PaGouas nporpamma no 6moJiornu 6azosoro yposns aisa 10-11-x kiaccos

IHosscHuTEABbHAA 3AIIHCKA

PaGouas mporpamma 1mo OMOJIOTUH HA YPOBEHB CPEIHETO 00IIero 00pa3oBaHus s
obyuaroruxcs 10-11-x kimaccoB MBOY «Cpennsist o0mieodpaszoBarenbHas mkoja Ne 12y
pa3paboTaHa B COOTBETCTBHHU C TPSOOBAHHSIMH

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

e mnpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (eaepalbHOTO
rocyJapCTBEHHOI'0 00pa30BaTeIbHOIO CTaHAApTa CPeJHEro ooiero 00pa3oBaHus»
(c U3MeHeHUAMH, BHECEHHBIMHU TIpuKa3zoM Munnpocsenienus ot 12.08.2022 Ne
732);

e mpukaza MunmnpocemeHus ot 18.05.2023 Ne 371 «O06 yrBepxkaeHuu ¢eaeparbHOR
00pa30BaTeNIbHON IPOrpaMMBbl CPEIHET0 00LIEro 0Opa3oBaHUAY;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHu3aluK U OCYILLECTBIICHHS 00pa30BaTENbHOM AEATEILHOCTH 10 OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOTPaMMaM
HAyaJIbHOT0 00IIEro, OCHOBHOI'O OOILEro M CpeIHero oouiero o0pa3oBaHusy;

o Konuenuuu npenogaBanust yueOHoro npeamera «buonorus,

o Konuenuuu sxonoruueckoro o0pa3oBaHus B cuctemMe o011ero oopa3oBaHus;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTaHMsI U O0Y4YEHHUs, OTAbIXA U 03JOPOBICHUS AETEH 1 MOJIOJICKI,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IJIABHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (HK) OE3BPETHOCTH IS YeTIOBeKa (hakKTOPOB CPEIbl OOMTAHUS,
YTBEPKJIEHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTO IJIaHa CpeIHEro 00IIero 00pa3oBaHus, YTBEPKICHHOTO MMPUKA30M
MBOY «Cpennsist obieo6pazobarensHas mkoaa Ne 12» ot 31.08.2023 Ne 175
«O0 yTBepk/I€HUH OCHOBHOI 00pa30BaTeIbHON IPOrpaMMBbl CPETHErO O0IIEro
o0pa3oBaHUY,

e (benmepasibHOI pabouelt mporpamMmsl 1o yueoHomy npeamery «buosmorus» 6a30Boro
YPOBHH.

PaGouas nporpamma opreHTHpOBaHa Ha 1ieeBble TPUOPUTETHI, CHOPMYIUPOBAHHbBIE B
¢benepanbHON pabodei mporpaMMe BOCIIUTaHUA U B paboueit mporpamme BocnuTanus MbOY
«Cpemnsist obmeoopazoBareabHas mkoiga Ne 12y,

[Ipu pazpaboTke mporpaMMsbl 10 OUOIOTHH TEOPETUUECKYIO OCHOBY /ISl ONIpEeNICHUs
MOJIX010B K (POPMHUPOBAHUIO COJIEpkKaHUs yueOHOoro nmpeamera «bronorus» cocTaBuiIn:
koHnenrtyaitbHbie mojoxeHuss GT'OC COO o B3anMo00yCIOBISHHOCTH IIEJIeH, COIepKaHUS,
pe3yabTaToB 00y4eHUs U TpeOOBAHUI K YPOBHIO OJATOTOBKU BBIITYCKHUKOB, MOJOXKEHUS 00
O0IIMX LENSIX U MPUHIUIAX, XapaKTePU3YyIOLIUX COBPEMEHHOE COCTOSIHIE CHUCTEMBI CPETHETO
ob1ero oopazoBanus B Poccuiickoit @enepannu, a Takke NOJ0KEHUS O crienuduke
OMOJIOTHH, €€ 3HaYeHUH B IO3HAHUU KUBOW MPUPOJIBI U 00ECTIEUEHUH CYILIECTBOBAHUS



genoBeveckoro oomecTBa. CorracHO Ha3BaHHBIM MOJIOKESHHUSIM OIIPE/ICIICHBI OCHOBHBIC
(GyHKIIUM TpOTrpamMMbl 10 OHMOJIOTHUU U €€ CTPYKTYpA.

[Tporpamma 1o OMOJOTHHU AT MPEAICTABICHUE O HENIX, 00 00IIelH cTpaTeruu 00ydeHus,
BOCIIUTAHMS U PA3BUTHUS 00YJAIOIIUXCS CpeACcTBaMuU ydeOHoro npeamera «buomorusy,
orpezessieT 00s3aTeNIbHOE MPEIMETHOE COJIEPIKAHUE, €r0 CTPYKTYPY, paclpeIeiieHHe 110
paszenam U TeMaM, peKOMEHIyeMYI0 MOCIIe0BaTEeIbHOCTh H3Y4eHHsI yueOHOr0 MaTepuaa ¢
YYETOM MEKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JJOTUKHA 00pa30BaTEeIbHOTO
MPOoIIeCcca, BO3PACTHBIX 0COOCHHOCTEH 00YyJarOIINXCS.

B nporpamme 1o OHOJIOTHHN TaK)Ke YYUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JINYHOCTHBIM,
METarnpeIMETHBIM U IPEMETHBIM pe3yibTaTaM 00ydeHus B pOPMUPOBAHUN OCHOBHBIX
BUJIOB YU4eOHO-TI03HABATEIbHON JEATEIbHOCTH/yIeOHBIX AEHCTBUI 00YUArOIIUXCS 110
OCBOCHHIO COJIEpXKaHUsI OMOJIOrMYEeCKOro 00pa30BaHuUs.

B nporpamme 1o 6uosoruu (10—-11-e kinaccel, 6a30Bblii YPOBEHB) peaii30BaH MIPUHIIHIT
IIPEEMCTBEHHOCTHU B U3y4eHUU OMOJIOTUH, Oarofaps ueMy B Hel MpocMaTpuBaeTCs
HAIpPaBJICHHOCTh Ha Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-
Hay4YHOI'0 MUPOBO33pEHMsI, IEHHOCTHBIX OPUEHTALMH IMUYHOCTH, SIKOJIOTUYECKOTO
MBILLIEHUS], IPEICTABICHUI O 310pOBOM 00pa3e )KU3HU U OEpEKHBIM OTHOLIEHHEM K
OKpy>Katolel npupoaHoii cpene. [loaromy Hapsay ¢ u3ydeHueMm o01e0nOIOrHYeCKUX
TEOPHii, a TAK)KE 3HAHUW O CTPOCHUH JKUBBIX CHCTEM Pa3HOTO PAHTA U CYIIHOCTA OCHOBHBIX
IIPOTEKAIOIIMX B HUX MPOLIECCOB B IIpOrpamMme 1o OMOJIOrHH yeJIeHO BHUMaHHE
WCTIOJIH30BAHUIO TIOJTYYCHHBIX 3HAHUN B TIOBCETHEBHOW KHU3HM ISl PELICHUS TIPUKIIATHBIX
3aJa4, B TOM 4Kcie: NPo(UIAKTUKY HACIIEACTBEHHBIX 3a00JI€BaHUN YEJI0BEKA, METUKO-
TEHETUYECKOr0 KOHCYIbTUPOBAaHUS, 000CHOBAaHUS IKOJIOTUYECKH LIEIECO00Pa3HOrO
MOBEJICHUSI B OKPY’KaIOLIeH MPUPOJHOM cpejie, aHanu3a BIUSHUS X03sIHCTBEHHON
NeSITeIbHOCTH YEeJIOBEKA Ha COCTOSIHUE MPUPOIAHBIX U HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJICHHE
BHUMaHMs K IIPUKIIAJHOM HaNpaBJIeHHOCTH ydeOHoro npeamera «buonorus» npoauKToBaHO
HE00X0IMMOCTHIO OOeCTeueHHs YCIOBUM JUIsl pelIeHrs OJHOM U3 aKkTyalbHBIX 3aja4
IIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHusl, KOTOpas MpemnoaaraeT GopMupoBaHue y
oOyuaroiuxcst crocoOHOCTH aAaNTUPOBATHCS K U3MEHEHHSIM IMHAMUYHO Pa3BUBAIOLIErOCS
COBPEMEHHOT'0 MUPA.

buonorust Ha ypoBHE cpeHero oo1ero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa
obecnieurBaeT GopMHUpPOBaHKE y 00yUaIOIIUXCS IPEJICTaBICHUM 0 HayYHOU KapTHHE MHpa,
pacmmpsieT 1 000011aeT 3HAaHUS O KUBOU MPUPOE, €€ OTIMUUTEIFHBIX MPH3HAKAX —
YPOBHEBOI OpraHM3alyiy 1 3BOJIIOLUH, CO3/AAET YCIOBUS JUIS: TO3HAHUS 3aKOHOB KHBOM
pUPOIBI, GOPMHUPOBAHUS (PYHKITMOHATBHOW IPaMOTHOCTH, HABBIKOB 3J[OPOBOTO H
6e30macHOro 00pa3a >KU3HHU, SKOJIOTHYECKOTO MBIIIJICHHS, IIEHHOCTHOTO OTHOILIEHUS K
YKUBOU IIPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHne OGMOIOTHS UMEET TaKKe JIJIsl peLIeHHs] BOCIIUTATENIbHBIX U Pa3BUBAIOLIUX
3aJ1a4u CpeHero oo01ero oopa3oBaHusl, CoOLUANN3aLUU o0yJatommxcs. M3yuenue 6uonoruu
oOecrnieunBaeT ycnoBus A GOPMUPOBAHUS UHTEIUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
MH(POPMAIMOHHBIX HABBIKOB, 3CTETUYECKOH KYIbTYphl, CHOCOOCTBYET MHTETpalluu
OMOJOTrMYECKHUX 3HAHUH C MPEACTABICHUSAMH U3 APYTUX YUEOHBIX IPEIMETOB, B

YaCTHOCTH (PU3MKH, XMMUU U reorpadun. HazBaHHBIE MON0XKEHUS O peAHA3HAYeHUU
yueOHoro npeamera «buonorus» cocTaBUIM OCHOBY JJIsl OTIpeAETICHHUS TIOJX0J0B K OTOOPY U
CTPYKTYPUPOBAHUIO €T0 COJIEpKaHUs, IPEACTABICHHOr0 B TpOrpaMMme o OHOJIOTHu.



OTt60p comepkanus yaeOHOTO mpeamera «buonorusy Ha 6a30BOM YPOBHE OCYIIIECTBIICH C
MO3UIUHI KYJIbTYpOCOOOpPa3HOT0 MOAX0/a, B COOTBETCTBUU C KOTOPBIM 00yUaIOLIUECs
JOJDKHBI OCBOUTH 3HAHUS 1 YMEHUS, 3HAUUMbIE 17151 JOPMUPOBAHUS OOILEH KYIbTYpHI,
OTIpe/IeTISIONINE a/IeKBaTHOE MIOBE/IEHUE YeJIOBEeKa B OKpYIKarollel MpUpOIHOM cpesie,
BOCTpeOOBAaHHBIE B IOBCEAHEBHOM KU3HU M MIPAKTUYECKOH esTenbHocTH. Oco0oe MecTo B
3TOW CHUCTEMe 3HAHHM 3aHUMAIOT 3JIEMEHTBI COJICPKAHUS, KOTOPbIE CITY>KaT OCHOBOI JJIst
(dbopMHUpOBaHUS IPEJCTABICHUN O COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHHE MUpPA U
LIEHHOCTHBIX OPUEHTAIMSIX JUUYHOCTH, CIOCOOCTBYIOLIMX I'yMaHU3alUA OMOJIOTHYECKOTO
oOpa3oBaHUs.

CTpyKkTypHpOBaHUE COAEpKaHUS y4eOHOr0O MaTepHaia B Iporpamme o OMoiIoruu
OCYILECTBJICHO C YY€TOM IIPUOPUTETHOTO 3HAYCHUS 3HAaHUI 00 OTIMYUTEIbHBIX
0COOEHHOCTSIX KHUBOU MPUPOJIBI, O €€ YPOBHEBOW OpPraHU3aIlNK U BOJIONHMU. B
COOTBETCTBHUHM C 3TUM B CTPYKType yueOHOro npeamera «bruosorus» BblIeNeHbl CIeyoe
coJiepKaTelIbHbIe TUHUU: «bronorus kak Hayka. MeToabl HaydHOT O ITO3HaHus, «KieTka
Kak Onosoruyeckas cucteMay, «OpraHusM Kak Ouosorndyeckas cucremay, «Cucrema u
MHOT000pa3fe OpraHndecKoro MUpay, « IBOIONHS KHUBOK MPUPOABI, «IKOCHCTEMBI U
IIPUCYIIME UM 3aKOHOMEPHOCTHY.

Lenb uzyuenust yueoHoro npeameta «buosorus» Ha 6a30BOM YPOBHE — OBJIa/ICHUEC
00Y4YaIOIIMMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHATBHOW OPraHU3aliH KUBBIX CHCTEM
Pa3HOTO paHTa U MPHOOPETEHUE YMEHUH UCTIOIB30BaTh 3TH 3HAHUS JUISI TPAMOTHBIX
JEUCTBHUI B OTHOIICHUH OOBEKTOB JKUBOW MPHUPOIBI U PEIICHHS PA3THYHBIX )KU3HEHHBIX
pooIIeM.

