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MOSICHUTEJIbHAS 3AIINCKA.
PaGouast mporpamma 1o Guosioruu 10 kitace (yriryOJIeHHBIH YpOBEHB) COCTaBlIeHa Ha OCHOBE
HOPMAaTUBHBIX IMPABOBBIX, MHCTPYKTUBHBIX U MCTOAUYCCKUX JOKYMCHTOB!:

®denepaabHOrO YPOBHS:

— @enepanbHblii 3aK0H OT 29 mexadpst 2012 1. Ne 273-®3 «O6 obOpazoBanun B Poccuiickoit
Oenepanun» (B pea. Penepanbabix 3akoHOB OT 08.06.2020 Ne 165-D3, ot 31.07.2020 Ne 304-
D3);

— O@enepanbHblil 3ak0H 0T 29 nexadps 2010 r. Ne 436-D3 «O 3amure aereil oT uHGOpManuy,
IPUYUHSIONIEN BPE]] UX 310pPOBbIO U pa3BUTHION (B pea. DenepanbHbix 3akoHOB 0T 01.05.2019 Ne
93-03);

— Pacnopspokenue IlpaButensctBa Poccuiickoit @enepauun ot 29 mas 2015 1. Ne 996-p
«Ctparerus pa3BuTus Bocriutanus B Poccuiickoit @epepannn Ha nepuon 10 2025 ronay;

— [Ipuka3z MunuctepcTBa oO6pa3zoBanus u Hayku Poccuiickoit denepauuu ot 17 gexadpst 2010 r.
Ne 1897 «OO6 yrBepxneHuu (emepalbHOTO TOCYAapCTBEHHOrO0 00pa30BaTENBbHOIO CTaHAApTa
OCHOBHOTrO o01miero obpasoBanus» (B pen. Ilpuka3zoB Muno6puayku Poccun ot 29.12.2014 Ne
1644, ot 31.12.2015 Ne 1577, ot 11.12.2020 Ne 712);

— IIpuka3 MunuctepcTBa oopa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17 mast 2012 1. Ne413
«O06 yTtBepxaeHUU (eneparbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHIApTa CPETHErO
obmero obpazoBanusi» (B pen. [IpukazoB MunoO6paayku Poccun ot 6 29.12.2014 Ne 1645, ot
31.12.2015 Ne 1578, o1 29.06.2017 Ne 613, ot 11.12.2020 Ne 712);

— [Ipuka3z MunuctepcTBa ob6pa3zoBanus u Hayku Poccuiickoit denepauuu ot 19 nexabpst 2014 r.
Ne 1599 «OO6 yrBepxneHuu (eaepalbHOTO TOCYAapCTBEHHOrO0 00pa30BaTENBLHOIO CTaHAApTa
oOpa3oBaHusl ~ OOy4alOHIMXCS C  YMCTBEHHOH  OTCTAJIOCTBbIO  (MHTEIICKTYaJIbHBIMU
HapYIIECHUSMH )»;

— IIucemo MunucTepcTBa 00pa3oBanusa U Hayku Poccuiickoit @eaepannu ot 11 mapta 2016 r.
Ne BK-452/07 «O BBenennu ®I'OC OB3y;

— Ilpukaz MunucrepcrBa npocsenienust Poccuiickont ®@enepaunn ot 22 mapra 2021 r. Ne 115
«O06 yrBepxxaennu [lopsiika opraHu3ay 1 OCyIIECTBICHHS 00pa30BaTebHON 1EATEILHOCTH O
OCHOBHBIM 00111€00pa30BaTEIbHBIM IPOrpaMMaM — 00pa3oBaTeIbHBIM IPOrpaMMaM Ha4aJIbHOTO
00111eT0, OCHOBHOTO OOIIETO U CPETHETO OOIIEro 00pa3oBaHUMY;

— IlpumepHas ocHOBHas oOpa3oBaTelbHas IporpaMma OCHOBHOTO o00Imiero ooOpasoBaHus (B
penakuuu mpotokosa Ne 1/20 ot 04.02.2020 1. denepanpbHOro y4eOHO-METOAMIECKOTO
00BeMHEHHUS 10 00IIeMy 00pa30BaHUIO);

— IlpumepHas amanTupoBaHHAass OCHOBHas 00IeoOpa3oBaTeNbHAs MporpaMma OOpa3OBaHHS
00YyYaIOIIMXCSI C YMCTBEHHOM OTCTAJIOCTHIO (MHTEIUIEKTYaIbHBIMU HApYIICHUAMH),

— IlpumepHas mporpamma BocmuTaHusg (B penakuuu mporokona ot 02.06.2020 r. Ne 2/20
beneparbHOTO Y4eOHO-METOAMYECKOTO 00BEAMHEHUS TI0 00IIeMy 00pa30BaHUIO);



— Ilucemo JlemaprameHntra oOmero oOpa3oBaHuss MUHHCTEpCTBA O0pa3oBaHUS U HAYKH
Poccuiickoit ®eneparuu ot 12 mas 2011 1. Ne 03-296 «O06 opranuzanuu BHEYPOUHOU
NeSITeIbHOCTH TIPU BBEACHUU (PellepalbHOTO IroCyJapCTBEHHOIO 00pa3oBaTENbHOIO CTaHIapTa
o01rero oopa3oBaHUsY;

— [Iucemo MunHCTEpCcTBa 00pa3oBanus U Hayku Poccutickoit deneparuu ot 18 aBrycra 2017 1.

No 09-1672 «O HampaBI€HHMM METOAUYECKMX PEKOMEHJAUHUN MO YTOYHEHUIO TOHATHS U
coJiepKaHus BHEYPOUHOU eITEIIbHOCTH B paMKax peanu3anuu OCHOBHBIX
0011e00pa30BaTeIbHBIX MPOTPAMM, B TOM YHCIIE B YACTH MPOCKTHOM EATEILHOCTI;

— IIpuka3z Munucrepcta npocsemenus Poccuiickoit @eneparyu ot 13 mapra 2019 1. Ne 114 «O6
YTBEP)KICHUM TIOKa3aTeliel, XapaKTepH3yIOIMX OOIIie KPUTEPUU OLIEHKH KauecTBa YCIIOBHM
OCYILECTBIICHUSI  00pa30BaTEIbHOM  JIEATEIILHOCTH  OPraHU3alMsIMHM, OCYIIECTBISIONIMMU
00pa3oBaTeNbHYI0  JEATENBHOCTh IO OCHOBHBIM  00I1€00pa30BaTENbHBIM  MPOrpaMMaMm,
0o0pa3oBaTeNbHBIM IPOrpaMMaM CpPEAHEro Mpo(ecCHOHAIBHOTO 00pa3oBaHMs, OCHOBHBIM
nporpaMMaM  MpPOQEeCCHOHATBHOTO OOy4YeHUSs, JOMOJHHUTEIBHBIM O0IIe00pa3oBaTEIbHBIM
IpOrpaMMam»;

— Ilpuka3z MunucrtepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepamuu ot 22 ssaBaps 2014 r.
No 32 «O6 yrBepxnenuu Ilopsnka mpuéma rpaknaH Ha oOydeHHME 1O 00pa3oBaTEIHHBIM
porpaMmaM Ha4aJIbHOT'O 00IIIEr0, OCHOBHOT'O OOIIIET0 U CPEIHETO 0011Iero 00pa3oBaHus» (B pe/l.
npuka3za Munnpocsemenus Poccun ot 17.01.2019 Ne 19);

— IIpuka3z MunuctepcTBa o0pazoBanus U Hayku Poccuiickoit @eneparun ot 12 mapra 2014 r. Ne
177 «O0 yTBEp>KIACHUH TOPSIKA U YCIOBUN OCYIIECTBICHUS TIEPEBOAA O0YUaIOIUXCS U3 OJHON
OpraHu3alliy, OCYILECTBISIONICH 00pa30BaTENbHYIO JESITEIbHOCTh IO 00pa30BaTEbHBIM
nporpaMMaM Ha4ajJbHOrO OOILEro, OCHOBHOTO OOILIEro M cpenHero odmiero oOpa3oBaHUs, B
JpyTue OpraHu3alyy, OCYIIECTBIAIONINE 00pa30BaTeNbHYIO AEITEIbHOCTD 110 00pa30BaTEIbHBIM
nporpaMMaM  COOTBETCTBYIOIIETO  YpPOBHS M HampaBleHHOCTH» (B pel. IpuKasa
Munnpocsenienust Poccuu ot 17.01.2019 Ne 20);

— Ilpuka3 MunucrepcTBa oopa3oBanus U Hayku Poccuiickoit deneparuu ot 9 nexadps 2013 r.
Neo 1315 «O06 yTBepkaeHHHN PUMEPHOI POPMBI T0TOBOpa 00 00pa30BaHUM IO 0OPA30BATEITHLHBIM
mporpaMMaM HadaabHOTO OOIIEro, OCHOBHOTO OOIIEro U CPEIHEro 00IIero 00pa3oBaHus»;

— [Ipuxa3z MunucrepcTBa npocsemienus: Poccuiickoit @enepaunu ot 20 mas 2020 r. Ne 254 «O6
yTBepXKACHUH (eAepaTbHOTO TMepedHs Y4eOHUKOB, IOMYIICHHBIX K HCIIOJIB30BAHUIO TIPH
peaNmM3an  UMEIOIIHUX TOCYJApPCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTENBbHBIX MPOTPaMM
Ha4aJIbHOTO OOIIEero, OCHOBHOTO OOMIETo, cpeaHero oOmiero oOpa3oBaHHsS OpTaHHU3AIUSIMH,
OCYIIECTBISIIOMMUME 00pa30BaTeIbHYIO AeATEIbHOCTE» (B pexd. [IpukazoB MuHMNpocBemeHUs
Poccum ot 23.12.2020 Ne 766);

— [Ipuka3 denepanbHOi Ciy>k0bI IO HaI30pY B chepe oOpazoBanus u Hayku oT 6 Mast 2019 r. Ne
590, npuka3z MunucrepctBa npocsenieHus Poccutickoit @eneparuu ot 6 mast 2019 1. Ne 219 «O6
YTBEPXKJACHHH METOJOJOTUM W KPUTEPHEB OICHKH KadecTBa oOmero oOpa3oBaHHsS B
0011e00pa30BaTeIbHBIX OPraHU3AlMAX Ha OCHOBE MPAKTUKH MEXKIYHAPOIHBIX HCCIEAOBAHUN
KayecTBa MOATOTOBKU O0yYaIOUINXCS»;

— IIpuka3 MunucrepcTBa oopazoBanust u Hayku Poccutickoit ®eneparuu ot 24 HosiOps 2011 r.
Ne MZT — 1552/03 «O6 ocnamernu OY yueOHbIM U yueOHO-1a00paTOpHEIM 000pyIOBaHUEM»;



— IIpuka3z MunucrepctBa npocsemierus: Poccuiickoit @eaepannn ot 03 centsaops 2019 Ne 465
«O0 yTBEpX/IECHUU TEPEUHs CPEACTB OOYyUYCHHS U BOCIIUTAHMS, HEOOXOIUMBIX JUIsl peau3aliiu
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIBHOTO OOIIEro, OCHOBHOI'O OOIIEr0 W CpeAHero oOIIero
00pa30BaHUs, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBHSIM OOY4YCHHs, HEOOXOJUMOTO IpH
OCHAIIIEHUHU 0011e00pa30BaTeIbHBIX OpPraHM3alUil B LENAX pealu3ali MEPONPUSATHH IO
coleicTBUIO co3laHuio B cyObekrax Poccuiickoit @enepanuu (MCXoas M3 MPOTHO3UPYEMOU
NOoTpeOHOCTH) HOBBIX MeCT B 00IIE0Opa30BaTENbHBIX OpraHU3alMsIX, KpPUTEPUEB €ro
¢dopmupoBanus ¥ TpeOOBaHUHN K (YHKIIMOHATIBHOMY OCHAIIICHUIO, @ TAKXKE HOPMATHBA CTOUMOCTHU
OCHAIIIEHUS OJJHOTO MECTa 00y4aroLerocs yKkazaHHbIMHU CpeJICTBAMU O0yUeHHs U BOCTIUTAHUAY;

— [Ipuka3z MunucrepcTBa oopazoBanus U Hayku Poccuiickort @enepamuu ot 10 nexadps 2013 r.

No 1324 «O06 yTBepKIeHUU TIOKa3aTelIei ACITENIBPHOCTH OO0pa30BaTEIbHON OpraHU3AIINH,
nojyIexaniet camooocnenosanuto» (B pea. Ilpukaza Muno6prayku Poccun ot 15.02.2017 Ne
136);

— IMucemo MunucTepcTBa 00pazoBanus u Hayku Poccuiickoit deneparu ot 19 anmpens 2018 r.
No 08-1035 «O mopsiike TPOBEICHHs CaMO00CIeI0BaHMs 00pa30BaTEILHON OpraHU3aluny;

— [Ipuka3z MunucrepcTBa oOpazoBanus u Hayku Poccutickoit @eaepanmu ot 22 centsiops 2017 .
No 955 «O06 yTBepkIeHnH TTOKa3aTesield MOHUTOPUHTAa CUCTEMBbI 00pa3oBanusy» (B pen. [Ipukaza
Pocobpuanzopa Ne 1684, Munnpocsemnienust Poccun Ne 694, Muno6puaayku Poccun Ne 1377 ot
18.12.2019);

— Ilpuka3 Munuctepcra oOpa3oBanus 1 Hayku Poccuiickoit @eneparun ot 23 aBrycra 2017 r.
Ne 816 «OO6 yrBepxknaenuu Ilopsaka NpUMEHEHUS OpPraHU3ALUSMH, OCYIIECTBIISIOLIUMHU
00pa30oBaTeNbHYIO JCSITEIbHOCTD, AIEKTPOHHOTO O0YYEHHUsI, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTUH IpH peanu3ali 00pa30BaTebHBIX IPOrpaMmy;

— [IucekMo MunucrepctBa npocsemienus: Poccuiickont ®eneparuu ot 16 anpens 2019 r. No MP-
507/02 «O nHampaBlIeHMH YTOYHEHHOTO IMEPEYHS MPUMEPHOTO OOOPYIOBaHMS TSI BHEIPCHUS
1eIeBoi Moaeny nudpoBoi 00pa3oBaTeIbHON Cpebl B 0011e00pa30BaTebHBIX OPraHU3AMIX U
npodecCHOHATBHBIX 0011e00pa30BaTENbHBIX OPTaHU3AIUAX Y,

— IloctanoBnenue IIpaBurenscrBa Poccuiickoit @enepanuu ot 10 urons 2013 r. Ne 582 «O6
yrBepxacHuH [IpaBun pasmenieHus Ha OQUIIMAIBHOM caiiTe 00pa30BaTeIbHOM OpraHu3alud B
UH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON cetn «VHTepHeT» u 0OHOBieHUs MH(opMaruu 00
oOpa3oBatensHO# opranu3aun» (B pen. [loctanosnenuit [IpaButensctea PO ot 20.10.2015 Neo
1120, ot 17.05.2017 Ne 575, o1 07.08.2017 Ne 944, o1 29.11.2018 Ne 1439, o1 21.03.2019 Ne 292);

— IIucemo MunucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @eaepannu ot 11 mapta 2016 r.
Ne BK-452/07 «O BBenennu ®I'OC OB3y;

— IIuceMmo MunucrepcTBa 00pa3oBanus u Hayku Poccuiickoit @eneparuu ot 18 utons 2015 r. Ne

HT-670/08 «O HampaBieHHH METOJIWYECKUX pPEKOMEHIarui» (Bmecte ¢ «MeToanyecKuMu
pPEKOMEHAALMUAMHM 110 OpraHMU3allMM CaMOIOATOTOBKM ydalluXcsd IPHU  OCYILIECTBICHUH
00pa3oBaTeNbHON JEATENBHOCTH 1O OCHOBHBIM 00I€00pa3oBaTeNbHBIM NpOrpaMMaM —
00pa3oBaTeNbHBIM MIPOrpaMMaM HayaJlbHOTO OOILEro, OCHOBHOTO OOIIEro M CpelHero oOIIero
00pa3oBaHUN»);

— ITuceMo MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit deneparuu ot 25 Hos6ps 2015 1.
No 08-2091 «O nHanpaBneHnu (HyHKIMOHATBHBIX TpeOoBaHUW» (BMecTe ¢ «DYHKITMOHATBHBIMHU



TpeOOBaHUSMHU K 3HaHUSM W TOMENICHUSM O00IIe00pa30oBaTeIbHBIX OpraHW3alMid C Y4eTOM
MEePCIEKTUBHBIX 33]1a4 Pa3BUTHS CUCTEMBI 00IIIEro 00pa3oBaHUs»);

— ITucemo Munuctepcra oOpa3oBanus u Hayku Poccuiickoit @enepanunu ot 28 oktsi6ps 2010 r.
Ne 13-312 «O moaroroBke [lyOonuuHbix AoKIanoB» (BMecTe ¢ «OOMMMH peKOMEHIAIMSIME TI0
noaroToBke IlyOMWMYHBIX TOKIAI0B PETHOHAIBHBIX (MYHUIIMIAIBHBIX) OPTaHOB YIPaBICHUS
o0Opa3oBaHHEeM U 00pa30BATENLHBIX YUPESKICHUI);

— [Iucekmo MunucrepcTBa obpazoBanust U Hayku Poccuiickoit @enepanuu ot 19 anpens 2018 r.
Ne 08-1035 «O nopsiake mpoBeaeHHs caMo00CiIeJoBaHusl 00pa30BaTeIbHON OpraHU3aIn»;

