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l. HOACHUTEJIBHAA 3AIIUCKA

B 2024-2025 yuebHOM Troay pa3pabOoTKa OCHOBHBIX OOpa30BaTENbHBIX IPOrpPaAMM
OCYIIECTBIISICTCS B COOTBETCTBUH CO CJICAYIOIIMMU OCHOBHBIMU (heiepaIbHBIMU HOPMAaTUBHBIMU
Y METOINYECKUMU JOKYMEHTAMHU:

1. 3akoH 00 o6pazoBanuu Ne 273-D3.

2. 3akor ot 06.10.2023 Ne 12-P3 «O06 oOpazoBanuu B JloHenkoi HapomHoit
Pecniyonuke» (ITpunst [Tocranosnennem Hapoanoro Cosera 5 oxtsi0pst 2023 rona).

3. Oenepanpubiii 3ak0H 0T 19.12.2023 Ne 618-®3 «O BHeceHWHM HU3MEHEHHI B

®denepanpHblil 3ak0H «O06 oOpa3zoBanuu B Poccuiickoit deneparum.

4, Oenepanpubiii 3akoH 0T 04.08.2023 Ne 479-®3 «O BHeceHWHM HU3MEHEHHUI B
®denepanpHblil 3ak0H «O06 oOpa3zoBanuu B Poccuiickoit deneparum.

5. [Ipuka3z Munucrepcrsa npocsenienus Poccniickoit ®enepanuu ot 18.05.2023 Ne
371 «O6 yrtBepxkacHUU (QeaeparbHOll 00pa30BaTEIBLHON MPOTPAMMBI CPETHEro OOIIero
obpazoBanus» (3apeructpupoBas 12.07.2023 Ne 74228).

6. [Ipukaz  Munnpocsemienuss Poccun  «O06  yTBepkacHHH  (deaepaabHOTO
rocy/lapcTBEHHOTO 00pa30BaTeIbHOrO CTaHJapTa cpeaHero odmiero oOpasoBaHus» oT 17 Mad
2012 r. Ne 413 (B pen. IIpukaza Munnpocsenienust Poccuu ot 12.08.2022 Ne 732)

7. [Ipuka3z Munnpocsemienust Poccun ot 18.05.2023r. Ne 371 «O6 yTBepkaeHUU
(dhenepanbHON 00pa30BaTEIBHOM MPOTPaAMMBI CPETHETO OOIIETO 0Opa30BaAHMS.

8. [Ipuka3z Munnpocsemenuss Poccun ot 22.03.2021 Ne 115 «O06 yTBep)aeHUU
[lopsinka opraHu3alMu M OCYIIECTBJICHHMS] O0Opa30BaTeIbHON ESTENBHOCTH IO OCHOBHBIM
00111€00pa3oBaTeIbHBIM TTPpOrpaMMaM - 00pa30BaTEIbHBIM MPOrpaMMaM HadaJIbHOTO OOIIEero,
OCHOBHOTO OOIIETO ¥ CPETHET0 00IIeTro 00pa3oBaHUs.

9. [Ipuka3z Munnpocsemenuss Poccun ot 21.09.2022 Ne 858 «O06 yTBepkIeHUU
(benepanbHOro mepeyHsi Y4eOHUKOB, JOMYIIEHHBIX K HCIOJIB30BAHUIO TMpU peaau3aluu
HMMEIOIIUX TOCYAAPCTBEHHYIO aKKpeIUTAIINIO 00pa30BaTEIbHBIX POTPaMM Ha4yajJbHOTO OOIIero,
OCHOBHOTO 00I1Iero, cpeaHero oOmiero 00pa3oBaHUS OPraHU3ALMSIMH, OCYILECTBISIONINMUI
00pa3oBaTeNbHYI0 JIESTEIIbHOCTh M YCTAHOBJICHUS IMPENEIbHOrO CpOKa HCIOJIb30BaHUS
UCKJTIOYCHHBIX YUEOHUKOBY.

10.  IIpuka3 Munnpocsemnienus Poccun ot 21.02.2024 Ne119 «O BHeceHMH H3MEHEHUH
B npusnioxkeHuss Ne 1 u No 2 k [lpukazy Munnpocsemenus Poccun ot 21.092022 Ne 858 O6
yrBepxkaeHun OIIY, nomymeHHBIX K HCIOJB30BAHHIO TMPU  peaU3alMd  UMEIONINX
rOCYIapCTBEHHYIO ~ aKKpeIuTaIio 00pa3oBaTeNbHBIX MPOrpaMM HAYalbHOTO  OOIIEro,
OCHOBHOTO 0O0IIIero, CpeaHero oOmiero 0o0pa30BaHUS OPraHU3AIUSMHU, OCYIIECTBIISIOIIUMU
00pa3oBaTeNbHYI0 JIEATEIBHOCTh M YCTAHOBJICHUS IMPENEIbHOTO CpOKa MCIOJIb30BAHUS
WCKITIOYCHHBIX YUEOHUKOBY.

11.  TIpuka3 MunuctepcTBa HayKu ¥ BhIciiero obpasosanus Poccuiickoii denepanum,
MunucrepctBa mnpoceuieHust Poccuiickoit ®enepaunu ot 30.06.2020 Ne 845/369 «O6
yrBepskaenun Ilopsinka 3adera opraHu3anueii, OCYLIECTBISIOLIEH  00pa30BaTENbHYIO
NeATeNbHOCTb, pE3yIbTaTOB OCBOEHHMS OOydYalOUIMMHCS YUeOHBIX IPEIMETOB, KYpPCOB,
TUCHUIUTAH (MOJYJei), MPaKTUKU, AOMOJHUTENBHBIX 00pa30BaTENbHBIX MPOTPAMM B JIPYTHX
OpraHu3aIusX, OCYIIECTBISIOMNX 00pa30BaTENbHYIO JeSITEIbHOCThY.

12.  Tlpukaz Munnpocsemenns Poccum 04.10.2023 Ne738 «O6 yrBep)IaeHHH
(denepanbHOrO TMepeuHsi 3JIEKTPOHHBIX 00pa3oBaTEIbHBIX PECYpPCOB, JIOMYLIEHHBIX K
UCTOJb30BAHMIO  TPH  pealu3allid  HMMEIOUIMX  TOCYJAPCTBEHHYIO  aKKPEIUTAIUIO
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00pa30BaTeNbHBIX MPOTPAMM HAYaIbHOTO OOIIEr0, OCHOBHOTO OOINEro, CpeaHero OOIero
oOpa3oBaHU.

13.  IIpukas Munnpocsemenus Poccun ot 03.08.2023 Ne 581 «O BHECEHHU U3MEHEHUS
B MYyHKT 13 mopsaka opraHu3andyd M OCYIIECTBJICHUS OOpa30BaTENbHONW NESTEIBHOCTH MO
OCHOBHBIM 00111€00pa30oBaTeIbHBIM IPOTrpaMMamM - 00pa30BaTENbHBIM IPOTPAMMaM HavyaIbHOTO
o01m1ero, OCHOBHOTO OOMIIEr0 W cpemHero oomiero oOpa30BaHUs, YTBEPKICHHOTO IMPHKA30M
MUHHUCTEPCTBA MPOCBELICHUS poccuiickoil peneparmm ot 22 mapta 2021 r. N 115»

14.  TIpuka3 Munnpocsemienusi Poccun ot 21.06.23 Ne556 «O BHeceHHH H3MEHEHHIA B
npwioxxkeHus Ne 1, Ne 2 x mpuxazy Munpocsenienuss Poccun ot 21.09.2022 Ne 858 «O06
YTBEPKIACHUM (PeepabHOrO0 MepeyHsi Y4eOHUKOB, JOMYIIEHHBIX K MCIOJb30BAaHUIO IIPU
peanu3ali  HMMEIOMIMX TOCYIAapCTBEHHYIO aKKpPEAWUTAIMIO 00pa3oBaTENbHBIX IPOTpaMM
HA4yaJIbHOTO OOIIEero, OCHOBHOTO OOILEro, CpeaHero oOmero oOpa3oBaHUS OpraHU3alUSIMH,
OCYILECTBIISIOUIUMU 00pa30BaTEIbHYIO AESITEIbHOCTb, U YCTAaHOBIJIEHUS MPENEIbHOIO CpoKa
MCI0JIb30BAHUS UCKIIIOYEHHBIX YUEOHUKOB.

15.  Tlocranosnenue IlpaButenpctBa PD ot 11.10.2023 Nel678 «O6 yTBepkIaeHHH
MpaBWJl MPUMEHEHUs 3JeKTpoHHOro oOydenus, JOT npu peanusanuu 00pa3oBaTeIbHOIO
MIpoLIECCay.

16.  TlocranoBnenwe ['JTaBHOTO TOCYAApCTBEHHOTO CAHUTAPHOTO Bpada Poccuiickoii
Oeneparm ot 28.09.2020 Ne 28 «O06 yrBepxkaenun canutapHbix npasmn CIT 2.4.3648-20
«CaHUTapHO-3MUIEMHOJIOTHYECKHE TpeOOBaHUS K OpraHMU3alMsIM BOCIHMTAaHUS U OOydeHus,
OTIIbIXa W O3J0pOBJICHUs JeTeil u momoaexu» (BMmecte ¢ «CIT 2.4.3648-20. CanutapHbie
MpaBUIIA...»).

17.  TlocranoBnenwe ['TaBHOTO TOCYAApCTBEHHOTO CAHUTAPHOTO Bpada Poccuiickoii
Oenepanun oT 28 stHBaps 2021 1. Ne 2 «O06 yTBep)AeHUU CaHUTApHBIX MTpaBui 1 HopMm CanlluH
1.2.3685-21 «I'urnennueckre HOPMATUBBI U TPEOOBAHMSI K 00ECIIEYCHUIO OE30TTaCHOCTH U (MJTH )
0e3BpETHOCTH /IS YeoBeKa (haKTOPOB CPeIbl OOUTaAHUS.

18.  IIucemo Munnpocsernenuss Poccun ot 12.02.2024 Ne03-160 «PasbsicHEHUS 110
BOIIPOCaM OpraHM3aliKi 00ydeHUs! IO OCHOBHBIM 00I1€00pa30BaTeIbHBIM U JIOTIOJHUTEIbHBIM
oOuiepa3BUBAIONINM [pOrpaMMaM il JAeTed, HYKIAIoMMXCS B JJIUTEIHOM JICYEHUU B
MEJUIIMHCKUX OPTaHU3aIUIX».

19. HWudopmannonnoe mmcemMo JlemapraMeHTa TOCYAapCTBEHHON IMOJMTHKHA |
ynpasieHus B chepe odmero odpazoBanus Munuctepcra npocpemieruss PO ot 22.05.2023 Ne
03-870 «OTBeThl Ha TUIUYHBIE BOMPOCH], BO3HUKAIOLIUE HA PETHMOHAIBHOM, MYHHUIIUIAILHOM
YPOBHSIX M YPOBHE 00pa3oBaTeIbHOM opranu3aiuu, o BBeaeHuH @OOIDy.

20.  Meroauueckne peKOMEHIAIMH 0 00ECIIEYEHHIO ONTHMHU3AINU YIeOHON Harpy3KH
B OO (MP 2.4.0331-23 ot 10.11.2023, pazpabotannbsie DenepanbHoi Ciy:x00i M0 HAA30py B
cdepe 3amuThI IpaB noTpeduTeneii u 6aarononydns yenoseka, DbYH «DenepanbHblii HAy4HbBIN
ueHTp ruruensl uM. O©.d. Ipucmana» PocriotpebHanzopa u ap.).

21.  Meromnueckue pEeKOMEHIaluu 1o obecrevyeHnIo CaHUTapHO-
SMUAEMUOJIOTHUECKUX TpeOOBaHMW TpU peanu3anuu 00pa3oBaTeNbHBIX MPOTpaMM C
MIPUMEHEHHEM AJIEKTPOHHOTO 00yUeHHUs U AUCTaHIIMOHHBIX 00pa3oBaTeNbHBIX TexHojoruii (MP
2.4.0330-23 yrB. 29.08.2023 pykxoBoautenem DenepanbHON CIykObl MO HaA30py B cdepe
3alUTHI MIPaB NOTpeOuTeNeld M OJaromoaydus: yesloBeka, | JTaBHBIM CaHUTAapHBIM BpauoMm P
A.1O. ITonoBoit).

