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PaGouas mporpamma y4eOHOro mpeameTa yTBEpXIeHa Ha 3aceJaHuu YYEeHOTO
coBeta Jlep>kaBuHckoro juiies 16 centsaops 2024 roaa, mportokosa Nel.
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COIEPXKAHUE

IHosicHnTeILHAA 3aNMCKA, B TOM YKCIIE:

OCHOBBI pa3paboTKu paboyell mporpaMMbl  y4eOHOTO
npeameTra Ouoyorus;

oO11as XxapakTepucTuka yuyeoHoro npeamera «buonorus»;
MecTo yyebHoro npeamera «buonorus» B yueOHOM IUIaHe
OCHOBHOU 00pa30oBaTeIbHON MPOrPaMMBbl CPEIHETO OOIIEro
obOpazoBanus (nanee - OOIT COO)

Ilnanupyemble  pe3yabTaTbl  OCBOEHHMSI  y4eOHOrO
npeamera «buosorus»

Conep:xxanune yueOHoro npeamera «buosorus»
TemaTHyeckoe MNIAHMPOBAHUE Y4eOHOr0 mpeaMeTa
«buosorus»

Y4eOHO-MeTOANYECKOE M MATEePHAJIbHO-TEXHHYECKOe
o0ecmeyeHue  peaju3anuu  y4eOHOro  mpeaMera
«buosorus»

Hpuioxenus
Ipunoxenue 1. OLieHOUHBIE MAaTEpUATIbI
Hpuiaoxenue?2 KanengapHo-remarnyeckoe

IUTAHUPOBAHKE YyYeOHOTO MpeIMEeTa, Kypca
Hpuioxenue 3 JIUCT BHECEHUS] U3BMEHEHU I



1. HOACHUTEJIBHASA 3AIINCKA

VYuebublii npenmer «buonorus» yrayonéaHoro ypoBHs uzydenus (10—I11 xmaccsr)
ABIISICTCS OJHMM M3 KOMIIOHEHTOB o0Opa3zoBaTenbHOH oOmactu «EcTecTBEHHBIE HAyKW».
Cornacuo monoxenusim PI'OC COO, mnpoduibHble y4deOHBIE NpPEAMETHI, H3ydaeMble Ha
yrIyONnE€HHOM ypOBHE, SIBIAIOTCA crocoOoM muddepeHnnaniuy o0y4eHus: Ha cTapiie CTylneHH
IIKOJIBI ¥ TIPU3BAHBI 00ECTIEYNTh TPEEMCTBEHHOCTh MEX/Ly OCHOBHBIM OOIINM, CPETHUM O0IINM,
CPeIHUM CIIEUMANBHBIM M BBICHIMM O0pazoBaHHEM. B To jxe BpeMsi KaKIblii U3 ATUX y4eOHBIX
MPEIMETOB JIOJDKEH OBITh OPHUEHTHPOBAaH Ha NPUOPUTETHOE peIIeHHEe 00pa30oBaTEIbHBIX,
BOCIIMTATENIFHBIX W Pa3BUBAIONINX 33/1a4, CBA3AHHBIX ¢ MPOQGOpPHEHTAIMEH O0YyJaromuxcs
CTUMYJIMpPOBAaHHEM MHTEpeca K KOHKPETHOW O0O0JIaCTM HAaydHOTO 3HAHUS, CBS3aHHOTO
¢ 6uoJsiorue, MeTMIIUHOM, YKOJIOTHEH, IICUXOJIOTHUEH, CIIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma nma€r mpencTaBieHHe O IENH W 3a/Javyax M3Y4YeHUs ydeOHOTro mpeaMeTa
«buonorus» Ha yriyOia€HHOM ypoOBHE; OIpeneseT 00s13aTesIbHOe (MHBAPHAHTHOE) IPEIMETHOE
COJiepKaHMe, €ro CTPYKTYPHPOBAaHHE IO pa3JieliaM U TeMaM, paclpesielieHne o Kiaccam;
PEKOMEH/IyeT TIOCIIeIOBATEIBHOCTh H3YUeHHs YUeOHOTO MaTepralia ¢ yI4ETOM MEXIPEAMETHBIX
U BHYTPUIIPEJIMETHBIX CBsi3€d, JIOTUKM Y4eOHOIro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEN
oOyyaromuxcs. B mporpamme peann3oBaH NMPUHIUI TPEEMCTBEHHOCTH C H3yYeHUEM OHOJIOTHU
Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHus, Ojarojaps 4emMy IpocMaTpuBaeTcs
HANpaBJICHHOCTh Ha TMOCIEAYIONIee Pa3BUTHE OMOJOTHMYECKUX 3HAHWW, OPUCHTHPOBAHHBIX HA
(dbopMHUpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  OKOJOTHYECKOTO  MBIIUICHHUS,
MPEJCTaBICHU O 3J0POBOM 00pa3e >KU3HH, Ha BOCIHTaHHE OEPEKHOTO OTHONICHHS K
OKpYXalolel TpUpoaHON cpene. B mporpamme Takke IMOKa3aHBI BO3MOXKHOCTH Y4e€OHOTO
npenmera «buonorus» B peanuzauuu TpeboBaHui CTaHzapTa K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U NIPEIMETHBIM pe3yabTaTaM 00y4eHus U B (GOPMUPOBAHUN OCHOBHBIX BUJIOB
y4eOHO-TIO3HABATEIbHOW  JIEATEIBHOCTH  OOYyYaloIMXCS 10  OCBOEHHUIO  COJIEpXKaHMS
OMOJIOTHYECKOTO 00pa30BaHUsI Ha CTAPIIEH CTYIEHNU 0011e00pa30BaTEIBLHOM MIKOJIBI.

HopMaTuBHBIe, KOHIENTYAJIbHbIE H HHbIE OCHOBBI 1JIs1 pa3padoTKu padoueil NporpaMmal
y4eOHOro npeaMera, Kypcea:

®denepanpubiii 3ak0H PO ot 29.12.2012 Ne 273-d3 «O06 o6pazoBanun B Poccuiickoit
Oenepaunmn» (C U3MEHEHUSAMH U JIOTIOJIHEHUSIMU );

[Ipuka3z Muno6pazoBanus P® ot 17.05.2012 Ne 413 «O06 yrBepx)aeHuu (heaepaibHOTO
roCcy/lapcTBEHHOIO0 00pa30BaTeIbHOIO CTaHJIapTa cpeaHero oomero oOpasoBaHus» (C
W3MEHEHUSIMU U JOTIOJIHEHUSIMU );

[Ipukaz MunnpocBemenuss Poccun ot 23.11.2022 Ne 1014 «OO6 yTBepxaeHUU
benepanbHOl 00pa30BaTENbHOM MPOTrPaMMBI CPETHETO 00IIETr0 00pa30BaHUNY;

[IpumepHass ocHOBHast oOpaszoBaTeibHasl MporpaMma CpeaHero oOIiero oO0pa3oBaHMUS,
onobpenHol pemennem DeneparbHOTO Yy4eOHO-METOAWYECKOT0 OOBEAMHEHUS IO OO0IeMy
o0OpazoBanuto (mpoTokoa oT 28 utons 2016 1. Ne 2/16-3);

[Ipukaz MunnpocBemenuss P® ot 11 nmekabps 2020 roma Ne 712 «O BHeceHHH
U3MEHEHH B HEKoTopble (efepaabHble TOCYAapCTBEHHBbIE OOpa30BaTelIbHbIE CTaHIAPTHI
o0riero oOpa3oBaHus 10 BOIPOCAM BOCIIUTAHUS 00yUarOIIUXCS»;

ITpuka3 MunnpocsemeHustP® ot 15.03.2021 Ne 115 «O6 yrBepxnaenun Ilopsaka
OpraHu3allii ¥  OCYUIECTBICHMS  OOpa3oBaTeIbHOM  JEATENbHOCTH 1O  OCHOBHBIM
o01m1eo0pa3oBaTebHBIM MIpOrpaMMaM — 00pa3oBaTeIbHBIM MpPOrpaMMaM HayallbHOTO OOIIero,
OCHOBHOTO 00111eT0 U cpeaHero obmero oopazoBanus (pexa. or 07.10.2022);

IloctanoBnenune I'maBHOrO rocynapcTBEHHOro caHutapHoro Bpada oT 28.09.20 Ne 28
«O6 yrBepxxknennn canutapHbix npasuil CII 2.4.3648-20 «CaHUTapHO-3MHIEMHOIOTUYECKHE
TpeOOBaHUS K OpraHU3allii BOCIHUTAaHUS W OOy4YeHHS, OTIbIXa W O3J0POBICHHUS JeTed U
MOJIOJIEIKI Y,



[Tpuka3 Munnpocsemenus P® ot 06.09.2022 rona Ne804 «OO0 yTBep»KACHUU TEpEUHS
cpeactB oOy4yeHHMS W BOCIUTAHMSA, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHUSIM OOydeHUS,
HEOOXOJMMBIX IpPH OCHAIIEHUH OO0I1e00pa30BaTENbHBIX OPraHU3alMi B HENAX pealu3aluu
MEpPOINPUATHH  TOCyHapcTBeHHOM  mporpammbl  Poccuiickoit  ®depepauun  «PasButue
oOpa3oBaHUs», HANIPABICHHBIX HA COACWCTBHE CO3/IaHUIO (Co3daHMe) B CyObekTax Poccuiickoii
@enepanii  HOBBIX  (JIOTMOJHUTEIBHBIX) MECT B 00ME00pa30BaTEIbHBIX OPTraHU3AIMSIX,
MOJIEPHU3AIMI0O HWH(PACTPYKTYphl 00IIero 00pa3oBaHMs, IIKOJIBHBIX CHCTEM O0Opa3oBaHUs,
KpuTepueB ero QgopMupoBaHUS H  TpeOOBaHUN K (YHKIMOHAIHHOMY OCHAIICHUIO
0011e00pa30BaTENbHBIX OPraHU3aIHH, a TAKXKE OTPEICIICHUH HOPMAaTHBA CTOMMOCTH OCHAIICHUS
OJTHOTO MeCTa 00YJarOIIETrocs YKa3aHHBIMU CPEICTBAMH OOYUCHHS U BOCTIUTAHUY,

VYcraB YHUBEpCUTETA, JJOKAIBHBIE AKThl Y HUBEPCUTETA.

[Iporpamma HacTosimero ydeOHoro mnpenmera «buomorus» pazpaboraHa Ha OCHOBE
MpUMEpHOIl pabouell mporpamMmbl CpeaHEro oOuiero o0pa3oBaHUS MO Y4eOHOMY MpEAMETY
«buonorus» (yriyOneHHbII ypoBEeHb) s OOpa30BaTENbHBIX YUPEKJICHHUH, peaTu3yrolux
OCHOBHBIE 00pa30BaTeNIbHBIC TPOTPAMMBI CPETHETO 00IIET0 00pa30oBaHUsI.

[Iporpamma HacTosimero yaeoHoro npeaMera «buonorus» peanusyercs MpH IMOMOIIU C
HCIIOJIb30BAaHUEM CIIEAYIONINX Y4eOHO-METOIUUECKHX Pa3paboTOK (KOMILIEKCOB):

1. buonorus. buonornueckue cuctemsl u miporecchl. 10 kmacc. Y4eb. mist o0meoOpa3oBar.
yupexJieHu# (nmpo¢uibHbIi ypoBeHb) - Tepemo A.B., IlerpocoBa P.A. / M.: Muemasuna, 2020.
2. buonorus. buonornueckue cuctemsl u nporeccsl. 11 kmacce. Yued. aiis o6meoOpa3oBar.

yupexJieHu# (nmpoduibHbIi ypoBeHb) - Tepemo A.B., Ilerpocosa P.A. / M.: Muemasuna, 2020.

O0mas xapakTepucTHKa Y4eOHOro npeamMera, Kypca

Henn u | OBnageHre OO0y4alOIIMMHUCS 3HAHUSIMH O CTPYKTYpPHO-(YHKUIHOHAIBHOMN
3agaun OpraHM3allMil >KUBBIX CHCTEM pa3HOr0 paHra U NpuoOpeTeHne YMEHHH
U3y4yeHust WCIOJIb30BaTh 3TH 3HAHUA B (QOPMHUPOBAHMM HMHTEpeca K OIpenelEHHON
yueOHOro obnactu mpoecCUOHaIbHON AEATEIbHOCTH, CBSI3AHHOM ¢ OMOJOTHel, Wiu K
npeamera, BHIOOpPY  y4ueOHOTO  3aBeleHHMsS A MPOJOJDKEHUS  OMOJIOTHYECKOTrO
Kypca oOpa3oBaHusl.

JlocTmKeHHe I1eNM UW3ydeHus ydeOHoro mpeamera «buosorus» Ha
yrayOJIEHHOM YPOBHE 00CCIIEUMBACTCS PEIICHHEM CIICIYIOIINX 3a/1a4
OCBOCHHE OOYYAIOIUMHUCSA CHUCTEMbI OHOJIOTMYECKHX 3HAHHMKH: 00 OCHOBHBIX
OHMOJIOTHYECKHUX TCOPHSX, KOHICHIIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
Y TIPaBWIAX, COCTABJISIOIIMX COBPEMEHHYI0 €CTECTBCHHO-HAYYHYIO KapTHHY
MHpa; O CTPOCHHH, MHOIOOOpa3sHH M OCOOCHHOCTSX OHOJIOTMYECKHUX CHCTEM
(k1eTka, opraHu3M, NOMYJSIUs, BUJ, OMOTeo1eHo3, ouochepa);

O BBIJIAIONIUXCS OTKPBITUAX W COBPEMCHHBIX HCCIICOBAHHUSAX B OHMOJIOTHH;
O3HAKOMJICHHE OOYYaIOMIMXCSl C METOJaMU TIO3HAHUS JKUBOM TPUPOJIBI:
HCCIICIOBATEILCKUMU ~ METOJaMU  OMOJIOTMYECKHX HAayK (MOJICKYJISIPHOM
1 KJICTOYHOW OHOJIOTHH, SMOPHOJIOIMH | OHOJOTHU PAa3BUTHS, T'CHETHKH
U CEIICKIIUHM, OMOTEXHOJOTHMH W CHHTCTUYECKOM OMOJIOTUH, ITaICOHTOJIOTHH,
9KOJIOTHH); METOJaMU  CaMOCTOSTEIBHOTO MPOBEIEHUS OUOJIOTUYECKUX
WCCIEeIOBAaHUN B TabopaTopuu U B mpupojae (HaOmioJeHue, HW3MepeHue,
9KCIIEPUMEHT, MOICTTUPOBAHUE);

OBJaJicHUE  OOyYaroIMMHKCS ~ YMEHUSIMHU:  CaMOCTOSTEIbHO  HAaXOIUTh,
aHAJIM3UPOBATh U UCHOIB30BaTh OMOJOTHYECKYI0 HH(POPMAIIHIO; TTOJIE30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH U CHMBOJIMKOW; YCTAHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OWOJIOTMM M COIHUATBHO-DKOHOMUYECKUMH M JKOJIOTUYECKUMU
npo0ieMaMy 4eJI0BEUeCTBA; OICHUBATH MOCIEACTBUS CBOCH NEATEIHHOCTH TO
OTHOIICHHUIO K OKpYKalolIell MPUPOJHON cpenie, COOCTBEHHOMY 370POBBIO U
3I0POBBI0  OKPYXKAIONIUX JIOJei; 00OCHOBBIBATH U COONIONATH  MEPHI
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npo(MITaKTUKKA MH(PEKINOHHBIX 3a00JIEBaHMIA, IPaBHUiIa MMOBEICHHS B TPUPOIC

"u o0ecrieyeHus 0€301aCHOCTH COOCTBEHHOU JKU3HEIESITENBHOCTHA
B UpPE3BBIYAMHBIX CUTyallUsIX IPUPOJHOIO U TEXHOTEHHOI'O  XapakrTepa;
XapaKTepUu30BaTh  COBPEMEHHbBIC peiieHUsT  OMOJIOTHYECKUX  3ajad,

MO/IETTUPOBAHUS OUOJIOTHYECKUX OOBEKTOB U MPOIECCOB;

BOCIIUTaHHE Yy OOyYArOMMXCS LEHHOCTHOTO OTHOIICHUS K KMBOW TPHUPOJIE
BIEJIOM MK OTACIbHBIM €€ O0OBeKTaM | SIBICHUSIM; (OPMHPOBAHUE
9KOJIOTUYECKOHM, T€HETUYECKON I'PaMOTHOCTH, OOMIEH KyJIbTYpHl MMOBEICHUS B
MPHUPOJIC; MHTETPALNN €CTECTBEHHOHAYYHBIX 3HAHUA;

npuobpereHne  OOy4arONUMHUCS ~ KOMIIETEHTHOCTH B paIlMOHAJILHOM
MIPUPOJIOTIONIF30BAHUM (COOIOACHNE TPABWII MOBEACHUS B TPUPOIE, OXPaHBI
BHJIOB, JKOCHUCTEM, Ouocdepsl), COXpaHEHHU COOCTBEHHOTO 3J0POBbI U
3I0pOBbsSI  OKpYyXKarolMX JroAed  (coOmoaeHuss Mep  Npo(UIaKTUKU
3a00JIEBaHUH, oOecrieueHue 0€30IIaCHOCTH  JKM3HEIEATEIILHOCTH B
Ype3BBIYaHBIX CHTYaIlUSX TMPUPOJHOTO W TEXHOT'CHHOTO XapakTepa) Ha
OCHOBE HCIOJIb30BaHUS OMOJIOTMYECKUX 3HAHUM M yMEHHUH B TOBCEIHEBHOU
KHU3HU;

CO3JaHME  yCJIOBUM  JUIsI ~ OCO3HAHHOTO  BbIOOpa  OOydaroIUMUCS
VHIWBUIyaTbHOM 00pa3zoBaTenbHON TPaeKTOPHH, crocoOcTByrOMIEH
MOCIIEAYIOMEMY TMPO(PECCHOHATBHOMY CaMOOTIPEICICHNI0, B  COOTBETCTBHUH
C MHJIVBU/IyaJIbHBIMI HHTEPECAMH U IOTPEOHOCTSIMH PETHOHA.

MesknpeaMeTH
ble CBSI3HU

[Ipenmer (Ha3Banue Tembl) | buonornyeckoe conepkanue

Xumus: Yraesoapl. | OyHKIMA, CTPOCHHE, 3HAYCHHE
Knaccudukanus yriaeBogoB. | yriaeBOJIOB.
Kpaxman u nemmonosa kak | MoHOcaxapH/Ibl. Jucaxapupl.

Ouonornyeckue noiauMepsl. | Omurocaxapuasl. [Tomucaxapuibl.
AMWHOKHCIOTEI ¥ O€Nku. | DyHKIUA Kpaxmalna M LEeJUTIOI03bL.
buonornueckne  QyHKIMH | MeCTOHAXO0XKIEHUS B KIETKE.

OeTKOB. Ctpoenue, 3HaYeHNEe OEIKOB.
CrpowuTtenbHas, KaTaJInTHYESCKasl,
PETYISATOPHAS, COKPATUTENIbHAS U T.JI.

Oxonorusi:  Okosiorust  — | KoHKypeHIusi. XUIIHAYECTBO.

KOMILJIEKC HayK o | ITapazutuzm. CumOM03.

B3aMMOOTHOIIEHUSIX 3arps3HeHUSI. IlocnenctBus

OPraHU3MOB C OKPYKAIOIIEH | aHTPOIOTCHHBIX (PaKTOPOB.

cpenoil.

BzaumooTHOIIEHHS

YeloBeKa C OKpYyKaromen

cpenoit

HNuTerpanmusa ¢
BHEYPOUYHOM
AEATeJbHOCTD
10, B TOM YHCJIe
NPOEKTHOM

YueOupiii  mpenmer — «buonorus» — MHTETpUPOBAH € KypcoMm
JOTIOTHUTENBHOTO 00pazoBaHus «OCHOBBI MHUKPOOUOJIOTUNY», «XUMUSL:
MpOCTO O CHOXHOM», «Opranusm denoBeka: oT A g0 S» B koTOpom
yUYaIIUMCsl MOTYT OBITh MPEII0KEeHbl TEMBI MPOEKTOB B paMKax MpPeIMETHOU
obnactu «EcTecTBEHHbIE HAYKH.

BrimonHeHHbIE yYalIUMUCA WHAWBHUAYAIbHBIE W TPYIIOBBIE MPOEKTHI
MOTYT OBITH MPEACTaBICHbl HAa KOH(PEPEHUHUAX M KOHKYpCax pazIuYHOTO
ypoBHs («MexayHapoaHble 00pazoBaTeNbHBIE AMCTAHIIMOHHBIE KOHKYPCHI
«Onummmcy, «MexperuoHanpHas MHOTOTIPO(UITbHAS OJIUMITHATA
IIKOJILHUKOBY, «Bcepoccuiickast oMMITiaza MKOJIbHUKOBY).

OOyyaromuecs TPUHUMAIOT YYacTHE B JIETKOATIETHYECKOM Kpocce
«JlepkaBUHCKAsT MUJIISD)




«/lepkaBuHCKass JbDKH», B IlepBeHCTBE yHUBEpcUTETa II0 ITYJIEBOU
cTpenb0e B paMKax BHYTPUBY30BcKoi CriapTakuaisl U Jp.

Mecto yueOHOro npeamera B yueonom miane OOII COO

VYueOuniii npeamer «buosorus» B yue6HoMm minaHe OOIl COO sBusercs
00s3aTeNbHBIM YU€OHBIM IPEIMETOM 00yHarOIINXCS.

O6BeM yueOHOro mpeMeTa U pacipeieiCHUE ero
1o rojaam (kjiaccam) oOy4eHHUsI

T'on OO111e€ KOTHYECTBO YaCOB HenenbHast Harpy3ka B yacax
oOy4deHHsI/KIacc

1ron/10 kacc 136 4

2 rox/11 kiacc 136 4

Onenka pesynbratoB ocBoenuss OOIl COO mno yueOHOMY MpeaMeTy
«buonorus» MPOBOAUTCA B COOTBETCTBUM C MyHKTOM «CHcTeMa OIEHKH
JOCTKEHUSI TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI OCHOBHOW 0Opa3oBaTEIbHOM
mporpaMMbl cpeaHero oomiero obpaszoBaHus» 1meneBoro pasuaena OOIT COO wu
«lTomoxkeHneM O TEKyHIEM KOHTPOJIE YCIEBAEMOCTH H MPOMEKYTOUYHOH
aTTecTalMy OOydYaromMXCcs MO OCHOBHOM 00pa3oBaTelbHON MpOrpaMMme CpeaHero
obmero obpazoBanus B @DPIBOY BO «TamO0o0BCkHMil rocynapcTBEHHBIH
yHuBepcutetr uMenu ['.P. JlepkaBunay.

@opMbI KOHTPOJISL M OLICHKM 3HAHWM M YMEHHUM B paMKax MPOMENKYTOUYHOU
aTTectanuu onpeaensaoTcs yueoHsiM mmanom OOIT COO.

JIeMOHCTpallMOHHbIE BapUAHTBl KOHTPOJIbHO-U3MEPUTEIIBHBIX U OLIEHOYHBIX
MAaTEPUAIOB IIPUBEACHBI B IPWIOKEHUHU | K JAHHOU MPOrpaMMe.




2. IINIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHUA YYEBHOI'O
INPEIMETA, KYPCA
Obpa3zoBarenb [1nanupyemble pe3yiabTaThl Paznen(s1)/
HBIC YpoBeHb OCBOEHHUS riaBa(bl) W/um
pe3ynbTaThl, B Tema(bl)
T.4. C y4eTOM yueOHOro
paboueit npeaMera/Kypea
IPOrpaMMBbI
BOCIIMTaHUS
JInyHOCTHBIE Tema 1.

1. I'paxaaHCcKOro BOCIMTAHUSA: buonorus xak

HayKa

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIUKA 00y4ar0IIerocs
KaK aKTMBHOTO W OTBETCTBEHHOI'O YJIEHAa POCCHIICKOTro
o0111ecTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH,
yBa)K€HHE 3aKOHA U MPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM AEATENBHOCTH MPH
CO3JaHMM YYEOHBIX IMPOEKTOB, PEUICHUH YYeOHBIX H
MO3HABATEIbHBIX 337a4, BBIINOJHEHUH OHWOJIOTHYECKUX
9KCIIEPUMEHTOB;

CIOCOOHOCTh ~ OTIPEACIIATH
OTHOLIEHHUIO K SIBJICHUSM
OOBACHATH €€,

YMEHHME YYHMTHIBaTh B CBOUX JEHCTBUAX HEOOXOIUMOCTH
KOHCTPYKTUBHOTO B3aUMOJICHCTBUSA JIIOJEH C pa3HbIMU
yOeXACHUSIMH, KyJIbTYpPHBIMU LIEHHOCTSIMHU u
COLIMAJIbHBIM IIOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOI'O

COOCTBEHHYIO TO3HIIMIO  TIO
COBPEMEHHON KU3HU U

BBIITIOJIHCHUA yLIe6HI)IX, IIO3HAaBaTCIbHBIX u
HCCICA0BATCIIbCKUX 3aaa4, YBAXUTCIbHOI'0O OTHOHICHUA K
MHCHHUIO  OIIIIOHCHTOB  IIpHU 06C}’)KI[€HI/II/I CIIOPHBIX

BOITPOCOB OMOJOTMYECKOTO COZCPpIKAHM,

FOTOBHOCT K  TYMaHUTapHOH U BOJIOHTEPCKOM
JEeSITeIbHOCTH.

2. [IaTpUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh poccuiickoi rpaXIaHCKOU
UJACHTUYHOCTH, TMAaTPUOTU3MA, YBAXKEHHS K CBOEMY

Hapol1y, 4YyBCTBa OTBETCTBEHHOCTH mepen Poaunou,
FOPAOCTH 3a CBOM Kpal, CBOXO PoauHy, CBOM A3BIK U
KYJIbTYpY, HMPOILIOE U HACTOSALIEE MHOTOHAIMOHAIBHOIO
Hapona Poccuun;

LIECHHOCTHOE OTHOLICHUWE K MPUPOJHOMY HACICAUI0 U
NaMATHUKaM IPUPOJBI, NOCTHKEHHMAM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CMOCOOHOCTh OIICHMBATh BKJIAJ POCCUHWCKHX YYEHBIX B
CTaHOBJIEHHE W  pa3BUTHE OHOJOTMM, TOHUMAHUS
3Ha4YeHHss OWOJIOrMM B TIO3HAHUHM 3aKOHOB MPUPOJBI, B

Tema 2. )KuBnie
CHUCTEMBI I HUX
H3y4YeHUE

Tema 3.
buosorus xieTku

Tema 4.
XuMudeckas
Ooprasuzanus

KJIETKH

Tema 5.
Crpoenue
1 QyHKIUH
KIICTKU

Tema 6. OOMeH
BEIIIECTB
Y TIpEBpAIlCHHE
SHEPIUH B KICTKE

Tema 7.
HacnencrBennas
uHpopMmarus u
peanuzanusi €€ B

KJICTKE

Tema 8.
KusHeHHbIi
LIUKJI KJIETKA

Tema 9.
Crpoenue

U QYHKIHH
OpPraHu3MOB

Tema 10.
Pa3zmHoxeHue u
pa3BUTHE
OPraHu3MoOB

Tema 11.
I'enetuxka —
HayKa o
HaCJICJICTBEHHOCT




YKW3HU YEJIOBEKA U COBPEMEHHOTO 00111eCTBA;
uaeiHast yOe:K IEHHOCTh, TOTOBHOCTD K CITY’)KCHHUIO W 3aIIUTE
OreuecTBa, OTBETCTBEHHOCTH 32 €r0 CyAbOY.

3. JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO
IIOBE/ICHUS;

CIOCOOHOCTh  OLIEHWBATh  CUTYallMIO ©  NPUHUMATh
OCO3HAHHBIE PEILIEHUs, OPUEHTUPYICh HAa MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJaJa B IIOCTPOEHHE YCTOWYHMBOTO
Oyzyuero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSIM, CO3JaHUIO
CEMbU Ha OCHOBE OCO3HAHHOTO TPHUHATHS ILIEHHOCTEH
CEMEHHOM KU3HU B COOTBETCTBUU C TPAJAMLIUSAMU HAPOJIOB
Poccun.

4. IcTern4ecKoro BOCIIUTAHUA:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIIOYAsi SCTCTHKY ObITa,
HAay4yHOTO W TEXHUYECKOTO0 TBOPYECTBA, CIOpTa, TPYIa,
0OIIEeCTBEHHEBIX OTHOIIICHMI;

MTOHMMAaHKUE 3MOITMOHATBHOTO BO3JICHCTBUS KHUBOU MTPUPOIBI
U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPaYKCHHUIO B Pa3HBIX BHJIaX UCKYCCTBA,
CTpEMJICHHE MPOSIBIIATH KaueCTBA TBOPYCCKOM JTMUHOCTH.

5. ®u3n4ecKkoro BOCIUTAHNSA:

NOHMMAaHHE U pealin3alus 3J0poBOro u 6e3zomacHoro odpasa
KU3HU (3I0pOBOE MHUTAaHUE, COOIIOCHUE TUTUEHUYECKUX
IpaBWJI U HOPM, COANaHCHUPOBAHHBIA PEXUM 3aHATUH U

OTIbIXa,  peryisipHas  ¢u3uyeckas  aKTHBHOCTB),
OepexHOro, OTBETCTBEHHOTO U KOMIIETEHTHOIO
OTHOIIEHHSI K  COOCTBEHHOMY  (PU3WYECKOMY U

NICUXHYECKOMY 3I0POBBIO;

NOHUMAHWE I[IEHHOCTH TPAaBWI HHIUBHIYAIBHOTO U
KOJJICKTHBHOTO OE€30MacCHOTO TMOBEJICHHUSI B CHUTYAIlMsX,
YIPOXKAFOIIUX 30POBBIO U )KU3HHU JIKOJICH;

OCO3HAHME TIOCJICJCTBHIA M HENPUSATHS BPEIHBIX MPUBBIUCK
(ynoTpe0iieHus anKoroJis, HAPKOTUKOB, KypEHHSI).

6. TpynoBoro Bocnuranus:

TOTOBHOCTL K TpyAy, OCO3HAHUC LICHHOCTH MACTCPCTBA,

TPYIOTIO0HE;

TOTOBHOCTh K aKTHBHOH JEATEIBHOCTH TEXHOJOTHUECKOW M
COIUAIBHOM HaTPaBJICHHOCTH, CIIOCOOHOCTH
WHUIMMPOBATh,  IUIAHUPOBATH M CaMOCTOSITEIBHO
BBITIOJIHATh TaKYIO I€ATEIIbHOCTD;

UHTEpEC K Pa3IU4HbIM  cdepam  mpodecCHOHATBHOM

1505
W3MEHYHUBOCTH
OPraHu3MoOB

Tema 12.
3aKOHOMEPHOCTHU
HACJIEICTBEHHOCT

"

Tema 13.
3aKOHOMEPHOCTH
U3MCHYUBOCTHU

Tema 14.
I'enetuxka
geJI0BEKa

Tema 15.
Cenexuusa
OpraHW3MOB

Tema 16.
brnoTtexnonorus
M CHHTETHYECKas
ouosorus

Tema 1.
3apoxaeHue u
pa3BUTHE
SBOJIIOIIHOHHBIX
MpEeCTaBICHUI
B OHojoTuu

Tema 2.
MuUKpo3BOTIOLHS
A €€ pe3yabTaThl

Tema 3.
Makpos3Bostonus
U €€ pe3yabTaThl

TeMma 4.
[Ipoucxoxnenue
U pa3BUTHE
JKU3HM Ha 3eMIiie

Tema 5.
[Ipoucxoxnenne
yeJioBeKa —
aAHTPOIIOTECHE3

Tema 6.
DKOJIOTHS —
HayKa
0 B3aMMOOTHOLIE
HUSX OpPraHU3MOB
u
HaJIOpraHU3MEHH
BIX CUCTEM
C OKpYXaroleun
cpenoun

Tema 7.




JICATEIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIH BHIOOP
Oymymieii mpodeccuu U pealn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IIJIaHBI,

TOTOBHOCTh U  CIIOCOOHOCTH K  OOpa3oBaHUIO |
camM0o00pa30BaHUIO HA TPOTSDKCHUH BCEH JKU3HU.

7. IKOJOrH4eCKOro BOCIIUTAHMA:

9KOJIOTMYECKHU I1eJIecO00pa3HOe OTHOIIEHHE K MPUPOJE Kak
UCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

TIOBBIIIICHHE YPOBHSA HKOJIOTHYECKOM KYJIBTYPBI:
MpuOOpETeHNE OIbITa IUIAHUPOBAHUS TOCTYNKOB H
OIICHKH WX BO3MOXHBIX TOCIEJCTBHUA IJISi OKPYXKAromleh
Cpensl;

OCO3HAaHHE  TIJI00ATBHOTO  XapakTepa
po0sieM U MyTeil UX peleHus;

CHOCOOHOCTh ~ HMCIOJIB30BaTh  IpHOOpeTaemble  MpHU
M3yYeHUH OWOJIOTHHU 3HAHHUS M yYMEHHS IPU PEHICHUH
mpobiem, CBSI3aHHBIX c paIMoHaTbEHBIM
MPUPOAOIIOTB30BaHUEM (cobmonenue MpaBUII
MOBEJICHUSI B TIPUPOJIE, HANPABIECHHBIX HAa COXpaHEHUE
paBHOBECHsSI B DKOCHUCTEMaX, OXpaHy BHJIOB, YKOCHCTEM,

OKOJOTHYCCKHUX

ouocdepsi);

AKTMBHOE HENpUSATHE JICUCTBUM, MPUHOCSIIUX Bpel
OKpyKarolen MPUPOTHOU cpene, YMEHHE
MMPOTHO3UPOBATh  HEOJArOMPHUATHBIE  DKOJOTUYECKHE
HOCJIEACTBUS MPEIIPUHUMAEMBIX NeUCTBUHI U
MPeA0TBPAIATh UX;

HaJIn4ue Pa3BUTOTO 9KOJIOTHYECKOTO MBIIIEHHUS,
9KOJIOTUYECKOW  KYJIBTYpPhI,  OIBITA  JEATEIbHOCTH
KOOI HYECKOH HaIpaBJIECHHOCTH, yYMEHUS
PYKOBOJCTBOBATHCS AMU B MO3HAaBAaTEIbHOM,

KOMMYHI/IKaTHBHOﬁ U COLMAJIbHOM IMPAKTHUKE, TOTOBHOCTHU

K y4acTHUIO B IIPAKTUYECKON JeSITebHOCTH
9KOJIOTUYECKOH HalpaBJIEHHOCTH.

8. LleHHOCTH HAYYHOI'0 NO3HAHMSA:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO

COBPEMEHHOMY  YPOBHIO  pa3BUTHS HayKU U
OOIIECTBEHHON MpPaKTHKH, OCHOBAHHOTO Ha JHajore
KYJIbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOET0 MecTa B
HOJIMKYIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SA3BIKOBOM M YHUTATENBbCKOW KYJIBTYPbI
KaK CpeJCTBa B3aMMOJAEHCTBUS MEXAy JIOABMU U
MIO3HAHUS MHPA;

NOHUMaHHe creru(uKr OMOJIOTHH KaK HayKH, OCO3HAHMS €
poa B (QOPMHUPOBAHUHM  PAIMOHAIBHOIO  HAYyYHOTO
MBIIUIEHUS, CO3/JaHUM LEJIOCTHOTO MpPEJCTaBICHUS 00
OKPY’KAIOILIEM MHpE KaK O €IMHCTBE IPHUPOJIbI, YEIOBEKA
u o0111ecTBa, B MO3HAHUU TPUPOTHBIX 3aKOHOMEPHOCTEN U
peleHn: mpoodIeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS,

yOeXKJIEHHOCTh B 3HAUUMOCTH OHOJIOTHHU JUIs COBPEMEHHOU

Opranu3mMel
U cpena
oburanus

Tema 8.
DKOJIOTHS BHIIOB
Y TONMYJIAIUN

Tema 9.
DKOJIOTUs
COO0OIIIECTB.
DKOJOTHUECKHUE
CHCTEMBI

Tema 10.
buocdepa —
rio0anbpHas
IKOCUCTEMA

Tema 11.
YenoBek u
OKpYy>Karomast
cpena
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UBHWIN3AIMN: OO0CCIICYCHUSI HOBOTO YPOBHS pa3BUTHS
MEIUIIMHBI; CO3/JaHUE TEPCICKTUBHBIX OMOTEXHOJOTHUH,
CIIOCOOHBIX peliaTh pPECypCHbIC TPOOJIEMBbI Pa3BUTHS
YelIOBEYECTBA;, TOUCKA IyTeH BBIXOJA W3 TIIOOATBHBIX
IKOJIOTHYECKHUX TMpobieM u obecredeHus Tmepexona K
YCTOMYHUBOMY Pa3BUTHIO, palMOHAILHOMY
UCIIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB U (HOPMUPOBAHUIO
HOBBIX CTaHJIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B  TOJIYIYCHUH  OHMOJOTHYCCKUX
3HAaHWM B LENAX TOBBIOICHUS OOMmEH KYJIbTYpHI,
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, KaK COCTaBHOU
4acT (PYHKIIMOHAJIBHON TPaMOTHOCTH OOyYaroIIuXcs,
dbopMupyemMoit Ipu U3y4eHUH OUOJIOTUH;

TMOHMMAaHHE CYIITHOCTH METOJIOB MTO3HAHMS, UCTIOJIB3yEMBIX B
€CTECTBEHHBIX HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh
MOJTyJaeMble 3HAHUS IS aHAM3a U OOBSICHEHUS SIBJICHHUI
OKPYXKAIOIIET0 MUPA U MPOUCXOSAIIUX B HEM U3MEHEHUI;
yMEHHUE JenaTh 0OOCHOBAaHHBIC 3aKIIIOYCHHS HAa OCHOBE
HaydHbIX (AKTOB ¥ WMEIOIIUXCS JAaHHBIX C IEJIbI0
TIOJTy4eHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIIEHO HCIIOJTH30BaTh
OWoJIOTMUECKHEe 3HAHUS JJIs  pelieHus npodiieM B
PEATbHBIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHHE IIEHHOCTH HAay4yHOU NesSTeNbHOCTH, TOTOBHOCTh
OCYILIECTBIISITh ~ MPOEKTHYIO M HCCIENOBATEIbCKYIO
JesITeNIbHOCTh MHIUBUYaIbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTHh K HEMPEPHIBHOMY 00pa30BaHHIO
U caMOOOpa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX
3HaHUM MO OWOJIOTMM B COOTBETCTBUU C >KU3HEHHBIMHU

MOTPEOHOCTSIMU.
Mertanpeame 1. CamocrostensHO GOpMYyIUPOBATH U aKTyaIU3UPOBATh Tema 1.
THBIE npobiemy, paccMaTpuBaTh eé BCECTOPOHHE; buonorus xak
OCYILIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >KHU3HU; HayKa

aKTUBHO Yy4YacTBOBaTb B JUAJIOT€ WU JUCKYCCHUU IO
cymiecTBy  oOcyxJgaemMoil Tembl (yMEHHE 3aJaBaTh
BONPOCHI,  BBICKa3bIBaTh  CYXKJEHHS  OTHOCHUTEIBHO
BBITIOJTHEHHSI TIPe/IaraeMoi 3a/1a4k, yIUThIBATh HHTEPECHI
U COTJIACOBAHHOCTH MO3UIIMHA JAPYrMX YYaCTHUKOB JIMAIOra
VI TUCKYCCUU);

2. HCIIOJIB30BaTh Inpun OCBOCHHUH 3HAHUM HpI/IéMH
JOTN4YCCKOIro MbIIJICHUA (aHaJ'II/I3a, CHUHTC34, CPABHCHUA,

Tema 2. J)KuBrie
CUCTEMBI 1 UX

Ki1accupukanu, 0000IIeHHsI), PACKPBIBATH  CMBICI U3Yy4YEHHE
OMOJIOTUYECKUX TOHATUH (BBIACNATH HX XapaKTepHbIE

IPU3HAKH, YCTaHABJIMBATh CBSA3H C IPYTHMHU MOHSATHIMH);

3. OompeAensaTh LEeNH JesITeNbHOCTH, 3aaBas apaMeTpsl U Tema 3.

KPUTEpPUN UX JOCTWKEHMS, COOTHOCHUTH DPE3YJIbTATHI
JESTEIBHOCTH C IOCTABJICHHBIMU LIEISIMU;PACIIO3HABATH
HeBepOalbHbIE CPEACTBAa OOILICHMs, MOHUMATh 3HAYCHHE
COLIMANIBHBIX  3HAKOB, IPEANOCBHIJIOK BO3HUKHOBEHMS
KOH(JIMKTHBIX CHUTYaIlUil; yMETh CMr4aTrb KOH(IUKTHI U
BECTHU NIEPETOBOPBHI;

buonorus kiaetku

4. WCcHoNb30BaTh OMOJIOTHYCCKHE IIOHATHSA JJIA

Tema 4.
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o0BsicHeHus1 (PaKTOB M SABICHUN KUBOW MPHUPOJIBI; BIAJIETh Xumudeckas
pa3MYHBIMU CIOCO0aMHM OOLICHUS W B3aMMOJICHCTBHS, opraHu3anus
[IOHMMAaTb HaMEpPEeHUs JpPYrux JIOAEH, MpOsBIATH KJIIETKU
YBOXUTEIbHOE OTHOLIEHME K COOECeTHUKY M B

KOppEKTHOH (opme HopMyIHpOBaTh CBOM BO3PAKECHHUS;

O. CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTHUBHBIE, Tema 5.
JEyKTUBHBIE, [0 aHAJIOIMH), BBIABIATH 3aKOHOMEPHOCTHU Crpoenue
U T[POTUBOPEYUST B  pPacCMaTpUBAEMbIX  SIBJICHMSIX, 1 QyHKIUH
(GbopMynHpOBaTh BBIBOABI W 3aKIIOYCHHS;Pa3BEPHYTO H KJIETKH

JIOTUYHO U3JiaraTb CBOIO TOYKY 3pCHHA C UCIIOJIb30BaHUCM
SA3BIKOBBIX CPCIACTB,;

6. IPUMEHITh  CXEMHO-MOJICTIBHBIC  CPEICTBA IS
MPEJICTABICHUSI CYIIECTBEHHBIX CBA3CH W OTHOUIEHUW B
M3y4aeMbIX  OWMOJIOTHUYECKMX  OOBEKTaX, a  Takke
MPOTHUBOPEUUN PAa3HOTO POJIA, BBISIBJICHHBIX B PA3TUYHBIX
MH(QOPMAITMOHHBIX HCTOYHUKAX;

Tema 6. OOMeH
BEIIIECTB
Y TIPEeBpAaIICHHE
BHepFI/II/I B KJICTKEC

7. pa3pabaThiBaTh IUIAaH PEUIEHUS MPOOJIEMBI C YYETOM
aHaJIM3a MMEIOLIUXCS MaTepHalbHBIX M HeMaTepHalbHBIX
pecypcoB; NOHMUMaThb M HCIOJIB30BATH IPEUMYIECTBA
KOMaHJHOW W HWHAWBHUIyalbHOW pabOThl MpHU pelIeHUU

Tema 7.
HacnencrBennas
uHpopmanus u
peanuzanus €€ B

OMOJIOTHYECKOU poOIEMBI, 000CHOBBIBATH KJIETKE
HEOOXOMMOCTh ~ TNPUMEHEHHUS  TPYNNOBBIX  (GopM
B3aMMO/JICHCTBUS MPU pelIeHUH yueOHOM 3a1auu;
8. BHOCHUTH KOPPEKTUBBI B Tema 8.
NesITeNIbHOCTh, OLICHMBAaThb COOTBETCTBUE PE3YJIbTaTOB KuzHeHHbIi
L[eJIsIM, OIIEHUBATh PUCKU MOCIEACTBHUM JIESTEIbHOCTH; IUKIT KJICTKU
9. KOOPJAUHUPOBATH U BBINOJIHATH Tema 9.
paboTy B YCIOBHSIX peajbHOrO, BHUPTYaJbHOTO H Crpoenue
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS; 1 QyHKIHUH
OpraHu3MOB
10.pa3BuBaTh KpeaTHBHOE MBIIIJICHUE TIPU PEIICHUH Tema 10.
KU3HEHHBIX Mpo0JieM;BbIOUpaTh TEMAaTUKy U MeTonbl | Pa3MHoxeHue u
COBMECTHBIX JACHCTBHUI ¢ y4€TOM OOLIUX HHTEPECOB U pa3BuUTHE
BO3MOKHOCTEH Ka)KJIOTO 4ieHa KOJIJIEKTHBA; OpraHu3MOB
11. BJIQJICTh HABBIKAMH Yy4eOHO- Tema 11.
UCCIIEJIOBATENIbCKOM M TPOEKTHOM  JESTEeIbHOCTH, I'enetuka —
HaBbIKAMHU pa3pelieHus MpolsieM; CHOCOOHOCThIO U HayKa o
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB | HACJEeICTBEHHOCT
pellieHrs MPaKTHYECKUX 3a/lady, MPUMEHEHHUIO Pa3IMYHBIX uu
METOJIOB TIO3HAHUS; U3MEHUYUBOCTH
OpraHu3MOB
12. ucnonp30BaTh pa3iMuHBIE BHJBI JEATEIHHOCTH TIO Tema 12.
NOJYYEHUI0 HOBOTO 3HAaHMS, €ro HMHTEpIpeTaluy, | 3aKOHOMEPHOCTH
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B YU€OHBIX CHUTYyallUsX, | HACIEICTBEHHOCT
B TOM 4HCIE TpPH CO3JaHUU YYEOHBIX M COLMATBHBIX u
MPOEKTOB;IPUHUMATh LIEJIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBATh M KOOPJAWHUPOBATH JAEUCTBUS TO €€
JOCTH>KEHHUIO: COCTaBJIAThH IJIAH JEHCTBUH, paclpeneniaTh
poin C y4€TOM MHEHHH YYaCTHHUKOB, OOCYXIaTh
pe3ynabTaThl COBMECTHOM pabOTHI;
13. ¢dopmupoBaTh HayudHBI THI MBIIUICHUS, BIAACTh Tema 13.
HAay4HOUW TEPMHUHOJIOTUEH, KIIOYEBBIMU TMOHATUAMH U | 3aKOHOMEPHOCTH

12




METO/IAMH; U3MEHUUBOCTH
CTaBUTh U (POpMyIaHpOBaTh COOCTBEHHBIC 3a7aydl B

oOpa3oBaTenbHON JESITEILHOCTH u KU3HEHHBIX

CUTYalUsX;

BBISIBIISITH IIPUYKUHHO-CJIEICTBEHHbIE CBS3U u Tema 14.
aKTyaJlu3upoBaTh 3ajJadyy, BbABUraTb THUIOTE3y €€ I'eneruka
pelleHus, HaXOAUTb apryMeHThl JUIsl JI0Ka3aTeiabCTBa YesoBeKa
CBOMX YTBEpPXICHUW, 3a/]aBaTh IMapaMEeTpbl U KPUTEPUU

pelIeHNs; OLIEHUBATh KaueCTBO CBOErO BKJIaJa U KaxXJ0ro

yyacTHUKAa KOMaHJbl B  OOmMH  pe3yibTaT IO

pa3paboTaHHBIM KPUTEPUSIM;

1. aHanu3upoBaTh MOJYYEHHBIE B XOJE PEIICHUS 3aJaun Tema 15.
pe3ynbTaThl, KPUTHUECKU OILIEHWBATHh UX JOCTOBEPHOCTD, Cenexuus
IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX; OpraHu3MOB
JaBaThb  OLIGHKY  HOBBIM  CHUTyallUsiIM,  OLIEHUBAaTh Tema 16.
MPUOOPETEHHBIM  ONBIT; MpeajaraTb HOBBIE NPOEKThI, | buorexHomorus
OIICHMBATh HJIE€U C MO3ULIHUHU HOBU3HBI, OPUTMHAIBHOCTH, | U CUHTETHUYECKAs
MPaKTUYECKOW 3HAUYMMOCTH; OCYILIECTBIISTh MO3UTUBHOE ouoorus
CTpaTeruyeckoe TIOBEJEHUE B Pa3IUYHBIX CHUTYalUsX,

MPOSIBIISATh ~ TBOPYECTBO U BoOOpaxkeHue,  OBITh

WHULMATUBHBIM.

1. ocymecTBasTh II€JE€HANpaBICHHBIA IOMCK IIEpeHoca Tema 1.
CPEACTB ¥ CHOCOOOB JEHCTBHA B NPO(ECCHOHAIBHYIO | 3apOXKJICHUE U
Cpeny,;ucrojb30BaTh OMOJIOTUYECKUE 3HaHUSA s pa3sBUTHC
BBISIBIIGHUS! NPOOJEM M UX pEIIEHUS B J>KU3HEHHBIX M | OBOJIIOLMOHHBIX
YUEOHBIX CUTYyaLUsX; IIPEICTaBICHUN
BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHWH ILIeJIeBbIE U B OHosoruu
CMBICIIOBBIE YCTAHOBKM B CBOMX ACHCTBHSAX M MOCTYNKaX

II0 OTHOLIEHHUIO K JKMBOM IPHUPOJE, CBOEMY 3J0POBBIO U

3I0POBBI0 OKPYXKAIOIINX;

2. yMeThb TMEPEHOCHTh 3HAHHS B [O3HABATEIBHYIO U Tema 2.
IPaKTUYECKYIO oOnactu JKU3HENEATENLHOCTH; | MHUKPOIBOIIOIHS
CaMOCTOSITEIIBHO OCYILECTBIIATh MO3HABaTeIbHY0 | U €€ Pe3ylnbTaThl
NeSTelNbHOCTb,  BBIABIATH  HPOOJEMBI, CTaBUTh MU

(dhopmynupoBaTh cOOCTBEHHBIE 3a7]a4ul B 00pa30BaTeNIbHOM
JEeSITeNIbHOCTH U KU3HEHHBIX CUTYAILIUSX;

3. yMeTh WHTErpUpPOBATh 3HAHWS M3 PAa3HBIX MPEIMETHBIX
obnacTei; CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHUS
npoOGJIeMbI ¢ Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEU U MPEANOYTCHUM;

Tema 3.
MaxposBomitonus
n €€ pe3yJabTaThbl

4. BbIABUTaTh HOBBIC WJCH, NpEIaraTb OPUTHHAIbHBIC Tema 4.
IIOJXOJbI U PELICHHUS; JaBaTh OLIEHKY HOBBIM CUTYallHsIM; IIpoucxoxaeHue
pacuIMpsATh PaMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX U pa3BUTHE
IIPEANIOYTEHUN; JKU3HU Ha 3emiie
5. craButh mpoOiemMbl W 3aJayd, JIOMYCKAKOLIHME Tema 5.
aTbTCPHATHUBHBIC PEIICHUS; JeNaTh OCO3HAHHbIM BbIOOD, | [IpoucxoxaeHue
apryMeHTHpOBaTh €ro, OpaTh OTBETCTBEHHOCTh 32 YEJI0BEKa —
peleHne; OlleHNBaTh NPUOOPETEHHBIH OTIBIT, aHTpOIIOr€HE3
6. OpHEeHTHPOBATHCS B pa3IUYHBIX HCTOYHHUKAX Tema 6.
uHpopmanuu (TeKCTe y4eOHOro mMocoOus, Hay4dHO- DKoJIOTHS —
NOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKHX CIIOBapsX U HayKa
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CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B | O B3aMMOOTHOIIE
WntepHere), aHanu3upoBaTh HHPOPMALMUIO PA3IUYHBIX | HUSX OPraHU3MOB
BUJIOB M ()OPM IPEACTABICHUS, KDUTUUYECKH OLICHUBATH €& u
JIOCTOBEPHOCTh U HENPOTHBOPEYUBOCTh; CIOCOOCTBOBATH | HAaJOpPraHU3MEHH
(OpPMUPOBAHHMIO W TIPOSBICHUIO HIMPOKOW OJPYIAMLUU B BIX CUCTEM
pa3HBIX 00JacTAX 3HAHUM, MOCTOSHHO MOBBINIATH CBOH | C OKpYyXKaromen
00pa30BaTEIIbHBIN U KYJIbTYPHbIN YPOBEHb; cpenon

7. bopmynupoBaTh 3ampoChl U TPUMEHSITH PA3IMIHBIC Tema 7.
METO/bl INpU TOMCKE U OoTOOpe  OHMOIOrHMYecKOu Opranu3smel
uHPOPMAITMH, HEOOXOJAUMOUN ISl BBIMOJIHCHUS YYCOHBIX Hu cpcla
3aJ1a4, JaBaTb OLCHKY HOBBIM CHTyalldsM, BHOCHTbH oburanus
KOPPEKTHUBBI B JI€ATEIBHOCTh, OLIEHUBATH COOTBETCTBHE

pe3yIbTaTOB LENSIM;

8. mprobperaTh ONMBIT MCIOJIb30BaHUS WH(DOPMAIHOHHO- Tema 8.

KOMMYHHKAaTHUBHBIX TGXHOJ’IOFI/IfI, COBCPUICHCTBOBATH
KYJIBTYPY AKTHUBHOTI'O HCIIOJIb30BaHUA Pa3INYIHBIX
IIOUCKOBBIX CHUCTEM, BJIaJICTh HABBIKAMH MO3HaBaTEeILHOMN
pedrekcun Kak OCO3HAHMSI COBEPIIAEMBIX JICUCTBUH W
MBICIIUTECIIBHBIX ITPOLECCOB, UX PE3YIbLTATOB U OCHOBaHI/II\/II;
WCTIOI30BaTh MPUEMBI PEIICKCUU ISl OIICHKH CUTYaIlUH,
BBHIOOPA BEPHOTO PEIICHMUS,;

DKOJIOTHS BHIIOB
U MOMYJISAIUN

9. camocTosiTeBHO BBIOMpATh ONTHMAIBHYI (HOpMY Tema 9.
Mpe/cTaBieHus] Ouosoruueckoil uHbopManuu (CXEMBbI, OKoJorus
rpayKy, AUarpaMMsl, TaOJIULBI, PUCYHKA U Ap.); YMETh COO0IIECTB.
OIICHUBATH PHCKH W CBOEBPEMECHHO MPUHUMAThH PEHICHHUs | IKOJIOTUYCCKHE
110 UX CHHKEHHIO; CHCTEMBI
10. wucmonb30BaTh HaydYHBIH A3BIK B KAueCcTBE CPEACTBA Tewma 10.
npu paboTe ¢ GHOJIOrMYecKOr MH(OPMalMen: MpUMeHsTs |  buocdepa —
XAMHUYECKHEe, (HU3MYECKHe M MaTeMaTHYeCKue 3HAKU U riao0anbHast
CUMBOJIBI, (OopMyJibl, a0OpeBHaTypy, HOMEHKJIATYpY, 9KOCHUCTEMaA
UCTIOJIb30BATh " npeoOpa3oBHIBATH 3HAKOBO-
CHMBOJIMYECKHE  CpEICTBA  HArJISAHOCTH;IIPUHHMATh
MOTHBBI U apTyMEHTHI JAPYTUX NPH aHAIHU3E Pe3yIbTaTOB
JeSTeIIbHOCTH;
11. Bnamers HaBBIKAMH pACHO3HABAHHUS ¥ 3aIUTHI Tema 11.
nHdopmaruu, HH(pOpPMAITMOHHOM 0€30MacCHOCTH Yenosek u
JTUYHOCTU.TIPUHUMATH ce0si, TIOHMMasi CBOM HENIOCTATKU U OKpy»Xaromias
JIOCTOMHCTBA;IPUHUMATh MOTHBBI M apTyMEHTHI APYIHX cpena
IPU aHaJIM3€ PEe3yIbTaTOB JAESATEIbHOCTH;IPU3HABATH CBOE
IpaB0O H TMpaBO JAPYTMX Ha  OMIMOKHW;pa3BUBAThH
CIIOCOOHOCTh MOHMMATh MHP C TO3HMIUH JPYTrOTo
YeJI0BeKa.