— IIucemo Mununcrepersa npocsemenus: Poccuiickoit @enepanuu ot 16 anpens 2019 r. Ne MP-
507/02 «O HampaBIeHMM YTOUHEHHOTO IEpEeYHs MPUMEPHOrOo OOOPYIOBaHMS sl BHEIPEHUS
1eNIeBOi Moienu 1 poBoii 06pa3oBaTENbHOM cpelibl B 0011e00pa3oBaTeIbHBIX OpraHU3alUsiX 1
npodeccCHOHATBHBIX 0011e00pa30BaTENbHBIX OPTaHU3AIUAX Y,

— ITuceMo MunmctepcTBa oOpazoBanus U Hayku Poccutickoii @eneparuu ot 3 aBrycrta 2015 1.
Neo 08-1189 «O namnpaBnenuu uHdopmarum» (BMecte ¢ «MeTOAMYeCKUMU PEKOMEHAAITUSIMHU 110
BOCIIMTAHUIO AaHTUKOPPYILIMOHHOTO MUPOBO33PEHMSI Y IIKOJIBHUKOB U CTYAEHTOBY);

— IMucemo MunucrepcTBa npocserienus Poccuiickoit @enepannu ot 23 okta6ps 2019 r. Ne Bb-
47/04 «O06 uCcToIB30BaHUH PA0OUUX TETPAICHY;

— IToctanoBnenne [ maBHOTO TOCY1apCTBEHHOT'O caHUTapHOTO Bpadya Poccuu ot 28 centsaops 2020
r. Ne 28 «0O06 yrBepxaeHuun canutapabsix mnpaswn CII  2.4.3648-20 «CanurtapHo-
SMUAEMHOJIOTHYEcKHe TpeOOBaHUS K OpraHu3alusM BOCHUTaHUS U OOydYeHHs, OTIbIXa HU
03JI0POBJIEHUS MOJIOJAEKN;

— Meroandyeckue peKOMEHIAIMM 00 MCIOJIb30BAaHUM YCTPOWCTB MOOHWJIBHOW CBSI3M B
oOmeoOpa3oBarenbHbIXx  opranu3anusx (yrB. Pocmorpebnamzopom Ne MP  2.4.0150-19,
Pocobpramzopom Ne 01-230/13-01 14.08.2019) (Bmecte ¢ «PesymbraraMu  HUCCIEIOBAHHIA,
MOKA3aBIIUX OTPHUIIATENBHBIE TOCIEICTBUS UCIOIb30BaHUS YCTPONUCTB MOOWIHHOW CBSI3M Ha
3I0pOBbE neTely, «[laMaTko# i1 00yJaronuxcs, poAUTeNeH U eAarornaeckux pabOTHUKOB TI0
npoHITaKTHKE HEOJArONMPUATHBIX U1 3I0POBbS M 00ydeHus nererd 3hPeKToB OT BO3ACHCTBUSA
YCTPOMCTB MOOHITLHOM CBSI3N»);

— IIpuka3z MunucrepctBa npocpenieHust Poccuiickont @enepanun ot 17 mapra 2020 r. Ne 103
«O0 yTBEpXKICHUM BPEMEHHOTO TMOPSIKA COMPOBOXKICHHUS peau3alliil 00pa30BaTeIbHBIX
nporpaMM HadalbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemIHero o0mero oOpa3oBaHUs,
00pa30oBaTeNbHBIX MPOTPAMM CPEIHETO MPOo(ecCHOHAIBHOTO 00pa30BaHUS U JOMOTHUTEILHBIX
00111€00pa30BaTENIbHBIX MPOrPaMM C IPUMEHEHHUEM AJICKTPOHHOTO OOYUCHHUS U JTUCTAHIIHOHHBIX
00pa30BaTENbHBIX TEXHOJIOTUI;

— IIpuka3z MunucrepctBa npocsenieHust Poccuiickoit @enepaunu ot 17 mapra 2020 r. Ne 104
«O0 opraHuzanud 00pa3oBaTeNbHOW JIEATENHHOCTH B OpraHU3alMsIX, pPeaTu3yIOIINX
o0pasoBaTenbHbIC MPOTPAaMMBI HAaYaJbHOTO OOIIETr0, OCHOBHOTO OOIIEr0 M CPEIHEro OOIIero
00pa3oBaHMs, COOTBETCTBYIOIIETO JOTOJHUTEILHOTO TMPO(ECCHOHATLHOTO OOpa3oBaHUs W
JOTIOTHUTENIbHBIE 00111e00pa3oBaTeNibHbIE MPOrpaMMbl B YCIIOBUSIX PaclpOCTPAaHEHHUS HOBOM
KOpOHAaBUPYCHOU MH(EKIMH Ha TeppuTopun Poccuiickoii @eneparumy»;

— ITucemo Pocmotpebnamzopa or 8 mas 2020 1. Ne 02/8900-2020-24 «O HampaBieHUH
peKOMEHAAMi MO OpraHu3aluu paboThl 00pa3oBaTENbHBIX OpraHuM3aluil  (BMecTe C



«PexoMeHanusIMU 1O OpraHu3alud paboThl 00pa30BaTENbHBIX OpPraHMU3alMil B YCIOBHSIX
coxpaneHus puckoB pacrpoctpanenust COVID-19»).

PernoHanbHOr0O ypOBHS:

— mHCTpyKTHBHO-MeToandyeckoe mucbmo AY J[IIO XMAO-KOrper «MMPO» 006 opranuzamuu
00pa3zoBaTenbHON IEATEILHOCTH B 00111€00pa30BaTeIbHBIX OpraHu3aIsaX XaHTbl-MaHCHIICKOTO
aBTOHOMHOTO oKpyra — lOrpsl B 2023-2024 yue6HOM roay.

[IIxoapHOTO YPOBHS:
- YcraB MKOVY «Ymsuuackas COILL»

- OcHoBHast oOpa3zoBaTenbHas MporpaMMa OCHOBHOTIO obmiero obOpaszoBanus MKOY
«Ymbuackas COLD» (B Tom ymcne: yueOHbIi mian Ha 2023-2024 yueOHBIN rof; KaJeHIapHbIH
yaeOnbI rpaduk Ha 2023-2024 yuebnsii roa). [Iporpamma mo yue6nomy npeamety "buonorus"
(mamee - OwWoyorus) Ha ypoOBHE cpeaHero oOmero oOpa3oBaHMs pa3padOTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
OI'OC COO, Konuenuu mnpenoaaBaHusi yd4eOHOro mpeamera «bBHOJOTHS» M OCHOBHBIX
MOJIOXKEHUH (henepaibHON paboyeii mporpaMMbl BOCTIUTAHHUS.

VYuebnsii npenmMet «buonorus» yrimyonéunoro ypoBHs uydenus (10—11 kmaccer) siBasieTcst
OJTHUM M3 KOMIIOHEHTOB IpeAMeTHOW obnactu «EcTecTBeHHO-Hay4YHbIe TpeaMeThl». CoriacHo
nonoxeausM PI'OC COO npodwmibHble yyeOHbIE MPEIMETHI, W3y4aeMble Ha YIrIyOIEHHOM
YPOBHE, SIBIISIIOTCS crocoboMm muddepeHnmanuy oO0y4eHUsT Ha YPOBHE CpeIHEero oOIiero
o0pa3oBaHMs U MPU3BAHBI 00ECIEYUTh MPEEMCTBEHHOCTh MEXK/y OCHOBHBIM OOIIUM, CPEIHUM
0o0muM, cpeHuM NMpodheCCHOHATBHBIM M BBICIITUM 00pa3oBaHUEM. B TO ke BpeMs KaxAblid U3
3TUX YYEOHBIX TMPEIMETOB JODKEH OBITh OpPUEHTHPOBAH HAa MPHUOPUTETHOE peIICHHE
00pa30oBaTeNbHBIX, BOCIIMTATENILHBIX M Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MPO(OpUCHTAIIUCH
o0y4aromuxcsi U CTUMYJIMPOBAaHMEM HHTEpeca K KOHKPETHOW 00JIacTH HayyHOrO 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEH, METUITMHOM, YKOJIOTHEH, TICHXOJIOTHEH, CTIOPTOM UJIM BOCHHBIM JIETIOM.

[Iporpamma no yaeOHOMY mpeamety "buonorus" na€r mpepcraBieHUe O IeNU U 3aa4ax
u3yudeHus yueOHoro npeamera «buonorus» Ha yriryOJaEHHOM ypOBHE, ONpEeisieT 00s3aTeIbHOE
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKAaHHME, €ro CTPYKTYpPHpPOBaHUE IO pa3jesiaM M TeMaw,
pacnpeneneHnre no KiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh U3yUeHHs y4eOHOT0 MaTepuana
C Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mpolecca,
BO3PACTHBIX O0cOOeHHOCTEH oOyuaromuxcs. B mporpamme mo 6MosIoruu peaqu3oBaH MPUHIHIL
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHOJIOTHHM Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHWS,
Onarogaps yemy NpocMaTpUBAETCsl HAPABICHHOCTh Ha MOCIIEAYIONIee pa3BUTHE OMOIOTHYECKIX
3HaHUHM, OpPUCHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOT0 MBIIUICHUS, TPEACTAaBICHUH O 310pOBOM 0OOpa3e >KU3HH, Ha BOCIUTaHHE
OEpEKHOTO OTHOIICHHS K OKPY)KAIOIICH MPUPOAHOU cpene. B mporpamMMe mo OMoIOTHU Takke
MoKa3aHbl BO3MOXKHOCTH ydeOHoro mpeamera «buonorus» B peanusanuu tpedoBanuii ®I'OC
COO K 1aHupyeMbIM JTUYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM pe3yibTaTaM 00y4eHHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BUIOB Y4E€OHO-TIO3HABATENBHON NEATENLHOCTH OOYYarOMIUXCS O
OCBOCHHMIO COJIEp)KaHUsI OMOJOTHYECKOrOo O00pa3oBaHUsS HAa YPOBHE CpPEIHEro OOIIero
o0OpazoBaHwUs.

VYuebublii npeamer «buonorus» Ha ypoBHE cpeaHero oOriero oOpa3oBaHUS 3aBeplIAET
Ouonornyeckoe oOpa3zoBaHue B IIKOJE U OPUEHTHPOBAH Ha PACIIMPEHHUE U YIITyOJICHHE 3HAHHUMA
00y4arouxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTUH, SMOPUOIIOTUN



U OHOJIOTUU Pa3BUTHSA, TEHETHKH, CEJIEKIIMH, OWOTEXHOJIOTHMH, HBOJIIOLIMOHHOTO YYEHHS U
DKOJIOTHH.

Nzydenune yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHUPOBAHO Ha
MOJTOTOBKY 00 yUYaOIIMXCsl K MOCJIEYIOIIEMY OTy4EHUI0 OMOJIOTUYECKOro 00pa3oBaHUs B By3ax
U OpraHu3aluax cpenHero mnpodeccruoHaabHoro ooOpa3oBaHus. OCHOBY €ro cojep:kaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHWUN, MOJYYEHHBIX IMPH H3YYCHHH OOYYaIOUMMHCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIETro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOJTYYAIOT pa3BUTHE. TaK, pacCIIUPEHBI M YIITYOJICHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YellOBeKa,
O0IMX 3aKOHOMEPHOCTSX JKU3HH, OIMOJHHUTEIHHO BKJIIOUYEHBI OHOJIOTMYECKHE CBEACHUS
NPUKIAJIHOTO U MOMCKOBOTO XapakTepa, KOTOPbIE MOXKHO HCIOJIb30BaTh KaK OPHUEHTHPHI IS
nocJIeIyIonero Beioopa npodeccun. Bo3mMokHa Takyke HMHTETpanus OMOJIOTMYECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOTYYEHHBIMU 00YYaIOIUMUCS NIPU U3YUYEHUU (PU3UKU, XUMHH,
reorpauu 1 MaTeMaTHKH.

CrpykTypa mnporpamMmbl o ydeOHOMY mnpeamery "buomorus" oTpaxkaeT CHUCTEMHO-
YPOBHEBBIM M 3BOIIONUOHHBIN MOAXOABI K U3ydeHHIo Ouosioruu. CorjacHO UM, H3y4aroTcs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTepPHbIE JJIsl )KUBBIX CHUCTEM Pa3HOr0 YPOBHS OpraHU3alllu,
HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emiie, COXpaHEHHUs OMOJIOTMYECKOTO pPa3HOOOpa3us
wianeTsl. Tak, B 10 Kkiacce M3ydaroTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPHOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CENEKLNUH, OMOTEXHOJIOTUHA U CUHTETUYECKOM
OMOJIOTHH, aKTyaJIM3UPYIOTCS 3HaHUS OOydYaloIMXCS MO OOTaHWKE, 300JIOTHH, aHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

VYueOnblii npenver «buomorus» Tpu3BaH 00€CIEUYUTh OCBOCHHE OOYYAOIIMMUCS
OMOJIOTUYECKMX TEOpUM M 3aKOHOB, WJEH, NPUHLMIIOB U TPaBUJ, JEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHON KapTHUHBI MHpa, 3HAHUH O CTPOCHHUH, MHOT0O0Opa3uu H
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOMYJALWH, OMOIIEH03a, 3KOCHUCTEMBI, O BBLAAIOIIUXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEOBAHHUSIX B OWOJIOTMH, MPUKIATHBIX acCHeKTax
Ouosyoruueckux 3HaHWi. [ pa3BuUTHSA U MOJJEpXKaHUS WHTepeca o0ydaroumxcs K OMoJIoruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOI0 MaTepraia B COIEpKaHUH IPOTrpaMMBbI IO
OMOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOPUEH CTAHOBIICHUS W PA3BUTHUS TOW WM MHOU
oOnacTu OMOJNOTHH, BKJIAJI0OM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pEIICHHE Ba)KHEHUIINX
OMOJOTUYECKHX U KOJOTUYECKUX MPOOIIEM.

Henb n3ydenus yueOHoro nmpeamera «buonorus» Ha yriyOnéHHOM ypOBHE — OBIIAJICHHE
00y4aromyMHUCs 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHM3allMU >KUBBIX CHCTEM
Pa3HOTO paHra U NpuoOpeTeHNne YMEHUI UCII0Ib30BaTh ITH 3HAHUS B POPMUPOBAHUU HHTEpECA K
onpenenéHHoil ob6nacTu MpodhecCHOHATBHON NEATeTbHOCTH, CBA3aHHOW C OMOJIOTHEH, WU K
BBIOOPY y4eOHOTO 3aBeIeHHs I TPOAOIKEHUS OMOIOTUYECKOr0 00pa3oBaHMUA.

JlocTikeHue neiau u3ydeHus yuyebHnoro npeamera «buonorus» Ha yriayOonéHHOM ypoOBHE
o0ecrnieunBaeTcs pelieHrueM CIeAyomuX 3a1ay:

OCBOCHME  OOYYAIOIIMMHCS CHUCTEMbl  OHOJIOTMYECKHUX 3HAHWH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSIX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IpaBWIIaX,
COCTaBIJIIIOLINX COBPEMEHHYIO E€CTECTBEHHO-HAY4YHYI0 KapTHMHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSAX OHMOJIOTHYECKUX CHUCTEM (KJIETKa, OPTaHW3M, TOMYJISIUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCIEAOBAHHUSIX B
OMOJIOTHH;



O3HAKOMJICHHE  OOydYaromMxcsi ¢  MeToJaMH  TO3HaHWsl  KUBOW  MPUPOJBIL:
UCCIIEIOBATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJSIPHOM M KJIETOUYHOW OMOJIOTHH,
SMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKIUU, OMOTEXHOJIIOTUU U CUHTETHYECKOU
OMOJIOTUM, TAJICEOHTOJOTHH, OSKOJOTHH); METOJAaMH  CaMOCTOSITEJIBHOIO  MPOBEIEHUs
OMOJIOTMYECKUX HCCIIEIOBaHUM B JabopaTopuu W B Tpuponae (HaOIoJaeHWe, H3MEpPEeHHE,
HKCIEPUMEHT, MOACTHPOBAHNUE);

OBJIaJICHUE OOYYAIOIIMMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOAWTh, aHAIM3UPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAINIO; TOJIb30BaTHCS OMOJIOTHYECKONH TEPMUHOJIOTHEN 1
CUMBOJIMKOM; YCTaHABIMBATh CBSA3b MEXKIY Pa3BUTHEM OUOJIOTUU U COLIMATIbHO-IKOHOMUYECKUMU
¥ HKOJIOTHYECKUMHU ITPOoOIeMaMu 4YeJI0OBEUECTBA; OLEHUBATD ITOCIIEACTBUS CBOCH JIEATETFHOCTH 1O
OTHOIICHUIO K OKPY)KAIOLIeH NpPUPOAHON cpene, COOCTBEHHOMY 300pPOBBIO M 37J0POBBIO
OKPYKaIOIIMX JIIOJICH; OOOCHOBBIBaTH W COONIIOAATh MEPhl MPOPUIAKTHKH HH(EKIIMOHHBIX
3a0o0eBaHUM, TpaBWJIa TOBEACHHUS B TMPHUPOJE M oOecredueHHus 0e30MacHOCTH COOCTBEHHOU
KU3HEJEATEIILHOCTH B YPE3BBIYAMHBIX CHTYAIUSX MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHBIC HAyYHbIC OTKPHITUS B 00JIaCTH OHOJIOTHH;

pa3BUTHE y O0Yy4aIOUIUXCS MHTEJUIEKTYAIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B IMpolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJIEIOBAHUSMU B OHOJIOTHH,
pemaemMbpIMi €10 Mpo0JieMaMH, METOJIOJIOTHEH OMOJIOTMYECKOTO HCCIICAOBAHMS, MPOBEICHHS
HKCIIEPUMEHTAIBHBIX HCCIICOBAaHUM, pelIeHus] OWOJIOTMYECKUX 33134, MOJAEIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TIPOIIECCOB;

BOCIIMTAHHUE Y OOYYarOMIMXCs LIEHHOCTHOTO OTHOILIEHUS K >KMBOW MPUPOJE B LIEJIOM H K
OTHENbHBIM €€ OO0BbEeKTaM M SBJICHUSAM; (OPMHUPOBAHUE HSKOJIOTUYECKOH, T'€HETHYECKOU
IPaMOTHOCTH, OOILIEH KyIbTyphl NMOBEICHUS B NPUPOAE; MHTETPALUU E€CTECTBEHHO-HAYYHBIX
3HAHUH;

npuodpereHre 00y4aroIUMUC KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOAOIOIb30BAHUN
(coOnrosenue mpaBWJI TOBEACHHWS B MPHPOJE, OXPaHbl BHJIOB, SKOCHCTEM, OHOChEpHI),
COXPaHEHHH COOCTBEHHOI'O 3/0POBBbS U 3/0POBBSl OKPYKAIOUIMX JOAEH (COOMIONeHUsT Mep
npoMITaKTUKH 3a00JI€BaHUM, 0OeCTIeYeHIE 0€30MTaCHOCTH KU3HEACITEIIPHOCTH B UpE3BhIYatHBIX
CUTYalUsX IPUPOIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BaHUsI OMOIOTUYECKIX
3HAaHUN U YMEHUI B IIOBCEAHEBHOM JKU3HU;

CO3/laHME YCIOBUHM JJIi OCO3HAaHHOIO BbIOOpa OOYYAIOUIMMHUCSA WHIMBHYaTIbHON
00pa3oBaTenbHOW TPAEKTOPUH, CIOCOOCTBYIOMICH TMOCIEAyomeMy MpodhecCHOHATLHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C WHJWBHUIYaJbHBIMU HMHTEpECAMH U MOTPEOHOCTAMU
peruoHa.