22. Tlpukaz Munnpocemienus Poccun ot 27.12.2023 Ne 1028 «O BHeceHun
U3MEHEHHMH B HEKOTOphle Mpuka3sl MuHOOpHayku 1 Munnpocsenienus, kacatommecs OI'OC
OCHOBHOTO 00111ero 00pa3oBaHUs U CPEIHEr0 00IIero 00pa3oBaHUs.

23.  Tlpuka3 Munnpocserierus Poccun ot 19.03.2024 Ne 171 «O BHECEHHH H3MECHEHUIA
B HEKOTOpble MpuKa3sl MunHucrtepcrBa mnpocsemienuss P®, kacatonuecs POIl nHavanbHOrO
o0riero oOpa3oBaHus, OCHOBHOTO 00IIEro 00pa3oBaHMs U CPEIHEro o0IIero 00pa3oBaHUs.



24.  Tlpukas Munnpocseienus Poccuu ot 01.02.2024 Ne 62 «O BHECEHHH U3MEHEHUH
B HEKOTOpble mpuKkasbl MuHnpocBemeHus Poccun, — Kkacaromuecss — (eaepanbHbIX
00pa3oBaTeNbHBIX TPOrpaMM OCHOBHOTO 0O0miero oOpa3oBaHusi M CPEAHETo OOIIero
oOpa3oBaHU.

Pabouan nporpaMmma peaju3yercss Ha OCHOBE y‘leﬁHO-MeTOIII/I‘ICCKOFO KOMIIJIEKCaA

B.B.Ilaceunuka «buonorus» 10 kimacc ydeOHHWK Ui 0OIIE0Opa30BATEIBHBIX OpPraHH3AIIHIA.
Mocksa «IIpocsemenuey, 2022 ron;

B.B.Ilaceunuka «buosorusi» 11 kimacc: ydeOHUK Uisi 0OIMIC0Opa30BAaTEIBHBIX OpPTraHH3AIIHIA.
Mocksa «IIpocsemienuey, 2022 rogx;

MHHOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTUU TEOPETUYECKYIO OCHOBY Ul ONpEeSICHUs
MOAXO0JI0B K (OPMUPOBAHUIO coJepkaHusl yueOHoro mnpeamera «buonorus» cocraBuiu:
koHrentyanpHbie mojoxeHus ®I'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIEH, COIEp>KaHMs,
pe3ynbTaToB 00y4eHHsT W TpeOOBaHMI K YPOBHIO TOJTOTOBKH BBITYCKHHUKOB, IOJIOXKEHHS 00
0O0ImMUX TENSIX W MPHUHIUIAX, XapaKTEPHU3YIONINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmero obpazoBanust B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crieiupuKe OMOJIOTUH,
e€ 3HauYeHWU B TO3HAHWM >KUBOW TMPHUPOJBI U OOECIICUCHUH CYIIECTBOBAHUS UYEJIOBEUECKOTO
obmectBa. CoryiacHO Ha3BaHHBIM TOJI0KEHHUSIM, OTIPEACIICHBI OCHOBHBIE (DYHKIIMH TPOTPAMMBI TT10
Oouosioruu u €€ CTPyKTypa.

[Iporpamma mo Onosioruu naét mpencTaBiIeHUE O LENsX, 00 00IIei cTpaTeruy 00y4YeHMs,
BOCIIUTAHUS W pa3BUTUA OOydaroImuxcs cpencTBaMu ydeOHoro mnpeamera «buomnorusy,
ompezenseT o00s3aTeNbHOE NPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpy, pachpeiesieHue Io
paszenaM U TeMaM, PEKOMEHIYEeMYIO IMOCJIEI0BaTeIbHOCTh M3y4YeHHs] y4eOHOro maTepuana C
y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUYaIOIINXCA.

B mporpamMMe mo OWOJIOTMH TakKe YUUTHIBAIOTCS TpPeOOBaHMS K IUIAHUPYEMbIM
JUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3yibTaTaM oOydeHus B (GOpMHUpPOBAHUHU
OCHOBHBIX BHJIOB Yue€OHO-TI03HABATEIbHON JIEATEIbHOCTH/Y4eOHBIX IEHCTBUN 00yJaromMXCs M0
OCBOCHHIO COJIePKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme mo Omosoruu (10—11 kmaccel, 6a30BBIi ypOBEHb) peai30BaH MPUHITUII
MIPEEeMCTBEHHOCTH B M3y4eHUH Ouosoruu, Omarogaps yemMy B HeW mpocMaTpuBaeTcs
HaIMpPaBJICHHOCTh HA PAa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMH  JHYHOCTH, OSKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHEM K OKpYKaromen
npupoaHoi cpeze. [loaromy Hapsay ¢ U3ydeHHeM 001Ie0HOIOTHYECKIX TEOPHIA, a TAK)Ke 3HAHUHN
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MIPOLIECCOB B MPOrpaMMe M0 OMOJIOTHH YIEI€HO BHUMAaHUE UCIIOJIb30BAHUIO MTOJTy4YE€HHBIX 3HAHUN
B TOBCEJIHEBHOW JKM3HHM ISl pEHICHHUS MPHUKIATHBIX 33734, B TOM YHCIE: MPOPUIAKTHKI
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YelOBEKa, MEIUKO-TEeHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBaHMS KOJOTMYECKH 11€J1IeCO00pa3HOTrO MOBEAECHUS B OKpYXarollel MpUpOTHON cpere,
aHallM3a BIMSHUSI XO3AMCTBEHHOM NEATENbHOCTH YENOBEKa Ha COCTOSHUE MPUPOTHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBJIEHHOCTH Y4eOHOTO
npenMera «bHoNOTHs MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECIICUeHHs YCIOBUHN JUIsl pElIeHuUs
OJIHOM M3 aKTyaJbHBIX 33]1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mperoaaraet
dbopMupoBaHHE Y OOYYAIOIIUXCS CHOCOOHOCTH aJalTHPOBATHCS K H3MEHEHHSIM JHHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



buosoruss Ha ypoBHEe cpeaHero ooOmiero oOpa3oBaHUs 3aHUMaeT BaxkHoe mecto. OHa
obecrieunBaeT (popMupoBaHUE Yy OOy4alOMIMXCA NPEACTABICHUH O HAay4YHOW KapTHHE MUDA,
pacuupsieT 1 0000IIaeT 3HaHK O )KMBOW MPUpPOJe, €€ OTIMYUTEIBHBIX MIPU3HAKaX — YPOBHEBOM
OpraHM3ali M DHBOJIIOLUHU, CO3JAET YCIOBUS Ui IIO3HAHUS 3aKOHOB JKMBOM IPUPOIBI,
¢dopmupoBanus (YHKIIHOHATBHON TI'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M Oe30macHOro odpasa
KHU3HHU, IKOJIOTUYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW IPUPOJIE U YETIOBEKY.

Bbonbiioe 3HaueHue OHMONOrMsI UMEET TaKXKe JJs PELIEHUs BOCIUTATENIbHBIX U
Pa3BUBAIONINX 33]a4 CPEAHETo o0Iero oopazoBanus, coruann3anuu odydarmuxcs. M3ydenne
Onosoruu 00ecreunBaeT yCiIoBUs Al OPMUPOBAHHS MHTEIUIEKTYaIbHBIX, KOMMYHUKAITHOHHBIX
U UHQOPMALMOHHBIX HABBIKOB, JCTETHYECKOW KYIbTYpBI, CHOCOOCTBYET HHTETpAIUU
OMOJIOTMYECKNX 3HAHUI C NPEACTABICHUSAMH M3 APYTUX Y4YEOHBIX HMPEAMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazBanHbIe TONOXKEHUS O MpeIHA3HAYEHUN Y4eOHOTO TpeaMeTa
«buonorus» cocTaBuIIM OCHOBY Ul OIPEEIIEHUS IOIX0JI0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO
coJiep’KaHusl, IPEICTABIEHHOT0 B IPOrpaMMe 10 OMOJIOTHUH.

OTt60p conepkanus yueOHOTO npeameTa «buoaorus» Ha 6a30BOM YPOBHE OCYILECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOydarouiuecs: JOJKHBI
OCBOUTH 3HAHUS U YMEHMsI, 3HaUMMble JUIs (POPMUPOBAHUS OOMIEH KYyIbTYpHI, ONpPENEISIONINe
a/IecKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXKAlolleld MNpUPOJHON cpene, BOCTpEOOBAHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU aesTenbHOCcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUH
3aHMMAIOT DJIEMEHTBHl COJEP)KAaHUS, KOTOpble CIyKaT OCHOBOM i  (QOpMHUpPOBaHUS
MPEJICTAaBJICHU O COBPEMEHHOM €eCTEeCTBEHHO-HAy4yHOM KapTMHE MHpa U LEHHOCTHBIX
OpHEHTAIMIX JTUYHOCTH, CHOCOOCTBYIOIINX T'YMaHU3allUU OUOJIOIHUECKOT0 00pa30BaHMUs.

CrpykTypupoBaHHE coOJiep>KaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJioruu
OCYIIECTBJICHO € Y4ETOM MPUOPUTETHOIO 3HAYCHMS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTAX
KHUBOU IPUPO/IBL, O €€ YPOBHEBOI OpraHU3aIlK 1 3BOJIIOLIUHI. B COOTBETCTBUM C 3TUM B CTPYKTYpe
yuebHoro npeamera «buonorus» BBIAEICHBI CIEAYIOUE COJep KaTenbHble TUHUU: «buonorus
Kak Hayka. MeTopl HaydHOTO NO3HaHus», «KileTka kak Ouosorudeckas cuctemay, «OpraHusm
Kak Ouonoruueckas cucreMay, «CrucrteMa 1 MHOrooOpasue OpraHu4eckoro Mupay», « IBOJIOLMS
AKHUBOU IPUPOABI, «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTHY.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromuMHUCs 3HAHUAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd >HUBBIX CHCTEM
pa3sHOro paHra u MpuoOpeTeHne yMEHHUH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH OOBEKTOB >KMBOM MPUPO/IbI U PEILIEHUs pa3IMYHBIX KU3HEHHBIX IPOOIIEM.

JlocTiwkeHnne Leiau u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcsl pelIeHueM CIeayoIuX 3a1ay:

OCBOEHME 00YUaIOIIMMHUCS CUCTEMbI 3HaHUH 0 OMOIOIMYECKUX TEOPUSX, YUEHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWiaX, CIyXalluX OCHOBOM sl  (OpPMHUPOBAHUS
IIPEJCTAaBICHUNA O €CTECTBEHHO-HAyYHOM KapTHHE MHpa, O METOJaX Hay4yHOro IO3HaHMS,
CTPOCHHH, MHOTO00pasuM U OCOOCHHOCTSAX JKMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allMu,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IMO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKUX
CIocOoOHOCTEH B Mpoliecce aHadu3a JaHHbBIX O MyTAX Pa3BUTHUS B OMOJIOTMU HAay4YHBIX B3IJIAOB,
uael ¥ MOAX00B K U3YYEHMIO KUBBIX CUCTEM Pa3HOrO YPOBHS OpraHu3alliy;

CTaHOBJIEHHME Y oOOydaroumuxcsi oOmeld KyabTypbl, (QYHKIMOHAJIBHOM TI'pPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH M OLIEHUBATDH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW MPHUPOJIBI HA
OCHOBAHMHU 3HAHUH U OMBITA, NOJYYEHHBIX IPU U3YUEHUU OUOJIOTUH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUTIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HaHUU B TNPAKTHUUECKOW JEATENBHOCTH 4YeNOBEKa, Pa3BUTHM COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;



BOCIIMTAHHUC y6e)KI[éHHOCTI/I B BO3MOXKHOCTH IIO3HAHUS YCIIOBEKOM >KHBOM IMpUupoasbI,
HE00X0AMMOCTH OEpEeKHOTO OTHOUICHUS K HeH, COOIIOIEHUS AITUYECKUX HOPM IPH NMPOBEICHUN
OMOJIOTHYECKUX MCCIICI0BAHMIA;

OCO3HaHHUEC LICHHOCTHU OMOJIOTHYECKUX 3HAHUH UL TOBBIICHUSA YPOBHSA 9KOJIOTHYECKOM
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

[IPUMEHEHHE NPUOOPETEHHBIX 3HAHUNW U YMEHUH B IOBCEJHEBHOM JXKU3HU JJIsl OLEHKU
MOCJIEJICTBUI CBOEH JAEATEIbHOCTU IO OTHOIIEHUIO K OKpY)XKarolleld cpele, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAHHE U COOITFOICHUE Mep TTPO(UITAKTHKY 3a00JICBaHUH.

