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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo yuebHomy mpenmety "buonorus" (manee - 6MoJ0rHs) Ha YpOBHE CPEIHETO
obmero oOpa3zoBanus pazpadborana Ha ocHOoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit ®enepauun», ®I'OC COO, Konuenuuu mnpernonaBaHust yuyeOHOTO
npeameta «brosorus» 1 OCHOBHBIX TOJIOKEHUH (efepaibHoi pabodeit mporpaMMbl BOCITUTAHUS.

Hannas PaGouas nporpamma o Ouosnoruu s odydaromuxcs 10-11 kiaccoB paspaboTana Ha
OCHOBE CJIEYIOIINX HOPMATHBHO-NIPABOBBIX JOKYMEHTOB:

l. 3akoHa 00 oOpa3oBanuu Ne 273-D3.

2. 3akona ot 06.10.2023 Ne 12-P3 «O06 o6pa3oBanuu B Jlonenkoit HapomHoii
Pecny6nuke» (ITpunst [TocranoBnennem Haponnoro Coseta 5 okTs16pst 2023 rona).

3. ®enepanbHoro 3akoHa oT 19.12.2023 Ne 618-®3 «0O BHeceHUM HU3MEHEHUUN B
®denepanbHblii 3akoH «O0 obpazoBanuu B Poccuiickoit deneparmmy.

4. ®epnepanbHoro 3akoHa or 04.08.2023 Ne 479-®3 «O BHeceHUHM W3MEHEHUU B
®denepanbHblil 3ak0H «O06 oOpa3zoBanum B Poccuiickoit deneparnumy.

S. [Ipukaza Munuctepcra npocsemienus Poccuiickoit @enepanuu ot 31.05.2021 Ne 287
«O06 yrBepkaeHNU (QeaepaTbHOT0 TOCYJapCTBEHHOTO 00pa3oBaTEIBLHOTO CTaHIApTa OCHOBHOTO
obmiero oopazoBanus» (3apeructpupoBan 05.07.2021 Ne 64101)

6. IIpukaza MunucrepcrBa npocselienus Poccuiickoit @enepaunu ot 18.05.2023 Ne 370
«O0 yTBepxkaeHUH (eaepanbHOi 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUsD»
(BapeructpupoBan 12.07.2023 Ne 74223).

7. [Ipukaza Munnpocsemenust Poccun ot 22.01.2024 Ne 31 «O BHeceHUM U3MEHEHUN B
HEKOTOpbIE MprKa3bl MuHHCTEpCTBA 00pa3oBanus U Hayku Poccutickoii @eneparnu 1 MUHHUCTEPCTBA
npocBenieHust  Poccuiickoit  @enepanuu, — Kacawouecs — (QeaepaibHBIX  FOCYIApCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB HAayaJlbHOTO OOMmEro o00pa3oBaHWSA M OCHOBHOTO  OOIIETO
o0Opa3oBaHU.

8. [Tpuxaza Munnpocsemenust Poccuu ot 22.03.2021 Ne 115 «O6 yrBepxnenuu [Topsaka
OpraHM3allMl M  OCYUIECTBIIEHHUS  00pa3oBaTeNIbHOM  JAEATEIbHOCTH IO  OCHOBHBIM
00meo0pa3oBaTeIbHBIM TPOrpaMMaM - 00pa30BaTeNbHBIM MIpPOTpaMMaM HadyajJbHOTO OOIIEro,
OCHOBHOTO OOIIETO ¥ CPEIHETO O0IIETO 00pa30BaAHMSM.

0. [Ipukaza Munnpocsemenuss Poccun ot 21.09.2022 Ne 858 «OO6 yTBepxkIeHUH
denepanbHOro nepeyHs y4eOHUKOB, JOMYIICHHBIX K MCMOJIb30BAHUIO MPU pealln3alliid WMEOIINX
rOCYJapCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTENbHBIX MPOTrpaMM HayaJbHOTO OOIIEro, OCHOBHOTO
obmero, cpemHero odmero oOpa3oBaHHS OPTraHMU3AIUSIMH, OCYIIECTBISIOMUMHA 00pa30BaTEIbHYIO
JeSITeIbHOCTD U YCTAHOBJICHUS IPEETFHOTO CPOKA UCIIOIB30BaHUS NCKITIOUEHHBIX YUCOHUKOBY.

10.  IIpukaza Munmnpocsemenus Poccuu ot 21.02.2024 Nel19 «O BHECEeHHH W3MEHCHHIA B
npuioxenus Ne 1 u Ne 2 k Ipukasy Munnpocsemmenust Poccun ot 21.092022 Ne 858 O06 yrBepxk1eHUH
OITY, nonyuieHHBIX K UCTIOIb30BAHUIO ITPH peaTn3alii UMEIOIIUX rOCYAapCTBEHHYIO aKKPEIUTAIIIO
00pa3oBaTeNbHBIX MPOTPaMM HA4YaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOmiero
0o0pa30BaHus OpraHU3aUsIMU, OCYIIECTBISIOIMMEU 00pa30BaTENbHYIO IEATEIbHOCTh U YCTAHOBJICHUS
IpEeJeNbHOr0 CPOKa UCIIOIb30BaHUS UCKITIOUEHHBIX YUCOHUKOBY.

11. TIIpukaza MunnpocBemieans Poccun 04.10.2023 Ne738 «OO0  yTBepKICHHH
(benepaabHOTro NepevHs JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JONYIIEHHBIX K HCIIOJIE30BAaHHIO
Opy pealn3aldil HMEIOIUX TOCYAAPCTBEHHYIO aKKpEAMTAIMI0 O00pa30BaTENbHBIX IMPOrpamMM
Ha4aJIbHOTO OOIIET0, OCHOBHOT'O OOIIIETO, CPETHETO 00IIEero 00pa3oBaHUSY.

12.  TIpukaza Munnpocserienust Poccuu ot 03.08.2023 Ne 581 «O BHECEHHUH M3MEHCHHUS B
OYHKT 13 mopsiaka opraHu3alii U OCYIIECTBICHHUS 00pa30BaTeIbHON NEATEIBHOCTH IO OCHOBHBIM
001eo0pa3oBaTeIbHBIM POrpaMMaM - 00pa30BaTeNbHBIM MIpPOTpaMMaM HadyajJbHOIO OOIIEro,
OCHOBHOTO OOIIETO W CpemHero odmero oOpa3oBaHMSs, YTBEP)KICHHOTO MPUKA30M MHUHHCTEPCTBA
pocBelIeHus poccuiickoit deneparuu ot 22 mapra 2021 1. Ne 115»

13.  IIpukaza Munnpocsemierust Poccun ot 21.06.23 Ne 556 «O BHeceHMHM M3MEHCHHH B
npuioxenuns Ne 1, Ne 2 k npukazy Munpocserienust Poccun ot 21.09.2022 Ne 858 «O6 yrBepkaeHHH
denepanbHOro nepeyHs y4eOHUKOB, TOMYIICHHBIX K HCIOJIb30BAHUIO MPHU pealin3allii WMEOIINX
rOCYJapCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTENbHBIX MPOTrpaMM HayaJbHOTO OOIIero, OCHOBHOTO
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obmero, cpemHero obmero oOpa3oBaHHS OPTaHMU3AIUSIMH, OCYIIECTBISIOMUMHA 00pa30BaTEIbHYIO
NEeSITENIbHOCTD, U YCTAHOBJICHUS MIPEACTHLHOTO CPOKA MCIIOIH30BAHMS HCKITFOUEHHBIX YICOHUKOB).

14.  Tlocranosneuus IIpaBurenscrBa P® ot 11.10.2023 Nel1678 «O0 yTBEp:KACHUH ITPABUIT
OpUMEHEHU AIeKTpoHHOro 00ydenus, JJOT npu peanuzanuu o0pa3oBaTEIbLHOTO MPOIECCa.

15. TlocranoBnenme ['TaBHOTO TroOCYIapCTBEHHOIO CaHUTAPHOrO Bpada Poccuiickoit
Oeneparun ot 28.09.2020 Ne 28 «OO6 yrBepxkneHun canutapubix npasuin CIT 2.4.3648-20
«CaHuTapHO-3MUIEMHOJIOTHUYEeCKHE TPEOOBaHUS K OPraHU3alsIM BOCIIUTAHUS U O0y4YEHUS, OTAbIXA U
o3710poBiieHus neteit u Monoaexu» (Bmecte ¢ «CII 2.4.3648-20. CanutapHble IpaBuia...»).

16.  TlocranoBneHuss [ JTaBHOrO TOCYAapCTBEHHOTO CaHUTAPHOrO Bpada Poccuiickoit
@eneparun ot 28 stHBaps 2021 1. Ne 2 «O06 yTBepKA€HUU CaHUTAapHBIX npaBui U HopM CanlluH
1.2.3685-21 «I'urneHnyeckue HOPMATHUBBI M TPeOOBaHMS K 0O0ECIICUCHHIO O€30MacHOCTH M (WIIH)
0€3BpEIHOCTH IS YeJI0BeKa (PaKTOPOB CPEIbl OOMTAHUS.

17.  Meroanveckux peKOMEHAAIMi 0 00CCIICUCHHIO ONITHMU3AIMK Y4eOHOH Harpy3ku B
OO (MP 2.4.0331-23 ot 10.11.2023, pa3paborannbie DenepanbHOi cayk00i o HaaA30py B cepe
3alIUTHI MpaB moTpedureneil u Onaromonyuus uyenoBeka, PBYH «DenepanbHblii HAydHBIA HEHTP
rurueHsl uM. O.0. Dpucmana» Pocriorpedbranzopa u ap.).

18.  Meroauueckux peKOMEHIANUI MO OOECIEUYCHHI0 CAHHTAPHO-IIMHICMUOIOTHYCCKUX
TpeOOoBaHU MpHU pearan3auu 00pa30BaTeIbHBIX MPOTrPaMM C TPUMEHEHHUEM AJIEKTPOHHOTO 00yUeHus
U JUCTAHIIMOHHBIX 00pazoBaTenbHbIX TexHoMorui (MP 2.4.0330-23 ytB. 29.08.2023 pykoBoguTenem
®denepanbHO CIYKOBI IO Ha/I30pY B chepe 3aluThl TpaB MoTpeduTeNei u 0J1aronoydns 4eaoBeKa,
I'naBHbIM canuTapabiM BpauoMm PD A 1O. ITonooit).

19.  IIpukaza Munnpocsemnieaust Poccun ot 19.02.2024 Ne 110 «O BHeceHHH H3MEHEHUI B
HeKoTopble Npuka3dsl MuHnnpocsemenus Poccun u Munucrepcrsa npocsemenus PO, kacaromuecs
beneparbHBIX TOCYIapPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OCHOBHOT'O 00IIIET0 00pa30BaHUs

20. [Tpukaza Munnpocemieaus Poccun ot 27.12.2023 Ne 1028 «O BHeCEHUH U3MECHCHHI
B HEKOTOpBIE MpuKa3bl MunobpHayku u Munnpocsenienus, kacaromuecss @I'OC ocHoBHOTO 00111€TO
0o0pa30oBaHUs U CPETHETO OOIIET0 00Pa30BAHUS.

21.  Tlpukaza Munmnpocemnienust Poccuu ot 19.03.2024 Ne 171 «O BHeceHHH H3MCHEHUI B
HEKOTOpbIe TpHKa3bl MuHuctepcTBa mnpocsenieHus P®, kacatomuecs POIl magampHOrOo 001IETO
00pa30BaHusl, OCHOBHOT'O OOIIEro 00pa3oBaHMs U CPEAHEr0 OOIIEro 00pa3oBaHUM.

22.  Ilpukaza Munnpocserienus Poccun ot 01.02.2024 Ne 67 «O BHeCEHHHM U3MCHEHUN B
HEKOTOpBIe TpuKa3sl MuHmnpocsemieHnss Poccun, kacaromuecs QenepalbHBIX aJanTHPOBAHHBIX
00pa3oBaTeNbHBIX TPOrPaMM».

23.  Tlpukaza Munnpocsemerus Poccun ot 01.02.2024 Ne 62 «O BHEcEeHMH M3MEHCHUH B
HEKOTOphle Tpuka3zbl MuHmnpocBemeHuss Poccum, kacarommecs (enepanbHbIX 00pa30BaTEIbHBIX
IporpaMM OCHOBHOT'O O0IIIEro 0Opa3oBaHUs U CPEIHEr0 00IIEro 0Opa3oBaHU».

VYuebnsiii npeamet «buonorus» yriayonaéanoro ypoBHs u3ydenus (10—11 kmaccer) siBisieTcst
OJTHUM M3 KOMIIOHEHTOB MpeaMeTHOH obnactu «EcTecTBeHHO-HaydHble MpeameTs». CormacHo
nosioxeHussM GI'OC COO npodunsHble yueOHBIE TIPEIMETHI, U3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE,
SIBIITIOTCST criocoOoM nuddepeHnranuu 00ydeHUs Ha YPOBHE CpeIHEro oOImero oO0pa3oBaHUs U
npu3BaHbl 00€CNEeUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPEAHMM OOLIMM, CPEIHUM
npo(hecCHOHANTLHBIM U BBICIIIMM 00pa3oBaHueM. B TO jxe BpeMs Ka)Iblid U3 3TUX y4eOHBIX TPEIMETOB
JOJIKEH OBITh OPUEHTHPOBAH Ha MPUOPUTETHOE pelIeHHEe 00pa30BaTENbHBIX, BOCIHUTATEIbHBIX U
Pa3BHUBAIOIINX 33]1a4, CBA3aHHBIX C TPO(OpUEHTAIIEH 00YJIAOIIUXCS U CTUMYJIMPOBAHUEM WHTEpeca
K KOHKPETHOM 00JIaCTM HAy4YHOTO 3HAHWs, CBSA3aHHOTO C OWOJOTHMEW, MEIUIIMHOHN, SKOJIOTHEH,
NICHXOJIOTHEH, CIIOPTOM MJIM BOCHHBIM JICTIOM.

[Iporpamma mo yuebHOMY mpenmetry "buonorus" mna€t mpeacTaBieHHE O LETW W 3a7avax
u3yueHust ydeOHoro mpenmera «buonorus» Ha yriiyOJIEHHOM YpOBHE, OIpenenseT o0s3aTenbHoe
(MHBapuaHTHOE) MpPEIMETHOE COJAEpKaHME, €ro CTPYKTypUpOBaHHE [0 pas3fejiaM U Temawm,
pacripenienieHue Mo KjaccaM, PeKOMEHIYET MOCIIeA0BaTeIbHOCTh U3YUYEeHUsl Y4eOHOro MaTepuala ¢
Y4ETOM MEXMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH y4e€OHOro Mpolecca, BO3PACTHBIX
ocobeHHocTel oOyuarommxcs. B mporpamme mo O1oIoruu peaan30BaH IPUHIUI TPEEMCTBEHHOCTH C
W3ydeHueM OWOJOTMM Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHus, OJyiaromaps demy
MPOCMATPUBACTCS HAIMPABJICHHOCTh HAa TOCIEAYIONIEe pa3BUTHE OWOJOTMYECKUX 3HAHUH,
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OpUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHHUS, HKOJIOTMYECKOTO
MBILJICHHS, TIPEICTaBICHUI O 3710pOBOM 00Opa3e JKW3HH, Ha BOCIUTaHHWE OEPEKHOTO OTHOLICHUS K
OKpY’KaloIlel MpUPOJHON cpene. B mporpamme 1mo OHOJOTHM TakXe IMOKa3aHbl BO3MOKHOCTH
yuebHoro mnpenmera «buornorus» B peanuzanuu TpeboBanuirk @I'OC COO k mniIaHUpyeMBIM
JUYHOCTHBIM, METAallpPeIMETHBIM U MpPEIMETHBIM pe3yiabTaTam oOydeHuss U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB YU4€OHO-II03HABATEIBLHON IEATEILHOCTH 00yYarOIUXCS IO OCBOCHHUIO COMIEPIKAHUS
OMOJIOTMYeCKOro 00pa30BaHUs Ha YPOBHE CPEHETO 00IIEero 00pa3oBaHuUs.

VYuebublii npenmer «buojorus» Ha ypoBHE CpeAHEro o0Iero oOpa3oBaHMs 3aBEpIIACT
Ouosiornueckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHUPOBAH HA PACHIMPEHHE W YyriayOJeHuEe 3HAHHUH
00y4aromuxcst 0 JXUBOW MPHUPOJIE, OCHOBAX MOJICKYJISIPHON U KJIETOYHOM OMOIOTHH, SMOPUOJIOTHH U
OMOJIOTUY Pa3BUTHS, TEHETUKH, CEIEKIMH, OMOTEXHOJIOTHH, SBOIIOIIMOHHOTO YUEHUS U HKOJIOTUH.

N3yuenne yuyeOHoro mpeamera «buonorus» Ha yriayOJlleHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOJIFOTOBKY OOYYarOMIMXCS K MOCIEAYIOEMY MOJIYyYeHUI0 OMOJIOTHYECKOr0 00pa3oBaHusl B By3axX U
OpraHu3alUsaX CPeAHEro NpodeccuoHaIbHOro obpazoBaHus. OCHOBY €ro COAEp)KaHUS COCTABISET
cucTeMa OMOJIOTMYECKUX 3HAHWM, MOJYyYEHHBIX MPHU U3YUYEHUU OOYYArOIIMMHUCS COOTBETCTBYIOIIHUX
CUCTEMAaTHUYECKUX Pa3JIeNioB OMOJIOTUN Ha YPOBHE OCHOBHOTO 0011ero oopasosanmsi, B 10—11 knaccax
9TH 3HAHUA MOJIYyYaroT pa3Butue. Tak, paciiupeHsl U yriyOaeHbl OMOIOTHYECKUE 3HAHUSI O PACTECHUSX,
KUBOTHBIX, Trpubax, OakTepwsiX, OpraHW3ME 4YeJIOBEeKa, OOIMIMX 3aKOHOMEPHOCTSX >KWU3HH,
JOTIOTHUTEIPHO BKJIIOYEHbI OHOJIOTMYECKHE CBEICHHS MPUKIATHOTO U IMOMCKOBOTO XapakTepa,
KOTOpPbIE MOKHO UCIIOJIb30BaTh KaK OPUEHTHPHI JUIS MOCIEAYIOIEro BeIbopa mpodeccun. BozmorkHa
TaK)K€ HUHTErpanus OHOJOrMYeCKMX 3HAHUW C COOTBETCTBYIOIIMMM 3HAHUSMH, MOJYyYECHHBIMU
00y4aromuMucs NMPH U3YYeHUU PU3UKH, XUMUHU, Teorpadui 1 MaTeMaTHKU.

CtpykTypa mporpamMMsl o yaeOHomy npeamety "buonorusa" orpaxaeT CHCTEMHO-YPOBHEBBIH
U OBOJIIOLMOHHBIA TMOAXOIbl K H3y4deHHIo Ouonoruu. CorjacHO WM, H3Y4YalOTCsl CBOWMCTBA H
3aKOHOMEPHOCTH, XapaKTEepHbIE NJS JKUBBIX CHCTEM pA3HOTO YPOBHS OpraHU3allid, 3BOJIOLUN
OpPraHMYecKOTo MUpa Ha 3emiie, COXpaHeHHs] OMOJIOTMYecKoro pazHooOpasus miuaHersl. Tak, B 10
KJIacCe M3Y4YaloTCs OCHOBBI MOJIEKYJSIPHON U KJIETOYHOW OMOJIOTMH, SMOpPUOJIOTUH U OHOJIOTUU
pPa3BHUTHS, TCHETUKH U CEJICKIIUU, OMOTEXHOJIOTUU M CUHTETHUYECKON OMONIOTHH, aKTYaITH3UPYIOTCS
3HaHHUS OOYy4aloIUXCs MO OOTaHMKE, 300JI0THH, aHaToMuH, (usmonoruu yenoeka. B 11 kiacce
U3y4aloTCsl SBOJIIOLIMOHHOE YYEHHE, OCHOBBI 9KOJIOTUHU U yueHHe o Ouocgepe.

VYuebnsii mpeamer «buonorus» mnpu3BaH 00€CIEUUTh OCBOCHHE OOYYAIOIIMMUCS
OMOJIOTMYECKUX TEOPUIl U 3aKOHOB, WJEH, MPUHLUIIOB U MPaBUII, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUM O CTPOEHUHU, MHOTOOOPa3uH U OCOOCHHOCTSX KIIETKH,
OpraHm3Ma, TOMYJSALNN, OHOLEH03a, AKOCHCTEMBI, O BBIIAIOMIUXCS HAYYHBIX JOCTHKCHHUSX,
COBPEMEHHBIX MCCJIEIOBAaHUSAX B OMOJIOTHH, MPHUKIAIHBIX acleKTax OMOJOTrHYecKuX 3HaHui. [l
pa3BHUTHS U TOJCPKAHKSI MHTepeca 00ydaromuxcsi K OMOJIOTUN HAPSAY CO 3HAYUTEILHBIM 00BEMOM
TEOPETUUECKOr0 MaTepHalia B COAepKaHUU IPOrpaMMBbl 110 OMOJIOTUU MPEyCMOTPEHO 3HAKOMCTBO C
UCTOPHUEH CTAHOBJICHHS M Pa3BUTHS TOW WM HMHON 00JacTh OMOJIOTHH, BKIAJAOM OTCUECTBEHHBIX U
3apyOeXHBIX YUEHBIX B pEIICHNE BaKHEHIINX OMOIOTUYECKUX U IKOJIOTHYECKUX MPoOIIeM.

Heab u3ydyenus ydeOHOro mpenmera «buomorus» Ha yriayOnE€HHOM YpPOBHE — OBJaJICHHE
00y4aroUMUCS 3HAHUSIMHU O CTPYKTYpHO-(DYHKIIMOHAIBHON OpraHU3allii KUBBIX CHCTEM Pa3zHOTrO
panra u mnpuoOpeTeHHe yMEHUW WCIOIb30BaTh OSTHU 3HAHUS B (POPMHpPOBAHMM HHTEpeca K
onpenenéHHoi o6actu mMpodecCHOHATBLHON EeATeTLHOCTH, CBSI3aHHON ¢ OMOJIOTHEH, WIIH K BEIOOPY
y4eOHOT0 3aBEICHUS IS IPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTuxkenue Lenu u3ydeHus: ydyeOHoro mpenmera «buosnorusi» Ha yriyOiaéHHOM ypoBHE
o0ecreynBaeTcsl pelIeHUEM CIeIYIOUX 3a4a4:

OCBOEHHE O0YYaIOIUMUCS CUCTEMbl OMOJOTHYECKHX 3HAHUN: 00 OCHOBHBIX OMOJIOTMUYECKUX
TEOpHUSX, KOHICMIHUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TMpaBUIaX, COCTABIISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTAX
OMOJIOTUYECKNX CcHUCTeM (KJIeTKa, OpTraHu3M, TMOMyJslus, BHJ, OHWOreoleHo3, Ouocdepa); o
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBaHUSIX B OMOJIOTHY;

O3HAKOMJICHHE O0YJaIOIUXCs ¢ METOAaMHU TIO3HAHUS KUBOM MPUPOIBI: HCCIE0BATEIbCKUMU
METOaMH OMOJIOTUYECKUX HAYK (MOJEKYISIPHOU M KJIETOYHON OMOJIOTHH, SMOPHUOJIOTHH U OMOJIOTHH
pa3BHUTHS, TCHETUKH U CENEKIUU, OMOTEXHOJIOTUA M CHHTETUYECKOW OMOJIOTHH, MaJICOHTOJOTHH,
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9KOJIOTHH ); METOJAaMH CAMOCTOSTEILHOTO IPOBEACHMSI OMOJIOTMUECKUX UCCIIEI0BaHM B 1abopaTopuun
U B npupojie (HabIoeHrne, U3MEpPeHHe, SKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBIIaJIcHHE OOYYalOIMMHUCA YMEHUSMU: CAMOCTOSITENIbHO HAaXOAWTh, AHAJIU3UPOBATH U
UCIIOJIb30BaTh OMOJOTMYECKYI0 HH(OPMAIUIO; TOJIb30BAaTHCSI OMOJIOTUYECKOH TEPMUHOJOTHEH U
CUMBOJIMKOMW; yCTaHABIUBATh CBSI3b MEXAY Pa3BUTHEM OHUOJOTMH U COLMATbHO-3KOHOMUYECKUMHU U
HKOJIOTHYECKUMH TpoOIeMaMHi 4YeJIOBEYECTBA; OICHHWBATh MOCIEICTBHS CBOECH AEATEIBHOCTU IO
OTHONICHUIO K OKpYXaroliel MpupoaHOi cpesie, COOCTBEHHOMY 3/10POBbIO U 3[JOPOBBIO OKPY>KAIOIIHUX
Jrozielt; 000CHOBBIBATh M COOIOAATH MEpPhl NMPOMUIAKTUKN MH(EKIMOHHBIX 3a00J€BaHuH, MpaBuia
MOBEJICHUSI B TMpUpoJie W obecrieueHuss O€30MacHOCTH COOCTBEHHOW IKM3HENEATCITLHOCTH B
Ype3BBIYANHBIX CUTYAIUSIX MPUPOIHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC
Hay4HbBIE OTKPBITUS B 001aCTH OUOJIOTHH;

pa3BuUTHE y OOYYAIONIMXCS HMHTEIJICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBAa C BBIJAIOMIMMHCS OTKPBITUSIMH M COBPEMEHHBIMHM HCCIIEIOBAaHUSIMH B OHOJIOTHUH,
pemaemMbpIMi €10 TpoOJeMaMu, METOJOJOTHEeH OHMOJIOTUYECKOTO MCCIIEOBAaHUs, IPOBEIACHUS
SKCIIEPUMEHTANBHBIX  HCCJIEIOBAaHUM, pelieHuss OWOJOTMYECKUX  3a7ady, MOJAEIUPOBaHUs
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIUTaHHE y OOY4YaIOIIMXCS IIEHHOCTHOTO OTHOIICHUS K XMBOW MpPHUpOJE B ILEJIIOM U K
OTJENBbHBIM €€ 00BEKTaM U ABICHHUSIM; (POPMUPOBAHUE FKOJIOTMUECKON, TeHETHUECKOW IPaMOTHOCTH,
o011eil KyabTyphl TOBEACHUS B IPUPO/IC; UHTEIPALlUU €CTECTBEHHO-HAYUHbIX 3HAHUM;

npuodpereHue 0O0y4arOIIMMHUCS KOMIIETEHTHOCTH B PAIlMOHAIBHOM IPHPOJIONONIB30BAHUH
(cobmroneHne MpaBuil MTOBEJCHUS B MIPUPOJIE, OXPaHbl BUIOB, IKOCUCTEM, OMOCHEpPHI), COXpaHEHUHN
COOCTBEHHOTO 3JIOPOBBS WM 370POBBS OKPYXKAIOMIMX JIoJel (CoOMofAeHuss Mep NPOPUITAKTHKU
3a0oneBaHui, oOecrieueHne OE30MACHOCTH >KU3HENEATENIbHOCTH B UPE3BbIUAMHBIX CHUTYalUAX
OPUPOJHOTO M TEXHOTEHHOI'O XapakTepa) Ha OCHOBE HCIOJIb30BAHUS OWOJIOTMYECKHUX 3HAHUU U
YMEHHI B MOBCEIHEBHOM JKU3HH;

CO3JlaHME YyCJOBUW JJIsI OCO3HAHHOrO BBIOOpa  OOYYaIOIMIMMHUCS  HHIUBUAYAJTbHOU
0o0pa3oBaTenbHOW  TPAEGKTOPWH,  CIOCOOCTBYIOIIECH  mMOcHeAyrmeMy  npodecCHOHATLHOMY
CaMOOIIPEICICHUIO, B COOTBETCTBUU C MHAMBUAYAJIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OO6111ee yncIo YacoB, OTBEACHHBIX HAa U3Y4YE€HHE OMOJIOTUH Ha YIiTyOJIEHHOM YPOBHE CPETHETO
obmiero obpazoBanus, coctanisier 204 yaca: B 10 kiacce — 102 yaca (3 gyaca B Heenio), B 11 kiacce
— 102 4gaca (3 gaca B HeZENIO).

Ot60p OpraHu3anMOHHBIX (HOPM, METOIOB U CPEACTB O0yUEHUSI OMOJIOTUU OCYIIECTBIISETCS C
yu€ToM crneuu(uKd €ero CcoJepkaHus U HaIPaBICHHOCTH Ha MPOJOJDKEHHE OHOJIOrHYecKOro
00pa30BaHUs B OpPraHU3ALHUAX CPETHETO NMPO(HECCHOHAIBHOTO U BBICIIET0 00pa30BaHMsL.

OO0s3aTebHBIM yCIIOBUEM TP OOyYeHHHM OHOJIOTMH Ha YTIIyOJEHHOM YpOBHE SIBIISCTCS
npoBesieHUe J1abopaTOPHBIX U MpPaKTHUYEeCKUX paboT. Taxke yyacThe oOy4arolIUXCsl B BBITOJTHEHUH
MPOEKTHBIX U y4eOHO-HMCCIEeA0BATEIbCKUX pabOT, TeMAaTUKAa KOTOPBIX ONMpEAeNseTcs y4uTeleM Ha
OCHOBE NMEIOIINXCSI MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'UHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

@®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K Pe3y/IbTaTaM OCBOCHHS 00YYAIOIIUMHCS IIPOTPAMM
cpenHero odmiero 06pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pPE3YyJNbTATOB OCBOCHHUS IMPOrPaMMbl IO OHOJIOTUU BbIIEICHBI
CJICYIOIINE COCTABJISIIOINIME: OCO3HAHNE O0YyUaIOIIMMHUCS POCCUHUCKON TPaKIaHCKONW UACHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEACIEHUIO, HAluyue MOmusayuu K
00y4eHHI0 OMOJIOTHH, YeleHanpasieHHoe pazeumue BHYTPEHHUX YOEKIEHUI JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX [IEHHOCTEH M UCTOPUUYECKUX TPAAULIUI pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobHocmeb 00YYaIOUIUXCSl PYKOBOJICTBOBATHCS B CBOEH JI€ATEIHHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, NPUCYLIIMMH CHCTEME OHOJIOTHYECKOT0 00pa3oBaHUs, Haluyue Hpa8oCO3HAHUSA
9KOJIOTHYECKOM KYJIbTYPbl, CHOCOOHOCIU CMasumb e U CTPOUTD KU3HEHHBIE TUTaHBI.

