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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yueOHOoMmy mpenmery "buonorusa" (manee - Ouosorusi) Ha
ypoBHE cpenHero oodmiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe dDeaepaibHOrO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii denepaumy,
OI'OC COO, Konuenuuu mnpenojnaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUI (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHMSL.

VYyeOubiii npeamer «buonorus» yriayOnaéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IpeaMeTHou obnactu «EcTecTBeHHO-
HayuyHble mpeameTe». CormacHo mnonoxeHusMm DPIOC COO mpoduabHbIe
y4eOHbIe MpPEeIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepennmanuy  oOy4eHUs] Ha YpOBHE CpeaHero oOlmiero oOpa3oBaHUS U
NpU3BaHbl OOECIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIKM, CpPEIHUM
oOmuM, cpeHUM MpodheCcCHOHANBHBIM U BRICIIUM OoOpa3zoBaHueM. B To xe Bpems
KOKIBIA M3 O3TUX YYEOHBIX TMPEIMETOB JODKEH ObITh OpPHUEHTHPOBAH Ha
NPUOPUTETHOE pEIIeHHE O00Pa30BATEIbHBIX, BOCIUTATEIbHBIX U Pa3BUBAIOIINX
3a/ay, CBS3aHHBIX C MpoQopueHTauuel OO0yYaroluXCcsi W CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIaCTHM HAy4HOI'O 3HaHHUS, CBA3AHHOIO C OMOJIOTMEH,
MEIULIMHON, YKOJIOTUEN, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOMy mnpenmery "buosorus" maér mpeacTtaBieHUe O
HeiMM M 3ajadax M3ydeHus yuyeOHoro mnpenmera «buonorus» Ha yriyOaéHHOM
ypOBHE, onpeiensieT 00s3aTebHOe (MHBApUAHTHOE) IPEIMETHOE COJIEpKAHUE, ET0
CTPYKTYpUpOBaHME TIO pa3feliaM U TeMaM, paclpeielieHue 0 Kiaccam,
PEKOMEHJIyeT IOCJIEI0BAaTEIbHOCTh M3y4YEHHUs] y4yeOHOro Marepuaina ¢ Y4ETOM
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€il, JIOTUKM y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTeH oOyuaromuxcsi. B mporpamme mno Owomoruu
peain30BaH MPUHIUI IPEEMCTBEHHOCTH C HM3yYe€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOrO0  o0miero oOpa3oBaHus, Onarogaps uYeMy MPOCMaTPUBAETCS
HaIllpaBJI€HHOCTh HA MOCIEAYIOIIEEe pPa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHUS, TPEACTaBICHU O 370pOBOM 00pasze >XKHM3HHU, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mpupoaHou cpeae. B
nporpaMMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXXHOCTH Y4YEOHOro mpeamera
«buonoruss» B peamuzanuu  TpeboBaHuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM M TMPEAMETHBIM pe3yJbTaTaM OOydeHUS U B
(GOpMUPOBAaHWN OCHOBHBIX BHJIOB yu€OHO-IIO3HABATEIbHOM  J1€ATEIbHOCTH
oOydarolmuxcs IO OCBOCHHMIO COJEpXaHUs OWOJIOTMYECKOro o0pa3oBaHHSA Ha
YPOBHE CPEAHETO 00IIero 00pa30BaHMUsI.

VYueOnpiii mpeamer «bruosnorus» Ha ypoBHE cpeaHEro o0Imero oopa3oBaHUs
3aBeplIaeT OuoJoruyeckoe o0Opa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
pacuiupeHye W yriayOJieHHe 3HaHWil 00ydaroluxcs O >KMBOM MPUPOJE, OCHOBaX
MOJIEKYJIIPHOM W KJIETOYHOW OHMOJOTMH, 3MOPHOJOTMHM M OHOJOTMU Pa3BUTHA,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTHH, SBOTIOLMOHHOTO YUYEHUS U SKOJIOTHH.



Nzyuyenue yueOHOro mnpeamera «buonorus» Ha yriyOlIeHHOM YpOBHE
OPUEHTHPOBAHO HAa MOJrOTOBKY OOYYaIOIIMXCS K MOCIEAYIOUIEMY MOTYUYEHHUIO
Owonornyeckoro  oOpa3oBaHWsl B  By3aX W OpraHU3alUsIX  CPEIHETO
npodeccuonansHOoro 0opazoBanusi. OCHOBY €ro COAep X aHHs COCTABISAET CHCTEMa
OMONOTMYECKUX  3HAHWW, TONYYCHHBIX TpU M3YYEHUH  OOydaromUMUCs
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3AesioB OMOJOTHH HAa YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHuA TONy4darOT pasBurtue. Tak,
paciiMpeHbpl W yriyOJneHbl OWOJIOTMYECKHE 3HAHHWS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME€ 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOTUYECKHE CBEACHUS MPUKIAJHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTUPHI VIS MOCIIETYIOIIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaius OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSAMHM, IOJYYCHHBIMH OOYYaIOIIUMUCS MPH H3yUYEHUU
bu3uKH, XUMUH, Teorpadui 1 MAaTEMATHKH.

CrpykTypa mnporpammsl o y4deOHOMy mnpenMery "buonorusa" otpaxaer
CHUCTEMHO-YPOBHEBBI ¥ 9SBOJIOIMOHHBIN TMOAXOABI K HU3YYECHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE ISl KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIMH, IBOJIOLNN OpPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsI OHMOJOTMYeCKOro pa3HooOpasus mnaHeTel. Tak, B 10 kiacce
M3y4aloTCs OCHOBBI MOJICKYJISIDHOM M KIJIETOYHOW OWOJIOTHMH, 3MOPHOJIOTHU |
OMOJIOTUN Pa3BUTHSI, TEHETUKU U CEJICKUUU, OMOTEXHOJOTMH U CHUHTETUYECKOMN
OMOJIOTHH, AKTyaIU3UPYIOTCS 3HAHMS OOydYaroIIMXCs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usnonoruu uenoreka. B 11 kiacce wu3ydaroTcsi 3BOJIOLUMOHHOE
y4eHHE, OCHOBBI DKOJIOTHUHU U yUeHHue 0 Ouocdepe.

VYueOnpiii mpeamer  «buonorus»  mpu3BaH  00ECMEYUTh  OCBOCHUE
00yJarouMHUCcs OMOJIOTUYECKUX TEOPUN M 3aKOHOB, UAEH, MPUHLIUIIOB U MPABHIL,
JIeXKaIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUM O
CTPOCHHH, MHOTO00pa3HMH M OCOOCHHOCTSAX KIETKH, OpraHu3Ma, MOMyJIsALUH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
WCCIICIOBAHMSIX B OMOJIOTUH, MPUKJIATHBIX aclleKTax OMOJOTHYeCcKUX 3HaHUM. Jlis
pa3BUTHS W TOJJCpXKAHUS HHTEpeca OOydaroumxcs K OWOJIIOTHH Hapsday Co
3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepHalia B COACPKaHUH MPOTPaMMBI
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WM WHOW o00yiacThu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
y4€HBIX B PELIEHUE BAXKHEUIINX OMOJIOTMUYECKUX U SKOJOTUYECKUX MTPOOIIEM.

Lenb n3zydenus: yueOHnoro npenmera «buonorus» Ha yriryoaéHHOM ypOBHE —
OBNIaZIcHME  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHOMN
OpraHM3allMd JKMBBIX CHCTEM pa3HOr0 paHra M NpUOOpeTeHHEe YMEHUM
MCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU MHTEpeca K OMpeesTEHHON olnacTu
po(eCcCUOHANBHON N1€ATETbHOCTH, CBSI3aHHOM C OMOJIOTHEN, WM K BBIOOpPY
y4eOHOTr0 3aBeJCHUS JIJIsl TPOJAOIKEHUS OUOJIOTUUECKOT0 00pa3oBaHuUs.

JlocTkeHne 1iend u3ydeHuss ydeObHoro mpeamera «buomorus» Ha
yIayOIEHHOM YpOBHE 00€CTIEYMBACTCS PEIICHHEM CIISAYIONINX 3a/1a4:



OCBOEHHUE O00YYaIOIIUMHUCSA CHUCTEMbI OMOJIOTMYECKMX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPA; O
CTPOCHUHM, MHOroo0Opa3uv M OCOOCHHOCTSX OWOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJIALHMs, BUA, ONOreoLeH03, Onocdepa); 0 BHIAAIOLIIUXCS OTKPBITUAX
Y COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHUE OOYy4YaIOMMXCA C METOJAMH TO3HAHMS >KUBOW MPUPOJIBI:
UCCJIEIOBATEILCKUMHM  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOW U
KJIETOYHON OHOJOTWMH, HMOPUONOTUU U OHOJOTMU PA3BUTHS, TEHETUKH W
CEJICKIIMU, OWOTEXHOJOTMU M CHUHTETUYECKOM OWOJIOTHH, TMaJCOHTOJIOTHUH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEJIBHOTO  IPOBEJIEHUS  OMOJOTHYECKHX
UCCleoBaHM B JjabopaTopun W B mpupone (HabmoleHue, HW3MepeHue,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE);

oBlazieHe OOydYaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSITEIbHO  HAXOAWTbh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTMUYECKYI0 HH(POPMAINIO; MOIb30BATHCS
OMOJIOTMYECKONM TEPMHUHOJOTMEN M CHUMBOJIMKOM; YCTaHaBIIMBAaTh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAIbHO-3KOHOMUYECKUMU M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeJIOBEYECTBA; OLIEHMBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOILICHUIO K OKpPY’KaloIIeld NpUpOAHON cpejie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBbI0  OKPY’KaIOIIUX Jitoiell; OOOCHOBBIBaTH M COOMIOJATh  MEpbI
npoGUIakTUKKM MHGEKIIMOHHBIX 3a00J€BaHUM, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MaCHOCTU COOCTBEHHOM KU3HENEATEIbHOCTH B UpE3BbIYATHBIX
CUTyallMsIX ~ NPUPOJHOTO W  TEXHONEHHOI'O  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayUHbIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Y 00y4YaIOIUXCSI HHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIPOIIECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJEIOBAHUSIMU B OHMOJIOTMM, pPEIIAEMBIMUA €10 Npo0ieMamMHu, METOAOJOThen
OHOJIOTUYECKOTO UCCIIeI0BaHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
MCCJIEI0BAHMM, pelIeHUs] OMOJIOTMYECKUX 3a7a4, MOACIUPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOLIECCOB;

BOCIIUTAaHUE y 00YyYalolUXCs [IEHHOCTHOI'O OTHOILIEHUSI K KUBOW MPUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00bEKTaM U SIBICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOM,
FeHEeTHYEeCKOW TpPaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEIEHUS B MPUPO/IE;
MHTErpaliy €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHre  OOyYaroIIMMUCA  KOMIETEHTHOCTH B pallMOHAJIbHOM
IPUPOJIOTIOIB30BaHUM (COOIOZICHHE MpaBWJI TOBEIEHUS B MPUPOJE, OXpaHbl
BHJIOB, SKOCUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbS M 3/I0POBBS
OKpyXaromux JoAe  (coOmogeHuss Mep npoduiakTukyd — 3a00JeBaHUMH,
oOecrieueHrne O€30MaCHOCTU KU3HEACITETbHOCTH B YPE3BBIYAMHBIX CHUTYaLUAX
IOPUPOJHOTO M  TEXHOTEHHOI'O  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHMe  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpAa  OOyyarOIIUMHCS
WHIUBUIYAIbHOU o0OpazoBaTeIbHON TPACKTOPUH, CrocoOCTBYOIIEH



nocieAyoumemMy NpodecCHOHATIbHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
WHMBUTy AIbHBIMU WHTEPECAMH U IOTPEOHOCTSIMH PETHOHA.

OO1ee 4nca0 YyacoB, OTBEACHHBIX HA M3y4YeHHE OMOJIOTHUHU Ha yriTyOJeHHOM
YpOBHE CpeaHero odiiero odpazoBaHusi, coctasisieTr 272 yaca: B 10 knacce — 136
yacoB (4 yaca B Hezento), B 11 kmacce — 136 yacoB (4 yaca B HEJIEIHO).

OT6op opraHuzanMoHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUS OMOJOTUH
OCYUIECTBISIETCS ¢ YUYETOM cHenu(UKH €ro COJAEp)KaHMUs U HaAIpaBICHHOCTH Ha
OpOJOJKEHUE OMOJOTMYECKOTO0 00pa3oBaHWs B OpPraHU3ALMIX  CPEIHEro
npodeccuOHaIbHOTO U BBICILIET0 00pa30BaHUsl.

OO0s3aTenbHBIM YCIOBUEM MPU 00YUYEHUU OMOJIOTUU HA YTIIYyOJIEHHOM YPOBHE
ABJISIETCSI TIPOBEJICHHE JTA0OPATOPHBIX M TpakTHdeckux padoT. Takxke ydactue
OoOy4YaronMXcss B BBIMOJIHEHUH TMPOEKTHBIX M YYEOHO-UCCIIENOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpPEAENSIETCS  YYUTEIEM Ha OCHOBE  HMMEIOIIHUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.

BocnurarensHbli noteHuual npeamera «buonorusy peanusyercs yepes:

- TpUBJICYECHHE BHUMAaHHUS OOyYarOUIMXCSl K LEHHOCTHOMY AaCHEKTy
M3Yy4YaeMbIX Ha ypOKaX SIBJICHUM, OpraHU3aluIo UX padoThl C MOIYy4aeMOil Ha ypOKe
COLIMAJIBHO 3HAaYMMOW HH(OpManueld — HWHULUUPOBAHUE €€ OOCYXKICHUS,
BBICKA3bIBaHUSI 00YUYaIOIIUMHUCS CBOETO0 MHEHUS 1O €€ MOBOY, BHIPAOOTKH CBOETO
K HECH OTHOILICHUS,

- IEMOHCTpAIMIO 00yYarolKUMCcsl TPUMEPOB OTBETCTBEHHOIO, TPaXkIaHCKOTO
MOBEJICHUS, TPOSBICHUS YEJOBEKOIIOOMS W T0OpOCepIeYHOCTH, 4Yepe3 MoAdop
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHHUA, 3aJad JJig peHieHHus, MpOoOJIEeMHBIX
CUTyaluil 1751 00CYKIEHUsS B KJlacce;

- IPUMEHEHHE Ha YPOKaX MHTEPAKTUBHBIX (POpM pabOThl ¢ 00yUaIOIIUMUCS:
UHTEJUIEKTYalIbHBIX ~ UTP, CTUMYJHPYIOIIUX IO3HABATEJIbHYI0  MOTHBAIIUIO
oOyuaromuxcs; AUJAKTUYECKOTO TeaTpa, TAe IMOJyYeHHbIE Ha YpOKE 3HAHUS
OOBITPBIBAIOTCS B TEaTPAJbHBIX IIOCTAHOBKAX; JMCKYCCHH, KOTOpBIE MJArOT
0oOy4YaromMMCsi BO3MOKHOCTh MPUOOPECTH OMNBIT BEACHUS KOHCTPYKTHBHOTO
ayanora; TpymnmnoBoi padoThl WM paboThl B Mapax, KOTOPbIE y4aT 00y4Yaromuxcs
KOMaHJTHOU paboTe U B3aUMOAECUCTBUIO C JPYTUMU O0yHaAIOIIMMHUCS;

-  HHUIMUPOBAHME U TOJJCPKKY HCCIEAOBATENBCKOW  JIEATEIbHOCTH
oOydarommxcs B paMKax pealu3aldd HMH HWHAUBUAYAIbHBIX M TPYHIOBBIX
UCCJIEIOBATEIbCKUX  IMPOEKTOB, YTO JacT OOydYalolHUMCs  BO3MOXHOCTb
OpUOOPECTH HABBIK CAMOCTOSTEIBHOIO PEUICHUs] TEOPETHYECKON MpoOsIeMsbl,
HaBBIK T€HEPUPOBAHMS U 0POPMIICHHUSI COOCTBEHHBIX MJICH, HABBIK YBAKUTEIHHOTO
OTHOILICHUS K YY>KUM HAeIM, O(OPMIICHHBIM B paboTax JIpYyrux UccCienoBaTelneH,
HABBIK IMyOJIMYHOTO BBICTYIUICHUS TI€pe]] ayJUTOPHEH, apryMEHTUPOBAHUS U
OTCTaWBaHUs CBOEH TOUYKH 3PEHHSL.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Conepxxanue mpoOrpamMsbl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJiapctTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHnHas OUOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkasi uCTopusi pa3BUTHUSA
Ouosiornu.  buojornueckue HaykKd W H3ydaeMble ~HMH  IPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE W TOWCKOBBIE HAy4YHbIE HCCIECIOBAHUS B
OMOJIOTHH.

3HaueHue OMoJIoruU B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
kaptuHbl Mmupa. I[Ipodeccun, cszanubie ¢ Ouonorueld. 3HadyeHUE OHOJIIOTUM B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKAa: MEIULMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIILIEHHOCTH, OXPAaHE MPUPO/IBI.

JemoHCcTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun,
V. TI'apgeit, I'. Menaens, B. U. Bepuanckuii, U. I1. ITanos, U. 1. Meunukos, H.
. Baunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpel U cxembl: «CBsi3b OWMONOTMU C JPYTMMHU Haykamm», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cuCTEMbI U HX U3yYeHHUE

XKuBble cucTeMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JHCKPETHOCTh U LEJIOCTHOCTD,
CIOKHOCTh W YHOPSIAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTh, CamMOOpraHU3alusl,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyd >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBIM, MOMYJISIHMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreoueHotuyeckuii), Ouocdepnsiii. Ilpoueccbl, npoucxonadive B KHUBBIX
cucreMax. OcHOBHbIE Npu3Haku KuBOro. JKu3Hb Kak ¢dopma CyIIECTBOBAHUS
Marepuu. Hayku, u3ydaromime *uBble CUCTEMBI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

N3ydenne xuBbIX cucrteM. Meroasl Ouosiormyeckoir Hayku. Habmronenwue,
U3MEpPEHHE, IKCIIEPUMEHT, CUCTEMATU3aIUs, MeTaaHainu3. [loHarue o 3aBUCUMON U
HE3aBUCUMOW mnepemMeHHOM. IlmaHupoBanuwe »skcnepumenTa. IlocTaHoBka u
npoBepka runote3. Hynepas runote3a. [loHstrue BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosorumueckux JgaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbraroB. [IpuumMHBI UCKaXKEHUS PE3yibTaTOB »JKcnepumeHTta. I[loHsatue
CTaTHCTUYECKOTO TECTA.

JdemoHncTpanuu

Tabmuer m cxembl: «OCHOBHBIE TPU3HAKH >KU3HW», «buomornueckue
cucreMbl», «CBOWCTBAa JKMBOW MATEpPUN», «YPOBHH OPTraHU3aLMU KUBOU
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buocdepa», «MeToabl
M3y4E€HUs JKUBOU IIPUPOIBI».



O6GopynoBanue:  maboparopHoe  oOopyaoBaHHE Ui IIPOBEIACHUS
HaOJII0ICHUH, H3MEPCHHH, SKCIICPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHuEe pa3IUYHBIX METOJOB MpPH
M3YUYCHHUH KUBBIX CUCTEMY.

Tema 3. buoJsiorust KjieTku

Knerka — cTpykTypHO-QYHKIMOHANbHAS €IMHUIA JKUBOTO. VcTopus
OTKpbITUs KiIeTkH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [LIBanH,
M. IIneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOW  OWOJIOTMH:  MUKPOCKOIHS,
xpomatorpadus, MEeKTpodope3, METOJI MEYEHBIX aTOMOB, IuddepeHIraibHoe
1eHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @uKCUpo8anHvlx
Kiemok. DIEKTpOHHAasT MUKpocKomnus. Kougoxanvuas muxpockonus. Bumanvroe
(npusicuznenHoe) uzyueHue Kiemokx.

JeMmoHCcTpanumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. IlIsann, M. lllnelinen, P. Bupxos, K. M.
bap.

Tabmuiel 1 cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBIA MUKPOCKOI,
«HcTopus pa3zBUTHUA METOJ0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

IIpakTnueckass padora «l3yyeHue METOJOB KJIETOYHOM OHOJIOTUH
(xpomarorpadusi, saekrpodopes, auddepeHmaIbHoe EeHTPUGyTUpOBaHUE,
[ILIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKu

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boma m e€ ponmp Kak pacTBOpPHUTENSA, PEareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyjsanuu. MuHepalibHble BEIIECTBA KJIETKH, WX OHUOJOTHYecKas
poJib. PoJIb KATHOHOB M AaHWOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKU. buosiornyeckue mnonumepsl. benkw.
AMMHOKHUCIIOTHBIN cocTaB 0eykoB. CTpyKTypbl OelKkoBOM MosieKybl. [lepBuyHas
CTPYKTypa Oeika, TeNnTHAHas CBsA3b. BTOpuyHas, TpeTHUYHAs, YEeTBEPTHUUHAS
cTpyktypbl. JleHatypauus. CsoiictBa OenkoB. Kiaccudukanuss — OGenkos.
buonoruueckue GpyHkumuu 6enkoB. IIpuonsi.

VYrneBoasl. MoHOCaxapuabl, IUCaXapUibl, OJIMTOCAXapUAbl U TOJIHCAXAPUIBI.
OO6mumii TUTaH  CTPOCHHUS W (PUBUKO-XUMHUYECKHME CBOICTBA  YIJIEBOJIOB.
buonornyeckue GpyHKIIMM yriIeBO10B.

Jlumuael. ['mapodunsHO-rHAPODOOHBIE cBOMCTBA. Kitaccudukanus umumos.
Tpurnunepunsl, ¢ochomunuasl, BOCkH, cTepouasl. buomornueckue QyHKITUN
munuaoB. OOue CBOMCTBAa OMOJIOTMYECKMX MEMOpaH — TEKYy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotuapl. [lpunnun kommiementapHoctu. I[lpaBwio Yapradda. Crpykrypa



JIHK — nBoitnas cnimpanb. MecTtoHaxoxaeHne u ouonornyeckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenne Moisekysbl AT®. Makposprudueckue cBsizu B MoJekyie ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (PYHKIUU B
kietrke. [pyeue wykneozuompugocpamer (HT®). CexsenupoBanue J[HK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKU.

CrpykrypHas OuojOTUs: OMOXUMHYECKHE U OUO(DU3NYECKUE UCCIETOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OWOMONeKkyl. Mooeruposarnue
CMPYKMypsl U QYHKYULL OUOMONEKYN U UX KOMHIeKcos. Komnbvromepnolii ouzaiin u
OpeaHuyecKuil CuHme3 OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JemoncTpanuu

[Toprpetsr: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinus,
®. Conrep, C. [Ipy3unep.