B cucreme cpennero obmero obpasoBanust «buonorusy, ulydaemas Ha 6a30BOM ypOBHE,
SABJISACTCA O6$I321TCJH)HI)IM y‘Ie6HI)IM npeaMeToM, BXOAAIIMM B COCTaB HpeIIMeTHOfI oOiactu
«EcTecTBeHHO-HAY4YHBIE IIPEIMETBI.

Jlnst u3ydenust OMOJIOTUH Ha 0Aa30BOM YPOBHE CpeHEro o0mero oOpa3oBaHust OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Hezento), B 11 kinacce — 34 yaca (1 yac B Hezeno).

COJEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMH HaykKaMmu, (uiocoduer, 3TUKOW, ICTETUKOW W mpaBoMm. Ponp Ouonoruu B
(hopMHUpPOBaHUH COBPEMEHHOM Hay4uHOU KapTUHBI MUpa. Cuctema OMOJIOTHUYECKUX HaYK.

MeTopl IO3HAHUS KUBOUW MPUPOIBI (HAOIIOACHUE, SKCTIEPUMEHT, OTIMCAaHUE, U3MEPEHUE,
KJ1accu(ukaiys, MOJeTMPOBAHNUE, CTATUCTUUYECKAss 00padOTKa TaHHBIX).

JdemoHncTpauuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, JIx. Yorcon u ®@. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[Ipaktuueckass pa6ora Ne 1. «lcmomb3oBaHuE pa3IMYHBIX METOJOB TPU H3YYCHHH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIHS.

XKusbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIHUME KUBBIX
CUCTEM OT HEOPraHU4YEeCKOU MPUPOIBI.

CpoiictBa OumocucreM M HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBI.

JdemMoHcTpanum:

Tabmuiper u cxembl: «OCHOBHBIE TPU3HAKU KU3HU», «YPOBHU OpraHU3alluu >KUBOU
TIPUPOIBI».

O6opynosanue: moaens Moiekynsl JJHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKUH COCTAB KIETKU. XUMUYECKUE IIEMEHTBI: MAKPOAJIEMEHThI, MUKPOAIJIEMEHTBHI.
Bognia u MuHepanbHbI€ BEllIECTBA.

@yHKIMU BOJBI M MUHEpAIbHBIX BeLIECTB B KieTke. [logaepiaHne OCMOTHYECKOTO
OamaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHCIOTH — MOHOMEpHI OeikoB. HezameHuMbie
U 3aMEHHMMbIE aMHHOKUCIOTHL. AMHUHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphlI OETKOBOI
MOJIEKYNBI (TIEpBHYHAs, BTOPWUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonorudeckue GyHKIIUN OEIKOB.



®epMmeHTbl — OHonoruyeckue karanu3aropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyoctparnas  crnenuduuHocts. Kodepmentsl. Butamuabl.  Ormimums  (GEepMEHTOB  OT
HEOPraHUYECKUX KaTaln3aTopoB.

YrneBoapl: MOHOCaxapu bl (TIOKO3a, prubo3a U Ie30Kcuprd03a), qucaxapusl (caxaposa,
JAKTO3a) W TMOJHMcaxapuibl (Kpaxmall, TJIHKOTeH, IeJUTo03a). buomorndeckne (QyHKIIUU
YTJIEBOJIOB.

Jlumuapl:  Tpurauuepuasl, Qpochomunuasl, crepouabl. [muapodmisHO-THAPO(YOOHBIE
cBoiictBa. buonornueckne QpyHknum munuaoB. CpaBHEHHE YIIIEBOJIOB, OCIKOB M JIMIHIOB Kak
HCTOYHUKOB SHEPIUH.

Hyxnennossie kucnorsl: /IHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCJOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Buger PHK. AT®: crpoenune u
(GyHKIMH.

[uronorusa — Hayka o kinerke. KilerouHas teopust — mpumep B3aWMOJEHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUYEHHUS KIETKH.

Krnetka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHast
MeMOpana, moJsiekyiasl JIHK kak renetndeckuii anmapar, cuCTeMa CUHTe3a OeJka.

Tunel KIeTOK: »JyKapuoTHYecKas U Hpokapuotuueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHueckoi kinetku. Kinerounas crenka 6akrepuil. CTpoeHue 3yKapuoTHUECKON KIIETKH.
OCHOBHBIE OTINYHUS PACTUTEIHHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIHUKC, UX (YHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnmazmMa u €€ OpraHoOUIbI.
OnnomemOpannbie opranouisl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHou bl KIETKH: MUTOXOHJIPHUH, TTacTUubL. [Iporcxoxkaenrne MUTOXOHIpUA U riacTul. Buiel
mwiactua. HemeMmOpaHHble OpraHoujbl KJIETKH: PUOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPHUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMN OpraHOMI0B KIETKU. BKitoueHus.

SAnpo — peryasTopHsIi 1IeHTp KiIeTku. CTpoeHue sjpa: saepHas 000J049Ka, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. Illneiinen, P. Bupxos, /[x. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHMX DJIEMEHTOB B HEKHUBOM  IIPHPOIE,
«PacrpeneneHne XuMUYECKUX JIEMEHTOB B KUBOU IIPUPOJALY.

Tabmuupel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenka», «CtpoeHue MoJiekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Crpoenne monekynsr AT®», «CTpoeHne 3yKapuOTHYECKOU
KIeTkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpoeHue pacTUTeNbHOM KieTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHHE AApa KIETKN», «YTIIEBOIBD?, «JIUIuIbD).

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpyHOBaHHE Al HPOBEAEHUS HAOIIOAEHUM,
U3MEPEHUH, SKCIIEPUMEHTOB, MHUKPOIIpENnapaThl PaCTUTEIbHbBIX, KUBOTHBIX M OaKTepHUaTIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaJIUTHYECKOM aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMUJIa3bl UM KaTanasbl)y.

JlaGopatopHass pabota No 2. «M3ydyeHue CTPOEHHUS KJIETOK DPACTEHMH, *XUBOTHBIX MU
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeHn BemiecTB, WM MeTa0ONM3M. ACCUMWISIMS (MJTaCTHUECKUA OOMEH) U
JTUCCUMIIIALUSA (SHEpreTUYecKnii 0OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU METa0oIM3Ma.



Tuner oOMeHa BemecTB: aBTOTPOHBIA U rerepoTpodHbid. Ponb ¢epMeHTOB B 0OMEHE
BEIIECTB U MPEBPAILLEHUHU SHEPTUU B KIIETKE.

@ortocunte3. CperoBas u TeMHOBas (a3el ¢otocuHTe3a. Peaknmm (oTocHHTE3A.
DddexruBHOCTD PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A /IS )KU3HU Ha 3emiie. BriusHue ycnoBwmii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIECHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKkTepuu. 3HAUYEHWE XEMOCHUHTE3a MJisi KU3HU Ha
3emue.

OHepretuyeckuii oOMeH B  KieTke. PaciiensieHue  BEIIeCTB, BBIJACIEHUE U
aKKyMYJIMPOBAaHHE PHEPTUU B KJIETKE. DTalbl dHEpreTuueckoro ooMena. ['nmukonms. bpoxenne u
ero Buabl. KucimoponHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopummupoBanue. DPPEKTUBHOCTH IHEPTETUISCKOTO OOMEHA.

Peakuun wmarpuuHoro cuHte3a. ['eHermdeckas wundopmanus u JHK. Peanuzanus
reHeTHUYecKoi MH@popMmaluu B KieTke. ['eHeTuueckuil KoJ U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuunblii cuate3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHciasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocoM B OMocuHTe3e Oenka.

Hexknerounsie opmsbl xku3Hu — Bupycsl. Mcropust otkpsiTus Bupycos (. 1. IBaHOBCKUiA).
Oco0OeHHOCTH CTpOEHMSI M KU3HEHHOro LuKIa BUpYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M 4YeJOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHnonedunura yenoseka (BIUY) —
Bo3Oymutens CIIWa. OOparHasi TpaHCKpHUNIMs, peBepTra3a W HHTerpasza. llpodunaxruka
pacrnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUIA.

JdemoHncTpaumnu:

[Toptpetsr: H. K. Konsros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tunel  muranwmsy, «Metabomusm»,  «MHUTOXOHAPHUSIY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
dbyHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenmkay, «l'eHeTmyeckud komy, «Bupycei»,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIWa, Oakrepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb CTpyKTypsl JJTHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii MK, WM >KU3HEHHBIM LMK Kietku. MHTepdaza m muto3. Ilponeccsr,
npoTekarmue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIM M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetku — Muto3. Cranuu muto3a. IIpoueccel, mpoucxoasauiue Ha pa3HbIX CTaAUSIX
MUTO3a. brosiornueckuii cMbica MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@DOopMBI pa3MHOKEHHS OPraHU3MOB: 0ECIOJI0e 1 M0JI0BOe. Buabl 6ecronoro pa3sMHOKEHHS:
JieieHue HaJlBOe, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTHUBHOE
pa3mHoxeHue. VICKycCTBEHHOE KJIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYEHHUE JJIs1 CEJICKILIHH.

[TonoBoe pa3MHOXKEHHE, €ro OTIUYUS OT OECHOJIOrO.

Meito3. Cragun Mmeno3sa. IIponeccsl, mpoucxoadmue Ha cragusax Menosa. Ilosenenune
xpomocoM B Meio3e. KpoccuHrosep. bruosmornyeckuii CMbICH U 3HaYEHHE MEH03a.

I'ameTorenes3 — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK y *KHUBOTHBIX. [10JIOBBIE JKeme3bl:
CEeMEHHUKU M sSUYHUKH. OOpa3oBaHuE M pa3BUTHE MOJOBBIX KJIETOK — raMmer (CrepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OcCOOEHHOCTH CTpPOEHMs SAHIEKIETOK U
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NnnuBuayansHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOTO Pa3BUTHUA Y IO3BOHOYHBIX JKMBOTHBIX: JApOOJICHHE, TracTpyJsius,
opranorenes. IloctamOpronansHOe pa3BuTHe. THIBI TOCTAIMOPUOHATBHOTO Pa3BUTHS: MPSAMOE,



HenpsMoe (MYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTaIUU
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/leneHne KiIeTku 0aKkTepuii»,
«CtpoeHue MOJOBBIX KIETOK», «CTpoeHue xpomocombl», «KieTouHbll mukm», «Permkanus
JHK», «Muto3», «Meino3», «lIpsmoe n Henpsimoe pasBUTHE», «I'aMeToreHe3 y MIIeKOIUTAOIINX
1 4enoBeKay, «OCHOBHBIE CTAJMH OHTOICHE3a.

O6opynoBaHue: MHUKPOCKOI, Mukpomnpenaparbl «CriepMaTo30upl MIEKOIUTAIOIIETO»,
«SlifiexsieTka MIIEKOMUTAIOIIET0», «KaprnoknHe3 B KJIeTKaxX KOpelKa JyKa», MarHUTHasi MOJEJb-
anmuukanus «Jlenenne kinetkuny», moaens JTHK, monens metada3zHoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopaTtopnast pabota Ne 3. «HaOmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyka Ha
TOTOBBIX MUKpOIIpernapaTax.

