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IMOACHUTEJIbBHA S 3ATIMCKA
Pabouas mporpamma mo yuyeOHoMy npeamery buomnorus Ha

YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs IOJArOTOBIEHA HAa OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3zoBaTeIbHOMN
IpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs, MPEICTABICHHBIX B
@®I'OC, a Ttakke Ha OCHOBe (henepadbHOW pabdoyeil mporpammsl,
IIpOrpaMMbl BOCIIMTAaHUSI W C Y4YETOM KOHUEMNIMU MpenojaBaHus
yueOHoro mnpeamera «buonorus» B 00pa3oBaTeIbHBIX OpPraHU3ALUAX
Poccuiickoit @enepanuu.

[IporpaMmMa 1o OuOJIOTMM Ha YpPOBHE CpEAHETO OOILEro
o0Opa3oBaHMs pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMAaTHBHBIX
JOKYMEHTOB:

1.®enepanpHoro 3akona ot 29.12.2012 r. Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepanun» (C H3MEHEHUSIMH U
JONOJTHEHUSIMU BCTYIL. B cuity ¢ 04.08.2023).

2. Ilpukaza Munobpuayku Poccum ot 17 mas 2012 r. Ne 413
«O6 YTBEPKACHUU benepanbHOrO roCy/1apCTBEHHOTO
0o0pa3oBaTeNbHOrO  CTaHJAapTa CpeaHero oO0mero oO0pa3oBaHUS
(3apeructpuposan 17.06.2012 r. N 24480).

3. Ilpuxaza MuHucrepctBa mpocenieHuss Poccuiickoit
denepannn oT 12.08.2022 Ne 732
«O BHeceHMM WM3MEHEHMH B (denepaiabHbIi TOCYJapCTBEHHBIN
oOpa3oBaTeNnbHBIA  CTaHIAAPT  CpelHero  odmero  oOpa3oBaHMA,
YTBEp)KJICHHBI mpuKa3oM MuHHcTepcTBa 00pa3oBaHUS W HAYKH
Poccutickoit @enepanuu ot 17 mast 2012 1. Ne 413» (3apeructpupoBan
12.09.2022 Ne 70034).

4 Ilpuka3a MunucrepctBa npocsemenus PO ot 22 mapra 2021



r. Ne 115 «O06 yrBepxxnennu [lopsiaka opraHu3alMu U OCYIICCTBICHUS
00pa30BaTeNbHON 1eATEeILHOCTH 10 OCHOBHBIM 00111€00pa30BaTEIbHBIM
nporpaMMmaM - 0Opa3oBaTEeNbHBIM MPOrpaMMaM Ha4ajJbHOTO OOIIETO,
OCHOBHOTO OOIIIETO U CPETHETO 00IIero 00pazoBaHus» (C U3MEHEHUSIMU
Y JOTIOJTHEHUSMH BCTYIIL. B cuiy ¢ 03.08.2023).

5. ®enepanbHOl 00pa30BaTEIBPHOM MPOTPAMMOM  CPEIIHETO
obmero oOpazoBanus. [Ipuka3 MuHHCTEpCTBA  MPOCBEUICHUS
Poccuiickoit @enepaunu ot 18.05.2023 Ne 371 «O0 yTBepxkaeHUU
dbenepanbHOl  00pa30BATENBHON MPOTPaMMBI  CPEAHETO  OOIIETro
obpazoBanus» (3apeructpupoBan 12.07.2023 No 74228). Omobpena
penreHreM (eneparbHOTO y4eOHO-METOUIECKOT0 OOBEIUHEHUS I10
obmiemy oOpa3oBaHuI0, MPOTOKONI OT 14 ampens 2023 1. Ne 1/23.

6. denepanpHOi paboyeil mporpaMMbl OCHOBHOTO 00pa30BaHUs
no Ouonoruu (yriayOyieHHBIH ypoBeHb). YTBepxkieHa DenepanbHbIM
TOCYJapCTBEHHBIM OIOJDKETHBIM HAyYHBIM ydpexaeHuem HMHcTUTyTOM
cTpateruu oobpazoBanusi. Mocksa, 2023 r.

7. Konuenuuu npemnojiaBanus yuyebHnoro npeamera «buomnorus»
B o00meoOpa3oBaTenbHbIX oOpraHu3anusx Poccuiickoit denepanuu,
peaTn3yoIIX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

8. CaHuTapHO-31UIEMHOJIOTTYECKUX TpeboBaHMI K
OpraHu3alK BOCIIUTAHUS U OOY4YEHUs, OTJbIXa U 0370POBJICHUS IeTel
n wMouoaexu CII 2.4.3648-20, yTBEp)KICHHBIE ITOCTAaHOBICHHEM
I'maBHOrO rocymapctBeHHOro canurapHoro Bpada P® ot 28.09.2020
No28  (meiictBytor ¢ 01.01.2021, cpok [nelcTBHS OTrpaHUYCH
01.01.2027).

9. CanurapHbIX npaBwiaMu W Hopmamu  1.2.3685-21

«['uruennyeckne HopMaTuBbl W TpeOOBaHUS K  O0OECIEYEHHIO



0e3onmacHOCTH W (WMM) OE3BPEIHOCTH ISl YeoBeKa (DAKTOPOB CpEbl
oOUTaHUY, YTBEPKACHHbBIE [IOCTaHOBJICHHE ['maBHOTO
rocygapcTBeHHOro canutapHoro Bpaua P® ot 28.01.2021 r. Ne 2
(meitctByroT ¢ 01.03.2021, cpok neiictBust orpanuueH 01.03.2027).

10. OcHoBHO¥ 00pa3oBaTeIBLHON TPOrPAMMOM CpeTHEro 00IIeTro
obpazoBannss MAOY COII Ne37 r.Tomcka.

[IporpamMmma HampaBiieHa Ha (OPMHPOBAHUE ECTECTBEHHO-
HAay4YHOW TIpPaMOTHOCTH Yy4YallUXCS U OpPraHu3alyi0 HU3YYEHUS
OMOJIOTUM Ha NIESITEILHOCTHON OCHOBE. B mporpamme y4uThIBaroTCs
BO3MOXKHOCTH mpeameTra B peanuzanuu TpedoBanuit ®I'OC OO0
IJIAHUPYEMBIM, JIMYHOCTHBIM W METAIlpPEJIMETHBIM pe3yjbTaraM
oOydeHHUss, a TaKKe peaJn3aluds MEXKIPEIMETHBIX CBSA3CH
€CTECTBEHHO-HAYUHbIX YYEOHBIX IMPEAMETOB HAa YPOBHE OCHOBHOI'O
oO1ero oOpazoBaHusl.

Vuebnsiii npenmer «buonorus» yriayOn€HHOTO ypOBHS
n3yuenus (10—11 ximaccel) sBIS€TCS OJHMM W3 KOMIIOHEHTOB
npeaMeTHol  obmacth  «ECTECTBEHHO-HAy4yHbIE  MPEIMETHD).
Cornmacio mnonoxenusim PI'oOC COO npoduibHble yueOHbIE
NpeMeThl, H3y4YaeMble Ha YTIyOJIEHHOM YpOBHE, SBISIOTCSA
ciocobom auddepeHnuanuu OO0y4YeHHsT Ha YPOBHE CpEIHEro
oOmiero oO6pa3oBaHUsl M NPHU3BaHBI OOECIEYUTH MPEEMCTBEHHOCTH
MEXJy OCHOBHBIM  OOIIMM, CpEJHUM  OOIIMM, CpPEIHUM
npoecCHOHAIBHBIM M BBICIIMM oOOpa3oBaHueM. B To ke Bpewms
Ka)IbIil U3 3TUX YUYEOHBIX NIPEIMETOB JOJKEH ObITh OPUEHTUPOBAH
Ha MIPUOPUTETHOE pelIeHHe 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX U
pa3sBHBaOLIMX  3ajad, CBSI3aHHBIX €  mOpodopueHTanunei

oOyJarouMxcsi M CTUMYJMPOBAaHUEM HHTEpeca K KOHKPETHOM



00JlacTH HAyYHOTO 3HAHUS, CBSA3aHHOTO C OWOJIOTHEH, MEIUIIMHOM,
OKOJIOTHEH, TICUXOJOTHEH, CIOPTOM WJIH BOCHHBIM JICJIOM.
[Iporpamma mo Ouonoruu naér MpEACTaBICHHE O LIEJU U 3aJadax
n3yueHust yuyeOHoro mpeamera «buonmorus» Ha yriayOnéHHOM
YPOBHE, oOmpeneisier o0s3aTeabHOe (MHBAPUAHTHOE) IPEIMETHOC
COJICp)KaHHE, €ro CTPYKTYpHpPOBaHHE II0 pa3ieiiaM W TeMaM,
pacrpeneneHue 1o KiaccaM, PEKOMEHIYET IOCIe0BaTeIbHOCTD
M3y4YeHMs] y4eOHOro maTepHaia ¢ Y4ETOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH

[IporpamMma  BKIIOYACT  paclpelieliecHue  COACPKaHHS
y4eOHOro Marepuajia mo KjaccaM M OOBEM Y4YeOHBIX YacoOB ISt
W3Y4YCHMsI Pa3[EIOB M TEM Kypca, a TakkKe PEeKOMEHIYyeMYIO
MOCJIeI0BAaTEIbHOCTh H3YUYEHUsI TE€M, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTUS TPEIMETHOTO COJepXKaHUA C Y4ETOM BO3PACTHBIX
OCOOEHHOCTEH 00yJarOIIUXCS.

B mporpamme ompenensitoTcsi OCHOBHBIE LENA H3yYCHHS
Omojoru Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBaHWUS,
IJIAHUPYEMBbIE pe3yJIbTaThl OCBOCHHUS Kypca OMOJIOTHUHU: TUYHOCTHBIE,
MeTanpeIMeTHbIe, TpeaAMeTHhIe. [IpenMeTHple  TUTaHUpyeMbIe
pe3yIBTATHI JaHBI JUIST KAXKIOTO T0J1a U3yYCHHS] OMOJIOTHH.

OBIIIASA XAPAKTEPUCTUKA YYEBHOI'O NPEIMETA
«BHOJIOT'US»

VY4yeOunii peamer «buonorus» Ha CTYINIEHH CPEIHEro
ob1ero oOpa3zoBaHUsA 3aBepIIaeT OHOJIOTHYECKOE
oOpa3oBaHHE B IIKOJIE U OPUEHTHUPOBAH Ha PACHIUPECHUE U
yriryOJieHne 3HaHUKi OOydYarolluXcs O JKUBOW TIIPUPOJIE,

OCHOBax MOJICKYJISIPHOM " KJIETOYHOM ouosoruu,



SMOpPHUOJIOTUM U OHOJIOTUM pPa3BUTHUSA, I'€HETUKH, CEJIEKIIUH,
OMOTEXHOJIOIMH, PBOJIIOLMOHHOIO YYEHHUSI U IKOJIOTHHM.

N3yuenune yueOHoro mipenmera «buonorus» Ha
yriayOJICHHOM YpOBHE OpPHUEHTHUPOBAHO Ha IOATOTOBKY
0o0y4Jarommxcst K MOCJICIYOILIEMY IOJY4YESHUIO
Ouosiornyeckoro oOpa3oBaHHsI B By3aX M OpraHU3aLMAX
cpenHero TpodeccCuoHaIbHOTO oOpa3oBaHus. (OCHOBY ero
COJZIEp>KaHUsI COCTABJISIET CHUCTEMA OMOJIOTMYECKUX 3HaHUMU,
MOJIY4YE€HHBIX npu U3y4YEeHUU o0yyarouuMucs
COOTBETCTBYIOLIMX CHUCTEMAaTHUYECKHUX pa3/eyioB OHMOJIOTMU B
ocHoBHOM 1mikosie. B 10-11 kiaccax »TH 3HaAHUS IOJYyYaroT
pa3BuTne. Tak, pacmIMpeHbl W YIIIyOJICHBI OMOJIOTHYECKHE
3HaHUSI O PpPACTEHUsIX, JKUBOTHBIX, TIpubax, OakTepusx,
OpraHu3Me 4YeJIOBeKa, OOIIMX 3aKOHOMEPHOCTSIX JKU3HU;
JIOMOJIHUTEIPHO  BKJIFOUEHBI  OHMOJIOTUYECKHE  CBEACHMS
OPUKIJIAJHOTO M TOHCKOBOIO XapakTepa, KOTOpPbIE€ MO>KHO
HWCHOJIb30BaTh KaK OPHUEHTUPHI JUIA MOCIEAYIOIIETO BBhIOOpa
npodeccun. Bo3MoxkHa Takke HMHTETpanus OHOJIOTHYECKUX
3HAaHUM C COOTBETCTBYIOUIUMH 3HAHUSIMH, IIOJTYYEHHBIMU
oO0ydJarolMMHUCs NPU U3YYEHUH (QU3MKH, XUMHH, Teorpaduu
U MaTeMaTHUKH.

CtpykTrypa OpOTrpaMMbI y4eOHOTO npeamera
«buonorus» oTpakaeT CHCTEMHO-YPOBHEBBIH u
SBOJIIOIIUOHHBINA MOAXOAbl K M3ydeHUto Ouosiorund. CorjgacHo
UM, H3Yy4YaroTcsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE
JUIS YKMBBIX CUCTEM PAa3HOI'O yPOBHsSI OpraHHU3allMH, dBOJIOLIUU

OpPraHUYECKOro MHpa Ha 3emJie, COXpaHECHHUsT OMOJIOTHIECKOTO



pa3zHooOpa3us 1uiaHeThl. Tak, B 10 Kjacce u3y4aroTcsi OCHOBBI
MOJICKYJISIDHOM UM KJIETOYHOM OHOJIOTUH, 3MOPUOJIOTUHU U

OouoJioruu pPa3BUTUA, TCHCTUKHU U CCIICKIINU, OMOTEXHOJIOTUU U

CUHTECTUYECKOW  OHOJIOTHH;  aKTyaJHu3UPYIOTCS  3HAHUS
oOydaromuxcsi 1o  OOTaHUKE, 300JIOTUH, AaHaTOMMHH,
¢dusuosorun  4YenoBeKa. B 11 KJacce  U3y4YyarTcs

SBOJIIOLIMOHHOE YY€HHE, OCHOBBI DKOJIOTUM MW YYE€HHUE O
ouocdepe.

YuebHbll npeamer «buonorus» mpu3BaH 0O0eCHeYUTh
OCBOCHHE O0YyYaroIMMHUCS OMOJIOTMUECKUX TEOPUN U 3aKOHOB,
Uaer, MNPUHOUIOB W  HOpaBWi, JeEXKalluX B  OCHOBE
COBPEMEHHOU €CTECTBEHHO-HAay4YHOMW KapTHHBI MHUpa; 3HAHUU
O CTPOCHHUU, MHOTOOOpa3MU U OCOOEHHOCTSIX KIIETKHU,
opraHusma, MONYJISIIUM, OHOIEHO3a, JOKOCHUCTEMBI; O
BBIJAIOIIIMXCSI ~ HAYYHBIX  JIOCTHDKCHHUSIX,  COBPEMEHHBIX
HUCCJIEIOBAHUSIX B  OHOJIOTUH, TNPHUKIAIHBIX  acHeKkTax
Ouosyiorndyeckux 3HaHuUM. Jlns pa3BUTHUA W OOJAEpKAHUS
UHTEepeca  oOydaromuxcss K  OHOJOrMM  Hapsay  co
3HAYUTEJIbHBIM OOBEMOM TEOPETUYECKOro MmaTepuaja B
CoJZIep>KaHNUU y4eOHOTr0o npeamMera «buomorus»
OpPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUENH CTAHOBJIEHUSA W
pa3BUTUSA TOW MM HWHOM oOJacTu OMOJIOTUHM, BKJIAJIOM
OTE€YECTBEHHBIX U 3apyOeXHBIX YUYEHBIX B pEIICHHUE

BAKHEHIINX OMOJIOTHYECKUX U DKOJOTMUESCKHX npo6neM.

HEJU U 3AJAYU U3YUEHUSA YYEBHOI'O ITPEAMETA
«BHAOJIOTI' U5I»



Ilens m3ydeHust yueOHOro mipeamera «buosorusi» Ha
YrIIyOn€HHOM  YpOBHE —  OBJIQZICHHE  OOYYarOIIUMHUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAJILHOM OpTraHU3aIuu
)KUBBIX CHCTEM pa3HOro paHra U nOpuoOpeTeHHe yMEHU
WCIIOJIb30BaTh 3TU 3HAaHUS B (POPMHUPOBAHMHM HHTEpeca K
onpenenéHHol obiacTh NpodecCHOHAIBHON JesTEIILHOCTH,
CBSI3aHHOW C OMOJIOTHEH, WM K BHIOOPY yUE€OHOTrO 3aBEJICHUS
JUI IPOAOJKEHUST OMOJIOTrMYEeCKOro 0Opa30BaHUs.

JocTtmwkeHnne unenu w3ydeHUs ydeOHOro Ipeamera
«bruonorusn»y Ha yrayOnéHHOM ypoBHE oOOecneduBacTCs
pelIeHUEeM CIEeAYIONINX 3a/1a4:

—OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBI OMOJIOTHYECKUX
3HaHUM: 00 OCHOBHBIX OMOJIOTUYECKUX TEOPUAX, KOHLIEMHIIUIX,
TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX W  IpaBuiax,
COCTAaBJISIFOIIIAX COBPEMEHHYIO €CTEeCTBEHHO-HAYYHYIO
KapTUHY MHpaA; O CTPOSHHUHU, MHOTOOOpa3uu U OCOOCHHOCTSIX
OMOJIOTHUYECKUX CHUCTEM (KJIETKa, OpraHU3M, NOMYyJISIUs, BU,
OumoreolieHo3, Owmocdepa); O BBIJAOIINXCSI OTKPBITHIX |
COBPEMEHHBIX UCCIEIOBAHUIX B OMOJIOTHH;

—O03HaKOMJICHHE OOYYaroIuXCsi C METOAAaMH MO3HAHUS
>KUBOM OPUPOJIBL: HUCCIEeN0BATEIbCKUMHU METOJIaMU
OMOJIOTUYECKUX  HayK (MOJISKYJSIPHOH W  KJIETOYHOM
Ouosoruu, >MOPUOJIOTUN U OMOJIOTHH Pa3BUTUS, TEHETUKU U
CEeJeKIINM, OHMOTEXHOJIOTHMH W CHHTETHYECKOW Ononoruw,
NaJICOHTOJIOTHUH, 3KOJIOTHMH); METOJIaMHU CaMOCTOSTEIBHOTO
NpPOBEACHUS OHMOJIOTHYECKUX HCCIEeAOBAaHUN B 1abopaTopuu

u B T1ipupose (HaOmroIeHHE, UW3MEpPEeHHE, HSKCICPUMEHT,



MOJICITUPOBAHUE);

—OBJaJIeHHE 00yYaroIuMuCs YMEHUSMU:
CaMOCTOSITEJIbHO HaxXOJWTh, AHAJIW3UPOBATh U HCHOJIb30BaTh
OMOJIOTHYECKYI0  UWH-  (opmaluio; MOJIb30BaThCS
OMOJIOTUYECKOM TEPMUHOJIOTHEH W CHUMBOJIMKOM;
YCTaHaBJIMBAaTh CBSI3b MEXJIY pa3BUTHEM OHOJIOTHU U
COLIMAJIbHO-PKOHOMMUYECKUMHU u AKOJIOTHICCKUMU
npobJjieMaMy 4YeJI0BEYEeCTBa; OLIEHUBATh IIOCIEIACTBUSI CBOEH
JIEeSITEIbHOCTU 0 OTHOIIEHHUIO K OKpY Karolllel MOpUupOoaHOM
cpene, COOCTBEHHOMY 3JIOPOBBIO U 3J0POBBIO OKPY>KAIOIIUX
monel; 0OOCHOBBIBATh M COOJIIOATh MEPbI NPOPMIIAKTHKHU
WH(PEKIIMOHHBIX 3a0oJicBaHUN, TIpaBWiIa IIOBSACHHUS B
npupojie MU  obecrnedyeHUss O€30MaCHOCTU  COOCTBEHHOM
JKU3HEIeSI TeTbHOCTH B 4pe3BhIYaNHBIX CUTYyaIHSIX
MPUPOJTHOTO M TEXHOTE€HHOT'O XapakTepa; XapaKkTepu30BaTh
COBpPEMCHHBIC HAyYHBIC OTKPBITHS B 00JacTH OUOJIOTHU;

—pa3BUTUE Yy OOYYAIOMIMXCS HUHTEIUIEKTYalbHBIX U
TBOPYECKHX CIIOCOOHOCTEH B mpollecce 3HAKOMCTBA C
BBLIAFOIITIMHUCS OTKPBITUSIMU 17§ COBPEMEHHBIMH
HUCCJIEIOBAaHUSIMHU B Oouomnoruu, penraeMbIMu S
npolieMaMu, METOIOJIOTUEH OMOJIOTHYECKOT0 UCCIIeTOBAHUS;
OPOBEJICHUS DKCIIEPUMEHTAITbHBIX UCCIECIOBaHUMN, PEIICHUS
OHoJOorMYecKux 3ajad, MOJICJIHMPOBAHUSI OHOJIOTHUUYECKUX
OOBEKTOB M IIPOIIECCOB;

—BOCOUTAHUE y O0yYJarOIIMXCst LIEHHOCTHOTI'O
OTHOLIICHUs K >XUBOU NPUPOAE B LICJIOM U K OTIACIBHBIM €€

oObeKTaM | SBJICHUSIM; (HOPMHUPOBAHHUE DKOJOTUYECKOMU,



T€HETUYECKOU IpaMOTHOCTH, OOIlEeH KyJIbTyphbl IOBEAECHUS B
OpUPOAE; UHTErpallM €CTECTBEHHO-HAYYHbIX 3HAHUI;

—IpUOOpPETEHNE OOYYAIOIIMMHUCS KOMIIETCHTHOCTH B
paloHaJIFHOM MPHUPOJIOIIOIb30BAaHUN (COOIIOACHUE TPaBUII
HOBEJICHUsT B  IIpUPOAE, OXpaHbl BHUJIOB, DIKOCHCTEM,
ouocdepnl), COXpaHEHUH COOCTBEHHOTO 310POBBS U 3JI0POBbBSI
OKpyXarmux Jroaed (coOmoaeHuss wmep nOpoUIIaKTUKH
3a00JIEBaHUH, obOecrieyeHue 0€30IIaCHOCTH
>KU3HEIeSI TEIIbHOCTHU B 4pe3BbIYaUHBIX CUTYyaLUsIX
OPUPOJHOTO ¢ TEXHOTE€HHOrO0 XapaKTepa) Ha OCHOBE
HUCIIOJIb30BaHUsl  OMOJIOTMYECKUX 3HAHMM WU yYMEHUH B
IIOBCCOHCBHOMN >KH3HHU;

—CO3JaHM€ YyCJIOBUH [JIsI OCO3HAaHHOIO BBIOOpa
0o0y4JaroummMucst WHIUBUYaJIbHOM oOpa3oBaTeabHOMN
TpPaeKTOPHH, criocoOCTBYOIIECH MOCJIEAYIOIEMY
npo¢GEeCCHOHAITBHOMY CaMOOIIPEJIEIICHHIO, B COOTBETCTBUHU C
WHAMBUYaJIbHBIMH UHTEpPECAMHU U NOTPEOHOCTAMU PETHOHA.

OT6O0p opraHu3alMOHHBIX (POPM, METOJOB U
cpeacTB OoOydYeHHsT OMOJIOTHH OCYIIECTBIISIETCS C
yIETOM CrieIInPUKH ero coZIep>KaHUsT 154
HalpaBJIEHHOCTHU Ha MPOJOIJIKEHUE
OUOJIOTUYECKOro oOpa3oBaHUsSI B OpraHU3alHUsIX
CpEeaHEro npodeccuoHaIBbHOTO u BBICIIIETO
oOpa3zoBaHMUsI.

OO0s13aTeIBbHBIM  YCJIIOBHEM IIPpHU OOYYEHHUUH
OuoJsioruu Ha YIIIyOJIEHHOM YPOBHE SIBJISIETCS

npoBeaeHue J1adopaTOpPHBIX W MIPAKTHUYECKUX



paodor. Tak>ke ydvacTHe OOydYaromnmxcss B
BBIMTOJIHEHUH MPOEKTHBIX u y4yeOHO-
HCCJIEAOBAaTEIBCKUX padoT, TeMaTHKa KOTOPBIX
OIIpEACIIsIETCS YYHUTEJIIEeM Ha OCHOBE HUMCIOIIUXCS
MaTepUaATIbHO-TEXHHYECKHUX PECYPCOB M MECTHBIX
MIPUPOIHBIX YCIIOBHUM.

B TEMaTUYIECKOM TUIAaHUPOBAHUU JIITST
KaX 10T O KJIacca rnpearojaracTcs pe3epB
Yy4eOHOro BpPEMEHH, KOTOPBIA YYHUTEJIb MOXET
HCIIOJIB30BaTh IO CBOEMY YCMOTPEHHUIO, B TOM
YHCJI€ JIsI MIPOBEIACHUsT OOOOIIMarOIINX YPOKOB,
3aIUThI OOYyYarOIIuMHUCS MMPOSKTHBIX W
ydeOHO-HuccIe10BaTeJIbCKUX padoT.

MECTO YYEBHOI'O IPEAMETA «BUOJIOTI'US1» B
YYEBHOM IIJIAHE

I[Iporpamma cocraBiieHa ¢ y4€TOM KOJHMYECTBa 4YacCOB,
OTBOAMMOI'O0 Ha H3ydyeHHe mnpeamera «buosorus» ydeOGHBIM
MIaHoM Ha yriayonéHHom ypoBHe B 10-11 knaccax.
IIporpamma paccunuTaHa Ha NTPOBEACHHE 3 Y 3aHATUU B
HEJISJII0 MIPU W3YYCHHUH TpeameTa B TedeHue asyx Jjet (10 u
11 kmnaccer). OOmiee uywuciao y4deOHBIX YacoB 3a 2 roja
obyuenust coctaBisieT 204 4, u3 Hux 102 9 (3 4 B Henel0) B
10 wunacce, 102 g (3 u B Hegeno) B 11 kitacce.

COJAEPKAHUE YYEBHOI'O ITPEAMETA «bHOJIOT' USI»
10 KJIACC
Tema 1. Bbuosorus kak nayka (1 4)

CoBpeMeHHast Ouojorus — KOMIUIEKCHass Hayka. Kparkas



ucTopus pa3Butusa Ouonorun buonoruueckue Hayku M U3ydaeMble UMU
npobiembl dDyHaaMeHTadbHbIe, NPUKIATHBIE U TOUCKOBBIE HAyYHbIE
MCCJICIOBAHMS B OMOJIOTHH.

3naueHue ouonoruu B GopMHUPOBAHUHM COBPEMEHHON €CTECTBEH-
HO-Hay4HOIl kapTuHbl Mmupa. lIpodeccun, cBsa3aHHbIE C OHOJIOTHEH.
3HaueHue OWUONOTMM B MPAKTUYECKON JEATENbHOCTH 4YelOBEKa:
MEIUIIMHE, CETHCKOM X035HCTBE, TPOMBIIIUICHHOCTH, OXPaHe IPUPOJIBIL.

JleMoOHCTpaL U

[Moprpetsl: Apuctorens, Teodpact, K. Jlunnei, XK.b. Jlamapk,
Y. JlapBun, Y. I'apsen, I'. Mennens, B. 1. Bepnanckuii, M.11. I1aBnos,
N.N. MeunukoB, H.M. Basunos, H.B. Tumodeer-PecoBckuii, [k
Yorcon, @ Kpuk, /1.K. benses

Tabmuubl 1 cxembl: «CBs3b OMOJIOTMU C APYTUMH HayKaMuy,

«Cucrema OMOTOTHYECKUX HAYK)

Tema 2. ’KuBble cucTeMbl U UX U3yueHue (2 4)

KuBble cuctemsbl Kak mpeaMmer u3ydeHus Ouosoruu. CoiicTBa
JKUBBIX CHCTEM: E€IMHCTBO XHWMHYECKOI'O COCTaBa, JUCKPETHOCTb H
LEJIOCTHOCTD, CJIIOKHOCTb U YIIOPSAAOYEHHOCTb CTPYKTYPBI, OTKPBITOCT,
CaMOOpTraHU3aLus, CaMOBOCIIPOU3BE/ICHUE, pPa3aApaKUMOCTb,
W3MEHUYHUBOCTh, POCT U Pa3BUTHE.

VpoBHU  OpraHu3alMM  KUBBIX CHCTEM: MOJEKYJISIPHBIHU,
KJIETOYHBIA, TKAaHEBBIM, OPraHU3MEHHBIM, MONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OuoreoneHoTuyeckuit), Ouocdepusiii. IIpoueccsl,
MPOUCXOAAIINE B KMBBIX cHcTeMaX OCHOBHBIE NPU3HAKH KUBOTO.
Kuzap kak (opma cymiecTBoBaHHMS MaTepud. Hayku, wu3zygaroriue
YKUBBIE CUCTEMBI Ha PA3HBIX YPOBHSAX OpraHU3aLNU

N3yuenne >XMBBIX cHCTeM. MeToabpl OHMOJOTHYECKOW HayKH.



HaGmonenue, HU3MEpPEHHE, AKCTICPUMEHT, CHCTEMAaTH3alMs,
MetaaHanu3. [loHsTHE O 3aBUCHUMOM M HE3aBUCUMOM IEPEMEHHOM.
[InanupoBanue »skcnepumenta. l[locraHoBka W MpoBepKa THUMOTE3.
Hynesas runore3a. [lonsitue BoiOOpKU U €€ qocTOBEpHOCTH. Pazopoc B
Onosornueckux JaHHbIX. OIEeHKa JIOCTOBEPHOCTH  IOJYYCHHBIX
pe3yiabTaToB. IIpHYMHBI HWCKaKEHHS PE3yJbTaTOB OAKCIEPUMEHTA.
IloHsTHE CTAaTUCTUYECKOTO TECTA.

Tabmuubt  w  cxembl:  «OCHOBHBIE TPHU3HAKH  JKU3HN,

«buonoruueckue cucremsl», «CBOMCTBA KXUBOM Marepumn», «YpOBHU
OpraHM3alMy >KUBOM Npuponsl», «CTpoeHue >XKHUBOTHOM KIIETKWY,
«TkaHU KUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEYECKOTO OPraHU3Ma»,
«buoreonenos», «buocdepar, «Metoabl U3ydEHUs KUBOU IPUPOIBD»

Ob6opynoBanue: 1a60paTopHOE 00OPYAOBAaHUE JUISl TPOBEACHUS

HaOI01eHNH, H3MEpEeHUH, SKCIEPUMEHTOB

JlabopaTopHble U NpaKkTHYeCKHe PadoThl

[TpakTnueckass pabora «lcnonp3oBaHUE pa3iIMYHBIX METO/0B
IIPU U3YYEHHUH KUBBIX CUCTEM»

Tema 3. buosorus kiaerku (2 4)

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS €IMHUIIA KUBOTO.
Uctopust otkpbiTusi kietku. PabGorer P. I'yka, A. JleBenryka.
Knerounas teopus (T. IlIBann, M. Ilneiinen, P. BupxoB) OcHoBHBIC
I0JIO’KEHUSI COBPEMEHHOM KJIIETOUYHOM TEOPHUH.

MeToapl MONEKYJISIPHON U KJIETOYHOW OMOJIOTHN: MUKPOCKOITHS,
xpomarorpadusi,  3yekTpodope3,  METOA  MEUEHBIX  aTOMOB,
muddepeHranbHoe HEeHTPUPYTrHpOBaHNE, KYJIHTHUBUPOBAHUE KIIETOK
H3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MHMKPOCKOIHUS

Koundghoxanvnasa muxpockonus. BumanvHoe (npudicusnenHnoe) usyueuue



KemoK.

JdemMoHCcTpauMu

Ioprpetsl: P I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P.
Bupxos, K. M. bap

Tabmumpl U cxembl: «CBETOBOW MHUKPOCKOID, «DJIEKTPOHHBIN

MHUKPOCKOID», <<I/ICTOpI/I${ Pa3sBUTHUA METOJOB MUKPOCKOITUH))

OO6opynoBaHue: CBETOBOM  MMKPOCKONI;  MHKpOIIpenapaThl

PaCTUTENbHBIX, )XUBOTHBIX U OAKTEPHAIBHBIX KIIETOK.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl

[TpakTnueckas pabora «M3ydeHne METOAOB  KJIETOYHOU
omonorun  (xpomarorpadusi, dnekTpodopes, auddepeHUATBEHOS
uentpudyruposanue, [1LP)»

Tema 4. Xumuueckas opranusanus Kiaerku (10 49)

XUMHUYECKUI COCTaB KIIETKH. Makpo-, MHKpPO-U
yIIbTpaMHUKpO3JeMeHThl. Boja 1 €€ ponb Kak pacTBOpUTENs, pearcHTa,
ydyactue B CTPYKTYpUPOBAaHUU  KIJETKH,  TEIUIOPETYIISIIHUH.
MuHepanbHble BelleCTBAa KJIETKH, WX Ouosoruueckas poib. Pousb
KAaTHOHOB U aHUOHOB B KJIETKE

Opranuyeckue BelecTBa KJIETKH. buonornueckue mogumepsl.
benku. AMHUHOKHCIOTHBIM cocTaB OenkoB. CTpyKTypsl OemkoBOMH
MoJnekynbl. [lepBuuHast cTpykTypa Oesika, TENTHIHAs  CBS3b.
Bropuunasi, TpeTuuHas, 4YeTBepTHYHas CTPYKTyphl. JleHaTypauus
CaoiictBa OenkoB Knaccuduxarus OenkoB. buonoruueckue ¢yHKIuu
0enkoB. /IpuoHnul.

VYrneBoasl. MoHocaxapubl, Aucaxapuabl, OJIMIOCAXapHuibl U
nonucaxapuapl. OOmmii miuaH CcTpoeHus U (PU3UKO-XUMHUECKUE

CBOICTBa yrieBo10B. buonornyeckue GyHKIMH YIII€BOAOB.



Jlunner. [M'uapodunsHO-THAPOPOOHEIE CBOICTBA.
Knaccudpukanusa nunuaos. Tpurnunepunsl, (ochonunuiasl, BOCKH,
crepounipl. buonornueckue ¢ynkumm nununos. OOmme CcBoicTBa
OMOJIOTHYECKUX ~ MEeMOpaH —  TEKyd4ecTb, CHOCOOHOCTH K
CaM03aMbIKAHHIO, IOJIYIIPOHULIAEMOCTb.

Hyxneunoseie kucnorsl JJHK u PHK. Ctpoenune HyKI€MHOBBIX
kucinor. Hyxneornapl. IIpuHnun kommuieMeHtapHocTH. IIpaBumio
Yapradda. Crpykrypa JHK — nBoitnas ciupans. MecToHaxoxaeHue
u Ouonormueckue ¢ynkiuu JHK. Buast PHK. ®ynknuun PHK B
KJIETKE.

Crpoenue wmonekynsl AT®. Makpospruueckue CcBA3M B
Mmoiiekyne. AT®. buonornyeckue ¢pynknuun AT®. BoccranoBneHHbIe
MEePEHOCUYMKH, UX (QYHKIUH B KIETKE. /[pyeue Hykneozuompugocghamol
(HT®) CexBeHMpPOBaHUE JIHK Memoowi 2EHOMUKU,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHUYECKHME M OuopuznyuecKue
HCCIIEIOBAaHMsI COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhI OMOMOJIEKYIL.
Mooenuposanue cmpykmypsi u yuKyuil 6UOMONEKYN U UX KOMNIEKCO8.
Komnvromepnolii ouzatin u opeanuueckuti cunme3 OUOMONEKYN U UX
HEenpupooHvIX AHAN0208.

JeMoHcTpauun

Hoptpertst: JI. [Toaunr, . Yorcon, @. Kpuk, M. Yunkuuc, P.
Opanxaul, ©. Correp, C. [Ipy3unep

[lnarpammel:  «PacrpeneneHne XMMHYECKHUX DJIIEMEHTOB B
HEXKHMBOM mpupone», «PacrpeneneHne XUMHYECKHX JJIEMEHTOB B
KUBOU IIPUPOLIEN

Tabmumpl u cxembl: «llepuoamueckas TabnuIa XUMHYECKUX




2NeMEHTOBY», «CTpoeHne MOJIeKynbl BOAbI», «BemectBa B cocTase
opranu3zMoBy», «CTpoeHre MoJeKyJbl Oenka», «CTpyKTypbl O€IKOBOM
MOJIEKYIb», «CTpOCHHE MOJEKYyN YIIIEBOLOB», «CTpOEHHE MOJIEKYII
munuioBy», «HykienHoBble KUCIOTHIY, «CTpoeHune MoieKyinbsl ATD»

O6ODVZ[OBaHI/Iei XUMHYCCKasd Iocyaa u 060py,Z[OBaHI/Ie

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

1 JlaGopatopHas pabora «OOHapyx)eHHEe OCIKOB C MOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUI»

2 JIabopatopHast paboTa «lccrnenoBanue HyKI€HHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB)»

Tema 5. Ctpoenue u GyHKIMH KIeTKH (8 1)

Tunsel  KJIETOK: JyKapuoTHuYecKas U  I[POKapUOTHYECKAs.
CtpypTypHO-GyHKIIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenne mpokapuoTHueckoi kieTku. KierouHas creHka Oak
Tepuit u apxei. OcoOEHHOCTH CTpOEHHUS TeTepoTpodHON U
aBTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK. MECTO U pojb MPOKapHOT B
OuoIIeHO3aX.

Crpoenre ¥ (QYHKIMOHUPOBAHHE HYKAPUOTHUECKOW KIIETKH.
[TnazmaTnueckas MeMOpaHa (mna3manemma). CrtpykTtypa
MJ1a3MaTUYECKOMN MeMOpaHbI. Tpancnopt BEILIECTB yepes
IUIa3MaTHYECKyI0 MeMOpaHy: NacCUBHBIN (quddy3us, obimerdyéHHas
midy3us), axTUBHBIA (MEPBUUHBIA M  BTOPUYHBIA  AKTUBHBIN
tpancropt) Ilomynmponumaemocts MeMOpansl. PaGora  HaTpwmii-
KaJINEBOTO HAacoca. DHAOIMTO3: MUHOIMTO3, (aromuro3. DK30IHTO3.
Knerounass crenka. CTpykTypa W (YHKUMH KJIETOYHOH CTEHKHU
pacteHuii, rpuboB.

Huromnna3ma. I{uto30as. IluTockener. JIBMkeHHE UTOILIA3MBbI.



Opranounsl  kietkd. OpHomMeMOpaHHBIE — OpPraHOUABl  KJIETKH:
snjomiazmatudeckas cerb (DI1C), anmmapar ['onbIKd, JTU30COMBI, HX
crpoeHne ¥ (yHKIMHA. B3auMOCBS3b OIHOMEMOpPAHHBIX OPraHOWIOB
kieTku. CTpoeHue rpaHysIsIpHOTO PETUKYIyMa. Mexanusm Hanpaeienus
benxose 6 OIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['maakuii (arpaHysIpHBINA) SHAOIIA3MATHYCCKUNA PETUKYIIYM
Cekperopnast ¢yaknust anmapara ['onbmxu. Mooughuxayus Oenkog 6
annapame [ onvooxcu. Copmuposka 6enxkos 6 annapame I onvodxcu.
Tpancnopt BemiecTB B KJeTKe. Bakyonu pacTUTENbHBIX KIIETOK.
Kiierounsrii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpraHOMJbI ~ KJIETKH:  MHUTOXOHJIPHH,
mnactuabl  IIpoucxoxcoenue mumoxonoputl u naacmud. Cumbuozenes
(K. C. Mepesxckosckuii, JI. Mapeynuc). CtpoeHne u (QyHKIHU
MUTOXOHJpUM © mnactun [lepBUYHBIE, BTOPUYHBIE U CIOXKHBIC
IIJIACTUBI (OTOCUHTE3UPYIOIINX JYKapuoT XJI0pOIIacThl,
XPOMOIUIACTHI, IEUKOIUIACTHI BBICIINX PACTCHUN

HememOpanusie opranouasl kietku. CtpoeHue u (QyHKUIUU
HEMEeMOpaHHBIX OPraHOMAOB KIETKU. PubGocomsl. [lpomedsxcymoumnvie
Qdunamenmol. MuUKpOPWIAMEHTBL. AKMuUHOBble MUKDPODUIAMEHMbL.
MpllieuHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIULEYHBIX KIIeMOK.
Muxkpotpy6ouku. Knertounsrii ieHTp. CTpoeHHEe U TBUKEHHUE KTYTUKOB
U pecHMYeK. MukpoTpyOouku 1uToruiasMel. LleHTtpuons. benku,
accoyuupoBanHvle € MUKpoOQuUIAMeHMAamMu U MUKPOMPYOOUKAMU.
MomopHnvie benxu.

SAnpo. Obonouka sapa, XpOMaTUH, KAPUOIUIa3Ma, SIIPBIIIKH, UX
CTpPOEHHUE u G yHKITHH. S nepubiii OeIKOBBII MaTpHKC.

[IpocTpaHCTBEHHOE PACIOTIOKEHHE XPOMOCOM B WHTEp(a3zHOM sjpe.



Oyxpomamun u e2emepoxpomamuH. benkum XpomMaTMHa — THCTOHBI
Jlunamuxa si0eproii ob6onouku 6 mumose. Aoeprnwviti mpancnopm.
Knerounsie BikmoueHws. CpaBHUTENbHAs XapaKTEPUCTUKA
KJIETOK 3YKapHoOT (pPaCTUTEIILHOH, )KUBOTHON, TPUOHOM )
JdemoHCcTpauMu
IToptpetsi: K. C. MepexkoBckuii, JI. Mapryinuc

Tabnuubt u cxembl: «CTpOEHUE SYKAPUOTUIECKON KIICTKIY,

«CTpoeHue >KMBOTHOM KieTku», «CTpoeHue pacTUTEIbHOU
kietn»,  «CTpoeHue  MUTOXOHApuUm»,  «Smpo»,  «CrpoeHue
MPOKAPUOTUUYECKON KIETKH»

OO6opyoBaHue: CBETOBOM  MMKPOCKONI;  MHMKpPOIIpenapaThl

PacTUTENBHBIX, )KUBOTHBIX KJIETOK; MUKpOIpEnaparbl OakTepuanbHbIX
KJIETOK

JlabopaTopHbIe U NIpaKTHYeCKHe padoThl

1 Jlabopatopnas pabota «lM3ydueHue CTpOCHHS KIETOK
Pa3IMYHbIX OPraHU3MOBY

2 Ilpaktuueckass pabora «M3ydeHue CBONCTB KJIETOUHOU
MeMOpaHbI»

3 JlabGoparopnas paborta «McciemoBaHue IUIa3MoiiM3a H
JIeTJIa3MOJIN3a B PACTUTENIBHBIX KIIETKaX)

4 Tlpaktnueckas pabora «/3ydyeHue IBUKEHUS LIUTO IJIa3Mbl B
PACTHTENBHBIX KIETKAX)

Tema 6. O0MeH BellecTB U NMPeBpallleHUe JHEPTUM B KJIETKe
(9 4) AccuMmIIAMS U TUCCUMIUISIIINS — J[BE CTOPOHBI METa0oIM3Ma.
Tunel oOMeHa BemiecTB: aBTOTPO(HBIA U TeTepoTpodHBIA. YdacTue
KHUCJIOpOAa B OOMEHHBIX Ipoleccax. DHEPreTHUecKoe oOecreyeHue

KJIETKU: MpeBpalleHue ATD B 0OMEHHBIX MpoIeccax.



depMEHTATUBHBIN XapakTep peakiuid KIETOYHOrOo MeTabomn3Ma.
@depMeHTBl, HX CTPOEHUE, CBOICTBA W MEXaHU3M JICHCTBUSL.
KodepmenTsr. Otnnuus (bepMeHTOB OT  HEOPraHM4ECKHX
KaTaJan3aTopoB. benku-akTuBaTOphI u OCIIKH-UHTUOUTOPEI.
3aBUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX pEAKIUHA OT pPa3IHuHbIX
(hakTOpOB.

IlepBHUYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. DoTocuH
Te3 AHOKCULEHHBIU U OKCUSEHHBIU (homocunmes y baxmepuil.

Cseemocobuparowue nuemenmsl U NUSMEHMbl PEAKYUOHHO20
yeumpa. Ponb xmoporuiactoB B mporecce dorocunteza. CBeToBas u
teMHOBas  (azel.  Domoowixanue, C3-, C4- u CAM-munsei
gomocunmesa. TIponyKTHBHOCTH (hOTOCHHTE3a. BiusiHMe pa3imyHBIX
(bakTOopoB Ha CKOPOCTh (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A.

XemocuHTe3. PazHooOpazue  OpraHM3MOB-X€MOCHHTETHKOB:
HUTpUULIMpYIONTHE OaKTEepUH, IKeIe300aKTepuu, CepoOaKTepUH,
BOJIOPOJHBIE OaKTepun. 3HaYEHHE XEMOCHUHTE3A.

AHa’poOHBIE OpraHu3Mbl. Bumsl OpokeHHs. [TpoaykTsl
OpoXeHMsT M  MX  HCIOJb30BaHUE  YEJIOBEKOM. AHa’poOHBIE
MUKpPOOPTaHU3Mbl KaK OOBEKTbl OMOTEXHOJOTMH U BO30yIUTENn
0ose3Hel.

AdpoOHBIE OpraHM3Mbl. JTamnbl HHEPreTHYEeCKOro OOMEHa.
[ToaroroBuTenbHBIN dTaIl. [ THKOIN3 — OECKUCIOPOIHOE PACIICTIIICHHE
TJIIOKO3BI.

buonoruueckoe okucieHue, WIM KIETOYHOE JbIxaHue. Poib
MUTOXOH/IPHH B MpoLeccax OMOIIOTHYecKoro okucienus. Lukimyeckue
peakimu.  OxucnautensHoe  QocdopunupoBanue. DHepeus  mem

bpannozo epaouenma npomornos. Cuntes ATD: paboma npomonuou



ATD-cunmaszwvl. IlpeumyimecTBa a’dpoOHOTO MyTH OOMEHa BEIIECTB
nepea aHa3poOHBIM. DPHEKTUBHOCTh IHEPTETUICCKOTO OOMEHA.
JleMoHCTpan U
IMoprpersr:  JIx Ilpuctiin, K. A. Tumumpsazes, C. H.
Bunorpanckuii, B. A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3un

Tabmuipl U cxembl: «POTOCHHTE3Y, « IHEPTETUUESCKUI OOMEHY,

«buocunres Oenka», «CtpoeHne ¢epMeHTa», «XEMOCHHTE3)

OOopynoBaHue:  CBETOBOW  MHKpPOCKOIL;  O0OOpyAZOBaHWE IS

IIPUTOTOBJICHUSI TOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB

JlaGopaTopHble U MpaKkTH4YecKHe padoThl

1. JlaGoparopnas pabora «M3ydeHWEe KaTaTUTHYCCKON
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMuiIa3bl WM KaTajlasbl)»

2. JlabopatopHas pabota «M3ydeHue (epMEHTATUBHOTO
paclienieHusl MEepPOKCUAAa BOAOPOJAa B PACTUTENbHBIX M KHUBOTHBIX
KJIETKax»

3. JlaboparopHas pabota «CpaBHEHHE TIPOIECCOB (hOTOCHHTE3a
U XEMOCHHTE3a»

4. JlabopatopHas paboTta «CpaBHEHHE NPOLIECCOB OpPOXKEHUS U
TIBIXaHUSD)

Tema 7. HacaencrBenHass uWH(poOpMauus ¢ peaju3anus
eé B KJeTKe (9 4)

Peakumu MaTpuuHoro cunresa. [IpyHIMI KOMIUIEMEHTApHOCTH
B PEaKIUIX MaTPUYHOTO CUHTEe3a. Peanu3anus Hacie1CTBEHHON

nHpopmanuu. ['eHeTHIecKkuit Ko, ero CBoMcTBa. TpaHCKPUITIIHS
— matpuuHblid cuHte3 PHK. TIpuHImne! TpaHCKpUNIMKA: KOMIUIEMEH-
TapHOCTh, AHTHUIAPAIUIEIIBHOCTb, AaCUMMETpUUHOCTb. Co3spesanue

mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.



Tpancnsauuss m e€ srtanbl. Yuacthe TpancnopTHeix PHK B
OnocuHTe3e Oenka. YcioBuss OumocuHTe3a Oenka. Komupomanue
aMHHOKHUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Cospemennvie npeocmasnenusi 0 cmpoenuu eenos. Opranuzanus
TEeHOMa Yy MPOKAPHOT W AYKApUOT. Peryssinus akTHBHOCTH T€HOB Yy
npokapuot. ['unoresa onepona (®. XKako0, XK. Mano) Moaekyraprvie
MexXaHusmMbl dKcnpeccuu 2eHog 'y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsaius 0OMEHHBIX MPOIEC COB B KIIETKE.
KnerouHslit romeocras.

Bupycsl — HeEKIETO4YHbIe (OPMBI JKM3HH M OOJIMTaTHBIC
napa3uThl. CTpOEHUE MPOCTHIX M CIOXKHBIX BUPYCOB, PETPOBHPYCOB,
0akTepuodaros. JKusnennviti yuxkn JJHK-cooepocawux supycos, PHK-
codepocawux eupycos, bakmepuoghacos. Obpamnas mMpaHCKpunyus,
peeepmasa, unmezpasd.

BupycHble 3a0oiieBaHUs YEIOBEKA, JKUBOTHBIX, PACTCHHM
CIIn M, COVID-19, connanbHbie ¥ MEIUIIMHCKHE TTPOOIEMBI

Buoungopmamuxa: unmeepayus u anaiuz OOILUWUX MACCUBOS
(«bigdata») cmpyxmyprsix 6uonocureckux oannvix. Hanomexnonocuu 6
ouonocuu u meouyure. Ilpoepammupyemole gpynxyuu 6eaxos. Cnocodwl
0ocmasKu 1eKapcms.

JleMoHCTpanun

Hoptpets: H. K. Konsuos, Jl. 1. IBanoBckuit

Tabuuiel ¥ cxeMel: «brocuHTe3 Oenkay, «[ eHeTHYeCKui Koy,

«Bupycei», «bakreprodaruny»
JlabopaTopHble U NpakTHYecKue padoThl
[Tpaktuyeckas padora «Co3znaHue MOJEIN BUPYCay

Tema 8. ’KnuzHeHHBIH MK KJIETKH (6 4)



Knerounsrii muki, ero mepuonasl u perymsaius Muatepdaza u
MuT03 OCOOEHHOCTM TMPOIIECCOB, MpOTEKAlMMX B HHTepdase.
ITogroroska KIIETKH K JEJICHUIO. [IpecunTeTnyeckuii
(MOCTMHUTOTUYECKHIA), CUHTETUYECKHI U TOCTCUHTETHYECKUU
(IpEeMHUTOTUYECKHI ) TIEPUOIbI HHTEP(A3HI.

Marpuunbiii  cunte3 JHK — pemukauus. [lpuHiumne:
permkanmnn  JIHK:  KOMIUIEMEHTAapHOCTb,  ITOJIYKOHCEPBAaTHBHBIN
CUHTE3, AaHTUNApaLIeNbHOCTh. Mexanusm  permmkanuun  JIHK.
Xpomocombl. CtpoeHue XpomMocoM. Temomepbl U TeloMepasa.
XpOMOCOMHBINT Ha OOp KJIETKH — KapuoTul. JIuriouaHeii wu
raljiouIHbI -~ HaOOpbl  XpoMOCOM. ['OMOJIOTMYHBIE ~ XPOMOCOMBI
[TonoBbIe XpPOMOCOMBI.

Henenne knetku — mMuto3. CTaauM MUTO3a U NPOUCXOAIINE B
HUX 1npoueccbl. Tumbl wmuTo3a. KapuokuHes U IIUTOKUHES.
buonornueckoe 3Ha4eHNE MUTO3A.

Perynsiiinst MUTOTHYECKOTO 1MKIIA KJIETKU. [Iporpammupyemast
KJIETOYHAsi THOENb — aromnTo3.

KnerouHnoe sapo, XpoMOCOMBI, (PYHKIIMOHAIbHAasS TEHOMHKA.
Mexanuzmvl nponugepayuu, ouppepenyuposxu, cmapenus u eubdeiu
knemok. «l{ugposas wnemka» — Ouounpopmamuyeckue mooenu
@DYHKYUOHUPOBANUS KNEMKU.

JleMoHCTpanun

Tabauiel ¥ cxeMbl: «KHU3HEHHBIN IUKIT KIETKN», «MHUTO3»,

«Ctpoenune xpomocomy, «Pemmukanusa JJHK»

OOGopynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpEnapaThl:

«MHUTO3 B KJIETKAaX KOPEIIKa JIyKay

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI



1. JlaGopaTopHas pabota «l3ydeHHE XpOMOCOM Ha TOTOBBIX
MHUKpOIIpernapaTax»

2. Jlaboparopnas pabora «HaOmiomeHue MuTO3a B KIIETKAX
KOHYMKAa KOpEIIKa JyKa (Ha TOTOBBIX MUKPOIIpenaparax)»

Tema 9. Ctpoenue u pyHkuuu opranusmos (17 1)

buonoruueckoe pasznooOpasue opraHuzMoB. OTHOKIETOYHBIE,
KOJIOHUAJIbHbIE, MHOI'OKJIETOYHBIE OPIraHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEAEATEIIbHOCTH OJHOKJIETOUHbIX
OpraHU3MOB. bakrepun, apxeu, OJIHOKJIETOYHbIE rpuokL,
OJIHOKJIETOYHBIE  BOJOPOCIH, Jpyrue HpoTUCThl. KoJoHHalIbHbBIE
opranu3Mmbl. B3aMMOCBS3b 4YacTE€d MHOTOKJIETOYHOIO OpraHU3Ma.
Tkanu, opranel U cucTeMbl opraHoB. OpraHus3Mm Kak €IMHOE LEJIO€.
I'omeocras. Txanu pacteHud. Tunbl pPAaCTUTEIBHBIX  TKaHEW:
oOpa3oBarenpHasi, MOKPOBHAs, MPOBOIAIIAS, OCHOBHAsI, MEXaHUYECKasl.
OcobenHoctu cTpoeHusi, GYHKIMI U PacToNOKEHHs] TKaHEH B OpraHax
pacTeHui

TkaHM JKMBOTHBIX M 4YeJIOBEKa. THUMBI KXUBOTHBIX TKAaHEM:
SMUTENUaNbHAasl, COSAMHUTENbHAs, MBIIIIeUHas1, HepBHas. OcoOeHHOCTH
cTpoeHust, GyHKIIMHA W PACIIONOKEHUS TKaHEW B opraHax >KMBOTHBIX U
YelioBeKa.

Opranbl. BereraTuBHble M T€HEpaTUBHBIE OpraHbl PacTEHUH.
Oprasbl ¥ CUCTEMBI OPTAHOB JKUBOTHBIX U UejoBeKa. DYHKIIMU OPraHOB
U CHUCTEM OpPTaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. CKeneTsl
OJIHOKJIETOYHBIX W MHOTOKJETOYHBIX JKMBOTHBIX. HapyxHbii u
BHYTpeHHUH ckeneT. CTpoeHue U TUIIbI COEAMHEHUS KOCTEH.

JIBmkeHHe OpraHU3MOB. JIBmkeHHe OJHOKJIETOYHBIX



OpraHu3MoB: aMEO0OMIHOE, IKIYTHKOBOE, pecCHUYHOe. JIBMXKeHHe
MHOT'OKJIETOYHBIX ~PACTEHUW: TPONM3MBlI M HAcTuu. JIBuxkeHue
MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJOBEKAa: MbIIIEYHAsd CHUCTEMA.
Pednexc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanue oprann3moB. Ilornomenne BoAbl, YIIEKUCIOTO Ta3a u
MUHEpAJIbHBIX  BEIIECTB  pacTeHussMH.  [IluTaHwe  KUBOTHBIX.
BayTpunosioctTHoe W BHYTPUKIETOYHOE mnuuieBapenue. [lurtanue
MMO3BOHOYHBIX JKMBOTHBIX. OTIENbl MHUIIEBAPUTEIBHOTO TPaKTA.
[IumeBapurtenpHble xene3sl. [lunmeBapurenbHas cucTemMa 4eoBeka.

Jpixanue  opraHu3MoB. Jlpixanwe pactenui. JlpixaHue
*uBOTHBIX. Jnddy3us razoB uepe3 moBepxXHOCTH KiIeTKH. KoxkHoe
neixaHue JlprxarenbHasi TOBEpXHOCTh. JKabepHoe U JIErouHoe JbIXaHUE.
JIpIXaHWe TI03BOHOYHBIX JKMUBOTHBIX M YEJIOBEKAa. OBOJIOLMOHHOE
YCIIOKHEHUE CTPOCHHUS JIETKUX MMO3BOHOYHBIX KUBOTHBIX. JlpIXaTenbHas
cucTeMa 4YesloBeKa. MeXaHu3M BEHTWISUUM JIETKUX Yy MOTHL U
MIeKonuTamux Perynsuus npixanus JprxatenbHpie 00bEMBI.

TpaHcnopT BeWECTB y OpPraHU3MOB. TpaHCHIOPTHBIE CUCTEMBI
pacteHuid. TpaHCHOpT BELIECTB y KUBOTHBIX. KpoBeHOCHas cucrema
u e€ opranbl. KpoBeHOCHass cucTeMa IO3BOHOYHBIX >KUBOTHBIX H
yenoBeka. Cepaue, KpOBEHOCHBIE COCyIbl W KpoBb. Kpyru
KpPOBOOOpAIICHHUS. DBOJIIOLIMOHHBIE YCIIOKHEHUS CTPOEHUS
KPOBEHOCHOM CHCTEeMBI TTO3BOHOYHBIX JKUBOTHBIX. PaboTa cepama u eé
peryJisius.

Boinenenue y opranusmoB. Beigenenue y pactennii. Beigenenue
y kuBOTHbIX. CokparurenbHble Bakyoiau. OpraHbl BbIIEJICHUS.
OunbTpanus, CEeKpenuss W 0O0paTHOE BCACBIBAHME KAaK MEXaHU3MBI

paboTel opraHoB BhlAeNeHUs. CBS3b MOJOCTH Tella C KPOBEHOCHOW U



BBIICIIUTEIIBHON CHCTeMaMu BblfeneHne y Mo3BOHOYHBIX KMBOTHBIX U
yenoBeka. [louku. CtpoeHne M (GYHKIMOHMpPOBAHUE HeppoOHA.
OOpa3oBaHue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHbIX OPIaHU3MOB.
Criopel OakTepuii ¥ MUCTHI MPOCTEHITNX. 3alUTa Y MHOTOKJICTOYHBIX
pacrenuii. Kyrukymna. CpeAacTtBa MacCUBHOM M XMMHUYECKOW 3alUTHI.
duroHIU AL

3amuTa Yy MHOIOKJIETOUHBIX JKMBOTHBIX. I[IOKpoBBI U HX
IPOU3BO/IHBIE 3aliuTa OpraHu3Ma oT Ooje3Heil. MIMMyHHas cuctema
yenoBeka KileTouHbll U rymMopanbHblii UMMYHUTET. BpoxXaEHHBIN 1
npuoOpeTéHHBI crienn(UIecknii UMMYHUTET. Teopus KIOHAIBHO-
cenektuBHoro ummynurera (II. Dpnux, ®. M. bepuner, C. Tonerasa)
BocnanurensHble OTBETHI OpraHu3MoB Poiib BpOKIEHHOTO NMMYHHTETA
B Pa3BUTHUHU CUCTEMHBIX 3a00JI€BaHUI

PaznpaxxumocTs u perynsuus y opranu3moB. PazapakumMocts y
OJIHOKJIETOYHBIX OpPraHM3MOB. Takcuchl. PaznpakumMocTh U peryssius
y pacTeHuid. POCTOBBIE BelleCTBA U UX 3HAYCHHUE.

HepBHasi cucrema u peduieKTopHasi peryasius y >KMBOTHBIX.
Hepsnas cucrema u e€ otienbl. DBOMIOIMOHHOE YCIO0KHEHUE CTPOEHUS
HEPBHOM CHUCTEMBI Yy JKMBOTHBIX. OTAenbl TOJOBHOIO MO3ra
MO3BOHOYHBIX  JKMBOTHBIX. Pednekc u  peduekropHas  ayra.
besycroBHbIE U yCTIOBHBIE PE(IEKCHI.

['ymopanbHas perynsuus U dHIOKPUHHAs CHCTEMa JKUBOTHBIX U
yenoBeka. JKene3bl SHAOKPUHHOW CHCTEMBbI U UX TOPMOHBI. JleiicTBue
FOPMOHOB.  B3aMMOCBSI3b  HEPBHOM M DHIOKPHUHHOM  CHCTEM.
I'unoranamo-runoguzapHas cucrema.

JemoHCcTpauMu



Ioptper: NU. I1. [TaBnos

Tabauisl u CXCMBI. «OI[HOKJ'IGTO‘IHBIG BOJOPOCIN»,

«MHoOroknerounsle  Bopopocian»,  «bakrepum», «IIpocreimmen,
«Oprasbl IBETKOBBIX pacTeHU», «CHCTEMbl OpPraHOB IT03BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee CTpoeHHe HaCeKOMBbIX», « TKaHU pacTeHU»,
«KopueBbie cucrembr», «CtpoeHue ctedisa», «CTpoeHue JHMCTOBON
TJTACTUHKW, «Tkanu KUBOTHBIX, «Cxkener YeJI0BEKay,
«[InmeBapurenpHas CUCTEMaY, «KpoBenocHas CHUCTEMAY,
«/IprxarenpHas cucremay, «HepBHas cuctemar, «Koxa», «Msblmedynas
cucrteMay, «BpienurenpHas cucTeMa», «OHAOKPUHHAs CHUCTEMay,
«Ctpoenue MbIby, «MMmynurer», «Kumednomnonocteiey, «Cxema
NUTaHus  pacreHui», «KpOBEHOCHBIE  CHCTEMbl  MO3BOHOYHBIX
KUBOTHBIX»,  «CtpoeHue  ruapb»,  «CTpoeHHE  ITaHAPUN»,
«BHyTpeHHee cTpoeHue 10aeBoro uepBs», «HepBHas cucrema prioy,
«HepBHass  cucrema narymkny, «HepBHas CHCTEMA
npecMbIKaromuxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MIIeKOMHUTAIMNX», «HepBHas cuctema yenoBekay, «Pediexcy

OO6opynoBaHue: CBETOBOM MUKPOCKOI; MUKPOIIPENapaThl 0JTHO-

KJIETOYHBIX  OpPraHW3MOB; MHKpOTpEenapaTbl TKaHEW; pPaKOBHUHBI
MOJUTIOCKOB; KOJIJIEKIIHH HACEKOMBIX, UTJIOKOXHX; KUBBIE IK3EMIUISIPBI
KOMHATHBIX pacTeHUil; repbapuu pacTeHUN pa3HBIX OT/EJIOB; BIIAXKHbIE
npenaparsl  JKMBOTHBIX;  CKEJETbl  MO3BOHOYHBIX;  KOJUIEKIIMU
0eCIO3BOHOYHBIX JKMBOTHBIX; CKEJIET YellOBeKa; O0OpyAOBaHHE ISt
JIEMOHCTpPAllMd TMOYBEHHOTO W BO3AYIIHOTO MHUTAHHUS PACTCHHH,
pacuieryieHust Kpaxmana W OelnkoB TMojx JeiicTBueM (hepMEeHTOB;
000pyZ0BaHUE ISl IEMOHCTPALIUHU OMBITOB 0 U3MEPEHUIO KU3HEHHON

EMKOCTH JIETKHMX, MEXaHW3Ma JbIXaTeJbHBIX IBWKCHUN; MOIEIU



TOJIOBHOT'O MO3T'a Pa3IMYHBIX KUBOTHBIX.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

1.JIaboparopHas pabota «/3ydeHue TkaHel pacTeHU

2. JJaboparopHnas pabota «/3yueHue TKaHeH JKMBOTHBIX»

3.Jlabopatopnast pabora «l3yueHue OpraHoB I[BETKOBOTO
pacTeHus»

Tema 10. Pa3mHokeHMe 1 pa3BUTHE OPTraHU3MOB (8 1)

@opMBl  pa3sMHOKEHHSI OpraHU3MOB: Oecrojioe  (BKJIIOYast
BEreTaTUBHOE) M  IMOJIOBoe. Buael Oecnoioro  pa3MHOKEHUS:
MOYKOBaHUE, CIIOPYJISIU, (pparMeHTanus, KIOHUPOBAHHE.

ITonosoe pazmuoxeHue. [1oa0BbIe KIETKH, WM rameTsl. Menos.
Cramuu wmeno3a. [loBemenne xpomocom B Meiose. Kpoccunrosep.
buosiornueckuii cMpIcil MeHo3a M MOJOBOro Iporecca. Meio3 u ero
MECTO B )KM3HEHHOM LIUKJIE OPTraHU3MOB.

[Mpen3aponpimeBoe pazputue. [‘amMeToreHe3 y JKUBOTHBIX.
[TonoBeie xenme3bl. OOpa3oBaHME U PA3BUTHE IOJIOBBIX KJIETOK.
Cnepmatorenes u ooreHe3. CTpoeHHUE MOJOBBIX KJIETOK.

OmonoTBOpeHne © 3MOpPUOHATIBHOE pa3BUTHE >KUBOTHBIX.
Crioco0blI OTUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanpHOE ~ pa3BUTHE  OPraHM3MOB  (OHTOTEHE3).
OMOpHOJIOTHs — HayKa O pa3BUTHU OpraHU3MOB. Mopgozenez — oona
u3 enasnvlx npoobaem amopuonoeuu. Konyenyus mopgoeernos u mooenu
mopghoceneza. Craguum >MOpUOTeHe3a JKUBOTHBIX (Ha MpUMeEpe
nsarymku). pobnenue. Tumbl apoOneHus. /Jemepmunuposarnnoe u
HeoepMuHupoeanHHoe  Opobnenue.  bmacryma,  Tumbl ~ OIacTy.
OcobeHHoCcTH IpOONIECHUS MIICKOIHMTAIOUINX. 3apOJbIIIEBbIE JIMCTKU

(racTpymsiuust). 3aKi1aka OpraHOB U TKaHEW U3 3apOAbIIIEBBIX JINCTKOB.



Bsaumnoe BIIMSIHUE qacTel Ppa3BUBAIONIIETOCS 3apo/iblia
(oMOpuoHanbHasT MHAYKLHKA). 3aKiajgka IUIaHA CTPOEHUS MXUBOTHOTO
KaK pe3yjbTaT MEPaApXUUYECKUX B3aMMOJCHCTBHI TeHOB. BnusHue Ha
AMOPUOHAIILHOE PA3BUTHE PA3IUYHBIX (PaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3ButTue xuBOTHBIX. [locTOMOpHOHATBHBIN TIEPUO/

[Ipsimoe u Hempsimoe pa3Butue. PazButue ¢ meramopdozom y
OCCIIO3BOHOYHBIX W  TIO3BOHOYHBIX JKHBOTHBIX. bHoNOrmueckoe
3HAQUYEHHE MPSIMOTO U HEIMPSIMOTO Pa3BUTHS, WX PACIPOCTPAHCHHUE B
npupoge. Tumbl pocra KUBOTHBIX.  DaKkTOphl peryisiiud pocra
KUBOTHBIX U yenoBeka. CTaguu MOCTIMOPUOHAIBLHOTO Pa3BUTHS Y
KUBOTHBIX W 4esioBeka. [lepmonbl oHTOreHe3a yenoBeka. CrapeHue u
CMEPTh KaK OMOJIOTUYECKUE MTPOIIECCHI.

Pasmuoxenne u pa3sutue pactenuid. ['amerodur u cnopodur.
Meiio3 B xu3HEHHOM IuKJe pacTeHuil. OOpa3oBaHue CIop B Mpoliecce
Meio3a. ['amerorenes y pacteHuil. OIUIOIOTBOpEHHE U pa3BUTHE
pPaCTUTENBHBIX OPTraHu3MOB. J[BOWHOE OMIOAOTBOPEHUE Y IBETKOBBIX
pactenuii. OOpazoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI pEryIsiiuyd OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JleMoOHCTpaLun

[Toptpetst: C. I'. Hapammn, X. [lIneman.

