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PABOYASA MPOTPAMMA
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y4eOHoro npeamera «buonorus. basosblii ypoBeHb»

1utst obyqaronmxces 10 — 11 knaccos

PaGouyo nporpammy coctaBum(u):

yuutens Caspuna E.B.

2024-2025 y4ebHbIit roj



INOACHUTEJIBHASA 3AIINCKA

1. HOPMATHUBHAS BA3A, HA OCHOBE, KOTOPOH PABPABOTAHA
PABOYASA ITPOI'PAMMA

B 2024-2025 yuyeGHOM romy pa3paboTKa OCHOBHBIX OO0pa30BaTEIbHBIX
nporpamm B 10-11 knaccax ['BOY «IIIKOJIA Ne 2 I'.O.TOPE3» pa3pabotana B
COOTBETCTBUM CO CJEAYIOUIMMU OCHOBHBIMH (peiepaibHbIMU HOPMATUBHBIMU U
METOJAMYECKUMU JTOKYMEHTAMU:

1. 3akoH 00 oO6pazoBanuu Ne 273-D3.

2. 3akoH ot 06.10.2023 Ne 12-P3 «O6 o6pa3zoBanuu B JloHEIKOU
Haponnoit Pecnybnuke» (Ilpunst IlocranoBnenuem Hapomnoro Cosera 5
okTs10ps 2023 roma).

3. ®epnepanbHblii 3ak0H OT 19.12.2023 Ne 618-@3 «O BHeceHUHU
u3MeHeHuit B DenepanbHbii 3akoH «OO0 o60pazoBanuu B Poccuiickoit
denepanun.

4. @epnepanbublii 3ak0H 0T 04.08.2023 Ne 479-03 «O BHeceHuH
u3MeHeHuii B DenepanbHbii 3akoH «OO0 o0pasoBanuum B Poccuiickoit
denepanun.

5. Ilpmka3 MunucrepcrBa npocsenieHuss Poccuiickon ®denepauyu OT
31.05.2021 No 287 «O06 yrtBepxkaeHun (DenepanbHOro rocyJapcTBEHHOTO
o0pa3oBaTeNpbHOTO  CTaHAAapTa  OCHOBHOTO  CPEJHEro  0Opa3oBaHUs»
(3apeructpuponan 05.07.2021 Ne 64101)

6. IIpuka3 MwunucrepcrBa mnpocseunieHus Poccuiickonn denepanuu OT
18.05.2023 Ne 370 «O6 ytBepxaeHUM (enepaibHO 00pa3oBaTeNIbHON
porpamMMbl OCHOBHOTO 00111ero oOpaszoBanus» (3apeructpupoBan 12.07.2023
Ne 74223).

7. Ilpuka3z Munnpocseuenust Poccuu ot 22.01.2024 Ne 31 «O BHeceHuun
W3MEHEHUN B HEKOTOpbIC MNpHKa3bl MUHHUCTEpCTBA 00pa30BaHUS U HAYKU
Poccniickont ®enepanmum u  MunHMcTEepcTBa mpocBenieHus Poccuiickon
®denepanuu, Kacaromuecs QpeaepalbHbIX I'OCYIapCTBEHHBIX 00pa30BaTENbHbIX
CTaHJAAPTOB HayaJdbHOro oOmero o0pa3oBaHWs M OCHOBHOIO OOLIEro
o0pazoBaHUs.

8. IIpuka3 MunnpocBemenus Poccun ot 22.03.2021 Ne 115 «O6
yTBepkaeHun llopsaka opraHu3alMM W OCYILECTBIIEHHS OOpa3oBaTENbHON
NESATETbHOCTH 1O OCHOBHBIM  0OO0Ie0Opa3oBaTeNbHBIM — IpOrpaMmaM -
oOpa3oBaTeIbHBIM MPOrpaMMaM HA4YaJbHOTO OOIIEro, OCHOBHOTO OOIIEro u
CpeIHero 00IIero 00pa3oBaHUSY.

9. Ilpukaz MunnpocBemenus Poccun ot 21.09.2022 Ne 858 «O6
yTBEpXKIeHUH  (eaepalibHOTO  TIEpeuHs  y4eOHUKOB, JIOMYIICHHBIX K
MCIIOJIB30BaHUIO MIPU peATH3ALUHA UMEIOIINX FOCYIApCTBEHHYIO AKKPEIUTALUIO
o0pa3oBaTeNbHBIX MPOrpaMM HAYaJbHOTO OOIIero, OCHOBHOTO OOIIEro,
cpeaHero oOmiero o0pa3oBaHUsI  OpPraHU3AMSAMU,  OCYIIECTBISIONUMU
0o0pa3oBaTeNbHYI0 JIEATENIbHOCTh W YCTAHOBJEHHUS MPEAEIbHOTO CpOKa
WCIIOJIb30BaHUs UCKITIOUEHHBIX YUEOHUKOBY.
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10. IIpukaz Munnpocsemenus Poccun ot 21.02.2024 Nell9 «O
BHeCEHMU u3MeHeHnit B mnpwioxkeHus Ne 1 uw Ne 2 x Ilpuxazy
Munnpocsemennst Poccun ot 21.092022 No 858 O6 ytBepxkaenun OITY,
JOMYUIEHHBIX K  MCHOJIb30BAaHUID  MpPU  peaM3allid  MMEIOLIUX
rOCYJapCTBEHHYIO aKKPEAUTALIMI0 O00pa30BaTENbHBIX MPOrpaMM HayalabHOTO
00I11eT0, OCHOBHOTO OOIIET0, CPEeIHEro 001mero 00pa3oBaHus OPraHU3aAIUIMH,
OCYLIECTBJISIOIIMMHA  00pa30BATENIbHYIO  JEATEIbHOCTh W  YCTAHOBJICHHS
MPENeIbHOTO CPOKa UCTIOJIb30BaHUS UCKITIOUEHHBIX YU€OHUKOBY.

11. Tlpukaz MunnpocBemenust Poccun  04.10.2023  Ne738 «O6
YTBEPXKICHUM (PelepaqbHOTO TEPEUHs] DIJIEKTPOHHBIX 00pa30BaTENIbHBIX
pPEecypcoB, JOMYHIEHHBIX K MCIHOJb30BAaHUIO IMPU peald3aliid  UMEIOIIUX
rOCyJapCTBEHHYIO aKKPEAUTAIMIO O00pa30BaTENIbHBIX MPOrpaMM HayalabHOTO
00111er0, OCHOBHOT'O 00I1IeT0, CPETHET0 00IIero 00pa3oBaHUs.

12. IIpukaz Munnpocsenienuss Poccum ot 03.08.2023 Ne 581 «O
BHECEHHHM W3MEHEHMS B NMYHKT 13 mops/Ka OpraHU3alMM U OCYILECTBIICHUS
0o0pa30oBaTeNbHON JIEATEIbHOCTH IO OCHOBHBIM  00II€00pa30BaTEIbHBIM
nporpaMmaM - 00pa3oBaTelbHBIM MpPOrpaMMaM HayajJbHOTO  OOIIEro,
OCHOBHOIO OOLIEro M CpeaHero ooOmero oOpa3oBaHMs, YTBEPKIECHHOTO
IIPUKa30M MUHHUCTEPCTBA MPOCBEIICHUS POCCUUCKON (enepanuu oT 22 mapra
2021 1. No 115»

13. IIpuka3z Munnpocsemienus Poccun ot 21.06.23 No556 «O BHeceHun
n3MeHeHnil B npuiioxenust Ne 1, Ne 2 k npuka3zy Munpocsemenuss Poccun ot
21.09.2022 Neo 858 «O06 ytBepxkaeHuu (denepaibHOro TMepedHsi y4eOHUKOB,
JONMYIIEHHBIX K  HCHOJIb30BAHMID  MPHU  pEeAIM3alUd  UMEIOLIUX
rOCYAapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTENIbHBIX MPOrpaMM HayajabHOTO
00I11ero, OCHOBHOTO OOIIEro, CpeIHero 001ero 00pa3oBaHusl OpraHU3aIUsIMH,
OCYILECTBISIOUIMMU  00pa30BaTEIbHYI0 JEATENbHOCTb, W YCTAHOBJICHMS
MPENEIbHOTO CPOKa UCTIOJIb30BAHUS UCKITIOUEHHBIX YU€OHUKOBY.