Juarpammbel:  «PacnpeneneHne XHMHUYECKUX JJIEMEHTOB B HEXKHUBOU
npupoie», «PacrpeneneHne XuMUUECKUX 3JIEMEHTOB B JKUBOU MPUPOEH.

Tabmuiel u cxembl: «llepuoguueckass TabMuIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJIeKyJibl BOJIbI», «BelectBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOeHUE MOJIEKYII
yriaeBofoBy, «CTpoeHwe MOJeKyad JHUNUIoB», «HyKIeMHOBBIE KHCIOTBHIY,
«Crtpoenne Monekynbl ATOy.

O6opynoBanue: XuMHUYECKas MocyAa U 000pyA0BaHHE.

JlabopaTtopnas padora «O0HapykeHHEe OETKOB C TOMOIIBI0 Ka4eCTBEHHBIX
peaKuii».

JlaGopaTtopnass  padora  «JccinemoBaHue — HYKJIEHMHOBBIX  KHCJIOT,
BBIJICJIEHHBIX U3 KIIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue U PYHKIHMH KICTKH

Tunbel KIETOK: JyKapuoTUYecKass W TmpokapuoTudeckas. CTpyKTypHO-
(yHKUHOHAIbHBIE 00Pa30BaHUS KIETKH.

CrpoeHue npokapuoTuueckoi kieTku. Kierounas creHka GakTepuil u apxeil.
OcoOEHHOCTH CTPOEHMSI TeTepOoTpPO(HON U aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GyHKIITMOHUPOBAHUE YKapHUOTUYECKON KJICTKH.
[Inazmatuueckass wmemOpana (riazmanemma).  CTpykTypa — IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHCIOPT BEIIECTB Uepe3 IUIa3MaTUYECKYyI0 MEMOpaHy: MacCHUBHBIN
(muddysus, obneruénnas auddys3usi), aKTUBHBIN (IIEPBUYHBIA U BTOPHUYHBIN
akTUBHBIA TpaHcnopT). [lomymponurnaemocts MemOpanbl. Pabora Harpuii-
KaJIJUeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
crenka. CTpykTypa u QyHKIIHM KIETOYHOW CTEHKH PACTCHHM, TPHOOB.

Huromnasma. [{urozons. [utockenet. [IBuxkenue nuromniazMmbl. OpraHoubl
kieTkdn. OnHOMeMOpaHHbIE OpraHoOMAbl KJIETKU: SHIOIUIa3MaTHYeCcKas CeTh
(BIIC), anmapar I'onbaxu, JIM30COMBI, UX CTpOeHHE M (PyHKIMHU. B3auMocssa3b
OJIHOMEMOpPAHHBIX OPraHouAOB KIeTKH. CTpoeHHe TpaHyIsIPHOIO PETHKYJIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHUHTE3



KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHymisipHBI)  9HIOTUIA3MATHYCCKUN
petuxkynyMm. CekperopHas QyHkuus anmapata ['onbmku. Moougurkayus b6enrkos 6
annapame [onvoxcu. Copmuposxka 6enxkoe 6 annapame Ionv0xcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIX KiIeToK. Kierounsliii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMABI  KIETKH:  MHUTOXOHAPHWM,  IUIACTHUJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepeocrkosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKUMHM MUTOXOHApUM M r1uiactul. llepBuunsle,
BTOPUYHBIE U  CJOXHBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKAPHOT.
XJIOpOIJIACThI, XPOMOIUIACTHI, JICUKOTUIACTHI BBICIIMX PACTEHU.

HememOpanusie opranouasl kietku CTpoeHue U GyHKUIUA HeMeMOpaHHBIX
OpraHOHJI0B KJIETKH. PuGocompl. IIpomestcymounvie Qunamenmai.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIICUHbIE  KIIETKU.
Axmunogvle KOMNOHeHmbl Hemblueunblx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CrTpoeHue © JBUKEHHE JKTYTUKOB M PpECHUYEK. MHKPOTpyOOUKH
nuToryasMel. Llentpuons. benku, accoyuuposanmvie ¢ MUKpOQUIAMEHMAMU U
mukpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka siapa, XpOMAaTHH, KapUOIUIa3Ma, SAPBIILIKU, UX CTPOEHUE U
¢bynkuuu. SnepHblii O0enkoBbIM MaTpuKc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpOMOCOM B UHTEppa3HOM snpe. Iyxpomamun u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBL. Jlumamuxa s0epuou obonouku 6 mumo3se. AoepHviii
Mpancnopm.

Kiierounble BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapUOT
(pacTuTeIbHOM, )KUBOTHOM, TPUOHON).

JdemoHncTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuier 1 cxembl: «CTpoeHHE DYyKapUOTHUECKOW KIeTKn», «CTpoeHme
KUBOTHOM  KJIETKW», «CTpoeHHe  pacTUTeNbHON  KieTku», «CtpoeHue
MHTOXOHAPUW», «A1po», «CTpoeHne NPOKapUOTHIECKON KIIETKN.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKpPOIpPENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTpenapaTsl 0aKTepHUaIbHBIX KJIETOK.

JlaGoparopnass pabGora «/3yueHue CTpOE€HHUS KJIETOK Pa3IUYHBIX
OpPraHU3MOB).

IIpakTuueckas padora «l3yueHrue cBOMCTB KJIETOYHON MeMOpaHbD.

JlaGopaTtopnass padora «JVcciaegoBaHue Ia3moliu3a W JAEIUIA3MOJIM3a B
PACTUTENBbHBIX KIIETKaX».

IIpakTnueckass  paGora  «/3ydyeHue  JABWKEHUS  LUTOILIA3Mbl B
PACTUTENbHBIX KIETKaX».

Tema 6. O0OMeH BelleCcTB U NpeBpallleHNe JHEPTUH B KJIETKe

AccuMuITALINAS M AUCCUMIISIIINS — IB€ CTOPOHBI MeTabom3Ma. Tumnsr oomMeHa
BEILIECTB: aBTOTPO(PHBIN M rerepoTpodHBIM. YyacTue KuclIopojla B OOMEHHBIX
mpoleccax. JHepreTuueckoe obecneueHue KieTKu: mnpeBpanieHue ATD B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonusma. depMeHTh, UX CTPOCHUE, CBOMCTBA M MEXAHU3M JICUCTBUS.



Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHWYECKUX KaTaIU3aTOpOB. bemku-
aAKTUBATOPHI M OCJIKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATHBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

IlepBuuHBI CHUHTE3 OPraHUYECKHX BEIIECTB B KieTke. DOTOCHHTES.
AHoKcucenHblli U OKcueeHHbll omocunmes y obaxkmepuii. Ceemocoouparowjue
nueMeHmvl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpoLecce
¢dotocunreza. CeroBasi U TeMHOBas (pa3pl. Domoovixanue, Cs., Cy. u CAM-munuv
gpomocunmesa. IIpoayKTUBHOCTh (OTOCHMHTE3a. BnusHue pa3nuuHbiXx (akTopoB
Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUEe (DOTOCUHTE3A.

XeMOCHUHTES3. Pa3noo6pasue OpraHU3MOB-XEMOCHUHTETHKOB:
HUTPUPUITUPYIOIIHUE OaKTEepUH, >KEIe300aKTepUH, CEepoOAKTEPHUH, BOIOPOIHbBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Oposkenus. [IpomykTbl OposkeHHS W HX
WCITOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTENN OOIEe3HE.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ THKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornyeckoe OKHUCIEHHE, WIH KIETOYHOE JbIXxaHue. Poinb MUTOXOHIpHil B
npoiieccax onosoruyeckoro okucienus. Luknuueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memobpannoz2o epaouenma npomonos. Cunmes
ATD: paboma npomounnoi ATD-cunmaszwi. llpeumyiiecTBa a’poOHOr0 MyTH
oOMeHa BelleCTB nepes aHa3pOOHBIM. DPGHEKTUBHOCTH YIHEPIETUIECKOTO OOMEHA.

JdeMoHcTpanuu

[Moptperst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipel 1 cxeMbl: «POTOCHHTE3Y, « IHEPreTHUISCKH 0OMeH», «brnocuaTe3
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTERY.

OOopynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBAaHHME AJII HMPHUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIPEINapaToB.

JlaGopaTropnass padora «l/3ydyeHue  KATAIUTUYECKOM  aKTUBHOCTH
(dhepMeHTOB (Ha MpUMeEpPe aMujIa3bl UK KaTalasbl)y.

JlaGopaTopnasi pabora «/3yuenue (QepMEHTATUBHOIO pAaCIICTUICHUS
NEPOKCHIa BOJOPOAA B PACTUTEIBHBIX U AKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKECHUS U JIbIXAHHS.

Tema 7. HaciiencrBenHass uHGopManus U peajin3anus eé B KiIeTKe

Peakuun mMarpuuHoro cunres3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLIMIX
MaTpUYHOIO CHHTE3a. Peanuszanus HacineACTBEHHON MHpopManuu. I eneTnyeckuii
KOJX, €ro cBoucrBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. IlpumHnmmsr
TPAHCKPUIILIMU: KOMILJIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.



Tpancnsuus u e€ sranbl. Yuactue tpancnoptHbix PHK B 6uocuntese Genka.
VYcnoBus OumocuuTe3a Oenka. KoampoBanme aMuHOKHCIOT. Pomb pubocom B
OouocunHTese Oenka.

Coepemennvie npedcmasnenuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApPUOT. Perysiius akTUBHOCTH T€HOB y TNpokapuoT. ['mmotesa
oneponHa (®. XKako0, XK. Mano). Moaexynapuvie mexanusmovl 3KCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsyuu pabomvl 2eHos. Perynsius oOMeHHBIX
nporeccoB B KieTke. Kiietounblii romeocras.

Bupycel — HekiieTouHble (POpMBI )KM3HU U 00JIUraTHbie napa3uthbl. CTpoeHue
NPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros. JKusHeHnHbIll YUKl
JIHK-cooepocawux  eupycos, PHK-cooepocawux eupycos, o6axmepuogpazos.
Obpamuas mpanckpunyus, pesepmasa, UHmezpasd.

Bupycubie 3a0oneBanusi yenoBeka, xkuUBOTHbIX, pacteHuit. CIIN]], COVID-
19, conmanbHpie ¥ MEAUITMTHCKUAE TPOOTIEMBI.

buoungopmamuxa: unmeepayus u anaiuz 6onvuiux maccugos («bigdatay)
CMPYKMYPHbIX OUono2uyeckux oanHvlx. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie ¢pynxyuu d6enxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUM.

Tabmuiel u cxembl: «buocunte3 Oenkay, «l'eHeTHUECKUN KO, «BUpYyChI»,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanue MOAEIH BUPYCay.

Tema 8. ’Kn3HeHHBIH UK KJIETKH

Knerounséi 1uki, ero mnepuoanl W perymsuus. WHrepdaza u MUTO3.
Oco0OeHHOCTH TIPOIeCCOB, MpOTeKarmux B uHTepdase. [loaroroBka KieTku K
nenenuto.  Ilpecunrerndeckuid  (MOCTMUTOTHUYECKUI),  CUHTETUYECKUM U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEpUOIbl UHTEP(]a3bI.

Martpuunbiii cunres JJHK — permukanusa. [lpuamuner perumkannu JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAIJIEIBbHOCTD.
Mexannsm permmkanuu JIHK. Xpomocombr. Ctpoenue xpomocoM. Teromepsl u

TemoMepaza. XPOMOCOMHBIA HAaOOp KIETKHM — KapuoTUIll. JIUNJIOWAHBIA W
rarylouIHBIA ~ HAO0Ophl  XpoMOcOoM. ['oMosnoruuHbie xXpomocombl. [losioBbie
XPOMOCOMBI.

Henenune xnetkn — wmuTo3. CTaguM MUTO3a W NPOUCXOASAIIME B HHUX

npoueccsl. Tunbl Muto3a. KaproknHe3 u LUTOKMHE3. buonorndeckoe 3HadyeHue
MHUTO3A.

Perynsanust mutoTHueckoro IMKiIa KiIeTKH. [IporpamMmMmupyemasi KieTodHas
e — arnomnTos.

Knerounoe smapo, XpoMocombl, (DyHKIMOHAIbHAs TE€HOMUKA. Mexanusmol
npoaughepayuu, ougpepenyuposku, cmapenus u eubenu kiemox. «lugposas
KliemKay» — buoungopmamuyeckue mMooeniu QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanuu



Tabmumer 1 cxembl: «OKWM3HEHHBINM ITUMKI KICTKH», «Murtos», «CtpoeHue
xpomocom», «Pemukanus JTHK».

ObopynoBaHue: CBETOBOI MUKPOCKOII, MUKpoIpenapathl: « MUTO3 B KJI€TKax
KOpELIKA JIYKa».

JlaGopaTropnass  padora  «lM3ydyeHue  XpoOMOCOM  Ha  TOTOBBIX
MHKPOIIPETIApaATAX .

JlaGopaTopHnasi pabora «HaGntoieHre MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIMpenapaTax ).

Tema 9. Ctpoenne u yHKIIUN OPraHU3MOB

buonornueckoe pazHoobOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcoOeHHOCTH ~ CTpOEHMSI U JKM3HENEATEIbHOCTM  OJHOKJIETOUHBIX
opranu3MoB. bakrepuu, apxed, OJHOKICTOYHBIC TPHOBI, OJHOKIECTOYHbIE
BOJIOPOCIH, APYTUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.

B3anMocBsA3p 4YacTe€l MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucreMsl opranoB. OpranusM Kak eInHoe nenoe. ['omeocras.

Tkanu pacteHuid. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
(GyHKUMNA U paciofiOKEeHHs] TKAHEH B OpraHax pacTeHUN.

TkaHU KUBOTHBIX U YEJIOBEKA. THIBI XKMUBOTHBIX TKAHEH: 3MUTEIMAJIbHAS,
COCJIMHUTENbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHus, GYHKUUNA U
PaCIONOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble W TIe€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esioBeKa. OyHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacrenuii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHblii M BHyTpeHHMI ckeneT. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEU.

JIBr>keHre  OpraHu3MoOB.  /I[BHJKEHHME  OJHOKJIETOYHBIX  OPTraHU3MOB:
aME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX UM YEJIOBEKA:
MbliieyHas cucreMa. Pediiekc. CkeneTHbie MBIIIIBI U UX padoTa.

IIutanme opranusmoB. IloryomeHne BOABI, YIVIEKMCIONO Tra3a |
MUHEpAJbHBIX BEIIECTB pacTeHUsIMHU. lIuTaHue kxMBOTHBIX. BHyTpHUmomocTHOE U
BHYTPHUKIIETOYHOE NuUUIEeBapeHHe. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENbI
NUILIEBApUTEIBbHOrO Tpakra. IlumeBapurensHble kenesbl. llumeBapurenbHas
CHUCTEMA YEeJIOBEKa.

Jpixanue opranu3MoB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKH. KoxxHoe npixanue. /[pixarenbHas TOBEPXHOCTD.
Kabepnoe u néroynoe npixanue. [[pixaHue mMo3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOIMOHHOE  YCJIOKHEHUE CTPOECHUS JIETKMX IO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHas cucTeMa 4YelOoBEeKa. MeXaHu3M BEHTWISIIUMU JETKUX Yy MTHI] U
MJIEKONUTaromuX. Perynsius npixanus. JlpixareabHble 00bEMBI.



TpaHcnopT BelIECTB Y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopr BemecTB y XUBOTHbIX. KpoBeHocHas cucrema U €€ Oprassl.
KpoBeHocHass cucrema IIO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpamieHusi. DBOJIIOIMOHHbBIE
YCIIOXHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI MTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepla v €€ perysiums.

Beigenenne y opranu3mMoB. Beimenenue 'y pacteHuil. Beigenenue y
KUBOTHBIX. CokpaTuTenpHble Bakyonu. Opradbel BblaeneHus. PunpTpanus,
CeKpenusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIJICICHUSI.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMamMu. Beiaenenue y
NO3BOHOYHBIX XKUBOTHBIX U 4yenoBeka. [louku. Ctpoenue u (QpyHKIMOHMpPOBAHUE
HeppoHa. OOpa3zoBaHHEe MOYH Y YEJIOBEKa.

3amMTa y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. CHOpBI
OakTepwii MW TUCTHI MPOCTEHIMX. 3almUTa y MHOTOKJIETOYHBIX PAaCTEHUHU.
Kyrtukyna. CpencrBa NacCUBHOM M XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3ammTa y MHOTIOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NIPOW3BOIHBIE.
3ammTa opranu3zMa ot Ooje3Hedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
rYMOpaJIbHBIA UMMYHUTET. BpoxkaéHHbIH W NpUOOpPETEHHBIN crnenupuyecKuit
UMMYyHUTET. Teopusi KIOHaJIbHO-celekTuBHOro ummynurera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHl OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazmpaxxumocts ©  perynsuumss 'y OpraHusMoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3gpakumMocTe U peryisus y
pactenuid. PocToBbIE BeleCcTBa U X 3HAYEHHUE.

HepBHast cucrema u pedrexTopHas peryssius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIIOLUOHHOE YCIOKHEHHE CTPOCHHSI HEPBHOW CHCTEMBI
y JKHBOTHBIX. OTHENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX KMBOTHBIX. Pedinekc u
pediexkTopHas ayra. be3ycinoBHbI€ U YCIIOBHBIE Pe(IICKCHI.

I'ymopanpHas perynsuus ¥ 3HAOKPUHHAS CUCTEMA JKUBOTHBIX W YEJIOBEKA.
Kene3pl DHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL JlelicTBUE TOPMOHOB.
B3auMocCBs3bp HEpBHOW U SHJIOKPUHHON cucTeM. ['unoranamo-runodusapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuiel u cxembl: «OJIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE
Bojopocnmy», «baktepumn», «lIpocreiimue», «Opranbl LBETKOBBIX PACTEHHI,
«CucTteMbl  OpraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctelmsy,
«CTpoeHre NHCTOBOM IUTACTHHKWY, «TKaHUW >KUBOTHBIX», «CKEJIET 4eI0BEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpieuHas CUCTEMAY,
«BpraenurenbHas cucteMa», «OHIOOKPUHHAs cHucTeMay, «CTpoeHHe MBIIIIBD,
«Mmmynurer»,  «KumedHonmonoctHele», «CxeMa  NHUTaHUS  PacTEHUN,



«KpOBEHOCHbBIE CHCTEMBI [IO3BOHOYHBIX KUBOTHBIX», «CTpOo€HUE THUJIPBDY,
«Crtpoenue miaHapum», «BHyTpeHHee cTpoeHue I0KAeBOro uepBsi», «HepBHas
cucreMa peio», «HepBHas cucrema garymkwm», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBuas  cuctema  nrtumy, «HepBHas — cucrtema
MieKkonuTaomux», «HepBHas cuctema yenoBeka», «Peduaexey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEenapaTrbl OJHOKIETOYHBIX
OpraHU3MOB, MUKpONpENapaTbl TKaHEH, PaKOBUHbI MOJUIOCKOB, KOJUICKIIUU
HACEKOMBIX, HUTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX PAacCTCHUH, repOapuu
pacTEHHMII pa3HBIX OTHAEJOB, BJIAXHBIE MpPENapaTbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOUYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEeKa,
o0opyI0BaHUE JJIs IEMOHCTPAIIMK MIOYBEHHOTO U BO3/YIIHOTO MMUTAHUS PACTECHUH,
pacIHIeTieHus KpaxMalia U OeJIKOB o1 IecTBUEM (hepMEHTOB, 000OpYAOBaHHE ISt
JEMOHCTPAIIUU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JbIXaTEJbHBIX JBUKEHHI, MOJIENIA TOJIOBHOTO MO3Tra Pa3IMYHbIX JKUBOTHBIX.

JlaboparopHasi pabora «/3yueHue TKaHel pacTEHUN.

JlabopaTopHasi padora «/3yuyeHne TKaHEW )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHrne OpraHoB [IBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHNe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OPraHM3MOB: Oecronoe (BKIJIOYas BEreTaTMBHOE) U
nojsioBoe. Buael  Oecrosioro  pa3MHOXEHHUsS:  MOYKOBaHUE,  CIOPYJISIuS,
(dbparmeHTanys, KJIOHUPOBaHUE.

[TonoBoe pa3zmHokeHue. IlonoBeie KineTkH, wiau ramerbl. Meio3. Craaguu
Mmenosa. IloBenenne xpomocom B Meo3e. KpoccuHrosep. bUOIOrn4eckuii CMbICI
MeHo3a M IIOJIOBOTO IIpolecca. Mewo3 M €ro MeCTO B JKM3HEHHOM  IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazBurue. ['amerorenes y uBOTHBIX. [10JI0BBIE KEIIE3bI.
ObpazoBanue 1 pa3BUTHE MOJOBHIX KiIeToK. CrepMarorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOopeHre W SMOpPUOHATIBLHOE pa3BUTHUE KUBOTHBIX. (CrnocoOs
OIUIOIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTenorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOrUs — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopocenes — 00Ha u3 21asHbIX NPOOIEM IMOPUONO2UM.
Konyenyuss mopghocenos u mooenu mopghoceneza. Craaum >MOpUOTeHE3a
KUBOTHBIX (Ha mnpumepe Jsarymku). Jpobnenuwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoonenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH APOOJICHUS MIICKOIMTAIONMINX. 3apOBIINICBhIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbiiia (AMOpUOHAIbHAS WHAYKIHUSA).
3aknajka IUTaHA CTPOEHMS JKMBOTHOIO KakK pPE3yJbTaT HEpPapXUUYECKHUX
B3aUMOJICUCTBUII TE€HOB. BiusHue Ha >MOpPHOHANIBHOE pPAa3BUTUE PA3IMYHBIX
(hakTOPOB OKPY>KAIOIIECH Cpebl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbId nepuoi. Ilpsmoe u
Hernpsimoe pa3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U



MMO3BOHOYHBIX JKMBOTHBIX. DHOJIOrMYecKoe 3HaY€HWE NOPSIMOr0 U HENpPSIMOIo
Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pocTa KUBOTHBIX. DAKTOPHI
PEryJIAINN POCTa KUBOTHBIX U yenoBeka. CTaiuu MOCTIMOPUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U 4esioBeKa. [lepuoasl oHTOreHesa uenoBeka. CTapeHue u CMEpTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHoxxenue u pasButue pacteHuid. ['ametodutr u cnopodut. Meiio3 B
KU3HEHHOM IMKJIe pacteHuid. OOpa3oBaHue CIOp B IIpolecce Meio3sa.
I'amerorene3 y pacreHuid. OIUIOOOTBOPEHUE UM PA3BUTHE PACTUTEIBHBIX
opranu3MoB. [[BoiiHOe OII0IOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3mbl peryJisAluy OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHcTpanuu

IToptpetsl: C. I'. HaBammun, X. [lIneman.