Tabauubl M cxeMbl: «BererarmBHOe Pa3MHOXKCHUCH, «Turbl

Oecrosioro  pa3MHOXEHUsS», «Pa3MHOXKeHUE  XJIaMUIOMOHAJbBI»,
«Pa3mMHOXkeEHUE 3BIIICHBD, «Pa3MHOXeHHE THAPBY, «Meio3y, «Xpomo-
coMmb», «l'amerorenes», «CTpoeHne SHULEKIETKH U CIEPMaTO30Had»,
«OCHOBHBIE CTaguu OHTOreHe3a», «lIpsiMoe u Hempsmoe pa3BUTHEY,
«Pa3zBute Maiickoro xyka», «PasButue capaHum», «Pa3Butue

JATYIIKHY, «JI[BOWHOE OIIOAOTBOPEHUE y IIBETKOBBIX PACTEHUI,



«CTpoeHHE CeMSH OJHOAOJBHBIX W  JABYAOJBHBIX  PacTEHUN,
«OKu3HEHHBIA LMK MOPCKOH KamycTbl», <«OKWU3HEHHBIA LUK MXay,

«GKM3HEHHBIN HHUKJ TATOPOTHUKAY, «KU3HEHHBIN LIUKII COCHBDY

OO6opynoBaHue: CBETOBOM  MMKPOCKONI;  MHMKpOIIpenapaThl
SIMIIEKJIETOK U CTIEPMATO30MA0B; MOAeNb «{UKII pa3BUTHUS JISTYILIKI

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

1.Jlaboparopras pabora «/3ydeHue CTPOCHUS MOJIOBBIX KICTOK
Ha TOTOBBIX MHUKpOIIperiapaTax»

2. JlaboparopHas pabora «BbIsBI€HHE NMPU3HAKOB CXOJ- CTBa
3apo/ibIiel TO3BOHOYHBIX KUBOTHBIX)

3. JlaGopatopHas pabora «CTpoeHHE OpPraHOB pPa3MHOKCHUS
BBICIIMX PACTEHUI»

Tema 11. I'eHeTuka — HayKa 0 HACJEACTBEHHOCTH M
U3MEHYMBOCTH OPTraHU3MOB (2 4)

Ucropust cTaHOBICHUS W pa3BUTHUS TEHETUKU KakK HayKH.
Pa6oter I'. Mengens, I' Jle ®puza, T. Moprana. Pons oTedecTBEeHHBIX
yuéHpix B paszBuTuu reHetuku. Pabotrer H. K. Kombsrmoma, H. W.
Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO.A.
Ounmumuenko, H. B. Tumodeesa-Pecorckoro.

OCHOBHBIE TCHETHYECKUE TTOHATHUS U CUMBOJIBI. ['OMOJIOTHUHBIE
XpOMOCOMBI,  alljIeNlbHble  TeHbl, albTEPHATUBHBIE  MPU3HAKH,
JOMUHAHTHBIM M PELECCUBHBIM MpU3HAK, TOMO3UIOTa, T'€TEPO3UTrO0Ta,
yucTash JUHUA, TUOpHUAbI, TeHoTur, ¢eHoTurn. OCHOBHBIE METOJbI
TEHETUKH: TUOPUIOIIOTUYECKUH, IIUTOJIOTHYECKUH, MOJIEKYISIpPHO-
TCHETUYECKHIA.

JleMoHCTpanuu

IMoptpersl: I'. Mengens, I' Jle ®dpusz, T. Mopran, H. K.



Konbnos, H. U. BaBunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO.
A. Ounmunaenko, H. B. Tumodeer-PecoBckuii.

Tabauubl ¥ cxembl: «MeTombl  TeHeTuKu», «CXeMbl

CKpEIIUBAHUS

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

JlabGopaTtopHas pabota «JIpo3oduia kak 00BEKT r€éHETUYECKUX
HCCIIEOBAHUI

Tema 12. 3akoHoMepHOCcTH HaceAcTBeHHOCTH (10 u)

Mounorubpunnoe ckpemuBanue. [lepBeiii 3akoH Mennmens —
3aKOH eIMHOO0Opa3ust TUOpPUIOB TmepBoro mokojeHus. I[IpaBuio
JOMUHHMpOBaHuA. Bropoil 3akoH MeHaens — 3aKOH pacUIEIJICHUS
npu3HakoB. l{uTomornyeckne 0CHOBbI MOHOTHOPUIHOTO CKPEITUBAHUS.
['mnores3a 4uCTOTHI raMer.

AHanu3upyrollee ckpemuBaHue. I[IpomexxyTouHblld XapakTep
HacJIeA0BaHUs. Pacmennenune MIPU3HAKOB npu HETOJTHOM
JIOMUHUPOBAHHH.

Jurubpunnoe ckpeuuBanue. Tpetuil 3akoH MeHnnenst — 3aKoH
HE3aBUCHUMOI'O HAclleJOBaHUsl MNPU3HAKOB. LlUTONmOrnyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS.

CueruieHHOe HacienoBanue mnpuzHakoB. Paboter T. Moprana.
CuemnieHHOE HaCJEIOBAaHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIY
reHamMu. XpOMOCOMHasi TEOpHUs HACIEICTBEHHOCTH.

I'enetnka mona XpOMOCOMHBIM MEXaHU3M OINPEIEICHUS TM0JIa
AYTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ OMOTaMETHBIN U T€TePOraMeTHBII
nos. ['enermdeckas CTpykTypa IOJOBBIX XpoMocoM. Hacienosanue
MPU3HAKOB, CIIETUICHHBIX C TOJIOM.

I'enotunn  kak wmenoctHas cucrema. [lnedorponmss —



MHOKECTBEHHOE  JEeHUCTBUE TeHa. MHOXECTBEHHEBIM  aJlJIEIN3M.
B3anmoaeiicTBre HeaiebHBIX T€HOB. KOMIIEMEHTapHOCTh. DNUCTA3.
[Tonumepus.

I'eHeTMYECKUN KOHTPOJb PA3BUTHUS PACTEHUMN, >KUBOTHBIX U
YeJIOBeKa, a TaKke (PU3MOIOTHYECKUX IMPOIECCOB, TOBEACHUS W
KOTHUTUBHBIX (PyHKIMH. ['eHEeTHYeCKHe MeXaHU3Mbl CHUMOHMOTreHe3a,
MEXaHU3Mbl B3aUMOJCHCTBUSL «XO3SMH — TApa3uT» U «XO35UH —
MUKpoOuom» ['eHeTHuecKkne acmeKThl KOHTPOJS W W3MCHCHUs
HaCJIEACTBEHHON MH(GOPMAIIMH B TIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpannmn

Iloprpersl: I' Mennens, T. Mopran

Tabmuubt u cxembl: «I1epBblit 1 BTOPOii 3aKOHBI MeHIemns»,
«Tpernii 3axkoH MeHens», «AHaAIN3UPYIOIIEE CKPEIIUBAHNEY,
«Henonnoe nomuHMpoBaHue», «CIEIUIEHHOE HAacleIOBaHNUE
IIpH- 3HAKOB Y JIpo30(uiiel», «I'eHeTuka nonay, «KapruoTum 4eaoBexa,
«Kapuotun JIPO30(PUITBI», «Kapuotun MITULIBDY,
«MHOXKECTBEHHBIN allIeNIN3M», «B3auMoaencTBue reHoB»

O6ODVI[OBE[HI/ICZ MOACIIb HJIA ACMOHCTpaluun 3aKOHOB

eanHOoO0pa3uss THOPUIOB TEPBOTO TOKOJEHUS W  PaCIICICHUS
MPU3HAKOB; MOJENb JUIsI JIEMOHCTpAallMd 3aKOHa HE3aBHCHMOTO
HaCJIeZIOBaHMsI MPU3HAKOB; MOJENb U JAEMOHCTPALMU CLEIUIEHHOTO
HACJIe/IOBaHUsI TPU3HAKOB; CBETOBOM MHKPOCKOI, MHUKpOIIpenapar:
«dpo3o puma»

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

1.ITpakTnueckas pabota «3yueHue pe3yJIbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(DUIBI»

2.  Ilpaktnueckas  pabora  «M3ydeHme  pe3ysibTaTOB



TUTHOPUTHOTO CKPEIIMBAHUSA Y IPO30(PUITBI)

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH (6 1)

B3aumopeiicTBue reHoTMna Hu cpeabl Npu  (HOPMUPOBAHHUU
¢denorumna. N3meHunBOCTD IIPU3HAKOB. KauectBeHHbIE u
KOJINYECTBEHHbIC MPU3HAKKU. BUIbl M3MEHUYMBOCTH: HEHACIIECICTBEHHAS
Y HACJIeICTBEHHAs

MonudukanonHas ~ U3MEHYHMBOCTb. Poms  cpempr B
dbopMupoBaHHH MOIU(PHUKAIMOHHON W3MeH4YMBOCcTH. Hopma peakiuu
npu3Haka BapuanroHHbIN psg U BapuanmoHHas KpuBas (B.MoranHceH)
CpoiicTBa MOIU(PUKAIIMOHHON M3MEHUYNBOCTH.

['enoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TECHOTHIIHYCCKOM
U3MEHYHBOCTH. Buabt TEHOTUITUYECKON W3MEHYHUBOCTH:
KOMOMHATHUBHAsI, MyTallUOHHASI.

KombOunatuBHast "3MEHYMBOCTh. Meiio3 U MoJI0BO# mporecc —
OCHOBa KOMOWHATHBHOW HM3MEHYMBOCTH. Poimb KOMOWHATHBHOU
M3MEHYMBOCTH B CO3/JIaHMHM T€HETUYECKOTO pa3zHooOpasusi B mpesenax
OJHOro BUJa. MyTalMoHHas U3MEHYMBOCTh. BUabpl MyTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE U UHAYLIMPOBAHHbBIE MYTalUU.
SAnepubie u nuTonIazMaTudeckue myranuu. CoMaTU4eCKHe U MOJIOBBIE
myTtauuu. [IpruurHBI BO3HUKHOBEHHMS MyTaluid. MyTareHsl W UX
BJIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Ipolecca.
3aK0H TOMOJIOTHYECKHX PSAIOB B HacleACTBeHHOU n3meHunBocTH (H.U.
Bagsunos). BaesaepHnast ”3MEHUYNBOCTh W HACJIEICTBEHHOCTD.

Onueenemuxa U  INUSEHOMUKA, POTb  INULEHEMUYECKUX
¢axmopos 6 HacredosaHuu U USMEHYUBOCMU (DHEHOMUNUYECKUX
NPU3HAKOB ) OP2AHUZMOB.

JemoHCcTpauMu



IMoptpetwr: I'. Jle ®pus, B. Horanmncen, H. 1. BaBuios.

Tabmuubl u cxeMbl: «Buabl u3MeHUMBOCTHY, «MoaudukanmoHas

H3MCHYMBOCTEY», «KoMOMHATUBHAS  HM3MCHUMBOCTBY»,  «Meio3»,
«OmnogoTrBopenue», «l eHernueckue 3a00JIeBaHUs YEIOBEKaY,
«Bunpl MyTanuii»

O6ODVZ[OBaHI/Iei JKHUBBIC U rep6apHLIe OK3CMILIAPbI KOMHATHBIX

pactenuii; pucyHku (¢ororpaduu) KUBOTHBIX C pa3IMYHBIMU BHUIAMHU
HU3MEHUYUBOCTH

JlaGopaTopHble U MpaKkTH4YecKHe padoThl

1. JlaGoparopnas pabora «lccnenoBaHue 3aKOHOMEpPHOCTEH
MOIU(PHUKAITMOHHON M3MEeHYUBOCTH [locTpoeHHe BapHAIIMOHHOTO Psijia
Y BApUALIMOHHON KPUBOI

2. IIpaktnueckas pabora «MyTtanuu y Apo30¢puibl (Ha TOTOBBIX
MHUKpOIpernapaTax)»

Tema 14. I'eneTuka yesioBexa (3 4)

Kapuorun YeJI0BEKa. MexnynapoaHas nporpaMmma
UCCIIEIOBaHMsI TE€HOMa 4ejloBeKa. Meroabl H3Y4eHHs TIEHETHKU
YeJIOBEeKa: TIeHEeaJOrMuecKui, OJM3HELOBBId, IUTOr€HETHUYECKUil,
MOMYJISIIIUOHHO-CTaTUCTUUECKUH, MOJIEKYJISIPHO-T€HETUUECKHIA.
CoBpeMeHHOE onpeeeHue reHOTHUNA! MTOJIHOTE€HOMHOE
CEKBEHHPOBAHKE, T€HOTUIIMPOBAHUE, B TOM uucie ¢ nomomibro. ITI[P-
aHanm3a HacnencrtBeHHble 3a0oneBaHMs — 4eloBeKa. [ eHHble U
XpOMOCOMHBIE OOJiIe3HH uyenoBeka. boje3Hu ¢ HacieacTBEHHOU
IIPEIPACIONOKEHHOCTRIO.  3HAYEHUE MEIULUHCKOM TEHETUKH B
NPEJOTBPALICHUH U JICYCHUU TEeHETHUYECKUX 3a00JeBaHUN 4YeJOBEKa.
Meauko-reHeTUUeCKoe  KOHCY/IbTHpoBaHUE. (CTBOJIOBBIE  KJIETKH.

[ToHsiITHE «TE€HETUYECKOTOo Tpy3ay». DTHUYECKUE ACIEKThl MCCIEI0BaHUN



B 00JIaCTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.
I'enetndeckue (GakTOphl  IMOBBIIICHHOM  YYBCTBUTEIBLHOCTH

YeloBeKa K (PU3NIECKOMY U XUMUYECKOMY 3arpsi3HCHHUIO OKPYKArOIIeH

cpenbl. ['eHeTnueckas mpeapacioioKeHHOCTh YEJI0BEeKa K MaTOJIOTUSIM.
JdemoHCcTpauMu

TaOauIbl B CXEMBI: «Kapnonm YCJI0BCKay, «MGTOI[BI HU3YyUCHUA

TeHETHUKH YelloBeKay, «I 'eHeTnyeckue 3a001eBaHus YEI0BEKa»

JlabopaTopHble U NpakTHYecKue padoTbl

[Tpaktuyeckas padora «CocTaBieHHE U aHAIU3 POJOCIOBHOM»

Tema 15. Cenekuust opranuzmos (4 1)

Jomectukanus W celeKuMs. 3apOKICHUE CEIeKUUU U
nomectukanuu. Yuenue H. M. Baswiiosa o LlenTpax npoucxoxacHus u
MHOTro0o0Opasusi KyJIbTypHBIX pacTeHMid. Pomb cenekiuu B co3gaHuu
COpPTOB pPacTeHHWH M MOpPOJ KUBOTHBIX. COpT, mopona, mTaMM. 3aKOH
TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOM u3MeHuMBocTH. H.M.
BasusoBa, ero 3nHaueHue i CeJIEKIIMOHHON PabOTHI.

Mertonbl cenekunoHHOM pabotbl. MckyccTBeHHBIH 0TOOD:
MacCOBBI U HMHIUBUAYAIbHBIA. Omanvl KOMOUHAYUOHHOU CeNleKyUul.
Ucnbitanue mpousBoguTeneld 1mo moroMctBy. OTOOp 1O TreHOTHNY ¢
MOMOUIBIO OLIEHKH (EHOTUIIa TOTOMCTBA M OTOOp IO TEHOTHIY C
noMonipto ananuza JIHK.

HckyccTBEHHBIN MyTareHe3 Kak MeTOJ CEJIEKIIMOHHON paboThl.
PannanvoOHHBIN M XMMHUYECKHM MyTareHe3 KaK MCTOYHMK MyTauud y
KyJIbTypHBIX ~ (QopM  opraHu3moB. lcmnonb3oBaHHE  T€HOMHOIO
penakTupoBaHust U MeTonoB pekomMOuHaHTHBIX JIHK s momyuenus
HCXOJHOI0 Marepuaa sl CENeKLUH.

[Tonyuenune mnonumaounoB. BHyTpuBHgoBass ruOpuanU3aLys.



bnuskoponcTBeHHOE CKpeluBaHue, Wil MHOpuauHr. HeponactBeHHOE
CKpelllMBaHWe, WU ayTOpuauHr. l'erepo3uc U ero NpPUYUHBL
Hcnonb3oBanue rerepo3uca B cenekiuu. OtnanéHHas ruOpuau3arims.
[Ipeononenne Oecrionusi MEXBUIOBBIX THOpUIOB. JlOCTHXKEHHS
CEJIEKIIMM PACTCHUI U )KUBOTHBIX «3€1EHAsA peoIoyYUsL.

CoxpaHeHue U M3y4YeHHE TeHETHUYECKUX PECypCOB KYJIbTYPHBIX
pacTeHWl W WX AWKHX POJMYEH Ui CO3JaHUsS HOBBIX COPTOB H
THOPHUIIOB CENBbCKOXO3AUCTBEHHBIX KYIBTYp. M3yueHue, coxpanenue u
ynpaegnenue 2eHemuyecKUMU pecypcamu CenbCKOXO3AUCMEEHHbIX U
NPOMBICTIOBLIX JCUBOMHBIX 6 UYeNaxX VIAVYUEHUS CYUeCmEYIouux u
CO30aHUs HOBLIX NOPOO, TUHULL U KPOCCOB, 8 MOM HYUCTEe C NPUMEHEeHUEM
COBDEMEHHBIX MemO0008 HAYUHbIX UCCLe008AHUL, Nepedosblx uoeu U
NepCcneKmueHbIX MexXHOLO2UIL.

JleMoHCTpan Ul

IMoptpetsi: H. 1. BaBunos, 1M.B. Muuypun, I'./[. Kapneuenko,
IT. II. Jlykesnenko, b. JI. AcraypoB, H. Bbopmnoyr, /[.K. benses.

TaOmuIEl U CXEMBL: «HCHTpLI MPOUCXOKACHUA U MHOFOO6p8.3PI$I

KYIbTYPHBIX  PAacT€HUi», «3aKOH TOMOJIOTMYECKHX pSAJOB B
HaCJIEICTBEHHON M3MEHUYMBOCTHY, «MeTonbl cenekmmny, «OTnaaéaaas
rudpuanzanus», «MyrtareHes»

JlabopaTopHble U NpaKkTHYecKue padoTbl

1.JIaboparopHast pabGora «M3ydeHHe COpPTOB KYJIbTYp HBIX
pacTeHuii ¥ TOpoJI AOMAITHUX KUBOTHBIX)»

2. JlaGoparopnas pabora «M3yueHne METOOB CEJIEKIINH
pacTeHui

3.Ilpaktuyeckas pabdora «I[IpuBrBKa pacTeHuil»

4. Okckypeust «OCHOBHBIE METOIBI M JOCTHIKEHUS CEJICKIMH



pacTeHUil M JKMBOTHBIX (HAa CEJEKIHMOHHYIO CTaHIMIO, IJIEMEHHYIO
(bepMy, COPTOMCIIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE XO3sCTBO, B
1a00paTOPHIO arpOYHUBEPCUTETA HITH HAYYHOTO IIEHTPA)»

Tema 16. BuorexHo/10rusl 1 CHHTeTHYecKasi Ouosiorus (4 4)

OOBeKThl, UCIOJIb3yEMbIE B OMOTEXHOJOTMM — KJIETOYHBbIE U
TKAHEBBIE  KYyJIbTYpbl, ~MHKPOOPTaHU3MbI; MX  XapaKTEPUCTHKA.
Tpagumonnas OMOTEXHOJIOTHSL: xJieboneueHue, MOJIy4YeHue
KHCIIOMOJIOYHBIX ~ MPOJAYKTOB, BHHOAenue. Mukpobuonoruueckui
cuHTe3. OOBEKTHl MUKPOOHOIOrHYeckux TexHosoruil. IIpousBonacTo
0esnKa, aMUHOKHUCIIOT U BUTAMHUHOB.

CoznlaHue TEXHOJOTMil M MHCTPYMEHTOB LIEJIEHANPABICHHOIO
U3MEHEHHUS U KOHCTPYUPOBAaHHS T'€HOMOB C LEJIbIO IOJIyYEHUs
OpPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKAlMX HE BCTPEUAIOLIUECS B
pUpojie OMOCUHTETUYECKUE ITYTH.

Kiterounas nHxeHepus. MeToapl KynbTyphbl KIETOK M TKaHEH
pactenuii u kuBOTHbIX. Kprobanku. Comarnueckas ruOpuauszanus u
coMaTHuyeckuil smOpuorenes. lcmnonb3oBaHue ramaouoB B
CEJIEKIMM  pacTeHMW. [lonyuenHue  MOHOKIOHANbHBIX — AHMUMEN.
Hcnonvzosanue MOHOKIOHANbHBIX U NOJUKAOHATLHBIX aHMUmMen 6
meouyune.  VIcKycCcTBEHHOE  OIUIOJOTBOpPEHHE  PeKoHCTpyKuus
AWIIEKJIETOK Y KIIOHUPOBAaHUE )KUBOTHBIX. METO/ TpaHCIUIaHTALMH SJIEP
KJIETOK. Texnonocuu 0300po6neHus, KyIbMUGUPOBAHUA U
MUKPOKIOHANLHO20 PAZMHONCEHUSA CEIbCKOXO3AUCTEEHHBIX KYIbMYP.

XpoMOCOMHasi M TeHHasi WHkeHepus. VCKyCCTBEHHBIH CUHTE3
reHa u KoHcTpyupoBaHue pexomOuHaHTHRIX JIHK. Coszoanue
MPAHC2EHHbIX — OP2AHUZMOB. JlocTmkeHMsT U NEPCHEKTUBBI

XPOMOCOMHON M TE€HHOW HWHXKEHEPUHU. IJKOJIOTHYECKHE M ITHYECKUE



POOJIEMBI TEHHON HHKCHEPHH.

Menunuackue OuoTexHoNoruu. [locmeenomuas yugposas
MeOuyuHa. I11]P-ouacnocmuxa. Memabonommulii ananus,
2CHOYEHMPUYECKUll  AHAIU3  Npomeoma  4Yenoseka Oisi  OYEHKU
cocmosiHus  e20  300po6bs.  Hcnonv3osanue Ccmeon08uIX  KIemoK.
Tapeemnas mepanus paxa. 3D-Ououndicenepus 0as  pazpabomku
@DYHOAMEHMATIbHBIX ~ OCHO8  MEOUYUHCKUX — MEXHOA02Ull, CO30aHUs
KOMNIEKCHbIX ~ MKAHeU  coyemanuem MexHON02Ull  MpEXMEePHO20
ouonpunmunea u ckaghghonounea onsl  pewleHus — 3a0au
NePCOHANUZUPOBAHHOU MEOUYUHDL.

Co30anue  6eKMOpPHLIX  BaAKYUH C Yeablo  obecneyeHus
KOMOuHUposanuou 3awumsl om 6030youmeneu OPBU, ycmanosenenue
MONEKYNISIPHLIX MeXaHUusMos8 yukyuonuposanuss PHK-codepocawux
BUPYCOB, BBI3LIBAIOWUX 0CODO ONACHbIE 3a00Ne6AHUs. UYelo8eKad U
HCUBOMHDIX.

JleMoOHCTpaL U

Tabauuel ¥ cxeMbl: «lMcrmoap30BaHue MUKPOOPTaHU3MOB B IIPO-

MBIIIJICHHOM TPOU3BOJACTBe», «Kilerounas wumHxeHepus», «[ eHHas
WH)KEHEPUSD)

JlaboparopHble M MpaKkTHYeCKHe PadoThI

1.JTaGopatopHas pabora «/M3yueHne 00bEKTOB OMOTEXHOIOTHUI

2. HpaKTI/I‘-ICCKaﬂ pa60Ta «HonyquHe MOJIOYHOKHMCIIBIX

MIPOTYKTOBY

3. Okckypcusi «bHOTEXHOJIOTHS — Ba)KHEWIAsh MPOU3BOJIU-
TeNbHas cuiia COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE
MIPOU3BOJICTBO)»

11 KUIIACC



Tema 1. 3apoxkaeHue u  pa3BUTHE IBOJIOIHOHHBIX
npejacTaBjieHuii B 0uosorum (4 1)

OpomtonmonHas  teopus Y.  [apsuna.  [Ipeanocwuiku
BO3HUKHOBEHMs JapBuHU3Ma. KU3Hb M Hay4yHas HAedTelbHOCTh Y.
JapBuHa. JIBuKyIye CHiIbl SBOTIOIUMK BUIOB 110 Y. J[apBuHY (BbICOKas
WHTEHCUBHOCTh  Pa3MHOXXEHHUS ~ OPraHM3MOB,  HACJEJCTBEHHAS
W3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAaHHE, €CTECTBCHHBIM U
HCKYCCTBEHHBIN O0TOOD).

Odopmnenne cunrerudeckod Teopun spomonuu  (CTO).
Helitpanpnas Teopust 3Bomouuu. CoOBpeMEHHas SBOJIOIMOHHAsS
Owosorus. 3HAUYCHWE OBOJIOIMOHHON TEOpUd B (POPMHUPOBAHUU
€CTECTBEHHO-HAYUYHON KapTUHBI MUDA.

JleMoHCTpanuu

Ioptpetsl: Apuctorens, K. Jlunneit, XK.b. Jlamapk, 2.2K. Cenrt-
Unep, K. Kiosse, Y. lapsun, C.C. YerBepukos, N.W. IlImanbraysen,
Jx Xonpeitn, [. K. bensies

Tabmuubl u  cxembl: «Cucrema >xuBoil mnpupoasl (mo K.

Jlunnero)», «JlectHuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm
(dbopMHpOBaHUs MPHUCIOCOOIEHUM y pacTeHM W >KMBOTHBIX (1o Jla-
Mapky)», «Kapra-cxema wmapmpyra mnyremectsus Y. JlapBunay,
«Haxonku Y. JlapBunHa», «®Dopmbl OOpbOBI 3a CYIECTBOBAHUEY,
«IToponsl romybei», «MHOroodpazue KyabTYpHBIX (DOpM KamyCThI»,
«[Topoas! noMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BHJIOB
(mo Y. JlapBuny)», «Cxema COOTHOIICHUS ABMXYIIUX CHJT SBOJIOINI,
«OCHOBHBIE T0JIOKEHUSI CUHTETUUECKON TEOPUH 3BOJIIOLIVID)

Tema 2. MuxkpodBosaonusa u eé pe3yabrarsl (14 1)

[Tonynmsammst  Kak ~ DJIEMEHTAapHas  €IWHHIIA  DBOJIIOIIHH.



CoBpeMeHHbIE METOJbl OLEHKM TIE€HEeTHYECKOro pa3zHooOpa3us u
CTPYKTyphl monyisiuil. M3meHenue reHodoHAAa MOMYNALHMA KAk
AJIEMEHTApHOE  HBOJIIOLIMOHHOE  SIBICHHE. 3aKOH TIE€HETHYECKOI'o
paBHoBecus. [Ix. Xapnu, B BaitnGepra.

OneMeHTapHble  (aKTOpbl  (ABMXKYIIWE CHJIBI)  DBOJIIOIHMH.
Mytamu oHHBIM mporiecc. KoMOumHaTtuBHas W3MEHUYMBOCTH. Jlpeid
I€HOB — CJlydyaliHble HEHAIpaBJIEHHbIE U3MEHEHUS 4acTOT ajlielel B
nonyisinusix.  J¢pgexm  ochosamens.  Dpgexm  OymuLiouHO20
eopnviuka. CHudiceHue 2eHemu4ecko20 pasHooOpasus: NPUdUHbL U
cneocmsust. Ilposienenue s¢hpgpexma opeticha eenos 6 6ONbUWUX U MATLIX
nonyaa yuax. Murpanun W3omanust momymsanuid: reorpaduveckas
(mpocTpaHCTBEHHas), Orosoruueckas (pernpoIyKTHBHAs)

EctecTBeHHBIII OTOOpP — HaMpaBISIIOMIMKA (HAaKTOP SBOIOIHH.
@opMBI  €CTeCTBEHHOTO OTOOpa: JABIKYIIUN, CTAOMIM3UPYIOIINHI,
paspeiBatomuii (1u3pyntuBHbIN). [lonoBoi or6op. Bo3nukHOBeHUE U
ABOJTIONUS COIUATTBHOTO TTOBEICHUS )KUBOTHBIX.

[Tpucnoco0aeHHOCTD OpPraHHU3MOB Kak pe3ynbTar
MUKPOIBOJIONUU. BO3HUKHOBEHUE NPUCIIOCOONICHUH y OpPraHu3MOB.
Apomopdo3sl u  uamoamantauuu. I[lpumepbl mnpuCOCOONEHUN Y
OpraHu3MoB: Mopdosiorudeckue, (Gpu3nororndeckue, OMOXUMUIECKUE,
noBeeHueckue. OTHOCUTEIBHOCTh MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykrypa. Bumoobpa3zoBaHue Kak

pe3yiabTaT MHUKpPOIBOMIONMU. M3omsmuss —  KIToueBOM  (akTop
BH1000pa30BaHMS. [Tytn u CIocoObI BH1000pa30BaHMS:
AIIJIONIaTPUYECKOe (reorpaduueckoe), CUMIATPUYECKOE

(9KOTIOTUYECKOE), «MTHOBEHHOEY (TONHILTIONIN3AINS, THOPUAN3AIINS).

HJ’II/ITCJ'II)HOCTB OBOJJIIOIMOHHBIX ITPOLECCOB.



Mexanu3mbl  (GOPMHPOBAHUS OHOJIOTHYECKOTO pa3zHOOOpaswus.
Poutb 3BONTOIIMOHHON OMOJIOTHH B pa3pabOTKe HayYHBIX METOJIOB

COXpaHCHHUS OoropaszHooOpasusl. MUKpO3BOITIOIHS "
KODBOJIIOIHS

NapasuToB W WX XO03si€B. MexaHu3Mbl  (QOPMHUPOBaHUS
YCTOMYMBOCTU K aHTHOMOTHUKAM M CIIOCOOBI OOPBOBI C HEM.

JleMoOHCTpaL U

Ioptpersr: C. C. YerBepukos, . Maiip

Tabauisl n CXCMBI! «MYTaI_[I/IOHHaH HU3MCHYHNBOCTB»,

«[lonynsiuuonHass CTpykTypa BHAa», «(Cxema MpOsBICHUA 3aKOHa
Xapau-BaitnOepray», «/IBHKyIIUE CHIIBI 3BONIONHUNY, «IKOJIOTHYECKAs
M30JSUST  TIOMYJISINMA  ceBaHCKOW — Qopenm», «['eorpaduueckas
W3OJISIIMST  JIUCTBEHHUIBI CUOUPCKOM ¥ JIMCTBEHHUIIBI JTAypCKOI»,
«ITonynsuoHHBIE BOJHBI YACIEHHOCTH XMIIHUKOB M XepTB», «Cxema
NEUCTBUSL  €CTeCTBEHHOro  orbopa», «®Dopmbl  OOpbOBI  3a
CYLIECTBOBAHHUEY, «naycTpuanbHbIn MEJIAaHU3M, «OKuBble
uckomaembie»,  «lloKpOBUTENBCTBEHHAass  OKpacka  KMBOTHBIX»,
«Ipenynpexnaromas OKpacka IKUBOTHBIX», «DHU3HOJIOTHYECKUE
ajanTanun, «[IpucnocobneHHOCTH OpraHU3MOB 51 eé
OTHOCHUTEIBHOCTEY, «Kpurepun BUAY, «BUIBI-TBOMHUKI,
«CtpykTypa Buga B mpupomae», «CrmocoOsl BHI000pa30BAHHS,
«[eorpadpuueckoe  BHUAOOOpa3oBaHME TPEX BUAOB  JIAHIBIIICIH,
«DKOJIOTUYECKOE BUA000pazoBaHue BUJOB CcUHUIY, «[lomumiaonasl
pactenuit», «KamycTHo-peaeunbIit THOpHI

OGopynoBanue: repbapuyl pacTeHHA, KOJUICKIIMH HACEKOMBIX;

qyydejga NTHUIl W 3BEpel C MpHUMEpaMu Pa3IMYHBIX IMPHCIIOCOOJICHU;

yydyesia MTUIl U 3BEpel pa3HbIX BHUJAOB; repOapuu pacTeHH OIM3KHUX



BHJIOB, 00pa30BaBIIMXCSI PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

1.JIaboparopHas pabora «BpIsBIeHUE U3MEHUNBOCTH Yy 0CcOOeH
OJTHOTO BUIA»

2. JIaboparopHas pabora «lIpucrocoOneHuss OpraHu3MoB U UX
OTHOCHUTEIIbHAS 11eJIECO00Pa3HOCTDY

3.JlaGopaTtopHas pabora «CpaBHeHue BHJIOB o
MOP(OIIOTHIECKOMY KPUTEPHIOY

Tema 3. Makpo3Bo1onus u eé pe3yJbTaThbl (6 1)

Mertonbl H3y4YeHUsT MakpolBojrouu. [laneoHTomorn4eckue
METOABl ~ HW3ydeHHs  dBomonuu.  I[lepexomgmele  QopMbl  H
(buoreHeTHYECKNe PsIIbl OPraHU3MOB.

buoreorpapuueckue MeToasl n3ydeHus somonun. CpaBHeHUE
¢opsl 1 GayHbl MaTEPUKOB U OCTPOBOB. buoreorpapuyeckue obaactu
3emin. Buapl-oHIEMUKH U PEITAKTEI.

OMOpHOIOrHYecKHe u CPaBHUTEIBbHO-MOP(OIOrHIECKHe
METO/ABl M3Y4eHHUs 3BOJIIOLMHU. ['eHeTHuecKkue MeXaHU3Mbl HBOJIIOILMH
OHTOTEHE3a U MOSBJICHUS 3BOIIOIMOHHBIX HOBIIECTB. | OMOJIIOTHYHbIE U
aHAJIOTHYHBIE OpraHbl. PynuMeHTapHBIE OpraHbl W  aTaBU3MBL
MorexyssIpHO-TeHETHUECKHEe, OMOXMMHUYECKHEe ¥ MaTeMaTHYeCKHe
METO/ABl M3Y4eHHUs 3BoONUH. ['omonornynsie reHbl. CoBpeMEHHBIE
METOBI TOCTPOEHUS (PUITIOTEHETUYECKHUX J1I€PEBHEB.

XPOMOCOMHBIE MYTaIlUU U YBOJIIOIHS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TMpaBwWiia) HBONIONUU. [Ipunyun
cmenvl pynkyuti. HeoOpaTUMOCTh 3BOMIONNU. ATAaNTUBHAS PaUAIIHsL.
HepaBHOMEPHOCTH TEMITOB BOJIIOIHH.

JemoHCcTpauMu



IMoptpetei: K. M. Bbap, A. O. KoBanesckuii, @. Mromiep, J.
I'exkenn

Tabmumel M cxembl: «DWIOTEHETHYSCKUN Psi  JIOMIaIn»,

«ApXEONTEPUKCY, «3Bepo3yOnIe ALIEPBI», «Creronedanbi»,
«Punnodute», «CeMeHHbIE TMaNMOPOTHUKWY», «buoreorpaduueckue
30HBI 3ewmum», «[pelid koHTHHEHTOB», «PenukTh», «HavanbHbIC
CTaiud AMOPUOHATBLHOTO PA3BUTHUS IO3BOHOYHBIX  JKUBOTHBIXY,
«'omMoylorMUHbIE M aHAJOTUYHBIE  OpraHbl»,  «PyauMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKa W IIMMIIAH3EY,
«['maBHBIC HampaBlieHHUS OHBOMIOIUKY», «OOImKME 3aKOHOMEPHOCTH

OBOJJIOLINN»

OO6opynoBanue: KOJJIEKIUH, TepOapuu, MYJSDKH HCKOIIAeMBIX
OCTAaTKOB OpPraHU3MOB; MYJBSDKM TOMOJIOTMYHBIX, aHaJOTUYHBIX,
PYIUMEHTAPHBIX OPTAHOB U aTaBU3MOB; KOJUIEKIIMM HACEKOMBIX

Tema 4. [IpoucxoxaeHue u pa3BuThe ku3uu Ha 3emie (15 u)

Hayunbsie rtHMOTE3BI MNPOUCXOXKACHUS JKM3HM Ha 3eMIe.
AOuorene3 u nancrnepmus. JloHaydHbIe MPEACTABIECHUS O 3apOXKICHUH
KU3HU (KpealnMoHU3M). [UmoTe3a TMOCTOSIHHOTO CaMO3apOKIeHUs
*Ku3HU U e€ ompoepxkeHue onbitamu ®O. Pemu, JI. Cnannanmanu, JI.
[Tacrepa. [IponcxoxaeHne KU3HA U aCTPOOUOIIOTHSI.

OcHOBHBIE 3Tamnbl HEOpPraHuyeckou sBomtouuu. [lnanerapnas
(reomornyeckasi) SBONIONUSA. XHUMHUYECKas HBOMONUS. AOHOTCHHBIN
CHUHTE3 OPraHMYECKHUX BeHIeCTB U3 Heopranmyeckux. Oneit C. Muuiepa
u I'. FOpu. O6pa3zoBanue monmmmepoB U3 MOHOMepoB. KoarepBaTHas
runore3a A. W. Onapuna, rumore3a mnepBuyHoro OymboHa JIX.
Xonneitna, reaernyeckas runote3a . Mémnepa. Pubosumer (T. Uek) u

runote3a «vupa PHK» V. T'mnGepra. dopmupoBanue memOpaH u



BO3HUKHOBEHHE MTPOTOKJIETKH.

Uctopus 3emsm u Meronapl e€ wusydeHus. Hckomaembie
opraHuueckue octaTku. ['eoxponosorus u €€ meroabl. OTHOCUTEIbHAS
u abCoJIOTHAs reoxpoHojorus. ['eoxpoHosornyeckas IIKana: 30HBL,
3pbl, IEPUOJIBI, STIOXH.

Havanbuble 3Tanbel opraHumyeckod sBorouuu. llosBinenue wu
9BOJIIOLIMSI TIEPBBIX KJIETOK. DBOJIOLUS MeTaboau3Ma. Bo3HUKHOBEHHE
nepBbIx 3KkocucteM. CoBpeMeHHblE MUKPOOHBIE OMOIUIEHKH KaK aHaJIOT
nepBeix Ha 3emue coobmectB. Crtpomaronutel.  [Ipokapuotsl u
3YKapHUOTBHI.

[Tpoucxoxaenne SykapuoT (CUMOMOTeHe3). DBOIIOIHOHHOE
IIPOUCXOXAEHUE  BUpPycoB.  [IpoucxokaeHME  MHOIOKJIETOYHBIX
OpraHu3MoB. BO3HHKHOBEHME OCHOBHBIX TIPYII MHOTOKJIETOYHBIX
OpPTraHHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOLMU BBICIIUX pacTeHUil. OCHOBHBIE
apoMmopdo3bl pactenuii. Beixon pacrenuwit Ha cymy. [losBnenue
CIIOPOBBIX PAacTEHUI M 3aBoeBaHUE MMM cymd. CEMEHHbBIE PAaCTEHUS.
IIponcxoxaeHne HBETKOBBIX PACTEHUH.

OcHOBHbBIE 3Tanbl S3BOMIONUM KMBOTHOTO Mupa. OCHOBHBIE
apomop¢o3bl KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIIOB. [lepBple XOpIOBBIE >KMBOTHBIE.
Kuzne B Bozie. DBosonys Mo3BOHOUHBIX. [Iporcxoxnenne ampuouii u
pentwmii. [IpoucxoxkaeHue MIIEKONMUTAOMUX ¢ OTULl. [IpuHIMI
KimodeBoro  apomopdo3a.  OcBoeHne  OECIO3BOHOYHBIMH U
II03BOHOYHBIMU KUBOTHBIMH CYIIIH.

PasButne xu3HuM Ha 3eMie MO 3paM U IMEpUOJaM: apxei,

MPOTEPO30H, IMae030i, Me30301, KaitHO30M. OOIIas xapakTepUCTHKA



KJIMMaTa M TeoJOrMYecKkux mporeccoB. [losBneHue u pacuBer
XapaKTepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €ero yCJIOBUS U BIHSHUE
Ha ra3oBBIi COCTaB aTMOC(EPHI.

MaccoBbie BEIMUPaHUSI — 3KOJOTUYECKUE KPU3UCHI MPOIILIOTO.
[IpuuvHbl W CHEACTBUS MAacCOBbIX BbhIMUpaHUU. COBpPEMEHHBIN
AKOJIOTMUECKUNA KpHU3UC, ero ocobenHoctu. IIpobiiema coxpaneHus
O6uopazHooOpazus Ha 3emIe.

CoBpeMeHHasi cHCTeMa OpraHM4YecKoro wMupa. [IpuHIUIBI
kinaccupukanuu opraHu3MoB. OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIbI
OpPraHHU3MOB.

JleMoOHCTpaL U

[optpetsr: ®. Pemamn, JI. Cnamnanuanu, JI. Ilacrep, U. WU.
Meunukos, A. W. Onapun, [x. Xonneln, I'. Ménmnep, C. Mumnep, I'.
Opn

Tabnuiel ¥ cxeMbl: «Cxema onbiTa @ Pean», «Cxema ombita JI.

[TacTepa mo M3yueHHUIO caMO3apOXkaAeHUs KU3HW», «Cxema ombiTa C.
Munnepa, I'. FOpuy», «3Tansl HEOPraHMYECKOU 3BOIOLINM,
«I"eoxpoHosiornueckas LIKanay, «HauanbHbie 3TaIlbl
OpraHWYecKoN sBoonmMn», «Cxema oO0pa3oBaHHS DYKAPUOT MYTEM
cumbuorenezay, «CucreMa >XHBOW Npuponb», «CTpoeHHue BUPYCay,
«Apomopdo3sl  pacteHuit»y,  «PuHMOPHUTE»,  «OIHOKIETOUYHBIE
BOJIOPOCIINY, «MHOTOKJIETOYHbIE BOJIOPOCIIN, «Mxn»,
«ITanmopotHukm», «l'omocemeHHble pacTeHHs», «OpraHbl IIBETKOBBIX
pacteHuit»y, «Cxema pa3BUTHS KHUBOTHOTO MHPa», «ApomMopdo3bl
KUBOTHBIX», «lIpocteitmmey, «Kumeynononoctusie», «llmockue
YEpBU», «YIICHHUCTOHOTHEY, «PpIOBIY, «36MHOBOIHEICY,

«IIpecmbikatomuecs», «lltumpy, «Miekonuraroume», «Pa3putue



JKU3HU B apXeucKoul spe», «Pa3BuTue KU3HU B MPOTEPO3OMCKON Ipen,
«Pa3BuTHE KM3HM B MaAJICO30MCKOM 3pe», «Pa3BuTHEe KU3HU B
ME3030MCKOM 2pey», «Pa3sBuTHe JKM3HM B KAlHO30MCKOM 3pey,
«CoBpeMeHHasi CUCTEMa OPTaHUYECKOT0 MUPa»

OO6opynoBanue: Trepbdapuu pacTeHUH pa3IMYHBIX OT/AEJOB;

KOJIJIEKIIUM HACEKOMBIX; BJIa)KHbIE Ipenaparbl HBOTHBIX; PAKOBHUHBI
MOJUIIOCKOB;  KOJUIEKIIMM  MIJIOKOXHMX;  CKEJIEThl  I03BOHOYHBIX
KUBOTHBIX; 4Yydella NTUL MU 3BEpel; KOJUIEKIUH OKaMEHEJIOCTEH,
MOJIE3HBIX UCKOMAEMBIX; MYJISKH OPraHMYECKMX OCTAaTKOB OPraHU3 MOB

JlaGopaTopHble U NpaKTU4YecKne padoThl

1 BupryansHas naboparopHas pabGora «MogaenupoBaHue
onbIToB  Mumnepa—IOpu 1o wu3ydeHHIO aOMOT€HHOro CHHTE3a
OpPraHUYECKUX COeTMHEHUH B MEPBUYHON aTMOCchepe»

2. JIaboparopHas pabora «/3ydyeHue U onucaHHe MCKOMAEMBIX
OCTaTKOB JPEBHUX OPTaHU3MOB»

3. Tlpaktnyeckas pabora «M3ydeHne 0COOCHHOCTEH CTPOCHUS
pacTeHH pa3HbIX OTIEIOB»

4. Tlpaktuyeckass pabota «/3yueHne ocoOEHHOCTEH CTpOEHUs
MTO3BOHOYHBIX KHBOTHBIX»

Tema 5. [Ipoucxo:xknenue yeaopeka — anrponorenes (10 u)

Pasnensl u 3amaum anTpomosoruu. MeToapl aHTPONOJIOTHUH.
CraHOBlIEHHE  TIPEACTAaBICHUM O  NPOMCXOKICHUM  4YEJIOBEKa.
Penmurnosneie Bo33pennsa. COBpeMEHHBIE HAyYHBIE TEOPHUHU.

CxoncTBO  yenoBeka € KUMBOTHBIMH.  CHCTEMaTHYeCKOE
MOJIO)KEHHE  uenoBeka. (CBHUIETENbCTBA  CXOACTBA  YEJIOBEKa C
KUBOTHBIMH: CpaBHHUTEIBbHO-MOp(doornyeckue, 3MOpPHUOIOTHYECKUE,

(1)I/ISI/IOJ'IOFO'6I/IOXI/IMI/ILIGCKI/IC, IIOBCCHYCCKHE OTanuusa delnoBeKka OT



KUBOTHBIX. [IpAMOXOXkJEHME M KOMIUIEKC CBSI3aHHBIX C HUM
MpU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra W BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBuxymye cuibl (pakToOpbl) aHTPONOTeHe3a: OMOJOTUYECKHE,
couuanbHbie. COOTHOIIEHHE OMOJIOTMYECKUX U COLUATIbHBIX (aKTOPOB
B aHTPOIIOTEHE3E.

OcHoBHbIE cTaAuM aHTponoreHesa. PanHue yenoBekooOpa3HbIe
00e3bstHBl  (TPOKOHCYJIBI) W paHHUE MOHTHUABI — OOIIHME TPEIKU
YeN0BEKOOOPa3HBIX 00€3bsIH U JIOAeH ABCTPATIONMUTEKA — JBYHOTHE
npeaku jrofed. YenoBek yMenblil, MepBbleé H3TOTOBICHUS OPYIUM
Tpyzna. YenoBek NpsMOXOIALIUN U NEPBBIM BBIXOJ JIOJEH 3a IPEIEIb
Adpuxu.  Yemoek  reimensOeprckuit —  o0mmid  MpemoK
HEaHJEPTAJIbCKOIO 4YEJIOBEKa M 4ejoBeKa pasyMmHoro. Yenosek
HEaHJAEPTAIbCKUI Kak BHUJ JIIOJEH XOJOJHOro kKiaumara. Yenmosek
pa3yMHBIi COBPEMEHHOI'O THWIIA, JEHUCOBCKHUI 4YEJIOBEK, OCBOEHHE
KOHTUHEHTOB  3a  mnpeneinamu  Adpuku  [lameorenernka u
[1aJIEOr€HOMUKA.

OBOJIIOLIMSL COBPEMEHHOr0 uesioBeka. EctecTBeHHBIH 0TOOpP B
MOMYJISANMIX dYesoBeKa. MyTallMOHHBIA TMPOIECC W TOIUMOPQPHU3M.
[lonynsimuoHHble BOMHBI, Jpeld TeHoB, wmurpauus u «3Pdexrt
OCHOBATEJIS» B MOMYJIALUAX COBPEMEHHOT'O YEIOBEKA.

Yenoseueckue pacel. [lonsatue o pace. boabmme pacsl:
€BpOIEONTHAs (eBpazwuiickas), aBCTpaAJIO-HErPOUHAS
(’xBaTOpHaNIbHAS ), MOHTOJIOMAHAS (a3MaTCKO-aMepUKaHCKas). Bpems u
IIyTH paccejeHus YejoBeKa Mo IulaHeTe. EQMHCTBO 4emoBe4YeCKUX pac.
Hayunas HecocrosTenbHOCTh pacu3ma. IIpucnocoOaeHHOCTh YenoBeka

K pa3HBIM YCJIOBHSIM OKpYXaromieid cpenbl. Biusaue reorpaduyeckoi



cpenbl U apeiria reHoB Ha MOPQOJOTHIO M (U3HOJOTHIO UYETOBEKA.
MexauciurInHapable  MEeToAsl B (pu3nuueckod  (OMOJIOrHYECKOM )
AQHTPOIIOJOTUU. DBOJIOLMOHHAS AHTPOMOJOTHS M MaJIE0aHTPOIOIOTUs
YEJIOBEUECKHUX TTOTTYJISIITHHA. buoconmansHbie WCCIICIOBAHUS
npUpoAbl ueioBeka. MccnenoBaHue KOABOJIOUUU OHOJOTHYECKOTO U
COLIMAJILHOTO B YEJIOBEKE

JdemMoHcTpaumu.

IMoprperer: Y. Hapsun, JI. Jluku, A. . Porunckumii, M. M.
I'epacumos

Tabuuipl U cxembl: «MeToabl aHTPOTIOJIOTUHY, «[ 0JIOBHON MO3T

yenoBeka», «YenoBekooOpasHbie 00e3bsHbI», «CKeleT YeloBeKa Hu
CKCJICT IIMMIIaH3E», ((PYZ[I/IMGHTI)I H aTaBU3MBbD», ((I[BI/DKYHH/IG CHIJIBI
aHTPOIIOTEHE3AY, «OBOJIIOLIMOHHOE JIPEBO YEJI0OBEKAY,
«ABcTpanonutek», «YHenosek ymenbii», «HUemoBek MPSIMOXOASIILUN»,
«/lenncoBckuii  uyenmoBek»  «Heannmepranpup»y, «KpoMaHbOHIIBIY,
«[Ipenxu dyenmoBeka», «ITambl 3BOJIIOLUU 4YeloBeKka», «Pacel uyeno-
BEKa»

O6ODVI[OBE[HI/ICI MYJISIKU OKaMCHCHOCTCﬁ, npeaAMETOB

MaTepUaIbHOW  KYJAbTYphl  IPEIKOB  YEJIOBEKa;  PENpOaYyKLIUHU
(bpotorpaduu) xaptuH ¢ MUDOTOTHYECKUMH U  OMOJICHCKUMU
CIOKETaMH TPOUCXOXJICHUSA  4YeloBeKka; Qororpaduu  HAXOJIOK
HCKOIIaeMBIX OCTaTKOB YeNIOBEKAa; CKEJIeT YeJIOBeKa; MOJeNb 4Yepera
YyeloBeKa W 4Yepena IIHMIIaH3€; MOJENb KHCTH 4YelloBeKa W KHUCTU
HIMMIIaH3€; MOJIEIH TOpca MPEIKOB YeJIOBeKa.

JlabopaTopHble U NpaKkTHYecKHue padoThl

1. JIaGopatopHas pabora «/3ydeHre oCOOEHHOCTEH CTPOSHUS

CKEJICTA YCIIOBCKA, CBA3AHHBIX C IIPAMOXOXKIACHUCM)>



2. [Ipaktrueckas padota «M3ydeHre SKOJIOrHIECKUX aTanTari
YEJI0BEKa»

Tema 6. JxosiorMsi — Hayka O B3aMMOOTHOILICHHMAX
OPraHM3MoOB H HA/IOPTAaHM3MEHHBIX CHCTEM € OKpYsKarouei cpenoi
(3 v)

3apoxaeHUEe U pa3BUTHE dKoJIOTHHM B Tpyaax A. ['ymOompnara,
K. ®. Pynse, H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H.
CyxauéBa. Pa3nensl u 3agaun sxonoruu. CBsA3b 3KOJIOTHM C APYTUMU
HayKaMH.

Metoasl skonoruu. IloneBbie HaOMIOAEHUS. DKCIEPUMEHTHI
B OKOJIOTMW: NPUPOAHBIE H JlabopaTopHble. MojaenupoBaHue B
JKOJOTMHA.  MOHHTOPUHI  OKpYXKAlOIEd  Cpelbl:  JIOKAJIbHBIM,
PErHOHANBHBIN U TI00aTbHBIN.

3HaueHue 9KOJIOTHYECKUX 3HAaHUU Ui YeJI0BEKA.
DKOJIOTHYECKOE MHPOBO33pEHUE KaK OCHOBA CBS3E€H 4YesloBEYeCTBa C
MIPUPOJIOH. dopMupoBaHue JKOJIOTHYECKON KYJIBTYPBI u
HKOJIOTMYECKON TPaMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Moptpetsr: A. I'ym6Gonsar, K. ®@. Pynse, H A. Cesepuos, D.
I'exkxens, A. Tencin, B. H. Cykaués.

Ta0aunb! n CXCMBbI. «Pa3gensl OKOJIOTHUN», «MeTtonbl

SKOJIOTUN Y,
«CxeMa MOHUTOPHUHTA OKPYKAIOIIEH CpeIb»
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaboparopHas pabora «l3yueHue METOJOB HKOJIOTHUYECKUX
HCCIICIOBAHUID)

Tema 7. Opranusmbl 1 cpeaa oouranus (9 4)



Dxoyiorndeckue (GakTopsl M 3aKOHOMEPHOCTH WX JICUCTBHUSL.
Knaccudukanus 9KOJIOTHYECKUX (bakTopoB: abuoTtuyeckue,
OuoTHueckue, aHTpororeHHsle. OOIMEe 3aKOHOMEPHOCTH JEHCTBHUS
skonoruueckux (akropos. IIpaBuno munumyma (K I[Hmpenrens, FO
JIn6ux). TomepaHTHOCTh.  ODBpPHOMOHTHBIE W  CTCHOOMOHTHBIC
OpPraHU3MBI.

AbuoTtnueckue (aktopel. CBET KaK HKOJOTHYECKUN (PaKTop.
JleiicTBUe pa3HBIX YYacTKOB COJIHEYHOI'O CHEKTpa Ha OPraHU3MBL.
DKOJIOTHYECKHE TPYIIbl PACTCHUH W JKUBOTHBIX IO OTHOILIEHHUIO K
cBery. CurHanpHas pojib cBera. PoTonepruoau3Mm.

Temmeparypa kak  oSkonormyeckwii  Qaxrop.  [eiicTBue
TeMnepaTypbl Ha OpraHu3Mbl. [IOMKMIOTEpMHBIE WU TOMOHOTEPMHBIE
OpPraHHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTe Kkak skosoruueckuilt Qaxtop. IlpucnocoGnenus
pacTeHMH K TOJAep)KaHUIO BojaHOro Oamanca. Kiaccudukanus
pacTeHuii 1o OTHOIIEHHI0 K Boje. IIpucmnocoOneHust >KMBOTHBIX K
MU3MEHEHHUIO BOJHOIO PEKUMA.

Cpenpl OOMTaHUS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3JYyIIHA,
MOYBEHHAasA, TIJIyOWHHAs TMOANOYBEHHAs, BHYTPUOPraHU3MEHHAas.
OU3NKO-XUMUYECKHE OCOOCHHOCTH Cpel OOWTaHWUsS OPTaHW3MOB.
[TpucnocoOieHns OpraHu3MOB K KU3HH B pa3HbIX Cpefax.

buonornueckne putMbel. BHEmHHE W BHYTPEHHUE PHUTMBI.
CytouHble U roauyHbsle pUTMbI. [IpuCOcoOIE€HHOCTh OPraHU3MOB K
CE30HHBIM U3MEHEHUSIM YCIOBHM KU3HU.

XKuznennsie ¢opmbl opranusmoB. [loHATHe 0 >KH3HEHHOU
¢dopme KuszHeHHble (GOpPMBI PACTCHMIA: JEpeBbs, KYCTApPHUKH,

KYCTapHUYKH, MHOI'OJICTHHUEC TpaBbl, OJHOJICTHUC TpPAaBEI. Kuznennnie



GhOpMBI  JKMBOTHBIX:  THAPOOMOHTHI, TE€OOMOHTHI, a’POOHOHTHI.
OcoOeHHOCTH CTpOEHUS 1 00pa3a KU3HH.

BuoTtnueckue ¢akropel. Buabl OMOTHYECKUX B3aWMOJICHCTBUA:
KOHKYpEHIIMS, XHMITHHYECTBO, cMMOM0O3 u ero (opmel. [lapasurusm,
KooTepanus, MYTyaIu3M, KOMMEHCAJIN3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckne B3auMOACHCTBUS (TONMHUYECKHE,
dopuyeckue, padpudeckne). 3HaUCHHE OMOTUYCCKUX B3aUMOJICHCTBUI
JUIL  CYIIECTBOBAaHUS OPraHM3MOB B cpene ooOurtanus. [lpuHimn
KOHKYPEHTHOTO UCKITFOUYCHHUSI.

JdeMoHcTpannmn

Tabmuubl 1 cxembl: «IKkonorudeckue (akroper», «CBEeTOBOM

CIICKTP», «DKOJIOTHYECKHE rpynmbl XHUBOTHBIX II0 OTHOLICHUIO K
CBETY», «TeIIOKPOBHBIE JKUBOTHBIEY, «XOJOAHOKPOBHBIE KUBOTHBIEY,
«DPU3NOJOTHYECKUE  aJaNTallMM >KUBOTHBIX», «Cpenpl oOuTaHUsA
opranusmoB», «buonornueckue putMmb», <«OKu3HeHHble (HOPMBI
pactennit», <« KuszHeHHble (OPMBI  KUBOTHBIX», «JKOCHCTEMA
LIMPOKOJINCTBEHHOIO Jiecay, «IJKOCHCTEMa XBOWHOro Jiecay, «llemm
nuTaHusy, — «XumHuuyectBo»,  «llapasutusm»,  «KoHKypeHIMA»,

«Cumbunosy, «KommeHncammuzm»

OOGopynoBanue:  repOapuu  pacTeHUd W >KUBOTHBIX,
MPUCIIOCOOTICHHBIX K BIMSHUIO PA3JIUYHBIX YKOJIOTHYECKUX (PaKTOPOB;
repbapuu  CBETOJIOOMBBIX, TEHETIOOMBBIX W  TEHEBBIHOCIHBBIX
pacTeHW; CBETOJNIIOOWBBIC, TEHEMIOOMBHIE W  TEHEBBIHOCIHMBBIC
KOMHATHbIE pacTeHus; repOoapuM M KOJUIEKIHMU TEIUIOIIOOUBBIX,
3UMOCTOMKHMX, MOPO30yCTOMUYMBBIX PACTEHUM; dydyena ITHUL] U 3BEPEH;
repbapu pacTeHUH, OTHOCIIIUXCA K THUrpopuraM, Kcepoduram,

Me30(¢uTaM; KOMHATHbIE pacTEHUs JaHHBIX TPYMI;, KOJUIEKIUU



KUBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpelax; repbapuu U KOJUIEKLIUU
pacTeHuii 1 KUBOTHBIX, OOJIAJAIONINX YePTaMH IPUCIIOCOOICHHOCTH K
CE30HHBIM HM3MEHEHHMSM YCIOBHUH JKM3HM; TepOapuu U KOJJICKIHU
pacTeHUil M KMBOTHBIX PA3JIUYHBIX >KU3HEHHBIX (POPM; KOJJICKIHH
KHUBOTHBIX, Y4aCTBYIOIINX B pa3IMYHBIX OMOTHUYECKHIX
B3aMMO/ICHCTBUIX

JlabopaTopHble U NpakTHYecKue padoTbl

1. Jlabopatopnas pabotra «BbIABIeHHE MPUCTIOCOOICHUIA
OpPraHHU3MOB K BIMSIHUIO CBETa»

2. JlaGoparopHass paboTa «BbIsBICHHE NPHUCIOCOOICHHI
OpPraHU3MOB K BIMSIHUIO TEMIIEPATYPbI»

3. JlaGoparopnas pabora «AHATOMHYECKHEC OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

Tema 8. JkoJi0rus BUAOB 1 nomyassuui (9 1)

OKOJIOTUYECKHE XapaKTepUCTUKH nonynsuuu. [omynauus kak
Oouosnoruyeckas cucreMa. Poilb HEOIHOPOAHOCTH cperbl, PU3HUECKUX
0apbepoB M OCOOEHHOCTEH OHMONOTMH BUAOB B (HOPMUPOBAHUU
IIPOCTPAHCTBEHHON CTPYKTYpbl monynauuid. OCHOBHbBIE TNOKa3aTeNn
MOMYJISIIUKM:  YUCIEHHOCTb, IUJIOTHOCTb, BO3pacTHasi M  IOJIOBas
CTPYKTypa, pOXKIAaEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTb,
MUTpaLys.

Okosnorudeckas CTpykTypa nomyiasiuud. OLieHKa 4MCIEHHOCTU
nonyasanuy. /[mHamMpka mnomymnsuuu W e€ perynanus. buotudeckui
MOTEHLMAN MOMy/siuu. MoJenupoBaHue AMHAMUKH —OIMYJISIIHH.
KpuBbsle pocra uMciaeHHOCTH mnomynsauuu. KpuBble BBDKHBaHUS.
Perynsuust Y4MCICHHOCTH MOMYJISLUI: PONb (PAKTOPOB, 3aBUCSILIUX U HE

3aBUCAIIUX OT IJIOTHOCTH. DKOJOTHYECKUE CTpaTreruu BUAoB (r- u K-



CTpaTeTun).

[lousaTHe 00 D3KOJOrMYECKON HuIe BuAa. MecTOOOWTaHUE.
MHoromepHass Mozenb skonormdeckon Humm Jx. M. XaryuHCOHA.
Pasmepsl okosornueckod HumM. [loTeHnmanbHas W peanu3oBaHHas
HUIIIH.

Bun kak cucrema mnomynsiuuil. Apeaibl BHAOB. Buabl u ux
KU3HEHHBIC CTPATETUH. DKOJIOTHIECKNE YKBUBAJICHTHI.

3aKOHOMEPHOCTH  TOBEJIEHUS HW  MUTPALMA  >KHUBOTHBIX.
buonornueckue MHBa3UM 4yKEPOIAHBIX BUJIOB.

JdeMoHcTpannmn

IMoptper: Ix M. XaT4ynHCOH.

Tabauiel U cXeMbl: «IKOJOTUICCKUE XAPAKTEPUCTUKU OIS -
uun», «lIpocTpaHcTBEHHas CTpyKTypa nomyisauuu», «Bo3pacTHbie
nUpaMuabl nonyaauun», «CKOpOCTh 3aceleHHUs] MOBEPXHOCTH 3eMIU
pa3IMYHBIMU OpraHu3dMamu», «Mopenb 3kosiormyeckor Humm Jx U
XaT4ynHCOHA»

O6opynoBanue: repObapuu paCTeHHI; KOJUIEKIHH KUBOTHBIX

JlabopaTopHble U NpaKkTHYecKue padoTbl

JlaGopatopuast pabdota «IIpucmocobiieHusi CeMsiH pacTeHUU K
pacceneHno»

Tema 9. JkoJi0rus c000IECTB. JKOTOrHYecKHne cucremsl (12
4)

CooOurectBa opranu3moB. buoneno3 u ero crpykrypa. Csssu
MEXJy OpraHu3MaMu B OHOLEHO3e.  ODKOCUCTEMa KaK OTKpbITas
cucrema (A. JIx Tencnu). OyHKUIMOHANbHbIE OJOKM OpPraHU3MOB B
HKOCHUCTEME: MPOJYIEHTHI, KOHCYMEHTHI, peayueHTol. Tpoduyeckue

ypoBHH. Tpodudeckue nenu u cetu. AOHOTHYECKHE OJIOKHA IKOCUCTEM.



[TouBs! 1 UIBI B 3KOCUCTeMax. KpyroBopoT BelecTB v MOTOK 3HEPTUHU B
HKOCHCTEME.

OcHOBHBIE TMOKa3aTeNU IKOCHUCTEMBbI. bruomacca W MpoIyKIHA.
DKOJIOTUYECKHE TUPAMHJIBI YHCEeN, OMOMAcChl U YDHEPTUH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiixu.
@nykmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccud. IlepBUYHBIE W BTOPWUYHBIE CYKIIECCHM M WX TNPUYMHBL
AHTpONIOTEHHBIE ~ BO3ACWCTBUSA  Ha  cykueccun — KimmakcHoe
coobmectBo. bropaznoo6pasue u MoOIHOTAa KPYyroBOPOTa BEIIECTB —
OCHOBA yCTOMUYHMBOCTH COOOIIECTB.

[Tpuponnbie  3KocHCTEMBI.  JKocucmemvl 03€p U pex.
Oxocucmemvl mopetl U oKkeanos. IKocucmembl MYHOp, 1€CO8, Cmenel,
Ny CMulHb.

AHTpONOreHHbIE 3KOCHCTEMBI. ATpO3KOCHCTEMA. ATPOLEHO3.
Pazniuunst MeXay aHTPONIOTEHHBIMH U TIPUPOJIHBIMH SKOCHCTEM aMHU.

VYpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI YpOOIKOCUCTEM.
I'opoackas ¢nopa u ¢dayna. CuHaHTponM3auus TOPOJCKON (hayHBI.
buonornueckoe W XO3SHCTBEHHOE 3HAUYE€HUE AarpodKOCHCTEM U
ypOosKOCHCTEM.

3aKoHOMEPHOCTH (OPMHUPOBAHMSI OCHOBHBIX B3aMMOJICUCTBHUI
OpPraHU3MOB B JKOcHCTeMaxX. Ponbs kackadnoeo 3¢pgexma u 6udos
0ughuxamopos (Knouesvix 6u008) 6 (DYHKYUOHUPOBAHUU IKOCUCTNEM.
[lepeHoc »HepruM W BEMIECTB MEXIY CMEKHBIMH SKOCHCTEMaMH.
Y CTOWYHUBOCTh OPTaHU3MOB, MOMYJISIIIUNA U YKOCUCTEM B YCJIOBHSIX
U @aHTPOIIOI€HHBIX BO3JIECHCTBHIA.

MexaHu3Mbl BO3JACHCTBHs 3arpsi3HCHUM pPAa3HbIX TUIIOB Ha

cyOOpraHu3MeHHOM, OpraHU3MEHHOM, MOMYJISILITIOHHOM u



9KOCHCTEMHOM YPOBHSX; OCHOBBI JKOJOTHYECKOTO HOPMHUPOBAHUS
AHTPOIIOTEHHOTO BO3JICHCTBHS. Mertonomnorus MOHUTOPHHTA
€CTECTBEHHBIX M AaHTPOMOTEHHBIX SKOCUCTEM.

JleMoOHCTpaLuu

[optpet: A. Ix. Tenciau

Tabmunel u cxembl: «CTpykTypa OuOLEHO3a», «IDKOCHCTEMa

IIMPOKOJIUCTBEHHOIO  Jieca», «JKOCUCTEMAa  XBOMHOIO  Jiecay,
«DyHKIIMOHAJIbHBIE TPYIIIBI OPraHU3MOB B dKOcucTeMey, «Kpyrosopot
BEIIECTB B 3KOocucTeMey, «Llenu nutanus (macTOMIHAs, AETPUT- HAS)»,
«JKoJornyeckas MNUpaMujia 4YHucel», «IDKOJIOrMYecKas mupamuia
OmoMaccel», «JKoJOTHYEeCKash Tupamuja dHeprum», «OOpazoBaHue
6omnota», «llepBuunas cykueccus», «BoccraHOBIeHHE Jeca IOCIe
noxapa», «9KocucreMa o3epa», «ArponeHos3», «KpyroBopoT BeuiecT
Y TIOTOK DHEPTHUH B arporieHo3e, «I[Ipumepsr ypboskocucTem»

OOGopynoBanue: repOapuu PacTeHHM; KOJUICKIIMH HACEKOMBIX;

yydela NTHUIl W 3Bepeil; repOapuu KyIbTYPHBIX U JAMKOPACTYIIMX
pacTeHHil; akBapuyM KakK MOJIENIb SIKOCUCTEMBI

JlabopaTopHble U NpaKkTHYecKue padoTbl

1. Ilpaktuyeckme  pabGota  «/3yueHme U  omucaHue
ypOOIKOCUCTEMBI

2. JlabGoparopHas pabora «M3ydyeHue pa3sHOOOPa3HsT METKHUX
MOYBEHHBIX WICHHUCTOHOTUX B Pa3HbIX IKOCHCTEMAX )

3. Dkckypcust «IKCKypcHs B THIUYHBIA OHOTreorneHo3 (B
nyopaBy, Oepe3HsK, eJIbHUK, Ha CYXOJOJbHBIH WU
MOWMEHHBIH TTyT, 03epo, 00JI0TO)»

4 Dkckypeust «IKCKypcUsi B arpO3KOCUCTEMY (HA TMOJe WIH B

TEIUTUYHOE XO3UCTBO)»



Tema 10. buocdepa — riaodanbHas 3xkocucrema (6 1)

buocpepa — oOmeruranerapuas o0osiouka 3eMiIH, TJE
CYIIECTBYET WM CYIIECTBOBANA >KW3Hb. Pa3BUTHE MpeICTaBICHHUN
o Ouocdepe B Tpymax I. 3rocca. Yuenume B. W. Bepnaackoro o
ouochepe. O6nactu Omochepsl u e€ cocraB. JKuBOoe BelECTBO
ouocdepsl U ero QyHKIIHUH.

3akOHOMEpHOCTH cymiecTBoBaHus Ouochepsl. OcobeHHOCTH
O6uocdeps! Kak r00aIbHON SKOCHCTEMBI. JIMHAMIYECKOEe paBHOBECHE B
ouocdepe. KpyroBopoTbl BemiecTB M OHOT€OXMMHYECKUE LUKIIBI
(yrnepona, azora). PurmMuuHocTh siBneHuit B Ouocdepe.

3onanpHOCTH OHOCchepsl. [lonsaTue o 6mome. OCHOBHBIE OMOMBI
CYIIM: TYHJpa, XBOHHBIE Jieca, CMEIIAHHBIE WM IIUPOKOJIMCTBEHHBIC
Jeca, CTEMH, CABaHHbBI, MYCTHIHU, TPOMUYECKHE Jieca, BBICOKOTOPBS.
Knumat, pacTUTeNnbHBIH U )KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIMS JKUBBIX CHCTEM, OLIEHKAa UX PECYPCHOTO
noTeHIMana u OnochepHbIX QYHKIIHIA.