14. TlocranoBnenue IIpaButensctBa PP ot 11.10.2023 Nel678 «O06
YTBEPKJICHUHU TMPaBUJ NPUMEHEHHUs 3JIeKTpoHHOro oOyudenus, [JOT npu
peanu3anry 00pa3oBaTENbHOTO MPOLIECCA.

15. IlocranoBneHue [ 7aBHOrO TroOCyIapCTBEHHOIO CAHUTApHOIO Bpada
Poccuiickoit ®enepanuun ot 28.09.2020 Ne 28 «O06 yTBEpkKACHUN CAHUTAPHBIX
npaBuin CIT 2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTUYECKUE TpPeOOBaHUS K
OpraHu3alysIM BOCTIMTAHHUS W OOY4YEHHUs, OTIbIXa U O3J0OPOBJICHHUS JETEH U
Mononexmn» (BMecte ¢ «CII 2.4.3648-20. CaHnutapHbl€ MPaBUIIA...»).

16. IlocTtanoBneHne ['MaBHOrO TOCYJapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit ®@enepanuu ot 28 sHBaps 2021 1. Ne 2 «O06 yTBepkaeHUH
canutapubix mnpaBuwil u Hopm CaunlluH 1.2.3685-21 «l'uruennueckue
HOpMAaTHBBI W TpeOOBaHHMA K oOecredeHuto 0e30macHOCTH u  (WJIH)
O€3BPEIHOCTH JIJIs1 YeoBeKa (PaKTOPOB CPEeIbl OOUTAHUS.

17. UudopmarimonHoe  mucbmo  JlemaprameHTa  rocyaapCTBEHHOMU
NOJIMTUKK W ympaBiieHuss B cdepe ooOmero oOpa3zoBaHus MuHHCTEpCTBA
npocsenienust PO ot 22.05.2023 Ne 03-870 «OT1BeThl Ha TUMUYHBIE BOIPOCHI,
BO3HMKAIOIIME HA PETrHOHAIIBHOM, MYHHUIIMIAIBHOM YPOBHSAX M YpPOBHE
oOpazoBaTeabHOM opranu3aiuu, o BBeaeHuu @OOIDy.



18. MeTtoauyeckue peKOMEHAAIMU MO OOECIEeYEHUI0 ONTUMU3ALMU
yaeOHnon Harpy3ku B OO (MP 2.4.0331-23 ot 10.11.2023, pa3pabotanHbie
denepanbHON Cyk00# MO HaA30py B cdepe 3ammThl IpaB MoTpeduTeneid u
onarononyyus yenoseka, PbYH «DenepanbHblil HAyYHBII [EHTP TUTHEHBI UM.
®.D. Dpucmana» PociorpedHanzopa u ap.).

19. Meronuyeckue pPEKOMEHIAIMH 1O OOECIEYEHHIO CaHUTApHO-
AMHUAEMHUOJIOTUYECKUX TpeOOBaHWM Tpu peanu3aluu  00pa30BaTEIbHBIX
OporpaMM C TPUMEHEHHEM DJJEKTPOHHOrO OOY4YeHUs W JAUCTAHIIMOHHBIX
oOpazoBatenpHbiXx  TexHosmorumit (MP  2.4.0330-23  yrB. 29.08.2023
pykoBoauteneM DenepanbHON CIyKObl MO HAA30py B cdepe 3aluThl IpaB
noTpebuTeneit u Giaronosyunsi yeaoBeka, [ TaBHbIM caHUTapHBIM BpayoMm PO
A IO. [TonoBoii)

20. Y4eOHOro 1uiaHa OCHOBHOTO 00111er0 00pa3oBaHUs, YTBEPKICHHOTO
npukazom ['bOY «IIKOJIA Ne 2 I'.O.TOPE3» ot 26.08.2024 Ne 24 «O6
yTBEpkaAeHNH n3MeHeHnl u ponoiaHenuit B OOIT HOO, OO0, COO B 2024-
2025 y4eOHOro roay»;

21. ®enepanpHOil paboyell MporpaMMbl IO Y4YEOHOMY MpEaMETY
«buoaorusi. bazoBblii ypoBenb» 117151 o0yqaronuxcs 10-11 kmaccos.

[Ipuka3zsr MunucrepcTsa npocsenienus Poccuiickon ®denepannn, KOTOpbIE
pErJIaMEeHTUPYIOT BHeCeHHe H3MeHeHHMil B (eaepajibHble TOCYyAapCTBEHHbIE
o0pa3oBaTe/IbHbIE CTaHJAaPThI " B (denepanbHbie OCHOBHbIE
001eo0pa3oBaTe/bHbIC IPOTPAMMBI:

1. ITpuka3z Munnpocsemenus Poccun ot 19.02.2024 Ne 110 «O BHeceHun
M3MEHEHU B HEKOTOphIE mpuKa3bl MuHnpocseuieHus Poccum u MunucrtepcTBa
IIPOCBEILCHHUS PO, Kacaroluecs benepabHbIX rOCyJ1IapCTBEHHBIX
00pa30BaTeNbHBIX CTAHIAPTOB OCHOBHOTO CPEAHETO 00pa30BaHUs».

2. Ilpuka3z Munnpocsenienust Poccun ot 27.12.2023 Ne 1028 «O BHeceHHH
U3MEHEHU B HEKOTOpble TMpuKazpl MwuHOOpHayku u MuHNpocBenIeHus,
kacaromuecsi DPI'OC ocHoBHOro o00mEero oOpa3oBaHUS M CpPEIHEro OOIIero
o0pa3oBaHUs.

3. IIpuka3z Munnpocsemienust Poccun ot 19.03.2024 Ne 171 «O BHecenun
W3MEHEHH B HEKOTOpbIE TMpHKa3bl MwuHucrepctBa mnpocsenieHus PO,
kacaromuecss DOIIl HavanmbHOro 001€TO 00pa30BaHUs, OCHOBHOTO OOIIETO
00pa3oBaHUs U CPEITHET0 OOIIEro 00pa30BaHUS.

4. Ilpuxka3z Munnpocsemenus Poccun ot 01.02.2024 Ne 62 «O BHeceHuu
M3MEHEHUW B HEKOTOpblE IMpukasel MuHnpocsemenus Poccun, kacarommecs
denepanbHBIX 00pa30BaTENbHBIX MPOTPAaMM OCHOBHOTO OOIIEro OOpa3oBaHUS H
CpeIHero 00IIeT0 00pa30BaAHUSY.



2. OBOCHOBAHHUE BbIBOPA YMK

Jlist peasizaliiu porpaMMbl MCIHONB3YIOTCS YYEOHUKHU, TOMYIIEHHbBIE K
WCIIOJIB30BAaHUIO TIPU PEATM3ALNN HMMEIOIIUX TOCYJAPCTBEHHYIO AKKPEIUTALUIO
o0pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEIHETO
oOmiero oOpa3oBaHUs OpPTaHU3ALMIMH, OCYIIECTBISIONIMMHU 00pa30BaTEIbHYIO
JeSITEIbHOCTh, TpUKazoM MunnpocsemieHus ot 21.09.2022 Ne 858. Craenyer
OTMETUTh, UTO mpukazoM MunmnpocsemnieHuss Poccun ot 22.01.2024 No28 Obiim
BHeceHbl m3MeHeHus B [lopsaok ¢opmupoBanus ®PIIY, B cBsi3u ¢ 3tuM Oblia
M3MEHEHa ero cTpykrypa. M3menennsit @IIY comepKUT TOIBKO 1Ba MPUIIOKEHHUS:
B Ilpunoxenuun 1 mnpencraBineH ¢enepaibHbIi  TepedeHb  Y4EOHUKOB,
cooTBeTCTBYIOIUX TpeOoBaHusiM 00HOBIEHHBIX OI'OC, B [lpunoxenun 2 ykaszaH
NpENeNbHbII  CPOK MCIOJB30BaHUS Yy4eOHHMKOB, coaepxkaumxcsi B OIIY,
YTBEPKJACHHOM NpukazoM MunuctepctBa npocsenieHuss PO or 20 maa 2020 .
Ne254.

(Cpoxk meiicTBus ATHX Yy4€OHUKOB MpoJieH 1o 2 ceHTsiops 2030 roga)

3. HEJIb 1 3ATAYU OBYYEHMUA 110 IPEIMETY

[enp u3yueHus yuyeOHoro mnpeamera «buonorus»» Ha 0a30BOM YpPOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(PYHKIIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM pa3HOro paHra M NpUOOpPETEeHHE YyMEHU
UCIOJIb30BaTh ATH 3HAHMS JJIs TPAMOTHBIX JEHCTBUII B OTHOIIEHUH OOBEKTOB
KUBOU MPHUPOIBI M PEIICHUS PA3IHMYHBIX KU3HEHHBIX MPOOIIEM.

