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HHOACHUTEJIBbHAA 3AIIUCKA

[Ipu pa3paboTke mporpamMmbl MO OHUOJOTHMH TEOPETUYECKYI0 OCHOBY MJIsi ONpPEICIICHUS
MOAXO0B K (OPMHPOBAHHMIO COJACpKAHUS ydeOHOro mpeamera «bHOIOTHS» COCTaBHIIM:
koHenryaibHbie TonoxeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COACp)KaHUs,
pe3yJIbTaTOB O0yUYeHUs U TPEOOBAHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TIOJIOKEHUS 00 00IHX
HEeJISIX U IPUHLHKIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro O0OIIero
obOpa3oBanus B Poccuiickoii @enepanuu, a TakKe TMOJOKEHUS O crHenuduke Ouonoruu, e
3HAYEHUH B O3HAHUHU >KUBOI MPUPOJIBI U 00ECIIEUCHUH CYIIECTBOBAHUS YEIOBEUYECKOIO O0IIECTBa.
CornacHo Ha3BaHHBIM IOJIOKCHHSIM, OMIPEICIICHBI OCHOBHBIC ()YHKITUHM TPOTPAMMBI 110 OMOJIOTHH U
€€ CTpYyKTypa.

[TporpamMma mo Ouosoruu AAa€T MPENCTaBICHHE O IHENsAX, 00 oOmel cTpateruu OOy4eHHUS,
BOCIIUTAHUS U Pa3BUTHsI OOyUaIOLIUXCs CpeACTBaMH yueOHOro npeamera «buonorusy», onpeaenser
00s13aTeIbHOE MPEIMETHOE COJEPIKAHKUE, €r0 CTPYKTYPY, PACIpEICICHHE M0 pa3feiiaM U TeMam,
PEKOMEHIyeMYI0 TIOCIIEI0BATEIbHOCTh U3YyUEHHS yUeOHOro MaTepuaia ¢ yuéToM MEXIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKA 00pa30BaTEIHLHOTO MPOIEcca, BO3PACTHBIX OCOOCHHOCTEH
00y4aromuxcs.

B nporpamme mo OGMOJIOTHH TaKKE YIUTHIBAIOTCS TPEOOBAHUS K IIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM U TpPEIMETHBIM pe3ylibTaTaM oOydeHHs B (OPMUPOBAHWU OCHOBHBIX BHJIOB
y4eOHO-TTO3HABATEIPHON  JCSATCIbHOCTH/YICOHBIX  JEHCTBUH OOydYaromuxcss 10 OCBOCHHIO
coJiepkaHusl OMOJIOrH4YecKoro oopa3oBaHusl.

B mnporpamme mo Owuomormu (10 xiacc, 0a30BBIi ypOBEHB) pEaJM30BaH TMPHHIUI
MPEEeMCTBEHHOCTH B M3y4YeHUM Ouonoruu, Onaromaps dYeMmy B HeEll mpocMaTpuBaeTcs
HAIPaBJICHHOCTh HA Pa3BUTHE 3HAHWUMW, CBA3aHHBIX C (DOPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS,  LEHHOCTHBIX  OPHUEHTAlMil  JIMYHOCTH,  HKOJOTMYECKOTO  MBIIUICHHUS,
MIPEACTABJICHHUI O 3JOPOBOM 00pa3e )KU3HU M OEPEKHBIM OTHOIIEHHUEM K OKPYKAIOIICH TPUPOIHOM
cpene. [ToaToMy Hapsimy ¢ U3ydeHueM oOIIeONOIIOTUYECKUX TEOPUld, a TaKKe 3HaHUN O CTPOCHUU
JKUBBIX CHCTEM pa3HOr0 paHra M CYIIHOCTA OCHOBHBIX IPOTEKAIONIMX B HHUX IPOIECCOB B
mporpaMMe 1O OWOJOTHH yAENEHO BHHUMAHUE WCIIOJNB30BAHUIO TIOJNYYEHHBIX 3HAHUU B
MOBCEIHCBHON JKW3HM JUIS PENICHHs] TPHUKIAIHBIX 3a7ad, B TOM YHCIE: NPOPUITAKTHKA
HACJIEICTBEHHBIX  3a00JIeBaHUN  YeJIOBEKa,  MEAMKO-TeHETHMYECKOTO  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS IKOJOTUYECKU IIEJ€CO00pa3HOTO TOBEIECHUS B OKPY’KAIOIIEH MPUPOIHON cpeje,
aHalM3a BIUSHUSA XO3AWCTBEHHON [EATENBHOCTH 4YelOBEKa Ha COCTOSHME MPUPOJIHBIX U
HMCKYCCTBEHHBIX OSKOCHUCTEM. YCHJICHME BHUMAaHMS K TPUKIAJHOW HAMPaBIEHHOCTH Y4YeOHOTO
npenMera «buOMOTHA» MPOJUKTOBAHO HEOOXOAMMOCTBHIO OOECTIeUeHHUS YCIOBUU ISl PElIeHUS
OJIHOW W3 aKTyaJIbHBIX 3a/1au IIKOJIHHOTO OHMOJIOTHYECKOTO 00Opa3oBaHMs, KOTOpas Ipearnosaraer
dbopMupoBaHre y oOydYarOIIUXCS CHOCOOHOCTH aJalTUPOBAThCA K HW3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS! COBPEMEHHOTO MHUpa.

buonorust Ha ypoBHE cpemHero ooOmero oOpa3oBaHHS 3aHMMaeT BaxHoe Mecto. OHa
oOecnieunBaeT (opmupoBaHHe Yy OOydYalOIIUXCS MPEACTABIEHUNM O HAyyHOM KapTUHE MUpa,
pacmupsieT U 00001IaeT 3HAHUS O JKUBOW MPHUPOJE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHW3alii W DSBOJIONHH, CO3Ma€T YyCIOBUS JJIA: TO3HAHUS 3aKOHOB >KHBOM TPHUPO/IBI,
dbopmupoBanus (GYHKIIMOHATHHOW TPaMOTHOCTH, HABHIKOB 3J0pOBOTO U Oe3omacHoro oOpasa
KU3HH, SKOJIOTHYECKOTO MBITINICHUSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOU MTPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHne OMOIOTHS UMEET TakKe ISl PEIIeHUs] BOCITUTATENbHBIX U Pa3BUBAIOIINX
3amay cpeaHero oO0miero o0pa3oBaHUs, CONMATM3AIMU oOydaromuxcs. V3ydenuwe Ouooruu
obOecrieunBaeT ycioBus s (OPMHpPOBAHHUS WHTEIVICKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
WH(OPMAIMOHHBIX HABBIKOB, 3CTETHYECKOU KYJBTYPhI, CIIOCOOCTBYET MHTETPAIIMH OHOIOTHUSCKUX
3HAaHWNA C TMPEACTaBICHHUSIMH U3 APYTUX yYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpadun. Ha3zBaHHBIE TOJIOKEHUS O TpeIHa3HAYeHHH YydeOHoro mpenmera «buosorusy
COCTaBUJIU OCHOBY JJIsl OTPEAeNICHUs TIOX0J0B K OTOOpY M CTPYKTYPUPOBAHHIO €TO COJACPIKAHUS,
MIPEICTABICHHOTO B MPOTPaMMe 110 OHUOJIOTHH.

Ot60p comepkanust yaeOHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KYyJIbTypocOOOpa3HOro MOAXO0/Aa, B COOTBETCTBHHM C KOTOPHIM OOydYaroImuecs IOJKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HAYMMBIE N7 (POPMHUPOBAHUS OOIIEH KyIbTYpBI, OMPEACISIONINE



aJIecKBaTHOE TIOBEJCHHE UYEJIOBEKa B OKpPYXalolled MpPUPOAHON cpele, BOCTpEOOBAaHHbBIE B
MOBCEIHEBHOM JXKU3HU M TPAKTHUECKON NesTenbHOCTH. Oco00e MECTo B ITOW CHCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUS, KOTOPBIE CIIy)KaT OCHOBOM i1 (POPMUPOBAHUS TPEICTABICHUN
O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHUpa M IEHHOCTHBIX OPHUEHTAIUSAX JIMYHOCTH,
CIOCOOCTBYIOIIUX I'YMaHU3AIMHU OMOJIOTHYECKOT0 00pa30BaHUsl.

CTpyKTypUpOBaHUE COJIEpX,aHUs Y4YeOHOro MaTepuana B IporpaMMme I0 OHOIOrHH
OCYIIECTBJICHO C Y4Y€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUKA 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOW OPTaHMU3ALUU U 3BOJIIOLMHU. B COOTBETCTBUM C 3TUM B CTPYKTYpE
yueOHoro npeameta «brosgorusy BbIIEIECHBI CIENYIONINE coAepKaTelbHble JIMHUU: «buonorus xak
Hayka. MeTo/abl HayyHOro MOo3HaHus», «Kietka kak Owosnormdeckas cucremay, «OpraHu3M Kak
Ouosnoruueckas cuctema», «Crucrema U MHOrooopasue OpraHuyeckoro Mupa», « BOJIOIUS KUBOI
NPUPOIBD, « IKOCUCTEMBI M PUCYIITUE UM 3aKOHOMEPHOCTH.

