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1. IHosicHUTEIbHAS 32N CKA
1.1. Pabouasa npocpamma no yueonomy npeomemy «buonocus » pazpadomana na
OCHoge:

. ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoii
Denepauuny;

o [TopsiakoM opraHu3alMy OCYLIECTBICHHUS 00pa30BaTeNbHON JIEATEILHOCTH MO OCHOBHBIM
0011e00pa3oBaTebHbIM IPOrpaMMaM—00pa30BaTEIbHBIM [IPOrpaMMaM  Ha4dajJbHOTO  OOLIero,
OCHOBHOTO 00mero u cpeaHero oOmiero o0pa3oBaHMs, YTBEP)KICHHBIM  IPHKA30M
Munnpocsenierus ot 22.03.2021Ne115;

o OI"OCocHOBHOr000111er000pa30BaHMsL, yTBEP K ICHHBIMIIPHKa30MMHUHITpOCcBenIeHUs10T31.0
5.2021Ne287(manee—dI OCOOO0);

o CaHuTapHO-3MHUIEMUOJIOTUYECKUE TPEOOBAHUS K YCIOBUSM U OpraHU3alui OOy4YeHUs B
obmeooOpazoBarenbubix  CanlluH, Ne2.4.3648-20 «CaHuTapHO-  SIHJIEMHOJIOTHYCCKUC
TpeOOBaHUSI K OpraHU3alMsIM BOCHUTAHUS W OOyUEHHS, OTAbIXa W O3IOPOBJICHHUS NETeH WU
MOJIOJICHKI

. [Tpukaz MunoOpHayku Poccun ot 20.05.2020 Ne254 "O06 yrBepkaeHuu (enepaibHOTO
nepevHs y4eOHUKOB, PEKOMEHIOBAaHHBIX K HCIOJB30BAHMIO MPU pPEATH3ALUN HMEIOIINX
TOCYIapCTBEHHYI0 aKKpPEAUTAlMI0 00pa30oBaTEeNIbHBIX MPOrpaMM HAYalbHOTO  OOIIEro,
OCHOBHOT'O 00IIIETro, CPeTHETO 0Opa30BAHNUS;

. YceraBa MKOVY «OckonkoBckass COII» umenun B.IT.Kaprariosa;

. OcHoBHo# 00pa3oBatenbHOM nporpammbr COO

° VYyeOnoro miana Ha 2023-2024 y4eGHBII TOJ

. l'ogoBoro kanenmapuoro rpapuxka MKOY «Ockonkosckoit COIll» wumenn B.II
Kapramosa Ha Tekynuii yueOHbIi rog;

. [Tonoxenus o pabodyeit mporpamme yueoHoro npeameta (kypca) MKOVY «OckonkoBckas
COI1l» umenu B.I1. Kapramosay;

o buonorus. ®enepanpHas pabodasi mporpamma cpeaHero oouiero oopazosanus (st 10-
11 xnmaccoB oOpa3oBaTenbHbIX OpraHnu3aiuii). MHCTUTYT cTpaTerun pa3BUTHS 00pa30BaHMS.
Mocksa 2023

. Meroandeckoe nocodbue mo 6uonorun 10—11 xmaccel. bazosiii yposens. (B.B.
[Maceunuk, I'.I'. lIBenos.; M.: «/Ipoday, 2015).

[ ]

o ITonoxxernem o (Gopmax, MEPHOJUIHOCTH, TOPSAJKE TEKYHIEr0 KOHTPOJIS yCIIEBAEMOCTH U
npomexxyrouHoi arrectaiuu oOyyaromuxcs B MKOVY  «OckonkoBckas COI» umenu
B.I1.Kapramosa

. ITporpammel Bociutanns MKOY «OckonkoBckas COI» nmenn B.I1.Kapramosa

1.2. OBIIASA XAPAKTEPUCTUKA ITPEJIMETA «BUOJIOT USD»
Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa

oOecnieunBaeT (QopMHUpOBaHHE y OOydYalOIIMXCS MPEICTaBICHMM O HAaydHOH KapTHHE MHpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3MAaET YCIOBHS I TO3HAHUS 3aKOHOB YKMBOW TNPHPOJIBI,
¢dopmupoBaHus (PYHKIIMOHAIBHOM TPAaMOTHOCTH, HaBBIKOB 37I0pPOBOTO M Oe30macHoro obpasa
’KU3HU, 9KOJIOTHYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHUS K KUBOM ITPUPOJIE U YETIOBEKY.
bonbmioe 3HaueHWe OWONOTHA WMEET TakXKe Ui PEIICHHS BOCIUTATEIBHBIX U
Pa3BUBAIOIIMX 33Ja4 CpeHEero oouiero oopa3oBaHus, COUanU3auu odyJaromuxcs. M3yuenne
O6uonorun o0ecrieynBaeT yCIIOBUSA TSt (dbopmupoBaHus UHTEJUICKTYaIbHbIX,
KOMMYHUKAIIHOHHBIX ¥ MH(OPMALMOHHBIX HAaBBIKOB, ICTETHYECKOH KYJIBTYpHI, CIIOCOOCTBYET



UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C MPEICTABICHUSAMM U3 JIPYTUX Y4EeOHBIX NPEIMETOB, B
Y4aCTHOCTH, (pU3HMKH, XMMUHU U Teorpaduu. HazBaHHBIE MONIOKEHUS O MpeIHa3HAUYCHUH Y9eOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY Ui OIpENeNeHHs MOIXOAOB K OTOOpy u
CTPYKTYPHUPOBAHUIO €r0 COJIEpKaHUs, IPEACTABICHHOr0 B IIPOrpaMMe 1o OHOJIOTHH.

OT100p coneprxkanus yueOHoro npeamera «buoaorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3ULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPHIM OOYYarOIIUECs JTOJIKHBI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUs OOIIEH KYIbTYpHI, ONpEACISIOmne
a/IeKBaTHOE IIOBEJCHUE 4YEJIOBEKa B OKpYXKAOLIeH NpUPOAHOM cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHUECKOH nesTenbHOCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUI
3aHMMAIOT DJEMEHTHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHSA
IPEJCTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MHpa U LEHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3AMH OHOJIOIHYECKOr0 00pa30BaHMsL.

CrpyKTypupoBaHHE COJEpXKaHUsA y4yeOHOro MaTepuasa B IporpaMMe IO OHOJIOTHU
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTSIX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMH. B COOTBETCTBUM € 3THM B
CTpYKType yueOHoro npenmera «buosiorus» BbIIENEHBI CIENYIOIUE COJIepKaTeIbHbIC JUHUU:
«buonorus kak Hayka. MeToJpl HAy4HOro Mo3HaHusA», «KiieTka kak Ouosoruueckas cucrema,
«Opranusm Kak Ouosoruyeckas cucremay, «Cuctema ¥ MHOIooOpazue OpraHM4ecKoro Mupa,
«OBOJIIOLINS )KUBOH MPUPOAB», «DKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

1.3. Heap u3yuenuss yyedonoro mpeamera «buosorusi» Ha 06a30BOM ypOBHE — OBIIAJICHUE
0o0y4JarIUMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKUIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUS Ui TPaMOTHBIX JIeHCTBUH B
OTHOILIEHUH O0BEKTOB >KMBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