JlocTIKeHHe 1eNd U3y4eHHst yueOHoTo npenmMeTa «buosorus» Ha 6a30BOM ypoBHE
o0ecreyrBaeTcs pelieHueM CaeyIoIuX 3a1au:

e OCBOEHHME 00YYarOIIMMHMCS CUCTEMBI 3HAHUM O OMOJIOTMYECKUX TEOPUSIX, YUCHHUSIX,
3aKOHAX, 3AKOHOMEPHOCTSIX, TUIIOTE3ax, IPaBUiIaX, CIY)KalUX OCHOBOM JJIs
(dbopMUpOBaHUS MPEICTABICHUIN O €CTECTBEHHO-HAYYHON KapTHHE MUpPaA, O METOAAX
HAY4YHOTO MO3HAHMsI, CTPOCHUH, MHOTOOOPpa3uu U 0COOEHHOCTSX KUBBIX CUCTEM
Pa3HOTO YPOBHSI OPraHU3allMH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEIOBAaHMSIX B OMOJIOTHH,

e (opMupoBaHUE y 00Y4aIOIINXCS TO3HABATEIbHBIX, HHTEJUIEKTYAIbHbBIX U
TBOPYECKUX CIIOCOOHOCTEN B MpOLIeCCe aHAIN3a JAHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTUYM HAYYHBIX B3IJIAJ0B, UICH U MMOAX0/I0B K U3YUEHHUIO KUBBIX CUCTEM
pa3HOro YpOBHS OpraHU3aluy,

e CTaHOBJEHME y 0Oy4aromuxcs o0meil KyabTypsl, QYHKIIMOHATBLHOW IPaMOTHOCTH,
pa3BUTHE YMEHUI OOBACHATH U OLIEHUBATD SBJICHUS OKPYXKAIOIIETr0 MUPa )KUBOM
MPUPO/IbI HA OCHOBAHUY 3HAHUU U OIBITA, MOJYYEHHBIX IPU U3YYEHUN OMOJIOTHH,

e (opmupoBanue y 00yqaronmxcs yMEHHH WITIOCTPUPOBATh 3HAUCHHE
OMOJOTUYECKNX 3HAHUN B IPAKTHUECKOH JEATEIbHOCTH YEJIOBEKa, pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI 1 arpoOHOTEXHOJIOTHA;

e BOCIHUTaHUE YOEKJIEHHOCTH B BOZMOKHOCTH TTO3HAHUS YEJIOBEKOM >KMBOM
IPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOILEHHS K HEl, COOIOACHUS STHUECKUX
HOPM TIPY TTPOBEICHUHN OMOJIOTUYECKUX UCCIICTOBAHMM,

e OCO3HaHHUE LIEHHOCTH OMOJOTMYECKUX 3HAHUH JUIs OBBIILICHUS YPOBHS
9KOJIOTHYECKOM KYJIbTYpHbI, 1UIsl POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;



e TPUMEHEHUE MPHUOOPETEHHBIX 3HAHUN M YMEHUI B IIOBCEIHEBHOW KHU3HH IS
OLICHKH ITOCJIEICTBUN CBOEH NEATEIBHOCTH 110 OTHOILEHUIO K OKpPYXKaloUIeH cpene,
COOCTBEHHOMY 3/10pOBBIO, 000CHOBAaHUE U COOIOIEHIE MEP MTPOPUIAKTUKA
3a00s1eBaHU.

B cucreme cpeanero obmiero oOpazoBanus «buonorusy, nzydaemas Ha 6a30BOM ypOBHE,
SIBJIICTCSL 00513aTEILHBIM YU€OHBIM MTPEIMETOM, BXOISAIIUM B COCTaB MPEIMETHON 00JIacTH
«EcTecTBeHHO-HAy4YHBIE MTPEIMETHI.

Jiis u3ydenust Onosioruu Ha 6a30BOM YPOBHE CpeJIHEro o01iero oopa3oBanusi OTBOAUTCS 68
yacoB: B 10-m kimacce — 34 gaca (1 uac B Hexemo), B 11-m kimacce — 34 yaca (1 gac B
HEEI0).

I[JI?I pea.nmaulxm HpOFpaMMI)I I/ICHOJII)?;yIOTC?I yT-I€6HI/IKI/I, IIOHYHICHHBIC K UCIIOJIB30BAHUIO
MIPH pean3aiy UMEIONUX TOCYIapCTBCHHYIO aKKPEIUTAIIUI0 00pa30BaTENIbHBIX MPOTrPaMM
HaYaJIbHOTO O0IIIEero, OCHOBHOTO OOIIET0, CPEeIHETO O0IIET0 00pa30BaHUs OpraHU3aIUsIMH,
OCYIIECTBISIONIMMU 00Pa30BaTEIbHYIO JCSITEIBHOCTD, TPUKa30M MHHITPOCBEILICHHS OT
21.09.2022 Ne 858:

o buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue
/Mox pex. Iaceunuka B.B., Akunoneproe 00mecTBo «M31aTeapcTBoO
"[Ipocsemienue"y;

o buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue
/Mox pex. Iaceunuka B.B., Akunoneproe 00mecTBo «M31aTeascTBo
"[Ipocsemienue"y;

s <, >

DneKTpOHHBIE 00pa30BaTeNbHBIE PECYPCHI, JOMYIIEHHBIE K UCIIOIB30BAHUIO MPHU peaTn3aiuu
00pa30BaTeLHBIMH OPTraHU3AIUSIMA, UMCIOIIMMH TOCYIAPCTBEHHYIO aKKPEIUTAITHIO,
00pa3oBaTeNbHBIX IPOrpaMM HauaIbHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEAHETO 00IIero
obpa3zoBanwus nmpukazom Munnpocsemienus ot 04.10.2023 Ne 738:

DneKTpOHHBIN 00pa3oBaTeNbHBIN pecype «Jlomamnue 3aganus. Cpeanee ooiiee
oOpa3zoBanue. buonorus», 10-11 kmace, AO «M3narensctBo "IIpocBemenuey,
Tpenaxep «O06makxo 3HaHMi». buomorus. 10 knace, OO0 «Duzukon Jlady;
Tpenaxep «O06mako 3HaHui». buonorus. 11 knace, OO0 «Dusukon Jlad»,

o <. >

ILranupyemblie pe3yJabTAThI
OCBOCHUS IpeaMeTa

CornacHo ®I'OC COO ycraHaBiaMBarOTCs TpeOOBaHUS K pe3y/bTaTaM OCBOEHHUS
00y4aroImuMHUCs MPOrpaMM CpeTHEro 001Iero 00pa3oBaHus: TMYHOCTHBIM, METANPEIMETHBIM
" NPpCAMETHBIM.

JINYHOCTHBIE pe3yabTaThl



B cTpyKType JIMUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «brUOI0rus» BbIACICHBI
CJIEIYIOIINE COCTABJISAIONINE. OCO3HAHUE 00YYAIOMUMHUCS POCCUHUCKON TPayKIaHCKON
HUJICHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO,
HaJU4Yre MOTUBAITUU K 00Y4YEHUIO0 OMOJIOTHH, IICJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX
yOeXICHHI TMIHOCTH Ha OCHOBE KITIOYECBBIX IICHHOCTEH M HCTOPUUYECKUX TPAJIULIAN
pa3BUTHUSL OMOJIOTHYECKOT0 3HAHHUS, TOTOBHOCTh U CTOCOOHOCTH O0YYarOIITHXCSI
PYKOBOJICTBOBATbCSl B CBOEH AEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
MPUCYIIMUMH CUCTEME OUOJIOTHYECKOTO 00pa30BaHusl, HATMYHUE SKOJIOTHUECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH LIENIU U CTPOUTD KU3HEHHBIC I1JIAHBI.

JImyHOCTHBIE PE3yJbTAaThl OCBOCHUS MpeiMeTa «bUonIorus 10CTUTalOTCS B €IMHCTBE
y4eOHOW 1 BOCITUTATEIBLHOM ESITEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJbTYPHBIMU, UCTOPUUECKUMU U JyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMH, IPUHSITHIMU
B 00IIIECTBE NMPaBUIAMH U HOPMaMU MOBEICHUS U CIIOCOOCTBYIOT MpOoIleccaM CaMOTIO3HAHMS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHUSI, PA3BUTHUSI BHYTPEHHEH MO3UIIUHU JIMYHOCTH, MATPUOTU3MA,
YBaXKEHUS K 3aKOHY U MPABOIMOPSAKY, UETIOBEKY TPY/Ja U CTaplIeMy IOKOJICHHUIO, B3aUMHOTO
YBaXKCHHsI, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIICIUIO U TPATUIUSIM
MHOI'OHAIIMOHAJILHOTO Hapoja Poccuiickoii @enepannu, Npupoie U OKpYyKarollen cpese.

JInyHOCTHBIE PE3YJbTAThl OCBOCHHS y4eOHOTO IIpeiMeTa «buoIorusy JOMKHBI OTPaXKaTh
TOTOBHOCTb U CLIOCOOHOCTH 00YyYarOIINXCs PYKOBOACTBOBATHCS C(HOPMUPOBAHHOMN
BHYTPEHHEH MO3UIMEN TIMYHOCTH, CHCTEMOM IEHHOCTHBIX OPUEHTALIU, ITO3UTUBHBIX
BHYTPEHHUX YOEKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM [IEHHOCTSIM POCCUHCKOTO
o0ImIecTBa, PacCIIMPEHHUE KUZHEHHOTO OIBITA U OIBITA JEATSIILHOCTH B IMPOIIECCE peaTnu3aliuu
OCHOBHBIX HaIlpaBJICHUH BOCIUTATEIILHON JEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaskIaHCKOro BOCIMTAHMA:

e C(pOPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUN O0YUAIOUIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIE€Ha POCCUICKOro 00I11eCTBa,;

e O0CO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, yBa)KEHHE 3aKOHA U
IIPaBOIOPSIKA,;

e TOTOBHOCTbH K COBMECTHOI TBOPUECKOM AESITETbHOCTU IPU CO3aHUM YU€OHBIX
IPOEKTOB, PEIICHNU YUeOHBIX U IT03HABATENIbHBIX 3a/1a4, BBIITOJIHEHUH
OHMOJIOrNYECKUX IKCIEPUMEHTOB,;

e CIIOCOOHOCTB OTNPENENATh COOCTBEHHYIO MO3UIIHIO 110 OTHOIIEHUIO K SIBIECHUSAM
COBPEMEHHOM JKU3HU U OOBSICHSATH €€;

e yMEHHE YUUTHIBATh B CBOMX JIEHCTBHUIX HEOOXOUMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JItOJIeH C pa3HBIMH YOSKICHUSIMH, KYJIbTYPHBIMU HEHHOCTSAMHU U
COLIMAJIbHBIM I10JI0KEHUEM;

e TOTOBHOCTH K COTPYJHUYECTBY B MPOIIECCE COBMECTHOIO BHITIOJHEHUS YUEOHBIX,
[IO3HABATEJIHBIX U MCCIIEI0BATENbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLLICHUS K
MHEHHIO ONIOHEHTOB MPHU 00CYKIEHUN CIIOPHBIX BOIPOCOB OHOJIOTHYECKOT0
COZICpXKaHUS;

e TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JNEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHHUSI:

e c(hOpPMHUPOBAHHOCTH POCCUICKON TPAKIAHCKONW WACHTUIHOCTH, TATPUOTHU3MA,
YBAKEHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHoit, ropaoctu



3a CBOM Kpail, cBOIO PoiMHy, CBOM SA3BIK U KYJIBTYPY, IIPOLLIOE U HACTOSLICE
MHOTOHAllMOHAJIBHOTO Hapoxaa Poccuy;

e IICHHOCTHOE OTHOIIEHHE K IPUPOJAHOMY HACIIEIUIO U NaMSATHUKAM IIPUPOIB,
JOCTHXKEeHUsAM Poccnn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

e CIIOCOOHOCTB OLIEHUBATH BKJIAJ POCCHICKHUX YYEHBIX B CTAHOBIICHHE U PAa3BUTHE
OuosIorny, MOHUMaHUs 3Ha4YCHHs OMOJIOIMY B IIO3HAHUM 3aKOHOB IIPUPOJIBL, B
YKU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA,

e uJeiHasg yOe)KICHHOCTh, TOTOBHOCTB K CIIy’KE€HUIO U 3amuTe OTeuecTna,
OTBETCTBEHHOCTbH 3a €ro Cyas0Y;

3) JAYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA .

e OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUUCKOTO HAPOa,

e CcOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEICHUS,

e CrOCOOHOCTH OIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEILICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

e 0CO3HAHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOWYUBOTO OyayIIEro;

e OTBETCTBEHHOE OTHOILLIECHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSTHUS LIEHHOCTEH CEeMEHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccun;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHUS

e 3CTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOI'O U
TEXHUUYECKOI'0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

e TIOHMMaHUE 3MOLMOHAIBLHOTO BO3IECHUCTBUS KUBOU IIPUPOJBI U €€ LIEHHOCTH;

e TOTOBHOCTb K CAMOBBIPA)KCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE
IIPOSIBIIATH Ka4€CTBA TBOPUYECKOU JINYHOCTH,

5) ¢pu3nueckoro Bocnutanusi, GopMUPOBAHHUS KYJIbTYPHI 310POBbSI H SIMOIMOHAILHOTO
0J1aronosyqus:

e TIOHMMAaHHE U pean3anys 310pOBOTO U OE30IIacCHOr0 00pa3a KU3HHM (310poBOE
nUTaHue, COOTI0ICHNE TUTUEHNYECKUX TIPAaBIJT M HOPM, cOaTaHCUPOBAHHBIN
PSKUM 3aHATHH M OT/bIXA, PETYIISIpHAs (GU3HUECcKas aKTHBHOCTD), OEPEIKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY U
NICUXHYECKOMY 3/I0POBBIO;

e TIOHMMaHHWE HEHHOCTH MPABWJI WHIUBUIYaTBHOTO U KOJUIEKTUBHOTO 0€301acHOTO
MOBE/ICHUSI B CUTYAIUSIX, YTPOXKAIOIINX 30POBBIO M )KU3HH JIFOJICH;

e OCO3HAHUE MOCIEACTBUI U HETIPUATHS BPETHBIX PUBBIUEK (YIIOTpEeOIeHUs
QIIKOTOJIs, HAPKOTUKOB, KypCHU);

