MyununnunansHoe o0meodpa3oBare/ibHOE YUpesKIeHHe
«Mamuaszus Ne 2 umenu I'eposi Coserckoro Corosa H.IL. Benoycosa
Kpacnoapmeiickoro paiiona Boarorpana»

(MOY rumuaszus Ne 2)

Paccmorpena CorsiiacoBaHa YT1Bep:Kiena

Ha 3ace/IaHuH 3amecTuTens TUPEKTOpa MPHUKA30M JTUPEKTOPa
METOIHYECKOTO 00BeAUHEHHS @%G-C.F. Kapega MOY rumuaszuu Ne 2
[Tporoxomn Ne 1 31.08.2026r. Ot 31.08.2026r. Ne202-O

ot 31.08.2026r.

PABOYAS IIPOTPAMMA

y4e0HOoro npeamera «buosiorus
HA YPOBEHb cpeaHero odmero oopasoBaHust

(10-11 xmaccsr)

Boarorpan

2026



IHHOACHUTEJIBHASA 3AIIUCKA

[Tpu pa3paboTke MporpaMMsl MO0 OMOIOTHU TEOPETHYECKYIO OCHOBY JUISI ONPE/ICICHUS TOAX00B K
¢dbopMHupOBaHNIO cofepKaHUS ydeOHoro mpeamera «bHomOrMS» COCTaBWIM: KOHLENTYaJbHBIC
nonoxenuss ®I'OC COO o B3auM0OOYCIOBICHHOCTH LeNIeH, COAEpIKaHMs, Pe3ylIbTaTOB OOydeHHs U
TpeOOBaHMI K YPOBHIO MOJATOTOBKU BBIIIYCKHHMKOB, IOJIOXKEHHs 00 OOIMX LEeNsIX U HIPUHIMIAX,
XapaKTepPU3YIOLUINX COBPEMEHHOE COCTOSHHME CHCTEMBI CpelHero odmero obpaszoBaHus B Poccuiickoit
Denepanyy, a TakKe MOJIOKEHUs 0 crennpuke OMonoruy, e€ 3Ha4eHUH B [TO3HAHUM KUBOM NPUPOABI U
o0eCreYyeHnn CyLIECTBOBaHUS uenoBeueckoro obmecTBa. CorylaCHO Ha3BaHHBIM  IIOJIOKEHHSAM,
orpeJiesIeHbl OCHOBHBIE (DYHKIIMH IPOTPaMMBbI 110 OHOIOTHH U €€ CTPYKTYpa.

IIporpamMa mo Owonornu na€r TpeAcTaBIeHWE O IENdx, 00 oOmmel crparerud OO0ydeHWUs,
BOCIIUTAHUS W Pa3BUTUS OOydarolumxcs cpeacTBaMu ydeOHoro mpeamera «buomorus», ompenenser
00s13aTeNbHOE MPEIMETHOE COJICPXKAHUE, €ro CIPYKTYpY, paclpelefieHHe I0 paszfenaM U TeMau,
PEKOMEHIyEMYIO IIOCJIEA0BATEIbHOCTh M3YUEHHMsI Y4eOHOro MaTepuaia ¢ y4ETOM MEKIPEAMETHBIX U
BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKM OOpa30BaTeIbHOTO IpOLEcca, BO3PACTHBIX OCOOCHHOCTEH
00y4aronmxcs.

B nporpamme mo OMOJOrMM TakXe YYUTBHIBAIOTCS TPEOOBAaHHS K IJIAHUPYEMBIM JINYHOCTHBIM,
METaIpeIMETHBIM U IPEAMETHBIM pe3yibTaTaM 0OydeHHs B (OPMHUPOBAHMM OCHOBHBIX BHUIOB y4eOHO-
MIO3HABATENIbHOM  JIEATEIBHOCTH/y4eOHBIX JOeHCTBUMM 0O0ydaromuxcs IO OCBOCHUIO COICPIKaHUS
OMOJIOTHYECKOT0 00pa3OBaHMSL.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEANM30BaH IPHHIIAI
MPEEMCTBEHHOCTH B M3yYeHHUU OMOJIOTHH, O6Jarogapsi yemy B HEH MpOCMaTpHUBaeTCsl HANPABICHHOCTh HA
pasBUTHE 3HAHMH, CBSI3AHHBIX C (DOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, LIEHHOCTHBIX
OpPHEHTAlM{ JIMYHOCTH, KOJIOTUYECKOr0 MBILIUICHHS, HPEACTaBICHUH O 3A0pOBOM 00pa3e >KU3HU H
Ocpe’)KHBIM OTHOIICHWEM K OKpyXatomield mnpupofgHoii cpeae. [losTomy Hapsimy ¢ H3ydeHHEM
001Ie0MOIOTHYECKUX TEOPUH, a TaKKe 3HAHUH O CTPOCHMH JKUBBIX CHCTEM Pa3HOTO PaHTa U CYIIHOCTH
OCHOBHBIX IMPOTCKAOIIMUX B HHUX IMIPOHECCOB B IporpamMme I10 OHoIOruNn YACJIE€HO BHHMAHUE
HCIIOJIb30BAaHUIO IMOJTYYCHHBIX 3HaAHUU B HOBCCZ[HGBHOﬁ JKU3HU U1 pCUHICHUA IMPUKIIAHBIX 3aaa4, B TOM
ycne:  NpoQWIAKTUKKA  HACJIEJCTBEHHBIX  3a00JCBaHWI  YEOBEKa,  MEIAWKO-TeHETHUECKOIrO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHUSI 3KOJOTMYECKHA IeJIeCOO0Pa3HOro TMOBEJCHUS B OKpYXKAromIei
IIPUPOJHON Cpelle, aHAIN3a BIUSHUAS X03SMCTBEHHON IESITEIBHOCTH YEJIOBEKA HA COCTOSIHUE IIPUPOIHBIX
1 UCKYCCTBCHHBIX 9KOCHUCTEM. Ycunenne BHUMaHUS K HpHKJ’IaZ{HOﬁ HaIrpaBJICHHOCTHU yqe6Horo nmpeamMeTa
«buonorus» MPOAUKTOBAHO HEOOXOANMOCTBIO OOECIICUCHUSI YCIOBHHA JUIsl pEIleHWs OJHOW W3
aKTyalbHBIX 3aJ]ad MIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTopas mpearoaaraet GopMUpOBaHHE Y
o0yyaromuxcsi  CIOCOOHOCTH — aIaNTHPOBaThcsl K  WM3MEHEHUSM JIMHAMHYHO — Pa3BHUBAIONICTOCS
COBPEMEHHOI'0 MHpA.

Buonorust Ha ypoBHE cpefiHero oomiero oopa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa obecrieunBaeT
(dopMupoBaHue y 00ydaIOUUXCs MPEACTABICHUNA O HAyYHOW KapTHHE MHUpa, pacHIMpseT U 0000ImaeT
3HAHMS O JKUBOM NpUPOJE, €€ OTIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM OPraHM3alMd U 3BOJIIOLMH,
co3MaT yCIOBHS JUIS: TIO3HAHWS 3aKOHOB JKHBOW TIPUPOJNBI, (OpMHPOBaHUS (PYHKIIMOHATHHOMN
TPaMOTHOCTH, HAaBBIKOB 3J0pOBOT0 ¥ 0e30macHoro oOpasza IKH3HH, OSKOJOTHYECKOTO MBIIUICHHS,
LIEHHOCTHOT'O OTHOIIEHHUSI K dKHUBOW MPUPOJE U YETOBEKY.

Bonbmioe 3Hadyenre OMOJIOTHS UMEET TAKIKE IJId pEICHUA BOCIIUTATCIIBHBIX U Pa3BUBAIOIIUX 3a/1a4
cpemHero oémiero o0pa3oBaHWs, CONMANU3ANMK OOydaronuxcs. M3ydeHue OWOIOTHH OOecreYrBacT
ycnoBus it GOPMHUPOBAaHUSI MHTEIICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX Y WH(POPMALUOHHBIX HABBHIKOB,
3CTETHYECKON KYJBTYpbI, CIIOCOOCTBYET MHTETpaldy OMOJOTHYECKMX 3HAHMK C MPECTABICHUSIMH W3
Jpyrux y4eOHBIX MPEIMETOB, B YacCTHOCTH, (QU3MKH, XMMHUU U reorpaduu. Ha3BaHHbIe MOJOXKEHUS O
npeHa3HaueHun y4eOHoro npeamera «buomorus» cocTaBUiIM OCHOBY AJISl ONpPEAENCHHs MOOXOIO0B K
0TOOPY U CTPYKTYPUPOBAHUIO €0 COAEPIKAaHU, IPEACTaBIEHHOI0 B IPOrpaMMe 1o OHOJIOTHH.



Ot0op coaepkanusi ydeOHoro npeamera «buonorus» Ha 0a30BOM YpOBHE OCYILECTBIEH C
MO3HULHUI KyIbTypoCcOOOpa3HOTO MOAX0Aa, B COOTBETCTBUHM C KOTOPHIM O0yYaromiecs AOJKHBI OCBOUTh
3HAHWS W YMEHHMs, 3HauYUMble Ui (OPMHPOBaHUs OOLIeH KyIbTYpbl, ONpPEIEISIONINE aJleKBaTHOE
TIOBEJICHUE YEJIOBEKAa B OKpY’Kalolled MPUPOJHON cpelie, BOCTpeOOBaHHBIE B IMOBCETHEBHON XHU3HH U
MPaKTHIeCKOo aesrenbHocTH. Oco0oe MECTo B 3TOM cUCTeMe 3HAHHMH 3aHUMAIOT JIEMEHTHI COICPIKaHHS,
KOTOpbIE CITy’aT OCHOBOH AJisi (hOpMHUpOBaHUS MPEICTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHOMH
KapTHHE MUpPa U HEHHOCTHBIX OPHEHTALUAX JHYHOCTH, CIIOCOOCTBYIOLIMX T'yMaHH3alluU OMOJIOTHYECKOTO
o0Opa3oBaHws.

CTpyKTypUpOBaHHE COJEpX aHUsl yueOHOTro MaTepraia B IporpaMMe 0 OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUYCHHS 3HAHWK 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KHBOH HPUPOIBI, O €€
YPOBHEBOW OpraHM3alli M SBOJIONMH. B COOTBETCTBMH C 3TUM B CTPYKType Yy4eOHOTrO mpeamera
«buonorus» BeIgENEHBI CIEAYIOIINE COAEpKATEIbHbIC THHUH: «bHoJorns Kak Hayka. MeToIbl Hay4HOTO
no3HaHus», «Kierka kak Owuonmormueckas cuctemay, «OpraHusm Kak OHONOTHYECKas CHCTEMay,
«Cucrema ¥ MHOTOOOpaszue OpPraHHMYECKOTO MHUPay», «DBOJIOLHS >KUBOW MPHUPOIBDY, «IKOCHCTEMBI U
NPUCYIIHE UM 3aKOHOMEPHOCTH».

Lens wusyueHus ydeOHOro mpeamera «buomorus» Ha 0a30BOM YypOBHE — OBIIAJCHHUE
00yYaroIUMHCs 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3aIMU )KUBBIX CHCTEM Pa3HOTO paHra
U MpUOOpETeHUEe YMEHUI MCIONB30BaTh 3TH 3HAHMS JAJISl TPAMOTHBIX ACHCTBHI B OTHOIIEHHH OOBEKTOB
YKUBOHM MPHUPOJIBI M PELICHHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctiwkenne 1enu wu3ydeHus ydeOHoro mnpeamera «buomormsi» Ha 0a30BOM  ypOBHE
o0ecrieynBaeTCsl pelIeHNEM CIEAYIOUINX 3a1au:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI 3HAaHUH O OMOJOrMYECKHX TEOPHAX, YUYCHHAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TMIIOTE3aX, NMPaBHUJIax, CIYXallUX OCHOBOM Iyl (hOPMHPOBAaHUS NPEACTABICHUNA O
€CTECTBCHHO-HAY4YHOW KapTHHE MHpa, O METoJaxX HAay4HOI'O MO3HAaHUs, CTPOCHHUH, MHOroo0pasuu M
0COOEHHOCTSIX KMBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alMH, BBIJAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIICIOBAHUAX B OMOJIOTHH;

¢dopMupoBaHHEe Yy OOYYaIOLIMXCSl IO3HABAaTEIbHBIX, WHTEIUIEKTYaJbHBIX W  TBOPUYECKHUX
CHOCOOHOCTEH B Mpoliecce aHannu3a AaHHBIX O MYyTAX Pa3BUTHUS B OMOJOTMU HAy4YHBIX B3IJIAJOB, HACH U
MOJXO0/I0B K M3YyYEHHMIO )KHUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHU3aluHy;

CTaHOBJICHHE Yy OOyyaromuxcsi oOwed KyJIbTypbl, (DYHKIMOHAJIbHOM TI'PAaMOTHOCTH, pPa3BUTHE
YMEHUI OOBSICHSTH U OLICHUBATh SIBJICHUS OKPYXKAIOLIET0 MUPA >KUBOM MPUPOABI HA OCHOBAaHUM 3HAHUN U
OTIBITA, TOJIyYEHHBIX NPH U3yYEHUN OUOJIOTHH;

¢dbopMupoBaHHe y 00ydyaromuXcs YMEHUH WIIIOCTPUPOBATh 3HAYEHUE OMOJIOTMUECKUX 3HAHUHM B
NPAaKTUYECKOW JAEATENBHOCTH YEJIOBEKa, PAa3BUTUM COBPEMEHHBIX MEAWLIUHCKUX TEXHOJOTMHA |
arpoOMOTEXHOJIOTHil;

BOCIIUTaHUWE YOEXKIEHHOCTH B BO3MOXHOCTH IIO3HAHHMS YEJIOBEKOM JKMBOM MPUPOABI,
HEOOXOIUMOCTH OEpeXHOr0 OTHOUIEHUS K HeW, COOJIIOJeHHS STHYECKMX HOPM MpU IPOBEACHUH
OMOJIOTMYECKUX UCCIIEJOBAHMIA;

0CO3HAaHKE LIECHHOCTH OMOJIOTMYECKUX 3HAHUI JUISI TOBBILIEHUS YPOBHS S9KOJIOTHUECKON KYJIbTYPBI,
JUTsE (POPMHUPOBAHUSI HAYYHOTO MUPOBO33PEHHS;

MpPUMEHEHHE TMPHOOPETEHHBIX 3HAHUM W YMEHWH B IIOBCEIHEBHOM JKM3HHM IS OILEHKHU
TIOCJIEJICTBUN CBOEH NEATENBHOCTH TI0 OTHOIICHUIO K OKPYXKAaIoIe cpesie, COOCTBEHHOMY 37I0POBBIO,
000CHOBaHUE U COOMIOIeHHE Mep TPO(UITAKTHKHY 3a00JIeBaHNH.

B cucreme cpeanero oOmiero oOpa3zoBaHusi yueOHBIM mpenmeT «buonorusi», W3ydaemblid Ha
0a30BOM ypOBHE, SBISIETCA 0053aTE€IHHBIM YIEOHBIM MTPEIMETOM.

st u3ydeHus OHOJIOrMM Ha 0a30BOM YPOBHE CPEIHEro o0Iero o0pa3oBaHMs OTBOAMTCS 68
gacoB: B 10 kimacce — 34 gaca (1 gac B Henmeno), B 11 kimacce — 34 gaca (1 gac B HeAeIo).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorns kak Hayka.

Buonoruss kak nHayka. CBf3b OHOJOrMHM C OOLICCTBEHHBIMH, TEXHMYECKHMH M JIPYTUMH
€CTEeCTBEHHBIMU HayKaMH, Qpuiocoduelt, STUKOH, 5CTeTHKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBpPEMEHHON Hay4yHOH KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUS >KMBOM TpPUPOABI (HAOMIOACHWE, SKCIIEPUMEHT, OMNKMCaHHe, H3MEpCHHE,
KJaccuUKalys, MOACITUPOBaHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

[Moptpetsi: Y. Hapsuwn, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuie! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW IPUPOIBD).

JlabopaTopHble H MPaKkTUYeCKHe padoThI:

[Mpaktuaeckas padota Ne 1. «Mcnonp3oBaHue pa3TuIHBIX METOJAOB IPU U3YYECHUH OHOIOTUYECKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMBbI M UX OPraHu3anms.

JKusble cucrembl (OMocucTeMBbl) Kak MpeaMeT u3ydeHus O0Monorud. OTIHYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OMocHcTeM M UX pa3HOOOpazue. YPOBHM OpTraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,

KJIETOUHEIH, TKaHEBEIH, OpraHU3MEHHBIN, MONYJISILUOHHO-BUIOBOM, SKOCHUCTEMHBIN
(6buoreonieHOTHYECKHHA ), OOC(HEPHBII.
JdeMoHcTpanum:

TaOnuue! 1 cxembl: «OCHOBHBIC IPU3HAKH KHU3HWY», « Y POBHHU OPraHU3ALMHY KUBOW IPUPOIBD».

O6opynoBanue: Moaenb monekynsl JJHK.

Tema 3. XumMHYecKHMil COCTAB U CTPOEHHUE KJIETKH.

XHUMHYECKUH COCTaB KIETKH. XMMHUYECKUE SIIEMEHTBI: MaKpOAJIEMEHTBI, MUKPO3JIEMEHTHL. Boja u
MUHEpAJIbHBIE BEIECTBA.

OyHKIMM BOJIBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [loanepxanne ocMoTHyeckoro 0anaHca.

benku. CoctaB u crtpoeHue OenkoB. AMHHOKMCIOTBI — MOHOMephl OenkoB. HeszameHumble u
3aMEHHMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl OEJIKOBOH MOJIEKYJIbI
(nepBuuHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE CBOHCTBA OEJIKOB.
buonornueckue GpyHKInu OEIKOB.

DepmeHThI — Oronornueckue karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIA LEHTP, CyOcTpaTHas
cneun¢uunocts. Kopepmentsl. Buramunsl. OTnununst GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

YrneBogpl: MOHOcaxapuzabpl (TJIIOKO3a, pubo3a M JAe30Kcupubo3a), aucaxapuibl (caxaposa,
JIAKTO32) U ToJIMcaxapuabl (Kpaxmal, TIIUKOreH, [eJUTono3a). buoigornyeckrne GpyHKIMN YrieBOIOB.

Jlurmuppr:  Tpurnmuuepuabl, docdomununel, crepouasl. 'mapodunabHO-rHIPOGOOHBIE CBOMCTBA.
buonornueckne ¢yHkouy aunuaoB. CpaBHEHHE YITIEBOAOB, OCJIKOB M JIMIHJIOB KaK HCTOYHUKOB
SHEPTHUH.

Hykneunoseie kucnorel: JIHK u PHK. Hykieotunbl — MOHOMEpHl HYKJIEHMHOBBIX KHCJIOT.
Crpoenne u ¢pynknuu JJHK. Crpoenne u pynkuun PHK. Bugst PHK. AT®: ctpoenue u GpyHKIuH.

Huronorust — Hayka o kierke. KierouHass Teopust — mpuMep B3auMOJICUCTBUS HJe U (DAKTOB B
HAayYHOM NIO3HAHWU. METONbI H3YYEeHUS KIETKH.

