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Pabouass mporpamma mo yde6HOMY mpenmery «buosorus» (0a30BBI YpOBEHB) (n1ajnee
COOTBETCTBEHHO — MpOrpaMMa Mo OWOJIOTHH, OMOJIOTHS) BKJIIOYAET MOSCHUTENBHYIO 3aIUCKY,
coJlepkaHue OOy4eHHs, IJIaHUPyEeMble pe3yJIbTaThl OCBOEHHUS MpPOrpaMMbl MO OHOJIOTHH,
TEMaTU4YeCKoe IUIAHUPOBAaHME, TepeueHb (KOAU(HUKATOp) pacmpeleNeHHbIX [0 Kjlaccam
MPOBEPSIEMBIX TPeOOBaHUI K Pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIIbHOW MPOTPAMMBI
cpeanero oOmiero oOpa3oBaHUS M 3JIEMEHTOB cojepxkaHus no Ouonoruu. IlosicHurenbHas
3amMcKa OTpakaeT oOmue Ueiad M 3aJaud  M3ydyeHus OHOJIOTHMH, XapaKTEepPUCTUKY
IICUXOJIOTHUECKUX MPEINOCHIIOK K €€ U3yUYSHHIO 00YYaIoIUMHCS, MECTO B CTPYKTYpe yueOHOro
IJIaHa, a TaKXKe MOJIXObl K 0TOOPY COJep)KaHus, K ONPEIEICHUIO NIAHUPYEMBIX PE3yJIbTaTOB.
Conepxanne OOy4YeHMs PACKpBIBACT COJEp)KATENbHbIE JIMHUHM, KOTOpBIE MpEeAararTcs s
00s13aTEeILHOTO HM3YyYCHHS B KaXJIOM KJlacce Ha YPOBHE CpPEIHEro OOIIero o0pa3oBaHUA.
[Inanupyemble pe3yabTaThl OCBOCHHMS NPOTpaMMbl MO OWOJIOTMM BKIIIOYAIOT JIMYHOCTHBIE,
MeTanpeIMeTHbIe pe3ysbTaThl 3a BeCh IepHoJ OOydYeHHs Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHysl, a TAKXKE MPEAMETHBIE TOCTHKEHUS 00YYarOIEerocs 3a KaKablil roJl 00y4eHusl.

MHNOACHUTEJIBHASA 3AIINCKA
Pabouas mporpamma mo ydeOHoMy mnpeamery "buonorus" (namee - OHONOrHs) Ha YpOBHE
cpemnero odmiero oopazoBanus pa3paboTaHa Ha OCHOBE
1) ®enepanbHoro 3akoHa ot 29.12.2012 N 273-03 «O6 obpazoBanuu B Poccuiickoit deaepanun
(c m3menenusamu ot 19.12.2023 r. Ne618-®D3 « O BHecenun usmeHeHuit B deepanbHblil 3aKOH
«O06 obpazoBanuu B Poccuiickoit deneparnum»);

2) Ilpukaza MunoOpuayku Poccum ot 17.05.2012 N 413 «OO0 ytBepxkaeHuu ¢eaepaibHOro
rOCyAapCTBEHHOTO 00pa30BaTEILHOTO CTaHzapTa CpEIHETO o01ero
obpazoBanus»(3apeructpupoBan 07.06.2012 Ne24480) , mpukaza MuHucTepcTBa

npocseuieHust Poccuniickoit ®@enepanuu or 12.08.2022 Ne 732 «O BHeceHMM W3MEHEHUH B
(benepanbHBIN TOCYIaPCTBEHHBIN 00pa30BaTEbHBIA CTAHIAPT CPEAHETO OOIIETO 0Opa30BaHUS
(3apeructpupoBan 12.09.2022 Ne70034) ¢ nocneAHUMHU U3MEHEHUSMH, BHECEHHBIMH MPUKA30M
Munuctepcrsa npocseiienus PO or 12.02.2025 Ne93)

3) Ilpuxaza Munucrepcrsa npocselenus Poccuniickont @enepanun ot 18.05.2023

Ne371 «OO6 ytBepxknenun denepanbHO 00pa30BaTENIBHONW MPOTpaMMBbl CPEIHETO OOIIEro
oOpa3zoBanus» (3apeructpupoBan 12.07.2023 Ne74228), npukaza MuHHCTEpCTBA NMPOCBELICHUS
Poccuiickoit ®enepanuu ot 19.03.2024 Ne 171 «O BHeceHMM W3MEHEHHH B  HEKOTOpPHIC
npuka3sl MuHucTepcTBa npocBeleHus: Poccuiickoit denepannu, kacaromuecs GpenepaibHbIX
0o0pa3oBaTeNbHBIX MPOTPAaMM  HAYaJbHOrO OO0IIero oOpa30BaHWs, OCHOBHOTO OOIIETo
o0pa3oBaHus U cpeaHero odiero odpazoBanus (3apeructpuponad 11.04.2024 Ne77830),

4) mpuka3a MunucrepctBa npocserienus Poccuiickoit @eneparuu Ne 1028 ot 27.12.2023 «O
BHECEHUH U3MEHEHUI B HEKOTOphIe MpuKa3bl MUHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
@enepaun 1 MuHucTepcTBa npocBenieHus  Poccuiickon  @enepaunu, Kacaroluecs
(denepandbHBIX  TOCYNAapCTBEHHBIX  OOpa30BaTENbHBIX  CTAHAAPTOB  OCHOBHOTO  OOIIEro
o0OpasoBaHus U cpeHero oo1mero oopazoBanus (3apeructpuposan 02.02.2024 Ne77121),

5) mpuka3a MunucrepctBa npocsenieHus: Poccuiickoit ®enepanun Ne 62 ot 01.02.2024 «O
BHECCHMM W3MEHEHUN B HEKOTOpbIE IpuKa3bl MuUHHCTEpCTBAa mpocBeleHns Poccuiickon
Oeneparnun, Kacaromuecs: GeaepanbHbIX 00pa30BaTENbHBIX MPOrpaMM OCHOBHOTO U CPEIHETO
obmero oOpaszoBanusi (3apeructpupoBan 29.02.2024 Ne77380) ¢ yueroM H3MEHEHHH,
BHECEHHBbIX MNpukazamMu Munnpocsemenus ot 09.10.2024 Ne 704, or 08.10.2025 Ne 729, or
10.11.2025 Ne 808 nns oOyuaromuxcs

6) OOII COO MKOY- Opabiackoit COLI No2

7) lonoxenuss o pabodeld mporpamMMme y4YeOHBIX NPEAMETOB, Y4YEOHBIX KypCOB, yUEOHBIX
MoayseH, KypcoB BHeypouHou aesrenbHocTd MKOY — Opgsiakoit COLLL No2, npunstoM Ha
HearorndeckoM cosere (mpoTokoin oT 22.12.2025r. Ne 3), yTBEp>KIEHHON AUPEKTOPOM IIKOJIbI
(mpukas ot 22 .01. 2026 . Ne 17);
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8) IlocraHoBneHusa I7aBHOrO rocynapcTBEHHOro caHuTapHoro Bpadya P® ot 28.01.2021
r.Ne2 «O06 ytBepknenun caHutapbix npaBwi u HOpM CanlluH1.2.3685-21» «I'urnennyeckue
HOPMAaTHUBBI U TpeOOBaHMS K 00eCieYeHHI0 0€30MacHOCTH U (Min) O0e3BpeHOCTH AJIS YeIoBeKa
(aktopoB cpenbl oouTanus» (BMecte ¢ CanlluH 1.2.3685-21. CanuTtapHble mpaBuiia U HOPMBL. ... )
u Canutapubix npaBun CII 2.4.3648-20 "CanuTapHO-3NHUIEMHOJIOTHYECKHE TpeOOBaHUS K
OpraHM3alisiM BOCHUTAHHUS W OOYy4YeHHs, OTIbIXa M O3JOPOBJEHUS JeTel U MOJOJeKH",
YTBEPKACHHBIMU  ITOCTAHOBJIEHMEM [ J1aBHOrO TroOCyJapCTBEHHOTO CaHUTApPHOTO  Bpaua
Poccuiickoit deneparuu ot 28 centsiops 2020 r. N 28.

9) Konuenmuu nmpenosaBaHus yaeOHoOro npeamMera « buoaorus» 1 OCHOBHBIX MOJIOKEHHH
(dbenepanpHOI pabouei TporpaMMbl BOCTIMTAHHUS.

Cornacho ®I'OC COO yuebnbiii npeamer «buonorus» yriayOGnEHHOTO YpOBHS H3yuYeHUS
(10-11 knaccer), sBASAIOTCS criocoboM auddepeHnranuu o0yueHus: Ha YPOBHE CPEIHEro 00IIEero
o0Opa3oBaHMs U MpPHU3BaH OO0ECIEUUTh MPEEMCTBEHHOCTh MEX/Iy OCHOBHBIM OOIINM, CPEIHUM
00IIKM, CpeIHUM NPo(ecCHOHATBHBIM U BBICIIUM 00pa3zoBaHueM. B To jxe Bpems 3TOT y4eOHbIN
OpeaIMeT JOJDKEH ObITh OpPHUEHTHPOBaH Ha MPUOPUTETHOE pelieHne o0pa3oBaTeNbHBIX,
BOCIIUTATEIbHBIX M PA3BHUBAIOLIMX 3334, CBA3AHHBIX C MpodopHeHTaruei o0ydaromuxcs u
CTUMYJHpPOBAaHUEM HHTEpeca K KOHKPETHOM 00lacTh HayyHOro 3HAHUS, CBS3aHHOIO C
Ouosiorueit, MeAMLIMHOMN, SKOJIOTHUEH, ICUXOJIOTUEH, CHOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma o yue6HOMY TipeameTy "buonorus" maér mpeacTaBieHHE O IEIN U 3a7adax
u3yueHus yueoHoro npeamera «bruonorus» Ha yriyOnEHHOM ypOBHE, ONpeeNseT 00s3aTeNIbHOe
(MHBapUaHTHOE) MPEIMETHOE COJAEpKaHHE, €ro CTPYKTYpPHUpOBAaHUE IO pasjesiaM U TeMa,
pacripesiesieHue 1o KiaccaM, peKOMEHAYET MOCIe10BaTeIbHOCTh U3YUEeHUsl yUeOHOro MaTepuana
C yu€TOM MEXIIPEJIMETHbIX W BHYTPHUIIPEAMETHBIX CBs3€HM, JIOTMKM Yy4eOHOro Ipolecca,
BO3PACTHBIX 0cOOeHHOCTeH oOywaromuxcs. B mporpamme mo OMOIOTHMM peaan30BaH MPUHIIMIT
IIPEEMCTBEHHOCTH C H3Yy4Y€HMEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO o00I1Iero o0pa3oBaHus,
Onmarojapst 4eMy IPOCMAaTpUBACTCS  HANpaBIEHHOCTh Ha  ITOCIEAYIOlLee  pa3BUTHE
OMOJIOTMYECKUX 3HaHWM, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHME E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHUYECKOTO MBIIUIEHUs, MPEJCTaBICHUNA O 3A0pOBOM 00Opa3e KM3HM, Ha
BOCITUTAaHHWE OEpPEKHOTO OTHOIICHHUS K OKpYyXalolled NpHpoAHOi cpene. B mporpamme mo
OMOJIOTMU TaKXke IOKa3aHbl BO3MOXXHOCTH ydeOHoro mnpenmera «buomorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K mIaHUPYEMBIM JUYHOCTHBIM, METANPEIMETHBIM U HPEIMETHBIM
pesyabrataM oO0y4deHHs U B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHOM
NeSITEIbHOCTH OOYYalOIIUXCsl 10 OCBOCHHIO COJEpIKaHWS OMOJOTMYECKOro 0oOpa3oBaHMs Ha
YpOBHE CpeZiHero oo1ero oopazoBaHusl.

B nporpamme no 6uonoruu (10-11 kmaccel, 0a30BbIil ypOBEHb) pEaan30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B HW3y4YeHMHM Ouosiornu, Omaronmapss d4eMmy B Hell mpocmaTpuBaercs
HANpPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHUPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33pEHHUS, LIEHHOCTHBIX OpPUEHTAllMM  JIMYHOCTH, OSKOJOTMYECKOI'O  MBILUICHUS,
IPEJCTaBICHUA O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHUEM K OKpYKarolen
npuponaHoit cpene. [losTomy Hapsigy ¢ u3ydeHHEM OOIIEOMOJIOTHUECKHX TEOpHid, a TaKKe
3HAHUN O CTPOEHUH JKMBBIX CHCTEM PA3HOTO PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
MPOIIECCOB B NpOrpaMMe MO OHOJOrMH YJEJNEHO BHHMMAHHUE MCIIOJIb30BAHUIO IOJIyUYEHHBIX
3HAHUW B IIOBCEIHEBHOM >KU3HU AJIS1 PEILICHUs IPUKIIAJHbIX 3a/1a4, B TOM YKCIe: TpOpUIaKTUKN
HACJIEICTBEHHBIX ~ 3a00JieBaHUN  4YeNlOBEKa, MEIUKO-T€HETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHHUS IKOJIOTUYECKHU 1I€TIECO00PA3HOTO MOBEJACHHS B OKPYXAIOIIeH MPUPOIHON cpele,
aHaJIM3a BIMSHMS XO3AHCTBEHHOM [EATENbHOCTH YEJIOBEKA HA COCTOSHUE NPUPOJIHBIX U
UCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHUMAaHMs K MPUKIAJAHON HAIPaBIEHHOCTH Y4YEOHOTO
npeamera «brosorus» npoIuKTOBaHO HEOOXOIUMOCTHIO 00ECIeUeHHs YCIOBUM ISl pelieHus
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OJIHOM M3 aKTyaJIbHBIX 33/1a4 MIKOJBHOTO OMOJIOrHYECKOTO 00pa3oBaHusl, KOTOpast MpeArnoIaraet
(dopmupoBaHHE y OOYYarOIIUXCA CIIOCOOHOCTH aanTHPOBATHCS K W3MEHEHHSM TUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 3aHHMMaeT BaxkHoe MecTo. OHa
obOecrnieunBaeT (GopMuUpoBaHHE y OOydYaIONMIUXCS TPEACTABICHUNA O HAyYHOH KapTHHE MHpa,
pacmupsieT ¥ 0000IIaeT 3HaHHUS O KUBOW NPUPOAE, €€ OTIMIYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allii U HBOJIIOLMHU, CO3MaET YCJIOBMS JUIsS: IO3HAHUS 3aKOHOB >KHMBOM TMPUPOIBI,
(dhopmupoBanus (HyHKIIMOHATFHOM T'PAMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M Oe3omacHoro oOpasa
YKU3HH, SKOJIOTUYECKOT0 MBILIUIEHHS], IEHHOCTHOT'O OTHOILIECHHUS K 5KUBOM MPUPOJIE U YETOBEKY.

Bonbmoe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIONINX 3aJ1a4y CpeHero o0iero oopa3oBaHus, coluaau3anuu ooyyaromuxcs. M3ydenmne
OHOI0THH obecrieynBaeT YCIIOBHS JUTS (dbopMupoBaHUS MHTEJUICKTYaJIbHbIX,
KOMMYHHKAIIHIOHHBIX U HH()OPMAIIMOHHBIX HABBIKOB, ICTETHMYECKON KYJIBTYpPbI, CIOCOOCTBYET
WHTETpaIi OWOJIOTHYECKUX 3HAHUHN C TPEICTABJICHUSIMU U3 JPYTUX YYCOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe MONT0XKEHHS O MPEAHA3HAYEHUU yueOHOTro
npenmera «buonorus» cocraBUIM OCHOBY Uil ONpENENCHUsS MOAXOJO0B K OTOOpYy U
CTPYKTYPHUPOBAHUIO €TO COAEPIKAHUS, TPEJICTABICHHOTO B IPOrpaMMe MO OHOIOTHH.

OT160p conepxanus yueOHOro nmpeamera «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
HO3UIHUI KyJIBTypOCOOOPa3HOIO MO/AX0/1a, B COOTBETCTBUU C KOTOPHIM OOy4YarOIIUECs TOJIKHBI
OCBOUTH 3HAHHS W yMEHHS, 3HauUMble I (opMHUpOBaHHs OOLIEH KyJIbTYypbl, ONpEIefione
a/IeKBaTHOE IIOBEJCHUE YEJIOBEKa B OKpY’Kalollel NpUpOAHOM cpene, BOCTpeOOBaHHbIE B
MOBCETHEBHOM KHM3HU U MPAKTHYECKON nesTenbHOoCTH. Oco00e MeCcTo B ATOW CHCTEME 3HAaHUN
3aHMMAIOT 3JIEMEHTBl COJEP)KAHUSA, KOTOpbIE CIIy>)KaT OCHOBOM Uil  (OpMHUpPOBaHUS
NPEACTABICHUM O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTALMSX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aIUH OMOJIOrMYECKOr0 00pa30BaHMs.

CTpyKkTypupoBaHHE COJEepXkKaHUs Y4yeOHOro MaTepuasia B TporpaMMe IO OHMOJIOTUH
OCYIIECTBJIEHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
J)KUBOM TNpPHUPOABI, O €€ YpPOBHEBOW OpraHHU3allUM W JBOJIOLMH. B COOTBETCTBUM C 3THUM B
CTpYKType y4eOHoro npeamera «bronorus» BblIelIeHbI CIEAYIONUE COAepKAaTeIbHbIC JIMHUU:
«buonorus kak Hayka. MeToapl HAyqHOTO MO3HaHUY, «KileTka Kak OMOIOTHYecKass CUCTEMAY,
«Opranusm kak Ouosiornyeckas cucrema», «Cuctema ¥ MHOroodpasue OpraHMuecKoro Mupay,
«OBOJIOLHNS )KUBOU MPUPOIBD, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Henr usyuenuss yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
00ydJalmUMHUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATBHOW OpraHU3alliU >KUBBIX CHCTEM
pPa3HOTO paHra U MPUOOPETCHHE YMEHUH HCITOJIb30BATh 3TU 3HAHUS IS TPAMOTHBIX JICHCTBUH B
OTHOIIEHUU O0BEKTOB KMBON MPUPOJIBI U PEILICHUS PAa3INYHBIX )KU3HEHHBIX MTPOOIIEM.

Jloctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus»» Ha 06a30BOM YpOBHE
o0ecreynBaeTcsl pelICHUEM CIeIyIOINX 3a/1a4:

OCBOCHHE OOYYaIOUIMMHUCSA CUCTEMbl 3HAaHMKA O OWOJIIOTHYECKUX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBMiIax, CIyKallMX OCHOBOH Il (pOpMHUpPOBaHUS
NPEACTABICHUI O €CTECTBEHHO-HAyYHOM KApTUHE MHUpa, O METOJaX HAy4YHOro IO3HAHWS,
CTPOCHUHU, MHOI000pa3sMM M OCOOCHHOCTSAX MHBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allHH,
BBIJAIOIIUXCS] OTKPBITUSAX U COBPEMEHHBIX MCCIICIOBAHUSIX B OMOJIOTHH;

(dbopMupoBaHue y OOy4arOUIMXCs [O3HABATEIbHBIX, MHTEIJICKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B IpoIecce aHanu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTUU HAYyYHBIX B3IJIS/IOB,
UJed ¥ 0JIX0/I0B K M3YUYEHHIO )KUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHU3alluu;



CTaHOBJIGHHE Yy oOyd4aromuxcs oOImeld KyJIbTypbl, (YHKIHOHAJIBHOH TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH M OLIEHUBATH SIBICHUS OKPY’KAIOIIETO MHpPA >KUBOM MPUPOABI Ha
OCHOBAHWY 3HAHHI U OMBITA, TOJYYSCHHBIX IPU U3yUYSCHHH OHOJIOTHH;

(dbopmupoBaHHe y OOYyYaroIIUXCS YMEHHH WJUTIOCTPUPOBATH 3HAYCHHUE OHMOJIOTHYECKHX
3HAHUNA B TMPAKTUYECKOW MACSITENPHOCTH YEJIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI U arpoOMOTEXHOJIOTU;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIIOBEKOM >KHBOH IPHPOJIBI,
HEOOXOJIMMOCTH OEPEKHOTO OTHOIICHHUS K HEl, COOIOICHUS ITHYECKIX HOPM TIPH MPOBEICHUN
OMOJIOTMYECKUX HCCIIEIOBAHUM;

OCO3HaHME HEHHOCTH OMOJOTMYECKMX 3HAHUH JUIS MOBBIIICHUS YPOBHS SKOJIOTHYECKOH
KYJBTYpPBL, 7151 JOPMHUPOBAHUS HAYIHOTO MUPOBO33PCHUS;

NPUMEHEHHUE MPHOOPETEHHBIX 3HAHWUM W YMEHUH B TIOBCEJHEBHOW JKWU3HU JUIS OLCHKH
HOCJEACTBUIA CBOEH JEATENILHOCTU I0 OTHOIIEGHUIO K OKpYyXarolell cpene, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHME U COOIOICHNE Mep MPodHuIakTHKK 3a00JIeBaHUN.

