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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEICIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO cCoOJepkaHus ydeOHoro mnpenmera «buomorus» cocraBuiIn:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIECH, COJCpKaHUSA,
pe3ynbTaToB 00y4eHHs U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBIMYCKHHUKOB, MOJOXEHHS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit @enepanun, a Takke MOJIOKEHUS O crienu(rKe OUOIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECHEUYEHHU CYIIECTBOBAHHS YEJIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOTrPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHHUE O IENIX, 00 00mIeit cTpareruu 00y4YeHuUs,
BOCIIMUTAHUS M Pa3BUTUS O0OydYaromIMXCs cpeacTBaMu ydeOHoro rmpenmera «buonorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue o
paszenam W TeMaM, PEKOMEHIYEMYIO IOCIIe0BAaTeIbHOCTh M3yUeHHsI Y4eOHOro Mmarepuaia C
y4€TOM MEXKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKA 00pa30BaTEIbHOTO ITpOIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUarOINXCS.

B mnporpamme mo OHOJOTMM Tak)Ke YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEIMETHBIM pe3ysibTaTaM OO0ydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOMN AEATEIbHOCTH/yU4eOHBIX NeHCTBUN 00ydJarONIMXCsl 10
OCBOEGHHIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme mo 6uosnoruu (10—11 kmaccel, 6a30BbIif YpOBEHb) peaaM30BaH MPHHIIMII
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
OpeACTaBIeHUH O 370pOBOM o0Opa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpY’Karomien
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HaHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIONINX B HUX
IPOIIECCOB B TMPOrpaMMe MO OHOJOTMU YJIENEHO BHHMMAHHUE MHCIOJIb30BAHUIO IOJTyUYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIs1 PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHCIe: TPOGUIaAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJIOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHS,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHMS B OKPY’KaloUIel MpUpPOAHOI cpele,
aHaIM3a BIMSHUS XO3AWCTBEHHOM MEATENHHOCTH YENOBEKa Ha COCTOSHUE MPUPOTHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMpaBIEHHOCTH Y4eOHOTO
npeamera «BbHONOTHS TMPOTUKTOBAHO HEOOXOIUMOCTBIO 00ECTIeUeHHs YCIOBUN JUTSl PEIICHHS
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpask Mpeoiaraet
dbopMupoBaHHE Yy OOYYArOIIMXCS CIOCOOHOCTH aqalTHPOBAThCS K H3MEHEHHSIM JTUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHHMaeT BakHOe MecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOUIMXCs MPEICTaBICHUNH O HAaydyHOM KapTHHE MMHpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpTaHMW3allMi M OHBOJIOLMH, CO3MaéT YCIOBHS JUIsl: TO3HAHWS 3aKOHOB J>KUBOW MPHUPOJIBI,
(dopmupoBaHuss (QPyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

bonbmioe 3Hadenwe OwWoorHs HMMEET TakKe [UIsl PELIEeHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouero o0pa3oBaHus, couuann3auuu oOyyatomuxcs. M3yuenue



Ounoaorun o0OecnieunBaer yCIIOBUS Ui (dhopMupoBaHUs MHTEIJICKTYaJbHBIX,
KOMMYHHKAITMOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYpHI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUU C MPEICTaBICHUSAMH M3 JPYTHX Y4YeOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ul ONpENENCHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHUIO €T0 COAEPKaHUsI, MPEJACTABICHHOTO B IporpaMmme o OUOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIuecs JOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POpMUPOBAHMS OOIIEH KyJIbTYpbI, ONpEAEISIOnne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’XKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTelibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpOBaHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U IEHHOCTHBIX
OPUEHTALMAX JTUIYHOCTH, CTOCOOCTBYIOIMINUX TYMaHU3AIIMK OMOJIOTMYECKOTO0 00pa30BaHus.

CTpyKTYypUpOBaHUE COJCpXKaHUS Yd4eOHOro MaTepuaja B TporpamMmme o OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMUUTENBHBIX OCOOCHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpPOBHEBON OpraHu3alMiid U HBOJIONHMHU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOrHs» BBIIEICHBI CISAYIONINE COACpIKATEIbHBIC JINHUU:
«buonorusa kak HayKa. MGTOIH)I HAay4YHOI'O ITO3HAHUA, «Knerka xak Omojorudeckas CucreMmay,
«Opranmu3m kak Ouonoruyeckas cuctema», «Cucrtema u MHOrooOpasue OpraHMuecKOro MUpay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Leny u3ydyenuss yueOHoro mnpeamera «buosorus»» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOIB30BaTh 9TU 3HAHMSI ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 0OBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Joctuxenue nenu u3zydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOEHHE OOYYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWIaX, CIY>KalIMX OCHOBOW Uisi (OpMHUpPOBaHUS
HpeI[CTaBJ'IeHI/Iﬁ (6] eCTeCTBeHHO-HaquOi/JI KapTuHC MHpa, O MCTOAAaX HAYYHOI'0 I10O3HAHMHA,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM pa3HOrO YPOBHsS OpraHu3alluy,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMM HAayYHBIX B3IJISIZIOB,
UJEN U TIOJIXO/I0B K U3YyYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aLUY;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOIe KyIbTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYKAIOIIEr0 MUpa KUBOW MPUPOILI HA
OCHOBAHWU 3HAHUU U OIlbITa, MMOJTYYCHHBIX ITPU U3YUCHUU 6I/IOJ'IOI‘I/II/I;

dbopMupoBaHKEe y OOYyYarONIUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, PAa3BUTUHU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI U arpoOHOTEXHOIOTHIA;

BOCIIMTaHUE y6e}K)IéHHOCTI/I B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KUBOH IIpUPOALI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOACHUS STUYECKUX HOPM IPHU MPOBEICHUN
OMOJIOTUYECKHUX UCCIICIOBAHMIA,

OCO3HAaHHUEC LICHHOCTHU 6I/IO.HOI‘I/I‘ICCKI/IX 3HAaHUHU AJI1 MMOBBIICHUS YPOBHSA HKOJIOTUYCCKOU
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCJEACTBHI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPYXKAIOWIEH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONTIOICHHE Mep MPO(PHIAKTUKY 32a00JICBaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosnorus», nyyaemas Ha 6a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOJISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.