Krmerka xak mnemnoctHas xuBas cucrema. OOImMe TPW3HAKM KIETOK: 3aMKHyTas HapyKHas
memOpana, moniekynbl JIHK kak renerndeckuii anmapar, cuctemMa cruHTe3a Oeska.

Tumbl  KJIETOK:  dyKapHoTH4eckas ¥ npokapuoTwueckas. OcoOEHHOCTH  CTpPOeHHS
MPOKApPHOTHIECKON KiIeTku. Kierounas crenka Oaktepuil. CTpoeHHE 3JYKapHOTHUECKOW KIICTKH.
OCHOBHBIE OTJINYHUS PACTUTEILHOMN, )KUBOTHOM U TPHOHOMN KIIETKH.



[loBepXHOCTHBIE CTPYKTYpBl KIETOK — KICTOYHAs CTEHKAa, TJIUKOKAJTUKC, WX (YHKLIUH.
[Ina3maruueckas memOpaHa, €€ cBoiicTBa U ¢pyHkuun. LluTomnasma n eé opranonasl. OrHOMeMOpaHHBIE
opraouasl kietku: OIIC, ammapar D'onbmku, nu3zocoMbl. IlomyaBTOHOMHBIE OpPraHOMIBI KIIETKU:
MUTOXOHJpPUH, MacTuabl. [Iporcxoxaenne MUTOXOHAPUIA 1 TacTui. Buasl miactua. HememOpaHHble
OpraHouzbl KJIETKH: PHUOOCOMBI, KJIETOYHBIH ILIEHTpP, LCHTPHUONH, PECHHYKH, KIYTHKH. DYyHKIUH
OpraHouOB KJIEeTKH. Brmrouenus.

Anpo — perymaropHblii HeHTp kineTku. CTpoeHue siapa: siaepHas 000704YKa, KapuoIlIa3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. IlIBann, M. [lneiiaen, P. Bupxos, Ix. Yorcon, @. Kpuxk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel: «Pacnpenenenue XMMHUECKUX 3JIEMEHTOB B HEXMBOH mpupone», «Pacmpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOIEN.

Tabmuuer u cxemsbl: «[lepnonuueckas Tabnuna XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
BOIbI», «buocuHTe3 Oenka», «CtpoeHune Mosekynsl Oenka», «Ctpoenue depmenta», «HykiaenHoBble
kuciotel. JITHK», «Ctpoenue monexkyiast ATD», «CtpoeHne sykapuoTHdecKoM KieTkw», «CTpoeHue
JKUBOTHOHN KJeTkn», «CTpoeHHe pacTHUTENbHON KIeTKn», «CTpoeHHe MIpOKapHOTHUECKON KIIETKHY,
«CTtpoeHue sapa KIETKN», «YTICBOAB, «JIUMUIBI.

O06opynoBaHue: CBETOBON MHKPOCKOI, 000pyJOBaHHUE IS TPOBEACHHS HAOMIOACHUH, N3MEPEHUIA,
IKCIIEPHUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTEpHABHBIX KIETOK.

JlaGopaTopHble U MPaKTHYeCKUe PadOThI:

Jlaboparopuas pabota Ne 1. «/3ydeHne KaTamUTHUECKON aKTHBHOCTH (JEpMEHTOB (Ha TIpUMeEpe
aMHJIa3bl WK KaTanasbl)».

JlaboparopHnas pabota Ne 2. «M3ydeHne CTpOCHHS KIETOK PACTEHHM, )KUBOTHBIX U OaKTEpHil MO
MHKPOCKOIIOM Ha TOTOBBIX MHUKPOIIPENapaTax U UX ONHCAHUE.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIu3M. ACCUMWIAIMS (IDIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(oHepreTryeckuii 0OOMEH) — JBE CTOPOHBI €OMHOTO Npolecca MeTadoau3Ma. Poib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPIrUH B IOHUMaHUH METa00IM3Ma.

Tumbl oOMeHa BemecTB: aBTOTPOQHBIN 1 reTepoTpodHslil. Poib ¢pepmeHTOB B 0OMEHE BELeCcTB U
MIPEBPAILICHAN SHEPTUHU B KIIETKE.

®orocunres. CreroBast U TeMHOBas (a3bl porocunTesa. Peakunu ortocunresa. IhhekTHBHOCT
¢dorocunTesa. 3HaueHne HoTOCHHTE3a AJIs )KM3HU Ha 3emute. BiusiHue ycinoBuil cpeabl Ha GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3UpYIolye OakTepuu. 3Ha4eHHEe XeMOCHHTEe3a /151 )KU3HHU Ha 3eMile.

OHepreTnueckuii oOMeH B KIETKe. PaclieruieHue BeIIeCTB, BBIACICHHE U AKKyMYJIHPOBaHHE
SHEPruy B KJIETKe. DTalbl dHepreTuyeckoro oomena. ['nukonus. bpoxkenue u ero Buasl. Kucnopoanoe
OKHCJICHHE, WINM KieTouyHoe nawixaHue. OxuciurensHoe (ocdopunupoBanne. O(H(HEeKTUBHOCTD
9HEPreTHUECKOr0 OOMEHa.

Peaknun marpuunoro cunresa. ['enernueckas mHbopmanus u JJHK. Peanuzanus renerndeckoit
uHpOpMaIUK B KileTKe. ['eHeTH4YecKknit Ko U ero cBolicTBa. TpaHckpumius — MaTpuuHbiid cuaTe3 PHK.
Tpancismust — 6mocuHTe3 Oenka. Otambl TpaHcmsanuu. KonnpoBanne amMHHOKHCIOT. Pons pubGocom B
O6uocuHTe3e Oelika.

Heknerounsle ¢opmbl xu3Hn — BUpychl. Hctopus otkpeitus BupycoB (/. WM. VBanoBckwuii).
OCOoOCHHOCTH CTPOCHUS M XH3HEHHOTO IMKIIA BUPYCOB. bakrepuodaru. bone3snu pacteHni, s)KUBOTHBIX U
4eNoBeKa, BbI3bIBaeMbIe BUpycamu. Bupyc nmmynoneduimra yenoseka (BUY) — Bo30ymurens CITN/1a.
OOparHasi TpaHCKpHWIIIUS, peBepraza ®u uHTerpasa. [IpodunakTuka pacnpoCTpaHEHUS BHPYCHBIX
3a0071eBaHUH.

JdemoHcTpanuu:



IToptpetsr: H. K. Konbros, /1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmurel w1 cxembl: «Tunbsl mUTaHus», «Metabonusmy, «MUTOXOHIPUA», «IHEPTEeTHUSCKUN
obOmeny, «Xnopomnact», «®otocunres», «Ctpoenne IHK», «Crpoenne n QpyHKIMOHHpOBaHUE TEHAY,
«Cunre3 Oenka», «['eneTnyeckuil koay», «Bupyce», «bakrepuodarm», «CTpoeHne U KU3HEHHBIA LUK
Bupyca CIIW/]a, 6axteprodaray, «Permmukammsa JHK».

Ob6opynoBanue: Moaenu-anmukanun «Y asoenue JHK u tpanckpunuums», «buocunres Oenkay,
«CTpoenue KIneTkn», Mmoaenb cTpykrypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KietouHslit UK, WK KU3HEHHBIN UK KieTku. MHTepdasa u muro3. [Ipoueccel, mpoTekaronue
B uHTep(aze. Perumkanus — peakuust marpuuHoro cuare3a JJHK. Crpoenune xpomocoM. XpoMOCOMHBIH
Ha0op — KapuoTHUI. UIIONIHBIN U TaIUIOUIHBIA XpOMOCOMHBIE Habophl. XpomaTuasl. LluTonornueckue
OCHOBBI Pa3MHOKEHUS U NHANBUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Cragum murtosa. [Iporeccsl, mpoucxonasdiiue Ha pas3HbIX CTaAMsIX
MuTO3a. bronornyeckuit cMpica MuTO3A.

[TporpamMmupyemasi TuOeib KJIETKH — aloNTO3.

®DopMBI pa3sMHOXKEHHsI OPraHU3MOB: Oecrojioe M IMoJioBoe. Buabl Oecroyioro pa3MHOKEHHS:
JelieHHe Ha/aBOe, IMOYKOBAaHHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHKe, BETETATHBHOE
pa3MHoxeHue. VIckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYSHHE IS CEJIEKIIHH.

ITonmoBoe pasmMHOXKEHHE, €r0 OTINYHS OT OECIOI0TO.

Meiioz. Ctaauu meitosa. [Iporecchl, mpoucxosiue Ha cTagusx Meiosa. [loBeaenne XxpoMocoM B
Mero3e. Kpoccunrosep. buonornueckuid CMbICI U 3HAYEHUE MEH03a.

I'ameTtorenes — mnpouecc 0Opa30BaHMs IMOJOBBIX KJIETOK Yy MXHUBOTHBIX. IloylOBBIE JKeNe3bl:
CEeMEHHHKH U SMUHUKH. OOpa30BaHNE U pa3BUTHE TOIOBBIX KJIETOK — raMeT (CIepMaTo30u 1, SIMLIEKIIeTKA)
— cmepMatoreHe3 M oBoreHe3. (OCOOEGHHOCTH CTpPOEHHMs SHLEKIETOK M CIEpMaTO30MIOB.
OmnonorBopenue. [lapTeHorenes.

NupuBunyansHOoe pa3BuTHE (OHTOTEHe3). OMOpHOHANBHOE pa3BUTHE (IMOpHOTEeHe3). DTarbl
SMOPHOHAJIBHOTO PA3BUTHS Yy TIO3BOHOYHBIX JKMBOTHBIX: JpPOOJIEHHE, TacTpyJsiLus, OpraHOI€HE3.
[TocTamMOpuoHanbHOEe  pa3BUTHE. THNBI  MOCTAMOPHOHATIBHOTO  Pa3BUTHA: NPAMOE, HENpsIMOe
(munHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHbIE
YpOACTBA.

Poct m pasButrue pacteHumil. OHTOr€HE3 IIBETKOBOTO pACTEHHS: CTPOCHHE CEMEHH, CTaJHuu
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuuer u cxembl: «DPOpMBI Pa3MHOXKEHHS OPTraHU3MOBY», «/IBOWHOE OMJIOJOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «BereraTtuBHOe pa3MHOXKEHHE pacTeHHi», «/lenenne kieTku OakTepuii»,
«CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue XpomocoMbl», «Knerounslii mukiny, «Pemmukamus JHK»,
«Mmuto3sy, «Meito3», «lIpamoe n HenpsaMoe pa3BUTHE», «['aMETOreHe3 y MIIEKOITUTAIOIINX U YEJIOBEKa»,
«OCHOBHBIE CTaIUN OHTOTEHE3AY.

OObopynoBaHue:  MHKPOCKOIN,  MHKponpemapatsl  «CriepMaTo30HAbl  MIIEKOIHUTAIOLIETO»,
«Sitnexnerka MiekonuTaromero», «KapuokuHe3 B KIETKaX KOpeUIKa JyKa», MarHUTHAs MOJIENb-
amiukanus «Jlenenue xkiuetkm», moaens JJHK, Mmogens Merada3Hoit XpoOMOCOMEL.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparophas padora Ne 3. «HaOmroeHre MUTO3a B KJIIETKaX KOHUMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Jlaboparophast pabora Ne 4. «M3yyeHwe CTPOEHHUS IOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Tema 6. HacjiencTBeHHOCTHh M HU3MEHYMBOCTH OPraHM3MOB.

IIpenmer u 3agaun reHeTuku. VicTopust pa3BUTHS TeHETUKH. PONb UTOMOTHH M 3MOPHOIOTHH B
CTaHOBJICHHH TEHETHKH. BKilaj pOCCHIICKMX W 3apyOeKHBIX YYEHBIX B Pa3BUTHE TE€HETHUKH. MeTomsl



TeHETHKH  (TUOPUIONOTHYSCKUH, IIMTOTCHETHYCCKHUN, MOJICKYISIpHO-TeHeTHYeckuii). OCHOBHBIC
reHeTu4eckue NoHsITHs. ['eHeTuueckass CUMBOJIMKA, UCIIONb3yeMasi B CXeMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTH HacJeJ0BaHUs TPU3HAKOB, ycTaHOBIeHHBIe I'. Menaenem. MoHoruOpuaHoe
CKpelrBaHue. 3aKOH eqUH000pa3us THOpUAOB HepBoro mokojenus. [IpaBwio momuHUpoBaHUS. 3aKOH
pacuierieHus npu3HakoB. ['unoresa unctoTsl rameT. [lonHoe U HEMOJHOE TOMUHUPOBAHUE.

JurnbpugHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HacJleI0OBaHUs MPU3HaKoB. LluToreneTnueckue
OCHOBBI  JIMTHOPHJHOTO  CKpeIWBaHUs.  AHamu3upyloliee  ckpemmpanue.  Vcmonb3oBaHue
AHATM3UPYIOIIETO CKPELIUBAHUS IS OTIpeesICeHHS TeHOTUIIa 0COOH.

CuensieHHOe HacienoBaHue Npu3HakoB. Pabora T. Moprana mo cuemieHHOMY HacleJOBaHUIO
reHoB. HapyiieHnue cuiernienns reHoB B pe3yJIbTaTe KpOCCUHIOBEpa.

XpOMOCOMHas TEOPHs HACNIEACTBEHHOCTH. | eHETHUECKUE KapThl.

I'enetuka mnona. XpOMOCOMHOE ONpeAesieHHe Ioya. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
['omorameTHbIE U TeTeporaMeTHBIE Opranu3Mbl. HacnenoBanue mpu3HaKoB, CIEIUICHHBIX C ITOJIOM.

W3menunBocTh. BuUbl M3MEHUYMBOCTH: HEHACJIECICTBEHHAs W HAacleICTBEHHas. Ponb cpenbl B
HEHACJIEICTBCHHOU HU3MEHUYHBOCTH. XapakTepuctuka MOIU(DUKAIIMOHHON HM3MEHUYHUBOCTH.
Bapuanvonnsiii psa W BapuanuoHHas KpuBas. Hopma peakumu npusHaka. KomuuecTBeHHblE U
KadeCTBEHHbIC IPU3HAKK M MX HOpMa peakiuu. CBOWCTBa MOJU(PHUKAIIMOHHONW N3MEHYUBOCTH.

HaCHCI[CTBeHHaSI, WNJIIM TCHOTUITMYCCKasl, U3BMCHYNUBOCTD. KOM6I/IHaTI/IBHaﬂ H3MEHUYMBOCTEL. Melo3 u
MOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOW HM3MEHUMBOCTH. MyTallMOHHAsT W3MEHYHBOCTb.
Knaccupukanms wmyraumid: TEHHBIE, XPOMOCOMHBIC, TE€HOMHBIE. YacToTa M NPUYMHBI MYyTalui.
Myrarennpie (QakToppl. 3aKOH TOMOJIOTHYECKHX PAJOB B HACIEACTBEeHHON wm3MmenunmBoctn H. .
Bagunosa.

Bresinepras HaCIIeICTBEHHOCTh U M3MEHYHUBOCTD.

I'enetuka 4yenoBeka. Kapuotun yenoBeka. (OCHOBHBIE METOIbl TI€HETUKH  YEJIOBEKa:
TeHEAJIOTUYECKHA, OJM3HEIOBBIH, ITUTOT€HETHIECKUN, OMOXUMHYECKHN, MOJEKYISIPHO-TEHETHIECKUIL.
CoBpeMeHHOE OTpe/ielieHre TEeHOTHIIA: ITOJIHOTEHOMHOE CEKBEHHPOBaHWE, TCHOTHIIMPOBAHUE, B TOM
gucie ¢ nomompko ITIIP-ananuza. HaciaeacTBeHHBIe 3a00/IeBaHUS YelIOBEKA: T'eHHEBIEC 00JIe3HH, OOJIC3HH C
HACJICJICTBEHHON NPEeIpaciooKeHHOCThIO, XPOMOCOMHBIE Oone3nu. CoMaTudecKkre W TeHepaTHUBHBIC
myTtanuu. CTBONOBBIE KieTKH. [IpwHIUMIEI 3M0poBOro 00pa3a >KW3HH, AMATHOCTHKH, MPO(PHUIAKTUKA U
JIEYEeHUs] TeHETHYEeCKNX Oose3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTHpPOBaHHe. 3HAUYECHHE MeIUITUTHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN TeHETHYECKUX 3a00JIEBAaHUI YeIIOBEKA.

JdeMoHcTpanum:

IToptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yerepukos, H. B. Tumodees-PecoBckuii,
H. 1. BaBuios.

Tabmuis! u cxembl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE W €T0 IUTOTEHETHYECKash OCHOBA», «3aKOH
pacIieruieHdss W ero IIMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTBHI TameT», «/lurubpumHoe
CKpemuBaHuey, «L{uromornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIMBaHUs, «Melio3y, «B3anMoaericTBre
aJIIEeNBHBIX TEHOB», «l eHeTHueckrne KapThl pacTeHWH, KMBOTHBIX W dYelnoBeka», «['eHermka momay,
«3aKOHOMEPHOCTH HACJIEOBAaHUA, CIEIUICHHOTO C IMOioM», «KapuoTWIbl YelnoBeKka W JKUBOTHBIXY,
«Bunpl u3MeHunBOCTHY, «MonudukanuoHHass HW3MEHYHMBOCTHY, «HacienoBanue pesyc-dakrtopay,
«l"eHeTuKa rpyImi KpoBuy, «MyTallnOHHasi U3BMEHYUBOCTbY.

OOopymoBanne:  MoJeNH-anmIuIMKanuu — «MoHoruOpuaHOEe  CKpemuBanue»,  «HemomHoe
TOMUHUpOBaHHME», «JlurumbpumaHoe ckpemuBanme», «llepekpécT XpoMOCOM», MHKPOCKON M|
Mukpornpenapat «JIpo3oduiay (Hopma, MyTauu (OPMBI KPbUILEB U OKPAacKH Teja), repbapuii «I'opox
TTOCEBHOM».

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophast paGora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUAHOIO U JUTHOPHIHOIO
CKPELIMBaHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIpENapaTaxy.

Jlaboparophast pabora Ne 6. «lM3yuenue MOAM(PUKAIMOHHON M3MEHYMBOCTH, IOCTPOCHHE
BapUALMOHHOTO psifia U BAPUALIMOHHON KPUBOW».



JlaGoparophas padota Ne 7. «AHanu3 MyTanuid y Apo30(uIbl Ha TOTOBBIX MUKPOTIPEIapaTax».

[Ipaktnueckas padota Ne 2. «CocraBieHue 1 aHaIu3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexkuus Kak Hayka M IIpoliecc. 3apoKIEHHE CeJleKIMH W jaoMecThkauusd. Yuenue H. U.
BaBuioBa o0 ULeHTpax NPOHMCXOXKICHHS W MHOrooOpasusi KyJdbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKJICHUS TOMAIIHUX KUBOTHBIX. COpT, HOpOJa, ITAMM.