JleMoHCTpan Ul

[optpetsl: B. 1. Bepnaackuii, 9. 31occ

Tabmuipl u cxemel: «I'eochepsr 3emman», «KpyroBopor a3ora B

npupoae», «Kpyroopor yriaepoma B mpupoae», «Kpyrosopor
KHUCIIOpoJia B Ipupoe», «KpyroBopot Bojabl B Ipupoae», «OCHOB- HbIE
ouroMel cymny, «Knumarnueckue nosica 3emnny, « Tyaapay,
«Taiiray, «Cmemansbiii - ecy», «[IInpOKOTUCTBEHHBINA JIECH,
«Crenby, «CaBanHay, «IlycTbiHs», « Tponudyeckuit gec»

ObGopynoBanue: repbapuM  pacTeHW  Pa3HbIX  OHMOMOB;

KOJIJICKIIUH XUBOTHBIX.

Tema 11. YesioBek u okpy:karomas cpeaa (6 1)



OKOJIOTUYECKWE KpPHU3UChl M HUX NpuUuYuHBL. Bo3nelicTBue
yenoBeka Ha Ouocdepy. 3arps3HeHue BO3AYIIHOW cpeabl. OxpaHa
BO3/yXa. 3arpsisHeHUE BOJHON cpeapl. OXpaHa BOJHBIX PECYpPCOB.
Paspymienne nousbl. OxpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJIMMaTa.

AHTpPONIOT€HHOE BO3/CHCTBUE HA PACTUTEIbHBIA U KUBOTHBIN
mup. OxpaHa pacTUTEIBHOTO M KMBOTHOTO Mupa. OCHOBHbBIE
MPUHIMITET OXpaHbl Tmpupoasl. KpacHple kHUTH. OCc000 OXpaHseMble
npupoansie  tepputopun  (OOIIT). boranmueckue cagpl U
300JIOTUYECKUE  TapKH.

OCHOBHBIE TPUHITUIIBI  YCTOMYMUBOTO PAa3BUTUS YEJIOBEUECTBA
u npupozabl. PanmoHanpHOE NPUPOJONONB3OBAHUE M COXPAHEHHUE
Oouosiornyeckoro pasHooOpazus 3emsn. OOmuMe 3aKOHOMEPHOCTH
r700aNbHBIX 3KOJIOIMYECKHX KpHU3HCOB. OCOOEHHOCTH COBPEMEHHOTO
KpHU3HCa U €ro BEpOSITHbIE IOCIEACTBHUS.

Pa3zButie  METOIOB ~ MOHHMTOpPUHTA  Pa3BUTHUS  OMACHBIX
TEXHOTEHHBIX TMpoueccoB. CucmemHvle UCCIE008aHUL Nnepexodd K
pecypcocbepezaroweli U KOHKYDEHMOCNOCOOHOU — dHepeemuxe.
buonornueckoe paszHooOpazwme wu  Ouopecypcwl. Hayuonanvhvle
uHghopmayuonnvie cucmemvl, obecneuusarouue 00Cmyn K ungopmayuu
nO  COCMOAHUIO  OMOENbHLIX  6U006 U  dkocucmem.  OcHosbl
sKopeadbunumayuy  Kocucmem u cnocob6og  60opvobI c
ouonogpesicoenusmuy.  Pexoncmpykyusa — mopckux — u  Ha3eMHbIX
IKOCUCTEM.

JleMoHCTpanuu

Tabnuibl ¥ cxeMmbl: «3arpsi3sHeHne aTMocdepsl», «3arpsa3HeHne

ruapocheps», «3arpsi3HeHNUE MOYBBDY, «IlapHUKOBBIN 3 deKTy,



«Ocob0 oxpaHsieMble TPUPOIHBIE TeppUTOpUN», «Mozaenu
YIPaBISIEMOT0 MUPa»

OoGopynoBanue: (Gortorpaduu  OXpaHSIEMBIX pPaCTEHUH U

*uBOTHBbIX KpacHoli kuuru P®, KpacHO! KHUTH peruoHa.
IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYUYEBHOI'O IIPEJMETA
«BHOJIOT'US»

Cornacno @I'OC COO, ycraHaBiInBarOTCs TpeOOBaHUS
K pe3yJibTaTaM OCBOE€HHS OOy4YarolIUMHUCS  HOpOorpaMMm
CpeJIHero oOmero oOpa3oBaHUsI: JIMYHOCTHBIE,
MeTalpe/IMETHbIE U IpPeIMETHBIE.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JMYHOCTHBIX pPE3yJIbTAaTOB OCBOEHUS
npeaMeTa «buonorus» BBIIE€JICHBI clenyroume
COCTaBJISIFOIIHNE: OCO3HaAHUue OOyYalolUIMMHUCS POCCHUNMCKOM
rpakJIaHCKO UJIECHTUYHOCTU — F'OTOBHOCTH K CAMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTU u CaMOOIPEICIICHUIO; Hanuvue
Mmomueayuu K OOy4YeHHIO OWOJIOTHUM; YeleHanpasieHHoe
pazéumue BHYTPEHHHUX YOEXKICHUNW JMYHOCTH Ha OCHOBE
KJTFOUEBBIX LEHHOCTEH M HCTOPUYECKHUX TPaJUIUN pa3BUTUS
OMOJIOTUYECKOIO 3HAHUS; 2O0MOBHOCMb U CHOCOOHOCMb
00y4Yaronmxcsi PyKOBOJCTBOBATbCS B CBOEH JESATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, IIPHUCYILIUMU CUCTEME
OMOJIOTUYECKOTO  O0pa30BaHMS; Haauuue NpasoCcO3HAHUA
SKOJIOTUYECKONU KYJIbTYpPbl, CHOCOOHOCMU CTaBUTh LEIU U
CTPOUTH >KU3HEHHBIC IJIAHBI.

JInuHOCTHBIE  pE3yJIbTATHI OCBOEHUS npeamera

«buonorusn»»  gocTHraroTCsI B €IMHCTBE  y4YeOHOM |



BOCIIMTATEIbHOU JISSITEJIBHOCTU B COOTBETCTBUH C
TpaJULIUOHHBIMU pPOCCUNUCKUMU COLIMOKYJIbTYPHBIMH,
UCTOPUYECKUMHU ¢ JYXOBHO-HPABCTBEHHBIMH I1I€HHOCTSIMH,
OPUHSATHIMUA B OOIIECTBE MPaBUJIaMU U HOpPMaMH MMOBEICHUS U
CIIOCOOCTBYIOT IIpOIIeccCaM CaMONO3HAHUSI, CAMOBOCHUTAHUS U
caMOpa3BUTHsI, Pa3BUTHUsI BHYTPEHHEH MNO3ULIMH JIMYHOCTH,
naTpuoTU3Ma M YBaXXEHUS K 3aKOHY W MOPaBOMOPSIKY,
4eJIOBEKYy TpyZa M CTapluieMy HOOKOJIEHHIO, B3aUMHOIO
yYBa)K€HUsI, OEPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HaCJIEIUIO
U TpaguluusM MHOIOHAllMOHAJIBHOIO Hapoaa Pocculickoit
denepanyu, NpUpPoaAE U OKPYKaAIOILIEH cpene.

JInaHocTHBIE pe3yIbTaThl OCBOEHUS y4eOHOTO

nIpeamMeTa «buomnorusi» AOOIXHBI oTpaxxaTb TOTOBHOCTL H

CHOCOOHOCTh 0o0yyJaroumxcs PYKOBOJICTBOBAThCSI
copmupoBaHHOM BHYTpPEHHEN HO3ULUEN JTUYHOCTH,
CHUCTEMOM OEHHOCTHBIX OpUEHTALU, TMTO3UTHUBHBIX

BHYTPEHHHUX YOEXKIAECHHI, COOTBETCTBYIOIIUX TPAaTUIIHUOHHBIM
LEHHOCTSM pOCCUNCKOTO oO1ecTBa, pacmupeHue
)KU3HEHHOTO OMNbITa W OIbITa JEITEIBHOCTH B MpoOIecce
peanu3aliid  OCHOBHBIX  HAOpaBJICHUH  BOCHUTATEIBHOM
JIeSITEJIbHOCTH, B TOM YHCJIE B YaCTH:

1.I'pask1aHCKOr0 BOCIIUTAHUS:

—chOpMUPOBAHHOCTH rpakIaHCKOM TMO3UITNH
oOydJarolierocsi Kak akKTUBHOIO M OTBETCTBEHHOTO 4YJ€Ha
poccuiickoro ooIiecTna;

—OCO3HAaHUE CBOMX KOHCTUTYLHMOHHBIX TIpaB H

00s13aHHOCTEH, YBOKCHHUE 3aKOHA U IIPABOTIOPSIIKA;



—TOTOBHOCTh K COBMECTHOM TBOPUYECKOU AE€ITECIBHOCTH
OpU CO3JaHUHM YYEOHBIX IPOEKTOB, PEHICHUH YYEOHBIX H
[MO3HaBaTEIbHBIX 3aJa4, BBINOJHCHUU OHOJIOTHYCCKUX
3KCOEPUMEHTOB;

—CHOCOOHOCTB OIIPEJICNIATh COOCTBEHHYIO TTO3UIIHIO 1O
OTHOIIICHHUIO K SIBJICHUSIM COBPEMEHHOM >XHU3HHU U OOBSICHATH
ec;

—YyMeEHUue YUYUTBIBaTh B CBOUX JOCUCTBUSIX
HEOOXO0/IMMOCTh KOHCTPYKTUBHOI'O B3aUMOJICHCTBUS JIOJEH C
pa3HbIMU  YOEXKIEHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMHU U
CONHAJILHBIM ITOJIOKCHUEM;

—TOTOBHOCTb K  COTPYJAHHYECTBY B  HOpolecce
COBMECTHOTO BBINIOJIHEHUSI Y4YEOHBIX, ITO3HABATEIILHBIX U
HCCIIENOBATENbCKUX 3a4a4, YBa)KUTEIBbHOI'O OTHOIIEHUS K
MHEHUIO ONMOHEHTOB IPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COACPKAHUS;

—TOTOBHOCTh K TyMaHWUTAPHOM W BOJOHTEPCKON
JAeSITEIbHOCTHU

2. I1aTpMOTHYIE€CKOIr0O BOCIIMTAHMSA :

—chOpMUPOBAHHOCTH poccuirickon rpa>k JAHCKOM
UJICHTUYHOCTHU, MAaTPUOTU3MA, YBAXXEHUS K CBOEMY Hapoly,
4yBCTBa OTBETCTBEHHOCTH Iepes PoanHoOM, rop1oCTHU 3a CBOM
Kpail, cBoro PonmHy, CBOM SI3bIK WU KYJIBTYpY, NPOLLIOE U
HACTOsIIIE€ MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

—IIEHHOCTHOE OTHOUICHUE K MMPUPOAHOMY HACIEAUIO
U MaMsATHUKaM IIPUPOJbl; NOCTHKEHUsAM Poccum B Hayke,

HUCKYCCTBE, CHOPTE, TEXHOJIOTHAX, TPYE;



—CMHOCOOHOCTh OIICHHUBATh BKJIAJ POCCUHUCKUX YUYEHBIX
B CTAaHOBJICHHE W pa3BUTHE OHWOJIOTUH, TTOHUMAaHHS 3HAUYCHUS
OMOJIOTHUH BIIO3HAHUU 3aKOHOB MPHUPOBI, B )KU3HH YEIIOBEKa U
COBPEMEHHOTO OOIIEeCTBa;

—muaeHas yoeKIEHHOCTh, TOTOBHOCTh K CIIY>KECHUIO U
3amuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €ro CyJIb0y

3.JlyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSL:

—OCO3HAaHUE HOYXOBHBIX LEHHOCTEH POCCHUUCKOTO
Hapoaa;

—chOpMUPOBAHHOCTH HPaBCTBEHHOTO CO3HaHMSI,
3THYCCKOI'O ITOBCACHUSI;

—CIHOCOOHOCTh OIICHUBATh CHUTYyallHIO W TMPUHUMATH
OCO3HAaHHBIE pELICHUs, OPUEHTUPYSICb Ha  MOpPaJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

—OCO3HaHUe JUYIHOTO BKJIaJa B HOCTPOECHUE
YCTOWYHUBOTO OYJIyIIETO;

—OTBETCTBEHHOE OTHOIIIEHUE K CBOUM pPOIUTEISM,
CO3JaHUID CEMBbU Ha OCHOBE OCO3HAHHOIO IIPUHATHUA
[EHHOCTEW CEMEWHOM >KU3HU B COOTBETCTBHUH C TPATULUSIMU
HapoaoB Poccumn

4, DcTrerndecKoro BOCIMTAHMUA

—DCTETUYECKOE  OTHOIIEHWE K MHUpPY, BKIrO4Yas
ACTETUKY ObITa, HAYYHOTO W TEXHHYECKOTO TBOPYECTBA,
CcriopTa, TpyJa, OONIECTBEHHBIX OTHOIICHHIA;

—TIIOHUMAaHHUE DMOIIMOHAJILHOT'O BO3ICUCTBHUS >KUBOU
OpUupobl U €€ LIEHHOCTH;

—TOTOBHOCTh K CaMOBBIPAXXCHHIO B Pa3HbIX BHAaX



UCKYCCTBa, CTPEMJICHHE TIPOSIBIISITH KadecTBa TBOPUYECKOM
JIMYHOCTH

5. dU3UYIECKOro BOCIIUTAHUS

—MNOHUMAaHUE U peajm3alys 3J0pOBOTO U 6€30I1acHOro
obpa3za )KU3HH (3mopoBoe MMUTaHUE, COOIIOJICHUE
TUTMEHUYECKUX MPaBUJI U HOPM, cOAJIaHCUPOBAHHBIN PEXKUM
3aHSATHA W OTIbIXa, peryisipHas (u3ndeckass aKTUBHOCTH),
OEpEeKHOT0, OTBETCTBEHHOT'O I KOMIICTCHTHOI'O OTHOIIICHUS K
COOCTBEHHOMY (PU3UUYECKOMY U ICUXUYECKOMY 3J0POBBIO;

—TMNOHUMAaHHE IEHHOCTH MpaBUJl WHAUBUIAYAJIIBHOTO U
KOJUICKTUBHOTO O€30MacHOTO TIIOBEJACHHUSI B CHUTYyallUsiX,
YTPOKAKOIINX 3JIOPOBBIO U KU3HHU JTFOJICH;

—OCO3HAaHUE TMOCJIEJICTBUA ¢ HEOPUSITHS BPEIHBIX
HPUBBIYEK (ynorpebienus aJIKOTOJIS, HapKOTHKOB,
KypEeHHUsI)

6. TPYyAOBOIro BOCIIUMTAHUS

—TOTOBHOCTH K TPYy, OCO3HAaHHUE [IEHHOCTH MacTepCTBa,
TpyI0Ir00ue;

—TOTOBHOCTH K AKTHBHOM NESITSITHLHOCTH
TEXHOJIOTUYECKON )7 | COLMAJIBHOMN HaIMpPaBJICHHOCTH,
CITOCOOHOCTH UHUIIUUPOBATh, MJIAHUPOBAThH u
CaMOCTOSITEJILHO BBITTOJHSTH TAKYIO JISSITEILHOCTE;

—MUWHTEpPEC K pa3inudyHbIM chepaM npodheCCHOHAITHHOU
NeSITeIbHOCTH, YMEHHE COBEepllaTh OCO3HAaHHBIN BBIOOP
Oyaymiedi mpodeccud U peain30BBIBATH COOCTBEHHBIE
’)KU3HEHHBIC TUIAHBI;

—TOTOBHOCTh HW CIIOCOOHOCTHP K OOpa3oBaHUIO |



caMO00Opa30BaHUIO HA MPOTSHKCHUH BCEU >KHU3HH

7. 9K0JOri4eCKOro BOCIUTAHHUS:

—DKOJOTUYECKH IIeJIecOO0pa3HOe OTHOIICHUE K
NpUpoJie KaK HMCTOYHHUKY >KH3HM Ha 3eMJie, OCHOBe e¢€
CYIIECTBOBAHMUSI;

—TIOBBIIIIEHHUE YPOBHSI HSKOJIOTHYECKOM KYJIbTYpPhI:
NpUOOpPETEHUE ONbITa MJIAHUPOBAHUSI TOCTYIIKOB U OIICHKH
HX BO3MOXXHBIX MOCJIEJICTBUU IS OKPY>KAIOMIECH CPeabl;

—OCO3HaHHUE ri100aabHOTO XapakrTepa
9KOJIOTHUYECKUX NPOOIJIEM UITYyTEH UX PEIICHUS;

—CHOCOOHOCTh HMCHOJIB30BaTh NOpHOOpETaeMbIe MOpPHU
U3YYEHUU OUOJOTUU 3HAHUSI U YMEHUS IIPU PEUICHUU
npooiem, CBSI3aHHBIX C palroHaIbHBIM
OPUPOJOTIONB30BaHUEM (COOIMIOACHUE TIpaBUJI TIOBEACHUS B
OpUpPOAE, HAIPABJICHHBIX Ha COXpPAaHEHUWE pPaBHOBECHS B
3KOCHCTEMAaX, OXpaHy BUJIOB, 3KOCUCTEM, OHMOCdephl);

—AaKTHUBHOE HENPUSITUE NEHUCTBUM, IPUHOCSIINX Bpeq
OKpY’Karoller NpUpPOAHON Cpe/ie, YMEHHUE IPOTHO3UPOBATh
HEOJIaronpusTHBIC SKOJIOTHYECKHE HOCJICACTBHUS
OpEeaNPUHUMAEMBIX NEUCTBUUU MpEaOTBpaIlaTh UX;

—HaJIU4YUC PpPa3BUTOTO JSKOJOTHYCCKOI'O MBIIJICHUS],

9KOJIOTUYECKOU KYJbTYPHI, onbITa JIeSITEJILHOCTHU
DKOJIOTMYEeCKOUN HaIpaBJIC€HHOCTH, YMEHUS
PYKOBOJICTBOBAThCsI UMH B IMO3HaBaTEIbHOM,

KOMMYHHUKAQTUBHOU W COLMAJIIBHOW IPAKTHUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOU JEITEIBHOCTU DKOJIOTHMYECKOU

HarpaBJICHHOCTHU



8. IleHHOCTH HAYYHOTO NMO3HAHUSI:

— chopMHupPOBaAaHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U OOIIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOTe
KYJBbTYpP, CHOCOOCTBYIOIIEIO OCO3HAHWIO CBOETO MeEcCTa B
NOJIMKYJIBTYPHOM MHUPE;

—COBEPIICHCTBOBAHUE SI3BIKOBOM W 4YHUTATEJILCKOU
KYJIbTYpPbl KaK CPEACTBA B3aMMOJACHCTBUSI MEXKIY JTIOAbMH U
MO3HAHUSI MHUPA;

—TMOOHUMaHUEe crneuuduku OHOJIOTUM KaK HayKwu,
oco3HaHusi e poad B (OPMHUPOBAHUHM PaAIHOHAIHLHOTO
HAQYYHOI'O MBIIUIEHUS, CO3JaHUM LEJIOCTHOIO MNPEACTABIICHUS
00 OKpy’KarollleM MHUpPE KaK O €AUHCTBE NPUPOJIbI, YEJIOBEKA U
of1iecTBa, B TIO3HAHUHM MPHUPOJHBIX 3aKOHOMEpPHOCTEH U
pelieHuu nmpooieM COXpaHESHUsS TPUPOTHOTO PAaBHOBECHS;

—yOeXXAEHHOCTh B  3HAYUMOCTH  OWOJIOTUH  JUIS
COBPEMEHHON IIMBWIIHM3AIUU: OOECIECUYCHHUsI HOBOTO YPOBHS
pa3BuUTHUSA MEIUIIUHBI; CO3JIaHUEC NEPCIIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX peNIaTh

pecypcHBIE TIPOOJIEeMBbI PAa3BUTHUSI UEJIIOBEUYECTBA;, MTOUCKA
OyTedl BBIXOJA W3 TJI0O0AJBHBIX ASKOJIOTMUYECKUX MOpPOOJIeM H
obecneueHUs nepexojla K  yCTOMYMBOMY  Pa3BUTHIO,
palMOHAIBHOMY HCIIOJIB30BAHUIO TIPUPOJHBIX PECYPCOB U
¢opmMupOBaHUIO HOBBIX CTAHIAPTOB >KU3HH;

—3aWMHTEPECOBAHHOCTh B MOJIYYCHUU OMOIOTHIESCKUX
3HAHUK B [EJSIX MOBBIMICHUsI O0MIeH KyJIbLTYphl, €CTECTBEHHO-

HAy4YHOM rPaMOTHOCTH, KakK COCTaBHOM 4acTH



¢yHKIIMOHATBEHOM rpaMOTHOCTH oOyJaronmxcsi,
dopmupyemoii npu n3ydyeHUu OUOJIOTHH;

—IIOHUMAaHUE CYIIHOCTH METO/I0B IMO3HAHUS,
WCHOJIb3YEMBIX B E©CTECTBEHHBIX HAayKax, CHOCOOHOCTH
WCNOJIb30BaTh  IIOJIydaeMble 3HAHWUS JUISI aHajgd3a |
OOBSICHCHHS SIBJICHHUI OKPY)KAIOIIECTO MHPa U HMPOUCKOJISIIAX
B HEM W3MEHEHHUI; yMEHHE JejlaTb OOOCHOBaHHBIC
3aKJIIOYCHUSI Ha OCHOBE HAyYHBIX (PAKTOB M HMEIOIIUXCS
JIAHHBIX C [EJIBIO TTOJYYSHUSI JOCTOBEPHBIX BBIBOJIOB;

—CITIOCOOHOCTH CaMOCTOSITSIILHO HWCMOJIb30BaTh
OHMOJIOTUYECKHUE 3HAHUS JUISI PELICHUS] MPOOJIeM B pealbHBIX
JKU3HCHHBIX CUTYaIHsIX;

—OCO3HaHHWE I[E€HHOCTH Hay4YHOH  JesITeJIbHOCTH,
TOTOBHOCTh OCYIIECTBJIATH IIPOSKTHYIO U UCCIIEI0BATEIBCKYIO
NIeITeIbHOCTh MHIANBUAYAIbHO U B TPYIIIE;

—TOTOBHOCTbh M CHOCOOHOCTH K HENPEPHIBHOMY
00pa30BaHUIO U CAaMOOOPa30BaHUIO, K aKTUBHOMY MOJIyYESHHUIO
HOBBIX 3HaHUH 1O OMOJIOTUU B COOTBETCTBHUHU C >KU3HEHHBIMU
NOTPEOHOCTIMHU

B mporiecce DOCTIKEHHS JUYHOCTHBIX Pe3ybTAaTOB

OCBOCHM O6y‘{aIOI_I_[I/IMI/IC$I nmporpaMmbl  CpCIHECTO 061].161"0

obOpa3zoBaHUs y 00yYaroIImxcst COBEPIICHCTBYETCS
IMOYUOHATIbHBIU UHmMeNIeKm, MpeAIToIararoIHi
c(hopMUPOBAHHOCTH:

—Ccamoco3Hanusl, BKJIFOYAIOIETO CIIOCOOHOCTH
IIOHUMAThb cBOE OMOIIUOHAJIBHOC COCTOsAHUC, BUACTH

HAITpaBJICHUSI  Pa3BUTHUSA  COOCTBEHHOW  AMOIIMOHAJIBHOM



cepnl, OBITH YBEpESHHBIM B cebe;

—camope2yiupoeanus, BKJIFOYAFOIIIET O
CaMOKOHTpPOJIb, YMEHHE I[PUHUMATh OTBETCTBEHHOCTH 3a
CBOE  TIOBEJIEHHE, CIOCOOHOCTh  aJanTHpPOBAaThCA K
SMOLIMOHAJIBHBIM H3MEHEHUSIM U IIPOSABISITh TI'MOKOCTH,
OBITh OTKPBITBIM HOBOMY;

—6HympenHel Mmomueayuu, BKJIIOYAIOIIEH
CTPEMJIEHHE K JOCTHXKEHHUIO LEJIM U YCIEXy, ONTHUMH3M,
WHULIMATUBHOCTH, YMEHHE AE€UCTBOBATh, MCXOIsl M3 CBOHUX
BO3MO>KHOCTE;

—oMmnamuu, BKJIIOYHAIOLIEH CIIOCOOHOCTH IOHUMAaTh
SMOLIMOHAJIBHOE COCTOSIHUE JPYIruX, YYUThIBaThb €ro IMpu
OCYULIECTBJIEHUM KOMMYHHUKAIIUH, CIIOCOOHOCTh K COUYBCTBHIO
U COIIEPEKNBAHUIO;

—COYUANIbHBIX HABBLIKOE, BKIIOYAIOIIUX CIOCOOHOCTH
BBICTpAnNBaTh OTHOLIECHUS C APYTUMH JIIOABMU, 3a00TUTHCH,
OPOSIBIIAATh UHTEPEC U pa3permaTbh KOH(QIUKTHI

pecypcHble TpoOIeMbl pa3BUTHS YEJIOBEUYECTBA; MOUCKA
noyTeil BbIXOJAa U3 TJI00AJIBHBIX AKOJIOTMYECKUX HOpoOJieM u
obecrieyeHusi nepexoga K  YCTOMYMBOMY  Pa3BUTHIO,
panMoOHAJIBHOMY HWCIIOJb30BAaHUIO IIPUPOJHBIX PECYpPCOB U
(popMupoBaHNIO HOBBIX CTAaHJAPTOB YKU3HU;

—3alHTEPECOBAHHOCTh B MNOJYYEHUU OHOIOTHYECKUX
3HAHUH B LIEJISIX MOBBILICHUSI OOLIEH KyJIbTYypbl, €CTECTBEHHO-
HAay4YHOM I'PaMOTHOCTH, KakK COCTaBHOU 4acTHu
(pysKUMOHaTEHON I'PaMOTHOCTH oOyyarouiuxcs,

dopmupyemoii npu n3ydyeHUu OUOJIOTHH;



—IIOHUMAaHUE CYIIHOCTH METOJOB ITO3HAHMUS,
HUCIIOJIb3YEMBIX B E©CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCHOJIb30BaTh  IIOJIydaeMble 3HaHWUS JUISI a”Hajgd3a |
OOBSICHCHHUS SIBJICHHIH OKPY>KAIOLIETO MHUPa U HPOUCKOJISIINX
B HEM U3MCEHEHHUI; YyMEHHE JejlaTb OOOCHOBAaHHBIC
3aKJIIOYCHUSI HA OCHOBE HAyYHBIX (PaKTOB M HMMEIOIINUXCS
AJAaHHBIX C OCJIBIO IMOJTYYCHHUS NJOCTOBCPHBIX BBIBOAOB;

—CII0COOHOCTH CaMOCTOSITSIILHO HWCTIOJIb30BaTh
OHMOJIOTHYECKHE 3HAHUS JJISI pEUICHUs NpoOJIeM B pealbHBIX
JKU3HEHHBIX CUTYalUsIX;

—OCO3HaHWE [EHHOCTH HAYYHOH  JESTCIIbHOCTH,
TOTOBHOCTH OCYIIECTBJIATH IMPOSKTHYIO U HCCIIEIOBATEIIHCKYIO
JIeATebHOCTh UHANBUAYAIbHO U B TPYIINE;

—TOTOBHOCTb M CHOCOOHOCTH K HEHNPEPHIBHOMY
0o0pa30BaHNIO U CaMOOOPA30BAHUIO, K AKTUBHOMY I1OJIyYE€HHUIO
HOBBIX 3HAHUMH 110 OMOJIOTUHU B COOTBETCTBHUHU C >KU3HEHHBLIMU
HOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yJIbTaTbl OCBOEHUS Yy4UeOHOTO
npeaMmera  «bmomorus»»  gxkarouarom:  3HAYUMBIE IS
(popmupoBanus MHPOBO33pPEHUS oOyyaromxcst
MEXJIUCHUIUIUHApHbIE (MEXIpeaMETHbIE) OOIIeHaydYHbIe
TIOHATHA, OTpAXKAKIMHNC NECIOCTHOCTD HayT—IHOI\/'I KapTHUHBI MHUpa
n crnenuduKy METOIOB TMO3HAHUS, WCIIOIB3YEMBIX B
€CTeCTBEHHBIX HayKaxX (BEIIeCTBO, DJHEpPTrUsi, SBJICHUE,
opoliecc, CUcTeMa, Hay4dHbIM (akT, MPHHIINII, THOOTEe3a,

3aKOHOMEPHOCTb, 3aKOH, Teopwus, HCCIIeJOBaHUE,



HaOIIOJICHUE, U3MEpeHUE, AKCIICPUMEHT u ap.);
YHHUBEpCalbHbIC y4YeOHbIE JeWcTBUs  (IIO3HABATEJIbHBIC,
KOMMYHHKATHUBHBIC, peryJIsITUBHBIC), obecnieynBaromnue
dopmupoBanue byHKIIMOHATBLHOM rpPaMOTHOCTHU u
COIMAJIHOM KOMIICTECHIIMM OOYyYarolluXCsl; CHOCOOHOCTH
00y4Yarommxcs HWCMOJIL30BaTh OCBOCHHBIE
MEXIUCIIUIUTMHAPHBIC, MHPOBO33PCHUCCKUE 3HAHUSA W
YHUBEpPCAJIbHBIC Y4YCOHBIC MCHCTBUS B II0O3HABATCIIBHOW U
COIMAIIbHOM MpPaKTHKE.

B pe3ynbTare n3ydeHus OMOJIOrUM HA YPOBHE CPEIIHETO OOIIEro
obpaszoBanus y oOydarorerocs 0yayT copMupoBaHbI MO3HABATEIIBHBIE
YVHUBEpCATbHBIC yueOHbBIC NCHCTBUS, KOMMYHHKATHBHBIC
YHUBEPCAJbHBIC YYEOHBIC NCHCTBHUS, PETYJIATUBHBIC YHUBEPCAIbHBIC
y4ueOHbIe IeWCTBUS, COBMECTHAS JESTEIbHOCTD.

MeTtanpeMeTHBIE Pe3yJIbTaThl OCBOCHUS IIPOTrPAMMBEI
cpenHerooOIero oopa3zoBaHusl JOJKHBI OTPaXXaTh:

OBnasieHHe  yHHMBEPCAJIbHBIMH  y4EOHBIMH  TO3HABATEIbHBIMU
NEUCTBUSIMU:

1) 6aszoebie nocuueckue Oelcmaust.

—CaMOCTOSITEJILHO (popmynupoBaTh u
aKTyaJIn3upOBaTh npooiemy, paccMaTpuBaTh e€
BCECTOPOHHE;

—MHCIOJIb30BaTh NPU OCBOCHHWH 3HAHUN TPUEMBI
JIOTUYECKOTO MBINUICHNUs (aHajiu3a, CHHTE3a, CpaBHEHUS,
Kjaccupukanuu,  o6oO0meHus), packpbIiBaTh CMBICJIT
OMOJIOTUYECKHUX MOHSATHH (BBIACISITH WX XapaKTepHBIC

OpU3HAKU, YCTAaHABJIMBATH CBSI3U C APYTUMH TTOHSTHSIMH);



—OIpEeacisaTh eI AEesITEJIbHOCTH, 3ajs1aBast
nmapamMeTpbl W KpPUTEPUHM HUX JOCTUXKEHHS, COOTHOCHUTH
pPe3ybTaThl ACATESILHOCTU C MOCTABJICHHBIMHU LEJISIMU;

—MHCII0JIb30BaTh OuoJIOrUYecCKue MOHSITUS TSt
o0BbsicHeHHs (DAKTOB U SIBJICHUU >KUBOU MPHUPOIbI;

—CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHIYKTUBHBIC,
EeJIYKTUBHBIC, T10 aHAJIOTHH), BBISIBIISITh 3aKOHOMEPHOCTH U
MPOTUBOPECUUST B paccMaTpuBaeMBbIX SIBJICHUSIX,
(opmypoBaTh BHIBOABI U3aKIIOUCHUSI;

—IPUMEHATh CXEMHO-MOJICJIBbHBIE  CpeJIcTBa  JJIsA
OpPEJCTABICHUS] CYLIECTBEHHBIX CBS3€M M OTHOIIEHUU B
U3y4aeMbIX OHOJIOTUYECKHUX oObeKTax, a TaK>ke
OPOTUBOPEYUN PA3HOTO pPOJA, BBISABICHHBIX B Pa3JIMYHBIX
UH(POPMAITMOHHBIX UCTOYHUKAX;

—pa3pabaTbIBaTh IJIaH PEUICHUSI MTPOOJIEMBbI C YUYETOM
aHaJlu3a WMEIOINUXCS MAaTEpHUAJIbHBIX W HeMaTepHaAIbHBIX
pecypcosB;

—BHOCUTh KOPPEKTUBBI B JEITCIbHOCTb, OILICHUBAaTh
COOTBETCTBHUE PE3yJIbTATOB IEJISIM, OIICHHUBATh PHCKH
TTOCJIEACTBUM NesITEeIHHOCTH;

—KOOPAUHUPOBATh U BBIMIOIHITH PaOOTy B YCIOBHUSIX
peaibHOro, BUPTYaJIbHOTO u KOMOUHHUPOBAHHOTO
B3aUMOACHCTBUS;

—pa3BuUBaTh KPEAaTHBHOE MBIIUJICHHUE IMIPU PEUICHUH
>KU3HEHHBIX IIPOOIIeM;

2)bazoebie ucciedosamenbeKue OeUCmeust:

—BJaJIETh HaBBIKAMH YY€OHO-HCCIICNOBATECIHLCKOU |



OPOEKTHOM AesITeIbHOCTH, HaBbIKAMH pa3pelIeHUs] NpoOsieM;
CIIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MOUCKY
METOJIOB pEUICHHUs] NPAKTHUYECKUX 3a7a4y, MOPUMEHECHHIO
pa3JIMYHBIX METOJOB ITO3HAHMS;

—MWCIIOJIBL30BaTh pPa3JjIMUHbIE BUABI JAEATEJILHOCTH IIO
HOJIy4YE€HUIO  HOBOI'O 3HAHMUS, ero UHTEpHOpETaIuni,
NpeoOpa3OBaHUIO M IIPUMEHEHUIO B YYEOHBIX CHUTYyalHUsX, B
TOM YHCJIE TIPU CO3/IaHUM YYEOHBIX U COLIMAIBbHBIX IMPOEKTOB;

—@opmMupoBaTh Hay4YHBIM THIT MBIIUJICHUS, BJIade€Th
HAYy4YHOW TEPMHUHOJIOTUEN, KIIOUYEBBIMHU MOHSTUSIMH U
METOJ1aMU;

—CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3aJ1aUM B
00pa30BaTeJIbHON JE€ATEIbHOCTH U >KU3HEHHBIX CUTYyaIlUsX;

—BBISIBJSITh ~ NPUYUHHO-CJIEJCTBEHHbIE  CBSI3U U
aKTyaJIM3UpOBaTh 3aJavy, BBIABUraTh TUIIOTE3Yy €€ pEelLICHUS,
HaXOJIUTh  apryMEHTBl  JUIs JI0Ka3aTeJIbCTBa CBOUX
YTBEPKJIEHUHN, 3aJaBaTh MMapaMeTpPblu KPUTEPUU PEILICHUS;

—aHaJIM3UpoBaTh IIOJIyYEHHBIE B XOJI€ pEIICHUs
3aga4u pe3yabTaThl, KPUTHYECKHU OIICHUBATH ux
JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIOBHUSX; JaBaTh OIIEHKY HOBBIM CHUTYyallUsM, OLICHUBAaTh
NpUOOPETEHHBIN ONBIT;

—OCYILECTBIISITh LICJI€HANPABJIEHHBIN MOUCK IepeHoca
CPEJICTB UCITOCOOOB JICUCTBUS B TIPO(PECCHOHATBHYIO CPEY;

—YyMETh IEePECHOCUTH 3HaHHUsI B IMO3HABATEJIBHYIO H
OPaKTUYECKYIOO0JIaCTH KU3HEICSITEIIbHOCTH;

—YyMEeTh HWHTErpUpoOBaTh 3HAHUSI W3  Pa3HBIX



NpeaAMETHBIX 00JIacTe;

—BBIJIBUTaTh HOBBIE uaeu, npeaiaraTh
OpPUTHHAJIbHBIE MOJAXObI U PEIICHHUS; CTAaBUTH IMPOOJIEMbI U
3aJ1a4d, JOITy CKAIOIIUE albTEPHATUBHBIC PEIICHUS;

3)oeticmeuss no pabome ¢ ungopmayueii:

—OpHUEHTUPOBATBCSI B Pa3JIMYHBIX  HUCTOYHHKAX
nHpopmanmu  (Tekcte  yd4eOHOro  mocoOusi,  HAy4YHO-
NOMYyJISIPHOW  JUTEpaType, OHOJIOTHYECKUX CIOBaApsAX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax HaHHbIX, B UHTEepHeTe),
aHaJIM3UpPOBaTh HWHOOPMAIUIO Pa3IUYHBIX BHIOB U (opMm
MpPEACTABICHUSI, KPUTHUYSCKHA OIIEHUBATHh €€ JTOCTOBEPHOCTh U
HEIPOTUBOPEYUBOCTE;

—popmynupoBaThk 3ampochkl U INPUMEHSTh pPa3JINYHbIC
METO/Ibl IPU HNOUCKE M 0TOOpe OMoJIornyecKoil nHgpopManuu,
HEOOXOIMMOM JIJIsI BBITIOJTHEHUSI YUE€OHBIX 3a/]1a4;

—TIpHuoOpeTaTh OMBIT HWCTIOJIb30BaHUS
UH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEpPIICHCTBOBATh KYJIbTYPY AaKTHUBHOTO HCIIOJIb30BaHUS
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

—CaMOCTOSITEIBHO BBIOUpATh ONTUMAJbHYIO (Gopmy
NpeaCTaBICHUsT  OHOJIOTMYECKOM  HHpopmanuu  (CXEMBI,
rpaduku, 1UarpaMmbl, TaOJIUIBI, PUCYHKH U JIp.);

—MWCHOJIL30BaTh HAYYHBIW SI3BIK B KadeCTBE CpEACTBa
npu paboTe ¢ OHOJIOTHYECKOW WH}opManue: NpUMEHSTH
XUMHUYECKHEe, (U3NYECKHUEe W MaTeMaTH4YeCKhe 3HaKu |
CHUMBOJIBI, bopmynsl, ab0peBuarypy, HOMEHKJIATypY,

HCITIOJIBb30BaTh H Hp606pa3OBBIBaTI> 3HAKOBO-CHMMBOJIMYCCKHUEC



cpelcTBa HarJIsAAHOCTH;

—BJaJIeTh HaBBIKAMU PACIIO3HABAaHUSI M 3alIUTHI
nHpOopMaIIuH, THPOPMATUOHHON O€30MACHOCTH JIMYHOCTH

OBnasieHne yHUBEPCANTbHBIMU KOMMYHHKATHBHBIMU JICHCTBUSMH:

1)oobwenue:

—OCYLIECTBIJISITh KOMMYHUKallMd BO BceX cdepax
’)KU3HHM; aKTHBHO Y4YacTBOBAaTh B JAMAJIOTE€ WU JHMCKYCCHUH IO
CYLIECTBY OOCyXaaeMoil TeMbl (yMEHUE 3a/laBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXIACHUS

OTHOCUTEJIBHO BBINOJIHEHUsI MOpeajaraeMou 3ajauu,
YUYUTBIBATh UHTEPECHl M COTJIACOBAHHOCTh MO3UILUN JIpYyrux
YYaCTHHUKOB JUAJIOra WU JUCKYCCHH);

—pacno3HaBaTh HeBepOaJlbHbIE CpeJIcTBa OOIIEHUs,
MOHMMAaTh 3HA4Y€HHUE COLMAJIbHBIX 3HAKOB, IIPEIIIOCHUIOK
BO3HUKHOBEHUSI KOH(IIMKTHBIX CHUTYyallMid; yMETh CMsT4daTh
KOH(JIUKTHI U BECTHU IIEPETOBOPHI;

—BJIaJeTh pa3IUYHBIMH CIIOCOOaMU OOIIEeHUs |
B3aMMOJICHCTBUSI; NOHUMATh HAMEPEHUsl Jpyrux JoAeH,
OPOSIBIATH YBaXXUTEJIbHOE OTHOIIEHHE K COOECETHUKY U B
KOpPpPEKTHOU ¢opme GopMyInupoBaTh CBOU BO3PaAKEHUSI;

—pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS
C MCHOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2)coemecmuasi OesimenbHOCmb:

—IIOHUMATh u HUCHOJIb30BaTh MpeuMyIIecTBa
KOMaHIHOW W WHAWBUIyAJIbHOW paboOThl MNpU PELICHUH
Omonorudeckoii mpooOsieMbl, OOOCHOBBIBATH HEOOXOJINMOCTh

OpUMEHEHUs] TpYNMNoBbIX (OpPM B3auMOAEUCTBUS  HOpHU



pelieHun ydeOHOM 3a1a4u;

—BBIOUpPATh TEMAaTUKy W  METOJbl COBMECTHBIX
JICUCTBUN C y4E€TOM OOMIUX HHTEPECOB M BO3MOXKXHOCTEH
Ka)KJ1I0T'O 4JICHA KOJUIEKTHUBA;

—IIpUHAMATh  LEJIM  COBMECTHOM  JESITEIbHOCTH,
OpPraHu30BBIBAaTH W KOOPJAWHHUPOBATh JEUCTBUA IO €€
JOCTHKEHUIO: COCTABJISIThIUIAH JICHCTBUU, PACIIPEACIIATE POIU
C y4éTOM MHCEHHWH YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOU paboTHI;

—OLICHMBaTh Kadye€CTBO CBOErO0 BKJIaJa W Ka)KJI0ro
YYaCTHHKA KOMaHJbl B OOLIWI pe3ynbTaT Mo pa3padoTaHHBIM
KPUTEPUSIM;

—IHpeajiaraTb HOBBIC IIPOCKTbI, OICHUBATHL HNIACU C

NO3UIIMM  HOBHU3HBI, OPUTHHAJIBHOCTH, MPAKTHUUYECKOU
3HAYUMOCTHU;
—OCYHIECTBIATH MO3UTUBHOE CTpaTEru4ecKoe

MOBEJICHUE B PA3JIMYHBIX CUTYyalUSAX, TIPOSIBIISITH TBOPUYECTBO U
BOOOpakeHHe, ObITh HHUITMATUBHBIM

OBHa}IeHI/Ie YHUBCPCAIBHBIMU PETYIIATUBHBIMA ﬂeﬁCTBHHMHZ

1)camoopeanuzayusi:

—WCNONb30BaTh  OHOJIOTUYECKHWE  3HAHUS IS
BBISIBJICHUSI TIPOOJIEM W WX pEHIeHUusI B JKU3HECHHBIX U
Y4EOHBIX CUTYyaIUsIX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHHUU IICJICBBIC
1 CMBICJIIOBBIC YCTAHOBKH B CBOUX I[eﬁCTBHHX U MMOCTYyIIKax I10
OTHOIIICHUIO K JKUBOW TIPpUPOAEC, CBOEMY 3JIOPOBBIO U

3JIOPOBBIO OKPY KAIOIIHNX;



—CaMOCTOSITEIBHO  OCYILIECTBJISITh MO3HABATEJIbHYIO
JIeSITeIIbHOCTD, BBISIBJISITH OpoOJIEeMBlI, CTaBUTh u
¢dopmynmupoBaTh COOCTBEHHBIC 3aJladd B OOpa30BaTCIBHOM
JIEATEIbHOCTH M )KU3HEHHBIX CUTYaIIUsIX;

—CaMOCTOSITEIBHO  COCTaBJISITh ~ IJIAaH  pElICHUs
OpoOJieMbl € Y4ETOM MMEIOIIUXCS PECypCcoOB, COOCTBEHHBIX
BO3MO>XXHOCTEHN U IMPEANOYTEHUM;

—/1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

—pacuupaTh paMKHd y4deOHOro IpeaMeTa Ha OCHOBE
JIMYHBIX MPEAIIOYTECHUI;

—JieJlaTh OCO3HaHHBIN BBIOOpP, apryMEeHTUPOBaATh €ro,
OpaTh OTBETCTBEHHOCThH 3a PEIICHUE;

—OILIEHUBAaTh MPUOOPETEHHBIN OIIBIT;

——crnoco0CcTBOBaTh (POPMHUPOBAHUIO U IPOSBICHUIO
IIUPOKON APYJUIIUU B Pa3HBIX OOJIACTAX 3HAHUM, HOCTOSHHO
HOBBILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHbB;

2)camoxonmponn:

—aBaTh OIEHKY HOBBIM  CHUTyaldsiM, BHOCHUTbH
KOPPEKTHUBBI B JEST€IbHOCTh, OILIEHUBAaTh COOTBETCTBHE
pe3yabTaTOB LEJSIM;

—BJaJIeTh HaBBIKAMH IIO3HABATEJIBbHOU pediiekcuun
KaK OCO3HaHMWs COBEPIIAEMBIX AEUCTBUH U MBICIUTEIBHBIX
OpPOLIECCOB, UX PE3yJIbTAaTOB M OCHOBAHMI; HCHOJbH30BaTh
npuémel  pediieKCuM JIsT  OIICHKW CHUTyalluM, BbIOOpa
BEPHOI'O PELICHUS;

—YyMETh  OLEHMBAaTb pPUCKU U  CBOEBPEMEHHO

IIPpUHHUMATh PCIICHUAIIO UX CHHUIKXCHHIO,



—IOpUHUMAaTh MOTHUBBI W apryMEHThl JIPYyrux HOpu
aHaJIM3€ Pe3yJIbTaTOB AESITEJIbHOCTH;

)npunsmue cebs u Opyeux:

—IpUHUMATh ceO0si, TOHMMAasi CBOU HEJIOCTAaTKH U
JIOCTOMHCTBA;

—IpUHUMAaTh MOTHUBBI WU apryMEHThl JIPYyrux HOpu
aHaJIM3€ Pe3yJIbTAaTOB AESITEJIbHOCTH;

—TIIpU3HaBaTh CBOE TIPaBO © TMPaBO JAPYTrUX Ha
OIIINOKM;

—pa3BUBaTh CHOCOOHOCTH MOHUMATh MHUP C MHO3UIUU
JIPyroro 4dejioBeka

INPEAMETHBIE PE3YJIbTATbHI

IIpenmeTHble  pe3ynabTaTbl OCBOCHUSI  COJICPXKAHUS
yuyeOHoro mnpeamera «buonorusp» Ha yriayOn€HHOM YpOBHE
OpPHMEHTHPOBAaHbl Ha oOecnedyeHue NpOoPUILHOTO OOydYeHUs
CTapIIEKJIAaCCHUKOB ouosioruu Onu BKJTFOYAFOT:
crieuupUyUecKue JJid OMOJOTUN HAayUYHbI€ 3HAHUS, yMEHUS U
crocoObl  JI€UCTBUII TI0 OCBOCHMUIO, HHTEpHpETaAlluu |
npeoOpa3oBaHUIO 3HAHWUW, BHUIBI JCSITSIBHOCTH  TIO
MOJTYYEHHUIO HOBBIX 3HAHUN U UX MIPUMEHEHHIO B PA3TUIHBIX
Yy4eOHBIX, a TakKXKe€ B peajIbHbIX >XHU3HEHHBIX CHUTyalHsIX
IlpenmeTHble  pe3yibTaThl HOPEACTaBIEHbBI MO Tojam
U3YYUCHHUSI.

10 KJIIACC

I[IpenmeTHble  pe3yabTaThl OCBOCHUSI y4eOHOTO
npeamera « BHonorus» MOMKHBI OTpaXKaTh:

1) chopMHPOBAaHHOCTHL 3HAHHM O MECTE W POJHU



OMOJIOTHM B CHUCTEME €CTECTBEHHBIX HAayK, B (DOPMHPOBAHUU
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPa, B IO3HAHUM 3aKOHOB
IpUPOABI u peueHun npoodyiem panMoHaIBHOTO
PUPOAOIIOIIL30BAHUS;

2) BIaJICHUE CHCTEMOIl OHOJOrMYECKHX 3HaHUM,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIArarome OMOJIOrHYECKUE
TEPMHUHBI U TOHATHSA (KU3HB, KJIETKA, OPTaHU3M, METa00IH3M,
roMeocTas, caMOperyJisiiuus, CaMOBOCIIPOU3BEACHHUE,
HacJeACTBEHHOCTh, M3MEHUYMBOCTb, POCT W Ppa3BUTHE);
Ouosiorndyeckue Teopud (kiaeroyHas teopus T. IlIBanna, M.
[Ineinena, P. Bupxosa; XPOMOCOMHAas TEeOopHUs
HacnencrtBeHHoctu T. Moprana); ydenus (H. WM. BaBunosa
— O LIEHTpPaxX MHOI000pa3usi U MPOUCXOXKIACHUS KYJIbTYPHBIX
pacTeHuii); 3akoHbl (eAMHOOOpa3usi IOTOMKOB IIEPBOTO
NOKOJICHUs, PACUICIUICHUsI, YHUCTOTBI T'aMET, HE3aBUCHUMOTO
HacaenoBaHusa [I'. MeHpaenst; TOMOJIOTMYECKHMX PSAIOB B
HAcCJIEACTBEHHON U3MEHYUBOCTHU H. n. BaBunosa);
NPUHIUITBI(KOMIIJIEMEHTApPHOCTH);

3) BIameHWe OCHOBHBIMH  METOJAMH  HAyYHOTO
MO3HAHUs, UCIIOJB3YEMbIX B OHOJIOTMYECKUX HCCIIEIOBAaHUSIX
)KUBBIX OOBEKTOB (ONMHCaHUE, U3MEpeHue, HalbIrAeHue,
SKCIIEPUMEHT);

4) yMeHHE BBIJCIATh CYNICCTBCHHBIC I[IPU3HAKU:
BHPYCOB, KJIETOK IPOKAPHUOT U DYKAPHOT; OJHOKJIECTOYHBIX
U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCJIEe OaKTepuii,
rpuOoOB, pacTeHUil, >XUBOTHBIX H YEJIOBEKa; CTPOCHUS

OpraHoB W CHCTEM OpPraHoB pacT€HUM, KUBOTHBIX,



4eJIOBEKa; IPOLECCOB KU3HEAESITEIbHOCTH, NPOTEKAFOIINX
B OpraHu3Max pacT€HHH, JKHUBOTHBIX W 4YEJIOBEKa;
OMOJIOTHYECKUX IIPOIIECCOB: OOMEHa BeIIecTB (MeTabou3M),
OpeBpalIeHUusT JHEPruM, OpoOXKeHHs, aBTOTPOPHOroO U
rereporpoHOro  TUIIOB MMATaHUSA, borocunTeza wu
XEMOCHHTEe3a, MUTO3a, Meilo3a, raMeToreHesa, sMOproreHesa,
NOCTAIMOPHUOHAIILHOTO pa3BuUTHSI, pa3sMHOKEHUSI,
UHJIUBUAYAJIBHOIO  pa3BUTUA  OpraHu3ma (OHTOI€HE3a),
B3aMMOJICHCTBUSI  I'€HOB, TI€TEpO3MUca;  HCKYCCTBEHHOI'O
otbopa;

5) yMeHHme ycTaHaBIIMBaTh B3aUMOCBSI3U MEXKIY
OpraHouJAaMH KJIETKU U UX (PYyHKIIHMSIMH, CTPOSHHUEM KJICTOK
pa3HBIX TKaHeM M UX (QYHKUUSAMHU; MEXIy OpraHamMu Hu
CHCTEMaMM OpPraHOB y PacTE€HHM, )KUBOTHBIX M 4YeJIOBEKa M
X QYHKIUSIMH; MEXAY CHCTEeMaMHd OpraHoB W WX
(pyHKIMAMH, MeXOy 3TanamMu OOMEHa BEIIEeCTB; ATaramMu
KJIETOUYHOI'O IIMKJIa W >KU3HEHHBIX I[HUKJIOB OPraHU3MOB;
3TanamMm  3MOPHOHAJILHOIO  Pa3BUTHsI; T€HOTHUIIOM U
(penoTunom, peHotunom u pakTopamMu cpe;ibl OOUTAHUS;

6)yMeHHe BBIIBISATH OTJIUYUTEIbHBIC  IMPHU3HAKUA
)KUBBIX CHCTEM, B TOM 4YHCJI€ PacCTE€HUN, >XUBOTHBIX U
4eI0BEeKa;

7) YMEHHE HWCMOJIL30BaTh COOTBETCTBYIOIINE
apryMeHThl, OHOJIOTMYECKYI0O TEPMHHOJOTHIO U CHUMBOJIHKY
JUIL  J1I0Ka3aTeJdbCTBAa  POJACTBA  OPraHU3MOB  pa3HBIX
CHUCTEMaTHUYECKUX TPYII;

8) ymenue periath OHMOJIOTHYECKHUE 3a/lauH; BBISIBIISATH



OPUYMHHO-CIICACTBEHHBIE CBSI3M  MEXAY HCCIIEeAyEeMbIMU
OMOJIOTUYECKUMHU MPOLIECCAMU U SIBICHUSIMHU; J€JIaTh BBIBOJIbI
U TIPOTHO3bI HA OCHOBAHHUU ITOJIYUYEHHBIX PE3yJILTaTOB;

9) ymMeHHE BBINOJHSATH JIAOOPATOPHBIE U MPAKTUYCCKUE
paboThl, coOmogaTh mnpaBuia IIpH padboTe ¢ ydeOHBIM |
nabGopaTopHBIM 000pPY10BAHUEM;

10) ymMeHuHe BBIABUTATh THIIOTE3bI, MNPOBEPSTH HX
SKCIICPUMEHTAIBHBIMH CPEJICTBAMH, (QOPMYJIHPYS LEb
HUCCJIEIOBaHMS, aHAJIU3UPOBATh IMOJYUYCHHBIC PE3yJIbTaThl U
JieJaTh BBIBOJIbI;

11) yMeHHe ydacTBOBaTh B y4€OHO-HCCIICIOBATEIBCKOU
paboTe Mo OMOJIOTUH, YKOJOTHH U MEIUIIMHE, IIPOBOIUMON Ha
0aze  MIKOJBHBIX HAYYHBIX  OOIIECTB, U  MOyOJIUYHO
OpEJICTAaBISATh TMOJIyd€HHBIE pPE3yJbTaThl Ha YYCHHUYECKHUX
KOH(pEpEeHIUAX;

12)  ymenue OIICHUBATH STUYECKHE ACMEKTHI
COBPEMEHHBIX HCCJIE€IOBaHUI B 00JacTh OHOJOTUM U
MEIUIIUHBI (KJIOHUpOBaHUE, HCKYCCTBEHHOE
OIUTIOJIOTBOPEHHE, HAIIPABJICHHOE W3MEHEHHEe  TeHOMa |
CO3JJaHUE TPAHCTCHHBIX OPTaHU3MOB);

13) ymeHHe OCYHISCTBISATH OCO3HAHHBIM  BBIOOP
Oynymiet nOpodecCHOHAIIBHOM JIeSITeJILHOCTU B  00JacTH
OHWOJIOTUM, MEHUIIMHBI, OWOTEXHOJOTHH, BETCPUHAPHUH,
CEJIBCKOT'O XO3SIMCTBA, MHIIECBOM OPOMBIIIJIEHHOCTH;
yroyOasiTh TO3HABaTEJILHBI HWHTEpPEC, HaNpaBJICHHBIM Ha
OCO3HAHHBIN BBIOOD COOTBETCTBYIOIICH npodeccuu

OpPOAOHKEHUE OHMOJIOTUYECKOrOo OOpa3oBaHUsI B YUPEKICHUSIX



cpeaHero npodeccCHuoHaIbHOTO W BBICIIErO OOpa30BaHUS

11 KIIACC

I[IpenmeTHble  pe3yabTaThl OCBOEHUS y4eOHOTO
npeaMmeTa «BbHoJIorus» NOJHKHBI OTpa)XKaTh:

1) chopmMHUPOBAHHOCTHL 3HAHHUUW O MECTE€ W POJIH
OMOJIOTUM B CHUCTEME E€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU
COBPEMEHHOI €CTEeCTBEHHO-HAyYHOW KapTHHBI MHpaA, B
MO3HAaHUM 3aKOHOB IIPUPOABI M PEIIEHUH JIKOJIOTHYECKHUX
OopoOJjieM dYelloBeYecTBa, a TakKKe B PEIICHUH BOIPOCOB
panMuoHaIbHOTO OPUPOJOIOJIL30BaHUs; U B (OPMHUPOBAHUU
IIEHHOCTHOT'O OTHOILIEHUSI K TIPHUPOJIE, OOIMIECTBY, YEIOBEKY; O
BKJIQJIC POCCHUHCKHX H 3apyOCKHBIX YUYEHBIX OHOJIOTOB B
pa3BUTHE OMOJIOTHH;

2) yMEHHE BJAJIeTh CHUCTEMOW OMOJIOTMYSCKUX 3HAHUM,
KOTOpasi BKJIIOYAET ONpPEJEJIEHUS M NOHUMAaHHE CYIIHOCTH
OCHOBOIIOJIATAIOIINX OHWOJIOTUYECKUX TEPMHUHOB M TIOHSITHH
(Bum, »oKocuctema, Ouocdepa); OHOIOTHUYECKHE TEOPUU
(PBomrortnonHasi Teopust U. JlapBuHa, CHHTETUYECKasT TEOPHS
sBommonumn); yueHuss (A. H. CesepmoBa — 0 myTsaX H
HampaBJIeHUsIX »Bomrouuu, B. WM. Bepnaackoro — o
Ouocdepe); 3aKkoHBI (reHeTH4YecKoro paBHoBecus >k Xapau u
B. Baii6epra; 3apoasiieBoro cxojictea K. M. Bbapa); npaBuna
(Mmuanmyma  FO.  JlubOuxa, DKOJIOTUMYECKOW  OHUPaAMUIbI
SHEPTruM); ruroTes3bl (runore3a «mupa PHK» V. I'unbepra);

3) ymeHHe BIaJIeTh OCHOBHBIMH METOJAaMH HAyYHOTO
MO3HAHUS, UCHOJIB3YEMBIMHU B OMOJIOTHUECKUX UCCICIOBAHUSIX

)KUBBIX OOBEKTOB ¢ DJKOCHCTEM (ONMHCaHHUE, W3MEpPEHHE,



HAOIOZEHUE, HDKCIEPUMEHT), CIOocoO0aMH BBISIBICHUS |
OILICHKH aHTPONOTC€HHBIX U3MECHCHHUN B MTPUPOJE;

4) YMCHHC BBIACIATH CYIICCTBCHHBIC IIPU3HAKHW: BHUIOB,

OHMOreoeHO30B, AKOCUCTEM u ounocdepsr;
CTaOMIIN3UPYIOIIETO, JIBHDKYIIETO u pa3pbIBaIOIIETO
€CTECTBEHHOT'O oTbopa; aJUTOTIATPUYECKOT O u

CUMITATPUYICCKOTO BUA000pA30BaHUS; BIIMSHUS JIBHKYIIIAX
CWJIDBOJIIONUY HA TeHO(OH/ MOITYJISIIIAN; TPUCTOCOOTICHHOCTH
OpraHu3MOB K cpej/iec OOuTaHus, YepeIOBaHUs HaIPaBICHUMI
3BOJIIOIIMM; KPYroBOpOTa BEIIECTB M MOTOKAa DJSHEPruyd B
IKOCHUCTEMAX;

5) yMeHHE yCTaHaBJIMBAaTh B3aUMOCBS3H  MEKIY
IpoLIECCAMM DBOJIOLUH; ABUXXYILIMMHU CUJIAMU aHTPOIIOI€HE3Aa;
KOMITOHEHTaMH Pa3JIMYHBIX YKOCUCTEM U MNPUCHOCOOICHHUSIMHU
K HUM OPraHu3MOB;

6) yMeHHE BBIABISITH OTJUYUTEIbHBIC MPHU3HAKUA
JKUBBIX CHCTE€M; MPUCIIOCOOJIEHHOCTh BHJOB K Ccpele
oOuTaHusl; aOHMOTHYECKUX U OUOTUYECKHUX KOMITOHEHTOB
OKOCHCTEM; B3aMMOCBSI3€M OpPraHu3MOB B COOOIIEeCTBaX;
AHTPOMOTEHHBIX  M3MEHEHUW B  DIKOCHCTEMaxX cBOEH
MECTHOCTH;

7) YMEHHE UCHOJb30BaTh COOTBETCTBYIOLIHE
apryMeHTBI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO U CUMBOJIUKY
JJIsI  J0Ka3aTeabCTBa pPOX CTBA OPraHU3MOB  pPa3HBIX
CHUCTEMATUYECKUX TIPYII; B3aUMOCBSI3U OPraHU3MOB H
cpenbl oOuTaHus; €UHCTBA YEeJIOBEUYECKUX pac;

HEOOXOJIMMOCTH COXpPaHEHHsI MHOroooOpas3usi BHIOB H



PKOCHUCTEM KaK YCJIOBUSI COCYIISCTBOBAHHUS MPHUPOABI U
4eJI0BCYECTBA;

8) ymeHue peniath OHMOJIOTHYECKHUE 3aJiauM; BBISIBISATH
OPUYUH- HO-CJICJICTBEHHBIC CBSI3M MEXIY MCCIIEyEeMbIMU
OHMOJIOTUYESCKUMHU TIPOIIECCaMU U SIBJICHUSIMH; JeJIaTh BBIBOJIBI
Y TIPOTHO3bI HA OCHOBAHHUHU ITOJIYUYEHHBIX PE3yJIbTATOB;

9) ymMeHHe BBINOJHSATH JIAOOPATOPHBIC W MPAKTUYCCKUE
paboThl, coOmroaTh TpaBwia Opu paboTe C y4YeOHBIM U
n1abopaTOpHBIM 00OPY/IOBAHUEM;

10) ymeHue BBIABUTATH THUIIOTE3bI, IMPOBEPSATH HX
SKCIICPUMEHTAIBHBIMH CPEJICTBAMH, (QOPMYJIHPYS LEb
HUCCIIEJIOBAaHUSI, aHAJIM3UPOBATh IOJIy4YCHHBIE PE3yJIbTaThl U
JIeNaTh BBIBOJIBI;

11) ymeHHe y4acTBOBaTh B Y4EOHO-UCCIICIOBATSIIHCKOM
paboTe mo OMOJIOTHH, SKOJIOTHH U MEIHUIINHE, ITIPOBOAUMON Ha
0a3ze  IIKOJBHBIX  HAy4YHbIX  OOIIECTB, U  IyOJUYHO
NPEeACTaBIATh MOJyUYeHHbIE pe3yJjbTaTbl HAa YYEHHYECKHUX
KOH(pEepeHIUAX;

12) yMmeHHWe OIIEHUBATh THUIIOTE3bI W TEOPHHU O
MPOUCXOKIACHUH >KU3HH, YEJIOBEKAa W YEIOBEYECKHX pac; O
NpUYUHAX, TIOCJIEACTBUIX M crnocodax MnpeaoTBpalleHus
rno0arbLHBIX U3MEHEHUU B Onocdepe;

13) yMeHHe OCYHISCTBISATh OCO3HAHHBIA  BBIOOP
Oynymeii mnpodeCCHUOHAIBHON JESITeIBbHOCTH B  00JIaCTH
OMOJIOTHHM, DKOJOTHU, NPUPOJONOJIB30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TCUXOJOTHUH, BETEPUHAPUH, CEJIBCKOTO

XO35HCTBa, OUILEBOH MIPOMBIIIJIEHHOCTH; Y1y OJIsITh



MO3HABAaTEJIbHBIA WHTEPEC, HAMNPaBJICHHBIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOILIEH Mpodeccuu ¢ MOpPOJOJDHKEHUE
OuoJiorndeckoro oOpa3oBaHUSI B YUPEXKICHHUSIX CPEIHETO

npo¢heCCUOHAITLHOTO u BBICIIIETO oOpa3oBaHUs



TemaTuueckoe INIAHUPOBAHHUE ¢ YKA3aHUEM BHAOB 1€ATECJIbHOCTH oﬁyqamumxc;l

10 knace
Ne HaumenoBanue IIporpammuoe KonnuectBo yacos Bune! nestenbHOCTH Onextpornusle | OCHOBHBIC HAIPABJICHUS BOCITUTATENEHON ACATEIEHOCTH
I/ | pa3fernoB U TeM CoJIepKaHne BCer | KOHTp | mpa (umdpossie)
MIPOTPaMMBbI 0 ONBbH | KTH o0pa3zoBaTenb
3 yec HBIE PECYPCHI
pabor | kue
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Pasnea 1. BuoJiorust kak Hayka (14)

1.1 | buonorus kax CoBpeMeHHas 1 0 0 PackpriBath coxeprkanue | resh.edu.ru ITorumanne cnenuduku OHOIOTMH KaK HayKH,
KOMIIJIEKCHAs 6uonorus - TEPMHHOB W MOHATHM: OCO3HaHUS eé ponun B (popmupoBannn
HayKa U Kak KOMIUIEKCHAsl ~ HaykKa. Hay49HOC€ MMPOBO33PCHHC, PalMOHAJIBLHOIO HAy4YHOT'O MBbIIIICHUS, CO3JaHUU
4acTh Kpartkas HUCTOPHUA Hay+qHasdl KapThuHa MHpa, EIOCTHOTO TIPEICTABIICHUS 00 OKpY>KarolleM MHpE
COBPEMEHHOTO pasBUTHS ~ OMOJIOTHH. Hay4YHBIM MmeTon, KaK O eIWHCTBE MPHUPOJILI, YeJIOBEKAa U OOIIECTBa, B
obmectra(lu.) Buonoruyeckue Hayku TUIIOTE3d, TEOPUsL, METOIBI NO3HAHWW  TPHUPOJHBIX  3aKOHOMEPHOCTEH  H

U u3ydaeMble  UMHU HCCICTOBAHML. peureHn  NpoOJIEM  COXpaHEHHUS  MPUPOITHOTO
npoOJIEMBI. XapaKkTepusosars .. paBHOBecus (LIeHHOCTH Hay4HOTO TO3HAHMS
DyHIaMeHTATBHELE, OMOJIOTHIO KaK HayKy, e€
MECTO Hu pOJIb  Cpeau
MPUKIIAIHbIC u
JAPYTUX €CTEeCTBEHHBIX
TIOMCKOBBIC ~ HAy4HBIE HAYK.
HCCIIEIOBaHUS B OlleHUBATH pOITE
Guonormm.  3naverne OMOJIOTUYECKUX OTKPBITHUHI
Guostorum B u COBPEMEHHBIX
q’OPMHPOBaHvHH HCCIIEeJIOBAHUH
COBPEMEHHOM . B pa3BUTHHU HAYKH U
€CTEeCTBEHHO-HAY4YHOU IPaKTUYIECKOMH
KapTHHBI mupa. IEeSITEJILHOCTH JIFO A€
IIpodeccnn, cBsisaHHbIC Ilepeuncnsts mnpodeccumu,
¢ Ouonorueil. 3HaueHMe CBSI3aHHBIE C COBPEMEHHOM
6uonorun B OuoJIoTHUCH. ITpuBoauts
NPaKTHYECKOH MPUMEPHI TPAKTHIECKOTO
JIeITeIIbHOCTH HCIIOJIb30BaHUSI
YeJoBeKa:  MEIUIIUHE, OOCTH)KEHHI OHOJIOTUHM B
CEeNIbCKOM  XO3SIHCTBE, MEJIUIINHE, CeJIbCKOM
MPOMBIILICHHOCTH, XO03sHicTBE,
oxpaHe HOPUPOJIBL. MIPOMBIIIIIIEHHOCTH u

JemoHcTpanuu

OXpaHe MPUPOJIBI
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Bepnanckui, n.II.
I1aBnos, n.n.
MeuHHnKOB, H.N.
Baswuios, H.B.

Tumodees-PecoBckui,

Jx. Yorcon, @. Kpuk,
JI.K. Benses. TabGauis
U CXEMBI: «CBs13b
OmoslorMu ¢ APYTUMH
Haykamm», «CHcrema
OHMOJIOTHIECKHAX HAYK»

Paspen 2. ’KuBble cucreMbl M MX U3y4eHue (24.)

