEeIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 001acTel;

BBIIBUTATh HOBBIE WJIEH, MPEAJIaraTb OPUTHHAIBHBIC MOAXOJbl U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 3a/1a4H, JOIMYCKAIOIINE albTePHATUBHBIC PELICHMUS.

3) padora ¢ uHpopManHeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMAIUU (TEKCTE y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CJIOBApAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamu3upoBaTh



UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

(GopMyTupOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
otOope Omosornueckor MHGOPMAITH, HEOOXOAUMOM NIJIsi BBITIOJHEHUS y4eOHBIX
3ajiay;

npuoOpeTaTh OIBIT HMCHOJB30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOIB30BAHUS PA3IUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMy  TIpencTaBICHHUS
Oounosiornyeckor uHpopmaIuu (CxeMbl, TpapuKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
" Ipyroe);

UCIIONIb30BAaTh HAYYHBIM SI3bIK B KAauecTBE CpelICTBa IMpu padore ¢
Ononornyeckod MHPOpMALME: NPUMEHITh XUMUYECKHE, (U3UUECKUE H
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIbI, (OpMyIibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M IPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HaTJISTHOCTH;

BJIQJICTh  HaBbIKAMU  PAcCHO3HAaBaHMS W 3alIUTBl  MHPOPMALIHH,
MH(OPMAITMOHHOW 0€3011aCHOCTH JIMYHOCTH.

OBjajieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU J1€CTBUAMM:

1) ob1menue:

OCYUIECTBJISATH KOMMYHUKAIIMHM BO BCEX cpepax *KU3HHU, aKTUBHO YUAaCTBOBATh
B JMAJIOT€ WU JIUCKYCCHUH IO CYIIECTBY OOCYXAaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCUTEJIBHO BBIOJIHEHUS MpeasiaraeMou
3aJ]auM, YYUTHIBATh MHTEPECHl U COINIACOBAHHOCTb MO3MLMHM JAPYTUX YYaCTHHUKOB
JIAaJIora Ui JUCKYCCHUN);

pacno3HaBaTh HeEBEepOAJIbHbIE CpPEJACTBAa OOIICHHS, IMOHUMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHUS KOH(IMKTHBIX CHUTYyalluH,
YMETh CMSTYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJAJIeTh Pa3IMYHbIMU CHOCOOAMU OOIIEHHS M B3aWMOJEWUCTBHUA, MOHUMATh
HaMEpPEHUs JPYTUX JIOAEH, MPOSIBISITh YBAXKUTEIHOE OTHOILIEHUE K COOECEAHUKY
U B KOppeKkTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOKO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl eI TeJIbHOCTh:

MOHUMATh ¥ HCTOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYAJTbHON
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOACUCTBUS IPU PELICHUH YUeOHOU 3a/1au;

BbIOMpATh TEMAaTHKy U METOJbl COBMECTHBIX JEHCTBUH C yd4€TOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;



MpUHUMATh €M COBMECTHOM  JIEATEIIbHOCTH, OpPraHU30BBIBaTH U
KOOPAMHUPOBATh JIEUCTBUSA MO €€ JOCTHXKEHHUIO: COCTAaBJATh IUIAH JACHUCTBU,
pacmpenenarTh pojdud ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh Kay€CTBO CBOEr0 BKJIAJAa M KAXKJIOIO y4YaCTHMKA KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBATh HAEH C TMO3UIUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISTh TO3UTHUBHOE CTPATETHUYECKOE TIOBEACHUE B PA3IUYHBIX
CUTYaLIUSIX, TPOSBIISITH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUITUATUBHBIM.

OBJiageHne YHMBEPCAJTbHBIMH PEryJIATHBHBIMU JACHCTBUSIMH:

1) camoopraHu3amnusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABICHHS NpoOJIeM U HX
pelieHus B 5KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OHOJIOTMUECKMX 3HAHWM IIEJEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBUSX W MOCTYINKAaX MO OTHOIIECHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 30OPOBbI0 OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIUECTBIISITh MO3HABATEIbHYIO NESTEIbHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (POPMYyIHPOBATH COOCTBEHHBIC 3aJja4ll B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSATENIbHO COCTaBJATh IUIAH pEHIeHUs MNpoOJeMbl C  y4E€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHIA;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

paclMpATh paMKH y4eOHOIro IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JieaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE,

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBAaTh (DOPMHUPOBAHUIO M TMPOSIBICHUIO IIUPOKON SpYIULIUHA B
pa3HbIX 00JIACTSX 3HAHWM, TOCTOSHHO TOBBIMIATH CBOW 00pa30BATENbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIIQJICTh  HaBBIKAMHU  [IO3HABATEIBHOW  pedrekcuu  Kak  OCO3HAHUs
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX pPE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUU NIl OLUEHKH CUTYyalluu, BbIOOpa
BEPHOTO PEIICHUS;

yMETh OIICHUBATh PUCKHM U CBOEBPEMEHHO IPUHUMATh pELIeHUs] IO HX
CHUKEHMUIO;



IIPUHAMATh MOTHMBBI W apPryMEHTBl JPYTHX NPH aHajdu3e pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceOsl U IPYTUX:

MPUHUMATD CeOsl, TOHUMasi CBOM HEJIOCTATKHU U JOCTOMHCTBA;

OPUHUMATh MOTHMBBI W apryMEHTBHl APYIMX IIPU AHAINU3E pE3yIbTaTOB
NEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIUU APYTOTO YEIOBEKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ynbTaThl OCBOECHHS COAEPKAaHHUS Y4eOHOro IpeaMeTa
«buonorus» Ha yriyOnéHHOM YpOBHE OpPHEHTHPOBAHBI Ha oOecredyeHue
npopunapHOro  o0yueHus:  oOydaromuxcs  Owosiormu. OHU  BKIIIOYAIOT:
cnenuuyeckue sl OMOJIOTMH HayYHbI€ 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOEHUIO, UHTEPIPETAMN U NMPeoOpa30BaHUI0 3HAHUM, BUABI JEATEIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX CUTyalusx. [IpenMerHbie pe3ynbTaThl MPEACTABICHBI IO
roJiaM U3y4yeHUsl.

[IpenmeTHbIe pe3ynabTaThl OCBOEHUSI ydeOHOro mpeameta «buomorus» B 10
KJlacce NOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHMM O MECTE€ U pPOJU OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B
NMO3HAHWM  3aKOHOB  MPUPOABI M  PEIIEHUH MpoOJeM  pauuOHAIBHOIO
IPUPOJIOTIOIB30BaHUS, O BKJIAJIE POCCUHUCKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAraloIye OWOJIOrMYeCKUe TEPMUHBI M TOHATHS (KM3Hb, KIIETKa,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOpPEryJisilMs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, W3MEHUMBOCTb, POCT U Pa3BUTHE), OHOJIOTHUECKHE TEOPHUH
(xnetounast Teopust T. llIBanna, M. llneitnena, P. Bupxosa, xpomocomHas Teopus
HaciencrBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o wneHrpax
MHOTO00pa3usi W  MPOUCXOXKACHUS  KyJbTYpHBIX  DPACTEHMi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB IEPBOTO IMOKOJICHMS, PACHICIUICHHs, YUCTOTHl T'aMeT,
HE3aBUCUMOTO HacinefoBaHuss [. MeHaens, TOMOJOTMYECKHX PSAIOB B
HACJIEICTBEHHOM M3MEHYHUBOCTU H. n. Basunoga), IIPUHLIAIIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMU HAyYHOIO TIO3HAHMS, HCIOJIb3yeMbIX B
OMOJIOTMUECKUX HCCIEIOBAaHUSX JKUBBIX OOBEKTOB (OMUCaHHE, HU3MEpEHHE,
HaOJIOICHNE, DKCTICPUMEHT);



YMEHHE BBIACNATH CYIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPIraHHW3MOB, B TOM YHCIE
OakTepuil, TpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpPraHOB pPACTEHUM, JKUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEIEATEIbHOCTH,
MPOTEKAIOIIMX B OpPraHU3Max PAcTeHUM, )KUBOTHBIX U YEJIOBEKa, OMOIIOTUYECKUX
IIPOLIECCOB: OOMEHa BeHIECTB (METa0O0JIU3M), MPEBPAILCHHS SHEPTUHU, OpPOKEHHUS,
aBTOTPO(PHOIO U reTepoTPOPHOro TUIIOB MUTAHUS, (POTOCUHTE3Aa U XEMOCHUHTE3A,
MUTO3a, ME03a, raMeToreHesa, 3MOpHOreHe3a, NOCTAIMOPHOHAIIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  WHIWBUIYaJbHOTO  pa3BUTUsA  OpraHm3ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3UCA, HCKYCCTBEHHOTO 0TOO0PA;