B cucreme cpennero obmiero oOpazoBanusi y4eOHbIN npeamer «buomorusy, nydaembii
Ha 0a30BOM YPOBHE, SIBIISICTCS 00513aTEIbHBIM YYCOHBIM MPEIMETOM.

s u3yyeHus 6Mosoruu Ha 6a30BOM ypOBHE CpeJHEro olIiero o0pa3oBaHHUs OTBOIAUTCS
68 yacos: B 10 kitacce — 34 yaca (1 gac B Heznento), B 11 kiacce — 34 yaca (1 yac B Hezieno).

COJAEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorust Kak Hayka.

buonorust xak Hayka. CBsizb OMOJIOTMH C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiiocoduei, 3TUKOW, 3CTeTUKOM MU mpaBoM. Ponbs Ouomoruu B
(hopMUpOBaHUH COBPEMEHHOUN HayYHOH KapTHHBI Mupa. CucTtemMa OMOIOTUYECKUX HAYK.

Mertoapl TO3HAHUS KUBOW MPUPOBI (HAOTIOIEHNE, YKCIIEPUMEHT, OMMCAaHNUEe, U3MEPEHUE,
KJaccuukanus, MOJASIMPOBaHNE, CTATUCTHIECKAss 00pabOTKa TaHHBIX).

JdemoncTpanum:

[Moptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabmuib! U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTopHble U NpaKTH4YecKHe padoThi:

[Ipaktuueckas pabora Ne 1. «lcnonmp3oBaHue pa3TUYHBIX METOJOB MPH H3YYCHHUH
OMOJIOTMYECKHX O0OBHEKTOBY.

Tema 2. ’KuBble cucTeMBbI M HX OpPraHU3aIUA.

JKuBbie cuctembl (OMOCHUCTEMBI) KakK TpeaMeT u3ydeHus Ouosioruu. OTinune >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CpoiictBa OmocucteM © HUX pazHooOpazue. YPOBHHM OpraHM3alUU OHOCHCTEM:
MOJIEKYJIIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIA,  OpPraHU3MEHHBIM,  MOMYISIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIIEHOTUYECKHH ), OMOCEPHBIN.

JlemoHcTpamum:

Tabmuuel u cxembl: «OCHOBHBIE NPU3HAKU KHU3HI», «YPOBHM OpraHM3alud KUBOH
PUPOIIBDY.

O6opynoBanue: moaens Mosiekyibl JTHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHHUE KJIETKH.



XUMHYECKUH  COCTaB  KIIETKH. XUMHYECKUE  DJIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMM BOJBl M MHUHEPAJIBHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI 6enkoB. HesameHnmbie
U 3aMEHHMBIE AMHHOKHCIIOTHI. AMWHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpBHI OEITKOBOU
MOJIEKYJIbl (IE€pBHYHAs, BTOpUYHAs, TPETHYHAs U 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa 0enKoB. buonorndyeckue GyHKIIMN OEITKOB.

®epmeHThl — OHonoruyeckue karaiausartopbl. CTpoeHue (epMeHTa: aKTHBHBIM LIEHTD,
cyoctpatHas crnemuduuHocts. Kodepmentsl. Burtammubpl.  Otiauuus  depMeHTOB  OT
HEOPraHWYECKUX KaTaJIn3aTOPOB.

VYraeBoasl: MOHOCaXapHibl (III0K03a, pubo3a U J1e30Kcupud03a), Aucaxapuibl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmall, TJIUKOreH, Ieultoio3a). buomornueckue QyHKIMH
YIJIEBOJOB.

Jlununel: tpurauuepunsl, Gochonunuasl, crepounsl. [‘uapodurbHO-rUAPOPOOHEIE
cBoiicTBa. buonornueckue Gpynkuuu nunuaoB. CpaBHEHUE YIJIEBOIOB, OENKOB M JIMIMJOB Kak
VCTOYHUKOB SHEPIHUH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotnasl — MOHOMEPBI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u ¢yuxkuun JJHK. Crpoenne u ¢ynkumu PHK. Buasr PHK. AT®: crpoenue u
dbyHKIIH.

Huronorus — Hayka o kinerke. KierouHas teopus — mpumep B3aMMOIECHCTBUS UAECH U
(akTOB B HAYYHOM MO3HAHUH. METO/IbI U3y4EHUS KIIETKU.

Krnerka kak nenoctHas xuBas cucrema. OOlue Npu3HaKU KIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, moJiekyibl JIHK kak renernyeckuii ammapar, CuCTeMa CUHTEe3a Oeka.

Tumbl KIETOK: »yKapHOTHUecKas M mpokapuoTuyeckas. (OCOOEHHOCTH CTPOEHUS
npokapuoTudeckoit kineTku. Kinerounas crenka Oakrepuit. CTpoeHHE 9yKapuOTHYECKON KIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, WX (YHKIMH.
[Ina3matuueckas memOpaHa, e€ cBoicTBa W (QyHKuuu. LluTorulasma u e€ OpraHoOUbL.
OnnomemOpanuble opranounasl kietku: IIIC, anmapar [onbmku, mm3ocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHAPUH, IMiacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U IIACTH.
Bupas! miiactun. HememOpaHHbIe OpraHOM bl KJIETKH: pUOOCOMBI, KJIETOUHBINA LIEHTpP, LEHTPUOIIH,
PECHUUKH, KTyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynsaTopHbIil HeHTp KiIeTku. CTpoeHue aapa: siepHas 00010uka, Kapuorasma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIIECTB B KJIETKE.

JlemoHcTpamum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. neiinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesneHrie XUMHYECKHX JJIEMEHTOB B  HEXHUBOW MIPUPOIEY,
«Pacnpenenenne XuMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanyeckass TabnuIa XUMHUYECKUX >JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB, «brnocunTes Genka», «CtpoeHue MoJeKyisl Oenka», «Ctpoenue pepmenTay,
«Hyxnennoseie kuciotsl. [JHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKapuoTHYECKOM
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KieTKn», «CTpoeHue
IIPOKAPUOTHUYECKOH KIETKN», «CTpOEHHE A1Ipa KIETKW», « YTIEBOAB, «JIunuap».



OO6opynoBaHue: CBETOBOW MHKPOCKON, OOOpYJOBaHUE MIJIsi MPOBEACHUS HAOIIOJCHUH,
U3MEpPEHUH, IKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTHTEIbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

JlaGopatopnast pabora Ne 1. «M3ydyeHue KaTalUTHYECKOH aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WIN KaTaaas3bl)».

JlaGopatopnass padota Ne 2. «M3ydeHume CTpOEHHUS KIETOK DPACTCHHH, >XHBOTHBIX W
OaxTepuil MOl MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U X OMHCAHUEY.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

Ob6men BemecTB, Wik MeTabomu3M. AccuMmwisAnus (IJIaCTUYECKUH OOMEH) |
JUCCUMUIIALUS (3HEpreTuyecKuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB U SHEPTUU B IOHUMaHUHU MeTaboIn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpOoGHBIA U rereporpodHslidi. Pons depmenToB B 00MeHe
BELIECTB U MIPEBPALLEHUH SHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3el (orocunTeza. Peaknum ¢doTocuHTE3A.
OddexTuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3A AJIs KU3HU Ha 3emiie. Biusiaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OaKTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emuite.

OHepretuyeckuii oOMeH B  KjieTke. PacuiernsieHue  BEIIECTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl YHEPreTUUecKoro oomMena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxkuciaeHwe, WIM  KIETOYHOE JbixaHue. OKUCIHUTEIbHOE
dbochopmmpoBanue. DPHEKTHBHOCTH IHEPTrETUIECKOTO OOMEHA.

Peakiuu MmarpuyHoro cuHTe3a. [enermueckas wuHdpopmarmus u JHK. Peamuzamms
TeHeTUYEeCKON MHQpOpMAIMK B KJIeTKe. [ eHeTHueckuid KoJ M ero cBoicTBa. TpaHCKpUIIUS —
matpuunblii cuHTe3 PHK. Tpauncnsnus — 6uocunres 6enka. Dtansl Tpancasiuuu. Kogupoanue
aMUHOKHCIIOT. Posb pubocom B GMocuHTe3€e Oernka.

Hexnerounsie ¢opmbl xku3Hu — BHUpychl. HMcrtopus otkpeitus BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS U )KU3HEHHOTO LKKIa BUpycoB. bakrepuodaru. boneznu
pacTeHuil, >KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpYycaMH. Bupyc uMmmyHoaedunura dyenoBexa

(BUY) — Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpHUIIMSA, peBepTaza M HMHTErpasa.
[TpodumakTrka pacripocTpaHeHHUs] BAPYCHBIX 3a00JI€BaHUIA.
JdemoHncTpauuu:

Hoptpets: H. K. Konwuos, /1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmumer  w cxembl: «Tumbl  muTaHusy, «Mertabomm3m»,  «MHUTOXOHAPUS,
«JHepretnueckuii ooMmen», «Xmnopomiact», «Dorocuntes», «Ctpoenne JJHK», «Ctpoenune u
¢byHkuuonupoBanue reHa», «CuHTe3  Oenka», «l'eHermueckuii  kom», «Bupyce,
«baktepnoparn», «Ctpoenne wu xu3HeHHbId 1wmki Bupyca CIIMJla, Oakrepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moxaenu-ammukanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHUe KIETKN», Mojienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounbrii mukm, wWiM KU3HEHHBIM UK KieTku. MaTepdasa m mutos. Ilpomeccsr,
nporekatomue B uHTepdase. Permukamms — peakius matpuanoro cuHrte3a [JHK. Crpoenue
XpoMocoM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIMTUIOMAHBIA M TaIIOMIHBI XPOMOCOMHBIE



Habopbl. Xpomatuasl. L{uTonornueckre OCHOBBI Pa3MHOXKEHUS U WHIWBUIYAITLHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wimetkn — muto3. Cramum mwmrtosa. [lporiecchl, mpoucxonsiiue Ha pa3HBIX
CTaAUsAX MUTO3a. BuoIornueckuii CMbICII MUTO3A.

[IporpamMmmupyemas rudenb KIeTKH — aromnTo3.

@dopMBI  pa3MHOKCHHSI OpPraHM3MOB: Oecroysioe W T0JIoBoe. Buabl  Oecmoioro
Pa3MHOKEHHUS: JCJIICHHE HAJBOE, MOYKOBAHHWE OJIHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHMeE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE s
CEJIeKLHUU.

[TooBOE pa3zMHOKEHUE, €T0 OTJIIMYHUS OT OECIIONOTO.

Meiios. Cragum wmeio3a. [lpomeccsl, mpoucxomsmiue Ha cTagusx meiosza. [loBemenue
xpomocoMm B Meio3ze. Kpoccunrosep. buonornueckuii cMbICI M 3HAYEHUE MEH03a.

l'amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIE JKee3bl:
CEMEHHUKHU U simaHukn. OOpa3oBaHHWE W Pa3BUTHE IOJIOBBIX KIETOK — raMmeT (CIepMaTO30M],
AllleKNIeTKa) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHMS SIMIEKIETOK U
crnepmaTto3onaoB. Omnonorsopenue. [laprenorenes.

NunuBuayanbHoe pa3Buthue (OHTOTEHE3). OMOpHOHANbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl 3MOPHOHATBHOTO PA3BUTUS Y MO3BOHOYHBIX KHBOTHBIX: JIPOOJICHHE, TacTPYJISIus,
opranorene3. [loctamOproHanbHOE pa3BUTHE. THIBI TOCTIMOPUOHAIBHOTO PA3BUTHS: MPSIMOE,
HenpsMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUsS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuiel U cxemMbl: «DOpMBI pa3MHOXKEHHUS OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
LIBETKOBBIX pacTeHUui», «BereraruBHOe pa3MHOXEHUE pacTeHUN», «JleieHne KIEeTKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpO€HHE XPOMOCOMBDY, «KJIETOUHBIN UK,
«Permmukanus [JHK», «Murtosy, «Mehos», «IIpsmoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeoBeKa», « OCHOBHBIE CTa U OHTOTEHE3a).

OO6opynoBaHue: MHKPOCKOI, MUKporpenaparbl «CrnepMaTo30HIbl MIIEKOIUTAIONIET0Y,
«Siuexnerka milekonuTaroniero», «KapuokuHes B KJIETKax KOpemika JyKa», MarHUTHas
Moaenb-anIukanus «Jlenenue knetkn», moxens JIHK, Mogens metadazHoi XpOMOCOMBI.

JlabopaTopHble M NpaKkTHYeCKHE PadOThI:

Jlaboparopnas pabora Ne 3. «HabmoneHne MuTo3a B KIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIPEIapaTax.

Jlabopatopnass pabota Ne 4. «/3ydyeHwe CTpPOCHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh H H3MEHYHBOCTh OPraHU3MOB.

IIpenmer wu 3amaum reHeTuku. Mcropus pa3BUTHUS TEHETHUKH. PoJib LUTOJIOTMU U
SMOPHUOJIOTUN B CTAHOBJICHUM I'eHeTUKU. Bkiiag poccuiickux u 3apyOexKHbIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHEeTUKH (TUOPHUIONIOTUYECKUH, NUTOTEHETUYECKHH, MOIEKYISIPHO-
reHetuyeckuii). OCHOBHbBIE TeHETHUECKUE MOHATHUS. [ eHeTHYecKasi CHMBOJIMKA, UCTIONb3yeMasi B
CXEMax CKpEIBaHHI.

3aKOHOMEPHOCTH  HACJEOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Mengenem.
MounorubpuaHoe ckpenyBaiie. 3aKoH eIMHO000pa3us THOPUA0B MepBOTo nokoseHus. [IpaBuso



JOMUHUPOBaHMUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uyuctorhl ramer. [lomHoe u
HETOJHOE JOMUHHUPOBAHHUE.

JuruOpuaHoe CKpelmMBaHWE. 3aKOH HE3aBHCHUMOTO  HACJIEIOBaHUS  IMPU3HAKOB.
[{uToreHeTHueckre OCHOBBI TUTHOPHUIHOTO CKPEIIMBAHUA. AHAJIN3UPYIOLIEE CKPEIIUBAHUE.
Hcnonb3oBaHne aHATM3UPYIOMIETO CKPEUTUBAHUS TS ONIPEACTICHHUS TeHOTHUIIA OCOOH.

CueruilenHoe HacienoBaHue mnpu3HakoB. PabGora T. Moprana mo CHEMJICHHOMY
HACJIeIOBaHUIO reHOB. HapylieHue cuerieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpeaeieHne mnoia. AyTOCOMbI U MOJOBBIE XPOMOCOMBI.
l'omorameTHble W rereporaMeTHble OpraHu3Mbl. HacienoBaHue NpHU3HAKOB, CLEIUIEHHBIX C
MOJIOM.

N3meHunBOCTh. BHbl ”3MEHUNMBOCTU: HEHACIIECTBEHHAs U HacleACcTBeHHas. Ponb cpenbl
B HCHACIIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTEPUCTHKA MOIU(PUKANUOHHOW H3MEHYUBOCTH.
Bapuauvonsslil psa v BapuanMoHHas kpusas. Hopma peakuun npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON N3MEHUYHNBOCTH.

HacnencrBennasi, wiu reHoTUNHUYECKas, U3MEHUYUBOCTb. KOMOMHATHUBHAS W3MEHUYUBOCTbD.
Meiio3 ¥ TMOJNOBOM TpOIECC — OCHOBA KOMOMHATHBHOW W3MEHUYMBOCTH. MyTalllOHHAs
u3MeH4YMBOCTh. Kitaccudukamusi MyTanuid: reHHBIC, XpPOMOCOMHBIC, TeHOMHBIe. YacToTa u
NpPUYMHBI MyTaluid. MyTtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIIEICTBEHHON
n3menurnBocty H. M. BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'eneruka uenoBeka. Kapuorum dyenoBeka. OCHOBHbIE METOJIbI T€HETHKH YEJIOBEKA!
TE€HEAJIOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OWOXMMHUYECKHUN, MOJIEKYJISIPHO-
reHetudyecknid. COBpPEMEHHOE OIpeNe/IeHHe TEeHOTHUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUe, B ToM uucie ¢ nomouipio III[P-ananu3a. HacnenctBeHHble 3a0oneBaHus
YyelloBeKa: TeHHbIe Ooyie3HW, OOJIE3HM C  HACIEACTBEHHOW MPEapacroiOKEHHOCTHIO,
XpoMocoMHBIE Oonie3HH. ComaTHueckue ¢ TeHepaTHBHbIE MyTanud. CTBOJOBBIC KIIETKH.
[TpuHLIMIIBI 310pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUYCHHUS T€HEeTHUYECKHUX
Oone3neil. MeauKo-reHeTHUeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHE MEAMIIMHCKOW TEeHETHUKU B
NPEIOTBPAIICHUH U JICUSHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHncTpauuu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3, C. C. Yerepukos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBumos.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 UTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IMTOTEHETHYeCKass OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«urubpunnoe ckpeuBanue», «Luromornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUS,
«Meio3», «B3auMoaeiCcTBrE alIENbHBIX T€HOBY», «['eHeTnueckrne KapThl paCTeHUH, JKUBOTHBIX
U 4yeloBekay, «l'eHeruka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS, CLEIUICHHOTO C TOJIOMY,
«KapuoTunsl 4YenoBeka W IKHBOTHBIX», «Bumbl wu3MeHunBOCTHY», «MoaudukarmonHas
U3MEHYNBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Tpynn KpoBu», «MyTalloHHas
U3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmmIMKanuu «MoHOTHOpHIHOE CKpemuBanue», «HemonHoe
JOMUHUpPOBaHUE», «Jurubpunnoe ckpemmuBanuey, «llepekpéct XpoMoCOom», MHUKPOCKON WU
MuKpornpenapar «J[pozodwmiay (Hopma, mytanuu GopMbl KpPbUIHEB U OKPACKH Tena), repbapuit
«I"opox moceBHOI».

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThI:



JlaGopatopHnas pabota Ne 5. «/3yueHue pe3ynbTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(UIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTtopnas pabota Ne 6. «M3yuenne MomupuKaIMOHHON U3MEHUUBOCTH, TTIOCTPOEHUE
BAapUALMOHHOTO Ps/1a ¥ BAPUALIMOHHON KPUBOID».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTanumid y JApo30pMibl Ha TOTOBBIX
MUKpOIIpenaparax.