OOmiee 4yUCIIO YacoB, OTBEIEHHBIX HAa HM3Y4YEHHUE OMOJIOTMM Ha YIrIIyOJICHHOM YPOBHE
cpennero oobmiero oopazoBanus, cocrabiseT: B 10 kmacce — 102 gaca (3 yaca B HE/ICIO).

OT60p opraHu3anuoOHHBIX (OPM, METOJIOB M CPEICTB 00YUCHUST OMOTIOTHHN OCYIIECTBIISICTCS
C yu€ToM CHeru(HUKN ero CoAepX aHUsi M HalpaBIEHHOCTH Ha MPOAOJDKEHHE OMOJOTHYECKOTO
00pa30BaHUs B OPraHU3ALUAX CPETHETO MPO(HECCHOHAIBHOTO U BBICIIET0 00pa30BaHMs.

OO0s3aTeNbHBIM YCIIOBUEM MPU OOyYECHUW OMOJIOTMHM Ha YIITyOJEHHOM YPOBHE SIBISICTCS
MpPOBEJCHUE Ja0OpaTOPHBIX M TMpakTHUeckux pabor. Takxke ywyacThe oOydalmmxcs B
BBITTOJIHEHUH MPOEKTHBIX U y4eOHO-NCCIIE0BATENbCKUX Pa0OT, TEMAaTHKA KOTOPBIX OMpeAeseTcs
yYUTENIEM Ha OCHOBE HMEIOLIUXCSl MAaTePHATbHO-TEXHUUECKUX PECYPCOB M MECTHBIX IMTPUPOTHBIX
YCIIOBHUH.

[TpoMexxyTouHasi aTTecTalysl MPOBOJUTHCS B KOHIE Y4eOHOro rojaa B (opme TecToBOU
paboTbl. YacTh y4eOHBIX MTPEIMETOB MOXKET MIPOBOIUTHCS TUCTAHITUOHHO.



COJEP)KAHUE OBYYEHUA
10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemenHast 6uosyorusi — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH MpobOiembl. DyHIaMEeHTadbHbIE, MPHUKIAIHBIE WU
MOVCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OuONOTUHM B (DPOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
mupa. [Ipodeccun, cBsa3aHHbIC ¢ OHOIOTHEN. 3HaAUEHNE OMOJIOTUH B TPAKTUYECKOMN NEeITETLHOCTH
YeJI0BEKa: MEULIUHE, CEJIbCKOM X0351CTBE, IPOMBILIIEHHOCTH, OXPaHEe MPUPOIBI.

JdemoncTpanuu

[optpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, Y. I'apseii, I'.
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, 1. . Meunukos, H. 1. Basunog, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsi3p OMOJIOTUU C APYTMMU Haykammy», «CuctemMa OMOJIOTHMYECKHX
HaYK».

Tema 2. JKuBble cucTeMbl U UX U3yUeHUE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U ILEJIIOCTHOCTb, CJOKHOCTh M YHOPSAIOYEHHOCTD
CTPYKTYpBI,  OTKpPBITOCTb, = CAaMOOPTraHM3allvs, CaMOBOCIPOM3BEIICHUE, Pa3IpakUMOCTbh,
WU3MEHYMBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIM, TKAHEBbIN,
OpraHU3MEHHBIN, MOMYJISIUHOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOTreOICHOTHYCCKHIA),
ounocepnsiid. Ilporeccsl, mMpoucxoasmue B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH >KUBOTO.
Kuznp kak popma cymectBoBaHus Matepuu. Hayku, nzydaromue »KUBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHHU3aLUN.

N3ydenne xuBbIXx cucteM. MeTonsl Ouonormueckoit Hayku. HaOmroneHue, m3MmepeHue,
DKCIEPUMEHT, CHUCTEMarTh3auus, MeraaHaiu3. [loHATHE O 3aBUCHMMOW M HE3aBUCHUMOU
nepemeHHoi. [lnmanupoBanme skcnepuMeHTa. IloctaHoBka u mpoBepka runorte3. Hymnesas
runore3a. [lonsatue BeIOOPKU U €€ JocTOBepHOCTh. Pa3zOpoc B 6Gnonorndyeckux naHHbix. OLeHka
JIOCTOBEPHOCTHU MOJYYEHHBIX pe3ynbTaToB. [IpUUMHBI MCKaXXKEHHSI PE3ylIbTAaTOB 3KCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmupr u  cxembl: «OCHOBHbIE MpPU3HAKU JKU3HUY», «bHoOIOrMYecKkue CHUCTEMBD»,
«CBoiicTBa )XKMBOW MaTepum», «YpOBHU OpraHu3alliu KUBOM NpUpoab», «CTpoeHne KUBOTHON
KJIETKNY, « TKaHU )KUBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEYECKOTO OPraHu3May, «buoreoieHos,
«buocdepay, «MeToapl U3yUEHUS KUBOK TTPUPOIBIY.

O6opynoBanue: 1abopatopHoe 000pyAOBaHUE IS TPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
IKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crnonab30BaHHE Pa3IUYHBIX METOJIOB MPU U3YUEHUHU >KUBBIX
CUCTEMM.

Tema 3. buosiorusi KjieTku

Kietka — cTpykTypHO-(OYHKIIMOHANIbHAS €AMHHIIA KUBOTO. VICTOpUS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.



MeTtoapl MOJIEKYJISIPHOM W KJIETOYHOHW OWOJOTHUH: MHUKPOCKOMUsA, XpomaTtorpadus,
anekTpodope3, METOA  MEYEHBIX aroMoB, auddepeHnnanbHOe  IEHTpU]yrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (ukcuposanHuix Kiemox. DIEKTPOHHAs MUKPOCKOIHSI.
Koungoxanvnaa muxpockonus. Bumanvnoe (npusicusnennoe) usyyenue Kiemox.

JdemoHcTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKom», «lcropus
Pa3BUTHUSA METOJOB MUKPOCKOIIUI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaThl PACcTUTENbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckas padora «lI3yueHnme MeToq0B KJIETOYHON Ouonoruu (xpomarorpadus,
anektpodopes, nuddeperimanpHoe nenTpudyruposanue, [T1IP)».

Tema 4. XuMuyecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTpaMHUKPOdJIeMeHThI. Boga u €€ poib
KaK pacTBOPUTENS, peareHTa, y4yaCcTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIIOPETYJISALHUN.
MunepasnbHbIe BelllecTBa KJIETKH, UX Ouosiorndyeckasi posib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BENIeCTBA KJIETKU. brosornyeckue noiaumepsl. benku. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousekynbl. IlepBuunas cTpykrypa Oenka, MenTUAHAs
CBs3b. BropmuHnas, TperuuHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanms 6enkoB. bruonornueckue GpyHkimu 6enkoB. [lpuonui.

YrneBoapl. MoHOCaXapuIbl, AUCaXapUIbl, OJTUTOCAXaAPHUIABI B TTosicaxapuasl. OO ian
CTpOEHUS M (PU3MKO-XUMHUUECKUE CBOMCTBA yIiIeBOAOB. bronornueckue GyHKIMH yriIeBOI0B.

Jlunuasl.  T'mapodmnbHo-ruapodoOHBIe  cBoiictBa.  Kmaccudukaums — nummmos.
Tpurnuuepuasi, Gocoaunuabl, BOCKH, crepounbl. buomornueckue Gpynkiuu munuaos. Oo0mume
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJIYIPOHUIIAEMOCTb.

Hyxneunossie xucnotel. JIHK n PHK. Ctpoenune HykiemHoBbIX KuciaoT. HykieoTuusl.
[Tpuntun xkomrementapHoctu. [lpaBunmo Yapradda. Crpykrypa JJHK — aBoitHas cnmpaiib.
Mecrtonaxoxaenue u ouonorndeckue Gpynkuu JJTHK. Bunsr PHK. ®ynknuu PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B mojiekyiae AT®. buonornueckue
¢ynkunn AT®. BoccTaHOBIEGHHBIE TEPEHOCUMKH, WX (GYHKIMH B KieTke. /[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBannie  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURTNOMUKU, RPOMEOMUKU.

CtpykrypHast OuOJIOTHs: OMOXUMHUYECKHEe W OMO(pU3MUYECKHUE HCCIEIOBAHHS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomousiekyn. Mooeruposanue cmpykmypol u  QyHKyuu
buomonexyn u ux Komniexkcos. KomnvromepHulil Ouzatin u opeanuyecKuti Cunme3 OUOMONEKYI U UX
HenpupoOHbvLX AHAN0208.

JdemoHcTpanuu

[Moptpersr: JI. Tlonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenenieHne XHMHYECKMX JJIEMEHTOB B  HEXKHUBOW MPUPOAE»,
«PacrnpeniesieHue XUMAYECKUX JJIEMEHTOB B )KUBOU MIPUPOAE».

Tabmuubl u cxemsl: «[lepuoanueckas TabnMLa XMUMHUYECKHX 3IIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTyphl O€TKOBOW MOJIEKYJBI», «CTpOCHHE MOJEKYJI YIJIEBOJIOB», «CTpoeHHE MOJICKYJ
aununoBy», «HykienHoBble KUCIOTHIY, «CTpoeHHe MOJIEKYIbl ATD».

Ob6opynoBanue: XMUMUYECKas ocya 1 000py10BaHHE.

Jla6opaTopnasi pa6ora «O6HapykeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.



JlabGoparopHasi padora «lccinenoBaHue HYKJIEHHOBBIX KHUCIOT, BBIICJIICHHBIX M3 KJIETOK
Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue U QyHKINH KJIETKH

Tunsl KIETOK: 3yKapuoTHYecKass M IpokapuoTuueckas. CTpyKTypHO-(QYHKIIMOHAJIbHBIE
00pa3oBaHMs KIETKH.

CtpoeHue mpoKapUOTHUECKOM KieTku. KiertouHas cTeHka OakTepwii ©  apXxei.
OCOoOeHHOCTH CTPOCHHUS TeTepOTPOPHOIN 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIICHO3aX.

Crpoenune u QpyHKIIMOHUPOBAHKUE DYKApHOTUUYECKOW KiIeTKH. [lma3zmarndeckas meMmOpaHa
(mna3manemma). CTpykTypa IUIa3MaTUdeckod MemOpaHbl. TpaHCHOpPT BemecTB 4epe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, obneruénnas auddQysus), aKTUBHBIN
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuraemocts MemOpanbl. PaGota
HaTPHUH-KaJTUEBOTO Hacoca. DHIOIMTO3: MUHOIUTO3, (aronuTos. Dk3onuTo3. Kinerounas crenka.
CrpykTypa 1 (yHKIIMH KJIETOYHOM CTEHKH pacTeHuil, rpuOoB.

Huronna3zma. IluTo3onb. LluTtockener. JIBukeHue uuroruiazMbl. OpraHougbl KIETKH.
OnHomMeMOpaHHBIC OPraHOWABI KJIETKU: dHAomazMarudeckas cetb (DIIC), anmapar 'onbmxw,
JU30COMBI, UX CTpoeHHe U (yHKUIUHU. B3auMOCBsA3b OJHOMEMOPAHHBIX OPraHOUIOB KJIETKH.
CrpoeHre TpaHyJISIpHOTO peTUKYyIyMa. Mexanusm Hanpasnenus 6enxkoe ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KJIEeTOuHBIX MeMmOpaH. ['maakuii  (arpaHymispHBIN)
SHJOTUTa3MaTHYeCKuid peTuKynyM. CekperopHas ¢yHKums ammaparta ['onbmku. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onb0xcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWIBl KJIETKH: MHUTOXOHIPUH, TIJIAcTUAbl. [Ipoucxoscoenue
mumoxonoputi u naacmuod. Cumbdbuoeenesz (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIMM  MUTOXOHIApUA U miacTuiA. [lepBuuHble, BTOPUYHBIE M CJIOXKHBIE IIACTHJIbI
(OTOCHHTE3UPYIOIIUX DYKApPUOT. XJIOPOIUIACTBHI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIMX
pacTeHun.

HememOpanubie opranouas! kinetku CtpoeHue u QyHKIUU HEMEMOpPAHHBIX OPraHOHIOB
kieTku. PubGocombl.  [lpomescymounvie guramenmor. MuxkpoduiaMeHTbl. AKmuHogvle
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBblIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MuxkpotpyOouku. Kinetounsiii unentp. CrTpoeHHEe U ABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nutoriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
mukpompyboukamu. Momopmvie 6enku.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIIUH.
Snepubliii GenkoBelid MaTpuKc. [IpoCTpaHCTBEHHOE PACHONIOXKEHHE XPOMOCOM B HHTEp(hazHOM
aape. Jyxpomamun u 2emepoxpomamur. benrkun XpomMaThHa — TUCTOHBIL. J{uHamuka s0epHOu
0bonouKu 8 mumose. foepHuiti mpancnopm.

Knerounsie  BiimtoueHus. CpaBHUTENbHAs  XapaKTEPUCTUKA  KJIETOK  DYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpanuu

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

Tabmuubl U cxembl: «CTpoeHHE 3SYKApUOTHUECKOH KieTKn», «CTpoeHHe KHUBOTHOU
KIeTKN», «CTpOEHUE pacTUTENIBHON KIETKN», «CTpOeHHEe MUTOXOHAPUNY, «Snpo», «CtpoeHue
MIPOKAPHUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOW MHMKPOCKOM, MHKpPOIpernapaThl PacTHUTENbHBIX, MHUBOTHBIX
KJIETOK, MUKpPOTIpEnapaThl 0aKTepUaTbHBIX KIETOK.

JlabopaTopHasi padora «/3ydyeHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIIETOUHONH MEMOpPaHBD».



JlaGoparopHas padora «l/ccienoBanue Iiaa3Moiin3a U JEIMJIa3MOJIM3a B PACTUTEIbHBIX
KJIETKaxX).

IIpakTuyeckas padora «/3yyeHue ABUKEHUS UTOIUIA3MbI B PACTUTENIbHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NMPeBpPallleHUE YJHEPTUH B KJIeTKe

AcCCUMWISINS U TUCCUMUIISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepoTpoHBIA. YuacTue KUCI0poa B OOMEHHBIX MpoLieccax. DHEPreTHUECKOe
oOecnieuenue kietku: npesparienne AT® B 0OMeHHBIX nporieccax. @epMeHTaTUBHBIN XapakTep
peakiuil KIeTogyHoro Merabonusma. GepMeHTHI, UX CTPOCHHE, CBOMCTBA U MEXAHHU3M JICUCTBUSI.
Kodepmentsl. OTnnuns ¢pepMEHTOB OT HEOpPraHMYECKUX KaTaau3aTopoB. belku-akTuBaTOphl U
OCNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX pEaKIUid OT pa3IMYHbIX
(baxTopoB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEHIECTB B KIEeTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  omocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xnopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. [IpoagyKTUBHOCTE (HDOTOCHHTE3A.
Bnusiaue pa3nuunbix GpakTopoB Ha CKOPOCTh OTOCHHTE3a. 3HaUeHHEe (DOTOCHHTE3A.

Xemocunrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3a.

AmnaspoOHble opranusMbl. Bunbl Opoxenus. [IpogykTel OpoXKeHHS M X HCIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl JHEPreTHYecKoro obmeHa. [loAroToBUTENBHBIA ITal.
['mukonu3 — 6eCKUCIOPOIHOE paCIIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, UiIM KIETOYHOE JbIxaHue. Ponb MUTOXOHIpUi B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkuciautTenbHoe GocHoprInpoBaHUE.
Onepeus membpannoeo epaduenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BEIIECTB Neped  aHadpPOOHBIM.
D¢ hHEeKTUBHOCTH YIHEPTETUISCKOTO OOMEHA.