YMEHHE YyCTaHABIMBATh B3aUMOCBSI3M MEXIY OpPraHOMAAMH KJIETKH U HX
(GYHKIUSAMH, CTPOCHHMEM KIETOK pa3HbIX TKaHEed M HX QYHKIUSIMH, MEXKIY
OpraHaMM M CHCTEMaMM OpPraHOB Yy pacTEHUl, >KMBOTHBIX M 4YEJIOBEKA U UX
(GYHKIUSAMHU, MEXAY CHCTEMaMU OpPraHOB M UX (YHKUUSAMHU, MEXKIY 3TalaMu
oOMeHa BEeIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHAIBHOTO PAa3BUTHUS, TE€HOTUNIOM M (PEHOTUNIOM, (PEHOTHUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABJIATH OTJIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHOJIOTUYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JIJIsl TOKA3aTEJNbCTBA POJICTBA OPTraHM3MOB Pa3HbBIX
CHUCTEMaTUYECKUX TPYTII;

YMEHHE peniaTh ONOJIOTUYECKUE 3a[Ja4t, BBISBIISATH IPUUUHHO-CIIEACTBEHHbBIE
CBSI3M MEXKAY UCCIIEeTyeMbIMU OMOJIOTMUYECKMMH MPOLIECCaMU U SIBJICHUSIMHU, J1€1aTh
BBIBO/IbI ¥ IPOTHO3bI HA OCHOBAHUH TOJyUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE W TMPAKTHYECKUE padOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, NPOBEPITh UX OJKCHEPUMEHTATbHBIMU
cpeacTBamMu, (GOpMyIUpys LEdb HUCCIEIOBaHUs, aHAJIU3UPOBaTh MOJIYyYCHHbIE
pe3yJbTaThl U AENaTh BHIBOBL;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCJIEAOBATEILCKOM paboTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, TPOBOIMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTaBISITh  TOJyYeHHBIE  pPE3ydbTaThl HA  YUYCHHUYECKUX
KOH(epeHIusx;

YMEHHE OIICHMBATh JTHUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBAHUN B
obrmactu  OuonorMM W MEIUUUHBI  (KJIOHUPOBAaHWE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAIMPABJICHHOE M3MEHEHHE T€HOMa W CO3/IaHHe TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BhIOOp Oynaymiel mnpodeccruoHanbHON
NeATEIbHOCTH B 00JaCTH OMOJIOTUU, MEIULIMHBI, OMOTEXHOJOTHUH, BETEPUHAPUH,
CEJIbCKOTO XO3SCTBa, MUILEBOM MPOMBIIUIEHHOCTH, YIIyOJIATh MO3HABATEIIbHbBIN
WHTEpEC, HaIlpaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Ipodeccun u
NPOJOKEHNE OHOJOTUYECKOro 00pa30oBaHMs B  OpPraHU3alUsIX CpPETHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHble pe3yabTaThl OCBOEHUS ydeOHOTO mpeamera «buomorus» B 11
Kjacce NOJKHBI OTPAKATh:

c(OPMUPOBAHHOCTh 3HAHMM O MECTE€ M POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJbI W PEIMICHUU IKOJOTHICCKUX
mpoOjeM dYeJoBeYeCTBa, a TaKKEe B PEIICHWH BOMPOCOB PAlMOHAIBLHOTO
MIPUPOOIIOIL30BaHNS, W B (DPOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K TPHUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIQJI€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHHE BJAQJETh CHUCTEMON OHWOJIOTMYECKUX 3HAHUH, KOTOpas BKIIOYACT
OMpeNeNICcHUs] ¥ TIOHMMAaHHE CYIIHOCTH OCHOBOIOJATalomuXx OHOJOTHYECKUX
TEPMUHOB U TOHATHH (BUJ, dKOcucTeMa, Ouocdepa), OHMOJIOTHMUECKHE TEOPUHU
(aBomroniionHas teopus Y. JlapBuHa, CHHTETHYECKasi TEOpHUS DBOJIIOLUN), YUCHUS
(A. H. CesepiioBa — 0 myTsix U HarpasieHusx soitonuu, B.M. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTmyeckoro paBHoBecusi J[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxonacrea K. M. bapa), npaBuna (Munumyma FO. JluOuxa,
HKOJIOTMYECKON NHpaMUIbl SHEPruM), rumore3bl (rumore3a «mupa PHK» V.
['un6epra);

yMEHHE  BJIAJACTh  OCHOBHBIMH  METOJaMH  HAy4YHOTO  ITO3HAHWS,
WCITOJIb3YEMBIMH B OMOJIOTHYECKHUX UCCIICTOBAHMSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOJI0JICHUE, DKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUS U
OIICHKU aHTPOIOT€HHBIX U3MEHEHUHN B IPUPOJIC;

YMEHHUE BBIJCIATh CYIICCTBEHHbIE TMPU3HAKU: BHUIOB, OHOrEOIICHO30B,
PKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOUIETO, ABIKYIIETO U Pa3phbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTpUYECKOro u CUMITATPUUECKOTO
BUI000pA30BaHUs, BIUSHUS ABUKYIIUX CUJT DBOJIIOIMHA HA TEHOMOH/I MOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HAMpPaBIICHUN
HBOJTIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCHCTEMAX;

YMEHUE YCTaHABIWBAaTh B3aMMOCBSI3U MEXKIY MPOILIECCAMH DBOJIIOIHH,
JBIDKYIIMMH CHJIAMH aHTPOTIOTEHE3a, KOMIIOHEHTAMU Pa3UYHBIX IKOCHUCTEM H
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIIBIATH  OTJIMYMTEIBHBIC  TMPU3HAKK  JKUBBIX  CHCTEM,
IIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie 00MTaHus, a0MOTUYECKUX U OMOTHYCCKHUX



KOMIIOHEHTOB ~ SKOCHUCTEM, B3aMMOCBSI3€ OpPraHM3MOB B  COOOIIECTBax,
AHTPONOT'€HHBIX U3MEHEHUN B IKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME aAPTyMEHTHI, OHOJIOTUYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JUJISl TOKA3aTEJNbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPEJbl OOMTAaHUS, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPAaHEHUs] MHOrooOpasusi BHJIOB U
HKOCHCTEM KAK YCJIOBHS COCYLIECTBOBAHMSI IPUPOBI U YEIOBEYECTBA;

YMEHHE peniaTb OMOJIOTMYECKUe 3a/1a4H, BBISABIATH IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXKAY UCCIETyeMbIMU OHMOJOTHUYECKIUMH MPOIIECCaMU U SIBICHUSIMHU, JI€TaTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUH IOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIMOJIHATH Ja0OpaTOpHbIE W TpaKTUYECKUuEe paboThl, COO0ATH
IpaBuJIa Mpy padboTe ¢ yIeOHBIM U J1a0OPaTOPHBIM 000PYI0BaAHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, MPOBEPITh UX OIKCHEPUMEHTATbHBIMU
cpencTBamMu, GOpMyIUpys LeTb HUCCIEIOBaHUS, aHAIW3UPOBATHh TMOTYYCHHBIC
pe3yJIbTaThl U JENaTh BHIBOJBL;