JInuHOCTHBIE pPE3yNbTaThl OCBOCHUS IMPOrpaMMbl MO OMOJIOTMH JIOCTUTAIOTCS B EIMHCTBE
yueOHOM M BOCIUTATENbHON NEATEIbHOCTH B COOTBETCTBUU C TPATUIUOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKMMH U J1yXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH, NPHUHATHIMU B
oOmiecTBe MpaBWJIaMU W HOPMAaMHM IOBEACHUS U CIIOCOOCTBYIOT IIpolleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUS M CaMOPA3BUTHsI, Pa3BUTUS BHYTPEHHEW IO3ULMHU JIMYHOCTH, MAaTPUOTU3MA U
YBaXEHUs K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TpyJda M CTaplieMy IIOKOJEHUIO, B3aHUMHOIO
yBa)KEHUsI, OEPEKHOTO OTHOLICHUS K KYJIbTYPHOMY HACJIEIUIO U TPAJAULUSM MHOTOHAIMOHAIHLHOTO
Hapopa Poccuiickoit @enepanun, NpUpoe U OKPYKaIOIIEH cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUs ydeOHoro mpeamera «buosorus» MOHKHBI OTpakaTh
TOTOBHOCTh W CIHOCOOHOCTh OOYYaIOIIUXCA PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPECHHEH
NO3HULIKEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHHX YOEKICHUH,
COOTBETCTBYIOIIMX TPAJAULUOHHBIM IIEHHOCTSIM POCCHUHCKOro OO0IIECTBa, paclIUpeHUE XKUZHEHHOTO
OIbITa U OMNbITA JEATEIBHOCTH B IPOLIECCE pealM3alM OCHOBHBIX HAIIPABJICHUN BOCIHUTATEIbHON
JEATEIbHOCTH, B TOM YHUCIIE B YAaCTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTH IPAXKAAHCKON MO3UIIMH 00YUarOIIerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO O0IECTBA; OCO3HAHNE CBOUX KOHCTUTYIIMOHHBIX IPaB U 00s3aHHOCTEH, yBa)KEHUE
3aKOHAa W MPABOMOPSJKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOW IEATEIBHOCTH IPHU CO3JIAHHUU
y4eOHBIX NPOEKTOB, PELICHWH YYEOHBIX M IO3HABATENBHBIX 33J1a4, BBIMOJIHEHUH OHMOJIOTHYECKHX
9KCIIEPUMEHTOB; CIOCOOHOCTH OIPEAENATh COOCTBEHHYIO MO3HUIMIO MO OTHOIICHHUIO K SBIICHUSM
COBPEMEHHOM XH3HH U OOBACHATH €€; yMEHHE YYUTHIBATh B CBOMX JEHCTBHSIX HEOOXOJUMOCTD
KOHCTPYKTHUBHOTO B3aUMOJICHCTBUS JIOJIEH C pa3HbIMU YOSKIEHUSAMU, KYJIbTYPHBIMU LIEHHOCTSIMH U
COLIMAJIBHBIM IIOJIOKEHUEM; FOTOBHOCTH K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIIIOJHEHUS
yueOHBIX, MO3HABATENIbHBIX M HMCCIEAOBATENbCKUX 3a]ad, YBaXUTEIHLHOTO OTHOIICHHUS K MHEHUIO
OIIIOHEHTOB MpPHU OOCYXJIEHUH CHOPHBIX BOIPOCOB OMOJOTMYECKOTO COZIEpIKaHUs; TOTOBHOCTh K
T'YMaHUTApPHOUW M BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW HACHTUYHOCTH, MATPUOTH3MA, YBXKCHHUS K
CBOEMY Hapoay, 4yBCTBA OTBETCTBEHHOCTHU nepen PoauHol, ropaoctu 3a cBOM Kpaii, cBoro Poauny,
CBOH SI3BIK U KYJIBTYpPY, POIUIOE U HACTOSLIEE MHOTOHAIIMOHAIIBHOTO Haponaa Poccuu; neHHOCTHOE
OTHOLIEHHE K NPUPOJHOMY HACJIEIUI0O M MaMITHUKAM IPHUPOAbI, NOCTHKeHUsM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE; CIOCOOHOCTh OIICHHBATh BKJIAJ POCCUHCKHUX YUEHBIX B
CTaHOBJICHUE U PA3BUTHE OMOJIOTUH, TOHUMAHHSI 3HAYCHUsI OMOJIOTUH B TO3HAHUU 3aKOHOB MTPUPO/IHI,
B JKM3HM Y€JIOBEKAa U COBPEMEHHOT'0 00IIeCTBa; uaeitHas yOekN1EHHOCTh, TOTOBHOCTh K CIIY>KEHUIO U
3amure OTeyecTBa, OTBETCTBEHHOCTD 32 €ro Cyas0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JAYXOBHBIX LIEHHOCTEH POCCHIICKOTr0 Hapoza; c(hOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, STUYECKOTr0 TMOBEIEHUS; CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE
pElLIeHNs, OPUEHTUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH; OCO3HAHUE JINYHOIO
BKJIaJla B MOCTPOCHHUE YCTOMYMBOTO OYIYyLIEro; OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMTENSM,
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CO3JJaHUIO CEMBU Ha OCHOBE OCO3HAHHOT'O NMPUHSATHS LEHHOCTEH CEMEUHON )KM3HU B COOTBETCTBUU C
TpaguuusaMu HapoaoB Poccnu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKIOYash ICTETUKY ObITAa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUIT; TOHUMaHHE SMOIIMOHATILHOTO BO3/IEUCTBUS
JKUBOW TPUPOJBI U €€ LIEHHOCTU; TOTOBHOCTh K CaMOBBIPDOKEHHUIO B Pa3HBIX BHUAAX MCKYCCTBA,
CTPEMIICHHE MPOSBIATh KaueCTBa TBOPUYECKON JTUYHOCTH;

5) ¢usznyeckoro Bocnutanus, GOpMUPOBAHNS KYJbTYPbI 310POBbSI U SMOIHOHAJIbHOIO
0J1aronoJyyms:

MOHMUMAaHUE W pealn3alus 3J0pOBOr0 M 0€30mMacHOro oOpasza KHU3HU (3I0pOBOE MUTAHHE,
coONIofieHle TUTMEHUYECKHX MpPaBUJI U HOpPM, COAJIaHCHPOBAHHBIM PEXHUM 3aHATUH M OTIbIXA,
perynsipHas pu3udeckas akTUBHOCTH), O€PEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOIICHHS K
COOCTBEHHOMY (HU3MYECKOMY U TICUXUYECKOMY 3J0pPOBbIO; TOHMMAaHWE LEHHOCTU TPaBUI
WHAUBUIYAILHOTO ¥ KOJJICKTUBHOTO 0€30MacHOTr0 MOBEACHUS B CUTYAIHSIX, YTPOXKAIOIINUX 37J0POBBIO
U OKU3HU JIIOJeH; OCO3HAHME TOCIEICTBUN W HENPUSITHS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUs
AJIKOTOJIs1, HAPKOTUKOB, KypEHHUS);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTH K TPYZY, OCO3HAHHE [[EHHOCTH MacTepPCTBA, TPYAOI00HE; TOTOBHOCTH K aKTHBHOU
JESTENIbHOCTH TEXHOJOTMYECKONM M COIMAIbHOM HaMpaBIEHHOCTH, CHOCOOHOCTh HMHULIMHUPOBATDH,
IUTAHUPOBATh M CAMOCTOSITENILHO BBIMIOJHATH TaKyl ACSITENLHOCTh, MHTEPEC K pasNudHbIM chepam
poeCCHOHAIBHON ACATEIIPHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIA BBHIOOp Oyaymiei mpodeccuu u
pean30BBIBaTh COOCTBEHHBIC JKM3HEHHBIE TUIAHBI; TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHUIO U
€caM000pa30BaHUIO Ha MIPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

HKOJIOTMUYECKH 1IeJIecO00pa3Hoe OTHOLIEHHE K MPUPOJEe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS; MOBHIIICHUE YPOBHS AKOJIOTHMUYECKON KYIbTYPBI: IPHUOOPETEHUE OIBITA
IJIAHUPOBAHUS TOCTYIIKOB M OLIEHKM KX BO3MOXHBIX IIOCIEACTBUU UI OKpPYXKArOLEH Cpenbl;
OCO3HaHHE TI00ATHHOIO XapaKTepa SKOJOTHYECKHX MpoOJieM W MyTed WX PEIICHHUs; COCOOHOCTh
HCIIOJIb30BaTh MpUOOpETaeMble NMPU U3yYEHUH OMOJIOTUU 3HAHUS U YMEHUS MPU PElIeHUH pooiieM,
CBSI3aHHBIX C PAIMOHATLHBIM MPUPOIOIOIE30BaHUEM (COOTIOICHHUE TIPABWII MMOBEJCHUS B TIPUPO/IEL,
HAIPAaBJIEHHBIX Ha COXPAHEHUE PAaBHOBECHS B IKOCHCTEMAX, OXpaHy BHUJIOB, SKOCUCTEM, Orochepsl);
AKTUBHOE HEINPUATHE JECUCTBUW, NPUHOCAILIMX BPEA OKPYKAIOLIEH MNPUPOAHOM Ccpele, yYMEHUE
IIPOTHO3UPOBATh HEOJAronpUATHbIE 3KOJOTHYECKHE MOCIEICTBUS MPEeANPUHUMAEMbIX JEUCTBUN U
NpeA0TBpallaTh UX; HAIWYUE PA3BUTOTO SKOJOTUYECKOTO MBIIIJICHUS, 3KOJIOTMUYECKOU KYIbTYpHI,
ONbITA JIEATEIBHOCTA 3KOJIOTMYECKOM HAINpaBICHHOCTH, YMEHHUS PYKOBOACTBOBAaTbCS HMH B
M03HABATEJIbHOM, KOMMYHHMKATUBHOW M COLMAJIbHOW MPAKTUKE, TOTOBHOCTM K YYACTHUIO B
MPAKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH ¥ OOIIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha TUAJIOTE KYJIBTYp, CIOCOOCTBYIOIIET0 OCO3HAHHIO
CBOEro MecCTa B MOJIMKYJIbTYPHOM MHUPE; COBEPIIEHCTBOBAHUE SI3bIKOBOM M YUTATENBCKON KYJIbTYPBI
KaK CpE/ICTBa B3aMMOJICHCTBUS MEKIY JIFOJbMH U TIO3HAHKS MHUpPA; TOHUMaHUE crienu(UKu OMOI0Tuu
KaK HayK{, OCO3HAaHUA €€ pojiu B (JOPMUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3/IaHUU
[[EJIOCTHOTO MIPEICTABICHHS 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MMPUPOJIBI, YEIIOBEKA U OOIIECTBa,
B TO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEelIeHWH NpoOJieM COXPaHEHUS MPHUPOIHOTO
paBHOBECHS; YOSKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JIJIsi COBPEMEHHOW [TUBUIU3AIMU: 00ECTICUeHUs
HOBOT'O YPOBHSI Pa3BUTHUSI METUIIMHBI, CO3/ITAHUE MEPCTIEKTUBHBIX OMOTEXHOJIOT Ui, CHOCOOHBIX peuIaTh
pecypcHbie TpOOJIEeMBl pPa3BUTHS UYEIOBEUECTBA, IOMCKA IYTEH BBIXOJA U3 TJIO0AIBHBIX
9KOJIOTHUECKUX MpobiieM M obOecrieyeHus nepexofa K YCTOWYMBOMY Pa3BUTHIO, PAllMOHATIHLHOMY
UCTIONIb30BAHUIO  TMPUPOAHBIX PECYpCOB ©  (OPMHPOBAHUIO HOBBIX CTAHJAPTOB  KHU3HU;
3aMHTEPECOBAHHOCTH B MOJy4YE€HUU OMOJIOTMYECKUX 3HAHUM B IIEJIAX MOBBIIIEHUS O0IIeH KyIbTYpBHI,
€CTeCTBEHHO-HAYYHOW TI'PAaMOTHOCTH, KaK COCTaBHOM YacTh (YHKIHMOHAJIBHOW TI'PaMOTHOCTH
oOyuaromuxcsi, GopMUPyeMOii pU U3ydeHUH OUOJIOTMH; TOHUMaHUE CYITHOCTH METO/I0B ITO3HAHUS,
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UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIydaeMble 3HAHUSA IS
aHaM3a U OOBSICHEHHS SBIICHUN OKPYKAIOIIET0 MHUPa M MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUE
nenath 000CHOBAaHHBIE 3aKIIIOYEHHUS Ha OCHOBE HAay4YHBIX (PAKTOB W MMEIOIIMXCS JAHHBIX C LIENBIO
MOJTyYEHUsI TOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OMOIOTHUYECKUE
3HAHUA JJI peuleHus MPo0JieM B pealbHbIX KU3HEHHBIX CUTYalUSIX; OCO3HAHUE IIEHHOCTH Hay4HOI
NESTEIIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYID M HUCCIENOBATEIbCKYIO JEATeIbHOCTh
UHAMBUAYAIbHO W B TpYMIe, TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
caMo00pa3oBaHUIO0, K AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHHA 1O OWOJIOTMH B COOTBETCTBHH C
YKU3HEHHBIMH MTOTPEOHOCTAMHU.

METAINPEJMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3yiabTaTbl OCBOEHHUs yueOHoro mnpeamera «buonorus» BKIIOYAIOT:
3HaUMMbIE Ui (OPMHPOBAHUS  MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXKIUCIUIUTMHAPHBIC
(MeXnpeIMeTHbIE) 00leHayYHbIe MOHSATHUS, OTPAXKAIOIINE 1IETOCTHOCTh HAYYHOU KapTHUHBI MUpPA U
cnenuuKy METOAOB IO3HAHUS, HUCIOIB3YEMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHS,
SBJIEHUE, MPOIIECC, CUCTEMA, HAYUYHbIH (QaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
WCCIICIOBaHNE, HAONIOJIEHUE, HW3MEPEHHEe, HKCIEPHUMEHT W JpYyrue); yHHUBEpPCAIbHBIE Yy4eOHbBIE
nercTBUsl (MO3HaBaTEIbHbIC, KOMMYHHUKATUBHBIC, PETYJISTUBHBIE), 0OecrieunBaroIire hOpMHUPOBAHHE
(GYHKIIMOHATBHOW TPAaMOTHOCTH W COIUAIBHON KOMIIETEHIIMH OOyYaloluXcs,; CIIOCOOHOCTH
00y4arolMXCcsl MCIONb30BATh OCBOCHHBIE MEXIUCIHUILUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA U
YHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS B TO3HABATEIBHOM U COLMAIEHON IPAKTUKE.

B pesynprare wu3yueHuss OWOJIOTMHM HAa YPOBHE CpPEIHETO OOIIEro o00pa3oBaHUA Y
oOydaromierocss OyayT chOpMUPOBAaHBI IMO3HABATEIbHBIC YHHUBEpPCAIbHBIE Y4YeOHBIE IEHCTBUS,
KOMMYHHUKAaTHBHbIE YHHBEpCalbHble yueOHbIE NEHCTBUS, PETYJISTUBHbIE YHUBEpCAJbHbIE Y4ueOHbIE
NEHCTBUS, COBMECTHAS JI€ATEIHHOCTb.

MeTtanpeameTHble pe3yabTaThl OCBOCHUSI IPOTPaMMBbI CPETHETO 00111ero 00pa30BaHus JOIAKHBI
OTpaXkaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JIOrHYecKHeE AeiicCTBUS:

CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh W aKTyaJM3UpOBaTh NpobdiieMy, paccMaTpuBaTh €&
BCECTOPOHHE; WCIOJIb30BaTh NMPHU OCBOCHUW 3HAHUIN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIu3a,
CHUHTE3a, CPAaBHEHHMS, KiacCU(UKAIUU, 0000IIECHUs), PACKPHIBATh CMBICI OHMOJIOTHYECKUX TOHSITHHA
(BBIOCNATh MX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C APYTUMU MOHATHIMHE); OMPEICISITH
e JesTeNbHOCTH, 3ajiaBasi MmapaMeTpbl U KPUTEPUU UX JOCTHUKEHHS, COOTHOCHUTH DPE3yJIbTaThl
JESTEIILHOCTH C TIOCTABICHHBIMU IEJISIMH; UCIIOJIb30BaTh OMOJOTUYECKHE MOHATHS ISl OOBSICHEHUS
GakTOoB W SBJICHHM JKUBON MPUPOIBI; CTPOUTH JIOTHUECKHE pacCyXaAeHUs (MHIYKTUBHBIC,
JNENYKTUBHBIE, 110 AHAJIOTWH), BBISBISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS] B pPaccMaTpPUBAEMBIX
ABJICHUSAX, (OPMYIUPOBATH BBIBOABI U 3aKIIOYECHHS; TPUMEHSITh CXEMHO-MOJIETIbHBIE CPEACTBa s
MPEJICTABICHHS CYIICCTBEHHBIX CBSI3€ M OTHOIICHUN B HM3y4aeMBIX OHMOJOTHYECKHX OOBEKTax, a
TaKk)Ke MPOTUBOPEUHUI PAa3HOrO poOJia, BHISBICHHBIX B PA3IWYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX;
paszpabarbiBaTh IJIaH pEIICHUsS NPOOJIIeMbl ¢ YYETOM aHaNU3a HUMEIONINXCS MaTepUaNbHBIX U
HEMaTepUalIbHBIX PECypCOB; BHOCHUTh KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHWBATH COOTBETCTBUE
PE3YNIbTATOB IENSIM, OIEHUBATh PUCKH MOCICICTBUI JEATEIBHOCTH; KOOPIUHUPOBATH U BBIIOJIHATH
paboTy B YCIOBHSIX PEajJbHOTO, BUPTYAJIbHOTO U KOMOMHMPOBAaHHOTO B3aUMOJCHCTBUSI, pa3BUBAThH
KpEaTUBHOE MBIIIJICHHUE MIPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbIe HCCIeA0BaTEIbCKHE TeHCTBUSI:

BIIQJICTh HABBIKAMHU y4eOHO-MCCIICIOBATEILCKON M TIPOCKTHOM JESTEIbHOCTH, HaBBIKAMU
paspelieHus MpoOsieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHCKY METO/0B
pelIeHus TPAaKTHYECKUX 3a/lad, TNPUMEHEHUIO Ppa3UYHBIX METOJOB TO3HAHMS; HCIOIb30BaTh
pa3IUYHbIE BHJABI JIEATENBHOCTH IO TOJYYEHHI0 HOBOIO 3HAHUS, €ro HWHTEpIpeTaluH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B yUEOHBIX CUTYallUsAX, B TOM YHCJE MPH CO3TAHUM yYEOHBIX U
COLIMAJILHBIX MPOEKTOB; (POPMHUPOBATH HAYYHBINA TUI MBIIIJICHUS, BIa/IeTh HAYYHOU TEPMUHOJIOTHEH,
KIFOYEBBIMU TIOHATHSMH U METOJAMH; CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIE 3a/addl B
0o0pa30BaTeNbHON JEATENIbHOCTH W SKU3HEHHBIX CHUTYAlUsX; BBIBISATH NPUYMHHO-CIICACTBEHHbIE
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CBS3M U aKTyaJIM3UpPOBATh 33/a4y, BBIABUTATh TMIIOTE3y €€ pElleHHs, HAXOIUTh apryMEHThI IS
JIOKA3aTebCTBA CBOMX YTBEPXKICHUH, 3aaBaTh MapaMeTphl U KPUTEPHH PEUICHUS; aHATN3UPOBAThH
MOJIyYEHHBIE B XOJ€ pEIICHUs 3aJaydl pe3yjbTaTbl, KPUTHUECKU OIEHHBATh MX OCTOBEPHOCTH,
IPOTHO3UPOBATh M3MEHEHHWE B HOBBIX YCIIOBHSX; J1aBaTh OIICHKY HOBBIM CHUTYallUsiM, OLICHUBATb
MPUOOPETEHHBIA OMBIT; OCYUIECTBIIATH II€JICHANPABICHHBIA MOUCK IMEpPeHOca CPEICTB U CIOCOOOB
JeiicTBUs. B MPOQGECCHOHATBHYIO CpeIy; YMETh IE€PEHOCHUTh 3HAHMA B II03HABATEIbHYIO U
MPAKTUYECKYIO 00JaCTH KU3HEAEATEIILHOCTH; YMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MTPEIMETHBIX
oOracrteli; BBIIBUTaTh HOBBIC WJCU, MpEIJiaraTh OPUTHHAIBHBIC TOIXOABI M PEUICHUS, CTaBUTh
po0OJIeMbl U 3a/1a4H, JOMYCKAIOLIUE allbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nngopmanmeii:

OPHUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HWHMOpMAIuu (TEKCTe y4eOHOTO Mocoous,
HAYYHO-TIOMYJISIPHOM JINTepaType, ONOIOTHUYECKUX CIOBApAX U CIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3zax
NTaHHBIX, B VIHTepHETE), aHaIM3upOBaTh UHPOPMALIMIO PA3IMYHbIX BUAOB U (OpPM IMpeAcTaBlICHUS,
KPUTUYECKH OIICHHWBATh €€ JOCTOBEPHOCTb M HENPOTHUBOPEUMBOCTB; (OPMYIMPOBATH 3aIPOCHI U
MIPUMEHSATH Pa3IUYHBIC METOJIBI MPU TTOWCKE M 0TOOpE OMOIOTHYECKON HH(POPMAIIHH, HEOOXOAMMOM
JUIS  BBIIOJIHEHHWSI y4eOHBIX 3a7ay; MPHOOpETaTh OMBIT HCIOJb30BaHUS MH(OPMAIIOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTMH, COBEpPLICHCTBOBATH KYJIbTYPY AaKTHBHOTO HCHOJIb30BaHUS
pa3IMYHBIX MOUCKOBBIX CHCTEM; CAMOCTOSITENIHO BBIOMpATh ONTHMAJIbHYIO (HOpPMY MpeAcTaBICHUS
Oouosornueckoil mMH(popMmanuu (cXembl, TpaduKH, AUATPAMMBI, TAOJHIIBI, PUCYHKH H JIPYroe);
UCIIOJIb30BaTh HAay4YHBIN SI3BIK B KAUECTBE CPEIACTBA NpU paboTe ¢ OMOJIOrHuYecKoi MH(OpMaLueii:
OPUMEHSTh XHUMUYeCKue, (U3HUecKue | MaTeMaTU4YecKue 3HaKh U CHMBOJBIL, (OpPMYIHI,
ab0peBuaTypy, HOMEHKJIATYPY, HCIOIB30BATh U TPEOOPA30BHIBATH 3HAKOBO-CUMBOJIIMYECKHE CPEJICTBA
HaTJISIHOCTH; BIAJETh HaBBIKAMM pAClO3HABaHUS M 3alIUThl HMHGOpManuu, WHGOPMAIMOHHON
0€301aCHOCTH JTUYHOCTH.

OBiaeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMMU:

1) o0menue:

OCYILIECTBISATH KOMMYHHKAIIUU BO BceX cepax KU3HH, aKTUBHO Y4acTBOBAThH B JHAJIOTE WU
JMCKYCCHH TIO CYIIECTBY 00CYKIaeMOil TeMbl (YMEHHE 33/1aBaTh BOIIPOCHI, BHICKA3bIBATH CYXKICHUS
OTHOCHUTEIIbHO BBITIOJHEHUS MpeajiaraeMoil 3ajadyu, y4YUThIBaTb HHTEPEChl M COTJIACOBAHHOCTH
NO3ULMK JPYIHX YYaCTHUKOB JHajiora WM JUCKYCCHH); paclo3HaBaTh HeBepOaJbHBIC CpElCTBA
oOlIeHNs, MOHUMATh 3HAUYE€HHE COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHS] KOH(MIMKTHBIX
CUTyalluid, YMETh CMATr4aTh KOH(DIUKTHI MU BECTH IMEPErOBOPHI; BIAACTh Pa3IMYHBIMU CHOCOOAMHU
oOLIeHUs] W B3aUMOJICHCTBUS, MOHUMATh HAMEPEHHUs NAPYTUX JIOAEH, MPOSBIATH YBAKUTEIbHOE
OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOH popme popMyInpoBaTh CBOM BO3PAKECHUS; Pa3BEPHYTO U
JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM A3BIKOBBIX CPEJ/ICTB.

2) cOBMeCTHaA 1eSITeJIbHOCTD:

MOHUMAaTh M HCIOJb30BaTh MPEUMYILECTBA KOMaHIHOW M HMHIWBUIYaJbHOW pabOThI MHpu
peleHn OMOIOTHYECKOH MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD IPUMEHEHUS TPYIIIOBBIX (hopM
B3aMMOJICHCTBUS TPH pelIeHuH Y4eOHOM 3amauM; BbIOMpaTh TEMaTHUKy M METOAbl COBMECTHBIX
JOEUCTBUI ¢ y4€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WieHa KOJUIEKTHBA, MPUHUMATH
L[EJIM COBMECTHOM AESITEIbHOCTH, OPTraHU30BbIBATh U KOOPIMHUPOBATH ACUCTBUSA MO €€ JOCTUKEHHIO:
COCTaBJIATh IJIaH JIGHCTBMIA, paclpeneiiarTh poiad ¢ y4ETOM MHEHHMH YYaCTHUKOB, OOCYXIaTbh
pe3ynbTaThl COBMECTHOM paboThl; OIEHMBATh KAaueCTBO CBOETO BKJIaJa M KaXKIOTO Y4aCTHUKA
KOMaHJbl B OOIIMK pe3yabTaT MO pa3pabOTaHHBIM KPHUTEPHSM; IMpeajaraTb HOBBIE IPOEKTHI,
OLICHUBATh UJIEU C TO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTHUYECKON 3HAYUMOCTH; OCYILIECTBIATh
NO3UTHUBHOE CTPAaTETMYECKOE IIOBEICHUE B pPAa3IMYHBIX CHUTYalMsX, MPOSBIATH TBOPYECTBO H
BOOOpakeHue, ObITh NHUIIUATUBHBIM.

OBiaieHne YHMBEPCAJIbHBIMH PEryJsiITUBHBIMU JIeiiCTBUSIMH:

1) camoopranuszauus:

MCIOJIb30BATh OMOJIOTUYECKHE 3HAHUS JIJIs BBIABJICHUS MTPOOJIEM U UX PEIICHUS B )KU3HEHHBIX
U y4eOHBIX CHUTYyalHsX; BbIOMpaThb Ha OCHOBE OMOJIOTMYECKUX 3HAHWM IEJIEBBIE U CMBICIOBBIE
YCTQHOBKH B CBOUX JICHCTBHSIX M MOCTYIKAX 110 OTHOLICHHIO K )KMBOM MPUPOJIE, CBOEMY 3/10POBBIO U
3JI0POBBIO OKPYKAIOIINX; CAMOCTOATEIHHO OCYIIECTBISATH MO3HABATEIBHYIO €S TEIbHOCTD, BBISBISATh
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poOJIeMBbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3aadll B 00Pa30BaTEIbHOMN NEATEILHOCTH H
KU3HEHHBIX CHTYallUsAX; CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEIHICHUS MNpoOIeMbl ¢ Y4ETOM
UMEIOLINXCA PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEM M MPEANOYTEHUH; IaBaTh OLIEHKY HOBBIM
CUTYaIlUsIM; PACIIUPATh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JHMYHBIX MPEANOYTCHUM; IeNaTh
OCO3HAHHBII BBIOOP, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a pEIIECHHUE; OLEHUBATh
nproOPEeTEHHBIN OMBIT; COCOOCTBOBATH (DOPMUPOBAHHMIO M TPOSBICHUIO LIMPOKOW SPYIUIUH B
pa3HBIX 00JACTSAX 3HAHUMN, TOCTOSTHHO MOBHIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OLICHHWBATH
COOTBETCTBHUE PE3Y/IbTATOB IIENISIM; BIAJCTh HABBIKAMU MMO3HABATEIBHON pedliekcun KaKk OCO3HAHUS
COBepIIaeMbIX JIEUCTBUN U MBICIUTENbHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUMN, CIIOIB30BATh
npuéMbl pediekcun Ui ONEHKU CUTYallud, BEIOOpa BEPHOTO PEIICHUS;, YMETh OLIEHUBATh PUCKU U
CBOEBPEMEHHO MPUHUMATD PEHICHUS TI0 UX CHUKEHHIO; IPUHUMATh MOTHBBI U apT'yMEHTBI IPYTUX NIPU
aHaJIu3e Pe3yJbTaToOB JCATEIbHOCTH;

3) npuHsiTHE Ce0HA U APYIUX:

MPUHUMATH Cce0s, MOHWMAas CBOM HENOCTATKU W JOCTOMHCTBA; MPUHUMATh MOTHUBBI U
apryMEHTHI JPYTUX [IPU aHAINU3€E PE3YIbTATOB A€ATEIbHOCTH; PU3HABATH CBOE MPABO U MPABO APYTUX
Ha OIMOKM; pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HUIIUHU JIPYTOT0 YEIOBEKa.

MNPEIMETHBIE PE3YJBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHHUS CoOJepkaHus ydeOHoro mnpeamera «buomorus» Ha
yriyOJI€HHOM YPOBHE OPHUEHTHPOBAaHBI Ha obOecrnedeHne Mpo(UIBHOTO O0y4YeHHUsS OO0ydYaroImuXcs
O6uonornu. OHM BKIIIOYAIOT: crienupuueckue s ONOJOTUM Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
NEHCTBUII 1O OCBOCHMIO, MHTEPIpPETAalUd M NpeoOpa3oBaHUIO 3HAHUM, BUIBI ACSITEIBHOCTU IO
MOJIyYEHUIO HOBBIX 3HAHUH W WX MPUMEHEHHIO B Pa3IMYHBIX yUEOHBIX, a TAKXKE B peaTbHBIX
YKU3HEHHBIX cUTyarusx. [IpenMeTHbie pe3yabTaThl MpeICTaBIeHbI IO FOaM U3y4eHUsI.

[IpenmerHbie pe3yibTaThl OCBOEHUS yueOHOro mpeamera «buonorus» B 10 knacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUHM O MeCTe M pPOJM OMOJOTHMHM B CHUCTEME €CTECTBCHHBIX HAyK, B
(GbOpMUPOBAHNUN €CTECTBEHHO-HAYYHOH KapTUHBI MHpA, B MO3HAHUM 3aKOHOB MPHUPOJABI U PELICHUU
npobjeM panroHaIBLHOTO MPUPOAONOIL30BAHUSA, O BKJIA/IE POCCUHCKUX U 3apyOEKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH,

BJIaJICHHE CUCTEMOl OMOJIOTMYECKHUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOLIHE
OHoJOru4YecKre TEPMUHBI U TOHSATHS (PKU3Hb, KIIETKA, OpPraHu3M, MeTa0oJM3M, TOMEOCTa3s,
CaMOpETyJISIIUsA, CaMOBOCIIPOU3BEIECHUE, HACIIEACTBEHHOCTh, M3MEHUYUBOCTb, POCT U pPa3BUTHE),
ouonornueckue Teopuu (knerounas teopus T. [lIBanna, M. lneiinena, P. Bupxosa, xpomocoMHas
Teopust HacneacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax MHOrooOpasust u
MIPOUCXOXKACHUS KYIbTYPHBIX PAacTEHHI), 3aKOHBI (€IMHOOOpa3Usi MOTOMKOB IEPBOTrO MOKOJIEHUS,
paciienieHusl, YUCTOTHI TaMeT, He3aBUCUMOTro HacienoBanus ['. MeHaenst, roMOJIOTHYECKUX PSAIOB B
HacjeacTBeHHOM n3MenunBocty H. Y. BaBuiioBa), mpuHIMIEI (KOMIZIEMEHTAPHOCTH ),

BJIJICHHE OCHOBHBIMH METOJIaMU HAyYHOTO TO3HAHMS, HCIOIB3YEMBIX B OHOJOTHYECKHX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHWE, U3MEpPEHUE, HAOIIOACHUE, SKCIIEPUMEHT);

YMEHHUE BBIACTATH CYLIECTBEHHBIC NPU3HAKU: BHPYCOB, KJIETOK MPOKAPUOT M HYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uHcie OakTepHii, rpuboOB, pacTeHuw,
JKUBOTHBIX W YEJIOBEKa, CTPOSHUS OPraHOB M CUCTEM OpPraHOB PACTCHUM, JKUBOTHBIX, UYEIIOBEKA,
IIPOLIECCOB KU3HENEATENbHOCTH, MPOTEKAIOIINX B OpraHU3Max PacTeHWi, )KUBOTHBIX U YeJIOBEKa,
OMOJIOTHYECKHUX TPOIECCOB: OOMEHa BellecTB (MeTaboyn3M), MpeBpalleHusi SHEpruu, OpoKeHus,
aBTOTPO(PHOTO W TeTepoTpOHOrO THUIOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MEio03a,
raMeToreHes3a, 3MOpHOTeHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS, WHIUBHIYaTIbHOTO
pa3BUTHS OpraHnu3Ma (OHTOreHe3a), B3auMOJICHCTBUS T€HOB, T€TepPO3Hca, HCKYCCTBEHHOT'O 0TOO0pa;

YMEHHE YCTaHABIMBATh B3aWMOCBS3H MEXKIY OpPraHOMJAMHU KIETKH U WX (PYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHeW W uX (QyHKUUSMHU, MEXKIYy OpraHaMH U CUCTEMaMH OPraHOB y
pacTeHHiA, )KUBOTHBIX M YEJIOBEKA U MX (YHKIUSMHU, MEKAY CHCTEMaMU OPTaHOB U MX (YHKIUSIMH,
MEXly 3TanaMu oOMeHa BEIIECTB, 3TallaMu KJIETOYHOTO LMKJIA U JKU3HEHHBIX [UKIOB OPraHU3MOB,
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ATaraMyd SMOPHOHAIILHOTO Pa3BUTHUS, TEHOTUIIOM U (EeHOTHIOM, (DEHOTUTIOM M (PaKTOpaMH CpeIbI
00UTaHHUS;

YMEHHE BBISBIATH OTJIIMYUTENIbHbIE NPU3HAKH JKUBBIX CHCTEM, B TOM YHCJIE paCTEHHI,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOLIUE ApTyMEHThI, OMOJIOTUYECKYI0 TEPMHUHOJIOTUIO U
CUMBOIIMKY JIJIsl JOKA3aTeIbCTBA POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;

yYMEHHE peliaTh OMOJIOTMYECKHE 3aJa4H, BBISBIATH MPUUMHHO-CIECICTBEHHBIE CBSI3U MEXIY
UCCJICTyeMbIMU OWOJIOTUYECKUMHU TIPOIleCCAaMU W SBJICHHUSIMH, JENaTh BBIBOABI M IMPOTHO3BI Ha
OCHOBaHUU NOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIOJHATH J1a00paTOpHbIE U MPaKTHUECKUE paboThl, COOMI0IATh MTpaBUiIa IpH padoTe
C y4eOHBIM | JIa0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPATh UX OSKCICPUMEHTAILHBIMH CPEICTBAMHU,
dbopMynupys 1elb UCCeI0BaHus, aHATM3UPOBATh MTOJIyY€HHbIE PE3YNIbTAThl U JIeJIaTh BBIBOIBI;

YMEHHE Yy4acTBOBATh B Y4e€OHO-MCCIIEIOBATENHLCKONH paboTe MO OWOJIOTUU, SKOJOTHH H
MEAMIIMHE, TPOBOAMMOI Ha 0a3e UIKOJBHBIX HAy4YHBIX OOIECTB, M MNYOJIMYHO MPEACTaBIATh
MOJTyYEHHBIC PE3YNbTAThl HA YYCHUYECKUX KOH(EPECHIIHSIX;

YMEHHE OLICHUBATh 3TUYECKUE aCMEKThl COBPEMEHHBIX MCCIIeI0BaHUN B 001acTU OUONIOTUU U
MEIUIUHBI (KIOHHPOBAHUE, UCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIIPABICHHOE W3MEHEHHE reHOMa U
CO3/IaHHME€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBISATh OCO3HAHHBIM BbIOOp Oyaymiell mpodeccuoHanbHOM NEeSTETbHOCTH B
obnactu OMOJIOTHMH, MEAMULIMHBI, OMOTEXHOJOTUHU, BETEPUHAPHUM, CEIbCKOTO XO3AWCTBa, MUILEBOI
MPOMBINIICHHOCTH, YINIYONIATh TMO3HABATEIbHBIM HHTEPEC, HANpPaBICHHBIA HAa OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIICH MpodecCud M MPOAOHKCHHE OHOJIOTHYECKOTO 00pa3oBaHUsS B OpraHU3AIMIX
cpeaHero npogeCCHOHAIBLHOTO U BBICILIET0 00pa30BaHMUA.