JdemoHcTpanuu

[oprpersr: k. ITpuctom, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DoTOCHHTE3», «IHEpPreTUYecCKuid oOMen», «buocwHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XEeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYJOBaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JladopaTropnasi pa6ora «/3ydeHue kKaTaTuTUIECKOW aKTUBHOCTH (DEpMEHTOB (Ha MpUMepe
aMUJIa3bl WK KaTajlasbl)y.

JlaGopaTopnasi paGora «M3ydeHue (QEpMEHTATUBHOTO pACHICTICHUS TEPOKCUIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JladopaTopnas padora «CpaBHeHHE TTPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JladopaTopnas padora «CpaBHEHHE TTPOILIECCOB OPOKECHUS U JIBIXAHUSI.

Tema 7. Hacnencreennast uHGopManus U peanu3anus eé B KieTke

Peakuun matpuunoro cunresa. [I[puHUIMI KOMIUIEMEHTApPHOCTH B pPEAKLMIX MATPUUHOIO
cuHTe3a. Peanmmzamms HacneAcTBeHHON wWH(popManuu. ['€HETHMYeCKH KOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMOBI TpaHCKpUNIUK: KOMIIJIEMEHTAPHOCTD,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuynvix PHK 6 sykapuomuyeckoii
kiemke. Hexooupyrowue PHK.



Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OunocmuTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3€e OemKa.

Coepemennvie npedcmasnenus o cmpoeHuu cenos. OpraHu3anus reHoMa y MpoKapuoT U
JYKapuoT. Perymnsius akTHBHOCTH T€HOB y ipokapuoT. [' unoresa onepona (d. XKakoo, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHog y 3ykapuom. Ponv xpomamuna 6 pecynsayuu
pabomul eenos. Perymnsiust 0OMEHHBIX MPOIECCOB B KieTke. KileTounslii romeocTas.

Bupycsl — HekinerouHble (OPMBI JKU3HH B OONUTraTHbIE Tapa3uThl. CTpOeHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwwiti yuxn JHK-cooepocawyux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHslie 3a0o0neBanus yenoBeka, )kuBoTHbIX, pactenuit. CITNI, COVID-19, conmanbheie
U MEIULUHCKHUE MTPOOIIEMBI.

buoungopmamura: unmezpayus u ananuz 6oavuux maccusos («bigdata») cmpyxkmyprwvix
buonocuueckux oannvix. Hanomexunonozuu 6 buonocuu u meouyune. Ilpoepammupyemvie pynxyuu
benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsi: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «leHeTwdeckwii Koay», «Bupycei»,
«bakrepuodaru».

IpakTnyeckas padora «Co3nanue MOACIH BUPYCay.

Tema 8. /Ku3HeHHBIH LUK KICTKH

Kinerounsnii mwkn, ero mepuonsl u peryismus. Matepdaza m muto3. OcobeHHOCTH
poIeccoB, mpoTekaronux B uHTepdase. [loaroroka kietku K aeneHuto. [IpecuHTeTHUECKUI
(MTOCTMHUTOTUYECKH), CUHTETHMUYECKHH W TOCTCHHTETUYECKUMA (MPEMUTOTHUYCCKUN) TEPUOIBI
uHTep(a3bl.

Marpuuneiii  cunres JHK —  perumkanus.  Ilpunnuner  perumkanuu — JHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA CHUHTE3, AaHTUIAPAUIENBHOCTh. MexaHu3m
pemnkanmu JJHK. Xpomocomsl. Ctpoenne xpomocoMm. Temomepsl U Tenomepasa. XpoMOCOMHBIN
Ha0Op KJIETKH — KapUOTHUIl. JIUTUIOWIHBIN U TaluIOMIHBIN HaOOpHl XpOMOCOM. ['oMoJIOrHYHbBIC
XpoMocoMbl. [1010BbIE XPOMOCOMBL.

Henenne kierku — mMuto3. CTaguu MHUTO3a U MPOUCXOJAIIME B HUX MPOILECCHl. THIIbI
muto3a. Kapuoknnes u nutoknHes. buonorndyeckoe 3Ha4eHUE MUTO3A.

Perymsmuss mMutoTHueckoro uukia kietkd. [Iporpammupyemasi kiaetodHass ruleinb —
anomnTo3.

Knerounoe sapo, XpoMocoMbl, pyHKIMOHATIbHAS T€HOMUKA. Mexanusmbl npoaugepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas knemka» — ououngopmamuuecxue
Mooenu YYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpanuu

Tabmuiel 1 cxembl: «OKU3HEHHBIM MUK KIETKH», «Murto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJHK».

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoIpenaparsl: «MHUTO3 B KJIETKax KOpeEIIKa
JTyKay.

Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTaxy.

Jladoparopnasi pa6ora «HabGmonenne MuTO3a B KJIETKaX KOHYMKA KOpeIika Jiyka (Ha
TOTOBBIX MUKpOIIpEnaparax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonorunueckoe  pazHooOpazme  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.



Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeH, OAHOKJIETOYHbIE TPUOBI, OTHOKJIETOYHBIE BOJIOPOCIH, Ipyrue NpoTUcThl. KomoHnanbHble
OpraHU3MBlI.

B3anmocBsA3b yacTeld MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHU, OPraHbl U CUCTEMBbI OPTaHOB.
OpranusM Kak enuHoe 1enoe. ['omeocras.

Txkanu pacreHuif. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNnbHas, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHuW4eckas. OCOOCHHOCTH CTpOeHHUs, QYHKUHUHA U PACHOJIOKCHUS
TKaHEW B OpraHax pacTeHUH.

TkaHM KUBOTHBIX U YETIOBEKA. THUIBI )KUBOTHBIX TKAHEW: SMUTEINAIIbHASL, COEIUHUTEIIbHAS,
MbllIeyHast, HepBHasi. OcOOEHHOCTH CTpOeHMs, (PYHKLUUN M PACIONOKEHHs TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIe ¥ T€HEpATUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesnoBeka. OyHKIIMM OpraHOB U CUCTEM OPI'aHOB.

Onopa tena opranusmoB. Kapkac pactenuii. CkeneTbl OJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyHbIll 1 BHyTpeHHMI ckeneT. CTpOEHUE U TUIIBI COEIUHEHUS KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKeHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PpAaCTEHUW: TPONU3MBI M HACTHUHU.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI U UX paboTa.

[Intanue opranusmos. [lormomenre BOAbI, YIIEKHUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XKMBOTHBIX. BHYTPHUIIOJOCTHOE W BHYTPHUKJIETOYHOE NHUIIEBAPEHUE.
[Intanue Mo3BOHOUYHBIX XUBOTHBIX. OTHENbl NMUIIEBAPUTEIBHOrO TpakTa. [luineBapurenbHbIe
xeinesbl. [InimeBapuTenbHas cucTeMa 4eJloBeKa.

Jpixanue opranu3MoB. [[pixanue pactennid. Jprxanue sxuBoTHBIX. [{uddy3us razos uepes
NOBepXHOCTh KieTKU. KoxkHoe npixanue. JlpixarenbHas MOBEpXHOCTh. XKabGepHoe U JEroyHoe
JpIXxaHue. JlpIXaHue IT03BOHOYHBIX JXMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHHE
CTpOEHMS JETKUX I03BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucTema dYeiloBeka. MexaHU3M
BEHTWISILIMM JIETKUX y NITUI M MIIEKONUTAIOMUX. Perynsauus apixanus. /{pixaTenbHble 00bEMBI.

TpaHcnopT BENIECTB y OpPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHi. TpaHCHopT
BELIECTB Y )KUBOTHBIX. KpoBeHOCHAas cucreMa U e€ opranbsl. KpoBeHOCHas cucTtemMa o3BOHOYHBIX
KHUBOTHBIX M 4yenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyrm kpoBooOpareHus.
OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX JKHBOTHBIX.
PaGoTa cepana u e€ perynsmusi.

Boinenenune y opraHusmoB. BeineneHue y pacTeHuM. BelneneHue 'y  JKUBOTHBIX.
CoxparutensHble Bakyoau. Opransl BbiieneHus. @UiabTpalys, ceKperus 1 00paTHOe BCaChIBAaHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbiaeneHUs. CBs3p MOJIOCTH Tejla C KPOBEHOCHOM U
BBIJICINTENILHOM CUCTEMaMHU. BbleneHne y MO3BOHOYHBIX JXKUBOTHBIX W 4enoBeka. [loukw.
Crpoenue u ¢pyHkunoHupoBanue Heppona. O6pazoBaHue MOYH Y YETIOBEKa.

3ammTa y OpraHiu3MoB. 3alINuTa Y OJHOKJIETOUHBIX OpraHu3MoB. Criopbl OakTepuil U UCTHI
NpPOCTEHINX. 3alliuTa Yy MHOTOKJIETOYHbIX pacteHuid. Kyrtukyma. CpeacTtBa MacCMBHOM U
XUMHUYECKOH 3aIUTEl. OUTOHITUIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX MPOU3BOHBIE. 3alllUTa OPraHu3Ma
or Oomne3neil. MMmmyHHas cucrema uenoBeka. KIETOYHBII W T'yMOpalbHBIA HMMMYHHUTET.
Bpoxnéuapli W TpHOOPETEHHBIM  CIeM(PUISCKUNA HWMMYHUTET. Teopus KIIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, @. M. bepner, C. Tonerasa). BocraauTenbHbIe OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIA.



Pa3apaxxuMocTe M perynauuss y OpraHu3MoB. Pa3ipaxuMoCcTh y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. Paznpaxxumocts U peryisnus y pacTeHUH. POCTOBBIE BelecTBa M MX
3HauEHUE.

HepBHast cucrema u pediekropHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJNbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pedrnexc u pednexropHas ayra. besycinoBHble u
YCIIOBHBIE PE(IICKCHI.

['ymMopasibHast peryysnuss M SHIAOKPHHHAs CUCTEMa JXUBOTHBIX M 4enoBeka. JKemnesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOPMOHBI. /[lelicTBME TOpMOHOB. B3amMOCBSI3b HEpPBHOU U
SHJIOKpUHHOH cucteM. [ unoTtanamo-runodusapHas cucrema.

JdemoncTpanuu

[Toptper: NU. I1. [1aBnos.

Tabmunpel u cxeMbl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«bakrepun», «lIpocreiimmey», «OpraHpl LBETKOBBIX pacTeHUl», «CHCTEMbl OpraHoOB
IIO3BOHOYHBIX KMBOTHBIX», «BHYTpEHHEE CTpOEHHUE HACEeKOMBbIX», «TkaHuM pacTeHU»,
«KopueBwie cuctembr», «CtpoeHue ctednss», «CTpoeHHE JHMCTOBOM IIIAaCTUHKHY, «TkaHM
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucrema», «KpoBEHOCHas cucremay,
«/IpixaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MplleuyHas cucremay,
«BplaenurenbHas cucreMa», «OHIOKpPHHHAs cucTeMay, «CTpoeHne MbILby, «MIMMyHUTETY,
«KumeunononoctHsle», «CxeMa nuTaHus pacTeHUi», «KpoBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE IUIaHapun», «BHyTpeHHee cTpoeHHue 10K1€BOro
yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema ntuny, «HepBHas cuctema MIIEKONMTAIOIINX),
«HepBHas cuctema yenoBekay, «Pediekcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
HK3EMIUIAPHl KOMHATHBIX PacTeHUil, repOapuu pacTeHUH pa3HbIX OTJIENIOB, BIAXHbBIC IpenapaThl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIMK O0ECIIO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEIOBEKa,
o0opyaoBaHue sl JEMOHCTPAIMK TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PaCTEeHUH, pacuiernyieHus
KpaxMmasia 1 OeJKOB T0J] AecTBUEM (EepMEHTOB, 000PYI0BaHHE sl JEMOHCTPAIIMU OIBITOB O
U3MEPEHUI0 JKMU3HEHHOM EMKOCTH JIETKMX, MEXaHHU3Ma JbIXaTEJbHBIX JIBUXEHUM, MOIEIHU
TOJIOBHOT'O MO3Tra Pa3INYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHue TKaHel pacTeHUI.

JlabopaTopnasi padora «l3ydueHne TkaHel KUBOTHBIX).

JlabopaTopnasi paGora «/13ydyeHne opraHoB IIBETKOBOT'O PaCTEHUS».

Tema 10. Pa3MHoOKeHHe ¥ Pa3BUTHE OPTAaHU3MOB

®dopMbI pa3MHOXKEHHUSI OPTAaHU3MOB: Oecrionoe (BKJII0Yas BEreTaTUBHOE) U TT0JIOBOE. Buibl
0€ecIooro pa3sMHOKEHUS: IIOYKOBAHUE, CHOPYIISINA, (parMeHTaIHs, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlomoBbie kieTku, win Tramersl. Meio3. Craguu Meiosa.
IToBenenue xpomocoM B meio3e. Kpoccunrosep. buonornueckuii cMpIici Mel03a M MOJIOBOTO
npoinecca. Meio3 u ero MecTo B dKHU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzapoapimeBoe passutue. ['amerorenes y xuBoTHBIX. [1om0BBIE jxene3bl. OOpazoBaHue
Y pa3BUTHE MOJIOBBIX KJIeTOK. CriepMaroreHes u oorenes. CTpoeHHE MOJIOBBIX KIIETOK.

Omiog0TBOpeHHE M AMOPHOHANIBHOE pPa3BUTHE KUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHUS — HayKa O Pa3BUTUU
OopranusMoB. Mopghozcenes — o0Ha uz enasnvix npobaem smbpuonocuu. Konyenyus mopghocernos u
Mmooenu mopgoeenesza. Ctaauu SMOpHOTeHE3a JKUBOTHBIX (Ha mpuMepe Jarymku). JpoOnenue.



Tunsl apobnenus. [emepmunuposanuoe u nedepmunuposannoe opobnenue. bracmyna, munwvi
onacmyn. OcOOEHHOCTH POOJICHUS MIIEKOIMUTAIOIIUX. 3apOJIbINIEBEIC JIMCTKH (TACTPYIISIIHS).
3aknaJKka OpraHoB M TKaHEW U3 3apOJABIIIEBBIX JHCTKOB. B3anMmHOe BiIusSiHUE YacTel
Pa3BHUBAIOIIETOCS 3apo/ibliia (AMOpHUOHANIbHAS MHIYKIHUS ). 3aKJIaJIKa MJIaHa CTPOEHHUS )KUBOTHOTO
KaK pe3ysIbTaT HepapXUyecKuX B3aUMOJICHCTBUI reHOB. BiusiHue Ha sMOpHOHAIbHOE pa3BUTHE
pa3sTUYHBIX (PAKTOPOB OKPYIKAIOIIEH CpEebl.

Poct u pasButue xuBoTHBIX. IlocTaomOpuoHaneHbIi mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue c Metamopdo3oM y OECHO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO U HEMPSIMOTO PA3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta KUBOTHBIX. DaKTOpbl PETYISIIUM POCTa >KUBOTHBIX M uyenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHUSL y JKUBOTHBIX M ueioBeka. [lepuoJbl OHTOreHe3a 4YelloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKHUE MPOLECCHI.

Pasmuoxenue u pazsurue pactreruil. ['lamerodut u ciopodurt. Meiio3 B )KU3HEHHOM ITHKJIIE
pactenmii. OO6pazoBaHue criop B mpoiiecce Meio3a. ['lamerorenes y pacteruii. OmiogoTBOpeHne u
pa3BUTHE PACTUTENBHBIX OPraHu3MoB. JIBOWHOE OIJIOJOTBOPEHUE Yy I[BETKOBBIX paCTCHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmunpl u cxembl: «BereratuBHOEe pazMHOXKeHHE», «THUIBI GECHOIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHaAb», «Pa3MHOXEHHE »HBIVIEHBD», «Pa3MHOXKEHHE THAPBI»,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHe SMIEKICTKA U CIIEPMATO30UIaN,
«OCHOBHBIE CTaANU OHTOreHe3ay, «[IpsiMoe u Henpsimoe pa3zBuTHe, «Pa3BUTHE MAaCKOTO KyKay,
«Pa3Butne capanun», «Pa3BuThe NATYIIKWY», «J[BOHHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHne ceMsiH OAHOAOJBHBIX M JABYAOJBHBIX pAaCTCHUN», «KW3HEHHBIA ITUKII
MOPCKOH KamycTb», « KM3HEHHBIN LUK MXa», «KMU3HEHHBIN [IUKJI TAallOPOTHUKA, «KU3HEHHBIN
LUKJI COCHBI».

O06opynoBaHHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl sSIMIIEKICTOK U CIIEPMATO30HI0B,
Mozeib «L UK pa3BUTHSA JIATYILKH Y.

Jladboparopnasi pabGora «M3yueHue CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTnyeckasi padora «BpisBlIieHHME NTPU3HAKOB CXOJCTBA 3apPOABIIICH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHne OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U N3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIEHUS M Pa3BUTHUS TEHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oTeuecTBeHHBIX yu€HbIX B pa3Butun reHetuku. Padots! H. K. Konbmosa, H. 1.
Basunioa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeea-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEIbHbIE
T€Hbl, AJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3UIOTAa,
reTepO3UroTa, YHCTas JIMHUSA, THOpUABI, reHOTUN, (heHoThrn. OCHOBHBIE METOIbI TEHETUKHU:
rHOPHUIONOTHYECKUH, IUTOIOTMYECKHUH, MOJICKYISPHO-TeHETUYECKUH.

JdemoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
Benosepckuii, I'. /1. Kapnieuenko, 10. A. @ununmyenko, H. B. Tumodees-PecoBckuii.

Tabmuie! 1 cxeMbl: «MeTOIbI TeHETUKIY, «CXEeMBI CKPEITUBAHUSY.

JlaGopaTopHnasi pa6ora «/[po3oduiia kak 00bEKT Fr€HETHUYECKUX MUCCIEAOBAHUI.



Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckperubanue. [lepBoiit 3akon MeHens — 3ak0H eInH000pa3usi THOpuI0B
nepBoro nokojeHus. I[Ipasuno nomuHupoBanus. Bropoi 3akoH MeHens — 3aK0H paclleIICHUs
npu3HakoB. lluronornyeckne OCHOBBI MOHOTMOPHAHOTO CKpPEUIMBAHUA. ['MIOTE3a YHUCTOTHI
ramer.

AHanu3upyromiee  ckpeniuBaHue.  [IpoMexyTOuHBI ~ XapakTep  HaclielOBaHUS.
PaCH_IeHJIeHI/Ie IMPU3HAKOB IIPpXU HCIIOJIHOM JOMUHUPOBAHWH.
JurnbpumHoe ckpeumuBaHue. Tperwidi 3akoH MeHaenss — 3aKkOH HE3aBHCHMOTO

HacJIeJOBaHMsI MPU3HAKOB. LuTomornyecke OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.

CuernnenHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
TE€HOB, HAPYIICHUE CLETUICHUS MEXAYy TeHaMU. XpOMOCOMHAs TEOpHUsl HaCIEACTBEHHOCTH.

I'eneruka mosia. XpoOMOCOMHBIM MEXaHU3M OMNPEAENICHUS MoJla. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTHBIE M TeTeporaMeTHbIM MoJ. ['eHeTHdyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIJIEHHBIX C TOJIOM.

I'enotun kak wnesnoctHas cucreMa. Ilneiorponus — MHOXKECTBEHHOE JIEHCTBUE TEHA.
MHOKeCTBEHHBIN amienu3M. B3aumonelcTBue HeaUIeNbHBIX TE€HOB. KoMIIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eneTndecknuii KOHTPOJIb DPa3BUTHUS PACTEHHUM, JKUBOTHBIX U YEIOBEKA, a TaKkKe
(U3HONIOTHYECKUX MPOIIECCOB, MOBEJACHHS U KOTHUTUBHBIX (DYHKIMH. [ eHeTHUeCKe MEXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH — MapasuT» U «XO035SUH — MUKPOOHOMY.
['eHeTnyeckue acteKThl KOHTPOJISI M U3MEHEHHUsl HAcJleICTBEHHOW MH(pOpMaluu B MOKOJCHHIX
KJIETOK U OPTraHu3MOB.

JdemoHcTpanuu

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

Tabmuupl u cxemsl: «IlepBbiii 1 BTOpoi 3akoHBI MeHnens», «Tperuii 3akoH MeHnaens»,
«Ananuzupymoliee ckpeuupanuey, «Hemnonnoe gomuaupoBanue», «ClemnieHHOE HaclleJOBaHUE
MPU3HAKOB y Apo30oduibhy, «I eHeTnka monay, «Kapuorum yenoBekay, «Kapruotumn Apo30Qpuiib,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIeTn3mM», «B3anmoaeincTBie reHoBY.

OG6opynoBaHue: MOJETb IS TEMOHCTPAIIMU 3aKOHOB €IMHOO00pa3us THOPUIOB MEPBOTO
MOKOJICHUS] U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPALlMM 3aKOHA HE3aBUCHUMOIO
HaCJIE0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMH CLETIEHHOTO HACJIeJOBAaHUS TPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpomipenapar: «Jpozodwuay.

IIpakTuyeckass padora «/3ydeHune pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(HITBD».

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB JAUTHOPUAHOTO CKPEUIMBAHUS Y
JPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHotuna u cpeabl npu (GopmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BuUIbI  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MeHUYMBOCTb. Ponb cpeabl B (opMupoBaHMM MOJIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHBIH psii M BapualuoHHasi kpusas (B.
Horanncen). CoiicTBa MOIU(UKATMOHHONW N3MEHUYUBOCTH.

['eHoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW M3MEHUYMBOCTH. Buubl
FeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunaTiBHas M3MEHUMBOCTh. Mei03 U MOJIOBOH MPOLIECC — OCHOBA KOMOMHATUBHOU
U3MEHUYUBOCTH. POJTh KOMOMHATUBHON M3MEHYHBOCTH B CO3JJaHUM T€HETUIECKOTO pa3HOOOpa3us
B IIpe/iesiax OJIHOTO BHU/IA.



MyrtanonHass HW3MEHYMBOCTb. BHABl MyTalui: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYUUPOBAaHHbIE MYTalMH. SEepHBIE M IUTOIUIA3MAaTHYECKHE MYTallUHU.
Comaruueckre W MOJOBble MyTauuu. [IpUYMHBI BO3HMKHOBEHHUsI MyTaluid. MyTrareHbl M HX
BIMSHHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Ipouecca. 3aKOH TOMOJIOTHMYECKHX
panoB B HacnenctBeHHoW wu3MeHuunBoctu (H.M. BaBunoB). BHesnepHas HW3MEHYHMBOCTH |
HACJIEJCTBEHHOCTb.

Onueenemuxa u NUCEHOMUKA, PONb INULEHEMUYECKUX (DAKMOPO8 8 HACIe008aHUU U
UBMEHYUBOCIU (DEeHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmuiel U cxembl: «BUIbl M3MEHUHMBOCTHY, «Moau(UKalMOHHAS H3MEHYUBOCTHY,
«KomOmHaTHBHASI U3MEHYMBOCTHY, «Meio3y, «OmnonoTBopenney, «I eHeTndeckue 3a00IeBaHus
yeoBeKay, «Buabsl myTtanuii.

OO6opynoBaHue: XUBbIe U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JladbopaTtopnasi pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHON
M3MEHUYUBOCTH. [TocTpoeHnEe BapUaIllmOHHOTO psAJia U BapUAllMOHHOW KPUBOI.

IIpakTHyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kaprnotun uenoBeka. MexayHaponaHash NporpaMMa HUCCIENOBAHMS TI€HOMAa 4YeEJIOBEKa.
MeToapl U3y4eHHS] TEHETUKH YeJIOBEKa: TCHEATOTHYECKU, OJM3HEIIOBBIA, ITUTOTCHETUUECKHM,
NONYJSLUOHHO-CTAaTUCTUUECKUN, MOJIEKYyIsipHO-TeHeThuueckuil. CoBpeMEHHOE OIpeesieHue
TE€HOTHUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHKE, TECHOTUIIMPOBAHUE, B TOM 4KClie ¢ moMoibro [T11P-
aHanuza. HacnencrBennsie 3a00seBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bone3nn ¢ HaciencTBEHHOW NPEeApacnoyiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW T€HETHUKU B
NPEIOTBPAIICHUN W JICUCHUU TEeHETHUYECKUX 3a00JIeBaHUN YenoBeKa. MeIuKO-TeHETHYEeCKOoe
KOHCYIbTHpOBaHHE. CTBOJOBBIEC KIETKU. [IOHATHE «T€HETUUYECKOTO IrPpy3a». ITUUECKUE ACTIEKThI
HCCJIEIOBAaHHUM B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enernyeckue (HakTOpbl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpyKawllel cpeapl. ['eHeTnueckas MpeapacnoioKeHHOCTb
YeJIOBEKa K MaTOJIOTHUSIM.

JdemoHcTpanuu

Tabmunpr u cxembl: «Kapuotun uvenoBeka», «MeTOIpl MU3y4EHUS! T€HETUKH YEJIOBEKa»,
«['eneTnueckue 3a00JI€BaHUS YEIIOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHaIU3 POAOCIOBHOIN.

Tema 15. Cesiekuiusi OpraHu3sMoB

JloMecTukanusi U CeleKuus. 3apOoKICHHE CEIEKIMU U JoMecTukaruu. Yuenue H. U.
Bagunosa o LleHTpax MporCXOXKIACHUS 1 MHOT00Opa3us KyJbTYpHBIX pacTeHuil. Poib cenexium
B CO3/IaHUH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COPT, MOpO1a, ITaMM. 3aKOH TOMOJIOTHYECKHUX
panoB B HacienctBeHHoW m3meHuuBoct H. W. BaBuiioBa, ero 3HadeHue sl CENEKIMOHHOU
paboTHI.

Mertoap! ceneKInOHHOM paboThl. VIcKycCTBEHHBIH OTOOP: MAaCCOBBIN U MHAMBHYaTbHBIMH.
Oranbl KOMOWHAIIMOHHON cenekiuu. VcmpiTanue mpou3BoauTenei mo motoMctBy. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OLEHKU (DEHOTHIIa TOTOMCTBA U OTOOP 0 TEHOTHITY C TIOMOIIIbIO aHAJIU3a
JIHK.

HckyccTBeHHBIN MyTareHe3 KakK METOJ CEJIKIIMOHHOW paboTel. PaauanuoHHBIA U
XUMUYECKH MyTareHe3 KakK WCTOYHHK MYyTallMii y KYJIbTYpPHBIX (OpPM OpTraHHU3MOB.



Hcnonp30BaHMe TEHOMHOTO PEAAKTUPOBAHUS U METOI0B pekoMOnHaHTHBIX JIHK mist monmydenus
MCXOJHOI0 MaTepuasa JUlsl CEJEKLINH.

[Monyyenne monuruionnoB. BHyTpuBHmoBas rubpuamsanus. bimszkopoacTBeHHOe
CKpelBaHue, Win MHOpuIuHr. HepoacTBeHHOe cKpeluBaHue, Win ayTopuauHr. I'erepo3uc u
ero mnpuuuHbl. Mcrnonb3oBaHue rerepozuca B cenekuud. OtnanéHHas ruOpuau3aius.
[Ipeononenne Oecryiogusi MEXBUAOBBIX THOPUAOB. JIOCTMIKEHHS CENEKIUH pacTeHUH W
KUBOTHBIX. «3€1€HAs peONOYULY.

CoxpaHeHne M HM3y4CHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHHHM M UX JHKHUX
poauuen Ui CO3AaHUs HOBBIX COPTOB M THOPUIIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue u ynpaeieHue 2eHemuyeckuMu pecypcami celbCKOX03AUCTEEHHbIX U NPOMbICIO6bIX
HCUBOMHBIX 6 YEJIAX YIAVUULEHUS CYUWEeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, NEPeO0sbIX udel U
NepcneKmueHbIX MexXHOI02UlL.

JdemoncTpanuu

Hoptpersr: H. U. Basunos, . B. Muuypus, I'. 1. Kapneuenxo, II. II. JIykpsanenko, b. JI.
Acrtaypos, H. bopinoyr, /I. K. benses.

TabGnuupl u cxembl: «L{eHTpbI IPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHX PAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTU», «METOIbI CENEKLUN»,
«Otnanéunas rudpuau3anus», «MyrareHes».

JlaGopaTropHasi padora «/3yueHne cOpTOB KYJIbTYPHBIX PACTEHUN M MOPOJ JOMAIIHHUX
KUBOTHBIX).

JlabopaTropHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTyeckas padora «IIpuBuBKa pacTEHUII».

Ikckypeusi «OCHOBHBIE METOJbI U JIOCTHKEHMS CEJIEKLMU PAaCTeHUN M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLMIO, IJIEMEHHYIO ()epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEILUIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IICHTPA)».

Tema 16. BuoTexHOJIOTUsI M CHHTeTHYeCKasi Omosorus

OOBeKThl, HCIOJb3yeMble B OHMOTEXHOJOTMH, — KJIETOYHbIE M TKAaHEBBIE KYIbTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTuka. TpaaunuoHHass OHUOTEXHOJIOTUA: XJIeOomleueHue,
NOJIy4eHHE KUCIOMOJIOYHBIX POAYKTOB, BUHOAenue. Mukpoounonorndeckuii cuHte3. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Co3anue TEXHONOTMM M MHCTPYMEHTOB  IICJICHAIPABJICHHOIO  W3MEHEHUS H
KOHCTPYMPOBAHUS T€HOMOB C LIENbIO MOIYYEHHs] OPTaHU3MOB U UX KOMIIOHEHTOB, COJEPKALINX
HE BCTpEYAIOIIUecs B MPUPOie ONOCUHTETUYECKHE MTYTH.

Kiierounas unkeHepusi. MeTroabl KylbTypbl KJIETOK M TKaHEH pPacTeHUH WM >KMBOTHBIX.
Kpuobanku. Comaruueckass ruOpuam3ands W cCOMaTHYEeCKud sMOpuoreHes. Mcmosp3oBaHue
TaluIOuI0B B CEIEKLIHUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. FHcnonvzosanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKycCTBEHHOE OIJIOJOTBOPEHHE.
PexoHCTpyKIMS SHLEKIIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO TPAHCIUIAHTALUHU 1P KIETOK.
Texnonocuu  0300po6nenus,  KyIbMUBUPOBAHUS U  MUKPOKIOHANLHO2O — PA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas U I'eHHass UHkKeHepus. VICKyCCTBEHHBII CHHTE3 IéHa U KOHCTPYUPOBaHUE
pexomObunantHeix J{HK. Cozdanue mpamnceennvix opeanuzmos. JJoCTUXKEHHUS W TEPCIEKTUBHI
XPOMOCOMHOM ¥ TEHHOM WHXCHEPUH. ODKOJOTHYECKHE U ITHYECKHUE TPOOIEeMBbI TEHHOM
MHKXCHEPUU.

Menununckue 6uorexnonoruu. Iloctrenomuas nugposas meauuuna. [1IP-auarnocTuka.
MeTaboI0MHBIN aHAN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
€ro 3/10poBbs. Mcronp30BaHNE CTBOJIOBBIX KJIETOK. TaprerHas tepanus paka. 3D-OnonHxeHepus



JUIsL pa3paboTKH (PyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/1aHUs KOMIUIEKCHBIX
TKaHEW COYEeTaHWEM TEXHOJOTHH TPEXMEPHOro OMOMPUHTUHTA U ckaddonauHra AN perieHus
3a/1a4 NEePCOHAIM3UPOBAHHON MEIULIMHBI.

Coznanue BEKTOPHBIX BaKLMH C ILENbl0 oOecreuyeHus: KOMOMHUPOBAHHOW 3alIUTHI OT
Bo3Oyauteneli OPBU, ycranoBieHuE MOJICKYJISAPHBIX MeXaHu3MOB (yHKiuonupoBanus PHK-
COJIep KalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbICe 3a00JIeBaHUS YETIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmupr u  cxembl: «lcnonap3oBaHME  MHKPOOPTaHM3MOB B MPOMBIILICHHOM
IIPOU3BOACTBEY, «KiteTouHas nHKeHepUs», «I eHHast HHXKEHEpUs».

JlaGopaTopHnasi pa6ora «l3ydueHrne 00bEKTOB OMOTEXHOTOTHI.

IIpakTyeckas padora «IloayyeHne MOITOYHOKHUCIBIX TPOAYKTOBY.

IKcekypeusi «bHOTEXHOIOTHS — BayKHEHTIIAs TPOU3BOAUTEIIbHAS CHJIa COBPEMEHHOCTH (Ha
ouorexnonorudeckoe mponsBoacTso)». INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA
IHPOT'PAMMBI 1O BUOJIOT'A HA YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIIMMUCS
IpOrpaMM CpeaHero od1iero o0pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pe3yJabTaTOB OCBOEHUS NMPOrpaMMbl 110 OMOJOIMH BBIJCIIECHBI
CIICAYIOIIME COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIPEAEIIECHUIO,
Hanuyue momueayuu K OOy4eHUIO OHWOJIOTHM, yeneHanpaeieHHoe paszeumue BHYTPEHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaAULUN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS B
CBOEM  JEATENBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IPUCYLIUMHU  CHCTEME
Ouosnornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUS ~ DKOJOTMUYECKOW  KYIbTYpHI,
cnocodoHocmu cmagumy LENHA U CTPOUTH JKU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHHSI MPOTPAMMBI 110 OMOJIOTUH JIOCTUTAIOTCS B €MHCTBE
y4eOHOIl W BOCHUTATEIBHON JESTEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCHUICKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKHMH M AYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMHU, IPUHATHIMU B
o0miecTBe MpaBWIaMd U HOPMAaMU MOBEICHHMSI M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3UIMM JIMYHOCTH, NATPUOTH3MA U
YBa)XEHUsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJda M CTapUIeMy IOKOJIEHHIO, B3aUMHOI'O
YBaKEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HAcI€IUI0O W TpaJulysIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUupoae U OKPY-Karolien cpene.