Jlnst u3ydyenusi Ouosoruu Ha 0a30BOM YPOBHE CPEIHEro o0IIero 0Opa3oBaHUs OTBOTUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMHU
€CTeCTBEHHBIMU HayKaMH, Quiiocoduei, 3TUKON, 3cTeTHKON U mpaBoM. Ponb Ouonoruu B
(dbopMHpPOBaHNN COBPEMEHHOW HAY4YHOH KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Metoap!l o3HaHUS KUBOM MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEPEHHE,
KJ1accu(pUKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

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

Tabmuubl 1 cxembl: «MeTOABI TTO3HAHUS KUBOW TIPUPOIBI».

JlaGopaTopHble U MpaKTH4YecKHe padoThI:

[Tpaktueckass pabotaNe 1. «Mcmonb3oBaHWe pPa3IUYHBIX METOAOB MPHU H3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIMA,  TKAHEBbIA, OPraHU3MEHHBIM,  MONYJISLUHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpraHU3alMu KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJBJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosia 1 MUHEpasbHbIE BEIECTBA.

@yHKIIMM BOJBl U MUHEpAJIbHBIX BeEllecTB B KieTke. [loanepikaHue OCMOTHMYECKOIO
Oananca.

benku. CocraB u ctpoeHune 0elIKoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmble
U 3aMEHHUMbIE€ AMMHOKHCIOTHL. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPyKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMNU OEITKOB.

®epMmeHThl — OHojJoruyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Omianuuss  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYrneBoabl: MOHOCAaXapH bl (TII0K03a, pub03a U J1e30KCupru003a), AucaxapHibl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoio3a). buomornueckue ¢(yHKIMH
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pyHkunu aunuaoB. CpaBHEHUE YTIIEBOAOB, OEIKOB M JIMIHIOB Kak
VCTOYHUKOB DHEPIHH.



Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuumu JIHK. Crpoenne u ¢pynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kierke. Kiierounas teopus — nmpumep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOIie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuotuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbsmku, muzocomsl. [lomyaBToHOMHBIE
OpraHoujbl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. IIpoucxoxneHne MHUTOXOHIAPUHA W IUIACTHUA.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUYKHU, KIyTUKH. DyHKIMM OPraHouI0B KIETKHU. BritoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJECH,
«Pacnipenenenne XUMHYECKUX 3JIEMEHTOB B )KMBOW ITPUPOJIEN.

Tabmuer u cxembl: «llepuoguyeckas Tabmua XUMHUYECKUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl o6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHune 3ykapuoTHUECKOM
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKN», «CTpOCHHE sApa KIETKU», « Y TIE€BOABDY, «JIunuasn.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIpENapaTbl PACTUTENbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass pabora Ne 2. «/3ydyeHHe CTPOEHHs KIETOK pacT€HUH, XHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpeNapaTax U UX OMHCAHHEY.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €MHOTO Mpoliecca MeTabonusma. Poipb
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboIn3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass (a3bl (orocuHTe3a. Peakuuum ¢doTocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XeMmocuHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAUYeHWE XEMOCHHTE3a I KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi oTkpeiTHs BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYCcoB. bakrepunodaru. bonesnun
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoneduuTa 4yenoBeka

(BY) - Bo30oymurens CIIMJla. OOpaTHas TpaHCKpHIIHS, peBEpTaza W HUHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  mutaHus», «Mertabomu3am»,  «MHUTOXOHAPHUS,
«JHepreTnueckuii oomen», «Xmnopomiact», «Dorocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1uka Bupyca CIIW[a, O6akrepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKW», MOjieThb cTpykTypsl JIHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounelii 1uKa, WM KU3HEHHBIM UKk kietku. Wutepdaza m muto3. Ilpoueccel,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [luTonornueckre OCHOBBI Pa3MHOXKEHHSI U MHIUBUAYaTbHOTO Pa3BUTHS
OpraHu3MOB.

Henenne wimetkn — muto3. Cramuu mwurtosa. [lporiecchl, mpoucxonsiyde Ha pa3HBIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — allonTo3.

®opMbl  pa3MHOXKEHHsSI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmomoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BETre€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJICKLIUU.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxondimue Ha craausx menosa. [loBenenue
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE Me03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [loM0BBIE Kene3bl:
CeMEHHUKHU U smuHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30H,
SUIEKTIETKa) — CclepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK W
crepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUS Yy IMO3BOHOYHBIX KUBOTHBIX: ApPOOJEHHE, TacTpyJsALus,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButne pacrenuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalUN
pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTKu
Oakrepuit», «CTpoeHHe MOJIOBBIX KJIETOK», «CTpoeHHe XpOMOCOMBI», «KIieTOUHBIH LUK,
«Penmukanus THK», «Mutosy, «Menos», «lIpsamoe u HenpsMoe paszButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaJJUN OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKON, MHKporpenaparbl «CrnepMaTro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka Miekonuramoomero», «KapuokuHe3 B KJIE€TKax KOpeUIKa JyKa», MarHUTHas
Mojienb-anmaukanus «/lenenue knetkn», moaens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnast pabora Ne 4. «M3ydeHwe CTpOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

IIpenmer m 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
HMOpHUOJIOTUY B CTAHOBJICHUU M'€HETUKHU. BKi1as pocCHIICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUUYECKUH, MOJEKYJIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH eIMHO-00pa3us rTuOpHUI0B MepBoro nokojaeHus. [Ipasumino
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOIO  HACJEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOLIEE CKpEIlBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHU JUIsl ONPEIeIeHNs] TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cuemnjieHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cliernieHns TeHOB B pe3yiibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHblE OpraHu3Mbl. HaciienoBaHue NPU3HAKOB, CIEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHJIbI ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonnslil psn u BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE TIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4MBocTh. KoMOMHATHBHAST M3MEHYUBOCTb.
Meiio3 u moJNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTalloHHas
u3MeH4nBOCTh. Kraccu¢ukanuss MyTaluii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHble. YacToTra U



MPUYHHBI MyTaluid. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIIAOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOreHETUYECKUH, OMOXUMHUYECKHUM, MOJEKYJISApPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomombto ITI[P-anammu3a. HacnenctBeHHsble 3a0o0ieBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHOM MpPeapacloiokKEHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICUCHUS TEHETHUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTHUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

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

Tabmunpl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«lurnbpuanoe ckpemuBanue», «L{UTOIOTHUECKHE OCHOBBI JUTHOPHIHOTO CKpPEIIMBAHUS,
«Merios», «B3aumMoaencTBie amielibHbIX T€HOB», «['eHeTnueckrne KapThl PaCTEHUM, ) KUBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIJIEHHOIO C MOJOMY,
«Kapuotunsl uyenoBeka © IKUBOTHBIX», «Bumel wu3MenunBoctn», «MonudukanronHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTalloHHas
MU3MEHYUBOCTDY.