Joctmxenne 1ienu u3ydeHus: yueOHnoro npenmera «buonorus» rHa 6azoBoM
YpOBHE 00ECIIEUNBAETCS PEILICHUEM CIIEIYIOIINX 3a7au:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HaHUM O OMOJIOrMUYECKHUX TEOpHsIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOU
s (opMHUpOBaHUS TPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX HAy4YHOTO MO3HAHMSI, CTPOSHUH, MHOT000pa3uu U OCOOCHHOCTSIX JKUBBIX
CUCTEM PAa3HOTO YPOBHSI OpPraHM3AlMU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEJOBaHMSIX B OMOJIOTHH;

dopMupoBaHre y OOYYAIOIIUXCS TO3HABATEIBHBIX, WHTEIICKTYaJbHBIX W
TBOPYECKUX CIIOCOOHOCTEW B MpOIlecCce aHalnM3a JAaHHBIX O MyTAX Pa3BUTHUSA B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MW M MOAXOAOB K M3YUYEHHUIO JKUBBIX CHUCTEM
pa3HOro YpOBHS OpraHU3aIuy;

CTAHOBJICHHE Yy OOydJarommxcst oOmell KyJIbTypbl, (YHKIIMOHATLHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSCHATH U OIICHUBATDH SIBJICHHS OKPYKAIOIIETO
MUpa KUBOW MPHPOAbI HAa OCHOBAHWW 3HAHWUN M OMbBITa, MOJYYECHHBIX TMpPHU
U3y4YeHUU OMOJIOTUY;

dopMupoBaHue y OOydalOIIMXCS YMEHUHA WIUTIOCTPUPOBATH 3HAYEHUE
OMONOTHYECKUX 3HAHWM B TPAKTHUYECKOH EATEIHHOCTH 4YEIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOIOTHA;



BOCTIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTHU TIO3HAHUS YEIIOBEKOM >KHMBOM
IpUPOABI, HEOOXOUMOCTH OEPEXHOT0 OTHOLICHUS K HEH, COOMIOACHUS STHYECKUX
HOPM TIpH MIPOBEJCHUN OUOJIOTUYECKUX HCCIIEIOBAHUN;

OCO3HAaHUE IICHHOCTH OWOJIOTUYECKUX 3HAHHWM [JIsl TOBBIIMICHUS YPOBHS
IKOJIOTUYECKOM KYIbTYpPHI, 4711 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEeHHEe MPUOOPETEHHBIX 3HAHUI U YMEHUN B MMOBCETHEBHON KHU3HH IS
OLIEHKH TOCJIECTBHI CBOEH EATEIbHOCTH IO OTHOIIEHHUIO K OKPY>KaIoIIeH cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHWE M COONIOJIGHHE MEpP MNPOQPHIAKTUKH
3a00J1eBaHUM.

4.11IEHHOCTHBIE OPUEHTUPBI COAEPKXAHUSA  YUYEBHOI'O
ITPEAMETA

PaGouas mporpamma OpUEHTHpOBaHAa Ha  IICJIEBbIE  IPUOPUTETHI,
chopMmyIupoBaHHBICE B (deaepanbHOW pabodeld mporpaMMe BOCTHUTAHHS U B
paboueit mporpamme BoctuTanus [ bBOY «ILIKOJIA Ne 2 T".O. TOPE3».

Ot60p coxaepkanus ydyeOHoOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPa3HOTO MOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [JIS
dbopmupoBaHusi O0OIIEH KyJIbTYphl, OMNPEACISIONIME aJCKBaTHOE IOBEICHUE
yeJoBeKa B OKpY’Karoleld MPUPOAHOUN cpelie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U MPaKTHUECKOM AesTenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HAaHUMN
3aHUMAIOT DJIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIY:KaT OCHOBOM JIJIsi hopMUpOBaHUS
MPEACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[IEHHOCTHBIX  OPUEHTAIUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHU3aIUU
OMOJIOTMYECKOT0 00pa30BaHUS.

5.0BLIASl  XAPAKTEPUCTHUKA OPFAHM3ALIMM YUYEBHOI'O
MPOLIECCA

CTpyKTypupOBaHUE COJEpKaHUsA YYEeOHOro MaTepualia B TpOrpamMme Io
OWOJIOTUY OCYIIECTBIICHO ¢ YYETOM TPHOPUTETHOTO 3HAYEHWS 3HAHWHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOW OpraHM3aIliu U
HBOJIIOIUHU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHOro npenmera «bromorus»
BBIJICJICHBI CIICIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToab
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormdeckas cucteman, «OpraHu3Mm Kak
Owonornyeckas cuctema», «CucreMa W MHOTOOOpa3We OpraHUYECKOTO MHPay,
«OIBOJTFOIUS KUBOH MPUPOIBD), « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

6. KOJIMYECTBO 4YACOB, HA KOTOPOE PACCYUTAHA
PABOYAS ITPOI'PAMMA

J{nst u3yueHnusi 6MoJIoruu Ha 0a30BOM YPOBHE CPEIHET0 00111ero oopa3oBaHuUsl
otBoaUTCS 85 vacoB: B 10 kitacce — 51 yaca (1,5 yaca B Heneno), B 11 kimacce — 34
yaca (1 gac B Hegento).



PA3JIEJ 11

IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BHOJIOTHUS» (BA3OBBIA YPOBEHb) HA YPOBHE OCHOBHOI'O
CPEJHET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHKE OOYYaIOIMMUCS POCCUUCKOM
IPaXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINPE/ENICHHI0, HajJu4yhe MOTHUBaUUU K  OOy4YeHHI0  OHOJIOTuH,
I[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN Pa3BUTUS OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO O00pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTarOTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTA B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApPILIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXaroUIEn cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIUOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIbBITA JEATEIBHOCTH B MPOLECCE PeaTu3ali OCHOBHBIX HAIPaBJICHUU
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, yBa)KCHUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH C Pa3HBIMHU YOCXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/1ad, YBaXKUTEIbLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJICHHMH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKOM rpa)XJaHCKOM WJICHTUIHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
PonuHoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE ¥ HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEIUIO U MaMSTHUKAM TPUPO/IbI,
JTIOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUHCKHX YYEHBIX B CTaHOBJICHHE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAB0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAaHUE SMOLIMOHAIBHOTO BO3JECUCTBUSA )KUBOM ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITh KAYE€CTBA TBOPUECKON JIMUYHOCTH;



5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMS KYJILTYPHI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3aluus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHAbIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYA0TIO0HE;

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cdepaMm MnpodhecCHOHANIBHON ACSTEIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0O W caMOOOpa30OBaHMIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) IKOJIOTHYe€CKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€J1IeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOUIEH CPEIbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MpoOJieM U MyTed uX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHUH TMPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBWil  TOBEJICHHUS B MPUPOJE,
HaMpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEMNpUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXkKAKOUIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArONMpPUSITHBIE AKOJOTHUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX TEUCTBUM U MPEIOTBPAIATh UX;

HaJIMYue Pa3BUTOr0 SKOJIOTHYECKOTO MBIIICHHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU



MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU JESITENIbBHOCTH 3KOJIOTUYECKON
HaIpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENbCKOM KYJIBTYpbl KakK CpelcTBa
B3aMMOJICHCTBHS MEXKY JTIOABMH U MMO3HAHUS MUPA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ polr B
(GbOopMUPOBAHUN PAIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU 1IETOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YelOBEeKa U
oOIIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIIeHUU MpodsieM
COXPaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHUsI MEAMILMHBI, CO3/1aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pEecypcHble  MNPOOJEMBl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIeM U
o0ecriedyeHrss  TepexoJa K  YCTOMUMBOMY — Pa3BHTHUIO,  PAIMOHATHLHOMY
MCIIOJb30BAaHUIO TMPHUPOAHBIX PECYpPCOB U (DOPMHPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMUECKUX 3HAaHUM B LEIAX
MOBBIIIICHHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOHM TPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarolmuxcs, GopMHpPYyeMOit
IpU U3YYCHUH OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHM, UCHOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHMUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUpPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JeNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE HAyYHBIX (AKTOB WU
UMEIOLINXCS JaHHBIX C LENbIO MOTYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
perieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW MAEATeThbHOCTH, TOTOBHOCTH OCYIIECTBISITH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh HHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHHSI yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpasKarolue



I[EJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHelu(PUKy METOJ0B IO3HAHMS,
HCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (BEIIECTBO, SHEPTHs, SBJICHUE, MPOIECC,
CHUCTEeMa, Hay4dHbId (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCeNoBaHne,  HAOMIOIEHHWe, HW3MEpPEHHE, OKCICPUMEHT ©  APYTHX),
YHUBEpCAIbHBIC Yy4eOHBIC JEeUCTBUS (TTO3HABATENbHBIE, KOMMYHUKATHBHEIE,

peryJISTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
I'PaMOTHOCTH ¥ COLMAJIbHOW KOMIIETCHIIMH OOYYaroIMXCs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCAJbHbIE y4deOHBbIE JEHUCTBUS B
ITO3HABATEJILHON U COLMAIIBHOW MPAKTHKE.

