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HHOACHUTEJIBHAA 3AIIMCKA

PabGouast mporpamma ydeObHoro mnpenmera «buosorus» (YriIyOJICHHBIM YPOBEHB)
COCTaBJIEHA B COOTBETCTBUU CO CIICAYIOIIUMHU JTOKYMEHTAMH:
1. ®epepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpasoBanum B Poccuiickoit

denepanum.

2.Ilpuka3z MunnpocBemenus Poccum ot 17.05.2012 Ne 413 «OO6 yTBepkacHUH
denepanbHOrO  TOCYIapCTBEHHOIO  00pa3oBaTEeNIbHOTO  CTaHIApPTa OCHOBHOTO  OOMIEro
obpasoBanus» (B pex. [Ipukazos Munnpocsemierust Poccun ot 12.08.2022 N 732).

3. Ilpuka3z Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 «OO6 yTBepx)aeHUH
benepanbHON 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 001Iero 0Opa3oBaHUs.

4. Ilpuka3z Munnpocseuenus Poccun ot 27.12.2023 Ne 1028 «O BHeceHUM U3MEHEHUH B
HEKOTOpble nIpuka3bl MuHOOpHayku M MuHnpocemenus, kacatomuecss ®I'OC ocHOBHOro
o01rero 0Opa3oBaHus U CPEIAHETO OOIIETO 00pa30BAHUS».

5. [Ipuxa3z Munuctepcta npocserienust Poccutickoit ®enepanuu ot 24.11.2022 Ne 1025
«O0 yTBepxkaeHUH (eaepanbHON aJanTHPOBAHHOW 00pa3oBaTEIbHON MPOrPaMMbl OCHOBHOTO
o0m1ero o6pa3oBaHus Ui 00YYArOIIUXCS C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU 3/10POBBS.

6. [Tpukaz Munmnpocenienuss Poccun ot 01.02.2024 Ne 67 «O BHeCCHHH M3MEHEHHH B
HEKOTOphIe MpHKa3sl MuHMpocBemeHust Poccun, kacaromuecs (enepanbHbIX aganTHPOBAHHBIX
00pa30BaTeNIbHBIX IPOrPaMM».

7. Illpuka3z Munnpocsemenus Poccun ot 19.03.2024 Ne 171 «O BHeceHUM M3MEHEHHM B
HEKOTOpbIe MpHKa3bl Munucrepcta npocsemienus PO, kacatonumecs @OII nHauanbHOro 00111€TO
o0pa3oBaHus1, OCHOBHOI'O 00IIEr0 00pa30BaHus, CPETHETO OOIIETO 0Opa30BaAHUSY.

8. [Ipuxaz Munnpocsemenuss Poccun ot 01.02.2024 No62 «O BHECEHHH W3MEHEHUU B
HEKOTOpBIE MpUKa3bl MuHMpocsemeHus Poccun, kacaromuecs: gpenepaibHbIX 00pa3oBaTeNbHBIX
IporpaMM OCHOBHOT'O 00IIlero o0pa3oBaHMs U CPEHEro 00Iero oopa3oBaHMsD».

9. IlocranoBnenne [7aBHOTO TOCYZapCTBEHHOTO CAHHWTApHOTO Bpauda Poccuiickoi
Oeneparn ot 28.09.2020 Ne 28 «OO6 yrBepxkaeHnn caHuTapHbix npaswmin CIT 2.4.3648-20
«CaHUTapHO-3MUIEMHOJIOTHUYEeCKHEe TpeOOBaHUS K OpraHU3alUsM BOCIHUTAaHUS U OOy4yeHus,
OT/bIXa W 03/I0poBJIeHUs neTed u momoaexu» (Bmecte ¢ «CII 2.4.3648-20. CanutapHbie
paBUIA...»).

10. ITpuka3 Munnpocsemenus Poccun ot 21.02.2024 Nel19 «O BHeceHUM M3MEHEHUH B
npuioxenus Ne 1 u Ne 2 x [Ipuxazy Munnpocsenienus Poccun ot 21.09.2022 Ne 858 OO0
yrBepkaeHnn  PITY, nomymieHHbBIX K HMCIOJB30BAaHMIO MPH  peM3alud  MMEIOIIUX
rOCY/IapCTBEHHYIO  aKKpEeIWUTalui0 00pa3oBaTeNbHBIX IPOrpaMM  HA4YaJbHOTO  OOIIEro,
OCHOBHOTO OOIIEro, cpeaHero ooOiero o0pa3oBaHUS OpPraHU3ANMIMH, OCYIIECTBIISIONUMU
0o0pa3oBaTeNbHYI0 JEeATENbHOCTh W YCTAaHOBJIEHHUS TMPEAENbHOTO CpOKa HCIHOJIb30BaHUS
HCKITFOYCHHBIX YICOHUKOBY.

11. ITpuka3 Munnpocsemenusi Poccuiickoii @enepanuu ot 18.07.2024 Ne499 «O6
YTBEPXKICHUU (PeepabHOTO MepPeyHs AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB, AOMYIIEHHbBIX
K MWCIONBb30BAaHMIO TMPH  pPEAIM3aLUMU  HUMEIOIUX  TOCYIApPCTBEHHYIO  aKKPEIUTALUIO
00pa3oBaTeNbHBIX HPOTPaMM HAYaJbHOrO OOIIEr0, OCHOBHOI'O OOIIEro, CpenHero oOIIero
00pazoBaHUN.



12. Tlpuka3z MunanpocBemenus Poccum ot 31.08.2023 Ne650 «OO06 yTBepKaeHUU
[Topsiaka ocymiecTBICHHUSI MEPOTPUATHIA IO MPO(HECCHOHAIBHOW OPHEHTAIIMK 00YYaIOLUXCs 110
00pa30BaTeNbHBIM IMPOTrpaMMaM OCHOBHOTO OOIIETO M CPETHETO 00IIEro 00pa3oBaHMs.

13. ®enpepanpubiii 3akoH oT 19.12.2023 Ne 618-®3 «O BHeECEHMM H3MEHEHHUI B
®enepanbHblil 3ak0H «O0 obpazoBanuu B Poccuiickoii @enepanuin».

14. ITpuka3z Munnpocsemenus: Poccun ot 03.08.2023 No 581 «O BHeceHUM U3MEHEHHS B
nyHKT 13 mopsaka opraHu3alii U OCYIIECTBICHUS OOpa3oBaTeNbHON AESITENbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNIbHbIM MIPOrpaMMaM - 00pa30BaTeIbHBIM IIPOrpaMMaM HayaJlbHOTO
o011ero, OCHOBHOTO OOIIEro W cpeAHero oOmiero oOpa3oBaHUs, YTBEPKACHHOTO IMPUKA30M
MHUHHCTEPCTBA MPOCBELICHUs poccuiickoil heneparu ot 22 mapta 2021 r. Ne 115».

15. Monoxenne o padoueit nmporpamme MAOY rumuazun NeS55 um. E.I'.BEpcTkuHOIA T.
Tomcka.

16. YueGnspiii mman COO MAQOY rumuazuu Ne55 um. E.I'.BépcTkunoii r. Tomcka.

17. Kanenpapusiii yueOHsiii rpaguk MAOY rumaazun NeS5 um. E.I'.BépcTkunoit Ha
2024 -2025 yueOHbIii TOI.

B cootBerctBUM ¢ (denepanbHbIMM TpeOOBaHUSMU IO OpraHU3alUUd OOYYEHUS,
3aganHbiMu ®T'OC u denepanpHoil pabouell mporpaMMoil BOCHMTAHHUS, B paMKax JaHHOU
IpPOrpaMMbl y4YUTENIb B XOJI€ OPraHU3allMd YPOKOB M BHEYPOUHBIX 3aHATUH pealu3yeT
CJIEIYIOIINE BU/IBI JESATENBHOCTH ¢ yuéToM [IporpaMmbl BoCIMTaHUSA:

» VYcraHaBIuBaTh JIOBEPUTEIBHBIC OTHONICHHS MEXKIY YYHUTEIEM W OOy4YaroIIUMUCH,
CIOCOOCTBYIOIIMX MTO3UTHBHOMY BOCTIPHSITHIO YYAIIUMUCS TPEOOBAHUHN M TPOCHO yUUTEIIS;

» TloOyxnath oOyyarommxcsi coONI0IaTh HA YPOKE OOLICTIPUHSTHIC HOPMBI MOBEICHUS,
mpaBuia OOIIEHHS CO CTAPIIMMHU (YYUTENSIMH) U CBEPCTHUKAMU (00y4arouMucs);

» lloanepkuBaTh B JETCKOM KOJUIEKTHBE JICIOBYIO, APYKEIM00HYI0 aTMochepy;

» VaunuupoBath oOy4aroImIuxcs K OOCYXKICHUIO, BBICKa3bIBAHUIO CBOEr0 MHCHWUS,
BbIpAOOTKE CBOEr0 OTHOLIEHHsI MO TOBOAY MOJy4aeMOMl Ha ypOKe COLMAJIbHO 3HAUYUMOMU
nH(popMaLnu;

» CTpouTh BOCIHTATENBHYIO JESTENbHOCTh C Y4YETOM KYJIBTYPHBIX pa3IM4uil JeTei,
MI0JIOBO3PACTHBIX M MHAWBUIYAIBHBIX OCOOEHHOCTEH;

» llpuBnekars BHUMaHHE OOYYArOMUXCS K IIEHHOCTHOMY acCHEeKTy M3Yy4aeMbIX Ha ypOKe
SIBJIEHUM, IIOHSTUI, IPUMEPOB;

» AHanM3MpOBATh PeaTbHOE COCTOSHUE JIeNl B YIeOHOM KJlacce/TpyIIe;

» HaxoauTh IEHHOCTHBIM acIeKT y4eOHOro 3HaHWs W WHGOpMAIuu, 00ecreYnBaTh €ro
MMOHMMaHHUE 00y4atoIIUMUCS;

» [IlpuBnekars BHHMMaHHME OOydaromuxcs K OOCYXKJaeMOil Ha ypoke HH(MOpMAaLUH,
aKTUBU3UPOBATh I03HABATEIBHYIO JEATEIILHOCTh O0yUYaIOLINXCS;

» [IloOyxnmate coOmrogaTh Ha  ypOKe  TPUHIMWIBI  y4eOHOH  JAWCHMIUIUHBI U
caMOOpraHu3aluu;