Joctuxenue nenu u3zydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHHME OOYYaIOIIMMUCA CUCTEMBbl 3HAaHUH O OWOJOTHYECKUX TEOpHUSIX, YUCHMSIX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTe3aX, MpaBUiIaxX, CIY)KaIlMX OCHOBOH Ui (opMHpOBaHHUSA
IPEJICTABICHUA O €CTeCTBEHHO-HAYYHON KapTUHE MHpa, O METOAaX HAay4YHOIO TI103HaHUf,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUH;

dopmupoBaHre y 00y4aromuXcs MO3HABATEIbHBIX, MHTEIIEKTYAJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Mpollecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMH HAyYHBIX B3IJISIZIOB,
ueH 1 MOoIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJIEHHE Y oOydvaromuxcs oOImeld KyabTypbl, (QYHKIHMOHAIBHON TI'pPaMOTHOCTH,
pa3sBUTHE YMEHUN OOBACHATH M OLEHHBATDH SIBICHHS OKPYXKAIOIIEr0 MUpa JKUBOM MPUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHrue y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OMOJIOTHMYECKHUX
3HAaHUW B TPAKTUYECKOW MAESITEIBbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTU IIO3HAHHUS YEJIOBEKOM >KMBOH IMPHUPOJBI,
HE00X0IMMOCTH OEpEKHOr0 OTHOUIEHUS K HEH, COOMIOIEHUS ITUYECKUX HOPM U NIPOBEACHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHME LEHHOCTH OMOJOTMYECKMX 3HAHUM JUIS MOBBIIICHUS YPOBHS 3KOJIOTMYECKOU
KYJIBTYpBI, JUIsl POPMUPOBAHUS HAYyYHOI'O MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
MOCIICACTBHI CBOEH NEATENHbHOCTH IO OTHOIICHHUIO K OKPYXAlollel cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COOIOICHUE Mep MPO(PHUIAKTUKY 3200 ICBaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIE TPEIMETHI.

Jis n3ydenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHETo OOIIero 00pa3oBaHMs OTBOIAMTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

1.4. U3 npozpammel 6ocnumamenvroii padomol wiKoivl

1. B BocnuraHuu JeTed MOAPOCTKOBOrO Bo3pacta (ypoeenv cpeonezo oouweco
00pazoeanus) TaKUM TIPHUOPUTETOM SIBIISICTCS CO3/IaHHE OJIATONPHUSATHBIX YCIOBUI Uil Pa3BUTHUS
COILIMAITLHO 3HAYUMBIX OTHOIICHUH IIKOJILHUKOB, H, TIPEXK]IE BCEr0, IICHHOCTHBIX OTHOIICHUH:

- K CeMbe KakK TJIaBHOM OTOpPE B )KU3HU YEJIOBEKA U UCTOYHUKY €r0 CUaCThs;

- K TpyAy Kak OCHOBHOMY CIOCOOY JOCTIDKEHHS SKU3HEHHOTO OJarornoiydwus
YeNoBeKa, 3aJIOTy €ro YCIEIIHOTO NPO(EeCcCHOHATFHOTO CaMOONPEACICHUS W OUIYIICHHS
YBEPEHHOCTH B 3aBTPAIHEM JIHE;

- K CBOEMY OTEuYecTBYy, cBoeil Manoil u Oosbuioii PoauHe kak MecTy, B KOTOPOM
YeJIOBEK BBIPOC M IO3HAJ MEPBbIC PAJIOCTH W HEyAa4yH, KOTOpas 3aBellaHa €My IMpEIKaMH |
KOTOPYIO HYXHO 00eperarTh;

- K MpUpoJe KaK HCTOYHHUKY JKU3HH Ha 3emiie, OCHOBE CaMOro ee CyYIIeCTBOBaHUS,
HYXJIAIOIIECHCS B 3aIIUTE U TIOCTOSHHOM BHUMAaHHUU CO CTOPOHBI YEIOBEKa;

- K MHPY KaK TIJIaBHOMY NPUHIMITY YEJIOBEYECKOT0 OOIIEKHUTHUS, YCIOBHIO KPENKOM
IpyXObl, Hala)XUBaHWS OTHOIIEHUM ¢ KojuleramMu 1o pabore B OyaylmieM M CO3JaHUs
6J1aronpHUsTHOTO MUKPOKJIMMATa B CBOEH COOCTBEHHOM CEMbE;

- K 3HaHUSAM Kak WHTEIUIEKTyaIbHOMY pecypcy, obecreunBaronieMy Oymyiiee
YeJ0BEKa, KaK pe3ysbTaTy KPOMOTJIMBOT0, HO YBJIEKAaTEIbHOIO y4eOHOT O Tpy/a;

- K KyJbType Kak JyXOBHOMY OOTaTCTBY 0OIIecTBa M Ba)KHOMY YCJIOBHIO OIIYIICHHS
YeJIOBEKOM IOJIHOTHI MPOKUBAEMOW JKU3HHU, KOTOPOE IAal0T €My YTEHHE, MYy3bIKa, UCKYCCTBO,
TeaTp, TBOPUYECKOE CAMOBBIPAKEHHE;

- K 3/I0pOBbI0O KakK 3ajJOry JOJIOH W aKTUBHOM KHM3HM 4YENIOBEKa, €ro XOpOIIEero
HACTPOEHHS W ONTHMUCTHYHOTO B3TJISAAa HA MUD;

- K OKpYXaloIlUM JIIOJIM Kak Oe3yclIoBHOW M  aOCONIOTHOM II€HHOCTH, Kak
PaBHOTIPABHBIM  COIMAJBHBIM  IMapTHEpaM, C KOTOPBIMH  HEOOXOIUMO  BBICTPaWBaTh
noOposkenaTeNbHble W B3aWMOIIOICP)KUBAIOIINE OTHOIIEHUS, JAAIOLIME YEJIOBEKY pajoCTb
OOIIEeHNUs] ¥ TIO3BOJIIONINE W30eraTh YyBCTBA OJIMHOYECTBA;

- K caMuM cebe Kak Xo035ieBaM CBOEH CyIpObl, CaMOONPEACIAIOIIUMC |
CaMOPEANTH3YIOIIUMCS JTMIHOCTSIM, OTBEYAIOIIIIM 33 CBOE COOCTBEHHOE OyyIiee.

Briienenue 1aHHOTO MPUOPUTETA B BOCIMTAHUU LIKOJIBHUKOB, O0YYaIOLINXCS Ha CTYIIEHU
OCHOBHOTO 00IIIero 00pa3oBaHMs, CBA3aHO C OCOOCHHOCTSIMH JETEH MOAPOCTKOBOTO BO3PACTA: C
UX CTPEMJICHHEM YTBEpAMUTH ce0sl KaK JMYHOCTb B CHCTEME OTHOIICHHMH, CBOMCTBEHHBIX
B3pOCIOMy MHpPY. B aTOM Bo3pacTe 0coOyr0 3HAYMMOCTh IS IETel MpUOOpeTaeT CTaHOBJICHNE
UX COOCTBEHHOW KM3HEHHOW MO3ULIMHU, COOCTBEHHBIX IIEHHOCTHBIX OpueHTaui. [1oapocTKoBbIHi
BO3pAcT — HamOoJiee yJavyHbId BO3PACT U Pa3BUTHS CONMAILHO 3HAYMMBIX OTHOIICHHHA
IIKOJIbHUKOB.

1.5.MECTO YYEBHOI'O NIPEJIMETA «I'EOI'PA®US» B YYHEBHOM IIVIAHE

B cucreme cpennero o6imero oopazoBanus «buosnorus», nzydaemasi Ha 6a30BOM ypOBHE,
SIBIISIETCST 00513aTEIbHBIM YY4EOHBIM MTPEIMETOM, BXOISIINM B COCTaB MPEIMETHOH 00IacTH
«EcTecTBeHHO-HaY4HBIE ITPEIMETHI.

st m3ydenust Onoaoruu Ha 6a30BOM YPOBHE CpPEIHETO 001Iero 00pa3oBaHus OTBOAUTCS 68
yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 vac B Heneio).