CoBpeMeHHBIE METOJIBI CeNeKIMHA. MaccoBBI M MHAUBUIYAIbHBIH OTOOPHI B CEJIEKIIMH PACTCHUI
u KUBOTHBIX. OleHKa dKcTepbepa. BIM3KOpoICTBEHHOE CKpellMBaHWE — MHOPWUAMHT. UwncTas JTUHHA.
CkpemmBaHue 4YUCTHIX JHHUH. ['eTeposuc, mnu rubpugHas cuina. HepoAcTBeHHOE CKpeUIMBaHUE —
ayropunuar. OtpanéHnas ruOpuanzanus U e€ ycrexu. VCKycCTBEHHBIH MyTareHe3 W IONydYeHHE
MOJIUIUIONI0B. JJOCTHKEHNS CENEKIIMH PACTEHUH, KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonornss kak oOTpacnb MPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/JaHUA
pexomOuHanTHoi [IHK u Tpancrenuoix opranuzmMoB. Kierounas wmxeHepus. KieTouyHble KyJbTypBI.
MukpoxkiIoHaIbHOE pa3MHOKEHUe pacTeHui. Knonuposanue BBICOKOITPOAYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DJKOJOTHYECKHEe U dThdeckue mpobdiembl. MO — reHetmueckn
MOJU(QHUINPOBAHHBIC OPTaHU3MEI.

JemoHcTpanuu:

Ioptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBanos.

Tabmuuel u cxembl: kKapta «LIeHTpBI POUCXOXKICHHUS U MHOT000pa3Hsl KyJIbTYypHBIX PacTECHHI»,
«[lopoapl IOMalIHUX >KUBOTHBIX», «CopTa KyJNbTYpHBIX pacTeHUit», «OTnanéHHas THOpUAN3AIMY,
«Paboter axkagemuka M. @. HMsanosa», «Ilomumionaus», «OObeKTEI OMOTEXHONOTHH», «KieTo4dHbIE
KyJBTYpBI H KIIOHHpOBaHUEY, « KOHCTpyrpoBaHNe U IEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBanue: MyJISDKH IUIOJOB M KOPHEIJIONOB AMKHUX (OPM M KyJIbTYpPHBIX COPTOB PacTECHHIH,
repOapuii «CenbCKOX03IHCTBEHHBIE PACTEHUS.

JlaGopaTopHble H MPaKTHYeCKHe PadOTHhI:

Okckypeusi «OCHOBHBIE METOABI M JOCTWXKEHHUSI CEJeKIMHM pPACTeHHH UM JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHLHUIO, IUIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBIA YUAaCTOK, B TEIUIMIHOE XO35ICTBO,
71a00paTopuIO arpOyHUBEPCUTETA MIIM HAYYHOT'O LICHTPA)».

11 KJIACC

Tema 1. DBoIIOUOHHASA OHOTIOTHS.

IIpennocbulK BO3HUKHOBEHHS 3BOJIOLMOHHOW TEOpUH. ODBOIIOLMOHHAS TEOpHs U €€ MeCTO B
Ouosiorun. BinsHue 3BOIIOLMOHHON TEOPHUHU HA PAa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenscTBa 3BOMOLMHU. [lasleoHTONOrHYECKHE: TIOCIEIOBATEIBHOCTE IMOSIBICHUS BUIOB B
NaJICOHTOJIOTMYECKOH JIeTonucH, nepexoaubie popmbl. bruoreorpaduueckue: cxoacTBo U pazanuue GayH
1 (QJIOp MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHEe: CXOICTBA M pasyinuus HSMOPHOHOB Pa3HBIX BHAOB I03BOHOYHBIX.
CpaBHUTENBEHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHBIE, PYAUMEHTApHBIE OpPraHbl, ATaBU3MBI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACIHEACTBEHHOCTH W OCHOBHBIX
MeTaboNINYeCKUX MyTeH y BCEX OPraHn3MOB.

OomroronHas teopusi Y. apsuna. [Ipeamochuiki BOZHMKHOBEHHS JapBHHW3MA. JIBKylume
CHJIBI 3BONIONMK BUAOB 1O JlapBuHYy (M30BITOYHOE pa3MHOXKEHHE IPH OTPAHWYEHHOCTH PECYPCOB,
HeomnpeaeaEHHas H3MEHYMBOCTh, 00PH0a 3a CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bononnu (CTI) n e€ 0OCHOBHBIE MOTOKEHUSI.

MuxkposBomonus. [lomynsius Kkak eAMHATIA BUAA U SBOTIOIHIH.

Jewkynme cuibl  (QakTopbl) SBOJNIONMH BHIOB B TpUpoje. MyTalMOHHBIM Tporecc |
KOMOWHATHBHAsI N3MEHYMBOCTh. [lomynsiimoHHbIe BOJHBI | Apeiid renos. M3onsims u Murpanms.

EcrecTBeHHBIN 0TOOp — Hampapmstomuil Gakrop sBomonun. opMbl ecTeCTBEHHOTO 0TOOpA.



[IprucnocoOneHHOCTh OPraHM3MOB KaK pe3ylbTaT dBotonuu. Ilpumepsl mpucrnocoOiIeHuil y
Opranu3zmMoB. ApoMop¢0o3bl ¥ HIANOATATITAIINY.

Bung wu BumooGpasoBanme. Kputepum Buzma. OcHoBHble (opMBI  BHI00OPa30BaHUSL:
reorpapuueckoe, 3KOJI0rH4YecKoe.

MakposBomonusi.  DopMbl  IBOTIONMH:  (GUIETHYECKAs, IWBEPreHTHas, KOHBEPreHTHas,
napamiensHas. HeoOpaTuMocTh SBOTIOIHY.

IIpoucxoxaeHue OT HeCHEIUATU3UPOBAaHHBIX MpeakoB. Ilporpeccupyromas crenuamu3anus.
AnanTuBHAasA paguanus.

JdeMoHcTpanum:

Ioptpertsr: K. Jlunnel, XK. b. Jlamapk, Y. [Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'exkens, ©.
Mrosnep, A. H. Cesep1ios.

Tabmuuer u cxembl: «Pa3BuTHEe OpraHMYecKOoro Mupa Ha 3emie», «3apOJBIIIH MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl O0OppOBI 3a cymiecTBOBaHHE», «EcTecTBeHHBI OTOOPY,
«MHoroo6pasue copTOoB  pacTeHHit», «MHOrooOpazue mOpPOA  KMBOTHBIX», «llomymsmumy,
«MyTaloHHass HM3MEHYHMBOCTB», «ApoMopdosbl», «Manoamantanum», «OOmas aereHepanus»,
«dBmwxymue cuibl sBomonuuy, «Kapra-cxema mapmipyra myrtemrectBust Y. [lapsuHa», «boprba 3a
cymiectBoBanue», «llpucnocoOneHHOCTs — opraHusmMoBy», «leorpaduueckoe  BHI00Opa30OBaHUEY,
«3JKONIOru4ecKoe BU1000pa3oBaHUE).

O06opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH, HA0OD MJIOZO0B U CEMSIH,
Koyuteknust «lIpuMepsl 3alIUTHBIX MPHUCIIOCOONEHUI Y )KUBOTHBIX», MOJieNlb «OCHOBHBIC HAIPaBICHUS
3BOJIOLMNY, 00bEMHAsE MoJeNb «CTpOCHUE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX ).

Bbuoreorpaduueckas kapra mMupa, KomieKnus «PopMbl COXpaHHOCTH MCKONAEMBIX XHBOTHBIX H
pacreHuit», Mozenb amumukanus «llepekpéct xpomocom», BiaxkHble npenapaTsl «Pa3ButHe
HacekoMoro», «PasButue marymkn», Mukpomnpenapat «/po3zoduna» (Hopma, Myranun (GopMbl KpbIIbEB
Y OKpPAaCKH Tela).

JlabopaTopHble H MPaKTHYeCKHe PadOTHhI:

Jlaboparophas padorta Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGoparophast padora Ne 2. «OnucaHue NpUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3dHnKHOBeHMe H pa3BUTHE KU3HU HA 3em.Ie.

JlonayuHble peAcTaBICHUs O 3apOKACHUM KU3HU. HaydHble THnoTe3pl BOSHUKHOBEHHUS )KU3HU Ha
3emiie: abHoreHes U MaHCepMus. XUMHUYeCKas HBOTIONUs. AOMOTeHHBI CUHTE3 OPTaHNYECKUX BEILECTB
U3 HEOPraHMYeCKUX. DKCIIEPUMEHTAIbHOE MTOATBEPKICHUE XUMHUUECKON 3Boronnu. HadanbHble sTamsl
Oomornoruueckoit sBomoruu. ['mmoresa PHK-mmpa. dopmupoBaHne MeMOpaHHBIX CTPYKTYp |
BO3HMKHOBEHHE TPOTOKJIETKU. [lepBble KieTkn W uX 3Bodonusa. POpMHpPOBaHME OCHOBHBIX TI'PYIII
JKUBBIX OPTaHU3MOB.

Pa3BuTne xu3HM Ha 3emie 1o 3paM U nepuogaMm. Karapxel. Apxelickas U MpoTEpO30ICKas 3pbl.
[lameozoiickas spa u e€ TmepuOABl: KEMOPHICKUIA, OPMOBUKCKHHA, CHIypUHCKUH, JIEBOHCKHIA,
KaMEHHOYTOJIbHBINA, IEPMCKUH.

Me3o30¥icKas 3pa U €€ NepruoIbl: TPUACOBBIH, FOPCKUIL, MEJIOBOM.

Kaiino3zoiickast apa 1 €€ nepuobl: NajeoreHOBbINA, HEOT€HOBBIN, AHTPOIIOTE€HOBBIM.

XapakTepucThKa KiIMMaTra ¥ TeOJIOTWYeCKHX ImporeccoB. (OCHOBHBIE 3Tambl  SBOJIIOIHN
PacTUTENHLHOTO M YKUBOTHOTO MHpa. ApoMopQo3bl y pacTeHWi W >KUBOTHBIX. [losiBIeHME, pacuBeT U
BBIMHpPAHHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKkoro Mupa Kak oTpakeHue 3Bomonnd. OCHOBHBIE CUCTEMAaTHYECKHE TPYIIITbI
OpPTaHU3MOB.

OBOJIONMS YeJIOBeKa. AHTPOMNOJOTHS Kak Hayka. Pa3BuTHe TpeACTaBIEHUI O MPOUCXOXKIACHUU
yenoBeka. MeToapl u3ydeHus aHTpororene3a. CXOICTBA W Pa3IWYMsl YEIOBEKAa M JKWBOTHBIX.
CucreMaTHuecKOe I0JIOKEHHUE YeJI0BEKa.



JBwkyniue cunbl (pakTopsl) aHTpororeHesa. HaciencTBeHHas: H3MEHUYMBOCTh M €CTECTBEHHBIN
ot60p. OOIIeCTBEHHBIH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUi TPy/Aa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJOBEKA: aBCTpaloNMUTeKH, YenoBek ymensid, Uemosek
npsaMmoxoasuui, YenoBexk HeaHaepranbckuii, YenoBek pasymHbli. Haxoakn MCKomaeMbIX OCTaTKOB,
BpEMsI CYLIECTBOBaHMsI, 00JIACTh PACIIPOCTPaHEHHs, 00bEM rOJIOBHOTO MO3ra, 00pa3 JKH3HHU, OPYIusL.

Yenoseueckne pacbl. OCHOBHBIE OOJBINIUE pachl: eBporecouHas (eBpa3uiickas), Herpo-
aBCTpAJIOUIHAS (axBaTopuanbHasi), MOHTOJIONTHAs (a3maTcko-amMeprKaHCKas). YepTsl
MPUCTIOCOOIEHHOCTH TIPEICTaBUTENICH YeNOBEYECKHX pac K YCJIOBHSIM CYIIeCTBOBaHUs. EIWHCTBO
yenoBeueckrx pac. Kputnka pacuzma.

JdeMoHcTpanum:

[optpetsr: @. Penu, JI. Iactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. HdapBus.

Tabmuue! n cxemsl: «Bo3HukHOBeHHe COIHEUHOH CHCTEMBI», «Pa3BUTHE OpPraHM4ecKOro MUpPay,
«PacturenbHasa knetka», «KuBoTHas kierka», «lIpokapuotuueckas kineTka», «CoBpeMEHHas cucTeMa
OpraHuyuecKkoro mMupa», «CpaBHEHHE aHATOMHYECKHX YEepT CTPOCHUS 4YeJOBeKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAaJICOHTOJOTHYECKHX HAaXOJOK MPEIKOB COBPEMEHHOTO YEIOBEKay,
«/IpeBHelimue moan», «pesHue moan», «Ilepspie coOBpeMEHHBIE JII0IN», «HenoBeuecKue pacoD.

Ob6opynoBanue: mymsoku «[IporcxoxkaeHne deaoBekay (OHOCTHI aBCTPANONHUTEKA, MMUTEKAHTPOIA,
HeaHJepTaliblia, KPOMaHBOHIIA), CICTIKH WJIM H300paKeHHsT KAMEHHBIX OpYIWH MEePBOOBITHOTO YeJIOBeKa
(xamHH-"YoOMITIEpHI, pyOuITa, ckpebia), reoXxpoHoIornyeckast Tabiauna, Komekus «DopMbl COXpaHHOCTH
HCKOTaeMbIX KHUBOTHBIX U PaCTEHUI.

JlaGopaTopHble H MPaKTHYeCKHe PadOThI:

[IpakTrueckass pabora Ne 1. «/3yueHuWe HMCKOMaeMBIX OCTATKOB PACTEHHH ¥ >KMBOTHBIX B
KOJUIEKLUSX).

OKCKypcusi «DBONIOIMS OPraHMYecKoro Mupa Ha 3emie» (B ©CTECTBEHHO-HAYYHBIN HITH
KpaeBeTUeCKUi My3el).

Tema 3. OpranusMbl U OKPY:KAOLIAs cpeaa.

OKOJIOTHsI KaK Hayka. 3aJayd M pas3ieiibl 3KOJOruu. MeTollbl 3KOJOTMYECKHX HCCIIEIOBAaHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl 00MTaHUST OPraHU3MOB: BOJIHAS, HA36MHO-BO3 IyIITHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAsI.

Oxonorndeckre  Qaktoppl. Kiaccudukamuss  SKOIOTHYeCKHX  (akTOpoB: aOMOTHUYECKUE,
OMOTHYECKHEe U aHTPOIIOTeHHbIE. J[elficTBre AKoIOTHYecKiX (DaKTOPOB Ha OPTaHU3MEI.

AbGuotndeckue (HakTOpBI: CBET, TeMmIepaTypa, BiIaxHOcTb. Dortomepuonmsm. [Ipucrnocobnenus
OpPTraHU3MOB K JIEHCTBHIO aOMOTHYECKHUX (PAaKTOPOB. bHOTOTHYEeCKHe PUTMEI.

buorndeckne dakropbl. Bumel OMOTHYECKHX B3aWMOJEHCTBUI: KOHKYPEHIIWS, XWUITHHYECTBO,
cumbno3 u ero ¢Gopwmel. Ilapasurusm, koomepamus, MyTyaiaw3M, KOMMEHCaIW3M (KBapTHPaHCTBO,
HaxJIeOHNMYeCTBO). AMEHcanu3M, HeWTpamu3M. 3HaueHHe OWOTHYECKHUX B3aUMOJICHCTBUMA IS
CYIIIECTBOBAHMUSI OPTaHU3MOB B TIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTEPUCTUKU Mmonysiuuyd. OCHOBHBIE MOKA3aTeNu MOMYJSIUUU: YUCIECHHOCTb,
IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpanus. JIMHAMUKa YMCICHHOCTU MOMYJSIUUU U €€
perynanus.

JdemoHcTpanuu:

IToptpetsr: A. I'ym6ombar, K. @. Pynbe, 3. I'ekkens.

Tabmumsr 1 cxemsl: kapra «lIpupomnbie 30HBI 3emun», «Cpeasl OOWTaHUS OPraHHU3MOBY,
«Dotoneproanzmy», «llomynsamum», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOMYJSIIUK HWH(]y30pun-
TyQenbkm», «llumesbie nenm».

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophast pabora Ne 3. «Mopdosiornyeckue 0COOEHHOCTH PACTEHHUH M3 Pa3HbIX MECT
oOuTaHUS.

Jlaboparophas padota Ne 4. «BiusiHue cBeTa Ha POCT M pa3BUTUE YEPEHKOB KOJIeycay.

ITpakTuueckas padora Ne 2. «[Toacu€T MIOTHOCTH MOMYJIAIUI Pa3HbIX BUIOB PACTCHHUI.



Tema 4. Coo0mmecTBa M 3K0JIOTHYeCKHE CHCTEMBI.

CoobmiecTBO OpraHu3mMoB — OuoueHo3. CTpyKTypbl OnOLleHO3a: BHIOBas, NPOCTPAaHCTBEHHas,
Tpoduueckas (numesas). Bugsi-nomuHantel. CBsizu B OHMOLIEHO3E.

Okonornveckue cuctembl (9kocuctembl). lloHsTme 00 23KocucteMe U OMOTrEOIEHO3E.
OyHKIMOHATBFHBIE KOMIOHEHTHI 3KOCHCTEMBI: IMPOAYLEHTH, KOHCYMEHTHI, PedyleHTh. KpyroBopot
BEIIECTB M IMOTOK 3HEPrHM B dKocUCTeMe. Tpoduueckue (IMUIIEBBIE) YPOBHU 3KOCUCTEMBI. [luiieBbie
uenu u cetd. OCHOBHBIE IMOKAa3aTeIH SKOCHCTEMBI: OMoMacca, MPOMyKIHs. JKOJIOTHUECKUE MUPAMUJIBL:
NPOAYKIHMH, YUCICHHOCTH, Oromacchl. CBOHCTBA 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISILHS, PA3BUTHE.
Cykueccust.

[lpupoaHble  SKOCHCTEMBL. JKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBL. ATpPO’KOCHUCTEMBL.  YpOoskocuctembl. buonormueckoe u
XO3HCTBEHHOE 3HAUEHUE arPOAKOCUCTEM M YPOOIKOCUCTEM.

Buopasznoobpasue kak (akTop ycTOWYMBOCTH OdKocucTeM. CoxpaHeHHe OHOJIOrHYecKOro
pasHooOpasus Ha 3emiie.

Yuenue B. U. Bepnanackoro o Ouocdepe. ['panunpl, coctaB U crpykrypa Ouochepsl. JXKupoe
BeniecTBO U ero (QyHkiuu. OcobeHHOCTH OHOchepbl Kak TI00aJbHOW 3KOCHUCTeMBbI. J[MHaAMUYeckoe
paBHOBecHe 1 oOpaTHast CBs3b B OHocdepe.

KpyroBopoThI BEIIECTB M OMOT€OXMMUYCSCKUE ITUKIIBI 3JIEMEHTORB (yriiepojia, a30Ta). 30HaIbHOCTh
ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenmoseuecTBO B Oumocdepe 3emmu. AHTpONOTeHHBIE W3MEHEHUs B Ouocdepe. [mobampHBIC
HKOJIOTUYECKHUE MTPOOIEMBI.

CocymiecTBoBaHME TIPHPOABI W 4YeinoBedecTBa. CoxpaHeHHe OHOpa3sHOOOpas3Hs Kak OCHOBa
ycroiumBocTH  Omocdepel. OCHOBa panMOHANBHOTO YIPABICHUS TNPHPOAHBIMH pecypcaMu U HX
UCTIONIb30BaHue. JJOCTIDKeHUS] OMOJIOTHN B OXpaHa MIPHUPOJIBL.