IIpeameTHbIC 10 kaacc/ 1 rog o0y4enus
1. chopMHPOBaHHOCTH 3HAHUI O MECTE U POJH OMOJIOTHU Tema 1.
B CHCTEME eCTECTBEHHBIX HayK, B QopmupoBanuu | buonorus kak
€CTECTBEHHO-HAYyYHOI KapTUHBI MHpA. HayKa

2. TIO3HAaHUE 3aKOHOB npupoabl M PCHICHUU HpO6J'ICM

Tema 2. J)KuBrie

palMOHAILHOTO  TPUPOJIOTOIB30BAHUSA; O  BKJIAJC | CHUCTEMBI H HMX
POCCHUHCKMX © 3apyOekHBIX YyYEHBIX B pa3BUTHE U3yUYCHHE
OHOJIOTHH;

3. BJaJICHHE CHUCTEMOU OMOJIOTHUECKMX 3HAHWil, KOTOpas Tema 3.
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BKJIIOYACT: 0C-HOBOTIOJIArafoIINe Ouoornyeckue
TCPMHHBI U IIOHATHUA ()KI/ISHB, KJICTKA, OpraHu3M,
MeTaboIIH3M, rOMEOCTas3, CaMOPEryJISALHS,
CaMOBOCITPOU3BE/ICHHE, HACJIC/ICTBEHHOCTb,

W3MEHYUBOCTh, POCT U Pa3BUTHUE); OUOJIOTHYECKUE TEOPUU
(knerounast Tteopust T. IlIBanna, M. Illneiinena, P.
BupxoBa; xpomocoMHasi Teopusi HacjeAcTBEHHOCTH T.
Moprana); yuenus (H. WM. BaBumoBa — o wnenrpax
MHOT000PAa3us ¥ MPOUCXOKICHUS KyIbTYPHBIX PACTCHUH);
3aKOHBI (€IUHOOOpa3Huss NMOTOMKOB TIEPBOTO TTOKOJICHHSI,
pacluerieHus, YUCTOTHI ramer, HE3aBUCUMOTO
HacinenoBanua ['. MeHnens; roMOJOTrMYECKUX pSJIOB B
HaciencTBeHHoM — m3MeHumBoct  H.M.  BaBuiosa);
MIPUHIUTIBI (KOMIUIEMEHTapPHOCTH);

buosorusa xieTku

4. BiajieHNe OCHOBHBIMHU METOJIaMU HAYYHOTO TIO3HAHUS, Tewma 4.
WCIOJIb3YEMBIX B OMOJIOTUYECKHX HCCIICIOBAHUSAX KUBBIX Xumuaeckas
00bekTOB  (omHMcaHWe,  HU3MEpeHue,  HalNIoJCHHE, opraHuzaus
JKCIIEPUMEHT); KJIETKH

5. YMEHHE BBIJIENSTH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, Tema 5.
KIIETOK MPOKApUOT W JOYKAPUOT; OJHOKICTOYHBIX U CrpoeHue
MHOTOKJICTOYHBIX OPraHW3MOB, B TOM 4YHCIIe OaKTEpHid, 1 QYHKIHH
rpuOOB, pPACTEHWH, >KMBOTHBIX W YEIIOBEKA; CTPOCHHUS KIICTKU
OpPraHOB W CHCTEM OpPraHOB pACTCHHH, >KHBOTHBIX,

YeJI0BEKa,

6. MpoIeCCOB  JKMU3HEACATENBHOCTH, TMpoTeKalmux B | Tema 6. OOMeH
OpraHu3Max  pacTeHHil, JKMBOTHBIX M  YEJIOBEKa; BEIIECTB
OMOJIOTHYECKHIX MTPOIIECCOB: obmeHa BEILIECTB | U MpEBpaIcHUE
(MeTabonm3M), TPEBpAIICHHWs  JHEPTUH, OpPOXKEHHS, | SHEPTHH B KIETKE
aBTOTpOoPHOTO W TreTepoTpoHOTO THUIIOB TUTAHUA,

¢boTocMHTE3a M XEMOCHUHTE3a, MHTO3a,  Meiio3a,

ramMeToreHesa, ASMOpHOTeHEe3a,  IMOCTIMOPHOHAILHOTO

pPa3BUTHS, PA3MHOXKEHUS, WHAUBUAYAJIbHOTO pPa3BUTHUA

opranu3Ma  (OHTOTEHE3a), B3aUMOJCHCTBUS  T'€HOB,

reTepo3uca; HCKyCCTBEHHOTO 0TOOpa;

7. yMEHHE  YyCTAaHaBIUBAaTh  B3aMMOCBS3M  MEXIY Tema 7.
OpraHoujiaMu KJIeTKM U ux (QyHKOUsAMHU, cTpoeHueM | HacnenctBennas

KIICTOK PpPa3HbIX TKaHEM U HuX q)YHKI_II/ISIMI/I; MCKAY
OopraHaMu U CUCTEMAaMH OPraHoOB Yy paCTCHHﬁ, KHUBOTHBIX U

uHpopMarus u
peanuzanus €€ B

4enoBeka M WX (YHKIUSAMH; dTallaMd SMOPHOHAIBLHOTO KJICTKE
pa3BUTHsI, TEHOTUIIOM H (EHOTUIIOM, (EHOTHUIIOM W

(hakTOopaMu cpeapl OOUTaAHHS

8. yMeHHe YCTaHaBIMBATh B3aUMOCBS3H MEXKIY MEXIY Tewma 8.
CUCTEeMaMH OpPraHoOB M WX (YHKIMSIMHU, MEXKAY dTarmamu Kvznennsrit

oOMeHa BCIICCTB, OJTalaMMu KJICTOYHOI'O I1IHUKIa H OHWKJI KICTKH
JKU3HCHHBIX [TUKJIOB OPIr'aHU3MOB;

9. YMCHHE HCIIOJIb30BAaTh COOTBCTCTBYIOMIUEC APTyMCHTHI, Tema 9.
6I/IOJ'IOI"I/ILIGCKYIO TCPMHUHOJIOTUKO W CUMBOJIMKY  JJIA CTpOCHI/Ie
J0Ka3aTcJIbCTBa poacTBa OpraHnu3MOB Ppa3HbIX u (I)yHKI_II/II/I
CUCTCMATUYCCKUX I'PVIIII, OpraHn3smMoB
10. YMCHHC BBISBJIATH OTJIIMYUTCIIBHBIC ITPU3HAKHU JKUBBIX Tema 10.
CHUCTEM, B TOM YHUCIJIC paCTeHHﬁ, JKHBOTHBIX M YCJIOBCKA, Pa3zMHoOXeHUE U
YMCHHC pCUIATh OMOJIOTHYCCKHE 3aJa4u, Pa3BUTHC
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OPraHu3MoOB

11. BBIABIATH TPUYUHHO-CICICTBEHHBIC CBSI3U MEKIY Tema 11.

HCCIIeTyeMbIMU OMOIOTUYECKUMHU mporeccaMmu I'enetnka —

Y SIBIICHUSIMU; J€JIaTh BBIBOJBI M IPOTHO3bI HA OCHOBAHHH HayKa O

MIOJTy4EHHBIX PE3YJIbTATOB; HACJICJICTBEHHOCT

1787}
W3MCHUUBOCTH
OpraHu3MOB

12. ymeHHE BBINOJHATH JTAOOPATOPHBIC W MPAKTHUECKHUE Tema 12.

paboThI, cOOMOaTh TIpaBWIIA MPU paboTe C y4eOHBIM U | 3aKOHOMEPHOCTHU

71a00paTOPHBIM 000PyIOBAaHUEM; HACJICJICTBEHHOCT

"

13. ymeHHWe BBIBUTATh THUIIOTE3BI, IPOBEPATH WX Tewma 13.

IKCIIEPUMEHTAIBHBIME CpPEJACTBAMH, (OPMYIUPYS Ielb | 3aKOHOMEPHOCTH

WCCIICIOBAHUS, AaHATTU3UPOBATH TIOJTyYECHHBIC PE3yJIbTAThl U |  W3MEHYHUBOCTU

JICJIaTh BBIBOJIBI;

14. ymeHnue yyacTBOBaThb B Y4eOHO-HCCIIEOBATEIbCKOMN Tema 14.

paboTe Mo OGMOJIOTHH, SKOJIOTHH U MEIUIIMHE, TIPOBONMON I'enernka

Ha 0a3e WIKOJBHBIX HAYYHBIX OOMIECTB, U MyOJUYHO YeJI0BEKa

MIPEJICTABJIATh TOJYyICHHBIE PE3yIbTaThl HA YICHUYESCKHX

KOH(epeHIHIX;

15. ymeHnwue OIICHUBATh ATUYECKUE ACIIEKThI Tema 15.

COBPEMEHHBIX HcCCeloBaHUNH B oOjacTu OWUONOTHH U Cenexuus

MEUIIHBI (KoHUpOBaHUE, HCKYCCTBEHHOE OpraHu3MOB

OTUIOIOTBOPEHHUE, HAIpPABIEHHOE HW3MEHEHUE TeHOMa U

CO3JJaHHE TPAHCTEHHBIX OPTaHU3MOB);

16. yMeHHe OCYIIECTBIISTH OCO3HAHHBIN BBIOOP OymyIeit Tema 16.

npodeCcCHOHANBHON ACSITEIIBHOCTH B 00JlacTU OwoJiorud, | bHoTeXHOJIOTHS

MEIMIIMHBI, OHUOTEXHOJIOTUHU, BETEPUHAPUHU, CEIHCKOTO | M CHHTETHUYECKas

XO3s5IiCTBa, MHUIIEBOM MPOMBIIIJICHHOCTH;  YIIyOJISTh ouosorus

MO3HABATENIbHBII HHTEPEC, HAIIPABJICHHBIN Ha OCO3HAHHBIN

BBIOOP COOTBETCTBYIOILIEH Mpodeccu U MPOJI0DKEHUE

OMOJIOTHYECKOTO0 00pa30BaHUs B YUPEKJIECHUSAX CPETHETO

npodeccHoHaNBHOTO U BhICIIEr0 00pa30BaHUsl.

IIpexmeTHbIC 11 kuacc/ 2 roa 00y4eHus
1. copmupoBaHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUH B Tema 1.

CUCTEME eCTe-CTBEHHbIX HayK, B (OpPMUPOBAHUU | 3apOoKICHHE U

COBPEMEHHOM €eCTECTBEHHO-HAy4YHOW Kap-THHBI MHpa, B pa3BuUTHE

MO3HAHUH 3aKOHOB MPUPOJBI U PEUICHUH SKOJOTMYECKUX | HBOJIOIHOHHBIX

npo-0JeM YelloBedYecTBa, a TaKkKe B PEIICHWH BOIMPOCOB | MPEACTaBJICHUN

parroHaIbHOTO MPUPOI0-TIONTB30BAHUS; u B B OMOJIOTUU

(hopMHpOBaHUH 1IEHHOCTHOTO OTHOIIEHUS K MPHUpPOJE, 00-

IIECTBY, YENOBEKY; O BKJIAJIE POCCUHUCKUX U 3apyOermHBIX

y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,

2. yMEHHE BIAJE€Th CHUCTEMOW OHONOTUYECKHX 3HAHWIA, Tewma 2.
KOTOpasi BKJIIOYAET ONMpeAeNeHUs U TOHUMaHUe CYIIHOCTH | MUKpPOIBOIIOLHS

OCHOBOTIONIATAIOIIUX ~ OMOJOTHYECKUX  TEPMHHOB U
MOHATHH (BUI, dKocucTema, Ouocdepa); OuosorHuyecKue
Teopun  (9BomonmoHHas — teopus Y.  JlapBuHa,
CHUHTETHYECKass TeopHus »dBomonuu); yde-uus (A. H.
Ce-BeprioBa — O MYTAX U HANPABICHUSX BoJonuu, B. M.

U e€ pe3ylbTaThbl
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Bepnan-ckoro — o 6mocdepe); 3akoHBI (T€HETHYECKOTO
paBHoBecus Jlx. Xapau u B. Baiin-Oepra; 3aposIieBoro
cxonctBa K. M. bapa); npasmia (munumyma tO. Jlnbuxa,
9KOJIOTMYECKOMN MUpaMUJIbl SHEPTUH); TUIIOTE3BI (TUIOTE3A
«vupa PHK» V. I'unbepra);

3. YMCHHUEC BJIaJ€Tb OCHOBHBIMK MCTOAAMHU HAY4YHOI'O

ITIO3HaHUA, HCIIOJIB3YEMbIMU B OMOJIOTHYECKHUX
HCCIICAOBAHUAX KHUBBIX 00BEKTOB U DKOCUCTEM (OHI/ICZlHI/Ie,
U3MepeHue, HaONIOJCHNe, OKCIEPUMEHT); CIOoco0aMu

BBISIBIICHHSI M OLICHKA AHTPOIIOTEHHBIX W3MEHEHHU B
IIPUPOAC;

Tewma 3.
Makpo3Bosronus
U €€ pe3yabTarhbl

4. yMeHHWE BBIICTATH CYIIECTBEHHBIC TIPU3HAKU: BHJIOB, Tema 4.
OMOreo1eH030B, AKOCHCTEM u ouocdepsr; | Ilpoucxoxnenue
CTAaOMIM3UPYIOMIETO, JIBIDKYIIETO ¥ Pa3phIBAIONICTO U Pa3BUTHE
€CTECTBECHHOTO 0TOODpAa; AJIONIaTPUIECKOTO M | JKH3HHU Ha 3eMiie
CUMTIATPUYECKOTO BUI000pa30BaHUS; BIVSHUS JABIKYITUX
CHII 9BOJIIOIUAN Ha reHo(hoH T TIOTTYJISAIINH,
MIPUCTIOCOOJICHHOCTH OPraHU3MOB K cpelie OOWTaHWS,
Yepe/OBaHMs HAMPABJICHWHA ABOJIIOIWU; KPYroBOpPOTa
BEIECTB M MIOTOKA SHEPTUU B DKOCHCTEMAX;
5. yMEeHue YCTaHABJIMBATh B3aUMOCBS3U MEXIY Tema 5.
poreccaMmu 9BOJIIOLHH; JIBIKYIITAMHA cwitamu | [IpomcxoxaeHue
AHTPOTIOTeHe3a; KOMIIOHEHTAMHU Pa3JIMYHBIX KOCHCTEM H YeJ0BEKa —
MPUCTIOCOOJIEHUSIMU K HUM  OpPraHU3MOB;, yMEHHE aHTPOTIOTCHE3
BBISIBJISITH  OTJIMYUTEIBHBIC TIPU3HAKH JKUBBIX CHCTEM;
MPUCIIO-COOJICHHOCTh  BUJOB K  cpeAe  OOWTaHUS;
a0MOTHYECKUX U OMOTUYECKHX KOMIIO-HEHTOB DKOCHUCTEM;
B3aMMOCBSI3€ll OPraHW3MOB B COOOIIECTBAX; aHTPOTIOTEH-
HBIX U3MEHEHHH B DKOCHCTEMaX CBOCH MECTHOCTH;
6. yMeHHE WCIOJIb30BaTh COOTBETCTBYIOIIUE apTryMEHTHI, Tema 6.
OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO W CHUMBOJIUKY  JUIS OKoJIorus —
JI0Ka3aTeJIbCTBA poJjcTBa OpraHu3MOB Pa3HBIX HayKa
CHUCTEMAaTUYECKUX TPYII; B3aWUMOCBSI3M OPraHW3MOB U | O B3aMMOOTHOIIIE
cpenbl  OOMTaHWS;  €IWHCTBA  YEJIOBEYECKHUX  pac; | HUSX OpPraHU3MOB
HEOOXOJAMMOCTH COXpaHEHUs MHOrooOpasusi BHJIOB U H
9KOCUCTEM KaK YCIOBHUS COCYIIIECTBOBAHHS MPHUPOJbI U | HagOpraHU3MEHH
YyeJIOBEYECTBA; BIX CUCTEM

C OKpyXarolen

cpenoi

7. yMeHue pemiath OHOJIOTUYECKUE 3aJaud; BBIBIATH Tema 7.
NPUYUHHO-CIIEJICTBEHHBIE CBS3M MEXJy HCCIIeTyeMbIMU Opranu3Mbl
OMONIOTMYECKUMH TPOLIECCAaMU W SBJICHUSAMU; JeTaTh U cpena
BBIBOJILI W TPOTHO3bI HA OCHOBAaHUU TOIYYEHHBIX oOuTaHus
pe3ynbTaToB;
8. yMeHHe BBIMONHATh Ja0OpaTOpHBIE U MPaKTHUYECKUE Tema 8.

paboThl, coOM0AaTh MpaBuia Npu padoTe ¢ y4eOHBIM H
7a00paTOpPHBIM  000pYIOBaHHEM; YMEHHME BBIJIBUTATh
TUMOTE3bl,  MPOBEPATH  HMX  IKCHEPUMEHTAIbHBIMU
cpeactBamu,  (opMynupys — Lenb  HCCIEI0BaHUS,
aHaJM3UpPOBaTh IMOJyYeHHBIE pPE3yNbTaThl U JIeNaTh
BBIBO/IbI;

DKOJIOTHS BUIOB
U TIONYJIALUA

9. YMCHHC Y4YaCTBOBATH B y‘IC6H0-I/ICCHCIlOBaTCJIBCKOI71

Tema 9.

17




paboTe 1o GMOJIOTHH, SKOJOTHH U METUIIMHE, IIPOBOAUMOM
Ha Oa3e IIKOJBHBIX HAy4YHBIX OOINECTB, W ITyOJIUYHO
MPEACTABIATh MOJYYCHHBIC PE3YJbTaThl HA YUYCHHYCCKUX
KOH(EepeHIHSIX;

DKO0JIOTUs
€000I111eCTB. DKOJI
OIHYECKHE
CHUCTEMBI

10 YMCHHC OLICHUBATH THUIIOTE3bI n TCOpHU (0]
MIPOMCXOXKJICHUH JKU3HH, YEIOBEKA M YEIIOBEUYCCKHUX Pac; O
IMpuirHax, MOCICACTBHUAX U crocofax npeaoTBpaIlICHUA
r00abHBIX U3MEHEHHH B Orocdepe;

Tema 10.
buocdepa —
rio0anbHas
IKOCUCTEMA

11.  ymeHue OCyIIECTBIATh OCO3HAHHBINA BHIOOp Oymyiei
npodeccHoHATBHON JeATeIbHOCTH B 00JacTH OWOJIOTHH,
9KOJIOTHH, MIPUPOIOTI0IB30BaHUS, METUIIMHBI,
OMOTEXHOJOTHH, IICUXOJIOTUH, BETEPUHAPUHU, CEITBCKOTO
X0351i-CTBa, TMILEBON IPOMBIIIJIEHHOCTH; YIIyOIsITh
MO3HABATEJbHBIN UHTEPEC, HAIPABJIECHHBIA HA OCO3HAHHbBIN
BBIOOpP COOTBETCTBYIOIIEH NpodeccCu U MPOAOLKEHHE
OMOJIOTHYECKOTO0 00pa30BaHUsl B YUPEKJEHUSAX CPETHETO
1poheCcCHOHATBHOTO M BBICIIIETO 00pa30BaHUsI.

Tema 11.
YenoBek u
OKpY Karomast
cpena
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3. COAEPKAHHUE YYEBHOI'O ITPE/IMETA/KYPCA

Hazpanue Kpartkoe conepxanue mporpaMmmsl paszienoB(a)/ riaaB(bl) W/ TemM(bl)
paznenos(a)/rna y4eOHOro mpeaMera/Kypea

B (Bl) W/WIH

TeM(bl)
y4eOHOTO
npeaMera/Kypea
10 ky1ace

Tema 1. | CoBpemeHnHas OMoOTHs — KOMIUICKCHAs Hayka. KpaTkas mcTtopusi pa3Bu-
buomornss kak | Tusi Ouosornu. buonorndyeckne Hayknm W HW3ydaeMble WMH TPOOIEMBI.
HayKka ®yH/1a-MeHTaNbHbIE, PUKIAHBIE U MOWCKOBBIE HAyYHBIE MCCIIEIOBAHUS B

Ouosoruu.

3HadeHne OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptunbl Mupa. [Ipodeccun, cBsizannbie ¢ Onosorueit. 3HaueHue OUOJIOTHH B
MPAKTUYECKOM NEATEIbHOCTH YeJIOBEKAa: MEIUIIMHE, CEIHCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH, OXPaHEe MPUPO/IBI.

JdeMoHcTpauuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneis, XK. b. Jlamapk, Y. [lapsuH,
V. Tapsei, I. Mengens, B. U. Bepnanckmii, M. II. IlaBmos, U. .
Meunukos, H. U. Basunos, H. B. Tumodees-Pecosckuit, /. Yorcon, ®.
Kpuxk, 1. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTHHM C JIPYrUMHU Haykamm», «Cucrema
OMOJIOTHYECKHUX HAYKY.

Tema 2. Xusble
CUCTEMBI M UX
H3y4YeHUe

JKuBbie cucTeMbl Kak mpeaMeTr u3ydeHus Ouosioruu. CBOMCTBA YKUBBIX CH-
CTEM: €IMHCTBO XMMHUYECKOTO COCTABA, JUCKPETHOCTh U LEIOCTHOCTD, CIOXK-
HOCTh M YHOPAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOPTaHM3aLUs,
CaMO-BOCIPOU3BEACHUE, Pa3APAXKUMOCTh, IBMEHUYMBOCTh, POCT U Pa3BUTHE.
YPpOoBHU OpraHuM3aluu KUBBIX CUCTEM: MOJIEKYISIPHBINA, KIETOYHBIN, TKaHE-
BBIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO -BUAOBOM, 3KOCHUCTEMHBIN
(6uoreornieHo-THYECKUI ), OMOChepHbIN. [Iporiecchl, TPOUCXOASIINE B )KUBBIX
cuctemax. Oc-HOBHbIE Tpu3HaKu kuBoro. JKu3Hp kak ¢Qopma
cyllecTBOBaHUs Marepuu. Hayku, n3yyaroniye *uBble CUCTEMbBI Ha Pa3HbBIX
YPOBHSIX OpraHHU3aLUu.

N3ydenne xuBbIx cucteM. Mertoapl Ouonornyeckoil Hayku. HaOmrogenue,
U3MEPEHHE, SKCIEPUMEHT, CcUcCTemMaTu3auus, MeraaHanu3. lloHstue o
3aBUCHU-MOM M He3aBUCHMMOW mepemeHHOU. [lmaHupoBaHue 3KCIIEpUMEHTA.
[TocTanoBka u nposepka rumno-te3. Hynesas runoresa. [lonarue BeiOOpky u
e€ gocroBep-HOCTh. Pa3bpoc B Ouonormueckux JaHHbBIX. OreHka
JOCTOBEPHOCTU  NOJIYYEH-HBIX  pe3yabTaToB. [IpuumHBl  HCKaXeHUs
pE3yNbTaTOB FKCHepuMeHTa. [[oHsA-THE CTaTUCTHYECKOTO TeCTa.

Tabmuiet u cxembl: « OCHOBHBIE TPU3HAKY KHU3HW», «bHoornueckue cucre-
MbD», «CBOMCTBAa HUBOM MaTepum», «YPOBHM OpraHM3allM >KUBOU
npupoabDy, «CTpOEHUE KUBOTHOM KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB  YEJOBEUYECKOro opranusma», «buoreonenos», «buocdepay,
«MeTo1bl U3yUeHHUs )KUBOU MPUPOIBI».

Ob6opynoBanue: nabopatopHoe 0OOpyIAOBaHUE ISl MPOBEACHUS HaOIIO/E-
HHM, U3BMEPEHUH, DKCIIEPUMEHTOB.

JlaGopaTopHbIe U NpaKkTHYecKHe padoThl

[IpakTudeckas padora «lcnonp30BaHue Pa3IMUHBIX METOJIOB IPU U3YUCHUH
YKUBBIX CHCTEM.
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Tema
buomorunsa
KJIETKHA

Knerka — cTpyKkTypHO-(QYyHKIMOHATIBHAS €IWHUNA XKHUBOro. Mcropus oT-
KpbiTusi Kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Illneiinen, P. Bupxo). OCHOBHBIE MOJOKEHHUSI COBPEMEHHOM
KJIE-TOYHOU TEOPUH.

MeTtoapl MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHH: MHUKPOCKOIHS, XpOMAaTO-
rpadus, 31eKTpodope3, METO MEUSHBIX aTOMOB, nU(depeHIaIbHOe IeH-
TpudyrupoBanue, KyJIbTUBUPOBaHUE KJIETOK. N3yuenue
(UKCUPOBAHHBIXKIIE-TOK. JJEKTpoHHass MuKpockonus. KondokanpHas
MUKpocKonus. BuransHoe (IpuKU3HEHHOE) U3yUeHUE KIIETOK. *
JdemMoHcTpanuu

[Toptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. [llnelinen,

P. Bupxos, K. M. bap.

Tabmuipbl U cxembl: «CBETOBON MHUKPOCKOI», «IEKTPOHHBII MUKPOCKOID»,
«Hcropus pa3BUTHS METOJI0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI; MHUKpPOIpPENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlabopaTopHble U NpakTHYeCKHEe PAdOThI

[IpakTnueckass pabora «M3yueHne MeTOJOB KJIETOYHOW OHUOIOTHH
(xpomatorpadus, snekrpodopes, nuddepeHnnanbHoe IeHTPUPYrupoBaHue,
[TIIP)».

Tema
XuMuueckas
Opra"u3amus
KJIETKH

4.

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bopna u e€ poss Kak pacTBOpPHUTENS, peareHTa, y4acTue B CTPYKTYpUPOBAHUU
KJIETKH, TeTUIOPETYJIArH. MHUHEepaTbHbIE BEIIECTBA KJIETKH, UX OHOJIOTHYE-
CKasl poJyb. PoJIb KATHOHOB M AaHMOHOB B KJIETKE.

Opranuueckue BelecTBa KJIeTKU. buosornyeckue noiumepsl. benku. Amu-
HOKHCJIOTHBIM cocTaB 0enkoB. CTPYKTYphI O€TTKOBOM MoJieKyibl. [lepBuanast
CTpYKTypa Oenka, menTuAHas cBs3b. BropuuHas, TpeTuyHasi, 4eTBEpTHUUHAS
cTpykTyphl. Jlenarypanus. CoiictBa 6enkoB. Knaccudukanus 6enkoB. bruo-
noruyeckue GpyHKIuu 6enkoB. [IproHsI.

YrneBosl. Monocaxapupl, JIUCaxapu/sl, OJIMTOCaxapuabl u
noyimcaxapuabl. OOmUNA MmiaH cTpoeHuss U (U3UKO-XUMHYECKHE CBOMCTBA
yriaeBo10B. buonornyeckue GyHKIUU YrIeBOIOB.

Jlunuaet. T'unpodunbHO-rUAPOdOOHBIE cBOMcTBA. Kiaccudukamus aumnu-
noB. Tpurnuuepuabl, ¢ocoaunuabl, BOCKH, crepounbl. buonormueckue
¢byakuun  unugoB.  OOmme CBOWCTBA OHOJIOTHYECKMX MeMOpaH —
TEKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHUIO, TOTYTIPOHHUIIAEMOCTb.
Hyxneunossie kucnorsl. JTHK u PHK. Crpoenne HyKIEMHOBBIX KHCIOT.
Hyxneotunsl. I[lpunuun komruiementapHoctu. IlpaBuno  Yapradda.
Crpykry-pa JHK — n1BoiiHas coupanb. MeCTOHAXoXA€HHE U
ouonornueckue pynkuu JJHK. Buasr PHK. ®ynkinuun PHK B kietke.
Crpoenue monekynsl AT®. Makpospruueckue cBsizu B moliekyine ATO.
buonornyeckue ¢ynkunn AT®. BoccraHoBieHHbIE NEPEHOCUMKH, HX
¢ynkumun B kjerke.  [lpyrme  mykieosunrpudocdarer  (HTD).
CexBenupoBanue JIHK. Meroasl  Ir€eHOMHUKH,  TpPaHCKPUIITOMUKH,
MPOTEOMUKH.

CrpykrypHas Ouosorus: OMoXxuMuyeckue u Ouousnveckue Mcciea0BaHUus
COCTaBa M TMPOCTPAHCTBEHHOUN CTPYKTYphl OHOMOJIeKyl. MozaenupoBaHue
CTPYKTYPHI M (DYHKIIHI OMOMOJIEKYN M UX KOMILUIEKCOB. KOMIBIOTEpHBIH 11 -
3aifH U OpraHMYeCKUi CUHTE3 OMOMOJIEKYN U MX HEMPUPOIHBIX aHAIOTOB.
JdemMoHcTpanuu

[Hoptpersr: JI. Ionunr, Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinuH,
®. Conrep, C. llpy3unep.
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Juarpammsl: «PacrnpenencHue XMMHAYECKUX 3JIEMEHTOB B HEKMBOU IIPUPO-
ne», «Pacrpenenenre XuMU4YECKUX 3JIEMEHTOB B )KUBOM IIPUPOJIEN.
Tabmuuper u cxemsl: «l[lepuoanyeckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOJEKyabl BOIbD», «BemecrtBa B cocTaBe OpPraHu3MOBY,
«Ctpoenue Mosekynsl Oenka», «CTpyKTypsl O€IKOBOH MOJIEKYIIb,
«CTtpoeHre MOJEKya yrieBoJoB», «CTpoeHHE MOJIEKy]d JIMIHIOBY,
«Hyxneunossle kucaoTe», «CtpoeHue Mosekyibl ATDy.

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHUE.

JlabopaTopHble 1 NpakTHYecKue padoThbl:

1. JlabGoparopHas pabora «OOHapyxeHUE OCIKOB C  TIOMOIIBIO
KAUECTBEHHBIX PEAKIUIN».

2. Jlaboparopnass pabota «MccremoBaHWe HYKJIEHHOBBIX — KHCIIOT,
BBIJIEJIEHHBIX M3 KJIETOK Pa3IMYHbIX OPTraHU3MOBY.

Tema
Crpoenue

1 QyHKIIIH
KIIETKU

Tunel KkIeTok: »sykapuoTHyeckas M IHpokapuoTuueckas. CTpyKTypHO-
(yHKIIMOHATbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTuueckoi kiueTku. Kierounas crenka Oakrepuil u ap-
xe.  OcoOeHHOCTH  CTpoeHUs  rerepoTpoHOl U aBTOTpOGHOMU
MIPOKApUOTHYE-CKUX KJIETOK. MeCcTo U poJIb MPOKapHOT B OUOIIEHO3aX.
Crpoenue u (G YHKIIMOHUPOBAHUE AYKAPUOTHYECKON KJIETKH.
[Inazmatudeckass memOpana (mazmanemma). CTpyKTypa Iuia3MaTH-4ec-Kou
MeMOpanbl. TpaHcHOpT BemlecTB depe3 IIa3MaTHYecKyl0 MeMOpaHy:
naccuBHbIN (nuddys3us, obneruénnas nuddysus), akTUBHbIN (IEpBUYHBINA U
BTOPUYHBIA aKTHBHBIA TpaHcnopT). llodynponunaemMocts MeMOpaHBI.
PabGoTta Harpmii-kaqmeBOro Hacoca. DHJAOIMTO3: MHHOIUTO3, (ParomuTos.
Ox3onuto3. Knerounas crenka. CTpykrypa U QyHKIIUUA KICTOYHON CTEHKH
pacTeHui, TpuboB.

Huromna3ma. [lurozous. [utockenet. JABmkenre nuromniaa3mMbl. OpraHoUIbI
kieTkd. OnHoMeMOpaHHbIE OPraHOUAbI KJIETKU: 3HJ0TUIa3MaTHYecKas CeTh
(OIIC), ammapar TonbmKH, IU30COMBI, HUX CTPOCHHE U (PYHKIIUH.
B3aumocBsa3p  ogHOMeMOpaHHBIX  opraHoujoB  kietku.  CTpoeHue
TPaHyJSIPHOTOPETHKYIyMa. Mexanu3Mm HarpasiieHus: 6enkoB B DIIC. CunTte3
pacTBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpaH. [mankwmii
(arpanynspHBbIif) 3HIOTUIa3MAaTUYECKU peTUKYTyM. CekpeTopHas (QyHKIIHS
anmapara [onpmku. Moaudukanus OenkoB B amnmapate [ OJIbIKH.
CoptupoBka OenkoB B amnmapare ['onbmpku. TpaHcmopT BeliecTB B KIETKE.
Bakyonu pacturensHbix Ki1eTok. Knetounsiii cok. Typrop.
[TomyaBTOHOMHBIE OpPraHOWIbI KJIETKU: MHUTOXOHAPHUH, miuactuisl. [Ipouc-
xoxaenne Mutoxouapuil u miactua. CumoOuorene3 (K. C. MepexKkoBCKHiA,
JI. Maprynuc). CrpoeHue u (QyHKIUHM MUTOXOHAPUN U  IUIACTHU.
[lepBuuHble, BTO-pHUYHBIE M CIOKHBIE TIACTHABI (OTOCHHTE3UPYIOIINX
3yKapuoT. XJIOPOIIa-CThl, XPOMOILIACTHI, TICHKOTIACTHI BBICIIUX PACTCHHIA.
Hemem6pannbie opranouas! kinetku CtpoeHne u QpyHKIIMH HeMEeMOpPaHHBIX
opraHouioB kinetku. Pudocomsl. [Ipomexyrounsie punamentsl. Mukpodu-
JaMEeHThl. AKTUHOBBIEMUKPO(UIaMEHThI. MBbIIIeUHbIe KIETKH. AKTUHOBBIC
KOMITOHEHThI HEMBIIIEUYHBIX KIETOK. MukpoTpybouku. KieTouHslid 1HEHT.
CtpoeHne ¥ JABWKEHHE IKITYTMKOB U pecHUYEeK. MUKpOTpyOOUKH
uTornnasMel. Llentpuons. benku, acconunpoBanHbie ¢ MUKpOhUIaMEHTaMU
U MUKpOTpyOOukamMu. MoTOpHBIE OEKH.

Anpo. OGonouka sipa, XPOMaTHH, KapUOIUIa3Ma, SAPBIIIKA, UX CTPOSHUE U
¢byakun. SnepHbiil 6enkoBbiid MaTpukc. [IpocTpaHCTBEHHOE PACTIONOKEHHE
XpOMOCOM B HHTep(ha3zHOM sape. DyXpoMaTuH M rerepoxpomatuH. bemku
XpoMaTHHA — TUCTOHBL. JIMHAMUKA siIepHON 000I0YKH B MUTO3€. SnepHbIii
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TPAHCIIOPT.

Knerounsie BxitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKapHuOT
(pacTuTesbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu

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

Tabmuupl u cxembl: «CTpoeHHE 3YKapHOTHYECKOH KieTkn», «CTpoeHue
XKUBOTHOM KJIETKN», «CTpOoeHUEe pacTUTEIbHOU KieTKn», «CTpoeHne MUTO-
XOHIpUN», «Aapo», «CTpoeHne NpoKapuoTUYECKOU KIIETKIY.
O6opynoBaHue: CBETOBOM MHUKPOCKOIL; MHMKpPOIpPENaparbl PacTUTENbHbIX,
YKUBOTHBIX KJIETOK; MUKpOIIpenapaThl OaKkTepraibHbIX KIETOK.
JlaGopaTopHble U NpakTHYecKue padoTbl

1. JlaGopatopnas pabota «M3yueHue CTpPOEHUS KIETOK Pa3IUYHBIX
OpPraHU3MOBY.

2. Ilpaktuyeckas padbora «3ydeHne CBONUCTB KJIETOYHONMEM-OpaHbI».

3. JlabopatopHasi pabota «MccnegoBanue mia3smoiin3a U Jeria3Moin3a B
PaCTUTENBHBIX KIETKaxX».

4. TIlpaktuueckass pabota «V3yueHue JBWKEHUS IUTOIIa3Mbl B
PACTUTEIBHBIX KIETKaxX).

Tema 6. OOmen
BEIIECTB
Y TIPEBPAIICHHE
SHEPTUHU
B KIIETKE

AcCUMWIALINS U TUCCUMWIISALIUSA — JBE€ CTOPOHBI MeTabonau3Ma. Tumsl 00-
MEHA BEIIECTB: aBTOTPOQHBIA W reTepoTpodHBIH. YdYacThe KHCIOpoaa B
OOMEHHBIX  Tpoleccax.  OJHepreTuueckoe  oOecredeHue  KIeTKU:
npespaimeHue AT® B oOMeHHBIX npoueccax. DepMEeHTaTUBHBIN XapakTep
peakuuil KieToy-Horo Merabonuzma. GepMeHThl, UX CTPOEHHE, CBOMCTBA U
MmexaHu3Mm  gaerictBus.  Kodepmentel.  Oriawumst  GpEepMEHTOB  OT
HEOPraHMYECKUX KaTalu3aTopoB. benku-akTUBaTOpbl U OEIKU-UHTUOUTOPHI.
3aBUCHUMOCTh CKOpPOCTH (ep-MEHTAaTHUBHBIX pEaKkIUuil OT pa3IMYHbIX
(hakTopoB.

[TepBuyHBIN CHHTE3 OpPraHMYECKUX BEHIECTB B KjeTke. POTOCUHTE3. AHOK-
CUTEHHBIM M OKCUTEHHBIN PoTocuHTe3 y OakTeprii. CBETOCOOMPAIONTHEIINT -
MEHTBI U MUTMEHTHI PEaKIMOHHOTO LeHTpa. Posb XiopormiacToB B mporecce
¢ortocunTeza. CpertoBass m TemHoBas ¢a3bl. Doroapixanume, C3-, C4- u
CAM-tunbel ~ dorocunTeza. IIpoaykTuBHOCT, (oTocuHTe3a. BrusHue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaYCHHE (POTOCHHTE3A.
Xemocunre3. Pa3HooOpa3zue OpraHu3MOB-XEMOCHHTETHKOB: HHUTPUDUIIU-
pyoomue  OakTepuu, Kene300aKTepuH, CepoOaKTEepUH, BOJOPOJHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

Anaspobuble opranu3mbl. Buabsl Opoxenus. [IpoaykTsl OposkeHUs U UX HC-
M0JIb30BaHKE YE€TIOBEKOM. AHA’POOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OHO-
TEXHOJIOTUH U BO30YIUTeNn O0JIe3HeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEpreTudeckoro oomena. I[loaroroBurens-
HBI 9Tan. [mkoam3 — 6eCKUCIOPOHOE PACHICTITICHHE TITFOKO3bI.
buonornyeckoe okuciaeHne, WM KIETOUYHOE JpIxaHue. Poiab MUTOXOHIpuUii B
nporeccax O6uonornyeckoro okuciaeHus. L{ukianueckue peakuuu. OKuciu-
TesibHOePochOopHIupoBaHUE. DHEPrusi MEMOPAHHOTO TpaJUeHTa MPOTOHOB.
Cunte3 AT®: pabora mnpotoHHoi ATd-cunrazsl. I[Ipeumymectsa
a’po0HOro myTH OOMeHa BelIeCTB Mepes aHadpOoOHBIM. D((HEeKTUBHOCTH
SHEPreTHYeCKOro oOMeHa.

JdeMoHcTpanuu

Hoptpersr: k. IIpuctim, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuue! u cxembl: «POTOCHHTE3Y», «DHEPreTHUECKU 00Men», «bruocunTe3
6enkay, «Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.
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ObopynoBaHue: CBETOBOW MHKPOCKOIT; 00OPYIOBaHHE IJIsi MPUTOTOBICHUS
MTOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHbIe U MPaKTHYECKHE PAGOTHI

1.JIaGopatopHast pabota «M3ydyeHHe  KaTaTUTHYECKOH  aAKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMUIIa3bl WA KaTaaa3bl).

2.JIabopatopHas paborta «l3yueHue QepMEHTATUBHOTO pPaCIICIICHUS
NEPOKCH/IAa BOJIOPO/IAa B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX.
3.JlaGoparoprast pabora «CpaBHeHHe mporeccoB (OTOCHUHTE3a H
XEMOCHHTE3a.

4.JTabopaTopHas pabora «CpaBHEHHE IPOIIECCOB OPOKCHHUSI U JIBIXAHUSD).

Tema 7.
Hacnencreenna
s uH(popManus
U peanus3anus
€€ B KJICTKE

Peakuuu matpuuHoro cuHtesa. IIpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO  CHHTe3a. Peanu3amms  HacleICTBEHHOW  HHQOpMAIUH.
I'eneTnde-ckuil ko, ero cBOWCTBA. TpPaHCKpUIIMS — MaTPUYHBIA CHUHTE3
PHK. [IpuH-1IMnBI TPAHCKPUIILIUHN: KOMILJIEMEHTAPHOCTb,
aHTHUNapaIeIbHOCTh, acuMMeT-puyHOCTh. Co3peBanue maTpuuHbsix PHK B
sykapuotndeckoi knerke. Hexko-aupyromue PHK.

Tpancasus u e€ sranel. Yuactue TpancnopTHbix PHK B Guocunrese Gen-
ka. YcioBus OwocuHte3a Oenka. KomupoBanume amuHOKHCIOT. Poib
pubocom B OMocHHTE3€e OelKa.

CoBpemeHHbIE NPEeACTaBIEHUSI O CTPOeHUU TeHOB. OpraHusaiysi reHoMa y
MPOKApUOT U AYKapHOT. Perynsauus akTUBHOCTH T'€HOB y IpokapuoT. ['umo-
teza omnepoHa (®. XKako6, XK. Mano). MonekynsapHble MeXaHU3MBI
9KCIIPECCUU TE€HOB Yy JyKapuoT. Ponb XpomaTwHa B pErysisiiuu padboThl
reHoB. Perymnsius oOMEHHBIX TPOIIECCOB B KiIeTKe. KieTouHbli romeocTas.
Bupycbl — HeksieTouHble (OpMBI KU3HU U 0OIUratHele nmapasutsl. CTpoe-
HUE TPOCTBIX U CIOXHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznen-upii  wukn  JIHK-comepxkamux BupycoB, PHK-coxepxamux
BHUPYCOB, OakTe-prodaroB. OOpaTHas TpaHCKPHUIIIHS, peBepTa3a, MHTErpasa.
BupycHbie 3a0oneBanus yenoBeka, UBOTHBIX, pactennit. CITNUJI, COVID-
19, couunanbHble U METUIMHCKUE TPOOIEMBI.

buonnbopmaruka: wHTErpanus u aHaiau3 O0JbIIMX MaccHBOB («bigdatay)
CTPYKTYPHBIX OHOJIOTMUECKUX IaHHbIX. HaHoTexHOJIOrMu B OHOJOTHH U
meauuune. [Iporpammupyemsie Qynkuuu OenkoB. CrocoObl TOCTaBKU Jie-
KapCTB.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsios, /. Y. UBaHOBCKUH.

Tabmuisl u cxeMbl: «buocunTe3 Oenka», «l'eHeTudyeckuii Kkoa», «Bupycsi»,
«baxTtepuodarm.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

[TpakTuueckas pabora «Co3naHue MOJIEIH BUPYCay.

Tema 8.
JKusHeHHBIN
UK KJIETKH

Knerounsiii nuki, ero mepuonsl u peryisamus. Marepdaza u muto3. Oco-
OEHHOCTU TPOLIECCOB, MpoTeKamuX B uHTepdasze. [1oAroToBKa KIETKH K
nenenuto. [IpecuHTeTnuyeckuit (MOCTMUTOTHYECKUN), CHHTETHUECKUH W
HNOCTCUHTETHYECKUH (IPEMUTOTHUECKHUI) TepHUO/Ibl HHTEP(A3HI.

Matpuunsiii cunte3 JJHK — permnmukanus. [Ipunanuner pernukanuu JJHK:
KOMIUJIEMEHTAPHOCTb, MOJYKOHCEPBATUBHBIM CUHTE3, aHTUIIAPAIIIEIBHOCTb.
Mexannsm  permmkanuun - JIHK.  Xpomocomsl.  CTpoeHue XpoMOCOM.
Tenomepsl u Tenomepaza. XpOMOCOMHBIH HaOOp KIETKH — KapHOTHIL.
JIMmIIONAHbIE M TaluiOMAHBIA  HAOOPBI  XpOMOCOM. [ OMOJOTHYHBIE
XpoMocoMBl. [10710BbIE XPOMOCOMBL.

Jenenue xnerkn — muto3. CTaauy MUTO3a M MPOUCXOIALINE B HUX INPO-
neccel. Tunbsl Muro3a. Kapuoknnes u nutokuses. buonornuyeckoe 3HaueHue
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MHUTO3a.

Perynsanus muroTMueckoro nMkia kiaetku. IIporpammupyemasi kieTodHas
ru0enp — arnonTos.

Knerounoe siapo, XpomMocombl, (hyHKIHOHAJIbHAATCHOMUKA. MeXaHU3MbI
npoimudepanuu, auddepeHITUpoOBKH, CTapeHus] © THOENIH  KIETOK.
«udposas kinerka» — OHoMHPOpPMAaTHIECKHE MOJIENN (DYHKIIMOHUPOBAHUS
KJIETKHU.

JdemMoHcTpanuu

Tabmuubl U cxeMbl: «Ku3HEHHBIM UK KIETKH», «Mutos», «CtpoeHue
xpomocomy, «Pemmmkanus JJTHK».

O6opynoBaHue: CBETOBOM MMKPOCKOI; MHUKpompemnaparsl: «Muro3 B
KJIETKaX KOPEIIKa JIyKay.

JlaGopaTopHble U NpakTHYecKue padoTbl

1. JlaGopatopnas pabora «M3yuyeHme XpoMOCOM Ha  TOTOBBIX
MUKpOTpenaparax».

2. JlaGopatopHas pabora «HaOmtoneHue MHTO3a B KJIETKAaX KOH-YHKA
KOpeIlIKa JIyKa (Ha TOTOBBIX MUKpOMpEenaparax)y.

Tema
Crpoenue

1 QyHKIIIN
OpraHu3MOB

buonoruueckoe paszHooOpaszue opranu3moB. OIHOKJIETOYHBIE, KOJOHUAIb-
HbI€, MHOTOKJIETOYHbIE OPTaHU3MBbI.

OcoOeHHOCTH  CTpPOEHUST U JKU3HENEATENbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTtepuu, apxeu, OJHOKIETOYHBIE T'PUOBI, OJHOKIETOYHBIE
BOJIOPOCIH, Ipyrue NpoTucThl. KooHuanbHble OpraHu3Msl.

B3anMocBs3p 4YacTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel M
cuctembl opraHoB. OpranusM Kak e1uHoe menoe. ['omeocras.

Tkanu pacteHuil. TUNBI pacTUTENBHBIX TKaHEH: 0Opa3oBaTeIbHasA, MOKPOB-
Hasi, MOpPOBOJAIIAS, OCHOBHAas, MexaHuyeckas. OCOOEHHOCTH CTpPOEHHS,
(yHK-TIMH 1 PaCTOJIOKEHHUS TKAHEH B OpraHax pacTeHH.

TkaHM XKMBOTHBIX M 4YeJIOBEKAa. TWIBI )KUBOTHBIX TKaHEH: SIUTEIHAIIbHAS,
COEIMHUTENbHAS, MbIllIeYHast, HepBHasi. OCOOEHHOCTH CTPOCHUS, PYHKIUN U
pacIonoKeHUs TKaHEH B OpraHax )KMBOTHBIX U YEJIOBEKA.

Oprassl. BereraTuBHblE M TI'e€HEpaTUBHbIE OpraHbl pacteHuid. Opranel u
CUCTEMBI OPraHOB JKUBOTHBIX U 4esoBeKa. DYHKIIMU OPraHOB M CUCTEM Op-
TaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX KMBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckeneT. CTpoeHue
Y TUIIbI COEIUHEHUS KOCTEH.

JIBukeHne opranu3moB. J[BHKeHUE OJHOKIETOYHBIX OPraHM3MOB: aME&0o-
UJHOE, JKTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHUIM:
TPO-NIU3MbI U HACTUHU. J[BUKEHUE MHOTOKJIETOUHBIX KUBOTHBIX U YEJIOBEKA:
MbI-lIeuHas cuctema. Pedrexc. CkeneTHbie MBIIIIBI U UX paboTa.

[Iuranne opranuzmoB. IlornomieHue BOJBI,  YIJIEKHCIOrO Ta3a |
MUHEPAIBHBIX BEIIECTB pacTeHUsMHU. [IuTanne )KUBOTHBIX.
BuyrtpunonoctHoe ¥ BHYTpHUKJIETOYHOE  muueBapeHue. Ilutanue
NO3BOHOYHBIX  JKMBOTHBIX.  OTHensl  NUILEBAPUTEIBHOTO  TPaKTa.
[InmeBapurensHble sxenespl. [InmeBapurenbHas cucTeMa 4eno-Beka.
Jlbixanue opranusMoB. JlpixaHue pacteHuil. [[pixanue »uBOTHBIX. Juddy-
3Ms1 Ta30B 4Yepe3 MOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. JlpIxarenpHas mo-
BepxHOcTh. JKabGepHoe u nérouHoe npixaHue. JlpIXaHHE MO3BOHOYHBIX
KUBOT-HBIX M YEJIOBEKAa. ODBOJIOLMOHHOE YCJIOKHEHUE CTPOEHUS JIETKUX
II0O3BOHOY-HBIX JKMBOTHBIX. /JlpIXxaTenpHas cucTeMa uesnoBeka. MexaHusMm
BEHTWISIIIUM JIETKUX Y NTUL U MJIEKONUTAIOWIMX. Perynsiuus apIXaHus.
JlpixaTenbHbIe 00B-EMBI.
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TpaHcopT BEWIECTB Yy OpPraHu3MOB. TPaHCIOPTHBIE CUCTEMbI PACTEHHUIA.
TpaHcnopT BelIECTB Yy KUBOTHBIX. KpOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHass cuctema MO3BOHOYHBIX >KMBOTHBIX M uyesoBeka. Cepatue,
KPOBEHOCHBIE COCYJbl U KpoBb. Kpyru kpoBooOpaiieHus. DBOIOLUOHHbIE
YCI0’)KHEHUSI CTPOEHHUS KPOBEHOCHOH CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX.
PaboTa cepaua u e€ perynasmusi.

Brinenenne y opranusmoB. Beinenenuwe y pacrteHuid. Beigenenue y
#KUBOTHbIX. CokpaTtuTenbHble Bakyosu. Opranbl BblaeseHus. OuinpTpanus,
Cekpersi W oOpaTHOE BCAChIBAHWE KaK MEXaHM3MbI PAaOOTBI OpPraHOB
Bbliene-Husl. CBsA3b IOJOCTU Telda C KPOBEHOCHOM M BBIIEIMTEIbHOU
cucreMaMmu.Bbi-fienieHne y Mo3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ilouku.
Crpoenue u pyHkunoHupoBanue HeppoHa. OOpa3zoBaHHE MOYH Y YEIIOBEKA.
3amuTa y OpraHu3MoB. 3allliTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OaxkTepuil U HUCTHI IPOCTEHIINX. 3alIMTa y MHOTOKJIETOYHBIX pacTeHuil. Ky-
tukyna. CpencTBa NacCUBHOM U XUMHUUYECKOH 3aIUThl. DUTOHIINIBL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX mpou3BoAHbIE. 3a-
nMTa opranusma ot 0osesnel. UMmyHHas cuctema denoBeka. KieTtounsiit u
T'yMOpPaJIbHBIN MMMYHHUTET. Bpoxnénnblii 51 IPUOOPETEHHBIN
cnenuduaeckuit AMMYHHUTET. Teopus KJIOHAJTBbHO-CEJIEKTUBHOTO
nmmynutera (I1. Dpmux, @. M. bepner, C. Tonerasa). BocnanurensHbie
OTBETHl OPraHW3MoB. Poiib BpOXAEHHOTO HMMYHHUTETa B Pa3BUTHH
CUCTEMHBIX 3a00J1€BaHUH.

Pazmpaxxumocts U perymsuus |y OpraHusMoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OPraHu3MoB. Takcucel. Paznpaxumocts W peryiasuus y
pactenuii. PoctoBbie BenIecTBa U MX 3HAYEHUE.

HepBHas cucrema u peduiekTopHast peryasuusi y *KUBOTHbIX. HepBHas cu-
cTeMa M €€ OTAENbl. OBOJIIOIMOHHOE YCIOXHEHHE CTPOECHHUS HEPBHOU
CUCTEMBI Y KUBOTHBIX. OT/€IIbI TOJOBHOTO MO3ra MO3BOHOYHBIX )KMBOTHBIX.
Pedunexc u peduiekropHas myra. be3ycinoBHbIE U YCIOBHBIE pe(IIeKCHI.
['ymopanbHas perynsiuus U 3HAOKPUHHAS CHUCTEMa XUBOTHBIX M YEJIOBEKA.
JKene3bl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. [lelicTBue ropmoHoB. B3au-
MOCBSI3b HEPBHOM U SHAOKPUHHOU cucteM. ['mnoranamo-runodusapHas cu-
cTeMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuis! u cxembl: «OTHOKIETOUHBIE BOAOPOCI», « MHOTOKIETOUHbBIE BO-
nopocnmny, «bakrepuny», «lIpocreimue», «Opransl IBETKOBBIX PACTEHUI,
«CucTeMbl OpPraHoB MO3BOHOYHBIX >KMBOTHBIX», «BHyTpeHHee cTpoeHHe
Hace-KOMbIX», «Tkanu pacrenuit», «KopHeBble cucreMb», «CTpoeHHe
ctebms», «CTpoeHue JIMCTOBOW TMIIACTUHKHY, «TKaHU KUBOTHBIX», «CKeneT
yenoBeka», «llumeBapurenbHas cucreMa», «KpoBeHOCHass cucTeMay,
«/pixarenpHas cu-crema», «HepBHas cucrema», «Koxa», «Mbpleunas
cucteMa», «Bblmenu-tenbHas — cucreMa», «OHIOKPUHHAs  CHUCTEMay,
«Ctpoenne Mbiuip, «MAmmy-autery, «KumeunononoctHeiey, «Cxema
NUTaHUS PACTeHUI», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX KHUBOTHBIXY,
«Ctpoenne rtunpe», «CTpoeHHe IuUIaHa-pun», «BHyTpeHHee cTpoeHue
noXaeBoro uepBs», «HepBHas cucrema pwid», «HepBHas cucrema
narymkn», «HepBHas cucrema mnpecmbikaromuxcs», «HepBHas cucrema
nrtuny, «HepBHas cucrema wiekonuramomux», «HepBHas cucrema
yenoBekay», «Pediexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOIT; MUKpOIpenapaTbl OJHOKIETOUHBIX
OpPraHM3MOB; MUKpPOIIpeNapaThl TKaHEH; paKOBUHBI MOJUTOCKOB; KOJUIEKITUI
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HACEKOMBIX, UTJIOKO)KHX; KUBBIE IK3EMIUIIPHl KOMHATHBIX PACTCHUH; repoa-
pPUH PAacCTeHUH Pa3HBIX OTIENIOB; BIAXKHBIC MpEnaparhl >KUBOTHBIX; CKEJIETHI
MTO3BOHOYHBIX; KOJUICKIIMH OECITO3BOHOYHBIX JKUBOTHBIX; CKEJIET YEIOBEKA;
00opyI0BaHueE IS IEMOHCTPAIMH TOYBEHHOTO M BO3/YIIIHOTO MUTaHHS pac-
TEHHWH, pAaCIHICIJICHUsI Kpaxmaja M OelKOB MOJ JeicTBUEeM (EepMEHTOB;
o0opy-oBaHUE Uil JIEMOHCTPAIMH OTBITOB IO W3MEPEHHUIO >KU3HEHHOUN
E€MKOCTH JIET-KUX, MEXaHNU3Ma JIbIXaTeIbHBIX JBWKCHHI; MOJEIH TOJOBHOTO
MO3Ta Pa3Iry-HbIX KHBOTHBIX.

JlaGopaTopHble U NpakTHYecKue padoTbl

1.JJaGopatopnas pabota «/3y4ueHne TKaHeH pacTeHUI.

2.JIabopatopHas pabora «/3y4ueHrne TKaHEH KUBOTHBIX).

3.JlaGoparopnas padota «/3yueHne opraHoB IIBETKOBOTO PACTCHHUSI.

Tema 10.
PasmHOKEeHME

u pa3BuUTHE
OPraHu3MoOB

@opMBl pa3MHOXKEHHSI OPraHU3MOB: Oecriosioe (BKJIOYas BETreTaTUBHOE)
U nojioBoe. Buzpl 0ecrosioro pa3MHOXKEHMs: IMOYKOBAHUE, CIOPYJISALUSA,
(dbparMeHTanus, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. I[losoBble KIeTKH, Wi TameThl. Meio3. Cragun
Menosa. IloBenenne xpomocom B Menose. Kpoccunrosep. buonornyeckunii
CMBICII MEW03a 1 MOJIOBOTO Iporecca. Meo3 1 ero MecTo B )KU3HEHHOM LIUKIIE
OpraHU3MOB.

[IpenzaponpimeBoe pasutue. [‘ameToreHe3 y *KUBOTHBIX. [losoBbIE
xene3pl. OOpazoBaHME U pa3BUTHE TOJOBBIX KieToK. Cnepmarorexes
u ooreHe3. CTpoeHHe MOJIOBBIX KIETOK.

OmnomoTBOpeHNe | SMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OTUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHSI —
HayKa O pa3BUTHUU OPraHu3MoB. Mopghocenez — o0Ha u3 2nasHvlx npooiem
ambpuonocuu. Konyenyus mopghocenos u mooenu mopghoeeneza. Cramuu
SMOpHOTreHe3a XWBOTHBIX (Ha mpumepe Jarymku). JlpoOGnenue. Turmbr
npoOneHus. [lemepmunuposanHoe U HEOEPMUHUPOBAHHOE  OpoOeHuUe.
bnactyna, Tumbsl Onactyn. OcoOGeHHOCTH JpoOJIEHUS MIIEKOIUTAIONINX.
3apopllieBble JTUCTKH (racTpyiisinus). 3akjiajka OpraHoB M TKaHEH u3
3apOJBIIIEBBIX JIMCTKOB. B3anmMmHOe BiMsIHHME YacTeil pa3BHUBAIOILErOCA
3apojplma (dMOpHOHANbHAs MHAYKIMS). 3aKiajgka IUlaHAa CTPOCHHUS
KUBOTHOTO KaK pe3yJabTaT HEPapXUUYeCKUX B3aUMOJCUCTBHM TI'€HOB.
Bnusinue Ha s MOpHOHATFHOE Pa3BUTHE PA3IMYHBIX (DAKTOPOB OKpYXKAIOIIEH
Cpe/Ibl.

Poct wu pasButue xuBoTHbIX. [locTamMOpuoHanbHblil mepuon. Ilpsimoe
u HempsMoe paszBuTHe. PazButHe ¢ meramopdo3oM y OeCrO3BOHOYHBIX
U TIO3BOHOYHBIX ~ JKMBOTHBIX.  buonorumueckoe  3HaYeHHE  MPSIMOTO
U HEMPSMOTO Pa3BUTHS, WX PpACHpOCTpaHEHHE B MpHupoje. Tumbl pocTa
KUBOTHBIX. DaKTOpbl PETyJALMH pPOCTa KUBOTHBIX U yenoBeka. Craauu
MOCTOMOPHUOHAIBHOTO  Pa3BUTHUA  y )KUBOTHBIX U 4enoBeka. [lepuoisl
OHTOTeHe3a uenoBeka. CTapeHne U CMepTh Kak OMOIOTHYeCKre POIECCHI.