Ilenp wu3yueHusi yueOHoOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
00y4JaIOIUMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHATBHON OpraHU3alliy KUBBIX CUCTEM Pa3HOTO
paHra u npuoOpeTeHue yMEHUN UCIIOB30BaTh ATH 3HAHUS JJIsl TPAMOTHBIX JIEHCTBUI B OTHOIICHUU
00BEKTOB KMBOU NMPUPOJIBI M PEUICHUS PA3TUUHBIX )KU3HEHHBIX MPOOJIEM.

Hoctumxenne uenu wuszydeHuss ydeOHoro mpeamera «buosjorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs peIIeHUEM CIIEAYIOIMUX 3aau:

OCBOEHHE O0YYaIOIUMUCS CHUCTEMbI 3HAaHUN O OMOJNOTUYECKUX TEOPHUSAX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPaBUIIaX, CIYKalllUX OCHOBOU /7151 YOpMUPOBaHMSI IPEICTaBICHUN
0 €CTECTBEHHO-HAYYHON KapTHHE MUpPa, O METO/IaX HAyYHOrO MO3HAHUS, CTPOCHHH, MHOT000pa3uu
U OCOOCHHOCTSIX KHMBBIX CHCTEM pPAa3HOTO YPOBHS OpPraHW3aIliH, BBIJAIOIIMXCS OTKPBITHIX U
COBPEMEHHBIX UCCIIEJIOBAHUSIX B OHOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA IT03HABATENBHBIX, HHTEIJICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Ipoliecce aHallM3a JaHHBIX O MyTSAX Pa3BUTHUA B OMOJOTMHM HAayYHBIX B3TJISIOB,
UJeH ¥ MOJIX0/I0B K U3YUEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3aIUK;

CTaHOBJIEHUE Yy 00yYaronuxcs o0miei KylabTypbl, PyHKIMOHAIBHON IPaMOTHOCTHU, Pa3BUTHE
YMEHUN OOBSICHATH M OLICHUBATh SIBJICHUS OKPYKAIOIIETO MHUpPA >KUBOW MPUPOJIBI HA OCHOBAHUU
3HAHWU U OTIBITA, MOJYYECHHBIX IPU U3YUEHUH OHMOJIOTHY;

¢opMupoBaHue y O0Oy4aroUMXcsd YMEHUH WUIIOCTPUPOBAaTh 3HAYEHHE OMOJIOTHYECKHX
3HAHUM B TPAKTHYECKOW JEATENBHOCTH YEJIOBEKAa, pPa3BUTUU COBPEMEHHBIX MEIULHUHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOT U

BOCIUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIOBEKOM JKMBOW MPUPOJIBL,
HEO0OXOUMOCTH OEpeXKHOro OTHOIICHHS K HEeH, COOJIOJIEHUSI 3TUYECKUX HOPM IPH MPOBEJIECHUU
OMOJOTUYECKHUX UCCIICIOBAHMIA;

OCO3HAHME IEHHOCTU OMOJOTMYECKMX 3HAHUW JJIs MOBBILIEHUS YPOBHSI 3KOJOTHYECKON
KyJbTYpBI, 1751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHNUE TMPUOOPETEHHBIX 3HAHWW W YMEHUW B TIOBCEJIHEBHOM >KM3HU ISl OLICHKHU
HOCJEACTBUM CBOEH JAEATeNbHOCTH 110 OTHOLIEHHWIO K OKpYy’)Karolled cpene, COOCTBEHHOMY
3I0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHUE MEP MPOPMITAKTUKH 3a00JI€BaHUM.

B cucreme cpennero obuiero obpazoBanus «buonorusi», mzyuaemas Ha 0a30BOM YpPOBHE,
ABNIseTCS 00fA3aTeNbHBIM YYEOHBIM NPEIMETOM, BXOISAIIMM B COCTaB IpeAMETHONl olnactu
«EcTecTBeHHO-HAyYHBIE PEIMETHD.

Jnst m3ydenus: 6nonaoruyd Ha 6a30BOM YPOBHE CPEIHETO O0Iero oOpa3oBaHMs OTBOJIUTCS B
10 KJ1acce - 34 yaca (1 yac B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

Buonoruss kak Hayka. CBsi3b OHMOJIOTMM C OOLIECTBEHHBIMH, TEXHUYECKUMHU U JPYTHUMHU
€CTECTBEHHBIMU HayKamH, Quiocodueil, 3THUKOH, 3cTeTMKOM u mnpaBoMm. Ponp Ouojoruu B
(opMHpPOBaHNN COBPEMEHHON HAYYHOH KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaAYK.

MeToapl MO3HAHUS KUBOW MPUPOJBI (HAONIOEHUE, SKCIIEPUMEHT, OMUCaHhe, U3MEpEeHHeE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabmue! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW PUPOJIBI.

JlabopaTopHble U NIpaKkTHYecKue padoThl:

[Tpaktueckast pab6ora Ne 1. «Mcronb3oBaHue pa3IUYHBIX METOAOB MPU H3YUCHHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBbI M UX OPraHU3aIUA.

XKussie cuctembl (OMOCHCTEMBI) KaK MPeaMeT U3ydeHus: Onoiaorun. OTINYne KUBBIX CHCTEM
OT HEOPraHUYECKON MPUPO/IBL.

CpoiicTBa OmocHcTeM W WX pa3HoOOpaswe. YPOBHH OpraHu3alud  OHWOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, NOMYJIALIUOHHO-BUIOBOIA,
HKOCHUCTEMHBIH (OMOTE0IeHOTUYECKHIA), OMOChHEPHBIA.
JdeMoHcTpanum:

Tabmuubt u cxembl: «OCHOBHBIC TPH3HAKK IKU3HH», «YPOBHH OpraHU3AIMH >KUBOH
IIPUPOJBDY.

O6opynoBanue: moaens Mosiekysbl JTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHNE KJIETKH.

XUMUYECKUI COCTaB KJIETKU. XMUMHUYECKHUE AJIEMEHTBI: MaKpO3JIEMEHTbl, MUKPO3JIEMEHTBHI.
Bozna u MuHepanpHble BELIECTBA.

@OyHKIMH BOJbI U MUHEpAIbHBIX BELIECTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benku. CocraB u crpoeHne 6enkoB. AMUHOKHUCIOTH — MOHOMeEpHI OenkoB. HezameHnMble U
3aMEHUMBbIE aMUHOKUCIIOTHl. AMUHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPHI OCIIKOBOM MOJIEKYJIBI
(mepBUYHasi, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHUYECKHE CBOICTBa OENKOB.
buonornueckue pyHKIUU OEIKOB.

®epmeHThl — Ouosorndeckue KatanuzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIM LEHT,
cyOctpatHas  cnenuuuHocts. Kodepmentsl.  Buramunpel.  OTinuuss  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBonabl: MOHOcaxapuiabl (TJIIOKO3a, prbo3a U Jae30Kkcupub03a), nucaxapuabl (caxaposa,
JaKTO3a) M TOJMcaxapuabl (Kpaxmai, TJIHMKOTeH, Ieiultono3a). buonorndeckue (yHKIMH
YTJIEBOJIOB.

Jlunuasl:  Tpurmuuepuasl, ¢ocomunuasl, crepounsl. ['mapodmibHO-rHIPOGOOHBIE
cBoiictBa. buonornueckue ¢yHkuuu nunuaoB. CpaBHEHHE YTJIEBOJOB, OEJNKOB M JIMIUIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnorel: JJHK n PHK. Hyxkneornael — MOHOMEpPB!I HYKIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pynxkuun PHK. Bunst PHK. AT®: crpoenue u ¢pyHKIMH.

[Mutonorus — Hayka o kieTke. Kiuetoynast Teopust — nmpumep B3auMOJEHCTBUS uaeH u (pakTos
B HAyYHOM I1I03HAHUU. METO/1bl U3yUEHUs KIETKH.

Knerka kak nenoctHas xuBas cuctema. OOlue MpU3HAKK KIETOK: 3aMKHYTas HapyKHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapat, cucTeMa CUHTe3a Oeka.

Tunel KIETOK: JyKapuoTHueckas U MpokapuoTudeckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTuyeckoi kietku. Knetounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OcCHOBHBIE OTINYHS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAJIMKC, WX (YHKIHUH.
[Tnazmatnueckass mMemOpana, e€ cBoiictTBa W (QyHkruu. IlurommazmMa u €€ OpraHoWIbI.
Onnomem6Opanubie opranounsl kinerku: DIIC, ammapat ['onbmxu, nuzocomsl. [TomyaBToHOMHBIE



OpraHoubl KJIETKH: MHUTOXOHAPUH, IutacTuisl. [IponcxoxneHne MUTOXOHAPUN U IutacTul. Buasl
wiactua. HememOpaHHble OpraHOMIBI KIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTpP, LIEHTPHUOIIH,
PECHUYKH, KTyTUKH. DyHKINN OPraHOMAOB KIETKU. BKitoueHus.