JIMYHOCTHBIE Pe3yabTaThl OCBOEGHHUS YUeOHOro mpeaMera «Bbuoorusy JT0KHBI OTpaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3ULUEH JIMYHOCTH, CHCTEMOM ILICHHOCTHBIX OPHMEHTAlUd, IIO3UTUBHBIX BHYTPEHHHUX
yOeXJeHUM, COOTBETCTBYIOIIMX TPAJULUOHHBIM IIEHHOCTSAM POCCHICKOro oOIIecTBa,
pacIIMpeHUe KU3HEHHOTO OMNbITAa M OIBbITa JEATENIBHOCTH B IPOLECCE peaM3alMi OCHOBHBIX
HAIpPaBJICHU!N BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  oOOydaroumierocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

OCO3HAaHHME CBOMX KOHCTUTYIMOHHBIX MIpaB M OOS3aHHOCTEH, YBa)KCHHWE 3aKOHA U
IIPABOIIOPSAIKA;



FOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIbHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U MO3HABATENBHBIX 32124, BHITTOJTHEHUN OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSACHSATH €€

YMEHHME YYUThIBAaTh B CBOMX JCHCTBUSX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIOJIEH ¢ PasHBIMU yOEKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMA U COLMATHHBIM
MOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBIIIOJHEHUS YUeOHBIX,
MIO3HABATENIBHBIX W HCCIENIOBATEIbCKUX 3a/1ad, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIMIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IPaKIaHCKOW MJICHTUYHOCTH, MMATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH INepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYpPY, IPOILIOE U HACTOALLIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIEIUIO U MAMSITHUKAM IPUPOBI, TOCTHKEHUSAM
Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OIEHUBATH BKJIAJl POCCHICKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAYeHUs OWOJOTMH B TO3HAHWM 3aKOHOB NPHUPONBI, B JKU3HHU 4YEIOBEKa U
COBPEMEHHOTO O0IIEeCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMTEISIM, CO3JaHUIO0 CEMbHA Ha OCHOBE OCO3HAHHOTO
MPUHSTUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPAAULUAIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

ACTETHYECKOE OTHOUIEHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOILICHHI;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3CHCTBHS KUBOW IPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHJIAX MCKYCCTBA, CTPEMJICHUE MPOSBISATH
KaueCTBa TBOPYECKOHN JIMYHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 310POBbS M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U pean3alus 3J0pOBOro U OE30MacHOTo 00pasa KU3HH (3I0pPOBOE MUTAHUE,
coOIofieHre TUTUEHUYECKHUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHasi ¢u3MyYecKas AaKTUBHOCTb), OEpPEeKHOTrO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO OE€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJCH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTpeOJEHUs aTKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0JII00UE;



TOTOBHOCTb K aKTUBHOM JESITETbHOCTH TEXHOJIOTHUECKON U COIMAIbHOMN HANPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHATH TAKYIO IS TEIBHOCTH;

MHTEpEC K pa3imuyHbiM cepam mpodecCHOHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOODP OymyIei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpA30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTHYECKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMNbITa TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN SISl OKPYKAIOLIEH Cpebl;

OCO3HaHHUE TT100aJIBbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH MCHOJb30BaTh MpUOOpeTaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpHU PEIIeHUH TPOOJEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHHEM (COONIOICHUE
MPaBUJI TIOBEJIEHUSI B MPUPOE, HANPABICHHBIX HA COXPAHECHHE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BHJOB, SKOCHCTEM, Onochephl);

AKTUBHOE HEMPUATUE NCUCTBUM, MPUHOCAIIMX BPEJ OKPY)KAIOLIEH HPUPOIHOU Cpeje,
YMEHHE MPOTHO3UPOBATH HEOIArONMPUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEANPUHIMACMBIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIMYUE PA3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIbTYpPhI, OIBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHUS PYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMUAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOTMUYECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOM TMPAKTUKH, OCHOBAHHOTO Ha JUAJIOTE KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KYJIBTYpPhI KaKk CpECTBa B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHue cnenuduku OMOJIOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHSI, CO3/IaHUHU IIEIOCTHOTO MPEACTABIECHUSI 00 OKPYKAIOIIEM
MUpEe KakKk O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOllecTBa, B [O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U peleHuu NpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JJII COBPEMEHHOW IMBIIIM3AINH: 00ECTICUCHUS
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIMHBI, CO3JAHHE MEPCICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOieMbl pa3BUTUS YEIOBEUECTBA, MOUCKA MyTeH BBIXOJa U3 TTI00aIbHBIX
9KOJIOTMYECKHX Mpo0sieM U o0ecrieueHus nepexoia K yCTOMUMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
HCTIOJIb30BAaHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJIYYEHUU OMOJOTUYECKUX 3HAHHWMA B IEJISAX MOBBIIICHHUS OOIICH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
TPAaMOTHOCTH 00yJaronuxcs, opMUPYEMON MPU U3YICHUU OMOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONydyaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKPYXKAIOIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JelaTh OO0OCHOBaHHBIE
3aKJIIOUYEHUsI HAa OCHOBE HAy4dHbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMOJOTHYECKHE 3HAHUS I PEIICHUS
po0JieM B PeabHBIX )KHU3HEHHBIX CUTYAIIHSIX;



OCO3HAHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENMPEPBIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HaHUH 1O OHWOJOTHMH B COOTBETCTBUU C IKH3HCHHBIMH
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ylbTaThl OCBOEHHUSI ydeOHOro mpeamera «bHOiOrus» BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHMS MHPOBO33PEHHS] OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHbIC) OOIIeHAYYHBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(rKy METO/IOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEUIECTBO, SHEPTHUS,
SBJIEHUE, TPOLECC, CHCTEMa, Hay4dHbI (hakT, MPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIIeJIOBaHHE, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT M JIpyrHe); yHHBepcalbHbIE
yueOHbIe JeiCTBUS (MO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COLIMATHHOW KOMIIETEHIIMU OOYdYaromInuXCs;
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITNHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCaJbHble ydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COLIMAJIbHOU IIPAKTHKE.

B pesynprare wu3ydeHuss OHONOTMHM Ha YPOBHE CpEOHEro oOmero oOpa3oBaHUS Y
obOyyJaromierocss OynyT cpopMHUpPOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC y4eOHBIC IEHCTBHSI,
KOMMYHHUKATHBHbIE YHUBEpCAJIbHbIE Y4eOHble JAEWCTBUS, pETYISTHUBHbIE YHHBEpCaJbHBIC
yueOHbIe ACHCTBHSI, COBMECTHAS ICATEIHHOCTD.

MertanpeaMeTHbIe Pe3yNbTaThl OCBOSHUS MPOTPAMMEBI CPEIHEro 00IIero oO0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBiageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOorMYecKUe AeHCTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTyalU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBILUICHUS (aHaIn3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKU, OO0O0OIIEHUS), PACKPBIBATh CMBICI OHOJOTHYECKUX TTOHATHA
(BBIICNATH WX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMU TOHATUSIMH);

OTIpEICNIATh LETN MAeATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHUTD Pe3yIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHS JUIsl OObsACHEHHs (AKTOB U SIBICHUN KHUBOM
TIPUPOJIBI;

CTPOUTH JJOTHUECKHUE PACCYXICHHUS (HHIYKTUBHBIC, IETYKTUBHBIE, TIO AHATIOTUH ), BBISBIIATh
3aKOHOMEPHOCTH M IPOTHUBOPEUMsSI B PACCMATPUBAEMBIX SBIICHUSAX, (POPMYIUPOBATH BBHIBOJABI U
3aKIJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUISl MPEACTABICHUS CYIIIECTBECHHBIX CBS3EH U
OTHOIICHUN B M3y4aeMbIX OHOJIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH PELIECHUS MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIINXCSl MaTepUaIbHBIX
¥ HEMaTepPUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JIESATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YJIHTATOB IMEJSAM,
OLICHUBATh PUCKU MOCJIEACTBUN JESATENbHOCTH;



KOODJMHUPOBATh W BBIIOJHATE Pa0OTy B YCIOBUSX pPEaTbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIEeM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATENBCKON W MPOEKTHOW JIEATEIILHOCTH, HaBBIKAMHU
paspeuieHus npoOieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pElIeHUs TPAKTUIECKUX 3314, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHNUS,

UCTIONIB30BaTh PA3JIMYHbIC BUJBI ACATEIBHOCTH IO TIOJYYECHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINU, TPEOOPa30BAaHUIO W NMPUMEHEHHUIO B YYEOHBIX CHUTYyaIlUsX, B TOM YHCJE IPH
CO3IaHUH YUEOHBIX M COI[UAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA TUI MBIILICHUS, BIAJACTh HAYYHOU TEPMUHOJIIOTHEH, KITIOYEBBIMU
TOHATUSIMH U METOIAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yll B 0Opa30BATECIIbHOU ACATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyalIM3WpPOBaTh 3a7ady, BBIABUTATh
THITOTE3y €€ PEIICHHUs, HAXOUTh apTyMEHTHI [Tl JOKa3aTelbCTBA CBOUX YTBEP)KACHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

AHAIM3UPOBATH MOJTYYCHHBIE B X0/I€ PEIICHHS 3a/1a4H PE3yIbTaThl, KPUTHUECKU OLICHUBATh
WX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OLEHHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISAITh IICJICHANIPABICHHBIN ITOMCK IEPEHOCAa CPEICTB W CIIOCOOOB JCHCTBUS B
npo(hecCHOHATBHYIO CPey;

yMETh TEPEHOCUTHh 3HAHUS B  T[IO3HABAaTEIbHYI0O H  TMPAKTHUYECKYI0  0O0JacTH
KHU3HEICATEILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUTAaTh HOBBIC WJCH, MpEAJiaraTb OPUTHHAIBHBIC TMOJIXOABl U PEUICHHS, CTaBHUTH
pOOJIEMBI U 3a/1a4H, JOIMYCKAIOIIUE allbTEPHATUBHBIE PEIIICHHUS.

3) padora ¢ undgopmanmueii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWKAX HHGPOpMANHK (TEKCTEe Y4EeOHOro MocoOus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOIIOTUYECKUX CIIOBApSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPEJICTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(bopMyIHpOBaTh 3ampoChl M TMPUMEHATh DPA3IUYHBIE METOABI TPU TIOMCKE W OTOOpe
Ounonoruveckoi nHGOpMaIUU, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS YUeOHBIX 3a/1a4;

NpHOOpeTaTh OMBIT HCMOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY TMPEACTaBICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYToe);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KA4eCcTBE CpEICTBA MpH paboTe ¢ OMOIOTHYECKOi
uHpOpMaNKel: TPUMEHITh XUMHUYECKUE, (PU3MUECKHUEe W MaTEeMaTUYeCKHE 3HAKH M CHUMBOIIBL,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUThl MHGOpMAIUU, HHPOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

OsgiiajieHne YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€ CTBUSIMH:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAITUU BO BCEeX cdepax KU3HU, aKTUBHO Y4aCTBOBATh B JHAIIOTE
WIH JUCKYCCHU TIO CYIIECTBY 00CYkIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATH



CYKICHHSI OTHOCUTEJIBHO BBINIOJHEHMS IIpENIaraéMo 3aJadd, YYMTBIBaTh MHTEPECHl U
COIIACOBAHHOCTb MO3ULIUI APYTUX YYACTHUKOB JUAJIOTA UM TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHS, MOHUMAaTh 3HAYCHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallUi, YMETh CMSTr4aTh KOHQIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3IUYHBIMHU CIIOCOOAMM OOINEHHUS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUs
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(GopMynHpOBaTh CBOU BO3PAXKEHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3PEHHUSI C MCIIOIB30BAHMEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHaA IesITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh IMPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaIbHOW pabOTHI IpU
perieHur OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIITOBBIX
¢dbopM B3aMOAEUCTBUS NPH peIICHUH Yy4eOHOH 3a1aun;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0TO 4JICHA KOJUIEKTHBA;

IIPUHUMATh LEIH COBMECTHOM JAEATEIbHOCTH, OPIaHMU30BBIBaTH M KOOPAWHUPOBATH
JEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIIPEIEIIATh POJIM ¢ Y4ETOM MHEHUI
YYaCTHHUKOB, O0CYXJaTh pe3yabTaTbl COBMECTHOW PadOTHI;

OLIEHUBAaTh Ka4eCTBO CBOETO BKJAJa U KaXKJOr0 Y4aCTHHUKA KOMaH/bl B OOLIUIl pe3ynbTaT
110 pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEICHHE B Pa3IUYHBIX CHUTyalusXx,
IPOSIBJIATH TBOPYECTBO U BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

OBnageHne yHMBepPCAJTbHBIMH Pery/JsiTHBHBIMU 1efiCTBUAMM:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAaHUS Ul BBIABICHHMA NpoOJIeM M HUX pELIEHHS B
KU3HEHHBIX U YYEOHBIX CUTYalMsIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU 1IE€JIEBHIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKAaX IO OTHOLIEHUIO K JXMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYXKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBJIATh IO3HABATEIIbHYIO JESITEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3adauyd B O0Opa30BaTENbHON JAESITETHLHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATh IUIAH PELICHUs] IPOOIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMKi y4eOHOTo ITpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATH (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYallUsM, BHOCHTHb KOPPEKTHUBBI B JESATCIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENISIM;



BJIAJICTh HAaBBIKAMU I103HABATEJIbHON pe(IEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
1 MBICIIUTCIIbHBIX MPOLIECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BATh HpI/IéMBI pe(b.HGKCI/II/I
JUISL OLIEHKU CUTYalllH, BIOOPA BEPHOT'O PEILICHHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIKEHUIO;
IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAIN3€E PE3Y/IbTaTOB JESITEIbHOCTH;
3) npuHsATHE ce0s M APYIUX:
MMPpUHHUMATH C66}I, IHOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,
IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAJIN3€ PE3Y/IbTaTOB JESITEIbHOCTH;
IIPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OIIMOKHY;
Pa3sBUBATH CII0COOHOCTH MIOHUMATh MUD C MMO3UIUU APYTrOoro 4CJI0BCKaA.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yrayOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecredeHue NpopuIbHOTO 00yUeHUs 00yJarOIIHXCs
6uonornu. OHM BKITIOYAIOT: cienuduyeckue st OMOJI0ruy HayuyHble 3HAHUS, YMEHHS U CIOCOOBI
JNEHCTBUI TIO OCBOEHUIO, MHTEPIPETAIIMHA ¥ TIPEOOPa30BaHUIO 3HAHUM, BUABI JEATEILHOCTH TIO
MOJIYUYEHUIO HOBBIX 3HAHMM M UX MPUMEHEHMIO B Pa3jIMYHBIX y4eOHBIX, a TaKKE B peallbHbIX
YKU3HEHHBIX cUTyarusax. [IpenMeTHbie pe3ynbTaThl MPeICTaBIeHbI 0 FOJaM U3yUeHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOSHH yueOHOro npeamMeta «buonorus» B 10 knacce n0mKHBI
OTpaXkaTh:

c(hOpMHPOBAHHOCTh 3HAHHUI O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbopMUPOBAHNUN €CTECTBEHHO-HAYUYHOM KapTHHBI MUPa, B TO3HAHUH 3aKOHOB IIPUPOJIBI U PELLICHUU
po0JieM PalMOHAIBHOTO MPUPOIOTIOIH30BAHMS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUECHBIX B
pa3BUTHE OMOJIOTHUHY;

BJIaJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHWIl, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroliye
OMOJOTHYECKHE TEPMHUHBI U TOHATHUA (KU3Hb, KJIETKa, OpPraHu3M, METa0oJu3M, TOMEOCTas,
CaMOpEryJIsIKs, CAMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
Oumonoruueckne teopun (kinerounas teopus T. IlIBamnma, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HaciencTBeHHocTn T. Moprana), yuenus (H. Y. BaBunoBa — o neHTpax
MHOTO00pa3usi U MPOUCXOXKJICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHHUSI, PACHICTUICHUS, YUCTOTHI TaMeT, HE3aBUCUMOT0 HaclieqoBanus I'. Menpens,
TOMOJIOTUYECKUX PSAJOB B HaclielcTBeHHOW u3meHunBocTH H. W. BaBuiopa), mpuHIUIIBI
(KOMILIIEMEHTapHOCTH );

BJIa/ICHWE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMBIX B OMOIOTMYECKUX
UCCIICIOBAaHMSIX J)KUBBIX O0OBEKTOB (OMHCaHUE, U3MEPEHUE, HAOIIOACHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIC MPHU3HAKUA: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcje OakTepuii, rpubOB, pacTeHHIA,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PAaCTEHHI, KUBOTHBIX, Y€JIOBEKa,
MPOIIECCOB KU3HEACITEILHOCTH, IPOTEKAIOIINX B OPraHU3MaX PacTeHUH, )KUBOTHBIX U YEIIOBEKA,
OMOJIOTUYECKHX MPOLIECCOB: OOMEHA BEIIECTB (METab0JIM3M), IPEBPAIECHUS SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTrO U reTepOTPOPHOTO TUTIOB MUTAHUS, (POTOCHHTE3a K XEMOCUHTE3a, MUT03a, MEi03a,
ramMeToreHesa, sMOpuUoreHesa, MOCTAMOPHOHAIEHOTO pa3BUTHA, Pa3MHOXKEHHUS,
WHAWBUAYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJICHCTBHS T'€HOB, TE€TEPO3HCA,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M HUX (PYHKIHUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHe v ux (QyHKUUAMHU, MEXKIY OpraHaMUd U CUCTEMaMHU OPTaHoOB Y
pacTeHHid, JKUBOTHBIX W 4YENOBEKa M WX (YHKIUSIMH, MEXKIYy CHUCTEMaMH OpPraHOB M UX



GyHKIUSAME, MEXKAY A3TanaMu OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOIO IMKJIAa U KU3HEHHBIX
[IUKIIOB OPTaHW3MOB, JTallaMd ASMOPUOHAIILHOTO pAa3BUTHS, TEHOTUIIOM H (EHOTHUIIOM,
¢deHoTHnoM 1 (hakTopaMu Cpebl OOUTAHHUS;

YMEHHE BBISIBISTh OTIUYUTEIbHBbIE NMPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIE pPaCTEHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIONIUE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO 1
CUMBOIIMKY JIJIsl JOKA3aTeIbCTBA POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OMOJIOTHYECKHE 3a/1a4H, BBISBIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCJIETyeMbIMU OMOJIOTHYECKUMU TPOLIECCaMU U SIBJICHUSIMH, JeNaTh BBIBOABI U IPOrHO3BI Ha
OCHOBaHUU TOJTyYEHHBIX PE3YIIbTATOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAaKTHYECKHE PabOThl, COOMIONATh MpaBHiia TpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTAaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
dbopMynupys 1eNb UCCIeI0BaHNUS, aHATM3UPOBAThH MTOJIYICHHBIE PE3YNIBTATHI U JIENIaTh BHIBOIBI,

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe MO OWOJIOTHHU, SKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOILIECTB, U MYOJWYHO MPEICTABIATH
MOJIy4YEHHBIE PE3YJIbTAThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OIICHUBATH STUYECKHIE ACTIEKThI COBPEMEHHBIX UCCIICIOBAHHIA B 001aCTH OMOJIOTHHI
U MEIWIUHBI (KJIOHUPOBAHUE, HMCKYCCTBEHHOE OIUIOOTBOPEHHE, HANpPaBICHHOE H3MEHEHUE
reHOMa U CO3/1aHue TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyaymiel npodecCHOHaIbHOM AesITebHOCTH B
obnactu OMOJIOTHH, MEIUITMHBI, OMOTEXHOIOTHH, BETEPUHAPUH, CEIIBCKOTO XO035HCTBA, TUIIEBON
MPOMBINIICHHOCTH, YIITyOJISITh TO3HABATENIBHBIN HHTEPEC, HAPABICHHBIN Ha 0CO3HAHHBIN BHIOOD
COOTBETCTBYIOIICH Mpodeccuu U MPOJ0JDKEHNE OMOJIOTUYECKOT0 00pa30BaHMUsl B OPraHU3aIHsIX
cpenHero mpohecCuoHaIBLHOTO U BBICIIETO 00pa30BaHMUs.