[IpeameTHBIE pe3yabTaThl OCBOCHHS yueOHOTO mpeamera «buonorus» B 11 knacce NOTKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KaPTUHBI MUPA, B TIO3HAHUH 3aKOHOB TTPUPO/IBI
U PEIICHUH HKOJIOTUYECKUX MPOOJIeM YeIOBEUeCTBa, a TAKKE B PEIIEHUH BOIPOCOB PallMOHAIBHOTO
IPUPOJIONIONB30BaHNA, MU B (OPMHPOBAHUU ILIEHHOCTHOI'O OTHOIICHHS K TPUpPOJE, OOIIECTBY,
YeJI0BEKY, O BKJIaJI€ POCCUMCKUX U 3apYOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OUOJIOTHH;

YMEHHE BJIAJIETh CHCTEMOH OMOJIOTHYECKMX 3HAHHWM, KOTOpas BKIIOYACT OMpEICIICHUS H
MOHMMAaHNE CYITHOCTH OCHOBOIIOIAraloUIMX OMOJIOTMUYEeCKUX TEPMUHOB U OHITUH (BU, IKOCHCTEMA,
ouoctepa), Ouomorndeckue Teopuu (dBOMIOIMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKas TCOPHS
sBomtonnn), yueHus (A. H. CeBepiioBa — o myTsX ¥ HampasiieHusX 3Bosronuu, B.W. Bepranackoro — o
6uocdepe), 3akoHbl (reHeTnyeckoro paBHoBecus JIx. Xapau u B. BaitnOepra, 3apopblimeBoro
cxonctBa K. M. Bboapa), mpaBmia (Mmuaumyma 1O. JInGuxa, SKOJOTHYECKON MHPAMHIBI SHEPTHH),
runotessl (runore3a «mupa PHK» V. 'unbepra);

yMEHHE BJaJeTh OCHOBHBIMH METOJAAMM HAYYHOTO T[IO3HAHMS, MWCIONb3yEeMbIMH B
OMOJIOTMYECKHX HCCIIEAOBAHUIX JKUBBIX 00BEKTOB M 9KOCUCTEM (ONHCaHNEe, U3MEpPEHHE, HAOII0/ICHHE,
9KCIIEPUMEHT), CIOCO0aMU BBISIBICHUSI U OLICHKU aHTPOTIOI€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHUE BBIICIATH CYIIECTBEHHBIE TPU3HAKH: BUI0B, OMOT€0IIEHO30B, 3KOCUCTEM U Onochepsl,
CTaOUITU3UPYIOLIETO, ABMXKYIIET0 M Pa3pbhIBAIOLIETO €CTECTBEHHOIO OTOOpa, ajuIoNaTpUyYecKoro u
CUMMATPUYECKOTO BUA000pa30BaHUS, BIMSHUS IBIKYIIUX CHJI SBOJIIOIMY HA TeHO(OH/I MTOMYISIUH,
MPUCTIOCOOJIEHHOCTH OPraHu3MOB K cpele OOWTaHHs, uepelOoBaHUS HampaBiIeHUIl 3BOJIOLUH,
KPYrOBOPOTa BEIIECTB M MOTOKA SHEPTUHU B IKOCHCTEMAX;

YMEHHE yCTaHaBIMBATh B3aUMOCBSI3U MEXKAY NMPOIECCaMU 3BOJIONUU, ABMKYIIMMH CHIIaMU
AHTPONIOTeHE3a, KOMIIOHEHTAMH PA3TUYHBIX SKOCUCTEM U MIPHUCIIOCOOICHUSMH K HUM OPTaHH3MOB;

YMEHHE BBIABIATH OTIIMYUTENIbHBIE MPU3HAKU KUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUJIOB K
cpezne ooutanusi, aMOTHYECKUX M OMOTUYECKHX KOMIIOHEHTOB S9KOCUCTEM, B3aMOCBSI3€i OPraHu3MOB
B COO0IIIECTBAX, aHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OMOJOTHYECKYI0 TEPMHMHOJIOTUIO U
CUMBOJIMKY ISl JOKAa3aTEeNbCTBA POACTBA OPIraHU3MOB Pa3HBIX CUCTEMATHUYECKHUX TPYIII, B3aUMOCBS3U
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OpraHM3MOB U Cpelbl OOWTAaHMs, €JUHCTBA YEJIOBEUECKHUX pac, HEOOXOJMMOCTH COXpPaHEHHS
MHOT000pa3usi BUJIOB U SKOCUCTEM KaK yCIJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI U YETOBEYECTBA;

yYMEHHE peliaTh OMOJIOTUYECKHE 3aJa4H, BBISBISATH MPUUMHHO-CICICTBEHHBIE CBSI3U MEXIY
UCCIIEyeMbIMH OHOJOTMYECKMMH TPOLIECCAaMH UM SIBICHUSMHM, JI€laTh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHUU NOJyYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIIOJIHATH J1a00paTOpHbIE U MPaKTHUECKUE paboThl, COOMI0IATh MTpaBUiIa IpHu padoTe
C y4eOHBIM | J1a0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHHME BBIJBUTaTb THUIIOTE3bl, IPOBEPATh MX OKCIEPUMEHTAIBHBIMU  CPEACTBAMH,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATh MTOJIyY€HHbIE PE3YNIbTaThl U JIeJIaTh BBIBOIBL;

YMEHHE Yy4acTBOBATh B Y4e€OHO-MCCIIEIOBATENHCKONH paboTe MO OWOJIOTUU, SKOJOTHH H
MeAMIIMHE, TPOBOAMMOI Ha 0a3e UIKOJBHBIX HAy4YHBIX OOIECTB, W MNYOJIMYHO MPEACTaBIATh
NOJIy4YEeHHBIE PE3Y/IbTAaThl HA YUEHUUYECKUX KOH(PEPEHIHIX;

YMEHHE OLEHUBATh TMIIOTE3bl U TEOPUU O TPOUCXOXKICHUU )KU3HH, YEIOBEKa U YEIIOBEYECKUX
pac, o IpUYMHAX, TOCIEICTBUAX U CIIOCO0aX MPEIOTBPAIICHUS II100aIbHBIX H3MEHEHH B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBIOOP Oymylelt mpodecCHOHAIBHONW NEATeTLHOCTH B
o0iacT OMOJIOTHH, SKOJIOTHH, MPHUPOIOIOIB30BaHUS, MEIULIUHBI, OMOTEXHOJIOTUH, TCUXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO3SIICTBa, MUIIEBOM MPOMBIIIJICHHOCTH, YIIIYOJATh IMO3HABATEIbHbIN
UHTEpeC, HAIPaBICHHBII Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Mpodeccuu U MPOJODKEHHUE
OMOJIOTMYECKOT0 O00pa30oBaHUs B OpraHU3ANMIX CPEAHET0 MNPOo(EeCCHOHATBLHOTO | BBICHIETO
o0Opa3oBaHusl.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Copep:xaHue MPOrpaMMBbl, BBIICIEHHOE KYPCUB8OM, HE BXOJUT B MPOBEPKY rOCYIapCTBEHHOMN
utorosou arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OuoNOTHS — KOMIUIEKCHas Hayka. KpaTkas ucTopust pa3BUTHA OWOJIOTHH.
buonoruueckue Hayku 1 u3ydaemblie UMU 1poOsaembl. DyHIaMeHTalbHbIE, TPUKIAAHBIE U TIOUCKOBBIE
Hay4HbIE UCCIICIOBAHUS B OMOJIOTHH.

3HavyeHne OMOJOTUH B (DOPMHPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI MHPA.
[Ipodeccuu, cBsizanHbIle ¢ OUONOTHEH. 3HaYeHIE OMOJIOTHU B MPAKTUYECKON JeITEIHOCTH YEeIIOBEKA!
MEAMIIMHE, CEIbCKOM XO03sIIICTBE, MPOMBIIIJICHHOCTH, OXpaHe MPUPO/IBL.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, Teodpacrt, K. Jlunneii, XK. b. Jlamapk, Y. Jlapsun, V. I'apseii, I
Mengens, B. U. Bepranckuii, U. I1. Tlasnos, U. 1. Meunukos, H. . Basuios, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Ta6nuuet u cxemsl: «CBsI3b OMOIOTHUH € APYTUMH HaAyKaMu», «CrucrteMa OnoJIOTHYeCKUX HAYK.

Tema 2. ’KuBble cucTeMbl M X H3yYeHHE

JKuBble cuctembl Kak mpeamer uzydeHus ouonornu. CBOMCTBA KHUBBIX CHUCTEM: €IHHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh U LIEJIOCTHOCTb, CIOKHOCTb M YHMOPSAJOUYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPraHU3allus, CaMOBOCIPOU3BENEHUE, PA3APAKUMOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHu3alMu >KUBBIX CHCTEM: MOJICKYJSIPHBIM, KJICTOYHBIM, TKaHEBBIN,
OpTraHW3MEHHBIN, TMOMYJISIITUOHHO-BHIOBOM, AKOCUCTEMHBIN (OMOreoneHOTUYECK ), OnOChEpHBI.
[Iponeccrl, npoucxoasmue B *KUBBIX cucreMax. OCHOBHbBIE TpU3HAKU XKUBoOro. JKu3Hp kak (opma
cyliecTBoBaHus Matepuu. Hayku, n3yuaromue >KxuBble CHCTEMbI Ha Pa3HBbIX YPOBHIX OpraHU3aliu.

W3yuenmne >XuMBbIX cucTeM. Mertonasl Ouonormueckoil Hayku. Habmiomenue, um3mepenue,
SKCIIEPUMEHT, CHUCTeMaTh3alus, MeTaaHainu3. [loHaTre o 3aBUCMMON M HE3aBUCUMOW MEPEMEHHOM.
IInanupoBanue skcnepumenra. IlocranoBka u mposepka runore3. Hynesas rumnoresa. Ilonsarue
BBIOOPDKM M €€ J0CTOBEpHOCTh. Pa3z0poc B Omosiormueckux naHHbIX. OIEHKa JTOCTOBEPHOCTH
IIOJIyUEHHBIX  pe3ynbTaToB. [IpuuMHBI MCKaKeHUs pe3yjibTaToB JKcnepuMeHTa. [lonsaTue
CTaTHUCTUYECKOTO TECTA.

JdemMoHcTpanuu
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Tabmuibl 1 cxembl: «OCHOBHBIE TIPU3HAKH KU3HNY, «bromornueckue cucrembl», «CBOWCTBa
YKUBOU MaTepun», «Y poBHHU OpraHU3alMH )KUBOW IPUPObD», «CTpOEHHE )KMBOTHOM KIIETKN», « TKaHn
KUBOTHBIX», «CHCTEMbl OpraHOB UYEJIOBEYECKOro opraHusma», «buoreorenos», «buocdepay,
«MeToabl U3ydEHHUs JKUBOU IIPUPOIBD».

O6opynoBanue: JabopaTOpHOE OOOPYAOBAaHHE ISl TIPOBEACHHS HAOIIOACHUN, MU3MEPCHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcnoib30BaHUE PA3TUYHBIX METOJAOB MNPU HM3YYEHUH >KUBBIX
CUCTEM.

Tema 3. buosorust KieTku

Krerka — cTpykTypHO-QYHKIIMOHAIbHAS €IUHHIA >KABOTO. VCTOpHS OTKPBITHUS KIIETKH.
Pa6otsr P. I'yka, A. Jleenryka. Knerounas reopus (T. lIBann, M. llneiinen, P. Bupxos). OcHOBHBIE
IIOJIOXKEHUSI COBPEMEHHOM KIIETOYHON TEOPUHU.

Meroasl MONEKYJISIPHOW W  KJIETOYHOM OWOJOTHMH: MHKPOCKOMHs, Xpomartorpadusi,
anekTpodope3,  METOA  MEYEHbIX  aToMoB,  JIuddepeHIuanbHoe  HEHTPU(YTHpOBaHUE,
KYJIIbTUBUPOBaHUE KIETOK. /M3yuenue ukcuposanHvlx Kiemok. DIEKTPOHHAS MHUKPOCKOIIHS.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcusnennoe) uyyeHue Kiemox.

JdemoHcTpaumuu

IToprpersl: P. I'yk, A. JleBenryk, T. lIsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuupr u cxembl: «CBETOBOW MHKPOCKOI», «JIEKTPOHHBIH MHUKpPOCKOI», «Mcropus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIIpernapaThl PacTUTENbHBIX, >XUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydueHue MeETOMOB KJIETOYHON Owojoruu (xpomarorpadusi,
anexTpodopes, nudpdepenimansHoe HeHTpudyruposanue, [ILP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKU

XHUMHYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOIJIEMEHTHL. Bosia 1 e€ poib Kak
pacTBOpUTEIIS, peareHTa, y4acThue B CTPYKTYPHUPOBAaHUM KJIETKH, TEIJIOpEeryisauuu. MuHepaabHbIe
BEIIIECTBA KJIETKH, UX OMoJoruuecKkas poib. Poib KaTHOHOB 1 aHMOHOB B KJIETKE.

Opranuueckue BelecTBa KJIeTKU. buonornueckue mnonumepbl. benku. AMHHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoil Mojekyibl. IlepBuunas cTpykTypa Oenka, MenTHIHAs CBS3b.
Bropuunas, Tpetudnasi, yeTBepTUUHas CTpYKTYphl. [lenatypanus. CpoiictBa 6enkoB. Knaccudukanus
0enkoB. buonornueckue GyHKIUU 6€TKOB. [Ipuonsi.

VYrineBonbl. MoHOCaXapubl, AMCaXapuIabl, OJUTOCaXapuabl U mojucaxapuabl. OOmmil miaxH
CTpOEHUs M (PU3MKO-XUMHUUECKHE CBOMCTBA yIiieBOA0OB. bronornueckue GyHKIMH yrIeBOI0B.

Jluru et ['uapodunsHo-rUApOdOOHEIE cBOlicTBa. Kitaccudukanms munuaoB. Tpuriniepusl,
docomunuabl, BOCKH, cTepounabl. buonormdeckue GyHKIUKM JmnuaoB. OOmmMe CBOICTBa
OMOJIOTMYECKUX MEMOpaH — TeKy4eCThb, CIOCOOHOCTh K CaMO3aMBbIKaHUIO, TTOJTYITPOHHUIIAEMOCTbD.

Hyxneunosbie kucnorsl. JJHK u PHK. Crpoenue HykinenmHOBBIX KuCIOT. HykineoTupisl.
[Tpuanun kommuiemeHTapHoctu. IlpaBuno Yapradda. Crpykrypa JAHK — nBoliHas coupaiib.
Mecronaxoxaenue u 6nonornyeckue pynkmnu JHK. Buast PHK. ®@ynkuuu PHK B kietke.

Crpoenne moisekynsl AT®. Makpospruueckue cBsizsu B Mosekyiae AT®. buonornueckue
¢ynkuun  AT®. BoccraHoBieHHBIE TNEPEHOCUMKH, HMX (GYHKIMM B  KIeTKe. /[pyeue
nykaeosuompugocpamor (HT®P). CexsenupoBanue JJTHK. Memoowvr eenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CtpykTypHasi Ouosorus: OMOXUMHUYECKHE U OHOPU3MYECKHUE HCCIICIOBAHMS COCTaBa |
IPOCTPAHCTBEHHOU CTPYKTYpbI OnoMoiiekyi. Modenuposanue cmpykmypsl u yuKyuil OUOMONEKY U
ux komniekcos. Komnviomepnolii ouzauin u opeanudeckuti cunmes OUOMONEKYI U UX HENPUpPOOHbIX
amHano2os.

JdemoHcTpauuu

IToprpersr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammsbl:  «PacnpeneneHne  XMMUYECKHX  DJIEMEHTOB B HEXHUBOM  IPUPOACY,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIEN.
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Tabmumsr u cxembl: «llepuonnueckass Tabnuia XUMHUYECKUX O3JIeMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «BemiecTBa B cocTaBe opranu3mMoBy, «CTpoeHHE MOJEKYIbI 0enkay, «CTPYKTYpHhI
0enKkoBOM MOJeKynbl», «CTpoeHHe MOJIEKYT YIJIeBOAOB», «CTpoeHHEe MOJIEKYJ JIUIUIOBY,
«HyxnenHoBsle KUCI0TEDY, «CTpoeHHE MOJIEKYIIbl ATO».

O6opynoBaHue: XUMHYECKast TOCy/1a 1 000pyI0BaHNE.

JlaGopaTopHas pa6ora «O0HapyxeHHEe OEITKOB C TTIOMOIIIBIO KAYECTBEHHBIX PEAKITUII.

JlaGoparopuas padora «lccnenoBaHne HYKJIEMHOBBIX KHCIOT, BBIJICICHHBIX M3 KIJIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue 1 QyHKUMM KJIETKH

Tumel KJIETOK: SyKapuoTHYecKas W Tpokapuotrudeckas. CTpyKTypHO-()YHKIIMOHATBHBIE
00pa3oBaHMs KJIETKH.

Crpoenue npokapuoTuyeckoil kietku. Kierounast crenka Oakrepuit u apxeil. OcoGeHHOCTH
CTpOeHUsI TeTepoTpodHON M aBTOTPOGHON MPOKAPUOTHIECKUX KIETOK. MECTO M PoJib MIPOKAPHOT B
OMOIIeHO3aX.

Crpoenne u (QPyHKIIMOHHMPOBAHHE DYKAPHOTHYECKOW KieTKu. [lmasmatmdeckas meMmOpaHa
(mnazmanemma). CTpykTypa  IUIa3MaTHUeCcKO  MemOpaHbl.  TpaHCHOpPT  BEIIECTB  uepes
MIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHbIN (muddysus, oOnery€nnas auddy3us), aKTUBHBIA
(mepBUYHBINA ¥ BTOPUYHBINA aKTUBHBIN TpaHcnopT). [lonynponuiiaemocts MemOpansl. PaboTa HaTpuii-
KaJIMEBOT'0 HAcoca. DHJIOIUTO3: MUHOIMTO3, (haromuTo3. Dx3o1uuTo3. Kinertounas crenka. CTpykTypa
U QYHKIIUHU KJIETOYHON CTEHKU pacTeHUH, rprOOB.

Hurtommazma. Iluto3ons. [lutockener. JIBukeHWe 1UTOIIa3Mbl. OpraHoubl KIETKH.
OpHoMeMOpaHHBIE OpraHoubl KiIeTku: »Hporuasmarudeckas cetb (OIIC), ammapat [Nombmxw,
JN30COMBI, UX CTpoeHHe U PpyHKIKU. B3auMocBs3b 0JHOMEMOpaHHBIX OpraHoOU 0B KiIeTKu. CTpoeHue
IpaHyJSIpHOTO peTUuKynyma. Mexanusm nanpaenenus 6enxos 6 IIIC. CuHTE3 pacCTBOPUMBIX OEJIKOB.
CunHTe3 KIETOYHBIX MeMOpaH. [maakuii (arpaHyispHBIA) DHAOIUIA3MATHYECKUN PETUKYITYM.
CekperopHass ¢yHkuus anmapara [ompmku. Moougukayus Oeikoé 6 annapame 1 0ab0HiCU.
Copmuposxa 6enkog 6 annapame I onv0ocu. TpancnopT BellecTB B KiieTke. Bakyoian pacTuTenbHbIX
kietok. Kierounsiit cok. Typrop.

[TonmyaBTOHOMHBIE =~ OpraHOMJBI ~ KJIETKH: MHUTOXOHJPUH, TUIACTUABL.  [Ipoucxooxcoenue
mumoxonopuii u nracmuo. Cumbuoeenes (K.C. Mepexcrxosckuii, JI. Mapeynuc). Ctpoenue u QyHKIIUU
MUTOXOHJIpUM U TiacTuf. IlepBuuHbIe, BTOPUYHBIE U CIOXKHBIE TUIACTUABI (DOTOCHHTE3UPYIOIIUX
AYKApUOT. XIIOPOILIACTBI, XPOMOIUIACTHI, JICUKOIIACTHI BBICIIIMX PACTECHUN.

HememOpanubie opranousl kiaeTku CTpoeHHe W (YHKIMH HEMEMOpaHHBIX OPraHOHI0B
KiIeTku.  PuGocombl.  [lpomeswcymounvie  puramenmuvl.  MukpodunameHTsl.  AxkmuHogvle
Muxkpogunramenmol. MBbIIIEUHbIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEMbIUEYHBIX — KIeMOK.
Muxkpotpy6ouku. Knerounsiii ienTp. CTpoeHue 1 ABUKEHHE KI'YTUKOB M peCHUYEK. MUKPOTPyOOUKH
nutorasMel. Llentpuons. benku, accoyuuposanuvie ¢ MUKpoQpuiamenmamu u MuKpompyoouKamu.
Momopnvie 6enxu.

SAnpo. ObGonouka sapa, XpOMAaTHH, KapHOIUIa3Ma, SAPBINIKH, WX CTPOCHHE U (PYHKIIMH.
Snepublii 6enkoBelid MaTpukc. [IpocTpaHcTBEHHOE pacIoNoKeHUEe XPOMOCOM B HHTEP(a3HOM sizIpe.
Oyxpomamun u cemepoxpomamun. benku XpoMaTtuHa — TUCTOHBI. JJuHamuka s0epHou 000104KU 8
mumo3se. HoepHulii mpancnopm.

Krnerounsie BkimoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK SyKapUOT (PacTUTEIbHOM,
KUBOTHOMU, TPUOHON).

JdemoHcTpaumuu

IToprpersr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmumpt u cxembl: «CTPOCHHE dYKAPUOTHUECKOW KIETKN», «CTPOCHHE )KUBOTHOW KIIETKH,
«CTpoeHre  pacTUTeNbHOM  KieTku», «CTpoeHHEe MHUTOXOHApUM», «Sapo», «CTtpoeHue
MIPOKAPHUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIPETapaThl PaCTUTEIbHBIX, JKUBOTHBIX KJIETOK,
MUKpoOIpenaparbl 0aKTepHalbHbIX KJIETOK.

JlabopaTopHasi padora «l3yueHne cTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «3yueHue CBONCTB KIETOYHOU MEMOpaHBI.
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JlaGoparopuas pabora «lccinegoBanue miazMoiv3a W JEIMJIA3MOJIM3a B PACTUTENIbHBIX
KIIETKAX.

IIpakTnyeckas padora «/I3ydyeHue ABMKEHUS HUTOIIIA3MbI B PACTUTENIbHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NpeBpallleHHe JHEPTHH B KJIeTKe

AccuMmISIMSL M AUCCUMUJISIIUSL — JIBE CTOPOHBI MeTaboiu3Ma. Tumbsl oOMeHa BELIEeCTB:
aBTOTPOGHBIA U TeTepOoTPO(dHBINA. YdYacTHe KHCIOpOAa B OOMEHHBIX Ipoleccax. DHEepreTuieckoe
obecrieuenne kieTku: npeBpamieHue AT®D B oOmeHHBIX Tporieccax. DepMEHTATUBHBIA XapaKTep
peakiuii kiaerouHoro meradbonusma. DepMeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnuuust (GepMEHTOB OT HEOPraHMYECKHX KaTaau3aTopoB. benku-akTuBaTtopbl U
OeTKU-UHTHOUTOPHI. 3aBUCUMOCTD CKOPOCTH (DePMEHTATUBHBIX PEAKIMIA OT PA3IUUHbIX (aKTOPOB.

[lepBUYHBIII CUHTE3 OpPraHMYECKUX BEHIECTB B KieTKe. DOTOCHUHTE3. AHOKCUSEHHbIU U
oKcuzeHnbvlll pomocunmes y 6axmepuil. Ceemocobuparowue nueMeHmsl U nuUeMeHml peaKyuoHHO20
yenmpa. Ponb XopomiacToB B npouecce porocuHTe3a. CBeToBast U TeMHOBas pa3bl. DomoosixaHue,
Cs., Cs-u CAM-munwt pomocunme3sa. IlponyKTUBHOCTH (pOTOCHHTE3A. BiusiHuE pa3muuHbIX (aKTOPOB
Ha CKOpOCTh poTocHHTEe3a. 3HAaUeHHE (POTOCUHTE3A.

XemocuHTe3. PazHooOpasue opraHM3MOB-XEMOCHHTETUKOB: HUTPUUIHMpPYIOLIHEe OaKTepuHu,
Kene300aKTepuu, cepoOdaKkTepuu, BOAOPOIHBIE OaKTEPHH. 3HAUYCHNE XEMOCHHTE3a.

Ana’poOHble opraHu3Mbl. Bunel Opoxenus. IlpoaykTsl OposkeHUS M MX HCHOJIb30BAHUE
YeJIOBEKOM. AHA3POOHBIE MUKPOOPTAaHU3MBI KaK 00BEKTH OMOTEXHOJIOTHH B BO30YIUTEIN O0IE3HEH.

AdpoOHBIE OpraHu3Mbl. JTanbl HYHEpreTuyeckoro oodmeHa. IloaroToBUTENBHBIA S3Tam.
['mukonu3 — 6eCKUCIOPOAHOE PACUICTIIEHUE TIIOKO3bI.

buonornueckoe oOkHcCieHUE, WIH KIETOYHOE JbIXxaHue. Poib MHUTOXOHApPUM B Ipoleccax
6uonoruueckoro okucinenud. Llukmmueckue peakiuu. OkucnuTtenbHoe pochopunupoBanue. IHepaus
Membpannoco epaouenma npomonos. Cummes ATD: paboma npomounnou AT@-cunmasol.
[IpeumymecTBa a’poOHOTO IMyTH OOMEHa BEIIECTB Tiepen aHadpoOHBIM. (HPEKTUBHOCTH
HHEPreTHYECKOro oOMeHa.

JdemoHcTpaumuu

IToprpersr: [Lx. Ilpuctiu, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DoTOCHHTE3», «DHEpreTHUecknii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTay, «XEeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyJOBaHUE JAJISI HMPUTOTOBICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEapaToB.

JlaGopaTtopHas pabGora «/I3yyeHHne KaTaJUTUYECKOH aKTUBHOCTH (PEpMEHTOB (Ha MpuMepe
aMUJIa3bl WK KaTaiasbl)y.

JlaGopaTopHas padora «3ydyenue GpepMeHTaTHUBHOTO PACIHICIUICHUS IEPOKCHIa BOJOPO/IA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlabopaTopHasi padoTa «CpaBHeHHE TPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKECHUSI M IBIXAHHS.

Tema 7. HaciencreenHas uHgopManus U peajau3anus eé B KiIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B PEAKIHUSAX MaTPUYHOIO
cuHTe3a. Peanmuzamus HaciaencTBeHHOM wuHGpopMmanuu. ['eHeTHMYecKHil KoJ, €ero CBOWCTBa.
Tpanckpunuust — Marpuusblidi cuHTe3 PHK. IIpuHUMObBl TpaHCKpUNUIMM: KOMILUIEMEHTAPHOCTb,
aHTUNApPaIEIbHOCTh, acUMMETpU4yHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ sransl. Yuactue TpaHcnoptHbix PHK B OuocunTese Oenka. YcnoBus
ouocunTe3a Oenka. KogupoBanne aMuHOKHUCITOT. Postb ppubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmaenenus o cmpoenuu 2enog. OpraHusanus reHoMa y IpPOKapuoT U
JYKapHuoT. Perymnsius akTHBHOCTH TeHOB y TpokapuoT. ['unore3a onepona (P. XKakoO, XK. Mano).
MonexynapHvle mMexanuzmvl dIKCnpeccuu 2enos y sykapuom. Ponb xpomamuna 6 pecynayuu pabomoi
2enos. Perymnsaius 0OMEHHBIX TTPOIIECCOB B KieTKe. KiteTounplii romeocTas.
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Bupycbl — HeksieTouHble (OpMBI KU3HU M OONMUratHele mapasuTbl. CTpoeHHE HPOCTHIX U
CJIOKHBIX BHPYCOB, PETpOBHUPYCOB, OakTepuodaros. Kuznennwvii yuxn JJHK-codeparcawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHsle 3a060eBanus yenoBeka, ;kuBoTHbIX, pactenuid. CITNJ, COVID-19, counanbHbie 1
MEAUIMHCKHE MPOOIEMBI.

Buoungpopmamuxa: unmeepayusa u ananuz oonvuux maccugos («bigdatay) cmpyxmyprvix
buonoeuueckux oaumvix. Hanomexnonocuu 6 ouonocuu u meduyune. Ilpoepammupyemvie @yHkyuu
benkos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoHcTpaumuu

[Moptpetsr: H. K. Konsuos, J. U. iBanoBCKui.

Tabnuup! u cxemsl: «buocunTes Oenkay, «I eHeTndeckuii Koy, «Bupycei», «bakrepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/Ku3HeHHbIN UK KJIETKH

Knerounslii ki, ero nepuoasl u perymauus. Marepdasza u muro3. OcoOEHHOCTH MPOIECCOB,
nporekatomux B uHTepdaze. IlogroroBka kieTkm K  jAeneHuio. [IpecuHTeTHYECKUA
(MTOCTMUTOTUYECKUI), CHHTETUYECKMA UM TIOCTCHUHTETHYECKUH (IPEMUTOTHYECKUIN) MEPUO/IBI
uHTEep(a3bl.

Matpuunelii  cunres JHK - pemmkamusa.  Ilpunnuner  permmkanmm — JTHK:
KOMILIEMEHTAPHOCTbh, MOJYKOHCEPBATUBHBIN CUHTE3, aHTUNAPALIEIbHOCTh. MEXaHU3M peIIMKaALNN
JHK. Xpomocomsl. CTpoerne xpomocoM. Ternomepsl U Tenomepaza. XpoMOCOMHBIN HA0Op KIETKH —
KapuOTHUT. [[UTIITONIHBIN U TaIUIOUIHBIA HAOOpHEI XpoMocoM. ['oMonorudabie XpoMocoMbl. [1ooBbIC
XPOMOCOMBI.

Jenenne knetkn — MuTo3. CTaguym MUTO3a M MPOUCXOASIINE B HUX MTPOLIECCHl. TUITBI MUTO3A.
Kapunoxunes n nurokunes. buonoruueckoe 3Had4eHrE MUTO3A.

Perynsmus MutoTHYeckoro nukiia kiaeTku. [Iporpammupyemast KieTouHas rudesb — arnornTos.

Knerounoe sipo, XpoMocombl, (yHKLIMOHAJIbHAA T€HOMHKA. Mexanusmsl nponugepayuu,
ougppepenyuposxu, cmapenus u euderu xiemox. «l{ugposas xnemka» — ououngopmamuyecxue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpaumuu

Tabmumer 1 cxembl: <«OKW3HEHHBIH MK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJHK».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHTO3 B KJIETKaX KOpPEIIKa JTyKa.

JlaGoparopHas padora «3yuyeHne XxpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopuasi padora «HabGmoneHne MuTO3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparax ).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonornueckoe paszHooOpasue OpraHU3MOB. OnHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHMSI U >KU3HENEATENbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. baxrtepuu,
apxeH, OJHOKJIETOYHbIE TPHOBI, OJHOKJIETOYHBIC BOJOPOCIH, Apyrue HpoTHCTHL. KonoHuaabHbIE
OpraHU3MBI.

B3anmocBA3bp yacTeld MHOTOKJIETOYHOI'O OpraHu3ma. TKaHW, OpraHbl U CUCTEMBI OpPraHOB.
OpranusM Kak enuHoe 1enoe. ['omeocras.

Txanu pactenuid. TUnbl pacTUTENBHBIX TKaHEW: 0OpazoBaTeIbHasl, TOKPOBHAs, POBOISIIIAS,
OCHOBHas, Mexanu4deckasi. OCOOEHHOCTH CTpoeHUs, QYHKIMA U PACTIONOKECHHS TKaHEH B opraHax
pacTeHuN.

TkaHM )KMBOTHBIX M YeJIOBEKA. THUIBI )KUBOTHBIX TKAHEW: SMUTEIHAIIbHAS, COCAUHUTENbHAS,
MbllIeyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (DYHKIHMA W pPacHoJOXKEeHUs TKaHeH B oOpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE U T€HEpATUBHBIE OpPraHbl pacTeHUil. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U yesnoBeka. OyHKIIMM OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranusmoB. Kapkac pactenuil. CkeneTsl OAHOKJIETOUYHBIX U MHOTOKJIETOUHBIX
J)KUBOTHBIX. HapyxHbIi 1 BHyTpeHHUH ckesneT. CTpOeHHUE W TUIbI COeIMHEHUS] KOCTEH.
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JIBu>keHne opraHu3MoB. J[BHKeHHE OJTHOKJIETOYHBIX OPTaHU3MOB: aMEOOUTHOE, KIYTHKOBOE,
pecHu4HOE. JI[BM>KEHME MHOTOKJIETOYHBIX pPACTEHUW: TPONU3MBI M  HAcTud. JIBH)KEHHE
MHOTOKJIETOYHBIX KUBOTHBIX U YeJOBeKa: MbllleuHas cucrema. Pediexc. CkeaeTHble MBIIIIBI U UX
pabora.

[Inutanne opranusmos. IlormomeHne BOABI, YIVIEKMCIOTO ra3a M MHHEPAIbHBIX BELIECTB
pacrenusamu. [luranue >KUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOUHOE TuiieBapeHue. [luranue
MIO3BOHOYHBIX JKMBOTHBIX. OTAENbl MNUIIEBAPUTENBHOrO TpakTa. [IWieBapuTEnbHBIE KENE3bl.
[IumeBapuTenbHas cucTeMa 4eaoBeKa.

JIpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue x*uBOTHBIX. [{uddy3us razoB yepes
MOBEpXHOCTh KieTku. KokHoe ppixaHue. JlpIxarenbHass TOBEpXHOCTh. JKabepHoe W JErOYHOE
JbpIXxaHue. J[pIxaHue MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA. DBOJIOLMOHHOE YCIOKHEHHE CTPOCHHUS
JErKUX MO3BOHOYHBIX KUBOTHBIX. /[pIXaTenbHas cucrema yenoBeka. MexaHu3M BEHTWIALUU JIETKUX
y NITULl ¥ MJIEKOMUTaloImX. Perymsuus npixanus. J{pixareiabHble 00bEMBI.

TpaHcnopT BewecTB y Opraiu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUN. TPaHCIIOPT BEILECTB
y )kHUBOTHBIX. KpoBeHOCHas cucteMa u e€ opransl. KpoBeHOCHas: cucTeMa O3BOHOYHBIX )KMBOTHBIX U
yenoBeka. Cepjie, KPOBEHOCHBIE COCYIObl W KpoBb. Kpyru kpoBooOpaiieHHs. DBOIIONHOHHBIC
YCIIO)KHEHHUS CTPOEHHS KPOBEHOCHOM CHCTEMbl MO3BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
perymsiuus.