2.1 | J)KuBnle cucTeMBI
M UXCBOMCTBA

(19)

JKuBble CcHCTEMBI Kak

npeaMeT U3yUYCHHUS
ounosiornn.  CBoiicTBa
JKUBBIX CHCTEM:

€MHCTBO XUMUYECKOTO
cocTaBa, IOHCKPETHOCTD
u IIEJIOCTHOCTb,
CJI0HOCTh u
YIOPSI0YCHHOCTh
CTPYKTYPHI,
OTKPBITOCTb,
caMOOpTaHu3alus,
CaMOBOCIIPOM3BEICHHE,
pa3IpakuMOCTbh,
W3MEHYUBOCTh, POCT H
pasBUTHE.
JemoHcTpanuu
Tabmupl W CXEMBI:
«OCHOBHEIC TIPH3HAKH
JKU3HNY,
«buonornyeckue
cucreMbl», «CBOWCTBa

PaCKpLIBaTL COACPIKAHUC

TEPMHUHOB

u MOHSITHM JKHBast
CHCTEMa, 3JIEMEHT,
noJcucTeMa, CTPYKTYpa;
OTKPBITOCTb, BBICOKAs
YIIOPSIIOYEHHOCTb,
YIIPaBIIIEMOCTb,
UEePAPXUYHOCTbD, obMeH

BEIIECTB U MpeBpalllcHUue
SHEPIruHu,
CaMOBOCIIPOU3BECHUE,
caMOperyJisiuus, pa3BUTHE.
XapakTepuzoBaTh
CTPYKTYypy M  CBOIlicTBa
JKUBBIX CHCTEM, OTIWYHUS

XUMHUYECKOTO cocraBa
00BEKTOB JKUBOU "
HEXXHUBOW MPUPOJIBI, OOIIWiA
OPHUHIATT KJIE€TOYHOM
OpraHUu3aluu JKUBBIX
CHUCTEM.

resh.edu.ru
http://school-
collection.edu
.ru/

3aMHTEPECOBAHHOCTh B IOJIYYEHHUU OHOIOTHYECKUX
3HaHWI B LEJIAX IOBBIIICHUS OOMIedl KyJIbTypHI,
€CTECTBEHHO-HAYYHOI I'PAMOTHOCTH, KaK COCTaBHOU
4acTu byHKUIHOHATBHOMN IrpaMOTHOCTH
obOyuaromuxcs, GOpMUpyeMOH NpU  HU3YYCHUH
6uosioruu (LleHHOCTH HAayYHOTO MO3HAHMS)




JKHUBOI MaTepumny

CpaBHUBATH OOMEHHBIE
NpOLECCHI

B HCXKHMBOU W  KHBOHU
OpUpPOIE; pacKpbIBaTh
CMBICII peakuui

Merabonuzma. OOBACHATH
MeEXaHU3MBbI

caMOperyJisiuu SKUBBIX
CHCTEM pa3au4HOro
HEPApPXUUYECKOIr0 YpPOBHS;
packprIBaTh CyTh
HpI/IHHHHOB

MOJIOKUTEILHOU u

OTpHUIIATEIFHON OOpaTHOM
CBSI3H.

AHanmu3upoBaTh CBOWCTBa
CaMOBOCIIPOU3BEICHHUS,
pocta u pa3BUTHUSA
OpraHHU3MOB.

2.2.

VYpoBHEBast
OpraHMu3anus
KUBBIX CHCTEM

(19)

YpoBHH oOpraHuzanuu
JKUBBIX CUCTEM:
MOJIEKYJISIPHBIH,
KJICTOYHBIH, TKaHEBBIH,
OpTraHU3MEHHBIH,
MOy ISTITHOHHO-
BHUIOBOM,
9KOCUCTEMHBIN
(OMOTeoIeHOTHIECKUT)
, o6uochepHbIii.
[Ipomuecch,
MIPOUCXOSIINE B
JKUBBIX CHCTEMaXx.
OCHOBHBIE  IIPU3HAKH
xuBoro. JKu3Hp Kak
(dopMma cymiecTBOBaHHS
MaTEpHH. Hayxu,
U3y4arolye JKUBBIC
CHUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHH3aIUU.
N3yuenue JKUBBIX
CHCTEM. Meronbl
OmoIIOrNYecKoil HayKH.

PackpeiBaTe  coaepikaHue
TEPMHUHOB U MOHSITHUI:
’)KU3Hb, HAY4YHBIN (aKT,

Hay4HbIU METOJ,
npooiema, TUIIOTE3A,
Teopusi, HpaBUJIO, 3aKOH,
YPOBHHU opraHusaluu
JKUBBIX CHCTEM.

IlepeuncasiTe  HpU3HAKH
KHUBOTO XapaKkTepHu30BaTh

OCHOBHBIE YpOBHU
OpraHu3aluu SKUBBIX
CHUCTEM u METOIbI
OHMOJIOTHYECKUX

ucciaenosanui OnuceIBaTh
OCOOCHHOCTH,
XapakTepHBIE IJIST KaXKJI0TO

YPOBHsL opraHmui3anuvu
KHUBOT'O

HaspiBaTh HAayKH,
U3y4daromimne KHUBBIC
CHUCTCMBI Ha Pa3HbIX

YPOBHSIX OpTaHU3AIUH
CpaBHUBATh MEXJIy COOOM
JKUBBIE CHCTEMBI pa3HBIX

resh.edu.ru

3aMHTEPECOBAHHOCTh B IMOJYYCHUH OHOIOTHMYECKUX
3HaHWA B UEJISAX IOBBIMICHUS OOmed KyJIbTypHl,
€CTEeCTBEHHO-HAaYYHOI I'PpaMOTHOCTH, KaK COCTAaBHOMU
4acTu byHKUIHOHATBHOMN IPaMOTHOCTH
oOyuaromuxcsi, (GopMupyeMoil HOpU  H3YyYSHUH
6uosioruu (LleHHOCTH HAayYHOTO MO3HAHMS)




Habmonenue,
H3MepeHue,
9KCIIEPUMEHT,
CHUCTEMaTH3aIus,
MeTtaaHanus. [Tonsrue o
3aBUCUMON u
HE3aBUCUMOM
MEPEMEHHOM.
IInanupoBanue
9KCIIEPUMEHTA.
[TocTtanoBka u
MpoBepKa TUTIOTE3.
Hynesas TUIIOTE3A.
[Tonsitue BBIOOPKY U €€
JIOCTOBEPHOCTb.
Pazbpoc B
OMOJIOTHIECKUX
JIAHHBIX. Onenka
JIOCTOBEPHOCTH
MOJTYYCHHBIX
pe3yabpTaToB. [IpuumnHb
HCKaKEHUS
pe3yJIbTaTOB
JKCIIEPUMEHTA.
[TonsaTue
CTaTHUCTUYECKOTO
Tecta. JleMOHCTpanuu
TaOnumel ©W  CXEMBI:
«YPOBHU OpraHU3AINH
JKUBOU TIPUPOJIBD»,
«CTtpoeHue KHUBOTHOM
KJIETKW, «Tkanmu
XKHUBOTHBIX», «CHCTEMBI
OpraHoB
YEeII0BEYECKOTO
OpraHu3May,
«buoreoneHo3,
«brocgepay, «Metos
W3y4YEeHUs SKUBOI
MIPUPOJBIY.

YPOBHENW OpraHu3aluu H
OpoOUCXOIsiIUe B  HUX

OpPOLIECCHI. IToka3eiBaTh
pOJIb THIIOTE3 U TEOPHH
B dbopmupoBannu

€CTECTBEHHO-HAayYHOU
KapTUHBI MUpa




Oo6opynoBaHue:
nabopaTopHoe
000pyI0BaHue JUTSE
MPOBEICHUS
HaOJIFO e HNH,
HU3MEpEHUH,
JKCIIEPUMEHTOB.
IIpakTryeckass pabora
«Hcnonb3oBanue
Ppa3JIMYHbIX METOOAO0B
Ipyu HU3YUYCHHUU KHUBBIX
CHCTEM».

3 Buosorns resh.edu.ru 3anMHTESPECOBAHHOCTh B MOJYYCHUH OMOJIOTHYCCKUX

KJIeTKH (24.) 3HAaHUU B IEJISIX MOBBIIEHUS O0IEeH KyIbTypHI,
€CTEeCTBEHHO-HAYYHOI IPaMOTHOCTH, KaK COCTaBHOM
JacTy GyHKIHOHAIBHOW I'PaMOTHOCTH
oOyuaromuxcs, GOpMHUPYEMOH NPU U3yYCHUU
6uosiornu (LleHHOCTH HAayYHOTO TO3HAHMS)

3.1. | Uctopus Knerka — PackpsIBaTh ColepIKaHue resh.edu.ru 3anHTESPECOBAHHOCTh B MOJYYCHUH OMOTOTHYCCKUX
OTKPBITHS U CTPYKTYPHO(PYHKITHOHA TEPMHHOB W ITOHATHMN: http://school- | 3HaHwuii B nessix MOBBIIICHUST OO KYJIbTYPHI,
HU3Y9CHHUA JIbHAS €JIMHULIA KJIETKA, OpPraHeJlIbl, collection.edu | ectecTBEeHHO-HAy4YHOW I'PaMOTHOCTH, KaK COCTAaBHOM
;ﬂeTKPL s)kuBoro. Mcropus SYKapHOTBI, IIPOKApUOTHI, ru/ 4acTy GyHKIHOHAIBHONW IPaMOTHOCTH

JIeTOYHAs

teopwusi (1 1)

OTKPBITHS KJICTKH.
Pa6oter P. I'yka, A.
JleBenryka. Knerounast
teopust (T. LlIBann, M.
Inetinen, P. Bupxos).
OCHOBHBIE TIOJIOXKEHUS
COBpPEMEHHOM
KJIETOYHOM TEOpUHU.
JemoncTpanuu
Ioptpertsi: P. T'yxk, A.
Jlesenryk, T. llIBanH,
M. Ilneiinen, P.
Bupxos, K. M. bap.
Oo6opynoBanue:
CBETOBOI1 MHUKPOCKOIT;
MHKpOIIpenaparsl
pacTUTENbHBIX,

BHUPYCHI, TUTOJIOTHS
(kj1eTouHast OMOJIOTHS ),
KJICTOYHAasI TCOPUsI.
XapakTepu3oBaTh
OCHOBHBIC ITAITbl Pa3BUTHS
ATOJIOTUH KaK HAYKH U &
odopMIICHHE B KIICTOYHYFO
Ouonoruto. [Toka3piBaTh
BKJIaJ YUEHBIX-OMOJIOTOBB
U3y4YCHHUE KJICTOYHOTO
CTPOCHHSI OPTaHU3MOB.
IlepeuncnsaTs OCHOBHBIE
TOJIOKECHUSI KIICTOYHOMH
TEOpHUH, OOBSACHATH €€ POJIb
B (popMupoBaHNH
€CTECTBCHHO-HAyYHOU
KapTHHBI MUPa

IIpuBoauTh

resh.edu.ru
http://school-
collection.edu
.ru/

oOyuaromuxcs, GOpMHUPYEMOH NPU U3yUCHUHU
6uosioruu (LleHHOCTH HAayYHOTO MO3HAHMS)




JKUBOTHBIX U
6aKTepI/IaJ'II>HLIX KJICTOK

JI0Ka3aTeabCTBa POJICTBA
OpPTraHU3MOB C
HCIIOJIB30BaHUEM
ITOJIOKCHHUH KJICTOYHOM
TCOpUH.

3.2.

MeTtoabl
MOJIEKYJISIPHOH U
KJICTOYHOM
ouosioruu

(19)

Mertoast
MOJIEKYJISIPHOH U
KJIETOYHOM OMOJIOTHY:
MHUKPOCKOTIHS,
xpomarorpadus,
anekTpoopes, METO
MEYCHBIX aTOMOB,
muddepeHnraTbHOe
HeHTPU(YTHpOBaHUE,
KyJIbTHBUPOBaHHE
kieTok. M3yyenue
(bUKCHPOBaHHBIX
KJIETOK. DJIEeKTPOHHAS
MHKPOCKOTIHSL.
KondoxansHast
MHUKPOCKOTIHS.
BuransHoe
(Tmprxu3HEHHOE)
H3yYeHHE KICTOK.
JemoHcTpanuu.
Tabuuubl U CXeMBI:
«CaetoBoii
MHKPOCKOII»,
«DNEeKTPOHHBIN
MHKPOCKOID»,
«Mctopust pazBuTus
METOJIOB
MHUKPOCKOIIHH.
Oo6opynoBanue:
CBETOBOI1 MHUKPOCKOIT;
MHKpOIIpenaparsl
pacTUTENbHBIX,
KHUBOTHBIX U

PackpsiBaTh coneprxkanue
TEPMHUHOB U [TOHSITUIA:
MHKPOCKOIIMPOBaHHUE,
MPUTOTOBJICHUE CPE30B,
nudepeHIuaIbHOS
OKpallMBaHHue,
XpomaTtorpadmusi,
35eKTpodhopes3, MEeTO I
MEUYEHBIX aTOMOB,
HeHTpu(yrupoBaHue,
METOJ KYyJbTYPBI KJIIETOK U
TKaHel, METO
pexombuHanTHBIX JITHK.
XapakTepu3oBaTh
OCHOBHBIE METOJIBI
WU3YUYEHHUSs )KUBOU MPUPOIBI
T'oToBUTH BpeMeHHBIE
MUKpoOIpenaparsl,
paccMaTpHuBaTh MX B
CBETOBOH MHKPOCKOMN U
JieyiaTh OIMCaHue.
OOBACHATH U COOIIONATH
MpaBWJIa TEXHUKHA
MHKPOCKOIUPOBAHHUS.

DIeKTpOHHOE
MIPUIIOKEHUE.
YMK
«buomorus
10-11
KJIACCBI»

3anHTEPECOBAHHOCTD B NOJIYYEHHH OHMOJIOTHYECKHUX
3HAHUU B IEJISIX NOBBILICHUS 00IIeH KyIbTYypHhI,
€CTECTBEHHO-HAay4YHOU I'PAMOTHOCTH, KaK COCTABHOU
JacTH QYHKIHMOHAIBHOW I'PaMOTHOCTH
oOydarommuxcsi, GOpMHPYEMOH NIPU U3yUCHUHN
6uosiornu (LleHHOCTH HAayYHOTO TO3HAHMS)




OakTepuambHbBIX
kieTok. [IpakTuyeckas
pabora «M3yuenne
METOJ0B KJIETOYHOU
6uonorun
(xpomatorpadus,
anekTpodopes,
muddepeHnraTbHOe
HeHTpH(YTUpOBaHHUE,
ITLP)»

Paszgen 4. Xumuueckas o

pranuzanus kiaeTku(10y4.)

4.1 | XuMuueckuit
COCTaB KIIETKH.
Bonan
MUHEpaJbHbIC
BemecTBa(24.)

XHUMUYECKHI COCTaB
KIeTKU. Makpo-,
MHUKpPO- U
YIIBTPaMUKPOAIIEMEHTHI
. Boga u €€ ponb kak
pacTBOpHUTEIS,
peareHTa, y4acTHe B
CTPYKTYpHUPOBAHHUH
KJIETKH,
TeTJIOPETYIISALINH.
MuHepaibHble
BEIIECTBA KIETKHU, UX
Ouosoruveckast poib.
Poib kaTHOHOB 1
aHMOHOB B KJIETKE.
Jemonctpanuu
Juarpammsl:
«PacmpenencHue
XAMHUYECKUX
9JIEMEHTOB B HEKHUBOU
MIPUPOJIEY,
«Pacmipenenenue
XUMHYECKHUX
DJIEMEHTOB B JKUBOU
npupozey». Tabnuubr u
CXEMBI:
«Ilepuonnyeckas
Ta0JIMIa XUMAYECKUX

2

PackpsiBaTh coneprkaHue
TEPMHWHOB U MOHSITHH:
3JI€MEHTHI-ONOTEHHI,
JUTIONb, BOOJOPOTHBIC
CBSI3U, THAPOPHUIBLHOCTB,
ruapopoOHOCTH, TYpPTOp,
MHUHEpAIbHBIC BEIIECTBA.
Paznuyate Makpo-, MUKPO-
, YABTPAMHUKPOIIEMEHTHI.
XapaxkTepu3oBaTh CBOWCTBA U
(hyHKIIMH BOJBI.
YcranaBiauBaTh B3aUMOCBSI3b
CTpoeHHs ¥ HYHKIHN
HEOpraHMYECKHUX BEIECTB
KIIETKH

resh.edu.ru
http://school-
collection.ed
u.ru/

3anHTEPECOBAHHOCTD B MOJYYSCHHN OHMOJIIOTHUYECKHUX
3HAHUU B 1IEJISIX OBBILIEHUS 00IIeH KyIbTYypHI,
€CTeCTBEHHO-Hay4HOIl rpamoTHOCTH (LleHHOCTH
HAy4YHOTO TO3HAHUA)




3JICMCHTOBY,
«CTpOCHI/Ie MOJICKYJIbL
BOJBD», «BemmecTBa B
COCTaB€ OpPraHU3MOB)»

4.2

Opranuyeckue
BEIIeCTBaKICTKA
— Oenku

(29)

Oprannyeckue
BEIIIECTBA KJICTKH.
Buonoruueckue
noymMepsl. benku.
AMUHOKHUCIIOTHBIN
COCTaB OENKOB.
CTpyKTYypHl OEIKOBOM
MouieKydbl. [lepBuunas
CTPYKTypa Oelka,
MCTITUIHAS CBA3b.
Bropuunas, TpeTuuHas,
YeTBePTHYHAS
CTPYKTYPHIL.
Henarypauus.
CBolicTBa OEITKOB.
Knaccudukarus
6enKoB.
buonornueckue
(hyHKIMN OENKOB.
ITpuoHsL.
JemoncTpanuu
[Toptper: JI. ITonunr.
TaOnuIEl U CXEMBI:
«CTpoeHue MOIICKYIIBI
oenkay, «CTpyKTypHI
OEITKOBON MOJICKYIIBD.
Oo6opynoBaHue:
XUMHYECKast mocya u
obopymoBaHue.
Jlaboparopnas paboTa
«O06HapyxeHue OeIKoB
C TIOMOIIIBIO

PackpriBath comeprxanue
TEPMUHOBH TTOHSITHMN:
MOHOMEPBbI, TTOJIUMEPHI,
OenoK (MPOTEeHuH), TEeITH,
aMHUHOKHCJIIOTA, METITHHAS
CBSI3b, TIOJIHUIIECTITH,
JIeHaTyparus,
peHaTtypanusi,
rIo00yIsipHBIC U
pudpunssipHBIC OCIIKH,
HPUOHBI.
XapakTepuzoBaTh OCIKH,
UX CTPYKTYPHYIO
OpraHu3aluio U QYHKIIUU
(cTpykTypHas,
SHepreTuyeckasi,
CUTHAJIbHAsI,
peryisitopHas,
JBUTATEJbHAasl, 3al{UTHAsI,
depmeHTaTuBHAS)
HaspiBaTh XxuMHUECKHE
OCHOBBI (POPMHUPOBAHUS
CTPYKTYp OCIIKOBOM
MOJICKYJIBI.

ITpuBOIUTH TIPUMEPHI
pudbpuATIPHBIX,
rJI00yJIISIpHBIX OCJIKOB
BpImonHSATE Ka4eCTBEHHBIE
peaknuu Ha oOHapy»XKeHHe
OEJIKOB B KJIETKE;
OOBSICHSITH MOJIy4YCHHBIC
pe3yiabTaThl

resh.edu.ru
http://school-
collection.ed
u.ru/
resh.edu.ru
http://school-
collection.ed
u.ru/

3anHTEPECOBAHHOCTD B TTOJTYUYEHHUH OMOIOTHYECKUX
3HAHWH B LEJISIX MOBBIIICHUS O0IIei KyIbTYpPBHI,
€CTeCTBEHHO-Hay4HOIl rpamoTHOCTH (LleHHOCTH
HAyYHOTO TIO3HAHHS)




Ka4yCCTBCHHBIX

peaxuin»

4.3. | Oprannueckue VrieBoapl. PackpriBats conmepxkanue | resh.edu.ru 3anHTEPECOBAHHOCTD B TTOJTYUYEHHUH OMOIOTHYECKUX
BEIECTBAKIECTKU | MoHOCaXapHIs, TCPMUHOB http://school- | 3HaHWUi B 11€19X MOBBIMICHUS OOIIEH KYJIbTYpPHI,
~ YIICBOZBI AncaxapHusl, U HOHATHH: yTICBOIBL, collection.ed | ecrecTBeHHO-HayuHO# rpamoTHOCTH (LleHHOCTH
(1o OJIUrOCaxapuibl 1 MOHOCaXapHIbL, u.ru/ HAYYHOTO MO3HAHMS)

noaucaxapuabl. OOmmii Aucaxapulibl,
IUIaH CTPOCHUS U oJimrocaxapuasbl,
(DU3UKO-XUMUYECKHE oJimcaxapuaspl, riIr0Ko3a,
CBOMCTBA yIJIEBO/IOB. pubo3a, nezokcupubo3sa,
buonornueckue JJaKTO3a, MaJIbTO3a,
(hYHKIIMU YTIIEBOJIOB. caxaposa, Kpaxmall,
JeMoHCTpaLuu TJIMKOT€H, [EeJUTI0JI03a.
TabnuIbl U CXEMBI: Knaccudpuuuposars
«CtpoeHue MOJIEKYI YIJICBO/JBI TIO CTPOCHUIO U
YTIEBOIOB» MEePeUYUCHATh UX PYHKIIHH.
ITpuBoauTE NIpUMEpPHI
pa3TUYHBIX YTICBOIOB
(MoOHOCaxapua0B,
JIHCaxapHuiIoB,
OJIUTOCaXapHuIoB,
MOJINCAaXapHUJIOB)

4.4 | Opranunueckue Jlunu e PackpbiBaTh cosiepkaHue resh.edu.ru 3anHTEPECOBAHHOCTh B TTOJTYYSHUH OMOJIOTHUECKUX
BEIIECTBAKICTKN | ['mnpoduiabHo- TEPMHUHOB Y MOHATHM: http://school- | 3nanwMii B 11e151X MOBBIIIEHUS OOIIEH KYJIbTYPBHI,
— JIMNUABI ruapodoOHbIe JIMIIUBI, TPUTIIULECPUBIL, collection.ed | ecrecTBeHHO-Hay4yHO# rpamoTHOCTH (L{eHHOCTH
(19) CBOJCTBa. pochonunuaer, BOCKH, u.ru/ Hay4HOrO MO3HAHNA)

Knaccudurarus CTEpOUHI,

JIMITUIOB. JIUMIOTIPOTEHUHBI,
Tpurnuiepu/p, TJTAKOJTU T TBI
dochonumuas, BOCKH, Knaccudunuposars
CTEPOHIBI. JIMTTAIBI TI0 CTPOCHUIO;
Buonornueckue XapakTepu30BaTh UX

(hyHKINN JTNIHIOB.
OO0mue cBolicTBa
OHOJIOTHYECKUX
MeMOpaH — TeKy4ecCTh,
CITOCOOHOCTD K

pyHKIIH




CaMO03aMbIKaHHIO,
MOJTYTIPOHUIIAEMOCTb.
JemoHcTpanuu
TaOIUIBI M CXEMBI:
«CtpoeHue MOJIEKYI
JUITHI0B»

4.5.

Hyxneunossie
KHCJIOTBI.
Ctpoenue u
¢yuaxkmuun  [THK,
PHK, AT®

(1)

Hyxneunossie
kucaoTel. JJHK u PHK.
CrpoeHue
HYKJICHHOBBIX KHCJIOT.
Hyxneoruns!.
[IpuHnun
KOMIUIEMEHTapHOCTH.
ITpaBuio Yapradda.
Crpyxkrypa JJHK —
JIBOITHAsI CIUpaJlb.
MecTtoHaxoxaeHIe U
Omonornuaeckue
¢yaxmoun [JHK. Buast
PHK. ®ynkuuu PHK B
kietke. CTpoeHne
MoutekyJbl ATO.
Makpospruueckue
CBSI3M B MOJIEKYJIE
AT®. buonornueckue
¢yaxunn ATO.
BoccranoBiieHHbIE
MEPEHOCYHKH, X
(hyHKIIMH B KIIETKE.
Apyrue
HyKJ1e03unTpUdochaTsl
(HT®).
Cexsenuposanue JJHK.
MeToapl TeHOMUKH,
TPaHCKPHUIITOMUKH,
MPOTEOMHUKH.
JemoHcTpanuu
IToptpers: k.
Yotcon, @. Kpuk, M.
Yunkusc, P.

PackpsiBaTh coneprxkaHue
TEPMHUHOB

Y [OHSITUN:
JIe30KCUPUOOHYKIIEMHOBAS
kucaoTta (JJHK),
puOOHYKIIEnHOBASI
kuciora (PHK),
HYKJICOTH/I, HYKJICO3HI,
a30THUCTBIE OCHOBAHUS,
aaeHWH, TYaHUH, IUTO3HUH,
TUMUWH, ypamui,
KOMILZIEMEHTapHBIC
OCHOBaHWUS,
aneno3uHTpHUPOChaT
(AT®D), makposprudyeckas
CBS3b, CEKBEHHUPOBaHUE,
T€HOMHKA,
TPaHCKPHUIITOMHKA,
IPOTCOMHKA
XapaKTepHu30BaTh,
ONHCHIBATh U
CXEeMaTHUYEeCKH N300paxaTh
cTtpoenue Hykieorusaa JHK
u asoitHou cnupanu JHK,
cexkBenupoBanue JJHK
OnuceIiBaTh Npouecc
peruukanuu JTHKB kietke
1 Ha3BIBaTh €TO
OMolorn4ecKkoe 3HaYCHNE
XapaKTepHu3oBaTh
¢ysknun JIHK Pazaugars
CTPYKTYpPY U GYHKIIHUHU
PHK..

OnuckIBaTh NpoIiecc
TPAHCKPHUIIIIH.

resh.edu.ru
http://school-
collection.ed
u.ru/

3anHTEPECOBAHHOCTD B ITOJTYUYSHHUH OMOIOTHYECKUX
3HAaHUU B 1IEJISIX TOBBIICHUS O0IIEeH KyIbTYypHI,
€CTeCTBEHHO-Hay4YHO# rpamoTHOCTH (L[eHHOCTH
HAy4HOTO TIO3HaHM)




®panknuH, @. Canrep,
C. IIpy3unep. TaOmuirst
U CXEMBI:
«Hyxkneunosle
KUCIOTB), «CTpoeHue
MouieKyasl ATO».
Ob6opynoBanue:
XMMHUYECKas NOCy/a U
obopynoBaHHe.
JlabopaTopHnas padoTa
«HMccnenoBanue
HYKJIEMHOBBIX KHCJIOT,
BBIJICJICHHBIX U3 KJIECTOK

CpaBHHUBATh HYKJICHHOBBIC
kucioTel (JIHK u PHK)
XapaKkTepu3oBaThb
OCOOEHHOCTH CTPOCHHUS U
¢ysaknun ATO
dopMynupoBaTh U
OOBACHATHh MPUHITUT
KOMIIJIEMEHTapHOCTH U
npasmio Yapradda-

Pa3IUYHBIX

OpraHu3MOBY
Metozbt CrpykrypHas PackpsiBath copepxaHue resh.edu.ru 3aMHTEPECOBAHHOCTh B IIOJy4Y€HUU OMOJIOrHYECKUX
CTPYKTYpHOH OUOJIOTHS: TCPMHUHOB http://school- | 3HaHuUii B 11eJ19X MOBBIMICHUS OOIICH KyIbTYPHI,
Ouosnoruu OUOXMMHYECKUC U W ITOHSTHMN: collection.ed | ecrecTBeHHO-HayuHOM rpamoTHOCTH (LleHHOCTH
(149) Onodusnueckne MOACJINpOBaHHC, . u.ru/ HAyYHOTO TO3HAHWS)

HCCTIEOBAHAS COCTABA KOMITBFOTECPHBIHN THU3aiH.

U [IPOCTPAHCTBEHHON Hepeuncnars

CTPYKTYDHI [IePCIIEKTUBHBIC

A — HaIpPaBJICHUS HAYYHBIX

§ UCCIIeIOBAHUN B
MopaenupoBanue .
. CTPYKTYPHOM OHOJIOTHH,
CTPYKTYpbI U pyHKUMI
packpbeIBaTh UX 3HAYCHHUE
OGHOMOJIEKYI U HX
JUTSI MEJTAITHHBI U CEITBCKOTO
KOMILIEKCOB. o
OMILICKCOB. XO03sficTBa

KomnerorepHsbiii

IU3aiH "

OpraHUYeCKHU CHHTE3

OMOMOJIEKYIT U UX

HETIPUPOIHBIX

QHAJIOTOB

Pasznen 5. Ctpoenue u pyHKiuu kjiaeTku(84.)

5.1 | Tunel KJIETOK. Tune! kneToK: PackpeiBaTh conep:xanue resh.edu.ru 3anHTEPECOBAHHOCTH B TOJTYYSHUH OMOJIOTHUECKUX
ITpokapwu dYKapUOTHUYECKAs 1 TEPMHHOB http://school- | 3HaHuii B LeasaX NOBBIISHUS OOIICH KYJIbTYPHI,
OTHYCCKas POKAPHOTHYECKAS. H TIOHSTHM: collection.ed | ecrectBenHo-HayuHol rpamoTHocTH (Llennoctu
KJIETKa CrpykTypHO(YHKIMOH [pOKapuoTHICCKast u.ru/ HayYHOTO TIO3HAHHS)

(1)

aNbHBIC 00pa30BaHHS
kieTku. CTpoeHue

KJICTKAa,KJIETOYHAsI CTCHKA,
MYypEHH,




MPOKAPHOTUYECKON
kietku. Kirerounas
CTeHKa OakTepuii n
apxeir. OcobeHHOCTH
CTPOCHUSA
reTepoTpodHOH 1
aBTOTPOHOH
HPOKAPHOTHYECKUX
KJIETOK. MecTo U poib
MPOKapHOT B

(orocuHTEeTHUECKHE
MeMOpaHBbl, (pIrareysTiH.
XapaxTepuzoBaTthk GOopMy
" pa3zMepsbl
MPOKAPUOTUUYECKHUX
KJIEeTOK; (yHKIIHUHA
TeHETUYECKOro anrapara
npokapuot. OnuceIBaTh
Pa3MHOXEHHE TTPOKAPHUOT
OueHuBaTh MECTO U POJIb
MPOKApPHUOT B OHOLIEHO3aX

OuoLeHO3aX.
JemoHcTpanuu
TaOnuubl U CXeMBI:
«CtpoeHue
9YKapHOTHYECKOI
KIeTKn», «CTpoeHne
MPOKAPHOTUIECKON
KIIETKH»

5.2 | Crpoenune CrpoeHue u PackpeiBath  cozepkaHue | DuekTpoHHOe | [OTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY
SYKapUOTHYCCKOH | hyHKUHMOHUpOBaHHE TCPMHHOB NPUIIOKEHUE. | OOPA30BaHUIO M €aMOOOpa30BaHUIO, K AKTUBHOMY
KJIETKH. 3yKapHOTHYECKOH n HOOHATHU: | YMK MMOJIyYEHUIO HOBBIX 3HAaHHU IO OWOJIOTUH B
110BepXHOCTHBIH | gyeTKm. Hna%v[aTquCKaﬂ «Buonorust COOTBETCTBMH C JKM3HEHHBIMH ITOTPEOHOCTIMHU
anmapar KIETKH | [[ya3maTHdyecKast MemOpana (masManemMma), | 1011 (LleHHOCTH HAYYHOTO NO3HAHMS)

(29) MeMOpaHa )KHHKOCTHO'M°3qu6Ha’[ KJIACCHI»
FEE— MOJIEJIb, MeMOpaHHbIE
Oenkm (mepudepuveckue,
Crpykrypa
o UHTErpajbHbIe),
T1a3MaTHYECKO M
TIIAKOKAJIMKC, Iuddy3us,
MeMOpanbl. TpaHcropt 2
ocMmoc, aKTUBHBIH
BEILIECTB yepes
TPaHCHOPT, SHJIOLUTO3,
TUIa3MaTHYECKYIO
5 Y . ¢daromuTos, NHUHOLMTO3,
MEMOpaHy: - MaCcCHBHBIN 9K300UTO3, KJISTOYHAasI
(anppysms, CTeHKa, M1a3MO/IECMBI,
obneruénnas 3 CHMIIIACT.
midQysus), aKTHBHBIA XapakTepu30BaTh
(mepBuHBIH u OCOOEHHOCTH CTPOSHHSI U
BTOPUYHBIH aKTUBHBII byHKIAN
TPAHCIIOPT). 9YKApPHUOTHUUYECKOU KIIETKU;
TlonynpoHunaemMocTtb TPaHCIIOPT BEHIIECCTB Yepe3
MeMOpaHBI. Pabora IJ1a3MaTHYECKYTO

HaTpHil-KaIleBoro

MeMOpaHy: TacCHUBHBIA WU




Hacoca. OHIOIUTO3!
MUHOITUTO3, (haroIuTo3.
Ox3onuTo3. Knerounas
creaka. CrTpykTypa
(GYHKOMH ~ KIIETOYHOM
CTEHKHU pacTeHuit,
rpuboB. JleMoHCTpaun
Tabmuupl W CXEMBIL:
«CtpoeHnue
3YKapUOTUYECKOU
KIeTkw»,  «CTpoeHue
SKMBOTHOU KJICTKW,
«CtpoeHue
pacTUTEIBLHOM KIETKU».
ObopynoBanue:
CBETOBOIl MHKPOCKOIT;
MHKPOIIpEnapaTsl
PacTHTENIBHBIX,
JKUBOTHBIX KJIETOK.
[Ipaktiueckas pabota
«3yuenue CBOWCTB
KJIETOUYHOW MeMOPaHBD»

aKTUBHBIN TPaHCIIOPT;
pabory  OelKOB-KaHAaJOB;
paboTy HaTpHUH-KaJIh €BOTO
Hacoca; CTPYKTYPY u
byHKUIHH KJIETOYHOH
CTEHKH pacTCHHUH U rpuOOB

5.3

Huromnasma u eé
OPTraHOW/IBI
29

[uronna3ma.
[uro3oms.
Hurockener.
JBmxenue
OUTOIIa3MBbI.
OpraHouzibl KJIETKHU.
OnHOMEMOpaHHBIE
OpraHOUJbI KJIETKHU:
SHJOIIa3MaTHYECKast
cets (OI1C), anmapar
Tonbmxu, TM30COMBI,
HUX CTPOEHHE U
¢yaxnnn. Bzanmocss3e
OJTHOMEMOpPaHHBIX
OpPraHonJa0B KJICTKH.
Crtpoenue
TPaHyJISPHOrO
pEeTHKyIyMa.

PackpbiBaTh coneprkanue
TEPMHHOB U TTOHSITHHA:
OUTOILIa3Ma, MUTO30J1b,
IIUTOCKEJIET,
KOMIAapPTMEHTHI,
OpraHOUIEI,
SHAOTJIa3MaTHYECKasl CeTh
(BI1C), anmapat ["'onbmxwy,
JIM30COMBI, BaKyOJIh,
pUOOCOMBI, aBTOJIH3,
BE3UKYJISIDHBII TPaHCHOPT,
HEePOKCUCOMBI, KJIIETOUYHBIN
COK, Typrop,
MHUTOXOHAPHUHU, KPUCTHI,
IUJIACTUIBI, XPOMOILIACTEI,
JEUKOIIIaCThI,
XJIOPOTLIACTHI, CTpOMaA,
TpaHbI, TUJIAKOUJIHI,
JjaMena

DIEKTPOHHOE
MPUIOKEHUE.
YMK
«buonorus
10-11
KIIaCcChI»

3anHTEepEeCOBAaHHOCTh B MOJYYEHUH OHOIOTHUYECKUX
3HAaHUU B IEJISIX OBBIIIEHUS 00IIeH KyIbTypHI,
e€CTEeCTBEHHO-Hay4HO#l rpamoTHOCTH (LleHHOCTH
HAyYHOTO TIO3HAHHA)




Mexanuszm
HarpaBJeHus OEJIKOB B
OIIC. Cunres
PacTBOPUMBIX OCIIKOB.
CuHTE3 KIIETOIHBIX
MemOpaH. [ magkuit
(arpanynspHBI)
SHIOMIAa3MaTHYECKUI
PETHKYIIYM.
CekperopHas QyHKIUS
annaparta ["onpxu.
Monuduxanus 0ernKoB
B annapare 1'oJb1Ku.
CopTtupoBka OCJIKOB B
anmapare ['oybmxu.
TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu
PaCTUTETBHBIX KIICTOK.
Kiterounslii cox.
Typrop.
[TonyaBTOHOMHBIE
OpPTaHOM[BI KIETKU:
MHUTOXOH/IPHH,
TUTACTH/IBL.
IIpoucxoxnenue
MUTOXOHJIpUH U
wractia. CuMOuorenes
(K.C. MepexKOBCKHIA,
JI. Maprymuc).
Crpoenne U QyHKITUH
MUTOXOHJIPUH U
mnactuf. [lepuunsle,
BTOPUYHBIE U CIIOKHBIC
TUTACTHIBI
(hOTOCHHTE3UPYIOMINX
9YKapHOT.
XJ10poI1iacTsl,
XPOMOILIACTEI,
JIEHKOTUTACTHI BBICIIIHX
pacTeHuil.

XapakTepuzoBarb
UTOIIIA3MY
3YKApUOTHUYECKON KIIETKU;
KJIacCu(pULIMPOBATH
OpPraHoOMW/Ibl B 3aBUCUMOCTH
OT 0cOOEHHOCTEH NX
CTPOCHUSI
(onHOMEMOpaHHBIE,
IByMeMOpaHHBIC,
HeMeMOpaHHbIC);
onuchBaTh GYHKIUU
Ka)XJIOTO OpraHoHja B
KJIETKE

OOBSICHATH COOBITHS,
CBsI3aHHBIE

C BHYTPHUKIIETOUYHBIM
MMUIIIEBAPEHHUEM, €TI0
3HAYCHUE /Il OpraHu3Ma.
OTMe4daTh 3HaYCHUE
IIUTOCKEJIeTA;
XapaKTepHu30BaTh €ro
3JIEMEHTBI
(MUKpPOTPYOOUKH,
MHUKPO(]UITaMEHTHI,
MIPOMEXYTOYHbIE
(pnmamMeHTHI), UX POIbB
JKU3HEEeSITeJIbHOCTH
KJIETOK

U TKaHel




JemoHcTpanuu
IToptpersr: K. C.
MepexxoBckui, JI.
Maprynuc. Tabmums! u
cxeMsl: «CTpoeHue
3YKapHOTUYECKOU
KIeTKm», «CTpoeHue
JKUBOTHOM KJICTKH,
«CtpoeHnue

pacTUTENIBHOM KIETKHY,

«CtpoeHue
MUTOXOHIAPUN.
O6opynoBaHue:
CBETOBOU MUKPOCKOITL;
MHUKpOTpenapaTsl
PacTUTEIBHBIX,
JKUBOTHBIX KIICTOK.
[IpakTrdeckas padora
«3y4eHne MBUKCHUS
UTOIIa3MBI B
PaCTUTECIIBbHBIX
KJIETKaX.
JlabopaTopHnas padota
«HMccnenopanue
IU1a3MOJIH3a U
JIeTIa3MOJIH3a B

pacTUTEILHBIX
KIIETKax»

5.4 | HememOpaHHBIC HememOpanHnsie PackpeiBath coaepxanue DNeKTpoHHOE | 3aMHTEPECOBAHHOCTH B MOIYYCHUU OHMOJIIOTHUISCKUX
OpraHOMIbI OPTaHOM/IBI KJICTKH TEPMHUHOBH IOHSITHIA: MPWIOKEHNE. | 3HAHHWH B IEJISIX MOBBILICHUS O0IIeH KyIbTypHhI,
kietku (1 1) Crpoenue u QyHKINH pubocoma, moumucoma, YMK €CTEeCTBEHHO-Hay4YHOU rpamoTHOCTH ([[eHHOCTH

HeMeMOpaHHBIX MUKPOTPYOOUKH, TyOysuH, | «Buonorus Hay4HOTO TI03HaHMS)
OPraHOMIOB KIETKH. KJIE€TOYHBIMLIEHTP 10-11

Pubocomsr. (reHTpOCOMa), EHTPUOIIH, | Kiracch»

IIpomexxyTouHBIE ueHTpocdepa, )KIyTHKH,

(UIaMeHTBL. pecHuYKH, Oa3aIbHOE

MHKpo(UIAMEHTDL. Tesnble. XapaKkTepu3oBaTh

AKTHHOBBIE HEeMeMOpaHHBIC OPTraHOU bl

MHKPOGhHIAMEHTEL. KJIETKH, UX CTPOCHHE U

MbleuHble KIETKY.

GyHKIUHA




AKTHHOBBIE
KOMITOHEHTBI
HEMBIILIEYHBIX KJIETOK.
MuxkpoTpy0OouKH.
Kiierounslii uentp.
CrpoeHne U IBIKEHUE
KTYTHKOB M PECHHYEK.
MuxpoTpyOouku
IIUTOILIA3MBI.
Hentpuons. benku,
aCCOIMMPOBAHHBIE C
MHUKpO(UIaMEHTaMH U
MHUKPOTPYOOUKaMH.
MoTopHbIe GenKy.
JemoncTpanuu
TaOnuuel 1 CXEMBI:
«CTpoeHue )KUBOTHOM
KJIeTKn», «CTpoeHne
PacTUTEIFHOHN KIETKN

5.5

Ctpoenne
¢GbyHKIIHHT Opa
(19)

u

SAnpo. Obomouka spa,
XpOMaTHH,
KapuoIiazMma,
SIIPBITIKH, UX CTPOEHUE
u (ysxuuu. SnepHsii

OeTKOBBII MaTpHKC.
[IpocTpancTBeHHOE
pacroJioxxeHue
XpPOMOCOM B
uHTEp(a3HOM SIpe.
DyXpoMaTuH u
reTepoXpOMaTHH.
benku xpomatuHa —
TUCTOHBI. Junamuka
SIIEPHOH  O00OJIOYKH B
MHTO3€. SAnepHbiii

Tpa”cnopt. Kietouynsie
BKJIIOUEHUSI.
JemoHcTpanuu
Tabmuubl W CXeMBI:
«lapo»

PackpsiBaTh coaepKkaHue
TEpPMHHOB HW  TIOHSITHM:
siApo, siaepHast o0oJioukKa,
sIICPHBIC TOPHI,
HyKJIeoIiazMa
(xkapuorurazma), TeHOM,
XpOMAaTHUH, JYyXPOMATHUH,
reTepoXpoOMaTHH,
SIAPBIIIKO, XPOMOCOMBI,
HeHTpOMEpa,  KHHETOXOp,
KJICTOYHBIC BKJIIFOUCHUWSI.
XapaxTepu3oBaTh
KJIETOYHOE SIAPO KakK LEHTP
YIIpaBJICHUS
KU3HECACATCIBbHOCTBIO
KJICTKU; TCHETUYCCKHUI
arnmapar KJIETOK 3yKapHoT,
ctpoeHne ©W  (QYHKIHHA
XpPOMOCOM

OnuceIBaTh CTPYKTYPBI
sapa U HUX B3aMMOCBA3b C
OpraHOMUJAMH ITUTOILIA3MBI

resh.edu.ru
http://school-
collection.ed
u.ru/

3aMHTEpEeCOBAHHOCTH B ITOJIyYEHHUH OHOJOTHYECKHX
3HAaHUW B MeJIsIX IOBBIIICHUS OOIIEeH KyJIbTypHl,
€CTECTBEHHO-HAay4YHOU I'PaMOTHOCTH (Lennoctu
HAy4HOTO TIO3HaHMS)




5.6 | CpaBHutenbHas CpaBHUTENBHAS XapaKkTepru30BaTh THIIBI DJIeKTpOHHOE
XapaKTepUCTHKA XapaKTepUCTHKA KJIETOK 3yKaproT: MPUIOKEHUE.
KJIETOK DYKapuOT | KJIETOK 3YKapHOT pacTuTenbHasl, )KUBOTHasI, | YMK
(1 q) (pacTuTenbHOM, rpubHas. CpaBHUBATh «buomorus
JKUBOTHOH, TpUOHOI). Mex 1y co00i cTpoeHUE U 10-11
JemoHcTpanun KHU3HCACATCIIBHOCTD KJIACCBI»
TaGIHIIBI ¥ CXEMbI: 3YKapUOTUYECKHUX KIJIETOK U
«Ctpoenue pOJb MPOKApUOT B
5YKapUOTHYECKOH Guonenosax
KJIeTK», «CTpoeHue
SKUBOTHOM KJICTKHY,
«CtpoeHue
pacTUTEIBHOM KIETKH.
O6opynoBaHue:
CBETOBOI MHUKPOCKOIT;
MHKpOIIpEnapaTsl
PacTHTENIBHBIX,
JKHBOTHBIX KJIETOK.
JlabopaTopHnas paboTa
«3yuenne ctpoeHus
KJIETOK Pa3IMYHbIX
OpPraHU3MOBY»
Pa3znen 6. O0OMeH BellecTB M NMpeBpallleHUEe JHEPIrUuu B KJieTkKe (94.)
6.1 | OOmeH BemecTB | ACCHUMMIISALUS U PackpsiBaTh cozepkaHue resh.edu.ru T'oTOBHOCTH M CIOCOOHOCTH K HEIPEPHIBHOMY
— MeTaboNn3M JCCUMUIISILHS — JBE TEPMHHOB W MOHSTHMA: http://school- | o6pa3oBaHHIO U caM0O0OpPa30BaHUIO, K AKTUBHOMY
(39) CTOPOHBI METabOTH3MA. OOMEH BellecTs collection.ed | mosy4YeHHO HOBBIX 3HAHUM MO OMOJIOTHH B
Twursl oOMeHa BelecTs: (merabonusm), u.ru/ COOTBETCTBHH C )KU3HEHHBIMH IMOTPEOHOCTIIMH
aBTOTPOGHBIH 1 aCCHMHIIAINA

TeTepOTPOQHEI.
Y4actue Kuciopozaa B
0OMEHHBIX Ipoleccax.
OHepreTuyeckoe
obecrieueHne KIETKH:
npespauienrue ATO B
0OMEHHBIX IPOIECcCax.
DepMEeHTaTUBHBIN
XapakTep peakuui
KJIETOYHOTO
MeTaboII3Ma.
DepMEeHTBI, UX

(aHabonM3M), WU
MJIACTHYECKHIH OOMEH,
JTUCCUMMJISIII ST
(kaTab®oJIM3M), HITH
SHEpPreTHYecKuii OOMeH,
aBTOTPO(DEI, TeTEPOTPODHI,
aHa’poOkl, a’poOHI,
¢depMeHTBI, aKTUBHBIN
HeHTp, cyocTpaTHas
CTIeIM(PUIHOCTB,

Ko epMeHTHI, OeJIKH-
aKTUBATOPHI U OEITKu-
HHruouTOPHEL. Ilepeuncisite

(LleHHOCTH HAYYHOTO MO3HAHMSI)




CTpOEHHE, CBOICTBA U
MEXaHU3M JICHCTBHSL.
Kodepmentst. Otianums
(hepMeHTOB OT
HEOPraHMYECKUX
Katanu3aTopoB. benku-
AKTUBATOPHI U OCTIKH-
HHTUOUTOPHI.
3aBUCHMOCTH CKOPOCTH
(epMeHTaTUBHBIX
peakuui OT PasIUYHbIX
(hakTopoB.
JemoHcTpanuu
TaOnuubl U CXeMBI:
«DOTOCHHTE3Y,
«OHEpPreTUUECKUi
obmen», «brocunTes
6emnxay», «CtpoeHue
(hepmeHTaY,
«XEMOCHHTE3Y.
O6opynoBaHue:
CBETOBOM MUKPOCKOIL;
obopymoBaHue s
MPUTOTOBIICHUS
MOCTOSIHHBIX U
BPEMEHHbBIX
MHKPOIIPENapaToB.
JlabopaTopHnas paboTa
«3yuenue
KaTaJIUTHYECKOH
AKTHBHOCTH ()epPMEHTOB
(Ha mpuMepe aMuIIa3bl
WM KaTamas3bl)y.
Jlaboparopnas paboTa
«3yueHune
(hepMeHTaTUBHOTO
pacuierieHus
HEepOKCHIa BOIOPOIa B
pacTUTENBHBIX U
JKMBOTHBIX KJIIETKaX»

0COOEHHOCTH
IJIACTUYECKOTO U
SHEPreTHYECKOro oOMeHa
B KJICTKE; YCTAaHABJINBATH
B3aHMOCBSI3bMEXTY
IUIACTUYECKUM U
SHEPreTHYeCKUM OOMEHOM
Paznuyate THIBEI OOMEeHa
BEIIIECTB: aBTOTPOHEIN U
reTepoTpodHBIN.
IToxa3sIBaTh pOIH
KHCJI0pOJia B OOMEHHBIX
mporueccax

CxemaTnuecku n3o0pakaTh
crpoeHuneepMeHTa
OTnn4ath GEepMEHTHI OT
HEOpPraHU4YeCKUX
KaTaJIn3aTOPOB U
ONpeeIIsiTh UX POJIb B
GYHKIIHOHUPOBAHUU
J)KUBBIX CHUCTEM, B
MIPOMBIIIIJIEHHOCTH, B
MEJIMIIMHE, B IOBCEIHEBHOM
J)KU3HU desoBeka. CTaBUTh
SKCIIEPUMEHT 110
BBISIBJICHHUIO
KaTaJIMTUYECKOHU
AKTUBHOCTH IE€POKCHUIA3bI,
aMuIa3bl, OOBSICHSITH
MOJIyYE€HHbIE PEe3yJIbTAThI.




6.2 | ABrorpodHsrii | [lepBuuHBIi cuHTE3 PackpriBaTh coneprkaHue resh.edu.ru I'oTOBHOCTB M CIOCOOHOCTH K HEIIPEPHIBHOMY
TUII OOMeHa OpPTraHUYECKUX BEIIECTB TEPMUHOB U NOHATH: http://school- | o6pa3oBaHHIO U caM0O0OpPa30BaHUIO, K AKTUBHOMY
BEIIECTB. B kieTke. dorocuHTes. (dorocunres, daspl collection.ed | mony4eHHIO HOBBIX 3HaHUM 11O OMOJIOTHH B
doTtocuHTE3 AHOKCHUTCHHBIH U borocunTesa, poronus. u.ru/ COOTBETCTBHH C KU3HEHHBIMH IOTPEOHOCTSIMHU
(24.) OKCHUT'€HHBII XapaKTepu3oBaTh (LleHHOCTH HAy4YHOTO MO3HAHHS)

dorocunTes y TJTACTUYESCKU OOMEH.
GaKTepHii. YcraHaBiIvBaTh
CaeTocoGuparowue B3aMMOCBSI3b MEXY
IMTMEHTBI ¥ TATMEHTHI ¢oTocunTesom n
PEaKIMOHHOTO LIEHTpA. npixanueM. OlLleHUBaTh
PoJb XJI0POTIACTOB B 3Ha4YCcHUE (DOTOCUHTE3a
npornecce POTOCHHTE3A. JULSL JKM3HH Ha 3eMIe.
CaeToBast U TEMHOBas

(ha3pr. DoToaBIXAHUE,

C3-, C4- u CAM-THIb!

(hoTocuHTE3A.

[ponyxTuBHOCTB

¢dotocuuTesa. Bnusaue

Pa3IMYHBIX (aKTOpOB

Ha CKOPOCTb

(hoTocuHTE3A.

3HayeHue

(hoTocuHTE3A.

JemoHcTpanuu

IToptpersr: JIx.

Ipuctu, K. A.

Tumupszes. Tabmune! u

cxeMbl: «@OTOCHHTE3)

6.3 | ABToTpo(dHbIii | XemocuHTes. OOBSACHUTH CYIIHOCTh resh.edu.ru T'oTOBHOCTH M CLIOCOOHOCTH K HEMPEPHIBHOMY
TUIT OOMEeHa Pa3Hoobpazue XEMOCHHTC34, pACKPBIBATE €TO http://school- | o6pa3oBanuio U caMOOOPa30BAHHIO, K AKTHBHOMY
BEIIECTB. OpraHU3MOB- gg;gi?f};;fgiceq;fg E'HHT% c collection.ed | mony4yeHWIO HOBBIX 3HAHUI MO OMOJIOTUHU B
XeMocuHTE3 XEMOCHHTETHKOB: doTocHHTE30M. u.ru/ COOTBETCTBHHM C )KU3HEHHBIMH ITOTPEOHOCTSIMHU
(1a.) HUTPUPHUIHPYIOIIHE (LleHHOCTH HAYYHOTO MO3HAHHS)

Gaxrepun,
XKeJe300aKTepu,
cepobakrepum,

BOJIOPOJIHBIE OaKTEpHH.
3HavyeHne
XEMOCHHTE3a.
JemoHcTpanuu




IToptpetsr: C. H.
Bunorpanckuii, I'. A.
3aBap3un. Tabnuier u
cxeMbl: «DoTocHHTE3Y,
«XEMOCHHTE3
JlabopatopHnas paboTa
«CpaBHeHHe
MPOLIECCOB
(otocuHTE3a H
XEMOCHHTE3a»

6.4

DHepreTuyecKuit
00MeH —
JAUCCUMUIIALINA

(CR))

AHa’poOHbIE
opranu3msl. Buzsl
6posxenus. IIporyKThl
OpoKEeHUS U UX
WCIOJIb30BaHUE
YEIIOBEKOM.
AHas>poOHBIE
MHUKPOOPTaHU3MBI KaK
O0OBEKTHI
OMOTEXHOJIOTUH H
BO30yAUTENH
6one3neit. AspoOHbIe
OpTaHU3MBbI. DTaIlbl
SHEPTreTHYECKOrO
oOMeHa.
[ToaroroBuTeNnbHBIN
stan. ['mukonus —
OecKHCIOpOaHOE
pacIericHue
TITFOKO3EI.
Bbuonoruueckoe
OKHCIICHHE, HITH
KJICTOYHOE JbIXaHUE.
Ponbs muroxonapuii B
mporeccax
OMOJIOTUIECKOTO
OKHCJICHHS.
[Muxinyeckue peakLuu.
OKHCUTENbHOE
hochoprmmpoBanue.

PackpsiBaTh copeprkaHue
TEPMHHOBH TTOHSITHHA:
3Tarbl YHEPIEeTUYECKOr 0
oOMeHa —
HOTOTOBUTEIIHHBIN,
OCCKUCIOPOTHBIH
(aHa’poOHBIit),
KHUCIIOPOAHBIN (adpOOHBIN);
TIIMKOJIN3, OpOKeHHE,
OMOJIOTHYECKOE OKHCICHUE
(nerxanwme), nmukia Kpebca,
OKHCITUTEIIFHOC
dbochopunuponanue,
OPOTOHHBIN TPagUCHT,
npotoHHast AT®d-cunrasa
IlepeuuncasiTh 0COOEHHOCTHU
SHEPTeTUYECKOro oOMeHa B
KJICTKE

OnuckIBaTh dTaNbl
SHEPreTuYecKoro ooMeHa
(MOATrOTOBHUTEIbHBIMH,
OECKHUCIOPOIHBIN,
KHUCJIOPOTHBIN) U
CpaBHUBATh UX MEXKIY
coboit

XapakTepu3oBaTh peaKkiuu1
TJIIUKOJIN3a, 0pOKCHUS,
KJIETOYHOTO JIBIXaHUSI.
YcraHaBiauBaTh
B3aUMOCBSI3b MCKIY
TJIUKOJIU30M, KJICTOYHBIM

resh.edu.ru
http://school-
collection.ed
u.ru/

T'oTOBHOCTB M CLIOCOOHOCTH K HEIIPEPHIBHOMY
00pa30BaHUIO U CaMOOOpa30BaHUIO, K AKTUBHOMY
MMOJTYYEHHUIO HOBBIX 3HAHUM O OMOJIOTUH B
COOTBETCTBHH C )KU3HEHHBIMH IMOTPEOHOCTIIMH
(LleHHOCTH HAYYHOTO MO3HAHMS)




OHeprusi MeMOpaHHOTO
rpajIneHTa MIPOTOHOB.
Cunte3 ATO: padora
npotoHHoil AT®-
CHHTA3bI.
IIpeumymecTna
a’po0OHOTO MyTH
oOMeHa BEIIeCTB Iepet
aHadPOOHBIM.
DddexkTuBHOCTH
9HEPreTUIeCcKOro
oOMeHa.
JemoHcTpanuu
IToptpetsr: B. A.
OHrenprapar, I1.
Muruem. TaOmume! 1
CXEMBI:
«OHEpPreTUUECKUi
obmen». JlabopaTtopHas
pabora «CpaBHeHHE
MPOIIECCOB OPOKEHUS U
JIbIXaHHSD)

JBIXaHUEM U CUHTE30M
mottekyst AT® CocTaBisiTh
YpaBHEHUSI OCHOBHBIX
3TaIlOB YHEPreTUYECKOro
oOMEHa B KJICTKE
PaccuutsiBaTth
SHEPreTUYECKYIO

3G (HEKTUBHOCTH TIIUKOJIN3a
U OMOJIOTUYECKOTO
OKHCJICHHUSA

HaszpiBaTh ncxoaHbIE
BCII[ECTBA, KOHCYHBIC
OPOAYKTHI U YCIOBHS
IIPOTEKAHUS peaKLUi
SHEPreTHYESCKOro OOMeHa.
CpaBHUBATH
SHEPreTUYECKYIO
3(p(HEeKTUBHOCTH
OCCKHCIOPOTHOTO U
KHUCJIOPOTHOTO TaroB
SHEPreTHYecKoro ooMeHa

Pasznen 7. HacieacreenHast uHpopManus u

peaju3anus ee B KjaeTke (9u4.)

7.1

Peaknun
MaTPUYHOTO
CUHTE3a
(29)

Peakuuu matpuyuHoro
cuHTtesa. [Ipunnun
KOMIIJIEMEHTapHOCTH B
peaKIusIX MAaTPUIHOTO
cuHTe3a. Peannsanus
HaCJIEICTBEHHOU
HHPOPMAITIH.
I'eneTnyeckuii kox, ero
CBOMCTBA.
Tpanckpunmus —
MaTpUYHBIA CUHTE3
PHK. IIpunnunst
TPaHCKPHIIIIUHN:
KOMILJIEMEHTapHOCTb,
AQHTHIIAPAJIIEIBHOCTS,
ACHMMETPUYHOCTb.
Co3speBanue

2

0

0

PackpbiBaTh copeprkanue
TEPMUHOBH MOHSITUM: T'€H,
TeHETUYCCKHU KO,

KOJOH (TpHUILIET), CTOTI-
KOJIOHBI, MaTpulia,
MaTpPUYHBIN CUHTE3,
Tpanckpumusa, PHK-
nojauMepasa, IpoMoTop,
CIUIAMICUHT, UHTPOH, SK30H
XapakTepu3oBaTh peaKIuu
MaTpUYHOTO CHUHTE3A,
CBOICTBA F€HETUYECKOIO
KoJa

OnuceiBaTh dTaIlbl
TPaHCKPHUIIITHNA

1 TPAHCIISIINH,
yCTaHaBIUBAaTh

resh.edu.ru
http://school-
collection.ed
u.ru/

3auHTEPECOBAHHOCTh B TTOJTYYSHUH OMOJIOTHUECKUX
3HAHWUH B IEJISIX NOBBIIICHUS OOIIEeH KyJIbTYPHIL,
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, KaK COCTaBHOU
qacTh (PyHKIMOHATIBHON IPaMOTHOCTHU
oOyuarommxcs, GOpMUPYEMON IPH U3yICHUH
ouonoruu (L[eHHOCTH HAyYHOTO MO3HAHUS)




Mmatpuunsix PHK B
9YKapUOTHYECKOU
KJIETKE.
Hexomupyronmue PHK.
HemoncTpanuu
IToptper: H. K.
Kombros. Tabauie! 1
cxeMbl: «brnocuHTe3
OenKka,
«["eneTnueckuii KOI»

B3aUMOCBSI3b MaTPUUYHBIX
peakuuii B KJIETKE;
CXeMaTHUYECKH
U300pakaTh MAaTPUIHBIC
peakiuu TPaHCKPUITIIUU

U TpaHCIsIuu. Pemmath
OMOJIOTHYECKHE 3a1a4Yd HaA
omnpejieiceHue
IIOCJIEIOBATEILHOCTH
"Hykiaeotuaos JHK u
MPHK, npumensia 3Hanus o
peaknusax MaTpUIHOTO
CHHTE3a, TEHETHYECKOM
KOJe, MPUHIIUIIE
KOMIUJIEMEHTApHOCTH.

7.2

Cunres Oejka
(29)

Tpancnsauus u eé
3TaIbl. YJacTHe
tpancnoptHeix PHK B
OnocHHTE3€e O€elKa.
YcnoBus OHocHHTE3a
6enka. KogupoBanue
aMUHOKHCIOT. Ponb
pubocom B GHOCHHTE3€
6enka. /lemoHCTpanmu
TabnuIBl U CXEMBI:
«buocunres 6enka,
«[eneTnuecKkuii KOI»

PackpsiBaTh conepskanue
TEPMHUHOB U MOHSTHIA:
TpaHCHSINSA, aHTUKOJIOH,
TPHK, amuroanuia-tPHK-
cuHTeTasa (Kojaza),
noyupudocoma (mojgmcoma)
XapakTepu3oBaTh CBOWCTBaA
TEHEeTHYECKOTO Koaa
OnuceIBaTh dTalbl
TPaHCISAIAU U
CXeMaTHYEeCKH U300paxkaTh
MaTpUYHbIE PEaKIINHU
TPaHCISIITUHA

Pematp OuoyoruuecKue
3aJa4yd  Ha ONpeAcIICHHEC
AQHTUKOJ/IOHOB TPHK,
HOCIeI0BATESIILHOCTH
aMUHOKHUCJIOT

B MOJIEKYJIe OeliKa,
OPpUMEHSISTI 3HAHUSI O
peaKkuusIx MaTpU4IHOTO
CUHTE3a,

T€HEeTHYECKOM KOJIe,
OPHUHITATIC
KOMILIEMEHTAapPHOCTH.

DJIEKTPOHHOE
MIPWIIOKECHUE.
YMK
«buonorus
10-11
KJIaCChI»

3aMHTEepECOBAaHHOCTh B MOJTYYE€HUN OMOJIOTHYECKUX
3HAHUU B IEJISIX NOBBILICHUS 00IIeH KyIbTypHI,
€CTECTBEHHO-HAay4YHOU I'PAMOTHOCTH, KaK COCTABHOU
JacTH QYHKIHMOHAIBHOW IPaMOTHOCTH
oOyuaromuxcs, GOpMHUPYEMOH NPU U3yYCHUU
6uonoruu (LIeHHOCTH HAYYHOTO MO3HAHHS)




7.3 | Mexanusmbl CoBpeMeHHbIE PackpsiBaTh comepkanue DnekTpoHHOE | 3aHHTEPECOBAHHOCTH B MOJYYCHUH OHOJIOTHYCCKUX
SKCIpeccnu IIPEACTaBICHUS O TCPMHUHOB IPUIOXKEHUE. | 3HAHUU B HEJISX MMOBBIMICHUS OOMIEH KYIbTYPHI,
[CHOB CTPOEHHH TEHOB. 1 TMOHATHH: OTIEpaTop, YMK €CTECTBEHHO-HAYYHOM rpaMOTHOCTH, KaK COCTABHOM
(29) OpraHu3anys reHoMa y OICPOH, CTPYKTYPHBIC «Buonorus yacTH GyHKIIMOHATLHON IPaMOTHOCTH

MPOKAPHOT M DYKAPHUOT. ['CHBL, TIPOMOTOP, 10-11 oOyuaromuxcs, GOpMHUPYEMOH NPU U3yUESHUU
Perynsiuus akTUBHOCTH perpeccop. KJIACCBDY ononoruu (L[eHHOCTH HAy4YHOIO MO3HAHKS)

OnuceIBaTh CTPYKTYPY
T'€HOB Y IPOKAPHOT. :

reHoMa MPOKapHoT;
T'unotesa onepona (. XapakTepu3oBaTh paboTy
Kako0, JK. Mano).

HHIYIHOCIHHOIO U
MouexynipHbie pernpeccubeabHOro
MCXaHH3MBI orepoHa. Beinensats
IKCIPECCHH TCHOB Y CTPYKTYPHYIO H
dykapuot. Posib pEryasaTOpHBIE YACTH I'E€Ha
XpOMAaTHHA B 3YKAapHOT
perysiun paboTsl CpaBHHBATH MPOIECCHI
reHos. Perynsuus SKCIIPECCUU I'€HOB Yy
OOMECHHBIX IIPOLIECCOB B MMPOKapHUOT U 3YKapHOT.
kieTke. Knertounsri XapaKTepu3oBaTh 'HIOTE3Y
TOMEOCTa3. onepoHa(®d >Kaxkoob, XK
JemoHcTpanuu Mamo)
TabnuIbl U CXEMBIL: OnuceIBaTh MEXaHU3M
«buocuntes Gemkay, MOJIIEPIKAHUS KIICTOYHOTO
«l"eHeTHUeCKH KOI roMeocTasa.

7.4 | OcHOBHI Bupycsi — PackpeiBath conepxkanue resh.edu.ru 3anHTEepEeCOBAaHHOCTh B MOJYYSHUH OHOIOTHYECKUX
BUPYCOJIOTHH. HEKJIETOUHbIE (hOPMBI TEpMHUHOB http://school- | 3HaHuUii B LeasaX NOBBIISHUS OOIISH KYyJIbTYPHI,
WndopmMannorna | XU3HYU M OOJIHUTATHEIE 1 MOHATHH: BUPYC, BUPUOH, | collection.ed | ecTecTBEeHHO-HAYYHON IPAMOTHOCTH, KaK COCTABHOU
s 6uosorus (3 u) | mapasutel. CTpoeHHe cepancBuHA, Kalcuu, u.ru/ 4acTH (QyHKIHOHAIBHONW rPAMOTHOCTH

MPOCTBIX U CIIOKHBIX
BUPYCOB,
PETPOBHPYCOB,
6akTeprogaros.
JKW3HEHHBIN 1THKIT
JHK-conepxammx
Bupycos, PHK-
COJIEPIKAIIIX BUPYCOB,
6axTeprodaros.
Ob6parnas
TPaHCKPHITLIHS,
peBepTasa, UHTerpasa.
Bupychsie

oOpaTHas TpaHCKPUNIUSI,
peTpoBUpYCHI,
6akTepuogar, BUpyc
UMMYyHOAehHUIIHTA
genoBeka (BUY),
IIPUPOJHO-0OYaroBbIC
HHQPEKITHH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U
OakTeprnodaru xKax
BHYTPHUKJIETOYHBIX
napasuToOB NPOKAPHUOT U
sykapuoT. M3narars
THITOTE3bI DBOJIIOIUOHHOTO

oOyuarommxcs, GOpMUPYEMON PH U3yICHUH
ouonoruu (L[eHHOCTH HAYYHOTO MO3HAHUS)




3a00JIeBaHMs YEIOBEKa,
JKUBOTHBIX, PACTCHHUH.
CIIiJ, COVID-19,
COIMANbHBIC U
MEIUIIMHCKUE
poOIIEMEL.
Buonnadopmarika:
WHTETPaIs U aHaJII3
OOJIBIIIMX MacCCHBOB
(«bigdatay)
CTPYKTYPHBIX
OHOJIOTMYECKUX
JTAHHBIX.
Hanotexnonoruu B
OMOJIOTHUHN B MEIHUIIHHE.
IIporpammupyemsie
(hyHKIHMH OENKOB.
CrocoObI TOCTaBKH
JICKapCTB.
JemoncTtpanuu
[Moptper: 1. U.
HBaHoBCKMiA.
TabmuIBl U CXEMBI:
«['eHeTHUECKHUN KO,
«Bupycs,
«bakrepuodaru».
IIpakTryeckas padora
«Co3nanne MoIeTH
BHpYyCa»

OPOUCXOKICHUSI BUPYCOB
OnuceIBaTh MEXaHU3M
B3aUMOJICHCTBUSL BHUpYyca
U KJICTKU, HH(PCKITMOHHBINA
BUPYCHBIHU IIpOLIECC
XapaKkTepu3oBaThb
MEXaHHU3Mbl BEPTHKAIBHOMN
U TOPU30HTAJIBHOU
neperadu BUPYCOB;
3a00JICBaHUS JKUBOTHBIX

U pacTCHHM, BhI3bIBACMBIC
Bupycamu. Ha3zsiBaTh
BHUpPYCHBIC 3a00JICBaHUS,
BCTpEUAIOIINecs y
YeJIoBeKa: TPHIIII,
KJICIIEeBOH YHIIePannT,
renatut,COVID-19,
CIIN /1

ColbaromaTh mpaBuiIa
NOBEAECHHUS B OKpYy Karolieh
OPHUPOTHOIH cpelie, Mep
OpodUITaKTUKHA
pacopocTpaHeHHs
BHUPYCHBIX 3a00JeBaHUil (B
ToM uucie BUYU-undexmmnn)

Pazgen 8. JKuzHeHHBIH MUK KJIeTKH(64.))

8.1

KusHeHHbIN
IIAKJI KIETKHA

(1 a)

Knerounsrii nuki, ero
TICPUOJIBI M PETYIISIIHSL.
Wnrepdaza u muros.
OcobOeHHOCTH
MPOLIECCOB,
MPOTEKAONIUX B
uHTEepdase.
IToaroroBka KIIeTKH K
JICTICHUIO.
IIpecunrernueckuit

PackpeiBath conepxanue
TEPMHUHOB U IOHSITUM:
KJICTOYHBIHN IIUKII,
uHTepdasza.

IlepeuuncnsaTe nepuoabl
’KU3HEHHOTO ITUKJIa KIETKH
U XapaKTepu30BaTh
MPOTEKAIOMINE B HUX
MPOIECCHI.

resh.edu.ru
http://school-
collection.ed
u.ru/

Pecypcst




(mocTMuTOTHYECKUIN),
CUHTCTUYCCKUH U
MOCTCHHTETHYCCKHIA
(mpemMuTOTHYECKHIA)
TepUoIBI HHTEP(A3HI.
JemoncTpanuu
TaOauIBI U CXEMBI:
«KW3HEHHBIN UK
KIICTKI», «MHTO3»

8.2

MartpuuHblid

cunrte3 JIHK.