YMEHHE y4YacTBOBaTh B Yy4eOHO-HMCCIEN0BaTENbCKOW paboTe 1o Ouoiioruu,
HKOJIOTUM U MEIUIMHE, MPOBOJUMON Ha 0a3e WIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOMMYHO  TPEACTaBISATh  IOJYyYEHHBIE  pPE3ylbTaThl HAa  YUYCHHYECKUX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUU KU3HHU, YEIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M coco0ax MperoTBpalleHus
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BbIOOp Oyayiield mnpodeccruoHaIbHOM
JESITEIbHOCTH B 00J71aCTH OMOJIOTHH, DKOJIOTUHU, TTPUPOIOTIONH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTMH, BETEPUHAPHH, CEIbCKOTO XO3SMCTBA, IMHILEBOM
IPOMBIIIJIEHHOCTH, YTIIIyOJIATh IMO3HABAaTENbHBI HWHTEpEC, HaAIpPaBJICHHBIM Ha
OCO3HAHHBIK  BHIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U MPOJIOJKEHUE
OMOJOrMYeCKOro o0pa3oBaHUs B OpPraHU3aLHUAX CPEIHEro NpoecCUOHAIBLHOrO U
BBICIIIETO0 00Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosanuyecrBo yacos DJIEeKTPOHHbIE
HaumMenoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Kourpoabnbie | Ilpakruyeckue (uubp )
NpOrpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 buonorus kak Hayka 1 https://lesson.academy-
content.myschool.edu.ru/06/11
bubmuoreka [JOK
2 JKuBble cuCTEMBI U X U3yUEHUE 2 1 https://lesson.academy-
content.myschool.edu.ru/06/11
bubmnoreka [IOK
3 Buoinorus kinerku 2 0.5 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [IOK
4 XuMudeckasi OpraHu3anus KIeTKN 10 1 1 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [JOK
5 Crtpoenue u pyHKIUU KIETKU 8 2 https://lesson.academy-
content.myschool.edu.ru/06/11
OOMeH BelleCTB U IPEBpAIllEHNE SHEPTUU B Eubmorexa OK
6 PeBp p 9 1 https://lesson.academy-
KIeTke content.myschool.edu.ru/06/11
Hacneacreennas nadopmarnus u Bubmiorexa LOK
7 . p 9 1 0.5 https://lesson.academy-
PEATH3AIHA €€ B IICTKE content.myschool.edu.ru/06/11
8 JKW3HEHHBIN [IUKII KJIETKA 6 1 bu6mmoreka [IOK
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https://lesson.academy-
content.myschool.edu.ru/06/11

CrtpoeHnue 1 pyHKIIUN OPraHU3MOB

17

1.5

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/11

10

Pa3mHOXeHME 1 pa3BUTHE OPraHU3MOB

1.5

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/06/11

11

I'eneTuka — HayKa 0 HaCJICACTBCHHOCTH U
HU3MCHYHMBOCTHU OPraHM3MOB

0.5

bub6mnoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/11

12

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH

10

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/11

13

3aKOHOMEPHOCTU U3MEHUYUBOCTH

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/11

14

T'eneTunka uemoBeka

0.5

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/11

15

Cenexuusi opraHu3MoB

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/11

16

BHOTEXHOIOTUSA Y CHHTETUYECKAS
ounoorus

bu6mmoteka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/11

17

PesepBHOE Bpems

bu6mmoteka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/11
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OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KITACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3aejioB H TeEM nudpoBbIe
Ne n/m P Kontpoabneie | IpakTuueckue (witcpp )
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
3apO)KIleHI/Ie " pa3BUTHC 5BOJIOLNUOHHBIX BI/I6J'II/IOTCKa HOK
1 56 4 1 https://lesson.academy-
MPCACTABIICHIH B DHOJOTIH content.myschool.edu.ru/06/11
bubmuoreka [JOK
2 Mukpo3BoIIOIUS U €€ pe3yIbTaThl 14 2 https://lesson.academy-
content.myschool.edu.ru/06/11
bubmuoreka [JOK
3 MakposBontonus u €€ pe3yiabTaThl 6 https://lesson.academy-
content.myschool.edu.ru/06/11
[IpoucxoxaeHue u pa3BUTHE KU3HHU HA bubmorexa [IOK
4 3 15 1 1.5 https://lesson.academy-
emite content.myschool.edu.ru/06/11
bu6mmoreka [IOK
5 [TpoucxoxaeHue YeI0BeKa — AaHTPOIIOTEHE?3 10 1 https://lesson.academy-
content.myschool.edu.ru/06/11
DKOJIOTUSl — HayKa O B3aMMOOTHOIICHUSAX bubnuorexa [IOK
6 OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5 https://lesson.academy-
C OKpY>Karollen cpenon content.myschool.edu.ru/06/11
bu6mmoreka [JOK
7 OpranusMsbl 1 cpesia OOUTaHUS 9 1 15 https://lesson.academy-
content.myschool.edu.ru/06/11
b K
8 DKOJIOTHS BUAOB U MONYJISLIANA 9 0.5 nommorexa 110

https://lesson.academy-
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content.myschool.edu.ru/06/11

DKOJIOTU COOOIIECTB. DKOJIOTHUECKUAE

Bbu6mmorexa [JOK

9 12 0.5 https://lesson.academy-
CHCTOMEI content.myschool.edu.ru/06/11
bu6mmoreka [IOK
10 buocdepa — rmobanpHas sKocHucTEMa 6 https://lesson.academy-
content.myschool.edu.ru/06/11
bubmuoreka [JOK
11 UenoBek U OKpy»Karolias cpeaa 6 https://lesson.academy-
content.myschool.edu.ru/06/11
bub6mnoreka [IOK
12 PesepBHOE Bpemst 8 https://lesson.academy-
content.myschool.edu.ru/06/11
OBLIEE KOJIMYECTBO YACOB I1O 102 75
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauuyecTBo 4acos
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpoubusie | Ilpakruyeckue
n/n Bcero u3ydeHusi | o0pa3oBaTeJbHbIE PeCypChl
padoThI padoThI
BHOIOrHS KAK bubmuorexa [JOK
https://lesson.academy-
KOMIUIEKCHAs HayKa U Kak
1 HACTE COBDEMEHHOLO 1 content.myschool.edu.ru/lesson/5¢523154-
P 8bfa-4fdf-bdfs-
oomiecTBa fh62770038622backUrl=%2F06%2F 10
bubmuorexa [JOK
WK https://lesson.academy-
HUBBIC CUCTEMBI U UX
2 . 1 content.myschool.edu.ru/lesson/5¢523154-
cponctsa 8bfa-4fdf-bdf8-
fh62770d3862?backUrl=%2F06%2F10
bu6nuoreka [IOK
Hcropust OTKpBITHS 1 https://lesson.academy-
3 U3Y4YEHUS KIIETKHU. 1 content.myschool.edu.ru/lesson/5¢523154-
Krnerounas teopus 8bfa-4fdf-bdf8-
fh62770d3862?backUrl=%2F06%2F10
4 KonrtponbHas pabora 1 1
Mertoas! MOJIEKYISIPHOU 1
KJIETOYHOU OMOJIOTHH. Bubnunorexa LIOK
[IpakTuueckas pabora https://lesson.academy-
5 «M3ydeHune MeTo 0B 1 0.5 content.myschool.edu.ru/lesson/15bc113d-

KJIETOYHOM OHoioruu
(xpomarorpadus,
anekTpodopes,

cab1-4730-8ca3-
8c3862e30f75?backUrl=%2F06%2F10
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nuddepeHnraibHoe
neHrpudyrupoBanue,
ITLIP)»

XUMHUYECKHUH COCTaB

bu6nmoreka [IOK
https://lesson.academy-

6 B content.myschool.edu.ru/lesson/15bc113d-
cab1-4730-8ca3-
8c3862e30f75?backUrl=%2F06%2F10
bubmuorexa [JOK

MuHepanbHbIE BellleCTBa https://lesson.academy-
7 KJIETKHU, UX OHOJIOTHYECKas content.myschool.edu.ru/lesson/15bc113d-
poib cab1-4730-8ca3-
8c3862e30f75?backUrl=%2F06%2F10
OpraHndeckue BeniecTna
KITETKH — GeIIKIL bubnuoreka [IOK
https://lesson.academy-
JlaGopaTtopHnas pabora
8 06 5 0.5 content.myschool.edu.ru/lesson/0215437a-
«OO0HapyxeHne OEITKOB C 0f26-4047-8760-
HOMOIIBIO KACCTBEHHbIX 2a9e2f77c89¢c?backUrl=962F06%2F 10
peaxkuiiny
bu6nunoreka LIOK
Croii https://lesson.academy-
BOICTBa, KJIacCU(pUKALIUS
9 5 content.myschool.edu.ru/lesson/0215437a-
M GynKumn Genkos 0f2e-4c47-8760-
2a9e2f77c89c?backUrl=%2F06%2F10
bu6nuoreka [IOK
o) https://lesson.academy-
praHUYEeCKHUE BEIIECTBA
10 o content.myschool.edu.ru/lesson/7248ccfd-
KJICTKHN yFJ'IeBO}IBI 3595-4492-96&d-
al15ec719¢c673?backUrl=%2F06%2F10
11 Opranuyeckue BeLeCTBa bubmmoreka [IOK
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KJICTKU — JIMIIUBbI

https://lesson.academy-
content.myschool.edu.ru/lesson/7248ccfd-
3595-44e2-9ead-
al5ec719c673?backUrl=%2F06%2F10

HYKJ'ICI/IHOBBIC KHCJIOTBI.