Tabmumer 1 cxeMbl: «BererarmBHOe pa3sMHOXKEHHE», «THIBI Oecmoyioro
pasMHOXEHUsD), «Pa3MHOXEHHE XIaMHUAOMOHAIb», «Pa3MHOXEHHE HBIJICHBDY,
«PasmHokeHue runpe», «Menos», «Xpomocomel», «l'amerorenes», «CrtpoeHue
SMIEKJIETKH U cliepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HEnpsAMOe pas3Butue», «PazBurne wmainckoro xyka», «Pa3Butue capaHum»,
«Pa3BuTtne nArymkn», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CtpoeHune ceMsaH OJHOJOJIBHBIX U JBYJOJbHBIX PACTECHUI», «OKW3HEHHBIN LUK
MOPCKOM  KamycTeD», <«JKW3HEHHBIA IMKI MXa», <« KHU3HEHHBIA  LUKI
NAroOPOTHUKAY, « KU3HEHHBIN IIUKII COCHBD).

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKICTOK |
CIIEpMAaTO30U10B, MOJAENb «L{UKI pa3BUTHS JIATYILIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpPOITpENapaTax».

IIpakTnueckas padora «BbIABIEHHE NPU3HAKOB CXOJCTBA 3apPOIBIIIECH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHUS BBICHINUX
pacTEHUI.

Tema 11. I'eHeTuka — Hayka O HaCJEACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHM3MoB

Wcropust cTraHOBIEHUS M pa3BUTUS TEHETUKUM Kak Hayku. PaGoter I
Menpgens, I'. ne ®puza, T. Moprana. Posib 0T€4EeCTBEHHBIX YUYEHBIX B PA3BUTHHU
renetuku. Pa6oter H. K. KonbsrioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unmumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIENIbHBIE TEHBI, aJbTCPHATUBHBIE IPU3HAKK, JOMUHAHTHBIA WM PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUS, THOPHUIBI, TCHOTHUII, (PEHOTHIL.
OcCHOBHBIE ~ METO/ABl  T€HETUKU:  THOPUIOJOTUYECKHUH,  LUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JdemoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komsnos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuid.

Tabnuiiel u cxembl: «MeTOoIbl TeHETUKNY, «CXEeMbl CKPEIIUBAHUD.

JlaGopaTtopnass padora «J/Ipo3odpuna Kak OOBEKT TIE€HETHUUYECKUX

HCCIIEIOBAHUIY.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3ust rudpuI0B nepBoro nokojeHus. [Ipasuno qomuHupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pAaCIICIUIEHUs] MPHU3HAKOB. lluTonormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpenIBanus. [ umore3a 4ucToThH ramer.

AHanuzupyrouiee ckpemnBanue. [[poMeKyTouHbI XapaKkTep HACJIeI0BAHUS.
Pacuiennenre npu3HakoB MpyU HEMOJIHOM JOMUHUPOBAHKH.

JuruGpuanoe ckpenuBanue. TpeTuil 3akoH MeHens — 3aKOH HE3aBUCHUMOTO
HacleJOBaHusl  Mpu3HakoB.  [luTonormyeckrue  OCHOBBI  AUTHOPUIHOTO
CKPEIIMBAHUSL.

CuemnienHoe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CuenieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIYy TeHaMh. XPOMOCOMHas
TE€OpUs HACTEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIN MEXaHU3M ONPEAENICHUs MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHBII M TeTeporaMeTHbld mona. ['eHeTmueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacinegoBaHue Npu3HAKOB, CIEMIEHHBIX C ITOJIOM.

['enotun kak nenoctHas cucrema. [enoTponust — MHOKECTBEHHOE JICMCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoJencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnnementapuocts. Dnuctas. [lonumepus.

['eHeTHUeCcKUil KOHTPOJIb PA3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOIOTUYECKUX TIPOILIECCOB, MOBEJACHUS M KOTHUTHUBHBIX (PYHKIIHIA.
['eHeTnyeckre MeXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH
— Tapa3uT» U «XO35MH — MHUKpOOMOM». ['€HeTHYeCKHEe acCleKTbl KOHTPOJISI U
M3MEHEHUs HaCJIeACTBEHHOU UH(POPMAIIUU B TOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersr: I'. Mennens, T. Mopras.

Tabmuier u cxemsl: «IlepBblit 1 BTOpo#t 3akoHBI Menaens», « Tpetuil 3akoH
MeHnnens», «AHanu3upyrouniee ckpemuBanue», «HemomHoe TOMUHHpPOBAHHEY,
«CueryieHHOE HacyieloBaHWe TPU3HAKOB Yy Jpo30duibl», «l'eHeThka Imoay,
«Kapuotun denoBeka», «Kapuotun npozodunb», «Kapuotum OTHIBD,
«MHOX€eCTBEHHBIN ajljIenu3M», « B3aumMoieiCTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpAIlMU 3aKOHOB €IWHOOOpa3us
rHOpUIOB TIEPBOTO TIOKOJICHHWSI W PACHICIUICHUS TPU3HAKOB, MOJIEIb IS
JEMOHCTpAllMh 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHHUS MPU3HAKOB, MOJEIb JJIsS
JEMOHCTPAlMK CILEMJIEHHOTO HACJEJOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpozoduina.



IIpakTnueckas padora «/3ydyenuwe pe3yabTaTOB MOHOTHOPHIHOTO
CKpENIMBAHUSA Y APO30DUITBD».

IlpakTnueckass  padora  «/3yyeHue  pe3yJbTaTOB  JUTHOPHUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTMna u cpeabl npu  dopmupoBaHuud (HeHoTumna.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTHU: HEHACIICICTBEHHAS U HACIIC/ICTBEHHASI.

Monudukanuontas u3MeH4YMBOCTh. Ponb cpeasl B QopMupoBaHUU
MonuuKanMoHHON M3MeHunBocTU. Hopma peakiuu npusHaka. BapuannoHHBIHM
psin u BapuanmonHas kpuBasi (B. HMoranncen). CoiicTBa MOau(pUKAITMOHHON
W3MEHUYUBOCTH.

I'enoTunuyeckass N3MeHYUBOCTh. CBOWMCTBA FT€HOTUITHMYECKON U3MEHUYUBOCTH.
Buibl reHOTUTTHYECKOI M3MEHUYNBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KoMmOuHaTtuBHAasT W3MEHYMBOCTh. MeW0O3 H TOJIOBOM TIPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTH B CO3aHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax 0JHOrO BUA.

MyrannroHHass W3MEHYMBOCTb. BuIBI MyTauui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBIE MyTalluud. SlaepHble W
HUTOIUIa3MaTuYeckue mytanuu. CoMaTUYeCKUe U TMOJOBble MyTauuu. [IpuunHbI
BO3BHUKHOBEHUSI MyTauuil. MyTareHsl M HX BIHSHUE Ha OPraHU3MBbL.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacnencTBeHHor u3MeHuuBocty (H.M. BaBunos). BuesnepHas u3aMeHYMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX @QaKmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JemoHCcTpanumn

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuiet u  cxembl: «Buasl  usMmeHunBoCcTHY», «MoaudukanuoHHas
U3MCHYUBOCTEY, «KoMOuHaTnBHas U3MEHUYHUBOCTEY, «Merio3y,
«OnnonoTBopeHuey, «I 'eHeTudecKue 3a00JieBaHUs YeoBeKay, « Buabpl Mmytaruiig.

OGopynoBaHue: XMBbIE W TepOapHbIE AK3EMIUISIpbl KOMHATHBIX PACTCHHI,
pucyHku (¢poTtorpaduu) >KUBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYMBOCTH.

JlaGopaTopHas padora «HccnenmoBanne 3aKOHOMEPHOCTEHN
MOIU(PUKAIMOHHON HW3MEHYMBOCTH. [locTpoeHue BapuallMOHHOTO psAga |
BapUALIUOHHOU KPUBO.

IIpakTuyeckas padora «Mytamuu y aApo3oduibl  (Ha TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uvenoeka. MexayHapoaHas NporpamMMma MCCIEIOBaHUS TE€HOMA
YyelnoBeKa.  MeToapl  M3YYEeHMSI TE€HETHKHM  YEJOBEKa: TIE€HEAJIOTHYECKHUM,
OJIM3HEIOBEIH, [IMTOTCHETUYECKHUM, MOMYJISIUUOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHHOE OnpeeIeHne TE€HOTHIIA:



MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
IT11P-ananm3a. HacnencTBeHHbIe 3a00JIeBaHUS YelIOBEeKa. | €HHBIC 1 XPOMOCOMHBIC
O0one3HM 4YenoBeKa. bOJIe3HM C HACIEACTBEHHOW MPEapacroyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKH B MPEAOTBPAILICHUN U JICYEHHH N€HETUYECKUX
3a007eBaHUil 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIeTKH. [[OHSATHE «TE€HETHYECKOro rpysa». DTUYECKUE aCMEKThbl UCCIIEIOBAaHUN B
00J1acTU peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (akTOpbl TIOBBIIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bu3HYecCKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpy:karouiel cpennl. ['eHeTnueckas
IPEAPACHOIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSIM.

JemoncTpanuu

Tabnmuuer u cxembl: «Kapuotun denoBeka», «MeToabl U3yUYeHUS TEHETUKH
yenoBekay, «I eHeTnueckue 3a00I€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenrekuusi OpraHu3sMoB

JlomecTuKanuss M CEJIEKUUsA. 3apOKICHUE CENEKIMU M JOMECTHUKALUU.
VYuenue H. W. BaBunoBa o IleHTpax mNpOUCXOXKIEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHUil. Poiib ceneknuu B CO3JaHMM COPTOB PACTEHUN W TMOPOJ]
KUBOTHbIX. CopT, 1mopoAa, IITaMM. 3aKOH TIOMOJIOTMYECKUX PSIJ0B B
HacleACTBeHHOM wu3meHunBoctd H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOM paboThI.

Metoapl ceneKIMOHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHJIUBUIYaIbHBIM. DTansl KOMOMHAIIMOHHON CCJICKIIUU. HcnwiTanue
MpoOU3BOAMTENEH MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OICHKU
(dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ TToMoIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOM  paboThl.
PannanmoHHbIi 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMM Y KyJbTYyPHBIX
¢bopm opranu3MoB. lcrnonb30BaHHE TEHOMHOTO pPEAAKTUPOBAHUS U METOJIOB
pexkoMOuHaHTHBIX JIHK 17151 mosmydeHust iCXOAHOro Marepuaa Jjis CeIeKLIUU.

[Tomyuyenune MOJUTLIIOUIOB. BuyTtpuBugosas ruOpUaAN3aLINSL.
bnuskopoacTBeHHOEe — CKpenuBaHWe, WM WHOpuauHT.  HepojacTBeHHOe
CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcronb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuausauud. [Ipeomonenune Oecruioaus
MEKBUIOBBIX THOPUAOB. JJOCTH)KEHHS CEJIEKIIUU PACTEHUI U )KUBOTHBIX. «3enéHast
DEBONIOYUL).

CoxpaHeHre U M3y4YeHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
WX JUKAX PpOAWYEN A CO3JaHUS  HOBBIX COPTOB M THOPUIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX JHCUBOMHBIX
8 Yesax YIyUueHUs Cyuecmsyiowux u co30anus Ho8blx NOpoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodoswvix uoell U nepcneKmueHbIX MexHoI02UlI.

JdemoHcTpanuu



IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. /. Kapneuenko, II. II.
JIykpsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmutel u cxembl: «L{eHTPBI MPOUCXOKACHUS U MHOTO0OPA3Us KyJIbTYypPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSAJOB B HACICICTBEHHOW WU3MEHYHUBOCTH,
«Metonpl cenekiuny, «OTnanéHnas rudpuauzanus», «MyTtareHes».

JlaGopaTopHasi padora «l3ydeHue cOpToB KyJIbTYPHBIX PACTCHUN U MOPOL
JOMAIITHUX KUBOTHBIX ).

JlaGopaTopHasi padora «/3yueHrne METO0B CEJICKIIMU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU.

IKekypeusi «OCHOBHbIE METOABI M JOCTHXKEHHUS CEJIEKUIWHU PACTCHUN H
KUBOTHBIX (Ha CEJIEKIUUOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBIM yYacTOK, B TEIUIMYHOE XO34HMCTBO, B JIaDOpaTOPHIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. buorexHosiorus U CMHTeTHYECKasi OHOJIOTHA

OOBEKThI, WCTIOJB3YyEeMblE B OMOTEXHOJIOTHH, — KJICTOYHBIE W TKAHEBBIC
KYJIBTYPBHI, MHUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIEOOMEUeHHe, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJEnHe. Mukpoouonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOJIOTHYECKHX
texHosorui. [IpousBoacTBO O€liKa, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMI M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS FEHOMOB C LEIbIO MOJTYUYECHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEYaroIIrecs B IPUpoie OMOCUHTETUUECKUE Ty TH.

Knerounass unxenepus. Meroapl KyJIbTypbl KIETOK M TKaHEW PAaCTCHUH U
KUBOTHBIX. Kpuobanku. Comatudeckas THUOpUAM3AIUMA W  COMATHYCCKUU
smOpuoreHe3. lcmonb30oBaHue TaluiOWZOB B CEIEKUUU pacTeHuid. [lomyuenue
MOHOKNIOHAbHBIX anmumei. Vcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmelduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SMIEKIETOK U KIOHUPOBAHUE >KMBOTHBIX. METOJI TpaHCIUIAaHTALMKU SIAEP KIIETOK.
Texnonozuu 0300po6IeHs, KYTbMUGUpPO8aAHUs U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHXKeHepus. VCKyCCTBEHHBI CHHTE3 TI'€HAa W
koHcTpyupoBanue pexkomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTM>KEHUsT W NEPCHEKTHBBI  XPOMOCOMHOM M TEHHOM  MHKEHEPHHU.
DKOJIOTUYECKHUE U dTUYECKUE MPOOJIEMbI T€HHON MHXEHEPUU.

Menuuuackue 6morexHosioruu. [loctrenomnas nudposas meaunuHa. [T11P-
JTUarHoCcTUKa. MeTaOoJIOMHBIN aHallu3, TEHOICHTPUYECKUM aHaJIu3 MpoTeoMa
YEeJIOBEKa JUISI OLECHKH COCTOSHMS €ro 3J10pOBbs. lCIonp30BaHHE CTBOJIOBBIX
KIeTOK. TapretHas Tepamusi paka. 3D-Omowmkenepus i pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHM, CO3JaHHS KOMIUICKCHBIX
TKaHEW COYETAHHUEM TEXHOJIOTHMH TPEXMEPHOro OuMonmpuHTUHra U ckaddonaunra
JUISL pELLICHUS 3a/1a4 [TEPCOHATU3UPOBAHHON MEIULIMHBI.

CoznaHre BEKTOPHBIX BAaKIMH C LEJIbI0 O0OecrnedyeHuss KOMOWHHUPOBAHHOM
3amuThl oT Bo3Oyautened OPBU, yctaHOBiieHHE MOJIEKYJSPHBIX MEXAHH3MOB



¢dbynkuuonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIINX OCO0O OIMACHBIE
3a00JIeBaHUS YEIIOBEKA M )KUBOTHBIX.
JemoHCcTpanumn
Tabnuiel 1 cxembl: «Mcnoap30BaHuEe MUKPOOPTAHU3MOB B MPOMBIILICHHOM
npou3BoJicTBeY, «Kiierounas urxeHepus», «I eHHast HHXKEHEPUS».
JlaGopaTopHasi padora «/3yueHne 00bEeKTOB OMOTEXHOJIOTUM.
IIpakTnyeckas padora «llomydyeHre MOJIOYHOKUCTBIX TPOTYKTOBY.
Jkckypeusi «bUOTEXHONOrMsT — BaXKHEWIIash MPOU3BOAMUTENIbHAS —CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apokaeHue W pa3sBuTHE IBOJIOLNHMOHHBIX NPEACTABJICHUN B
omosiorum

OposononHas Teopust Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHUS
napBuHHA3Ma. JKU3Hb U HayuyHas nearenbHocTs Y. JlapBuHa.

JIBroKy1re cuibl 3Boatouny BU10B 1o Y. J[apBuHy (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXEHHUST OpraHM3MOB, HAcCJEJCTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmiienne cunrernueckod teopun s3Bomonuu (CTI). HelTpanbHas
teopust dBoiouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorus. 3HaYEHUE
HBOJIIOIIMOHHON TEOpUH B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroswe, Y. lapBun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaeit, . K.
benses.

Tabmuuer uw cxembl: «Cuctema >xuBor mnpuponbl (mo K. JluaHero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm (QopMupoBaHUS
MPUCIIOCOOJIEHNIT y pacTeHud u KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapipyTa nyremectsus Y. Japsunay, «Haxoaku Y. lapBunay», «Dopmbl 60ps0ObI
3a cymectBoBaHue», «llopoasl romyoeit», «MHoroodpasue KyiabTYpHBIX (opM
KammycTbl», «[lopoJbl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo 4. J[apBuny)», «Cxema COOTHOUIEHHUS JABWXKYLIUX CHJ 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOINS U €€ Pe3yJIbTaThl

[TonyssAnps Kak 3JIEMEHTapHas €IWHHLA 3BOJOLMH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOro pa3HooOpazus U CTPYKTypbl mnomyisuuil. M3meHnenue
reHo(oH/a TOMYJSIIMU KaK 3JEMEHTApHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapnau, B. BaiinOepra.

OneMeHTapHble (PAKTOpPbl (ABMXKYIIHE CHIbI) HBOJIONHMHU. MyTaIllMOHHBIH
npouecc. KomOunaTuBHasg u3MeH4UMBOCTh. [Jlpelid reHoB — ciydaiiHble
HEHAIIpaBJICHHbIE W3MEHEHWs 4YacToT ajieaed B nonyiauusx. Od@ext
OCHOBATeNsA. JIdppexkm Oymuinounoeo eopaviuika. CHUdCEHUE 2eHemuUyecKo2o
pasnoobpaszus: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha cenos 6



oonvwiux U marelx  nonyrayuax.  Mwurpanmuu.  M3omsauus  momymnsiuit:
reorpadguieckas (IpocTpaHCTBEHHAs), OMoIornyecKas (PEmpoyKTUBHAS).
EctectBennblii oTO0p — HampaBmsiiomuidi  ¢akrop sBomonud. Dopmbl
€CTECTBEHHOT0  OTOOpa:  JIBWXKYIIMHA, CTAaOWIM3UPYIOIIMMA, pa3pbIBatOLIUN
(mm3pynTuBHbIi). IlonoBoit oTOOp. BO3HMKHOBEHHE W 3BONIOLHUSA COLUAIBLHOTO
MOBEJCHUS KUBOTHBIX.
[IpucnocoOneHHOCTh ~ OpraHM3MOB  KaK  pe3ydabTaT  MHUKPOIBOJIIOLUU.

Bo3nukHoBeHHe — mpucnocoOieHud y  opraHuzMoB.  Apomopdo3bl U
uanoanantanuu. [lpumepsl npucnocoOieHuil y opranu3mMoB: MOp(hOIOrudYecKue,
¢dbusnonornyeckue, - OMOXMMHUYECKHE,  MOBeJAeHUYecKne.  OTHOCUTENbHOCTh

IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u crpykrypa. BumooOpazoBaHue Kak pe3yibTar
MUKpPOdIBOMIOIUHU. M3omsmus — imoueBod (dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaAHUS: aJJIONATPUUYECKOE (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monurIuTOnAU3AIMS,
rubpuauzanus). JJIMTeTbHOCTh IBOJIIOIIMOHHBIX POLECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONIOMOHHONW OWOJOTMM B pa3pabOTKE HAYYHBIX METOJOB
coXpaHeHHs1 6MopazHooOpazusi. MUKPOIBOJIIONKUS U KOIBOJIIOIUS Mapa3uTOB U UX
X03s5ieB. MexaHu3Mbl OPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHKAM U CHOCOOBI
OOpBLOBI C HEl.

JdeMoHCcTpanuu

[Toptpetsi: C. C. YUeTBepukos, 3. Maliip.

Tabnmuuer 1 cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomysiiimoHHast
CTpYKTypa Buaa», «Cxema MposiBiIeHHs 3akoHa Xapau—BaitaOepra», «/IBmwkyrime
CWJIBI DBOJIIOITUNY, «DKOJIOTHYECKAsT M3OJSIUS MMOMYyJIAINA CeBAaHCKON (opemmy,
«l'eorpaduueckas U30JS1MA  JUCTBEHHUIbI CUOUPCKOM W  JINCTBEHHHUIIBI
naypckoiy, «llomynsiiiMOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JEHCTBUSL E€CTECTBEHHOTro o0T00pa», «®PopMbl OOpPHOBI 32 CYIIECTBOBAHHUEY,
«MupycTpuanbHblil Menanu3my, «KuBble nckomnaembiey», «IlokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka YKUBOTHBIX,
«Dusnonornueckre anantauun», «lIpucnocoOIEHHOCT OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buaa», «Buabl-nBorinnkn», «CTpykTypa BUAa B
npupozae», «CrocoObl BuaooOpa3oBaHus», «l'eorpadguueckoe BuI000pa3zoBaHUE
TpEX BUIOB JAHABIIICHY, «IKOJIOTMYECKOE BUI000pa30BaHWE BHUIOB CHHUID,
«Ilomumuionel pactenuit», «KamycrHo-penednsiii ruOpuI.

O6opynoBanue: repdapun pacTeHUN, KOJUJICKIIMYA HACEKOMBIX, Uy4esa MTHI] U
3BEpell C MNpUMEpaMHu pa3IMYHbIX MOPHUCHOCOOJEHUN, Yyuyena NTUIl U 3Bepen
pasHBIX BHJOB, TrepOapuM pacTeHUd ONM3KUX BHJOB, 00pa30BaBIIMXCS
Pa3IMYHBIMU CTIOCOOAMHU.

JlaGopaTopnasi padora «BbisiBieHHE H3MEHUMBOCTH Y 0CO0€l OJHOrO
BUJID.