6) TPYA0BOT0 BOCIUTAHUS:

e TOTOBHOCTH K TPYZy, OCO3HAHUE IICHHOCTH MacTePCTBa, TPYAOTIIO0HE;

e TOTOBHOCTH K aKTUBHOM JIESATEIHHOCTH TEXHOJIOTHUYECKON B COTMaTbHOM
HATPaBIEHHOCTH, CIOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHATH TaKYIO JIESITEIbHOCTD;



e HHTEpEC K pa3Nu4yHbIM chepam npodeccnoHaNbHON NeITeIbHOCTH, YMEHUE
COBEPINIATh OCO3HAHHBIN BBHIOOP Oyaymiel mpodeccuu U peain30BbIBaTh
coOCTBEHHEBIE JKU3HEHHBIE TIJIaHEI,

e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHMIO HA MIPOTSHKCHUH
BCEH JXKU3HU,

7) 3KO0JOIr'H4€CKOro BOCIMTaAaHUA .

e SKOJIOTMYECKH L1e1ecO00pa3HOe OTHOLIECHUE K IPUPOJIE KaK UCTOUYHUKY )KM3HM Ha
3emuiie, OCHOBE €€ CYIIeCTBOBAHMUS,

e IIOBBILICHNUE YPOBHS 3KOJOIMUECKON KyJIbTYphl: IPUOOPETEHUE OMbITa
IIJIAHUPOBAHMS IIOCTYIIKOB U OLIEHKHU MX BO3MOJKHBIX ITOCIEACTBUMI 1JIs
OKpYXKaroIllel Cpeibl,

e OCO3HaHHE II00ATBHOTO XapaKTepa HKOJIOTUIECKUX MPOOJIEM H ITyTEH UX peIIeHus;

e CIIOCOOHOCTbH HCIOJIB30BaTh MPUOOpPETAaEMbIE ITPU U3YUYEHUH OUOJIOTMU 3HAHUS U
YMEHUS TIPU PEHICHUH POOIJIEM, CBSI3aHHBIX C PAIllHOHAIEHBIM
IPUPOOIOIIb30BaHNeM (COOITI0ICHHE TPABUIT TOBEACHHS B IIPUPO/IE,
HaIIpaBJICHHBIX Ha COXPAHEHNUE PABHOBECHS B DKOCUCTEMAX, OXPaHy BUOB,
9KOCHCTEM, OHOChEpHI);

e AKTMBHOE HENPUATHUE IECHCTBUM, IPUHOCAUINX BPEIl OKPYKAIOIIEH IIPUPOTHON
cpezie, yMEHUEe NPOrHO3UPOBaTh HEOJIArONPUATHBIE 3KOJIOIMUECKHE MTOCIIESICTBUS
IIPEANPUHUMAEMBIX JEHCTBUN U NIPEAOTBPAILATh UX;

e HAJIWYME PA3BUTOIO KOJOTMYECKOTO MBIIIJIEHHS, SKOJIOTHYECKON KYJIBTYPhI, OIIbITa
JIEeATEIbHOCTH KOJIOIMYECKONW HAMPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMHU
B [I03HABATEJILHON, KOMMYHUKAaTUBHON U COLMAJIBHOM MPAKTHUKE, TOTOBHOCTHU K
YYaCTHIO B IPAKTHYECKOU EATEIbHOCTH KOJIOIMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKU U OOILIECTBEHHOM NMPAaKTUKHU, OCHOBAaHHOT'O Ha JHAJIOTe KYJIbTYP,

CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

e COBEpIIECHCTBOBAHUE SI3bIKOBOM U YMTATEIBCKOM KYIbTYPhI KaK CpeACTBa
B3aMMOJEHCTBYS MEKIY JTHOAbMH U MO3HAHUSA MUPA,

e TIOHUMaHHUE crenu(uKy OMOIOTUM KaK HAyKH, OCO3HAHUS €€ POJIU B
(OopMHPOBAHUHN PALMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3/IJaHUH LIEIOCTHOTO
MPEJICTaBICHUs 00 OKPY’KAIOLIEM MHUpE Kak O €IMHCTBE IPUPO/IbI, YEIOBEKA U
o011ecTBa, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U pElIeHnH MpodieM
COXpaHEHHUsI MPUPOJAHOTO PaBHOBECHS,

e yOEXIEeHHOCTh B 3HAUUMOCTH OMOJIOTHH I COBPEMEHHON ITUBHIIU3AIIH
oOecrnieueHrss HOBOTO YPOBHS Pa3BUTHS MEAUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOT UM, CIIOCOOHBIX pelIaTh pecypcHbIE MPOOIEMbl Pa3BUTHS
YeJI0BEYECTBA, MOMCKA ITyTeH BhIX0/1a U3 TII00AIbHBIX SKOJOTHYECKUX MPOOIeM U
o0ecrieyeHHs nepexoa K ycTOMYMBOMY pa3BUTHIO, pallHOHAIEHOMY
HCIIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB
KU3HU,

e 3aMHTEPECOBAHHOCTH B MOJyYEHUU OMOJIOTMUECKUX 3HAHUH B LIEJISAX MMOBBIIICHUS

o01ielt KyabTypbl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTaBHON 4acTH

(GyHKIIMOHAIBHOW IPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3ydeHuun

OHOJIOTHH,



e IIOHMMAaHUE CYIIHOCTU METOJOB ITI03HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKAX,
CHOCOOHOCTH MCIIOJIB30BATh MOJyYaeMble 3HAHUS JUUIs aHAJIN3a U OObSICHEHMSI
ABJICHUM OKPY>KAIOLIEr0 MUpa U IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHE JI€1aTh
000CHOBaHHBIE 3aKJIFOYEHHS HA OCHOBE HAYYHBIX ()aKTOB U MMEIOLUXCS IaHHBIX C
LIEJIBIO ITOTYYEHUS JOCTOBEPHBIX BBIBOJIOB,;

e CIIOCOOHOCTH CaMOCTOSITENIBHO UCIOJIb30BATh OMOIOTHYECKNE 3HAHUS JUIs PELICHUs
po0JIeEM B PEATbHBIX )KMU3HEHHBIX CUTYaLMSIX;

e OCO3HAHUE IICHHOCTH HAYYHOH AEATEIbHOCTH, TOTOBHOCTbH OCYILECTBIIATh
IIPOEKTHYIO U UCCIIEI0BATEIbCKYIO NE€ATEIBHOCTD HHIUBUAIYAIBHO U B IPYIIIIE;

e TOTOBHOCTb U CIIOCOOHOCTH K HEIIPEPBIBHOMY 00pa30BaHMIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY IOJTyYCHHIO HOBBIX 3HAHUH 1O OMOJIOTUH B COOTBETCTBUU C
KU3HEHHBIMU TOTPEOHOCTAMM.

MeTanpeaMeTHbIe Pe3yJbTAThI

MertamnpeaMeTHbIe Pe3ybTaThl OCBOSHHS YUEOHOTO MpeaMeTa « BUoIorHsy BKIFOYAIOT:
3HAYUMBIC HJIA q)OpMHpOBaHI/Iﬂ MHPOBO33PCHUA 06yqa101111/1xc;1 MCKIUCHUILTIMHAPHBIC
(MexxmpeIMeTHBIE) OOIICHAYYHbIC TIOHATHS, OTPAXKAIOIIUE [[EIOCTHOCTh HAYYHON KapTHHBI
MHpa u CHGLII/I(l)I/IKy MCTOAOB IMO3HAHUS, UCIIOJIB3YCMbIX B CCTCCTBCHHBIX HaAYKaX (BGHICCTBO,
SHEprus, SBJICHUE, IPOIECC, CUCTEMA, HAYyYHBIN (PaKT, IPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIICIOBAaHKE, HAOIOICHHE, M3MEPEHHE, SKCIICPUMEHT H JIp.),
yHUBEpCabHbIC yueOHbIC MeicTBU (IT03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETY/ISTUBHBIC),
obecneunBaromue GopMupoBaHue (yHKIMOHATBEHON TPAMOTHOCTH U COIMATBLHON
KOMIICTCHIIH 00YUYaIONIMXCsl, CIOCOOHOCTh 00YYArOIIUXCS UCIIOIh30BaTh OCBOCHHBIC
MCKIAUCHUIIIIMHAPHBIC, MUPOBO33PCHYCCKUEC 3HAHWA U YHUBCPCAJIbHBIC y‘~IC6HI)IC HeﬁCTBHﬂ B
MO3HABATENBHON M COIMAILHON MPaKTHKE.

MeTaHpeI[MeTHBIe PE3yiabTaThl OCBOCHUSA IPOTpaAMMBI CPCIHETO 06Iuer0 O6pa3OBaHI/IH
JOJIKHBI OTpa)KaTh.:

OBiajeHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMY /1€HICTBUSIMH
1) 6a3oBbIe JOrHYecKHe AeHCTBHS:

e CaMOCTOATENBbHO (POPMYIHUPOBATH U AKTYaIU3UPOBATh MIPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

e HCIIOJB30BATh [P OCBOCHUH 3HAHUIA TIPHEMbI JIOTHYECKOTO MBIIUICHHUS (aHAIN3a,
CHHTE3a, CPAaBHEHUS, KIIacCU(PUKAIIUNK, 0000IICHNUS), PACKPBIBATH CMBICIT
OMONIOTHYECKHX MOHATHH (BBIIENSATH UX XapaKTepPHbIC IPU3HAKH, YCTaHABIINBATh
CBSI3H C JIDYTUMH MOHSATHSIMH);

e OIpENENATH LENU ACSITEIbHOCTH, 3a7aBasi HapaMeTPbl U KPUTEPUH UX JTOCTHIKEHUH,
COOTHOCHUTD Pe3yJIbTaThl ACSITEIbHOCTU C TIOCTABJICHHBIMU IIEJISIMU;

e HCIIOJIB30BAaTh OMOJIOTUYECKHE MOHATHUS sl 00bsCHEHUS (DAaKTOB U SBJICHUHN JKUBOM
MIPUPOJIBI,

e CTpOUTH JIOTHYECKUE pacCykeHus (MHIYKTHBHbIC, IeTYKTHBHBIE, 10 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHMUSIX,
(bopMyIHpOBaThH BBIBOJBI U 3aKIIIOYECHUS;

e TPUMEHATH CXEMHO-MOJIEJIbHBIE CPEACTBA JUIsl IPEACTABIECHUS CYLIECTBEHHBIX
CBsi3el M OTHOIIECHUH B H3ydaeMbIX OMOJOTMUECKUX 00BEKTAX, a TAKXKe



MPOTUBOPEUHI Pa3HOTO PO/, BBISIBICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX
HMCTOYHMKAX;

pa3pabarbIBaTh IUIAH PEHICHHS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIUXCS
MaTepHalbHbIX U HEMaTEPUAIbHBIX PECYPCOB,;

BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3yJIbTATOB
LEJISIM, OLICHUBATh PUCKHU ITOCIIEICTBUI 1€ATEIbHOCTH;

KOOPJAMHHUPOBATH U BHITIOJIHATH padOTY B YCJIOBHSIX pPeaIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHUS,

pa3BHUBAaTh KPEATUBHOE MBIIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE eHCTBHS !

BJIaJIeTh HaBbIKaMM y4€OHO-UCCIIEJ0BATENIbCKOM U IPOSKTHOM 1A TEIbHOCTH,

HaBBIKAMU pa3perieHust MpooiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY ITOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHBIX METO/I0B IIO3HAHMS,

UCII0JIb30BaTh PA3JIMUHBIE BUBI JEATEIBHOCTH I10 MOJIYYEHUIO HOBOT'O 3HAHUS, €r0
MHTEPIIPETAlUU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YU€OHBIX CUTYAIUsX, B TOM
YHCIIe IPU CO3/1aHUM YUYEOHBIX U COL[MAIIbHBIX TPOEKTOB;

(dbopMHpOBATh HAYYHBIN TUI MBIIJICHUS, BIAJCTh HAYYHON TEPMUHOJIOTHEH,
KJIIOUEBBIMH MTOHATHAMHU U METOJIaMU;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a]]aull B 00pa30BaTENIbHOMN 1€ATEIbHOCTH
Y )KMU3HCHHBIX CUTYaLUsX;

BBISIBJISTH IPUYMHHO-CIIEICTBEHHBIE CBS3H U aKTyaJIn3UpPOBaTh 3a7a4y, BbIABUTATh
TUIIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTBI AJIs JOKAa3aTeIbCTBA CBOMX
YTBEPKACHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUH PEIICHNUS;
aHAJIN3UPOBATh MOJIYYCHHBIE B XO/€ PEILICHUS 3aJa4l PE3YJIbTaThl, KpUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;
OCYILIECTBIIATH 1€JIEHAIIPABIICHHBIN MOMCK NIEPEHOCca CPEACTB U CIIOCOOOB JEHCTBUS
B IIPO(heCcCHOHANIBHYIO Cpeay;

YMETb IEPEHOCUTD 3HAHUA B [T03HABATENbHYIO U IPAKTHYECKYIO 00JIacTH
KU3HEJEATEIBHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEH, IIPEUIaraTb OPUTMHAIBHBIE OJXObI U PELICHMS], CTABUTh
po0JIeMBbI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEILICHMUS.