SAnpo — perynsTopHblii neHTp KieTku. CTpoeHue siapa: sepHas 000J0YKa, KapHoIUia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. [lIsann, M. Illneiinen, P. Bupxos, [Ix. Yorcon, .
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHne  XMMHMYECKMX  JIEMEHTOB B HEXMBOM  IIPUPOIE»,
«Pacnpenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.

Tabmuubt u cxembl: «llepuonuueckas TabnuIa XUMHUYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABDY, «buocunres Genka», «CtpoeHue Moiekyibl Oenka», «CtpoeHue depmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monexyibl ATO», «CTpoeHue 3yKapuOTHUECKOU
KJIeTKN», «CTpoeHue >XKUBOTHOM KIETKW», «CTpPOEHHE pacTUTENbHOM KiIeTkn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOoeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuIb.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpyJIOBaHWE [UId THpOBeNeHHUs HaOIoAeHul,
U3MEPEHUH, DKCIEPUMEHTOB, MHKPOIpENapaThl PAacTUTENbHBIX, JKUBOTHBIX M OaKTepHaTbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaGoparopHass pabora Ne 1. «l3yueHue KaTtanuTU4EeCKOM aKTMBHOCTH (DepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHas pabota Ne 2. «/3yueHue cTpoeHus KIETOK pacTeHUl, )KUBOTHBIX U OaKkTepuit
110J1 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX OIMHCAHHEY.

Tema 4. ' KuzneneareJLHOCTh KJIECTKH.

OOMEH BelIeCTB, WIIH METa00Iu3M. ACCHMIIIALUS (TUIACTHYCCKHA OOMEH) M JTUCCHUMILISLINS
(oHepreTnyeckuii OOMEH) — JABE CTOPOHBI €AMHOro Iporecca Mmerabonu3ma. Poib 3akoHOB
COXPAaHEHHUs BELIECTB U SHEPIrUU B IOHUMaHUU MeTabosn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(dHBIM M rerepoTpodHbii. Ponb ¢depmeHTOB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®ortocunTe3. CBetoBas M TemMHOBas (a3sl (oTocuHTeza. Peakuum ¢dorocuHTe3a.
D¢ dekTuBHOCTh PoTocHHTE3a. 3HaUeHHe (HOTOCHHTE3a IJis )KM3HU Ha 3emuie. BrnusHue ycioBwuii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XeMocuHTe3. XEeMOCHHTE3UPYIOIIUe OakTepuu. 3HAYCHHUE XEMOCHHTE3a IS JKU3HH Ha
3emute.

DHepreTudeckuil 0OMeH B KJeTKe. Pacieniiennue BemecTs, BbIIEICHHE U aKKyMYJIMPOBAaHHE
HEPIUU B KJIETKe. OTambl HJHEpreTudyeckoro oobmeHa. Inmkonu3. bpokeHue M ero BUbL.
Kucnoponnoe oxucienue, wWiM KieTo4Hoe JpixaHue. OkuciautenpbHoe ¢ocopriinpoBaHue.
O} PeKTUBHOCTH SHEPTrETHIECKOTO OOMEHA.

Peakuuu wmarpuuHoro cunre3a. ['enernueckas wuHpopmauus u JHK. Peanuzanus
reHeTH4eckol uHdopmanuu B kieTke. ['eHeTmueckuit kox M ero coiictBa. TpaHckpumus —
Matpuuabli cuHTe3 PHK. Tpancmsaumst — OuocuuTe3 Oenka. Dtambl TpaHcisuuu. KoaupoBaHue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oelka.

Hexnerounsie ¢popMmbl xu3Hu — Bupychl. ctopust otkpeitus Bupycos (. . ViBanoBckuit).
OcCoOeHHOCTH CTpOECHHST M KM3HEHHOro LuKiIa BHpycoB. bakrtepmodaru. bonesnu pacrenwmid,
’KMBOTHBIX M 4YEJIOBEKAa, BbI3bIBaeMble BHpycamH. Bupyc mmmynonedunura yenoeka (BUY) —
Bo30yautens CIIMJla. OOpatHas TpaHCKpHUNLMs, peBepTaza W uHTerpasa. Ilpoduiaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a001€BaHUIA.

JleMoHCTpanum:

IToprpetsr: H. K. Konsnos, /. 1. UBanosckuit, K. A. Tumupsizes.

Tabnuubl U cxeMbl: «TUbl UTaHUD», «MeTabonu3zm», « MUTOXOHIPUS», « DHEPreTHUECKUI
oOMen», «Xmoporutacty, «®otocunte3», «Ctpoenune HK», «CtpoeHne um (QpyHKIHOHUPOBAaHUE
reHa», «Cunre3 Oenka», «['eHermueckuil kom», «Bupyce», «bakrepuodarm», «CtpoeHue u
*u3HeHHBIN 1k Bupyca CI1M/]a, 6akrepuodaray, «Permmukanus JJHK».



OGopynoBanue: Moaenu-ammumkauu «Yasoenune JIHK u Tpanckpunmus», «buocuHTes
6enkay, «CTpoeHue KIeTKu», Mojaens cTpykrypsl JTHK.

Tema 5. PazMHoKeHN€e M HHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii 0WKI, WM JKU3HEHHbIM LUK KieTku. MHTepdasza m muto3. IIpomeccsl,
nporekatomue B uHTepdaze. Permmkamus — peakumst matpuunoro cuHte3a [IHK. Crtpoenme
XpOMOCOM. XPOMOCOMHBIH HabOp — KapHOTHUN. [IUMIOMIHBIA M TalUIOMIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuzbl. L{uTonornueckue OCHOBBI Pa3MHOMKEHUS U HHAWBUIYATbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenune knetkn — Muto3. Ctaaun muto3a. IIpouecchl, npoucxoadiiyue Ha pa3HbIX CTaJAMIX
MHUTO3a. BHOJIOrMYECKHI1 CMBICIT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — alomnTo3.

@opMbI pa3MHOKEHHSI OPTraHU3MOB: Oecrioyioe U MmojoBoe. Bubl 6ecronoro pa3MHOKEHHS:
JICJICHUE HaJlBOE€, IOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIHOpPOOOpa3OBaHHE, BEreTaTUBHOE
pa3MHOeHue. VIcKyccTBEHHOE KIIOHMPOBAHNE OPIaHU3MOB, €r0 3HaYEHUE IS CEIEKIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYUS OT OECIIONOrO.

Meiiosz. Craguu wMeiio3a. [lpoieccsl, mpoucxonsdime Ha craausx Menosa. [loBenenue
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["ameTorenes — mporecc 00pa3oBaHMs TOJOBBIX KIETOK Y XHBOTHBIX. [I0JNOBBIE Kelle3bl:
CEMEHHHKU U AuyHUKU. OOpazoBaHuE U pPa3BUTHE MOJIOBBIX KIETOK — TaMeT (CHepMaTo30HI,
SUIIEKIJIETKa) — chepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHUS  SIMIIEKIECTOK |
crepmaTto3onaoB. Omionorsopenue. [laprenorenes.

WNunuBuayanbHOe pa3BuTHE (OHTOTeHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3). DTarbl
SMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX: APOOJIEHHE, TacTpyJsius, OPraHOTeHEs.
[ToctomOproHanpHOE pa3BUTHE. THIBI TOCTIMOPUOHAIBHOTO PA3BUTHS: TIPSAMOE, HEMPSIMOE
(MmunHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BHI3LIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct u pasButne pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOECHUE CEMEHHU, CTaauu
pa3BUTHSL.

JleMoHCcTpanum:

Tabmunel 1 cxembl: «DopMbl pa3MHOXKEHUST OPraHU3MOBY», «J|BOIHOE OIUIOJOTBOpPEHHE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOe pa3MHOXKEHUE pacTeHUil», «JleneHue kieTku OGakTepuil»,
«CtpoeHne TOJIOBBIX KJIETOK», «CTpoeHne XpomocoMmbly, «Kierounsiii mukm», «Perumkarus
JHK», «Muto3», «Melo3», «IIpsmoe u HenpssMoe pa3BuTHe», «['aMeTorenes y MiIeKONUTAIOIUX U
yesioBeka», « OCHOBHBIE CTa/IUH OHTOT'€HE3a.

OO6opynoBaHHMe: MMKPOCKOI, MHUKpomnpenapatsl «CrnepMaTo30uabl MIIEKOIHTAIOLIET0»,
«Sineknerka miexonurawmero», «Kaprokrnues B KiIeTkax Kopellka JIyKa», MarHUTHas MOJEIb-
anmukanus «Jlenenue knerkny», monens JTHK, monens meradaznoit XxpoMocoMsl.

JlabopaTopHble 1 NpaKkTHYeCKHEe PAadOThI:

JlaGopatopHas pabota Ne 3. «HaOnronenue MuTOo3a B KJIETKAaX KOHUYMKA KOpELIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopHass paGora Ne 4. «M3ydeHue CTpPOEHHMsS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTh OPraHU3MOB.