JlaGopaTopnasi  paGora  «lIpucrmocoOneHuss  OopraHM3MoB M HX
OTHOCHUTENIbHAS LEIECO00Pa3ZHOCTDY.

JlaGopaTopnas pabGora «CpaBHEHHE BHUIOB 1O MOP(}OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus 1 eé pe3yabTaThbl

Metonpl  u3ydeHHUs MakpoldBomonuu. [lameoHTonornyeckue  MeToabl
u3yueHus: oHBomonuu. Ilepexonnbie ¢opMmbl U (UIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpapuyeckue metonbl u3ydeHus spoftonuu. CpaBHeHue ¢GiIopsl U
(dayHbl MaTepuKoB U OCTpOBOB. buoreorpadpuyeckue obnactu 3emnn. Bumabl-
SHJEMUKHU U PEIUKTHI.

OMOpPUONOrMYECKUE U CPABHUTEIHbHO-MOP(OIOrHUEeCKHEe METOAbl U3yUEHUs
BONIIOLMU. ['eHeTMYecKue MEXaHW3Mbl 3BOJIIOLMM OHTOTEHE3a M IOSBICHUS
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapubsle  opraHbl M aTaBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTU4YEeCKUE  METOJbl  M3YYEHHS  DSBOJIIOLUU.
I'omonornunbie reHbl. COBpEMEHHBIE METOIbl MOCTPOEHUS (HUIOT€HETUYECKHUX
JIePEBHEB.

XPpOMOCOMHBIE MYTallUX U HBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMOIUU. [Ipunyun cmenvt yHKyull.
HeobOpatumocTs 3BosonMK. AjnanTuBHas paauanus. HepaBHOMEpPHOCTb TEMITOB
ABOJIOLIH.

JdemoncTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkenb.

Tabmuiel 1 cxeMbl: «DUIOTEHETUUECKHUA Pl JOMATN», «APXEONTEPHUKCY,
«3Bepo3yoObie  smepsl»,  «Cteronedansy,  «Puanodputey,  «CeMeHHbIE
nanopoTHUkW», «buoreorpapuueckue 30HBI 3emian», «lpelid KOHTHUHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOpPHUOHANIBHOTO PAa3BUTUSA IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTMYHBIE OpraHbDy, «PyJaUMEHTHI,
«ATaBU3MB», «XPOMOCOMHBIE HAa0Opbl YEJIOBEKAa U IIUMIAH3e», «l JaBHbIE
HaIpaBJIeHUs BOIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HMCKONAeMbIX OCTAaTKOB
OpraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayunple THUMOTE3bl TPOUCXOXKICHUS KU3HU Ha 3emie. AOuoreHes u
naHcrepmus. /JJoHayuHble IPEACTaBICHUS O 3apOKJIECHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOKICHUS )KU3HU U €€ onpoBepxKeHue onbitaMu D.
Penu, JI. Cnannanmnanwu, JI. [lactepa. [IpoucxoxaeHue sku3Hu U aCTPOOUOIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLIUH. IInanerapHas
(reoyoruueckas) OJBOJIOIMSA. XHUMHYECKas OJBOJIONUA. AOWOTeHHBIM CHHTE3
OpraHnyeckux BeniecTs Hu3 Heopranndeckux. Omeir C. Mumnepa un I'. IOpwu.
O6pazoBanue mnoauMepoB U3 MoHoMepoB. KoamepBatHas rumoreza A. .



Omnapuna, TUMOTe3a epBUIHOTO OyIhoHa JIk. XomaeitHa, TeHeTuYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. Uek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHUE MEMOPAH U BO3SHUKHOBEHUE MMPOTOKIIETKH.

HUctopus 3emmm m meronpl €€ wusydeHus. lckomaemble OpraHu4ecKue
ocratrku. ['eoxpoHonoruss u €€ wmeroabl. OTHOcUTENbHAsT MW a0CONIOTHAs
reoXpOHOJIOTHs. [ €0XpOHOIOrnYeCcKast Kaja: S0HbI, dPbl, IEPUOJIBI, JTTOXH.

Havanenbie 3Tansl opraHudyeckor sBostonuu. [losBieHne u 3BOIOUUS
NEPBBIX KIJIETOK. DBOMIONUS MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKU KaK aHaJor MEepBbIX HAa 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapHUOTHI.

[Tpoucxoxienre sykapuoT (CuMOUOTreHe3). DBOJIOIMOHHOE TPOUCXOXK/ICHHE
BUpPYCOB. IIponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MoOB. BoO3HuUKHOBEHUE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOIMU BBICHIUX pacTeHuidl. OCHOBHbBIE apoMOp(O3bI
pacrennii. Bpixoxy pacremnt Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUM H
3aBoeBaHre uMH cymu. CemeHHble pacTeHus. [IpoMcXOoKIeHHe IBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLMHM KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
XKUBOTHBIX. BeHjickas ¢ayHa. KeMOpuilckuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBble XopaOBbIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLHUS MTO3BOHOYHBIX.
[Ipoucxoxnenne ambubuii u pentwiuil. [IpoucxoxkaeHue MIICKOIUTAIONIUX U
ntul. [lpunnun xmroyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButne ku3HM Ha 3emie IO ’paM U MEepUojaM: apxeu, MPOTEPO30il,
najgeo3oM, Me3030M, KahHo3ou. OOmas XapakTepucTUKa KiIuMara |
re0JIOTMYECKUX IpoueccoB. llosBieHME M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrneoOpa3oBaHue: €ro YCIOBHUS U BIMSHHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUS — JKOJOTMYECKAE KPU3UCHI pouuioro. IlpuuuHel u
CJIEACTBUSA MAacCOBBIX BbIMHpaHHl. COBPEMEHHBIM DKOJOTHYECKUH KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpaneHus: 6nopazHoodpas3us Ha 3emiie.

CoBpeMeHHas cucTteMa opraHudyeckoro mupa. [IpuHUuUNBI Kiraccupukauu
oprann3MoB. OCHOBHbIE CUCTEMATHUUECKUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

IToptpersl: @. Penu, JI. Cnamutanuanu, JI. ITactep, . 1. Meunukos, A. U.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muier u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. I1actepa mo
M3YUYCHHUIO CaMO3apoXKaeHus xu3Hm», «Cxema ombita C. Mumnepa, I'. Opuy,
«JTanbl  HEOpPraHWYEeCKOW  HBomouun», «l'eoxpoHosormyeckass  IMIKaiay,
«Ha4vanpHble 3Tanbl OpraHUYecKo 3BOMIOLUNY», «CXeMa 00pa30BaHUs 3YKapHOT
nyTéM cumoOuoreHeza», «Cucrema XuBOM npUpoAb», «CTpoeHue BHpYCay,
«Apomopdo3bl  pacreHuid», «PuHHOMUTHY, «OIHOKIETOYHBIE BOIJOPOCIINY,
«MHoroxkierounsle Bogopocianw», «Mxwu», «llamopotHukm», «l'oocemMeHHbIe
pacteHus’», «Opranbl IBETKOBBIX pacTeHUl», «(Cxema pa3BUTHS KUBOTHOIO



Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHonomocTHbIEY,
«IInockue YepBUY, «YneHucroHoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecsy», «lItnuppy, «Muekonuraromue», «Pa3Buthe XuU3HU B
apXeuckou spe», «Pa3BuTHe )KU3HU B MPOTEPO30MCKON dpe», «Pa3BuTue XKu3HU B
aJIe030MCKOM 3pe», «Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTue *Ku3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAS] CUCTEMA OPTraHUYECKOTO0 MUPAY.

OGopynoBaHue: TepOapuyd PacTeHHM pPa3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAXKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUH
UTJIOKOKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeH,
KOJUIEKIIMM OKaMEHEJIOCTEH, IOJIE3HbIX HCKOMAEMBbIX, MYJSDKH OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHas snaGoparopHasi  padora «MoaenupoBaHUE  OMBITOB
Mumiepa—tOpu 1o u3y4eHuto abMOTE€HHOTO CHHTE3a OPTaHUYECKUX COSAMHEHUH B
MEePBUYHON aTMOchepey.

JlabGopaTtopnasi paGora «/I3ydeHue M oOmHMCaHUWE MCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «M3ydeHne O0COOCHHOCTEN CTPOCHUSI PaACTECHUI
Pa3HBIX OTACIIOBY.

IIpakTnueckas padora «3yueHre 0oCOOCHHOCTEM CTPOCHUS MTO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl 1 3agaun aHTPONOJIOTHU. METOIbI aHTPOTIOJIOTHH.

CraHoBiieHHE TPEACTABICHUN O IMPOUCXOXKJICHUM 4elloBeKa. Pennurunosnbie
BO33peHMs1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0zcTBO YenoBeka ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MopdoioTuIecKue, AMOPHUOJIOTUYECKHE, (bU3HOTOT0-OMOXMMUYECKHE,
nosesieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JBuxyiue cuibl (pakTopbl) aHTPOIOreHe3a: OMOJIOrMYECKUE, COLIMANIbHBIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIbHBIX (PAKTOPOB B aHTPOTIOIEHESE.

OcHOBHBIE CTaAMM aHTpororeHe3a. PanHue dYenoBeKoOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) M PaHHWE MMOHTU LI — OOIIHE MTPEAKHA YeTTOBEKOOOPa3HBIX 00€3bsiH 1
mo/iei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JroJei. UenoBek yMenblid, NepBbIe
M3TOTOBJIEHUS OPYAUHM Tpyaa. UenoBek NpsMOXOASALIMNA U MEPBBIA BBIXOJ JIKOJEH
3a  mnpenensl  Adpuku. YenoBexk relgenbOeprckuii — oOmUMH  MPEIoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HeaHAEPTaIbCKUN
KaK BHUJ JIIOJEW XOJIOAHOTO KiauMmara. YenoBek pa3yMHBIM COBPEMEHHOI'O THIIA,
J€HUCOBCKUW YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenaMu AQpUKH.
[TameoreneTrka U NajacoOreHOMMKA.

DBOJIOLHS COBPEMEHHOrO 4enoBeKka. EcTtecTBeHHBbI OTOOp B MOIMYJISLUSAX
yesioBeka. MyTalMoHHBIN mpouecc U noaumopdusMm. I[lonmynsuroHHbIE BOJHBI,



npeid reHos, murpaius U «d3OQPexT ocHOBATENS» B MOIMYJISIIIUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: €BponeoHnaHass
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlibHAs),  MOHTOJIOUHAS
(a3maTcko-amepukaHckas). Bpems u myTu paccelieHHs 4YelOBeKa IO IJIaHEeTe.
EguncTBo  4yenmoBedweckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoOneHHOCTh YeNnoBeKa K pa3HbIM YCIOBHUSIM OKpPYXalOlEeHd Cpebl.
Bnusnue reorpadguueckoil cpeapl M apeiia reHOB Ha MOPQOJOTUIO U
(U3HOJIOTHIO YeIOBEKA.

MexaucuuiuinHapHble MeToabl B (usnueckodl  (OMOJOTHYECKON)
AHTPOMOJIOTMM.  OBOJIOLIMOHHAS ~ aHTPONOJIOTHS M IMAJIEOAHTPOIOJIOTHUS
YeJIOBEUECKUX MOMyJsAuui. bruoconnaneHbple HccaeqOoBaHUS MPUPOJABI YETIOBEKA.
HccnenoBanue KO3BOMIOIUHY OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JemoHcTpanuu

IToptpersr: Y. lapBun, JI. JIuku, 5. . Pornnckuii, M. M. I'epacumos.

Tabnuiiel U cxembl: «MeTOoIbl aHTPOMOJIOTUMY, «I 0JJIOBHON MO3T UYEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHb», «CKeNeT 4YenoBeKa M CKEJeT IIMMIIaH3e»,
«PyMMEHTBI U aTaBU3MBbI», «J{BUKYILHE CUIIBI aHTPONOTE€HE3a», « DBOJIIOLIMOHHOE
IpPEBO  4YeJOBEKa», «ABcTpasionuTek», «YenoBek  ymensli», «YenoBek
npsIMOXOASIIINIY, «JleHrncoBckuit uenosek» «Heanaepranbipy, «KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITanbl SBOJOUHU YEIOBEKA», «Packl 4eIOBEKay.

O6opynoBaHue: MyJSDKM — OKaMEHENIOCTeH, MpeIMETOB MaTepuaIbHOU
KyJIbTYpPhl ~TIPEIKOB 4YelOBeKa, penpoaykiuu (dororpadbun) KapTuH C
MU(DOJTOTHYECKUMU W OHOJMEHCKUMH CIO)KETaMH TMPOUCXOXKIACHUS YeJIOBEKa,
¢dotorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBeKa, MOJIENb
yeperna 4YejJoBeKa M 4Yepena MIMMIIAH3€, MOJENb KHUCTH YeJIOBEKa M KHUCTH
HIMMIIaH3€, MOJAEIIN TOpCca MPEAKOB YEIOBEKA.

Jlabopatopnass padGora «J3yueHne OCOOEHHOCTEH CTpOEHUs CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C MPSAMOXOKICHUEM.

IIpakTueckas padora «l3yyeHne S3KOJIOTMUYECKUX aJalTallli YeITOBEKaY.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB U
HAJJIOPraHU3MEHHBIX CHCTEM € OKPYKAKILIeH cpeaou

3apok/ieHne U pa3BuTUE dKojoruu B Tpynax A. I'ym6onpara, K. @. Pyrbe,
H. A. CesepuoBa, 2. I'ekkensi, A. Tencin, B. H. CykauéBa. Pa3nensl u 3amauu
sKosoruu. CBs3b SKOJIOTUU C APYTUMH HayKaMHu.

Metoasl sxonoruu. [loneBble HaOmoAeHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npUpoHble U JaboparopHble. MojaeaupoBaHHE B HKOJOTUA. MOHUTOPHUHT
OKPYKaIOIIEeH CPeIbl: TOKAIbHBIN, PETHOHAIBHBINA U TJI00ATBHBIN.

3Hau€HHE OKOJOTMYECKMX 3HAHMM I  4YeJIoBEeKa. OJKOJIOTMYEeCKOe
MHUPOBO33pPEHUE KaK OCHOBA CBSI3€d YeloBeuecTBa ¢ Npupoaou. dopmupoBaHue
HKOJIOTUYECKOMN KYJIbTYPhl U 3KOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JdemoHcTpanuu



[Toptpetsr: A. I'ym6oasar, K. ®@. Pynee, H. A. CeBeprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonorum», «MeToasl skoyorumy, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbI».

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCIIEIOBAHUIY.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nerctBus. Knaccudukanus
AKOJIOTHYECKUX (PaKTOpOB: abUOTHYECKHE, OMOTHYECKUE, aHTponoreHHbie. O01une
3aKOHOMEPHOCTH JEHCTBUs 3Kojornueckux ¢akropos. [Ipasuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuoTtnueckue ¢daktopel. CBeT Kak »Kojorudeckuit (axrtop. JleicTBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHu3Mbl. DKOJIOTMYECKHE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CUTHaJIbHas poOJib CBETA.
doTonepuOIU3M.

Temneparypa kak skosnorudeckuil daxrtop. JleiicTBue TemiepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorudeckuil ¢akrtop. Ilpucnocobnenuss pacTeHuil kK
nojJep:kanuio BojgHoro Oananca. Kimaccudukanus pacTeHU MO OTHOIICHHUIO K
Bozie. [IpucnocoOneHus )KMBOTHBIX K MU3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/YIIIHAs, MOYBEHHAs,
rIyOMHHAsT ~ TOAMOYBEHHAs,  BHYTpUOpraHuU3MeHHas.  DU3NKO-XUMUYECKUE
0COOEHHOCTH cpel oOuTaHus opranu3MoB. IIpucrnocoOneHuss OpraHu3MoOB K
KU3HU B Pa3HBIX CPEIax.

buonornyeckne putrmbl. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U
roJu4Hble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HMU.

XKuznennsie Qopmbel opranusmoB. lloHsTe o JKu3HEHHOW (opme.
XKuznennsie popmbl pacTeHUM: NepeBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue (haKkTopHI. Buner OMOTHUYECKUX B3aUMOJIENCTBUM:
KOHKYPEHIIUS, XUIITHUYECTBO, cUMOM03 u ero (opmsl. [lapasutusm, koomneparus,
MyTyallu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHu4YecTBo). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aMMOJCHCTBHI JJs CYIIECTBOBAaHHMS OPraHU3MOB B CpEJe
obutanus. [IpUHIINT KOHKYPEHTHOTO UCKIIOYCHHUS.

JlemoHCcTpanumn

Tabmuubl M cxeMbl: «Okojiornueckue (akTope», «CBETOBOM CHEKTp»,
«IKOJOTUYECKUE TPYMIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TeninoKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XUBOTHbIE», «Du3nonornuyeckue aaantaiuuu



KUBOTHBIX», «Cpembl oOWTaHHWs OpraHU3MOB», «buonoOruYeckne pUTMBD,
«Kuznenneie  Gopmbel  pacteHmity, <« KuzHeHHBIE  (GOPMBI  KUBOTHBIXY,
«IKocHUCTEMA IMIMPOKOJIMCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOTO Jiecay, «llenu
nutanusy, «XuimHudaectBoy, «llapasutusmy, «Konkypenuus», «Cumounosy,
«KommeHcanuzmy.

O6GopynoBaHnue: repObapuu pacTeHUHW U KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIIMSHUIO PAa3JIUYHBIX SKOJOTMYECKUX (PAaKTOpPOB, TepOapuu CBETONHOOMBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapyu U KOJUIEKIIUU TEIUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pACTEHUM, Uyyena MTHUIl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K TUrpodurtam, kcepoduram, Me3opuTam, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA >KUBOTHBIX, OOUTAIOIINUX B Pa3HBIX cpeax,
repOapu ¥ KOJUICKIIMM pACTEHWW U OJKUBOTHBIX, OOJQJAOMINX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHSIM YCIOBUW KWU3HH, repbapuu u
KOJUICKITUU DPACTCHHWH W >KUBOTHBIX Pa3IMYHBIX XKU3HCHHBIX (POPM, KOJUICKITUU
KUBOTHBIX, YUACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aHUMOICHUCTBUSIX.

JlaGopaTtopnasi paGora «BbIsBI€HUE TNPUCTIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTtopnasi paGora «BpIsBI€HHE TMNPUCTIOCOOTICHUNH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhIY.

JlaGopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NOMYJISILM A

OKOJIOTUYECKHE  XApaKTePUCTUKU  TMOITYJISLIHH. [Monynsiuma ~ kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPBI
nonyysiiquid. OCHOBHBIE TIOKa3aTEIW MOMYJISIUU: YHUCICHHOCTh, IUIOTHOCTb,
BO3pacTHasi M II0JIOBasl CTPYKTypa, pOXAAeMOCTb, MPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPAIHSI.

DKoJjioruyeckasi CTpykrypa nonyjsauuud. OleHKa YMCICHHOCTH MOIYJISLUU.
JluHamyKka monyiAuud U e€ peryisanusa. buoThyecknii mOoTEeHLIMan IOIMYJISALNU.
MopenupoBaHue TUHAMHUKU MOMyJsiiuu. KpuBble pocTa YMCICHHOCTH MOMYJISIUH.
KpuBble BbDKMBaHUA. Perynsuus YuCICHHOCTH MOMYJALMA: posib (PaKkToOpoB,
3aBUCSIINX U HE 3aBUCSIINX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKojOTMYEecKOW HUIIE BHaAa. MecrooOutanue. MHoromepHas
MoJenb dKojiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOI0TMYECKOM
Huiy. [loTeHnnanbHas U peaaTu30BaHHAasl HUILIU.

Bun kak cucrema nomynsauuid. Apeansl BUAOB. Buabl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH TMOBEJCHUS W MHUIpalUil KUBOTHBIX. buonornueckue
WHBA3UM YyKEPOJIHBIX BUJIOB.

JdemoHcTpanuu



IToptper: Jx. Y. XatunHCOH.

Tabmuielr M cXembl: «DKOJIOTHYECKHE XapaKTEPUCTUKH  TOMYJISIIUN,
«IIpocTpancTBeHHass  CTpyKTypa momyimsnum», «Bo3pacTHpie  mmpammumbl
nonyysiiun», «CKOpOCTh — 3acelieHusi IOBEPXHOCTH  3eMJIM  Pa3IuYHbIMU
opranuzmammn», «Mogaeinb 3xonorudeckort Humu J[x. M. XatunHcoHay.

O6opynoBaHue: repOapuu pacCTEHUN, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTtopnass  pabora  «IIpucnocoOieHus ceMssH  pacTeHUH K
PAaCCEJICHUIO.

Tema 9. Ikos10rusi cO00MIECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buonieHo3 u ero crpykrypa. CBs3M MEXIy
OopraHu3MaMH B OMOIIEHO3E.

OkocucrteMa kKak oTkpbiTas cucrema (A. JIx. Tencinu). OyHKIMOHAIBHbBIE
OJIOKM OpraHW3MOB B OKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckne nenu u cetu. AOHOTHYECKHE OJOKHU
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB ¥ MOTOK HEPTUU
B SKOCHCTEME.

OcHOBHBIE  TIOKa3aTeIu  dKOCUCTEeMbl. buomacca u  mpogyKuus.
DKOJIOTHYECKHUE TUPaAMU/IbI YHCel, OMOMAaCChl U SHEPTHUH.

Jlunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cCyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCMM W WX MPUYUHBL. AHTPOINOreHHbIE BO3JIEHCTBUS Ha
cykueccuu. KnnmakcHnoe cooOmiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOcUcmembl 03Ep U peK. IKocucmemvl mMopeli u
oKeanog. Ixocucmemvl MyHOp, 1€co8, Cmenei, nyCmbitb.

AHTpOIIOT€HHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznumuus
MEXIy aHTPOTIOTEHHBIMH W IPUPOTHBIMHU YKOCHCTEMaMHU.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas
¢bnopa u ¢ayna. CuHaHTpomnuzaius ropojickoil ¢dayHbel. buomorudeckoe u
XO035IUCTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUIM OPTaHU3MOB B
skocuctemax. Ponbv kackadnoco 3gpgexma u 6udos-30ughpukamopos (Kirouesvix
6U008) 6 hyHKyuoHuposanuu 3xocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMUMBOCTh OPTraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBUIA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUl PA3HbIX munos Ha
CYOOP2aAHUMEHHOM, OP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl ~ 9KONO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€UCMBUSL.
MeTo0J10rus MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX SKOCUCTEM.

JlemoHCcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmuet  u cxembl:  «CTpykTypa  OWolleHO3a»,  «IKocHCTeMa

IMUPOKOIHUCTBCHHOI'O JICCA), «IKocHucTEMa XBOMHOTO Jecay», ((q)YHKHI/IOHaHBHHe



IpYIIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEMEM,
«llenn mutanus (MacTOMIIHAS, TETPUTHAS)», « DKOJIOTHIECKAsT TUPAMUIA YUCEID,
«IJKoJIoTHYeCKas MupaMujia OMoMmacchl», «IKOJOTHUYECKas NMUpamMuja SHEPrumy,
«O0pazoBanue 6osotay, «llepBuuHas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe
noxapa», «9KOCHCTeEMa 03epa», «ArpoueHo3», «KpyroBopor BemIeCTB M IMOTOK
SHEPruu B arpoueHo3er, «[Ipumepsl ypOoskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uyydesa NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PAaCTCHUHN, aKBAPUYM KaK MOJIeIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

Jlabopatopnass padora «M3ydeHue paszHooOpazusi MEIKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B PAa3HBIX SKOCHUCTEMAX).

IKCKYypcHusi «DKCKypCHs B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepes3HSsiK,
€JIbHUK, HA CYXOJIOJIbHBIN UM MOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypcusi «DKCKypCUsl B arposkocucremy (Ha Moje WM B TEIIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — oOmennanerapHas 000Jo4ka 3€MJIM, T/€ CYIIECTBYET WIH
CylllecTBOBaJia *HU3Hb. PazBuTue mpejacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu 6uocdepsnl u e€ cocras. XKupoe
BeIeCTBO Ouochephl U ero PyHKIIHUH.

3aKOHOMEpPHOCTH cyuiecTBoBaHusl 6uocdeprl. OcobeHHOCTH OUOCchephl Kak
rio0abHOM 3KOcHCTeMBbI. J[MHamMudeckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEII[ECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepoaa, a3ota). PUTMUYHOCTD SIBIEHUMN
B Onocdepe.

3onansHOCTh Onocdeprl. I[lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIAHHbIE U NTUPOKOJIMCTBEHHbIE JIeCa, CTENHU, CABaHHBI,
MyCThIHU, TPOMUYECKHE JIeCa, BEICOKOTOPhA. KiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

Crpykrypa 1 QyHKIIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHIIMANA U
onochepHbIX PyHKIUH.

JdemoHncTpanuu

IToptpetsl: B. U. Bepnasnckuii, 3. 31occ.

Tabnuuer u cxembl: «I'eocdepsl 3emin», «KpyroBopot azora B Mpupojie»,
«KpyroBopoT yriepoga B mpuponae», «KpyroBopoT KuCIOpoJla B MPUPOAEH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «KnumaTudeckue
nosica 3emnn», «TyHapay, «Tairay, «Cmemanueiii jgec», «ILIUpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbinsy, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu pacTCHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek u oKkpy:xa0LIaf cpeaa

OKOJIOTUYECKHE KPU3UCBl M MX TPUYMHBL. BoO3AeHCTBHE YEIIOBEKa Ha
ouochepy. 3arpssHeHue BoO3AyIIHOW cpeabl. OxpaHa BO3Ayxa. 3arps3HEHUE



BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenne nouBsl. OxpaHa
ITIOYBEHHBIX peCypcoB. MI3MeHeHHEe KiIIMMara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M XKUBOTHBIM Mup. OXxpaHa
PACTUTENBHOIO M UBOTHOrO MHpa. OCHOBHBIE MPUHUMUIIBI OXPaHbl MPHUPOIBL.
Kpacapsie xHuru. Oco0o oxpansemble mpupojassie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHIUIBI YCTOMYMBOTO Pa3BUTHsI YEJIOBEYECTBA M MPUPOJBI.
PanvonanbHOE ~ MPUPOJIONOJIB30BAaHME M COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emun. OOIIME 3aKOHOMEPHOCTH TJI00AJBHBIX 3KOJOTHYECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €0 BEPOSTHBIE MOCIEACTBUSI.

Pa3BuTtne METOJOB MOHUTOPHMHIA pa3BUTUS  OINACHBIX TEXHOTI'CHHBIX
npoiieccoB. CucmemHvle UCCIe0068aHus nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u 6uopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowjue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHosbl
aKopeadunumayuu dKocucmem U cnocob6os 060pvbObl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxyua mopcxux u HazemHuvlx 3KOCUCmeM.

JdemoHcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HeHHE — aTMocepbl»,  «3arps3HeHHe
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBwiii  3ddexkT», «Ocobo
OXpaHseMble IPUPOIHBIE TEPPUTOPUNY», «MOJIENTN yIPaBIIEMOr0 MUPAY.

O6opynoBanue: ¢doTorpaguu OXpaHsSEeMbIX pPACTEHHM M KUBOTHBIX KpacHoi
kHuru Poccuiickon @enepanuu, KpacHol KHATH peruoHa.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTYHX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHS
oOy4alomMUMHUCsL TPOrpaMM CpeaHero oOlmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOrpaMMbl IO OUOJIOTUH
BBIJICJICHBI CIEAYIOIINE COCTABJISIIONINE: OCO3HAHHWE OOYYAIOIIMMUCS POCCUHUCKON
IPAKIAaHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONpENENEHUI0, Hamuyue Mmomusayuu K  OOydeHHIO  OHMOJIOTHH,
yeleHanpaegienHoe passumue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN DPA3BUTHUS OHUOJIOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOUINXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIbHOCTA 1IEHHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  OOpa3OBaHMs, Haluuue  NPABOCO3HAHUA  SKOJOTMYECKON
KYJIBbTYPBbI, CNOCOOHOCMU CMA8UMb L€ U CTPOUTH KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE pE3yJIbTaThl OCBOCHHS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B E€IUMHCTBE Y4Ye€OHOW M BOCHUTATEIBHON JESATEIBHOCTH B COOTBETCTBUHM C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUiaMU U HOpMaMu
MOBEJACHUS W CIOCOOCTBYIOT TIPOIECCaM CAaMOIIO3HAHMS, CAMOBOCHIHMTAHHS U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH IMO3ULMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEITOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBaXKCHHsI, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJIECIUI0 U
TPpAAULIMSIM MHOTOHAIMOHAIBLHOTO Hapojsa Poccuiickon denepanuu, TpUpoJiE U
OKPYXarUIEn cpelie.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS YyudeOHoro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PyKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3UIUEN JIMYHOCTU, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbBITA AEATEIBHOCTH B IMPOILECCE PEANM3ALUU OCHOBHBIX HANPABICHUN
BOCIIUTATEJIbHOW JIESITEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa)kaaHCKOro BOCIMTAHUA:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIUK 00YUYaIOIIEerocsi Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIE€HA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YyBa)XeHUE
3aKOHA ¥ MPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIBHOCTH TIPU CO3AaHUU
Y4EOHBIX MPOEKTOB, PEUICHUHM YYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3WIMIO II0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JIOJIEH C Pa3HBIMU YOCKICHUAMU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUA
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/a4, YBaXXUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MpPH OOCYXJACHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOH UJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXXEHUS K CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTU IE€pE.l
PonuHou, ropmoctm 3a cBOM Kpad, CBOXO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOLUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIEHUE K MPUPOJTHOMY HACIIECINIO U MaMATHUKAM MPUPOIBI,
JTOCTMXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CHOCOOHOCTh OLEHMBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
IPUPO/IBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO M 3amure (OTedecTBa,
OTBETCTBEHHOCTH 32 €r0 CyAb0Yy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATHh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAIIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTHY;

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUUBOTO Oy AyIIErO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTENSIM, CO3/JaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUMU C
TpaauuusMu HaponoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUN;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KMUBOIM IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOU JIMYHOCTH;

5) ¢usuuyeckoro BocnuraHusi, GopMHUpPOBAHUS KYJbTYPHI 3J10POBbS U
IMOIMOHAJILHOIO 0JIArONOJIy4Yns:

MOHMMAaHUE U pealn3alus 3J0pOBOrO0 M 0Oe30macHOro obpasa KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpPaBUJ U HOPM,
cOaJTaHCUPOBAHHBIM pEXUM 3aHATUM U OTHbIXa, peryispHas Qunueckas



aKTUBHOCTH), OEpEXKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE 1EHHOCTH TNpPaBUJ HHIAUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIIUX 3J0OPOBbIO U KU3HU JIFOACH;

OCO3HAHUE MOCJEJICTBUI W HENPUATHUS BPEIHBIX MPUBBIYCK (YHOTpeOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTHMBHOW JESITENBHOCTH TEXHOJOTMYECKOW M COLMAIBHOU
HAIPABJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEILHO
BBIMIOJIHATD TAKyIO JEATEIbHOCTD;

HMHTEpEC K Pa3IUyHbIM cdepam npodhecCHOHANBHONU JeATEIHbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIK BBIOOp Oyaymiel mpodeccud ©  Pealn30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30oBaHHUIO M C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTHYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIILIEHWE YPOBHA JKOJOTHYECKON KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HWX BO3MOXHBIX ITOCHEACTBUNA IS
OKpY>KaroLIEN Cpebl;

OCO3HAaHHME TJI00ATBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed ux
peLIeHHS;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPU HU3YYCHUH OHOJIOTHH
3HAHWST W YMEHUS TPU PEIICHHH TNPOoOJIeM, CBSI3aHHBIX C PAIlMOHAIBHBIM
PUPOAOIOIb30BaHUEM  (COONIIOACHUE  TpaBWJI  TOBEACHHS B INPUPOJIE,
HaIlpaBJI€HHBIX HA COXPAaHEHUE PABHOBECUS B SKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, Orocdephl);

AKTUBHOE HENPUATHE JIEMCTBUM, MPUHOCAIIMX BpEH  OKPYKarOIIEH
MPUPOIHON cpefie, YMEHHE NPOrHO3UPOBATH HEOJATONPHUSATHBIE HKOJIOTHYECKUE
MOCJICICTBUS MPEANPUHUMACMBIX IEUCTBUHN U MPEOTBpAIIaTh UX;

HaJIMYUE PAa3BUTOrO SKOJOTMYECKOIO MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEATENIbHOCTH AKOJIOTHYECKOMN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMHU B IO3HABATEJIBHOM, KOMMYHUKAaTUBHOM M COLMAIIBHOMN
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MIPAKTHUYECKOMN NESITEIHbHOCTH 3KOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHoOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOW M YHUTATENbCKOM KYJIbTYpbl Kak CpelICTBA
B3aMMO/ICHCTBUSI MEXK]TY JIFOJIbMU M TIO3HAHUSI MUDA;



NOHMMaHUE creuu(UuK OHONOTHMM Kak HayKH, OCO3HaHUs €€ poju B
GbopMUPOBaHMN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LIEJIOCTHOTO
IIPEACTABICHUS. 00 OKpPYXAIOIEM MHUpPE KaK O €JUHCTBE MPUPOJBI, YEJIIOBEKA U
oOlIecTBa, B IMO3HAHMHM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH Npodsiem
COXPaHEHHUs IIPUPOJHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU IJII COBPEMEHHOW LMBUIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS pPAa3BUTUSA MEIAUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PEecypcHble  MPOOJEeMbl  pa3BUTHUS
4eJI0BEUECTBA, IIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX IKOJIOTHYECKUX MPOOIEM U
o0ecrieueHusi  nepexoja K  YCTOMUMBOMY — pa3BUTHIO,  palMOHAJIbHOMY
UCMOJIb30BAaHUIO HPUPOJHBIX PECYPCOB U (HOPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMUECKUX 3HAHUUW B LEJAX
NOBBIIICHHUS] OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHAIHHOW TPAMOTHOCTH OOydYaromuxcs, GopMupyemoi
IIPU U3yYEHUH OMOJIOTHH;

IIOHMMAHUE CYLIHOCTH METOJOB ITO3HAHUS, MCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJIy4YaeMble 3HAHMs M aHaiu3a u
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPAa U MPOUCXOASAIMIMX B HEM HM3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAaHHbBIE 3aKJIOUEHHS HA OCHOBE HayyHbIX (AKTOB U
UMEIOIIUXCS JaHHBIX C LIEJIBIO ITOIYYEHHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS IJIs
pelieHus npobJieM B PeabHbIX )KU3HEHHBIX CUTYAlIUAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JAEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTD HHIANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHMIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HaHUM 1o Ouonoruu B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSAMH.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI ydyeOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HAYUMble i1 (OPMHUPOBAHMUS MHUPOBO33PEHHS OOyHarOUIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIEC) OOIEHAYYHbIE MOHSATHUS, OTpa)XKarolue
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEeUU(PUKYy METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEPTusi, SBJICHHUE, MPOIECC,
CUCTEMa, HAy4YHBIN (haKT, MPUHIIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCIIeIOBaHWe,  HAOMIOJIEHHWe, M3MEpPEHWe, OKCIEPUMEHT U JIpyTrue);
YHUBEpPCAIbHBIC Yy4eOHBbIC JEUCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecreunBarome dbopmupoBanue (yHKIMOHAIBHOU
IPaMOTHOCTH M  COLMAJIBHOW KOMIETEHIMH OOydYaroluxcsi; CIOCOOHOCTh
oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUpPOBO33pEHYECKNE 3HAHWS M  YHUBEpCaJbHble Yy4yeOHbIE JCHCTBUS B
[I03HAaBATEIbHOU U COLMAIIBHOMN IIPAKTHUKE.



B pesynprare wu3yueHus OHOIOTMM Ha YpPOBHE CpPEIHETO OOIIETro
oOpazoBanus y oOywatomerocs OyayT cHOpPMHUPOBAaHBI TO3HABATEIHHBIC
YHUBEpCaAIbHBIC YUCOHbBIE ICHCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC YUCOHBIC
JCHCTBUSA, PETYISITUBHBIE YHHBEPCAIbHBIE YyYeOHBIC ACHCTBUS, COBMECTHAs
NESATEeNbHOCTb.

MertanpeaMeTHble pe3yJIbTaThl OCBOCHHS MPOTPaMMbl CpeIHEro oOIero
00pa3oBaHUs TOKHBI OTPAXKATh:

OBaajnenue YHHBEpPCATbHBIMH yueOHBIMU MO3HABATEIbHBIMHU
NEeHCTBUSIMHU:

1) 0a30Bble JJOru4YecKue JaeicTBUSI:

CaMOCTOATENLHO  (OPMYJIMpPOBATH W aKTyalIM3upoBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWN MPUEMBI JIOTUYECKOTO MHBIIIJICHUS
(amanu3a, cUHTE3a, CPaBHECHMS, KiIIacCU(HUKAIINK, 000OIICHHUS), pACKPHIBATh CMBICIT
OMOJOTUYECKUX TOHATHHA (BBIACTATh UX XapaKTEPHBIEC MPU3HAKU, YCTAHABIIMBATH
CBSI3M C IPYTUMH TTOHSATHSMH);

OTIPENEeNSITh IETU JEATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH UX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI ACSATEILHOCTH C TOCTABICHHBIMU IIEJISIMU;

MCII0JIb30BaTh OMOJIOTMYECKUE MOHATUA ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKUBOU IIPUPOJBI;

CTPOUTH JIOTMYECKHE pPacCy>KIeHUs (MHIYyKTUBHbBIC, J€yKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICIIbHbBIE cpencrtea A MIPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUN B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKK€  TPOTUBOPEUMH  Pa3sHOTO  pojAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIAaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MaTepHaIbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUHN JEATETbHOCTH;

KOOPJMHUPOBATh MW  BBINOJHATH pabOTy B  YCIOBHSIX  peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HcCCIe0BaATEIbCKHE TeHCTBHA:

BIIAJICTh HABBIKAMH yUe€OHO-UCCIIEIOBATEILCKON U MMPOCKTHOM JAESITEIIbHOCTH,
HAaBBIKAMHM  paspenieHus MNpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEITLHOMY ITOMCKY METOJOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMCHECHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJB30BaTh PA3JIUYHBIE BUJBI JESITEIBHOCTH 1O TOJYYEHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETAlHH, MPEeoOpa3oBaHUI0 W TPHUMEHEHHIO B Yy4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/TaHUH YICOHBIX M COITUATBHBIX TPOCKTOB;



(dbopMHpOBaTh HAYYHBINA TUI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHSATUSMH U METOJAMU;

CTaBUTh M (HOpPMyIHpOBaTh COOCTBEHHBIC 3aJayud B 00pa3oBaTeIbLHOU
JESTENBHOCTH Y KU3HCHHBIX CUTYaIlUsX;

BBISIBIISATh TIPUYMHHO-CJIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBaTh 3aady,
BBIJIBUTATh THUIOTE3y €€ pEIICHUs, HaXOIUTh apTyMEHTHI IS J0Ka3aTelbhCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHN PEIICHHUSI,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUICHWs 3a7add  pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYUIIECTBIIAThH LIEJICHANIPABICHHBIA MOUCK TMEPEeHOca CPEICTB U CIOCOOOB
JEeMCTBUSI B TPOPECCUOHANBHYIO CPELLY;

YMETh TIEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYIO W TPAKTUYECKYIO 00JIacTh
KU3HEIEATECITLHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJEH, TpEJjlaraTb OPUTHHAILHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHU.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHHKAX WH(MOPMAIUH (TEKCTE YU4eOHOTO
nocoOusi, Hay4YHO-MOMYJSAPHOM JUTepaTrype, OHOJOTUYECKUX CIOBapsX U
CIIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0Oa3axX HaHHbIX, B VHTepHeTe), aHaNIM3UpOBaTh
MHGOPMAIINIO PA3IMYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTHIECKH OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCTD;

(bopMyIUpPOBATh 3aMpPOCHl U MPUMEHATH PA3IUYHBIE METOJBI MPU MOWCKE U
otOope Omosornueckor MHGOpPMAIMH, HEOOXOAMMOW ISl BBIMTOTHEHUS YUCOHBIX
3amay;

MpUOOpETaTh OIBIT MCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO HCITOJIB30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATECIILHO  BBIOMpATh  ONTUMANbHYIO  (GOpMY  TPEACTABICHHS
ounonornyeckoi nHMopMaruu (CXxeMbl, TpadUKH, JHArpaMMbl, TaOIHUIIbI, PUCYHKH
" JIpyToe);

UCIIOJIb30BaTh HAY4YHBIH $I3bIK B KAayeCTBE CpeACTBA Npu paboTe C
Ouonornyeckor HWHGPOpMAIMEH: TMPUMEHATh XHUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HaKU U CUMBOJBI, (Hopmylibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBhIBATH  3HAKOBO-CHMBOJHUYECKHME  CpPEJCTBA
HaTJISTHOCTH;

BIIAJICTh ~ HABBIKAMHM  pAclo3HaBaHWA W 3amUThl  WH()OpMmaIuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaeHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) o01enme:



OCYIIECTBIATH KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WU JIUCKYCCHH IO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHSI OTHOCUTEIBHO BBINIOJIHEHUS MIpeajiaraeMoun
3a/1a4ud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA JPYTUX YUYACTHUKOB
Jyanora Wi JUCKYCCUH);

pacrio3HaBaTh HeBepOajdbHbIE CpPEJICTBA OOIICHUS, TMOHUMATh 3HAYCHHE
COITMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYalluH,
yMETh CMSTYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMU CrOcOOaMH OOIIEHUST U B3aUMOJICHCTBUS, TTOHUMATh
HaAMEPEHUs JIPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSiITeJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUN YUEOHOM 3a1a4H;

BBIOMpaTh TEMaTUKYy M METOAbl COBMECTHBIX JEHCTBHUI € y4&€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO UjieHa KOJIJIEKTHBRA;

NPUHUMATh  IICJIM  COBMECTHOW  JCSATEIbHOCTH, OpPraHU30BLIBATH WU
KOOPAMHUPOBATh JEUCTBUS MO €€ JIOCTUKEHHIO: COCTaBJISATH IUJIAH JIEWCTBUH,
pacnpenensiTh poiau ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJAJa M KaXJOr0 yYaCTHUKA KOMAaH]Ibl B
001Ut pe3ysabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE IPOEKTHI, OLEHUBATh HUJEU C TMO3ULUUH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKONU 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEJCHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJjiajieHne YHMBEPCAJIbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranuszanus:

UCIIO0JIb30BaTh OWOJOTUYECKUE 3HAHMS I BBISBICHUS MPOOJIIeM U HX
pEIIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMYECKUX 3HAHUW I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX AEHCTBHSIX M MOCTYIKAaxX MO OTHOUIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3JIOPOBBIO U 3[IOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH MMO3HABATENIbHYIO NESITEIbHOCTh, BBISBISATH
poOJIEMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aJa4l B 00pa30BaTEIIbHON
NESATEbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH  pEHIEHUs MpoOJeMbl C  y4ETOM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEAIIOUYTCHUMH;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuIupsiTh paMKu y4eOHOTro mpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOUYTCHUMH;



JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIICHHE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO MIUPOKOW JPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJeTh HABbIKAMU  IIO3HABaTEJIbHOM  peduexkcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX pE3yJbTaTOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI PeQIEKCUH AJIsi OLEHKU CUTyalluH, BbIOOpa
BEPHOT'O PELLIEHUS;

YMETh OLEHUBATh PHUCKUM W CBOEBPEMEHHO IPUHHUMATh PELIEHUS MO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU AaHAJINU3€ pe3yJbTaToOB
NEeSITENbHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

OpUHUMAaTh MOTHBBI M AapryMEHTbl JAPYIMX NpPH aHalu3e pe3yJbTaToB
NESTENBHOCTH;

IpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATH CIIOCOOHOCTH IOHUMATh MUP € O3UIMH JPYrOro 4ejaoBeKa.

HPEIAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yJbTaThl OCBOCHHUSI COJECpPXKAHUSI Y4eOHOro MpeaMeTa
«buonorus» Ha yriayOn€HHOM YpOBHE OpPHUEHTHPOBAaHBI Ha oOOecredeHue
npopuapHOro  o0yueHuss  oOydaronuxcss — Owosorud. OHM  BKJIIOYAIOT:
crienuguyeckue sl OMOJIOTMU Hay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI IEUCTBUIN MO
OCBOCHHIO, UHTEPIPETALMH U TIPEOOPA30BAHUIO 3HAHWUM, BUJIBI JEATEIBHOCTU MO
MOJIYYEHHUIO HOBBIX 3HAHUW M MX MPUMEHEHHUIO B PAa3IMYHBIX y4eOHBIX, a TAKXKE B
peanbHBIX XKU3HEHHBbIX cuUTyauusx. IIpenmeTHble pe3ynbTaThl MPECTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIE pe3yNbTaThl OCBOCHUS y4eOHOrO mpeamera «buonorus» B 10
Kjlacce NOKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAyYHOU KApTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI U  PEIICHUH MpoOJieM  paldOHAILHOIO
MIPUPOJIOTIONB30BAHUS, O BKJIaJE€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJI0THY;

BJIAJICHUE CHUCTEMON  OHOJIOTHYECKMX 3HAaHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIArarome OUOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,



HACJIEICTBEHHOCTh, W3MEHUYMBOCTb, POCT U pa3BUTHE), OMOJOrMYECKHUE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHasi TeOpust
HacnenctBeHHoctd T. Moprana), yuenuss (H. WM. BaBumoBa — o 1eHtpax
MHOTO0OOpa3usi U  NIPOUCXOKIAEHUS  KYyJbTYPHBIX  pPAacTE€HUM),  3aKOHBI
(enMHOOOpa3Ksi MOTOMKOB MEPBOT0 MOKOJIEHHUS, PACILEIJIEHUS, YUCTOThI TaMeT,
HE3aBUCHUMOro HacienoBaHus [. Menzaens, TOMOJIOTMYECKUX PALOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. n. Basuiosa), HPUHIIATIBL
(KOMIUIEMEHTApHOCTH);

BJaJICHHE OCHOBHBIMHM METOJAMH HAy4YHOTO IIO3HAHUS, MCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUAX JKUBBIX OOBEKTOB (OINHKCAaHUE, W3MEpPEHUE,
Ha0JII0/ICHNE, SKCIIEPUMEHT);

YMEHHUE BBIICNATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJIHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHu3MOB, B TOM YHCIIC
OakTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YETIOBEKA, CTPOCHHSI OPTAHOB M CHCTEM
OpraHOB pAaCTE€HUW, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB KU3HEAEITEIBHOCTH,
MPOTEKAIOIUX B OPraHU3Max pPacTEHUM, )KUBOTHBIX M YEJIOBEKAa, OMOJOTMYECKHX
MpoLIeCCOB: 0OMEHa BellecTB (MeTaboiIn3M), MPEBPALLEHUsT SHEPTUU, OpOoKEHUS,
aBTOTPO(HOIO U rerepoTpoPHOrO TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, Mel03a, TaMEeTOTeHe3a, IMOpUOTreHe3a, TOCTAIMOPUOHAIIBHOTO Pa3BUTHA,
pPa3MHOXEHUS,  MHAMBUAYAJbHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aMMOCBS3U MEXAY OpPraHOUJAMU KJIETKA M HUX
GYyHKUIUSIMH, CTPOCHHEM KJIETOK pAa3HbIX TKaHEHM W HMX (QYHKIHSAMHU, MEXKITY
opraHaMud W CHCTE€MaMH OpPraHOB Yy pacTeHHWH, >KUBOTHBIX M 4YEJIOBEKa U UX
GYyHKIUSIMH, MEXKTYy CHCTEMaMH OpPraHOB M WX (QYHKIUAMH, MEXIY >Tanamu
oOMEHa BEIIECTB, dTallaMH KJIIETOYHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTAaHU3MOB,
ATamaMu SMOPHUOHATBFHOTO PA3BUTHSA, TEHOTHIIOM M (PEHOTHUINOM, (EHOTUIIOM U
(hakTopamu cpeabl 0OUTaHUS,

YMEHHUE BBISBJIATh OTJIUYHUTEIBbHBIC TPU3HAKA KXUBBIX CHCTEM, B TOM YHCIIC
pacTeHu, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME APIyMEHTbI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIs JOKa3aTeIbCTBA POJCTBA OPraHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

yMEHHE peliaTh OUOJIOTrHYECKUE 3a/1a4H, BBISBIISATh MPUUYUHHO-CIIEJCTBEHHBIE
CBSI3M MEXKJy UCCIIETyEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIMOJIHATH JIA0OpAaTOpHBIE M MpaKkTU4YecKue padoThl, COOIIOIATH
mpaBuia mpu padboTe ¢ yueOHBIM 1 TA0OPATOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIIBUTATh TUIIOTE3bI, MPOBEPATh WX OSKCIEPUMEHTATHHBIMU
cpencTtBamMu, (GOpMYIUpPYs LEJb MCCIECIOBaHUS, aHAJU3HPOBATH IOJTYYEHHBIE
pEe3yNbTaThl U JAENIaTh BHIBOJbL;

YMEHHE Y4YacTBOBaTh B Y4EOHO-UCCIIEIOBATEIbCKON paboTe Mo OuoJIoruw,
HKOJIOTUU M MEJMLHMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U



myOJWYHO  TPEACTaBIATH  TMOJYYCHHBIE  PE3yJbTaThl HAa  yUYEHUYECKHUX
KOH(DEpEeHITUSX;
YMEHUE OIICHHBATh JTHYECKHE AaCIEeKThl COBPEMEHHBIX WCCIICIOBAaHUN B

obnacti  OWMONOrMM M MEIULUMHBI  (KJIOHHPOBAaHUE,  HCKYCCTBEHHOE
OIUIOZIOTBOPEHHUE, HAMPABICHHOE M3MEHEHHE I€HOMa M CO3/IaHHE TPAHCTCHHBIX
OpraHUu3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp OyAyied MpodeccuoHalIbHON
JESATENbHOCTA B 00JIaCTH OWOJIOTHH, MEAMIIMHBI, OMOTEXHOJIOTMH, BETEpUHAPUH,
CEJIbCKOTO XO3SMCTBa, MUILEBOM MPOMBIIUIEHHOCTH, YIIyOJIATh MO3HABATEIbHbBIN
MHTEpPEC, HANIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIECH Mpodeccuu u
OpOAOKEHUE OMOJIOTHYeCKOro 00pa3oBaHUsl B OpPraHM3alUsIX CpPEJHEro
po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJKHBI OTPaXKaTh:

cOpMUPOBAHHOCTh 3HAHUW O MECT€ W pOJU OHONOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBI MHpA, B IO3HAHUM 3aKOHOB MPHUPOJBl M PEUIEHUH SKOJOTMYECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKe B PEUIEHMH BOIPOCOB PAIMOHAIBLHOTO
MPUPOOINOIb30BaHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIECHHS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OUOJIOTUY;

YMEHHUE BIIAJIETh CHCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpe/eNeHUs] U MOHMMAHHUE CYIIHOCTH OCHOBOIOJArarolMX OHOJOTHYECKUX
TEPMUHOB M TIOHATHM (BHJ, IKOCUCTeMa, Ouocdepa), OHONOTHUYECKUE TEOpUU
(3BomronroHHas teopust Y. J[apBHHA, CHHTETUYECKAs TEOPHS IBOJIIOLMH), YUCHUS
(A. H. CeBepiioBa — 0 myTsiX U HampaBieHusix 3Bontouun, B.1. BepHaackoro — o
o6uocdepe), 3akoHbl (reHeTHueckoro paBHoBecust Jx. Xapau u B. BaiinGepra,
3apopsiiieBoro cxonacrsa K. M. bopa), mpaBuna (munumyma [O. JluOuxa,
AKOJIOTMUECKON THUpaMUJibl SHEPTruM), Trumnore3bl (rumoreza «vupa PHK» V.
I'unGepra);

yMEHUE  BJaJeTh  OCHOBHBIMM  METOJaMU  HAyYHOIO  MO3HAHUA,
UCI0JIb3YEMbIMU B OMOJIOTMYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB M 3KOCHCTEM
(onucanue, uM3MepeHue, HaONIOJCHHE, SKCIEPUMEHT), CIocoO0aMu BBISBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B PUPOJIE;

YMEHHUE BBIJICIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
HPKOCUCTEM M Ouochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, AJUTONaTPUYECKOTO " CUMITaTPUYECKOTO
BHUI000PA30BaHUs, BIUSHUS JABMKYIIUX CHJI SBOJIONMN HA TEHO(OH T TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpelie OOMTaHUs, YepeOBaHUsl HaIllpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U IIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3M MEXIY HPOLECCAMU 3BOJIOLHH,
IBMKYIIMMHA CHUJIAMU aHTPOIIOT€HE3a, KOMIOHEHTaMHU Pa3IMYHBIX 3KOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;



YMEHUE  BBIIBISITH  OTJIMUYWTEIbHBIE  TMPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHWs, aOMOTHYECKUX W OMOTHYECKHX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBS3€i  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTE€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl OKA3aTEJbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYII, B3aUMOCBS3U OPTaHU3MOB M CPEJIbl OOMTaHMS, €AMHCTBA
YEeNIOBEUYECKNX pac, HEOOXOJUMOCTH COXpaHEHUS MHOTOOOpa3usi BHJIOB W
HKOCUCTEM KaK YCIIOBUS COCYILIECTBOBAHUSI MPUPOJIbI U YEJIOBEUECTBA;

yMEHHE peliaTh OUOJIOTHYECKUE 3a/1a4H, BBISBIISATh MPUYUHHO-CIIEJCTBEHHBIE
CBSI3M MEXKJy UCCIIETyEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBIICHUSMH, JIEaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIMOJIHATH JIA0OpAaTOpHBIE M TpaKkTUYecKue padoThl, COOIIOIATH
mpaBuia mpu padboTe ¢ yueOHBIM 1 Ta0OPATOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIIBUTATh TUIIOTE3bl, TMPOBEPATh WX OKCIEPUMEHTATHHBIMU
cpeacTBamu, (GOpMyIUpys LeJdb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJYYCHHBIC
pE3yNbTaTHl U CTIaTh BHIBOIBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-UCCIIEIOBATEIbCKON paboTe Mo OuoJIOTHH,
DKOJIOTHU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEJCTaBIATH  TOJYYCHHBIE  pE3yJbTaThl HAa  YYCHHYECCKHUX
KOH(EepeHITUX;

yYMEHHUE OIEHUBATH THIOTE3bl M TEOPUH O TMIPOUCXOXKICHUHU KU3HU, YETOBEKa
M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0aX MPEIOTBpAICHHUS
ri1o0aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied mnpodeccuoHaIbHON
JESTEIHHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIOIH30BAHUS, MEIUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SAWCTBA, MHUIIEBOMN
MIPOMBITIUICHHOCTH, YTJIYOJIATh TTO3HABATEIbHBI WHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccud U IPOJOJIKEHUE
OMOJIOrMYECKOro 00pa30BaHUsl B OPraHU3ALUAX CPEAHEro MPOPEeCcCHOHAIBHOIO U
BBICIIIET0 0Opa30BaHUsI.
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIIACC
Ne
/ Tema VDoKa KosnuyecTn yeKTpOHHbIE HU(poBbHIE
n M K
. P 0 4acoB o0pa3oBaTejibHbIE PeCypChl
Buonorus Kak KOMIUIEKCHAs HayKa https:/ lessonfcaldeg‘y' /
content.myschool.edu.ru

L. H KK Hacth COBPEMCEHHOTO ! lesson/5¢523154-8bfa-4fdf-bdfs-
obmecTsa 562770d38622?backUrl=%2F06%2F 10

https://lesson.academy-

5 [IpakTnueckoe 3HaUeHNE 1 content.myschool.edu.ru/

) OMOJIOTHUYECKUX 3HAHUUI lesson/c45176a3-2766-41f7-b293-
4b9d940ffode
https://lesson.academy-

. content.myschool.edu.ru/
3. JKuBble cucTeMbl M X CBOMCTBA 1 lesson/deSbscdb-f414-40a6-9acd-
638dd73a0475
YpoBHEBas OpraHu3anus ) KUBbIX hitps://lesson.academy-

4, 1 content.myschool.edu.ru/lesson/
cHcTeM 15bc113d-cab1-4730-8ca3-8¢3862¢30f75
N3ydeHue KUBBIX CUCTEM U
nporeccoB. [Ipaktuueckas pabota

5. «/cnonp30BaHuEe pa3IMYHBIX 1
METOJIOB NMPU U3YYEHUU KUBBIX
CHCTEM

https://lesson.academy-

6 HcTopust OTKPBITHS U U3YUYEHHS 1 content.myschool.edu.ru/lesson/

) KJIIETKU 070c3el1b-ed0e-4857-8bbe-
d5758b8ba098
https://lesson.academy-
content.myschool.edu.ru/lesson/

7. CoBpemeHHas KJIETOYHasi TEOPHs 1 070c3e1b-ed0e-4857-8bte

d5758b8ba098
Meroasl MOJIEKYJIAPHON U

? KJIETOYHOU OMOJIOTHH. |

' [IpakTuueckas padota «3ydenne

METOJIOB KJICTOYHOU OMOJIOTHI)
https://lesson.academy-

9 OCco0EeHHOCTH XUMHYECKOTO | content.myschool.edu.ru/

' COCTABA KICTKH lesson/f0169498-8927-400e-81b5-
27a76afed81b
https://lesson.academy-

10 Bopa u e€ ponb B | content.myschool.edu.ru/

KHU3HCACATCIIbHOCTHU KIICTKU

lesson/f0169498-8927-400e-81b5-
27a76afed81b




MI/IHepaHBHBIC BE€IICCTBA U UX

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

11. PO B KIIETKE lesson/f0169498-8927-400e-81b5-
27a76afed81b
buonornyeckue nonumepsl. benku. https:/lesson.academy-

12. Cocras 6enkoB. CTpoeHue U content.myschool.edu.ru/lesson/
CBOMNCTRA AMHHOKHCIIOT 0215437a-0f2e-4¢47-8760-2a9¢2£77c89¢
Crpykrypsl 6enka. JlabopaTtoprast

https://lesson.academy-
pabora «OOHapy)KeHHe OEITKOB C
. content.myschool.edu.ru/1esson

13 tent.myschool.edu.ru/lesson/
TTOMOIIIBIO KaCCTBCHHBIX 0215437a-0f2¢-4c47-8760-2a9¢2f77¢89¢
peakiui»

CBOI\/'ICTBa 66J’IKOB K.HaCCI/I(bI/IKaHI/Iﬂ https://lesson.academy_

14. 6enkoB. buonornueckue GyHKIUN content.myschool.edu.ru/lesson/
GEIKOB 0215437a-0f2e-4¢c47-8760-2a9e2f77¢89¢
VYTrneBoasl, X CTPOEHHUE U https://lesson.academy-

15. cBoiicTBa. buomorundeckue content.myschool.edu.ru/lesson/
(YHKIIMH YIIeBOIOB 7248ccfd-3595-44¢2-9cad-alS5ec719¢673
Jlunuipl, UX CTPOEHUE U CBOMCTBA. https://lesson.academy-

16. Knaccudukanus mumuaos. content.myschool.edu.ru/lesson/
Brosnorndeckne GyHKIMN JTHIHAIOB 7248ccfd-3595-44e2-9ead-al5ec719¢673
Hyxnennossie kucnorsl. JJTHK u https:// lessonfcaldeg‘y' /

content.myschool.edu.ru

17.] PHK. CocraB nyKnenHOBbIX lesson/3b18d58d-51ce-43ba-9b17-
KHCIIOT 45¢9608fa382

https://lesson.academy-

13 Ctpoenue u OMOIOTUYECKUE content.myschool.edu.ru/

) ¢Gyukunn JTHK lesson/3b18d58d-51ee-43ba-9b17-
45¢9608fa382
https://lesson.academy-

19 CtpoeHnue, BUABI M OMOTIOTUYECKUE content.myschool.edu.ru/

) ¢dyukumun PHK lesson/3b18d58d-51ee-43ba-9b17-
45¢9608fa382
https://lesson.academy-

20 AT® u n1pyrue opraHu4ecKue content.myschool.edu.ru/

) BEIIIECTBA KJICTKH lesson/3b18d58d-51ee-43ba-9b17-
45¢9608fa382
O06o01IeHre U CUCTEMaTH3 AU

21. 3HAaHUH M0 TeMe «XUMHYECKas
OpraHu3alMs KICTKU»

Tuns! kaetok. OcoOeHHOCTH https:/ lessonicafe:jny' /
o content.myschool.edu.ru

22. | CTpOCHH: IPOKAPHOTHYCCKOH lesson/a9152604-585b-4bf9-923¢-
KJICTKH d6a9d6847d3f

23. CTpoeHune SyKapuOTHIECKON https://lesson.academy-

kieTku. Ilma3marudeckas

content.myschool.edu.ru/lesson/




MeMmOpaHa

86¢00dc3-4fd0-40aa-b7ec-3de0a656cf42

Kierounas crenka. JlaboparopHas
pabora «MccnenoBanue

https://lesson.academy-

24. content.myschool.edu.ru/lesson/
[IasMon3a 1 JICTIasMo/In3a B 86¢00dc3-4fd0-40aa-b7ec-3de0a656cf42
PaCTUTENIbHBIX KIETKAX)»

ITuTomnasma. I{uto30:15.
IMutockener. /[puxxeHue

https://lesson.academy-
nuToruia3mMel. Jlaboparoprast

25. content.myschool.edu.ru/lesson/
pabota «Msyuenue ABroKeHNA 86c00dc3-4fd0-40aa-b7ec-3de0a656¢f42
LIUTOIUIa3MbI B PACTUTEIIbHBIX
KJIETKaX»

https://lesson.academy-
OnxHOMEMOpaHHBIE OPTaHOUIbI

26. content.myschool.edu.ru/lesson/

KJICTKH 86¢00dc3-4fd0-40aa-b7ec-3de0a656¢f42
https://lesson.academy-
[TomyaBTOHOMHBIE OPraHOUBI

27. content.myschool.edu.ru/lesson/
KICTKH 86c00dc3-4fd0-40aa-b7ec-3de0a656¢f42
HeMeMOpaHHbIE OPraHOHIBI https://lesson.academy-

28. content.myschool.edu.ru/lesson/
KICTKH 86c00dc3-4fd0-40aa-b7ec-3de0a656¢f42

https://lesson.academy-

29. Crpoenue u pyHKIUH S1pa content.myschool.edu.ru/lesson/

0810f15f-a477-4¢70-9f41-1270516b7afl
CpaBHHTENbHAS XapaKTEPUCTUKA
30 KJIETOK 2yKapuoT. JlaGoparopHas
' pabota «3yuenne cTpoeHus
KJIETOK Pa3JIUYHBbIX OPraHU3MOB»
O06o01eHre u cucTeMaTru3aIus

31. 3HaHuil o TeMe «CTpoeHue u
(YHKIUHN KIETKID)

A https://lesson.academy-
CCUMMJIISIIINS ¥ JUCCUMMIISIIHS —

32. content.myschool.edu.ru/lesson/

ABe CTOPOHbI 06MEHA BELECTB cdc6b0d2-866f-4¢35-9168-ceeaSe] 24¢55
DepMeHTATHBHBIE PEAKIIHH https://lesson.academy-

33, ' content.myschool.edu.ru/lesson/
DepMEHTEI cdc6b0d2-866f-4¢35-9168-ceeaSe] 24¢55

34. JlaboparopHas padota «3ydenune

KaTATUTHYECKOW aKTHBHOCTH
(hepMeHTOB (Ha MpUMepe aMuUIa3bl
WM KaTanassl)». JlaboparopHas
pabora «M3ydyenue
(epMEHTaTUBHOTO PaCHICTIIICHUS
MepoKCHIa BOJIOPOA B
pPACTUTEIHHBIX U dKUBOTHBIX




KIICTKax».

ABTOoTpOGHBIN THIT 0OMEHA

https://lesson.academy-

35. BemecTB. @otocuHTe3. CBETOBASA content.myschool.edu.ru/lesson/
daza 27¢57b97-ee02-4b2c-97ac-223ab66c24£7

https://lesson.academy-

36. ®orocunres. TemHoBast a3za content.myschool.edu.ru/lesson/

27¢57b97-ee02-4b2c-97ac-223ab66c24f7
3naueHne POTOCHHTE3A JISl KU3HU

https://lesson.academy-
Ha 3emuie. [IpoayKTUBHOCTD

37. . content.myschool.edu.ru/lesson/
(orocunresa n criocobrr e 27¢57b97-e02-4b2c-97ac-223ab66¢24f7
TOBBIIIIEHUS
ABTOTpOdHBIN TUTT OOMEHA
BEILECTB. XEMOCUHTES. https://lesson.academy-

38. JlaGoparopHas pabota «CpaBHeHUE content.myschool.edu.ru/lesson/
nporeccoB GPOTOCHHTE3A U 27¢57b97-e¢02-4b2c-97ac-223ab66c2417
XEMOCHUHTE3a»

OHepreTHIecKuil OOMeH. https://lesson.academy-

39. IloaroToBUTENLHBIN U content.myschool.edu.ru/lesson/1f60acef-
GECKUCIIOPOIHBII ATATIBI 6051-44ce-bb66-6175¢4d59480
Kucnopoauerii stan

https://lesson.academy-
SHEPreTHYeCKOro oOMeHa.