[IpakTuueckas padora Ne 2. «CocTaBieHre U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLecc. 3apoKICHUE CENeKIUN U foMecTukanusa. Yuenue H. 1.
BaBunoBa 0 meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJNbTypHBIX pacTeHuid. LleHTpsI
MIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, HOpOJIa, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MacCoBblii U WHANBUAYAIbHBIH OTOOPHI B CENEKLUU
pacTteHui u kUBOTHBIX. OlLleHKa 3KcTepbepa. bIN3KopoICTBEHHOE CKpeIMBaHUEe — UHOPUIMHT.
Uucras nuaus. CkpenyBaHUEe YHCTHIX JuHHMA. [erepo3uc, wiu THOpUAHAS cCHIA.
HepoactBennoe ckpemmBanue — aytOpuauHr. OtnanéHHas THOpuUam3auss W €€ yCHEeXH.
HcKycCcTBEHHBIM MyTareHe3 W IMOJYy4Y€HUE MOJUIUIOUJIOB. JIOCTHIKEHMS CENeKUHMHU PACTCHHM,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kak orpaciib IpOM3BOACTBA. ['€HHas HHXEHepus. OTambl CO3AAHUSA
pexomOunantHot JIHK u Tpancrennsix opranusmoB. Kiierounas wunxkenepus. Kiierounsie
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHMpoBaHKe BbICOKOIPOIYKTHUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE M JdTHYeckue mnpobnemel. 'MO —
TeHETUYECKU MOAU(PHUIINPOBAHHBIE OPTaHU3MBI.

JemoHcTpanmu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. ®@. liBaHoOB.

TaGmuupel u cxembl: KapTa «LIeHTpBI MPOUCXOXKIEHHUS M MHOrooOpasusi KyJIbTYpPHBIX
pacTtenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHMiD», «OTnanéHHas
rubpunmzamusy, «Paborer akagemmka M. @. HWanoBay, «l[lomumiongus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylIbTypbl U KIOHHUpOBaHUE», «KOHCTpyupoBaHuEe U MepeHoc
T€HOB, XpPOMOCOM).

Ob6opynoBaHue: MYJSDKH IUIOJIOB U KOPHEIUIOAOB JTUKUX (OPM U KYJIbTYpHBIX COPTOB
pactenuii, repbapuii «CelbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTtopHble U NpaKkTH4YecKHe padoThbi:

Dkckypeusi « OCHOBHBIE METOMABI U JIOCTHDKEHHUS CENEKIMU PacTeHH M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHIMUIO, MJIEMEHHYI0 ()epMy, COPTOUCIBITATENbHBIH Y4YacTOK, B TEIJIMYHOE
XO035ICTBO, 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBoIIOIIHOHHAS OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAA TEOpUS U €€
MecTO B Onojoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTHU U APYTUX HAYK.

CBI/I,Z[GTGJIBCTBEI 3BOJIOIUH. ITaneoHnToNIOrNMYECKHE: IIOCJIICA0OBATCIIbHOCTh IIOABJICHUSA
BUJIOB B IMMAJICOHTOJIOTUYECKOM JICTOIMCH, IepeXxoaHble GopMbl. broreorpaduyeckue: cXoacTBO
U paznuane GayH u HIop MaTepuKOB U OCTPOBOB.

DOMOpPHONIOTHYECKHe: CXOJCTBA U Pa3IUuus SMOPHOHOB DPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHI/ITeJIbHO-aHaTOMI/I‘-ICCKI/ICZ TOMOJIOTUYHBIC, AaHAJIOTUYHBIC, PYAUMCHTAPHLIC OpPraHbI,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEH y BCEX OpraHU3MOB.

OpomonoHHass Teopus Y. [lapBuHa. [lpeanocslnky BO3HHKHOBEHUS JTapBHHH3MA.
JIBIOKyIIME CHJIBl  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHME IIpH
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas H3MEHYHMBOCTh, Oopb0a 3a CyllecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunreruueckas teopus 3Bomonuu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkpossomronus. [Tomysanus kak eqMHULA BUIA U 3BOJIOLUY.

JBwxymue cuibl ((hakTophl) SBOJIOLUN BUAOB B MpHUpojae. MyTallMOHHBIN mHpolecc U
KOMOWHATHBHAs HM3MEHYMBOCTh. [lomynsimoHHble BOJHBI W Jpeiid renoB. M3zomsamus u
MUTpaLus.

EcrectBeHHbIif 0TOOp — Hampapisromuil ¢axtop s3Bostonnu. POpMBI €CTECTBEHHOTIO
otOopa.

[IpucnocobaeHHOCTh OPTaHU3MOB KaK pe3yibTaT 3Botouuu. [IpumMepsl nmpucnocodaeHnit
y opranuzmoB. ApoMop¢03bl U UANOATANTALINH.

Bun u BunmooOpazoBanue. Kpurtepuum Buga. OcHOBHbIE (QOpPMBI BHI000Opa30BAHUSA:
reorpagpuueckoe, IKOJI0rHIECKOe.

MaxposBomronus. @opMbl 3BONIOLUK: (pueTHdeckas, AUBEPreHTHAs, KOHBEPIrEeHTHas,
napasuienabHasi. HeoOpaTumMocTh 3BOIIOLNH.

[IpoucxoxnaeHue  OT  HECHELMAIM3UPOBAHHBIX  npeakoB.  [Iporpeccupyromas
crenuanu3annsa. AganTuBHas pajauanus.
JdemMoHcTpanum:

Hoprpetsr: K. Jlunnei, XK. b. Jlamapk, Y. {apBun, B. O. KoBanesckuii, K. M. bap, O.
['exkens, @. Mroiiep, A. H. CeBepios.

Tabmuuel u cxembl: «Pa3BuTue opraHmueckoro mupa Ha 3emie», «3apOobIlu
MIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «DopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«EcrecTBeHHBIll  0TOOP», «MHOroo0Opasue copToB pacTeHui», «MHorooOpa3sue mOpox
AKHUBOTHBIX», «ITomymsiumn», «MyTanuonHas U3MEHYUBOCTbY, «ApoMop(h0o3bD»,
«Mmnoananranuny», «OO0mas nerenepauusy, «JBHKylue cuiibl 3Boironun», «Kapra-cxema
mapuipyta nytemectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «llpucnocobieHHOCT
opranusMoBy, «['eorpaduueckoe BuI000pazoBaHme», « IKOJIOTHIECKOE BU000PA30BAHUEY.

O06opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3JINYHBIMU TUIIAMH OKPACKH, HA0Op IIOA0B U
ceMstH, Kosutekuus «lIpumepsl 3alUTHBIX TPUCTIOCOOTIEHUH Y KUBOTHBIX», MOJeNb «OCHOBHBIE
HaIpaBJICHUS 3BOIONNNY, 00bEMHAs MOeNb «CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

Buoreorpaduyeckass kapra wmmpa, KowieKius «@DOpMBI COXPAaHHOCTH HMCKOIAeMbIX
KHUBOTHBIX M pacTeHUil», Mojenb anmukanus «IlepekpécT XpoMocoM», BIIaXHbIE MPeNnapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe mATYIIKM», MuUKporpenapar «/lpozoduna» (Hopma,
MyTau# (opMbl KPBIIILEB U OKPACKHU TETA).

JlabopaTopHble M NpaKTHYeCKHE PadOThI:

JlabGopaTtopnas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue nNpUCHOCOONIEHHOCTH OpraHu3mMa u eé
OTHOCHUTEJILHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KU3HU Ha 3emJie.

JloHay4Hble NPEACTABICHUS O 3apOXKAECHUM XKU3HU. HayuHble runores3sl BOSHUKHOBEHUS
KHU3HM Ha 3emiie: aOUOreHe3 W MaHcHepMus. XUMHUYEcKas 3BOJIOLUSA. AOGMOICHHBIH CHHTE3
OPraHMYECKHUX  BEIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKICHUE



XUMHUYECKOH sBomoIMK. HauanpHble dTanbl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HMKHOBEHHE NMPOTOKIETKU. IlepBble KIETKH U UX
sBosoNMsL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emsie mo oHpamM U nepuoaam. Karapxel. Apxelckas u
npoTtepo3oiickass dpel. Ilameozoiickas spa u e€ mNepuoabl: KEeMOPHICKUH, OpPIOBUKCKUM,
CUIIypUHCKHUH, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so3o0iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKUM, METIOBOM.

Kaitno3zolickas spa 1 €€ nmepuo/ibl: ajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMH
pPacTUTENILHOTO W JKUBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHWd M KMBOTHBIX. llosiBieHue,
paciBeT U BHIMUPAHUE TPYMI )KUBBIX OPTraHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak OTpakeHue HBOIOIMU. OCHOBHBIE CHUCTEMATHUYECKHE
IpyIIbl OPraHU3MOB.

OBonironus yenoBeKka. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpencTaBiIeHMH O
IPOUCXOXKICHNHU YesloBeKa. MeToibl M3yueHus: anTpornoreHe3a. CxoAcTBa U pa3inyusl 4eJI0oBeKa
Y KMBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YEIIOBEKa.

JBwxymme cwibl (pakTopbl) aHTpornoreHe3a. HacnencTBeHHas HM3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUil TpyZa, MBILUICHNUE,
pedb.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLMM YEJIOBEKA: AaBCTPAJONMMUTEKU, UEIOBEK yMEINbIH,
UYenosek mnpamoxondmui, YenoBek HeaHaepraibckui, YemnoBexk pasymublid. Haxonku
HCKOIIAaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAaHHs, 00JacTh pacHpoOCTpaHEHUs,, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME PACHI: €BPOIEOMIHAs (€Bpa3uiicKas), Herpo-
aBcTpasionjiHast  (dKBaTOpHajibHasg), MOHIOJOMAHAs  (A3MaTCKO-aMepuKaHCKas). YepThl
NPUCTIOCOOTICHHOCTH TPEACTABUTENCH UEeIOBEYECKUX pac K YCJIOBUSAM CYIIECTBOBAHMSL.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

[Hoptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabmuie! 1 cxembl: «Bo3aukHOBeHUEe COHEYHON CUCTEMBD», «Pa3BuTHEe OpraHU4ecKoro
mupa», «PacturenpHas kieTka», <« KuBoTHas knetka», «llpokapuoTnueckas KieTKay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOECHUS
YelloBeKa M UYeJIOBEKOOOpasHbIX 00e3bsiH», «OCHOBHBIE MECTa MaJeOHTONOTUYECKUX HAXOJOK
IIPEIKOB COBPEMEHHOIO 4eJIoBeKa», «/lpeBHenmue moan», «/IpesHue moaw», «llepBbie
COBpPEMEHHBIE JTIOAN», «UenoBeueckue paco».

O6GopynoBanue: wmysku — «[IpoucxoxaeHue dyenoBeka» (OIOCTBI  aBCTPAJOMHUTEKA,
MUTEKAHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CICNKA WIH U300pakKeHHs] KaMEHHBIX OpyIui
MEPBOOBITHOTO YelloBeKa (KaMHH-YOIIephl, pyOuia, ckpediia), TeOXpOHOJIOrHYecKas Tabaula,
Kosiek1usa «OopMbl COXPaHHOCTH UCKOIMAEMBIX )KMBOTHBIX U PaCTCHUI.

JlaGopaTtopHble U NpaKTH4YecKHe padoThbi:

[Ipaktuueckas padora Ne 1. «/3yueHue MCKOMaeMbIX OCTaTKOB PACTEHUMN M KUBOTHBIX B
KOJUIEKLIMSIX .

OKcKypeusi «OBOJIOLUS OPraHU4YEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WM
KpaeBeIUECKUIN My3€il).

Tema 3. Opranu3msl 4 OKpy:Kaomas cpeaa.



Okojorusi Kak Hayka. 3ajaud M pas3fesibl dKOJIOTMH. MeToabl 3KOJOTMYEeCKHX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AYIIHAs,  IMOYBEHHAs,
BHYTpUOpPTaHU3MEHHAs!.

Okonorundeckue (axropel. Kiaccudukanms skonorundeckux (akTopoB: abOHOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTUIECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue  (QaxkTopel:  CBET, TeMIlepaTypa, BJIKHOCTb. DOTONEpUOAU3M.
[TpucniocoOnenust opraHu3MoB K AeHCTBHIO adnoTHYeCKUX QakTopoB. bruomoruueckue puTMbl.

buotnueckne  Qakroppl. Bugsl OMOTHMYECKMX  B3aUMOJEHCTBHMHA:  KOHKYPEHIIMS,
XHUITHAYECTBO, CUMOMO03  ero ¢opmel. [lapazutusm, Koonepamus, MyTyaJin3M, KOMMEHCAIN3M
(KBapTHpPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HadeHHEe OMOTHYECKHX
B3aMMOJICHCTBHI [Tl CYIIECTBOBAHUSI OPIaHU3MOB B MMPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOMyssquu. OCHOBHBIE IIOKA3aTead MOMYJIALHUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, MHUrpauusd. JuHamuka
YHCJIEHHOCTHU MOIYJISILUY U €€ peryJsiusl.

JdemoHcTpaumnu:

[optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmuuer u cxemsl: kapta «[Ipupoaasie 30ub1 3emuan», «Cpenbl 0OUTaHHUS OPTaHU3MOB,
«Dotonepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJIALUN
uHby30pun-Tydenbkn», «llumessie nenmy.

JlabopaTopHbIe N NpaKTHYeCKHe padoThI:

Jlaboparopuas pabota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHHUI U3 Pa3HBIX MECT
oOUTaHUN.

JlaGopaTtopHnas padota Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTUE YEPEHKOB KOJICYCay.

[TpakTuyeckas padora Ne 2. «Iloacd€T MIIOTHOCTH NOMYJISAILMHA Pa3HbIX BUIAOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYeCKHE CHCTEMbI.

CooOmiectBo  opranuzmMoB  —  OuoneHo3.  CrTpykTypsl — OHoOLleHO3a:  BUIOBas,
MPOCTPaHCTBEHHAs, Tpodudeckas (nuiieBas ). Bunbl-noMmuaanTel. CBsi3u B OMOIIEHO3E.

Okonornyeckue cuctembl (d9kocucremsl). [loHsTHe 00 sKOCcHCTEME M OHOTreOEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, PpEAYLEHTHI.
KpyroBopoT BelecTB M IMOTOK SHEPruM B 3KocucTeme. Tpoduueckue (NMUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHbIE MOKa3aTeNu 3KOCHCTEMBI: Ouomacca,
OPOAYKIMsS. DKOJIOTHYECKHE NHpaMHJIbl: HPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOWYUBOCTb, CAMOPETYJISIIMsL, pazButue. CyKieccus.

[Ipupoanbie 3KocHCTEMBI. DKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOMHOIO WIH
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpONOreHHbIE 3KOCUCTEMBI. ATpo3KOcHCTeMBbl. Y pOoskocucteMbl. buonorunueckoe u
X031 CTBEHHOE 3HAUEHHE arpOIKOCHCTEM H YPOOIKOCUCTEM.

bruopasnoobOpasue kak (hakTop ycToHIMBOCTH dKOcHUcTeM. CoxpaHEHHE OMOJIOTHYECKOro
pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuipl, coctaB u cTpykTypa Ouocdepsl.
XKusoe BemecTtBo U ero QyHkuuu. OcoOeHHOCTH OHOc(epbl Kak TI00aTbHONW IKOCHUCTEMBI.
JluHamuueckoe paBHOBECHE M 0OpaTHas CBsI3b B Omocdepe.

KpyroBopotsl BemecTB W OMOTC€OXMMHUYECKHE ITUKIBI AJIeMEHTOB (yriepoja, a3ora).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH.



YenoeyecTBo B Onochepe 3emiin. AHTponoreHHble u3MeHeHus B Ouocdepe. ['mobanbHbie
9KOJIOTMUECKHE TPOOIJIEMBI.

CocymecTBoBaHM€e IPUPOBI U yenoBeuecTBa. CoxpaHeHue 6MopazHoo0pas3usi Kak OCHOBA
ycroifunBoctu Onochepsl. OcHOBa pallMOHATIBHOIO YIPABICHUS MPUPOJHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M 0XpaHa IPUPOIbI.

JdemMoncTpanun:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnanckwit.

TabGmuuel u cxemsl: «Ilumesble nenu», «buoneHO3: cocTaB U CTpyKTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHus», «OKojmoruueckas mnupamuaa», «buocdepa u yenosex»,
«9JKocUCTEMa IIMPOKOJUCTBEHHOTO Jeca», «JKOCUCTEMa XBOMHOro Jieca», «buoleHo3
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JEHCTBUS HA MPUPOIYY,
«BakHeilline MCTOYHMKM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «IlouBa — BakHeiIas
cocTapisonas ouocheps», «PakTopsl Aerpaganun nousy, «I[lapHukoBslii 3¢ dexT», «PakTophl
PaZMOaKTUBHOTO 3arpsi3HeHHs Onocdepbl», «O0mas cTtpykrypa ouochepsn», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBEIN dkpan Onochepr», «KpyroBopor yriepoma B Ouocdepey,
«KpyroBopot a3ota B mpupoe».

ObopynoBanue: MO/IEJIb-aNIIINKALUS «Tunnunele OMOIICHO3bD», rep6apmii
«PacturensHble  cooOmiecTBa», Komwlekuuu — «buoueHos», «Bpeaurenn — BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYpP», TrepOapuu U KOJUIEKIMM pPACTeHUH U  IKUBOTHBIX,
NpUHAAJIEKAIINE K Pa3HbIM 3KOJOIMYECKUM IpynaM oaHoro Buja, Kpacnas knura Poccuiickoit
Ddeneparun, H300pakeHHUsI OXPaHIEMBIX BHJIOB PACTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OGPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4JarmUMHUCS TIPOTpaMM CPeTHEro 00IIero 00pa3oBaHuUs: JIMYHOCTHBIM, METANIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATHI

B CTPYKTYpC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHUA MNPEAMCTA «buomorusy BBIJACIJICHBI
CICAYIONE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOMUMHCS  POCCHUMCKON  TpaKIaHCKOW
UJECHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHUIO OWOIIOTHH, IeJICHAMPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXIeHNI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAIULIUNA Pa3BUTHA
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaromIuxcsi pyKOBOACTBOBATHCS B
CBOEH  JCATENbHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLUIUMH  CHUCTEME
OMOJIOrMYeCcKOro 00pa3oBaHWs, HaJMYWE SKOJIOTHYECKOro IMPaBOCO3HAHHUA, CIIOCOOHOCTH
CTaBUTHb LCJIU U CTPOUTD )KU3HCHHBIC IJIAHBI.

JImaHOCTHEBIE PE3YIJIbTATBI OCBOCHHUA IPCAMETA «brnonormsy JOCTUI'alOTCA B CAHWHCTBEC
y4eOHOWM M BOCIUTATENBHON N1EATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LICHHOCTSMH, IPUHATHIMU B
oOmiecTBe TpaBUJIaMU U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIIO3HAHUS,
CaMOBOCIITMUTAaHUA W CaMOpPAa3BUTHUA, PA3BUTUA BHyTpeHHefI mo3unuu JIMYHOCTH, MATPpUOTU3MA,
YBaXXEHHUS K 3aKOHY W IPABOIOPSIKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
YBOXEHHUS, OEpPEeKHOT0  OTHOWIEHUS K  KyJIbTYpHOMY  HACJIEOUI0O U  TPaaUIUsAM
MHOTOHAllMOHAJIBHOTO Hapoaa Pocculickont @enepannu, MpUpoAE U OKPYKarOLIEH cpee.