MertanpenMeTHble Pe3yJbTaTbl OCBOCHMSI MPOTPAMMBI CPEIHErO OOIIEero
00pa30BaHus JJOJKHBI OTPAXKaTh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE TeCTBHUS:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh U aKTyalU3UpoBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTE€pHbIEC NMPU3HAKH, YCTAaHABIMBATh
CBSI3U C APYTUMU HOHATUSAMU);

ONpENENATh UEIu JeATEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU UX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS I 00BsICHEHUS (DAKTOB U SIBJICHUI
YKUBOM MIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYKIACHUS (MHIYKTUBHBIC, JEOYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBObI U 3aKIIOUYEHUS;

IPUMEHSATH CXEMHO-MO/ICJIbHBIE cpexcTtsa Uil IPENCTaBIICHHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJOTMUECKHX OOBEKTax, a
TAaK)K€  NPOTUBOPEYMU  Pa3HOIO  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(OPMAIIMOHHBIX UICTOYHUKAX;

pazpabarbiBaTh MJIaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TelCTBUS:



BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEN0BATENBCKON U MPOEKTHON JESATENBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pPA3JIMYHbIE BUJIBl JACSATEIBHOCTH MO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpPETAlUH, MPEeoOpa3OBAHHUIO M TNPUMEHEHUI0 B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLIMAJIbHBIX IPOEKTOB;

(dbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NESATEIIbHOCTH U )KU3HEHHBIX CUTYyalUsIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4auy,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATH IPUOOPETEHHBIH OIIBIT;

OCYULIECTBJISITh LEJICHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEIJIararb OPUTHMHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(pOpMALK (TEKCTE y4eOHOro
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEparype, OHOJOTMYECKUX CJOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaJIM3UpPOBATh
UHGOPMAIIMIO Pa3IMYHbIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IMYHBIE METObI MPU MOUCKE U
otbope Ouosorndeckoi MHMOpMaIMKM, HEOOXOAUMOM JIJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAIbHYIO  (OpMYy  IPEACTABICHHUS
ounonornyeckor uHbopmaru (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH

H Ipyroe);



UCIIOJIb30BaTh HAyYHbIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ovonornyeckod HHPOpMaLMEN: MNPUMEHATh XUMHUYECKHE, (U3UYECKUe U
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMYyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIP30BaTh W MPEoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMM  paclo3HaBaHUS M  3alUThl  UH)OpMaIuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH J€CTBUSIMU:

1) obmennme:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENILHO BBINOJHEHHUS TMpejiaraeMomn
3a/1ay, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3HIMK IPYTUX YIaCTHHKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOaJbHBIE CpEJCTBA OOIIECHUs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl IesiTeJIbHOCTD:

MOHMMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelIeHUU OUOJIOTHUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJICHCTBUS NP PEIICHUN Y4eOHOM 3a1auH;

BBIOMPATh TEMATHKy M METOJBl COBMECTHBIX JCUCTBHH C ydéTOM OOIHMX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0T0 YjieHa KOJUICKTHBRA,;

NpPUHUMATh 1€MW COBMECTHOM  JESATEIBHOCTH, OPraHU30BbIBATH |
KOOPJMHHUPOBATh JICUCTBUA II0 €€ JIOCTHUKCHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHHUKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAauyeCTBO CBOETO BKJIaJa MW KaXIOTO yYaCTHHKA KOMaHIbI B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpemsiaraTh HOBBIE TPOEKTHI, OIICHWBATh HJEU C TO3UIMA HOBU3HHI,
OpPUTHHABHOCTH, IPAKTUICCKON 3HAYUMOCTH,

OCYIICCTBJIATh TMO3UTHUBHOE CTPATETHYCCKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

1) camoopraHu3anusi:



UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICHUA NpoOJIeM U UX
pelIeHus B )KU3HEHHbBIX U YYEOHbBIX CUTYalUAX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBUSIX M MOCTYINKAaX MO OTHOILICHHUIO K >KUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITENIbHO OCYLIECTBIIATH IMO3HABATEIIBHYIO NIEITEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (HOpMyIUpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HECHHBIX CUTYyaIUsX;

CaMOCTOSITENIFHO ~ COCTAaBJATh TIUJIAH pEIIEHUS MpodsieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIHUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW DSPYAUIIMH B
pa3HbIX 00JIaCTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIaJICTh ~ HaBBbIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HaHMS
COBEpIIAEMbIX JICMCTBUM U MBICIUTENBHBIX TMPOIECCOB, HX pE3yJbTaTOB U
OCHOBAHUM, MCIOJI30BaTh MPUEMBI pePICKCUM ISl OLIEHKH CHUTYalluu, BhIOOpa
BEPHOIO PEILICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHIKEHHUIO;

NpUHUMATh MOTHBBI W apryMEHThl JPYrUX TIPU aHaju3e pe3yJIbTaToB
JEATEIIbHOCTH;

3) npuHsATHE CeOs M APYTHUX:

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHaldu3e pe3yJbTaToB
JIESITETbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C TIO3UIIUU APYTOro YeIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl OcBoeHHs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue A yueoHoro npeamera « buonorus
Hay4YHbI€ 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHMIO, UHTEPIPETAIINH U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOIO 3HAHUS U



NPUMEHEHUIO 3HAHUN B PA3jMYHBIX YYEOHBIX CHUTYallUsX, & TAKXKE B PealbHBIX
’KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX € Ouosiorueil. B mporpamme mnpenMeTHbie
pe3yabTaThl MPEACTABICHBI [0 ToAaM O0yUEHHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs y4ueOHoro mpeamera «buomnorus» ¢ 10
KJacce NOJDKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAITBHON
TPaMOTHOCTH Y€EJIOBEKA ISl PEICHHUS] )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpbIBATh COJEpkKAHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIECTB M TMpEeBpalleHue
SHEPIuM), TOMEOoCcTa3 (CaMOpETyJIsiius), YPOBHEBAsT OPTaHU3AIMS KUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHUE (PEMPOAYKIIHS), HACTIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE U3JlaraTh OHOJIOTMYECKHEe Teopuu (KIJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKJICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB W SBJIECHUM, OPraHU3alUsl U TMPOBEIACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBM)KCHHE  TUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXKAY HCCICIyEMbIMU BEIMYMHAMU, OOBSICHEHHUE TMOTYyYCHHBIX
pPE3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUN M 3aKOHOB, YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHWU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACATh CYIIECTBEHHBIC MPU3HAKKM BUPYCOB, KJIETOK MPOKAPUOT U
HDYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OpPraHu3MOB, OCOOEHHOCTHU
MPOIIECCOB: OOMEHAa BEIECTB M MPEBPAIICHUSI SHEPTUU B KJIETKe, (HOTOCHHTE3A,
MJIACTUYECKOTO W DHEPreTHUecKoro oOMEHa, XEeMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIAUBHIYAJIbHOIO PpPa3BUTUS OpraHu3Ma
(oHTOTEHER);

YyMEHHUE TPUMEHSTh TMOJYyUYCHHBIC 3HAHUS JJIs1 OOBSICHEHUS OUOJOTHUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KAIOIIUX JIFOJIeH, COOJIIOICHUSI HOPM I'PaMOTHOT'O TIOBEJICHUS B OKPYIKarOIIeH
NPUPOJHON cpejie, MOHUMaHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHKCHUMN
COBPEMEHHOMU OHMOoIOrNu u OMOTEXHOJIOTHI VIS pPalMOHATILHOTO
MIPUPOAOTNIOIB30BAHUS;