JAHK u PHK. bubmuorexa [JOK
JlaboparopHast pabota https://lesson.academy-

12 «HccnenoBanue 0.5 content.myschool.edu.ru/lesson/3b18d58d-
HYKJIEMHOBBIX KHUCIIOT, 5lee-43ba-9b17-

BBIICJICHHBIX U3 KJIETOK 45c9608fa382?backUrl=%2F06%2F10

Pa3IMYHBIX OPTAaHU3MOBY»

Crpoene u dyHKIH bubmunorexa IIOK
https://lesson.academy-

ATO®. [Ipyrue

13 docd content.myschool.edu.ru/lesson/3b18d58d-
HYKJI€03uATpUGOChaTHI 51e6-4303-9h17-

(HT®) 4509608fa3822backUr|=962F06%2F 10

14 KontponbHas padota
Cexsenuposanue JIHK.

15 MeTo 1l TEHOMUKH, bu6mmoteka [IOK
TPaHCKPUIITOMUKH, https://m.edsoo.ru/7f41aa8c
MPOTEOMUKH

16 Tunel KIETOK. but6mmoreka [{IOK
IIpokapuoTnueckas Kierka https://m.edsoo.ru/7f41aa8c
Ctpoenue
3YKapHOTHYCCKOMN KIICTKH.

17 HyKaIEJTI/I‘—IeCKaSI aborta 0.5 bubmorexa HOK

P lfi ' https://m.edsoo.ru/7f41aa8c
«3y4yeHne CBOMCTB
KJIETOYHOU MEMOpaHbI»
18 [ToBepxHOCTHBIN anmapar bubmmoreka [IOK
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KJICTKHU

https://m.edsoo.ru/7f41aa8c

19

OnHomeMOpaHHBIE
OpraHOMJIbI KJICTKH.
[IpakTuyeckas padbota
«M3yueHne qBIKEHHS
IIUTOIJIa3MbI B
PACTHTEIBHBIX KIETKAX»

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/7f41aa8c

20

[TonyaBTOHOMHBIC
OPTraHOMIbI KJICTKH:
MHUTOXOHAPUH, TIJIIACTHUABI.
JlaboparopHuas pabora
«HccnenoBanne
TTa3MOJN3a U
JIeTIa3MOJIi3a B
PaCTUTEILHBIX KIIETKAX)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

21

HememOpanHsbie
OpTaHOM/[IbI KIIETKU

bu6nuoreka [JOK
https://m.edsoo.ru/7f41aa8c

22

Crpoenue u GpyHKIUH spa

bu6nuoreka [JOK
https://m.edsoo.ru/7f41aa8c

23

CpaBHuTtenbHas
XapaKTEpUCTHKA KIETOK
sykapuoT. JlabopaTopHas
pabota «M3yuenue
CTPOEHUS KJIETOK
pa3IMYHBIX OPraHU3MOB»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

24

AccuMunanus u
IUCCUMUIALIUSA — JIBE
CTOPOHBI MeTaboIH3Ma.
Twunel oOMeHa BEIIECTB.

bu6mmoteka [IOK
https://m.edsoo.ru/7f41aa8c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
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JlaGopaTopHnas pabora
«M3yuenue
KaTaJTUTUYECKON
aKTUBHOCTH (pepMEHTOB (Ha
npUMepe aMHJIa3bl HIN
KaTaJasbl)»

DepMEHTaTUBHBIN
XapakTep peaKuuit
KJIETOYHOT'O METa00IU3Ma.
JlaGopaTopHnas pabota

bubmuorexa [JOK
25 n 0.5
(asyetme https://m.edsoo.ru/7f41aa8c
(hepMEeHTAaTHBHOTO
pacuIeTUICHHsI IEPOKCH 1A
BOJIOPOJIa B PACTUTEIHHBIX
1 )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTOpHI U bubnmnorexka HOK
OCNIKU-UHTHOUTOPHI https://m.edsoo.ru/7f41aa8c
97 ABTOTpOGHBIN TUIT 0OMEHa bubmuoreka [IOK
BEIIIECTB https://m.edsoo.ru/7f41aa8c
bu6nuoreka [JOK
28 )
OTOCHHTES https://m.edsoo.ru/7f41aa8c
XeMOCHHTE3.
JlaGopaTtopHnas padora
29 «C aEHeHEIe 1} IZ) €CCoB 0.5 bubmorexa TIOK
P pon ' https://m.edsoo.ru/7f41aa8c
dboTocuHTE3a U
XEMOCHHTE3a»
AHa3p0oOHBIC OPraHU3MBI.
P P bubmuorexa [JOK
30 Bunsr 6posxeHws.

JlaGopaTopHnas pabora

https://m.edsoo.ru/7f41aa8c
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«CpaBHEHUE IPOLIECCOB
OpO’KEHMSI U IBIXaHHS»

AspoOHBIE OPraHU3MBI.

bu6nmoreka [IOK

1 C)
3 TATIbT FHEPTETHHECKOTO https://m.edsoo.ru/7f41aa8c
oOMeHa
OHeprusi MEMOPaHHOTO
39 rpaJueHTa MIPOTOHOB. bubmmoreka [IOK
Cunre3 AT®: pabora https://m.edsoo.ru/7f41aa8c
npoToHHON AT®-cruHTa3bI
33 Peakuum MmarpuyHoro bu6nmoreka [IOK
CHUHTE3a https://m.edsoo.ru/7f41aa8c
34 Tpanckpunuus — bubnmnoreka [JOK
MatpuuHblii cuaTe3 PHK https://m.edsoo.ru/7f41aa8c
N bubnuorexa [JOK
T
3 PAHCIGIIILL ¥ €€ JTatmH https://m.edsoo.ru/7f41aa8c
Konnposanue
36 aMHHOKHUCIIOT. Ponb bubmmorexa [JOK
pubocom B OMOCUHTE3E https://m.edsoo.ru/7f41aa8c
Oenka
37 Opranu3anus reHoma y bubnmnoreka [JOK
IIPOKApHUOT U DYKApUOT https://m.edsoo.ru/7f41aa8c
MonexynspHbie
38 MEXaHU3MBI YKCTIIPECCHH bubmorexa OK
https://m.edsoo.ru/7f41aa8c
TEHOB y 9YKapHuoT
Bupycbsl — BHEKI€TOUHBIE
39 (bOopMBI )KU3HU U 05 bu6mmoreka [{JOK

o0MraTHbIe Mapa3uThI.
[TpakTnueckas padota

https://m.edsoo.ru/7f41aa8c
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«Co3manmne MoIenu
BHPYCa»

Bupychbie 3a00neBaHus

bu6nmoreka [IOK

40 R ,
quOBeK% FKHBOTHDIX https://m.edsoo.ru/7f41aa8c
pacTeHui
41 Hanotexnonoruu B bubmuorexa [JOK
OHMOJIOTUU U MEIUIINHE https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
42 K i
HBHCHHBIH HHIUT IICTKH https://m.edsoo.ru/7f41aa8c
bubmuorexa [JOK
43 M I HK
ATPUIHEIH CHHTE3 /] https://m.edsoo.ru/7f41aa8c
XPOMOCOMBHI.
JlaGopaTopHnas pabora
44 «M3yueHne XxpoMOCOM Ha 0.5 bubmmorexa LOK
yi p ' https://m.edsoo.ru/7f41aa8c
TOTOBBIX
MUKpOTpenaparax»»
bu6nuoreka [JOK
45 —
Jlenenne KIeTki — MUTO3 https://m.edsoo.ru/7f41aa8c
Tuns! knetok. Kapuokunes
W IIATOKUHES.
JIaGoparopHas paborta
46 «Ha6§10 :HI/IC II\)/II/ITOSa B 0.5 bubnnorexa LIOK
a ' https://m.edsoo.ru/7f41aa8c
KJIETKaX KOHYMKA KOpEIKa
JyKa (Ha TOTOBBIX
MUKpOIIpenaparax )»
47 Perynsuus sxu3HeHHOTO bubmmoreka [IOK
IMUKJIa KJIETOK https://m.edsoo.ru/7f41aa8c
48 OpranusM Kak eJuHOoe bubnmnoreka [JOK