Jlabopatopnast pabota Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pa3BuTHUs TEeHETHMKH. PoJib LUTOJIOTHMM U
SMOpHOJIOTUN B CTAHOBJICHUH T€HETHKHU. BKitag poccuiickux u 3apy0eXHbIX YUEHBIX B pa3BUTHE
reHeTUKH. MeTopl TeHETUKH (THOPUIOJIOTUYECKHM, LHUTOT€HEeTUYEeCKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTn4eckasi CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHWS  MNPU3HAKOB, yCTaHOBJEHHble [.  Mengenem.
MonoruOpHuaHOE CKpelUBaHKUe. 3aKOH €IMHO-00pa3usi THOPUIOB TTEPBOTO MoKoIeHus. [IpaBuino
JTOMHUHHMPOBAHUS. 3aKOH pacHIelyieHus MNpu3HakoB. [mmore3a umcTtoThl ramer. [losHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH HE3aBUCUMOTO  HACIEAOBAaHUS  MPU3HAKOB.
[{uToreneTnvyeckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIM3UPYIOLIee CKpelldBaHUE.
Hcnonp30Banne aHAIM3UPYIONIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
HacJeA0BaHUIo reHoB. HapylleHue clierieHrs TeHOB B pe3ylbTaTe KPOCCHHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENICHHE 10J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHble M rereporamMeTHble OpraHu3Mbl. HaciienoBaHue NpU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3menunBoCTh. BHibl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Poib cpenbl
B HEHACJIEJCTBEHHOW HW3MEHUYUBOCTH. XapaKTePUCTHKA MOAU(DUKAIMOHHOW HW3MEHYUBOCTH.
Bapuaunonssiii psan u BapuanmonHast kpusas. Hopma peaknuu npusHaka. KomudyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBenHasi, M reHOTUNHYECKAsi, U3MEHYUBOCTh. KoMOMHATHBHAS W3MEHUYHBOCTb.
Meiio3 © MOJIOBOM TmpollecC — OCHOBAa KOMOWHAaTHMBHONW HW3MEHUMBOCTH. MyTalmoHHas
M3MeHUMBOCTh. Kimaccudukamuss myranuii: reHHbIe, XpOMOCOMHBIC, TeHOMHbIe. YactoTa u
MIPUYMHBI MyTalil. MyTtareHsbsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEJICTBEHHOMN
n3MeHunBocty H. Y. BaBuiosa.

BuesgepHas HacIeCTBEHHOCTh U U3MEHUYHMBOCTb.

I'enernka uenoBeka. Kapuotun denmoBexka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKA:
TeHEANOrMYEeCKHi, OJIM3HELOBBIN, IMTOTEHETUYECKUH, OHOXUMUYECKUH, MOJEKYISPHO-
reHeTnueckuii. COBpEMEHHOE OIPEJEICHUE TIEHOTUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUe, B ToM umcie ¢ nomousio [I[P-ananusza. HacnenctBeHHble 3a0oseBaHUs



YyejoBeKa: TIeHHble Oonie3HW, OONE3HHM C  HACIEACTBEHHOW MPEapacrloOKEHHOCTHIO,
XpoMocoMHbIe Oosie3HH. CoMaTHYecKMe U TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KJIETKH.
[TpuHIMMEL 310pOoBOTO O00pa3a KU3HH, TUATHOCTUKHU, MPO(DUIAKTUKHA U JICYCHHUS TeHETHYECKUX
Oone3neldl. MenuKO-TeHeTUYeCKOe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEAMLMHCKOW TE€HETUKH B
MPEJOTBPAILCHUH U JICYCHUH TCHETUYECKUX 3a00JIeBaHHI YeOBeKa.

JdemoHcTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuuer 1 cxembl: «MOHOTHOPHUIHOE CKPEUIMBAHUE W €r0 IUTOTCHETHYECKasi OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOI€HETUYecKass OCHOBa», «3aKOH YHCTOThl TaMeT»,
«durubpunnoe ckpeniuBanue», «L{uTomorndeckue OCHOBBI JUTHOPUIHOTO CKPCIIUBAHUSY,
«Meiio3», «B3aumoieicTBUE aJUIEIbHBIX T€HOBY, «I €HeTnYecKne KapThl PACTEHMI, )KUBOTHBIX U
yenoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl 4YemoBeka W JKUBOTHBIX», «Bumbl wu3MeHunBocTH», «MoaudukamoHHas
M3MEHUUBOCTH», «HacnenoBanue pesyc-gaktopay», «l'eHeTHka rpymnm KpoBu», «MyTanMoHHas
U3MEHUYUBOCTD.

O6opynoBanue: Mojaenu-anmiukauuu «MoHorubpuaHoe ckpemuBanue», «HenomaHoe
JOMHUHUpOBaHUe», «/uruOpunnoe ckpeniuBanue», «llepekpécT XpomMocom», MHKPOCKOIN U
MuKpomnpenapat «Jpo3oduna» (Hopma, Myrauuu (Gopmbl KpbUIbEB U OKpPacKu Tena), repoapuit
«I"0Opox MOCEBHOM».

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

JlabopaTtopnast pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHUOPHIHOTO U JTUTHOPH THOTO
CKpEILMBAaHUS Y IPpO30(UIIBI HA TOTOBBIX MUKpOMpEnapaTax.

JlabopaTtopnast pabota Ne 6. «3yueHne MoaupUKaAITMOHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BapHaIlMOHHOTO Psiia U BApUALIMOHHOW KPUBOW».

Jlabopatopnass pabora No 7. «AHanm3 wMyTanmmid y JApo30(mIIEI Ha TOTOBBIX
MUKpOTpernaparax».

[Tpaktrueckas padota Ne 2. «CocTaBICHUE U aHAIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknusi Kak HayKa U mpolecc. 3apoKJIeHHE CEeNeKIMU U JoMecTukanus. Yuenue H. U.
BaBumiioBa 0 IeHTpax NPOUCXOXKIEHUS U MHOrooOpaszusi KyJIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpemMeHHbIE METOJbl CeleKIMU. MacCoBbIif U MHAUBUAYAIbHBIN OTOOpHI B CENEKLUU
pactenuii u )UBOTHBIX. OlleHKa dKcTepbepa. bIM3KOpoICTBEHHOE CKpEIIUBaHUe — MHOPUAUHT.
Uucras muausa. CkpenuBaHue YUCThIX TUHUH. ['eTepo3uc, wim rudbpuaHas cuia. HepoactBenHoe

cKpemuBaHnue — ayrOpuauHr. OtaanéHHas rubpuamzanus u e€ ycrnexu. VcKyccTBEeHHBIH
MyTareHe3 W TOJy4YeHHE TMOJUIUIONI0B. JIOCTHXKEHUS CeNeKIMU PACTeHHUH, >KUBOTHBIX U
MHKPOOPraHU3MOB.

buoTtexHosnorus kak oOTpacib NPOU3BOJICTBA. ['€HHAs WHXKEHepus. ITalbl CO3JaHUS
pekomOunantHor JIHK wu TtpaHcreHHsix opranu3moB. Kierounas wumxeHepus. Kierodnsle
KyJlIbTypbl. MUKPOKJIOHAJILHOE Pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BbICOKONPOIYKTUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPTraHM3MOB. OKOJOTHYECKHE M JTHuYeckue mpodnembl. MO —
TeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpersr: H. Y. Basuios, Y. B. Muuypun, I'. 1. Kapneuenko, M. ®. I1BaHoB.

Tabmumpel u cxembl: kapta «LIeHTpBI TPOUCXOXKIEHUS M MHOTO00Opa3us KyIbTYpPHBIX
pactenuii», «llopoabl 1oOManIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Pabotel akamemuka M. @. HWBanoBay, «llomumionausy, «OOBEKTHI
ouorexHonorum», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpOBaHHE M TEPEHOC
TE€HOB, XPOMOCOM.



O6opynoBanue: MyJSDKH IUIOJIOB U KOPHEIUIONOB JUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03HCTBEHHBIC PACTCHUS.

JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI U JOCTHIKEHHUSI CEJICKIIMU pPACTEHUU M KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN y4acTOK, B TEIUTMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoTIOLMOHHAS OMOJIOTHS.

[IpeanochlIku BO3HUKHOBEHUS SBOTIOIMOHHOM TEOPUU. DBOJIIOIMOHHAS TEOPUsI 1 €€ MECTO
B Ouosioruu. BiusiHue sBOIIOIIMOHHON TEOPUH HAa PA3BUTHE OMOJIOTHH U IPYTUX HAYK.

CeunerenbcTBa 3BoJtOLMM. [[aneoHTOIOrHYECKUE: TOCIIEN0BATENbHOCTD MOSBIECHUS BUJIOB
B IaJICOHTOJIOTUYECKON JeTonucu, nepexoansie ¢opmbl. buoreorpaduueckue: cxoacTso u
paznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOACTBA U PA3IMUUs IMOPHUOHOB PaA3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYJUMEHTApHBIE OpPraHbl,
aTaBU3MBbL. MOJEKYyIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHW3MOB HACJIEJACTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MTyTEeH Y BCEX OPTraHU3MOB.

OpommoroHHass Teopust Y. JlapBuHa. Ilpeanoceliku BO3HHKHOBEHUS JTapBHHH3MA.
JIBKymue CUIbl  JBONIONWMKA BUAOB 10 JlapBuHYy (M30BITOYHOE pPa3MHOXKEHHE TMpHU
OTPaHUUYEHHOCTH PECYpCOB, HEONpeNeN€HHas H3MEHYMBOCTh, Oopb0Oa 3a CyIleCcTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrtetrnueckas Teopusi sBosonuu (CTD) u e€ 0CHOBHBIE MOJOKCHHUS.

MuxkposBostorus. [lomynsius kak equHuIa BUAa U 3BOJIOLUH.

JIBwxkymue cuibl ((pakTOphl) SBOJIONHMHM BUIOB B MpHUpOJe. MyTallmOHHBIA Tpolecc u
KOMOMHATHBHAs N3MEHYUBOCTD. [lomynsiuoHHbIe BOJIHBI U Apeiid reHoB. M3osmus 1 MUrpanus.

EcrectBennbii 0TOOp — Hampapistomuid (gaktop 3Boonud. DopMbl €CTECTBEHHOTO
oTbOopa.

[Ipucnoco6aeHHOCTh OPraHu3MOB Kak pe3ysbTar 3Botonuu. [Ipumepsl npucnocoOnenuit
y Opranu3moB. ApoMop(}o3bl ¥ UIMO0-adaNTalUH.

Bun u BupooOpazoBanue. Kputepuum Buma. OcHOBHbIe (GOpPMBI BHUI000pa30BaHUS:
reorpauueckoe, 3K0JI0rHYECKOE.

Makpossomtonusi. @opmbl 3BOJIONUHK: (GUIETUYECKas, TUBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpatuMocTh SBOMTIOIHH.

[Ipoucxoxnenue oT HeCcMeUalIu3uPOBAHHbBIX MPEJIKOB. [Iporpeccupyromas
crienManu3anus. AJanTuBHas paadaius.
JdemMoHcTpanum:

[Hoptpersr: K. Jlunnuen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuis! u cxembl: «Pa3BuTHE OpraHndeckoro Mupa Ha 3emiiey, «3apo/IbIIIy TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepuxc», «®opmbl 60pHOLI 3a CyliecTBOBaHUEY», « ECTECTBEHHBIN 0TOOPY,
«MHoroobpa3ue cOpTOB pacTeHuil», «MHOroodpasue TOpOoJ >KUBOTHBIX», «llomymsmumy,
«MyTanoHHasi U3MEHYUBOCTHY, «ApomMopdo3sl», «Manoamantamum», «O0Imas aereHepanus»,
«IBmxymue cuibl aBomtonuny, «Kapra-cxema mapmipyra nyremectsust Y. Jlapsuna», «bopb0a
3a CYILECTBOBAHUEY, «[IpucnocoOneHHOCTh OpPraHU3MOBY, «["eorpaduueckoe
BHJI000pa30BaHNE», « IKOJIOTHIECKOE BU000pa30BaAHUE.

