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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpeAeSICHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOydeHUss U TPEOOBAHWU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, MOJIOKCHHS 00
o0UIMX LEeNsIX M MPUHIHUNAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHErO
obmiero oobpazoBanusi B Poccuiickoit @enepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYCHUU B TO3HAHMM XUBOW MPHUPOABI U OOECIEUEHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM, OIIPEeNICHbl OCHOBHBIC (DYHKIHH IPOTPAMMBI I10
OHOJIOTUH U €€ CTPYKTYpa.

[Tporpamma mo OGuonoruu AaéT MpEICTaBICHUE O TENsIX, 00 o0mIeit cTpareruu 00y4eHus,
BOCIIMUTAHMUS M Pa3BUTUS OOYyYarOIIMXCS CpeAcTBaMu YydyeOHoro mnpeamera «buomnorusy,
onpezenseT 00s43aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHue I10
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JTOTUKH 00pa30BaTeIbLHOrO Mpollecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIUXCS.

B mnporpamme 1o OHONIOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJAMETHBIM M MPEAMETHBIM pe3ylibTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yUarOIIUXCS 110
OCBOEHUIO COJIEpPKaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30Bblif YpOBEHb) peain30BaH MPUHIIHUII
NPEEMCTBEHHOCTH B HW3YyYeHUH Ouonoruu, Onaromaps dYeMy B HEW MPOCMAaTpUBAaCTCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IICHHOCTHBIX  OpPUEHTAIMA JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKaromei
npupoHoit cpene. [losTomy Hapsay ¢ U3y4eHHEM OOIIEOMOTOTUYECKUX TEOPUH, a TAKKE 3HAHUHN
O CTPOCHHHM HUBBIX CHCTEM pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOTPaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHUE HCIIOTb30BAHMIO TIOTYYEHHBIX 3HAHUH
B TOBCEIHEBHON JKMU3HM JUIsl PEIICHUs MNPHUKIAJHBIX 3a7a4, B TOM YHCIe: TPO(UIaKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHUS PKOJOTMUYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Karollel NMPUpPOIHON cpese,
aHAJIM3a BIMSIHHUST XO3SHCTBEHHOW JIEATEIHPHOCTH YEJIOBEKAa HA COCTOSHUE NPHPOJIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUHM UIs pelIeHUs
OJIHOI M3 aKTyallbHBIX 33/1a4 MIKOJIBFHOTO OMOJIOTHYECKOT0 00pa30oBaHus, KOTOpast MpeAroiaraet
dopmupoBaHHE y O0YYarOIIUXCS CIIOCOOHOCTH afaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
obecrieunBaeT (GOpMUPOBaHHE Yy OOYUYAIOIMIMXCS TPEACTABICHUN O HAy4YHOW KapTUHE MUPA,
pacmupsieT ¥ 0000MaeT 3HaHUS 0 JKUBOU MPHUPOJIE, e€ OTINIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3allMi M OHBOIIOLHU, CO3MaéT YCIOBUSA UIA: TO3HAHUS 3aKOHOB JKUBOM MPUPOIHI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJIEHHS, [IGHHOCTHOTO OTHOIICHUS K KHUBOU MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, couanu3anu odyJaromuxcs. M3yyenne
OHMOJIOTUH 00ECIIeYMBACT YCIOBUS JIJIsT (POPMUPOBAHUS MHTEIUICKTYaTbHBIX, KOMMYHHKAITHOHHBIX
U UHGOPMAIMOHHBIX HABBIKOB, JCTETUYECKON KYIBTYphI, CIIOCOOCTBYET HHTErpalluu
OMOJIOTHYECKUX 3HAHUI C MPEICTABICHUSMU M3 JIPYIMX Y4eOHBIX MPEIMETOB, B YaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBaHHbIE MONOXKEHHUS O TIPEeIHA3HAYCHUH Y4eOHOTO IMpeaMeTa



«buonorus» cocTaBMIIM OCHOBY ISl OIIPECIICHUS TOAXO0/I0B K OTOOPY ¥ CTPYKTYPHUPOBAHUIO €TI0
COJIepKaHUsl, IPEJCTABICHHOTO B IIPOTPaMMe 110 OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOIIUECs AOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsl (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaesIoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKMU3HHU W MPAKTHYECKOU aesTelbHOCTH. Oco00€ MECTO B 3TOM CHCTEMEe 3HAHUUN
3aHMMAIOT DJIEMEHTBl COJIEPIKAHUs, KOTOphIE CIy)KaT OCHOBOM it  (QOpMHUpPOBaHUS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3AIUHA OMOJIOTHIECKOTO 00pa30BaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaiga B IporpaMme Mo OuoJIoruu
OCYIIECTBJIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIIMUUTEIBHBIX OCOOCHHOCTSIX
YKUBOM PUPOJIBL, O €€ yPOBHEBOW OpPraHU3alliy 1 HBOJIIOLMH. B COOTBETCTBUY C 3TUM B CTPYKTYpE
yaeOHoro npeamera «bruonorus» BBIICIECHBI CICAYIONIUE COAEpKaTeNbHbIe JTUHUU: «buonorus
KaK Hayka. MeToJlbl Hay4yHOTro Mo3HaHusm», «Kietka kak Ouonornyeckas cucreMay, «Opranusm
Kak Ouoyiornyeckas cucreMay, «CucTteMa U MHOroOOpa3ue OpraHuIecKoro MUpay, « IBOJIIOIHS
YKUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny u3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
OoOy4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIIOJIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JACHCTBUN B
OTHOIIEHUH 00BEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
o0ecrneunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

OCBOCHHUE 00YJAFOIIUMHUCS CHCTEMbI 3HAHUI O OMOJIOTHYSCKUX TCOPHSIX, YICHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWIaX, CIYXaluX OCHOBOM ansi  (QopMUpOBaHUs
MPE/CTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOEHUH, MHOTOOOpa3MH U OCOOCHHOCTSX KHBBIX CHCTEM Pa3HOTO YpPOBHS OpraHU3alNU,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYyYaroOIIMXCs MO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX W TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJEeN ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aluu;

CTaHOBJIEHHME Yy OOydaromuxcsi oOmel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUU 3HAHHWM U OMBITA, MMOJTYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHrue Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKHUX
3HAHUW B TMPAKTHYECKON JEATETLHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOW MPUPOJIBI,
HEO00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTHYECKUX UCCIIEIOBAaHU;

OCO3HAaHHE IEHHOCTH OMOJOTHYECKUX 3HAHWMA JJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWNW M yMEHUW B TMOBCEIHEBHOW >KU3HU IS OIEHKU
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONTIOICHHE Mep MPO(PUITAKTUKH 3a00JIeBaHUN.

B cucreme cpennero oOmiero obpazoBanusi «buosorusy, nzydaemas Ha 0a30BOM ypOBHE,
SBIISIETCSL O0sI3aTENBHBIM Y4EOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBeHHO-HAYYHBIC TIPEIMETHI.

st u3ydenust Ouonoruu Ha 0a30BOM YpOBHE CpeTHEro o0Iero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).

Pabouas mporpamma cocTaBieHa Ha OCHOBAaHUH CIICTYIOIINX HOPMATHBHBIX IOKYMEHTOB:



1. 3akoH 00 oOpazoBaHuu Ne 273-D3.

2. 3axoH ot 06.10.2023 Ne 12-P3 «O0 oOpazoBanuu B Jloneuxoit Hapoanoii PecriyOmmke»
(ITpunst ITocranoBnennem Haponuoro Cosera 5 oktsa0pst 2023 rona).

3. ®enepanbHbli 3aK0H OT 19.12.2023 Ne 618-D3 «O BHECEHUHU U3MEHEHHH B
®enepanbHblil 3ak0H «O0 obpazoBanuu B Poccuiickoii @enepanuin».

4, ®enepanbublil 3akoH 0T 04.08.2023 Ne 479-03 «O BHeCEeHUH U3MEHEHUM B
®denepanbHbiii 3ak0H «O0 oOpa3zoBanum B Poccuiickoit denepanumy.

S. IIpuka3z Munucrepcra npocseienus Poccuiickoit @enepanuu ot 18.05.2023 Ne 371
«O06 yTBepxkneHnH (eneparbHON 00pa30BaTEeIbHON IPOTrPaMMbI CPEJHETO OOIIETO
obpazoBanus» (3apeructpupoBan 12.07.2023 Ne 74228).

6. [Ipuka3z MunuctepcrBa npocsemienus Poccuiickoit @enepanuu ot 31.05.2021 Ne 287
«O0 yTBepx1eHUH (PeiepantbHOro rocy1apcTBEHHOI0 00pa30BaTeNIbHOIO CTaHAapTa OCHOBHOTO
obmero oopazoBanus» (3apeructpupoBan 05.07.2021 Ne 64101)

7. [Ipuka3z Munucrepcta npocseienus Poccuiickoit @enepanuu ot 18.05.2023 Ne 370
«O06 yTBepxaeHuN (eaepanbHO 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus» (3apeructpupoBan 12.07.2023 Ne 74223).

8. [Tpuka3z Munnpocsemienust Poccun «O6 yTBepkaeHuu GeaepantbHOro rocyJapcTBEHHOTO
00pa3oBaTebHOTO CTaHIapTa cpeaHero odmero oopazoBanus» ot 17 mast 2012 . Ne 413 (B pen.
[Tpukaza Munnpocsemenus Poccun ot 12.08.2022 Ne 732)

9. ITpuka3 Munnpocsenienus Poccun ot 18.05.2023r. Ne 371 «O6 yrBepxaeHUH
deneparbHON 00pa30BaTEIILHON MTPOTrPaMMBbI CPETHETO 00IIET0 00Pa30BAHUSY.