1.6.YueOHO-MeTOIHYECKOE 00ecTieueHHe 00Pa30BaTeILHOI0 MPOIlECe

10 kaace

-IIporpammsl o 6uomnoruu ais 10-11kmaccos (aBTop B,B. Ilaceunuk.; M.: «Jpodar, 2015 ).
-A.A. Kamenckuii, E.A. Kpukcynos, B.B. [Taceunuk «O6m1as 6uonorus. 10-11 kimace» YueOHuK
TSt 001Ie00pa3oBaTeNbHBIX yupexkaeHuil. — M.: [Ipoda, 2020;

-MeTon4YecKkoro rmocobus mo 6uosioruu 10—11 kmaccel. ba3osriii yposens. (B.B. [Taceunuk,
[.T". IlIBenoB.; M.: «/Ipoda», 2015).

-B.B. ITaceunuk « Pa6oune nporpammel. M: JIpoda,2017

-Pabouas Terpanes no 6uonoruu 10 knacc. ba3oserit yposens. (B.B. Ilaceunuk, I' M.: «/Ipoday,
2020).

11 knacc

[Tporpammel o 6uosoruu ajst 10-11kmaccos (aBrop B,B. [Taceunuk.; M.: «Zlpoday, 2015 ).
-A.A. Kamenckwuii, E.A. Kpukcynos, B.B. ITaceunuk «O6mas 6uonorus. 10-11 xrace» YueOHuk
Uit 0611e00pa3oBaTenbHbIX yupexaeHuil. — M.: [Ipoda, 2020;

-MeToAnuecKoro nocodus no ouonorun 10—11 kinaccel. ba3osslil yposens. (B.B. Ilaceunuk,
I'.I". lIBernoB.; M.: «/Ipoda», 2015).

-B.B. Ilaceunuk « Paboune nporpammer. M: JIpoda,2017

-PabGouas terpans no 6uonoruu 11 xmacc. bazoseiit yposens. (B.B. [Taceunux, I' M.: «/Ipoda»,
2020).

2.1INTAHUPYEMBIE PE3VYJIbTATbI OBYYEHMUSI.
INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUMA IIPOI'PAMMBI 110 BUOJIOTMMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cornacho ®I'OC COOQO, ycraHaBmuBalOTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS
00y4aroMMuUCs TIPOrpaMM CpeaHero oo1iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPe3yabTaTOB OCBOCHHs Mpeamera «buonorus» BblIeIeHBI
CIIEAYIOIIME  COCTABIIAIONINE: OCO3HAaHWE OOYYaAIOIMIMMHUCS  POCCHHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEAENEHUIO,
HAIMYUE MOTHBAIIMM K OOYYCHHIO OHWOJIOTHH, IIEJICHANPABICHHOS pPAa3BUTHE BHYTPCHHHX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX IIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pa3BUTHS
OHMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIUXCs PYKOBOICTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTaHOBKAMH, TMPUCYIIUMH  CHCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HAIWYUE SKOJOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH IIEJIU ¥ CTPOUTH )KU3HEHHBIC TUTAHEI.

JIMdHOCTHBIE pe3yabTaThl OCBOCHHS TNpeaMeTa «BHONOTHS» OCTHTAlOTCS B CIUHCTBE
yueOHOM W BOCIUTATEIHHON NEATEIHHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKHUMHU
COIMOKYJIbTYPHBIMH, UCTOPHYSCKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMU B
oOmiecTBe MpaBUIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTH, Pa3BUTHsS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBOXCHHSI K 3aKOHY W IPABOIMOPSAKY, YETIOBEKY TPyJa U CTApIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHUs, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIeQUI0O U  TpaJulUsaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOro mnpeamera «buonorusy T0JKHBI OTpaxarhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX



yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOro  0OIlecTBa,
paciiMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTU B IPOILIECCE Peau3allid OCHOBHBIX
HaIpaBJIECHUN BOCIIUTATEIBHOM 1EATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOro BOCIIHTAHUS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMK  OOydYalOUIerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOrO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSA3aHHOCTEH, yBa)kK€HHE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIBHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
peleHnr y4eOHbIX U MO3HABATeNbHbIX 33/a4, BBIMOIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNSATh COOCTBEHHYIO TMO3HUIMI0O 1O OTHOILIEHUIO K SIBJIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHUE YYUTHIBAaTb B CBOMX  JIEHCTBUSIX HEOOXOAUMOCTH  KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pa3sHBIMU YOEXKIEHUSMU, KyIbTYPHBIMU HEHHOCTSIMH U COLIMATIbHBIM
MIOJIO)KEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOI'O OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTHh POCCUNCKON IPAKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOlN, ropaoctu 3a cBOM Kpaid, CBOIO
Ponuny, cBO# S3bIK U KyNbTYpY, IPOILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEIUI0 M MAMSITHUKAM TPUPOJIBI,
nocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCUUCKHUX YYEHBIX B CTAaHOBIEHHE U pa3BHUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAYEHUSI OMOJIOTUH B TIO3HAHWUHU 3aKOHOB MPUPO/IBI, B ’KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHast yoexxI€HHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIECHHOCTENH POCCUICKOT0O HAPOa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUMBOTO OyyIIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM *KU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuwn;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHWE YMOITMOHAIEHOTO BO3ICUCTBUS KUBOUM MPUPOJIBI U €€ IICHHOCTH,

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOTO 0JIAroNnoJIy4usi:

MOHMMAaHME U peanu3alys 370poBoro u 0e3omacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAJIaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
perymspHas (Qu3MYecKass AaKTHUBHOCTb), OEPEeKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;



NOHMMAaHWE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
MOBEJICHUS B CUTYyalUsIX, YIPOXKAIOIIUX 3J0POBbIO U )KU3HU JIHOJEH;

OCO3HAaHHE IOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJEHUS aIKOroJisd,
HapKOTUKOB, KYPEHHUS);

6) TPY/10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYIY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JIEATEIIbHOCTH TEXHOJIOTMYECKON U COLMAIIBHOW HAIPABJIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITEIBHO  BBIMOJHATH — TaKylo
JESITEIIbHOCTb;

UHTEpEC K pa3iuyHbiM cepam mpodeccHoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTrn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUH BCel
KU3HH;

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:

9KOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBaHHS;

MOBBILICHUE YPOBHS SKOJIOTMYECKOW KYJbTYphl: MPUOOPETEHUE ONbITAa IJIAHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHUE I1100aJIbHOr0 XapaKTepa 3KOJOTMYEeCKUX MPOo0IJIeM U IMyTel X peLeHUS;

CIIOCOOHOCTH UCMOJBb30BaTh MpUOOpPETaeMbIe MPU W3YYCHUU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIIEHUU MNpoOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIE30BaHUEM (COOII0IEHUE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AaKTUBHOE HENPUSITHE NEHCTBUM, NPHUHOCSIIMX BpE] OKPYKAMOIIEH NPUPOJHOW cpene,
YMEHME MPOTHO3UPOBATH HEOJIArONPUSATHBIE KOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIUYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OINbITA
JEATETbHOCTH  SKOJOTMYECKOW HANpaBIEHHOCTH, YMEHHS PYKOBOJICTBOBaTbCA HMMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MpakTHUKE, TOTOBHOCTU K Y4YacTHIO B
IIPAKTUYECKON AESITEIbHOCTU YKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPaKTUKH, OCHOBAaHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOJICHCTBUS
MEXIY JI0JIbMU U MMO3HAHUS MUDA;