IIpenmer wu 3agaum reHeTwkd. Vcropusi pa3BUTHS TE€HETHKHA. Poiib UUTOIOTHM U
SMOPHOJIOTHN B CTAaHOBJICHHMM T€HETHKH. Bkian poccuilckux M 3apyOeXHbIX Y4EHBIX B pa3BUTHE
FeHeTUKU. MeToabpl TeHeTUKH (TUOPUIONOTUYECKUH, IIMTOreHETUYECKUH, MOJEKYJISpHO-
reHeTuuecknii). OCHOBHBIE T€HETUYECKUE NOHSTHA. ['eHeTHueckas CHMBOJIMKA, UCIOJb3yeMas B
CXEMax CKpeIIMBaHHI.

3aKOHOMEPHOCTH  HAcJIeOBaHMWsl ~ IPU3HAKOB,  ycTraHoBieHHble [.  Mennenem.
Monoru0OpuaHoe CKpemuBaHue. 3aKOH €IMHO0Opa3usi THOPHAOB MepBoro mokoneHus. [IpaBuio
JOMMHHMPOBaHMsI. 3aKOH paclleIIeHUs MpU3HakoB. ['unoresa yncrorsl ramer. [loaHoe u HenomaHOe
JOMUHHUPOBaHHUE.

JurubpuaHoe  cKpemuBaHHE. 3aKOH  HE3aBHCHMOTO  HACJIEJOBAaHUS  IPU3HAKOB.
[{uToreHeTHYeCcKe OCHOBbI JTUTHOPUIHOTIO CKpEIIUMBaHUSA. AHaIU3MPYIOIIEee CKpelliBaHUE.
Mcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS TSI OTIPEICTICHUs TEHOTUIIA OCOOH.



CueruieHHOe  HacienoBaHWe mnpu3HakoB. Pabora T. Moprana 1o  CIETUICHHOMY
HacJIeJOBaHMIO r'eHoB. Hapylienue cuenieHus reHoB B pe3ysibTaTe KpOCCUHIOBEPA.

XpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka mona. XpOMOCOMHOE OIIpPENEICHHUE I0Jda. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHsble U reTeporaMeTHble Opranu3Mbl. HaciienoBanue npu3HaKoB, CLEIUIEHHBIX C MOJIOM.

N3meHunBOCTh. BHpl N3MEHUMBOCTU: HEHACIEACTBEHHAs U HACIEACTBEHHas. Poib cpenbl B
HEHACJIEJICTBEHHOW  M3MEHUYMBOCTH.  XapaKTepUCTHKAa  MOAU(DHUKAIMOHHON  HM3MEHYMBOCTH.
Bapuauuonsslii psa v BapuanuoHHas Kpuas. Hopma peakuuu npusHaka. KoaudecTBEeHHbIE U
KaueCTBEHHbIE PU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW H3MEHYMBOCTH.

HacnencrBenHasi, wiM TEHOTHUIIUYECKAs, M3MEHYMBOCTh. KoMOWHATHBHAs H3MEHYUBOCTH.
Meiio3 u T1ONOBOM mpolecc — OCHOBA KOMOMHATHBHOM HM3MEHYMBOCTH. MyTalMOHHAs
u3MeH4MBOCTh. Kiaccudukamuss MyTanumid: TE€HHBIE, XPOMOCOMHBIC, TeHOMHbIE. Yacrora u
OpuYuHBl MyTanuii. MyTtareHuble (akTopbl. 3aKOH TOMOJOTHYECKHX PSAIOB B HACIEICTBEHHOMN
n3MenunBocty H. . BaBunosa.

BuesaepHas HaACIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka denmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABl TE€HETUKHM YeEJIOBEKa:
reHealloTHYecKuii,  ONM3HEIOBbIN, LUTOTCHETUYECKHH, OMOXMMHYECKUH,  MOJIEKYJISIpPHO-
reHeruyeckuil. COBpEMEHHOE OIpeAeeHUEe TIEHOTUIIA: IIOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUWE, B TOoM uucie ¢ mnomoinsio [I[IP-ananuza. HacneactBennble 3a0o0sieBaHUA
YyeJioBeKa: FeHHbIEe 00J1€3HU, O0JIE3HU C HACJIEICTBEHHON IMPENpacloiIokKEeHHOCThIO, XPOMOCOMHbBIE
6one3nu. Comaruueckue U TreHepaTtuBHble MyTanuu. CTBOJIOBbIE KiIeTKU. [IpHHIIMIIBI 340pOBOTO
o0pa3a >KM3HHW, JWArHOCTUKH, NPOPHIAKTUKA U JIEYCHUs TeHETHYeCKux Oonezneil. Meauko-
FEHETUYECKOE KOHCYJbTUPOBAHUE. 3HAUYEHHE MEIULMHCKOM TE€HETUKH B MPEIOTBPAILECHUH H
JICYUEHUHU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabmuubl 1 cxembl: «MOHOTHOPUAHOE CKpEIIMBAaHUE W €r0 LUTOTCHETHYECKas OCHOBAY,
«3aKOH pacIeIUIeHHUs] U ero IUTOreHeTHYeCcKasi OCHOBa», «3aKOH YMCTOTHI raMeT», «JlurubpuaHoe
ckpemuBanue», «Lluromornueckue  OCHOBBI ~ AMTMOPUIHOTO  CKpelIuMBaHuUs»,  «Meiosy,
«B3anMopelicTBHE allNIENIbHBIX TEHOBY, «I €eHETMUeCKHe KapThl pACTEHU, )KUBOTHBIX U UEIOBEKAY,
«l'eneruka mnona», «3aKOHOMEPHOCTH HACJIEAOBaHUS, CLEIJIEHHOro ¢ mojom», «Kapuotumsl
4eJoBEeKa U JKUBOTHBIX», «BuIbl u3MeHUHMBOCTHY», «MoAn(UKAMOHHAS HW3MEHYHBOCTHY,
«HacnenoBanue pesyc-pakropay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.

Ob6opynoBanue: Mojenu-ammvkanun — «MoHorubpuaHoe ckpeuiuBanuey», «HemnomHoe
JOMHUHHUpOBaHHe», «JurubpuaHoe ckpemuBanuey, «llepekpéct Xpomocom», MHKPOCKON U
MUKponpenapat «Jlpozoduiay (Hopma, MyTanuu (opMbl KpbUIBEB U OKpacku Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopuast pabora Ne 5. «M3ydeHue pe3yibTaTOB MOHOTHOPHIHOTO M TUTHOPUIHOTO
CKpEILIMBaHUA y JpO30(HIIbI Ha TOTOBBIX MUKpOIpEnapaTaxy.

JlaGopatopuast pabora Ne 6. «M3ydeHne MoauUKAIMOHHOW W3MEHYHMBOCTH, TOCTPOCHHUE
BapHallMOHHOTO psiJia U BapUALIMOHHOMN KPUBOI.

Jlaboparopnas pabora Ne 7. «AHamu3 MyTauuid y JApo30QHiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpaxTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi Kak HayKa ¥ TPOIECC. 3apOKJICHHE CEJNEKIMU U JomecTukanus. Yuenue H. U.
BaBunoBa 0 1eHTpax MPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTYpPHBIX pacTeHuil. LleHTpsI
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHbIE METOABI CeleKIMU. MacCOBBI M WHAWBUIAYAIbHBIH OTOOPHI B CEJEKIUH
pacTeHuid M KUBOTHBIX. OlleHKa 3KCTepbepa. BInM3kopoacTBEHHOE CKpeUMBaHUE — WHOPHJIMHT.
Yucras nmuaus. CKpelBaHue YUCTHIX JUHUE. ['ereposuc, wim rubpunHas cuia. HepoacrBenHoe
CKpemuBanue — ayropuauur. Otnanénnas rudpuausanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes
Y TIOJIyYEHUE MOJIUILIONI0B. JJoCTHKEHNUS CeNEeKIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buotexHosoruss Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3IaHUS
pexomOunanTHO JIHK wu Tpancrennsix opranusmoB. Kierounas wunxeHepus. Kierounsle
KyJbTypbl. MUKpPOKJIOHAIbHOE pPa3MHOXKEHUE pacTeHui. KJOHMpoBaHHWE BBICOKONPOAYKTHUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OpPraHU3MOB. DKOJOTHYECKME U dTHdeckue mnpobiembl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypun, I'. JI. Kapnieuenko, M. @. 1iBaHoOB.

Tabmuubl u cxembl: KapTa «LIeHTpBI MPOMCXOXKICHUS M MHOT000pa3us KyJIbTYPHBIX
pacteHui», «llopoabl nOMamIHMX >XKHUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHui», «OTtaan€HHas
rubpuam3amusy, «Pabotel akamemuka M. @. VBanoBay, «llomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypbl U KJIOHHpOBaHHE», «KoHCTpyupoBaHue u mnepeHoc
TEHOB, XpPOMOCOM.

O6opynoBaHue: MYJSDKH IJIOJOB M KOPHEIUIONOB AUKUX (OpPM M KyJIBTYPHBIX COPTOB
pactenuii, repobapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

Okckypeusi «OCHOBHBIE METO/ABI M JTOCTUXKEHHUS CEJIeKIIMM PAacTeHUHW U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOHCHBITATENbHBIM Yy4YacTOK, B TEIJIUYHOE
XO35HCTBO, 1abopaTopuo arpOyHUBEPCUTETA WU Hay4HOT'O LEHTPA)».