PasmHoxeHnue u pasButue pacteHuid. ['amerodpur u cnopodur. Meiio3
B )KM3HEHHOM IIMKJIe pacTeHui. OOpa3oBaHMe cIop B Ipoliecce Meio3sa.
l'amerorene3 y pacteHuil. OIUIOAOTBOPEHHE U PAa3BUTUE PACTUTEIBHBIX
OpraHu3moB.  /[BoliHO€  OIUIOJOTBOPEHHME Yy LIBETKOBBIX  PACTEHUH.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryisiui OHTOreHEe3a Y PACTEHHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuiel u cxembl:«BereratnBHoe pa3MHoOkeHue», «Tumbl OGecrosoro
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pa3MHOXeHUs»,  «Pa3MHOXKEHME  XJIaMUJIOMOHaAb»,  «Pa3mMHOXeHue
SBIJICHBD, «Pa3MHOXeHHIE TUIPBI», «Meiio3y, «XpPOMOCOMBI»,
«["amerorenesy», «CTpoeHue SMLEKIETKH M crepMmaro3onga», «OCHOBHBIE
CcTaauy OHTOreHesa», «lIpsamoe u Henpsmoe pa3Butue», «Pa3BuTHe MalicKOro
Kyka», «PaszButue capaHum», «PasButme Arymku», «/IBoliHoe
OIUIOIOTBOPEHHUE Y IBETKOBBIX pacTeHUI», «CTpOeHHE CEMSH OJIHOI0JIbHBIX
U IBYJOJIBHBIX pacTeHuii»,
«OKW3HEHHBI IMKII MOPCKOM KamycTbl», <OKWU3HEHHBIM LMK MXay,
«OKv3HEHHBIN LMK MAOPOTHUKAY, < KM3HEHHBIA LUK COCHBI.

O6opynoBaHue: CBETOBONM MHUKPOCKOII, MHKpPOIpENnaparbl SHLIEKIETOK
U CIIEpMaTO30MJI0B; MOJiesb «L{MKII pa3BUTHSA JISTYILIKI.

JlaGopaTopHble U pakTHYecKUue padoThl

1. laGbopaTtopHas pabora «l/3ydyeHue CTpOCHHS TMOJIOBBIX KIETOK
Ha TOTOBBIX MUKpPOIIpENapaTax».

2. IpakTuueckas pabora
3apo/IbIilIel TO3BOHOYHBIX KUBOTHBIX).

3. JJabopaTtopuas pabora «CTpoeHHE OpraHOB pPa3MHOKEHUS
BBICIINX PACTCHUI.

«BrIsBeHne IIPHU3HAKOB CXOJACTBaA

Tema 11. | Uctopusi cTaHOBIEeHUS W pPa3BUTUS TEHETUKH Kak Hayku. Paboter I
I'enetuka  — | Mengens, I'. Jle ®@puza, T. Moprana. Ponb OT€4eCTBEHHBIX YYEHBIX B
HayKa o | pasButuu reneruku. Pa6oter H. K. Konbrosa, H. 1. Basunosa, A. H. beno-
HacneacTBeHHO | 3epckoro, [. JI. Kapmnewenko, 0. A. ®dumumuenko, H. B. Tumodeena-
CTH n | Pecosckoro.
M3MEHYUMBOCTH | OCHOBHBIE T€HETUYECKHUE MOHATHUSI 1 CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
OpraHu3MOB aJUIeJIbHbIE  TE€Hbl, AJbTEPHATUBHBIC IPU3HAKK, JOMHUHAHTHBIA U
pELECCUBHBIM NPU3HAK, TOMO3WUIOTA, TETEPO3UT0Ta, 4YUCTas JIMHUA,
rubpuapl, reHoturn,  ¢eHotun.  OCHOBHbIE  METOJAbl  T'€HETHUKH:
TUOPUIOTOTHUYECKUN, ITUTO-IOTHYECKUH, MOJIEKYJISIPHO-T€HETUYECKUM.
JdemoHcTpauuu
[Toptpetsr: I'. Menaens, I'. le @pus, T. Mopran, H. K. Kossios, H. 1. Ba-
BwioB, A. H. benozepckuii, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
Tu-modeeB-PecoBckuii.
Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.
JlaGopaTopHble U MpaKkTHYecKne padoThl
JlaGopatopnass  pabota  «Jlpo3odrmiia kKak  OOBEKT  TI'€HETHYECKUX
MCCIIEIOBAaHUIN.
Tema 12. | MonorubpunHoe ckpeuuBanue. [lepBolii 3akoH MeHenst — 3aKOH €IWHO-
3aKOHOMEPHOCT | 0Opa3usi THOPUIOB NepBOro nokosienus. [IpaBuno nomuHupoBaHus. Bropoit
u 3aKkOH MeHJenss — 3aKkoH paclleluyieHus MNpu3HakoB. l{uTonornueckue
HACJIEICTBEHHO | OCHOBBI MOHOTMOPUIHOTO CKpeluBanus. [ umoTe3a 4ucToThl raMer.
CTH AHanuzupyrolee ckpemuBanue. [IpoMexyTouHblil XapakTep HacienoBa-

Hus. Paciieninenue npu3HakoB P HEIIOJIHOM JTOMUHUPOBAHUU.
JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBUCH-
MOTO HAacCJeIOBaHUs MpPU3HAKOB. L{uTONOrMYeckre OCHOBBI AUTHOPHUIHOTO
CKpELIUBAHMS.

CuenieHHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuernieHHOe
HACJIEI0BAHUE TEHOB, HAPYLICHUE CLEIICHUSA MEXIy FeHaMU. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIN MEXaHU3M OIPENENIEHUS 101a. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBI. ['OMOraMeTHblli U reTeporaMeTHsl noia. I'enerude-
CKasg CTPYKTypa IIOJOBBIX XpoMocoM. HacnenoBanue IIpU3HAKOB,
CLEIIJICHHBIX C MOJIOM.
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l'enotun kak wnenoctHas cucrema. [lieroTponus — MHOXKECTBEHHOEIEH-
CTBUE IeHa. MHOKECTBEHHbBIN ajuienn3M. B3anmonelicTBUe HEAJUIEIbHBIXTE-
HOB. KommiiementapHocts. Onucras. [lonumepust.

I'eHeTndecKkuil KOHTPOJIbL Pa3BUTUS PACTCHUM, XUBOTHBIX M 4YEJIOBEKa, a
TaKke PU3UOJOTHUECKUX MPOLECCOB, MOBEICHHUS U KOTHUTUBHBIX (DYHKIIUH.
'enernueckue MexaHM3Mbl CUMOHMOI€HE3a, MEXAaHHU3Mbl B3aUMOJEHUCTBUSA
«XO0-35IMH — Mapa3uT» U «X035IMH — MUKpOOHOM». ['eHeTHuecKkue acleKThl
KOH-TPOJIi ¥ W3MEHEHMs HAacJeJCTBEHHONH HH(OpMalMu B MOKOJIEHUSX
KJIETOK Y OpPTraHU3MOB.

JdemMoHcTpanuu

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

Tabmuis! u cxemsl: «IlepBrlif U BTOpoi 3akoHBl MeHaens», « Tpetuit 3akoH
Menpens», «AHanu3upymoluee CKpELIMBAHUEY, «HenomHoe
JOMHHHpOBaHHe», «ClLEeIIeHHOe HaclleZJoBaHUEe MPU3HAKOB Y APO30(UIIbIY,
«l'enetnka moma», «Kapuotun denoBekay, «Kapuotum mpo3oduis»,
«Kapunotun nruns», «MHOXKECTBEHHBIN amienu3m», «B3aumonencTeue
TEHOBY.

OOGopynoBaHue: MOJETh JJIA JEMOHCTPAIMH 3aKOHOB €AMHO00pa3usi THOpu-
JIOB TIEPBOTO IOKOJIEHUSI W pAacIIEIUIeHUs MPU3HAKOB; MOJENIb JUIs
JEMOHCTpa-IIMM 3aKOHA HE3aBHCHMOI'O HACJEIOBaHUS NMPHU3HAKOB; MOJIENb
JUIs JIEMOH-CTpalliy CUEIUIEHHOTO Hacjlel0BaHUsl TMPU3HAKOB; CBETOBOM
MUKPOCKOTI, MUK-poripeniapart: «/[pozodunay.

JlabopaTopHblie U NpakTHYecKue padoThl

1.IlpakTtuueckass pabora «V3ydeHue pe3ylbTaToB MOHOTHOPHIHOTO
CKPEILMBAHUS Y IPO30(PUITBD».

2.Ilpaktndeckass  pabota  «M3ydeHue  pe3yabTaToB  AUTHOPUIHOTO
CKPEIMBAHUS Y IPO30(PUITBD).

Tema 13.
3aKOHOMEPHOCT
u
W3MEHUYUBOCTH

B3anmoneiictBue reHoTuna u cpeasl npu GopmupoBaHuu ¢eHoruna. Mz-
MEHUYMBOCTh TNPHU3HAKOB. KadyecTBEHHbIE W KOJWYECTBEHHBIEC ITPU3HAKU.
Buzbl n13MeHYMBOCTH: HEHACIIEACTBEHHAS! U HACJIECCTBEHHAS.
MoaudukanronHass U3MeHUUBOCTh. Poiib cpeabl B GOpPMUPOBAHUU MOJIM-
(ukarmmoHHOW M3MeHYMBOCTH. HopMa peakumm npusHaka. BapuanmoHHBII
psan u BapuanmonHas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKAIIMOHHON
WU3MEHYHMBOCTH.

I'enotunuueckas U3MEHUYUBOCTh. (CBOMCTBA T€HOTUIIMYECKOW H3MEHYMBO-
CTH. Bubl reHOTUIIHYECKOI U3MEHUNBOCTH: KOMOMHATUBHAS, MyTallHUOHHASI.
KoM6unaruBHas u3MeHYMBOCTh. Mei03 M MOJOBOM MHpOIECC — OCHOBA
KOMOMHATUBHONW HM3MEHYMBOCTU. Pojb KOMOMHATHBHOM W3MEHUYMBOCTU B
CO3JJaHMH T€HETUYECKOTO Pa3HOOOpa3us B Ipe/esiaXx OJHOTr0 BUIA.
MyranoHHasi U3MEHYMBOCTb. BUJIbI MyTalMii: TeHHbIE, XPOMOCOMHBIE, I'e-
HOMHbIe. CIOHTaHHbIE M HHAYLMPOBAHHBIE MyTaluu. SaepHble U
nuToIUIa3MaTnyeckue Mmyranuu. CoMaTuueckue U mosoBble MyTauu. [Tpu-
YUHBl BO3HUKHOBEHMS MyTanuid. MyrareHsl U UX BIIMSHHE HAa OpraHU3MBbI.
3a-KOHOMEPHOCTH MYTallMOHHOI'O MpOIEcca. 3aKOH FOMOJIOTUUECKHUX PSAIOB
B HacnenctBeHHoi m3menunBoct (H. V. BaBunoB). BuesnepHas n3menuu-
BOCTb U HACJ€ICTBEHHOCTbD.

OnureHeTKa W DSIWTC€HOMHUKA, pOJIb DJIUTEeHETUYeCKuX (aKTOpOB B
HACJIeJOBAHUM H  U3MEHUYUBOCTH  (DEHOTUNUYECKUX  MPHU3HAKOB Y
OpPraHU3MOB.

JdemMoHcTpanuu

[Toptpertsr: I'. Jle ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuiel 1 cxembl: «Bunsl m3meHunBOCTHY, «MoauduKaMOHHAIU3MEH-
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YUBOCTHY, «KoMOunaTuBHast H3MCHUYMBOCTBY, «Meiio3y,
«OmnonoTBopenne», «l eHeTndyeckue 3a00JeBaHUs 4YeloBeKa», «Buabl
MyTaLumn».

ObopynoBaHue: XUBbIE U TepOapHBIC IK3EMIUIIPHl KOMHATHBIX PAaCTCHUN;
pucyHk# (poTorpadun) >KMBOTHBIX C Pa3TUYHBIMU BUAaMU H3MEHYHBOCTH.
JlaGopaTopHble U NpakTHYecKue padoTbl

1.JIabopaTopHas paborta «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHONH M3MEH4YMBOCTU. [locTpoeHHe BapHAlMOHHOTO psila U
BAPUALIMOHHOUN KPUBOI».

2.Ilpaktnyeckass pabora «Myramuun y 1apo3oduibl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema
T'eneruka
geJI0BEKa

14.

Kapuotun venoBeka. MexayHapoaHas MporpaMMa HUCCIIEIOBaHMUS TeHOMaA
yeoBeka. MeTobl HM3ydeHUs TEHETUKH 4YelIOBEeKa: TeHEaTOTHYeCKUH,
OIM3HE-IIOBBIN, IIUTOTCHETUYCCKHI, MOMYJISIITUOHHO -CTATUCTUYECKUH,
MOJIEKYIIApHO-TeHeTHYeCKuid.  COBpEMEHHOE  OMpeJeieHHe TeHOTHUIA!
MOJJTHOTEHOMHOECEKBE-HUPOBAaHWE, TE€HOTHUIIUPOBAHHE, B TOM 4YHUCJIE C
nomotbio [T11P-ananu3a. HacnencTBennsie 3a00neBanus yenoBeka. [ eHHbIe
U XpOMOCOMHBIE 0O0Je3HH uenoBeKa. boJie3HM ¢ HaclleJJCTBEHHOU
MPEAPACTIOTOKEHHOCTHIO. 3HayeHWe  MEOUIUHCKOW  TEeHETUKH B
NMPEAOTBPAIICHUA W JICYCHUH T'e€HETHYECKHUX3a00Jie-BaHUN  UeJIOBEKa.
Menuko-reHeTndeckoe KOHCylIbTUpoBaHue. CTBOJIOBbIE KieTKH. [loHATHE
«TEHETUYECKOTO Tpy3a». DTHYECKHUE aCMEeKThl HCCIEIOBAaHUNA B 001acTH
peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOpbl MOBBIIIEHHONW YYBCTBUTEIBHOCTH YeNOBEKa K
(bu3znuecKkoMy U XMMUYECKOMY 3arps3HEHHIO OKpyXKarouleil cpeapl. ['eneTu-
yeckas MpeapacloioKEHHOCTh YEI0BEKA K MaTOJIOTUSM.

JdemoHcTpauuu

Tabmuisr u cxembl: «Kapuotumn uenoBeka», «MeTobl U3y4eHUS! TE€HETHUKH
yeloBekay, «I'eHeTuueckue 3a001eBaHMs YETOBEKAY.

JlaGopaTopHble U MpaKkTHYecKne padoThl

[IpakTnueckas paborta «CocTaBieHHe U aHAINU3 POJIOCIOBHOM.

Tema
Cenexuusa
OpraHU3MOB

15.

JloMecTukanusi U ceyneKkius. 3apoKJACHUE CEJICKIUU U IOMECTUKAIIUU. Y4e-
nue H. 1. BaBunosa o LleHTpax mpoucxoxaeHuss 1 MHOT0OOpa3us KyJIbTyp-
HbIX pacTeHuil. Pojib cenekiuu B CO3JaHUM COPTOB PACTEHUH M TMOPOJ]
KUBOT-HBIX. COpT, MOpOoJAa, MITaMM. 3aKOH TOMOJIOTHYECKHX PSIIOB B
HacleacTBeHHoW wu3MeHuuBoctd H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOMN PabOTHI.

MeTtonpl celneKIMOHHON paboThl. VICKycCTBEHHBIH OTOOp: MaccoBbIM U
WHAMBUAYaAIbHBIN. DTanbl KOMOWHAIIMOHHOM cenekiuu. VcnbiTanue npous-
BoauTeneil mo motomMcTBy. OTOOp MO TEHOTHIY C TOMOINBIO OLIEHKH
(eHOTHIIa TOTOMCTBA U OTOOP 1O TEHOTHITY ¢ roMotbto ananu3a JHK.
HckyccTBeHHBIN MyTareHes3 Kak MeTOJ CENEeKIIMOHHON paboTsl. Paanannon-
HBIM U XUMHUYECKHI MyTareHe3 Kak MCTOUYHUK MYTalli Y KyIbTYpHBIX (popm
opranu3moB. lcnosib30BaHME TEHOMHOIO PENAKTUPOBAHUS M METOOB
pexkom-OuHanTHeIX JIHK 11 mosydyeHUS MCXOTHOTO Marepuana Jyis
CEJICKITHH.

[Tonyuenue mnonumaounoB. BHyTpuBmmoBas rubpuauzanus. biauskopon-
CTBEHHOE CKpelIMBaHWe, WX WHOpUAMHT. HepoJICcTBEHHOE CKpeIIMBaHHE,
unn ayropunuur. ['ereposuc u ero npuuuHsl. VMcrnonap3oBaHue rereposuca B
cenek-inu.  Otnmanéunas rubpuamszanms. I[Ipeomonenue  Oecronus
MEXBUJOBBIXTU-OpUIOB. JIOCTHXKEHUSI CEJeKIMU PACTeHUN M KUBOTHBIX.
«3enéHast peBOJIIO-1US».
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CoxpaHeHHe U U3y4EHHE M€HETUUECKUX PEeCypCOB KYJIbTYPHBIX PACTEHUH U
WX JMKHX pOJMYeH s CO3JaHUs HOBBIX COPTOB H  THOpHUIOB
CEJIbCKOXO3SMCTBEHHBIX KYNbTYyp. M3ydeHue, cCOXpaHEHUE M YIpaBIECHUE
FEHETUYECKUMHU PECYpPCAMU  CEJIbCKOXO3SIMICTBEHHBIX M IPOMBICIOBBIX
YKUBOTHBIX B LEJISX YJIYYIIEHHUS CYIIECTBYIOIIUX U CO3/IaHUS HOBBIX MOPOJ,
JUHUM U KpOCCOB, B TOM 4YHCJI€ C IPUMEHEHUEM COBPEMEHHBIX METOJOB
Hay4HBIX HCCIIEJOBAHNUMN, IEPENOBBIX UJIEH U NTEPCIEKTUBHBIX TEXHOJIOTHUH.
JdemMoHcTpanuu

[Toprpersr: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II
Jlykwbsinenko, b. JI. Actaypos, H. bopnoyr, /. K. benses.

Tabmuupl u cxembl: «LleHTpbl NPOUCXOXKAEHUS U MHOT000pasus KyJbTyp-
HBIX pacTeHHil», «3aKOH TOMOJIOTUYECKHX PAJOB B HACJIEJICTBEHHOU
W3MEHYU-BOCTH», «MeTonbl cenekiun», «OTaanéHHas THOpUIU3aIusy,
«MyTtarenes».

JlabopaTopHble U NpakTHYeCKHEe PAdOTHI

1.JIaGoparopHas pabora «/3ydeHue cOpToB KyJIbTYpHBIX PACTEHUN U TTOPOJT
JIOMAILIHUX KUBOTHBIXY.

2.JIabopatopHas pabota «/3ydueHne METOI0B CENEKITUN PACTEHUI.
3.IIpakTudeckas padora «[IpuBuBKa pacTeHHI».

4.9xckypenss «OCHOBHBIE METOJbI M JIOCTHXKEHHS CEJIEKIIMM PAacTeHHH U
KUBOTHBIX  (Ha  CEJIEKIMOHHYIO  CTaHIIMIO, IUIEMEHHyI0  (depmy,
COpPTOMCIIBITATENFHBIA yYacTOK, B TEIJIMYHOE XO3SIMCTBO, B J1a0OpaTOpuIO
arpOyYHUBEPCHUTETA WM HAYYHOTO IIEHTPA)».

Tema 16.
buorexHonorus
M CUHTETHYECKA
s1 OHMOJIOT U

OOBEKTHI, UCIOJIb3yeMble B OMOTEXHOJIOTHH, — KIETOYHBIE M TKAaHEBHIC
KYJIbTYpHI, MHUKPOOPTaHU3MBI, 150.4 XapaKTEPHUCTHKA.
TpanuroHHasIOMO TEXHO-JIOTHSI: XJ1e0oIIeueHue, TOJTyICHUE

KHCIIOMOJIOYHBIX TPOJYKTOB, BHHOAENUE. MUKPOOUOIOTUYECKUI CHUHTE3.
OOBEKTHI MHKPOOMOJIOTHYECKUX TexHoJoTwid. [Ipom3BoacTBo  Oenka,
AMUHOKHCIIOT U BATAMUHOB.

Co3panue TEXHOJOTMA U MHCTPYMEHTOB LIEJICHANPABIECHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LEJbIO MOJYYEHUsI OPraHU3MOB M UX KOMIIO-
HEHTOB, COJIEPXKAIMX HE BCTpPEYAloIIHUecs B MpUpOje OMOCUHTETHUECKHE
IyTH.

Knerounass muxxkenepusi. MeToapl KyJbTyphbl KJIETOK M TKaHEH pPacTeHUM U
#uBOTHbIX. Kprnobanku. Comarnyeckast THOpUAN3ALMS 1 COMaTUYECKHUIl AM-
Opuorenes. Mcnonp3oBaHue rarionioBB ce-lekuuu pacteHuil. [lomyuenue
MOHOKJIOHAJIbHBIX ~ aHTuTen.  Mchnonp3oBaHME  MOHOKJIOHAJIBHBIX U
MOJIMKJIOHAJIbHBIX AHTUTEI B MeAUIIMHE. VICKyc-CTBEH-HOE OIJI0I0TBOPEHHE.
PexoHCcTpyKuMs AMIEKIETOK M KIO-HUPOBAHHME IKUBOTHBIX. Merton
TpaHCIUIaH-Tallu1 snep KJIETOK. Texnonoruu 03JI0pOBJICHUS,
KYJIbTUBUPOBAHUSA u MHUKPOKJIOHAIBHOTO Pa3MHOXKEHUS
CEebCKOXO035MCTBEHHBIX KYJIBTYP.

XpoMOCOMHasi M TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TeHa U
koHcTpyupoBanue pexkomOuHanTHeiX JIHK. Cosmanme TpaHcreHHbsixopra-
HU3MOB. JIOCTHKEHHS 1 MEPCIIEKTUBBI XPOMOCOMHOM M T'€HHOI MHKEHEPUHU.
DKOJOTUYECKHE U ITHYECKHUE MPOOIeMbI T€HHOM HHKEHEPUH.

Menununckue ouotexHonoruu. [loctrenomuas nudponas

meaunuHa. [1IP-auarsoctuka. MeTaboI0MHBIN aHAN3, T€HOIIEHTPUYECKHIA
aHaJIM3 TMPOTEOMA 4YEJIOBEKa JUIsl OLEHKH COCTOSIHUSL €ro 3/I0pPOBbS.
Hcnonwp30-BaHue CTBOJIOBBIX KJIETOK. TaprerHas tepanus paka. 3D-
OuouHkeHepus s pa3paboTku (yHIAMEHTATbHBIX OCHOB MEIUIIMHCKUX
TEXHOJIOTHI, CO3JaHMSl KOMIUIEKCHBIX TKaHEW COYETaHHEeM TEXHOJOTUH
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TpEXMEpHOTO OHonmpuHTHHra u ckaddonmuara ans pemieHus 3aaad
MEPCOHATU3UPOBAHHON MEAUIMHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEIbI0 00ecTiedeHnss KOMOMHMPOBAHHOH 3a-
muThl 0T Bo3Oyaureneid OPBU, yctaHoBIeHHE MOJIEKYISPHBIX MEXaHU3MOB
¢ynkumonupoBanuss PHK-comepkamux BHPYCOB, BBI3BIBAIOIIUX 0CO00
orac-Hele 3a00JIeBaHMs YeTIOBEKa U )KMBOTHBIX.

JdeMoHcTpanuu

Tabmuups! 1 cxemsl: «Vcnosib30BaHNE MUKPOOPTaHU3MOB B IIPOMBIIIIIEHHOM
Ipou3BOJCTBEY, «KileTouHas nHxeHepus», «I eHHas HHXKEHEPUS.
JlaGopaTopHble U NpakTHYecKue padoTbl

1.JJaGopatopnas pabora «/3yueHrne 00beKTOB OMOTEXHOIO-THI.
2.Ilpaktnueckas pabdora «llomydeHre MOIOYHOKHUCIBIX POLYKTOBY.

3.9kckypeusi «buoTexHONMOTHSI — BaXXHEWIasg TPOU3BOJAMUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUYECKOE MTPOU3BOJICTBO)».
11 kaace

Tema 1.
3apoxeHue Hu
pa3BHUTHE
IBOJTFOIIMOHHBIX
MpEeICTaBICHUI
B Onooruu

OpomonmonHas Teopus Y. Jlapsuna. Ilpennocbuiku BO3HMKHOBEHUS Jap-
BUHU3MA. JKH3Hb ¥ Hay4yHas AesaTesnbHOCTh Y. JlapBuHA.

JBuxkymue cuiibl 3Bojionuy BUAOB 1o Y. JlapBuHy (BbICOKass MHTEHCHB-
HOCTb Pa3MHOKEHHUS OpPraHW3MOB, HaclleZICTBEHHas M3MEHUYUBOCTb, OOphOa
3a CyILIeCTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaTeTrueckoir Teopun Botonuu (CTI). Heitpanshasreo-
pusi  sBomonuu. CoBpeMeHHash »HBOJIIOLMOHHAs Ouojorus. 3HayeHHe
IBOJIIOIIM-OHHOU TEOPUH B POPMUPOBAHUH €CTEC-

TBEHHO-HAYYHOW KapTHHBI MUpAa.

JdemoHcTpauuu

IToptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krorwe, Y. /lapsun, C. C. UeTBepHKkoB,

N. U. maneraysen, Jx. Xongenn, /1. K. benses.

Tabmuupl u cxembl: «Cuctema xuBor nmpupoasl (o K. Jluanero)», «Jlect-
HUIA )KUBBIX cyliecTB (1o Jlamapky)», «Mexanu3m hopMUPOBaHUS PUCTIO-
cobmeHuii y pacteHuid W >KMBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyra nyremectBus Y. dapBuna», «Haxoaku Y. JlapBuna», «Dopmbl
O0opbOBI  3a cy-miecTBoBaHmMe», «llopoabl rTomyOei», «MHorooOpazue
KYJIbTYpHBIX (opM Ka-mycThl», «llopoabl moMamHuX XKHUBOTHBIX», «Cxema
oOpa3oBaHusi HOBbIX BH-IOB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS
JBIKYILUX CHJI 3BOMIOLUUNY», «OCHOBHBIE IIOJIOKEHUS CUHTETUYECKON
TEOPHUH 3BOJIFOLINI.

Tema 2.
Mukpo3BOIOIH
s u eé
pe3ynbTaThl

[Tonmymnsiuus kak 3jeMeHTapHas €AUHMLA 3BOJOLUMU. COBPEMEHHBIE METObI
OLIEHKH T'€HeTHUYECKOr0 pa3HooOpas3us U CTPYKTYphl nonynauuii. Mi3amenenue
reHo(oH/1a MOMYJIALUU KaK 3JIEMEHTapHOE 3BOJIIOLMOHHOE sBJICHHE. 3aKOH
reHetudeckoro paBHoBecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble (DaKTOpbl (ABMXKYIIME CHIIBI) SBOJIIOLUUH. MyTalMOHHBIN
nponecc. KomOuHatuBHas u3MeHUYMBOCTh. [lpelip reHoB — ciydaiiHble
HEHaIpaBJIEHHbIE M3MEHEHHUs 4acToT ajvienedl B momymauusax. O¢dexT
ocHoBatens. Dpdext OyTbuIoUHOro ropibliika. CHUXKEHHE T€HETHYECKOTO
pa3HooOpa3us: npuunHel U crneactBus. [Ipossnenue spdekra npelida reHo
B OOJBIIMX M MalbIX HOMyasAnusX. Murpauuu. M3omsuus momymsuuid:
reorpaguueckas (MIpoCTpaHCTBEHHAs ), OMoornyeckas (penpoyKTUBHAs).
EctecTBenHbIil 0TOOp — Hampapistomuid ¢paxtop sBostorun. opmMel ecte-
CTBEHHOTO OTOOpa: JBIDKYLIMHM, CTaOMJIM3UPYIOIIMH, pa3pbIBAOIIUN
(mu3pyn-tuBHbIif). IlonoBoit orGop. Bo3HUKHOBEHHE U 3BOJIOLHUA
COLMAIbHOTONIOBE-ICHHUS] JKUBOTHBIX.
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[Tpucroco6IeHHOCTh OPraHU3MOB KakK pe3yabTaT MHUKPOAIBOJIONHMH. Bo3-
HUKHOBEHHE MPHUCIIOCOOICHHI Y OpraHu3MoB. ApoMopdo3sl ¥ uanoaanTa-
uuu. [Ipumeps! npucnocoOneHuii y opranu3MoB: Mopdosiorndeckue, (Gpu3no-
JOrHYecKre,  OMOXMMHUYECKHe,  moBeAeHdeckue.  OTHOCHTENBHOCTD
MIPHUCIIOCOO-JICHHOCTH OPraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpasoBanue kak pe3ylnbTaT MUKPO-
sBoIIOLMH. M3omsinus — kimo4yeBod (aktop BupooOpazoBanus. [lytu u
crocoObl BUI000pa30BaHMs: aJIONaTpHuecKoe (reorpaduueckoe), CUMIIAT-
pudecKoe (3KOJIOrHUECcKOe), «MIHOBEHHOE) (TIOJIMITIIONIU3aLus, THOpUI13a-
1us). [ TeIbHOCTD SBOIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (GOPMUPOBAHHUS OHOJIIOTUIECKOTO pa3HOOOpa3usl.

Ponb 3BosIOLIMOHHON OMOJIOTHMH B pa3pabOoTKe HAayYHBIX METOJIOB COXpaHe-
Hus 6nopa3zHooOpa3us. MUKpPO3BOJIOLHUS U KOIBOIIOIMS Mapa3uToOB U UX XO-
3sieB. MexaHu3Mbl (OPMHPOBAHUSI YCTOHYMBOCTH K AaHTUOMOTHKAM H
crocoObI 60pBOBI ¢ HEH.

JdeMoHcTpauuu

[Hoptpetsr: C. C. YerBepuxos, D. Maiip.

Tabmuuer 1 cxembl: «MyTanmoHHAsE W3MEHUMBOCTHY», «[lomymsimonnas
CTPYKTYpa Buzay, «Cxema MposiBJICHUs 3aKkoHa Xapan—Baitaoepray, «JBu-
KYIIME CHJIBI  DBOJIIONHWY», «DKOJOTHYECKAs W3OOI  MOMYIISIIUI
ceBaHCKOM (opemmy, «I eorpaduaeckas U30JIALIMS JTUCTBEHHUIIBI CHOUPCKOM
W JIMCTBEHHHIBI JaypcKoi», «[lomyasIuOHHBIE BOJHBI YHCICHHOCTH
XHUITHU-KOB U KEPTB», «Cxema EeHCTBHS €CTECTBEHHOTO 0TOOpa», «DopMbl
O0OpbOBI 3a cymiecTBOBaHUE», «MHIYCTpHATbHBIA MeTaHu3M», <«OKuBbIE
HCKOIIaeMBbIe», «[ToxpoBuUTENHCTBEHHAS OKpacka KUBOTHBIX»,
«[Ipenynpexnaromas OKpacka KHUBOTHBIX), «DU3H0JIOTHYECKHE
aganranuny, «IIpucnocoONeHHOCTh Opra-HU3MOB U €€ OTHOCHUTEIHHOCTBHY,
«Kputepuu Buga», «Buapl-aBoHuKH», «CTpPyKTypa BHAA B MPUPOIEH,
«Cnoco6b1 BumooOpa3zoBanus», «I'eorpaduue-ckoe BHA00Opa3oBaHUEe TPEX
BUJIOB JIAHBIIICH», «IKOJIOTMYECKOe BHUA000pa-30BaHHE BUJOB CHUHHUID),
«[Tonmummonapl pacTeHuil», «KamycTHO-peaeqHbIi THOPHUTY.

O6opynoBanue: repbapuu pacTeHU; KOJJICKIIUU HACEKOMbIX; Uy4esa MTHUIL
U 3Bepell ¢ MpUMepaMU Pa3IMYHbIX MPUCIIOCOONICHUI; YyUyesa MTUILl U 3Bepeit
pa3HbIX BHJIOB; TepOapuu pacTeHuM ONU3KUX BHJIIOB, OOpa30BaBIIMXCA
Pa3IUYHBIMU CIOCO0aMHU.

JlaGopaTopHble U MpaKkTHYecKne padoThl

1.Jlaboparopnas pabora «BbisBiIeHHEe H3MEHUHMBOCTH y oco0Oell OJHOTO
BUJIAY.

2.JIabopatopHas  pabora  «lIpucmocobreHuss OpraHu3MOB U HUX
OTHOCHUTEIbHAs 11e1IeCO00Pa3HOCThY.

3.Jlaboparopuast pabora «CpaBHEeHHE BHUJIOB MO MOP(HOIOTUYECKOMY
KPUTEPHION.

Tema 3.
MaxkposBomntonu
A u eé
pe3ynbTaThl

MeTtopl U3ydeHHs] MaKpodBOIOLUY. [laneoHToIOTHYECKHE METOIBI U3Yy4e-
HUs  9Bomonuu. [lepexomuble  (opMbl M (GUIOTEHETUYECKHE — PSIbI
OpraHU3MOB.

buoreorpaduueckue meroapl usydeHus sBomonuu. CpaBHeHHE (IIOPHI U
(ayHbl MaTEepUKOB M OCTpOBOB. buoreorpagpuueckue obnactu 3emiu. Buapl-
SH/AEMHUKH U PEJIUKTBHI.

OMOPHOIOTMUECKUE M CPABHUTEIHHO-MOP(OIOrMIECKHE METOJIbl U3YUEHUS
IBOMIONMH. ['eHeTHYeCcKre MEXaHU3MBI BOJIIOLIMM OHTOT€HE3a U IOSIBJICHUS
SBOJIFOIIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE M aHAJIOTMYHbIE Oprasel. Pynu-
MEHTapHblE  OpraHbl M araBu3Mbl.  MOJEKyIsIpHO-T€HETUUYECKHE,
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OMOXMMHUYE-CKUE M MAaTEMaTHYeCKHE METOJbl H3YYCHHS SBOJIOLHU.
I'omonoruunsie T'CHBI. CoBpemeHHbIE METObI MOCTPOCHHUS
(UIIOTEHETHYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTallMM U 3BOJIIOLUS TEHOMOB.

OO0mme 3akoHOMEpHOCTH (IpaBuia) 3Boonnu. [IpuHIMI CMEeHbI (QYHKITHIA.
HeoOpatumocts 53Bomtonuu. ApnantuBHas paauanus. HepaBHOMEpHOCTb
TEM-TIOB BOJIIOLUH.

JdemMoHcTpanuu

Hoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkerns.
Tabmuup! u cxembl: «DunoreHeTHUECKU psaj Jomaan», «ApXeo-ITEPUKCY,
«3Bepo3yosie  smepb», «Creromedansry, «Punnodute», «CeMeHHBIC
nanopoT-HukM»,  «buoreorpadpuueckue  3oHbl  3emum»,  «peid
KOHTHHEHTOB», «Penmuk-1b1», «HavanpHble cTamum HSMOPHOHAIBEHOTO
pa3BUTHS TIO3BOHOYHBIX JKHUBOT-HBIX», «['OMOJIOTHYHBIE W aHAJIOTHYHBIC
opraub», «PyauMeHTb», «ATaBU3MBI», «XPOMOCOMHbBIE HaOOpbI YeIOBEKa
u muMmnanze», «[maBHble — HampaBiieHHs  dBoJOIMMY, — «OO0mIMe
3aKOHOMEPHOCTH 3BOJIIOLIUI.

OO6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKH UCKOIIAEMbBIX OCTaTKOB Op-
TaHU3MOB; MYJSDKA TOMOJIOTUYHBIX, aHAJOTHYHBIX, PYyJIMMEHTapHBIX
OpPraHoOB U aTaBU3MOB; KOJJICKIIUU HACEKOMBIX.

Tema 4.
[Ipoucxoxaenu

€ ¥ pa3BUTHE
KU3HH Ha
3emite

Hayuynble rumoTe3pl NpPOUCXOXKIEHHS >XU3HM Ha 3emie. AOuoreHes Hu
naHcnepmusi. JloHayuHble TpeaCTaBIeHUs O 3apOKICHUH KU3HH (Kpealuo-
HU3M). ['MnoTe3a NOCTOSHHOTO caMO3apOXKACHUS KU3HU U €€ OIPOBEP)KEHNE
onbiTaMu @. Penu, JI. Cnaymannanmy, JI. [lacrepa. [Ipoucxoxaenue skxu3Hu u
acTpoOHOJIOTHSI.

OCHOBHBIE ATarbl HEOPraHUYEeCKOM ABOJIIOLIN Y. [InanerapHas
(Teo-norudeckast) IBOIONKUSA. XUMUUYECKAs SBOJIONMSI. AOUOTCHHBIN CUHTE3
OpraHM4eckux BemecTB u3 Heopranndeckux. OneiT C. Musnepa u I'. FOpu.
OO6pazoBanue moJuMepoB U3 MoHOMepoB. KoarepBaTHas rumoteza A. .
Omnapuna, runoTe3a nepBuyHOro OyiaboHa Jk. XonjaeiHa, reHeTHYecKas
runote3a . Mémnepa. Pu6o3umer (T. Yek) u rumoreza «vupa PHK» V.
I'un6epra. opmupoBaHre MeMOpaH U BOZHUKHOBEHHE MPOTOKIIETKH.
Ucropus 3emnm u Metonapl €€ wu3ydeHus. Vckomaemble OpraHM4ecKue
octatku. ['eoxpononorus u e€ meroabl. OTHOCUTENbHASI U a0COJIIOTHAS €0~
XpoHoJjorus. ['eoxpoHonornyeckas nkaga: 30Hbl, 3pbl, IEPUObI, FSTOXU.
HauanbHbie 3Tansl opranndeckoit 3potounu. [losiBnenue u 3Bosonus nep-
BBIX KJIETOK. DBOJIIONHS MeTabonu3mMa. BO3HUKHOBEHHUE MEPBBIX SKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHAJoT MEepBbIX Ha 3emiie coo0-
niecTB. CtpomaTonuTsl. [IpokapruoThl U 3YKapuOTHI.

[IpoucxoxaeHue sykapuoT (CUMOUOTEHE3). BOIIOIHMOHHOETIPOUCXOXK/IE-
HUe  BUpycoB.  [IpoucxoxaeHue  MHOTOKJIETOYHBIX  OPraHU3MOB.
Bo3HUKHOBE-HME OCHOBHBIX IPYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.
OcHOBHBIE ATambl SBOJIONHUH BBICHIMX pacTeHuil. OCHOBHBIE apoMOpPQO3bI
pacteHuil. Boixox pactenuit Ha cymy. [losiBneHue CriopoBBIX pacTEHUN U 3a-
BoeBaHMe MMHU cymu. CemeHHble pacTeHus. [IpoucxoxkaeHue LBETKOBBIX

pac-TeHUH.
OCHOBHBIE 3Tanbl 3BOJIONHMU KUBOTHOIO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benjackas ¢ayna. KemOpuiickuii B3pblB — TMOSBICHHE

COBpPEMEH-HBIX THUMNOB. llepBble XopnoBble XUBOTHBIE. JKuU3HB B BOJE.
OBomonusl TO3BO-HOUHBIX. [Ipoucxoknenue amubuii u  penTuiauil.
[IpoucxoxxaeHue MIIEKONU-TAIOIIUX W OTUL. [IpuHOMD — KiIro4yeBoro
apomopdo3za. OcBoeHne 6ecrio3BOHOY-HBIMU M TIO3BOHOYHBIMH KHUBOTHBIMHU
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CyLIH.
PazButne xu3Hu Ha 3eMiie MO 3paM M MEpPUOJaM: apXel, MpoTepo30i, ma-
7€030H, Me3030i, KaiiHO30#. OOm@as XxapakTepucTHKa KJIMMaTa U
reoJlorndeckux mnpoueccos. [losiBaeHHe M pacuBeT XapaKTEpPHBIXOPTaHU3-
MOB. ¥YrneoOpa3oBaHME: €ro YyCJIOBHS UM BIUSHHE Ha Ta30BbI COCTaB
aTMocde-phl.

MaccoBbie BBIMUPAHHSI — HKOJOTHYECKUE KPU3UCHI Mponuioro. [IpuunHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUNA. COBPEMEHHBIM 3KOJIOIMUYECKUNA KpHU3HC,
ero ocooennoctH. [IpoGiema coxpaneHnus 6rnopazHooOpas3us Ha 3emiie.
CoBpeMeHHast cucTeMa OpraHndeckoro mupa. lIpuHnmmer knaccudukanum
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.
JdeMoHcTpanuu

[Toptpetsr: ®. Penu, JI. Cnamnannanu, JI. Ilactep, . 1. Meunukos, A. U.
OmnapuH, JIx. Xonnein, I'. Mémnep, C. Mumiep,

I'. FOpu.

Taobnuuel n cxeMbl: «Cxema omnbiTa @. Peqny», «Cxema oneita

JI. Tlactepa mo M3y4eHUIO caMO3apoXACHUs XKU3HW», «Cxema ombita C.
Mumnepa, I. Opwm», «Dranbl  HEOPraHMYECKON  JBOJIOLHWY,
«['eoxpononornyeckass mkana», «HauanbHble STambl OpraHU4ecKou
ooy, «Cxema 00pa3oBaHUs JyKapuoT NYTEM CUMOHMOTrEHe3a»,
«Cucrema xkuBOoM mpuponsl», «CTpoeHHe BuUpyca», «ApoMOpPPO3bI
pacTeHuii», «Punnoute, «OHOKIJIETOYHBIE BOJIOPOCIINY,
«MHOTOKIIETOUHBIE BOAOPOCIN», «Mxu», «IlamopotHukmny, «I'onoceMeHHbIE
pacteHus», «Opranbl HBETKOBBIX pacTeHUI», «CXxeMa pa3-BUTHUS KUBOTHOTO
MUPay, «ApomMopdo3sI YKUBOTHBIXY, «IIpocreitmuey,
«Kumeunononoctaeie», «llmockue depBuy», «UineHucroHorume», «PbuIOB»,
«3emHOBOHBIEY, «IIpecmbikatonuecs», «lltumpy, «MaekonuTarommey,
«Pa3BuTHe )XU3HU B apXxerCcKoul 3pe», «Pa3BUTHE )KU3HU B MPOTEPO3ONCKOM
ape», «Pa3BuTue KU3HM B Male030MCKOM 3pey, «Pa3BUTHE >XU3HU B
M€3030MCKOM 3pey, «Pa3zBuTHE )KU3HU B KallHO30MCKOH 3pe», «CoBpeMeHHas
CUCTEMAa OPraHUYECKOIO0 MUPA».

O6opynoBanue: repOapu pacTEeHU pa3IUYHBIX OTIEJIOB; KOJUICKIIMH
HAaCEKOMBIX; BJIa)XHbIE MPENapaThl )KUBOTHBIX; PAKOBUHBI MOJUIOCKOB; KOJI-
JEKLIUHM UTIJIOKOXKHUX; CKEJIEThl MO3BOHOYHBIX XKMBOTHBIX; yydyena MTHL U
3Bepeil; KOJUIEKIIMM OKAMEHEJIOCTEH, TOJIE3HBIX NCKOMAEMBbIX; MYJISDKM Opra-
HUYECKHUX OCTATKOB OPraHU3MOB.

JlaGopaTopHble U NpaKkTHYecKue padoThl

1. Bupryanenas nabopatopHass pabotra «MoJaenupoBaHUE  OMBITOB
Mumnepa—IOpu 1o u3ydeHuto aOMOTEHHOTO0 CHHTE3a OPraHu4ecKuX
COeIMHEHUH B MepBUYHON aTMOchepe».

2. JlabopatopHas paboTta «VI3yueHHe M OMHMCAHUE HMCKOMAEMBIX OCTAaTKOB
JPEBHUX OPraHU3MOB.

3. Ilpaktnueckass pabora «l3yuyeHne 0COOEHHOCTEH CTPOEHHsI pacTeHUH
Pa3HbIX OTIEIOBY.

4. Ilpaktuueckass  pabota  «M3ydyeHme  OCOOEHHOCTEH  CTpOCHHUS
MTO3BOHOYHBIX )KMBOTHBIX).

Tema 3.
IIpoucxoxneHu
€ 4eloBeKa —
AHTPOIIOrCHE3

Pa3nens! n 3agaun aHTpONoJa0ruu. MeTo1bl aHTPOIIOJIOTHH.

CraHOBJIEHHE NPEACTABICHUI O MPOMCXOXKICHUM 4YEJIOBEKa. PenuruosHble
B033peHUs. COBpEMEHHBIE HAYUHbIE TEOPUH.

CX0ICTBO 4enoBeKa ¢ KUBOTHBIMU. CHUCTEMATUUYECKOE MOJIOKEHUE YEIOBE-
ka. CBuzerenbcTBa CXOJCTBA YEJIOBEKa C >KMBOTHBIMM: CpPaBHUTENIBHO-
Moposioruueckue, IMOPHOIOrHUecKe, (HU3N0JI0ro-OMOXUMUYECKUE, MOBE-

34




neHueckre. OTiIMuus YeloBeKa OT JKUBOTHBIX. [IpsAMOX0KIeHNE U KOMILIEKC
CBA3aHHBIX C HHUM IIpU3HAaKOB. Pa3BUTHE TOJOBHOrO MO3ra U BTOPOH
CUTHAJIb-HOW CHCTEMBI.

JBmkyiue cuiibl ((pakTopbl) aHTPOIIOTeHe3a: OMOJIOTHYECKHE, COIMATIbHBIE.
CooTHolieHre OUOJIOTHIECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OcHOBHBIE CTaUM aHTpOIOreHe3a. PaHHME UYenoBeKoOOpa3HbIe 00E3bsHBI
(TIPOKOHCYINBI) ¥ paHHHE MOHTUABI — OOIIKEe MPEAKH YeI0BEKOOOpPa3HBIX
00e-3bsIH U JItoJIell. ABCTpajONUTEKU — JIBYHOTHE Mpenku Jroaeil. Yenosek
yMe-JIblH, IIEPBbIE U3rOTOBIECHUS Opyaui Tpyda. UenoBek npsMOXoaamui 1
HIepBBIi BBIXOJ JItoeH 3a npeaensl AQpuku. UenoBek reiaensoepreckuii —
o0l MpefoK HeaHJIepTaIbCKOrO YeJIOBEKa M YEJIOBEKa pa3yMHOTIO.
UenoBek HeaHAEPTANbCKUN Kak BHJI JIOJIEH XOJIOAHOTO Kiumara. YemnoBek
pa3yMHBIH COBPEMEHHOTO THWIIA, JICHUCOBCKUN YEJIOBEK, OCBOECHHE
KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHOMHKA.
DBOJIIOLMS COBPEMEHHOTO uenoBeka. EcTecTBeHHbI OTOOp B MOMYNSALUAX
yenoBeka. MyTalMoHHBIM nponecc u nonuMopdusm. IlomynsaunoHHbie
BOJIHBI, Jpeid reHoB, Murpauus u <«3(pGEeKT OCHOBATEIS» B MOMYISIIUIX
COBPEMEHHOTO YeJIOBEeKa.

UYenoseueckue pacel. Ilonstne o pace. bonblme pacel: €BponeoHIHas
(eBpasmiickasi), aBCTpaJlO-HETpoWIHAs (PKBATOpPHAIIbHAS), MOHTOJIOUIHAS
(a3maTcko-amMepuKaHcKkas). Bpems u myTu pacceneHus 4esoBeKa Io IIIaHeTe.
EnunctBo uenoBeueckux pac. HayuHas HecCOCTOSITENBHOCTh pacu3Ma.
[Ipucnoco6aeHHOCTh YeoBeKa K Pa3HbIM YCIOBUSM OKpPY)KArOIIEH Cpelibl.
Bmusiaue reorpaduyeckoit cpembl u apeiida reHOB Ha Mopdosoruro u
(hM3MOJIOTHIO YEIIOBEKa.

MexauciuIinHapHble MeTOABl B (PU3HUECKO (OMOJIOTHYECKO) aHTPOTIO-
JIOTMM. DBOJIIOLIMOHHAS aHTPOIIOJIOTUS U NAJICOAHTPOTIOIOT Ul YEIOBEUECKUX
nomyasauuil.  buoconumaneHble  UCCIENOBaHMS — IPUPOJBI  YEJOBEKA.
HccnenoBa-HUEKOIBOIIOIMUONOIOIMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.
JeMoHCTparmu

[Toptpetsr: Y. Hapsun, JI. Jluku, A. 5. Porunckuii, M. M. ['epacumoB.
TaGmuuel u cxembl: «MeToabl aHTPOIOJIOTUI, «I 0JOBHON MO3TI UeJIOBEKay,
«YenosekooOpa3Hble 00e3bsHbIY, «CKeNeT 4eloBeKa U CKENeT MIMMIIaH3e»,
«PynuMeHTBl M araBuU3MBbDY, «/[BHXKyIHE CHIIBI AHTPONOTeHe3a», «IBO-
JIOLIMOHHOE JIPEBO YEJIOBEKa», «ABCTPATIONUTEKY, «HenoBek ymenblity, «He-
JOBEK MpSIMOXOAALIMi», «/leHncoBckuil uenoBek» «Heanaepranabub»,
«Kpo-MaHboHIB», «IIpenku yenoBekay», «ITalbl IBOJIOLUM YeOBEKa»,
«Packl ye-10BeKay.

O6opynoBaHue: MyJIsKM OKaMEHENOCTEH, IPEeIMETOB MaTepUaAIbHON KyJlb-
Typel TPEIKOB 4YeloBeka; penpoaykuuu (pororpaduu) KapTUH C
MUQOJIOTHUECKUMH U OMOJIEHCKUMU CIOKETaMH MPOUCXOXKJICHHS YEJIOBEKa;
¢dororpagun HaxoJIOK MCKOMAEMbIX OCTaTKOB YEJIOBEKA; CKEJIET YeJIOBEKa;
MOJIETIb YEpEIa YeIOBEKa M Yeperna HIMMIaH3€; MOJEIb KUCTH YeJOBEKa U
KHCTH IIMMIIaH3€; MOJEIIN TOpCa IPEAKOB YEIOBEKA.

JlaGopaTopHbIe U NpaKkTHYeCKHue PadoThl

1.JIabopatopHass pabota «lM3yueHne ocoOEHHOCTEHl CTpPOEHHs CKelera
YEJI0BEKA, CBA3AHHBIX C IPSIMOX0XKIACHUEM.

2.IIpakTnueckas pabota «M3ydueHue SKOJIOTrMUECKUX aJaNTalliuil YeIOBEKay.

Tema 6.

OKonorug —

HayKa
0 B3aUMOOTHOII

3aposkieHue U pa3BUTHE dKoJoruu B Tpyaax A. I'ymbonbara, K . @. Pynse,
H. A. CesepuoBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u
3a/1a4u¥ SKOJIOTUH. CBS3b SKOJIOTHH C JPYTUMU HAyKaMH.

Metonsl skonoruu. [loneBsie HaOMOAEHMS. DKCIEPUMEHTHI B DKOJIOTHUU:
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EHUSX
OpraHM3MOB U
HaJ0praHu3MeH
HBIXCUCTEM

C OKpY>Karoleun
cpenoi

NpUpOJHbIE M JabopaTopHble. MoeMpoBaHHe B SKOJOTUH. MOHUTOPHHT
OKPYXKAOIIEeH CPe/Ibl: TOKATbHBIN, pErHOHATBHBIN U T100aIbHBIH.

3HaueHHE SKOJOTUYECKUX 3HAHUM IS YeJIOBEKAa. DKOJIOTHYECKOEMHPOBO3-
3pEHHE KaK OCHOBa CBs3€d 4yenoBedecTBa ¢ npuponon. dopmupoBaHue
9KOJIO-TUUECKOM KYJIbTYPBI U IKOJIOTHYECKOW I'PaMOTHOCTH HACETICHMUSL.
JdeMoHcTpanuu

Ioptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, D. 'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuner u cxeMbl: «Pazgensl sxoaorum», «MeToabl dKoaorum», «Cxema
MOHUTOPUHTA OKPYKAIOLIEH CPEIbI».

JlaGopaTopHbIe U TPAKTUUYECKUE PAOOTHI

Jlabopatopnast pabota «M3ydeHWMe METOJOB  OSKOJOTUYECKHX  HC-
CJIEJIOBAHMINN.

Tema 7.

Opraau3mMel
U cpena
obuTaHus

Dxoyiorudeckue (PakTopbl M 3aKOHOMEPHOCTH WX neiicTBus. Kmaccuuxa-
s SKOJIOTHUECKHIX (hakTopoB: a0OMOTHUYECKHE, OHMOTHYECKHE,
anTponoreHHsle. OOmUEe 3aKOHOMEPHOCTH JEUCTBHSI  3KOJOTMYECKHX
¢akropoB. IlpaBuno mu-uumyma (K. Illmpenrens, 0. JIubux).
TonepanTHOCTh. DBpUOMOHTHBIC U CTEHOOUOHTHBIE OPTaHU3MEI.
Abuotnyeckue (axktopsl. CBET Kak dKoJoTHueckuii pakrop. JeicTBue pas-
HBIX YJaCTKOB COJTHEYHOTO CIEKTpa Ha OPTaHWU3MbI. JKOJOTHIECKUE TPYIIIIHI
pacTeHUi W KUBOTHBIX MO OTHOIIEHHIO K CBeTy. CHTHaJIbHAsl POJIb CBETA.
®o-TonepuoIn3Mm.

TemmepaTypa Kak 3KojorH4Yeckuii ¢akrop. JleiicTBue temmepatypbl Ha Op-
ranu3Mbl. [[oHKUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTCPMHbBIE
U CTEHOTEPMHbIE OPTaHU3MBbI.

Brnaxxnocte kak skosormdeckuit (axrtop. I[lpucnocobnenus pacrteHuid K
MoJyIepKaHnu0  BomHoro  Oamanca.  Kiaccudukamuss  pacTeHMid 1O
OTHOIIEHHIO K Boje. IlpucnocoOnenus >KUBOTHBIX K M3MEHEHHIO BOJHOTO
pexuma.

Cpenpl oOuTaHusl OpPraHU3MOB: BOJIHASI, HA3€MHO-BO3JyIIHAs, MMOYBEHHas,
ryOWHHAas TMOANOYBEHHAsl, BHyTpUOpraHu3MeHHas. DU3HKO-XUMUYECKHE
0C0-0EHHOCTH cpeJ; oOuTaHus opranu3moB. [Ipucnocobnenuss opraHu3MoB K
YKU3HU B Pa3HBIX Cpeax.

buonoruueckue putmbl. Buemnue u BHyTpeHHUE puUTMbL. CyTOUYHBIE H
roauyHbie puTMbL. [Ipucrnoco6IeHHOCTh OPraHu3MOB K CE30HHBIM H3MEHe-
HUSIM YCJIIOBHI KU3HU.

Kuzuennsie ¢popmbl opranu3moB. [loustie o xxu3HeHHOU dopme. KuzHeH-
Hble (DOPMBI PACTEHMI: JEPEBbs, KYCTAPHUKH, KYCTAPHUYKHU, MHOTOJICTHHE
TpaBbl, OJIHOJIETHUE TpaBbl. JKu3HEeHHBbIE (POPMBI )KMBOTHBIX: THIPOOHOHTHI,
reoOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOSHUS U 00pa3a KHU3HU.
buotnyeckue dakropbl. Buasl OMOTHYECKUX B3aWMOACHUCTBHIA: KOHKYPEH-
IUsl, XUIIHAYECTBO, cUMOM03 u ero Gopmel. [lapasutusMm, koomeparus,

MyTya-u3M,  KOMMEHCaIW3M  (KBapTUPAHTCTBO,  HAXJIEOHUYECTBO).
Herpoduueckue B3aUMOJCHCTBUSA (Tonmuueckue, dopuyeckue,
¢dabpuyeckue).  3HaueHHe ~ OWMOTH-YECKUX  B3aUMOJCUCTBUH Ui

CYIIECTBOBaHMs OPraHU3MOB B cpejie oOuTaHus. [IpuHIMI KOHKYpPEHTHOTO
VCKJIIOYECHHS.

JdeMoHcTpanuu

Tabmuupel u cxembl: «3JKonorndyeckue ¢axkTopb», «CBETOBOW CIEKTPY,
«OKOJIOTMUECKUE TPYyNIbl JKUBOTHBIX [0 OTHOLIEHUIO K CBETYY,
«TennoxkpoB-Hble KUBOTHBIEY, «X0JI0JHOKPOBHBIE JKUBOTHBIEY,
«DPU3NOJIOTHYECKUE  aJlal-Tallik  JKUBOTHBIX», «Cpempl  oOWTaHuUs
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opranu3MoBy, «buojornueckue put-moly, «Knu3HeHHbIe POPMBI paCTCHHUI,
«Kuznennsle (OpPMBI KUBOTHBIX», «IKOCHUCTEMA IIMPOKOIMCTBEHHOTO
JIecan, «DKOCHCTEeMa XBOMHOro Jiecay, «llenmu nmuranusy, «XUIIHAYSCTBOY,
«ITapazutuszmy», «Konkypenmus», «Cum-o61o3», «KoMMeHcanuzmy».
OGopynoBanue: repOapuu pacTCHU M >KUBOTHBIX, MPUCTOCOOICHHBIX K
BIIMSTHAIO PA3JIMYHBIX AKOJOTHUYECKUX (PaKTOPOB; repOdapuu CBETOJIIOOUBEIX,
TEHENOOUBBIX M TEHEBBIHOCIMBBIX  pPAacTEHUI;  CBETOJIIOOUBBHIE,
TEHENMOOUBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHUs; repbapuu u
KOJIJICKIIMH TEIUIOIOOMBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX PACTCHHIA;
qyderna NTHIl U 3Bepeil; repbdapuu pacTeHUi, OTHOCAIIMXCA K TUTPOPUTAM,
KcepopuTam, Me30(pUTaM; KOMHATHBIE PACTCHUS JAHHBIX TPYIIIT; KOJUIEKIIUU
KUBOTHBIX, OOMTAIOIIMX B pa3HbIX cpefax; repObapuu U KOJUIEKIHUU
pacTeHMii M >KMBOTHBIX, OOJAJAIOIIMX YepTaMU MPHUCIOCOOJIEHHOCTH K
CE-30HHBIM M3MEHEHHUSAM YCIOBUM >KU3HH; TepOapuu U KOJUIEKIIUN pacTeHU
U SKMBOTHBIX pPa3IMYHBIX JKU3HEHHBIX (HOPM; KOJUICKIIUM >KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTHUECKUX B3aUMOJICHCTBUSX.
JlaGopaTopHble U NpakTHYecKue padoTbl

1.JJaGoparopHass paborta «BpIsBIeHHE NPHUCTIOCOONICHUI OpPra-HU3MOB K
BIIUSIHUIO CBETa.