NOHMMaHUEe crenupuKku OUOJIOTUM KaK HayKd, OCO3HAaHUSA €€ poju B (OPMUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpE Kak O €IWHCTBE MpPHUPOAbI, dYeloBeKa M OO0IIecTBa, B MO3HAHUM MPUPOJIHBIX
3aKOHOMEPHOCTEW U pelIeHUH MPOoOIeM COXpaHEHUs IPUPOJTHOTO PAaBHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHS MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BBIXO/AA U3 INI0OATBbHBIX
HKOJIOTHYECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAUOHATBHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTWYECKMX 3HAHWN B LIEJISX MOBBIMICHUS OO0IIei
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DHYHKIIMOHAILHON
IPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoit pu U3y4eHur ONOJIOTHH;

MIOHUMAaHUE CYIIHOCTH METOJOB ITO3HAHMS, MCIOJb3yEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHalu3a M OOBSICHEHUS SIBICHHM
OKpYKAIoIIer0o MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE



3aKIIIOYCHUSA Ha OCHOBC HAYYHBIX (I)aKTOB U UMCIOHIUXCA HOAaHHBIX C MLCJIbIO IMOJYYCHHA
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO MHCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS PELICHUS
po0JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH J€ATENbHOCTH, FOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIIOJIyYE€HHUIO HOBBIX 3HAaHMM MO OHOJIOTMH B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMM.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHsS yuyeOHOro mpeamera «buoJsorusy BKIIOUYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHSI OOYYAIOMMXCS  MEKIUCIUTUTMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayuHbIe TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenr UKy METOAOB MO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, IpPOILleCcC, CHCTeMa, HayuyHbld (DaKkT, NPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCliefloBaHue, HaOII0/leHUue, U3MEpEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeHCTBUS (103HABATEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHne (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOCHMs INPOrpaMMbl CpeJHEero oOIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OsiajeHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMH NI03HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHaIu3a,
CUHTE3a, CpaBHEHUS, KiaccUUKaluu, 000OIIEHHs), PacKphIBaThb CMBICI OHOJIOTHYECKHX
HOHATHUH (BBIIENATh UX XapaKTePHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH MTOHITUSMH);

ONpeAeNaTh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTH C IIOCTABICHHBIMU LENISMH;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATUS s OOBbsACHEHUs (aKTOB M SABJIEHUN >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIEHHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHNUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKKe MPOTHBOPEUYMM PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PELIeHUs TPOOIEMBI C YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbBIX
U HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBaTh M BBIIOJHATE pPabOTy B YCIOBUSX PEaTbHOTO, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIEI0BATENBCKON U MPOEKTHOU NEATENLHOCTH, HaBBIKAMHU
paspernieHus: npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY HOUCKY METOOB
peLIeHHs MPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUJBI AEATEIbHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpEeTalny, NPeoOpa3oOBaHUI0 U MPUMEHEHHIO B YUEOHBIX CUTYAlHMsX, B TOM YHCJE IMPH
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BAaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJlM3UpOBATh 3ajady, BBIJBUTATh
TUNOTe3y €€ pelleHHs, HaXOAWTb AapryMEHThl [Uli J0Ka3aTelbCTBA CBOUX YTBEPXKICHMI,
3a1aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIGHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIM MOUCK NEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

yMETh TIEPEHOCUTHh 3HAHWSA B TIO3HABATEIBHYID M  IPAKTHYECKYI0  00JacTu
KHU3HEIEeATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUT'aTh HOBBIE WJEM, NpPEUlaraTb OpPUTMHAJIbHBIE IOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMBI B 33]1a9H, TOITYCKAIOIINE aTbTePHATUBHBIEC PEIICHHUS.

3) pa6ora ¢ nngopmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX MCTOYHMKAX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAY4YHO-TIOMYJISIPHON JHUTEpaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
NpeJCTaBICHUs, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUUBOCTb;

dopMymHpoBaTh 3ampoChl M TMPHUMEHSATh PazIHMYHBIE METOABI TNPH IOWCKE W O0TOOpe
O6uonornyeckoi MHGopMaIy, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/]1a4;

nproOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3JIUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBl, TaOJIHIIbI, PUCYHKH U IPYToe);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeJCTBa NpH paboTe C OHOJOTrHYecKOn
uHpopMaLrell: TPUMEHITh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMH pACIO3HABAHWUS W 3allUTHl WHpOpManud, HWHHOPMAITMOHHON
0€30MaCHOCTH JINYHOCTH.

OsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menmne:

OCYIIECTBIISATh KOMMYHHKAIIMHA BO BCceX cepax >KM3HH, aKTHBHO y4acTBOBATh B JTUAIIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 33a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJIEHUS OTHOCHUTENIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadd, Y4UTBhIBATH WHTEPECHl U
COIJIACOBAHHOCTH MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEJICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPENOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYallUi, YMETh CMATYaTh KOH(PIUKTHI U
BECTH [1€PErOBOPHI;



BIIQJICTh PA3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHUMATh HaMEpPEHUS
JIPYTHUX JIOACH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(dbopMyIHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peleHnn OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATH HEOOXOAUMOCTh PUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBUS MPH PEeIICHUH y4eOHOM 3a1auu;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 UleHa KOJUIEKTHBA,

NPUHUMATh LEJIU COBMECTHOM JESITEeIbHOCTH, OpPraHU30BBIBATH M KOOPJAWHHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, PaCIpElEsATh POJU C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

Osi1aieHHe YHMBEPCAJIBLHBIMHU PeryJisiTHBHBIMY /1efiCTBUAMM:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1[€I€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHUIO K XMBOW INPUPOAE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITEJIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3a7aydl B OOpa30BATEIBHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PElIeHus! MpoOIeMbl C YUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3 PELICHHE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOI APYAULIUY B Pa3HBIX 00JIaCTSIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyalUsiIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYalluH, BIOOpA BEPHOTO PEILICHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE CeOs1 U IPYTrUX:

MPUHUMATH CeOsl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€E PE3YNIbTATOB JI€ATEIbHOCTH;

MpU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYTOro YeJIoBeKa.



INPEJIMETHBIE PE3YJIBTATDBI

[IpeamerHsie pe3ynbraThl ocBoeHus: mporpaMMmbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue 1 yueOHoro npeamera «buonaorus» HaydHble 3HAHMsI, YMEHUS U
CIocoObl JEMCTBUIM 1O OCBOCHHIO, MHTEpPHpPETAMUd U IPEeoOpa3OBaHUIO 3HAHWM, BHUJbI
JeSITEIbHOCTH 10 IMOJYYEHUIO HOBOTO 3HAHHS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KM3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C Ouomorumeir. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHBI 10 roJjaM 00yueHHUs.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJIEPKaHUE OMOJOTMYECKMX TEPMUHOB U MOHATUM: )KU3HB, KJIETKa,
opraHusM, Merabonu3sM (0OOMEH BEIeCTB M  IPEBpalleHUuEe DHEPruu), TIoMeocTa3’
(camoperynsinusi), ypOBHEBas  OpraHu3alMs JKMBBIX  CHUCTEM, CAaMOBOCIIPOM3BEJCHUE
(penpoayKuusi), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHUE u3jiaraTb OHOJIOTMYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpajbHas JorMa MOJEKyJsapHoW Ouosiorun), 3akoHel (I. Menpens, T. Moprana, H. H.
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpasusi U MPOUCXOKACHUS KyIbTYpHbIX pactenuil H. 1.
Baguiosa), onpenesnsTh rpaHUIIbl KX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB W SIBICHUH, OpraHu3alus M MPOBEIEHUE OHOJIOrHYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJYyUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TTOHSTHA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BbIBObI HA OCHOBAaHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHME BBIIEIATH CYHIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU IMPOLIECCOB: OOMEHa BEIECTB U
MpEBpaIeHNs] PHEPrUM B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIIOJIOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUAYAIBHOTO Pa3BUTHA
opranusma (OHTOTEHE3);