40. content.myschool.edu.ru/lesson/1{60acef-
JlabGopaTtopHas pabora «CpaBHEHHE 605 1-44ce-bb66-6£75e4d59430
MIPOLIECCOB OPOKEHUS U IBIXaHUS
O0001IeHrEe U cUCTEMAaTH3alIUS

41. 3HaHui 1o TeMe «OOMeH BelIecTB
Y MPEBPAILICHUE SHEPTUU B KIIETKE»

https://lesson.academy-

47 Peakuyu MmaTpuyHOTO CHHTE3A. content.myschool.edu.ru/lesson/

' I'eHeTHUECKUI KOJ, €T0 CBOMCTBA 05b30833-2ed2-445b-b4ae-
823f126b73d0
https://lesson.academy-

43 Tpa"ckpunus — MaTpUYHBIN content.myschool.edu.ru/lesson/

: cuntes PHK 05b30833-2ed2-445b-bdae-
823f126b73d0
https://lesson.academy-
content.myschool.edu.ru/lesson/

44. | buocunres benka 05b30833-2ed2-445b-bdac-

823f126b73d0

45 Pemenue 3aga4 no MOJEKYJIIpHOU

' Ouonoruu

46 Perynsums akTUBHOCTH I'€HOB Yy

' MPOKapUOT

47. Peryssinys akTUBHOCTU I'€HOB Yy




JYKapHOT

Bupycsel — HekieTouHble (POpMBI

https://lesson.academy-

48. 5 content.myschool.edu.ru/lesson/
KUSHI M OOJTMTaTHBIC HApASHTLI eb33fad3-8d72-4¢0b-bbc5-4c86¢312fb15
Bupychsbie 3a005eBanms 4eoBeKa,

KHBOTHBIX, PACTEHHIA https://lesson.academy-
49. 0 ’ 5 ' C content.myschool.edu.ru/lesson/
PaKTHICCKaA paboTa «LO31aHNC eb33fad3-8d72-4e0b-bbcS5-4c86e312fb15
MOJIEJIA BUPYyCay
O06o01IeHre U CUCTEMaTH3 AU
50 3HaHui 1o teme «HacnencrrenHas
' nH(pOopMaIs U peanu3anus e€ B
KJIETKE»
https://lesson.academy-
. content.myschool.edu.ru/

51| KACTOUHEIR WHII 1 ero nepHozp! lesson/a494c3cb-b7c7-4815-b7al-

155¢7245fdbf

52. Marpuusnsiii cuares JJHK
XpOMOCOMBI. XpOMOCOMHBIH

53 Habop kieTku. JlaboparopHas

' pabora «l3ydeHne XxpoMocoM Ha
TOTOBBIX MUKpOITpENapaTax»
https://lesson.academy-
54 Tenenue Krerkn. Mutos content.myschool.edu.ru/
’ ’ lesson/a494¢3cb-b7¢7-4815-b7al-
155¢7245fdbf
Kapnokunes n nuToknHes.
buosiornyeckoe 3HaueHHE MUTO3A. https://lesson.academy-
55 JlabopaTopHas pabota content.myschool.edu.ru/
’ «Ha6J'H'O,Z[eHI/Ie MHUTO3a B KJIETKax lesson/a494¢3cb-b7¢7-4815-b7al-
KOHYHMKa KOpEIIKa JiyKa (Ha 155¢7245fdbf
TOTOBBIX MUKpOTIperapaTax)»
56 Perysiiust ’KM3HEHHOTO IUKJIA
' KJIETKU
https://lesson.academy-
content.myschool.edu.ru/
>7. | OpraHusm Kak equHOC Lenoe lesson/f6d39de3-49b3-415f-a6de-
b61e1484b48f
Tkanu pacrenuii. JlaGoparopHas https:// lesson;‘caldegqy' /
o content.myschool.edu.ru

58. | padora «syuenne Tranei lesson/f6d39de3-49b3-415-a6de-
pacTeHun» b61e1484b48f

59. Tkanu kuBOTHBIX. JlTaGopaTtopHast https://lesson.academy-

pabota «M3yyeHue Tkanen
KHUBOTHBIX»

content.myschool.edu.ru/
lesson/f6d39de3-49b3-415f-a6de-




b61e1484b48f

60.

Oprasbl ¥ CHCTEMBI OPTaHOB.
JlaGoparopHas pabota «3yueHue
OpTaHOB IIBETKOBOT'O PACTEHHS»

https://lesson.academy-
content.myschool.edu.ru/
lesson/f6d39de3-49b3-415f-a6de-
b61e1484b48f

61.

Omnopa Tena opraHu3MoB

https://lesson.academy-
content.myschool.edu.ru/
lesson/f6d39de3-49b3-415f-a6de-
b61e1484b48f

62.

JIBr>KeHuEe OpraHu3MoB

https://lesson.academy-
content.myschool.edu.ru/
lesson/f6d39de3-49b3-415f-a6de-
b61e1484b48f

63.

[Iuranue opranu3smMoB

https://lesson.academy-
content.myschool.edu.ru/
lesson/f6d39de3-49b3-415f-a6de-
b61e1484b48f

64.

IIuTanve NO3BOHOYHBIX
KUBOTHBIX. [IniieBapuTensHas
cHUCTEMa YeJIOBEKA

https://lesson.academy-
content.myschool.edu.ru/
lesson/f6d39de3-49b3-415f-a6de-
b61e1484b48f

65.

JIpIXaHue OpraHu3MoB

https://lesson.academy-
content.myschool.edu.ru/
lesson/f6d39de3-49b3-415f-a6de-
b61e1484b48f

66.

I[LIX&HI/IG IIO3BOHOYHBIX )XMBOTHBIX
1 9CJIOBCKa

https://lesson.academy-
content.myschool.edu.ru/
lesson/f6d39de3-49b3-415f-a6de-
b61e1484b48f

67.

TpaHcnopT BemECTB y
opranusmoB. KpoBooOparienue

https://lesson.academy-
content.myschool.edu.ru/
lesson/f6d39de3-49b3-415f-a6de-
b61e1484b48f

68.

KposeHocHas cucrema
II0O3BOHOYHBIX )XKMBOTHBIX U
YeJI0BEKa

https://lesson.academy-
content.myschool.edu.ru/
lesson/f6d39de3-49b3-415f-a6de-
b61e1484b48f

69.

Beiaenenue y opranu3smMoB

https://lesson.academy-
content.myschool.edu.ru/
lesson/f6d39de3-49b3-415f-a6de-
b61e1484b48f

70.

3amuTa OpraHu3MoB

https://lesson.academy-
content.myschool.edu.ru/
lesson/f6d39de3-49b3-415f-a6de-
b61e1484b48f

71.

NMMyHHas cuctema 4eoBeka

https://lesson.academy-
content.myschool.edu.ru/
lesson/f6d39de3-49b3-415f-a6de-




b61e1484b48f

Paznpaxumocts u pediekropHas

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

72 eryJIAus V OpraHu3MoB lesson/f6d39de3-49b3-415f-a6de-
peryanusa y op
b61e¢1484b48f
https://lesson.academy-

73 I'ymopasnbnas perymsanus y content.myschool.edu.ru/

) OpraHu3MoOB lesson/f6d39de3-49b3-415f-a6de-
b61e1484b48f
https://lesson.academy-

74. @OopMBI pa3MHOKEHHSI OPTaHU3MOB content.myschool.edu.ru/lesson/
99d9a91a-3f8e-49cb-bce4-3a2f5¢634110
https://lesson.academy-

75 [TonoBoe pazmHoxxkeHue. Meiios. content.myschool.edu.ru/

) CTaI[I/II/I Menos3a lesson/0f5f2936-e558-48d1-8691f-
eablc182d9b8

bronorudeckuii CMBICI MeH03a U https://lesson.academy-

76 TOJIOBOTO Ipouecca. Meno3 u ero content.myschool.edu.ru/

) MECTO B )KU3HECHHOM IIUKJIC lesson/0f5f2936-¢558-48d1-8691-
OPraHH3MOB eablc182d9b8
I'amerorenes. O6pa3oBanue u
Pa3BUTHC TIOJIOBBIX KICTOK Y https://lesson.academy-

77 *KUBOTHBIX. JlabopaTopHas paborta content.myschool.edu.ru/

) «I/IqueHHe CTPOCHMUS TTOJIOBBIX lesson/0f5£2936-¢558-48d1-8691-
KJIETOK Ha TOTOBBIX eablc182d9b8
MHUKpoIpenapaTrax»

https://lesson.academy-

73 O11010TBOPEHUE Y TAPTEHOTEHE3 content.myschool.edu.ru/lesson/

) Y )KUBOTHBIX 44d23e03-5225-4¢6f-a455-
559¢9d843db9

OMOpHOHAIBHOE Pa3BUTHE
KUBOTHBIX. [IpakTryeckas pabora https:// lessonfcalde;ny' /
content.myschool.edu.ru

79. «BHﬁBnemile MPU3HAKOB CXOJCTBA lesson/c08 1 bbd7-bS46-42ec-9bbo-

3apOAbIIICH ITO3BOHOYHBIX c0ff9388e41d
JKUBOTHBIX»
https://lesson.academy-
content.myschool.edu.ru/

80. | PocT n pasBuTHE KMBOTHEIX lesson/c081bbd7-b846-42ec-9bb9-

c0ff9388e41d
PasMHOxeHMe u pa3BuTHE
pactenmuii. [amMeToQut 1 https://lesson.academy-

31 criopod Pa3MHOKCHIE content.myschool.edu.ru/lesson/

‘ TOPOMHT. FaSMHOMKCHHC 1 44d23¢03-5225-4¢6f-a455-
pPa3BUTHE BOJOPOCIEN U BBICIINX 559¢9d843db9
CIIOPOBBIX PACTCHUM

82. Pa3sMHOXEHHE U Pa3BUTHE https://lesson.academy-




CEMEHHBIX PACTCHHIA.
JlaGopartopHas pabota «CtpoeHue
OpPraHOB Pa3MHOXKEHUS BBICHIMX
pacTeHU»

content.myschool.edu.ru/lesson/
44d23e03-5225-4e6f-a455-
559¢9d843db9

O00011IeHrEe U cUCTEMAaTH3 Al

83. 3HaHWi 10 TeMe «Pa3mMHOXeHne
Pa3sBUTHUC OPIraHU3MOB»
https://lesson.academy-
I/ICTOpI/IH CTAaHOBJICHHUA U pa3BUTUIA
84. content.myschool.edu.ru/lesson/
TCHETHKH Kak HayKH 8088b7fa-1bac-4c85-9905-a91d41ed37f8
OCHOBHBIEC TTOHSTHS ¥ CUMBOJIBI
https://lesson.academy-
reHetuku. Jlabopatopnas pabora
85. 6 content.myschool.edu.ru/lesson/
«Jlposouina Kax 06beKT 8088b7fa-1bac-4c85-9905-a91d41ed37f8
TeHETUYECKUX UCCIICIOBAHUIN
https://lesson.academy-
86. MeToIbl TeHETUKHT content.myschool.edu.ru/lesson/
8088b7fa-1bac-4c85-9905-a91d41ed3718
MOHOTHOPHIHOE CKPEIUBAHUE.
I https://lesson.academy-
pakTHueckas pabota «M3yuenue
87. 5 content.myschool.edu.ru/lesson/
Pe3yIbTaTOB MOHOTHOPUIHOTO da2765¢cd-a327-4526-bef3-Tecc1e3cd9cd
CKPELIMBAHUSA Y JPO30(PUIIB»
I https://lesson.academy-
OJIHOC€ U HCIIOJIHOEC
88. content.myschool.edu.ru/lesson/
AOMHHHpOBAHHC da2765cd-a327-4526-bef3-7eccle3cd9cd
29 AJNTrOpUTM pelIeHHs 3a1a4 110
' r€HETHKE
90 Pemenue 3amau Ha
' MOHOTUOPHIHOE CKpEIIUBAHUE
91. AHanM3upyolee CKpenMBaHue
9 Pemenue 3agaq Ha
' aHATM3UPYIOIIee CKPEIIMBAHNE
JurubpuiHoe CKpelrBaHue. https://lesson.academy-
93 [IpakTuueckas padota «3ydenne content.myschool.edu.ru/lesson/
CKpELIMBaHKsA Y IPO30(DHIBI» 1dd5857cf5bf
94 Pemenue 3anau Ha AuruOpuaHOE
' CKpeIlMBaHue
https://lesson.academy-
95 CrenyieHHOE HaclieIOBaHHUE content.myschool.edu.ru/
) MPU3HAKOB lesson/a3431d82-087f-46fe-a5a8-
eca3491d454a
96. Pemrenue 3amau Ha crierieHHOE




HACJI€A0BAaHUC IIPU3HAKOB

XpOMOCOMHas1 TEOPUS

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

97. HACJIEICTBEHHOCTHU lesson/a3431d82-087f-46fe-a5a8-
eca3491d454a
https://lesson.academy-

98 r content.myschool.edu.ru/

’ CHCTHKA Toa lesson/f9e74bbf-4477-4452-b5al -
3f990¢947800

99. Pemrenue 3a1ay Ha TEHETHKY TI0J1a

100 MHo0KeCTBEHHOE ACUCTBUE U

" | B3aMMOJEICTBHE I€HOB

101 Pemenune 3a7a4 Ha MHOJKECTBEHHOE

) NEeWCTBHE U B3aMOJIEHCTBHE T'€HOB

102 B3anMoelicTBue HealIeIbHBIX

) reHoB. KommieMeHTapHOCTh

Pemmenue 3agad Ha

103. | koMIUIEMEHTapHOE

B3aUMOJIEVICTBUE I'€HOB

104 BsanmopeiicTBiie HealIEIbHBIX

" | reHos. Dnucras

105. Pemenne 3amau Ha dniUcTa3

106 B3anMoelicTBue HealIeIbHBIX

) reHoB. [Tonmumepus

107. | Pemienue 3a1a4y Ha NOJIUMEPUIO

Pemenue 3amau no reme
108. | «3akoHOMEpPHOCTH
HACJIEICTBEHHOCTH)
O00011IeHNE U CUCTEMATH3 AU
109. | 3HaHWM MO TeMe «3aKOHOMEPHOCTH
HacJIeICTBEHHOCTH
https://lesson.academy-

110 M3meHunBOCTh TPU3HAKOB. BU b content.myschool.edu.ru/

) H3MEHYUBOCTH lesson/e1564a9¢-0f9¢-4060-abd6-
435067cec14d
https://lesson.academy-
content.myschool.edu.ru/

111. MoaudukanroHHass ©3MEHYUBOCTh lesson/e1564a9¢-09¢-4060-abd6-
435067cec14d

112. | JlabopaTopHas paboTa

«MccnenoBanne 3aKOHOMEPHOCTEN
MOTU(DUKAITMOHHOU




n3MeHuuBoCTH. [locTpoeHue
BapHAIMOHHOTO psifa U
BApUAIIMOHHON KPUBOII»

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

113. Hacnencrsennas n3MeHYNBOCTE lesson/e1564a9¢-09¢-4060-abd6-
435067cecl4d
https://lesson.academy-

114 MyTanuoHHass "3MEHYNBOCTb. content.myschool.edu.ru/

) FeHHBIe u XpOMOCOMHBIe MYTaHI/II/I lesson/e1564a9¢-0f9¢c-4060-abd6-

435067cecl4d
MyTauroHHasi U3MEHYHUBOCTb.
T eHOMHbIE MyTaLHH. https://lesson.academy-

115 IIpaxkTuueckas padora «MyTamuu content.myschool.edu.ru/

' p p «lyranuny lesson/e1564a9¢-09¢-4060-abd6-
Ap0o30(HIIbI (HAa TOTOBBIX 435067cecl4d
MHKpOIIpenaparax )

https://lesson.academy-

116 3aKOHOMEPHOCTH MYTAaI[HIOHHOTO content.myschool.edu.ru/

’ nporecca lesson/e1564a9¢-0f9¢-4060-abd6-

435067cecl4d
O06o001IeHre U CUCTEMATH3AIUS
117. | 3HaHM MO TeMe «3aKOHOMEPHOCTH
H3MCHYHBOCTH)

118. | T'eHom 4dermoBeka
https://lesson.academy-

119 MeTobl N3ydYeHUs TeHETUKA content.myschool.edu.ru/lesson/

) yeJjioBeKa 143bcb4£-232b-4e0c-84a7-

7b6b48306d6b
[IpakTrueckas pabora
120. «CocTaBlicHUC U aHAIIN3
POAOCIOBHOW
https://lesson.academy-

11 Hacaencrsennsie 3a001eBanns content.myschool.edu.ru/lesson/

) yeJloBeKa 143bcb4f-232b-4¢0c-84a7-

7b6b48306d6b
https://lesson.academy-

122 3HauyeHNEe TeHETUKHU IS content.myschool.edu.ru/lesson/

" | mMemMUMHBI 143bcb4f-232b-4e0c-84a7-

7b6b48306d6b
OCHOBHBIE TTOHITHUS CEICKIUH. https://lesson.academy-
JlaboparopHas padota «3ydenune content.myschool.edu.ru/lesson/

123. .

COPTOB KYJbTYPHBIX PACTCHHU U 86acad55-2279-4152-a48a-
HOPOJI IOMAIITHUX JKUBOTHBIX) 840d20ce0270
124. | MHckyccTBeHHBI 0TOOD https://lesson.academy-

content.myschool.edu.ru/lesson/




86acad55-2279-4152-a48a-
840d20ce0270

OKCIepUMEHTAIIbHBIN MyTareHes.

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

125. HOJ’IyLICHI/IC OJIAILJIOUIOB 86acad55-2279-4152-a48a-
840d20ce0270
BryTpusunosas rubpuausanus. https://lesson.academy-

126 I'eteposuc. JlabopaTopHas paborta content.myschool.edu.ru/lesson/

" | «M3y4eHue METONOB CENEKIIUH 86acad55-2279-4152-a48a-
paCTeHHfI>> 840d20ce0270
OT/anEHHas rHOPH N3 https://lesson.academy-

127 I 6 I content.myschool.edu.ru/lesson/

) paKTMqveCKa;I pabota «IIpuBuBKa 86acadS5.2279-4157-a48.
pacTeHUn» 840d20ce0270
bruoTtexHoNOTHS KaK HayKa U
OTpaciTh MPOM3BOACTBA https://lesson.academy-

128. ' content.myschool.edu.ru/lesson/
Jlabopatopnas pabota «/syuenne 133b0166-fc35-4a91-a264-14aace2£5897
00BEKTOB OMOTEXHOJIOT UM
MuxkpoOuonorndyeckas

https://lesson.academy-
texnonorus. [Ipaktuyeckast padbota

129. content.myschool.edu.ru/lesson/
«IlomyeHne MONOTHOKACIEIX 133b0166-fc35-4a91-a264-14aace2£5897
MIPOIYKTOBY
K https://lesson.academy-

JIETOYHAsT TEXHOJIOTHS U

130. content.myschool.edu.ru/lesson/
MHKCHEpHA 133b0166-fc35-4a91-a264-14aace2£5897
XPOMOCOMHasI M reHHast https://lesson.academy-

131. content.myschool.edu.ru/lesson/
MHKCHEPHA 133b0166-fc35-4a91-a264-14aace2£5897

https://lesson.academy-

132. MenuiuHCcKHe OMOTEXHOJIOTUN content.myschool.edu.ru/lesson/

133b0166-fc35-4a91-a264-14aaee2f5897
O06001IeHre U CUCTEMATH3 AU

133 3HaHUH 10 TeMaM «CeleKIust

" | opranusmoB», «BHOTEXHOIOIHS U
CHHTETHYECKAST OMOJIOTHS

https://lesson.academy-

134 O06o061IeHNEe U CUCTeMaTH3aITUS content.myschool.edu.ru/lesson/

| 3uauwmit o Bcemy Kypcy 10 kimacca 387b2669-fa96-450b-bd73-

le7a543ee995
KonTponbHast pabora 1o utoram

135. | yueOHoro roga (mpoMexyToyHast
aTTecTaius)

136 AHanu3 KOHTPOJIBHOH paboTHI.

PaGora Hag ommoOkamu




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136




11 KVIACC

Ne
/ Tema VDoKa Koanuyectn JJIeKTpOHHbIE N (poBbHIE
n M K
M 0 4YacoB o0pa3oBaTesibHbIE PeCypChl
n
1 XuUMHUYEcKasi OpraHUu3anusl KIETKH. 1
' Crtpoenue U GyHKIIUN KICTKH
OOMeH BelecTB U MPEeBpaIlCHIe 1
2. SHEpruu B KieTke. JKu3HEeHHbIN
IIUKJT KJIETKH
PasmHOxeHMe U pa3BuTHE 1
3 OpraHu3MOB. 3aKOHOMEPHOCTH
' HACJIECTBEHHOCTHU U
M3MEHYMBOCTHU
4 T'eneTnka uenoseka. Cenexus 1
' OpPraHU3MOB M OMOTEXHOJIOTHUS
3aposKAeHHE SBOJFOIIMOHHBIX 1 https://lesson.academy-
5 [pPECTABICHNUIT content.myschool.edu.ru/lesson/
) 08680ea9-24b5-4073-9¢88-
78991a88f00c
[IepBrie 3BONOLMOHHBIE 1 https://lesson.academy-
6 KOHLIEMLIMH content.myschool.edu.ru/lesson/
) 08680ea9-24b5-4073-9¢88-
78991a88f00c
[Ipeanochuiku BO3SHUKHOBEHHUS 1 https://lesson.academy-
7. JApBHHH3MA content.myschool.edu.ru/lesson/
dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
Hayunas nesrensnocts Y. 1 https://lesson.academy-
8. JlapBuHa content.myschool.edu.ru/lesson/
dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
DBOJIIONHS KYJIBTYPHBIX (hOpM 1 https://lesson.academy-
9. opranu3mos (ro U. Jlapsury) content.myschool.edu.ru/lesson/
dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
DBoIMIOIHS BUJIOB B Ipupo/e (1o 1 https://lesson.academy-
10. Y. Jlapsuny) content.myschool.edu.ru/lesson/
dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
1 PasButre 3BOIIOLMOHHON TEOPUHU 1
' Y. Tapsuna
CuHTeTHuYEeCcKas TEOpHUs IBOJIIOLMH 1 https://lesson.academy-
12 content.myschool.edu.ru/
) lesson/7a22c0f1-1169-4450-8585-
b2ad01be75af
13. O0001IeHrEe U cUCTEMAaTH3alIUS 1

3HAHUM 110 TEME ((3ap0)K,Z[eHI/IC n
Pa3BUTHUC SBOJTOINMOHHBIX




MPEACTABICHUI B OMOJIOTHID)

DTarbl HBOIIOIIMOHHOTO TpOoIecca:
MHUKPO3BOJIIOLUS U
Makpo3Boronus. JJaboparopHas

https://lesson.academy-
content.myschool.edu.ru/lesson/
85e9b260-0018-458a-9¢76-

14. 286103¢5af16
pabora «BrlsBiieHHE
W3MEHYHBOCTH Y 0COOEH OTHOTO
BUJIa»
[Monmynsums — 35eMeHTapHas https://lesson.academy-
15 eIMHUIA YBOTIOIUH content.myschool.edu.ru/
’ lesson/al56d7a4-2580-4f23-a777-
188444dal1572
16 3aKOH '€HETHYECKOTO PaBHOBECHSI
' JIx. Xapau, B. BaitaGepra
JBrxymue cuibl (pakTopsl) https://lesson.academy-
IBONIOLHH. MYTaIlHOHHBIIH content.myschool.edu.ru/lesson/
17 HPOIECC i KOMOHHATHBHAS 923cbdce-4ef1-4295-b67f-e268ad583c02
U3MEHYUBOCTH. [lomynsuroHHbIE
BOJIHBI U JIpeti() TeHOB
JiBmokytiue cuibl (haKkTophl) https://lesson.academy-
18. sBosrormH. Murparms. U3omsmms content.myschool.edu.ru/lesson/
923cbdce-4ef1-4295-b67f-e268ad583¢02
19 BopnrOa 3a cymecTtBoBaHue u eé
' (bopmBI
EcTecTBenHsbIit 0TOOD https://lesson.academy-
20. content.myschool.edu.ru/lesson/
304a891f-8df8-4b19-9753-8{3275cac0f6
®opMBI €CTECTBEHHOTO 0TO0Pa https://lesson.academy-
21. content.myschool.edu.ru/lesson/
304a891f-8df8-4b19-9753-8{3275cac0f6
ITprcnoco0IeHHOCT OPraHU3MOB https://lesson.academy-
2 content.myschool.edu.ru/
' lesson/4b606f7{-48be-4b4b-a371-
6€90263cb659
[Ipumepsl MPUCTIOCOOICHHOCTH https://lesson.academy-
oprasm3MoB. JlaGopaTopHast content.myschool.edu.ru/
23 26074 « T TDHCIOCOBTCHIS lesson/4b606£7f-48be-4b4b-a371-
| P P 6690263¢b659
OpPraHu3MOB U UX OTHOCUTEIbHAs
11eTIECO00Pa3HOCTHY
Bun u ero kpurepumu. https://lesson.academy-
JIaGopatopHas pabora «CpaBHeHHe content.myschool.edu.ru/lesson/
24. BILIOB 110 MOP(OTOTHHEECKOMY 6111c6b6-69b6-421¢c-80bf-7dc48a6f511
KPUTEPHUIO»
25. Crpykrypa BUza