3) padoTa ¢ uHpopmaIueii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OpMaLuK (TeKCcTe yueOHOTO
ocoOusi, Hay4YHO-TIONYJISPHON JIUTEpaType, OMOJOTHYECKUX CIOBAPAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTEPHETE), aHATH3UPOBATh
H(}OpPMaLIMIO Pa3INYHbIX BUIOB U (POPM MpeacTaBIeHUS, KPUTUYECKU OLIEHUBAThH
€€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(hopMyIIHpOBATh 3aMPOChl U MPUMEHSATH PA3IUYHBIE METObI ITPH NMOUCKE U OTOOpE
O6uonornyeckoit HHGopMaIK, He0OX0IMMOM ISl BHITOJHEHUS y4eOHBIX 3a/1a4;
MIPUOOPETATh OMBIT UCIIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi, COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIb30BaHUS PA3INYHBIX
MOMCKOBBIX CHCTEM,;



e CaMOCTOATEIBHO BHIOMPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS ONOIOTHIECKOM
uHdopMarmu (CXeMbl, rpauKu, THarpaMMbl, TAOIHUIbI, PUCYHKH U IIp.);

e HCIIOJB30BATh HAYYHBIH SA3BIK B KAYECTBE CPEAICTBA MPHU paboOTe ¢ OMOIOTHIECKO
uH(pOpManKeil: MPUMEHATh XUMUYECKUe, (PU3NIECKIE U MaTeMaTHYECKUE 3HAKH U
CHUMBOJIBI, (popmMyIibl, aOOpeBUaTypy, HOMEHKIIATYPY, UCIIOJIb30BaTh U
peoOpa3oBHIBATH 3HAKOBO-CHMBOJIMYECKHE CPE/ICTBA HATIISTHOCTH;

e BIIQ/ICTh HABBIKAMH PACIIO3HABAHUS U 3alIMTHI HHPOpMaLKU, HH)OPMAITHOHHON
0€30MacHOCTH JINYHOCTH.

OBnaneHne YHUBEPCAJIBbHBIMUA KOMMYHUKATUBHBIMHA HEﬁCTBHﬂMH:

1) oO1enme:

OCYIIECTBIISATH KOMMYHHKAILIMU BO BCEX cepax KU3HH, aKTHBHO y4acTBOBATH B
JIMAJIOTe WK JIUCKYCCHH IO CYILECTBY 00Cyx1aeMoil TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KICHUS OTHOCUTEIILHO BBITIOJHEHHS TIpe/iIaraeMoi
3a/1a4¥, YYUTHIBATH HHTEPECHI U COTJIACOBAHHOCTD IMO3MLUHA APYTUX YIACTHHUKOB
JIMAJIoTa WK JJUCKYCCHUH);

pacrno3HaBaTh HeBEpOAIbHBIC CPEICTBA OOLICHHS, IOHUMATh 3HAUYCHUE COLMATbHBIX
3HAKOB, IPE/NOCHIIOK BOSHUKHOBEHHSI KOH(PIUKTHBIX CUTYaIlUH, YMETh CMSTYaTh
KOH(QIIUKTBI U BECTH IIEPErOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJICHCTBHSI, TOHUMATh
HaMEpEHUsI PYTUX JIIOJICH, IPOSBIIATh YBaKUTEIbHOE OTHOLICHHE K COOCCETHUKY
U B KOPPEKTHOH (opmMe GOopMyIHpPOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOYKY 3PCHUS C HCIOJIb30BAHUEM SI3bIKOBBIX
CpE/CTB,;

2) coBMeCTHAasl AeATeJbHOCTh:

e TIOHHMMATh M MCIIOJIB30BATh MPEUMYIIECTBA KOMAaHTHOW U MHANBUAYAIbHON paOOTHI
MIPH peIIeHUH OMOJIOTHYECKOM MpoOsieMbl, 000CHOBBIBAThH HEOOXOAMMOCTD
MPUMEHEHHUS TPYMIIOBBIX (POPM B3aUMOJICHCTBUS IPU PEIICHUH y4eOHOH 3a1auu;

e BBIOMPATH TEMATHKY U METOJIbl COBMECTHBIX JCHCTBUI C yU€TOM OOIIUX HHTEPECOB
Y BO3MOKHOCTEHN Ka)KJI0T0 4JIeHA KOJUIEKTUBA;

e TPUHUMATH 1€ COBMECTHOM JIEATEILHOCTH, OPTraHU30BBIBATh U KOOPIUHUPOBATH
JIEHMCTBHUS O €€ JOCTHIKEHHIO: COCTABJIATh TUIaH JIEUCTBHI, paclipeesiaTh POJIU C
Y4€TOM MHEHHMI YJaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

e OILIEHMBATh KAaYECTBO CBOETO BKJIA/Ia U KaXJI0T0 yYaCTHHKA KOMaH/IbI B OOIINH
pe3ynbTaT MO pa3padOTaHHBIM KPUTEPHSIM;

e IIpeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh UAECH C MO3UIIMH HOBU3HBI,
OPUTHHAILHOCTH, MPAKTHYECKOW 3HAYUMOCTH,

e OCYUIECTBJISTh MO3UTUBHOE CTPATETMUECKOE MMOBEJICHUE B PA3JIMYHBIX CUTYaIUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OBJ]aI[eHl/le yHI/IBepcaJII)HblMH per.]]ﬂTI/IBHI)IMI/I HeﬁCTBHHMH:
1) camoopranu3anusi:

e HCIOJIB30BAaTh OMOJIOTHYCCKHUE 3HAHUS JJIA BBISABJICHU S HpO6J’ICM " UX PCIICHHUA B
KHN3HCHHBIX U yqe6HI)IX CUTyaluiX,



e BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH IIETIEBBIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JICUCTBUSX U MOCTYNKAX IO OTHOIIEHUIO K )KUBOW MTPUPOJE, CBOEMY
310POBBIO U 3I0POBBIO OKPYKAIOIINX;

e CaMOCTOATEJIBHO OCYILIECTBIISATH T03HABATEIBHYIO JESTEIIBHOCTD, BBISBIIATH
pOo0JIeMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTeIbHON
JIEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

e CaMOCTOATEIBHO COCTABIIATH IJIAH PEIICHUS MTPOOJIEMBI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHUH;

e J1aBaTh OLICHKY HOBBIM CUTYAaLIUsM;

e pacCHIMPATH PAMKH y4eOHOTO IpeaMeTa Ha OCHOBE JIMUHBIX IPEANOUTEHHII;

e JICJIaTh OCO3HAHHBINA BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

e OLIEHUBATh IPUOOPETEHHBIN OIIBIT,;

e crnoco0cTBOBaTH GOPMUPOBAHUIO U MTPOSBICHUIO IMPOKOH 3PYIUIINH B pa3HBIX
o0nacTsX 3HaHUH, IOCTOSIHHO NOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH
YPOBEHb;

2) CaMOKOHTPOJIb:

e JlaBaTb OLUCHKY HOBBIM CUTYyallUAM, BHOCUTH KOPPCKTUBLI B ACATCIIbHOCTD,
OLICHMBATh COOTBETCTBUEC PE3YIILTATOB LICIISIM,

e BJIaJCTb HaBBIKaAMU MMO03HABaTCIILHOM pe(bJIGKCI/II/I KaK OCO3HaHUs COBCPIIACMbIX
,I[GI‘;ICTBI/II;'I 1 MBICJIUTCIIBHBIX TTPOLIECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ,
HCII0JIB30BAaTh IMPHUCMBbI pe(bJIGKCI/II/I AJI1 OUCHKU CUTyalluHu, BI)I60pa BECPHOI'O
peLlICHMA,

e YMCTh OLICHMBATh PUCKH U CBOCBPECMCHHO IPUHUMATh PCHICHUA 110 UX CHUXKCHUIO,

e IIPUHHUMATH MOTHUBBI U APIT'YMEHTBI APYTUX IIPU aHAIU3E PE3YJIbTATOB JACATECILHOCTH,

3) mpuHsiTHE Cedsl M APYIHX:

e TPUHUMATH ceOs, MOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

e IIPUHUMATb MOTHUBBI U apI'yMEHTBI APYIUX [IPU aHAIU3€ PE3YNIbTATOB IEATECIILHOCTH,;
e TpH3HABATh CBOE MPABO U MPABO JPYrUX Ha OIINOKHU,;

e pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULIUH IPYTrOro YeaoBeKa.

IIpeanMeTHBIE pe3yabTAThl

[IpenmeTHsbie pe3ynbTaThl ocBoeHus porpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crenuduyeckue i yueOHoro npeamera «buosnorus» HayyHble 3HAHUS, YMEHUS
1 CHIOCOOBI IeWCTBUN IO OCBOCHUIO, HHTEPIIPETALIMM U TPE0OPa30BaHUIO 3HAHUM, BUIbI
JESITebHOCTH 10 MOJYYSHUIO HOBOT'O 3HAHHSI ¥ IPUMEHEHHUIO 3HAaHUH B Pa3IMYHbIX y4eOHBIX
CUTYalUsX, a TAKXKE B pealbHbIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX ¢ Onosorueit. B
porpamMMme IpeAMETHbIE Pe3yJIbTaThl MPEACTABIEHBI 10 roaM 00yueHHUs.

10-1 kiace

ITpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHoro npenmera «buonorus» B 10-m kiacce
JIOJKHBI OTPaKaTh!



e c(hopMUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME HayYHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYUHOM
KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUICKUX U 3apyO0eKHbIX
YUYEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHAIBHON IPAMOTHOCTH
4eJI0BEKa JJISl peIIeHNUs )KU3HEHHBIX 3a/1a4;

e yYMEHHE PacKpbIBaTh CO/EPKaHUE OMOJIOrMUECKUX TEPMUHOB U MOHATUIN: )KU3Hb,
KJIETKa, OpPraHu3M, MeTabosin3M (0OMEH BEILECTB U MPEBPAICHUE SHEPTUH),
romeocTas (caMoperyJisius), ypOBHEBasi OpraHU3aliisl )KUBBIX CHCTEM,
CaMOBOCIIPOU3BeICHUE (PENPOIYKIIUS), HACIEACTBEHHOCTh, U3MEHUYUBOCTbD, POCT H
pas3BUTHE;

e yMEHHE M3JIaraTh OMOJIOTUYECKHIE TEOpUH (KIETOYHAsI, XPOMOCOMHAs,
MyTalMOHHAsl, IICHTPaJIbHAsI J0rMa MOJICKYJIIPHO Onosioruu), 3akoHsl (1.
Mengens, T. Moprana, H. . BaBuoBa) u yuenus (o meHTpax MHOrooOpasus u
HPOUCXOXKICHUS KyJIbTYypHBIX pacTeHuid H.I. BaBuiosa), onpenensaTe IpaHuLbl KX
NPUMEHUMOCTH K KUBBIM CHCTEMAaM;

e yYMEHHE BJIAJIETh METOJaMU HAyYHOT'O IO3HAHUs B OMOJIOrMU: HAOII0ACHUE U
OTIHCaHKE KHUBBIX CUCTEM, IPOLIECCOB U SIBICHUH, OPraHU3aIis U IPOBEICHUE
OMOJIOrMYECKOr0 3KCIIEPUMEHTA, BbIIBUKEHNE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEX/y UCCIIEIYEeMbIMH BEITMUYNHAMH, OOBSICHEHHUE MOJTyYSHHBIX PE3YJIbTaTOB,
UCIIOJIb30BaHHBIX HAyYHBIX MTOHATUH, TEOPUI U 3aKOHOB, YMEHHE J€JIaTh BHIBO/IbI
Ha OCHOBaHMH IOJTy4YEHHBIX PE3YJIbTATOB;

e yYMEHHE BBIJCIIATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
9YKapHOT, OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH
IPOILIECCOB. OOMEHA BEILECTB U MPEBPAICHUs SHEPIUHU B KJIETKE, (POTOCUHTE3A,
IJIACTUYECKOTO U SHEPreTHYecKoro 00OMeHa, XeMOCHHTE3a, MUT03a, Mei03a,
OIJIOJJOTBOPEHUS, Pa3MHOXKEHUS, UHIMBHIyaIbHOT'O PA3BUTHUS OpraHU3Ma
(oHTOTEHE3);

e yYMEHHE NPUMEHSThH MOJyYCHHbIE 3HAHUS AJIs1 00bACHEHUS OMOIOTNYECKUX
IIPOLIECCOB U SABJICHUM, JUIS IPUHATHUSA IPAKTUYECKHUX PEIICHUN B IIOBCETHEBHOU
KHU3HHU C 1eJIbI0 00ecrieyeHns Oe30MacHOCTH CBOETO 3/10POBbs U 310POBbS
OKpPYKaIOIIMX JIF0IeH, COOIOAEHNSI HOPM I'PaMOTHOI'O TOBE/IEHUS B OKPYXKaroIIeH
IPUPOIHOI cpejie, MOHMMaHUuEe HEOOXOMMOCTH UCTIONb30BaHUS TOCTUKEHUI
COBPEMEHHOM OMO0JIOTUK U OMOTEXHOJIOTUH Uil pallMOHAIbHOTO
PUPOONOIB30BAHNUS;

e YMEHHE peuaTh 3JeMEHTapHble TeHETUYECKUE 3a7aul Ha MOHO- U AUTUOpUIHOE
CKpEIMBaHKe, CLIETUIEHHOE HAacleI0BaHUE, COCTABIISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBAHMS [T IPECKa3aHMsI HACIIe0BAaHM MPU3HAKOB Y OPTaHU3MOB,;

e yYMEHHE BBINOJHATH JJAOOPAaTOPHBIE U MIPAKTUYECKHE PAOOTHI, COOIIOIATh MTpaBUiIa
pHu padoTe ¢ yd4eOHBIM 1 JJaOOpaTOPHBIM 000PYI0BAHUEM;

e yYMEHHE KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH HHPOPMALIHIO
OHMOJOTUYECKOI0 COJIepKaHus, BKIIOYAIOUIYIO [ICEBIOHAYYHbIE 3HAHUS U3
pa3ITMYHBIX UCTOYHHUKOB (CpeacTBa MacCOBOW HH(OpMALUK, HAYyIHO-TIONYJISIPHBIE
MaTepualibl), STHYECKUE aCTICKThl COBPEMEHHbBIX UCCIICIOBAHHI B OMOJIOTHH,
MeIuIuHe, OMOTEXHOJIOTUH,;

e yMEHHE CO37aBaTh COOCTBEHHBIC MMCHbMEHHBIE M YCTHBIE COOOIIEeHMsI, 00001I1as
OMOJIOTHYECKYI0 HHPOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN arnapar GUOJIOTHH.