JImaHOCTHEIE PE3YIbTATBI OCBOCHHA y‘I€6HOFO npeamMeTa «brnomorms» JOJDKHBI OTpaXaTb
TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXxcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEN
NO3ULMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAlWW, TO3UTUBHBIX BHYTPEHHHUX
yOKICHHIA, COOTBETCTBYIONINX TPAJAUIUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
PaCIMPCHUEC KU3HCHHOI'O OIBITA W OIbITa ACATCIIBHOCTHU B IPOLCCCE pCain3alliid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIBHOM IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIMTAHMS:

C(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUHCKOTO 00IIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IpaB U OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
IPaBOMNOPSIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH JEATEIBHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pPEeICHUH yqe6me 1 IIO3HaBaTCJIbHBIX 3a1a4, BBIIIOJIHCHHUU 6I/IOJ'IOFI/I‘~I€CKI/IX OKCIICPUMCHTOB;,

CIIOCOOHOCTh  OMpPEENIATh COOCTBEHHYIO TO3MIIMIO IO OTHOIIEHUIO K SBJICHUSAM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMCHUC YUUTBIBATH B CBOUX HeﬁCTBHHX HGO6XOI{I/IMOCTB KOHCTPYKTHBHOTI'O
B3ﬁHMOI[€ﬁCTBH$[ JIIOIIGP'I C pasHbIMU y6€)KI[eHI/I$IMI/I, KYJbTYPHBIMU LHEHHOCTSIMU U COLIMAJIbBHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
NIO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3aJ1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXAEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPIKAaHNUS;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU IE€ATEITbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH POCCUICKON TPAXKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepel PoawHON, TrOpAoCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK U KyJIBTYpPY, POILJIOE U HACTOALLEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEAMI0 M MaMSATHUKAM TMPUPOJBI,
JNoCTHXKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBJIIEHWE M pa3BUTHE
OHMOJIOTHH, TOHUMAaHHsI 3HAYE€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 O0IIIEeCTBA;

ujeiHas yoex 1EHHOCTh, TOTOBHOCTD K CIYXEeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE AYXOBHBIX LIEHHOCTENH POCCUICKOr0O HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYalMI0 M IMPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOHUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O NPUHATHSA LIEHHOCTEH CEeMEMHOM *KM3HU B COOTBETCTBUU C TPAAMLIMSIMU HAPOJIOB
Poccuu;

4) 3cTeTHYeCKOro BOCIMTAHMS

ACTETHYECKOE OTHOUICHHWE K MHpY, BKJIIOYAs ACTETUKY ObITa, HAYyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOLICHHUI;

MOHMMaHUE YMOIIMOHAIIBHOTO BO3/IEUCTBUS )KUBOM MPUPOJBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMIJICHHE MPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHMPOBAHHS  KYJbBTYPbl 310pPOBbS U
IMOLMOHAJIBHOIO 0JIArOINOJIYYHs:

NMOHMMAaHKE U peanu3alus 3J0pOBOro U 06e30MacHOro oopasa KU3HU (370pOBOE MUTAHHE,
COONIOZICHHE TUTHCHHYECKUX TMPABWI M HOPM, COQIAHCHPOBAHHBIM PEKUM 3aHITHA M OTIbIXA,
peryisipHas (Qu3MYECKass AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIECHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBBIO;

MOHMMAaHHE IEHHOCTU TPaBUJI WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MIOBEICHUS B CUTYalIUSX, YTPOXKAIOIIUX 340POBbIO U KU3HHU JIOACH;

OCO3HAaHHE MOCJEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YNOTPEOIECHUS aJIKOTOoJIs,
HApKOTHKOB, KypeHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TFOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKOHN U COLIMAIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATb U CaMOCTOSTEIbHO  BBIIOJHATH  TaKylO
JIeSATEIbHOCTD;



UHTEpeC K pasnuuHbIM cepaMm NMpodhecCHOHAIBHONW NESATEIbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOP OyayIieid mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TITAHEI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHHMIO U CaMOOOpPA30BaHUIO Ha MPOTSXKEHUH BCeH
KHU3HU;

7) 3IKOJIOTrHYECKOr0 BOCIIMTAHUSA:

9KOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAaHUS,

HIOBBIIIEHHE YPOBHS 3KOJIOIMYECKON KyJIbTYpbl: INpUOOpETEeHHE OIbITa IJIaHUPOBAHUS
IOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY>KAIOILEN CPEIBI;

OCO3HAHME TII00ALHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIeM U IMyTel UX PELICHHUS;

CIIOCOOHOCTh MCNOJIb30BaTh MpUOOpETaeMble MPU U3YUEHUU OMOJIOTHUHU 3HAHUS U YMEHUS
IpU pelIeHUuH MpoOJeM, CBA3aHHBIX C palMOHAJIBHBIM MPUPOAONOIb30BaHUEM (COOIIOCHNE
IIPAaBWJI TOBEJIEHUS B NPHUPOJAE, HAIPABICHHBIX HAa COXPAHEHUE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUIOB, YKOCHCTEM, OHOCc(hepsl);

aKTUBHOE HENpUATHE NEHCTBUM, NMPHUHOCSIIMX Bpel OKpYXKarolled NpUpOJHOW cpee,
YMEHHE MPOTHO3MPOBATH HEOJIArONpHUATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JEHUCTBUN U NPEAOTBPALLATh UX;

HQJIMYUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOHW KyJbTYpbl, OIIBITA
JESATENIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBAaTbCSI HMHU B
II03HABATEJIbHOM, KOMMYHHMKAaTMBHOM M COLMAJIbHOM IIPAaKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOH JEATEIbHOCTU IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKM UM OOLIECTBEHHOM NPAaKTUKH, OCHOBAaHHOIO Ha JMAJOre KyJbTyp,
CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE A3BIKOBOM M UUTATEIBCKON KYJIBTYPBI KaK CPEICTBA B3AUMOICHCTBU
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHUMaHWEe crenuPuKu OWOJIOTHH KAaK HAyKH, OCO3HaHUA €€ ponu B (HOPMUPOBAHUH
PaLMOHATIBHOI'O HAyYHOI'O MBIIIJICHHUS, CO3aHUU LIEIOCTHOTO MPECTaBICHNUS 00 OKpY KarolieM
MHpe KaK O €IMHCTBE NPUPOABI, YelIOBeKa U oOIecTBa, B TMO3HAHWU HPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUH MTPOOIIEM COXpPaHEHUS PUPOTHOTO PABHOBECHS,

yOexI€HHOCTh B 3HAUUMOCTH OMOJIOTMU Ul COBPEMEHHOW LIMBMIIM3ALMU: OOecredeHus
HOBOTO YPOBHS pa3BUTHs MEIMLMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEeH BBIX0/a U3 TI00aTbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PalliOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOIMYECKHX 3HAHUM B LIEJSAX MOBBILICHUS OOIIeH
KYJbTYpBl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTaBHOM dYacTu (PyHKIHMOHAIBHOM
IpPaMOTHOCTH 00y4Jaronuxcs, popMupyemMon pu u3y4eHnr OUOJIOTHH;

IIOHMMAaHHE CYIIHOCTH METOJOB ITO3HAHUS, MCIONb3YyEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IOJyyaeMble 3HAHUS I8 aHanu3a M OOBSCHEHUS SBICHUN
OKpY’KaIOIIET0 MHUpa M HPOMCXOJAIIUX B HEM H3MEHEHHUH, yMEHHUE JAenaTb OO0OCHOBAaHHBIE
3aKJIIOYEHHST HA OCHOBE HAay4HbIX (DAaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ul peIIeHUs
po6JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;



OCO3HAaHHUEC LICHHOCTH Hay‘-IHOI\/'I ACATCIIbHOCTH, TOTOBHOCTb OCYHICCTBJIATH MPOCKTHYIO U
HCCICOOBATCIIbCKYIO ACATCIIbHOCTD HHAUBUAYAJIBHO U B T'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPA30BAHUIO M CaMOOOpPa30BaHHIO, K
aKTMBHOMY TIOJIyYCHHWIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHH C >KH3HEHHBIMH
HOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3ynbTaThl OCBOCHUSA Y4eOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYUMBIE IS (pOpMHpOBAHUS MHPOBO33PEHHUS  OOYYAIONIMXCA  MEXAUCUUIUTHHAPHBIC
(MexTIpeIMeTHBIC) 00IIeHaAYYHbIC TTOHSTHS, OTPAKAIOIINE [IETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieliuKy METOJIOB IMO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUS,
SBJIEHUE, TPOIECC, CHUCTEMa, HAay4dHbI (hakT, MPUHIMI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, MCCIeOBaHUEe, HAOIIOJeHNE, W3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (TMO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECIICUNBAIOIINE
(dhopMupoBaHre (QYHKIIHMOHATHHONW T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMH OO0YYarOIINXCs,
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE Yy4eOHBIC ICHCTBHS B IO3HABATEIBHOW U
COLIMAJIBHON ITPAKTHKE.

MeranpeameTHbie pe3yJIbTaTbl OCBOCHUSI MPOTpaMMBbl CPEIHET0o 00IIero ooOpa3oBaHUs
JIOJKHBI OTPaKaTh:

OBiageHne yHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITENILHO  (DOPMYJTHpOBaTh M aKTyalM3UPOBATh MNPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONB30BaTh TPU OCBOCHMM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, KilaccuHKaiuy, 0O00OIIEHHUsI), PACKPBIBATH CMBICI OHOJIOTHYECKHX
MOHATUH (BBIIETATH UX XapaKTePHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C JPYTUMHU MOHATUSIMU);

OTIPENIETIATh e JeATeTbHOCTH, 3aJaBas TapameTpbl U KPUTEPUH WX JIOCTHKEHUS,
COOTHOCHUTH PE3YJbTaThl AEITEILHOCTHU C MOCTABICHHBIMU LIETSIMU;

UCTIONB30BaTh OMOJIOTMYECKUE TOHATUSA IS OOBsCHEHUs (aKTOB M SBICHUN >KUBOU
PUPOJIBL;

CTPOUTH JIOTMUECKHE pACCYXKIeHUs (MHIYKTUBHBIE, JACAYKTHBHBIC, [0 aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBO/IbI U 3aKTIOYECHUS;

MPUMEHSATh CXEMHO-MOJICIBHBIE CPEACTBA JJIA MPEACTaBICHUS CYIIECTBEHHBIX CBSA3CH U
OTHOIIIEHWN B M3Y4YaeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh TUIAH PEIICHHS TPOOIIEMBI C YYETOM aHAIM3a UMEIOLIUXCS MAaTePUATbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBUE PE3YJIHTATOB IIETISM,
OLICHUBATh PUCKU MOCJIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATh M BBINONHATH pPabOTy B YCJIOBHSIX pEaTbHOTO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIUICHUE MPU PEIICHUH KM3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATENbCKHE TeHCTBUSI:



BJIAJICTh HaBBIKAMHU Yy4EOHO-MCCIIEOBATENBCKON U MPOEKTHOU NIESTENbHOCTH, HABBIKAMHU
paspeuieHus mpooseM, CocOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY TOHCKY METOJIOB
pelIeHusl MPaKTHYECKUX 3aa4, TPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

UCIIONBb30BaTh PA3IMYHbIE BUABI ACSITEILHOCTH IO TMOJYYEHHI0O HOBOTO 3HAHUA, €ro
UHTEpIpETalny, NMPeoOpa3oBaHUI0O U MPUMEHEHHIO B YYEOHBIX CUTYalMsX, B TOM YHUCIE IpU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOEKTOB;

(hopMHUpPOBATH HAYYHBIH THIT MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBBIMU
MOHATUSAMHU U METOJIAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpa30BaTENbHON NEATETBLHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTYaJlM3WpOBATh 3a7ady, BBIIBUTATh
TUNOTe3y €€ pelleHHs, HaxOAuTh AapryMEHThl NJs J0Ka3aTelbCTBA CBOMX YTBEPKIACHMHIA,
3aJaBaTh apaMeTphl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IMOJMyYCHHBIE B XOJAE pEIICHHS 3aJaud pPe3yJIbTaThl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHUSX;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh II€JICHANPABICHHBIN MOMCK IMEpeHoca CPEeACTB U CHOCOOOB JeHCTBUS B
po(heCCHOHATBEHYIO CPENY;

yMETh TEPEeHOCUTh 3HAHWA B TIO3HABATENBHYI0 M  IPAKTHYECKYID  00JacTu
KU3HECSATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX [IPEIMETOB;

BBIJIBUTATh HOBBbIE HWJEH, NpEeJlaraTh OpPUTMHAIBHBIC TOJXOIbl U PEUICHUS, CTABUTh
npoOJIeMBI U 3a]1a49H, IOy CKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmaumeii:

OPUEHTUPOBATHCS B PA3IMUHBIX MCTOYHMKAX HH(oOpManuu (TeKcTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPAaBOYHHKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHANIM3UPOBaTh WH(OPMALMIO DPA3NIUYHBIX BHIOB U (GopM
NpEeJICTaBICHUS, KpUTUUECKH OIL[EHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUUBOCTD;

(opMyaMpOBaTh 3alMpoChl U NPUMEHATh pPa3IUYHBIE METOAbI NPU TOUCKE M OTOOpe
Omoorudeckoi HHPopMaIuu, HeOOXOIUMOM ISl BHITTOJIHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPUICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMANbHYIO (GOpMYy TPEACTaBIEHUS OHOJIOTHYECKON
uHpOpMaLuu (CXeMbl, TpadUKH, TUarpaMMBbl, TaOIHILIBI, PUCYHKH U IPYTOe);

UCTIONIb30BaTh HAYYHBIH S3BIK B KadeCTBE CpPEACTBAa INPH paboTe C OHOIOTHYECKOMH
uHbopMaluell: MPUMEHITh XUMUYeckue, GU3NYecKue W MaTeMaTHUYeCKHe 3HAaKW U CHMBOJIBI,
¢opmMynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS M 3allUThl WHPOpPMANWH, HHHOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oOmenune:

OCYILIECTBIIATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO Y4acTBOBATh B TUAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY 00cCyk/1aeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh
CY>KICHHsI OTHOCUTEIIbHO BBINIOJHEHHs MpeajaraeMoil 3agaud, YYHTHIBATh HHTEPECHl U
COIJIACOBAHHOCTH MO3ULUHI IPYTUX YYaCTHUKOB JIHAJIOTa UM JUCKYCCHH);



pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOLICHHS, MOHUMATh 3HAUYEHUE COIMAIBbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(PIIMKTHBIX CUTYallUi, YMETh CMIT4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI,

BJIQ/IETh PA3UYHBIMU CIIOCOOAMU OOIEHUS W B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpPYTUX JIOAEH, MPOSIBIISATh YBAXHUTEIHHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(hopMyIHpPOBATH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTHYHO H3JIAraTh CBOKO TOYKY 3PEHUS C HWCIOIB30BAHUEM SI3BIKOBBIX
CPEIICTB.

2) coBMeCTHas 1eSITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAMBHIYaJbHOH pabOTHI MpPHU
pelieHny OMoJI0rnueckoi mpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHUS TPYTIOBBIX
(hopM B3aMMOJEICTBUS MPHU pEeUICHUH YUeOHOM 3a1au;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0T0 WieHa KOJUIEKTHBA,;

NPUHUMATH IIeTd COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATH W KOOPIAMHHUPOBATH
NeicTBUS MO €€ JOCTH)KEHMIO: COCTaBISITh IUJIaH JACUCTBUI, paclpeneNiarTh pojid ¢ Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaXKJOT0 YYaCTHHUKA KOMaH/bI B OOLIUIl pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE MPOEKTHI, OLICHUBATh UAEHU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYILECTBIIAT IMO3UTHBHOE CTPATETMYECKOE IOBEJCHHE B PA3JIMYHBIX CUTYalUsX,
IPOSIBJIATH TBOPYECTBO ¥ BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJJsiTUBHBIMU 1€fiCTBUAMM:

1) camoopranusanms:

UCTIONIb30BaTh OMOJOTMYECKUE 3HAHUS [UIS BBIABICHHS NpoOJeM W HUX pELIeHHS B
KU3HEHHBIX M YI€OHBIX CUTYaIHsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUI 1EIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JeMCTBUAX M IMOCTYNKaX MO OTHOILIEHHIO K KMBOM HPUPOJAE, CBOEMY 370POBBIO U 37J0POBBIO
OKpY’KaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATEIFHYIO JESTEIBHOCTh, BBISBISTH MPOOIIEMBI,
CTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3aJaud B OOpa30BATEIBHOW NEATCILHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABIIATH IUIAH PeLIeHUs MpoOIeMbl ¢ YIETOM UMEIOIUXCS PEeCypPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIOUTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTEeHUH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHHIO U TIPOSBIICHUIO ITUPOKOU IPYIUIIUU B Pa3HBIX 00JIACTIX
3HAHUM, TOCTOSTHHO MOBBILIATH CBOM 00Pa30BATENbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYAIHsIM, BHOCHUTh KOPPEKTHBBI B IEATEIHHOCTH, OIECHHBATH
COOTBETCTBUE PE3YIbTATOB LEIISIM;



BJIJICTh HAaBBIKAMU I103HABATEIbLHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICJIUTENIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBaHMM, HCIIONB30BaTh NPUEMBI pediexcun
JUISL OLICHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 UX CHWKEHUIO;

IPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIW3€E PE3YJILTATOB EATEIbHOCTH;

3) npuHsTHE ce0s1 M APYTUX:

MIPUHUMATD ce0sl, TOHUMasi CBOU HEAOCTATKU U IOCTOMHCTBA;

IPUHAMATb MOTHUBBI U APIYMEHTBI JPYTHUX IPU aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIUH JPYTOTO YellOBeKa.

NNPEIMETHBIE PE3YJ/IBTATbBI

[IpenmertHbie pe3yinbrarel ocBoeHHs mporpammbl COO no Guosnoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npenmera «buosorus» Hay4yHble 3HAHHS, YMEHUS U
CHOCOOBI JIEMCTBUH TI0 OCBOCHHIO, WHTEpPIpPETAlMM W MNpeoOpa3OBaHUIO 3HAHUM, BHIBI
NEeSTEIbHOCTH 110 MOJYyYEHUIO HOBOTO 3HAHUS M NMPUMEHEHHMIO 3HAHMHM B Pa3IMYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEalbHbIX >KU3HEHHBIX CUTyallUsX, CBSI3aHHBIX C Ouosorueil. B
porpamMMme IpeMeTHbIEC Pe3yJIbTaThl MPEACTABICHBI 10 roJaM 00yUeHHUs.