» CoTpyaHHYaTh C IPYTHMMHU NEeNarOTMYECKUMUA PA0OTHUKAMH U JAPYTHMHU CICIIHATHCTAMH
B pPEIlIEHUHU BOCIIUTATEIbHBIX 3a/1a4;

» Cos3gaBath B yueOHBIX rpymmax (Kiacce, KpyKKe, CEKIMH W T.N.) Pa3HOBO3PACTHHIC
JIETCKO-B3POCIIBbIE OOIIHOCTH O0YJArOIIINXCS;

» VYmpaBiaTh y4eOHBIMH TPYIIIAMHA C IEJIbI0 BOBJICYCHHS OOYYAIOMIMXCS B TIPOIECC
00y4eHMs U BOCITUTAHUS, MOTUBHPYS UX y4eOHYIO-TIO3HABATENbHYIO JESITEIbHOCTD;

»  OpraHu3oBBIBAaTh IKCKYPCHH, TIOXOABI M SKCIIETUINH U T.I1.;



» 3ammmare JOCTOMHCTBO M MHTEPECHI OOYYArOIIMXCs, MOMOTaTh JIETSM, OKa3aBIIUMCS B
KOH(UINKTHOM CUTYalluH;

» Onwuparbcsi Ha KU3HEHHBIA ONBIT OOYYAIOMIMXCS YYETOM BOCIUTATEIBHBIX 0a30BBIX
HauuoHanbHbIX HenHocted (BHLI);

» Onwuparbcsi Ha JKU3HCHHBI ONBIT OOYYalOIIMXCS, MPUBOIS JICHCTBEHHBIC IPUMEPHI,
00pa3bl, MeTaQopsl — U3 OJIU3KUX UM KHHUT, PHIBMOB, MYJIBTUKOB, KOMITBIOTEPHBIX UTD;

» Bpicka3bIBaTh CBOW MHTEpEC K YBICUCHHSM, MEUTAM, )KU3HCHHBIM IUIaHaM, IpoliieMaM
neTeit/o0yJaroImuxcs B KOHTEKCTE COAep KaHusl yd4eOHOro IpeMeTa;

» [lpusieysr BHUMaHUE 00YYAIONIMXCS K TYMaHUTAPHBIM Npo0iieMaM 00IeCTBa;

» BocnuteiBath y 00y4aromuxcsi YyBCTBO YBKEHUS K JKU3HH JPYTHX JIIOACH M KU3HU
BOOOIIIE;

» PasBuBath y O0OydarOmMXCs [O3HABATEIbHYID AaKTUBHOCTb, CaMOCTOSITEIBHOCTb,
MHUIMATUBY, TBOPUYECKUE CITIOCOOHOCTH;

»  ®opMmupoBath y 00y4aromuxcs KyJabTypy 3JJ0pPOBOTO M Oe30macHOro oopasa KHU3HH;

» OOmarecs ¢ oOyvaromumucs (B Juaiore), NpU3HaBaTh MX JOCTOWHCTBA, NMOHUMATh M
MPUHUMATH UX;

» Peamu3oBarh Ha ypokax MOTHBHUPYIOIIUH MMOTEHIMAI I0OMOpPA, pa3pskaTh HAMPSHKEHHYIO
00CTaHOBKY B KJIaccCe;

» Omnwmparbcss Ha IICHHOCTHBIC OPUEHTHUPHI OOYYAIOMIMXCS C YYE€TOM BOCIHTATEIBHBIX
0a30BbIX HaMOHAILHBIX IleHHOocTel (BHLT);

» Omnmpatbcsi HA )KU3HEHHBIA OINBIT OOYYAIOMIMXCS, YTOYHSS YTO OHHM YHTAIOT, YTO OHH
CITyIIAIOT, BO YTO OHU UTPAOT, O YEM TOBOPSAT Ha IIEPEMEHAX, O YEM YaTATCS B CETSX;

» AKUEHTUPOBAaTh BHUMaHHE OOYYaIOIIMXCS HAa HPABCTBEHHBIX MPOOJIEMAaxX, CBA3aHHBIX C
HAYYHBIMH OTKPBITHSMH, U3Yy9aeMBbIMU Ha YPOKE;

» llomoub oOydaromMMHCS B3[VIAHYTh Ha YYeOHBI MaTepual CKBO3b TPU3MY
YeJI0BEYECKOH 1IEHHOCTH;

» YUuTHIBaTh KYJIBTYPHBIC PA3JIMYM OOYYaIOUIMXCS, TIOJIOBO3PACTHRIE W WHAMBHyaTbHbIC
OCOOCHHOCTH JIeTel;

» ®opMmupoBarh y 00y4arOMUXCs IPAXIAHCKYIO MO3UIINIO, CIIOCOOHOCTD K TPYLY U KH3HH
B YCJIOBUSIX COBPEMEHHOTO MHUPA;

» MopenupoBaTth Ha YpOKE CHUTYaIlMH IS BBHIOOpa MOCTyNKa OOydJarOMMMHUCS (TEKCTHI,
uHporpapuka, BUJIEO U JIp.);

» Co3naBaTh JOBEPUTEIBHBIN MCHXOJIOTUYECKUI KIMMaT B KJIacce BO BpeMs ypoKa.

[Iporpamma no yue6HomMy npenmery "buonorus” (nanee - 6MoI0THs) HA YPOBHE CPETHETO
obmrero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBanuu B Poccuiickoit denepanun» (¢ u3MeHeHUsIMU U fomnonHeHusmu), GI'OC
COQ; Paboueii mporpaMMmbl cpeHero odmiero oopasoBanus mo 6uonoruu s 10-11 xmaccos
o0pa3oBaTeNbHbIX OpraHu3anuil. YriyOlleHHbI ypoBeHb (0100peHa pemieHueM denepalibHOTO
y4eO0HO-METOIMUECKOr0 00bEIMHEHUS TI0 001eMy 00pa3oBaHuI0, MPOTOKOI 7/22 ot 29.09.2022
r); Konuenmum mnpenosaBanus ydyeOHOro mnpeamera «bBHOJOTHS» M OCHOBHBIX IOJIOKEHHM
denepanbHOI paboueil MporpaMMbl BOCTIUTAHMSL.

VYueOunbiii npeamer «buonorus» yriyonénnoro ypoBHs wusydenus (10—11 xmaccer)
ABIIIETCS OJJHUM M3 KOMIIOHEHTOB IpeaMeTHO oOnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacao mnonoxenusm OI'OC COO mnpodunbHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yIIIyONEHHOM YpPOBHE, SIBIISIOTCS CIOcOOOM muddepeHranud o0ydyeHus Ha YpOBHE CpPEIHEro
oOuiero oOpa3oBaHMsI M MPHU3BaHbl 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpPeIHHM OOIIHUM, CPEIHUM TPO(PECCHOHAIBHBIM M BBICIIUM O00pa3oBaHuWeM. B To ke Bpems



KaX/IbIi U3 3TUX y4eOHBIX IPEIMETOB JOJIKEH ObITh OPUEHTHPOBAH HA IPUOPUTETHOE PELICHUE
00pa30oBaTeNbHBIX, BOCIUTATENFHBIX U PAa3BUBAIOIIUX 3a]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM O0JIacTM HAy4yHOro 3HAHUA,
CBSI3aHHOI'O C OWOJIOrMeH, METUIMHOM, SKOJOrMeH, ICHXOJOrMed, CIIOPTOM MM BOEHHBIM
JICJIOM.

[Tporpamma o yue6HOMY nipeamery "buonorus” gaét mpencTaBicHHE O METU U 3a1adax
u3yudeHus yaeOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE, ONlpeessieT 00s3aTebHoe
(MHBapMaHTHOE) HPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpUPOBAaHUE IO pasjeliaM U TeMmaw,
pacripesielieHue 110 Kj1accaM, peKOMEHAYET M10CIe10BaTeIbHOCTh U3y4eHUs y4eOHOro MaTepuaa
C y4€TOM MEXNPEAMETHBIX M BHYTPUIPEAMETHBIX CBs3€H, JOTMKM Y4eOHOro mporiecca,
BO3PACTHBIX 0CcOOEHHOCTeH o0ywaromuxcs. B mporpamme mo OMONIOTHH peann30BaH MPUHIIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromapst 4eMy IPOCMAaTpUBAeTCs  HANpaBIEHHOCTh Ha  IOCIEAYIOIIee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTHYECKOI0 MBILIUICHUS, IPEICTaBICHUNA O 3I0pOBOM 00pa3e >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoaHoi cpene. B mporpamme mo
OMOJIOTMU TakXe IO0Ka3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buosorus» B peanusanuu
tpeboBanuii ®I'OC COO k mIaHupyeMbIM JUYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM
pe3yabTataM oOy4deHHs W B (OPMUPOBAHMHM OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIHHOMN
NEeSITEIbHOCTH OOYYaIOIUXCsS 10 OCBOCHMIO COJEp)KaHUs OHOJOrMYEcCKOro oOpa3oBaHMs Ha
YPOBHE CpeIHEro o0I11ero oopa3oBaHusl.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEMETA «buoJiorus»

VYyeOublii npeamer «buonorusi» Ha ypoBHE CpeAHEro o0Iiero oOpa3oBaHHUs 3aBepIIacT
Ouonornyeckoe 0Opa3oBaHUE B IIKOJIE M OPUEHTHPOBAH HA pacIIMpEHUE U YriyOleHue 3HaHUH
0o0ydJaronuxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OHOJIOTHH,
AMOPHONIOTUN U OUOJIOTHMM Pa3BUTHs, F€HETUKH, CEIEKIMHU, OMOTEXHOJOIHH, 3BOJIOIMOHHOTO
YUEHUS U KOJIOTHH.