11-# kaace



[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 11-m kiacce
JOJDKHBI OTpakaTh.

e chOPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIIOTUH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA ¥ HAYYHOT'O MUPOBO33PEHHsI, O BKIIae POCCUICKHUX M 3apyOeKHBIX
YUEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH, (YHKIIMOHATIHHON TPaMOTHOCTH
YeJI0BeKa JUIsl PEIICHHs )KU3HEHHBIX 33/1a4;

e YMEHHE PAaCKPBIBATh CO/ECPKaHNE OMOJOTHUECKUX TEPMUHOB U TMIOHITUN: BUJ,
HOMYJISIIKS, TeHO(OH I, BOJFOLUS, ABMKYIINE CHITBI ((DaKTOPBI) IBOIIOLIHH,
IpUCIOCOOTICHHOCTh OPTaHU3MOB, BUA000Pa30BaHNE, IKOJIOTHUECKUE (PAKTOPHI,
9KOCUCTEMA, TIPOYIICHTHI, KOHCYMEHTBI, pEIyLIEHTHI, [IeTIN ITUTaHNU,
AKOJIOTHYECKasl MupaMuia, OnoreoreHos, buochepa;

e yYMEHHE u3narath Ouosnoruyeckue Teopun (IBosoironHas teopus Y. lapBuna,
CHHTETUYECKasi TCOPHSI IBOJIIOLIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apO/IBIIICBOTO
cxoncra K.M. Bopa, uepenoBanus T1aBHBIX HalPaBICHUN U ITyTEH YBOIIOLNN
A.H. CeepuioBa, yuenus o ouochepe B.W. BepHaackoro), onpenensts rpaHHIIbI
UX PUMEHHUMOCTH K JKHBBIM CHCTEMaM,

e YMEHHE BJIAJECTh METOJaMH HAYYHOTO IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OTIHCAHME KHUBBIX CUCTEM, TPOLIECCOB U SIBICHUH, OPraHU3aIis U IPOBEICHUE
OMOJIOTMYECKOTO IKCIIEPHUMEHTA, BBIIBU)KEHHE THIIOTE3bI, BEIIBICHHE 3aBHCUMOCTH
MEXy UCCIIEIYEeMBIMH BEITMUYNHAMH, O0OBSICHEHHUE MTOJTyYSeHHBIX PE3YJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHI M 3aKOHOB, YMEHHE JIEIaTh BHIBOBI
Ha OCHOBAHMH IOJTy4YCHHBIX PE3YJIbTATOB;

e yMEHHE BBIJCIATH CYIIECTBEHHBIC IPU3HAKN CTPOCHUS OMOJIOTNYECKUX OOBEKTOB:
BUJIOB, MIONYJISIIAN, TIPOTYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTeOLIEHO30B U
HKOCUCTEM, 0OCOOEHHOCTH MPOLIECCOB. HACEICTBEHHON U3MEHUYMBOCTH,
€CTECTBEHHOT'0 0TOOpa, BU000pa30BaHuUs, IPUCITIOCOOICHHOCTH OPTaHU3MOB,
JIeMCTBUS KOJOTMUECKUX (PAaKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA
DHEPTUHU B IKOCHUCTEMAX, aHTPOITOTEHHBIX N3MEHEHHI B DKOCUCTEMaX CBOCH
MECTHOCTH, KPyTrOBOPOTA BELIECTB U OMOreOXUMHUYECKUX IIUKIOB B Ouocdepe;

e yYMEHHE MPUMEHSThH MOTyYCHHbIE 3HAHUS ISl OOBICHEHHUS OMOIOTHYECKIX
IPOLIECCOB U ABJICHUH, JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B IIOBCEIHEBHON
KHU3HH C TeNBI0 00ecTieyeHnst Oe30MacHOCTH CBOETO 3/I0POBbBS U 3I0OPOBbS
OKPY’KaIOIIMX JIOJIEH, COOIII0/IEHHSI HOPM T'PAMOTHOT'O TOBE/ICHUS B OKpYXKaroIei
NPUPOIHON cpere, MOHNMaHue HeOOXOMMOCTH UCTIONb30BaHUS TOCTHIKECHUH
COBPEMEHHOM OMOJIOrUHU AJIS PallMOHAIBHOTO MPUPOIONIOIB30BaHUS;

e yYMEHHE pelIaTh dJIEMEHTapHbIC OMOIOTUYECKHE 3a]]a9H, COCTABIISTH CXEMBI
NIepeHoCca BEIIECTB M SHEPTUH B DKOCUCTEMaXx (IeMy MMUTaHus);

e YMEHHE BBINIOJHSATH JJAOOPATOPHBIE M MTPAKTUIECKHUE PAOOTHI, COONIIOIATh ITPaBHiIa
npu paboTe ¢ yueOHBIM U J1ab0paTOpHBIM 000PYJOBAHUEM;

e YMEHHE KPUTHYECKH OIICHWBATh H HHTEPIPETHUPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOT0 COIeP)KaHusl, BKIIIOYAIOIYIO I1CEBOHAYYHbIE 3HAHUS U3
Pa3ITUYHBIX UCTOYHHUKOB (CpeacTBa MACCOBON MH(MOPMAIINH, HAYIHO-TIONYIISPHBIC
MaTepualibl), pacCMaTpPUBaTh III00ATBHBIE YKOJIOTHYECKUE TPOOIEMBI
COBPEMEHHOCTH, ()OPMHPOBATH 10 OTHOLICHUIO K HUM COOCTBEHHYIO TIO3HIIUIO;

e yYMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHBIE COOOIIEHUs, 0000mIast
OHMOIOTHYECKYI0 MHPOPMAITUIO U3 HECKOJIBKIX UCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OHoJI0Tuu.



Coaep:xanue y4eOHOro npeamera
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Tema 1. Buosorusi Kak Hayka.
buonorus kak Hayka. CBsi3p OMOJIOTHHU C OOIIECTBEHHBIMH, TEXHUYECKUMH U IPYTUMHU
€CTECTBEHHBIMH HayKaMH, puiiocopueid, STUKOH, 3CTETUKOI 1 mpaBoM. Pons Guonoruu B

(hopMUPOBaHUM COBPEMEHHOI Hay4YHOI KapTUHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeToabl Mo3HAHMS KUBOW MPUPOAbI (HaOIF0eHHE, SKCIICPUMEHT, OIMCaHHe, H3MEPEHHE,
Kiaccu(UKaIus, MOCIMPOBAHNE, CTATHCTUYECKAss 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H.K. Konbios, k. Yorcon u ®@. Kpuk.
Tabnuipl U cxembl: «MeTo bl TO3HAHUS KUBOK TIPUPOIBIY.

JlaGopaTopHble U NPaKTHYeCKUE PadOThI:

[IpakTuueckas padora Ne 1. «Vcnonab3oBaHuE pa3IudYHbIX METO/IOB IIPU U3YUYEHUU
OHOJIOTUYECKUX OOBEKTOB.

Tema 2. ’KuBble cucTeMbI U UX OPraHU3ALMA.

JuBble cucTemMbl (OMOCHCTEMBI) KaK MPEAMET U3ydeHus Onosoruu. OTINYKe )KUBBIX CUCTEM
OT HEOPTaHUYECKOU IPUPOJIBI.

CaoiicTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3aIlMU OMOCUCTEM:
MOJIEKYJIIPHBIN, KJI€TOUHbIA, TKAHEBBIN, OPraHU3MEHHBIN, MOMYJISIHOHHO-BUI0BOM,
IKOCHCTEMHBIH (0HOTre0IeHOTHYECKHIT), OOoChHEePHBIIA.

JdemMoHcTpanmu:

TaOmuis! u cxeMbl: «OCHOBHBIE TPU3HAKYU KU3HUY, «YPOBHHU OpraHU3alluy )KUBON
IIPUPOIBI».

Ob6opynoBanue: Mmoaens Monekynsl JJHK.
Tema 3. XumMuueckuii COCTaB M CTPOEHHE KJIETKH.

XHWMHYECKUH COCTAB KIETKH. XUMHUYECKHUE DJIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI.
Boga u MuHepasibHbIE BEILIECTBA.

cDyHKI_II/II/I BOABI U MUHCPAJIbHBIX BCUICCTB B KJICTKC. Ho,u,uepxcaHHe OCMOTHYECKOT0 OajaHca.



benku. CoctaB u crpoeHne 6emkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezaMeHumebie u
3aMEHUMbIC AMUHOKHCIIOTBI. AMHHOKHUCIIOTHBIH COCTaB. Y POBHU CTPYKTYPBI OSITKOBOM
MOJIeKYJIbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTYpa). X UMUUCCKUE
cBolicTBa OeKOB. bruonorndyeckue GyHKIMM OEIKOB.

®epmeHThI — Orosornueckue Katanu3aropsl. CTpoeHne GpepMeHTa: aKTHBHBINA IIEHTD,
cyocrparnas cneunpuynocts. Kopepmentsl. Butamunsl. OTinnunst pepMeHTOB OT
HEOPraHNYeCKUX KaTaIu3aTOPOB.

VYraeBobpl: MOHOCAaXapu bl (IIF0K03a, pub03a U 1e30KCHpr003a), Arucaxapu bl (caxaposa,
JIAKT03a) U MoJMcaxapHIbl (Kpaxmall, IIIMKOTeH, HeJUI003a). bruonornyeckue GpyHKIUH
YTIICBOJIOB.

Jlumu et TpurIUnepuinl, hochomunuabl, crepouisl. ['uapodumsHo-ruapodoOHBIC
cBoiicTBa. buonornueckue ¢pynkiuu munuaos. CpaBHEHUE YIIIEBOAOB, OSIKOB U JHUITHIOB
KaK UCTOYHHKOB YHEPTHUU.

Hyxnennossie kucnorsl: JIHK n PHK. Hykneotnasl — MOHOMEPBI HYKJIEMHOBBIX KUCIIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenue u pynkuuu PHK. Buast PHK. AT®: crpoenue u

byHKIUH.

]_II/ITOJ'IOFI/ISI — HayKa O KJICTKC. Kierounas TCOpHUA — IIPUMEP BSaHMOﬂeﬁCTBHH I/I,Heﬁ n (baKTOB
B HAYYHOM IMO3HAHHWH. MCTOIII)I HU3YyUCHUS KIICTKH.

Kretka kak nenoctHas xuBas cucreMa. OOIue npru3HaKky KIETOK: 3aMKHYTasi Hapy KHast
MemOpaHna, monekynsl JJHK kak renerudeckuii anmnapar, cuctemMa CUHTe3a Oenka.

Tunsl KJIETOK: yKapuoTHUecKasi U pokapruoTrueckas. OcoOOEHHOCTH CTPOEHUS
npokapuoTHyecko kiaeTku. Knerounas crenka 6akrepuii. CTpoeHHe 3yKapuOTHUECKON
kJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOUHASI CTEHKA, TJIMKOKAIMKC, UX (PYHKITUH.
[TnazmaTndeckast MmemOpana, ee cBoiicTBa U QyHKIUU. [{UTOIIa3Ma 1 ee OpraHoOUIbI.
OnnomembOpannbie opranouas! kietku: DIIC, anmapat ["onbmxu, TM30COMBI.
[TonyaBTOHOMHBIE OpraHOU bl KJIETKA: MUTOXOHIPUH, TutacTuabl. [Ipoucxoxaenue
MUTOXOHJIpUH ¥ TutacTul. Bune! miactun. HemeMOpaHHbIe OpraHOUIBI KIETKU: PUOOCOMBI,
KJIETOYHBIN LIEHTP, LIEHTPUOIH, PECHUYKH, KT'YTUKU. DYHKIIMU OPTraHOUIOB KJIETKHU.
Bxurouenus.

Snpo — perynsTopHblii HeHTp KiaeTku. CTpoeHue sijapa: siaepHas 000J04Ka, KapuoIia3zma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.
JdemMoHcTpanmu:

[Toptpetsr: A. Jleenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.



Juarpammsl: «Pacrpenesnenie XUMHUIECKUX 2JIEMEHTOB B HEXKUBOU IIPUPOLIEY,
«Pacnipenenenne XUMHYECKUX 3JIEMEHTOB B )KMBOU IIPUPOLEY.

Tabmuis! u cxemsl: «llepuoanyueckas Tabiuiia XUMHUYECKUX dJIEMEHTOBY, «CTpoeHue
MOJIEKYITBI BOJIBIY, «brocuHTe3 Oenkay, «CTpoeHne MOJIEKYIbl Oenkay, «CTpoeHue
dbepmenTay, «Hyknennosbie kucnotsl. JJTHK», «Ctpoenne monekynbl AT®», «CtpoeHue
JYKapUOTHUECKOU KIETKN», «CTpoeHHUE )KUBOTHOM KJIETKNY», «CTpOeHUE pacTUTENbHON
KJIETKN», «CTpOoeHHE NPOKAPUOTUYECKON KIETKN», «CTpOEHHUE AlIpa KIETKU», «YTIEBOABI»,
«JIunuaen.