LENIOE

https://m.edsoo.ru/7f41aa8c
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TkaHu pacTeHuUil.
JlaGopaTopHnas pabora

bubmuorexa [JOK

49 «M3y4yenue TkaHen 05 https://m.edsoo.ru/7f41aa8c
pacTeHuin»
TkaHU )KMBOTHBIX U
50 yenoBeka. JlabopaTopHas 05 bubnmoreka [JOK
pabota «M3y4yeHue TkaHeH https://m.edsoo.ru/7f41aa8c
KUBOTHBIX)
Oprasbl. CucreMbl
51 opranoB. JlabopaTopHas 05 bubnuorexa [JOK
pabota «l3ydyeHue opranos https://m.edsoo.ru/7f41aa8c
[[BETKOBOT'O PaCTEHUS»
bubmuorexa [JOK
52 Oriopa Teila OpraimsMon https://m.edsoo.ru/7f41aa8c
bu6nuoreka [JOK
>3 Jlpiniketiite OpramusmMon https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
>4 Hirastite opraiisMos https://m.edsoo.ru/7f41aa8c
[TuTanme MO3BOHOUHBIX
55 JKUBOTHBIX. bu6mmoteka [IOK
IInmeBapurenbHas cucrema https://m.edsoo.ru/7f41aa8c
YenoBeKa
56 JIpIxaHue opraHu3MoB
57 JpIxaHne mo3BOHOYHBIX bubnmoreka [JOK
JKUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41aa8c
58 TpaHcopt BewECTB y bu6mmoreka [{JOK
OpraHU3MOB https://m.edsoo.ru/7f41aa8c
59 KpoBeHocHas cucrema bubmmoreka [JOK



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

IIO3BOHOYHBIX )XUBOTHBIX U

https://m.edsoo.ru/7f41aa8c

yelnoBeKa
60 Brlnenenne y opraHu3mMoB bubnnorexa [IOK
A yop https://m.edsoo.ru/7f41aa8c
61 3ammura y opraHu3sMoB bubnnorexa [IOK
H yop https://m.edsoo.ru/7f41aa8c
62 KoHnTtposbHas pabota
63 Paznpaxumocts u bubnmnoreka [JOK
peryJsinus y OpraHu3MoB https://m.edsoo.ru/7f41aa8c
I'yMopanbHas peryisiius u
64 3}}IIM 01? WHHAs ICDI/ICZGME bubnnorexa [IOK
HOKP https://m.edsoo.ru/7f41aa8c
J)KMBOTHBIX U Y€JIOBEKA
65 ®opMbl pa3MHOKEHUS bubnuoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/7f41aa8c
bu6mmoteka [IOK
66 I1
0TOBOC PAsMHOMEHHIE https://m.edsoo.ru/7f41aa8c
. bubmuorexa [JOK
67 M
cenos https://m.edsoo.ru/7f41aa8c
["amerorenes. O6pazoBaHue
Y Pa3BUTHE MTOJIOBBIX
kieTok. JlaboparopHas
68 abora «3yuenue 0.5 bubmorexa [HOK
p yi ' https://m.edsoo.ru/7f41aa8c
CTPOCHHUS TIOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOTIpenaparax»»
69 WuauBuayanbHOE pa3BUTHE bubmmoreka [IOK
OpPraHU3MOB — OHTOTEHE3 https://m.edsoo.ru/7f41aa8c
70 3akiaJKa OpraHOB U TKaHEU bu6nuoreka [JOK



https://m.edsoo.ru/7f41aa8c
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M3 3apOABbIIICBBIX JIMCTKOB

https://m.edsoo.ru/7f41aa8c

71

Pocrt u pa3zsutue
KUBOTHBIX. JlabopaTopHas
pabora «BrblsiBiieHHE
MPU3HAKOB CXOJACTBA
3apo/JIbIIIeii TO3BOHOYHBIX
YKUBOTHBIX)

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/7f41aa8c

72

Pa3mHoOxkeHue u pa3Butue
pactenuii. JlabopaTopHas
pabora «CtpoeHue opraHoB
Pa3MHOKCHHUS BBICIIIHX
pacTeHui»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8c

73

KonTponbnas pabota

74

OCHOBHBIC TIOHSATHS U
CUMBOJIBI T€HETHKH.
JlaGopaTtopHnas pabora
«/Ipo3oduna kak 00BEKT
TCHETHUYECKUX
HUCCIIENOBAHUN)

0.5

bubmmorexa [JOK
https://m.edsoo.ru/7f41aa8c

75

3aKOHOMEPHOCTH
HaCIIeIOBaHHS IIPU3HAKOB.
MonorubpuaHoe
CKpEIIBaHHE.
[IpakTuyeckas padora
"N3y4yeHue pe3yinbTaToB
MOHOTHOPHUIHOTO
CKpELIUBaHUS y
Jpo30¢uiIh"

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/7f41aa8c

76

I{utonoruueckue OCHOBBI

bubmuorexa [JOK



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
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MOHOTHOPHUIHOTO https://m.edsoo.ru/7f41aa8c
CKpEITUBaHUS
AHamm3u ee
77 CKpe I/IBE}}I’:/IOCHIHCHOJIHOC bubnnorexa [IOK
pet ' https://m.edsoo.ru/7f41aa8c
JIOMUHUPOBaHUE
Jurubpunnoe
CKpeLIUBaHUE.
[IpakTryeckas padboTa
78 «3y4yeHune pe3yIbTaToB 0.5 bubmmorexa LOK
yi pe3y ' https://m.edsoo.ru/7f41aa8c
JUTHOPUTHOTO
CKpEIIMBAaHUS Y
TPO30(HITBI»
L{uTOIOrMYeCKIE OCHOBBI
79 AHODIIHOrO bubmuorexa [JOK
A pHAL https://m.edsoo.ru/7f41aa8c
CKpEIIUBAHUS
80 CrerieHHOe HacaeJOBaHUE bubmmorexa [JOK
IIPU3HAKOB https://m.edsoo.ru/7f41aa8c
81 XpoMocoMHas TeopuUs bubmuoreka [IOK
HacjlaeICTBEHHOCTH https://m.edsoo.ru/7f41aa8c
bu6nuoreka [JOK
82 r
CHeTHra nofa https://m.edsoo.ru/7f41aa8c
83 I'eHoTun Kak 1enocTHas but6mmoreka [{IOK
cucremMa https://m.edsoo.ru/7f41aa8c
I'eneTnyeckuii KOHTPOIIb
84 a3BUTHS PACTEHUI bubmorexa LOK
p p ’ https://m.edsoo.ru/7f41aa8c
J)KMBOTHBIX U YeJIOBEKA
85 M3MeHYnBOCTD IPU3HAKOB. bu6muoreka [{JOK

Buner n3sMeHUNBOCTH

https://m.edsoo.ru/7f41aa8c
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86

Monudukarmontas
A3MEHYHUBOCTD

bubnuorexa [JOK
https://m.edsoo.ru/7f41aa8c

87

Bapuanuonsblii pan u
BapHallMOHHAs KpUBasl.
JlaboparopHas pabota
«HccnenoBanne
3aKOHOMEPHOCTEN

MO TU(DUKAITHOHHOM
W3MEHYUBOCTH.
[TocTpoenue
BapHAIIOHHOTO psJa U
BApUALIMOHHON KPUBOM»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8c

88

I"'enoTunmueckas
N3MEHYUBOCTD.
KomMOunnaTtuBHas
W3MEHYUBOCTD

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8c

89

MyranuonHas
U3MEHYUBOCTb.
[TpakTryeckas pabota
«MyTtanuu y 1po30Quisl
(Ha TOTOBBIX
MUKpoOIIpenaparax)»

0.5

bubmmorexa [JOK
https://m.edsoo.ru/7f41aa8c

90

3aKOHOMEPHOCTH

MYTalMOHHOI'O IIponecca.