N3yuenue yuebHoro npeamera «buosorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHMPOBAHO Ha
MOATOTOBKY OOYYAIOIIUXCS K TMOCIENYIONIEMY MOJIYYSHUI0 OMOJIOTHYECKOTO 00pa3oBaHUs B
By3aX W OpraHU3allUsAX CpeHero npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAEp)KaHUsS
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKMX 3HAHMM, MOJIYYEHHBIX MpPU HM3YYEHUH OOYy4aroIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3lesioB OHOJIOTMH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTy4arOT pa3BuTHE. Tak, pacIIMpeHbl U yriayOIeHbl
Ouosornyeckue 3HaHHUSA O PACTEHUSX, KMBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKU3HH, JONOJHHUTEIbHO BKJIKOYEHBl OHOJOIMYECKHE CBEACHUS
MPUKIIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPhlE MOKHO HCIOJIB30BaTh KaK OPUEHTHUPHI IS
MOCIEAYIOUEro BeIOOpa npodeccur. Bo3moxkHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOLIMMH 3HAHUSAMH, TTOTYYEHHBIMU O0YYAIOIUMUCS MPU U3YUYEHUHN PU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.

CtpykTypa mporpamMmbl 1Mo ydeOHOMY mpenMery "buomorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBOJIOIMOHHBIM MOAXOAbI K H3yueHHuio Ouosoruu. COriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHS OpPraHU3alNH,
HBOJIIOIMM OPraHUYECKOro Mupa Ha 3emile, COXpaHEHHsI OWOJOTHYECKOro pa3zHooOpasus
wiaHetel. Tak, B 10 Kkiacce HM3y4yaloTCs OCHOBBI MOJIEKYJISPHOW U KIETOYHOW Ouojoruw,



SMOPUOJIOTUH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CEJEKIUU, OMOTEXHOJIOTUN U CUHTETUYECKOM
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydarommxcs Mo OOTaHWKe, 300JIOTHH, aHATOMUH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOUMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYueOublii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OO0YyYaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLMIIOB W TIpaBW, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWUH O CTPOECHUH, MHOTO00pasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, 3KOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIICJOBAHHUSIX B OHOJIOTWMH, NMPUKIATHBIX aCIeKTax
Ouonornyeckux 3HaHWM. /g pa3BUTHS W MOIJEp)KaHUS MHTEpeca 0O0YyJaromuxcs K OMOIOTHU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTeprasa B COJIEPKaHUH MPOTPAMMBI 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBIICHUS W Pa3BUTHUS TOM WM MHOU
obnactu OMOJNOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosnorus» Ha yriayOnEHHOM ypOBHE — OBJIAJICHUE
0o0y4JaloImMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKUIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra v NpHOOpeTEeHUE YMEHHI MCIOB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH MHTEpeca
K omnpeaenéHHol 001acTi MpoPeCCHOHATBHON NEATEIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOPY y4eOHOTO 3aBeICHUS ISl TPOJOIHKCHHS OMOJIOTHIECKOT0 00pa3oBaHUsI.

Joctuxenue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOonéHHOM YpOBHE
o0ecrneunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

OCBOCHHE OOYYaIOIUMHUCSA  CHUCTEMBbI  OHOJIOTMYCCKUX  3HAHWK: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHSX, KOHIEMUIMSIX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiax,
COCTaBISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI) KApTUHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTeM (KIIeTKa, OpraHu3M, MOy, BH]I,
OuoreorieHo3, Owocdepa); O BBIJAIOIIMXCA OTKPBITUSX W COBPEMEHHBIX HCCICAOBAHUAX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOHM  MPHUPOJBIL:
HCCIIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HAyK (MOJEKYISIpHOU U KIETOYHON OMONIOTHH,
AMOpHOJIOTUN U OWOJIOTUH PA3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTMH U CHUHTETHYECKON
OMOJOTUM, TaJCOHTOJOTHH, DSKOJOTMH); METOJAaMH  CaMOCTOSITEJIBHOTO  INPOBEIEHUS
OMOJIOTHYECKUX MCCIeIOBaHUNH B JabopaTopuud M B IpHpone (HaOloJeHHe, H3MEepeHHe,
HKCHEPUMEHT, MOJIECTHUPOBAHNE);

OBJIaJIcHHE OOYYaIOUIUMUCS YMEHMSIMHM: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATh U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
HKOHOMHMUYECKUMH U SKOJIOTHYECKUMH IpOoOJeMaMy YeJIOBEYeCTBa; OLICHHWBATh IOCIEICTBUS
CBOEHM JEeATENIbHOCTH [0 OTHOIIEHUIO K OKpYXKarolled NpHUpOIHON cpene, COOCTBEHHOMY
3I0POBBIO U 3/J0POBBI0  OKPYXAlOIIMX JIIojel; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npodunakTUKu HHQEKIIMOHHBIX 3a00JIeBaHMi, MpaBUiIa MOBEICHUS B MPUPOJIE U OOECTICUSHHS
0€30MaCHOCTH COOCTBEHHOM XM3HENEATENHOCTH B YPE3BBIYAHHBIX CUTYAIUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepHu30BaTb COBPEMEHHbIE HaydHble OTKpPBITHUS B o01acTu
OHOJIOrHH;

pasBUTHE Yy 00YYAIOLINXCS MHTEUIEKTYyalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIEIOBAaHUSIMU B OHMOJIOTHH,
pelaeMbIMH €10 MpodjeMaMu, METOJI0JIOTHel OHMOJIOrMYecKOro MCCIeI0BaHusl, MPOBEIECHUs



SKCIIEPUMEHTANBHBIX HCCJIEIOBAaHUM, pelIeHUus OHOJOTHYECKUX 3a7ad, MOJETUPOBaHUs
OMOJIOTYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYAIOMIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKMBOW MPUPOJC B LEIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJIE; MHTETPAllMM €CTECTBEHHO-HAYYHBIX
3HAHUMH;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIMOHAIIBHOM MPUPOIONOIB30BAHIH
(cobmroneHue TmpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS U 3[0POBBS OKPYXKAIOUIMX JIoAeH (COOMIOaeHUs Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
YpEe3BBIYANHBIX CUTYAIUSX MPUPOJTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIOIb30BaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMH JJii OCO3HAHHOTO BbIOOpa OOYyYaAIOUIUMUCS WHIUBUIYATbHON
00pa3oBaTeNbHON  TPAEKTOPUHU, CIOCOOCTBYIOIICH MOCHEnyoImeMy TpodeCCHOHATEHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBHUIYaIbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

MECTO YYEBHOI'O ITIPEJMETA «buoaorus» B YHEBHOM IIJIAHE

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha HW3yuyeHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero obpaszoBaHusi, coctaBiser 272 gaca: B 10 kmacce — 136 gaca (4 waca B
Heneno), B 11 kmacce — 136 gaca (4 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OUOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIEHU(PHUKN €ro COJCpKaHUs M HANpPaBICHHOCTH Ha MPOIOJDKCHHE
OMooTNYecKoro 00pa3oBaHMs B OPraHM3ALMAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNnbHBIM YCIOBHEM TMPH OOyYeHHH OMONIOTHMU Ha YIrIyOJIEHHOM YpPOBHE SIBIISETCS
MpoOBEJCHUE J1abOpaTOPHBIX U TMpakTHueckux pabdor. Takke ywyacTue oOydarmmxcs B
BBITIOJTHCHUHM  TIPOCKTHBIX M y4eOHO-UCCIICJIOBATEILCKUX  PabOT, TeMaTHKa KOTOPBIX
OTIpe/IeNIIeTCS y4YUTEeNIeM Ha OCHOBE MMEIOIIUXCS MaTepUATbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPKAHUE OBbYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HavyeHue Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannpie c¢ Ouonorueil. 3HaueHue OWOJOTMH B MPAKTHUYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
IPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctotens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Japeun, Y. I'apsei, .
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, U. . MeunukoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUH C IPYTMMHU HayKaMm», «CucTeMa OMOJOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosgoruu. CBONMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTb, CIIOKHOCTH H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOpPraHHU3alus, CaMOBOCIPOM3BEJIECHUE, Pa3apakKMMOCTh,
U3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (ObnoreoneHOTHYECKUI),
6uocdepHsbiil. IIporeccsl, NPoOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, usydaroniue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenune xuBbix cucteM. Meroabl Ouonormyeckod Hayku. HaOmioneHue, maMmepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o0 3aBUCUMONH M HE3aBHCHUMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumore3. Hynesas
runore3a. [IoHsTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysbTaToB. [IpHUnHbBI MCKaXKE€HUSI PE3yJIbTAaTOB AKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuuper u cxembl: «OCHOBHbIE TPU3HAKH JKU3HU», «bHOJOrHMYeckre cucTteMsly,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3alluy KUBOU mpupob», «CTpoeHne KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHHUS KUBOH PUPOIBD».

O6opynoBanue: 1abopaTtopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUHM MKUBBIX
CUCTEMN.



Tema 3. buonorus Kjierku

Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHumanbHoe  HEHTpUYTHpOBaHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongoranvnas muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHSA METOJI0OB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, XUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anexkTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKPOAJIEMEHTHI. Boaa u €€ ponb
KAK pacTBOPUTENSl, pPEareHTa, y4dacTue B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYISILUN.
MuHepanbpHble BEILECTBA KJIETKH, UX OMooruyeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiaKoBOW MoiieKyinbl. llepBuuHas cTpykTypa Oenka, MmenTHIHAS
CBsA3b. BTOpuuHas, TpeTuyHas, yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OEJIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIN 0enKoB. [Ipuonsi.

VYraeBoasl. MoHocaxapuabl, AWcaxapujipl, OJUrocaxapuibl U monucaxapuisl. OOmumi
IUIaH CTpPOEHUss U (U3MKO-XMMHUYECKHE CBOMICTBa YIiieBoAoB. buonoruueckue QyHkuum
YTJIEBOJIOB.

Jlunuasl.  I'mapodunbHo-rHapodoOHBIe  cBoiicTBa.  Knaccudukaums — aumnmos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. Ctpoenune HyknenHoBbIX KucnoT. HykimeoTuasl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
¢ynkuun AT®. BoccTaHoBIEHHBIE IEPEHOCUUKH, UX (QYHKUMU B KiIeTke. /pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE W OHOpU3NYECKUE HCCIEAOBaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomouiekyn. Mooerupoganue cmpykmypol U QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHALO206.

JleMoOHCTpaL UK

[Hoptpetsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankiun, @. Caurep, C.
IIpy3unep.



Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«PacrnpenenieHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckas TaOnMIa XMUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYyJbl BOAbI», «BemecrBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTYypbl O€nKOBOH MOJEKYNb», «CTpoeHHe MOJEKYd yriaeBoAoB», «CTpoeHHE MOJIEKYJ
ununoBy», «HykiienHoBble KUCIOTHIY, «CTpoeHHe MOJIEKYIbl ATD».