10. [Tpuka3z Munnpocsemenus Poccuu ot 22.01.2024 Ne 31 «O BHeCEHUU U3MEHEHH B
HEKOTOpble MpHKa3bl MUHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoii @enepanun u
MunuctepcrBa npocsenienust Poccuiickoit denepannu, kacarouuecs GpenepaibHbIX
roCyJapCTBEHHBIX 00pa30BaTEeNbHBIX CTAHIAPTOB HAYAJILHOTO O0IIEro 00pa3oBaHus U
OCHOBHOTO OOIIET0 00pa30BaHUS».

11.  Ilpuka3 Munnpocsemenus Poccun ot 24.11.2022 r. Ne 1023 «O6 yrBep:kJ1eHUH
dbeneparbHON aanTUPOBAHHOM 00pa30BaTEIHHON MPOTPAMMBI HAYAJILHOTO 00IIIETO
00pa3oBaHus JUIsl 00YyUYaAIOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMU 3/I0POBBSI».

12.  Ilpuka3z Munnpocsemenust Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsiika
OpraHMU3ali U OCYIIECTBIIEHUSI 00pa30BaTEeNbHON 1EATEIHHOCTH 110 OCHOBHBIM
0011e00pa30BaTeIbHBIM ITPOrpaMMaM - 00pa3oBaTeNbHBIM [TPOrpaMMaM HayaJIbHOTO OOIIETo,
OCHOBHOTO OOIIETO U CPETHETO OOIIETO 0OOpa30BaAHMSI.

13.  Tlpwka3z Munnpocsemenust Poccun ot 21.09.2022 Ne 858 «O06 yTBepkaeHUN
(benepanbHOTo MepeyuHs Y4eOHUKOB, JOMYIICHHBIX K UCIIOJIb30BAHUIO TP PeaTU3aI[iK
HUMEIOIINX TOCYapCTBCHHYIO aKKPEIUTAIINI0 00pa30BaTEeIbHBIX MPOrPaMM HAYaIbHOTO OOIIETO,
OCHOBHOTO O0IIIET0, CPETHEr0 OOIIeT0 00pa30BaHUs OPTaHU3AIUSIMU, OCYIIECTBISIOIIUMU
00pa30BaTebHYIO JACITEILHOCTh U YCTAHOBJICHHUS MPEAEIHLHOTO CPOKa UCIIOIb30BAHMUS
UCKJTIOUEHHBIX YUCOHUKOBY.

14.  Ilpuka3 Munnpocseuienus Poccun ot 21.02.2024 Nel19 «O BHeceHUM U3MEHEHUH B
npunoxenus Ne 1 u Ne 2 k Ipukazy Munnpocsemenust Poccuu ot 21.092022 Ne 858 O6



yTBep)kaeHnr PI1Y, 1onyieHHbIX K UCIOIb30BaHUI0 TTPU PEATU3ALIMN UMEIOIIUX
rOCYJapCTBEHHYIO aKKpEeIUTAINI0 00pa30BaTEIbHBIX MPOTrPaMM HaYaIbHOTO OOIIETO,
OCHOBHOTO 00I1IeT0, CpeTHEro 00IIero 00pa3oBaHus OpraHU3aUsIMHU, OCYIIECTBISIOIUMU
00pa30BaTeNbHYIO 1€ATEIbHOCTD U YCTAHOBIIEHUS IIPEEIBHOIO CPOKA UCIIOJIb30BaHUs
UCKITIOYCHHBIX YYEOHUKOBY.

15.  Ilpuka3 MunHcTepcTBa HayKH U BhIciiero oOpa3oBanus Poccuiickoit denepanmm,
MunucrepcTa npocpenierus: Poccuiickoit @eaepannu ot 30.06.2020 Ne 845/369 «O06
yrBepxacHnn [lopsiika 3auera opraHu3amnueid, OCymecTBISIONIeH 00pa3oBaTeIbHYIO
JIeSATEeILHOCTh, Pe3yJIbTATOB OCBOCHHS O0YYAIOIIMMHUCS YU€OHBIX MPEIMETOB, KYpCOB,
JUCUHUILIINH (MOJIYJIeH ), TPAKTUKH, TOMOJHUTEIbHBIX 00pa30BaTEIbHBIX IPOrPAMM B IPYTUX
OpraHU3aIMIX, OCYIISCTBIIONINX 00pa30BaTEIbHYIO MEATCILHOCTDY.

16.  IlIpuka3z Munnpocsemenust Poccun 04.10.2023 No738 «O0 yTBepkaeHun ¢eaepaibHOTO
MIEPEYHSs JIEKTPOHHBIX 00pa30BaTEIILHBIX PECYPCOB, AOMYIIEHHBIX K HCIOIB30BAHUIO TIPH
pea3ali UMEIOIIUX FOCYJapCTBCHHYIO aKKPEIUTAIINI0 00pa30BaTEeNIbHBIX MPOrPaMM
Ha4aJIbHOTO OOIIIETr0, OCHOBHOI'O O0IIETO, CPEAHET0 00111er0 00pa3oBaHUs.

17.  Ilpuka3 Munnpocseuienust Poccuu ot 03.08.2023 Ne 581 «O BHECEHUH U3MEHEHUSI B
NyHKT 13 mopsaka opraHu3aly U OCyIIeCTBICHUs 00pa30BaTeIbHON AEATEIbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNIbHBIM IporpaMmam - 00pa3zoBaTeIbHbIM IIPOrpaMMaM HayaJlbHOTO
00111er0, OCHOBHOT'0 OOLIET0 U CPEAHEro 00I1ero oopa3oBaHmsl, yTBEPKACHHOTO TPUKA30M
MHUHHCTEPCTBA MPOCBEIICHUS poccuiickoil peneparum ot 22 mapta 2021 r. Ne 115»

18. [Ipuka3z Munnpocsemenus Poccun ot 21.06.23 No556 «O BHeceHUU U3MEHEHUH B
npuitokeHus Ne 1, Ne 2 k npukasy Munpocsemenus Poccun ot 21.09.2022 Ne 858 «O0
YTBEPXKJICHUHU (hefiepaibHOTO NepedHs yueOHUKOB, JOMYIEHHBIX K UCIOIb30BAHUIO TIPU
peanu3aiyy UMEILUX roCyIapCTBEHHYIO aKKpEeIUTAMI0 00pa30BaTebHBIX TPOrpaMM
HayaJIbHOTO 00IIer0, OCHOBHOI'O O0IIEro, CpeJHero oouiero 00pa3oBaHusl OpraHu3alMsIMy,
OCYIIECTBISIOIMMU 00pa30BaTEIbHYIO I€ATEIbHOCTh, U YCTAHOBJICHUS MPEAEIBLHOTO CPOKa
UCIIOJIb30BAaHUS UCKIIIOYEHHBIX YUEOHUKOB).

19.  TlocranoBnenue IIpaBurensctBa PO ot 11.10.2023 Ne1678 «OO6 yTBep»KA€HUU NMpaBUIl
pUMeHEeHus deKTpoHHoro o0yuenus, J1OT npu peanuzanuu 00pa30BaTEIILHOTO MPOIIECCA.

20.  IlocranoBieHue [ 1aBHOTO rocyapCcTBEHHOTO CAaHUTApHOTO Bpada Poccuiickoi
®eneparun ot 28.09.2020 Ne 28 «O06 yrBepxaeHun canutapubix npasui CII 2.4.3648-20
«CaHUTapHO-3MUIEMHOIOrHYeCKHe TPeOOBaHUS K OPraHU3alMsIM BOCIIUTaHUS U 00y4EHHUs,
OT/bIXa U 03/10poBIIeHUs ieTel u Monoaexu» (BMecte ¢ «CII 2.4.3648-20. CanurtapHblie
MpaBUIIA...»).

21.  TlocranoBieHue [ TaBHOTO rocyIapCTBEHHOTO CAaHUTApHOTO Bpada Poccuiickoit
Oeneparun ot 28 siHBaps 2021 r. Ne 2 «O06 yrBepkIeHIH caHUTapHbIX IpaBui U HopM CanlluH
1.2.3685-21 «'urneHnuecKrue HOPMATHBHI B TPEOOBAHUS K 00ECIIEYSHUIO 0€30MaCHOCTH U (WIJIH)
0€3BpEIHOCTH IS YeJIoBeKa (haKTOPOB CPeIbl OOMTAHUS .

22.  Ilucemo Munnpocsemenust Poccun ot 12.02.2024 Ne03-160 «PazbsicHeHHs TI0 BOTIpOcamM
OpraHu3aluy 00yueHHs 10 OCHOBHBIM 00111€00pa30BaTeIbHBIM U JOTOIHUTEIbHBIM
00111epa3BUBAIOIIUM MTPOTPAMMaM JIJIs ICTEH, HYKTAFOITUXCS B JJIUTEILHOM JICUSHUH B
MEIUIUHCKUX OPTaHU3aIHIX .

