


1. TlosicHuTebHAA 3aMUCKA

Pa6ouas nporpamma o npenmety «buonorus» (6a30BbIi ypoBeHb) st o0ydatomuxcs 10-
11 xmacca cocrtaBineHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne273-d3 «O06
oOpazoBanun B Poccuiickoit ®Denepanuny»; npukaza MunHuctepcTBa 00pa3oBaHUM W HAYKH
Poccuiickoit ®enepanuu ot 17 mas 2012 1. Ne4l13 «OO6 yrBepkaeHuu ¢eaepaaTbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHJApTa CPEOHEro oOIIero oOpa3oBaHMA»; MPHUKa3a
MunuctepctBa npocemieHus Poccuiickoit @eneparuu ot 12.08.2022 r. Ne732 «O BHeceHuHU
U3MEHeHHH B (hefepalbHBId rOCylapCTBEHHBI 00pa30BaTeIbHBIN CTAaHIAPT CPEeIHEro OOIIero
00pa3zoBaHusl, YTBEP)KIEHHBIN TpHKa3oM MHHHCTEpCTBa 00pa3oBaHUs W Hayku Poccuiickoi
®enepanuu ot 17 mast 2012 r. Ne 413», npukasa ot 23 Hos6pst 2022 rona Nel014 Munucrepcrsa
ITpocemenust Poccuiickoit @eneparuu «O0 yTBepxkacHHN (enepanbHOil 00pa3oBaTEIHbHOM
POrpaMMBbI CPETHETO 00IIero o0pa3oBaHus»; mprukaza MuHucTepcTBa npocsemeHus PO or 21
cenTsaops 2022 r. N 858 «O06 yrBepkaeHuu eaepanbHOro nepedHsi y4eOHUKOB, TOMYIIEHHBIX K
UCIOJB30BAaHUIO  TpU  peald3allid  MMEIOIIMX  TOCYAApCTBEHHYIO  aKKpEIUTAlUIO
o0pa3oBaTeNbHbIX MPOTrPaMM HadaIbHOTO OOIIETr0, OCHOBHOTO OOMIET0, CpPEeAHEero OOIIero
o0pa3oBaHMsl OpraHU3alMsAMH, OCYILECTBISIOUIMMH 00pa30BaTENbHYIO JESITEIBbHOCTh U
YCTaHOBJICHHS MPEIEIbHOrO0 CpPOKa HCIIOJIb30BAHUS HUCKIIOYEHHBIX YYEOHHUKOB»; OCHOBHOM
00pa3oBaTenbHON TPOrpaMMbl cpeiHero oo1iero oopazosanus Jlumes MI'TUMO-Tamkent (nanee
— JIuuent) 2023 roma; paboueil mporpammsl Mo ydeOHomy mpeamery «buosnorus» (6a3oBbii
ypoBeHb), paspaborannoi PI'BHY «MuctuTyT cTparerun pasButusi oOpazoBanus PAO».
Pabouas mporpamma no mpenmery «buonorus» 10-11 kmacc cocraBieHa ¢ yderom paboueit
nporpaMMbl (POPMHPOBAHUST YHUBEPCAIBHBIX YUYEOHBIX NEHCTBHMA, (heaepasbHON MPOrpaMMoi
BOCIHUTAHUS, coJepkamieiics B mpukaze ot 23 Hos0ps 2022 roma Nel014 MunucrtepcrBa
[Tpocemenust Poccuiickoit ®enepaunn «O0 yTBepx)AeHUM (eaepanbHON 00pa3oBaTeIbHON
mporpaMMbl  cpefHero oOmiero oOpa3oBaHus», (enepanbHbIM  KaJeHIAPHBIM  IJIAHOM
BOCITUTATEIHLHON PabOThI U CAaMOCTOSITENHHO Pa3pabOTaHHOTO KAJICHIapHOTO yueOHoro rpaduka
Jlunesi(cornacHo crathsiM 12 u 28 ®depepanbHoro 3akoHa oT 29.12.2012 Ne273-d3 «O06
oOpazoBanuu B Poccuiickoit denepanuny).

[TporpamMma mo 6MOIOTHH COCTaBlIEeHA HA OCHOBE TOJIOKEHUH U TpeOOBaHMIA K pe3yabTaTam
OCBOEHUSI OCHOBHOW 00pa3oBarenbHON mporpammel, npezacrasieHHbIXx B PI'OC COO, ¢ yuerom
dbenepanbHOH TPOrpaMMbl BOCHHUTAHHS U TMOAJEKUT HEMOCPEACTBEHHOMY MPUMEHEHHIO MpHU
peanuzanuu oos3arensHoi yactu OOIT COO.

[Tporpamma na€t mpeacTaBieHHe O LesaX, 00 o0miel cTpaTeruu 00y4eHus, BOCIIUTAHUS U
pa3BUTHUsS OOydYaromMXCsi CpelcTBaMu yueOHoro mpeamera «buosorus»; omnpeznenser
00s13aTeNIbHOE TPEAMETHOE CO/IEPIKaHUE, ero CTPYKTYpPY, paclpelelieHne Mo pasjenaM/TemMam,
PEKOMEHAYEMYIO  IOCJIEIOBATEIbHOCTh  W3YYEHHs  y4yeOHOro MaTrepuansa ¢ Y4ETOM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM 00pa3oBaTeNbHOTO Mpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEH oOydwarommxcs. B mporpamme Takke y4UTBIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalmpeIMETHbIM M TMPEIMETHBIM pe3yibTaTaM oOOyueHUs B
(GbOpMHUPOBaHUHM OCHOBHBIX BHOB y4e€OHO-TIO3HABATEIHHON NEATEILHOCTH/YU4eOHBIX ICHCTBUI
00yYaroImuxcst 0 OCBOSHHUIO CO/IePKaHMUs OMOJIOrMYECKOr0 00pa30BaHMUsL.

B nporpamme yue6Horo npeamera «buosnorus» (6a30Bblii ypOBEHb) peaii30BaH MPUHIUI
MPEeMCTBEHHOCTH B UW3Y4YeHHH Ouosioruu, Omarojmapss 4eMy B HEW MpOCMAaTPUBAETCS
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHMM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHHUSI, LEHHOCTHBIX OpPUEHTALMM  JUYHOCTH, HKOJIOTHUYECKOTO  MBIILICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpene. [ToaToMmy Hapsay ¢ U3ydeHueM o0IeOMOIOrHUECKUX TEOPUH, a TaKKe 3HAaHUN
O CTPOEHHHM HUBBIX CHCTEM pPa3HOTO paHra M CYHIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HHUX
MpOLIECCOB, B TMpOrpaMMe V/AEJIEHO BHHMAaHUE HCIONb30BAHUIO TOJIYYCHHBIX 3HAaHUU B
MOBCEIHEBHON JKH3HU JJI pElIeHUs TMPUKIAAHBIX 3a/Jad, B TOM 4YHUCIE: MNPOPUIAKTHKU
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  YENOBEKa, MEIUKO-TEHETHYECKOTO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTHUYECKHU 1IeJIeCO00pa3HOro MOBEACHUS B OKpYXKAloIlel MpUpOIHOIl cpele,



aHaJIM3a BIMSHUS XO3AWCTBEHHOM [EATEIbHOCTH YEJOBEKa Ha COCTOSHUE MPUPOTHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMAaHMS K MPUKIAJHOM HANPAaBICHHOCTH Y4€OHOTO
npeaMera «buoNorHs» MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECIeUeHHs YCIOBUM ISl peIleHus
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
dbopMupoBaHue y OOYyYarOIIMUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM JUHAMHYHO
pa3BUBAIOILETOCS COBPEMEHHOT'O MUpA.

YueOuslii npeamer «buosorus» B cpeiHeM 00111eM 00pa30BaHUU 3aHUMAET BaXKHOE MECTO.
On obecrieunBaeT GOpMHPOBAHUE y O0yUAIOMIUXCS MPEICTABICHUH O HAyYHOW KapTHHE MHpA;
pacuupsier 1 00001IaeT 3HaHUS O KUBOM NMPUPOE, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpraHM3alMyl W DHBOJIIOLMHU; CO3MAaET YCJIOBMS JUIs: TO3HAHUS 3aKOHOB >KMBOW IIPHUPOJIBI,
dbopmupoBanus (yHKIIMOHAJIBLHOW TI'PAMOTHOCTH, HaBBIKOB 3/I0pOBOro M Oe3zomacHoro oOpasa
YKU3HHU, IKOJIOTUYECKOTO MBIIIIEHUS, [IECHHOCTHOI'O OTHOLIEHUSI K JKMBOM IPUPOJIE U YEIOBEKY.
bonbioe 3Hauenue yueOHbIi mpenMeT «buonorus uMeeT TakKe /IS pelIeHHs] BOCIUTATeNIbHbBIX
Y pa3BUBAIONINX 33]1a4 CPEJHET0 0011ero 00pa3oBaHus, coruann3anun ooyqaronmxcs. U3yyenue
Ouonoruu ooecrneynBaeT yCIoBuUs A7 POPMUPOBAHUS HHTEIUICKTYATbHBIX, KOMMYHUKAIIHOHHBIX
U HWHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYIBTYpBl, CIIOCOOCTBYET HWHTETpALluU
OMOJIOTUYECKUX 3HAHUI C MPEICTABICHUSMU M3 JIPYIHMX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazBanHbIe MONOXKEHUS O MPEAHA3HAYCHUH YIeOHOTO MpeaMeTa
«buonorus» cocTaBMIIM OCHOBY ISl OIIPECICHUS TOAXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJepKaHus, MPEJICTABICHHOTO B JaHHOW mporpamme. OTOOp comepskaHus yueOHOTo peaMera
«buonorusi» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3ULUN KYIbTypOCOOOpPa3HOTO MOAXO0MAa, B
COOTBETCTBUU C KOTOPBHIM OOYyYarolUecs TOJIKHBl OCBOUTH 3HAHUS U YMEHHUS, 3HAUMMBbIE JUIS
dbopMupoBaHus OOmIeH KyIbTYphl, OIpEAeSIoONINe aJeKBAaTHOE TIOBEICHUE YelOBEKa B
OKPY’KaIOIIeH NPHUPOIHOM Cpenie, BOCTPEOOBaHHBIE B IOBCEIHEBHOM XKMU3HU M MPAKTUYECKOU
nesitenibHOCTH. Oco0oe MecTo B ATOM CHUCTEME 3HAHMK 3aHUMAIOT SJEMEHTHI COJIEp>KaHus,
KOTOpBIE CIIy’)KaT OCHOBOM JJ1s1 (pOPMUPOBAHUS MPEICTABICHUH O COBPEMEHHON €CTECTBEHHO-
HAyYHOU KapTHHE MUPA U IEGHHOCTHBIX OPUEHTALUAX TUYHOCTH, CIOCOOCTBYIONINX TYMaHU3AIIUU
ouoniornueckoro oOpaszoBanus. CTpPyKTypupOBaHUE COJEpKaHUS y4uyeOHOTO Marepuasa B
IporpaMMe OCYIIECTBICHO C Y4ETOM NPUOPUTETHOrO 3HAYEHHUs 3HAHMNA 00 OTIMYUTEIHHBIX
OCOOEHHOCTSX JKUBOU MIPUPOJBI, O €€ YPOBHEBOW OpraHMU3aIliy M SBOJIONKU. B COOTBETCTBHH C
3TUM B CTPYKType ydeOHoOro mpenmMera «buosiorus» BbIIENEHBI CIENyIOIIUE COJepiKaTeabHbIe
muHuK: «buojorus kak Hayka. MeToabsl HaydyHOro nosHaHus», «Kinetka kak Ouosoruyeckas
cucreMay, «OpranusM Kak ouonorndeckas cuctemay, «CructeMa 1 MHOrooopasue OpraHn4eckoro
MUPa», «IBOTIOLUS )KUBOU MPUPOIBIY, «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCT .

Heab u3ydenus ydyeOHoro mnpenmera «buosorus» Ha 06a30BOM ypOBHE — OBJaJIeHHE
0o0y4JarlIUMHUC 3HAHUAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUS Ui TPaMOTHBIX JIeHCTBUI B
OTHOIIEHUH O0BEKTOB >KMBOW IIPUPOJIBI U PELLICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JocTwxkenne neiau u3ydeHus ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelieHueM ciaelyIIuX 3a1ay:

- OCBOEHHME OOYYaIOIIMMHUCS CHCTEMBl 3HAHUM O OHOJOTMYECKUX TEOPHSX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBWJIaX, CIYXKaIIUX OCHOBOM isi (popMHUpOBaHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAyYHOM KapTMHE MHUpPA; O METOAAX HAy4yHOro IO3HAHUS;
CTPOEHUH, MHOTOOOpa3sMM U OCOOEHHOCTSIX >KMBBIX CHCTEM pa3HOrO YPOBHS OpraHHU3alluy;
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

- (opmMupoBaHue y OOydaroUIMXcs MMO3HABATEIbHBIX, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMyTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJIAJIOB,
ueH U MOoIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

- CTaHOBJIEHHE Yy oOOydarommxcsi oOmield KynbTypbl, (PYHKIMOHAIBHOM TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATH SBJICHUS OKPYXKAIOIIEr0 MUpPA >KUBOM MPUPOABI Ha
OCHOBaHWU 3HAHUU U OMBITA, TOJYYCHHBIX MPU U3yUYESHUU OUOJIOTHH;



- ¢dopMHpOBaHHE y OOYUYaIOIMMUXCSA YMEHHM WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKHUX
3HaHUH B TPAKTHUECKOW JEATETBHOCTH YEJIOBEKA, Pa3BUTHUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI B arpoOHOTEXHOJIOTHI;

- BOCIIUTaHHE YOSKAEHHOCTH B BO3MOXKHOCTH ITO3HAHMS YEJIOBEKOM >XHBOW IMPHPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOIIOEHUS STHUECKUX HOPM IPHU MPOBEICHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

- OCO3HAHUE I[EHHOCTU OMOJIOTMYECKUX 3HAHWM ISl MOBBILICHUS YPOBHS 3KOJIOTUYECKOM
KYJIBTYPBI, Ul GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

- MPUMEHEHHE MPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCEIHEBHOM YKU3HU JJISi OLIEHKH
MOCJIECTBUI CBOEH JEATENILHOCTH IO OTHOIICHHIO K OKpY)Kalollel cpeae, COOCTBEHHOMY
3I0POBBI0; 0OOCHOBAHHE U COOJTIOICHUE MEP MPOPUITAKTUKH 3a00JICBaHHIA.

B cooTBeTcTBHU ¢ y4eOHBIM IUIAHOM cpefHero obmiero obpa3oBaHus o0IIee KOJIUIECTBO
PEKOMEHIOBAaHHBIX y4EOHBIX YAaCOB Ha U3y4eHHE OMOJIOrHU cOoCcTaBigeT 68 yueOHBIX 4acoB, 1o 1
yacy B Hezemto B 10 u 11 xnaccax cOOTBETCTBEHHO.

2. Cozep:xanue nporpamMmmbl (68 yacos)

Conep:xanue o0yuenus B 10 kiacce

1. buoJiorust kak HayKa

buonorus xak Hayka. CBs3b OHOJOTHHM C OOILIECTBEHHBIMU, TEXHHUYECKUMHU U JIPYTHUMH
€CTCCTBCHHBIMU HayKaMu, (Qmiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUU COBPEMEHHOM HAyYHOU KapTHUHBI MUpa. CuctemMa OMOIOrHYecKrX HayK. MeTo b
MIO3HAHUS KUBOU MPUPOIbI (HAOIIOIEHUE, SKCTIEPUMEHT, OITUCAHNE, U3MEPEHUE, KITaCCH(PHKAIIHS,
MOJIEJTMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX ).

Jlabopamopnvie u npakmuueckue padbomaul

JlaboparopHas pabora «lcnonp30BaHHWE PA3TUYHBIX METOAOB TPU  HM3YyUYCHUU
OMOJIOTNYECKIX OOBEKTOB.

2. /KuBble cHCTEMBbI M X OPTraHU3ALMS

Kupble cuctembl (OMOCHUCTEMBI) Kak MpeAMET H3ydeHHs Ouosoruu. OTIMYHE KUBBIX
cHUCTeM OT HeopraHmdeckoil mnpupozsl. CBoiicTBa OuMocHcTeM M UX pa3zHooOpasue. YpOBHU
OpraHM3aluy  OMOCHCTEM:  MOJEKYJISpPHBIA, OpPraHOMIHO-KJIETOYHbIH, OpraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUIOBOM, YKOCHCTEMHBIH (OMOTe01IeHOTHYECKU), OMOC(EepHBIi.

3. XuMHYecKHil COCTaB U CTPOEHHE KJIETKH

XVWMHYECKUH COCTAB KIETKU. XUMHUYECKUE JIEMEHTBI: MAaKPO3JIEMEHTBI, MUKPOAJIEMEHTHI.
Bona u muHepanbHble BemiecTBa. DYHKIMM BOABl UM MHUHEpPAJbHBIX BEIIECTB B KIETKE.
[Tonnepsxanne ocmoTnueckoro 6ananca. benku. CoctaB U cTpoeHre OeITKOB. AMUHOKUCIOTHI —
MOHOMepbl OenkoB. He3ameHuMble M 3aMEHHUMblE aMMHOKHMCIOTHI. AMHUHOKHMCIIOTHBIN COCTaB.
YPOBHU CTPYKTYpHl OEKOBOM MOJIEKYJ bl (IepBUYHAs, BTOPUYHAs, TPETUYHAS U YETBEPTUUHAsS
CTpPYKTypa). XUMHUYeCKHe CBOMCTBa OenkoB. buonormdeckue ynkmum OenkoB. DepMEeHTH —
Oouonornyeckue karaiauzatopbl. CTpoeHue ¢epMeHTa: axkTHBHBIH IEHTp, cyOcTpaTHas
cnenuuunocts. Kodepmentsl. Butamubbpl. OTinuus (QEepMEHTOB OT HEOPraHMYECKHUX
KaTaJIn3aToOpoB. YTIEBOJbI: MOHOCAXapuibl (TJI0K03a, pubo3a U J1e30KCUpru003a), Tucaxapuibl
(caxapo3a, JIakTO3a) W TMOJUcaxapuibl (Kpaxmaj, TIWKOTEeH, IeJTI003a). buomorndeckue
¢byHkuuu yrieBonoB. Jlunuuael: TpurmMuepuasl, ¢Gochoaunuasl, crepouasl. I 'napoduiabHO-
ruapooOHbIe cBoicTBa. bruonornueckue ¢pyHkiuu aunuaoB. CpaBHEHHE YTIEBOJIOB, OEIKOB U
JUNUI0B Kak ucTouHukoB sHepruu. Hyknennosele kucnotel: JJHK m PHK. Hyxneotuasr —
MOHOMEPBI HyKJIeMHOBBIX KUCIOT. CTpoenue u ¢pyukiuu JIHK. Crpoenue u pynxuuun PHK. Buast
PHK. AT®: crpoenue u ¢pynkuuu. L{utonorus — Hayka o kierke. Kierounas reopust — mpumep
B3aUMOJICHCTBUS HIeH U (PAaKTOB B HAYYHOM IMO3HAHHMH. MeTonbl u3yueHnus kietku. Kietka kak
HenocTHas JkuBass cuctema. OOmMe NpU3HAKM KIETOK: 3aMKHyTas HapyXHas MeMmOpaHa,
mosiekynbl JIHK kak reHernueckwii ammapar, cHCTeMa CHHTe3a Oenka. THIbl  KIIETOK:
JYKapHOTHUYECKass U mpokapuoTtuyeckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTUYECKON KIIETKH.
Knerounass crenka Oaktepuii. CTpoeHHE 3yKapuOTHYECKOW KiIeTKH. OCHOBHBIC OTIWYUS



PaCTUTENHHOM, )KUBOTHOU M TPUOHON KJIETKU. [IOBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAS
CTCHKAa, TIUKOKAIWKC, X (yHkuuu. [lmazmatmyeckass memOpaHa, €€ CBOWCTBA M (DYHKIIHH.
[Muromna3zma u e€ opranounapl. OqHomMeMOpanHble opranou sl kKiaeTku: IIIC, anmapar ['onbmku,
an30coMbl. [101yaBTOHOMHBIE OPraHOMAbI KJIETKU: MUTOXOHAPUH, Iuiactuabl. IIpoucxoxnenue
MUTOXOHApUA W minactud. Bugsl muactun. HememOpaHHbIE OpraHouzbl KIETKH: pUOOCOMBI,
KJIETOYHBIN LIEHTP, LIEHTPUOJIH, PECHUYKH, KT'YTUKU. DYHKIIMU OpraHOU 0B KIETKU. BKiroueHus.
Anpo — perynsaTopHblil neHTp kieTkd. CTpoeHue snpa: siiepHas 000i10YKa, Kapuoliasma,
XPOMATHH, AIPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BEIECTB B KIIETKE.

Jlabopamopnvie u npakmuueckue pabomoi

JlaGopatopHas pabora. «M3ydueHue KaTaTuTHYECKONW aKTUBHOCTH (PepPMEHTOB (Ha pUMepe
aMMJIa3bl WM KaTajasbl)».

JlaboparopHas pabora. «/3ydeHne cTpoeHUs KIETOK PACTCHHH, J)KUBOTHBIX U OAKTEPHiA 110
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax 1 UX OIUCAHUEY.

4. /KusHeeATEJBbHOCTD KIETKH

OOMeH BelIecTB, WM METa00JIM3M. ACCUMMIIALINS (TUTACTUYECKUI OOMEH) ¥ TUCCUMUIISATINS
(oHepreTuyeckuii oOMEH) — JB€ CTOPOHBI €IMHOrO Ipolecca MerabonusMma. Ponb 3akoHOB
COXpaHEHMsI BELIECTB W HHEPrUM B IMOHUMAHMU MeTabonau3Ma. Tumbsl OOMEHa BEIIECTB:
aBTOTpOGHBIN U reTepoTpodHBINA. Poibh epMEHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUN YHEPTUN
B kierke. dotocunre3. CeeroBas M TeMHOBasg (a3bl (orocuHTe3a. Peakuuu QoTtocunresa.
DddextuBHOCT PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusiHue ycinoBuid
cpeabl Ha (OTOCHHTE3 U CHOCOOBI MOBBILICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYpPHBIX PAacTeHUH
XeMocHHTEe3. XeMOCHHTEe3Upyoliue O0akTepuu. 3Hau€HUEe XEMOCHHTE3a JJI JKU3HU Ha 3emiie.
OHepreTuyeckuii oOMeH B KieTKe. PaciieruieHue BelecTB, BbIICIEHHE U AaKKyMYJIUpPOBaHHE
PHEPTUU B KIJETKE. OTambl SHEPreTH4eckoro oobmeHa. [nmukomm3. BpokeHue W €ro BHIBL
Kucnoponnoe oxucienue, uiaM KieToyHoe apixaHue. OkuciaurenbHoe (GochopuiimpoBaHue.
O hEeKTUBHOCTh IHEPreTUYecKoro oobmeHa. Peakuum marpuyHoro cuHTe3a. ['eHeTHueckas
unpopmanus u JIHK. Peanuzanus renernueckoit nHGOpMauu B kieTke. I'eHeTHueckuit koa u
ero cpoictBa. Tpanckpunuus — matpuunblii cunre3 PHK. Tpancnsauus — Ouocunrtes Oenka.
Oransl TpaHcnsauuu. KoaumpoBanue amuHOKucinor. Pomb pubocom B OuocuHTe3e Oernka.
Heknerounsie gopmsbl xu3Hu — BHpychl. cTopusi oTkpsiTus BHpycoB (/.M. VBaHOBCKMIN).
OCOOeHHOCTH CTPOCHMsI M JKU3HEHHBIM UK BUpPYcoB. bakrepuodaru. bone3nu pacreHwuit,
JKUBOTHBIX M 4YE€JIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc nmmyHnonedunura yenoseka (BUY) —
Bo30yautens CIIM/la. OOpaTtHas TpaHCKpunius, peBepTaza M uHTerpasa. IIpodunaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00J€BaHUM.

5. Pa3MHoOKeHHe 1 HHAMBHAYAJbHOE PA3BUTHE OPTraHM3MOB

Knetounelii 1uki, uiau SKW3HEHHbIM MK kieTkd. MuTepdasa u muto3. Ilpomecchl,
npoTekaromue B uHTepdasze. Pemnmukanus — peakuus marpuyHoro cunte3a /IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTomoruueckne OCHOBBI Pa3MHOXKEHHMS M MHIWBUAYAJILHOTO Pa3BUTHUS
opranu3MmoB. Jlenenue kineTku — Muto3. Craguu Muto3a. [Iporeccel, mporcxoasiye Ha pa3HbIX
CTaausX MUTO3a. buonornueckuii cmpici Muto3a. [Iporpammupyemast rudesb KJIeTKH — arorTo3.
@opMbl pa3MHOXKEHHS OpPraHU3MOB: Oecrioysioe W MojoBoe. Buapl Oecrosioro pa3MHOXKEHUS:
JiefieHre HaJlBoe, MOYKOBAHME OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOkeHue. VCKycCTBEHHOE KJIOHHPOBAHME OPraHW3MOB, €ro 3HAa4YeHHE MJIs CeJEKIIHU.
[TonoBoe pa3mHOXKEHHE, ero oTIMuus oT Oecmoioro. Meiio3. Cragum wmeiiosza. Ilpomeccsl,
npoucxoasmme Ha craausx Menosa. IloBegenne xpomocom B wmenose. Kpoccunrosep.
Buonornyeckuil cmbici U 3HaYeHHEe Meio3a. ['ameroreHes — mporiecc 0Opa3oBaHUs MOJOBBIX
KJIETOK y JKUBOTHBIX. [l0o/OBBIE Kene3bl: CEeMEHHUKH W sSIMYHMKH. OOpazoBaHuE M pa3BUTHE
MOJIOBBIX KJIETOK — TrameT (CrepMaro3oM]l, sHIeKIeTKka) — CIepMaToreHe3 M OOTEeHE3.
OcoOCHHOCTH CTPOCHMS SHIEKIETOK W crepmaTo3ouaoB. OmiogorBopenue. IlapreHorenes.
WNupuBuayansHoe pa3BUTHE (OHTOTE€HE3). DOMOpPHOHANBHOE pa3BUTHE (IMOpHOTreHe3). DTambl
SMOPHOHAIBHOTO Pa3BUTHSI Y TTO3BOHOUYHBIX JKUBOTHBIX: IPOOJIEHHUE, FacTPYJIALUs, OPTaHOTCHES.