Ob6opynoBanue: MoAeTU-aNIUIMKaLUU «MoHoruopuaHoe ckpeuBanue», «HemnonHoe
JOMUHUpOBaHue», «JluruOpunHoe ckpemuBanue», «llepekpéct Xpomocom», MHUKPOCKON H
MuKpornpenapar «Jlpo3oduna» (Hopma, mytauuu GopMbl KPbUILEB U OKpPacKu Telna), repdbapuit
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopHnast pabota Ne 6. «M3yueHne Moau(pUKaIMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BApPUALIMOHHOTO PsI/1a U BAPUALIUOHHON KPUBOI.

JlaGopatopHass pabora Ne 7. «AHanu3 MyTauMii y JApo30QWibl Ha TOTOBBIX
MUKpOIIpenaparax».

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

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa M Ipolecc. 3apoKICHHUE CENEeKIUU U foMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS M MHOrooOpaszusi KyJbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAMBUIYAIbHBIM OTOOPHI B CENEKLUU
pacTteHuil u kUBOTHBIX. OLleHKa 3KcTephepa. BIM3KOpoACTBEHHOE CKpeIIMBaHUuEe — MHOPUIUHT.
Uucras nwHusA. CkpenBaHWe YWCTHIX JIMHWK. ['erepo3uc, wWiauM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTopuauHr. OtnanéHHas rubpuauzanuss U e€ yCHexu.
HckyccTBEHHBI MyTareHe3 M IOJIYYEHHE MOJIUILUIONA0B. JlOCTHMIKEHMsI CENIEKIIMM pPACTEHHI,
YKUBOTHBIX 1 MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsle
KYJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHui. KIIOHMpOBaHME BBICOKONPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxembl: kKapra «LleHTpbl MpoOMCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonoruny, «Knetounsie KylabTypbl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE M TEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSKU IJIOJI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SUCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

OKcKypcuss«OCHOBHBIE METOIbl U JOCTHKEHHS CENEKIMU PACTeHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KJIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[TpeanocslIku BO3HUKHOBEHUS HBOJIOLMOHHON TEOPUM. DBOIIOLMOHHAs Teopus U eé
MecTO B Orosoruu. BiusHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMU U APYTUX HAYK.

CBuzerenbcTBa 3Bomonuu. [laneoHTosornyeckue: MOCIEA0BAaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexoiHble (opMbl. bruoreorpaduueckue: cxoicTBo
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iauuus SMOPHOHOB DPAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTWYHbIE, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHH3MOB HACIEICTBEHHOCTH H
OCHOBHBIX META0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IIpeanocbuiku BO3HMKHOBEHMS JIapBHHU3MA.
JIBuokyuiye Cuibl  3BOMIONMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TIpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNeN€HHAas HW3MEHYMBOCTb, OOpb0a 3a CyIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

Muxkpososmtonus. [Tomynsius Kak eTuHUIA BUIAa U 3BOJTIOIUH.

JBuxkyuie cuibl ((akTopbl) 3BOJIOLNUU BHUJIOB B Mpupoje. MyTallmoHHBIN Mpolecc U
KOMOWHATUBHAs HM3MEHYUBOCTh. [lomynsumoHHble BOJHBI U Jpeid renoB. M3zomsamus u
MUTpalus.

EctectBeHHbIl 0TOOp — HampaBistomuii gaxtop 3BojouUUd. POPMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yJsbTaT 3BOJIOIUH. [Ipumepsl npucnocoOnenuit
y Opranu3mMoB. ApoMop(}03bl U HJIHO0-3aNI TAIUH.

Bun u BumooOpaszoBanme. Kputepunm Buma. OcHoBHBIE (GOpPMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxposBomonus. PopMbl 3BOMIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienapHasi. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  IPEIKOB. IIporpeccupyrouias
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpanuu:

IToprpersr: K. Jlunnedt, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmunplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emie», «3apoAblu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOppObBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue mOpos
JKUBOTHBIX), «ITomynsiumy, «MyTanuonHas U3MEHUYHUBOCTbY, «ApoMopho3bD»,
«Mnnoananranuny, «OO0mas aereHepauus», «JBuwxymue cuibl 3Bodtonuny, «Kapra-cxema
mapuipyrta nytemectBus Y. lapeuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0ieHHOCTh
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O6opyoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0Op IUIOA0B U
ceMsiH, Kosutekuust «lIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y KUBOTHBIX», Mojieldb « OCHOBHBIE
HAIPAaBIICHUS IBOIIOLUNY, 00bEMHAs MoJieb « CTpOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOJIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U pacTeHUi», Mozaenpb anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacexomoro», «Pa3BuTue nArymkm», Mukpornpenapat «Jlpozoduna» (HOpMa,
MyTaluu GOPMBI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaGoparopnas padota Ne 1. «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KU3HU Ha 3emJie.

JloHay4HbIe TPEJICTaBICHUS O 3apOXKACHUU >KU3HU. HaydHble runore3sl BOSHUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKON 3BoJonK. HavanbHable Tansl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHUE MPOTOKJIETKU. IlepBble KIeTKU U ux
sBoNMOLMA. PDOPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pa3Butne >xu3Hu Ha 3emie 1o 3paM u nepuoaaMm. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [lanmeos3oiickas spa u €€ TEpPHOIbl: KEMOPHHCKHUMA, OpPIOBUKCKHM,
CUITypPUNCKUH, I€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKka KJIMMaTa M TeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Tallbl 3BOIIOIUHI
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. [losiBieHue,
pacuBEeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
IpyIIBl OPraHU3MOB.

OBojronusl 4elnoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTHe npeacTaBlIeHUN O
IIPOUCXOXKAECHNUN YelloBeKa. MeTo1bl M3ydeHus: aHTpornorene3a. CxoAcTBa U pa3inyusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymue cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYHMBOCTH M
ecTecTBeHHBIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN Tpy/a, MBIIUICHNUE,
peub.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMEIbIH,
UenoBexk npsmoxondmuii, YenoBek HeanaepTaiabckui, YemoBek pa3zyMublid. Haxomgku
MCKOTIAeMbIX OCTATKOB, BPEeMsl CYyIIECTBOBAHUS, 00JIACTh PACIpPOCTpaHEHUsI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpOIEeOoHaHas (eBpa3uiicKasi), HEerpo-
aBcTpajioujiHas  (9KBaTOpUAlbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTaBUTENICH YEOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

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

Tabmune! 1 cxembl: «Bo3aukHOBeHHEe COJHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeloBeKa M YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJO0K
MPEJKOB COBPEMEHHOIO 4YeNoBeKay», «/[peBHeimme moam», «/peBHue moau», «llepBbie
COBpPEMEHHBIE JII0In», «UeoBeuecKre paco».