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SIBIICHHUM, JIJISI IPUHSATHS IPAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ul pallOHAIBLHOTIO
MPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JeMEHTapHbleé TIeHeTHYeCKHe 3aayd Ha MOHO- M JAUTHOpHIIHOE
CKpeIlMBaHME, CIETUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIS IpeJICKa3aHMsl HaclleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpaKTHUYeCKHe paboThl, cOOJIIOATh MpaBMia MPHU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAaHUEM;

YMEHUE KPUTHUYECKH OLIEHUBaThb M HHTEPIPETHPOBATH HH(OPMAIUIO OHOIOTMYECKOro
COJIepKaHUs, BKIIOYAOUIYIO0 IICEBAOHAYYHbIE 3HAHWUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIPHBIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE M YCTHBIE COOOMICHUS, 0000Ias
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



[IpenmerHble pe3yabTaThl OCBOGHHSA YyueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OpPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKphIBaTh CO/IePKaHUEe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BUJI, TIOMYJISIIINSA,
reHoOHI, SBOJIOLHMS, JBIXKYIIHE CHIbI ((akTOpbl) DBOJIOIUH, MPHCIOCOOJICHHOCTh
OpPraHu3MOB, BHJ000pa30BaHHE, OSKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeIYLICHTHI, LIeTIH MMUTaHHs, SKOJIOrHuecKas nupamuaa, ouoreoreHos, ouocdepa;

YMEHME H3araTb Owuonoruueckue teopuu (dBoarounoHHas Teopus Y. JlapBuna,
CUHTETHYECKasl TeOpHs SBOJIIOLHH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBaHus rinaBHbIX HampasieHud u myted spomonuu A. H. CesepuoBa, yuyeHus o
ouoctepe B. U. Bepnaackoro), onpeaensiTe TpaHUIbI UX IPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

yYMEHHUE BIAJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJACHWE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI, OpraHu3alus ¢ MpOBEAEHHE OHOJIOTHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIYEMbIMU
BEJIMYMHAMU, OOBSICHEHHE TOJYYEHHBIX PE3YJbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJbl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MIPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TNPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOI€OI€HO30B M HIKOCHCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIOCOOTIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PAKTOPOB Ha
OpPraHMU3MBl, IEPEHOCA BEIIECTB U MTOTOKA PHEPTUU B DIKOCUCTEMAX, aHTPOIIOTE€HHBIX W3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHX IIHKIOB B
ouocdepe;

YMEHHME MPUMEHSATH MOJTY4YEHHbIE 3HAHUS N7 O0BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUH, ISl IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM XKHU3HH C IENIbI0 00eCTIeUeHHs
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOWIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BaHUs JOCTUKEHHUH COBpEMEHHOM Oouonoruu IS paloHaIbHOTO
IIPUPOIONOIIB30BaAHUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBJISATh CXEMBblI IepeHoca
BEIIIECTB M YHEPIUU B SKOCUCTEMax (IIeTH MUTaHUs);

YMEHHE BBINIOJIHATH JTAOOPATOpHBIE M IpaKTHUecKue paboThl, coOI0aTh MpaBuUia Mpu
paboTe ¢ yueOHbBIM U 1abopaTOpHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OILIEHMBATh M WHTEPIPETHPOBaTh HH(OpPMALNIO OHOJIOTHYECKOro
COJIepKaHUs, BKJIIOYAOLIYIO ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW WH(pOpMaIMK, HAYIHO-TIOMYJSPHBIE MaTEpHANIbl), pPacCMAaTPUBaTh TIJIOOAIbHBIC
HKOJIOTHUECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHUE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCHOJIb30BaTh
NOHATUIHBIN armapaT OMOJIOTHH.






2.COAEPXAHUE OBYUYEHMUAA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(GhopMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYECKUX HAYK.

MeTo/ b1 TO3HAHMS KUBOM MPUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, OIUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBON PUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus Ouonoruu. OTIWYHE KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBbIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOC(hHEPHBIH.

JdemoHcTpaumnu:

Tabmuiel u cxembl: «OCHOBHBIE TPH3HAKU KU3HU», «YPOBHU OpPTaHHU3aIUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpabHbIE BEIIECTBA.

OyHKIMHM BOJBI M MUHEpAJIbHBIX BeleCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKUCIOTBI — MOHOMEPHI OenkoB. HezameHnMbIe
U 3aMEHUMbIE AMUHOKUCIOTHI. AMMHOKHCJIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouonornueckue kKaranmsaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbl. Omiuuus  ¢GEepMEHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNHCcaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Junuasl:  TpUrauuepuisl, Qochonunuasl, crepouasl. [uapopunbHO-rHAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. Hykneotunbl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynxnuum PHK. Bumer PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopusi — mpuMep B3aUMMOIECHCTBHS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/IbI U3yUEeHUSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmre Mpu3HaKU KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, monekyibl [JHK kak renernueckmii ammapar, cuctema CHHTE3a Oeka.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUA U IIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHblil neHTp KieTku. CTpoeHue spa: saepHas 000y0uka, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKMX O3JEMEHTOB B  HEXHBOM  IPUPOIAE»,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTpoeHue 3ykapuOTHYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHue: CBETOBOW MHKPOCKOM, 00OpYyIOBaHUE MJIS TMPOBEACHHUS HAOIOICHUMH,
MU3MEpPEHH, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHIIa3bl WIN KaTajaas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIH MeTa0ONU3M. ACCUMWIAIMS (TJIACTHYECKU OOMEH) W
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolrecca Merabonusma. Poip
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAHUH MeTa00Inu3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEUIECTB U MIPEBPALIEHUH SHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMmocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3Haue€HHE XEMOCHHTE3a JUIS JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarbl SHepreTuyeckoro ooMena. I ukonus. bpoxxenue u
ero Buabl. KucimopogHoe okuciaeHue, WIM  KIETOYHOE AbIxaHue. OKHUCIHUTEIBHOE
dbochopunupoBanue. IPPEeKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunresza. leHernueckas wunpopmamms u JHK. Peammzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIIIIHS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Heknerounsle ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTHs BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnn



pacTeHHi, )KUBOTHBIX U YelIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMyHoaeduinTa yeaoBeka

(BUY) — Boszoymurens CIIM/la. OOpartHas TpaHCKpHUIIUSA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tunmbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
¢GyHkunoHMpoBaHUEe TeHa», «CuHTe3 Oenka», «l'eHernueckuil kon», «Bupyce,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1wk Bupyca CIIM/la, OGakxrtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
6enka», «CTpoeHue KIeTKu», Moaeab cTpykrypsl JTHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPTraHU3MOB.

Knerounslii 1uki, uiaM KU3HEHHBIH MK kineTkd. Mutepdasza u muros3. I[Ipoueccsl,
npoTekaromue B uHTEpdaze. Permmkamms — peakuuss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIII Habop — KapuOTHIl. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruuyeckre OCHOBBI Pa3MHOXKEHUS U MHIWBHUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTaZuAX MUTO3a. bronornueckuii CMpICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsI OpraHM3MOB: Oecriosioe M 1oyioBoe. Bunapl  Oecrnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUISA
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiios. Craguu meio3a. Ilporeccel, mpoucxomsniue Ha cragusx meinosza. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3oBaHHE U pa3BUTHE IOJIOBBIX KIETOK — ramer (CrepMaTo3ouf,
ANWLIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHHE, TacTpyJIsIus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (JTIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOICTBA.