2.JIabopatopHasi paboTta «BbIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

3.JIaGoparopHasi paboTra «AHATOMHUYECKHE OCOOECHHOCTH pacTeHUN W3
pa3HbIX MECT OOUTAHUSD).

Tema
OKOJIOTHs
BHUIOB
MOy

OKOJIOTHYECKHE XapaKTePUCTUKHU MOMYJISIIIAM. [Tonymsiius KaK
Owosiornueckas cucrema. Pojb HEOMHOPOTHOCTH Ccpefpbl, (HU3UIECKUX
OapbepoB HW  OCOOEHHOCTEW Owojornun BHIOB B  (HOPMUPOBAHHH
MPOCTPAHCTBEHHOMW  CTPYKTYypbl mnomyisiuuii. OCHOBHBIE  IOKa3aTeln
MOMYJSAIUNA: YUCICHHOCTh, IUIOTHOCTh, BO3PACTHAS M IOJIOBasg CTPYKTYpa,
POXKIAEMOCTh, MPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPAIIHUSL.
DKoJorhYecKas CTpyKTrypa nonyadanuu. OleHKa YUCIEHHOCTH TOIMYJISIIUU.
JvHamuka mnomyiasiuud W €€ peryasiuus. bDHOTHYEeCKHMd MOTEHIMal
nonyyisinud. MojenupoBaHue JIuHaMUKH —rnonmyisiud. KpuBble pocrta
YUCJICEHHOCTH Tonmyisiuuv. KpuBbie BbDKMBaHMS. Perynsdiuss 4ucI€HHOCTH
MOMYJISAIUNA: POJb (PaK-TOPOB, 3aBUCAIINX W HE 3a-BUCAIIUX OT IJIOTHOCTH.
DKOJIOTHYECKHE CTpaTeruu BUMoB (r- u K-cTparerun).

[Tonarue o0 3koJorMuYecKkoi HuIIe Buaa. Mecroobutanue. MHOromepHas
Mojenb dkojorndeckor Humu JIx. WM. XarumHcoHa. Pa3Mmepsl
3KoJIornyeckoil Humu. [loTeHnuanbHas u peaau3oBaHHask HUIIY.

Bun kak cucrema nonynsuumid. Apeanbl BUIOB. BuIbl M UX KM3HEHHbIE
CTpaTeruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MHIpalMi >KUBOTHBIX. bHoJOrnyeckue
WMHBA3UU YYKEPOJHBIX BUJIOB.

JdemMoHcTpanuu

[Hoprper: Jx. U. XaTunHCOH.

Tabmuiel u  cxeMbl: «OKOJOTHYECKHE XapaKTePUCTHKU TOMYISIIHH,
«IIpocTpaHCTBEHHAsl CTPyKTypa NONyasiuun», «Bo3pacTHele NHpaMuIbI
nonynsiuun», «CKOpPOCTh 3aceleHHsl MOBEPXHOCTU 3eMIIM pa3InYHbIMU
opranusma-mm», «Mogenp skosnorunyeckoit HuImM Jx. M. Xatuuncona.
O6opynoBanue: repOapuu pacCTeHUIA; KOJUIEKIIUH KUBOTHBIX.
JlaGopaTopHbIe U NpaKkTHYeCKHe padoThl

JlaboparopHas pabota «IIpucrnocoOneHns ceMsH paCTeHUI K PaCCETICHUION.

Tema

CoobmectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
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OKOJIOrus
COOOIIECTB.
OKOJIOTHYECKHUE
CHCTEMBI

Oopranu3Mamu B OHOLIEHO3E.

Dxocuctema Kak OTKpbiTas cucteMa (A. [Ix. Tencinu). OyHKIMOHATIBHBIE
OJIOKM OpPraHU3MOB B HKOCHUCTEME: MPOIYLIEHThI, KOHCYMEHTHI, PEIyIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue menu u ceTH. AOHOTHUYECKHE OJOKU
sKo-cucteM. [louBbl U Wbl B 3kocuctemMax. KpyroBopoT BeliecTB U MoTOK
SHEPrUU B IKOCHCTEME.

OcHoBHBIE  IOKa3aTeadM  JKOCHCTEMBbl. buomacca W IpoAyKUUS.
DKOJIOTUYECKHE MUPAaMUbI UHCell, OMOMACChl U SHEPT M.

Junamuka skocucteM. Karactpoduueckue mnepectpoiiku. DiaykTyarum.
HampaBienHble 3aKOHOMEpHbIE CMEHBI COOOLIECTB —  CYKLECCHH.
[lepBuyHBIE 1 BTOPUYHBIE CYKIIECCUU U MIX TIPUYHHBI.

AHTpOIIOTEHHBIE BO3JCHCTBUS Ha cykueccuu. KimmakcHoe cooOIecTBo.
buopa3zHooOpa3ue ¥ NOJTHOTA KPYyroBOpoTa BEIIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHble SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMBI MOpPEN U
OKE€aHOB. DKOCHUCTEMBI TYHJIp, JIECOB, CTENEH, MyC-ThIHb.

AHTpPOIIOTEHHBIE HKOCHCTEMBI. ArposkocucremMa. ArpoleHo3. Pazmuuus
MEX]Ty aHTPOTIOT€HHBIMHU M IIPUPOTHBIMU 3KOCUCTEMaMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojackas
¢dbnopa u dayna. CuHaHTponH3anus ropoAckoi dayHsl. buosornueckoe u
XO035IIICTBEHHOE 3HaYeHHE arpo3KOCUCTEM U YPOOIKOCHCTEM.
3akoHOMEpHOCTH (POPMUPOBAHHSI OCHOBHBIX B3aMMOJCHCTBHI OpPraHMU3MOB B
skocucremax. Ponb kackagHoro osddexkra U BUAOB 3AU(UKATOPOB
(kmroueBBIX BUZIOB) B (YHKIIMOHWPOBAHUU dKOcUcTeM. [lepeHoc sHeprum u
BELIECTB MEXJy CMEXKHBIMH 3KOCHUCTEMaMH. YCTOWYMBOCTb OPraHU3MOB,
HNOMYJAUUI MU 3KOCUCTEM B YCIOBHMSX €CTECTBEHHBIX M AHTPONOICHHBIX
BO3ICUCTBHUI.

MexaHn3Mbl BO3JICHCTBUA 3arpsI3HEHUIN Pa3HbIX TUIIOB Ha
CyOOpraHu3MEeHHOM, OpPraHW3MEHHOM, IMONYIALMOHHOM M 3KOCHCTEMHOM
YPOBHSIX; OCHOBBI 3KOJIOTHYECKOI'0 HOPMUPOBAHUS

aHTPOIIOT€HHOI'0 BO3JEHCTBHs. MeTOI0J0TUsI MOHUTOPUHTA €CTECTBEHHBIX
Y QHTPOIIOI'€HHBIX IKOCUCTEM.

JdemoHcTpauuu

[Toptper: A. k. Tenciu.

TabGmuuel n cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA IIUPOKOJIHUCT-
BEHHOT'0 Jieca», «DKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIE TPYIIIIbI
OpraHu3MoB B 3KocucTeme», «KpyroBopor BemiecTB B skocucteme», «llenu
nuTaHus (macTOMIIHAs, AETPUTHAsS)», «IKOJIOrHYecKas MUpaMuaa 4HCcem,
«JKoJoTHuYecKass mHupampaa Ouomacchl», «IKOJOrMuYeckas mHpamuaa
SHEPIUn», «ObpazoBanue  Oosorta»,  «llepBuuHas  cykueccus,
«BoccraHoBnenue yieca  mocie  moxkapa»,  «OKocHcCTeMa  03epay,
«Arpo1eHo3», «KpyroBopoT BeHIECTB M MOTOK 3HEPrUM B arpoleHO3e»,
«I[Ipumepsr ypOo3kocucTEMY.

Ob6opynoBaHue: repOapuu pacTeHH; KOJJIEKIIMM HACEKOMBIX; Uydesa MTHUI]
U 3Bepeii; repOapuu KyJIbTypHBIX M TUKOPACTYILIUX PACTEHHI; aKBapuyM Kak
MO/JIeJIb SIKOCUCTEMBI.

JlaGopaTopHbIe U NpaKkTHYeCKHue PadoThl

1. Ipaxrtuyeckas padora «M3yuenue u onucaHue ypoo3KOCUCTEMBI.

2. JlabopatopHas pabota «M3yueHue pazHOOOpa3zusi MEIKUX IMMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX 9KOCHCTEMaX).

3. Okckypceust «OKCKypcHss B THUIUYHBIA OuoreorneHo3 (B ayOpasy,
Oepe3HsiK, eJIbHHUK, HA CYXO0/I0JIbHBINA MIJIM OMMEHHBIH JIyT, 03epo, 60I0TO)».
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4. Dxckypcusi «IKCKypcus B arpo3KOCUCTEMY (Ha IOJI€ WM B TEIUIMYHOE
XO35UCTBO)».

Tema 10.
buocpepa —
rioOanbHas
HKOCHUCTEMA

buocthepa — oOmemnaneraprHas 06oi049ka 3eMiH, TIE CYIIECTBYET WIIH
CyIIEeCTBOBAJIAa KU3Hb. Pa3BuTHE mpencraBieHuii o 6uocdepe B Tpynax .
3rocca. Yuenue B. U. Bepuaackoro o 6uo-cepe. Obmactu 6uocheps! u eé
coctaB. JKuBoe BelecTBo OMocdeprl U €ro GyHKIIUH.

3akoHOMEpHOCTH cymiecTBoBaHMs Ouochepsl. OcobeHHOCTH OMOCchephl Kak
I00ATPHOW  DKOCHCTEeMBI.  J[MHaMu4eckoe paBHOBecue B Owmocdepe.
KpyroBopoTsl BemiecTB U OHMOTEOXMMHUYECKHE NHKIBI (yriiepoia, a3ora).
PurmuuHOCTS siBNeHMI B Onochepe.

3oHanpHOCTE OMOchepnl. [lonsTe o Omome. OCHOBHBIE OHWOMBI CYIIH:
TyHJpa, XBOWHBIE Jieca, CMEIIaHHbIE M IIUPOKOJIMCTBEHHBIE JIeca, CTEIH,
CaBaHHbBI, IyCTHIHM, TPONMUYECKHUE Jieca, BBICOKOrophs.  Kimmar,
PacTUTENbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

Crpykrypa 1 QyHKIMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMalla
u 6nochepHbIX PYHKINH.

JdemMoHcTpauuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuupsr u cxemsl: «l'eochepsr 3emnn», «KpyroBopor azora B mpupoje»,
«KpyroBopoT yriepona B mpupoje», «KpyroBopot Kuciopoia B Mpupoe»,
«KpyroBopor Bombpl B  mpupome», «OCHOBHbIE OWOMBI  CYIIH»,
«Kmumarnueckue nosica 3emnm», «TyHapa», «Taira», «CMemaHHbIN JIeC»,
«IIupokonucTBeH-Hblld  Jec», «Crenb», «CaBaHHa»,  «llycTbiHY,
«Tponmueckuii jecy.

O6GopynoBanue: repbapuu  pacTeHUH pa3HbBIX OWOMOB;  KOJUICKITUH
YKUBOTHBIX.

Tema 11.
Yenosek u
OKpYXKaromast
cpena

DKOJIOTHYECKHE KPU3UCHI M MX MPUYMHBI. Bo3neiicTBue yenoBeka Ha OWO-
chepy. 3arpszHeHue BO3MymHOW cpenbl. OxXpaHa BO3ayXa. 3arps3HEHHE
BoJA-HOU cpeabl. OXpaHa BOJHBIX pecypcoB. Pazpymienune noussl. OxpaHa
NOYBEH-HBIX pecypcoB. M3MeHeHne kinumara.

AHTPOIIOT€HHOE BO3JICHCTBUE HA PACTUTENIbHBIM U KUBOTHBIM Mup. OxpaHa
pacTUTENBHOTO M JKMBOTHONO Mupa. OCHOBHBIE MPUHLMUIIBI OXPaHbI
npuponbl. Kpacueie kauru. Ocobo oxpaHsieMble NPUPOIHBIE TEPPUTOPUU
(OOIIT). bora-Hu4eckue caapl U 300-JIOTHYESCKUE TAPKH.

OCHOBHbBIE TPUHLIMIBI YCTOWYMBOIO Pa3BUTHS 4YEIOBEUYECTBA M IPUPOJBIL.
PannonanbHOe TPUPOJONONB30BAHUE U COXPAHEHHE OHOJOTHYECKOTO
pa3Ho-00pazus 3emuIu. O6mue 3aKOHOMEPHOCTH r100aTBHBIX
9KOJIOTHYECKUX KpU3H-cOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa U €ro
BEPOSITHBIE MTOCIEACTBUSI.

Pa3Butre MeTOJ0B MOHUTOPUHTA PAa3BUTUS OMACHBIX TEXHOTEHHBIX MPOLEC-
coB. CucremHbIe HCCIEIOBaHUS IEpexoja K pecypco-cOeperaromein u
KOHKYPEHTOCIIOCOOHOH »HepreTuke. buo-ioruueckoe pasHooOpazue u
6uopecypcbl. HarpoHanbHele MH(POPMALMOHHBIE CHCTEMBI, 00€CHeunBaro-
Me J0CTYN K MH(OPMAIMU IO COCTOSIHUIO OTAEIbHBIX BUJIOB M SKOCHUCTEM.
OcCHOBBI ~ 3KOpeaOMWJIMTAIlMM  3KOCUCTEM U CIOCOO0B  OOprOBI €
OMONOBPEKICHUAMU. PEKOHCTPYKIINS MOPCKUX U HA3€MHBIX 3KOCUCTEM.
JeMoHcTpanuun

Tabnuupl u cxeMbl: «3arpsizHeHHe aTMOcdephl», «3arps3HeHue ruapocde-
pBD», «3arps3HeHue nouBb, «llapaukoBeiid 3QdexT», «Ocodo oxpaHseMbIe
MIPUPOJIHBIE TEPPUTOPUNY», «MOJENN YIPaBISIEMOTO MUPaY.

Ob6opynoBanue: pororpaduu 0OXpaHseMbIX PaCTEHUN U KUBOTHBIX KpacHoi
kauru P®, KpacHoil KHUTH peruoHa.
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4. TEMATUYECKOE IIVNIAHUPOBAHHUE YYEBHOI'O IIPE/JIMETA,
KYPCA
Ne | Pasgen/ | Ko OcHoBHbIE BUIbI ONEeKTpOHHBIE
riaBa - JIEATEIIbHOCTH (mudpoBsie)
/ Tema BO oOyuarouxcs 00pa3oBaTeNbH
y4eOHOro | gac 13(S
npeaMera, | OB pecypceni)
Kypca
10 kaace (... 4acoB)
Tema 1.|2 PackpeiBaTh cojepkaHue TEPMUHOB W TOHsTHIL: | https://www.yak
buonorus Hay4YHOE MHPOBO33pEHHE, HaydHas KapThHa Mupa, | lass.ru/p/biologi
KakK HayKa HAYYHBIH METOJ, THIIOTE3a, TEOPHs, METOIbI | a
UCCIIEIOBAHUSL https://studarium
XapaxkTepu30BaTh OHOJIOTHIO Kak KOMIUICKCHYH0 | .ru/subject/biolo
HayKy, €€ MeCcrTo M pojib Cpead Apyrux | qy
€CTECTBEHHBIX HAYK. https://bio-
OneHnBaTh BKJaJ OTEYECTBEHHBIX y4éHbIX B | fag.ru/map3.htm
pa3BUTHE OMOJIOTHH. I
OrneHuBaTh poJib OMOJOTHYECKUX OTKpBITHE u | https://licey.net/
COBPEMCHHBIX HCCIIeIOBaHUi B pa3BuTuu Hayku u | free/6-biologiya/
MPAKTUYECKOUN ACATETLHOCTH JIFOICH.
[Mepeuncnstop npodeccuu, CBSI3aHHBIC c
COBPEMEHHOM OMOJIOTHEH.
[TpuBoIUTH IPUMEPBI MPaKTHYECKOTO
UCII0JIb30BAHHSI JOCTHYKCHHIA ouosorun
B MEIHIINHE, CEIbCKOM XO03s1HCTBE,
IPOMBIIIICHHOCTH W OXPaHe MPUPO/IBL.
Tema 2.4 PackpbiBaTh coJep:kaHHe TEPMUHOB W moHsATHit: | https://www.yak
XKussie JKHBasi CHCTEMa, JIEMEHT, MMOJCUCTeMa, CTpyKTypa; | lass.ru/p/biologi
CHCTEMBbI U OTKPBITOCTb, BBICOKasI YIOPSIOYEHHOCTh, | &
ux yIIPaBIIIEMOCTh, HEPAPXUYHOCTH, 0OMEH BemiecTB | | https://studarium
U3yUYCHHE IpeBpallicHUe SHEPruM, CaMOBOCIPOM3BejeHue, | .ru/subject/biolo
CaMOpeTyJISIIUs, pa3BUTHE. ay
XapakTepu3oBaTh CTPYKTYpPY W CBOMCTBa >xuBbIX | https://bio-
CHCTEM, OTJIMYMS XUMHYECKOTOo cocTaBa 00bekToB | fag.ru/map3.htm
KMBOM W HEXHBOW mpupomsl, oOmuil npunnum | |
KJICTOYHOM OpraHU3aI[iH KUBBIX CHCTEM. https://licey.net/
CpaBHuBaTh OOMEHHBIE Mpoliecchl B HexuBoil u | free/6-biologiya/
KUBOW TPHUPOJIC; PACKPBIBATH CMBICI pPEaKIUi
MeTabonu3ma.
OOBSICHATH MEXaHU3MbI CaMOPETYISAIMHA SKHUBBIX
CHCTEM pa3IMYHOTO HMEPAPXUUECKOTO YPOBHS;
PacKpbIBaTh CYTh MPHHIIUIOB MOJOKUTEIBHON |
OTPHILIATEIbHOM 00OpaTHON CBS3H.
AHanM3upOBaTh CBOMCTBAa CaMOBOCIIPOHM3BEICHUS,
pocTa v pa3BUTHS OPTaHU3MOB
PackpbiBaTh COJep)KaHHE TEPMHUHOB W TOHSTHIA:
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KHU3Hb, HAYYHBIN (PaKT, HAYYHBII MeTO1, TpoleMa,
TUIIOTE3a, TEOpUsA, IMPABWIO, 3aKOH, YPOBHU
OpraHU3alUM )KUBBIX CUCTEM.

[IepeunciATs IPU3HAKY )KUBOTO.

XapakTepu3oBaTb OCHOBHBIE YPOBHU OpraHM3allUd

JKHUBBIX CHUCTCM Hu METOObI 6I/IOJIOFI/I‘~I€CKI/IX
HUCCJIEI0OBAHMIL.
OnuceiBaTh  OCOOCHHOCTH,  XapakTepHBIC IS

KaXI0r0 YPOBHS OpraHU3aliu )KUBOTO.
Ha3biBaTh Hayku, M3ydarolue *UBbIE CUCTEMbI Ha
Pa3HbIX YPOBHSAX OpraHU3al1u.

CpaBHuBaTh MeX1y COO0M KHUBBIE CUCTEMBI Pa3HBIX
YpOBHEH OpraHU3aluyd W TPOUCXOJALINE B HHUX
IIPOLIECCHI.

[loka3piBaTe  posib THUNOTE3 W TEOPUM B
(hopMHpOBaHUM €CTECTBEHHO-HAYYHON KapTHHBI
MUpa.

Tema 3.14 PackpbiBaTh cojepkaHne TEPMUHOB W moHsATHi: | https://www.yak
buonorus KJIEeTKa, OpraHeibl, 3yKapuoThl, IpoKapuoThl, | lass.ru/p/biologi
KJIETKH BUpYCHI, mMTONOTHMS  (KJIeToyHas  Ouosorus), | a
KJIETOYHAS TCOPHSL. https://studarium
XapakTepu30BaTh OCHOBHBIC dTambl pa3BuTHs | .ru/subject/biolo
[UTOJIOTUM Kak Hayku u e€ odopmieHue B | QY
KJICTOYHYIO OHOJIOTHIO. https://bio-
IToka3wsiBaTh BKJIaa y4E€HBIX-OnosoroB B m3ydenue | fag.ru/map3.htm
KJICTOYHOTO CTPOCHHSI OPTaHU3MOB. |
IlepeurcasTh OCHOBHBIC TOJOXKEHHs KieTouHoit | https://licey.net/
TeOpuH, OOBACHATH ¢€ poib B QopmupoBanuu | free/6-biologiya/
€CTeCTBEHHO-HAYYHOU KapTHHBI MUPA.
[IpuBOAMTH TOKA3aTEIHCTBA POJICTBA OPTAHU3MOB C
UCIIOJIb30BaHUEM II0JIOKEHHUI KIICTOYHOH TEOPHH
PackpbiBaTh coJep)KaHWE TEPMHUHOB W TOHSTHIA:
MUKPOCKOIIMPOBAaHUE,  MPHUTOTOBICHUE  CPE30B,
muddepennuanbHOe OKpaIlIfBaHUE,
xpomarorpadus, 3mekTpodope3, METOJ MEYCHBIX
aTOMOB, UEHTPU(PYTUPOBAHUE, METOJ KYJIbTYPHI
KJIETOK U TKaHEH, MeTo pekomOuHaHTHBIX JIHK.
XapakTepu3oBaTh OCHOBHBIC METOIBI HW3YyYCHHUSI
SKMBOU MPUPOIBL.
I'otoBUTH BpPEMCHHbBIC MUKpOIpenapaThl,
paccMaTpuBaTh UX B CBETOBOM MHKPOCKOII U JICNIATh
OTIMCaHuE.
OObBsICHATHP H  COONIOAATh TpaBWIa TEXHHKH
MHKPOCKOTIMPOBAHHSI.
Tema 4. |10 | PackpbiBaTh colepKaHUE TEPMUHOB W TOHATHM: | https://www.yak
Xumuuecka AJIEMEHTHI-OMOTEHBI, IO, BOJIOPOJHAS CBs3b, | lass.ru/p/biologi
o rUIPOGUIBHOCTb, ruipooOHOCTD, Typrop, | a
oprasusart MUHEpaJbHbIC BelleCcTBA, OydepHble cucTemsl, | hitps:/studarium
Hsl KJICTKH AQHHUOHBI, KATUOHBI. .ru/subject/biolo

[TepeuncnsaTh 0COOEHHOCTH XMMHYECKOTO COCTaBa
KJIETKH.
Paznmuuathe

Makpo-, MHUKpO- U

gy

https://bio-
fag.ru/map3.htm
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yIBTPa-MUKPOAJIEMEHTBI, BXOJSIIME B  COCTaB
YKUBOT'O U UX POJIb B OPraHU3ME.

XapakTepu3oBaTb CTPOCHHE M CBOWCTBAa BOJPI;
OOBSCHAT, TPHYUHBI €€ OCOOBIX CBOWCTB H
(yHKINU B KIETKE.

[loka3biBaTh poJib KaTHOHOB W AaHUOHOB B
o0ecrie4yeHn  IPOLECCOB  KU3HENEATEIbHOCTH
(ocmoperymsus, co3JaHue MeMOpaHHOTO
NOTEHLMaNa, peryisiuus padoTbl OEIKOB), paObOTHI
Oy(epHBIX CUCTEM.

YcranaBiIMBaTh B3aUMOCBSI3b CTPOCHUS U (PYHKIIMH
HEOPraHMYECKUX BEIIECTB KJIETKU

PackpeiBath conepxkaHue TEPMHUHOB W TOHSATHIA:
MOHOMEpBHI, MOJIUMEPHI, 00K (IIPOTEUH), NENTH],
aMUHOKHCIIOTa, TENTHUIHAs CBSA3b, IOJUIENTH],
JeHaTypalus, peHarypauus, TJIOOyJaspHblE U
¢ubpuIApHBIE OENIKU, TPHOHBI.

XapakTepuzoBarb ~ O€JIKH, HUX  CTPYKTYPHYIO
opranu3amuilo 1 (QYHKIHUH (cTpykTypHasi,
SHEepreTHuyYeckas,  CUTHaJIbHasg,  peryjasTopHasd,
JIBUTATeNbHAas, 3alIUTHas, GepMEHTAaTUBHAs).
HaspiBaTh xuMHYecKHe OCHOBBI (POPMHUPOBAHUS
CTPYKTYp O€ITKOBOM MOJIEKYJIbI.

[IpuBoTUTH TIPUMEPHI GUOPHILISPHBIX,
TJI00YISPHBIX OCIIKOB.
BeImonHsTh Ka4eCTBEHHBIC peaknuu Ha

oOHapyxeHHe O€JIKOB B KJIETKE, OOBICHATH
MOJIy4YE€HHBIE PE3YIbTaThl

PackpeiBaTh conepxaHue TEPMHHOB W TOHATHIA:
yTJI€BOIbI, MOHOCaXapH/ibl, Jicaxapu/Ibl,
OJIUTOCAXapy/bl, MOJIMCcaxXapubl, TIOK03a, prubdo3a,
ne3okcupu0o03a, JIakT03a, MaJIbT03a, Caxapo3a,
Kpaxmai, TJIUKOTEH, LEJUTI0NI03A.
Knaccuduimposars yriieBoasl MO CTPOSHUIO U
NEePEeUYUCIIATh UX PYHKIHUU.

[IpyBOoMTE TNpUMEpPHI  Pa3IUYHBIX  YIJIEBOJIOB
(MOHOCaxapuI0B, IUCaXapHJIOB, OJHUIOCaXapujoB,
MOJIMCaXapHJIOB)

PackpeiBaTh colepkaHue TEPMHHOB U TOHSTHIL:
JUMHUABL, TPUTIUIEpUabl, (ocHOIUMHIBI, BOCKH,
CTEPOUbI, TUIONPOTEUHBI, TTTUKOTUITHIBI.
Knaccupumuposare  nunuapl MO  CTPOSHHIO,
XapaKTepu30BaTh UX (QYHKIIHH

PackpeiBaTh colepkaHu€ TEPMHHOB U TIOHSTHI:
Ne30KCUPUOOHYKIICMHOBAs KHCIIOTa (JHK),
pubonyknennoBass kuciora (PHK), wnykneorwun,
HYKIICO3UJl, Q30THCTbIE OCHOBAaHHS, aJICHUH,

T'yaHUH, [IUTO3MH, TUMUH, yparun,
KOMILJIEMEHTApHBIE OCHOBaHWUS,
anenosuntpudocdar (ATD), makpospruveckas
CBSI3b, CEKBEHHUPOBAHHUE, TeHOMUKA,

TPAHCKPUIITOMHUKA, ITPOTCOMHUKA.

I
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XapakTepu3oBaTb, OIKACHIBATE M CXEMAaTHYECKU
n300paXkaTh CTPOCHHE HYKJIEO-

tnpga  JAHK  w ngBoiHonm  crmpanm  [IHK,
cexsenuposanue JTHK.

OnuceiBats npouecc perukaunu JJHK B kierke u
Ha3bIBATh €T0 OMOJIOIMYECKOE 3HAUCHUE.
Xapakrepuzoats GyHkun JJHK.

Paznuuats crpykrypy u pynkunu PHK.
OnuceIBaTh MPOLECC TPAHCKPUIILTHH.

CpaBuuBath HykienHoBbie kuciaoThl (JJHK u PHK).
XapakTepu3oBaTh  OCOOCHHOCTH  CTPOCHHS |
byakuun ATO.

DopmMynupoBaTh u OOBSICHATH TIPUHLIAI
KOMILJIEMEHTApHOCTHU U npaBuiio Yapradda
PackpsiBaTh copepikaHWe€ TEPMHHOB M IOHATHI:
MO/JIETMPOBAHNE, KOMITBIOTEPHBINA TU3AH.
[Iepeunciars MIEPCIEKTUBHBIE HallpaBJICHUS
Hay4yHBIX UCCJIE0BAHUN B CTPYKTYpHOH OMOJIOTHH,
pacKkpbpIBaTb MX 3HAYEHHWE JUII MEOULUHBI H
CEJIBCKOTO XO35IMCTBA

Tema 5.

Crpoenue

1 QyHKIIIT
KJIETKH

PackpsiBaTh conepkaHue TEPMUHOB
Y TIOHSTHI: TTPOKAPUOTHYECKAs KIIETKA, KICTOYHAs
CTEHKa, MypeHH, (POTOCHHTE-THYECKHEe MeMOpaHbI,

(bnarenmuH.
XapakTepru3oBaTh bopmy " pasMepsl
MPOKAPHOTHYECKUX KJICTOK; byHKIIIH

FeHEeTUYECKOTO anmnapara mpoKapuoT.

OnuceiBaTh pa3MHOKEHUE MPOKAPHOT.

OneHuBaTh MECTO U POJIb IPOKAPHOT B OHOIIEHO3aX
PackpeiBaTh conepkaHu€ TEPMHHOB U TMOHSTHIL:
rIa3MaTuIecKas MeMmOpaHa (Tutazmanemma),
KUJKOCTHO-MO3aW4yHasi  Mojeidb, MeMOpaHHbIE
OenKu (mepudepuueckue, HUHTETPAJIbHBIE),
[JIMKOKANuKC,  AUQQy3us, OCMOC, aKTUBHBII
TPAHCIIOPT, JHJOLMUTO3, (ArouuTo3, MUHOIMTO3,
9K30LIUTO3, KJIETOYHAs CTEHKa, IJIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb ~ OCOOCHHOCTH  CTPOCHHUS U
(GYHKIMM  DYKapUOTUYECKOM KJIETKH; TPAHCIOPT
BEIIECTB uepe3

IUIa3MaTHYeCKyl0 ~ MeMOpaHy:  [acCUBHBI U
aKTUBHBIN TpaHCHOPT; pPaboTy OETKOB-KaHAJIOB;
paboTy HATpUI-KaTMEBOTO HACOCa; CTPYKTYpy U
(YHKIIMH KIETOYHON CTEHKHU pacTeHUI U rpuboB
PackpeiBaTh conepkaHu€ TEPMHHOB U TIOHSTHIL:
IUTOIIa3Ma, [IUTO30JIb, IIUTOCKETIET,
KOMIIAPTMEHTHI, OPraHOUIbI, SHIOIIa3MaTHYecKast
cetb (OIIC), anmmapatr [onbmxu, JIU30COMBI,
BaKyoOJlb, PHUOOCOMBI, aBTONU3, BE3UKYJSPHBII
TPAHCIIOPT, IEPOKCUCOMBI, KIIETOYHBIN COK, TYprop,
MUTOXOH/PUU, KPHUCTHI, TIACTUIBI, XPOMOILIACTEHI,
JICMKOTUIACTBI, XJIOPOTIACTBI, CTPOMA, TpaHsbl,
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TUJIAKOU I, JIaMEJLIa.

XapakTepu3oBaTh LUTOILIA3MYy JYKapUO-TUUYECKOMN
KJIETKH; KJIacCU(pUIIMpOBaTh

OpraHoujibl B 3aBUCUMOCTH OT OCOOEHHOCTEW HX
cTpoeHusi (ogHOMEMOpaHHBIE, IByMEMOpaHHBIE,
HeMeMOpaHHBIC); OIMUCHIBATh (YHKIUU KaXIOTO
oprasouia B KJIETKE.

OOBACHITH COOBITHS, CBSI3aHHBIC c
BHYTPUKJIETOYHBIM MUIIEBAPEHUEM, €r0 3HAaYCHHE
JUIS OpraHu3Ma.

OTMeyaThb 3HAUCHHE IIUTOCKEIIETA;
XapaKTepU30BaTh €ro 3JeMEHThl (MUKPOTPYOOUKH,
MUKpPO(UIAMEHTHI, TPOMEXYTOUHbIE (UIAMEHTHI),
X POJIb B KU3HEAEATEIbHOCTU KJIETOK M TKaHEeH
PackpsiBaTh copepikaHWe€ TEPMHHOB M IOHATHI:
pubocoma, monrcoMa, MHUKPOTPYOOUKH, TyOyJuH,
KJIETOUHBIM 1eHTp (LIEHTpocoma), LEHTPUOJIH,
ueHtpochepa, KIYTHMKH, PECHUYKH, Oa3aJbHOE
TeNbIIe.

XapakTepru3oBaTb ~ HEMEMOpaHHbIE  OpPraHOU[bI
KJIETKH, UX CTpOEHUE U PyHKIUU

PackpsiBaTh copepikaHWe TEPMHHOB WM IOHSATHI:
aapo,  sepHas  o0oJiouKa, SA€pHBIE  TOPBI,
HyKJIeomuiazMa (Kapuoruia3Ma), TeHOM, XPOMATHH,
JyXpOMAaTHH, T€TEPOXPOMATHH, SIAPBILIKO,
XpPOMOCOMBI, LIECHTPOMEpA, KUHETOXOP, KICTOYHBIE
BKJIFOUEHUS.

XapakTepnu3oBaTh KIETOYHOE SAPO KaK LEHTP
YIIpaBJICHUS KU3HEACATEIbHOCTBIO KJICTKHY;
TEHETHYECKUH aIapar KJIETOK 3YKapuoT, CTPOCHUE
U QYHKIUH XPOMOCOM.

OnucelBaTh CTPYKTYpHI spa U UX B3aUMOCBS3b C
OpraHoOMJaMH LIUTOTIA3MbI

XapakTepu3oBaTb ~ THIIBI  KJIETOK  JYKapHOT:
pacTuTelbHas, JKUBOTHas, rpubHas. CpaBHUBATh
MEXIy CO000H CcTpoeHHEe U >KU3HEIESITEIbHOCTD
JYKapUOTHYECKUX KJIETOK W pOJIb IPOKApHUOT B
OHOLICHO3aX.

Tema 6.

OOmeH
BEIIECTB

Y TIpeBpalll
CHHUE
SHEPrUu

B KIIETKE

10

PackpeiBaTh copepkaHWe TEPMUHOB U TIOHSTHI:
oOMeH BemiecTB  (MeTabOaM3M), aCCHUMUJISAIUS
(anaboIM3M), WIM  TUIACTHMYECKHH  oOMeH,
JTUCCUMMIIALIUSA (KaTaboau3M), MITH SHEPreTH-
yeckuid  oOMeH,  aBTOTPO(dbI,  IeTepoTPOdbI,
aHadpoObl, a’poObl, (epMEHTHI, aKTUBHBIN LIEHTD,
cyocTpatHas  cneuM(UYHOCTb,  KO(EpPMEHTHI,
O€IKU-aKTUBATOPHI U OENKH--UHTHOUTOPHI.
[lepeuncasitb 0COOEHHOCTH  IUIACTHYECKOTO U
HHEPreTU4YecKOro oOMeHa B KIIETKE; YCTaHABINBATh
B3aMMOCBSI3b MEX Ty TUTACTHYECKUM U
HHEPreTUYECKUM 0OMEHOM.

PaznuuaTh TUIBEI 0OOMEHa BEIeCTB: aBTOTPOQHBIHN U
reTepoTpoHbIN.
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[loka3biBaTh posib  KHCIOpOJa B  OOMEHHBIX
nporeccax.

Cxemartnuecku n300paXkaTh CTpOeHHE PepMEHTA.
Otnuuate  QepMEHTBI  OT  HEOPraHUYECKUX
KaTaJM3aTopoB W  ONpEAeNiATb HMX pOJlb B
(YHKITMOHHPOBAHUH JKUBBIX CHUCTEM, B
NPOMBIIIJICHHOCTH, B MEIHUIIMHE, B TOBCEIHEBHOM
KU3HU YeIIOBEKa.

CraBuTh AKCIIEPUMCHT 1o BEISIBJICHHIO
KaTaJIUTHYECKOM aKTHBHOCTH MIEPOKCHIA3BI,
amMuIIa3bl, OOBSICHATH TOJTYYECHHBIE PE3yJIbTaThI
PackpsiBaTh copepikaHWEe TEPMHHOB M IOHATHI:
dbortocunTe3, a3zl  porocuHTe’a  (CBETOBAS,
TeMHOBas1), ¢oronus, GochoprinpoBaHue, IUKI
KanbBuna, HAJI®+ (mepeHocurk BOIOpOa).
XapakTepu3oBaTh TUIACTUUECKHI OOMEH Kak JTall
obmiero oOMeHa BemiecTB; COOBITHS (DOTOCHHTE3A
(peakuuu cBeTOBOM U TEeMHOBOHW (a3); pousb
XJIOPOIUIACTOB B Ipoliecce (PoToCHHTE3A.

BBISBIATE MPHYNHHO-CIICICTBEHHBIC CBS3U MEXITY
MOTJIOIIEHUEM COJIHEYHOM SHEpruu XJIopodumiom
U cuHTE30M MoJiekys1 ATO.

CpaBHHMBAaTh WCXOJHBIC BEIIECTBA, KOHCYHEIC
MPOIYKTHl M  YCIOBUS TPOTEKaHHUS  peakuuit
CBETOBOM M TEMHOBOM (a3 poTocuHTE3A.
YcranaBnuBath B3alMOCBS3b MEXIY
(hOTOCHMHTE30M M JIBIXaHHEM; CBETOBOW U TEMHOBOM
peaknusaMu (poToCHUHTE3A.

OnenuBath 3HaueHHEe (OTOCUHTE3A JUISl KU3HU Ha
3emuie

PackpeiBaTh conepkaHu€ TEPMHHOB U TMOHSTHIL:
XEMOCHHTES.

OOBACHUTH CYIIHOCTh XEMOCHHTE3a, PACKPbIBATh
ero 3HaveHue B onocdepe.

[IpuBoauTe  TpUMEpPHl  XEMOCHHTE3U-PYIOLIUX

OakTepuit (auTpudULIEpYIOIIIE OakTepuH,
Kene300aKkTepuu,  CepoOAKTepPHH,  BOJOPOIHBIC
OaKTepHm)

H XapaKTCPHU30BaATb UX KUBHCACATCIbHOCTD.
CocTaBnsaTh YPaBHCHUSA pCaKI_[I/Iﬁ XEMOCHHTEC3a.
CpaBHI/IBaTB XECMOCHHTE3 C (1)0TOCI/IHT63OM
PaCKpLIBaTL COACPIKAHUC TCPMUHOB U TIOHSTHI:

JTarnbl JHEPreTHYECKOTO oOMeHa —
MOATOTOBUTENBHBIH, OECKHUCIOPOIHBIH
(aHadpOOHBIIf), KHCIJIOPOTHBIN (a9poOHBINA);

TJIMKOJIN3, OpoKeHHe, OWOJIOTUYECKOE OKHCICHUE
(mprxanme), uumkn  Kpebca,  OKHCITUTENbHOE
bochopunupoBanue, MIPOTOHHBIN TpaaueHT,
npotoHHast AT®-cuHTasa.

[TepeuncnsiTh ~ OCOOEHHOCTH  DHEPrETHUYECKOTO
oOMeHa B KIIETKE.

OnucelBaTh JTambl  JHEPreTHYECKOro oOMeHa

45




(IOArOTOBUTEIBHBIN, OECKUCIIOPO/IHBIH,
KHUCJIOPOHBII) U CPaBHUBATH UX MEXIY COOOM.
XapakTepu3oBaTh peaklU IJIMKOJU3a, OpoKeHus,
KJIETOYHOTO JIbIXaHUSI.

YcTaHaBiuBaTh B3aMMOCBSI3b MEXIY TJIMKOJIM30M,
KJICTOYHBIM JIbIXaHHEM

U cuHTe30M MoJsieKys1 ATO.

CocTaBisiTh ~ ypaBHEHUS  OCHOBHBIX  JTaloB
SHEPreTUYEeCKOro 0OMEHa B KIICTKE.

PaccuntbiBaTh SHEpreTHUECKyr0 APPEKTUBHOCTH
TJIMKOJIN3a M OMOJIOTHYECKOTO OKHCIICHHS.
Ha3piBaTh  HCXOJHBIE  BELIECTBA,  KOHEYHbIE
MPOIYKTHl M  YCIOBUSA TNPOTEKAaHUS peakluit
SHEPreTHYecKoro oOMeHa.

CpaBHUBaTh  HSHEPreTUYECKYIO  d(PPEKTUBHOCTD
OECKUCIOPOJHOTO M KHCIOPOJHOIO  JTalloB
SHEPreTHYecKoro oOMeHa

Tema 7.
Hacnencts
CHHasl
nHdopmaril
ns nu
peanuzanu
a9 e B
KJIETKE

10

PackpsiBaTh copepikaHWe TEPMHHOB M IOHSATHI:
IeH, TeHEeTHYEeCKUH KOoJ, KOAOH (TpHUILIET), CTOIM-
KOJIOHBI, MaTpHIa, MaTpUIHBINA CUHTE3,
tpanckpunuus, PHK- mnomumepasa, mnpomorop,
CIUIAMICUHT, HHTPOH, SK30H.

XapakTepru3oBaTh PEAKIIMH MATPUYHOTO CHUHTE3a,
CBOMCTBA '€HETUUECKOT0 KOJA.

OnuceiBaTh ATamnbl TPAHCKPUILMU U TPAHCISIUY;
YCTaHABJIMBATh B3aMMOCBS3b MATPUYHBIX PEAKIUN
B KJIETKE; CXeMaTU4YeCKH H300pakaTb MaTpUUHbBIE
peaKkUMK TPAHCKPUIIIIUKU U TPAHCIISALUU.

Pemate Ouonormyeckue 3amaud Ha OTpeelieHUE
nocnenoBaresbHOCTH HyKIeoTu10B JIHK n MPHK,
OPUMEHSAS. 3HAaHUSA O PEAKUUAX MaTPUYHOIO
CUHTE3A, TE€HETUYECKOM KOJIE, MPUHIUIIE
KOMILIEMEHTApHOCTH

PackpsiBaTh copepikaHue TEPMHUHOB M IOHSATHUI:
TpaHcuanus, antukooH, TPHK, amunoarmn-TPHK-
cuHTeTasa (Kojasa), moupudocoma (IoaImucoma).
XapakTepu3oBaTh CBOMCTBA TEHETUUECKOTO KOJA.
OnuceiBaTh 3Tallbl TPAHCISLMU U CXEMaTHYECKU
n300pakaTh MAaTPUUHBIE PEAKIIUU TPAHCIISIIIUH.
Pemate Ouonormyeckue 3agaud Ha OTMpeesieHUue
AQHTUKOJIOHOB TPHK, MOCJIEI0BATEIbHOCTH
AMUHOKHCIIOT B MOJIEKyJe Oenka, MPUMEHsIsl 3HAHUS
0 peakuMsiX MaTPUYHOTO CHHTE3a, N€HETUYECKOM
KO/JI€, IPUHIIUIE KOMIUIEMEHTapHOCTHU

PackpsiBaTh copepkaHWe€ TEPMHUHOB M TOHSATHUI:
OIepaTop, ONEpPOH, CTPYKTYPHbIE T'€HbI, TPOMOTOP,
penpec-

cop.

OnuceiBaTh  CTPYKTYypy T€HOMa  IPOKApUOT;
XapakTepu3oBaTh pabOTy UHAYUUOENbHOTO U
penpeccuOensHOTO ONepoHa.

BoiiensaTe CTPYKTYpHYIO U PEryJIATOpPHBIE YacTH
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reHa 3yKapuoT.
CpaBHUBaTh IPOLECCHl AIKCIPECCUHM TIE€HOB Yy
MIPOKApUOT U SYKApPHUOT.

XapaktepuzoBatrh runorezy omepona (®. XKaxo0,
K. Mamno).

OnuceiBaTh MEXaHU3M MOAJEPKAHUS KIETOYHOTO
roMeocTasa

PackpsiBaTh copepkaHHE€ TEPMHHOB M IOHATHI:
BUPYC, BUPHMOH, CEpALIEBUHA, KallCui, OOpaTHas
TPAHCKPUIILUS, PETPOBUPYCHI, OakTepuodar, BUPYC
umMMmyHoAeummura uvenoBeka (BUY), npupomHo-
O4YaroBble MHPEKIUH.

XapakTepuzoBaTb  BHPYChI,  PETPOBHPYCHI U
OakTepuodaru Kak BHYTPUKJIETOYHBIX I1apa3uTOB
MIPOKApUOT U SYKAPHOT.

Wznarats TUMOTE3bI 9BOJIFOLIMOHHOTO
MIPOUCXOXKICHUSI BUPYCOB.

OnuceiBaTh MEXaHW3M B3aUMOJEHCTBUSL BUpYyCA U
KJIETKU, NH(GEKINOHHBIN BUPYCHBIN IIpOILIECC.
XapakTepu3oBaTb MEXaHU3Mbl BEPTUKAJIBLHOU U
TOPU30HTAJIBHOM Mepeaayu BUPYCOB; 3a00JIeBaHUs
KUBOTHBIX U PACTEHUH, BBI3bIBAEMbIE BUPYCAMHU.
HazwiBaTh BUPYCHBIC 3a007eBaHus,
BCTpEYAIOLIMECS Y YEJIOBEKA: TPUIIIL,

kiemeBord  sHnedamur, remarur, COVID-19,
CIIA.

CoOmrogaTh MpaBWiia MOBEACHHUS B OKpPY)KaroIen
MIPUPOTHOMN cpene, Mep npoUIaKTUKN
pacrpoCTpaHeHHs] BUPYCHBIX 3a00JIeBaHUN (B TOM
yucine BUY-undexunn).

Tema 8.
KuzHeHHBI
u IAKIT
KJIETKU

10

PackpeiBaTh conepkaHu€ TEPMHHOB U TMOHSTHIL:
KJICTOYHBIN LUK, UHTEP-(a3a.

[lepeuncnsaTh nMepuoibl KUZHEHHOTO LUKIIA KICTKU
U XapaKTepu30BaTh MPOTEKAIONINE B HUX MTPOLIECCHI
PackpeiBaTh conepkaHu€ TEPMHHOB U TMOHSTHIL:

PEIUTHKAIUS (penynukarus),
KOMIUIEMEHTAPHOCTb, aHTHIapauieabHoCTh, JIHK-
noJimMepasa,

TEJIOMEpa, PEIUIMKAllMOHHAs BWJIKA, XPOMOCOMA,
XPOMOCOMHBIA Ha0Op, HYKJIEOCOMBI, CECTPUHCKHE
XpOMaTHbl, LIECHTPOMEpa, KapUOTHII, TaluIOUIHbIN
U JUIUIOUJHBIA HAOOp XpPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, ITOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTpOEHUE XpOMOCOM,
KapUOTUIIOB OPraHU3MOB.

[lepeuncnars npunimns! perukannun  JHK n
JlaBaTh UM COJEPKATEIBHYIO XapaKTEPUCTHKY.
OnuceiBath Mexanu3M permkanuu JJHK.
Cxemaruuecku M300paxkaTb CTpoeHue meradazHoi
XpOMOCOMBI.

Paznnuate XpoMOCOMBI Ha MMKpOIIpenaparax u
MuUKpodoTorpadusx
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PackpsiBaTh coAepKaHHE TEPMHHOB M IOHATHUI:
muto3, mpodasza, meradaza, anadasza, Temodasa,
KApUOKMHE3, LUTOKUHE3, BEPETEHO  JEJICHU,
MeTadas3Has IIaCTHHKA, 00pO3/a IeIeHUs.
[lepeuncnsarh nocaen0BaTENbHOCTh CTAAUNH MUTO3a
Y OIIUCHIBATh MPOUCXOIAIINE Ha HUX ITPOLIECCHI.
CpaBHHMBaTh OCOOCHHOCTH TPOTEKAHUS MHTO3a B
PaCTUTENbHBIX U KHUBOTHBIX KIJIETKAX.

OOBSACHATD OMOJIOTHYECKHIA CMBICIT MUTO3.
Paznuuarh cTazmmm MuTO3a Ha MUKpOIpenaparax u
MUKpodoTorpadusax

PackpsiBaTh copepikaHWEe TEPMHHOB M IOHATHI:
anonTo3, npoaudeparus, uPphepeHITIpOBKa.
XapakTepu3oBaTh  PErYNISIHMI0  MHUTOTHYECKOTO
LMKJIA KJIETKH.

OOBACHATD OMOJIOrMYeCKU CMBICIT
3aMporpaMMHpPOBAaHHONW  KJIETOYHOM rubenn —
arnomnTo3a.

VYcTaHaBnuBaTh B3aUMOCBSI3b MEXKJY TOMEOCTa30M
KJIETOK M UX THOEIIBIO.

Tema 9.

Crpoenue
1 QyHKIIIN
OpraHu3MoO
B

18

PackpsiBaTh copepikaHWe TEPMHHOB M IOHSATHI:
OpraHM3M, OpraH, Opra-HejUlbl, CHCT€Ma OPIaHOB,
anmnapart, GyHKIHOHAIbHAsI CHCTEMa, TOMEO-

CcTas.

[lepeuncasaTs CTPyKTYpHO-(QYHKIIMOHAIBHbBIE YaCTH
OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX, MHOTOKJICTOYHBIX
Y MHOTOTKaHEBBIX OPTaHU3MOB.

XapakTepu3oBaTb  OCOOCHHOCTH  CTPOCHMS U
KU3HEJCATCIIBHOCTH OJHOKIETOYHBIX OPraHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPIaHU3MOB.

CpaBHMBaTh MeXay COOOH  OJHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE u
MHOTOTKaHEBBIE OPTaHU3MBI.

PackpeiBaTh conep:kaHMe TEPMHMHOB W IIOHATHIM:
TKaHb, SMUAEPMHUC, IPoOKa, KOpPKa, J1y0, IpeBecrHa,
JIPEeBECHHHBIE BOJIOKHA, JIyOsHbIE BOJIOKHA, COCY/IbI,
KaMEHUCTBIE KIIETKU.

XapakTepu3oBaTb THIIBI PACTUTEIbHBIX TKaHEH:
oOpa3oBarelbHas, IIOKPOBHA, IIPOBOASILAL,
OCHOBHas, MEXaHUYECKas; NIEPEYUCIIATD
OCOOEHHOCTHM HX CTPOEHHS U  BBINOJHSEMbIE
GbyHKIIIN

PackpsiBaTh cOAEpKaHHE TEPMHUHOB M IOHATHUI:
OIUTEIUHN, CEKPET, MBIIIECYHBIE BOJIOKHA, HEHUPOH,
HEHUpOorus.

XapakTepu3oBaTb TKaHU JKUBOTHBIX U YEJIOBEKa:
SNUTENUaNbHAs, COEAVUHMUTENbHAs,  MbILICYHAd,
HEpBHAs; MEPEUUCIIATh OCOOEHHOCTH MX CTPOCHUS
U BBIMIOJIHSIEMbIE (PYHKIIHH.

PackpsiBaTh cOAEpKaHHE TEPMHHOB M IOHATHUI:
OpraH, KOpeHb, TMO0Oer, IBETOK, IUIOJ, CeMs,
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II0JIOBBIE HKEJIe3bl, I10JIOBBIE IIPOTOKH,
KOIYJISITUBHBIE OPTraHbl, CUCTEMBI OPI'aHOB.
XapakTepu3oBaTb BET€TaTHUBHbIE U T'€HEpPaTUBHbIC
OpraHbl paCTEHMH, COMATUYECKUE U PETYIATOPHBIE
OpraHsl >KHBOTHBIX; MEPEUHUCIATh 0OCOOEHHOCTH UX
CTPOEHUS U BBINOJHAEMbIE (PYHKIMU.
VYcraHaBnuBaTh B3aUMOCBSI3U MEX]Yy CTPOEHUEM
OpraHoB U WX (HYHKIUSMHU.

Paznuuate BuABI TKaHEW, OpraHbl M CHCTEMBI
OpraHoB, B  TOM  4YHCJI€  YE€JOBEKa, Ha
MUKpoIIpenaparax, BJIQXKHBIX npernaparax,
repbapusax u  MukpodoTorpadusax, Tadbaunax,
MOJENSAX U MYJIsIKaX.

PackpsiBaTh copepikaHWe TEPMHHOB M IOHATHI:
OTIOPHBIE CHUCTEMBI, 000JIOUKU KJIETKH, (GUOpUILIbI,
KapKac, HapyXHbIH CKeJeT (XUTHHOBBIM IOKPOB),
TUJIPOCTATUYECKUN CKEJIET, BHYTPEHHUW CKEJET,
KOCTH (JITUHHBIC, KOPOTKHE, TUIOCKHE), COSTUHEHUS
KOCTEeH, HEeNOJBUXKHBbIE (IIBBI), IMOJIYIIOJBUKHBIE,
ITOJIBUKHBIE (cycTaBsl), OTJAEIIbI cKerera
MMO3BOHOYHBIX JKMBOTHBIX: YE€pEer, OCEBOH CKeleT
(O3BOHOYHMK, TpyaHAs KIETKa, Xopjaa), Mosica
KOHEYHOCTEH, CBOOOTHBIE KOHEYHOCTH.

OnuceiBaTh HApPYXHbIH M BHYTPEHHHUUN CKEJIETHI
YKUBOTHBIX, CTPOCHHE U TUIIBI COETUHEHHUS KOCTEM.
VYcraHaBnMBaTh B3aMMOCBSI3H MEXIy CTPOCHUEM
OTIOPHBIX CUCTEM M UX (PYHKLIUSIMH B OPraHU3ME.
CpaBHUBaATh CTPOCHUE OMOPHBIX CUCTEM PACTECHUI
Y JKABOTHBIX

PackpsiBaTh copep:kaHWE€ TEPMHHOB M IIOHSATHMA:
JNBUKECHUE, IBUTATEIIbHbIE OpraHEIUIbl, JBUYKECHUE
MPOCTEHIIINX (amé&6ouHoOE, KT'YTHKOBOEC,
PECHUYHOE), IBM)KEHHUE PACTEHUH (TPOMU3MBI,
HACTHH), MBIIICYHbIE CHCTEMbI (COKpaTUTEIIbHbIC
BOJIOKOHIIA, KOXKHO-MYCKYJIbHBII MEIIOK,
CKeJeTHas MYCKYyJlaTypa), CKeJleTHas MBIIIa
(MBIIIEYHOE BOJIOKHO, MHOGUOpPHIIIA), BBICIINE

JABUTI'aTCIIbHBIC LHCHTPHLI, pa60Ta MBIIIII]
(,Z[BI/IraTCJ'ILHaH, COMaTI/I‘{eCKaH), MBIIIICYHOC
YTOMIICHHUC.

XapaKTepI/ISOBaTB BUbI JABUKCHUA

OJHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX OPraHU3MOB.
OnuceIBaTh CKEIETHEIC MbIIIOBI K KX pa60Ty.
YcTaHaBiauBaTh B3aHMOCBSI3b MCXKAY CTPOCHUCM
OIIOPHBIX CUCTEM U IBUKCHUAMU OPIraHU3MOB
PaCKpLIBaTL COACPIKAHUC TCPMUHOB U TIOHSTHIH:

IHUTaHUeE, NHILEBapeHue, NUILIEBAPUTEIbHbBIE
BaKyOJIM, KHILIEYHAas IOJIOCTh, NHIIEBAPUTEIbHAS
TpyOKa, MUIEBAPUTEIbHBIN TPAKT,

NUIICBAPUTCIIBHBIC  JKCJIC3bI, [MMUIICBAPUTCIIBHBIC
COKH.
XapaKTepmoBaTL IIUTAHUC KHUBOTHBIX,;
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BHYTPHUIIOJIOCTHOE u BHYTPUKJIETOYHOE
MULIEBapEHHUE.

Paznuuare Ha M300pakeHUsAX (cxemax, TaONHIaX,
MYJISKaX) OTAEIbl IMULIEBAPUTEIBHOIO TpakTa M
MULIEBAPUTEIBHYIO CUCTEMY YEJIOBEKA.
VYcraHaBnuBaTh B3aUMOCBSI3U MEX]Yy CTPOEHUEM
OpraHoB IUIIEBapEHUs

U UX (PYHKITUSMU B OpTaHU3ME.

CpaBHUBaTh  CTPOEHHE  OPraHOB  pPACTEHUIl,
obecreunBarommnx KOPHEBOE MATaHKUE u
¢doTocuHTE3; MUIIEBAPUTENbHbIX Oprasesu1
MPOCTEHIINX U OPraHOB MUIIEBAPEHHUS JKUBOTHBIX
PackpsiBaTh copepikaHWEe TEPMHHOB M IOHATHI:
nbixaHue, OUQQys3us, KOXKHOE IbIXaHHWE, OpraHbl
NBIXaHUs, JBIXaTeIbHBIC IBWXKCHUS, JbIXaTeIbHBIN
LIEHTP, JIErO4YHbIe OOBEMBI, >KU3HEHHAsT EMKOCTb
JIETKUX.

XapakTepu3oBaTh JIBIXAHWE pACTEHUMW; JbIXaHUE
JKUBOTHBIX U YE€JIOBEKA.

OnuceiBaTh 3BOJIIOIMOHHOE YCIOKHEHNUE CTPOCHHUS
JETKUX TTO3BOHOYHBIX JKUBOTHBIX.

Paznuuate Ha m300pakeHUsX (cxemax, TaOiHIax,
MYJISDKaX) AbIXaTeIbHYIO CUCTEMY YEJIOBEKA.
OnurceIBaTh MEXaHNW3M BEHTWJISILUN JETKUX Y NTHULL
Y MJICKOITUTAOIIHNX.