Ob6opynoBanue: XUMHUYECKas Mocy1a ¥ 000py10BaHHE.

JladopaTropnasi padora «OOHapyKkeHHE OCJTKOB ¢ IMTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas padora «lccinenoBaHnne HyKICHMHOBBIX KUCIIOT, BBIJECICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunbl KJIETOK: 3yKapHOTHUYecKas M IpokapuoTuyeckas. CTpyKTypHO-(yHKIMOHAJIbHBIE
00pa30BaHUs KJIETKH.

CtpoeHre MpOKApUOTHUYECKON KIeTku. Kietoynas creHka OakTepuid ©  apXeu.
OcoOeHHOCTH CTPOCHUs TeTepOoTpodHOI 1 aBTOTPODHON MPOKAPHOTHUYECKUX KIETOK. MecTo u
pOJIb MPOKAPHOT B OMOLIEHO32X.

Crpoenue u (QyHKIIMOHHPOBAHUE dYKapHOTHUeCKOW kieTku. Ilna3zmaTuueckas memOpaHa
(mnazmanemma). CTpykTypa Iula3MaTUyeckoil MeMOpaHbl. TpaHCIOPT BELIECTB 4Yepes
IUTa3MaTHYECKyI0 MeMOpaHy: MaccuBHBIN (muddysus, oOmerdyéHHas nudysus), aKTHBHBINA
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomynmponumaemocts MemOpansl. Pabota
HaTpUil-KaJIMeBOro Hacoca. DHAOLUMUTO3: MUHOLMUTO3, parounTo3. Dk3ounTo3. Kinerounas crenka.
CrpykTypa 1 QyHKIMH KIETOYHOM CTEHKH PacTEHHH, TPHOOB.

Huromnazma. Ilutozons. Lurockener. [IBwkenue nutoriazmbl. OpraHOHWABI KIIETKH.
OnHomeMOpaHHbIE OpraHOUAbI KIeTKH: 3HJomIazmaruyeckas cetb (OIIC), annmapat ['onbmku,
JU30COMBI, UX CTpOeHHE U (QYyHKUMHU. B3auMOCBS3b OJHOMEMOpaHHBIX OPraHOMUJOB KIIETKH.
CrtpoeHue rpanyisipHOoro pertukyinyma. Mexanusm nanpasnenus oerkos 6 IIIC. Cuntes
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [nmankuil  (arpaHyisipHbIN)
sHJI0MIa3MaTHYeckuil petukynyMm. CekperopHast (GyHkuMs anmapara [ombmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benxos 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturtenbHbIX KieToK. Kiterounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIbI KJIETKH: MUTOXOHIPHMHM, IIAcTUIbl. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CTtpoeHue u
GyHKIMM MHUTOXOHIpUH U miactuf. [lepBUuHBIe, BTOPUYHBIE U CIOXKHBIE IUIACTH/IBI
(OTOCUHTE3UPYIOUINX JYKapUOT. XJIOPOIUIACTBl, XPOMOIUIACTHI, JIEWKOIJIACTBHl  BBICIIMX
pacTeHuM.

HememOpannble opranouab! kietku CtpoeHne M (yHKIHH HEMEMOpaHHBIX OpraHOHI0B
kiaeTku. PuGocombl.  IIpomeosxcymounvie  ¢hunamenmoi. MuUKpodUIaMEHTBI. AKmuHogbie
Mukpogunamenmoi. MBbIIIEUHbIE KIETKU. AKMUHOGbIE KOMNOHEHMbl HEeMbIUEUHbIX KAEmOK.
Muxkpotpybouku. Knerounsiit nentrp. CrTpoeHHEe U JBHKEHHE KIYTHKOB U pPECHUYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. benku, accoyuupogannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Anpo. OOonouka sapa, XpOMAaTUH, KapuOILIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
SAnepusiii 6enkoBbIii MaTpukc. [IpocTpaHCcTBEHHOE pacmloiIo)eHHE XPOMOCOM B MHTep(ha3zHOM
aape. dyxpomamun u 2emepoxpomamut. belku XpoMaTHMHa — THCTOHBL. /[unamuxa s0epHoll
obonouku 6 Mmumose. HA0epubviti mpancnopm.



Knerounsle  BkitodeHus.  CpaBHMTENbHas  XapaKTEPUCTUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

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

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKH», «CTpOEHHE IKUBOTHOM
KIeTKN», «CTpOEHUE paCTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKHY.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaJIbHbIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIIETOYHONH MEMOpPaHBD».

JlaGopaTopuas pabGora «/ccienoBanue Ia3sMoin3a M AENaasMojn3a B PaCTUTENBHBIX
KJIETKax».

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBI M reTepoTpoHBId. YyacTue Kuciopojga B OOMEHHBIX  Ipolieccax.
OHepreruyeckoe oOecrneueHue kierku: npespamieHue AT®D B 00OMEHHBIX Ipoleccax.
DepMEeHTATUBHBINA XapakTep peakmuid KIETOYHOTO Merabonm3ma. DepMeHTH, UX CTpOeHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-aktuBatoppl W OEIKU-MHTHMOUTOPBI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeEIIECTB B KieTke. DoTOocUHTE3. AHOKCU2EHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonHoz2o yenmpa. Ponb xjopomiactoB B mpouecce (orocuHre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (HDOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHUE (DOTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3a.

AHaspobHbIe opraHu3Mbl. Buasl OpoxkeHus. [IponykTel OpokeHUsI U X HCIOIb30BaHHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIIOTMH M BO30YAUTENH
001e3HEeH.

AdpoOHBIE OpraHM3Mbl. OJTambl YHEPreThueckoro oobmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETIIEHUE TIIOKO3bI.

buonoruueckoe okucieHue, UM KIETOYHOE JibIxaHue. Posb MUTOXOHIpUI B mporeccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiInmpoBaHUE.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunmaswl. llpenMyiiectBa a’poOHOro myTh oOOMEHa BEIIECTB MEpe]  aHadpPOOHBIM.
D hEeKTUBHOCTh YJHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toprpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUYecKuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJ0BaHUE JJIsl IPUTOTOBJIECHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.



JladopaTopunasi paGora «M3yueHne KaTaIUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
MIpUMEpPE AMIJIa3bl UK KAaTalasbl)y.

JlaGopaTtopnas paGora «lI3yueHne (EepMEHTATUBHOTO pAaCUICIUICHUS MEPOKCHIA
BOJZIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JladopaTopnasi padora «CpaBHeHHE TIPOILIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKCHUS U ABIXAHUS.

Tema 7. HacinencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peaknun matpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUUYHOTO
cuHTe3a. Peanmmzanms HacienacTBeHHOM uWHQopmanuu. ['eHeTHyeckWii KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUNIIUU: KOMILIEMEHTAPHOCTb,
AHTUIAPaIEIbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancmsamus u e€ sranbl. Yuactue TpaHcnoptHbix PHK B GuocuHTe3e Oenka. YcimoBus
o6uocunresa 6enka. Koguposanue amuHokucnot. Pois pubocom B GnocuHTe3e OemKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalysi TeHoMa y MPOKapuoT U
JyKapuoT. Perynsuusi akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (P. XKakob, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2ewog y sykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTouHblii romeocTas.

Bupycel — HeksieTouHbIe (OPMBI )KU3HU U OONMraTHbeie napa3utel. CTpOeHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETpPOBHUPYCOB, OakrtepuodaroB. Kuzuenuwiii yuxn J[HK-codeporcawujux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oieBaHus yenmoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMATIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnoix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu denxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanuu

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuupt u  cxembl: «buocunTes Oenka», «['eHeTmueckuit Koay», «Bupycs»,
«baxTepruodaru».

IIpakTuyeckas padora «Co3anue MOJEIHN BUPYCay.

Tema 8. JKu3HeHHBIH MUKJ KJIETKH

Knerounsii mukmn, ero nepuoasl u perymsanus. Mutepdaza m muto3. OcoOeHHOCTH
mpoliieccoB, npoTtekaronux B uHTep(dasze. [loaroroska kimetku k aeneHuto. [IpecuHTeTnUeCKUiA
(TOCTMUTOTHUYECKHI), CUHTETUYECKHM M TMOCTCHHTETUYECKUH (TPEMUTOTUYECKUIN) MEePUOJIbI
uHTEepQa3bl.

Marpuunsiii  cunte3 JHK — permmmkanms.  Ilpunnuner  perummkanuu  JJHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEpBATUBHBIA  CHHTE3, aHTHNApPaUIEIbHOCTh. MexaHu3M
perunkanuu  JIHK.  Xpomocombl. Crpoenne xpomocoMm. Temomepbl H  Teiomepasa.
XpOMOCOMHBIM HAabOp KIETKH — KapuoTUN. JMIIOMAHBIN M TaruloMIHBIA HaOOpBl XPOMOCOM.
["'omosiornynbie XpoMocoMel. [1010BbIE XPOMOCOMBEI.

Jenenune kietkun — muto3. CTaguu MHUTO3a U MPOUCXOJANIME B HUX Mpolecchl. THIbI
muto3a. Kaprnoknnes n nutokuses. buonorndyeckoe 3HaueHUE MUTO3A.

Perynsimuss MutoTHueckoro nukia kietku. [Iporpammupyemasi KieTodHas THOENb —
arornTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTei MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  Ye€JIOBEKAa. THUMBI JKUBOTHBIX TKaHEW: SIUTETUAIbHAs,
COEIMHUTENbHAsA, MblleuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U YesioBeKa. DYHKIIUU OPraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JIBw>xkeHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: amMEOOMIHOE,
JKTYTUKOBO€, pECHUYHOe. J[IBU)K€HHE MHOTOKJIETOYHBIX PACTEHUH: TPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranuszmoB. [lormomienre BOJbI, YIIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[luTaHre TO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHble
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Heixanne opraau3MoB. [[pixanne pactenuid. J{prxanne sxuBoTHBIX. b dy3us razos uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBEepXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMUTAIOMUX. Perymsimus apixanus. [[pxaTtenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpancmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbel BbiaeneHus. DuibTpanus, cekpenuss U  obpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus1. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. Ob6pazoBaHne MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U X TPOU3BOAHBIC. 3allMTa OPraHU3Ma
oT OosiesHed. MmMmyHHas cucrema 4yesnoBeka. KieTOUHBIH M TymMOpajdbHBI HMMMYHHUTET.
Bpoxxnéuupli W TpHOOPETEHHBIM  crieUPUIECKUH  UMMYHUTET. Teopuss KIOHAJIBHO-
cenexktuBHoro nMmmyHnurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuuss y OpraHu3moB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYCHHE.