DnUreHeTuKa u
SMUTEHOMUKA

bu6nuoreka [JOK
https://m.edsoo.ru/7f41aa8c

91

I'eneTnka JenoBeka.
[TpakTnueckas pabora
«CocTaBiIEHUE U aHAIN3

0.5

bubnuoreka Ilok https:/lesson.academy-
content.myschool.edu.ru/lesson/8088b7fa-
1bac-4c85-9905-
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POAOCIIOBHOM

a91d41ed37f8?backUrl1=%2F06%2F10

MeToasl MeTUIIMHCKON

bubnunoreka LIOK
https://lesson.academy-

92 content.myschool.edu.ru/lesson/8088b7fa-
TCHCTHKH 1bac-4¢85-9905-
a91d41ed37f8?backUrl1=%2F06%2F10
3Ha4YeHHEe MEIULIMHCKON Bubaunoreka LIOK
I'€HETUKU B https://lesson.academy-
93 MPEIOTBPALICHUH H content.myschool.edu.ru/lesson/8088b7fa-
JIECYEHUH TEHETUYECKUX 1bac-4c85-9905-
OCHOBHBIE TOHATHUA
ceneknun. JlaboparopHas bubnnorexa [JOK
paGora (3yucHue COPTOB https://lesson.academy-
94 N 0.5 content.myschool.edu.ru/lesson/8088h7fa-
KYJBTYPHBIX PACTCHUH U 1bac-4c85-0905-
TIOPOA NOMAMIHUX a91d41ed37f8?backUrl=%2F06%2F10
JKHUBOTHBIX))
Mertozs! ceneKIMOHHON Bu6numorexa [{OK
pabotel. JlabopaTopHas https://lesson.academy-
95 pabota «M3yuyeHue 0.5 content.myschool.edu.ru/lesson/a3431d82-
METOJIOB CEJIEKIINU 087f-46fe-a5a8-
paCTCHHﬁ» eca3491d454a?backUrl=%2F06%2F10
JIOCTHKEHHS CENTEKITII Bubnmoreka [IOK
o https://lesson.academy-
pacTeHH U KUBOTHBIX.
96 MbaxTiteckas pabora content.myschool.edu.ru/lesson/a3431d82-
3 CeKad pabor: 087f-46fe-a5a8-
«IprBHBKA PaCTCHHUID) eca3491d454a?backUrl=%2F06%2F 10
bu6nuoreka [JOK
CoxpaHeHnue, U3y4eHue u
97 https://lesson.academy-

HCITIOJIB30BaHHUEC

content.myschool.edu.ru/lesson/a3431d82-
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TEHETHUYECKUX PECypPCOB

087f-46fe-a5a8-
eca3491d454a?backUrl=%2F06%2F10

buorexHoorusa kak HayKa
H O0TpacCiib IIpOU3BOJCTBA.

bu6nmoreka [IOK
https://lesson.academy-

98 [IpakTuyeckas pabora 1 0.5 content.myschool.edu.ru/lesson/a3431d82-
«M3y4yeHune 00bEKTOB 087f-46fe-a5a8-
OHMOTEXHOJIOTHN eca3491d454a?backUrl=%2F06%?2F10
bubmuoreka [{OK
o https://lesson.academy-
CHOBHBIC HANpPaBJICHHUS
99 - 6 1 content.myschool.edu.ru/lesson/a3431d82-
CUHTETUYECKOU OUOJIOTUU 087f-46fe-a5a8-
eca3491d454a?backUrl=%2F06%2F10
bubmuorexal [OK
X https://lesson.academy-
POMOCOMHAsI M TeHHAast
100 1 content.myschool.edu.ru/lesson/a3431d82-
HIDKEHEpHA 087f-46fc-a5a8-
eca3491d454a?backUrl=%2F06%2F10
101 HToroBasi KOHTpPOJIbHAS 1
paborta
Pe3epBHbIil ypok.
102 [ToBTOpenue, 0600IICHHE, 1
cUCTeMaTHu3anus 3HaHUU
OBHLIEE KOJIMYECTBO YACOB 102 135

I10 ITPOTPAMME
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11 KITACC

KoanuecTBo 4acoB

JJeKTpoHHbIEe LM (POBbLIE

Ne ara
Tema YpoKa K()]-[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie I[ 05pa3OBaTeJIbHLIe
n/n Bcero H3YyYeHHUs
padoTbI padoThbI pecypcol
bu6mmoreka [IOK
1 OodononHast reopus Y. Jlapsuna 1 https://lesson.academy-
content.myschool.edu.ru/06/11
bub6mnoreka [IOK
JIBM>KyIIME CUIIBI DBOJIIOLIUY BUJIOB
2 q 1 https://lesson.academy-
no 1. Jlapsuny content.myschool.edu.ru/06/11
boprba 3a cymecTBoBanue, bubnunoreka [JOK
3 €CTECTBEHHBIN U HCKYCCTBEHHBIN 1 https://lesson.academy-
otbop content.myschool.edu.ru/06/11
4 KonTponbnas pabota 1 1
bu6mmoreka [JOK
DTarnbl H3BOIIOIMOHHOTO MpoLecca:
5 KD OSBOOLIA 1 MAKDOSEOMIOLILS 1 https://lesson.academy-
p ot p ot content.myschool.edu.ru/06/11
[Tomymsius — sneMeHTapHast bubmorexa HOK
6 - 1 https://lesson.academy-
CHIHHIE SBOTION content.myschool.edu.ru/06/11
3aKOH r€éHEeTUYECKOI0 PaBHOBECHUS
JIx. Xapau, B. BaiinOepra. bubnmoreka [JOK
7 JlaGopatopnas paboTa «BrisBieHNE 1 0.5 https://lesson.academy-
W3MEHUYUBOCTH Y 0CO0€i 0JTHOTO content.myschool.edu.ru/06/11
BHJIa»
bu6mmorexa [JOK
8 DneMeHTapHbIe (PAKTOPBI SBOIOLUT 1 https://lesson.academy-
content.myschool.edu.ru/06/11
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D¢ ekt ocnoBarens. dpdexr

bu6mmoreka [IOK

9 5 https://lesson.academy-
YTBLIOHHOTO TOPJIBIIKA content.myschool.edu.ru/06/11
. bu6mmoreka [IOK
Murpauuu. M300uu nOmysisun:
10 reorpaduyeckas, OnosornuecKas https.//lesson.acalemy-
P ’ . content.myschool.edu.ru/06/11
. bu6mmoreka [IOK
EcrecTBennblIii 0TOOpD —
11 HanpaBIIOIIH (HAKTOp SOOI https://lesson.academy-
PaBJIAIOI P 9BOJION content.myschool.edu.ru/06/11
bub6mnoreka [IOK
12 [TostoBoit 0TOOP https://lesson.academy-
content.myschool.edu.ru/06/11
[Tpucrnoco06aeHHOCTh OPraHMU3MOB
KaK pe3yJIbTaT MUKPO3BOIIOLIUH. bubmuorexa [JOK
13 JlaGopatopnas pabora «3yuenue 0.5 https://lesson.academy-
apoMop(h030B U UANOATANTALUN Y content.myschool.edu.ru/06/11
pacTeHUH U KUBOTHBIX)»
[Tpumeps! npucnocoOIeHu y
OpraHu3MoB: MOP(OIOTUYECKHE,
¢busnonoruueckue,
bu6mmoreka [JOK
OMOXHMMHYECKHE, TTOBEJCHYCCKHE.
14 TlaBopaTonras pabora 0.5 https://lesson.academy-
paroprasi p content.myschool.edu.ru/06/11
«[IpucnocobneHnss OpraHu3MoB U
HX OTHOCHUTEIIbHAs
11e7IECO00Pa3HOCTH»
Bun, ero xpurepun u CTPyKTypa.
prTep PYITYP bubnmoreka [JOK
JlabopaTtopHas pabota «CpaBHEHHE
15 0.5 https://lesson.academy-

BHJIOB 110 MOp(OJIOoTHYECKOMY
KPUTEPUIO»

content.myschool.edu.ru/06/11
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bu6mmoreka [IOK

16 Crpykrypa BUja https://lesson.academy-
content.myschool.edu.ru/06/11
BunooOpa3oBaHue Kak pe3yabTaT bubmorexa HOK
17 p pesy https://lesson.academy-
MUKPOSBOJIIOLHH content.myschool.edu.ru/06/11
CBsI13b MUKPODBOJIIOLUHU U Bubmrorexa ITOK
18 p https://lesson.academy-
STHACMHONOTHH content.myschool.edu.ru/06/11
MakposBoironus. bubnnoreka [JOK
19 IlasmeonTonornueckre MeTOAbI https://lesson.academy-
W3YYEHUS SBOJIIOLUU content.myschool.edu.ru/06/11
buoreorpaduueckre MeTo bl bubnmorexa LHOK
20 p https://lesson.academy-
H3yHCHUA SBOJIOLIH content.myschool.edu.ru/06/11
OMOpHOIOTHUECKUE U bubnnorexka [JOK
21 CPaBHUTEIILHO-MOP(}OIOTHIECKUE https://lesson.academy-
METOJIbl U3YUYEHHUSI IBOIIOLIMU content.myschool.edu.ru/06/11
MounekyapHO-T€eHETUYECKHUE, bubnnorexka [JOK
22 OMOXHUMHYECKUE U MATEMATUYECKIE https://lesson.academy-
METO/Ibl U3YYEHHS IBOITIOLINHI content.myschool.edu.ru/06/11
bu6mmoreka [JOK
23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIAN https://lesson.academy-
content.myschool.edu.ru/06/11
AnantuBHas paadaiusl. bu6mmorexa [IOK
24 HepaBHoMepHOCTH TEMIIOB https://lesson.academy-
3BOIIOIUU content.myschool.edu.ru/06/11
25 Hayunble runoressl bubnuorexa [IOK