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS ITPOI'PAMMBI 110 BUOJIOI'MHA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBIMBalOTCA TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00YyYaloUIMMHUCS TPOTPaMM CpEIHEero OO0Lero oO0pa3oBaHUS: JMYHOCTHBIM, METAlpeIMETHBIM U
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType IMYHOCTHBIX pe3yJbTaTOB OCBOCHHs Ipeamera «buosorus» BbIICICHBI
CJIETYIOIINE COCTABISIONINE: OCO3HAHNE O0YUYaIOIUMUCS POCCUICKON IPpa)KIaHCKOW NACHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH U CaMOOIIPEACIICHUIO, HAIMYUE MOTHUBALUU K
00y4eHHI0 OMOJIOTHH, IIeJIEHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX yOEXKJACHUN JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAIUIMNA Pa3BUTHUSI OMOJOTHMYECKOTO 3HAHMSI, TOTOBHOCTh
U CHOCOOHOCTh OOY4YaloIIMXCsl PYKOBOJACTBOBAaThCS B CBOEH JEATENBHOCTH II€HHOCTHO-
CMBICIIOBBIMH YCTAHOBKAaMH, TMPHCYIIMMH CHCTEME OHMOJIOTHYECKOTO OO0pa30oBaHMs, HaU4Me
9KOJIOTHYECKOT0 IPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh L€ M CTPOUTH )KU3HEHHBIC TUIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHs npeaMera «buosorus» AOCTUraroTCs B EIUHCTBE
y4eOHOM M BOCHHUTATEIbHOW NEATEIHHOCTH B COOTBETCTBHHM C TPAJAULMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMH, HMCTOPUYECKUMHU W JTYXOBHO-HPABCTBEHHBIMU LEHHOCTSMH, MPUHATHIMU B
oOmiecTBe MpaBWIaMM U HOPMaMu TIOBEJIEHUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUSA,
CaMOBOCIIMTAaHUs M CaMOPA3BUTHUSA, PAa3BUTUS BHYTPEHHEHW MO3ULUU JUYHOCTH, IATPUOTU3MA,
YBaXXEHUA K 3aKOHY U NPABOMOPSAAKY, YEIOBEKY TpyJa MU CTaplIEMy IOKOJEHHUIO, B3aHUMHOTO
yBa)KeHUsI, OEPEKHOTO OTHOIIEHHS K KyJIbTYPHOMY HACJIEIHIO M TPAJAULUSIM MHOTOHAIIHOHAIEHOTO
Hapoa Poccuiickoit denepanuu, Npupoie U OKPYyKarollen cpese.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpenmera «buosorusp» AOKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
NO3UIMEN JTNYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTALWM, TO3UTUBHBIX BHYTPEHHUX yOEXKIECHUH,
COOTBETCTBYIOIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHMCKOTO O0IIEeCTBa, PACIIUPEHNUE KUZHEHHOTO
OIBITA U OIIBITA JEATEIBHOCTH B IPOLECCE PEANN3alMU OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOU
JIEATENIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIUTAHUSA:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMM  OOydaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBa;

OCO3HaHME CBOMX KOHCTUTYLHOHHBIX TMpaB M OO0SM3aHHOCTEH, YyBa)XK€HHE 3aKOHA M
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENILHOCTH MpPU CO3JaHUU Y4EOHBIX MPOEKTOB,
pelieHny yueOHbIX U M03HABATENbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh OINPENEIATh COOCTBEHHYIO MO3UIIMIO 110 OTHOLICHHUIO K SBJICHUSM COBPEMEHHOM
JKHU3HH U OOBSICHSTE €€;

YMEHHE YUUTHIBATh B CBOMX JCUCTBUIX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO B3aUMOJCHCTBUS
JIOJIeH ¢ pa3HBIMU YOEKACHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COI[HAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B THIpOIleCCE COBMECTHOTO BBIIOJHEHUS YUYEOHBIX,
ITO3HABATEJIBHBIX M UCCIIEIOBATENBCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOIIEHHS] K MHEHHIO ONIIOHEHTOB
pu 00CYX/I€HUH CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPKaHMS;

TOTOBHOCTh K T'YMaHHUTAapHOU M BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPAKTAHCKOW HACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HapoOJy, 4YyBCTBAa OTBETCTBEHHOCTH Iiepe] PoauHoOM, ropaoCcTH 3a CBOM KpaH, cBOo0 Poauny,
CBOM SI3BIK U KYJIBTYPY, IIPOILIJIIOE U HACTOSIIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOILLIECHUE K MPUPOJHOMY HACIEAUIO U NMAaMITHUKAM MPUPOABI, TOCTUKEHUAM
Poccun B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJIOTUSX, TPY/JIE;

CIOCOOHOCTh OLEHUBATh BKJIAJ POCCHMCKHUX YUYEHBIX B CTAaHOBIICHHE U Pa3BUTHE OMOJIOTHH,
NMOHMMAHUS 3HA4YeHUs OWOJIOTMM B TO3HAHMM 3aKOHOB MPUPOIbI, B JKU3HM YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;



uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTh K CITyEHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTH 32
€ro cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OIIEHMBATH CUTYAlUI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSCH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTEISAM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHSTUS LEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHHUE K MHUpPY, BKJIIOUYAs SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICMCTBHS )KUBOM MIPUPOJBI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIPDAKEHHIO B pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) pusznyeckoro BocnuTaHusi, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI U 3MOLMOHAJIBHOI0
Os1aronosyqusi:

MOHMMAaHHUE U peanu3alys 30pOoBOro M 0e30macHoro obpas3a KU3HU (3I0pOBOE MHUTAHHE,
COOJIIO/ICHNE TUTHEHUYECKUX TPABWJI U HOPM, COAJaHCHPOBAHHBIM PEXUM 3aHATHH M OTIbIXA,
perynspHasi pu3ndeckasi akTUBHOCTB), OEpeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (DM3MUECKOMY U TICUXHUECKOMY 3JI0POBBIO;

MOHMMAaHUE [IEHHOCTH MPaBUJI WHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€3011aCHOTO TOBEICHUS
B CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAHHE TOCIEACTBUM W HENPUATUS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS aJIKOTOJIS,
HapKOTHUKOB, KYpPEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

FOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10JII00UE;

TOTOBHOCTh K AKTUBHOM JESTENIBHOCTA TE€XHOJOTMYECKOW M COLMAIIbHOW HaINpaBJIE€HHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, TUIAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHSITH TAKYIO JACSTEIHHOCTD;

WHTEpEC K pasNu4HbIM cdepaM MNpoPecCHOHANBHON AesITeNbHOCTH, YMEHHE COBEpILIATh
OCO3HaAHHBIN BBIOOP OyayIel mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpa30BAaHUIO HA MPOTSIKEHUH BCEH
KU3HH;

7) 3K0JI0TM4YEeCKOT0 BOCTIUTAHUS:

HKOJIOTHYECKU I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIEC KaK MCTOUYHUKY JKM3HU Ha 3emie,
OCHOBE €€ CYILECTBOBAHMS;

MOBBIIICHHE YPOBHS JKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHHE ONBITa IJIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKH UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYKAIOIIEH CPEIbl;

OCO3HAHUE TJIO0ABHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM U MyTel UX PEIICHHUS;

CIIOCOOHOCTH UCTOIB30BaTh MPUOOpETaeMble TPU U3yUECHUN OUOIOTHH 3HAHUS U YMEHUS TIpU
pemeHnu mpobJieM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOONOIL30BaHUEM (COOIOIEHUE TIPABHUIT
MOBEJICHUS B MIPUPO/IE, HAMIPABIEHHBIX HA COXPAaHEHHE PABHOBECHUS B SKOCUCTEMAX, OXPaHy BHUJIOB,
IKOCUCTEM, Orochephl);

AKTHUBHOE HEMPUSTHE ICUCTBUI, MPUHOCALIUX BPEl OKPYKAIOIIEH PUPOIHON Cpesie, yMEHUe
MIPOTHO3UPOBATH HEOIATONMPHUATHBIE YKOJIOTHUECKHUE TIOCIEACTBUS MPEATPUHUMAEMBIX TEHCTBHN H
MpeaoTBpaliaTh ux;

HaJU4he PAa3BUTOTO OSKOJOTUYECKOTO MBIIUICHUS, HKOJOTHYECKON KYJIbTYpHI, OIbITA
JIEATETbHOCTH  JKOJIOTUUECKOW  HAMpaBJIC€HHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMH B
MO3HABATEJIPHOW, KOMMYHHMKATHBHOW W COIMAJIBHOM TIPAKTHUKE, TOTOBHOCTH K YYacTUIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKONW HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyKd M OOIIECTBEHHOM NPAKTHKH, OCHOBAHHOIO HAa JHANOre KYJIbTYp, CIHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;



COBEpIICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKON KYyJIbTYphl KaK CpPEJCTBa B3aUMOJEHCTBUS
MCKAY JIOAbMU WU TO3HAHUWA MHPA;