YMEHHUE pellaTh JJIEMEHTApPHbIE TE€HETUYECKUE 3aJayd Ha MOHO- U
JUTUOPUIHOE CKpEIIMBAaHUE, CIEIUICHHOE HaCIeJOBaHUE, COCTaBIISATh CXEMBbI



MOHOTMOPHUIHOTO CKpEIIUBaHUsS JUIsl MpelcKa3aHusl Haclel0OBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHbIE M MPaKTUYECKUE padOThl, COOIHOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepualbl), 3THYECKHUE AaCHEKThl COBPEMEHHBIX HCCIIEIOBAHUII B OHOJIOTHUH,
MeIUITMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIC K YCTHBIC COOOIICHUS,
0000111ast GMOJIOTHUECKYI0 UH(POPMAILIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OHOJOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs ydueOHoro mpeamera «buonorus» ¢ 11
KJacce NOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE W POJIH OMOJOTHUU B CUCTEME HAYYHOTO
3HAHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBl MHpPAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
rPaMOTHOCTH Y€JIOBEKA JJISl PEIICHUS dKU3HEHHBIX 3a]1a4;

YMEHHUE PACKpPbIBATh COJIEpkKAHUE OWOJOTMYECKUX TEPMUHOB U TOHSITHUM:
BU/I, TIOMYJISALINSI, TeHO(MOH, BOJIOLMS, ABMXKYIIUE CUIBI ((PaKTOPHI) SBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, JKOJOrMYECKUe (HaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYLEHTHI, IIeA  IUTaHUA,
AKOJIOTHYECKas MUupaMuaa, OuoreoreHos, ouocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHE TEOpuH (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DOBOJIOIWHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapiieBoro cxoactsa K. M. bapa, depenoBanusi TJIaBHBIX HampaBiICHUU U
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouocepe B. U. Bepnazackoro),
OTIPEENISITh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHKS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOILIECCOB W SIBICHHI, OpraHu3aiusi U MpPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBW)KCHHE  TUIIOTE3bl,  BBHISBJICHUE
3aBUCUMOCTH MEXAY HCCIECIYEMbIMU BEIMYMHAMU, OOBSICHEHHUE TMOJYyUYEHHBIX
pPE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPUA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TIOJIYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHUUYECKUX
OOBEKTOB: BHJIOB, TOMYJAIUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOTEOIIEHO30B M DKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACIEICTBEHHOMN
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHI000PA30BaHMS, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS OKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKAa HHEPIMM B HKOCHUCTEMAaxX, AHTPOIOIC€HHBIX HM3MEHEHUN B



HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTUYECKHUX
IIPOLIECCOB U SIBJICHHUM, JJI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBbSA
OKPYXAIOIUX JI0JIEH, COOMI0/IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIEH
NPUPOAHON cpejie, MOHUMaHHWE HEOOXOIMMOCTH MCIOJb30BaHUS JTOCTUKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0N0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHbIE OMOJOTMYECKHE 3a/1ayd, COCTABJISATh CXEMBbI
MepeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMaX (LIETH MUTaHUSA);

YMEHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpakTU4Yeckue paboThl, COOII0IAThH
MpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OICHUBaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COAEPKAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOM MHGOPMAIIMK, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpUBaTh  IJ00aJdbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH IO OTHOUICHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHUE CO3[1aBaThb COOCTBEHHBIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
00061m1ast 6uoIornYecKkyr0o HHGOPMAIIUI0 U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh NMOHATUIHBIN arnmapaTt OHMOJIOTHH.

PA3JIEJI 111
COJAEPKAHUE TEM YUYEBHOI'O ITPOLECCA

10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM Haykamu, (pusiocodueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonormu B (HOpPMHUPOBAHMM COBPEMEHHOW HAy4yHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeTobl TO3HAHUS KUBOU TTPUPOIbI (HAOIIOICHUE, DKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHue, KiacCU(pUKalMs, MOJAEIUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX).

JlemoncTpanum:

[Toptpetsr: Y. {apBun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeToIbl TO3HAHUS )KUBON TTPUPOJIBI».

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

[Mpaktuueckass padora Ne 1. «lcmonb3oBaHWe pa3IUYHBIX METOJOB IPHU
U3Y4YE€HUU OMOJOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTteMbl 1 MX OPraHU3aALMSL.

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
JKUBBIX CUCTEM OT HEOPTAHUYECKOMN MPUPOIBI.



CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHu3aiiil OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, IOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKH ), OMoCEepHBIA.

JlemoHcTpanum:

Tabmumptl u cxembl: «OCHOBHBIC MPHU3HAKU KU3HW», «YPOBHH OpTaHU3ALUN
YKUBOW MPUPOIBI».

O6opynoBanue: Mmojaenb Moiiekyisl JJTHK.

Tema 3. XuMH4YeCKHUH COCTAB U CTPOCHHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XHMHUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHKPO3JIEMEHTBL. Bo/la 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMM BOABI W MHUHEpaAIbHBIX BeHIECTB B Kierke. lloanepkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoeHHe OENKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKHCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OCJIKOBOM MOJEKynbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YEeTBEpTUYHAsSL CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUU OEKOB.

depmeHTHl — Ouosiormdyeckue Kartanusatopel. Crtpoenue (epmenTa:
aKTUBHBIA I1IEHTp, cyOcTpartHas crneuu@uuHoctb. KodepmenTsl. ButamMuHBL
OTnuuus pepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubo3a u  Je30Kkcupudo3a),
aucaxapuibel - (caxaposa, JaKTo3a) W TosmMcaxapuiibl  (Kpaxmal, TJIMKOTEH,
LEeJUII0I03a). bruonornyeckue GyHKIMM YIII€BOIOB.

Jlunuasl:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. ['mapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue dynkumu aunuaoB. CpaBHeHUe
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmasr — MOHOMeEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenune u ¢pynkuuu JAHK. Ctpoenue nu pynkuun PHK.
Bunaer PHK. AT®: ctpoenne u GyHKIIHH.

[utosiorus — Hayka o kietke. KinerouHast Teopust — npuMep B3auMOIEHCTBUS
ujeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak 1nenoctHas >xuBas cuctema. OOmme NpU3HAKU KIIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »JyKapuoTHuUecKas U mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUUYECKON KieTku. KnerouHas creHka Oaktepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEJILHOM, >XUBOTHOM W
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIUKC, UX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u GpyHkiuu. [{uTomnasma u eé
opranousl. OnHoMemOpanHbie opranounbl kietku: OIIC, ammapat ['ombmxw,



In30CcOMBl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBI.
[Ipoucxoxxjienne MUTOXOHJApUN U Tactua. Bunbl mactun. HememOpaHHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOUI0B KJIETKU. BriItoueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sipa: suepHas 000y0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JleMOHCTpauM:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIanu, M. lnelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Huarpammel:  «PacripeneneHue XUMUYECKMX 3JEMEHTOB B HEKHUBOU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU IMPUPOAEY.

Tabmupr u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTes 0enka», « CTpoeHrue MOJIEKYJIbl OeTKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJHK», «CtpoeHune MoyieKybl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKW», «CTpOEHUE >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sAapa KIETKN», « Y TIeBOAB, «JIMnuas.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHWE MJi IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpEnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «l3yueHue KaTaqTUTUYECKOM AaKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

Jlabopatopnas pabota Ne 2. «M3ydyeHue CTpoeHHUs KIETOK PACTCHUIA,
YKUBOTHBIX W OaKTepHil MOJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEeH) U
JTUCCUMUJISIIUS (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI €IMHOrO IIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUM B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQPHBINA U reTepoTpodHbiid. Ponb ¢pepmeHToB
B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl ¢doTocuHTe3a. Peakiuun
dborocunTeza. DPhekTuBHOCTH (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. BiausiHue ycnoBuii cpeipl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHHTE3UPYIONINe OakTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKU3HH Ha 3emie.



DHepreTudeckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BbIIEICHUE U
aKKyMYJIMpPOBAaHHE DHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenwe m ero Buabl. KuciopoaHoe OKHUCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. DddexTHBHOCTH
HHEPreTHYECKOT0 OOMEHa.

Peakuun wmatpuyHoro cuHTe3a. [eHernueckas wuHbopmanus u JIHK.
Peanuzanus reHetudeckoil uHopmanuu B KieTKe. ['eHEeTHYecKUid KOA U €ro
cBoiicTBa. Tpanckpumnuua — Marpuusblii cuaTe3 PHK. Tpancnsauusa — OGuocunTes
Oenka. Otambl TpaHcisnuu. KoawpoBanue amuHOKHCIOT. Pombp pubocom B
OounocuHTe3e Oenka.