HepBnast cucrema u pediexrtopHas peryiasuus y KMBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast perynsuusi W SHIAOKPUHHAS CHUCTEMa JKMUBOTHBIX W 4YesioBeka. JKene3bl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [lelicTBue TropMOHOB. B3auMMOCBSI3b HEpPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCTH», «MHOTOKJIETOUYHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIby, «MMMyHUTETY,
«KummeynomnonoctHbie», «CxeMa mUTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue MmiaHapun», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema mnrtuny, «HepBHas cucTeMa MIIEKOMUTAIOIINAX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapun pacTeHUI Pa3HBIX OT/ENIOB, BIAXKHBIC MTpErapaThl
KUBOTHBIX, CKEJIETHl MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIHTaHUS PACTECHUH,
pacuieruieHuss Kpaxmana ¢ OenkoB TMoja JeiictBueM (epMeHTOB, 00OpyIdOBaHHME IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

ITonoBoe pa3muHoxenue. I[lonoBeie kneTku, uiam ramersl. Meio3. Cragum Mmeio3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 'y JKMBOTHBIX. [loyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJICTOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTH — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTU IPOOJICHUST MIEKOMUTAIOMIUX. 3apOJIbIINIEBbIE JUCTKH (TACTPYJISLINS).
3akiaZKka OpPraHOB M TKaHEW U3 3apOJBIIICBBIX JHMCTKOB. B3aumHOe BiIMsSHUE YacTel
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS MWHAYKIMSA). 3akiagka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BimsHue Ha
SMOPUOHANIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CpEeIbl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmeHbIi mepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KMBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAIMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [lepuojibl OHTOreHe3a 4YelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

PasmHoxeHune u paszputue pacrteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OmiogoTBOpEHHE M pa3BUTUE PACTUTENIBHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Yy
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyISIIIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI 0ECHOIOro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMaTO30UAa,
«OcHOBHBIE CTaJuMu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHe MalicKoro
Kyka», «Pa3Butue capanum», «Pa3Buthe IArymkn», «/BoiiHOE OIUIOAOTBOPEHNE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM MUKI MXa», <«OKW3HEHHBI MUK NanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIEKIECTOK U CIIEPMaTO30U/I0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsiBIIeHHE NPU3HAKOB CXOJCTBA 3apOABILIECH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX YU€HBIX B pa3BuUTHM reHetuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIC IPU3HAKH, JOMHHAHTHBI M PELECCUBHBIA NPU3HAK, TOMO3MUIOTA,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnios, H. M. Baswiios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3us
rubpuaoB mnepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus npu3HakoB. LluTonoruueckre 0OCHOBBI MOHOTHOPUIHOTO CKpenuBanus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTonornueckrie 0CHOBBI AUTUOPUTHOTO CKPELMBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoxecTBEHHBI auienu3M. BsaumopeiicTBue HeaulenbHBIX TI'€HOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO3IUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pasus ruOpua0B IEPBOIroO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipo3zodumnay.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopneiictBue reHotuna u cpeabl npu (opmupoBaHuH (eHotuna. M3MEeHUMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuonHslf psan u BapuanuoHHasi kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHass M13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUHU. SIAEpHBIE U IUTOILIA3MATUYECKUE MYTallUH.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psagoB B HacneacTBeHHoW wu3MeHunBocTd (H.M. BasunoB). BHesnepHas W3MEHUMBOCTH H
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

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

Tabmuupl u cxembl: «Bunbl usmeHunBOoCTHY, «MoOnuduKaMOHHAsT W3MEHUYUBOCTDHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(doTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi NMporpaMMa HCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeToibl U3Y4YeHUS TEHETUKHU YETIOBEKAa: FeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETUYeCKUd. COBPEMEHHOE ONpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomouubto [T1P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JIeBaHUN YesnoBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JJaHMM COPTOB pacTeHUM U 1opoAa KUBOTHbIX. CopT, mnopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. Mcnbitanue npousBoauteneil mo motroMmctBy. Otbop mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAH3a
JHK.

HckycCcTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbBIl U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTalMid Yy KYyJIbTypHBIX (OpPM OpPraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHWS © MeToAoB pekoMOmHaHTHBIX JIHK mms
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpuIuHT. HepoacTBeHHOe CKpelmuBaHue, Uil ayToOpuauHr. ['ereposuc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U M3YYEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PAacCTE€HUN U UX IAUKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOUWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOM HW3MEHUYMBOCTH», «METOIBI CENEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlaboparopHasi paGora «/3ydeHne cOpTOB KyJbTYPHBIX PACTEHUU M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBI y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaauluoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIbIO NTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounass umHxeHepus. MeTonpl KynbTypbl KIETOK M TKaHEH PacTCHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi rHOpHIn3anus W coMaThdeckwii smOpuorenes. lcmons3oBanue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SHLEKIETOK M KIOHUPOBAaHUE >XUBOTHBIX. MeTOJ TpaHCIUIAHTAUU SIAEP
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U NEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menmununckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITLP-nuarnocTuxka.
MeTaboI0MHBIN aHATTN3, TEHOIEHTPHUYECKUI aHAIN3 TPOTEOMa YEIIOBEKA JIJIsl OLICHKH COCTOSHHS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peuieHus 3a1a4d NepcoHaTM3UPOBAHHON MEIULIMHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIep KallX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMs YeIOBEKa U KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THI
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
W Hay4Has JearenpHocTs Y. JlapBuHa.



JBwkymme cuibl dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoi Teopun 3Bosronnu (CTI). HelTpanbHas Teopus SBOIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmpyta nyremectus Y. Jlapsunay, «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTsl», «[loposbl JOMAIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS JBIXKYLIUX CHJI 3BOJIIOLMMWY», «OCHOBHbBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJFOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl omyiasiuil. MIsmeHnenue reHooHaa MOMyIsIUN KaKk
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHbie (HAKTOPHI (IBMDKYIIUME CHJIBI) JBOJIONMH. MyTallMOHHBIA TIpoIecc.
KombOunaruBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
yacToT ayuienedl B momynsauusx. Dddext ocHoBarens. IDggexm OYmuliouH020 20pabIUKA.
CHudicenue 2eHemuyecko20 pasHoodpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V3omamus TOMYIISIAN:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIoruyeckas (PEenpoIyKTUBHAS).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3peiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcrioco0NeHHOCTh OpPraHU3MOB KaK pe3ysbTaT MHUKPO3BOJIOLUUU. Bo3HHKHOBEHUHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsr npucnocobaeHnit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u crpykrypa. BuaooOpazoBaHue kak pe3yibTaT MHUKPO3BOIIOLUHU.
M3onsauuss — xiaroueBoil ¢akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (IPKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonu3anus, TuOpuaAN3aIus). JJIMTeTbHOCTh YBOIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BoOmIOIMOHHOM OuoOMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
(bopMHUpPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HE.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[lomynsSIiumoHHas CTPYKTypa BUIaY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,



«IKOJOTHYECKasT H3O0JIAIUS TOMYJISAIUA ceBaHCKoW Qopenn», «leorpadudueckas wu30mAIUSA
JMCTBEHHUIIBI CUOMPCKOM U JMCTBEHHULIBI Jaypckoi», «[lomynsannoHHble BOJIHBI YHUCICHHOCTU
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «OKuBbIe HCKOIIaeMBbIE»,
«IIokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTMYECKOe BMJI000pa3oBaHME BHUJOB cHHUIL, «[lonumionasl pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHU pa3InYHbIX MPUCIOCOOJIEHUH, Yydesna NTUL U 3Bepeil pa3HbIX BHUIOB, repOapuu
pacTeHui OJIN3KUX BUI0B, 00pa30BABIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopnasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

Meroas! n3ydeHns MaKpodBOIOnHH. [[aeoHTOIOrNYecKe METOIBI U3YUEHUS HBOJIIOLUN.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHUE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOI€HE3a M IOSBJICHMS 3BOJIOLMOHHBIX HOBILIECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISpHO-
FEHETUYECKHUEe, OWOXMMHUYECKME M  MaTeMaTU4YEeCKHME METOJAbl HM3YyUEHHUS  HBOJIOLHUU.
["'omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOESHUS (PHIIOT€HETHYECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBWiia)  d3BOJNOUUHU. [lpunyun  cmenvl  QPyHKYui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psi/l JTOIaan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Puanodursy, «CemMeHHbIe TaOPOTHUKMNY, «buoreorpaduueckue
30HBI 3emnny, «Jpeid koHTUHEHTOB», «Pemukthl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTHYHBIE  OPraHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKAa W IIMMIaH3e», «l IaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OpPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHay4Hble TpEACTaBICHUS O 3apOXKAEHUHM SKU3HU (KpealnoHM3M). ['mmore3a MOCTOSHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue oneltaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOT€HHBI CHHTE3 OPraHMYECKHX BELIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. UYek) m rumoresa «mvupa PHK» VY. I'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas mKaaa: 30Hbl, IPbl, HIEPUOJIBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOLHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pactenuit Ha cymy. IlosBineHue CHOpPOBBIX pacTEHUM M 3aBOEBAHWE HMH CYILH.
Cemennble pactenust. [IponcxoxeHre HBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie X0opaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuil M penTHIni.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [IpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Buture )u3HM Ha 3emiie 10 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTa W TeOoJOTMYecKHX IporeccoB. l[losBienune u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HCHI npouutoro. IlpuumHel u cnenctBus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHuUro
CaM03apoKJIeHUs XHU3HM», «Cxema ombitTa C. Mumtepa, I'. IOpu», «3Ttansl HeopraHn4ecKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue Bupyca», «Apomopho3sl pacteHuit», «PuHHOMUTHY», «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 0no0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHPay,
«ApoMop¢o3bl  KHUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue uvepBu»,
«UYneHucToHorue», «PbI0BIY, «3EMHOBOHBIEY, «IIpecmbikarouuecs», «[Ituisy,
«Munekonuratrone», «Pa3BuTue IKM3HM B apXxeWckou apey», «Pa3BuTHe JKH3HU B



MPOTEPO30MCKON 3pey, «Pa3BUTHME KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
Me3030MCKOil 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM 3pe», «CoBpeMEHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUILl U 3BEpEH, KOJUIEKLIMH OKaMEHEJOCTEH, IO0JE3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas snaboparopuas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass padora «lI3yueHue u oOmnucaHHME HCKOINAEMBIX OCTAaTKOB JAPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenbl u 3anaun anTponosioruv. MeToasl aHTPOINOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33pEeHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CPaBHHUTEIBHO-MOpP(]OIOrHUecKue,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbBHON CUCTEMBI.