[ToctamOpuoHanbHOE pazBUTHE. THUMBI MOCTAIMOPHMOHANIBHOTO PA3BUTHA: MPSAMOE, HEMpsIMOe
(TmumHOYHOE). BrnusiHMe cpembl Ha pa3BUTHE OPTraHU3MOB; (PAKTOPBI, CHOCOOHBIC BBI3BIBATH
BpOKAEHHBIE YpoACcTBa. PocT u pa3zButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHM, CTaJAUH Pa3BUTHUS.

Jlabopamopuwvie u npakmuueckue padoomot:

JlaGopatopnasi pabora. «Habmrogenne MHuTO3a B KIETKaX KOHYMKA KOpEIIKa JiyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas paborta. «V3ydeHHe CTpPOEHHUs TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

6. HacsiencTBeHHOCTH M H3MEHYHUBOCTH OPTaHU3MOB

[Ipenmer u 3amaun reHeTuku. Vcropus pa3BUTHS TeHETHMKU. Ponb nuronorun u
IMOPHOJIOTHY B CTAHOBJICHUU T€HETHKH. BKiag poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTonbl TEeHETUKH (TUOPHUIIOIIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJEKYISIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTn4yecKkasi CMUMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellMBaHWW. 3aKOHOMEPHOCTH HACJIEeIOBaHUS IPU3HAKOB, YCTaHOBJCHHbIE [
MenneneM. MoHOruOpugHOE CKpeHMBaHWE. 3aKOH eIWHOO0Opasusi THOPHIOB IIEPBOTO
nokosieHus. [IpaBuino noMUHHpOBaHUS. 3aKOH pacIIEIUICHUs MpU3HAKOB. ['MIOTe3a 4MCTOTHI
ramer. [lonHoe u HenonHoe foMuHUpoBaHue. JIUruOpuHOE CKpeluBaHue. 3aKOH HE3aBUCUMOI0
HACJIEIOBaHMsI MPHU3HAKOB. lLlUTOreHeTnyeckue OCHOBBI JUTHOPUAHOTO  CKPEIIMBAHUA.
AHanuzupyolee ckpeuiuBaHue. lcnonp30BaHHME —aHANU3HUPYIOLIErO CKPEIMBAaHUSA  JAJIs
ompezeneHus: renoruna ocoou. CuereHHoe HacaeaoBanue npusHakoB. Pabora T. Moprana no
CLECIUVICHHOMY HacleJOBaHHWIO TIeHOB. HapylieHne cuemieHuss TeHOB B pe3yJbTaTe
KPOCCHHIOBepa. XPOMOCOMHAsi TEOpUs HACIEACTBEHHOCTH. | eHeTnueckue KapThl. [ eHeTHka
noJjia. XpoOMOCOMHOE OIpe/esIeHNE 1o1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOrameTHble U
rereporameTHbie opranu3Mel. HaciaenoBanue npu3HaKoB, CHEIJICHHBIX C MOJIOM. MI3MeHYHBOCTS.
Bunbl n13MeHUMBOCTH: HEHAC/IEACTBEHHAsI U HACJEACTBEHHasA. Poib cpesibl B HEHaCeACTBEHHON
W3MEHUYUBOCTU. XapaKTepUCTUKA MOAM(PUKAIMOHHON W3MEHYHBOCTU. BapualmoHHBIN psin u
BapHuanroHHas kpuBasi. Hopma peakuuun npusHaka. KonuuecTBeHHbIE U KaUECTBEHHbBIE IPU3HAKU
U ux Hopma peakiuu. CBoiicTBa MOAM(PHUKAIMOHHON M3MEHYMBOCTU. HacneacTBeHHas, WM
TEHOTHITMYECKasi, U3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Meii03 1 MOJI0BOM MPOIecC —
OCHOBa KOMOMHATMBHOW W3MEHYMBOCTU. MyTalnMoHHas u3MeH4YMBOCTh. Kiaccudukarus
MyTalui: T€HHbIE, XPOMOCOMHBIE, T€HOMHBbIE. YacToTa M NpUYMHBI MyTanuid. MyTareHHbIe
(dakTopsl. 3aKOH IOMOJIOTHYECKUX PsSAA0B B HaciencTBeHHOHM m3menunBoctH H. M. Basuiosa.
BuesinepHast HaclaeICTBEHHOCTh M U3MEHUYMBOCTH. ['eHeTmka uyenoBeka. KapuoTun uyenoBeka.
OCHOBHBIE METO/Ibl TEHETUKU YEJIOBEKA: MeHeaJornuecKuii, OJIM3HEOBBIH, [IUTOr€HETUYECKHH,
OMOXMMHYECKHH, MOJIEeKyJIspHO-TeHeTHUeckuil. CoBpeMEHHOEe OIpe/eieHle TIeHOTHUIIA:
IIOJIHOTEHOMHOE CEKBEHHPOBAHME, TEHOTUIIUPOBAHUE, B TOM 4Hcie ¢ noMopo [II[P-ananu3a.
HacnencrBennnle 3a00ieBaHHs dYelOBEKA: TE€HHBIE O0O0J€3HH, OO0JE3HH C HaCIEICTBEHHON
IPEepacoioKEHHOCTbIO, XPOMOCOMHbIE OoJie3HH. CoMaTHYeCKHe W T'€HEPaTUBHbIE MYTAllUH.
CrtBosoBble kjeTku. [IpuHuunel 310poBoro o0Opa3a *W3HHU, AMATHOCTUKU, MPO(UIAKTUKUA U
JeYCHHUs] TEHETHYeCKUuX Oose3Held. MeauKo-TeHeTHUeCKOe KOHCYJIbTUPOBaHHE. 3HaueHUe
MEAMIMHCKON T€HETUKH B MPEIOTBPALLIEHUH U JICYEHUH TeHETUYECKUX 3a00JIeBaHU YeTTOBeKa.

Jlabopamopnvie u npakmuueckue padbomaul

JlaGopatopnast pabota. «M3ydeHume pe3yabTaTOB MOHOTHOPHUIHOTO W JAUTHOPHIHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlabopatopHast paborta. «M3ydeHue MOAM(PUKANMMOHHOW HW3MEHYHBOCTH, ITOCTPOCHHE
BapHAIIMOHHOTO PsZia U BapUAIIMOHHOW KPUBOI.

JlaGopaTopHas paboTa. «AHANIM3 MyTalil y 1po30QHIbl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

[TpakTuyeckas padora. «CocTaBieHNEe U aHAINU3 POJAOCIOBHBIX YEIOBEKAY.

7. Cenekuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH

Cenexkuus Kak HayKa U mpoliecc. 3apoKIeHUe celeKuuu U nomectukanus. Yuenue H. W.
BaBunoBa 0 wLEHTpax NPOUCXOXKIEHUS M MHOrooOpas3usi KylbTYpHbIX pacTeHuid. LleHTpsl



IIPOUCXOXKACHAA JOMalHUX KUBOTHBIX. Copr, mopoaa, mraMM. COBPEMEHHBIE METOJbI
ceJIeKIIMU. MaccoBbli U MHAUBUYAJIbHBIM OTOOPHI B CENEKIUN PACTEHUN U KUBOTHBIX. O1leHKa
sKcTepbepa. bauskopoacTBeHHOe ckpemuBaHue — MHOpUAMHT. Yucras nauHusa. CkpelimBaHUe
YHCTHIX TUHUH. ['eTeposuc, nim rubpuaHas cuia. HepoJacTBeHHOE CKpEeIMBaHUE — Ay TOPUIHT.
Otnanénnas rubpuausanus M e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJIy4eHue
NOJIMIUIONAOB.  JIOCTMI)KEHUs  CEJIEKLUMU PAaCTeHHM, JKMBOTHBIX U  MHUKPOOPraHU3MOB.
bruorexHonoruss Kak OTpacib INPOM3BOACTBA. ['€HHas WHXKEHEpUsA. OTambl CO3JaHUsA
pexomOuHanTHOM JIHK u TpaHcrennnix opranusmoB. Kierounas umxenepus. Knetounsle
KYJIBTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHKMe BBICOKOIIPOLYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPTraHU3MOB. OKOJIOTUYECKHE M JSTHYecKue mnpodiemsl. MO —
TFeHETUYECKU MOAU(PULIUPOBAHHBIE OPraHU3MBI.
OKcKypcus. MeToabl M TOCTUKEHUS CEJIEKIIMM PACTEHUN U )KUBOTHBIX.

Conep:xanue o0y4enus B 11 kiacce

1. DBosroninoHHast 6MOJIOTHA

[TpenocbuIky BO3HUKHOBEHHUS 3BOJIIOLMOHHON TEOPUHU. DBOJIIOLUOHHASI TEOPHS U €€ MECTO
B Ouonoruu. BrnusHue HBOJIONMOHHONW TEOPUH Ha pPa3BUTHE OWOJOTMH M APYIHX HayK.
CupzerenscrBa 3Bomonuu. IlaneoHTosornyeckue: MocieI0BaTeIbHOCT IOSBICHHUS BHUIOB B
MAJICOHTOJIOTHYECKON JIeTOHCH, TepexoaHbie (Gopmbel. buoreorpaduyeckue: CXoACTBO H
pasnnunre GayH u Grop MaTEpUKOB M OCTPOBOB. DMOPHUOJIOTMYECKHE: CXOACTBA U Pa3InuMs
SMOpPHUOHOB pa3HBIX BUAOB I103BOHOYHBIX. CpaBHUTEIBbHO-AHATOMHYECKHE: TOMOJIOTMYHBIE,
aHaJIOTUYHBIE, PYJUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXAaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX IyTeH y BCEX OPraHU3MOB.
OpomonuonHasa Teopus Y. JlapBuna. IIpeanocbulku BOZHMKHOBEHHUs JapBUHU3MA. [[Brkyniue
CHJIBI 3BOJIIOLIMM BUJOB 10 JlapBUHY (M30bITOYHOE pa3MHOKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas HM3MEHYMBOCTh, Oopb0a 3a CylIeCTBOBaHHME, €CTECTBEHHBIH OTOOp).
Cunrernueckass Tteopust sBoiouuun (CTD) m e€ OCHOBHBIE MOJNOKEHUS. MUKpPOIBOIIOLHS.
[Tormynsnus kak eAMHUIA BUJA U 3BOJIOLUH. [IBIOKymue cuibl (pakTopbl) SBOJIIOLUU BUIOB B
npupoje. MyTallmoHHBIN Mpoliecc U KOMOMHATUBHAS U3MEHUMBOCTb. [lonmynsanroHHbIe BOJIHBI U
npei¢ reHoB. M3omsmmsa u murpanus. EctecTBeHHBIE 0TOOp — HampaBisoomuil ¢paxTop
sBotoIMUd. POpMbI ecTecTBEHHOro otbopa. IIpucrnocoO6neHHOCTh OpraHu3MOB Kak pe3ysbTaT
sBostonuu. [IpumMeps! mpucnocobiaeHnit y opranuzMoB. ApoMop¢ho3bl U uanoagantanuu. Bun u
BunooOpazoBanne. Kpurepun Buma. OcHoBHBIE (GopMBbl BHI000pa3oBaHUs: reorpaduyeckoe,
sKoJioruueckoe. MakposBomtonus. DopMmbl  3BOMOLMHU:  (UIETHYECKAs, JAMBEPreHTHasd,
KOHBEpreHTHas, mnapamwienbHas. HeoOpatumocts  sBomonuu.  [Ipoucxoxxnenue  oT
HeCHeMalIn3UpOBaHHbIX NpeakoB. [Iporpeccupyromas cnenyanu3anns. ATanTUBHAsA pajnanus.

Jlabopamopnwie u npakmuueckue padomoi

JlaGopatopHas pabota. «CpaBHEHHE BUJIOB IO MOP(OJIOTHUECKOMY KPUTEPHIO».

JlaGopaTtopHnas padoTa. «OnurcaHue MpUCIOCOOICHHOCTH OPTaHU3Ma B €€ OTHOCHUTEIHFHOTO
XapakTepay.