Hexnerounsle hopmbl )KU3HU — BUpYCHI. icTopus oTkpbiTus Bupycos (/1. W.
WNBanoBckuit). OCOOCHHOCTM CTPOEGHHMSI M JKM3HEHHOTO LHKJIa BUPYCOB.
bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIIMA, peBepraza W uHTerpaza.  [Ipodwunakruka
pacrpocTpaHeHus: BUPYCHBIX 3a00JIEBaHUIA.

JlemoHncTpanum:

[Toptpetsr: H. K. Konpuos, /1. Y. iBanosckuii, K. A. Tumupsses.

Tabnuupl U cxeMmbl: «Tunbl nutanusy», «Metabonuszm», «MUTOXOHIPUY,
«HepreTuyeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHHE KISTKN», Mojielb cTpyKTypsl JJHK.

Tema S. Pa3MHOKeHHe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1IUKJI, WM KU3HEHHBIM LUK kieTku. MHTepdaza u MuTos.
[Ipormecchl, mpoTekatome B uHTepdaze. Pemnukanus — peakius MaTpUYHOIO
cuateza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIumiouHeIi W TAluUIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUIbI.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI M  WHIWBUAYaJbHOTO  Pa3BUTHUS
OpPTraHU3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYECKU CMBICIT MUTO3A.

[Tporpammupyemasi rubGeIb KISTKH — aromnTo3.

@DopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrolioe U moJjioBoe. Busl Oecronoro
Pa3MHOXKEHUA: JEJICHUE HaJBOE, IOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUE. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHUu3MOB, €0 3HAYEHUE JJIsl CEJIEKIIUU.

[TooBoe pazMHOKEHHE, €TO0 OTINYUS OT OECTIOJIOTO.



Meito3. Cranun meiio3a. Ilpoiecchl, mpoucxomsiiue Ha CTaausix Menosa.
IToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUI CMBICT H
3HA4YCHUE MENO03a.

["ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBeIe JKene3bl: CeMEHHWKH W SUYHUKA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIETKa) — CHepMaTOreHe3 M OBOICHES.
OCcOOEHHOCTH CTPOCHHS SWIEKIETOK U cliepMaTo30uaoB. OIIoJ0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTuE (OHTOTreHEe3). OMOpPHUOHAIBLHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobienue, racTpyisiiusi, opranorese3. IloctamOpuoHanbHOE pazBuTHE. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOJACTBA.

Poct u pazButue pacreHuil. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHncTpanum:

Tabmuubr um cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuit», «Jlenenne xkietku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutos»,
«Menosy», «llpsmoe n HEenpsMoe pa3BUTHEY, «]'ameToreHes y MIEKONUTAIOIUX U
4eIoBEeKa», «OCHOBHBIEC CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo30uibl
MJICKOITUTAIOLIETOY, «SHIeKIIeTKka MIeKonuTarmero», «Kapuokunes B kinerkax
KOpEIlIKa JIyKa», MarHuTHAas MOJEJb-alIuiMKauus <«/lejieHue KIeTKu», MOJEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlaGoparopuas pabora Ne 3. «HabmromeHume MuUTO3a B KJIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENApaTax».

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mcropus pazButus reHeTUKHA. Poibs nuTosioruu
U OMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETHWKH. BKJag pocCHMCKUX W 3apyOeHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOJOTHUECKUM,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHETHYeCKHi). (OCHOBHBIE TE€HETHYECKHE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpumHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO



nokoneHud. IlpaBuno AOMUHUMpOBaHHWS. 3aKOH paACLICIUIEHUS MPU3HAKOB.
['unote3a ynctoTel rameT. [losIHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpellMBaHWe. 3aKOH  HE3aBUCUMOTO  HaclieOBaHUs
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupyomiee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIMBaHUS
JUTsI OTIpEICIICHUSI TEHOTHUIA OCOOH.

CuernieHHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHHUIO T'€HOB. HapyleHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTHU. | eHeTHYeCKue KapThl.

['eneTnka nosia. XpoMOCOMHOE ONpEAEICHUE Moia. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMOraMeTHble W TreTeporaMmeTHble opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapuallMoHHbIN psifi U BapuallMOHHAsl KpUBasi.
Hopma peakunu npusHaka. KoMuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKK U HX
HopMa peakiuu. CBolicTBa MOAN(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHaTHBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
U3MEHUYUBOCTU. MyTalmoHHasi u3MeHUYUBOCTh. Kitaccudukaiusi MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH TOMOJIOTUYECKHUX PSAZIOB B HacleACTBEHHON n3menunBoctu H. M. BaBuiiosa.

BresnepHast HaCIeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YyeJIOBeKa: reHeaJIOTMYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemMeHHOE ONPEACIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenuble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HU C HACJEACTBEHHOM MPEIPacroyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaTthBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPO(UIAKTUKY U JICYCHUS TeHETUYECKUX
Oone3Held. MenuKO-TeHEeTUYECKOE KOHCYJIbTUPOBAHHME. 3HAUEHUE MEAMIIMHCKON
TCHETHKH B MPEAOTBPAICHUH U JICUEHUU TCHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoncTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBunos.

Tabmumet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIUBAaHWE UM €ro
UTOT€HETUYECKAasT OCHOBa», «3aKOH pACIICIUICHUS] U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHHE,
«IluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpelIuBaHUs»,  «Mehosy,



«B3aumoznencTBue aJUICNIBHBIX TE€HOB», «l'eHeTHyeckue KapTbl pacTEHUM,
KUBOTHBIX W YEJIOBEKa», «l'€eHeThKa mojia», «3aKOHOMEpPHOCTH HAacleIOBaHUs,
CUEIJIEHHOTO0 € TmoioM», «KapHhOoTuIbl YelloBeKa W KUBOTHBIX», «BHbl
U3MEHUYHMBOCTHY», «MoaudukanruoHHas W3MEHUYHBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarmoHHas U3MEHUYUBOCTHY.

O6opynoBanue: MojeNu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nmomuHupoBaHuey, «Jurubpunnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKPOCKOII W MHKporpenapar «/[po3zopuna» (Hopma, MyTrauuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas pabora Ne 6. «M3yuenne MoauhUKAIMOHHON N3MEHUNBOCTH,
ITOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluid y apo30(uiibl HA TOTOBBIX
MHKpOITpernapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuusa Kak HayKa U MPOLECC. 3apOKICHUE CEJIEKUUU U JOMECTHUKAIUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKICHUS © MHOrooOpasus
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOUCXOXKIEHUA AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI 1 MHAUBUAYAJIbHBINA OTOOPHI B
CEJIEKIIMU pACTEHUNW U KUBOTHBIX. OIlLIEHKa 3KcTepbepa. bIu3KopoICcTBEHHOE
ckpenuBanue — HUHOpuAMHT. Ywucras nuHusa. CKpelMBaHUE YHCTHIX JUHUMH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUIAMHT.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJIyYEHUE TOJUILIOUAO0B. JIOCTHKEHMS CENEKIMU PACTEHHUM, >XKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIlbl
co3ganusi pexomOuHantHod JIHK wu TtpaHcrennsix opranuszmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHNUE PACTEHUM.
KnonupoBanve BBICOKOIIPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okosoruueckue W dTudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
MBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpoOHMCXOXKIEHHS W MHOroo0Opasus
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMalHUX )KUBOTHBIX», «CopTa KyJIbTypPHBIX



pactenuity, «OTnanéHHas rudpuauzamnus», «PadoTel akagemuka M. @. iBanoBay,
«Ilomumnongus», «OO0bekThl OHOTEXHONOTHM», «KileTouHble KyIbTypbl H
KJIOHUpOBaHKE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOA0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuii «CenbCKOX035UCTBEHHbBIE PACTEHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOAbl U JOCTUKEHHUS CEJIEKIUH PACTCHUN H
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaTOpUIO
arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpennochUlki BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJOLIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa HBoonUU. [lameoHTONOrMYECKHE: IOCIEN0BATEIBHOCTD
NOSIBJIEHUS BHUJOB B TMaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpadguueckue: cxocTBo U paziuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMs SMOPHOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJOTUYHbBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MMyTeH y Bcex
OpraHU3MOB.

OomonnoHHas tTeopus Y. [apBuna. IIpeanochUlKM BO3HUKHOBEHUS
JnapBUHM3MA. J[BWKyIIME CHJIBI 3BOJIOUMU BHJIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkponsBosorus. [lomynsuus kak eAMHUIA BUAA U BOJIIOLIMH.