[IpenmerHbie pe3yabTaThl OCBOEHMsI yueOHoro mnpenmera «buonorus» 6 10 knacce
JOJDKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M POJU OHOJOrMM B CHUCTEME HAay4HOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apyOEeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouoorum, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOIOIMYECKHX TEPMHHOB M MOHSTUMN: )KHU3Hb, KIETKA,
opranusM, Merabonu3Mm (0OOMEH BeIeCTB M  MpeBpalleHue JHEPruu), TOMeocTa3
(camoperynauus), ypoOBHEBash  OpraHM3alisl JKUBBIX  CHCTEM, CaMOBOCIIPOU3BE/ICHUE
(penpoayKIusi), HacJlIeICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpaJibHasl JIorMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. 1.
BaBunosa) u yueHus (0 eHTpax MHOT000pa3us M MPOUCXOKACHUS KyIbTYpHBIX pacteHuit H. U.
BaswuiioBa), onpenensts rpaHuibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIaJIeTh METOJaMM HAy4YHOTO NMO3HAHUS B OMOJIOTMU: HAOJIOJCHHUE U ONHUCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHHUH, OpraHu3anus M IPOBEACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIABMKCHUE THIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXKIY HCCIEAYEMBIMU
BEJIMYMHAMU, OOBSICHEHHE IOJYYEHHBIX PpEe3ylbTaTOB, HCIOJb30BAHHBIX HAYUHBIX HOHSITUH,
TEOpUH U 3aKOHOB, YMEHME JI€JIaTh BBIBOJIbI HA OCHOBAHUU IIOJyYEHHBIX PE3yJIbTATOB;

YMEHUE BBIIEIATh CYLIECTBEHHBIE INPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U 3YKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH IMPOLIECCOB: 0OMEHa BEIIECTB U
IpEeBpalIeHHs] YHEPTHH B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTHYeCKOro oOMEeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHMS, PAa3MHOXKECHHs, NHIUBUAYAIBHOIO Pa3BUTHUSA
opranusMa (OHTOT€He3);

YMEHHE NMPUMEHSTH MOIY4YEeHHBIC 3HAHUS I OOBSCHEHUs OMOJOTMYECKUX IMPOLECCOB U
SIBJICHUH, JUUIsl IPUHATUS NPAKTUUECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0eCTieueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOIIOAEHUS HOPM



IPaMOTHOTO TMOBEJICHUSI B OKpYXarolllel NPUPOAHON cpene, MOHMMaHUE HEOOXOJUMOCTH
UCIIOJIb30BAaHUS JOCTHM)KEHUM COBPEMEHHON OMOJIOIMM U OMOTEXHOJOTHH AJs PallMOHAIBHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTapHble TeHETHYeCKHe 3aJaud Ha MOHO- U JUTHOpUTHOE
CKpELIMBaHKE, CLIETUICHHOE HACJIeZJOBAaHUE, COCTABIATh CXeMbl MOHOTMOPUIHOTIO CKPELIMBAHUS
JUIS TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATh JJAOOpATOpHbIE U MpPAaKTHUECKHE padOThl, COOMIOAATh MpaBUia MPU
pabote ¢ yueOHBIM U JTabOPATOPHBIM 00OPYA0OBAHHUEM;

YMEHHE KPUTHYECKH OLIEHUBaThb M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTMYECKOTrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS M3 pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW MH(OpMalMK, Hay4YHO-TIOMYJISPHbIE MaTE€PHaJIbl), STUUECKUE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUITUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJIBKHMX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BATh
HNOHSTUHHBIN anmnapat GUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUA YyueOHOoro mnpeamera «buonorus» 6 11 knacce
JOJKHBI OTPaXKATh:

c(OPMHPOBAHHOCTh 3HAHMA O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAay4HOIH KapTUHBI MUpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosioruu, PyHKIIMOHAIBHONW I'PaMOTHOCTH YeJIOBeKa [l PEeLIeHHs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEp)KaHue OMOJIOTHUECKUX TEPMUHOB U MOHATHUI: BUJI, TTOMYJISIIHS,
reHO(OH/, SBOJIONUMS, JBIKYyIIME CUIbl ((akToOpbl) IBOJIOIUHU, MPHUCTIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHue, »JKojoruueckue (aKTopbl, HSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLI€HThI, LIENN MUTaH!s, SKOJornyeckas nupaMmua, buoreoueHos, onocoepa;

yMEHUE Wu3/Iaratb Ouosornyeckue Teopun (dBomonuoHHas Tteopus Y. JlapBuHa,
CHUHTETHUYECKAasi TEOPHS SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoacTra K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHW W myTteil sBomonuu A. H. CeBepiioBa, y4yeHus o
ouochepe B. U. BepHaackoro), onpenensTh TpaHUIIBI KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJCHHWE U ONMHUCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBEIEHHE OHOJIOrHYEeCKOro
9KCIIEPUMEHTA, BBIABM)KEHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIIEIyeMbIMU
BEJIMUYMHAMU, OOBSICHEHHE TMOJMYYEHHBIX PpEe3ylbTaTOB, HCIONb30BAHHBIX HAYYHBIX MOHATHH,
TEOPHii U 3aKOHOB, YMEHHE JI€TIaTh BBIBOJIbI HA OCHOBAaHMM MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BbIIETATh CYIIECTBEHHbIE IPU3HAKN CTPOECHUS OMOJIOTrMUYECKUX OOBEKTOB: BUJIOB,
HOMYJISILUM, TPOAYIIEHTOB, KOHCYMEHTOB, pPEAYyLEHTOB, OHOTeOIeHO30B M JKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHONM  M3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000Pa30BaHUs, MMPHUCIIOCOOIEHHOCTH OPraHU3MOB, JACUCTBHS 3KOJIOIMYECKHX (PaKTOPOB Ha
OpraHMU3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPTUHU B IKOCUCTEMAX, aHTPOIOIC€HHBIX W3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB U OHMOr€OXMMHYECKHUX ILIHMKIOB B
ouocdepe;

YMEHHE NPUMEHSATH MOJTy4YEeHHbIE 3HAHUS I OOBSCHEHUs OMOJOTMYECKUX IMPOLECCOB U
SIBIICHUH, 1711 IPUHATHS IPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM JKU3HHU C LIEIbI0 00ecrIeYeH s
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOpPM
IrPaMOTHOTO TMOBEACHHUS B OKpYKAloOIIed MNPUPOAHON Cpele, MOHMMaHue HEOoOXOJUMOCTH



UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOI 6uosorun e panroHaIBLHOTO
PUPOAONIOIH30BAHNUS;

yYMEHHE peIIaTh 3JIeMEHTapHbIe OMOJOTHYECKHE 3aJadd, COCTAaBIATH CXEMBI IEpeHoca
BEILIECTB M SHEPTUH B IKOCUCTEMaX (I[eTIH MUTaHuU);

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHUYECKHE PabOThl, COOMIONATh MpaBWiia MpU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COZIEpKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS M3 PA3NIUYHBIX HCTOYHUKOB (CpeACTBa
MaccoBOW HWH(OpPMAalMK, HAyYHO-NOMYJSIPHbIE MaTepualibl), paccMaTpuBaTh IJI00AJIbHBIE
9KOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUIM COOCTBEHHYIO
TIO3HIIHIO;

yYMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBICE M YCTHBIE COOOLIeHUs, 0000mas
Ouosornyeckylo HMHGOpPMALMI0O M3 HECKOJBKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BATh
NOHSATHIHBIN armapaT OMOJIOTHH.

[TpomexyTouHas arrecTanusi Mo Ouosoruu (YriiyOJIEHHBI YpPOBEHb) MPOBOAMUTCS I10
MOJYJIbHOM CHUCTEME B BHJIE 3a4€TOB IO MEPE MPOXOXKICHUS Pa3JIesIoB pabodel mporpaMMal.
PesynbTarsl oTpakatorcs B MoayibHbIX JucTax (IIpunoxenue 1)



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBo 9acoB
Ne HaunmenoBanue pa3aenoB DJIeKTpOHHbIe (LM (ppPOBbIE)
Konrpoiasbusie | IlpakTnyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoTsbI
1 buonorus xkak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
JKuBrnle cucTeMbl U UX
2 1 https://m.edso00.ru/5ST7ISVKFTX
OpraHu3aLus
XUMHYECKH# COCTaB 1
3 8 1 https://m.edsoo. s/ YTLWWIJEO
CTPOEHUE KJIETKU
4 KusueneaTenbHOCTb KIETKHU 6 https://m.edsoo.ru/MEETZ2D71
Paszmuoxenue u
5 WHAUBUAYAITBHOE Pa3BUTHE 5 1 https://m.edsoo.ru/GF6W1A7C9
OpraHU3MOB
HacaencrBennocTs n
6 . 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
M3MEHYMBOCTh OPTaHU3MOB
Cenex OpPraHu3MOB.
7 JICKIA OPTaisMOoB 3 https://m.edsoo.ru/2EY34NEHR
OCHOBBI OMOTEXHOIOTHH
8 Pe3epBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J]
OBIIEE KOJIMYECTBO HACOB 34 0 4

[10 ITPOI'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KITACC

HanmeHoBaHue Koaun4yectBo 4yacos
Ne JIEKTPOHHBIE (HH(PPOBbIE)
pa3/iesioB M TeM Kontpoabubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChbl
NPOrpamMMbl padoTsI padoThI
6]
1 BOORHOHHAA 9 1 https://m.edsoo.ru/7ZF6R1ZROH
Ouosorus
Bo3nukHOBeHUE U
2 pa3BUTHE )KU3HU HA 9 0.5 https://m.edsoo.ru/OFLS81YBS5
3emie
OpraHusmsbl 1
3 5 1 https://m.edsoo.ru/XNFOD96AA
OKpY’Karolas cpeja
CoobmecTBa
4 JKOJIOTMYECKUE 9 https:/m.edsoo.r/ WXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.r/T3RIFWNQN
OBUIEE KOJIMYECTBO 34 0 )5
YACOB I10 ITPOTPAMME ’



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

[Toypounoe muaHupoBaHue (IMOYpOYHOE IUTAHMpPOBaHHE paboduell mMporpamMmbl M3 00SM3aTENBHON YacTH ydeOHOro IutaHa umeer ¢Gopmy,
COTJIACHO KOHCTPYKTOPY pabouux nporpamm (cailt «EquHoe comeprkanue obirero oopa3oBaHus»), BKIKOYAETCS B pabodyio mporpammy. [Ipu
9TOM 00beM y4eOHOTrO BPEMEHH, 3aTpauhBaeMOro Ha MPOBEJCHHE OILEHOYHBIX MPOLEAYp, HEe MoJDKeH mpeBbimatk 10% oT Bcero oObema
y4eOHOT0 BpEMEHH, OTBOJAMMOTO Ha H3y4YEeHHE YICOHOTO MpeIMeTa).

[MoypouHoe mnaHupoBaHHE MO y4eOHOMY Kypcy, y4eOHOMY MOIYINI0, KypCy BHEYPOUHOH AESITENbHOCTH COCTABISIETCS HWHIWBUIYaIBHO
KQXXIBIM YYUTEIEM U MOXKET UMETh CBOIO (pOpMy, OTIMYHYIO OT KOHCTPYKTOpPA, SBISETCS NPUIOKEHHEM K paboveld mporpaMMe, Ha CaT He
BBICTABIIACTCS.

MNOYPOYHOE IINTAHUPOBAHHUE
IHOYPOYHOE IIVIAHUPOBAHUE

10 KITIACC
KonunyectBo yacos
Ne Hara JJIeKTPOHHbIE N (poBbIE
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE PeCypChl
padoThI padoThbI
1 buosnorus B cucteMe Hayk 1 https://m.edso0.ru/O2T4D1UI5
MeTo1bl TO3HAHUS KUBOM
npuponsl. [Ipakrnueckas
pabota Ne 1
2 «Hcnonp3oBanue 1 0.5 https://m.edsoo.ru/GAB23860W

Pa3InYHBIX METOIOB IPH
U3yYCHUH OMOJIOTHUECKUX
00BEKTOBY

buonornyeckne CHCTEMEL,
3 1 https://m.edsoo.ru/A7VOYD215

MPOLIECCHI U UX U3YUECHUE

4 XMMHYECKUN COCTAB KJIETKU. 1 https://m.edsoo.ru/LL17LJ590V



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV

Bopa u muHepanbHbie conu

benku. CoctaB u cTpoeHue

5 https://m.edsoo.ru/V33INUWSW
OenKkoB
DepMeHThl —
OHoJIOTHYecKHe
KaTaJln3aTopPHI.

6 JlaGopatopras padora Ne 1 . 0.5 https://m.edsoo.ru/VBPPPBGCD
«3y4yeHune KaTaauTH4eCKOn
aKTUBHOCTH (hepMeHTOB (Ha
pUMeEpe aMIIa3bl WIn
KaTasas3bl)»

7 YriaeBonsl. JIunuasl https://m.edsoo.ru/OJ7NFITIS

8 HyKICHHOBbIE KHCIOTHL. https://m.edsoo.ru/ WOELRA9B3
ATO
Hctopust u meToasl

9 W3YYEHHUS KIETKH. https://m.edsoo.ru/JXQMIOGM3
Knerounas teopus

10 KueTka kak venocTHas https://m.edso0.ru/XDCLRAF1Q
JKUBasl cUCTeMa
CTpoeHne 3yKapuoTHYECKOM
kieTku. JlabopaTopHas
pabota Ne 2 «3yueHue
CTPOEHHUSI KIIE€TOK paCTEHUM,

11 KHUBOTHBIX, TPHOOB H 0.5 https://m.edsoo.rw/KZ0OIWSLIY

OaxTepuii Mol MUKPOCKOIIOM
Ha FOTOBBIX
MUKpoIpenaparax 1 ux
OIHCaHUE»



https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY

OOMeEH BEIIECTB WU

12 https://m.edsoo.ru/LOB3I3XYZ
MeTaboIu3M

13 ®oTocuHTE3. XEMOCHHTE3 https://m.edsoo.ru/V882FDGSF

14 DHepreTUYecKuii 0OMeH https://m.edsoo.ru/T2LVIES3L
KU3HEHHBIN ITUKI KISTKHU.
Jenenue knetku. MuTos.
JlaGopaTtopnast pabota Ne 3

15 «HaOmronenne murosa B 0.5 https://m.edsoo.ru/COINPWLF4
KJIETKaX KOHYMKA KOpeITKa
JyKa Ha TOTOBBIX
MUKpOTIpenapaTax»

16 Brocunres Gemca. Peaxumns https://m.edsoo.ru/540F4L.77W
MaTPUYHOTO CUHTE3a

17 Tpancasuus — Guocuntes https://m.edsoo.rw/TEDKDDWWM
Oenka
Hexnerounsie popmbl

18 https://m.edsoo.ru/9PGS5FAJB
KU3HU — BUPYCHI

19 POpMEI pasMHOKCHHA https://m.edsoo.ru/2JLXB4AOR
OpraHU3MOB

20 Meiios https://m.edsoo.ru/SNUXKO0X86
OO6pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
Om0/10TBOpPEHHE.

21 JlaGopatopHas pabota Ne 4 0.5 https://m.edsoo.ru/C291.4DXBS
«3y4yenue crpoeHus
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»

22 NupuBunyansHOE pa3BUTHE https://m.edsoo.ru/MA4T8L5AD



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD

OpraHU3MOB

23

I'eneTnka — HayKa O
HaCJICACTBCHHOCTHU U
HN3MCHYHUBOCTH

https://m.edsoo.rt/HESOD768U

24

3aKOHOMEPHOCTH
HacJeI0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpelBaHHe

https://m.eds00.ru/YYQSGIOWI2

25

Jurundpuanoe
CKpeIlMBaHKe. 3aKOH
HE3aBHCHUMOI'O
HACJICIOBAHMsI IPU3HAKOB

https://m.edsoo0.rui/YSNANQG65V

26

CueruieHHOe Hacae10BaHUe
npu3HakoB. JJaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaTOB
MOHOTHOPHUIHOTO U
TUTUOPUTHOTO
CKPEIIUBAHUS Y TPO30(IITBI
Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

https://m.edsoo0.ru/P2SQS5ZGN2

27

I'enernka nona.
HacnenoBanue npusHaKos,
CLETUIEHHBIX C I10JIOM

https://m.edso00.ru/3IGYGV47YM

28

MN3MeHuYnBOCTS.
Henacnencrsennas
U3MEHYHUBOCTbD.
JlabopaTtopHas pabota Ne 6.
N3yuenue

0.5

https://m.edsoo.rt/M3IMHUK2VV



https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV

MOAU(PUKAITMOHHON
WU3MEHYHMBOCTH, IOCTPOCHHE
BApUALIMOHHOTO Psiia U
BapUalMOHHOW KPUBOW»

Hacnencrennas
NU3MCHYUBOCTD.
JlaGopaTtopHnas pabota Ne 7.

29 . 1 0.5 https://m.edsoo0.ru/VWT70DZ8R
«AHanu3 MyTanun y
JPO30( MBI HA TOTOBBIX
MUKpOIpenaparax»

30 I'eneTrka yemoBeka 1 https://m.edsoo.ru/XU9SFS3GA
PezepBHbIii ypoK.

31 Obo6menwe o Tewe 1 https://m.edsoo.ru/E2IXRS2EB
«HacneacTBeHHOCTh U
W3MEHYMBOCTH OPTAHU3MOBY»

32 Cenexuns kax Hayka u 1 https://m.edsoo.ru/3128P31.98
IpoLECC
MeToObI U TOCTYKEHUSI

33 CEJICKIIMU PACTCHUM 1 1 https://m.edsoo.ru/JSK3Q6WO0J
JKMBOTHBIX

34 brotexnosoris iak orpaci 1 https://m.edsoo.ru/TAKI9E62K
MIPOU3BOACTBA

OBIIEE KOJIMYECTBO HACOB 34 4

[10 ITIPOT'PAMME



https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KITACC

KosmnuecTBo yacos DJIeKTPOHHBIE
Ne Hdara
Kontpoas | TIpakrnue ungposbie
n/ | Tema ypoka Bce usyde
HbIE cKHe o0pa3oBarte/ibHbIE
1| ro HUA
padoTbl padoThI pecypchl
DBOJIIOLHS U
1 METOLEL €8 1 https://m.edsoo.ru/6KW
A QIKBKU
W3YYICHHS
Hcropus
pa3BHUTUSA

5 N — 1 https://m.edsoo.ru/OSW
peAcTas] C47SSX
i 00
IBOJTIOIIAN

3 MuxkposBosto 1 https://m.edsoo.ru/TOFA
U UE47ZP
[Monmynsums
Kak
JJIeMEHTapHas
€IMHULIA BUA
Y HBOJIIOIUH.

4 JlabopaTopHas | 0.5 https://m.edsoo.ru/D3U
paGora Ne 1 ' CLTSOF
«CpaBHeHue
BUJIOB T10
Mopdoioruye
CKOMY
KPUTEPUIO»

JBrokyiue
CHJIBI
5 (>TeMeHTapHbI 1 https://m.edsoo.ru/3EH6
P CNOWI
e (axTopsr)
ABOJTIOIMH
EcrecTBeHHbIl
6 0160D 1 ero 1 https://m.edsoo.ru/DY32
P BUDOO
hopmbl
Pe3ynbTarsl
IBOJIIOLIMHU:

. MPUCTIOCO0ICH 1 0.5 https://m.edsoo.ru/WAJ

HOCTh ' HSTLOB

OpraHU3MOB U
BUI000pa3oBa



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/WAJHSTLOB

HUE.
JlaGopaTopHas
paborta Ne 2
«Onucanue
pUCIocoOIeH
HOCTH
Opranmu3ma u
eé
OTHOCHUTEIIEHO
T'O XapakTepa»

Hanpasnenus
U IyTU
MaKpOIBOJIIOL]
uu

https://m.edsoo.ru/PI1FI
0YV3

Heo6patumoc
Th 3BOJIOLINA

https://m.edsoo.ru/CLA9
VG5l

10

Uctopus
JKM3HM Ha
3emie u
METOJIBI €€
W3yUYCHUS

https://m.edsoo.ru/MJY
YIMVX7

11

I'nmotessr
MIPOMCXOXKICH
M )KU3HH Ha
3emiie

https://m.edsoo.ru/EKN
HXBOS2

12

PasButne
JKM3HU Ha
3emuie 1o
pam u

nepuoiam

https://m.edsoo.ru/ECIN
8TF62

13

OcHOBHBIE
3TaIbl
3BOJIIOLUN
pacTUTENBHOT
ou
KUBOTHOTO
MuUpa.
[IpakTnueckas
paborta Ne 1
«3yuenne
HCKOIIAeMbIX
OCTaTKOB
pacTeHui u

0.5

https://m.edsoo.ru/7K1L
YOSCT



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT

JKHUBOTHBIX B

KOJUICKITUSIX)
CoBpeMeHHast
14 cucremMa https://m.edsoo.ru/WSE
OpraHUuYEeCcKOr XNI9YAK
0 MHpa
DBOJTIOLIUS
15 4eJIoBEKA https://m.edsoo.rw/ADV
(aHTpOMIOreHE3 3JERUE
)
JBroKkyiue
CHJIBI
16 (daxrops) https://m.edsoo.1ru/D7JZ
MBYPQ
AHTPOIIOTeHE3
a
OcHOBHBIE
17 cTaguu https://m.edsoo.ru/14G1
3BOJIIOLIAA IMQ4K
yeJioBeKa
YenoBeueckue
pachel 1
18 HpHpOIHBIE https://m.edsoo. w/X1L7
QKC5PK
aJanTaun
yeioBeKa
PesepBHbIit
YPOK.
O0600meHue
10 TEMeE
19 «BOSHIKHOBE https://m.edsoo.ru/R6L7
VY2GB
HHE U
pa3BUTHE
JKM3HM Ha
3emie»
OKoJIorus KaK https://m.edsoo.ru/K46K
20
HayKa ONS6l
Cpensl
21 oOuTaHus U https://m.edsoo.ru/DCOI
JKOJIOTUYECKHU EUIC9
e axTopsl
AbuoTiieckn https://m.edsoo0.ru/G7NF
22 e (pakTopsl. 0.5 IPINM