JdeMoHcTpanum:

Ioptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepraackuid.

Tabmuuer m cxembl: «llumeBsie 1enm», «buoneHo3: coctaB u CTpyKTypay, «[IpupoaHsie
coobmectBay, «llenn nmuranus», «Okojorudeckas nupamuaa», «brnocdepa m denoBex», «Ikocucrema
IIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHUCTeMa XBOMHOro neca», «buorneno3 Bomoémayn, «ArpoueHos»,
«[IpumepHBIE aHTPONOTEHHBIE BO3/ACHCTBUS Ha MPUPONLY», «BakHEHIIMEe HCTOYHWKH 3arps3HEHUS
BO3/JyXa M IPYHTOBBIX BO/», «[louBa — BaykHeHIIas cocTaBisiomas onoceps», «PaKkTopsl JAerpanaui
nouB», «llapHukoBbIil 3QdexT», «DaKTOpel PaJAUOAKTUBHOIO 3arps3HeHHs Ouochepb», «OOmas
CTpyKTypa Omocdeps», «Pacnpocrtpanenue xu3Hu B Ouocdepe», «O30HOBBI 3KpaH Onocheps»,
«Kpyrosopor yriaepoaa B 6nochepe», «KpyroBopot azora B Iprpoze».

ObopynoBanue: Mojenp-ammuMkanus «TunuuHble OHOLEHO3BD», repOapuil  «PacTurenbHble
cooO1ecTBa», KouleKiun «buomeHos», «BpeauTtenn BaKHEWIINX CEITbCKOXO3SHCTBEHHBIX KYJIBTYPY,
repOapuy M KOJUIEKLIMH PAcTeHUI M JKUBOTHBIX, NPHHAUICKAIINE K PA3HBIM HKOJIOTHYECKHM TpYIIamM
onHoro Buaa, Kpacnas kaura Poccuiickoit ®enepannu, n300pakeHnsT OXpaHsIeMbIX BHIIOB PACTEHUH U
JKUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMEI 110 BUOJIOTMIM HA BA3OBOM
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS 00YUarOIIMMHUCS
NporpaMM cpenHero o01miero oopa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yabTaTOB OCBOEHMS MpeaMeTa «bruonorusy BbIIENEHbI Clenyrolne
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPasKAaHCKOW WACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH M CaMOOIIPEAEIICHUIO, HAlTMUMe MOTHBALIMU K 00yueHHIO OMOJIOTHH,
LeNIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JHYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPaIULMNA pa3BUTHsI OMOJIOTMYECKOTO 3HAHHS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIMXCSI
PYKOBOJACTBOBaTbCSI B CBOEM JIE€ATENBHOCTH LIEHHOCTHO-CMBICIOBBIMM YCTaHOBKaMHM, IPHUCYIIHMU
cUcTeMe OHMOJIOTHYECKOTO0 O0pa3oBaHUs, HAIMYME HKOJOTHMYECKOTO IPABOCO3HAHMSA, CIIOCOOHOCTH
CTaBUTb LIETH U CTPOUTD KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHHS MpeaMeTa «BHOoIorHs» JOCTHTAI0TCA B €IUHCTBE YUEOHOH H
BOCIIMTATENbHOMN 1E€ATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH H JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, TPUHSTHIMA B OOIIECTBE MpaBHJIaMU U
HOpPMaMH TIOBEICHUSI M CHOCOOCTBYIOT IpOIleccaM CaMOITO3HAHUS, CAMOBOCIIMTAHUS M CaMOpa3BUTHS,
Pa3BUTHUS BHYTPEHHEH MO3UIMUM JIMYHOCTH, NATPUOTHU3MA, YBAXKEHHMSI K 3aKOHY U IPABOMOPSAKY,
YeIIOBEKY TPyJa U CTapIieMy MTOKOJICHUIO, B3AUMHOTO YBaKEeHUs, O0EPEKHOTO OTHOIICHUS K KYJIBTYPHOMY
HacjleMI0 W TpaJuLMsIM MHOTOHAalMOHANIbHOro Hapona Poccuiickoit ®enepanuu, npupoae u
OKpY>Karollel cpere.

JlmaHOCTHBIE pe3ynmbTaThl OCBOEHHS Yy4eOHOro mpeaMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH ¥ CTIIOCOOHOCTH OO0YUAIOIINXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH TTO3UIHEH
JUYHOCTH, CHCTEMOW  IEHHOCTHBIX  OpWEHTAlWH, TO3WUTHBHBIX BHYTPEHHUX  YOEXIEHU,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacHIMpeHre KU3HEHHOTO
ONbITa W ONbITA ACATENIBHOCTH B IPOLECCE pPEaM3allMd OCHOBHBIX HANPABICHUW BOCIUTATEIbHOU
JIEATEIBbHOCTH, B TOM YHUCJIE B YACTU:

1) rpasKIaHCKOro BOCIIHTAHUS:

c(hOpMHPOBaHHOCTh TPAKIAHCKOW TO3WIMU OOYYArOIIerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HaHWE CBOWX KOHCTHUTYIIMOHHBIX MPAaB M 00s13aHHOCTEH, yBa)KEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATENPHOCTH TPH CO3JaHWH YYEeOHBIX IPOEKTOB,
pelIeHn Y4eOHBIX 1 MO3HABATEIHHBIX 3a/1a4, BRITIOJTHEHUH OMOJIOTHYECKUX AKCIIEPUMEHTOB;

CMOCOOHOCTh OMPEJENATh COOCTBEHHYIO MO3HIIMIO 10 OTHOIIEHWIO K SBJICHUSM COBPEMEHHOMN
JKU3HU U OOBSCHSATH €€;

YMEHHE YYUTBIBATh B CBOMX JEHCTBHAX HEOOXOAWMOCTH KOHCTPYKTHBHOTO B3aMMOICHCTBUS
Tro/iell ¢ pa3HbIMU YOKACHUSIMU, KYJIBTYPHBIMH EHHOCTSIMU M COITUAITEHBIM MTOJIOKECHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BHIMOJIHEHHS YUEOHBIX, T03HABATEILHBIX
U WCCIIEIOBATEIbCKUX 3aJ1a4, YBRXHTEIHLHOTO OTHOIIEHHS K MHEHHIO OIMOHEHTOB MpPU OOCYXKICHHU
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JIEATENBHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTh POCCUICKON TPa)kTaHCKON MIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU Nepen PoanHo#, ropJocTH 3a cBOM Kpal, cBoro PosiuHy, CBOM S3bIK U
KYJbTYpY, HPOILLIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOINEHHE K MPHUPOJHOMY HACIEAMI0O W TaMITHUKAM MPHPOIBI, IAOCTIKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;



CIOCOOHOCTh OLICHMBATh BKJAJ POCCHICKHX Y4YEHBIX B CTAHOBJICHHE M Pa3BUTHE OWOJOTHH,
TIOHUMAaHUs 3Ha4YeHUs1 OMOJIOTHH B MO3HAHWUHM 3aKOHOB NPHUPOJBI, B H3HHU YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzeliHast yOe:kIEHHOCTh, TOTOBHOCTD K CIIY)KCHHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUHCKOT0 HApo1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;

CIOCOOHOCTh OLIGHUBATH CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAWUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATHUSA LIEHHOCTEHN CeMeTHOM JKU3HM B COOTBETCTBHH C TPAAULIMAMU Hapo1oB Poccun;

4) 3CTeTUYeCKOro0 BOCIIUTAHMS

JCTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYAs 3CTETHKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE YMOIMOHAIBHOTO BO3/IEMCTBUS )KUBOM IPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHUIO B Pa3HBIX BHJAX MCKYCCTBa, CTpEMJIEHHE MPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza KU3HH (30pOBOE NHTaHWE,
cOOJIFOICHNe TUTHEHWYECKNX TIPaBWiI W HOPM, cOaJaHCHPOBAaHHBIM PEXUM 3aHITHH M OTHBIXA,
perymsapHas (pu3nueckas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MMOHUMaHWE [EHHOCTH MPaBWI WHIWBUAYAIHHOTO W KOJUIEKTUBHOTO OE30MacHOTO TMOBEIEHUS B
CUTYaIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJICH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS ajKOTOIIs,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY.ly, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOII00HE;

TOTOBHOCTh K aKTHBHOH JNEATENbHOCTH TEXHOJOTWYECKOW W CONMAIbHOW HAIpaBICHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATD, TUIAHUPOBATH 1 CAMOCTOSITETIFHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIel mpoheccHu U peaan30BhIBATh COOCTBEHHBIE KU3HEHHBIE TUTAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTUYECKH IeJIecO00pa3HOe OTHOIIEHNE K MPHUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie, OCHOBE
e€ CyIlecTBOBaHUS;

TIOBBIIIIEHUE YPOBHS SKOJIOTUYECKOW KYJNbTYphl: MPHOOPETEHNE ONBITA IMJIAHUPOBAHUS MTOCTYIIKOB
Y OLIEHKH UX BO3MOJKHBIX TIOCIEICTBHUH TSI OKPY KAIOIIEH CPebl;

OCO3HaHME II100ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U ITyTel UX PELIeHIS,

CIOCOOHOCTh MCIONB30BaTh MPHOOpETaeMble MPH W3yYeHUH OMOJOTHH 3HAHUS W YMEHUS INPHU
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE TPABHII
MOBEICHUSI B TPUPOJIe, HANPABIECHHBIX HAa COXpaHEHHE PAaBHOBECHS B JKOCHCTEMaxX, OXpaHy BHJOB,
3KocucTeM, orochepsr);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEHCTBUN U
MPEeIOTBpAIIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIJICHUS, 9KOJIOTHYECKON KYJIbTYPHBI, OMBITA AESTCILHOCTH
9KOJIOTUYECKOW  HampaBICHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCS HMH B  II03HAaBaTEJILHON,
KOMMYHHMKAaTUBHOH M COLIMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKd U OOIIECTBEHHOHM NMPaKTHKH, OCHOBAHHOTO HAa JHAJIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIGTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOW U YMTATEIBCKOW KYJIBTYPBI KaK CPECTBA B3aUMOACHCTBHS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panrOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LEJOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK 0 eTUHCTBE HMPUPOJIBL, YEIOBEKAa 1 0OIIECTBa, B MO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH U peICHUH
npobJeM coXxpaHeHUs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OWOJIOTMHU JUIsi COBPEMEHHOW LMBWIIM3ALUH: OOecrieueHHs] HOBOTO
YpOBHA pa3BUTHUA MCAUIUHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCO6HI)IX peuiaTb
peCypcHbIE TIPOOJIEMBbl Pa3BUTHS YEIOBEUSCTBA, MOUCKA MyTEH BBIXOJA M3 TII00ATBHBIX YKOJIOTHYECKUX
npobiieM M obecrmedeHus nepexona K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOIHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUM OHOJOTMYECKUX 3HAHMW B IEISX IOBBIINICHUS OOIIeH
KyJIbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

NOHMMaHKE CYITHOCTH METOJIOB MO3HAHUS, UCTIOJB3yEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
UCIIONIb30BaTh TONydaeMble 3HAHMS JUIS aHaiM3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
HPOUCXO/MINX B HEM HM3MEHEHWH, YMEHHE NelaTh OOOCHOBAHHBIC 3aKJIIOUCHUS HAa OCHOBE HAyYHBIX
(aKTOB M MIMEIOLIUXCS TAaHHBIX C [ENBIO TTOIYYEHHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIB30BaTh OMOIOTHYECKHE 3HAHHS IS PEUIeHHs HpodieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LEHHOCTH HAy4YHOW JESTeNbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUTYyaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHUIO U CaMOOOpPa30BaHHIO, K AKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATDBI

MertamnpenMeTHble pe3ynbTaThl OCBOCHUS yueOHOro npenmera «bronorusy BKIIOYAIOT: 3HAYUMBbIe
Uit GOPMHPOBAaHHMS ~ MHPOBO33PEHUST  OOYYAIONIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHBIC)
oOlIeHayYHbIe MOHATHUS, OTPaKaIOIIMe IEIOCTHOCTh HAYyYHOH KapTHHBI MHpa W CIEHU(HUKY METOJIOB
MO3HAHMS, WUCIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEpIHs, SBJIEHHE, MpOIecc, CUCTEMA,
Hay4HbIH (haKT, MPHUHINIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HccieqoBaHue, HaOoJieHue,
W3MEpeHHne, OKCIEPUMEHT | [pYTHX), YHHUBEpcalbHble YydeOHble JeiicTBHA (ITO3HABaTENbHBIE,
KOMMYHHKATUBHBIE, PETYJSITUBHBIE), o0ecrieunBatonye GopMupoBaHue GyHKIIMOHAILHOW TPAMOTHOCTH
M COLMAJIbHON KOMIIETEHIMH OO0YYaroIIMXCs, CIIOCOOHOCTh OOYYaroImMXCS HCIOJB30BaTh OCBOCHHBIE
MEXUCIUILTHHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHWS WM YHHUBEPCaIbHbIE ydeOHbIE JCHUCTBHS B
II03HABATEJIBHON U COLMATIbHON ITPAKTHKE.

MerTamnpenMeTHble pe3ylibTaThl OCBOCHUS TPOIPAMMBI CPEIHEro OO0IEro 0O0pa3oBaHUs JIOJIKHEI
OTpaXkaTh:

OBiaeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBLHBIMH TeHCTBUAMM:

1) 6azoBble JOrHYecKUe AeiCTBHA:

CaMOCTOSITETTbHO POPMYITHPOBATH M aKTyaTH3UPOBATh IPOOIEMY, pacCMaTpPHBATh €€ BCECTOPOHHE;



WCIIONb30BaTh MPU OCBOCHUHM 3HAHUW MPHEMBI JIOTUYECKOTO MEIIIICHHUS (aHAIW3a, CUHTE3a,
CpaBHEHUs, Kinaccuukanmuy, 0000IICHHS), PACKPBIBATE CMBICT OMOJIOTHYSCKUX MOHSTUN (BBIICIATH UX
XapaKTepHbIE MPU3HAKU, YCTAHABIUBATh CBS3U C IPYTHMHU OHATHSIMHU);

OTIPEACIATh LENH JCATEIBHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
Pe3yIbTaThl ICATECIBHOCTH C TIOCTABICHHBIMHU IEIISIMH;

UCIIOJIB30BaTh OMOJIOTUYECKUEC TIOHATHUS JIJIsl OOBSICHEHUS (PaKTOB M SBJICHUI KUBOU PUPO/IBL;

CTPOUTH JIOTHUYECKUE PaCCYXIeHUS (MHIYKTUBHBIC, ICIYKTHUBHBIC, I10 AHAJIOTHUH), BBISBISATH
3aKOHOMEPHOCTH U TIPOTHBOPEUYUS B PACCMATPHBACMBIX SIBICHUSX, (OPMYJIUPOBATh BBIBOABI U
3aKITIOUCHMUS;

MPUMEHSATh CXEMHO-MOJICIIbHBIC CpPEACTBA JUIS TMPEICTABICHUS CYIICCTBCHHBIX CBs3eH U
OTHOIICHWH B U3yYaeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKKe IMPOTHBOPCUYUI pPa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;

pa3pabaThiBaTh IUIAH pPEUICHHS NPOOJEMbl ¢ YYETOM aHAIM3a MMEKOIIUXCS MaTePUAIbHBIX W
HEMaTEePUAIBHEIX PECYpPCOB;

BHOCHTH KOPPEKTUBHI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3yJLTAaTOB LIENSIM, OIICHUBAThH
PHUCKH TIOCIICICTBUI ICATSIILHOCTH;

KOODJWHHPOBATh M  BBIIOJNHATH pPabOTy B  YCJIOBHAX  PEAIbHOrO, BHUPTYAIBHOIO U
KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPH PELHICHUH XKU3HCHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCIEI0BATEIbCKHE ACHCTBHUA:

BJIaJICTh HABBIKAMH YYEOHO-HUCCIICIOBATENBCKON UM TPOCKTHOW JESTEIbHOCTH, HaBBIKAMU
paspernieHus mpoodIeM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB PEUICHUS
MPaKTUYCCKUX 337124, MPUMCHEHUIO PA3IMYHBIX METOJIOB TIO3HAHMS;

UCTONIb30BaTh  pa3jM4yHble BUJABI JACATCILHOCTH IO TMOJYYCHUIO HOBOTO 3HAHHS, €ro
UHTEpIpeTaiy, TPeoOPa30BaHUIO0 U MPUMECHECHHIO B YYCOHBIX CUTYAllUsAX, B TOM YHCIE MPHU CO3TaHUH
YUEOHBIX M COLUAITLHBIX IPOCKTOR;

GbopMHPOBaTh HAYYHBIH THIT MBIIUICHUS, BIAJACTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMU
MMOHATHAMU U METOJIAMU;

CTaBHUTh U POPMYITHUPOBATH COOCTBEHHBIC 33/1a4l B 00PA30BATEIILHON JCATEILHOCTH U KH3HEHHBIX
CUTYyaIUsAX;

BBISIBIISITh NIPUYMHHO-CIICICTBCHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIJIBUTATH TUIOTE3y €
pellicHHs, HAXOJUTh APryMEHTHI JJIs JOKA3aTelbCTBA CBOMX YTBEPXKACHUM, 3a/aBaTh MapaMeTpbl U
KPUTEPHHU PEIICHUS;

aHATM3UPOBATh TIOJYYCHHBIE B XOJIe PCIICHHUS 3aJlaud Pe3yNbTaThl, KPUTHYCCKUA OIICHHBATH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MECHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLICHKY HOBBIM CHTYAaIlUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYIECTBISTh IICJICHATNPABIICHHBIN TMOMCK TepeHoca CpelACTB U CHOCcOo0OB  JeHCTBUS B
npoQeCCHOHATBHYIO CPEY;

YMETh MEPEHOCHUTh 3HAHUS B MMO3HABATEILHYIO M MTPAKTHYCCKYIO 00IaCTH KU3HE IS TEIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX NMPEIMETOB;

BBIJIBUTaTh HOBBIC HICH, IIPeIaraTh OPUTrHHAIbHBIC TIOIXOAbI U PEIICHHUS, CTABUTh HPOOJIEMBI U
3a/1a4M, JOMYCKAIOIINEe aIbTCPHATUBHBIC PEIICHMUS.

3) padoTa c undopmanmeii:

OPUEHTUPOBATHCS B Pa3jIMYHBIX MCTOYHHKAX MHPOpPMANUU (TEKCTe yueOHOro MOCOOHS, HaydHO-
MOMYJISPHON JINTEpaType, OMOJOTHUECKUX CI0BapsIX M CIPAaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHbBIX, B
WHTepHeTe), aHANM3UPOBaTh MHOOPMAIIMIO PA3IMYHBIX BHIOB M (OPM MPEACTABICHHS, KPUTHUCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPECYUBOCTD;

(hopMyJIUPOBaATh 3aIPOCH U IPUMEHSTH Pa3InNYHbIE METObI IIPU TIOUCKE U 0TOOPE OHUOJIOTHYECKOM
nHGpOpMAaIUH, HEOOXOAMMOM IS BHITIOJHEHMSI YUeOHBIX 3a/1a4;



npuoOpeTaTb  ONBIT  WCHONB30BaHHA  HMH()OPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMSI PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpATh ONTHMAIBHYIO (OpPMY HpeAcTaBiIeHHsT OMOJIOrHYecKol HHpOpMaH
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN A3BIK B KAUeCTBE CpeACTBa Mpu padore ¢ Ononornyeckoil HHGpopMarue:
NPUMEHSTh XUMHUYECKUE, PU3NUECKIUE U MaTeMaTHYeCKUe 3HAKH U CUMBOJIBI, POpMYJIbl, abOpeBHaTypy,
HOMEHKJIATypY, UCIOIb30BaTh U MPe0Opa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMAaLWH, HHOOPMALMOHHONW 0E30MacHOCTH
JMYHOCTH.