2. Bo3HNKHOBEHME U pa3BUTHE )KM3HU HA 3emJie

JloHayudHbIE NIpENCTaBICHUS O 3apOKJIE€HUU KU3HU. HaydHble runore3sl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWoreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE NIOITBEPKACHIUE XUMUYECKON
sBostoiny. HauanbHele sTansl 6uonorndeckoit apoitonuu. ['nnoresa PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYpP M BO3HUKHOBEHHE TNPOTOKIETKU. llepBble KIETKH M MX 3BOJIOLHA.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3BuTHe )xu3HM Ha 3eMie 1o 3paM U nepuojaMm. Karapxeil. Apxelickasi 1 IpoTepo30icKas
apsl. [Taneo3olickast apa u €€ nepuo/bpl: KeMOPHUIICKUHN, OPAOBUKCKUI, CUITYpUICKUH, 1€BOHCKHUH,
KaMEHHOYTOJIbHBIH, IEPMCKUN. Me3030HcKast 5pa U €€ MepruoAbl: TPHACOBBIN, FOPCKUH, MEIIOBOM.
Kaiinozoiickas »pa W €€ Tepuoabl: MaJCOr€HOBbIM, HEOTNCHOBBIM, AHTPONOTECHOBBIM.
XapakTepucTuka KJIMMaTa M TEeO0JOTrM4ecKuX IpoueccoB. (OCHOBHBIE JTambl 3BOJIOLUU



pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHui 1 KUBOTHBIX. [losiBIeHNE, pacuBeT
U BBIMHpaHHME TIpPYyNI XHUBBIX OpraHu3MoB. CHCTEMa OpPraHMYECKOro MHpa Kak OTpakKeHHE
sBoOMU. OCHOBHBIE CHUCTEMAaTHYECKHWE TPYIIbl OPraHU3MOB. OBOJIOIMS  YeJIOBEKa.
AHTpomosIorus Kak Hayka. Pa3BuTue mpeicTaBieHUN O MPOUCXOXKACHUM ueioBeka. Metozbl
u3ydeHus aHTpornoreHe3a. CXOACTBa U paszIuuus YelOBeKa M KUBOTHBIX. CucTeMaTHdecKoe
NOJIOKeHHE 4esioBeka. JIBmkymme cuibl (¢axkTopbl) aHTpomoreHesa. HacnenctBenHas
M3MEHYUBOCTb U €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIM 00pa3 KU3HU, U3TOTOBJIEHUE OPYIUil
TpyZJa, MblIUIeHUE, peub. OCHOBHBIE CTAaAMM U BETBHU SBOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKH,
UenoBek ymenbid, YenoBek npsimoxonsiiuii, YenoBek HeaHAepTalIbCKHil, UenoBeK pa3yMHBIM.
Haxonku MCKOMaeMbIX OCTaHKOB, BpEMsl CYLIECTBOBaHMS, OOJACTh PACHpPOCTPaHEHUs, 00bEM
TOJIOBHOT'O MO3ra, o0pa3 u3HHu, opyaus. YemoBedeckue pacbl. OCHOBHBIE OOJbBILIKE PAaChI:
eBporieoniHas  (eBpasuiicKas), HErpo-aBCTpajJougHasi (PKBaTOpUAJIbHAS), MOHTOJIOUIHAS
(a3marcko-amepukaHckas). YepTbl IpUCIIOCOONIEHHOCTH MPEACTaBUTENCH 4YeIOBEUECKUX pac K
yCIIOBUSIM cylliecTBOBaHus. EnnHcTBO yenoBeueckux pac. Kpuruka counanbHOro 1apBUHU3MA U
pacuszma.

Jlabopamopnvie u npakmuueckue padomaot

[TpakTiueckast pabota Ne 1. «/3yueHue UCKOMAaeMbIX OCTATKOB PACTEHHUM U YKUBOTHBIX ).

OKcKypcus «IBOJIOLNS OPraHUUeCKOro MUpa Ha 3eMiiey.

3. OpranusMbl ¥ OKpYyKamouas cpeaa

Okojorusi Kak Hayka. 3ajadyd U pa3fenbl  dKOoJIOrMH. MeToapl 3KOJIOTHYECKUX
UCCJIEIOBAaHUM. DKOJIOTMYECKOe MHPOBO33PEHUE COBpeMEHHOro uenoBeka. Cpenbl oOWTaHUS
OpraHU3MOB: BOJIHAs, HA3€MHO-BO3/IyIIIHAs, [I0YBEHHAsI, BHYTPUOPraHU3MEHHAas. DKOJIOIHYECKUe
daktopel. Knaccubukamuss skojgornyeckux (pakTopoB: aOMOTHYECKHE, OWOTHYECKHE U
aHTpororeHHsle. JleficTBre sKoIornyecknx (PakTopoB Ha OPraHU3MBbL. AOHOTHUECKUE (HAKTOPHI:
CBET, TeMIeparypa, BiaxkHoCcThb. Doronepuonusm. Ilpucrnocobnenrs opraHu3sMoB K JEHCTBHUIO
abuotuyeckux ¢akropoB. buonoruueckue putmbl. buornueckue gaxropsl. Buasl 6notnueckux
B3aUMOJICHCTBUIA: KOHKYPEHLUS, XHUIIHUYECTBO, cUMOMO3 U ero ¢opmbel. [lapasurusm,
Koomneparusi, MyTyaJdu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M,
HelTpanu3M. 3HaueHHe OMOTHYECKMX B3aUMOAEUCTBUM Ui CYyIECTBOBaHUS OPraHU3MOB
MPUPOJHBIX COOOIIECTBAX. DKOJOTMUECKHE XapaKTEPUCTUKH MOMYIsii. OCHOBHBIE MOKa3aTeNn
HNOMYJISIIMM:  YHUCIEHHOCTh, IIIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, IPHUPOCT, MHUIPALIUS.
JluHamuKa 4UCICHHOCTH MOMYJISLUN U €€ Perysimsl.

Jlabopamophvie u npakmuyeckue pabomul

JlaGopaTopHast pabora. «Mopdosornueckue OCOOCHHOCTH PACTeHUM M3 Pa3HBIX MECT
oOUTaHUY.

JlaGopaTtopHas pabota. «BiusiHue cBeTa Ha POCT U Pa3BUTHE PACTCHUIY.

[TpakTuyeckas pabdora. «[1oacuéT NIOTHOCTH MOMYNIALUN pa3HBIX BUIOB PACTEHUII.

4. Coo011ecTBO M IKOJI0THYECKHE CHCTEMbI

CoobmectBO  opraHusmMoB —  OuoneHo3. CTpykTypel — OHOLIEHO3a:  BHJIOBasd,
POCTPAHCTBEHHAs, Tpoduueckas (mumieBasi). Bunpl-nomuHantel. CBsiz3u B OHOIIEHO3E.
Dkonoruyeckue cucTeMbl (9kocuctemsbl). [loHsTHE 00 »JKOCHCTeME U OHOTEOIeHO3e.
OYHKIMOHATIbHBIE KOMIIOHEHThl HJKOCHUCTEMBI: TMPOAYIEHTBI, KOHCYMEHTBI, PpPEIYyLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUuuM B dKocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3zaTeldd 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTMYECKHE NHpPaMHIbL: HPOAYKIMM, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOWYUBOCTb, caMmoperyisuusi, pazButue. Cykueccus. IIpupoaHbie 3KOCHCTEMBI.
OxocucTteMbpl 03€p M pPEK. OKOCHUCTEMa XBOWHOTO WM IIHPOKOJIMCTBEHHOIO Jieca.
AHTpPOIIOTEHHBIE IKOCHCTEMBI. ATPO3KOCUCTEMBI. YpOoskocucTeMmbl. buonornueckoe u
XO35ICTBEHHOE 3HAUYEHUE arpodKoCUCTeM U ypbOoskocucteM. buopaznooOpasue kak (akrop
ycToMunBOCTH dKocucTeM. CoxpaHeHrne OMoJIornieckoro paznoodpasus Ha 3emie. Yuenue B.U.
Bepnaackoro o 6uochepe. ['panuiipl, coctaB u cTpykTypa omochepsl. JKuBoe BEmecTBO U €ro
byakuun. OcobeHHOCTH OUochephl Kak rI1o0ambHON SKOCHCTEMBI. JIMHAMUYECKOe paBHOBECUE U



obpatHas cBsi3b B Onocdepe. KpyroBopoTsl BemecTB U OMOTCOXMMHUYECKUE IUKIIBI SJIEMEHTOB
(yrmepona, aszora). 3oHanbHOCTH Omocheprl. OcHOBHBIE OWMOMBI cymu. BojHbie OHOMBL.
YenoseuecTtBo B Onochepe 3emin. AHTpOINOreHHbIE W3MEHEHHsT B Ouocdepe. [nmobanpHbIC
sKoJoruueckue mpobiemsl. CocyliecTBOBaHME TPHUPOAbI W uenoBeuecTBa. CoxpaHeHHe
O0ropa3HOOOpa3usi Kak OCHOBA YCTOMUMBOCTH OMocdepbl. OCHOBA pallMOHAIBLHOTO YIIPABJICHUS
MPUPOJHBIME PECYPCAMH M UX HCIIONIb30BaHue. JJOCTHKEHHsI OMOJIOTUN U OXPaHa TIPUPO/IBL.
Ilpu  peanusayuu npocpammvl UCHOILIVIOMCA OEMOHCMpayuu  (cxemvl, MaodaUybl,
nopmpemul,  060py008aHue), coomeemcmeylowue OnpeoeleHHou  meme.  Bvinonnenue
J1a6OPAMOPHBIX U NPAKMUYECKUX PADOM 803MONCHO 6 MOM YUCLE U 8 BUPMYATbHOM hopmame.

3. IliiaHupyemble pe3yJibTaThbl OCBOCHHUSI NMPOrpamMMmbl N0 mnpeaMery «buosaorus»
(0a30BBIi YPOBEHbD)

JINYHOCTHBIE pPe3y/IbTaThl

B cTpykType JNHMYHOCTHBIX pe€3ylbTaTOB OCBOCHMA Ipeamera «buosorus» BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)KIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEICIICHHUIO;
HAIMYUE MOTHBAIMM K OOY4YeHHIO OHOJOTWH; LIeJCHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJOTUYECKOTr0 3HAHUS; TOTOBHOCTD U CITIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOECH
JIESITEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, MPUCYLIUMHU CHCTEME OMOJIOTHYECKOI0
00pa3oBaHus; HATMYKE YKOJIOTUYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HEHHBIE IUIaHbl. JINUHOCTHBIE PE3YyJIbTATHl OCBOCHMS NpeameTa «bronorusy nocturarores B
€AMHCTBE Y4eOHOIl M BOCHHUTATEIHHOW JEATEIBHOCTH B COOTBETCTBUU C TPaJUIUOHHBIMU
POCCUICKMMH COLMOKYJIbTYPHBIMHM, UCTOPHYECKMMHU M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU,
OPUHIATHIMU B OOIIECTBE MpaBWJIAMH U HOPMAaMH MOBEACHUS W CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHHUs, CAMOBOCIIMTAHUS U CaMOPA3BUTHs, PA3BUTHS BHYTPEHHEH IMO3MIMM JIUYHOCTH,
MaTPUOTHU3MA, YBAKEHUS K 3aKOHY U IIPABOMOPAIKY, YEIOBEKY TPyHa U CTaplieMy IOKOJIECHUIO,
B3aMMHOTO YBa)KE€HHUS, OEpPEKHOr0 OTHOUIEHMSI K KYyJbTYpHOMY HAcClI€IUI0 W TpaJuLUsM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, NpUpoae U OKPYKaroLIEH cpene.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npenMera «buosorus» IOIKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMH, ITO3WTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOIEeCTBa,
paclIMpeHre >KM3HEHHOIO ONBbITa W OIbITA ACSITEIBHOCTH B IIPOILECCE pealu3alMi OCHOBHBIX
HaIIpaBJICHUN BOCIIUTATEIbHOM IEATEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

e chopMHPOBAHHOCTh TPAXJAHCKOM TO3UIMM O00ydYaroIlerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIeHA POCCUICKOr0 00IIeCTBa;

®OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX MpaB W OOSI3aHHOCTEH, YyBa)KCHHWE 3aKOHA U
IIPaBONOPSJIKA;

e IPUHATHE TPAJAULMOHHBIX HAlMOHAJBHBIX, OOIIEYENIOBEUECKHX T'yMaHHUCTHUYECKUX U
JEMOKpPAaTUYECKUX LIEHHOCTEN; yBaKeHNE IEHHOCTEN UHBIX KYJIbTYp, KOH(peccuit;

®TOTOBHOCTb IPOTHUBOCTOSITH HJEOJIOTUM SKCTPEMHU3Ma, HallMOHAIM3Ma, KceHodoOouw,
JUCKPUMMHALIUY 110 COLMAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HALIMOHAJILHBIM IIPU3HAKAM;

® FOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEPECAX IPAXKAAHCKOT0 OOIIEeCTBa,

® y4acTBOBATb B CAMOYIIPABJICHUH LIKOJIbI U JETCKO-IOHOLIECKUX OpraHU3alui;