XpoMocoMBbI
(29)

MartpuuHslil CUHTE3
JHK — perunkarust.
[IpuHUIUNBI
peruukaruu JJHK:
KOMIIJIEMEHTapHOCTh,
[I0JIyKOHCEPBAaTUBHBII
CHUHTE3,
AHTHUIAPAIIIENBHOCTb.
MexaHu3M peruKaniuy
JHK. XpoMocoMsl.
CrpoeHne XpoMOCoM.
Tenomepsl u
TenoMepasa.
XpOoMOCOMHBIH Habop
KJIETKH — KapUOTHII.
JUmioniHeIN 1
TarIOMIHBIA HaOOpHI
XPOMOCOM.
T'omonoruunsie
xpomocoMsl. [TonoBsie
XPOMOCOMBIL.
JemoHcTpanuu
TaGuuubl 1 cXeMblI:
«KW3HEHHBIN UK
KIeTKm», «CTpoeHue
XPOMOCOMY,
«Permukanus JJHK».
O6opynoBaHue:
CBETOBOM MUKPOCKOIL;
MUKpPOIpenaparsl:
«MuTo3 B KIEeTKax

PackpwiBaTh comeprkaHue
TEPMHHOB U TTOHSITHMN:
peruuKanus
(penyrnuKanus),
KOMIIJIEMECHTAapHOCTD,
aHTHUNAPAJIJICIIBHOCTD,
JAHK-nonumepa3sa,
TeloMepa,
perUTHKannoOHHAasT BUJIKA,
XpOMOcCOMa, XPOMOCOMHBIN
HabOp, HYKJIEOCOMBHI,
CECTPHUHCKHE XPOMATH/IBI,
IeHTpOMepa, KapHUOTHII,
rarmIoOnuaIHbIN

U TUTUIOUIHBIA Habop
XpPOMOCOM, TOMOJOTHYHBIE
XpOMOCOMBI, ITOJIOBBIC
XPOMOCOMBEI.
XapakTepru3zoBaTh CTPOCHHUEC
XPOMOCOM,KapUOTHUIIOB
opraHusmoB. llepeuuciars
TPUHITAITEI PEeTUTUKAITHHT
JIHK u naBaTh um
CoJIeprKaTEIBLHYIO
XapaKTEePUCTHUKY.
OnuceiBaTh MEXaHU3M
perutukanuu JJHK.
CxemaTtndecku n300paxaTh
cTpoeHueMeTada3zHoM
XPOMOCOMBI.

Pasznuuate XpoOMOCOMEI Ha
MUKpOIperaparax u
MHKpodoTorpadusix.

DJIEKTPOHHOE
MIPUIOKEHUE.
YMK
«buonorus
10-11
KJIacChI»

3anHTEPECOBAaHHOCTD B ITOJTYYCHHUH OHMOIOTHYIECKUX
3HAHUH B IEJISIX NOBBIIICHUS OOIIEeH KyJIbTYPHL,
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, KaK COCTaBHOU
qacTh (PYHKIIMOHATIBHON IPaMOTHOCTHU
oOyuarommxcs, GOpMUPYEMOUN IPH U3yUICHUH
ouonoruu (L[eHHOCTH HAy4YHOTO MO3HAHWS)




KOpEIIIKa JTyKay.
JlabopaTopHnas padoTa
«3yueHue XxpoMocom
Ha TOTOBBIX
MHKPOIIpEnaparax»»

8.3 | Henenwue kiieTku | JleneHue KIETKU — PackpeiBath conepxanue OnexkTpoHHOE | 3aMHTEPECOBAHHOCTH B MOJYUYEHHN OMOJIOTHIECKUX
—MHTO3 muto3. CTagum MUTO3a TCPMUHOB MPWIOKEHNE. | 3HAHHUH B IEJISIX HOBBILICHUS O0IIeH KyIbTypHhI,
(29) 1 TIPOMCXOJIAIINE B HUX W HOHATHH. MHUTO3, YMK €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTABHOMN

npouecchl. THIb! npogasa, meradasa, «Buonorus yacTy (GyHKUHOHAIBHONH IPaAMOTHOCTH
murosa. Kapuokunes u anadasa, renodasa, 10-11 oOyuaromuxcs, GopMUpyeMoil IpH U3yUEHUU
LIUMTOKHUHE3. KapHOKHMHE3, HUTOKIHES, KJ1acCh» OHOJIOTHUH (HeHHOCTH HAYYHOTO TIO3HAHWS)
buosnornueckoe BEp el(“;HO ACICHUA,
MET Has TJIACTUHK
3HAUYECHUE MUTO3A. cragpasHas Iiac a,
Oopo3na geneHus.
JemoHcTpanuu
Ilepeuuncnsate
TaOnuubl U CXeMBI:
. IMOCJIETIOBATEILHOCTD
«OKM3HEeHHBIH KT .
cTaauii MUTO3a U
KICTKI», «CTpoeHHe
OITHCHIBATh MPOUCXOISIINE
XEOMOCOM»’ HK Ha HUX HOPOLECCHI.
«Penmaxamusa THK», CpaBHUBAaTh OCOOCHHOCTH
«Muto3). NPOTEKAHUS MUTO3a B
Obopynosanue: PacTUTENBHBIX U
CBETOBOM MUKPOCKOTL, JKUBOTHBIX KJIETKaX.
MHUKpOTIpEIapaThl: OOBsICHATH OMOJIOTHUECKUHN
«MHuTO3 B KJIeTKax cMbIci MuTO3a. Paznuuare
KOpPCIIKa JTyKa». CTaguu MUTO3a Ha
JlabopaTopHast paboTa MHUKpoOIIpernaparax u
«Habmonerne Muros3a MUKpodoToTrpadusax
B KJIETKaX KOHYHKA
KOpelIKa JyKa (Ha
TOTOBBIX
MHKpOoIIpenaparax)»

8.4 | Perymsmus Perymsiuus PackpeiBaTh coniepkaHue
JKU3HEHHOT'O MUTOTHUYECKOTO IIUKIIa TEPMHUHOB
IIMKJIa KJIETOK KJIETKH. 1 ITIOHATHUH:. AIIOIITO3,

(149) [Iporpammupyemas nponudeparusi,
KJIeTOYHas THOeIb — inqo(’pep CHHUHUPOBKA
anonTo3. Kierounoe apaKkTepusoBaTh

peryJsiuio

STIPO, XPOMOCOMBI,
(hyHKIMOHATIBHAS
reHoMHKa. MexaHu3Mbl

MHUTOTHYECKOTO IIUKJIA
KJIETKH
OOBICHATH OMOJIOTUYECKHIA




nposnudeparuy,
mudhepeHInpoBKH,
CTapeHHst U rHoeu
kietok. «udposas
KIIETKa» —
omonmHpOopMaTHIECKUE
MOJIETH
(hYHKIMOHUPOBAHUS
KiIeTKu. JleMoHcTpan
TaOnuubl U CXeMBI:
«Ku3HeHHBIN UK
KJIeTK», «CTpoeHue
XPOMOCOM»,
«Permukanus JTHK»,
«Muroz»

CMBICIT
3alporpaMMHUPOBAHHOU
KJIETOYHOM rudenm —
aromnTo3a. Y crTaHaBJIUBATh
B3aUMOCBSI3b MEXKIY
TOMEOCTa30M KJIETOK U UX
rubesnio.

Paznen 9. Ctpoenue u

¢pynkuuu oprannzmMon(174.)

9.1

OpraHusM Kax
eMHOELIETI0e

(19)

buonornueckoe 1
pasHooOpasue
OpraHU3MOB.
O/IHOKJICTOYHEBIE,
KOJIOHHAJIbHEIE,
MHOTOKJIETOYHBIE
OpTaHU3MBL.
OcobennocTu
CTPOCHUS 1
JKM3HENESATEIbHOCTH
OJTHOKJIETOYHBIX
opranusmoB. bakrepuu,
apxeu, OJJHOKJIETOUHBIE
TpUOBI, OTHOKJICTOYHBIE
BOZOPOCTH, TPYTHE
MPOTHUCTBHIL.
Kosonnanbabie
OpraHU3MBI.
Bzaumocss3b yacreit
MHOTOKJIETOYHOT'O
opranuzma. Tkanu,
OpTaHbl U CHCTEMBI
opraHos. Opraan3m

0

PackpbiBaTh coneprkaHue
TEPMHHOB U MTOHATHIA:
OpraHusM, OpraH,
OpraHesIbl, CUCTEMA
OpraHoB, amnmnapar,
pyHKIMOHABHAS
CHUCTEMA, TOMEOCTA3.
Ilepeuncnsaite CTpyKTypHO-
(pyHKIIMOHAIBHBIC YACTH
OJHOKJIETOYHBIX,
KOJIOHUAJIbHBIX,
MHOT'OKJIETOYHBIX

1 MHOTOTKaHEBBIX
OPraHU3MOB.
XapakTepHu3zoBaThb
0COOEHHOCTH CTPOCHUS U
JKU3HEAEsITEIbHOCTU
OJTHOKJIETOYHBIX
OpPraHU3MOB,
KOJIOHHUAJIbHBIX,
MHOTOKJIETOUYHBIX U
MHOTIOTKaHEBbIX
OpraHu3MOB
CpaBHUBATh MEXJIy cOO0M

DIEeKTPOHHOE
MIPUIIOKEHUE.
YMK
«buonorus
10-11
KJIACCHI»




KaK eIMHOE 1IeJI0e.
T'omeocras.
JemoHcTpanuu
TaGauIBI M CXEMBI:
«OTHOKIIETOYHBIC
BOJIOPOCIIH,
«MHOTOKJIETOUHBIE
BOJIOPOCIIH,
«bakrepun»,
«IIpocreiimuey,
«Oprasbl IBETKOBBIX
pacTtenuii», «CucteMsl
OpraHOB ITO3BOHOYHBIX
SKUBOTHBIXY,
«BHyTpeHHee cTpoeHne
HACEKOMBIX».
ObopynoBanue:
CBETOBOW MUKPOCKOIT;
MHUKpOTIpenapaTsl
OJTHOKIICTOYHBIX
OpPTraHU3MOB; KHUBBIE
9K3EMIUIPHI
KOMHAaTHBIX PaCTCHMUI;
repbapuu pacTeHHi
Pa3HBIX OTIEIIOB;
BJIJKHBIE TIpETapaThl
JKUBOTHBIX

OJHOKJICTOYHBIC,
KOJIOHHUAJIBHBIC,
MHOTOKJICTOYHBIC U

MHOTOTKaHEBBIE OPTaHU3MbI

9.2

Txanu pacTeHui

(1)

Txkanu pacrenuil. Tumsl
PacTUTENILHBIX TKaHEH:
obpazoBarenbHas,
HNOKpOBHa,
MpOBOSAILAS,
OCHOBHaA,
MeXaHU4YecKasl.
Ocobennoct
CTpOeHUs, QYHKITHHA U
pacroyioKeHus TKaHeH
B OpraHax pacTe€HUuM.
JemoHcTpanuu
TaGuuubl U cXeMbI:

PackpwiBaTh copaeprxkaHUE
TEPMHUHOB U INOHATUN:
TKaHb, IMHJICPMHUC, TPOO-
Ka, KOpKa, J1yo0,
JApEeBECHUHA, IPEBECHBIC
BOJIOKHA, JTyOsTHBIC
BOJIOKHA, COCY/JIBI,
KaMEHUCTHIC KIISTKH.
XapakTepu3oBaTh TUMbI
pPacTHUTENBHBIX TKAHCH:
oOpazoBareiibHasl,
MOKpPOBHAsI, IIPOBOISAIIAS,
OCHOBHaAsI, MCXaHHYECKas;
MePEYNCIITh OCOOCHHOCTHU

resh.edu.ru
http://school-
collection.ed
u.ru/

3aMHTEepECOBAaHHOCTh B MOJYYE€HUN OMOJIOTHUECKUX
3HAaHUU B IEJISIX OBBIIIEHUS 00IIeH KyIbTypHI,
€CTECTBEHHO-HAyYHOH I'paMOTHOCTH, KaK COCTaBHOM
JacTu QYHKIHOHAIBHONW I'PaMOTHOCTH
oOydarommuxcsi, GOpMHUPYEMOH NPU U3yUESHUHU
6uonornu (LeHHOCTH HAYYHOTO TMO3HAHWS)




«Txanu pactenuii»,
«OpraHsl IIBETKOBBIX
pactenuit», «KopHeBbie
cucteMs», «CTpoeHue
cTebms», «CTpoeHue
JIMCTOBOH IIIACTHHKID.
O6opynoBaHue: )KUBEIC
9K3EMILIPHI
KOMHATHBIX PACTECHUH;
CBETOBOW MUKPOCKOITL;
MUKpOIpenapaTsl
TKaHeil. JlaboparopHas
pabora «M3yuenne
TKaHEH pacTeHUIN»

UX CTPOCHUS U
BBITIOJTHSIEMBIC (DYHKITHUH.

9.3

TkaHu
JKUBOTHBIX U
genmoBeka (1 4)

TxaHU )KUBOTHBIX U
4yenoBeka. THuIbl
JKUBOTHBIX TKAHCH:
SMUTETHATbHAS,
COCIMHUTEIIbHAS,
MBIIIICYHAs], HEpPBHASI.
OcobOeHHOCTH
cTpoeHusi, QyHKUUIT 1
pacroyoKeHus TKaHel
B OpraHax >KHBOTHBIX U
YeloBeKa.
JemoHcTpanuu
TabmuIBl U CXEMBI:
«TKaHM KUBOTHBIXY,
«CxeneT yenoBekay,
«[lumeBaputenpHas
cHUcTEeMay,
«KposenocHas
CUCTEMAY,
«JlprxaTenpHast
cucremay, «HepBHas
cucteMay, «Koxay,
«MpIegHasi CucTeMa.
O6opynoBaHue:
CBETOBOI MUKPOCKOIT;
MUKpOIpenapaTsl

PackpsiBaTh coneprxkaHue
TEPMHUHOB

¥ HOHSITUM: STIUTECIIHM,
CEKpET, MbILLIEYHbIE
BOJIOKHA, HEUPOH,
HEeUpoTIus.
XapakTepu3oBaTh TKaHU
>KUBOTHBIX

U 4YeJIOBEKa:
AMUTEINaIbHas,
COeMHUTEIbHAs,
MBIIIICYHAasi, HEpBHAs;
MEePEUYUCIITh OCOOCHHOCTH
WX CTPOCHUS

U BBITIOJIHsIEMbIE QYyHKIIUHA

resh.edu.ru
http://school-
collection.ed
u.ru/

T'oOTOBHOCTB M CLIOCOOHOCTH K HEIIPEPHIBHOMY
00pa30BaHUIO U CaMOOOpa30BaHUIO, K AKTUBHOMY
HOJIYYSHHUIO HOBBIX 3HAaHUH MO OMOJOTHH B
COOTBETCTBHUH C XKU3HECHHBIMH MOTPEOHOCTIMH
(LleHHOCTH HAYYHOTO MO3HAHMSI)




TKaHeil. JlaboparopHas
pabora «3yuenne
TKaHeH YKUBOTHBIX)

9.4

Oprassl.
CucreMsbl
OpraHoB

(19)

Oprassl.
BereratuBHeie 1
TeHEepPaTUBHBIC OPTaHBI
pactenmii. Oprassl u
CUCTEMBI OPTaHOB
JKUBOTHBIX U YEJIOBEKa.
OYHKIIUN OPTaHOB H
CHCTEM OPraHOB.
JemoHcTpanuu
TaOauIbl U CXEMBI:
«Oprasbl IBETKOBBIX
pactenmuit», «KopHeBbie
cucteMsl», «CTpoeHHEe
cTebms», «CTpoeHue
JIMCTOBOH TIACTHHKI,
«CxereT 4ernoBexay,
«[lumeBapuTenpHas
CUCTEMaY,
«Kposenocnas
CUCTEMaY,
«JlpIxaTenpHast
CUCTEMaY,
«Bp1aennTensHas
cucremay, «HepBHas
CUCTEMaY,
«OHAOKpUHHAS
cUCTEMay.
O0opynoBaHHE: KUBEIC
SK3EMIUIAPBI
KOMHAaTHBIX pPaCTEHMI;
repbapuu pacTeHUN
Pa3HBIX OTIEIIOB;
CKeJIETHl TO3BOHOYHBIX;
KOJIJICKIHH
0eCII03BOHOYHBIX
JKUBOTHBIX; BJIQXKHBIE
MpenapaTsl )KUBOTHBIX,

PackpsiBaTh conepikaHue
TSPMHHOBU MOHSITHHA:
opraH, KOpeHb, mober,
[BETOK, IO, CEMSI,
MOJIOBBIE JKEJIC3hI,
MOJIOBBIC TIPOTOKH,
KOITYJISITUBHBIC OPTaHbI,
CHUCTEMBbI OPraHoOB.
XapakTepru3oBaTh
BEreTaTHBHBIC

U TCHCPATHUBHBIC OpraHbl
pacTteHuii, coMmaTU4YEeCKue
U PEerysiTOpHbIC OPTaHbI
JKUBOTHBIX; IEPCUUCIIATH
OCOOEHHOCTH HX CTPOCHHUSA

" BBIIIOJIHACMBIC (I)yHKLII/II/I

YcranaBnuBaTh
B3aHMOCBSI3HU MEXKIY
CTPOCHHEM OpPraHOB M UX
¢pysxusamu. Paznuyars
BU/JIbl TKAHEW, OpraHbl

W CUCTEMBI OPraHOB, B TOM
4qHCIIe YeJIOBeKa, Ha
MUKpoOIIperaparax,
BJIQKHBIX IIpenaparax,
repOapusixu
Mukpodororpadusx,
TabIUIax, MOIEIISIX U
MYJIsDKax.

resh.edu.ru
http://school-
collection.ed
u.ru/

3anHTEPECOBAHHOCTD B NOJIYYEHHN OHMOJIOTHUYECKHUX
3HAHWUH B IIEJISIX NOBBIIICHUS OOIIEeH KyJIbTYPHIL,
€CTECTBEHHO-HAay4YHOU I'PaMOTHOCTH, KaK COCTaBHOU
JacTu QyHKIHMOHAIBHOW IPaMOTHOCTH
oOyuarommxcs, GOpMHUPYEMON IPH U3yIECHUH
6uostoruu (LleHHOCTH HAayYHOTO MO3HAHMSA)




CKEJIeT YeIOBEKA.
JlabopaTopHnas padoTa
«I3yueHune opraHoB

[IBETKOBOTO PACTCHHUS»

9.5 | Onopa Tena Omnopa Tena PackpeiBaTh conep:xanue resh.edu.ru 3anHTEPECOBAHHOCTD B TTOJTYUYSCHHUH OMOIOTHYECKUX
opranusmoB (1 4) | opranusmos. Kapkac TCPMHUHOB http://school- | 3HaHuUi B HeasaX NOBBILICHUS OOIISH KyJIbTYpPHI,
pactenuii. CKeneTs M TTOHATHM: OIIOPHbIC collection.ed | ecrecTBeHHO-HAYYHOM I'PAMOTHOCTH, KaK COCTABHOM
OJTHOKJIETOYHBIX U CHCTEMBI, 000TOUKH u.ru/ yacTu QyHKIUOHAIBHON IPAMOTHOCTH
MHOTOKJIETOYHBIX KJICTKH, (1)1/16p14nn111, o0y4Jaromuxcs, POpMUPYEMO TIPH U3YyISHUH
KUBOTHBIX. HapykHbIi KapKkac, Hapy>KHBII CKCJICT 6uonoruu (LleHHOCTH HAyYHOTO TO3HAHMS)
U BHYTPEHHUH CKEJIeT. (XMTMHOBBIi 110- P OB),
Crpoerue 1 THI: THPOCTATHYECKHE
COCIMHEHUS KOCTEH. CKCIICT, BHYTPCHHIH
S CKeJeT, KOCTH (JUTHHHBIC,
TaG ) KOPOTKHE, MJIOCKHE),
abJIHIIBI M CXCMBL- COCIMHECHHS KOCTCH,
«CtpoeHue crebisny, HOTIOABHIKHBIC (IIBbI)
«CTpoeHue TuCTOBOM TOJTYTIOABHIKHBIE, ’
IWIACTUHKMY, «CKeeT MOMBHKHBIE (CYCTaBb),
HCIIOBCKA». OT/EJIbI CKEeJIeTa
Obopynosanue: [MO3BOHOYHBIX KUBOTHBIX
CKEJIETHI MO3BOHOYHBIX; yeperl, 0CEBOil CKeJeT
BJIQKHBIC TPEIapaThl (MO3BOHOYHHUK, TPy AHAS
JKUBOTHBIX; CKEJIET KJIeTKa, XOp/a), mosica
YE€JI0BEKA; PAKOBHUHEI KOHEYHOCTEI, CBOOOIHEBIE
MOJITIOCKOB; koHeyHOoCcTH ONHUCHIBATH
KOJUTEKI[HH HACEKOMBIX, Hapy>XHBIM ¥ BHYTPEHHUMN
UTITOKOXKHX CKeJIEThI )KUBOTHBIX,
CTPOCHUE U THUITHI
COCIMHEHHUST KOCTEH
YcranaBauBaTh
B3aHUMOCBSI3U MEXKLY
CTPOEHHUEM OTIOPHBIX
cuCcTeM U UX QYHKIIUSIMH B
opraHusme
CpaBHHBATh CTPOCHHE
ONOPHBIX CUCTEM PACTEHUM
Y JKMBOTHBIX
9.6 | Hpmwxenue JBmkeHue PackpoiBath copeprxanue resh.edu.ru 3aMHTEpECOBaHHOCTh B MOJYYeHUH OMOJIOTHYECKHUX
oprauuszmoB (1 4) | opranusMoB. TEPMUHOB M IMOHATHH: http://school- | 3ranM B 11e1X MOBBIMICHUS OOIIEH KyJIbTYpHI,
JBIKEHHIE JABYOKECHHE, NBUTATCIBHBIC | co|lection.ed | ecTecTBEHHO-HAay4YHOI I'PaMOTHOCTHU, KAK COCTaBHOM
OpraHeJuIbl, JIBUKCHUE o
OJTHOKJICTOYHBIX u.ru/ yacTh QYHKIIMOHAJIBbHOH IrPaMOTHOCTHU




OpPTraHU3MOB:
amébougHoE,
KT'YTHKOBOE,
pecHuuHOE. [IBuxeHue
MHOTOKJICTOYHBIX
PacTEeHMI: TPONU3MBI U
HacTuu. [IBrKeHNe
MHOTOKJICTOYHBIX
JKUBOTHBIX U YEJOBEKA!
MBIIIICYHAasA CUCTEMA.
Pedexc. CkenerHbie
MBIIIIBI U UX paboTa.
JemoHcTpanuu
TaOauIbI U CXEMBI:
«OTHOKIIETOYHBIC
BOJIOPOCIII,
«IIpocreiimuey,
«CTpoeHUE MBIIIIBD,
«MpImeyHas CHCTEMay

npocreimux (améoounaHoe,
JKTYTHUKOBOE, PECHHYHOE),
JABUYKEHUE paCTEHUM
(TponU3MBbl, HACTUH),
MBIIICYHBIE CUCTEMBI
(cokpaTHTeIbHBIC
BOJIOKOHIIA, KOYKHO-
MYCKYJIbHBIH MEIIOK,
CKeJeTHasI MyCKyJiaTypa),
CKEJIETHAasl MBIIIIA
(MBIIIEYHOE BOJIOKHO,
MuOpUOpUILIA), BHICIINE
JIBUTATEIbHbBIEC LICHTPHI,
padoTa MBI
(aBurarenbpHasl,
COMAaTHYECKasT), MBIIIIEYHOE
YTOMJICHHE.
XapaKTepu3oBaTh BUIBI
JIBMOKEHUST OJTHOKJIETOYHBIX
W MHOTOKJIETOYHBIX
OpraHu3MOB

OnuceIBaTh CKEJICTHBIC
MBIIIIBI 1 UXpadoTy
YcranaBinuBaTh
B3aHMOCBSI3b MEX/1Y
CTPOSHHEM OTIOPHBIX
CHCTEM W JIBHIKCHUSIMU
OpraHu3MOB

oOyuaromwuxcs, GOpMHUPYEMOH NPU U3yUESHUHU
6uosioruu (LleHHOCTH HAYYHOTO MO3HAHMS)

9.7

[Iuranue
opranu3MoB (2 4)

IInTanue opraHu3MoB.
Iornomenue Boxel,
YIJIEKHUCIIOTO ra3a u
MUHEPAJIbHBIX BEIIECTB
pacrenusmu. [lutanue
KUBOTHBIX.
BryTrpunonoctsoe u
BHYTPUKIIETOUHOE
[UIIEBAPEHUE.
IMuTanue N03BOHOYHBIX
JKUBOTHBIX. OTIEINBI
[UIIEBAPUTENIBHOIO
TpaKTa.
IInmeBapurenbHble
HKEJIE3bl.

PackpwiBaTh cogeprkaHue
TEPMHHOBH MOHSITUH:
nNUTaHue, MUIeBapeHue,
THIIEBAPUTCITBHEIC
BaKyOJIH, KAIIICYHAs
MOJIOCTh,
OHUIeBapuTeIbHas TpyOKa,
MUILIEBAPUTEIbHBIN TPAKT,
MHUNIEBAPUTEITbHBIC
JKeJIe3bl,
MUILIEBAPUTEIbHBIE COKH
XapakTtepu3oBaTh NUTAHUE
)KUBOTHBIX;
BHYTPHUIOJOCTHOE U
BHYTPHUKJIIETOUYHOE




[TumeBapurensHas
cucTeMa uesioBeKa.
JemoHcTpanuu
TaGauIBI M CXEMBI:
«KHIIeaHoI0I0CTHRIC
, «[IumeBapurenbHas
cucteMay, «Cxema
MIUTaHUs PACTEHUI.
O6opynoBaHue: )KUBEIC
SK3EMILIAPEI
KOMHATHBIX PaCTCHMUI;
obopymoBaHue A
JIEMOHCTpaluu
IIOYBCHHOI'O "
BO3AYIIHOTO MTUTAHUS
pacTeHuit,
pacIierieHus
Kpaxmaiia i OeITKOB IO/
neiictBueM (pepMeHTOB

MUIIeBapeHue
Paznuuate Ha
n300pakeHMIX (CXeMax,
Tabaunax, MyJsiKax)
OT/ENbI
NUIIEBAPUTEIILHOTO TPaKTa
W THIIEBAPUTEIbHYIO
CHCTEMY YeJIOBeKa
YcranaBauBaTh
B3aNMOCBSA3U MECKAY
CTPOCHHEM OpPraHOB
MMUIIEBAPECHUS U UX
(pyHKIIMSIMU B OpraHu3Me.
CpaBHHUBATh CTPOCHHUE
OpraHOB PAacCTEHHH,
oOecreuynBaroInX
KOPHCBOC MMUTAHUC U
(potocuHTE3;
MTUIIEBAPUTEITbHBIX
OpraHesu1 NpoCTeHUIINX U
OpPraHOB ITHIIIEBAPECHHUS
JKMBOTHBIX

9.8

Jlprxanue
OpraHu3MoB (2 1)

JIpIXxaHue opraHu3MoB.
JIpIXxaHue pacTeHUM.
JlpIxaHue KMBOTHBIX.
Jduddysus razos gepes
MOBEPXHOCTb KJIETKHU.
Ko>xHoe npixanue.
JlprxarenbHast
MOBEPXHOCTb.
JKabeproe u nérounoe
JibIxanue. Jprxanue
MTO3BOHOYHBIX
KMBOTHBIX U YEJIOBEKA.
OBOITIOIMOHHOE
YCIIOKHEHNE CTPOCHHS
JIETKUX TTO3BOHOYHBIX
SKUBOTHBIX.
JpIxaTenbHas cuctema
yesoBeka. MexaHnusm
BEHTUJISILIMM JIETKUX Y

PackpbiBaTh coneprkanue
TEPMHUHOB U MOHSTHH:
nerxaaue, nudoys3us,
KO>XHOE€ JIbIXaHUuEe, OPTaHbI
AbIXaHUSs, IbIXaTSIIbHBIC
JIBMDKEHUSI, JbIXaTeJIbHbIN
LEHTP, JETOUYHBbIE O0BEMBI,
J)KU3HEHHasi EMKOCTh
JETKUX

XapakTepu3oBaTh JbIXaHUE
pacTeHuM; JIbIXaHUue
JKMBOTHBIX M YeJIOBEKa.
OnuChIBATH DBOJOIMHNOHHOE
YCIOXHEHHUECTPOCHHUS
JIErKUX MO3BOHOYHBIX
>KUBOTHBIX.

Paznuuate Ha
n300pakeHUIX (cxemax,
TaOJIHIIaX, MyJIsKax)

resh.edu.ru
http://school-
collection.ed
u.ru/

3anHTEepEeCOBAaHHOCTh B MOJYYSHUH OHOIOTHUYECKUX
3HAHUU B 1IEJISIX NOBBILIEHUs 00IIeH KyIbTypHhI,
€CTECTBEHHO-HAaYy4YHOU I'PAMOTHOCTH, KaK COCTABHOU
JacTu QYHKIHMOHAIBHONW IPaMOTHOCTH
oOydarommuxcsi, GOpMHUPYEMOH IPU U3yUESHUHN
6uosioruu (LleHHOCTH HAayYHOTO MO3HAHMS)




MTHUI] K
MJICKOITUTAFOIIIHNX.
Perynsiuus gpixanus.
Jlp1xarenbHbie 00BEMBL.
HemoncTpanuu
TaOaUIBI M CXEMBI:
«JIpIxaTenpbHas
CHUCTEMay.
ObopynoBanue:
obopynoBaHue A
JIEMOHCTPAIIMH OTIHITOB
0 U3MEPEHUIO
SKM3HEHHOU €MKOCTHU
JIETKUX, MEXaHU3Ma

JBIXaTCIIbHY CHCTECMY
gyeJoBeEKa

OmnuceIBaTh MEXaHU3M
BCHTHJISIIIUM JIETKUX Y
ITUL U MJIEKOIIUTAIOIIUX.
YcranaBiamuBaTh
B3aUMOCBSI3H MKy
CTPOCHHEM OpPraHOB
IBIXaHUA U UX QYyHKIHUSIMHA
B OpraHu3Mme

IbIXaTebHbIX
JIBUKEHUI
9.9 | Tpancnopr TpaHCIOPT BEILECTB y PackpeiBath copepxaHue resh.edu.ru 3aMHTEPECOBAHHOCTh B IIOJy4Y€HUU OMOJIOrHYECKUX
BELICCTBY OpraHU3MOB. TEPMHUHOB http://school- | 3raAM B 11e14X MOBBIIEHUS OOIIEH KyJIbTYpHI,
OpraHu3MOB TpancnopTHbIe 1 IOHATUH: TPaHCIOPT collection.ed | ecTecTBeHHO-Hay4YHOMH IPaMOTHOCTH, KaK COCTaBHOU
(29) CHCTEMbI PaCTEHHUIA. BCILIECTB, TPAHCIOPT ¥ u.ru/ 4acTh QyHKIHOHAIBHON IPAMOTHOCTH

Tpancnopr BemecTs y
JKUBOTHBIX.
KpoBeHocHas cuctema
U €€ OpraHsl.
KpoBeHocHas cuctema
MO3BOHOYHBIX
JKUBOTHBIX U Y€JIOBEKa.
Cepaue, KpOBEHOCHBIE
cocyzpl 1 KpoBb. Kpyru
KpOBOOOpAIIeHHSI.
OBOIIOLIUOHHBIE
YCIIOKHEHHUS CTPOEHUS
KPOBEHOCHOM CHUCTEMBI
MTO3BOHOYHBIX
KUBOTHBIX. PaboTa
cepAla u e€ peryJssnus.
JemoHcTpanuu
TabnuIe! ¥ CXEMBI:
«OpraHsl IIBETKOBBIX
pactenuii», «KopHeBble

pacTeHull, KPOBEHOCHAs
CHUCTEMa’KUBOTHBIX, KPOBb,
mia3smMa, popMeHHBIC
3JIEMEHTHI,
KpoBoOOOpalleHue, Kpyru
KpOBOOOpaIeHus,
cepJieuHbI UK,
numMmdoobpamenue, Tumda,
muMpaTHIeCcKUe COCyabl,
muM@paTUISCKUE Y3IIbI,
BHYTPEHHSISI cpeaa
opraHusma.
XapakTepu3oBaTh
TPAHCIIOPT BEMISCTB

Y pacTeHu# u
0eCrO3BOHOYHBIX
JKUBOTHBIX

OnuchIBaTh KPOBEHOCHYIO
CUCTEMY KHUBOTHBIX U
qeJIoBeKa

Pa3znuuartps Ha

oOydarommuxcsi, GOpMHPYEMOH NTPU U3yUESHUHN
6uosioruu (LIeHHOCTH HAYYHOTO MO3HAHWS)




cucteMsl», «CTpoeHue
crebns», «CtpoeHne
JIUCTOBOH MJIACTUHKI,
«KpoBeHnocHast
CHCTEMa,
«KpoBeHocHble
CHCTEMBI TO3BOHOYHBIX
JKUBOTHBIX).

U300pakeHUsIX (CXxeMax,
TaOJIUIax, MyJIsDKax)
KPOBEHOCHYIO

U TUM(PATHYECKYIO CUCTEMY
gyenoBeKa. Y CcTaHaBIMBaTh
B3aHMMOCBSI3U MEXKIY
CTPOCHUEM OpPTaHOB
KPOBOOOpAIICHUS U UX
(GYHKIMSIMH B OpraHu3Me

9.1 | Boimenenue y Beinenenue y PackpriBath coaeprkanue resh.edu.ru 3anHTEPECOBAHHOCTD B MOJYYSCHHN OHMOJIOTHUYECKHUX
0 OpraHu3 MoB OpraHU3MOB. TEPMUHOBH MOHSITHU: http://school- | 3HaHuUI B eaAX MOBBIIICHUS OOIICH KYJIbTYPHI,
(1 ‘1) Brinenenne y BBIACJICHUC, I'yTTallusl, collection.ed eCTeCTBeHHO—HaquOI‘/’I TpaMOTHOCTH, KaK COCTaBHOM
pactenuil. Bergenenue JIUCTONAM, COKPATUTEIbHBIC | u.ru/ JacTh (pYHKIMOHATBHON IPaMOTHOCTH
Y KUBOTHBIX. BaKyOJIn, U3BUTHIC oOyuarommxcs, GOpMUPYEMOUN IPH U3yUCHUH
CokpaTUTENbHBIE KaHaJIbLBI, 3BC39aThIC ouonoruu (L[eHHOCTH HAYYHOTO MO3HAHUS)
BaKyosH. OpraHsI KJICTKH, BBIJICIIUTCIIbHBIC
BBITCIICHYS. TpyOOUKH, MAJIBITUTUEBBI
DunbTpalys, CeKpenus COCYIBL, II0YKH, .
1 o6paTHoE MOYETOYHUK, MOYCBOMI
BCachIBaHHE KaK ny3bIpb, HePOH, MOYa
MEXaHH3MBI PAGOTHI XapakTepu3oBaTh IIPOIECC
BBIICIICHUSI ¥ PAcTeHUU U
OpTaHOB BBIICTICHUS.
KUBOTHBIX. Paznuuyare Ha
CBsI3b IOJIOCTH TENa C
. nzobpakeHusax  (cxemax,
KPOBEHOCHOU U
. TabnuIax, MYJISDKaX)
BBIJICITATEIIEHOM
BBIJICJIUTEIIbHYIO CHCTEMY
CHUCTEMaMH.
B qeroBeKa
bIACTICHHC Y OnrchIBaTH MEXaHU3M
TTO3BOHOYHBIX YHKIMOHUPOBAHHS
JKUBOTHBIX U Y€JIOBEKa. HedpOHa; mporece
ITouku. Ctpoenue u 06pPa3OBaHMs MOYH.
dynKIHOHHpOBaHHE YcranaBnuBarh
Hedpona. ObpasoBanue B3aUMOCBSI3U MEXIY
MO1H y ICJIOBCKA. CTPOEHUEM OPraHOB
HemoHcTpanuu BBIJICJICHUS U UX
Tabuup! 1 cxembI: (pyHKIUSIMU B OpraHu3Me
«Bp1ienurenpHas
cucTeMa
9.1 | 3ammra y 3amura y OpraHu3MoB. PackpeiBaTh coaep:kanue resh.edu.ru 3aMHTEpECOBaHHOCTh B MOJYYE€HUH OMOJIOTHYECKHUX
1 opranm3MoB(2 1) | 3ammura y TEPMHHOBH MOHSITHM: http://school- | 3ranwMi B 11e1X MOBBIMICHUS O0OIIEH KyJIbTYpHI,
OJTHOKJICTOYHBIX KaricyJsa, 3HIocnopa, collection.ed | ectecTBeHHO-Hay4YHOH I'paMOTHOCTH, KaK COCTaBHOM




opranu3mMoB. Cropsl UCTa, KyTUKYJIA, u.ru/ JacTu GyHKIHOHAIBHONW IPaMOTHOCTH

OaxTepuii M IUCTBI CpeICTBA MMaCCUBHOMN oOyuaromuxcs, GOpMHUPYEMOH NPU U3yUESHUHU

IpocTelIuX. 3amra y 3aIIUTHI, CPEACTBA 6uosioruu (LleHHOCTH HAYYHOTO MO3HAHMS)

MHOTOKJIETOUHBIX XUMHUUYCCKOU 3allHThI,

pactennii. Kytukyna. KOJKHBIC IIOKPOBEI,

CperncTBa MacCHBHOH U HMMYHHUTCT, UMMYHHAas

XUMHUYECKOH 3aIIHTHI. CHCTEMa, AaHTUI'CH,

@UTOHLKMIBL. 3aIUTa y aHTHTEJIO0

MHOTOKJICTOYHBIX g;?lﬂ)EIT(ZFPHSOBaTB BHABL

JKUBOTHBIX. II0KpOBBI 1 Y OHOKIETOUHBIX 1

UX MPOU3BOAHBIC. MHOTOKJIETOYHBIX

3ammura Opranusma ot OPTraHU3MOB

Gonesnett. MMmyHHas OnuckiBaTh CTPOEHUE

CHCTEMa HCIOBCKA. KOKHBIX TTOKPOBOB U UX

Knerounbiii n IPOU3BOTHBIX.

TyMOpaITbHBIH Paznnuate Ha

HMMYHHUTCT. n300pakeHUsIX (cxemax,

Bpoxnénnplii u TaOJIUIIaxX, MyJIsHKax)

HpI/I06peTéHHBII71 OpTraHbBI HMMyHHOI‘/'I

cnenupuIecKuit CHCTEMBI 4eJI0BEeKa.

nmmynurer. Teopust YcraHaBiauBaTh

KJIOHAJIBHOCEIEKTHBHOT B3aMMOCBSI3H MCKIY

o ummynutera (I1. CTPOEHUEM OPraHOB

Opmux, ©.M. beprer, 3aUTHI U UX (PYHKIIUSIMHU

C. Toneraga). B OpraHU3Me

BocnanurensHele

OTBETHI OPTaHM3MOB.

Ponb BpoxnénHOro

UMMYHUTETA B

Pa3BUTHU CHCTEMHBIX

3a00JIeBaHUH.

JemoncTpanuu

TaGauIBI M CXEMBI:

«Koxay,

«IMMmyHUTETY,

«Ctpoenue cTe0s»,

«CTpoeHue TUCTOBOH

TUTACTHHKH.
9. PaznpaxumocTts | Pa3mpaxumMocTs u PackprwiBaTh coneprxkaHue resh.edu.ru 3aMHTEpECOBaHHOCTh B MOJYYeHUH OMOJIOTHYECKHUX
12 | mperynsauus y perynsamnus y TEPMHHOBHU TTOHSITHIA: http://school- | 3HanwMi B 11e1s1X MOBBIICHUSI O001IEH KyJIbTYpHI,




OpPraHU3MOB
(29)

OpPTraHU3MOB.
Pazgpaxumocts y
OJTHOKJICTOYHBIX
OpraHu3MoB. TaKkCHCBHI.
Pazgpaxumocts u
perynauus y pacTeHH.
PocToBrble BeliecTBa u
ux 3HaueHue. HepBHas
cUCTEMa H
peduiekTopHas
perynsauus y
JKUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIBL.
OBOITIOLMOHHOE
YCIIOKHEHUE CTPOCHHUS
HEPBHOW CHUCTEMBI y
JKUBOTHBIX. OTIIEIBI
TOJIOBHOTO MO3Ta
TTO3BOHOYHBIX
JKUBOTHBIX. Peduekc u
peduiekTopHas ayra.
besycnoBHbie u
YCIIOBHBIC pedIeKChI.
I'ymopanbHas
peryJsiuus u
SHJIOKPUHHAS CHUCTEMa
JKUBOTHBIX U YEJIOBEKA.
Kenespl 3HAOKPUHHOM
CUCTEMBI U HX
ropMoHBI. JlelicTBue
TOPMOHOB.
B3aumocBs3b HEpBHOMI
Y SHAOKPUHHOM
CHCTEM.
T'unortanamorunopuzap
Has CHCTEMa.
JemoHcTpanuu
Hoptper: U. 1.
ITaBios. Ta0iuuLpl 1
cxeMsl: «CTpoeHue

pa3pa’kuMOCTh,
perynsnusi, TAKCHUCHI,
pOCTOBBIE BEIIECTBA
(ayKcHuHBI), HEpBHAs
cucrema, pedieKkTopHas
perysms, pediekc,
pedaexTopHas ayra,
nepeaHu MO3T,
OPOMENKYTOUYHBIN MO3T,
CpeIHUI MO3T, MO3KEUOK,
OpPOJI0JIrOBAaTHI MO3T,
BEreTaTHBHAsI HEPBHAs
cucTeMa, TyMopajbHas
perynisnus, TOpMOHBI,
SHIAOKPHUHHAs CUCTEMA,
TUIoTajJaMo-TuIodu3apHas
cucTeMa.
XapaKTepHu3oBaTh
pa3apa’)kuMocThb

Y OJTHOKJIETOYHBIX
OpPraHU3MOB U
pedaEeKTOPHYIO PETYIISIUIO
Yy )KUBOTHBIX. Pa3nnyaTe Ha
N300paXkeHUsIX (cxXemax,
Tabnunax, MyJsiKax)
HEPBHYIO CUCTEMYHU €€
OTHAEJBI; OTACIIBI TOJIOBHOTO
MO3Ta MTO3BOHOYHBIX
J)KUBOTHBIX

OnuceIBaTh T'yMOPAIbHYIO
PeryJsinIoy >KUBOTHBIX.
Paznuuarte Ha
N300paKeHUsIX (CXemax,
Ta0JIUIIaX, MYyJIsSKax)
SHJAOKPUHHYIO CUCTEMY
JKUBOTHBIX U 4eJIOBEKa.
Ha3sbpiBath xeine3nl
SHAOKPUHHOMW CHUCTEMBI
qeJIoBeKa U
BbIpabaThIBa€MbIe UMH
ropmoHsl. OnuckeIBaTh

collection.ed
u.ru/

€CTCCTBCHHO-HAYyYHOU I'PAaMOTHOCTH, KaK COCTaBHOM
9acTh (PYHKIIMOHATIBHON IPaMOTHOCTH
oOyuyarommuxcs, GOpMUPYESMON NPHU U3yUYCHUH
ouosornu (LeHHOCTH HAYYHOTO TO3HAHWS)




ruapey, «CTpoeHue
IUTaHAPUNY,
«BHyTpeHHee cTpoeHue
JIOKJIEBOTO YEPBSI»,
«HeppHas cuctema
pBI0Y», «HepBHas
CUCTEMa JIATYILKHY,
«HeppHas cuctema
MPECMBIKAIOIUXCS,
«HepsHas cucrema
ntuny, «Heperaas
cucremMa
MIIEKOIIUTAIOIIHNX,
«HepsHas cucrema
YENOBEKay,
«OHAOKpUHHAS
cucremay, «Peduexc».
ObopynoBanue:
MO/IEJIU TOJIOBHOTO
MO3Ta pa3IH4YHbIX
JKUBOTHBIX

JeCTBUE TOPMOHOB.
YcTanaBnuBaTh
B3aHUMOCBSI3H MEXIY
CTPOEHUEM OPraHOB
HEPBHOU U DHIOKPUHHOU
cucteM U nx QYHKUHUAMH B
OpraHusMe.
XapaKTepHU30BaThb
SBOJIOIIUOHHOE
YCJIO)KHEHHUE CTPOCHMUSL
HEPBHOU CUCTEMBI y
JKUBOTHBIX.

Pa3n

e 10. PasmHo:xeHne U pa3BuUTHE OPraHu3MoB(84.)

10.

Dopmbl
pa3sMHOXKEHUS
OpPraHU3MOB

(19)

®DopMBI pa3MHOKECHUS
OpTaHU3MOB:
Oecmonoe (BKIOYast
BEreTaTHBHOE) U
nosoBoe. Bunpl
6ecronoro
Pa3MHOKEHHUS:
MTOYKOBAHUE,
CIIOPYJIALIUS,
(parmenranus,
KJIOHUPOBaHHUE.
JemoHcTpanuu
TaGauLBI M CXEMBI:
«BereraTuBHOE
pa3MHoOKeHue», « Turmbl
Gecronoro
Pa3MHOKECHHUSY,
«Pa3mMHOKeHHne

1

PackprwiBaTh conepsxkaHue
TEPMHHOB U TTOHSITHHA:
pa3sMHOKEHUE, MPOCTOE
JICJICHUE, TOYKOBaHUE,
CIIOPYJISIIHS, BETETaTUBHOEC
pa3MHOXCHUE,
dparmenTarmusi,
KIIOHUPOBaHUE, TAaMETHI,
cnepMaTo30uI (CriepmMuii),
SUIIEKJICTKA, 3UTr0Ta,
KoHBIOTanus. [lepeuncisite
0co0eHHOCTH 6ecToJI0To

U MOJIOBOT'O Pa3MHOKCHUS
OpraHU3MOB.
XapakTepu3oBaTth
CYIIHOCTH U (DOPMEI
OecrnoJIoro pa3MHOXKCHUS
OpraHU3MOB;

resh.edu.ru
http://school-
collection.ed
u.ru/

3aMHTEepEeCOBAaHHOCTh B MOJYYeHUN OMOJIOTHUECKHUX
3HAHUU B 1IEJISIX NOBBILIEHUs 00IIel KyIbTypHhI,
€CTECTBEHHO-HAay4YHOU I'PAMOTHOCTH, KaK COCTABHOU
4acTy GyHKIHOHAIBHONW IPaMOTHOCTH
oOyuaromuxcs, GOpMHUPYEMOH NPU U3yUCHUU
6uonioruu (LIeHHOCTH HAYYHOTO MO3HAHHS)




XJIaMHUJIOMOHAIbI,
«Pa3mHoOxeHue
JBIJICHBI,
«Pa3MHOXeHUE TUIPBI»

OMoornYecKoe 3HaYCHHE
OecrnoJIoTo pa3MHOKECHUS
Pasznuuate cnopy kak
cHenuain3upOBaHHYIO
KJIETKY, IPEIHAa3HAYCHHY IO
It 6€eCII0I0oro
Pa3ZMHOYEHHUSI, U CIIOPbI
OakTepHi.

OOBACHATH NIPEUMYIIIECTBA
ITOJIOBOT'O PAa3MHOYKECHHUST HaJl
Oecnioniel. PackpsiBaTh poJib
KJIOHUPOBAHMUS B CEJICKIINHU
W CEJIbCKOM XO3SINCTBE

10.

ITonoBoe
pa3MHOKCHHE.
Meiio3 (2 )

ITonoBsoe
Pa3MHOXKEHUE.
[TonmoBbie KIETKH, WIN
TraMeThl. Meiio3.
Craguun Meio3sa.
IloBenenne xpomMocoM
B Meho3e.
Kpoccunrosep.
Buonornueckuit cMpIC
Melo3a W II0JIOBOTO
npouecca. Meio3 u ero
MECTO B JKHU3HECHHOM
LIUKJIE OpraHU3MOB.
JemoHcTpanuu
Tabmuupl MU CXEMBI:
«Meito3y,
«XpoMOCOMBD»

PackpbiBaTh  conepikaHue
TEPMHUHOB W  IOHSITHMH:
Menos, OVBaJICHTHI,
KPOCCHHIOBED,

UHTEPKUHE3, HE3aBUCHUMOE
pacnpeneneHue,
KPOCCHUHI'OBEP

Paznuuarte Ha
u3o0pakeHUsIX  (CxXeMmax,
Tabaumnax) u
MHUKpoOHpenaparax 3peible
MOJIOBBIE KJIETKH
MJICKOTIUTAIOITHUX

U OpraHbl Pa3sMHOMXKCHUS
BBICIINXPACTEHUN
PackpsiBaTh CYIIHOCTb

Melo3a, XapaKTepU30BaThb
€ro  OTAeNbHBIE  CTaJaWM.
OmnpenensiTe MecTo Meiio3a
B JKM3HEHHBIX ITUKJIax
pa3IUYHBIX OpTaHU3MOB.
OOBICHATh OMOJTOTUICCKUUN
CMBICIT KPOCCHHTOBEDA,
ONHUCHIBATH €r0 MEXaHU3M.
CpaBHUBAThH Meio3 c
MHTO30M; pazanyaTh
OTAENBbHbIE HUX CTaAUU Ha
MUKponpenaparax "

resh.edu.ru
http://school-
collection.ed
u.ru/

3aMHTEPECOBAHHOCTh B IMOJYYECHUH OHOIOTHMYECKUX
3HAHUW B LEJIIX IOBBIICHUS OOIIEH KyIbTypHhl,
€CTECTBEHHO-HAay4YHOU I'PaMOTHOCTH, KaK COCTaBHOU
4acTH dbyHKIIMOHANBEHOM IpaMOTHOCTH
oOyuaromuxcsi, (GopMupyeMoil HOpuU  H3YyYSHUH
6uosiornu (LleHHOCTH HAayYHOTO TO3HAHMS)




n3o0paxkeHusix  (cxemax,
TabIUIIax)
PackpbiBaTh
SBOJIIOIIUOHHOE  3HAYECHUE
I1OJIOBOTO pa3MHOXKCHHUS
OPraHU3MOB
10. | I'ameToreHes. IIpenzapoasiieBoe PackpriBath conepxanue resh.edu.ru 3anHTESPECOBAHHOCTh B MOJYYCHUU OMOTOTHYCCKUX
3 Ob6pazosanue u pasBurue. ['ameTorenes TCPMUHOB http://school- | 3HanwMi B 11e1X MOBBIMIEHUS OOIIEH KyJIbTYpHI,
pasBHUTHE y )KUBOTHBIX. [To10BBIE H IIOHATHH: raMETOr€HE3, collection.ed | ecTecTBEHHO-HAYyYHO! I'PAMOTHOCTH, KaK COCTABHOM
TOJIOBBIX KJIETOK | skenessl. OOpasoBaHue CHepMaToreHes, 0orenes, u.ru/ yacTu PYHKIHOHAIBHOU TPAMOTHOCTH
(1 1) Y Pa3BUTHE I0JIOBBIX CCMCHHUKH, SINIHUKH, oOyyaromuxcs, GopMuUpyeMoil Ipu U3y4yeHUu
KJICTOK. CIICpMATOTOHIH, 6uostoruu (LleHHOCTH HAayYHOTO MO3HAHMSA)
CnepmaroreHes u CHCpMAaTOLHTEL,
oorenes. CTpoecHHUe CHCPMAaTHARI,
HONOBBIX KICTOK. CIIepPMAaTO30UIbl, OOTOHHH,
OOLIUTHI, HOJISIPHBIC TEJbLIA,
Omnog0TBOpEHNE U o
SIMIIEKJIETKA, aKpocoMma.
9MOpHOHAILHOE I
epEeYHUCIIATh CTa NN
Pa3BUTHE KUBOTHBIX. ramerorenesa y
Cnocobet JKHBOTHBIX.
OTIOI0TBOPCHH: OnuceIBaTh MpoIece
HapyxHOE, raMeToreHesa u ero
BHYTPCHHEC. [IEPHO/IbI, CTPOCHHUE
[Maprenorenes. ITOJIOBBIX KJIETOK.
HemoncTpanun Paznuuate ocoOeHHOCTH
Tabmuibl 1 CXeMBI: CIIEpMAaTOre€HE3a U OOreHes3a
«l"ameTorenes, OnuceIBaTh MPOILECCHI
«CTpoeHue SUIeKIeTKH OCEeMEHEHUsI
U CIIEPMATO30UIAY. 1 OIJIOJOTBOPCHUA, PA3HBIC
OGopynoBaHue: BapHaHTHITAPTCHOTCHE3a
CBETOBOM MUKPOCKOIL;
MUKPOTIPEapaThl
SIAIIEKJIETOK U
CIIEPMaTO30MI0B.
JlabopaTopHast paboTa
«/3y4eHne CTpOCHUs
HOJIOBBIX KJICTOK Ha
TOTOBBIX
MHKpOITpenaparax
10. | MupuBunyansHo | MHauBHIyadbHOE PackpsiBaTh conepxanue resh.edu.ru 3anHTEPECOBAHHOCTD B ITOJTYYEHHUH OMOJIOTHYECKUX
4 € Pa3BHUTHUC pa3BUTHE OPraHU3MOB TEPMHHOB U ITOHSTHI: http://school- | 3HanuMii B 11es151X MOBBIISHUs O0O1IEH KYJIbTYPBHI,




OpraHU3MOB —

OHTOIEHE3
(29)

(oHTOTEHER).
OMmOpuonorus — Hayka
0 Pa3BUTHH
OpPTraHU3MOB.
Mopdoorenes — ogna u3
TJIaBHBIX MPOOIIEM
SMOPHOIOTHH.
Konnemus
MOp(OTESHOB M MOJICITH
Mopdoreneza. Ctanuu
3MOpHOreHe3a
JKUBOTHBIX (Ha
pUMepe JIATYIIKH).
Jpobnenue. Tumbt
IpoOIeHNS.
JleTepMHHUPOBAHHOE U
HEeICPMUHUPOBAHHOE
npobnenune. bracryina,
TUTBI OJacTyII.
OcobeHHOCTH
JpobieHus
MJIEKOITUTAIOIINX.
3apoabIlIeBbIe JIUCTKU
(racTpymnarus).
3axyiaziKa OpraHoB "
TKaHel u3
3apOJIBIIIEBHIX
TICTKOB. B3anmHoOe
BIIUSTHUE YacTei
pa3BUBAOIIETOCS
3apoJIsIa
(amOpuoHaIbHAS
WHAYKIHS). 3aKiIaaKa
UIaHa CTPOCHUS
’KHUBOTHOTO KaK
pe3ysbTar
HepapxuuecKux
B3auUMOJeHCTBUI
reHoB. BiusiHue Ha
9MOpHOHAJIbHOE

OILIOJOTBOPEHHE, 3UT0TA,
OiacTomep, aKpOoCOMHas
peaxnusi, mpo-HYyKJIeycC,
MapTeHOTeHE3,
3MOpHUOTreHe3, IpoOJICHUE,
Oyacryiia, MopyJa,
ractpyJnia, HeHlpyna,
OpraHoreHes, KToaepMma,
Me3oAepMa, SHToAepMa,
LeJI0OM, HepBHas TpyOKa,
XopJaa, KUIIedHas TpyOKa.
Onpenensith
SMOpPHUOHATIBHBINA EPHUOJT
pa3sBUTHUA OpraHm3dmMa u
OIIUChIBAaTh OCHOBHBIC
3aKOHOMEPHOCTH
npo0seHuss — obpa3zoBaHUE
OJJHOCJIOMHOIO 3apOoJblliia
— OJacTyabl; 3aBUCUMOCTh
X0J1a IpOoOJICHUs OT
KOJIMYECTBA )KEIITKAB
SIALIEKJICTKE; racTPYJIISLUIO
M OpraHoreHes

OOBSCHATH dTAIIbI
nudepeHIUPOBKHA TKaHEH,
oOpa30BaHUsI OPTraHOB U
CHCTEM OPraHoOB.
XapakTepu3oBaTh
peryJsiuio
SMOPHUOHAJIFHOTO PA3BUTHS;
JeTePMHUHALIHIO

1 SMOPHOHAIBHYIO
WHJTYKIIUIO; TeHETHYECKUN
KOHTPOJIb Pa3BUTHUSI.
OO00CHOBBIBAThH BpeIHOE
BO3JeiicTBUE TaOAYHOTO
JIbIMa ¥ aJIKOTOJIsI Ha X0/
SMOPHUOHAIBLHOTO U
IMOCTAMOPHUOHAIBHOTO
pa3sBUTHUA OpraHMi3mMa

collection.ed
u.ru/

€CTCCTBCHHO-HAYyYHOU I'PAaMOTHOCTH, KaK COCTaBHOM
9acTh (PYHKIIMOHATIBHON IPaMOTHOCTH
oOyuyarommuxcs, GOpMUPYESMON NPHU U3yUYCHUH
ouosornu (LeHHOCTH HAYYHOTO TO3HAHWS)




pa3BUTHE PA3TUYHBIX
(axTopoB
OKPYIKaIOIIeH Cpebl.
HemoncTpanuu
IToptper: X. llIneman.
TaOaUIBI M CXEMBI:
«OCHOBHBIE CTaINH
OHTOT'EHE3aY.
ObopynoBanue:
Mojenb «Luki
pa3BUTHUSA JATYIIKU»

YCJIOBCKAa

10.

Poct u pasBurue
JKUBO HBIX

(19)

Poct u pa3zBurue
JKUBOTHBIX.
[TocTaMOprOHANBHBII
nepuog. IIpsmoe u
HETPSIMOE Pa3BHUTHE.
PaszButne ¢
MeTamopdo3oM y
6€eCrI03BOHOYHBIX U
MO3BOHOYHBIX
JKUBOTHBIX.
buonoruueckoe
3HAa4YeHHE TPSMOTO U
HETpsIMOTO Pa3BHUTHS,
UX PacHpOCTPaHEHHUE B
npupoze. Tunsl pocta
JKUBOTHBIX. DaKTOPBI
pErymsun pocTa
JKUBOTHBIX U YE€JIOBEKA.
Cragnu
MOCTIMOPHOHAIIEHOTO
pa3sBUTHA y KUBOTHBIX
1 yenoseka. [lepuoibt
OHTOI'€HE3a YEJIOBEKA.
CrapeHue 1 CMEPTh KaKk
Omonornueckue
IIPOLIECCHI.
JemoHcTpanuu
TaGuuubl U cXeMbI:
«[Ipsimoe u HenpsiMoe

PackpsiBaTh coneprkanue
TEPMHUHOB U IOHSITHUIA:
OHTOT'€HE3,
MOCTAMOpHOHAIBHOE
pa3Butne, MetaMopdo3,
JIMYMHKA, pOCT, CTapEHUE,
CMEPTH

XapakTepHu3oBaThb
MOCTIMOPHOHAIBHBII
nepuoj pa3BUTHUS
OpraHu3Ma U ero OCHOBHBIE
hopmbl

XapaKTepHu30BaTh MPSIMOE
pa3sBUTHEH €TO MEPUOIBI.
W3znaraTte conepxanue
TEOPUU CTapEeHUs
OpraHU3MOB

OOBSCHATH OMOJIOTUYSCKUI
CMBICIIPA3BUTHS C
MeTamopdo3om

http://school-
collection.ed
u.ru/

3anHTEPECOBAHHOCTD B MOJYYSHHN OHMOJIOTHUYECKHUX
3HAHUU B IEJISIX NOBBILIEHUS O0IIeH KyIbTypHI,
€CTECTBEHHO-HAay4YHOU I'PAMOTHOCTH, KaK COCTABHOU
JacTy GyHKIHOHAIBHOW I'PaMOTHOCTH
oOydaromuxcsi, GOpMHPYEMOH NIPU U3yUCHUHN
6uosiornu (LleHHOCTH HAayYHOTO TO3HAHMS)




pasButHe», «Pa3zBurne
MaiicKoro xxyka,
«PazBuTHe capaHumny,
«Pa3BuTHE MATYIIKIY.
IIpakTrdeckas padora

«BrisiBEeHNE
MPU3HAKOB CXOACTBA
3apobIIIei
MIO3BOHOYHBIX
JKMBOTHBIX)»
10. | Pa3smHOXeHUE Pa3mHOxeHue U PackpriBath conepxkaHnue | http://school- | 3auHTEepecOBaHHOCTh B IOJIyYEHUH OHOJIOTHUECKHX
6 pasBuTHe pa3BUTHE  pacTeHHH. TEPMUHOB M HOHATHH: | collection.ed | 3HAHWI B LENSX IOBBINICHHS OOIIEH KyIbTYpbI,
pacTeHuit TCametodur u ramero¢ur, CHOPOGUT, | |\ py €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, KaK COCTaBHOM
(14) cnopodur. Meiioz B AHTCPHLHH, apXCTOHMH, 4acTH ($yHKIIMOHAIBHOU TpaMOTHOCTH
3apOCTOK, Meracriopa, .
KH3HCHHOM LUKIIE 3apOIBITIEBBIH MEIIIOK, oOyuaromuxcsi, (GopMupyeMoil HOpuU  H3YyYSHUH
pacTeHuii. CHHEpPTUIbI, AHTHUIIOBI, 6uosiornu (LleHHOCTH HAayYHOTO TO3HAHMSA)
OOpasoBanne crop B MHUKpPOCIIOpa,  MbLILLEBOE
mpouecce Meno3a. 3€pHO, JIBOHOE
T'ametorenes y ONnJIOAOTBOpPCHHUC, pocT,
pacTeHuii. Mepucrema, KaMOW,
OmonoTROpEHHE " TIEpHUOABI OHTOTEHE  3a
IIBETKOBBIX pacTeHui.
pasBaTHC XapaKTepHu30BaTh
PacTUTENILHBIX ocobeHHocTH Gecrnonoro u
opraHusmoB. JIBoiiHoe TIOJIOBOTO Pa3sMHOXKEHU
OILIOIOTBOPEHUE y LIBETKOBBIX PACTEHHIA.
LBETKOBBIX PACTECHUH. Briaensars OCOOEHHOCTH
OGpasoBaHue " NPOTEKAHUs TaMEeTOreHesa
pasBuTHE CEMEHIL Y I[BETKOBBIX pPAacCTEHHH.
MexaHH3MEL OnnucmBaTL npolecc
JIBOMHOT'O OIUIOOTBOPEHHUS
pery il OHTOrCHEsa Y IBETKOBBIX PACTCHUH
y pacTeHIN u u OOBSICHATH €ero
JKHUBOTHBIX. MpenMyIecTBa 1o
JleMoHCTpanuu CpaBHEHUIO c
IToptper: C. T. OILIOAOTBOPECHUEM y
Hapamun. Tabauipl u CIIOPOBBIX u
CXEMBI: «JIBoitHoe FOJIOCEMCHHDIX.
OILIOIOTBOPEHUE y
LIBETKOBBIX PACTEHUII»,
«Crtpoenue CeMsIH

OJJHOIOJIBHBIX )48




JIBYAOTbHBIX
pacTeHuit»,
«Ku3HeHHBIN IIUKIT
MOPCKOH KaIycThD»,
«Ku3HeHHBII IIAKJT
MXay, «Ku3HeHHBIH
OUKIT ~ TaIoOpOTHUKAY,
«Ku3HeHHBII IIAKJT
cocHbI». JlabopaTopHas
pabora «Crpoenue
OpraHOB Pa3MHOXKECHHSI
BBICIIMX PACTCHUI

Paznes 11. 'eHeTHKAa-HAYKA 0 HACJEACTBEHHOCTH M MU3MEHYUBOCTH OPraHU3MOB

11. | HUcropus Hctopus cranosnenus | 1 0 0 PackpsiBaTh comepxaHue resh.edu.ru 3anHTEPECOBAaHHOCTh B OIYYEHUN OHOJIOTHYECKUX 3HAHUI
1 CTaHOBJICHUS M | ¥ Pa3BUTHUA T€HETUKU TEPMHUHOBH ITOHATHM: http://school- | B memsx moBsIIeHAs OOIIEH KYIBTYPHI, €CTECTBEHHO-
pasBUTHA Kak Hayku. Pabotsr I'. TCHETHKA, I'CH. collection.ed | HayuHO# rpaMOTHOCTH, KaK COCTaBHOH 4acTH
TCHCTHKH KaK | Mengens, I'. ne ®pusa, HeMoHCTPpUPOBATh 3HAHUS u.ru/ (YHKIIMOHATBHON TPAMOTHOCTH 00YyYaroIMXCs,
HayKu T. Moprana. Poib HCTOPHH BO3HHKHOBCHHA (dopmupyemoit ipu usydenun o6nonornu (Llennoctn
(1) OTEUECTBEHHBIX TCHCTHUKH. HAYYIHOTO TTO3HAHMS)
Y4€HBIX B pa3BUTUHU XapakTepuszoBaTh
renetuki. Pa6oter H.K. OCHOBHBIE ITAIlbl PA3BUTHS

KOJ‘[L]_{OBa HU TCHCTHUKHU KAaK HAYyKH
, L.V,

Basmiiosa, A.H.
benozepckoro, I'.1.
Kaprneuenko, 10.A.
dunumuenko, H.B.
TumodeeBaPecoBckoro
. JemoHCcTpanuu
IToptpersr: I
Mengens, I'. le ®pus,
T. Mopran, H. K.
Kousbios, H. U.
Baswuiios, A. H.
benosepckuii, I'. [.
Kapneuenxo, 0. A.
®unmumaenko, H. B.
Tumogeer-Pecorckmii

11. | OcHoBHBIC OcCHOBHEBIE 1 0 1 PackpeiBaTh conepxanue resh.edu.ru 3anHTEePECOBAHHOCTH B TOJTYYSHUH OMOJIOTHUECKUX

2 HOHATHS 1 TeHETHYECKUE MOHSITHUS TEPMUHOB http://school- | 3HaHuMit B 11e/151X MOBBIIEHUS OOIIEH KYJIbTYPBHI,
CHMBOJIBI M TTOHSITHI:




renetukn (1 1) U CUMBOIJIBL. HaCJI€ACTBEHHOCTD, collection.ed | ecTecTBeHHO-HAY4YHON IPaMOTHOCTH, KaK COCTABHOM
Tl'omonornunbie HacjieJOBaHUE, u.ru/ qacTh QYHKIMOHATIBHON IrPaMOTHOCTHU
XPOMOCOMBEI, HN3MEHYNBOCTh, F’€HOTHII, oOyuaromuxcsi, GOpMHUPYEMOH NPU U3yUESHUU
aJUIeNIbHBIC TCHBI, (enoTHIT, TEHOM, JTOKYC, 6uonoruu (LleHHOCTH HAyYHOTO IO3HAHMS)
aIlbTEPHATUBHBIE XpOMOCOMBI, aJlJICJIBHBIC
TPH3HAKH, TeHBI (aJJIeiin),
JOMHHAHTHBIH 1 alnbTepHATUBHbBIC
pelLleCCHBHBIH MIPU3HAK, MPU3HAKH, TOMO3HUTOTa,
FOMO3HTOTa, reTepo3uroTa,
reTepo3UroTa, YUCTas AOMHUHAHTHBIN TIPU3HAK,
[THHHS, THOPHITEL, pelleCCUBHBIN MTPU3HAK,
TEHOTHIL, heHOTHI qucTast JIMHUS, THOPU B
, .
Ilonb3oBaThCs
OCHOBHEBIE METOIBI z
FeHEeTUYECKOMI
TeHETHKH: .
. TEePMHUHOJIOTHEH U
THOPHIOJIOT MYECKHH, N
. CHMBOJIMKOW IJIsI 3aITHCH
LUTOJIOTHYECKH,
CXEMCKpPEIIMBaHUS
MOJICKYJIIPHOTCHETHYE
ckuil. JleMoHCTpanuu
Tabmuusr: «MeTomsl
TeHETUKH», «CXeMBbI
CKPEIIMBAHUSY.
JlabopaTopHnas paboTa
«/Ipo3odua kak
00BEKT TeHETHUECKUX
HCCJIEIOBAaHUII»
Pa3znes 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
12. | 3akoHOMepHOCTH | MOHOTHOPHIHOE 2 PackpeiBaTh conepxanue resh.edu.ru T'oTOBHOCTF M CHOCOOHOCTP K HEIPEPHIBHOMY
1 HacJe/IoBaHus ckpetinBanue. [lepBbiit TCPMHHOB http://school- | o6pa3oBaHHI0O B caMO0Opa3OBaHUIO, K AKTHBHOMY
IPU3HAKOB. 3aKOH MeHnenst — 1 TOHATHH: collection.ed | mony4yeHwWro HOBBIX 3HaHHH 1O OWoNIOTHH B
Monorubpuanoe | sakon euHOOGpa3us MOHOTHOPH/IHOE CKPeIHBA | i ry/ COOTBETCTBHUH C JKM3HEHHBIMH IOTPEOHOCTAMU
CKpCHIMBAHME THOPHU/IOB NIEPBOTO HHE, 9MCTOTA TaMeT, (LlerHocTH HAay4YHOTO TIO3HAHMS)
(29) JOMUHHPOBaHUE,

nokonenus. [Ipasuno
JIOMUHHPOBAHUS.
Bropoii 3akon
Mengeins — 3aK0H
pacuierieHus
MIPHU3HAKOB.
IluTonornueckue
OCHOBBI
MOHOTHOPHIHOTO

pacuienjieHue IIpu3HaKkoB
OnuceIBaTh ONBITHL [
Menzesst 1o U3y4YESHU IO
HacJIeAOBaHUSI OJJHOU mapbl
NPU3HAKOB y ropoxa
noceBHoro. [IpuBoaute
(popMynupoBKH IEPBOTO U
BTOPOTro 3aKOHOB I




CKpELMBAHUS.
T'unote3a 4uCTOTHI
ramer. [lemoHcTpauuu
IToptpert: I'. Mennens.
TaOauIBI M CXEMBI:
«IIepBbIil u BTOpOUH
3aKOHBI MeHIensI».
Ob6opynoBanue:
MOJIETb A

JACMOHCTpAalu 3aKOHOB

eaAnHo00pa3us
THOPUIOB MEPBOTO
MIOKOJICHUS U

Mennens (3akoHa
enMHOoO0Opa3us THOPHUIOB
TIEPBOTO MOKOJICHUS, 3aKOH
pacuiernieHus MPpU3HAKOB)
U OOBSICHSITH UX IIUTOJIOTH
YECKHE OCHOBHI.
CocTaBisITh CXEMBI
MOHOTHOPHUIHOTO
CKpPEIINBAHUSA U PEIIaTh
reHeTUYecKue3aaayn Ha
MOHOTHOPHIHOE CKpeIIrBa-
HUE

paclienieHus
NPH3HAKOB; CBETOBOM
MHKPOCKOII,
MHKpOIIpenapar:
«dpo3zodumay.
[pakTnueckas pabota
«3yuenue
pe3yJbTaToB
MOHOTHOPHIHOTO
CKpPEIIMBAaHUS Y
JPO30(hHIBI»
12. | AHanusupyolee | AHAIA3UPYIOIIEES PackpeiBath conepxaHue resh.edu.ru T'oTOBHOCTF M CHOCOOHOCTP K HEIPEPHIBHOMY
2 CKpelIMBaHue. CKpEIIMBaHHUE. TCPpMHHOB http://school- | o6pa3oBaHHI0O B caMOOOpa3OBaHUIO, K AKTHBHOMY
Hemnonnoe [TpoMeXyTOYHBIN W TOHSTHM: collection.ed | momy4eHWr0o HOBBIX 3HAaHWW IO OWOJIOTHH B
AOMHHHMPOBAHHUE | xapakTep AHAIM3UPYIOICE u.ru/ COOTBETCTBUU C JKM3HEHHBIMM THOTPEOHOCTIAMU
(19) HacCJIeIOBaHUSI. CKpelunBa-HHUC, HEIIOJIHOC (LlenHOCTH HAyYHOTO TIO3HAHUS)
Paciemnienue JIOMUHHUPOBAaHHUE,
NPH3HAKOB TIPH KOJOMHHHUPOBaHHUE.
CoCTaBasSITh CXEMBI
HETIOJTHOM
aHAJIIM3UPYIOIIETO
JIOMHHUPOBaHHH.
CKpCILIMBaHMS U pelaTh
JemoncTpanuu
reHeTHYecKue3alayn Ha
TaGauIBI M CXEMBI:
A HATHSHDVIOMee aHaJIM3UpYIoIIee
¢
¢ pyrom CKpeIIBa-HHUE U HEOJIHOE
CKpELIMBaHUEY, JOMHHHDOBAHHE
«HenomHoe
JOMHUHHPOBAHHE
12. | Aurubpunnoe Jurubpunxoe PackpeiBath conepxanue resh.edu.ru 3aMHTEpECOBaHHOCTh B MOJYYeHUH OMOJIOTHYECKHUX




3 CKpEIINBaHNE ckpemnBanue. Tperuii TEPMHUHOB U TOHSITHIA: http://school- | 3HanMi B 11e15X MOBBIIIEHUS OOIIEH KyJIbTYpHI,
(249) 3akoH MeHpens — JUTHOPHUIHOE CKpEeIIMBa- collection.ed | ecTecTBeHHO-HAY4YHON IPaMOTHOCTH, KaK COCTABHOM
3aKOH HE3aBUCHMOI'0 Hue, PeHOTUNHYECKUI u.ru/ JacTu GyHKIHOHAIBHONW IPaMOTHOCTH
HacJIeJOBAaHUS paaukan. OnuceiBaTh oOyuarommxcs, GOpMHUPYEMON IPH U3yIECHUH
TIPH3HAKOB. onbITel I Mennaens o 6uonoruu (L[eHHOCTH HAy4YHOIrO IO3HAHMS)
LMTONOTHYECKHUE H3YYCHUIO HACJIeJOBaHHUS
OCHOBBI IUTUOPUIHOTO ABYX Iap INPHU3HAKOB Y
CKpeIIMBaHHS. ropoxa IMmoCeBHOrO.
JleMOHCTpaIHH IIpuBoAUTHE GOPMYIITMPOBKY
Moptper: I'. Menens. ;Ee“’er 0 3akona I
TaOauIbI ¥ CXEMBI: eHjiess (3aKkoHa
«Tperuii 3axoH HE3aBHCHMOTO
HacJIeIOBaHUs IPU3HAKOB)
Menpensa».
OGopyIoBaHHe: U OOBSICHSTH €ro
’ LIUTOJIOTUYECKUE pacyéT
MOJEITb ISt
OCHOBEI. [IpuMeHsTh
JEMOHCTpAIUH 3aKOHA N
MaTeMaTHYCCKH I
HE3aBHCUMOT0
C IOMOIIBO
HACIICAOBAHHA . (eHOTHIIHYECKOTO
NPH3HAKOB; CBETOBOH paHKATAH METOMA
MHKPOCKOIL, ePEMHOKEHUS
MHUKpomnperapar BEPOATHOCTEN BApHAHTOB
«/lpozodpurnar. pacIiienIeHUs TPU3HAKOB
Ipakruyeckas pabora Yy IIOTOMKOB 11O (€HOTHUITY U
«Mzyuenue reoruity. CoctaBisiTh
pe3yJIbTaTOB CXEMBI TUTHOPUIHOTO
IUTHOPUIHOTO CKpEUIMBaHusl U pellaTh
CKpELIMBaHUs y reHeTHYeCcKrne3agadn Ha
IPO30(QUITBI» TUTHOPUITHOE
CKpeIIuBaHue
12. | Cuemnnennoe CuenuieHHOE PackpeiBath conepxanue resh.edu.ru I'oToBHOCTP ® CIIOCOOHOCTH K HEHPEPHIBHOMY
4 HaclleZIoBaHHE HaCJIeIOBaHHE TCPMUHOB http://school- | o6pa3zoBannio U camMooOpa3zoBaHWIO, K AKTHBHOMY
NPU3HAKOB. npu3HakoB. PaGoTe T. 1 MOHATHH: CHEIJICHHOES collection.ed | momy4eHWI0O HOBBIX 3HaHMM TI0 OHWOJIOTHH B
XpomocomHas Moprana. Clemennoe HACJICOBAHNC, HAPYIUCHUA | ) ry/ COOTBETCTBUH C JKMU3HEHHBIMH IMOTPEOHOCTAMU
TeopusA HacJjeJJOBaHHE TeHOB, CLCIVICHIS FCHOB, KPOCCHH (LleHHOCTH HAy4HOTrO MO3HAHMS)
HACIICJICTBEHHOCT | yapvienye ClemieHns roBep, peKOMOUHAaIUs
" MEXTy FEHAME. FCHOB, TCHETUYECCKHUE
(2 9) KapThl, MOPraHuaa

XpoMocoMHast TeOpHUs
HACJIEJCTBCHHOCTH.
JemoHcTpanuu
Ioptper: T. Mopras.