JIaGoparopHas



https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/G7NF3P1NM

paborta Ne 3.
«Mopdonoruua
€cKue
0COOCHHOCTH
pacTeHui u3
Pa3HBIX MECT
oOUTaHUS.
JlaGoparopHas
paborta Ne 4.
«Bnusgaue
CBETa Ha pocT

Y pa3BUTHE
YEPEHKOB
KoJIeyca
7 buotnueckue https://m.edsoo.ru/A6Z8
(baxTopsI MGNQR
DKOJIOTUYECKH
e
XapaKTEePUCTH
KU
MOMYJISILIUH.
4 IIpakTrueckas 0.5 https://m.edsoo.ru/X42J
pabota Ne 2 6ABRN
«Ilogcuér
TJIOTHOCTH
MOy IS
Pa3HBIX BUIOB
pacTeHuin»
CooOmecTBa
25 OpraHu3MOB https://m.edsoo.ru/0T2K
1PNGZ
— OmoreHO03
OKOJIOTHYECKU
26 o CHCTEMEL https://m.edsoo.ru/S1LI
RWZMR
(3KOCHCTEMBI)
OcHoBHbBIE
IMOKa3aTeNIn
9KOCHUCTEMEL.
7 OKOJIOTHYECKU https://m.edsoo.ru/NSTE
€ MUPaMHUJIBL. WOGPE
CaoiicTBa
9KOCHUCTEM.
Cyxkueccust
28 [Ipuponusie https://m.edsoo.ru/WID



https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5

3KOCHUCTEMBI MMUBCS5
AHTpPOIIOreHH
29 1 https://m.edsoo.ru/WRS
bie 65U3WC
SKOCHUCTEMBI
buocdepa —
riao0anpHas https://m.edsoo.ru/2X1V
30 1
IKOCHUCTEMA G5Q18
3emun
3aKOHOMEPHOC
™ https://m.edsoo.ru/VSJT
31 1
CYILIECTBOBAaHU 6B387Z
s 6rocdepsl
YenoBeuecTBO httos:/m.ed HXC
ps://m.edsoo.ru
32 B Ouocdepe 1 DHPXDJ
3emMin
CocymiecTBoB
13 aHWE TIPUPOJIBI | https://m.edsoo.ru/187G
U 37606
yeJI0BeUeCTBa
Pe3epBHbIit
YPOK.
O000611EeH1E
34 TEMBbI 1 https://m.edsoo.ru/SW5
«CoobmrecTBa XCF3K6
Hu
SKOJIOTUYECKH
€ CUCTEMBI»
OBIIEE
KOJMYECTBO
34 2.5
YACOB I1O
ITPOI'PAMME

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOMH OBFPA30BATEJLHOM TPOT'PAMMBI

10 KJIACC
Kon .
HpOBepﬂeMble I[pe}IMeTHLIe pefiy.]IbTaT]:I O0CBOCHHUA OCHOBHOM
NpoBEPSIEMOT0 .
06pa30BaTeJII>HOI/I nmporpaMmsbl CpeaHEro oﬁmero 06p330BaHI/Iﬂ
pe3yJjbTara
1 CdopMHUpOBaHHOCTh 3HAHUKW O MECTE M POJIM OWOJIOTHH B CUCTEME



https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/SW5XCF3K6

HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAyYHOTO MUPOBO33PEHHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B Ppa3BUTHE
Oouosioruy; (PyHKIMOHAJIBHOW I'PaMOTHOCTH 4YeJlOBeKa MAJIS PELICHMs

KU3HCHHBIX 3aJa4

YMeHue packpbIBaTh COJEep)KaHUE OMOJOTHYECKHMX TEPMHHOB H
TIOHSITHIA: KM3Hb, KJIETKA, OpraHu3M; MeTaboim3M (0OMEH BEIIECTB H
MpeBpalieHre JHEPruH), TOMeocTa3 (CaMOperyJsiius), YpOBHEBas
OpraHu3aIMs JKUBBIX CHUCTEM, CaMOBOCIPOM3BEACHUE (PETPOTYKIIHS),

HACJICACTBEHHOCTb, UBMCHYNUBOCTD, POCT U Pa3BUTHC

VYMeHue uznaratb OMONIOrHYecKre TEOPUH (KIETOYHAasi, XpOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.J. BaBunosa) u
ydeHus (0 IeHTpax MHOTrooOpa3ust M TMPOUCXOKICHHS KyJIbTYPHBIX
pactenuii H.I1. BaBuiosa), onpenenars rpaHuLbl UX IPUMEHUMOCTH K

KHNBBIM CUCTCMaM

YMeHue BraZeTh METOJAaMU HAay4YHOTO TO3HaHHA B OHONOTHH
(HaOmro/IeHWE W OIMCAaHUE J>KUBBIX CHUCTEM, IPOIECCOB U SIBICHUMU;
OpraHu3aiisi ¥ TPOBEACHHE OHOJIOTMYECKOT0  AKCICPUMEHTA,
BBIIBIDKEHHUE  THIIOTE3EL; BBISIBIICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOJIYUYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAy4YHBIX TIOHSTHH, TEOPHH M 3aKOHOB; YMCHHE

ACJIaTb BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pe3y.HI)TaTOB)

yMCHI/IC BBIJACIATH CYHIGCTBGHHI)IG HpI/ISHaKI/I BI/Ip}ICOB, KJICTOK
HpOKapI/IOT 58 BYKapI/IOT, OJHOKJICTOUYHBIX nu MHOTI'OKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTHM  MPOLECCOB OOMEHAa  BEIISCTB H
MPEBpAICHUS DHEPTHUM B KIETKE, (OTOCHHTE3a, IIACTHYECKOIO H
OHEPreTHYEeCKOro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Meio03a,
OHHOI[OTBOpeHI/IH, pa3MHO)KeHI/Iﬁ, I/IHIII/IBI/II[yaJIbHOFO pa3BI/ITI/I$I

opraHusma (OHTOT€HE3)

YMeHHe TOpUMEHATH TOJY4YEHHBbIE 3HAHWS N OOBSICHCHHS
OMOJIOTHMYECKUX TMPOLIECCOB U SBJICHUIA, IJISI MPUHATHS MPAKTHUYECKUX
pellIeHni B MOBCEHEBHON KU3HHU B LIENAX oOecrieueHus: 6€30MacHOCTH
CBOETO 3/I0POBBS U 3I0POBBSI OKPYKAIOIIHMX JIFOJIEH, COOIOICHUS] HOPM
IPaMOTHOTO TOBEJAEHUSI B  OKPYXKAIOUIEH MPUPOJHOU  Cpele;
MOHUMAaHNE HEO00XO0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHU I
COBPEMEHHOM OHOJOTMM M OHOTEXHOJOTHH [UIsi palloHaIbHOIO

IIPUPO/IONOIB30BaAHUS

YMmenune peiatb JJCMCHTAPHBIC TCHCTUYCCKUC 3aJa4d Ha MOHO- U




)II/IFI/I6pI/I,I[H0€ CKpC€IIMBAHUE, CLCINICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMBI MOHOFI/I6pI/IIIHOI‘O CKpCIIMBaHUA JUIA MMpEaACKa3saHuA

HacCJICAOBaHUA IIPU3HAKOB Y OPTaHHU3MOB

YMeHHe BBIMONHATH JIA0OpATOPHBIE U TMPAKTUYECKUE PadoTHI,
coOmofaTh TpaBwia Mpu paboTre ¢ y4eOHBIM U J1aOOPATOPHBIM

000py1I0BaHHEM

YMeHHne KpUTHYECKH OLEHHMBATh U HWHTEPHPETUPOBATh MH(OPMAIHIO
OMOJIOrMUECKOr0 COJepKaHus, BKIIOYAIOILYIO ICEBJOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMM, HayuHO-NIONyJIsipHBIE MaTepUallbl);
HTUYECKHE AacleKThl COBPEMEHHBIX HCCIEN0BaHUi B OHosOrUy,

MCAUIINHC, OMOTEXHOJIOTHH
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YMeHue co3naBath COOCTBEHHbBIE MHCHbMEHHBIE U YCTHBIE COOOIICHMUS,
000011as1 OMOJTOTHUYECKYI0 WH(OPMAITUIO M3 HECKOJIbKHUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIL30BATh MTOHATHUHBIN arnmapar ouoJIoruun

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

CdhopmupoBaHHOCTh 3HAHUN O MECT€ U POJH OUOJIOTUU B CHCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HayK, B (POPMUPOBAHUK COBPEMEHHOMN
€CTECTBCHHO-HAYYHOW KapTHHBI MHUPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIAJIC POCCHUMCKHX M 3apyOC)KHBIX YUYEHBIX-OHMOJIOTOB B Pa3BUTHE
Oouonorun; (HyHKIIMOHATFHOW TPAMOTHOCTH YENOBEKa ISl PEIleHUs

JKHN3HCHHBIX 3aJa4

YMeHHe packpbIBaTh COJEpKaHUE OMOJOTHYECKHMX TEPMHHOB H
MOHATHUI: BUJ, TOMYJSIHs, TeHO(DOH/, SBOJIONUS, TBUKYIIAE CHITBI
(dakTopsI) ABOJTIOIINH, MPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUI000pa30BaHUeE, HKOJIOTHYECKUE dbaxTopsl, IKOCHCTEMA,
MPOYLIEHTHI, KOHCYMEHTHI, PEAYLEHTHI, enu MUTAHMUS,

AKOJIOTHYECKasl MUpaMKia, OMoreoreHo3, ornochepa

VYMeHue uznaraTb OMOJIOTHUECKUE TeOpUHu (3BOMIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpHUs  DBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojsiieBoro cxojctsa K.M. bapa, yepenosanus
IJIAaBHBIX HampasieHud u nyrtei spomonuu A.H. CeBepiiosa, yueHus o

oumochepe B.M. Bepnanckoro), ompenensiTh  TpaHUIBI  HX




MMPUMCHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/IeHNEe W OIMCAaHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBJICHUU;
OpraHm3anusi ¥ TpOBEAEHHE OHOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIIBUKCHUE  TUIOTE3bI;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
HCCIICTyEeMBIMU BEJIMYMHAMH, OOBSICHCHHE TOJIYUYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHITHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTb BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX pesyanaTOB)

YMmenue BBIJIETIATH CYILLIECTBEHHbBIE IIPU3HAKU CTpOECHUS
OMOJIOTUYECKUX  OOBEKTOB: BMJOB, MOMYJSIUMN, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIYyLIEHTOB,  OWOTeOIleHO30B U  HKOCHCTEM;
0COOEHHOCTH MIPOLIECCOB HaCJIEICTBEHHOU W3MEHYUBOCTH,
€CTeCTBEHHOTO OTOOpa, BUAOOOPa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS HKOJOTMUECKUX (DAaKTOpPOB Ha OPTraHU3MBI,
MepeHoca BEUIeCTB U MOTOKA SHEPTUU B IKOCHCTEMAaX, aHTPOIIOT€HHBIX
M3MEHEHUH B DKOCHCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEILIECTB U

OMOTreOXMMHUYECKUX IMKIIOB B Onochepe

VYMmenune IIPpUMCHATH IMOJIYUCHHBIC 3HAHUA JJIS 00BSICHEHNS
61/IOJIOFI/I‘-IGCKI/IX nponeccoB u HBHCHHﬁ, AJid TIPUHATUSA TMPAKTHUYCCKUX
pelIeHri B MOBCEHEBHOW KU3HU B LENAX oOecrieueHus: 6€30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsSI OKPY’KAIOLIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOTO  TOBEAEHUA B  OKPYXAKIIEH MPUPOJHON  CpPEAE;
IIOHUMAaHHEC HGO6XO,Z[I/IMOCTI/I HCITIOJIb30BaHUA ,[[OCTI/DKGHI/Iﬁ

COBpeMeHHOﬁ OHoJI0run AJI1 palliOHAJIBHOI'O IIPUPOAOII0JIB30BAHUA

YMmenue pemiaTth 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3aga4u, COCTaBJIATHb

CXEMBI IICPCHOCA BCUICCTB U SHCPI'U B SKOCUCTEMAX (I_Iel'II/I HI/ITaHI/IH)

YMeHHe BBIMIONHATH JIa0OpaTOpHBIE U TMPAKTUYECKUE padoTHI,
coOmoaTh TpaBWja mpu padboTe ¢ y4eOHBIM H Ja0OpPaTOPHBIM

o0opyI0BaHUEM

YMeHne KpUTHUECKH OLEHUBATh W HWHTEPIPETHPOBATH MH(GOPMAIUIO
OMOJIOrMUYECKOI0 COJEPKaHUs, BKIIOYAOILYIO ICEBIOHAYYHbIE 3HAHUS
U3 pa3snuuHbIX UcTouyHNKOB (CMU, Hay4dHO-IOMYJIsIpHBIE MaTepHabl);
paccmaTrpuBath rio0anbHble JKOJIOTHYECKHE npoOIeMbl
COBPEMEHHOCTH, ()OPMUPOBATH 0 OTHOIIEHHUIO K HUM COOCTBEHHYIO

IO3UIIHUIO
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VYMeHune co3zaBath COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIICHMS,
000011as1 OMOTOTHYeCKy0 HH(POPMAIIHIO U3 HECKOIBKUX HCTOYHHUKOB,

r'paMOTHO HUCIIOJIb30BATh MOHSITHUHBIN arrmapar OouoIoruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

buonorusa kak HaykKa

1.1

Bbuonorus — Hayka o xuBoi mpupoje. Pons 6uonoruu B (OpMHUPOBAHUN COBPEMEHHOM

Hay4HOU KapTuHBI Mupa. CucreMa OMOJOTHYECKIX HAyK

1.2

MeToapl MO3HAHUS KUBOU IIpUpoabl (Ha6JIIO,Z[eHI/IC, OKCIICPUMCHT, OIIMCAaHHUEC, U3BMCPCHUC,

KJ1accupuKaIms, MOJASITMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa TaHHBIX)

’KuBble cucTeMbl U BX opraHu3anus

2.1

JKubie cucTembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: onosoruu. CBOMCTBAa OMOCHCTEM

U UX pazHooOpasue

2.2

VYpoBHH  opraHm3anud  OMOCHUCTEM:  MOJICKYJSPHO-TEHETUYECKHM,  KJICTOYHBIN,

OpraHU3MEHHbIH, MOMYJISLNOHHO-BUIOBOM, 3KOCUCTEMHBIN, OMOCHEpHbII

XHWMHMYECKUHI COCTAB U CTPOCHUE KIIETKH

3.1

XUMHYECKUN COCTaB KJIETKU. XUMHYECKUE JIEMEHTEL: MAaKpOd3JIEMEHTBHI,
MHKpO3JIEMEHTHI. Boma m muHepanbpHble BemecTBa. OyHKIUMU BOABI U MHHEPAIbHBIX

BCIICCTB B KJIICTKC. HozmepxcaHne OCMOTHYECKOTO OajaHca

32

benku. CocraB u cTpoeHue 0eKoB. AMHUHOKHCIOTHI — MOHOMEpPHI OenkoB. HezameHuMbIe
Y 3aMEHUMBIE aMUHOKHUCIIOTHl. AMHHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpbI OEIKOBOU
MOJIEKYJbl  (HepBUYHAsi, BTOPUYHAS, TPETHUYHAs U UYETBEPTHUYHAs CTPYKTYpa).
XUMUYECKUE CBOMCTBA ONKOB. bronornueckne GyHKIIUU OCITKOB.

depMeHThl — Ouosornmueckue kKaranu3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIN IICHTD,
cyOctpatHas crneuuduunoctb. Kodepmentsl. Buramubbl. OTianuus ¢GEepMEeHTOB OT

HCOPraHNMYCCKUX KaTalIn3aToOpOB

33

VYrieBonsl: MOHOCAXapuIb! (TIIIOK03a, pr003a 1 Ae30Kchpr003a), Tucaxapuisl (caxaposa,
JIaKTO3a) W MONMcaxapuabl (KpaxMali, TJIMKOTeH, IIeJUTiono3a). buonornueckue GyHKmmm
YTJIEBOJIOB.

Junuapl:  TpUrIULEepuabl, crepouabl, Qochomunuasl. ['mapodunsHO-ruaAPOPOOHBIE
cBoiicTBa. bronornueckue ¢pynkuun aunuaoB. CpaBHEHHE YTIIEBOJOB, OCIKOB M JIMITUIOB

KaK HCTOYHHKOB OHCPTHUHA

3.4

Hyxneunoseie kucnotel: JIHK 1 PHK. HykieoTubsl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.

Crpoenne u pynkun JJHK. Crpoenune u ¢pynkunu PHK. AT®: crpoenne u GyHKIUN

3.5

Hwurosorust — Hayka o kierke. Kierounas teopusi. MeToapl n3y4eHus KIETOK

3.6

Krnerka xak nenoctHas xuBas cucreMa. OOure npu3Haky KJIETOK: 3aMKHYTasi HapysKHasi

MemOpana, monekynsl JJHK kak reHeTnueckuii anmapar, cuctemMa CUHTe3a Oerka

3.7

Tumbr  KIE€TOK: JyKapuOTHYECKas M TNpokapuoTudeckas. (OCOOCHHOCTH CTPOCHHS

npokapuoTHyeckon kinetku. Kierounas crenka 6akrepuil. CTpoeHHE 3yKapuOTUYECKOH




kJ1eTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAJIUKC, MX (DYHKIIWU.
[Tna3marndeckas meMmOpaHa, €€ cBoiictBa W (yHKIuH. l{uToruiasmMa m €€ OpraHOWIBL.
OnHoMeMOpaHHBIE OpraHOMIbl KJIETKH: OJHiomnazmatudeckas ceth (JIIC), ammapar
l'onbmxu, muzocomsl. [lomyaBTOHOMHBIE OpraHOWBI KIETKHA: MUTOXOHIPHH, IUIACTUIBL.
[IpoucxoxxneHne MUTOXOHAPUN W TacTua. Buasl mumactun. HememMOpaHHbIE OpraHOWIbI
KIIETKH: PUOOCOMBI, KJICTOYHBIA IEHTP, PECHUYKH, KIyTHKH. DYHKIUU OPraHOWIOB

KJIeTKU. BKiroueHus

3.9

Anpo — perynsatopHslii LeHTp kineTku. CTpoeHue sapa: sjaepHast 000j04Ka, KapuoIuia3ma,

XpOMATHH, AAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

H(PI?»HCI[GHTCHBHOCTB KIJIICTKH

4.1

OOmeH BemiecTB, WM MeTabomM3M. AccuMuiIsanus (TUIaCTHYECKUA OOMEH) W
TUCCUMUIISALIAA  (PHEPTeTHYeCKHii OOMEH) — JB€ CTOPOHBI E€IWHOTO IIpolecca
MeTtabonmu3ma. Tumbsl oOMeHa BemiecTB: aBTOTPOGHBIA U reTeporpodHbi. Pomb

(epMeHTOB B OOMEHE BEIIECTB M MPEBPAILEHUH SHEPTHU B KIETKE

4.2

dorocunaTe3. CBeroBas W TeMHOBas (a3el QorocwHTe3a. Peakiuu (doTocuHTe3A.
OddexTuBHOCTL hoTOCHHTE3a. 3HAUeHUE (DOTOCHHTE3a M KU3HU Ha 3emie. BrnusHue
yCcIOBUHM cpenpl Ha (POTOCHHTE3 M CIOCOOBI TOBBIIMIEHHUS €ro MPOJYKTUBHOCTH Y
KYJBTYPHBIX PAaCT€HHH.