JBrokymue cuibl ((pakTopbl) 3BOJIONKMKA BUAOB B mpupojae. MyTairoHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiimOHHBIE BOJHBI U JIpeud
reHoB. M3omauus 1 Murpanusi.

EctecTBeHHbII 0TOOp — HampaBisgiomuii ¢akrop 3Bomouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3BoonuH. [lpumeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (POpMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBomonus.  DopMbl  3BOJIOLMHU:  (UIETHYECKAs, JUBEPreHTHasl,
KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.



[IpoucxoxkaeHne OT HECNEeNHAIM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromast
crenuanu3anus. AnanTuBHas paguarus.

JdeMoHcTpanuu:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmunps! 1 cxemsl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiiey», «3apoIblIiin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
CyluecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopon  KHBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumum», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIpucnocoOIeHHOCT OpraHU3MOBY,
«['eorpaduueckoe BumooOpazoBaHue», « IKOJIOTUUECKOE BHI000PA3OBAHHEY.

OOopynoBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HA0Op IUIOAOB M CeMsH, Koiuiekuus «lIpumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHHS 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuusg «@DPOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIIaXKHble npemnaparbl «Pa3BuTue HacekoMmoro», «Pa3Burtue
JATYIIKWY, MUKporpenapat «/[pozopuna» (Hopma, Mytauuu (HOpMbl KPbUIbEB U
OKpPACKH Tena).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHble TPENCTABICHHUS O 3apOKJICHUM >KM3HU. HayuHble Trumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON IBOMOINH. HavanpHbIe dTansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLMS.
®opMUPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuomaM. Karapxen. Apxeickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPIOBUKCKUH, CUIIYPUNCKUN, TE€BOHCKUI, KAMEHHOYT' OJIbHBIN, [IEPMCKUH.

Me3so30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3oiickags »3pa ®W €€ TEepuoAbl: IAJICOICHOBBIA, HEOTCHOBBIM,
AHTPONOTE€HOBBIM.



XapakTepucTKa KJIMMaTa U TeoJOornYecKux mnpoueccoB. OCHOBHBIE J3TaIbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [ [0siBNIEHNE, pacCUBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCKOro Mupa Kak OTpaxeHue 3BoJrouud. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOIIIOLMA YeJIOBEKAa. AHTPOIIOJIOTHs KaK Hayka. PazBuTue npeacraBieHuil o
MPOUCXOKJICHUHN YeJIoBeKa. MeToasl HW3ydyeHus aHTponoreHesa. (CxolcrtBa u
pa3nuyMs YeI0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHNE YEIIOBEKa.

HBuwxymme  cuibl  (pakTophl) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHbIN 0TOOp. OOIIecCTBEHHbI 00pa3 KU3HH,
W3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymeneli, YenoBek mnpsaMoxondammi, YenoBexk Heanaepranbekuid, Yenosek
pa3ymHblii. Haxoakum HCKOmaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIacTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckre packl. OcCHOBHblE  OoNblIME  pachl:  €BPONECOUIHAS
(eBpasumiickasi), = HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAsA),  MOHIOJOUJIHAsS
(a3maTcko-aMepuKkaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. IOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ComaHEUHON cHUCTeMbl», «Pa3Buthe
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  Mymsku — «lIpoucxoxaenne — denmoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIEHKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUYecKass Talnuma, KoJuiekiusa «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHble U MpaKTHYECKHE PA0OThI:

[Tpaktrueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIN WK KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.



OKOJIOTHS KaK HayKa. 3aa4i U pa3Jesibl SKOJIOIMU. MeToIbl SKOIOTHYECKUX
MCCJIENOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, [TOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Okonorudeckue ¢akropel. Krmaccuduxamus sKxomoruyeckux (HaKTopoB:
abuoTHueckue, OMOTMYECKHME M aHTpONOreHHble. JlelcTBHE HKOJIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

buotnueckue (hakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYpPEHLUs, XUIHUYECTBO, CUMONO03 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyajJu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIHU3M,
HEUTpau3M. 3HAaueHHE OWMOTHYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISILMNA: YHCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIUA U €€ Perysus.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, D. I'ekkensb.

Tabnunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
opranusMoBy», «®doronepuoguzm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny», «[lumesbie nenm.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH pacTeHUN M3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabota Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
pacTEHUI».

Tema 4. CooOmecTBa ¥ 3KOJI0rH4eCKHE CHCTEMBI.

CooOmiectBO opraHu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3M B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucremMe W
ouoreonieHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI HKOCUCTEMBI: MPOIYLICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muILEBbIE) YPOBHU HKOCUCTEMBI. [luilieBble LEMW W  CETH.
OCHOBHBIE TIOKa3aTEeNIM SKOCUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHCIECHHOCTH, Ouomacchl. (CBONCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.



[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WJIM IIAPOKOJIUCTBEHHOTO JIeca.

AHTpONOre€HHBIE  IKOCUCTEMBI.  ATPO3IKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
onoceprr. Kuoe BemecTBO u ero ¢yHkimu. OcobeHHOCTH Omocdepnl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYecKoe paBHOBECHE W oOOpaTHas CBsA3b B
onocdepe.

KpyroBopoThl BemecTB 1 OMOr€OXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHbIE U3MEHEHHUS B Onocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Ounopa3zHo0Opa3us Kak OCHOBa ycTOoWYMBOCTU Ouochepsl. OCHOBA pallOHAIBHOTO
YOpaBJIEHUS NPHUPOJHBIMU pECypcaMu U UX UCIHOIb30BaHuE. JlocTmxeHus
OMOJIOTMHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmunpl u cxembl: «l[lumieBpie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobOmiecTBa», «llenn nuTanusy, «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpUpody», «BaxHeWmme UCTOYHUKHU
3arps3HEHUs] BO3AYyXa M TPYHTOBBIX BoA», «llouBa — BayKHEWIIasi COCTaBIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiid 3¢ dexT», «DaKkTOphI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopot yrinepoaa B Ouocdeper», «Kpyropopot azota B Ipupoae».

O6opynoBanue: Mojelb-anrukamnus «TunudHbie OMOILIEHO3bI», TepOapwii
«PacTtutenbHble coo0IIeCTBaY, KoJuieKuun «buonenos», «Bpenurenn BaxxHeUImux
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp», TepOapuu M KOJUJICKLIMH pAcTeHUH W
YKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTMYECKUM TPYyIIIaM OJHOTO BHJA,
Kpacnas xuura Poccuiickoit ®enepanun, u300pakeHUs OXpPaHSEMbIX BHUIOB
pAaCTEHUH U )KUBOTHBIX.



PA3JIEJ IV

TEMATHYECKOE IINTAHUPOBAHUE
TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [{OK
brosorust kak Hayka 2 05 https://m.eds00.ru/7f41c292
JKuBBIE CHCTEMBI U UX OpraHU3aLUs 1 bubmorexa HOK
P H https://m.edso0.ru/7f41¢c292
XUMHUYECKUN COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [JOK
P https://m.edso0.ru/7f41c292
JKuzneaesaTenbHOCTh KIETKH 6 bubmorexa LOK
A https://m.edso0.ru/7f41c292
Pa3zmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE 5 1 bubmuoreka [IOK
OpTraHU3MOB https://m.edso0.ru/7f41c292
HacnencrBeHHOCTh M1 K3BMEHYMBOCTD 8 15 bubnuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
Cenexuust opranu3zmMoB. OCHOBBI 3 bu6muoreka [JOK
OMOTEXHOJIOTUHU https://m.eds00.ru/7f41c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P p https://m.edso0.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

N HaumenoBan KounuyecTBo 4acos JJIeKTPOHHbIE
" He pa3IesioB M (uudpoBbIe)
n/ Becer  Konrpoanubl  IIpakruueck
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThl ue padoTbl
NPOrpamMMblI pecypchbl
D BOJOLHOHHA bu6mmoreka [IOK
1 9 1 https://m.edsoo.ru/7f41cc
st OMoJIOT s
74
Bo3HukHOBEHU
o 1 DASBITIE bubmuorexa [JOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc
JKU3HU Ha
74
3emie
Opranusmsl u bubnuorexa [IOK
3 OKpYIKaroIas 5 1 https://m.edsoo.ru/7f41cc
cpena 74
Coo0miecTBa u bu6mmoreka [IOK
4 IKOJIOTHYECKUE 9 https://m.edsoo.ru/7f41cc
CHUCTEMBbI M
bubmuorexa [JOK
PesepBHOE
5 2 https://m.edsoo.ru/7f41cc
BpeMst 24
OBIIEE
KOJIMYECTBO
34 0 2.5
YACOBIIO
I[TPOIT'PAMME
PA3JIEJI V