O6opynoBaHue: KOJJISKIUS HACEKOMBIX C PA3TUYHBIMU THIIAMHU OKPACKH, HAOOP MII0I0B U
ceMsiH, KoJutekiusi «[IpumMephl 3aUTHRIX MPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAENh «OCHOBHBIC
HaIpPaBJICHUS YBOJIIONUNY, 00bEMHAsE Moiebh «CTpOECHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX).



buoreorpaduueckas kapra wmupa, KOJUIEKIUs «DPOpPMBI COXPAaHHOCTH HCKOMAeMbIX
JKUBOTHBIX U PACTECHMI», MoJenb anumkanusa «llepekpéct XxpoMocomy, BIaKHbIE IIpenapaThbl
«PazButue Hacekomoro», «Pa3BuTHe mATYmIKKWY», MUKporpenapar «J/lpo3zoduna» (HOpMa,
MyTal# (GOpMbI KPBLIBLEB U OKPACKHU TeENa).

JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

JIaGopatopnas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(HOIOTUIECKOMY KPUTEPHUION.

Jlaboparopuass pabora Ne 2. «OmnucaHue TPHUCIIOCOONICHHOCTH OpraHusMa u ¢
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuHble TPEICTABICHUS O 3apOXAECHUU XKU3HU. HayuHble rumore3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMOreHe3 M IMaHcnepMmus. XUMHUYecKas 3BOIIOLUS. AOMOTEHHBIM CHHTE3
OpraHMYECKUX BEIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUUECKOI
sBosmroniny. HauanbHble aTansl Onosiornyeckoit apostonuu. ['unoreza PHK-mupa. @opmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE NPOTOKJIETKH. IlepBble KIETKM M HX 3BOJIOLUS.
®opMupOBaHNE OCHOBHBIX TPYII )KMBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuogam. Karapxeit. Apxeiickas u mpoTepo3onckas
apsl. [laneo3oiickas spa u e€ nepuoibl: KeMOPUHCKUM, OPAOBUKCKHUM, CHITYPUUCKUH, T€BOHCKUM,
KaMEHHOYTOJIBHBIN, IEPMCKHM.

Me3o30iickas 3pa U €€ epruobl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3zoiickas spa v €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiuMaTa M reojiorhdeckux mpoieccoB. OCHOBHBIE 3Tambl HBOJIIOLUU
PacTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMOp(O3bl y pacTeHUi 1 KUBOTHBIX. [losiBeHUE, pacBeT
Y BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa)kKeHue 3BoJtoLMU. OCHOBHBIE CHCTEMATUYECKUE
TPYIIbI OPraHU3MOB.

DOBOJIONMS  4YEJOBEKa. AHTpPOINOJOTHS Kak Hayka. Pa3BuTue mnpeacraBieHUd o
MIPOUCXOXKICHUN YeloBeKa. MeToabl u3yueHus: antponorenesa. CxoaCTBa U pa3inyus YelloBeKa
1 ’KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHHE YeTOBEKa.

JBwxkymue cunbl (paxTopbl) aHTpomoreHe3a. HacnmeiacTBeHHas W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUN TpYy/Aa, MBILIUICHUE,
peub.

OcHOBHBIE CTaJUU M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UENOBEK YyMEIbIH,
Uenosek mnpsamoxonadmui, YenoBek HeaHaepTaibckui, YenoBek pasymubld. Haxonku
HCKOIAEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHUs, 00JIACTh PacHpoOCTpaHeHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoseueckre pacbl. OCHOBHBIE OOJBIINE pachl: €BPONEOUAHAs (E€BpazuiicKas), HErpo-
aBcTpajouaHas  (9KBaTOpHalibHAasl), MOHTOJOMAHAs  (a3WaTCKO-aMepuKaHckas). YepTsl
MIPUCTIOCOOICHHOCTH MTPEJICTAaBUTENEH YETI0BEUECKUX Pac K YCIOBUSM CylllecTBOBaHusA. EAMHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemMoHcTpanum:

[Hoptpetsr: @. Peau, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabnuuel u cxemsl: «Bo3nukHoBeHHe COIHEUHOH cucTeMbl», «Pa3BUTHE OPraHUYEeCKOro
mupa», «PacturenpHas kietka», <«OKuBoTHas kiueTtka», «lIpokapuoTnueckas KieTKay,
«CoBpeMeHHasl CUCTEMA OPraHUYECKOr0 MHpa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOECHUS
YeJoBeKa M 4YelI0BEeKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MecTa MaJCOHTOJOIMYECKUX HAXOJ0K
IIPEIKOB COBPEMEHHOIO 4enoBeKay, «JllpeBHelmme moaw», «peBHue mogm», «llepBbie
COBPEMEHHBIE JIIOIN», «Uen0BeUYecKre pach».

Ob6opynoBanue: Mymspku  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTpaJIONMTEKA,
NUTEKaHTPOIa, HeaHepTallblla, KPOMAaHBOHIIA), CIACTIKH WJIM M300pa)KeHHs KaMEHHBIX OpyIuit
NEPBOOBITHOTO YesloBeKa (KaMHHU-UYOMIIEPhI, pyOuia, ckpebiia), TeOXpOHOJOrHYecKas Tadbnuna,
KoJuleKIMs «POpMBbI COXPAHHOCTU UCKOTIAEMBIX KUBOTHBIX U PACTEHUI.



JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTuaeckas padora Ne 1. «M3ydeHHe HUCKOMAEMbIX OCTATKOB PACTEHUH M KUBOTHBIX B
KOJUIEKLIHSIX).

DKCKypcHsi «IBOJIIOIMUS OPraHMYEeCKOoro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeAUeCKUl My3eil).

Tema 3. Opranusmsl H OKpY:KaloIas cpeaa.

DKojiorusi Kak Hayka. 3ajauyd M pasfesibl dKOJIOrMH. MeToabl 3KOJOTMYEeCKHX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHMs  OpPraHW3MOB:  BOJHAs,  HA3eMHO-BO3AYyIIHAs,  MOYBEHHAS,
BHYTPUOPraHU3MEHHASI.

Okonoruveckue ¢akropbl. Kinaccuduramus skosormueckux (akTopoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTpoIoreHHsble. JlelicTBre IK0JIOTnYecKiX (PaKTOPOB HAa OPraHU3MBbI.

AbGuotnueckue  QaxkTophpl:  CBET, TeMIlepaTrypa, BIAXHOCTb.  DOTONEpHOIU3M.
[IpucnocobaeHust OpraHu3MoB K JEHCTBUIO0 aOMOTHUECKUX (PaKTOpOB. buosornyeckue puTMsl.

buotnueckne  daxtoppl. Buapl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYpPEHIIHS,
XMUIHUYECTBO, cUMOMO3 U ero gopmel. [lapazutusm, koomneparus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJI€OHWYECTBO). AMEHCAIN3M, HEWUTpalu3M. 3HadeHHe OMOTHYECKHX
B3aUMO/ICHCTBUII 1715 CYIIECTBOBAHUS OPraHU3MOB B PUPOHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTHUKU momynauud. OCHOBHBIE MOKa3aTelNH MOMYJISIUH:
YHUCIIEHHOCTb, IUIOTHOCTh, POXJA€MOCTb, CMEpPTHOCTb, NPUPOCT, Murpanus. JIuHamuka
YHCJIEHHOCTH MOMYJISINU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[optpetsl: A. I'ym6onpar, K. @. Pynbe, O. ['ekkens.

Tabmuupl u cxemsl: kapta «lIpupogasie 308 3emiy, «Cpenbl OOUTaHHUS OPTAaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTa YHCIEHHOCTH TOMYISILIUH
nHpy3opun-Tydenbkn», «l[lumespie memnmy.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlabopaTtopnas padota Ne 3. «Mopdosornueckre 0COOEHHOCTH PACTEHHUIA U3 PA3HBIX MECT
oOUTaHUD.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYyCay.

[Tpaktrueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJISALMA pa3HBIX BUIOB PACTCHHI.

Tema 4. Cool0miecTBa U 3K0JI0rHYECKHE CHCTEMBI.

CooOmiectBo  opranuzmMoB  —  Ouwoneno3.  CTpykTypbl  OuoOlleHO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHAd, Tpoduueckas (mumieBas). Bunbi-nomunanTel. CBs31u B OHOLIEHO3E.

Dkonorudeckue cucrembl (3xocucremsbl). [lonstue 06 sKkocucreMe U OHOTreolEHO3E.
OyYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, PEIyLIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUH B dKocucTeMe. Tpodudeckue (MUILEBHIE) YPOBHHU
skocuctembl. I[lumeBbie menu u cetu. OCHOBHBIE MOKa3aTeNu JKOCHCTEMBI: Ouomacca,
MPOIYKIHS. DKOJOTUYECKUE MHUpAMUIbL: MPOAYKIMH, YUCICHHOCTH, OuomMaccel. CBoicTBa
HKOCUCTEM: YCTOMYMBOCTD, CaMOperynsanus, pazsutue. Cykueccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOIO JIECA.

AHTPOTNIOTEHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOO3KOCHCTeMBl. buosnoruueckoe u
X034iCTBEHHOE 3HAU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (aktop ycroitunBocTu 3kocucteM. CoxpaHeHHe OMOJIOTHYEeCKOro
paszHooOpasus Ha 3emuie.

VYuenue B. 1. Bepnaackoro o 6uochepe. I'panutisl, coctas u cTpykTypa ouocdepst. XKusoe
BemiectBO U ero  QyHkuuu. OcobeHHOCTH OHochepbl Kak TJI00aJbHOW 3KOCHUCTEMBI.
JluHamMu4eckoe paBHOBeCHE U 0OpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BeliecTB W OMOT€OXMMHUYECKHE ILMKIBI 3JEMEHTOB (yriiepoja, a3oTa).
3oHanpHOCTH OHOC(hepsl. OCHOBHBIE OMOMBI CYIITH.



YenoseuecTBo B Onochepe 3emiu. AHTpONOTeHHbIE H3MeHeHus B onocepe. [modanpHbIe
HKOJIOTUYECKUE TPOOIEMBI.

CocymecTBoBaHUE MPUPOIBI U yenoBeuecTBa. CoxpaHeHne OMopa3zHooOpa3usi Kak OCHOBA
ycroitunBoctu Ouochepsl. OcHOBa panMOHAIBLHOTO YIPABJICHUS MPUPOJHBIMHE PECypcaMH U UX
ucnojb3oBanue. JlocTmwkeHus OMOJIOTHY U OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackui.

Tabmuuer u cxemsl: «llumebie nenn», «bHOEHO3: cocTaB U CTPyKTypay, «IIpupoansie
coobmiectBay, «llemm mnwuraHus», «OKoJMOTHUECKas mnupamuaa», «buocdepa u yemoBex»,
«IKocrcTEeMa MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO Jieca», «bHo1eH03 BO10EMaY,
«Arponenos», «lIpumepHble aHTPOIIOT€HHBIE BO3JECHCTBUSA Ha Ipupony», «BaxHenmme
WCTOYHUKHU 3arpsi3HEHUs1 BO3JyXa M TPYHTOBBIX BOA», «llouBa — BaxkHeIas cOCTaBIsOLIAs
ouocteps», «Daktopel gerpajauuu  nouBy», «llapHukoBbIl  3ddekT», «DPaKTOpPbI
PaavoaKTUBHOTO 3arpsi3HeHus 6uocdepsb», «O0mas cTpykrypa 6uocheps», «Pacnpocrpanenue
KU3HU B Onocdepe», «O30HOBBIN dKkpaH Ouochepr», «Kpyrosopor yriepoma B Ouocheper,
«KpyroBopoTt a3zoTa B IpUpoaAe».