MPOUCXOKIACHUA KU3HU HaA 3emite

https://lesson.academy-
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content.myschool.edu.ru/06/11

JloHayuHble IpeACTaBICHUS O

Bbu6mmorexa [JOK

26 DO LCHIH KIAHI https://lesson.academy-
POXA content.myschool.edu.ru/06/11
N bu6mmoreka [IOK
OCHOBHBIE 3TaIlbl HEOPraHUIECKON
27 S BOIIOLLIIL https://lesson.academy-
ot content.myschool.edu.ru/06/11
bubmuoreka [JOK
28 ['unoTtessl 3apoXKACHUS JKU3HU https://lesson.academy-
content.myschool.edu.ru/06/11
WcTopus 3emau u MeToIbl €€
uszyuenus. JlabopatopHas pabora bubmuoreka [JOK
29 «V3ydenue u onucanue 0.5 https://lesson.academy-
HCKOIIAEMBIX OCTATKOB JIPEBHUX content.myschool.edu.ru/06/11
OpPTaHHU3MOBY
. bu6mmoreka [IOK
HavanpsHble aTanbl opraHudecKoi
30 N https://lesson.academy-
ot content.myschool.edu.ru/06/11
31 KonTponbnas padora
OCHOBHBIE 3TaITbl YBOJTFOIUN
pacTUTENBHOTO MUpA. bubnuotexa [JOK
32 [TpakTuueckas padbota «M3ydeHne 0.5 https://lesson.academy-
0COOEHHOCTEH CTPOEHHUs pacTeHUI content.myschool.edu.ru/06/11
Pa3HBIX OTJEIOBY»
bu6mmoreka [JOK
OCHOBHBIC 3TaIlbl YBOJIIOIUN
33 https://lesson.academy-
PKUBOTHOTO MHpa content.myschool.edu.ru/06/11
34 DBOJFOLIHS YKUBOTHBIX. 05 bubmuoreka [JOK

[Ipaktuyeckas padora «3yuenue

https://lesson.academy-
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0COOEHHOCTEH CTPOCHUS
M03BOHOYHBIX )KUBOTHBIX)»

content.myschool.edu.ru/06/11

PazButue xu3nu Ha 3emiie 1o 3pam

bu6nmmoreka [IOK

35 https://lesson.academy-
U Tiepuojiam content.myschool.edu.ru/06/11
MaccoBble BEBIMUPAHHS — Bubmiorexa LIOK
36 https://lesson.academy-
IKOIOTMHCCKHIC KPHUSHCBI HPOLIIOTO content.myschool.edu.ru/06/11
. . bu6mmorexa [{OK
CoBpeMEeHHBI KOJIOTHYCCKUI
37 5 https://lesson.academy-
KPH3HC, Cro 0COLBCHHOCTH content.myschool.edu.ru/06/11
bubmuoreka [JOK
CoBpeMeHHas cucTema
38 https://lesson.academy-
OPTaHUHCCKOTO POLIIOTO content.myschool.edu.ru/06/11
bu6mmoreka [JOK
OCHOBHI)IG CUCTCMATHUYCCKHUC
39 VI OPFAHHSMOB https://lesson.academy-
pyn P content.myschool.edu.ru/06/11
AHTpOIONIOTHS — HayKa O Bubmrorexa [JOK
40 https://lesson.academy-
HeJoBeKe content.myschool.edu.ru/06/11
PazButue npencrasnenuii o Bubmrorexa [JOK
41 DOHCXOK ICHIH TeTOBCKA https://lesson.academy-
p 4 content.myschool.edu.ru/06/11
MecTo 4yenoBeKa B CHUCTEME
OpPraHUYECKOTO MHpA.
JlaGopatopHnas pabota «M13yueHue bubmorexa [TOK
42 0.5 https://lesson.academy-

0COOCHHOCTEH CTPOCHHS CKeleTa
4e0BeKa, CBA3aHHBIX C
MIPSIMOX 03K ICHHEM)

content.myschool.edu.ru/06/11
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bu6mmoreka [IOK

43 JIBH>KyIIME CHJIBI aHTPOMOTeHE3a https://lesson.academy-
content.myschool.edu.ru/06/11
CooTHolIeHHe OMOJIOTMYECKUX U bubnmoreka [JOK
44 COLIMATILHBIX (PaKTOPOB B https://lesson.academy-
AHTPOIOTECHE3E content.myschool.edu.ru/06/11
bu6mmoreka [IOK
45 OCHOBHBIE CTaIUU AaHTPOIIOI'€HE3a https://lesson.academy-
content.myschool.edu.ru/06/11
bubmnoreka [IOK
46 [Taneoreneruka u majseoreHOMHUKA https://lesson.academy-
content.myschool.edu.ru/06/11
bubmnoreka [IOK
47 DBOJIIOLHS COBPEMEHHOT'O YEJIOBEKA https://lesson.academy-
content.myschool.edu.ru/06/11
UYenoseueckue pacel. [Ipakruueckas bubnnorexka [JOK
48 pabota «3yueHne s3K0IOrHuecKux 0.5 https://lesson.academy-
ajanTaluil 4ejIoBeKa content.myschool.edu.ru/06/11
MG)KI[I/ICHI/IHJ'II/IHa HBIC MCTOAbI BH6HHOTeKa HOK
49 P https://lesson.academy-
AHTpOTOIOTHH content.myschool.edu.ru/06/11
bu6mmoreka [IOK
50 3apokIeHUE U Pa3BUTHE SKOJIOTHU https://lesson.academy-
content.myschool.edu.ru/06/11
Mertoap! skosoruu. JlaboparopHas bubnmoreka [JOK
51 pabota «3y4ueHne MeTo10B 0.5 https://lesson.academy-
SKOJIOTHUECKUX HUCCIIECTOBAHUI content.myschool.edu.ru/06/11
52 3Ha4YeHHUE SKOJIOTMYECKUX 3HAHUN bubmmorexa [JOK

JIA YelIoBeKa

https://lesson.academy-
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Bbu6mmorexa [JOK

53 Dkonorudeckue HakTopsl https://lesson.academy-
content.myschool.edu.ru/06/11
AbuoTtndeckue pakTopbl. CBET Kak
AKOJIOTUYECKHUH (paKTop. bubmuoreka [JOK
54 Jlaboparopuas pabota «BrisiBIeHHE 0.5 https://lesson.academy-
IPUCTIOCOOICHNI OPraHU3MOB K content.myschool.edu.ru/06/11
BIIMSSTHUIO CBETa»
AbGuoTtndeckue HakTophbI.
TeMmneparypa KaK 3KOJIOTHUYECKUA
dakrop. JlabopaTopHas pabora bubmorexa HOK
55 (BB CHHE TPHCTIOCOGTeHi 0.5 https://lesson.academy-
content.myschool.edu.ru/06/11
OpraHnu3MoOB K BJIMSAHHIO
TEeMIIEPaTypPhI»
AbuoTtnueckue HhakTopsl.
BrnaxHOCTh Kak 3KOJIOTHYECKUM
(dakTop. JTaboparopHas pabota bubmorexa LIOK
% «AHaTOMHYECKHE OCOOCHHOCTH 05 https://lesson.academy-
. content.myschool.edu.ru/06/11
PAaCTCHUH U3 pa3HbIX MCCT
oOUTaHUS
bu6mmoteka [IOK
57 Cpensl 0OuTaHUsI OpraHU3MOB https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [JOK
58 Buonorudeckune puTMbl https://lesson.academy-
content.myschool.edu.ru/06/11
59 XKuznennble popmMbl OpraHu3MoOB bubnmorexa LIOK

https://lesson.academy-
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Bbu6mmorexa [JOK