23.  HudopmannonHoe muchbMo JlenaprameHTa rocy1apcTBEeHHON MOJUTHUKU U YIIPABJICHUS B
chepe obmrero odbpazopanuss Munucrepcta npocpernienns: PO ot 22.05.2023 Ne 03-870



«OTBeThI Ha TUIIMYHBIE BOIIPOCHI, BO3HUKAIOLINE Ha PETHOHATILHOM, MYHUIIUIIAJIbHOM YPOBHAX U
ypOBHE 00pa3oBarenbHOM opranu3anuu, o BBeaeHun @OOIDy.

24.  Meroanueckre peKOMEHIAINH 110 00ECIIeUeHUI0 ONTUMHU3AINU yueOHOU Harpy3ku B OO
(MP 2.4.0331-23 ot 10.11.2023, pa3zpaboranusie @enepalibHOM cITy>:K001 110 Haa30py B cepe
3aIUTHI IPaB MOTpeOuTENel u Oaarononydus yenoBeka, DbYH «DenepanbHblii HAYIHBINH
1eHTp rurueHsl uM. O©.D. Dpucmana» PocriorpedHam3opa u ap.).

25.  Meroandeckue peKOMEHIAIMH 10 00ECTICYCHUIO CAHUTAPHO-3IIHIEMHOIOTHIECKUX
TpeOOBaHUH NpH peanu3aly 00pa30BaTENIbHBIX IPOrPaMM ¢ IPUMEHEHUEM 3JIEKTPOHHOIO
00y4YeHHs U IUCTAHIIMOHHBIX 00pazoBaTenbHbIX TexHomorui (MP 2.4.0330-23 ytB. 29.08.2023
pykoBoautenem PenepanbHON CIIyKObI 110 HA30py B cdepe 3aluThl IpaB noTpeduTeneit u
OJsiarornosyuus yesnoBeka, [ maBHbIM caHuTapHbM BpauoM PD A 1O. [Tonosoii).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTUM C OOLIECTBEHHBIMH, TEXHUUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(GbopMHPOBAHNN COBPEMEHHON Hay4YHOU KapTHHbI Mupa. CucremMa OMOJIOTHYECKUX HayK.

Metoap!l o3HaHUS KUBOM MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEPEHHE,
KJaccu(uKanus, MOIEJIMPOBAaHUE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOobI TO3HAHUS KUBOU PUPOIBDY.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

[Tpaktueckast pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IPU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

XKuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Omonornu. OTIMyYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU TPUPOJBI.

CpolicTBa OumocucTteM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIM, OPraHU3MEHHBIM,  MONYJALHNOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TPU3HAKH KHU3HU», «YPOBHH OpraHU3alMU KUBOK
IIPUPOIBI».

O6opynoBanue: moaens Mosekynbsl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bopa n MuHepanbpHbIE BELIECTBA.

@yYHKIMK BOJABl M MUHEpaJIbHBIX BellecTB B kieTke. [lopnepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIMN OETKOB.

®epMeHThl — Ounosiornyeckue kKaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Orminuuss  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH sl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosorndeckue QyHKIUN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPOGDHOOHBIE
cBoiicTBa. buonornueckne Gpynkuuu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUIMHJIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yuknun JJHK. Crpoenne n ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kiuerke. Kiierounas Tteopus — mpuMep B3aWUMOJCHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUEHHSI KIICTKH.

Knerka kak nenoctHas »xuBas cucrema. OOLe MpU3HaKM KJIETOK: 3aMKHYTas Hapy»KHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTe3a Oeka.



Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHEe S5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHOUbI KJIETKA: MUTOXOHJPHH, IIAaCTUABL. [IponcxoxaeHne MUTOXOHAPUN 1 TUIacTUl. Busl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOJH,
PECHUYKH, KIYyTUKH. DyHKIIMY OPraHOMIO0B KIETKU. BriatoueHusl.

SAnpo — peryasaTopHblil HeHTp KiIeTkH. CTpoeHue aapa: suepHas 00004Ka, Kapuora3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, [Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuubr u cxemsl: «llepuogmueckas TaONMIA XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3yKapuoTUUeCKOM
KJIeTkn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD», «JIunuasn».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HJisi MPOBEACHHUS HAOIIOICHHUIA,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHbBIX, KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydyeHHe CTpOEHMS KIETOK pAacTE€HHWH, *XMBOTHBIX MU
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. JKuzHenesiTeIbHOCTb KJICTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Ipoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadosn3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPO(HBIA U rereporpodHbif. Ponb depmeHToB B 0OMeEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3pl ¢orocuHTe3a. Peakuuu doTtocunTesa.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HH Ha 3emuie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAYeHHWE XEMOCHUHTE3a IS JKM3HH Ha
3emite.

DHepreTuyecknidi oOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTambl dHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO 0OMEHa.

Peakuun wmarpuunoro cunre3a. [eHetnueckas wunHpopmamus u JHK. Peanmzanus
TeHeTUYECKON HH(popMaIu B KieTke. [ eHeTuuecKuid KOA U ero CBOMCTBa. TpaHCKpHUIIIUS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Dtansl Tpanciasaiuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oerka.

Hexnerounsie hopmbl sxu3HA — BUPYCHI. MicTopust oTkpeiTrs Bupycos (/1. Y. UBanoBckuii).
OcCoOeHHOCTH CTpOEHHsI M KM3HEHHOTO IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwii,



KUBOTHBIX M YEJIOBEKAa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHonedunura genoreka (BUY) —
Bo30yautens CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepraza M HHTerpasa. IIpodunakruka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmuer  w cxembl: «Tumbl  muTaHus», «Mertabonu3am»,  «MHUTOXOHAPHUS,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntesy, «Ctpoenue JJHK», «Ctpoenue u
¢ynkunonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckwii  Kon», «Bupych,
«baktepuodarn», «Ctpoenne u ku3HeHHBbIM 1wmka Bupyca CIIWa, ©0akrtepuodara,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenue IHK u tpanckpunmmsy», «buocunres
oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knetounelii 1uki, Wiav KU3HEHHBIM 1uki kinerku. MuTepdasa u murtos. Ilpouecchl,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoOTHUIl. JMIIOWIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue knerkn —Muto3. Craguu muto3a. [Ipoueccsl, mpoucxoasiume Ha pa3HbIX CTaIAAX
MHUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@DopMBI pa3MHOKEHHUS OPTraHU3MOB: OECIIoNoe U 1mojioBoe. Buapl 6ecronoro pa3sMHOXKEHUS:
JIeJICHUEe HaJIBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETATHBHOE
pa3MHOxeHue. MickyccTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUISl CEJIEKLIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIIONOrO.

Meiio3. Craguu meiosza. [Iporeccsl, mpoucxosiiue Ha cragusix meiosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIci 1 3HaYEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kenme3bl:
CEMEHHHUKU U sSM4HUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBHIX KIETOK — rameT (CrepMaTo30up,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KHUBOTHBIX: JIPOOJICHHE, TacTPyJALUs,
opraHoreses. [TocramOproHnanbHOe pa3BuTHe. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOEHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmump! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTKu OakTepuii,
«CTpoeHHe TMOJOBBIX KIETOK», «CTpOeHHEe XpOMOCOMBD», «KIeTouHbIM HHKI», «Permkanus
JHK», «Muto3», «Meio3», «IIpsimoe u Henpsimoe pa3BUTHE, «I aMeTOreHe3 y MIEKOIUTAOIINX
U yesoBekay, «OCHOBHBIE CTAJAMHU OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOI, MUKporpenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sinexnerka miiekonuTaromero», «Kapuokmuses B KJIIeTKaX KOPENIKa JyKay, MarHUTHasE MOJIEIIb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens merada3sHol XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIpenapaTaxy.



JlaGopatopnass pabora Ne 4. «/3ydeHume CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieacTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTUKH. Posib OuTONIOrMM M
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIal pOCCHICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroabsl TeHETHKHA (THOPUIOJOTUYECKUM, UHUTOr€HETHUYECKUN, MOJIEKYISIPHO-
reHeTudecknii). OCHOBHBIC T€HETUYECKHE TTOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, YycTaHoBieHHble [.  Mengenem.
MonorubpuaHoe ckpenBaHie. 3aKOH eIMHO00pa3wsi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [umore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurnOpugHoe CKpemMBaHWE. 3aKOH HE3aBHCHUMOTO  HACJICIOBAaHMS  TPHU3HAKOB.
[{uTOoreHeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEe CKPEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIUBAHUS [JIsl ONIPEIeICHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno clemieHHOMY
Hacje10BaHUI0 TeHoB. Hapyllienue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTUUeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnenoBaHue MNpU3HAKOB, CUEIUICHHBIX C
ITOJIOM.

N3MeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POk cpebl
B HCHACJIEJCTBEHHOH HW3MECHYMBOCTH. XapaKTepUCTHKA MOJU(PUKAIMOHHON H3MEHUYHBOCTH.
Bapuanvonsslii psx 1 BapuanuMoHHas kpusas. Hopma peaknun npusnaka. KonudecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PHKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennas, WM TeHOTHIIMYECKAas, H3MECHUYNBOCTE. KoMOMHATUBHAS M3MEHYUBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAs
n3MeHYMBOCTh. Kitaccuukanus myTtanuii: reHHble, XpPOMOCOMHBIE, T€eHOMHBIE. YacTtoTa u
MPUYMHBI MyTaliil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBoctr H. 1. BaBuiosa.

BresnepHas HacineICTBEHHOCTh U U3BMEHYUBOCTb.