XeMocuHTe3. XEMOCHHTE3UPYIONIe OakTepuu. 3HAYCHWE XEMOCHHTE3a JUIS KM3HU Ha

3emie

4.3

DHepreTudeckuii oOMeH B  KieTke. PacmieruieHne  BEUIECTB, BBIJCICHUE U
aKKyMYyJIUPOBaHHE DSHEPTUU B KJETKE. JTambl SHEpreTudeckoro oodOmena. [nmkonus.
bpoxenne u ero Buabsl. KuciopogHoe OKHCIEHHME, WM KJIETOYHOE JIBIXaHHE.

D PeKTUBHOCTD YIHEPTETHIESCKOTO 0OMEHa

4.4

Peaknun marpuunoro cuHTe3a. I'enernmueckas wuHbopmarus u JIHK. Peamuzamus
TeHEeTHYeCKOW WH(pOpManuu B KiIeTke. [eHeTHMueckuil KOA ¥ €ro CBOWCTBA.
Tpanckpunuust — wMatpuusbii cunte3 PHK. Tpancmaums — OuocuHTe3 Oenka.

KOI[I/IpOBaHI/Ie aMHUHOKHCIIOT. Poiib pI/I6OCOM B OMOCHHTE3€e OenKka

4.5

Heknerounsle ¢opmbl xu3Hu — BHUpychl. Mcropus otkpsitus Bupyco (.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHHS M KU3HEIEATECILHOCTH BUPYCOB. bakrepuodaru.
bosiesHn pacteHuid, JKMBOTHBIX MW YEJIOBEKAa, BbI3bIBAEMBbIE BHpycamMH. Bupyc
ummyHonepunura yenoBeka (BUY) — BoszOymurens CIIMHa. Ilpodunaxtuxa

PacpoCTpaHCHUA BUPYCHBIX 3a00JIeBaHUM

PasMHOXeHUE U WHIAUBUAYAJIBHOC PA3BUTUC OPTraHU3MOB

5.1

Knerounslii mMki, WM >KU3HEHHBIM IUKn kineTkd. MHTepdasza m mutos. Ilpoueccsl,

nporekaromue B uHTepdaze. Perumkamus — peakuus wmarpuuHoro cuuteza JIHK.




Crtpoenue xpoMocoM. XpOMOCOMHBIN Ha0Op — KapHOTHIl. JUIIOUAHBIA U TarIOUIHBIA
XpOMOCOMHBIE Habopbl. Xpomartuisl. lluTonornyeckue OCHOBBI PasMHOXKEHUS U
WHJVBUIyaJIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue wierku — wmuto3. Cramum murtosa. [Ipoueccel, mpoucxonsiiye Ha pasHbIX

CTagusIX MUTO3a. BHoIorndyeckuii CMBICI MATO3a

5.2

@opMbl  pa3sMHOXKEHHs OpraHu3MoB: Oecrosioe U MmosnoBoe. Bunel  Gecnonoro
pa3MHOXXEHHS:  J€JICHHE  HaJABOE, [OYKOBAaHME OAHO- M  MHOTOKJIETOYHBIX,
CropooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHPOBaHUE

OpraHu3MoB, €Iro 3HA4YCHUC JIA CCICKINHN

53

[TonoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECTONOTO.
Meito3. Craaum meriosa. [Ipoueccel, npoucxomsume Ha craausx menosa. I[loBenenue

XpoMocoM B Mero3e. Kpoccunrosep. broaornyecknii CMbIC ¥ 3HAaYEHUE MENH03a

54

I'amerorenes — npouecc oOpa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10sI0BbIE *Kene3bl:
CEMEHHUKM U sAu4YHMKU. OOpa3oBaHME M pa3BUTHE IMOJOBBIX KIETOK — TaMeT
(ciepmaro3oun, silieKIeTKa) — crepMmaroreHe3 W ooreHe3. OCOOCHHOCTH CTPOCHHS

SATICKIIETOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpeHI/IC. HapTeHoreHe3

5.5

NuauBuayanbHoe pa3BUTHE (OHTOTEHE3). DMOpHMOHANBLHOE pa3BUTHE (IMOpPUOTEHE3).
Oransl SMOPUOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX KUBOTHBIX: IPOOJICHHE, TaCTPYISIuS,
opranorene3. IloctaMOpuoHanbHOE pa3BUTHE. THIBI MOCTIMOPUOHAIBLHOTO PAa3BUTHSA:
npsiMoe, HempsMoe (JIMYMHOYHOE). BiMsHUEe cpelibl Ha pa3BUTHE OPTaHU3MOB; (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Burue pacrenunii. OHTOreHe3 [BETKOBOTO PACTEHHUS: CTPOEHHUE CEMEHH, CTaJIUN

pa3BUTHS

HaCJ'IGJICTBCHHOCTI) U USMCHYUBOCTDb OPTraHU3MOB

6.1

[Ipenmer w 3amaum reHetuku. McTopus pa3BUTHS TeHETUKH. BKiag pocCHUCKUX U
3apyOeKHBIX YUYEHBIX B Pa3BUTHE T'€HETUKU. MeToabl TeHETHKH (THOPHI0IIOTHYECKUH,
LUTOr€HETUUECKUH, MOJEKYJSIpHO-TeHeTHUecKuii). OCHOBHbIE T'€HETHYECKUE MOHATHUS.

I'enetnueckas CUMBOJIMKaA, UCITI0JIb3yCMasd B CXCMaAxX CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH  HAClIeJOBaHWsI ~ NPU3HAKOB, YycTaHOBiIeHHble [. MeHnzgenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKOH €IUHOO00pa3us THOPHUIIOB TEPBOTO TMOKOJICHHS.
[IpaBuno nmoMuHUpOBaHUS. 3aKOH PaACHICTUICHHS MPU3HAKOB. [ MIoTe3a 4YMCTOTHI Tamer.
IlonHoe u HemmoHOE AOMHUHUPOBAHUC.

JlurubpugHoe  CKpelMBaHUE. 3aKOH HE3aBHUCHUMOIO  HACIEJIOBaHUS  IMPHU3HAKOB.
[{uToreHeTMueckne  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBaHU.  AHaIM3UpYOIIee
cKkpeuBanue. lcrmonb30BaHue aHATM3UPYIOMIETO CKPEIIUBAHUA JUISL  ONpPEICIICHHS

reHOTHIIA 0OCO0U

6.3

CueruieHHoe HaciieZoBaHWe Tpu3HakoB. Pabora T. Moprana 1o cLEIUIGHHOMY
Haclle0OBaHUI0 TeHOB. HapylleHue cuerieHus IeHOB B pe3ysbTaTe KpPOCCHHIOBEPA.

XpOMOCOMHaH TCOPHA HACIICACTBCHHOCTHU. I'enetnueckue KapThl.




I'enernka moma. XpoMOCOMHOE ONpENENICHUE T0a. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
T'omoramernsie u reTeporaMeTHbIC OPraHU3MBbI. HaCJIC,Z[OBaHI/Ie NMPU3HAKOB, CHCIIJICHHBIX

C IIOJIOM

6.4

N3MeHunBOCTh. BuIbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAass W HacieACTBeHHas. Poib
Cpenbl B HEHACJEICTBEHHOM M3MEHUMBOCTH. XapaKTEepUCTUKA MOAU(PUKAIMOHHON
W3MEHUYMBOCTHU. BapranmoHHbIN psAl U BapuaunoHHas kpuBas. Hopma peakiuu npusHaka.
KonuyecTBeHHbIE M KadyeCTBEHHbIE MpU3HAKU W UX HopMma peakiuu. CBolicTBa

MOI[PI(I)PIK&I.IPIOHHOIZ U3MCHYHNBOCTHU

6.5

HacnenctBenHast, Wi TeéHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS H3MEHYUBOCTb.
Meiio3 ¥ 10J0BOM mporecc — OCHOBa KOMOMHATHMBHOM W3MEHYMBOCTH. MyTallMOHHAs
n3MeHYuBOCTh. Kimaccudukaius MyTaluii: TeHHbIE XpOMOCOMHBIE, TeHOMHBIe. YacToTa u
NpUYMHBl MyTanmid. MyrTareHHsle (akTopsl. 3aKOH TOMOJOTHYECKHX pSIOB B

HaciaeacTBeHHod m3MeHunBoctu H.M. BaBuioBa

6.6

T'enetuxka 4enoBeka. KapI/IOTI/IH YCJIOBCKA. OCHOBHLIC METOAbI TCHCTHUKHU YCJIOBCKA.
TeHEeaOTUYEeCKUi, ONM3HEIOBBIN, ITUTOrCHETUYECKUH, OMOXUMUYECKUH, MOJEKYISIPHO-
reHeTudyeckuii. COBpeMEHHOE OTpeIeJIeHuEe TeHOTHIIA: TOJTHOTEHOMHOE CEKBEHHPOBAHUE,
FEHOTUIIUPOBaHUE, B TOM uwucie ¢ mnomombio [I[[P-ananuza. HacneactBenHsie
3a00/leBaHUs ~ 4YellOBEKa: TeHHble  Oole3HW, OOJNIG3HM € HACJICJCTBEHHOU
MIPEIPacoIOKEHHOCTBI0, XPOMOCOMHBIE Oone3Hu. ComaThyeckue M TEeHepaTHBHBIC
MyTaruu. [TpuHIUIEL 310p0BOTO 00pa3a KU3HU, TUATHOCTUKH, MPOMUIAKTHKN U JICUCHUS
TEHETUYECKUX  Oosie3Hed. MenuKo-reHeTHYeCKOe  KOHCYJIbTUpPOBaHUE. 3HAUYCHHUE
MCHHHHHCKOﬁ TCHCTUKHW B MPCAOTBPAIICHHUN W JICUCHUHW T'CHCTUYCCKHUX 3a6OHeBaHHﬁ

YCIO0BCKa

CCJ'ICKI_[I/I}I OpraHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa M IpoLecc. 3apoXkACHUE CEJIEKIMM U AoMecTukanus. Yuenue H.U.
BaBuioBa o 1ieHTpax NMPOUCXOXKJIEHHUSI U MHOT000pa3us KyJIbTYpHBIX pacTeHHH. LIeHTpbl

MPOUCXOKACHUA TOMAIIHUX )XHUBOTHBIX. COpT, nopozaa, miraMm

7.2

CoBpeMeHHbIE METOJbl CENEeKIMH. MaccoBblil U MHIUBUAYaIbHBI OTOOpPHI B CENEKIUU
pactenuii U >kMBOTHBIX. OIlleHKa 3KcTepbepa. BIM3KOPOJACTBEHHOE CKpEIMBAHUE —
uHOpuauHT. Yncras nuaus. CKpeluBaHUe YUCTHIX JUHUH. ['eTepo3uc, mim rudpunHas
cuna. HeponctBeHHoe ckpemuBanue — ayTOopuauHr. OtnanéHHas rubpuauzanus U eé
ycnexu. McKyCCTBEHHBIN MyTareHe3 U MOJIy4YeHUE MOJIUIIIIONI0B. JJOCTHIKEHNS CeJIEKIINN

paCTeHI/II\/II, JKMBOTHBIX U MUKPOOPTIaHN3MOB

7.3

buotexHonorus kak oTpacib MNpPOU3BOJACTBA. ['€HHAas WHXEHepUd. OTalbl CO3JaHUA
pexomOunanTHoM /JIHK u Tpancrennsix opranuzmoB. Kierounast unxkenepus. Knertounsie
KYJbTYPBI. MuxkpoxiioHaJIbHOE pa3MHOXKEHHE pacTeHMil. Knonuposanue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJIOTUYECKUE U

studeckue mpodaemel. MO — renernyeckn MOIUGUIIMPOBAHHBIE OPTaHU3MBI




11 KIIACC

Kon

IIpoBepsiemMblii 3JIEMEHT COAEePKAHUSA

DBOJIOIMOHHAS OMOJIOTHS

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa 3BoMIONUHU. [laneoHToNmorMveckue: MOCIEAOBATEIHHOCTh IOSBICHHUS
BUJIOB B TAJICOHTOJIOTHYECKON JeTonmucH, mepexoanbie (opmbl. buoreorpaduueckue:
CXOACTBO M paznuuue ¢ayH U (Qrop MaTepUKOB U OCTPOBOB. IMOPHOIOTHYECKHE:
CXOACTBA MW pas3indyud 3M6pI/IOHOB Pa3sHbIX BHUIOB ITIO3BOHOYHLIX. CpaBHI/ITeHLHO-
QHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJOTUYHbBIE, PyJAWMEHTapHbIE OpraHbl, ATaBU3MBI.
MounekysipHO-OMOXUMHUYIECKUE: CXOJCTBO MEXaHHU3MOB HACJICICTBEHHOCTH M OCHOBHBIX

META00TUYECKHUX HYTCﬁ Y BCEX OpraHnu3MOB

1.2

OpomonuonHasg teopuss Y. [lapBuna. Ilpeamnocbulku BO3HUKHOBEHUS JapBUHHU3MA.
JIBIKyIIue CHJIbl ABOJIONMHM BHUIOB 1O JlapBuHy (M30BITOYHOE pa3MHOKEHHE IIPH
OTPaHUYEHHOCTH PECYpPCOB, HEOIpeIe€HHasi U3MEHUMBOCTh, O0pb0a 3a CyLECTBOBAaHHE,

€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast Teopus 3Bomouuu (CTI) u ocHOBHBIE €€ MOI0KeHUs.. MUKPOIBOIIOLIHUS.

[Tomynsiiust Kak €TMHKIIA BUAA W DBOJIIOLUA

1.4

JBuxkyuie cuibl ((hakTopbl) SBONIONMHM BUIOB B Ipupoje. MyTallMOHHBIA MHpolecc U
KOMOMHATHBHAs M3MEHYMBOCTh. llomynsanuoHHble BOJMHBI M Apeiid reHoB. M3omstuus u
murpamnus. EcrtecTBeHHBI 0TOOp — HampaBisomuid  (akTop ABOMIONUH.  DOpMBI
€CTECTBEHHOI'0 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOMIOIUH. [IpruMepbl mprcnocoOIeHmi
y Opranu3mMoB. ApoMop(03bl U UIN0AAANITAIHH.

Bun u BugoobpazoBanue. Kpurepum Buma. OcHoBHbIe (OpMBI BHA000pa30BaHUS:

reorpaguieckoe, IKOJIOTHIECKOe

1.5

MaKpOBBOHIOLII/IH. CDOpMBI OBOJIIOIHNH: (I)I/IJ'IGTI/I‘IGCKEUI, AUBCPICHTHAsA, KOHBCPICHTHAA,

napauienbHas. HeoOpatuMocTs 3BONIOIUH

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie

2.1

JloHayuHble MpeACTaBICHUS O 3apOKACHUM XW3HU. HaydHble THUMOTE3bI BOSHUKHOBEHUS
KM3HM  Ha  3emyie:  a0uoreHe3 W MaHCHEpPMHS.  XUMHYECKas  DBOJIOIMS.
DKCIEPUMEHTAIBLHOE TOATBEPXKICHUE XUMHYECKOW »dBomtouuu. HavanbHble H3Tambl
ouosornueckoir 3posonuu. I'mmoreza PHK-mmpa. IlepBple KIETKM W HMX SBOJIOLHSA.

@OopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

2.2

PasButne xu3Hm Ha 3emine 1o odpaMm U nepuojam. Karapxeil. Apxelckas u
npotepo3oiickas Ipbl. [laneo3olickas spa U €€ mepuonbl: KEMOPHICKUN, OPIOBHKCKHM,

CUIIypUHCKHUM, JI€BOHCKUM, KaMEHHOYTOJbHBIM, INEepMCKui. Me3o3olickas 3pa u €€




IIEPUOJIBI: TPUACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickasgs 3pa W €€ mepuonbl: MaJeOT€HOBbI, HEOr€HOBBIA, AHTPONOTECHOBBIN.
XapakTepucTUKa KJIMMara W TeoJOrudeckux ImpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
PACTUTENBHOIO U KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHH U kUBOTHBIX. [losiBneHue,

pacuBeT U BBIMUPAHUE IPYIII )KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHu4Y€CKOro Mupa Kak OTpPaXCHHUEC 3BOJIIOLMH. OCHOBHBIC CHUCTEMATHYCCKHUE

TPYIIbl OPTaHU3MOB
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OBOJIIOLIMS  YeJoBeKa. AHTpPOMOJIOTHS Kak Hayka. Pa3BuTue mnpenctaBieHUd O
NPOUCXOKIACHUN UYCJIOBCKA. MCTOHLI HU3YUYCHUS AHTPOIIOIrCHE3A. CXOILCTBa U pasjinvuusa
YyeJioBeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YeTOBeKa.

JBwxymue cuibl  (dakTopsl) aHTpornoreHesa. HacnencTBeHHass HM3MEHYMBOCTh H
€CTeCTBeHHBIH 0TOOp. OOIIEeCTBeHHBI 00pa3 >KW3HHW, HM3TOTOBJICHUE OpPYAWH Tpyaa,

MBIIIJICHUE, PCYb

2.5

OcHOBHBIE CTaJUU M BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAJONUTEKH, UeIOBEK yMeEIblH,
Yenosek mnpsaMoxonsaumui, YenoBek HeaHaepranbCkuii, YemnoBek pazyMHbii. Haxonku
UCKOIIAaeMBIX OCTAHKOB, BpEMs CYIIECTBOBaHUs, 0O0JAaCTh pacnpoCTpaHeHUs, O0BEM

TOJIOBHOT'O MO3ra, 00pa3 )KU3HH, OpY AU

2.6

UYenoBeueckue packl. OCHOBHBIE OOJIBIIME PACHI: €BpONEOUHAs (€Bpa3uiicKas), HErpo-
aBcTpanonHas (dKBaTopuanbHas), MOHTOJIOMAHAS (a3MaTCKO-aMepuKaHcKas). YepTsl
MPUCTIOCOOJIEHHOCTH MPEACTABUTENEH UYEIOBEUECKHUX pac K YCJIOBHSM CYIIECTBOBAaHUS.