OBJiaseHye yHUBePCAIBHBIMH KOMMYHUKATHBHBIMHU 1iCTBUAMU:

1) oduenne:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JHAJIOTE WM
JUCKYCCHM TIO CYIIECTBY OOcCykIaeMoil TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBHICKA3bIBAaTh CY>KIACHUS
OTHOCHUTENFHO BBIMTOJHEHUS MpeiaraeMoi 3ajauu, yYUThIBaTb WHTEPECHl U COTJIACOBAHHOCTH MO3MLIUI
JPYTrUX y4acTHUKOB AMAI0OTa MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHMsI KOH(IMKTHBIX CHTyalldii, yMEThb CMSTr4aTh KOH(QIUKTBI M BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3WYHBIMU CIoco0amMH OOIICHHS W B3aWMOJCHCTBUS, MMOHUMATh HaMEPEHHs JIPYTUX
Tro/ieH, MPOSIBIATE YBRKUTEIBHOE OTHOIIEHHE K COOCETHUKY U B KOPPEKTHOH (opme popmynrpoBaTh
CBOU BO3PaKEHUS,;

PasBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHMS C HCIOIb30BAHHEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHAMBUIYAIBHONW PaOOThI IPH PEIICHUH
Omosyormdeckoii mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHS TPYMIOBBIX  (opM
B3aMMO/ICHCTBUS TIPY pelIeHnH y4eOHOH 3a1aum;

BBIOMpAaTh TEMATUKy W METOAbl COBMECTHBIX MACHCTBHH C Y4€TOM OOLIMX MHTEPECOB H
BO3MOXKHOCTEH Ka)KAOTO WIEHa KOJIJIEKTHBA,;

NPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, OPTaHM30BbIBATH M KOOPAWHUPOBATH IEHCTBUS 1O €€
JOCTIDKEHMIO: COCTaBJIATh IUIAH JEHCTBUM, pacHpemessiTb pold ¢ Y4ETOM MHEHUH YYaCTHHKOB,
00CyX1aTh pe3yIbTaThl COBMECTHOM paboThI;

OLIGHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXKAOTO YJYaCTHHKA KOMaHAbl B OOMIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLCHWBaTh WUAEH C IIO3MLUU HOBHU3HBI, OPUTHMHAIBHOCTH,
NPaKTUIECKOW 3HAUNMOCTH;

OCYILLECTBIISITh TO3UTHBHOE CTPATErMYECKOE IOBEACHHE B PA3JIMYHBIX CUTYalHMsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBJiajieHHe YHMBEPCAIBLHBIMH PeryJsiTHBHBIMM AeiCTBUAMU:

1) camoopraHu3amnus:

WCTIOJIb30BaTh OMOJIOTWYECKUE 3HAHMS ISl BBISABICHUS MPOOJIEM W UX PEUICHHS B KU3HCHHBIX H
YUEOHBIX CUTYAIHSIX;

BBIOMpATh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWW IEeNIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSIX M TOCTYNKAax [0 OTHONIGHWIO K JKUBOW TMPHPOJE, CBOEMY 3IIOPOBBIO M 370POBBIO
OKPYKaIoIINX;

CaMOCTOSITETIbHO OCYILIECTBIISTH MO3HABATENBHYIO JICATENIHOCTD, BBISIBIATE MTPOOJIEMBI, CTABUTH U
(bopMypoBaTh COOCTBEHHBIE 3a/1a91 B 00pPa30BaTENbHOM JESITETBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATEIBHO COCTABJIATh IUIAH pEIIeHUS MpoOieMbl ¢ y4ETOM HMMEIOIINXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEAIOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

pacuIupsiTh paMK1 Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHIA;



JIeNaTh OCO3HAHHBIH BBIOODP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 34 PEILICHNE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (DOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKON 3PYAUIIUU B PAa3HBIX 00JACTAX 3HAHUH,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYyallsIM, BHOCUTb KOPPEKTHBBl B JI€ATENBHOCTh, OLIEHUBAThH
COOTBETCTBHE PE3YIbTATOB LIEISM;

BJIaJCTh HAaBBIKAMH I103HABATENILHOW pe(IEKCHU KaK OCO3HAHHS COBEPIIACMBIX ACHCTBUH H
MBICIIUTENIFHBIX TPOLECCOB, MX PE3YJIbTaTOB M OCHOBaHHWH, HCHONB30BaThb NMPHUEMBI peduieKCHUu s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHHUS;

YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEILIEHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PE3YIbTATOB AEATEIHHOCTH;

3) npuHsiTHE Ce0S U IPYTHX:

NPUHUMATE ce0sl, MOHUMas CBOU HEJJOCTATKU U JOCTOWHCTBA,;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAJIN3€E PE3YIIbTATOB AEATEIbHOCTH;

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TIOHAMATh MU C TO3UIMU APYTOTO YeIIOBEKa.

HNPEJIMETHBIE PE3YJIBTATHI

IIpenmeTHble pe3ynbraThl ocBoeHUs mporpammbel COO mo Owomormn Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienududeckue i yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI
JCHCTBUII 1O OCBOEHHMIO, WMHTEPIpPETalUHd W MpeoOpa3oBaHUIO 3HAHWH, BHUABl AEATENBHOCTH IIO
MOJY4YECHUIO HOBOI'O 3HAHUS W NPHMEHEHHIO 3HAHWH B PA3IUUYHBIX y4eOHBIX CHUTyalUsX, a TaKKeE B
peaNbHBIX KM3HEHHBIX CUTyalMsX, CBA3aHHBIX ¢ Owosormeil. B mporpaMme mpenmMeTHble pe3ynbTaThl
IPEACTaBIEHBI 110 roaM 00y4YeHusl.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHWS ydeOHoro mpeamera «buomorus» 6 10 Knacce NOMKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MeCTe M pOJIM OHOJOrMM B CHCTEME HAYYHOTO 3HAHHUSA
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMUHN COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHBI MHpa U HAyYHOT'O
MHUPOBO33pPEHUS, O BKJIAAE POCCHHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOIHWH,
(YHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JJIsl PEILICHNS )KU3HEHHbIX 33/1a4;

YMEHHE PAaCKpbhIBaTh COJEpXKAHWE OHMOJIIOTMYECKUX TEPMHUHOB W MOHATHH: >KU3Hb, KIIETKa,
opranm3M, MeTa0onu3M (OOMEH BEIIeCTB W IPEBpaIlleHHe SHEPruH), TOMeocTa3 (CcaMOperyIIsiiusi),
YPOBHEBasi OpraHU3alys >KMBBIX CHCTEM, CaMOBOCIIPOM3BeIEHHE (PENpOXdyKIHMs), HACIEACTBEHHOCTD,
WU3MEHYMBOCTB, POCT U Pa3BUTHE;

yMEHHE HU3JIaraTth OMOJIorHYecKre TeOpHH (KJIETOYHAsA, XpPOMOCOMHAs, MyTallMOHHAs, IEHTpaIbHas
JorMa MOJIeKyJsipHOi Ouosoruu), 3axonsl (I. Mengens, T. Moprana, H. 1. BaBunosa) u yuenus (o
HEHTpaX MHOT000pa3usi M TPOUCXOXKAEHUS KyInbTypHBIX pacteHuit H. M. BasuioBa), ompenensats
TPaHUIBl UX MPUMEHUMOCTH K )KMBBIM CHCTEMAM;

YMEHHE BJIaJIETh METOJIaMH HAyYHOTO MO3HAHWA B OMOJIOTHH: HAONOJEHNE M OMMCAHWE JKHUBBIX
CHCTEM, TIPOIECCOB M ABJEHHI, OpraHM3alusg ¥ TPOBEJIEHHE OHOJOTHYECKOr0 OSKCIIEPHMEHTa,
BBIIBIDKEHUE THUIOTE3bI, BBISIBICHHE 3aBHCHMOCTH MEXIy HCCIETyeMbIMH BEITUYMHAMH, OOBSICHEHHE
MOJTyYEHHBIX PE3yJIbTaTOB, HCIOIB30BAaHHBIX HAYYHBIX TMOHITHHA, TEOPUH M 3aKOHOB, YMEHHE JENaTh
BBIBO/IBI HA OCHOBAHHH MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBIIEIATh CYNIECTBEHHBIE TPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT M OYKAPHOT,
OHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH TIIPOIIECCOB: OOMEHa BEMIECTB U
NpeBpalieHrs] JHEPrUM B KIEeTKe, (OTOCHHTE3a, IUIACTHYECKOTO ¥ DJHEPreTHYEecKoro oOMeHa,
XEMOCHHTE3a, MHT03a, Me103a, OTUIOA0TBOPEHHS, PA3MHOKEHUS, HHANBUAYAIbHOTO PAa3BUTHUSI OPTaHNU3Ma
(oHTOTCHE3);



YMEHHUE IPUMEHSATh MOTy4YeHHbIE 3HaHUS Ui OOBSICHEHUS] OMOJIOTMUECKUX MPOILIECCOB U SIBJICHUH,
JUIS TIPUHATHUS MPAKTUYECKUX PEIICHUH B MOBCETHEBHOM >KHM3HHU C LIEbI0 oOecredeHus] 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOLIMX JIOJIEH, COOMIOAEHHs HOPM TPaMOTHOTO IOBEICHHS B
OKpYy’Kalolllel MpUPOAHOW cpene, TMOHUMAaHHE HEOOXOOUMOCTH HCHOJB30BaHUS  AOCTHKCHUHN
COBpPEMEHHOH OMOJIOTHH ¥ OMOTEXHOIOTUH I PallMOHATBHOTO PUPOJOIIOIH30BAHMS;

YMEHHE pellaTh 3JIeMEHTapHbIe TeHEeTHYECKHE 3a/1a4d Ha MOHO- W JUTHOPHIHOE CKpeIlWBaHHE,
CICTIJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPEIIMBAHUS UIS MpPEACKa3aHUs
HacJIeIOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATE JIA00OPAaTOPHBIC W MpPaKTHYeCKue paboThl, cOOMI0IaTh MpaBuia npu padoTe ¢
yueOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OLEHHBATh W HWHTEPIPETUPOBaTh HMHGOPMALHUIO  OHONOTHYECKOTO
coJep)KaHusl, BKIIOYAIONIYIO IICEBAOHAYyYHbIC 3HAHUS W3 Pa3IMYHBIX UCTOYHHKOB (CPEICTBa MacCOBOM
MHQOPMaIUK, HAYYHO-TIOMYJISIPHBIC MaTepHalibl), STHUUECKUE acleKThl COBPEMEHHBIX HCCIICIOBAHUH B
Onosiorum, MeTUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOMICHHsI, 000011as OHOIOrHIeCKyIO
WHQOPMAIUIO U3 HECKOIBKHX HCTOYHUKOB, PAMOTHO HCIIOJIb30BATh MOHSITUHHBIN anmapaT OHOJIOTHH.

[MpeameTrHble pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buonorusi» ¢ I1 knacce NOMKHEI
OTpakaTh:

cOpMHUPOBAaHHOCTh 3HAHMH O MeCTe M pOJM OWOJNOTMH B CHCTEME HAYyYHOTO 3HAHHSA
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MHPa U HAyYHOTO
MHPOBO33pPEHHS, O BKJIAAE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa AJIsl PEILICHNS )KU3HEHHBIX 33/1a4;

YMEHHE PAacKpbIBaTh COACp)KaHHE OHOJIOTHYECKUX TEPMUHOB M IOHITUI: BUA, IOIYJISLHS,
reHO(OH/I, DBONIONMS, ABIKYIIUE CHJIBI ((haKTOPBHI) 3BOIIOIUH, MPUCIOCOOICHHOCTh OPTaHHU3MOB,
BUI000pa30BaHKE, SKOJIOTHUECKUE (aKTOPbI, SKOCUCTEMA, IPOLYLIEHThI, KOHCYMEHTHI, PEAYLIEHTHI, LIeTIH
MUTaHAA, YKOJIOTHYECKas MMpaMua, OuoreoneHo3, onochepa;

YMEHHUE u3JaraTb OHOJIOTMYecKue Teopuu (dBoitonuoHHas Teopust Y. JlapBuHa, CHHTETHUYECKas
TEOpHsI 3BOJIIOLMH), 3aKOHBI M 3aKOHOMEpHOCTH (3aponsiimieBoro cxoacrsa K. M. Bapa, uepenoBanus
TJIaBHBIX HampasiieHud u myteit sBomonun A. H. Ceseprosa, yuenus o ouocgepe B. U. Bepuanckoro),
OIIpeNIeJIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOJAaMH HAayYHOTO IO3HAHUS B OMOJOrMH: HAOJMIOAECHUE U ONHCAHHE YKUBBIX
CHCTEM, NpOLECCOB M SBJICHUM, OpraHu3aluusi W MPOBEACHUE OHOJIOTMYECKOr0 3KCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBIIBICHUE 3aBHCUMOCTH MEXIY HCCIEIyeMBbIMH BEJIHMYHMHAMH, OOBSCHEHHUE
MOJYYEHHBIX PEe3yJbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BBIBO/IbI HA OCHOBAaHHMH TIOJIyYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIJCNATh CYLIECTBEHHbIE NPU3HAKU CTPOCHHUS OHOJOTHYECKUX OOBEKTOB: BHUJIOB,
HOIYJISIIUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHMOTCOLEHO30B M 3KOCHCTEM, OCOOCHHOCTH
NPOLIECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH,  €CTECTBEHHOro  OTOOpa,  BHA000pa3oBaHMS,
NPUCIOCOOJIEHHOCTH OPraHU3MOB, JEHCTBUS 3KOJIOTMYECKHX (PAaKTOpOB HA OpraHM3MbI, IepeHoca
BEIIECTB W I[IOTOKA JHEPTHM B HSKOCHCTEMAaX, AHTPOIOTCHHBIX H3MEHEHHH B OKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OHOT€OXMMHUYECKUX ITUKIIOB B Orocdepe;

YMEHUE TIPUMEHSTh TIOTyYCHHbIE 3HAHHS JUIS OOBSICHEHUS] ONOJIOTHYECKHUX MPOIIECCOB U SBJICHUH,
JUTSL TIPUHATHUS] TPAKTUYECKUX PEIICHUH B MOBCETHEBHOW JKU3HU C IEJbI0 oOecrieyeHus] 0e30MacHOCTH
CBOETO 3JIOPOBBS M 3JI0POBbS OKPYXKAIOMIMX JFOJIEH, COONIOJEHHUs] HOPM T'PaMOTHOTO IIOBEJCHHS B
OKpY)KaloIIed TMPUPOTHOW cpele, TOHUMaHWe HEOOXOMWMOCTH  HCIOIB30BAaHUS  JTOCTIDKCHHIMA
COBpPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHAIBHOTO TIPUPOJIONIONE30BAHNS;

YMEHHUE pelarh dJIeMEHTapHble OMOJOrHYeCKHe 3a/1a4i, COCTABIIATh CXEMbI ITEPEHOCa BEUIECTB U
SHEPTUH B dKOCUCTeMax (LETH MUTaHHs);

YMEHHUE BBITIOIHATH JIA00OPATOPHBIE M MPaKTUYeCKHue paboThl, cOOMI0IATh MpaBmiia Mpu padoTe ¢
y4eOHBIM H JIa00paTOPHBIM 000PYIOBAHHEM;



YMEHHE KPUTHUECKH OICHUBATH W HWHTEPIPETUPOBATH HHGPOPMALUIO  OHOIOTHUECKOTO
COJICPKaHUs, BKITFOUAIOIIYIO MCEBAOHAYYHBIC 3HAHUS U3 PA3THYHBIX HCTOYHUKOB (CPEICTBA MAacCOBOM
HHPOPMAIIMK, HAyYHO-TIOMYJIAPHBIC MaTepHaibl), paccMaTpUBATh TJIOOATBHBIC  JKOJIOTHUYECKHUE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO MMO3HIIUIO;

YMCHHE CO3]/1aBaTh COOCTBEHHbBIC NMMCHMEHHBIC W YCTHBIC COOOIIEHMsI, 000011ass ONOIOrHIeCKYIO
HHPOPMAITUIO U3 HECKOIBKMX UCTOYHUKOB, IPAMOTHO MCITOJIB30BAThH MOHITHIHBIN anmapaTr OHOJOTHH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBO yacos
Ne HaunmeHoBaHue pa3esioB U TeM DJIeKTPOHHbIE (M (poBLIe)
Kontpoabubie  IlpakTuyeckue
n/n nporpaMmbl Bcero o0pa3oBaTelibHbIE pecypchl
padoTsI padoTbI
1 Buosorus kak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8R9E
2 JKuiBbIe CHCTEMBI M UX OpraHH3aIlHsI 1 https://m.edso0.ru/L7K105N9Q
3 XUMHUYECKHUI COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/A614J7H5H
4 JXKu3HenesaTebHOCTD KIETKH 6 https://m.edsoo.ru/WA4T1HAX1L
5 PasmioskeHie i MHANBHYATEHOE pasBHTie 5 1 https://m.eds00.ru/BIM3D1Q40
OpraHH3MOB
6 HacneACTREHHOCTE 1 HEMEHTHEOCTS 8 15 https://m.eds00.ru/KAQ4P3Z3Y
OpraHu3smMoB
7 Cenekiuis Oprari3MOoE. OcHoR:! 3 https://m.eds00.ru/GBF5QOR3K
OMOTEXHOJIOTUN
8 PesepBHOE Bpemst 1 https://m.eds00.ru/D40108L0S
OBHIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KJIACC

KoanuecTBO yacoB
HaumeHoBaHMe pa3aesioB U TeM DJieKTpOHHBIE (N (PPOBDBIE)
Ne n/m Kontposbnbie  IlpakTHyeckue
MPOrpaMMmblI Bcero oOpa3oBaTejibHbIE Pecypchl
padoThI padoThI
1 DBOJIOLMOHHAA OUOJIOT U 9 1 https://m.edso0.ru/R6GOTOB2H
B
2 OSHMKHOBCHIE 1 PASBITHE A Ha 9 05 https://m.eds00.ru/Y9H2Q3PIA
3emite
3 OpraHu3Mbl U OKpPYXKaIOIIas cpesa 1 https://m.eds00.ru/QOF7W3Q4C
Co00111ecTBa M SKOIOTHYECKHE CHCTEMBI https://m.eds00.ru/Z3D9Q3V0S
5 PesepBHOE Bpemst https://m.edso0.ru/POD3V1J6C
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C