Beinenenne y opranusmoB. Beigenenue y  pacteHuid. BbineneHue 'y KUBOTHBIX.
CoxkpatutenbHblie Bakyonu. Opransl BeiienaeHus. UIbTparus, CeKpenns 1 00paTHOE BCaChIBAHUE KaK
MEXaHHU3MBbl pabOThl OpraHoB BblaeieHHs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOW M BBIIACIUTENBHOMN
cucreMaMu. BpbineneHue y T03BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Crpoenune u
dbyakuuonupoanue Heppona. OOpa3oBaHHE MOYH y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIETOUHBIX OpraHu3MoB. Cropbl OaKTepuil U IUCTHI
MPOCTEUIINX. 3alUTa Y MHOTOKJIETOYHBIX pacTeHuil. Kyrukymna. CpeacTtsa macCUBHOM M XUMHYECKOM
3amuThl. OUTOHLIMIBI.

3ammra y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpPOBBI M X IPOU3BOAHBIE. 3aIIUTa OPraHU3Ma OT
6one3neil. UmmyHHast cuctema yenoBeka. KileTouHbIN U ryMOpaibHbIE IMMYHUTET. BposknEHHBIN 1
NpUOOPETEHHBIN crieMpUIESCKU UMMYHUTET. Teopus KIIOHaIbHO-celeKTHBHOTO uMMyHHTEeTa (I1.
Opmux, ®. M. bepner, C. Tonerasa). BocnaiurenbHsle OTBETbI OpraHM3MOB. Poib BpOoXIEHHOTO
MMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIeBaHUM.

PazapaxkuMocTh U perynsuus y Opranu3MoB. Pa3ipauMoCTh Y OJTHOKJIETOYHBIX OPTAaHU3MOB.
Takcucel. Pa3apaxkuMOCTb U peryssius y pacteHuil. PocToBbIe BeliecTBa U X 3HAYCHUE.

HepBHas cuctema u pedieKTopHas peryisius y >KUBOTHBIX. HepBHast cuctema u € OTHebl.
OBOJIIOIIMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBI y KUBOTHBIX. OT/EbI TOJIOBHOIO MO3Ta
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropras nyra. be3ycinoBHbie U ycIOBHBIE peIEKCHI.

['ymopanbHast perymanuss M 5SHAOKPUHHAs CHCTEMa JKMBOTHBIX M uesjoBeka. JKeresbl
SHJOKPUHHOU CUCTEMBI U UX TOPMOHBL. [IeficTBHE TOPMOHOB. B3auMOCBSA3b HEPBHOU U SHIOKPUHHOU
cucteM. ['unoranamo-runoduzapHas cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. [TaBnos.

Tabmumer u  cxembl: «OIHOKIIETOUHBIE BOJIOPOCINY», «MHOTOKIETOYHBIE BOJOPOCIH,
«bakrepuny», «lIpocreiimmey, «Opraibl IBETKOBBIX pacTeHUI», «CUCTEMBbI OPTaHOB MO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HacekoMbIx», «Tkanu pacteHuit», «KopHEBbIE CHUCTEMBI»,
«Ctpoenne credmnsn», «CTpoeHne JTUCTOBOM IIACTUHKNY, «TKaHU KUBOTHBIX», «CKENET 4eI0BEeKay,
«IIumeBaputenbHas cucremay, «KpoBeHocHas cucrema», «JlpixarenpHas cucreMa», «HepBHas
cucreMay, «Koxay, «MsblmeyHas cucremay, «BeiienurenbHas cuctemay, « QHAOKPUHHAS CUCTEMAY,
«Ctpoenre MbImb», «Mmmynuter», «Kumednononoctueie», «Cxema MUTAHUS PACTEHHII,
«KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHne ruapel», «CTpOCHHE IITaHAPUU»,
«BHyTpeHHee CTpoeHHe JOKACBOr0o YepBs», «HepBHas cuctema peidy», «HepBHas cucTeMa JIATYIIK,
«HepBHast cucrema mnpecMmblkaromuxcsi», «HepBHas cucrtema nrTuny», «HepBHas cucrema
MIIeKOTIHTAOMUX», «HepBHas cucTeMa uenoBekay, «Pedexcy.
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O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpOIIpenapaThl OJHOKJIETOYHBIX OPraHHW3MOB,
MHUKpOIpenaparbl TKaHEW, PaKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HMIJIOKOXXHX, >KHBBIC
9K3EMIUIIPhl KOMHATHBIX pacTeHUil, repOapuy pacTeHUU pa3HBIX OTIENIOB, BJIAXKHBIE IpenapaThl
KUBOTHBIX, CKEJETHl MO3BOHOYHBIX, KOJUICKIIMH OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opy/soBaHue AJi JEMOHCTpAlMK MMOYBEHHOTO M BO3YIIHOIO MUTAaHUS PACTEHUH, pacIIeTICHUS
KpaxMayna U OeNKOB MOA JAEHCTBHEM (EpMEHTOB, 000OpYyIOBAaHUE Ui JIEMOHCTPALMU OIBITOB IO
WU3MEPEHHIO )KM3HEHHON €MKOCTH JIETKMX, MEXaHNU3Ma JIbIXaTeJIbHbIX JBUKEHUW, MOJIEIN TOJIOBHOTO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabGoparopHas padora «/3yueHne TKaHel pacTeHUI».

JlabopaTopHasi padora «/3yueHne TkaHel KUBOTHBIX».

JlaGoparopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTEHHS».

Tema 10. PazMHOkeHHe M pa3BUTHE OPTaHNU3MOB

dopMBbI pa3MHOKEHHUSI OPTraHW3MOB: Oecrojioe (BKJIIOYas BETeTaTUBHOE) W TOJIOBOE. BuIb
0€ecIooro pa3sMHOXKEHUS: TIOYKOBAHUE, CHOPYIISINA, (parMeHTaIHs, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. [lonoBsie kieTku, wim rametsl. Melos. Ctaguu meiiosa. [loBenenue
XxpoMocoM B Meio3e. Kpoccrnnrosep. buonorndeckuii cMbICiI Mel03a U IIOJIOBOTO npolecca. Meiios u
€ro MeCTO B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[TpenzapoapimeBoe pazButue. I'amerorenes y :xuBoTHbBIX. [losoBsie xene3bl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KJIeTOK. CniepmaToreHes u oorene3. CTpoeHHe MOJIO0BBIX KIETOK.

OmnonoTBOpeHne W 3>MOPUOHATBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOJOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOpPHOJIOTHS — HayKa O pa3BUTHH
opranu3MoB. Mopghozenez — o0na u3z enasnvix npobrem smopuonoeuu. Konyenyus mopgoeenos u
mooenu mopgoeenesa. Cranuu >MOpUOTeHe3a KUBOTHBIX (Ha mpuMepe Iarymku). pobnenue. Turbt
npoOneHust. [Jemepmunuposanrnoe u HedepMuHuposannoe opoobaenue. bracmyna, munvlr 6aacmyn.
OcobeHHOCTH JpOOJCHHUS MIICKOMMTAIONIMX. 3apOAbIIIEBbIC JUCTKH (TacTpyssaius). 3akiagka
OpPraHoOB M TKaHEH W3 3apOJBIIIEBBIX JHMCTKOB. B3anMHOE BIHMSHME 4YacTed pa3BHUBAKOLIETOCA
3apojpiiia (SMOpUOHANbHAS MHAYKIMS). 3aKiagka IUlaHa CTPOCHHUS >KUBOTHOTO KaK pe3yibTaT
HEepapXUUECKUX B3aUMOJICHCTBUN TreHOB. BnusHue Ha >MOpHOHAIbHOE pa3BUTHE Pa3IMYHBIX
(baxTOpPOB OKpY’KAIOIIEH Cpebl.

Poct u pazButue xuBoTHBIX. [TocTamMOpuoHanbHbIl Tiepuo. [Ipsmoe u HempsiMoe pa3BUTHE.
PasBurtue c meramopo30M y 0€CIIO3BOHOUHBIX M TO3BOHOYHBIX KUBOTHBIX. bronornyeckoe 3HaueHne
IIPSIMOTO M HEMPSIMOTO Pa3BUTHS, UX PACIIPOCTPAHEHHE B ITpupoe. THumsl pocta )KUBOTHBIX. DAKTOPHI
PETYISIIIAA POCTa KUBOTHBIX M 4enoBeka. CTaguu MOCTIMOPHOHAIBHOTO PA3BUTHS y JKUBOTHBIX U
yenoBeka. [lepuoabl oHTOreHe3a yenoBeka. CTapeHue U cMepTh Kak OMOJIOrHYecKHe MPOLECCHI.

PasmHoxeHue u pa3BuTHe pacTteHuid. ['ameToduT u ciopodgur. Meiio3 B )KU3HEHHOM LIUKJIE
pacrenuii. O6pa3oBaHue criop B mpoliecce meio3a. ['amerorene3 y pacreHuit. OmiogoTBopeHrue u
pa3BUTHE PACTUTENbHBIX OPraHu3MoOB. JIBOHHOE OIUIOAOTBOPEHHE Yy LBETKOBBIX PACTEHM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISIUU OHTOTE€HE3a Y PACTCHHI U )KUBOTHBIX.

JdemoHcTpauuu

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmumsl u cxembl: «BereratuBHOe pa3MHOXeHHE», «TUIbl 0ecrnoiioro pa3MHOKEHHS,
«Pa3MHOXEHHE XJIaMHUJIOMOHAb», «Pa3MHOXKEHHUE 3BIIIEHBD), «Pa3zMHOXeHUEe Tuapb», «Menosy,
«Xpomocombl», «l'amerorenes», «CTpoeHUE SULEKIETKH U criepmaTo3ouaa», «OCHOBHbIE CTaguu
oHTOreHe3a», «IIpsmoe u Henpsimoe pa3BuTHeE», «Pa3BuTre MaliCKOTo )XyKa», «Pa3Butue capaHumny»,
«Pa3ButHe nATymKn», «/IBOMHOE OIJIOJOTBOPEHHE y IIBETKOBBIX pacTeHUil», «CTpoeHHE CeMsH
OJIHOZOJIBHBIX WM JIBYAOJBHBIX PAcTeHUN», «JKU3HEHHBIM LMK MOPCKOW KamycTbl», «OKM3HEHHBIN
LUK MXa», « KU3HEHHBIM LUK MAaNOPOTHUKAY, « KU3HEHHBIN LIMKI COCHBD.

OO6opynoBaHHe: CBETOBOW MHKPOCKOII, MHUKPOIpENaparbl SUIEKICTOK M CIepMaTO30H]I0B,
Mozeinb «L{uKIT pa3BUTHSA JIATYILKH Y.

JlabopaTtopHas pabora «/3ydyeHue CTpPOEHHSI TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.
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IIpakTuyeckass padora «BpIsiBICHUE NPU3HAKOB CXOJACTBA 3apPOJBIIIEH IMO3BOHOYHBIX
YKUBOTHBIX.

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIINX PACTCHUI.

Tema 11. I'eneTuka — HAyKa 0 HACJIECTBEHHOCTH U M3MEHYHBOCTH OPraHNU3MOB

Hcropus ctaHOBIICHUSI U Pa3BUTHS T'€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pu3a, T.
Moprana. Ponp oTeuecTBeHHbIX yu€HBIX B pazButuu renetukd. Padorsr H. K. Kombmosa, H. U.
BasunoBa, A. H. Bbenozepckoro, I'. JI. Kapneuenko, 0. A. ®umunyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHUE IOHATHS U CUMBOJIBL. | 'OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE T€HBI,
aJlbTEPHATUBHBIC MPU3HAKH, JOMHUHAHTHBIM M PELECCUBHBIA NMPU3HAK, TOMO3UIOTa, T€TEPO3UTOTA,
YyHuCTasi JTUHUS, THOPUIbI, reHoTHrl, (eHoTurl. OCHOBHBIE METOJbl T€HETUKU: THOPHUI0IOrHYECKUH,
LUTOJIOTUYECKUI, MOJIEKYJIIPHO-T€HETUYECKHM.

JdemoHcTpauuu

IToprpersr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodees-Pecorckmii.

Tabmuie! U cxeMbl: «MeTObI TeHETUKIY, «CXEMbI CKPEIITBAHUS.

JlabopaTopHas padora «/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCIEIOBAHU».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpuaHoe ckpemuBanue. [1epBoiii 3akoH MeHenss — 3aK0H eIMHO00pa3usi THOPUIOB
nepBoro nokosieHusd. IIpaBmino nomuHupoBaHusd. Bropoil 3akoH Menzaens — 3aKOH pacIleIUICHUs
npu3HakoB. LluTonornueckre 0CHOBbI MOHOTHOPUHOTO CKpenuBaHus. [ umore3a YMCcTOTh raMerT.

AHanuzupyrouee ckpemnBanue. IIpoMexyTouHblil XapakTep HacienoBaHus. PaciuernseHue
IIPU3HAKOB IIPHU HETIOJHOM JIOMUHHUPOBAHUMU.

JlurubpunHoe ckpemuBanue. Tpetnii 3akoH MeHensl — 3aKOH HE3aBUCUMOTO HACJIeIOBAHUS
npu3HakoB. Llutonornueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBaHUS.

CuernneHHoe HacienoBaHue mpu3HakoB. Paboter T. Moprana. CuenieHHOe HacleIoBaHUE
T€HOB, HAPYIIEHHUE CLETUICHUS MEXAYy TeHaMu. XpOMOCOMHas TEOPHUS HACIEACTBEHHOCTH.

I'enernka mnona. XpoMOCOMHBIH MEXaHU3M ONpENENEHUs Moja. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOTamMeTHBIN U TeTeporaMeTHbIN 0. ['eHeTHYecKasi CTpYKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CLIETNIEHHBIX C ITOJIOM.

l'enotun kak 1enoctHast cucrema. I[lneldoTponus — MHOXKECTBEHHOE [IEMCTBUE TIEHA.
MHoxecTBEeHHbIN ayuienu3M. BzauMopaeiicTBue HeamienbHbIX TeHOB. KoMITIeMEHTapHOCTh. DNHCTa3.
[Tomumepus.

I'eHeTdecKull KOHTPOJb PpAa3BUTHUA PACTCHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(bU3HONOrMYecKUX IMPOLIECCOB, MOBEIECHUS M KOTHUTUBHBIX (yHKIUH. ['eHeTHueckue MexaHU3MBI
CUMOMOTCHE3a, MEXaHH3Mbl B3aUMOJCUCTBUS «XO3UH — MApPa3sHT» U «XO35SUH — MHKPOOHOMY.
['eHeTnyeckue acnekThl KOHTPOJIS U U3MEHEHUS HAacIeICTBEHHON NH(OpMAaLIUY B TOKOJICHUSIX KJIETOK
Y OpPraHUu3MOB.

JdemoHcTpauuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuubr u cxemsl: «llepBoiii u BTOpO#l 3akoHbl Menpaens», «Tperuir 3akoH MeHaens»,
«Ananuzupymoliee ckpeuuBanuey, «HemnomHoe nomuHUpoBaHue», «CIENIEHHOE HACIEI0BAHUE
npu3HaKkoB y Apo3oduis», «['eHeruka monay, «Kapuorun uenosekay, «Kapuotum npo3oduiibn»,
«Kapuotun ntuiisn», «MHOXECTBEHHbIN alieTu3m», «B3anmoielicTBre TeHOBY.

O6opynoBanue: MOJAENb JUIsl JEMOHCTpAIlMd 3aKOHOB €IMHO00pa3usi THOPUIIOB TIEPBOTO
MOKOJEHUS] M PACLICIJICHUS MPU3HAKOB, MOJEIb MJIg JEMOHCTpAallMd 3aKOHA HE3aBUCHUMOIO
HAaCJIEJI0BAHUS IPU3HAKOB, MOJENb JJIs JEMOHCTpPAlUMU CLEIUIEHHOIO HACJIEJOBaHUs NPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoOTIpenapar: «/Ipozoduma.

IlpakTuyeckasi padora «/3ydeHuwe pe3yabTaTOB MOHOTHOPHUIHOTO CKpEIIMBAaHUS Y
TPO30(HITBD».

IlpakTuyeckasi padora «lM3ydyeHue pe3ynbTaToB JAUTHOPUAHOTO CKPEIIMBAHUSA Y
TPO30(HITBD».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYUBOCTH
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B3aumogeiictBue reHotmma W cpenbl npu  GopmupoBaHuud (peHoruma. M3MEHIMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE MPU3HAKU. BUJIbI U3MEHYMBOCTH: HEHACIIEICTBEHHAS
Y HACJEICTBEHHA.

MoaudukanoHHass W3MEHYMBOCTb. Poib cpeasl B (OpMHUPOBAHUU MOAM(DUKALMOHHOM
n3MeHYMBOCTH. Hopma peakumum npusHaka. BapuanuoHHbId psx W BapuanuoHHas kpuBas (B.
Horanncen). CoiicTBa MOIU(UKATMIOHHONW N3MEHUYUBOCTH.

I'enoTunuueckas wu3MeHYMBOCTh. (CBOWCTBA TIE€HOTUMUYECKOW HW3MEHYUBOCTH. Buasl
TeHOTUITNYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatnBHasT M3MEHUMBOCTH. Meio3 M TOJOBOWM MPOIECC — OCHOBA KOMOWHATHBHOMW
W3MEHUYUBOCTH. PONb KOMOWHATUBHOW M3MEHUYMBOCTU B CO3JIaHUU T€HETHYECKOTO pasHooOpa3us B
npejesax OJHOrO BU/A.

MytaimonHass W3MEHUYMBOCTb. Buabsl MyTainuii: TeHHbIE, XPOMOCOMHBIC, T'€HOMHBIE.
CrnoHTaHHBIE W HHIAYLUMPOBAHHBIE MyTaluuW. SnepHble W LUTOIUIA3MAaTUYECKUE MYTAllUH.
Comaruueckue 1 nojioBeie MyTaruu. [I[puunHbl BOSHUKHOBEHUSI MyTallii. MyTareHsl U UX BIIMSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOIO IIpolecca. 3aKOH T'OMOJIOTMYECKHX pPSIOB B
HacaeacTBeHHOUM n3MenunBocty (H.W. BaBunon). BuesnepHas "3BMEHUUBOCTh U HACIEICTBEHHOCTb.

Onucenemuxa u 9NUSEHOMUKA, PONb INUSEHEMUYECKUX (OAaKmopos 6 HAaAC1e008aHUU U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JdemoHcTpaumuu

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

Tabmuuet u  cxembl: «Bunmpl wu3mMeHunBOCTH», «MoauduKalMOHHAS HU3MEHUYUBOCTHY,
«KoMmOuHaTHBHAST M3MEHYHMBOCTHY», «Meio3y», «OmronoTBopeHuey, «leHernueckue 3a0o0eBaHUS
yeoBeKay, «Buabsl myTtanuii.

O6opynoBaHue: KUBbIe W TepOapHbIE OJK3EMIUISIPhl KOMHATHBIX PACTEHUH, PUCYHKH
(potorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTopnass  pabora  «lccregoBaHue = 3aKOHOMEpPHOCTEH  MOIU(DUKAIIMOHHOM
M3MEHUYUBOCTH. [TocTpoeHnEe BapUaIllmOHHOTO psAJia U BApUAllMOHHOW KPUBOI.

IIpakTuyeckas padora «Myranuu y Apo30puibl (Ha TOTOBBIX MUKPOIIpemapaTax).

Tema 14. I'eHeTHKA YesiOBeKA

Kapuorun yenoseka. MexiyHapogHasi mporpaMmma UCCIeI0BaHUs TeHOMa yesloBeka. MeTo bl
M3YYEHHUS T€HETHKH YelIoBeKa: FTeHealloTnYeCKUi, OJIM3HELIOBbIH, IUTOT€HETUYECKH, TOMy IS IUOHHO-
CTaTUCTUYECKUM,  MOJEKYISIPHO-T€HETUUYECKUH. CoBpeMeHHOE  Ompe/iesieHHEe  TeHOTHUIA!
MOJTHOT€HOMHOE CEKBEHHPOBAHHWE, N'€HOTUNHPOBaHUE, B TOM uwucie ¢ nomoupto [II[P-ananuza.
Hacnencrennsie 3a0oneBaHust yenoBeka. [ eHHBIE U XpPOMOCOMHEIE 00Je3HU 4enoBeka. bonesnu ¢
HACJIEJICTBEHHOM NPENpPacoNIOKEHHOCThIO. 3JHAYEHUE MEUIIMHCKON T€HETUKH B NMPEJOTBPALLECHUN U
JICYEHUW TEHETHYEeCKUX 3a0oJieBaHW deJoBeKa. MeEINKO-TeHETHUECKOe KOHCYIBTHPOBAHHUE.
CtBosOBBIC KJIETKHU. [[OHATHE «TE€HETHYECKOTO Irpy3ay. DTUUECKHE acTIeKThI UCCIIEA0OBAHUHN B 00IaCTH
peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOphl MOBBIIMIEHHON YYBCTBUTENBHOCTH YeNOBeKa K (U3MYEeCKOMy U
XUMHUYECKOMY 3arpsi3HEHUIO OKpYXarollel cpenbl. ['eHeTnueckas npeIpacnoyio;KeHHOCTh YeTI0BEKa K
MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabnuuer u cxembl: «Kapuotumn yenoBeka», «MeToapl HM3ydyeHHUS TEHETUKH YEIOBEKay,
«['eneTrueckue 3a00JI€BaHUS YEIIOBEKAY.

IIpakTnyeckas padora «CoCTaBICHUE U aHATIU3 POJOCIOBHOMN».

Tema 15. Centekuusi OpraHu3MoB

JlomecTukanus U cenexius. 3apoxkaeHue CeIeKINU U fomectukanuu. Yyenue H. M. BaBuiosa
o LleHTpax MpOMCXOXKICHHUSI U MHOTO00pa3us KyIbTYpHBIX pacTeHHil. Ponb cenmekuuu B co3maHuu
COPTOB PACTEHMI W MOpoA XHUBOTHBIX. COpT, mopojaa, MTaMM. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacyencTBeHHOU n3mMenunBoctu H. V. BaBuiioBa, ero 3HadueHue AJis CENIEKIIMOHHON PabOTHI.

Meroapl ceneKImoHHON paboThl. MCKyCCTBEHHBINM OTOOp: MAcCCOBBIM W WHIWBUIYaJTbHBIN.
Ortanbl KOMOMHAIIMOHHOW celleKiuu. VcnpiTaHue NpoW3BOAUTENECH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C TOMOIIIbIO OIIEHKHU (PEHOTHIa TOTOMCTBA ¥ 0TOOP 10 FeHOTHUITY ¢ momonibio aHanu3a JJHK.
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HckyccTBeHHBIN MyTareHe3 Kak METO/T CEJIEKITMOHHOM paOoThl. PaguanimoHHBINA 1 XUMUYECKUT
MyTareHe3 Kak MCTOYHHK MYyTallUid y KyJIbTypHBIX (GopMm oprau3mMoB. Mcnonb3oBaHHE T€HOMHOTO
penakTupoBaHusi U MetoAoB pekoMOuHaHTHBIX JIHK s momyueHus mcxomHoro matepuana Aiis
CEJICKLIUH.

[TonydyeHue  MOJTUILIIOUIOB. BuyrpuBumoBass — ruOpuauzamms. bin3kopoacTBeHHOE
CKpeluBaHue, Wi HHOpuAUHT. HepocTBeHHOE CKpelMBaHue, WM ayTOPUAUHT. ['eTepo3uc u ero
npuuuHbl. Mcnons3oBanue rereposuca B cenekuuu. OtnanéHHas rubpuauzanus. [Ipeomonenue
Oecruioivss MEXBHUJIOBBIX TUOPHUIIOB. JlOCTHMXKEHHSI CENEKIMU PACTCHHAd U JKUBOTHBIX. «3enéHas
DesoNIOYULY.

CoxpaHeHHe U U3y4eHHE TeHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUM U UX TUKUX POJUYEH
JUTSL CO3JIaHUSI HOBBIX COPTOB U TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYNbTYp. M3y uenue, coxpanenue u
Yhpaenexue 2eHemudecCKUMU pecypcamiu CelbCKOXO03AUCMBEHHBIX U NPOMbBICAOBLIX HCUBONHBIX 6 YElaX
VIYYUEHUs CYUeCm8YIouUX U CO30aHUsl HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUC]Ie C NPUMEHEHUEeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUL, NEPeO08blX UOel U NePCNeKMUBHBIX MEXHOI02UU.

JdemoHcTpauuu

IToprpersr: H. U. BaBuiios, . B. Muuypun, I'. /I. Kapneuenko, II. II. Jlykpsnenko, b. JI.
Acrtaypos, H. bopinoyr, JI. K. benses.

Tabmumer u cxeMbl: «LleHTPBI TPOUCXOXKIECHUS U MHOT000pa3us KyJIbTYpHBIX PACTCHHII,
«3aKOH TOMOJIOTUYECKHX PSJIOB B HACJIECICTBEHHOW HW3MEHUYHMBOCTH», «METonbl CeleKun»,
«Otnanéunas rudpuau3anus», «MyrareHes».

JlaGoparopHass pabGora «/3yyeHue COPTOB KYJbTYPHBIX PACTEHHl U TOPOJ JTOMAIIHHUX
YKUBOTHBIX.

JlaGoparopHas padora «3yueHne METOA0B CEIEKIIUN PACTCHHIN.

IIpakTnueckas padora «lIpuBuBKa pacTeHUI».

JIkcekypeust «OCHOBHBIE METOAbl M JOCTHKEHHS CEJIEKIMH PACTeHHM U JKMBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOHCHBITATENBHBIM y4acTOK, B TEIJIMYHOE
X035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA UIIH HAYYHOTO ILIEHTPA)».

Tema 16. BUoTeXHOJI0THA ¥ CHHTETHYECKAsi OMOJIOTHS

OOBeKThl, HUCHOJNb3yeMble B OHOTEXHOJOIMH, — KIJIETOYHBIE U TKaHEBbIE KYIbTYpHI,
MHUKPOOPIaHU3MBI, UX XapaKTepUCTHKA. TpaaulnoHHas OMOTEXHOJIOTHS: XJieOoneueHue, morydeHue
KHACIIOMOJIOYHBIX ~ MNPOAYKTOB,  BHUHOAenue.  MukpoOuonoruueckuii  cuHre3.  OOBEKTHI

MUKPOOHOJIIOTHYECKUX TexHomorui. [Ipon3BoacTBO OeKa, aMHHOKHCIIOT U BUTAMUHOB.

Co3anne TEXHOJIOTMI U MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHHS 1 KOHCTPYUPOBAHUS
TE€HOMOB C ILIEJIBIO MOJTYYEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COJEP)KALMX HE BCTPEUAIOLIUECS B
npupoie OMOCUHTETHUECKUE MTYTH.

Knerounas uHxeHepus. Meroabl KyJIbTypbl KJIETOK M TKaHEM pacTeHMH M KUBOTHBIX.
Kpuobanku. ComaTtudeckas TuOpuAM3alMs M COMaTUYeCKWil »mOpuoreHes. Mcmonap3oBaHue
TalylOUI0B B CEIIEKUUU paCTeHUU. [lonyuenue MOHOKNIOHANbHbIX anmumen. Fcnonvsoeanue
MOHOKJIOHANbHBIX U NOIUKIOHATbHBIX aHmumen 6 meouyure. VICKYCCTBEHHOE OIIOJOTBOpPEHUE.
PexoHCTpyKIIMS SMIIEKICTOK U KJIOHMPOBAHUE >KUBOTHBIX. METOJA TpaHCIIAHTALUU SIACp KIIETOK.
Texnonoeuu  0300poénenus, KVIbMUBUPOBAHUS U MUKPOKIOHANLHO20 — DPA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsl U TE€HHas WHKEeHepus. VMCKyCCTBEHHBI CHHTE3 I'€Ha W KOHCTPYMPOBAHHUE
pexomOunantHeix JIHK. Coszdanue mpanceennvix opeanusmos. JIoCTHXKEHHS W NEPCHEKTUBBI
XPOMOCOMHOM ¥ TEHHON WHKXEHEPHUH. DKOJIOTHIECKUE U ITUICCKUE MTPOOIEMbI TE€HHON MHKCHEPHH.

Menunuackue OuotexHonoruu. [loctreHomHas tudpoBas menunuHa. [1I[P-muarHoctuka.
MeTa0o0si0MHBIN aHaIN3, TEHOIICHTPUYECKUI aHaIu3 MPOTEeOMa YeloBeKa JJIsl OLIEHKH COCTOSIHUS €T
310poBbs. Mcnonb3oBaHKWE CTBOJOBBIX KJETOK. TapreTHas tepamusi paka. 3D-OnomHxeHepus mist
pa3paboTku QyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKHX TEXHOJIOTHM, CO3[JaHMsI KOMIUIEKCHBIX TKaHE!
COUCTAaHHEM TEXHOJOTHH TpEXMEpPHOro OWONMpHHTHHTa W ckaddonmuHra s pemieHus 3aaad
NIEPCOHAIN3UPOBAHHON METULIUHBI.
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Co3naHue BEKTOPHBIX BakKLIMH C LEIbl0 o0ecrnedeHnss KOMOMHUPOBAHHOM 3alllUThl OT
Bo30ynuteneit OPBU, ycraHoBieHHE MOJEKYISPHBIX MeXaHU3MOB (yHKumoHupoBanus PHK-
COJIEpKALMX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00JI€BaHUS YEIOBEKA U AKUBOTHBIX.

JdeMoHcTpanuu

Tabmuue! u cxemsl: «/cnoap30BaHHE MUKPOOPTraHU3MOB B ITPOMBILIUIEHHOM NIPOU3BOACTBEY,
«Knerounass nuHxeHepus», «I eHHas HHXXEHEPU».

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «IloayyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKcKypeusi «bHOTEeXHOIOTHS — BaKHEWINass TMPOW3BOAMTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJTIOIHOHHBIX NIPEACTABJICHN B O0HOJIOTHHI

OpomonnonHas Teopua Y. JlapBuna. [Ipeanocsuiky BOZBHUKHOBEHUS JapBUHU3MA. JKU3Hb U
Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBuokymiye cuiibl 3Botonuu BuIoB o Y. /lapBuHy (BbICOKasi HHTEHCUBHOCTh Pa3MHOKEHUS
OpPraHU3MOB, HACJEJICTBEHHas W3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAaHUE, CCTECTBEHHBIH W
HCKYCCTBEHHBIH OTOOD).

Odopmrnenne cunterndeckoir Teopuun sBomornmu (CTD). HelitpanbHas Teopus 3BOIIOLHUU.
CoBpeMeHHasi SBOJIONMOHHAS OMOJIOTHS. 3HAYCHUE SBOJIOIMOHHONW TEOpUHU B (HOPMHPOBAHUU
€CTECTBEHHO-HAYUYHON KapTUHBI MUDPA.

JdemoHcTpaumuu

[Moptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kiosbe, U. [lapBuH,
C. C. YerBepukos, U. . [lImansraysen, [Ix. Xonaeitn, /. K. benses.

Tabmuie! u cxemsl: «CucteMa x)uBoi mpupo sl (1o K. Jlunuero)y, «JlecTHUIA KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3sm (GopMHUpPOBaHUS TPUCIIOCOOJICHUM y PaCTEHHH W JKUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsunay, «Haxonku Y. apsunay», «®opmsl
00pbOBI 3a cymecTBoBaHUEY», «Ilopoasl romydeit», «MHOTO0Opa3ue KyJIbTYPHBIX (OPM KaIryCThI»,
«[Toponpl TOMAIIHKX KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BuAOB (o Y. [lapBuny)», «Cxema
COOTHOILIEHUS JIBIXKYIIUX CHJI JBOJIOUUNY», «OCHOBHBIE TMOJIOKEHUS CHHTETUYECKOM Teopuu
IBOJIIOLIUN.

Tema 2. MuKpo3BOJIIOIHS U €€ Pe3yJibTaThl

[lonmynsimuss kak »ieMeHTapHas eauHuIa 3Boiatoluu. COBpPEMEHHBIE METObl OLEHKU
TEHETHUYECKOTO Pa3HOO00pa3usl U CTPYKTYpbl momyismnuil. M3Menenue renodoHaa MOMyaslud Kak
AJIEMEHTAapHOE DBOJIIOLMOHHOE SIBJIEHHWE. 3aKOH TIeHeThueckoro pasHoBecus Jx. Xapau, B.
Baitabepra.

OneMeHTapHble  (AaKTOpbl  (ABWXKYILIME CHJIBI) SBOJMIOUMH. MyTAIlMOHHBIA  IpoLEecC.
KomOunaTtuBHas m3MeHUnMBOCTh. Jlpelid reHoB — ciaydaliHble HEHAIpaBJICHHBIC W3MEHEHHUs YacTOT
aeneid B monynsuusax. Dddekt ocHoBarens. IDpgexm Oymuiiounozo copaviuka. CHudiceHue
2eHemu4ecKo2o pazHooobpasus. npuyunvl u cieocmeus. llposenenue s¢gpgexma Opeiicha eenos 6
oonvwux u  manvlx  nonyrayuax. Murpanun.  M3omsamms  monmyssinMii: - reorpaduyeckast
(mpocTpaHCcTBEHHAas ), OrosoruuecKas (pEenpoayKTHBHAS).

EcrecTBeHHbIi 0TOOp — Hanpasisiiomuii paxkrop 3Bomonnu. GopmMbl €CTECTBEHHOT0 0TOOpA:
JBIDKYIIAHN, CTAOMIM3UPYIONINN, pa3phIBatomuid (Mu3pynTuBHbIH). [TonoBoi ot6op. Bo3zHukHOBEHME
Y 3BOJIIOLIUS COLIMATIBHOTO MTOBEACHUSI JKUBOTHBIX.

[IpucnocoOaeHHOCT, OpraHU3MOB KaK pe3yJbTaT MHUKPOABOJIONWU. Bo3HHKHOBEHUE
npucnocoOiaeHuit 'y opranu3mMoB. Apomopdo3sl U uanoasantanuu. Ilpumepsl npucrnocobaeHuin y
opranu3moB:  Mopdosoruueckue,  (QuU3MONIOTHYECKHE,  OMOXMMHUYECKHE,  IOBEJICHUYECKHE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepuum u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIIOIMH.
W3omauuss — ximroueBoil  QaxkTop BUmooOpazoBanus. I[lytm u  cmocoObl  BuA00Opa3oBaHUS:
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ajuionatpuieckoe  (reorpaduyeckoe),  CHMIATPUYeCKoe  (PKOJIOTHYECKOE),  «MTHOBEHHOE)
(monurutonn3anus, rudpuauzanus). JIuTeabHOCTb YBOIIOIMOHHBIX ITPOIECCOB.

Mexanu3mbl HOopMUPOBaHUS OHMOJIOTHUYECKOTO PA3HOOOpa3usl.

Pone  »BONIONMOHHOM OWONOTMM B pa3pabOTKe HAYYHBIX METOJOB  COXpPaHEHHS
O6uopazHooOpazus. MHKpPOIBOIIOLKS M KO3BOJIONUS MAapasUTOB M HMX X035ieB. MeXaHu3Mbl
(GbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpaumuu

IToprpersr: C. C. YerBepukos, O. Maiip.

Tabmuipl u cxembl: «MyTallMOHHAs U3MEHUUBOCTHY, «llomynsinuoHHas CTPYKTypa BHAAY,
«Cxema mposiBiieHus 3akoHa Xapau—BaitnOepra», «/[Bukymine cuibl 3BOIOLUNY, « IKOIOTHYECKas
M30JISIINS TIOMYJISINI CeBaHCKOM openny, «I['eorpadudeckas U30JISIHs JTUCTBEHHUIIBI CHOMPCKON U
JUCTBEHHUIIBI JAaypcKoil», «llomynasiuoHHbIE BOJIHBI YHCIEHHOCTH XUIIHUKOB U XEpPTB», «Cxema
JIEHCTBUSI ©€CTECTBEHHOTO O0TOOpay», «Popmbl OOphOBI 3a cymiecTBoBaHUEY», «HIYCTpUATHHBINA
MenaHuzm»,  «OKuBble — uckomaembie», — «IIOKpOBUTENbCTBEHHass  OKpacka  >KUBOTHBIX,
«[Ipenymnpexaromias okpacka >KUBOTHBIX», «Du3nonornyeckue agantauun», «lIprucrnocodieHHoCTb
OpraHU3MOB U €€ OTHOCUTENIBHOCTHY, «Kputepun Buaa», «Buabl-aBoiiHukN», «CTpyKTypa BHIA B
npupoae», «CrmocoObl BUA000pa3oBaHus», «l'eorpaduueckoe BHIO0Opa3oBaHUE TPEX BHUJIOB
JTaHABIIIEH», «JKOIOTUYECKOEe BHUA000pa3oBaHUE BHUIOB CHHHI, «lloMHIIIONIB pacTeHU»,
«KamycTHo-peieuHbIi THOPUTY.

ObopynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, 4ydeja NTHIl M 3BEper ¢
IpUMepaMu pa3IU4HbIX TPUCIIOCOOICHMI, Uydesa MTULl ¥ 3Bepel pa3HbIX BUJIOB, repOapun pacTeHui
OMU3KHUX BUJIOB, 00Pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BrIsBIeHHE H3MEHUNBOCTH Y OCOOCH OJTHOTO BUIA».

JlabopaTopuasi pa6ora «lIpucrmocoOneHuss OpraHU3MOB H WX  OTHOCHUTEIbHAS
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHas padora «CpaBHEHHE BUJIOB 110 MOP(HOIIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoJionus U eé pe3yJibTaThl

MeTtoapl M3ydeHuss MakpoldBoJOLMU. [lameoHToNOrnueckne MeToAbl U3Y4YEHHs IBOJIIOLMM.
[Tepexonubie GopMbl U PUIOreHETUYECKUE PSIbI OPTaHU3MOB.

Bbuoreorpaduyeckue MeToapl n3ydeHus sposonnu. CpaBHeHHE GIIOphl U (payHbI MATEPUKOB U
ocTpoBOB. bruoreorpaduueckne oomactu 3eMian. BUIbI-OHIEMUKU U PETUKTHI.

OMOPHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OJIOTHUECKUE METOABl H3YYEHHUS HBOJIOIUH.
['eneTnyeckue MexXaHU3Mbl HBOJIFOLMHA OHTOIE€HE3a M TIOSABJICHHS 5SBOJIIOLMOHHBIX HOBIIECTB.
l'omonoruunble W aHajIOrMYHBIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIISPHO-
reHeTHuYecKrue, OMOXUMHUYECKHE U MaTeMaTHYeCKHe METOJbl M3y4deHHs dBOMIONUH. ['oMonoruyHsie
reHbl. COBpeMEHHBIE METO bl TOCTPOSHHSI (PUITOTEHETHYECKUX JICPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIFOLINS TEHOMOB.

OO0mre 3aKkOHOMEPHOCTH (TIpaBmIIa) IBOMOUUU. [Ipunyun cmenvl ¢hynxyui. HeobpatumocTsb
3BOJIIOLMU. AJanTUBHAS paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUH.

JdeMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBanieBckuii, @. Mrosuiep, J. ['ekkenb.

Tabmumer 1 cxembl: «DUIOTEHETHUECKUN P JIOMIAAN», «ApPXEONTepUKe», «3BEpo3yoObie
amepby, «Crerouedansn», «PuHHOPUTHY, «CeMeHHbIE MaNopOTHUKNY, «buoreorpaduueckue 30HbI
3emim», «/Ipeilip KOoHTUHEHTOBY», «PenukThl», «HawanpHble cTaauu 3MOPUOHATIBHOTO Pa3BUTHS
MTO3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTMYHBIE U AHAIIOTUYHBIE OpraHbl», «PyInMeHTb», « ATaBU3MBD»,
«XpOMOCOMHBIE HAOOPHI YENIOBEKa U IMUMIAaH3e», «l JaBHBIC HAIMpPaBJICHUS 3BOIIONUNY, «OO0Ie
3aKOHOMEPHOCTH HBOJIFOLIUN».

Ob6opynoBaHue: KOJJIEKIMH, TepOapuu, MyJISKH UCKOTIAEMBIX OCTATKOB OPTaHU3MOB, MYJISIKU
TOMOJIOTHUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJJICKIIMM HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BUTHE JKM3HH HA 3emJie

Hay4nble rumoTe3sl MpouCcX0XACHUS )KU3HHU Ha 3emiie. AOroreHes u nmancrnepmus. Jlonaydnbie
IIPEJICTABICHNUS] O 3apOKICHUM JKU3HU (KpealnoHU3M). ['Mmore3a MOCTOSIHHOIO camo3apOKIEHUS
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JKU3HU U €€ onpoBepkeHue onbitamu @. Peau, JI. Cniannanuanmy, J1. [Tactepa. [IpoucxoxaeHue ;xu3Hu
U acTpOOHONIOTHS.

OcHOBHBIE 3Tanbl HEOpraHWYECKO s3Bojtonuu. [lmanerapHas (reosiormueckasi) 3BOJIOIHS.
XuMudeckas IBOJONNS. AOMOTEHHBI CHHTE3 OPraHMYECKUX BEIIeCcTB U3 Heopranndeckux. Onsit C.
Mumnepa u I'. IOpu. OOpa3zoBanne moaumepoB u3 MoHOMepoB. KoamepBarnas rumoreza A. U.
Omnapuna, runoreza mepBuuHoro OymboHa JDk. XomnzeilHa, reHermueckas rumoreza . Meémiepa.
Pu6osumer (T. Yek) m rumoreza «vmpa PHK» VY. T'mnbepra. ®dopmupoBanwe MeMmOpaH
BO3HUKHOBEHHUE MPOTOKJIETKH.

Uctopus 3emnu u metoasl e€ nzyuenus. Fickornaemple oprann4eckue ocTaTku. ['eoxpoHonorus
u e€ meroasl. OTHOCUTEBHAS U aOCONIOTHASI TeoXpoHOoNoTHs. ['eoXpoHOIOrHYecKas IIKajia: S0HBI,
3pbL, IEPUOJIBI, STTOXH.

Hauanbnbie srTansl opranudeckoi sBosrouuu. [losBieHHME M 3BONIOLMS NEPBBIX KIETOK.
Oponronusi  MeTtabonu3Ma. Bo3HukHOBeHHE TMepBBIX dKocucTeM. (CoOBpeMEeHHbIE MHUKPOOHbBIE
OMOIIEHKHU KaK aHAJIOT MePBbIX Ha 3emiie coobmiecTB. CTpomaronuthl. [IpokapuoOTh U 9YKapHOTHI.

[TpoucxoxaeHue HykapuoT (CHMOMOTEHE3). DBOJIONMOHHOE IPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPTaHU3MOB. BO3HUKHOBEHHE OCHOBHBIX IPYIIT MHOTOKJIETOUHBIX
OpraHU3MOB.

OcCHOBHBIE 3Tallbl IBOJIIOIHMH BHICIIUX pacTeHuil. OCHOBHBIE apoMopdo3bl pacTeHuit. Borxos
pactenuii Ha cymry. [losBiaeHre CIOPOBBIX PACTEHUH U 3aBOE€BaHKE UMU Cyliu. CEMEHHBIE pacTEHUS.
IIpoucxoxaeHue BETKOBBIX PACTEHUM.

OcCHOBHBIE ATarbl 3BOIOLHIH )KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bI )KUBOTHBIX. Benackas
dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THMOB. llepBble XOpAOBBIE KUBOTHEIE.
JKuszub B Boze. DBodmonus 1Mo3BoHOYHBIX. [Iponcxoxaenue ampuoduii u pentunuii. [Iporcxoxaenne
MIIeKOUTAOMUX W ntuil. [lpuHnun xmrodeBoro apomopdo3a. OcBoeHue OeClO3BOHOYHBIMH U
MTO3BOHOYHBIMH KUBOTHBIMU CYIIH.

Pa3BuTHe xu3HM Ha 3emile MO 3paM U MEpUOJaM: apXeH, MPOTepO30i, Maueo30i, ME3030M,
KaiftHOo301. OOIIas XapakTepucTUKa KJIMMaTa M Te0JIOTHYECKUX mporieccoB. [losBieHne u paciser
XapaKTepHBIX OPraHW3MOB. YTJIeoOpa3oBaHWE: €ro YCJIOBUS M BIHSHHE Ha Ta30BbIA COCTaB
aTMocQepBhl.

MaccoBble BBIMUpPAHUSL — JKOJIOTMYECKHE KPHU3UCHI Mpouuioro. [IpuynHbl M ciaeacTBus
MaccoBbIX BbIMHpaHui. COBPEMEHHBIM SKOJOTUUYECKHH KpHU3ucC, ero ocobeHHoctu. [Ipobiema
coxpaHeHHs OMopa3Ho00pa3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHudeckoro mwupa. [IpuHIMIBI KiIacCUpUKAUU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemoHcTpaumuu

[oprpersr: ®@. Penu, JI. Cnannannanu, JI. Ilactep, . . Meunukos, A. W. Onapun, J[x.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumer u cxemsl: «Cxema ombita @. Penmy», «Cxema ombita JI. [lacTepa mo u3ydeHHIo
caMo3apoxeHust ku3Hu», «Cxema ombita C. Mwmiepa, I'. HOpu», «IOTanbl HeopraHM4YeCKOH
sBONIOLIUNY, «['eoxpoHONIOrNUecKas mKanay, «HauanbHbie 3Tanbl OpraHnuecKon 3BOOIHNY, «CxeMa
o0pa3oBaHHs PYKapuoT MyTEéM cumOHoreHesay», «Cucrema XUBOW Mpuposl», «CTpoeHHe BUpPYycay,
«Apomopdo3sl  pacteHuii», «PuHHOPUTH), «OMHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOYHBIE
Bojopociiny, «Mxu», «llanmopoTtHuku», «l'onocemeHHble pacTeHus», «OpraHbl BETKOBBIX
pactenmii», «Cxema pa3BUTHS KXUBOTHOTO MHpPay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey,
«Kumeunononoctaeie», «llmockue uyepBu», «UneHucronorue», «PvIObI», «3€MHOBOIHBICY,
«IIpecmbikaromuecs», «lltump», «Miekonuraronme», «Pa3BUTHE KU3HU B apXEUCKOW 3pey,
«Pa3BuTHE KU3HU B MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B MAJIECO30MCKOU 3pey, «Pa3zputue
JKU3HN B ME3030MCKOM 3pe», «Pa3BuTHe XKM3HU B KaillHO30HCKOM 3pe», «CoBpeMEeHHas cHucTeMa
OpPraHUYECKOI0 MUPAy.

ObopynoBanue: repdapun pacTEHUI Pa3IMYHBIX OTIENIOB, KOJUICKIIMH HACEKOMBIX, BIIAYKHBIC
npenaparsl JKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKI[UM HIJIOKOKHUX, CKEJIEThl MO3BOHOYHBIX
JKUBOTHBIX, Yy4esia MTULl U 3Bepel, KOJIEKIMU OKaMEHEIOCTEH, MOJIE3HBIX MCKOMAEMBbIX, MYJISIKU
OpraHUYECKUX OCTAaTKOB OPTraHU3MOB.
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Bupryaabnas gaGoparopHas padora «MoaenupoBanue onbiToB Munepa—tOpu mo
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COSAMHEHHI B IEPBUYHON aTMOochepey.

JlaGoparopnass padora «M3ydyeHue M ONUCAHHE HCKOMAEMBIX OCTAaTKOB JIPEBHHX
OpPTraHU3MOBY.

IIpakTuyeckasi padora «3yuenne ocOOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTIEIOBY.

IIpakTnyeckas padora «M3ydeHne ocoOOEHHOCTEH CTPOCHUS MTO3BOHOUHBIX )KUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue Yyei0BeKa — AaHTPONOIreHe3

Pazgensl u 3agaun aHTpONoIOrui. MeTo 1l aHTPOMOJIOTUH.

CraHoBNE€HHE MPEACTABICHUM O TMPOUCXOKIACHUU 4YEJIOBEKAa. PeIUMruo3Hbie BO33PEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

Cx0ACTBO YenoBeKa € )KMBOTHBIMH. CHUCTEMAaTHYECKOE MTOJIOKEHUE YenoBeKka. CBUIETENbCTBA
CXOJICTBAa UEJIOBEKA C JKUBOTHBIMU: CPaBHUTEIHbHO-MOP(OIOTHUECKHE, AMOPUOIOTHUYECKUE,
buznonoro-onoxuMuyeckre, nopeaenyeckue. OTINYNS 4eaoBeKa OT )KUBOTHBIX. [IpsiMoxoxaeHue u
KOMILJIEKC CBSI3AHHBIX C HUM MPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra U BTOPOl CUTHAJIbHOW CUCTEMBI.

JIBroxymue cuibl ((hakTopbl) aHTpoToreHesa: Ouosjorndyeckue, coruanbHbie. COOTHOIIEHNE
OMOJIOTUYECKHUX M COLMANBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaluM aHTporioreHe3a. PaHHMEe denoBekooOpa3Hbie 00€3bSIHBI (MPOKOHCYIBI) U
paHHUE TOHTUABl — OOIIMEe TPEIKH YeIOBEKOOOPA3HBIX 00€3bsH W IOJEH. ABCTPaTONMHUTEKH —
JIBYHOTME TpeAKH Jrojend. YemoBek yMenblid, NEpBbIE HM3rOTOBICHHUS Opynuil Tpyaa. Yenosek
MPSIMOXOISAIINI ¥ TIEPBBIN BBIXOJ JIto/Iel 3a mpenensl Adpuku. YenoBek reiaenb0eprekuii — oomuit
IIPEJOK HEAHJIEPTAIbCKOIO YEJIOBEKAa M YEJIOBEKAa pa3yMHOro. YenoBeKk HEaHIEPTAIbCKUN KaK BHUJ
JIOJEH XOJIOAHOrO KiuMmara. YenoBeK pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKUN YEIIOBEK,
OCBOEHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneruka u najieoreHoOMHKa.

DBONIOIUST COBPEMEHHOTO dejoBeKka. EcCTecTBEeHHBIH OTOOp B MOMYNIAIUSAX YEIOBEKa.
MyrtamonHslid nporiecc U nosmMopduzM. TlomynsinoHHbIE BOJHBI, Apei( TEHOB, MHUTpAIUsi H
«a¢ ekt ocHOBATENS» B MOMYISILUAX COBPEMEHHOTO YEIOBEKa.

UYenoseueckne pacel. Ilonsitue o pace. bombimme packl: eBpomeouaHas (eBpa3uiickas),
aBCTPAJIO-HErPOHIHAS (PKBATOPHUATbHAS), MOHTOJIOUIHAS (a3UMaTCKO-aMepHUKaHCKasi). Bpems u mytu
pacceneHus 4enoBeKa MO IUiaHeTe. EauMHCTBO uenoBedeckux pac. HayuHas HecOCTOSATENbHOCTh
pacuzma. IlpucnocoOneHHOCTh YeloBEeKa K pa3sHbBIM YCIOBHSAM OKpYXKarolied cpenbl. BrusHue
reorpaduyueckoi cpepl U Apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YeTIOBEKA.

MeXIUCIUIUIMHAPHBIE  METOAbl B (U3MUYECKOM  (OMOJIOTHYECKOW)  aHTPOIIOJOTHH.
OBOJIIOIIMOHHAS aHTPOINOJIOTHS U MAJICOAaHTPOIIOJIOTUST YEJIOBEUYECKUX MONysanuii. buoconuanbsHele
WCCJICIOBAHMSI MPUPOJIBI YeloBeKa. MccmenoBanre KOIBOMIOIMUHA OHOIOTHYECKOTO U COIMAILHOTO B
YEJIOBEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. HapBun, JI. JIuku, A. A. Porunckuii, M. M. I'epacumos.

Tabmumet  w cxembl:  «MeTonbl  aHTpoONONOTHH», «[OJOBHOH MO3r  YelOBEKay,
«YenoBekooOpa3Hble 00e3bsiHb», «CKeneT ueaoBeKa M CKeleT IIUMIIaH3e», «PylIuMeHTh u
aTaBU3MBbI», «/IBMXKyIlME€ CHJIBI  AHTPOMOreHEe3a», «DBOJIOLMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpanonurek», «YenoBek ymenblii», «HemoBek NPsIMOXOASIIMINY», «Jl€eHUCOBCKUN YEIOBEK»
«Heangepranbub», «KpomanboHiby, «IIpenku uenoBeka», «ITarbl 3BOJIOLMH YelloBeKay, «Pachl
YEJIOBEKay.

O6opynoBanue: MYJSHKH OKaMEHEIOCTeH, MPEeIMETOB MaTepHalbHON KYIBTYPHl MPEIKOB
4yenoBeka, penpoaykiuu (dortorpadun) KapTUH ¢ MUQPOTOTHUESCKUMHU U OMOJICHCKUMHU CIOKETaMH
MIPOUCXOXKICHUS YeTI0BeKa, (hoTorpaduu HAXOIOK UCKOIIAEMbIX OCTATKOB YEIIOBEKA, CKEIIET YeIIOBEKA,
MOJIEJIb Yepena 4eJIoBeKa U Yeperna MKUMIIaH3€e, MOJENIb KUCTH YEJIOBEKa U KUCTH IIMMIIaH3€, MOJEIH
TOpCa MPEIKOB YEIOBEKa.

JlaGopaTopHas padora «/3yueHrne ocOOEHHOCTEH CTPOSHHUS CKeJIeTa YeJIOBEeKa, CBI3aHHBIX C
MPSIMOXOXKICHUEM Y.

IIpakTnyeckas padora «M3ydeHre S3KOJIOrHYECKUX afanTallluid 4YeTOBEKay.

Tema 6. IK0I0TUsI — HAYKA 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB M HAJOPTraHU3MEHHBIX
CHCTEM C OKpY Kawouei cpenoi
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3apoxaceHUe U pa3BUTHE dKOJIOTHH B Tpynax A. ['ym6onbara, K. @. Pynse, H. A. Cesepiiora,
3. I'exkens, A. Tencnu, B. H. Cykauésa. Pa3nensl u 3anaun sxonoruu. CBs3b 3KOJOTUU C IPYTUMU
HayKaMH.

Mertoabl skonoruu. IloneBble HabmOAeHHUA. DKCHEPUMEHTHI B 3KOJOTMU: TPUPOIHBIC H
nabopaTopHble. MojaenupoBaHue B JKOJOTHH. MOHHUTOPHHT OKpY)KAIOIIEH Cpeapl: JIOKaIbHBIMH,
PErMOHAIBHBIN U TTTO0ATBHBIN.

3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM JUIsl YEIOBEKa. DKOJIOTMYECKOE MUPOBO33PEHHE KaK OCHOBA
CBA3€H 4YelloBeYecTBa ¢ Npupooi. POpMUPOBAHHUE SKOJOTMYECKOW KYJIbTYpPbl M JKOJIOTMYECKOU
TPAMOTHOCTH HACEJIECHUSI.

JdeMoHcTpanuu

[Toptpetsr: A. T'ymb6oasar, K. @. Pynee, H. A. Cepepuos, J. I'ekkens, A. Tenciu, B. H.
Cykaués.

Tabmuubr u cxemsl: «Pa3mensl sxonorum», «MeToasl 3KOJIOTHHY, «CXeMa MOHUTOPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yueHrue MeTo 0B YKOJIOTHUECKUX UCCIECTOBAHUI.

Tema 7. Opranusmsl U cpefa 0OMTaAHUSA

Dkosorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AercTBUd. Kinaccuduxaius s3K010rnueckux
(dakTopoB: abHOTHUECKHE, OMOTHYECKHE, aHTpPONmoreHHble. OOIME 3aKOHOMEPHOCTH JCHCTBHS
skojornueckux ¢aktopoB. I[lpaBunmo muammyma (K. Hlmpenrens, FO. JInbOux). TonepaHTHOCTS.
OBpHONOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢aktopel. CBET Kak 3KOJIOTHYeCKUi (akTop. JleficTBHE pa3HBIX Y4acTKOB
COJIHEYHOTI'O CIIEKTPA HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIBI PACTEHUN U JKUBOTHBIX 10 OTHOLIEHUIO
K cBeTy. CurHasibHas poJib cBeta. @oTonepuoansm.

Temmneparypa kak »5kojoruueckuii ¢akrtop. JleiictBue TemmepaTypbsl Ha OpPIraHU3MBI.
[ToliKkunoTEpMHBIE U TOMOMOTEPMHBIE OPraHNU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonmormueckuit akrop. IlpucnocoOneHuss pacTeHudl K MOANEPKAHHIO
BojaHOrO O6ananca. Kiaccudukanus pactenuii mo oTHoueHuto k Boge. [IprcnocoOaeHus ;KUBOTHBIX K
M3MEHEHHUIO BOAHOIO PEKUMA.

Cpenbl oOuTaHUSI OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, IOYBEHHAas, TIyOMHHAs
NOJNOYBCHHAs!, BHYTpUOpraHu3MeHHas. @OU3MKO-XUMHUYECKHE OCOOEHHOCTH Ccpel  OOUTaHHS
opranu3MoB. [IpucrocobaeHuss OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonoruueckue putmbl. BHenmHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

Kuznennsie ¢opmbl opranu3moB. llonstre o xu3HeHHOH (opme. JKuzHeHHbIe (HOPMBI
pacTeHui: JepeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpPAaBbl, OJHOJICTHHE TPAaBBI.
KuzneHusle GOPMBI )KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS U
o0pasa KHU3HHU.

buotnueckue GakTopsl. Buabl OMOTHYECKUX B3aMMOACHCTBHI: KOHKYPEHIUS, XUITHUYECTBO,
cuM6mno3 u ero Gopmel. [lapasutusMm, koomepamus, MyTyan3M, KOMMEHCAIU3M (KBapTHUPAHTCTRBO,
HaxJieOHnuecTBO). HeTrpodudeckue B3zammopelicTBus (Tomuueckue, dopudeckue, (adpudeckue).
3HaueHue OMOTHYECKUX B3aMMOJCHCTBHUI Ui CYIIECTBOBAHUS OpPraHU3MOB B cpele OOWUTaHUS.
[IpuHIMI KOHKYPEHTHOT'O UCKITFOUEHHUS.

JdemoHcTpauuu

Tabmuupel 1 cxembl: «JKonorudeckue (GakTopb», «CBETOBOHM CHEKTp», «IKOJIOTHYECKHE
TPYIIIBl )KMBOTHBIX IO OTHOLIEHHIO K CBETY», «TeIIOKpOBHBIE JKMBOTHBIE», «XOJOJHOKPOBHBIE
KUBOTHBIE», «DU3HONOTHYECKHE aJaNnTalud >KUBOTHBIX», «Cpenbl OOWTaHHS OpPTraHH3MOBY,
«buonoruyeckue puTMbl», «OKu3HeHHble (GOpMBbI pacTeHHit», «OKu3HEHHbIE (OPMBI KUBOTHBIXY,
«JKocHCTEMa IIMPOKOIMCTBEHHOIO Jieca», «JKOCHCTeMa XBOWHOro iJeca», «llemu nuTaHus»,
«XunangectBoy, «Ilapasutuzmy», «Korkypenmusy, «Cumonosy», «KommeHcamuzmy.

Ob6opynoBanue: repObapun pacTeHUN U KUBOTHBIX, IPUCTIOCOOIEHHBIX K BIMSHHUIO Pa3IMYHBIX
9KOJIOTUYECKHUX (HDaKTOPOB, repOdapuu CBETOIIOOMBHBIX, TCHETIOOUBBIX M TCHEBBIHOCIMBBIX PaCTCHUH,
CBETONIIOOMBBIC, TEHEIOOUBBIE U TEHEBBIHOCIMBbIE KOMHATHBIE PAacTEHUs, repOapuy M KOJUICKIHH
TETJIOJIFOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHHH, dydena NTUIl M 3BEpel, repdapun
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pacTeHuii, OTHOCSIIMXCS K TUrpodurtam, kcepopuram, mMe3opuTaM, KOMHATHBIE PACTEHUS JAHHBIX
TPyNI, KOJUICKIIUU YKHUBOTHBIX, OOUTAIONINX B PA3HBIX cpelax, repOoapuu U KOJUICKIIUUA PACTCHHUU U
JKUBOTHBIX, 00Ja/Ial0NIUX YepTaMH MPUCIOCOOIEHHOCTH K CE30HHBIM MU3MEHEHUSIM YCIIOBHUM JKU3HU,
repOapuu v KOJJIEKIIUU PACTCHUN U JKUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJIICKITUHU KUBOTHBIX,
YYacCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHasi pa6oTa «BbIsBICHIE IPUCTIOCOOIECHUI OPTaHU3MOB K BIIUSTHUIO CBETa.

JlabopaTopHasi pab6ora «BbIsIBICHHE TPHUCIOCOOJICHHI OPraHU3MOB K  BIIHMSHHIO
TEMIIEPaTypPhbI».

JlabopaTopHasi pabdora «AHATOMHYECKHE OCOOEHHOCTH pACTEHHWH U3 pPa3HBIX MeECT
0o0UTaHUSD.

Tema 8. JkoJiorusi BUA0B U MOIMYJISIIUI

DKOJOTUYECKHE XapaKTePUCTUKH Monysiuu. [lomynsnus kak Ononorunyeckas cucrema. Ponb
HEOJHOPOJHOCTH Cpeabl, PU3NYECKUX OaphepoB U OCOOCHHOCTEH OMOJIOTHN BHIOB B (hOPMHUPOBAHUH
MPOCTPAHCTBEHHOW CTPYKTYphl mnonyisinuii. OCHOBHbIE MOKa3aTeNM MOMYJSLUU: YUCICHHOCTD,
IUIOTHOCTh, BO3pAacTHAas W IOJIOBasl CTPYKTYpa, POKIAEMOCTh, MPUPOCT, TEMIT POCTa, CMEPTHOCTH,
MUTpALIHS.

Dkojorudeckas CcTpykrtypa mnomyasiund. OIlleHKa YHCIEHHOCTH Momynsuud. JluHamuka
MOMYJSIUUA U €€ peryianusa. bUOTHYECKUH MOTEHLMaN NONyJAluud. MoIenupoBaHUE JIUHAMUKHU
nomymsitiuy. KpuBele pocTa yrcieHHoCTH nonynsauun. Kpusbie BbDKUBaHUS. Perynsnus 4ncieHHOCTH
MOMYJISIIHIA: POJIb PAKTOPOB, 3aBUCAIINX U HE 3aBUCSIINX OT TNIOTHOCTH. DKOJIOTHYECKHE CTPATETUU
BUOB (1- 1 K-cTparerun).

[TonsiTne 00 oKojmorMyeckold HUIIEe BUAA. MecrooOutanue. MHOroMepHas MOJETh
skosiornyecko Humm Jx.M. XatumHcona. Pasmepsl skosnornyeckoil Humu. [loTeHnumanbHas u
peann30BaHHAs HUIIH.

Bung kak cucrema mnonymsuuii. Apeansl BHAOB. Buabl M HMX JKM3HEHHBIE CTPATETHU.
DKOJIOTUYECKUE HKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUSI U MUTpaLlMil ®KUBOTHBIX. bronoruueckne HHBa3UM 4yKepPOTHBIX
BUJIOB.

JdemoHcTpaumuu

IToprper: Ix. M. XaTuynHCOH.

Tabnuipl U cxeMbl: «IKOJOTHYECKHE XapaKTePUCTHKU Momyiasuuny, «lIpoctpancTBeHHas
CTPYKTypa nonyisiuuny», «Bo3pacTHbie nupaMu bl nomymsiiun», «CKOpOCTh 3aCeNIeHUs TOBEPXHOCTH
3eMJIM pa3IMuHbIMKU OpraHuzMamMmn», «Mozenb skosorudeckor Hummm Jx. M. XatunHcoHay.

Ob6opynoBanue: repOapuu pacTCHUA, KOJIIEKIIUN KHBOTHBIX.

JlabopaTopHas padora «l[IpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUION.

Tema 9. Jko0rus coodmEecTB. IKOJOrHYeCKHe CHCTEMBbI.

CoobmecTtBa opranu3MoB. buorieHo3 u ero crtpykrypa. CBsi3u MeEXJIy OpraHu3MaMu B
OuoreHo3e.

DxocucTtema Kak oTKpeiTas cuctema (A. J[x. Tencnu). yHKIMOHATBHBIE OJIOKH OPraHU3MOB
B DKOCHCTEME: MPOIYIICHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHu. Tpodudeckue mnenu u
ceTu. Abnotuyeckue 010ku s3kocucteM. [TouBbl 1 bl B 3kocuctemMax. KpyroBopor BeliecTs U MOTOK
SHEPTUU B IKOCHCTEME.

OcHoBHbBIE TTOKa3aTeIu 3KOCHCTeMbl. buomacca u mpoayKuusa. DKOJIOTUYECKUE MHUPaMHIbI
guceln, OMoMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Pnykmyayuu. HanpapieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCHU. [IepBUYHBIC U BTOPUYHBIEC CYKIIECCUU M UX TTPUYUHBIL.
AHTpOTIOTEHHBIE BO3JIEHCTBHsI Ha CykKieccuu. KimMakcHoe coobmectBo. buopaszHoobpasue wu
MOJIHOTA KPYrOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl Mopeu U OKeaHos.
Orocucmemvl myHop, 1eco8, cmenetl, NyCmulHb.

AHTpPOIIOTEHHbIE ~ YKOCUCTEMBI.  Arposkocucrema.  ArporeHo3. Pazmuums  Mexmy
AQHTPOIIOTE€HHBIMHU U PUPOJIHBIMU SIKOCHCTEMAMH.
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Ypb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucteMm. ['opojackas diopa u dayHa.
CunaHTponu3anus ropojckoit paynsl. buonornyeckoe u X03siCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMST OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B HKOCHCTEMAX.
Ponv kackaonoeo sghgpexma u 6udos-souguxamopos (kiwouesvix 6u008) 8 @OYHKYUOHUPOBAHUU
akocucmem. llepeHOC ZHEPrMM U BEIIECTB MEXKIY CMEXKHBIMH SKOCUCTEMAMH. Y CTOHYMBOCTH
OpPraHU3MOB, MOMYJISIUI U SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3/IEHCTBUH.

Mexanusmbl  68030elicmeus — 3a2psA3HEHUll  PA3HLIX  MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbI IKOJO2ULECKO20 HOPMUPOBAHUSL
AHmMpono2enHo2o 6o3oeucmsusi. MeTol0JIOTHS MOHMTOPHHIA €CTECTBEHHBIX M AHTPONOIE€HHBIX
9KOCHUCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuuer u cxemsl: «CTpykTypa OuoleHo03a», «IKOCHCTEMa LIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOro Jecay, «QDyHKIMOHAJIbHBIE TPYIIbl OpPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopoT BeriecTB B a3kocucTeMey, «Llenu nutanus (macTOUIHAS, IETPUTHAS )», « IKOJIOTHYECKas
nupaMujia guceny, «IKoJornyeckas mupaMmuaa Ouomacchbly, «KOJIOrHyeckas nupamMmuia YHEPrumy»,
«O0pazoBanmne Oonota», «llepBuunas cykneccus», «BoccTaHoBieHue Jjeca TIOcCie MOXapay,
«JKocucTemMa o3epa», «ArpouneHos3», «KpyroBopor BelecTB M MOTOK 3HEPTUU B arpoleHo3e»,
«[Ipumepsl ypOo3KOCHCTEM.

O6opynoBanue: repbdapu pacTEeHUH, KOJUICKIIMM HACEKOMBIX, dydYesia TTHIl U 3Bepew,
repOapuu KyIbTYPHBIX U JTUKOPACTYIUX PACTCHHI, aKBAPUYM KaK MOJIETh YKOCUCTEMBI.

IIpakTuyeckasi padora «3yuenue u onucanue ypo03KOCHCTEMBI».

JlabopaTopHasi padora «/3ydeHne pa3HOOOpa3us MENKHX MMOYBCHHBIX WICHUCTOHOTHUX B
Pa3HBIX SKOCHUCTEMAX.