O6opynoBanue: Moieb-anIuInKalus « TunnaHbie 6Mo1eH03bI», repOapuii «PacTurenbHble
coobmiecTBa», Koyuekuuu «buorneHos», «BpeauTenu BaXKHEUIINUX CEIbCKOXO3SHCTBEHHBIX
KYyJIbTYp», TepOapuu U KOJUIEKIUU PAaCTEeHUl M JKUBOTHBIX, NPUHAAIEKAIIUE K pPa3HbIM
AKOJIOTUYECKUM TpymniaM oxHoro Buaa, Kpacnas kaura Poccuiickoit denepariu, nzo0paxeHus
OXpaHSIeMbIX BHJIOB PACTEHUI U )KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 10O BUOJIOTN HA
BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

Cornacio ®I'OC COQO, ycraHaBIUBarOTCS TpeOOBaHUS K pe3yabTaTaM OCBOCHHS
00yyarouMMuUCcs IporpaMM CpeqHero o0iiero oOpa3zoBaHUs: JIUYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX pE3yJIbTaTOB OCBOEHHMS HpeaMera «bHoJorus» BbIICIECHBI
CIIEIYIOIIME COCTABIIAIOIIME: OCO3HAHHWE OOYYAIOUIUMHUCS  POCCHUHCKON  IpaskJaHCKOM
WJEHTUYHOCTH — TOTOBHOCTM K CAaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTH WU CaMOONPENEICHUIO,
HaJIMYMe MOTHUBAMU K OOy4YeHHIO OHOJIOTHMH, IlIeJICHANpPABICHHOE pa3BUTHE BHYTPEHHUX
yOEXKIeHUI JTMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPHUYECKUX TPAIUIUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YUaIOIINXCs PYKOBOICTBOBATHCS B CBOCH
JESITEeNbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIIUMHU CHCTEME OMOJIOTMYECKOTo
o0pa3oBaHus, HATMYKME KOJOTUYECKOTO MPABOCO3HAHMSI, CIIOCOOHOCTH CTaBUTH LIETU U CTPOUTH
YKU3HEHHbBIC ILJIAHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHMS Ipeamera «buosorus» AOCTUrarTCs B €IUHCTBE
y4eOHOM M BOCIHTATENBHON AEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM, IPUHATHIMU B
oOmiecTBe MpaBUJIAaMH W HOPMaMHU TMOBEACHUS U CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHHUS U CaMOPA3BUTHS, PA3BUTHsSI BHYTPEHHEU IMO3ULIMM JMYHOCTH, IMATPUOTU3MA,
YBOKECHUSA K 3aKOHY U NPABONOPSAKY, YENOBEKY TPYyHAa M CTapIIEMy NOKOJEHHIO, B3aUMHOIO
YBOKEHUS, OEpeKHOr0  OTHOWIEHUS K  KyJAbTYpHOMY  HACIEOUI0 W TPaJUIUsAM
MHOTOHALMOHAJIBLHOrO Hapoza Poccuiickon denepannu, MpUPOIE U OKPYKAIOLIEH Cpelie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHsSI yueOHOTO mpenMera «bromorus» MOMKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIINXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTAlUUH, ITO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIEeCcTBa,



paciIMpeHUe KU3HEHHOTO OIbITa M ONBITa JEATEIBHOCTH B IPOLECCE PEaTM3alMM OCHOBHBIX
HaIPaBJICHUH BOCIIMTATEIbHOMN E€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpa:KIaHCKOro BOCIUTAHHUS:

COPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOy4arolmerocs Kak aKTUBHOTO H
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX IpaB M OOA3aHHOCTEH, yBa)K€HUE 3aKOHa U
IIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATETHLHOCTH MPU CO3JAHUU YIEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U T03HABATENIbHbIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TIO3HMIHMIO 10 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE  YUUTBIBaTb B  CBOMX  JEMCTBUSX  HEOOXOAUMOCTh  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUS JIIOJIEH C pa3HbIMM YO€XKIEHUSMHU, KYJbTYPHBIMH LIEHHOCTSMH U COLUATbHBIM
MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIIEIOBATENbCKUX 3a/lady, YBAXKUTEJIBHOTO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYX/IEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTh POCCUHUCKON TPAKIAHCKONW UICHTUIHOCTH, MTATPUOTH3MA, YBAXKCHUS K
CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBO# s3bIK U KYJIBTYpY, MPOILLIOE U HACTOsIIIIEE MHOTOHAIIMOHAIIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOIIIEHHE K TPUPOTHOMY HACIIEIUIO ¥ TaMSTHUKAM MTPUPO/IbL, TOCTHKEHUIM
Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHHE U pa3BUTHE OUOJIOTHH,
MOHUMAaHMs 3HAuYeHUs OHOJOTMM B TO3HAHMM 3aKOHOB IMPHUPOJABI, B JKW3HM 4YEIOBEKA U
COBPEMEHHOTO OOIIECTBA;

ueiHast yoex1EHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HaHUE AYXOBHBIX EHHOCTEN pOCCUICKOrO HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUECHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEIISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATHS LICHHOCTEW CEMEWHOM )KU3HU B COOTBETCTBUU € TPAAULIMAMHU Hapo0B Poccuu;

4) 3¢TEeTUYEeCKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B DPAa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KauecTBa TBOPYECKOU JIMYHOCTH;

S5) ¢wusuyeckoro BocnuTaHus, GOpMHPOBAHMA  KYJIbBTYPbl 310pPOBbS W
3MOLMOHAJIBHOIO 0J1aronoNyYus:

MOHMMaHHUE U pealn3alus 370poBOro u 0e30macHoro oopasa >KU3HU (310pOBOE MUTAHHUE,
COOJIIO/IEeHNE TUTUEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATHHA U OT/AbIXA,
peryasipHass (u3MuecKass aKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHMMAaHUE LEHHOCTH NPaBUJ HWHAWBUIYAbHOTO U KOJUIEKTHBHOTO 0€30I11acHOTO
MIOBE/ICHUS B CUTYaLUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEN;



OCO3HAHME TMOCJEICTBUI M HENPUSATUS BPEAHBIX NPUBBIUEK (YHOTPEOJCHUS alKOTOJIA,
HapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTEepPCTBa, TPYAOTr00ue;

TOTOBHOCTH K aKTUBHOM JCATEIBHOCTH TEXHOJIOTMYECKON U COIIMAIbHOM HAIIPABICHHOCTH,
CIOCOOHOCTh HHUITMMPOBATH, TNIAHUPOBATH M CAMOCTOSTEIBHO BBITIOIHATH TAKYIO IESTEILHOCTS;

MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeSTETbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KIU3HESHHBIC TITAHBI;

TFOTOBHOCTb U CIIOCOOHOCTHh K OOpa3oBaHHUIO M CaMOOOpPa30BAHMIO HAa MPOTSKEHUH BCEH
KHU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

HKOJIOTUYECKHU I[eNIeCO00pa3HOe OTHOIIEHUE K MPUPOJe KaK UCTOYHUKY KH3HHU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIEHUE YPOBHSI DKOJOTMUYECKOW KYJIBTYpBI: MPUOOpPETEHHE OIbITa IUIAHWPOBAHUS
MOCTYIIKOB M OIEHKH WX BO3MOJKHBIX TTOCIIEACTBUH JUTSI OKPY>KAIOIIEH CPEeIbl;

0CO3HAHHE TJIO0ATBHOTO XapaKTepa dKOJIOTHYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TIPU M3yYeHUN OWOJIOTUHU 3HAHWUS U YMEHUS
NPH PEUICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHPOJIOIIONB30BaHHEM (COOIIOIEHIE
MPaBHJI TOBENEHUSI B TPUPOJIC, HANPABJICHHBIX HAa COXPaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTHBHOE HENpUSATHE EHCTBHIA, NMPUHOCAIINX BPEI OKpPYKAIOMIeH NPHUPOTHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOIArONPHUSATHHIE 3KOJIOTHUYECKHE IMOCIEACTBUS MPEANPHHIMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJIM4Yue Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
MO03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOW MPAKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JESITENbHOCTH YKOJIOTUYECKOM HaIllPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKM M OOILECTBEHHOM MpPaKTUKH, OCHOBAaHHOIO HAa JIMAIOre  KYIbTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYpPhl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIF0JIbMU U TIO3HAHUSI MUPA;

MOHMMaHHe crenupuku OUOJIOTUM KaK HayKd, OCO3HaHHUA €€ poju B (OPMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBICHUsI 00 OKpYKaIoLeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHruu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTHH Ui COBPEMEHHOW IMBWIIM3AIMU: OOECTieUeHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHYECKUX MPOoOsieM U oOecrieueHus nepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIEHOMY
HCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWM B LIEJISX MOBBIMIEHUS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIHMOHAIBHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoil mpu U3y4eHuu OMOJIOTHH;

MIOHMMaHHUE CYIIHOCTH METOJIOB IO3HAHMs, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHMs JJIs aHaluu3a M OObSICHEHHs SBJICHUH
OKpYXXAIOILIEro MHpa M HPOMCXOAIIMX B HEM HM3MEHEHMH, yMEHHe Jenarh 00OCHOBAaHHBIE
3aKIIIOYEHUS] Ha OCHOBE HAYYHBIX (DAaKTOB W MMEIOUIMXCS JAaHHBIX C IEJbI0 TOJY4eHUs
JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTh CAMOCTOSTENIBHO MHCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS JUIS PELICHUS
Hp06ﬂeM B PCAJIBHBIX JKXU3HCHHBIX CUTYallUIX;

OCO3HAHME IICHHOCTH HAYYHOU JEATENIbHOCTH, TOTOBHOCTb OCYHIECTBISTH MPOEKTHYIO H
HCCIIEA0BATENBCKYIO NEATEIbHOCTh HHAUBANYAILHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OMOJIOTMM B COOTBETCTBUM C JKHU3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3ysibTaThl OCBOEHUS y4eOHOro mpeamera «buoJIOrHs» BKIIOYAIOT:
3HaYMMbIE Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUMIMXCS  MEKIAUCHUIUIMHAPHBIC
(MexXnpeaMeTHbIe) 00IIeHaAYYHbIC TIOHATHS, OTPAXKAIOIIHNE ETOCTHOCTh HAYYHOU KapTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHUE, MPOLECC, CUCTEMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOJIIOJCHUE, U3MEPEHHUE, S3KCIIEPUMEHT U JPYIrHX), YHUBEPCAIbHBIE
yueOHble JIeHCcTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATHUBHBIE), 00ECIEeUNBAOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OO0YJaroIInxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HaHWS W YHHBEpCalbHbIC y4eOHBIC JCHCTBUS B IIO3HABATENBHON U
COIIMAIBHON MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CPEIHEro oOIero oOpa3oBaHUA
JOJDKHBI OTPaXKaTh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh IIPU OCBOECHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAJIN3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0OOOIIEHHS), PACKPhIBATh CMBICT OHOJOTHYECKUX TOHATHHA
(BBLIENATH UX XapaKTepHbIC MPU3HAKU, YCTAaHABIMBATH CBS3U C IPYTUMU MOHSATHUSMHU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIO0JIb30BaTh OHOJIOTMYECKUE MOHATHS JUIsi OObSCHEHHS (DAKTOB U SBJICHHUM KUBOM
MIPUPOJIbI;

CTPOUTH JIOTHUECKUE PacCyXAeHUS (MHIYKTUBHbBIE, JIeTyKTUBHBIE, 10 aHAJIOT'HH ), BHISBIISITh
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BHIBOJABI U
3aKIIIOUCHUS;

MIPUMEHAITh CXEeMHO-MOJIEJIbHbIE CPEJCTBA AJISl MPEACTABICHUS CYIIECTBEHHBIX CBSA3CH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIUMYHBIX HH(DOPMALMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HEMaTepHuaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OLICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAaOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIEHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:

BIIJIETh HABBIKAMHU Y4eOHO-HUCCIENOBATENBCKON U MPOEKTHON JESITeNbHOCTH, HAaBBIKAMH
pasperieHus npodsieM, CocoOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEILHOMY MOUCKY METOJOB
pEIIeHUs MPaKTUYECKUX 3a]]a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;



WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCIILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUI0 M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCIE MPHU
CO3JaHUH YYEOHBIX U COIMABLHBIX TPOCKTOB;

(hopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJCTh HAYIHOW TEPMHUHOJIOTHEH, KIFOYEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 00pPa30BATCIIBHOUN IEATCIEHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyIM3WPOBATh 3ajady, BBIIBUTATH
TUTOTE3Y €€ pelieHMs, HaXOIUTh ApTYMEHTHI JIJIS JIOKAa3aTelIbCTBA CBOUX YTBEPKICHHUIA, 33]JaBATh
MapaMeTpsl U KPUTSPUHU PEIICHUS;

aQHAJIM3UPOBATH IMOJTYYCHHBIE B XOJIC PEIICHMS 3a/Ia4H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHECHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHSIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISATE IEJICHANIPABICHHBIN MMOUCK TIEPEHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPENY;