VYcraHaBnMBaTh B3aMMOCBSI3H MEXIy CTPOCHUEM
OpraHoB JBIXaHUS U UX QYHKUUSMU B OpraHU3MeE
PackpeiBath conepxaHre TEPMHUHOB M TOHSTHI:
TPAaHCHOPT BEIIECTB, TPAHCHOPT y PaCTEHHU,
KPOBEHOCHAsl CHCTEMAa JKMBOTHBIX, KPOBb, IUIa3Ma,
(hopMeHHbIE 3JIEMEHTHI, KpOoBOOOpallleHue, Kpyru
KPOBOOOpaIIeHHUS, CEepJICYHBII LUKII,
mumpooOpareHue, nuMba, nuMdarraeckue
cocyabl, TuMdaTHUecKue y3jbl, BHYTPEHHSA cpela
OopraHusma.

XapakTepu3oBaTh TPAHCIOPT BELIECTB Y PACTECHUU
U 6€CII03BOHOYHBIX KUBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO CHUCTEMY JKUBOTHBIX WU
YeJoBeKa.

Paznuuare Ha u300pakeHUSX (cXeMmax, TaOJHIaXx,
MyJsKax) KPOBEHOCHYIO U JHUM(paTHYecKyro
CHUCTEMY YE€JIOBEKA.

VYcraHaBnuBaTh B3aUMOCBSI3HM MEXJYy CTPOEHUEM
OpraHoB KpOBOOOpalleHus: U WX (QYHKUUSIMH B
OpraHusme

PackpsiBaTh copepkaHWe€ TEPMHUHOB M TOHSATHUI:
BBIJICJICHHE, TYTTalUs, JINCTONAJ, COKPaTUTEIbHbIE
BAaKyOJIM, U3BUTHIEC KaHAJbIIbI, 3BE3UATHIE KIIETKU,
BBIJICTTUTENbHBIE TPYOOUKH, MaJbITUTUEBHI COCY/IBI,
MOYKH, MOYE-TOYHHUK, MOYEBOW IMy3bIph, HE(POH,
Moua.

XapakTepu3oBaTh MPOLIECC BBIJCICHUS Y paCTeHUN
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Y KUBOTHBIX.
Paznuuare Ha M300pakeHUsAX (cxemax, TaONHIAX,
MYJISIKaX) BbIACIUTENbHYIO CHCTEMY UEJIOBEKa.
OnuceIBaTh MEXaHU3M (GYHKIIMOHUPOBAHUS
He(dpoHa; TIpoiecc 00pa30BaHUS MOYH.
VYcTaHaBnuBaTh B3aUMOCBSI3U MEXKIYy CTPOEHUEM
OpPraHOB BBIJCJICHUS U UX (QYHKIUSIMH B OpraHU3Me
PackpsiBaTh copepkaHHE€ TEPMHHOB M IOHATHI:
Karcyjia, SHA0CHOpa, LUCTa, KYTHKYJa, CpPEeAcTBa
IIACCUBHOW  3aIlUTHI, CPEICTBA  XUMHUYECKOU
3aIlUTHI, KOXXHBIE  TIOKPOBBI, = HUMMYHHTET,
MMMYHHasl CUCTEMa, aHTUI'€H, aHTUTEJO.
XapakTepu30BaTh BUJIbI 3AIIUTHl Y OJHOKIETOYHBIX
1 MHOTOKJIETOYHBIX OPTraHU3MOB.

OnuceiBaTh CTPOCHHE KOXKHBIX IOKPOBOB M HX
MIPOU3BO/IHBIX.

Paznuuate Ha u300pakeHUsIX (cxemax, TabyiuIax,
MYJISKaX) OpraHbl UMMYHHOM CHCTEMBbI YeIoBeKa.
VYcTaHaBnuBaTh B3aUMOCBSI3U MEX]y CTPOEHUEM
OpraHoOB 3alUTHl U UX (YHKIUSIMHU B OpPTaHHU3ME.
PackpsiBaTh copepikaHWe TEPMHHOB M IOHSATHI:
pa3apaKUMOCTh, PEryNSLMs, TaKCHUChI, POCTOBBIE
BeIlleCTBA (aykcuHBI), HEpBHAs cucreMa,
pedaexkropHas perymsius, pediiekc, pedeKkTopHas
Jlyra, MEepeAHUud MO3r, MPOMEKYTOUYHBIM MO3T,
CpeaHUN MO3T, MO3KEYOK, MPOJOJIrOBATHIA MO3T,
BEreTaTHBHAas HEPBHAs CHCTEMa, TyMopajbHas
perynsuusi, TOPMOHBI, OJHAOKPHUHHAas CHCTEMa,
runoTtaiamo-TunopusapHas cUcTeMa.
XapakTepus3oBaTh pa3apaKuMoCThb y
OJIHOKJIETOYHBIX OPraHu3MOB M peIICKTOPHYIO
PETYISILHNIO Y )KUBOTHBIX.

Paznuuare Ha u300pakeHUsX (cxemax, TadJHIax,
MYyJIsiKaxX) HEPBHYIO CUCTEMY U €€ OTJIEJNbl; OTACIBI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KHUBOTHBIX.
OnuceiBaTh TYMOPaJIbHYIO PEryIALUIO y
KUBOTHBIX.

Paznuuare Ha u300pakeHUSX (cXeMmax, TaOJHIaXx,
MyJsKax) SHIOKPUHHYIO CHCTEMY J>KUBOTHBIX H
YyelnoBeKa.

HaspiBaTh  Kene3bl  DHJIOKPUHHONW  CHCTEMBI
YeloBeKa U BhIpaOaThIBaeMble UMU TOPMOHBI.
OnuceIBaTh JE€HCTBHE TOPMOHOB.

VYcraHaBnuBaTh B3aMMOCBSI3HM MEXJY CTPOCHUEM
OpPraHoOB HEPBHOW M S3HJOKPUHHON CHUCTEM M HX
(YHKIUSIMU B OpraHu3Me.

XapakTepu3oBaTh  3BOJIOLUOHHOE  YCJIOXKHEHHUE
CTPOEHHS] HEPBHOW CUCTEMBI Y dKUBOTHBIX.

Tema 10.
PazmuoxeHn

uc
Pa3sBUTHUC

u

10

PaCKpLIBaTL COACPIKAHUC TCPMUHOB U I10-

HATHH: Pa3sSMHOKCHUC, IIpoCTOC ACJIICHUC,
IIOYKOBAHMHCE, CriopyJjianusd, BCIr€¢TaTuBHOC
PAa3MHOXKCHHUC, (I)paFMCHTaI_[I/I}I, KIIOHMPOBAHUE,
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OpraHu3Mo
B

raMeThl, CIepMaTo30ua (CHepMHuii), SHIEKIeTKA,
3UroTa, KOHBIOTallUsl.

[epeuncasT 0COOEHHOCTH OECTOIOT0 U MOJIOBOTO
Pa3MHOKEHHSI OPTaHU3MOB.

XapakTepru3oBaTh CYMIHOCTh U (HOopMBI Oecronoro
Pa3MHOXKEHUS OpraHHU3MOB; Ouosoruueckoe
3Ha4YeHHEe OECII0I0ro Pa3MHOKEHHS.

Paznuuare cnopy Kak  CHEUAIM3UPOBAHHYIO
KJIETKy, MpeAHa3sHauYeHHyK Uil Oecrosoro
Pa3MHOXKEHMS], U CIIOPbI OaKTEpUH.

OOBACHATD IIPEUMYILECTBA II0JIOBOTO
Pa3MHOKEHHS Ha/l OECIIOJIBIM.

PackpeiBaTh poJib KJIOHUPOBAHUS B CEJIEKUIUU U
CEJIbCKOM XO35ICTBE

PackpsiBaTh copepikaHWe€ TEPMHHOB M IOHATHI:
Melo3, OWBaJeHTbl, KPOCCUHIOBEpP, HHTEPKUHES,
HE3aBHCHMOE pacIpeielieHne, KpOCCUHIOBEp.
Paznuuath Ha u300pakeHusx (cxemax, Tabaumax) u
MUKpOTpernaparax 3pejible  IOJIOBble  KIETKU
MJIEKOTIUTAIOIINX U OPraHbl Pa3MHOXKEHUS BBICIIMX
pacTeHui.

PackpsIBaTh CyIIHOCTH Me€H03a, XapaKTepHU30BaTh
€ro OTJIeJIbHbIE CTAUH.

OnpenensiTh MECTO M€H03a B KHU3HEHHBIX IHKJIaX
pa3IUYHbIX OpPraHU3MOB. OOBsCHATH
OMOJIOTUYECKUN CMBICT KPOCCUHIOBEPA, OMUCHIBATh
€ro MEXaHU3M.

CpaBHUBaTh MEHO3 C MHUTO30M; pa3jinyarh
OTIENIbHBIE MX CTaJUM Ha MHKpoIpenapatax H
M300paKeHUAX (CXemax, Ta0nuIax).

PackpbIBaTh 3BOJIIOLIMOHHOE 3HAY€HHE IOJOBOTO
Pa3sMHOXEHHS OPIraHU3MOB

PackpbiBaTh colepkaHue TEPMHUHOB M IOHSATHIA:
ramMeToreHes, CriepMaToreHes3, OOreHe3, CEMEHHUKH,
SIMYHUKH, CLIEPMATOrOHUH, CLIEPMATOLUTBI,
CriepMaTU/Ibl, CIIEPMATO30UIbl, OOTOHUH, OOLUTHI,
HOJISIPHBIE TeJIbIIa, AHIEKIIETKA, aKpocoMa.
[lepeuncasaTh cTaiuu raMeToreHesa y >kMBOTHBIX.
OnuchIBaTh MPOLIECC TAMETOI€HE3a U €r0 MEePUOIBI,
CTPOEHHUE MOJIOBBIX KJIETOK.

Paznuuath  0coOEHHOCTM — clepMmaroreHesa MU
OOT€HE3a.

OnuceIBaTh MMpOLECChI OCEMCHCHUA 151
OIINIOAOTBOPCHUA, pa3HbIC BapHUaHThBI
IMapTCHOI'CHE3a

PackpeiBaTh colepkaHu€ TEPMHHOB U TIOHSTHI:
OTUIOIOTBOPEHUE, 3UroTa, OIacToMep, akpocoMHast
peaxius, MIPOHYKJIEYC, MapTEeHOTeHe3,
sMOpuoTeHe3, npoOieHue, Onactyna, Mopyna,
ractpyna, HeHpyla, OpraHoreHe3, OSKTOJepMa,
Me30JlepMa, PHTOJEepMa, IeJIOM, HEepBHas TPYOKa,
XOpJa, KAIIeYHas TpyoOKa.
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Omnpenensite SMOPHOHANBHBIA TEPUOJ] PA3BUTHS

Opranusma u OIIHCHIBATH OCHOBHBIE
3aKOHOMEPHOCTH JpolOieHuss — oOpa3oBaHue
OJTHOCJTIOHOTO 3apojplla  —  OIacTynsbl,

3aBHCHMOCTh XOJa JIpOOJICHHSI OT KOJIMYECTBa
KeNTKka B SHICKIETKE;  TacTPYISILUI0 |
OpraHoreHes.

OObsicHsATh dTanbl  JUPPEPSHIUPOBKH  TKAHEH,
00pa3oBaHus OPraHOB M CUCTEM OPTaHOB.
XapakTepru3oBaTh PEryslui0  SMOPHOHAIHHOTO
pa3BUTHS; JIETEPMUHALMIO W SMOPHOHAIBHYIO
WHAYKIMIO; TeHETUYECKUI KOHTPOJIb PAa3BUTHSL.
OOGOCHOBBIBaTh BpPETHOE BO3JIEUCTBHE TabAYHOTO
IpIMa M aJKOTOJisi Ha XOJ SMOpPHUOHAIBHOTO W

MOCTAMOPHOHAIBHOTO pa3BUTHSA opraHusma
YeJI0BEKa

PackpsiBaTh copepikaHHE€ TEPMHHOB M IIOHSATHM:
OHTOI'CHE3, OCTAMOPHOHAIIBHOE pa3BUTHE,

MeTamopdo3, JTUYHWHKA, POCT, CTApEHUE, CMEPTh.
XapakTepu3oBaTh MOCTIMOPHOHAIBHBIA  MEPHOJ
pa3BUTHS OpPraHU3Ma U €T0 OCHOBHBIE ()OPMBEI.
XapakTepu3oBaTh MPSMOE pPa3BHTHE H  €T0
TIEPUOIBI.

H3narate coJIepKaHue Teopui CTapeHust
OpraHu3MOB.

OOBICHATH OHOJIOTMYECKUN CMBICIT Pa3BUTHUS C
MeTamMopho3oM

PackpeiBath conepxkaHue TEPMHUHOB W TOHSATHIA:
rametopuT, copoduT, aHTe-

PUONH, ApXCroHuu, 3apOCTOK, Meracriopa,
SapO,Z[BIH_IeBHﬁ MCHIOK, CHHEpPruabl, aHTHUIIObI,
MUKPOCIIOpa, IBIIBIICBOC 3€pHO, Z[BOP'IHOC

OIUIOJIOTBOPEHUE, PpOCT, MEpUCTeMa, KamOui,
NEePUO/Ibl OHTOTE€HE3a IBETKOBBIX PACTEHUI.
XapakTepu3oBaTb OCOOEHHOCTH  O€croysioro u
MOJIOBOTO Pa3MHOKEHHUS [[BETKOBBIX PACTEHUH.
Boigensate 0COOEHHOCTH MPOTEKaHUSI raMeToreHe3a
y LBETKOBBIX PACTCHHIA.

OnuceiBath mpoliiecc JBOHHOTO OIUIOA0-TBOPEHUS Y
[BETKOBBIX  pacTeHUH U  OOBACHATH  €ro
MPEUMYILECTBA [0 CPABHEHHIO C OILJIOIOTBOPEHUEM
y CIIOPOBBIX U TOJIOCEMEHHBIX.

Tema 11.
I'eneTuka
— HayKa o
HacJeJICTBE
HHOCTH U
N3MEHYHBO
CTH
OPraHu3Mo
B

10

PaCKpLIBaTL COACPIKAHUC TCPMUHOB U TIOHSTHH:
T'CHCTHUKA, I'CH.

I[eMOHCTpI/IpOBaTB 3HaHHUA HCTOpUU
BO3HHMKHOBCHUS I'CHCTHUKMU.

XapaKTepnsoBaTL OCHOBHBIC  3TaIlbl  PA3BUTHUA
TCHCTUKH KaK HayKN

PaCKpLIBaTL COACPIKAHUC TCPMUHOB U TIOHSTHIA:
HaCJICACTBEHHOCTh, HACJICA0OBAaHUC, N3MCHYUBOCTD,
T'CHOTHUII, (I)CHOTI/IH, réHoM, JIOKYC, XpOMOCOMEI,
AJIJICJIbHBIC T'CHBI (aJ'IJ'ICJ]I/I), AJIBTCPHATUBHBIC
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IIpU3HAKU, TOMO3UIOTa, reTEpO3UTOTa,
JOMUHAHTHBIM IPU3HAK, PELIECCUBHBIM INPU3HAK,
qucTas JIMHUS, THOPUIBL.

Ilonp30BaTbCsi TEHETHMYECKOW TEPMHUHOJIOTHMEH U
CHUMBOJIMKOH JUIs 3aIIUCH CXEM CKPEILMBAHU.

free/6-biologiya/

Tema 12.

3aKkoHOMEp
HOCTH
HacJeJICTBE
HHOCTHU

10

PackpsiBaTh copepkaHHE€ TEPMHHOB M IOHATHI:
MOHOTHOpPHUHOE CKpEIIMBAHUE, YUCTOTa TaMer,
JOMUHUPOBAHUE, PACUICIUICHUE IPU3HAKOB.
OnuceiBath ombIThl . Menzens mno u3y4eHUro
HACJIeI0BaHUs OJHOM Iapbl NPU3HAKOB y ropoxa
IIOCEBHOTO.

[IpuBouTh GOPMYIUPOBKYU MIEPBOTO

u BrOporo 3akoHOB [I. Menxaens (3akoHa
eanHooOpa3us THOPUIOB TMEPBOTO  IOKOJIEHUS,
3aKOH DACHICIUIEHUs] NMPU3HAKOB) U OOBACHATH MX
LATOJIOTUYECKAE OCHOBBI.

CocTaBisTh CXEMBI MOHOTHOPUAHOTO
CKpEIllMBaHMs M peliaTh MeHEeTHYeCKHUe 3a/ad Ha
MOHOTHOPUHOE CKpEIMBaHNe

PackpsiBaTh copepikaHWe TEPMHHOB WM IOHSATHI:

aHAIM3UPYIOILEee CKpEIIUBaHUE, HETOJIHOE
JOMHHHUPOBaHKE, KOJOMUHUPOBAHUE.
CocTaBisiTh CXEMBI aHATTM3UPYIOLIET O

CKpEILIMBAaHMS U PEIIaTh T€HETUYECKUE 3aJa4u Ha
QHANIM3UPYIONIEE  CKPEIIMBAHUE W HEMOJHOE
JTIOMUHUPOBAHHUE

PackpeiBath conepxkaHue TEPMHUHOB W TOHSATHIA:
TUTHOPUHOE  CKpeIlMBaHue, (HEHOTUIMUYCCKUI
paauKa.

OnuceiBath onbIThl . MeHzaens 1o H3y4CHUIO
HaclleJJOBaHUsl JIBYX Iap IMPHU3HAKOB Yy Tropoxa
ITOCEBHOTO.

[IpuBoIUTE HOPMYITUPOBKY TPETHETO

3akoHa [I'. MeHnmens (3akoHa HE3aBUCHMOTO
HACJICJIOBaHUSl TPU3HAKOB) H  OOBICHATH €ro
LIMTOJIOTMYECKHUE OCHOBEL.

IIpuMeHAT, MaTeMaTHYECKUH PAcU€T C TMOMOIIBIO
(heHOTHUITNYECKOTO paaukana n METOoJ1a
MIEPEMHOKECHUS BEPOSTHOCTEH BapHaHTOB
pacIIeIUIeHHs] IPU3HAKOB Yy  I[OTOMKOB IO
(eHOTHITY U TEHOTHITY.

CocTaBisTh CXeMbI JUTHOPUAHOTO CKPEUTUBAHUS U
peliate TeHeTHYeCKHEe 3a/layd Ha JAUTHOPUAHOE
CKpElIMBaHUE

PackpsiBaTh copepkaHWe€ TEPMHUHOB M TOHSATHUI:
CLEIJIEHHOE HACJIeI0BaHHUE, HAPYILICHUS CUEIIICHUS
TEHOB, KPOCCHHTOBEp, PpPEKOMOHMHAIMS TEHOB,
T€HETUYECKUE KapThl, MOPraHUA.

[IpuBoauTs (GOpMYTUPOBKM 3aKOHOB MopraHa
(3aKOHa CIEIJICHHOTO HAcJIeIOBaHUS TEHOB U
3aKOHA HApYIIECHUs CUEIJICHUS MEXJIy T'€Hamu) U
O0O0BACHATH UX IIUTOJIOTHUYECKUE OCHOBEI.
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[TepeunciiATh OCHOBHBIE MOJIOKEHUSI XPOMOCOMHOM
TEOPHUU HACJIEICTBEHHOCTH.

Pemate resHeruyeckue 3ajadyd Ha CLEIUICHHOE
HAacjIe0BaHUE TE€HOB M HapylIeHUE CLEIUICHUS
MEXAy FreHaMu

PackpsiBaTh copepkaHHE€ TEPMHHOB M IOHATHI:
ayTOCOMBI, TOJIOBBIE XPOMOCOMBI, FOMOI'aMETHbIN
I10JI, TETEPOraMeTHBIN I10J1.

OOBACHATH XPOMOCOMHBIM MEXaHU3M OTPEICICHUS
110J1a Yy OPraHUu3MOB.

[IpuBouTE mpuMeEpbl HACIEIOBAaHUS IPU3HAKOB,
CLEIJICHHBIX C ITOJIOM.

CocTaBiiTh CcXeMbl CKpEIIMBAHWS W pelarh
TEHETUYECKUE 3a/1a4M Ha HACJIE0BaHUE IIPU3HAKOB,
CLEIJIEHHBIX C ITOJIOM.

[IpuBoIUTE MpuUMEpPHl FeHETUYECKUX 3a00JIeBaHUI
1 1e(QEeKTOB y OpraHM3MOB, CBSI3aHHBIX C ITOJIOBBIMHU
XpoOMOCOMaMH

PackpsiBaTh copepikaHWe TEPMHHOB M IOHSATHI:
MHO>KECTBEHHOE JIeHiCTBUE TeHa (miedoTponus),
KOMIIJIEMEHTAPHOCTh, SMHUCTa3, MOJIUMEPHUSL.
Onpenenats GopMbl B3aUMOJICHCTBUS AJIETBHBIX U
HEaJUIEJIbHBIX T€HOB.

[IpuBoauTE TpHUMEPHI TIECHOTPONHOTO ACHCTBUS
TEHOB.

Pematr remernueckue 3amayd Ha B3aUMOJICHCTBHUE
HEaJUIEJIbHBIX I'€HOB.

Tema 13.
3akoHOMeED
HOCTH
W3MEHYHUBO
CTH

PackpeiBath conepxkaHne TEPMHUHOB U TOHSATHIA:
W3MEHUYMBOCTb, HEHACJIEICTBEHHAs! M3MEHYHMBOCTD,
HaCJICCTBECHHAs! N3MEHYMBOCTb.

CpaBHUBATh HEHACJIEICTBEHHYIO H3MEHUYUBOCTH C
HaCJIE€ICTBEHHOM.

ITpuBoauTh IIPUMEPBI KayeCTBEHHBIX U
KOJIMYECTBEHHBIX IIPU3HAKOB OpraHu3MOB,
IPOSABIECHUN y OPraHW3MOB HEHACJIECICTBEHHOW H
HaCJIECTBEHHOW N3MEHYUBOCTH

PackpeiBaTh conepkaHue TEPMHMHOB W IOHATHIL:
Mo ubUKAIIMOHHAS, WIH deHoTUNINYECKAs,
U3MEHUYUBOCTb, BapHUaHTa, BapUallMOHHBIA psL,
BapHallMOHHAsl KpHBas, HOPMa PEaKkLHUH IPU3HAKA,
MO U (UKAITUH.

XapakTepu3oBaTh CBOMCTBA

MOIU(UKAITIOHHON U3MEHUYUBOCTH.

Iloka3piBaTh poJIb YCIOBUM BHEIIHEH Cpenbl B
pa3sBUTHM MOJUGHUKAIMOHHON W3MEHYUBOCTH Y
OpraHu3MOB.

CtpouTh BapHalMOHHBIE PAIBl M TpadUK KPUBOM
HOPMBI  PEaKIUU MPU3HAKOB Yy  PAa3JIMYHBIX
OpraHU3MOB

PackpeiBaTh conepikaHu€ TEPMHMHOB W TOHATHIL:
KOMOMHATHBHAasE  W3MEHYMBOCTb,  MYTallMOHHAs
M3MEHYMBOCTh, KOMOMHAIIMY, MYTAITUH.
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XapakTepu3oBaTb ~ CBOMCTBA  I'E€HOTUIIMYECKOM
U3MEHUUBOCTH.

OrnuceiBaTh MEHO3 U MOJIOBOM MPOIIECC KAK OCHOBY
MPOSIBJICHUST Yy  OpPraHU3MOB  KOMOMHATHBHOMN
U3MEHUYNUBOCTH.

[loka3biBaTh Ha KOHKPETHBIX MpPUMEpPax pojb
KOMOMHATUBHOM  M3MEHYMBOCTH B  CO3JaHUU
TEeHETUYECKOTO  pa3HooOpa3usi OpraHW3MOB B
npesenax OJHOTO BHUJA.

CpaBHUBaTh TE€HOTHIIMYECKYI0 W3MEHYHUBOCTH C
MO T (PHKAITIOHHOM

PackpsiBaTh copepikaHWEe TEPMHHOB M IOHATHI:
MYTalllH, XpPOMOCOMHBIE MepPeCTPONKHI
(abepparun), TTOJTATUTO UM, AHEYTUTOUIHS,
MYTaHT, MyTareHsl.

[IpuBOIMTE MpUMEPBI MyTalUi, BCTPEYAIOLUIUXCS Y
Pa3HbIX OPraHU3MOB.

Knaccupumuposare  MyTanu 1O pa3HBIM
OCHOBAHUSIM.

Paznuuate Ha m300paxkeHHsX (cxemax, TaOiauIax)
TeHHbIE MYTallUM, XpPOMOCOMHBIE TE€pPECTPONKU
pa3HbIX BH/JIOB: JIeJIeLnH, TYTUTHKAIIH,
TpPaHCIOKAIlMH, UHBEPCUH; TEHOMHBIE MyTalllH.
CpaBHHMBATh MEXy COO0N MyTaIMK Pa3HBIX BUJIOB.

XapakTepu3oBaTh CBOICTBA MYTallMOHHOM
W3MEHUYUBOCTH.
HaspiBath MIPUYUHBI MyTaluu, BBISBJISITH

HWCTOYHUKUA (PaKTOPOB-MYTarecHOB B OKPYXKaIOIICH
cpene (KOCBEHHO).

[IpuBoIUTH (hopMyTHpPOBKY 3aKOHa
FOMOJIOTUYECKHX  PSJOB W HACJEA-CTBEHHOU
m3MenunBoctd H. M. BaBu-moBa m 000CHOBEIBATh
€ro 3HA4YCHHE JIUIS IPAKTHUKH CEIIbCKOTO XO3SIHCTRA.

O1eHNBaTh 9BOJIIOLIMOHHOE 3HAYEHUE
MYTAaIlMOHHOTO  Tporecca ©  KOMOWHATUBHOMU
M3MEHYHUBOCTH.

Tema 14.
'eneTuka
qeJI0BEKa

PackpeiBaTh copepkaHWe TEPMUHOB U TIOHSTHI:
CEKBCHUPOBAHUE, KapTa XpPOMOCOMBI, MPOOaH],
HacJeCTBEH-

Hble 00JIe3HH (MOHOTEHHBIE, TIOJH-TeHHbIE, TCHHBIC,
XPOMOCOMHBIE), MEIUKO-TEeHETUYECKOE
KOHCYNbTHUPOBaHHE,  JIOPOJOBas  JUArHOCTHUKa,
aMHHOLICHTE3.

[lepeuncasTh OCOOEHHOCTHM W3Y4YE€HUS TE€HETHKH
YeJioBeKa U METObl MEJJMIIMHCKOM T€HETHKH.
XapakTepu3oBaTh METOAbl H3YYEHHS TE€HETHKH
yejnoBeka  (Te€HEeaJorMyeckuif,  OJIM3HELOBBIH,
LIUTOI€HETUYECKUH, MOJIEKYISIPHO-T€HETUYECKHH,
MOMYJIAUOHHO-CTATUCTUYECKUH).

OnwuceiBaTh  LEAM, 3aJa4d W JOCTHXKEHHS
MEXJIyHapOAHOM nporpammsl «I'€HOM YenoBeKay.
Paznuuath Ha n300pakeHMsIX (cxe-
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Max, TabJMIax) KapThl XpOMOCOM (FE€HETHYECKHE,
¢u3nveckre, CHKBEH-COBBIE).

OnuceiBaTh METOJBI COBPEMEHHOIO OIIPENEICHHUS
TreHOTHUIIA opraHusma:
IIOJIHOT€HOMHOECEKBEHPOBAHUE,
FEHOTUIIMPOBAHUE, B TOM 4HCie ¢ nomoubio [111P-
aHaJu3a.

XapakTepu3oBaTh Hacl€ACTBEHHbIE 3a00JIeBaHUS
4yermoBeKka M 3a00JIeBaHMs C  HACIEICTBEHHOM
IIPEPACIION0KEHHOCTHIO.

CpaBHUBaTh TEHHbIE, XPOMOCOMHbIE OO0JIE3HU
yeloBeka W OOJIe3HM € HACJIEICTBEHHOU
MIPeIPacioOKEHHOCTHIO.

YcranaBnuBarth B3aHMOCBS3b MEXIY
HaCJIEICTBEHHBIMH 3a00JIEBaHUSMHU YE€JIOBEKa U MX
TE€HETUYECKON OCHOBOM.

OO60CHOBBIBaTh 3HAUYE€HUE MEAUKO-T€HETHUYECKOTO
KOHCYJIbTUPOBAHUS B MPEJOTBPAILIEHUN U JICUEHUU
HACJIEICTBEHHBIX 3a00JI€BaHUI YeI0BeKa.

Tema 15.
Cenekius
OpraHu3MO
B

PackpsiBaTh conepikaHHE€ OCHOBHBIX ITOHSTHI:
CEJIEKIIMSI, JOMECTHKAIUs, IPUMUTHBHAS CEIEeKIUs,
KOMOMHATHBHAS CENEKLHUs, COPT, IOPOAA, IITAMM.
[lepeuncisiTh OCHOBHBIE ATAIIBI

Pa3BUTHSA CEIEKLIHH KakK Mpolecca U HaAyKH.
XapakTepuzoBath conepxanue ydyenus H. .
BaBmwioBa o lleHTpax  OpoOUCXOXKACHUS U
MHOT000pa3us KyJbTypHBIX pacTECHUI.

ITokazpiBaTh  LleHTpbl  OPOUCXOKICHUS u
MHOT000pa3us KyJbTYpHBIX pacTeHuil u LleHTpsI
JOMECTUKALIMM JOMAIIHUX >KUBOTHBIX Ha Kapre
MHpa, CBA3BIBATh UX MECTOIOJIOKEHUE C OdaraMu
BO3HUKHOBEHHUS JIPEBHEUIINX LIMBUIM3ALUN.
CpaBHHMBaATh COpPT, MOPOJY, LITaMM C BHJIAMU-
pOoAYAMH.

O60CHOBBIBaTh 3HAYCHHE 3aKOHA TOMOJIOTMYECKUX
pAOB B HacieJACTBeHHOM wu3MeHuumBoctu H. U.
BaswuiioBa amsi ceneKIMOHHOM paboThl.

OnuceiBaTh  MEPCHEKTHBBl  JTOMECTUKALMU U
CO3/IJaHME HOBBIX COPTOB KYJIBTYPHBIX PacTEHUH,
NOpoJ.  JOMAallHUX JKUBOTHBIX M  IITAMMOB
MUKpPOOPraHu3MOB

PackpsiBaTh copepkaHWe TEPMHUHOB M TOHSATHUI:
VCKYCCTBEHHBIN ot6op, IIPOU3BOIUTEIH,
JKCTEphep, OIM3KOPOJICTBEHHOE CKpEIMBAHUE, UITH
WHOPUIWHT, HEPOJCTBEHHOE CKpEUIMBaHUE, WM
ayTOpUIUHT, YUCTAasl JTMHHUSI,

reTepO3UC (rubpunHas cuia), T€HOMHOE
peoaKkTUpPOBAaHUE, HUCKYCCTBEHHBIH  MyTareHes,
(akTOpBI-MyTareHsl, MOJMUIUIOUIBI, OTAAJIEHHAS
ruOpuAN3aIus, CCKBEHUPOBAHUE.

XapakTepu3oBaTh OCHOBHBIE METOJbl CEJIEKIUU
pacTeHuii ¥ KUBOTHBIX: MCKYCCTBEHHBIH OTOOp W

https://www.yak
lass.ru/p/bioloqi
a
https://studarium

.ru/subject/biolo

ay

https://bio-
fag.ru/map3.htm

|
https://licey.net/
free/6-biologiya/

57



https://www.yaklass.ru/p/biologia
https://www.yaklass.ru/p/biologia
https://www.yaklass.ru/p/biologia
https://studarium.ru/subject/biology
https://studarium.ru/subject/biology
https://studarium.ru/subject/biology
https://bio-faq.ru/map3.html
https://bio-faq.ru/map3.html
https://bio-faq.ru/map3.html
https://licey.net/free/6-biologiya/
https://licey.net/free/6-biologiya/

rUOPUIN3ALIHIO.

CpaBHMBaTh MacCOBBIH HCKYCCTBEHHBIH OTOOp ¢
WHJUBUAYAJIbHBIM, I0Ka3bIBATh

UX 3HAYEHUE Ul CEJICKUUU KYJIbTYPHBIX PAaCTCHUU
U JOMalTHUX )KUBOTHBIX.

[IpuBOIUTE KOHKPETHBIE IPUMEPBI OTIAIEHHOU
ruOpUAN3aIY B CEIEKIUH.

OnuceiBate  onbiTr  I. JI.  Kapmeuenko 1o
IPEO0/I0JICHUIO OECTIIO NS MEKBHUIOBBIX THOPHIOB.
Paznuuats Ha m300pakeHusAX (cxemax, Tabnunax) y
OTZAEJBHBIX IPEACTABUTEIIEH KOHKPETHOIO COpTa U
MOPOJBbI  XO3SMCTBEHHO  IICHHBIE  IIPHU3HAKH,
HE0OXO0IMMBbIE YETIOBEKY.

XapakTepu3oBaTh pOJIb CENEKIMH B 00OeCreueHun
MIPOJIOBOJILCTBEHHOW OE€30MaCHOCTH YE€JI0BEYECTBA.
[IpuBOIUTE KOHKpETHBIE IPUMEPHI JOCTHKEHUN
CEJIEKIIMN KYJIbTYPHBIX pPAaCTEHUHM M JOMAIIHHUX
KUBOTHBIX B Poccun.

Tema 16.
buotexnon
orus

U CUHTCTHUY
eckas
onoJsorus

PackpsiBaTh copepikaHWe TEPMHHOB WM IOHSATHI:
OMOTEXHOJIOTHS, TPAIUIIUOHHAS OHOTEXHOJIOTHS,
MHKPOOHOTIOTUIECKUH CHHTE3,
MHKPOOHOJIOTMIECKasT TEXHOJOTHSL.

[lepeuncnars HampaBiaeHUsT OMOTEXHOJOTUH, IICIIH
Y 33/1a4H, CTOSIIHE Tepe] ONOTEXHOJIOTUEH.
XapakTtepu3oBaTh OOBEKTHI, HCIOJb3yeMble B
OHMOTEXHOJIOTHH, — KJIETOYHLIE M TKAaHEBEIE
KYJbTYPbl, MUKPOOPTaHU3MBI.

OnuceiBaTh OCHOBHBIE METOABl TPATULIMOHHOU
OMOTEXHOIOTHHI u JIOCTHIKCHHUS
MHUKPOOHOJIOTHYECKON TEXHOJIOTHH.

OO0OOCHOBBIBATh 3HAYEHHE OHOTECXHOJOTUU A
CEJIbCKOXO035MCTBEHHOTO IIPOU3BOJICTBA
PackpeiBath colepxkaHue TEPMHUHOB U TOHATHIA:
KJIETOYHAs] WHXCHEpHUs, KIETOYHAs TEXHOJIOTHS,
METOJI KYJbTYpPBI KJIETOK n TKaHEH,
TOTUIIOTEHTHOCTh, IUIFOPUIIOTEHTHOCTh, CTBOJIOBBIE
KJICTKH, MUKPOKJIOHAJILHOE pa3MHOKEHUE
pacTeHui, coMaTHdeckas rudpuI3aIms,
rarjiousibl, THOPUIAOMBI, MOHOKJIOHAJIbHBIC H
MTOJIMKJIOHAJIbHBIE aHTHUTENa, METO/I
TPaHCIUIAHTAIlMHU S/1€p, KIOHUPOBAHUE.
XapakTepu3oBaTh OCHOBHBIC HalpaBJICHUs
CUHTETHYCCKOM OMOJIOTHH.

OnuchiBaTh Ha KOHKPETHBIX IPUMEpPax METOMAbI
KJIETOYHOW MHKEHEPHH.

HpI/IBOI[I/ITL IIpUMEPHbI HUCIIOJIBb30BaHUA
MOHOKJIOHAJIBHBIX M IOJHMKIOHAJIbHBIX AQHTUTCI B
MCIUIINHEC.

OI_ICHI/IBaTL 3HAYCHHE CUHTETHYECKOW OHOJIOruu
JIJISI CeNIbCKOT'O XO035MCTBA M MEAULIMHBI

PaCKpLIBaTL COACPIKAHUC TCPMUHOB U TIOHSTHI:
T'CHHasa NHXXCHCPU,
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PECTPUKLIMOHHBIEIH TOHYKIIEA3bI (pecTpukTassi),

JIUTIKUE KOHIIBI, IJ1a3MU/Ib], pecTpuKuus,
JIUTUPOBAHHUE,
Tparchopmarus, CKPHUHMHT, TPaHCTCHHbIE

(reHeTHyeCcKH MOAU(DUIIPOBAHHBIEC) OPraHU3MBI.
OnuceiBaTb ~ METOABI  PENPOIYKTUBHOIO U
TEpareBTUUECKOTO  KJIOHHUPOBAaHHUA,  KJIETOYHbIE
TEXHOJIOTUH U CIIOCOOBI TeHETHUECKOW WHKEHEPHUH.
XapaxkTepu3oBaThb JOCTUKEHUS TeHHOMN
UH)XEHEPUU.

OneHuBaTh IKOJIOTUYECKUE U ITUYECKUE ITPOOIIEMBI
KIIOHUPOBAaHUS M CO3JaHHUA  TPAHCTEHHBIX
OpraHu3MOB, MIEPCTIEKTUBBI pa3BUTHUS
XPOMOCOMHOM ¥ T€HHON MH)KEHEPHUH

PackpsiBaTh copepikaHWe€ TEPMHHOB M IOHATHI:
MEIULIMHCKAsg OHOTEXHOJIOTHS, METa00JIOMHBIN
aHaJIu3, TeHOLEHTPUYECKUI aHaJIn3,
MepCOHAIN3UPOBAaHHAs MEIULIMHA, pereHepaTHBHAs
MeIUIINHA.

XapakTepu3oBaTb METOJbl METa0OJOMHOTO U
FeHOLIEHTPUUECKOTO  aHajliMu3a;  HCIOJIb30BaHUE
CTBOJIOBBIX KJIeTOK; [IIIP-nquarnocTuky; TapreTHyro
TEpanuio paka.

11 kaace (136 yacoB)

Tema 1.
3apoKIeHU
e "
pazBuTHE
DBOJIIOLMOH
HBIX
MpEACTaBIIC
HUM

B OMon0THHI

10

PackpeiBath conepxkaHue TEPMHUHOB W TOHSATHIA:
KpealMoHu3M, BHJ, CHUCTeMaThKa, OWHapHas
HOMEHKJIaTypa, HCKYCCTBEHHAas cucremMa
KJlacCU(pUKAMU  OPraHu3MOB,  HCTOPUYECKUI
METO/I, TapBUHU3M.

Xapaktepus3oBaTb  B3IVIsABI  ApUCTOTENs  HA
pa3BUTHE KUBOUN NPUPOJIBI.

OuenuBarey Bkinag K. JlunHes B pa3BuTHe
OuoJIOTHH.

CpaBHMBaTh B3IVl Ha BuA W 3Bomonui K.
JIunnes, XK. b. Jlamapka u Y. /{apBuna.
Kpurnuecku onieHMBaTh KpEaMOHUCTCKHUE B3TJIS b
Ha )KUBYIO IPUPOTY.

[lepeuncnsars KYJIbTYPHO-UCTOPUUYECKHE u
€CTECTBEHHO-HAyYHbIE MPEINOCHUIKH MOSBICHUS
3BOJIIOIIMOHHOM Teopuu Y. [lapBuHa.

OnuceIBaTh poJib HCTOPUUECKOTO METOIA.

N3narate CyImHOCTH 3BOJIOLUMOHHOM Teopuu Y.
JapBuHa.

HaspiBath ocHOBHbIE (akThl Ouorpapumu Y.
JapBuHa W 3Tanbl CO3AaHUS UM 3BOJIIOLIMOHHOU
TEOPUHN

PackpsiBaTh copepkaHWe€ TEPMHUHOB M TOHSATHUI:
HaCJeACTBEHHOCTh, U3BMEHUUBOCTb, HUCKYCCTBEHHBIN
oTOop, Oopbba 3a CyIIECTBOBaHHE, €CTECTBEHHBIM
otOop.

Wznarate cymuocts yuenus Y. JlapBuna 00
HCKYCCTBEHHOM 0TOODE.
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XapakTepu3oBaTh JBWXKYILIME CHJIBI 3BOJIIOLUHU
BUJOB 110 JlapBuUHY.

[IpuMeHATh 3HaHUS O IBHKYLIMX CHJIaX 3BOJIOLUU
BUJIOB 110 J[apBUHY AJ1s1 0OBSICHEHUS MHOT000pa3us
BHUJIOB, IOPOJ JIOMAIllHUX J>KUBOTHBIX M COPTOB
KYJIbTYPHBIX PACTCHHI

PackpsiBaTh copepkaHHE€ TEPMHHOB M IIOHATHI:
JApBUHU3M, MyTallUl, MyTallMOHHBIN IIPOLIECC.
OOBACHATH MPUUMHBI KpHU3KCA JapBUHU3MA.
O60cHOBBIBaTh 3aKOHOMEPHOCTh TpaHCHOpMaIUU
JApBUHHU3MA B CUHTETUYECKYIO TEOPHUIO 3BOJIOLUU
(CTD).

W3naratb ocHOBHBIE noJI0KeHUs CTO.

OuenuBats Bkian . Jle dpusa,

C. C. YerBepukoBa, 1. U. lmansrayszena, /1. K.
bensesa B popmuposanue CTO.

OnenuBates 3HaueHue CTO B QopmupoBaHUH
COBPEMEHHOM  €CTECTBEHHO-HAyYHOW  KapTHHbI
MUpa.

Tema 2.

MukposBo
JIOOUS "
eé
pe3yabTaTt
BI

16

PackpsiBaTh copepikaHWe TEPMHHOB WM IOHSATHI:
MUKPOOBOJIIOIUS,  MaKpO-3BOJIONHS,  MYTalluH,
MOMYJSIUs, KOMOHMHAIMM  T'€HOB, TeHO(MOHI,
AIIEMEHTAPHOE IBOTIOIIMOHHOE SIBIICHHE.
XapakTepu3oBaTb MHKPOASBOJIIOIMIO KaK  3Tal
TIOSIBIICHUSI IPUCIIOCOOTIEHUH U BUI000Pa30BaHUS.
XapakTepu3oBaTh MOMYNAIHMIO KaK 3JEMEHTApHYIO
€IMHUILY 3BOJIIOLUH.

[lepeuncnars nNpu3HAKKW UACATBHOW TOMYJALMU U
OOBSCHATH YCIIOBUS BBINOJHEHUS 3aKOHA Xapau—
Baiin-6epra.

[IpumensaTh uMmeronecs: 3HaHuA JUIsl 00BSICHEHUS
IPUYUH U3MEHYUBOCTH Y 0CO0€H 0OJHOTO BUJa
PackpeiBaTh conepkaHu€ TEPMHHOB U TMOHSTHIL:
MyTallMOHHBIN nporecc, KOMOHMHATHUBHAs
U3MEHUYUBOCTb, TOMYJISILIMOHHBIE BOJIHBI, Jpeid
IEHOB, MUTpaly, U30JsMs, Treorpaduyeckas
(mpocTpaHCTBEHHAs) M30JIAMUSA, OHOJIOTHYECKas
(pempoykTuBHast) u3oisnus, 3pPexT ocHoBares,
3¢ ekt OyTHUIOYHOTO TOPIIBIIIKA.
XapaxkTepus3oBaTh 3JIeMEHTapHbIE bakTopsI
(ABYDKYILME CHIIBI) SBOJIOIHH.

Onenusats Bkian C. C. UerBepukosa, J. Maiipa B
pa3BUTHE IBOJIOLHMOHHOTO YUEHHUS.

OOBACHATh MPUYMHBI HEHAIPABICHHOTO JEHCTBHS
3JIEMEHTAPHBIX IBOJIOIMOHHBIX (DAKTOPOB.
[IpuMeHsAT, UMeEMOLIMECS 3HAHUSA O JBIKYIIUX
CHJIaX JBOJIIOUMHU s OOBSACHEHMS IPHUYUH
pa3HooOpa3us reHo(oH1a MOMYIALIUNA OJHOTO BUAA
PackpbiBaTh cojepkaHHe TEPMUHOB U TOHATHIL:
€CTeCTBEHHbI ~ 0TOOp,  ABWXKYIHHA  0TOOD,
CTaOMIIN3UPYIO-

1M 0T60p, paspeiBaroNInil 0TOOP, MOJIOBOK 0TOOD.
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XapakTepu3oBaTb ~ €CTECTBEHHBIH  OTOOp  Kak
JBIDKYIIYI0O M HAaIPaBISIONIYI0 CHIIy SBOJIIOLINH,
ero opMal.

Paznuuate  Qopmbl  ecrecTBeHHOro oTOOpa B
MOMYJSAUAX, HPUBOJUTH TNPUMEPHI JEHCTBHUA B
HOMYJSAIHSIX (OPM €CTECTBEHHOTO 0TOOPA.
OOBsCHATD MPEIITOCHUIKH JUISL JIEACTBUS
JBIDKYILEH u CTaOMITH3UPYIOICH dbopm
€CTECTBCHHOTO 0TOOPA.

CpaBHuBaTh (HOPMBI €CTECTBEHHOTO 0TOOPA, JeNaTh
BBIBO/Ibl HA OCHOBE CPaBHEHHUSI.

[IpumMeHsTH MMEIOIIHECs 3HAHUA O E€CTECTBEHHOM

otOope JUIs 00BsICHEHUS IIPOLIECCOB,
MPOUCXOAAINNX B MOMYJIAONUAX BUAOB OPpraHU3MOB
PackpsiBath coLep KaHue TEPMHHA

MPUCTIOCOOJIEHHOCTh ~ OPTaHW3MOB  (aaarTanms),
apoMmopho3, uauoaAanTaIus.

[TpuBoIUTH KOHKPETHBIC TIPUMEPBI
MPUCTIOCOOTIEHNH OpraHu3MoB (Mopdoornyeckue,
(buznonornueckue, OMOXHMUYECKHE,
TTOBEJICHYECKHUE). OOBICHATD MEXaHNU3M
BO3HHMKHOBEHHUS MTPUCIIOCOOICHUI Y OPTaHU3MOB.
[IpuBoauThH MIPUMEPBI apomMop¢030B u
WUIMOA/IANITAIlMN Y PACTEHUM U )KMBOTHBIX.
OOBCHATL pOJb  apoMOpP(O30B B  OCBOCHUU
OpraHu3MaMH HOBBIX CpeJl OOUTaHUSI.

OOBICHATH POJIb UMOATATITAIIII

B MPHUCHOCOOJICHUH OPraHU3MOB K KOHKPETHBIM
YCIIOBUSIM CPEJIBL.

Jloka3bIBaTh OTHOCHUTEJIbHBIH XapakTep
IPUCTIOCOOICHHOCTH U IPUBOAUTH  MPUMEPHI
OTHOCHUTENILHOCTH aJanTaluu.

PackppiBaTh 3HaUEHNE ABMKYILIMX CHJI 3BOJIIOLIUU B
(hopMUPOBaHUH TPHUCTIOCOO-TICHUI

PackpeiBaTh conepkaHu€ TEPMHHOB U TMOHSTHIL:
BUJ, KpUTEPUU BUAA, MNOIUMOp(PU3M, BUIBI-
JBOMHHKH, apea, AKOJIOTUYECKas HUIIIA,
HOMYJIALMS, BHIOBOM KapUOTHIL, KOCMOTIOJHTHI,
9H/IEMUKH, TTOABUBI, SKOTHUIIBL

XapakTepus3oBaTh KPUTECPUH BH/IA
(Mopdosornueckuid, TeHETUYCCKUH,
OMOXUMUYECKUH, reorpapuuecKkuit,
JKOJIOTHYECKUM, Omoxumuueckuii). OOBACHATH
HE00X0IMMOCTh UCTOJIb30BaAHUS BCel
COBOKYITHOCTH KPUTEPHUEB IS

olpesieNeHus BUJIOBOM MIPUHA/IICKHOCTU
OpraHusma.

[epeuncastsb OCHOBHBIE BHYTPUBHUJIOBBIC
TPYIITHUPOBKH.

OOBSACHATL TPHUUUHBI CYIIECTBOBAaHHUS MOHO- U
MOJUTUIUYECKUX BUOB.
CpaBHuBaTh BUIOBl 1O  MOP(OIOTHYECKOMY
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KPUTEPUIO

PackpsiBaTh coAepKaHHE TEPMHHOB M IOHATHUI:
BU000pa30BaHKe, U30JIALHUS, KOIBOJIOIHS.
XapakTepHu30BaTh BHI000pa30BaHUE KaK pe3yibTaT
MUKPO3BOJIIOLIUH.

OOBACHATH POJIb U30JIALKUU B 00pa30BaHUM HOBBIX
BUJIOB.

XapakTepru3oBaTh pasyuuHbIC CTIOCOOBI
BU1000pa30BaHUS (anymomaTpuueckoe,
CUMIATPUYECKOE).

[IpuBOIUT,  KOHKPETHBIE  MPUMEPHI  BHUJOB,
00pa3oBaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.
[IpuMeHsTh 3HaHUA CHOCOOOB BHUA000pa30BaHUS
JUTst OOBSICHEHUS IPUYUH MHOTOOOpa3us BUOB.
OOBACHATD BO3HMKHOBEHHE YCTOMYHUBOCTH
MaTOTCHOB K aHTUOHOTHKAM.

Tema 3.
MakposBon
OIS U eé
pe3yabTar
Bl

PackpsiBaTh copepikaHWe TEPMHHOB M IOHATHI:

MaKpPOIBOJTIOIIHS (bumnorenes), MePEXOTHBIC
(hopmbl, prTOreHETHYECKUE PSIIBI, TAJICOHTOJIOTHS.
XapakTepu3oBaTh MaKpO3BOJIIOIHIO KaK

HAJBUJOBYIO DBOJIIOIUIO OOpa30BaHUS KPYITHBIX
TaKCOHOMHYCSCKUX CTUHUIIL.

OOBSCHATD 3HAYCHUE MAJCOHTOJIOTUICCKHIX
WCCIICIOBaHUI ISl TIOJTydeHHsT (PAKTOB HBOJIFOIIAN
OpraHu3MOB.

[IpuBOAMTH MIPUMEPHI OPraHU3MOB, OTHOCSIITUXCS K
MepexoHBIM (hopMaM.

HaspiBath Tpynmbl OpPraHu3MoB, ISl KOTOPBIX
BOCCTAHOBJICHBI (PHIIOTEHETUYECCKHE PSIJIBL.
CpaBHHMBAaTh  TIPOIIECCHI  MAaKPOJBOJIOIHH |
MUKPOIBOJOIUH

PackpbiBaTh coJep)KaHWE TEPMHUHOB W TOHSTHIA:
ouoreorpadusi, SHIEMUKH, PEITUKTHI.
OO6ocHOBBIBaTh 3HAUYCHHWE Oworeorpaduud s
U3YUYCHHS SBOJIIOLIUN OPraHU3MOB.

[lepeuuncnsaty Guoreorpaduueckue obiactu 3emiu
Y OOBSCHATH IPUYUHBI UX BBIJCICHHS.

CpaBuuBaths ¢uiopy u ¢ayHy MaTEepUKOB H
OCTPOBOB, pAacTeHUs] W JKUBOTHBIX  Pa3HbIX
ouoreorpaduueckux odacTen.

[IpuBoaMTH TNpPHUMEPHI PEITUKTOBBIX OPraHU3MOB,
BUJIOB-OHJICMHKOB.

OOBACHATH MPUYUHBI COXPAHEHHSI BUIOB-
9H/IEMUKOB U GKHUBBIX HCKOMAEMBIX)

PackpeiBaTh colepkaHu€ TEPMHHOB U TIOHSTHI:
aMOpuosioTUs, MOPQOJOTHS, TOMOJOTHYHBIE U
AQHAJIOTMYHBIE OpraHbl, PYAUMEHTHI, AaTaBU3MBI,
OMOXMMHUYECKast TOMOJIOTHSI.

XapakTepus3oBaTh AMOPHUOTIOTHYECKHE,
CPaBHHUTENHHO-MOP(OTIOTUIECKHE, MOJECKYISIPHO-
reHeTHUYeCKrue, OMOXUMHUYECKHE, MaTeMaTUYECKUE
METO/IbI H3y4YCHHsI SBOJIOIUU.
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OOBsCHATD 3HAUEHUE SMOpHOIIOTHH,
CPaBHUTENBHOW  MOP(OIOTUH,  MOJICKYISPHOM
TCHETHKH, OWOXUMHH, OHMOMH(DOPMATUKH TSt
W3Y4EHHUS 3BOJIIOLUY OPraHU3MOB.

OnenuBats Bkiaa A. O. KoBaneBckoro B pa3BuTHe
9BOJIFOIIMOHHOTO YYEHHUSI.

OnuceiBaTh I'€HETUYECKUE MEXAHU3MbI 3BOJIIOLUH
OHTOT€HE3a M  MOSBJIEHUS  HBOJIIOLMOHHBIX
HOBIILIECTB.

[IpuBoauTh MIPUMEPBI aTaBU3MOB u
PyAUMEHTApHBIX OpraHoB y pa3IMYHbIX
OpPraHU3MOB U OOBACHATH NPUUMHBI UX MOSBICHUSL.
[IpuBoauTh MIPUMEPBI TOMOJIOTMYHBIX U
AQHAJIOTMYHBIX OPTaHOB.

CpaBHUBaTh CTPOECHHE OpPraHoOB y OpraHU3MOB
Pa3HbIX CUCTEMATUYECKUX TPYIII.

[IpuBouTe mpuMepbl OMOXMMHUYECKOW M T'€HHOM
TOMOJIOTHH.

OuenuBath 3HaueHHe OHOMH(OPMATUKH IS
M3Y4YEHHUs 3aKOHOMEPHOCTEHN 3BOJIIOLUU
PackpsiBaTh copepikaHWe TEPMHHOB M IOHSATHI:
cMeHa  (QyHKOuH ~ opraHoB,  HEOOPAaTHMOCTbH
IBOJIIOIHH, a/larTUBHAs paauanus,
HEPAaBHOMEPHOCTH TEMIIOB 9BOJIIOLINH,
4YepeOBaHKE TVIABHBIX HAIIPABJICHUHN 3BOJIIOLUH.
AHanu3upoBaTh NPUYUHBI YEPENOBAHUS TJIaBHBIX
HanpaBJIECHUMN 3BOJIFOIIAH.

[IpuBOINTE MPUMEPHI NPOUCXOKACHUS OPraHU3MOB
OT HECHEUUAIN3UPOBAHHBIX IPENKOB M  HX
IIPOrPECCUPYIOLICH ClIeNUaIN3alUu.

OOBACHATh NPUYUHBI HEPABHOMEPHOCTH TEMIIOB
IBOJIIOLIUHU.

[IpyBoauTe mNpUMEpPHl AANTHBHOM pajualuu y
OpPraHu3MOB.

OOBACHATH NPUUUHBI HEOOPATUMOCTH 3BOJIIOLIHU.

Tema 4,
IIpoucxox
JICHUE

U pa3BUTHE
JKM3HH Ha
3emite

16

PackpbiBaTh coliepaHh€ TEPMUHOB M TOHSTHIA:
KpeallmoOHU3M, BUTAIM3M, TTAHCTIEPMUsI, aOHOTeHes.
WN3narate  HayyHble  TMNOTE3bl M TEOpPUHU
MIPOUCXOXKICHUS KU3HU HA 3eMJIe.

OuenuBars Bkjiang ®. Penu, JI. Cnannannann, JI.
[TacTepa B ¢popmupoBaHHE HAay4HBIX B3IIIAJ0B Ha
MIPOUCXO0KICHHE KU3HU Ha 3eMJIe.

[lepeuncnaTh cTaguu pa3BUTHUS KU3HU Ha 3emie,
COTJIACHO TEOPHH OMOI033a.

PackpsiBaTh copepkaHWe€ TEPMHUHOB M TOHSATHUI:
reoJIoTHYEeCcKast dBOJIIOLMSA, XMMHUUYECKasT SBOJIIOIH,
aOMOTeHHBI CHUHTE3, TMepBUYHas aTMmocdepa,
KoallepBaTHbBIE KaIUIH, pUOO3UMBI, TPOOUOHTHI.
XapakTepu3oBaTh OCHOBHBIE H3Tambl XUMHYECKOU
SBOJIIOIUH.

HazpiBath  XuUMHUECKMU  COCTaB  INEPBUYHOMU
aTMo-chepsl 3emiu.
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OuenuBats Briaa C. Mwmnepa, I'. HOpu, T. Yeka,
VY. I'mnGepra B (hopMUPOBAHHE HAYYHBIX B3TJISAIOB
Ha MMPOUCXOXKACHHUE )KU3HU Ha 3eMJIe.

OnuceIBaTh YCIIOBUS, HEO00X0IUMbIC TS
aOMOTeHHOTO CHHTE3a OPraHUYECKUX COCTMHEHUH.
[IpuBouT, TpUMEpPH MOJIEKYJ, Yy KOTOPBIX
BO3HHUKJIM TMPOLIECCH TEHETUYECKOTO KOMHWPOBAHUS
U (epMEHTATUBHASI AKTUBHOCTb.

O060CHOBBIBaTb ~ HEBO3MOXXHOCTb  ITOBTOPHOTO
BO3HUKHOBEHUS KU3HHU HA 3eMJie

PackpsiBaTh copepkaHHE€ TEPMHHOB M IOHATHI:
r€OXpPOHOJIOTHST  (OTHOCHUTENIbHAs, aOCOJIIOTHAs),
OKaMEHEJIOCTH, METO/IbI T€OXPOHOJIOTHH,
T€OXPOHOJIOTUYECKAs! IIKaJIa: YOHBI, SPbI, TIEPHO/IBI,
SMOXH.

XapakTepu3oBaTh METOJBI HM3YUYEHUS] HCTOPUH
3emutu.

[lepeuncnarh  pa3mensl  TeOXPOHOJOTHUECKOU
ITKAJTBI.

OrneHnBaTh 3HAYEHHWE MCKOTAEMBIX OCTAaTKOB JIIs
M3Y4YEHUS UCTOPUH PA3BUTHUS KU3HHU HA 3eMIIe.
OOBICHATH XapakTep paclpeesIeHUs] NCKOTTaeMBbIX
OCTaTKOB B 3€MHOM KOpE.