AJtonaTpuyeckoe https://lesson.academy-
26 BHI000pa30BaHIe content.myschool.edu.ru/
) lesson/4b60617f-48be-4b4b-a371-
6e90263cb659
Cumnatpuueckoe https://lesson.academy-
27 BHI000pa30BaHIe content.myschool.edu.ru/
) lesson/4b60617f-48be-4b4b-a371-
6€90263cb659
O0001IeHrEe U cCUCTEMATH3 AU
28. 3HaHUi 10 TeMe «MUKpO3BOIIOIUS
1 €€ pe3yJbTaThD»
79 ITaneoHTOIOrNYECKHE METOAEI
' W3YUYCHHS IBOIIOLIMHI
30 buoreorpaguyeckue MeTozb!
' W3YYEHHUS SBOJIOLUH
31 DOMOPHOIOTHYECKHE METOTBI
' W3YYEHHUS SBOJIOLUH
1 CpaBHUTENEHO-MOP(OTOTHIECKHE
' METO/Ibl U3YUYEHUS IBOTIOLNN
MonekynspHO-OMOXUMUYECKUE,
33. T€HETUYECKHE U MaTEMaTHUECKUE
METO/Ibl U3YUYEHUSI BOIIOLIUU
OCHOBHBIC HAITPABJICHUS https://lesson.academy-
34 3BOJTFOINN content.myschool.edu.ru/
) lesson/d5d4ce86-b439-4abe-b498-
ab8377cd47d4
OCHOBHBI€E IIyTH JBOJIFOLIUH. https://lesson.academy-
JIaGopaTopHas padora «H3ydyenue content.myschool.edu.ru/
35. apomMop030B 1 wHoAKANTAILi lesson/d5d4ce86-b439-4abe-b498-
POMOP® AMOANATITAtHI Y ab8377cd47d4
PaCTEHHI U YKUBOTHBIX)
@dopMbl HAIIPABJICHHO YBOJOIIMN https://lesson.academy-
36 content.myschool.edu.ru/
’ lesson/d5d4ce86-b439-4abe-b498-
ab8377cd47d4
37 OO61re 3aKOHOMEPHOCTH
' (mpaBuiIa) SBOIIOLUH
O06o001IeHre U CUCTEMaTH3 AU
38. 3HaHUM 10 TeMe «Makpo3BoTFonUs
U €€ pe3yJIbTaThD»
T'unmoressl 1 TEOPUU https://lesson.academy-
39. ROSHMKHOBCHIS JKH3HM Ha SeMIIe content.myschool.edu.ru/lesson/
54f96a99-57¢3-4914-9da0-ba9bad6f0889
40. OcHOBHBIE 3TaIbl HEOPraHUYECKOU




9BOJJIIOIINH

41. Hauasno oprannueckoi 3BOJIOIUU
47 dopmupoBaHUE HAALIAPCTB
' OpraHu3MOB
OcCHOBHBIE 3TaIlbI BOIIOIUH https://lesson.academy-
PACTUTENBHOTO MHPA. content.myschool.edu.ru/lesson/
43 INpakTHyeckas pabora «3yyeHu 429b1a0d-c3e4-4740-975-
' PAKTITECKad pabota «VIsyHerHe b1d6fd53e2c6
0COOCHHOCTEH CTPOeHUs pacTeHui
pasHBIX OTIEIIOB)
OCHOBHBIE 3TaIlbI BOIIOIUH https://lesson.academy-
JKMBOTHOTO Mupa. [IpaKTideckast content.myschool.edu.ru/lesson/
44 a601a «V3vieHn SeHHOCTCI 429b1a0d-c3e4-4740-9d75-
¢ | DAbOTA (VISYHCHHE OCODEHHOCTE bld6fds3e2c6
CTPOEHMS IO3BOHOYHBIX
JKUBOTHBIX)
VY C0XKHEHHUE KUBBIX OPraHU3MOB https://lesson.academy-
45 Ha 3eMJIe B POLECCe YBOITIOLHN content.myschool.edu.ru/lesson/
) 429b1a0d-c3e4-4740-9d75-
bld6fd53e2c6
46 Hctopus 3emin 1 MeTobI €€
' U3y4eHus
Pa3BuTHe )KU3HU B apxee https://lesson.academy-
47 content.myschool.edu.ru/lesson/
) 429b1a0d-c3e4-4740-9d75-
bld6fd53e2c6
Pa3BuTHE )KU3HH B IPOTEPO30€ https://lesson.academy-
48 content.myschool.edu.ru/lesson/
) 429b1a0d-c3e4-4740-9d75-
bld6fd53e2c6
PasBuTHE KU3HH B IAJIC030€ https://lesson.academy-
49 content.myschool.edu.ru/lesson/
) 429b1a0d-c3e4-4740-9d75-
b1d6fd53e2c6
Pa3BuTHE KU3HU B ME3030€ https://lesson.academy-
50 content.myschool.edu.ru/lesson/
) 429b1a0d-c3e4-4740-9d75-
bld6fd53e2c6
PasButHe )KU3HU B KAWHO30€ https://lesson.academy-
5 content.myschool.edu.ru/lesson/
) 429b1a0d-c3e4-4740-9d75-
bld6fd53e2c6
CoBpeMeHHasl cucTeMa https://lesson.academy-
52. OpraHMYeCcKOro MUpa content.myschool.edu.ru/lesson/
32123386-6909-40dc-9afe-eb3ec492b68c
53. OBOMIOIMS OPraHUYECKOTO MHPa https://lesson.academy-

Ha 3emiie

content.myschool.edu.ru/




lesson/9ec4c3a8-5763-40ed-b127-
2e1b849c¢4222

0O0001IeHME U cUCTEMATH3alUSA

54. 3HaHu# 1o TeMe «lIponcxoxnenue
Y pa3BUTHE KU3HU Ha 3eMiie»
55. AHTpPOIOJIOT U — HayKa O YEJIOBEKE
CraHOBJIEHUE MPE/ICTABICHUN O https://lesson.academy-
56. NPOHCX 0K IEHHU YENIOBeKa content.myschool.edu.ru/lesson/
dd16ac23-fddb-4c08-a329-6de2fal01073
TpynoBast Teopusi aHTPONIOTEHE3A
57.
®. DHrenbca
CucreMaTndecKoe MojJoKeHue https://lesson.academy-
58. YeIoBeKa content.myschool.edu.ru/lesson/
49¢6ffd1-eedf-43b2-8d0b-2f170126ffb
59. CX0aCTBO UeI0BeKa C dKUBOTHBIMH
OT1nnyus 4yenoBeka OT )KMBOTHBIX.
[Ipsamoxoxnenue. MI3meHenue
60 cTpoenus uepemna. JlaboparopHas
' pabora «M3yuenue ocoOeHHOCTEH
CTPOECHUS CKEJIETa YEJI0BEKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM
OT1imyus 4enoBeKka OT KUBOTHBIX. https://lesson.academy-
Pa3BuTHE rOJOBHOTO MO3ra U content.myschool.edu.ru/
61 BTODOM CHIHAIBHOMN CHCTEMEL lesson/4a3e94d7-80fe-4ae2-b0cb-
‘ P ‘ 607d35bebf80
CucreMaTuuecKoe U3roTOBJICHUE
opyauii
JBuxyuiue cuibl (hakTopsbl) https://lesson.academy-
62 aHTPOIIOreHe3a content.myschool.edu.ru/lesson/
) 375dd554-099¢c-409f-846a-
4c30dc63346d
OCHOBHBIE CTaJJI1 AaHTPOIIOTEHE3A! https://lesson.academy-
63 JPUOIHTEKH content.myschool.edu.ru/lesson/
) 375dd554-099¢c-409f-846a-
4c30dc63346d
[IpoToanTpon — npeamecTBEHHUK https://lesson.academy-
64 YelloBeKa content.myschool.edu.ru/lesson/
) 375dd554-099¢c-409f-846a-
4c30dc63346d
ApXaHTpon — APEBHEUILINIA https://lesson.academy-
65 YeJTOBEK content.myschool.edu.ru/lesson/
) 375dd554-099¢-409f-846a-
4c30dc63346d
66. [TaneoanTpon — APEBHUIA YEITOBEK https://lesson.academy-

content.myschool.edu.ru/lesson/
375dd554-099c-4091-846a-




4c30dc63346d

HeoanTpomn — yenoBek

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

67. COBPEMEHHOTr0 THIa
375dd554-099¢-409f-846a-
4¢30dc63346d
68 OBOJIOIMS COBPEMEHHOIO
' YeIoBEKa
YenoBeueckue pachl: BpeMsl, MECTO https://lesson.academy-
69 ¥l IIPHYAHBI BO3HUKHOBCHHUS content.myschool.edu.ru/
) lesson/6bff6946-b615-49a6-a4e9-
Sab6cae58048
EnuHcTBO UenoBeueckux pac.
70 [Ipaktuyeckas padora «M3ydyeHue
' 9KOJIOTHYECKHX aJlanTaiui
YyeJI0BeKay
71 [IpucnocoOaeHHOCTh YenoBeKa K
' pa3HbIM YCJIOBUSAM CPEJIbl
7 YenoBek Kak 4acTh MPUPOJIBI U
' ob1ecTna
O06o01eHre u cucTeMaTru3aIus
73. 3HaHu# 110 TeMe «IIpoucxoxnenue
YEJIOBEKa — AHTPOTIOTEHE3»
74 3apoxkIeHUE U PA3BUTHE IKOJIOTHHU.
) Pa3znensl 3xon0ruu
Metonst skonorun. JlabopaTtopHas
75. pabota «M3y4yeHue MeTo10B
9KOJIOTHYECKHUX MCCIIC0BAHUI)
76 3HaYeHUE IKOJIOTUYECKUX 3HAHU I
) JUISL 4eJIOBEKA
Cpezpl 0OUTaHUS] OPTraHU3MOB https://lesson.academy-
77 content.myschool.edu.ru/
’ lesson/7b5d33d5-1cfb-47db-807e-
8592819110ee
Dkosorndeckue haKToOpbl U https://lesson.academy-
78 3aKOHOMEPHOCTH HX JiCTBHS content.myschool.edu.ru/
’ lesson/7b5d33d5-1cfb-47db-807e-
8592819110ee
CBeT Kak dKOJOTHUECKHUI (PakTop. https://lesson.academy-
JlaGopaTopHas paboTa content.myschool.edu.ru/
79. 8 lesson/2fd03f94-aa0b-4d7d-8e6f-
«BpIsBIEHHE TTPUCTIOCOOTCHUI
c9becea28c0f
OPraHU3MOB K BJIMSTHUIO CBETA
80. doronepronu3M https://lesson.academy-

content.myschool.edu.ru/




lesson/2fd03f94-aa0b-4d7d-8e61-
c9becea28cOf

Temneparypa Kak 3KOJIOTHYECKUN

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

1. (haxTop
8 lesson/2fd03194-aa0b-4d7d-8e6f-
c9becea28cOf
TemmepatypHble TPUCTIOCOOICHUS https://lesson.academy-
DACTCHUIA 1 KUBOTHBIX. content.myschool.edu.ru/
TTaGopatopHas paGoTa lesson/2fd03194-aa0b-4d7d-8co6f-
82. PATOpHax p . c9becea28cOf
«BpIsIBIEHHE TTPUCTIOCOOTICHUI
OpPTraHU3MOB K BIIUSHUIO
TeMIepaTypb»
BaaXHOCTh Kak 9KOJIOTHUECKUM https://lesson.academy-
33 dakrop content.myschool.edu.ru/
) lesson/2fd03194-aa0b-4d7d-8c6f-
c9becea28c0f
[Ipucnoco0neHHOCTh pacTeHUH K
cpene obutanus. JlaboparopHast
84. pabota « AHaTOMUYECKHE
0COOEHHOCTH PAaCTEHHMH U3 pa3HbIX
MEeCT OOMTaHUS
85. ["a30BbIil U HOHHBIH COCTAB CpPEbI
26 [Tousa u penved. [loronusie u
' KJIMMaTH4YeCcKue GaKkTophl
87. [TouBa kak 3Kxosorudyeckuii paxkTop
88. buonoruueckne puTmsl
[IpucnocoGaeHust OpraHu3MOB K https://lesson.academy-
]9 CE30HHBIM M3MEHEHUSM YCIIOBHIA content.myschool.edu.ru/lesson/
05¢291¢0-7a9¢c-47f1-b47b-1fdfe35400ed
cpesbl
Xuznennslie GpopMbl pacTeHHH https://lesson.academy-
90. content.myschool.edu.ru/lesson/
05¢291¢0-7a9¢c-47f1-b47b-1fdfe35400ed
JXKuznenusle pOpMbI KUBOTHBIX https://lesson.academy-
91. content.myschool.edu.ru/lesson/
05e291c0-7a9¢-47f1-b47b-1fdfe35400ed
buoTtuueckue B3anMoI€HCTBHS. https://lesson.academy-
9. KoHKypeHLust. XUIHAYECTBO. content.myschool.edu.ru/
lesson/e24d7ba7-de89-4373-8b70-
[Tapasutusm
9771d8e0da5c
buoTtuueckue B3anMoI€HCTBHS. https://lesson.academy-
93, Myryamsm. KoMMeHcanusm. content.myschool.edu.ru/
Amencammam. Helroamism lesson/e24d7ba7-de89-4373-8b70-
‘ p 9771d8e0daSe
94. O06o001IeHre U crucTeMaTu3alus




3HaHU Mo TeMe «OpraHu3Mbl U
cpena oOuTaHUSD»

JKoyornveckas HUIIa BU/IA.
JlabopaTopHas pabota

9s.
«IIpucmnocobmenus cemsiH
pacTeHUH K pacCeICHUIO)
96 DKOJOTrM4eCKHE XapaKTEPUCTUKU
' HOMYJIALMN
97 DKoJjorudeckasi CTpykrypa
' HOMYJIALMN
08 JvHamuka nomyJssauuu u eé
' perysus
O000I11IeHNE U CUCTEMATH3aIUS
99. 3HAHUHU 110 TeMe «DKOJIOTUI BUIOB
U TIOITYJISALUAD)
Buonienos — cooOmiectBo https://lesson.academy-
OPTraHm3MOB. CTOVKTVDLL content.myschool.edu.ru/
100. 6510 eHO3A PYEIP lesson/c7c57f3a-ed3f-4459-bc73-
H 8991f6efde7b
101 CBs3u MEXKly OpraHM3MamMu B
" | OuoueHo3e
DKOJIOTHYECKHE CUCTEMBI https://lesson.academy-
102 content.myschool.edu.ru/
) lesson/d224f4ab-dcaf-4¢28-adf9-
520525b609aa
KpyroBopoT BelecTs 1 MOTOK https://lesson.academy-
103 SHEPIHH B 9KOCHUCTEMAX content.myschool.edu.ru/
’ lesson/c7c57f3a-ed3f-4459-bc73-
8991f6efdc7b
OCHOBHBIE TIOKA3aTEIH YKOCHCTEM https://lesson.academy-
104 content.myschool.edu.ru/lesson/
’ 02744494-8497-4551-9af8-
d03a5ae969¢9
CBoiicTBa OMOT€OLEHO30B U https://lesson.academy-
105 JTMHAMEKA COOOIIECTB content.myschool.edu.ru/lesson/
’ 02744494-8497-4551-9af8-
d03a5ae969¢9
ITpupoHbIE SKOCHCTEMBI. https://lesson.academy-
106 JKocucTeMa 03epa content.myschool.edu.ru/lesson/
’ 02744494-8497-4551-9af8-
d03a5ae969¢9
ITpupoHbIE SKOCHCTEMBI. https://lesson.academy-
107 JKOCHCTEMA CMELIAHHOIO JIeca content.myschool.edu.ru/lesson/

02744494-8497-4551-9af8-
d03a5ae969¢9




AHTpOHOFeHHBIe 9KOCHUCTEMBI.

https://lesson.academy-

108. | Tlpaktuueckas pabota «M3yueHue content.myschool.edu.ru/lesson/
M OTIHCAHHE YPOOIKOCHCTEMBD 6231556e-13f5-4ffe-ba2a-21a490fd5156
CTpyKTypBI U TIPOLIECCH B https://lesson.academy-

109 KOCHCTEMAX content.myschool.edu.ru/

) lesson/b73tbc29-b7a7-45d9-99fa-
10cef05e1d95
buopasznoobpasue — ocHOBa https://lesson.academy-

110. YCTOHYMBOCTH COOGILIECTB content.myschool.edu.ru/lesson/

6231556¢-13f5-4ffe-ba2a-21a490fd5156

111. buoreorieHo3n! Hame MECTHOCTH
O06o01IeHre U CUCTEMaTH3 A

112 3HAaHUH 110 TeMe « IKOJIOTHS

" | cooOuiecTB. DKOIOrMYECKHE
CHCTEMBI»
Bbuocdepa — xxuBast 000109Ka https://lesson.academy-

113 3eMiH content.myschool.edu.ru/

) lesson/1a9cc5eb-5f59-447a-93b2-
73ab470d8568
JXusoe BerecTBO O6HOCHEPHI U €T0 https://lesson.academy-

114 dyHKIHK content.myschool.edu.ru/

) lesson/1a9cc5eb-5f59-447a-93b2-
73ab470d8568
3aKOHOMEPHOCTH CYyILIECTBOBAHUS https://lesson.academy-

115 6rocheps! content.myschool.edu.ru/lesson/

) 88c47bdb-bbe6-4898-9cc2-
e7b8a2175dab

116. OCHOBHBIC OMOMBI 3eMITH
O06o061IeHNEe U CUCTeMaTH3aITUS

117. | 3uHanwmit o Teme «buochepa —
rio0abHas SKOCHCTEMa»

118. | YenoseuectBo B Onochepe 3emnu
3arpsi3HEHUE BO3IYIIHON CPEJIbI. https://lesson.academy-

119 OxpaHa BO3/yXa content.myschool.edu.ru/

) lesson/8cc24f48-8636-4a51-aa94-
126651e54ccc
3arpsi3HEHHE BOAHOM CPEIbL. https://lesson.academy-
OXpaHa BOIHBIX PECYPCOB content.myschool.edu.ru/
120. P peeyp lesson/8cc24f48-8636-4a51-aa94-
126651e54ccc
Pa3py1ienue nouBbl U U3MEHEHHUE https://lesson.academy-

121 kauMaTa. OXpaHa MOYBEHHBIX content.myschool.edu.ru/

) CCVDCOB I 3AIIITA KIIHMATa lesson/8cc24f48-8636-4a51-aa94-
peeyp m 126651e54cec

122. | AHTpoOnoreHHoe BO3/ICHCTBHUE Ha https://lesson.academy-




PaCTUTENIbHBIN U KUBOTHBIA MU

content.myschool.edu.ru/
lesson/8cc24f48-8636-4a51-aa94-
126651e54ccc

123.

OxpaHa pacTUTEIBLHOTO U
JKUBOTHOI'O MHpa

124.

Oco00 oxpaHsieMble IPUPOIHBIE
TEPPUTOPUH

125.

PannonansHOE
MIPUPOJOIIOIB30BAHUE U
YCTOMUYMBOE Pa3BUTHE

https://lesson.academy-
content.myschool.edu.ru/lesson/
dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb

126.

Cocy1iecTBOBaHHE YEIIOBEKA U
OpUPOBI

127.

PanmonanbHO€ NCHIOIB30BaHUE
HPUPOAHBIX PECYPCOB

128.

Pemenne skomorudeckux 3amad

129.

AHanu3 1 OllEHKA TII00aTBHBIX
AHTPOTIOTCHHBIX H3MEHEHHI B
ouocdepe

130.

O000I11IeHIE U CUCTEMATH3aIUS
3HAHUU 110 TeMe «YenoBek U
OKpY>KaroIlas cpejia

https://lesson.academy-
content.myschool.edu.ru/
lesson/c2ccb94a-5b5d-4b61-b56b-
cd15¢7218d52?backUrl=%2F06%2F11

131.

KonrtponsHas pabota o utoram
y4eOHOro rojia (MpoMeKyTOYHast
aTTecTarus)

132.

AHalu3 KOHTPOJIBHOH pabOTHI.
Pabora Hag ommoOkamu

133.

VYuenue Y. JlapBuHa u ero
IPUMEHEHUE 17151 0OBACHEHUS
3BOJIIOLIMNA OPTaHUYECKOI0 MHUpa

134.

OCHOBHBIE DKOJOTHUECKHUE
3aKOHOMEPHOCTH M HX
WCIIOJIb30BAHUE B TEJISIX OXPAHBI
TIPUPOJIBI

135.

3HadyeHne OMOJIOTUYECKUX 3HAHUN
JUISL YEJI0BEUECTBA

136.

[TepciekTHBBI pa3BUTHUS
COBPEMEHHOW OMOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

 buonorus. buonornyeckue cucrteMsl u mporecchl, 10 kimace/ Tepemor A.B.,
ITerpocoBa P.A., O01iecTBO ¢ orpaHu4eHHON O0TBETCTBEHHOCThIO «MOIL]
MHEMO3HM1HA»

* buonorus. buonornyeckue cucreMsl u nporiecchol, 11 kimace/ Tepemor A.B.,

[Terpocosa P.A., O6miecTBo ¢ orpaHuyeHHOM 0TBeTCTBeHHOCThIO « O]

MHEMO3HNHA»
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