'enetuka wenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOJbI TEHETHUKH YeEJIOBEKa:
TreHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJIEKYISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpECICHUEe TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoripto [1I[P-ananuza. HacnenctBennsie 3a0oneBaHus
YeJoBeKa: TeHHble Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacronoKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuntIMTIBI 3M10pOBOTO O0pa3a >KU3HU, JUATHOCTUKH, MTPO(DHUIAKTHKA W JICUEHUS T€HETUYECKHUX
Oone3neil. MeauKO-TeHETHUECKOE KOHCYIbTUPOBAHME. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPAIIEHUH U JICUCHUH TeHETHICCKUX 3a00JICBaHHI YeTTOBEKA.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumocdees-
Pecosckuii, H. Y. BaBuios.

Tabmumpl 1 cxembl: «MOHOTHOPHUIAHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemnmBanue», «lluTonorndeckue OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3», «B3anMoIeliCTBHUE aJUIENBHBIX TEHOBY, «I €HeTHUeCKHEe KapThl PACTEHUH, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moja», «3aKOHOMEPHOCTH HACIEAOBaHMS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBOCTHY», «MoaudukammoHHas
W3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpymni KpoBuy», «MyTarmoHHas
W3MEHYHUBOCTBY.



OO6opynoBanue: Moaenu-amIUIMKanuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKponpenapat «/lpo3oduna» (Hopma, MmyTauuu (HopMbl KpblIIEB U OKPacKu Teja), repdapuii
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UiIbl HAa TOTOBBIX MUKpOIpenapaTax.

Jlaboparopuas pabota Ne 6. «M3ydeHre MOAU(PUKATMOHHON U3MEHYMBOCTH, TIOCTPOCHUE
BapUALMOHHOIO PsiJia U BapUaLlMOHHOW KPUBOW».

Jlaboparopuas pabora Ne 7. «AnHamu3 wmyramuii y Jpo3oduibl Ha TOTOBBIX
MHKpOIIperaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekusi Kak Hayka W Ipoliecc. 3apokIeHUEe CeJeKInH U AoMecTtukanus. Yuenne H. U.
BaBuioBa 0 I1eHTpax NPOUCXOXKICHMS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHbIE METOJIbl CeJIEKLMU. MaccoBbIil U MHAMBUIYAIbHBIH OTOOpHI B CENEKLUU
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
Yucras nuaud. CKpelBaHie YUCThIX JUHUN. ['eTeposuc, unu rubpunas cuna. Hepoacrsennoe
ckpemBanue — ayTOpunuar. OrmanéHHas ruOpuamzanus u e€ ycnexu. VCKycCTBEHHBIN
MyTareHe3 M IOJIydeHHe MOJUIUIONJO0B. JlOCTHXKEHMs CeNeKUUU pacTeHUil, XHUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib HPOM3BOJCTBA. ['€HHass HHXKeHepus. OTalbl CO3/1aHUS
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kiierounas wunxenepus. Kiierounble
KyJIbTYpbl. MUKPOKJIOHAIbHOE pa3MHOXKEHHEe pacTeHuil. KiioHnpoBaHue BICOKONIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHME M 3Tudeckue mnpobiaemsl. MO -
TFeHEeTUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpauu:

[Toptpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabmunpel u cxeMmbl: Kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoasl JOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpunmzarus», «Paboter akamemmka M. @. HBanoBay, «[lomumiongus», «OOBEKTHI
O6uotexHomorun», «KierouHnele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyMpoBaHHE U TEepeHOC
TEHOB, XpPOMOCOM.

OO6opynoBaHue: MYJISDKU IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CelbCKOX035IICTBEHHbIE PACTEHUS.

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJABI M JIOCTHXKEHHUS CEJeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEIbHBIH Y4acTOK, B TEIUIMYHOE
X03HUCTBO, 1a00OPATOPHIO arPOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoTrOLIHOHHASE OMOJIOTHA.

[Ipennockuiku BOSHUKHOBEHH S HBOTIOLIMOHHON TEOPUHU. DBOIIOLIMOHHAS TEOPHUS U €€ MECTO
B Onosoruu. BiusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CBueTenbCcTBa SBOTIONNHA. [laeoHTOIOrHYeCKHE: TIOCIEI0BATEIHFHOCTD MOSIBJICHUS BUIOB
B TAJCOHTOJOTUYECKONM JIETOMUCH, Mepexoanble ¢opmbl. buoreorpaduueckue: CXOACTBO U
paznuuue dayH u Qop MaTepUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJICTBA U Pa3iuyuus SMOPHOHOB Pa3HBIX BUIOB IMMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTWYHbIE, PYIWMEHTapHbIC OpraHbI,



aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX ITYTEeH Y BCEX OPraHNU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeAnochuikM BO3HHUKHOBEHHS JIapBHHU3MA.
JIBuokymye CHJIBI  DBOJMIONMHM BUAOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE TIPH
OTPaHUYEHHOCTHU PECYpCOB, HEONpeneséHHas HW3MEHYMBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBostonus. [Tomynsius kak eIMHUIA BUAAQ U SBOTIOLUH.

JBuxymiue cuibl (pakTopbl) 3BOJIOLMK BHIOB B Hpupoje. MyTalmoHHBIN Mpolecc U
KOMOWHATUBHAS U3MEHYMBOCTD. [ [0y ISIIMOHHBIE BOTHBI U Apeiid reHoB. M3osmus u Murparus.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Bojtouud. POpMbBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bononud. [Ipumeps npucnocoOnenuii
y opranu3MoB. ApoMop(03bl H UIHNOATANTAIIHH.

Bun u BumooOpasoBanue. Kputepuu Buma. OcHOBHble (OpMBI BUA000pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorus. PopMbl SBONIONUH: (PHIIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCMeUalIu3uPOBAHHbBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aiims. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepros.

TaGmuubt u cxembl: «Pa3BUTHE OPraHUIECKOTO MHpa Ha 3emiie», «3apoAbIIy MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBIH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue MOpoA >KHUBOTHBIX», «llomymsumy,
«MyTanyoHHass U3MEHUHUBOCTBY, «ApomMopdo3sly, «Mauoanantamumny, «O0mas gereHepamnus,
«/IBmwxymue cuibl sBoTIONNNY, «Kapra-cxema mapiipyra nyremectsust Y. Jlapsunay, «boprba
3a CYILLIECTBOBAHHEY, «IIpucnocodbaeHHOCTD OpPraHHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHue», «IKOJIOrMUECKOe BU1000pa30BaHUE.

Ob6opynoBaHMe: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAcKH, HA0Op MI0A0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MOJielnb «OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX.

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIIA€MBbIX
JKUBOTHBIX U PACTEHMI», Mojenb anmunkanus «llepekpéct xpoMocom», BiaXHbIE Mpenaparsl
«Pa3Butue Hacexkomoro», «Pa3BuTme nArymku», Mukpompenapar «Jlposoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnass pabora Ne 2. «OmmcaHue TPHUCTOCOOJICHHOCTH OpraHu3mMa U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

JloHay4HbIE TIPEICTABIEHUS O 3apOXKAECHUHU KU3HU. HaydHble rumore3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEeHHBIN CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanpHele sTansl Ononorndeckoit spomtonuu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HX 3BOJIIOLMA.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasBuTHe xu3Hu Ha 3emiie o 3paM u nepuogam. Karapxeil. Apxeiickas 1 poTepo3oicKas
apsl. [Taneo3oiickas 3pa u €€ mepuoabl: KeMOPUNUCKHUI, OPJOBUKCKUH, CHUTYPHICKUM, IEBOHCKHM,
KaMEHHOYTOJIbHBIH, IIEPMCKUI.



Me3so3olickas 3pa 1 €€ nepruobl: TPHACOBbIN, IOPCKUNA, MEJTIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIMMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTEIBLHOTO U JKUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUl 1 KUBOTHBIX. [losiBIeHNE, paciBeT
Y BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue HBOMIONMU. OCHOBHbBIE CHCTEMATHUYECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeTo1bl u3yueHus: antponorene3a. Cxo/CcTBa M pa3iandMs 4eJloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHNE YEIIOBEKA.

JBuxymue cuibl  (pakTopsl) aHTpomorenesa. HaciencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMHUTEKH, UEIOBEK yMEIbIH,
UYenosexk npsmoxondmmii, YenoBek HeanaepranbCckuid, YenoBek pasyMmHblid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUSI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBININME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpaloujHas  (9KBaTOpUAIbHAsA), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH IIPEICTAaBUTEIICH YETOBEYECKUX PAC K YCIIOBHSIM CYIIECTBOBaHUA. EnMUHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JdemMoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. ITactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBun.

Tabmumer u cxembl: «Bo3nukHOBeHNe COTHEYHON CUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupay, «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTKa»,
«CoBpeMeHHas CHCTeMa OpPraHUYecKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeNoBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAXOJIOK
MPEKOB COBPEMEHHOIO 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JIF0IN», «UeloBeUeCKHne pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKH WM U300paKeHHs] KAMEHHBIX OpYyIui
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NpakTHYeCKHE PAadOThI:

[TpakTiueckast padota Ne 1. «3yyeHHne UCKOMAEMBIX OCTATKOB PACTEHUI U KUBOTHBHIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3ielbl dKOJOTHH. METOAbl HKOJIOTHYECKUX
UCCIEI0BAHUI. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpensl  oOWTaHMs ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JAYIIHAs,  IMOYBEHHAs,
BHYTPHUOPraHU3MEHHas!.