IHOYPOYHOE IINTAHUPOBAHHE

10 KJIACC
KosmmuecTBO yacos
Ne Hara DJIeKTPOHHbIe U (POBbIE
n/n Tema ypoka Bcero Konrpoaeurie  Tpakrnieckue u3yueHuss  0o0pa3oBaTebHbIE pecypchl
padoTsI padoTbI
1 Buosorus B cucteMe HayK 1 https://m.edso0.ru/L3N5X6G2Y
Mertoapl NO3HAHUS KUBOU PUPOBL.
[IpaxTuuaeckas padora Ne 1
2 «VIcronb30BaHue PA3THYHBIX METOIOB 1 0.5 https://m.edso0.ru/J3G9X4D7E
[PH U3YYCHUH OMOJOTHIECKUX
00BEKTOBY
3 bHOIOTHYeCKHE CHCTEMEI, POLCCCEL H 1 https://m.eds00.ru/P6ABW5C2X
UX M3yYCHHE
4 XHMHHECKHH COCTaB KieTku. Boza u 1 https://m.edsoo.ru/H9K8AG6CIF
MHHEPAJIbHBIE COJN
5 Benxu. CocraB u cTpoeHue OEITKOB 1 https://m.edsoo.ru/Q6J215K1J
depMeHTBI — OHOJIOTHYECKHE
karanu3aTopbl. JlaboparopHas padora
6 Ne 1 «/3y4yeHne KaTaaIuTHYECKOM 1 0.5 https://m.edso0.ru/P8Q204TOF
aKTUBHOCTH (pepMEHTOB (Ha IprMepe
aMuUJIa3bl IIA KaTajaasbl)y»
VraeBoasl. JIunuel https://m.edso0.ru/Q8Y8G5J1B
HyxsenHoBbie kuciotel. ATD https://m.edso0.ru/M1Q8NOY5C
9 VICTOpIIT W METOEI M3y eHI KACTKIL 1 https://m.eds00.ru/AOPOE1L6Q
Krerounast reopust
10 KireTka xak 1iejioctHast )KuBast CUCTeMa 1 https://m.edsoo.ru/I8B9Y9Z1N
CtpoeHue 3yKaprOTHYECKOH KIETKH.
11 JlaGopatopnas padota Ne 2 «3yyenune 1 05 https://m.edso0.ru/USC3M3A10

CTPOEHUS KJIIETOK pacTeHUH,



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O

JKUBOTHBIX, TPUOOB ¥ OaKTEpHid 1O
MHUKPOCKOITOM Ha TOTOBBIX
MHUKpOIpenapaTax U UX OIMHCAHHE»

12 OOMEH BEMIECTB WIIH METa00JIN3M https://m.edsoo.ru/W3W7F8M9B

13 dotocuHTe3. XEMOCHHTE3 https://m.edsoo.ru/E1Z2R009B

14 DHepreTHUecKuiit 0OMeH https://m.edso0.ru/H3D3Y6VOH
JKu3HeHHBIN UK KIETKH. Jlenenue
KieTkd. Muro3. JlaboparopHas padora

15 Ne 3 «Habmro/ieHre MHTO3a B KIICTKaX 0.5 https://m.edso0.ru/EOX7D6P5C
KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpEnapaTax»»

16 Buociires bexa. Peaiiuis https://m.eds00.ru/E3R8I3D8)
MaTPUYHOTO CHHTE3a

17 Tpancsiwst — OHocuHTe3 OesKa https://m.edsoo.ru/ESTON8W9H

18 Hewerounsie CI)OpMBI IS https://m.edsoo.ru/J3B9G7A8B
BUPYCHI

19 ®DopMbI pa3MHOXKEHHSI OPraHU3MOB https://m.eds00.ru/P7EQV8V0S

20 Meiio3 https://m.edsoo.ru/\VV0S8G3A6W
OG6pa3oBaHKe U Pa3BUTHE TOJOBBIX
Ki1eToK. OTI0JOTBOPEHUE.

21 JlaGopatopnas padota Ne 4 «3yuyenne 05 https://m.eds00.ru/B5G7Q9N3B
CTPOCHUS IMOJIOBBIX KJIETOK Ha T'OTOBBIX
MHKpOIIpEnapaTax»»

22 HuansiiyatbHoe passutie https://m.edsoo.ru/A8S8WIF2F
OpraHu3MOB

23 Peneriika — Hayka o https://m.eds00.ru/E2A4CAGS|
HACJIEACTBEHHOCTH M U3MEHYHUBOCTH
3aKOHOMEPHOCTH HACIICOBAHS

24 npu3HaKkoB. MoHOTHOpHIHOE https://m.eds00.ru/X0T3G9D4X

CKpCIIMBaHUC



https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X

25

26

27

JurnOpuaHoe ckpemyBanue. 3aK0H
HE3aBUCHMOTO HACJIeIOBaHUS
MPU3HAKOB

CueruieHHOE HaclIeOBaHE TPHU3HAKOB.

JlaboparopHas padora Ne 5 «M3ydyeHue
PE3yJIbTaTOB MOHOTHOPHIIHOTO H
JTUTHOPHTHOTO CKPEIUBAHUS Y
JpO30(hUIIbI Ha TOTOBBIX
MHKpOIIpErapaTax»»

I'enetnka nona. HacienoBanue
MIPU3HAKOB, CLECTICHHBIX C ITOJIOM

0.5

https://m.edso0.ru/USM0QOT6M

https://m.edso0.ru/B3F9A3Y7K

https://m.edsoo.ru/F6T4C9V1Z

28

29

MN3menuuBocTs. HenaciaencrsenHast
M3MEH4YNBOCTh. JlJaboparopHas pabora
Ne 6. U3yuenmne MoauduKanmmoHHON
HW3MEHYUBOCTH, IOCTPOCHUE
BapHAIMOHHOTO Psi/Ia ¥ BApHAIIMOHHON
KpHUBOW»

HacnencrBeHHas ”3MEHUMBOCT.
JlaboparopHas pabora Ne 7. «AHanus
MyTalui y Ap0o30QIIbI HA TOTOBBIX
MUKpOTpenaparax»

05

0.5

https://m.edso0.ru/SOLOX1U5X

https://m.edso0.ru/X008Q8M6C

30

I'eneTnka yemoseka

https://m.edsoo.ru/K9JOM1Y4N

31

32

33

PesepBHblii ypok. O000IIEHHE IO TEME
«HacneacTBeHHOCTh U M3MEHYHBOCTh
OpPraHU3MOB»

Cenekius KaK HayKa U TpOIECce

Metoapl U JOCTUKEHUS CENEKITUI
pacTeHuil U >KUBOTHBIX

https://m.edsoo.ru/H2D5H9X4W

https://m.edsoo.ru/W9F9POH3Y

https://m.edso0.ru/D2L0Y6L3S

34

buoTexHomorus kak oTpacib
MPOU3BOJICTBA

https://m.edsoo.ru/Y90Q2W2U4V



https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34



11 KJIACC

KoanuecTBo yacoB

Ne Jdara DyieKTPOHHbBIE N (PPOBLIE
Tema ypoka KonTpoabnbie | IlpakTnyeckue
n/n Bcero u3ydyenusi  00pa3oBaTeJbHbIE PECYPChI
padoThI padoThI

1 DBOJIOIUS U METOJIBI €€ U3YUCHHUS 1 https://m.edsoo.ru/T1A2H004W
1 .

2 CTOpHS PASBHTHS NPEACTABCHI] 00 1 https://m.eds00.ru/KAX7N1R3K
9BOJTIOIIHN

3 MHUKPOIBOJTOIHST 1 https://m.edsoo.ru/D2UGE3BOY
[Momysiust KaK 3JeMeHTapHast
€IMHHMIIA BUJIA ¥ DBOJTIOIIHH.

4 Jlaboparopnast paborta Ne 1 1 0.5 https://m.edso0.ru/O9U2M5L 5H
«CpaBHeHHE BUIOB TIO
MOP(]OIOrHIECKOMY KPUTEPHIOY

5 JLBIGKYIHE CHIEL (JNEMEHTApHEIE 1 https://m.eds00.ru/RIBBIGASL
(haKTOPBI) FBOJIIOLIUU

6 EctectBeHHbIi 0TOOP U €ro (hOpMBI 1 https://m.edsoo.ru/H2R2B9K4P
PesynbTaTel 3BONIOLINN:
HPHUCITOCOOICHHOCTh OPTaHU3MOB H

7 p00bpasopaine. Jlabopatopras 1 05 https://m.eds00.ru/X2U8Z1KAN
pabota Ne 2 «Onucanue
HPHUCITOCOOICHHOCTH OpraHnu3Ma 1 eé
OTHOCHTEIILHOTO XapakTepar»

8 HampasiieHus v IyTH MaKpO3BOJIIOIIUH https://m.edso0.ru/N3B0OG3K9D

9 Heo6paTHMOCTh 3BOTIOINH https://m.edso0.ru/Z7H7Q5R9J
" N

10 CTOPHSL KHSHH Ha SeMe H METOkI e 1 https://m.eds00.ru/K2G8W1Z2W
U3yYCHHS
Tr

11 HHOTEIbT HPOHCXOAACHIL AU Ha 1 https://m.eds00.ru/U604K7W7W
3emiie

12 PazBuTHe %u3HU Ha 3eMIle 110 3paM | 1 https://m.edsoo.ru/K3B90Q0H4U



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N
https://m.edsoo.ru/N3B0G3K9D
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U

neproiam

OCHOBHBIC ATaIIbI 3BOJJIFOIIMHA
PACTUTCIIBHOI'O U JKUBOTHOI'O MHpaA.

13 IMpaktryeckas pabora Ne 1 «3ydeHne 0.5 https://m.edso0.ru/Q6E3C3W7X
MCKOMAEeMbIX OCTATKOB PaCTCHHH U
JKMBOTHBIX B KOJUTCKITHSX)
14 (COBpEMCHHAs CHCTCMA OPraHHICCKOro https:/m.eds00.ru/G5TOABUOG
MHpa
15 DBOJIIONHS YeTI0BeKa (aHTPOIIOTeHE3) https://m.edso00.ru/M2G5Q6F5N
16 JLBDiy e CHIE (pakToper) https://m.edso0.ru/P1HSB7N2Y
aHTpPOIIOTeHe3a
17 OCHOBHBIE CTaJNH HBOJIIOLUAN YEIOBEKA https://m.edsoo0.ru/D2J2T6Z0L
18 Hertopetteckite packi H MPHPOHEIE https://m.eds00.ru/Y6J6 T6R3P
aJlanTaluy 4eJ0BeKa
PesepaHubliil ypok. O60011eHue 110 TemMe
19 «B03HUKHOBEHHE U PAa3BUTHE KH3HU Ha https://m.edsoo.ru/Z8H8D6M8B
3emiie»
20 DKOJIOTHS KaK HayKa https://m.edsoo.ru/W2W7M1Z8Y
21 Cpesthi OGHTas H OKOJIONHECKIE https://m.eds00.ru/A5Q4Z8V1L
(hakTOpBI
AbuoTtnyeckue GakTOpBbI.
Jlaboparophas padora Ne 3.
«Mopdomoruieckue 0COOEHHOCTH
22 pacTeHui u3 pa3HbIX MECT OOUTAHUS. 0.5 https://m.edso0.ru/F5SM2L 3R8S
Jlaboparophas padota Ne 4. «BiusiHue
CBETa Ha POCT M Pa3BUTHE YSPEHKOB
KOJIeyCa»
23 buortnyeckue hakTops https://m.eds00.ru/Q9Z3R2Y0Z
24 JKOTIOTHIECKIE XApAKTePHCTHKH 0.5 https://m.eds00.ru/H5J8R3N9P

nonyssiun. [IpakTudeckas padota Ne 2



https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P

«Toacy€T MIOTHOCTH MOMYSIIUH
pa3HBIX BUAOB PACTCHUI»

25 Coo0riecTBa OpraHu3MoOB — OHOIICHO3 1 https://m.edso00.ru/Z6J8H0G8B

26 JKOTIOTHIECKIE CHETCMET 1 https://m.eds00.ru/L AF7TFOR2W
(PKOCHCTEMBI)
OCHOBHBIE TTOKA3aTENN IKOCUCTEMBL.

27 Dkonoruveckue nmupamusl. CBoicTBa 1 https://m.eds00.ru/G3M3T9D20
skocucteM. CyKieccus

28 ITpupoHbIe SKOCHCTEMBI https://m.edso0.ru/X9K1X9S6l

29 AHTPOTIOTEHHBIE 3KOCUCTEMbI https://m.edsoo0.ru/PSD2A0F8T

30 buoc(epa — riobazeRas skocHCTeM: 1 https://m.eds00.ru/M601B3B6R
3emn

31 SAKOHOMEPHOCTH CYINCCTRORARI 1 https://m.eds00.ru/G3X3B7GIA
onocdeps

32 YesoBeuecTBO B Grochepe 3emiu 1 https://m.edso0.ru/N2Q8H4U7I

33 Sj;g;gi‘;‘;g:a}me HPHPOARLH 1 https://m.eds00.ru/Y8Q8X900G
PesepHblii ypok. O60011IEHHE TEMBI

34 «Co00111eCTBa ¥ DKOJIOTUYECKHAE 1 https://m.edsoo.ru/E6M1R5V2D
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 o5
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MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yabTarta

IIpoBepsieMble mpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbI CPeTHEro 061ero 00pa3oBaHus

ChopMupoBaHHOCTH 3HAHUI O MECTE M PO OMOJIOTHH B CUCTEME HAyYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHHH COBPEMEHHOI €CTECTBEHHO-
HAYYHOM KapTHHBI MUPa U HAYYHOI'O MHPOBO33PEHUS; O BKJIAJE POCCUICKHX H
3apyOeXHBIX YYEHBIX-OMOIIOTOB B pa3BUTHE OWONOTHH; (PYHKIIMOHAIHHON

T'paMOTHOCTH 4YCJIOBCKA JJI PCIICHUS KU3HCHHBIX 3a1a4

YMeHne pacKpbIBaTh COJEpKaHWE OHMOJIOTUUECKUX TEPMHUHOB M TIOHSTHH:
JKU3HBb, KJIETKa, OpraHu3M; Merabonm3Mm (0OMEH BEIIeCTB W TpeBpaIIcHHE
SHEPruM), TOMEOCTa3 (CaMOpPETyJIsAlns), YPOBHEBas OpraHH3allMs >KHUBBIX
CHCTEM,  CaMOBOCIIPOHM3BEICHHE  (PENpOIYKIHs),  HACJIEIACTBEHHOCTH,

HU3MCHYHMBOCTb, POCT U PA3BUTUC

YMeHue wu3narate OWONOTHYECKHE Teopud (KJIETOYHAs, XPOMOCOMHas,
MyTanronHas), 3akoHsl (I. Mengens, T. Moprana, H.W. BaBunosa) u yuenus
(o0 meHTpax MHOrooOpasusi ¥ MPOHUCXOXKICHHST KYJNbTYpHBIX pacreHnid H.U.

BaBI/IJ'IOBa), ONpE€ACIATh I'PaHUIblI UX IPUMEHHUMOCTH K XUBBIM CUCTEMaM

YMeHue BiaaieTh METOIaMU HAyYHOTO TO3HAHUS B OMOJIOTHM (HAOIIOACHUE U
ONMCAaHUE KUBBIX CUCTEM, IPOLECCOB U SIBJICHUM; OpraHU3alys U NPOBEICHUE
OMOJIOTHMYECKOT0  JKCIIEPUMEHTa, BBIIBUKCHHE THIIOTE3BI, BBISBICHHE
3aBUCUMOCTH MEXKy HUCCICTYyEMbIMU BEIMUYNHAMU, OOBSICHEHNE TIOMyUIESHHBIX
pEe3yabTaTOB, HCIOJNb30BAHHBIX HAYYHBIX MOHSITHH, TEOpPHUM U 3aKOHOB;

YMCHUE ICJ1aTh BBIBOABI HA OCHOBAHHNHU MOJTYUCHHBIX pe3y.]'II)TaTOB)

YMeHue BBIIENATh CYLIECTBEHHBIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
9YKapHOT, OJHOKJIETOUHBIX W MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH
poreccoB 0OMEHa BEIIECTB M MIPEBPAILCHUs SHEPTUH B KIIeTKe, (POTOCUHTE3A,
IUTACTHYECKOTO M SHEPreTHYeCcKOro oOMeHa, XeMOCHHTEe3a, MUTO3a, Meho3a,
OIIJIOJIOTBOPEHUSA, PA3MHOXKEHHSA, WHAMBHUIYaJbHOIO DPAa3BUTHS OpraHH3Ma

(oHTOTCHE3)

YMeHHe NPUMEHATH IMOJyUYCHHbIC 3HAHHUS JJIS OOBACHEHHS OMOJIOTMYSCKUX
MPOIIECCOB W  SABIICHUW, IS TPUHATHS TPAKTUICCKUX PEIICHUH B
ITOBCETHEBHOM XKU3HU B IIENIAX 00eCIeUeHHs 0€30IMaCHOCTA CBOETO 3/I0POBbS
1 37I0POBBSI OKPYKAIOIINX JTFOJEH, COOIOCHUS HOPM TPaMOTHOTO TTOBEICHUS
B OKpYXalolllell  NpUpPOJHOW  cpejie; TOHUMAaHHE  HEOOXOIUMOCTH
HCIIOJIb30BaHUS JIOCTHXKECHHI COBPEMEHHOM OHOJIOTHMM M OMOTEXHOJIOTUN ISt

PpallMOHAJIBHOT'O IPpHUPOJAOIIOJIB30BaHUA

YMmenune peumiaTts JJIEMCHTAPHBIC TCHECTUYCCKHME 3aJadyd Ha MOHO- H




TUTUOPUTHOE CKpEIIMBAaHUE, CICTUICHHOE HACICIOBAHNUE, COCTABIISTH CXEMbI
MOHOTHOPHIHOTO CKPEIIUBAHMS IS TpeICKa3aHusl HAacIeIOBaHMS TIPHU3HAKOB

Yy OPTaHU3MOB

10

VYMeHHUE BBIIOIHITH na6opaTopHLIe U TMPAKTHYCCKUC pa6OTI>I, CO6J'IIOI[&TI>

MpaBmIa IpY paboTe ¢ yIeOHBIM U TaOOPaTOPHBIM 000pyIOBaHHEM

YMeHHe KPUTHYECKH OICHWUBATH M HMHTEPIPETHPOBATH HWH(POPMAIIHIO
OMOJIOTMYECKOr0 COJICPXKaHUS, BKIIIOUYAIONIYIO IICEB/IOHAYYHbIC 3HAHHS U3
pasnumaHbix  uctouHHkoB (CMMUM, HaydHO-TIONMyNSpHBIE  MaTepUabl);
ATHUYECKUE ACICKThl COBPEMCHHBIX HWCCIICJIOBAHMNA B OHMOJIOTMH, MEIUIIMHE,

OMOTEXHOJIOTUN
YMeHue co3naBath COOCTBEHHbIE THCHMEHHBIE W YCTHBIE COOOIICHWUS,
0000m1ast OMOJOTMYECKYI0 WH(POPMAIMI0 W3 HECKOJIbKUX HCTOYHUKOB,