JBuxymue  cuibl  (QakTophl)  aHTPOMNOreHe3a:  OMOJOTHYECKHe,  COlLUaIbHbIC.
CootHorieHre OMOJOTHUYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIUH aHTpONoreHe3a. PanHue yenoBekooOpa3Hble 00e3bsSHBI (TIPOKOHCYITHI)
U paHHHE MOHTHbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE NpeAKu HroAci. YenoBek yMmenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUMN
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUAX YEIOBEKa.
MyrtanunonHsli nponecc U nonuMopdusm. IlonynsuuoHHbIe BOJIHBL, Apeiid T'€HOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaNIO-HETPOHIHASA (PKBaTOpHAlIbHAS), MOHTOJIOMIHASA (a3MaTCKO-aMepHuKaHcKas). Bpems u
IIyTH pPAacCeJIeHWs 4YeloBeKa M0 IulaHere. EaWHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciurimHapaple  MeTolbl B (u3nWdeckod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTHSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.



JleMoHCTpPauMu

IToprpersr: Y. lapsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHb), «CKeNneT 4elloBeKa M CKeJeT LIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIDKyIME CHWJIBI aHTPOIOIEHE3a», «IDBOJIOLUOHHOE [PEBO YEJIOBEKay,
«ABcTpanonurex», «4enoBek ymenslit», «HenoBek NpAMOXOIAIINN», «J{eHUCOBCKUI YEI0BEK)
«Heanpepranbupl»y, «KpomanboHUb», «lIpenkn uvenoBekay», «IOTambl 3BOJIIOLUU YEIOBEKAY,
«Pacsl yenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTEH, MPeIMETOB MaTepUAIbHOM KYJIbTYphl NIPEIKOB
qyenoBeka, penponaykiuu (dotorpadun) KapTUH C MHQOJIOTUYCCKUMH U OHOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJAO0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJEJb 4Yepela 4elIOBEKa M 4Yepena IMUMIaH3€, MOJENb KUCTH 4YeJIOBEeKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «M3ydueHne o0OcCOOEHHOCTEH CTPOCHHMS CKeJeTa YeJOBeKa,
CBS3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTHyeckas padora «/3ydyeHue 3K0JOTNYECKUX aJaNTalUNA YEITOBEKA».

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHMSIX OpPraHu3MOB H
HAJI0PraHU3MEeHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue U pasButhe sKojoruu B Tpymax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
9KOJIOTMH C APYTUMHU HayKaMH.

Metonsl skonoruu. [loneBbie HaOMOAEHNUA. DKCIEPUMEHTHI B AKOJIOTUU: IPUPOJHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpY’KaloLEH CpeJibl: JIOKaIbHBIMH,
PETrHOHANBHBIN U TI100aIbHBIH.

3HAYeHUE DKOJOTMYECKUX 3HAHUM IS 4YEIOBEKA. DKOJOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBS3€H 4eJIOBEUECTBA C MNpUponod. POpMHUpPOBAHHE DKOJOTHYECKOW KYJIbTYpbl M
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoHCTpanuu

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxemsl: «Pa3nensl skojgorun», «MeTtoabl skooruny, «CxemMa MOHUTOPUHTA
OKPYXKAaroIleH Cpeabl».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl 4 cpefa 0OUTaAHUSA

DkoJyoruyeckue (PaKTopbl U 3aKOHOMEPHOCTH UX nericTus. Kimaccudukanms

DKOJIOTHYeckux  (akTopoB: abuoThyeckue, OMOTHYECKHE, aHTpororeHHsle. OOmme
3aKOHOMEPHOCTH JieMcTBUS 3Kojoruueckux ¢akropos. Ilpasuno munumyma (K. [npenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

Aobuotudeckue (akTopbl. CBET Kak 3KoJOTHUECKHUi (akTop. [leficTBUe pa3HBIX YJaCTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIBl PACTEHUM M JKUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepnoausm.

Temnepatypa kak skonorudeckuil ¢akrop. [leiictBue TemmepaTypsl Ha OpPraHU3MBIL.
IToliknioTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skosoruueckuit ¢akrop. IlpucnocoOnenuss pacteHH K MO KaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.



Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TJTyOWHHAas
NOJNOYBCHHAsl, BHYTPHOpraHU3MeHHas. DU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznenneie (GoOpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. (OCOOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckue  B3auMOACHUCTBUS  (TONMUYECKHUE,
dopuueckue, (adpuyeckue). 3HaUyCHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKIIFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl ¥ cxeMbl: «JKonoruueckue QaxTopsl», «CBETOBOW CHEKTP», «IKOJIOTHUECKHE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0OKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «Kn3HEeHHBIE (HOPMBI IKUBOTHBIX»,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay, «llemm muTtaHusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBaHue: TepObapuu pacTCHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  SKOJIOTUYECKHX  (AKTOPOB, TepOapuul  CBETONIOOMBBIX, TEHENIOOMBBIX |
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJUJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMUYMBBIX
pacTeHuii, dYydena NTULl M 3Beped, repOapuM pPACTEHHIA, OTHOCSIIUXCS K TUTpOQHTaM,
KcepopuTam, Me30pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUIEKIIUU IKHBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpeiax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00JIala0IINX
YepTaMu TMPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJJICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBiIeHHE NPUCHOCOONEHUH OPraHU3MOB K BIHSHUIO
TEMIIepPaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomHopomHocTH cpeapl, puznuecknx OaphrepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOMN CTPYKTYpHI OMysIMii. OCHOBHBIE TIOKA3aTeH MOMYJISLUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Okonoruyeckast CTpykTypa momyimsiiud. OIeHKa YHCICHHOCTH TOMyJsiud. JlmHamuka
MOMYJISIIAK U e€ perynsnus. buotTnueckuil moTeHuan nonyisnui. MoaenupoBaHie JTUHAMUKH
nomynsiini. KpuBbIe pocTa YUCICHHOCTH momyisinuu. KpuBble BbDKHBaHHS. Perymsmus



YUCIIEHHOCTU TMOMYJSLMHA: POib (aKTOPOB, 3aBUCIIIMX M HE 3aBHUCSIIUX OT TIUIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAas HUILIN.

Bun kxak cucrema nomynsuuil. Apeansl BUIOB. Buapl M MX JKM3HEHHBIE CTPAaTErHHu.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuipl 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU monyasuun», «lIpoctpancTBennas
CTPYKTypa nonyimsauun», «Bo3pacTHble mnupamuisl nomyisiquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM pPa3Iu4YHbIMU OpraHuzMamu», «Mojens skonoruueckod Humm J[x. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOnenust ceMsH pacTeHUN K PACCECHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTas cucrema (A. k. Tencnm). DyHKUMOHAIBHBIE OJOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M MIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB U MOTOK 3JHEPTUU B IKOCUCTEME.

OcCHOBHBIE ITOKa3aTeNIN YKOCUCTEMBI. buomacca u npoaykius. DKOJIOrM4eCKrue MUPaMUJIbI
yucesl, OnomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL.  AHTpOIIOTE€HHBbIE BO3JCHCTBUA Ha cykueccuu. KimMakcHoe —cooOIIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPONIOT€HHBIE  HKOCUCTEMBI. ArposkocucteMa. ArpoueHo3. Pazmuuums wmexay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU HKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u ¢dayHa.
CunanTpomnuzanus ropojckoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUN  OpraHM3MOB B
sKocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OPraHU3MOB, NOMYJISUUA M SKOCUCTEM B  YCIOBUSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030elicmausi. MeToI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUa YUCe», «IKOJIOTHIYEeCcKas nupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OO0pazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U IOTOK
SHEPruu B arpoueHosey, «I[Ipumepsr ypboskocuctem».

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanne ypo0IKOCHCTEMBI».

JladopaTropnasi pa6ora «/3yueHne pa3HOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
pa3HbIX HIKOCUCTEMAX ).

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHs B arpOdKOCHCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0ojgo04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BerecTBo 6uochepsl U ero PyHKINU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIU: TYH/pA, XBOIHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTEU, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIMS S>KMBBIX CHCTEM, OIICHKa HX PECYpPCHOrO TMOTEHIMala u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupone», «Kpyrosopot
yriepozaa B npupoae», «Kpyrosopor kuciopona B nmpupone», «KpyroBopor Boabl B IpUpOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimumarunueckue mosica 3emum», «Tynapay, «Taiiray,
«C™memannbii  necy, «lllupokonmucTBennbit sec», «Ctenb», «CaBanHay, «llycThiHY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolas cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue nousel. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JICIICTBHME HA pAacTUTENbHBIA M KUBOTHBIM Mup. OxpanHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA W MPHUPOAbI. ParronanbHoe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BEpOSITHbIC OCTIEACTBHUSL.