JIKcKypeusi «IKCKypcUsi B TUIIMYHBIM OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €IbHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN YT, 03€p0, 00TI0TO)».

IKCKypcHust «IKCKYPCHs B arpo’KOCUCTEMY (Ha I10JI€ WIIM B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. buocdepa — rinodanbHas 3xkocUcTEMA

Bbuocdepa — obmerianerapHast 060104Kka 3eMITH, TA€ CYIIECTBYET UM CYILIECTBOBAIA XKHU3Hb.
PazButne npencraBnenuii o 6uocdepe B Tpyaax J. 3iocca. Yuenue B. U. Bepranckoro o 6uocdepe.
Ob6nactu 6uocdeps u €€ cocta. JKuoe BemecTBo 6HMocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUsA Ouocdeprl. OcobeHHOCTH Omocdepbl Kak TiI00aTbHON
sKocucTeMbl. /lnHamMuyeckoe paBHoBecue B buocdepe. KpyroBopoTsl BemmecTB 1 OMOreOXMMHYECKHE
UKIIBI (yTiiepoaa, a3ota). PUTMUUHOCTE siBIeHUH B Onocdepe.

3onanbHOCTh Onochepsl. [lonstue o buome. OcHOBHBIE OMOMBI CYIIH: TYH/pa, XBOMHBIE Jieca,
CMEIIaHHble M IIUPOKOJMCTBEHHBIE Jieca, CTENM, CaBaHHBL, IyCTHIHM, TPOIHUYECKUE Jieca,
BBICOKOTOPBs. KimMar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIITH.

CrtpykTypa U (QyHKIHS KUBBIX CHUCTEM, OLIEHKA UX PECYpCHOr0 MOTeHIuala u 6nochepHbIx
byHKINH.

JdemoHcTpaumuu

IToptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «l'eocdepbr 3emnn», «KpyroBopor azora B mpupozae», «KpyroBopot
yriepoja B mpupoae», «KpyroBopor kuciopoaa B mpuponae», «KpyroBopoT BOABI B NPHPOJEY,
«OcHoBHBIE OMOMBI cymny, «Kinmumarndeckue mosica 3emnny», «Tyaapa», «Taiiray, «CmeniaHHBIA
necy, «llupokonuctBeHHBIH Jiec», «Ctenby, «CaBanHay, «IlycTbinsy, « Tponudyeckuii gec.

ObopynoBanue: repoapuy paCTEHUM Pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. Yest0oBek M OKpYKawIIas cpeaa

DKOJIOTHYECKUE KPU3UCHI U MX MpUUYKHBL. Bo3nelicTBre yenoBeka Ha Onocdepy. 3arps3HeHue
BO3QyIIHOW cpeabl. OxpaHa Bo3jayxa. 3arpsi3HeHHE BOAHOW cpeabl. OXxpaHa BOAHBIX PECYpPCOB.
Pazpymienue nmousbl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.
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AHTpPOIIOT€HHOE BO3/ICHCTBHME HA PACTUTEIbHBIA U KUBOTHBIM MUpP. OXpaHa paCTUTEIIHLHOTO U
KUBOTHOTO MHUpa. OCHOBHBIC MPHHIIMITEI OXpaHbl mpupoabl. KpacHeie kaurH. Ocobo oxpaHsiembie
npupoaasie Tepputopun (OOIIT). boranndeckue caapl ¥ 300JI0THIECKHE TTAPKHU.

OcCHOBHbIE TPUHIUIIBI YCTOWYUBOIO pa3BUTHUS UEJIOBEYECTBA W MNpUpOAbl. PannoHanbHOE
MPUPOJIOTIONB30BAaHME W COXpaHEHHE  Omosiormueckoro  pasHooOpasmst  3emmm.  OOmme
3aKOHOMEPHOCTH TJI00abHBIX IKOJOTHUECKUX KPU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3HUCa U €ro
BEPOSATHBIE MOCIIECTBUS.

Pa3BuTHEe METO0B MOHMTOPUHTA Pa3BUTHsI ONACHBIX TEXHOI'€HHBIX IpoueccoB. Cucmemmbie
uccnedosanusi nepexooa K pecypcocbepezaroujeti U  KOHKYPEHMOCHOCOOHOU  SHepeemuxe.
buonoeuueckoe pasnoobpasue u ouopecypcvi. Hayuomanvnvie uHgopmayuonnvie cucmemul,
obecneuusarowue 00OCmMyn K UH@opmayuu no cCOCMOSHUIO OMOeNbHbIX U008 U 3Kocucmem. OcHo8bl
9KOpeabUIUMayuu IKOCUCmeM 1 cnoco6o6 6opvobI ¢ buonospedcoenusmu. Pekoncmpykyus mopckux
U HA3EMHbIX IKOCUCTNEM.

JdeMoHcTpanuu

Tabmuipl u cxemsl: «3arps3Henue arMochepbl», «3arps3Henue ruapochepb», «3arps3HeHne
nouBbl», «[lapHuKOBBEIH 3pPexT», «Ocobo oxpaHseMble NPUPOAHBIE TEPpUTOPHNY, «Moaenu
YIPaBISIEMOTO MUPa.

Ob6opynoBanue: ¢ororpadhun OXpaHSeMbIX PacCTeHUH M KUBOTHBIX KpacHoil KHUTH
Poccuiickoit ®enepainuu, KpacHoil KHUTH pervoHa.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHBbIE
JI:;_)H HaumenoBaHue pa3ie/ioB U TeM NPOrpaMMbl Kosmyecrso 1acos f:g;g)foo:a[:;)]bﬂu e
pecypcsbl
Beero :)(:;l(;l‘]g)(:ﬂb]—lble ll;[;)ﬁi::;il;memne
1 buonorus kak Hayka 1
2 JKuBbl€ CHCTEMBI U UX U3yYEHUE 2
3 buonorus kinerku 2 0.5
4 XuMHYECKasi OpraHu3alus KJIEeTKH 10 1
5 Crpoenne U GyHKLIUHU KIETKU 8 2
6 OOMeH BelIecTB U MPEeBpaIlCHHE 9 1
SHEPTUHU B KIIETKE
7 HaCHeHCTBeHIfaSI uHpopManus u 9 0.5
peanuzanus €€ B KJIETKe
8 JKU3HEeHHEBIN UK KIETKHA 6 1
9 Ctpoenue 1 GyHKIIUA OPraHU3MOB 17 1.5
10 | Pa3mHOXXEeHUE 1 pa3BUTHE OPTraHU3MOB 8 1.5
11 ['enernka — HayKa 0 HACIEICTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHU3MOB
12 | 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10 1
13 | 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1
14 | I'enernka yenoBeka 3 0.5
15 | Cenekuusi OpraHu3MoB 4 1
16 buorexHoorus u CMHTETHYECKAs 4
OMOJIOTHS
17  PesepBHOE BpeMms 1
OBIIEE KOJIMYECTBO YACOB I10 102 0 13

I[TPOTPAMME
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11 KJIACC

DJIEKTPOHHBIE
Jrj;-]n HaumeHoBaHHe pa3e0B H TeM NPOrPaMMBbI Koamsectso acos f)liligg)spoo:al;lgmﬂme
pecypchbl
Beero Konrpoabnbie | IIpakTHyeckue
padoThI padoTsl
3apoKICHUE U Pa3BUTHE
1 | PBOJIOLIMOHHBIX NPEICTABICHUN B 4
Ounoaorun
2 Muxkpo3Boironus U €€ pe3yabTaThl 14 2
3 | MakposBosronusi 4 €€ pe3ynbTaThbl 6
4 [IpoucxoxaeHue 1 pa3BUTHE KU3HU HA 15 15
3emuie
5 [IpoucxoxaeHue yenoBeka — 10 1
AHTPOIIOTEHE3
DKOJIOTHSl — HayKa O
| B33NMOOTHOLICHWAX OPTaHH3MOB 1 3 0.5
HAJOpPraHU3MEHHBIX CUCTEM C
OKpYXarolien cpenoit
7 | OpraHusMmsl U cpeia OOUTaHus 9 1.5
8 | Dkonorus BUAOB U NONYJISALUN 9 0.5
9 DKOoJI0THA CO00IIeCTB. DKOJIOTUYECKHE 12 0.5
CUCTEMBI
10 | Buocdepa — rmodanbHast 5KOCUCTEMA 6
11 YenoBek u Okpyxarolas cpeaa 6
12 Pe3epBHOE Bpemsi 8
OBIIEE KOJIMYECTBO YACOB I10 102 0 75

ITPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOI'U TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOMI
MPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUSI

Kopn . .

HpoBepsieMoro IIpoBepsieMble TpeOOBaHUS K MPeAMETHBIM pe3yJibTaTaM OCBOEHHUsSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl CpeJHero oo1ero 00pa3oBaHus

TpeOoBaHUsI porp P P

ChopMupoBaHHOCTH 3HAHUH O MECTE U POJU OMOJOTMU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBAHUN COBPEMEHHOUN €CTECTBEHHOHAYUYHON KapTUHBI MHpA, B MIO3HAHUU 3aKOHOB
OPUPOJLl W PELICHUU >KU3HEHHO BAXHBIX COLMATBHO-3THUYECKUX, HKOHOMHUYECKUX,
9KOJIOTHYECKHUX MPOOJIEM 4YeJIOBEYeCTBAa, a TAK)KE€ B PEIIEHWU BOIPOCOB PAIMOHAIHLHOTO
IPUPOONOIB30BaHUA, B (POPMUPOBAHUY IIEHHOCTHOTO OTHOLICHUS K MIPUPOJE, OOILIECTRY,
YeJIOBEKY; O BKJIaJIE POCCUICKUX U 3apyO0eKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOJIOTHH

BnaneHnne cuctemoli 3HaHHH 00 OCHOBHBIX METOAaX HAyYHOTO ITO3HAHUS, UCTIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIIEIOBAHUAX JKUBBIX OOBEKTOB M DKOCHCTEM (OMHCAaHWE, U3MEPECHHE,
MPOBEJICHUE HAOJIOICHUH ); CIIOCOOAMHM BBISIBJICHHUS M OIICHKH aHTPOIOTSHHBIX W3MCHEHUIN
B IIPHUPO/JIC.

YMeHue BBIIBUTATh THIIOTE3bI, IPOBEPATH HX JKCIECPUMEHTAIBHBIMU CpPEIACTBAMH,
dbopMynupys I1elb HCCIEAOBaHUS, aHAIM3UPOBATH IMOTYYCHHBIE PE3yJIbTaThl M JCNaTh
BBIBO/IBI.

BrisiBneHre 3aBUCUMOCTH MEXIY HCCIEAYEMbIMH BETUYMHAMH, OOBSICHEHUE MOTYYCHHBIX
pe3yNIbTaToOB U (POPMYJIUPOBAHNE BBIBOJIOB C MCITOJIb30BAHMEM HAYYHBIX MOHSITHH, TCOPHIA
1 3aKOHOB

YMeHue  BIaJeTh ~ CUCTEMOM  OWMOJIOTMYECKHMX  3HAHHWM, KOTOpas  BKJIIOYaeT:
OCHOBOIIOJAraronye OUOJIOTUYECKHe TEPMHUHBI M TOHATHSA (KU3Hb, KIIETKA, TKaHb, OpraH,
OpraHu3M, BWJ, TOMYISIWS, KOCHCTEMa, OWOIeH03, Omoctepa; MeTabonm3M, TOMeocTas,
KJICTOYHBII MMMYHHTET, OHMOCHHTE3 OejKa, OMOIMOJMMEpHI, JUCKPETHOCTh, CAMOPETYJISINS,
CaMOBOCIIPOM3BE/ICHUE, HACIIEACTBEHHOCTb, W3MEHUMBOCTb, 3HEPrO3aBUCHUMOCTb, POCT H
pa3BUTHE);

Oouonoruueckue teopuu: kierounas teopust T. IllBamna, M. Illneiinena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO MMMYHHTETA [1. Dpnux, .M. MeynukoBa, XpoOMOCOMHas TEOpHUSI
HacsencTBeHHocTu T. Moprana, 3akoH 3apoabieBoro cxoacrsa K. bapa, spomtonmonHas
teopud Y. JlapBuHa, CHHTETHYECKasi TEOPHUSI HBOJIOIUH, TeOpHUs aHTpornoreHe3a Y. JlapBuHa;
teopust OuoreorieHoza B.H. Cykauésa; yuenne H.M. BaBuiosa o neHTpax MHOrooopasus u
MPOUCXO0XKICHUS KYJIbTYpHBIX pacTenuil, yuenue A.H. CeBepiioBa 0 MyTAX W HAIIPABICHUSIX
sBomtonnu, yueHue B.W. Bepuaackoro — o 6uocdepe);

3aKOHBI (eArHOOOpa3usi IMOTOMKOB TIEPBOTO IOKOJEHMSI, pACHICTNICHUS IPU3HAKOB,
HE3aBUCHMOI'O HacjeloBaHus Mpu3HakoB I'. MeHaens; CUEIUIEHHOTO Haciel0BaHUs
IIPU3HAKOB W HapyLIEHUs CLEIUIeHus TeHoB T. MopraHa; romMoJIOrM4eCKUX psiOB B
HacieacTBeHHoM usMeHunsoctyu H.M. BaBuiioBa; renerndyeckoro pasHosecus [x. Xapau u
B. BaiinGepra; 3apoapieBoro cxoncrsa K. bapa; Ouorenernueckuii 3akon . ['ekkens, .
Mronnepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npasuia (MuauMyMa FO. JIn6uxa, 3K0J0rHuecKor MupaMubl Yucei, OMOMacChl M SHEPTUN);
runoresbl (koamepBatHor A.M. Omapuna, nepBuuHoro OympoHa J[x. Xomzaeina, Mukpochep
C. ®okca, pubozuma T. Yek)

YMeHue pemiath MOMCKOBbIE OMOJIOTHYECKHUE 3a/1a4H; BBISBIATH IPUYUHHO-CIIEICTBEHHBIE
CBSI3M MEXAY HCCICIYEMBIMH OHUOJIOTHYECKMMH OOBEKTaMH, TPOLECCAaMU U SIBJICHUSIMU;
JIeJIaTh BBIBOJIBI U IIPOTHO3bI HA OCHOBAHUU [OJYyYEHHBIX PE3Yy/IbTaTOB;

COCTaBIISAITh TEHOTUIIMYECKHE CXEMBbl CKpPELIMBAaHUS Ui Pa3HbIX TUIIOB HACJICAOBaHUS
IIPU3HAKOB Y OPraHU3MOB, COCTABIIITh CXEMBI IIEPEHOCA BEIIECTB U DHEPTUU B KOCHCTEMAX
(Llenu NUTaHwS, TUIIEBLIC CETH)
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YMeHHe yCTaHaBIMBATh B3aMMOCBSI3M MEXIY CTPOSCHHEM M (DYHKIUSMH: OPTraHOUIOB,
KJIETOK DPa3HbIX TKAaHEW, OpraHaMd M CHCTEMAaMH OpPraHOB Yy PACTEHMI, KUBOTHBIX H
YeJIoBeKa; MEXAY dTarnaMu OOMEHa BEIECTB; 3TallaMH KJIETOYHOTO LMKJA M KU3HEHHBIX
[UKJIOB OpPraHU3MOB; ATallaMd 3MOPHOHAIBHOTO PA3BUTHUS;, T€HOTHIIOM U (PEHOTHUIIOM,
(deHoTHIIOM U (paKTOpaMu Cpezbl OOUTAHUS; TPOLIECCAMU SBOTIOIMH; IBHKYILIUMHI CHIIAMH
AQHTPONOTeHe3a; KOMIIOHEHTaMU PAa3IMYHBIX 3KOCHCTEM U MPUCIIOCOOIIEHUSMU K HUM
OpraHU3MOB

YMeHue BBIIENITh CYIIeCTBEHHBIC TPU3HAKH:

CTPOCHUSI BUPYCOB, KIETOK MPOKAPHOT M 3YKAPUOT; OAHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B, SKOCUCTEM 1 OMOCc(]ephl; CTPOSHUSI OPTaHOB U CUCTEM
OpPraHOB PAacCTCHUH, KHBOTHBIX, YEIIOBEKA; MPOIIECCOB )KU3HEACATEILHOCTH, MPOTEKAIOIIIX
B OpraHW3Max PAaCTCHHI, >KHBOTHBIX W YEJOBEKAa; OMOIOTHYECKHX IPOIeCCOB: OOMeHa
BemecTB (MeTabosmu3M), HHGOPMAIIMK U MPEBPaIIEHUs SHEPTHH, OPOKEHUS, aBTOTPOPHOTO
U TeTepoTpoHOTO THUIOB MUTaHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHe3a, AMOpHOTEHe3a, IOCTAIMOPHOHAIBHOTO  Pa3BUTHSA,  Pa3MHOXKCHHS,
WHWBUIYAILHOTO PAa3BUTHS OpraHU3Ma (OHTOTeHe3a), B3aUMOJICHCTBIS TEHOB, TeTEPO3UCA;
JEHCTBUH MCKYCCTBEHHOTO OTOOpa, CTaOMIIM3HUPYIOIIETO, IBMXKYIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOTO OTOOpa; aJJIONaTpU4ecKoro M CHMITATPUYECKOTO BUI000pa30BaHUS;
BIMSIHASL JIBMOKYIIUX CHJI DBOJIOIMH Ha TEHO(MOH] MOIMYJSIUH;, PUCTIOCOOICHHOCTH
OpPraHW3MOB K cpeie OOWTaHus, 4YepelOBaHUS HAMPABICHHWNA HBOJIOIUU; KPYroBOPOTa
BEIIIECTB M MTOTOKA SHEPTUH B SKOCHCTEMAX

ChopMHUPOBAaHHOCTh YMEHHS BBIJCIATH CYINIECTBEHHBIC MPH3HAKA BHPYCOB, KIIETOK
HpOKapI/IOT n ByKapI/IOT; OJHOKJICTOYHBIX MW MHOT'OKJICTOYHBIX OpI‘aHI/I3MOB, BUOOB,
OMOTEOIIEeHO30B U IKOCHUCTEM; OCOOCHHOCTH IMPOIIECCOB OOMEHA BEIICCTB U MPEBPAIICHHS
SHEPIruH B KJIETKe, POTOCHHTE3A, TNIACTUIECKOTO M YHEPTETHUECKOTO 0OMEHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OTUIOJOTBOPCHHUS, PA3BUTHS M PA3MHOKEHUS, HHINBHUIyaJIbHOTO Pa3BUTHUS
opranu3ma (OHTOTreHe3a), OOprOBI 3a CYIIECTBOBAaHHE, ECTECTBEHHOTO OTOOpa,
BUZ000pa30BaHusl, MPUCIOCOOJICHHOCTH OPraHU3MOB K cpefe OOWTaHMSA, BIUSHUS
KOMITOHCHTOB 9KOCHCTEM, aHTPOIOTEHHBIX M3MCHCHHI B KOCHCTEMaxX CBOEH MECTHOCTH,
KpPYrOBOpPOTa BEIIECTB M MPEBpAIEHUs S3HEPTrUuH B Onocdepe

YMeHHe HCI0JIb30BaTh COOTBETCTBYIOIIUE aPTyMEHTHI, OMOJIOTHUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl TOKAa3aTeIbCTBAa POJICTBA OPTraHM3MOB PAa3HBIX CHCTEMATHYECKHX TPYIII,
B3aNMOCBA3U OpTraHnu3MOB )41 Cpcabl O6I/ITaHI/I$I; CAUHCTBa YCJIOBCUYCCKUX pac;
HEOOXOIMMOCTH 37J0POBOTO 00pasa >KM3HU, COXPaHEHHUS pa3HOOOpa3usi BUIOB U SKOCHCTEM
KaK yCJIOBUS COCYIIECTBOBAHUS IIPUPOABI U YETOBEUYECTBA

YMeHHe  KpUTHYECKHM OLEHHBaThb HHGOpMAIMIO  OHWOJOTHYECKOTO  COAEPIKaHUS;
MHTEPIIPETHPOBATh STHYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHWN B OMOJIOTHM,
MeIuIuHe, OMOTEXHOJOIMH; pPAacCMaTpUBATh TJO00ATbHBIE 3KOJOTMYECKHE MPOOIeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO MO3HIIUIO
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IHEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110

BHOJIOI'NHN

Kon

IIpoBepsieMblii 3JIEMEHT COJAEePKAHMS

1

buonorus xax HayKa. JKuBbIe cCTEMBI I X HU3YUCHUC

1.1

CoBpemeHnHass Ouoyiorus — KOMIUIEKCHas HayKa. buonoruueckue Haykd U U3ydaeMble UMHU
HpOGHGMBI. chH,Z[aMeHTa.HBHBIe, IMMPUKJIIAAHBIC U TIOUCKOBBIC HAYUYHBIC HCCIICAOBAHNS B 6HOHOI‘I/II/I.
3HavyeHre OMOJIOTHU B (POPMHUPOBAHWUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa.
[Tpodeccuu, cBszanHble ¢ Ouonorueil. 3HaUeHHE OWOJOTHUU B MPAKTHUYECKON NEATEIHHOCTH
YeJloBeKa: MEAUIIMHE, CEIbCKOM X03SIIICTBE, MPOMBIIIJICHHOCTH, OXpaHe IPUPOIbI

1.2

JKuBple cucTemMbl Kak mpeamer u3ydeHus Ouonoruu. CBOWCTBA KHMBBIX CHUCTEM: EIUHCTBO
XMMHYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTh, CIOKHOCTh W YHOPSJOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOpraHU3alMs, CaMOBOCIPOU3BEJCHUE, Pa3JIPaKUMOCTh,
W3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpPraHU3ALMU )KUBBIX CUCTEM: MOJIEKYIISIPHBIM, KIIETOUYHBIA, TKAHEBBIN, OPraHU3MEHHBIN,
MONYJIAIIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OmoreomeHoTnueckuii), o6uochepusnrii. Ilporeccsl,
MPOUCXOJSIINE B JKUBBIX cucreMax. OCHOBHBIC MpPHU3HAKH >KUBOTO. JKHW3HB Kak Qopma
CYIIIECTBOBaHUS MaTEPUU

1.3

Meroapl Ouosiormveckor Hayku. HaOmromenwe, m3MepeHHe, SKCIEPUMEHT, CHCTeMaTH3aIlus,
MeraaHanu3. lloHsatTue o0 3aBUCMMOM UM He3aBUCMMOM IiepeMeHHOM. IlnmanupoBanue
skcniepuMenTa. [loctanoBka u mpoBepka runote3. Hymnesas runotesa. [lonsitue BeIOOpKH U €€
JOCTOBEPHOCTh. Pazbpoc B Oumonormvecknx AaHHbIX. OIEHKa JOCTOBEPHOCTH TMOTYyYEHHBIX
pe3ynbTaToB. [IpUumHBI HCKa)XKEHUs PE3yJIbTATOB HKCIIEpUMEHTA. [IoHATHME CTaTUCTUYECKOTO
TecTa

KneTka xak Omoioruyeckasi CHicTeMa

2.1

Knerka — cTpyKkTypHO-(pyHKIIMOHANIbHAS €AMHUIA KUBOTO. VICTOPHS OTKPBITHS KIeTKU. PaboTh
P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIann, M. Illnetinen, P. Bupxo). OcHOBHBIE
IIOJIOYKEHUSL COBPEMEHHOM KIIETOYHOU TEOPUH.

Meroapl MOJIGKYJISAPHOW W KJIETOYHOHW  OWOJOTHM: MHKPOCKOMHS, Xpomartorpadmus,
anekTpoope3, METOJ  MEYEHBIX aTOMOB, Au(QepeHnHnaIbHoe LHEeHTpU(yrupoBaHuE,
KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIBTPAMHKPO3JIEMEHThl. Boga u €€ posib Kak
pacTBOpHUTEIIS, peareHTa, ydacTHe B CTPYKTYPUPOBAHUM  KIETKH, TEIJIOPETYJISLIUH.
MunepanbHbIe BEeLIECTBa KJIETKH, UX Onosioruyeckasi posib. Poib KaTHOHOB U @aHMOHOB B KJIETKE.
buonorudeckue nmomumepsl. benku. AMUHOKUCIOTHBIH cocTaB 0enkoB. CTPYKTyphl OEITKOBOI
Moniekynbl. IlepBuuHas cTpykTypa Oenka, NeNTHAHAas CBsI3b. BTopuuHas, TpeTHuHas,
yeTBepTUYHAsA CTPYKTyphl. Jlenarypamms. CBoiictBa OenkoB. Kiaccuduxamms Oenkos.
buonornueckue GyHKIIMNU OEIKOB.

VYrneBoapl. MoHOCaxapubl, IUCaXapuabl, OJUTrOCaxapuabl M mojucaxapuibl. OOmmil miaH
CTpOCHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA yriieBoJ0B. buonornueckue GpyHKINN yrieBoa0B.
Jlumuael. TuapodunsHo-ruapodoOHbIe cBoiicTBa. Kiaccudukanus numuaos. TpUriavmepubl,
dbochonmunuab, BOCKH, CTepouabl. buonornueckue (ynkmuu iunumoB. OOmmue cBoHCTBA
OMOJIOTMYEeCKIX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K CAMO3aMbIKAHUIO, TIOTYITPOHUIIAEMOCTb.
Hyxkneunoseie kucnotel. JJHK u PHK. Ctpoenune nykinenHoBsix kuciot. Hykneotuapl. [IpuHnun
komruieMeHTtapHocTu. IlpaBunmo Yapradda. Crpykrypa JHK — jgBoitHas crnmpains.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JJHK. Buast PHK. ®@ynkuun PHK B knetke.
Crpoenne Monekynabl AT®. Makposprudeckue cBa3u B Mojekyile AT®. buonormueckue
¢ynkuun AT®. BoccraHOBICHHbIE NEPEHOCUYMKH, MX (QYHKIUH B KieTke. CeKBEHHMpPOBaHUE
JIHK.

CrtpykrypHast OWOJOTHS: OHOXMMHUYECKHME U OMO(PHU3UYECKHE UCCIEOBAHUS COCTaBa H
MIPOCTPAHCTBEHHOMN CTPYKTYPbl OMOMOJIEKYIT
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Tumbel KJIETOK: JyKapuOTHUecKas | mpokapuoTHydeckas. CTpyKTypHO-QYHKIIMOHAIBHBIC
00pa30BaHMsI KJIETKH.
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Crpoenne npokapuoTHueckoi kieTku. Kierounas crenka Oakrepuilt u apxeil. OcobeHHOCTH
CTPOCHUS TeTepOTPODHON 1 aBTOTPO(DHON MPOKAPUOTUIECKUX KIETOK. MECTO M POJIb MPOKAPHUOT
B OMOIICHO3aX.

Crpoenne u (yHKIMOHUPOBAHWE DYKAPUOTHUUECKON KiIeTKW. [lma3matudeckas memMOpaHa
(mnazmanemma). CTpykTypa mia3MaTHuecKod MeMmOpaHbl. TpaHCIOpT BEIIECTB uepes
MJIa3MaTHYeCKyI0 MeMOpaHy: maccuBHbIA (auddysus, oOnerdyéHHas auddysus), aKTUBHBII
(mepBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcmopt). Ilomynmponunaemocts MemOpansl. Pabota
HaTpUH-KaJIMEBOTO HAcOoca. DHIOIMTO3: MUHOIMTO3, (paroruTo3. Dk3omuTo3. Kilerounas creHka.
CrpykTypa 1 GyHKIHMU KIETOUYHOM CTEHKH pacTeHHil, rpuoOoB.

[urtommazma. [luto3omb. IluTockener. JIBuwkeHue uMTomiasMbl. OpraHowabl KIETKH.
OpHOMeMOpaHHBIE OPTaHOUABI KIETKU: dHAomnazMatudeckas cetb (DI1C), anmapat ["onbmxw,
JU30COMBI, UX cTpoeHue U (GyHKIuU. B3aumMocBs3b 0JHOMEMOpaHHBIX OPraHOUJOB KIIETKH.
Crpoenue TpaHyiaspHOro perukyiyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['magkuii (arpaHyssIpHBIN) SHIOTUTA3MAaTHYECKUM peTUKYIyM. CekpeTopHas (yHKIIH
anmnaparta ['onpmxu. TpancnopT BelecTB B KieTke. Bakyosan pacturenbHbIX KieToK. KiieTouHbli
cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPUH, ITACTUIBL.

Crpoenue 1 pyHKIMYA MUTOXOHIpH U TuiacTu. [lepBuuHble, BTOpUYHBIE U CIIOKHBIE MJIACTH/IbI
(OTOCUHTE3UPYIOIIUX JYKapuoT. XJIOPOILIACTHL, XPOMOIUIACTBI, JIEWKOIUIACTHI  BBICIIUX
pacTeHui.

HememOpannsie opranousl kietku CtpoeHue U (yHKIMU HEMEMOPaHHBIX OPraHOUIOB KIICTKH.
Pubocomer. MukpodunamenTsl. Mplieunblie KI€TKH. MukporpyOouku. KieTouHbld IIEHTP.
CtpoeHue U IBIKEHHE )KTYTHKOB M pecHHYeK. MUKpOTpyOOUKH UTOILIa3MBbL. L{eHTpHOIIb.

Anpo. O6onouka siapa, XpOMaTHH, KapyuoIIa3Ma, SIAPBIIIKHA, UX CTpoeHrue U QyHKIUH. S nepHbIi
6enxoBbIi MaTpukc. [IpocTpaHcTBEHHOE paconokKeHne XpoMocoM B HHTepdaszHoM siape. benku
XPOMATHHA — TUCTOHBI.

Knerounsle BkitoueHus. CpaBHMTEIbHAs XapaKTEPUCTHKA KJIETOK AYKApUOT (PAaCTUTENBHOM,
YKUBOTHOM, TPUOHOI)
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AccumMmisiivsl M JUCCUMMIISIUS — JIB€ CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOGHBIN U reTepOTPOPHBII. YyacTre KUCIOPoaa B OOMEHHBIX MpoIeccax. JHEPreTHIECKoe
obecrieuenure kieTku: npeppaiienne AT® B oOMeHHBIX Tiporieccax. DepMeHTaTUBHBIN XapakTep
peaKIuii KIETOYHOTro MeTabonu3mMa. GepMEeHTHI, UX CTPOEHHUE, CBOMCTBA U MEXAHU3M JICHCTBHSL.
Kodepmentsl. Otnuunst GepMEHTOB OT HEOPTaHUUYECKUX KATalln3aTopoB. beslku-akTuBaToOpsl U
OEIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOpPOCTH (DEPMEHTATUBHBIX pEaKIMid OT pPa3IHYHBIX
(hakTOpOB.

IlepBUYHBI CUHTE3 OpraHUYeCKUX BelecTB B kieTke. PorocuHTre3. Ponp xiopomnactoB B
nporecce ¢porocuHTe3a. CBeToBast u TeMHOBas ¢a3bl. [IponykTuBHOCTH (hoTOCHHTE3a. Bimsiane
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh POTOCHHTE3a. 3HaUeHHE (POTOCUHTESA.

XemocuHTe3. Pa3zHooOpaszwe OpraHM3MOB-XEMOCHHTETHKOB: HUTpUDHUIHMpYIONHE OaKTepHH,
Kele300aKTepun, CEpoOaKTeprH, BOIOPOAHBIE OaKTepuu. 3HAUeHNE XeMOCUHTE3a.

AHa’poOHbIe opraHu3Mbl. Buaer Opoxenus. IIpomykTel OpokeHHMsI W WX HCIOJb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHM3MBI Kak OOBEKThl OWOTEXHOJOTMHM U BO30yIUTENH
0ose3Hel.

AspoOHBIE OpraHU3MBI. DTarbl YHEPreTudeckoro ooMena. [loaroroBurenpHbIi dTan. [mukonm3
— OECKHUCIIOPOIHOE PACIICTIIICHUE TIFOKO3BIL.

buonoruueckoe okuciaeHHe, WIM KJIETOYHOE JbIXxaHue. Ponb MUTOXOHIpWII B Mpoleccax
ouosiornyeckoro oxucieHus. luximdeckue peaknuu. OxuciautenbHoe (ochopuarpoBaHue.
[IpeumymecTBa a’poOHOTO TyTH OOMEHa BEIIECTB Tepeln aHa’dpoOHBIM. D(PHEKTHBHOCTH
HHEPreTHYECKOro 0OMeHa

2.5

Peakuun marpuuHoro cuHresa. I[IpyHIMI KOMIIJIEMEHTApPHOCTH B PEAKLUAX MaTPUYHOTO
cuHTe3a. Peammsanus HacimencTBeHHOW wWHQopManuu. ['eHeTHYecKuid KON, €ro CBOMCTBA.
Tpanckpunuus — marpuunbiii cuaTe3 PHK. [IpuHIunel TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTD,
aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTh. TpaHcmsanus U €€ dTambl. Y4acTue TPaHCIOPTHBIX
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PHK B OmocunTe3e Oenka. YcmoBus OmocuHTe3a Oenka. KommpoBanue amMuHOKUCIOT. Poib
prubocoM B OMocuHTE3€e OeKa.

Opranu3zaiiis reHoMa y TIPOKapuoT M DYKAPUOT. Perynsnus akTUBHOCTH T€HOB Y MPOKAPHOT.
I'mnore3a omepona (®. XKako6, XX. Mano). Perymsamus oOMEHHBIX MPOIECCOB B KIIETKE.
Kinerounslit romeocras.

Bupycbl — HeknerouHnble (GOpMbl KHU3HM W OoOnuratHble mapa3uThl. CTpoeHue MNpOoCThIX U
CJIO’KHBIX BHPYCOB, PETPOBUPYCOB, OaKTepHO(haros.