OO6opyoBaHKe: CBETOBOM MUKPOCKOII, 000pyA0BaHUE JJIs POBEIACHUS HAOIIOCHUH,
WU3MEpEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTEIbHBIX, )KUBOTHBIX M OaKTePHAILHBIX
KJIETOK.

JlaGoparopHble M IPAKTHYeCKUE PA0OTHI:

JlabopatopHras pabora Ne 1. «M3yueHre KaTaTMTHIECCKONW aKTHBHOCTH (DepMeHTOB (Ha
pUMepe aMuiIa3bl UM KaTalasbl)y.

JlaboparopHuas padota Ne 2. «M3y4ueHune cTpoeHus KIETOK paCTEHH, )KUBOTHBIX U OaKTepuid
0] MUKPOCKOTIOM Ha TOTOBBIX MUKpPOMpPENapaTax u X OMUCAHUEY.

Tema 4. ’KuzHeaeATeJbLHOCTh KJIECTKH.

OOMeH BeIIEeCTB, WA META00M3M. ACCUMIIIAIHS (TUTACTHYSCKUIT 0OMEH) U AMCCUMUIISAIIUS
(sHepreruyeckuii 0OMEH) — JIBE CTOPOHBI €AMHOTO Mpoliecca MeTabor3ma. Poiib 3ak0HOB
COXPaHEHHUS BEILIECTB M SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Posib pepmenToB B 00MeHe
BEIIECTB ¥ MPEBPAIICHUH SHEPTHH B KIIETKE.

®dorocunrtes. CBeToBas U TeMHOBas (pa3bl poTocuHTe3a. Peakuun poTocuHTesA.

D¢ dexTuBHOCTH oTOCHHTE3A. 3HAUEHHE (POTOCHHTE3a AJIS J)KU3HU Ha 3emie. Bausaue
yCIIOBUH cpe/ibl HA (POTOCUHTES U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYpPHBIX
pacTeHUN.

XeMocHuHTe3. XeMOCHUHTE3UpYIOIIe OakTepuy. 3HaU€HUE XEMOCUHTE3a JUIsl )KU3HH Ha
3emte.

DHepreTuveckuii 0OMeH B KiieTke. PaciieniieHue BemecTs, BbIICICHHE U aKKyMYJIUPOBAHHE
SHEPTHH B KJIETKE. DTaIlbl JHEPreTHIecKoro oomMeHa. [ mukonu3. bposkeHue u ero BUIHI.
KucnoponHoe okucneHue, Win KJIeTo4Hoe abixanue. OKuciurenbHoe GocopuInpoBaHue.
O} heKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.

Peakuuu matpuunoro cunresa. ['enernyeckas unpopmanus u JJHK. Peanuzanms
TeHEeTHYeCKO nH(popMaluy B KiIeTKe. | eHeTudeckuil Ko U ero cBoicTBa. TpaHCKpHUIIIUS —
maTtpuuHblii cunTe3 PHK. Tpancnsius — 6nocunTes 6enka. Dtarbl TpaHCIALUH.
Konuposanue amuHokuciaot. Ponb pubocom B GrocuHTe3e Oemka.



Hexuierounsie popMsl )ku3HU — BUPYCHI. MicTopus oTkpbiTus Bupycos (/.M. iBaHOBcKui).
Oco6eHHOCTH CTPOEHUS U AKU3HEHHOTO LIMKJIa BUpYycoB. bakrepuodaru. bonesnu pacrenuii,
’KMBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc nummyHonedunmra yenobeka (B1Y)
— Bo30yautens CITN1a. O6paTHas TpaHCKpHUIIIKA, peBepTa3a u uHTerpasa. [Ilpodunakruka
pacrpocTpaHeHHs BUPYCHBIX 3a00JICBaHUMA.

JdemMoHcTpanuu:
[Toptpetsr: H.K. Konsuos, [.1. UBanosckuii, K.A. Tumupsizes.

Tabmuup! u cxembl: «Tunel mutanusy, «Metabonuzm», «MHUTOXOHAPHUSY, « DHEPTETUUCCKUMA
obMen», «Ximoporutacty», «®otocunres», «Ctpoenne JJHK», «Ctpoenue u
dbyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «I eHeTuueckuit Koa», «Bupycey,
«bakrepuodparn», «Ctpoenue u xu3HeHHbIH nukia Bupyca CI11/]a, 6akrepuodaray,
«Penmukanus [JJHK».

Ob6opynoBanue: moaenu-anminkanuu «Yapoenue JJIHK u tpanckpunuusy, «buocunres
oenkay, «CTpoeHue KIETKU», Moaenb cTpykTypsl JTHK.

Tema 5. PasMHoKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslif 1uKI1, WM KU3HEHHBINA UK KiIeTku. MHaTepdaza u mutos. Iponeccsl,
npoTekaromue B naTepdaze. Permukarmst — peakust Matpuyaoro cunrte3a JJHK. Ctpoenne
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapUOTHUII. JJUIUIONTHBIN U raryIoOnJHBINH XPOMOCOMHBIE
Habopbl. Xpomatusl. L{uTomorndeckne OCHOBBI pa3MHOKEHHUS U HHIUBHyaIbHOTO
pa3BUTHS OPraHU3MOB.

HGHGHI/IG KJICTKHU — MUTO3. CTaI[I/II/I MHUTO3a. HpOHCCCLI, MPOUCXOAAIINEC HA PASHBIX CTAAUAX
MHTO3a. boI0oruueckuii CMbICI MUTO34.

[Iporpammupyemasi rubesb KIeTKU — aloITo3.

q)OpMLI Pa3MHOXKEHHA OPraHUu3MOB!: 0ecIoIoe U MOJIOBOE. Bugsr oecronoro Pa3MHOXKCHHUS.
JCJICHUEC HAaABOC, IOYKOBAHHUEC OJHO- U MHOT'OKJICTOYHBIX, CHOp006p330BaHI/I€, BCIr€TaTUBHOC
Pa3MHOKCHHC. I/ICKYCCTBCHHOG KIIOHUPOBAHUC OPraHU3MOB, €TI0 3HAUCHUC IJIS CCIICKIINH.

ITonoBoe Pa3MHOKCHHUE, €ro OTIINYUSA OT OecrmoJioro.

Meito3. Craguu meriosa. [Iporeccel, mpoucxoasiye Ha cTaausx Meiosa. [loBenenne
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIca ¥ 3HaY€HUE MEH03a.

I"ameTorenes — nporecc 06pa3zoBaHus MOJIOBBIX KIETOK Y )KUBOTHBIX. [1010BBIE JKeTe3bl:
CEeMEHHUKHU U sMIHUKU. OOpa3oBaHUE W Pa3BUTHE TOJOBBIX KJIETOK — raMeT (CriepMaTo30H/I,
SHUIEKIIETKA) — CriepMaToreHe3 1 oBoreHes3. OCOOEHHOCTH CTPOCHUS SMLIEKIETOK U
cnepmato3onioB. OmnonorBopenue. [laprenorenes.

WNupuBuayanbHOE pa3BuTHe (OHTOreHE3). DMOpPHOHAIbHOE pa3BUTHE (IMOpUOTEHE3). DTarbl
AMOPHOHAILHOTO Pa3BUTHS y MTO3BOHOYHBIX KUBOTHBIX: TPOOJICHUE, TACTPYJIAIINS,
opranorenes. [TocTamMOproHanbHOE pa3BUTHE. THUIBI TOCTIMOPHOHAIBHOTO PA3BUTHSL:



npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (haKTOPHI,
CIIOCOOHBIE BBI3bIBATh BPOXKAECHHBIE YPOJCTBA.

Poct u pazButue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUs: CTPOCHUE CEMEHH, CTA/IUU
pa3BUTHSL.

JdemoHcTpaumu:

Tabnuue! u cxemsl: «POPMBI pa3MHOKEHHS OPraHU3MOBY, «/IBOMHOE OMIIOI0OTBOPEHUE Y
LIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXEHUE PACTECHUINY, «/leleHne KIIeTKU
Oakrepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KI1eTOUHBINH UK,
«Permmkanusa JJHK», «Muto3», «Menos3», «lIpsmoe u Henpsamoe passutue», «l'amerorenes
Yy MIIEKOIIUTAIOUINX U YeJI0BeKa», «OCHOBHBIE CTaAUHU OHTOTEHE3a.

O6opynoBaHue: MUKPOCKON, MUKponpemnaparsl «CrepMaTo301 1kl MIEKOIMUTAIOIIETO,
«SlinekeTka MIEKONMUTAIIET0», «KaproKnHes B KJIIETKAaX KOPEIIKa JIyKa», MarHUTHAs
MojeNb-anruIuKamus «/lenenue kinetku», moaens JIHK, Moaens MmetadazHOl XPOMOCOMBI.

JlabopaTopHble H IpaKTHYecKHe padoThI:

JlaboparopHast pabota Ne 3. «HalOroieHre MuTO3a B KJIIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MHUKPOIIpENapaTax».

JlaboparopHas padota Ne 4. «3y4yeHne cTpOeHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

Tema 6. HacsiencTBEHHOCTH U M3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3agauu resetuku. Mcropus pa3Butys reHeTUKU. Poiib nuTonoruu u
SMOPHUOJIOTUH B CTAHOBJIEHUU T€HETUKU. BKi1ag poccuiickux U 3apyOeKHbIX YUEHBIX B
pa3BUTHE FeHETHKU. MeTo/Ibl TeHETHKH (THOPUI0IOTHUECKHM, ATOTCHETHYCCKUA,
MOJICKYJIIPHO-TeHeTHYecKni ). OCHOBHBIC T€HETUUCCKIE MOHATHS. | eHeTHYeCcKast
CUMBOJIMKA, UCIIOJIb3yEMas B CXeMax CKpEIIVBaHUN.

3aKOHOMEPHOCTH Haclie0BaHUs IPU3HAKOB, ycTaHOBJIeHHBIE ['. Menaenem.
MoHorubpuaHoe ckperuBatye. 3aKoH eTUHO00pa3Hst THOPHUIOB MEPBOTO MOKOJIEHUS.
[IpaBuno noMuHUpOBaHUsA. 3aKOH PACIIEIJICHUs MPU3HAKOB. [ UTTOTE3a YNCTOTHI FaMeT.
ITonHOE M HENOMHOE JOMUHUPOBAHUE.

JurubpuaHoe ckperuBanue. 3aKOH He3aBUCHUMOT'O HACJICIOBAHHUSI PU3HAKOB.
[{uToreHeTn4YeCKHnE OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUSA. AHATU3UPYIOIIEE CKPEIIMBAHNE.

Hcnons3oBaHue AHAIIM3UPYIOUICTO CKPCHIUBAHUA UIA OIPECACICHUA TCHOTHUIIA ocoOH.

CI_ICH.HCHHOC HACJICJOBAHUC TPU3HAKOB. Pa6ora T. MopraHa 10 CHCIINICHHOMY
HacJI€JOBaHUIO I'CHOB. HapymeHHe CIHCINNICHHA I'CHOB B PE3YJIBTATC KPOCCUHTOBEPA.

XpOMOCOMHaH TCOpHUA HACIICACTBCHHOCTHU. I'eneTnyeckue KapThbl.



I'enernka nomna. XpoMOCOMHOE OIPEENIEHNE 110J1a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
I'omorameTHsble U rereporaMeTHble opranu3msel. HacnenoBanue npru3HakoB, CLEIUIEHHBIX €
HIOJIOM.

N3meHunBOCTB. Buibl N3MEHYMBOCTHU . HEHACIIEACTBEHHAS U HACJIEACTBEHHAs. Posib cpe/ipl B
HEHAcJeICTBEHHON U3MEHYMBOCTH. XapaKTepUCTHKA MOAU(DUKALIMOHHON N3MEHYUBOCTH.
BapuannoHHbIN psia U BapuanMoHHas kpuBast. Hopma peakuuu npusHaka. KonnyecTBeHHbIE
Y Ka4eCTBEHHbIE ITPU3HAKKM U UX HOpMa peakuuu. CBolicTBa MOAU(DUKALMOHHON
U3MEHYUBOCTH.

HacnencrBennas, Wik reHOTHIIMYECKasl, K3MEHYMBOCTh. KoMOMHATHBHAS N3MEHYHBOCTD.
Meii03 1 MoJI0BOM MPOIIECC — OCHOBA KOMOWHATHBHON M3MEHYMBOCTH. MyTaIlmOHHAs
M3MEHYMBOCTh. Kiaccudukarus MyTamuii: TeHHbIe, XpOMOCOMHBIC, TeHOMHBIC. YacToTa 1
MPUYUHBI MyTanuidi. MyTareHable (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B
HacleacTBeHHoM n3MeHunBoctyd H.M. BaBuiosa.

BHesmepHa}I HaCJICACTBCHHOCTb U UBMCHUYHNBOCTD.

I'eneruxa yenoeka. Kapuorun denoBeka. OCHOBHBIE METO/Ibl TCHETUKH YEJIOBEKA:
TreHEAIOTHYECKU, OJIM3HEIIOBBIN, IIMTOTEHETHYECKUN, OMOXUMUYECKHI, MOJIEKYJISIPHO-
reHeTnueckuii. CoOBpeMEHHOE OIpeIeSICHUE TeHOTUIIA: TOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIMPOBaHKE, B TOM ynciie ¢ momoinbio [T1[P-ananu3a. HacnencTBennsie 3a00ieBaHus
YeNIoOBeKa: TeHHbBIE 00JIe3HU, 00JIE3HH C HACIICICTBEHHON MIPEIPACIIONIOKCHHOCTBIO,
XpoMocoMHbIe 60s1e3Hu. CoMaThyecKue U reHepaTuBHbIe MyTali. CTBOJIOBBIE KIETKH.
[TpuHIHIIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKU, TPOPUITAKTHKI U JICICHUS
reHeTHu4YecKux Oosie3Hel. MeanKo-reHeTHYecKoe KOHCYIbTUPOBaHNE. 3HaUCHHE
MEJUIIMHCKOW T€HEeTUKH B TIPEIOTBPAIICHUH U JICYCHUU TeHETHYECKUX 3a00JI€BaHUM
YyeJI0BeKa.