® YMEHHE B3aUMOJACHCTBOBAaTh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSAMHI 1 Ha3HAYEHUEM;

© TOTOBHOCTh K TYMaHUTApPHOU IE€ATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

° c(hOpMUPOBAHHOCTh POCCHICKON TPaXTAaHCKOW HIACHTHYHOCTH, MATPUOTU3MA,
YBa)XE€HUs K CBOEMY HapoOJly, 4yBCTBAa OTBETCTBEHHOCTH iepe PoauHoM, ropoCcTH 3a CBOM Kpai,



cBoro Pomuny, cBOM S3bIK U KYyJbTYpY, MPOILJIOE U HACTOSIIEe MHOTOHALMOHAILHOTO Hapoja
Poccuu;

° [IEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, HCTOPHYECKOMY U
MPUPOAHOMY HACJIEAUIO, MAMSATHHUKAM, TpaauLMsAM HapoaoB Poccuu; noctmxkeHusm Poccuun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TpyAe; HUIciiHas yOeXIEeHHOCTh, TOTOBHOCTh K
ciyxeario OTeUecTBY U €ro 3alluTe, OTBETCTBEHHOCTH 32 €T0 CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

° OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

° c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

® CIOCOOHOCTD OLCHMUBATh CUTyallUIO W [PUHHUMATb OCO3HAHHBIC PCIICHUA,
OPUEHTUPYSCh HA MOPATILHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

° OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

° OTBETCTBEHHOE OTHOUICHHE K CBOMM DOAMTENSM, CO3JaHHI0 CEMbU Ha OCHOBE

OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccumn;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

® SCTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHHUI;

® CII0OCOOHOCTh BOCHPUHUMATH PAa3UYHbIC BHJIBI HCKYCCTBA, TPAJULUU U TBOPUYECTBO
CBOETO U JPYTUX HapOJOB, OLIYIIATh SIMOIMOHAIEHOE BO3/IEHCTBUE UCKYCCTBA;

¢ yOEXKIEHHOCTh B 3HAYUMOCTHU sl JINYHOCTU U OOIIECTBA OTEUECTBEHHOTO U MHPOBOTO
MCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUECTBA;

® CTpPEMJICHHE MPOSIBIIATH KaUeCTBA TBOPUECKON JTMUHOCTH;

5) puzuveckoro BOCIUTAHUSA:

¢ c(hOPMUPOBAHHOCTh 3JIOPOBOTO U 0€30MacHOro obOpasza JKU3HH, OTBETCTBEHHOTO
OTHOUIEHHUSI K CBOEMY 3/I0pOBbIO, TOTPEOHOCTH B (PM3UYECKOM COBEPILIEHCTBOBAHUM;

® AaKTHUBHOE HEMPUATHE BPEIHBIX TPUBBIUEK U UHBIX ()OPM MIPUUMHEHUS Bpeaa GU3HIECKOMY
Y TICUXUYECKOMY 37I0POBBIO;

6) Tpya0BOro BOCIMTAHUS:

® TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MAacTEPCTBa, TPYAOIO0HE;

® TOTOBHOCTh K AaKTHUBHOW COLIMAJbHO HANpaBJIE€HHOW JAESITEIbHOCTH, CIIOCOOHOCTD
WHUILIUUPOBATH, TUTAHUPOBATH U CAMOCTOSITEILHO BBITIOHATE TAKYIO JESTEIbHOCTD;

® UHTEpPEC K pa3IMuHbIM chepaM NpodecCHOHATBLHON eATEIbHOCTH, YMEHHE COBEPIIATH
OCO3HaHHBIN BBIOOP Oynymieil nmpodeccun M pealn30BBIBATH COOCTBEHHBIE KU3HEHHBIE
TIJIaHBI,

e MoTHUBaLMS K 3P(PEKTUBHOMY TPYAY U IOCTOSTHHOMY MTPO(ECCHOHAIBHOMY POCTY, K YUETY
00I11eCTBEHHBIX MOTPEOHOCTEH MPH MPEACTOSIIEM BBIOOPE chepbl e TeNbHOCTH;

® TOTOBHOCTB M CIOCOOHOCTh K 00pa30BaHUIO M caMO0OOPa30BaHUIO HA POTSHKEHUU KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

® -3KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOILIEHHUE K MPUPOIE KaK MCTOUHUKY KM3HHU Ha 3eMIie,
OCHOBE €€ CYILLECTBOBAHMS;

® -TIOBBIIICHUE YPOBHS HKOJIOTMUYECKON KYIbTYphI: MPUOOPETEHHE OMbITA TIAHUPOBAHHS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCIEICTBUH ISl OKpYKatoIel Cpeibl;

® OCO3HaHHUE IN100aJTBLHOTO XapaKTepa KOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

® CIIOCOOHOCTH MCIOJIL30BATh MPHOOpETaeMble MPU U3YyUCHUH OMOJOTHH 3HAHUS U YMECHHUS
OpU  peUleHUuH TpoOsieM, CBS3aHHBIX C PAalUOHAIBHBIM MPUPOJONOIH30BAHHEM
(cobmroieHue MpaBUil MOBECHUS B MPUPO/IE, HAIIPABICHHBIX HAa COXPAHEHNE PABHOBECHS
B DKOCHUCTEMaX, OXpaHy BHOB, SKOCUCTEM, OHOChEpHI);

® AKTUBHOE HEMPUSTUE NEUCTBUN, MPUHOCAIIMUX BpE OKPY)KAIOUIEH MPUPOIHOU cpene,
yMeHUue MPOTHO3UPOBATH HeOJIaronpusiTHIC AKOJIOTUYECKHE MOCJIE/ICTBUS
MPEANPUHUMAEMBIX AEHCTBUI U IPEAOTBpAIATh UX;



® HAIMYME PA3BUTOIO HKOJIOTMUYECKOTO MBIIUIEHUS, IKOJOTMYECKOM KYJIbTYpBI, OIBITA
JIESTEIBHOCTH 3KOJIOIMYECKON HANpaBIEHHOCTH, YMEHMsI PYKOBOJICTBOBATHCS HMHU B
[IO3HABATEJIbHOW, KOMMYHHKAaTUBHON U COLUAJIBHON MPAKTUKE, TOTOBHOCTH K YYacCTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH IKOJIOTUYECKON HAIIPaBIEHHOCTH.

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

e cOPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKd M OOIIECTBEHHON MPAaKTHKH, OCHOBAaHHOIO HA JHAIOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

® COBEpILICHCTBOBAaHUE  S3BIKOBOM W  YUTATEIbCKOM  KYJIbTYpbl Kak  CpeICTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMH U ITO3HAHUS MHUPA;

® MOHMMaHUE creuu(uKd OMOJIIOTUM KaK HAyKH, OCO3HaHHME €€ poiu B (OPMHUPOBAHUU
palMoOHaIbHOTO HAayYHOTO MBIIUICHHS, CO3JaHUHM IIEJIOCTHOTO IMPEACTaBICHHUS 00
OKpY)KaloleM MHUpe KaK O €JMHCTBE NPUPOABI, YEIOBEKAa M OOILIeCTBa, B TO3HAHUH
INPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHUH MpoOJIeM COXpaHEHHUs MPUPOJIHOTO
paBHOBECHS;

e yOEXIEHHOCTh B 3HAUUMOCTH OMOJIOTUY i COBPEMEHHOM IUBIIIN3AIIUH: 00ECIICUCHHUS
HOBOTO YPOBHSI pa3BUTHUA MEAMIMHBI; CO3[aHHUS IEPCHEKTUBHBIX OHWOTEXHOJOTHIA,
CIOCOOHBIX peIIaTh PECypCHbIE MPOOJIEMBI PAa3BUTHs UYEIOBEUECTBA; IOMCKA ITyTEH
BBIXOJIa U3 TJIOOANbHBIX JKOJIOTUYECKUX TMpobieM u obecredeHus Imepexona K
YCTOMYMBOMY pAa3BUTHUIO, PALMOHAIBHOMY HCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB M
(bOpMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

® 3aMHTEPECOBAHHOCTD B MOJTYYCHUH OMOJIOTMYECKUX 3HAHUH B LENSIX MOBBIIICHUS OOIIei
KYJBTYPBI, €CTECTBEHHO-HAYYHON IPaMOTHOCTH KaK COCTaBHOM 4acTH (PyHKIIMOHAIBHOM
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3y4eHUr OUOJIOTHH;

® [IOHUMaHUE CYIIHOCTM METOJOB IO3HAHMS, MCIOJb3yEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTB MCIIOJIb30BATh MOJy4YaeMble 3HAHUS JUIsl aHAIM3a U OOBSICHEHUS SIBJICHHUM
OKPY’KaIOIIEro MUpa U NPOUCXOIAIINX B HEM U3MEHEHUH; YMEHHE /1e71aTh 00OCHOBAHHBIE
3aKJIIOYEHHS Ha OCHOBE HAYyYHbBIX ()AaKTOB U MMEIOIIMXCS JAHHBIX C LIEJBIO0 MOJIYUYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

® CIIOCOOHOCTH CaMOCTOSITEJIBHO HCMOJb30BaTh OHOJOTMYECKUE 3HAHUS Ul pPELICHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLlUsX;

® OCO3HaHUE LIEHHOCTH HaYy4YHOH JEATENbHOCTH, TOTOBHOCTh OCYLECTBIISITh IPOEKTHYIO U
HCCJIEIOBATENIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

® TOTOBHOCTh M CIIOCOOHOCTH K HEINPEPHIBHOMY OOpa30BaHHIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHHM MO OMOJIOTMU B COOTBETCTBUHU C KM3HEHHBIMU
MOTPEOHOCTSIMHU.

B nporecce nocTukeHns TMYHOCTHBIX PE3Yy/IbTaTOB OCBOCHHUS 00YJaIOLIMMHUCS TPOrPaMMBbl
cpemHero oOmiero o0pa3oBaHUsT y OOY4YaIOMIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
UHTEJUIEKT, NPeNoaraumi choOpMHUPOBAHHOCTh: CAMOCO3HAHMSI, BKITFOYAIOILIET0 CIIOCOOHOCTh
MOHMMATh CBOE SMOIIMOHAJIBHOE COCTOSHWE, BUJETh HANpPABIEHUS pPa3BUTHS COOCTBEHHOMN
HMOIMOHAIBHON cdephl, OBITh YBEepeHHBIM B cele; CaMOPEryJIHpOBaHMS, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE MPHUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTh
aIalTUPOBAThCA K SMOIMOHAIBHBIM HM3MEHEHHSIM M TPOSIBISATH T'MOKOCTH, OBITH OTKPBITHIM
HOBOMY; BHYTPEHHEW MOTHBALlMH, BKJIIOYAIOIIEH CTpEeMIIEHHE K JIOCTHXKEHUIO IIeJId U YCIeXy,
ONTUMM3M, HTHUIIMATUBHOCTb, YMEHUE JEHCTBOBATH, UCXO/ U3 CBOMX BO3MOYKHOCTEH; SMIIaTUH,
BKJIIOYAIOLIEH CITOCOOHOCTh MOHMMATh SMOIIMOHATBHOE COCTOSIHUE APYTUX, YYUTHIBATH €r0 MPU
OCYILIECTBIIEHUH KOMMYHHKAIIH, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO; COLIMATIBHBIX
HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTh BHICTPANBaTh OTHOLIEHHS C APYTUMU JIFOJIbMU, 3800TUThCH,
IPOSIBIIATH UHTEPEC U pa3periaTb KOHQIUKTHI.

MertanpenmeTrHblie pe3yJibTaThbl



MertanpeameTHble pe3ynbTaTbhl OCBOGHMsI ydueOHOro mnpeamera «bHOJOrus» BKIIIOYAIOT:
3HaUMMBIC Ui (DOPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHUE, TPOIECC, CHUCTeMa, HAayudHbIil (haKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHusl, UCCIICIOBAHUE, HAOIIOICHUE, U3MEPEHHE, SKCIICPUMEHT U JIP.); YHUBEPCAIIbHBIC YIeOHbIC
neiictBus  (IO3HaBaTeNbHbIE, KOMMYHHKAaTHUBHBIC, pErysTHBHbIE), OOECHEeUHBAIOIINE
dbopmupoBanre (PyHKIIMOHAIBHONH TPAMOTHOCTH M COIMATBHOW KOMIIETCHIIMH OOYYarOIIUXCS;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIITMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHHUBEpCAJIbHbIC Yy4eOHBIC JCWCTBHUS B IO3HABATEIBHOW U
COLIMATILHOM MpaKTHKe. MeTarpeIMeTHbIE pe3yIbTaThl OCBOCHHUS MPOTPaMMbl CPEHETO OOIIETO
00pa30oBaHUS TOJDKHBI OTPAXKATh:

1. Y ooOyuawmerocss Oyayr cGopMHpPOBaHbI cJeayromnue 0a30Bble JOTHYECKHE
AeficTBUS KAK YaCcTh MO3HABATEIbHBIX YHHBEPCAJIbHBIX YUeOHBIX el CTBHIi:

©CaMOCTOSITENIbHO  (DOpPMYNIHUpPOBaTh UM  AKTyaJM3UPOBaTh COLMAIBHYIO Mpodiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

e yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JIJIsl CPAaBHEHUS, KJIacCU(UKALIUN
¥ 0000IICHUS COIUATBHBIX 00BEKTOB, SIBJICHUN U TIPOIIECCOB;

® OTIPEJICNIATDH LIEJH MMO3HABATEIbHON NEATENILHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU UX
JOCTHIKCHHUS;

© BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX COI[UANIbHBIX SBICHUSIX
U TIPOIIeCCax;

®BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh (C YYETOM pa3HbIX BHUAOB [ESTEIBHOCTH),
OIICHUBATh COOTBETCTBUE PE3YyJIHTATOB IEJISIM, OIICHHBATh PUCKU TIOCIIEACTBHIA JEATCILHOCTH;

© KOOPJUHUPOBATh W BBINOJHATH PabOTy B YCJIOBHSIX PEAIbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

e pa3BUBATh KPEAaTUBHOE MBIIUICHUE MPU PEIICHUU KU3HEHHBIX MPoOJIeM, B TOM YHCIIe
y4eOHO-TI03HABATEbHBIX.