ITpuBOIUTE HOPMYITHPOBKHU
3aKOHOB Moprana (3akoHa
CLEIJIEHHOI'O
HacJIeI0BaHUsI TE€HOB U




Tabnuubl U cXeMbl:
«CuenieHHoe
HacjeJ0BaHNe
MPU3HAKOB Y
JIPO30(HIBD.
Ob6opynoBanue:
MOJETb A
JEMOHCTPaINU
CIIETUICHHOTO
HacJe0BaHuUs
MPU3HAKOB.

3aKOHa HapyLICHUS
CHETUICHUSI MEXIy T€HaMH)
U OOBSACHATH UX
IIUTOJIOTUYECKHUE OCHOBBI.
IlepeuncasiTb OCHOBHBIC
MOJIOKEHUSI XPOMOCOMHOM
TEOPUHU HACIIEICTBEHHOCTH.
Pemrats reneTuueckue
3aJa4uM Ha CHETUICHHOE
HacJeOBaHHUE I'€HOB U
HapyIlIeHHUE CLEMICHUSA
MEXAy TeHaMU

12. | I'eneruka [eneTrka mosna. PackpbIBaTh coqepKkaHHE http://school- | 3anHTEepeCOBAaHHOCTH B MOJYYCHUH OUOIOTHYCCKUX
5 nona(ly.) XpOMOCOMHBIH TEPMHUHOBHU MOHSATHIL: collection.ed | 3HaHMIf B eJIsIX NOBBIMICHUS OOIIEH KyIbTYPHI,
MEXaHHU3M aAyTOCOMBI, IIOJIOBBIC u.ru/ €CTECTBEHHO-HAy4YHOU I'PaMOTHOCTH, KaK COCTaBHOU
OIIpEACICHUS MOa. XpOMOCOMBI, JacTH QYHKIHMOHAIBHOW IPaMOTHOCTH
AyTOCOMBI U TIOJIOBBIE romMoramMeTHBbIN I10JI, oOyuarommxcs, GOpMUPYEMOUN IPH U3yICHUH
XPOMOCOMBI. TeTCpOraMCTHBIN I10J1 ouonoruu (L[eHHOCTH HAYYHOTO MO3HAHUS)
ToMOraMeTHEI 1 OOBSICHATE XPOMOCOMHBIN
reTeporaMeTHBIN TOJI. MEXaHU3MOIIPpEACIICHUA
[eneTHueckas 110J1a Y OPTaHU3MOB.
CTPYKTYPA MOJIOBBIX ITpuBOIUTE IPUMEDPHI
XPOMOCOM HacJIeJOBaHWsI IPU3HAKOB,
HacieoBanue CIICIIJICHHBIX C MTOJIOM.
CocTaBasITh CXEMBI
MPU3HAKOB,
CKpeIIHBaHUS
CIIETUICHHBIX C TIOJIOM.
Y peniaTh FreHeTUuYeCcKHue
Jemonctpanuu
TG 1 CXEMEL: 3a/JlauM Ha HacJIeJJOBaHHE
1 : IPU3HAKOB, CLEIJIECHHBIXC
«['enetnka nomay,
" 10JIOM
«Kapnomn YeJIOBEKay, TIPHBOTHTE IPHMEPHI
«RapHOTHIT reHeTH4ecKkux 3aboeBaHuit
JPO30HITED, u 1e(PEeKTOB Yy OPraHU3MOB,
«KapuoTu nTuibD CBSI3aHHBIX C MTOJOBBIMU
XpOMOCOMaMH
12. | I'enorumn Kax Tenotun xak PackpeiBaTh conepxanue http://school- | 3anaTepecoBaHHOCTD B MOJIyYEHUH OHOIOTHYSCKUX
6 LeJIOCTHAS IeJIOCTHAS CHCTEMA. TEepMUHOB collection.ed | 3HaHwWii B 1IeJISX MOBBIMICHUS OOIIEH KYIbTYPHI,
cucreMa IneiioTpomnus — 1 MOHATHM: u.ru/ €CTECTBEHHO-HAYUYHOM IPaAMOTHOCTH, KaK COCTaBHOM
(249) MHOKECTBEHHOE MHOXCCTBCHHOC ICUCTBHE yacTu (PYHKIIMOHAILHON I'PAMOTHOCTH
JelcTBYE reHa. rena (reiorponus), oOyuaromuxcs, GopMUpyeMoil Ipu U3yYeHUU
MHOXeCTBEHHBIN KOMILIEMEHTApHOCTS, 6uosioruu (LleHHOCTH HAayYHOTO MO3HAHMS)

SMHUCTAa3, MOJUMEPHUS.




aIJICTIU3M.
Bzaumoneiictere
HeaJlJICJIbHBIX TCHOB.
KomnnemeHTapHOCTS.
Ommuctas. [Tommmepus.
T'eneTnueckuit
KOHTPOJIb Pa3BUTHSA
PacTeHMI, KUBOTHBIX U
YeJI0BEKa, a TAKKE
(hU3HOTIOTHUECKUX
MPOLIECCOB, MOBEACHUS
1 KOTHUTHUBHBIX
(byHKIMIA.
I'eneTnueckue
MEXaHU3MEI
CHUMOHOTEHE3A,
MEXaHU3MEI
B3aHMOACHCTBUS
«XO35MH — MapasuT» u
«XO3SHH —
MHUKPOOHOMY.
I'eneTnueckue acreKThbI
KOHTPOJISI U U3MEHEHUS
HACJIeICTBEHHOM
uHpOpPMAIIH B
MOKOJIEHUAX KJIETOK U
OpraHU3MOB.
Jemonctparuu
TaGauIBl U CXEMBI:
«MHOKeCTBEHHBII
AIIICITIU3M;
«B3anmopeicTue
TE€HOBY»

Omnpeneisite (OpMBbI
B3aUMOIENCTBUS
aJJIENIbHBIX U HEANJIEeIbHbBIX
renos. IIpuBonurs
OpUMEpPHhI MIEHOTPOITHOTO
IENCTBUS I'€HOB

Pemiate reneruueckue
3a/la4M Ha B3aHUMO/JeiicTBUE
HeaJIENIbHBIX F'€HOB

Pasn

ea 13. 3akoHoMepH

0CTH U3MEeHYMBOCTH(6Y.)

13.

M3MeHunBoCTE
TIPU3HAKOB.
Bunpr
m3menumnBocTH (1

4)

Bzaumoneiicteue
TEHOTHUIIA ¥ CPEbI TIPH
(hopMupoBaHUN
(eHoTHMA.
N3MeHunBOCTH
MIPU3HAKOB.

PackpsiBaTh conepxaHue
TEPMHUHOB

U IOHATUN: U3MEHYUBOCTb,
HEHACJIEICTBEHHAs
U3MEHYUBOCTD,
HacJIeACTBEHHAas

resh.edu.ru
http://school-
collection.ed
u.ru/

IloHnMaHue CyHIHOCTH METOI0B IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCTIOJIB30BAaTh MMOJIyYaeMbI€ 3HAHUS
U1 aHAJTN3a U OOBSICHEHUS ABJIICHUI OKPY’KAIOIIETO
MHpa U OPOUCXOISINX B HEM n3mMeHeHu (LleHnocTn
HAyYHOTO TIO3HAHWS)




KauecTBennsie u
KOJIMYECTBEHHBIE
Npu3HaKu. Bunel
W3MEHYNBOCTH:
HEHACJICICTBCHHAS 1
HaCIIeICTBEHHAS.
HemoncTpanuu
TaOaUIBI M CXEMBI:
«Bungpl
W3MEHYUBOCTUY.
O6opynoBaHHe: KUBBIE
u repOapHbIe
9K3EMIUISAPHI
KOMHAaTHBIX PaCTCHMUI;
pucyHkH ((ororpadun)
JKUBOTHBIX C
Pa3IMIHBIMY BUIAMUA

U3MEHYHUBOCThH
CpaBHUBAThH
HEHACJIECTBEHHYIO
U3MEHYHUBOCTH C
HaCJIEACTBEHHOM.
IlpuBoauThe npuMepsl
Ka4e€CTBEHHBIX

U KOJIMYECTBEHHBIX
OPHU3HAKOB OPraHU3MOB,
IIPOSIBJICHUN Y OPTaHU3MOB
HEHAacCJeACTBCHHOU U
HacCJICICTBEHHOM U3MEH
YUBOCTH.

U3MEHYUBOCTH
13. | Monuduxauuons | MoxudukannoHHast PackpbiBaTh coneprxkanue http://school- | [TounMaHue CYIIHOCTH METOIOB MO3HAHUA,
2 aAU3MEHYMBOCTh | U3MEHYHBOCTB. Poib TEPMHUHOB U NOHSATHUMN: collection.ed | ncronb3yeMBIX B €CTECTBEHHBIX HAayKax,
(29) Ccpenel B MOAU(DUKAIMOHHAS, UITH u.ru/ CIIOCOOHOCTH MCIIOJIB30BAaTh MMOJIyYaeMble 3HAHUS
(hopMupoBaHUN (dbenorunuyeckas, JUIS aHAJIN3a U OOBSICHEHUS ABJICHUI OKPY’KaIOIIEeTo
MOTU(DHKAITMOHHON HU3MCHYHMBOCTD, MUpa U OPOUCXOISAINX B HEM u3mMeHeHu (LlenHoctn

n3meHunBocTH. Hopma
peakuuu Npru3HaKa.
Bapuanuonnsiii psg u
BapHaIOHHAs KPUBas
(B. MoranHcen).
CaoiicTBa
MOIU(PUKAITHOHHOMH
W3MEHYUBOCTH.
JemoHcTpanuu
TaGauIBI M CXEMBI:
«MonaudukanmoHHas
W3MEHYUBOCTD.
O6opymoBaHHE: )KUBBIE
u repOapHbIe
AK3EMILISPHI
KOMHATHBIX PacTCHUIA;
pucyHku (¢pororpadun)

BapHUaHTa, BapHUallMOHHBbIN
psa, BapUanuoOHHasl
KpHUBasi, HOpMa peakIuu
Opu3HaKa, MOAU(PUKAIITNH.
XapakTepu3oBaThb
CBOMCTBa
MOIU(PUKAITMOHHOM
U3MEHYHUBOCTH.
IToka3bIBaTh ponb yCIOBUN
BHEIIHEH cpeabl B
pa3BUTHH

MO (DUKAITMOHHON
W3MEHYHUBOCTH Y
OpraHN3MOB

CTpouTh BapuallMOHHbBIE
psabl ¥ TpapUKKPUBON
HOPMBI pEaKIIuNA
NPU3HAKOB

HAyYHOTO TIO3HAHHA)




JKHUBOTHBIX C

Y pa3JIUYHbIX OPraHU3MOB

W3MEHYUBOCTh. MeHo3
Y TOJIOBOM Ipol1iecc —
OCHOBa
KOMOWHATUBHOU
n3MeHunBocTH. Poib
KOMOMHATHBHOK
W3MEHYMBOCTH B
CO3JIaHUHU
TE€HETUYECKOIO
pa3HooOpa3us B

nmpeaciax OaHOTO BHUIaA.

JemoncTpanuu
TaOauIBl ¥ CXEMBI:
«KomOuHaruBHas
W3MEHUYHMBOCTDY,
«Meiio3y,
«Omo10TBOpEHUEY

OnuceiBaTh MEHO3 U
HOJIOBOM IPOIIecC KakK
OCHOBY TPOSIBJICHUS Y
OpraHU3MOB
KOMOMHATUBHOM
U3MEHYHBOCTH.
IToka3pIiBaTh Ha
KOHKPETHBIX IpUMepax
pOIb KOMOMHATUBHOU
M3MEHYUBOCTHU B CO3aHUU
TC€HETHYCCKOI'O
pa3zHooOpas3us OpraHu3MOB B
npeaenax OJHOTO BHUA.
CpaBHUBAThH
TCHOTHITUYCCKYFO
U3MEHYHBOCTE C
MOIU(pUKAITNOHHOM.

nprMepaMu
MOAU(PHUKAIIMOHHON
U3MEHYHBOCTH.
JlabopaTopHnas paboTa
«Hccnenosanne
3aKOHOMEpHOCTEN
MOIU(DHKAITHOHHOM
U3MEHYHMBOCTH.
ITocTpoenue
BapHAIMOHHOTO Psjia U
BapUallMOHHOM
KpUBOI»

13. | I'enoTunuueckas [eHOTUNIMYECKAS PackpeiBaTh conepxanue http://school- | ITonnmanne CyniHOCTH METOIOB O3HAHHS,

3 HU3MCHYHUBOCTD. HW3MEHYUBOCTb. TCPMUHOB collection.ed | ucronb3yeMbIX B €CTSCTBCHHBIX HayKax,
KomGunarushas | CpoiicTsa A ITOHSATHH. u.ru/ CIIOCOOHOCTH HCIIOJIL30BATh MOJy4aeMble 3HAHHS
M3MEHYHUBOCTb FEHOTUIIMYECKOi KOMOMHATHBHAS IUIST aHAJIN3a U OOBSICHEHUS SIBJICHUN OKPY KAIOIIETO
(14) W3MEHYUBOCTH. BHIbI HU3MCHYIBOCTb, MHUpa U OPOUCXOAAIINX B HEM usMeHeHuit (Llennoctu

TEHOTUIIMYECKOU MyTallHOHHAA HAYYHOTO TIO3HAHHS)
U3MEHYUBOCTH: MSMCHIHMBOCTE,
KOMOUWHAIMU, MyTallUH.
KOMOHWHATHBHA, .
XapakTepu3oBaTh CBOMCTBA
MyTalMOHHasI. o
F€HOTHUITYECKOMI
KomOuHatuBHas
W3MEHYUBOCTHU




13.

MyTanuonHas
M3MEHYU BOCTb.
3aKOHOMEPHOCTH
MYTaIlMOHHOTO
mporecca.
OnureHeruka (2

4)

MyraunoHHas
W3MEHYUBOCTh. Bupl
MYTallUii: TeHHEIE,
XpOMOCOMHEBIE,
TEHOMHEIE.
CroHTaHHBIE U
WHIYyIAPOBAaHHEIE
MyTalMHU. S aepHbIE U
UTOIIa3MaTHICCKIE
MYTalllH.
Comatuueckue u
MOJIOBBIE MYTAIIHU.
[Tprumnb!
BO3HUKHOBEHUS
MyTauuid. MyTtaressl u
WX BIHMSHUC Ha
OpPTaHU3MBL.
3aKOHOMEPHOCTH
MYTaI[IOHHOTO
npouecca. 3akoH
TOMOJIOTHYECKUX PSIOB
B HaclleJICTBEHHON
n3menuuBoctu (H.U.
BaswunoB). BaesaepHas
W3MEHYUBOCTD U
HACJIEICTBEHHOCTb.
ONUTreHeTHKa U
SMUTeHOMUKA, POJIh
SMUTCHETUIECKUX
(hakTOpOB B
HACIICIOBAaHUU 1
W3MEHYHUBOCTH
(heHOTHIIMYECKUX
MPU3HAKOB Y
OpTaHW3MOB.
JemoHcTpanuu
IToptpersi: I'. le @pus,
B. Horanncen, H. W.
Basunos. Tabauus! 1
cxembl: «['eHeTnyeckue

PackpriBath coaeprkanue
TEPMHUHOB U HOHSTHIM:
MyTallMi, XPOMOCOMHBIE
nepectpoiiku (abeppauun),
TOUTIIIOUHS,
aHCYTUIOUIHS, MyTaHT,
MmyTareHsl. [IpuBoauTs
MIpUMEpbl MyTaIUi,
BCTPEUAIOLINXCS Yy PAa3HBIX
OpPraHU3MOB.
Knaccuduuuponars
MYTallH MO Pa3HbIM
OCHOBaHUSIM

Paznuuare Ha
n300pakeHUIX (CXeMax,
TabIUIax) TeHHbIC
MyTalHlu, XpOMOCOMHBIE
epecTPOHKHN pa3HBIX
BHUJIOB: JI€JICLINH,
JYTUTUKALVH,
TPAHCIIOKAIINN, THBEPCHUH;
T€HOMHBIEC MyTaIlH.
CpaBHHUBATh MEXy cOO0M
MyTallliu pa3HbIX BUJIOB
XapakTepu3oBaTh CBOMCTBa
MyTallMOHOW U3MEHUYUBOCTH
HaspiBaTh NpUYMHBI
MyTalHi, BBISIBIISITH
HCTOYHUKHU (PaKTOPOB-
MYTareHOBB OKpY Karollei
cpene (KOCBEHHO)
ITpuBonuTE HOPMYIHUPOBKY
3aKOHA TOMOJIOTHYECKHUX
PSJIOB M HAacJIEACTBEHHOM
usMeHunsoctu H 1
BaBuioBa 1 060CHOBBIBATH
€ro 3HadYeHHEe s
MPAKTHUKH CEIHbCKOTO
X03sHCcTBA.

resh.edu.ru
http://school-
collection.ed
u.ru/

IloHnMaHue CyIIHOCTH METOJIOB MO3HAHUS,
HUCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCHOJIL30BAaTh NOJIy4acMbIC 3HAHUS
IS aHAITN3a U OOBICHECHUS SABIICHUI OKPYKAIOIIETO
MHpa ¥ IpOoUCXOosImuX B HEM n3MeHeHuit (Llennoctn
HAy4YHOTO TIO3HAHWS)




3a0oeBaHus
yejoBeka», «Buipl
MyTaLAW».
O6opynoBaHue: )KUBEIC
" repOapHBIe
9K3EMILIPHI
KOMHATHBIX pPaCTEHMIA;
pucyHkH (¢dororpadun)
JKHBOTHBIX C
pas3JIMYHbIMU BUJAMU
HU3MCHYHBOCTH.
[TpakTryeckas pabora
«Myranuu y
Jpo30¢uib (Ha
TOTOBBIX
MHKpOIIpenaparax)»

Pasznen 14. I'eHeTHKa Ye10BeKa

14,

1

I"'eneTnka
JeJIOBEKa.
MeTobl
MEJIMIIUHCKOMN
T€HETHKH
(34.)

KapuoTun yenoseka.
MexnyHapoaHast
nporpaMmma
HCCJIEIOBAHUS TeHOMa
yenoBeka. MeToIpl
W3Y4YEHHUS T€HETUKHU
YeJI0BeKa:
TeHeaJIOTUYECKHUH,
OJIM3HEIIOBHIH,
LIMTOr€HETUUECKUH,
MOTMYJISIITHOHHO-
CTaTUCTHUYECKUH,
MOJIEKYJISIPHO-
TeHETUYSCKUM.
CoBpemeHHOE
onpeJesieHue
TeHOTHIIA:
MMOJHOI'€HOMHOE
CEKBCHHPOBaHUE,
TEHOTUTIUPOBaHNUE, B
TOM YHCJIE C TTOMOIILIO
TI{P-ananu3a.
HacnencTteennnie

XapakTepru3zoBaTh METOIBI
1/13yqu1/1$1 TCHCTHUKHU
geJIoBEKa.

OnuceIBaTh METOABI
COBPEMEHHOTO
onpeaeNeHUs TeHOTUIAa
opraHu3Ma:
HOJIHOT€HOMHOE
CEeKBCHHUPOBAaHHUE,
TEeHOTHITUPOBAHUE, B TOM
qucJie ¢ nomomipio [TI[P-
aHanau3a
XapakTepu3oBaTh
HACJEACTBEHHBIE
3a00JIeBaHUs YeJIOBEKa U
3a00JIEBaHUS C
HaCJIEACTBCHHOM
MPEAPACIIOI0KESHHOCTHIO
CpaBHUBATh I'CHHEIC,
XPOMOCOMHBIE OOJIC3HU
yeJIoBeKa U OOJIE3HH C
HacJIeACTBEHHOMI
OPEeapPaCHOIIOKEHHOCTRIO.

http://school-
collection.ed
u.ru/

VO6exn1€HHOCTh B 3HAYUMOCTH OHWOJIOTHH  JUISI
COBPEMEHHOU IMBHUJIM3AIMH: OOCCHCUYCHUS HOBOTO
ypoBHs pa3Butusi meauiuHbl (LleHHOCTH —HAay4YHOTO
TIO3HAHH )




3a00JIeBaHKs YeIOBEKA.
I'ennrie u
XPOMOCOMHBIC 0O0JIC3HU
yenoBeka. boje3nu ¢
HacJIEICTBEHHOU
MPEIPaCTIONOKEHHOCTh
10. 3HaYeHne
MEIULMHCKOM
T€HETUKH B
MpeIOTBPALICHUH U
JICUEHUH T€HETHUYECKHX
3a00JIeBaHUI YeIOBEKa.
MeauKo-reHETUIECKOe
KOHCYJbTUPOBAHUE.
CTBOJIOBBIE KIIETKH.
ITonsatne
«TE€HETHYECKOTO
rpy3a». DTHYECKHUE
aCIEKTHI HCCIIEOBAHMI
B o0jactn
pEeAaKTUPOBAHUS
reHOMa M CTBOJIOBBIX
KieTok. I'eHeTnueckue
(hakTOPHI TTOBBIIIEHHON
9yBCTBUTEIHHOCTH
YyeJ0BeKa K
(uznaeckomMy u
XUMHYECKOMY
3arps3HEHUIO
OKpY’KaIOMIeH Cpebl.
I'eneTnyeckas
MPeIPacIoNOKEHHOCTh
YeJIOBEKA K

MaTOJIOT HUsIM.
JemoncTpanuu
TabauLBI M CXEMBI:
«KapuoTun denoBexay,
«Metoabl U3yueHus
TeHETUKH YEIIOBEKa,
«["eHeTHueckue

VYcranaBiauBaTh
B3aMMOCBSI3b MEKIY
HacJIEACTBEHHBIMH
3a00JIeBAHUSIMH YEJIOBEKA U
HX 'EeHETUYECKOM OCHOBOM.
OO0OCHOBBIBATH 3HAUYECHUE
MEIMKO-T€HETUYECKOT O
KOHCYJIBTUPOBAHUSI B
OpeaOTBpAICHUN U
JIEYEHUH HACJIEACTBEHHBIX
3a00JIeBaHUN YeJIOBEKa




3a00J1€BaHMS
YEJIOBEKAY.
[Ipaktnueckas padbora
«CocraBiieHHE 1
AQHAJIN3 POJOCIOBHOI

Pa3zneua 15. Cesexkuusi OpraHu3MoB

15.

1

OcCHOBHEIE
IMOHSTHS
CEEKIUU

(1)

JlomecTukaius u
cesleKus. 3apoKaeHue
CEJICKIIUH U
JIOMECTHKAIINH.
Yuenue H.U. BaBunosa
o Llentpax
MIPOUCXOXKACHUS U
MHOT'000pa3us
KyJbTYPHBIX PACTCHUMH.
Pons cenexuuu B
CO3/IaHHH COPTOB
pacTeHH 1 TOPOJ
JKUBOTHBIX. CopT,
mopoja, mramMm. 3aKoH
TOMOJIOTHYECKUX PSIOB
B HACJICICTBCHHO
n3menunBoctu H.U.
Baswuiosa, ero
3HAYCHHE JUIS
CEJIEKIIMOHHON PabOTHI.
JemoHcTpanuu
Iloptpets: H. 1.
Baswunos, 1. B.
Muuypun, I'. .
Kapneuenxo, II. IT.
Jlykpanenko, b. JI.
ActaypoB. Tabmums! u
cxembl: «LleHTpbl
MIPOUCXOXKICHUS U
MHOTO00Opa3us
KYJIbTYPHBIX
pacTenuii», «3aKoH
TOMOJIOTHYECKUX PSIOB
B HaCJIEICTBEHHOU

PackpbiBaTh coneprkanue
OCHOBHBIX MOHSITUM:
ceneKnusl, TOMECTHUKAITH S,
TOPUMUTHUBHAS CEICKIIUSA,
KOMOHWHATUBHAS CEJICKITHSI,
CopT, mOpoaa, IITaMM.
IlepeuncasiTh OCHOBHEBIC
3Tamnbl pa3BUTHUS CEJICKIIUN
KakK Impoleccau HayKHu
XapakTepHu3zoBaTh
conepxkanue ydyenus H. U.
Basuiosa o Llentpax
OPOUCXOXKICHUS U
MHOT000pa3ust
KYJIBTYPHBIX PAaCTCHHUM.
ITokaseiBaTh LleHTpbI
TPOUCXOKIICHUS U
MHOT000pa3us KyJIbTYpPHBIX
pactenuiiu LleHTpHI
JOMECTHUKAIIUU JIOMAIITHUX
JKMBOTHBIX Ha KapTe MUpa,
CBSI3BIBATH UX
MECTOMNOJOKCHHUE C
oyaraM¥ BO3HUKHOBEHUS
JAPEBHEUIINX
IIUBHUJINU3AIHUH.
CpaBHHUBATH COPT, TOPOAY,
IITaMMC BHIaMU-
poanuamu. OOGOCHOBBIBATH
3Ha4YeHHE 3aKOHAa
TOMOJIOTHYECKHUX PSAIOB B
HaCJeACTBCHHOU
n3meHuuBoctu H. N.
BasuiioBa s
CEJICKIIMOHHOW paboTHhI.

resh.edu.ru
http://school-
collection.ed
u.ru/

VOexx1EHHOCTDh B 3HAYUMOCTHU OMOJIOTUH IS
COBPEMEHHOMN IIUBUIN3AINN: 00ECIeUYeHHUsI HOBOTO
YPOBHSI pa3BUTHSI MEJIUIIUHBI, CO3TaHUSI
MEPCIEKTUBHBIX OMOTEXHOIOT UM, CITOCOOHBIX
peuiaTh pecypcHbie poOIeMbl pa3BUTHS
genoBedecTBa (L[eHHOCTH HAYYHOTO MTO3HAHKS)




HU3MEHUYHBOCTI.
JlabopaTopHnas padoTa
«3yueHue copToB
KyJIbTYPHBIX PACTCHHI
Y MTOPOJI IOMAIITHUX
JKHUBOTHBIX)»

OnuceIBaTh NEPCHIEKTUBBI
JTOMECTHUKAILMUH CO3JaHHE
HOBBIX COPTOB KYJIbTYPHBIX
pacTeHui, noposa
JOMAUIHUX XUBOTHBIX U
IITAMMOB
MUKPOOPIaHU3MOB.

15.

MeTtobl
CEJIEKIIMOHHOM
paboThI.
CoxpaHeHue,
U3y4YeHHe u
HCTIOJIb30BaHHE
FEHETUYECKHUX

pecypcoB
(1)

MeToap!l CeIeKIIMOHHON
paboThL.
HckyccTBeHHBIN 0TOOD:
MacCOBBIU U
HHI[HBHL[yaHI:HBIIZ.
Orarsl
KOMOUWHAIMOHHOM
cenexkuuu. VcpTanne
TIPOM3BOJUTEIICH IO
noromcTBy. OTOOp IO
TEHOTHITY C TIOMOIIIHIO
OIICHKU (pCHOTHIIA
MOTOMCTBA 1 0TOOP MO
TEHOTHUITY C TIOMOIIIO
anammsa JJHK.
HckyccTBeHHbIH
MyTareHe3 Kak MeToJ
CEJIEKIIMOHHON PabOTHI.
PagunannonHsiii u
XUMHYECKUIA MyTareHes3
KaK UCTOYHHUK MyTaIIi
Y KYJIBTYPHBIX (popm
OpTraHU3MOB.
Hcnons3oBanue
TEHOMHOT'O
PEIAaKTUPOBAHUA U
METOIOB
pexomOmHaHTHRIX JITHK
JUTSL TIOJTYIEeHUS
HCXOITHOTO MaTepuaia
JUTSL CEJICKITUH.
Iomyuenue
TOJIMTIIION/IOB.

PackpsiBaTh coneprxkanue
TEPMHUHOBU MOHATUN:
HCKYCCTBEHHBIN 0TOOD,
MIPOU3BOJAUTEIIH, SKCTEPhED,
OIIM3KOPOJACTBEHHOE
CKpeluIBaHUe, UITN
WHOPUIUHT,
HEPOJICTBEHHOE
CKpelIMBaHue, WIIN
ayTOPUIUHT, YHUCTast
JIMHUS, TETEPO3UC
(ruOpuHas cuia),
Te€HOMHOE
penakTupoBaHUe,
HCKYCCTBEHHBIN
MyTareHes, (pakTopbI-
MYyTareHsbl, MOJHUIUION/IBI,
oTnanéHHas THOpHUAN3aIHS,
CEKBEHHUPOBaHUE.
XapakTepu3oBaTh
OCHOBHBIE METObI
CEJICKLIMU PACTECHUH U
J)KUBOTHBIX: UCKYCCTBEHHBIH
0oTOOp M THOPUIU3AIIHIO.
CpaBHUBATh MAaCCOBBIN
HCKYCCTBEHHBIH OTOOD C
WHJIMBU1yaJIbHBIM,
MMOKa3bIBaTh UX 3HAUCHUE
JUIsI CEJICKIIMM KYJIbTYP-
HBIX PACTEHUH U
JIOMAlIHUX )XUBOTHBIX. ,
ITpuBOAUTH KOHKPETHbBIE
IpUMeEpsl OTAAIEHHOM
rudpuan3anuy B

http://school-
collection.ed
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VOexxa8HHOCTh B 3HAYMMOCTH OWOJIOTHH  IJIA
COBPEMEHHOW IHMBHWJIN3AIWHU: OOECHEUYCHUS HOBOTO
YPOBHSI pa3BUTUs MeaunuHbl (LleHHOCTH Hay4HOTO
TIO3HAHMS)




Bryrpusunosas
rHOpUAN3aIYS.
bnuskopoacrBeHHOE
CKpEIIIBAHNE, WIH
WHOPHUIUHT.
Hepoxncreennoe
CKpEIIBAHNE, WIH
aytopuauHr. ['eTeposuc
U €TO MPUIHHBL.
Hcnonp3oBaHue
reTeposuca B
cenexuuu. OTaanéHuas
THOpUIU3AIIHSL.
IIpeononenue
OecIutoans
MEKBHIOBBIX
THOPHIOB.
JIOCTHXKEHHS CeNeKIINN
pacTeHH U )KHBOTHBIX.
«3enéHast peBOFOIIHY.
CoxpaHeHue u
W3Y4YCHHE
FeHETHYECKHX
PECYPCOB KYIBTYPHBIX
pacTeHUu! U UX AUKUX
poauyen ISl co3aaHus
HOBBIX COPTOB H
THOPHIIOB
CEJIbCKOXO03SIICTBEHHBI
X KyJIbTyp. M3ydeHne,
COXpaHCHHE U
yIpaBlieHuE
TeHETUYECKUMU
pecypcamu
CEbCKOXO03SMCTBEHHBI
X ¥ TIPOMBICIIOBBIX
YKUBOTHBIX B LIETIAX
VITy4IICHUS
CYILECTBYIOIINX U
CO31aHUs HOBBIX

cenexkuuu. OMUCHIBATH
onsIT I'. JI. Kapnieuenko 1o
OPEOTOJICHUIO OEeCTIIIO NS
MEXBHIOBBIX THOPHUIOB.
Paznuuartp Ha
n300pakeHUX (CXemax,
TabNUIaX) y OTACIBHBIX
npeJcTaBuTenei
KOHKPETHOTO COpTa U
HOpOAbl XO35IUCTBEHHO
IICHHBIC HpI/I3HaKI/I,
HEOOXOTUMEBIC YEIJIOBCKY.
XapakTepHu3oBaTh POJIb
CEJIEKIIUH B 00ECIIEUCHUH
OPOTOBOJILCTBCHHON
0€30I1aCHOCTH
yesioBeyecTBa. [IpuBonurs
KOHKPETHBIC TIPUMEPEI
OOCTMOKEHHUH CeJIEKIIUU
KYJIbTYPHBIXPACTCHUU U
OOMAaIIHUX )KUBOTHBIX B
Poccun




MOpOoJ, TUHUK U
KpPOCCOB, B TOM UHUCIIE C
MPUMEHEHHUEM
COBPEMEHHBIX METOJIOB
HAYYIHBIX
HCCJICIOBAaHUM,
MEPEOBBIX HIEH U
MePCIEKTHBHBIX
TEXHOJIOTHH.
JemoHcTpanuu
Iloptpets: H. 1.
Bagurnos, U. B.
Mnuuypus, I'. 1.
Kapneuenko, H.
Bopnoyr, /. K. benses.
TaOnuIEr ¥ CXEMBI:
«MeTozpl CeNeKITI,
«OtnanéHuas

THOPH U3,
«MyTtarenes».
JlabopaTopHnas paboTa
«3yueHue METON0B
CEJEKUHN PACTCHUID)
IIpakTuueckas pabota
«IIpuBHBKa pacTeHUI».
Oxckypeust «OCHOBHBIE
METOMBI B JOCTIDKEHHS
CEJIEKIINH PacTeHUH U
JKUBOTHBIX (Ha
CEJIEKIIHOHHYTO
CTaHIHIO, IICMEHHYIO
depmy,
COPTOUCTIBITATEIEHBIN
YYacTOK, B TEIUTMIHOE
XO35IUCTBO, B
nabopaTropuro
arpOyHHMBEPCHUTETA WIIH
HAaYYHOT'O IEHTPa)»

Pa3znes 16. BuorexHo0rusi U CHHTeTHYeCcKas ouosioruu (44.)




16.

buorexnomorus
KaK HayKa U
oTpacib
npousBoacTBa(lu

OOBEKTHI,
HCIIOJIb3YEMBIE B
OMOTEXHOJIOTHH, —
KJIETOYHBIE ¥ TKAHEBBIE
KYJBTYPHI,
MHKPOOPTaHU3MBI, HX
XapaKTepPUCTHKA.
TpanuuuoHHas
OMOTEXHOJIOT U
XJ1e0oIeueHue,
MOJTydeHHE
KHCJIOMOJIOYHBIX

MIPOAYKTOB, BUHOAETIHE.

MuxpoOnOoIOrHyecKui
cuHaTe3. OOBEKTHI
MHUKPOOHOIIOTHIECKUX
TEXHOJIOTHH.
IIponzBoacTBO Oenka,
aMHHOKMCIIOT 1
BUTaMMHOB.
JemoncTpanuu
TabnuIBl U CXEMBI:
«Hcnonp3oBanue
MHUKPOOPTIaHHU3MOB B
MPOMBIILJICHHOM
MIPOU3BOJICTBEY.
JlabopaTopHnas paboTa
«3y4eHne 00bEKTOB
OHMOTEXHOJIOT .
IIpakTryeckas padora
«lonyuenue
MOJIOYHOKHCIIBIX
MIPOYKTOBY.
OKcKypens
«buorexnonorus —
BaKHEHIIIas
MIPOM3BOIUTENHHAS
CHUJIa COBPEMEHHOCTH
(Ha
OHOTEXHOJIOTHYECKOE

PackpeiBaTh conepxanue
TEpMHHOB U MOHSTH:
OHMOTEXHOJIOTHS,
MHKPOOHOJIOTHYECKHI CHHTE3,
MHKPOOHOJIOTHIECKasT
TEXHOJIOTUsl. XapaKTepu3oBaTh
OOBEKTHI, HCIIOJIB3yEMbIC B
OUOTEXHOJIOTHHU- KICTOYHbIC 1
TKaHEBBIE KYJIbTYpHI,
MHUKpOOpranu3Mel. OnHUCHIBaTh
OCHOBHBIC METO/AbI
TPaAULIMOHHON OMOTEXHOJIOTHH.

resh.edu.ru
http://school-
collection.ed
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VOexaEHHOCT, B 3HAYUMOCTH OHOJOTHMH  IJIS
COBPEMEHHOW IHMBHWJIN3AIUHU: OOECHEUYCHUS HOBOTO
ypoBHs pa3Butus MenunuHbl (LleHHocTn HaydHOTO
TIO3HAHUSA)




MIPOU3BOJICTBO)»

16.

OCHOBHBIE
HATIPABJICHUS
CUHTETHYECKOI
ouosioruu

(1)

Co31aHue TeXHOIOTHIA
Y UHCTPYMEHTOB
LeJIeHAIIPaBICHHOTO
U3MEHEHUS U
KOHCTPYHUPOBAHHUS
T€HOMOB C LIEJIBI0
TIOJTY9IEHUS OPTaHI3MOB
M UX KOMIIOHEHTOB,
COJIepIKAIINX HE
BCTpPEYAOIIHECS B
MIPUPOJIE
OMOCHHTETUYECKIE
nytu. Knetounas
WHXXeHepus. MeTtoabl
KyJbTYpPBI KJIETOK U
TKaHEeW pacTeHU! u
SKMBOTHBIX.
Kpuobankmu.
CoMaTnueckas

THOpH U3 U
COMATHYECKHUH
SMOpHOTeHE3.
Hcnonp3oBanue
raIrIoOu0B B CEIEKIUU
pactenuid. Ilomyuenue
MOHOKJIOHAJIbHBIX
aHTHUTEN.
Hcnons3oBanue
MOHOKJIOHAJIBHBIX U
MOJINKJIOHATBLHBIX
aHTUTEN B MEJIUIIUHE.
HckyccTBeHHOE
OTUIOIOTBOPEHHUE.
PexoHcTpykuus
SIATICKJICTOK 1
KIIOHUPOBAHKE
JKUBOTHBIX. MeTox
TpaHCIUIAHTAINH SIIEP
Ki1eToK. TexHoaoruu

PackpbiBaTh coneprkaHue
TEPMUHOBH ITOHSTHIH:
KJIE€TOYHAasl UH>KEHEPUsI,
KJICTOYHAsI TEXHOJIOI'HSI,
METOJ KyJIbTYpPbl KJIETOK U
TKaHEH, TOTUIIOTEHTHOCTD,
IJTIOPUTNIOTEHTHOCTD,
CTBOJIOBBIC KJICTKH,
MHKPOKJIOHAJIBHOE
Pa3sMHO>KEHHE PACTCHMUIA,
comMaTuyeckas
TUOpUAN3anUs, TaIUIOUIEL,
TUOpPUIOMBI,
MOHOKJIOHAJIbHBIC U
IMOJUKJIOHAIBHBIC
aHTUTENa,METO
TpaHCIJIAHTAllMHU sJep,
KJIOHUPOBAHUE
XapaKTepu3oBaThb
OCHOBHbIE HallpaBJIEHUS
CHHTCTUYCCKON OMOJIOTHH.
OrnceIBaTh Ha
KOHKPETHBIX MpUMepax
METOAbI KJICTOYHOM
UH>XeHepuu. [IpuBoauTh
OpUMEPHI UCITOJIL30BAHUS
MOHOKJIOHAJIBHBIX U
IMOJIUKIOHAJIBHBIX aHTHUTEIT
B Meaunae. OleHuBaTh
3HAUYCHUE CUHTETHYCCKOM
OHOJIOTUH JJIsI CEIIBCKOTO
XO03sIMCTBA U MEAUITUHBI

resh.edu.ru
http://school-
collection.ed
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VOexaEHHOCT, B 3HAYUMOCTH OHOJOTHMH  IJIS
COBPEMEHHOW IHMBHWJIN3AIWHU: OOECHEUYSCHUS HOBOTO
ypoBHs pa3Butus MenunuHbl (LleHHocTn HaydHOTO
TIO3HAHUA)




037I0pOBJICHHS,
KyJbTUBUPOBAHHUS

MUKPOKJIOHAIBEHOTO
Pa3sMHOKEHUS
CENbCKOX035UCTBEHHBI
X KYJBTYP.
HemoncTpanuu
TaOaUIBI M CXEMBI:
«Knerounast
HWH)KCHEPHUS)
16. | XpomocoMHass © | XpoMOCOMHAs U PackpbiBaTh conepkaHue resh.edu.ru VOekAEHHOCTh B 3HAYUMOCTH OHOJIOTHH IS
3 TeHHast TCHHAsI HHOKCHEPUSL. TEPMHUHOB U ITOHATHIA: http://school- | coBpemenHoO# nuMBUIM3anUK: 0OECIIEYCHUS] HOBOTO
UHKCHCPHS HckyccTBeHHBIN TeHHAasi UHXXCHepus, collection.ed | ypoBust pasButust memuruHbl (LleHHOCTH —Hay4YHOTO
(149) CUHTE3 I'CHA U PECTPUKIUOHHBIC u.ru/ TIO3HAHM)
KOHCTPYHPOBaHHC SHAOHYKJICa3bl
PEKOMOMHAHTHBIX (pecTpHuKTAa3BI), INIKHAE
JIHK. Co3nauue KOHIIBI, IJIa3MUIBI,
TpPaHCTE€HHBIX pecTpuKnud,
OPraHH3MOB. JIUTHPOBAHUE,
JlocTikenus n Tpanchopmarus,
MepCIIeKTHBbI CKPUHUHT, TPAHCTCH-HEBIC
XPOMOCOMHOT i (reHeTHYECKHU
FE€HHOU MHKEHEPUU. MOAXQUIHPOBAHHEIE)
DKOJIOTHYECKUE U OpraHu3MbI
OnuchIBaTh METOIBI
3THYECKHE IPOOIEMBI
o PEeNpOIyKTUBHOTO U
TCHHOW UHKCHEPHUH. TePAICRTHUCCKOTO
Aemoncrpaiin KIIOHUPOBAaHUSI, KICTOYHEIC
TaGmuupt u cxemst: TEXHOJIOTHU U CITOCOOBI
«'eHHad HHKEHEPHD) T€HETHYECKON MHKESHEPUH.
XapakTepu3oBaTh
JTOCTHUXKEHUS T€HHOU
WH)KCHECPUH.
OI1eHUBAaTh DKOJIOTHYECKUE
U 3THYECKUCTTPOOIESMBI
KIIOHUPOBAHUS U CO3JaHUS
TPAHCTCHHBIX OPraHU3MOB,
HEePCHCKTUBBI pa3BUTHUS
XPOMOCOMHOM U I'€HHOU
HHXXCHCPHHU
16. | MemuuuHCcKHe MeunuHcKre PackpriBaTh comepkanue resh.edu.ru VOexaEHHOCTL B 3HAYMMOCTH OWOJOTrMU  JJIS




OMOTEXHO JIOTHH

(19)

OMOTEXHOJIOTHH.
IloctreHomHas
UQpoBasi MEAUIINHA.
[ P-mmaraocTuka.
MeTtabonoMHBIN
aHaJm3,
TE€HOLIEHTPUUYECKUH
aHaM3 IpoTeoMa
YeIoBeKa JUIS OLICHKH
COCTOSIHUSI €TO
3/10pOBBSL.
Hcnons3oBanue
CTBOJIOBBIX KJIETOK.
TaprerHas Tepanus
paka. 3D-
OMOMHKEHEPHS IS
pa3paboTku
(hyHIaMEeHTAIBHBIX
OCHOB MEIHIIMHCKUX
TEXHOJIOTHH, CO3TaHHS
KOMILIEKCHBIX TKaHEH
coueTaHHEM
TEXHOJIOTUH
TPEXMEPHOTO
OMOTPUHTHHTA U
ckaddonaunra 115
pelieHus 3a1a4q
MIePCOHATM3UPOBAHHON
MeauiuHel. Co3nanne
BEKTOPHBIX BaKIIHH C
HENBI0 00eCTIeYCHNUS
KOMOWHHPOBaHHOM
3aIIUTHI OT
Bo30Oynuteneir OPBU,
YCTaHOBJIICHUE
MOJICKYJISIPHBIX
MEXaHU3MOB
(hYHKIIMOHUPOBAHUS

TCPMHHOB

M TIOHATHNA: MEIUIIMHCKAs
OMOTEXHOJIOIUS,
METa0O0JIOMHBII aHATHU3,
TeHOLICHTPUUYECKUMN
aHaJn3,
HepCOHATU3UPOBAHHAS
MEOUIINHA,
pereHepaTuBHAs
MEOUIIHA.
XapakTepu3oBaTb METO/IbI
MeTabO0JIOMHOTO U
TEHOIICHTPHUYECKOTO
aHan3a; UCTOJb30BaHUE
CTBOJIOBBIX KJIeTOK; ITIIP-
TUaTrHOCTUKY; TapTeTHYIO
Teparnuio paka.

http://school-
collection.ed
u.ru/

COBPEMEHHOU IMBHUJIN3AIMHU: OOCCHCUYCHUS HOBOTO
ypoBHs pa3ButTusi MeAauiuHbl (LleHHOCTH —HAay4YHOTO
TIO3HAHH )




PezepBHOE Bpems 1 0

OBIIEE 102 26

KOJIMYECTBO

YACOB I10

ITPOTPAMME

11 Knace

Ne HaumenoBanue IIporpammuoe KonuuectBo yacos Buipl qesTensHOCTH OnextporH | OCHOBHbIC HAMPABJICHHS BOCIHUTATEIBLHOMN S TENbHOCTH

/I | pa3/iesioB U TeM CoJIeprKaHue BCer | KOHTp | mpa ble
TIPOTPaMMEI 0 ONBH | KTH (umdpossie)

ble yec obpa3zoBare

pabor | kue JIbHBIE

Bl pab pecypcesl
OTBI

Pazneu 1. 3aposkaeHne u pa3BuTHE IBOJIOIUOHHBIX NMpeACTaABJIeHU B Onosorumn(44.)

1.1 DBOJIIOIMOHHAS OomonnoHHas Teopus | 1 0 0 PackpsiBath coneprkanue | resh.edu.ru | CrtocoOHOCTP  OIICHMBATH  BKJIAL POCCHUCKHUX
teopust Y. 4. Hapsuna. TEPMUHOB http://schoo | yaéHBIX B CTaHOBJICHHE W pa3BUTHE OWOJIOTHH,
Hapsuna(1q) Ipeanoceuiku n  HOHATHH: KpCallMOHMU3M, | |. NOHMMAaHUE 3HAYEHUS OHOJOIrMH B [O3HAHUU

BO3HHKHOBEHUSI BHJI, CHCTEMATHKA, OMHAPHAS | collection.e | 3aKOHOB  NPUPOABI, B JKM3HH  4YeJIOBEKA H
napsunusMma. JKu3Hb u HOMECHKJIaTYypa, du.ru/ COBPEMEHHOTO ob1ecTBa (TTaTpuoOTHYECKOTO
Hay4Hasi JeATeIbHOCTb HCKyCCTBCHHAA cucrema BOCIIMTAHHE)

u. JlapeuHa. Knaccnq)nxaufm OpraHu3MOB,

JlemorCTpaIHH HUCTOPUYECKUI METO/I,

Toprpersi: JapBUHHU3M.

ApHcTOTeD, K. XapakTepHu3oBaTh B3TJISLIBI

Junneii, XK. . Jamapr, Apwucrorest Ha pa3BUTHE

9. XK. Cenr-Unep, XK.

KioBee, Y. JapsuH.
TaOnumel ©W  CXEMBI:
«Cucrema SKUBOM
MIPUPOIBI (o K.

Jlunnero)», «JlecTHuna

KHUBBIX CymecTB (10

KUBOHW rmpupoabl. OneHuBarhb
Bkian K. Jluanaes, XK. Bb.
Jlamapka u Y. JlapBuHa B
pa3BuTHE OHOJIOTHUH.

Kpurnuecku OLICHUBATh
KpealMoOHUCTCKHUE B3IJISLJIbI Ha
KHUBY IO opupoay.




Jlamapky)»,

«MexaHusm
(hopmupoBaHus
MPUCTIOCOOIeHU y
PacTeHM M >KMBOTHBIX
(o Jlamapky)»,
«Kapra-cxema
MapIpyTa
MyTELECTBUS 4.

HapBuna», «Haxonku
Y. apBuHa»

Ilepeuuncnsate KYJIbTYPHO-
UCTOPUYECKHE U ECTECTBEHHO-
Hay4HbIE OPEAOCHIIKHU
ITOSIBJICHUS 3BOJIFOITMOHHOMN
TEOPUH

Y. JlapBuHa.

Ponp ncropuueckoro merona.
N3narate CYLIHOCTbh
S5BOJIIOLIMOHHONW  TEOpHUU 4.

JlapBuHa.
Ha3piBaTh OCHOBHBIE (DaKThI
ouorpaduun Y. JlapBuHa wu

STaIbI CO3aHUs UM
SBOJIIOLIMOHHON TEOPHUMU.

12 | demxymue JABuxymiune CHUIBI PackpbiBaTh conepkanue | resh.edu.ru | OtHomeHre K OMOJIOTHH Kak K BaKHOM COCTaBJISIOIICH
CUIIBI 3BOJIIOIIMU | JBOIIFOLMU BUI0B 110 Y. TEpMHUHOB http://scho0 | kyasTypsl, rOpAOCTh 3a BKIAA POCCHHCKHX H COBETCKHX
BUJI0B 110 . Hapsmiy (BRICOKAS 11 HOTDITHH: HACACACTBEHHOCTE, | |- yu€HBIX B pa3BUTHE MHPOBON OHOIOIMYECKOW HAyKH
Hapsuny (2 9) WUHTCHCHBHOCTh H3MCHYIUBOCTE, collection.e

pAIMHOKCHHS MCKYCCTBEHHBIH 0TGOP, 60pb6a | dy ru/ (ITarproTHyeckoe BOCIIUTAHNUE)
OPraHH3MOB, 3a CYIIIECTBOBAHUE,

HacleICTBEHHAS €CTEeCTBEHHBIM  0TOOpP.

M3MEHYHBOCTb, OOpHOa Wznarate cymHocTs yueHus Y.

3a CYILECTBOBAHIE, JlapBuHa 00 HCKYCCTBEHHOM

eCTeCTREHHDIH i ot6ope. XapakTepHu3zoBaTh

HICKYCCTBEHHbIi JBWDKYIIIUE CHJIBI  DBOJIOIUH

oT60p). JleMoHCTparuu
[Toptper: Y. J[lapBuH.
TaOauil W CXEMBI:
«Dopmbl  OOpEOBI 32
CYIICCTBOBAHUEY,
«[opomer  romyOeit»,
«MHuoroo0pasue
KYJIBTYPHBIX bopm
Kamyctel»y,  «[loponsr
JIOMAIITHUX
JKUBOTHBIX», «Cxema
o0pa3oBaHUsI ~ HOBBIX
BUJIOB (o 4.
JapBuny)», «Cxema
COOTHOIICHHSI

BUJIOB no JlapBuHy.
I[TpumenaTs 3HAHUS o
JBIDKYIIUX CHJIAX DSBOJIOLUAU
BUAOB 1o JapBuHy  Oms

00BsICHEHUS MHOT000pa3us
BUJIOB, mopo JOMAaIIHUX
KUBOTHBIX Hu COpTOB

KYJbTYPHBIX PACTEHUI.




JBIDKYIINX CHI
IBOJIOLIUI»

1.3 | ®opmupoBaHne Odopmitenne 1 0 PackpeiBaTh conepxaHue resh.edu.ru | OTHOIICHHE K OMOJIOTHH KaK K B)KHOH COCTaBIISIOMICH
CHHTSTYIECKOH | CHHTETIHYECKOH Teopiy TEPMHHOBM MOHATHH: http://schoo | kynpTypsl, ropaoCTs 3a BKIaA POCCHIICKMX H COBETCKHX
i apomoLuiit (CT3). AGPBIHHIM, MyTartit, I- YUYEHBIX B Pa3BUTUE MUPOBOI OUOIOrHYIECKOil HayKu
ssomomH (1 1) Helitpansnas Teopus MyTallMOHHBII IIpoLecc. collection.e

3BOJIOLUN. OGBSICHATH IPUYMHBI KpU3Uca | du.ru/ (IarproTiieckoe BOCTHTaHUE)
CoBpemeHHast JapBHHU3Ma

3BOJIIOLIMOHHAS OOO0CHOBBIBATh

Ouosorus. 3HaUCHHE 3aKOHOMEPHOCTD

SBOJIIOLMOHHOM TEOPHH TpaHcopmaluu TapBUHU3MA B
B ()OPMHUPOBAHHU CUHTETUYECKYIO TECOPHUIO
€CTECTBEHHOHAYYHON spomonuu (CTD). M3narats
KapTHHBI MHUpA. OCHOBHBbIE noJyioxeHuss CTO
JlemoncTpanuu OuenuBats Bkian I [le @pusa,
IMoptpertsr: C. C. C. C. YerBepukona, 1. .
Yersepukos, 1. 1. HImaneraysena, /1. K. bensieBa
[Imansraysen, K. B (hopmupoBanue CTD
Xonpeiin, 1. K. OunenuBats 3HayeHue CTO B
BensieB. Tabmums! u (opmupoBaHUM COBpeMeHHOU
cxeMbl: «OCHOBHBIE €CTECTBEHHO-HAYYHOMN
TIOJIO>KCHHUS KapTHUHBI MUpa.

CHHTETHYECKOH TEOpHHU

IBOJIOLIUI»

Paznen 2. Mukpo3BoJoums U ee pe3dyabrarbi(144.)

2.1 | Dramst Iomynsanus xax 3 0 PackpriBaTh conepxaHnue resh.edu.ru | 3aMHTEpECOBAHHOCTH B IOJyYCHUH OMOJIOTHYECKUX
SBOJIONUOHHOI'O | 3jIeMEHTapHas €IMHULA TEPMUHOB U MMOHSITHUHN: http://SChOO 3HAHUH B IEJIsIX NOBBIIICHUS O0IIeH KyJIbTYPHI,
nponecca: SBOJIIOIUU. MHKPOI3BOJIFOLIHA, I- €CTECTBEHHO-HAaYYHOU I'PaMOTHOCTH KaK
MHKPOSBOJIIOIHA | CoBpeMEHHbIE METO/IbI MaxKpO>3BOJIIONMUS, MyTalllH, collection.e | cocTtaBHOI yacTu GYyHKIIHOHAIEHOW I'PaMOTHOCTH
u OLIEHKU T'€HETHYECKOT O MO JISIIHSL, KOMOUHAIIMH du.ru/ oOyuaromuxcsi, GOpMUPYEMOI IpH U3yUESHHUU
MAKpO3BOIIOLHA | phaznooOpasus 1 I'CHOB, FCHO(OH, ouosoruu (L[eHHOCTH HAayYHOTO TO3HAHWS)

. Homymsiius — CTPYKTYDBI HOMYJIALHIA. 3JIEMEHTAPHOE DBOJIOIIMOHHOE
3JeMeHTapHas Vsmenenme renodora SIBIICHUE
eIMHULA TONYISIHH KaK XapakTtepu3oBaThb




9BOJIIOINH JJIEMEHTapHOe MHUKPOIBOJIIOIHUIO KaK dTar
(3u) 9BOJIOLMOHHOE [IOSIBJICHHUSI IIPUCTIOCOOICHU
sIBJICHUE. 3aKOH W BUOOOpPA30BAHMSI.
TEHECTUYECCKOT O XapaKTepI/I?,OBaTI)
paBHOBecHs k. IOy JIALHIO KaK
Xapau, B. BaitaOepra. SJICMCHTapHYIO CHHHILY
JleMoHCTpaun 3BOJIIOLIUU. Hepeqnc‘gmn)
TaGIHIBI ¥ CXEMBI: MPU3HAKU UJIeaIbHOMN
«MyTaumonHas MOMYJISIIINHA U OOBSICHATH
M3MEHUHBOCTDY, YCJIOBHSI BBITIOJIHEHHUS 3aKOHA
«Tonynauuonnas Xapau—BaitnGepra.
CTPYKTYpa BHIa», [TpumensaTs nmeronuecs
«CXeMa posBIeHHS 3HaHUSA AJIS100BICHEHHUS
3axoHa Xapi— NPUIHH U3MEHINBOCTH Y
BaitnGepra». ocobeit oqHOoTO BHUA.
JlabopaTopHnas paboTa
«BolIsiBIEHHE
WU3MEHYNBOCTH y
0co0ei 0JJHOTO BHIA»

2.2 | DnemeHTapHbBIE OnemeHTapHbIE PackpriBaTh coaepkanue | resh.edu.ru | 3aMHTEpECOBAHHOCTH B IMOJYYESHUH OMOJIOTHYECKUX
(akTopbI (akTopsl  (OBIDKYIIHE TEPMHUHOB 51 nousituit: | http://schoo | 3Hannii B mensix mNOBBINIEHUsT OOWIEH KyJIbTYpHI,
SBOJIIOLHUH CHUIBI) 3BOJIIOIIMH. MYTalLMOHHbIA npouecc, | I- €CTECTBEHHO-HAY4YHOU rpaMOTHOCTH Kak
(3 ) MyTaIMOHHbIH KOMOWHATUBHAS collection.e | cocraBHOl YacTH (GYHKIIMOHATBLHOW TPaMOTHOCTH

npotecc. U3MEHYHUBOCTb, du.ru/ oOyuaromuxcsi, GOpMHPYEeMOW TMpU H3YyYSHUH
Komb6unaTtusHas MONYJISILIUOHHbIE BOJIHBI, 6uomnorun (LleHHOCTH HAay4YHOTO MO3HAHUSA)
W3MEHYUBOCTh. Jlpeiid nperid T'€HOB, MUIpaLUY,

TeHOB —  CiydaiiHble HU30JISIIIUS, reorpaduyeckas

HEHaIpaBJICHHbIE (TIpocTpaHCTBEHHAs)

WU3MEHEHHMS 4acTOT HU30JISIIIHS, Ounoyornyeckas

aieneil B OMyJIsAIusX.
O¢ddekr  ocHoBaTemns.
O¢ddekr OyTHUIOYHOTO
ropibimka. CHbKeHHe
TCHETHYECKOTO

pazHooOpasus:

NPUYMHBI U CIICACTBUSL.
IIposiBnenne >ddekra
npeiida TEHOB B
OONBPIIMX W  MAaJbIX
MO JISTIHSIX.

(perpoyKTUBHAS)  W3OJISIINSA,
sddext ocHoBaress, 3PdekT
OYTBLIIOYHOT'O TOPJIBIIIKA
XapakTepu3oBaTh
3JIEMEHTapHbIE (paxTopHI
(mABHOKyIIHE CHIIBI) BOJIOIUH.
OnennBate Bkian C. C.
YerBEepUKOBA,

] Matiipa B pa3BuTHe
SBOJIFOIIMOHHOT O Y4YESHHUSI.
OOBSICHATH IIPUYHHBI




Murpanuu. U3zonsauus
MO JISAIUH:
reorpaguueckas
(TpocTpaHCTBEHHAS),
6uonorudeckas
(penpoyKTHBHAS).
HemoncTpanuu
Hoptpersr: C. C.
UYerBepukoB, 3. Maiip
Tabmuubl W CXEMBI:
«JIBmxKyiue CHJIBI
SBOJIIOLIUI,
«OKoJorHYecKas
M30JSIIMsL  MOIYJISLUI
CeBaHCKOH  (openm»,
«['eorpadmueckas
M30JIALUS
JIMCTBEHHUIIBI
cUOUpCKOit u
JIMCTBEHHUIIBI
JIaypCKOI»,
«IonynaunoHHbIE
BOJIHBl  YHCIIEHHOCTH
XHUITHUKOB U JKEPTBY.

HEHAIIPaBJICHHOTO  JCHCTBUSA
2JIEMEHTAPHBIX
SBOJIFOIIMOHHBIX (DPAKTOPOB.
IIpumensaTs UMEIOLINECS
3HaAHMUS

0 IBHKYIIUX CHJIAX 3BOJIIOINHU
JUTST 00BsICHEHUS MIPUYUH
pa3HoOOpa3us reHodoHIa

TIOITYISIITUUA OJTHOTO BUA.