O6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblia, KPOMAaHbOHIIA), CICNKUA WIM M300pakeHHs KaMEHHBIX Opyaui
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpebdia), TeOXpOHOJIOTHIeCKas Ta0JuIa,
KOJUTEKIUs «POPMBI COXPAaHHOCTH UCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

[TpakTiueckas pabota Ne 1. «M3ydyeHne uckonaemMbIXx OCTaTKOB PACTEHHMM U )KMBOTHBIX B
KOJUTCKIIHSX).

DKCKypcusi «DBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WIH
KpaeBeuecKuil Mmy3en).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK HaykKa. 3aJadyd W pas3/elibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
MCCIIeI0BaHMUH. DKOJOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHas, IOYBEHHAs,
BHYTPHUOpPraHU3MEHHasl.

Oxonoruueckue (akropsl. Kimaccudukamus skogorudecknx (GakToOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOTIOTEHHBIE. J[eliCcTBHE KOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIEparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMBbl.

buotnueckue  Qaktopel. Bumbpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYPEHLHUS,
XUITHUYECTBO, CMMOMO03 U ero ¢opmel. [lapazutusm, koomnepamwus, MyTyaau3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIM3M, HeUTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA momyysinui. OCHOBHBIE TMOKA3aTeNId  IOIMYJISIUH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJIICHHOCTHU MOMYJIALNU U €€ PEeryIIsIiusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.



Tabmumpl u cxemsl: kapta «IIpupogasie 3081 3emimy, «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Dortonepuoausm», «llomymauuny, «3aKOHOMEPHOCTH pOCTa YWCIEHHOCTH IOMYJISIHUN
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTCHUI U3 PAa3HBIX MECT
0oOUTAHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo011ecTBa M DKOJOrH4YeCKHe CHCTEMBI.

CoobmectBo  opranusmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe W OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TMPOAYIEHTBI, KOHCYMEHTBHI, pPEIYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEprud B dKocucreme. Tpoduueckne (MHIEBBIE) YpOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMSA. DKOJOTHYECKHE MUPAMUAbL: MPOAYKLHH, UYUCICHHOCTH, Ouomacchl. CBOHCTBa
9KOCUCTEM: YCTOMYUBOCTb, CaMOperyisiius, pazsutue. Cykieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

bruopasHoobpasue kak (akTop ycToHumBOCTH dKOocucTeM. CoXpaHEHHE OMOJIOTHYECKOTrO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBs3b B Ouocdepe.

KpyroBopotsl BemiecTB U OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHME MPUPOJIBI U uenoBedyecTBa. CoxpaHeHue Onopa3sHooOpa3us Kak OCHOBA
ycroifunBoctu 6nocdepsl. OCHOBAa PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU peCypcamMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpanmuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupl u cxemsl: «[lumesbie nenu», «bHoEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobmiectBay, «llemn mnuTaHus», «OKoNOrMYecKas mnupamuaa», «buochepa u yenoBex»,
«JKocucreMa IMIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jecay, «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHBIE BO3JEHCTBUS HA TMPUPOIY»,
«BaxHeimme MCTOYHHMKM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmmias
cocrasisirolas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHuKoBbI 3G dexT», «PakTophl
PaaMOaKTUBHOTO 3arps3HeHust Onochepsny, «Obmas cTpykrypa ouochepsn», «Pacrpocrpanenue
x®u3HH B Onochepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriaepomga B O6mocdepe»,
«KpyroBopoT a3ora B npupojie».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunnynsie OMOIICHO3BD», repOapuii
«PactutenpHbie  cooOmecTBa»y, Kouiekuuu — «buonenos», «BpeguTtenn — BakHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYyJbTYyp», TepOapu M KOJUJIEKIMHM pacTeHU U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kuura Poccuiickoin
Deneparun, N300pakeHs] OXPaHIEMbIX BHJIOB PACTEHUH U KHUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cornmacho ®I'OC COOQO, ycranaBnuBaloTcsi TpeOOBaHMSA K pe3yjibTaTaM OCBOCHUS
00YyYaloUIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHMs: JINYHOCTHBIM, METAPEJAMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B CTPYKTYpPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buonorusay BbIJICIICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOyYaroIIMMHCA  POCCUHUCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOATEIHHOCTH U CaMOONPEICIICHHUIO,
HaJIM4YUEC MOTHBALlUU K O6y‘-IeHI/IIO 6I/IOJIOFI/II/I, LOEJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHUX
yOEXKIEHUHM JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYarolIMXCsl PYKOBOACTBOBATHCSA B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAJIMYUE SKOJOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTD LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JImaHOCTHBIE pe3yNbTaThl OCBOCHMs TIpeameTa «buomorus» AOCTUTalOTCS B EAUHCTBE
y4eOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COMOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
0011ecTBE MpPaBWIAMH W HOPMaMH TOBEJIECHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOMO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOPA3BUTHUSA, PA3BUTUA BHYTpeHHCﬁ Mo3nuuuu JIMYHOCTH, IMAaTPpUOTU3MA,
YBaXXEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IOKOJEHUIO, B3aUMHOIO
YBOXEHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanun, MpUpoOIE U OKPYKAIOIIEH cpelie.