IPaMOTHO HCIIOIb30BaTh MOHATUIHBIN anmapat O1oJorun

11 KJIACC

Kon
NPOBEPSIEMOT0
pe3yabTarta

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI
00pa3oBaTe/IbHO MPOrpaMMbI CPeIHEro 001ero 00pa3oBaHus

CopMupOBaHHOCTh 3HAHUH O MECTE W POJH OHMOJOTUH B CUCTEME HAyYHOTO
3HaHUsI €CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HayYHOH KapTHHBI MUpPa ¥ HAYYHOTO MUPOBO33PEHHS; O BKJIAJIE POCCHICKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH; (DYHKIIMOHAIBHOM

TpaMOTHOCTH YCJIOBCKA I PCIICHUS )KU3HCHHBIX 3a1a4

YMeHue pacKpbIBaTh COACPIKaHNE OMOJIOTMYECKUX TEPMUHOB M IOHSATHIA: BUJ,
MOMYJISIHSA, TeHO(MOH ], SBOJIOIHMS, JBUKYIIUE CHIIBI ((PaKTOpPhI) IBOIIOIUH,
MPUCHIOCOOJIEHHOCTh ~ OPraHU3MOB,  BHIO0Opa3oBaHME,  SKOJIOTHUECKHE
(dakTopbl, AKOCHUCTEMa, NPOAYIEHTH, KOHCYMEHTBI, PEIyLEHTHI, Lenn

MUTAaHUsA, DKOJIOrn4YeCKasd nupaMmjaa, 6I/IOFGOLI6HO3, 61/100(1)6[)3

YMenue wuznarath OHOJOTHYECKHE TeOpWH (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CUHTETHYECKAas TCOPHs DBOJIOIUH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apomeinieBoro cxonactea K.M. Bapa, uepeioBaHus TIaBHBIX HANPABICHUN U
nyteit sBomonuu A.H. CeBepiioBa, yuenusi o 6uochepe B.M. Bepnauckoro),

OIMpPEACIATh 'PAaHUIIBI UX IIPUMECHUMOCTH K JKUBBIM CUCTCMaM

Vmenune BJIAACTHL METOAAMHU HAYYHOI'O IIO3HAHUS B ounonoruu (Ha6J’IIO,I[CHI/IC n
OIMUMCaHUE XUBBIX CUCTEM, IPOLECCOB U ﬂBHeHHﬁ; opraHusanys 1 NpoBCIACHUEC
OHOJIOTHYECKOr0 OKCIICPpUMCHTA, BBIIBM)KCHHUEC  THIIOTC3BI, BBISIBJICHHC
3aBUCUMOCTU MEXY UCCICAYEMBIMU BECIIMUNHAMU, 00bsCHEHHE IMOJTY4YCHHBIX
PE3yJbTaTOB, HCIOJB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TCOpI/Iﬁ H 3aKOHOB,;

YMEHHUE I€J1aTh BBIBOABI HA OCHOBAHHNHU MOJTYUCHHBIX pe3y.IIBTaTOB)




YMeHHue BBIJCHATh CYIICCTBEHHBIC MPH3HAKH CTPOCHUS OHMOJIOTUYSCKUX
00BEKTOB: BHUJIOB, MOIMYJSAIHA, MPOJYIIEHTOB, KOHCYMEHTOB, pPEAYIICHTOB,
OMOTCOICHO30B M JKOCHCTEM; OCOOCHHOCTH IIPOLIECCOB HACJCICTBEHHON
H3MEHYUBOCTH, €CTECTBEHHOT'0 otbopa, BHI000pa30BaHUs,
MIPUCIIOCOOJICHHOCTH OPraHU3MOB, JCUCTBUS 3KOJIOTHMUYECKUX (HaKTOpOB Ha
OpraHM3Mbl, IIEPEHOCA BCINECTB K IIOTOKA DSHEPIHH B 3KOCHCTEMAX,
AHTPOTIOTCHHBIX U3MEHEHUH B SKOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpOTa

BEIIECTB U OMOr€OXUMUYECCKUX ITMKIIOB B OHochepe

YMeHne mpUMEHSTH MONydeHHBbIE 3HAHHUSA IS OOBSCHEHHS OMOIOTHYECKUX
MpOLECCOB W  SABJICHWM, Mg TPUHATHAA NOPAKTUYECKUX PEIICHUH B
ITOBCETHEBHOM JKM3HU B IIENAX oOecreueHnss 0e30MacHOCTA CBOETO 3/I0POBbS
1 3I0POBBS OKPYKAIOIIUX JIFOJIEH, COOMOICHUSI HOPM TPaMOTHOTO MTOBEICHHUS
B OKpYXalolllel  NpUPOJHOW  cpejle; TMOHUMAaHHE  HEOOXOIUMOCTHU
WCTIONTE30BaHUS JIOCTIDKEHUI COBPEMEHHOH OWONOTWH ISl PalrOHAIBLHOTO

[IPUPOIOTIOIB30BAHUS

10

VYmenne peuaTb 3JEMEHTapHBbIC OHOJIOTHYECKUE 3aga4r, COCTaBJIATH CXCMBI

MepeHoca BEUIECTB ¥ SHEPTUH B SKOCHUCTeMaX (1IeTH MUTaHuU)

YMeHre BBHINONHATH J1a0OpaTOpHbIE W TMPaKTUYecKue paboThl, cOONIONATH

MpaBuIIa IpY paboTe ¢ yIeOHBIM U TaOOPaTOPHBIM 000y IOBaHHEM

YMeHrne KPUTHYECKHM OLIEHMBATb M HMHTEPOPETHPOBATh HH(POPMAIHIO
OMOJIOTUYECKOTO COJep KaHMsl, BKIIOYAIOUIYIO TICEBIOHAYYHBIE 3HAHUS U3
pasmuaHbix  uctouHukoB (CMMUM, HaydHO-TIONyNSpHBIE  MaTepUabl);
paccMaTpuBaTh TIOOANBHBIE JKOJOTHYECKHE TMPOOJIEMBI COBPEMEHHOCTH,
(hopMHPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO TO3ULIHIO

YMeHue co3gaBaTh COOCTBEHHBIE IMCBMEHHBIE W YCTHBIE COOOIIEHHS,
000011ast OHMOJIOrMYECKYI0 HWH(POPMAIMI0 W3 HECKOJbKUX HCTOYHUKOB,

T'paMOTHO HCIIOJIB30BATh MIOHATUMHBIN arrapar ouoyoruu




INIPOBEPSIEMBIE 9JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
1 Buonorus kak Hayka
11 Bbuonorust — vayka o xuBoil npupozne. Pons Guonornu B GopMuUpoBaHUN COBPEMEHHON
' HAY4YHOU KapTuHBI Mupa. CucteMa OMOJIOrHYECKUX HayK
12 MeTtoabl TO3HaHMS JKUBOM NPUPOABI (HAOTIOAEHHE, OKCIEPUMEHT, OIHCaHHe,
' H3MEpeHne, Kiaccu(uKaIisa, MOJISIHpPOBaHNe, CTATUCTHYECKast 00padoTKa JaHHBIX )
2 JKuBbIe CHCTEMBI U KX OpraHU3aIHs
91 XKusble cuctembl (OMocuMCTeMBI) Kak mpeaMer u3ydeHust Ouojoruu. CBoHcCTBa
' OduocucTeM U UX pazHooOpasue
99 YpoBHH  opraHuzainuu  OMOCHCTEM:  MOJEKYJSIPHO-TEHETUYEeCKUH,  KJIETOYHBIH,
' OpPTaHU3MEHHBIH, OMYJIANOHHO-BHIOBON, 3KOCUCTEMHEIH, OMochepHbIit
3 XVMHUYECKUH COCTAB U CTPOCHUE KIIETKH
XUMHMYECKUM  COCTaB  KIETKM.  XMMMYECKHE  JJIEMEHTBhl:  MaKpO3JIEMEHTHI,
3.1 MHUKpO3JIeMeHTHl. Bozma n MuHepanpHble BemecTBa. OYHKIUM BOABI U MUHEPAIbHBIX
BellecTB B kietke. [lognepxanne ocMoTHYeCKOro OanaHca
Benku. CocrtaB u cTpoeHHe O€nKOB. AMHMHOKHCIOTHI — MOHOMEpPHI OCIKOB.
Hezamenunmble ¥ 3aMeHHMbIE AMHHOKHCIOTBL. AMWHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI O€IKOBOW MOJEKYJNbI (TIepBUYHAS, BTOPUYHAS, TPETHYHASI W YETBEPTUUHAS
3.2 CTPYKTypa). XUMHYECKre cBoHCTBa OeikoB. buonornueckue GpyHKIuu OEIKOB.
®depMmeHTHl — OMooTHYecKkue KaTanu3aropbl. CTpoeHue QepMeHTa: aKTUBHBIA IIEHTD,
cyoctpatHas cneunpuuHocts. Kodepmentsl. Burammubel. Otianuus ¢epMeHTOB OT
HEOpPraHUYEeCKUX KaTaIn3aToOpOB
VYrneBoapl: MoHoOcaxapuibsl (TIIOKO3a, pubo3a W JAe30KCHUpu003a), JMcaxapujibl
(caxapo3za, JakTO3a) W  THOJMcaxapuiasl  (Kpaxmal, TJIMKOTEH, LEJUII0JI03a).
Buonornueckue GyHKINUN YTICBOAOB.
3.3
Jlunmuner:  tpurnunepuasl, crepounabl, Qocdhomunuael. [ uapodunsHO-THIPODHOOHEIE
cBolicTBa. buonormueckne ¢yHkuuu smnuno. CpaBHEHWE YITIEBOJOB, OENKOB U
JIUNHJ0B KaK UICTOYHUKOB SHEPTUH
3.4 Hyxnennossie kucnotsl: JIHK u PHK. HykneoTtuniel — MOHOMEpBI HyKJIEHHOBBIX KHCIIOT.
' Crpoenue u ¢pynknuu JJHK. Crpoenne u pynkumun PHK. AT®: crpoenne n pyHKIMu
3.5 Hutonorus — Hayka o kietke. Kiaerounas teopus. MeToapl H3yueHHsl KIETOK
36 Kitetka xak nemocTHast kuBasi cuctema. OOIue Ipu3HaKy KIIETOK: 3aMKHYyTas Hapy>KHas
' MemOpana, mosnekyisl JJHK xak reHerndeckuil anmnapar, cuctemMa CUHTE3a Oeska
3.7 Tumbl KJIETOK: JyKapuoThdeckas W mpokapuorndeckas. OCOOEHHOCTH CTPOCHHS




3.8

3.9

MpoKapuoTH4ecKoil kietku. Kierouynas crenka 6akrepuil. CTpoeHHE 3yKapHOTHUECKON

Ki1eTku. OCHOBHBIE OTINYHS PACTUTEIBHON, JKUBOTHON M TPUOHON KIICTKH

[loBepxHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIHUKC, WX (YHKIIHH.
[Mna3smatnueckass memOpaHa, e€ cBoiicTBa U (yHkimu. [{utommasma u e€ opraHOWIBL
OnHoMeMOpaHHBIE OpPTaHOMABI KJICTKH: SHuormriazMaTtmdeckas ceth (OIIC), ammapat
lonapmxu, muzocomsl. [loayaBTOHOMHBIE OPraHOMIBI KJIETKH: MUTOXOHIPUH, IJIACTHIBL.
[IponcxoxaeHre MUTOXOHAPUH U TUIacTua. Buasl miactua. HemeMOpaHHBIC OpraHOWIBI
KJICTKM: PUOOCOMBI, KJICTOYHBIA IEHTP, PECHUYKH, XTyTUKU. (DYyHKIMKM OpraHoujioB

KJIIeTKH. BximroyeHnns

Anpo — perymaropHeid TeHTp KieTkd. CTpoeHme sapa: saepHas 00070YKa,

KapuoIujiasmMa, XpoMaTruH, AAPbIIIKO. XpOMOCOMLI

3.10

4.1

TpaHCTIOPT BEIIECTB B KIIETKE
)KI/IE}HGI[GHTCJII)HOCTI) KIJICTKHN

OOMeH BemecTB, HWIM MeTaboau3M. AccHMHIAIUA  (TUTACTHYSCKHH OOMEH) |
IUCCUMWIISIIAA  (9HEpreTHUecKuii oOMEeH) — JBEe CTOPOHBI E€IMHOrO Tpolecca
Merabomm3ma. Tumel oOMEHa BemiecTB: aBTOTPOGHBIM © rTeTepoTpodHbIA. Pob

(depMeHTOB B 0OMEHE BEIIECTB U NPEBPAIIEHUHN YHEPTUH B KIIETKE

4.2

4.3

®dorocunre3. CmeToBas M TeMmHOBas (a3el QorocuHTe3a. Peakinmu QoTocuHTE3a.
O¢ddexTuBHOCTH PoTOCHHTE3a. 3HAUEHUE (PoTOCHHTE3a I KU3HU HA 3emie. BruusHue
yCcIOBUH cpefpl Ha (OTOCHMHTE3 W CIOCOOBI TIOBBIIICHUS €ro MPOMYKTUBHOCTH Y
KYJTbTYPHBIX PACTEHHI.

XeMocHHTe3. XeMOCHUHTE3UPYIONUEe OaKkTepuu. 3HAUCHUE XEMOCHHTE3a JIJIS KU3HU Ha

3emiie

OHepreruueckuii oOMeH B  KieTke. PaciieruieHue BemiecTB, BbIIEIEHHE U
aKKyMYyJUpOBaHUE HDHEPrMHM B KIETKE. JTambl dHEPreTHYecKoro oOMeHa. [ mmkomius.
Bpoxenne u ero Buapl. KucnopogHoe OKHCIEHHE, WIM KIETOYHOE JbIXaHHE.

O} PeKTUBHOCTL SHEPreTHUECKOT0 OOMEHA

4.4

4.5

5.1

Peakiun matpuuHoro cuHTe3a. ['eHernueckas uHpopmamms u JHK. Peamuzanms
reHeTHYecKkol wuH(popMauMd B KJIETKe. [eHeTHYecKuidi KOO M ero CBOWCTBA.
Tpanckpuniuss — wMatpuuabiii cunHTe3 PHK. Tpancmsiims — OuocuHTe3 Oenka.

KO,I[I/IpOBaHI/Ie aMHUHOKHCJIOT. Pojib pI/I6OCOM B OMOCHHTE3e OeKka

Hexknerounsle ¢opmer xku3Hu — BHUpychl. HMcropus oTkpeitus Bupycos (J.U.
NBanoBckuii). OCOOCHHOCTH CTPOCHHUS M )KU3HEICATEIILHOCTH BUPYCOB. bakTepruodaru.
bonesnn pacTeHmii, JKMBOTHBIX M UEJIOBEKa, BBI3BIBAEMBIE BHpycaMu. Bupyc
ummyHozeuiura denoBeka (BUY) - Bo3Oymurens CIIWJla. IlpodunakTuka

pacnpocTpaHeHus! BUPYCHBIX 3a00JIeBaHUMI
PasMHOXEHME U HHIUBUYAJIBHOE Pa3BUTHE OPIaHU3MOB

Knerounslii nuki, win >KU3HEHHBIA IMKN KieTkd. WMHTepdasza m muros. Ilpomecckl,
npoTekaronyie B uHTephaze. Pemnmmkanms — peakius marpuynoro cuarteda JIHK.

Crpoenue xpoMocoM. XpOMOCOMHEIN HA0Op — KapHOTHIL. JIUILTONTHBINA U TalUIOUIHBII




5.2

XPpOMOCOMHBIC Ha6op51. XpOMaTI/IZ[I:I. L[I/ITOJIOI‘ HNYCCKUC OCHOBBI PA3MHOXCHUA U
HHAWBUAYAJIBHOT'O Pa3BUTUA OPIraHU3MOB.
HCHGHI/IG KICTKH — MMHUTO3. CTa):[I/II/I MHUTO3a. Hpoueccm, MPpOUCXOAAINE Ha PA3HBIX

CTaIusIX MUTO3a. brnonornaeckuii CMBICII MUTO3a

@dopMbl  pa3sMHOKEHHS OpPraHWU3MOB: Oecrojoe | ToJoBoe. Buuel  Oecroioro
pasMHOKEHHUS:  JeJICHHE  HAJABOE, T[OYKOBAaHME OJHO- M  MHOTOKJICTOYHBIX,
CHOpOOOpa30BaHWE, BETETATUBHOE pa3MHOXKeHWe. MCKyCCTBEHHOE KJIIOHHPOBaHHE

OpraHu3mMoB, €ro 3Ha4CHUEC JIs1 CCIICKIINN

5.3

[lonoBoe pasMHOKEHHE, €TO OTIMYHS OT OECIOIOTO.
Metio3. Cramuu Meiio3a. [Ipomecchl, mporucxomsnue Ha cTaamsx Merosa. [loBenenue

xpomocoM B Meio3e. Kpoccunrosep. bronornueckuii cMpIci ¥ 3HaU€HHE Melo3a
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5.5

l'amerorenes — nporiecc 00pa3oBaHUS MOJIOBBIX KJICTOK y JKUBOTHBIX. [10/IOBBIC Kee3bl:
CeMCHHUKH ¥ simyHukd. OOpa3oBaHWE U pa3BUTHE IOJIOBBIX KIETOK — Tramer
(cmepmaTo3omu, SHMIEKIETKa) — crepMaroreHe3 W ooreHe3. OcOOCHHOCTH CTPOSHUS

SIMIIEKJIETOK U criepMaTo3ouioB. Omnogorsopenue. [lapreHorenes

WnnguBunyansHoe pa3BuTHE (OHTOT€HE3). DOMOpPHOHANBHOE pa3BuTHE (IMOpHOTeHe3).
Ortanbl 3MOPHUOHANBHOIO Pa3BUTUS y TO3BOHOYHBIX JKMBOTHBIX: JIpOOJICHHE,
TacTPYJISALHS, OpraHOTeHe3. [MocTamOproHaBHOE pa3BUTHE. Twursr
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsiMoe (JINUMHOYHOE). BriusiHue cpensl Ha
pa3BHTHE OPraHU3MOB; (PaKTOPEI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIEC YPOICTBA.

Poct u passutHe pacteHuii. OHTOTEHE3 MBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,

CTaauu pa3BUTUA

HaCHeJICTBeHHOCTB 1 UBMCHYHMBOCTb OPraHU3MOB

6.1

6.2

IIpeamer m 3agaun reHetuku. McTopus pas3BUTUS I€HETUKHM. BKIaJ POCCHMCKUX U
3apyOeXHbIX YUEHBIX B pa3BUTHE I€HETUKU. MeToIbl T€HETUKH (TMOPUIOIOTHYECKH,
LUTOTEHETUYECKUI, MOJNEKYISIpHO-TeHeTH4YeCKuil). OCHOBHBIE T€HETHYECKHE TMOHSTHS.