Poct n pa3Butne pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIIETOUHBIN UK,
«Pemmukanus JJHK», «Mwutos», «Meio3», «IIpsamoe n Henpsimoe pa3BuTHe», «l'ameToreHes y
MJIEKONIUTAIOIINX U YEJIOBEKa», «OCHOBHBIE CTaJUU OHTOTECHE3a».

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«linexnerka Miekonuramoomero», «KapnoknHe3 B KJIeTKax KOpellka JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 3. «HabmoeHne MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.



Jlaboparopnass pabora Ne 4. «/3yueHue CTPOEHHUS IMOJIOBHIX KIETOK HA TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
SMOPHOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHIICKUX ¥ 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPUIIOIIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MounorubpuaHoe cKkpeluBaHue. 3aKoH eIMHO-00pa3usi THOPUIOB MepBoro nokonenus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTMOPHIHOTO CKpEIIMBAHUSA. AHAIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacJe10BaHNIO T'eHOB. Hapyllenue clueruieHys TeHOB B pe3yiIbTaTe KpOCCUHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mmbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

W3meHunBOCTh. BUJIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacjeACTBeHHas. Ponb cpenbl
B HEHACIIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuannoHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBeHHas, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoOMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u MonoOBOM mporecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHYUBOCTh. Kiaccudukamuss myranuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIe. YacToTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUN, MOJIEKYISIPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelIeHUEe TEeHOTUIA: MOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUpPOBaHKWE, B ToM yucie ¢ nomompio [I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YeNoBeKa: TeHHbIe OoNie3HH, OONE3HM C HACIEACTBEHHOH MPeapacroioKEHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue ¢ TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUECKUX
Oose3Heil. MenuKo-rTeHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €T0 IUTOTEHETUYECKass OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3anmoneicTBre amielbHbIX T'€HOBY, «[ €eHeTHuuecKne KapThl paCTEHUM, )KUBOTHBIX
u 4denoBekay, «l'eHetuka monay, «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropayn, «['eHeTHKa Tpymnm KpoBu», «MyTanmroHHas
U3MEHYUBOCTbY.



O6opynoBanue: Moxaenu-ammiukanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GOpMBI KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 IpakTHYeCKue padoThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHue MoauduKanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MHKpOIpenapaTax.

[TpakTrueckas pabota Ne 2. «CocTaBieHue U aHAIU3 POAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka U Ipouecc. 3apoxkIeHHe CeIeKUnu U goMectukauus. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kuBOTHBIX. OlIeHKa 9KCcTephepa. bIM3KOpOACTBEHHOE CKpEIIUBaHUE — MHOPUIAMHT.
Uucras nuHus. CkpemMBaHWEe YWCTBIX JMHHMNA. [erepo3uc, wWium THOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 W MOJYYEHHUE MOJUIUIONIOB. J(OCTHIKEHUS CEJNEKUHMH PaCTECHHM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunantHo JIHK wu Tpancrenneix opranusmoB. Knerounas umkenepus. Knetounsie
KyJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOKEHHE pacTeHuid. KioHupoBaHuE BBICOKOMPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTO0Opa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounele KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyHpoOBaHWE M TIEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Okckypceusi «OCHOBHBIE METOJIbI U JIOCTHMIXKEHHUS CEJEKIUU PACTEHMH W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS OMOJIOTHSI.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAA TEOpUS U €€
MecTO B OMOJI0ruU. BiMsHue 3BOMIOLIMOHHOM TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBUAECTEIBCTBA HBOMIONHMU. IlaleOHTONOrHYECKHE: ITOCIEI0BATEIBHOCTE ITOSBICHHS
BUJIOB B MAJICOHTOJIOTMUYECKON JIETOIHUCH, iepexoaHbie ¢hopMbl. buoreorpaduueckue: cXoacTBo
U paznuure GayH U HIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IUyUsl 3MOPUOHOB PA3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJIOTHMYHbBIE, PYAMMEHTapHBIC OpTraHbI,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHNU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBuxkyiiye Ccuwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompenaenéHHas H3MEHYMBOCTb, OOppOa 3a CyIIEeCTBOBAHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuoxkympe cuibl ((pakTophbl) 3BOJIONWU BHIOB B MpUpoje. MyTalMOHHBIN TMpolecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U JApedd reHoB. M3onduusa u
MUTpALHS.

EctectBeHHbIil 0TOOp — HampaBisttomuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yabTaT dBoonud. [IpuMeps npucnocoOnenuii
y opraiuzmoB. ApoMop(}03bl U UIM0-aJalTallHuH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMBI BUA00OpA30BAHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorus. PopMbl SBONIONUH: (PUIIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCTEeUATU3UPOBAHHBIX MPEJIKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmuupl u  cxembl: «Pa3BuTHe oOpraHMyeckoro Mupa Ha 3emie», «3apoJblilin
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBennbiii  otb0p», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMOp(O3bI»,
«Monoamanrammmy, «OO0mas nereHepanus», «JBKyIipe CHIBI 3BONONHMY», «Kapra-cxema
mapuipyra mnyremectsus Y. lapuna», «bopsba 3a cymiectBoBaHue», «I[Ipucnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUTIAMH OKPACKH, HAOOP TIOI0B U
CEMSH, KOJVNICKIIUA «HpI/IMepBI 3allIUTHBIX HpHCHOCO6J’I€HHI7[ Y )XKUBOTHBIX», MOACIIb «OCHOBHEIE
HATPaBIIEHUS IBOIIOLUNY, 00BEMHAST MOJIeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

buoreorpaduueckas kapra wmwupa, Koiekmus «DopMbI COXpPAaHHOCTH HCKOTAeMBIX
JKUBOTHBIX W pacTeHHi», MoAensb ammuukanus «llepexkpéct XpomMocomy, BIaKHBIE MpernapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTme msrymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopaTopnass pabora Ne 2. «OmmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIILHOTO XapaKkTepay.

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

I[OHayLIHBIe OpCACTABJICHUA O 3apOKACHHUU KU3HU. HaquHe TUITOTE3bl BO3ZHUKHOBCHUA
KU3HM Ha 3emuie: aOWOreHe3 W TaHCIEepPMHUsA. XHUMHUYECKas JBOJIONUSA. AOWOTEeHHBIN CHHTE3
OpTraHHUYCCKUX BCIICCTB u3 HCOPTraHNYCCKUX. 3KCHepI/IMCHTaHLHOC MOATBCPKACHUC
XUMUYECKOW 3BoJtoniK. HavdanbHble 3Tanbl Ononorudeckoit sBotonuu. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBoumonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.



PasButne xusHum Ha 3emsie 1o dpaMm M nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. Ilaneos3oiickas spa u €€ nepuonbl: KeMOPUHCKHH, OPIOBHKCKHM,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa U €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

KaiiHo3olickas 3pa 1 €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepucTuKa KIMMara M IeoJIOTMYECKUX IporeccoB. OCHOBHBIE 3Talbl 3BOIIOLUN
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHmeE,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMATUUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusi yenoBeKa. AHTpPONOJOrus Kak Hayka. Pa3BuTue npencTaBiIeHMH O
MIPOUCXO0KICHUH YesloBeKa. MeTo1bl u3ydeHus: antpornoreHe3a. Cxo/CTBa M pa3iandMs 4elloBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuwxymue cunbl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass HW3MEHUYUMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MbILUICHUE,
peub.

OcHOBHBIE CTaJuU M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBEK yMEbli,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS, 00JACTh paclpoCTpaHEHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIIHME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpaloujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCTIOCOOJIEHHOCTH TNPEICTaBUTENEH YeNOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapusn, C. Mumnep, I'. FOpu, Y. /lapsun.

Tabmuupl u cxembl: «Bo3nukHoBeHHe CONMHEYHON cUCTEMBI», «Pa3BUTHE OPraHUYEeCKOro
mupay», «PactutenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHasi CUCTeMa OpraHH4ecKoro Mupa», «CpaBHEHHE aHATOMMYECKHUX YEpPT CTPOCHHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJI0K
IPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHelmme moan», «/pesnue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKHA WIM M300pakKeHHs KaMEHHBIX OpyIui
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOoJIoTHYecKas: Tabauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTiaeckas padota Ne 1. «3ydeHrne MCKOMAEMBbIX OCTATKOB PACTEHHMM W )KMBOTHBIX B
KOJUTEKLIUSX .

DKCKypcusi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3feibl dIKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AylLIHAs,  I[OYBEHHas,
BHYTPHUOPraHU3MEHHasI.

Oxonornueckue (akropsl. Kmaccudukamus skomorndeckux (akTOpPOB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIOTeHHBIC. J[elicTBHE YKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MEI.

AlGuotnueckue  (QakTophel:  CBET, TEMIleparypa, BJIaKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aONOTHYECKHX (paKkTOpPOB. bruojornueckue puTMel.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHA:  KOHKYpPEHIIMSA,
XMIHUYECTBO, cMMOM03 U ero (opmel. [lapazutusm, koonepamus, MyTyajln3M, KOMMEHCAIN3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HauYeHHE OMOTUYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEpUCTUKHU momyisiiuv. (OCHOBHBIE IIOKa3aTeld IOMYJISALUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryJsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

TabGmuupl u cxemsl: kapta «IIpupogusie 30Hb1 3emiany, «Cpenbl 0OMTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TONYJISLUU
uHOy30pun-Tyhesnbkn», «Ilumessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTU PACTEHUM U3 Pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[Toacu€T mIOTHOCTH MONYISIIMNA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranusmMoB  —  OuoneHo3.  CTpykTypel  OHOLIEHO3a:  BHJIOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OHMOreolEHO3E.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3JKOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemiecTB M NOTOK SHEPrUM B SKOocUcTeMe. Tpoduueckue (NMUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld 3KOCHUCTEMBIL: OHoOMacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: MPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
DKOCHCTEM: YCTOMYMBOCTD, CAMOPETYJIALUSA, pa3BuTHE. CyKIECCHs.

[TpuponHbie 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akTop ycrouuBoCTH 3KocucTeM. CoxpaHeHHe OMOJIOrHYeCKOTo
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OMocgepbl Kak II00aJbHONW 3KOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBs3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHKIBI 3JI€MEHTOB (Yyriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onoctepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHHs B onocdepe. [1odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHUE IPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOIO YIpaBiIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Hoptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumpl u cxembl: «Ilumesrie nienuy, «buoreHo3: coctaB u CTpykTypay, «lIpupomHbie
coobmiectBa», «llemn mnuraHusy», «IKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTE€HHbIE BO3JAEHCTBUS HA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUs BO3JlyXa M TPYHTOBBIX Bona», «llouBa — BaxkHeiiimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3QpexT», «DaKTopbl
PaaMoOaKTUBHOTO 3arps3HeHus1 Onochepn», «O0mas cTpyktypa ouochepsn», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azora B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  coolOmiecTBa», Koiutekuumn  «buonenos», «BpeaumTenum — BakHEWIIHX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHIsI OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.



4 TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM Kontposbnbie IpaxTieckne (uudpossbie)
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
bubnuorexa [JOK
! bronorns kak Hayka 2 05 https://m.eds&.ru/7f4lcz92
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIICTKH 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
bubnnoreka [JOK
4 IKHM3HENCATENBHOCTS KIETKH 6 https:// m.edscL)E).ru/ 7f41c292
5 PazMHOkeHUE 1 THAMBUAYAJIBbHOE pa3BUTHE 5 1 bubnmnoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE M1 UBMEHUUBOCTD 8 15 bu6mmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHI https://m.edsoo.ru/7f41c292
8 PeszepBHOE Bpems 1 bubmmorexa [IOK
https://m.edso0.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanmue pa3jaesioB U TeM udposbnie
Ne i/ EpOrPAMMEI pa Beero KonTpoabubie IlpakTunyeckue f)lgpg)f OBAT eJ)ILHH e
padoThI padoTsbI pecype
Bbubnuoreka LIOK
1 JsomoNpoRHAd GHonorAs 9 1 https:// m.edscl)lo.ru/7f4lcc74
9 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bu6mmoteka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mel B OKpyXKaromas cpeaa 5 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 Bubmzorexa HOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 BH6H_HOTeKa [OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 2.5



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




4.1.IIOYPOYHOE IINTAHUPOBAHUE

10 KITIACC
No Kosaun4yectBo 4yacos Mara DJIeKTpPOHHbIe U (POBbIE
H/'n Tema ypoka Beero Konrpoubusie Ilpakruyeckue A — oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcnl
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
1 [TpakTuueckast padorta Ne 1 1 05 bubnnoreka [JOK
«Mcnonp30BaHKUe PAa3TUYHBIX METOIOB ' https://m.edso0.ru/863e6122
IPU U3YYCHUH OUOJIOTHYECKHX 0OBEKTOBY
bubmuoreka [{OK
2 Buosorus B cucteme HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
3 buonornueckne cucTeMsl, IPOLECCH U UX 1 bubnnorexa [JOK
U3y4YCHUE https://m.edso0.ru/863e6564
4 XHUMHUYECKHM cocTaB KJIETKU. Boma u 1 bubnmorexa LIOK
MHHEPAIbHBIC COJIN https://m.edso0.ru/863e674e
bu6mmoteka IIOK
5 benku. CoctaB u cTpoeHue OeIKOB 1 hitps:/m.eds00.ru/863e6072
®epMeHTHl — OMOJIOTHYECKHE
6 dlsacme xarammicoror atmmocs 1 05 Bubmotera LIOK
1 ' https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTaJiasbl)»
bubnunorexa LIOK
! YTAeBOzEL. JIMIHAEL . https://m.edso0.ru/863e6870
but6mmoreka [IOK
8 Hyxnentosbie kucnorsl. AT® . https://m.edso0.ru/863e6d5c
9 Hctopus u MeToabl U3y4EeHUS KIETKH. 1 bubnuoreka [JOK
Knerounas Teopust https://m.edso0.ru/863e6e88
10 Krnerka kak 1esnoctHas xuBas cucrema 1
11 CtpoeHune dyKapuOTHYECKON KIICTKH. 1 0.5 bubnuoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

JlaGopaTopHas pabora Ne 2 «3yuenue
CTPOCHUS KJIETOK PACTCHUH, )KUBOTHBIX,
rpuOOB U OaKTEpUi 01 MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpENapaTax u ux
OIHCAHHE»

https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716c¢

bu6nmoreka [IOK
12 O6meH BemECTS LTk METa00H3M https://m.edso0.ru/863e766¢
bubnunoreka LIOK
13 PorocuiTes. XemocnHTes https://m.edso0.ru/863e7c98
. bubmuoreka [{OK
14 Sueprerucciuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
155 dabmoenme o s wrenax 05 Bummoresa I1OK
A ' https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpPELIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTes 6enka. Peakius MaTpuyHOTro bubmuoteka [IOK
CHHTE3a https://m.edso0.ru/863e796e
bubmmoteka IIOK
17 Tpancnsmus — OuocuHTE3 OENKa hitps://m.eds00.ru/863e796e
bu6nunorexa LIOK
18 Hexnerounsie popMbI )KM3HU — BUPYCHI httos://m.eds0o.ru/863e7540
but6mmoreka [IOK
19 @DopMbI pa3MHOXKEHHS OPIraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubnuotexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
kieTok. OmnonorBopenue. JlabopaTtopHas
21 pabota Ne 4 «M3yueHnue cTpoeHHs 0.5 bubmorexa [IOK

MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

bub6nmoreka [IOK

22 WuauBuayaibHOE pa3BUTHE OPraHU3MOB hitps://m.eds00.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U Bu6mumotexa [JOK
U3MCHYMBOCTH https://m.edso0.ru/863e86f2

| e ez, B 10K

' https://m.edso0.ru/863e8878
CKpEIIMBaHKE

o5 JuruOpuHoe CKpemmrBaHue. 3aKoH bu6nmorexa LIOK
HE3aBHCUMOI'0 HACJICIOBAHUS IPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HacJeI0BaHUE TPU3HAKOB.