YyMETh TIEPEHOCUTh 3HAaHUS B  T[O3HABATEIBHYID W  MPAKTHYCCKyl0 oOnactu
KU3HECSITCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJCH, MpeiaraTb OPHUTHHAIBHBIC IMOJXOJbI M PEIICHHS, CTaBUTh
poOJIeMBI M 3a/1a4H, JIOMYCKAIOUE AlTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCSA B Pa3IMYHBIX MCTOYHMKAX HH(pOpManuu (TekcTe ydeOHOro mocoows,
HAyYHO-TIONYJIAPHON JIUTepaType, OMOJIOTHUECKUX CIIOBApSX W CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHeTe), aHaIM3UpoBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB W (HOpM
MIpe/ICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIe METOJbl MpH TMOUCKE U OoTOOpe
Ounoslornueckoi nHGpopMauy, HeoOX0TUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIBHO BBIOMPATh ONTHUMANbHYIO (QOpMYy MpeACTaBICHUS OHOJOrHYEeCKOU
nHpopMmanuu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOE€);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeAcTBa IpH paboTe ¢ OMOJOrndyecKou
uHpopMaluen: NPUMEHITh XUMUYECKUe, (PU3UYECKUe W MaTeMaTH4YeCKHe 3HAKU U CHMBOJIbI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MpPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HABBIKAMU pACIIO3HABAHUA U 3alIUTHl  MHPOpMAIMK, HWHDOPMALUMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMH:

1) o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAIOTe
WIM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJEHHUS OTHOCUTEIIbHO BBITIONHEHHsI TMpe/iaraeMol 3aJayd, Yy4YUTHIBATh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTA WA JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHMs, MOHUMATh 3HAYEHHE COIUAIBHBIX
3HAKOB, MPEANOCHIIOK BOZBHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, YMETh CMsr4aTh KOH(MIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHOcOOaMU OOIIEHHS] U B3aMMOJICHCTBUS, MOHUMATh HAMEpPEHUs
JPYTUX JIIOJIeH, TPOSBISATh YBAKUTEIBHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyITHUpPOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CpPEACTB.



2) COBMeCTHAasl 1eATeIbHOCTh:

[IOHUMAaTh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHON U MHIUBUAYAJIbHONW pabOThl IpU
peneHn OMOIOTHYeCKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dopM B3aUMOJEHCTBUS MPH peIIeHUH y4eOHOH 3a1auu;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

[PUHUMATh LEJIM COBMECTHOW JESTEeNbHOCTH, OPraHM30BbIBaTh M KOOPAMHUPOBATH
JNEUCTBHUS 110 €€ NJOCTUKEHUIO: COCTABIIATH IUJIaH JCUCTBUN, pacpeAeATh POJIA C yY4ETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJI0T'0 YYaCTHHUKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3padOTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE MPOEKTHI, OLEHUBATh UAEU C MO3UIMHU HOBHM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B pPa3IMUHBIX CHUTYyalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh MHUIIMATUBHBIM.

OBiageHHne YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

1) camoopranu3amnms:

HCIOJIb30BaTh OMOJIOTMYECKWE 3HAaHWS MJIs BBIABICHHS NOpoOJieM M HX pelIeHHs B
KU3HEHHBIX M Y4eOHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUH 1IE€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX U TOCTYNKAX MO OTHOLICHWIO K JKMUBOW MPUPOJIE, CBOEMY 3J0POBBIO U 340POBBIO
OKPYKaIOINX;

CaMOCTOSITENIBHO OCYLIECTBIISITh MMO3HABATEIbHYIO AEATEIbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTH COOCTBEHHBIC 3aJaud B 0Opa30BATEIBHOM NEATCILHOCTH U
KU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITENIbHO COCTABJISITh ITUIAH PELIECHUS MPOOIEMBbI C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIM BBIOODP, ApryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIIMPOKON 3PYTUIIMHN B Pa3HBIX 00IaCTAX
3HAHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIETISIM;

BIIaJIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHMIA, UCIIOJIb30BAaTh NMPUEMBI pedIeKCun
JUIS OLIEHKU CUTYAIlHH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;

3) npunsiTHe cebsi M APYrUX:

MPUHUMATh ce0s, MOHUMAasi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apTyMEHTBI IPYTHUX IPU aHAJIW3€E PE3yJbTaTOB AEATEIBHOCTH;

MIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmetnsie pe3ynbraThl ocBoeHHs nporpammbl COO mo Ouosnoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yueOHoro npenmera «buonorusy HaydHble 3HaHUSA, YMEHUS U



cnocoObl JEHCTBUH 1O OCBOCHHMIO, WHTEpPHpETallMd W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JEATEIbHOCTH TI0 TMOJyYSHHUI0 HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHHWH B PAa3JIMYHBIX Y4EOHBIX
CUTYalIUsX, @ TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
MIPEeIMETHBIEC PE3YNIbTaThl IPECTABIICHBI 110 T0J1aM 00YyUeHHS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorus» ¢ 10 knacce nOMTKHBI
OTpaxartb:

Cc(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OHOJOTHMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4yHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
onosornu, PyHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKAHUE OMOJOrMYECKMX TEPMUHOB U MOHATHUIL: JKU3Hb, KIIETKA,
opranusm, MeTabo13M (0OMEH BELECTB U MPEBpaIlleHNEe SJHEPTUN ), TOMEOoCcTa3 (caMOperyJsaus),
YpOBHEBasi ~ OpraHu3alus  JKUBBIX  CHCTEM, CaMOBOCIpOU3BEACHHE  (PENpOIyKIIHs),
HACJIEICTBEHHOCTb, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OUOJIOTUYECKHE TEOpUH (KJIETOYHAas, XpPOMOCOMHasi, MyTallMOHHas,
LEHTpaJbHas JorMa MOJIeKyJsipHOW Ouosiorun), 3akoHbl (I. Mengens, T. Moprana, H. .
BasuiioBa) u yueHus (0 leHTpax MHOTr000Opa3usi U MPOUCXOKACHUS KyIbTYpHbIX pacTenuit H. U.
BasuiioBa), onpenenaTs rpaHulbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BIaJEeTh METOJIaMU HAy4yHOTO MO3HaHUS B OWoOJIOTHMHU: HAOJIIOACHHE U ONHUCAHHE
KUBBIX CHUCTEM, I[IPOLIECCOB U SBJICHUW, OpraHu3anmuss U TMPOBEIACHHE OMOJIOTMYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PpEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOPUIi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHWH MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHBIE MPHU3HAKM BHPYCOB, KJIETOK IPOKAapUOT U IYKAPHOT,
OJITHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHA BEILECTB U
IIPEBpAILEHUS] PHEPTUU B KIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U SHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OMJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIAUBHUIYaIbHOTO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHUE NMPUMEHATH MOIy4YEHHbIE 3HAHUS U1 OOBSCHEHUS OMOJOTMYECKMX IPOLIECCOB U
SBJICHUH, JUI IPUHATHS IPAKTUYECKUX PELICHUI B TOBCEHEBHOM KHU3HU C LIEJIbI0 00ECIIeUeHUS
0€30I1aCHOCTH CBOEr0 3J0POBbS U 30POBbSl OKPYKAIOLIMX JIFOJEH, COONIIOJEHHUS HOpPM
IPaMOTHOTO IMOBEJIEHHUsSI B OKPY)KAIOLIEH NpUPOJHONW cpele, MOHMMaHHE HEOOXOAMMOCTU
UCIOJb30BAHUSA JOCTHKEHUH COBPEMEHHOM OHOJIOrMHM M OMOTEXHOJIOTHH JUlsl palMOHaIbHOIO
IIPUPOJIOTIOJIB30BAHHUS;

YMEHHUE pelllaTh 3JE€MEHTapHble TI'eHETHYEeCKHE 33Jadyd Ha MOHO- M JUTHOpHIHOE
CKpeLIMBaHKE, CLICIUIEHHOE HaclleZIoBaHHE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
IUIs IPeICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHAThH JJAOOPATOpHbIE M IPAaKTUYECKUEe paboThl, COONIOAATh MpaBUia IpU
paboTe ¢ yueOHbIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

yYMEHUE KPUTHUYECKH OLICHMBAaTh M HHTEPHPETHUPOBaTh HH(OpMAIUIO OHOIOTMYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS U3 PA3JIMUYHBIX HCTOYHUKOB (CpelncTBa
MaccoBOil MH(OpPMaLMK, HayYHO-TIOMY/ISIpHbIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTHH, MEMIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE NHCbMEHHBIE M YCTHbIE COOOIIEHHUs, 0000mas
OMOJIOTUYECKYI0 HH(POpPMAIMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPaMOTHO HCHOJIb30BaTh
MOHATUHHBIN anmnapat OUOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOTrO npenmeTa «buonorusy ¢ 11 knacce nomxHbI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHMM O MECT€ W POJIM OUOJOTMH B CHUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U



HAyYHOTO MHPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PELICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COAEPKaHUE OMOJOTUUECKMX TEPMUHOB U NOHATUN: BUJI, IO,
reHO(OH, HBOJIONMS, ABIKYIIHE CHIBI ((aKTOpbI) HBOJIONUH, HPUCIOCOOIEHHOCTh
OpraHu3MOB, BHJI000pa30BaHHME, OSKOJOTHYECKUE (HAKTOpBL, OSKOCHCTEMA, TPOIYICHTHI,
KOHCYMEHTBI, PeIyLIEHTHI, IIeTIH MUTaHHsI, YKOJOTHYecKas MupaMua, OHoreorenos, onochepa;

YMEHME Wu3jaraTb Ouosorudeckue teopun (dBostonnoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPUs SBOJIIOLIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrea K. M.
bapa, uepenoBanus riaBHbIX HampasieHuid u nytei 3pomouuu A. H. Cesepuosa, yueHus o
ouoctepe B. . BepHajickoro), onpeneisiTh rpaHUIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BIIaJIETh METOJAaMH HAyYHOTO TIO3HAHHUS B OMOJIOTMH: HAOIIOJCHUE W ONHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alusi U TMpPOBEACHHE OHOJIOTHYECKOTrOo
SKCIEPUMEHTA, BBIJBI)KCHHE TUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PpEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHH,
TEOPU U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHbIE MPU3HAKUA CTPOCHUS OMOJOTHYECKHX 0OBEKTOB: BU/IOB,
MOMYJISIUM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTEOIICHO30B U 3KOCHUCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACJIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U TIOTOKA SHEPTHU B IKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHUH B
HKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHMOT€OXMMHUYECKUX IIHMKIOB B
ouocdepe;

yMEHHE MPUMEHSTh MOJIY4YeHHbIE 3HaHUS 7S 0O0BSCHEHUS OMOJIOTHYECKHX IMPOIIECCOB U
SIBIICHUH, JJI1 MPUHATHS MPAKTUUYECKUX PELIEHUI B TOBCEIHEBHOM JKU3HHU C 1IEJIbI0 00ecreueHus
0€30MacCHOCTH CBOEr0 3JI0OPOBbS M 3I0POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TMOBEJCHHUSI B OKpY)KAoIled MNPUPOAHON cpele, MOHMMaHHuE HeoOXOIUMOCTH
HCI0JIb30BAHUS JOCTUKEHUH COBPEMEHHO ouosnoruu JUIs paloHaIbLHOIO
MIPUPOIOTIOJIL30BAHUS;

YMEHHME pellaTh 3JIeMEHTapHble OHOJIOTHYECKHE 3aJayd, COCTaBISATh CXEMBbI MepeHoca
BEIIECTB U SHEPTUU B IKOcHcTeMax (L[EMH MUTaHuUs);

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuUiia Ipu
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OIICHHBATh U WHTEPIPETHUPOBATH HH(OPMALHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 PA3IUYHBIX UCTOYHUKOB (CpeicTBa
MaccoBOM HH(OpMalLMK, HAYYHO-TIONMYJISPHBIE MaTepuaibl), paccMaTpuBaTh TIJI0OATbHBIE
AKOJIOTHYECKUEe MPoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIC ITUCHbMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOPMAIMI0O U3 HECKOJBKMX HCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MMOHSATUWHBIN anmapat OUOJIOTHH.