MOHUMaHue crnenuuKu OWOJOTHU KaK HayKdh, OCO3HaHHS €€ poju B (POPMHUPOBAHUU
PaLMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM ILEJIOCTHOTO MPEICTABICHHUS 00 OKpY’KaIoIIeM
MHUpE KaK O €JMHCTBE MPUPO/IbI, YeJIOBEKA U 00IeCTBA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHuN MpodIieM COXpaHEeHUs TPUPOJTHOTO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYMMOCTH OHOJIOTUU [UIsl COBPEMEHHOM IUBUIM3AIMKU: 00eCIeYeHHUS
HOBOI'0O YpPOBHA pa3BUTUA MCAWLMUHLBI, CO3JaHUC IICPCIICKTHBHBIX 6HOT€XHOHOFHﬁ, CHOC06HBIX
pelaTe pecypcHble MpoOieMbl Pa3BUTHS YEIOBEYECTBA, MOUCKA MyTeH BBIXOAA M3 TIIOOAIBbHBIX
HKOJIOTHUECKUX IMPOoOJieM U oOecreueHHs Mmepexoja K YCTOHYMBOMY DPa3BHTHIO, PALMOHATBHOMY
MCIIOJIb30BAHUIO ITPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aNHTCPCCOBAHHOCTL B IOJYUCHUH 6I/IOJIOI‘I/I‘-IGCKI/IX 3HAaHUH B OeiIsaX ITOBBIIICHUSA 06H.[Cﬁ
KyJbTYpbl, €CT€CTBEHHO-HAYyYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTu (YHKIMOHAIHHOU
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoit mpu u3y4yeHun OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB II03HAHUS, HCIOJIB3YEMBbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH  HCIIOJIb30BaTh IOJIydaeMble 3HAHHUS JUIS aHamM3a W OOBSICHEHUS SBICHUH
OKPYXAIOIIeT0 MHpa M MPOUCXOIAUIMX B HEM H3MEHEHUH, yMeHHe [enatb 00OCHOBAaHHBIE
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX (1)3,KTOB U HUMCIOIMUXCA OAaHHBIX C LCJIbIO IOJYUCHUA
JIOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIFHO UCIIOIB30BATh OMOIOTUYECKHIE 3HAHUS JJIsl PEHICHUs TPOoOIeM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIHSIX;

OCO3HAaHHUE ILICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, T'OTOBHOCTb OCYHICCTBJIATL IMPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHMW 1O OHWOJIIOTMM B COOTBETCTBUU C >KU3HECHHBIMU
NOTPEOHOCTSAMMU.

METANPEJMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3yiabTaThl OCBOEHHsS ydeOHOro mnpeamera «buoiorusy BKIIOYAIOT:
3HayuMMble A7 (OPMHPOBAHMS  MHPOBO33PEHUS  OOYHYAIOUIMXCS  MEXIMCLUIUIMHAPHBIE
(MeXnpeIMeTHbIE) 00IlleHayUYHbIe TOHITHS, OTPa)KaIOIUE LEJIOCTHOCTh HAYYHONU KapTUHBI MUpa U
crneuu(uKy METO/J0B IO3HAaHUS, MCIOJb3yeMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, PHEPrus,
ABJIEHUE, TIPOILIECC, CUCTEMA, HAYUHBIN (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHU,
UCclieIoBaHMe, HaONIo/IeHUe, U3MEpEeHHUe, SKCHEPUMEHT U JIPYTHX), YHHUBEpCaJbHbIE Yy4eOHbIE

JIEUCTBHUS (mo3HaBaTenbHBIE, KOMMYHHUKATHUBHBIE,  PEryJISITUBHbBIE), o0ecrnieuynBaroye
¢dopmupoBaHne (QYHKIMOHAIBHOW T'PaMOTHOCTH M COLMAJIbHOM KOMIIETEHIMH OO0ydYaromuxcs,
CIOCOOHOCTh o0yyaromuxcs HCIOJIB30BATh OCBOCHHBIE MEKIUCLHUIIIIMHAPHBIE,

MHUpPOBO33pPEHUYECKHE 3HAHUS W YyHHBepCaJbHbIe YyueOHble [EHCTBHS B I03HABaTEIbHOH U
COLIMAIbHON NPAKTHKE.

MertamnpenMeTHbIe pe3yJbTaThl OCBOEHHUS MpPOrpaMMbl CpeIHEro obImero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUSIMU:

1) 6a30Bble JJOrMYecKUe AeHCTBUS:

CaMOCTOSITENIbHO (P OPMYJIMPOBAaTh M AKTyaJU3UpOBaTh MpoljieMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHWUN MPUEMBI JOTMUYECKOTO MBINUICHUS (aHanIM3a, CUHTE3a,
CpaBHEHHUA, KiacCHpUKAUK, OOOOIIEeHHsI), PACKpPbIBaTh CMBICT OHOJOTHUECKUX TOHSTHHA
(BBLAETATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATh CBS3U C IPYTUMU MOHATHIMH);

ONpeAensaTh ILeNu MAESITeIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU HX JIOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TMOHATHS Ui OOBSICHEHHS (DaKTOB M SIBJICHHUM KUBOMU

IIPUPOJBL,



CTPOUTH JIOTUUECKUE pacCyXaeHUs (MHIYKTUBHbBIE, I€TyKTUBHBIC, [0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W TMPOTHUBOPEUHUsS B PACCMATPHUBACMBIX SIBICHUAX, (OPMYITUPOBATH BHIBOJBI U
3aKIJIIOUEHUS;

MPUMEHSATh CXEMHO-MOJICIbHBIE CPEACTBA JJisi MPEACTABJICHHS CYLICCTBEHHBIX CBS3ed U
OTHOIICHUH B HM3yYaeMbIX OHOJIOTMYECKHUX OOBEKTaX, a TaKkKe MPOTUBOPEUU pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IJIaH PEHICHUs MPOOJIEeMbl C YUETOM aHAM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBATh COOTBETCTBHE pPE3YJIbTATOB IIEIISAM,
OIICHUBATh PUCKHU IMOCIIEACTBUH JESITEIILHOCTH;

KOOPJAMHHUPOBaTh W BBIIOJHATH pabOTy B YCIOBHUSX pEajJbHOr0, BUPTYAIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a3oBbIe HCCIEA0BaTENIbCKUE el CTBUS:

BJIQJIETh HaBBIKAMH Y4e€OHO-HCCIIEIOBATEIIbCKOW M TMPOEKTHOW JAEATEeIbHOCTH, HaBBbIKAMU
paspenieHus MmpoOJieM, CIOCOOHOCThIO M TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY ITOMCKY METOJOB
pellIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIOJIb30BaTh PA3IMYHBbIC BHJBI JACATEIBHOCTH 110 TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlMU, MPEOOPA30BAHUI0 U MPUMEHEHHUIO B YYE€OHBIX CUTYallUsX, B TOM 4YHCIE IMpHU
CO3JJaHUHU YYE€OHBIX U COITUATBHBIX TPOEKTOB;

dbopMupoBaTh Hay4YHBIH THUIl MBIIUICHUS, BJIAJETh HAYYHOM TEPMHUHOJIOTHEH, KITIOUEBBHIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (HOPMYIHpPOBATh COOCTBEHHBIE 3ajadl B 00pa30oBaTeNbHON AESITETbHOCTU U
JKU3HECHHBIX CUTYaIUsX;

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSA3HM U aKTyaJU3UPOBATh 3aJ]auy, BBIIBUTATh TUIIOTE3Y
e€ pelIeHus, HaXOUTh apTYMEHTHI ISl I0Ka3aTeIbCTBA CBOUX YTBEPXKIICHHM, 3a7aBaTh MapaMeTPhI
U KPUTEPUU PEICHHUS,

aHAJIM3UPOBATH MOJYUYCHHBIE B XOJI€ PEIICHUS 3aJa4d Pe3yJIbTaThl, KPUTUUECKH OIICHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsM, OLICHUBATh TPUOOPETEHHBIM OIBIT;

OCYIIECTBIISTh IIeJICHANpPaBIEHHBIA TOUCK TEpeHOoca CPEICTB U CIOCOOOB NEWUCTBUSA B
MpoQeCCHOHATIBHYIO CPEey;

yMEThb  TMEPEeHOCUTh 3HAaHWs B  TIO3HABATENbHYID W NPAKTHUECKYyI0  00JacTH
KU3HEACSITEIBHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeill;

BBIIBUTATh HOBBIC WJEH, MpeajaraTb OPUTHHAIBHBIC TOJIXOABl W PEIICHUS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIUE allbTEPHATUBHBIE PEIICHUS.