Oxonorunueckue (akropel. Kimaccudukamus skomorudecknx (aKTOpOB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TEMIleparypa, BIaXHOCTb. DoTomepuoau3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (akTOpoB. brongornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aMMOJCHCTBUN:  KOHKYPEHITHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUPaAHCTBO, HAaxJIEOHMYECTBO). AMEHCAIM3M, HEHUTpaiu3M. 3HAYeHHE OWOTHYCCKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTepUCTUKU MOMyisiiuu. OCHOBHBIE TMOKa3aTead MOMYJSLUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JuHammxa
YUCIIEHHOCTH MOMYJISILIUK U €€ peryJIsiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kapta «I[Ipupoaasie 30Hb1 3emin», «Cpeasl 0OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmumny, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJISIUU
uH}y30pun-Typenpkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0cOOCHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUIN.

Tema 4. CooO1ecTBa U IK0JI0THYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
pOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [loHsTHe 00 sKocHcTeMEe UM OHOreoleHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOJYLEHTbI, KOHCYMEHTBI, pEAYLEHTHI.
KpyroBopot BemiecTB M HOTOK 3HEPrHH B JKocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIALUsl, pa3Butue. Cykieccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M pEeK. ODKOCHUCTEMa XBONHOIO HIIU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOcUCTEMBbl. buonornyeckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroiunBocty skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocepe. ['panutisl, coctas u cTpykTypa ouochepst. XKusoe
BemiectBO M ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak TJI00aIbHOM 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouocpepe.

KpyroBopoTbl BemiecTB M OHOre€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuecTBo B Ouochepe 3emin. AHTpOIIOTeHHBIE U3MeHeHUs B Onocdepe. [mobanpHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroiftunBocTu Onochepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECypcamMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMOIOrUH U OXpaHa MPUPO/IBIL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxemsl: «Ilumesbie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosek»,
«OKocHCTEMA IINPOKOIUCTBEHHOTI'O JIecay, « IKOCHCTEMA XBOMHOT O Jiecay, «bnoneHos Bogoéma,
«ArporieHo3», «lIpumepHBIE aHTPONOTEHHBIE BO3JACUCTBUS Ha TNpUpoay», «Baxkuenmme
UCTOYHUKH 3arpsa3HEHUsl BO3JyXa U T'PYHTOBBIX BoJ», «llouBa — BaxkHeWIIas COCTaBISIOIIAS
ouocthepnr», «DakTopel gerpajauuMu  nouB», «llapHuUKOBBIK  APdexT», «DaKTOpbI
PalMoaKTUBHOTO 3arpsi3HeHus: onocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopot a3ora B Ipupoe».

OGopynoBanue: MoJenb-anTuIuKanus « Tunmiuaapie OMOIIeHO3bI», TepOapuil «PacTuTensHbIe
coobuiecTBa», Kosuiekuuu «buornenos», «BpeauTenn BaXKHEMIIMX CEIbCKOXO3HCTBEHHBIX



KyJIbTYp», TepOapuil M KOJUIEKIIMM PACTeHHM M >KUBOTHBIX, MPHHAJICKAIINE K pPa3sHbIM
IKOJIOTMYECKUM rpynmnam oaHoro Bunaa, Kpachas kaura Poccuiickoit @eneparuu, n3o0pakeHus
OXpaHsAEMbIX BUJOB PACTEHUN U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IPOI'PAMMBI 11O
BHOJIOI'MU HA BA30BOM YPOBHE CPE/JHEI'O OBIIET'O OBPA3OBAHUA

Cornmacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
00YyYalOIIMMHUCS IPOTPaMM CPEIHEro oOero o0pa3oBaHus: IUYHOCTHBIM, METAPEJAMETHBIM U
MNPpECAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIHMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS mpeameTa «bHOJOTUsS» BBIAEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
WJECHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIIEHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPaBICHHOE pPa3BUTUE BHYTPEHHUX
yOEXKIEHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OHMOJOTUYECKOTr0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH 00Y4YaOIINXCsl PYKOBOACTBOBATHCS B CBOEH
JESATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIUMH CHUCTEME OHMOJIOTHYECKOTO
o0pa3oBaHus, HATMYHE KOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HCHHBIC TIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHMS MpeameTra «buonorus» AOCTUrarTCs B €AUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
0011ecTBE MpaBWJIAMH W HOPMaMHU IOBEJIEHUSI U CIIOCOOCTBYIOT IIpoIleccam CaMOIIO3HAHMS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULIMM JIMYHOCTH, MAaTPUOTH3MA,
YBAKECHUS K 3aKOHY W IMPABOMOPSAKY, YEJIOBEKY TpyAa M CTAPLIEMY IOKOJEHUIO, B3aUMHOIO
YBaXXEHUsA, OEpeKHOr0  OTHOIICHHWS K  KYJIbTYPHOMY  HACJICIUI0 U  TPATULIHSIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JlugHOCTHBIE Pe3yJabTaThl OCBOCHUS Y4eOHOTro mpeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTb M CIOCOOHOCTH OOYHaroluXcsi pyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMENA JIMYHOCTH, CHCTEMOM [EHHOCTHBIX OpUEHTAlUW, I[IO3UTUBHBIX BHYTPEHHUX
yOeXJACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpEHUE KU3HEHHOIO OMbITA W OMbITA ACATEIBHOCTH B IMPOLECCE PEATH3alNU OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON IEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH NEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBITIOJIHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBAaTh B CBOMX JCHCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJICH C Pa3HBIMU YOKIECHUSAMH, KYyJbTYPHBIMU IIEHHOCTSIMU U COIHAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUS YUEOHBIX,
[I03HABATEJIbHBIX M HCCIENOBATEIbCKUX 3a/Ja4, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB MPHU 00CYKICHUHU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOM M BOJIOHTEPCKOU JIESITENBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKON UJICHTUYHOCTH, MMATPUOTH3MA, YBAKCHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MIPUPOTHOMY HACIICTUIO U MAMSITHUKAM PUPOAbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YeNOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTH K CIIY)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJUTEISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MIPUHSTHUS LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAAULIUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHNE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbS H
IMOLMOHAJIBLHOIO 0JIAroOnoJIy4us:

MOHMMAaHWE U peajn3als 3J0pOBOro U 06e30MacHOro odpasa KU3HH (3I0pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynspHas (Qu3MYeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEONEHUS aIKOTOJIA,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPy 0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMATIbHON HAIPaBIEHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMOIHATH TAKYIO JESTEIHLHOCTD;

MHTEpEC K pa3muyHbiM cepam mpodeccrnoHaNbHON AesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM BCel
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11eiecoo0pa3Hoe OTHOUIEHHE K MPHUPO/Ie KaK UCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYILLECTBOBAHMS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYPHI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa IKOJOTHISCKUX MPOOJIEM U ITyTeH UX PEIICHUS;

CIIOCOOHOCTH UCMOB30BaTh MPUOOpPETaeMbIe TPU U3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE



IIPABWJI TIOBEIEHUS B INPUPOAC, HAIPABICHHBIX HAa COXPAHECHHE PAaBHOBECUSA B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAKOIIEH IPUPOJHON Cpele,
YMEHHUE TMPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIUYUE PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJbTYpbI, OIIbITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCSI HMH B
[IO3HABATEJIbHONW, KOMMYHHMKAaTMBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH YKOJIOTHYECKON HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M  OOLIECTBEHHOW IpPAaKTUKH, OCHOBAaHHOIO Ha JAMaJore KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE SA3bIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaK CPE/ICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO NPECTaBICHUs 00 OKpY KarolLieM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN M pelieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTHMHU JUISI COBPEMEHHOW HMBHIIM3AIMU: 00ECIICUeHUS
HOBOI'O YPOBHS pa3BUTHUsI MEIMILIMHBI, CO3/IaHME NEPCHEKTHUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA IYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoa K ycToiuMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOTMYECKUX 3HAHMW B LIEJSIX MOBBIMIEHUS 0O0Iei
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TI'pPAaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi pu U3y4eHnu ONOoIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHUS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS U aHalIW3a M OObBACHEHHs SBJICHUH
OKpYKaloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (DAKTOB W MMEIOUIMXCSA JAaHHBIX C LENbI0 MMOJyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHHE IICHHOCTH HAayYHOH NEATENbHOCTH, FOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCJIEIOBATEIILCKYIO ACSITEIbHOCTh MHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 10 OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpenmMeTHble pe3yNbTaThl OCBOCHUS y4eOHOTro mpeameTra «buomorus» BKIIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHMPOBO33PEHHSI OOYYAIOIMIMXCS  MEXKIUCIUIUIMHAPHBIE
(MeXMpeIMeTHbIE) OOIICHAYUHBIC TIOHATHS, OTPAKAIOIIHNE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
n CHeHI/I(‘bI/IKy MCTOAOB ITO3HAHUA, UCITIOJB3YEMBIX B €CTCCTBCHHBIX HayKax (BCHIGCTBO, OHEpPTIUs,
SBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (akKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIEAOBaHNEe, HAOIIOJICHUE, M3MEpPEHUE, SKCIICPUMEHT M JPYTHX), YHHUBEPCAJILHBIC
yueOHbIe JIeiicTBUs (TIO3HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUMBAOIINEC
dbopmupoBanre (YHKIIMOHATHLHON T'PAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OO0YyJaronuxcs,
CIIOCOOHOCTh 00yJaromuxcst UCIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHTHAPHBIC,



MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B II03HABATEIbHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOEHHUS MPOrpaMMbl CpeIHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH AelHCTBUSIMMU:

1) 6a3oBbIe JOrHYEeCKHE TeHCTBHS:

CaMOCTOSITeNIbHO (POpPMYJIHpOBaTh U aKTyaJU3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BATh MPU OCBOCHUH 3HAHUN PUEMBI JJOTMYECKOT0 MBILIUICHUS (aHaIN3a, CHHTE3a,
CpaBHEHHs, Kiaccu(uKauy, OOOOIIEHUS), PACKPHIBATh CMBICT OHOJIOTMYECKHX IOHSATHH
(BBLIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH MOHATUIMH);

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBasl IapaMeTpbl U KPUTEPUHM HX JOCTUIKEHHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IEIISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHEHHS (AKTOB W SIBICHUH KHUBON
IPUPOJIBI;

CTPOUTH JOTMUECKUE PACCYXACHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, TI0 AHAJIOTUH ), BBIABIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SBICHUSX, (OPMYIUPOBATH BHIBOJABI U
3aKJIF0YEHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B M3y4YaeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHH pa3HOTro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMALMOHHBIX HUCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbLCKHE NeiiCTBHS:

BJIa/IETh HAaBBIKAMM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHNs PaKTUYECKUX 3a]]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0B ITO3HAHUS;

WCIIOJIb30BaTh Pa3JIM4YHbIE BUABI JCATEIBHOCTH IO IIOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIIpETAllUY, NPeoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIH THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHUEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JACSITEIBHOCTH M
JKU3HEHHBIX CUTYAIUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUTATh
TUIOTE3Y €€ peleHNs], HAXOIUTh apIyMEHTBI JJIs1 10Ka3aTeJIbCTBA CBOUX YTBEPKICHUI, 3a1aBaTh
napaMmeTpsl U KPUTEPUU PELICHHUS;

AQHAJIN3UPOBATH MOIYUYEHHBIE B XOJI€ PEIICHUS 3a/1a4H PE3YJIbTaThl, KPUTHUECKU OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CIOCOOOB JIEHCTBUS B
po¢eCCHOHATIBLHYIO Cpeay;

yMETh IEPEeHOCUTh 3HaHWs B  [IO3HABAaTEJbHYI0O U  MPaKTUYECKyl0 oOsactu
KU3HEJEATEIIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;



BBIIBUTaTh HOBBIE HJEH, MpeAjiaraTb OpUTHHAJIbHBIE MOAXOAbl M PpELIeHHs, CTAaBUTh
po0OJIEMBI U 3a/1a4M, JOMYCKAIOLIUE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOJIIOTMYECKUX CIIOBApsIX U CIIPAaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO PA3IUYHBIX BHIOB U (HopM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEYHBOCTD;

¢dbopMynHupoBaTh 3ampOCHl M MPHUMEHATh Pa3IMYHBIE METOJbI IMPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM J1JIs BBIIIOJIHEHUS YUEOHbBIX 3a/1a4;

MpPHOOpPETaTh OMBIT WCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy TNPEACTABICHUS OHOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOe€);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe C OHMOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKUe, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alIMThl WHpOpMaNWU, HHOOPMAIIHOHHON
0e30MacHOCTH JTUYHOCTH.

ORi1aieHHe YHUBEPCAJIBHBIMA KOMMYHHKATHBHBIMH A€l CTBUSIMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCHUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKIECHHUSI OTHOCUTEJIbHO BBINOJHEHMSI Npe/ylaraeMoi 3aJaud, YYWUTHIBaTb WHTEPEChl U
COTJIACOBAHHOCTD MO3UILIUHI APYTUX YUaCTHUKOB JHANIOTA WIIH JUCKYCCUN);

pacrno3HaBaThb HeBepOaJibHblE cpencTBa OOLIEHUS, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOH(GIUKTHI U
BECTH MEPErOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOIICHUS M B3aMMOJCHCTBHS, MOHMMATh HaMEpeHUs
JIPYTUX JIOAEH, MPOSBIATh YBAKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
dbopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCMOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOTHI IpU
pelieHny OMOoJ0TrnYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
dbopM B3aMMOECHCTBYSI TP pEIICHUH yueOHOM 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO YiIeHa KOJUICKTHBA,

NPUHUMATh LEIM COBMECTHOM JESTEeIbHOCTH, OPTraHW30BBIBaTH M KOOPJIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISATE POJIU C YYETOM MHEHUMN
Y4aCTHUKOB, O0CYXKJaTh pe3ylIbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KAXKAOTO YJ4aCTHHKA KOMaHbl B OOIIUN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBbIE MPOEKTHI, OIIEHUBATh WAECH C TMO3WUIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHYECKOE TIOBEICHHWE B PA3JIUYHBIX CHUTYaIUsX,
MIPOSIBIISATH TBOPUYESCTBO U BOOOpAKECHHE, OBITH MHUIIMATHBHBIM.

Osgi1ajieHHe YHUBEPCAJIbLHBIMHU PEryJaISTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amusi:



UCIMOJb30BaTh OMOJOrMYECKHE 3HAHUS [UId BBIABICHHMA NpoOJIEM M UX pELICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHIO K JKMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIFHO OCYIIECTBIIATH TO3HABATENBHYIO JESITEIbHOCTD, BBISBIISATH MPOOIIEMBI,
CTaBUTh U (OPMYJIHUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATEIbHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PeLIeHUs MpoOIeMbl ¢ yYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO HIMPOKOM SPYIULMH B Pa3HbIX 00JIACTIX
3HaHWUN, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHHUS COBEPIIAEMBIX JIEHCTBHUI
U MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIieKCUU
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI IPYTUX [IPU aHAIU3€E PE3YIIbTATOB IEATEIBHOCTH;

3) npunsiTHE cedsl M APYIHUX:

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INMPEAMETHBIE PE3YJIBTATHBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
crocoObl JeMcTBUH 1O OCBOEHHMIO, MHTEpIpETalM W NpeoOpa3oBaHUIO 3HAHUM, BHIbI
ACATCIIBHOCTH 110 MOJYYCHHIO HOBOI'O 3HAHUA W NPHUMCHCHHIO 3HAaHUN B Pa3IINYIHBIX y‘~I€6HBIX
CUTYallUsX, & TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
MPEAMCETHBIC PE3YJIbTAThI IIPEACTABJICHEI 11O I'OJaM O6y‘IeHI/I5[.

[TpenmeTrHbIe pe3yabTaThl 0OCBOCHUA yueOHOTO npenmeta «buonorus» ¢ 10 knacce n0mKHbBI
OTpaKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M POJU OMOJOTMHM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, q)YHKHI/IOHaJIBHOﬁ TpaMOTHOCTH Y€JIOBCKA AJId PCIICHHA )XU3HCHHBIX 3a/1a4,

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOrMYECKHMX TEPMHHOB M MOHITUN: )KU3Hb, KIETKA,
opranusM, MeTabo13M (0OMeH BEleCTB U MpeBpalleHre SJHEPTUH ), TOMEOCTa3 (CaMOperysuus),
YpOBHEBas  OpraHU3alMsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHUE  (PEmpOayKIus),
HACJIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BHUTHE,

yMEHHUE u3jiaraTb OMOJOTHMUYECKHE TEOpuu (KJIETOYHas, XPOMOCOMHAasi, MYTaIlOHHas,
[EHTpaJbHAs JIOTMa MOJIEKYJsipHOM Owmosyorun), 3akoHbel (I'. Mennens, T. Moprana, H. N.



BapunoBa) u yueHus (0 eHTpax MHOT0OOpa3us U MPOUCXOXKICHUS KyIbTypHbIX pactenuid H. U.
BagsusioBa), onpenensatb rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOJIIOJACHHE U ONMHCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys | MPOBEACHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEeIyeMbIMU
BEJIMYMHAMU, OOBSICHCHHE TOJMYYEHHBIX PE3YJIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX IOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK NPOKApUOT U IyKapuoT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BELIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeW03a, OILIOJOTBOPEHUS, PAa3MHOKEHHSI, UHIUBUAYATbHOIO Pa3BUTHUS
opraHusma (OHTOT€HE3);

YMEHHE MPUMEHSATH MOJyYCHHbIC 3HAHUA N7 OOBSCHEHUS OMOJIOTMYECKUX MPOIECCOB U
SIBJICHUM, 111 TPUHATHUS IPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM KU3HU C LIETBI0 00eCTIeYeHUs
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYKAIOIIUX JFOJIEH, COONIOIEHUS HOPM
rPaMOTHOI'O TOBEACHMUSI B OKpYXKalolled MNPUPOAHON cCpele, NOHMMaHue HeoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTUKECHUIM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JJs palrOHAIBHOTO
[PUPOIONOIIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHblE TEeHETHYECKHE 3a/Jadyd Ha MOHO- U JUTHOPUAHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIEOBAaHHE, COCTABIATH CXEMbl MOHOTHUOPUIHOTO CKPEIIMBAHUS
JUTSI TIpEe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE padOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHYECKH OIICHHWBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOM HMH(}OpMaLNK, HAyYHO-TIONYJISPHbIE MaTepHUasIbl), ITUUECKHUE ACTIEKTHl COBPEMEHHBIX
HCCJIETIOBaHHUM B OMONIOTUH, METUITUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TIHCHbMEHHBIE U YCTHBIE cOOOIIeHus, 0000mas
OMOJOTHYECKYI0O HH(POPMAIMI0 M3 HECKOJBKMX HMCTOYHHKOB, TPaMOTHO HCIOJIb30BaTh
MNOHSTUMHBIN annapaT OMOJIOTHH.