Bupycubie 3a0oneBanus denoBeka, >kuBOTHBIX, pacTteHuid. CITN, COVID-19, comuansHbie U
MEIULMHCKUE MTPOOIIEMBbI

2.6

Knerounslii uki, ero nepuoas! u peryssinus. Marepdasza u muto3. Oco6eHHOCTH MPOLIECCOB,
nporekatomux B wuHTepdaze. IloaroroBka kierku K jaeneHuto. [IpecuHTeTHUecKuit
(TOCTMUTOTUYECKHIA), CHHTETUYECKUH M TOCTCHUHTETHYECKHH (MPEMUTOTUYECKHI) MEepHOIbI
nHTEep(Da3HI.

Matpuunslii cuare3 JIHK — perumkanus. [Tpunnunsr permkannn JJHK: komnementapHoCTb,
MOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTUIApaUIeNbHOCTh. Mexanudm  perukauun — JTHK.
Xpomocombl. CtpoeHue xpomMocoM. Tenomepsl U TeroMepasza. XpOMOCOMHBIA HaOOp KJIETKU —
KapuoTuIl. JIMIUIOMHBIA M TaIrUIOWIHBIA HAOOPBI XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBEI.
ITonoBbIe XPOMOCOMBI.

Jenenne knetkn — MUTO3. CTaauu MUTO3a U NMPOUCXOJAIIME B HUX MPOLECCHl. THIIBI MUTO3a.
Kapuoxkunes u untokune3. buonorndyeckoe 3HadyeHre MUTO3a. Perynsius MUTOTHYECKOTO LIUKJIIA
kietku. [Iporpammupyemas kiaetodHasi rubesnb — arnonTos.

DyHKIIMOHATIbHAs TCHOMUKA

Opranusm Kak OHoJOrHYecKasi CUCTeMa

3.1

OnHOKJIETOYHBIE, KOJIOHUATIbHBIE, MHOTOKJIETOYHBIE OPTraHU3Mbl 1 MHOTOTKAHEBBIE OPTraHU3MBI.
@®opMbI pa3MHOXKEHHsSI OpraHu3MoOB: Oecroioe (BKJIIOYash BEreTaTMBHOE) M IOJIOBOE. Buabl
0ecIooro pa3sMHOKEHUS: TOYKOBaHUE, CIIOPYIISLNS, (pparMeHTals, KIOHHPOBaHUE.

ITonoBoe pasmuoxenue. IlonoBble kieTku, uiau ramersl. Meito3. Craguu meiiosa. IloBenenue
xpomocoMm B Meito3e. Kpoccunrosep. buosiornueckuii cMpIicii Meii03a M TOJIOBOTO MpoIecca.
Melio3 1 ero MecTO B )KU3HECHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pazputue. ['amerorene3 y *)uBOTHBIX. [losoBbie xene3bl. OOpa3oBaHue U
pa3BUTHE TOJOBBIX KieTOK. CnepmaroreHe3 u ooreHe3. CTpOEHHE TIOJOBBIX KIIETOK.
OmnogoTBOpeHHe M SMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI OIIOJOTBOPEHHS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanpHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). CTamuum SMOpHUOTEHE3a >KMBOTHBIX (Ha
npumepe JArymkn). Jpodnaenue. Tunsl qpo6ienus. OcoOeHHOCTH APOOICHUS MIEKOHUTAIOIIUX.
3apoJpIlieBble JTUCTKU (TacTpysisnus). 3aKiagKka OpraHoB U TKaHEW U3 3apOAbIINIEBBIX JIHCTKOB.
B3anmHoe BiMsiHUE YacTell pa3BUBAIOIIETOCS 3apojbliia (IMOpUOHAIBHAS WHAYKIHNS). 3aKiaaKa
IJIaHA CTPOEHHUS JKUBOTHOT'O KaK PE3yNbTaT NEPAPXUUECKUX B3aUMOJICHCTBUI IT'eHOB. BiusiHue Ha
SMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOIIECH CPE/IbL.

Poct u pasButne xuBoTHBIX. [locTomMOproHanbHbIN Tiepuoa. [IpsMoe u HenmpsiMmoe pa3BUTHE.
PazButue ¢ meramopo3om y OeCrO3BOHOUYHBIX M MO3BOHOUYHBIX JKMBOTHBIX. bHonornyeckoe
3HaQUYE€HHE MPSAMOrO0 M HEMPSMOIO Pa3BUTHS, MX PACHPOCTPAHEHUE B IpHpoie. Tumsl pocra
KHUBOTHBIX. DAKTOPBI PETYJSAIMH POCTA )KUBOTHBIX U yesoBeka. CTaauu MOCTIMOPUOHAIBHOTO
pa3BUTHS y )KUBOTHBIX U yesnoBeka. [leproibl oHTOreHe3a yenoBeka.

PasmHoxxenune u pasButHe pacteHuidl. ['ametoduT u cnopodur. Meiio3 B KU3HEHHOM LIHKIIE
pactenuii. OOpa3zoBaHue CIop B Mporiecce Melio3a. ['amerorenes y pactenuid. OTmuioqoTBopeHne
U pa3BUTUE PACTUTEIBHBIX OPraHM3MOB. /[BOITHOE OIUIOAOTBOPEHUE y IIBETKOBBIX PACTEHUH.
ObpazoBaHue 1 pa3BUTHE CEMEHU. MeXaHU3MbI PEeryJIslid OHTOT€HEe3a Y PACTeHUN U )KUBOTHBIX

3.2

Hctopust cTaHOBIIEHUS! U pa3BUTHUSI TEHETUKU KaK Haykh. OCHOBHbIE T€HETUUYECKHUE MOHITUS U
CUMBOJIbL. ['OMOJIOTMUHBIE XPOMOCOMBI, AQJlJICIbHBIE TEHbI, aJbTEPHATUBHBIC MPU3HAKH,
JOMHUHAHTHBIM M PEIECCUBHBIN MPHU3HAK, TOMO3UTOTa, TETEPO3UT0OTa, YUCTAs JIMHUS, THOPUIBI,
reHoTun, ¢eHoturl. OCHOBHBIE METOJbI TEHETHUKU: TUOPUIOIOTHYECKHM, IUTOJIOTHYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUM
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Monorubpunnoe ckperupanue. IlepBoiii 3akoH MeHzaenst — 3aKOH €JUHOOOpa3ust THOPHIOB
nepBoro nokosjeHus. [IpaBuno qomunupoBanus. Bropoit 3akoHn MeHzens — 3aK0OH pacilerieHus
NpU3HAKOB. l{UTONMOTrHMUYECKHE OCHOBBI MOHOTHOPHIHOTO CKpELIMBaHMA. [ HMMOTe3a YUCTOTHI
ramer.

AHanmuzupyrouiee ckpemuBaHue. [IpoMexxyTouHblll XapakTep HacienoBaHusd. Paciieruienue
MIPU3HAKOB IIPH HEMOJIHOM JIOMUHHUPOBAHUMU.

JurubpumHoe ckpermmBanue. Tperuil 3akoH MeHenss — 3aKOH HE3aBHCHMOTO HACIIeJOBAHHUS
npu3HakoB. LluTonoruueckre OCHOBBI TUTMOPUAHOTO CKPEIIMBAHNA.

CuenuieHHOe HaclieioBaHue Mpu3HakoB. PaboTel T. Moprana. CueruieHHOe HacieJ0BaHUE TeHOB,
HapylIEHNE CLUEIJICHUS MEXKy F'€HaMHi. XPOMOCOMHAsl TEOPHS HACJIEICTBEHHOCTH.

I'enernka mnosa. XpOMOCOMHBI MEXaHU3M OIpENETICHUs Moia. AYTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHBIii M TreTeporaMeTHbld Mojd. ['eHeThuyeckass CTPYKTypa MOJOBBIX
xpoMocoMm. HacienoBanue nNpu3HaKkoB, CLEIUIEHHBIX C I1I0JIOM.

l'enotun kak wmenoctHas cucrema. [lneiloTponusi — MHOXECTBEHHOE JEHCTBUE TIEHA.
MHoxecTBEeHHbIN aienu3M. B3aumopeiicTBue HeaienbHbIX T'eHOB. KoMIIeMEHTapHOCTb.
Onucras. [lomumepus
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B3aumoneiictBie reHotumna u cpeapl npu GopmupoBaHun ¢GpeHoruna. M3MeHYMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHbIE MpHU3HAKK. BHIbl W3MEHUMBOCTU: HEHACIEJICTBEHHAs U
HACJIC/ICTBEHHas!.

Mopaudukanonsas U3MEHUMBOCTh. Pomb  cpeapl B (popmMupoBaHUM — MOAM(DHUKAIMOHHON
n3MeHYnBoCTH. Hopma peakumu mnpusHaka. BapuwanmoHHBIM psig w1 BapuarvioHHast kpusas (B.
Horanncen). CoiicTBa MOau(pUKaIMOHHON U3MEHYNBOCTH.

'eHoTnnmueckass  m3MeHYMBOCTb.  (CBOMCTBA  IEHOTMIIMYECKOW  M3MEHYMBOCTU.  Bupl
TEHOTUIMHYECKON N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaIIHOHHASL.

KomOuHaTiBHAsT W3MEHYMBOCTh. MeH03 H TIOJOBOM TIPOIlECC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. POITh KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUM T€HETUYECKOTO PasHOOOpa3us B
Ipeaesiax 0HOro BUAA.

MyranoHHas ”3MEHUYMBOCTb. Bubl MyTaIiuii: reHHbIie, XpOMOCOMHbIE, TeHOMHBIE. CIIOHTaHHBIE U
VMHAYLMPOBAHHBIE MyTalluU. SIepHbIE U IUTOIUIa3MaTHYecKue MyTaunuu. CoMaTUYECKUE U MTOJIOBBIE
MyTtauuu. [lpudnHbl BO3HMKHOBEHHUS MyTanuil. MyTareHbl W WX BIMSHUE HA OPraHU3MBL
3aKOHOMEPHOCTH MYTAlMOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKHX PSAJ0B B HACJIEICTBEHHOMU
n3menunBoctr (H.W. BaBunoB). BHesiiepHas n3MEeHYMBOCTh U HACIIEACTBEHHOCTh

3.5

KapuoTtun denoseka. MexayHapo/iHasi mporpaMMa MCCIEI0BAaHUS T€HOMa 4YeaoBeKka. MeTobl
W3YYCHHUS] TCHETUKH 4YelIOBEKa: TeHeaJlOTMYecKHil, OJNW3HELOBBIA, ITUTOTCHETUYECKUH,
MOMYISIUOHHO-CTATUCTUYECKUH, MOJIEKYJIIpHO-reHeTuueckuil. COBpEMEHHOE OIpe/eeHue
TEHOTHIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCIie ¢ moMoubro [TLP-
ananu3a. HacnencrBenHsie 3a001eBaHus YenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YEIOBEKA.
bone3snn ¢ HacneACTBEHHOM NPEIpACIIONOKEHHOCThIO. 3HAUYEHUE MEAMIIMHCKOW TeHETUKH B
MPEIOTBPAIICHUH | JICYCHUH TeHETUYECKUX 3a00seBanmii yesioBeka. CTBONOBBIE KIETKH

3.6

JomecTukanus U cenekuus. 3apoxIAeHUE CeJIEKIMU U noMectukanmu. Yuenue H.M. BaBuiioa o
[EHTpax MPOUCXOXKICHUS U MHOTOOOpasusi KyJIbTYpHBIX pacTeHUd. Ponb celekuuu B CO3MaHUU
COpPTOB pacTEHUM M MOPOA KUBOTHBIX. COpT, mopoAa, MTaMM. 3aKOH TOMOJIOTUYECKUX PSIOB B
HaclleICTBeHHOM n3MeHunBocty H.W. BaBuioBa, ero 3HaueHue 1j1si CEIEKIIMOHHON pabOTHI.
Mertoapl ceneKITMOHHOM paboThl. ICKyCCTBEHHBIN OTOOP: MAaCCOBBIA M MHIMBHIYATbHBIA. DTaITbl
KOMOMHAIIMOHHOW celeKiuu. VIcTbITaHne MPOU3BOAUTENEH O MOTOMCTBY. OTOOP 1O TEHOTHITY
C TIOMOIIBIO OIIEHKH ()eHOTHIIAa TOTOMCTBA U OTOOP MO FEHOTHIY ¢ TTomoIbio aHaim3a JIHK.
HckyccTBEeHHBIN MyTareHe3 Kak METOJ| CeJICKIIMOHHON pa0oThl. PaquanoHHbI 1 XUMUYECKUI
MyTareHe3 KakK HWCTOYHMK MYTalluid y KYJIbTYpHBIX (opm opranm3moB. Mcmons3oBaHue
T€HOMHOTO PEJAaKTUPOBAHUS W METOJO0B pekoMOMHaHTHBIX JIHK nns momyueHus ucxoIHOTO
Marepuaia s CeJICKIIUH.

[Nomy4yenue nonuruion10B. BHyTpuBHI0Bas ruOpuau3ais. biM3kopoacTBeHHOE CKpelMBaHue, Wil
nHOpuaMHT. HeponacTBeHHOE CKpelmBaHWe, WIM ayTOpuauHT. ['eTepo3uc M €ro MpUYHHBL
Hcnonr3oBanne rereposuca B cenekuuu. OtmanéHHas rubpumukanys. [Ipeomonenue Oecruiomus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENIEKITNH PACTEHUI 1 )KUBOTHBIX
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3.7

OOBEKThI, HCHONb3yeMble B OWOTEXHOJOTMH, — KIETOYHbIE U TKAaHEBbIE KYIbTYpBHI,
MUKPOOPIaHU3MbI, WX XapaKTepUCTUKA. TpaaulMoHHas OHOTEXHOJOTHs: XJeOoledyeHue,
MOJTy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEIHE. MukpoOuonoruueckuii cuure3. OOBbEeKThI
MUKpOOHONOrndeckux TexHonoruid. IIpomsBoncTBo ©Oenka, aMHUHOKHCIOT ¥ BHUTaMHHOB.
HckyccTBeHHOE OIUIOIOTBOpPEHNE. PEKOHCTpYKIMS SIMLIEKIETOK M KIOHUPOBAaHHE >KHBOTHBIX.
Merton TpaHCIUTaHTaUUu SAEp KIETOK.

XpoMOCOMHasi M TIeHHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha U KOHCTPYUPOBaHHUE
pekomOuHanTHBIX JIHK. JlocTmkeHHs M MEepCHEKTUBBI XPOMOCOMHON W TE€HHOW WHKCHEPHH.
MenunuHckre 6noTexHoaoruu. Mcmnonb30Banue CTBOJIOBBIX KIETOK

Cuctema 1 MHOTOOOpa3ue OPraHMueCcKOro Mupa

4.1

buonorudeckoe paszHooOpaszue opranu3moB. CoBpeMEHHasi CHCTEMa OPraHWYEeCKOro MHpa.
[Tpunnumne! knaccudukanuu opranu3MoB. OCHOBHBIE CHCTEMAaTUUYECKHE TPYIITBI OPTaHU3MOB.
Oco0eHHOCTH CTPOSHUS U JKU3HEIEATEIIbHOCTH OJJHOKJIETOYHBIX OpraHu3MoB. baktepun, apxew,
OJTHOKJICTOYHBIC TPUOBI, OJHOKJIETOYHBIC BOIOPOCIH, APYTHe MPOTHCTHL. KoloHMambHbIE
OpraHu3Mbl. J[BHKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aME&OOWTHOE, KTYyTHKOBOE, PECHUYHOE.
3amuTa y OJHOKJIETOYHBIX OpPraHu3MOB. Pa3fgpa)kMMOCTh Yy OJIHOKJIETOYHBIX OpPraHHU3MOB.
Takcucel

4.2

MHoOrokjeTouHble pacTeHus. B3anMoCBA3b 4YacTeil MHOTOKIJIETOYHOI'O OpraHu3Ma. TKaHu,
OpraHbl U CUCTEMBI OPraHOB MHOT'OKJIETOUHOr0 opranu3Ma. Opranusm Kak eInuHoe 1enoe. TkaHu
pactenuii. TUMBI pacTUTENBHBIX TKaHEN: 00pa3oBaTenbHasi, IOKPOBHAs, MPOBO/IIAs, OCHOBHAS,
Mexanudeckas. OCOOEHHOCTH CTpOeHUs], GYHKIMI U pacIoIOKEHUs TKAHEH B OpraHax pacTeHui

4.3

BereratuBHble 1 reHEpaTUBHBIE Opranbl pacTeHuil. @yHKIMN opraHoB U cucTeM opraHoB. Kapkac
pacteHuil. JIBU)KEHHE MHOTOKJIETOYHBIX PAacTEHU: Tponmu3Mbl U HacTuu. [lorjomeHue BOJbI,
YIIJIEKHUCIIOTO Ta3a U MUHEPAJIbHBIX BELecTB pacTeHusMH. Jlpixanue pacrenuil. Auddysus razon
yepe3 MOBEPXHOCTh KIETKU. TpaHCIOPTHBIE CUCTEMbI pacTeHHil. BplieneHue y pacTeHU.
3amuTa y MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpeacrBa macCUBHOM M XUMUYECKON 3aIUTHI.
duToHIM LI

Pa3apakuMocCTh U peryisnus y opraHusmMoB. Pa3npaxuMoCTs U peryisiius y MHOTOKJIETOYHBIX
pacteHuil. PocToBbie BENIECTBA U MX 3HAYCHHE

4.5

MHOroKJIETOYHbIE KUBOTHBIE. B3aMMOCBSI3b 4YacTel MHOTOKJIETOYHOIO OpraHu3Ma. TkaHH,
OpraHbl M CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranu3Ma. OpraHusM Kak €AHHOE IeJioe.
I'omeocra3. TkaHuM >KHBOTHBIX M 4YEJIOBEKAa. THIBI >KMBOTHBIX TKAaHEH: SIUTCIUAILHASA,
COCIMHUTEINIbHAS, MbIIIeYHasA, HepBHasA. OCOOCHHOCTU CTPOCHMA, (DYHKIMA U PaCIONIOKEHUS
TKaHEH B opraHax >KMBOTHBIX M Y€JIOBEKa

4.6

Opransl U cuCTEeMBl OPraHoOB >KMBOTHBIX. DyHKIMU OpraHoB M cUCTEM opra”oB. Omopa Tena
opranu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbslii u
BHYTpeHHUH ckeneT. CTpoeHUEe U TUIbI COCTMHEHUS KOCTEH.

JIBM>KEHME MHOTOKJIETOYHBIX JKMBOTHBIX. [IuTaHume >KMBOTHBIX. IluTaHME MO3BOHOUYHBIX
KHUBOTHBIX. JIpIxaHue »kuBOTHBIX. KoxxHOe npixaHue. XKabepHoe 1 1ErouHoe AbIXaHue.

JlbIxaHW€ TII03BOHOYHBIX JKMBOTHBIX. OBOJIIOLIMOHHOE YCIIO)KHEHHE CTPOEHHUS JIETKHUX
ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas CHCTEMa 4eI0BeKa. MeXaHU3M BEHTWISLMM JIETKUX Y
IITUL ¥ MJIEKONTUTAIOIMX. TpaHCIIOPT BEIIECTB Y OPraHn3MoB. TpaHCIIOPT BELIECTB Y )KMBOTHBIX.
KpoBenocHas cucrema u e€ opranbl. KpoBeHOCHas cuctema Mo3BOHOYHBIX KUBOTHBIX. Kpyru
KpOBOOOpAIICHUs.  DBOJIOIMOHHBIC  YCIOXXHEHHMS  CTPOCHUS  KPOBEHOCHOH  CHCTEMBI
IIO3BOHOYHBIX JKMBOTHBIX. DBblfenenne y opraHu3moB. BbigeneHne y  SKMBOTHBIX.
CoxpaturenpHple Bakyonu. Opranbl BbiaeneHHs. CBs3b IOJOCTH Tejda C KPOBEHOCHOW H
BBIICIIUTCIIBHON  CUCTEMAaMH. DBblelieHHe y IO3BOHOYHBIX OJKMBOTHBIX. 3alllUTa Yy
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI 1 UX TIPOM3BOHBIE.

Pa3npaxuMoCTh M peryisuus y opraHu3MoB. Pa3apakuMoCTh y OJHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. PazapaxuMocCThb U peryisius y MHOIOKJIIETOYHBIX paCTeHUN. POCTOBBIE BEleCTBA U UX
3HAYECHHUE.

HepBHas cucrema u pediekTopHas peryisiiiis Yy MHOTOKJIETOYHBIX )KUBOTHBIX. HepBHas cucrema
U €€ OTAEIbl. DBOIIIUOHHOE YCIO0KHEHUE CTPOCHUS HEPBHOU CUCTEMBI Y )KMBOTHBIX.
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PazpaboTtka aropuT™MoB U nporpamm 1ist 3hGeKTHBHOM (HyHKIIMOHATFHON aHHOTAIIMN T€HOMOB,
TPAHCKPUIITOMOB, ITPOTEOMOB, META0OJIOMOB MHKPOOPTaHM3MOB, PACTCHHH, J>KHBOTHBIX H
YeJI0BEKa

OpranusM 4enoBeKa U €ro 310pOBbE

5.1

Oprasbl U CUCTEMbI OpraHoB yenoBeka. OTHeNbl TOJOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX.
Peduexc u pedaekropHas ayra. besycrnoBHbie 1 ycinoBHBIE peduiekcesl. [ 'ymopanbHas perysus
Y 9HI0KPHHHAS CUCTEMa KUBOTHBIX U yenloBeka. JKese3bl S9HAOKPHUHHON CHCTEMBbI U KX TOPMOHBI.
HelictBue ropMoHOB. B3anMOCBA3b HEpPBHOW H HIHIOKPUHHOW CHUCTEM. [ umoraiamo-
runoduszapHas cucrema. Peduekc u pediekropnas nyra. besycinoBHbie U yCIOBHBIE pedIIeKChI
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3ammTa opranusma ot OosiesHed. UMMmyHHas cuctema denoBeka. KieTouHblii U TyMOpaabHBII
UMMYHUTET. BpoxaEHHbINH, MpHOOpeTEHHbIN ciennduyeckuii IMMYHUTET. Teopus KIOHaIbHO-
cenektuBHOro ummyHnutera (I1.0pnux, @.M.bepuer, C.Tonerasa). BocmanurensHble OTBETHI
opranu3MoB. Poiib BpOKIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JIeBaHHH

53

KpoBeHocHass cucrema u €€ opranbel. Cepjue, KpOBEHOCHBIE cOCynbl M KpoBb. Kpyru
KpoBooOparieHus. Pabora cepama u e€ peryasnus

54

Heixanne uvenmoBeka. Juddysus razoB depe3 MOBEPXHOCTh KIETKH. J[pIxaTenpHas cucTema
JenoBeKa. J{prxareiapHas MOBEpXHOCTh. Perynsius apixanus. [[pixaTenbHbie 00bEMBI

5.5

[TumeBapuTenbHas cucteMa yenoBeka. OTesbl MUILEBAPUTEIBLHOTO TpakTa. [IuieBapurensHbie
xKele3bl. BHyTpHIOI0CTHOE U BHYTPUKIIETOUHOE MUIIEBAPEHUE

5.6

[ToxpoBel 1 ux mpousBoanHbie. Opransl BeiAeneHus. [loukn. CTpoeHne U QyHKIIMOHUPOBAHUE
Heppona. OunbTpanus, cekpelus U 00paTHOE BCAaChIBaHHWE KaK MEXaHHM3MblI pa0OThI OpraHOB
BbiieneHus. OOpa3oBaHUe MOYH Y YeIOBEKa

5.7

JIBroKeHre YeoBeKa: MpIlieuHast cuctema. CKeleTHbIe MBITIIBI B uX padoTa. CTpOeHHE U TUITBI
COEIUHEHUS KOCTEN

Teopus sBomonuu. Pazputue xu3Hu Ha 3emiie

6.1

OpomonnonHasi teopusi Y. [lapBuna. [Ipennochliku BO3HMKHOBEHUs AapBUHHM3MA. JKHU3Hb U
Hay4Has aedareiabHocTs Y. /lapBuHa.

JIBuokymue cuibl 3Boitouud BuaoB 1o Y. /lapBuHy (BbICOKass MHTEHCUBHOCTh Pa3MHOMXKEHHS
OpPraHU3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTb, OOphOa 3a CyIIECTBOBAHME, €CTECTBEHHBIH U
HCKYCCTBEHHBIH OTOOD).

Odopmrnenne cunTeTHueckoit Teopun 3Bomouuu (CTD). HeiitpanpHas Teopusi BOIOIUH.
CoBpeMeHHasl BOIOIMOHHAS OMOJIOTHA. 3HaYE€HUE BOJIIOIMOHHONW TEOPUH B (HOPMHUPOBAHUH
€CTECTBEHHO-HAyYHON KapTUHBI MUPA

6.2

Ilomynsimust Kak dSJeMeHTapHas eAMHMLA HBoMoLud. COBpEMEHHBIE METOJbl OLICHKHU
TeHETUYECKOT0 Pa3HO00pa3usl U CTPYKTYphI nomyssiiuil. i3Menenne reHooHa MOMYISINN KaK
AJIEMEHTAapHOE 3BOJIOLMOHHOE SIBJIEHHE. 3aKOH IeHeTHueckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble  (aKTOphl  (OBMXKYIIME CHJIBI)  OBOJIIOLMHU. MyTallMOHHBIH — mpoliecc.
KomOunatuBHass m3MeHUnMBOCTh. Jlpelid reHoB — ciy4yailiHble HEHANpPaBJICHHBIE H3MCHCHHS
qyacToT ayuiene B momymsnusax. O¢¢ekt ocHoBaTens. Murpamuu. M3omsamms nomynsiuii:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMoorudeckas (penpoayKTUBHAS).

EcrecTBeHHbI 0TOOp — Hampasistomuii GakTop 3Boitoruu. POpMBI €CTECTBEHHOr0 O0TOOpa:
JBYDKYIIHAM, CTAOMIU3UPYIOITUH, pa3phIBAIOIIHH (IU3pynTUBHBIN). [Tom0BOIT 0TOOD.
[IprcnocoOaeHHOCTh  OPraHM3MOB  KakK  Pe3yJbTaT MHKPOABOJIONMU. BO3HUKHOBEHHE
MPUCTIOCOOJICHUH Y opranu3MoB. ApoMopdo3sl U uaunoaganTaruu. [IpuMepsr mpucnocoOneHui
y opraau3mMoB. OTHOCUTEIBHOCTb PUCTIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u ctpykrypa. BunooGpasoBanue kak pe3ynbTaT MUKpPO3BOIIONUH. V30msa1us
— KIII04eBOil (akTop BuaooOpazoBanus. IlyTu u cmocoOsl BUI000Opa30BaHus: aIONaTpUIECcKoe
(reorpaduueckoe), cCUMIATPUIECKOE (IPKOJIOTHYECKOE), «MTHOBEHHOE» (ITOTUILIONIU3AIINS,
ruOpuau3anys). JmuTenbHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl HopMUpOBaHHUS OMOJIOTHUUECKOTO PA3HOOOpa3usl.
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Postb 5BOIIOLIMOHHOI OMOJIOTHH B pa3padOTKe HAyYHBIX METO0B COXpPAHEHUs OMOPa3HOO0pa3Hsl.
MukposBoIONMS M KOABOJIIOLMS TApa3suTOB M HMX X03i€B. MexaHM3MbI (hopMHpOBaHUS
YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEl

6.3

Meroasl u3ydeHus MakpoldBoonuu. [lameoHTomornueckue METOAbl HU3YyUEHHUsS HBOJIIOIUU.
[Tepexonubie popmbl U GUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduueckue Metosl u3ydeHus sBononun. CpaBHeHue GIopsl U GpayHbl MATEPUKOB U
ocTpoBOB. bruoreorpadguyeckue odactu 3eminn. BUIbI-9HIEMUKN U PETUKTHI.
DOMOpPHONIOTHYECKHE U CPaBHUTEIBHO-MOPQPOIOTUYECKUE METOABl HM3YyYEHUS SBOJIOIUH.
I'eHeTnyeckue MeXaHU3MbI HBOJIIOIIMM OHTOI€HE3a U TOSBICHUS 3BOJIOIMOHHBIX HOBILIECTB.
['omonornyHbIe U aHANOTUYHBIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-
reHeTUYECKUe, OHMOXMMHUYECKHME U  MaTeMaTHYeCKHEe METOJbl H3YYEHHS  HBOJIOLHUU.
I'omonoruunsie renpl. COBpeMEHHBIE METOIbI IIOCTPOSHUS (PUIIOTCHETUIECKUX JIEPEBhEB.
XPOMOCOMHBIE MYTAI[M{ U SBOJIIOIHS T€HOMOB.

OOmue 3akoHOMEpHOCTH (TMpaBuia) 3BoMONMUA. HeoOpaTMMOCTh SBONIONHH. AJanTHBHAS
paauanus. HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOIIMH

6.4

Hay4nbie rdmoTe3sl MporuCXoKIeHUS XKU3HU Ha 3emiie. AOnorenes u nmancnepmus. JJoHayunsie
MIPEJICTABJICHHSI O 3aPOKICHIH KU3HU (KpearlmoHn3M). [ umoresa mocTOsTHHOTO CaMO3apOKICHUS
KU3HU U €€ onpoBepkenue onbitaMu @. Penu, JI. Cnamnannanu, JI. [Tactepa. [Ipoucxoxnenue
KHU3HHU U aCTPOOHOIIOTHSL.

OcHOBHBIE ATallbl HEOPTaHWYECKOW HBOMIONUU. [lmaHeTrapHas (Te0JIOTHYECKasi) SBOJIOIHS.
Xumuueckasi dBONONUS. AOHOTCHHBI CHHTE3 OPTraHWYECKHX BEIIECTB U3 HEOPTraHUYECKHX.
Omnpit C. Mumiepa u I'. FOpu. O6pa3zoBanue noaumepoB U3 MoHOMepoB. KoariepBaTHas rumoresa
A.N. Onapuna, runore3a nepBuuyHoro OynpoHa JIx. XonaeiiHa, reHernyeckas rumotes3a I
Ménnepa. Pu6osumsl (T. Uek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanue meMOpan
Y BOBHUKHOBEHHE NMPOTOKIIETKHU.

Ucropus 3emnm u Metopl e€ n3ydenus. MickonaeMple OpraHM4ecKue OCTaTKu. [ €0XpoHONIorus u
e€ meroabl. OTHOCHUTENbHAS U a0COIOTHAS T€OXPOHOJIOTHUS. ['@0XpOHOIOrHYecKas IKaia: S0HBI,
3pbl, IEPUOIBI, FTOXU.

Havanpubie sTambl opraHudeckod sBosouud. llosBieHHMe M 3BONIONUS NEPBBIX KIETOK.
OBomrorusi Metabonu3ma. Bo3HHKHOBEHHME TeEpBBIX 3KocucTeM. CoBpeMEHHbIE MUKPOOHBIC
OMOIUVIEHKM KaK aHaJlior TMepBbIX Ha 3emie coodOmecTtB. CtpoMaronuThl. [IpokapuoTel u
JYKapHUOTBHI.

[TpoucxoxaeHue -sykapuoT (cUMOMOTEHE3). OBOJIOIMOHHOE TPOUCXOXKJIECHUE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHUKHOBEHHWE OCHOBHBIX TIpymdn
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONUU BHICIIUX pacTeHuil. OcHOBHBIE apoMopdo3bl pacTeHuil. Beixon
pactenuil Ha cymry. [losiBaeHHe CMOpPOBBIX pAacTEeHUW M 3aBOeBaHUME MMM Cylid. CeMEHHbIE
pacrenus. [IporcxoxacHue BETKOBBIX PACTEHUMN.

OcHOBHBIE 3Talbl HBOJIIOLUHU )KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bl )KUBOTHBIX. BeHnackast
¢dayna. KemOpuiickuii B3pbIB — OSIBJICHUE COBPEMEHHBIX TUTOB. [IepBbie XOpI0BBIC KUBOTHEIE.
Kuzap B Bome. OBomionms TIMO3BOHOYHBIX. lIpoucxoxknenne ambuOuii W peNTUIUH.
[TpoucxoxaeHne MIICKONMUTAIOMMX W NTUll. [IpuHIun kimodeBoro apomopdosa. OcBoeHHe
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Buthe xu3HM Ha 3emile MO 3paM U NEpUOJaM: apXel, NMpPOTEepO30H, Majeo30i, ME3030H,
KaitHO301. O01I1ast XapaKTepruCTUKa KIIMMAaTa ¥ T€OJIOTUUECKHX MpoIieccoB. [TosBneHne u pacuBeT
XapaKTepHBIX OPraHW3MOB. YTJIEOOpa3OBaHWE: €ro YCJIOBUS W BIMSHHE HAa Ta30BBIA COCTaB
aTMocdepBhl.

MaccoBble BBIMUPAHUS — 3KOJIOTMUECKUE KPU3UCHI TPONLIOro. [[puyuHbI U ClIeICTBUSI MACCOBBIX
BeIMUpaHuii. COBpEMEHHBIN IKOJIOTHIECKUN KPU3HC, €T0 OCOOCHHOCTH

6.5

Paznensl n 3amaun anTponosioruu. Metonbl aHTponojgoruu. CTaHOBJICHHE MPEICTABICHUN O
HpOI/ICXO)KI[eHI/II/I YCJIOBCKA. COBpeMeHHble HaquBIG TeOpI/II/I.

CX0ACTBO YejloBeKa C JKMBOTHBIMH. CHCTEMaTH4YECKOe ITOJIOKEHHE 4eaoBeka. CBHIETENILCTBA
CXOJICTBA YEJIOBEKA C J>KMBOTHBIMH: CpPaBHUTEIHHO-MOP(OJIOrHYECKHE, SMOPHOJIOTHUECKUE,
¢buzmonoro-OMoXuMUYeckne,  moBeneHdeckne.  OTIWYUsS  YeNoBeKa  OT  JKMBOTHBIX.
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IIpsiMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTuE TOJIOBHOrO MO3ra U
BTOPOM CUTHAJILHOW CHCTEMBI.