2. Y o0yuaromerocs 0yayT chpopMupoBaHbI cieayonue 0a30Bble HCCIEI0BATEIbCKIE
AelicTBUS KaK YaCcTh MO3HABATEJbHBIX YHHBEPCAJIbHBIX YUEOHBIX JeCTBHIi:

epa3BUBATh HABBIKU YUe€OHO-MCCIIENOBATENbCKOW W TMPOEKTHOM NeATEeIbHOCTH, HABBIKH
paspetnieHus npoduem;

® [IPOSIBIISATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIEHOMY TIOUCKY METOJIOB PEIleHUs
MPAKTUYECKHX 337124, IPUMEHEHUIO PA3IMYHBIX METOIOB COIMMAILHOTO TO3HAHUS;

© OCYIIECTBIISATh JIEATENHHOCTh IO TMOJNYYEHUIO HOBOTO 3HAHMs, €ro WHTEpPIpETallHH,
PeoOpPa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CUTYAIUAX, B TOM YHUCIIC TIPUA CO3TaHUN
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

e hopMHpOBaTh HAyYHBIA THIT MBIIUICHUS, TPHUMEHATh HAYYHYIO TEPMHUHOJIOTHIO,
KITFOUEBBIC TTOHATHS U METOJIbI COITUAIBHBIX HAYK;

® CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 3aJIa4Ml B 00Pa30BATEIHHOU ICSITEILHOCTH U
JKU3HEHHBIX CUTYaIUsX;

e BEISBJIATh TNPUYUHHO-CIICJACTBCHHBIC CBSI3U COIMAIBHBIX SBJICHHA W IPOIECCOB H
aKTyaJIM3UpOBaTh TO3HABATEIBHYIO 3a/Jauy, BBIABUTATh THUIOTE3Y €€ peIIeHHs, HaXOIUTh
apryMeHTBI JUIS JIOKA3aTelIbCTBA CBOUX VTBEPXKICHHM, 3aJaBaTh IapaMeTpbl W KPUTCPUHU
peleHus;

® AHATM3UPOBATh PE3yJIbTAThl, IOJYYCHHBIE B XOJE PEIICHUS 3a7aud, KPUTHYSCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

e JaBaTh OIICHKY HOBBIM CHTYAI[UsIM, BO3HHKAIOIIMM B TIPOIECCE TO3HAHHS COIHMATBHBIX
00BEKTOB, B COIUANBHBIX OTHOIICHHSIX; OIICHUBATh MPUOOPETEHHBIN OMBIT;

e yMETh TEPEHOCUTh 3HAHHMS 00 OOIIECTBEHHBIX OOBEKTaX, SBICHHUSIX W TpOIleccax B
MO3HABATENBHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACATEITLHOCTH;

e YMETb HHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX O0acTei;



© BBI/IBUTaTh HOBBIE UJI€U, MPEIaraTh OPUTHHAIBHBIE IOJXObl U PELICHHUS,;
o CTaBUTH HpO6JI€MbI " 3aJia4yy, JOMYyCKAaroIHe aAJIbTCPHATUBHBIC PCIICHUA.
3. Y oOyuawmerocss Oyayr cGopMHpPOBaHbI CcjeAyllnMe yMeHusi padorarb ¢
uHopManueil Kak 4acTh NO3HABATEIbLHBIX YHHUBEPCAJIbHBIX Y4eOHbIX JeHCTBHIA:
 BJIa/IETh HABbIKAMU MOJYYEHHS COLMATbHON MH(GOPMAIIMU U3 UCTOYHUKOB Pa3HbBIX TUIIOB,
CaMOCTOSITEJIbHO ~ OCYLLECTBJISTh IIOMCK, AaHajlu3, CUCTEMATHU3allMI0 M HHTEpIpEeTaIUIo
uH(pOpMallUU Pa3IMYHBIX BUJIOB U JOPM MPEIACTABICHUS;
© CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ y4ueToM HazHaueHHsI MHPOPMALIUH U LIETEBOI
ayJIUTOPUH, BBIOUPAst ONTUMANIbHYIO (JOPMY MPEACTABICHUS U BU3yalu3alluu;
© OLICHUBATh JOCTOBEPHOCTb, JETUTHMHOCTb HH(OpPMAIMHM pPA3TUYHBIX BHUIOB H (HOpM
npelacTaBieHuss (B TOM YHCJIE TMOJIYYCHHOW U3 MHTEPHET-UCTOYHUKOB), €€ COOTBETCTBUE
IMPaBOBbBIM U MOPAJIbBHO-3TUYCCKUM HOPpMaM;,
® IICIIOJIb30BaTh CpEeACTBA HHMOPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJOTHH B
PCIICHMU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHuM3allMOHHBIX 3aJda4d C CO6JIIOII€HI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, PaBOBbIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;
eBJIQ/ICTh HABBIKAMU pACIO3HABAaHMS U 3alIUThl HUHpOpManuu, HHOOPMALMOHHON
0€30MacHOCTH JINYHOCTH.
4. Y obyuyaromerocsi 0yayT copMHUPOBAHBI CIeAYIOIIME YMEHHUs O0LIeHUsSI KAK YaCTh
KOMMYHUKATHBHBIX YHUBEPCAJbHBIX Y4eOHBIX JIeliCTBHIi:
® OCYIIECTBISITH KOMMYHHKAIIUU BO BCeX cdepax KU3HU; paclio3HaBATh HEBEpOAIbHBIC
CpelcTBa OOIICHHUS, TOHUMATD;
® 3HAYCHHE COI[MAIBHBIX 3HAKOB, PACIIO3HABATH MPEINOCHUTKY KOHPIUKTHBIX CUTYallUi U
CMSITYaTh KOHQIHUKTHL;
® BJIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJICHCTBUS; apTyMEHTUPOBAHHO
BECTHU AHUAJIOT, YMCTb CMATYATh KOH(l)J'H/IKTHBIG CUTyalluHu,
® Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIh30BAHUEM SI3BIKOBBIX
CpENCTB.
5. Y obGyuawierocst 0yayT cpopMHpPOBaHbI CileAyIOIHE YMEHHUs] CAMOOPraHU3alMU
KAaK YaCTH PeryJsTHBHbIX YHHMBEPCAJIbHBIX YUYeOHBIX J1eiCTBUIM:
® CaMOCTOSITEJIBHO OCYILIECTBIIATH IO3HABATENBHYIO S TEIbHOCTD;
® BLISBJISITH MPOOJIEMBbI, CTaBUTh U (QopMynHpoBaTh COOCTBEHHBIE 3aJadyd B
06pa3OBaT€J'II>HOI\/'I ACATCIIBHOCTH U B JKU3HCHHBIX CUTYallUAX,
® CaMOCTOSITENIbHO COCTAaBIIATH IJIaH PELIeHHs MPOOIEMBbI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEMOUTEHUII;
® ]aBaTh OLIEHKY HOBBIM CUTYAallMsIM, BOBHHKAIOIIUM B MO3HABATEIbHOW M MPAKTUYECKOU
JIEATEIbHOCTH, B MEXKJIMYHOCTHBIX OTHOLIEHUSX;
® pPacUIUPSTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIMOUYTESHUH;
e JieNaTh OCO3HAHHBIN BBIOOp CTpATErHil MOBECHUS, PEIICHUH MPY HATUYUH aJTbTEPHATHUB,
apryMeHTHUPOBATh CJEIaHHbII BBIOOP, OpaTh OTBETCTBEHHOCTH 32 IPUHATOE PEIICHUE;
® OIICHUBATh IPUOOPETEHHBIN OMBIT;
® cr1oco0cTBOBaTH (OPMUPOBAHUIO U MPOSBICHUIO ITUPOKOH 3PYIUIIMH B Pa3HBIX 00JIaCTIX
3HAHMIA, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIBTYPHBIN YPOBEHbD.
6. Y oOyuawinerocsi 0yayT c(popMHpPOBaHBbI CjeIylOlIMe YMEHHSl CAMOKOHTPOJI,
NPUHATHS ce0s ¥ IPYTUX KAK YACTH PeryJISTUBHbIX YHMBEPCAJbHBIX YUeOHBIX 1eiiCTBUI:
® J]aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIIHOCTh, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENSIM;
® BJIa/ICTh HABBIKAMH Mo3HaBaTEeIbHON pe(bnexcpm KaK OCO3HAaHUsA COBEPITACMBIX
JEHCTBUI U MBICIIUTENBHBIX MTPOLIECCOB, X PE3YJIHTATOB M OCHOBAHMIA; HCIIOJIb30BATh
npueMbl peJIeKCUU AJIs OLIEHKH CUTYalluU, BEIOOpa BEPHOTO PEILICHUS;
® yMETb OIICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS MO0 UX CHIKEHUIO;



® IPMHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

® [IPUHUMATH ceOsl, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA; MPUHUMATh MOTUBBI U
apryMeHThI IpYIUX [IPU aHAIU3€ PE3YNbTaTOB AESITEIbHOCTH;

® IIPU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OMIMOKH; pa3BUBATH CIIOCOOHOCTH MOHUMATh
MUP C MO3ULUU APYTOro YEIOBEKA.

7. Y oOyuawuerocsas Oyayr cGopMHpPOBaHBI CJIelyHOIHEe YMEHHSI COBMECTHOM

NAeATeIbHOCTH:

® [IOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;

e BHIOUpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUN C y4eTOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 4i€Ha KOJUIEKTHBA,

® IPUHUMATh LEIM COBMECTHOW JESTEIbHOCTH, OpPraHM30BBIBATH U KOOPAMHHUPOBATH
JIEHMCTBHUS IO €€ JOCTHXKEHUIO: COCTABIIATH IJIaH JEHCTBUMN, pacpelesaTh PO C yUETOM
MHEHHMI yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOH paboThI;

® OIICHMBATh KAayeCTBO CBOEr0 BKJIA/Ja M BKJIAJa KaXJOr0 YYaCTHMKA KOMaHIbl B OOLIMiA
pe3ynbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

e IpejyiaraTh HOBbIE Y4e€OHBIE HCCIIEAOBATENbCKUE U COLIMAIIBHBIE MPOEKTHI, OLCHUBATh
UJIEU C O3ULMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUUECKOW 3HAUMMOCTH;

® OCYILIECTBIISATh IMO3UTHUBHOE CTPATErMUECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHUsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

IIpenmeTHbIE pe3yJIbTATHI

[TpenmeTHbie pe3ynbTaThl ocBoeHus nmporpammbl COO mo Ouonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crierupudeckue g yaeOHoro npeamera «buonorusy HaydHbIC 3HAHUS, YMCHHS H
CrocoObl JEHCTBHII 1O OCBOCHHUIO, HMHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHHM, BHUJbI
JESTSIILHOCTH IO TIOMYYSHUIO HOBOTO 3HAHWS M MPUMCHCHHIO 3HAHWUW B PAa3JIMYHBIX YICOHBIX
CUTYaIIUsX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX C OMOJIOTHEH:

1) chopMHpPOBAaHHOCTh 3HAHUW O MECTE U POJU OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUS;
(G yHKIIMOHATIBLHOU TPaMOTHOCTH Y€JIOBEKa sl PEIIeHUS )KU3HEHHBIX PooIieMm;