2.3

EcrecTBeHHbIH
oToop —
HanpaBJSIOIUN
(baxTop
9BOJIIOINH

29

EctecTBenHsI 0T60D —
HaIpaBJISIOIIMI
(haxTOp FBOMFOINH.
®DOpMBI €CTECTBEHHOTO
oTOopa: IBIKYIIUH,
CTaOMIIN3HPYIOINH,
PpaspsIBarOIUit
(IM3pYNTHBHBIN).
TTonoBoit oT6OP.
BozHukHOBeHUE U
HBOJIFOIIHA
COLIMAIIEHOTO
MOBEJICHUS )KUBOTHBIX.
JemoHcTpanuu
TaGuuubl U cXeMbI:
«Cxema neiicTBust

PackpsiBaTh coneprkaHue
TEPMUHOBH TTOHSTHIA:
€CTECTBEHHBIH 0TOOD,
JBIDKYIIUN 0TOOD,
CTAaOMITU3UPYIOIHUN OTOOP,
paspsiBaromuii oTé0p,
MOJIOBO# 0TOOD.
XapakTtepu3oBaThb
€CTECTBEHHBIH OTOOp KaK
JOBYOKYILYIO U
HaIpaBJISTIOIILY IO CHUITY
3BOJIIOIINH, €ro (hOPMBI
Paznnyats popmebl
€CTEeCTBEHHOT O 0TOOpa B
MMOMYJISIIUSX, TIPUBOJINTH
MIPUMEpHI AeHCTBUS B
MOy ISIUIX QOpPM

resh.edu.ru
http://schoo
|-
collection.e
du.ru/

3anHTEepECOBAHHOCTH B MOJYYSHUH OMOJIOTHUECKUX
3HAHWI B MENSX MOBBINICHUS OOIIeH KyJIbTYpHI,
€CTeCTBEHHO-HAay4YHOH TPaMOTHOCTH Kak
COCTaBHOW dYacTH (YHKIIHOHAIFHOW T'PaMOTHOCTHU
obOydarommuxcs, ¢GopMHUpPYEeMOHl TIpU HU3YUYCHHUU
omororun (LleHHOCTH HAayYHOTO MTO3HAHUS)




€CTECTBEHHOTO €CTECTBEHHOTO 0TOOpa.
ot6opay, «Dopmbl OOBSICHATH MPEANOCHUIKA 15
60pBObI 32 AEUCTBUS JBWXKYLIEH U
CyIIECTBOBAHHUEY, crabunusupyroulei popm
«HHZ[ychPIaJILHLIﬁ CCTCCTBCHHOTI' O 0T60pa
MeTaHu3MY, <« KuBbie CpaBHuBath HOpMEI
HCKOIAEMEIE) €CTECTBEHHOT00TOOpA, AeaTh
BBIBOJIBI HA OCHOBE CPaBHEHHSI
IIpumenaTsr nMeroIuecs
3HAHMUS
0 €CTeCTBEHHOM OTOOpEe JUIst
OOBSICHEHHUSI IIPOLIECCOB,
MPOUCXOSIIIUX B MOITYJITUIHSIX
BHUJOB OPTaHU3MOB
2.4 | Ilpucniocobnenn | IpucmocoGieHHOCTh PackpbiBaTh coaepkaHue resh.edu.ru | 3aMHTEpECOBAHHOCTH B MOJYYCHUH OMOJIOTHYECKUX
OCTb OPraHU3MOB | OpraHU3MOB KaK TEpPMHHA IPUCTIOCOOIIEHHOCTh http://schoo | 3HaHuii B Heisix MOBBIICHHS 001 KyJIbTYPHI,
KaK pe3yJibTar pe3yneTaTt OpraHu3MOB (aganTamnus), I- €CTECTBEHHO-HAayYHOU I'PAaMOTHOCTH Kak
MHKPOSBOJIIONNH | MUKPOIBOIIOLHH. apomMopd 03, UINoa AN TAIHS. collection.e | coctaBHOM YacTH (PyHKIIMOHAIBLHONW I'PAMOTHOCTH
(29) BozHukHOBEHNE I[TpuBOIMTH KOHKPETHBIE du.ru/ oOyuaromuxcsi, GOpMHUPYEMOI IPpH U3yUECHUHU
MPUCTIOCOOICHUH Y MIPUMEPHI TPUCTIOCOOICHUHN o6nonornu (LleHHOCTH HAYYHOTO TIO3HAHMS)
OpPTaHHU3MOB. OpraHu3MOB
Apomopdo3sl 1 (Mmopdonoruyeckue,
UANO0A A TAIUH. (usmonornueckue,
IIpumepsr OMOXMMHYECKHE,
MIPUCTIOCOOJICHHUN Y noBeqeHueckue). OOBSICHATH
OpPTraHU3MOB: MEXaHHU3M BO3HHKHOBEHHSI
Mopdoiornyeckue, MIPUCHOCOOJICHUN Y
¢usmnonornyeckue, OpraHu3MOB
OMOXMMHUYECKHE, I[MTpuBonuth MIPUMEPHI
MIOBE/ICHUECKHE. apomopdho30B u
OTHOCHUTENBHOCTh uauoajanTaluil y pacTeHUd u
HPHUCIIOCOOJICHHOCTH JKUBOTHBIX.
OpraHu3MOB. OOBICHATH POJIb ap0M0p<b030B
ﬂeMOHCTpaHI/II/I B OCBOHHWH OpraHusMamMu
TaGIuIIbI ¥ CXEMbI: HOBBIX Cpejl OOMTaHHUSI.
«IToKpOBUTENLCTBEHHA O6bsCHATE pOITh
naroaganTanui
s OKpacKa >KHBOTHBIXY,
B IIPUCTIOCOOICHUH
«IIpenymnpexnaronias
OpPraHM3MOB K KOHKPETHBIM
OKpackKa )KUBOTHBIX),
ycioBusIM cpeabl. Jloka3biBaTh
«DPU3NOIOrHYECKHUE

aJanTalumn,

OTHOCHUTEIIbHBIN XapaxkTep




«[IpucnocobaenHoCcTh
OpraHu3MoOB U €€
OTHOCHUTEIILHOCTB.
Ob6opynoBanue:
repOapuu pacTeHHIA;
KOJUICKIHH
HACEKOMBIX; Tyderna
IITUL U 3BEpEN C
MpUMEPaMH PA3ITHIHBIX

MIPUCIIOCOOJIEHHOCTH U
MIPUBOJUTH IIPUMEPHI
OTHOCHUTEIBHOCTH ajanTaluii.
PackpbiBaTh 3HaueHUE
JBIOKYIINX CHJI 9BOJIIOLINU B
bopmupoBannu
TIPUCTIOCOOJICHUIA.

MPUCTIOCOOIEHUII.

2.5 | Bun, ero Bun, ero xputepuu u PackpsiBaTh conepxaHue resh.edu.ru | 3aMHTEpECOBAHHOCTH B IMOJYYCHUH OMOJIOTHYECKUX
KpUTEPUHU U CTPYKTYpa. TEPMHHOBM IIOHATHUN: BUJI, http://schoo | 3HaHU B 11eISX MOBBINICHHUS OOIICH KYJIBTYPHI,
CTPYKTypa JleMOHCTpammu KpUTEpUHU BUIA, I- €CTECTBEHHO-HAYYHOH IPAMOTHOCTH KaK
(29) TaGUIbl U CXEMBI: HOJIMMOP(U3M, BUIbI- collection.e | cocraBHOM YacTH PYHKIIMOHATBLHONW TPAMOTHOCTH

«Kpurepuu Bunay, JABOWHHKH, apeat, du.ru/ oOyuaromuxcs, GOpMUPYEMOI IPpU U3YUCHHUU

«BUIBI-TBOMHUKI Y,
«CtpyKTypa BUIA B
TIPUPOICY.
ObopynoBanue:
repOapun pacTeHHIA;
KOJIICKITHH
HACEKOMBIX; dy4erna
ITUL] U 3BEPEU pa3HbIX
BU0B. JlaboparopHas
pabora «CpaBHeHHE
BUJIOB 10
MOP(OJIOTHYECKOMY
KPUTEPHIO»

9KOJIOTUYESCKas HUIIA,
NOMyJIsilvsl, BUIOBOU
KapHUOTHII, KOCMOTIOJIUTHI,
SHJIEMHUKU, TTOABUIBI,
3KOTHUIIBI. XapaKTepU30BaTh
KpUTSPHUHU BHA
(Mmopdomoruyeckuid,
T€HEeTUYECKHUH,
OHMOXMMMUYIECKHI,
reorpaU9IeCcKui,
IKOJIOTUYECKUH,
ouoxumuyeckuii) OOBSACHATH
HEOOXOIUMOCThH
UCIOJIb30BaHUs BCEU
COBOKYMHOCTH KPUTCPHUECB LIS
onpeneneHusT BUOOBOM
MPUHAJIICKHOCTH OpraHu3Ma.
[TepeuuncasiTh OCHOBHBIC

BHYTPUBUIOBBIE I'PYIITUPOBKHU.

OOBSICHATH IPUYUHBI
CyIIECTBOBAHUS MOHO- U
HOJIUTUITNYECKUX BUIOB.
CpaBHUBATH BUBI TIO
Mopdonorunaeckomy
KPHUTEPHUIO.

omnororun (LleHHOCTH HAayYHOTO MTO3HAHUS)




2.6

BunoobpazoBanu
€ KaK pe3ylbTaT
MHKPOJBOJTFOIIHH.
CBs13b
MHKPOIBOJIFOIIHN
u
SMHUACMHOJIOTHEH
(29.)

Bunoobpa3oBanue kak
pe3yabTat
MHUKPOIBOJFOIIHH.
M3omsaumsa — kimroyeBon
(hakTop
BHUI000Pa30BaHMUA.
IIytu u crtocoOb1
BUI000Pa30BaHMS:
AITIONaTPUIECKOe
(reorpaduueckoe),
CUMITaTPHYECKOE
(aK0Mmoruyeckoe),
«MTHOBEHHOEY
(monumIoNAN3aINA,
THOPHIN3AIINS).
JmurenpHOCTH
SBOITIOITUOHHBIX
TIPOIIECCOB.
MexaHu3mel
(hopmupoBanus
6moIornIecKoro
paszHoo6pasus. Poib
3BOJIIOLIMOHHOM
6uonoruu B pa3paboTke
HAYYHBIX METOJIOB
COXpaHCHHS
6mopazHo0Opa3usl.
Muxpo3BorOnHsS U
KO3BOJFOIIHS TAPA3UTOB
U UX XO35IEB.
MexaHu3mel
(hopmupoBaHus
YCTOMYHMBOCTH K
aHTHOMOTHKAM U
croco0BI 6OPHOHI C
Hel. JlemoHCTpanu
TabmuIB! U CXEMBI:
«Croco0sI
BUI000Pa30BaHUIY,
«[eorpaguueckoe

PackpriBaTh conepikanue
TEPMHHOB: MUKPOIBOJIIOLHS,
W30JISIIMSL, KOIBOJIFOLIUSI.
XapakTepu3oBaTtb
BunooOpazoBanue. OOBACHATH POITb
W30JSIIMH B 00pa30BaHUU HOBBIX
BUI0B. XapaKTEepHU30BaTh Pa3HbIC
croco0BI BUA000Pa30BaHMUA.

resh.edu.ru
http://schoo
|-
collection.e
du.ru/

3anHTEpECOBAaHHOCTh B MOJYUYCHHU OMOJIOTHUECKUX
3HaHUU B EJISIX MOBBILICHUS 00IIeH KyIbTypHI,
€CTECTBEHHO-HAy4YHOI I'PaMOTHOCTH KaK
COCTaBHOW JacTH (PyHKIMOHATBHON TPaMOTHOCTH
obydarommuxcs, GoOpMUPYEMOIl IPU U3yICHUH
ouonoruu (L[eHHOCTH HAyIHOTO TTO3HAHUS)




BU000pa3oBaHue TPEX
BUJIOB JIAHBIIICIHY,
«IKoNOTHYeCcCKoe
BHI000pa30BaHIe
BUIOB CHHUIDY,
«[Tomummonael
pacTeHui»,
«KanycTHO-peneuHsblil
THOpHIT.
O6opynoBaHue:
repOapum pacTeHHH
OJIU3KHX BHOB,
00pa3oBaBIINXCS
Ppa3IMYHbIMU
CIoCO0aMH.

Paznen 3. Makpo3BoJIIOLMSA U ee pe3yabTarbi(64.)

3.1 | MakposBostoriusi. | MeTo bl U3yueHHS 1 0 0 PackpriBaTh comepxanue resh.edu.ru | 3auHTEPECOBAHHOCTH B MOJYUYCHUHU OMOJIOTHYCCKUX
[TaneoHTosornye | MaKkpOIBOJIOLUH. TEPMHHOB: MaKpOIBOJIIOLHS, http://schoo | 3HaHuii B HesisiX MOBBIICHHS 001 KyJIbTYPHI,
CKHE METOJIbI [Taneonronoruueckue (unoreHeTHYECKUE PSIIbI, I- €CTECTBEHHO-HAy4YHOI I'PaMOTHOCTH KaK

U3YYCHHUS METO/BI U3Y4CHUS najeoHToyorus. Xapakrepuzosare | collection.e | cocraBHOIl yacTu QyHKIMOHAIBHON 'PaMOTHOCTH
sBosrortuu( 14.) SBOJIIOLUH. MakposBoonuo0. CpaBHUBATh du.ru/ oOyuaromuxcsi, GOpMUPYEMOI TPpH U3yUECHHUHU
[epexonuble Gopmbl U HPOLECCHl MAKPOIBOJIIOLUH H o6uosoruu (LIeHHOCTH Hay4yHOIr'O MO3HAHHS
(buoreHeTHYCCKHE MHKPO3BOJIFOLIHH.
PSIIBI OPraHU3MOB.
Jemonctparuu
Tabuuibl U CXeMBI:
«DunoreHeTUUECKU
PSSO,
«APXEOoNTEPUKCH,
«3Bepo3yOrIe AmepsI»,
«Creronedanbly,
«PuHMODUTE,
«CeMeHHBIE
HaropOTHUKI.
Oo6opynoBanue:
KOJUICKIIMH, repOapu,
MYJISDKH UCKOTIAEMbIX
OCTaTKOB OPraHM3MOB

3.2 | buoreorpapuuec | buoreorpapuueckue 1 0 0 PackpeiBaTh copepxkanue resh.edu.ru | 3anHTEpECOBAHHOCTD B MOJYYSHUH OMOJIOTHYSCKUX
TEPMHUHOB




KHUEC MCTOAbI
H3Yy4YCHU

METOABI U3Y4EHUS
sBosory. CpaBHEHHE

U TIOHATHI: Ouoreorpadusi,
SHAEMHKH, PEITUKTHI

http://schoo
|-

3HaHUU B IEJISIX MOBBIICHUS 00IIEH KyIbTYypHI,
€CTEeCTBEHHO-HAay4YHON I'paMOTHOCTHU Kak

spostroruu (1 9) (hrops! 1 BayHsI OOOCHOBBIBaTh 3HAYCHHC collection.e | cocTtaBHOI yacTu GyHKIIMOHAILHOW IPAaMOTHOCTH
MaTEpPUKOB U OCTPOBOB. Onoreorpadun 1y U3ydeHUs du.ru/ oOyyaromuxcs, GOpMHUPYEMOI MPH U3yUECHUHU
Buoreorpaduueckue SBOITIOIINH OPTaHU3MOB. onororun (LleHHOCTH HAayYHOTO MMO3HAHUSA)
obmactu 3emun. Buapr- [Mepeuncnars
SHIEMUKH U PEIUKTHI. Oomoreorpaduyueckue o0racTu
JemoHCcTpannn 3eMiIn U OOBSICHATHh HPUYUHBI
Tabnuupl U cXeMbL: WX BBLACIICHUS
«buoreorpaduueckue CpaBHuBathb piopy u dayHy
30HBI 3eminy, «Jpeid MAaTEpPUKOB U OCTPOBOB,
KOHTHHEHTOBY, pacTeHusl U YKUBOTHBIX
«PenukTh. pa3HbIX OuoreorpauuecKux
Ob6opynoBaHue: obnacrei
repbapHy; KOJUICKIUH [IpuBOAUTHE TPUMEPHI
HAaCEKOMBIX PEIIMKTOBBIX OPraHU3MOB,
BHUIOB-2HJICMHUKOB
OOBSICHITH NPUYUHBI
COXpaHECHUs BUAOB-IHJICMUKOB
Y <OKHBBIX HCKONASMBIX»

3.3 | OmOpuosnorudeck | DMOPHOJIOTHIECKHE | PackpbiBaTh conepxkaHue | resh.edu.ru | 3anHTEepEeCcOBaAaHHOCTH B IOJIyYCHUH OMOJIOTMYSCKUX
ue cpaBHHUTETHLHOMOP(OJIO TCpMHHOB http://schoo | 3Hauuii B 1ensiX MOBBIIMICHUS] OOIIEH KYJIbTYPHI,
1 CPABHUTEILHO- | rpyeckue METOJIBI M TOHATHH:  dMOpuonorus, | |- €CTEeCTBEHHO-HAYyYHOU TPaMOTHOCTH Kak
MOp(OIOrHYecKH W3YyUYCHHSI  JBOJIFOLIUU. MOpP(OIIOTHsl, FOMOJIOTHYHBIC H | collection.e | cocTaBHON wacTH (GyHKIIMOHAIBHON TPaMOTHOCTH
€ METOJIBI I'eHetnyeckue 4HaJIOTUIHBIC OpraHel, | du.ru/ oOyuarommuxcsi, GHOpMHUpPYeMONW NpU HUIyYCHUU
U3ydeHUA MEXaHU3MBI 3BOJOIIHH PYAUMCHTBI, aTaBU3MBI, 6uonoruu (LIeHHOCTH HAayYHOTO TTO3HAHWS)
9BOJIIOINU OHTOreHesa i OmoxmumMHYecKass TOMOJIOTHS.

(24) HOSBICHHAS XapakTepru3oBaTh
3BOJTIOIHOHHBIX SMOPHOJIOTHYECKHE,
HOBILECTE. CPaBHUTEJIBHO-
TI'oMonoruunsie 51 Mopdoornieckue,
AHAJIOTMYHBIC OpPraHbL. MOJICKYJISIPHO-T€HETHYECKHE,
PyauMeHTapHBIe OMOXMMHYECKHE,
OpraHsl 1 aTaBH3MbL MaTeMaTH4YeCKHe METO/IbI
MounekyasipHOreHeTu4e HU3y4CHUA SBOJFOLINH.
CKHE, OHOXMMUYECKHE OOBSICHATH 3HAYCHUEC
" MAaTeMaTHUECKHE SMOPHOIOTHH, CPAaBHUTEIHHOMU
METOIBI H3ydeHNs Mop(dosorun, MOJIEKYJISIPHOH
SBOJTIOLIHIL FCHETHKH, OMOXNMHH,
I'oMosoryuHbIE  TEHBI. OuonHpopmMaTHKH AT




CoBpEeMEHHBIC METOIbI
MOCTPOCHUS
(buIoreHeTHYECKUX
JICpEBbEB.
XpOoMOCOMHBIE
MyTaIlid ¥ 3BOJIOIHA
TEHOMOB.
HemoncTpanuu
IToptpets: K. M. Bap,
A. O. Kosanesckuii, ®.
Mionnep, O. T'ekkens.
TaOauubl ©W  CXEMBI:
«HauanbHble cTagun
3MOPHOHALHOTO
Pa3BUTHA TO3BOHOYHBIX
JKUBOTHBIXY,

«["oMOJIOTHYHBIC u
AHAJIOTUYHBIE OPTaHBI»,
«PynuMeHTHI»,
«ATaBU3MEIY,
«XpOMOCOMHBIE

HAOOpBI YeNlOBeKa W
HIMMITaH3e».
O6opynoBaHue:
KOJUIEKIIMH, TepOapum,
MYJISIKA
TOMOJIOTHYHBIX,
AHAJIOTUYHBIX,
PYAUMEHTApHBIX
OpraHoB M aTABU3MOB

U3yUdCHUs
OPTaHU3MOB.
OnennBathk BKJIag A. O.
KoBanesckoro B pa3BUTHE

9BOJIFOIITNHA

SBOJIIOLUOHHOT O YYEHHs.
OnuceIBaTh T€HETUYECKHUE
MEXaHU3MBI SBONIOLAHU
OHTOTE€He3a 51 HOSIBIECHHUS
SBOJIOLIMOHHBIX HOBIIIECTB.
ITpuBoauTs PUMEPHI
aTaBU3MOB

U PYyAUMEHTApHBIX OPraHOB Yy
pas3iM4HBIX  OPraHU3MOB U

OOBSICHSITH MIPUYUHBI ux
OOSIBIECHUS.

ITpuBoauTh OpHUMEPBI
TOMOJIOTHYHBIX Hu
aHAJTOTUYHBIX OpraHoOB.
CpaBHUBaATh CTPOEHHE OpPraHOB
y OpPraHU3MOB pas3HBIX
CUCTEMATUUYECKUX IrpyIIL.
ITpuBoauts IIPUMEPHI

OUMOXMMHUYECKON U  TE€HHOU
TOMOJIOTHH.

OueHuBaTh 3HA4YECHUE
ononHpoOpMaTuKu IS
W3y4YCHHUsI  3aKOHOMEpHOCTEH
SBOJIIOLHH.

3.4

OOmue
3aKOHOMEPHOCTH
SBOJIIOIIAHN

(29)

OO6mrue
3aKOHOMEPHOCTH
(TpaBmIIa) SBOJIOIHIH.
IIpunuun cMeHsl
(hyHKIHH.
Heobpatumocts
9BOJIIOIHH.
AJnanTUBHAS paguaIysl.
HepaBnomepHocThb
TEMIIOB YBOJIIOLIMH.

PackpeiBaTh conepsxkanue
TEpMHHOB W MOHSATHI: CMEHA
(yHK1IHN OpraHoB,
HEOOpaTUMOCTH DBOJIIOINH,
agariTUBHadgpaguamnms,
HECPAaBHOMEPHOCTH TEMIIOB
ABOJIIOIMH, YePEIOBAHHE
TJIABHBIX HaHpaBJ’[eHI/Iﬁ
SBOTIOIHH.

PackpeiBaTh coliepikaHue

resh.edu.ru

3anHTEpEeCOBAaHHOCTH B MOJYUYEHHN OMOJIOTHUECKUX
3HaHUH B IEJISIX MOBBIIICHUS 00IIeH KyIbTYypHI,
€CTECTBEHHO-HAaY4YHOM I'PaMOTHOCTHU KaK
COCTaBHOM "4acTH (PyHKIIMOHAILHON TPAMOTHOCTH
obyuaromuxcs, GoOpMUPYEMOI IPU U3yUIESHUH
onomorun (LleHHOCTH HAay4YHOTO MO3HAHUSA)




JeMoHcTpanuu.
TaOJHLBI U CXEMBI:
«['maBHBIC
HaIpaBJICHUS
SBOTIOLHMHNY, «O01IHIe
3aKOHOMEPHOCTH
SBOJIIOIHH)Y

TEPMHUHOB U MOHSITHH: CMEHa
¢dbyHKIMI opraHoB,
HEOoOpaTUMOCTh DBOJIIOIIUH,
alanTHBHAs paIuaus,
HEPaBHOMEPHOCTH TEMIIOB
SBOJIIOIMH, YSPEIOBaHUE
IJIaBHBIX HAIIPaBIICHUHI
SBOJIIOLIUH

Pasnen 4. llpoucxoxxaeHue U paspuTHe ;ku3Hu Ha 3emute (154.)

4.1 | I'unore3sl Hayunsie runoTesst 2 0 PackpeiBaTh cozpepkanue resh.edu.ru | 3aMHTEpECOBAHHOCTH B IOJYYCHUH OMOJIOTHIECKUX
BO3HUKHOBEHUS TIPOMCXOXKICHUS KU3HU TCpMHUHOB 3HAHUH B IEIIX NOBBIIMICHHUS O0IIeH KyIbTYpHI,
KU3HH Ha 3eMJIe | na 3emse. AGHoreHes u U MOHATHH: KPCAITUOHHU3M, €CTECTBEHHO-HAYYHOM rPaMOTHOCTH KaK
(29) NaHCIEPMHSL. BUTAJIN3M, [TaHCIIepMusl, COCTaBHOM YacTH (PyHKIIMOHAILHOM rPaMOTHOCTH

JloHay4Hble abuorenes ob6yuaromuxcs, GopMUPYEMOI IPU U3yUYEHUH

IIPEICTaBICHUS O WsnaraTh HayqHEIE THIOTESEL ouonoruu (LleHHOCTH HAYYHOTr'O TO3HAHMS)

3APOICHHH HKH3HH U TCOPHUHUTIPOUCXOKACHUSI

(Kpearmonm3m). Kn3HU Ha 3emiie. OLleHuBaTh

I'unore3a mocTossHHOTO Bian ®. Peawm, JI.

CAMO3APORICHEA Cnannaunnanu, JI. TTactepa B
N opmMupoBaHNE HAYUYHBIX

JKHSHHI M €€ B3TJISIIOB Ha MPOUCXOKICHHUE

OHPOBCPAKCHMUC ’)KU3HHU Ha 3emiie.

ombitamMu ©. Penn, JI. TlepeaHcsTh CTamm

Cnamnasmary, JI pa3BUTHS )KU3HUHA 3eMile,

ggf;e(gi;mneﬂne COTJIaCHO TeOpHHU OMOoMon3a.

JKU3HU U

acTpOOHOIOTHSI.

JemoncTpanuu

Iloptpetsr: ®. Penu, JI.

Cramtannanu, JI.

ITactep

TaGuuubl 1 cXeMblI:

«Cxema onbiTa .

Penny», «Cxema ombiTa

JI. TTacrepa no

M3y4YCHUIO

CaMo3apOXKICHHUS

KUZHUY

4.2. | OcHOBHEIE OCHOBHBIE ATaIlbl 2 0 PackpeiBaTh conepkanue resh.edu.ru | 3auHTEPECOBAHHOCTH B IMOJYUYCHUH OMOJIOTHYCCKUX
STansbl HEOpraHM4YecKOn TCPMHHOB http://schoo | 3Hauwuii B 1esisiX MOBBINISHHS 001IeH KYJIbTYPHI,




HEOpraHU4YECKOU
SBOJTIOLUU
(24)

3BOJIIOIUH.
IInanerapnas
(reonoruueckast)
SBOJTIOITHSL.
Xumugeckas
SBOITOITHSL.
AOGWOTeHHBIN CHHTE3
OpPTaHUYECKUX BEIICCTB
13 HCOPTaHMYCCKUX.
Ompit C. Mumnepau I'.
Opu. O6pazoBanue
MOJIMMEPOB U3
MOHOMEPOB.
Koanepparnas
runoresa A.W.
OmnapuHa, TUIOTE32
MIEPBUYHOTO OyITHOHA
Jx. XonneiHa,
TeHEeTHYeCKas THIOTe3a
I'. Mémnepa. Pubo3umsl
(T. Yex) u runoresa
«vupa PHK» V.
T'un6Gepra.
dopMupoBaHue
MeMOpaH 1
BO3HHKHOBEHHE
MPOTOKJIETKH.
Jemonctparuu
IToptpetsr: C. Munnep,
I'. IOpu, A. U. Onapus,
Jx. Xonnewn, I'.
Ménnep. Tabmuier u
cxeMsbl: «Cxema ombITa
C. Munnepa, I'. FOpuy,
«ITansl
HEOPraHUYecKou
IBOJIIOIIANY.
Bupryansnas
naboparopHas paboTta
«MogenupoBaHue

U HOHSITHUI: T€OJIOrHdecKast
3BOJIFOIHSA, XUMHUYCCKas
3BOJIIOIMS, aOMOTreHHBII
CUHTE3, IepBUYHAS
aTMocdepa, KoarepBaTHbBIC
KaIuTi, puOO3UMEI,
NpPOOUOHTHI. XapaKTEPHU30BaTh
OCHOBHBIE DTAlbl XUMHYECKOM
SBOJIFOIIHNU

HassiBaTh XMUMHYECKHUN COCTaB
IepBUYHON aTMochepbl 3emMian
OnuenuBathb Bkiazg C.
Musnepa, I'. FOpu, T. Yeka, V.
I'un6epra B popmupoBanue
HaYYHBIX B3TJISI0OB Ha
MIPOUCXOKICHUE KU3HU Ha
3emuie.

OnuceIBaTh YCIOBHS,
HEOOXOJUMBIC JIs
a0MOreHHOT0 CHHTE3A
OpraHUYECKUX COCIUHCHUM.
[IpuBOIUTE TPpUMEPHI
MOJIEKYJI, Y KOTOPBIX BOZHUKIIH
MPOIECChl TEHETUYESCKOTO
KOITUPOBAaHUS A
depmenTaTUBHAS
AKTUBHOCTE.

OOOCHOBBIBATH
HEBO3MOYXHOCTb MOBTOPHOTO
BO3HHUKHOBEHUS KU3HU Ha
Semiie.

|-
collection.e
du.ru/

€CTECTBEHHO-HAy4YHOI I'paMOTHOCTH KaK COCTaBHOM
JacTh (PYHKIIMOHAIBHON IPaMOTHOCTH O0YYarOIIHXCH,
dbopmupyemoii npu nsyuennu ouosoruu (Llennoctu
HAay9IHOTO ITTO3HAHUA)




OMBITOB Mumnepa—
IOpu no uzyueHuro
a0HOTeHHOr0 CHHTEe3a

OPTaHUIECKUX
COEIMHEHUI B
NEPBUYHOMN
aTMocdepe»

4.3 | Ucropus 3emnu | Ucropwust 3emiu u PackpeiBaTh conepkanue resh.edu.ru | 3auHTEepECOBAaHHOCTH B IMOJIyYCHHH OHOJIOTHYSCKHX
U MCTOJIBI ¢€ METOBI €€ U3yUCHHUSI. TEPMUHOB U IMOHATHMN: http://schoo | 3HaHwuii B HesiX MOBBIICHUS 00IIEH KyJIbTYPHI,
U3Y4YCHHUS Hckonaemeie reoXpoHOJIOTHUA (OTHOCH- I- €CTECTBEHHO-HAaYYHOU I'PaMOTHOCTU KaK COCTaBHOM
(19) OpPTaHUYECKHE OCTATKHL. TesbHast, abCONIOTHAS), collection.e | yacTu GpyHKIIMOHANBLHOH IPAMOTHOCTH 00yYarOIIMUXCS,

I'eoxpoHosorus u eé OKaMEHEJIOCTH, METOIBI du.ru/ dbopmupyemoii npu nzyuenun ouosnorun (Llennocru
METOBI. reoxpoHoJioruy, HAay4YHOTO IMO3HAHUsA)
OTHOCHTENbHAS 1 reOXpPOHOJIOTUYECKAs IIKaNa:
a6COMOTHAS S0HBI, 3pPbI, IEPUOIBI, SITIOXH
T€OXPOHOJIOTHSL. XapaKkTepHu30BaTb METOAbI
TeoxpoHoTOrHIECKast gSy‘IeHI/I}II/ICTOpI/II/I 3emim.
LIKATA: S0HbL, 3P, CPEUNCIATE Pas/eIbl
ITEPHOIIBI, ITOXIL. FEOXPOHOJIOTUYECKON HIKATBI.

OreHUBaTh 3HAYCHUE
Jemonctparuu

HWCKOITa€MBbIX OCTATKOB JIJIsI
Tabuuubl 1 cXeMbl:

U3Yy4YCHHUsI HCTOPUHU Pa3BUTHS
«["eoxpoHonoruyeckast

>)kn3HU Ha 3emiie. OOBACHATH
HKaay. XapakTep pacrnpereacHust
O6opynoBaHue:

HCKOITAa€MBbIX OCTATKOB B
KOIUICKIMH 3eMHOM Kope. CpaBHUBATH
OKaMCHEOCTEH, MeTOoAbl a0COTIOTHOMN
TIOJIE3HBIX U OTHOCHUTEIbHOM
MCKOIIAEMBIX; MYJIKH IeOXPOHOIOTHH.
OpPTaHUYECKUX
OCTaTKOB OPTaHM3MOB.
JlabopaTopHast paboTa
«V3yuenune n onucanue
HCKOIIAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOBY»

4.4 | HauanbHble HauanbHble dTarb PackpbiBaTh cojeprkaHue resh.edu.ru | 3anHTEpECOBAHHOCTD B MOJYYSHUH OMOJIOTHYSCKUX
9TaIbI OpraHuYecKou TEPMHUHOB U MOHSITHH: 3HAHUU B 1EJISIX MOBBILICHUsI O0IIeH KyJIbTypHhI,
opraHWIeCKoﬁ spoJironu. IlosBienne «IOCJIEIHUN yHI/IBepcaHBHHﬁ GCTGCTBeHHo—HaquOI‘/’I I'PaMOTHOCTHU KaK COCTaBHOM

sposroruu (1 9)

1 9BOJTIOLIUS TIEPBBIX
KJIETOK. DBOJIIOIMS
MeTaboym3Ma.

o0t IpeaoK»,
OJTHOKJICTOYHBIC OPTraHU3MBbI,
OPOKAPHUOTHI, JYKAPHOTHI,

JacTH (PyHKIIMOHAIBHON IPaMOTHOCTH O0YyYaroINXCH,
bopmupyemoii ipu nzyuennu o6uosoruu (Lleanoctu
HAay4YHOrO MO3HAaHUs)




BosnukHOBeHUE
MEPBBIX IKOCHCTEM.
CoBpeMeHHbIE
MHUKPOOHBIE OHOTUIEHKH
KaK aHaJIOT TIEPBBIX Ha
3emite cooOIIECTB.
CTpoMaToIuTHI.
IIpoxapuoTs! u
3YKapHOTHI.
IIpoucxoxnenue
9yKapuoT
(cumbuorenes).
OBOITIOLMOHHOE
MPOUCXOXK/ICHHE
BUPYCOB.
JemoncTpanuu
TaOnuuel 1 CXEMBI:
«HauanpHble HTams!
OpraHuyecKoi
IBoIIOLUN», «Cxema
00pa30BaHUs IyKapHOT
MyTéM CUMOHOTEHE3a,
«CtpoeHue BUpyca»

CUMOHOTreHes.
XapakTepru3oBaTh HayaJIbHBIC
3TaIlblOPraHUUYECKOMI
spoouuu. ITpusonurs
mpuMepsl apoMop¢ o308
IEPBBIX OJTHOKJIETOYHBIX
OpraHu3MOB. XapaKTepHU30BaTh
OCHOBHBIEC TIOJIOKEHUSI U
JI0Ka3aTEeIbCTBA THIIOTE3BI
cuMOHOTreHes3a.

Jloka3bsiBaTh
NOJyaBTOHOMHOCTB
MHUTOXOHJIPHUH U TUIACTU]I, UX
MIPOUCXOXKIACHHUE OT
MPOKAPUOTHIECKHUX KIETOK.
JlenaTe BBIBOJBI O 3HAYCHUU
BO3HHKHOBEHUS (pOTOCHHTE3A,
(bopmupoBanus siapa s
JAITbHEUIIIETO Pa3BUTHS
JKU3HUHA 3eMJIe.
XapakTepus3oBaTh I'MIIOTE3bI
MIPOUCXOXKACHUS BUPYCOB.

4.5

OBOITIOIHUS
sykapuot(1 q)

IIpoucxoxnenue
MHOT'OKJIETOUHBIX
OpraHU3MOB.
Bo3nukHOBeHME
OCHOBHBIX TPy
MHOTOKJIETOYHBIX
OpraHU3MOB.
JemoHcTpanuu
Hoptpert: U. U.
MeunukoB. TaOaub! 1
cxeMbl: «HauanbHble
3Tanbl OPraHUYECKOM
3BOJIIOLIANY, «CHucTeMa
KUBOU ITPUPOABI»

PackpsiBaTth conepxaHue
TEpMHHOB

U TIOHATHUN: HPOKAPHUOTHI,
3YKapHUOThI,
MHOTOKJIETOYHOCTB,
criequaan3anus KJIeTok,
BUPYCHI
XapakTepus3oBaTh
OPOUCXOKICHUE
MHOTOKJIETOYHBIX
opraan3moB. CpaBHUBATH
0COOEHHOCTH
SYKapUOTHYECKUX U
MIPOKAPUOTHIECKUX
opranu3moB. Ha3wsiBaTh
OCHOBHBIE apoMOpP(}O3bI
DYyKapuoOT U OL€HUBATh UX
3Ha4YE€HHUE JJIsiJaJIbHEHIIero

resh.edu.ru




Pa3BUTHA ) KU3HU.

4.6 | OcHOBHBIE OCHOBHBIE 3TallbI PackpeiBaTh comepxanue resh.edu.ru | 3aMHTEpPECOBAHHOCTH B IMOJYYCHUH OMOJIOTHYECKUX
3TaIbl 3BOJIIO 3BOJIFOLUA BBICIIUX TE€PMHUHOB U IOHSITHUM: 3HAHUH B IEJIsIX NOBBIIICHUS OOIIEH KyJIbTYPHI,
oA pacteHuil. OCHOBHBIE BOJIOPOCITH, PUHHOMUTEL, €CTEeCTBEHHO-HAayYHONH I'PaMOTHOCTH KaK COCTaBHOU
pacTUTEIILHOrO apoMop(}o3bl paCTEHHIA. MXH, [TaroOpOTHUKOOOPa3HEIEL, 4acTy (PYHKLIMOHAIBLHOW IPaMOTHOCTH 00YyYarOIHUXCs,
Mala Brixon pactennii Ha CCMCHHBIC ITAIIOPOTHUKH, popmupyemoit mpu nzyuennu ouosorun (Lleanoctn
(1) cymy. IosiBiieHune TFOJOCEMCHHBIC, TIOKPBIT HAYIHOTO MTO3HAHMUN)

CHIOPOBBIX PaCTEHHi 1 CeMeHHBIe, Oecroiioe

3aBOEBAHHE MU CYIIH. nokonenue (cnopoour),

CeMeHHBIE PACTCHUSL. TIOJIOBOC MOKOJICHHE

TIpoHcXOkIeHHE (ramerodur). Ilepeuncnsats

LBETKOBHIX PACTEHH, OCHOBHBIE dTAITbl BOJIIO NN
pacTUTEeNbHOrO MUpa

JemoHcTpanuu
Ha3piBaTh OCHOBHBIE

TaOnuubl U CXeMBI: o
apoMopd 036l PaCTEHUI U

«Apomopho3bl

o OLICHUBATh UX DBOJIIOLIIMOHHOE
pacTeHui,
PuHIODUTED) Jranere.

«O ’ CpaBHUBATH 0COOCHHOCTH

«JAHOKIICTOHBIC CTPOCHHUSI PACTEHUI  pa3HBIX

BOJIOPOCIIH», OTHEIIOB

«MHOTOKJIETOUHBIE

BOJIOPOCIII», «MXn»,

«ITanmopoTHUKNY,

«l"osocemeHHbIE

pacteHus», «Oprassl

LIBETKOBBIX PACTEHUI».

O6opynoBaHue:

repbapuu pacTeHHi

Pa3IMYHBIX OT/IEIJIOB.

[Ipaktrueckas padora

«3yuenue

ocobeHHOCTEH

CTPOEHUS pacTeHUNI

pa3HBIX OT/JEIIOB)

4.7 | OcHOBHBIE OCHOBHBIE 3TaIBI PackpsiBaTh conepxaHue resh.edu.ru | 3anHTEpECOBAHHOCTD B MOJYYSHHUH OMOJIOTHYSCKUX
STalbl DBOJIFOIMH )KUBOTHOTO TEPMHUHOB U MOHATUH: http://schoo | 3HaHMT B 11eJIsX MOBBIMICHUS OOIICH KYJIBTYPHI,
SBOJIIOIUH mupa. OCHOBHEBIE npocTeiuime, mIacTHHYaThIe, - €CTECTBEHHO-HAyYHOU I'PAMOTHOCTHU KaK COCTaBHON
KUBOTHOTO apoMop(o3bI KMIICYHOIIOJIOCTHBIC, INTOCKHUE | collection.e | wacTtu GpyHKIIMOHATIBHONW IPAMOTHOCTH O0YyYarOIIHNXCSI,
MHpa KUBOTHBIX. Benyckas YEpBH, WICHUCTOHOTHE, PBIOBL, | du.ru/ bopmupyemoii ipu nzyuennu 6uosoruu (Lleanoctu
(29) (dhayna. KemOpuiickuit 36MHOBOJIHBIC, Hay4YHOT'O ITO3HAHMS)

B3PbIB — IOSIBJICHUC

IIPECMBIKAOIIUECS, IITUILHI,




COBPEMCHHBIX THIIOB.
IlepBbic XOpaAOBBIC
JKUBOTHBIE. JKH3HD B
BOJE. DBOIIIOLUSA
MMO3BOHOYHBIX.
IIpoucxoxnenue
aMOpuOnit 1 penTIIIN.
IIpoucxoxnenue
MJICKOTIMTAIOIINX H
ntul. [Tpuanun
KJIFOUYEBOTO
apomopdosza. OcBocHHe
0ECIO3BOHOYHBIMH U
MMO3BOHOYHBIMU
JKUBOTHBIMH CYIIIH.
JemoncTpanuu
TaGmuIB! ¥ CXEMBI:
«Cxema pa3BUTHA
JKUBOTHOTO MHPa,
«ApomMopho3sI
JKAUBOTHBIXY,
«IIpocreiimue»,
«KHIIeYHOTIOIOCTHBIC)
, «I[Inockue uepBu»,
«YIeHUCTOHOTHEY,
«PBIOEIY,
«3eMHOBOJTHBICY,
«[IpecMbIKaromuecs,
«ITTrp,
«MIIEKOTTUTAIOIIIHEY.
Ob6opynoBanue:
KOJUICKIIMK
HACEKOMBIX; BIIaJKHBIE
npenapaThl JKUBOTHBIX;
PaKOBUHBI MOJITTFOCKOB;
KOJUICKIIMH
WTJIOKOXKHUX; CKEJICThI
MO3BOHOYHBIX
JKUBOTHBIX; dydesia
ITHI U 3Bepeil.

MJIEKOTIMTAIOIINE, IKTOAepMa,
SHTOAEpPMA, ME30IepMa,
JIBYCTOPOHHSISI CHMMETPUS,
TEMJIOKPOBHOCTb.
IlepeuncasiTh OCHOBHBIE DTAITbI
SBOITIO-IIUH KUBOTHOTO MHUpPa.
HassiBaTh OCHOBHEIE
npeajarnTaluu,
CITOCOOCTBOBABIIINE BBIXOTY
)KUBOTHBIX Ha CYyIIy.
OnennBaTh 3HAUYCHHUE
pa3BUTHUS HEPBHOM CUCTEMEI
IS TIPUCTIOCOOTICHHUS
)KUBOTHBIX K yCJIOBUSIM

OKpY Karome Cpembl.
OOBACHATh MPUIHUHBI
SBOIOIMIMOHHOT O paciiBeTa
HAaCEKOMBIX, KOCTHBIX PHIO,
IITHUIL], MJIEKOIHUTAOIIHX.




[Ipaktnueckas padbora
«3yueHue
ocoOeHHOCTEN
CTPOCHUSA
MI03BOHOYHBIX
JKHBOTHBIX»

4.8

Pa3Butue xu3Hu
Ha3emie

(9

PazBuTHe xu3HM Ha
3emJie o 3paM 1
nepuoaam: apxei,
MPOTEPO30H, MaJIE030H,
ME3030M, KaitHO3011.
O6mmas
XapaKTePUCTHKA
KiiyuMara u
TCOJIOTUIECKHUX
nporeccos. [losenenne
U pacIBeT
XapaKTepHBIX
OpTaHU3MOB.
Yrneobpa3zoBaHue: ero
YCIIOBHS U BIUSHUE HA
ra3oBblil COCTaB
aTMocdepsl. MaccoBbie
BbIMUPAHUSA —
9KOJIOTHUECKUE
KPH3HUCHI MPOIILIOTO.
HpI/I‘II/IHBI " CJIeACTBUA
MaCCOBBIX BRIMHPAHHH.
CoBpeMeHHbIH
JKOJIOTHYECKUH
KPH3HC, €T0
0COOCHHOCTH.
IIpoGema coxpaHeHHs
6mopazHooOpazus Ha
3emie. JleMoHCTparmm
TaGauIpBl U CXEMBI:
«Pa3BuTHe KU3HHU B
apxeuckoii ape»,
«Pa3BuTHe )XU3HU B
MPOTEPO30MUCKOH 3pe,

PackpsiBaTh conepxanue
TE€PMHHOB U MOHATUM: apXei,
apxebakTepuu,
MUTaHOOAKTEePUH, TIPOTEPO30i,
najaeo30M, KeMOpHUi, OpIOBUK,
CUITYp, IEBOH,KapOOH, NIepMb,
ITanres, TeTuc, TpUIOOUTHI,
pUHHUODUTHIL,
PaKOCKOPIIUOHBI, TTAHIIUPHBIC
PBIOBI, KOTUIIO3aBPHI,
Me3030M, 'oHIBaHa,
JlaBpasus, Tpuac, ropa, Mell,
XBOMHBIC, THHKTOBBIC,
CaroBHUKOBBIC, OCIIEMHHUTHI,
aMMOHUTHI, JUHO3aBPHI,
apXeoIlTepUKC,
NOKPBITOCEMEHHBIE, KAalHO30M,
najeoreH, HeOreH,
aHTPOIIOT€H, MacCOBOE
BbIMHpPaHHUE.
XapakTepu3oBaTh pa3BUTHUE
’KU3HU Ha 3emJie 110 dpaM U
nepuoaa. Y cTaHaBJIUBaTh
3aBUCHUMOCTBH MEX]TY
T€O0JIOTHYECKUMU TIPOIeCCaMM,
H3MEHECHHUSIMHU KJIMMaTa |
OpoLecCCaMU B )KUBOU
npupoe.

OOBSACHATh NPUYHUHBI pacIlBETa
CHUCTEMAaTHYECKUX Ipynnn
OpPTaHU3MOB B PA3JIMUYHBIC DPbI
" TIEpHUOJIbI. AHAIIM3UPOBATh
OPUYUHBI U CICICTBUS
MacCOBBIX BBIMUPAHUU
Ha3zpiBaTh OCHOBHEBIC

resh.edu.ru
http://schoo
|_
collection.e
du.ru/

3anHTEepECOBAHHOCTD B MMOJTYYCHUH OMOTOTHYIECKUX
3HAHUH B I€IIX NOBBIIMICHUS 00IIeH KyIbTYPHI,
€CTECTBEHHO-HAyYHOI TPAaMOTHOCTH KaK COCTaBHOI
JacTH PyHKIMOHAIBHONW I'PAMOTHOCTH O0yYaIOIINXCs,
dbopmupyemoii npu nsyuenuun ouosoruu (LleHHocTH
HAay4YHOTO INO3HAHUSA)




«PazBuTHe XU3HU B
Mae030MHCKON Ipe,
«Pa3BuTHe XU3HU B
ME3030MCKOH 3pe,

«Pa3BuTHE )XU3HU B
KalHO30MCKOM 3pe»

apoMop® 036l pacTeHHUH U
>)KUBOTHBIX. [IpuBOINTE
MIPUMEpHbI IEPEXOAHBIX (GOopM
OpPraHU3MOB.

AHanu3upoBaTh MIyTHU
peureHust TpoOIeMBI
COXpaHeHHUsI OnopazHOOOpa3zms
Ha 3emure.

4.9

CoBpeMeHnHas
cucrema
OpraHUYecKoro
MHpa

(24)

CoBpeMeHHas CHCTeMa
OpPTaHUYECKOTO  MHpa.
[IpuHUIMNBI
KJaccupuKaIim
OpraHU3MOB.
OCHOBHEIE
CHCTEMATHYECKHE
TPYIIIBI  OPTaHHU3MOB.
JemoncTpanuu
Tabmuumpl ©H  CXEMBI:
«CoBpeMeHHas
CHCTEMA
OpPTaHUYECKOTO MUPa»

PackpsiBath
TSPMHUHOB

U TIOHSITUI: OaKTepUH, apXcH,
BBICIIIUE pACTCHHsS, 3CIEHBIC
BOJIOpOCHH, OarpsiHKu, OypbIe

CoJlepIKaHue

BOOOpOCIIN, MOXOBHUJHBIC,
IanmopoOTHUKOBHUAHBIC,
XBOIICBUAHBIC,

TJIaYHOBHUIHBIC,
TOJIOCEMCHHBIC,

IIOKPBITOCEMCHHBIC, ITPOTHUCTHI,
KHINCYHOIIOJIOCTHBIC, ITJIOCKHC

qepBH, KpyTJIble 4epBH,
KOJIbYaThIe 4epBH,
YJIEHHCTOHOTHUE,  MOJUIIOCKH,
HUTIIOKOXKHE, XOP/IOBBIE,
rpuOBbI, JUIIAHHUKHA, BUPYCHI.
XapakTepu3oBaThb
COBPEMEHHYIO cucTeMy
OpraHUYecKOro MUpa;
Ha3bIBaTh OCHOBHBIC
cUCTeMaTHYEeCKHe rpyHITbI
OpPTraHu3MOB

OOBICHATH TPUHITHATIBI
KJIacCU(UKAITMUOPTAHU3MOB
IMTepeuncnsars OCHOBHBIE
MIPU3HAKHU OpOKApHUOT,
pacTeHui, >KUBOTHBIX,
rpudoOB, KpacHBIX M OYypPBIX
BOJOPOCHEH. IIpuBonuts
PUMEPHI npeacraBuTelei

OCHOBHBIX  CHUCTEMAaTHUYECKHUX
Irpyni OpraHu3MoOB

resh.edu.ru
http://schoo
|-
collection.e
du.ru/

3anHTEpECOBAHHOCTh B IIOJIYYCHUH OWOIOTHICCKHUX
3HAHWI B TMEIAX NOBBINCHUSA OOIIEH KYyIbTYpHI,
€CTEeCTBEHHO-HAyYHOU TIPAaMOTHOCTHM KaK COCTaBHOM
yacTH (YHKUHMOHAJIBHON T'PAaMOTHOCTH OOYyYaroIIUXCs,
dbopmupyemoii mnpu usyueHuu Owuosioruu (lLleHHOCTH
HAay4YHOTO IMTO3HAHUSA)




Pasznea 5. Ilpoucxoskaenue yejdoBeka-anrponorenes (10 u.)

5.1 | AuTpomnosnorus Paspgens! 1 3anayn 1 0 0 PackpeiBaTh coneprkanue resh.edu.ru | 3auHTEpECOBAHHOCTD B MOJYYSHUH OHMOJTOTHYSCKUX
— HayKao AHTPOTIOJIOTHH. TCpPMUHOB http://scho | 3HaHMI B LIeNsX MOBBIMICHHS OOIIEH KYJIBTYPHI,
Y€JI0BEKE Meto st W MOHATHH: aHTPOIOJIOrHs, ol- €CTECTBCHHO-HAYYHOM I'PaMOTHOCTH KaK COCTAaBHOM
(19) AHTPOTIOJIOTHH. MOPQOIOTHS, aHTPOTIOTEHES, | collection.e | yacTh GyHKIMOHATLHON MPAMOTHOCTH 0GYYAIOIIMXCS,

JeMoHcTpannu aHTPOIIOMETPHL, du.ru/ dbopmupyemoii npu nzyuenun ouosnornu (Llennocrn
TabnuIbl U CXEMBL: PCEKOHCTPYKIIA, ApXCOTIOTH, HAYYHOT'O MO3HAHU)
«MeTobl sTHOTpadUs
HaspiBaTh pa3messl U 3am1aqu
AHTPOIIONIOTHIY.
OBopynoBanHue: aHTPOIIOJIOTHH.
XapaKkTepHu30BaTh METOIbI
MYJISDKH
o aHTPOIIOJIOTHU U CPABHHUBATH
OKaMEeHEIOCTeH, Ny
IpeIMETOB UX MEXKJTy COOO.
MaTepHATEHOH BriaensiTe BOOPOCHI 3BOJIIOLIUUA
YeIIOBEKa, UCCIICAyeMbIe TIPH
KyJIBTYPBI IIPEAKOB
IMTOMOIIUA PA3IHYHBIX METOJIOB.
4enoBeka; otorpadun
HaXO0JIOK HCKOMAEMBIX
OCTATKOB YeJOBEKa

5.2 | Pa3Butne CraHoBieHUE 1 0 0 PackpsiBaTh conepxkanue resh.edu.ru | 3aMHTEpECOBAHHOCTD B IOJYYSHUH OMOJOTHYESCKUX
NPEICTABICHUN O | mpeacTaBieHuit o TEPMHUHOB Y MOHSITHMN: http://scho | 3HaHU B 1IeJISX MOBBINICHUS OOIICH KYJIBTYPHI,
IIPOUCXOKACHUH MPOUCXOXKIECHUN AHTPOIIOTCHHAasl Teopus, ol- €CTEeCTBEHHO-HAYYHON I'PaMOTHOCTHU KaK COCTaBHOM
YeJI0BeKa YeJIoBeEKa. Tpyaosas Teopust, HOmo collection.e | yactu GpyHKIHMOHATBLHOM IPAMOTHOCTH O0YYaIOIIUXCSI,
(19) Penmuruno3nsie sapiens. du.ru/ dbopmupyemoii ipu usydenun 6uonoruu (Llennoctn

BO33pPEHUSL. Ouenuate Bkiaan Y. JlapsuHa HAay9YHOTO ITO3HAHU)
CoBpeMeHHbIE B Pa3sBUTHUE MPEACTABIICHUN O

HayHBIE TEOPHH. [IPOMCXOXKICHUHU YelIOBEKa.

JleMOHCTpaIHH ApryMeHTHPOBAHHO

IToptper: Y. JapBuH.
Tabuuubl 1 cXeMbI:
«Meronbl
AQHTPOIIOJIOT U,
O6opynoBaHue:
MYJISDKH
OKaMEHEeJIOCTEeH,
IpeIMETOB
MaTepHUanbHOI
KYJIBTYpBI IIPEAKOB
YeNIOBEKa;
penpoayKIHHU

KPUTHUKOBATh PEJIUTHO3HBIC
MIPEICTABIICHUS O
MIPONCXOKICHUN YEJI0OBEKA C
MMO3UIINH €CTECTBEHHBIX HayK.
XapakTepru3oBaTh HaAy4YHbIE
TEOPUUTIPOUCXOKAECHUSA
4JeJIoBeKa.




(poTorpadun) kapTrH
¢ MU(OTOTHUECKUMU H

oubneiickumu

CIO)KETaMH

MPOUCXOXKACHUS

YeJI0BEKa

5.3 | Mecro uenoseka | CxomcTBO 4elIoBeKa C PackpeiBaTh conepkanue resh.edu.ru | 3auHTEepECOBaHHOCTH B IOJIy4CHHH OHOJIOTHYSCKHUX

B CHUCTEMEC JKUBOTHBIMHU. TSPMHUHOBU MOHSTHI: http://schoo | 3HaHwuii B HesiX MOBBIIICHHS 00IIeH KYJIbTYPHI,
OpraHn4ecKoro Cucremaruueckoe PYAHMMEHTHI y 4CJIOBCKA, I- €CTECTBEHHO-HAyYHOU 'PaMOTHOCTH KaK COCTaBHOU
MHpa II0JIO’KEHUE YEJIOBEKA. aTaBU3MBI y HCJIOBCKa, collection.e | yactu GyHKIHMOHAIBLHONW IPAMOTHOCTH O0YYAIOIIUXCSI,
(14) CBueTeIbCTBA MPsIMOXOXKJICHUC, BTOPAs du.ru/ dbopmupyemoii npu nsyuenuun ouosoruu (LleHHocTH

CXOJICTBA YEJIOBEKA C CHI'HAIEHAA CHCTEMA. HAy4YHOTO MO3HAHUS)

SKHBOTHEBIME: OmpenensiTe CHCTEMaTHIECKOE

CPaBHHTEJIbHO- ITOJIOXKEHHE YEI0BEKa B

Mopdonornueckue, OpraHU4YecKOM MHpE.

SMOpHONOTHHECKHE, BHBISIBISITE YepTHI CXOCTBA U

(huznoIOroONOXNMHIeC pasInIIA9eI0BCKA 1

K€, IOBeACHYECKHE.
OTian4ns YejIoBeKa OT
JKUBOTHBIX.
IIpssmoxoxaeHue u
KOMILJIEKC CBSI3aHHBIX C
HUM TIPU3HAKOB.
PazButue ronosHoro
MO3ra ¥ BTOpou
CUTHAJIbHON CUCTEMEIL.
JemoncTpanuu
TabJHIBI ¥ CXEMBI:
«["onoBHOIT MO3T
YeJIOBEKaY,
«YenoBekooOpasHbIe
00e3bsIHbI», «CKeleT
YeJIOBEKA U CKEJIET
HIAMIIaH3€E,
«PyaumeHTs 1
aTaBU3MBI».
O6opymoBaHUe: CKEJIET
YeJIOBEKA; MOJIENh
yeperna 4eloBeKa u
yeperna HIMMITaH3e,

JKUBOTHBIX. XapaKkTepu30BaTh
CBHAETEIIHCTBA CXOACTBA
YeJI0BEKa M )KMBOTHBIX
(cpaBHUTEIBHO-
Mopdoornueckue,
SMOpHOIOTHYECKHE,
(puzmonoro-6noxnMmUecKue,
noseneH4yeckue). [IpuBoauts
MIPUMEpPHI aTaBU3MOB

U PYAUMEHTOB y YE€JIOBEKA.
OmnuceIBaTh MPU3HAKU
4yejoBeKa, c(hopMHupoBaBIINECS
B CBSI3U C JIpEBECHBIM 00pa3zom
KU3HU MIPEAKOB U
MPSIMOXO’KJI€HHUEM.

BBISBISATE NPUYUHBL
0COOEHHOCTEH CTPOCHUS
yeperia 4esioBeKa 1o
CpaBHEHHIO C
4eJIOBEKOOOPa3HBIMH
oOe3psitHamMu. CpaBHUBATH
OpYIUWHYIO AESITEIBHOCTD
YCJIOBCKA M )KUBOTHBIX.
CpaBHUBATh OCOOCHHOCTH




MOJIeIIb KUCTH
4eJoBeKa U KHCTH
HIMMITaH3e.
JlabopaTopHnas paboTa
«3yueHue
0coOCHHOCTEH
CTPOCHHS CKEJeTa
YeJIOBEKa, CBSI3aHHBIX C

BBICHICHHEPBHOU
ESITEIbHOCTHU YEJIOBEKa U
JKUBOTHBIX.

IPSIMOXOXKICHHUCM)
5.4 | [IBmxymue JBIKyIIHE CHITBI PackpeiBaTh copepkanue resh.edu.ru | 3aMHTEpECOBAHHOCTH B MOJYYCHUH OMOJIOTHIECKUX
cutbl (hakTopsr) | (dakTopsr) TEPMHHOB http://schoo | 3HaHUT B 1IeIX MOBBINICHUS OOIICH KYJIBTYPHI,
AHTPOIIOreHE3a AHTPOIIOTeHE3a! ¥ MIOHATHI: HACJIE/ICTBCHHAS I- €CTECTBCHHO-HAYYHOUW IPAMOTHOCTH KaK COCTABHOM
(29) OUONOrHYecKHe, HU3MCHYHBOCTD, CCTECTBEHHBIH | collection.e | yacTy GyHKLUHOHAIBHOM IPAMOTHOCTH OOYUYAFOLINXCS,
COIMANIbHBIE. 0TOOp, OpynuiHas du.ru/ dbopmupyemoii npu uzydenuu 6uosniorun (Llennocru
CooTHolIeHne ACATEIBHOCTD, TPYIIIOBOC HAay4YHOTO IMTO3HAHUSA)
GHOIOrMYECKIX 1 COTPYIHUYECTBO, OOIICHUE,
COLMANTEHBIX (paKTOpOB pedb. XapakTepu3oBaTh
B @aHTPOIIOTEHE3E. ABIKYIINEC CHJIBI
JleMOHCTpaLyy aHTPOIIOreHe3a:
Tabmuue! U CXeMBI: GHoNOruyIecKue u
«JIBUKYTIHE CHITBI ConunaJIbHbIC.
QHTPOIIOTEeHEe3ay.
O6opynoBaHue:
MYJISDKH TIPEIMETOB
MaTepUaIbHOU
KYJIBTYPBI TIPEJIKOB
4eJIoBeKa
5.5 | OcHoBHEBIE OCHOBHBIE CTaINH PackpsiBaTh conepxkanue resh.edu.ru | 3aMHTEpECOBAHHOCTD B IMOJYYSHUH OMOJIOTHYECKUX
cTaauu aHTpororesesa. Pannue TEPMHUHOB U IMMOHATHI: http://schoo | 3HaHuii B HesiX MOBBIICHUS 00IIEeH KyJIbTYPHI,
dHTpOIIOreHe3a YeJI0BEKOOOpa3HbIe aBCTPAONUTEK, HeoBek I- €CTECTBEHHO-HAYYHOW 'PaMOTHOCTH KaK COCTaBHOM
(29) 00€3bsTHBI yMmensbiii, HemoBex collection.e | wacTu QyHKIMOHAIBHOW I'PAMOTHOCTH O0YYaIOIINXCS,
(IPOKOHCYIIBI) U npsimoxosiiuii, Yemosek du.ru/ dbopmupyemoii npu nzyuenun ouosiornu (Llennocrn

paHHHE TIOHTUIBI —
ob1ue mpeaKu
4eJI0BEKOOOPa3HBIX
00€3bsH U JIIOAEH.
ABCTpaJIONUTEKH —
JIBYHOTU€ IIPEIKHA
moaeit. Yenosek
YMEJIBI, IepBhIS

refinensoeprekuii, YenoBek
HeaHAepTaJIbCKUM,
KPOMaHBbOHEI, JIECHUCOBCKHUU
gelnoBeK, UenoBek
pa3yMHBIH COBPEMEHHOIO
THIIa, ITaJIEOTE€HETHUKA.
XapakTepu3oBaTb OCHOBHBIE
CTalMMaHTpOIIOTeHe3a

HAay4YHOTI' O 1'[O3HaHI/ISI)




W3TOTOBJICHUS OPYIUil
Tpyaa. Yenosek
MPSIMOXOJISIINH U
NEPBBIN BBIXOA JIOAEH
3a mpenensl AQpuKH.
UYenosek
refnenpoepreKuii —
oOmmmii mpeok
HEaHAepTaIbCKOrO
YeloBeKa U UeJoBeKa
pasyMHoro. Yenosek
HEaHJIepTaJIbCKUN KaK
BH/I JIFOJI€H XOJIOAHOTO
KinMara. Yenosek
pa3yMHBIN
COBPEMEHHOT0 THUIIA,
JIEHUCOBCKHUH YEJIOBEK,
OCBOCHHE KOHTHHEHTOB
3a mpenenamMmu AQpHKH.
TTaneoreneruka u
MaJIeOreHOMUKA.
JemoncTpanuu
Ioptpetsrt: JI. JIuku, 4.
S1. Porunckuii, M. M.
I'epacumos. Tabuuiie! 1
CXEMBI:
«OBOJIIOLIMOHHOE PEBO
YEJIO0BEKa,
«ABCTpaJIONUTEKY,
«UHenoBek ymenblii»,
«Yenosek
MPAMOXOISALIUN,
«JleHnCOBCKUM
YEJIOBEKY,
«Heannepranpibl»,
«KpoMaHbOHIIBIY,
«IIpenku yenoBekay.
Oo6opynoBanue:
MOJIENH TOpCa MPEIKOB
YeJIO0BEKa; MYJISIKU

BrIsBIISITH IpOTpECCUBHBIE
4epThl, HOSIBUBILINECS Y
MPEJIKOB YeJoBeKa Ha pa3HbIX
CTagusIX aHTPOIIOTCHE3A.
IIpuBoauTh NpUMEpPHI
IpeacTaBUTEICH OCHOBHBIX
cTaaAui aHTpONOreHes3a:
OITMCHIBATh HUX
aHTPONOMETPHUYCCKHUE TaHHEIC,
o0pa3 )KU3HHU U Opyausl TpyAaa.
CpaBHUBATh NpejcTaBUTENICH
OCHOBHBIXCTaIUH
aHTpOIIOTeHe3a




peIMETOB
MaTepHaIbHON
KyJIBTYpBI IIPEAKOB
YeJI0BEKa

5.6 | DOBomronus OBomronys PackpeiBaTh conepkanue resh.edu.ru | 3auHTEepECOBAaHHOCTH B IOJIy4CHHH OHOJIOTHYSCKHX
COBPEMEHHOIO COBPEMEHHOTO TEPMHUHOBH MOHSATHIA: http://schoo | 3HaHMIi B LIeNsX MOBBIMICHHS OOIIEH KYJIbTYPHI,
genoseka (1 1) YeIoBeKa. MYTaI[MOHHBIH IpoIrecc, - €CTeCTBEHHO-HAYy4HOI IPAMOTHOCTH KaK COCTaBHOI

EctecTBenHnsrtii oTo0p B nosmMopdusm, collection.e | vactu GyHKUHOHAIBHONW IPAMOTHOCTH O0YYAIOIIUXCSI,
HOMYJISILUX YET0BEKa. HOMYJIAUNOHHBIC BOJIHBI, du.ru/ dbopmupyemoii npu usydenuu o6uonoruu (Llennocru
MyTalHOHHBII Apeiid reHos, MUrpanus, HAy4YHOTO MO3HAHHUS)
npouecc u «(pderT ocHOBATEII
romaMopbI3M. XapaKTepHu30BaThb POJb
TomyAmHoHHbe €CTEeCTBEHHOrooTOdO0pa B
. MOTYJISILHUSIX COBPEMEHHOTO
BOJIHBI, Ipeii¢h) reHoB,
geJIoBeKa
murpanus u «3dpdexr OlenuBaTH poh
OCHOBATCIIA» B MYTALMOHHOTO Ipolecca,
TIOMYTALHAX MONYJISIIIMOHHBIX BOJIH,
COBPEMCHHOTO npetida TeHOB, MUTPAIINH,
CJIOBCKA. «ddexTa ocHOBATEIS» B
Hemoncrpauu SBOJIIOLIMM MONYJISIIUNA
Tabmmupt 1 cxembI: COBPEMEHHOT'O YE€JIOBEKaA.
«JTarbl HBOIIOLUH [IpuBOIUTHE TPUMEPHI
YEJIOBEKA» (haxkTOpOB, CITOCOOHBIX BHI3BATH
IO YJISILIUOHHBIC BOJIHBI B
SBOJIIOLIMU COBPEMEHHOTO
YeJI0BeKa.

5.7 | Yenoseueckue YenoBeyeckue packl. PackpsiBaTh cojepkaHue DNeKTpoHH | 3aMHTEePECOBAHHOCTH B MOJIYYCHUH OHMOJIOTHYESCKUX
pachl. [onsTHe o pace. TEPMHUHOB W MOHSITU: paca, oe 3HaHUH B LEJISIX MOBBIICHUS 00IEH KYJIbTYpBHI,
Mexaucuumimba | Bompiiie pacsl: pacorexes, pacusm, MPWIOKEHH | €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH KaK COCTaBHOM
PHBIC METOIBL €BpOIEeOoUIHAs COLMAJIbHBIN JAPBHHHU3M e. YMK JacTu PyHKIIMOHAITBHON I'PaMOTHOCTH O0YYarOIIHXC,
anTpononornu (2 | (eppasuiickas), XapakTepu3oBaTh MPU3HAKH «buonoruss | popmupyemoii ipu uzydenuu ouosioruu (Lernoctn
1) aBCTPAJIO-HETPOUHAS Gonbumx pac uenoseka: 10-11 HAyYIHOTO [TO3HAHHS)

(3kBaTOpUANbHAS), CBpOICONIHON (eBpag‘VHHCKOH)’ KJIacChI»
MOHIOJIOH/HAS aBCTPAIIO-HEr POMIHOH
(asmatcko- (BKBaTopI/IaHL}\I’OI/I),
MOHTOJIOUHOM (a3UaTCKO-
amepuKaHcKas). Bpems .
aMEpPUKaHCKOM)

Y TIyTH pacCeIeHHs
YeJIOBEKA MO IIJIaHETE.
EnuncTBO
YeJIOBEYECKUX pac.

BBISBIATE NPUYUHBI
BO3HHKHOBEHUS Y€JIOBEUYECKHUX
pac.

[TpuBOIUTH IPUMEPBHI




Hayunas
HECOCTOSITEILHOCTh
pacusma.
[IpucmocobiaeHHOCTH
YeIoBeKa K pa3HbIM
YCIIOBHAM
OKpYXarolieu cpenpl.
Bimsane
reorpauIecKoi cpepl
u npeiida reHoB Ha
MOP(OJIOTHIO U
(hU3MOIIOTHIO YeJIOBeKa.
MexxnucuuniauHapHbie
METObI B (pr3ryecKon
(O6moormyecKkoit)
AHTPOIIOJIOTHH.
DBOJIIOIIMOHHAS
AHTPOIIOJIOTHS U
MAJICOAHTPOTIONIOT U
YeJIOBEYECKUX
HOILYJISILUHM.
buocomnuansHbIe
HCCIIEIOBAHUS
MIPUPOJIBI YETOBEKa.
Hccnenoanue
KOJBOJIIOLIUU
OMOJIOTHYECKOTO U
COLIMAJIBHOTO B
YJeJIOBEKE.
JemoncTtpanuu
TabJHIBI ¥ CXEMBI:
«PackeI yenmoBekay.
IIpakTryeckas padora
«3yueHune
9KOJIOTHYECKUX
aJanTanyi 9eJI0BeKa»

aTanTUBHBIX IPU3HAKOB Y
npeacTaBuTeseH
9eJI0BEUECKHX pac.
IIpuBOAUTE CBUACTEILCTBA
€IUHCTBA MTPOUCXOXKICHUS
4eJIOBEYECKUX pac.
ConocTaBasATh alallTUBHBIC
TUNBI JIOEHC PAaCOBBIMU
MIpU3HAKAMHA

Jloka3bpIBaTh HAy4YHYIO
HECOCTOSITEIbHOCTh pacu3Ma

Pa3gena 6. DxoJyiorust —

HayKa 0 B3AUMOOTHOIICHUAX OPraHU3MO

B 1 HAIOPraHUu3MEHHBIX CUCTEM

¢ OKpy:xaei cpenoii(34.)

6.1 | 3apoxneHue u 3apoxxeHue u 1 0 0 PackpbiBaTh conepxaHue DJeKTpOHH | 3aMHTEPECOBAHHOCTH B MOJIYYCHUU OHOJIOTUICCKUX
pasBuUTHUC Pa3BUTHE KOJIOTMH B TEPMUHOB U MOHSITUM: oe 3HAHWH B IEJIsIX NOBBIIICHUS O0IIEH KyIbTYPHI,
9K0JIOTHHA Tpyaax A. 'ymGonbra, 9KOJIOTHs, ayTIKOJIOT U, MPUWIOKEHH | €CTEeCTBEHHO-HAYYHOW I'PaMOTHOCTH KaK COCTaBHOM




(149) K.®. Pynse, H.A. CUHYKOJIOTHSI, DKOJIOTHSI e. YMK 4acTH QyHKIMOHAIBHOW I'PAaMOTHOCTH O0YyYaIoNINXCsl,
Cesep1oBa, J. COOOIIECTB M DKOCHUCTEM, «buonorus | popmupyemoii ipu nzydenun ounonorunu (Llennoctn
T'exkens, A. Tencnu, SKOJIOTHUS BUJIOB U nomyJiisinuid. | 10-11 HAay4HOTO MO3HAHUsA)

B.H. Cykauéga. XapakTepHu3oBaTb OCHOBHBIE KJIACCHI»
Pa3zpernsl 1 3anaun STaITbl 3aPOXKJICHUS U
sKonoruu. CBsi3b Pa3BUTHS YKOJIOTUH KaKHAYKH
SKOJIOTHH C JIPYTHMH IIpuBoauTe NpuMepsHI

HAYKaMH. 0OBEKTOB U3YyUYCHUS SKOJIOTHH.
JleMoHCTpaun HaspiBaTh OCHOBHBIC 3ala4H,
[opTpetsr: A. cTOsIIIME Tepe] yYEHBIM
I'ymbonsar, K. @. 5KOJIOraMU. Y CTaHaBJIUBAaTh
Pymse, H. A. Ceseprios, B3aMMOCBSI3b DKOJOTHHUC

9. I'ekkenb, A. Tencnu, APYTMMH HayKaMH.

B. H. Cykaués.

Tabnuupl U cXeMbL:

«Pasnernsl 9KoJI0rUm»

6.2 | Meronsr MeTo/1bI 3KOJIOTHH. PackpeiBaTh coneprkanne TepMUHOB | resh.edu.ru | DKOJIOTHYECKH [e1eCO00pa3HOe OTHOIICHNE K
9KOJIOTHH. [ToneBbie HAOMIOACHHUS. W TIOHATHH: ToneBble HaOmonenus, | http://scho | mpupone kak HCTOYHNUKY >KM3HU Ha 3eMJIe, OCHOBE
3HaueHue OKCHEepUMEHTHI B MOHHUTOPHHT OKpYy>Karomiel cpensi, | ol- e cymecTBOBaHUs (DKOIOTMUECKOEe BOCIIUTAHHE)
9KOJIOTHYECKHX 9KOJIOTUH: IPUPOJTHEIE 9KCIIEPUMEHT. XapaKTepH30BaTh collection.e
3HAHHH LTS 1 m1abopaTopHEIE. MeToib! 3kostorny. O6ocHoBbIBaTh | du.ru/

yenoBeka (24.)