Pa3BuTHe METOJAOB MOHUTOPUHTA DPA3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSAHUIO OMOENbHbIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpsizHenre 1mouBbl», «llapHuxoBbiii  3ddexT», «Ocobo oxpaHseMble NPUPOIHBIC
TeppUTOPUNY, «MOJENHN YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpykType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHUS MPOTPaMMbI 110 OMOJOTHH BBIICICHBI
CIICAYIONIME  COCTABJIIONINE. OCO3HAHWUE OOYYAIONIMMHUCS  POCCHHCKOW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXKIIEHUI JIMYHOCTH Ha OCHOBE KITFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIONIMXCSl PYKOBOJCTBOBATHCS B
cBOEeH ACATCIIbHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CUCTEMC
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMYECKOHW  KYIBTYpHI,
CnOCoOHOCMU CMAUMb A U CTPOUTH KU3HEHHBIC TIJTaHBbI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHS MPOTPAaMMbI 10 OHUOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y‘Ie6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIMOHHBIMU pOCCI/IﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMH B
oOIIecTBE TpaBWIAMH W HOPMAaMHU TOBEJCHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTAHMSI ¥ CaAMOPA3BUTHS, PA3BUTHUSI BHYTPECHHEH MO3UIIUM JIMYHOCTH, TATPUOTU3MA U
YBAXXEHUSA K 3aKOHY M IIPAaBOIOPANKY, YEJIOBEKY Tpylda M CTapILIEMy ITOKOJICHHUIO, B3aUMHOIO
YBaXCHMU, GepemHoro OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u Tpaauuusam
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparuu, mpupoie U OKPYKAOIICH cpee.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS YYEOHOTO mpeaMeTa «bruosorusy JT0JDKHBI OTpaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
HOSHIII/I@ﬁ JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIipeHre KU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U O6$I33HHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 3314, BBITOJHEHHH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HBIX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXKXUTEIBHOTO OTHOILIECHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXJICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM EATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOLLIOE U HACTOALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OMOJI0TUH, TOHUMAaHUS 3HAYEeHUsl OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUIMCKOT0O HAapO/a;

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYIYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsl 3CTETUKY ObITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHHUE SMOIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) d¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJLTYPbl 30POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (u3MUYECKas aKTUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HEMPHUSATUS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS aAJIKOTOJIS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TMpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTHh K 00pa3oBaHUIO M CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIIEHUE YPOBHSI SKOJIOTMYECKOW KYJIbTYphl: HMpUOOpETEHHE OMbITa IUIAHHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIIEel Cpeibl;

OCO3HaHUeE I1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIICHUH MPOoOJeM, CBSA3aHHBIX C PAIMOHAIBHBIM MPHUPOIONOIb30BaHUEM (COOIIOACHNE
IpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
yYMEHHUE TMPOTHO3HPOBATH HEOIArONPHUSATHBIC SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HAJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIILICHUS, SKOJOTHYECKOM KYyJbTYphl, OIMbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMHUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HAayKd M OOILIECTBEHHOM MNpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue crenu(uku OMONIOTHM Kak HayKd, OCO3HaHHs €€ poir B (OPMHPOBAHUU
palMoOHAIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOoBeKa M OOIIecTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHUS MPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHOM LMBWIM3ALMU: OOeCIieueHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YeJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX NPOoOJieM U oOecreueHus nepexoaa K yCTON4YMBOMY Pa3BUTHUIO, PAllMOHATILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0l
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAIHHOU
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu N3yu4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMmble 3HAHUS IS aHaiu3a U OOBSICHEHHs SBICHUN
OKpPY’KAaIOIIero MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH, yMeHHUe jenaTb 0OOCHOBaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEepHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIONyYEHUIO HOBBIX 3HAaHUW 1O OWOIOTMM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPaXkKAIOIIHNEe EJIO0CTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeJJOBaHHEe, HAOIIOJeHUE, U3MEpPEHUE, SKCIEPUMEHT M JPYyrue); yHHBEpcajbHbIE
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIE), 00ECIEUHBAOIINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHOW KOMIIETEHITUM OOYyYaIOlTUXCS,
CHOCOOHOCTh 00yJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUILTHHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJILHOM MPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro OO0mero oOpa3oBaHHs Yy
oOygaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHHUBEPCABHBIC Y4eOHBIC EHCTBHSI,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBIE JEWUCTBUS, PETYJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMH N03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

UCIIOJIb30BAaTh TPU OCBOCHHHM 3HAHUU MNPUEMBI JIOTUYCCKOTO MBIIUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHUs1), PACKPBIBATb CMBICT OHOJIOTHYECKHUX
MOHTU (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHITUSIMH);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSATHUS Ui OOBsACHEHUS (AKTOB M SBICHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHHUS (MHIYyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTaBICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYMM PAa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIN3a UMEIONIUXCSI MaTepUaTbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoosieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3ajady, BbIABUIATh
rUnore’y e€ pelieHusl, HaxOOUThb AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ pELICHHS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  [IO3HABAaTEIbHYID U  IPAKTUYECKYH0  00JIacTH
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCSA B Pa3UYHBIX MCTOYHHMKAX HH(popMmanuu (TeKcTe ydeOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENPOTUBOPEUNBOCTb;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUUHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIN S3BIK B KA4eCTBE CPEJCTBAa MpHU padoTe ¢ OUOIOTHYECKON
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMHU pACMO3HABaHUS M 3alIUTHl HMHGOpManuHu, HHYOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYILIECTBY 00CY)XKJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBAThH
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);



pacro3HaBaTh HEBEpOaJbHBIE CpEICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHHUSI KOH(IMKTHBIX CUTYallui, YMETh CMAT4aTh KOHQIIUKTHI U
BECTH I1EPErOBOPbI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMyIHpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
peleHn: OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelICHUH YyueOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHHIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIpPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE IPOEKTHI, OLIEHMBATh WJAEH C MO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTUBHBIMU JACHCTBHAMM:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAX IO OTHOIIEHUIO K >KUBOW INPUPOAE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITENIbHO COCTABJISITH IUIAH PELIeHUsl MPoOJIeMBbl C YIETOM HUMEIOIINXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalllSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OIICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOJEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yriay0IEHHOM YPOBHE OPUEHTUPOBAHEI Ha o0ecrieueHrne MpoQIbHOTO 00yIeHUsT 00YJIarOIIHXCS
Oouonornu. OHM BKIIOYAIOT: creUU(pUYECKUe sl OMONOTMM HAy4YHbIE 3HAHHS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
NEeSTEIbHOCTH MO IOJYYEHMIO HOBBIX 3HAHMH M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B pEaJIbHbIX KU3HEHHBIX CUTyauusx. [IpeamerHble pe3yapTaThl IPEICTaBIEHbI 110 T0JlaM
U3YYEHHUS.

[IpenmerHble pe3ynabTaTbl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OUOJIOTUN B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUH E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB IMPHUPOABI U
pelIeHny podIieM paliOHAIBHOIO IPUPOIOTIOIb30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAeT: OCHOBOINOJArarolue
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboJiu3M, TrOMeocTas,
CaMOpEeTyJISILIMS, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (knetouHas Tteopus T. IlIBanna, M. Ilnelinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIeIJICHUs, YUCTOTHI FraMeT, HE3aBUCUMOro HaciieoBanus I'. Menpens,
TOMOJIOTHUECKUX PSJIOB B HAacleACTBEHHOM wu3MeHuumBocth H. M. BaswiioBa), mpuHLIHIBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
MCCJIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEpPEHUE, HAOMIOCHUE, DKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHIA,
’KUBOTHBIX U YE€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHMM, )KMBOTHBIX, YEIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHM, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOro M reTepoTpoHOro TUMOB MUTAHMS, (POTOCHHTE3a M XEMOCHUHTE3a,
MUTO3a, Mei03a, raMeToreHesa, IMOpHUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOO0DA;



YMEHHME YCTAHABIMBATh B3aUMOCBSI3M MEXIYy OpPraHOMJAaMM KIETKH U HUX (YHKIHIMH,
CTPOCHHEM KJIETOK PAa3HbIX TKAaHEH M UX QYHKUUSAMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHOB M HX
GyHKIUSAME, MEXAY JTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO MHKIA U YKM3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKMBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOIIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE peliaTh OWOJIOTHYECKHE 33aJayH, BBISBIATH MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIeyeMbIMH OHOJOTHYECKUMH TpPOIECCaMd U SIBICHUSMHU, JEJIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1enb UCCIe0BaHNUs, aHAIM3UPOBATh MMOJYYCHHBIE PE3YNIbTAThl U JIENIaTh BBIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTAaBISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUYECKUX KOH(PEPEHIINAX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
WU3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp Oyayiiel mpodecCHOHaIbHON AesITeNbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35SHCTBA, MHUILIEBON
IPOMBIIIICHHOCTH, YIIyOJIATh TO3HaBaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH MpodeccCud U TPOJOIKEHHE OHOJOTHYEeCKOro o0pa3oBaHUsS B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmetHble pe3yabTaTbl OCBOEGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
OPUPOJBlI U PEIIEHUH HKOJOTHYECKUX MpOOJeM YeloBeYecTBa, a TAKKe B PEIIEHHUU BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJ€ POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKUX 3HaHUI, KOTOpas BKIIOYAET ONpPEJesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJAralomUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucteMa, Owuocdepa), Oumomormdyeckue Teopun (dBomtonmonHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacta K. M. bapa), mpaBuna (muaumyma 1O. Jlubuxa,
AKOJIOTHYECKON MTUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHUE BIAJETh OCHOBHBIMH METOJaMHU HAyYHOTO IIO3HAHHUS, HCIOJIb3YeMbIMH B
OMOJIOTHYECKUX HCCIIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpPEHHeE,