JdemMoncTpanuu:

IToptpetst: I'. Menaens, T. Mopran, I'. ne ®@pus, C.C. YerBepukosn, H.B. Tumodees-
Pecosckwnit, H.M. BaBuios.

Tabmuie! u cxeMbl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €T0 IUTOTEHETUYECKast OCHOBAY,
«3aKOH pacHICTUICHHS U €T0 IIUTOTeHEeTUYECKast OCHOBaY, «3aKOH YHCTOTHI TaMET,
«durubpunnoe ckpeumBanuey, «l{luronornueckre 0CHOBBI TUTHOPUAHOTO CKPEIIMBAHUS,
«Merno3y, «B3anMoIeicTBHE AJJIETbHBIX TEHOBY, «I €HEeTHYEeCKHUE KapThl pACTEHUH,
YKUBOTHBIX U YeJIOBeKay, «I'eHeTHnka nomna», «3akOHOMEPHOCTH HaclleJOBaHHUs, CLEIJIEHHOTO
C ITOJIOM», «KapI/IOTI/IHI)I YCJIOBCKA U ) KXUBOTHBIX), ((BI/I,ZII)I NU3MECHYUBOCTHN»,
«MoaudukamoHHas U3MEHUYUBOCThY, «HacnenoBanue pesyc-pakropay, «'eHeTuKa rpymi
KpoBW», «MyTalmoHHasi U3MEHYUBOCTb.

O6opynoBanue: Moaenu-anminkanuu «MoHorubpuaHoe ckpermuBanue», «Henonxoe
JOMUHUPOBaHUEY, «/{urnbpuaHoe ckpemmBanuey, «[lepekpect XxpoMocom», MUKPOCKOIT U
MuKpornpenapat «/Ipozoduna» (Hopma, MyTanuu GOpMbI KPBUILEB U OKPACKH TeJa),
repbapuii «I'opox MOCEBHOI.

JlabopaTopHble H IpaKTHYeCKHe padoThI:



JIaGoparopnas pabota Ne 5. «/3yueHne pe3ynbTaToB MOHOTHOPUIHOTO M JUTUOPUIHOTO
CKpEIIMBAaHUS y APO30(HIIBI Ha TOTOBBIX MUKPOIIpEnaparax».

JIaGoparopHas pabota Ne 6. «/3yueHre MoaIU(GUKALMOHHON U3MEHUYUBOCTH, IOCTPOEHHE
BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOW».

JlaGopaTtopHas padota Ne 7. «AHanu3 MyTaruii y 1po30( bl Ha TOTOBBIX
MUKpOTIperaparax.

[TpakTuueckas padora Ne 2. «CocraBiieHre U aHATTU3 POJIOCIOBHBIX YEITOBEKAY.
Tema /. Cesekunst oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekius Kak HayKa ¥ pouecc. 3apoKIeHHUe CeJIeKIIUU U JoMecTukanus. Yuenue H.1.
BaBusioBa o nieHTpax mpoucX0oXIASHUSI U MHOTO00pa3us KyJIbTYpHBIX pacTeHui. LleHTpsl
MPOUCXOXKACHUSA IOMAIIHUX KUBOTHBIX. COpT, MOPO/IA, IITAMM.

CoBpeMeHHbIE METO/IbI CeNleKIMHU. MaccoBbIi U MHAUBUYaTbHBIA OTOOPHI B CEIEKIIUU
pacTeHui 1 KUBOTHBIX. O1ieHKa dKCTepbepa. bIM3KopoCTBEHHOE CKpEIUBaHUE —
uHOpuuHT. Yucras nunus. CKpenmBaHue YUCThIX TUHU. ['eTepo3uc, umm rudpuaHas cuia.
Heponcreennoe ckpemuBanue — ayropuauar. OTnaneHHass THOPUIN3AIHS U €€ YCIIeXH.
HckyccTBeHHBIN MyTareHe3 U MOJy4YeHHe MONMUIION IOB. JJOCTHKEHUS CeNeKIIMU PacTeHUH,
YKUBOTHBIX U MUKPOOPTAHU3MOB.

buoTtexHonorus kak orpaciib Ipou3BOJACTBA. [ eHHAas MH)KEHEpHsl. DTarlbl CO3/IaHUs
pexombunanTHOU JIHK n Tpancrennsix oprannzmoB. Knerounas umxenepusi. Kiierounsie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOKEHHE pacTeHuil. Kinonuposanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOTMUECKHUE U AITUYECKUE
npo6aemsl. 'MO — reneTudecku MOJU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:
IToptpersr: H.M. BaBunos, 11.B. Muuypus, I'./[. Kapneuenko, M.®. I1BaHoB.

Tabmuibl u cxemsl: kapTa «L[eHTpBI MPOUCXOKIACHUS U MHOTOOOpa3Hs KYJIbTYPHBIX
pacteHuit», «I[lopoapl ToManTHUX )KUBOTHBIX», «COpPTa KYJbTYPHBIX PACTEHHI,
«Otnanennas rudpunuzamusy», «Padotsl akagemuka M.®. lBanosay, «l[lomumnonausy,
«O0BeKTH OnoTexXHONMOTUNY, «KIIeTouHbIe KyIbTYphl U KIIOHHpOBaHUE», «KoHCTpynpoBaHue
Y MIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKU TJI0JJ0B U KOPHEIIOI0B AUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035HCTBEHHBIE PACTECHUS.

JlabopaTopHble H IpaKTHYeCKHe padoThI:
Dkckypenst «OCHOBHBIC METO/IbI U JIOCTH)KEHHS CEJICKIIMU PACTEHHI U JKMBOTHBIX (Ha

CEJIEKIIMOHHYIO CTaHIINIO, TUIEMEHHYIO ()epMY, COPTOUCIIBITATEIbHBIA YYaCTOK, B TEIUTHYHOE
XO035HCTBO, JTAOOPATOPUIO arpOYHHUBEPCUTETA HITH HAYYHOTO IICHTPA)».



11-1 kjaacce

Tema 1. DBOIIOIHOHHAA OMOJIOTHS.

[Ipennocslikyu BOZHUKHOBEHUS 3BOJIOLMOHHON TEOPUH. DBOJIOLUOHHAS TEOPUS U €€ MECTO
B Onosyoruu. BnusiHue 3BOIOLIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CaunerenbcTBa 3BOMONMH. [laneonTomornyeckue: mocie10BaTeIbHOCTh MOSBJICHHS BUIOB B
MAJICOHTOJIOTHYECKOH JIETOMHCH, TepexoiHbIe popmbl. bruoreorpaduueckue: cXoacTBO U
paznuuue ¢ayH u (HIop MATEPUKOB U OCTPOBOB.

DOMOPHOIOrMUYECKHUE: CXOCTBA U Pa3IMyuus SMOPUOHOB Pa3HbIX BHIOB 03BOHOYHBIX.
CpaBHUTEIIPHO-AHATOMUYECKHE. TOMOJIOTMYHBIE, aHATIOTMYHBIE, PYJUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUYECKHE: CXOACTBO MEXAaHU3MOB HACJIECICTBEHHOCTU U
OCHOBHBIX METa00JIMYECKUX ITYTEH Y BCEX OpraHU3MOB.

OpoumonnonHas Teopus Y. [lapeuna. [Ipeanoceliiku BOSHUKHOBEHUS JTapBUHU3MA.
JIBHXKYIIIME CUITBI DBOJTIONIMYU BUJIOB 110 JapBuHYy (M30BITOUHOE pa3MHOKEHHE TIPU
OrPaHUYEHHOCTH PECYPCOB, HEONPEIETIeHHAs U3MEHUYMBOCTh, 00ph0a 3a CyIIeCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).

Cunrernueckas Teopusi 3Bostoimu (CTD) U ee OCHOBHBIC MOJIOKCHUSI.
Muxkpososntonus. [lonmynsanus Kak eIMHULA BUAA U IBOJIIOLIUH.

JIBrokymime cuitbl ((hakTopsl) SBONIOLMK BHIOB B IPUPO/ie. MyTaIlMOHHBIN MPOIIECC U
KOMOMHaTUBHAsI U3MEHUYMBOCTh. [lonmynsuuoHHbIe BOJIHBI U Apeid reHos. M3omsuus u
MUTpaLys.

EcrecTBeHHbII 0TOOp — HanpaBisIOIUi (GakTop 3BOIOLUH. DPOPMBI €CTECTBEHHOT0 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTar 3Bosonuu. [Ipumepsl npucnocodaeHuit y
OpraHu3MoB. ApoMopd03bl U UH0AAAITALUH.

Bun u BunooOpaszosanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUA00OPA30BaAHUS:
reorpagpuueckoe, 3K0JI0rH4ecKoe.

MakposBomrorys. PopMbl IBOTIONUN: (prsIeTHYECKast, TMBEPreHTHAs, KOHBEPTeHTHAs,
napajuiensHas. HeoOpaTuMocTh 3BOTIOIUH.

[Ipoucxoxaenue oT HeclieUAIU3UPOBAaHHBIX MpeAKoB. [Iporpeccupyromas crenuanu3ams.
AnanTuBHas paguarys.

JdemMoncTpanuu:

IToprpersr: K. JInunnei, JK.b. Jlamapk, Y. Hapsun, B.O. KoBanesckuii, K.M. bap, O.
I'exkens, @. Mromnep, A.H. CeBepuos.



Tabmuie! 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIi TO3BOHOYHBIX
XKHUBOTHBIX», «Apxeontepukcy, «@opmbl 00psObI 3a cylecTBOBaHUE, «EcTecTBEHHBIN
oT00p», «MHOrO00Opa3ue COpToB pacTeHmit», «MHOroo0Opas3ue Mopo; KUBOTHBIXY,
«[Honynsauumny, «MyTallMOHHAs H3MEHYUBOCTHY, «ApoMopdo3bly», «Manoamsanranumy,
«O0mmas nerenepanusy, «JBrmkyiue cuibl sBontonuny», «Kapra-cxema mapmipyra
nyremectus Y. Jlapsunay, «bopnba 3a cymectBoBanue», «IIpucrnocobieHHOCTb
opranu3mMoBy, «I'eorpaduueckoe Bumo00pa3zoBaHuey, «IKOIOTUIECKOE BHI000PA3OBAHKE).

O6opynoBaHue: KOJUIEKITHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAcKH, HA0OP TJI0JI0B U
ceMsiH, koJutekius «[Iprumepsl 3aIIUTHBIX TPUCTIOCOOICHUN Y dKUBOTHBIX», MOJIEINb
«OCHOBHBIE HAIPABJICHUS SBOJIOLNNY, 00beMHas MoJieib «CTpOeHHEe FOJIOBHOTO MO3Tra
MTO3BOHOYHBIX .

buoreorpaduueckas kapta mupa, Koyiekius «PopMbl COXPaHHOCTH UCKOMAEMBbIX
YKUBOTHBIX U paCTEHUI», MoJenb-anmuinkanus «llepekpect xpoMocom», BIaKHbIE
npemnapatsl «Pa3BuTre HaceKoMOroy, «Pa3BuTHE JATYIIKNY, MUKporpenapat «/{pozoduna
(nopma, myTaru (OPMBI KPBIIIHEB U OKPACKH TEIIA).

JlabGopaTopHble H IPAKTHYeCKUE PA0OTHI:
Jlaboparopnas padota Ne 1. «CpaBHeHuHEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIOY.

JlaboparopHast pabota Ne 2. «Onucanue mprucrnocoOICHHOCTH OpraHu3Ma U ¢
OTHOCHTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U pa3BUTHe )KU3HU Ha 3emuIe.

JloHay4HbIe MPEACTaBICHUS O 3apOKACHUM KU3HU. HaydHble THIOTE3bI BOSHUKHOBEHUS
KU3HU Ha 3emiie. abuoreHe3 U maHcrnepMus. XUMHUECKas dBOIONHs. AOGUOTEHHBIN CHHTE3
OpPraHUYECKUX BEIIECTB U3 HEOPTAaHMYECKUX. DKCIIEPUMEHTAIILHOE TTOATBEPKICHNE
XAMUYECKOH dBoronun. HauansHele 3Tamnbl OMojiornueckon 3soirorny. I unoresa PHK-
Mupa. @opMupoBaHue MEMOPAHHBIX CTPYKTYP U BOZHUKHOBEHHUE MPOTOKIIETKH. [lepBhie
KJIETKH U UX 3BoJIroLMs. @OpMUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPraHU3MOB.

Pa3BuTHe xu3HM Ha 3eMiie 1o 3paM U nepuonaaM. Karapxei. Apxelickas 1 IpoTepO30HCKast
apsl. [Taneo3oiickast apa v ee nepuoAbl: KEMOPUICKUM, OpTIOBUKCKUN, CHITYpUHCKHH,
J€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHA.

Me3o030iicKas 3pa U €€ IIepUOAbl: TPHACOBBIN, FOPCKUHI, MEJIOBOM.

KaliHo3oiickas 3pa v ee nepuo/ibl: MaJIE€Or€HOBbIA, HEOT€HOBBIN, AaHTPOIIOTE€HOBBIN.
XapakTepucTrKa KJIMMaTa ¥ T€0J0THYECKUX ITpoueccoB. OCHOBHBIE 3TAlbl 3BOIIOLNH
PacTUTENILHOTO U )KUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHuil 1 KUBOTHBIX. [TosBrneHue,

pacuBeT U BBIMAPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKkoro Mupa Kak oTpaxkeHue 3Booul. OCHOBHBIE CHUCTEMATUYECKHE
TpYMIBI OPTaHU3MOB.