CpaBHUBAaTH METOIbI abCoIIFOTHON u
OTHOCHUTENIbHOM Ie0XpOHOJIOTUH

PackpeiBath conepxkaHne TEPMHUHOB W TOHSATHIA:
«TOCTIEHUN  YHUBEPCAJIBHBIN OOMMIA TPEIOKY,
OJIHOKJIETOYHbIE OpraHU3MBbl, MIPOKAPHUOTHI,
JYKapHOTHI, CHMOHMOTEHE3.

XapakTepu30BaTh HaualbHbBIE TAMbl OPraHUYECKON
IBOJTIOIUH.

[IpuBoauThe mpuMepsl apoMop(o30B

HEPBBIX OJJHOKJIETOUHBIX OPTaHU3MOB.
XapakTepu3oBaTb ~ OCHOBHBIE  IOJIOXKEHHS U
JI0Ka3aTeNbCTBA FTUIOTE3bl CUMOMOTeHe3a.
Jloka3bIBaTh IMOJyaBTOHOMHOCTh MUTOXOHIPUN U
IUIaCTU]I, ux MIPO-UC-XOXK-TCHUE oT
MPOKAPUOTHUYECKUX KIIETOK.

JlenaTte BBIBOJBI O 3HAYEHUHW BO3ZHUKHOBEHUS
(dboTocuHTE3A, dbopmupoBanus aapa TUTST
JAlbHEUIIIEro pa3BUTHS KU3HU Ha 3eMIle.
XapakTepu3oBaTh ~ TUIMOTE3bl  MPOUCXOXKICHUS
BHUPYCOB

PackpeiBaTh colepkaHu€ TEPMHHOB U TIOHSTHI:
IPOKApPUOTHI,  JYKAPUOThl, = MHOTOKJIETOYHOCTb,
CrHelanu3anus KIeTOK, BUPYCHI.

XapakTepus3oBaTh MIPOUCXOXKICHHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.

CpaBHuBaTh OCOOEHHOCTH DJYKApPUOTHUYECKHX H
MPOKAPUOTHYECKUX OPraHU3MOB.

HaspiBath OCHOBHBIE apoMOpdO3bl DYKApUOT U
OIICHMBATh HMX 3HAYeHWE s JalbHEHIIero
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Pa3BUTHUSA KUZHU
PackpsiBaTh coAepKaHHE TEPMHHOB M IOHATHUI:
BOJIOPOCIIH, PUHUO(HUTHL, MXH,
ManoOpOTHUKOOOpa3Hble, CEMEHHbIE IallOPOTHUKH,
IOJIOCEMEHHBIE,  MOKPBITOCEMEHHbBIE,  O€cIoyoe
nokoJieHue  (crmopouT), TMOJOBOE TMOKOJICHUE
(rametoduT).

[lepeuncnsiTb  OCHOBHBIE  3Tallbl  3BOJIIOLUU
PacTUTEIBLHOTO MUpA.

Ha3biBaTh OCHOBHBIE apoMop(o3bl pacTeHU U
OIICHUBATh UX BOJIOLHOHHOE 3HAUYEHUE.
CpaBHUBaTh OCOOEHHOCTH CTPOEHUS PpacTEHUM
Pa3HbIX OT/EJIOB

PackpsiBaTh conepikaHHE€ TEPMHHOB M TOHATHM:
MpoCTelIINe, MIACTUHYAThIe, KUIIEUHOTOIOCTHBIE,
IJI0CKHE YepBH, YJIEHUCTOHOTHE, PHIOBI,
36MHOBO/IHBIE, IIpeCMbIKaIOIIneCs, TITUIIBI,
MJIEKOTIUTAIOIIHE, 9KTO/IEpMa, SHTOJIEpMa,
Me30/IepMa, JIBYCTOPOHHSIS CUMMETpHS,
TEIIOKPOBHOCTb.

[lepeuncnsiTb  OCHOBHBIE  3Tallbl  3BOJIOLUHU
KUBOTHOT'O MUpA.

HasbiBath OCHOBHBIENpeaJanTaluy,
CIOCOOCTBOBABILIKE BBIXO/1Y )KUBOTHBIX HA CYyIIY.
OlieHUBaTh 3HAYECHHUE PA3BUTHS HEPBHOW CHUCTEMBI
JUIA  TPUCTIOCOOJIEHUSI JKUBOTHBIX K YCJIOBUSIM
OKpY>Kalolle Cpeibl.

OOBACHATP NPUYHHBI HBOJIOLHUOHHOTO paciBeTa
HACEKOMBIX, KOCTHBIX PbIO, ITUL, MJIEKOMTUTAIOIINX
PackpsiBaTh copepikaHue TEPMHUHOB M IOHSATHUI:
apxem, apxebakTepuu, [IHaHOOaKTepHH,
MPOTEPO30H, Maeo30i, KeMOpUi, OpJIOBUK, CUITYD,
NeBOH, KapOoH, nepmb, [lanres, Teruc, TpuaoOuUTHI,
PUHUO(UTHI, PAKOCKOPIHUOHBI, MAHIMPHBIE PHIOHI,
KOTWJIO3aBphl, Me3030M, [onaBana, JlaBpasus,
Tpuac, pa, MeJ, XBOWIHBIE, T'MHKIOBBIE,
CaroBHUKOBBIE, OCJIEMHUTHI, AMMOHHUTHI,
JUHO3aBPbI, apXEONTEPUKC, MOKPHITOCEMEHHBIE,
KailHO30M,  MaJleOTeH, HEOI€H, AaHTPOIIOTEH,
MaccOBOE BEIMUPAHHUE.

XapakTepu3oBaTh pa3BUTHE >XKU3HU Ha 3eMiie IO
9paM U NEepHOJaM.

VYcranaBnuBaTh 3aBHCHUMOCTD MEXIY
IEOJIOTUYECKMMH  IIPOLecCaMH,  M3MEHEHUSIMHU
KJIMMATa U MPOLIECCAMU B )KMBOU MpUpPOJIE.
OOBSCHATH NMPUUYUHBI PACHBETA CUCTEMATHUYECKUX
IPYyII OPTaHU3MOB B PA3JIMUHBIE PbI U IEPUOIBL.
AHanu3MpoBaTh MPUYUHBI U CIEACTBUS MaCCOBBIX
BBIMUPAHUM.

Ha3piBath OCHOBHBIE apoMOpdO3bl pacTeHUH U
YKUBOTHBIX.

[IpyBouMT,  TpuUMEpHl  TEPEXOTHBIX  (GopM
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OpraHU3MOB.
AHanmu3upoBaTh  NYTH  peUIeHHs  MPOOIEeMBI
COXpaHeHHus OMopa3zHo0Opa3us Ha 3emiie
PackpsiBaTh coAepKaHHE TEPMHHOB M IOHATHUI:
OakTepuu, apxeH, BBICIINE PACTCHHS, 3€JEHbIC
BOJIOpOCTH,  OarpsiHku,  Oypble  BOAOPOCIH,
MOXOBU/HBIE,

MMarmopoTHUKOBUIHEIC, XBOIII€EBUIHBIC,
IJIayHOBHU/HBIC, T'OJIOCEMCHHBIC,
IMOKPBITOCCMCHHBIC, IMPOTHUCTHI,

KUILIEYHONOJIOCTHBIE, IIJIOCKUE YEpPBH, KpPYTJble
YepBM,  KOJbYaThle  YE€pBHU,  WIEHUCTOHOTHE,
MOJUTIOCKHM,  WIJIOKOXKME,  XOpJAOBbIE,  I'puOBbI,
JUIIaHUKH, BUPYCBHI.

XapaxkTepu3oBaTh COBPEMEHHYIO CUCTEMY
OpraHMYecKOro  MHpa;  Ha3blBaTb  OCHOBHBIE
CUCTEMaTUYECKUE TPYIIIbl OPraHu3MOB.

OOBACHATD MIPUHIUIIBI KJ1acCU(pUKAIUU
OpraHU3MOB.

[lepeuncnsaTb OCHOBHBIE TPU3HAKK MPOKAPHUOT,
pacTeHMid, KUBOTHBIX, I'PUOOB, KPACHBIX U OYypBIX
BOJIOPOCIIEH.

[IpuBOIMTE NpUMeEpBl NPEICTABUTENEH OCHOBHBIX
CUCTEMATHYECKUX IPYII OPraHU3MOB.

Tema 5.

[Tpoucxox
JIeHHe
YyeloBeKa
aHTpomore
He3

12

PackpeiBath conepxkaHue TEPMHUHOB W TOHATHIA:

aHTPOTIONIOTHS, ~ MOP(OJIOTHS,  AHTPOIOTCHE3,
AQHTPOTIOMETPHSI, ~ PEKOHCTPYKIIHS,  apXEOJIOTHs,
sTHOTpadwHs.

HasreBaTte pa3aciibl U 3ala4i aHTPOIIOJIOT M.
XapaKTepI/ISOBaT b METOAbI AHTPOIIOJIOIrUHn n
CpPaBHUBATh MX MEXKTY COOOM.

BBI,Z[GJ'ISITB BOIIPOCHI 3BOJOIIUHN YCJIOBCKa,
HCCICAYEMBIC ITPU TOMOIINHN PA3JIMYHBIX METOI0B

P ACKpbIBAaTh COACPKAHUEC TCPMUHOB H TIOHSITHIA:
aHTPOIIOTE€HHAsT  TeOpHus, TPyHOBas  TEOpHUA,
Homosapiens.

OuenuBate Bkiag Y. [lapBuHa B pa3BUTHE
Hpe,Z[CTaBJ'IeHI/II‘/‘I O IMPOUCXOKIACHHUHN YCIIOBCKA.
ApFYMCHTI/IpOBaHHO KpPUTHUKOBAaTb PCIIMTMO3HBIC
MNpCACTABJICHHUA O IIPOUCXOXKIACHHH YCIOBCKa C
IMO3UIMH €CTCCTBCHHBIX HAYK.

XapakTepu3oBaTh Hay4JHbBIE TEOPHUU
ITPOUCXOKACHU YCTIOBCKA

PaCKpLIBaTL COACPIKAHUC TCPMUHOB U MOHSITHM:
PYAUMCHTBI Y YCJIOBCKA, aTaBU3Mbl Yy YCJIOBCKA,
MMPAMOXOKACHUE, BTOpasd CU'HAJIbHAA CUCTEMA.
OHpeI{eJ’IHTB CUCTEMATHUYECCKOC IIOJIOKECHUCEC
YCJIOBCKA B OPraHNUYCCKOM MHUPC.

Broiasnare YCPTHI CXOACTBA U PA3JIMYUA YCIIOBCKA U
KHNBOTHBIX.

XapaKTemeBaTL CBUACTCIIBCTBA cxXoacTBa
YCIO0BCKa u KHUBOTHBIX (CpaBHI/ITCJIBHO-
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MopdoIoruuecKue, SMOPHOIOTHYECKHE,
($u310JI0T0-0HOXUMUYECKUE, TIOBEICHYECKHUE).
[IpuBoauTE mpuUMeEpsl aTaBU3MOB U PYIUMEHTOB Y
YeJI0BEKa.

OnuceiBath IIPU3HAKU YeJI0BEKa,
c(hOpMHPOBABIIIHECS B CBSI3H C IPEBECHBIM 00pa3oM
YKU3HU IPEJIKOB U MPIMOXO0KIECHUEM.

BbIsBIATE NPUYMHBI  OCOOEHHOCTEH  CTPOEHUS
yepena YeJloBeKa 1o CPaBHEHUIO c
94eJI0BEKOOOPa3HBIMHU 00€3bsTHAMHU.

CpaBHUBaATh OPYAUNHHYIO JESATEIBHOCTh YEJIOBEKA U
KUBOTHBIX.

CpaBHUBaTh OCOOEHHOCTH  BBICHIEH  HEpPBHOMU
JEeSITEIbHOCTH YE€JIOBEKA U KUBOTHBIX

PackpsiBaTh copepikaHWe€ TEPMHHOB M IOHATHI:
HAaCJIEJICTBEHHAas W3MEHYMBOCTb, E€CTECTBEHHbIN
oTOOp, OpyauiiHas JeATeNbHOCTh, TPYHIIOBOE
COTPYJIHUYECTBO, OOIIEHHE, PEYb.
XapaxkTepus3oBaTh JBYDKYILHE CHJIBI
aHTpOMoreHe3a: OMOJIOrMYeCcKUe U COLUaTbHbIE
PackpsiBaTh copepikaHWe TEPMHHOB M IOHSATHI:
aBcTpasionutek, YemoBek  ymensiii, Yenosek
MPSAMOXOISAIIHM, Yenosek reiaenp0epreKuii,
Yenosek HEaHIePTAIbCKU, KpOMaHbOHEI,
JICHUCOBCKMH  4eJOBEK, YeloBeK  pa3yMHBII
COBPEMEHHOTO THIIA, TAJICOT€HETUKA.
XapaxkTepu3oBaTh OCHOBHBIE cTazuu
aHTPOIIOTEHE3A.

BBISBIATE IPOrPECCUBHBIE YEPTHI, MOSABUBILIHAECS Y
IPEIKOB  4YEJIOBEKa  HA  pasHbIX  CTAaIusAX
AHTPOIIOTEHE3A.

[IpuBoanTE IpUMEPHl NPEACTABUTEIEH OCHOBHBIX
cranui aHTPOIIOreHEe3a! OIIMCHIBATH 1754
aHTPOIIOMETPUUYECKUE JaHHble, 00pa3 KU3HU MU
opyIus Tpyaa.

CpaBHUBaTh IpPEACTABUTEIECH OCHOBHBIX CTaIH
aHTPOIIOTEHE3A. PackpriBaTth coJiepKaHue
TEPMMHOB M IOHSATHHM: MYTalMOHHBIA IpOLECC,
HOJUMOP(U3M, MOMYJSALUOHHBIE BOJHBI, JApeid
I'€HOB, MUTpaLus, «3()(HEKT OCHOBATEI.
XapakTepu3oBaTh poOJb €CTECTBEHHOIO OTOOpa B
HOTMYJIALUSIX COBPEMEHHOTO YEJIOBEKA.

OnenuBaTe  posib  MYTallMOHHOIO  IIpolLiecca,
HOMYJSAIMOHHBIX BOJH, Apeiida reHoB, MUTPaLUH,
«3¢¢exra OCHOBATENs» B SBOJIOLUUHU MOMYJISALMMA
COBPEMEHHOTO Y€JIOBEKaA.

[IpuBoaute mpuMepsl  (aKTOPOB, CHOCOOHBIX
BbI3BaTh IMOMYJSAILIMOHHBIE BOJIHBI B 3BOJIOLUHU
COBPEMEHHOTO YeJIOBEKa

PackpeiBaTh conepkaHu€ TEPMHMHOB W TOHATHIL:
paca, pacoreHes, pacusM, COLMAIbHBIN JAPBUHU3M.
XapakTepu3oBaTh  MPU3HAKW  OOJIBIIMX  pac
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YeI0BeKa: €BPOIICOUTHOM (eBpasuiickoit),
aBCTPaJIO-HErPOUTHOMN (3KBaTOpHAIIbHOI),
MOHTOJIOUHOM (23MaTCKO--aMEPUKAHCKOM ).
BbIsBIATE IPUUMHBI BOSHUKHOBEHHS YEJIOBEUECKUX
pac.

[IpuBoauTh HpHUMEpHl AJANTUBHBIX NPU-3HAKOB Yy
peJCTaBUTENIeH YeJI0BEUECKUX pac.
[IpuBouTH CBUJICTEIILCTBA
IPOUCXOXKICHUS YEJIOBEUECKHUX PaC.
ConocTaBisATh  aJaNTHUBHBIE  THIIbI
pacoBBIMU IIPU3HAKAMMU.
Jloka3bIBaTh Hay4HYIO
pacuzMma.

€JIMHCTBA
JMone ¢

HECOCTOATCIBHOCTD

Tema 6.
DKon0THUI
—  Hayka
0 B3aHMOOT
HOIIIEHUSIX
OpraHU3MO
B H
HaJIOpraHu
3MEHHBIX
CHCTEM

C OKpYXato
mei
cpenoit

10

PackpsiBaTh conepkaHue TEPMUHOB

Y TIOHSITHI: SKOJIOTHs, ayTIKOJIOTHUS, CHHIKOJIOTHs,
9KOJIOTHS COOOIIECTB

Y DKOCHUCTEM, SKOJIOTHS BUJIOB U TIO-TTYJISIIIHHA.
XapakTepru30BaTh OCHOBHBIE ATaIlbl 3apOKJACHUS U
Pa3BUTHS PKOJIOTUU KaK HAYKH.
[IpuBoguTs  TpHUMeEpBl  OOBEKTOB
9KOJIOTHH.

HaseiBaTh OCHOBHBIC 3aJa4M,
Y4EHBIMU-DKOJIOTAMH.
VYcranaBnuBaTh B3aMMOCBSI3b KOJOTUM C JPYTUMH
HayKamu

PackpeiBath conepxkaHue TEPMHUHOB U TOHSATHIA:
MOJIEBbIC HAOMIOACHUS, MOHUTOPUHT OKPYKaIOIICH
Cpebl, MO/JIETTUPOBAHHE, AKCIIEPUMEHT,
MPOrHO3UPOBAHME.

XapakTepu30BaTh METO/Ibl IKOJOTHH.

[IpuBouTH, TpHUMEpPHI TOJICBBIX HAOIIOJICHUN B
9KOJIOTHHU.

BroisBasars 0COOCHHOCTH MOHHMTOPHUHIA
OKpY)Kalolllel Ccpeibl KaK METOJia 3KOJOTHYECKUX
HACCIIEIOBAHUM.

OOOCHOBBIBaTh ~ 3HAYCHHE  OKCIICPUMEHTOB B
9KOJIOTHYECKMX  ucciedoBanusx.  CpaBHUBaTh
7a00paTOpPHBIE W TPUPOJHBIE SKCIIEPUMEHTHI Kak
METOJbI SKOJOTHUYECKUX UCCICAOBAHUM.
OueHuBaTh  3HAYEHHUE  IPOTHO3UPOBAHUS
METO0Ja DKOJIOTHYECKUX UCCIICIOBaHMI.
OO0OCHOBBIBaTh HEOOXOJUMOCTh  IKOJOTHYECKUX
3HAHUM JJI1 COBPEMEHHOI'O YEJIOBEKa.

W3y4YEHHUS

CTOSIIIIE  TIepeN

KaK
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Tema 7.
Opranuszm
bl ¥ cpena
oOuTaHus

12

PackpbIBaTh coJiepkaHue TEPMHUHOB M TOHSATHIMA:
9KOJIOTUYECKUHN (PaKTOp, OMOTOrMUECKHI ONITUMYM,
OTPaHUYMBAIOLINHI (JIMMUTHPYIOLIHIA) dakTop.
Knaccugpunuposats 3kosorndeckue (hakTopsl IO
pa3HbIM OCHOBAHUSIM.

XapakTepru3oBaTh oOmue 3aKOHOMEPHOCTH
JeWCTBUS KOJOTMUYECKHX (PaKTOPOB.
OO0ocHOBBIBaTh JICHCTBHE 3aKOHAa ONTHMyMa H
3aKOHA OrpaHMYMBAIOIIETO (haKTOpa.

https://www.yak
lass.ru/p/bioloqi
a
https://studarium
.ru/subject/biolo

ay

https://bio-
fag.ru/map3.htm

68



https://www.yaklass.ru/p/biologia
https://www.yaklass.ru/p/biologia
https://www.yaklass.ru/p/biologia
https://studarium.ru/subject/biology
https://studarium.ru/subject/biology
https://studarium.ru/subject/biology
https://bio-faq.ru/map3.html
https://bio-faq.ru/map3.html
https://bio-faq.ru/map3.html
https://licey.net/free/6-biologiya/
https://licey.net/free/6-biologiya/
https://www.yaklass.ru/p/biologia
https://www.yaklass.ru/p/biologia
https://www.yaklass.ru/p/biologia
https://studarium.ru/subject/biology
https://studarium.ru/subject/biology
https://studarium.ru/subject/biology
https://bio-faq.ru/map3.html
https://bio-faq.ru/map3.html
https://bio-faq.ru/map3.html

[IpuBoauTh IIPUMEDBHI, WUTIOCTPUPYIOILIHE
JeMCTBHE ITpaBUJIa MUHUMYMa, OTPAaHUYMBAIOLIETO
(dakropa, OIBPHUOMOHTHBIX U  CTCHOOMOHTHBIX
OpraHU3MOB

PackpsiBaTh coAepKaHHE TEPMHHOB M IOHATHUI:
CBET, POTOTICPHOIU3M.

XapakTepu3oBaTh NEUCTBUE CBETa KaK
IKOJIOTHYECKOTO (haKkTopa.

CpaBHuBath NefcTBHME  pa3HBIX  Y4acTKOB
COJIHEYHOT'O CIIEKTPA Ha OPraHU3MBbI.

BoisBisTh 0COOEHHOCTH CTpOEHUS u
KU3ZHEESATEIIbHOCTH pacTeHuit pa3HbIX
9KOJIOTHYECKUX TPYHN IO OTHOLIEHHIO K CBETY
(cBeTom0OMBBIE, TEHENIOOUBBIE, TEHEBBIHOCIIUBBIE).
[IpuBoUTH IIPUMEPBHI pacTeHui pa3HbIX
9KOJIOTMYECKUX TPYII MO0 OTHOIIEHHIO K CBETY.
BoisBnsTh 0COOEHHOCTHU CTpOEHUS u
KU3ZHEJESTEIbHOCTH KUBOTHBIX pa3HbIX
9KOJIOTHYECKUX TPYHN IO OTHOUIEHHIO K CBETY
(1HEBHBIE, CyMepEeUHbIE, HOYHbIE).

[IpuBomuTe  mpUMEpPHl  KUBOTHBIX  Pa3HBIX
9KOJIOTMYECKUX TPYII MO0 OTHOUIEHUIO K CBETY.
OO6ocHoBBIBaTh 3HaueHHE (HOTOMEpPHOAU3MA B
KU3HH OpPraHU3MOB U I IIPAaKTUKH CEIbCKOTO
XO35IUCTBA

PackpeiBath conepxkaHne TEPMHUHOB W TOHSATHIA:

TeMIIeparypa, MOWKHIIOTEPMHBIC
(X070 THOKPOBHBIE), TOMOUOTEPMHBIC
(TETUTIOKPOBHEIE) OpraHU3MBbI, aHabmos,
ABPUTEPMHBIC OpraHU3MBl, CTCHOTEPMHBIC

OpraHU3Mbl, TEPMOPETYIISIIHS.
XapakTepu3oBaTth J€WCTBHE TeMmIepaTypbl Ha
OpraHU3MBI.

BeisBisaTe 0COOEHHOCTH CTpOEHUS u
KU3HEICATCIIBHOCTH MOMKUJIOTEPMHBIX
(XOJI0THOKPOBHBIX) " TOMONOTEPMHBIX
(TETUTIOKPOBHBIX) )KUBOTHBIX.

[IpuBoauTh IIPUMEPBI MOMKUIIOTEPMHBIX
(XOJI0THOKPOBHBIX) " TOMONOTEPMHBIX
(TETUTIOKPOBHBIX ) )KUBOTHBIX.

BoisaBisaTe 0COOEHHOCTH CTPOEHUS U
KU3ZHEACATEIIBHOCTU TEIUIOJIFOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYMUBBIX PACTEHHM.
[TpuBoauTh IIPUMEPBI TEIUIOJIFOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYMUBBIX PACTEHHM.
[TpuBoauTh IIPUMEPBI IBPUTEPMHBIX "

CTEHOTEPMHBIX OPraHU3MOB
PackpbiBaTh cojepkaHW€ TEPMUHOB U TOHATHIL:
BJIQXKHOCTb, THAPO(MUTHI, TUTPO(PUTHI, ME30(UTHI,
Kcepo(uThl KUBOTHbBIE: BOJHBIC, TOJYBOJHBIE,
Ha3eMHbIE.

XapakTepu3oBaTh  JEMCTBHE  BIAKHOCTU  KaK
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9KOJIOTUYECKOTO (haKTopa.

BoisBisaTh 0COOEHHOCTH CTPOEHUS u
KU3HEJEATEIbHOCTH PaCTEHUN

Pa3HbIX HKOJIOTMYECKUX TPYNI IO OTHOLIEHUIO K
BOJIE.

[IpuBoauTH IIPUMEPBHI pacTeHui pa3HbIX
9KOJIOTMYECKUX TPYII MO OTHOLIEHUIO K BOJIE.
BoisiBnsATE aHaTOMMuUECKHE U (PU3NOJIOTUYECKUE
NpUCHIOCOOTCHNUS  KUBOTHBIX K  HM3MEHEHHIO
BOAHOro pexuma. IIpuBoauTh NmpuMeEpbl BOJHBIX,
M0JIYBOJI-HBIX U Ha3€MHBIX KUBOTHBIX

PackpeiBaTh ~ conepkaHuMe ~ TEpPMHMHA  «cCpena
0oOUTaHUSDY.

XapakTepru3oBaTb OCOOEHHOCTH BOJHOM, Ha3€MHO-
BO3JIyIIHOM, MMOYBEHHOM, ITyOMHHO MOJIOYBEHHOMN
Y BHYTPHUOPraHU3MEHHOU cpell OOuTaHUsl.
CpaBHuBatTh (PU3HKO-XUMHUECKHUE YCIOBUS PAa3HBIX
cpen oOuTaHusI.

BbIsBIISATE uepThl MPUCTIOCOOIEHHOCTH OPraHU3MOB
K 0OMTaHUIO B BOJHOM, Ha-

3€MHO-BO3AYIITHOM, MOYBEHHOM,
BHYTPHOPTaHU3MEHHOM cpesiax 0OUTaHus.
[IpuBoIUTE MpUMeEpPHl OPraHU3MOB, OOUTAIOLIUX B
pa3sHBIX cpenax

PackpriBath CoJiepyKaHue MOHSTUS
«OMOJIOTUYECKUE PUTMBDY.

XapakTepus3oBaTh 0COOEHHOCTHU BHEIIHUX,
BHYTPEHHUX, CYTOYHBIX u TOJINYHBIX

OMOJIOTHYECKUX PUTMOB.

[TpuBOAMTH IPUMEPHI MPOSBICHUSI OHOJIOTUYCCKUAX
PUTMOB Y Pa3HBIX OPTaHU3MOB.

BBISBIIATE 4epThI MPUCTIOCOOIIEHHOCTH OPTaHU3MOB
K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKU3HU.
OnwucelBaTh ~ CE30HHBIC  SIBJICHUS B JKH3HH
OpPraHu3MOB,  pacHpoOCTpPaHEHHBIX B  CBOECH
MECTHOCTHU

PackpbiBaTh conepkaHUE TOHSTHS <«OKM3HCHHASI
(dbopma opranuzmar.

BrisBisiTh 0COOEHHOCTH CTPOCHUS u
KHU3HENICATSILHOCTU PACTEHUI Pa3HBIX )KHU3HEHHBIX
hopm.

[TpuBouTH MIPUMEPHI pacTeHui pa3HbIX
KU3HEHHBIX (HOPM.

BrisBnsTh 0COOEHHOCTH CTpOECHHS u
KU3ZHENEATEIILHOCTH KUBOTHBIX pa3HbIX
KU3HEHHBIX (HOPM.

[IpuBouT,  TpUMEpPHI  KUBOTHBIX  Pa3HBIX
KU3HEHHBIX (HOopM

PackpeiBaTh colepkaHW€ TEPMHHOB U TIOHSTHI:
KOHKYPEHIIUS, XUIIHAYE-

CTBO, IIApa3suTU3M, MYTYyaJIHW3M, KOMMCHCAJINU3M,
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HeTpoduuecKue B3auMOIeHCTBUS.

XapakTepu3oBaTh BUIBI OHMOTHYECKHUX
B3anMMOJICHCTBHUH.

OOBICHSITE CYILLIHOCTh KOHKYPEHIIUH,
XHUITHAYECTBA, Mapa3uTU3Ma, MyTyaJIu3Ma,
KOMMEHCAaJIM3Ma.

[IpuBouTE mpUMEpPHl OPraHU3MOB, YYaCTBYIOIIUX
B OMOTHYECKUX B3aMMOJCHCTBUAX Pa3HbIX TUIIOB.
OuenuBath 3HAYEHUE OMOTHYECKHX
B3aUMOJCUCTBUI JJIs CYLIECTBOBAHUS OPraHU3MOB
B cpelie oOuTaHus.

(O00CHOBBIBATH TIEHCTBUE MPUHITUTIA
KOHKYPEHTHOT'O UCKJIFOUECHHS.

Tema 8.

OkoJorus
BUJIOB U
MTOIYJIALMI

12

PackpsiBaTh cosiepskaHue MOHATHS «ITOTYIISIINAS.
OneHuBaTh 3HAYEHHE HEOJHOPOJHOCTH CPEbI,
(dbuzuyeckux O0appepoB U OCOOEHHOCTEH OMOJOTHUN
BHJOB B  (OPMHPOBAHMHM  MPOCTPAHCTBEHHOU
CTPYKTYPBI TOTYJISIIHH.

[IpuBOIUTH TpUMEpHI MOMYJSAINANA Pa3HBIX BUIIOB
pacTeHUH U KUBOTHBIX.

XapakTepu3oBaTh  OCHOBHBIE  DJKOJIOTHYECKHE
TOoKa3aTeau MOMYJSIUNA: YUCICHHOCTh, TUNIOTHOCTb,
BO3pAaCTHAsl M TOJIOBasi CTPYKTYpa, POKIAEMOCTbH,
MIPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIUs
PackpeiBath conepxkaHue TEPMHUHOB W TOHATHIA:
JUHAMHKA TOMYJSIUN, OHOTHYECKHI MOTEHIMAT
MOMYJISIIUM,  KPUBbIE  BBUKMBAHUS,  (DaKTOPbI
CMEPTHOCTH, EMKOCTb CPEIBI.

OOBICHATH 3aKOHOMEPHOCTH pa3MeIIeHHs] 0coOei
HNOMYJIALMYA Ha 3aHUMAaeMOU TepPUTOPHUH.
OneHuBaTh OMOTHYECKHM IMOTEHIMAJ TOMMYJISIIUIA
Pa3HbIX OPraHU3MOB.

AHanu3MpoBaTh KpHUBBIE POCTa  YHCICHHOCTH
HOMYJISIMU U KPUBbIE BBKUBAHUSI.

O60CHOBBIBATH MIPUYHHBI Cep >KUBaHUS
OMOTHYECKOr0 TMOTEeHIMala pPOCTa U TMPHYMHBI
BCIIBIIIEK POXKJAEMOCTH Y OT/ICIbHBIX OPTaHU3MOB.
[lepeuuncnsars (bakTopsl CMEpTHOCTH,
perynupymoiue YHCIIEHHOCTh MOMYSU N
pacTeHUi U )KMBOTHBIX.

OnuceIBaTh SKOJIOTHYECKUE CTPATETUH BUIOB
PackpsiBaTh copepkaHWe TEPMHUHOB M TOHSATHUI:
9KOJIOTUYECKAs HUILIA, BUJI, apeall, UHBA3USI.
XapakTepu3oBaTh MHOTOMEPHYIO MOJIEJIb
skonoruyeckor mummu Jx. Y. XatunacoHa.
[IpuBOIUTE IPUMEPBHI IKOJIOTMUECKUX HHUII PA3HBIX
BUJIOB PACTE€HUH U )KMBOTHBIX.

BbISBAATE OTIIMUME SKOJOTUYECKOW HUILU BUAA OT
€ro MeCTOOOUTaHUSI.

I'padmyeckn m300pakaTh MHOTOMEPHYIO MOJETh
9KOJIOTUYECKOU HUIIMU AJI PA3HBIX BUOB.
BhISBIATE TNpUYMHBI  pa3lIuyuii B pa3Mepax
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9KOJIOTMYECKOW HUIIM y Pa3HBIX BUJIOB PACTCHUN U
JKUBOTHBIX.

AHanu3upoBaTh MPUYMHBI U IOCIEJACTBUS CMEHBI
9KOJIOTMYECKOW HUIIU.

Tema 9.

DKoorug
coo011ecTB

DKonornue
CKHe
CHUCTCMBI

16

PackpsiBaTh copepkaHHE€ TEPMHHOB M IOHATHI:
OMOILIEH03, OMOTOII.

XapakTepru3oBaTth OHOLIEHO3 U €ro CTPYKTYPHI:
BUIOBYIO, TPOCTPAHCTBEHHYIO, TPOPHUECKYIO.
[lepeunciATb W NPUBOAUTH IIPUMEPHI  CBA3EU
MEX/1y OpraHu3MaMu B OMOLIEHO3€

PackpsiBaTh copepkaHHE€ TEPMHHOB M IOHATHI:
9KOCHUCTEMA, MIPOYLEHTHI, KOHCYMEHTBHI,
peaylneHTsl, Tpo(puyecKue YypOBHH, TpoHUUecKue
(TMILIEBbIE) TN U CETH.

HazbiBaTh CTpYKTypHBIE KOMIIOHEHTBI 3KOCHCTEMBI.
XapakTepu3oBaTh GYHKIHUU U IPUBOAUTH IPUMEPBI
OpPraHU3MOB B SKOCHCTEME Ha OCHOBE MMEIOIINXCS
3HAHMM O pacTeHusix, rpubax, OakTepusx U
KUBOTHBIX.

OnuceiBaTh KPyroBOpOT BEIIECTB M MOTOK YHEPTUU
B 9KOCHCTEME.

OOBICHATH POJIb OPraHW3MOB B OHOJOTHYECKOM
KpYroBOpPOTE BEILECTB U MOTOKE SHEPTUU.
[IpyBOINTE NIpUMEpPBl OPraHU3MOB, 3aHMMAIOIIHMX
pa3Hble YPOBHU TPO(PUUECKUX TUPAMHU]L.
CocraBiiTh CXeMBI IIEPEHOCA BEIECTBA U DHEPIUH
B 3KOcHCTeMax (I1eTH MTUTaHUs).

CpaBHMBAaTh NAcCTOMIIHBIE M JETPUTHBIE LENH
MIATaHUsA

PackpeiBaTh conep:kaHue TEPMHMHOB W IIOHATHUM:
IpoAyKIHMs, Guomacca, SKoJ0rnyeckas nupaMmuia.
XapakTepu3oBaTh IIpaBUIIa IKOJIOTHYECKUX
NUpaMUJL Yucesl, OMOMAacChl U SHEPTUM.

OOBACHATH NPUYMHBI PA3IUYUN B IPOAYKTUBHOCTH
Y Pa3HBIX IKOCUCTEM.

[IpuBOoaNTE pUMEPHI NPAKTUYECKOTO IIPUMEHEHUS
IIPABWJI SKOJIOTUUECKUX ITUPaAMUJ.

CpaBHMBaTh OMOMAaccy M HPOAYKIHIO 3KOCHUCTEM
cyumu ¥ MupoBoro okeasa

PackpeiBaTh conep:kaHue TEPMHMHOB W IIOHATHIL:
CyKIIECCHS, KIIMMAaKCHOE coo0I111eCTBO,
CYKLIECCUOHHBIN PSI.

XapakTepu3oBaTb  CYKIIECCHM: IEPBUYHBIE U
BTOPUYHBIE, IPUBOAUTH UX

IpUMEPHI U Ha3bIBaTh IPUYMHBI CMEHBI COOOILECTB.
CpaBHuBath BPEMEHHBIE " KOPEHHBIE
OMOreoleHO3bl Ha KOHKPETHBIX IPHMEpax CBOEH
MECTHOCTH.

MonenupoBaTb  pe3ysbTaThl  IpOLIECCA  CMEHBI
OMOTeOIIeHO30B MO BJIMSHHUEM AaHTPONOT€HHOTO
¢axTopa

PackpeiBaTh cojep)kaHW€ TEPMHHOB M TOHATHI:
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|
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(UTOIUIAHKTOH, 300IUIAHKTOH, SPYCHOCTb.
XapakTepu3oBaTb IPUPOAHBIE HKOCUCTEMBI, MX
OCHOBHBIE KOMIIOHEHTHI (Ha TIpUMEpe 03epa,
XBOMHOTI'O U IIMPOKOJIMCTBEHHOTO JIECA).
OOBSCHATD  NPUYMHBI  PA3JIMYHOM  OHOMAacCHI
OPOAYLUEHTOB M KOHCYMEHTOB B IPHUPOJHBIX
JKOCHUCTEMAX.

CocraBmsiTh TACTOWIIHBIE W JIETPUTHBIC IICH
HNUTAHUS IPUPOJHBIX SKOCUCTEM.

[IpuBOoUTE MpUMEpPHl OPraHU3MOB, BXOJAAIIUX B
cocraB (PUTOIUIAHKTOHA, 300TNIAHKTOHA, OEHTOCA.
OO06oCHOBBIBaTH ~ pOJIb  SIPYCHOCTH B KHU3HH
HAa3eMHBIX SKOCUCTEM.

CpaBHuBaTh Onomaccy M NPOAYKLHIO BOAHBIX H
HAa3eMHBIX SKOCUCTEM

PackpsiBaTh copepikaHWe TEPMHHOB M IOHATHI:
arposKOCUCTEMA, arpOLEHO3, MOHOKYJIBTYpA.
XapaxkTepus3oBaTh OCHOBHbIE KOMIIOHEHTBI
arpo3KOCHUCTEMBI.

[IpuBOIUTE IPUMEPHI aTrPOIKOCHUCTEM.

CocTaBiATh LIENU MATAHUS arpoleHO3a.
OO60CcHOBBIBaTh MPUYMHBI HU3KOM YCTONYHMBOCTH
arposKOCUCTEM.

CpaBHMBaTh  arpo’KOCUCTEMBl W  HPHUPOIHBIE
9KOCHUCTEMBI.

XapakTepu3oBaTh pOJIb YEJIOBEKA B COXPAaHEHUU
YCTOMYMBOCTH arpO’KOCUCTEM

PackpeiBath conepxkaHue TEPMHUHOB W TOHSATHIA:
ypOosKOoCcucTeMa, CHHAHTPOMU3ALMS, TOpPOJACKas
¢nopa, roposackas payHa, SKOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIE KOMITOHEHTBI
ypOOIKOCUCTEM.

OnuceiBaTh OHOJIOTUYECKOE U XO3AKMCTBEHHOE
3HaueHue ypOOIKOCHUCTEM.

[IpuBoauTe mnpuUMeEpsl M OLEHUBATH COCTOSIHUE
ypOOIKOCUCTEM CBOEH MECTHOCTH.

BoisiBnisATe  0COOEGHHOCTH TOpPOJACKOW  (QIopbl U
(dayHbI.

CpaBHuBaTh  ypOO’KOCHCTEMBI U  MPHUPOJHBIC
KOCHUCTEMBI.

Tema 10.
buocdepa

riio0agpHas
DKOCHUCTEM
a

12

PackpeiBaTh copepkaHWe TEPMUHOB U TIOHSTHI:
O6uocdepa, >XKMBOE BEIIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIIEeCTBO, OMOT€HHOE BEIIECTBO.
[TpuBOIUTE (HOPMYIHMPOBKH OCHOBHBIX ITOJIOKECHUH
yuenus B. U. Bepnajckoro o 6uocdepe.
Xapakrepu3oBarh 061acTu OHOC(hepbl U UX COCTaB,
Ha3bIBaTh OOJACTH  PaclpOCTPaHEHHS IKUBOTO
BelleCTBa B 000JOYKaX 3eMJIM W  BBISBISTH
MPUYUHBI €T0 PA3IUYHOTO paclpeieseHusl.
[Mepeuncnare  QyHKIUM ~ JKMBOTO  BELIECTBA
ouochepsl (razoBasi, OKHUCIIUTETHHO-
BOCCTAHOBHTEJbHA, KOHIICHTPAaLMOHHas,
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OMOXMMHUYECKas).

[IpuBoauTh IIPUMEPBI peoOpas3yroLIero
BO3/ICHCTBUS JKUBOTO BeLIeCTBA Ha OHocdepy.
AHanu3upoBaTh U OLIEHUBAaTh OHOJIOTUYECKYIO
uHOOpMALMIO O TJI00ATBHBIX  JKOJIOTUYECKUX
npobiemMax Ouocdepsl, MOIydaeMyl0 H3 pa3HBIX
UCTOYHUKOB.

OuenuBats Brian B. U. Bepnanckoro, 3. 3rocca B
co3/laHue yueHus 0 Obruocdepe

PackpsiBaTh copepkaHWE€ TEPMHHOB M IOHATHI:
riio0anbHas HKOCHUCTEMA, JTMHAMUYECKOe
paBHOBecHE, KPYTOBOPOTEI BEIIIECTB,
OMOTEOXUMHUYECKUE ITHKITBL.

XapakTepuszoBarb 0coOeHHOCTH Ouocepsl Kak
r7100aJIbHOM SKOCUCTEMBI.

Onpenenaty GyHKIUMIO O6uocdepbl B oOecriedyeHun
OMOTEHHOTO KPYrOBOPOTA BEIIECTB Ha TIAHETE.
XapakTepru30BaTh OCHOBHBIE KPYrOBOPOTHI: BOJIBI,
yriaepoja, a3oTa.

CpaBHUBaTh 0COOEHHOCTH KPYTrOBOPOTA Pa3INUHBIX
BEIIECTB.

OneHnBaTh 3HAYCHHWE KPYroBOPOTA BEMIECTB JUIS
CYILIECTBOBAHUS KM3HU HA 3eMJIE.

OOBICHATH POJb OPraHU3MOB B OHMOJOTHYECKOM
KpYroBOpPOTE BEILIECTB.

BrIBISATE ATHAMUYECKOE paBHOBECHE OUOChEpPHI.
[IpuBoauTh, TpHUMEPHl PUTMUYHOCTU SIBIICHUI B
ounocdepe

PackpeiBath conepxkaHue TEPMHUHOB W TOHSATHIA:
OMOMBI, TYH/pa, XBOIHbBIE Jieca, CMEIIaHHbIE Jieca,
HIMPOKOJIMCTBEHHBIE  Jieca, CTENH, CaBaHHBI,
NYCTBIHH, TPOMUYECKUE  Jieca, BBICOKOTOPBS.
[loka3piBaTh Ha KapTeé W  XapaKTepU30BaTh
OCHOBHbIE OMOMBI CYIIIH.

CpaBHuBaTh  OCOOEHHOCTM  KJIMMara, IOYB,
pPacTUTEIBHOTO U KUBOTHOTO MHpa Pa3HbIX OMOMOB
CyHIH 3eMJIH.

BoIsIBIISATE NPpUYMHBI 30HAIBHOCTH B OHocdepe.

Tema 11.
YenoBek u
OKPYXaroLL
as cpena

12

PackpeiBaTh copepkaHWe TEPMUHOB U TIOHSTHI:
arMocdepa, BelecTBa-3arps3HUTENH, TAPHUKOBBIN
3¢deKT, «030HOBAS IBIPa», KKUCIOTHBIC IO,
runpocdepa, HBTpoduKanus BOAOEMOB, IOYBA,
9pO3usl MOYB, MECTULIUIbI, IKOJIOTHYECKUI KPU3HUC.
AHanmu3upoBaTth aHTPOIIOTCHHbIE (baxTopbI
BO3eHCTBUS Ha Ouocdepy (posib dYeloBeka B
Opupose) Ha  pasHbBIX  JTalmax  pa3BUTHS
4eJI0BEYECKOro O0LIECTBA.

XapakTepu3oBaTh  TJI00aNbHBIE  HKOJOTHUECKHUE
poOJieMbl; OCHOBHBIE MCTOYHHKH aTMOC(HEPHBIX
3arps3HeHuH; HKOJIOTHUECKUE po0JeMsl,
CBSI3aHHBIE

C YBEJIMYEHHEM TPAHCIOpPTa B KPYHHBIX TOpojiax;
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IBTPOPHUKAIHIO BOJOEMOB; MIOCJIEACTBUS
3arpsi3HEHUsT BOJ  XMMHMYECKHMH  BELLECTBAMU;
BO3JICHICTBUE YEJIOBEKA HA IOYBEHHBIN MIOKPOB.
ApryMeHTHpOBaThb  3HAUEHUE  DKOJOTHU-YECKHUX
3HAHMM B pEUIEHUM BOIpPOCAa O MOAJEPKaHUU
ycToiuuBOCTH Orochepsl

PackpsiBaTh copepkaHHE€ TEPMHHOB M IIOHATHI:
COKpalieHue OnopazHooOpasus, OXpaHa MPUPOJIBI,
0co00  oXpaHsieMble IPUPOJHBIE TEPPUTOPHUU
(OOIIT), 6boTannYecKHii caj, 300JIOTHUSCKUHN TTapK.
XapakTepu3oBaTh IJAHETAPHYIO POJIb PACTEHUH U
KUBOTHBIX.

[IpuBouTE mpUMEpPHl MPSAMOTO UM KOCBEHHOTO
BO3JICHCTBUSL YE€JIOBEKAa HA PACTUTENbHBIA U
JKUBOTHBIN MUD.

XapakTepu3oBaTh MIPUHLIUIIBI «BcemupHoit
CTpaTeruu OXpaHbl MPUPOIBD».

[lepeuncnste ocodbennoctu paznuunbix OOIIT.
[IpuBogute mpumepsr OOIIT, pacnoyioKeHHBIX B
CBOEH MECTHOCTH.

Jloka3pIBaTh Ha MpUMepax OMacHOCTh COKPAILEHHS
OMOJIOTMYECKOT0 pa3HO-00pa3us 3emiu.
[IpuBoUTE NMpUMEpPHI PEIKUX U MaJTOUYHCIEHHBIX
BHUJIOB PACTEHUN M JKUBOTHBIX CBOEH MECTHOCTH,
3aHeCEHHBIX B KpacHble KHHIM PETHOHOB U
Kpacnyto kaury PO

PackpeiBath conepxaHue TEPMHHOB W TOHATHIA:
palMOHAIBPHOE IPHUPOIONOJIb30BAaHUE, YCTONYUBOE
pa3BUTHE, IPHUPOJHBIC PECYPCHI, HKOJIOTMUECKUN
clen.

XapaxkTepu3oBaTh OCHOBHBIE ITPUHLIATIBI
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA U IIPUPOIBI.
OnuceiBaTh  HeHcYEpIIa€Mble M HCYEPIIAEMBIC
IIPUPOIHBIE pecypesl, IO IYEPKUBAst
OTHOCHUTEIIBHOCTb HEHCUYEPIIAEMOCTH IPUPOJHBIX
pECYPCOB;  XapakTEepU30BaThb  IPOLECCHl  MX
BO3HUKHOBEHUS U YCJIO-

BUS Cpefibl, IPUBOAALINE K UX (POPMUPOBAHHUIO.

PackpriBaTh poOIIeMbI paIoHaIbHOTO
IPUPOJIONIONB30BAHUSI M HAaXOOUTh IYyTH UX
pelIeHusl.

5. YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHHUYECKOE
OBECIIEYEHHUE PEAJIM3AIUU YYUEBHOI'O IPEIMETA, KYPCA

5.1. OcHoBHasi yueOHasi IUTEPATYPA (014 REOA202a/013 00yUaruuxcs)
s nedacoeos:

3. buonorus. buonornuyeckue cucremsl u npoueccol. 10 kimace. Yueb. s o6meoOpa3oBart.
yupexaeHuit (mpounbHelii yposeHs) - Tepemos A.B., Ilerpocosa P.A. / M.:
Mmuemasuna, 2020 — 400 c. unc.
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4. buonorus. buonoruueckue cuctemsl u mpotecchl. 11 kiace. Yueb. mis obmieodpa3onar.
yupexaeHuit (nmpouibHelii ypoBens) - Tepemos A.B., Ilerpocosa P.A. / M.:
Mmuemasuna, 2020 — 400 c. uic.

s obyuarowuxcs:

1. Buonorus. buonorundeckue cuctemsl u npoieccol. 10 kiace. Yued. mist o0ieoOpa3oBar.
yupexxaeHui (nmpoguibHbiil ypoBeHs) - TepemoB A.B., Ilerpocosa P.A. / M.:
Mmuemasuna, 2020 — 400 c. nc.

2. buosorus. bruosorrmueckne cuctemsl U nporecchl. 11 kmace. Y4e6. as odmieo0Opasosar.
yupexxaeHui (nmpoduiibHblil ypoBeHs) - TepemoB A.B., Ilerpocosa P.A. / M.:
Mmuemasuna, 2020 — 400 c. uc.

5.2. JlonosiHuTeIbHAS YUeOHAs JJUTEPATYPa (012 nedazoza/ona ooyuarouuxcs)
Jlns nedazoeos:
1. Koncrantunos, B.M.  O6mass  Ouonorus [Tekct] : Yueb.yis  crya.  oOpa3osar.
yupexxaeHuit  cpennero mpo¢. obOpasosanus / B.M. Koncrantuno, A.I'. Pesano, E.O.
daneesaM. : Akagemus, 2004, 254 c.

2. O6mrast  Oumosorms [Tekcr] : YueOuuk  mist  yd-ca 11 k1. oOmeoOpa3osar.
yupesxxnenunit / U.H. TlonomapeBa, O.A. Kopuwuiosa, T.E. Jlommmmna, I1.B. Vbkesckuii ; [Tox
pen. .H. TTonomapesoit M. : Benrana-I'pad, 2002 - 222 c.

3. Mynpenosa-Bucc, K.A. OcaoBbl Mmukpo6uosioruu [Teker] : yueOnuk / K.A. Myaperosa-
Bucc, B.Il. Jlemoxuna, E.B. MacnenaukoBa 5-¢ wu3g., wucnp. u jgon. Mocksa : U/]
"®OPYM" : UH®PA-M, 2019 - 383 c. : ui., Tadn

s obyuarowuxcsi:

1. buonorus : yueonuk u npakrukym st CI1O / B. H. Speirun [u ap.] ; mo pea. B. H.
Apsiruna. — 2-e 3. — M. : UsparensctBo IOpaiit, 2017. — 453 c.

2. Ocwurmosa, JI. A. I'eneruka. B 2 4. Yacts 1 : yue6HO€ ocooue s CI1O / JI. A. Ocumnosa.
— 2-e u3n., ucnp. u gom. — M. : U3garensctBo FOpaiit, 2018. — 255 c.

3. Yeopmes H.B., Kysuemor C.B., 3aitumkoBa C.I'., bynenmxoB C.H., Kozapr M.B.
buonorus: IlocoOue s moctynaromux B By3sl: B 2 1. - 2-¢ u3zn., ucnp. u gon. M.: PUA «Hoas
BosiHa»: M3natens YMepenkos, 2016.

5.3. YueOHO-MeTOAMYECKAS JIUTEPATypa
1. Kucenena, T. H.OcHoBuI TEeHETHUKH  y4eOHO-METOINYECKOe nocodue / T. H.
Kucenesa ; MunucrtepctBO Hayku U Beicumiero ooOpaszoBanusi Poccuiickoit ®enepanuu,
@denepalibHOE  TOCYIApCTBEHHOE OMOKETHOE 00pa3oBaTeilbHOE YUPEKJIEHUE  BBICIIETO
o0OpaszoBaHus "TamO0BCKHit roCyJIapCTBEHHbIN YHUBEPCUTET MMEHU I. P.
JlepxaBuna"Tam60B : M3natenbckuii qom "JlepxkaBuackuii”, 2020.
2. OmnopHo-IBUraTeNbHBIM ammapar 4YeloBeKa: CTpoeHue, (QYHKUUH U OCOOEHHOCTH
pas3BuTus : yaeObHO-MeTomuueckoe nmocoodue / H.C. PoibakoBa, A.A. Auapeesa, T.H. Kucenesa [u
ap.] ; TamOoBCkHiA rOCyapCTBEHHBIN YHUBEPCUTET UM. I'.P.
HepxaBunaTam60B : U3znatensckuii nom "Jlepskasunckuit", 2020 - 90 c. : wi., 1B. ui., Tabm.
3.IIpaktukym mno Ouosorun («I'eHetnka»): ydeOHoe mnocobue / aBTop-cocraBuTens B.M.
I'manpimesa; M-Bo 06p. u Hayku P®, ®I'BOY BIIO «Tam6. roc. yH-T um. I'.P. [lepxaBuna»,
Tamb6o0B: Usznatenbckuit nom TI'Y um. I'.P. Jlep:xaBuna, 2012. - 124 c.

54. Hepeqenb PEKOMECHAYEMBIX TCXHUIECCKHUX CPEACTB oﬁyqunﬂ, B TOM
YHUCJIE€ TPCHAKEPOB
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1. laTepakTuBHAs 10CKa/ SKpaH.
2. Kommnerotep/HOyTOYK.
3. MynpTUMEIUapoeKTop.

CpencTBa KOMMYHHKAITUH JIJISI TIPOBEACHUS OHJIANH - B 0()JIaifH YPOKOB
1. JIHEeBHUK.pY
2. ConunanpHas cetb BKonrakre
3. CepBucZoom BHICOKOH(PEPEHIIUS

Oo6pazoBarenpHbIe TUIAT(HOPMEI IJIs1 TPOBEICHHSI OHJIAWH- U 0(JIaiiH YpOKOB:
1. JIHEBHUK.DY
2. Pemry EI'D

5.5. IlepeyeHb PpeKOMeHAYEeMBIX  JJEKTPOHHBLIX (IHU(PPOBBIX)-

o0pa3oBaTe/IbHBIX PECypCcoB

1. Onexrponnsiii katajor @yHaamentanbHoi 6ubmuoreku TT'Y umenu I'.P. [lepxaBuna.
Pexxum cBoOoaHOTO Hoctyma: http://biblio.tsutmb.ru/

2. DnexTpoHHO-OnOMmMoTeuHas cucrema «Kauro®oumy. Pexxum cBOOOIHOTO JOCTYyMa:
http://www.knigafund.ru/

3. DnekrponHo-OMONMMoTeyHast cuctema elibrary. Pexwum cBoOOmHOTO JOCTyma:
http://elibrary.ru/project_authors.asp

4. DIEKTPOHHBIN pecypc mo ouosoruu. Pexum cBobogHOTO HocTyma: http://sbio.info/

5. OOpazoBarenbHbiii  moptant  «pemy  EID»:  Pexum  cBobogHOro  moctyna:
https://sdamgia.ru/

5.6. MartepuajibHO-TeXHHYECKHE CpPeJACTBA M O0OPYAOBAHUSA JJIA

o0y4eHus

Kowmmnekt repbapueB AeMOHCTPaLlMOHHBIN

OO6pa3iiel TpuboB

Marepuansl o O0TaHUKE

JlaboparopHas nocyzaa

[TnakaTet

Jnsa  obecrieueHuss oOydeHUST C  HMCHOJB30BAaHUEM  JIUCTAHIIMOHHBIX
00pa30BaTENbHBIX TEXHOJIOTHI HEOOXOIUMBI:

- KOMIIBIOTEphl HWJIM HWHBIE TEXHUYECKHE YCTPOMCTBa YYCHHKOB M IeJarora ¢
BBICOKOCKOPOCTHBIM BBIXOJIOM B IHTepHeT, oOecrneyuBaronue BO3MOXKHOCTh pPabOTHI C
MYJIbTUMEIUMHBIM ~ KOHTEHTOM: BOCIPOW3BEACHUE  BHJICOM300pKEHUHM, KadyeCTBEHHBIN
CTEpEO03BYK B HAyIIHUKAX, pEUeBON BBOJ ¢ MUKpO(OHa U JIp.

ogakrwdnE
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6. IPUJIOKEHUSA
IIpunioxenue 1 k paboueil nporpamme

OLIEHOYHBIE MATEPUAJIBI!

1. OueHo4HbIe cpeacTBa IS TEKYLIEro KOHTPOJIsSl yCIeBaeMOCTH 00y4alouXcst
Texymuil KOHTPOJIb OCYIIECTBIISETCS B XO€:

- YCTHOI'O OIIpOCa;

- BBITIOJTHEHUS! KOHTPOJIBHBIX paboT;

- TECTUpPOBAHUS.

DoHO oueHOUHBIX cPedCm e 0151 NPOBEOCHUS MEKYU{e20 KOHMPOTA

l[eMOHCTpaIII/IOHHaﬂ BEPCUSA KOHTPOJbHBIX paﬁoT
l[eMOHCTpaIII/IOHHaﬂ BEpcus «I[I/Ial"HOCTI/I‘leCKHﬁ cpe3»

1. Kako#i MeTo]1 103BoJII€T U30MPATENbHO BBIIESTh U U3y4aTh OPTraHOU bl KJIETKU

1) okpamuBanue 2) ueHTpuyrupoBanue 3) MUKpocKonus 4) XUMHUYECKUN aHAJIN3

2. Kakyro KIIETOUHYIO CTPYKTYPY MOKHO OOHApYKUTh U B KJIIETKaX OaKTEepHii, U B KJIETKaX rpuOoB?
1) mu3ocomy 2) mutoxoHapuro 3) siapo 4) pubocomy

3. Kietku opraHn3MoB BCEX apCTB KUBOW MPUPOIBI HMEIOT

1) aagpo 2) nuroruiasMy  3) MUTOXOHAPUHU 4) XJIOPOIIACThI

4. Kakoif u3 BUIOM3MEHEHHBIX OPTaHOB SBIISIETCS BUTOU3MEHEHHBIM 1T0OETOM?

1) 2) D) 3)
4 D

<

4)

1) 2) 3) 4

5. Kako#i Tun mioa y nieHuIs ?

1) cemsnka 2)3epHOBKA 3) Koyioc 4) CIIOKHBIN KOJIOC
6. KpoBs HE BrImoHsIeT QYHKIIHIO IEPEHOCA TA30B Y

1) ockMuHOTa 2) pEYHOTO paka 3) KaMyaTCKOro kpaba 4) KamycTHOW OCJISTHKU
7. merouecs y peiO opranbl OOKOBOM JIMHUW BBITIOJHSIIOT (DYHKIIUH
1) oropbl U ABMXKEHUST 2)0O00HIHUS

3)o1yiieHus TeMIepaTypsl BOJIbI 4)0OMIYIIEHNUS HAIIPaBICHUsS U CUJIbI TEUEHUS BOJIbI
8. Pacrenus otaena [lanopoTHUKOBHUIHBIE XapaKTEPU3YIOTCS CIEAYIOUIUMU IpU3HaKkaMu (3 BapuaHTta
OTBETA):

1) omnooTBOpEHHE MPOUCXOIUT B BOJHOM cpene  2) oOpasyercs 000€moblil 3apocTok  3) oprax
Pa3MHOEHHsS — IBETOK  4) OMBUISIOTCS HACEKOMBIMU 5) HE UMEIOT KOpHEeH 6) Ha HIDKHEW CTOpOHE
JTUCTHEB 00Pa3yIOTCS CIIOPHI
9. Kakoii aneMeHT coMaTuyeckoil peieKTOPHOM AYTH MOTHOCTHIO PACTIONOKEH B CIIMHHOM MO3re?