JIBmxyue cuibl ((hakTophl) aHTPONOreHe3a: OMOJOrHMYecKHe, coluaibHble. COOTHOIIEHUE
OMOJIOTUYECKUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OCHOBHBIE CTaIUU AHTPONOreHe3a. ABCTPAJONUTEKH — ABYHOTHE MpenkH Jironed. YemoBek
yYMEJIbIM, TI€pPBbIE M3TOTOBJICHHS OpyAud Tpyna. YeloBeK NMPSAMOXOISIIMNA W TEPBBIA BBIXO
moae 3a npenensl AQpukd. YenoBek redaensoeprckuii — o0Imuii IpeaoKk HeaHAepTaIbCKOro
YyeJoBeKa M 4YeJOBEKa pa3yMHOro. YenmoBeK HEaHJEpPTadbCKUW KaK BHUJ JIIOJIEH XOJIOJHOIO
KIMMara. YenoBek pa3yMHBI COBPEMEHHOIO THIIA, JEHUCOBCKUH 4YEIIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a MpenaeaamMu AQpuKH.

DOBOJIIOLMS  COBPEMEHHOT0 4YelioBeka. EcTecTBeHHBIH OTOOp B MONYISLIMAX —YeEIOBEKa.
MyTaruoHHsIi Tiporiece u nmoauMopdusm. [lonmynsunonHbIe BOJIHBI, Apelid reHOB, MUTpaIUs U
«3¢deKT 0OCHOBATEISD B MOMYISIIUAX COBPEMEHHOTO YeIOBEeKa.

UYenoseueckue packl. [lonstue o pace. bonbime pacel: eBporneoniHas (€Bpa3uiickas), aBCTpaio-
HerpouaHas (PKBaTOpUalbHas), MOHTOJOWAHAs (a3MaTCKO-aMepUKaHCKas). Bpems u mytu
paccerneHus 4eaoBeKa 1o riaHere. EAMHCTBO yenoBedeckux pac. HayuHas HeCOCTOATENBHOCTh
pacuszma. [IpucnocoOaeHHOCTh YenoBeKa K Pa3HbIM YCIOBHUSM OKpY’Kalollel cpenasl. Biusaue
reorpaduyeckoi cpenbl u Aperida reHoB Ha MOPQOJIOTHIO U (HHU3HOJOTHUIO YETIOBEKA

DKOCUCTEMBI U IPUCYILIME UM 3aKOHOMEPHOCTH

7.1

Paszpnensl u 3anaun sxosnoruu. CBs3b SKOJIOTUHU € APYTUMH HAyKaMHU.

Mertoabl skonoruu. IloneBbie HabmOAECHUSA. ODKCHEPUMEHTHI B SKOJIOTUU: TPUPOAHBIE U
nabopaTopHbie. MoieTupOBaHUE B IKOJIOTHU. MOHUTOPUHT OKPY>KAFOIIEH CPEIbl: JIOKAIbHBIN,
PETHOHATBHBIN U TTI00AIBHBIN

7.2

Okonorndyeckue (PakToppl U 3aKOHOMEPHOCTH UX JeicTBus. Kiaccudukanus 3K0JI0rH4ecKux
¢dakTopoB: abuornyeckue, OMOTHUECKUE, aHTpororeHHble. O0IIKe 3aKOHOMEPHOCTH JACUCTBUS
skojornueckux ¢aktopoB. [IpaBuno muaumyma (K. [Inpenrens, FO. JInbux). TonepaHTHOCTS.
OBpHOMOHTHBIC M CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotndeckue (aktopbl. CBeT Kak dSKojoruueckwii daktop. JlelcTBHEe pa3HBIX YYaCTKOB
COJIHEYHOT'O CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUH M KUBOTHBIX IIO
OTHOIIEHUIO K cBeTYy. CUTHaJbHAs poJib cBeTa. POTONEPHUOAU3M.

Temmeparypa kak »skojoruueckuii Qakrop. JleiictBue Temmeparypel Ha OpraHU3MBIL.
[TolKHUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. IBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.
Brnaxunocts kak skonorudeckuil gakrop. [Ipucnocobnenus pacTeHuil K MoaaepkaHui0 BOJIHOTO
Oamanca. Knaccudukamnusi pacTeHuid 1o OTHOIICHHIO K Boje. [IpucrmocoOneHust KUBOTHBIX K
M3MEHEHHIO BOAHOTO PEXKHUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA36eMHO-BO3JYIIHAsA, IOYBEHHAs, IJIyOWHHAas
MOJINOYBEHHAs, BHYTpUOpPraHW3MeHHas. DU3UKO-XMMHUYECKHE OCOOEHHOCTH Cpell OOMTaHUs
opranu3MoB. [Ipucnoco0aeHns opraHu3MoB K JKU3HU B pa3HbIX cpeiax.

buonoruueckue putmbl. BHemnue um BHyTpeHHUE pUTMbL. CyTOYHBIE M TOJWYHBIE PUTMBI.
ITprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HHU.

Kuznennsie popmbl oprann3MoB. [lousTre o )xu3HeHHo Gpopme. XKuzHeHHbie popMbl pacTeHHUI:
JepeBbs, KyCTapHUKH, KYyCTApHUYKH, MHOTOJIETHHE TpaBbl, OAHOJIETHHE TpaBbl. JKu3HEHHBIE
(OpMBI KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a3p00MOHTEL. OCOOEHHOCTH CTPOEHUS U 0Opasza
KHU3HU.

buotnueckue Qakropbl. Buasl OHOTHUECKUX B3aMMOACHCTBHUI: KOHKYPEHIUS, XHIIHHYECTBO,
cumbuo3 u ero Qopmbl. IlapasutusMm, Koomepauus, MyTyajlu3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxjJeOHMYecTBO). Herpoduueckne B3aumozeiicTBuss  (TONUYECKHUE,
dbopuueckue, dadpuueckue). 3HaueHHE OWOTHYECKUX B3aUMOJCHCTBUUN ISl CYIIECTBOBAHHS
OpraHu3MoB B cpene ooutanus. [IpuHIIMT KOHKYPEHTHOTO HCKITIOYECHHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKHU nonyisiuu. [lomynsmus kak Ouomornueckas cucrema. Poib
HEOAHOPOJHOCTH Cpenbl, (usnuecknx OapbepoB W OCOOCHHOCTEH OWOJOTHH BHUIOB B
(bopMHpPOBaHUHU IPOCTPAHCTBEHHOM CTPYKTYpbI oy siiuii. OCHOBHBIE ITOKA3aTeNH MOMYJISALUH:
YHCIICHHOCTb, IJIOTHOCTh, BO3PACTHAs M TOJOBask CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII
pocra, CMEPTHOCTD, MUTPALIHSL.
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Dkosioruueckas CTpykTypa mnomyisuud. OIleHKa YHMCICHHOCTH mnonynsauud. JluHamuka
MOMYJISAIUM U €€ peryisuus. buornueckuii moTeHuHan nonyaanuu. MoaenupoBaHue JUHAMUKA
nonynsauuu. KpuBble pocTa 4YHCIeHHOCTH mnonyisuuud. KpuBble BblXkuBaHus. Perymsauus
YUCJIICHHOCTH TOMYJSIUNA: poJib (HaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IIJIOTHOCTH.
DKoJoru4eckue crpareruu BuaoB (r- u K-crparerun).

[Tonsstue 00 »dKojorMyeckoW Humie BuAa. Mectoobutanue. MHoOroMepHas MoOJIEIb
skoJsiornyeckor HumM J/x.M. Xarunncona. Pazmepsl skosornyeckoi Humu. [loreHmansHas u
peanr30BaHHAas HUILIHU.

Bung kak cucrema mnonynsiuil. Apeansl BUAOB. BuIbl M UX JKU3HEHHBIE CTpPATErHU.
3aKOHOMEPHOCTH TOBEJEHUSI U MUTPALIMI KMBOTHBIX. bHonornueckne MHBa3MU Yy EPOIHBIX
BUJIOB

7.4

CoobmectBa oprann3mMoB. bruorienos u ero ctpykrypa. CBsizu MeX1y OpraHu3MamMy B OMOIICHO3E.
DxocucTema Kak oTkpbiTas cuctema (A.J[kx. Tencnu). OyHKIIMOHATBHBIE OJJOKH OPraHU3MOB B
HKOCUCTEME: POTYLIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHu. Tpoduueckue nemnu
u cetu. AbuoTtnueckue 6110ku 3xocrcteM. [1ouBbl 1 Wbl B 3KocucTeMax. KpyroBopoT BeiecTB 1
IIOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeI IKOCUCcTeMbl. bBuomacca u mpoayKuus. DK0JIOTHYECKUe MUPaMH bl YUCET,
O61oMacchl U SHEPTUH.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccHH. llepBUUHBIE UM BTOPUYHBIE
CYKLIECCMM M WX IpPUYMHBL. AHTPONOreHHbIE BO3JEHCTBUA Ha cykueccuu. KimmakcHoe
cooOmiectBo. bruopazHooOpazue M MOJHOTAa KPYyroBOpPOTa BEIIECTB — OCHOBA YCTOWYHMBOCTH
COOOIIECTB.

[Ipupongubie 3KOCUCTEMBI. AHTPONOTEHHBIE 3KOCUCTEMBI. ATpO’KOCUCTEMA. ATpPOIECHO3.
Pa3znnums Mexay aHTpONOT€HHBIMH U IPUPOIHBIMU 3KOCUCTEMAMH.

Ypb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOoskocucreM. ['opoackas ¢uiopa u dayHa.
Cunantponu3ansi Topojackod  ¢dayHbl. buonmormueckoe #  XO34HCTBEHHOE 3HAUYEHUE
arposkocucTeM M ypOo3kocucTeM.  3aKOHOMEpPHOCTH  (OPMHUPOBAHMSI  OCHOBHBIX
B3aUMOJCUCTBUI OPraHU3MOB B YKOCUCTEMAX.

[lepeHoc sHEPrUM M BELIECTB MEXKAY CMEXKHBIMU 3KOCHCTEMaMH. Y CTOHYHUBOCTH OpraHU3MOB,
MOMYJISILIMM U SKOCUCTEM B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIIOI'€HHBIX BO3JEHCTBUI

7.5

buocdepa — obmierianerapras 060109ka 3eMIIH, T/I€ CYIIIECTBYET WJIM CYIIECTBOBAJIa JKU3Hb.
VYuenue B.W. Bepnanckoro o 6uochepe. Obmactu 6uocdepst u e€ cocras. XKuBoe BeuecTBo
ouocdepsl U ero QyHKIIHUH.

3aKOHOMEPHOCTH cyliecTBoBaHust Ouochepsl. OcobeHHOCTH Ouocdepbl Kak TI00aNbHON
sKocucTeMbl. JlmHaMudeckoe paBHOBecne B Oumocdepe. KpyroBoporsl BemectB U
OMOTeOXMMHUYECKHE ITUKIIBI (YTlIepo/ia, a30Ta). PUTMHYHOCTD siBIeHUH B Ouocdepe.
3onanbHOCTh OMocdepsl. [lonsTue o 6mome. OCHOBHBIC OMOMBI CYIIIN: TYHJpa, XBOWHBIC Jieca,
CMCIIIaHHbIE W IIUPOKOJUCTBEHHBIC Jieca, CTEMH, CaBaHHBI, IMYCTHIHU, TPOMHUYECKHE Jieca,
BBICOKOTOPBs. KituMar, pacTUTENIbHBINA U KUBOTHBIM MUP OMOMOB CYIIIH.

Crpykrypa u (QYHKIHS JKHUBBIX CHCTEM, OIICHKA MX PECYPCHOTO MOTEHIHana M OuochepHBIX

byHKIHI

7.6

DKOJIOTHYECKUE KPHU3UCHI U UX MPUYUHBL. BozmelicTBue vemoBeka Ha Ouocdepy. 3arps3HeHHE
BO3yIIHOW cpenbl. OXpaHa BO3ayXa. 3arps3HEHHE BOAHOU cpelpl. OXpaHa BOJIHBIX PECYPCOB.
Pazpymienue noussl. OxpaHa MOYBEHHBIX PECYpCcOB. M3MeHeHHe KiumMara.

AHTpPOIIOT€HHOE BO3/EICTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OXpaHa pacTUTEIBHOIO U
AKHUBOTHOTO MUpa. OCHOBHBIE MPUHIUIIBI OXpaHbl TpUpobl. KpacHbie kauru. Oco0o oxpaHseMmble
npupoausie Tepputopun (OOIIT). boranudeckue caapl ¥ 300I0THYECKHE TAPKH.

OcCHOBHbIE TPUHIUIBl YCTOMYMBOIO pa3BUTHS 4YeJlOBEYeCTBA W NpUPOIbL. ParumonHampHOE
MIPUPOJIOTIONB30BAHKUE M COXPaHEHUE OMOJIOTHUYECKOT0 Pa3HOO0pa3us 3eMiH
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CIIOCOBbI OHEHKH JOCTHKEHUA YYAIIUMUCSH ITJNTAHUPYEMbIX
PE3YJIbTATOB

JUJ1sl OLI€HKH TOCTUKEHHUS yHallUMKCS IUTAHUPYEMBIX PE3YIbTaTOB 110 OMOJIOTHH
UCTIOJIB3YIOTCS CIEAYIOIINE CIIOCOOBI:

1. Tekymuii KOHTPOJIb

- CUCTE€Ma YCTHBIX BOIIPOCOB M YIPaKHEHUI;

- CUCTEMa 33/1aHUI Pa3IMYHON TUIIOJIOTUU U YPOBHSI CII0KHOCTH U1l OLEHKU
YCBOEHHSI OT/IEIBHBIX JIEMEHTOB COJIEP’KAaHUS KOHKPETHOM TEMBI;

- KPaTKOBPEMEHHbIE TUCbMEHHBIE PA0OTHI IO UTOrAM U3YYEHHS OTAEIbHOM TEMBI;

- OMOJIOrMYEeCKH TUKTAHT U Jp.

2. TemaTuyeckoe OllCHUBaHHUE:

- BBISIBJIGHUE U OLIEHKA JOCTHKEHHUS 00pa30BaTEIbHBIX PE3yIbTaTOB, CBA3AHHBIX C
U3y4EHHEM OTJEIIbHBIX TeM 00pa30BaTeIbHON IPOrPAMMBI.

3. IIpoMexXyTOUYHOE OLIEHUBAHUE:!

- OLICHKA 10 UTOraM U3y4eHHs KPYIHBIX OJIOKOB 00pa30BaTeNbHON IPOTrPaMMBl,
BKJTIOYAIOIIEH HECKOJIBKO TeM HJIM (POPMHUPOBAHNE KOMIUIEKCHOTO OJI0Ka Y4eOHBIX IEHCTBU.

4. ItoroBoe ollcHUBaHUE:

- OIICHKA Pe3y/IbTaTOB OCBOEHUS 00pa30BaTeIbHOI MPOrpaMMbl 3a Y4eOHBIH T01

KpuTtepun u HOpMbI OleHNBaHUs padoT 110 OMOJIOTHH.

Ounenka "5" craBuTcs, €Clid YYEHUK:

1. IToka3bIBaeT riry0OKOE U MOJHOE 3HAHUE U TOHUMaHKUE BCETO MPOrPaMMHOTO
MaTepHuaa; MoJHOE MOHUMAHUE CYITHOCTH pacCMaTPUBAEMBIX MOHITHUH, SIBICHUN U
3aKOHOMEPHOCTEN, TEOPUH, B3aUMOCBS3EH.

2. YMeeT coCTaBUTh MOJHBIN 1 MPAaBWIBHBIN OTBET Ha OCHOBE M3YYEHHOI'0 MaTepuaa;
BBIICJIATH TJIaBHBIE MOJI0XKEHUS, CAMOCTOSTEIbHO MOITBEPKAATh OTBET KOHKPETHBIMU
npuMepamu, GakTaMH; CaMOCTOSATEILHO M apTyMEHTHPOBAHO JIEIaTh aHAIN3, 0000IIeHN I,
BBIBO/IbI; YCTAHABIUBATH MEXKIIPEIMETHBIC CBS3H (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHHIA)
Y BHYTPHUIIPEIMETHBIE CBSA3HU, TBOPUYECKH PUMEHSTH MOJYyYEHHBIE 3HAHUS B HE3HAKOMOU
CUTYaIliH; TIOCIEA0BATENHHO, YETKO, CBI3HO, 00OCHOBAHHO U 0€301IMO0YHO U3IaraTh
y4eOHBIN MaTepral. Y MEeT COCTaBIATh OTBET B JIOTHYECKOM MOCIICTOBATEILHOCTH C
UCIIOJIb30BaHUEM MPUHATON TEPMUHOJIOTUY; IeTIaTh COOCTBEHHBIE BBIBOBL; (DOPMYITHPOBATH
TOYHOE ONPEICIICHUE U UCTOJIKOBAaHNE OCHOBHBIX MTOHATHI, 3aKOHOB, TeOpHil. MoXKeT mpu
OTBETE HE TIOBTOPSITH IOCIOBHO TEKCT y4eOHMKA; M3J1araTh, MaTepHall TUTEPATYPHBIM
A3BIKOM; MTPABMIIBHO M 0OCTOSITENIbHO OTBEYATh HA JOMOJHUTEIbHBIE BOIPOCH! YUUTES;
CaMOCTOSITENILHO M PAIlMOHATHLHO UCIIOIF30BATh HATJISAHBIC TIOCOOUSI, CTPaBOYHBIC
MaTepuaibl, y4eOHUK, TOTOIHUTEIbHYIO IUTEPATYPY, IEPBOUCTOUHUKH; TIPUMEHSATH CUCTEMY
YCIIOBHBIX 0003HAYCHU NIPY BEICHUH 3aIKCei, CONPOBOXKIAIOIINX OTBET; UCIIOIb30BATH JIJIs
JT0KAa3aTeNbCTBA BHIBOJIOB U3 HAOJIOIEHUH U ONBITOB.

3. CamoCTOATENBHO, YBEPEHHO M 0€30IMMO0YHO IPUMEHSET MOJyYeHHbIE 3HaHUS B
pelieHny mpobsieM Ha TBOPUYECKOM YPOBHE; IOMyCKaeT He Oojiee OHOro Hep04ETa, KOTOPBIN
JIETKO UCIPABIISET MO TPEOOBAHUIO YUUTEIST; UMEET HEOOXOMMBIE HABBIKH PAOOTHI C
npubopamMu, 4epTekaMu, CXxeMaMu, rpapuKkaMu, KapTaMu, COMTYTCTBYIOIIUMH OTBETY; 3aIHCH,
COITPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" craBuTcs, €Clid YYEHUK:

1. IToka3bIBaeT 3HaHUS BCETO U3yUYEHHOr'O MPOrpaMMHOI0 MaTepuaia. J{a€t nonHslil u
MIPABUJIbHBIN OTBET HAa OCHOBE M3YYEHHBIX TEOPUI; JOMYCKAET HE3HAUUTEIbHbIEC OIUUOKU 1
HET0UETHI IPU BOCIIPOU3BEACHUN U3yYSCHHOTO MaTepraia, HeOOIbIIne HETOUHOCTH TTPH
MCIOJIb30BaHUU HAyYHBIX TEPMUHOB UJIM B BBIBOJAX, 0000IIEHUIX U3 HAOMIOICHUH.
Marepuan usnaraer B OIpEeACIEHHON OTMYECKOM II0CIIEI0BATEIbHOCTH, IIPU HTOM JIOIIYCKAET
OJIHY HErpyOyIo OIMOKY WM He 0oyiee IBYX HETOYETOB, KOTOPHIE MOXKET UCITPABUTH
CaMOCTOSITENILHO MPU TPEOOBAHUH WM HEOOIBIIION TOMOIIH MPENOJaBATENS; TOATBEPKIACT
OTBET KOHKPETHBIMHU IPUMEPAMH; IPABWIIBHO OTBEYAET HA IONOJHUTEIBHBIE BOIIPOCHI
YUUTEIIA.
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2. YMeeT caMOCTOSITENIbHO BBIJICNIATh TJIaBHBIC ITOJIOKEHUS B U3YYEHHOM MaTepHale;
Ha OCHOBaHMUH (DaKTOB M MPUMEPOB 0000IATH, eNIaTh BHIBOJIBL. Y CTAHABINBAThH
BHYTPUIIPEIMETHBIE CBA3H. MOXET NPUMEHATh MTOJyYCHHbIE 3HAHUS HA IIPAKTHUKE B
BUJOM3MEHEHHOM CUTYaIuu, COOII0IaTh OCHOBHBIE MPAaBUIIa KYJIbTYPhl YCTHOU pedH;
UCIIOJIb30BaTh MPU OTBETE HAy4YHbIE TEPMUHBI.

3. He o0Gnamaet 70CTaTOYHBIM HaBBIKOM paOOTHI CO CIIPAaBOYHON JIUTEPATYPOH,
y4€OHHMKOM, TIEPBOUCTOYHUKOM (TIPABUIIBHO OPHUEHTUPYETCS, HO padOTaeT MEIJICHHO).

Ounenka "3" craBUTCS, €CIIN YUEHUK:

1. YcBanBaeT OCHOBHOE coJiepaHue yueOHOro MaTepualla, HO UMeeT po0ebl, He
NPEMSATCTBYIOIINE JaTbHEHUIIIEMY YCBOSHHUIO IIPOTPAMMHOI0 MaTepHara.

2. M3naraet maTepuaia HECUCTEMAaTU3UPOBAHHO, ()parMEHTapHO, HE BCEra
MIOCJIEI0BATENBHO; MIOKA3bIBAET HEIOCTATOYHYIO C(HOPMHUPOBAHHOCTD OTJCIbHBIX 3HAHUHN U
YMEHUH; c1a00 apryMEHTHPYET BBIBOJIBI M 0000IIEHHUS, TOTYCKAET OMUOKH MPH UX
(GhopMyITHUPOBKE; HE UCIIOJIB3YET B KAYECTBE JOKA3aTEIhCTBA BHIBOIBI I O0OOIICHUS U3
HaOJII0ICHUH, OTBITOB WJIN JIOIYCKAEeT OIINOKH MPH UX U3JI0KEHUH; JaT HEUETKHUE
ONPEAEIICHUS IOHATUH.

3. UcnbIThIBaeT 3aTpyAHEHUS B IPUMEHEHUH 3HAHUHN, HEOOXOAUMBIX ISl pELLICHHSI
3a[a4 Pa3UYHbIX TUIIOB, IPAKTUYECKHUX 33aHUH; IPH 00BICHEHUN KOHKPETHBIX SIBJICHUN Ha
OCHOBE TEOPHH U 3aKOHOB; OTBEYAET HEMOJIHO HA BOIIPOCH! YUUTENS UM BOCIIPOU3BOIUT
coJiepKaHue TeKcTa ydeOHUKa, HO HEJJOCTATOYHO MOHUMAET OT/IEJIbHBIC MOJIOKECHHUS,
UMEIOIIME Ba)KHOE 3HAYEHUE B 3TOM TEKCTE, JOIYCKask OJHY-/IBE I'pyOble OLIHOKH.

Ounenka "2" craBUTCS, €CIIN YUEHUK:

1. He ycBauBaeT 1 He pacKpbIBae€T OCHOBHOE COJIEpKAHNUE MaTepHaia; He 3HaeT WK
HE MOHMMAeT 3HAYUTEIbHYIO YacTh POrPaMMHOI'0 MaTepHaja B Mpe/esiax MOCTaBICHHbBIX
BOIIPOCOB; HE JIeIacT BHIBOJIOB U 000OIICHMIA.

2. Nmeet cnabo copMHUpOBAHHBIEC U HETIOIHBIC 3HAHUS, HE YMEET IPUMEHSTh UX IPU
pelIeHNH KOHKPETHBIX BOIIPOCOB, 33/1a4, 3aJJaHUi 110 00pasiy.

3. Ilpu oTBeTe Ha OJMH BOMPOC AOMYyCKaeT 0oJiee IBYX IPyOBIX OMMOOK, KOTOPhIE HE
MOYET UCIPABUTH J1aXKe IPU NOMOILU YUUTEIIS.

Kpurepun u HOpMBI OLIEHKH 3a J1a00paToOpHbIe padoTHI.

Ouenka «5» cTaBUTCS B TOM CJIy4ae, €CJIU yYallnics:

a) BBIIOJIHWI paboTy B MOJHOM 00BbeMe C COOII0ACHHEM HEOOX0IMMOM
II0CJIEI0BATENBHOCTH IPOBEICHUS OIIBITOB U U3MEPEHMUI];

0) cCaMOCTOSITENTFHO U PAIlHOHAILHO BBIOPAJ M MOJATOTOBUII JUISL OTIBITA BCE
Heo0XxoauMoe 000pyJ0BaHUE, BCE OIBITHI ITPOBEI B YCIOBUAX U PEKUMAX, 00€CIIEUNBAIOIINX
NOJIy4YEeHHUE Pe3yJIbTaTOB U BHIBOJIOB ¢ HAHMOOJBIIIEH TOYHOCTHIO;

B) B IIPEJICTABIIEHHOM OTYETE MPAaBUIIBHO U aKKYPaTHO BBINOJIHUII BCE 3aIKCH,
TaOJIUIIBI, PUCYHKH, YEPTEKH, rPa(UKH, BEIYMCICHHS U ClIEJIajl BHIBOJIBL;

I') IPaBUIBHO BBIIOJIHWII aHAIMU3 MTOTPELIHOCTEIH;

1) coburoian TpeboBaHUs 0€30IaCHOCTH TPY/a.

Ouenka «4» CTaBUTCS B TOM CIIydae, €CJIM BBITTOJIHEHBI TPEOOBAHMS K OIICHKE 5, HO:

a) OTIBIT IPOBOJIMIICS B YCIOBUSX, HE 00€CIIEUNBAIONINX TOCTATOYHON TOYHOCTH
WU3MEPEHHIT;

6) ObLTO OMYIIEHO /IBAa-TPU HEl0UYeTa, MM He Oosiee 0JHON Herpy0oil ommnoKu u
OJIHOTO He/lo4eTa.

Ouenka «3» craBuTCs, €Cii paboTa BHINOJIHEHA HE TIOJTHOCTHIO, HO 00BeM
BBIITOJIHEHHOM YacTH TaKOB, YTO MOXKHO CJI€JIaTh BBIBOJIbI, MJIM €CIIU B XOJI€ IPOBEIACHUS
OTIBITAa U U3MEPEHUN OBUIN JOMYIIECHBI CIEIYIONINE OINOKY:

a) OMBIT IPOBOJMJICSA B HEPALIMOHAJIBHBIX YCIOBHSIX, UTO IPUBEJIO K OIYYEHUIO
Pe3yabTaTOB C OOJBILIEH MOTPEIIHOCTHIO,

0) UK B OTYETE OBUIN JOMYIIEHBI B OOIICH CIIOKHOCTH HE Oosiee MBYX omnOoK (B
3aMucsaX eANHUL, U3MEPEHUSX, B BRIUUCIICHUX, Tpadukax, TabIuIax, cxemax, aHaJln3e
HOTPEIIHOCTEN U T.J.), HE IPUHIMUITHAIBHOTO Ul JaHHOW paboThl XapakTepa, He
MOBIUSBIINX HA PE3yJIbTAT BBHIIOIHEHUS,

B) WJIU HE BBINIOJIHEH COBCEM WJIM BBIIIOJIHEH HEBEPHO aHAJIM3 ITOTPEIIHOCTEH,
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') Wiy paboTa BHITIOJIHEHA HE MTOJTHOCTHIO, OJTHAKO 00bEM BBITTOJTHEHHOW YaCTH TaKOB,
YTO MO3BOJIAET MOTYYUTh MPABUIIbHBIE PE3YIIbTAThl M BHIBOJIBI IO OCHOBHBIM,
MPUHIMITHAIBLHO BaKHBIM 3a]1a4aM paboThl.

Onenka «2» CTaBUTCS B TOM CIIy4ae, eCiu:

a) paboTa BBITIOTHEHA HE TIOJTHOCTHIO, U 00bEM BBITIOTHEHHOW YacTH pabOThI HE
MIO3BOJISIET C/I€aTh IPAaBUIIbHBIE BHIBOIHI,

0) WM OIBITHI, U3MEPEHUS, BBIYUCICHUS, HAOTIOACHHSI TPOU3BOIMINCH HEMTPABUIIBHO,

B) MJIU B X0JI¢ pabOTHI U B 0TYETE OOHAPYKWINCH B COBOKYITHOCTH BCE HEIOCTATKHU,
OTMEUYEHHbIE B TPEOOBAHUAX K OLIEHKE «3».

B Tex ciyuasix, Korja yJauuiics nmokasajl OpuruHajJIbHbINA 1 Hauboiee
palMoOHATBHBIN MOIX0/] K BRITTOJIHEHUIO PabOTHI M B MpoIecce padoThl, HO HE U30ekal TeX
WM MHBIX HEJOCTATKOB, OIICHKA 32 BHIIOJIHEHHE PA0OTHI [0 YCMOTPEHHIO YUUTEINS MOXKET
OBITH OBBIIIEHA 10 CPABHEHUIO C YKa3aHHBIMU BbIIlIE HOPMaMHU.

JlaboparopHbie pabOThI MOTYT MPOBOIUTEHCS KaK HHIUBUIYATHHO, TAK U JIJIS TIAPHI
WM TPYNIBI yyamuxcs. B cBs3u ¢ TeM, 4To OOJBUIMHCTBO J1a00paTOPHBIX OMBITOB yYal[Hecs
BBITOJIHSIOT (PPOHTAIIBHO U CYLTHOCTH OIBITOB BBISICHAETCS] HA YPOKE, OLIEHKHU 32 UX OIMCaHHE
BBICTABJISATh BCEM y4alIuMcst He cienyeT. OeHKY YYeHHUKY MOKHO BBICTaBUTh IIPH €T0
AKTUBHOM y4acTHH B 00CYXJIEHUU MaTepuaia, ObICTPOM BBIMIOTHEHUH OTBITOB, IPABUIBHOM
ux aHaymze. [loaTromy 1aGopaTopHbie OMBITH IO OMOJIOTHH OIICHUBAIOTCS BBIOOPOYHO.

Ounenka npoekra.

Boicoknii ypoBeHsb - OTMeTKa «5»

1. [TpaBMIIbHO TIOHATHI LIEJTh, 33191 BBIIOJIHEHUS MTPOEKTA.

2. CoOmrofieHa TEXHOJIOTUSI WCIIOJHEHUS! MPOEKTa, BbIIEP)KAHBI COOTBETCTBYIOIIKE
ATaIIBL.

3. [IpoekT odopmiieH B COOTBETCTBUH C TPEOOBAHUSIMH.

4. ITposiBIEHBI TBOPUYECTBO, MHUIIMATHBA.

5. IlpenbsiBaeHHBIH NTPOAYKT MAESITEIBHOCTH OTJIMYAETCS BBICOKUM KayeCTBOM
UCTIOJIHEHUS], COOTBETCTBYET 3as1BJICHHOM TeMe.

[loBbIIIEHHBIA YPOBEHb - OTMETKA «4»

1. [TpaBWIIbHO TIOHATHI 1IEJTh, 33141 BBIIOJHEHUS MTPOEKTA.

2. CoOmrogeHa TEXHOJOTHS MCIHOJIHEHMsI TMPOEKTa, JTambl, HO JIOMYIICHBI
HE3HAYUTENbHbIC OMMMOKH, HETOYHOCTU B O()OPMIICHUHU.

3. IIposiBiI€HO TBOPYECTBO.

4. TlpenbsBICHHBIM MPOAYKT JEATEIBHOCTH OTJIMYACTCS BBICOKUM KaueCTBOM
UCIIOJTHEHUS], COOTBETCTBYET 3asIBJICHHON TEMe.

ba3oBbIil ypoBeHb - OTMeTKa «3»

1. [IpaBMIJIbBHO TOHATHI LIEJb, 33141 BBIOJIHEHUS ITPOEKTA.

2. Cobumro/ieHa TEXHOJIOTHS BBIIIOJTHEHHUS TPOEKTa, HO UMEIOTCs -2 ommOKu B 3Tanmax
WU B 0(pOPMIICHUM.

3. CaMOCTOATENBHOCTD NIPOSIBICHA HA HEAOCTATOUHOM YPOBHE.

Huskuii ypoBeHsb - OTmeTKa «2»

[TpoeKT He BBINOJIHEH WIIH HE 3aBEpIICH

TecTupoBanue

OtrMerka «5» cTaBUTCS, €CIIM YYEHUK BBINOIHMI npaBuwibHO oT 80% nmo 100% ot
oOmiero yncia 6auos

OtrMeTka «4» cTaBUTCA, €CIM YYEHHUK BBINOJIHWI HpaBwibHO oT 60 % mo 79% or
oOmiero yncia 6auos

OrMerka «3» cTaBUTCA, €CIM YYEHHMK BBINOJIHWI IpaBwibHO OT 35 % mo 59% or
oOmiero yncia 6anios

OTtMmeTKa «2» CTaBUTCS, €CITU YUYEHHUK BBITIOJIHUI MPAaBUILHO MeHee 35 % oT ob1ero
yyclia 6aJIoB WM HE MPUCTYIIII K paboTe, WU HE MPeICTaBUiI Ha IPOBEPKY.
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OINIUCAHHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHO-
METOJAYECKOI'O OBECIIEYEHHS PABOYEN ITPOT'PAMMBI
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue; [log
penakuwmeit [laceunnka B.B.., Akimonepnoe odmectBo «M3natenscTBo «IIpocBemienue»

* buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue; [lon
penakmueii [Taceunuka B.B..,, AkiimonepHoe obmiectBo «M3marenscTBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

[IpenoaBaHne €CTECTBEHHO-HAYYHBIX NPEAMETOB B YCIOBHMAX OOHOBJIEHUS COJCpPKAHUSA
obmero oOpa3oBanus: Meroamdeckoe mocodue / [IlentunA.lO., 3arpanmunasH.A.,
HukumosaE.A. u gap.]; nmox pen. A.JO.Ilentnna.—M.: ®I'BHY «MHcTtutyr crpareruu
pa3Butus obpazoBanus PAO». 2021.— 184 c.

IHIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/
https://www.vyaklass.ru/
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