JlaboparopHas pabota Ne 5 «M3yuenue

2% pe3yabTaTOB MOHOTHOPHIHOTO U 05 Bu6mmoteka [JOK
JTMTHOPUIHOTO CKPEIIUBAHUS Y ' https://m.edso0.ru/863e8c60
JPp030(hUITBI HA TOTOBBIX
MUKpOTpenaparax»»

97 I'enernka mona. HacnemoBanme bubmmoteka IIOK
NIPU3HAKOB, CIIETUICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
W3menunBocTh. HenacnencreeHHas
M3MEHYHBOCTH. JlaboparopHas pabota No

o8 6. V3yueHne Moau(pUKalMOHHON 05 bubmuoreka [IOK
U3MEHYHMBOCTH, TOCTPOCHUE ' https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KPHUBO»

Hacnencrsennas n3MeHYNBOCTE.

29 JlaGopatopHas paborta Ne 7. «AHanu3 05 bubmuoreka [IOK
MyTanui y 1po30(Quiibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTpenaparax»»

30 ['eneTrka yemoBeka bubmorexa HOK

https://m.edso0.ru/863e8d78
PesepBHbIil ypok. O60011IeHNE IO TEME
31 «HacnencTBeHHOCTh 1 H3MEHUHUBOCTD

OpTraHHUu3MOB»



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

bub6nmoreka [IOK

32 Cenexuus KaK HayKka u npouece 1 https://m.edsoo.ru/863e9214
33 MeToabl U JOCTHXKEHHS CCIICKIINHT 1 bubnunorexa LIOK
pacTeHH U JKHBOTHBIX https://m.edsoo.ru/863e9214
34 buotexHosorus kak orpacib 1 bubmuorexa [{OK
IPOM3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Hara
wn Tema ypoka Beero Kontpoabubie IIpakruyeckue W3yseHus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
N bub6nmoreka [IOK
1 DBOJIIOIHS U METOJIBI €€ M3YUICHHS 1 hitps://m.eds0o.ru/863ea20e
2 Wcropus pa3BuTus npeacrabieHuii o0 1 Bbu6mmotreka [JOK
IBOJIFOLIMU https://m.edso0.ru/863e9570
3 Muipososmiowsts 1 ﬁgggpll/?rfeeﬁcﬁorﬁ/863e9cle
[Tomynsiust Kak sIeMeHTapHas eIuHHUIA
4 BUJa U 3Bommonuu. JlaboparopHas pabora 1 05 Bbu6mmoteka [JOK
Ne 1 «CpaBHeHHE BUJIOB 110 ' https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBuoKky1ue cuibl (31eMeHTapHbIe 1 bubmmnoreka HOK
(aKTOpBI) IBOITIOIHN https://m.edsoo.ru/863e9da4
. bubnnorexa [JOK
6 EctectBenHsbIit 0TOOD 1 ero (hopMbl 1 hitps://m.eds00.ru/863e9ed0
Pe3ynbTatel sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopatopHas pabora 1 05 bu6muoreka [JOK
Ne 2 «Onucanue npucrnocob6IeHHOCTH ' https://m.edsoo.ru/863e9fde
OopraHusMa M €€ OTHOCHUTEILHOTO
XapakTepa
8 HanpaiieHus ¥ TyTH MaKpOIBOJTFOIHH 1 bubmorexa [IOK
https://m.edsoo0.ru/863e9cle
9 HeobpaTtumocTs 3BoIIONIINN 1
10 Ucrtopus xxu3Hu Ha 3emiie 1 METOAbI €€ 1
U3YYCHUS
11 I'unoTe3sl NPOUCXOKACHUS KU3HU HA 1 bu6muotexa [JOK
3emiie https://m.edsoo.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

PazButue xu3HU Ha 3eMJIe 110 3paM U

bub6nmoreka [IOK

12 nepuoiam https://m.edsoo.ru/863ea6be
OcHOBHBIE 3TaIlbl 3BOJIIOLUU
pPacTUTEIHHOTO U KUBOTHOTO MHPA.
bub6nmoreka [IOK
13 [IpaxTuueckas padora Ne 1 «I/IBYT-IGHI/IG 0.5 hitps://m.eds00.ru/863ea8bc
HCKOIAeMbIX OCTAaTKOB PaCTCHUI U
YKUBOTHBIX B KOJUTCKITHSIX)
14 CoBpeMeHHas cucTeMa OPraHuYeCKOro bubmmoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa LIOK
t P https://m.edsoo.ru/863eac2c
16 JBwmxyme cuibl ((hakTopsl) Bu6mmoteka [JOK
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIIOLIUU YEJIOBEKA
18 YenoBeueckue pachl U IPUPOIHBIE bubmuoreka [IOK
aJlanTaIuy 4enoBeKa https://m.edsoo.ru/863eaea2
PesepBubiit ypok. O600111€HHE TIO TEME
19 «BoO3HUKHOBEHHE U PAa3BUTHE KU3HU HA
3emie»
20 ODKOJIOTHUs KaK HayKa
21 Cpenpl 0OuTaHUS U SKOJIOTHUECKHE bubnnorexa [JOK
(baxTopsI https://m.edsoo.ru/863eafec
Aobuotudeckue (aktopsl. JlaboparopHas
pabota Ne 3. «Mopddonoruueckue
29 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT 05 bubnuotexa [JOK
oOutanusy. JlaboparopHas padota Ne 4. ' https://m.edso0.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEepPEeHKOB KoJIeyca»
but6mmoreka [IOK
23 buommieciue paxropl https://m.eds00.ru/863eb348
24 DKOJIOTUYECKHE XaPaKTEPUCTUKU 05

nonyssinun. [Tpakrruueckas padota No 2



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

«[ToacY€T MIOTHOCTH MOMYJALIMN Pa3HbIX
BHUJIOB PACTEHUI

25 Coo01miecTBa OpraHu3MOB — OHOIIEHO3 1 ]f?tptlgg:?/(r)‘r:.e;iasg)(.)rllf/SGBeb A6
26 DKOJOTUYECKUE CUCTEMBI (IKOCHCTEMBI) 1 ﬁggg:?/(;;?eﬁlsé}).orljm 63eb46a
21 Dronommeniue mpais, Caofirsa ) BuGaorera LIOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [TpupoaHbIE 3KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE SKOCUCTEMBbI 1
30 buocdepa — riobanpHas FKOCHCTEMA 1 bubnnoreka [JOK
3emin https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmuoreka [IOK
onochepsr https://m.edso0.ru/863ebd16
32 YenoseuecTBO B 6rochepe 3emin 1
33 CocytiecTBoOBaHUE TTPUPOJIBI U 1 bubmuoreka [IOK
94eI0BEeYeCTBA https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HNE TEMBI
«Coo0111ecTBa ¥ 3KOJIOTUYECKHE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e