HaOJII0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUI000pA30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBAThb B3aUMOCBS3M MEXAY IPOLIECCAMU DBOJIOLUH, ABMKYIIUMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHYECKHX KOMIIOHEHTOB IKOCHUCTEM, B3aUMOCBA3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HbIX CUCTEMATUYECKUX TIPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT00Opa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATH NPUUYUMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATH HMX DKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopmMynupys 1eNb UCCIeI0BaHUs, aHAIM3UPOBATh NOJIYUECHHBIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAy4YHbIX OOLIECTB, M MYOJUYHO IMpPEACTABIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHME OLICHMBATb TUIOTE3bl M TEOPUHM O MPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100abHBIX
U3MEHEeHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3AMCTBA, MUILIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBIII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOIOTMYECKOro o00pa3oBaHUs B OpraHU3aLUSAX CpEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoauvecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM
Ne n/m Kontpoabnbsie IlpakTuueckue (uudposrbie)
NMPOrpaMmabl Bcero
paboThI paboThI oOpasoBaTe/bHbIE
pecypcsbl
1 buonorus xak Hayka 1 bubmaorexa LIOK
https://m.edso0.ru/7f41c292
2 JKuBble cucTeMBI U UX U3YUEHHE ) bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
3 brosorus knerku 4 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 XuUMHYecKasi OpraHu3amus KICTKH 11 1 1 https://m.eds00.ru/7f41c292
bu6nmorexa LIOK
> Crpoenue u dynKimm kueTiH 10 1 2 https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U MpEeBpaIIeHUe YHEPTHHU B 11 1 1 bubnnorexa [JOK
KJIETKE https://m.edsoo.ru/7f41c292
7 HacnencreenHnas nnpopmanus u peanusanus 10 1 05 bubmmnoreka HOK
€€ B KIIETKE ' https://m.edso0o.ru/7f41c292
. bubmuoreka [IOK
8 PKH3HEHHLIH UMK KIETKH ! 1 https://m.edso00.ru/7f41c292
bu6nunorexa LIOK
9 Crpoenrie u GyHKIIUU OPraHU3MOB 18 1 1.5 https://m.edsoo.ru/7f41292
but6mmoreka [IOK
10 Pa3mHoOXkeHue u pa3BUTHE OPraHU3MOB 10 1 1.5 https://m.eds00.ru/7f41c292
11 ['eneTrka — HayKa 0 HACIEICTBEHHOCTH U 4 05 but6mmorexa [IOK
W3MEHUYHUBOCTH OPTraHU3MOB ' https://m.edso0.ru/7f41c292
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 16 1 4 bubmorexa IIOK
https://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 bubmmorexa LIOK

https://m.edsoo.ru/7f41c292
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bu6nmoreka [IOK

14 I'enernka yenoBeka 7 1 https://m.eds00.ru/7f41¢292

15 CeneKuust OpraHU3MOB 6 1 ﬁffgﬁ:ﬁggﬁf4ngz

16 buotexHomorus u CHHTETHYCCKAsT OMOJIOTHUS 5 05 ﬁg&nﬁgféiggﬁf 416292

17 PesepBHOE BpeMmst 5 1 ﬁ&?ﬁr?fgg;ggﬁngz
OBHIEE KOJIMYECTBO YACOB 110 136 18

ITPOI'PAMME
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11 KIIACC

KoumnuecTBo 4acos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/ Kontpoasusie IlpakTnueckue (undposbie)
NPOrpaMMsbl Bcero
padoThI padoThI oOpasoBaTe/bHbIE
pecypcsbl
1 3apoxACHUE U Pa3BUTHE SBOJIOLHUOHHBIX 6 bubnnoreka [HOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41cc74
2 Mukpo3Botonus 1 €€ pe3yabTaThl 15 1 1.5 bubmorexa LIOK
' https://m.edsoo.ru/7f41cc74
N bu6mmoreka [IOK
3 MakpoaBosronus U e€ pe3yabTaThl 10 0.5 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 [IpoucxoxaeHue u pa3BUTUE KU3HU HA 3eMJIe 17 1 1.5 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 14 1 1 https://m.edsoo.ru/7f41cc74
6 cprartiswon 1 nasopraeni cucren o 4 05 | BubmorerallOK
P 1 HaAop ' https://m.edso0.ru/7f41cc74
OKpY’KalomIen cpeaoi
bu6mmoreka [IOK
7 Opranusmsl 1 cpeia 0OUTaHus 12 1 1.5 https://m.edsoo.ru/7f41cc74
. bu6nmoreka [JOK
8 DKOJIOTHS BUAOB U TOIYIISIUAN 10 1 0.5 https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS  COOOIIECTB. DKOJIOTHYECKUE 14 1 05 bubnmoreka [JOK
CHUCTEMBI ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
10 buocdepa — rmobanpHas skocucTema 7 https://m.edsoo.ru/7f41cc74
11 YenoBek U OKpysKarolas cpeaa 7 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
12 Pesepsroe Bpews 20 2 https://m.edsoo.ru/7f41cc74
OBUHIEE KOJIMYECTBO YACOB 110 136 8 75

ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1.

Buomnorus. 10 knace: YueOHUK 11 00111€00pa30BaTEIbHBIX OpraHU3aMiA: yriTyOIeHHbINH
ypoBenb/ o pen. B.B. Ilaceunuka. - M.: Muemo3una, 2024. — 336 c.: un. — (JIunus
KHU3HH).

buomnorus. 11 knacc: YueOHUK 1151 00111€00pa30BaTeIbHBIX OPraHU3alni: yriyOJIeHHbIN
ypoBeHb/ mop pen. B.B. Ilaceunnka. - M.: Muemo3suna, 2024.- 320 c.: wi. — (Jluaus
KU3HH).

D0P «buomnorus 10-11 knace» YueOusbiit onnaitu-kypce aist 10-11 kiacca.

000 «IKIIACCy». 2024r.

D0P «/lomamnue 3aganus. Cpenaee odmiee oopasoanue. buonorus. 10-11 kmaccen»y
AO UznarensctBO «lIpocBemenner. 2024r.

Tpenaxép «O0naxo 3HaHui» buonorus. 10-11 knaccs! - (yriy0OseHHbII ypOBEHb)

000 «Du3zukon JIady». 2024r.

30P «4 cmam EI'D. Cpemnee obmiee oOpa3zoBanue. YUeOHBI MOAYIb IO MPEAMETY
«buonorus» 10-11 knaccer» AO U3natensctBo «IIpocBemenuey. 2024r.

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

1.

2.

3.

o~

10.

11.

12.

DO0P «Harmsimnas Ouosorusi. XuMus KJIETKH. BeniecTBa, KJIeTKH U TKaHH pacteHui. 10
kinace» OO0 «K9K3AMEH-ME/INA». 2024r.

O0P «Harnsgnass Ouosiorusi. DBOJIOLMOHHOE yuyeHue. BBeaenme B skomoruro. 11
kinace» OO0 «K9K3AMEH-ME/INA», 2024r.

O0P «KommuiekcHblli 0Opa3zoBarenbHblii Matepuan «buonorus. 10-11 xnaceer» TAOY
BO MI'TIVY. 2024r.

90P «buosorus 10-11 kmacey OO0 «CBEPOBPA3OBAHME» 10-11 knacc, 2024r.
D0P «O0mako 3uanuii. [logroroska k EI'D. Bruonorus. 11 kiaace» OO0 «PU3UKOH».
2024r.

HembsnkoB E.H. buonorus. 10-11 xmaccel: yriayOsieHHBIH ypoBEeHb: COOpHUK 3ajad U
yOpaxHeHWil: ydyeOHoe mocobue g oOuieoOpa3oBarenbHbIX opranuzanuii/ E.H.
HembsakoB, A.H. Cob6ones. — 3-¢ u3a. — M.: [Ipocsemenue, 2024. — 159 c.: un.
HembsaakoB E.H., Cob6omeB A.H., Cymatoxun C.B. COopuuk 3amau mno OOmeit
oumonoruu. 9-11 knaccel. — 2-¢ uza. — M.: BAKO, 2024. — 272 c.

Kupunenko A.A. buonorus. 10-11 ki. IlorotoBka k BcepoccuiickuM npoBepOYHBIM
pabortam: yuebHo-meToamueckoe nocooue/ A.A. Kupunenko. — PoctoB H//l: Jleruon,
2024. - 112 c.

Kupunenko A.A. buonorusa. EI'D - 2024. Tematudeckuil TpeHUHT. Bee THUIBI 3a1aHMiA:
yuebHoe nocobue/ A.A. Kupunenko. — Poctos H//1: Jlernon, 2024. — 384 c.

Jlepuep I''W. EI'D - 2024. buonorus: coopuuk 3ananuit: 600 3ananuii ¢ orseramu/ I'.U.
Jlepuep. — Mocksa: Dxcemo, 2024, — 256 c.

Huxkumosa E.A. buonorus. Pemenue 3amaHuil MOBBIIIEHHOTO U BBICOKOTO YPOBHS
cnoxuoctu. Kak momyunth MakcumanbHbii Oamm Ha EI'D, YueGnoe mocobue./ E.A.
Hukumosa, T.A, Manamubsas. — M.: U3natensctBo «MHTenekt-Lentpy», 2024. — 152 c.
Cunromne A.A. Pemrenve 3amau no remetuke/ A.A. CuHoomuH. — 2-¢ u3g. — M.:
JIaGoparopus 3Hanui, 2024. — 153 c.



OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

IlepeyeHb 3J1eKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB (1asee JOP), nonmyumeHHbIX K
HCIO0JIb30BAHUIO NIPH Peain3anuu 00pa3oBaTe/ibHON YacTH 00111e00pa30BaTeIbHOM
NPOrpamMmbl

e  DOP «buonorus Yuebnsiit onnaitH-kype s 10-11 kiraccay OO0 «AKITACCy».

e  DOP «Enunblii rocynapctBeHHbii sk3amed buosorus 11 kinace» OO0 «AKIJTACCy.

e buonorus 10-11 kmacc. Yrnyonennsiii ypoBenb. 10 moayneii. ®I'BHY «UuCcTHTYT
CTpaTeTuy pa3BUTHS 00pa30BaHUSI.

e DOP « cnam EI'D. Cpennee obmiee oOpa3oBanue. Y4eOHBIH MOIYNb 10 MPEAMETY
«buonorus» 10-11 xnacce» AO UsparensctBo «IIpocBemienue.

e DOP «Jlomamnue 3aganus. Cpeanee obiiee oopaszoBanue. buonorus». 10-11 kimacey»
AO UznarenbctBO «IIpocBerenney.

o Tpenaxép «O06mako 3nanuit» buonorus. 10-11 knaccer - (yriayOieHHBIH YPOBEHb)
000 «DusukoH JIad».

e DOP «O0mako s3maumii. IlogroroBka k EI'D. bBuomorms. 11 xmacey OO0
«PU3UKOH»

e DOP «Harmsanas O6uonorus. XuMusi KJIEeTKH. BeriecTBa, KJIETKM U TKaHU PACTCHHM.
10 xmace» OO0 «9K3AMEH-ME/INA».

e DOP «Harnsanass Ouosnorusi. DBOJIOLMOHHOE ydyeHHe. BBenenue B skosoruto. 11
kiace» OO0 «K9K3AMEH-MEJINUA»

e DOP «KowmmnekcHblii oOpa3oBarenbHblii Marepuan «buomorus. 10-11 xkmaccei»
I'AOY BO MI'TIVY.

e DOOP ludposoii kypc «buonorust 10-11 kimace» OO0 «CBEPOBPA30OBAHUE».
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