[IpenMeTHbIC pe3yabTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 11 Kaacce NOIKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
IPHUPOJBI U PEUICHUH JKOJIOTMYECKUX MPOOJIeM YeIOBEYECTBA, a TAKXKE B PEIICHHUU BOIPOCOB
PaIMOHATILHOTO TPUPOIOTIOIB30BAHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHHUS K IIPUPOJIE,
o0lIeCTBY, YeNOBEKY, O BKJIaJ€ POCCUUCKHUX M 3apyOEeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH,

YMEHHE BJIAJIETh CHCTEMON OWMOJIOTMYECKUX 3HAHUW, KOTOPAsl BKIFOUACT OMPEICIICHUS U
MOHMMAHUE CYIIHOCTH OCHOBOTOJAralomuX OWOJOTHYECKUX TEPMUHOB W TOHSATHH (BUI,
sKocucTtema, Owocdepa), Ouonormyeckue Teopuu (dBomonronHass Teopus Y. JlapBuHa,
cuHTeTHYeckass teopus 3Bojtonuu), yueHus (A. H. CeeproBa — 0 MyTsAX M HampaBIICHUSIX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (TeHETUYECKOTo paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponbimeBoro cxonacrtsa K. M. bapa), npasuna (Munumyma HO. JIuGuxa,
9KOJIOTUYECKOU MUPaMUIBI SHEPTHH ), TUTIOTE3bI (runoTe3a «mupa PHK» V. I'nnbepra);

YMEHHME BIAJeTh OCHOBHBIMH METOJIaMH HAy4yHOTO I[O3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKUX WCCIEAOBAHUAX J>KUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCAHHE, H3MEpECHHE,
HaOII0/IeHUE, SKCIIEPUMEHT), CIIOCOOAMU BBISBIICHUS M OIICHKH aHTPOMOTEHHBIX M3MEHEHHH B
PUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BUIOB, OMOrEOLIEHO30B, JKOCHUCTEM H
ounocthepsl, CTaOWIM3UPYIOMIETO, ABMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOro O0TOOpa,
QITOMATPUIECKOTO ¥ CUMIATPUIECKOTO BU000pa30BaHUs, BIUSHUS IBIKYIIUX CUJI BOJIOLUN



Ha reHO(OH]| MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepelOBaHuUs
HaIlpaBJICHUH 3BOMIOLNH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHUE yCTaHABJINBATh B3aMMOCBSI3U MEXXTy ITPOLIECCAMHU SBOJIIOLIUH, ABMKYIIMMHU CUIIAMU
AQHTPONIOTEHE3a, KOMIIOHEHTAMH pAa3JIMYHBIX HOKOCHUCTEM U MPHUCHOCOOIEHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTJIMYUTEIbHBIC PU3HAKU KHUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB IKOCHUCTEM, B3aWMOCBS3EH
OpraHU3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO 1
CHUMBOJIMKY JUIS JIOKa3aTeJIbCTBA POJCTBA OPTraHU3MOB PA3HBIX CHCTEMaTHUECKUX TpPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpeabl OOMTaHMS, €AMHCTBA YEIOBEUYECKHUX pac, HEOOXOIMMOCTH
COXpaHEHMs] MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBUS COCYILECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBa;

YMEHUE peraTb OMOJIOTHYECKUE 3a/1a4H, BBISBIATH IPUUYNHHO-CIICACTBEHHBIE CBSA3H MEKIY
UCCIIETYeMbIMH OMOJIOTUYECKUMHU TPOLIECCAMU U SIBICHUSIMH, JI€1aTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU NOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH JIAOOpaTOpHbIE M MpPaKTHYECKHe padoThl, cOON0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX HKCIEPHUMEHTAIBHBIMUA CpEICTBAMH,
bopMynupys 1elb UCCeI0BaHus, aHATM3UPOBATh MTOJIyYE€HHbIE PE3YNIbTAThl U JIeJIaTh BHIBOIBI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIEOBATEIHCKONH paboTe MO OMOJIOTHH, DKOJOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOILIECTB, W MYOJUYHO MPEACTABIATH
NOJIyYCHHBIE PE3Y/IbTAThl HA YUEHUYECKUX KOH(PEPEHIHIX;

YMEHHE OIICHMBaTh TUIOTE3bl W TEOPHUH O TMPOUCXOXKICHUM JKU3HM, YeNOBeKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBHUSIX U CIOco0ax MpeAoTBpAIleHUs TI100abHbBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oynymieil nmpodeccrHoHalbHOM AeITeNbHOCTH B
o0yactu OMOJIOTUH, SKOJIOTHH, TPUPOIONOIB30BaHUS, METUIIUHBL, OMOTEXHOJIOT MU, TICUXOJIOTHH,
BETEPUHAPHUH, CEIHCKOTO XO35HCTBA, MUIIEBOM MPOMBILIIEHHOCTH, YIIyOIsTh MO3HABATEIbHBIN
UHTEpEeC, HApPaBJICHHBIA HAa OCO3HAHHBINA BEIOOP COOTBETCTBYIOLIEH MPO(ECCHH U MPOJI0IIKEHHE
Ouoornyeckoro o0pa3oBaHUs B OPraHM3ALUAX CPEIHEr0 MPOPECCHOHATBLHOTO M BBICIIETO
o0OpazoBaHwUs.

TeMaTnuyeckoe IIAHUPOBaHHUE.

BocnurareabHblii moTeHmuaJa ydeOHoro mpeaMmera «buoJiorusp» peajmsyercsi ¢ yuyeToM
padoyeii mporpaMMbl BOCHUTAHNUS U IPEAyCMATPUBAET:

- DKO0JIOTMYeCcKOe U TUHTHEHNYeCKOe BOCIIUTAHNE B Mpouecce 00y4eHus 0MOJI0ruu.
DKOJIOTHYECKOE BOCIIUTaHUE — 3TO (POPMHUPOBAHUE Y HIKOJIBHUKOB 3a00TJIMBOT0, OEPEKHOTO
OTHOLIEHMsI K IPHUPOJE U BCEMY XMBOMY Ha 3emile, Pa3BUTHUE INOHMMAHHS HENPEXOAsIEn
LIEHHOCTHU IIPUPOJIBI, TOTOBHOCTH K palMOHATIBHOMY
IPUPOJIONIONIB30BAHNIO, K YYAaCTHIO B COXPAHEHHWM MPUPOAHBIX OOraTrcTB M >KU3HU BOOOIIE.
OcHOBHas 1LeJIb SKOJOTHYECKOT0 BOCIUTAHUS: HAYyUYUTh peOeHKa pa3BUBATh CBOM 3HAHUS 3aKOHOB
YKUBOM MIPUPOJIBI, IOHUMAaHUE CYIIIHOCTH B3aMMOOTHOIIEHHUH KUBBIX OPTaHU3MOB C OKPYKaAIOIIEN
cpenoit u GopMUpPOBaHUE YMEHUH YIIPABIATh GU3MYECKUM U ICUXMUYECKUM COCTOSTHUEM. 3anaden
IPOCBETUTENIbCKO-BOCIIUTATEILHOM JIESITEIbHOCTH B 3TOM HAIIPABJICHUH SIBIISETCS IPHOOPETEHHE
0o0y4aroImyMuUCs 4yepe3 MPeAMETHOE M METalpeIMEeTHOe OOydeHHe: 3HaHUH O YelOBEYECKOM
OpraHu3Me U €ro COCYIIECTBOBAHUHU B OKPYXKAIOIIEM MHUpE; OOIIUX MpeACcTaBIeHUu o (hakTopax
pHUCKa 37I0pOBBIO YENIOBEeKa, BKIIIOYAs BIMSHUE HEOIArONMPHUSTHBIX MPUPOAHO-IKOJIOTUYECKUX U
COLIMATIBHO-TICUXOJIOTUYECKUX ~ YCIOBMHM;  CHCTEMaTU3MPOBAHHBIX  IPEACTABICHUH O



OMOJOTHYECKNX O0BEKTax, TMpoleccax, SBICHUAX, 3aKOHOMEPHOCTAX, OO0 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUAX, 00 IKOCHCTEMHOM OpraHU3AIMH )KU3HU, O B3aUMOCBS3U BCETO KUBOTO
B Owuocdepe, SIEeMEHTAPHBIX TUTHECHUYECKHX 3HAHUA MO0 PEKUMY IKHUZHEICATCILHOCTH,
PaIMOHATILHOTO MTUTAHMSI, CAHUTAPHO-3MTUIEMHUOJIOTHUECKO IPaMOTHOCTH, CITOCOOOB MEPBUYHOM
npoMIaKTUKK 3a00J€BaHU; 3HAHUW W YMEHHMM TPUMEHATh Mepbl O€30MacHOCTH B
OKCTPEMATBbHBIX CUTYAIUSAX; TOHSATUH O 3JI0POBOM 00pa3e KU3HM, CIOCO0AaX COXPAaHEHUS W
YKPEIJICHUSI CBOETO 3/I0POBbsI; 3HAHUI O COBPEMEHHBIX YIpo3ax Uisl )KU3HU U 3JI0POBBS JIIOJEH, B
TOM YHCJIE DKOJIOTHYECKUX, SIMUIEMUOIOTHICCKUX, TPAHCIIOPTHBIX, COIUATBHO-KOH(IMKTHBIX;
MOHSATUN O BO3JIEUCTBUM HA OPraHU3M YeJIOBEKa HAPKOJOTUYECKUX M MCUXOAKTUBHBIX BEILECTB,
3HaHWI 00 OTIAJICHHBIX MOCIEACTBUSIX UX YIOTPEOICHUS;

st ocozHaHust MexaHu3Ma (DYHKIIMOHHPOBAHUS MPUPOJIBI M IIOHUMAHHMS TOTO, KaK JIETKO
MO>XHO HapyILIUTh CYIIECTBYIOIINE B3aUMOCBSI3H, Ba)KHO MPOYHOE YCBOCHUE YUALIUMUCS TAaKUX
MOHITHH, Kak «Ouocdepa», «B3aMMO3aBUCUMOCTh OpTraHM3Ma U  CpPeObl», «CMEHa
OMOTeOIIeHO30BY», «CMEHA MPUPOIHBIX COOOIIECTBY, KYCTOMUNBOCTh SKOCUCTEM» U «UEJIOBEK KaK
IKOJIOTHYECKUN (aKTOPY.
[Ipn u3yyeHUM aHTPOIMOTEHHBIX (HaKTOPOB BO3IACHCTBHS Ha KHBYIO MPUPOAY HEOOXOIUMO
oOpamaTh BHUMaHWE HE TOJHKO Ha HEOJArOBUIHYIO POJIb YEJIOBEKa, HO M paccMaTpHUBaTh
BOTIPOCHI TPUPOJIONIONH30BAHMSI. ITO MO3BOJUT CHOPMHUPOBATH Y OOYUAIOIIMXCS HACTOSIIYIO
OLIEHKY pEaJIbHOM IEHCTBUTEIBHOCTH M BbI3BAThb CTPEMJIEHHME K YYaCTHUIO B CO3UJATEIIBHOU
pabore.
B3aumocBsI3b 3THYECKOr0, MATPHOTHYECKOT0 M TPANKIAAHCKOIO BOCIHMTAHUS HA YPOKax
0MO0JIOTMH U IKCKYPCHSAX.

DTUYECKOE BOCIIMTAHUE - OCHOBA HPAaBCTBEHHOI'O BOCIIUTAHUS YyesloBeKa. [{enpro aTnyeckoro
BOCTIMTAHUS B TIpoliecce 00ydeHus sIBIsieTcss OPMUPOBAHUE Y yUAIIMXCsl YOSKICHUH, YyBCTB U
MPUBBIYEK B COOTBETCTBUU C OIPEAECICHHBIMA HPABCTBEHHBIMU IpuHLMNAaMu.Hakorenne
00yJaronMMUCS TMOJI0KUTEITLHOTO HPABCTBEHHOTO OIBITA M 3HAHWK O MpaBUiIaX OOIIECTBEHHOTO
MOBEJICHUS, O PA3yMHOM HCIIOJIb30BAaHUH CBOOOJHOTO BPEMEHU; Pa3BUTHE TAKMX KA4eCTB, KaK
BHUMATEJIbHOE OTHOIIEHUE K JIIOASM, K IOPYYEHHOMY A€y, YECTHOCTh, MPUHUMUIIHAIBHOCTD,
JUCIUIIMHUPOBAHHOCTh, YYBCTBO YE€CTH M JOJITa, YBAXXCHHE YEJIIOBEUYECKOr0 JIOCTOMHCTBA.
Bocnurtanue yBaXKHMTENBHOIO 4YYyBCTBA K CBO€W PoJIMHE TECHO CBA3aHO C TPAKIAHCKUM
BOCIIMTAHUEM ydaluxcs. [ pak1aHCKOe BOCIMTAHUE 3aKJIFOYAETCS B BOCHUTAHUU CaMOCO3HAHUS
¥ OTBETCTBEHHOCTH 3a CBOIO CTpaHy. 3aJlayu IPa)kJIaHCKOTO BOCITUTAHUS COCTOSIT B TOM, YTOOBI
BOCIIUTAaTh TOTOBHOCTh 3alIUTUTh cBoe (TEYecTBO, OTCTAaWBATh MPUHLUIIBI MOpPAJH,
MOAAEP)KUBATh YYBCTBO HAUMOHAJIIBHOW TOPJOCTM 3a CBOM HApOJ M 3a €ro JOCTUIKEHHS,
OTBETCTBEHHOCTh 3a COXPAaHHOCTh W TPUYMHOXXEHHWE HAIMOHAIBHBIX M OOIIECYEIOBEYECKHUX
neHHocTeid. OcoOeHHO OOINbIIOe 3HAUYCHHE MPHOOPETAeT TPaKIaHCKOE BOCIHUTAHUE B CTAPIIMX
KJIaccax, KOT/1a aKTUBHO (POPMUPYIOTCS MEPOBO33PEHHE, OTBETCTBEHHOCTD, YyBCTBO JI0JITa, KOTa
yOeXIeHUs] HAUMHAIOT BIUATH Ha TMoBeneHue. JlomkHas BOCIMUTAHHOCTh YUYCHHKOB HE MOMKET
OBITH IOCTUTHYTA peaan3anueil CHCTeMbl BOCITUTAHMSI JIUIIb B CTAPIINX KJIACCaX, TaK KakK JOJDKHA
obOecrieunBaeTCs B MPOIECCE HEMPEPHIBHOW CHCTEMBI BOCHUTHIBAIOIIETO OOYYEHUS BO BCEX
MPEIIIECTBYIOMINX KIIacCax.