V. CIIOCOBbI OHEHKHU JOCTU/XKEHUA YYHAIIUMUCA IIVTAHUPYEMBIX PE3YJIbTATOB

Kputepuu oueHmnBaHuA. buonorums.

[Ipu BeICTaBIIEHUH OLIEHKH HEOOXOAUMO YIUTHIBATh:

MPaBUJIBHOCTh U OCO3HAHHOCTD U3JIOKEHUS COJIEPKAHUS, TOJTHOTY PACKPBITUSI OHATHH, TOUHOCTh YIIOTPEOIEHNS HAyYHbIX TEPMHUHOB;
CTEeNeHb C(POPMUPOBAHHOCTH UHTEIUIEKTYAIbHBIX U 001IeydeOHbIX YMEHU;

CaMOCTOSITEJIbHOCTh OTBETA;

pEUEBYIO IPaMOTHOCTB U JIOTHYECKYIO ITOCIIEJ0BATEILHOCTh OTBETA.

BbICOKMI1 ypOBEHb - OTMETKA «5»:

TIOJTHO PACKPBITO COJICpKaHUE MaTepraja B 00beMe IMPOrpaMMbI H yIeOHHKa;

YEeTKO M MTPABUIILHO JIAHBI OTIPEJICIICHUS U PACKPBITO COJICpIKAHUE IOHSATHIA;

BEPHO HCIT0JIb30BAHBI HAYYHBIC TCPMUHBI,

JUI J0Ka3aTeNIbCTBA MCIOJB30BaHbl pa3IMUHbIe YMEHHUS, BHIBOIBI U3 HAOIIOCHH U OTIBITOB;
OTBET CaMOCTOSTEIbHBIHN, HCIIOIb30BaHbl PaHee IPUOOPETCHHBIC 3HAHUSL.

MoBbILWEHHbIM YpOBEHb - OTMETKA «4»:

PaCKpBITO OCHOBHOE COJICP)KaHNE MaTepUaa;
B OCHOBHOM IPAaBWJILHO JaHbI ONIPEICIICHUS TIOHSITHN U UCTIOIb30BaHbI HAYYHBIC TEPMUHBL;

OTBET CAMOCTOSITCIILHBIN;

OTIpEICIICHUS TIOHSATHIA HETIOJIHBIC, JIOMYIEHBl HE3HAUYNTENIbHBIC HAPYIICHUS TIOCIICIOBATEIIPHOCTH U3JIOKEHHSI, HEOOJIBIIINE HETOYHOCTH TIPH
WCIOJIb30BAHUU HAYYHBIX TEPMUHOB HMJIM BBIBOJIaX M 000OIICHUSX U3 HAOIIOACHUH U OTIBITOB.

Ba30Bbli1 ypoBEHb - OTMETKA «3»:

YCBOCHO OCHOBHOC COZCPIKAHUC yqe6H0r0 MaTcpuraia, HO U3JI0KCHO (bparMeHTapHo, HC BCCrJa IoCjaca0BaTCIbHO,

OIIPCACIICHUS HOHATUH HCJOCTAaTOYHO YCTKHUC,

HC UCIIOJIB30BAHBI B KAYECTBEC JO0KAa3aTCJIbCTBA BBIBOAbBI N 0606H_[CHI/I$I n3 HaﬁTIIo,Z[eHHﬁ " OIIBITOB HUJIN JOITYHICHBI OLINOKHA IIpHU UX U3JIOKCHUU,
AOIMYHICHBI OI_HI/I6KI/I "N HEAOCTATOYHO B HUCIIOJIb30BAHUH Haquoﬁ TCPMHUHOJIOTUH, ONIPCACIICHUN HOHSITHU.

Huske 6a30B0ro ypoBeHb - OTMETKA «2»:

OCHOBHOE COJIep)KaHUe yueOHOTO MaTepuaia He pacKphITo;
HE JIaHbl OTBETHI Ha BCIIOMOTaTENIbHBIE BOIIPOCHI YUUTEIS;
JOMYIIEeHbI IpyOble OIIMOKH B ONPEAEICHUN MTOHATUH, IPU UCTIOJIb30BAaHUH TEPMHUHOJIOTHH.

OueHKa NPaKTUYEeCcKUX ymeHnn ydawwmxcal.OueHKa YMeHU CTaBUTb OMbITbI.

VYuurtenb H0JKEH YUUTHIBATS!
CaMOCTOSITEIILHOCTh TI0ZI00pa 000pyIOBaHHS U OOBEKTOB;



IIOCJICA0BATCIIbHOCTD B BBIIIOJTHCHHUHN paGOTBI 110 3aKJIaAKE OIIbITA,
JIOTUYHOCTD U I'PaMOTHOCTDH B OITMCAHWUN HaGHIOI[eHI/If/’I, B (I)OpMYJII/IpOBKC BBIBOJOB M3 OIIBITA.

BbICOKMI YpOBEHb- OTMETKa «5»:

IIPaBUJIBHO OIIPENENICHA LEIb OIIbITA;
CaMOCTOSITEJIBHO H MOCIIEA0BATEIbHO IPOBEACHBI TOA00p 000pyI0BaHHS U 0OBEKTOB, a TAKXKe PabOTa MO 3aKIAJKE OINBITA, HAYYHO I'PAMOTHO, JIOTHYHO
ONMCaHbl HAONIOIEHUS U C(HOPMYIIUPOBAHBI BBIBO/IBI U3 OIIBITA.

MOBbIWEHHbIM YPOBEHb - OTMETKA «4»

MIPAaBUIILHO OMIPEIeTICHA eI OITBITA;
CaMOCTOSITEIPHO TTPOBEICHA MOA00P 000pYI0OBaHHS B 0OBEKTOB, a TAKXKE pab0Ta MO 3aKIa/IKE OTBITA;
MU 3aKJIaJIKe OmbITa gonmyckaercs 1 — 20muoku;

B OCJIOM I'paMOTHO M JIOTUYHO OIMMCAaHbI Ha6.]'IIOJIeHI/I${ u C(i)OpMy.]'H/IpOBaHBI BBIBOAbI U3 OIIBITA,

B OITMCAHUU Ha6J'IIOlIeHI/II\/’I 13 OIIbITa AOMMYIIEHBI HETOYHOCTH, BBIBO/IbI HETIOJTHBIC.

Ba3oBbIi ypoBEHb - OTMETKa «3»:

MPAaBHIILHO OMIPEICTICHA TIeITh OITBITA;
moa00p 00opyIoBaHUs U OOBEKTOB, a TAKXKE PAOOTHI TIO 3aKJIa/IKE OTBITA MTPOBEICHBI C TIOMOIIBIO YUUTEIIS,
JOIYIICHBI HETOYHOCTH Y OIIMOKH TIPU 3aKJIaJIKE OTIBITA, ONIMCAHUH HAOIOICHHIA, ()OPMYIIMPOBAHUH BBIBOJIOB.

Huke 6a30B0ro ypoBeHb-OTMETKA «2»:

HEC OIIPCACICHA CaMOCTOATCIIBHO LCJIb OIIbITA,
HC IIOATOTOBJICHO HYKHOC 060py,Z[OBaHI/IC;
AOIMYIICHBI CYILICCTBCHHBIC OIIHOKHU IIpH 3aKJIIaIKC U 0(1)0pMJ'ICHI/II/I OIIbITA.

OueHKa yMeHM NpoBoAMTbL HabatoaeHuA.

Yautens J0JDKEH YUYUTHIBATDB:

MPpaBHUJIIBHOCTL IPOBCACHUA Ha6J'IIO,[[eHHfI 110 3aJaHHUIO,

YMCHHC BBIACIIATH CYIICCTBECHHBIC ITIPU3HAKU Y Ha6J'IIOI[aCMOFO 00BeKTa (HpOHCCC&)
JIOTUYHOCTDb U HAYUYHYIO I'PaAMOTHOCTE B O(I)OpMJ'IeHI/II/I pPE3YyJIbTAaTOB Ha6J'IIO)ICHI/II71 " B BbIBOJAX.

Boicoxuii yposens - ommemra «5»:

MIPABUIIBHO T10 3aJIaHUIO YUUTEINSI IPOBEACHO HAOIIOICHUE;
BbIJICJIEHBI CYIIIECTBEHHbIE IPU3HAKU Y HaOmo1aeMoro o0bexTa (mpouecca);
JIOTUYHO, HAYYHO TPAaMOTHO 0()OPMIICHBI PE3yIbTaThl HAOIIOCHUN 1 BBIBOIBI.



MOBbIWEHHbIM YPOBEHb- OTMETKA «4»:

MIPABUIIBHO T10 3aJIAHHUIO YYUTEINSI TPOBEJACHO HAOIIOICHUE;
IIPH BBIJICJICHUH CYIIECTBCHHBIX MTPU3HAKOB y HAOII01aeMOT0 00beKTa (TIpoIiecca Ha3BaHbl BTOPOCTEIICHHBIC,
JOTyIIeHa HeOPEKHOCTh B 0POPMIICHUU HAOIIOACHHI U BEIBOJIOB.

Ba3oBbI ypoBEHb - OTMETKa «3»:

JOITYIIEHBI HETOYHOCTH U 1 — 2 omMOKH B POBEICHUN HAOIOICHHI TI0 3aJJaHUI0 YIUTEIIS,
U BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB y HA0II01aeMOTO 00BbeKTa (IpoIiecca) BbIJICICHBI JTUIIh HEKOTOPHIE;
nonyieHs! ommoku(1 - 2) B opopMiieHrH HAOIIOICHUI 1 BBIBOJIOB.

Hu:ke 6a30BOro ypoBeHb - OTMETKA «2»:

Jlomytiensl omuOku (3 -4) B IpOBeICHUH HAOTFOICHHH 10 3aIaHHI0 YIUTEJIS;
HenpaBuibHO BBIZICNICHBI IPU3HAKK HAOII01aeMOTO 00BEKTa (Tpo1iecca);
Jlomytensl ormmoOku (3 -4) B opopMiicHIH HAOTIOAECHHH U BBIBOIOB.

OueHKa 3a nposepoYHblIe TECTbI

Y4uuTeas JOJKESH IPOBECTH HHCTPYKIUIO TS TeCcTHpyeMbIX OHa J0/DKHA OBITh KOPOTKOM, TOHSITHOM U 00IIEeH /IS BCEX HCITBITYeMbIX. THCTpyKIHs
NaeT pa3bsICHEHHUS, KaK HEOOXOJMMO OTBEYATh HA 3aJIaHUsA TeCTa. B MHCTPYKIMHU COOOIIAeTCs BpeMs, B TEUYCHHE KOTOPOTO CIYIIATEISIM HEOO0XOIMMO
BBINOJIHATH TECT, TUIT IIKAJIBI OLICHUBAHUS.

B npo1ieHTHOM COOTHOLICHUHU OIICHKH (TI0 MATHOATLHOW CHCTEME) PEKOMEHIyeTCSI BRICTABIISTH B CJICAYIOIINX JHANIa30HaX:
«2» - 49-0 %
«3» - 69- 50 %
«4»-89-70%
«5» - 100 - 90%
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Hudposbie oOpa3oBaTebHbIEe PeCypChl H pecypchbl CeTH HHTEPHeT:

Wnrepuer ypok_http://interneturok.ru/
A kmacc_https://www.yaklass.ru/p
Best Teopust EI'D_http://alexlarin.net/

Perry BIIP https://vpr.sdamgia.ru/

OUIIU https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-2
POIII https://resh.edu.ru/

bubanorexa I{IOK https://urok.apkpro.ru/

Tectuposanwue online: 5-11 kmacce www.kokch.kts.ru/cdo

bubnnoreka 3eKTpOHHBIX Y4eOHBIX TOCOOMH 1Mo MaTeMaTuke. www.mschool.kubsu.ru

Vil. KAIEHJAPHO-TEMANYECKOE IINTAHUPOBAHHUE 110 YYEBHOMY
NPEIMETY «bHOJIOT'USA»
10-11 KJIACC

[Tpunoxenue 1
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