EnuHCcTBO YemoBeuecKux pac. KpI/ITI/IKa pacu3sma

OpranusMsbl 1 OKpy Karomias cpeaa

3.1

Okonorus Kak Hayka. 3agadd M pa3fenbl JKOJIOTUH. MeTOmbl AKOJIOTHYECKUX
UCCIIEIOBaHUNA. DKOJIOrndeckoe MupoBo33penue. Cpeasl oOUTaHUsT OPraHU3MOB: BOJHAS,

HAa3€MHO-BO3AyIIHAA, ITIOUYBCHHAs, BHYTPHOPIraHU3MCHHAs

3.2

Oxonornueckue ¢akropel. Knaccudukanus skomornyeckux (HakTOpoB: aOMOTUUYECKHE,

OMOTHYECKHUE U aHTPOIIOTeHHBIE. JleliCTBUE SKOIOTHYECKUX (PaKTOPOB Ha OPTaHU3MbI
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AbGuoTtnueckue  (akTOpel:  CBET, TEeMIepaTrypa, BIaXHOCTb.  DoTOMEPHOAU3M.
[IpucnocoOnenust opraHu3MoB K JAEWCTBHIO abuOTHUecKHX (pakTopoB. buomornyeckue

PUTMBI
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buotnueckne  QaxTopsl. Buabpl  OMOTMYECKMX  B3aMMOJAEHCTBHMM:  KOHKYpPEHIUS,
XUIIHUYECTBO, Iapa3uTU3M, MYTYaJIu3M, KOMMEHCAJIN3M (HaxJIEOHUYECTBO,
KBapTUPAHTCTBO), AMEHCAJIM3M, HEUTpaau3M. 3HaueHHe OMOTHUYECKUX B3aUMOJIEHCTBHIA

JJid CyIICCTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6HI€CTB&X

3.5

OKOJIOTUYECKHE XAPAKTCPUCTHUKU IOITYJIALIUHA. OcHOBHBIEC TIOKa3aTCIU MOmyJIAoruu:

YUCJICHHOCTDb, IINIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, HPHUPOCT, MHUIPALH. Z[I/IHaMI/IKa




YHUCJICHHOCTHU IOIMYJIAINU U eé peryianusa

4. Coo011ecTBa 1 IKOJIOTUYECKUE CUCTEMBI

il Coo0OmiectBo  opranuzmMoB  —  OwoneHo3.  CTpykTypsl — OHOILIEHO3a:  BHJIOBas,
IPOCTpPaHCTBEHHAsI, Tpoduueckas (rmumieBas). Bunbsl-nomMmuHanTel. CBs3H B OHOIICHO3E

DKOJIOTHYECKUE CHCTeMBbl (dKocucTembl). [loHsTHe 00 sKOocMcTeMe W OHMOTEOleHO3E.
q)yHKI_[I/IOHaJILHBIe KOMITOHCHTBI 3KOCHUCTCMBI: MNPOAYLUCHTLI, KOHCYMCHTHLI, PCAYLCHTHI.
42 KpyroBopoT BemecTB U MOTOK SHEPTUH B dKocHcTeMe. Tpodudeckue (UIIEBbIC) YPOBHU
' skocuctembl. [lumessie 1enu u cetr. OCHOBHBIE TOKa3aTeld 3KOCHUCTEMBI: OMoMacca,
MPOAYKIHS. DKOJIOTUIECKHE MUPAMUIBI: TPOAYKIIUH, YUCIEHHOCTH, Onomacchl. CBOMCTBA

9KOCUCTEM: YCTOMYUBOCTb, CAMOpETyYJIsLUs, pazsutue. CyKueccus

[Ipuponnble 3KOCHCTEMBI. JKOCUCTEMBI 03€p M pPEK. OKOCHUCTEMAa XBONHOIO WU
LUIMPOKOJIMCTBEHHOTO Jieca.

43 AHTpOINOTEeHHbIE HKOCUCTEMBI. ATPO3KOCUCTEMBI. YpOoskocucTeMbl. buonorunueckoe u
' XO35IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak QaxkTop ycroiumBoctu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOro

pasHooOpa3us Ha 3emiie

VYuenue B.W. Bepnanckoro o Oumocdepe. I'panurpl, coctaB U cTpykrypa OHOC(hEpbI.
Kusoe BemiectBo u ero pynkuuu. OcodeHHocTH 6Mochepsl Kak r100amTbHOM SKOCUCTEMBI.
4.4 Jlunamuueckoe paBHOBecue M oOpaTHasi cBsi3b B Ouocgepe. KpyroBoporsl BemecTts u
OMOTeOXMMHYECKHE IMKJIBl 3JEMEHTOB (yriepoia, a3oTa). 30HaJbHOCTh Ouochepsl.

OcHOBHBIE OMOMBI CYIIN

UYenosedecTBo B Onocdepe 3emin. AHTPOIIOTCHHBIE 3MeHeHus B Onocdepe. ['modanpHbIC
45 9KOJIOTMYECKUE MTPOOIEMBI.
OcHoBa pallMOHAJIBHOI'O0 YIPABJICHUA IMPUPOAHBIMHU pPECypCaMH MU HUX HCIOJIb30BAHHUC.

Joctuxenust OMOJIOTUU U OXpaHa IPUPOIbI

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYHEHHUKA

* buonorus. buonornyeckue cucremsl u pouecchl; 10 kiace. yriaybnennoe o0ydenue. TepemoB A.B.,
[Terpocoa P.A. O6mecTBO ¢ orpanndeHHOM oTBeTCTBeHHOCTHIO « 1O MHEMO3MHA»
* buonorus. buonornueckue cucremsl u niporiecchl; 10 kimace. yrimyonennoe ooydyenue Tepemos A.B.,
[Terpocosa P.A. O6mecTBo ¢ orpanndeHHOM oTBeTCTBeHHOCTHIO0 « 1O MHEMO3MHA

METOANYECKHUE MATEPUAJIBI JIJI51 YUUTEJIA
https://edsoo.ru/mr-biologiya/
https://edsoo.ru/mr-biologiya/2/
https://edsoo.ru/mr-biologiva/3/



https://edsoo.ru/mr-biologiya/
https://edsoo.ru/mr-biologiya/2/
https://edsoo.ru/mr-biologiya/3/

buonorus. 10-11 knacesl. YrinyOneHHsli ypoBeHb. MeToauueckoe nocodue
Jlunusa YMK, cepus buonorus. "Jlnauns sxuzan" (10-11) (YroyOnEHHBINHI)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://lesson.edu.ru/06/10?class=10, https://lesson.edu.ru/06/10?class=11

I[MPUJIOXXEHUE 1
MYHUIIMTATBHOE Ka3eHHOE 00I111e00pa30oBaTelIbHOE YUPEIKICHHE

OpapiHCKOTO paiiona HoBocubupckoi obmactu —
OpabiHcKkas cpennss oomieo0pa3zoBarenbHas mkoia No 2

3AgETHbII7I JIUCT
IMPOMEKYTOYHOMN ATTECTALIMHA 11O MOAY.JISIM

®UO obdyuaromerocs

HHPEJIMET BHUOJIOI'UA
KJIACC-10

| Ne MOYJISI | HAUMEHOBAHUE | IATA | OLIEHKA | POCUCH | @®HO |



https://prosv.ru/catalog/biologiya-liniya-zhizni-10-11-uglublyonnii/
https://lesson.edu.ru/06/10?class=11
https://lesson.edu.ru/06/10?class=10

[MEJAT'OT’A
Moaynsb 1 MoJteKyJISIipHbIE OCHOBBI JKHU3HHU.
Monyib 2 Bupycsl
Moayns 3 CrtpocHue U GYHKIHUH KJICTOK
Monyns 4 Mertabonuzm
Monayns 5 Peanuzanus HacneacTBEHHOM
HHGOPMAIIHH.
Mopynsb 6 JKW3HEHHBIN LIUKII KIETKH
Mopyns 7 OcobeHHOCTH OPraHu3MOB
Monayns 8 PasmHuoxkeHue
NunuBunyansHOE pa3BUTHE
OpraHu3MOB
Mopyns 9 I'eneTuka
Moayins 10 OCHOBEI CEJIEKIINU
IIEPEBEJIEH B 11 KJIACC
JIUPEKTOP LIIKOJIBI: / /
MIT Hama
KJACC-11
Ne MOZIVJIA HAMMEHOBAHUWE JATA | OLIEHKA | POCIIUCH dUO
I[TEJAT'OTI’A
Moayis 1 DBOJIIOIMOHHEIE HIIEH.
Monyns 2 Bun, nonynsauuu, gaxkropsl u
JIBIDKYIIME CHIIBI DBOJIIOITIHT
Monayas 3 MexaHU3MBbl 9BOJIIOIUH.
Monayns 4 Cucrematuka
Monyns 5 Apomop(}o3bl, aporeHe3bl
Monynb 6 AHTpoOIoreHes
Moayns 7 DKoJIoruuecKue (haKTOPhI
Monyns 8 buocoepa, ee crpykrypa u
(GyHKIIUH
Monyinb 9 OCHOBBI DKOJIOTUH
JOIIVIIJEH K HTOT'OBOH ATTECTAI[HH
JIUPEKTOP IIIKOJIBI: /
MII JHama
ITPUJIOXXEHUE 2

CHUCTEMA OLUEHKMU noctmwxkeHnii MiIaHUPyEMBbIX TPEIMETHBIX Pe3yJIbTaTOB OCBOCHUS yUeOHOTO
npeameTa «bruosorus» oCyIecTBIIeTCs] B COOTBETCTBUM METOJUYECKUMH PEKOMEHIAIUSIMHU |,
MIpe/ICTaBJICHHBIMU Ha CaliTe eIMHOE COoepKaHue 0Opa3oBaHus

https://edsoo.ru/wp-content/uploads/2025/01/10-11kl_soo_biologiva 2024 _g.pdf

ITpu onieHKE YCTHBIX OTBETOB BO BHUMAaHHME IPUHUMAIOTCS CIAEAYIOINE KPUTEPUU:
Ommemka «5» cmasumces, eciu 00yuarOwyuiica:
® [loka3biBaeT ri1y0OKOE U MOJHOE 3HAHWE M IIOHMMAaHUE BCETo MPOrpaMMHOT0 MaTepHaa;

[IOJIHOE TMOHMMAHME CYIIHOCTH pPACCMAaTPUBAEMbIX TIIOHSATHH, SBJIEHUN M 3aKOHOMEPHOCTE,

TEOpUH, B3aUMOCBSI3EH.



https://edsoo.ru/wp-content/uploads/2025/01/10-11kl_soo_biologiya_2024_g.pdf

® VYMeeT COCTaBUTh IMOJIHBIM M MpPaBUJIBHBII OTBET Ha OCHOBE HM3YYEHHOTO MaTepHala;
BBIJICJIATH TJIABHBIC MTOJIOKEHUS, CAMOCTOSTEIIFHO MOITBEPKAATh OTBET KOHKPETHBIMU ITPHUMEPaMH,
dakTamMM; CaMOCTOSTEIBHO M AapryMEHTUPOBAaHHO JieflaThb aHajiu3, OOOOIIEHUs, BBIBOIBI;
YCTaHABIIMBATh MEXKIPEAMETHbIE CBSI3M (HAa OCHOBE paHee MPUOOPETEHHBIX 3HAHUN) H
BHYTPHIIPEIMETHBIE CBSI3M; TBOPUYECKH NMPUMEHATH MMOJTy4YE€HHbIC 3HAHHUS B HE3HAKOMOM CHUTYalluu;
MOCJIEIOBATEIBHO, Y€TKO, CBA3HO, 0OOCHOBAHHO M 0€30IIMO0YHO U31araTth y4eOHbBINH MaTepHal.

" Vmeer COCTaBJIATh OTBET B JIOTHYECKOU MOCJIEeI0BATENbHOCTH €
UCTIOJIb30BaHUEM TIPUHITOH TEPMHHOJIOTHH; JelaTh COOCTBEHHBIE BBIBOJBI, (OPMYJIHPOBATH
TOYHOE ONpE/ICTICHNE U UCTOIKOBAHNE OCHOBHBIX MOHITUM, 3aKOHOB, TEOPHA.

®" MoxeT mpu OTBETE€ HE MOBTOPSTH JOCIOBHO TEKCT Yy4yeOHMKA; H3Jlararb, MaTepuall
JUTEPATypHBIM  SI3IKOM; HPaBWIbHO M  OOCTOSTENBHO  OTBEYaTh Ha  JIONOJHUTENIbHBIC
BOIPOCHl ~ YUYHUTEJN; CAMOCTOSITEIbHO W  palMOHAJIbHO MCIOJB30BaTh HarJsAHbIE TTOCOOUS,
CIpaBOYHBIE MaTepUabl, YYeOHUK, TOMOJHUTEIbHYIO JIUTEpATypy, NEPBOMCTOUHUKHU; PUMEHSATh
CUCTEMY YCIIOBHBIX 0003HAaY€HHI IpU BEACHHUM 3aIMCel, COMPOBOXKIAIOIINX OTBET; UCIOIb30BaTh
3HAHUS JUI JI0Ka3aTelbCTBA BBIBOAOB M3 HAOMIOICHHUH U OIBITOB.

® (CaMOCTOSITENIbHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSET MOJTY4YEHHbIE 3HAHUS B PEIICHUU
mpo0JieM Ha TBOPUYECKOM ypOBHE; JIOMyCKaeT He Oojiee OAHOr0 HeA0YeTa, KOTOPHIH JIErKO UCIIPABIISIET 10
TpeOOBAaHUIO yUYUTENS; UMEET HEOOXOIMMBbIE HaBBIKM PabOTHI ¢ MpHOOpamMH, YepTeKaMH, CXeMaMH,
rpadukamu, KapTaMu, COMyTCTBYIOITUMH OTBETY.

Ommemka «4» cmagumcsa. eciu 00yUarOuUILCA:

® Jloka3plBaeT 3HAHHWE BCEro0 W3YYEHHOTO MPOTPAMMHOTO MaTepHana; JaeT TMOJHBIA U
NPaBWIBHBII OTBET HA OCHOBE M3YYEHHBIX TCOPUH; OMyCKACT HE3HAUMTEIHHBIC OIIUOKA U HEIIOYETHI
IIpU BOCIIPOU3BEICHUN M3YYEHHOTO MaTepHaia, HeOoIblle HETOYHOCTH MPU UCIOIB30BaHUU HAYUHBIX
TEPMUHOB WM B BBIBOJIaX, OOOOIICHMSIX W3 HAOMIOACHUMN; MaTepuai Hu3JaraeT B OIpPeIeNICHHOMN
JIOTUYECKON MOCIEI0BATEIbHOCTH, IPU 3TOM JOMYCKaeT OJHY HEerpyOyro OIIMOKYy WM He Ooliee ABYX
HEJ0YETOB, KOTOPbIE MOYKET HCIPABUTH CAMOCTOSITENIbHO HpPU TPEOOBAHUHU UM HEOOJBIION TOMOIIU
mpenoAaBaTens; TOATBEPKIACT OTBET KOHKPETHBIMHU TMpPUMEpaMH; MPaBHIBHO OTBEYaeT Ha
JIOTIOJTHUTEIIHHBIE BOMIPOCH! YUHTEIISL.

® VMeeT caMOCTOSITENbHO BBIJCNATH TJIABHBIC MOJIOKEHHS B HM3YYEHHOM MaTepuase; Ha
OCHOBaHMU (AKTOB M MPHUMEPOB 0000MIaTh, JAeiaTh BBIBOJBI, YCTaHABIMBATH BHYTPUIIPEIMETHBIC
CBSI3HM; MOKET MIPUMEHATH MOJyYEHHbIC 3HAHUS Ha MPAKTUKE B BUJOU3MEHEHHON CUTYalluu, COOI0IaTh
OCHOBHBIE TPaBUJIa KYJIBTYPBl YCTHOW PEYH; NCIIOIB30BAThH MPU OTBETE HAYYHBIE TEPMHHBL.

" He o0namaeT IOCTAaTOYHBIM HABBIKOM pPabOTHI CO CIPABOYHOM JHUTEPATYpOM, YUYECOHHKOM,
NEPBOHMCTOYHUKOM (MPaBUILHO OPUEHTUPYETCS, HO paboTaeT MEJIEHHO).

Ommemka «3» cmagumces, eciu 00y4aOWUIca:

® VYcBawBaeT OCHOBHOE COJIEp)KaHHME YYEeOHOTO Marepuaja, HO HMeeT ™pooessl, He
MPENSATCTBYIOUINE albHEHIIIeMy YCBOCHHIO POTPaMMHOI0 MaTepuara.



® W3maraetr ~ Marepual  HECUCTEMATU3UPOBAHHO, ¢parmeHTapHo,  He  Bcerua
MOCJIEI0BATEIbHO; TTOKA3bIBAaCT HEAOCTATOUHYIO C(hOPMUPOBAHHOCTH OTAEIBHBIX 3HAHUM U YMEHHI;
cabo apryMeHTHpYeT BBIBOJBI M OOOOIICHHUS, JOMYyCKaeT OMMOKK MpH HUX (HOPMYIUPOBKE; HE
WCIIONIB3YET B KA4eCTBE JIOKA3aTEIhCTBA BBIBOJBI M 0000IICHUS W3 HAOJIOJCHHM, OMBITOB WU
JI0OMyCKaeT OUIMOKY MPU MX M3JI0KEHUH; TaeT HEYETKUE ONPeesICHHs TOHITUH.

® JcnbIThiBa€T 3aTpPyAHEHHUS B TNPUMEHEHHM 3HAaHUN, HEOOXOIUMBIX IJISl PELICHUS
3ajja4 pPa3IMYHBIX THUIOB, NMPAKTHYECKUX 3aJaHUN, MPU OOBSICHEHHUH KOHKPETHBIX SIBICHUH Ha
OCHOBE TEOpUH M 3aKOHOB; OTBEYAET HEMOJHO Ha BOINPOCHl YUMUTENS WIM BOCHPOU3BOAMUT
coJiepKaHue TeKcTa y4yeOHUKa, HO HEJOCTAaTOYHO MOHMMAET OTAEIbHBIE IOJIOKEHUS, MMEIOIINe
Ba)KHOE 3HAYEHUE B 3TOM TEKCTe, JoIycKas 1—2 rpyOble OluoOKu.

Ommemka «2» cmagumcs. eciu 00yUarOuuiica:

®" He ycBauBaeT W HE pacKphIBa€T OCHOBHOE COJIEp)KaHHME MaTepuasa; HE 3HAeT WIM He
IIOHMMAET 3HAYUTEIbHYIO YacTh IIPOIPaMMHOI0 MaTepuaja B Ipeleiax MOCTaBICHHBIX BOIPOCOB;
HE JIeJA€ET BBIBOIOB U 0000IIIEHUIA.

® Hmeer cnabo cHOpMHpPOBAHHBIE M HEMOJHBIE 3HAHMS, HE yMEET NPUMEHSTh MX MpU
pelIeHnH KOHKPETHBIX BOIIPOCOB, 33/1a4, 33JaHUi 110 00pasily.

® [Ipu oTBeTe Ha OAMH BOIPOC JOIMycKaeT Oosiee 2 rpyObIX OMMOOK, KOTOPhIE HE MOXKET
UCIPABUTD JAXKE MPHU MOMOIIU YUUTES.
Ommemkxa «1» cmagumea npu omcymcmeuu omeema
buonoruueckuii AUKTAHT MPOBOAUTCS C IEJIbIO ONPENENICHUsS KpPAaTKOCPOUHON MaMsaTu
o0yyaroluxcs B KOHIIE WIK Hayalle ypoKa.
s ynobctBa mpoBepku pabOThl PEeKOMEHIYETCs CKPbIBATh KOJIMUYECTBO TEPMHUHOB, KpPAaTHOE
mati: (20 MUHYT — 15 «CKpBITBIX T€PMUHOB», 15 MHHYT — 10 «CKpBITBIX TEPMHHOBY, 10
MHUHYT — 5 «CKpBITBIX TEpMHUHOB»). IIpu olieHKe OHOJIOrMYECKOro AMKTAaHTa BO BHUMAaHHE
MIPUHUMAIOTCSI CIEAYIOLIUE KPUTEPUU:

— OTMeTKa «5» — MpaBWIbHbIX OTBETOB 5—10-15;
OTMETKa «4» — MIPaBUJIbHBIX OTBETOB 4—8—12;
OTMETKa «3» — MpaBUIIbHBIX OTBETOB 3—6—9;
OTMETKA «2» — MPaBUJIbHBIX OTBETOB 2—4-6.
oTMeTKa «1» — npaBUIbHBIX OTBETOB 0
IIpu oneHke TeCTHpOBaHUsI BO BHUMaHHUE PUHUMAIOTCS CIEAYIOIINE KPUTEPUU:

— ormeTka «5» — 80—100% ot o01iero unciia 0aIIos;

— orMeTKa «4» — 60-79% ot o6111ero urcia 0aIos;

— ormetka «3» — 40-59% ot 06111ero uncia 0aIos;

— oTMeTKa «2» — meHee 40% ot o01ero unciaa 0amioB

oTMeTKa «1» He mpuctynui K paboTe, WK HE MIPEACTABUII €€ Ha MPOBEPKY.