60 buotuueckue pakTops https://lesson.academy-
content.myschool.edu.ru/06/11
3HavyeHre OMOTHYECKUX
. . bubnmoreka [JOK
B3aUMOJACHCTBUHN TSI
61 CVILICCTBOBAMIA OPFAHHIMOB B https://lesson.academy-
ym p content.myschool.edu.ru/06/11
cpene oouTaHus
bubmuoreka [JOK
DKOJIOTrM4eCKHE XapaKTEPUCTUKH
62 OIS https://lesson.academy-
yin content.myschool.edu.ru/06/11
OcCHOBHBIE MMOKA3aTEH MOMYJISLNH: bubnnoreka [JOK
63 YUCIICHHOCTh, IIJIOTHOCTD, https://lesson.academy-
BO3PACTHAs U MIOJIOBAs CTPYKTypa content.myschool.edu.ru/06/11
OcCHOBHBIE MMOKA3aTEH MTOMYJISIINH: bubnnorexa [JOK
64 POXK1a€MOCTh, TPUPOCT, TEMI https://lesson.academy-
pocTa, CMEpTHOCTh, MUTPALIMU content.myschool.edu.ru/06/11
DKoJoruveckasi CTpykTypa bubmorexa HOK
65 https://lesson.academy-
fonyHd content.myschool.edu.ru/06/11
JluHaMuKa MonyJIsaLuu U e€ bubmorexa OK
66 N https://lesson.academy-
PeryIiA content.myschool.edu.ru/06/11
bu6mmoteka [IOK
Kpussle pocta uncinenHoctu
o7 nonyJsnuy. KpuBbie BEDKMBaHUS fttpsiilessor acaemy-
YU, 8p content.myschool.edu.ru/06/11
DKoJorhuYecKas HUIIA BUJIA. bu6mmorexa [IOK
68 JlaGopatopHnas pabora 0.5 https://lesson.academy-

«IIpucnocobeHnst ceMsiH pacTeHUN

content.myschool.edu.ru/06/11
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K PacCCICHUIO»

bu6mmoreka [IOK
69 Bu kak cucrema nmomyssiuit https://lesson.academy-
content.myschool.edu.ru/06/11
3aKOHOMEPHOCTH MOBENECHUS U Eubmorexa OK
70 vp https://lesson.academy-
MHUTPALHH JKIBOTHBIX content.myschool.edu.ru/06/11
Coo0111eCcTBO OPraHU3MOB — bubmorexa LIOK
71 5 - p https://lesson.academy-
HOTeHo3 content.myschool.edu.ru/06/11
bub6mnoreka [IOK
72 DKocHUCTeMa Kak OTKPBITasi cCHCTeMa https://lesson.academy-
content.myschool.edu.ru/06/11
KpyroBopoT BelecTB U ITOTOK bubnmorexa LHOK
73 PyroBop https://lesson.academy-
JHCPIUH B SKOCHCTEME content.myschool.edu.ru/06/11
74 KonTponbnas pabota
bu6mmoreka [IOK
75 DKOJIOTHYECKHUE MTUPAMHUIBI https://lesson.academy-
content.myschool.edu.ru/06/11
N3menenuns coodmiecTB — bubmmorexa TIOK
76 https://lesson.academy-
cyKueccnn content.myschool.edu.ru/06/11
[IpupoaHbIE S3KOCUCTEMBI. bubnnorexa [JOK
7 DKOCHCTEMBI 03€p U PEK. https://lesson.academy-
DKOCHCTEMBI MOPEW U OKEaHOB content.myschool.edu.ru/06/11
IIpupoHBIE S3KOCUCTEMBI. bubnnorexka [JOK
78 DKOCHCTEMBI TYH]IP, JIECOB, CTENEH, https://lesson.academy-

IMyCTBIHb

content.myschool.edu.ru/06/11
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bu6mmoreka [IOK

79 AHTpPOIIOT€HHbIE IKOCUCTEMBI https://lesson.academy-
content.myschool.edu.ru/06/11
Ypb6oskocucremsl. [IpakTudeckas bubmuorexa [JOK
80 pabota «/3y4yeHue u onucaHue 0.5 https://lesson.academy-
ypOO3KOCUCTEMBI» content.myschool.edu.ru/06/11
3akoHOMEPHOCTH (POPMUPOBAHUS bubmuorexa [JOK
81 OCHOBHBIX B3aUMOACHCTBUM https://lesson.academy-
OpraHU3MOB B 3KOCHCTEMAX content.myschool.edu.ru/06/11
MexaHu3Mbl BO31CHCTBUS
3arpsi3HEHUI pa3HbIX TUIIOB Ha bubnuoreka [IOK
82 cyOOpraHu3MeHHOM, https://lesson.academy-
OPraHU3MEHHOM, MOMYJIALIMOHHOM U content.myschool.edu.ru/06/11
9KOCHCTEMHOM YPOBHSX
bu6mmoreka [IOK
buocdepa — obmernanerapHas
83 o 60Hg)q£a 3eMHHm P https://lesson.academy-
content.myschool.edu.ru/06/11
VYuenne B. 1. Bepnazackoro o bubmorexa HOK
84 Suochepe https://lesson.academy-
P content.myschool.edu.ru/06/11
85 KonTtponsHas pabora
KpyroBopots! BemiecTs u bubmmorexa TIOK
86 N —— https://lesson.academy-
H content.myschool.edu.ru/06/11
3oHanbHOCTH Ouochepsl. OCHOBHBIE bubmorexa HOK
87 HOMEL CVILII https://lesson.academy-
Y content.myschool.edu.ru/06/11
bu6mmoreka [IOK
88 YcroitunBocTh 6uocheps nonmoreka L1

https://lesson.academy-
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DKOJIOTUYECKHE KPU3HCHI U UX

Bbu6mmorexa [JOK

89 S https://lesson.academy-
P content.myschool.edu.ru/06/11
Bo3aeiicTBrue 4yemoBeka Ha Bubmorexa LIOK
90 Suocte https://lesson.academy-
Py content.myschool.edu.ru/06/11
AHTpONIOT€HHOE BO3JEHCTBHE HA bubmmorexa [IOK
ol ACTUTEILHBIN U )KUBOTHBII MU https://lesson.academy-
P p content.myschool.edu.ru/06/11
bu6mmoreka [{OK
92 Oxpana mpupoIs! https://lesson.academy-
content.myschool.edu.ru/06/11
OcHOBHbIE MPUHIUIIBI YCTOHYUBOTO bubmorexa [IOK
93 A3BUTHUA YCIIOBCUCCTBA U IIPUPOIBI httDSZ//|eSSOH.academV-
p m pupoa content.myschool.edu.ru/06/11
PammonanbHoe
MIPUPOIOIOIB30BAHNE U Brbmmozexa [IOK
%4 ch paHeHI/Ie OMOJIOTUYECKOTO https:/lesson.academy-
P 5 3 T content.myschool.edu.ru/06/11
pazHooOpasus 3emin
95 KonTtponsHas pabora
O0001IeHMe 110 TEME
96 «MakpOo3BOJIOIHS U €€
PE3YIbTAThI»
O0001IeHMe 110 TEME
97 «I[IpoucxoxxaeHue u pazBuTHe
JKU3HU Ha 3eMie»
98 O06001IeHe 110 TEME

«IIpoucxoxeHne YeJoBeKa —
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AHTPOIIOTCHE3»

O06001eHue 110 TeEMe «IKOJIOTUS —

99 HayKa O B3aMMOOTHOIIICHHSX 1
OpPTraHU3MOB»
100 O6o006muienue no Teme «OpraHu3mMbl 1
U cpejia OOUTaHUS»
101 O6061eHne o Teme «IKOoJIoTus 1
BHUJIOB U NOMYJIALIUI»
102 O606menue o Teme «buochepa — 1
rio0abHasi 3KOCUCTEMAY
OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buosorus, 10 xnacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue;
nox penakuuei [laceunuka B.B., Akunoneproe o0iiectBo «M31aTenbcTBO
«ITpocsemieHue»

 buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PyorioB A.M. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO

«3marensctBo «lIpocBemienue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubmuoreka [{OK https://urok.apkpro.ru/

PO https://resh.edu.ru/subject/5/

Sxmacc https://www.yaklass.ru/


http://www.yaklass.ru/
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