1) nBUraTeabHbIN HEHPOH 2) BCTaBOUYHBIN HEMpoH 3) peunentop 4) pabouuii opran
10. BriGepute TPU npusHaka pacTeHH ceMelcTBa KPECTOLBETHBIX (KayCTHBIX)

1) IBETOK YETHIPEXUIEHHOTO THUIMA 2) COLBETHE KUCTh 3) IIBETOK MATUYWICHHOTO TUMA 4) COIBETHE
KOP3MHKA 5) IUI0J CTPYYOK WM cTpydouek 6) mioj 606
11. Yto moxkeT 06ecrednTh 4YeIOBEKY HEBOCTIPUUMYHUBOCTh K WH(EKIIMOHHBIM OO0JIE3HSIM Ha JTUTEIh-
HOE Bpems? 1) BakuuHBI 2) S3pUTPOLUUTHI 3) aHTUOMOTHKU  4) MOJIMBUTAMUHBI
12. Tlouemy ynanéHHoe M3 OpraHu3Ma CEpAle JATYIIKHA MPOJI0JDKAET COKPAIAThCs B (PU3UOIOTHYE-
CKOM PacTBOpPE B TEYEHHE HECKOJBKO YacoB?

1 Pasmemarorcsd AEMOHCTPAlMOHHBIE BEPCUU KOHTPOJIBHO-U3MEPHUTENBHBIX U OLEHOYHBIX MaTEpPHAIIOB,
KPHUTEPHH OLIEHKH CTEIEeHH (YPOBHSI) TOCTIDKEHNUS TIIAHUPYEMBIX PE3yIbTaTOB.
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1) B BojiokHaxX cepeuHOM MBIIIIBI NEPUOAUUECKH BO3ZHUKAET BO30YXK/ICHUE.
2) B cepaue paboTaroT cTBOpYaThie KJIalaHbl.
3) XKuakocTb OKOJIOCEPICYHOM CYMKHU YBIQXKHSIET CEpLIE.
4) KitleTkn HEpBHBIX Y3J10B, HaXOJAIIUXCS B CEPACYHON MBIIIIE, COKPAIIAIOTCS.
13. Kakyro pyHKIIUIO BBITIOJHSAIOT BOPCHHKH MEPLATEILHOTO SIHUTEINS Tpaxen?
1) ynanenue npliy U3 NErKUX 2) 3alllUTa OT NATOr€HOB 3) OCYyILIEHHE NOCTYMAIOIIEro BO3ayXa
4) 0060rpeB MOCTYMAIIETO BO3TyXa
14. Kyna nocrynarot yrieBojbl Ipy BCAChIBAHUM B TOHKOM KHUIIIEYHUKE?
1) mum¢pa 2) kpoBb 3) TKaHEBas )KUIAKOCTh 4) MPOCBET KUIICUYHUKA
15. Yto pacnosokeHo B yXe 4eI0BeKa HEMOCPEICTBEHHO 3a 0apabaHHOM mepernoHKon?
1) HakoBanmpHs 2) cimyxoBas TpyOa 3) yauTKA  4) MOJIOTOUYEK
16. I'puOBbI, KaK U pacTCHHS:
1) pactyt B TeueHHE BCEH KU3HU, 2) UMEIOT OTPAaHUYEHHBIN POCT,
3) BcachIBalOT MUTATEIBHBIE BEIIECTBA TIOBEPXHOCTHIO TeNa, 4) MUTAIOTCS TOTOBBIMU OPTaHUYECKHUMHU
BEIIECTBAMH, 5) COJEpIKaT XUTHH B 000JI0YKAX KIETOK, ©6) UMEIOT KJIIETOYHOE CTPOCHHE.
17. Kakue oOBbEKThl HE UMEIOT KJIETOYHOI'O CTPOEHUS?
1) nmu3enTtepuiinas améba 2) Bo30yaurens CIINla 3) Bupyc TabauHON MO3auKu
4) kuiieyHas majgouykA 5) BUOpUOH xoJsiepsl  6) 6akTepuodar
18. Bupycsr:
1) He o0nanar0T cOOCTBEHHBIM OOMEHOM BEIIECTB 2) SBJISIOTCS] BHYTPUKIETOUHBIMH ITapa3uTaMu
3) cIOCOOHBI Pa3MHOKATHCS TOJILKO BHYTPH JKHUBOTHBIX KJIIETOK
4) He coliepKaT HYKJIEMHOBBIX KUCJIOT 5) MOTYT ObITh YHUUTOXKEHBI IPUMEHEHHEM aHTHONOTHKOB
6) HE CITOCOOHBI K CaMOCTOSITEIhHOMY CHHTE3Y OeJKa
19. Kakoii u3 (akTOB CBUACTEIBCTBYET O €AMHCTBE OPraHUIECKOTO MUpa?
1) cX0ICTBO XUMUYECKOTO COCTAaBA KUBBIX U HEKUBBIX TE€J IPUPOIbI
2) KJIETOYHOE CTPOCHHE BCEX OPraHU3MOB
3) HamMuue UCKOmaeMbIX (POpM pacTEeHUHN U )KHBOTHBIX
4) cXO/CTBO B CTPOCHHUU MEXKIY )KUBOTHBIMH U YEJIOBEKOM
20. [Tayk KpecTOBHK OTHOCUTCS K KJIacCy MayKOOOpa3HBIX, TaK KaK y HETO
1) Teno cocTout U3 TPEX OTIENOB: FOJIOBbI, IPYIH U OproIIKa
2) TeJI0 COCTOMT U3 ABYX OTJEINIOB: FOJOBOIPYIH U OpIOILKA
3) Ha roJI0BE HET YCUKOB 4) Ha roJIOBE OJIHA M1apa YCUKOB  5) TPU Mapbl HOI'  6) YeTbIpe Mapbl HOT

Tema: «MeToabl CTPYKTYPHOIH OMOJIOTHID)

I'uapohoOHBIMY COCTUHECHUSIMH SIBIISIOTCS. ..

Kakwue BelecTBa CHHTE3UPYIOTCS B KJICTKAX YEIOBEKA U3 AMUHOKHUCIIOT

depMeHTATUBHYIO (DYHKIIMIO B KJIIETKE BBIIOIHSIIOT

CHHTE3 KaKuX IPOCThIX OPraHUYECKUX BEIECTB B JJA00OPAaTOPUH TIOATBEPINI BO3MOKHOCTD
a6noreHHoro BO3HUKHOBEHMS OEJIKOB

5. Pu6o3a BXOAHUT B COCTaB MOJIEKYI

6. HazoBure Mojexyny, BXOISIIYIO B COCTaB KJIETKM M MMEIOIIYI0 KapOOKCHIIBHYIO U aMUHO —
TPYIIIBI

7.  Bomopoanbie cBsizu Mexay CO — u NH-rpynnamu B Monekyne Oenka MpHAAOT el Gopmy
CIUPAJH, XapaKTePHYIO ISl CTPYKTYPBI

8.  BropuuHnas cTpykTypa Oenka, umeromas GopMy CiupaiTu, YAepKUBACTCS CBSI3SIMHU

9.  OpraHuyeckue BEIIECTBA, YCKOPSIOIIME MPOLIeCCHl 0OMEHa BEIIeCTB, —

10. Monekynsl AT® BBITOTHSIOT B KJIETKE (PYHKIIUIO

11. Kakue cBsI3U ONPEAETAIOT IEPBUUHYIO CTPYKTYPY MOJIEKYN Oenka

12. B kJeTKe JUMU/BI BRITOTHSIOT ()YHKITHIO

13. B kieTkax 4yenoBeKa M KUBOTHBIX B KAUECTBE CTPOUTEIHHOTO MaTepHalia U HCTOYHHUKA YHEPTUH
HCIOJIb3YIOTCS

el A
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14. ®ochomunuapt — 310
15. CkoapKO BOJIOPOAHBIX CBA3EH CBS3BIBAIOT a/ICHUH C TUMHHOM B MoJjekyie JJHK?

Tema: «CpaBHHTeJ’IBHaﬂ XapaKTEPUCTHKA KJIIETOK 3YKApUOT»

Kakas xierka n3o0pakeHa Ha pucynke. Kakue
XapaKTEPUCTUKU XapaKTEPHBI IS 3TON KIETKH
HazoBure opranous! nox mudpamu: 5,7,8,9 10 ux
(GYHKIMH U CTPOEHUE

Tema: «CoBpeMeHHasl cHCTeMAa OPraHU4ecKOIro MHPa»

1. Tlouemy moOHATHS «OOmIas JeTeHepanus» W «OMOJOTHMYECKHH perpeccy» He SBISIIOTCA
ToXAeCTBEHHBIMU? OTBET OOOCHYHTE, OOBSCHUB Kaxkaoe TMoHsATHE. Kakoe U3 ITHX TOHSITHI
MIPUMEHHUMO K ObIubeMy IenHi0? OTBET apryMEeHTUPYHTE.

2. OObsicHUTE, TIOYEMY MEpPexXoj 4YelIOBeKa OT OXOThl M COOMpaTeabCTBA K 3eMJICACIBUYECKOU M
CKOTOBOUYECKOM JIeATEIBHOCTH MPHUBEN K COKPALICHUIO MO0 UCUE3HOBEHUIO MPUPOIHBIX IKOCHCTEM.
[Touemy 3TO CIOCOOCTBOBAJIO POCTY HACEICHHS ?

3. B uém mposiBisieTcst MpUCoco0IEHHOCTh PACTEHUN K )KU3HU B YCIOBUSX TYHIIPBI? YKAXKHUTE YEThIPE
agantanuu. OO0CHYIMTE NX 3HAUYCHUE IS )KU3HU B TYHJPE.

4. Kakue nanoagantanuu copMUpOBaINCh Y IBETKOBBIX pacTeHHi, oouTaromux B Boae? Ilpusenure
HE MEHee YeThIPEX MPU3HAKOB M 000CHYNTE UX aJaNTUBHbIC 3HAYCHHUSL.

5. U3BecTHO, YTO B pa3IMYHBIX MECTaxX IUIAHETHI MPeobIaatoT pa3inyHble OuoreoneHo3bl. OT Kakux
OCHOBHBIX a0MOTHYECKUX (PAKTOPOB 3aBUCUT, KAKOM MMEHHO OMOM ChOpPMUPYETCSI Ha TOM WU UHOM
y4acTtke cymn? OTBET NOSICHUTE.

6. Ha ©OosoTax wacto mpouspactaioT XuuHble pacteHus. OObsICHUTE, UIsI Yero OHH IOENA0T
HacekoMbIx? [Touemy B OOJBIIMHCTBE SKOCUCTEM TaKUE€ PACTEHUS HE BCTPEUArOTCs?

7. Cpeau 0OMTAONINX B MMYCTHIHE SIIEPUI] YACTO BCTPEUAIOTCS MApTeHOTeHeTHYeckue BUAbL. [Ipu aTom
YUCIEHHOCTh TMOMYJISIINI MapTEHONeHEeTUYECKUX BHAOB OOBIYHO B HECKOJBKO pa3 IMPEeBbIIIAET
YHUCIEHHOCTh OOBIYHBIX JABYMOJBIX BHAOB. OObsicHHTEe, B 4YE€M OCOOCHHOCTh Pa3MHOKEHUS
MapTEeHOT€HE30M U MIOUeMY B Pe3ybTaTe HEr0 BOSHUKAET TAKO€ COOTHOIICHHE MEXAY YUCICHHOCTAMU
MOMYJSIIUM  MapTEHOTEHEeTHUECKUX H  OOBIYHBIX BUAOB. IloueMy Takoii cmoco0 MOJIOBOTO
Pa3MHOKEHHsI BCTpeYaeTcs KpaitHe peako?

8. 3BecTHO, YTO IIMTENHHOE BBHIPALIUBAHUE OIHOW M TOW K€ KYIbTYpbl Ha MOJSIX MPHUBOJIUT K
UCTOIIEHUIO TTOUBbL. OOBSICHUTE, KAKUM CIOCOOOM MOXHO BOCCTAHOBUTH TUIOJAOPOIHOCTH MOYBHI €3
WCIIOJIb30BaHUS yIOOPEHHUIA.

9. [loueMy B €CTECTBEHHBIX YCIOBHUSX y OOMTAIOIIUX JIUTEIHHOE BpeMs Ha OJHOM U TOM K€ MecTe
MOMYJISIIIUKA JKUBOTHBIX HE BO3HUKAET MPOOJIEMbl HAKOIUIEHUS OTXOJOB, B OTIMYHME OT dYeloBeKa?
OTBeT NnosiCHUTE.

Tema: «buornyeckue pakTopbn
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1. IloyeMy YHCIEHHOCTh HPOMBICIOBBIX PACTUTEIBHOSIHBIX PBIO MOXET PE3KO COKPATHTHCSA MpU
YHUYTOKCHUHU B BOJIOEME XHUIIHBIX PBIO?

2. Kakue wu3MeHeHus: OMOTHYECKUX (DAaKTOPOB MOTYT NPUBECTH K YBEIHMUEHHIO YHUCICHHOCTH
MOMYJISILIUY CIIU3HS, OOUTAIOUIETO B JIeCy?

3. Uto mpou30iaeT B OMOIIEHO3€e CMEIIAHHOTO JIECa, €CIH U3 HEro UCYE3HYT BCE BUIbI HACEKOMBIX?

4. KakoBbI OCHOBHBIE (haKTOPBI-OTPAaHHYUTEIH U PACTEHUH, IS 5)KHBOTHBIX, MUKPOOPTaHU3MOB?

5. [loyemy CyIIECTBYIOT pEOKHME W HCYE3AIOIIME BHUIBI, €CIM JH0O0H OpraHu3M CIIOCOOCH K
OecnpeeTbHOMY POCTY YHUCIEHHOCTH ?

6. [Touemy cuIbHOE «IIBETEHHE» BOJIBI YACTO MPUBOIUT K 3aMOPY PHIOBI U THOENN qpyrux oouTaremne
BoJ0oeMa’?

7. Kakue opraHm3Mbl C KakKMMH MOTYT B TNPHpPOJE BCTYIUTh B CHMOMO3: M4eia, IMOA0CpE30BUK,
aKTHHHA, 1y0, Oepe3a, pak-OTHIETHHHUK, OCHHA, COWKa, KJIEBEp, IMOJOCHHOBUK, JIUIMA, KIIyOSHHKOBHIE
Oaxkrepun?

8. Ecnit B necy Ha miomaau 1 ra B3BECHUTh OTIEIFHO BCE PACTEHHS, BCEX KUBOTHBIX IO OTIEIHHOCTH
(HaceKOMBIX, 3eMHOBOJHBIX, PENTHIINHA, ITHI , MJICKOIUTAIOMINX), TO MPEJACTABUTEIN KAKOW T'PYIIITBI
CyMMapHO OyJyT CaMBIMH TSKEITBIMU M CAMBIMU JIETKUMU ?

9. Kakue mpeumyIecTBa U HEJOCTATKA UMEIOT aIbTEPHATHBHBIE HCTOYHUKH SHEPTHH — COJHEYHAs,
BETPOBAsI, SHEPTHsI IPHIMBOB U OTJIMBOB, AJIEKTPHUECKAs ?

10. Tloyemy B yepTe ropoja y JAEpPEeBbEB 3a00JIEBAEMOCThH OOJIBINE, a IMPOJIOJHKUTEILHOCTD KHU3HU
MeHbIIe?

11. Hedtp HEepacTBOprMa B BOJie B cnaboTokcuyHa. [lodueMy ke 3arpsisHEHHE BOJT HEDTEPOIyKTaMU
CUMTACTCS OJTHUM M3 CaMBIX OTIACHBIX?

12. B WeM mnpeMMyIIeCTBO 3aMKHYTBIX TEXHOJOTHH TIO0 CPaBHEHHIO C CAMBIMH COBEPIICHHBIMU
OUYHCTHBIMU COOPYKCHUSIMU?

JAeMOHCTPAIIMOHHAS BEPCHUS TECTOBBIX 3aJaHUH

Tema: «MeToabl MOJIEKYJISIPHON U KJIETOYHOH OMOJIOT M)

PaccmoTpute Tabmuiy «MeToabl OMOJOTMYECKHX HCCIEIOBAaHUN» M 3alOJHUTE IMYCTYIO SYEHKY,
BIIMCAB COOTBETCTBYIOIIUNA TEPMHUH.

Meton IIpumenenne MeToaa

Onpez[eneHI/Ie quciia XpoOMOCOM B KaApHUOTHUIIC

PaCHpOCTpaHeHI/Ie IIpHU3HAKa B MIOMYJIALUU

PaCCMOTpI/ITC Ta6J'II/II_[y «Metobl OHOJIOTHYECKUX HUCCIICIOBAHUY W 3alOJIHUTE MyCTYrO
H‘IeﬁKy, BIIMCAaB COOTBGTCTBYIOH_[I/Iﬁ TCPMHH.

Metoa IIpumenenune meroaa

Ce30HHBIC H3MEHEHUS B )KUBOM npupoae

BJIMAHHC YCHOBI/Iﬁ CpCAbl Ha pa3BUTHUC ITPU3HAKOB

PaCCMOTpI/ITC Ta6J'II/II_[y «MeTto bl OMOJIOTUYECKUX HCCIEIOBAaHUI» M 3alOJHUTE MyCcTyro
quﬁKy, BIIMCaB COOTBCTCTBYI-OH_II/Iﬁ TCPMHH.

Metoa IIpumenenue meroaa

SaKOHOMCpHOCTI/I HacCJICAOBaHUA IPU3HAKOB
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I/I36HpaTeHBHOC BBIICJICHHUEC OPraHONUI0B KIICTKU IJIS MMOCICAYIOIICTO U3YUCHUA

Paccmorpure Tabmuiyy «MeToapl OHMOJIOTUYECKUX HCCIEAOBAHUIY M 3allOJIHUTE IYCTYIO
SIYENKY, BIIMCAB COOTBETCTBYIOLLUM TEPMUH.

Metoa IIpuMmenenue Meroaa

I/I3y‘ICHI/I€ CTPOCHHA KIICTOK KOKHIIBI JTyKa

ompeieJieHue ypPOBHS reMOTJIOONHA B KPOBU

Paccmorpure Tabmuiyy «MeTompl CeNeKIMM» ¥ 3aOJHUTE IYCTYIO SYEHKy, BITHCAaB
COOTBETCTBYIOIIHNM TEPMHUH.

Meton IIpumenenue meroaa

3aKpEIUICHUE HACIIEICTBEHHBIX CBOMCTB

BO3I[ei/JICTBH€ Ha CEMCHA MUIICHUIbI pCHTTCHOBCKUMHU JIydaMHU B YCIOBUAX SKCIICPUMEHTA

Tema: «Opranbl. CucreMbl OPraHoB»

1. YcraHoBUTE COOTBETCTBHE MEXAY MPOLIECCAMU MUIIEBAPEHUS U OTAeIaMu
MUIIEBAPUTEITFHOTO KaHajla, B KOTOPBIX OHU MPOoTeKaroT — (1) jkenmynok, (2) ToHKast KUIIKa
160 (3) ToncTas KHIIKa:

A) 06paboTKa MUIIEBOI MacChl KETIbIO

b) BcackiBaHME OCHOBHOM YacTH BOJIbI

B) pacmenienre 6e1Kk0B 1 HEKOTOPHIX BUOB JKHPOB

I') nHTEeHCHBHOE BCachIBaHHE MUTATENbHBIX BEIIECTB BOPCHHKAMU

J1) paciierneHue KIeT4aTKu

E) 3aBepiienue pacuiernieHus 6€IK0B, YriIeBOJOB, KUPOB

3anuiuTe B OTBET LUGPHI, pACHIOJIOKUB UX B MOPSAJIKE, COOTBETCTBYIOIEM OYKBAM:

2. YCcTaHOBHTE COOTBETCTBUE MKy (DYHKIUEH T1a3a U 000JI04YKOM, KOTOpast 3Ty (HYHKIIHIO
BBITIOJTHSIET.

OBOJIOYKMU T'JIA3A OVYHKIHWHU OBOJIOYEK
1) 6enounas A) 3amuTa OT MEXaHUYECKUX U XUMHUUCCKUX MTOBPEKICHHHA
2) cocynucras b) cHabxeHue rirazHoro S0J10Ka KPOBBIO
3) ceryarka B) noruomneHue cBETOBBIX JTydeid

I') yqactue B BocnpusTUH cBeTa
J1) mpeoOpa3oBaHue pa3apakeHus: B HEPBHbIE UMITYJIbChI

3. YCTaHOBHTE COOTBETCTBHE AHAJIN3aTopa C HCKOTOPBIMU €0 CTPYKTYpaMHU.

AHAJIU3ATOP CTPYKTYPBI AHAJIM3ATOPA
1) 3puTenbHbII A) ynutka
2) cnyxoBou b) nakoBanbHs

B) crexnoBuanoe Teno

I') nanouxku
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) xonbouku
E) eBcraxueBa Tpyda

4. YcTaHOBUTE COOTBETCTBUE MEKY OT/EIaMH aHAIU3aTOPa U UX CTPYKTYPAMH.
OTHEJIbI

AHATIBATOPA CTPYKTVYPbI AHAJIM3ATOPA
1) mpoBOAHUKOBBIN A) 3puTenpHas 30Ha KOpbl OOJIBIIMX MOJIYIIapUuil TOJIOBHOTO MO3ra
2) nepudepuyecKkuit B) doTopenentopst
3) LeHTpaIbHBIM B) oGonsiTenbHbIN HEPB

I') cnyxoBast 30Ha KOpbI OOJIBIINX MOTYIIAPHI TOJIOBHOTO MO3Ta
J1) nuueBoii HepB

E) oGoHsATEnBHBIE PELIENITOPHI

3anuiuTe B OTBET HU(PHI, PACHOJIOKUB UX B MOPSAIKE, COOTBETCTBYIOLIEM OYKBAM:

5. YcranoBuTE COOTBETCTBUE MCXKAY 3BHAYCHUEM BUTaAMUHA JJIA OpraHU3Ma 4€JI0BCKa U BUIOM
BUTaMUHA.

3HAUYEHUE BUJ BUTAMUWUHA
A) MOBBIIIAET 3aLIUTHBIE CBOIICTBA OpraHu3Ma 1)A
b) BXoauT B cocTaB 3pUTEIHHOTO MUTMEHTA 2)D
B) npensarcTByeT BOSHHKHOBEHHUIO paxuTa 3)C

I') npensiTcTBYeT KPOBOTOYHBOCTH JECEH
J1) ynydinaer 3peHre B CyMepKax
E) yuacTByeT B 00pa3oBaHNM KOCTHOW TKaHU

6. YcTaHOBHUTE COOTBETCTBUE MCXKAY IPUMEPOM COCANHECHUA KOCTEH U THUIIOM, K KOTOPpOMY OHO
OTHOCHTCHA.

[MPUMEPBI TUITbIl COEJVHEHU S KOCTEN
A) G6enpenHas 1 0oJibiasi 6eprioBasi KOCTH 1) Hemo IBMKHOE
b) moGHast u TeMeHHas KOCTH 2) MOABMKHOE

B) 3aTputouHas ¥ BUCOUHAS KOCTH
I') HYKHSIS 9eTI0CTh U BUCOYHAsT KOCTh
J1) MO3BOHKH KPECTIIOBOT'O OT/CIIA

7. YCcTaHOBHTE COOTBETCTBHE MEXy 3a00J1€BaHUEM M CUCTEMOI OpraHoB, Ul KOTOPOH 3TO 3a-
0oJIeBaHUE XapaKTEPHO.

3ABOJIEBAHUE CUCTEMA OPT'AHOB
A) nieBput 1) cepaeuHo-cocyaucras
b) TyGepkynés 2) npIxaTenabHast

B) runepronus
I') Bapuko3

J1) actma
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E) muokapaur

8. YcraHoBHTE COOTBETCTBHE MEK/Y MPOIIECCAMH MMUIIEBAPCHUS U OpraHaMHu, B KOTOPBIX OHH

IIPOUCXOIAT.
[MPOLIECCHI ITMINEBAPEHUM A MECTO IMTPOTEKAHUA

A) BbIJICIICHHE TIETICHA 1) >xemynox

b) BcackiBaHME aMUHOKHUCIIOT 2) TOHKas KUIIKa

B) okoHuarenpHOE pacienieHue U BCaChblBaHUE JIUITHJIOB
I') Hagaso pacmieruieHus: 6€IKOB
J1) o6paboTka MUIK COTMSTHOM KUCIOTOM

E) oOpaboTka numieBoro KoMKa Keadbio

9. YcraHOBHTE COOTBETCTBHE MEXTy IPOIECCOM MMUIIEBAPEHUS Y YEIOBEKA U OPTaHOM IHIIEBa-
PUTEIBHON CUCTEMBI.

IMMPOLIECC ITMIIIEBAPEHU A OPI'AH
A) OKOHYATENIbHOE PaCIICTVICHNE KUPOB 1) >xemynox
b) nayano nepeBapuBaHus O€NKOB 2) TOHKas KUIIKa
B) pacuenienue kineT4yatku 3) ToscTas KUIIKa

I') B3aumoieiicTBHE MUIIEBON MACCHI C TTOIKETYOYHBIM COKOM

J1) MHTEHCUBHOE BCAChIBAHUE MUTATEIbHBIX BEIIECTB B KPOBb U TUMOY

10. YcraHoBUTE COOTBETCTBHE MEX]TY ITPOIIECCOM MUILEBAPEHUS U MECTOM, B KOTOPOM OH

MIPOUCXOIUT.
MECTO ITPOTEKAHUA
[MPOLECCHI ITMIIIEBAPEHU A ITPOLIECCA
A) OKOHYATeNbHOE BCACHIBAHUE BO/IBI 1) ToncTas Kumka
b) BcackiBaHue I1I0KO3bI B KPOBb 2) TOHKasi KUIIKa

B) okoHYarenbHOE paclieIyieHHE U BCAChIBAHUE JIUTTH]IOB
I') pacmienienue kieT4aTku epMeHTaMu OaKTepUit
J1) BBIBOJ] TOKCHYHBIX BEIICCTB

E) sMynerupoBanue JIUuI0B

Tema: «Pa3apaKuMocThb ¥ peryjisiiusa y OpraHu3mMoB»

1. Haiigure Tpu ommOku B npuBeAEHHOM TekcTe «Kenessl yenoBekay. YKaxuTe HoOMepa
NIPEUI0KEHUH, B KOTOPBIX C/IENaHbl OIIMOKH, HcTipaBbTe UX. JlaiiTe nmpaBuibHy0 GopMyarpoBKy. (1)
Bce xene3sl opraHMsma ueloBeKa JENATCS Ha TPU TPYINIbL: JKEJIe3bl BHEIIHEH, BHYTPEHHEH U
cMmemaHHoi cekperuu. (2) CekpeTbl, oOpa3yrolirecs BO BCEX Kelle3aX BHEIIHEH CeKpeluH, uepes
BBIBOJIHBIE MTPOTOKM MOCTYNAIOT Ha MOBEpXHOCTH Tena. (3) CekpeTsl jken€3 BHYTPEHHEH CEeKpeluu 1o
MPOTOKAM TOCTYNaloT B KpoBb. (4) JKene3bl BHYTpEHHEW CEKpEIMM — AHJIOKPUHHBIE XKeNe3bl —
BBIJICJISIOT OMOJIOTUYECKU aKTUBHBIE PETYISATOPHbIE BElleCTBAa — TOPMOHEI. (5) ['OpMOHBI perynmupyoT
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oOMEH BeIECTB, BIMSAIOT HAa POCT M Pa3BUTHUE OPraHMU3Ma, YYacTBYIOT B PErysiiud pabOThl Bcex
OpPraHoB M CHCTEM OpraHOB, IPOILIECCOB, IMPOTEKAIOIIUX Ha KJIETOYHOM ypoBHeE. (6) ['opmon
MOJDKEITYIOYHOM JKeNle3bl — MHCYJIUH — PEeryaupyer cojepaHue IoKo3bl B kpoBu. (7) ['opmon
LIUTOBUTHON XKeJIe3bl — aJPEHAIMH — Y4alllaeT CEpCUHbIE COKpAIICHHUS.

2. HaiinuTte TpH OIMOKM B MPUBEICHHOM TEKCTE. YKAKUTE HOMEpa MPEATIOKEHUH, B KOTOPBIX
OHM cJenaHbl, ucrpaBbTe MX. (1) DHIOKpUHHBIE >K€l€3bl YYaCTBYIOT B TI'yMOPaJIbHOW peryiasuuu
GbyHKIME opraHu3zMa 4YenoBeka. (2) KIeTKu SHAOKPUHHBIX Kelle3 CHHTE3UPYIOT OHOJIOTHYECKU
aKTHBHBIC BemiecTBa — (epMeHThl. (3) BplensieMble 3THMHU JKelle3aMU BENIECTBAa IOMANAIOT 10
BBIBOJIHBIM IIPOTOKaM HEINOCPEICTBEHHO BO BHYTPEHHUU oprad. (4) DHIOKPHUHHBIE JKEJe3bl BIUSIOT
JpYyr Ha JIpyra, HaxoJsCh B TECHOM B3auMojeucTBUU. (5) [J1aBHBIM OpraHoM 3HIOKPHUHHOM CHUCTEMBI
CILY’)KUT IIUTOBUIHAS JKeJie3a.

Tema: «PazMHOKeHHE M pa3BUTHE PACTEHUIT»

1. Bce npuBe€HHbIE HUKE TEPMUHBI, KDOME JIBYX, UCIIOIb3YIOTCS
JUIsL OIIMCAHUsS II0JIOBOTO PAa3MHOKEHHUS y IIBETKOBBIX DPAaCTCHHH.
Onpenenure 1Ba TEPMHHA, «BBIMAJAIONINE» M3 OOIIEro ClHcKa, U
3anuIIuTe B Ta0NUIly HUQPHI, 0] KOTOPHIMU OHU YKa3aHBbI.

1) IlsibreBast TpyOKa JOCTUTAET 3apOABIIIEBOIO MEIIKA.

2) B omjogoTBOpeHMM YYacTBYIOT BereTaTMBHas KJeTKa U
CIIEpMUM.

3) U3 MarepuHCKHX KIETOK CHOp o0O0Opa3yloTcs MHKPO |
MaKpOCHOPBL.

4) IN'ameTsl — CIIEpPMUH U AULEKIETKH — 00pa3yloTcs B pe3yibTaTe MeH03a MUKPOCIIOP.

5) SliinexneTka OIUIOJAOTBOPSETCS OJHHUM CIIEPMHEM, a JPYrod CIEPMUN OTUIOAOTBOPSET
LEHTPAIBHYIO KIETKY.

2. Ompenenute JBa MPU3HAKA, «BBIMAJAIOMINX» U3 OOILIEro CNHcKa, W 3alUIINTE B OTBET
uudpsl, IO KOTOPHIMU OHU yKa3aHbl. [Ipu moI0BOM pa3MHOKEHUH pacTEHUMN

1) ydacTBYIOT, KaK IMPaBUJIO, IBE 0COOH

2) MOJIOBBIE KIJIETKU 00pa3yroTcs MyTeM MUTO3a

3) raMeThl UMEIOT TarIOUAHBIN HabOp XPOMOCOM

4) TeHOTHI MOTOMKOB SIBJIIETCSI KOIIMEH IeHOTUIIA OJTHOTO U3 POJIUTENEH

5) TEHOTHUIT MOTOMKOB OOBEIUHSCT TEHETHYECKYIO HH(OPMAITHI0 000UX POTUTENICH
3. YcTaHOBHUTE COOTBETCTBUE MEX]y MpHUMEpaMu KJIETOK W THUIAMH JEJCeHHs, B pe3yjbTare
KOTOPBIX 3TH KJIETKH 00pa3yroTcs: K KaXKIOW MO3UIMH, JaHHOW B MEPBOM CTOJOIE, OI0epuTe
COOTBETCTBYIOIIYIO MO3UIINIO U3 BTOPOTO cToIOna. 1) Muto3 2) Mmeiio3
A) criepMaTo30ubl CI0HA
b) rametsl manopoTHHKA OpIIsiKa
B) cnopsi rpuba mykopa
I') cnops! KyKylIKMHA JbHA
J1) BeretatuBHAas U T€HEpATUBHAS KIETKH MBUIBIIBI
E) makpocnops! s010HH

4. YCTaHOBUTE COOTBETCTBUE MEXAY OpraHaMM, pa3BUBAIOLIUMHUCS U3 3apPO/IbIIIEBHIX JUCTKOB
SMOpHOHA XOPAOBBIX, U 3aPOAbIIIEBEIMU JIUCTKAMH U3 KOTOPBIX Pa3BUBAIOTCS JaHHbBIE OPraHbl: K
KaX/0M MO3UIMM, JaHHOW B MEPBOM CTOJIONE, MOJOEpPUTE COOTBETCTBYIOIIYIO MO3HMLHIO U3
BTOPOTO CTOJIOIA

5. Onpeznenure MOCIENOBATENbHOCTh CTaJUil  pa3BUTHS  MANOPOTHUKA, HAYMHAS C
OTIOIOTBOPEHHUS.

1) pa3BuTHe 3apocTKa

2) OIUIOJOTBOpPEHHUE
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3) pasButue ciopoduTa

4) oOpa3oBaHHE apXErOHUEB U AHTCPHU/INCB

5) oOpa3oBaHHNE COPAHTHEB

6) mpopacTaHue CHOPHI

6. becnionoe pa3MHOKEHHE XapaKTePU3YeTCsl TEM, UTO

1) MOTOMCTBO MMEET I'€HbI TOJIHKO MATEPUHCKOTO OpraHu3Ma

2) NOTOMCTBO F€HETUYECKU OTINYAETCS OT POJUTEIHCKOTO OpraHu3Ma

3) B 0Opa3oBaHUM MOTOMCTBA Y4aCTBYET OJIHA 0COOb

4) B IOTOMCTBE MPOUCXOAUT PACUIEINIEHUE PU3HAKOB

5) IOTOMCTBO Pa3BUBAETCS U3 HEOILIOIOTBOPEHHON SUIICKICTKH

6) HOBast 0COOb PA3BUBACTCS M3 COMATHICCKHUX KICTOK

7. ITporiecc OMIOA0TBOPEHUS y IIBETKOBBIX PACTEHHH XapaKTepU3yeTCs

1) oOpa3oBaHMeM LIBETKa

2) CAUsSHUEM CIIEPMUS C NEHTPATBHON KJIETKOU

3) dbopmupoBaHUEM MBLIBIIEBOTO 3€pHA

4) cnusHUEM cepMHUsl U SHLEKIETKI

5) oOpa3zoBaHMEM 3UTOTHI B 3aPO/IBIIIIEBOM MEIIIKE

6) neneHHeM 3UTrOThI MyTEM Meiio3a

8. Bce mpuBenéHHbIC HIDKE TPHU3HAKH, KPOME [BYX, — TalUIOWJHBIC CTaIHHd Pa3BHTHUS
narnopoTHuka. OmnpenenuTe JBa MpHU3HAKA, «BBHIAJAIONINX» U3 OOIIEro CHHCKA, W 3alUIIATE B
OTBET U (]PHI, TTIOJ KOTOPHIMU OHH YKa3aHBbI.

1) cepmato3ona 2) nucThsi 3) cmopa 4) 3urora 5) 3apoCTOK

9. Bce mpuBen¢HHbIC HIDKE MPHU3HAKH, KPOME JIBYX, — TaIUIOMIHBIC CTAJAWH PA3BUTHS MXa.
Onpenenure nBa MpU3HAKA, «BBINAJAIOMINX» U3 OOILIEro CHHMCKA, U 3alUIINTE B OTBET LUGPHI,
MO KOTOPBIMH OHU YKa3aHBbI.

1) cnepmato3ous 2) criopanruéi 3) mucths 4) cropa S) 3urora

Tema: «I'eHOTHNI KAK IEJIOCTHAA CHCTEMA»

1. YcranoBuTe, B KaKoii MoCie0BaTeIbHOCTH 00Pa3yIOTCs CTPYKTYPbI MOJIEKYJIbI O€liKa.

1) nonunenTuaHas UENb

2) kI1yOOK Wiv ri00ysa

3) monunenTuaHas CIIUPab

4) cTpyKTypa U3 HECKOJBKUX CYObeTUHUIL

2. YcTaHOBHTE NOCIEA0BATEIBHOCT MPOIIECCOB MPU OMOCHHTE3€e Oelika B KIIETKE.

1) oOpa3oBaHKe MENTHAHON CBSA3U MEXLy aMUHOKUCIOTAMHU

2) B3aumoeiicteue kogoHa nPHK u antukomona TPHK

3) Beixox TPHK u3 pubocomsr

4) coequnenne nPHK ¢ pubocomoii

5) Beixon uPHK u3 aapa B uuromnnazmy

6) cunrte3 nPHK

3. YcTaHoBHTE NOCIEA0BATEIHHOCTh MPOIECCOB, MPOUCXOISIINUX MPU OUOCHHTE3E OenKa.

1) mpucoenuHEHUE aHTUKOJIOHA K KOJIOHY

2) Beixoa uPHK B nuromnnazmy

3) cunre3 uPHK na JJHK

4) coenunenune uPHK c pudocomoii

5) oTuienyieHue aMUHOKUCIIOTHI B OENKOBYIO IIETh

4. YcTaHOBUTE MPABWIBHYIO MOCIEI0BATENILHOCTh MPOIECCOB OMOCHHTE3a OenKka. 3amuiuTe
B Ta0JIMIly COOTBETCTBYIONIYIO MOCIEI0BATENLHOCTD U(DP.

1) mpucoenvHeHne aMHHOKHUCIIOTHI K TIEITUTY

2) cunre3 u”PHK na JJHK
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3) y3HaBaHHE KOJOHOM aHTHUKOJOHA

4) oovenunenue nPHK ¢ pubocomoii

5) Beixox nPHK B nutonnasmy

5. YcTaHOBUTE MNPaBUIBHYIO I10CJIEI0BATENBHOCTh PEAKLMM, MPOUCXOJSAIIMX B Ipoliecce
OnocuHTe3a OeTKOB. 3aMUIINTE B TAOIUILy COOTBETCTBYIOIIYIO MTOCIIEIOBATEILHOCTD ITUG.

1) packpyuuBanue moiiekyinsl JJHK

2) oovenuaenune nPHK ¢ pubocomoii

3) npucoenunenue neppoit TPHK c onpenenénnoit aMMHOKUCIOTOMN

4) Beixon uPHK B nuromiazmy

5) mocTeneHHoe HapaluBaHUE MOJIMIIEITUIHON LIETH

6) cunrte3 uPHK na oxnoit u3 neneit JJHK

6. YcraHOBHTE MOCIIEAOBATEIFHOCTh IPOIECCOB, IMPOUCXOMIINX TpPH CHHTE3e Oenka y
JYKapHoT. 3alUIIUTe B TAOJUIy COOTBETCTBYIOIIYIO MOCIEA0BATEIHHOCTD LIUD.

1) nospesanue PHK B aape

2) npucoeaunenue pudocomsl k PHK

3) oOpa3zoBaHue MOJUTIENITHIA

4) cunrte3 PHK

5) tpancnopt PHK B nuromnasmy

7. YcTaHOBHUTE TOCIENI0BATENBHOCTh MPOLIECCOB OMOCHHTE3a Oenka. 3anmuuiure B TaOIUILy
COOTBETCTBYIOILYIO MOCIEA0BATEIBHOCTD LIUMD.

1) nocrynnenue u-PHK B akTuBHBII IeHTp puOOCOMBI

2) Bxon cron-koaoHa U-PHK B akTuBHBIN 1IEeHTp prOOCOMBI

3) cunte3 u-PHK na marpune JIHK

4) pacro3HaBaHu€ KOJOHOM aHTHUKOJOHA

5) obOpa3zoBaHME MENTHIHBIX CBSI3EH

8. YcraHoBuTe nocnea0BaTeIbHOCTh IPOLECCOB, MPOUCXOISAIINX IPU CUHTE3E OelKa.

3anumuTe B TaOJIUIY COOTBETCTBYIOUIYIO MOCIEI0BATENLHOCTD LUDP.

1) Bxoxaenue B pubocomy BTopoii TPHK

2) npucoenunenue nepsoi TPHK

3) oOpa3zoBaHHE MENTHIHON CBSI3U

4) npukperenue pudbocomsl kK ”PHK

5) caBur pubOCOMBI Ha OJIUH TPUILIET

9. YcranoBuTe mOCIEI0BAaTENBHOCTh MPOILIECCOB, MPUBOASIIUX MpH oOpazoBanuu UPHK y
AYKapuoOT. 3anuIIuTe B TAOIHUIy COOTBETCTBYIOUIYIO MOCIEA0BATEIHHOCTH HU(P.

1) pacruteranne neneit JJHK

2) cospeBanne MPHK

3) npukperuienne PHK-nonumepassl k reny

4) Boixoa PHK u3 siapa KIeTKu B HUTOILIA3My

5) cuntes nmpe-MPHK

10. YcraHoBuTE MOCIEA0BATEIHHOCTh EPEUNCICHHBIX POIIECCOB OMOCHHTE3a OernKa.

3anuimuTe B TaOJIUIy COOTBETCTBYIONIYIO MOCIEI0BATENLHOCTD LU(DP.

1) mocrynnenue u-PHK B akTUBHBIH 11eHTp puOOCOMBI

2) BxoJ ctomn-koaoHa U-PHK B akTUBHBIN 1IEHTp prOOCOMBI

3) cunre3 u-PHK na marpune /JHK

4) pacrno3HaBaHUE KOJJOHOM aHTHKOJOHA

5) oOpa3oBaHKe MENTHIHBIX CBS3EH

Tema: «MegUIIHHCKHE OUOTEXHOJOT MU »

1. BoiOepuTe 1Ba BepHbIX 0TBeTa. MeToAbl OMOTEXHOJIOTHH MO3BOJISIOT
1) U3y4uTh MpeBpaleHue BEMECTB B MPOIIECCE KUZHEACITEIbHOCTH OPraHu3MOB
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2) NOJIyYUTh PACTEHUS C TEHETUUYECKU U3MEHEHHBIMU MPU3HAKAMU

3) oOHapyXHUTh U3MEHEHHSI, BOSHHUKILINE B OPraHU3Me B pe3yJbTaTe OHTOTEHE3a

4) U3y4uTh MUKPOCKOIIMUECKUE CTPYKTYPBI KJIETOK

5) U3MEHHUTH HACJIEICTBEHHOCTh MUKPOOPIraHU3MOB IIyTEM KIETOYHOW MHXKEHEPUU

2. BriOepuTe 1Ba BepHBIX pe3y/bTaTa U3 NATH U 3anMIINTe HUGPbI, 10 KOTOPLIMH OHH
yka3aHbl. Bkiiax 0MOTeXHO0J10rMU B MEeULIMHY COCTOUT B

1) ucroJIb30BaHUU XUMHUYECKOTO CUHTE3a JUIsl ITOJTyUY€HUs JIEKapCTBEHHBIX IIPENapaToB

2) co3aHuM JeueOHBIX CBIBOPOTOK Ha OCHOBE IJIa3Mbl KPOBM HMMYHHU3HPOBAHHBIX JKUBOTHBIX
3) cuHTE3€ TOPMOHOB UY€JIOBEKA B OaKTepUaTbHBIX KJIETKaX

4) “3y4eHHUHU POJIOCIOBHBIX YEJIOBEKA JUIs BHISBICHUS HACIIECTBEHHBIX 3a00JI€BaHUM

5) KyJpTUBHPOBaHUM LITAMMOB OaKTEpUl U TPUOKOB ISl MPOU3BO/ICTBA AHTUOMOTUKOB B
MIPOMBIIIJIEHHBIX MaciTabax

3. Huzke npuBe/ieH nepevyeHb MeTO/I0B HcciieioBaHus. Bece onu, kpome aByX,
HCIOJIL3YI0OTCSl B OMoTexHoJiorun. Haiiinre 1Ba MeToa, «BbINaAa0IIUX» U3 001IEro psaa,
U 3anuIMTe HMQPbI, N0 KOTOPLIMHM OHHM YKA3aHBbI.

1) MeTo1 peKOMOMHAHTHBIX MJIA3MUJ]

2) comaThueckas ruopuan3anus

3) BbIpalIMBaHUE KJIETOK U TKaHEH Ha MUTaTEeNIbHBIX cpeaax

4) MexXBUIOBasi TMOpUAN3ALUS paCTEHUI

5) ucnbITaHUE IPOU3BOAUTENS 110 IOTOMCTBY

4. Bce npuBeI¢HHbIC HUKE XaPAKTEPUCTHKHU, KPOMe JIBYX, HCIOJIb3YIOT JAJIl ONIMCAHUA
MeTOo/10B OuoTexHooruu. Onpeaenure ABe XapaKTEPUCTHKH, «BbINAJAI0MIME» U3 001Iero
CIHMCKA, M 3aNUIINTE HU(PPBHI, 101 KOTOPHIMHU OHH YKa3aHbI.

1) sKCIIEpUMEHTHI C U30JIMPOBAHHBIMU KIIETKaMU

2) mepeHoc TeHOB OT OJIHOTO OPraHu3Ma K IpyroMy

3) BbIpanIMBaHUE KIETOK U TKaHEH Ha MUTATENbHBIX Cpeaax

4) monmy4eHue TeTePO3UCHBIX PACTCHUM

5) ucnblTaHUE IPOU3BOAUTENS 110 TIOTOMCTBY

5. Bce npuBeéHHbIE HUKE METO/IbI, KPOMe JIBYX, OTHOCAT K MeT0JAaM OHOTEeXHOJIOTUH.
Omnpenesnre 1Ba MeTOAA, «BHINAJAKIIUX» U3 00LIEr0 CIMCKA, H 3aNMIIATE B Ta0JIMIY
M dpbl, M0 KOTOPHIMU OHHM YKA3aHBI.

1) co3ganue reHHO-UH)KEHEPHBIX KOHCTPYKLIUN

2) u3y4eHue poI0CIOBHON MOPOAUCTHIX COOAK

3) npoBeAcHUE NOJMMEPA3HON IIEMTHON peaKIuu

4) rubpuan3anus KJIeTOK B KyJIbType

5) onieHka GMOpa3zHOOOPA3Us IKOCHCTEMBI

6. Kakue U3 nepeyncjaieHHbIX HUKe METOA0B HCIOJIb3YIOTCHA B OHOTEeXHOI0TUH ?
1) BeIpanuBaHue KyibTyp KIETOK

2) noyiyueHue reTepo3uCHOro NOTOMCTBA

3) aHanu3upyolee CKpeIuBaHue caMIIOB APO30(HIT

4) BcrpauBanue rexa uenoseka B JJHK Gakrepun

5) nmepecajka siyiep KJIeToK SMOPHOHOB

6) oTOOp MPOU3BOIUTENS IO TIOTOMCTBY

Tema: «BugooOpa3oBanue Kak pe3yibTaT MEKPOIBOJIONNH. CBA3b MUKPOIBOJIIONHMHA
1 MHUAEMHOJIOTHH»

1. YcTaHOBHTE COOTBETCTBUE MEKIY XapaKTEPUCTUKOM 3BOJIFOLIMOHHOIO NPOLIEcca U YPOBHEM
IBOJIIOLIMH, HA KOTOPOM OH IIPOUCXOJUT: 1) MUKPO3BOJIIOLUOHHBIM, 2) MaKPOABOJIIOLIUOHHBIN.
3anummre 1U@ps! 1 1 2 B IpaBUIBHOM MOPSIKE.
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A) bopmupyroTcst HOBbIE BUIBI

B) dopmupyroTcs HaABUAOBbIE TAKCOHBI

B) usmensiercs reHopoH1 NOMYIISIIUN

I') mporpecc nocturaercs nyreM uanoaaanTalui

J1) mporpecc gocTHraeTcs myreM apoMop(o30B WK JAeTeHepaluu

2. YcTaHOBUTE COOTBETCTBUE MEX]y XapaKTEPUCTHKOM Mpoliecca U ero Bujaom: 1)
MHUKPOIBOJIIONHUS, 2) MAaKPOIBOIIONHS. 3anumuTe nudpsl 1 u 2 B MOpSAKE, COOTBETCTBYIOIIEM
OyKBam.

A) Ilpoucxoaut BHYTpH BUAA.

b) Pesynbrarom sBisieTcst 0Opa3oBaHuE HOBBIX TAKCOHOB.

B) [IpuBoIuT K Ka4ECTBEHHO HOBOMY YPOBHIO OpraHU3alliu 0COOEH.

I') Pesynbrarom siBisieTcsl penpoAyKTUBHAS U30JISAIMS U BUI000pa30BaHUE.

J1) HaunnHaercs ¢ quBepreHIMU MPU3HAKOB y 0COOEH MOMmyIsaIum.

3. [Ilpouumtaiite Tekct. BblOepuTe TpuU TpeNIOKEHUS, B KOTOPBIX JaHbl OINUCAHUS
9KOJIOTMYECKOT0 BUJ000pa30BaHusl.

(1) BunoobpazoBaHue MOXKET MPOUCXOAWTH B MpEeiIax OJHOTO HEMPEPHIBHOTO apeaya, eCciu
OpraHu3Mbl OOMTAIOT B pPa3HBIX JKoJornmueckux Humax. (2) [lpuunnamu BUA00Opa3oBaHUS
CIIy’)KaT HECOBIAJIEHUE CPOKOB DPA3MHOXKEHHSI y OpPraHM3MOB, IEPEX0] Ha HOBble Kopma. (3)
[Tpumepom Bu000pa3oBaHus CIYKHUT (OPMHUPOBAHHUE IBYX TOJBHAOB IMOTPEMKa OOJBIIOTO,
MIPOM3pacTarOINX Ha oJHOM Jyry. (4) IIpocTpaHcTBeHHas M30JALUS TPYII OPraHU3MOB MOKET
MPOUCXOAUTh TIPH PACHIUPEHUH apeaja ¥ TOINajaHWuu TOMYJISIIMA B HOBBIE ycioBus. (5) B
pe3ynbTaTe amamnTtanuii 00pa3oBaMCh FOKHOA3MATCKUN M €BPOA3WaTCKHUM TMOJABUILI OOJBIION
cuHuipl. (6) B pesynpraTe H30ISUUMH  CHOPMUPOBAIUCH DSHIAECMHYHBIE OCTPOBHBIE BHJIbI
KUBOTHBIX.

4. IlpounTaiiTe TekcT. BriOepuTe MpeayiokeHus, B KOTOPBIX JIaHbl OTTUCAHUS TeorpaduIecKoro
BupooOpazoBanus. (1) Apean Buzma KpaiiHe penko OBIBACT OJHOPOJHBIM: KaK MPaBWIIO, OH
XapaKTepHU3yeTcsl pa3auIHbIMU MecTaMu oouTanus. (2) Ha ["ananarocckux ocrpoBax Y. [lapBun
HaIiesn Hurjae OoJbllle HEe BCTpeYarolrecs BUABI SIIEPHIl, Yeperax U MTULl, KOTOpble OIU3KHU K
1okHoamepukanckuM BuaaM. (3) Ilpu oOpasoBanuu bepuHrora mnposuBa eBpa3uiickue u
aMepUKaHCKHe TOMyJsuud 00OpOB MpPEBpaTHIIUCh B OTAENbHbIE BUABL. (4) DBOIIONUS BUIOB
MPOJIOJKACTCS. U B HACTOSIIIEE BpEMs, U3MEHEHHE BUIOB MOXKHO HAONIOJaTh Ha MPOTSHKEHUU
XKU3HU onHOro uesoBeka. (5) PoacrBennbie Buubsl Yaiika cepeOpucTtas M KIyHIa-XOXOTYHBS
chopMUpOBAIUCH B pe3ylibTaTe pacliupeHust apeana ucxonHoro suna. (6) B ozepe Cepan
oOHapyKeHbI pa3Hble MOMYIAIUU (HOPETH, pa3INyaoLIUecs CpPOKaMU HepecTa.

Tema: «HenoBeueckne pacbl. MexkIUCHNIINHAPHBIE METOAbI AHTPOIOJIOTHH»

1. Pacu3Mm cuMTaeTcs aHTUHAYYHON TEOpHUEH, TaK KaK €ro CTOPOHHUKHU
1) npu3HaIOT OMOJIOTHYECKYIO PABHOIICHHOCTh Pac
2) OTBEpraroT MpOIECC IBOIIOINH YEIOBEKa
3) OTBepraroT poJib COMATBHBIX (PAKTOPOB aHTPOIIOTEHE3a
4) OTPHUIIAIOT €AMHCTBO YEJIOBEUECKUX pac
2. OcTaToOK TPETHEro BeKa B YIIIy ria3a 4eloBeKa — MpUuMep
1) pynumenra
2) aHaJOTHYHOTO OpraHa
3) aTtaBu3Ma
4) rOMOJIOTHYHOTO OpraHa
3. OO0mIecTBeHHBIN 00pa3 KU3HU MPEIKOB YETOBEKA CIIOCOOCTBOBAI
1) mosBICHUIO MPSAMOXOXKICHUS
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2) hopmupoBanuio S-00pa3HbIX U3rHOOB MO3BOHOYHUKA
3) NOSIBIIEHHUIO peun
4) 0cBOOOXKICHUIO PYKU
4. K coumanbHbIM (pakTOpam, WIrpalolIMM CYIIECTBEHHYIO pOJIb B OBOJIOINUH IPEIKOB
COBPEMEHHOTO YeJIOBEKa, OTHOCUTCS
1) HacneacTBEHHAs U3MEHYUBOCTh
2) 6opnba 3a CyIIecTBOBaHUE
3) ecTecTBEHHbIN 0TOOP
4) uneHopasenbHas peyb
5. [lox BnusHueM Kakux (HAKTOPOB IMPOUCXOAMIIA SBOJIIOLMS TPEAKOB COBPEMEHHOIO
9eJoBeKa
1) ToJIbKO OMOJIOrMYECKUX
2) TOJBKO COIMAIIBHBIX
3) conuanbHBIX U OMOJIOTUUECKHIX
4) aOUOTUYECKUX 1 OMOTUUYECKUX
6. K conmansHbeiM (hakTopam aHTPOTIOT€HE3a OTHOCST
1) mpsiMOXOXKIeHHE
2) mosiBJICHUE peun
3) MyTalMOHHBIN TpoOIIECC
4) 60pp0Yy 3a CyIIeCTBOBaHHE
7. [losiBNeHMe KakoTo MPH3HAKA Y YeJIOBEKA OTHOCST K aTaBU3MaM
1) anmenaukca
2) MeCTUNaIoi KOHEYHOCTH
3) MHOTOCOCKOBOCTH
4) nuddepenmnuarum 3y00B
8. K conmaibHpIM (hakTOpaM 3BOJTIOIUN YEJIOBEKA OTHOCST
1) ©3MEHYUBOCTH
2) TpyIOBYIO ACSTEIHHOCTD
3) 6opr0y 3a cyliecTBOBaHUE
4) HaceICTBEHHOCTD
9. K pyaumeHTapHBIM Opranam 4ejoBeKa OTHOCST
1) tpaxee 2) komuuk 3) gomaTky 4) yiiHble PaKOBHUHBI
10. K mpeakam yenoBeka HE oTHOCHTCS
1) ru66on 2) nmurekanTpon 3) KpoMaHbOHEI[ 4) HeaHAepTasel]

Tema: «YpoOo3kocucreMbl. IJKOMOHUTOPHHI»

1. Haiigute Tpu ommbOku B mpuBeaéHHOM TekcTe «lluimieBbie Hemm». YKaXHTe HOMepa
MpeI0KEHUH, B KOTOPBIX CAeTaHbl OMUOKU, UCTIPABbTE UX.

(1) ArposkocucteMbl M TOPOACKHE YpOOIKOCHCTEMBI OTHOCSAT K aHTPONOTEHHBIM
IKOCUCTEMAaM, CTPYKTypa KOTOPBIX CO3MAETCs, MOICPKUBACTCS U KOHTPOIHPYETCS YETOBEKOM
B CBOMX HHTepecaX. (2) ArposkocucTeMa XapaKTepH3yeTCs BBICOKHMH MPOIYKTHUBHOCTHIO U
camoperymsanuei. (3) Kak u B mpupoaHO# 3KocHcTEME, B arpOIKOCUCTEME UCTIONB3YETCS TOIBKO
SHEprus coJyiHeuHoro cBera. (4) BumoBoe pa3HoOOpazue arposKOCHCTEM HEBEIHKO, 4YacTo
npeoOnagaeT MOHOKYNIbTypa. (5) B aHTpOMOTeHHBIX HSKOCHCTEMaX KOHCYMEHTOM SIBIISETCS
TOJIBKO YEJIOBEK, TaK KaK BbIOMpaeT BCIO MPOIYyKIUIO arporieHo3a. (6) KpyroBopor BeiecTB B
TakoW DHKOCHCTeME HecOaTaHCHUPOBAaHHBINM, TaK KaK CHID)KAETCS BO3BpAT OPraHUYECKUX U
MUHEpaJbHBIX BeliecTB B mouBy. (7) B ypOoskocucTeMy, MOMUMO MPUPOTHBIX KOMIIOHEHTOB,
BXOJIMT CO3/IaHHAsI YEIOBEKOM 0cobasi cpesia — TeXxHocdepa.