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS ydeOHOTO MpenamMeTa «buonorus» ¢ 11 knacce nonxKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OHMOJIOTHHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouonoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSITHIA: BUJI, TIOMYJISIIHS,
reHooHJ, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa3OBaHHE, OSKOJIOTHYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PeIYLIeHTHI, LIeTH MUTaHUs, SKOJOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

YMEHHE Wu3NaraTh Owuonormueckue Teopuu (dBomonuoHHass Tteopus Y. J[lapsuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
Bbapa, depenoBanus TiIaBHBIX HampaBieHud u myTeil aBomonuu A. H. CeBeprioBa, ydeHHs O
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MMO3HAHUS B OMOJIOTHU: HAONIOJACHHUE M OMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3aluss M MPOBEIEHHE OHOJIOTHYECKOrO
HKCIIEPUMEHTA, BBIJIBHDKEHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BETMYMHAMU, OOBSCHEHHE TOTYYEHHBIX PE3YIhTAaTOB, HCIIOJIH30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUi U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUH TIOJYYSHHBIX PE3yIIbTATOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE PU3HAKU CTPOCHUS OMOJIOTMYECKHX O0OBEKTOB: BUJIOB,
HOMYJSIUN, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOICOIEHO30B U HKOCHUCTEM,



OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JCHCTBHUS KOJOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEUIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX, aHTPOIIOTCHHBIX U3MEHEHUN B
HKOCUCTEMAx CBOEM MECTHOCTH, KPYrOoBOpOTa BEIIECTB M OHMOr€OXMMMUYECKHX IHUKJIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOIy4YeHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0ecTieueHust
0€30MaCHOCTH CBOErO 3JI0pPOBbS U 3JJ0POBbSl OKPYKAIOWIUX JIIOJEH, COOJIIOJIEHUS HOpM
rPaMOTHOTO TMOBEACHHUS B OKpY)KAIOIIEeH MPUPOAHON Cpele, NOHMMaHHE HeOoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOM ouonoruu Ui paloHaIbHOIO
MPUPOIONOIB30BAHUS;

YMEHME pellaTh 3JIEMEHTAapHble OMOJOTMYECKHE 3a/Jayd, COCTaBJISTh CXEMBl IEpeHOca
BEIIECTB U SHEPTUH B 3KOcUCTeMax (I[eMH MUTaHUs);

YMEHME BBINOJIHATH JJAOOPATOPHbIE U IMPAKTUUYECKHE padOThl, COOMI0AATh IpaBUiia IPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHUYECKH OILIEHWBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBOW WH(pOpPMANKK, HAYYHO-TIOMYJSIPHbIE MaTepuallbl), pPacCMaTpPUBAaTh TIJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANMI0O H3 HECKOJIBKMX HCTOYHMKOB, TPAaMOTHO HCIOJIb30BATh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne i/ f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero Kontpoabubie | IlpakTuueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
1 Buonorns kax Hayka 2 05 ﬁggsﬁ?/ﬁ?e%iggﬁﬂmmz%
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
4 KuzuenesreabHOCTb KJIETKH 6 ubmiorexa [JOK
https://m.edso0.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUYAIBbHOE 5 1 bubnuoreka [IOK
pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/7f41¢c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OHMOTEXHOIOTHU https://m.edso00.ru/7f41¢c292
8 PeszepBHOE Bpems 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[NPOT'PAMME



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

11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM udposbnie
Ne i/ IporpaMmb1 pa Beero Kontpoabubie | IlpakTnueckue f)lépg)f OBAT eJ)ILHH e
padoTshI padoTshI pecype
Bbubnuoreka LIOK
1 JBOmOIEOHHEAS GEoNOrHA 9 1 https:// m.edsi.ru/7f4lcc74
2 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite https://m.edsoo.ru/7f41cc74
3 Opranu3Mel 1 OKpyKaromas cpeaa 5 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 DKOIOTHYECKUE CHCTEMBI 9 buGnuorexa LIOK
https://m.edsoo.ru/7f41cc74
3) PesepBHoe Bpemst 2 EH6H_HOTeKa 0K
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No Kosn4yecTBo 4yacos Jara DJIeKTpOHHbIe U (POBbIE
u/n Tema ypoka Beero Kounrpoabnbie | Ilpakruueckue A — oOpaszoBaTe/bHbIE
padoThbI padoThbI pecypchl
bub6nmmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOM
npupoasl. [Ipaktuyeckas pabora
2 Ne 1 «Mcnons3oBanue 1 05 bubnuorexa [{OK
Pa3IMYHBIX METOIOB IIPU ' https://m.edso0.ru/863e6122
M3y4YEHUN OMOJIOTHYECKUX
00BEKTOBY
3 buonornyeckue cuCTEMBI, 1 bubnuoreka [{OK
MPOIIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
4 XHUMHYECKHUM COCTaB KIIETKH. 1 bu6nmorexa LIOK
BoJia u MuUHEpabHBIE COJIU https://m.edso0.ru/863e674e
5 benxu. CocraB u cTpoeHue 1 bubmuoteka [IOK
0eskoB https://m.edso0.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabora Ne 1 «M3yuenue 1 05 bubmuoreka [IOK
KaTaJTUTHYECKON aKTUBHOCTH ' https://m.edso00.ru/863e6b72
(dbepMeHTOB (Ha mpumepe
aMmIIa3bl WIK KaTanasbl)»
but6mmorexa [IOK
! YraeBozsl. JImn s . https://m.edso0.ru/863e6870
8 Hyxneunosbie kucinorsl. AT® 1 bubmorexa LIOK

https://m.edsoo.ru/863e6d5c
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I/ICTOpI/IH N MCTOABI U3YUYCHUIA

bub6nuoreka [IOK

; kietku. Knerounas Teopust https://m.edso0.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucremMa
CrpoeHue 3ykapuoTUYECKOn
kieTku. JJaboparopHas padora No
2 «M3y4yeHune CTpoeHus KIETOK Bu6mmoteka [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOTIpEIrapaTax u ux
OTIMCAHUE)»
12 OOMeH BEIIECTB UIIH bu6nmorexa LIOK
MeTaboIn3M https://m.edsoo.ru/863e766¢
bubnunoreka LIOK
13 PorocuHTes. XemocuHTes https://m.edsoo.ru/863e7c98
. bubmuoreka [JOK
14 DHepreTureckuii oomen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UKIT KIETKH.
Jenenue knetku. MuTos.
15 Jlaboparopnas padota Ne 3 05 bubmuorexa [IOK
«HabmroneHe MUTO3a B KIIETKAX ' https://m.edso0.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpemnapaTax»
16 Buocunres O6enka. Peakius bubnmorexa LIOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
bubnunorexa LIOK
17 Tpancmn — Guocumtes Oenka https://m.eds00.ru/863e796e
18 Hexknerounsie GopMbl KU3HH — bubmuoreka [JOK
BUPYCBHI https://m.edso0.ru/863e7540
@OpMBI pa3MHOKEHUS bubmorexa LIOK
19 https://m.edso0.ru/863e81b6

OpraHnu3MoB

https://m.edso0.ru/863e831e
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bub6nuoreka [IOK

20 Metios https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue u pa3BUTHE
MTOJIOBBIX KJIETOK.
21 OmnonorBopenue. JlabopatopHast 05 bubmmoreka [JOK
pabota Ne 4 «3yucHue ' https://m.edsoo.ru/863e81b6
CTPOCHUS MMOJIOBBIX KJICTOK Ha
TOTOBBIX MHUKPOIIpEIapaTax»
29 NHnuBunyansHOE pa3BUTHE Bu6moteka [JOK
OpraHu3MOB https://m.edsoo.ru/863e8436
22| wecronerenmocn BuGtorerce LIOK
https://m.edso0.ru/863e86f2
N3MCHYNBOCTHU
KOHOMEPHOCTHU H BaHUA
24 i;H(;HZK(fE. IS/[COHOFECGJII)?/II;E{(; bubsmorexa [IOK
https://m.edsoo.ru/863e8878
CKpelluBaHue
5 Zmonneamomor Bummoraxa LIOK
https://m.edsoo.ru/863e89a4
HACJIeIOBaHMs MPU3HAKOB
CuerjieHHOE HaclleJ0BaHue
npu3HakoB. JlabopaTtopHas
o
26 gZS}?;:TJ:;S;LI{)BI?::;;;HI[HOFO " 0.5 bubmmorexa [IOK
' https://m.edso0.ru/863e8c60
TUTHOPUTHOTO CKPEIIUBAHUS Y
Ipo30( Bl Ha TOTOBBIX
MHUKPOTIpeIiapaTax
y | remermmm Hcreromume Bumorers 110K
’ https://m.edso00.ru/863e8c60
TTOJIOM
M3MeHYHBOCTb.
o8 Henacnencreennas 05 but6mmoreka [IOK

M3MEHUYUBOCTh. JlabopaTopHas
paborta Ne 6. 3yueHue

https://m.edsoo.ru/863e8efe
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MOJU(PUKATTOHHON
U3MEHYUBOCTH, IOCTPOCHUE
BapHALIMOHHOTO pAJa U
BAPUALIMOHHON KPUBON»

HacnencrseHHast HN3MEHUUBOCTD.