3) padora ¢ unopmaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOpMAIUHM (TeKcTe ydeOHOro mocoOus,
HAyYHO-TIOMYJIIPHON JUTEpaType, OMOJOTUYECKHX CIIOBApSX W CIPABOYHUKAX, KOMIBIOTEPHBIX
0azax JnaHHBIX, B VIHTepHeTe), aHATM3UpPOBaTh HMH(DOPMAIMIO Pa3TUYHBIX BHIOB U (GopM
MIPEICTABJICHHS, KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTD;

dbopMynupoBaTh 3aMpochl U MPUMEHSITh pPa3IMYHBIE METOAbl MpPU TOUCKE H OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHSI YUEOHBIX 33/1a4;

NpHOOpeTaTh OMBIT HCIOIB30BAHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh ONTUMANbHYIO (GOpMYy TMPEACTABICHUS OHOIOTUYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

UCTIONb30BAaTh HAYYHBIM $I3bIK B KauecTBE CpeACTBA Npu paboTe ¢ OMOIOTHYECKOM
nH(popMmaluen: NMPUMEHATh XWMHYECKHE, (PU3NYECKHEe W MaTeMaTH4YeCKHe 3HAaKW W CHMBOJIBI,
dbopmynbl, a0OpeBUATypy, HOMEHKIATYpy, HCIOIb30BaTh U MPeoOpa3OBHIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BIQJICTh HABBIKAMU PACIO3HABaHWUS W 3aUTHl  WHpOpManwu, WHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJIBLHBIMH KOMMYHHUKATHBHBIMH AeHCTBUSIMM:



1) o0menue:

OCYILECTBIISATh KOMMYHHKAIIMH BO BCeX c(epax KU3HU, aKTUBHO y4acTBOBATh B AUAJTIOTE UIIH
JMCKYCCHUH T10 CYILECTBY 00CYKAaeMOM TeMbl (YMEHHE 3a1aBaTh BOIPOCHI, BBICKA3bIBATh CYKIACHUS
OTHOCHUTEJIBHO BBIIIOJHEHUS IPEAJaraeéMoil 3ajadyu, yYuThIBaTb HMHTEPEChl U COINIACOBAHHOCTh
HO3ULMHI APYIMX YYACTHUKOB JUAJIOra UM JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CPENICTBA OOIICHNUS, TOHUMATh 3HAYCHHE COIUAIbHBIX 3HAKOB,
IPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyallMd, YMETb CMsr4aTbh KOH(JIUKTBI U BECTU
[IEPETOBOPBL;

BJIAJETh PA3IMYHBIMU crocoO0aMu OOIIEHUS W B3aMMOJEHCTBMS, NOHMMAaTh HaMEpEHMs
JOPYTUX JIIOJEH, MPOSBIATh YBAXHUTEIHHOE OTHOLICHHE K COOECEAHHMKY W B KOPPEKTHOW (opme
(bopMyIMpOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO U JJIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

NOHMMAaTh W UCIIOJIb30BaTh NMPEHMYIIECTBA KOMAHJHOM W WHAWBUAYAIBHOW palbOTHI IpH
peleH OHOJI0ruYeckor mNpoOsaeMbl, 0OOCHOBBIBATH HEOOXOIMMOCTh NPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOJENCTBYS IPU peUIEHUH yueOHOH 3a/1auH;

BbIOMpPATh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBMHM C y4€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOMN JIEATENBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH IEHUCTBUS
10 €€ JOCTHIXKECHUIO: COCTABJIATH IUIAH JEWCTBUHM, pacHpeleisaTbh polau ¢ Y4YETOM MHEHHU
YYaCTHHUKOB, 00CYKJ1aTh Pe3yJIbTaTbl COBMECTHON PabOTHI;

OLICHMBATh Ka4€CTBO CBOETO BKJIa/a U Ka)/JI0r0 y4acTHHKA KOMaH/bl B OOIIMNA pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE IPOEKTHI, OLIEHWBATh WJEU C MO3UILUH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMYECKOE MOBEJICHUE B PA3JIMUYHbBIX CUTYAlUsX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIssTHBHBIMH e CTBUSIMU:

1) camoopranusanms:

MCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUISl BBISIBJICHUS MPOOJIEM M X PELICHHS B )KU3HEHHBIX
U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKHX 3HAHUM IIEJIEBbIE U CMBICIOBBIE YCTAHOBKHU B CBOMX
JEUCTBUAX M IOCTYNKAaxX IO OTHOLIEHUIO K JXMBOW INPUPOAE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKPYXaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIATh IO3HABATENIbHYIO JEATENbHOCTh, BBIBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYJIMPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHOMN JESATENIbHOCTH U KU3HEHHBIX
CUTyalLUsX;

CaMOCTOSITENIbHO COCTAaBJIAThH IJIaH PELICHHs] MPOOJeMbl C YYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIMPOKOW APYAMIIMU B Pa3HbIX 00JacTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaThb OILICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHHWBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIaJICTh HAaBbIKAMM 103HABATEIbHON pe(IeKCHM KaK OCO3HAHUS COBEpPIIAeMbIX ACUCTBUI U
MBICITUTENIbHBIX MPOIECCOB, UX PE3yJbTaTOB U OCHOBAHUH, UCIIOJIB30BaTh NMPUEMBI pediekcun s
OLIEHKU CHTYyallud, BBIOOPA BEPHOTO pEIICHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsiTHE Ce0s U APYTUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;



MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € O3UIMH IPYTOro YesIoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpammbl COO mo Ouosoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienupuyeckue Uit yuyeOHoro mpeamera «buoJorus» HaydHble 3HAHHS, YMEHHS U
crocoObl JAEHCTBUM IO OCBOCHMIO, MHTEpHpEeTalud U NpeoO0pa3oBaHUIO 3HAHUM, BUIbI
JEeSITeIbHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS U NPUMEHEHHIO 3HAHHWN B pa3iIMYHBIX y4eOHBIX
CUTYyallUsIX, a TAK)KE B pEalIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme
IpeMETHBIC PE3yJIbTaThl PEACTABICHBI 10 TOJJaM 00y4eHUsI.

[TpenmerHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10 knacce 10mKHbBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MecTe W PONM OHOJIOIMHM B CHUCTEME HAy4YHOI'O 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMHpPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAY4YHOM KapTUHBI MHpa U
HayYHOI'O MMPOBO33pPEHMs, O BKJIQJE POCCHUMCKUX M 3apyOEKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPaMOTHOCTH Y€JIOBEKa IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COAEp)KaHUE OMOJIOTMYECKMX TEPMHUHOB M IOHATHM: KM3Hb, KIIETKA,
OopraHusM, MeTadoyin3M (0OMEH BELIECTB U IPEBPAICHUE SHEPruu), FTOMEOCTa3 (CaMOperyisiiums),
YpOBHEBas  OpraHu3alMs  JKUBBIX  CHCTE€M,  CaMOBOCIPOM3BENCHME  (PErnpomyKLus),
HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OWOJOTHYECKHE TEeOpUM (KJIETOYHAas, XPOMOCOMHas, MYyTallMOHHas,
[EHTpallbHAs J0TMa MOJIEKYJIApHOW Ouonorun), 3akousl (I'. Mennems, T. Moprana, H. W.
BaBuioBa) u yuenus (o 1eHTpax MHOrooOpas3usi U MPOUCXOXKACHUS KyJIbTypHbIX pacteHuil H. U.
BaBunosa), onpenensTh rpaHUIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHE BIAJeTh METOJaMHM HAy4yHOrO IO3HaHUS B OWOJIOTMM: HAOJIOJEHHWE U ONHMCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJIEHUWI, OpraHu3anus U IpOBEIEHUE OHOJIOrHYECKOIro
HKCIEPUMEHTA, BBIJBH)KEHUE THUIIOTE3bl, BBIABICHHUE 3aBUCUMOCTH MEXAY HCCIEAyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHE MTOJIYYEHHBIX PE3YyJIbTaTOB, UCIIOJIb30BAHHBIX HAyUHBIX MTOHITHH, TEOpUI
Y 3aKOHOB, YMEHHUE JIeaTh BBIBOBI HA OCHOBAHUH TMOJTYYEHHBIX pe3yJIbTaToB;

YMEHHE BBIJCNATh CYIIECTBEHHBbIE MPHU3HAKW BHUPYCOB, KJIETOK IPOKApUOT U SYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BEIECTB U
IpEeBpalleHNs] SHEPTUU B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOrO0 M HHEPreTH4YecKoro oOMeHa,
XeMOCHHTEe3a, MHTO03a, MeH03a, OIUIOJOTBOPEHHUS, PAa3MHOXKEHUS, WHIUBHIYaJbHOTO DPAa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHHE NPUMEHSATh NOJy4YEeHHbIE 3HAHUS JUIsI OOBSCHEHHsS OMOJIOTMYECKHX IPOLIECCOB U
ABJICHUH, JJI NPUHATHS NPAKTHUECKUX PEIIEHUI B MOBCEAHEBHOW JKM3HU C LIENBI0 O0OecreyeHus
0€30I1aCHOCTH CBOETO 3/I0POBbS M 37J0POBbsl OKPYKAIOLIUX JIFOAEH, COOII0IEHUs] HOPM TPaMOTHOTO
MOBE/IEHNS B OKpYy)Kalollled NpUpPOJIHON cpele, NMOHUMaHUE HEOOXOIUMOCTH HCIHOIb30BaHUS
JOCTIDKEHUH ~ coBpeMeHHOW ~ Omojormu M OWMOTEXHONOTMH Ui palMOHAJIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh »JJeMEHTapHble T'eHETHYEeCKHEe 3aJauyd Ha MOHO- M JUTHOpHIHOE
CKpeIlMBaHUE, CILIETVIEHHOE HacIeI0BaHUE, COCTABIISITh CXEMbl MOHOTHOPUAHOTO CKPEIIMBAHUS JIJIS
npeJcKa3aHusl HacJIe0BaHUs PU3HAKOB Y OPraHU3MOB;

yYMEHHE BBINOJHATH JIabOopaTOpHbIE M MpaKTUYECKue paboThl, cOOIIOAaTh IMpaBWiIa MpPH
paboTe ¢ yueOHbBIM U 1a0opaToOpHbIM 000pYI0BAHUEM;

yMEHHE KpPUTUYECKH OIEHUBaTh U HUHTEPIPETUPOBaTh HHGMOPMALNIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 IICEBJIOHAYYHbIE 3HAHUS M3 paA3IMYHBIX HCTOYHHMKOB (CpeicTBa
MaccoBOM MH(OpMaIMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), 3TUYECKUE aCHEeKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE TIMCBMEHHBIE W YCTHBIE COOOIIEHHus, 00oO0mmas
OMONIOrNYecKyI0 HH(POPMALIHUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HUCIOJIB30BaTh MOHITUHHBIN
amnmapaT OMOJIOTHH.