2. Haiinure Tpu OmMOKH B MPUBEAEHHOM TEKCTE «AHTPOTIOTCHHBIE YKOCHUCTEMBD). YKaKUTE
HOMepa TMPeaIoKEHHH, B KOTOPHIX CAeTaHbl OMUOKHU, UcTpaBbTe UX. . (1) ArposkocucTeMbl U
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TOpoACKHe ypOOIKOCHUCTEMBI OTHOCST K AHTPOIIOTEHHBIM 3KOCHCTEMaM, CTPYKTypa KOTOPBIX
co3MaéTcsl, TMOJJICPKUBACTCSI W KOHTPOJIMPYETCS YEJIOBEKOM B CBOMX UHTepecax. (2)
ArposkocucTeMa XapaKTepU3yeTcsl BBICOKMMHU IPOTyKTUBHOCTBIO U camoperyisinuei. (3) Kak u
B MIPUPOJTHON SKOCHUCTEME, B arpOIKOCUCTEME HCIIOJIb3YETCS TOJIBKO SHEPTHUS COJTHEYHOTO CBETA.
(4) BunmoBoe pazHooOpa3ue arpodKOCUCTEM HEBEIIMKO, 9acTo MpeobdaasaeT MOHOKYIbTypa. (5) B
AQHTPOTIOTEHHBIX YKOCUCTEMAaX KOHCYMEHTOM SIBIISICTCS TOJIBKO YEJIOBEK, TaK KaK BHIOMPAET BCIO
MPOAYKIIMIO arpoiieHo3a. (6) KpyroBopoT BeliecTB B TaKO# dKOcCHCTEME HecOaTaHCUPOBAHHBIN,
TaK Kak CHIDKAeTCS BO3BpAaT OPraHMYECKHMX M MHUHEpalIbHBIX BemecTB B mouBy. (7) B
ypOOdIKOCHCTEMY, TOMHMO TPUPOJHBIX KOMIIOHEHTOB, BXOJHUT CO3JaHHAs YEIOBEKOM OCO0ast
cpena — TexHocdepa.

3. Haiinure Tpu omIMOKU B TEKCTE «ATpOLIEHO3b. YKaKUTE HOMEPA MPEUI0KEHUN, B KOTOPBIX
caenanbl omuOku, wucrpaBbTe uX. (1) Oxocucremsl, chopMHpOBaHHBIE B peE3yJbTaTe
XO3SIICTBEHHOW J1€ATENbHOCTH YEJOBEKa, Ha3bIBAIOTCS arpolieHozaMu. (2) B Hux oburaror
pasHble OpraHW3Mbl — TIPOM3BOJUTEIN OPraHMYECKOTO BEIIECTBA, €ro TOTPEOHTENH W
paspymurtenu. (3) st arporieHO30B XapakTepHO OOJBIIIOE pa3HOOOpa3ue BUIOB MPOIYIIEHTOB.
(4) B arporieHose poib peaylieHTa BBIMOJTHSIET YeaoBeK. (5) UenoBek M3bIMaAeT M3 arpoleHo3a
OCHOBHYIO MAacCy OpraHHYeCKUX BemlecTB. (6) B arporieHo3e neiCTBYeT TOJBKO €CTECTBEHHBIM
otoop. (7) Hapsany ¢ comHe4yHOW »HEprued B arpOCHCTEMax HCIOJB3YETCS TOTIOJTHUTEIbHbIE
WCTOYHHUKH SHEPTHH.

Tema: «PanuoHaIbHOE NPHPOAONIOIB30BAHUE U YCTOHYNBOE PA3BUTHE»

UTto ©3 mNepedyucIeHHOro SBJSETCS MNpUMEpaMH PalUOHAIBHOTO MPUPOIONONIb30BAHUS?
3anumute HUQPbI, M0 KOTOPHIMH YKa3aHbl PUMEPHI PALlMOHAIIBHOTO MPUPOOIOIb30BAHMUSL.

1) ocymenue 60JIOT B BEPXOBBIX PEK

2) UCHOJB30BaHUE OTXOJI0OB MUIIEBOI MPOMBIIIEHHOCTH IS OJy4YeHUs] OMOTOIIINBA

3) pekynbTHUBaLMs OTBAJIOB TOPHBIX MOPO

4) ucnoap30BaHUE MOMYTHOTO HEPTSIHOTO ra3a AJs MOJYYeHHs 3JIEKTPOIHEPTUU

5) BeIpyOKa jieca 1mo 6eperam pek

Kakne u3 crnenyromux BbICKa3bIBaHUM BepHbI? 3anmumunte HUQpbl, M0J KOTOPHIMH yKa3aHbI
3TH BBICKA3bIBAHUS.

1) Pabota ADC sBisieTcs OJHOM M3 OCHOBHBIX NMPHYMH 3arps3HEHUs aTMochepbl BpeIHBIMU
COEJIMHEHUSIMU CEPBI.

2) OgHOM W3 OCHOBHBIX IMPUYMH 3aCOJICHHS 3€MENlb CEIbCKOXO3SMCTBEHHOTO Ha3HAUYECHUS
SIBJIIETCS XO3S5IIICTBEHHAs ESTENIbHOCTh YEIOBEKA.

3) IlpumepoM HepalMOHAIBLHOTO MPUPOJOTOIB30BAHMS  SBISETCS pachamika KpyThIX
CKJIOHOB.

4) IlpumepoM palMOHAIBHOTO MPUPOJOINOIB30BAHUS  SBISIETCS CXKUTAHHME TOIMYTHOTO
HedTsiHOTO rasza B dakenax B MecTax 100bIYM HEDTH.

5) IlpumepoM HepaUMOHANBFHOTO MPHUPOJOTIONH30BAHUS  SIBISIETCI COPOC B BOAOEMBI
HEOYHUIIICHHBIX CTOUHBIX BOJI.

UTo U3 MepeynciIeHHOro SBISIETCA IPUMEPOM HEPAIIMOHAIBHOTO TPUPOIOTIONB30BAHUS?

1) BeIpyOKa A€pEBHEB B BEPXOBBSIX MAJBIX PEK

2) MOIIeBOM CILIaB Jieca Mo peKaM

3) pacumcTKa pycen MallbIX peK

4) xamnenbHBINA MOJUB PACTEHUH Ha MOJIAX

5) o3eneHEHHE TEPPUKOHOB

UTo U3 MepEeyncIeHHOTO SBISIETCS IPUMEPOM HEPAIIMOHAIBHOTO TPUPOIOTIONB30BAHUS 7

1) pexynbTUBAIKS 3€MeNb B MECTaX JOOBIUM MOJE3HBIX UCKOTIAEMBIX

2) TeppacupOBaHUE CKIOHOB MPHU UX CEIbCKOXO03SHUCTBEHHOM HCIOE30BaHUU
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3) BBIpyOKa JEpPEBHEB B BEPXOBBAX MAJIBIX PEK

4) cxuraHue MOMyTHOTO MPUPOIHOTO Ta3a B (hakenax rnpu HepTeno0brue

5) MoJieBO# CILIaB Jieca

UYTO U3 NEepEeUnCIEHHOr0 SBJISIETCSA IPUMEPOM PALIMOHAIBHOIO IPUPOIOTIOIB30BAHUS?

1) BripyOka jecoB Ha TOPHBIX CKIOHAX.

2) HenosHast OYMCTKA CTOKOB BOJIOEMKUX MPOU3BOJCTB.

3) PexynpTuBaius 3eMeiib Ha MECTE KapbePOB, B KOTOPBIX BEJACh 100bIYa KAMEHHOT'O YIJIS.

4) Vcrionp30BaHME  PE3MHOBOM  KpOIIKM, TMOJYYEHHOW TpH  mepepaboTKe  CTapbix
aBTOMOOWJIBHBIX IIIWH, TP CO3/IaHUH JOPOKHBIX TOKPHITHH.

5) Ucnonb3oBaHue OTXOJOB JIECHOM HPOMBILIJIEHHOCTH JJsi IPOU3BOJCTBA TOIUIMBHBIX
neJier.

2. OueHoYHBbIE CPEACTBA JAJIH MPOMEKYTOUHON ATTEeCTAIIMH 00Y4aIOIIMXCS
[IpomexyTouHas aTTecTanus OCyIIecTBIsAETCS (OpME TeCTUPOBAHUSA

Dono oyeHouHvIX CPeOCma 07151 NPOBEOECHUA NPOMENHCYMOYHOU AMmMeCmayuu

1. B nosoBoii kneTke ropwiisl 24 xpoMocombl. Kakoit HabOp XpoMOCOM UMEIOT KJIETKH KOXKHU
9TOTO Opranu3ma? B oTBeTe 3anmnummTe TOJIBKO KOJTUYECTBO XPOMOCOM.

2. CKOJBKO HYKJIEOTHIOB COCTABIIIOT aHTUKOAOH 1ieHTpanbHOU netinu TPHK? B oTeeTe 3anummTe
JHCIIO.
3. CKOJIBKO OBOTHJI H MOJIIPHBIX TEJICI] 00pa3yeTcs B pe3yJbTaTe OBOI'eHEe3a U3 TPeX AUILIONIHBIX

MEPBUYHBIX MOJIOBBIX KJIETOK? B 0TBETE 3anmuinTe noaps/l 1Ba COOTBETCTBYIOIIMX YUCTIA: YUCIIO
OBOTH/I, 3aT€M YHUCJIO MOJIAPHBIX TEJEIl.

4.  Opna w3 ueneit [JHK nmeer monekynsapuyto maccy 62 100. Onpenenure maccy 6emnka,
3akoAupoBaHHOrO B manHoi Mosekyne JJHK. B oTBeTe 3anummTe TOJbKO COOTBETCTBYIOIIEE YUCIIO.
5. B JIHK Ha #0J110 HyKJI€OTU0B ¢ TYaHUHOM U LIUTO3UHOM IipuxoauTtcs 36 %. Onpenenure
MPOLEHTHOE COJIEPKAHUE HYKJICOTUIOB C aICHUHOM, BXOJISAIIIUX B COCTaB MOJIEKYJbl. B oTBeTe
3alUIINATE TOJIBKO COOTBETCTBYIOIIEE YHUCIIO.

6.  VYuacrok asynenouyeunoit monekynsl JJHK comepxur 240 HykieoTn 108, 67 U3 KOTOPHIX B
Ka4yeCTBE a30TUCTOI0 OCHOBAHUS UMEIOT aJicHUuH. OnpeaenuTe KOJIMYeCTBO HyKJICOTUIOB €
LIUTO3MHOM, BXOJISIIIUX B COCTAB MOJIEKYJIbl. B OTBETE 3aMIINTE TOJIBKO COOTBETCTBYIOIIEE YHCIIO.
7.  Yuacrok asyuenodeyHoit Mosekynbl JJHK conepxut 240 HykineoTunoB, 67 U3 KOTOPHIX B
Ka4yeCcTBE a30TUCTOI0 OCHOBaHUS UMEIOT aieHUH. OnpeaennTe KOJIMUYeCTBO BOJIOPOIHBIX CBs3Uil B
Z[AHHOI71 IEIIN /IHK, BXOAAIIMX B COCTaB MOJIEKYJbl. B 0TBETE 3anMumTe TOJIbKO
COOTBETCTBYIOIIEE YUCIIO.

8.  CKOJBbKO BUTKOB UMEET y4acToK JABoMHOM cnimpanu JIHK, KoHTpompyromuii CHHTE3 Oelka ¢
MosekyisspHoi Maccoit 2000, ecnn Ha oquH BuToK cnupanu JHK npuxoaurces 10 nykieotnnos? B
OTBETE 3aMUILIUTE TOJIBKO COOTBETCTBYIOIIEE YUCTIO.

9.  VYcraHOBUTE COOTBETCTBHE

10. 1) mepoxoBaTas dHIOIIa3MAaTUYECKas CETh  2) KoMmIuieke ['ombmku

A) oOpasyeT n11u30coMbl  b) enuT KIeTKY Ha CEeKLIUU, TJIe TPOUCXOASIT Pa3INuHble XUMHUECKHE
peakiuu  B) yyacTByeT B MOCTPOCHUU KIETOYHOU CTEHKU

I') cocTouT U3 CTONKHU TIOCKUX IUCTEPH U OTIEISIFOIIMXCS OT HUX MY3BIPHKOB

J1) yuacTByeT B cuHTe3€ Oelka

E) oGecrieunBaeT TpaHCHIOPT BEIIECTB MO TPYOOUKaM U IHCTEPHAM

11. VYcraHoBuTe COOTBETCTBHE 1) ayKapuoTHYecKasl 2) MPOKapUOTHUECKas

A) OTCYTCTBYIOT MUTOXOHJpUH b) mpucyrcTByet saapo B) umeer anmapat ['osbmxu

I') umeet nmuzocombr  [) umerorcs me3ocombl  E) nmeercs onHa konbueBast JJHK
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14. YcranoBuTe COOTBETCTBHE 1) pacTUTENIbHAS KJIETKA BBICIIMX PACTEHUN 2) )KMBOTHAs KJIETKa
A) umeer mnactuapl  b) UMeeT KIE€TOYHBIA LEHTP

B) He uMmeeT 1euton03HON KIETOYHOM cTeHKH [) nMeeT kpaxmanbHble 3epHa [I) ciocoOHa K
(darouuTosy

E) conepuT KpynHble BaKyoJIH C KIETOYHBIM COKOM

15. YcranoBute cooTBeTCTBUE 1) SHEPreTUUYECKUN 2) MIACTUYECKUN

A) aHeprusi 0cBOOOKIaeTCs U 3amacaercs B Mosiekysax AT® B) mpoucxoaut B JiM30comax,
MUTOXOHAPHSX, IIUTOIJIa3Me B) oprannyeckue BemecTBa CHHTE3UpYIOTest ') oprannyeckue
BEIIECTBA PACHICTIISIOTCS

J1) mpoucxoaut Ha pubocomax u B xsopormiactax E) pacxomyercs sHeprus, 3akit0ouéHHas B
MoJiekynax AT®

16. Ycranosute coorBerctBue YPOBEHb OPTTAHU3AILIMUN BEJIKA

1) mepBUYHas CTPYKTypa 2) BTOPHUYHAs CTPYKTypa

A) Bo3MoOxHa oOpaTuMas feHaTypanust  b) momiepkuBaeTcs 3a CUET KOBAJICHTHBIX METITHIHBIX
CBsI3eM

B) oGpasyercst ykiaaKo# MOJHUIIETITHAHBIX [IENEH B 0l-CIIHPANb WIN -CTPYKTYpPY

I') mpencraBisieT co60# NMOCIe10BaTENBHOCT AMUHOKUCIIOT B TOJIUIENTHIHON LIENU

J1) monepkuBaeTcs 3a CYET BOJAOPOIHBIX CBS3EH

17. Ycranosute cootrBerctBue TUIT KIIETKU 1) mpokapuoTtnueckas 2) sykapruoTHYecKas

A) mutoxonapuu b) mesocomsl  B) oana konsrenas JJHK

I') obopmnennoe ssmpo  J1) xpomocomsl  E) Hykieonn

18. YcranoBute coorBercTBUE 1) MUTO3  2) Mei03

A) IPOUCXOAUT OJHO JieNeHne b) MponcXoanuT KOHBIOTANHUS M KPOCCHHTOBEP XPOMOCOM

B) 06pa3yroTcs yerbipe ramonaHbie KIeTKku ') 00pa3yroTcs ABe AUIUIOUIHBIC KIETKU

J1) MpOUCXOIUT /1Ba JENIEHUs

19.. YcranoBute cooTBeTcTBHE 1) Bakyosnn — 2) JIM30COMBI

A) obecrieunBarOT OCMOTHYECKOE U TypropHOe JaBiieHne b) cogepxat hepMeHThI

B) oGecnieunBaroT BHYTPUKIETOUYHOE TUIIIEBapeHue ) HEOObIIHE My3bIPhKH

J1) yaacTtBy1OT B BogHOM oOMeHe E) comepikar
KJIETOYHBIN COK (Y pacCTEHHUI)

20. YcTaHOBUTE COOTBETCTBHE C PUCYHKOM

A) Hanmnuue cooctBennoi JITHK

b) ynkuus - cunTes 6enka

B) HememOpaHHBII OpraHOW]T

I') mmeroTcst KpUCTHI

J1) MenKue opraHouAbl OKPYTIOH WK FPUOOBUAHOM
hopmbI

E) pynkuus - cuntez ATD

21. YCTOHOBUTE COOTBECTBUE COCTABJIAIOIINE YACTU KATABOJIM3MA

1) aHa3poOHBI dTan  2) ad3pOoOHBIH ATaIl

A) poucxoauT B MUTOXOHIpUSX b) mpoiece ¢ memOpaHamMu He CBSI3aH

B) Monekyna riroko3sl pacnanaeTcs Ha 1Be MoJiekynsl [IBK

I') mpoucxoaut B nuromnazme Jl) MOJIEKyIbl MOJIOYHOM KHCIOTHI OKUCISIOTCS J0 YIIIEKUCIIOTO Ta3a U
BO/IbI

E) ob6pazyercs 36 monexyn ATD

22, YcTaHOBUTE COOTBETCTBUE 1) cBeTOBasi 2) TEMHOBas
A) CONHEYHBIN CBET HEOOXO MM

b) aTombI BOJ1I0OpoAa IPUCOEAUHSIOTCS K MOJIEKYIaM-
MEepPeHOCYHKaM B) MpoucxoauT cBs3bIBaHHE
yTrJIeKUcoro raza 1) conHeuHslif cBeT He Tpedyercs

J) cunres kpaxmana E) B pesynbraTe poTonuza BoabI
00pa3yrTcst HOHBI BOAOPOIa
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23. YcTaHoBUTE COOTBETCTBUE C KIETKAMU

A) kpynHble Bakyoan b) rereporpodusriii cioco6 nurtanus B) nentpuonu ') mmactuasr 1)
pe3epBHBI yriaeBo — ruKoreH E) kineTouHas creHka
24. YcTaHOBUTE COOTBETCTBUE C OPraHOMIAMH

A) obecnieunBaet (POTOCHHTES

b) BHyTpeHHss MeMOpaHa o0pa3yeT THIIaKOU bl

B) BHyTpeHHSs 10JIOCTh - MAaTPUKC

I') BHyTpeHHss MeMOpaHa 00pa3yeT KpUCThI

) obecrieunBaet cuare3 ATO
E) BHyTpeHHss 110J0CTh - CTpOMa

Ikana oueHNBaHUA

OTBET B JIOTHYECKOM
IMOCJIETIOBATEIIBHOCT
U C HCIIOJIb30BAHUEM
MPUHATON
TEPMHUHOJIOTHH;
IMOKa3bIBacT
ITIOHUMaHHUe
CYIIHOCTH
paccMaTpuBaeMbIX
TTOHATHH, IBJICHUI U
3aKOHOMEPHOCTEH,
TEOpHU,
B3aHMOCBSI3EH;
yMeeT BBIACTATh
rJ1aBHOE,
CaMOCTOSITCIIHHO
MOATBEPKIATH
OTBET KOHKPETHBIMHU
npUMepamu,
(bakramu;
CaMOCTOSTEIIBHO
aHAIIM3HUPYET U
00001IaeT
TEOPETUYECKUU
Marepwua,
pe3yNbTaThI
MIPOBEIEHHBIX
HAOIIOACHUN U
OIILITOB; CBOOOIHO

y4eOHbIN MaTepHua
U3JIaraeT B
000CHOBaHHOI
JIOTUYECKOU
MIOCTIEIOBATEIIHHOCT
¥ C NIPUBEJICHUEM
KOHKPETHBIX
PUMEPOB, TPH
9TOM JIOITYyCKaeT
OJIHY HETpyOyt0
OImMOKY WJIH HE
OoJee IByX
HEJIOYETOB B
UCII0JIb30BaHUU
TEPMUHOJIOTHH
yueOHOTO
npeaMera, KOTOpbIe
MOJKET UCIIPABUTh
CaMOCTOSITEILHO
IPU TIOMOIIN
YUUTES;
aHAIIM3HUPYET U
000011aeT
TEOPETUYECKUU
MaTepua,
pE3YNbTaThI
MIPOBEICHHBIX
HaOIIOAEHUI 1
OTIBITOB C

po0OeIbl, HE
NPETSATCTBYIOIHNE
JaTbHEeNIemMy
YCBOCHUIO
y4eOHOTO
MaTepuaa,
MaTepHai
u3jaraer
HECHCTEMATHU3HPO
BaHHO,
dbparmMeHTapHo,
HE BCer/a
MOCJICIOBATEILHO
; IPUMECHSIET
MOJTyYCHHBIC
3HAHUS MIPH
OTBETE Ha
BOTIPOC, AaHAJIM3E
MPEI0KEHHBIX
CUTYaLUii 110
obpasity;
JIOTyCKaeT
OIIKOKY B
HCIOJIb30BaHUU
TEPMHUHOJIOTUU
yueOHOTO
npeaMera;
MOKAa3bIBACT
HEJI0CTaTOYHYIO

Ounenka OTJIMYHO XOpo1Io YIOBJIETBOPUTE] | HEY/lI0BJIETBOPH
bHO TeJbHO

KauyecTBO | nmocnenoBaresibHoO, MOKa3bIBACT 3HAHUE | JEMOHCTPHPYET HE YCBOWJI U HE

OTBETOB 9ETKO, CBSI3HO, BCETO M3Y4YEHHOTO YCBOGHHE PacKpBII

Ha 000CHOBAaHHO U yaeOHOTO OCHOBHOTO OCHOBHOE

BoOnpochl | 0e30mK1O0YHO MaTepuala; 1aeT B COJIEpKAHHSI COJIep)KaHHe

Mo TeMaM | U3jaraer y4eOHbIi OCHOBHOM yueOHOTO MaTepuaia; He

npeamMera Marepuai; JacTt HpaBPI.]'IBHBIﬁ OTBET marepuajia, UMECT J€JIa€T BBIBOIOB

1 0000IIEeHH];
HE 3HACT U HEe
MOHUMAET
3HAYUTEIHHYIO
WJIA OCHOBHYIO
9acTh
IPOTPaMMHOTO
MaTepuaia B
npezenax
MOCTaBJICHHBIX
BOTIPOCOB; IMEET
cinabo
c(hOpMHUPOBAHHBI
€ U HETIOJIHbIC
3HaHUS U HE
yMeeT
MPUMEHSTh UX K
PEILICHHIO
KOHKPETHBIX
BOIIPOCOB U
3aj1a4 1o
o0pasity; npu
oTBeTe (Ha OJIUH
BOIIPOC)
JoryckaeT 6oee
JIBYX IpYyObIX
OIINOOK,
KOTOPBIC HE
MOKET
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yCTaHaBIINBACT
MEXIPEIMETHBIC
(Ha ocHOBe paHee
pUOOPETEHHBIX
3HAaHUN) U
BHYTPHUIIPEIMETHBIC
CBSI3U; YBEPEHHO U
6e301r00YHO
PUMCHSICT
MOJTy4YeHHBIC 3HAHUS
B PCIICHUU HOBBIX,
paHee He
BCTPEYABIIUXCS
3aJa4; u3jaraer
yueOHBIN MaTepuan
JTUTEPATyPHBIM
SI3BIKOM;, TTPABUIIBHO
1 00CTOSITENILHO
OTBEYaeT Ha
JIOTIOJTHUTEITHHBIE
BOIIPOCHI YUUTEIIS,
parnroHaIEHO
HCTIONB3YyeT
HarJIsIHbIe
nocoous,
CIpaBOYHbIE
MaTepHabl,
y4eOHUK,
JOTIOTHUTEIHHYIO
JAUTEpaTypy,
MEPBOUCTOYHUKH;
IPUMEHSIET
YIOPSA0OYEHHYIO
CUCTEMY YCIOBHBIX
0003HaYCHHI MTPpH
BEJICHHUH 3aITHCeH,
COTIPOBOKJAIOIINX
OTBET; UMEET
He00XOAUMBIE
HaBBIKU Pa0OTEHI C
npudopamu,
yepTexamH,
cXeMaMu 1
rpadukamu,
COIMYTCTBYIOIIUMU
OTBETY; IOMyCKAeT B
OTBETE HEJIOYETHI,
KOTOpBIE JIETKO
WCIPABIIAET TO
TpeOOBaHUIO
nejarora.

IIOMOUIBIO
1e/1arora;
cobmoaer
OCHOBHBIE ITpaBuia
KYJIbTYpbl YCTHOM
peun; IpUMEHSIET
yIOPSAA0UYEHHYIO
CUCTEMY YCIOBHBIX
0003HaYeHUI MTpU
BCJICHUH 3aITNCE,
CONPOBOKJAIOIINX
OTBET..

c(hOpMHUPOBAHHOC
Th OT/IEJIbHBIX
3HAHUM U
YMEHHI1; BBIBOJIbI
1 00001IeHUS
apryMEeHTHUPYET
cnabo, JomycKaer
B HUX OIINOKU;
3aTpyaHSCTCS TIPU
aHaju3e u
00001eHN
yueOHOro
MaTepuaa,
pe3yIIbTaTOB
MIPOBEJICHHBIX
HaOJIIOJICHUH U
OITBITOB; JIA€T
HETIOJIHBIE OTBETHI
Ha BOTIPOCHI
VUUTEIS WITA
BOCITPOU3BOTUT
coJIepKaHue
paHee
MPOYUTAHHOTO
y4eOHOTO TEeKCTa,
¢j1a00 CBSI3aHHOTO
C 3aJJaHHBIM
BOITPOCOM;
HCITOJIh3YET
HEYIOPSTIOYCHHY
10 CUCTEMY
YCIIOBHBIX
0003HaYCHUI TpH
BEJICHUH 3alITiCeid,
COTIPOBOYKIAIONITH
X OTBET;
HCIBITHIBAET
3aTpyJHEHHUS B
MIPUMEHCHUH
3HAHWH,
HE00X0IUMBIX
JUISL pEIICHUS
3a/1a4 pa3IuIHbIX
THUTIOB, TIPU
00BsICHEHUU
KOHKPETHBIX
sIBJICHUH Ha
OCHOBE TEOpUH U
3aKOHOB, WJIM B
MOITBEPKICHUU
KOHKPETHBIX
IPUMEPOB

UCIIPABUTH JIAXKE
MIPY TIOMOTIA
nejarora.
Otmetka «1»
(«1Imox0»)
CTaBUTCS B
cilydae, eciu
o0yyJaronuncs:
HE MOXKET
OTBETHTH HU Ha
OJIMH U3
MTOCTABJICHHBIX
BOIIPOCOB;
MOJTHOCTBIO HE
YCBOMII
Marepuail
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IIPAKTUYECKOIO
IPUMEHEHHS
TEOPUL;
00HapyXUBaeT
HEI0CTaTOYHOE
OHUMaHHE
OT/IE€IbHBIX
IIOJIOKEHUH; TPU
BOCIIPOU3BEICHUU
TEKCTa yuyeOHMKa
(3amnucei,
NEPBOUCTOYHUKOB
) WJIK OTBEYAET
HEIOJIHO Ha
BOIIPOCHI
nejarora,
JIOTTyCKasi OJIHY-
JiBE TpyOBIe

OIITNOKH.
Kouaunuect
BO
CpABIIE 90 — 100% 75 - 89% 50 — 74% Menee 50%
OTBETOB B
TecTe
KavecTBO | craBuUTCS B ciiydae, | CTaBUTCS B Cilydae, | CTaBHUTCS B CTaBHUTCS B
BBINOJIHEH | €ciu oOyJaromuiics | eciu cilydae, eciu cirydae, eci
us BBITIOJIHUIT paboTy oOyuarouuiics oOyyJaronuics oOyyJaronuics
KOHTPOJIb | 0e3 omuboK 1 BBITIOJTHIII paboTy | MpaBUIIBHO MPaBUIILHO
HBIX padoT | HEIO0YETOB WU MOJIHOCTHIO, HO BBITIOJTHUIT HE BBITIOJTHAJ
JOIyCTUI B paboTe | JOMYCTHI B MEHEe MOJOBUHBI | MEHee
He 0oJiee 0JTHOTO pabore: He Ooee paboTHI WK MTOJIOBHHBI
Hel0Yera. OJIHOM Herpyooit JOITYCTUT B paboThl WK
OLIMOKHU U OZHOTO pabore: He Ooee JIOTIYCTUI B
HejloueTa; TM00 HEe | IBYX IPyOBIX paboTe uucio
Oonee IByX omnooK; 1100 He 10)1105(010) Q1
HEI0YETOB. Oonee oqHOMU HEJ0YETOB
rpy0oi, 0THOM MPEBOCXO/IAIIEE
HerpyOoii omubku | HOpMY, IpU

U OJTHOTO
HezoueTa; 1Mo He
6o1ee Tpex
HErpyObIX
oImnooK; 1100 He
Oonee ogHOMU
Herpy0oii ommoku
U TpEeX HEJIOUETOB;
6o He Oonee
ISITH HEJIOYETOB.

KOTOpPOH MOXET
OBITh
BBICTaBJICHA
OTMETKa «3»
(«yIOBIETBOPUT
CIBHOY).
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IIpuinoxenue 2 k padoueii nporpamMme

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O

INPEJIMETA / KYPCA
Ne Paznen / rmaBa Kon-so | Tun Bun u dopwmer | Kanennapusie/haktuaec
/ Tema 9acoB 3aHATHUSA KOHTPOJIS Kre
yueObHOTO TmIpenmera / CPOKH TPOBEICHHS
Kypca
10 kaacc/ 1 rog odyuenus (136 gacon)
TEMA 1. 2
BUOJIOI'USI KAK
HAVYKA (1 4)
1. | dAumarnoctuueckuii cpe3 | 1 Ypok Bxonnoi
KOHTPOJISI U | KOHTPOJIb:
MPOBEPKH | TECTHPOBAHUE
3HAaHUN U
yYMEHUHN
2. | buonorus kak 1 Ypoxu
KOMIUIEKCHAsI HayKa dbopmupoBa
1 KaK 4acTh HUS HOBBIX
COBPEMEHHOTO 3HAHUU
oOmiecTBa
TEMA 2. ’)KUBBIE 4
CUCTEMBI 1 UX
N3YYEHHUE
3. | KuBsble cucteMbl U UX | 2 Ypoxu
CBOICTBa dbopmupoBa
HUS HOBBIX
3HAHUI
4. | YpoBHeBas 2 Ypoku [ToypounsIii
OpraHu3aIus )KUBBIX MOBTOPEHH | KOHTPOJIb:
CUCTEM i, paboTa Ha
CUCTEMAaTHU3 | ypoke
anuu U
000011eHNS
3HAHMH,
3aKperieH
usl yMEHUMN
TEMA 3. 4
BUOJIOI'ust
KJIETKHN
5. | Uctopust oTKpeITUS 2 Kom6unup
Y U3YUCHUS KIIETKH. OBaHHBIN
Knerounas teopust YpOK
6. | Meronbl 2 Ypox Temaruuecku
MOJIEKYJISIPHO M KOHTPOJISI U | B KOHTPOJIb:
Y KIIETOYHOU OMOJIOTHHU MPOBEPKU | TECTHPOBAHUE
3HAaHUN U
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yMEHUHI

TEMA 4. 10
XUMHUYECKAS
OPTAHU3AIIUA
KJIETKN
7. | XUMHYECKHUH COCTaB 2 Ypoxu
kieTku. Bona dbopmupoBa
Y MUHEPATbHBIC HUS HOBBIX
BCIIICCTBA 3HaAHUU
8. | Opranmueckue 2 Ypoku
BEIIEeCTBA KIETKA — dopmupoBa
Oenku HUS HOBBIX
3HAHHUI
9. | Opranmnueckue 2 Ypoku
BEIIeCTBA KIETKA — dopmupoBa
YTIIEBOIBI HUS HOBBIX
3HAHHUI
10. | Opranmueckue 2 Ypoku
BeIIeCcTBa KIETKA — dbopmupoBa
B107000701131 HUS HOBBIX
3HAHMUI
11. | HykneuHoBsle 1 Ypoxknu
KkucioThl. CTpoeHue dbopmupoBa
u pynkmun JTHK, PHK, HUSI HOBBIX
ATO 3HAHUI
12. | Metonp! cTpykTypHOii | 1 Ypox Temarnuecku
Oouonorun KOHTPOJISI U | H  KOHTPOJIb:
IPOBEPKU | KOHTPOJIbHAS
3HaHWN W | paboTa
YMEHHI
TEMA 5. 8
CTPOEHHUE
N ®YHKIIUU
KJIETKHN
13. | Tunsl KJIETOK. 2 Ypoku
[IpokapuoTnueckas dbopmupoBa
KIIeTKa HUS HOBBIX
3HaAHUU
14. | Ctpoenue 1 Ypoxku
yKapuOTHYECKON dbopmupoBa
KIICTKU. HUS HOBBIX
[ToBepxXHOCTHBIN 3HaHUM
anmnapar KJIeTKH
15. | luronnasma u eé 1 VYpoxku
OpraHoU/IbI dbopmupoBa
HUS HOBBIX
3HAHUU
16. | HememOpanHbIe 1 Ypoku
OpPTraHOUIbI KIETKU dbopmupoBa
HUS HOBBIX
3HAHUM
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17. | Ctpoenue u GyHKIIHH 1 Ypoku
sanpa dbopmupoBa
HUS HOBBIX
3HAHUI
18. | CpaBHHTENBHAS 2 Ypok Temartuuecku
XapaKTEePUCTHKA KOHTPOJISt U | I KOHTPOJIb:
KJIIETOK DYKapHOT MPOBEPKU | KOHTPOJIbHAS
3HaHUW U | paboTa
yMEHUHI
TEMA 6. OBMEH 10
BEHIECTB
N ITPEBPALLIEHUE
SHEPI'NHA
B KUIIETKE
19. | OOmeH BemecTB — 2 Ypoku
MeTa00JIn3M dbopmupoBa
HUS HOBBIX
3HAHMI
20. | ABTOTpOGhHBIN THIT 3 Ypoku
oOMeHa BEelIeCTB. dbopmupoBa
DOTOCUHTE3 HUSI HOBBIX
3HAHMUI
21. | ABTOTpOGhHBIN THIT 2 Ypoku
oOMeHa BEIIEeCTB. dbopmupoBa
XeMOCHHTE3 HUS HOBBIX
3HAHUI
22. | DHepreTUYeCKui 3 Ypoxu [ToypounsIii
oO0MeH — MOBTOPEHH | KOHTPOJIb:
JIUCCUMUIISALIASA H, pabora Ha
CUCTEMAaTu3 | ypoke
anuu U
0000111eHNSA
3HAHUMH,
3aKperieH
Ys YMEHHI
TEMA 7. 10
HACJIEACTBEHHA
A UHOOPMALIUA
U PEAJIM3AIINSA EE
B KUIIETKE
23. | Peakiuu MaTpu4HOTO 3 Ypoxku
CHHTE32 dbopmupoBa
HUS HOBBIX
3HAHUU
24. | Cunre3 Oenka 3 VYpoxku
dopmupoBa
HUS HOBBIX
3HAHUM
25. | MexaHU3MBbl 2 Ypoku
HKCIPECCUU TEHOB dbopmupoBa
HUS HOBBIX
3HAHUM
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26. | OCHOBBI BUPYCOJIOTHH. | 2 Ypoku
NudopmanmonHas dbopmupoBa
ounomnorus HUS HOBBIX
3HaHUU
TEMA 8. 10
"KU3HEHHBINA
HUKJI KIIETKHU
27. | YKu3HeHHBIN TTUKIT 3 VYpoxu
KJIETKH dbopmupoBa
HUS HOBBIX
3HAHUU
28. | MaTpuuHBbIii CHHTE3 2 Ypoku
JHK. Xpomocomebl dbopmupoBa
HUS HOBBIX
3HaHUU
29. | leneHue KIETKA — 3 Ypoku [Moypounsrii
MUTO3 MIOBTOPEHU | KOHTPOJIb:
i, pabora Ha
CHCTEMaTH3 | ypOKe
aIuu u
00001IeHNA
3HAHUH,
3aKperieH
Y YMEHHI
30. | Perymsmms 2 Ypok
YKU3HEHHOTO 1IMKJIa KOHTpOJISI U
KJIETOK IIPOBEPKU
3HAHUM W
YMEHHI
TEMA 9. 18
CTPOEHHUE
N ®YHKIIUU
OPI'AHU3MOB
31. | Opranusm Kak equHoe | 1 Ypoku
enoe dbopmupoBa
HUS HOBBIX
3HAHUU
32. | TkaHu pacTeHH 2 Ypoxku
dbopmupoBa
HUS HOBBIX
3HaAHUU
33. | TkaHH )KUBOTHBIX 2 Ypoku
U YeJIoBeKa dopmupoBa
HUS HOBBIX
3HAaHUU
34. | Opransl. Cucremsbl 1 Ypok Tematnueckn
OpraHoB KOHTPOJISI U | #  KOHTPOJIb:
NPOBEPKHU | TECTUPOBAHUE
3HaHUU U
yMEHUHI
35. | Onopa tena 1 Ypoku
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OpraHu3MOB dopmupoBa
HUS HOBBIX
3HAHUU
36. | JIBM>KeHUE OPraHU3MOB | 2 Ypoku
dopmupoBa
HUS HOBBIX
3HAHUU
37. | [lutanue opraHu3MoB 2 Ypoku
dopmupoBa
HUS HOBBIX
3HAHUU
38. | Iprxanue opraHu3smMoB | 2 Ypoku
dbopmupoBa
HUS HOBBIX
3HaHUU
39. | TpaucnopT BeriecTs 2 Ypoku
Y OpraHu3MOB dopmupoBa
HUS HOBBIX
3HaAHUU
40. | Beinenenue 1 Komb6unamp
Y OPraHU3MOB OBAHHBIN
YPOK
41. | 3amuTa y opranusmon | 1 KomOunup
OBaHHBIN
YPOK
42. | PazapaxxuMocCTh 1 Ypox Temarnuecku
U peryasus KOHTPOJISI U | H  KOHTPOJIb:
y OpraHu3MOB IPOBEPKU | TECTUPOBAHUE
3HAHUM W
YMEHHI
TEMA 10. 10
PASMHOKEHHUE
N PABBUTHUE
OPI'AHU3MOB
43. | ®opmbl pa3MHOXKEHUSA | 2 KomOunup
OpraHu3MOB OBaHHBIN
YPOK
44, | Tlonosoe 2 KomOunamp
pa3MHOKeHue. Melo3 OBaHHBIN
YPOK
45. | 'amerorenes. 2 KomOunamp
O6pazoBanue OBaHHBIN
Y pa3BUTHE MOJOBBIX YpPOK
KJIETOK
46. | UnauBunyansHOE 2 VYpoxku
pa3BuTHE dbopmupoBa
OpraHU3MOB — HUS HOBBIX
OHTOI'€HE3 3HAHUI
47. | Poct u pa3Butue 1 Ypoku
KUBOTHBIX dbopmupoBa
HUS HOBBIX
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3HAHUH

48. | Pa3amHOXeHHE 1 Ypox Temarnuecku
U pa3BUTHE PACTCHUI KOHTPOJISI U | U KOHTPOJIb:
NPOBEPKH | TECTUPOBAHUE
3HaHUN U
yYMEHUHI
TEMA 11. 10
IF'EHETHUKA —
HAYKA
O HACJIEACTBEHH
OCTH
N NBMEHYUBOCT
N OPTAHU3MOB
49. | Uctopus craHoBneHust | 4 Ypoku
Y Pa3BUTHUS T€HETHKH dopmupoBa
KaK HayK{ HUSI HOBBIX
3HAHUU
50. | OcHOBHBIEC TOHATHS 6 KomOunup
Y CHIMBOJIBI T€HETHKH OBaHHBIH
YPOK
TEMA 12. 10
3AKOHOMEPHOCT
n
HACJIEACTBEHHO
CTH
51. | 3akoHOMEPHOCTH 2 Ypoxu
HacJae10BaHUs dbopmupoBa
IIPU3HAKOB. HUSI HOBBIX
Monorubpuanoe 3HAHUN
CKpelI1BaHNe
52. | AHanusupyroliee 2 Ypoku
CKpEeLIBaHUE. dopmupoBa
Henonnoe HUSI HOBBIX
JOMUHHPOBAaHUE 3HaHUH
53. | AurubpuaHoe 2 Ypoku
CKpelIBaHNe dbopmupoBa
HUSI HOBBIX
3HaAHUU
54. | Cuemnennoe 2 Ypoxku
HaclieI0BaHue dbopmupoBa
IIPU3HAKOB. HUSl HOBBIX
XpOMOCOMHasi TEOPHUS 3HaHUHN
HaCJIeICTBEHHOCTH
55. | I'eneruka nona 1 Ypoku [Toypounslii
HOBTOPEHU | KOHTPOJIb:
178 pabota Ha
cUCTEMaTH3 | ypoKe
aruu u
0000m1eHus
3HAHMH,
3aKperieH
ysl yMEHUHN
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56. | 'enoTum kak Ypok Temarnuecku
LEJIOCTHAS CHCTEMA KOHTPOJIS U | I KOHTPOJIb:
MPOBEPKU | TECTHPOBAHUE
3HaHUU U
yMEHUHI
TEMA 13.
3AKOHOMEPHOCT
n
N3MEHYUBOCTHU
57. | I3MeH4nBOCTH Ypoxku
MpU3HAKOB. Buib dbopmupoBa
W3MEHYMBOCTH HUS HOBBIX
3HAHUU
58. | MomudukannoHHas Ypoku
U3MEHYHBOCTh dbopmupoBa
HUS HOBBIX
3HAHUU
59. | l'enoTHIMUECKast Ypoku
W3MEHYHUBOCTD. dbopmupoBa
KomMOunaTrBHas HUS HOBBIX
W3MEHYHNBOCTD 3HAHMI
60. | MyrannoHHast Ypoku [Moypounsrii
W3MEHUYUBOCTbD. MIOBTOPEHU | KOHTPOJIb:
3aKOHOMEPHOCTH i, pabora Ha
MYTalHOHHOTO CUCTEMAaTHU3 | ypoke
npotiiecca. anuu u
DnureHeTnka 0000111eHNSA
3HAHWMH,
3aKpervieH
Y YMEHHI
TEMA 14.
I'EHETUKA
YEJOBEKA
61. | ['eHeTnKa yenoBeka. KomOunup
OBaHHBIN
YPOK
62. | Meroapl MEIUITMHCKON KomOunamMp
TEeHETUKHU OBaHHBIN
YPOK
TEMA 15.
CEJIEKLIUA
OPI'AHNU3MOB
63. | OCHOBHBbIE OHATHUS VYpoxku
CeNIeKIIUU dbopmupoBa
HUS HOBBIX
3HAHUU
64. | MeToapl CeNeKIIMOHHOM VYpoxku
pabotsl. CoxpaHeHue, ¢dopmupoBa
u3yueHue HUS HOBBIX
Y UCTIOJIb30BaHUE 3HAHUHA
TeHETHUYECKUX
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pecypcoB

TEMA 16. 8
BUOTEXHOJIOI'USA
N CUHTETHYECKA
A BUOJIOT'UA
65. | buoTexHonorUsa KaKk 2 Ypoku
HayKa M 0Tpacilb dbopmupoBa
MIPOU3BO/ICTBA HUS HOBBIX
3HAHUI
66. | OcHOBHEBIC 2 Ypoku
HaIpaBJICHUS dbopmupoBa
CUHTETUYECKON HUS HOBBIX
OHoJIOTHHI 3HAHUU
67. | XpomocomHas 2 Ypoku [Moypounsrii
Y T€HHAsl UHXEHEePUs MOBTOPEHHU | KOHTPOJIb:
i, paboTta Ha
CHUCTEMATHU3 | YpOKe
anuu u
000011IeHNA
3HAHUH,
3aKperieH
vsl yMEHUHN
68. | Menuuuuckue 2 Ypox Temaruuecku
OMOTEXHOJIOT U KOHTPOJISI U | H  KOHTPOJIb:
IPOBEPKU | TECTUPOBAHUE
3HAHUM W
YMEHHI
11 knacc/ 2 rox o6yuenus (136 yacon)
TEMA 1. 10
3APOXKJIEHUE
N PABBUTHUE
IBOJIIOLIMOHHBIX
IPEJACTABJIEHUI
B BUOJIOT'NHU
DBOJIIOIIMOHHAS TEOPHS | 3 Ypoxku
Y. /lapsuHa dbopmupoBa
HUS HOBBIX
3HaAHUU
JBrokymue cuiibl 4 Ypoku
9BOJIIOIMH BUJIOB TI0 Y. dbopmupoBa
JHapBuny HUS HOBBIX
3HAHUU
dopmupoBaHuE 3 Ypoxku
CUHTETUYECKON TEOpUHU dbopmupoBa
3BOJIIOLIUU HUS HOBBIX
3HAHUU
TEMA 2. 16
MUKPO2BOJIOLHU
SIU EE
PE3YJBbTATBI
DTansl SBOJIOIHMOHHOTO | 3 Ypoxu
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mporecca: dbopmupoBa
MUKPOIBOJIOIHS HUS HOBBIX
A MaKpO3BOJOLHS. 3HaHUI
[Monynsuust —
3JIEMEHTapHasl €IMHULA
IBOJIIOIIUH
S. DneMeHTapHbIe Ypoku
(aKTOPBI HBOIIOIUH dopmupoBa
HUS HOBBIX
3HaHUU
6. EcrecTBennsiii Ypoxu
oTOO0p — dbopmupoBa
HaTPaBJISIOIINAN HUS HOBBIX
(hakTOp HBOJTIOIUU 3HAHUU
1. [IpucnocobaeHHOCTH Ypoxku
OpPraHMU3MOB KaK dbopmupoBa
pe3ynbTaT HUS HOBBIX
MUKPOIBOJIOIUN 3HAHUU
8. Bun, ero xpurepun Ypoxknu [ToypounsIii
U CTPYKTypa MOBTOPEHH | KOHTPOJIb:
i, pabora Ha
CUCTEMAaTHU3 | ypoKe
aIuu u
0000111eHNSA
3HAHWH,
3aKpervieH
Y YMEHHI
9. Bunoo6pa3oBanue kak Ypok Temarnuecku
pe3ynbTaT KOHTPOJISI U | H  KOHTPOJIb:
MUKPO3BOJIOLUH. IPOBEPKU | TECTUPOBAHUE
CBs13b MUKPO3BOJIIOLIH 3HAHUM U
Y AIHUIEMHUOJIOTUN YMEHHH
TEMA 3.
MAKPO3BOJIOIA
SI U EE
PE3YJIBTATHBI
10. | Makpo3BoJIroIus. Ypoxku
[TaneonTosnoruyeckue dbopmupoBa
METO/IbI H3yYCHHUS HUS HOBBIX
SBOJTIOIIH 3HAHUH
11. | buoreorpaduyeckue Ypoxku
METO/IbI H3yUCHHS dbopmupoBa
9BOJIIOLIUU HUS HOBBIX
3HAHUU
12. | DmOpuonoruyeckue Ypoku
Y CPaBHUTEIHHO- dbopmupoBa
Mopdosiornueckue HUS HOBBIX
METO/IbI H3yUCHHUS 3HAHUHA
HBOJIIOLIUHU
13. | O6mue Ypoku [Toypounslii
3aKOHOMEPHOCTH MOBTOPEHHU | KOHTPOJIb:
HBOJIIOLIUHU i, paboTa Ha
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CHCTEMaTH3 | ypOKe
aruu u
0000m1eHus
3HAHMH,
3aKperieH
Usl yMEHUHU

TEMA 4. 16
MPOUCXOXJIEHN
E U PABBUTHUE
KNU3HU HA 3EMJIE

14. | T'unoTe3sl 2 Ypoxu
BO3HUKHOBEHUSI )KH3HU dopmupoBa
Ha 3emiie HUS HOBBIX

3HaAHUU
15. | OcHoBHBIE ATaMBI 2 Ypoxu
HEOpraHU4eCKOn dbopmupoBa
HBOJTIOIIUHT HUS HOBBIX
3HaAHUU

16. | Ucropus 3emum 2 Ypoku

Y METOMBI €€ N3yJIeHUs dopmupoBa
HUS HOBBIX
3HAHUU

17. | HavanbHbI€ TambI 2 Ypoxu

OpraHUYECKON dbopmupoBa
SBOJTIOIIH HUSl HOBBIX
3HAHUI

18. | DBomtonMs 3yKapuoT 1 Ypoxu
dbopmupoBa
HUS HOBBIX
3HAHUI

19. | OcHoBHBIE TaMBI 2 Ypoku

IBOJTIOIHI dbopmupoBa
PacTUTEIHLHOTO MHUpa HUS HOBBIX
3HAHUI

20. | OcHOBHBIE TaMbBI 2 Ypoku

ABOJIIOIMH KUBOTHOTO dbopmupoBa
MHUpa HUS HOBBIX
3HaAHUU

21. | Pa3BuTHE )XU3HH Ha 2 Ypoku [Toypounslit

3emie MOBTOPEHH | KOHTPOJIb:
i, pabora Ha
cUCTEeMaTH3 | ypoKe
anuu U
0000meHus
3HAHMH,
3aKperieH
usl yMEHUHU

22. | CoBpemenHas cucrema | 1 Ypok Tematnueckn

OpPraHu4ecKoro MHUpa KOHTPOJIS U | I KOHTPOJIb:
MPOBEPKU | KOHTPOJIbHAS
3HaHUH U | paboTa
yMEHUHI
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TEMA S. 12
MNMPOUCXOXKIAEHU
E UEJIOBEKA —
AHTPOIIOT'EHE3
23. | AHTpOmnoNOTHs — 2 Ypoku
HayKa O 4eIIOBEKe dbopmupoBa
HUS HOBBIX
3HaHUU
24. | Pa3ButHe 2 VYpoxu
MIPEeACTABICHUI dbopmupoBa
0 TIPOUCXOKICHUN HUS HOBBIX
YeloBeKa 3HaHUU
25. | Mecto 4enoBeka 2 Ypoku
B CHCTEME dbopmupoBa
OpPraHu4ecKOTO MHUpa HUS HOBBIX
3HAHUU
26. | JIBWMXKYyIIHE CHIIBI 2 Ypoxu
(daxTopsl) dbopmupoBa
aHTPOTIOTEHE3a HUS HOBBIX
3HAHUU
27. | OCHOBHBIC CTaIUH 1 Ypoxu
aHTPOTIOTEHE3a dopmupoBa
HUS HOBBIX
3HAHUI
28. | DBomonms 2 KomOunnp | [Toypounsrii
COBPEMEHHOTO OBaHHBIH KOHTPOJIb:
YeJIoBeKa YpOK pabora Ha
ypOKe
29. | YenoBeyeckue pachl. 1 Ypok Temarnuecku
MeXIMCIUTUTMHAPHBIC KOHTPOJISt U | i KOHTPOJIb:
METO/IbI QHTPOTIOJIOTHH NPOBEPKH | TECTUPOBAHUE
3HAHUM U
YMEHHI
TEMA 6. 10
IKOJIOI'usl —
HAYKA
O B3AUMOOTHOLI
EHUSAX
OPI'AHU3MOB
N HAJOPTAHU3ME
HHBIX CUCTEM
C OKPYKAIOIIEN
CPEJIOM
30. | 3apoxneHue 3 Kom6unup
U pa3BUTHE 3KOJOTUU OBaHHBIN
YPOK
31. | MeTo/bl 3KOJIOTHH. 3 Kom6ununp | I[Hoypounsrii
OBaHHBIN KOHTPOJIb:
YPOK pabota Ha
ypOKe
32. | 3nauenue 4 Komb6unup
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9KOJIOTMYECKHUX 3HAHUHI OBAHHBIN
JUISL 4eTI0BEKa YPOK
TEMA 7. 12
OPI'AHU3MbI
N CPEJA
OBUTAHUSA
33. | Dkoyoruueckue 2 Ypoku
(baxTopsl dopmupoBa
HUS HOBBIX
3HAHUU
34. | AGuotuyeckue 2 Ypoku
(aktopel. CBeT Kak dbopmupoBa
HKOJIOTUIECKUHN (haKTOp HUS HOBBIX
3HaHUU
35. | AGuotnyeckue 1 Ypoku
¢dakropsl. Temneparypa dopmupoBa
KaK 9KOJIOTUIECKUAN HUS HOBBIX
(haktop 3HAHUH
36. | AGnotnyeckue 1 Ypoku [Moypounsrii
¢baxTopsl. BiaxHOCTH MIOBTOPEHU | KOHTPOJIb:
KaK 9KOJIOTHYECKUN i, pabora Ha
(bakrop CUCTEMAaTHU3 | ypoKe
anuu u
0000111eHNSA
3HAHWH,
3aKpervieH
Y YMEHHI
37. | Cpensl oOuTanus 2 Ypoxu
OpraHu3MOB dbopmupoBa
HUS HOBBIX
3HAHUI
38. | buonornueckue putmbl | 1 Ypoku
dbopmupoBa
HUS HOBBIX
3HaAHUU
39. | Xuznennsie GopMbl 1 Ypoxku [ToypounbIit
OpraHu3MOB MOBTOPEHH | KOHTPOJIb:
i, pabora Ha
CUCTEMAaTHU3 | ypoKe
anuu u
0000meHus
3HAHMH,
3aKperieH
usl yMEHUHU
40. | buotnyeckue pakTopsl | 2 Ypok Tematnueckn
KOHTPOJIS U | I KOHTPOJIb:
IPOBEPKH | KOHTPOJIbHAS
3HaHUM U | pabora
yMEHUHI
TEMA 8. 12
IKOJIOI's1 BUAOB
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U IONYJIAIUN

41. | DKONIOTHYECKHe 3 Ypoku
XapaKTePUCTUKH dopmupoBa
MOTMYJISALIUN HUSI HOBBIX
3HAHUU
42. | Dxonoruyueckas 3 KomOunup
CTPYKTYypa TOIMYJISIIHH. OBaHHBIN
YPOK
43. | luraMuka nomyasaua - | 3
U €€ perysnus
44. | Dxonoruueckas HAma | 3 KomOunup | [oypounsiii
BUJA OBaHHBIN KOHTPOJIb:
YpOK paboTta Ha
ypOKe
TEMA 9. 16
IKOJIOI'us
COOBUIECTB.
9KOJOI'NYECKHE
CUCTEMbI
45. | CooOrmiecTBO 2 Ypoku
OpraHu3MOB — dbopmupoBa
OMOILIEHO3 HUS HOBBIX
3HAHUU
46. | Dxocucrema 2 Ypoxu
dbopmupoBa
HUSl HOBBIX
3HAaHUU
47. | DKonOTHYEeCKre 2 Ypoxu
MTUPAMU/TBI dbopmupoBa
HUS HOBBIX
3HAHUI
48. | smeHenus 2 Ypoku
COO0IIIeCTB — dbopmupoBa
CYKIIECCUU HUS HOBBIX
3HAHUI
49. | IIpupoanbie 3 Ypoxku
9KOCUCTEMBI dbopmupoBa
HUS HOBBIX
3HAHUU
50. | AHTpOTIOTreHHBIE 2 Ypoxku [ToypounsIit
9KOCUCTEMBI MOBTOPEHH | KOHTPOJIb:
(arpo’KocucTEMBI) 178 pabota Ha
cUCTEMaTH3 | ypoKe
anuu U
0000m1eHus
3HAHMH,
3aKperieH
usl yMEHUU
51. | Ypboskocucremsl. 3 Ypok Temaruuecku
DKOMOHUTOPHHT KOHTPOJIS U | I KOHTPOJIb:
NPOBEPKH | TECTUPOBAHUE
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3HaHUH WU

yYMEHUMI
TEMA 10. 12
BUOC®EPA —
I'IOBAJIbHASL
9KOCUCTEMA
52. | buocdepa. Ctpykrypa | 3 Ypoku
1 coctaB onochepsl dbopmupoBa
HUS HOBBIX
3HAHMI
53. | 3akoHOMEpHOCTH 3 Ypoku
CYyILECTBOBAHUSA dbopmupoBa
orocdepsl. HUS HOBBIX
KpyroBopoTs! BemecTs 3HAHUU
54. | 30HaIBHOCTD 3 Ypok [Hoypounsrii
ouocoepsl. KOHTPOJISI U | KOHTPOJIb:
npoBepku | pabota Ha
3HAHUU | | YpOKe
yYMEHUHN
55. | OcHOBHBIE OHOMBI 3 Ypoku
CyIIH. YCTOWYUBOCTD dbopmupoBa
ourocdepsl HUS HOBBIX
3HAHMUI
TEMA 11. 12
YEJOBEK
N OKPYXKAIOUIASA
CPEJA
56. | Bo3nelicTBue uenoBeka | 3 Ypoxu
Ha 6uocdepy dbopmupoBa
HUS HOBBIX
3HAHUI
57. | AHTpOTIOTEHHOE 3 Ypoku
BO3JICHCTBUE HA dbopmupoBa
pacTUTENbHBIH HUS HOBBIX
Y )KMBOTHBIN MUP. 3HaAHUU
58. | OxpaHa mpupoabI 3 KomOunamp
OBaHHBIN
YPOK
59. | PantmonansHoE 3 Ypoxku Temaruuecku
MIPUPOIOIIOJIL30BAHNE MOBTOPEHH | #  KOHTPOJIb:
U yCTOMYMBOE Pa3BUTHE i, TECTUPOBAHUE
cucTeMaTh3
anuu U
0000meHus
3HAHMH,
3aKperieH
Usl yMEHUN
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IIpunoxenue 3 k padoueii nporpamMmme

JUCT BHECEHUS UBMEHEHUI

Ne TekcT u3mMeHeHus [Tporokon 3aceganus kadeapsl
/1
Ne Jara
2023 — 2024 y4eOHnblli rO1
1.
2.
2024 — 2025 y4eOHbIli TO1
1.
2.
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