2) chOpMHPOBAHHOCTh YMEHHS  PacCKpbIBaTh  COJIEP)KAaHHE  OCHOBOIOJIATAIOIINX
OMOJOTUYECKUX TEPMUHOB U MOHSATHU: )KU3Hb, KJI€TKa, TKaHb, OPTraH, OpraHU3M, BH/I, TOMYJSIHS,
’KOcHCcTEeMa, OMoleH03, Ouocdepa; mMeradoau3M (OOMEH BEIIECTB M IPEBpAIlCHHUE SHEPTUN),
romMeoctas (camoperynsius), OuocuHTe3 Oenka, CTPYKTYpHas OpTraHM3aIlMs KUBBIX CHUCTEM,
JIMCKPETHOCTh, CaMOPETYJISIHSI, CaMOBOCIIPOU3BENCHHE (PENpPOMYKIHs), HACIECICTBEHHOCTD,
W3MEHUYUBOCTb, YHEPTO3aBUCHMOCTh, POCT U Pa3BUTHUE, YPOBHEBAsI OpTaHHU3AIHS;

3) chopMHUpPOBAHHOCTP YMEHHUS PACKpBIBaTh COJACpP)KAaHHE OCHOBOIIOJIATAIOIINX
OMOJIOTUYECKUX TEOPHH U TUIOTE3: KIETOYHOH, XPOMOCOMHOM, MyTallMOHHOM, YBOJIOLIMOHHOMH,
MIPOMCXOXICHUS KU3HU U YEIIOBEKa,

4) chopMHUPOBAHHOCTH YMEHHSI PACKPHIBATH OCHOBOIIOJIATAIOIINE OMOIOTHUECKHUE 3aKOHBI U
3akoHoMmepHocTH (I'. Mennens, T. Moprana, H.W1. BaBuiosa, 3. I'ekkens, @. Mromepa, K. bapa),
TPaHUIIBI UX TPUMEHUMOCTHU K KUBBIM CHCTEMAM;

5) mpuoOpereHHE OMbITA TPUMEHEHUS OCHOBHBIX METOJOB HAyYHOTO TIO3HAHHS,
UCTIONIB3YEMBIX B OMOJIOTUU: HAOIIOJIEHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUM;
OpTaHM3AIH ¥ MPOBEICHUS OMOJIOTHISCKOTO SKCIICPUMEHTA, BBIIBUKCHHS THITOTE3, BBISBIICHUS
3aBUCHUMOCTH MEXAY HCCIENYEeMBbIMU BEIUYMHAMH, OOBSCHEHHS MOJNYUYEHHBIX PE3yNIbTaTOB U
(hOopMyITMPOBAHUS BEIBOJIOB C MCIIOIH30BAaHNEM HAYUHBIX TMTOHITHIA, TCOPHI U 3aKOHOB;

6) chopMHpPOBAaHHOCTH YMEHHS BBIACISATH CYIICCTBEHHBIE MPHU3HAKA BUPYCOB, KIIETOK
MPOKAPUOT H  JYKAPHOT; OJHOKIETOYHBIX W MHOTOKJICTOYHBIX OPTraHW3MOB, BHJIOB,
OMOreoIeHO30B U HKOCHUCTEM; OCOOCHHOCTH MpOIIECCOB OOMEHA BEIIECTB M IpEBpaIleHUs
SHEPruu B KJIETKEe, (DOTOCHMHTE3a, MIACTHUYECKOr0 U 3HEPreTHYecKoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, MEi03a, OIIOJOTBOPECHHUS, PA3BUTHS M PA3MHOXKEHUS, WHAMBHIYALHOTO PAa3BUTHUS
opranu3ma (OHTOTeHe3a), 00phOBI 3a CYIIECTBOBAHNE, €CTECTBEHHOTO 0TOOpa, BU000pa30BaHNUs,



MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOMTaHUs, BIUSHUS KOMIIOHEHTOB 3KOCHCTEM,
AQHTPOIIOTEHHBIX M3MEHEHUH B HKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BELIECTB U
MIpeBpalleHre SHepruu B onocdepe;

7) chopMUPOBAaHHOCTH YMEHHS NPUMEHSTH NOJYYCHHBIE 3HAHUS JUIS OOBSCHEHUS
OMOJOTUYECKHX MTPOLIECCOB U SIBJICHUM, JUIS MPUHATHUS MPAKTUUECKUX PELICHUI B OBCEIHEBHOM
KHU3HH C eNIBI0 00ecTieyeHns Oe30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPYKAIOIINX JIFOJICH,
coONrofieHusl 3/I0pOBOTO O0pa3a KU3HU, HOPM TIPaMOTHOTO IIOBEJIEHUS B OKpY’Karollei
MPHUPOJHON CpeJie; MOHMMaHHEe HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHIKCHUN COBPEMEHHOMN
OMOJ0rUM ¥ OMOTEXHOJIOTHI 1711 pallMOHAILHOTO MPUPOIOIIOJIb30BAHNUS;

8) cpopMUpOBAaHHOCTH YMEHHS peliarh OWOJIOTMYECKHWE 33aJa4d, COCTaBISTh
FEHOTUIIMYECKUE CXEMbl CKpPEUIMBAaHUS [UIl pa3HbIX THUIOB HACJIEJOBAaHUsA [PU3HAKOB Y
OpraHU3MOB, COCTABJIATh CXEMbI IIEPEHOCA BELIECTB M SHEPIUU B IKOCHCTEMax (LU MUTaHUS,
MIUIIEBHIE CETH);

9) chopmMHupOBaHHOCTH YMEHHI KPUTHYECKH OICHWBATH HMH(OPMAIMIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElNCTBa
MaccoBOi WH(pOpMAIMK, HAYYHO-TIOMYJISAPHBIE MAaTepHajbl); HHTEPIPETHPOBATH ITUYECKHE
ACTIEKThl COBPEMEHHBIX MCCIIEI0BAHUIN B OMOJIOTUH, MEIUIIMHE, ONOTEXHOJIOTUU; pACCMAaTPUBATh
ry100aTbHbIE SKOJIOTUYECKHE MPOOJIEMBbI COBPEMEHHOCTH, (HOPMUPOBATH 1O OTHOLICHHUIO K HUM
COOCTBEHHYIO MO3HUIINIO;

10) chopmupoBaHHOCTH YMEHHH CO37aBaThb COOCTBEHHbIC IHCHbMEHHBIE M YCTHBIC
COOOIlleHUsI HA OCHOBE OMOJIOTHYECKOW MH(OpPMAIMK M3 HECKOJIBKHX HWCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmapar OMoJ0THH.

10 k1ace

IIpenmerHble pe3yJabTaTbl OCBOeHUsI y4eOHOro mnpeaMera «buosorus» a0JIKHBI
OTPaKATH:

1) chopMupOBaHHOCTD 3HAHUN O MECTE M POJIM OMOJIOTHMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS; O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
6uonornu; GyHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKA JUIs peIlieHHs] )KU3HEHHBIX 3a]a4;

2) yM€eHHE pacKphIBaTh CO/IEPKaHNE OMOIOTMUYECKUX TEPMUHOB U TIOHATUM: )KU3Hb, KIIETKA,
OpranusM; Meradosin3M (0OMeH BEIIeCTB U MPpeBpallleHue YHEPT U ), TOMEOCTa3 (caMoperysus),
yYpOBHEBasi  OpraHW3alusi  JKMBBIX  CHCTEM, CaMOBOCHpPOHU3BENEHUE  (pErmpOIYKIIHS),
HaCJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE;

3) ymeHue wuznaratb OHMOJIOTMYECKHE TEOpUU (KJIETOYHAs, XpPOMOCOMHAas, MyTallMOHHas,
LEHTpaJlbHas JI0rMa MOJIEKYJIspHOi Ouosnorum), 3akoHsl (I'. Mennens, T. Moprana, H. U.
BasuiioBa) u yueHus (0 eHTpax MHOTOOOpa3us U MPOUCXOKIEHUS KyJIbTypHbIX pactenuid H. U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

4) yMeHue BIaJeTh METOJaMH HAyYHOrO TIO3HAHMsI B OMOJIOTUU: HAOII0IEHUE U OIIMCaHUe
KHUBBIX CHCTEM, IIPOLIECCOB U SBIEHHI; OpraHu3alus M IPOBEJACHHE OHOJIOrMYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHHE THIOTE3bl; BBISBICHHE 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUi U 3aKOHOB; YMEHHE JIeaTh BHIBO/IBI HA OCHOBAHHMHU MOJIYUE€HHBIX PE3YyJIbTATOB;

5) yMeHue BBIIEATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KIETOK MIPOKAPUOT U DYKAPHUOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
NpEeBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mel03a, OIIOIOTBOPEHHS, PA3MHOXKEHUS, UHIAUBUIYaIbHOIO Pa3BUTHSA
opraHusma (OHTOI€He3);

6) yMeHHE PUMEHSITH MOTY4YeHHbIE 3HAHUS )11 00bICHEHUS! OMOJIOTHUYECKUX IPOIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C 11€IbI0 00eCTIeUeHUs
0€30MacCHOCTH CBOEr0 3JI0POBbS M 370POBBS OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOpPM
IPaMOTHOTO TOBEJEHHUSI B OKPY)KAIOLICH NPUPOAHON cpeae; MOHMMaHUE HEOOXOIUMOCTH



UCIIOJIb30BAaHUS IOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul PalMOHAIBHOIO
[IPUPOIONOIB30BAHUS;

7) yMeHMe peuiaTh JIEMEHTAapHble T€HETUYECKHE 3aJjaud Ha MOHO- M JUTHOpHIHOE
CKpEIlMBAaHUE, CLEIUIEHHOE HACJIEI0BAaHUE; COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPELMBAHUS
JUI IpEeJiCKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

8) yMeHHUe BBIOJHATD JTA0OPATOPHBIE M MPAKTUYECKHE PaOOTHI, COOMIOAATh MpaBUiIa TIPU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

9) yMeHue KpUTHUYECKH OLIEHWBATh U MHTEPHPETHPOBATH MH(OPMAIHIO OMOIOTHYECKOTO
COJIepKaHNUs, BKIIIOYAOIIYIO TICEB/IOHAYUHbIE 3HAHUS U3 Pa3IMUHbIX UCTOUHUKOB (CMU, HayuHO-
NOMYJISIPHBIE MaTepuallbl); ITUUYECKHUE AaCIEKThl COBPEMEHHBIX MCCIENOBAaHUN B OHOJIOTHH,
MeuIuHe, OMOTEXHOIOTHH;

10) ymeHue co3gaBaTh COOCTBEHHBIC NHCHbMEHHBICE W YCTHBIE COOOIICHHS, 0000IIas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

11 kaacc

IIpenmeTHble pe3yJabTaThl OCBOeHUsI Y4eOHOro mnpeamera «buosorusy A0LKHBI
OTpaXKaTh:

1) chopmMupoBaHHOCTh 3HAHUNA O MECTE€ W POJIM OMOJOTHH B CHUCTEME HAyYHOTO 3HAHUSA
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS; O BKJIA/Ie POCCUMCKUX U 3apYOCKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Oouonornu; GyHKIMOHAIBHON IPaMOTHOCTH Y€JIOBEKA JIJIsl pEIICHUS )KU3HEHHBIX 3a71a4;

2) yMeHHE pAaCKpbIBaTh COACpNKAHHE OMOJOTUYECKHMX TEPMUHOB M TOHSITHM: BH]I,
TOITYJISIIHSL, TEHO(OH, SBOIONHNSA, IBUKYIINE CHIIBI ((DAaKTOPBI) SBOIIOLINH, TPUCIIOCOOICHHOCTD
OpraHM3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKHe (aKTOpbl, HSKOCHUCTEMa, MPOAYIECHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MUTaHUs, SKOJIOrHUecKas nupamuia, ouoreoneHos, ouocdepa;

3) ymeHue wu3naratb OuoJIOTHYEeCKHE Teopuu (dBoitorMoHHas Tteopuss Y. JlapBuHa,
CHHTETUYECKAsi TEOPHS SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoacTra K. M.
bapa, yepenoBanus rinaBHbIX HampaBieHMH W myted sBomoruu A. H. CeBepuoBa, yyeHus o
o6uocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KHUBBIM CUCTEMaM;

4) ymeHue BIa/ieTh METOJaMU HayYHOTO NMO3HaHMs B OMOJIOTHMU: HAOIIOACHNE U ONMCAaHUe
KHUBBIX CHCTEM, TIPOLIECCOB W SBJICHW;, OpraHW3alus W TPOBEICHHE OHOJIOTHYECKOTrO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl; BBIIBICHUE 3aBUCHUMOCTH MEX]IYy HCCIECAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX TOHSTHA,
TEOPH U 3aKOHOB; yMEHHE JIeNIaTh BHIBOJIbI HA OCHOBAHUH MTOJIyYEHHBIX PE3YJIbTAaTOB;

5) yMeHue BBIICTSATH CYIIECTBEHHBIE TIPU3HAKU CTPOCHHUS OMOJIOTHYECKIX 00BEKTOB: BUIOB,
HOMYJSALUM, MPOAYLEHTOB, KOHCYMEHTOB, pPEAYLIEHTOB, OHOI€OIEHO30B U 3KOCHUCTEM;
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB M TOTOKA YHEPTHH B SKOCHCTEMAX, aHTPOTIOTCHHBIX H3MEHEHUI B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;