29 JlaGopaTopHas padora Ne 7. 1 05 bubnuorexa [IOK
«AHanu3 MyTaiui y 1po30Quibt ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKPOIIPEIIapaTax
bubnunoreka LIOK
30 I'eneruia venosexa 1 https://m.edso00.ru/863e8d78
PesepBHEIi ypok. O600IICHHE 110
31 Teme «HaciencTBeHHOCTE U 1
W3MEHYUBOCTHh OPTaHU3MOBY
32 Cenexius Kak HayKa ¥ IMpoIiece 1 bubmorexa OK
https://m.edso0.ru/863e9214
33 MeTobI M IOCTHKEHUS 1 bubmmoreka IIOK
CEJICKITUHM PACTEHUH U )KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacib 1 bubmmnoreka HOK
MIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO HACOB I10 34 4

[NPOTPAMME
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11 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka KonT I Hata 0o0pa3oBaTeIbHbI
/i Beero POJbHBIE PAKTHYECKHE | ooyopng pa3oBareJ e
padoThI padoThI pecypcbl
1 DBOIOLHS U METObI €€ 1 bubnuorexa [JOK
U3YUCHUS https://m.edsoo.ru/863ea20e
2 Wcropus pa3Butus 1 Bu6moteka [JOK
npeACTaBIeHN 00 SBOIOLUU https://m.eds00.ru/863e9570
bubnuoreka [{OK
3 MukpossosmioLHs . https://m.edsoo.ru/863e9cle
[Tomynsiius Kak IeMeHTapHast
SIMHHMIIA BUJIA ¥ BOJFOIUH. Bubnmorexa [IOK
4 JlaGopatopuas padora Ne 1 ! 0-5 https://m.edsoo0.ru/863e99c6
«CpaBHeHUE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO»
5 JIBuoKy1iue cuibl (31eMeHTapHbIe 1 bubmmnoreka HOK
(aKTOpBI) IBOIIOIHN https://m.edsoo.ru/863e9da4
6 EctectBeHHbIi 0TOOD U €ro 1 bubnmnorexa [JOK
bopmbI https://m.edsoo.ru/863e9ed0
PesynbTath! 3BOIIOIUY:
IPUCTIOCOOTIEHHOCTh OPTaHU3MOB
U BUA000pazoBaHueE. Eu6mmorexa LIOK
! Jlabopatopnas pabora No 2 1 0.5 https://m.edS(])J(;).ru/863e9fde
«Omnucanue npucrnocoOICeHHOCTH
OpraHu3Ma M €€ OTHOCUTEIIEHOTO
XapakTepay
8 HampaBnenus u nytu 1 bubmuoreka [JOK
MaKPOIBOIIOIIHI https://m.edso0.ru/863e9cle
9 HeobpaTtumocTs 3BoIIONINN 1
10 Ucropus xu3nu Ha 3emiie u 1
METO/Ibl €€ N3YUEHHUS
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I'nnoTe3sl IIPOUCXOKIACHUA

bub6nuoreka [IOK

11 KHU3HH Ha 3emiie https://m.edso0.ru/863ea5a6
12 Pa3BuTue ku3HU Ha 3eMIIe 10 bubnunorexa LIOK
9paM H MepHoaaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaITbI BOIIOIUU
pPacTUTEIBHOTO U KUBOTHOTO
13 mupa. [IpakTrueckas padora Ne 1 05 Bu6mmoteka [JOK
«M3y4eHne uCKOmaeMbIxX ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PAaCTCHUU U )KHBOTHBIX
B KOJUICKIIUSX»
14 CoBpemMeHHas cuctema bubmmoreka [JOK
OpPraHu4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLHUS UeI0BEKA bu6nmorexa LIOK
(aHTpOIIOreHE3) https://m.edsoo.ru/863eac2c
16 JBuxyriue cuibl (paKkTopsl) bubnnoreka [JOK
AHTPOIIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IUU IBOJIOLIUU
YeJoBeKa
18 Yenoseueckue pacel U bubmmnoreka HOK
TIPUPOJIHBIC aJIaNTAI[MH YeJIOBEKa https://m.edso00.ru/863eaea2
Peseprubiit ypok. O600111€HIE TIO
19 TeMe «BO3HMKHOBEHUE U
pa3BUTHE KU3HU Ha 3eMiie»
20 DKOJIOTHS KaK HayKa
21 Cpensl oOuTanus u bubnuotexa [JOK
HKOJIOTHYECKUE (PaKTOPbI https://m.edsoo.ru/863eafec
AOuoTtndeckue (HaxTopsl.
JlaGopatopHas pabora Ne 3.
29 «Mopdonoruyeckue 05 bubnuotexa [JOK

0COOEHHOCTH pacTeHul U3
Pa3HBIX MECT OOUTAHUS.
JlaGopatopHas pabora Ne 4.

https://m.edsoo.ru/863eb10e
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«BnusHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

bubnunorexa LIOK

23 buomiieckue paxroper . https://m.edsoo.ru/863eb348
DKOJIOTMYECKUE XapAKTEPUCTUKHU
nomynsuuu. [TpakTrudeckas

24 pabota Ne 2 «ITogcuér 1 0.5
IUIOTHOCTH MOMYJIALUNA pa3HbIX
BHUJIOB PACTEHUI

o5 Coo01recTBa OpraHu3MoOB — 1 bu6nmorexa LIOK
OuoIeHO3 https://m.edsoo.ru/863eb46a

2% DKOJOTHYECKHUE CHCTEMBI 1 bubnnorexa [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN

27 SKOCUCTEMBbI. DKOJIOTUYECKUE 1 bubnuoreka [{OK
nupamupl. CBoiicTBa https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccust

28 ITpuponHbIE SKOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubmuoteka [IOK
HKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU 1 bubnnorexa [JOK
CYIIIECTBOBaHHS OHOCGHEPHI https://m.edsoo.ru/863ebd16

32 UYenosedecTBo B Onochepe 3emin 1

33 CocylecTBOBaHHE MTPUPOJIBI U 1 bubnuotexa [JOK
4eJI0BEYeCTBA https://m.edsoo.ru/863ebale
Peseprubril ypok. O606111eHIE

34 TeMbl «CooO1iecTBa u 1
9KOJIOTUYECKHUE CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME
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YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
IMPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

buonorus. ba3ossriii yposens. 10 knace/ B.B. [Taceunnk, A.A. Kamenckuii, A.M.
Py610B, Aximoneproe oo6mectBo «M3narensctBo «lIpocBemenue» 2022 roa

buonorus. ba3ossiii ypoens.11 knace/ B.B. [Taceunnk, A.A. Kamenckuii, A.M.
Py610B, Akimoneproe ob6mectBo «M3narensctBo «lIpocBemenue» 2022 roa

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

Amnacracosa JLII. O6mas 6uonorus. Junakrudeckue marepuaisl. — M.: Benrana-
I'pad.

borganosa T.JI., CononoBa E.A. buonorus. CripaBO4YHHK 1 CTAPIIEKIACCHUKOB U
nocrynarmonmx B By3bl. — M.: ACT-nipecc, 2022.

Bonrosa 1.B. CoopHuK 3a1a4 1o 00m1ei 6uonoruu ajs nocrynaonmx B BY 361, —
M.:Onukc 21 Bek, 2019.

3axapoB B.b., MamonToB C.I'., Connr HU. O6mas 6uonorus: Yueo. mist 10 — 11 k.
obmeobpasoar. Yueb. 3apenenuii - M.: [poda, 2019.

Puc 3., Crepubepr M. Ot kieTok k aromam: MimocTpupoBaHHOE BBEICHUE B
MoJleKyIsipHyto 6uonoruto: Ilep ¢ anrn. — M.: Mup

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET
«Enunas xomnexmus LHudposeix O6pazoBarenbHbix Pecypcony» (Habop nudpoBsix
pecypcoB k yueOnukam nuauu [lonomapesoii M.H.) (http://school-collection.edu.ru/)..
bubaunoreka IIOK https://m.edsoo.ru
PO https://resh.edu.ru/
www.bio.1september.ru— rasera «buonorus» -npunoxxeHue K «1 ceHTIOps»
http://bio.1september.ru/urok/ -Marepuassl k ypoky. Bee paboTsl, Ha OCHOBE
KOTOPBIX CO3/1aH CalT, ObLIM OMyOIMKOBaHbI B razere "buonorus".

6.www.bio.nature.ru — Hay4HbIC HOBOCTH OMOJIOTHH

7. http://ebio.ru/ - DnexTpoHHbIit yueOHUK «BHOTOTHSIY.

8. http://lwww.gbmt.ru/ - TocymapctBennsiii bruonornueckuit myseit um. K. A.
TumupsizeBa. Bupryansnsie skckypeun: JKHBOTHBIE B MU(ax | JereHaax, JXMBoTHbIe-
cTpouTenu, 3abora o motoMcTBe, OnacHele )xuBoTHBIE. L poBbie kKonuu GoHaa My3es
MOTYT OBbITh HCIOJIB30BAHBI B KAYECTBE MILUTIOCTpALUN
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