Temaruueckoe muiannposanue 10 kaace

Ne Ha3Bpanue pa3ieyioB u KoauvecTBo oop
n/n TeM NMPOrpaMMbl 4acoB
21§z
) =55
ot S = =
S | Elg¢s
==} = < =
(=] =% [}
2z =
1 Bbuonorus xak Hayka 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c¢292
2 JKupbie cucrems u ux 2 Bbu6nunoteka LIOK https://m.edsoo.ru/7f41¢292
W3YYCHHE
3 Buonorus kiaeTku 2 0.5 | bubmmoreka IIOK https://m.edsoo.ru/7f41¢292
4 XHMUYECKas OpraHu3aiys 10 1 Bbu6nunoteka LIOK https://m.edsoo.ru/7f41¢292
KIICTKH
5 Crpochme n Gy 8 2 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41¢292
KJICTKH
OOMeH BelecTB 1
6 MIPEBpAICHUE SHEPTUU B 9 1 bubmuoreka [{OK https://m.edsoo.ru/7f41¢292
KIIETKE
Hacnencreennas
7 uHpopManusa u 9 0.5 | bubmuotexa LJOK https://m.edsoo.ru/7f41¢292
peanuzanus €€ B KIIETKE
8 JKn3HeHHBIN UK KIETKH | 6 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41¢292
9 Crpoenne u dynKim 17 1.5 | bubmmoteka I1OK https://m.edsoo.ru/7f41¢292
OpPTraHHU3MOB
10 PasmuoxeHHe 1 passuTHe 8 1.5 | bubmmoteka I1OK https://m.edsoo.ru/7f41¢292
OpPraHu3MOB
['eneruka — Hayka o
11 HACTICACTBEHHOCTI 1 2 0.5 | bubmmoreka IIOK https://m.edsoo.ru/7f41¢292
W3MEHYUBOCTH
OpPraHu3MOB
12 3axonomepHoCTH 10 1 Bbu6nunoteka LIOK https://m.edsoo.ru/7f41¢292
HACJIEICTBEHHOCTH
13 | 3axoHOMepHOCTH 6 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
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HU3MCHYUBOCTHU

14 I'enernka yenoBeka 3 0.5 | bubmmoreka IIOK https://m.edsoo.ru/7f41¢292
15 Cenekuus OpraHu3MoB 4 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
16 buorexuoorus u 4 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41¢292
CUHTCTHYECKasT OMOJIOTHUS
17 IIpomexxyrounas 1
aTTecTarus
HUTOTO 102 13
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KanengapHo-remarnueckoe njaguposanue 10 kjaacc

04.10.2023

Ne n/mt Tema ypoka Konnuectso Jara
4acoB 10 IJIaHy dbaxt
1 Buonorus kak KOMIUIEKCHas HayKa U KaK 4aCTh COBPEMEHHOT'O 00IIecTBa 1 06.09.2023
2 JKuBble cucTeMBI U X CBOWCTBA 1 07.09.2023
3 YpoBHEBas OpraHu3as KUBbIX CUCTEM 1 07.09.2023
4 Uctopus oTKpeITHS U M3yyeHus kieTku. Kiietounas teopust 1 13.09.2023
MeToab! MOJEKYIIpHON U KieTouyHo 6uonorun. [Ipaktuyeckas pabora «M3ydeHne MeTo10B
5 KJICTOYHOU ounosorun (xpomatorpadwus, anexTpodopes, muddepenuanpHoe | 1
14.09.2023
nearpudyruposanue, [1LP)»
6 XUMHUYECKU COCTaB KIETKU 1 14.09.2023
7 MuHepasibHbIE BEIIECTBA KJIETKU, UX OMOJIOTHYECKas POJIb 1 20.09 2023
] Opranndeckue BemecTBa KieTku — Oenku. JlaboparopHas pabora «OOHapyKeHHE OCIIKOB € 1
MOMOIIIbIO KAYE€CTBEHHBIX PEAKIIUN» 21.09.2023
9 CaoiicTBa, knaccupukaius 1 GyHKIU OSITKOB 1 21.09.2023
10 OpraHuyecKkue BelecTBa KJIETKH — YTJIEBOIbI 1 27.09.2023
11 OpraHuyecKkue BEeIecTBa KJIETKH — JIUTNIbI 1 28.09.2023
12 Hyxneunossie kucnotel. JIHK u PHK. JIaboparophnas pabora «/ccnenoBanne HyKJICHHOBBIX |
KHMCJIOT, BBIJICJICHHBIX W3 KJIETOK PAa3JIUYHBIX OPTaHU3MOBY 28.09.2023
13 Crpoenne u pyakuuu AT®. ipyrue nykineosuarpudocharsr (HTD) 1




14 CexsennpoBanue JJHK. Metoasl reHOMUKH, TPAHCKPUIITOMUKH, IPOTEOMHUKHU 05.10.2023
15 MeTtoasl CTPYKTYPHOI OHOJIOTHI
/bt CTPYKTYP 05.10.2023
16 Tune! xiaeTok. IIpokaproTudeckas KieTKa
pokap 11.10.2023

17 Crtpoenue sykapuoTuieckoil kietku. [Ipakrudeckas padora «/3ydeHrne CBOWCTB KJIETOYHON
MeMOpaHbI» 12.10.2023

18 IToBepxXHOCTHEBI ammapatT KJIETKH

p p 12.10.2023

19 OnnomemMOpaHHbIe OpraHouabsl KieTKW. IlpakTuueckas paborta «lM3ydeHuwe ABUKEHUS
[IUTOIUIA3MbI B PACTUTEIIbHBIX KIETKAX) 18.10.2023

20 [ToryaBTOHOMHBIE OpPTaHOUABI KIIETKH: MUTOXOHIpHH, TacTuabl. JlabopaTopHasi pabota
«MccnenoBanue mia3mMoin3a v JETIa3MOoJIN3a B PACTUTEIbHBIX KIETKAX 19.10.2023

21 HememOpaHHBIE OPraHOUIbI KJIIETKU

p p A 19.10.2023

22 Ctpoenue u KIIAH siIpa

p byt s7p 25.10.2023

73 CpaBHUTENbHAS XapaKTePUCTHKA KIETOK 3yKkapuor. Jlabopatopuass pabota «l3ydeHue
CTPOEHUS KJIETOK PAa3JIMYHBIX OPTaHU3MOBY 26.10.2023
AcCUMUIISIIIAS U TUCCUMIIIALIAS — JBE CTOPOHBI MeTa0onm3Ma. Tumbel oOMEHa BEIEeCTB.

24 JlaGopaTopHas pabota «l3ydyeHHe KaTaqIuTUYECKOW aKTUBHOCTH (PEpMEHTOB (Ha mpUMEpe 26.10.2023
aMUJIa3bl WM KaTajaasbl)» T
depMEHTATUBHBIN XapaKTep peakIHil KJIETOYHOTO Merabonu3ma. JlaboparopHas pabora

25 «3yueHne (QepMEHTATUBHOTO pACIISIUICHUS MEPOKCHUIA BOJOPOJIa B PACTHUTEIBHBIX H 08.11.2023
JKABOTHBIX KJIETKAX) o

26 Benku-aktuBaTtopsl ¥ OCIKU-UHTUOUTODHI

p p 09.11.2023

27 ABTOTPO(dHBII TUII 0OMEHA BEIECTB

pod B 09.11.2023
28 dotocunTe’

15.11.2023




29

XeMmocunres. Jlaboparopras pabota «CpaBHeHUE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE32»

16.11.2023

30 AHnaspoOHbIe opranu3Mbl. Buasl 6poxenus. JlabopaTtopHas padora «CpaBHEHHE TTPOIIECCOB

OpOXKEHUS U JBIXAHUSD) 16.11.2023
31 AspoOHBIE OpraHU3MBI. DTaIbl YHEPTETUYECKOT0 0OMEHa 29.11.2003

DHeprusi MeMOpaHHoro rpaaueHTta npotoHoB. Cunre3 AT®: pabora mporonHoit ATO-
32

CHUHTa3bl 23.11.2023
33 Peakuyu MaTpuyHOTrO CUHTE3a 23.11.2023
34 Tpanckpunuus — MatpudHbiid cuaTe3 PHK 29.11.2023
35 Tpaucnsauus u e€ Tamnbl 30.11.2023
36 KomupoBanue amunokuciot. Poias pubocom B OrocunTe3e Oenka 30.11.2023
37 Opranuzanus TeHoMa y MpOKapuoT U dYKapruoT 06.12.2023
38 MonexyspHble MEXaHU3MBbI YKCIIPECCUU T€HOB Y 9YKapHOT 07.12.2023

Bupycel — BHekJeTouHbIe (HOPMBI KU3HU M OOMUTaTHBIE Mapa3uThl. [IpakTudeckas pabdora
39

«Co3ganue MOJIETIi BUPYCay 07.12.2023
40 BupycHbie 3a001eBaHus YeJI0BEKa, )KUBOTHBIX, PACTCHUIA 13.12.2023
41 HanotexHosoruu B OMOJIOTHH U METUITTHE 14.12.2023
42 JKu3HEHHBIN UK KJIETKA 14.12.2023
43 Marpuunsiii cunre3 JJHK 20.12.2023
44 Xpomocomsl. JlabopaTopHas pabdora «3yueHne XpoMOCOM Ha FOTOBBIX MUKPOITPENapaTax»

21.12.2023




45

JleneHue KIETKM — MHUTO3

21.12.2023
46 Tuner knetok. Kapuoknnes n murokuHes. JlabopatopHas pabora «HabmrogeHue muto3a B
KJIeTKaX KOHYHMKA KOpEeIKa Jiyka (Ha TOTOBBIX MUKPOIIpEnaparTax)» 27.12.2023
47 Perynsuust >)kW3HEHHOTO LUKJIA KJIIETOK 28.12.2023
48 OpranusM Kak eIMHOE 11eJI0e 28.12.2023
49 Txanu pacrenuii. JlabopatopHas pabora «/3ydueHue TKaHel pacTeHUN» 10.01.2024
50 Txanu )XUBOTHBIX U uenoBeka. JlaboparopHas padora «3ydeHune TKaHel KUBOTHBIX)» 11.01.2024
51 Opranel. Cuctemsl opranoB. JlabopatopHas pabota «M3ydeHUE OpPraHOB IIBETKOBOTO
pacTeHus 11.01.2024
52 Ornopa Tena opraHu3MoB 17.01.2024
53 JIBrKeHne opraHn3mMoB 18.01.2024
54 [Iutanue opranuzmMoB 18.01.2024
55 [Iutanre MO3BOHOYHBIX )KUBOTHBIX. [IUIIEBapuTENbHAS CUCTEMA YEIIOBEKA 24.01.2024
56 JpixaHue opranu3sMoB 25.01.2024
57 JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA 25.01.2024
58 TpaHcnopT BEUIECTB y OPraHU3MOB 31.01.2024
59 KpoBenocHas cuctema no3BOHOYHBIX KMBOTHBIX U YEJIOBEKA 01.02.2024
60 Boiaenenue y opranu3smMos

01.02.2024




61

3amuTa y OpraHu3MoB

07.02.2024

62 NmMmyHHas cucrteMa yenoBeka 08.02.2024
63 PaznpaxuMocTh U peryssinus y OpraHu3MOoB 08.02.2024
64 ['ymMopasibHast peryssanums U 3HI0KPUHHAs CUCTEMA )KUBOTHBIX U YEIOBEKa 14.02.2024
65 DopMBbI pa3MHOKEHUSI OPTraHU3MOB 15.02.2024
66 [TonoBoe pasMHOXKEHUE 15.02.2024
o7 Meitos 21.02.2024
68 l'amerorenes. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. JlaboparopHas padota «3ydeHue

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOMpenaparax»» 22.02.2024
69 WNHauBHuyalbHOE Pa3BUTHE OPraHU3MOB — OHTOT€HE3 22.02.2024
70 3aksajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JTUCTKOB 28.02.2024
7 Poct u pasButue xuBOTHBIX. JlaboparopHas pabora «BbIsBICHHE NPU3HAKOB CXOJCTBA

3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX) 29.02.2024
7 PasmHokeHue wu pasButue pacreHuid. JlaGopartopHas pabora «CTpoeHHE OpraHOB

Pa3MHOKEHHS BBICHINX PACTEHUI 29.02.2024
73 Hcropust ctaHOBIICHUS U pa3BUTHS T€HETUKH KaK HAyKU 06.03.2024
74 OcCHOBHBIE TIOHSITUSI U CUMBOJIBI TeHETHKHU. JlabopaTopHas pabora «Jlpo3oduiia kak 00BEKT

T€HETUYECKUX UCCIIeTOBAHUIN 07.03.2024

3aKOHOMEPHOCTH HaCJIeIOBaHUS MPU3HAKOB. MoHOTHOpHAHOE CKpemuBanue. [IpakTudeckas
75 n n

pabora "3ydeHne pe3ybTaToB MOHOTHOPHIHOTO CKPEITUBAHUS Y JPO30(DUIIHI 07.03.2024
76 HuTonornueckue OCHOBBI MOHOTUOPUIHOTO CKPEIINBAHUS

13.03.2024




77

AHanuzupyroliee ckpeuiuBanue. Hernonnoe noMmuHupoBanue

14.03.2024
78 Jurndpunnoe ckpernuBanue. [Ipaktudeckas padora «M3ydeHne pe3yabTaToB TUTHOPHIHOTO
CKPELIMBAHUS Y JPO30(PHITBI» 14.03.2024
79 [{uTonorndeckre OCHOBBI TUTHOPHUTHOTO CKPEIITUBAHMS 20.03.2024
80 CuenieHHOe HaclieI0BaHUE MPU3HAKOB 21.03.2024
81 XpoOMOCOMHasi TEOpHS HACIEICTBEHHOCTH 21.03.2024
82 I'eneTnka mona 03.04.2024
83 I'eno aK I1eJIOCTHAS CUCTEMa
HOTHIIT KaK II€eJIOCTHAsI CHCTEM 04.04.2024
84 I'emeTnueckuii KOHTPO as acTeHHUI 0 eJIoBeKa
HETHUYECKUN KOHTPOJIb PA3BUTHSI PACTEHU, )KUBOTHBIX U YEJIOBEK 04.04.2024
85 N3MeHUYnBOCTh MPU3HAKOB. BUIbI N3MEHUYNBOCTH
10.04.2024
M
86 onu(UKAIMOHHAS U3MEHYUBOCTh 11.04.2024
Bapuaunonnsiii psin u BapuanmonHas kpuBas. JlaGopatopnas paborta «MccienoBanue
87 3aKOHOMEpPHOCTEH MOAMGMUKAITMOHHOW M3MEHYUBOCTH. [locTpoeHre BapualiMOHHOTO psifa 1 11.04.2024
BapUALMOHHON KPUBO» o
88 I'eHoTunmueckas N3MeHYNBOCTE. KOMOMHATHBHAS U3MEHUYUBOCTD 17.04.2024
]9 MyranuonHas u3MeH4nBOCTh. [IpakTrueckas padora «MyTtanuu y 1po30¢puiibl (Ha TOTOBBIX
MUKpOIIpEnaparax)» 18.04.2024
90 3aKOHOMEPHOC aIMOHHOTr0 Mpoliecca. JIMUTe€HETHKA U DITUTEHO a
KOHOMEPHOCTH MYTAllMOHHOTO MPOII MMUTEHETHKA U SIIMTC€HOMUK 18.04.2024
91 ['enetuka yenoBeka. [Ipaktudeckas padora «CocTaBieHHEe U aHAIU3 POJIOCIIOBHON
24.04.2024
92 MeToasl MEAUIIMHCKON TEHETUKU

25.04.2024




3HadueHMe MG,I[I/II_[I/IHCKOI\/’I TCHCTUKKM B NPCAOTBpallICHUHU MW JICHCHHU T'C€HCTUUYCCKHX

o3 3a00JIeBaHUIA YEeIIOBEKA 25.04.2024
94 OcHoBHbBIE TOHATHA ceneknuu. JlaboparopHast pabora «l3ydeHue COpPTOB KYJIBTYPHBIX
pacTeHM ¥ NOPOJ JOMAITHUX KUBOTHBIX)» 02.05.2024
Meroasl ceneknuoHHON paboTel. JlaGopartopHas pabGoTta «M3yueHHWE METONIOB CENEKIIUU
95 .
pacTeHuii» 02.05.2024
96 JlocTrKeHHS CeNEKIIMK pacTeHUH 1 )XKUBOTHBIX. [IpakTrueckas padora «lIpuBuBKa pacTeHHIN» 08.05.2024
97 CoxpaHeHue, U3y4eHHUE U UCIIOIb30BaHNE TEHETHUYECKUX PECYPCOB 15.05.2024
brorexHoorus kak Hayka W OTpacib mpousBojcTBa. [IpakTmdeckas padora «M3yueHue
98
00BEKTOB OMOTEXHOJIOTHI) 16.05.2024
99 OCHOBHBIE HAITPABJICHUSI CHHTETUYECKON OMOJIOTUH 16.05.2024
100 XpOMOCOMHAs M TeHHAasl WHKEHEPUS 22.05.2004
101 MeaunuHckue OMOTEXHOIOTUN 23.05.2024
102 [IpomMexxyTouHas rogoBas arrectanus

23.05.2024




Onucanue mamepuaibHO-MexXHUYecKo20 obecneuenus
ITeyaTHBIEe U3MAHNA:

1. YueOnuk «bumomormst 10 kmaccy» (yrmyOsneHHBIM ypoBeHb)». Ilom pemakuumeir A.B.
Tepemos, P.A. [lerpocoBa. Mockaa, «IIpocsemienue», 2022.
DNIeKTpOHHBIE YUeOHBIC TOCOOUS:

1. http://www.metod-kopilka.ru MeToanueckas KOMUIKA yIUTEIIsT OMOJIOTHHI
2. http://pedsovet.su Ilemarornyeckoe cooOIIECTBO
3. http://school-collection.edu.ru  Enunas komieknus 1UGPOBBIX  00pa3oBaTEIbHBIX

pecypcos
TexHu4deckoe 00ecIIeUeHUE:

Kommnsrotep

MynbpTUMeIMa TPOEKTOP / MHTEPAKTUBHAS TOCKA.
Harnsgasie mocooust.

JlaGopaTopHoe o0opyaoBaHue.

PO


http://www.metod-kopilka.ru/
http://pedsovet.su/
http://school-collection.edu.ru/
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