CHOCOBBI OHEHKU JOCTUKEHUSA YUAILIUMUCA
INJTAHUPYEMBIX PE3YJIBTATOB
Tekyuee oueHUBaHME MPEeIMETHBIX Pe3yJbTaTOB

OCHOBHBIMH (bOpMaMI/I TCKYIICTIO OUCHUBAHUA ITPCAMETHBIX PC3YJIbTATOB 110

XHUMUH ABJIAIOTCA:

® CHCTEMA YCTHBIX BOIPOCOB, YIPAKHEHUM;

® CHUCTCMaA 3aI[aHI/II>'I paanquﬁ THUITIOJIOTHHU U YPOBHA CIIOKHOCTH IJI OLICHKU
YCBOCHUS OTACJIBHBIX 3JICMCHTOB COACPKAHUA KOHerTHOﬁ TCMBI,

® KpPaTKOBPEMEHHbBIC MUChbMEHHBIC Pa0OTHI MO MUTOTAM U3YUYEHUS OTIACITHHOU

TEMBI U JIp.

® B IC/ISIX OICHKH YMEHHUW TPUMCHSTH IOJYYCHHBIC 3HAHHUS B CHUCTEME H
11e71eco00pa3Ho
MIPOBEPOYHBIC Pa0OTHI, BKIIOYAIOIINE HEOOIBIIOE KOJIWYSCTBO 3a/IaHHM, C

B3alMOCBA3HU

HCIIOJIBb30BATh

KPaTKOBPEMEHHBIE



https://m.edsoo.ru/7f41cc74
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MOMOIIBI0  KOTOPBIX OLIEHWBAETCS C(HOPMHUPOBAHHOCTH HECKOJIBKHUX
B3aMMOCBSI3aHHBIX TTOHSITHM.
® [paKkTU4YeCKHe pabOThl — 3TO TAaKOW BHUJ YUYEHHYECKOrO JKCIEPUMEHTA,
KOI/Ia CaMOCTOSITEJIbHOE BBINOJTHEHUE OOYYalOlUMHUCS XHUMHYECKUX
OTIBITOB CTAHOBUTCS OCHOBHBIM COJIEpaHUEM ypoka. B oOpazoBaTenbHOM
MPOIIECCE OHU BBICTYMAIOT B KAa4eCTBE OJHOTO M3 BaXKHEHIIHUX CPEICTB
OpraHu3anuu y4eOHON JesITeNTbHOCTH, KOHTPOJS U OICHKH Y4eOHBIX
JNOCTHKEHHM oOydaromuxcs. DenepasibHOM pabodeid mporpaMmon 1o
npeaIMeTy TpeayCMOTPEHO MPOBEACHUE MPAKTUYECKUX PadOT IO UTOTraM
W3YYCHUSI KOHKPETHOW TeMbI OO OOJBIIOro Mo 00beMy pasjiena Kypca,
BKJIFOYAIOIIETO HECKOJBKO TEM;
® KOHTpOJIbHAsA paboTa — OLEHOYHBI MaTepua, MO3BOJISIIOINIMNA OMPEACTIUTh
YPOBEHb JIOCTIKEHUS NPEIMETHBIX IJIAHUPYEMBIX pE3yJIbTaTOB IO
u3ydeHHbIM TeMaM. Kaxaoe 3agaHue 0a30BOTO YPOBHSI B KOHTPOJIBHOU
paboTe OlLIEHWBAaET KOHKPETHBIA MpPEIMETHBIM IIAaHUPYEMBbId pe3yJbTarT,
psAA  3aJaHUl  TO3BOJIAET OLIEHUTh HE TOJBKO IMpEeIMETHhIE, HO U
MeTanpeMETHbIE TUIAHUPYEMBbIE pe3ysbTaThl. OLEHUBAETCS KOHTPOJIbHAS
paboTa MO NPUHLUIY CIOXKEHHSA, TO €CTh OTMETKAa OIpeaesseTcss Mo
MPOIEHTY HAOpaHHBIX OAJIJIOB OT MAKCUMAIIBHO BO3MOKHOT0;
® JMAarHocTUyeckas paboTa — OLIEHOYHBIM Marepuan, MO3BOJISIIOUIUI
ONpENENTUTh  yYpOBEHb  JOCTIDKCHHS  y4YallUMHUCA  TPEIMETHBIX
TUTAHUPYEMBIX PEe3yNbTaTOB MO BCEM H3YYCHHBIM TeMaM 3a JUTHTEIbHBIN
NEpPHUOJ BpEMEHU;
® CTaHJIApPTU3UPOBAaHHAs KOHTPOJbHas paboTa — OLEHOYHBIM Marepua,
NO3BOJIIIOIIMN  ONPENENUTh  YPOBEHb  JIOCTHIKEHHUS  IUIAHUPYEMBIX
pe3yJabTaTOB IO BCEM M3YYEHHBIM TeMaM 3a JOCTATOYHO JUIMTEIbHBIN
nepuoJi BpeMeHu (y4eOHbIH Tron);
® KOMOMHHMpOBaHHAS KOHTPOJIbHAs paboTa BKIIOYAET B ce0sl pa3HOIMIAHOBHIE
3amaud. Hampumep, KOHTposibHasi paboTa BKJIIOYaeT B ceOs TeCT U
MPaKTHYECKOe 3aaHue.
PA3JIEJ VI
OIMUCAHUE MATEPUHAJIIBHO-TEXHUYECKOIO W  YYEBHO-
METOJUYECKOI'O OBECIIEYEHUSI PABOYEN ITPOT'PAMMBI

1. BUBJIMOTPAOUYECKH CIUCOK METOJIUYECKUX U
YUEBHBIX MOCOBU, UCMTOJB3YEMBIX B OBPA3OBATEJIBHOM
MPOLECCE

[Toptan «Equnoe coaepskanue o0111ero o0pa3oBaHUsD.

METOINYECKHUE MATEPHUAJIbI JJIA YUUTEJIA



https://edsoo.ru/metodicheskie-materialy/
buonorus. Iloypounbie paszpabotku. 10-11 kmaccel. ba3oBbIii  ypOBEHB.

[Taceunuk B. B., [lIgenoB I'. I'., Ebumona T. M.

4. IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U HHTEPHET-
PECYPCbI
https://edsoo.ru/

https://educont.ru/

https://resh.edu.ru/

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

5. JUTEPATYPA, PEKOMEHJIOBAHHASA JJIAd YYHAIIIUXCA

* buonorwus, 10 kmacc/ [laceunnk B.B., Kamenckwmii A.A., Pyomos A.M. u ap.; [lox
penakuueit [laceunuka B.B. AkunonepHoe o6mectBo «3naTtenscTBo
«IIpocBemieHue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u nip.;
[Tox penakuueii [Taceunuka B.B. Akironepnoe o6miectBo «M3narenscTBo
«IIpocsemienue»

6. MatepuajbHO-TEXHUYECKOE o0ecnevyeHne 00pa3oBaTeJIbHOIO Mpolecca
6.1. YueObHOe 00opyaoBaHue
6.2. O6opyaoBaHue I MPOBEJCHUS TPAKTUUECKUX U JIAOOPATOPHBIX padoT.

7.JJUTEPATYPA, HCIIOJIb30BAHHAS ITPU MMOATOTOBKE PABOYEM
MMPOI'PAMMBI

MeTtonuueckue peKOMEHJAluU MO peanu3aluu (peneparbHbIX OCHOBHBIX
00pa30BaTEeNbHBIX IPOrPaMM HAYATLHOTO OOIIET0, OCHOBHOTO OOIIETO M CPETHETO
o01iero 00pa3oBaHUsI U COCTABJICHUIO YU4E€OHBIX IJIAHOB OOIIE00pa30BaTEIbHBIX
opranu3auuid Ha 2024-2025 y4ueOHblii ro.

®enepanbHas pabodas mporpamMma o yaeoHomy npeamety «buonorus 510-
11 xmacc» 6a30BbIN ypoBeHb. Pexxum nocryna:

https://edsoo.ru/rabochie-programmy/



https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/rabochie-programmy/