JIngHOCTHEBIE PE3YIbTATBl OCBOCHUS yq€6HOF0 npeamMeTa «buomorusy JOJDKHBI OTpaXXaThb
TOTOBHOCTh M CHOCOOHOCTH O0Y4aroIIUXCsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTAlUW, TO3UTHUBHBIX BHYTPEHHUX
yOXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pCain3allid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1)rpaxaancKkoro BOCHMTAHUS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM TO3UIIMH  OOy4YalOMIeToCss KaKk AaKTUBHOTO H
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpX CO3JaHUU y‘I€6HBIX ITPOCKTOB,
pPEIICHUN yqe6HBIX 1 IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJTHCHUU OMOIOTMYECKUX SKCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IeflCTBHSIX HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOTO
BSaI/IMO,ZleI\/’ICTBI/IH J'IIO)ICfI C pasHbIMHA y6e)K,ZleHI/I$IMI/I, KYJbTYPHBIMU LHNEHHOCTSAMU U COLIMAJIbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIOHEHTOB MPH O0CYKJACHUH CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M MAMSITHUKAM IIPUPOJIBI,
JIocTXeHusIM Poccuu B HayKke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IC;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJ0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1EHHOCTh, TOTOBHOCTH K CITY>KEHMIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUas ICTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBAa, CTPEMIICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbl 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHass ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY H IICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHUE I[EHHOCTH TIPaBUJ WHAMBHIYyAJIbHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3IOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYA0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
JIeATETbHOCTb;



UHTEpEC K pa3nuyHbIM chepam nmpodeccHoHaTbHOU AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyAyIIel Ipodeccuu 1 peaarn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MUCTOYHHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE OMbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX IMOCJIEICTBUM ISl OKPYKAIOIIeH Cpeibl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJIOTHYECKHX MPoOIeM U IMyTel UX pereHus;

CHOCOOHOCTH HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MNpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
MpaBWJI TOBEJEHUS B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NCHCTBUN, NMPUHOCALIMX BPEI OKpY’KAIOUIeW MPHPOIHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MpPEeIIPUHUMAEMBbIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, AIKOJOTHYECKON KYJIbTYpBI, OIBITA
NEeSITeTbHOCTH  OKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
MO3HABATENIbHON, KOMMYHUKATHUBHOW M COIMAIBHON MpPakTHUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHSI HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JMalore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpPILICHCTBOBAHUE S3BIKOBOW M YATATEIBLCKOW KYJIBTYPBI KaK CPEJICTBA B3aMMOJICHCTBHUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OMONOrMH Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpEe KaK O eIWHCTBE TPUPOABI, UYeIOBEeKa W OOIIecTBa, B TIO3HAHUM ITPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOW LMBMIIM3ALMU: 0OecreueHus
HOBOT'O YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXO/A U3 INI0OATBHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMYECKUX 3HAHUH B IEJSAX MOBBIIMICHUS OOIIen
KYJBTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAIHLHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

NOHMMaHHE CYIIHOCTH METOJIOB MO3HAHHWS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalW3a M OObBACHEHHs SBJICHUMN
OKPYXaIoIIer0o MHUpa M MPOUCXOJAMMX B HEM H3MEHEHUH, yMEHHE JAelaTh O0OOCHOBAHHbBIE
3aKIIIOYCHHS] Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOMIUXCS MAHHBIX C IIETbI0 TTONyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIPHO HCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JUISl pEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIbHOCTH, TOTOBHOCTHh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA 10 OHWOJOTMHM B COOTBETCTBHH C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOro mpeamera «bUONOTHsS» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHHMS MHUPOBO33PEHUS  OOYYAIOMIUXCSA  MEXIUCIUTIIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbBIE TTOHATHS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHOW KapTHHBI MUpPa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM ()aKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, UCCleAOBaHUe, HAOIIOAeHNE, W3MEpPEHHE, SKCIEPUMEHT U APYTUX), YHUBEpCaIbHbIC
yueOHbIe JeicTBUS (MO3HABAaTEIbHbIE, KOMMYHHUKATHBHBIC, PETYJISATUBHBIE), 00ECIEUYUBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PaMOTHOCTH W COIMAIBLHON KOMIETCHIIMU OOYYaroIIuXcs,
CIIOCOOHOCTH o0yyJaronmxcst HCII0Ib30BaTh OCBOCHHEIC MEXAUCIUTUTMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJbHbIE yueOHBbIE JACWCTBHUS B II03HABATEIHHOU U
COITMAIbHOM MPAKTHKE.

MeranpeameTHbie pe3ysbTaTbl OCBOCHMSI MPOTPaMMBbI CPEIHET0 O00IIero 00pa3oBaHUsA
JTOJKHBI OTPaXkaTh:

OBiaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH N03HABATEJIbHBIMH /ICHiCTBUSIMH

1)0a3o0Bble JJornyecKkue AeMCTBHS:

CaMOCTOSITENIbHO (POPMYIHpPOBaTh M aKTyallM3MpOBaTh MpPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIB30BaTh TIPU OCBOCHUW 3HAHUWA TPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIH3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHTUN (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMHU MOHITUSIMH);

OTIPENIETISATh 1NN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUHM HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJbTATHI ACATEIHLHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUS UIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHUECKUE pacCyXkAcHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, [0 aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIHPOBATH
BBIBOJbI U 3aKITIOUCHUS,

MPUMEHSATh CXEMHO-MO/IEIbHBIE CPEACTBA AJIA MPEJACTaBICHUSI CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YIHTATOB IIEIISM,
OIICHUBATh PUCKH MOCIIECACTBHUI IS TEILHOCTH;

KOOPJIMHHUPOBATh M BBINONHATH, PAa0OTy B YCJIOBHSIX pEaJbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2)0a30Bble HCCIe0BaTeIbCKUE TeCTBUA:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U NMPOEKTHOW AEATEIbHOCTH, HaBBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIe IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BaTENILHOW AEATEIILHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
rUNoTe3y €€ pelleHus, HaXOAWUThb AapryMEHThl [Uld JJ0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AHAIN3UPOBATh IOJYYEHHBIE B XOJE€ pEUIeHUS 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK IMEPEeHOCa CPEACTB U CIIOCOOOB JeicTBUSA B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE WJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHaNM3UpPOBaTh HH(OPMALMIO pPa3IUYHBIX BHJIOB U (HoOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouonoruueckoi nHGoOpMaIuu, HEOOX0IMMOM JIJIs1 BBIITOJIHEHUS yUeOHBIX 3a1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMmmbl, TAOIHUIIbI, PUCYHKHU U IPYTOe€);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W TMPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1)o6menne:

OCYHIECTBIISITh KOMMYHHKAIIMN BO BCEX c(epax >KM3HH, aKTUBHO Y4acTBOBATh B JHAJIOTE
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOLIEHMs, IOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2)coBMeCTHAS JIeATEJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 YJieHa KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpencsiATh PO € Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KAXKJOr0 YJYaCTHMKA KOMaH/bl B OOLIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B pPa3jMYHbIX CHUTyalusX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1)camoopranu3anus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUU LIEI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTH COOCTBEHHBIE 3aJayd B 00pa30BaTENbHON JEATENBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;



BJIaJICTh HaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTaTOB M OCHOBAHUI, HCIIOIB30BaTh NMPUEMBI pedieKCun
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMEThb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKEHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPH aHAJIU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

3)npunsiTHe ceds M IPYyrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTHI JPYTUX [IPH aHAJIU3€ PE3yJIbTaTOB JAEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT creruduueckue st yueOHoro npeamera «buosnorus» HaydHble 3HaHWS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U NPeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTEIbBHOCTH MO IOJYYEHUI0 HOBOTO 3HAHMSI U NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTyallUsIX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHbI [0 rogaM 00yUeHHUSL.

[IpenMeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4HOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HaYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOex HbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeILEeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEPKaHWE OMOJOTMYECKHX TEPMHUHOB U MOHATUMN: KU3HB, KJIETKa,
opraHusM, Merabonu3M (0OOMEH BeIeCTB M  MpEeBpalleHUue DHEPruu), TIoMeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX CHUCTEM, CaMOBOCIPOM3BEIECHUE
(penpoayKiusi), HaCJIeCTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHE H3JaraTb OMOJOTMYECKHEe TEOpHM (KJIETOYHas, XpOMOCOMHas, MYTallMOHHAs,
LEHTpaJibHas JI0TMa MOJeKyJsipHOH Ouoinorun), 3akonsl (I. Mennmens, T. Moprana, H. .
BaBuioBa) u yuenus (o LeHTpax MHOI00Opasusi U MPOMCXOXKAECHUS KyJIbTYpHbIX pacteHuid H. 1.
BasuiioBa), onpenenars rpaHuibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJa/IeTh METOJaMH HAay4HOTO MO3HaHUs B OMOJIOTHMHU: HAOJIIOJEHHE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIEHUH, OpraHu3alys M IPOBEACHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHATHUH,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUHU MOJyUYEHHBIX PE3YJIbTaTOB;

YMEHHME BBLIEISATH CYLIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIECTB U
IpeBpalleHys] YHEPruu B KIIETKe, (OTOCHHTE3a, IUIACTUYECKOr0 M IHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOJIOTBOPEHHS, PA3MHOKEHUSI, WHANBUAYAIbHOTO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHATHh MOJTy4YEeHHBIE 3HAHUSA Uil OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JJIs1 IPUHATHS NIPAKTUYECKUX PELICHUH B IOBCEIHEBHON KU3HHU C 1I€JIbI0 00eCTIeUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXAIOIIUX JIIOJEH, COONIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHUH JAJsl palliOHAIILHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PabOThI, COONIONATh MpaBHiia TpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHYECKH OILICHHBATh W HHTEPIPETHUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJIepKaHUsA, BKIIOYAOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 PA3IMYHBIX HMCTOYHHUKOB (CPEICTBA
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas
OMoNoTNYecKyl0 HH(POPMAMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAaMOTHO HCIOJBh30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOeHHsS yueOHOro mnpeamera «buonorus» 6 I1 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOSKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh CO/IePKaHNE OMOJOTHUECKUX TEPMUHOB U MTOHATHI: BUJI, TIOTYJISIIIHS,
reHo(oH, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpBI) 3BOJIONUHU, MPUCIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyLIeHTbI, LIeNN MUTaHUs, SKOJoruyeckas nupaMua, buoreoueHos, ouocgepa;

yMEHHE W3naratb Owuonorndeckue Teopun (dBomronmoHHas Teopust Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bopa, uepenoBaHus rnaBHBIX HampaBieHud W mytel sBomroru A. H. CeBepiioBa, yueHus o
ouoctepe B. U. BepHaackoro), onpeaensTs TpaHUIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
OKCMIEPUMEHTA, BBIIBI)KEHHWE THIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYYEHHBIX pEe3ylbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBHIBOJIBI HA OCHOBAHHUH MOJTYYSHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIICISTh CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (aKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B YKOCHCTEMAX, aHTPOIIOTEHHBIX N3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYIOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHE TMPHUMEHSTHh TMOJTY4YCHHBIC 3HAHUS U OOBSCHEHUS OMOJIOTHUYECKHX IMPOIECCOB U
SIBIICHUM, JIJISI IPUHSTHS TPAKTUYECKUX PEHICHUH B IIOBCETHEBHON YKHU3HH C IIETBI0 00ECTICUCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUSI HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXaIoIell NPUPONHON cpeae, MOHMMaHUE HEOOXOAMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIIaTh 3JIEMCHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJISATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MMUTAHU);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U NpaKTU4YecKue padoThl, COOMIOAATH MpaBHUiIa MpPU
pabote ¢ y4eOHBIM U 1a00opaTOpHBIM 000pYI0BaHUEM;

YMEHHE KPUTHUYECKH OIICHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIOLIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OPMAIMK, HAYYHO-TIOMYJISIPHBIC MAaTepHaibl), paccMaTpUBaTh TJIOOAIBHBIC
HKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH, (HOPMHUPOBATD 110 OTHOIIECHHIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBICE M YCTHBIC COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(OPMALMIO H3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBanue
(ungposbie)
n/  pasjiesioB U TeM Becer  KoHTpoubH IpakTHyeck
o0pa3oBaTe/ibHbIE
1| NporpaMMmel 0 ble padoThI ue padoTsl
pecypchbl
bu6mmoreka [IOK
Bbuonorus xak
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
bu6mmoreka [IOK
KuBble CUCTEMBI U
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus 92
XuMU4eCcKun bu6mmoreka [IOK
3 COCTaB U CTPOCHHE 8 1 https://m.edsoo.ru/7f41c2
KJIETKU 92
bu6mmoreka [IOK
’KusnenesteabrHOC
4 6 https://m.edsoo.ru/7f41c2
Th KJICTKH
92
Pasmuoxenue u
HH MBIy ATTHOC bu6mmoreka [IOK
5 5 1 https://m.edsoo.ru/7f41c2
pasBuTHE 92
OpraHU3MOB —
Hacnencreennoct bu6mmoreka [IOK
6 b U U3MEHYHBOCTh 8 1.5 https://m.edso0o.ru/7f41c2
OpraHu3MoB 92
Cenexnus
bu6mmoreka [IOK
OpPTaHU3MOB.
7 3 https://m.edsoo.ru/7f41c2
OCHOBBI o
OMOTEXHOJIOTUH —
bu6mmoreka [IOK
8 PesepBHoe Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO YACOB 34 0 4
1O ITPOIT'PAMME