Mopaenupoanue B
9KOJIOTHH.
MoHUTOpUHT
OKpY>Karouleil cpeibl:
JIOKQJIHHBIH,
PErHOHANIbHBIN U
riao0anbHbINA. 3HaUYEHHE
3KOJIOTHUECKUX 3HAHUH
TS YeJIOBEKa.
DKOJIOTHYECKOE
MHPOBO33PEHUE KaK
OCHOBA CBSI3eH
YeJI0BEUECTBA C
IPUPOJOH.
dopMupoBaHue
9KOJOTHYECKOMN
KyJIbTYPHI U
9KOJIOTHYECKOMI
TPaMOTHOCTH

HEO0OXO0IMMOCTb IKOJIOTHUECKHX
3HaHWH JUI1 COBPEMEHHOTO
4eJI0BEKa.




HaCeJIeHUS.
JemoHcTpanuu
TaGnuubl 1 cXeMbl:
«MeTo/IbI 9KOJIOTHI»,
«CxemMa MOHHTOpPHHTA
OKpYXaroleu cpeapi».
JlabopaTopHnas paboTa
«3yueHue MeTO0B
9KOJIOTUIECKUX
HCCJICI0BAaHUI»

Paznen 7. Opranusmbl u cpena oouranus (94.)

7.1

DKOJIOrHYECKHUE
daxtopei(1 1)

DKOJIOTHYECKHE
(axTopsI "
3aKOHOMEPHOCTH ux
IEUCTBHSL.
Knaccudukarus
9KOJIOTHIECKUX
(hakTopoB:
a0MOTHYECKHE,
OHOTHYECKHE,
AHTPOITOTCHHBIE.
Ob6urme
3aKOHOMEPHOCTHU
JIeUCTBUS
IKOJIOTHUECKUX
(hakTOpOB. [paswno
MUHAMYMa (K.
[npenrens, 1O.
JInoux).
TonepaHTHOCTD.
OBpHUOHMOHTHEIE u
CTEHOOHMOHTHBIE
OpPraHU3MBI.
JemoncTpanuu
Tabmuupl W CXEMBIL:
«DKOJIOTHYECKHE
(axTopB».
Oo6opynoBanue:
repOapuu ¥ KOJUICKIIUU
pACTEHUI W KHBOTHBIX,

PackpsiBath coaepKkaHue
TEPMHUHOB u MOHSATHUN:
SKOJIOTUYECKHUN (pakTop,
OHOJIOrHYeCKUn OITUMYM,
OTpaHUYHBAIOIIUN
(TUMUTHP YOI )
Kaccudumuposarts
AKOJIOTHYECKHUE (PaKTOPBI 10
pa3HBIM OCHOBAHUSIM.
XapakTepHu3oBaTh obmue
3aKOHOMEPHOCTH. AEeUCTBUS
SKOJIOTHYECKNX (PAKTOPOB
OO0OCHOBBIBATH nEeNCTBUE
3aKOHa OINTHMyMa M 3aKoHa
OrpaHUYNBAIONIETO (haKTOpa
I[MTpuBonuth MIPUMEPHI,
WUTIOCTPUpYIOIUE  AeicTBHUe

daxTop.

IpaBuJIa MUHHUMYMa,
orpaHn4uBaroniero  ¢axkropa,
SBPUOMOHTHBIX u

CTE€HOOMOHTHBIX OpraHmMu3MoOB.

resh.edu.ru
http://scho
ol-
collection.e
du.ru/

DKOJIOTUYECKH  IeJlecoOO0pa3HOe  OTHOIIIEHUE K
OpUPOJEC KaK MUCTOYHUKY >KU3HU Ha 3eMJie, OCHOBEC
e€ cymiecTBoBaHUs (DKOIOrHUECKOS BOCITUTAHHE)




NPUCTIOCOONIEHHBIX K
BIMSHUIO  Pa3IHYHbIX

SKOJIOTHYECKUX
(hakTOopOB
7.2 | Abuoruueckue AbnoTHueckue PackpsiBaTh coaeprkaHue | DNEeKTPOHH | DKOJIOTHYECKH  IeJecooOpa3HOe  OTHONICHHE K
(axTopsr. CBet daktopel. Ceer  Kak TEepMHHOB U TIOHSTHH: CBET, | oe Opupoae KaK MCTOYHUKY >KU3HU Ha 3eMJie, OCHOBE
Kak 3KOJIOTHUECKUH dboTonepnoanuzm. MPUJIOKEHN | €€ CyIIecTBOBaHUS (DKOJIOTHYECKOE BOCIIUTAHUE)
AKOJIOTUYECKUHN dakrop. JleiicTBHe XapaKTepHU30oBaThb aercreue | e, YMK
akrop pa3HBIX YYacCTKOB CBCTa  KakK DSKOJOTHYCCKOrO | «buomorns
(1) COJTHEYHOTO CIEKTpa Ha daxropa. 10-11
OpTaHHU3MBI. CpaBHUBATh AEHCTBHUE PA3HBIX | gyacChi»
DKOJIOTHYECKHE YYaCTKOB COJHEYHOTO CIIEKTpa
Tpynnbl paCTeHI/Iﬁ u Ha OpraHMU3MbI. BrisiBasTh
JKUBOTHBIX 0] OCOOCHHOCTH CTPOCHUS U
OTHOIICHHUIO K CBETY. JKHU3HCACATCIIBHOCTHU paCTeHI/Iﬁ
CurHanbHas poITL Pa3HbBIX DKOJIOTHYE€CKUX TPy
CBeTA. IO OTHOLIEHHIO K  CBETY
DOTOTIEPHOIU3M. (cBeTOIFOOUBEIE,
JleMoHcTpanuu TeHeJI0OUBbIE,
Tabmuupl ©U  CXEMBI: TEeHEBBIHOCIUBEIE). [IpUBOAUTH
«CBeToBOll  cHEKTp», MpUMEpPbl pacTCHHU Pa3HBIX
«DKOJIOrnueCcKue OKOJOI'M4YC€CKHX rpynin 10
Ipynmbl KMBOTHBIX IO OTHOIICHHIO K CBCTY.
OTHOILIEHUIO K CBETY». BriaBisiTh OCOOCHHOCTH
O6opynoBaHue: CTpOEHUS u
repGapuu JKA3HEACSATSIILHOCTH
CBETOJTIOOUBBIX, JKUBOTHBIX pa3HbIX
TEHETIOOUBBIX u 3KOJIOTMYECKUX I'PYIII 110
TEHEBBIHOCITHBEIX OTHOILIEHUIO K CBETY
pacTeHui; (nHEBHEBIE, CyMe  pedYHBIe,
CBETOJIIOOUBBIE, HOYHBIE)
TEHEIOOMBHIE u IMpusoauTH pUMEPHI
TCHCEBBIHOCIUBBIC KHBOTHBIX Ppa3HbIX
KOMHATHBIC PACTCHUS. SKOJIOrNYECKUX Tpynn 1o
JlaGoparopuas pabota OTHOIICHHIO K CBETY.
«BpisiBIeHNE OO00CHOBBIBATH 3HAYCHUE
HPHCIIOCOOIEHUH dboronepnonmsmMa B KHU3HMU
OPraHM3MOB K BIIHSHHUIO OPraHU3MOB U JJISI TIPAKTHUKH
CBETa» CEenbCKOTO XO03s5HCTBA.
7.3 AOnornueckue Temneparypa Kak PackpsiBaTh conepxaHue DJeKTpOHH | DKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIICHUE K




(akTopsI. SKOJIOTUYECKUH TSPMHHOB oe OpuUpoae KaK HCTOYHUKY >KH3HH Ha 3eMJle, OCHOBE
Temneparypa ¢axrop. [JeiictBue Y MOHSTHIA: TemIeparypa, MPUJIOKEHHU | €€ CyIeCTBOBaHMsI (DKOJIOIMUYECKOE BOCIIUTAHUE)
KaK TEeMIepaTyphl Ha MOUKUIIOTEPMHBIE e. YMK
DKOJIOTHYECKUI OPTaHU3MEL (XOTOTHOKPOBHEBIEC), «Buonorus
akrop IoikunorepMHbIe U rOMONOTEpPMHBIE 10-11
(1) roMOHOTEPMHEIE (TeTIOKpOBHBIC) OPTaHU3MBI, KJIACChI»
OpraHHU3MBI. aHabmo3, BpUTEpPMHBIC
OBpUTEPMHBIC U OpraHU3MBbl, CTEHOTEPMHBIE
CTEHOTEPMHBIC OpraHU3MBbI, TEPMOPETYIISALUS.
OpTraHU3MBl. XapakTepu3oBaTh JAEUCTBUE
JlemoHCTpanuu TeMIIepaTypbl HA OPraHU3MBI.
TaGauIbI U CXEMBL: BrissBnste ocobeHHOCTU
«TermoKpOBHbIE CTpOCHMA
KUBOTHBIE, ¥ JKH3HE/IEATEIBHOCTH
«X OJIOTHOKPOBHBIE TIOMKHIIOTCPMHBIX
KHBOTHEICY. (XOJ’I(lIlHOKpOBHBIX) u
O6opyionase: TOMOHOTEPMHBIX
(TEeTIIOKPOBHBIX ) )KUBOTHBIX.
repOapuy U KOJJIEKINU N
TEIUTOIIOOMUBEIX, PUBOIHTH TIPHMEPBI
N MMOHKHMIIOTEPMHBIX
SUMOCTOHKHX, (XOJIOMHOKPOBHBIX) U
MOpO30YCTOHIHBEIX FOMORHOTEPMHEIX
PaCTCHUM, HyHeia MTHIL (TEeTLTIOKPOBHBIX ) JKUBOTHBIX.
1 3BEpen. BrIABISATE OCOOCHHOCTH
JlabopaTopHnas padoTa cTpoeHUst
«BrlsBNCHNE W KHU3HEACSATESILHOCTH
MPUCTIOCOOIeHU TETJIOTIOOUBBIX,3UMOCTONKHUX,
OPTaHU3MOB K BIIMSTHHIO MOPO30YyCTOWIUBBIX
TEeMITEpaTyphD» pacTeHui.
IIpuBOoaUTE IpUMEpPHI
TEILI0JFOOUBBIX, 3UMOCTOUKHX,
MOPO30yCTOMYHUBBIX PACTEHUM.
IIpuBoauTh IpUMEpPHI
SBPUTEPMHBIX U CTEHOTEPMHBIX
OpraHu3MoOB.

7.4. | Abuornueckne BnaxxHocTs kak PackpsiBaTh conepxanue ONeKTpoHH | DKOJIOTMYECKH 1IeJIecCO0Opa3HOe OTHOMICHHUE K
(akTopsI. SKOJIOTUYECKUI TEpMHHOB W TTOHSTHIA: oe OpUpoOae KaK HCTOYHUKY >KH3HHU Ha 3eMJe, OCHOBE
BraxxaocTs Kak (hakrop. BJIQYKHOCTB, TUIPO(HUTHI, NPUWIOXKEHH | €€ cylIecTBOBaHUS (DKOJIOrMUECKOE BOCIIUTAHUE)
OKOJIOTHYECKUM Ipucnocobnenus TUrpoUTHI, ME30(HUTHI, e. YMK
axrop pacTeHuii K KCePODUTHI)KUBOTHBIC: «buomnorus
(1) MO/IEPKAHUIO BOJIHOTO BOJHBIC, TIOJTyBOTHBIC, 10-11




OanaHca. Ha3eMHbIC KJIACChI»
Knaccudukanus XapakTepu3oBaTh IAE€HCTBHE
pacTteHuii no BJIA)KHOCTU KAK
OTHOIIIEHHIO K BOJIC. 9KOJIOTHYEecKoro (akropa.
HpI/ICHOCO6HeHI/Iﬂ BrIgBISTE OCOOEHHOCTH
JKUBOTHBIX K CTPOCHHUA U
H3MEHEHHIO BOJHOTO JKU3HEACSATCIILHOCTH PaCTCHUM
peKHMa. pa3HBIX DKOJIOTUUECKHUX TPYIIN
JleMOHCTpaLHH IMOOTHOIICHHUIO K BOJIC.
TaOauIbl U CXEMBI: HpuBoauTE NpuMeps
«DU3HONOTHYECKHEe paCTCHHUN pasHBIX
ananTaLIu AKOJIOTUYECKUX TPYIII MO

OTHOIICHUIO
JKHUBOTHBIX).
O6opynoBanue: X poe.

pya L BrIigBisgTh aHATOMUYECKUE U

repOapuu pacTeHUIA,

¢duznonornueckue
OTHOCSIIIMXCS K

MIPUCIOCOOJICHHUS )KUBOTHBIX K
TUrpouTaM,

MU3MCHCHHUIO BOJHOI'O pCXKUMaA.
KcepopuTam,

ITpuBoauTE NpUMEpPHI BOAHBIX,
Me30duTam,

IMOJIYBOJHBIX U HA3EMHBIX
KOMHATHBIE PACTEHHS

JKUBOTHBIX.
JIaHHBIX TPYIIIL.
JlabopaTopHnas paboTa
«AHaTOMUYECKHE
0COOEHHOCTH PacTeHHN
M3 pa3HbIX MECT
obutaHus»

7.5 | Cpensl oouranust | Cpeapl 0OUTaHUS PackpeiBaTh conep:kanue resh.edu.ru | DK0OJIOTUYECKH 1EJICCOOOPaA3HOC OTHONICHUE K

OpraHu3MOB

(19)

OpraHM3MoOB: BOAHAA,
Ha3E€MHO-BO3AyllIHAA,
IIOYBCHHAas, l"J'Iy6I/IHHa$I
NOAIIOYBCHHAA,

BHYTPHOpPraHN3MEHHas!.

DU3NKOXUMUUYECKHE
0COOEHHOCTH CpeJl
00WTaHUS OPTaHU3MOB.
IIpucnocobnenus
OpPTaHMU3MOB K KHU3HH B
pa3HBIX cpemax.
JemoHcTpanuu
TaGuuubl U cXeMbI:

TepMHHA

«cpesta OOuTaHUs».
XapakTtepu3oBaTh
0COOEHHOCTH BOJIHOM,
Ha3eMHO-BO3YIIHOH,
MOYBEHHOM, TITYOHUHHO
MOJANOYBEHHON U
BHYTPHUOPTaHU3MEHHOI cpen
obutanus. CpaBHUBATh
(pr3mKo-xMMHUUEeCcKre yCIOBHUSA
pa3HBIX cpex OOUTaHUSL.
BrisBasTE UepThI
MIPHUCIIOCOOICHHOCTH
OpraHu3MOB K OOUTAHHIO B

http://scho
ol-
collection.e
du.ru/

OpUpoae KaK UICTOYHUKY KU3HU Ha 3eMJjie, OCHOBE
e€ cymecTBoBaHUS (DKOIOTHYECKOE BOCITUTAHHE)




«Cpenpl obuTaHus
OPTaHU3MOB.
Oo6opynoBaHue:
KOJUIEKI[MH )KUBOTHBIX,
OOMTAONINX B pa3HBIX
cpenax

BOJIHOW, HA3€MHO-BO31yIIIHOM,
MOYBEHHOW, BHYTPHU-
OpPraHU3MEHHON cpenax
obutanwusi. [IpuBoauTh
MIpUMEpPbI OPTaHU3MOB,
oOUWTaAOINX B Pa3HBIX cpemax

7.6 | buonorugeckue Buonorndeckne puTMEL. PackpbIBaTh cojepkanue OnexkTpoHH | 3aMHTEPECOBAHHOCTH B MOJIYYECHUN OHOJIOTHIECKUX
purme (1 9) Bremmane n HOHATHA oe 3HAHUH B I€IX NOBBIIMICHHUS O0IIeH KyIbTYpHI,
BHYTPEHHUE PUTMBI. «OHOJIOTHIECKHUE PUTMBD) NPWIOKEHH | ECTECTBEHHO-HAYYHOM IPaAMOTHOCTH KaK COCTABHOM
CyTOYHEBIE ¥ TOAUIHBIE XapakTepusoBaTh e. YMK 9acTH (PYHKIHOHAIBLHON rPaMOTHOCTH O0YyYarOIIMXCS,
PUTMBL. OCOOCHHOCTH BHEIIHMUX, «buonorus | popmupyemMoii npu usydenuu 6uosioruu (LlenHocTn
TIpucrnoco6neHHOCTh BHyTpeHHHg’ CYTOYHBIX H 10-11 HAYYHOTO MO3HAHMS)
OPIAHH3MOB K FOJMYHBIX OHOJIOTHYECKUX IACCD
CE30HHBIM U3MEHEHUSAM puTMOB. [IpUBOKTL IpUMEpLI
. MPOSIBJICHUSI OUOTIOTHUECKUX
YCIOBUH JKU3HH.
i pSV—— PUTMOB y pa3HBIX OPraHU3MOB.
Ta6J'II/II_ILIpI/I CXOMLL BBISIBIATE 4epThl
5 ) MPUCTIOCOOTIEHHOCTHU
«Buonoruyeckue
OPraHu3MOB K CE30HHBIM
PUTMBD. o
06 M3MEHEHHSIM YCIOBUHU KU3HHU.
OpyZAOBAHHC. OnuceIBaTL CE30HHBIE SIBJICHUS
rep6apm:1 1 KOJLICKIH B )KU3HU OPTraHU3MOB,
PAacTEHHI U KUBOTHBIX, PACHPOCTPAHEHHBIX
obnanaoutux epramu B CBOCH MECTHOCTH.
MPUCTIOCOOJIEHHOCTH K
CE30HHBIM U3MEHEHUM
YCJHOBUH XKU3HU
7.7 | KuzHeHHble XKuznenuslie GopMBI PackpriBaTh conepKanue OnekTpoHH | 3aMHTEPECOBAHHOCTH B MOJYYESHUH OMOJIOTUYECKUX
(hopmsI opranu3moB. [ToHsTue MMOHATHSA oe 3HAHUU B IIEJISIX MOBBINMIEHUS O0IIeH KyJIbTYpPHI,
OpraHU3MOB 0 JKU3HEHHOH (opme. «Kku3HEHHas popma MPUIOKEHH | €CTECTBEHHO-HAYYHON IPaMOTHOCTH KaK COCTaBHOM
U3HEHHBIE HOPMBI e. 4acTH (PYHKIHUOHAILHONU rPAaMOTHOCTH O0YUAFOIINXCS,
(19) K opranusma» BeIaBIATH VMK 6
pacTeHuii: IepeBbs, 0COOEHHOCTH CTPOCHUAN _ | «buonorus | popmupyemoii npu nzyuenuun 6uonoruu (LlenHoctu
KyCTapHUKH, AKUSHCACATCIEHOCTH PACTCHUN | 1011 HAay4HOrO MO3HAHUsA)
KYCTAPHUYKH, Pa3HBIX U3HEHHEIX (opM KJIacch»

MHOT'OJIETHHE TPaBHI,
OJTHOJIETHHE TPABEHI.
Kuznennsie hopMsbI
KHUBOTHBIX:
TUAPOOUOHTHI,
Te0OUOHTEHI,
a’pOOHOHTEHI.

IIpuBoauTh IpUMEpPHI
pacTeHUll pa3HBIXKU3HEHHBIX
bopm

BriaBIsATE OCOOCHHOCTH
CTPOEHUS U
JKU3HEAESATEIIbHOCTH
JKUBOTHBIX Pa3HBIX
KU3HEHHBIX (OopM.




OcobeHHoCTH
CTpOCHUs 1 00pa3a
KU3HU. JleMOHCTpanuu
TaOaUIBI M CXEMBI:
«Knznennsie Gpopmbt
pacTeHui»,
«Knznennsie Gpopmat
JKHBOTHBIX).
ObopynoBanue:
repOapuu U KOJUICKIIUU
pacTeHU U KUBOTHBIX
Ppa3JIMYHbIX )KU3HCHHBIX

bopm

[TpuBOoIUTH IPUMEPHI
>KUBOTHBIX pa3HBIX
)KU3HEHHBIX (HOopM

7.8

buotnueckue
dbaxtopsi(2 1)

buornyeckue GakTopsbl.
Bupbl Gnotnueckux
B3aUMOJIEMUCTBUM:
KOHKYPCHIIHS,
XHITHUYECTBO,
cuMOM03 1 ero HOPMEL.
ITapazutusm,
Koomepanus,
MYTYaJlu3Mm,
KOMMEHCAJIN3M
(KBapTHUPAHTCTBO,
HaxJICOHMYECTBO).
Herpoduueckue
B3aUMOJEHCTBUS
(Tormyeckue,
(hopudeckue,
(habpuueckue).
3HaueHne OMOTHYECKUX
B3aUMOJICHCTBUI 11
CYIIECTBOBAHUS
OpraHu3MOB B cpejie
oburanus. [TpuHIUI
KOHKYPEHTHOTO
HCKITIOUCHHSI.
JemoHcTpanuu
TaGuuubl U cXeMbI:
«9Qxocuctema

PackpsiBaTh conepxaHue
TEPMUHOB

U NOHSITUM: KOHKYPEHLUS,
XUITHUYECTBO, ITapa3uTU3M,
MYyTyalau3M, KOMMEHCaIU3M,
HeTpoHUISCKUEC
B3auUMOJICHUCTBUS
XapakTepu3oBaTh BU/]IbI
OMOTHYECKUXB3aNMOIENCTBUIA.
OOBACHATH CYIITHOCTh
KOHKYPEHIIUU, XUIITHUYIECTBA,
napasuTu3Ma, MyTyajli3ma,
KOMMEHCaJIU3Ma.

ITIpuBoaUTE NpUMEPHI
OpPraHu3MOB, YYAaCTBYIOLIUX B
OMOTUYECKUX
B3aUMOJICUCTBUSIX PAa3HBIX
THUIIOB.

OueHUBaTh 3HAYCHHE
OMOTUYECKUX B3aUMOJIEHCTBUNA
JJIs1 CYIIE€CTBOBAHUS

OpraHu3MoB B CpCJc obuTaHusl.

OO0O0OCHOBEBIBATH IEHUCTBUE
MPUHIAIIA KOHKYPESHTHOTO
UCKJIIOYEHHUS.

resh.edu.ru
http://scho
ol-
collection.e
du.ru/

DKOJIOTHUYECKHU [eJIeco00pa3HOe OTHOIIIEHUE K
OPUPOJC KaK HCTOYHUKY >KU3HU Ha 3eMiie, OCHOBE
e€ cymiecTBoBaHUs (DKOIOrHYECKOS BOCITUTAHHE)




HIIMPOKOJIMCTBEHHOTO
neca», «DKoCHCTEMA
XBOWHOTO JIECa,

« e muTaHUAY,
«XHUIIHAYECTBOY,
«Tapazuruzmy»,
«KonkypeHuus»,
«Cumomno3»,
«KoMMeHcanm3m.
O6opynoBaHue:
KOJUICKIIUM KUBOTHBIX,
Y4acTBYIOUIUX B
Pa3TUYHBIX
OMOTHYECKUX
B3aUMOJCHCTBUAX

Paznen 8. Dxosnorusi BuaoB u nonyJsiuuii (94.)

8.1

DKOJIOTUYECKUE
XapaKTePUCTHKHU
MOy JISIITUN

(1)

DKOJOTHYCCKHE
XapaKTePUCTHKHI
TOITYJISTITHH.
Ionynsanus kak
OMoI0THYECKAs
cucrema. Pomib
HEOTHOPOAHOCTHU
cpensl, PU3MYSCKUX
GapbepoB u
ocobeHHOCTER
OMOJIOTHH BHJIOB B
(hopMupoBaHUU
MPOCTPAHCTBECHHOM

CTPYKTYPBI MOIYJISIIAH.

OCHOBHBIE TIOKa3aTeNN
HOILYJISILUN:
YUCJIEHHOCTb,
IUIOTHOCTb, BO3PACTHAS
U TI0JI0BAasI CTPYKTYpa,
POXKIAEMOCTB,
IIPUPOCT, TEMII POCTA,

CMEPTHOCTb, MUT'PpALIUA.

JemoHcTpanuu
Tabuuubl U cXeMbl:

PackprIiBaTh conepxanue
TMOHSITHUS

«OOMYJISIIIHS

O1nieHUBaTH 3HaAUCHUE
HEOJIHOPOJIHOCTHU CPEJIbI,
(pusmueckux GapbepoB U
ocoOeHHOCTe# OMoIoTHu
BHJI0B B )OPMUPOBAHUU
MMPOCTPAHCTBEHHOMN CTPYKTYPHI
HONYJISILIUM.

IIpuBOoaUTH IpUMEPHL
MOMYJISIIIUA pa3HbIX BHUJIOB
pacTeHuil U KUBOTHBIX.
XapaKTepru30BaTh OCHOBHBIC
SKOJIOTHYECKHE MOKa3aTeIIN
MOMYJISIIINH: YUCIEHHOCTb,
IUIOTHOCTB, BO3pAacTHAasI U
I0JIOBAst CTPYKTYPa,
POXKIaeMOCTh, IIPUPOCT, TEMIT
pocTa, CMEepTHOCTb,
MHUTpALHs.

resh.edu.ru
http://scho
ol-
collection.e
du.ru/

DKOJIOTUYECKH [eJIecO00pa3HOe OTHOMICHUE K
OpUpoae KaK UICTOYHUKY >KU3HU Ha 3eMJle, OCHOBE
e€ cymecTBoBaHUS (DKOIOTHYECKOE BOCIIUTAHHE)




«DKOJIOTHYECKHE

XapaKTEPUCTUKU
MO IS,
«IIpocTpancTBEHHAst
CTPYKTYypa
TIOITYJISIITHN,
«Bo3spactHbie
THPaMHUIBI
TIOTTYJISTITHIFD
8.2 | Dkonoruueckast DKoJIoru4ecKas PackpbiBaTh comeprkaHue | resh.edu.ru | DKoJOrUYECKHU IeIecO000pa3HOEe OTHOMICHUE K
CTPYKTYypa CTPYKTYpa MOIYJISLHH. TEPMHUHOB U noHsiTuit: | http://scho | nmpupone xkak UICTOYHHUKY >XKU3HU Ha 3eMJjie, OCHOBE
MONYJISALUH. O11eHKa YHUCIIEHHOCTH AUHaAMHUKa NONYJISILIUU, ol- e€ cymiecTBOBaHUS (DKOJIOrHYECKOe BOCITUTAHUE)
JAunamuka nonynanuu. Junamrka OmoTHYCCKUIt noteHuuan | collection.e
MOMYJISAIUU ¥ €€ | MOMYJISAIUY U e NOIYJISALNH, KpuBbie | du.ru/
perymsius (3 4) | perymsauus. BbDKHBAHUS, daxTopsr
buornueckuit CMEPTHOCTH, EMKOCTB CpPEIBI
TOTSHITHAN TTOTTYJISAIIUH. OOBSICHATH 3aKOHOMEPHOCTH
MopenupoBanue pa3MerieHus ocobeit
JTUHAMUKHA TOITYJISIIHH. NONyJISILMU Ha 3aHUMaeMOU
Kpussie pocra TEPPUTOPUH
YHUCIIEHHOCTH OueHuBaTh OMOTUYECKUIA
nonynsinun. Kpussie MOTEHIHAJI IOy JISIITUA
BBDKUBaHMS. Ppa3HBIX OPTAaHU3MOB.
PerJISIHI/ISI AHaHI/ISI/IpOBaTB KpPpUBBIC pOoCTa
YHUCIIEHHOCTH YUCICHHOCTH NOITYJISIIIUN U
MONYJIALMN: poib KPUBBIC BBIDKHBAHMS.
(haKTOPOB, 3ABUCAITNX OOGOCHOBBIBATh TIPUIUHBI
W HE 3aBUCSIIUX OT CHCPKUBAHUSIOMOTUICCKOTO
IUIOTHOCTH. nmoTeHnuajgaa pocra
DKoJIOrnUecKue U MIPpUYHUHBI BCIIBIIICK
CTpaTeruy BUIOB (I- U POKIAaEeMOCTHY OTIACITBHBIX
K-ctparerun). opraHu3moB. IlepeuucnsaTb
JleMoHCTpamu (axToprl cMepTHOCTH,
TaOauLBI M CXEMBI: perynmpyromue 9MCJICHHOCTD
«CKOpPOCTB 3aceeHus HOIYJISIIUN PACTEHUN U
IIOBEPXHOCTHU 3eMJTI/I JKUBOTHBIX. OTII/ICI)IBaTB
pa3sIuIHBIMUA OKOJIOTUYCCKHUE CTPATCIrUn
OpraHu3MaMmu» BHIOB.
8.3 | Oxonoruyeckas | Tlowsrue 06 PackpriBaTh conepxkanue resh.edu.ru | DKoJIOrMYECKH E€JIECOOOPa3HOE OTHOIIEHUE K

HHUIIIa BHAA

9KOJIOTHYECKOM HHUIIIE

TSPMHUHOB

http://scho

IIpUpoaAC KaK UICTOYHUKY KHM3HHU HA 36MJ’I€, OCHOBC




(39) Buza. Mecrooburanue. U NOHATHUU: DKOJIOTUYECKast ol- e cyliecTBOBaHUs (DKOJIOrMUECKOe BOCIIUTAHUE)
MHoromMepHast MOZICIb HUIIIA, BUJI,apeal, NHBa3Usl. collection.e
9KOJOTHYECKON HUIIN XapakTepu3oBaTh du.ru/
Jx. U. XaTunHcoHa. MHOTOMEPHYIO MOJENb
Pazmepsl sKoJiornueckou Humu Jx U.
9KOJIOTMYECKON HUILY. XaTuyuHCOHA.

IloTreHuuaneHas u IIpuBoauTh NpUMeEpHI
pean3oBaHHAs HUIIIH. SKOJTOTHYECKUX HUIII Pa3HBIX
Bun kak cucrema BHJOB PaCTEHUUN U
MOMYJISIIUA. Apeas JKUBOTHBIX.
BUJIO0B. Bunp! 1 ux BrigBiasaTs oTianuue
JKU3HEHHBIE CTPAaTEeTUH. 9KOJIOTHYECKOU HUIIU BHUJA OT
OKonoruyeckue ero MecTooOUTaHUSI.
9KBUBAJICHTHI. I'paduuecku n3zobpaxarh
3aKOHOMEPHOCTH MHOTOMEPHYIO MOJICITh
TIOBEJICHUS U MUTPAITHIA SKOJTOTHYECKON HUIIH IS
JKUBOTHBIX. pa3HBIX BHIOB.
Buonornueckue BBIIBIATE MPUIUHBI
WHBa3UH YyKEPOTHBIX pa3nuuuii B pazMepax
BUOB. [leMoHCTpamu SKOJIOTUYCSCKON HUIIHU Y
Iloptper: Jx. W. pPa3HbIX BUJOB PACTEHUUN U
XatunHcoH. Tabnuibt >KUBOTHBIX. AHAITU3UPOBATH
u cxeMbl: «Mojenb OPUYUHBI U IOCIIEJICTBUS
9KOJIOTUYECKOW HUIIU CMEHBI PKOJIOTUYECKOU HHUIIIH.
Jox. 1. XaTunHCOHAY.
O6opynoBaHue:
repOapuu pacTeHHIA;
KOJUICKIIH YKHBOTHBIX.
JlabopaTopHnas paboTa
«[IpucmocobneHus
CEeMSH PacTeCHHUH K
pacceneHuio»

Paznen 9. Dxosnorust coodmecTB. IKoJ0rnyeckue cucrembi(124.)

9.1 | CoobmiectBO CoobmecTBa 1 0 PackpbeiBaTh coneprkaHue resh.edu.ru | DK0OJIOTHUYECKH [IEJICCOOOPaA3HOEC OTHOMICHUE K

OpraHu3MoOB —
OMOIIEHO03

(19)

opranusmoB. buoneHos
U ero cTpykTypa. CBsizu
MEK/1y OpraHH3MaMH B
OuoneHo3e.
JemoHcTpanuu
Tabuuubl U cXeMbl:

TEPMHUHOB U MOHSITUI:
OHMOILIEHO3, OMOTOII.
XapakTepru3oBaTh OHOIEHO3 U
ero

CTPYKTYpPbI: BUJIOBYIO,
MIPOCTPAHCTBEHHYIO,

http://scho
ol-
collection.e
du.ru/

OPUPOJIE KaK HCTOYHUKY >KU3HU Ha 3eMiie, OCHOBE
e€ cymniecTBOBaHUS (DKOJIOTHIECKOE BOCITUTAHHUE)




«CtpyKTypa
OHOIIEHO3aY,
«3JKocHucTemMa
[IUPOKOJINCTBECHHOTO
jecay, «DKocHcTEMa
XBOMHOTO JIeCay

Tpoduueckyro
[lepeuncnsaTh U NTPUBOIUTH
IIPUMEPHI CBA3EH MEXIY
OopraHn3MaMHi B OHOIICHO3E.

9.2

Dkocucrema (2 u)

DKocucremMa Kak
OTKpBITas CHCTEMA
(A.JIx. Tencnn).
OYHKITHOHAIBHBIE
0JIOKM OPTaHU3MOB B
3KOCHCTEME:
MPOAYIICHTHI,
KOHCYMCHTBI,
PEIyLEeHTHI.
Tpodrueckue ypoBHH.
Tpoduueckue nenu u
cetn. AOMOTHYECKHE
OJIOKH HKOCHUCTEM.
ITouBsI U MBI B
9KOCHCTEMaX.
Kpyrosopot BeriecTB u
MOTOK SHEPTHH B
HKOCHUCTEME.
JemoHcTpanuu
IToptpersi: B. H.
Cyxkaués, A. JIx.
Teuncim. Tabmure! 1
CXEMBI:
«DyHKIIMOHATIHHEIE
TPYIIIEI OPTaHU3MOB B
9KOCUCTEMEY,
«Kpyrosopor BeliecTs
B 3Kocucteme, «llenu
nUTaHus (MacTOUIIHA,
JIETPUTHAS)».
O6opynoBaHue:
repOapuu pacTeHU;
KOJUICKIHH
HACEKOMBIX; Uydela

PackpeiBaTh coneprkaHue
TEpMHUHOB

H ITOHATHM: DKOCHCTEMA,
OpOAYyLEHTHI, KOHCYMEHTBI,
peayIleHThI, Tpouyeckue
YPOBHH, Tpoduueckue
(muIeBbIe) LEMU U CETHU
Ha3spiBaTh CTpYKTYpHBIE
KOMIIOHEHTBIDKOCHCTEMBI.
Xapakrepn3oBaTh GQYHKIHN U
NPUBOAUTH MPUMEPHI
OpPraHU3MOB B JKOCHCTEME Ha
OCHOBE UMEIOIUXCS 3HAHUU
O pacTeHUusIX, rpuodax,
OaKTEepHUsIX M )KHUBOTHBIX.
OnuceIBaTh KPYTOBOPOT
BEIIECTBU ITOTOK YHEPTUHU B
skocucteme. OOBACHATH POJIb
OpPraHU3MOB B OHOJIOTHYECKOM
KpPYTOBOPOTE BEILIECTB U
MMOTOKE YHEPTUH

IIpuBOoaUTH IpUMEPHL
OpPraHU3MOB, 3aHUMAFOIINX
pa3Hble YPOBHU TPO(PHUUECKNX
OupamMum.

CocTaBisiTh CXE€MBbI IIEpEHOca
BEIleCTBau YHEPruu B
SKOCHCTEeMax (IIeTTH MTUTaHUs)
CpaBHUBATH MMACTOUIIHBIC U
JETPUTHBIC [IENH MTUTAHUSI.

resh.edu.ru
http://scho
ol-
collection.e
du.ru/

DKOJIOTUYECKH [eJIecO00pa3HOe OTHOMICHUE K
OpUPOJIE KaK UCTOYHUKY KU3HU Ha 3emliie, OCHOBE
e€ cymiecTBoBaHUs (DKOIOrHYECKOS BOCITUTAHHE)




IITUI] U 3Bepei

9.3 | Dkonoruueckue OCHOBHBIE TTOKa3aTEIH PackpsiBaTh coneprxkaHue resh.edu.ru | DKOJIOTrHYECKH [[eIeCO00pa3HOE OTHOIICHNUE K
TTHPaMHUJIBI skocucTeMbl. bromacca TSPMHUHOBH TTOHSITUM: Opupoae KaK UICTOYHUKY KU3HU Ha 3eMiie, OCHOBe e
(29) U NIPOAYKIMA. npoaykuus, buomacca, cyniecTBOBaHUS (DKOJIOTHYECKOE BOCIIUTAHUE)

DKOJIOrHYECKUE JKOJIOTHYECKasi MupamMuaa
MMUpaMUJbl YHUCE, XapaKTepI/IZ%OBaTb IIpaBuJia
OmoMacChl U SHEPTHH. SKOJIOTHYICCKUX TTMPAMHUI
JleMOHCTpaLuHu qucelr, OMoMacChl M YHEPTUU
Tabnuupl U cxeMsbl: OOGBACHATH MPUIHHBI
«SKOHOFI/I‘IGCKaﬂ pas3indyuu B IPOAYKTUBHOCTH
MUPAMHUJIA YHACEID», Yy pa3HBIX YKOCHCTEM.
«DKonoruyeckas HpuBoaUTS NpUMEpBI
nupamuaa 6I/IOMaCCbI)), IPAKTUYICCKOIO MPUMCHCHUS
KOOI HUCCKAS OpaBUIT YKOJIOTHIECKHAX
TUpaMIIa SHSPTUI [TpaMuA

CpaBHUBaTh OMOMaccy U

MPOAYKIIUKD 3KOCUCTEM CYIIH

1 MupoBoro okeaHa.

9.4 | U3zmenenus JluHaMuKa 3KOCHCTEM. PackpbeiBaTh coqiepkaHue resh.edu.ru | Dx0JIOTHUYECKH 11EJICCOOOPaA3HOC OTHONIICHUE K
co00IEecTB — Karactpoduueckue TEPMUHOB U HOHSITUM: OpUpoOae Kak UCTOYHUKY KU3HHU Ha 3emiie, OCHOBe €&
cyKkneccnun MEPECTPOMKH. CyKILeCcCHsl, KIMMAaKCHOe cyliecTBOBaHUS (DKOIOTHUUECKOE BOCTIUTAHHUE)
(19) OnyKTyammm. COOBIIECTBO, CYKIIECCHOHHBIH

Hanpasnennsie psna.

3aKOHOMEPHBIC CMEHBI
€c0o00IIECTB —
cykueccun. [lepBudHbIe
nu BTOpI/I‘IHBIe
CYKLIECCUH U UX
HpI/I‘II/IHBI.
AHTpOTIOTeHHBIE
BO3JICHCTBUS Ha
CYKIIECCHH.
KioumakcHoe
C000111eCTBO.
Buopasnoobpasue u
MOJTHOTA KPYyrOBOPOTa
BEILIECTB — OCHOBA
YCTOMYUBOCTH
COOOIIIECTB.
JemoHcTpanuu

XapakTepru30BaTh CYKI[ECCHU:
HepBI/I'-IHI)Ie nu BTOpI/I‘{HBIe,
IPUBOJOUTH UX IIPUMEPBI U
Ha3bIBATh MPUYUHBI CMEHBI b
CcOoOO0IIEeCTB.

CpaBHI/IBaTB BpeMeHHLIe 148
KOpPEeHHbIE OMOreOIeHO3bl Ha
KOHKPETHBIX IPUMEpax CBOEH
MECTHOCTH.

MoenupoBaTh pe3yJIbTaThl
poIeccacMeHBI
OHMOTEOLEHO30B IO/ BIUSIHHEM
aHTPOIIOTeHHOTO (pakTopa.




TaGUIbl U CXEMBI:
«O6pazoBaHue
6ostoray, «IlepBuuHas
CYKIIECCHSI,
«BoccranoBnenue neca
MOCJIE TTOKapay

9.5 | Ilpuponusie Ipuponasie PackpsiBaTh conepxanue resh.edu.ru | DKOJIOTrUYECKH [[eIeCO00pa3HOE OTHOIICHNUE K
9KOCUCTEMBI (2 9) | SKOCHCTEMBI. TEPMHUHOB U MOHSITUMN: http://scho | mpupoae Kkak HICTOYHUKY >XH3HM Ha 3eMJie, OCHOBe €&
DKOoCHUCTEMBI 03Ep U (UTONIAHKTOH, 300TUIAHKTOH, ol- cyniecTBOBaHUS (DKOJIOTHYECKOE BOCITUTAHUE)
pek. DKOCUCTEMBI SIPyCHOCTBD. collection.e
MOpel M OKEaHOB. XapaKkTepu3oBaTh NIPUPOIAHBIC | du.ru/
DKOCUCTEMBI TYHJD, OKOCHCTCMBI, UX OCHOBHBIC
JIECOB, CTeINeH, KOMITOHEHTHI (Ha nmpuMepe
MyCTBIHD. o3epa, XBOHHOTO U
JleMOHCTpaLUH IITUPOKOJIMCTBEHHOTO JIeca).
TabauLpBl U CXEMBI: OGBaCHATE ngqHHH
«KOCHCTEMA pas3Iu4YHO OuoMacchl
LTHPOKOJHCTBEHHOTO NPOAYLEHTOB U KOHCYMEHTOBB
MPUPOJHBIX IKOCHUCTEMAX.
necay, «DKocucTeMa
. CocTaBisiTh MACTOUIIHBIC U
XBOIHOTO Jiecay,
JACTPUTHBIC LICTIN MMUTAHUA
«JKocucTeMa o3epay.
MPUPOJHBIX IKOCUCTEM.
O6opynoBaHue:
IMpuBOAUTH IPUMEPHI
KBAapuyM KakKk M b
aKkBapHyM KaKx MOZCT OpPraHu3MOB, BXOISIUX B
;KOCHCTeMH' cocTaB (PUTOIIAHKTOHA,
KeKypewi 300IIAHKTOHA, OEHTOCA.
«JKCKypCHA B OGOCHOBBIBATH POJIb
EHHHLIHHH APYCHOCTHU B 5KU3HMHA3EMHBIX
ngeouegm (s skocuctem. CpaBHUBATH
AyOpaBy, OCPESHIIK, ouomMaccy U IpOayKIUIO
CIIbHHK, Ha BOJIHBIX U HA3€MHBIX
CYXOZIOMbHEL TN SKOCHCTEM.
MOWMEHHBIH JIyT, 03€epo,
60710TO0)»

9.6 | AurponoreHHsie | AHTPOIOTrEHHBIC PackpeiBaTh cojsiepxkanue resh.edu.ru | DK0OJIOTHUYECKH [IEJICCOOOPaA3HOEC OTHOMICHUE K
9KOCHUCTEMBI 9KOCHUCTEMBI. TEPMHHOB U ITOHSITHHA: http://scho | nmpupose kak UICTOYHUKY >KHU3HH Ha 3emliie, OCHOBe €&
(arposkocucTemsl | ArposkocucTema. arpo’KocucTeMa, arpoleHo3s, ol- cyuiecTBOBaHUS (DKOIOTHUECKOE BOCTIMTAHUE)

) (1) Arporeno3s. Pazmuuust MOHOKYJITbTYpa collection.e
MEKTY XapakTepu3oBaTh OCHOBHBIE du.ru/

AQHTPOIIOTEHHBIMH U
HPUPOJHEIMU

KOMITOHCHTBI arpO3KOCHUCTEMBI.

[TpuBOIMTH NPUMEPBHI




9KOCUCTEMaMH.
JemoHcTpanuu
TaGnuubl 1 cXeMbl:
«ArpoLeHo3»,
«Kpyrosopor Beriects
Y TTIOTOK YHEPTHH B
arpoIeHO3e».
Ob6opynoBanue:
repOapum KyJIbTYPHBIX
1 JUKOPACTYIIUX
pacTeHHi. DKCKypcus
«OKCKypcHs B
arposkocucTemy (Ha
I10JIC UJIN B TCIIJIMYHOC

arposkocucteM. CoCcTaBIsITh
LIeNU MUTaHUsS arpoleHo3sa.
OOGOCHOBBIBATh NPUYUHBI
HU3KOMW yCTONYHMBOCTHU
arposkocucteM CpaBHUBATh
arpodKOCUCTEMBI U IPUPOJI-
HBIE€ DKOCUCTEMBI
XapaKTepHu3oBaThb pPoOJIb
yeJoBeKa

B COXPAaHEHUHU YCTOMYUBOCTU
arpo’KOCHUCTEM.

XO3STHCTBO)»
9.7 | YpboskocucteM | Vp6Go3KOCHCTEMBI. PackpeiBaTh conepkanue resh.edu.ru | DxomoTHUYECKH MeJIecOO0Opa3HOS OTHOMNICHHUE K
BbI. OcHOBHBIE TCPMHHOB http://scho | mpupoae Kak UICTOYHUKY >KHU3HH Ha 3emiie, OCHOBE €&
OKOMOHHTOPHHT. | KOMMOHEHTHI ¥ TIOHSTHIi: ypOoIKOCHCTEMA, ol- cyniecTBOBaHUS (DKOJIOTHYECKOE BOCIIUTAHUE)
(B w) yp6o3KoCcHCTEM. CHHaHTpONHU3alMA, TOPOACKAA | collection.e
Topoxckast ¢utopa u ¢iropa, roposckasi payHa, du.ru/
dayHa. 9KOMOHHUTOPUHT.
CHHAHTPOIH3ALIHS XapakTepHu30BaTb OCHOBHBIE

ropoJICKoi hayHbI.
buonoruueckoe u
XO35IICTBEHHOE
3HAaYCHHE
arpo3KOCHCTEM U
ypOOIKOCHUCTEM.
3aKOHOMEPHOCTH
(hopmupoBanus
OCHOBHBIX
B3aUMOJIeHCTBUI
OpPTaHMU3MOB B
skocucremax. Ponb
KackagHoro 3ddexra u
BUAOBYAN(UKATOPOB
(KITI0YEBBIX BUJIOB) B
(HyHKIMOHUPOBAHUH
skocucteM. IlepeHoc
SHEPTUH U BEIIECTB

KOMITOHEHTHI YPOOIKOCHUCTEM.
OnuceIiBaTh OMOJIOTHYECKOE U
XO3SIMCTBEHHOE 3HAUCHHEC
ypooskocuctem. [IpuBoauTh
OpUMEPHI U OLICHUBATh
cocTosiHHE YPOOIKOCHUCTEM
CBOECH MECTHOCTH. BEIIBIATH
OCOOCHHOCTH T'OPOJICKOM
daopsr 1 payHEL.

CpaBHUBATh YPOOIKOCUCTEMBI
U OPUPOJHBIE IKOCUCTEMBI.




MEXKIy CMEKHBIMU
9KOCUCTEMaMH.
YcTOoWYMBOCTD
OpTaHU3MOB,
MOMYJISIUN U
9KOCHCTEM B YCIIOBHAX
€CTECTBEHHBIX 1
AHTPOIIOTEHHBIX
BO3JEUCTBUH.
MexaHu3MBbI
BO3/1€UCTBUSA
3arpsI3HEHUN pa3HbIX
THUIIOB Ha
cyOopraHu3MEHHOM,
OpTaHU3MEHHOM,
TOIYJISIIIHOHHOM H
9KOCHCTEMHOM
YPOBHSIX, OCHOBBI
9KOJIOTHUIECKOTO
HOPMHPOBAHUS
aHTPOMOTEHHOTO
BO3/IEUCTBUS.
Merononorus
MOHHUTOPHUHTA
C€CTCCTBCHHBIX U
AHTPOINOI'CHHBIX
9KOCHCTEM.
Jemonctparuu
TaOnHIBl ¥ CXEMBI:
«IIpumepsl
ypOOIKOCHCTEMY.
IIpakTryeckas padora
«/3yyenue u onucanue
ypOO3IKOCHUCTEMBIY.
Jlaboparopnas pabota
«3yueHue
Pa3HOOOPa3MUsS MEITKUX
MOYBCHHBIX
YICHUCTOHOTHUX B
Pa3HBIX PKOCUCTEMAX)




Paznes 10. buocdepa- rinodanbHas 3kocucrema(64.)

10.1 | buocdepa. Buocdepa — 2 PackpriBaTh comeprkaHne resh.edu.ru | Oco3HaHue TI100ANBHOTO XapaKTepa YKOJOTHYESCKUX
Crpykrypau olIenaaneTapHas TSPMHUHOB U MOHSTHH: http://scho | mpoGiem unyrteit ux perueHus (DKOIOTHIECKOE
coCTaB 06oouka 3emim, rae 6uocdepa, KUBOE BELIECTBO, ol- BOCIINTaHHE)
o6uocdepsr CYIIECTBYET HITH KOCHOE BEIIeCTBO, OMOKOCHOE collection.e
(24) CYILECTBOBAJA KU3Hb. BEILIECTBO, OUOTEHHOE du.ru/

PazsurHe BEIIECTBO.

MpeCTaBICHU O IIpusonuts Q)OPMYHHPOBKH

6uocdepe B Tpymax . OCHOBHBIX IMOJIOKCHUH yUCHUS

3rocca. Yuenue B.U. B. 1. Bepnazackoro o

BepHacKoro o Gnocepe.

Grocdepe. OGacTH XapakTepu3oBaTh 00J1acTH

. ouocdepsl

Grocepet 1 e€ coctas. W UX COCTaB, HA3bIBaTh

Kupoe BemecTso 06J1acTH pacHpacTpaHeHHs

Guoceps u ero JKHBOTO BCIIIECTBA B

(yHKIHIH. obomoukax 3eMIU U BBISBIISITH

HemoncTpaumn IIPUYUHBI €0 PA3JIMYHOTO

Hoptpersr: B. 1. pacnpeneinenus. Ilepeuncuasats

Bepnanckuii, 9. 3rocc. (YHKIIUHU )KMBOTO BEMIECTBA

TabnuIBl U CXEMBI: 6H0c(1)ep]5,1 (razoBas,

«["eocthepsr 3emuny, OKHCJIUTEIIbLHO-

«DYHKIIH KHBOTO BOCCTaHOBUTEJIbHAS,

BEILIECTBAY KOHIICHTPAallMOHHAsI,
OHoXUMHYECKas)
[IpuBOAUTE IPUMEPHI
peodpas3youIeroBO3AeHCTBU
JKMBOT'O BEIlleCTBa Ha
ouocdepy.
AHanu3upoBaTh U OLICHUBATH
OHOJIOTUYECKYIO UH(POpMAIHTO
0 rJ100aJIbHBIX IKOJOTHYECKUX
npooiyemax o6uocdepsl,
[MOJIy4aeMyIo U3 Pa3HbIX
HNCTOYHHUKOB. OHCHI/IBaTB BKJIAQ
B. U. BepHnasackoro,
3. 3r0cca B cCO3/IaHUE YUYEHHS O
ouocdepe.

10.2 | 3aKkOHOMEpPHOCTH | 3aKOHOMEPHOCTH 2 PackpsiBaTh conepkanue resh.edu.ru | Oco3HaHHe IJI00AJILHOIO XapaKkTepa dKOJIOTHYECKUX
CYIIECTBOBAHUS | CyLIECTBOBaHUS TEPMHMHOB W TIOHSITHM: http://scho | mpo6iem nnyteit ux perreHus (DKOIOTHYECKOE
ouocdepsl. 6uochepsl. rirodajibHast YKOCHUCTEMA, ol- BOCIIUTAHHE)




KpyroBopoTsr OcobeHHoCTH JTMHaAaMHYeCKOe paBHOBECHE, collection.e
BewecTs(2 1) 6uocheps! kak KPYTOBOPOTHI BEIIECTB, du.ru/
rI100anbHOM OMOTE€OXMMHUYECKHE ITUKIIBI.
JKOCHCTEMBI. XapaTtepr3oBaTh OCOOCHHOCTH
JluHaMHUYecKoe ouocdeprl Kak ri100aTLHOMN
PaBHOBECHE B skocucTteMbl. OnpenensiarTb
ouocdepe. byHKIHI0 Grochepsl
KpyroBopoTsl BelLECTB B 00CCIICUCHUHU OMOTECHHOTO
1 OMOTEOXUMHYECKUE KpYyTrOBOPOTaBEIIECCTB Ha
IUKIBI (yIiIepoaa, JjaHeTe.
a3ora). PUTMHYHOCTE XapakTepu3oBaTb OCHOBHBIE
sBIICHUU B Onocdepe. KpYTrOBOpPOTHI: BOJIbI,
JemoHcTparuu yrieponaa, azora
TaGULBL U CXEMBI: CpaBHHUBaTH OCOOCHHOCTH
«[eocdeprr 3emmmy, KpyroBopoTapa3jau4dHbIX
«DyHKIMN KUBOTO BCIIECTB.
BEILIECTBAY, O1neHUBaTH 3HAUCHUE
«Kpyrosopor a3oTa B KpyTOBOpOTa BCHICCTB IJIsA
PUPOJIEY, CYIIECTBOBAHUSI KU3HU Ha
«Kpyrosopor yriepona 3emiie.
B TIPUPOJIEY, OOBSICHATH POJIb OPTAaHU3MOB B
«Kpyrosopot OMOJIOTHYECKOM KPYTOBOPOTE
KHCJIOpOJia B IIPUPOJIEY, BELIECTB. BBIABIATH
«KpyroBopoT BOJIbI B JAMHaAMHU4YE€CKOE paBHOBECHE
OpHPOIE» ounocdepsl.
I[MTpuBonuTH IPpUMEPHI
PUTMHUYHOCTHUSIBJICHUN B
ouocpepe.

10.3 | 3oHanBHOCTH 30HAIIBHOCTh PackpeiBaTh cojepkaHue resh.edu.ru | Oco3HaHue r7100aJIBHOTO XapaKTepa YKOJIOIrMUEeCKUX
6uocdepsl. ounocdepsr. [TorsaTre 0 TEPMHHOB http://scho | mpo6iem nnyteit ux perreHus (DKOIOTHIECKOE
OcHOBHBIE 6rome. OCHOBHBIE W TIOHSITUI: OMOMBI, TYHJIPA, ol- BOCITIHTAHHE)
OMOMBI CyIIH. GMOMBI CYIIN: TYH/PA, XBOWHBIE JIeCca, CMEIIaHHBIC collection.e
VYceroitunBocTh XBOIHBIE JIeca, Jjeca, HIMPOKOJIMCTBEHHBIE du.ru/
6uocdepni (2 1) CMeIIaHHBIE 1 jeca, CTeIu, CaBaHHBbI,

IIUPOKOJIMCTBEHHBIE
jeca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOIHUECKHE
Jeca, BBICOKOTOPbSL.
Knumar, pacturensHslit
U KUBOTHBIN MUP

IyCTBIHU, TPOIIMYECKUE JIeca,
BbICOKOIropbs. IToka3siBaTh HA
KapTe U XapaKTepUu30BaThb
OCHOBHBIE OMOMBI CYyIIITH.
CpaBHHUBAaTh OCOOEHHOCTH
KJIMMAaTa,104B, PACTUTEIbHOIO




OMOMOB CylIH.
Crpykrypa u GpyHKuus
JKUBBIX CUCTEM, OL[CHKA
UX PECYpCHOTO
MOTEHIMANA 1
O6rocdepHBIX (QYHKITHA.
HemoncTpanuu
TaOaUIBI M CXEMBI:
«OCHOBHBIE OHOMBI
CyLIN»,
«KnumaTtuyeckue
rosica 3emMiImny,
«Tynppar, «Taiiray,
«CMeIIaHHBIN Jec,
«1InpoxonUCTBEHHBII
necy, «Cretnby,
«CaBaHHaY,
«IycTpIHAY,
«Tponnueckuit necy.
Ob6opynoBanue:
repbapuu pacTeHHi
Pa3HbIX OMOMOB;
KOJIJIEKIIMH KHBOTHBIX

U )KHUBOTHOTO MHUPa Pa3HbIX
OMOMOB CYyIIIH 3EMIIH.
BBIABISATH IPUYUHBI
30HAIILHOCTH B Omocdepe.

Pa3nen 11. YenoBek M oK

py:karonias cpeaa(64.)

11.1 | BoszueiictBue
YyeJIOBEKaHa

omochepy
(2 9)

OKonornyeckue
KPHU3UCHI B UX
TIPUIHHEL.
BospelicTBue uenoseka
Ha Ouocdepy.
3arpsizHeHue
BO3AYILIHOW Cpebl.
OxpaHa Bo3ayXa.
3arps3HeHue BOTHOM
cpenbl. OxpaHa BOJTHBIX
pecypcos. Pa3pymenue
mouBbl. OxpaHa
MOYBEHHBIX PECYPCOB.
W3meneHne knmmara.
JemoHcTpanuu
TaOuuubl U cXeMBI:

PackpsiBaTth conepxaHue
TEPMHUHOB

" TIOHSTHH: aTMocdepa,
BEIIEeCTBa-3arpsI3HUTEIIH,
MNapHUKOBBIN 3P deKT,
«O30HOBAs JIBIPaAY,
«KHUCIOTHBIC JIO- KIII,
ruapocdepa, 3BTpoduKamus
BOJIOEMOB, TIOYBA, IPO3US
IMOYB, TIECTUITUIBI,
9KOJIOTHUYECKHUH KPU3HC.
AHamu3upoBaTh
AHTPOIIOTCHHBIC (PaKTOPBI
BO3AeHCTBUS Ha Ouochepy
(poib yesoBeKa B MpHUpPOJIe) Ha
pa3HBIX dTarax pa3BUTHUS
9eJI0BEUYECKOro OoOIIecTBa.

resh.edu.ru
http://scho
ol-
collection.e
du.ru/

CnocoOHOCTh HUCTIOJIB30BAaTh MPHOOpETaeMbIe MpHU
W3y4YCeHUH OWOJIOTUH 3HAHUSI U YMEHHS IIPU peIICHUU
po0JIeM, CBsI3aHHBIX C pallMOHAJIbHBIM
MIPUPOIOIIOIB30BaHUEM (DKOJIOTHYECKOE BOCIIUTAHUE)




«3arpsi3HEHUE XapakTepHu3oBaTh INI0OAILHBIC
aTMocepbl», DKOJIOTHYECKHE MTPOOIIEMBI;
«3arpsi3HeHUE OCHOBHBIE HCTOYHUKH
THIpOChEpB», aTMOC(EepHBIX 3arpsI3HCHUIHA;
«3arpsi3HCHNE TTOYBBDY, 9KOJIOTUYIECKHUE ITPOOIIEMBI,
«ITapHUKOBBII CBsI3aHHBIE C YBEINYEHUEM
3 pexT» TpaHCIIOPTa B KPYITHBIX
ropojax; 3BTPO]pUKAITHIO
BOZIOEMOB; TTOCJICACTBHS
3arpsi3HEHUST BOJ XUMUYE
CKHUMH BEIIIECTBAMU;
BO3JICHCTBUE YEIOBEKA HA
NOYBEHHBINH OKPOB.
ApryMeHTHpPOBaTh 3Ha4YCHUE
SKOJIOTHYECKNX 3HAHUH B
pelIeHnu BOIIpoca o
oAAep>KaHuN yCTOHUHBOCTH
omocdepsl.
11.2 | AuTponoreHHoe | AHTPOIOTEHHOE PackpbiBaTh cosiepanue resh.edu.ru | CrtocoOHOCTBH UCTIOIB30BATh IPUOOpPETaEMBbIE TIPH
BO3/CHCTBUC HA BO3ACHCTBHUC HA TCpMHUHOB W3yYCHUH OMOJIOTUH 3HAHUS U YMCHHS IIPU PEIICHUHA
PacTHTEIbHbIH PACTHTENBHEIN U 1 HOHATHH: COKpAIllCHNE npobJieM, CBA3aHHBIX C PAIHOHATBHBIM

H JKUBOTHBIN
Mup. Oxpana
TIPUPOJIBI
(29)

JKUBOTHBII MUD.
OxpaHa pacTUTEITBHOTO
Y JKMBOTHOT'O MHpA.
OCHOBHBIE TIPHUHIIMITHI
OXpaHbl PUPOJIBI.
Kpachbie kauru. Oco6o
OXpaHseMble
MPUPOJTHBIE
teppuropuu (OOIIT).
Borannueckue caabl n
300JIOTHYECKHE TTapKH.
JemoncTpanyuu
TaGauLBI M CXEMBI:
«Oco60 oxpaHseMbIe
HPUPOJTHBIC
TEPPUTOPUUY.
O6opynoBaHue:
¢dororpadpun
OXpaHsAEMbIX pacTeHUH

OunopazHo0Opa3usi, oXxpaHa
MIPUPOABI, 0COO0 OXpaHsIEMBbIe
TIPUPOTHBIE TEPPUTOPHUHU
(OOIIT), boraHuveckwuii cas,
300JI0THYECKHI MMapK.
XapakTtepu3oBaTh
IUTAHETapHYIO POJIb PAaCTCHUN
M )KUBOTHBIX

[TpuBOIUTE MPUMEPHI TIPSIMOTO
U KOCBEHHOT'O BO3AE€UCTBUSL
4eJI0BEKa Ha PACTUTEJIbHBII U
S>KMBOTHBIN MUD.
XapakTepu3oBaTh NPUHIIUNGI
«BcemupHoii crpareruu
OXpaHbl IPUPOIBD)
ITepeuuncasiTh OCOOEHHOCTH
pasnuunbeix OOIIT.
IMpusoauts npumeps: OOIIT,
pacIoJIOKEHHBIX B CBOEH
MecTHOCTH. J/loka3pIBaTh Ha

MIPUPOIOTIOIB30BaHNEM (DKOJIOTHYECKOE BOCIIUTAHUE)




1 )KUBOTHBIX KpacHoit
kauru PO, Kpachoii
KHUTH pPErruoHa

puMepax OnacHOCThb
COKpallleHHUsT OMOIOTrHYECKOTO
pa3zHooOpasus 3emMiin.
ITpuBOAUTE MPUMEPHI PEAKUX
W MaJIOYHUCJIEHHBIX BUIOB
pacTeHui U )KUBOTHBIX CBOEH
MECTHOCTH, 3aHECEHHBIX

B KpacHble KHUTH PETHOHOB U
Kpacnyroknury P®.

11.3

PannonansHoe
TIPUPOJIOTIONB30B
aHMe "
YCTOWYUBOE
pasBuTHE

(24)

OCHOBHbIE TIPHHIUIIBI
YCTOWYUBOI'O pa3BUTHs
YeIT0OBEYECTBA U
MIPUPOJBI.
PaumonansHoe
MPUPOAOIOIF30BAHUE U
COXpaHeHHe
OHOJIOTHYECKOTO
pa3HooOpasus 3eMITH.
Oo6mme
3aKOHOMEPHOCTH
ri00aabHbBIX
9KOJOTHYECKHUX
KPH3HUCOB.
OcobennocTr
COBPEMEHHOTO KpHU3HCa
U €T0 BEPOSITHBIC
nocneacTeus. Pazsurue
METOJI0OB MOHHTOPHHTA
Pa3BUTHSI OTIACHBIX
TEXHOTEHHBIX
npoteccoB. CHCTEMHBIE
HCCIEI0OBaHUS
nepexoa K
pecypcocbeperaroriei
nu
KOHKYPEHTOCIIOCOOHOM
SHEPreTHKE.
buonornueckoe
paszHooOpasue u
Oropecypchl.

PackpsiBaTh conepkaHue
TEPMHUHOB U IIOHATUU:
pauuoHanbHOE
MIPUPOJOIIOJIL30BAHUE,
YCTOMUYUBOE pa3BUTHUE,
MIPUPOJHBIE PECYPCHI,
DKOJIOTUYECKUN ClEN.
XapakTepu3oBaTb OCHOBHBIE
MPUHIAIIBIY CTOUYHUBOTO
pa3BUTHS YEJIOBEYECTBA

U IPUPOJIBI.

OnuceIBaTh HEUCYEpIIaeMbIe U
ncueprnaeMble MpUPOIHEBIE
pecypcsl, noguepKuBas
OTHOCHUTEIBHOCTH
HEUCYEepNaeMOCTUIIPUPOIHBIX
pecypcoB; XapaKTe€pu30BaTh
MPOLECCHl UX BO3HUKHOBEHUS
U yCIOBUSI CPENbI,
OPUBOIANINEC K UX
(popmupoBanuro.
PackpsiBaTh Ipo0OI€MBI
pauMoOHaIbLHOIO
MPUPOLOIIOIb30BaHUS U
HaXOJUTh ITyTH UX PEIICHUS.

resh.edu.ru
http://scho
ol-
collection.e
du.ru/

CnocoOHOCTh MCIOJIBb30BaTh IPUOOPETaeMbIe MPU
U3YyUYCHUUN 6I/IOJ'IOFI/II/I 3HAaHUSA U YMCHMUS IIPU PCIICHUU
Hp06HeM, CBsA3aHHBIX C pallUOHAJIbHBIM
OPUPOJIOTIONIBL30BaHUEM (DKOIOTUUECKOE BOCTIUTAHHUE)




HanmonansHelie
UH(POPMAIMOHHBIC
CHCTEMEI,
o0ecIeunBaroIe
JOCTYTI K MH(pOopMAaIm
10 COCTOSIHHIO
OTAEIBHBIX BUIOB U
skocucteM. OCHOBEBI
JKOpeadITHTAIIH
3KOCHCTEM U CIIOCOOO0B
60pBOBI C
OMOMOBPEKICHUSIMH.
PexoHcTpykuus
MOPCKHUX M Ha3eMHBIX
3KOCHCTEM
JemoncTpanuu
TaOHIBI ¥ CXEMBI:
«Monenn
YIPaBIIEMOTO MUPaAY.

PesepBHoe Bpemst

8u

OBILIEE KOJIMYECTBO YACOB I10

ITPOI'PAMME

102

13




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IPOLECCA OBS3ATEJIbBHBIE
YUYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1.TTaceunwnk B.B. Jluneiinbnii kypc, 10-11 knace/ OO0 «APODA»; AO «M3natensctBo [IpocsenieHuey;
METOIUYECKHUE MATEPHUAJIBI JJI51 YUUTEJISL

2. [Tocobue mis yuuteneit o0meo0pa3oBaTeNnbHBIX KiIaccoB 1o peaakiueit B.B. [Taceunnka Mocksa
"TIpoceemenue". (K padoueit mporpammer k tuand YMK B. B. Tlaceunnka (JIMHEHHBIH Kypc)).
HUD®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.®ectuBans negarorndeckux uaen "OTKpeITHIA ypok" http://festival.1september.ru/articles/subjects/4
2.Yuurensckuid moptan http://www.uchportal.ru/

3. 3aByu. undohttp://www.zavuch.info/

4. OTKpBITHIH KiIace (ceTeBoe 0Opa3oBaTeasHOe coobmecTBo) http://www.openclass.ru/

5. llencogert.org http://pedsovet.org/

6. CeTb TBOpUECKHUX yuntenei http://www.it-n.ru/

7. Narepuet nopran [Ipolllkomy. pyhttp://www.proshkolu.ru/

8.http://www.mon.gov.ru MUHUCTEpCTBO 00pa30BaHUs U HAYKU

9.http://www .fipi.ru [Topran ®UITN — OenepanbHblii HHCTUTYT MEArOTMYECKUX U3MEPEHHH
10.http://www.ege.edu.ru [Topran EI'D (undpopmanmonno noaaepxku EI'D)
11.http://www.probaege.edu.ru [Topran Enqunsiii 3x3amen

15.http://edu.ru/index.php denepanbublii mopran «Poccuiickoe 00pazoBaHHE»
16.http://www.infomarker.ru/top8.htmIRUSTEST.RU - ¢enepanbHblii IEHTP TECTHPOBAHHSI.

17.http://www.pedsovet.org Becepoccuiickuit Mareprer-Ilencoser.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOIIECCA

YYEBHOE OBOPYJIOBAHUE

CHpaBO‘lHBIe Ta6J'II/ILILI, MUKPOCKOII, HArTISIAHBIC HOCO6I/I$I, OHOJIOTHYECKHE MI/IKpOHa60paTOpI/II/I.

OBOPYJOBAHMUE JJIs1 MPOBEJEHUS IABOPATOPHBIX, MIPAKTHUECKUX PABOT, IEMOHCTPALIA

[TpoekTop, MPOEKIIMOHHBIN SKpaH, MOHUTOP, KOJIOHKH, CHCTEMHBIH OJIOK.