I'eneTnueckas CHUMBOJIMKA, UCIIOJIB3YyEMaAs B CXEMaAX CerH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTM  HACJE€NIOBaHMUS IPU3HAKOB, YycTaHOBIEHHble [. MeHzaenem.
MoHOruOpHIHOE CKpEIMBaHUE. 3aKOH €IMHO00pa3usi THOPUIOB MEPBOrO IMOKOJICHUS.
[IpaBuno nomuHUpoBaHMs. 3aKOH PACLIEIUVIEHUS] IPU3HAKOB. [ UIIOTE3a YUCTOTHI raMerT.
[TonHOE ¥ HEMOIHOE TOMHUHHUPOBAHUE.

JurnOpuaHoe CKpemuBaHHe. 3aKOH HE3aBHCHMOTO HACIENIOBAaHUS IPU3HAKOB.
[luToreHeTHYECKUE  OCHOBBI ~ JUTMOPUIHOTO  CKPEIIMBAHUA.  AHAIM3HUPYIOIIEE
cKkpeuiuBaHue. lcronb3oBaHUE aHATU3UPYIOIIETO CKPEIIMBAHUS JUIsl OMNpPEICICHUS

reHOTUNAa 0co0u

6.3

CueruteHHOe HaciefoBaHue mpu3HakoB. PabGora T. Moprana mo crerieHHOMY
HaCJIeIOBaHUIO TeHoB. HapylleHue cleruieHnss IeHOB B pe3ysbTaTe KPOCCHHIOBEpA.
XpOMOCOMHAs TEOpHS HACIEACTBEHHOCTH. | eHEeTHUECKHe KapThl.

I'enernka noma. XpoMOCOMHOE OIpeENeHNE 110J1a. AYTOCOMBI U NTOJIOBBIE XPOMOCOMBI.
T"'omorameTHbIE U réTeporaMeTHbIC OPpTraHU3MBbI. HaCHeHOBaHI/Ie IMPU3HAKOB, CHCTIIICHHBIX

C IIOJIOM




6.4

W3menunBocTh. Buapl HM3MEHUMBOCTU: HEHACICACTBEHHAass W HacielICTBeHHas. Poib
cpembl B HEHACJIEICTBCHHONH W3MEHUYMBOCTH. XapaKTepHUCTUKA MOIU(PHUKAITMOHHOMN
M3MEHUYMBOCTU. BapuanuoHHbBI psin u BapualoHHas KpuBas. Hopma peakiuu
npu3Haka. KommdecTBeHHbIE 1 KaueCTBEHHBIE IPU3HAKY U UX HOpMa peakiui. CBoiicTBa

MO,E[I/I(bPIK&HI/IOHHOfI HN3MCHYNBOCTH

6.5

Hacnencrennas, W TEHOTHUITHYECKas, W3MEHUYHBOCTD. KomOunaTuBHas
M3MEHYMBOCTh. Mei03 1 MOJIOBOH MPOIECC — OCHOBA KOMOWHATHBHONW M3MEHYHBOCTH.
MyrtainuonHass W3MEHYMBOCTh. Kiaccuukanus MyTanuii: TEHHBIE XPOMOCOMHBIC,
reHoMHBIe. YacToTa W TpWYMHBI MyTanmmid. MytareHHsie  (akTOpbl.  3aKOH

TOMOJIOTUYCCKUX PAIOB B HaCJ'ICI[CTBeHHOﬁ u3MmeHunBoctd H.M. BaBunosa

6.6

I'enetuka uyenoBeka. KapuoTtun uenoBeka. OCHOBHBIE METOABI TEHETHUKH YEIOBEKA:
TeHEaJOTUIEeCKUN, ONMM3HEIOBBINA, [IUTOTEHETHIECKNH, OMOXUMIYECKUH, MOJIEKYIIIPHO-
TeHEeTHYCCKUH. CoBpeMeHHOe omnpeneacHue TEHOTHIIA: MMOJTHOTCHOMHOE
CEKBCHUPOBAaHHE, TI€HOTUIIMPOBaHHE, B TOM uucie ¢ nomompw [IP-ananusa.
Hacnencreennsie 3a00iieBalus 4eJIOBEKA: TEHHEIE 00JIe3HM, O0JIE3HHU ¢ HACIEACTBEHHOM
MIPEIPacIIOIOKEHHOCTEI0, XPOMOCOMHBIE OoJie3HH. ComaTHdecKue W TeHepaTHBHBIE
MyTanuu. [IpuHIMOBL 370poBOro o0Opa3a J>KW3HU, JAUArHOCTUKH, NPO(QHIAKTHKHA U
JICUCHUST TeHETHYECKUX  OoJie3HEeH. MEIUKO-TeHETHYECKOe  KOHCYJIbTHPOBAHHE.
3HaueHWe METUIIMHCKOW TEeHEeTHKH B TNPEAOTBPAICHHH W JICUCHHH TE€HETUYECKHX

3a00JI€BaHNN YeJIOBEKA

Cenexrust opranuzMoB. OCHOBBI OHOTEXHOJIOTHU

7.1

Cenekius Kak HayKa U MpoIecc. 3apoxKIACHUE CENCKIINN U qoMecTrkaius. Ydyenue H.U.
BaswuioBa o 1ieHTpax MpoOMCXOXKACHUS U MHOT000pa3ns KyJIbTypHBIX pacTeHui. LleHTpsl

MMPOUCXOXKICHUA TOMAalIHNUX )KUBOTHBIX. COpT, nopoaa, miraMmm

7.2

7.3

CoBpeMeHHbIE METOJIBI CeNeKIIH. MacCOBbI M MHANBUAYATHHBIA OTOOPHI B CENEKITHI
pacteHud U XKUBOTHBIX. OleHKa 3KcTepbepa. BIM3KOPOACTBEHHOE CKPEIIMBAHUE —
uHOpuauHr. Yucras nunaus. CKpeluBaHue YUCThIX JIMHUE. ['eTeposuc, win rudpuHas
cwra. HeponcteBeHHoe ckpemuBanue — ayropuawHar. OTaanéHHas rudpuam3anus U eé
ycrexu. VICKycCTBEHHBI MyTareHe3 W IMOJy4YeHHE MOJUIIONA0B. JlocTrkeHus

CCIICKIINN paCTeHI/Iﬁ, JKUBOTHBIX U MUKPOOPIraHNU3MOB

buorexHomornss kak OTpaciab NPOU3BOACTBA. I'€HHAas HMHXKEHEpUsA. OTallbl CO3JaHUA
pexomOunanTHoit JIHK W TpaHcreHHeix opranu3MoB. Kiertounas WHXeHepHs.
Knetounsle kynpTypbl. MHKpPOKJIOH&JIBHOE pasMHOXKEHHE pacTeHuil. KimoHumpoBaHume
BBICOKOIMIPOAYKTUBHBIX  CENIbCKOXO3AWCTBEHHBIX  OPraHM3MOB. OKOJOTHYECKHE U

OTUYCCKHUEC HpO6J'I€MBI. I'MO - renerndecku MO,I[I/I(l)I/II_[I/IPOBaHHBIe OpraHU3MbI

11 KJIACC

Kona ‘

HpOBepﬂeMBlﬁ 3JIEMEHT COACPKaHUA




DBOJIIOIMOHHAS OUOJIOTUS

11

OBOJTIOINIMOHHAS TEOPHUS U €€ MECTO B OHOJIOTHH.

CeuieTenbecTBa ABONMONMU. [laneoHTOIOTHYECKUE: TOCIIEIOBATEIBHOCTh TOSBICHUS
BUJIOB B IaJICOHTOJIOTUYECKOHN JIETONMCH, nepexoHbie (opMbl. buoreorpaduueckue:
CXOACTBO W paznmuue (payH U (JIOp MaTEepUKOB W OCTPOBOB. DMOPHOIOTHYECKHE:
CXOJICTBA W PAa3NH4YUsi SMOPHOHOB pa3HBIX BHJOB IO3BOHOUYHBIX. CpaBHHUTEIBHO-
aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTHYHBIC, PyJUMEHTApHBIE OPTaHbl, ATABU3MBIL.
MornekysspHO-OMOXUMUYECKUE: CXOJICTBO MEXaHW3MOB HACIIEACTBEHHOCTH M OCHOBHBIX

METa0O0INUECKHX HYTGI‘/'I Y BCEX OPraHmnu3MoB

1.2

13

14

15

2.1

OpomonionHast Teopust Y. [lapsuna. IIpeanochuiku BO3HMKHOBEHHUS JapBHHHU3MA.
JBKylue CWIbl 3BOJIONMK BUAOB 1O JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYPCOB, HEONpeaenEHHast U3MEHYNBOCTh, O00ph0a 3a CyIIeCTBOBAHUE,

€CTECTBEHHBII 0TOOD)

Cunretrueckas Teopust sBomonnu (CTD) u ocHOBHBIE €€ TIooKeHHs. MUKPOIBOIIOIHSI.

[Nomynsinys kKak equHUIA BUJA U SBOIIOLUN

JBwxyime cuibl ((GaKkToOpbl) ABONIOUKMK BUIOB B MpuUpoe. MyTalMoOHHbBIN Ipouecc H
KOMOWHATHBHAsT U3MEHYMBOCTb. [lomynsuuonHble BOMHBI U apeii¢ renoB. M3zomsuus u
murpanusi. EcrecTBeHHBIH 0TOOp — Hampapistouid  (Gaktop dBoionun. Dopmer
€CTEeCTBEHHOIO 0TOOpA.

[IpucnocoOneHHOCTh ~ OpPraHM3MOB  KakK  pe3yinbTaT  dBoiionuu.  [Ipumepsr
MIPUCIIOCOOIEHUH Y OPTaHU3MOB. ApOMOp(O3BI M WAMOATATITAIIHH.

Bun u Bunmoo6pasosanme. Kpurtepum Buma. OcHoBHbIE (OpPMBI BHIO0OPa30BaHMS:

reorpauueckoe, FKOJI0rnIecKoe

MaKpOBBOJ’IIOI_H/IH. CDOpMBI OBOJIFOIIUHA q)HHeTPI‘{eCKaSI, AUBEPIreHTHasd, KOHBCPICHTHAsA,

napaiensHast. HeoOpaTumMocTs dBoIOIMH
BosHukHOBeHUME 1 pa3BUTHE KU3HU HA 3emIie

JloHay4HBIE MIPEICTABICHUS O 3apPOXKAECHUU KU3HU. HayuHble rUmoTe3bl BOSHUKHOBEHHUS
XU3HM Ha 3emsle: a0WoreHe3 MW HaHCHepMHs.  XHUMHUYECKas — 3BOJIIOLUSL.
SKCHepI/IMeHTaIIBHOG IMOATBECPIKACHUC XUMHYECKOMN OBOJIFOIINH. HaganpHple 3Tarnbl
ouonornueckoir sBoronuu. ['umoresa PHK-mupa. [lepBbie KIeTKM M WX HSBOJIOIMA.

CDOpMPIpOBaHPIe OCHOBHBIX I'pYIIII ) KUBBIX OPIraHU3MOB

2.2

PazButne xm3Hm Ha 3emime mo ospam u mepuomaMm. Karapxeil. Apxeiickas u
poTepo3oiickas 3pel. Ilameo3olickas 3pa U €€ mepuobl: KeMOPUICKUI, OPIOBUKCKHIA,
CIWIypUNCKHIN, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, NEpMCKHHA. Me3o3oiickas 3pa u eé
[IEPUOJIbL: TPUACOBBIM, FOPCKUI, MEJIOBOM.

KaiiHozolickasg 3pa W €€ Nepuojbl: NaJIeOreHOBbIA, HEOT€HOBBIA, AHTPOIOIE€HOBBIH.
XapakTepucTHKa KJIMMaTa M TEOJIOTHYECKUX MporieccoB. OCHOBHBIE 3TaIlbl 3BOJIIOIHU

PacTUTENBHOTO U KUBOTHOTO MUpa. ApoMopo3bl y pacTeHHH U )KUBOTHBIX. [losiBieHue,




PacCuBCT U BELIMUPAHUC T'PYIII ) KUBBIX OPraHU3MOB

2.3
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2.5

Cucrema OPraHUYCCKOro Mupa Kak OTpaX€HUC 3BOJIIOILINN. OCHOBHBIE CHCTEMAaTHICCKUE

IpyNIBI OPraHU3MOB

OBoMOIMsT  YeloBeKa. AHTpOMONOTHsS KaK Hayka. Pa3BuTue TMpencTaBiIeHUH O
MMPOUCXOKICHUU YeoBeKa. MeToabl M3ydeHHs aHTpornoreHe3a. CXOACTBa U pa3aUyus
YeIIOBEKa U KUBOTHBIX. CUCTEMAaTHYECKOE TIOJIOKCHHE YETIOBEKA.

HBwkymme cunel  (pakTopsl) aHTpormoreHe3a. HacnencTBeHHas W3MEHYHMBOCTh U
€CTeCTBeHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 KU3HW, W3TOTOBIEHHE OpPYAHU TpyIa,

MBIIIJICHUE, PE€Yb

OCHOBHBIE CTaINM W BETBU JBOJIOIUHN UYEIOBEKA: aBCTPAJONMUTEKH, UEIOBEK yMEeIbIid,
Yenosek npsamoxonamui, YenoBek HeaHAepTanbCKui, Uenoek pa3zymublid. Haxonaku
HCKOIIAeMBIX OCTAHKOB, BpEMs CYIIECTBOBaHMS, OO0JIACTh PaCIPOCTPAHCHUS, OOBEM

TOJIOBHOT'O MO3ra, 00pa3 KH3HU, OPYAUS

2.6

Uenoseueckue pachkl. OCHOBHBIC OOJIBIIUE Pachl: €BpPOIcOHIHAs (€Bpa3uiicKas), HErpo-
aBCTpajouHasl (IKBaTOpHaabHas), MOHrOJIOMIHAas (a3uaTcKo-aMepHuKaHckas). YepTsl
MIPUCIIOCOOIEHHOCTH TIPEICTABUTENICH YEIOBEYECKHX pac K YCIOBHSIM CYIIECTBOBAHUS.

EnunctBo uenoseueckux pac. Kpuruka pacuzma

OpraHu3Msl U OKpY>Karolas cpeia

3.1

3.2

3.3

3.4

OKoNorusl Kak Hayka. 3aJadyd M pa3ielbl dKOJOTHU. METOIbl JKOJOTHYECKUX
WCCIIeIOBaHUN. DKOJOTHUECKOe MIPOBO33peHue. Cpellbl OOMTaHUs OPTaHU3MOB: BOJHAS,

Ha3€MHO-BO3AYyIlIHaA, IOYBCHHAA, BHYTPUOPTraHU3MEHHAA

Okonornueckue Qaxropel. Kinaccuduxanus 3Kogorndeckux (GpaxkropoB: aOMOTHUECKHE,

OHMOTHYECKHE H AHTPOIIOI'CHHBIC. I[eﬁCTBPIe OKOJOTHUYECCKHX (1)aKTOp0B Ha OpraHru3Mbl

Abuotrndyeckne  (akTOpbl:  CBET, TEMIIEPaTypa, BIAXKHOCTb. (DOTONEPHUOIU3M.
[IpucnocoGneHust opranu3MoB K JeHCTBUIO abuoTthdeckux (akropos. buomormueckue

PUTMBI

buotnueckne ¢akropel. Bumel  OMOTHYECKMX  B3aWMOJCHCTBUI:  KOHKYPEHIIWSA,
XUIIHUYECTBO,  Mapa3suTH3M,  MyTyaju3M,  KOMMEHCaIu3M  (HaxJICOHHYECTRBO,
KBapTUPAHTCTBO), aMEHCAIU3M, HEHTpaau3M. 3HaueHHUEe OMOTHUYECKHX B3aMMOICHCTBUI

IJIs1 CyHIECTBOBAHUSA OPTaHU3MOB B ITPUPOAHBIX COO6I]_I€CTBaX

35

DKOJIOTHYECKHE XapaKTCPpUCTHUKKU TIOIIYJIALN. OcCHOBHBIE IIOKa3aTeIn MOmyJIsInrun
YUCJICHHOCTD, IJIOTHOCTb, POKAACMOCTb, CMCPTHOCTL, IMPUPOCT, MUTPALUA. I[I/IHaMI/IKa

YHUCJICHHOCTH MOMYJIAINN U eé peryiianusa

Coonecma 1 3KOJIOTHYCCKUE CUCTCMbI

41

Coo0miectBo  opraHuaMoB —  OmorieHo3.  CTpykTypbl  OWoOIEeHO3a:  BHAOBafd,

MPOCTpaHCTBEHHAs, Tpoduueckas (nuiiesas). Buasi-nomuHanTel. CBs3u B OHOLIEHO3E

4.2

JKOJIOTUYECKUE CHCTeMbI (PKocHucTeMbl). [loHsiTHE 00 JKOocHcTeME M OHOTeOoIleHO3e.




@OYHKIMOHAIBHBIE KOMIIOHEHTBI 9KOCUCTEMBI: MPOIYLEHThl, KOHCYMEHTHI, PEIYLEHTHI.
KpyroBopor BemiecTB u MOTOK SHEPTUH B 3KocucTeme. Tpoduueckue (MUILEBbIC) YPOBHU
skocucTteMbl. IIumessle nenu u cetd. OCHOBHBIE IOKA3aTeNN YKOCHCTEMBI: OHomacca,
OPOAYKIMA. OKOJIOTHYECKHUE NHPAMUABL: MPOAYKLIUH, YHCICHHOCTH, OHOMAacChl.

CBoiicTBa 9KOCHCTEM: YCTOWYMBOCTD, CAMOPETYJISIIMSA, pa3BuTHe. CyKueccus
IIpupoznbie sKOCHCTEMBI. ODKOCHCTEMBI O3Ep M pPeK. OKOCHCTeMa XBOWHOIO WIH

INUPOKOJIMCTBEHHOI'O JIECA.

AHTpOHOFeHHI)IC 3KOCHCTCMBEI. Al"pOE)KOCI/ICTeMLI. yp603KOCI/ICTeMI>I. buonorunyeckoe u

43 XO3AHCTBEHHOE 3HAUEHHE arpOdKOCUCTEM H yPOOIKOCHCTEM.
buopasnoobpaszue kak akrop ycroitunBoctr 3kocucteM. CoxpaHeHrne OHOIOTHIECKOTO
pa3zHo0Opa3us Ha 3emite
Yuenne B.W. Bepnaackoro o 6mocdepe. ['panHuiier, coctaB u CTpyKTypa Omochepsl.
Kusoe BemectBo u ero ¢yakmun. OcobGeHHOCTH Ouocdepsl Kak TIIOOaTbHON
44 9KOCUCTEMBI. JlnHaMHUYeckoe paBHOBecHE W 00paTHas CBs3b B OMocdepe. KpyroBopoTs
BEIIECTB M OHMOTEOXMMHUYECKHE LHKIBI 3JIEeMEHTOB (yriepoja, a3ora). 30HaJIbHOCTH
ouochepbl. OCHOBHBIC OMOMBI CYIIIH
UenmoeuecTBO B Omochepe 3eMiau. AHTPONOrCHHbIE HW3MEHEHUs B Ouocdepe.
45 ['mo0aspHbBIe 3KOJIOTHUSCKUE MPOOIEMBI.

OcHOBa PaLMOHAIBHOIO YIPAaBJICHUS NPUPOIHBIMH PECypcaMHd M HMX HCIOJIb30BaHHE.

JocTtrxenuns: OMOJIOruY M 0XpaHa MPUPOIBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET