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

11 KITACC

N HanmenoBanun KoauvecTBo 4acoB DJIeKTPOHHbIE
" e pa3aesioB H (uudpoBbIe)
n/ Becer  Konrpoanunl  IlpakTHuecku
TeM oOpa3oBaTejibHbIE
I 0 e padoThbI e padoThbI
NMpOrpaMMblI pecypchl
bub6nmoreka [IOK
DBOJIIOIIMOHHAS
9 1 https://m.edsoo.ru/7f41cc7
ounomnorus A
Bo3HukHOBEHU
bu6nmoreka [IOK
€ U pa3BUTHE
9 0.5 https://m.edsoo.ru/7f41cc7
JKU3HU Ha 4
3emie B
Opranusmsl 1 bubnuoreka [IOK
OKpYyXKaroIast 5 1 https://m.edsoo.ru/7f41lcc7
cpena 4
Coo0OmiecTBa u bu6nmorexa LIOK
IKOJIOTHYECKUE 9 https://m.edsoo.ru/7f41cc7
CUCTEMBI 4
bubnuoreka [IOK
PesepBHoe
2 https://m.edsoo.ru/7f41lcc7
BpeMs 4
OBIIEE
KOJIMYECTBO
34 0 25
YACOB I1IO

I[TPOTPAMME



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

ITOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

N KonuyectBo DJIEKTPOHHbBIE
; 4acoB uudpoBbie
n/ Tema ypoka
oOpa3oBaTejibHbIE
I Bcero
pecypchl
bu6nmoreka [IOK
1 BHOJOrWA B CHOTEMe HayK 1 https://m.edso00.ru/863e612
2https://m.edso0.ru/863e63
2a
Meto/1bl TO3HAHUS KUBOU TPUPO/IBI.
bub6nmoreka [IOK
[TpakTuyeckas padora Ne |
2 1 https://m.eds00.ru/863e612
«VMcnonb30oBanue pa3IMYHBIX METOJIOB IIPHU )
M3YyYEHUH OMOJIOTHYECKIX 0OBEKTOBY B
bubnuoreka [{OK
buonornueckue cuCTeMbI, IPOLIECCH U UX
3 1 https://m.eds00.ru/863e656
U3y4YCHHE 4
. bubnuoreka [IOK
XUMHUYECKHUH cOocTaB KJIeTKU. Boma u
4 1 https://m.eds00.ru/863e674
MUHEpaJIbHBIE COIU o
bubnunoreka LIOK
5 benku. CoctaB u cTpoeHue OeIKoB 1 https://m.edso0o.ru/863e6b7
2
®depMeHThl — OHOJIOTHYECKHE
katanuzaTopsbl. Jlaboparopnas pabora Ne 1 Bbubmmorexa [JOK
6 «3yueHne KaTaIuTHYECKOM aKTUBHOCTH 1 https://m.eds00.ru/863e6b7
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH 2
KaTamasbl)»
bubmmoreka IIOK
7 Yraesoasl. JInnnasl 1 https://m.eds00.ru/863e687
0
bubnmorexa LIOK
8 Hyxneunossie kucinorsl. AT® 1 https://m.eds00.ru/863e6d5
c
bubnunorexa LIOK
Hcropust u MeTOBI U3YUCHHUS KIICTKH.
9 1 https://m.edso00.ru/863e6e8
Kinerounas Teopus 8
10 Knetka kak 1ieinoctHas *uBasi cuctrema 1
CrpoeHue 3yKapruOTHUYECKON KIIETKH. but6mmorekxa [IOK
11 JlabopaTtopHas padota Ne 2 «3yuenue 1 https://m.eds00.ru/863e6ff0

CTPOEHHMSI KJIIETOK PaCTEHUH, )KUBOTHBIX,
rpuboB U GaKTepHil 01 MUKPOCKOIIOM Ha

https://m.edso00.ru/863e716
C



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

TOTOBBIX MUKpOIIpCHaparax U X OMUCaHUCH

but6mmoreka [IOK
12 OOMeH BelecTB WM MeTaboIM3M https://m.eds00.ru/863e766
c
bu6nmoreka [IOK
13 dorocuHTE3. XEMOCUHTE3 https://m.edso0.ru/863e7c9
8
bubnunorexa LIOK
14 DHepreTUYeCKuii 0OMeH https://m.edsoo.ru/863e7aa
€
JKuzHeHHbIN LUK KiIeTKu. [lenenue
kietku. Mutos. JlabopatopHast pabora Ne 3 bubnmnoreka HOK
15 «Habnrorenre MuTO3a B KJIIETKaX KOHYMKA https://m.edso0o.ru/863e7dc
KOpEIIIKa JIyKa Ha TOTOBBIX 4
MUKpOTpenaparax»
buocunTtes 6enka. Peakuys MaTpuyHOTO bubmorexa [IOK
16 https://m.edso00.ru/863e796
CHUHTE3a 6
bubmuoreka [{OK
17 Tpancnsiius — Ouocunres Oenka https://m.eds00.ru/863e796
e
bubnuoreka [IOK
18 Hexnerounsie popmbl )KU3HU — BHPYCHI https://m.eds00.ru/863e754
0
bubmmoteka IIOK
19 @OpMBI pa3MHOKEHUSI OPTraHU3MOB hitps://m.edsoo./B63eB1h
Bhttps://m.edso0.ru/863e83
le
bubnmorexa LIOK
20 Meiio3 https://m.edsoo.ru/863e7f4
a
OO6pazoBanue U pa3BUTHE MTOJOBBIX KJIETOK.
OmnnonorBopenue. JlaboparopHas pa6ota Ne bubmorexa LOK
21 https://m.edso0o.ru/863e81b
4 «M3y4yeHne CTpoeHUs MOJOBBIX KJIETOK Ha 6
TOTOBBIX MUKpPOIIpenapaTax»
but6mmorexa [IOK
22 NuauBuyansHOE pa3BUTHE OPTAaHU3MOB https://m.edso0.ru/863e843
6
I'eneTnka — Hayka O HaCJIEICTBEHHOCTH U bubmorexa I[JOK
23 https://m.eds00.ru/863e86f
W3MEHUYUBOCTH )
24 3aKOHOMEPHOCTH HACTIEIOBaHUS TPU3HAKOB. bubnmoreka [JOK

MOHOI‘I/I6pI/I,Z[HOC CKpCIINMBAHUC

https://m.edso00.ru/863e887



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

8

JluruOpuHOE CKpeIuBaHue. 3aKoH

bubnunoreka LIOK

25 1 https://m.eds00.ru/863e89a
HE3aBUCHMOT'0 HACJICIOBAHUS TIPU3HAKOB 4
CuenuieHHOE HACIE0BAHUE PU3HAKOB.

JlaboparopHas pabota Ne 5 «3yuenue bubnmnoreka HOK

26 pe3yabTaTOB MOHOTHOPHIHOTO U 1 https://m.eds00.ru/863e8c6
TUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(DHIIBI 0
Ha FTOTOBBIX MUKPOITPEIIapaTaxy

bubnunorexa LIOK

97 I'enernka mosa. HacnenoBanue npu3Hakos, 1 httos://m.edso0.ru/863¢8c6
CIICTIJICHHBIX C MTOJIOM 0
W3menunBocth. HenacnencrBeHHnas
n3MeH4YUBOCTh. JlaboparopHas padota Ne 6.

28 W3zydenune MoupuKamoHHON 1 bubnuoreka [IOK
W3MEHYHUBOCTH, TIOCTPOCHUE https://m.edso0.ru/863e8efe
BapHUAIMOHHOTO PsJIa ¥ BAPUAITHOHHOM
KpHBOW»

HacnencrBenHast U3MEHYHBOCTbD.

29 JlaboparopHast pabora Ne 7. « AHanu3 1 bubnnorexa [JOK
MYTaluil y 1po30( Ikl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIperiapaTax»

bu6nmorexa LIOK
30 I'eneTrka yenmoBexa 1 https://m.eds00.ru/863e8d7
8
PesepBHrIil ypok. O6001IeHHE 10 TeMe
31 «HacnencTBeHHOCTL M U3MEHYHNBOCTD 1
OpPraHHU3MOB»
bubmmoteka IIOK
32 Cenekius Kak HayKa U IpoLece 1 https://m.edso00.ru/863e921
4
. bubmuoteka [JOK
33 MeTob1 ¥ JOCTUKEHHSI CETIEKIIUU PaCTEHUI 1 httos://m.eds00.ru/8636921
Y J)KUBOTHBIX 4
bubnmnorexa LIOK
34 buoTexHoorus kak orpacib NPOU3BOACTBA 1 https://m.edso0.ru/863e933
6
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KITACC

KoanuectBo | DyieKTPpOHHBbIE
Ne i/ Tema ypoka 1acor unpposeIe
oOpa3oBaTe/ibHbIE
Bcero pecypes:
1 DBOJIIONHS M METOJIBI €€ M3yUYCHHS 1 Bubmaorexa ITOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3Butus npeacTaBicHuit oo 1 bubnunoreka [HOK
9BOJIIOLIMH https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 MiricpoosotioLs 1 https://m.edso00.ru/863e9cle
[Tomynsius Kak 31eMeHTapHasi eIUHUIA
4 BHJIa 1 dBONrOIIMH. JlaGoparopHas 1 bu6mmoreka [IOK
pabota Ne 1 «CpaBHeHHE BUIOB 11O https://m.eds00.ru/863e99c6
MOp(}oIOrHuIecKOMy KPUTEPHIO
5 JIBroKy1IMe CUiTbl (3JIEMEHTapHBIC 1 bubnuorexa [JOK
(haKTOpBI) SBOTIOLHH https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EctectBennbIit oT00p U ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynpTarsl sBOIIOLMK:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 bubnuotexa [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPHUCTIOCOOJIEHHOCTH OPTaHu3Ma U e
OTHOCHUTEIILHOTO XapaKTepa
8 Hampapnenust u myTu MaKpOIBOIIOINH 1 bubmmorexa [TOK
https://m.edso00.ru/863e9cle
9 HeoOpatumocTs 3BoMIOIINN 1
10 WcTopus xu3Hu Ha 3emiie U METOAbI €€ 1
W3YUYCHHUS
1 I'unoTe3bl NPOUCXOKACHUS JKU3HU Ha 1 bubnuoreka [IOK
3emie https://m.edso00.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMIie 1o spam U 1 bubnuorexa [JOK
[epuo1am https://m.edsoo.ru/863eat6he
OCHOBHBIE 3TaITbl BOJTFOITUN
PaCTHTEITHLHOTO M XKUBOTHOTO MUPA.
13 [IpakTnueckas padora Ne 1 «M3yuenue 1 bubmmorexa LIOK
g https://m.edsoo.ru/863ea8bc
HCKOTIAEMBIX OCTAaTKOB PACTECHUH W
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasl cHCTeMa OPTraHN9IEeCKOTO 1 bu6mmorekxa [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

MHpa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIIOLMS YeJIOBEKa (aHTPOIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrokymme cuitbl (pakTopsl) bubmuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHbIE CTaIUU 3BOJIOLUHU YEJIOBEeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnnoreka [HOK
aZanTalnuy 4eI0BeKa https://m.edsoo.ru/863eaea2
PeseprHbIil ypok. O600IIEHHE TIO TEME
19 «Bo3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emiie»
20 DKOJI0rUs KaK HayKa
21 Cpenpl 00MTaHUS U SKOJIOTUIECKHE bubnuoreka [IOK
(hakTopbI https://m.edsoo.ru/863eafec
AbGuoTtndeckue HakTophbI.
Jlaboparopnas pabota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
22 pacTeHuil U3 pa3HbIX MECT OOUTAHHSY. bubmmorexa LIOK
https://m.edso00.ru/863eb10e
JlaGopatopnas padorta Ne 4. «Bnustaue
CBETa Ha POCT U Pa3BUTHE YEPCHKOB
KoJIeycay
bu6mmoreka [IOK
23 brotieciie pakTops https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
24 nonynsauu. [Ipaktudeckas padora Ne 2
«ITocy€T MIOTHOCTH MOy AN
pa3HbIX BUJOB PACTCHUID»
bu6mmoreka [IOK
25 Coob1ecTBa OpraHu3MoB — OHOIIEHO3 httos://m.edsoo.ru/863ebA6a
bu6mmoreka [IOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTENN IKOCUCTEMEI.
27 Oxostornueckue nupamuasl. CBolicTBa bubmmorexa [OK
https://m.edso00.ru/863eb5fa
skocucteM. Cykueccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rinobdanpHas 3xocucTeMa bubnuoreka [IOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYyIIECTBOBAHUS bubnmoreka [JOK

o6uochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoeuecTBo B Onochepe 3eminn 1
33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnmuorexa [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O000IIEHHE TEMBI
34 «Co00111eCTBA U DKOJIOTUTUECKHE 1
CHUCTEMBI»
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