6) yMeHHE IPUMEHSATH MOJTy4YEeHHbIE 3HAHUS [ OOBSICHEHUST OMOJIOTHYECKUX MPOLIECCOB U
SIBIICHHM, JIJISI IPUHSTHS PAKTUIESCKUX PEIICHUH B MIOBCETHEBHON YKU3HU C TENBI0 00eCTICUeHHS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
TPaMOTHOTO TIOBENICHHUSI B OKPY)KAIOWIEH TPHPOTHOW Cpefe; MOHMMaHUue HeO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu JUIst panroHaIbLHOTO
IPUPOOTIOIH30BAHNS,

7) yMeHHue pemiath 3JIeMeHTapHble OMOJIOTHYEeCKHe 3a/laul, COCTABIATh CXEMbl IepeHoca
BEIIIECTB 1 SHEPTHUH B SKOCHCTEMax (11U NMUTAHUS );

8) yMeHHe BBIOJHATD JTa0OpaTOpHBIE M MPAKTUYECKHE PadOThI, COOMIOAATh MpaBUiIa IpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;



9) yMeHHEe KPUTHUYECKH OLIEHWBATh U MHTEPIPETHPOBATH MH(DOPMAIHIO OMOIOTHYECKOTO
COJIeprKaHUsl, BKITFOYAIOIIYIO IICEBIOHAYYHBIE 3HAHUS U3 Pa3INYHbIX HcToUHUKOB (CMU, Hay4dHO-
MONYJSipHBIE ~ MaTepuajbl); paccMaTpuBaTh  TJI00ANBHBIE  JKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (()OPMUPOBATH 11O OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

10) ymeHue co3maBaTh COOCTBEHHBIE INMHCHbMEHHBIE W YCTHBIE COOOIIEHUsS, 0000Ias
OMOJOTUYECKYI0 HMH(POPMAIIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

4. TemaTuyeckoe MNJIAHUPOBAHUE
10 kaacc (34 yaca)

Ne | Tema Kosaunue | Dnexktponnsie (1ugposbie)
CTBO o0pa3oBaTe/IbHbIE pecypchl
4acoB

1 | buonorus kak Hayka 1 OnekrpoHHas oubnuoreka IBLS

https://mng.iblschool.ru/

W3ydeHne coBpeMeHHBIX METO/IOB

OMOJIOTUYECKHUX UCCIIEAOBAHUI

https://content.edsoo.ru/lab/item/75

2 | XuBble CcHCTEMBI W HX 1 OnexrponHas oubamoreka IBLS

OpraHHu3aIHs https://mng.iblschool.ru/

YpoBHH OpraHU3aIuU )KUBOW TIPUPO,IBI

https://uchebnik.mos.ru/material/app/81525

3 | XuMudeckuii coctaB U 7 OnexrponHas onbamoreka IBLS

CTPOCHHUE KJICTKH https://mng.iblschool.ru/

buonoruueckue GpyHKIuU OEIKOB.

JlaGopatopHnas pabora «3yueHue

KaTaIMTHIECKON aKTUBHOCTH ()EPMEHTOB

https://uchebnik.mos.ru/material_view/atomi

c_objects/9844400

W3ydyeHne  KaTalUTUYECKOM  aKTUBHOCTH

bepMeHTOB B YKUBBIX TKAHSIX

https://content.edsoo.ru/lab/item/65

[TpokapuoTnueckast kierka. JlabGopartopHas

pabota «CpaBHEHHE CTPOEHHUS  KIJIETOK

pacTeHUi, KUBOTHBIX, TPHOOB U OaKTEpUii»

https://uchebnik.mos.ru/material_view/lesson

_templates/1958193

JlaGopatopHas pabota "CpaBHEHUE CTPOCHHUS

KJIETOK PACTCHHH, )KUBOTHBIX, TPHOOB 1

OakTepHii»

https://uchebnik.mos.ru/material _view/lesson
templates/5353

OO6nHapyxeHne OeIKOB B OMOJIOTHUECKUX

00BeKTax MyTeM MPOBEICHUS KaueCTBEHHBIX

peakmii https://content.edsoo.ru/lab/item/72/

TemaTtnueckasi KOHTposbHas pabora Nel

4 | KXuzHenesaTenbHOCTh 7 DJeKTPOHHAS oubmmoTeKa IBLS
KJIETKH https://mng.iblschool.ru/
Knerka — eIUHHIIA CTPOEHUS u
JKU3HEACSITEIbHOCTU

https://uchebnik.mos.ru/material/common/Fiz
ikonModule/15610



https://mng.iblschool.ru/
https://mng.iblschool.ru/
https://mng.iblschool.ru/
https://uchebnik.mos.ru/material_view/lesson_templates/5353?menuReferrer=catalogue&search=строение%20клеток%20растений%20животных%20бактерий
https://uchebnik.mos.ru/material_view/lesson_templates/5353?menuReferrer=catalogue&search=строение%20клеток%20растений%20животных%20бактерий
https://mng.iblschool.ru/

N3yuenue CTpOEHUSA XPOMOCOM
https://content.edsoo.ru/lab/item/71

Temaruueckas KOHTpOJIbHASI pabo

Ta Ne2

KontposbHas pabota 3a monyroaue 1

5

PasmuoxeHue
WHIUBUyAJIbHOE
pa3BUTHE OPraHU3MOB

u

5

DOnekrponHas oubmamoreka IBLS
https://mng.iblschool.ru/

«MHTO3 B KJI€TKaX KOHUHKA KOpHA JIyKa»
https://uchebnik.mos.ru/material_view/lesson
_templates/1934436

Hab6mronenue a3 MuTo3a Ha TOTOBBIX
MHKpOIIpenapaTax U ux OIUCaHue
https://uchebnik.mos.ru/material/common/Fiz
ikonModule/16081

HCCJ’ICI{OB&HI/IG HU3MCHCHUA XPOMOCOM IIpHU
MUTOTHYECCKOM JACJIICHUU B KJIICTKaxX paCTCHI/Iﬁ
https://content.edsoo.ru/lab/item/68
CrpoeHue ciepMaTo3onjia
https://uchebnik.mos.ru/material/app/255489
JlaGopaTtopHast pabora «M3yueHue cTpoeHus
IIOJIOBBIX KJIETOK HAa I'OTOBBIX
MHKpOIIpernapaTax»
https://uchebnik.mos.ru/material_view/atomi
c_objects/10330899

N3yuenune cTpoeHust 1 00pa3oBaHUs
IIOJIOBBIX KJIETOK
https://content.edsoo.ru/lab/item/73

TemaTuyeckas KOHTPOJIbHAs pado

Ta Ne3

6

HaCJ'ICI[CTB CHHOCTb
HN3MCHYHBOCTD
OpTraHHU3MOB

)51

9

OnexTpoHHas 6ubmuoteka IBLS
https://mng.iblschool.ru/

HOCTpOCHI/Ie BapHWalfMOHHOTO psa U
BAapUALlMOHHOMN KpuBOH. Pacuer
CTaTUCTUYCCKUX 3aKOHOMepHOCTeﬁ
MOAUGUKAITMOHHONW U3MEHYMBOCTH
https://uchebnik.mos.ru/material/common/Fiz
ikonModule/17763

HccnegoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAITMOHHONW U3MEHYMBOCTH
https://content.edsoo.ru/lab/item/77
Myrtanuu: npupo/ia u KiaccuuKanuu
MYyTaLHi
https://uchebnik.mos.ru/material/common/Fiz
ikonModule/15783

Pemnrenne reHeTnueckux 3amad
https://content.edsoo.ru/lab/item/74
I'eneamormueckuit ananms. TUoBwle 3agaun
((HOCTpOCHI/IC " aHaJIn3 poaOCIIOBHBIX»
https://uchebnik.mos.ru/material/common/Fiz
ikonModule/17535

[IpakTuueckas pabota «CocTtaBieHue u
AHAJIU3 pOAOCIOBHBIX»
https://uchebnik.mos.ru/material_view/atomi
c_objects/10813030



https://mng.iblschool.ru/
https://mng.iblschool.ru/

Cenexius
OCHOBBI OMOTEXHOIOTHH

OpraHU3MOB.

DJIeKTpOHHAs Ooubmoreka IBLS
https://mng.iblschool.ru/

N3yuenne MeETONOB CENEKUIUU OpPraHU3MOB
https://content.edsoo.ru/lab/item/76

I'eneruka u cenekuus. MeToIbl CENEKIIUU.
L{eHTpbI MPOUCXOKICHUS TOMAIIHUX
pacTEeHUN U KUBOTHBIX
https://uchebnik.mos.ru/material/common/Fiz
ikonModule/15615

Buneoskckypeus. Cenbckoe X035MCTBO U
cenekuus B ieHTpe Mocksl. ConoBreB A. H.
YHuBepcuteTckue cyoo0ThI
https://uchebnik.mos.ru/material_view/atomi
c_objects/3125508

Temaruueckasi KOHTpoJibHas paboTa Ned

KontposbHas padoTa 3a nosyrogue 2

HToroBast KOHTpOJIbHASL padOTa 3a roJ

11 kaace(34 yaca)

Ne | Tema Kosmue | DinexkrponHnsie (HuppoBbie)
CTBO o0pa3oBaTe/bHbIE Pecypchl
4yacoB
1 OBOIOIMOHHAS 9 OneKTpoHHas O6ubnmoreka IBLS
Ouonorus https://mng.iblschool.ru/
N3yuenune KpUTEPUEB BUZA

https://content.edsoo.ru/lab/item/79
Habmonenne o ommcanme ocobeil Buma IO
MOP(OJIOTrHUECKOMY KPUTEPHUIO
https://uchebnik.mos.ru/material_view/lesson
_templates/1961672

N3yuenne mpucnocoO0IeHHOCTH OPTaHU3MOB
K cpenie oOuTaHus
https://uchebnik.mos.ru/material_view/lesson
_templates/825590

Tematuueckasi KOHTposibHasE paboTa Nel

2

Bo3aukHOBeHUE "
pa3BUTHE  KU3HU  HaA
3emie

9

OnekrponHas oubamoreka IBLS
https://mng.iblschool.ru/

OCHOBHEI€E dTanbl SBOJJIIOLIUH OPraHUYCCKOro
MUpa Ha 3emiie
https://uchebnik.mos.ru/material_view/atomi
c_objects/7471571

Tematuueckas KOHTposibHast paboTa Ne2

Kont

OJIbHAas pa60Ta 34a MMoJiyroauc 1

3

Opranusmel
OKpYy>Karolas cpeaa

n

7

DNeKTpOHHAs OoubmmoTeKa IBLS
https://mng.iblschool.ru/

JlaGopatopnass ~ pabota «OcobeHHocTu
CTPOEHHUS  pPAaCTeHMH  pPa3IUYHBIX  MECT
obuTaHuUs»

https://uchebnik.mos.ru/material_view/atomi
c_objects/11296119



https://mng.iblschool.ru/
https://mng.iblschool.ru/
https://mng.iblschool.ru/
https://mng.iblschool.ru/

AbuoTtnueckue GpakTopsl. THUIOBBIE 3aa4u
«IIpenensi

TOJIEPAHTHOCTH U JIMMUTUPYIOMINE (HaKTOPHI»
https://uchebnik.mos.ru/material/common/Fiz
ikonModule/17441

TemaTndeckas KOHTposIbHast paboTa Ne3

4 Coo0mrecTBa u
JKOJIOTUYECKUE CUCTEMBI

9

DOnekrponHas onbamoreka IBLS
https://mng.iblschool.ru/

buonenos u skocucrema. Poiau opranuzmMoB B
OKOCHCTEMEC, MC)KBHUIOBbIC BSaHMOHefICTBHH
https://uchebnik.mos.ru/material/common/Fiz
ikonModule/15452

Okocucrema. Tpodpuueckue ypoBHH,
IINIICBBIC L CITN. DKOJIOTHYECKUE MMUpaMH bl
https://uchebnik.mos.ru/material/common/Fiz
ikonModule/16346

buocdepa — rinobanbHas SKOCUCTEMA.
Yuenue B. U. Bepnaackoro o 6uochepe
https://uchebnik.mos.ru/material/common/Fiz
ikonModule/15411

Temaruueckasi KOHTpoJibHas paboTa Ned

KontposbHas padoTta 3a nosryrogue 2

HToroBasi KOHTpOJIbHAsL padoOTa 3a o

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e buonorus. 10-11 kiacc: YueOHuk 115 o01ieoOpazoBarenbHbIX opranuzanui. [laceunnk
B.B., Kamenckuit A.A., Pyouos A.M. u apyrue /Ilox pen. I[laceunnka B.B. AkunonepHoe
obmiectBo «M3narenscTBO «lIpocBemienue»

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. https://resh.edu.ru/subject/5/10/ - opunmanbHblii caiiT Poccuiickoit SKOHOMHUYECKOU

IIKOJIBI

2. https://resh.edu.ru/subject/5/11/ - oburmanbHbIi caliT Poccuiickoi 3KOHOMUYIECKOI

HIKOJIBI



https://mng.iblschool.ru/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/