[IpeameTHBIC pe3ybTaThl OCBOEHUS yueOHOTO TipeameTa «buonorus» ¢ 10 knacce nOMKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHUNH O MECT€ M pOJIM OHOJOTMHM B CHCTEME HAyYyHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHMHM COBPEMEHHON E€CTECTBEHHO-HAYYHOH KapTUHBI MHUpPA U
HAyYHOTO MHPOBO33PEHMSI, O BKJIAJE€ POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOIOB B pa3BHUTHE
O6uonornu, pyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa JUIS PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpX aHHe OMOJOTHYECKHMX TEPMUHOB U MOHATUN: BUM, MOITYJISLIHS,
reHo(OH/I, IBOJIIOLUS, JBIKYIINE CUIIBI ((PaKTOPBI) IBOIIOIMH, TPUCTIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa3oBaHue, HIKOJIOTHYECKUe (PaKTOPhl, SKOCUCTEMA, MIPOTYLIEHThI, KOHCYMEHTHI, pEAYyLEHTHI,
[[ENH MUTAHUs, YKOJIOTHYECcKas mupaMuIa, OMoreoneHos, onocdepa;

yMEeHHe Wu3araTb Ouoyiornyeckue Teopuu (dBononuonHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAasi TEOpUs IBOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxoacrea K. M.
bapa, yepenoBanus rnaBHbIX HampaBieHuid W nyTted sBomouun A. H. CeBepiioBa, ydeHHs O
ounoctepe B. U. BepHaackoro), onpeaensTh TPaHUIBI UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAJETh METOJaMH HAy4YHOIO IO3HAHUS B OHOJOTMU: HAOIIOJEHHE M ONUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBJIEHWI, OpraHu3anus U IpPOBEIEHUE OHOJIOrHYECKOIro
SKCIIEPUMEHTA, BBIJBMKCHHE TUIOTE3bl, BBIABICHUE 3aBHCHUMOCTH MEXKAY HCCIIEILyeMbIMU
BEJIMYMHAMU, OOBSICHEHHE MTOJIyYEHHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAyUHbIX TOHITHH, TEOpUI
Y 3aKOHOB, YMEHHE JIeaTh BHIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE NMPU3HAKK CTPOCHHUS OMOJOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJISIIHH, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOIIEHO30B U IKOCHCTEM, OCOOCHHOCTH
IPOIIECCOB:  HACIIEACTBEHHOW HM3MEHUYMBOCTH, €CTECTBEHHOrO OTOOpa, BHI000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBUS IKOJIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI, MEPeHOCa
BELIECTB M MOTOKA HHEPIHMH B IKOCHCTEMAX, aHTPOIOI€HHBIX W3MEHEHUH B JKOCHUCTEMaxX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXMMHUUYECKUX IIUKIIOB B Onocdepe;

YMEHHE TMPUMEHATh MOJIYUYCHHbIE 3HAHUSA JUIsl OOBSICHEHUS OMOJOTMYECKHX IPOLECCOB U
SBIICHUH, JJI MPUHATHS NPAKTHUYECKUX PEIICHUI B MOBCEAHEBHOW >KU3HU C LIENBI0 00eCTeueHUs
0€30MacCHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYKAIOIIUX JIOJEH, COONII0IEHUSsI HOPM TPAaMOTHOTO
NOBEJICHUS B OKpYXKarollell NpUpoJHON cpene, MOHMMaHHE HEOOXOIMMOCTH HCHOJIb30BAHUS
JIOCTHKEHUI COBPEMEHHOM OMOJIOrUH ISl PallMOHAIBHOT'O IPUPOIONOIb30BAHMS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOTMYECKHE 3a/1adyM, COCTaBIISATh CXEMBbl IepeHoca
BEIIECTB U SHEPTUH B 3KocUcTeMax (1IeTH MUTaHUs);

yYMEHHE BBITIONHATH JIaDOpaTOpHbIE M TMpaKTUYECKUE padoThl, COOMIOAATh MpaBWiIa MPH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

yMEHHE KpPUTHUYECKH OICHHBaTh W HWHTEPIPETUPOBATh HHMOPMALNIO OHOIOTHYECKOTO
COJIep’KaHus, BKIIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHHUSA W3 PpaA3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOW HH(pOpMAIMKM, HAYYHO-TIONMYJSPHBIE MaTepHualbl), paccMaTpuBaTh TI00aTbHBIC
HKOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLIeHMs, 00001mas
OMOJOTHYECKYI0 HHPOPMAIINIO U3 HECKOIBKUX MUCTOYHUKOB, TPAMOTHO MCIOJB30BaTh MOHATHIHHBIN
ammapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
KoaunuyecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue
Ne a3/1eJI0B U TeM (unposnie)
w/m p OII ) Beero KonTpoabsHsble I[IpakTHyeckue 06PA30BATEIBLHBIC
NporpaMMel padoThI padoThI pecypebt
Bubmmoreka IIOK
! buonorna xax Hayka 2 0 0.5 https://m.edsoo.ru/7f41¢292
5 JKuBbIe CHCTEMEBI U HX 1 0 0 Bubnuoreka IJOK
OpraHu3aIusl https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHH COCTaB U 3 1 1 Butmmoreka IIOK
CTPOEHHUE KJICTKH https://m.edsoo.ru/7f41c292
4 JKusHeneaTeabHOCTD 6 1 0 Bubnunoreka IJOK
KIIETKH https://m.edsoo.ru/7f41¢292
S 5 0 | BuGmnotexa LIOK
AMBULY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
6 | menmmoon s i L3 Buamorera LIOK
’ https://m.edsoo.ru/7f41c292
OpPraHUu3MOB
7 Cenexuusi OpraHu3MoOB. 3 0 0 Bubmmorexa [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
Bbubanoreka [JOK
8 Pesepsroe Bpems ! 0 0 https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO 34 3 4

YACOB 1O ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
INPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akuronepuoe o6miectBo «M3marensctBo «IIpocBemenney

METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
1. buonorus B cxemax u tadbnunax / FO.A.CagoBauuenko, A.}O. Monnesa. — M.: Dkemo, 2019.

2. buonorus. EI'D u OI'D. Paznen «3Bomonus opranndeckoro Mupa». Teopusi, TpEHUPOBOUYHBIE
3aiaHus: yueOHo-MeToaudeckoe mocooue /A.A. Kupunenko. — 6-¢ u3z.,nom. - Pocros u//1;
Jleruon, 2018.

3. buonorus. EI'D u OI'D. Paznen «3konorusy». Teopus, TpeHUPOBOYHBIC 3a/1aHHS: yUeOHO-
MeToaudeckoe mocooue /A.A. Kupunenko. — 4-e uzn.,gorn. - Pocros u//1; Jlernon, 2018.

4. buonorus. EI'D. Paznen «I'enerukay. Teopus, TpeHUPOBOYHBIE 3a/IaHUS: YICOHO-
MeToaudeckoe mocooue /A.A. Kupunenko. — 10-e uzn.,nom. - Pocros u//1: Jlernon, 2018

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://school-collection.edu.ru/- enunas KoyuteKuus TUPPOBBHIX 0OPA30BATEIBHBIX PECYPCOB
www.bio.lseptember. ru — I'azera «buonorus» «IlepBoe ceHTIOPs»;

WWWw.nature.ru - Hay9Hble HOBOCTH OMOJIOTHH;

http://college.ru/biologiya/ - OTKpbITHII KoJUIeK: broorust.;

http://www.darwin.museum.ru — rocy1apcTBeHHbIH JlapBUHOBCKUIT My3€ii;

http://fcior.edu.ru - penepanbHblil IEHTP HHPOPMAIIIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(PLIOP);

WWW.MmNr.gov.ru - CaT ¢ rocyiapcTBeHHON HHPOpMalueit MUHHCTEPCTBA MPUPOIHBIX PECYPCOB
PD;

www.nrc.edu.ru/est/r4/ - buonorudeckas KapTuHa MUpa.