OBouronus 4enoBeka. AHTPOIIONIOrHs Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKACHHUHN YesloBeKa. MeTopl nu3ydeHus antponoresesa. CxoICcTBa U pa3andus
4eJI0BEKa U )KUBOTHBIX. CHCTEMATUUECKOE MOJI0KEHHE YEIOBEKA.

JBmxymue cuisl (pakropsl) anTpororenesa. HacnencrBeHHast “3MEHUYMBOCTD U
ecTecTBeHHbIN 0TO0p. OOIIeCTBEHHBII 00pa3 JKU3HH, U3TOTOBJICHHUE OPYAUM TpYaa,
MBIIJIEHHUE, PEYb.

OcCHOBHBIE CTaJUU U BETBY 3BOJIOLUY YEI0BEKA: ABCTPAIIONUTEKHU, YEIOBEK yMEIbIi,
Yenosek npsamoxoasammii, Yenosek Heanaepranbckuil, Yenosek pazymusiid. Haxonku
HCKOIIa€MBIX OCTATKOB, BPEMs CYILECTBOBAHUS, 00JACTh PacIpOCTpaHEHUs], 00beM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIC OOJBIINE Pachl: eBporicon Hast (€Bpa3uiicKas), Herpo-
aBcTpasionHast (3KBaTOPHAIbHAN), MOHTOJOUIHAS (a3HaTCKO-aMepHUKaHCKas). UepThl
MIPUCTIOCOOJICHHOCTH TMPEACTABUTEIICH YEITOBEUECKUX PacC K YCIOBHSIM CYIIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:
[Hoptpetsr: @. Peny, JI. ITacrep, A.W. Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabmuis! u cxemsbl: «Bo3HukHOBeHHE COMHEUHOU cucTeMbl», «Pa3BUTHE OPraHU4YECKOIO
Mupa», «PacturenbHas KieTka», « KuBoTHas kieTka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHas CUCTEMa OpraHM4ecKoro Mupa», «CpaBHeHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKA U YeI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOIOIMUECKUX HAX010K
MPEIKOB COBPEMEHHOT0 YeJIOBEKay, «JpeBHeime aoamn», «pesaue moany, «llepebie
COBPEMEHHBIE IO, «HenoBeueckue pachi».

Ob6opynoBanue: mynspku «I[IporcxoxkaeHne yenoBekay (OIOCThI aBCTPAIONUTEKA,
MUTEKAHTPOIIA, HeaHIepTaNIbI[a, KPOMAHBOHIIA), CIICTIKU HJIH H300paKeHHsI KAaMEHHBIX
Opy/Aui MepBOOBITHOTO YesioBeKa (KaMHU-YOMIIEPHI, pyOuia, ckpediia), FreoXpOHOIOTHIeCKasl
Tabaua, Koyekus «@opMbl COXpaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHUII».

JlabopaTopHble H IpaKTHYeCcKHe padoThI:

HpaKTI/I‘leCKaH pa60Ta Ne 1. «I/IBY‘IeHI/Ie HCKOIMa€MBbIX OCTAaTKOB paCTeHI/Iﬁ " )XNUBOTHBIX B
KOJITICKIUAX ).

DKCKypcHs «IBOIIOIMS OPraHMUECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN HITH
KpaeBeIuecKuil My3eii).

Tema 3. Opranu3Msbl U OKpY Kalomas cpeaa.

DKOJIOTHsl KaK HayKa. 3aJ1aud U pa3/ielibl SKOJIOTMU. MeTObl SKOJIOTHYECKUX UCCIEIOBAHMIA.
DKOJI0TM4ECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl 0OuTaHusI OPraHU3MOB. BOIHAS, HA3€MHO-BO3/TyIIIHAS, IOYBEHHA,
BHYTPUOPTIaHU3MEHHAS.



Dkonorundeckue pakropsl. Kiaccudukanms 3K010rudeckux (pakropoB: abHOTHUECKHE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. JIefiCTBHIE IKOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

Abunortnueckue (HaKkTOphI: CBET, TEMIEPATypa, BIAKHOCTh. POTONEpHOII3M.
[TpucnocobneHns OpraHu3MoB K IEHCTBHIO aOHOTHUYECKUX (hakTopoB. bruomornueckne
PHUTMBI.

buotnueckue pakTopsl. Buasl OMOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHITHS, XUIITHUYECTBO,
cuM6mo3 u ero hopmel. [Tapazutusm, koonepanus, MyTyaJin3M, KOMMEHCAITU3M
(kBapTHpPaHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HeUTpaIu3M. 3HaYCHNE OMOTHYECKHX
B3aUMOJICHCTBUH ISl CYIIICCTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKU NOMYJAUNA. OCHOBHBIE TIOKA3aTEININ MOILYJIALNN:
YHCJIEHHOCTD, INIOTHOCTh, POK/1a€MOCTh, CMEPTHOCTb, IPUPOCT, MUrpaLus. JuHaMuka
YHMCJIEHHOCTH MOIMYJISILIMY U €€ PEryJsIsaiusl.

JdeMoHcTpanum:

[optpetsr: A. 'ymbonpar, K.®. Pynse, D. I'ekkens.

Tabnuis! u cxemsl: kaprta «IIpupogasie 30Hb1 3eminy, «Cpenibl 0OMTaHUsI OPraHU3MOBY,
«Dotonepuoausm», «llomymaunn», «3aKOHOMEPHOCTH POCTA YUCIECHHOCTH MOIYJISALUN
uHpy30pun-Tyhenbkn», «llumessie nemm.

JlabopaTopHble H IpaKTHYecKHe padoThI:

JIaGoparophas pabota Ne 3. «Mopdonornyeckre 0coOeHHOCTH paCTEHUH U3 pa3HbIX MECT
oOUTaHU.

JlaGoparopHas padota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYyCay.
ITpakTruyeckas pabora Ne 2. «[lozxcyer IIIOTHOCTH NOMYJISLMM pa3HbIX BUJOB PACTEHHI.
Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBI.

Coo0bmiecTBo opraHu3MoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAs, IPOCTPAHCTBEHHA,
Tpoduueckas (muiiesas). Bunpi-nomuHanTel. CBS34 B OHOIICHO3E.

Dkonornyeckue cucteMsl (3kocucteMsl). [ToHsTHE 00 3KOCHCTEME M OHOTEOIICHO3E.
(DYHKHI/IOHa.]'H)HI)Ie KOMITOHCHTBI DKOCUCTEMEI. IpoaAYUEHTHI, KOHCYMCHTLI, pCAYLICHTEI.
KpyroBopot BeliecTB U MOTOK SHEPruu B 3KocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHH
skocuctembl. [TureBbie nenu u cetr. OCHOBHBIE TIOKA3aTENN SKOCUCTEMBI; OHoMacca,
TMPOAYKIUS. DKOJOTHUECKUE MUPAMUIBL: TIPOTYKIIMH, YACICHHOCTH, OnoMacchl. CBOMCTBA
9KOCHCTEM: YCTOMYHUBOCTb, CAaMOPEryisiius, pazsutrre. CyKIeccusl.

[IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO UITN
LIUPOKOJIMCTBEHHOTO JIECa.

AHTPOIMOTeHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pO03KOCHUCTEMBI. bruoornieckoe u
X03HCTBEHHOE 3HAYEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.



buopaznoobpazue kak pakTop ycToiiunBocTu 3kocucteM. CoxpaHeHne OHOI0ruYecKoro
pa3Ho0Opa3us Ha 3eMiie.

VYuenue B.U. Bepuanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 6uocdepst. Kupoe
BemiecTBo U ero GyHkuu. OcobeHHocTr 6uocdepsl Kak r1o0aIbHON YKOCUCTEMBI.
JluHamuueckoe paBHOBECHE U 0OpaTHas cBs3b B Ouocdepe.

KpyroBopoThl BelecTB 1 OMOT€OXUMHUCSCKUE IIUKJIIBI DJIEMEHTOB (yriiepo/a, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onocdepe 3emiau. AHTpOIIOreHHbIe n3MeHeHus B Ouocdepe. ['modanpHbIe
9KOJIOTMUECKUE TPOOIIEMBI.

CocymiecTBoBaHuE TPUPOIBI U yesoBeuecTBa. CoxpaneHne 6Mopa3HooOpa3us Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBA PallMOHAIBHOTO YIIPABICHUS IPUPOAHBIMU peCypcaMu U
UX HUcrosb3oBaHue. JloCTHKEeHNs OMOJIOTUN U OXpaHa MPUPO/IBL.

JdeMoHcTpanum:
[Hoptpetsr: A. JIx. Tencnu, B.H. Cykaues, B.W. Bepnanckuii.

Tabnuue! u cxemsl: «Ilumessle nenu», «buoueHo3: coctas u cTpykrypay, «lIpupoaHsie
coobmiectBay, «Llenu muranus», « dkonorndyeckas nupamuaay, «buocdepa u yenoBex,
«9QKOCHCTEMA NIMPOKOJINCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOIO jieca», «bnoreHos
BOJOEMAY, «ATpOLEHO3», «[IpuMepHBIE aHTPOIIOTEHHBIE BO3ACHCTBHS HA IIPUPOLYY,
«BaxxHeinme MCTOYHUKY 3arpsI3HEHHs] BO3yXa U TPYHTOBBIX BOA», «IlouBa — BaxkHenmas
cocTaBisitolas 6nocepsy, «PakTopsl Aerpaganuu nousy, «llapHukossiit 3pdexry,
«DakTOphl paInOaKTUBHOTO 3arpsi3HeHust Ouochepri», «O01as cTpykTypa ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIN 3KpaH duocheps», «Kpyropopor
yriepojia B ouocdepe», «KpyroBopot a3ota B mpupoie».

Ob6opynoBanue: Moaenb-anmuinkanus « Tunuunesle 6MOLEHO3bI», repOapuil «PacTUTenbHbIe
cooOuiecTBay, kKoyutekuu «buonenosy», «Bpeaureny BaKHEHIINX CENbCKOX03HCTBEHHBIX
KYJIbTYp», TepOapuu 1 KOJUIEKIIUN PACTEHUH U KUBOTHBIX, IPUHAJUIEKAIINE K PA3HBIM
9KOJIOTMYECKUM IpynnaM oaHoro Buaa, Kpacnas kaura Poccutickoit denepannm,
M300paKeHUsI OXPaHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.

Temarnuyeckoe mIaHUPOBaHME

10-i kiace
KoanuectBo yacos DJIeKTPOHHbIE
Ne | HammeHoBaHmue (uadpoBbe)
n/ | pasienos M TeM | Beer | Kontponnn | [IpakTiueck 06pazoBaTebHbIe
| MpOrpaMMbl 0 bie padoThl | Me paGoThI pecypebl
1 | Buonorus xak 2 0,5 Bbubmuorexa PI'UC «Mos




HayKa mKkosiay — lesson.academy-
content.myschool.edu.ru/06
/10
bubmuorexa PI'UC «Mos
9 JKuBble cCTEMBI U 1 mkosay — lesson.academy-
UX OpraHu3aIus content.myschool.edu.ru/06
/10
. Tpenaxep «O01aK0
XUMHYECKUHN P N P
3 |cocras 1 crpochue |8 1 3HaHUi». bruosorus.
10 xitace, OO0 «DusnkoH
KJIETKH
JIab»
DNEeKTPOHHBIN
00pa3oBaTeNbHBIN pecypc
«/lomairHue 3amaHusl.
4 KuznenestenbHOC 6 Cpennee oOriee
Tb KJIETKHA obpazoBanue. buonorusy,
10-11 xiace, AO
«3maTenscTBO
"IIpocBemienue"»
Pa3smHoxenue u
WHIABAIYAIEHOE
5 JUIBHILY 5 1 <.>
pa3BUTHE
OpPTraHHU3MOB
HacnencrBenHocT
6 |b ¥ U3MEHYUBOCTH |8 15 <.>
OpPTraHHU3MOB
Cenexuus
7 | OpraHM3MOB. 3 < >
OCHOBBI
OHMOTEXHOJIOTHH
8 |IloBTOpenue 1 <.>
OBIIEE
KOJIMYECTBO
34 0 4
YACOB I1O
[TPOI'PAMME
11-1 kaxacce
Ne HaunmvenoBanu | KoanuecTBo yacoB
H/' € pa3aeJioB U DaexkTponHbie (udppoBbIe)
TeM Beer | KourposbHbl | IIpakTH4ecKH | ggpasoBaTenbHbie pecypesl
" luporpammer |0 e padoThI e paboThbI




bubnuorexa ®I'UC «Most
1 DBOJTIOLIMOHHAS 9 1 nikoja» — lesson.academy-
ouoorus content.myschool.edu.ru/06/1
1
Bo3uukHoBeHU bubnuorexa ®I'UC «Most
5 |eupassutHe | g 15 mkosa» — lesson.academy-
JKU3HU Ha ’ content.myschool.edu.ru/06/1
3emute 1
Opranuswsi i TpeHaZKep «O6mako
3 |oxpymaoman |5 1 3HaHui». buosorusi.
cpena 11 xmacc, OO0 «DPu3uKoH
pest JIab»
DNEeKTPOHHBIN
o0pa3oBaTeNbHbII pecypc
CoobwecTsa 1 «JlomarHue 3aganus.
Cpennee obmee
4 | skonoruueckue |9
J oOpa3zoBanue. buonorus»,
10-11 xmacc, AO
«31aTenbCTBO
"[IpocsermieHue"»
5 |[loBTOopenue 2 <..>
OBIIEE
KOJIMYECTBO 34
YACOBIIO

I[TPOTPAMME




